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,Q� WKH
� 6L[WLHV
��ZLWK� WKH� LQFUHDVLQJ� LQWHUHVW� LQ� QRQGLVFULPLQDWLRQ� DQG� HTXDO� RSSRUWXQLW\� LQ� WKH�:HVWHUQ�
ZRUOG��FRQIHUHQFHV�FRQFHUQLQJ�WKH�UROH�RI�ZRPHQ�LQ�WKH�VFKHPH�RI�WKLQJV�ZHUH�QRW�XQXVXDO��DQG�WKH�SRVLWLRQ�RI�ZRPHQ�
LQ� VFLHQFH� DQG� HQJLQHHULQJ�� ZKHUH� ZRPHQ� SURIHVVLRQDOV� KDG� OLWWOH� YLVLELOLW\� H[FHSW� LQ� WKH� 8665�� ZDV� �DQG� VWLOO� LV�� D�
IDYRXULWH� VXEMHFW� IRU� GLVFXVVLRQ� DQG� DQDO\VLV�� +RZHYHU�� DV� $LOHHQ� &DYDQDXJK�� WKHQ� 3UHVLGHQW� RI WKH� 8QLWHG� 6WDWHV
�
6RFLHW\� RI�:RPHQ� (QJLQHHUV� VDLG� DW� WKH� RIILFLDO� RSHQLQJ�� LQ� ������ RI� WKH� )LUVW� ,QWHUQDWLRQDO� &RQIHUHQFH� RI�:RPHQ�
(QJLQHHUV� DQG� 6FLHQWLVWV� KHOG� LQ�1HZ�<RUN�� �,&:(6� ���� VXFK� GHEDWHV�� �KDG� WDNHQ� SODFH� IRU� IDU� WRR� ORQJ�ZLWKRXW� WKH�

EHQHILW�RI�IDFWV��DQG�PRVW�RIWHQ�E\�SHRSOH�� LQFOXGLQJ�ERWK�PHQ�DQG�ZRPHQ�� ZKR�KDG�QHYHU�PHW�D�ZRPDQ�(QJLQHHU�RU�
6FLHQWLVW��� 6R�� ZKHQ� ,� ZDV� LQYLWHG� WR� DGGUHVV� WKH� -DSDQHVH� )RUXP� RI�:RPHQ� (QJLQHHUV� RQ� WKH� VXEMHFW� RI� �:RPHQ�
(QJLQHHUV�DQG�6FLHQWLVWV�:RUOGZLGH��,�QDWXUDOO\�WXUQHG�WR�WKH�SXEOLVKHG�UHSRUWV�DQG�SURFHHGLQJV�RI�WKDW�&RQIHUHQFH�DQG�
WKH� IROORZLQJ� HLJKW� VXFK�&RQIHUHQFHV��ZKLFK�KDYH� WDNHQ�� SODFH�EHWZHHQ������ DQG������� ,�ZDV� IRUWXQDWH�HQRXJK� WR�EH�
DEOH�WR�DWWHQG�VHYHQ�RXW�RI�WKH�QLQH��DQG�SUHSDULQJ�WKLV�JDYH�PH�JUHDW�VDWLVIDFWLRQ�DV�,�ORRNHG�EDFN�DQG�WULHG�WR�SXW�LQWR�
SHUVSHFWLYH�ZKDW�,�KDYH�OHDUQHG�IURP�WKRVH�&RQIHUHQFHV�DERXW�ZRPHQ�HQJLQHHUV�DQG�VFLHQWLVWV�ZRUOGZLGH�

+,6725,&$/�%$&.*5281'�72�,&:(6

7KH� )LUVW� ,QWHUQDWLRQDO� &RQIHUHQFH� RI�:RPHQ�(QJLQHHUV� DQG� 6FLHQWLVWV� WRRN� SODFH� LQ�1HZ�<RUN�&LW\�
ZKLOVW� WKH� JUHDW� :RUOG� )DLU� ZDV� LQ� SURJUHVV� DQG� WKH� :RUOG� )DLU� 2UJDQLVHUV� GHFODUHG� -XQH� ��� ����� WR� EH� :RPHQ�
(QJLQHHUV�DQG�6FLHQWLVWV�'D\��7KH�:RUOG�)DLU�PDGH�D�JUHDW�LPSDFW�RQ�WKH�&RQIHUHQFH��YDULRXV�H[KLELWV�ZHUH�YLVLWHG�RQ�
WKH�ILUVW�GD\�RI�WKH�&RQIHUHQFH�LQFOXGLQJ�*HQHUDO�0RWRUV�)XWXUDPD�DQG�%HKLQG�WKH�6FHQHV�DQG�6HFRQG�0RELO�([KLELW��
7KH�VHFRQG�GD\�ZDV�GHYRWHG�WR�WHFKQLFDO�WRXUV�LQFOXGLQJ�%HOO�/DEV�DQG�WKH�QHZ�5HVHDUFK�&HQWHU�RI�,%0��7KH�WKLUG�GD\�

ZH�JRW�GRZQ�WR�EXVLQHVV��7KH�&RQIHUHQFH�KDG��WDNHQ�DV�LWV�WKHPH��)RFXV�IRU�WKH�)XWXUH�� 'HYHORSLQJ�(QJLQHHULQJ�DQG�
6FLHQWLILF�7DOHQW���,WV�DLPV��WR�TXRWH�$LOHHQ�&DYDQDXJK�\HW�DJDLQ��ZHUH��WR�ORRN�DW�WKH�IXWXUH�WHFKQRORJLFDO�QHHGV�RI�D�

SHDFHIXO�ZRUOG��GHILQH�WKRVH�DUHDV�RI�HQGHDYRXU�LQ�ZKLFK�RXU�VFLHQWLILFDOO\�LQFOLQHG�DQG�LQYHQWLYH�\RXWK�RI�WRGD\�� ER\V�
DQG�JLUOV�DOLNH�FDQ�ILQG�WKHLU�RSSRUWXQLWLHV�IRU�VHUYLFH�WR�WKHLU�IHOORZ�PHQ�RI�WRPRUURZ��

7KH�&RQIHUHQFH�EURXJKW� WRJHWKHU�PRUH� WKDQ�����GHOHJDWHV� IURP����QDWLRQV� WR� H[FKDQJH� LQIRUPDWLRQ� DQG� WR�
FUHDWH�QHZ�SDWWHUQV�DQG�QHZ�SODQV�IRU�WKH�DFWLYLWLHV�RI�ZRPHQ�HQJLQHHUV�DQG�VFLHQWLVWV��,Q�KHU�NH\QRWH�DGGUHVV�'I��/LOOLDQ�
*LOEUHWK�� D� UHQRZQHG�PDQDJHPHQW� FRQVXOWDQW�ZKR��ZLWK� KHU� KXVEDQG�� SLRQHHUHG� WKH� VWXG\�RI� WLPH� DQG�PRWLRQ��ZKLFK�
EHFDPH�VR� LPSRUWDQW� LQ� ,QGXVWULDO�(QJLQHHULQJ�DW� WKDW� WLPH��VDLG��ZH�KDYH�FRPH� WRJHWKHU�WR�IRFXV�RXU�DWWHQWLRQ�RQ�WKH�
IXWXUH�QHHGV�RI� WKH�ZRUOG��:H�VKDOO� WU\�� WKURXJK�SRROLQJ�RXU�GLYHUVH�H[SHULHQFHV�� WR�HVWLPDWH�ZKDW� WKRVH�QHHGV�ZLOO�EH�
DQG�WKHQ�WR�FRQVLGHU�ZD\V�LQ�ZKLFK�ZH�FDQ�EHVW�FRQWULEXWH�WR�WKRVH�QHHGV��

7KH� 7HFKQLFDO� SURJUDPPH� FRQVLVWHG� RI� VL[� VHVVLRQV�� 7KH� ILUVW� VHVVLRQ� FRQVLGHUHG� WKH� UHTXLUHPHQWV� IRU�
HQJLQHHULQJ�DQG�VFLHQWLILF�PDQSRZHU�WR�PHHW�WKH�FKDOOHQJH�RI�VXVWDLQLQJ�WKH�H[SDQGLQJ�SRSXODWLRQ�RI�WKH�ZRUOG��DQG�WKH�
WHFKQLFDO�VHUYLFHV�QHHGHG�LQ�VXSSRUW�WKHUHRI��7KH�IROORZLQJ�WKUHH�VHVVLRQV�HVWDEOLVKHG�WKH�VSHFLILF�W\SHV�RI�VFLHQWLILF�DQG�
HQJLQHHULQJ�WDOHQW�QHHGHG��GHVFULELQJ�WKH�VWDWH�RI�WKH�ZRUOG�LQ�WKH�PDMRU�DUHDV�RI�KXPDQ�QHHG��QDPHO\��IRRG�DQG�ZDWHU��
FORWKLQJ� DQG� VKHOWHU�� KHDW� DQG� SRZHU�� FRPPXQLFDWLRQV� DQG� WUDQVSRUWDWLRQ�� 6HVVLRQ� )LYH� FRYHUHG� WKH� FXUUHQW� VWDWXV� RI�
ZRPHQ�HQJLQHHUV�DQG�VFLHQWLVWV�DQG� LQIRUPDWLRQ�ZDV�SXEOLVKHG�DERXW�$XVWUDOLD�DQG�1HZ�=HDODQG��(XURSH��,UDQ��-DSDQ��
1RUWK�$PHULFD��WKH�3KLOLSSLQHV��6RXWK�DQG�&HQWUDO�$PHULFD��6\ULD��7XUNH\�DQG�WKH�8665��6HVVLRQ���ZDV�LQ�WKH�IRUP�RI�D�
V\PSRVLXP� RQ� �'HYHORSLQJ� (QJLQHHULQJ� DQG� 6FLHQWLILF� 7DOHQW��� DW� ZKLFK� YDULRXV� HPLQHQW� SHRSOH�ZHUH� LQYLWHG� WR�
FRQWULEXWH� VWDWHPHQWV� DV� D� EDVLV� IRU� GLVFXVVLRQ��7KHUH� LV� QR� UHSRUW�RI� WKH�GLVFXVVLRQ�DV� VXFK��EXW� D� VXPPDU\� VWDWHPHQW�
HPHUJHG�IURP�WKH�&RQIHUHQFH�ZKLFK�SRLQWHG�RXW�WKH�PDQ\�ZD\V�LQ�ZKLFK�VFLHQFH�DQG�HQJLQHHULQJ
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:HUH�FRQWULEXWLQJ�WR�LPSURYHG�ZRUOG�OLYLQJ�FRQGLWLRQV��DQG�WKH�SRVVLELOLW\�RI�DFKLHYLQJ�WKH�RXWVWDQGLQJ�SRWHQWLDO�RI��WKH�IXWXUH�
E\�FR�RSHUDWLRQ��$OVR�HPSKDVL]HG��ZDV�WKH�LQDGHTXDWH�VXSSO\�RI�WUDLQHG�SHUVRQQHO�WR�LPSOHPHQW�IXWXUH�ZRUOG�QHHGV�

)LQDOO\��WKH�&RQIHUHQFH�UHVROYHG�
���7R�HQFRXUDJH�HDFK�SDUWLFLSDQW�WR�UHSRUW�DERXW�WKH�&RQIHUHQFH�LQ�KHU�KRPH�FRXQWU\�RU�UHJLRQ�
���7R�HQFRXUDJH�ZRPHQ�WR�LQFUHDVH�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�SURIHVVLRQDO�VRFLHWLHV�LQ�WKHLU�FRXQWULHV�
��7R�HQFRXUDJH�ZRPHQ�WR�HQWHU�WKH�ILHOG�V�RI�HQJLQHHULQJ�DQG�VFLHQFH��DQG�WR�LPSURYH�WKHLU�TXDOLILFDWLRQV�QRW�RQO\�GXULQJ�WKHLU�VWXGHQW�

GD\V�EXW�WKURXJKRXW�WKHLU�SURIHVVLRQDO�OLIH�
���7R�PDLQWDLQ�WKH�FHQWUDO�ILOH�RI�ZRPHQ�HQJLQHHUV�DQG�VFLHQWLVWV�XVHG�IRU�WKLV�&RQIHUHQFH�DQG�HQODUJH�LW�DV�PXFK�DV�SRVVLEOH�

6R�HQGHG� WKH�)LUVW� ,QWHUQDWLRQDO�&RQIHUHQFH�RI�:RPHQ�(QJLQHHUV�DQG�6FLHQWLVWV��,W�ZDV�DWWHQGHG�E\�D�GHOHJDWLRQ�IURP�WKH�
8.�RI�VRPH����HQJLQHHUV�DQG�VFLHQWLVWV��ZKR�ZHUH VR�LQVSLUHG�WKDW�RQ�WKHLU�UHWXUQ�WKH\�SHUVXDGHG�WKH�:RPHQ
V�(QJLQHHULQJ�6RFLHW\�LQ�
WKH�8.�WR�KRVW�D�VHFRQG�VXFK�&RQIHUHQFH��7KLV�WRRN�SODFH�LQ�WKH�8QLYHUVLW\�&LW\�RI�&DPEULGJH�LQ������WKH�WHFKQLFDO�WKHPH�FKRVHQ�
ZDV��7KH�$SSOLFDWLRQ�RI�7HFKQRORJ\�WR�:RUOG )RRG�3UREOHPV��

7KH�LQDXJXUDO�DGGUHVV�ZDV�JLYHQ�E\�'RURWK\�+ROOLQJVZRUWK�2%(��D�FKHPLVW�DQG�+HDG�RI�WKH�)RRG�6FLHQFH�$GYLFH�%UDQFK�RI�
WKH�0LQLVWU\�RI�$JULFXOWXUH��)LVKHULHV�DQG�)RRG�� +HU�DGGUHVV�ZDV�HQWLWOHG��1XWULWLRQDO�*RDOV�LQ�D�:RUOG�&RQWH[W���DQG�LQ�LW�VKH�WUDFHG�
WKH�JURZWK�RI�WKRXJKW�RQ�WKH�DSSOLFDWLRQ�RI�QXWULWLRQDO�NQRZOHGJH�WR�WKH�SUREOHP�RI�IHHGLQJ�SRSXODWLRQV��([SHULHQFHV�LQ�WKH�8.�VLQFH�
WKH�EHJLQQLQJ�RI�WKLV�FHQWXU\�ZHUH�XVHG�WR�LOOXVWUDWH�FHUWDLQ�JHQHUDO�SULQFLSOHV��,QWHUQDWLRQDO�DFWLRQ�LQ�PDWWHUV�RI�IRRG�VWDUWHG�ZLWK�WKH�
/HDJXH�RI�1DWLRQ
V�FRQFHSW�LQ�WKH�����V�RI��WKH�PDUULDJH�RI�KHDOWK�DQG�DJULFXOWXUH���7KLV�ZDV�IROORZHG�E\�WKH�VHWWLQJ�XS�LQ������RI�WKH�
)RRG� DQG� $JULFXOWXUDO� 2UJDQLVDWLRQ� RI� WKH� 8QLWHG� 1DWLRQV� IRU� WKH� SXUSRVH� RI� UDLVLQJ� QXWULWLRQDO� OHYHOV� DQG� VWDQGDUGV� RI� OLYLQJ�
ZRUOGZLGH�� 7ZHQW\� \HDUV� RQ� DQG� LW� ZDV� FOHDU� WKDW� WKH� GLIILFXOWLHV�ZHUH� HYHQ�PRUH� GDXQWLQJ� WKDQ� DQWLFLSDWHG�� DQG� D� IRRG� FULVLV� RI�
VWDJJHULQJ�SURSRUWLRQ�ZDV�SUHGLFWHG�E\������XQOHVV�WKH�ULFK�QDWLRQV�GUDVWLFDOO\�LQFUHDVHG�DLG�WR�SRRU�QDWLRQV�IRU�IRRG�DQG�SRSXODWLRQ�
FRQWURO� SURJUDPPHV�� 7KLV� DGGUHVV� SURYRNHG� PXFK� GLVFXVVLRQ� DQG� IRUPHG� D� VWLPXODWLQJ� LQWURGXFWLRQ� WR� WKH� HQVXLQJ� VHVVLRQV� RQ�
�(QRXJK�IRU�HYHU\RQH����7KH�8VH�RI�3RZHU�LQ�$JULFXOWXUH����,QFUHDVLQJ�)RRG�3URGXFWLRQ��DQG��)XWXUH�7UHQGV��

$JDLQ��WKHUH�ZDV�D�VHFRQG�WKHPH�� �7KH�:RPDQ�3URIHVVLRQDO�(QJLQHHU��DQG�-R�:HEE��DQ�$PHULFDQ�FKHPLFDO�HQJLQHHU�DQG�
DXWKRU�JDYH�WKH�RSHQLQJ��$GGUHVV��HQWLWOHG��6FLHQFH�YHUVXV�WKH�+XPDQLWLHV�� D�KDUPIXO�GLFKRWRP\���6KH�SXW�IRUZDUG�WKH�K\SRWKHVLV�
WKDW�VFLHQFH�DQG�WKH�KXPDQLWLHV�DUH�QRW�VHSDUDWH�DQG�XQUHODWHG��EXW�DUH�VXEFODVVHV�RI�SKLORVRSK\��6KH�WUDFHG�WKH�GLYLVLRQ�EHWZHHQ�WKH�
UDWLRQDO� DQG� WKH� LQWXLWLYH� DSSURDFKHV� WR� DQ�XQGHUVWDQGLQJ�RI� OLIH�� WKURXJK� WKH� DJHV� WR� WKH�SUHVHQW�GD\��6KH�H[SUHVVHG� WKH�YLHZ�KDW�
FKDQJHV�LQ�HGXFDWLRQ�WR�HPSKDVLVH�WKH�LPSRUWDQFH�RI�ERWK�PRGHV�RI�WKLQNLQJ�ZHUH�LPSHUDWLYH��DV�ZDV�WKH�QHHG�IRU��DQG�VDWLVIDFWLRQ�WR�
EH�IRXQG�LQ��VRFLDO�UHVSRQVLELOLW\�FRPELQHG�ZLWK�SURIHVVLRQDO�FRPPLWPHQW��-R�:HEE�DOVR�UHSRUWHG�RQ�D�VXUYH\��ZKLFK�VKH�KDG�FDUULHG�
RXW�LQ�ZKLFK�VKH�LQYLWHG����SHRSOH�IURP�GLIIHUHQW�FRXQWULHV�WR�FRPSOHWH�D�TXHVWLRQQDLUH�DERXW�ZRPHQ�HQJLQHHUV��6KH�SRLQWHG�RXW�WKDW�
SURIHVVLRQDOO\�TXDOLILHG�ZRPHQ�HQJLQHHUV�ZHUH�LQ�D�VWULNLQJ�PLQRULW\�LQ�HYHU\�FRXQWU\�LQ�WKH�ZRUOG�RQH�LQ�WKUHH�LQ�WKH�8665��RQH�LQ�
RQH� WKRXVDQG� LQ� WKH�86$��+HU� TXHVWLRQQDLUH�ZDV� DQ� DWWHPSW� WR� FROOHFW� LQIRUPDWLRQ� DERXW�ZRPHQ� HQJLQHHUV� RQ� D� FRPPRQ� EDVLV��
VRPHWKLQJ�WKDW�WKH�ILUVW�,&:(6�KDG�IDLOHG�WR�GR�

0RVW� LPSRUWDQWO\��GXULQJ� WKH�&RQIHUHQFH�D�PHHWLQJ�RI�GHOHJDWHV�ZDV�KHOG�WR�GLVFXVV�WKH�SRVVLELOLW\�RI�IXUWKHU�FRRSHUDWLRQ�
EHWZHHQ�ZRPHQ�HQJLQHHUV�DQG�VFLHQWLVWV�� ,Q�DGGLWLRQ�WR�GHOHJDWHV�UHSUHVHQWLQJ�6XSSRUWLQJ�6RFLHWLHV�IURP�)UDQFH��,WDO\��-DSDQ��86$�
DQG�8.��WKHUH�ZDV�RQH�GHOHJDWH�IURP�HDFK�FRXQWU\��DQG�D�IHZ�LQWHUHVWHG�REVHUYHUV��$IWHU�D�OHQJWK\�GLVFXVVLRQ��WKH�PDMRU�SRLQWV��ZKLFK�
HPHUJHG��ZHUH�DV�IROORZV�

��7KHUH�ZDV�DQ�XQDQLPRXV�GHVLUH�IRU�WKH�FRQWLQXDWLRQ�RI�,QWHUQDWLRQDO�&RQIHUHQFHV�RI�:RPHQ�(QJLQHHUV�DQG�6FLHQWLVWV�
���+RZHYHU� LW�ZDV� DJUHHG� WKDW�� DOWKRXJK� DQ� LQWHUQDWLRQDO� VHFUHWDULDW� WR� RUJDQLVH� WKH�&RQIHUHQFHV�ZDV� GHVLUDEOH�� WKH� FRVW�ZRXOG�EH�

SURKLELWLYH��(DFK�&RQIHUHQFH�ZRXOG�WKHUHIRUH�EXLOG�XSRQ�LWV�SUHGHFHVVRUV�DQG�VHOI�KHOS��DQG�HQWKXVLDVWLF�YROXQWHHUV�ZRXOG�SURYLGH�
WKH�QHFHVVDU\�ZRUNHUV��(YHQ�VR�D�KRVW�RUJDQLVDWLRQ�ZRXOG�EH�YHU\�QHFHVVDU\�

���$�&RQIHUHQFH�UHSUHVHQWDWLYH�LQ�HDFK�FRXQWU\�ZDV�GHVLUDEOH�ZKR�ZRXOG�RUJDQLVH�KHU�RZQ�YROXQWDU\�VXSSRUWLQJ�DQG�IXQG�UDLVLQJ�VXE�
FRPPLWWHH�

���7KUHH�\HDUV�ZDV�D�UHDVRQDEOH�JDS�EHWZHHQ�&RQIHUHQFHV�
���7KH�&RQIHUHQFH�YHQXH�VKRXOG�PRYH�URXQG�WKH�ZRUOG�
���&RQIHUHQFH�SDUWLFLSDWLRQ�VKRXOG�EH�WUXO\�ZRUOG ZLGH�DQG�D�JUHDW�HIIRUW�VKRXOG�EH�PDGH�WR�VHFXUH�WKH�DWWHQGDQFH�RI���GHOHJDWHV�IURP�
DOO�FRXQWULHV

$�WKLUG�&RQIHUHQFH�ZDV�PRRWHG�IRU�������DQG�D�VPDOO�LQWHUQDWLRQDO�FRPPLWWHH�ZDV�HQWUXVWHG�ZLWK�WKH�WDVN�RI�HQVXULQJ�WKH�
FRQWLQXLW\� RI� WKH� &RQIHUHQFHV�� ,WV� PHPEHUV� ZHUH� GUDZQ� IURP� $IULFD�� $VLD�� (XURSH�� /DWLQ� $PHULFD�� WKH� 0LGGOH� (DVW� DQG� 1RUWK�
$PHULFD��7KH�&KDLUPDQ�ZDV�,VDEHO�+DUGZLFK�IURP�WKH�8.��WKH�+RQRUDU\�6HFUHWDU\�RI�WKH�,&:(6���2UJDQLVLQJ�&RPPLWWHH�

6R�,&:(6�ZDV�ZHOO�DQG�WUXO\�ODXQFKHG�

,&:(6� �� ZDV� WKH� ILUVW� &RQIHUHQFH� WR� LQWURGXFH� �7KH� %ULQJLQJ� RI� *UHHWLQJV� &HUHPRQ\��� 2Q� WKH� HYH� RI� WKH� &RQIHUHQFH�
GHOHJDWHV�ZHUH�LQYLWHG�WR�DWWHQG�LQ�QDWLRQDO�FRVWXPH��DQG�HDFK�FRXQWU\�GHOLYHUHG�JUHHWLQJV�WR�WKH�KRVW�FRXQWU\��7KLV�ZDV�IROORZHG�E\�D�
�JHW�WR�NQRZ�\RX��SDUW\��2I�FRXUVH��ZH�(QJOLVK�DUH�DW�D�JUHDW�GLVDGYDQWDJH�ZKHQ�LW�FRPHV�WR�QDWLRQDO�FRVWXPH��DQG�UHO\�RQ�WKH�6FRWWLVK�
DQG�WKH�:HOVK�WR�UHSUHVHQW�WKH
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8QLWHG�.LQJGRP��+RZHYHU�ZLWK�FRXQWULHV�VXFK�DV�$XVWULD��%UD]LO��*KDQD��,QGLD��,UDQ�DQG�RI�FRXUVH�-DSDQ��WR�PHQWLRQ�MXVW�D�
IHZ��LW�ZDV�D�PRVW�FRORUIXO�HYHQLQJ��DQG�WKH�8.�GHOHJDWHV�ZHUH�SXW�LQ�WKH�VKDGH�

,&:(6� �� YLHG�ZLWK� ,&:(6� ,� LQ� SURYLGLQJ� D�ZLGH� UDQJH� RI� YLVLWV�� VRPH� WHFKQLFDO� DQG� VRPH� FXOWXUDO� �WDNLQJ� -R�:HEE
V�
FRPPHQWV�RQ�XQLILFDWLRQ�WR�KHDUW���%DVHG�DV�ZH�ZHUH�LQ�WKH�&LW\�RI�&DPEULGJH� XVLQJ�WKH�IDFLOLWLHV�RI�WKH�8QLYHUVLW\��ZH�ZHUH�DEOH�WR�
WRXU�VRPH�RI�WKH�KLVWRULF�FROOHJHV�DQG�HQMR\�VXFK�GLIIHULQJ�SOHDVXUHV�DV�DQ�RUJDQ�UHFLWDO�LQ�.LQJ
V�&ROOHJH�FKDSHO��DQG�D�GHPRQVWUDWLRQ�
RI�0RUULV�GDQFLQJ�� D�ULWXDO�(QJOLVK�IRON�GDQFH�V\PEROL]LQJ�GHDWK�DQG�UHELUWK��SHUIRUPHG�E\�JURXSV�RI�ZKLWH�FODG�PHQ�ZHDULQJ�EHOOV�
DQG�FDUU\LQJ�VWLFNV�DQG�KDQGNHUFKLHIV��7KH�KRVW�6RFLHW\�DOVR�JDYH�LWV�RZQ�SDUW\�LQ�WKH�KLVWRULF�WRZQ�RI�%XU\�6W��(GPXQGV�ZKHUH��LQ�WKH�
$WKHQDHXP�� WKH� ��WK� &HQWXU\� DVVHPEO\� URRP� ZKHUH� 'LFNHQV� XVHG� WR� JLYH� UHDGLQJV�� ZH� �WUHDWHG�� WKH� GHOHJDWHV� WR� D� IXOO�EORZQ�
GHPRQVWUDWLRQ�RI�WKH�6FRWWLVK�SLSHV��DQG�KDJJLV�IRU�VXSSHU��$Q�DGGLWLRQDO�DWWUDFWLRQ�ZDV�WKH�SRVW�&RQIHUHQFH�WRXU�RI�WKH�,ULVK�5HSXEOLF��
$OO� LQ�DOO�� WKH�&RQIHUHQFHV�DUH�D�JROGHQ�RSSRUWXQLW\�IRU�GHOHJDWHV�WR�OHDUQ�PRUH�DERXW�WKH�KHULWDJH�RI�WKH�KRVW��DV�ZHOO�DV�JHWWLQJ�WR�
NQRZ�HDFK�RWKHU�

7+(�,&:(6�6(5,(6

6R�� ,&:(6���DQG���ZHUH�D�JUHDW� VXFFHVV� LQYROYLQJ�����DQG�����GHOHJDWHV� UHVSHFWLYHO\�����IURP����RYHUVHDV�
FRXQWULHV�DW�,&:(6�,�DQG�����IURP����RYHUVHDV�FRXQWULHV�DW�,&:(6���

7KH� WKLUG� ,&:(6� ZDV� KHOG� LQ� 7XULQ�� ,WDO\�� LQ� ����� WKLV� WLPH� ZLWK� ���� GHOHJDWHV�� ���� IURP� RYHUVHDV�� 7KH\� GLVFXVVHG�
�3ODQQLQJ� IRU� 3URJUHVV�� DQG� �:RPHQ
V� 3URIHVVLRQDO� DQG� )DPLO\� 'XWLHV��� 7KH� 2SHQLQJ� WRRN� SODFH� LQ� WKH� 5R\DO� 3DODFH�� 3DOD]]LR�
0DGDPD��7KH�,QDXJXUDO�DGGUHVV��JLYHQ�E\�3URIHVVRU�$QGUHD�)HUUDUL�7RQLROR�H[DPLQHG�DQG�DQDO\VHG�ILYH�SRLQWV�UHODWLQJ�WR�WKH�GHHS�
OLQNV�H[LVWLQJ�EHWZHHQ� WHFKQLFDO�DQG�KXPDQ�SURJUHVV�����SDSHUV�ZHUH�SUHVHQWHG�RQ�YDULRXV� WRSLFV�(QHUJ\�6RXUFHV��&RPPXQLFDWLRQ�
DQG�7UDQVSRUW��&RPSXWHU�7HFKQRORJ\��+RXVLQJ��7RZQ�DQG�&RPPXQLW\�3ODQQLQJ��,QGXVWULDO�3URGXFWLRQ�DQG�+XPDQ�(QJLQHHULQJ��7KH�
VHFRQG�WKHPH���:RPHQ
V�3URIHVVLRQDO�DQG�)DPLO\�'XWLHV��DWWUDFWHG�D�IXUWKHU����SDSHUV�

,W�ZDV�DW� WKLV�&RQIHUHQFH� WKDW� WKH�PHHWLQJ�RI�GHOHJDWHV�� LQ�DGGLWLRQ� WR�FKRRVLQJ�3RODQG�DV� WKH�KRVW�FRXQWU\�IRU�,&:(6����
GLVFXVVHG�WKH�IRUPDW�RI�WKH�&RQIHUHQFHV��&OHDUO\�VRPH�GHOHJDWHV�IHOW�WKDW�WLPH�VKRXOG�EH�DOORZHG�IRU�PRUH�GHWDLOHG�FRQVLGHUDWLRQ�RI�WKH�
WRSLFV��IRU�H[DPSOH�E\�ZRUNLQJ�JURXSV��6RPH�ZRXOG�KDYH�SUHIHUUHG�OHVV�WLPH�WR�EH�VSHQW�RQ�WKH�SDSHUV��ZKLFK�VKRXOG�SUHIHUDEO\�QRW�
EH�WRR�VSHFLDOLVHG��DQG�PRUH�WLPH�LQ�GLVFXVVLRQ��+RZHYHU�LW�ZDV�DSSUHFLDWHG�WKDW�WKH�ODUJH�QXPEHU�RI�SDSHUV�FRXOG�SURYLGH�D�JUHDWHU�
RSSRUWXQLW\�WR�OHDUQ KRZ�RWKHU�FRXQWULHV�UHVROYHG�WKHLU�SUREOHPV�DOVR�WKDW�VRPH�RUJDQLVDWLRQV�ZRXOG�QRW�VXSSRUW�GHOHJDWHV�LI�WKH�WKHPH�
ZHUH�WRR�QDUURZ��,Q�SUDFWLFH�HDFK�RI�WKH�WKUHH�&RQIHUHQFHV�ZDV�TXLWH�GLIIHUHQW�IURP�RQH�DQRWKHU�

$JDLQ��WKH�SURJUDP�LQFOXGHG�WKH�SRVVLELOLW\ RI�YLVLWLQJ�SODFHV�RI�KLVWRULF�LQWHUHVW�DQG�EHDXW\�DV�ZHOO�DV�RI�WHFKQLFDO�LQWHUHVW��
3DUWLFXODUO\�PHPRUDEOH� ZDV� WKH� YLVLW� WR� WKH� KLVWRULFDO� PRWRU�PXVHXP�ZKLFK� ZDV� IROORZHG�� DIWHU� D� OXQFKHRQ� SURYLGHG� E\� WKH� )LDW�
&RPSDQ\�� E\� D� WULS� URXQG� WKHLU�PDQXIDFWXULQJ IDFLOLW\�ZKHUH� WKH�8.�GHOHJDWHV�ZHUH�SDUWLFXODUO\� LQWHUHVWHG� WR� VHH�ZRPHQ�DQG�PHQ�
ZRUNLQJ�WRJHWKHU�RQ�WKH�SURGXFWLRQ�OLQHV��7KLV�ZDV�VRPHWKLQJ�\RX�ZRXOG�QRW�KDYH�VHHQ�LQ�(QJODQG�DW�WKDW�WLPH�

)RXU�\HDUV�ODWHU�IRXQG�XV�LQ�&UDFRZ��3RODQG�� WKH�ILUVW�WLPH�IRU�PDQ\�RI�XV��EHKLQG�WKH�LURQ�FXUWDLQ���$JDLQ�PRUH�WKDQ����
FRXQWULHV�ZHUH�UHSUHVHQWHG�DQG�WKHUH�ZHUH�����IRUHLJQ�GHOHJDWHV�LQ�D�WRWDO�RI������7KH�WKHPHV�ZHUH��1HZ�7HFKQLTXHV�LQ�WKH�6HUYLFH�RI�
0DQNLQG��DQG��&RQWHPSRUDU\�6RFLRORJLFDO�3UREOHPV�RI�:RPHQ�(QJLQHHUV�DQG�6FLHQWLVWV���7KH�2SHQLQJ�DGGUHVV�ZDV�GHOLYHUHG�E\�WKH�
6FLHQWLILF� 6HFUHWDU\� RI� WKH� 3ROLVK� $FDGHP\� RI� 6FLHQFHV� DQG� 3UHVLGHQW� RI� WKH� &RXQFLO� RI� WKH� 3ROLVK� )HGHUDWLRQ� RI� (QJLQHHULQJ�
$VVRFLDWLRQV��3URIHVVRU�-�DQ�.DF]PDUHN��+H�WROG�XV�WKDW�LQ�3RODQG��ZRPHQ�DFFRXQWHG�IRU�����RI�WKH�ODERXU�IRUFH��7KH\�FRQVWLWXWHG�
����RI�PDQSRZHU�ZLWK�8QLYHUVLW\�HGXFDWLRQ������ZLWK�VHFRQGDU\�VFKRRO�YRFDWLRQDO�HGXFDWLRQ�DQG�����ZLWK�JHQHUDO�HGXFDWLRQ������
RI�PHGLFDO�GRFWRUV�ZHUH�ZRPHQ�������GHQWLVWV�DQG�����SKDUPDFLVWV��7KH\ DFFRXQW�IRU������RI�WKH�8QLYHUVLW\�WHDFKLQJ�VWDII��7KH\�DUH�
DFWLYH� LQ� OLJKW� LQGXVWU\�� IRRG� DQG� DJULFXOWXUDO� LQGXVWU\� DV�ZHOO� DV� LQ� SULQWLQJ�� HOHFWUR�WHFKQLFDO� DQG�FKHPLFDO� LQGXVWULHV��7KH\�SOD\D�
PRUH� DQG� PRUH� LPSRUWDQW� UROH� LQ� WKH� VFLHQWLILF� OLIH� RI� WKH� FRXQWU\�� 7KH\� DUH� DZDUGHG� DERXW� ���� RI� DOO� XQLYHUVLW\� GHJUHHV��� 1RW�
VXUSULVLQJO\�����RI�WKH�����SDSHUV�ZHUH�JLYHQ�E\�3ROHV�

$W�WKH�'HOHJDWHV�PHHWLQJ��ZKHUH����FRXQWULHV�ZHUH�UHSUHVHQWHG��WKH�&KDLUPDQ�SXW�IRUZDUG�WKH�DLPV�RI�,&:(6�DV��)LUVWO\��WR�
EULQJ�WRJHWKHU�SURIHVVLRQDO�ZRPHQ�HQJLQHHUV�DQG�VFLHQWLVWV�ZRUOGZLGH��6HFRQGO\�WR�HQFRXUDJH�WKH�XVH�RI�WHFKQRORJ\�IRU�WKH�EHWWHUPHQW�
RI� OLIH��DQG�7KLUGO\� WR�FRQVLGHU�KRZ�WR� LQFUHDVH� WKH�SDUWLFLSDWLRQ�RI�ZRPHQ�LQ�WKLV��7KHVH�DLPV�ZHUH�DGRSWHG��DQG�DOWKRXJK�VOLJKWO\�
GLIIHUHQWO\�ZRUGHG� DUH� VWLOO� WKH� DLPV� WRGD\�� ,Q�GLVFXVVLQJ� WKH�KRVW� FRXQWU\� IRU� ,&:(6��� LW�ZDV� UHFRUGHG� WKDW� �7KHUH�ZDV�D�JHQHUDO�
IHHOLQJ� WKDW� -DSDQ� ZRXOG� EH� DQ� LGHDO� YHQXH��� �7KHUH� ZHUH� VL[� -DSDQHVH� GHOHJDWHV� SUHVHQW� DW� ,&:(6� ���� +RZHYHU� WKH� -DSDQHVH�
UHSUHVHQWDWLYH�UHJUHWWHG�VKH�ZDV�XQDEOH�WR�FRPPLW�WKH�6RFLHW\�RI�-DSDQHVH�6FLHQWLVWV��,Q�WKH�HYHQW�QR�GHILQLWH�RIIHU�WR�KRVW�,&:(6���
ZDV�IRUWKFRPLQJ��$IWHU�WKH�&RQIHUHQFH�DQ�RIIHU�ZDV�UHFHLYHG�IURP�)UDQFH�DQG�DFFHSWHG�E\�SRVWDO�EDOORW�DPRQJ�WKH�GHOHJDWHV�

5RXHQ�� WKH� DQFLHQW� FDSLWDO� RI�1RUPDQG\� VLWXDWHG�RQ� WKH�5LYHU�6HLQH�� EHFDPH� WKH�YHQXH� IRU� ,&:(6���� DQG� LW�ZDV� DW� WKLV�
&RQIHUHQFH�WKDW�WKH�PHHWLQJ�RI�QDWLRQDO�UHSUHVHQWDWLYHV�FRQILUPHG�WKH�DLPV�RI�,&:(6��DQG�ODLG�GRZQ�*XLGHOLQHV�ZKLFK�LQFOXGHG�WKH�
FRPSRVLWLRQ�RI WKH�'HOHJDWHV�PHHWLQJ�DQG�LWV�SXUSRVH��PDLQO\�WR�GHFLGH�WKH�KRVW�IRU�WKH�QH[W�&RQIHUHQFH���7KH\�DOVR�UHJXODULVHG�WKH�
,&:(6�&RQWLQXLW\�&RPPLWWHH�VHW�XS

�



$W�,&:(6����7KHLU� UHVSRQVLELOLWLHV�DUH�WR�HQFRXUDJH�RUJDQL]DWLRQV�WR�SXW�IRUZDUG�SURSRVDOV�WR�KRVW�WKH�QH[W�,&:(6��DQG��RQFH�WKH�
KRVW� LV� DJUHHG� WR� DVVLVW� LQ� WKH� GLVVHPLQDWLRQ� RI� LWV� GHWDLOV�� 7KHVH� JXLGHOLQHV� FDQ� RQO\� EH� DPHQGHG� DW� WKH�'HOHJDWHV�PHHWLQJ�� 6RPH�PLQRU�
DPHQGPHQWV�KDYH�EHHQ�PDGH�LQ�HQVXLQJ�\HDUV��)LQDOO\��WKH�RIIHU�WR�WKH�PHHWLQJ�E\�,QGLD�WR�KRVW�WKH�VL[WK�,&:(6�LQ������ZDV�XQDQLPRXVO\�
DFFHSWHG�

7KH� WKHPH� FKRVHQ� IRU� ,&:(6� �� � 7HFKQRORJ\� DQG� )UHHGRP� � LQFOXGHG� D� VHVVLRQ� RQ� �,QIRUPDWLRQ� RI�ZRPHQ� RQ� VFLHQWLILF� DQG�
LQGXVWULDO� FDUHHUV� DQG� WKHLU� WUDLQLQJ� LQ� WKHVH� FDUHHUV��� DV� ZHOO� DV� VHVVLRQV� HQWLWOHG� �,QGXVWULDOL]HG� SURGXFWLRQ�� ZKHUHIRUH"�� �)URP� WKH�
WUDQVIHU� RI� WHFKQRORJ\� WR� LQGXVWULDO� FRRSHUDWLRQ�� DQG� �5HVSRQVLELOLWLHV� RI� WKH� 5HVHDUFK� 6FLHQWLVW��� $W� WKH� FORVH� LW� ZDV� HPSKDVL]HG� WKDW�
HQJLQHHUV� DQG� VFLHQWLVWV� KDYH� QRW� RQO\� D� UHVSRQVLELOLW\� WR� WKHLU� SURIHVVLRQV� EXW
� DOVR� WR� WKH� SXEOLF�� 7KLV� UHVSRQVLELOLW\� LV� RI� WKH� XWPRVW�
VLJQLILFDQFH�WR�ZRPHQ�VFLHQWLVWV�DQG�HQJLQHHUV��ZKR�DUH�LQ�D�EHWWHU�SRVLWLRQ�WR�FRQYH\�WKHLU�NQRZOHGJH�WR�D�VHOGRP�ZHOO�LQIRUPHG�SXEOLF�
DQG�WR�KHOS�DOO�ZRPHQ�WR�UHDOL]H�WKH\�VKRXOG�QRW�EH�XQFRQFHUQHG�ZLWK�D�ZRUOG�UXOHG�E\�WHFKQRORJ\�EXW�KDYH�D�SDUW�WR�SOD\�LQ�LW�

����� WRRN�XV� WR�%RPED\� WR�GLVFXVV� �6FLHQFH��7HFKQRORJ\� DQG�6RFLHW\���7KH�&RQIHUHQFH�ZDV�RSHQHG�E\� ,QGLUD�*DQGKL�� WKH�3ULPH�
0LQLVWHU��,W�ZDV�D�JUHDW�WKULOO�WR�PHHW�RQH�RI�WKH�IHZ�ZRPHQ�3ULPH�0LQLVWHUV�LQ�WKH�ZRUOG��7KHUH�ZDV�D�ODUJH�GHOHJDWLRQ�IURP�,QGLD��PDLQO\�
IURP� DFDGHPLD� DQG� UHVHDUFK� LQVWLWXWHV� DQG� PDQ\� RI� WKH� SDSHUV� WKH\� SUHVHQWHG� ZHUH� KLJKO\� VSHFLDOLVHG� DQG� FRQFHUQHG� ZLWK� YHU\� VSHFLILF�
UHVHDUFK� SUREOHPV�� 2QO\� ��� SDSHUV� ZHUH� RIIHUHG� E\� GHOHJDWHV� IURP� RYHUVHDV�� RI� ZKRP� WKHUH� ZHUH� ��� LQ� DOO�� 0DQ\� RI� WKHVH� WRRN� WKH�
RSSRUWXQLW\�WR�H[WHQG�WKHLU�VWD\�IROORZLQJ�WKH�&RQIHUHQFH��DQG�WR�OHDUQ�PRUH�DERXW�WKLV�IDVFLQDWLQJ�FRQWLQHQW�

,Q������,&:(6�UHWXUQHG�WR�WKH�86$��WR�:DVKLQJWRQ�'�&��ZLWK�LWV�PXVHXPV��JDOOHULHV��KLVWRULFDO�PRQXPHQWV�DQG�RI�FRXUVH�WKH�:KLWH�
+RXVH��7KH�WKHPH�ZDV��7HFKQRORJ\�� DQ�,QWHUQDWLRQDO�%ULGJH���LWV�DLPV�ZHUH�WR�UHGXFH�WKH�JDSV�LQ�XQGHUVWDQGLQJ�DQG�NQRZOHGJH�DPRQJ�WKH�
SHRSOHV�RI�WKH�ZRUOG� 1RW�RQO\�ZDV�LW�UXQ�LQ�FRQMXQFWLRQ�ZLWK�WKH�86�6RFLHW\�RI�:RPHQ�(QJLQHHUV
�1DWLRQDO�DQG�6WXGHQW�&RQIHUHQFHV��EXW�WKH�
H[WHQVLYH� SURJUDPPH� RI� WDONV�ZDV� DUUDQJHG� LQ� WKUHH� SDUDOOHO� VHVVLRQV� FRYHULQJ���� WRSLFV�� UDQJLQJ� IURP�'HIHQFH�� WKURXJK�7HFKQRORJ\� DQG�
6RFLHW\� WR� 7UDQVSRUWDWLRQ� DQG�2XU� 3ODQHW� (DUWK�� 7KHUH�ZHUH� DOVR� VHVVLRQV� RQ�8QGHUJUDGXDWH� (GXFDWLRQ�� DQG�:RPHQ� LQ� (QJLQHHULQJ� DQG�
6FLHQFH��$QD�IRU�WKRVH�SDSHUV��ZKLFK�GLG�QRW�ILW�LQWR�DQ\�RI����WRSLFV�WKHUH�ZDV�D��3RW�3RXUUL��VHVVLRQ��,QGXVWU\�ZDV�YHU\�PXFK�WRWKH�IRUH�DW�
WKH�&RQIHUHQFH�� UXQQLQJ�UHFUXLWPHQW�HYHQLQJV�DQG�SDUWLFLSDWLQJ� LQ�DQ�H[KLELWLRQ��3URIHVVLRQDO�GHYHORSPHQW�ZRUNVKRSV�ZHUH�DYDLODEOH�PRVW�
DIWHUQRRQV��SURYLQJ�D�JUHDW�DWWUDFWLRQ�WR�WKH�\RXQJHU�GHOHJDWHV��7HFKQLFDO�DQG�RWKHU�WRXUV�DERXQGHG�XVXDOO\ DW�OHDVW�VL[�WR�FKRRVH�IURP�HYHU\�
DIWHUQRRQ��:H�ZHUH�VSRLOHG�IRU�FKRLFH���

����� WRRN�XV� WR� WKH�,YRU\�&RDVW�� WKH� WKHPH��6FLHQFH��7HFKQRORJ\�DQG�'HYHORSPHQW���7KH�&RQIHUHQFH�ZDV�RSHQHG�E\�WKH�+HDG�RI�
6WDWH��SUHFHGHG�LQ�SURFHVVLRQ�E\�D�JURXS�RI�.LQJV�DQG�&KLHIWDLQV�UHVSOHQGHQW�LQ�EHDXWLIXO�UREHV�DQG�FDUU\LQJ�JROGHQ�FDUYHG�VWDIIV�DQG�PDFHV��
7KH� WKHPH�ZDV� H[SORUHG� DW� SOHQDU\� VHVVLRQV�� DQG�ZRUNLQJ�SDUWLHV�PHW� WR�GLVFXVV� �6FLHQFH�DQG�:RPHQ��� �&RPPXQLFDWLRQ�DQG�7UDQVIHU�RI�
7HFKQRORJ\����6FLHQFH�DQG�'HYHORSPHQW��DQG��6FLHQFHV�DQG�7HFKQLTXHV���5HFRPPHQGDWLRQV�IURP�WKH�ZRUNLQJ�SDUWLHV�HPHUJHG�DW�WKH�ILQDO�
SOHQDU\� VHVVLRQ�� 9LVLWV� ZHUH�PDGH� WR� WKH� 3RUW�$XWKRULW\�� SDOP� QXW� SODQWDWLRQV� DQG� D� SRZHU� VWDWLRQ�� 7KH�&RQIHUHQFH� HQGHG�ZLWK� D� EXIIHW�
EDQTXHW��ZLWK�$IULFDQ�GDQFHUV�DQG�ILUHZRUNV��DQG�DQ�HQRUPRXV�,&:(6�LFHG�FDNH�

$QG�VR�WR�,&:(6���� KRVWHG�E\�WKH�:RPHQ
V�(QJLQHHULQJ�6RFLHW\��8.��DW�WKH�8QLYHUVLW\�RI�:DUZLFN�LQ�&RYHQWU\��(QJODQG�LQ�������
7KH� WKHPH�ZDV��&RPPXQLFDWLRQ��DQG�WRSLFV�LQFOXGHG�7UDQVSRUW��6DWHOOLWHV�DQG�7HOHFRPPXQLFDWLRQV��%DVLF�6FLHQFHV��,QIRUPDWLRQ�7UDQVIHU��
7HFKQRORJ\�7UDQVIHU��(GXFDWLRQ��&DUHHU�'HYHORSPHQW� DQG�*HQGHU� LVVXHV� DQG�'HPRJUDSKLFV�� L�H�� WKH� HGXFDWLRQ�� WUDLQLQJ�� HPSOR\PHQW�DQG�
VWDWXV�RI�ZRPHQ�HQJLQHHUV�DQG�VFLHQWLVWV�ZRUOGZLGH� ,W�DWWUDFWHG�����GHOHJDWHV�LQFOXGLQJ�����IURP����RWKHU�FRXQWULHV�

2Q�WKH�ILUVW�HYHQLQJ�D��%ULQJLQJ�RI�*UHHWLQJV��FHUHPRQ\�ZDV�KHOG�IROORZHG�E\�D�SDUW\� LQ� WKH�IRUP�RI�DQ�2OG�(QJOLVK�)D\UH��ZKLFK�
LQFOXGHG�VWDOOV�SURYLGLQJ�VXFK�2OG�(QJOLVK�GHOLFDFLHV�DV�*DPH�SLH��6\OODEXE�DQG�0HDG��D�KRQH\�EDVHG�GULQN���DQG�HQWHUWDLQPHQW�IURP�0RUULV�
'DQFHUV� DQG� D� -D]]�EDQG��:H�ZHUH�KRQRXUHG�E\� WKH� �YLVLW�� RI� WKH� IDPRXV�/DG\�*RGLYD�ZKR� LQ� WKH���WK�&HQWXU\� URGH�QDNHG� WKURXJK� WKH�
PDUNHWSODFH�RI�&RYHQWU\�LQ�RUGHU�WR�SHUVXDGH�KHU�KXVEDQG�WR�UHGXFH�WKH�WD[HV�KH�KDG�LPSRVHG�RQ�WKH�WRZQ�

1HHGOHVV�WR�VD\�D�YDULHW\�RI�WRXUV��WHFKQLFDO�DQG�VRFLDO��ZHUH�PDGH�DYDLODEOH��DQG��OHDUQLQJ�IURP�WKH�:DVKLQJWRQ�H[SHULHQFH��D�FDUHHU�
JXLGDQFH�DQG�WUDLQLQJ�VHPLQDU�ZDV�KHOG�IRU�WKH�\RXQJHU�GHOHJDWHV��:LWK�D�YLHZ�WR�LQFUHDVLQJ�WKH�QXPEHU�RI�JLUOV�LQWHUHVWHG�LQ�HQJLQHHULQJ��
$1'�WR�WHOO�RXU�GHOHJDWHV�PRUH�DERXW�RXU�FRXQWU\��WKH�RSSRUWXQLW\�ZDV�WDNHQ�WR�KROG�DQ�H[KLELWLRQ�LQ�SDUDOOHO�ZLWK�WKH�&RQIHUHQFH�ZLWK�VWDQGV�
IURP�LQGXVWU\��JRYHUQPHQW�DQG�HGXFDWLRQDO�DQG�SURIHVVLRQDO�RUJDQL]DWLRQV��$�VHULHV�RI�HGXFDWLRQDO�HYHQWV�ZDV�DOVR�KHOG�GXULQJ�WKH�ZHHN�WR�
ZKLFK� ORFDO� VFKRROV�ZHUH� LQYLWHG� DQG� LQ�ZKLFK�GHOHJDWHV�ZHUH� DOVR� DEOH� WR�SDUWLFLSDWH��7KHVH� LQFOXGHG�D�:,6(� �:RPHQ� LQWR�6FLHQFH�DQG�
(QJLQHHULQJ��EXV���D�WUDYHOOLQJ�H[KLELWLRQ�RIIHULQJ�KDQGV�RQ�H[SHULHQFH���SDUW�RI�D�SURMHFW�RUJDQL]HG�E\�WKH�(QJLQHHULQJ�&RXQFLO�DQG�WKH�(TXDO�
2SSRUWXQLWLHV�&RPPLVVLRQ�WR�WHOO�VFKRROJLUOV�DERXW�6FLHQFH�DQG�(QJLQHHULQJ��$OVR�D�OHFWXUH�IRU�VFKRROFKLOGUHQ�RUJDQL]HG�E\�WKH�,QVWLWXWLRQ�RI�
0HFKDQLFDO�(QJLQHHUV�ZDV�JLYHQ�E\�WKH�3RVW�2IILFH��7KLV�ZDV�DWWHQGHG�E\�VRPH������SXSLOV��ZKR�DOVR�YLVLWHG�WKH�H[KLELWLRQ�

7KH� GHOHJDWHV�PHHWLQJ�� KHOG�RQ� WKH�7KXUVGD\�� DSSRLQWHG� WKH�QHZ� ,&:(6�&RQWLQXLW\�&RPPLWWHH��7KH\� DJUHHG� WKDW VXEMHFW� WR� WKHLU�
VFUXWLQ\�RI�GHWDLOHG�SURSRVDOV��WKH�1LJHULDQ�RIIHU�WR�KRVW�,&:(6����LQ������EH�DFFHSWHG��+RZHYHU��EHFDXVH�RI�SROLWLFDO

�



,QVWDELOLW\�LQ�1LJHULD��WKH�&RQWLQXLW\�&RPPLWWHH�ZDV�127�DEOH�WR�FRQILUP�WKH�DFFHSWDQFH�RI�WKH�1LJHULDQ�RIIHU��
)RUWXQDWHO\�+XQJDU\�VWHSSHG�LQWR�WKH�EUHDFK�DQG�RIIHUHG�WR�KRVW�,&:(6����LQ������

6R�ZKDW�FDQ�ZH�OHDUQ�IURP�WKH�,&:(6�VHULHV�VR�IDU�LQ�WHUPV�RI�LWV�VWDWHG�DLPV"

)LUVWO\ WKH�ILJXUHV�RI�DWWHQGDQFH�DQG�RI�FRXQWULHV�UHSUHVHQWHG�VKRZ�WKDW�RXU�ILUVW�DLP��WKDW�ZRPHQ�DFWLYH�LQ�WKH�
ILHOGV�RI�HQJLQHHULQJ�DQG�VFLHQFH�VKDOO�NQRZ�HDFK�RWKHU�ZRUOGZLGH�� LV�EHLQJ�DFKLHYHG��VHH�7DEOH�����0RUH�QHHGV�WR�EH�
GRQH�WR�SURPRWH�WKH�&RQIHUHQFH�ZRUOGZLGH��DQG�WR�KHOS�XV�DOO�WR�NHHS�LQ�WRXFK��+RZHYHU��D�ORW�KDV�EHHQ�OHDUQHG�DOVR�LQ�
WHUPV�RI�JHWWLQJ�WR�NQRZ�025(�DERXW�HDFK�RWKHU��DQG�WKLV�,�ZLOO�GLVFXVV�DJDLQ�XQGHU�WKH�VHFWLRQ��7KH�VWDWXV�RI�ZRPHQ�
HQJLQHHUV�DQG�VFLHQWLVWV��

6HFRQGO\� WKH� WKHPHV� FKRVHQ� KDYH� EHHQ� ZLGH� UDQJLQJ� DQG�� LQ� OLQH� ZLWK� RXU� VHFRQG� DLP�� KDYH� HQDEOHG� XV� WR�
FRQVLGHU�DQG�GLVFXVV�DUHDV�ZKHUH�WHFKQRORJ\�FDQ�EH�XVHG�IRU�WKH�EHWWHUPHQW�RI�OLIH��1RW�RQO\�KDV�WKLV�HQFRXUDJHG�D�ODUJH�
QXPEHU�RI�SDSHUV��DQG�DWWUDFWHG�ODUJH�DXGLHQFHV��EXW�DOVR�WKH�SDSHUV�KDYH�SURYLGHG�DQ�LPSUHVVLYH�UHFRUG�RI�WKH�JURZLQJ�
WHFKQLFDO�FRQWULEXWLRQV�PDGH�E\�ZRPHQ�LQ�WKHVH�SDUWLFXODU�DUHDV�RYHU�WKH�ODVW����\HDUV

� 7KLV�LV�RI�FRXUVH��E\�H[DPSOH��LPSLQJHV�RQ�RXU�WKLUG�DLP�� WKDW�WKH�SDUWLFLSDWLRQ�RI�ZRPHQ�LQ�HQJLQHHULQJ�DQG�
VFLHQFH� VKDOO� EH� LQFUHDVHG�� ,Q� DGGLWLRQ�PDQ\�RI� WKH� SDSHUV� LQ� WKH� VRFLRORJLFDO� VHVVLRQV�GLVFXVVHG� WKH�GLIIHUHQW�ZD\V� LQ�
ZKLFK�FRXQWULHV�DUH�WDFNOLQJ�WKH�SUREOHP�RI�WKH�VKRUWDJH�RI�ZRPHQ�HQJLQHHUV�DQG�VFLHQWLVWV��DQG�WKH�ZDVWH�RI�WDOHQW�WKDW�
WKLV�LPSOLHV�
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'U��=VX]VD�6]HQWJ\RUJ\L

:K\� MXVW�+XQJDU\�ZDV�FKRVHQ� WR�EH� WKH�VFHQH�RI� WKH����� ,QWHUQDWLRQDO�&RQIHUHQFH�RI�:RPHQ�(QJLQHHUV�DQG�
6FLHQWLVWV"�:K\�WKLV�QRW�WRR�ELJ�� RU��EHWWHU�WR�VD\��VPDOO�� FRXQWU\�RQ�WKH�HGJH�RI�&HQWUDO�(XURSH��QRW�LQ�WKH�YHU\�FHQWHU�RI�WKH�
GHYHORSHG� ULFK�EXW� QRW� MXVW� RQ� WKH� UHDO� SHULSKHULHV��ZKHUH� WKH�QHZO\� UDSLGO\�GHYHORSLQJ�FRXQWULHV�� DQG� WKH�GHVSHUDWHO\�
ODJJHG�EHKLQG�QDWLRQV�DUH�WKURQJLQJ��+DOIZD\�EHWZHHQ�WKH�FHQWHU�DQG�SHULSKHU\�OLYHV�KHUH�QDWLRQV��ZKLFK�KDYH�WDNHQ�WKLV�
ODQG� EHIRUH� RQH� WKRXVDQG� DQG� D� KXQGUHG� \HDUV� DJR�� EHFDPH� D� SDUW� RI� WKH� (XURSHDQ� FXOWXUH�� DQG�� KDV� EHHQ� D� FUHDWLYH�
FRQWULEXWRU�RI�WKLV�FXOWXUH IRU�WKH�FHQWXULHV��7KH�WHUULWRU\�RI�WKH�FRXQWU\�LV�URXQG����WKRXVDQG�VTXDUH�NLORPHWHU��DERXW�WZR�
DQG�D�KDOI�WLPHV�ODUJHU�WKDQ�WKH�1HWKHUODQGV���DQG�WKH�*'3�SHU�FDSLWD�LV�DERXW�����WKRXVDQG�GROODU�SUR�\HDU�

<RX�FDQ�DOZD\V�GUDZ�D�EDODQFH�EHWZHHQ�WKH�IDFWV�ZKDW�D�FRXQWU\�KDV�DQG�KDV�QRW��,�FRXOG�FLWH�\RX�TXLWH�D�ORQJ�
OLVW�ZKDW�ZH�GR�QRW�KDYH�� ILUVW�RI�DOO��EHLQJ� LQ� WKH�YHU\�FHQWHU�RI� WKH�FRQWLQHQW�ZH�DUH�GHYRLG�RI�VHDVKRUHV��DQG�VR��ELJ�
LQWHUQDWLRQDO� KDUERXUV� DV�ZHOO�� KHUH� KDYH� QR� ULFK� RUH� DQG� FRDO�PLQHV�� DQG�RXU�PHGLXP� ULFK�RLO� DQG�QDWXUDO� JDV�ILHOGV�
ZHUH�PDLQO\�GHSOHWHG�GXULQJ�WKH�6HFRQG�:RUOG�:DU�E\�WKH�*HUPDQ��DQG�DIWHU�WKH�ZDU�E\�WKH�6RYLHW�RFFXSLHUV��:H�KDYH�
QR� KLJK� PRXQWDLQV�� TXLFN� ULYHUV� EHFDXVH� VRPH� GHFDGHV� DJR� ZH� ZHUH� GHSULYHG� RI� WKHP� $QG�� ODVW� EXW� QRW� OHDVW�� P\�
FRQWHPSRUDULHV� DQG� RXU� SUHGHFHVVRUV� VXUYLYHG� D� ORQJ� VHULHV� RI� IDOOHQ� UHYROXWLRQV� DQG� ILJKWV� IRU� IUHHGRP�� ORVW�ZDUHV��
LQYDGHUV��RFFXSLHUV��FRORQL]HUV�� DQG�DPRQJ�WKHP�OLEHUDWRUV�ZKR�LPPHGLDWHO\�EHFDPH�WKH�QHZ�RSSUHVVRUV�WKHPVHOYHV�

4XLWH�D�VRUURZ�OLVW�RI�WKH��KDYLQJ�QRW�V��2Q�WKH�RWKHU�VLGH��KRZHYHU��+XQJDU\�FDQ�EH�PXFK�PRUH�FKDUDFWHUL]HG�
E\� D� QXPEHU� RI� �\HV��ZH� KDYH�� WUHDVXUH�� YDOXHV�� DQG� DELOLWLHV��*RRG� VRLO� IRU� DJULFXOWXUH��PLOG� DQG� WHPSHUDWH� FOLPDWH��
EHDXWLIXO� ODQGVFDSHV� DUH� H[FHSWLRQDOO\� YDOXDEOH��+HUH��ZH�KDYH� WKH�%DODWRQ��(XURSH
V� ELJJHVW�ZDUP�ZDWHU� ODNH�� ORWV�RI�
WKHUPDO� VRXUFHV� DQG� VSULQJV�� KHUH� IORZV� WKH� ELJ� ULYHU�� 'DQXEH�� DQG� VR�� ZH� KDYH� D� ELJ� LQWHUQDWLRQDO� KDUERXU� RQ� KHU��
6LWXDWHG�RQ�WKH�FURVV�URDGV�RI�QDWLRQV�DQG�SK\VLFDO�URDGV��+XQJDU\�LV�DSW�IRU�D�YLYLG�WUDIILF�RI�JRRGV�DQG�WUDQVLW�QRW�RQO\�
RI�UHDO�SURGXFWV�EXW�� ZKDW�LV�PRUH�VLJQLILFDQW�� RI�LGHDV��NQRZOHGJH��FXOWXUH�DV�ZHOO�

,�WKLQN��WKH�UHDO�DQG�FKLHI�YDOXHV�RI�RXU�FRXQWU\�FDQ�EH�IRXQG�LQ�WKH�FXOWXUH�RI�WKH�+XQJDULDQ�SHRSOH��$�VPDOO�
FRXQWU\��ZKLFK�JDYH�HOHYHQ�1REHO�SUL]H�ZLQQHUV�WKH�ZRUOG��6RRQ�KDYH�,�WR�DGG��KRZHYHU��WKDW�WHQ�RI�WKHP�JRW�WKH�SUL]H�
DEURDG�� DQG� QRW� LQ� WKH� KRPHODQG��1HYHUWKHOHVV� WKH\�ZHUH�+XQJDULDQ�� QRW� RQO\� EHFDXVH� WKHLU�RYHUZKHOPLQJ�PDMRULW\�
ZDV�ERUQ�KHUH��KHOG�D�+XQJDULDQ�IDPLO\�QDPH��EXW��ZKDW�LV�PRUH�LPSRUWDQW��WKH\�ZHUH�EURXJKW�XS�KHUH��DQG�HVWDEOLVKHG�
KHUH�DW� OHDVW�D�SDUW�RI� WKH�VFLHQWLILF�EDVHV�WR�WKHLU�RXWVWDQGLQJ�UHVXOWV��7ZR�RI�WKHP��WKH�FKHPLVW�*HRUJH�2ODK�DQG�WKH�
HFRQRPLVW�PDWKHPDWLFLDQ�-RKQ�+DUVDQ\L�ZHUH�JLYHQ�WKH�KLJKHVW�VFLHQWLILF�SUL]H�ODVW�\HDU��7KH\�ZHUH�JURZQ�XS�SHRSOH�
DOUHDG\�DV�WKH\�OHIW� WKH�FRXQWU\��$QG�LI�ZH�JR�EDFN�LQ�WLPH��LQ�+XQJDU\�ZDV�ERUQ��EURXJKW�XS�DQG�SDUWO\�ZRUNHG�KHUH�
,JQD]�%RUQ��0R]DUW
V� FORVH� IULHQG�� WKH� SDWWHUQ�RI�6DUDVWUR
V� ILJXUH�� D� JLDQW� LQ� WKH� VFLHQFH� DQG�SUDFWLFH� RI�PLQLQJ� DQG�
PHWDOOXUJ\��DQG�HVWDEOLVKHU�RI�WKH�ZRUOG
V�ILUVW�VFLHQWLILF�VRFLHW\��7KH�WZR�%RO\DL
V��IDWKHU�DQG�VRQ��WKH�JUHDW�PDWKHPDWL�
FLDQV�� HVSHFLDOO\� -RKQ�� WKH� VRQ�� ZKR� �FUHDWHG� D� QHZ� ZRUOG�� LQ� PDWKHPDWLFV�� QRZ� HYHU\� GD\¶V� EUHDG� RI� WKH�PRGHUQ�
SK\VLFV��,Q�WKH�UHFHQW�FHQWXU\�D�OHJLRQ�RI�+XQJDULDQ�JHQLXVHV�VZDUPHG�LQWR�WKH�ZRUOG��PDLQO\�WR�(QJODQG�DQG�WKH�86$��
IO\LQJ� IURP� WKH� 1D]L
V� WHUURU� DIWHU� ������ 7KHRGRUH� .DUPDQ�� IRXQGHU� RI� WKH� PRGHUQ� DHURG\QDPLFV�� 'HQQLV� *DERU��
1REHO�SUL]H� ZLQQHU�� LQYHQWRU� RI� WKH� KRORJUDSK\�� /HR� 6]LODUG�� DQ� H[WUDRUGLQDULO\� RULJLQDO� JHQLXV�� FR�LQYHQWP��RIWKH�
QXFOHDU� UHDFWRU�� (XJHQH� ZLJQHU� 1REHO�SUL]H� ZLQQHU�� RQH� RI� WKH� JUHDW HVW� SK\VLFLVW� �� WKH� ���� FHQWXU\�� -RKQ� YRQ�
1HXPDQQ��IRXQGHU�RI�WKH�PRGHUQ�HOHFWURQLFDO�GLJLWDO�FRPSXWHUV��1LFKRODV�.XUWL��ZRUOG�FKDPSLRQ�LQ�SURGXFLQJ�H[WUHP�
HO\� ORZ� WHPSHUDWXUHV�� 7KH� RQO\� +XQJDULDQ� ZKR� JRW� WKH� 1REHO�SUL]H� LQ� WKH� KRPHODQG�� $OEHUW� 6]HQW *\RUJ\L�� WKH�
GLVFRYHUHU�RI�WKH�YLWDPLQ�&�OHIW�ODWHU�RQ��WKH�FRXQWU\�WRR��DQG�OLYHG�LQ�WKH�86$��7KH\�ZHUH�WKH�0DUWLDQV�RQ�WKH�(DUWK��DV�
3URIHVVRU�*HRUJH�0DU[�FDOOHG�WKHP�LQ�KLV�IDPRXV�ERRN�

$OO� WKHVH� SHRSOH� DQG� D� ELJ� QXPEHU� RI� OHVV� IDPRXV�EXW� YHU\�YDOXDEOH� RWKHU�ZHUH� FRPSHOOHG� WR� OHDYH�+XQJDU\�
PDLQO\�EHFDXVH�RI�SROLWLFDO�UHDVRQV�� ILUVW�RI�DOO�-HZV��ZKRVH�QDNHG�OLIH�ZDV�WKUHDWHQHG�QRW�RQO\�E\�WKH

�



*HUPDQ� RFFXSLHUV� EXW� E\� WKHLU� +XQJDULDQ� FROODERUDWRUV� WRR�� 7KH� ZLQG� RI� ZDUV�� UHYROXWLRQV� DQG� FRXQWHU�
UHYROXWLRQV�� RU� VRPHWLPHV� VLPSO\� WKH� ODFN� RI� SHUVSHFWLYHV� KDG� EORZQ� RXW� KXQGUHG� WKRXVDQGV�� SHUKDSV� PLOOLRQV� RI�

+XQJDULDQ�SHRSOH�� JLIWHG��VNLOOHG��ZKRVH�FUHDWLYH�IRUFH�ZDV�XVHG�DQG�HQMR\HG�E\�OXFNLHU�QDWLRQV�

<HV��RXU�FRXQWU\�LV�ZLQG\��YHU\�ZLQG\��QRW�RQO\�LQ�UHDO�EXW�LQ�WUDQVLWLYH�PHDQLQJ�WRR��7R�OLYH�RQ�WKH�FURVV�URDGV�
LV�RIWHQ�GDQJHURXV��QRW�DOZD\V�DQ�DGYDQWDJH��2Q�WKH�RWKHU�KDQG��KRZHYHU��SUREDEO\�MXVW�WKLV�VKDUS�DQG�GLIILFXOW�VLWXDWLRQ�
PDGH�+XQJDULDQ�SHRSOH�H[WUDRUGLQDULO\�DGDSWLYH��GRFLOH��TXLFN�WR�XQGHUVWDQG�DQG�HQWHUSULVLQJ��0D\�EH��WKLV�ZDV�RQH�RI�
WKH� UHDVRQV� WKDW� WKH� ,&:(6�&RXQFLO� FKRVH�+XQJDU\��2I� FRXUVH�� DPRQJ� RWKHU� UHDVRQV�ZH�KDYH�QRW� WR� IRUJHW� WKH� JUHDW�
KLVWRULFDO�VRFLDO�WUDQVLWLRQ�LQ�WKH�HDUO\�QLQHWLHV��7KRVH�WLPH�+XQJDU\�EHORQJHG�WR�D�UHJLRQ�EHLQJ�KLJKO\�LQWHUHVWLQJ�LQ�WKH�
H\HV�RI�WKH�LQWHUQDWLRQDO�SXEOLF�RSLQLRQ��RQH�RI�WKH�QHZO\�LQGHSHQGHQW��SRVW�FRPPXQLVW�FRXQWULHV��SHUKDSV�WKH�PRVW�RSHQ�
DPRQJ�WKHP��$QG�WKHUH�ZDV�MXVW�DQRWKHU�UHDVRQ��ZK\�WKH�\HDU������ZDV�FKRVHQ��:KHQ�WKH�,&:(6�&RPPLWWHH�GHFLGHG�WR�
RUJDQL]H�LQ�%XGDSHVW� WKH�����&RQIHUHQFH��RXU�FDSLWDO�ZDV�WKH�SODQQHG�VFHQH�RI�WKH�QH[W�:RUOG�([SRVLWLRQ��7KDW�LV�ZK\�
WKH�+XQJDULDQ�2UJDQL]LQJ�&RPPLWWHH� ILUVWO\� VXJJHVWHG� IRU� WKH�&RQIHUHQFH� WKH�PRQWK�0D\�� VLQFH� WKH�([SR�ZDV�GXH� WR
RSHQ� LWV� JDWHV� LQ� -XQH� WKLV� \HDU�� DQG� LW� VHHPHG� HYLGHQW� WKDW� WKH� ,&:(6�&RQIHUHQFH� ZRXOG� EH� DQ� DFFRPSDQ\LQJ� DQG�
LQWURGXFLQJ�HYHQW�RI�WKH�([SR�

,Q� ����� WXUQHG� RXW�� KRZHYHU�� WKDW� WKH� FRXQWU\� LV� QRW� DEOH� WR� XQGHUWDNH� VXFK� D� ELJ� HYHQW�� PDLQO\� EHFDXVH� RI�
HFRQRPLF� UHDVRQV�� DQG� VR�� WKH�+XQJDULDQ�JRYHUQPHQW�DQG� WKH�3DUOLDPHQW� UHQRXQFHG� LW��6R��DORQJ�ZLWK� WKH�GLPLQLVKLQJ�
:RUOG�([KLELWLRQ�WKLV�SRVVLELOLW\�GLVDSSHDUHG�IRU�XV��7KDW�LV�ZK\�ZH�SRVWSRQHG�RXU�&RQIHUHQFH�WR�D�PRUH�VXLWDEOH�GDWH��
(DUO\�DXWXPQ��WKH�,QGLDQ�6XPPHU��ZKDW�LV�FDOOHG�LQ�+XQJDULDQ�E\�D�OHVV�SROLWH�QDPH��WKH�6XPPHU�RI�2OG�/DGLHV��LQ�WKLV�
UHJLRQ�XVHG�WR�EH�D�YHU\�QLFH��VXQQ\�DQG�PLOG�SDUW�RI�WKH�\HDU��LQ�FRQWUDVW�WR�WKH�FDSULFLRXV�\RXQJ�VXPPHU�

6R��ZK\�+XQJDU\"� ,� WKLQN�DQG�KRSH� WKDW� ,�FRXOG�DQVZHU� WKH�TXHVWLRQ��DQG� MXVWLI\� WKH�DQVZHU�DV�ZHOO��<RX�DUH�

ZHOFRPH� KHUH�� LQ� RXU� VPDOO�� EXW� VPDOO� LV� EHDXWLIXOO�� QRW� ULFK�EXW� GHYHORSLQJ� FRXQWU\��ZLWK� FKDUPLQJ� ODQGVFDSHV�� QLFH�
FXOWXUDO�PHPRULHV��DQG�KRVSLWDEOH�SHRSOH��%HVLGH�WKH�&RQIHUHQFH�HQMR\�WKH�KRVSLWDOLW\�RI�+XQJDU\��:H�WU\�RXU�EHVW�WKDW�
RXU�GHDU�*XHVWV�VSHQG�KHUH�SOHDVDQW�GD\V�DQG�EULQJ�JRRG�PHPRULHV�ZLWK�WKHPVHOYHV�

�
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%DURQHVV�3ODWW�RI�:ULWWOH�&%(�'/�)HQJ

3DWURQ��:,6(
)RUPHU�&KDLU��(2&��*UHDW�%ULWDLQ

+RXVH�RI�/RUGV��/RQGRQ�6:���(QJODQG

7KH�SURVSHULW\�DQG�TXDOLW\�RI�OLIH�RI�DOO�QDWLRQV�GHSHQGV�RQ�WKH�LQWHOOLJHQW�DSSOLFDWLRQ�RI�WHFKQRORJ\�DQG�LQQRYDWLRQ�LQ�
DOO� DUHDV�RI� OLIH��7R�GR� WKLV� FRXQWULHV�QHHG�ZHOO�TXDOLILHG�HQJLQHHUV��ERWK�ZRPHQ�DQG�PHQ��7KURXJKRXW�DOO� ILHOGV�RI�
HGXFDWLRQ��LQGXVWU\�DQG�FRPPHUFH��DQG�LQ�JRYHUQPHQW��HQFRXUDJHPHQW�QHHGV�WR�EH�JLYHQ�WR�JLUOV�DQG�ZRPHQ�WR�VWXG\�
VFLHQFH�DQG� WHFKQRORJ\�DQG�SXUVXH�FDUHHUV� LQ� WKRVH� ILHOGV��(PSOR\HUV�QHHG� WKHQ�DFWLYHO\� WR� UHFUXLW�ZRPHQ��DQG�SXW�
LQWR�SUDFWLFH�IOH[LEOH�ZRUNLQJ�DUUDQJHPHQWV�VR�WKH\�FDQ�UHWDLQ�WKRVH�YDOXDEOH�ZRPHQ�HQJLQHHUV�ZKHQ�WKH\�DOVR�KDYH�
FKLOGUHQ�

,Q�������RXU�(QJLQHHULQJ�3URIHVVLRQ� LQ� WKH�8.�ZHUH�YHU\�SOHDVHG�ZKHQ� WKH�*RYHUQPHQW�2IILFH�RI�6FLHQFH�	�
7HFKQRORJ\�SXEOLVKHG���5HDOL]LQJ�RXU�3RWHQWLDO���,�TXRWH�IURP�WKH�ILUVW�SDJH�

�7KH� XQGHUVWDQGLQJ� DQG� DSSOLFDWLRQ� RI� VFLHQFH� DUH� IXQGDPHQWDO� WR� WKH� IRUWXQHV� RI� PRGHUQ� QDWLRQV�� 6FLHQFH��
WHFKQRORJ\�DQG�HQJLQHHULQJ�DUH�LQWLPDWHO\�OLQNHG�ZLWK�SURJUHVV�DFURVV�WKH�ZKROH�UDQJH�RI�KXPDQ�HQGHDYRXU��HGXFDWLRQDO��
LQWHOOHFWXDO�� PHGLFDO�� HQYLURQPHQWDO�� VRFLDO�� HFRQRPLF� DQG� FXOWXUDO�� 7KH\� SURYLGH� � WKURXJK� WRROV� DV� GLYHUVH� DV�
PDWKHPDWLFDO�PRGHOLQJ��ELRWHFKQRORJ\�DQG�HDUWK�REVHUYDWLRQ�IURP�VSDFH�� D�YLWDO�SDUW�RI�KXPDQNLQG
V�DUPRU\�IRU�VROYLQJ�
ORQJ�VWDQGLQJ�� ZRUOG�ZLGH� SUREOHPV�� VXFK� DV� SRYHUW\� DQG� GLVHDVH�� DQG� IRU� DGGUHVVLQJ� QHZ� JOREDO� FKDOOHQJHV� VXFK� DV�
WKRVH�IDFLQJ�WKH�HQYLURQPHQW�

7KH� KLVWRU\� RI� WKH� 8QLWHG� .LQJGRP� KDV� VKRZQ� WKH� LQWLPDWH� FRQQHFWLRQ� EHWZHHQ� IUHH� WUDGH�� WKH� DSSOLFDWLRQ� RI�
VFLHQFH�WR�WUDGHDEOH�SURGXFWV��DQG�QDWLRQDO�SURVSHULW\��7KH�LQGXVWULDO�UHYROXWLRQ�ZKLFK�SOD\HG�VR�ODUJH�D�SDUW�LQ�FUHDWLQJ�
WKH�PRGHUQ�ZRUOG�ZDV�PDGH�SRVVLEOH�E\�RXU�JUHDW�HQJLQHHUV�RI�WKH�HLJKWHHQWK�DQG�QLQHWHHQWK�FHQWXULHV��,Q�D�ZRUOG�ZKHUH�
HYHU�ILHUFHU�FRPSHWLWLRQ�SUHYDLOV��KLVWRU\
V�OHVVRQV�DUH�KLJKO\�SHUWLQHQW�

,W LV� QRW� RIWHQ� WKDW�*RYHUQPHQWV�PDNH� VWDWHPHQWV� RI� WKLV� NLQG�� DQG�EDFN� WKHP�XS�ZLWK� D� SURJUDPPH�RI� RQJRLQJ�
DFWLRQ��7KH�:KLWH�3DSHU�KDV�VHW�XS�D�FRPSOH[�7HFKQRORJ\�)RUHVLJKW�SURJUDPPH�LQYROYLQJ�PDQ\�SHRSOH��,QGXVWULDOLVWV��
$FDGHPLFV�� UHVHDUFKHUV�ZLWK� VSHFLDO� H[SHUWLVH� LQ� SDUWLFXODU� DUHDV� RI� WHFKQRORJ\�� WR� WU\� WR� IRUHVHH�ZKHUH�%ULWDLQ� VKRXOG�
FRQFHQWUDWH�KHU�SURGXFWLYH�DQG LQQRYDWLYH�FDSDFLW\��VR�DV�WR�UHVXOW�LQ�ZHDOWK�FUHDWLRQ�DQG�D�EHWWHU�TXDOLW\�RI�OLIH�IRU�RXU�
FRXQWU\� LQ� WKH� IXWXUH��(QJLQHHUV�RI�FRXUVH�ZLOO�KDYH� WR�EH�GHHSO\� LQYROYHG��7KDW� LV�JRRG�IRU�RXU�SURIHVVLRQ�LQ�WKH�8.��
ERWK� LQ� DFKLHYLQJ� SXEOLF� UHVSHFW�� EXW� DOVR� LQ� HQFRXUDJLQJ� HQJLQHHUV� WR� WDNH� D� EURDG� YLHZ� RI� LQQRYDWLRQ��� DQG� QRW�
FRQFHQWUDWH�RQ�WKHLU�RZQ�QDUURZ�VSHFLDOLW\�

,I�SHRSOH�DUH�WR�UHWDLQ�WKHLU�VWDQGDUG�RI�OLYLQJ�DQG�WKH�VRUW�RI�SXEOLF�VHUYLFHV�WKDW�SUHYHQW�KDUGVKLS�WR�WKH�KDQGLFDSSHG��
WKH�HOGHUO\� DQG�WKH�LQDGHTXDWH��QDWLRQV�PXVW�VHOO�WKHLU�JRRGV�LQ�WKH�PDUNHWV�RI�WKH�ZRUOG�LQ�RUGHU�WR�HDUª�WKH�PRQH\�IRU�
SXEOLF�DQG�SULYDWH�SURYLVLRQ��%HFDXVH�RWKHU�FRXQWULHV�KDYH�EHHQ�TXLFNHU�WR�DSSO\�WKH�QHZ�WHFKQRORJLHV�WR

�



3URGXFWLRQ�DQG�PDQXIDFWXUH�WKDQ�WKH�8.��WKH\�KDYH�EHHQ�DEOH�WR�UHGXFH�SULFHV�DQG�WDNH�RXU�PDUNHWV��7KH�8.�KDV�WR�
FDWFK�XS�LQ�WKLV�UDFH�DQG�SURGXFH�PRUH�HFRQRPLFDOO\�WRR��7KH\�VD\�WKH�%ULWLVK�QHYHU�VHH�WKH�ZULWLQJ�RQ�WKH�ZDOO�XQWLO�WKH\�KDYH�
WKHLU�EDFNV�WR�LW��DQG�WKHUH�LV�DQ�HOHPHQW�RI�WUXWK�LQ�WKDW��+RZHYHU��XS�DQG�FRPLQJ�VXQULVH�LQGXVWU\�LQ�RXU�FRXQWU\�GRHV�DSSUHFLDWH�
WKH�XUJHQF\�RI� WKH�PDWWHU��DQG� LV�KDUG�DW�ZRUN�DSSO\LQJ�QHZ�WHFKQRORJ\�DQG�UHJDLQLQJ� LWV�PDUNHWLQJ�SRVLWLRQ� LQ� WKH�ZRUOG�DQG�
ZLOO� EH� EDFNHG� E\� WKH� *RYHUQPHQW� SROLFLHV� RXWOLQHG� LQ� �5HDOL]LQJ� RXU� 3RWHQWLDO��� ,Q� WKDW� VRUW� RI� VLWXDWLRQ� LW� LV� HYHU\ERG\¶V�
EXVLQHVV� LQ� DOO� RXU� FRXQWULHV� WR� VHH� WKDW� FKLOGUHQ� GR� QRW� OHDYH� VFKRRO� IULJKWHQHG� RI� WKH� QHZ� WHFKQRORJLHV��ZKLFK� DUH� JRLQJ� WR�
SHUPHDWH�WKHLU�ZRUNLQJ�OLYHV�LQ�WKH���VW�FHQWXU\�

7R�KDYH� WKH�QHFHVVDU\� WHFKQRORJLFDOO\�� OLWHUDWH�KXPDQ� UHVRXUFHV� UHDG\� IRU� WKH���VW� FHQWXU\�� LW� LV� HVVHQWLDO� WR�PDNH�
VFLHQFH�DQG�WHFKQRORJ\�DQG�FKDUWHUHG��ERWK�PHQ�DQG�HQJLQHHULQJ�DWWUDFWLYH�WR�JLUOV�DV�ZHOO�DV�ER\V�ZKRVH�ZRUNLQJ�OLYHV�ZLOO�DOO�EH�
LQ�WKH���VW�FHQWXU\�DQG�WKDW�PXVW�EH�DV�WUXH�XQLYHUVDOO\�DV�LQ�*UHDW�%ULWDLQ���$V�VLU�ZDLWHU�ERGPHU�VDLG�LQ�KLV�SUHVLGHQWLDO�DGGUHVV�WR�
WKH� DVVRFLDWLRQ� IRU� VFLHQFH� HGXFDWLRQ�� �(YHU\ERG\�QHHGV� WR�EH� VFLHQWDWH���7KDW�QHHGV� WR�EH� WUXH� WKURXJKRXW� WKHLU�VFKRRO�FDUHHU��
$QG�ZH�KRSH�DIWHUZDUGV�WKDW�JLUOV�WKH�LQWHUHVW�LQ�VFLHQFH�ZLOO�EH�NHSW�XS�DOO�WKURXJK�WKHLU�OLYHVMXVW�DV�PXFK�DV�WKH�ER\V��7KH�ZRUOG�
ZRXOG�EH�D�EHWWHU�SODFH�LI�WKDW�LQWHUHVW�ZHUH�DZDNHQHG�DQG�PDLQWDLQHG�ZRUOGZLGH7KDW�LV�QRW�WR�VXJJHVW�JLUOV�DQG�ER\V�VKRXOG�EH�
HGXFDWHG�QDUURZO\�LQ�VFLHQFH�� MXVW�DV�WKH\�VKRXOG�QRW�EH�HGXFDWHG�RQO\�LQ�WKH�KXPDQLWLHV��(LWKHU�H[FOXVLRQ�LV�XQDFFHSWDEOH�LQ�DQ�
LQFUHDVLQJO\�NQRZOHGJH�EDVHG�VRFLHW\��LW�LV�WKH�LQWHUDFWLRQ�RI�WKH�VR�FDOOHG�WZR�FXOWXUHV�ZKLFK�LV�VR�HVVHQWLDO��7KH�FXOWXUHG�SHUVRQ�
PXVW�EH�NQRZOHGJHDEOH�ULJKW�DFURVV�WKH�ERDUG��DUWV��VFLHQFH��DQG�KXPDQLWLHV�WKH�ORW�

/DWHU�LQ�D�ZRUNLQJ�HQYLURQPHQW��EHFDXVH�RI�WKH�HYHU�LQFUHDVLQJ�VXP�RI�NQRZOHGJH��KXPDQ�EHLQJV�LQ�DOO�RXU�FRXQWULHV�
ZLOO�KDYH�WR�ZRUN�LQ�WHDPV�FRQWULEXWLQJ�IURP�WKH�EDVH�RI�WKHLU�RZQ�VSHFLDOLVPV��EXW�DW�WKH�VDPH�WLPH�EHLQJ�DEOH�WR�LPDJLQH�KRZ�
WKH�ZKROH�MLJVDZ�RI�VSHFLDOLVPV�RI�D�WHDP�FDQ�ILW�LQWR�HDFK�RWKHU�WR�WKH�HQKDQFHPHQW�RI�WKH�ZKROH�SURGXFW�ZKDWHYHU�WKDW�SURGXFW�
PLJKW�EH��$Q�HDUOLHU�EURDG�HGXFDWLRQ��LQFOXGLQJ�SUDFWLFDO�WHFKQRORJLFDO�H[SHULHQFH�ZLOO�VWDQG�WKHP�LQ�JRRG�VWHDG�WKURXJKRXW�WKHLU�
ZRUNLQJ�OLYHV�

$Q�LQGXVWULDO�LQ�KRXVH�PDJD]LQH�VKRZHG�DQ�LOOXVWUDWLRQ�RI�WKH�FRQWURO�ERDUG�IRU�D�V\VWHP�RI�WKHDWUH�OLJKWLQJ��,Q�WKH�
SDVW��WRR HDVLO\�GUDPD�FRXOG�EH�FDWHJRUL]HG�DV�DQ�DUW��+RZ�DUWLVWLF�ZRXOG�D�SHUIRUPDQFH�EH�WRGD\�ZLWKRXW�VSHFLDOLVW�OLJKWLQJ�IRU�
GUDPDWLF� HIIHFW�� TXLFN� VSRW� OLJKWV�� RU� FRORU� FKDQJH"�:KHUH�ZRXOG� D� SURGXFWLRQ� EH�ZLWKRXW�PLFURSKRQHV� MXGLFLDOO\� SODFHG� IRU�
VRXQG�HIIHFW�DQG�WKH�DFRXVWLF�HQKDQFHPHQW�RI�WKH�DFWRUV
�YRLFHV�VR�WKH�PHUHVW�ZKLVSHU�FDQ�EH�KHDUG�HYHU\ZKHUH�LQ�WKH�WKHDWUH�RU��
LQGHHG�� LI� LW�EH�D� WHOHYLVHG�SHUIRUPDQFH�� LQ� WKH�KRPHV�RI�SHRSOH� WKURXJKRXW� WKH�ZRUOG"�:KHWKHU� LW�EH� LQ� WRXULVP��DLU� WUDYHO�RU�
UXQQLQJ�DQ�KRWHO��DQ�DUW�JDOOHU\��D�VFKRRO��DQ�RUFKHVWUD��D�KRVSLWDO��D�EDQN��D�GHSDUWPHQWDO�VWRUH�RU�D�IDFWRU\��WKH�PDQDJHU�RI�WKH�
IXWXUH��DQG�PDQ\�RI�WKH�SHRSOH�ZRUNLQJ�WKHUH��ZLOO�KDYH�WR�KDYH�D�EDVLV�RI�VFLHQWLILF�NQRZOHGJH�DQG�RI�WKH�DSSOLFDWLRQV�RI�QHZ�
WHFKQRORJ\ LI�WKH\�DUH�WR�VXUYLYH�LQ�D�KLJKO\�FRPSHWLWLYH�ZRUOG

7KH�%ULWLVK�(QJLQHHULQJ�&RXQFLO�ZLWK�DVVLVWDQFH�IURP�WKH�'HSDUWPHQW�RI�7UDGH�DQG�,QGXVWU\�KDV�IRU�D�QXPEHU�RI�
\HDUV� EHHQ� GHYHORSLQJ� WKH� LQLWLDWLYH� �1HLJKERUKRRG� (QJLQHHUV�� VR� WKDW� HYHQWXDOO\ WKHUH� ZLOO� EH� WZR� RU� WKUHH� YROXQWHHU�
HQJLQHHUV�HLWKHU� WHFKQLFLDQ�� LQFRUSRUDWHG��RU�FKDUWHUHG��ERWKPHQ�DQG�ZRPHQ�DWWDFKHG�WR�HYHU\�VHFRQGDU\�VFKRRO��WR�ZRUN�ZLWK�
WHDFKHU��SHUKDSV�WR�KHOS�ZLWK�SUREOHP�VROYLQJ�SURMHFW��DQG�WKHUHE\�WR�UDLVH�WKH�SURILOH�RI�HQJLQHHULQJ�LQ�VFKRRO��(QJLQHHULQJ�LV�
QRW�D�VFKRRO�VXEMHFW��YHU\�IHZ�WHDFKHUV�KDYH�DQ\�H[SHULHQFH�RI�WKH�UHDOLW\�RI�WKH�VXEMHFW��VR�WKDW�FKLOGUHQ�DUH�QRW�HQFRXUDJHG�WR�
WDNH�LW�XS�DV�D�FDUHHU��,W�LV�KRSHG�WKDW�WKLV�LQLWLDWLYH�LQ�SXWWLQJ�RYHU�WKH�UHDOLW\��DQG�WKH�HQWKXVLDVP�RI�WKH�YROXQWHHU�HQJLQHHUV�IRU�
WKHLU�FKRVHQ�FDUHHU�ZLOO�HQFRXUDJH�PRUH�ER\V�DQG�JLUOV�WR�EHFRPH�HQJLQHHUV�WRR� DQG�WKH\�PXVW�EH�HQWKXVLDVWLF�DQG�LQWHUHVWLQJ��
%RULQJ�HQJLQHHUV�ZLWK�ROG�IDVKLRQHG�DWWLWXGHV�ZLOO�DFWXDOO\�SXW�\RXQJ�SHRSOH�RII�VR�WKH\�KDYH�WR�EH�ZHOO�FKRVHQ�

<RXQJ�SHRSOH�DUH�XVXDOO\�YHU\�HQYLURQPHQWDOO\�LQWHUHVWHG�DQG�FDULQJ��ERWK�ER\V�DQG�JLUOV��EXW�SHUKDSV�SDUWLFXODUO\�
JLUOV��7KH\�RIWHQ�GR�QRW�FRQQHFW�HQJLQHHUV�ZLWK�FDULQJ�IRU� WKH�HQYLURQPHQW��ZKLFKRI�FRXUVH� WKH\�PXVW��7KH�8.�(QJLQHHULQJ�
&RXQFLO� EHOLHYHV� WKDW� HQJLQHHUV� PXVW� DOZD\V� EHDU� LQ� PLQG� WKH� HIIHFW� RI� WKHLU� SURMHFWV� RQ� WKH� HQYLURQPHQW� DQG� DVVHV� WKHLU�
DVVRFLDWHG� ULVN� WR� SHRSOH�� DQG� WKH� GDQJHU� RI� SROOXWLRQ� RI� WKH� DWPRVSKHUH�� ODQG� ULYHUV� HWF�� 7KH&RXQFLO� KDV� LVVXHG� D�&RGH�RI�
3UDFWLFH�� DQG� LV� RIIHULQJ�SUL]HV� QDWLRQDOO\� WR� HQFRXUDJH�KLJK� VWDQGDUGV� DPRQJVW� HQJLQHHUV� LQ� WKLV� VRUW� RI� DFWLYLW\�� ,I� FDUHIXOO\�
WKRXJKW�RXW�WRWDO�SROLFLHV�WR�SURWHFW�WKH�HQYLURQPHQW�DUH�EURXJKW�LQWR�DFWLRQ�DW�GHVLJQ�VWDJH��LQVWHDG�RI�DV�D�ODVW�PLQXWH�EROW�RQ�
DIWHUWKRXJKW��PRQH\�FDQ�DFWXDOO\�EH�VDYHG��DQG�PRUH�FRVW�HIIHFWLYH�SURGXFWLRQ�SURFHVVHV�DFKLHYHG�DV�D�UHVXOW�

%ULWDLQ� VLJQHG� WKH�5LR�$JUHHPHQW� RQ� OLPLWDWLRQ� RI� HQYLURQPHQWDO� SROOXWLRQ��ZKLFK� UHTXLUHV� VWURQJSROLFLHV� LQ�
DFWLRQ�LI�WDUJHWV�DUH�WR�EH�DFKLHYHG�ZRUOGZLGH��DQG�GHYHORSPHQW�RQ�EHKDOI�RI�KXPDQLW\�LV�WR�EH�VXVWDLQDEOH��(QJLQHHUV�ZKR�
FDUH

��



$ERXW� WKH� HQYLURO�OOOHQW� DQG� FDQ� LQQRYDWH� VR� WKDW� WKH� QHFHVVDU\�� WHFKQRORJLFDO�� 3URJUDPPHV� DUH� H[HFXWHG�
HIILFLHQWO\� DQG� HFRQRPLFDOO\� DQG� OHDG� WR� FRPPHUFLDO�� VXFFHVV� ZLOO� EH� PXFK� LQ� GHPDQG�� � 7KHVH� LGHDV� DUH� SXW� RYHU�
V\PSDWKHWLFDOO\� LQ� VFKRROV� WRR�� ZKLFK� LV� VHOGRP� WKH� FDVH� XQOHVV� SUDFWLFLQJ� HQJLQHHUV� DQG� VFLHQWLVWV� DUH� SHUVRQDOO\�
LQYROYHG�

,Q� ����� WKH� ILUVW� GHFDGH� RI� WKH� :,6(� FDPSDLJQ� �:RPHQ� LQWR� 6FLHQFH� DQG� (QJLQHHULQJ�� ZDV� FHUHEUDWHG�� ,� FKDLUHG� LWV�
FRPPLWWHH�ZKHQ�LW�ZDV�RYHU�DV�KDUG�DQG�PHFKDQLFDO��,Q�IDFW�WKH�ILUVW�VHW�XS�LQ�������,W�KDV�QRZ�EHHQ�LQ�DFWLRQ�IRU���\HDUV

7KH�(TXDO�2SSRUWXQLWLHV�&RPPLVVLRQ�KDG� ORQJ�IHOW� WKDW� OLWHUDOO\�KDOI�WKH�WDOHQWV RI WKH QDWLRQ ZHUH EHLQJ�QHJOHFWHG�LQ�WKH�
ILHOG�RI�VFLHQFH�DQG HQJLQHHULQJ�DQG WKH HQJLQHHULQJ FRXQFLO��RI�ZKLFK�,�ZDV�WKH�RQO\�ZRPHQ�PHPEHU��VHW�XS�LQ������DV�D�UHVXOW�RI�WKH�
ILQQLHVW�UHSRUW��GHFLGHG ULJKW�IURP�WKH�VWDUW�WKDW�WKH\�ZRXOG�HQFRXUDJH�PRUH�ZRPHQ�LQWR�RXU�SURIHVVLRQ��7KRVH�ILUP�UHVROXWLRQV�ZHUH��
%HKLQG�WKH��VHWWLQJ�XS�RI�WKH���:,6(�FDPSDLJQ�LQ�������7KH�IDFW�WKDW�LQ�%ULWDLQ�WKHUH�ZHUH�QLQH�KXQGUHG�WKRXVDQG�HLJKWHHQ�\HDU�ROGV�LQ�
����� DQG� VL[ KXQGUHG� WKRXVDQG� LQ� ������ D� GUDPDWLF� GURS� RI� D� WKLUG�� KDV� OHQW� JUHDW� XUJHQF\� WR� WKH�PDWWHU�� ,I� WKH� VR� IDU� XQWDSSHG�
UHVRXUFHV�RI�WKH�WDOHQWV�LQ�JLUOV�+HDGV�DUH�QRW�EURXJKW�LQ��WKH�TXDOLW\�RI�WKH�SURIHVVLRQ�RI�HQJLQHHULQJ�DQG�LQGHHG�DOO�WHFKQRORJ\�EDVHG�
SURIHVVLRQV�ZLOO� IDOO�GUDVWLFDOO\��7KDW�ZRXOG�KDYH�XQIRUWXQDWH�UHVXOWV� IRU�RXU�FRXQWU\��DQG�,�H[SHFW��6LPLODU�VLWXDWLRQ�H[LVWV� LQ�PDQ\�
FRXQWULHV�WKURXJKRXW�WKH�ZRUOG�

%HFDXVH�RI�WKLV��WKH�8.�*RYHUQPHQW�LQLWLDWHG�D�QDWLRQDO�VWXG\��DQG�SXEOLVKHG��7KH�5LVLQJ�7LGH���DQRWKHU�:KLWH�3DSHU�DW�WKH�
RUGHU�RI�WKH�2IILFH�RI�6FLHQFH�DQG�7HFKQRORJ\�DQG�,�TXRWH�IURP�WKH�ILUVW�SDJH�

�%\� WKH�\HDU�������*UHDW�%ULWDLQ�ZLOO�KDYH�DSSUR[LPDWHO\������PLOOLRQ�ZRPHQ�DJHG����\HDUV�RU�RYHU��ZRPHQ�ZLOO� UH�DQG�
PHGLFLQH�� WR� PDNH� RXU� OLYHV� PRUH� KHDOWK\�� SUHVHQW� ��� SHU� FHQW� RI� WKH� FLYLOLDQ� ODERXU� IRUFH�� 'HPRJUDSKLF� WUHQGV� DQG� FKDQJHV� LQ�
HFRQRPLF�DFWLYLW\�UDWHV�VKRZ�WKDW�IRXU�ILIWKV�RI�WKH�SURMHFWHG�QHW�LQFUHDVH�LQ�WKH�FLYLOLDQ�ODERXU�IRUFH�LQ�*UHDW�%ULWDLQ�WR�WKH�\HDU������
ZLOO�EH�ZRPHQ��7KH�IXOO�SRWHQWLDO�RI�WKLV�H[SDQGHG�ODERXU�IRUFH�QHHGV�WR�EH�WDSSHG�

2QH� DUHD�RI� SDUWLFXODU� LPSRUWDQFH� LQ� XQGHUSLQQLQJ�RXU� HFRQRPLFa�FRPSHWLWLYHQHVV�DQG�TXDOLW\�/LIH VFLHQFH��HQJLQHHULQJ�
DQG��6(7���7KH�*RYHUQPHQW�LQ�LWV�UHFHQW�:KLWH�3DSHU��5HDOLVLQJ�RXU�3RWHQWLDO��D�6WUDWHJ\�IRU�6FLHQFH��(QJLQHHULQJ�DQG�7HFKQRORJ\���
DFNQRZOHGJHV�WKDW�ZRPHQ�DUH�WKH�FRXQWU\
V�ELJJHVW� VLQJOH�PRVW�XQGHU�YDOXHG�DQG�WKHUHIRUH�XQGHU�XVHG�KXPDQ�UHVRXUFH´�

7KRVH�VWDWHPHQWV�DUH�RI�IXQGDPHQWDO�LPSRUWDQFH�LQ�SURPRWLQJ�WKH�SURVSHULW\�RI�RXU�FRXQWU\��)RU�IDU�WRR�ORQJ�WKHVH�FDUHHUV�
KDYH�EHHQ�UHJDUGHG�DV�D�PDOH�SUHVHUYH�

&KDQJHV�LQ�IXQGDPHQWDO�DWWLWXGHV�LQ�VRFLHW\�WDNH�VHYHUDO�GHFDGHV�WR�EHFRPH�DFFHSWDEOH��HVSHFLDOO\�LQ�XQIDPLOLDU�ILHOGV�OLNH�
WKHVH��WKHUH�QHHGV�WR�EH�D�IXQGDPHQWDO�UHWKLQN�LI�RSSRUWXQLWLHV�IRU�JLUOV�DUH�WR�EH�PRUH�HTXDO��7RR�RIWHQ�HQJLQHHULQJ�KDYH�KHDWHG�RXU�
KRPHV��SURGXFHG�ODERXU��VDYLQJ�HTXLSPHQW�DQG�PHFKDQLFDO�DLGV�IRU�WKH�KDQGLFDSSHG��OLIH�VDYLQJ�LQFXEDWRUV�IRU�SUHPDWXUH�EDELHV��DLGV�
WR�LQGXVWU\�DQG�PHGLFLQH��WR�PDNH�RXU�OLYHV�PRUH�KHDOWK\��FRPIRUWDEOH�DQG�OHVV�GRPLQDWHG�E\�GXGJHU\�DQG�GLVHDVH�WKDQ�WKH\�KDYH�HYHU�
EHHQ�WKURXJKRXW�QRW�MXVW�EH�SDUW�RI�WKH�VFLHQFH�FXUULFXOXP�RIWHQ�DW�SHUFHQW�WKH\�DUH�QRW�PHQWLRQHG�DW�DOO�

2YHU� WKH� SDVW� IHZ \HDUV� D� JUHDW� GHDO� KDV� KDSSHQHG� IRU� WKH� JRRG� LQ� HGXFDWLRQ�� QHZ� WHFKQRORJLHV� KDYH� EHHQ� LQWURGXFHG��
FRPSXWHUV�DUH�PRUH�FRPPRQ��HTXDO�RSSRUWXQLWLHV�SROLFLHV�DUH�SURJUHVVLQJ�LQ�VFKRROV�LQ�%ULWDLQ��1HYHUWKHOHVV�WKH�QHHG�IRU�JLUOV�WR�EH�
WHFKQRORJLFDOO\�FRPSHWHQW�LV�DQ�XUJHQW�RQH�DQG�RQH�FDQQRW�VWDUW�WRR�HDUO\�

2QH�RI�KH�(2&
V�SXEOLFDWLRQV�� �$Q�(TXDO�6WDUW���6KRZV�WKH�OLWWOH�ER\�VHZLQJ��DQG�WKH�OLWWOH�JLUO�GULOOLQJ�D�SLHFH�RI�ZRRG��,I�
HIIRUWV�DUH�QRW�PDGH� WR�FRXQWHUDFW� WKH� WUDGLWLRQDO�DVVXPSWLRQV��JLUOV�ZLOO�DOZD\V�ZRUN�ZLWK�VRIW�PDWHULDOV�DQG�QHYHU�ZLWK�KDUG��ER\V�
ZLOO�DOZD\V�SOD\�ZLWK�PHFKDQLFDO�WR\V�EXW�QHYHU�OHDUQ�WR�FRRN�RU�FOHDQ�RU�FDUH�IRU�FKLOGUHQ��$OO�WKDW�OHDGV�WR�LQGLYLGXDO�KHOSOHVVQHVV�IRU�
ERWK�VH[HV�ZKHQ�WKH\�JURZ�XS��,I�ERWK�VH[HV�OHDUQ�DOO�RI�WKH�VNLOOV��ERWK�ZLOO�KDYH�PRUH�FRQILGHQFH�DQG�LQGHSHQGHQFH��ERWK�DW�KRPH�
DQG�DW�ZRUN��DQG�PRUH�FKRLFH�RI�VNLOOHG�FDUHHUV�

7KH�(QJLQHHULQJ�&RXQFLO� WRJHWKHU�ZLWK�D� WHDFKHUV
�XQLRQ�FRPPLVVLRQHG�D� UHSRUW�E\�3URIHVVRU�$ODQ�6PLWKHUV�DQG�3DXOLQH�
=LHQWHN�RI�WKH�6FKRRO�RI�(GXFDWLRQ�DW�WKH�8QLYHUVLW\�RI�0DQFKHVWHU�FDOOHG��*HQGHU�LQ�3ULPDU\�6FKRROV���,W�VKRZV�WKDW�RI�RYHU����ILYH�
\HDU�ROGV�TXHVWLRQHG�����RI�ER\V�WKRXJKW�FDU�UHSDLUV�FRXOG�RQO\�EH�GRQH�E\�PHQ�ZKLOVW�����RI�JLUOV�WKRXJKW�WKDW�RQO\�ZRPHQ�VKRXOG�
PHQG�FORWKHV��7KH�UHSRUW�VKRZV�JHQGHU�VWHUHRW\SLQJ�ILUPO\�HVWDEOLVKHG
�LQ�WKH�PLQGV�RI�WKHVH�ILYH�\HDU�ROGV������RI�ER\V�DQG�����RI�
JLUOV WKRXJKW� WKDW� VFLHQWLVW�� FRXOG�RQO\�EH�PHQ��ZKLFK� MXVW� �6KRZV� WKH�EXLOW�LQ�SUHMXGLFHV� �WKDW�KDYH� WR�EH�RYHUFRPH� LQ�ERWK� VH[HV��
,QWHUHVWLQJO\�FKLOGUHQ�RI�PRWKHUV�ZLWK�SURIHVVLRQDO
�RFFXSDWLRQV�ZHUH�OHVV�VWHUHRW\SHG�WKDQ�WKH�RWKHUV�

��



%RWK� WKLV� UHSRUW� DQG� �$Q� (TXDO� 6WDUW�� SXW� IRUZDUG� UHFRPPHQGDWLRQV� IRU� DFWLRQ� ERWK� LQ� QXUVHU\� DQG� SULPDU\� VFKRROV� WR�
FRPEDW�WKHVH�SUHMXGLFHV��EXW�FOHDUO\�RQFH�DJDLQ�LW�LV�D�ORQJ�WHUP�EDWWOH�

7KHVH�GD\V¶�FRPSXWHUV�DUH�IDU�PRUH�DYDLODEOH�LQ�ERWK�3ULPDU\�DQG�6HFRQGDU\�VFKRROV�LQ�WKH�8.��,W�LV�YLWDOO\�LPSRUWDQW�WKDW�JLUOV�
DV�ZHOO�DV�ER\V�KDYH�KDQGV�RQ�H[SHULHQFH��WKDW�WKH�VRIWZDUH�LV�QRW�DOO�6WDU�:DUV�DQG�WKH�OLNH��EXW�LV�DQJOHG�WRZDUGV�RWKHU�LQWHUHVWV�VR�WKDW�JLUOV�
IHHO�LW�LV�UHOHYDQW�WR�WKHLU�OLYHV�WRR��2WKHUZLVH�WKH\�ODEHO�LW�DV�MXVW�%RULQJ��VZLWFK�RII��DQG�WDNH�QR�IXUWKHU�LQWHUHVW��D�GLVDVWHU�ERWK�IRU�WKHP�DQG�
IRU�DOO�RXU�FRXQWULHV�

9DULRXV�UHSRUWV�RYHU�WKH�\HDUV�KDYH�VKRZQ�WKDW�PDQ\�PRUH�ER\V�WKDQ�JLUOV�KDYH�KDQGV�RQ�H[SHULHQFH�RI�FRPSXWHUV�DW�KRPH��
7KH\�VWLOO�WHQG�WR�EH�ER\V
�WR\V�DQG�WKH�ER\V�FDQ�PRQRSROLVH�WKHP�LI�WKH�WHDFKHU�GRHV�QRW�FRQWURO�WKH�VLWXDWLRQ��*LUOV�RQO\�FRPSXWHU�FOXEV�LQ�
WKH�OXQFK�KRXU�FDQ�KHOS��LQ�ZKLFK�WKH�JLUOV�IDPLOLDULVH�WKHPVHOYHV�ZLWK�WKH�PDFKLQHV��DQG�FDQ�JR�EDFN�WR�PL[HG�JURXSV�ZKHQ�WKH\�DUH�PRUH�
FRQILGHQW�LQ�WKHLU�XVH�

7KH�(QJLQHHULQJ�&RXQFLO�KDV�SXEOLVKHG���3UREOHP�VROYLQJ�LQ�WKH�3ULPDU\�6FKRRO���ZKLFK�LV�VFLHQFH�EDVHG��$V�LQ�
DOO�RWKHU�(QJLQHHULQJ�&RXQFLO�SXEOLFDWLRQV�LW�DVVXPHV�WKDW�WHDFKHUV�DQG�VFKRROV�ZLOO�HQFRXUDJH�JLUOV�DQG�ER\V�HTXDOO\�LQ�WKHLU�
LQWHUHVWV�LQ�WHFKQRORJLFDO�DQG�VFLHQWLILF�VXEMHFWV�DQG�ZLOO�PDNH�VXUH�WKDW�WKHSUREOHP�VROYLQJ�LV�RULHQWDWHG�WRZDUGV�VXEMHFWV�LQ�
ZKLFK�JLUOV�DUH�LQWHUHVWHG��7KHUH�DUH�HQFRXUDJLQJ�VLJQV�WKDW�WKLV�LV�KDSSHQLQJ�

7RR�RIWHQ��ZKHQ�JLUOV�ZDQW�WR�EH�HQJLQHHUV��LW�FDQ�EH�WKH�WHDFKHUV�WKDW�SXW�WKHP�RII��*LUOV�RIWHQ�VD\�WKH\�ZDQW�WR�ZRUN�ZLWK�
SHRSOH��DQG�XQHQOLJKWHQHG�FDUHHUV�VWDII�VWHHU�WKHP�WR�WHDFKLQJ�RU�QXUVLQJ��7KRVH�DUH�H[FHOOHQW�FDUHHUV�LI�WKH�JLUOV�KDYH�D�YRFDWLRQ�LQ�WKDW�
GLUHFWLRQ�� ERXW� WRR�RIWHQ� WKH\� VOLGH� LQWR� WKHP�EHFDXVH�QR�RQH�KDV� H[SODLQHG� WR� WKHP� WKDW� HQJLQHHUV�ZRUN�ZLWK SHRSOH� WRR��7KH�GHVLJQ�
SURGXFWLRQ� DQG� PDUNHWLQJ� WHDP� LQFOXGHV� HQJLQHHUV�� DFFRXQWDQWV�� JUDSKLF� GHVLJQHUV�� DQG� SURGXFWLRQ�� DGYHUWLVLQJ� DQG� PDUNHWLQJ� VWDII��
(QJLQHHUV�PXVW�H[SODLQ�WKHLU�LGHDV�FOHDUO\�WR�DOO�WKRVH�SHRSOH��WR�PHQ�DQG
�ZRPHQ�RQ�WKH�VKRS�IORRU��WR�WKH�%RDUG�RI�'LUHFWRUV�DQG�ODVW��EXW�
SHUKDSV�PRVW�LPSRUWDQW�RI�DOO��WR�WKH�FXVWRPHUV��:LWKRXW�VDWLVILHG�FXVWRPHUV�ILUPV�JR�WR�WKH�ZDOO��$Q�LQWHOOLJHQW��WHFKQRORJLFDOO\�TXDOLILHG�
ZRPDQ�FDQ�EHYHU\�JRRG�DW�H[HUFLVLQJ�KHU�FKDUP�DQG�WKRXJKWIXO�QDWXUH�WR�H[SODLQ�WKH�SURGXFW��OLVWHQ�WR�WKH�FXVWRPHU�SRLQW�RI�YLHZ�DQG�VHH�
WKDW� WKH� FXVWRPHU� JHWV� ZKDW� KH� RU� VKH� ZDQWV�� 7KRVH� IDFHWV� RI� WKH� SURIHVVLRQ� DUH� VHOGRP� HPSKDVL]HG� DW� VFKRRO� DQG�� WKDW� LV� ZKHUH�
�1HLJKERUKRRG� (QJLQHHUV��� HVSHFLDOO\�ZRPHQ�� FDQ� SHUVXDGH� JLUOV� RI� D PXFK�PRUH� DWWUDFWLYH� DQG� UHDOLVWLF� SLFWXUH� RI� WKH� SURIHVVLRQ� RI�
HQJLQHHULQJ�

,W�LV�YHU\�GLIILFXOW�IRU�D�\RXQJVWHU�VWLOO�DW�VFKRRO�WR�LPDJLQH�ZKDW�D�MRE�LV�OLNH��)LOPV�DUH�D�KHOS��$�ILOP�ZDV�PDGH�LQ�&DQDGD�
DERXW�ZRPHQ�HQJLQHHUV��VKRZLQJ�RQH�ZKR�KDG�GHYHORSHG�D�QHZ�W\SH�RI�DUWLILFLDO�OHJ��7KH�WRS�FRQVLVWHG�RI�D�ZDWHU�EDJ��6KH�ILWWHG�LW�WR�D�
PDQ�ZKR�KDG��RQO\�UHFHQWO\��KDG�KLV�OHJ�DPSXWDWHG��6KH�WKHQ�SXPSHG�LW�XS�JHQWO\�VR�KH�FRXOG�ZDON�FRPIRUWDEO\��PXFK�WR�KLV�JUDWLWXGH��,Q�
WKH�VDPH�ILOP�D�ZRPDQ�HQJLQHHU�ZDV�H[SODLQLQJ�WR�D�QXUVH�KRZ�WR�RSHUDWH�D�YHU\�VRSKLVWLFDWHG�LQFXEDWRU�IRU�VDYLQJ�EDELHV
�OLYHV��2QH�KDV�
RQO\�WR�ORRN�DURXQG�WKH�KRPH�WR�VHH�WKH�FRQWULEXWLRQ�HQJLQHHUV�KDYH�PDGH��:LWKRXW�WKHP�ZH�ZRXOG�QRW�KDYH�GHHS�IUHH]HV��UHIULJHUDWRUV��
YDFXXP�FOHDQHUV��ZDVKLQJ�PDFKLQHV��FHQWUDO�KHDWLQJ��DQG�DOO�WKH�DSSOLFDWLRQV�RI�HOHFWULFLW\�WR�WDNH�WKH�GUXGJHU\�RXW�RI�OLIH�DQG�WR�LPSURYH�
RXU�FRPIRUW��9HU\�RIWHQ�ZRPHQ�KDYH�D�SDUWLFXODU�FRQWULEXWLRQ�WR�PDNH�WR�WKH�GHVLJQ�RI�WKHVH�GRPHVWLF�DSSOLDQFHV�EHFDXVH�RI�7KHLU�SUDFWLFDO�
H[SHULHQFH�

:RPHQ�DUH�QRZ�ZRUNLQJ�VXFFHVVIXOO\�LQ�YHU\�XQH[SHFWHG�SODFHV��2YHU�WKH�\HDUV�,�KDYH�PHW�\RXQJ�ZRPHQ�VLWH�HQJLQHHUV�RQ�
PDMRU�FRQVWUXFWLRQ�SURMHFWV��D�PDQDJHU�RI�D�OLJKW�PHWDO�IRUJLQJ�IDFWRU\��WHFKQLFLDQV�RQ�KHOLFRSWHU�GHVLJQ�DQG�SURGXFWLRQ��VHQLRU�HQJLQHHUV�LQ�
HOHFWURQLFV�IDFWRULHV��DQG�RQH�XQGHU����ZKR�KDG�MXVW�UHWXUQHG�IURP�OD\LQJ�VHZHUV�LQ�.XZDLW��7KHUH�DUH�PDQ\�PRUH�

7KH\�GHPRQVWUDWH�E\�WKHLU�UHOD[HG�DQG�SOHDVDQW�DWWLWXGH�DQG�WKHLU�WHFKQRORJLFDO�FRPSHWHQFH�DQG�HIILFLHQF\�WKDW�WKH\�NQRZ�
ZKDW� WKH\� DUH� WDONLQJ� DERXW�&OHDUO\� WKHLU� HPSOR\HUV� DUH� SOHDVHG� WR� VHQG� WKHP�DV� WKHLU� DPEDVVDGRUV��7KH\� DUH� DOVR� D� JUHDW� DVVHW� LQ� WKH�
VFKRRO�WR�GHVFULEH�WKHLU�MREV�DQG�FDUHHU�SURVSHFWV�DQG�ZK\�WKH\�HQMR\�WKHLU�SURIHVVLRQ�RI�HQJLQHHULQJ�DQG�ILQG�LW�FKDOOHQJLQJ�DQG�H[FLWLQJ

7KH�%ULWLVK�:RPHQ
V�(QJLQHHULQJ�6RFLHW\�LV�GRLQJ�DQ�H[FHOOHQW�MRE�FROODWLQJ�OLVWV�RI�WKHVH�\RXQJ�ZRPHQ�ZKR�DUH�SUHSDUHG�
WR� WDON�DERXW� WKHLU� MRE� WR�JLUOV�LQ�VFKRROV��%HLQJ�QHDU�WR�WKHLU�RZQ�DJH�WKH�JLUOV�FDQ�UHODWH�WR�WKHP�DQG�UHDOO\�XQGHUVWDQG�ZKDW�PDNHV�WKH�
P\WK�WKDW�WR�EH�DQ�HQJLQHHU�PHDQV�WR�EH�XQIHPLQLQH��ZKLFK�LV�D�YHU\�UHDO�IHDU�LQ�WKH�PLQGV�RI�,PDJH�JLUOV��5HFHQWO\�WZR�DWWUDFWLYH�\RXQJ�
ZRPHQ�HQJLQHHUV�ZDONHG�LQWR�D�FODVVURRP�ZLWK�WKHLU�EULHIFDVH�DQG�KLJK�KHHOV��³%ULJKW�H\HG�DQG�EDVHG�WDLOHG�DQG�VDLG�WR�WKH�JLUOV�´DQG�ZKR�
GR�\RX�WKLQN�ZH�DUH"´�³QR´��VDLG�WKHVH�WZR�\RXQJ�ZRPHQ�³HQJLQHHU�´�IURP�WKHQ�RQ�WKH�GRRU�ZDV�RSHQ�WKH�JLUOV�ZHUH�PXFK�PRUH�LQWHUHVWHG�
�FDUHHU�VWDII�QHHG�WR�GLVSOD\�D�YHU\�SRVLWLYH

��



$WWLWXGH�LI�WKH\�DUH�WR�VXFFHHG�LQ�HQFRXUDJLQJ�JLUOV�LQWR�QRQ�WUDGLWLRQDO�FDUHHUV�

,I� ORFDO� LQGXVWU\� FDQ� VHQG� \RXQJ�ZRPHQ� LQYROYHG� LQ� LQWHUHVWLQJ� MREV� WR� WDON� WR� WKH� JLUOV� WKDW� LV� YHU\�ZRUWKZKLOH��<RXQJ�
ZRPHQ�QHDUHU�WR�WKH�JLUOV�LQ�DJH�FDQ�DOO�DERXW�WKH�UHDOLW\�RI�WKHLU�MREV�DQG�HQFRXUDJH�JLUOV�WR�UHDOL]H�WKDW�WKH\�WRR�FRXOG�EH�NQRZOHGJHDEOH�
DQG�WDNH�RQ�UHVSRQVLELOLWLHV�LQ�WKHLU�ZRUN�ZLWKRXW�ORVLQJ�IHPLQLQLW\��7KDW�ZLOO�HQFRXUDJH�WKHP�WR�VHH�WKDW�WKHLU�VFKRRO�ZRUN�LQ�VFLHQFH�DQG�
WHFKQRORJ\�FDQ�EH�RI�LPPHQVH�YDOXH�LQ�WKH�GHYHORSPHQW�RI�OLIHORQJ�UHZDUGLQJ�FDUHHU�WKH\�XVHG�WR�VD\�WKDW�GLDPRQGV�DUH�D�JLUO
V�EHVW�IULHQGV��
1RZDGD\V�VFDUFH�VNLOOV�DUH�D�JLUO
V�EHVW�IULHQG��<RX�FDQ�RQO\�VHOO�GLDPRQGV�RQFH��<RX�FDQ�VFDUFH�VNLOOV�HYHU\�PRQWK��HYHU\�\HDU�IRU�WKH�UHVW�
RI�\RXU�OLYHV�

7KHUH�DUH�QRZ�VL[�:,6(�EXVHV�RQ�WKH�URDG��7KH�ILUVW�RQH�ZDV�ODXQFKHG�E\�WKH�3ULPH�0LQLVWHU��7KHUH�LV�D�EXV�
QRZ�ILQDQFHG�HQWLUHO\�E\�%ULWLVK�*DV��DQRWKHU�RQH�E\�%ULWLVK�5DLO��7KH\�WUDYHO�LQ�WKH�ILUP
V�KRXVH�FROXUHV�VR�WKH\�FDQ�DGYHUWLVH�
WKHLU�JHQHURVLW\��IRU�ZKLFK�WKH�:,6(�FRPPLWWHH�LV�YHU\�JUDWHIXO��7KH\�DUH�QDWXUDOO\�RYHUERRNHG�EHFDXVH�WKH\�JLYH�JLUOV�D�QHZ�
DQG�SUDFWLFDO�LQVLJKW�LQWR�VFLHQFH�DQG�WHFKQRORJ\�ZLWK�WKHLU�FRPSXWHUL]HG�SQHXPDWLF�DQG�HOHFWURQLF�HTXLSPHQW��7KH\�JLYH�WKH�
JLUO¶V�KDQGV�RQ H[SHULHQFH��WHFKQRORJLFDO�FDUHHUV�OLWHUDWXUH�DQG�YLGHRV�DQG�WKHUH�LV�D�JHQHUDO�DWPRVSKHUH�RI�HQFRXUDJHPHQW�IRU�
JLUOV��7KH\�DUH�D�YHU\�H[FLWLQJ�DUULYDO�LQ�DQ\�VFKRRO�SOD\JURXQG�DQG�DUH�ERXQG�WR�WDNH�WKH�LQWHUHVW�RI�JLUOV�DQG�WKHLU�WHDFKHUV��
DQG�ZH�KRSH��RI WKHLU�SDUHQWV�LQ�WKH�HYHQLQJV��DQG�GHVWUR\�XQUHDOLVWLF�LGHDV�RI�WHFKQRORJ\�EDVHG�FDUHHUV�

7KH�8.�(QJLQHHULQJ�7UDLQLQJ�$XWKRULW\�KDV�GRQH�D�ORW�RYHU�WKH�\HDUV�WR�HQFRXUDJH�JLUOV�WR�WDNH�XS�FDUHHUV�LQ�HQJLQHHULQJ��
7KHLU� ,QVLJKW� FRXUVHV� KDYH� EHHQ� YHU\� VXFFHVVIXO� JLYLQJ� JLUOV� RI� VHYHQWHHQ� IRXU� GD\V� WDVWHU� FRXUVHV� ��Q� XQLYHUVLWLHV� ZKHUH� WKH\� VHH� WKH�
HQJLQHHUV¶�GHSDUWPHQWV¶���ZRPHQ�HQJLQHHUV�DQG�YLVLW�LQGXVWU\��7KHUH�DUH�ILYH�KXQGUHG�SODFHV�IRU�VHYHQWHHQ�\HDU�ROG�JLUOV�LQ�WKHLU�ORZHU�VL[WK�
\HDU�DQG�DERXW�WZR�WKLUGV�RSW�IRU�FDUHHUV�LQ�HQJLQHHULQJ�DIWHUZDUGV�RQ�DQ�LQIRUPHG�EDVLV��7KH�FRXUVHV��$UH�HTXDOO\�YDOXDEOH�ZKHQ�JLUOV�PDNH�
XS�WKHLU�PLQGV�QRW�WR�WDNH�XS�HQJLQHHULQJ��EXW�RQ�DQ�LQIRUPHG�EDVLV�

(175$�DOVR�SURYLGH�D�YDULHW\�RI�LQFHQWLYHV�WR�HPSOR\HUV�DQG�WR�JLUOV�WR�EHFRPH�WHFKQLFLDQV��ZKLFK�LV�YHU\�YDOXDEOH�ZRUN�DV�
VR� IHZ� SHRSOH� UHDOL]H� ZKDW� UHZDUGLQJ� FDUHHUV� WHFKQLFLDQV� FDQ� KDYH�� ,Q� P\� YLHZ�� LQ� (QJODQG� ZH� GR� QRW� JLYH� HQRXJK� DWWHQWLRQ� WR� WKH�
HQFRXUDJHPHQW�RI�PLGGOH�DELOLW\�FKLOGUHQ�ZKR�FRXOG�EH�PXFK�YDOXHG�PHPEHUV�RI�WKH�ZRUNIRUFH�DW�WHFKQLFLDQ�OHYHO��$�%ULWLVK�,QVWLWXWLRQ�IRU�
(OHFWURQLF� 7HFKQLFLDQV� DQG� � WKH�:RPHQ
V� (QJLQHHULQJ� 6RFLHW\� UXQ� DQ� DQQXDO� FRPSHWLWLRQ�� �<RXQJ�:RPDQ� (QJLQHHU� RI� WKH�<HDU��� 2I�
FRXUVH�� WKH� UHDO�ZLQQHUV� LQ� WKDW� FRPSHWLWLRQ� DUH� WKH� HPSOR\HUV�ZKR� HPSOR\� WKRVH�RXWVWDQGLQJ�\RXQJ�ZRPHQ��(QFRXUDJLQJO\��%7(&�� WKH�
WHFKQLFLDQ�TXDOLILFDWLRQ�DZDUGLQJ�ERG\�LQ�WKH�8.��UHSRUWV�DQ�LQFUHDVH�RI�ZRPHQ�LQYROYHG�LQ�WKHLU�HQJLQHHULQJ�FRXUVHV�IURP����WR����RYHU�D�
GHFDGH�

$V� D� UHVXOW� RI� WKH�:,6(� FDPSDLJQ� D�ORW� RI� HPSOR\HUV� VWDUWHG� WR� SURGXFH� VSHFLDO� UHFUXLWPHQW� OLWHUDWXUH� MXVW� IRU� JLUOV��)RU�
H[DPSOH��0DUFRQL� �7KH�ZLVH� JX\V� FDPH� WR� XV�� EXW� QRW� HQRXJK�ZLVH�ZRPHQ���%ULWLVK�*DV� SXEOLVKHG� WKHLU� WHHQDJH�PDJD]LQH�*(7:,6(��
:HWODQGV�SURGXFHG�DQ�H[FHOOHQW� UHFUXLWPHQW OHDIOHW���*LUOV�XVH�\RXU�FUDIW�WHFKQLFLDQ�VNLOOV�WR�EHFRPH�DQ�HQJLQHHU���$V�D�UHVXOW��6RXWKZHVW�
7HOHYLVLRQ� SURGXFHG� D� SURJUDPPH��/RUQD�7XFNHU�ZDV� RQH� RI� WKH� WHFKQLFLDQV� WKH\� KDG� HQFRXUDJHG�� 7KH� LQWHUYLHZHU� VDLG� WR� WKH�7UDLQLQJ�
2IILFHU�� LQ� D� YHU\� SDWURQL]LQJ�ZD\�� �$QG� DUH� WKHVH� JLUOV�PXFK� XVH� WR� WKH� ILUP"��7RH�7UDLQLQJ�2IILFHU� VDLG�� �<HV�� WKH\� DUH� DQ� H[WUHPHO\�
YDOXDEOH�DVVHW��2QH�RI�WKHP��6XH�5RWK�ZHOO��ZRQ�WKH��7HFKQLFLDQ�RI�WKH�<HDU�$ZDUG��LQ�:HVWODQG¶V�WKLV�\HDU���7KHQ�WKLV�SDWURQL]LQJ�YRLFH�,�
VDLG� WR�/RUQD��DJHG�QLQHWHHQ���:KDW�GR�\RX� WKLQN�\RX�KDYH�JRW� WKDW� WKH�ER\V�KDYH�QRW�JRW"��VKH� ORRNHG�KLP�VWUDLJKW�LQ�WKH�H\H�DQG�VDLG��
�&ODVV���6R�VKH�KDG�WRR��7KH\�ZHUH�OXFN\�WR�KDYH�KHU��7KH\�GR�ILQG�WKDW�WKHVH�SLRQHHULQJ�JLUOV�DUH�YHU\�DEOH�DQG�VKH�ZRQ�WKH��7HFKQLFLDQ�RI�
WKH�<HDU�$ZDUG��WKH�IROORZLQJ�\HDU��QRW�VXUSULVLQJO\��DQG�VRPH�\HDUV�ODWHU�LV�QRZ�VHQW�E\�KHU�ILUP�RQ�D�PDQDJHPHQW�FRXUVH�LQ�)UDQFH�

7KH�+RXVH�RI�/RUGV�6HOHFW�&RPPLWWHH�RQ�6FLHQFH�DQG�7HFKQRORJ\��RI�ZKLFK�,�ZDV�D�PHPEHU�� LQ� LWV�VWXG\�RI�����
(GXFDWLRQ�DQG�7UDLQLQJ�LQ�WKH�QHZ�7HFKQRORJLHV��HPSKDVL]HG�WKH�LPSRUWDQFH�RI�VXSSRUW�IRU�D�FRQWLQXLQJ�:,6(�FDPSDLJQ� LQ�
VFKRROV�DQG�FROOHJHV�DV�DQ�LPSRUWDQW�ORQJ�WHUP�VROXWLRQ�WR�WKH�SUREOHP�RI�VNLOOV�VKRUWDJHV�

+RZHYHU��DV�WKH�UHSRUW�VD\V���7KH�VKRUW�WHUP�QHHGV�RI�LQGXVWU\�FDQ�RQO\�EH�PHW�E\�LQFUHDVLQJ�IXUWKHU�WKH�DPRXQW�
RI� UHWUDLQLQJ� DQG� FRQYHUVLRQ� FRXUVHV�� ,Q� SDUWLFXODU� WKHUH� VKRXOG� EH�PRUH� FRXUVHV� GHVLJQHG� WR�PHHW� WKH� QHHGV� RI�ZRPHQ� UH�
HQWHULQJ�HPSOR\PHQW�

7KHUH� VKRXOG� EH� D� ODUJH�VFDOH� LQFUHDVH� LQ SURYLVLRQ� RI� FRQWLQXLQJ� HGXFDWLRQ� DQG� LQ� HPSOR\HUV
� XSGDWLQJ� DQG� UHWUDLQLQJ�
SURJUDPPHV��ZKLFK� KDYH� DQ� LPSRUWDQFH� DSSURDFKLQJ� WKDW� RI� LQLWLDO� HGXFDWLRQ�� ,QGLYLGXDOV�ZLOO� KDYH� WR� UHFRJQL]H� WKH� LPSRUWDQFH�RI� VHOI�
LPSURYHPHQW�LQ�UHWUDLQLQJ��

7KHUH�DUH�PDQ\ PDWXUH�ZRPHQ�ZLWKLQ�WKH�ZRUNIRUFH�WRGD\�QRW�IXOILOOLQJ�WKHLU�FDSDELOLWLHV�DQG

��



:LOOLQJ� WR� UHWUDLQ� WR� DWWDLQ� SURPRWLRQ� DQG� UHVSRQVLELOLW\�� ZKR� GLG� QRW� KDYH� WKH� RSSRUWXQLW\� ZKHQ� WKH\� ZHUH� \RXQJ��
(QOLJKWHQHG�HPSOR\HUV�ZLOO�VHHN�WKHP�RXW��DQG�HQDEOH�ZRPHQ�WR�XVH�WKHLU�VNLOOV�DQG�WDOHQWV�WR�WKH�IXOO��HTXDOO\�ZLWK�PHQ��WR�WKHLU�RZQ�DQG�
WKHLU�HPSOR\HU
V�DGYDQWDJH�

7KH� &RQIHGHUDWLRQ� RI� %ULWLVK� ,QGXVWU\� RUJDQLVHG� D� FRQIHUHQFH� LQ� UHVSRQVH� WR� D� *RYHUQPHQW� &RPPLWWHH� 5HSRUW� RQ� WKH�
VKRUWDJH�RI�,QIRUPDWLRQ 7HFKQRORJ\�VNLOOV��$OO�GD\�WKH�PHVVDJH�ZDV��ZRUN�DZD\�LQ�WKH�VFKRROV�WR�FKDQJH�DWWLWXGHV��EXW�WKDW�LV�WKH�ORQJ�WHUP�
VROXWLRQ��7KH�VKRUW�WHUP�VROXWLRQ�LV�LQ�UHWUDLQLQJ�WKH�H[LVWLQJ�ZRUNIRUFH�

:KHQ�HPSOR\HUV�VSHQG�WKRXVDQGV�RI�SRXQGV�LQ�LQYHVWLQJ�LQ�QHZ�DQG�PRUH�SURGXFWLYH�KLJK�WHFK�PDFK�WHFK�WKH\�PXVW�DOVR�
LQYHVW�LQ�WKH�UHWUDLQLQJ�RI�WKH�ZRUNIRUFH��ZRPHQ�DV�ZHOO�DV�PHQ��VR�WKDW�WKH�RSHUDWLRQ�RI�WKH�PDFKLQHU\�ZLOO�EH�SURSHUO\�XQGHUVWRRG�DQG�LW�
ZLOO� DFKLHYH� Lª� PD[LPXP� EHQHILW�� +XPDQ� UHVRXUFH� GHYHORSPHQW� DW� DOO� OHYHOV� LV� MXVW� DV� LPSRUWDQW� DV� WHFKQRORJLFDO� GHYHORSPHQW�� DQG�
8QLYHUVLWLHV�� DQG� )XUWKHU� (GXFDWLRQ� &ROOHJHV� FDQ� EH� D� JUHDW� DVVHW� LQ� SURYLGLQJ� QHZ� RSSRUWXQLWLHV� DQG�ZHOO� GHVLJQHG� DFFHVV� FRXUVHV� IRU�
PDWXUH�VWXGHQWV�ZLVKLQJ�WR�LPSURYH�WKHLU�VNLOOV�LQ�WHFKQRORJLFDO�ILHOGV�RI�ZRUN��0DQ\�LQWHUHVWLQJ�LQLWLDWLYHV�DUH�KDSSHQLQJ�LQ�%ULWDLQ�WR�DOORZ�
ZRPHQ�WR�DWWDLQ�WKH�QHFHVVDU\�SUHOLPLQDU\�VNLOOV�WR�HQWHU�KLJKHU�OHYHO�FRXUVHV�LQ�WHFKQRORJLFDO�VXEMHFWV�FRQILGHQW�RI�VXFFHVV�

:HVW�&KHVKLUH�&ROOHJH�(QJLQHHULQJ�'HSDUWPHQW�UHFUXLWHG����ZRPHQ�DOO�RYHU����RQ�WR�D�FRXUVH�LQ�PHFKDQLFDO�HOHFWULF�DQG�
HOHFWURQLF�WHFKQRORJ\��7R�WKH�GHOLJKW�DQG�SULGH�RI�WKH�FRXUVH�WXWRUV�DOO�JDLQHG��VW�&ODVV�7HFKQLFLDQ�&HUWLILFDWHV�LQFOXGLQJ����GLVWLQFWLRQV�DQG�
����0HULW�3DVVHV�

7KH�:,6(� FDPSDLJQ� KDV� EHHQ� D� VXFFHVV� GXH� WR� DOO� WKH� VXSSRUW� WKH� (2&� DQG� WKH� (QJLQHHULQJ� &RXQFLO� KDYH�
UHFHLYHG� IURP� PDQ\� LQVWLWXWLRQV�� ,QGXVWU\� DQG� &RPPHUFH� DQG� WKH� *RYHUQPHQW� IURP� WKH� 3ULPH� 0LQLVWHU� GRZQZDUGV�� 7KH�
(QJLQHHULQJ� &RXQFLO� KDV� SURGXFHG� :,6(� ERRNOHWV�� ZKLFK� JLYH LQIRUPDWLRQ� RQ� FRXUVHV� DYDLODEOH� WR� JLUOV� LQ� VFKRROV� DQG�
FROOHJHV��:RPHQ�� ,� DP�JODG� WR� VD\��1RZ�IRUP�DERXW�����RI�DOO�XQGHUJUDGXDWHV� LQ�HQJLQHHULQJ�� LQFUHDVLQJ�IURP����RQLUVW�
\HDUV�RQO\� LQ������� DQG�ZLWKRXW� UHGXFLQJ� WKH�SHUFHQWDJH�RI�ZRPHQ�VWXGHQWV� LQ�VFLHQFH��7KDW� LV�D�PDMRU�VWHS� IRUZDUG�VLQFH�
�����ZKHQ�,�ZHQW�XS�WR�&DPEULGJH��7KHQ�WKHUH�ZHUH���RI�XV�DPRQJVW�����PHQ��DQG�ODWHU�RQ�ZH�GLVFRYHUHG�WKHUH�KDG�RQO\�EHHQ�
��HYHU�EHIRUH��:H�ZHUH�QRW�HYHQ�D�VWDWLVWLF�

,�KRSH�ZKDW�,�KDYH�VDLG�LV�KHOSIXO�WR�\RX�LQ�,�HQFRXUDJLQJ�PRUH�ZRPHQ�WR�VWXG\�WHFKQRORJLFDO�VXEMHFWV�VXFK�DV�HQJLQHHULQJ��
$IWHU�WKDW�LW�KDV�WR�EH�UHDOL]HG�DPRQJVW�HPSOR\HUV�WKDW�WKH\�ZLOO�QHHG�WR�EH�DEOH�WR�FRPELQH�VXFFHVVIXO�FDUHHUV�ZLWK�KDSS\�DQG�UHVSRQVLEOH�
IDPLO\�OLIH��DQG�WKDW�PXVW�PHDQ�SURYLGLQJPRUH�IOH[LEOH�ZRUNLQJ�DUUDQJHPHQWV�FRQYHQLHQW�WR�HPSOR\HU�DQG�HPSOR\HH�

,Q�WKH���VW�FHQWXU\��LW�LV�WR�EH�KRSHG�WKDW�IDWKHUV�ZLOO�WDNH�YHU\�PXFK�PRUH�UHVSRQVLELOLW\�LQ�WKH�,�XSEULQJLQJ�RI�FKLOGUHQ��WRJHWKHU�ZLWK�
PRWKHUV��,�DQG�SDUHQWDO�OHDYH�ZLOO�EHFRPH PRUH�FRPPRQSODFH��LQVWHDG�RI�WKH�YDVW�PDMRULW\�RI�WKH�UHVSRQVLELOLW\�UHPDLQLQJ�ZLWK�PRWKHUV�DV�LW�
GRHV�,�WRGD\��VR�WKDW�WKH\�IHHO�JXLOW\�OHDYLQJ�WKHLU�FKLOGUHQ�ZKLOH�DW�ZRUN�DQG�JXLOW\�DW�KRPH�QRW�XWLOL]LQJ�WKHLU�WHFKQRORJLFDO�VNLOOV��7KRVH�
IXQGDPHQWDO�FKDQJHV�LQ�6RFLHW\
V�DWWLWXGHV�DJDLQ�QHHG�VHYHUDO�GHFDGHV�EHIRUH�EHLQJ�DFFHSWHG�LQ�GHSWK�WKURXJKRXW�WKH�&RPPXQLW\�

0RVW�ZRPHQ�� DOWKRXJK� QRW� DOO�� ZDQW� WR� FRPELQH� KDSS\� DQG� UHVSRQVLEOH� IDPLO\� OLIH�ZLWK� D� VXFFHVVIXO� FDUHHU�� 3URIHVVLRQDO�
ZRPHQ�IRUHVHHLQJ�SURJUHVV�LQ�UHVSRQVLEOH�FDUHHUV�PRVWO\�SXW�RII�KDYLQJ�WKHLU�IDPLOLHV XQWLO�WKHUH�WKLUWLHV��7KLV�LV�MXVW�WKH�WLPH�,�ZKHQ�\RXQJ�
PHQ�DUH� VWXG\LQJ� IRU�0%$
V�DQG� ILQGLQJ�ZD\V� WR�JUDVS�QHZ�UHVSRQVLELOLW\�DQG� � �([SHULHQFH�VR�DV� WR�IRUZDUG� WKHLU�FDUHHUV��:KHQ�FKLOGUHQ�
DUULYH��LW�LV�LPSRUWDQW�WKDW�ERWK�SDUHQWV�DUH�LQYROYHG�LQ�WKHLU�XSEULQJLQJ��7KH�SUHVHQW�PHQWDOLW\�RI���GD\V�D�ZHHN�����KRXUV�D�GD\�GXW\�LI�\RX�
ZDQW�SURPRWLRQ��LV�EDG�IRU�LQGXVWU\�DQG�FRPPHUFH�DQG�EDG�IRU�WKH�LQYROYHPHQW�RI�ERWK�SDUHQWV�DQG�QHHGV�WR�FKDQJH�IXQGDPHQWDOO\�LQ�WKH���VW�
FHQWXU\��7KH�XSEULQJLQJ�RI�FKLOGUHQ�LV�YLWDO�WR�RXU�IXWXUH�6RFLHW\�DQG�UHVSRQVLEOH�SDUHQWKRRG�LV�WKH�NH\�WR�LWV�VXFFHVV

(DFK�IDPLO\�QHHGV�WR�ZRUN�RXW�KRZ�WKDW�LV�WR�EH�WKRXJKW�RXW�LQ�SUDFWLFH��EXW�HPSOR\HUV�FDQQRW�RSW�RXW�RI�WKRVH�GHFLVLRQV��DQG�
PXVW� WDNH� UHVSRQVLELOLW\� IRU� WKH� SURYLVLRQ� RI� D� YDULHW\� RI� IOH[LEOH� ZRUNLQJ� DUUDQJHPHQWV�� VR� DV� WR� DFKLHYH�PXWXDO� FRQYHQLHQFH� EHWZHHQ�
HPSOR\HU�DQG�HPSOR\HH��ZKHWKHU�PDOH�RU�IHPDOH��VR�WKDW�DOO�SDUWLHV�FRQWLQXH�WR�EHQHILW�IURP�KDUG�ZRQ�DQG�H[SHQVLYH��WHFKQLFDO�VNLOOV�DQG�LQ�
KRXVH�H[SHUWLVH��7KRVH�WHFKQLFDO�VNLOOV��HGXFDWLRQ�DQG�H[SHUWLVH�ZLOO�KDYH�EHHQ�DFTXLUHG�DW�FRQVLGHUDEOH�SXEOLF�DQG�SULYDWH�FRVW�DQG�PXVW�QRW�
EH� ZDVWHG�� ,I� IOH[LEOH� DUUDQJHPHQWV� DUH� QRW� DYDLODEOH� DQG� FOHDU� WR� HPSOR\HHV�� WKH� XQVSRNHQ� PHVVDJH� FDQ� OHDG� WR� DPELWLRXV� DQG� KLJKO\�
LQWHOOLJHQW�ZRPHQ�GHFLGLQJ�QRW�WR�KDYH�IDPLOLHV��7KDW�PD\�EH�YHU\�VDG�IRU�WKHP�SHUVRQDOO\��EXW�DOVR�JHQHWLFDOO\�GLVDVWURXV�IRU�RXU�QDWLRQV�

2SSRUWXQLW\������ZDV�ODXQFKHG�LQ������ZLWK�WKH�DLP�RI�SUHVVLQJ�IRU�PRUH�IDPLO\�IULHQGO\�SROLFLHV�IRU�WKH�QH[W�FHQWXU\��,W�LV�
D�YROXQWDU\�RUJDQL]DWLRQ�ZKLFK�/DG\�+RZH�FKDLUV�DQG�KDV�SURYHG�YHU\�VXFFHVVIXO�LQ�WKDW�QRZ�DERXW�����PDMRU�ILUPV�EHORQJ�FRYHULQJ�RYHU�
����RI�WKH�8.�ZRUNIRUFH�

��



7KH�3ULPH�0LQLVWHU�VSRNH�DW�WKH�ODXQFK�DQG�VDLG�DPRQJVW�RWKHU�WKLQJV�

��,�ZDQW�WR�VHH�DOO�ZRPHQ�KDYLQJ�WKH�VDPH�RSSRUWXQLWLHV�DV�PHQ��:H�ZDQW�PRUH�ZRPHQ�LQ�WRS�SRVWV��5HODWLYHO\�
IHZ�PHQ�WKLQN�WKDW�FRPELQLQJ�FDUHHU��PDUULDJH�DQG�FKLOGUHQ�ZLOO�LQYROYH�FKRLFHV�RU�SRVH�GLOHPPDV��%XW�IRU�ZRPHQ�WKHVH�WKUHH�
VLPSOH�KXPDQ�DPELWLRQV�DUH�VWL,,EDUG�WR�FRPELQH�

7KLV�LV�WKH�SUREOHP�ZH�PXVW�WDFNOH�WRGD\��DQG�ZKLFK�2SSRUWXQLW\������DGGUHVVHV��,W�LV�DERYH�DOO�DERXW�FKDQJLQJ�DWWLWXGHV��
7KH� WLPH�KDV� FRPH� WR� DVN�ZK\�ZRPHQ� VKRXOG�QHHG� WR�EH�SUHSDUHG� WR� FRQIRUP� WR� WUDGLWLRQDO�ZRUNLQJ�SDWWHUQV��:K\�FDQ
W�ZRUN�EH�
RUJDQLVHG�RQ�D�SDUW�WLPH�EDVLV��ZLWK�RU�ZLWKRXW�MRE�VKDULQJ"�:K\�FDQ
W�FDUHHU�EUHDNV�EH�UHFRJQL]HG�DV�VRPHWKLQJ�SRVLWLYH�IURP�ZKLFK�
SHRSOH�PLJKW�DFWXDOO\�JDLQ�LQ�WHUPV�RI�HIIHFWLYHQHVV�DQG�IUHVK�WKLQNLQJ"

:H�LQFUHDVLQJO\�QHHG�WR�FRPH�WR�WHUPV�ZLWK�WKHVH�IDFWV��,�DP�GHOLJKWHG�WKDW�WKH�HPSOR\HUV�SDUWLFLSDWLQJ�LQ�2SSRUWXQLW\������
KDYH�GRQH�VR��,�KRSH�PDQ\�PRUH�HPSOR\HUV�ZLOO�IROORZ�VXLW��,W�LV�LQ�WKHLU�LQWHUHVWV�WR�GR�VR���

,Q�%ULWDLQ��DV�WKH�3ULPH�0LQLVWHU�KLJKOLJKWHG��PDMRU�HPSOR\HUV�KDYH�EHHQ�LQFUHDVLQJO\�IRFXVLQJ�RQ�SURYLGLQJ�PRUH�IOH[LEOH�
ZRUNLQJ� DUUDQJHPHQWV� VR� WKDW� ZRPHQ� FDQ� FRPELQH� VXFFHVVIXO� OLIHORQJ� FDUHHUV�ZLWK� KDSS\�� DQG� UHVSRQVLEOH� IDPLO\� OLIH�� 7KLV� LV� RI�
FRXUVH�HVSHFLDOO\� LPSRUWDQW� IRU� WHFKQRORJLFDOO\�TXDOLILHG�SURIHVVLRQDO�ZRPHQ�ZKHUH�� LI� WKH\�KDYH�D�SHULRG�RXW�RI�HPSOR\PHQW�� WKH\�
PD\�ORVH�WRXFK�ZLWK�SURJUHVV�LQ�WKHLU�ILHOG�RI�ZRUN��DQG�XSGDWLQJ�WKHLU�VNLOOV�DQG�H[SHUWLVH��DQG�QHYHU�UHWXUQ��7KLV�LV�D�PDMRU�ORVV�RI�
SXEOLF�DQG�SULYDWH�LQYHVWPHQW�WKDW�QR�FRXQWU\�FDQ�DIIRUG�

7KH�PRVW�LPSRUWDQW�WKLQJ�ZKHQ�D�ZRPDQ�DVNV�IRU�PDWHUQLW\�OHDYH�LV�IRU�KHU�OLQH�PDQDJHU�WR�VLW�GRZQ�ZLWK�KHU�DQG�GLVFXVV�
KHU�OLIHORQJ�FDUHHU�DVSLUDWLRQV��DQG�WKHQ�WR�VHWWOH�HLWKHU�DW�WKDW�WLPH�RU�ODWHU�LQ�KHU�PDWHUQLW\�OHDYH�ZKDW�DUUDQJHPHQWV�ZLOO�PXWXDOO\�VXLW�
WKH� HPSOR\HU�DQG�HPSOR\HH� LQ� IXWXUH��ZLWK� WKH�DLP�RI�QRW� ORVLQJ� LPSRUWDQW� LQYHVWPHQW� LQ� VNLOOV�DQG� LQ�KRXVH�H[SHUWLVH��7KH�NH\� WR�
VXFFHVV�LV�XQGHUVWDQGLQJ�DQG�IOH[LELOLW\�EHWZHHQ�WKH�ZRPDQ�DQG�KHU�OLQH�PDQDJHU�DQG�KHU�ILUP��,W�P��O<�EH�WKDW�I,H[LWLPH��SDUW�WLPH�
ZRUN��MRE�VKDUL'J��2II�VLWH�ZRUNLQJ��FKLOGFDUH�YRXFKHUV��SDUHQWDO�OHDYH��\HDUO\�FRQWUDFWV��SURYLVLRQ�RI�,�FKLOGFDUH��HLWKHU�WRJHWKHU�RU�
VHSDUDWHO\�ZL,,�VROYH��� WKH�SUREOHP�WR�WKHLU�PXWXDO�VDWLVIDFWLRQ�

,�7KH�(QJLQHHULQJ�&RXQFLO�HDUO\�RQ�LQ�WKH�:,6(�FDPSDLJQ�VHW�XS�D�FDUHHU�EUHDN�ZRUNLQJ�SDUW\�DQG�SURGXFHG�D�UHSRUW�DQG�
YLGHR�IRU�WKH�%RDUGV�RI�&RPSDQLHV�H[SODLQLQJ�KRZ�WKHVH�VRUW�RI�SROLFLHV�FRXOG�EH�SUDFWLFDOO\�SXW�LQWR�DFWLRQ��$V�D�UHVXOW��PDQ\�ODUJH�
HQJLQHHULQJ�FRPSDQLHV�QRZ�KDYH�D�ZLGH�YDULHW\�RI�IOH[LEOH�VFKHPHV�LQ�DFWLRQ��VR�JLUOV�ZKR�EHFRPH�HQJLQHHUV�QRZ�ZLOO�EHQHILW�IURP�
WKHP��

%\�WKH� WLPH�RI� WKH�0LOOHQQLXP�WKH�6H[�'LVFULPLQDWLRQ�$FW� LQ� WKH�8.�ZL,,�EH����\HDUV�ROG��DQG�RI�FRXUVH�WKHUH�KDYH�
EHHQ�PDQ\�GHYHORSPHQWV�LQ�OHJLVODWLRQ�VLQFH�WKHQ�WR�PDNH�ZRUNLQJ�FRQGLWLRQV�PRUH�HTXDO�EHWZHHQ�PHQ�DQG�ZRPHQ��DQG�WKHUH�
ZLOO�EH�PRUH�E\�WKH�\HDU�������7KDW�SURJUHVV�QHHGV�WR�FRQWLQXH��VR�WKDW�HTXDO�RSSRUWXQLWLHV�DUH�WKRURXJKO\�DFFHSWHG�WKURXJKRXW�
6RFLHW\��ZKHWKHU�LW�EH�LQ�VFKRROV��FROOHJHV�RU�XQLYHUVLWLHV��LQ�LQGXVWU\�DQG�FRPPHUFH��LQ�*RYHUQPHQW��DQG�LQ�IDPLOLHV�WKURXJKRXW�
WKH�ZRUOG��,�$W�SUHVHQW�WKHUH�LV�VWLOO�D�ORQJ�ZD\�WR�JR��VR�WKDW�HIIRUWV�PXVW�FRQWLQXH�ZHOO�LQWR�WKH���VW�FHQWXU\�EXLOGLQJ�VXFFHVVIXO�
H[SHULHQFH��FRQWLQXLQJ�WR�PDNH SURJUHVV�ERWK�UHFUXLWLQJ�DQG�UHWDLQLQJ�PDQ\�I�PRUH�ZRPHQ�LQ�FDUHHUV�LQ�VFLHQFH�DQG�HQJLQHHULQJ��

5()(5(1&(6

5HDOL]LQJ�RXU�3RWHQWLDO��+062 �������

7KH�5LVLQJ�7LGH��+062 �������

$Q�(TXDO�6WDUW��7KH�(TXDO�2SSRUWXQLWLHV�&RPPLVVLRQ �������

*HQGHU�LQ�3ULPDU\�6FKRROV� $ODQ�6PLWKHUV�	�3DXOLQH�=LHQWHN��7KH�(QJLQHHULQJ�&RXQFLO�������

3UREOHP�6ROYLQJ�LQ�WKH�3ULPDU\�6FKRRO��7KH�(QJLQHHULQJ�&RXQFLO �������

7,OH�+RXVH�RI�/RUGV�6HOHFW�&RPPLWWHH�5HSRUW��(GXFDWLRQ�	�7UDLQLQJ�	�WKH�1HZ�7HFKQRORJLHV� �

:,6(�%RRNOHWV��7KH�(QJLQHHULQJ�&RXQFLO�&DUHHU�%UHDN�:RUNLQJ�3DP`�5HSRUW�	�9LGHR��7KH�(QJLQHHULQJ�&RXQFLO
�������

��

��
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0LUL�.XERY\

+DUYDUG�8QLYHUVLW\

$EVWUDFW�� 7KH� LQFUHDVLQJ� LPSDFW� RI� ZRPHQ� LQ� WKH� VFLHQFHV� DQG� WHFKQRORJ\� VKRXOG� EH� FRPSDUHG� WR� WKHLU� LQFUHDVHG�
SDUWLFLSDWLRQ� LQ� DOO� DVSHFWV� RI� FXOWXUH� DQG� OLWHUDWXUH��0RUHRYHU�� WKHUH� LV� D�PXWXDO�� WZR�ZD\� LQIOXHQFH� EHWZHHQ� VFLHQFH��
SKLORVRSK\��OLWHUDWXUH��DQG�WKH�DUWV��:RPHQ�DUWLVWV��ZULWHUV�DQG�SRHWV�DOORFDWH�LQ�WKHLU�OLWHUDU\�ZRUNV�D�PRUH�FHQWUDO�SODFH�
WR�VFLHQWLILF�DQG� WHFKQRORJLFDO�VXEMHFWV��ZD\V�RI�WKLQNLQJ��FRQFHSWV��DQG�WHUPLQRORJ\��7KHVH�VXEMHFWV�ZHUH�UHJDUGHG�IRU�
DORQJ� WLPH� DV� WKH� FORVHG�SURYLQFH�RI�PDOH�ZULWHUV��$PRQJ�RWKHU ZD\V� LQ�ZKLFK� WKH�FDQRQ�KDV�EHHQ�RSHQHG�� WKHUH� LV� D�
VXEYHUVLYH� QDUUDWLYH� RI�ZRPHQ�ZULWLQJ� DERXW� WKH� �=HLWJHLVW��� DQG� DERXW� GHYHORSPHQWV� LQ� VFLHQFH� DQG� WHFKQRORJ\�� DQG�
WKHLU� FXOWXUDO� LPSOLFDWLRQV�FRQFHUWLQJ� WKH�SRVW�PRGHUQ��YLUWXDO� UHDOLW\�HUD��7KH� IHPLQLVW� UHYROXWLRQ� LQ� ,VUDHOL�SRHWU\�DQG�
SURVH�LQ�WKH�ODVW� WZR�RU�WKUHH�GHFDGHV�ZDV�H[SUHVVHG��DPRQJ�RWKHU�WKLQJV��LQ�WKH�DSSHDUDQFH�RI�ZRPHQ�SRHWV�ZKR�YLHZ�
WKH� ZRUOG� LQ� D� ZD\� GHHSO\� LQIOXHQFHG� E\� FRQWHPSRUDU\� FRQFHSWV� GHULYHG� IURP� VFLHQFH� DQG� WHFKQRORJ\�� 7KLV� VXEMHFW�
XVXDOO\� IROORZV� HDUOLHU� SURFHVVHV�� LQ� ZKLFK� VXEMHFWV� SUHYLRXVO\� IRUELGGHQ� IRU� ZRPHQ� ZHUH� LQWHJUDWHG� LQWR� IHPLQLVW�
OLWHUDWXUH��OLNH�SROLWLFV�DQG�UDFH��7KH�SUHVHQW�SURFHVV�RI�WUDQVIRUPLQJ�WKH�PDUJLQDO�LQWR�D�FHQWUDO�DVSHFW�RI�FRQWHPSRUDU\�
FXOWXUH�� ZKLFK� LV� GRPLQDWHG� E\� VFLHQWLILF� DQG� KL WHFK� SURJUHVV�� UHVXOWLQJ� LQ� QHZ�PHDQV� RI� FRPPXQLFDWLRQ�� DQG� /LIH
�
ZRUOG� RI�PHGLD��,Q� ,VUDHOL� SRHWU\�� WKH�PDLQ� IRUFH�ZKR�ZULWH� DERXW� WKHVH�PXWXDO� LQWHUDFWLRQV�EHWZHHQ� VFLHQFH�� VRFLHW\��
SROLWLFV��SKLORVRSK\�DQG�OLWHUDWXUH LV�%HMHUDQR��,�ZRXOG�OLNH�WR�GLVFXVV�KHU�SRHPV��SHUWDLQLQJ�WR�WKHVH�WKHPHV�

,��,1752'8&7,21

0D\D� %HMHUDQR� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�� FRQWHPSRUDU\� ,VUDHOL� SRHWV�� 6KH� HQWHUHG� ,VUDHOL� SRHWU\� LQ� WKH�
����
V�� KHU� VHYHQWK� SXEOLVKHG� YROXPH��:KDOH��ZKLFK LQFOXGHV� WKH�PDMRU� SRHP�� �6H[�� &DU�� DQG� /RYH� /DWHU��� IROORZV�
2VWULFK��7KH�+HDW�DQG� WKH�&ROG��'DWD�3URFHVVLQJ��6RQJ�RI� WKH�%LUGV��9RLFH��DQG�6HOHFWHG�3RHPV��%HMHUDQR� LV� D� �7HO�
$YLY�SRHW���XQLWLQJ�WKH�,VUDHOL�YLHZ�ZLWK�WKH�EURDGHU�FRVPRSROLWDQ�DZDUHQHVV��RIRXU�WLPH��7KH�GDXJKWHU�RI�6HSKDUGLP�
-HZV�ZKR�LPPLJUDWHG�WR�,VUDHO�IURP�%XOJDULD�DQG�VHWWOHG�LQ�-HII�DQG�%DW�<DP��VKH�DGGUHVVHV�SKLORVRSKLFDO�DQG�XQLYHUVDO�
LVVXHV�RI�SROLWLFDO�LQMXVWLFH��UHSUHVHQWDWLRQ��ODQJXDJH��DQG�PHGLD�LQ�WKH�IUDPHZRUN�RI�,VUDHOL�H[LVWHQFH�WRGD\�

,QGHSHQGHQW�DQG�KLJKO\�FRPPLWWHG�ERWK�SROLWLFDOO\�DQG�DUWLVWLFDOO\��%HMHUDQR�UHIOHFWV�LQ�KHU�OLIH��DV�ZHOO�DV�LQ�KHU�
SRHWU\�� WKH�FXUUHQW� FULVHV� LQ�ZRPHQ
V�H[LVWHQFH��)HPDOH�SRHWV�� VXFK�DV�5DFKHO� DQG�/HDK�*ROGEHUJ��KDYH�DOZD\V�KHOG�D�
FHQWUDO� SRVLWLRQ� LQ�PRGHUQ�+HEUHZ�SRHWU\�� WKH\� H[SUHVVHG� LQ� O\ULFDO� SRHWU\� WKHLU� SHUVRQDO� HPRWLRQDO�ZRUOGV�� LQFOXGLQJ�
GLVDSSRLQWPHQW� LQ� ORYH�DQG� ORQHOLQHVV�� D� WUHQG� WKDW� FKDUDFWHUL]HV�HYHQ�'DKOLD�5DYLNRYLWFK�� D�PDMRU� UHYROXWLRQDU\�SRHW��
ZKRVH�HDUO\�SRHPV�FDPH�RXW�LQ WKH�ODWH�ILIWLHV��<HW��5DYLNRYLWFK
�V�IHPLQLVW�SURWHVW�SRHP��0HFKDQLFDO�'ROO���D�PLOHVWRQH�
LQ� WKH� KLVWRU\� RI� +HEUHZ� SRHWU\�� VWLOO� VKLHG� DZD\� IURP� WKH� GLUHFW� FRQIURQWDWLRQV� ZLWK� VRFLDO�� SROLWLFDO�� DQG� VFLHQWLILF�
VXEMHFWV� WKDW�DUH�HVVHQWLDO� WR�%HMHUDQR
V�SRHWU\��$PRQJ�,VUDHOL�ZRPHQ�SRHWV�RQO\�<RQDK�:DOODFH�SUHFHGHG�%HMHUDQR�LQ�
LQWURGXFLQJ�TXHVWLRQV�RI�SKLORVRSKLFDO�DQG�VRFLDO�WUXWK��PHWDSK\VLFV��ODQJXDJH��DQG�JHQGHU�WR�,VUDHOL�ZRPHQ
V�SRHWU\��WR�
WKHVH�WKHPHV�%HMHUDQR�KDV�DGGHG�WKH�FRPSRQHQWV�RI�PHGLD��VLPXODFUD��KLJK�WHFK��DQG�VFLHQWLILF�LQQRYDWLRQ�

7KLV�VWXG\�VXUYH\V�%HMHUDQR
V�SRHWU\�DV�D�ZKROH��HPSKDVL]LQJ�WKH�WUDQVLWLRQ�IURP�WKH�VHDUFK�IRU�WUXWK

��



,Q� WKH��UHDO��SK\VLFDO�ZRUOG�E\�PHDQV�RI� O\ULFDO�HSLVWHPRORJ\� WR� WKH� LQWHUQDO� WUXWK�� WKH�NQRZOHGJH�RI�H[LVWHQFH�E\�ZD\�RI�
WRUPHQWHG�LQVDWLDEOH�ORYH��,Q�DOO�KHU�SRHPV�%HMHUDQR�DOVR�H[DPLQHV�WKH�YDULRXV�GLVFRXUVHV�RI�ODQJXDJH��XVLQJ�QRW�RQO\�WKH�ODQJXDJH�RI�WKH�
DUWV��EXW�DOVR�VFLHQWLILF�GLVFRYHULHV��WR�H[SORUH�WKH�XQLYHUVH�DQG�WKH�KXPDQ�FRQGLWLRQ�

,,��)520�3+,/2623+<�72�6&,(1&(

'DWD� 3URFHVVLQJ� DQG� 6RQJ� RI� WKH� %LUGV� DUH� SRHWLF� SKLORVRSKLFDO� WUDFWDWHV�� IRFXVLQJ� RQ� FRQVFLRXVQHVV� DQG� REVHUYLQJ� WKH�
ZRUOG��KXPDQ�H[LVWHQFH��DQG�WKHPVHOYHV�,��7KH�FULWLF�$ULHO�+LUVFKIHOG��KDV�FDWHJRUL]HG�6RQJ�RI�WKH�%LUGV�DV�D��SKLORVRSKLFDO�SRHP���DQG�
IRXQG�LQ�LW�D�SDUDOOHO�WR�D��
PHGLHYDO�HQF\FORSHGLD��LQ�LWV�FRQFHUQ�WR�GHILQH�DQG�JLYH�YDOXH�WR�SKHQRPHQD�E\�VHOHFWLQJ�DQG�DQDO\]LQJ�WKHP��
7KH� ERRN� DV� D� ZKROH� GHDOV� ZLWK� VXFK� HWHUQDO� SUREOHPV� DV� WKH� UHODWLRQVKLS� EHWZHHQ� FRQVFLRXVQHVV� DQG� WKH� REVHUYHG� ZRUOG�� XOWLPDWHO\�
LQTXLULQJ�ZKHWKHU�KXPDQ�FRQVFLRXVQHVV�FDQ�HYHU�FRPSUHKHQG�WKH�ZRUOG�DQG�GLVFHUQ�UHDOLW\�DQG�WUXWK��%HMHUDQR
V�SRHWU\�LOOXPLQDWHV�WKHVH�
DQFLHQW�TXHVWLRQV��WRJHWKHU�ZLWK�WKH�TXHVWLRQ�RI�ODQJXDJH�LWVHOI��LQ�DQ�RULJLQDO�ZD\��,QKHU�ZRUN��PRGHUQ�H[LVWHQFH��WKH�UHODWLRQVKLS�EHWZHHQ�
LQGLYLGXDOV��ORYH�UHODWLRQVKLSV��HWKLFDO�YDOXHV��VFLHQWLILF�GLVFRYHULHV��DQG�WHFKQRORJ\�DOO�FRPELQH�WR�FUHDWH�WKH�LPSRUWDQFH�DQG�H[FLWHPHQW�RI�
WKLV�SRHWLF�FRVPRV�

%HMHUDQR�DVNV�LI�SKHQRPHQD�FDQ�H[LVW�DV�H[WHUQDO�REMHFWV��RXWVLGH�DQG�EH\RQG�FRQVFLRXVQHVV��RU�GRHV�WKH�ZRUOG�H[LVW�RQO\�
ZLWKLQ�WKH�KXPDQ�WKRXJKW�WKDW�FRQFHLYHV�LW"�6KRXOG�WKH�QDWXUDO�VFLHQFHV�EH�XQGHUVWRRG�DV�DQ�D�SULRUL�V\VWHP�RU�DV�D�FRQVWUXFWLRQ�FUHDWHG�
E\�WKH�KXPDQ�FRQVFLRXVQHVV��ZKLFK�DWWHPSWV�WR�VWUXFWXUH�WKH�QDWXUDO�SKHQRPHQD�LW�SHUFHLYHV"�$V�WKH�SKLORVRSKHU�.DQW�SRLQWHG�RXW��WKH�
KXPDQ�EHLQJ�ZKR��VHHNV�WR�NQRZ�WKH�ZRUOG�RI�SKHQRPHQD�KDV�ILUVW�WR�VWUXFWXUH�LW��WKH�WUDQVFHQGHQWDO�VWUXFWXUHV�LQ�ZKLFK��+XPDQ�EHLQJV�
OLYH�DUH�WKHLU�RZQ�FUHDWLRQV��

'DWD�3URFHVVLQJ�DQG�6RQJ�RI�WKH�%LUGV�DUH�VHULHV�RI�SRHPV�WKDW�GHDO��LQ�YDULRXV�ZD\V��ZLWK�FRQVFLRXVQHVV�DV�D�VHSDUDWH�HQWLW\�
WKDW� UHDFWV� WR� WKH�ZRUOG� DQG� VHHNV� D� FRQQHFWLRQ�ZLWK� ��W�� REVHUYLQJ� WKH�ZRQGHUIXO� VWUXFWXUHV� LQ� H[LVWHQFH�� WKH�SURFHVVHV�GHYHORSLQJ�� WKH�
PHWDPRUSKRVHV�RI�SKHQRPHQD��EHFRPLQJ�H[FLWHG�E\�WKH�PLUDFOH�RI�ILQGLQJ�DQ�HFKR�RI�LWVHOI�ZLWKLQ�WKHP��7KLV�ZRQGHU�EHFRPHV�HQKDQFHG�
ZKHQ�FRQVFLRXVQHVV�ILQGV�DQ�HFKR�QRW�RQO\�LQ�NQRZQ�REMHFWV�EXW�DOVR�LQ�WKH�GLVFRYHU\�RI�VWUDQJH��XQLPDJLQHG�FRPELQDWLRQV�RI�ZKLFK�LW�ZDV�
QRW�SUHYLRXVO\�DZDUH�

%HMHUDQR�LV�LQWHUHVWHG�LQ�DOO�DVSHFWV�RI�QDWXUDO�SKHQRPHQD��LQFOXGLQJ�VFLHQFH�DQG�WHFKQRORJ\��DQG�VKH�XVHV�WKHP�FUHDWLYHO\��
6KH� GLVFRYHUV� WKHLU� EHDXW\�� WKHLU� �ZRQGURXVQHVV��� DQG� GHYHORSV� IURP� WKHP� D� SRHWLF� V\VWHP� RI� �WKH� QHZ� ODZV� RI� QDWXUDO� 3KHQRPHQD���
$OWKRXJK�WKHUH�KDYH�EHHQ�RWKHU�SRHWV�ZKR�XVHG�VFLHQFH�DV�D�VXEMHFW�RI�WKHLU�SRHWLF�ZRUNV��WKH�PHDQLQJIXO�LQQRYDWLRQV�LQ�WKLV�SRHWU\�LV�WKH�
GLVFRYHU\�RI�WKH�SURIRXQG�QDWXUH�RI�D�QHZ�HSLVWHPRORJ\��DSSDUHQW�LQ�QHZVWDWHV�RI�PLQG�WKDW�WUDQVIRUP�WKH�FRQFHSWV�RI�UHDOLW\��LPDJLQDWLRQ��
DQG�DUW��7KH�GLVFRYHU\�RI�;�UD\V�DQG�RSWLFDO�ILEHUV��IRU�LQVWDO�FH��ZKLFK�FDQ�OLWHUDOO\�SHQHWUDWH�WKH�KHDUW�DQG�OXQJV��KDV�FRPSOHWHO\�DOWHUHG�
WKH�PHDQLQJ�RI� WKH�ELEOLFDO�SKUDVH��6HHV� WKH�YHLQV�DQG� WKH�KHDUW�� �-HUHPLDK����������3KUDVHV� OLNH��ODQGLQJ�RQ� WKH�PRRQ���ZKLFK�XVHG� WR�
EHORQJ�WR�WKH�UHDOP�RI�LPDJLQDWLRQ��FKDQJH�WKHLU�PHDQLQJ��WKHLU�ORJLFDO�SRVLWLRQ��DQG�WKHLU�HPRWLRQDO�LPSDFW�IURP�WKH�PRPHQW�WKH\�DFTXLUH�
D�OLWHUDO�PHDQLQJ�RU�H[WHUQDO�H[LVWHQFH�ZLWKLQ�UHDOLW\��6FLHQWLILF�LQQRYDWLRQV�EUHDN�GRZQ�HSLVWHPRORJLFDO�ODZV�DQG�GHILQH�LQ�D�QHZ�ZD\�WKH�
ERXQGDULHV� EHWZHHQ� WKH�SRVVLEOH� DQG� WKH� LPSRVVLEOH�� REMHFW� DQG� VXEMHFW�� UHDOLW\�� LPDJLQDWLRQ� DQG� DUW��%HMHUDQR�EHOLHYHV� WKDW� GHVSLWH� WKH�
GHKXPDQL]DWLRQ�LW�FUHDWHV��WHFKQRORJ\�DOVR�FDUULHV�VRPH�DGYDQWDJHV�ZKHQ�LW�FUHDWHV�D�QHZ�PRGH�RI�WKLQNLQJ��EULQJLQJ�IRUZDUG�QHZ�NLQGV�RI�
EHDXW\��DHVWKHWLFV��ODQJXDJH��DQG�V\QWD[��QHZ�JHQUHV��DQG�WKH�HVVHQWLDOV�RI�D�QHZ�NLQG�RI�SRHWU\�

,,,��&216&,2861(66��,0$*,1$7,21�$1'�6&,(17,),&�7(50,12/2*<

)RU�%HMHUDQR��FRQVFLRXVQHVV� WULHV� WR�XQLWH� LWVHOI�ZLWK� UHDOLW\
V� V\VWHPV�DQG� ODZV��3KHQRPHQD� WKDW�GLVSURYH�FRPPRQ�FRQFHSWLRQV�DQG� WKH�
UHIXWH� FRPSODFHQW� H[SHFWDWLRQV� FUHDWH� WKH� DWPRVSKHUH� RI� VXUSULVH� LQ� KHU� SRHWU\�� 7KXV�� RSWLFDO� ILEHUV� DUH� H[FLWLQJ� EHFDXVH� WKH\� EUHDN�
DFFHSWHG�UXOHV��6KH�SUHIHUV�WKH�GHVFULSWLRQ�RI�SKHQRPHQD�WKDW�DUH�LQ�WKHPVHOYHV�PLUDFXORXV��SRZHUIXO�DQG�VXUSULVLQJ��VXFK�DV�WKH�PDNLQJ�
DQG�VWUXFWXUH�RI�D�V\QWKHWLF�VDSSKLUH�RU�D�ERWDQLFDO�JXLGH�WR�XQXVXDO�SODQWV� WR�DXJPHQWHG�PHWDSKRUV�WKDW�VWUHQJWKHQ�DQG�EURDGHQ�WKH�VXEMHFW�
GHVFULEHG���\RXU�H\HV�DUH�OLNH�DQ�RFHDQ�LQ�IODPHV����7KH�VXEMHFWV�VKH�FKRRVHV�IRU�KHU�SRHPV�UHSUHVHQW�WKH�XQH[SHFWHG�DQG�WKH�SUHFLVHO\�UDUH��
LQGHSHQGHQW�RI� WKH�SRHW
V�HPRWLRQV�RU� LPDJLQDWLRQ��6KH�VHOHFWV� WKHP�IURP�DOO�DVSHFWV�RI�UHDOLW\��UDUH�FRUDOV��RSWLFDO�ILEHUV�� WKH�SURFHVV�RI�
VWXG\LQJ��WKH�QDWXUH�RI�SKRWRJUDSK\��DOO�DUH�GHVFULEHG�LQ�D�GLUHFW��IDFWXDO��DQG�FRQFUHWH�ZD\�ZLWKLQ�WKH�IUDPHZRUN�RI�WKHLU�RZQ�WHUPLQRORJ\��
DV�LI�FODVVLILHG�LQ�D�VFLHQWLILF�OH[LFRQ��7KH�LQILQLW\�RI�SRVVLELOLWLHV��WKH�H[KLODUDWLRQ�RI�WKH�LPDJLQDWLRQ��DQG�WKH�VHQVH�RI�EHLQJ�IDFHG�E\�WKH�
PLUDFXORXV��WKHVH�GHULYH�IURP�WKH�LQWULQVLF�SURSHUWLHV�RI�WKH�SKHQRPHQRQ�LWVHOI��UDWKHU�WKDQ�IURP�WKH�HODERUDWLRQV�DQG�PHWDSKRUV�RI�WKHSRHW��
7KH�LQILQLWH�MRXUQH\��7R�WKH�6WDU�RI�WKH�6RXO������LV�D�UHYHODWLRQ�RI�WKH�PDQ\�TXDOLWLHV�DQG�GLYHUVH�DVSHFWV�WKDW�EUHDN�GRZQ�DOO�EDUULHUV�RI�
GHILQLWLRQ�DQG�DOORZ�WHUPLQRORJ\�HODVWLFLW\��7KH��VWDU�RI�WKH�VRXO��LV�LQGHHG�WKH�JRDO�RI�(PRWLRQDO��LQWHOOHFWXDO��DQG�PHWDSK\VLFDO�FUDYLQJ��
DV
�WKH�LQQHUPRVW�SDUW�RI�WKH�VRXO��LW�LV�WKH�QHDUHVW�DQG

��



7KH�PRVW�LQWLPDWH�RI�DOO��DQG�DV�D�VWDU�LW�LV�FHOHVWLDO��XQUHDFKDEOH��DQG�WKH�PRVW�GLVWDQW��7KH�YR\DJH�LV�WUDQVLWLRQ��WKH�DVFHQW��WKH�FORVLQJ��7KH�
PRVW�SK\VLFDO DVSHFW�FRQWDLQV�ZLWKLQ�LWVHOI�WKH�PRVW�PHWDSK\VLFDO�

7R�WKH�6WDU�RI�WKH�6RXO

/HW�WKHUH�EH�OHW�WKHUH�EH�OHW�WKHUH�EH�+DOI�P\�ZD\�KDOI�P\�ZD\�7R�WKH�VWDU�RI�WKH�VRXO � 5LGLQJ�DQ�LQYLVLEOH�RSWLFDO�ILEHU�,�ZDV�D�EHDP�RI�OLJKW��
WKH�VKRUWHVW�YRLFH�IUHTXHQF\�$ EHDP�RI�OLJKW��D�YRLFH�IUHTXHQF\�PRYLQJ�WRZDUGV�0\�H[SORVLRQ $QG�ULJKW�DIWHU�WKDW��D�WLQ\�EDOO�,�ZDV�D�\RXQJ�8)2�
,QYXOQHUDEOH�DQG�WUDQVSDUHQW��VHHLQJ�\HW�XQVHHQ�DQG�LQ�IURQW�RI�PH��D�ZDWHU\�EOXH�JUD\�VFUHHQ��7KH�ZKROH�QLYHUVH��DQG�LQ�LW��D�SDQHO�RI�EXWWRQV

$�EXWWRQ�IRU�ZRQGURXV�HYHQWV��VLWXDWLRQV�DQG
$�EXWWRQ�IRU�ZRQGURXV�SHRSOH��UHODWLRQVKLSV�DQG�GHHGV
$QG�D�EXWWRQ�IRU�ZRQGURXV�SODFHV��KDSSHQLQJV�DQG
$�EXWWRQ�IRU�ZRQGURXV�WKLQJV��WRROV�PDWHULDOV�DQG�
$�EXWWRQ�IRU�ZRQGURXV�SODQWV��FRORUV�DQG
$�EXWWRQ�IRU�ZRQGHUIXO�DQLPDOV��OLIH�DQG

$OO�RI�WKHP�VHW�LQ�WKH�VWDU�RI�WKH�VRXO�OLNH�VSLFH�EHGV�ZLWKRXW�VSLFHV��'LVWDQW��EOLQG�IURP�(DUWK
V�YDQWDJH�SRLQW�3ODQHW�(DUWK ��DQ�DODUP�EXWWRQ��
2Q�WKH�SDQHO�RI�EXWWRQV�LQ�WKH�EOXH�VFUHHQLQJ�WKH�VWDU�RI�WKH�VRXO�IDU�DZD\� LQ�VLOHQFH�

7KH�ODQJXDJH�XVHG�LQ�WKLV�SRHP�H[SUHVVHV�LWV�QDWXUH���/HW�WKHUH�EH� OHW�WKHUH�EH�OHW�WKHUH�EH���&RVPLF�FUHDWLRQ�LV�EHLQJ�UHQHZHG�UK\WKPLFDOO\��
D�EURDGFDVW��WKH�PXVLF�RI�UK\WKPLF�HQHUJ\��7KH�VDPH�HQHUJ\�DW�WKH�VDPH�WLPH�KDV�DQ�LPSDFW�RQ�VHYHUDO� VHQVHV��:KHQ�VHDUFKLQJ�IRU�VWUXFWXUHV�VLPLODU�WR�
LWVHOI�� FRQVFLRXVQHVV� ORRNV� IRU� FRQWDFW�� VHQVH�� DQG� FRPSDWLELOLW\�� 8QGHUVWDQGLQJ� PD\� EH� LQWHOOHFWXDO�� EXW� LWV� PRWLYDWLRQ� LV� HPRWLRQDO�� SURPSWHG�
SDUWLFXODUO\�E\�IHDU�RI�GHDWK��&ODVVLILFDWLRQ��RQH�VFLHQWLILF�PHWKRGRORJ\��VHHG�WR�V\VWHP��WL����WKH�SKHQRPHQD�RI�WKH�ZRUOG��DW�WKH�VDPH� WLPH�H[SUHVVHV�
WKH�KXPDQ�QHHG�WR�FRQWURO��GHULYHG�IURP�WKH�IHHOLQJ�RI�ORVV�DQG�GLVRULHQWDWLRQ��$V�%HMHUDQR�ZULWHV���$QG�WKH�FODVVLILHU�LV�WHUULILHG�RI�GHDWK��QXPEHUV�
DUH�KLV�PLJKW\�VKLHOG�LQ�WKH� IDFH�RI�GHDWK�������7R�FODVVLI\�LV�DQ�DWWHPSW�WR�H[KDXVW��WR�VXUYH\��WR�XQGHUVWDQG��WR�TXDQWLI\��WR�GLVWDQFH�RQHVHOI�ZLWKRXW�
REMHFWLI\LQJ��ZLWKRXW�EHLQJ�FDUULHG�DZD\�

&ODVVLILFDWLRQ���� )RU�&ODUD�6�
7R�FODVVLI\��WR�FOHDQVH�\RXUVHOI
7R�FODVVLI\��WR�SXULI\�\RXUVHOI�
7R�FODVVLI\��WR�UHPDLQ
7R�QXPEHU�WKH�IOHVK��WR�IUDPH�VR�DV�QRW�WR�EH�VZHSW�$ZD\�
$�IUDPH�LQWDQJLEOH�DQG�ZHLJKWOHVV�
+RYHULQJ�LQ�WKH�PLQG�RI�WKH�FODVVLILHU��ZKR�LV�KH�� ZKR�LV�VKH��ZKDW�LV�WKLV"
'HDWK�LV�DSSURDFKLQJ��KRSSLQJ��FUXPE�VKDSHG�ELUGIRRG��D�ZLQG�LV�EORZLQJ
7KH\�ULVH�LQWR�WKH�DLU��OLJKW�GHDWK�FUXPEV��LVODQGV�RI�UXLQV�DURXQG�KLP�DQG�KH�
:KR�LV�KH��VKH�ZKR�LV�VKH�6LWWLQJ�LQ�DQ�DUPFKDLU�DQG�FODVVLI\LQJ�GHDWK��6HQHFD�DQG�'LRJHQHV�ZHUH�VPLOLQJ�SHDFHIXOO\�
&DUROXV�/LQQDHXV��0U��'HZH\�LQ�KLV�ODWHU�ZRUN
$UFKLPHGHV�VLWWLQJ�LQ�WKH�VKDGH��6RFUDWHV�VKDNHV�KLV�+DQGV��WKH�VFKOHPLHO�
$QG�WKH�ERG\�RI�0RVHV�RXU�WHDFKHU�
7KH\�DOO�DFFHSW�GHDWK�FUXPEV�OLNH�ORYHUV�
,QQRFHQW�DQG�ZHDN��VLQJLQJ�ELUGV�
$QG�WKH�FODVVLILHU�LV�WHUULILHG�RI�GHDWK��KH�FODVVLILHV�LW��
1XPEHUV�DUH�KLV�PLJKW\�VKLHOG�LQ�WKH�IDFH�RI�GHDWK��KLV�VZRUG�
1XPEHUV�DUH�DW�KLV�H[SHQVH�
+H
V�FKRNLQJ�VORZO\��SHUSHWXDOO\�VHDOHG�OHGJHU�
<RX�FDQ
W�ILQG�DQ�RSHQ�ZLQGRZ�WKDW
V�QRW�QXPEHUHG�
7KH�QXPEHU�VWXIIV�HYHU\�PRXWK�DQG�RULILFH
7KDW�OHWV�LQ�DLU��RQO\�LQ�GUHDPV�FDQ�LW�EH�VWDPSHG�
+RZ�FDQ�ZH�FODVVLI\�GHDWK"�:KDW
V�WKLV�
:KDW�LV�LW�WR�FODVVLI\�PXUGHU"�7KH�KHDUW�URRWHG�XS�
)URP�D�JLUO
V�ERG\"�7KH�/RFK�1HVV�PRQVWHU��WKH UDSH
%\�SOXUDO�ERGLHV�RI�D�VLQJXODU��WKH�VWUDQJOHU�ZLWK�D�JROGHQ ZLUH�
7KH�JROG�LV�WKH�RQH�WKLQJ��WKH�ODVW�EUHDWK�DQRWKHU�
$�QXPEHU�IRU�HDFK�FUXPE��WKH�UDWWOH�RI�WKH�VLFN�WKH�PLVHUDEOH�
7KH�VWDUYHG�QRLVH��KRZ�LV�LV�SRVVLEOH��WKH�UHPRWHVW�GHDWK�
/RYH�DQG�WKH�SDVVLRQ�RI�UHDVRQ"
+RZ�LV�LW�SRVVLEOH�WR�FODVVLI\�WKH�PRWLRQ IORZLQJ�LQWR�VWDUV��
(YHQ�WKH�UHYHQJHU
V�VWHHO�KDQGV��WKH�WHUURULVW
V�
:KR�UXQV�ZLWK�D�OHDGHU
V�GHFRUDWHG�KHDG�VXQNHQ�LQ�IUR]HQ�EHDVWV"
7R�FODVVLI\�WKH�WHUULEOH�LPSXOVH��LQ�SUHFLVH�UHODWLRQ�WR�SUHYHQWV�WKH�OHVV�WHUULEOH
+RZ�WR�LQSXW�WKHP��FODVVLI\
7KH�SDVVLQJ�PRPHQW��EHIRUH�HYHU\WKLQJ�LV�ZLSHG�RXW
,Q�WKH�ELJ�ERRP��WKH�FROOLVLRQ�RI�H[SORGLQJ�JDPPD�UD\V
$�ZRQGURXV�ODVHU�EHDP�OLNH�D�SHZWHU�ZDQG��EDVNLQJ�
$QG�JHQHUDWLQJ�SRZHU�FHOOV�IRU�WKH�ZRUOG�
+RZ�WR�FODVVLI\�LPDJLQDWLRQ��EUHDWKLQJ�QRW�RQO\�RXWVLGH�WKH�PRXWK
%XW�LQ�D�VTXDUH�HGJHG�IUR]HQ�DUN
$QG�KH�VLWV�DSDUW�IURP�DOO�WKLV�PDJPD�
$QG�KDV�WR�FRPH�XS�ZLWK�WUDQTXLO�QXPEHUV�
7KLV�SRHWU\�UHYLYHV�WKH�FRQWDFWV�DQG�WKH�SUR[LPLW\�EHWZHHQ�WKH�VHHPLQJO\�FRQWUDGLFWRU\�GULYHV�LQ�KXPDQ�QDWXUH�DQG�QDWXUH�DV�D�ZKROH��IHDU DQG

��



8QGHUVWDQGLQJ�� VFLHQFH� DQG� LPDJLQDWLRQ�� WKH� IDFWXDO� DQG� WKH� SRHWLF�� WKH� PXQGDQH� DQG� WKH� PLUDFXORXV�� ,W� LV�
LQWHOOLJHQFH��EDVHG�RQ�WKH�GHHS�FRQQHFWLRQV�DPRQJ�WKH�SOHWKRUD�RI�DSSHDUDQFHV��ZKLFK�XQLWHV�WKH�PXOWLSOLFLW\�RI�SRLQWV�RI�
YLHZ�LQWR�RQH��XQLILHG�HQWLW\�

,9��63$&(�$1'�7,0(

:KHQ�VHDUFKLQJ�IRU�WKH�XQLI\LQJ�DQG�FRPPRQ�HOHPHQWV�LQ�UHDOLW\��WKH�LQGLYLGXDO�LV�VWULYLQJ�WR��WRXFK�KLPVHOI
��6SDFHVKLS��
DQG��EH� LQ� WRXFK�ZLWK�KLPVHOI
� DV�D�SDWK� WR� WKH� VRODFH�ZKLFK�ZLOO� HQDEOH�KLP��WR�EH�KDSS\�EHLQJ�KHUH��DQG� WR��UHWXUQ� WR� OLIH��������
+XPDQNLQG�WULHV�WR�VDYH�LWVHOI�ILUVW�E\�LVRODWLRQ��WR�IOHH�WR�WKH�UHPRWHVW�UHDOPV�OLNH�VSDFH��DQG�WKHQ�WR�UHWXUQ�WR�HDUWK�DQG�EH�XQLWHG��WR�
IHHO� LQ� WRXFK� ZLWK� WKH� YDULRXV� DVSHFWV� RI� H[LVWHQFH�� ,Q� WKLV� ZD\� *RG�� QDWXUH�� H[LVWHQFH�� DQG� FRQVFLRXVQHVV� DUH� IXVHG� WRJHWKHU��
&RQVFLRXVQHVV�UHWXUQV�WR�LWVHOI�IURP�WKH�WRWDOLW\�RI�WKH�XQLYHUVH��IURP�LWV�GHSWK�DV�ZHOO�DV�IRUP�LWV�H[WHUQDO�UHDOPV��IURP�RXWHU�VSDFH��
7KH� SRHWU\� RI� FRQVFLRXVQHVV�ZULWWHQ� E\�%HMHUDQR� LV� UHPLQLVFHQW� RI� WKH� SKLORVRSKHU� 6SLQR]D
V� FRQFHSWLRQ�RI�*RG�� �7KH�JUHDWHU� WKH�
QXPEHU�RI�WKLQJV�WKH�PLQG�XQGHUVWDQGV�E\�WKH�VHFRQG�DQG�WKLUG�NLQGV�RI�NQRZOHGJH��WKH�OHVV�VXEMHFW�LW�LV�WR�HPRWLRQV�WKDW�DUH�EDG��DQG�
WKH�OHVV�LW�IHDUV�GHDWK���DQG��WKH�PRUH�ZH�XQGHUVWDQG�SDUWLFXODU�WKLQJV��WKH�PRUH�ZH�XQGHUVWDQG�*RG���

,Q��7KH�%DPERR��WKH�SRHW�GLVFRYHUV�DQ�HFKR�RI�KHUVHOI���/LNH�PH��RQFH�LQ����KXQGUHG�\HDUV�WKH�EDPERR�IORZHUV����������
6LPLODUO\��VKH�GLVFRYHUV�KDSSLQHVV�LQ�WKH�XQGHUVWDQGLQJ�RI�WKH�PLUDFXORXV�HOHPHQWV�LQ�KHU�RZQ�OLIH��ZKLFK��LQ�WKH�YHU\�FRQFHSW�RI�LWV�
XQLTXHQHVV��HQULFKHV�WKH�REVHUYHU��+HUH��WRR��WKH�SRHWLF�HOHPHQW�LV�IRXQG�LQ�WKH�SKHQRPHQRQ�LWVHOI�UDWKHU�WKDQ�LQ�WKH�SRHW
V�LPDJHU\��
WKH�H[FLWHPHQW�UHVXOWV�IURP�WKH��REMHFWLYH��REVHUYDWLRQ��DQG�QRW�IURP�DWWULEXWLQJ�HPRWLRQ�WR�REMHFWV�RU�FUHDWLQJ�H[FLWLQJ�VLWXDWLRQV��
2EVHUYDWLRQ�EHFRPHV�SDUW�RI�WKH�SKHQRPHQRQ��3RHWLF�LPDJLQDWLRQ�LV�QHLWKHU�V\PEROLF�QRU�VXUUHDOLVW��LW�GRHV�QRW�GHULYH�IURP�RWKHU�
UHDOPV��LW�LV�FRQFHQWUDWHG�LQ�WKH�REMHFWV�WKHPVHOYHV�DQG�WKHLU�HYROXWLRQ��7KLV�ZD\�RI�REVHUYLQJ�WKH�PLUDFXORXV�LQ�DOO�DVSHFWV�RI�
H[LVWHQFH�LV�LQWHUZRYHQ�LQWR�DOO�WKH�SRHPV�RI�WKLV�FROOHFWLRQ�

7KH�PLUDFXORXV� H[SDQGV� DQG� LV� LQWHQVLILHG�E\� LWV� FRQQHFWLRQV� WR� HDFK�RI� WKH�ZRQGHUIXO� SKHQRPHQD�� DQG� WKXV� WKH�ZKROH�
SRHWLF� FRVPRV� LV� FRQVWUXFWHG��$W� WKH� PRPHQW� WKDW� FRQVFLRXVQHVV� VXFFHHGV� LQ� UHODWLQJ� WR� WKH� ZRUOG� RI� SKHQRPHQD� E\� PHDQV� RI�
H[FLWHPHQW� DQG� GLVFRYHU\� RI� V\VWHPV�� WKH� IDFWV� WKHPVHOYHV� DUH� WUDQVIRUPHG� LQWR� SRHWU\�� ,Q� WKDW� LQVWDQW� WKH� FHQWHU� RI� HYHQWV� LV�
WUDQVIHUUHG�WR�WKH�REVHUYHU�KLPVHOI��ZKR�EHFRPHV�HPRWLRQDOO\�DZDNHQHG�E\�WKH�SKHQRPHQRQ���RQFH�LQ�D�KXQGUHG�\HDUV�WKH�EDPERR�
IORZHUVOOLNH�PH��LQ�WKH�ZRQGURXV��D�ZRQGURXV�DQLPDO�������LWDOLFV�PLQH���+XPDQV�DUH�WKH��ZRQGURXV�DQLPD��

:LWKLQ� D� ZRUOG� HTXLSSHG� ZLWK� PRGHUQ�� GHYHORSLQJ� WHFKQRORJ\�� WKH� FRQFHSWV� RI� WKH� QHDU� DQG� WKH� GLVWDQW� GUDPDWLFDOO\�
FKDQJH��,W�LV�SRVVLEOH�WR�UHDFK�GLVWDQW�SODFHV�E\�PLVVLOHV��VDWHOOLWHV��VZLIW�YHKLFOHV��DQG�LQVWDQWDQHRXV�FRPPXQLFDWLRQV��&DPHUDV�DQG�
WHOHYLVLRQ�HQDEOH�KXPDQNLQG� WR�YLVLW� HYHU\�FRUQHU�RI� WKH�HDUWK�DQG� WR SHQHWUDWH� LQWR� WKH�GHSWKV�RI� WKH�JOREH�DQG� WKH�KXPDQ�ERG\��
(YHU\WKLQJ� WKDW�XQWLO� UHFHQWO\�ZDV�UHJDUGHG�DV�UHPRWH� LQ�DOO�VSDWLDO�GLPHQVLRQV�� LQWHUQDO�DV�ZHOO�DV�H[WHUQDO��DQG�HYHQ� LQ� WLPH��KDV�
EHFRPH� DFFHVVLEOH�� 6FLHQWLILF� GLVFRYHULHV� KDYH� EURXJKW� WR� OLJKW WKLQJV� WKDW� ZHUH� KLGGHQ�� UHGXFLQJ� GLVWDQFHV� WR� D� PLQLPXP� RU�
FRPSOHWHO\�DQQLKLODWLQJ�WHUP��:H�UHFHLYH�LQIRUPDWLRQ�LQ��UHDO�WLPH���ZLWKRXW�WLPH�LQWHUYHQLQJ�EHWZHHQ�DQ�HYHQW�DQG�LW¶V�UHDFKLQJ�RXU�
FRQVFLRXVQHVV��7KH�FDPHUD�PD\�EULQJ�WKLQJV�FORVHU�RU�PDNH�WKHPPRUH�UHPRWH��XSVHWWLQJ�WKH�DFFHSWHG��RUGHU��RI�VSDFH��,W�FDQ�DOVR�
DOWHU�WLPH��WKH�SURFHVV�RI�D�IORZHU
V�JURZWK��ZKLFK�PD\�WDNH�VHYHUDO�PRQWKV�LQ�QDWXUH��FDQ�EH�SUHVHQWHG�E\�D�PRYLH�FDPHUD�GXULQJ�
VHYHUDO� VHFRQGV��7KLV�� DQG�RWKHU� WHFKQRORJLFDO�PHDQV�� KDV� WUDQVIRUPHG� WKH�KLGGHQ� UHDOPV�RI� H[LVWHQFH�� RQFH�GHVFULEHG�RQO\� LQ� DQ�
LPDJLQDU\�PDQQHU��LQWR�REVHUYDEOH�IDFWV���7HOHYLVLRQ�VFUHHQV�FDQ�VKRZ�DQ�DSSOH�ODUJHU�WKDQ�D�EXLOGLQJ��DQG�WKLV�ZLOO�QRW�VHHP��DV�GLG�
WKH�SDLQWLQJ�RI�WKH�DSSOH�E\�0DJULWWH��VXUUHDOLVWLF��)LOPV�KDYH�DFFXVWRPHG�XV�WR�REVHUYLQJ�DQFLHQW�FXOWXUHV�LQWHUZRYHQ�ZLWK�PRGHUQ�
WUDIILF�MDPV��ZLWKRXW�GLVWLQFWLRQ�EHWZHHQ�WKH�KLVWRULFDO�DQG�WKH�FRQWHPSRUDU\�

7HFKQRORJLFDO� LQYHQWLYHQHVV� WKXV�FRPSOHWHO\�XSVHWV�RXU�SUHYLRXV�FRQFHSWLRQV�FRQFHUQLQJ�VSDFH�DQG� WLPH�DQG�DOO� WKH� ODZV�
GHULYHG� IURP� WKHP�� FUHDWLQJ�QHZ� VWDWHV� RI� FRQVFLRXVQHVV�� VWDWHV�RI�PLQG��ZKLFK�GHPDQG�D�QHZ�HSLVWHPRORJ\��:KDW�GRHV�FORVHQHVV�
PHDQ��LQ�WKH�VHQVH�RI�ERWK�SUR[LPLW\�DQG�LQWLPDF\��LQ�D�ZRUOG�ZKHUH�WKH�DQQLKLODWLRQ�RI�GLVWDQFH�GRHV�QRW�FUHDWH�LW"�7KH�YDULRXV�PHDQV�
RI�RYHUFRPLQJ�SK\VLFDO�GLVWDQFHV�JLYH�XV��HPRWLRQDOO\��RQO\�WKH�LOOXVLRQ�RI�SUR[LPLW\�DQG�LQWLPDF\��7KH�SUREOHP�LV�WUDQVIHUUHG�WR�WKH�
UHDOP�EH\RQG�WKH�SK\VLFDO��RXU�FUDYLQJ�IRU��UHDOQHVV���LQWLPDF\��WUXO\�WRXFKLQJ�WKH�REMHFW�RI�RXU GHVLUH��LV�RQ�D�GLIIHUHQW�OHYHO�IURP�WKH�
FORVHQHVV�SURYLGHG�E\� WHFKQRORJ\�� ,Q�RXU�ZRUOG�RI� VLPXODFUD�� WKHUH� LV�DOZD\V�DQ� LOOXVLRQ��REMHFWV�RQO\�VHHP�WR�EH�DFFHVVLEOH� WR� WKH�
WRXFK��ZKHUHDV� LQ�IDFW� WKH\�UHWDLQ� WKHLU� UHPRWHQHVV�� ,Q� WKLV�QHZ�VWUXFWXUH��KXPDQ FUDYLQJ� LV� WUDQVIRUPHG��7KH�PHDQLQJIXO� WDVN� LV�QR�
ORQJHU�WR�RYHUFRPH�WKH�SK\VLFDO�GLVWDQFH��WR�UHDFK�WKH�PRRQ�RU�WKH�ERZHOV�RI�WKH�HDUWK��7KH�KXPDQ�VHDUFK�LV�GLUHFWHG�QRZ�WRZDUG�WKH�
VHQVH�RI� UHDOLW\�� WKH� WUXH�FRQWDFW�� �WKH� UHDO� WKLQJ��� LQVWHDG�RI�VXEVWLWXWHG�VLPXODWLRQV�DQG�GHPRQVWUDWLRQV� WKDW�DUH� WKH�E\�SURGXFWV�RI�
WHFKQRORJ\��6FLHQWLILF�WULXPSKV�RYHU�SK\VLFDO�VSDFH�FUHDWHG�QHZ�HPRWLRQDO�DQG�SKLORVRSKLFDO�GLVWDQFHV��GHHS�LQ�KXPDQ�FRQVFLRXVQHVV��
WKDW�H[SUHVV�WKHPVHOYHV�LQ�WKH�VHQVH�RI�IDOODF\�DQG�RI��PLVVLQJ�WKH�ULJKW�WKLQJ��

��



7KH�GHVLUHG�SUR[LPLW\�LV�DFKLHYHG�ZKHQ�FRQVFLRXVQHVV�EHFRPHV�DZDUH��DQG�GLVFRYHUV�DQG�V\VWHPDWL]HV�D�ZD\�WR�UHODWH�WR�YDULHJDWHG�SKHQRPHQD��
WR� UHFRJQL]H� WKHP�DQG�GLVFRYHU� WKHLU� LQWULQVLF�PHDQLQJ��(YHQ� LI� WHFKQRORJ\� LWVHOI� LV� UDWLRQDO�DQG�DEVWUDFW�� LQ� LWV�XQGHUVWDQGLQJ�FRQVFLRXVQHVV�GLVFRYHUV�DQG�
FUHDWHV�HOHPHQWV�RI�FRQQHFWLRQ��VRODFH��DQG�LQWLPDF\��,Q�WKH�ODVW�SRHP�LQ�WKLV�FROOHFWLRQ���6SDFHVKLS���ZKLFK�LV�WR�VRPH�H[WHQW�D��6SDFH�2G\VVH\���ZH�ILQG�DQ�
RGH�WR� WKH�EHDXW\�RI�VSDFH� RI� WKH�VSDFHVKLS�LWVHOI��DQG�RI�VSDFH�WHFKQRORJ\�� WKH�ERRN�HQGV�ZLWK�WKH�VHQWHQFH���%XW �KRZ�WR�JR�EDFN�KRPH��ZH�ZLVK���ZH�DUH�
KDSS\�WR�EH�KHUH�VDQH���LQ�WKH�NQRZOHGJH�WKDW�ZH�KDYH�WRXFKHG�RXUVHOYHV�DQG�UHWXUQHG�WR�OLIH�������

%HMHUDQR
V� SRHPV�H[SORUH� VWDWHV�RI�PLQG�DQG� WKH�GLVUXSWLRQ�RI� WKH� IDPLOLDU� ODZV�RI�FRQVFLRXVQHVV�DQG� WKHLU� UHOHYDQFH��&RQVFLRXVQHVV��ZKLFK�

VHDUFKHV�IRU�LQWLPDF\��UHDFWV�LQ�ZRQGHU��VXUSULVH��IHDU�IUXVWUDWLRQ��DOLHQDWLRQ��GHVSDLU��KXPRU��RU�MR\��,Q�DOO�SKHQRPHQD�FRQVFLRXVQHVV�ORRNV�IR U�FRQWDFW��IRU�DQ�

HFKR�RI�LWVHOI��HYHQ�ZKHQ�WKH\�DUH�GLIILFXOW�WR�XQGHUVWDQG��OLNH��KRZ�WR�FRS\�D�VFHQW����JHQRFLGH���WKH�LQQHUPRVW�DVSHFW�RI�DQ�REMHFW�RU�LWV�GLVDSSHDUDQFH�

'DWD�3URFHVVLQJ���

0\�IDFH�LV�EHDXWLIXO�ZKHQ�,�DP�XQGHUVWRRG��

6RPHWKLQJ�LQ�P\�LQQHUPRVW�FRUH�WKDW�WXUQV�

7R�WKH�GHSWKV��VXQN�LQ�GDUNQHVV

$ZDNHQV�WR�OLIH�DQG�VORZO\�VORZO\�KRYHUV

7KH�DQJHO�RI�P\�SULYDF\��IO\�DQJHO�RI�P\�VSLULW��

6WUHWFKLQJ�KLV�ILQJHU�WRZDUG��P\�RWKHU���� D�KXPDQ�FRXQWHQDQFH�XSRQ�PH

%HFDXVH�XQGHUVWDQGLQJ�LV JHUPLQDWLRQ

7RXFKHG�E\�LQVSLUDWLRQ�DQG�HOHFWULF�EHDXW\���

0\�IDFH�LV�EHDXWLI\�ZKHQ�,�DP�XQGHUVWRRG�

,W�H[SHQGV�WR�WKH�GLPHQVLRQV�RI�D�EURDG�JDWH�

,Q�WKH�KXQGUHGV�RI�KXHV�RI�FRORU�LQ�WKH�SDSHU�

,Q�WKH�FOD\
V�IDFH�DQG�LWV�VKDYLQJV�

7KH�ZRUOG�GHVFULEHG�LQ�WKHVH�SRHPV�LV�RQH�FRQFHLYHG�WKURXJK�D�VFUHHQ�RU�D�PRQLWRU��7KH�VFUHHQ�DSSHDUV�LQ�DOPRVW�HYHU\�SRHP�LQ�WKLV�FROOHFWLRQ��

,W�JRYHUQV�HYHU\WKLQJ�DQG�UHSUHVHQWV�HYHU\WKLQJ��DQG�WKH�SULFH�RI�PLVUHSUHVHQWLQJ�WKH�ZRUOG��VKULQNLQJ�DQG�UHGXFLQJ�HYHU\WKLQJ�WR�LWV�RZQ VL]H��,W�EHFRPHV�WKH�

ZLQGRZ� DQG� WKH� PLUURU� RI� PRGHUQ� FRQVFLRXVQHVV�� $OO� WKH� VHQVHV� DUH� WUDQVIRUPHG� �WUDQVODWHG�� RQ� WKH� VFUHHQ�� LQWR� D� YLVXDO� ODQJXDJH� RI� LPDJLQJ��0RGHUQ�

WHFKQRORJ\�FRQVWDQWO\�FUHDWHV� VLWXDWLRQV�HYRNLQJ�V\QHVWKHVLD��D�UHVSRQVH�E\�RQH�VHQVH� WR� WKH�LPSUHVVLRQV�RI�DQRWKHU"�%HMHUDQR�GRHV�QRW�FUHDWH�V\QHVWKHWLFDO�

PHWDSKRUV�EXW�GHVFULEHV�VLWXDWLRQV�ZLWK�VXFK�VWUXFWXUH�DQG�FKDUDFWHULVWLFV��0XVLFDO�VRXQGV��HOHFWURPDJQHWLF�FXUUHQWV��DQG�WKH��IHHO��RI�PDWHULDOV�DUH�WUDQVIRUPHG�

E\� WHFKQRORJLFDO�PHDQV� LQWR�YLVXDO� LPDJHV�RQ� WKH�VFUHHQ��HYHQ� WKH�VHQVHV�RI� WDVWH�DQG�VPHOO�� WKH�PRYHPHQWV�RI�ERGLHV� ��5DGDU����DQG� WKH�ERG\
V� OLPEV�DUH�

PHDVXUHG�DQG�XQGHUJR�D�SURFHVV�RI�TXDQWLI\LQJ�VR�WKH\�FDQ�EH�YLHZHG�RQ�WKH�FRPSXWHU
V�PRQLWRU��7KH�ZKROH�ZRUOG�RI�WKH�VHQVHV�LV WUDQVODWHG�LQWR�WKH�LPDJLQJ�

ODQJXDJH�RI�WKH�VFUHHQ��,Q�VFLHQWLILF�ZRUN��IRU�LQVWDQFH��WKH�FRORUV�SUHVHQWHG�RQ�WKH�PRQLWRU�DUH�XVHG�DV�VLJQLILHUV�RI�GLIIHUHQW�FDWHJRULHV��DV�LQ�PHGLFDO�WHVWV��

ZKHUH�EORRG�LQ�WKH�YHLQV�FDQ�EH�PDUNHG�E\�WKH�FRORU�EOXH��HYRNLQJ�DOO�WKH�DVVRFLDWLRQV�RI��EOXH�EORRG��DQG�DOO�WKRVH�UHVXOWLQJ�IRUP�WKH�DEVHQFH�RI�WKH�UHG��7KH�

VFUHHQ�LV�WKXV�RQH�RI�WKH�PRVW�LPSRUWDQW�UHDVRQV�IRU�WKH�FRQIXVLRQ�RI�RXU�FRQFHSWLRQV�UHODWLQJ�WR�VSDFH��WLPH�DQG�GLPHQVLRQV�

7KH�SRHP��6RQJ�RI� WKH�%LUGV�� ���� VWUHVVHV� WKH�PXOWLSOLFLW\�RI�GLVFRXUVHV�DQG�DVSHFWV�RI�DOO�ZRUOGO\�SKHQRPHQD��,Q�FRQWUDGLFWLRQ�WR� WKH�SDVW�
FRQFHSWV�WKDW�YLHZHG�VFLHQFH�DV�LQLPLFDO�WR�DUW�DQG�QDWXUH��LQ�%HMHUDQR
V�ZRUOGYLHZ�DUW�DQG�VFLHQFH��OLNH�DOO�RWKHU�UHODSVH��DUH�VHJPHQWV�RI�QDWXUH� +HU�SRHWU\�
HPSKDVL]HV�WKH�O\ULFDO�HOHPHQW�LQ�DOO�SKHQRPHQD��UHYHDOLQJ�WKH�SRHWLF�DVSHFW�WKDW�LV�DGGHG�WR�WKH�IDFWXDO�LQ�WKH�ODZV�RI�UHDOLW\�DQG�VFLHQFH��6KH�EULQJV�WR�OLJKW�
KLGGHQ�DVSHFWV�RU�GHVWUR\V�DFFHSWHG�QRWLRQV�ZKHQ�VKH�XVHV�RSWLFDO�ILEHUV�DV�RQH�ZRXOG�XVH�D�KRUVH�RI�D�EURRP�IRU�ULGLQJ���6KH�ULGHV�DQ�LQYLVLEOH�RSWLFDO�ILEHU��
�����6KH�VXUSULVHV�WKH�UHDGHU��EHFDXVH�XVXDOO\�ZH�GR�QRW�FRQFHLYH�WKH�ILEHU�DV�D�VWLFN�XVHG�E\�D�ULGHU��HYHQ�WKRXJK�ZH�NQRZ�WKDW�HQHUJ\�IORZV�LQ�LW��0HDQV�RI�
FRPPXQLFDWLRQ�DUH�WUDQVIRUPHG�LQWR�PHDQV�RI�WUDQVSRUWDWLRQ��%HMHUDQR�WUDQVIRUPV�IXQFWLRQV�XVXDOO\�WKRXJKW�XQFKDQJLQJ�E\�SOD\LQJ�ZLWK�WKHP��H[SUHVVLQJ�WKHLU�
PDQ\�HODVWLF�SRVVLELOLWLHV��7KLV�XQLRQ�RI�PHVVDJH�DQG�PHGLXP�LV�UHPLQLVFHQW�RI�%HMHUDQR
V�HDUOLHU�F\FOH�RI�SRHPV�DERXW�W KH��2SWLFDO�)LEHU���ZKHUH�WKH�SRHP�
LWVHOI�ZDV�D�UHFRQVWUXFWLRQ��D�UHFDSLWXODWLRQ�RI�WKH�SDFH��WKH�HQHUJ\��DQG�WKH�PDWWHU�RI�ZDYHV�WUDQVIRUPHG�IURP�DXGLWRU\�WR�YLVXDO��VR�WKDW�WHOHSKRQH�FDOOV�FRQVLVW�
RI�KXPDQ�PHVVDJH�IORZLQJ�ZLWKLQ�WKH�DOPRVW�XQVHHQ�ILEHU�

7KH�2SWLFDO�)LEHU
/HW�WKHUH�EH�OHW�WKHUH�EH�OHW�WKHUH�EH

+DOI�P\�ZD\�KDOI�P\�ZD\

7R�WKH�VWDU�RI�WKH�VRXO��ULGLQJ

$�WUDQVSDUHQW�RSWLFDO�ILEHU�

,�ZDV�D�EHDP�RI�OLJKW��D�IUHTXHQF\�

$�ELQDU\�QXPEHU��DQG�LQVLGH�PH�D�ZRUG

$QG�DQRWKHU�ZRUG�DQG�DQRWKHU�ZRUG

/LNH EHDWLQJV�RI�OLJKW�DQG�GDUNQHVV�IRU�DQ�HOHFWULF�KHDUW

6HQGLQJ�TXLYHULQJ�VLJQDOV��ZDYHV��URZV�RI�ZDYHV�DV�D�VWRUP

)URP�RQH�HQG�RI�WKH�HDUWK�WR�DQRWKHU�

$QG�WKHUH��DW�WKH�HQG�RI�WKH�HDUWK��WKH�EHZLWFKHG�QXPEHU�ZLOO�UHWXUQ

,QWR�D�UHJXODU�QXPEHU�ZLWKLQ�D�IUDFWLRQ�RI�D�VHFRQG� ��



$QG�IURP�WKH�WKLQ�RSWLFDO�ILEHU�D�FRRLQJ
,V�KHDUG�DV�LI�IURP�D�SLW�RI�VOHHS���,�ORYH�\RX�
:RUGV�DQG�DQJHOV�RXW�RI�EORRPLQJ�ILEHUV
%HDPLQJ�KXQGUHGV�RI�IORZHUV�LQ�WKH�YHORFLW\�DOPRVW�RI�OLJKW
$QG�DOO�RI�WKLV�LV�RQO\�D�ODVHU�OLJKW�FDOO�LQVLGH�D�ILEHU�RSWLF�VWRPDFK
5HOLDEOH�DQG�UHILQHG��WKLQ�DQG�KROORZ�DV�D�VWULQJ
7UDQVSDUHQW�DV�JODVV�DQG�LPSHQHWUDEOH�DV�D�ULGGOH�

(YHU\�SKHQRPHQRQ�LV�ERWK�IXQFWLRQDO�DQG��DW�WKH�VDPH�WLPH��DQ�LGHD��D�ORJLFDO�HQWLW\��7KH�VLQJLQJ�RI�WKH�ELUGV�EHFRPHV�D�
SK\VLFDO�ELRORJLFDO� SKHQRPHQRQ�ZLWK� D� QHXURORJLFDO� DVSHFW�� VLQFH� WKH� YRLFH� ER[� SURGXFLQJ� WKH� VRXQGV� FRQWDLQV�PDQ\� QHUYH�
HQGV���6\ULQ[��7KH�1DPH�RI�WKH�%R[�RI�6LQJLQJ�LQ�WKH�%LUG
V�&KHVW��>��@���7KH�IDFWXDO�VFLHQWLILF�GHVFULSWLRQ�HYRNHV�WKH�O\ULFDO�
PHWDSK\VLFDO RQH�� WKH�QHUYHV� DUH� DOVR� WKH�PDWHULDO� FUHDWLQJ� WKH� VLQJLQJ�� WKH� SURGXFHUV� RI� WKH�PXVLF� WKDW� HYRNHV�DQ�HPRWLRQDO�
UHVSRQVH�� 7KH� QHUYHV� DUH� DOVR� WKH� VWULQJV� RI� VDGQHVV�� 2Q� WKH� EHKDYLRULVW� OHYHO�� WKH� VLQJLQJ� RI� WKH� ELUGV� LV� D� FRPPXQLFDWLYH�
ODQJXDJH��D�FRGH�RI EHKDYLRU��7KH�SK\VLFDO�DVSHFW�GRHV�QRW�H[FOXGH�WKH�O\ULFDO�RQH��RQ�WKH�FRQWUDU\�� LW�HQULFKHV�WKH�HPRWLRQDO�
UHVSRQVH�RI�WKH�DXGLHQFH��ZKR�PRYHV�IURP�RQH�DVSHFW�WR�DQRWKHU�DQG�DVFHQGV�WR�WKH�PXVLFDO�SRHWLF�OHYHO�RI�WKH�VLQJLQJ��,Q�WKLV�
ZD\��WKH�VHQWLPHQW�DQG�WKH�LGHD�SUHVHQW�LQ�DOO�QDWXUDO�DQG�VFLHQWLILF�SKHQRPHQD�PXVW�EH�GLVFRYHUHG�E\�WKH�SRHW�DQG�WKH�UHDGHU��
7KLV� SRHWU\� LV� IRFXVHG� RQ� SK\VLFDO�� ELRORJLFDO�� FKHPLFDO�� DQG� IDFWXDO� FKDQJHV� UDWKHU� WKDQ� SV\FKRORJLFDO� SURFHVVHV�� 7KH�
SV\FKRORJLFDO�LV�UHIOHFWHG�LQ�WKH�DSSDUHQWO\�VFLHQWLILF�GHVFULSWLRQ�

(YHU\�SKHQRPHQRQ�LV�DXWRPDWLFDOO\�FKDUJHG��EHFRPLQJ�D�PHWDSKRU��:KHWKHU�8)2V��FKHPLFDOV��VSDFHVKLS��DFFLGHQW��FDYH��RU�FULPH��
ZH� UHVSRQG� WR� WKH� VXEMHFW� PDWWHU� RI� WKH� SRHWU\� RI� 0D\D� %HMHUDQR� ZLWK� IHDU�� VKRFN�� FDOP�� KDSSLQHVV�� RU� H[FLWHPHQW�� VXUSULVHG� DW� WKH�
GLVFUHSDQF\�EHWZHHQ�KHU�UHSUHVHQWDWLRQ�RI�WKH�SKHQRPHQRQ�LWVHOI�DQG�RXU�H[SHFWHG�UHVSRQVH��OLNH�DQ�HPSW\�FDPHUD�WKDW�WDNHV�QR�SLFWXUHV������
+HU�DUW�DFFHSWV�WKH�FRQWUDGLFWLRQ��FHOHEUDWHV�LW��DQG�JLYHV�LW�OLIH�DV�D�SRHP�LQTXLULQJ�LQWR�WKH�PHDQLQJ�RI�WKH�EUHDNXS�RI�ROG�SK\VLFDO�ODZV�DQG�
WKHLU� WUDQVIRUPDWLRQ� LQWR�QHZ� UHDOLWLHV�� ,Q� WKH�SRHP��7KH�6WRU\�RI�3HGUR�5RODQ�DQG�0DULD�&RUWHV� �(PSW\�/RYH��� ����� WKH�SULVRQHU�3HGUR�
DVVXPHV�WKDW�0DULD�ZLOO�PDUU\�KLP��7KLV�DVVXPSWLRQ�LV EDVHG�RQ�D�ZURQJ�LQWHUSUHWDWLRQ�RI�KHU�EHKDYLRU��7KHLU�UHODWLRQVKLS�LV��ORWV�RI�DFWLYLW\��
XQIRUPHG� DV� \HW��� &RQVFLRXVQHVV� GLVFRYHUV�� ZKHQ� WKH� SRHP� XQIROGV�� WKDW� LQ� HYHU\� DFW� RI� LQWHUSUHWDWLRQ� WKHUH� LV� DQ� HOHPHQW� RI�
PLVXQGHUVWDQGLQJ�� D� UHYHODWLRQ� WKDW� EULQJV� FRQVFLRXVQHVV� LQWR� KDUPRQ\� ZLWK� �IRUP��� D� QHZ� ODZ�� 7KH� HQGLQJ� RI� WKLV� SRHP� VXUSULVLQJO\�
SUHVHQWV�0DULD�PDUU\LQJ���DV�D�VLPSOH�IDFW���DQRWKHU�PDQ�ZKRVH�QDPH�LV�DOVR�3HGUR��WKH�SULVRQHU�3HGUR�LV�DVWRXQGHG�DQG�VKRFNHG��DV�LV�WKH�
ZKROH�ZRUOG�DURXQG�KLP��%XW FRQVFLRXVQHVV�XQGHUVWDQGV�WKDW�DOO�WKH�SLHFHV�RI�LQIRUPDWLRQ�DQG�WKH�KLQWV�LQ�0DULD
V�EHKDYLRU�ZHUH��IURP�WKH�
YHU\� EHJLQQLQJ�� PLVOHDGLQJ�� �7KH\� ZHUH� MXVW� SDQWRPLPH��� PHDQLQJOHVV� JHVWXUHV�� 7KH� SULVRQHU� UHPDLQV� ERXQG� �LQ� KLV� LPDJLQDWLRQ�� KLV�
SULVRQ���ZKLOH FRQVFLRXVQHVV�KDV�DOUHDG\�XQGHUVWRRG�D�QHZ�NLQG�RI�RUGHU��WKH�LPSRVVLELOLW\�RI�NQRZLQJ�WKH�WUXWK�

7KH� SRHP� �(PSW\� &DPHUD�� DOVR� DGGUHVVHV� WKH� GHVWUXFWLRQ� RI� H[SHFWDWLRQV� DQG� WKH� XQGHUVWDQGLQJ� RI� D� QHZ� ODZ� WKURXJK� FRQVWDQW�
PRYHPHQW� EHWZHHQ� WKH� FKDUPLQJ� DQG IDVFLQDWLQJ� RQ� WKH� RQH� KDQG�� DQG� WKH� IULJKWHQLQJ� DQG� WKUHDWHQLQJ� RQ� WKH� RWKHU�� 7KH� SKRWRJUDSK� LV�
VXSSRVHG�WR�JLYH�HWHUQLW\�WR�WKH��PRPHQW�LQ�JHVWXUH���EXW�WKHUH�DUH�QR�VXFK�PRPHQWV��D�SKRWRJUDSK�FDQQRW�LPSDUW�HWHUQLW\��WR�WKH�PRPHQW�RI�
WKH�VXUIDFLQJ�RI�WKH�PRVW�SURIRXQG�HOHPHQWV�RI�D�SHUVRQDOLW\�������,Q�WKLV�SRHP��OLNH�WKH�RQH�RQ�WKH�XQUHTXLWHG�EXW�VKRUW�OLYHG�ORYH�RI�3HGUR�
5RODQ���WKHUH�ZDV�D�PLVWDNH��MXVW�D�PLVWDNH��

,Q�0D\D�%HMHUDQR
V� SRHWU\��PDWHULDOV� WDNHQ� IURP� O�`DQ\� DUHDV� RI� H[LVWHQFH� HQULFK�ERWK�WKH� UHDOPV�RI� SKHQRPHQD� DQG� WKH� UHDOP�RI�
SRHWLF� H[SHULHQFH�� 7KH� SRHWLF� HOHPHQW� LV� IRXQG� ZLWKLQ� WKH� SKHQRPHQRQ� LWVHOI�� LQWR� ZKLFK� WKH� SRHW
V� REVHUYDWLRQ� LV� LQFRUSRUDWHG�� +HU�
RULJLQDOLW\� LV� H[SUHVVHG� LQ� WKH�KXPDQ�DSSUHKHQVLRQ�RI� WKH�PLUDFOHV�� WKH�EHDXW\�� DQG WKH� VWUXFWXUHV� KLGGHQ� LQ� WKH� VWDWH� RI� WKLQJV�RU� LQ� WKH�
SKHQRPHQD�� DQG� WKH� ZD\V� LQ� ZKLFK� VFLHQWLILF� DGYDQFHV� FUHDWH� QHZ� UHODWLRQVKLSV� EHWZHHQ� KXPDQ� FRQVFLRXVQHVV� DQG� WKH� QDWXUDO� ZRUOG��
EULQJLQJ� WKH�� SUHYLRXVO\�XQDWWDLQDEOH�ZLWKLQ�KXPDQ�JUDVS��<HW� ,�QRVWDOJLD�DQG�FUDYLQJV� UHPDLQ�� IRU�HYHQ� LI�SK\VLFDO�,�GLIIHUHQFHV�FDQ�EH�
RYHUFRPH��WKH�SRHWLF�GHVLUH�WR�LEULGJH�WKH�JDS�EHWZHHQ�WKH�QHZ�UHDOLWLHV�DQG�WKH�DEVHQW�HVVHQFHV�UHPDLQV��7KLV�JDS�LV�WKH�HWHUQDO�ILHOG�,�,Q�
ZKLFK�LPDJLQDWLRQ�DQG�SRHWU\�IORXULVK�

5()(5(1&(6

���0D\D�%HMHUDQR��'DWD�3URFHVVLQJ� �7HO�$YLY�� ������ >+HEUHZ@��6RQJ�RI� WKH�%LUGV� �7HO�$YLY�� ������ >+HEUHZ@��:KDOH� �7HO�$YLY��
������ � � >+HEUHZ@��$OO�TXRWDWLRQV��XQOHVV�RWKHUZLVH�QRWHG��DUH� IURP�6RQJ�RI� WKH�%LUGV��SDJH�QXPEHUV�DUH� LQGLFDWHG� LQ�SDUHQWKHVHV��
:LWK�WKH�H[FHSWLRQ�RI��'DWD�3URFHVVLQJ�QR������VHH�Q�������ZKRP�,�WKDQN�YHU\�PXFK�IRU�KLV�LQWHUHVW�DQG��LQVLJKWIXO�KHOS�
���$ULHO�+LUVFKIHOG��LQ�KLV�UHYLHZ�RI�WKH�ERRN�LQ�<HGLRW�$KURQRW��1RYHPEHU���������>+HEUHZ@�
���6HH�6DPXHO�%HUJPDQ��*RG�DQG�0DQ�LQ�0RGHUQ�7KRXJKW��-HUXVDOHP��������>+HEUHZ@������.DQW��LQGHHG��UHYHUVHG�WKH�RUGHU��LW�LV�QRW�
WKH�REMHFWV�WKDW�GHWHUPLQH�D�PDQ
V�PLQG��EXW�LW�LV�WKH�PLQG�WKDW�GHWHUPLQHV�WKH�REMHFWV�E\�LWV�FUHDWLYH�DFWLYLW\��WKDW�HQGRZV�RXU�ZRUOG�
ZLWK�LWV�IXQGDPHQWDO�IRUPV��7KLV�KXPDQ�FUHDWLYH�DELOLW\�LV�UHOHYDQW�RQO\�WR�WKH�ZRUOG�RI�SKHQRPHQD�LQ�ZKLFK�ZH�OLYH��DQG�QRW�WR�WKH

��



REMHFWV�WKHPVHOYHV��LQ�WKHLU�REMHFWLYH�H[LVWHQFH��

���%DUXFK�6SLQR]�D��7KH�(WKLFV��SDUW�9��SURSRVLWLRQ����� WUDQV���6��6KLUOH\�� LQ�%DUXFK�6SLQR]D��7KH�(WKLFV�DQG�6HOHFWHG�
/HWWHUV��HG��6��)HOGPDQ��,QGLDQDSROLV�������������
���,ELG��SURSRVLWLRQ���������

���:DOWHU�%HQMDPLQ��TXRWHG�LQ�5XGROI�$UQKHLP��)LOP�DOV�.XQVW��%HUOLQ��������������UHDOL]HG�WKH�LQILQLWH�SRVVLELOLWLHV�RI�
WKH�FDPHUD��DQG�PDGH�WKH�DQDORJ\�WR�SV\FKRDQDO\VLV�LQ�WHUPV�RI�LWV�LPPHQVH�SRZHU�WR�GHVWUR\�FRQYHQWLRQDO�ZRUOGV�DQG�
UHFRYHU�ZRUOGV� WKDW�ZHUH�XQNQRZQ�DQG�XQVHHQ� WR� XV�� �7KHQ� FDPH� WKH� ILOP�DQG�EXUVW� WKLV� SULVRQ�ZRUOG�DVXQGHU�E\� WKH�
G\QDPLWH� RI� WKH� WHQWK� RI� D� VHFRQG�� VR� WKDW� QRZ�� LQ� WKH� PLGVW RI� LWV� IDU�IOXQJ� UXLQV� DQG� GHEULV�� ZH� FDOPO\� DQG�
DGYHQWXURXVO\� JR� WUDYHOLQJ�� :LWK� WKH� FORVH�XS�� VSDFH� H[SDQGV�� ZLWK� VORZ� PRWLRQ�� PRYHPHQW� LV� H[WHQGHG�� 7KH�
HQODUJHPHQW�RI�VQDSVKRWV�GRHV�QRW�VLPSO\�UHQGHU�PRUH�SUHFLVH�ZKDW� LQ�DQ\�FDVH�ZDV�YLVLEOH�� WKRXJK�XQFOHDU�� LW�UHYHDOV�
HQWLUHO\�QHZ�VWUXFWXUDO�IRUPDWLRQV�RI�WKH�VXEMHFW��6R��WRR��VORZ�PRWLRQ�QRW�RQO\�SUHVHQWV�IDPLOLDU�TXDOLWLHV�RI�PRYHPHQW�
EXW�UHYHDOV�LQ�WKHP�HQWLUHO\�XQNQRZQ�RQHV�ZKLFK��IDU�IURP�ORRNLQJ�OLNH�UHWDUGHG�UDSLG�PRYHPHQWV��JLYH�WKH�HIIHFW�RI�VLQ�
JXODUO\� JOLGLQJ�� IORDWLQJ¶� VXSHUQDWXUDO� PRWLRQV��� $QG�� DV� KH� ZURWH� HOVHZKHUH�� �7KH� :RUN� RI� $UW� DQG� WKH� $JH� RI�
0HFKDQLFDO�5HSURGXFWLRQ���LQ�,OOXPLQDWLRQV��HG��+DQQDK�$UHQGW��1HZ��<RUN������������������7KH�FDPHUD�LQWURGXFHV�XV�
WR�XQFRQVFLRXV�RSWLFV�DV�GRHV�SV\FKRDQDO\VLV�WR�XQFRQVFLRXV�LPSXOVHV��

���6\QHVWKHVLD�LV�D�ZHOO�NQRZQ�GHYLFH�XVHG�E\�SRHWV�LQ�DOO�FXOWXUHV�DQG�JHQHUDWLRQV��LQWHUPLQJOLQJ�LPSUHVVLRQV�RI�YDULRXV�
VHQVHV�WR�FUHDWH�D�SRHWLFDO�HPRWLRQDO�XQLW\��H�J����WKH�SHRSOH�VHH�WKH�VRXQGV��>([RGXV�������@��

��
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0�6��.RSS��$��6NUDEVNL��6��6]HGPDN��-��/DNH

,QVWLWXWH�RI�%HKDYLRUDO�6FLHQFHV��6HPPHOZHLV�0HGLFDO�8QLYHUVLW\��%XGDSHVW

7ZR�QDWLRQDO�UHSUHVHQWDWLYH�VWXGLHV�ZHUH�FRQGXFWHG�LQ�+XQJDU\�WR�DQDO\]H�WKH�SV\FKRVRFLDO�
EDFNJURXQG� IDFWRUV�RI� LOO�KHDOWK�RI� WKH�SRSXODWLRQ�GXULQJ� WKH�KLVWRULFDO� VRFLRHFRQRPLF�FKDQJHV�� ,Q�
������������IHPDOHV��DQG�LQ���������������IHPDOHV�UHSUHVHQWLQJ�WKH�+XQJDULDQ�IHPDOH�SRSXODWLRQ�
DFFRUGLQJ�WR�DJH�DQG�SODFH�RI�UHVLGHQFH��:HUH�H[DPLQHG�

'HSUHVVLRQ� ZDV� PHDVXUHG� E\� VKRUWHQHG� %HFN� 'HSUHVVLRQ� ,QYHQWRU\�� +HDOWK� EHKDYLRXU��
G\VIXQFWLRQDO�DWWLWXGHV��KRVWLOLW\��ZD\V�RI�FRSLQJ��SXUSRVHV�LQ�OLIH�DQG�VRFLDO�VXSSRUW�ZHUH�H[DPLQHG��
+HDOWK� VWDWXV�ZDV� TXDQWLILHG�E\� VLFN� GD\V� LQ� WKH� ODVW� \HDU�� E\� WKH� 'LVDELOLW\� TXHVWLRQQDLUH� DQG� E\� VHOI�
DVVHVVHG�KHDOWK� UHODWHG�TXDOLW\�RI� OLIH��'HPRJUDSKLF�DQG�VRFLDO�HFRQRPLF�IDFWRUV�ZHUH�H[DPLQHG��:LWK� WKH�
KHOS�RI�PXOWLYDULDWH�DQDO\VHV�GHSUHVVLRQ�ZDV�IRXQG�WR�EH�WKH�PDLQ�PHGLDWRU�EHWZHHQ�VRFLR �HFRQRPLF�IDFWRUV�
DQG�LOO�KHDOWK�RI�WKH�SRSXODWLRQ��$PRQJ�ZRPHQ�� ORZ�OHYHO�RI�HGXFDWLRQ�VKRZHG�WKH�FORVHVW�FRQQHFWLRQ�ZLWK�
GHSUHVVLRQ� DQG� RYHUDOO� PRUELGLW\� UDWH�� ,Q� ����� WKH� GHSUHVVLRQ� DQG� LOO� KHDOWK� RI�ZRPHQ�ZDV�PRUH� FORVHO\�
FRQQHFWHG� WR� WKH� RYHUDOO� HFRQRPLF� VLWXDWLRQ� RI� WKH� IDPLO\�� VXFK� DV� KRXVLQJ� FRQGLWLRQV�� DFFHVV� W R� D� FDU��
$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH���������VXUYH\��WKH�HPSOR\PHQW�VWDWXV�RI�ZRPHQ�EHFDPH�PRUH�LPSRUWDQW��WKH�
GHSUHVVLYH� V\PSWRPDWRORJ\� DQG� LOO� KHDOWK� LV� VLJQLILFDQWO\� PRUH� FRPPRQ� DPRQJ� ZRPHQ� ZLWK� ORZ�
HPSOR\PHQW�VWDWXV�DQG�DPRQJ�XQHPSOR\HG�ZRPHQ�

$PRQJ�WKH�SV\FKRVRFLDO�EDFNJURXQG�IDFWRUV�F\QLFLVP��ODFN�RI�SXUSRVHV�LQ�OLIH��ODFN�RI�VRFLDO�
VXSSRUW� IURP�SDUHQWV� DQG� UHODWLYHV�ZHUH� LQ� FORVHVW� FRQQHFWLRQ�ZLWK�GHSUHVVLRQ��%HWZHHQ������DQG�
�����D�VLJQLILFDQW�SRODUL]DWLRQ�RI�WKH�SV\FKRVRFLDO�DQG�KHDOWK�VWDWXV�RI�WKH�IHPDOH�SRSXODWLRQ�FDQ�EH�
REVHUYHG��ZLWK�H[WUHPHO\�KLJK�OHYHOV�RI�GHSUHVVLRQ�DQG�LOO�KHDOWK�LQ�SHUVRQV�UHODWLYHO\�OHVV�VXFFHVVIXO�
GXULQJ�WKH�SURFHVV�RI�VRFLRHFRQRPLF�SRODUL]DWLRQ�RI�WKH�VRFLHW\�

7KLV�VWXG\�ZDV�VXSSRUWHG�E\�WKH�27.$����������27.$���������DQG�7��������UHVHDUFK�
JUDQW�RI�WKH�1DWLRQDO�5HVHDUFK�)XQG�
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,QVWLWXWH�RI�%LRSK\VLFV��6HPPHOZHLV�8QLYHUVLW\�RI�0HGLFLQH��
+������%XGDSHVW��3�2�%�����

(�PDLO��52172#386.,1�627(�+8

$EVWUDFW� %HQHILFLDO�DQG�KDUPIXO�HIIHFWV�RI�VRODU�UDGLDWLRQ�DUH�SUHVHQWHG��7KH�ODWWHU�RQHV�KDYH�
RI� LQFUHDVLQJ� LQWHUHVW� EHFDXVH� RI� WKH� R]RQH� GHSOHWLRQ� FDXVLQJ� WKH� LQFUHDVH� LQ� WKH� 89��%�
FRPSRQHQWV� RI� WKH� VRODU� UDGLDWLRQ�� 7KH� H[SHFWHG� LQFUHDVH� RI� WKH� GDPDJLQJ� HIIHFWV
� GXH� WR�
LQFUHDVHG�89�%�UDGLDWLRQ� LV� WR�EH�TXDQWLILHG�E\�ILHOG�DQG�SHUVRQDO�GRVLPHWU\��%DVHG�RQ�WKH�
UHVXOWV� REWDLQHG�ZLWK� ELRORJLFDO� GRVLPHWHUV�� HODERUDWHG� E\� WKH� DXWKRU� DQG� KHU� FRZRUNHUV�� D�
PRQLWRULQJ�QHWZRUN�ZDV�HVWDEOLVKHG��$QQXDO�SURILOH�RI�WKH�ELRORJLFDOO\�HIIHFWLYH�GRVH�DQG�LWV�
GHSHQGHQFH�RQ�WKH�JHRJUDSKLF�ORFDOL]DWLRQ�KDV�WR�LQIOXHQFH�WKH�DWWLWXGH�RI�VXQEDWKLQJ�WDQQLQJ�
RI�WKH�SHRSOH�

.H\ZRUG��VRODU�UDGLDWLRQ��R]RQH�GHSOHWLRQ��EHQHILFLDO�KDUPIXO�HIIHFW�RI�89�%

,1752'8&7,21

%HQHILFLDO� HIIHFWV� RI� WKH� VRODU� UDGLDWLRQ� KDYH� EHHQ� XVHG� IRU� FXULQJ� SXUSRVHV� HYHQ� LQ� WKH�
SUHKLVWRULF�DJH��,WV�FRUUVFLRXV�DSSOLFDWLRQ�IRU�PHGLFDO�WUHDWPHQW�KDV�VWDUWHG�LQ�WKH�VHFRQG�KDOI�RI�WKH�
ODVW�FHQWXU\�EHJLQQLQJ�RI� WKLV�RQH��7UHDWPHQW�RI�VNLQ�GLVRUGHUV�E\�VRODU�UDGLDWLRQ�LV�FRQQHFWHG�ZLWK�
WKH� DFWLYLW\� RI� WKH� 'DQLVK� GHUPDWRORJLVW�� 1LHOV� )LQVHQ�� 1REHO�SUL]H� ZLQQHU� LQ� SK\VLRORJ\� DQG�
PHGLFLQH�,Q�������+HOLRWKHUDS\�LQWURGXFHG�E\�KLP��EHFDPH�VWHS�E\�VWHS�QRW�RQO\�D�WRRO�RI�PHGLFDO�
WUHDWPHQW�EXW�D�SRZHUIXO�SUHYHQWLRQ�SRVVLELOLW\�RI�GLIIHUHQW�GLVHDVHV��7KXV�WKH�WDQQHG�VNLQ�EHFDPH�DQ�
LQGLFDWRU�RI�ILWWQHVV�DQG�KHDOWK\�FRQGLWLRQ�HVSHFLDOO\�LQ�WKH�ZKLWH�VNLQQHG�SRSXODWLRQ��3HRSOH�OLYLQJ�
LQ� FLWLHV� KDG� GHVLUH� WR� VSHQG� VXPPHU� YDFDWLRQ� RQ� VHDVLGH� VXQEDWKLQJ� LQ� RUGHU� WR�JHW� FRORUHG� VNLQ��
7KXV�WKH�DLP�RI�YDFDWLRQ�ZDV�UDWKHU�EURZQ�VNLQ�WKHQ�WKH�UHOD[DWLRQ�DQG�OHVV�DWWHQWLRQ�KDV

��
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EHHQ�SDLG�WR�WKH�KHDOWK�WKDQ�WR�WKH�WDQQLQJ�HIIHFW�

75($70(17

$�SURIRXQG�FKDQJH�LQ�WKH�JHQHUDO�RSLQLRQ�WRRN�SODFH�VLQFH�WKH�PLGGOH�RI�WKH�ODVW�GHFDGH�DV�
WKH�R]RQH�GHSOHWLRQ�ZDV�GHWHFWHG�E\�)DUPDQ�DQG�KLV�FRZRUNHUV��������RYHU�$QWDUFWLFD�DQG�WKH�VDPH�
SKHQRPHQRQ� ZDV� IRXQG� LQ� WKH� QRUWKHUQ� KHPLVSKHUH� DV� ZHOO� 6WRODUVNL� HW� DO��� ������� 0RUHRYHU�� D�
FRQWLQXRXV� GHFUHDVH� RI� WKH� VWUDWRVSKHULF� R]RQH� ZDV� IRXQG� DOVR� LQ� WKH� PLGGOH� ODWLWXGHV�
�0�%OXPWKDOHU���������,Q�+XQJDU\�WKH�JHQHUDO�GHFUHDVLQJ�WUHQG�LV�DERXW�����������\HDUV��1HPHWK�HW�
D,�� SHUVRQDO� FRPPXQLFDWLRQ���2]RQH� GHSOHWLRQ� HIIHFWV� WKH�ZKROH� DWPRVSKHUH�� LW� EHFDPH� ���*OREDO�
HQYLURQPHQWDO� SUREOHP��7KHUHIRUH� ERWK� GHSOHWLRQ� DQG� LWV� FRQVHTXHQFHV� KDYH� JHQHUDO� HIIHFW� RQ� WKH�
OLYLQJ� DQG� LQDQLPDWH� V\VWHPV�RI� WKH�ZRUOG��7KH� IXQFWLRQ�RI� WKH�R]RQH� OD\HU� LV� WR�SURWHFW� WKH�(DUWK�
IURP� WKH� VKRUW� ZDYHOHQJWKFRPSRQHQWV� RI� WKH� VRODU� UDGLDWLRQ�� L�H�� IURP� WKH� 89�%� UDGLDWLRQ�� 89%�
HQWHULQJ� WKH�(DUWK�VXUIDFH�FDQ�LQGXFH�VSHFLDO�SKRWRFKHPLFDO�UHDFWLRQV�OHDGLQJ�WR�GLIIHUHQW�GDPDJHV�
RI�OLYLQJ�V\VWHPV��:LWK�GHFUHDVLQJ�VWUDWRVSKHULF�R]RQH�FRQFHQWUDWLRQ�WKH�89��%�FRQWHQW�RI�WKH�VRODU�
UDGLDWLRQ� LQFUHDVHV�� FRQVHTXHQWO\� WKH� VRODU� UDGLDWLRQ� IURP� WKH� YLHZSRLQW� RI� ELRORJ\� VHHPV� WR� EH��
0RUH�KDUPIXO�DQG�WKH�OLJKW�RI�WKH�6XQ�ZLWK�D�ZHDNHQHG�R]RQH�VKLHOG�HQGDQJHUV�WKH�ZKROH�ELRVSKHUH�

+XPDQ�KHDOWK�GDPDJH�FDXVHG�E\�89��%�UDGLDWLRQ�PDQLIHVWV�DV�DFXWH�RU� ODWH�GDPDJH�RI� WKH�
VNLQ�DQG�H\HV��$FXWH�VNLQ�GLVRUGHU�FDQ�EH�HU\WKHPD��VNLQ�UHGGHQLQJ���DSSHDULQJ�ZLWKLQ�D�VKRUW��D�IHZ�
KRXUV��ODWHQW�SHULRG�E\�ZKLWH�VNLQQHG�SRSXODWLRQ�DIWHU�H[SRVXUH�WR�6XQ��DQG�ZKDW�LV�ZRUVH��VXQEXUQ�
RI�WKH�VNLQ�DIWHU�H[WUHPH�VRODU�H[SRVXUH�FDQ�EH�DOVR�LQGXFHG��6LPLODUO\�DFXWH�GDPDJH�RI�WKH�H\HV�LV�
WKH� LQIODPPDWLRQ� RI� FRQMXQFWLYD� RU� LQ�PRUH� VHULRXV� FDVH� WKDW� RI�FRUQHD��'LVRUGHUV�� LQGXFHG� E\�
VRODU�,�5DGLDWLRQ��KDYLQJ�ORQJ�ODWHQW�SHULRG��\HDUV��GHFDGHV���DUH�VNLQ�DJLQJ�DQG�VNLQ�WXPRUV��ZKLOH�
LQ� H\HV� WKHVH� DUH� WKH� FDWDUDFWV� OHDGLQJ� WR� EOLQGQHVV�� 5HODWLRQ� EHWZHHQ� H[SRVXUH� WR� 89� RI� WKH�
SRSXODWLRQ�DQG�VNLQ�FDQFHU�LQFLGHQFH�KDV�EHHQ�GHPRQVWUDWHG�HDUOLHU��6OLQH\��:�ROEDUVKW���������EXW�
PRUH� DWWHQWLRQ� KDV� EHHQ� SDLG� WR� WKLV� IDFW� DIWHU� GLVFRYHULQJ� WKH� R]RQH� GHSOHWLRQ� DQG� DQDO\]LQJ� LWV�
FRQVHTXHQFHV��$FFRUGLQJ� WR� WKH�SURJQRVWLFV�RI�81(3� ������������� DQ� LQFUHDVH� LQ� WKH� VNLQ�FDQFHU�
DQG�FDWDUDFW�LQFLGHQFH�LV�H[SHFWHG�LQ�WKH�IXWXUH�IROORZLQJ�WKH�SURJUHVVLQJ�R]RQH�UHGXFWLRQ�

,PPXQHVXSSUHVVLRQ�� LQLWLDWHG�LQ�WKH�VNLQ�E\�89�UDGLDWLRQ�� LV�D�IXUWKHU�GDPDJH�DIIHFWLQJ�WKH�
KXPDQ� KHDOWK�� ,PPXQV\VWHP�� KDYLQJ� PDQ\� IROGHG� IXQFWLRQ�� LV� UHVSRQVLEOH� IRU� UHVLVWDQFH� DJDLQVW�
LQIHFWLRQV�� IRU� HIIHFWLYHO\� RI� DFWLYH� LPPXQL]DWLRQ�� UHVLVWDQFH� DJDLQVW� FDQFHURXV� SUROLIHUDWLRQ�� HWF��
7KXV�LPPXQHVXSSUHVVLRQ�DV�89�HIIHFW�FDQ�LQIOXHQFH�WKH�JHQHUDO�KHDOWK�RI�WKH�ZRUOG�SRSXODWLRQ�

&RQVLGHULQJ�ERWK�WKH�DIRUHPHQWLRQHG�SRVLWLYH�DQG�QHJDWLYH�HIIHFWV�RI�89 UDGLDWLRQ��RQH�FDQ�
DVN� WKH�TXHVWLRQ��ZKHWKHU� WKH�VRODU� UDGLDWLRQ� LV�EHQHILFLDO�RU�KDUPIXO�DQG�GRHV�WKH�R]RQH�GHSOHWLRQ�
DPSOLI\��DQG�LI�LW�LV��LQ�ZKDW�H[WHQW��WKH�KHDOWK�ULVN�RI�WKH�SRSXODWLRQ�

��



7KLV�TXHVWLRQ�LV�RQH�RI�WKH�FUXFLDO�SUREOHPV�RI�WKH HQYLURQPHQWDO�VFLHQWLVWV�DQG�DFFRUGLQJ�
WR� RXU� RSLQLRQ�� DGHTXDWH�PRQLWRULQJ�7KH� ELRORJLFDOO\� HIIHFWLYH�GRVHV�� UHVSRQVLEOH� IRU� WKH�GLIIHUHQW�
ELRORJLFDO� �KDUPIXO�� HIIHFWV� LV� HVVHQWLDO� WR� JHW� DQ� DSSURSULDWH� DQVZHU�� 0RUHRYHU�� IRU� WKH� FRUUHFW�
DVVHVVPHQW�RI�WKH�KXPDQ�KHDOWK�ULVN��D�ZRUOGZLGH�PRQLWRULQJ�QHWZRUN�DQG�ORQJ�WHUP�PRQLWRULQJ�DUH�
QHFHVVDU\��5RQW��HW�DO��������

,Q� RXU� ODERUDWRU\� WKH� EDVLF� FRQFHSW� DQG� WKH� SUDFWLFDO� UHDOL]DWLRQ� RI� WKH� ELRORJLFDO� 89�
GRVLPHWHU� KDYH� EHHQ� HODERUDWHG� �5RQW�� HW� DO�� ������ ������ DQG� DSSOLHG� IRU� WKH� DIRUHPHQWLRQHG�
SXUSRVHV��7ZR�GLIIHUHQW�ELRORJLFDO�GRVLPHWHUV�KDYH�EHHQ�GHYHORSHG�DQG�XVHG�DV�SHUVRQDO�GRVLPHWHU�
DQG� IRU� ILHOG� PRQLWRULQJ� LQ� DSSURSULDWH� PHDVXULQJ� VLWHV�� SDUWO\� LQ� QDWLRQDO� DQG� LQWHUQDWLRQDO�
FRRSHUDWLRQ��%DVHG�RQ�WKH�H[SHULHQFHV�DYDLODEOH�RYHU� WKH�ZRUOG�DQG�RQ�RXU�RZQ�PHDVXULQJ�UHVXOWV��
FRQVLGHULQJ� WKH� FRVW�EHQHILW� FRQFHSW� LV� VXJJHVWHG��0RUHRYHU�� D� ULJKW� DWWLWXGH� LQ� WDQQLQJ�VXQEDWKLQJ�
FDQ� EH� DGYLVHG�ZLWK� WKH� DLP� SUHYHQWLQJ� KHDOWK� GDPDJH� GXH� WR� VRODU� UDGLDWLRQ� EXW� �� XWLOL]LQJ� LWV�
EHQHILFLDO�HIIHFW�

5()(5(1&(6

%OXPWKDOHU��0���������+LJK�DOWLWXGH�89�%�PHDVXUHPHQWV�DQG�WUHQGV��$�5HYLHZ�RI�WKH
6FLHQFH�DQG�6WDWXV�RI�0HDVXULQJ�DQG�0RQLWRULQJ�3URJUDPV�FRQGXFWHG���
DQG�UHSRUWHG�RQ�E\��6FLHQFH�DQG�3ROLF\�$VVRFLDWHV��,QF�

)DUPDQ��&�-�����%�*�*DHGLPDU��-�'�6KDPNOLQ���������/DUJH�ORVVHV�RI�WRWDO�R]RQH�LQ����
$QWDUFWLF�UHYHDO�VHDVRQDO�&,2[�12[�LQWHUDFWLRQ��1DWXUH�������������������

5RQWR�� *\�� 6�*DVSDU�� $�%HUFHV� ������� 3KDJHV� 7�� LQ� ELRORJLFDO� 89� GRVH����
PHDVXUHPHQW�-�3KRWRFKHP��3KRWRELRO��%��%LR,�������������

5RQWR�� *\�� � � � � 6�*DVSDU�� 3�*U�I�� $�%HUFHV�� =�� *XJRO\D� ������� 8OWUYLROHW� GRVLPHWU\� LQ������
RXWGRRU� PDVXUHPHQWV� EDVHG� RQ� EDFWHULRSKDJH� 7�� DV� D� ELRVHQVRU�� 3KRWRFKHP��
3KRWRELRO������������

5RQWR�� *\�3�*U�I�� 6�*DVSDU� ������� %LRORJLFDO� 89� GRVLPHWU\� � D� FRPSUHKHQVLYH� SUREOHP������
-�3KRWRFKHP��3KRWRELRO��%��%LR,�����������

6OLQH\�� '�+�� 0�/�:ROEDUVKW� ������� LQ�� 6DIHW\� ZLWK� ODVHUV� DQG� RWKHU� RSWLFDO� VRXUFHV�� � $�
FRPSUHKHQVLYH�KDQGERRN��1HZ�<RUN� /RQGRQ��3OHQXP

6WRODUVNL��5�� 5�%RMNRY��/�%LVKRS��&K�=HUHIRV��-�6WHDKHOLQH��-��=DZRGQ\��������0HDVXUHG� WUHQGV�
LQ�VWUDWRVSKHULF�R]RQH��6FLHQFH��������������

81(3�� (QYLURQPHQWDO (IIHFWV� RI�2��RQH�'HSOHWLRQ�� �����8SGDWH�3DQHO� UHSRUW� SXUVXDQW� WR�
$UWLFOH ��RI�WKH�0RQWUHDO�3URWRFRO�RQ�VXEVWDQFHV�WKDW�GHSOHWH�WKH�R]RQH�OD\HU��81(3��
����

81(3�� (QYLURQPHQWDO (IIHFWV�RI�2��RQH�'HSOHWLRQ�������8SGDWH��3DQHO�UHSRUW�SXUVXDQW�
WR�$UWLFOH���RI�WKH�0RQWUHDO�3URWRFRO�RQ�VXEVWDQFHV�WKDW�GHSOHWH�WKH�R]RQH�OD\HU��
81(3������

��
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%HWW\�3��3UHHFH

3K\VLFV�7HDFKLQJ�5HVRXUFH�$JHQW
$PHULFDQ�$VVRFLDWLRQ�RI�3K\VLFV�7HDFKHUV
����1�5LYHUVLGH��,QGLDODQWLF�)/������

3KRQH�)D[�������������

$EVWUDFW�� 7KLV� LV� D� ZRUNVKRS� RI� VLPSOH� ORZ�FRVW� VFLHQFH� DFWLYLWLHV� WKDW� ZRPHQ� UROH� PRGHO�
IDFLOLWDWRUV� FDQ� FDUU\� EDFN� WR� WKHLU� KRPH� FRXQWULHV�� 3DUWLFLSDQWV� DUH� LQYLWHG� WR� EULQJ� WKHLU� RZQ�
PDWHULDOV� DQG� GHPRQVWUDWH� WKHP� WR� RWKHUV�� 6LJQ� XS� DW� WKH� ,&:(6� ��� 5HJLVWUDWLRQ� 'HVN� WR� EH� D
GHPRQVWUDWRU�

.H\ZRUGV� GHPRQVWUDWLRQV��ZRPHQ�UROH�PRGHOV��ORZ�FRVW�VFLHQFH��DQG�VLPSOH�VFLHQFH��KDQGV�RQ

2QH� RI� WKH�PRVW� VXFFHVVIXO�ZD\V� WR� LQWHUHVW� JLUOV� LQ� VFLHQFH� DQG� HQJLQHHULQJ� LV� WR� SURYLGH�
KDQGV�RQ�DFWLYLWLHV�IRU�WKHP�WR�FDUU\�RXW�ZLWK�WKH�DVVLVWDQFH�RI�ZRPHQ�UROH�PRGHOV��7KLV�SUHVHQWDWLRQ�
LV�D�WKUHH�SDUW�ZRUNVKRS�WR�KHOS�SUHSDUH�WKH�UROH�PRGHO�IDFLOLWDWRUV�WR�FDUU\�RXW�VXFK�SURJUDPV�LQ�WKHLU�
KRPH�FRXQWULHV�� ,W�ZLOO� IHDWXUH�D�QXPEHU�RI�DFWLYLWLHV� WKDW� UHTXLUH�RQO\�YHU\�VLPSOH��HDVLO\�REWDLQHG�
PDWHULDOV� WKDW� FDQ� EH� FDUULHG� RXW� ZLWK� D� PLQLPXP� RI� SUHSDUDWLRQ� LQ� ORFDWLRQV� ZLWK� PLQLPXP�
IDFLOLWLHV�

,Q� 3DUW� ,�� DV� SDUWLFLSDQWV� JDWKHU� WKH\� ZLOO� GR� �7U\� ,W <RXUVHOI
� RSHQHUV��EULHI� VFLHQFH�
H[SHULPHQWV�VXLWDEOH�IRU�DOO�DJHV������PLQ�

,Q� 3DUW� ��� SDUWLFLSDQWV� LQ� WKH� ,&:(6� ZRUNVKRS� ZLOO� DFWXDOO\� FDUU\� RXW� DFWLYLWLHV�� UHFHLYH�
LQVWUXFWLRQV� DQG� VRPH� PDWHULDOV� WR� WDNH� KRPH�� DQG� HDUQ� DERXW� SURJUDPV� LQ� ZKLFK� WKH� DFWLYLWLHV�
KDYH�EHHQ�XVHG�DQG�VXJJHVWLRQV�RQ�DGDSWLQJ�WKHP�WR�ORFDO�FRQGLWLRQV��7KH�ZRUNVKRS�DFWLYLWLHV�KDYH�
DOO� EHHQ� WULHG� DQG� IRXQG� LQWHUHVWLQJ� E\� VWXGHQWV� RI� DOO� DQJVWURP�SUH�NLQGHUJDUWHQ� WKURXJK� DGXOWV� DV�
ZHOO� DV� WKHLU� IDPLOLHV�� 0DQ\� GLVFLSOLQHV� RI� SK\VLFDO� VFLHQFH�� DQDWKHPDWLF� DQG� HQJLQHHULQJ� ZLOO�
FRQVWLWXWH�WKH�WRSLFV�FRYHUHG������PLQ�

3DUW���LV�VKDULQJ�WLPH�LQ�ZKLFK�SHUVRQV�ZKR�UHJLVWHU�ZLWK�PH�DW�WKH�,&:(6�5HJLVWUDWLRQ�'HVN�
8SRQ� DUULYDO� ZLOO� KDYH� �� PLQXWHV� HDFK� WR� GHPRQVWUDWH� ,� VLPLODU� DFWLYLW\�� ,I� PRUH� SURSRVDOV� DUH�
VXEPLWWHG�WKDQ�WLPH�SHUPLWV��WKH�UHPDLQGHU�PD\�EH�SUHVHQWHG�LQ�DQ�LQIRUPDO�VHWWLQJ�ODWHU�

��
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%HWW\�3��3UHHFH
6RFLHW\�RI�:RPHQ�(QJLQHHUV

����1�5LYHUVLGH
,QGLDODQWLF�)/�������86$
3KRQH�ID[���������������

$EVWUDFW��7KLV�DFWLYLW\�LV�LQ�WZR�SDUWV��,Q�WKH�ILUVW�SDUW�D�SDQHO�RI�PHPEHUV�RI�WKH�86$�6RFLHW\�RI�:RPHQ�(QJLQHHUV�ZLOO�
GHVFULEH�LWV�DFWLYLWLHV�QHWZRUNLQJ�ZLWK�RWKHU�SURIHVVLRQDO�RUJDQL]DWLRQV��,Q�WKH�VHFRQG�SDUW��DOO�WKRVH�DWWHQGLQJ�,&:(6����
ZLOO�KDYH�DQ�RSSRUWXQLW\�WR�GLVSOD\�LQIRUPDWLRQ�DERXW�WKHLU�RUJDQL]DWLRQV�DQG�WR�H[FKDQJH�LQIRUPDWLRQ�DQG�LGHDV�ZLWK�
RWKHU�SDUWLFLSDQWV��72�1(7:25.��7R�UHVHUYH�D�QHWZRUNLQJ�VSDFH�IRU�\RXU�RUJDQL]DWLRQ��EULQJ�PDWHULDOV�DQG�
VLJQ�XS�DW�WKH�,&:(6����5HJLVWUDWLRQ�'HVN�XSRQ�DUULYDO�

.H\ZRUGV� QHWZRUNLQJ��SDUWQHUVKLSV��DQG�H[FKDQJH�LGHDV��SURIHVVLRQDO�OLDLVRQV

3$57�21(��+2:�7+(�62&,(7<�2)�:20(1�(1*,1((56�1(7:25.6��$�SDQHO�GLVFXVVLRQ��SDUWLFLSDQWV�WR�EH�DQQRXQFHG�

8QGHU� WKH� 3URIHVVLRQDO� $VVRFLDWLRQV� /LDLVRQV�&RPPLWWHH�� WKH� 6RFLHW\� RI� :RPHQ� (QJLQHHUV� KDV�ZRUNHG� RXW� D�
QXPEHU� RI� FRRSHUDWLYH� YHQWXUHV� ZLWK� RWKHU� SURIHVVLRQDO� VRFLHWLHV�� 7KHVH� KDYH� LQFOXGHG� VXFK� DFWLYLWLHV� DV� KROGLQJ�
UHFHSWLRQV� DW� QDWLRQDO� FRQYHQWLRQV� RI� RWKHU� HQJLQHHULQJ� VRFLHWLHV� WR� JHW� WR�NQRZ� WKHLU� ZRPHQ� DQG� VWXGHQW� PHPEHUV��
H[FKDQJLQJ�H[KLELW�ERRWKV�DQG�SDJHV�LQ�SURJUDP�ERRNV�DW�FRQYHQWLRQV��SURYLGLQJ�RSSRUWXQLWLHV�IRU�VHYHUDO�VXFK�JURXSV�WR�
LPHUDFW�DW�YDULRXV�UHJLRQDO�DQG�QDWLRQDO�PHHWLQJV��,Q�DGGLWLRQ��WKH�6RFLHW\�RI�:RPHQ�(QJLQHHUV�KDV�PDGH�PDQ\�HIIRUWV�WR�
QHWZRUN�ZLWK HGXFDWLRQDO�RUJDQL]DWLRQV�WKURXJK VXFK� DFWLYLWLHV� DV� SUHVHQWDWLRQV� DW� ORFDO�� UHJLRQDO� DQG� QDWLRQDO�
HGXFDWRUV
�PHHWLQJV�� VSRQVRULQJ� MRLQWO\�:LWK�RWKHU�JURXSV�YDULRXV�HQJLQHHULQJ�VFLHQFH�DFWLYLWLHV�DQG�ZRUNVKRSV� IRU�.����
VWXGHQWV�DQG�HGXFDWRUV� LQ�FRQMXQFWLRQ�ZLWK�PHHWLQJV��REWDLQLQJ�D�JUDQW� WR�VXSSO\�6:(�PDWHULDOV� WR�HGXFDWRUV��7KH�SDQHO�
GLVFXVVLRQV�ZLOO�JLYH�RSSRUWXQLWLHV�IRU�WKRVH�DWWHQGLQJ�WR�DVN�TXHVWLRQV�DQG�RIIHU�VXJJHVWLRQV�

3$57� 7:2��$� 1(7:25.,1*� 6(66,21� )25� 5(35(6(17$7,9(6� 2)� 25*$1,=$7,216� $7,(1',1*�
,&:(6��

(DFK� RUJDQL]DWLRQ� UHSUHVHQWHG� DW� ,&:(6�;�ZLOO� EH�DEOH� WR�SDUWLFLSDWH� LQ�DQ�DFWXDO�QHWZRUNLQJ� VHVVLRQ�ZLWK�DOO�RWKHU�
,&:(6�DWWHQGHHV��,Q�RQH�ODUJH�DUHD��WDEOH�VSDFH�ZLOO�EH�DYDLODEOH�IRU�WKHVH�RUJDQL]DWLRQV�WR�GLVSOD\�LQIRUPDWLRQ�DERXW�WKHLU�
RUJDQL]DWLRQV�DQG�SURJUDPV��WR�DQVZHU�TXHVWLRQV�DQG�WR�WDON�WR�RWKHU�LQWHUHVWHG�ZRPHQ��7KLV�ZLOO�DOORZ�H[FKDQJH�RI�LGHDV�DQG�
LQIRUPDWLRQ��GLVFXVVLRQ�RI�SRVVLEOH�MRLQW�SURMHFWV��DQG�DFWXDO�QHWZRUNLQJ�EHWZHHQ�ZRPHQ�WKHPVHOYHV��2QH�RI�WKH�PRVW�LPSRUWDQW�
DVSHFWV� RI� ,&:(6� LV� WKH� RSSRUWXQLW\� WR�PHHW� RWKHU� ZRPHQ�� 7KH� UROH� RI� WKH� 6RFLHW\� RI�:RPHQ�(QJLQHHUV�ZLOO� EH� WR�
RUJDQL]H�DQG�IDFLOLWDWH�WKLV�QHWZRUNLQJ�VHVVLRQ�

7R�WDNH�SDUW�DQG�UHVHUYH�D�QHWZRUNLQJ�WDEOH�VSDFH�IRU�\RXU�RUJDQL]DWLRQ�
���%ULQJ�LQIRUPDWLRQ�DERXW�\RXU�RUJDQL]DWLRQ�DQG�LWV� SURJUDPV�ZLWK�\RX�
���8SRQ� DUULYDO� DW� ,&:(6� VLJQ� XS� DW� WKH�5HJLVWUDWLRQ�'HVN� WR� JHW� D� VSDFH� UHVHUYHG�� 7KLV� OLVW�ZLOO� EH� SRVWHG�������������
EHIRUH�WKH�VHVVLRQ��

���%ULQJ�D�VPDOO�VLJQ�ZLWK�WKH�QDPH�RI�\RXU� RUJDQL]DWLRQ�
���*HW�PHPEHUV�WR�EH�DW�\RXU�VSDFH�GXULQJ�WKH�QHWZRUNLQJ�VHVVLRQ�
���1(7:25.���

7KH�RUJDQL]HU�RI�WKLV�VHVVLRQ�ZLVKHV�WR�WKDQN�'DZQ�3ODLVDQFH��&KDLU��3URIHVVLRQDO�/LDLVRQV�&RPPLWWHH��6RFLHW\�
RI�:RPHQ� (QJLQHHUV�� &LED� *HLJ\�� 32%R[�,,�� 6W�*DEULHO� /$� ������86$�� SKRQH� ������������� HPDLO�� GDZQEHO�
#DR,�FRP��IRU�KHU�DVVLVWDQFH�LQ�SUHSDULQJ�WKLV�VHVVLRQ��6KH�PD\�EH�FRQWDFWHG�IRU�DGGLWLRQDO�LQIRUPDWLRQ�

��





7+(�,17(51$/�&21)/,&7�2)�:20(1�72'$<��
%$/$1&,1*�&$5((56�$1'�)$0,/<�/,)(

&VLOOD�&VRERWK��0�'���0DULD�.RSS��0�'���3K�'���6DQGRU�6]HGPDN

6HPPHOZHLV�0HGLFDO�8QLYHUVLW\��,QVWLWXWH�RI�%HKDYLRUDO�6FLHQFH�
1DJ\ZLUDG�WHU����%XGDSHVW��+XQJDU\

:RPHQ� WRGD\� DUH� DVVXPLQJ� D� JUHDWHU� UROH� LQ� WKH� ZRUNIRUFH� DQG� DOVR� FRQWLQXLQJ� WKHLU�
UHVSRQVLELOLWLHV�DW�KRPH��$FFRUGLQJ�WR�86�GDWD������RI�ZRPHQ�ZLWK�D�FKLOG�XQGHU�WKH�DJH�RI�VL[�DUH�LQ�
WKH�ZRUNIRUFH�� XS� IURP� ��� SHUFHQW� LQ� ������ ,Q� GXDO�LQFRPH� IDPLOLHV�� ���� RI�ZRPHQ� DVVXPH� WKH�
UHVSRQVLELOLW\� IRU� FRRNLQJ�� ���� IRU� VKRSSLQJ�� ���� IRU� FOHDQLQJ�� DQG� ����� IRU� WDNLQJ� FDUH� RI� WKH�
FKLOGUHQ��8QOLNH�PHQ�ZKR�VHH� WKHLU�SULPDU\� UROH� LQ� WKH� IDPLO\�DV� WKH�EUHDGZLQQHU��ZRPHQ� WHQG� WR�
YLHZ�DOO�WKHLU�UROHV�DV�HTXDOO\�LPSRUWDQW�ZLIH��PRWKHU�DQG�ZRUNHU�

7KH� GHPDQGV� RI� ZRPHQ� WRGD\� DUH� LPPHQVH�� 3XUVXLQJ� D� SURIHVVLRQDO� FDUHHU�� LV� DOPRVW�
LQFRPSDWLEOH�ZLWK�FKLOGUHQ�DQG�IDPLO\�OLIH��EHFDXVH�FRQGLWLRQV�DW�WKH�ZRUNSODFH�XVXDOO\�GR�QRW�WDNH�
IDPLO\�REOLJDWLRQV�LQWR�FRQVLGHUDWLRQ��:RPHQ�DUH�HLWKHU�IRUFHG�WR�GURS�RXW�IURP�ZRUN��WR�EH�DEOH�WR�
WDNH� FDUH� RI� WKHLU� FKLOGUHQ�� RU� FRQWLQXH�ZRUNLQJ� DQG� QRW� VSHQG� VXIILFLHQW� WLPH�ZLWK� WKHLU� IDPLOLHV��
7KLV�RIWHQ�OHDGV�WR�LQWHUQDO�FRQIOLFWV��IHHOLQJV�RI�VWUHVV��JXLOW�DQG�IDWLJXH�

,Q� D�+XQJDULDQ� QDWLRQDO� UHSUHVHQWDWLYH� VWXG\� �SRS�� QR�� ��������� WKH� SK\VLFDO�� SV\FKRORJLFDO�
DQG� VRFLRHFRQRPLF� VWDWXV� RI� WKH� SRSXODWLRQ�ZDV� VXUYH\HG��5HVXOWV� VKRZ� WKDW� ������RI�+XQJDULDQ�
ZRPHQ�DUH�ZRUNLQJ��FRPSDUHG�WR�������RI�PHQ��7KLV�LQGLFDWHV��WKDW�+XQJDULDQ�ZRPHQ�VKDUH�D�JUHDW�
SDUW�RI�WKH�ILQDQFLDO�UHVSRQVLELOLWLHV�RI�WKH�IDPLO\�

7KH�PDMRULW\�RI�ZRPHQ�ZRUNLQJ�LQ�WKH�ZRUNIRUFH�DUH�EHWZHHQ�WKH�DJH�RI����DQG�������������
2QO\� IRXU�SHUFHQW�RI� WKH�ZRPHQ�ZRUN� DIWHU� WKH� DJH�RI� VL[W\�� �����RI� WKH� IHPDOH�SRSXODWLRQ�KDV�D�
XQLYHUVLW\�GHJUHH� DQG�KROGV� D� OHDGLQJ�SRVW� DW� WKHLU�ZRUNSODFH��������RI� WKH�ZRPHQ�ZRUN� LQ�RWKHU�
LQWHOOHFWXDO�RFFXSDWLRQV��:RPHQ�ZRUNLQJ�LQ�KLJKO\�TXDOLILHG�MREV�DUH�PDLQO\�EHWZHHQ�WKH�DJH�RI����
DQG�����������7KLV�DJH�JURXS�VHHPV�WR�EH�WKH�PRVW�DFWLYH�DW�DOO�OHYHOV�RI�WKH�IHPDOH�ZRUNIRUFH�

7KH� DYHUDJH� QXPEHU� RI� FKLOGUHQ� LQ� D� IDPLO\� LQ� +XQJDU\� LV� ����� WKLV� QXPEHU� LV� VRPHZKDW�
ORZHU������FKLOGUHQ��LQ�IDPLOLHV�ZKHUH�WKH PRWKHU�KDV�D�XQLYHUVLW\�GHJUHH�RU�KROGV�D�OHDGLQJ�SRVW�DW�
KHU�ZRUNSODFH�

7KH�DYHUDJH�SRLQWV�RQ�WKH�DEEUHYLDWHG�YHUVLRQ�RI�WKH�%HFN�'HSUHVVLRQ�,QYHQWRU\��%',��ZDV�
����DPRQJ�DOO�WKH�ZRPHQ�VXUYH\HG��7KLV�ZDV�VRPHZKDW�ORZHU����SRLQWV��DPRQJ�ZRPHQ�ZKR�ILOO�LQ
OHDGLQJ�SRVWV�DQG�KLJKHU�DPRQJ�XQHPSOR\HG�ZRPHQ�������SRLQWV���������RI�KLJKO\�TXDOLILHG�ZRPHQ�
DUH� LQ� QRUPDO� UDQJH� RI� WKH� %',� VFRUH�� ������ DUH� PLOG� GHSUHVVLYHV�� 2QO\� ������ RI� ZRPHQ� QRW�
ZRUNLQJ�IDOO�LQWR�WKH�QRUPDO�%',�UDQJH��������KDYH�VHYHUH�GHSUHVVLYH�V\PSWRPV�

��
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$021*�+81*$5,$1�:20(1�(03/2<((6

$QQD�7RPSD��0�'�

1DWLRQDO�,QVWLWXWH�RI�2FFXSDWLRQDO�+HDOWK��'HSW��RI�*HQRWR[LFRORJ\
+������%XGDSHVW��1DJ\ZLUDG�WHU����+XQJDU\

7KHUH� KDV� EHHQ� DQ� H[WHQVLYH�GLVFXVVLRQ� RI� WKH�ZRPHQ� UROHV� LQ� WKH� HFRQRPLF� GHYHORSPHQW�� VFLHQFH� DQG�WHFKQRORJ\�
DOWKRXJK� WKH� H[SDQVLRQ� RI� KLJKHU� HGXFDWHG�ZRPHQ� LQFUHDVHG�E\������XS� WR� ���SHUFHQW� RI� WKH�ZRUOG
V� KLJKHU HGXFDWHG�SRSXODWLRQ��
$OWKRXJK� *(&'� SURSRVHG� WR� LQFUHDVH� WKH� QXPEHU� RI� JLUOV� DQG� ZRPHQ� VWXG\LQJ� QRQ�WUDGLWLRQDO� VXEMHFWV� VXFK� DV� VFLHQFH� DQG�
HQJLQHHULQJ��ZRPHQ
V�ZRUN�LV�VWLOO�FRQFHQWUDWHG�LQ�WKH�DVVLVWDQW�RU�HYHQ�ORZHU�OHYHO�LQ�PDQ\�(DVW�(XURSHDQ�FRXQWULHV�DQG�RQO\�YHU\�
IHZ�SURIHVVLRQDOV�DEOH�WR�ULFK�WRS�SRVLWLRQV�

,Q�+XQJDU\�ZRPHQ�KDYH�LQGHSHQGHQW�MREV�VLQFH�����V��,Q�WKH�ILUVW�SHULRG�RI�FRPPXQLVP�WKH\�ZHUH�LQYROYHG�LQ�WKH�
KHDY\� LQGXVWULDO�ZRUN�VLPLODU� WR�PDQ�FRPLQJ� IURP� WKH� UXUDO�HQYLURQPHQW��$OWKRXJK� ODWHU� WKLV�HTXDOL]DWLRQ�ZDV�FULWLFL]HG�E\�KHDOWK�
SURIHVVLRQDOV�VWLOO�LQ������RXW�RI�����PLOOLRQ�HPSOR\HG�ZRPHQ�����WKRXVDQG�ZRPHQ�ZHUH�ZRUNLQJ�LQ�XQVNLOOHG�SRVLWLRQ�LQ�
WKH�KHDY\�LQGXVWU\��UHSDLU�DQG�VHUYLFHV��7KH�\RXQJHU�JHQHUDWLRQ�EHFDPH�PRUH�HGXFDWHG�DQG�WRRN�WKH�HDVLHU�MREV�LQ�KHDOWK�DQG�
VRFLDO�ZRUNV�DFWLQJ�DV�QXUVHV��WHDFKHUV��RU�DGPLQLVWUDWRUV�LQ�WKH�JRYHUQPHQW�RIILFHV�

7KH� KHDOWK� HIIHFW� RI� WKLV� VXGGHQ� FKDQJH� LQ� OLIH� VW\OHV�ZDV� DOUHDG\�PHDVXUDEOH� LQ� ����� DQG� WKH� WHQGHQF\� RI�OLIH�
H[SHFWDQF\�GHFUHDVHG�DQG� WKH�PRUWDOLW\�UDWH�GUDPDWLFDOO\� LQFUHDVHG� LQ�+XQJDU\�VLQFH� WKH�PLGGOH�RI���V��1RZDGD\V� WKH�VLWXDWLRQ�IRU�
ZRPHQ�LQ�ZRUNSODFH� LV�HYHQ�PRUH�FULWLFDO��7KH�ORZHU�HGXFDWHG�ZRPHQ�SRSXODWLRQ�LV�QDWXUDOO\�IRUFHG�WR�UHWXUQ�EDFN�WR�WKH�IDPLO\�
OLIH�UDFLQJ�FKLOGUHQ��SDUDOOHO�WR�WKH�LQFUHDVH�RI�WKH�XQHPSOR\PHQW�UDWH��$W�WKH�VDPH�WLPH�WKH�JRYHUQPHQW�PRYHG�RXW�WKH�PRQH\�IURP�
WKH�VRFLDO�VXSSRUW�DQG�ZHOIDUH�IURP�WKH�FKLOGUHQ�FDUH�WKHUHIRUH�WKH�QXUVHU\�VFKRROV�DQG�WKH�GD\�FDUH�FHQWHUV�DUH�QRW�DYDLODEOH�IRU�
IUHH�RI�FKDUJH�DQ\PRUH��DQG�WKHLU�QXPEHU�LV�DOVR�GUDPDWLFDOO\�UHGXFHG��7KH�QXPEHU�RI�QXUVHU\�VFKRROV�UHGXFHG�IURP�������������WR�
������������7KH�QXPEHU�RI�NLQGHU�JDUGHQV�LV�VWLOO�VWDEOH�KRZHYHU�IRU�WHQ�WLPHV�PRUH�IHHV��,WV�QXPEHU�YDULHG�EHWZHHQ������
DQG������ZLWKLQ�WKH�ODVW����\HDUV��,Q�WKH�+XQJDULDQ�IDPLO\�LI�WKH�IDWKHU�LV�XQHPSOR\HG�WKH�PRWKHU�KDV�D�EHWWHU�FKDQFH�WR�ILQG�
MREV�� EHFDXVH� WKH� ODERU� PDUNHW� SUHIHUV� WKH� OHVV� H[SHQVLYH� ZRPHQ� ZRUN�� 7KHUHIRUH� WKH�XQHPSOR\PHQW UDWH� LV� KLJKHU�
DPRQJ�WKH�XQVNLOOHG�PHQ�WKDQ�LQ�ZRPHQ�LQ�+XQJDU\�

*HQHUDOO\� WKH�PRUELGLW\� UDWH�RI�ZRPHQ� LV�KLJKHU�� DOWKRXJK� WKH� OLIH�H[SHFWDQF\� LV����\HDUV� ORQJHU� WKDQ� IRU� WKH�
PDQ�LQ�+XQJDU\��7KLV�GLIIHUHQFH�LV�SDUWLDOO\�ELRORJLFDOO\�GHWHUPLQHG�DQG�LV�SUREDEO\�GXH�WR�WKH�EHWWHU�FRSLQJ�RI�SUREOHPV�
DPRQJ�ZRPHQ��7KHUH�VHHPV�WR�EH�WKUHH�IDFWRUV�DUH�LQIOXHQFLQJ�WKH�ZRPHQ�KHDOWK�DQG�WKHLU�TXDOLW\�RI�OLIH�LQ�+XQJDU\�

��/LIH�VWDQGDUG� PRUELGLW\�DQG�PRUWDOLW\�UDWHV�LQ�DOO�PDLQ�GLVHDVH�FDWHJRULHV�FRQILUP�WKDW�SHRSOH�DW� WKH�ORZHU�HQG�RI�
WKH�VRFLDO�VFDOH�KDYH�WKH�SRRUHVW�KHDOWK�FDXVLQJ�LQHTXDOLW\�LQ�WKHLU�YXOQHUDELOLW\�DQG�KHDOWK�

��-RE�FRQGLWLRQ� VRFLDO�VXSSRUW�UHVRXUFHV�DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�IXHO�LQ�FRQWURO�
RI�WKHUH�ZRUN�LV�D�PDLQ�IDFWRU�RI�
ZHOO�EHLQJ��3URIHVVLRQDO�VWDWXV�DQG�WUDLQLQJ�KDYH�D�GLUHFW�EHDULQJ�RQ�ZRUN�FRQGLWLRQ��7KHUH�LV�D�JUHDW�LPEDODQFH�EHWZHHQ�
WKH� MRE� GHPDQG� DQG� WKH� FRQWURO� RI� TXDOLW\� RI�ZRUN� DPRQJ�PHQ�� XVXDOO\� LQ� WKH� MREV�PDLQO\� KHOG� E\�ZRPHQ� WKHUH� LV� D�
PDUNHG�PLVPDWFK�EHWZHHQ�MRE�GHPDQGV�DQG�SHUFHLYHG�OHYHO�RI�FRQWURO��%OXH�FROODU�MREV�FDUU\LQJ�D KLJKHU�KHDOWK�ULVN�IRU�
ZRPHQ� LQFOXGH� SDFNLQJ�� SURGXFWLRQ� RI� HOHFWULFDO� JRRGV�� WH[WLOHV�� FORWKLQJ� PDQXIDFWXUHV�� EXW� DOVR� KHDOWK� ULVN� FDQ� EH�
GHWHFWHG�LQ�PDQ\�ZKLWH�FROODU�MREV�LQ�KHDOWK�FDUH��HQJLQHHULQJ�DQG�VHUYLFHV�

��)DPLO\�FRQGLWLRQ� WKH�KHDOWK�VWDWXV�LV�PDUNHGO\�LQIOXHQFHG�E\� WKH�PDULWDO�VWDWXV��GLYRUFHG�SHRSOH�DUH�PRUH�YXOQHUDEOH�DQG�
OHVV�DEOH�WR�KDQGOH�WKH�HQYLURQPHQWDO�VWUHVV�DQG�SK\VLFDO�ORDGLQJ�

$V�WKH����VW�FHQWXU\�DSSURDFKHV��WKH�JURZLQJ�VWUHVV�DQG�SUHVVXUH�RI�ZRUN�LV�EHFRPLQJ�DQ�DODUPLQJ�SURVSHFW��SDUWLFXODUO\�
LI�WKHUH�LV�QR�FRUUHVSRQGLQJ�LPSURYHPHQW�LQ�WKH�SV\FKRVRFLDO�UHVRXUFHV�QHHGHG�WR�FRSH�ZLWK�LQFUHDVLQJ�MRE�GHPDQGV�

��
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$EVWUDFW��1HZ�PRGHOV�RI�WKH�GLYLVLRQ�RI�ODERXU�ZLWKLQ�WKH�IDPLO\�KDYH�XQGHUVFRUHG�D�WDVN�RULHQWHG��
HPRWLRQDOO\�QHXWUDO��JHQGHUOHVV�PRGH�RI�RSHUDWLRQ�LQ�HDUO\�SDUHQWLQJ��6RDULQJ�GLYRUFH�UDWHV�DQG�WKH�
LQFUHDVH�LQ�ELUWKV�RXW�RI�ZHGORFN�KDYH�PXOWLSOLHG�WKH�QXPEHU�RI�VLQJOH�SDUHQW�KRXVHKROGV�)HPLQLVW�
LQIOXHQFHV� FDQ� EH� GHWHFWHG� LQ� HDFK� RI� WKHVH� GHYHORSPHQWV�� 7KH� IHPLQL]DWLRQ� RI� WKH� WHDFKLQJ�
SURIHVVLRQ�FRXSOHG�ZLWK�WKH�VXEPLVVLYH�DWWLWXGHV�RI�PDOH�WHDFKLQJ�VWDIIV�KDYH�DOO�EXW�HOLPLQDWHG WKH�
GLVWLQFWLYH� PDOH� PRGHO� IURP� ODWHU� VWDJHV� RI� VRFLDOL]DWLRQ�� )LQDOO\�� WKH� IHPLQLVP�GLFWDWHG� K\VWHULD�
DERXW��SROLWLFDOO\�FRUUHFW��ZD\V�RI�FRXUWVKLS�DQG�PDOH�IHPDOH�LQWHUFRXUVH�KDV�URRWHG�RXW�PXFK�RI�WKH�
VSRQWDQHLW\� DQG� ZDUPWK� RI� HDUOLHU� SDWWHUQV� RI� FRPPXQLFDWLRQ�� 7KH� G\VIXQFWLRQ� VHHPV� WR� EH� OHVV�
WUDQVLWRU\�WKDQ�PRVW�RI�XV�ZRXOG�KRSH�
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8MSHVWL�+RVSLWDO��%XGDSHVW��+XQJDU\

$EVWUDFW�� 3URSRUWLRQ� RI�ZRPHQ�DPRQJ� WKH�KRVSLWDO� GRFWRUV� LQFUHDVHG� LQ�+XQJDU\� DIWHU� WKH�:RUOG�
:DU�,,�� 0DLQO\�LQ�FHUWDLQ�VSHFLDOWLHV��LQWHUQDO�PHGLFLQH��RSKWKDOPRORJ\��HWF�����0DLQ�FKDUDFWHULVWLFV�
RI� WKLV�YRFDWLRQ� DUH�� VWUHVVIXOQHVV�� IUHTXHQW�XQH[SHFWHGQHVV� LQ� WKH�DFWLYLW\��XQFHUWDLQW\� LQ� ILQLVKLQJ�
WKH�ZRUNLQJ�KRXUV��OLPLWDWLRQV�LQ�IUHH�ZHHNHQGV��KROLGD\V�DQG�EHLQJ�RQ�GXW\�WKDW�XQLILHV�WKH�DOO�RWKHU�
IHDWXUHV�� 5DWLR� EHWZHHQ� ZRUNLQJ� KRXUV� DQG� VSDUH� WLPH� LV� DOWHUHG�� 6RPDWLF� DQG� SV\FKLF� EXUGHQ� LV�
ODUJHU� IRU� WKH� ZRPHQ� WKDQ� IRU� WKH� PHQ�� %HLQJ� RQ� GXW\� UHSUHVHQWV� WKH� IRFXV� RI� WKH� SUREOHPV��
&RQVHTXHQFHV� RI� LW� DUH�� GHPDQG� WR� WUDQVSRVH� WKH� KRXVHKROG� WDVNV�� WR� JHW� VXEVWLWXWLRQ� LQ� FKLOGFDUH�
WDNLQJ��WR�PLVV�VRPH�HYHQWV��0RUHRYHU��LWV�SV\FKLF�HIIHFW�FDQ�EH�REVHUYHG�RQ�GD\V�SULRU�WR�DQG�DIWHU�
WKH� GXW\� GD\� �WHQVLRQ� � XSVHW� VWDWH� � H[KDXVWLRQ��� 7KHVH� FRPPLWPHQWV� LQIOXHQFH� WKH� FRQWHQW� RI�
VSHQGLQJ� WKH�VSDUH� WLPH��7KH�ZRPHQ�FDQ� OHVV�FRPSHQVDWH� WKHLU�EXUGHQ�ZLWK� LQWHOOHFWXDO�DQG�VRFLDO�
DFWLYLWLHV�WKDQ�WKH�PHQ�FDQ�DQG�OHVV�WLPH�UHPDLQV�IRU�VFLHQWLILF�ZRUN��,Q WKLV�UHVSHFW��VXSSRUW�RI�WKH�
VSRXVH� LV� LPSRUWDQW�� 0DUULDJH� FRQIOLFWV� DUH� FRPPRQ�� $V� WKH� UHVXOW� RI� WKLV� NLQG� RI� ZD\� RI� OLIH��
UHFHQWO\�OHVV�IHPDOH�GRFWRUV�LQWHQG�WR�EHFRPH�RU�UHPDLQ�KRVSLWDO�GRFWRU�
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'HSW��RI�$QDWRP\��/DERUDWRU\�RI�1HXURELRORJ\�
6HPPHOZHLV�0HGLFDO�8QLYHUVLW\��%XGDSHVW

7KH�GLIIHUHQWLDO�VSHFLDOL]DWLRQ�RI�FRJQLWLYH�IXQFWLRQV�LQ�WKH�OHIW�YHUVXV�ULJKW�FHUHEUDO�KHPLVSKHUHV�LV�
RQH� RI� WKH�PRVW� VSHFWDFXODU� FKDUDFWHULVWLFV� RI� WKH�PDWXUH�KXPDQ�EUDLQ�� ,Q�EULHI�� WKH� OHIW� KHPLVSKHUH� LV�
VSHFLDOL]HG��LQ�����RI�WKH�SRSXODWLRQ��IRU�ODQJXDJH�DQG�UHODWHG�VHULDO�SURFHVVLQJ�RI�LQIRUPDWLRQ��ZKLOH�WKH�
ULJKW�KHPLVSKHUH�LV�VSHFLDOL]HG�IRU�QRQYHUEDO�SURFHVVHV��LQFOXGLQJ�WKUHH�GLPHQVLRQDO�YLVXDOL]DWLRQ��PHQWDO�
URWDWLRQ�� IDFH� UHFRJQLWLRQ�� XQGHUVWDQGLQJ� WKH� PHDQLQJ� RI� IDFLDO� H[SUHVVLRQ� HWF�� 7KH� �OHIW� EUDLQ�� RU�
GRPLQDQW�KHPLVSKHUH� LV�DQDO\WLFDO�� ORJLFDO��SHUFHLYHV� WLPH� � SDVW�DQG�IXWXUH����WKH��ULJKW�EUDLQ��RU�WKH�
�PLQRU��KHPLVSKHUH�LV�PRUH�HPRWLRQDO��KROLVWLF�LQ�LQIRUPDWLRQ�SURFHVVLQJ��LV�FUHDWLYH��DQG�KDV��LI�WKH�
SHUVRQ�KDV�DW�DOO��VHQVH�RI�KXPRU��6HYHUDO�OLQHV�RI�HYLGHQFHV�VXJJHVW��KRZHYHU��WKDW�WKH�EUDLQV�RI�WKH�WZR�
VH[HV�PD\�GLIIHU� LQ� WKHLU� SDWWHUQV� RI� FHUHEUDO� DV\PPHWU\�� UHVXOWLQJ� LQ�GLIIHUHQFHV� LQ� FRJQLWLRQ�DV�ZHOO��
+HUH�ZH�ZRXOG�PHQWLRQ�RQO\�D�IHZ�H[DPSOHV��ZKLFK�PLJKW�EH�RI�LQWHUHVW�IRU�IXUWKHU�FRQVLGHUDWLRQ�

��%HFDXVH� RI� KRUPRQDO� GLIIHUHQFHV�� WKH� HDUO\� GLIIHUHQWLDWLRQ� RI� WKH� WZR�KHPLVSKHUHV� LV� VRPHZKDW��
VORZHU� LQ� ER\V� WKDQ� LQ� JLUOV��7KLV� VH[XDO�GLPRUSKLVP� LQ�QHXUDO RUJDQL]DWLRQ�XQGHUO\LQJ�FRJQLWLRQ�PD\�
KDYH��WKHUHIRUH��HGXFDWLRQDO�LPSOLFDWLRQV��WKH�OHDUQLQJ��UK\WKP��RI�ER\V�EHWZHHQ���DQG����LV�UHPDUNDEO\�
GLIIHUHQW� �VORZHU�� IURP� WKDW� RI� WKH� JLUOV��ZKLFK�ZRXOG� QHFHVVLWDWH� GLIIHUHQW� WHDFKLQJ� DSSURDFKHV� LQ� WKH�
VFKRRO�IRU�ER\V�DQG�JLUOV�DW�WKLV�HDUO\�OHDUQLQJ�SHULRG�

��� ,Q� JLUOV� ERWK� KHPLVSKHUHV� UHWDLQ� D� JUHDWHU� SODVWLFLW\� IRU� D� ORQJHU� SHULRG� WKDQ� LQ� ER\V��
VXJJHVWLQJ�WKDW�IHPDOHV�PD\�KDYH�D�ORZHU�LQFLGHQFH�RI�GHYHORSPHQWDO�GLVRUGHUV�DVVRFLDWHG�ZLWK�
OHIW�KHPLVSKHUH� GLVRUGHUV�� ,QGHHG�� GHYHORSPHQWDO� G\VOH[LD�� DSKDVLD�� LQIDQWLOH� DXWLVP�� VWXWWHULQJ�
DUH� PRUH� IUHTXHQW� LQ� PDOHV� � DQG� ODQJXDJH� GHILFLWV� DUH� SURPLQHQW� V\PSWRPV� LQ� DOO� RI� WKHVH�
V\QGURPHV�

��� ,Q�JHQHUDO��GXH� WR�WKH�H[WHQGHG�SODVWLFLW\�RI� WKH�GHYHORSLQJ�KHPLVSKHUHV�� WKH�ODWHUDOLW\�RI���
IXQFWLRQV�LQ�WKH�IHPDOH�EUDLQ�LV�QRW�DV�H[SUHVVHG�DV�LQ�PDOHV��6RPH�OH[LFDO�HOHPHQWV�RI�VSHDNLQJ�
IRU�LQVWDQFH�DUH�UHSUHVHQWHG�DOVR�LQ�WKH�ULJKW�KHPLVSKHUH��LQ�IHPDOHV��DQG�IHPDOHV�DUH�LQ�JHQHUDO�
PRUH� UHDFWLYH� WKDQ�PHQ� WR� VWLPXOL�ZLWK�HPRWLRQDO�FRQWHQW��0DOHV�RIWHQ�VFRUH�KLJKHU� LQ� WHVWV�RI�
PDWKHPDWLFDO� UHDVRQLQJ� �DOJHEUD� LV� �ORFDOL]HG�� LQ� WKH� OHIW� KHPLVSKHUH�� DQG� LQ� XQGHUVWDQGLQJ�
VSDWLDO�UHODWLRQVKLSV�ZKLOH�IHPDOHV�VFRUH�KLJKHU�LQ�WHVWV�RI�YHUEDO�IOXHQF\��DQG�LQ�WKH�PHDQLQJ�RI�
IDFLDO�H[SUHVVLRQ�

���6RPH�EUDLQ�UHJLRQV��IURQWDO�DQG�WHPSRUDO�OREHV��RI�PHQ�DJH�IDVWHU�RU�HDUOLHU�WKDQ�WKRVH�RI�
ZRPHQ��7KLV�LV�GXH�WR�DQ�HVSHFLDOO\�KLJK�DQGURJHQ�UHFHSWRU�SRSXODWLRQ�HDUO\�LQ�GHYHORSPHQW�LQ�
WKHVH�EUDLQ�UHJLRQV��ZKLFK�PDNH�WKHVH�UHJLRQV�PRUH�VXVFHSWLEOH�WR�DJLQJ�HIIHFWV�ODWHU�LQ�OLIH�

7KHVH� JHQGHU� GLIIHUHQFHV� LQ� EUDLQ� IXQFWLRQV� DUH�� RI� FRXUVH�� EDVHG� RQ� VWDWLVWLFDO� GDWD��
,QGLYLGXDO�GLIIHUHQFHV�PLJKW�DQG�XVXDOO\�GR�RYHUODS��� WKLV� LV�ZK\�ZH��IHPDOHV�RU�PDOHV��ULFK�RU�
SRRU��DUH�DOO�GLVWLQFW�SHUVRQDOLWLHV�
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'HSDUWPHQW�RI�6XUYH\LQJ��7KH�8QLYHUVLW\�RI�+RQJ�OHRQJ��3RNIXODP�5RDG��+.

�
6FOO22,�RI�$UFKLWHFWXUH�DQG�&LYLO�(QJLQHHULQJ��8QLYHUVLW\�RI�%DWK��%DWK�%$���$<��8.

$EVWUDFW� )RU�PDQ\�\HDUV��LW�KDV�EHHQ�EHOLHYHG�WKDW�SULFHV�IRU�FRQVWUXFWLRQ�SURMHFWV�DUH�GHWHUPLQHG�E\�IRUHFDVWV�
RI� FRQWUDFWRUV
� FRVWV�� 6XFK� EHOLHI� LV� HPERGLHG� LQ� ZLGHO\� HPSOR\HG� SURFHGXUHV� IRU� SULFH� GHWHUPLQDWLRQ�� DV�
GHVFULEHG� LQ� PHWKRGV� RI� PHDVXUHPHQW� DQG� D� YDULHW\� RI� ERRNV� DQG� SDSHUV�� +RZHYHU�� UHODWLYH� PRYHPHQWV� LQ�
EXLOGLQJ� FRVWV� DQG� WHQGHU� SULFHV� JLYH� FOHDU� LQGLFDWLRQV� WKDW�� DW� OHDVW� IRU� LQGLYLGXDO� SURMHFWV�� IDFWRUV� RWKHU� WKDQ�
FRQWUDFWRUV
� IRUHFDVWV� RI� FRVW� DUH� RI� LPSRUWDQFH�� LQ� SDUWLFXODU�� WKH� LPSDFW� RI� 
PDUNHW� FRQGLWLRQV
�� *LYHQ� WKH�
SHRSOH�RULHQWDWLRQ�RI�PDUNHWLQJ�DQG�WKH�IDFWRUV�GHULYHG�WKHUH�IURP��ZKLFK��LQFUHDVLQJO\��DUH�HPSOR\HG�E\�FOLHQWV�
RI� WKH� LQGXVWU\� WR� GLIIHUHQWLDWH� EHWZHHQ� FRQWUDFWRUV�� LW� LV� VXJJHVWHG� WKDW� JHQGHU�WUDLWV� DUH� OLNHO\� WR� EH� RI�
VLJQLILFDQFH� LQ�FRQWUDFWRUV
�REWDLQLQJ�SURMHFWV��7KXV�� WKH�SHUVRQQHO�DQG�SHUVRQDOLW\�LQIOXHQFHV�RQ�WKH�RSHUDWLRQ�
RI� WKH� WHFKQLFDO� SURFHVVHV� RI� HVWLPDWLQJ� DQG�ELGGLQJ� WR� VHFXUH� VXUYLYDO� DQG� VXFFHVV� LQ� WKHQ�GHPDQGLQJ� VRFLR�
HFRQRPLF� HQYLURQPHQW� RI� WKH� FRQVWUXFWLRQ� LQGXVWU\� DUH� H[DPLQHG�� 7KH� YDOXH� RI� HVWLPDWLQJ� LQ� SULFLQJ�
FRQVWUXFWLRQ�SURMHFWV�DSSHDUV�WR�EH�KLJKO\�TXHVWLRQDEOH��ZKLOVW�WKH�LPSRUWDQFH�RI�WKH�HPHUJHQW�SHUVRQQHO�LVVXHV�
DUH�XQGHU�UHFRJQL]HG�

.H\ZRUGV�0DUNHWLQJ��FRQVWUXFWLRQ�HVWLPDWLQJ��ELGGLQJ

,1752'8&7,21

6HYHUDO� SXEOLFDWLRQV� DUH� SURGXFHG� HDFK� \HDU� RQ� YDULRXV� IDFHWV� RI� HVWLPDWLQJ� DQG� ELGGLQJ� ZKLFK�WHQGHG� WR� IRFXV� RQ�
SDUWLFXODU�LVVXHV�� DFFXUDF\�LQ�HVWLPDWLQJ��YDULDELOLW\�RI�SULFH�SUHGLFWLRQV�E\�FRQVXOWDQWV��ELGGLQJ�PRGHOV�HWF��7KH�YDVW�PDMRULW\�RI�
WKHVH�DUH�IRXQGHG�RQ�WKH�DVVXPSWLRQ�RI�WKH�WUDGLWLRQDO�HVWLPDWH�WHQGHU�UHODWLRQVKLS�LQ�ZKLFK�IRUHFDVW�FRVW�SOXV�
PDUN�XS
�\LHOGV�SULFH�

)RU�PDQ\�\HDUV�� WKH� FRQVWUXFWLRQ LQGXVWU\� KDV� XVHG�FRVW�HVWLPDWLQJ� �FRVW� IRUHFDVWLQJ��DV� WKH�EDVLV� IRU� SULFH�
GHWHUPLQDWLRQ�RQ�LQGLYLGXDO�SURMHFWV��$�ODUJH�QXPEHU�RI�WH[WV�GHVFULEH�HVWLPDWLQJ�WHFKQLTXHV�LQ�KLJKO\�GHWDLOHG�EXW�DOVR�
KLJKO\� WUDGLWLRQDO� DSSURDFKHV� � VXFK� DV� FRVWLQJ� FDUSHQWU\� DQG� MRLQHU\� LWHPV�� +RZHYHU�� WKH� HPSKDVLV� RQ� LQGLYLGXDO�
SURMHFWV� WHQGV� WR� REVFXUH� WKH� XQGHUSLQQLQJ� EXVLQHVV� HVVHQWLDOV� DV� HPERGLHG� LQ� WKH� UHTXLUHPHQW� IRU� VXUYLYDO� DQG� WKH�
FULWHULD�IRU�VXFFHVVIXO�SHUIRUPDQFH�RI�RUJDQLVDWLRQV�

7KH� LQGXVWU\� UHWDLQV�� DQG� LQ� PDQ\� ZD\V� DFWV� WR� PDLQWDLQ�� KLJK� GHJUHHV� RI� PDVFXOLQLW\� DQG�� KHQFH�� PDOH�
GRPLQDWLRQ��:RPHQ�DQG�IHPLQLQH�WUDLWV�DUH�H[FOXGHG�ERWK�DFWLYHO\�DQG�SDVVLYHO\�� WKRVH�ZRPHQ�ZKR�GR�ZRUN�LQ�WKH�LQGXVWU\�GR�
VR�HLWKHU�LQ��:RPHQV¶�MREV��RU�FRQIRUP�WR�WKH�LQGXVWULDO�QRPVRI�EHKDYLRXU��VRPH�UHLQIRUFH�VXFK�EHKDYLRXU���WKRVH�ZKR�
DUH�QRW�SUHSDUHG�WR�FRPSO\�HLWKHU�OHDYH�RU�DUH�ODEHOHG��UHYROXWLRQDU\�IHPLQLVWV��DQG�WHQG�WR�EH�RVWUDFLVHG�LQ�FRQVHTXHQFH��
7KXV�� LQ�DOO�EXW�D�YHU\�IHZ�H[FHSWLRQV�� WKH�WDOHQWV�DQG�SRWHQWLDO�FRQWULEXWLRQV�WR�WKH�ZHOO�EHLQJ�RI�WKH�LQGXVWU\�DUH�ORVW��
�)RU�D�GLVFXVVLRQ�RI�WKHVH�LVVXHV�LQ�GHWDLO��VHH�*DOH��������

5HFHQW�UHVHDUFK�LQWR�PDUNHWLQJ��&,2%��������DQG�SURFXUHPHQW�RI�FRQVWUXFWLRQ�SURMHFWV��%RXQG�DQG�0RUULVRQ��
������ KDV� IRXQG� WKDW� WKH� FKDQJLQJ� LQFLGHQFH� RI� SURFXUHPHQW� V\VWHPV� LQGLFDWHV� WKDW� WKH� WUDGLWLRQDO� YLHZ� RI� HVWLPDWLQJ�
PHWKRGV�KDV�DOWHUHG��)XUWKHUPRUH��IHPDOH�OHDGHU�WUDLWV�DUH�IRXQG�WR�EH�D�SRVLWLYH�DWWULEXWH�WR�PDQDJHULDO�VXFFHVV�

35,&,1*

7KH� PDMRULW\� RI� WHQGHUV� IRU� PDMRU� EXLOGLQJ� SURMHFWV� DUH� VXEPLWWHG� DV� FRPSRQHQWV� RI� VHDOHG� ELG� DXFWLRQV�
�)ODQDJDQ�DQG�1RUPDQ���������'HEDWH�KDV�VXUURXQGHG�DVVXPSWLRQV�RI�WKH�QDWXUH�RI�WKH�FRQVWUXFWLRQ�ELGGLQJ�PDUNHW�� VXFK�
DV�IOH[�SULFH

��



&RPSHWLWLRQ��FRQWHVWDEOH�PDUNHWV��)ODQDJDQ�DQG�1RQQDQ��������%XWWRQ��������DQG�ROLJRSRO\��)ODQDJDQ�DQG�1RQQDQ��������6XFK�GHEDWH�
KDV�IRVWHUHG�FRQVLGHUDWLRQ�RI��WKH�DSSURSULDWHQHVV�RI�JDPH�WKHRU\�IRU�DQDO\VLV�RI�FRQVWUXFWRUV
�ELGGLQJ��UHIOHFWLQJ�WKH�DSSDUHQW�GLYRUFLQJ�
RI�FRVW�DQG�SULFH�IRU�LQGLYLGXDO�SURMHFWV�

)ULHGPDQ��������LQLWLDWHG�D�FRQWLQXLQJ�GHEDWH�FRQFHUQLQJ�PRGHOV�RI�FRQWUDFWRUV
�ELGGLQJ��)ULHGPDQ
V
�PRGHO��DQG�WKDW�SURSRVHG�E\�*DWHV�
��������H[DPLQHG�WKH�SUREDELOLW\�RI�D�FRQWUDFWRU
V�ELG�EHLQJ�VXFFHVVIXO��ORZHVW��ZKHQ�VXEPLWWHG�LQ�FRPSHWLWLRQ�ZLWK�D�NQRZQ�QXPEHU�RI�
RU�DQ�XQNQRZQ�QXPEHU�RI��RWKHU�ELGGHUV��$�FHQWUDO�IHDWXUH�RI�ERWK�PRGHOV�ZDV�WKH�FRQWUDFWRU
V�IRUHFDVW�RI�FRVWV��6XFK�PRGHOV�KDYH�EHHQ�
H[WHQGHG�WR�DGRSW�D�XWLOLW\�DSSURDFK��HJV��&DUU��������:LOOHQ�EURFN���������GHVSLWH�PDMRU�LQKHUHQW�YDULDELOLWLHV�LQ�XWLOLW\�DQDO\VHV��VHH��
H�J���6NLWPRUH���������1RWDEO\��PRVW�PRGHOV�GR�QRW�LQFRUSRUDWH�DVVHVVPHQW�RI�WKH�DFFXUDF\�RI�FRQWUDFWRUV
�HVWLPDWHV��RU��DW�OHDVW��RI�WKH�
SURSRUWLRQ�RI�VXFK�HVWLPDWHV�IRU�ZKLFK�DFFXUDF\�PD\�EH�GHWHQQLQHG�� WKH�VXFFHVVIXO�ELGV���(VWLPDWLQJ�DQG�ELGGLQJ�DUH�TXLWH�GLIIHUHQW�DQG�
GLVWLQFW�EXW��XQIRUWXQDWHO\��RIWHQ�FRQIXVHG�FRQFHSWV��(VWLPDWLQJ�DFFXUDF\� LV�WKH�GHJUHH�WR�ZKLFK�WKH�IRUHFDVW�FRVW�HTXDWHV�WR�WKH�DFWXDO�
FRVW�RI�H[HFXWLQJ�WKH�ZRUN�RQ�WKH�SURMHFW��JLYHQ�LGHQWLFDO�FRQGLWLRQV�RU�DOORZDQFHV�IRU�GLIIHUHQFHV�� FDUH�LV�QHHGHG�LQ�PDNLQJ�DQG�PDNLQJ�
MXGJHPHQWV�RYHU�VXFK�DOORZDQFHV��ZKLOVW�ELGGLQJ�DFFXUDF\�LV�D�UDWKHU�QHEXORXV�FRQFHSW�ORZHVW�ELG��IRUHFDVW�RI�ORZHVW�ELG��IRUHFDVW�RI�WKH�
PHDQ�RI�WKH�ELGV�UHFHLYHG���HWF�

7KH�PDMRULW\�RI�GRFXPHQWV
 FRQFHUQLQJ�FRQWUDFWXDO�DUUDQJHPHQWV��SURFXUHPHQW�DQG�SULFLQJ�GHHP�WKDW�WUDGLWLRQDO�HVWLPDWLQJ�
KDV�EHHQ�HPSOR\HG�DQG�WKDW�SULFH�FRPSULVHV�SUHGLFWHG�FRVWV�SOXV�PDUN�XS��,W�LV�FRPPRQ�IRU�VXE�FRQWUDFWRUV
�SULFHV�WR�EH�EXLOW�XS�IURP�
SUHGLFWLRQV� RI� UHVRXUFHV� QHFHVVDU\� WR� FRPSOHWH� WKH� ZRUN�� GHWHQQLQHG� IURP� DQDO\VHV� RI� GUDZLQJV� DQG� VSHFLILFDWLRQ� GDWD�� 2QO\�
VXEVHTXHQWO\��LI�DW�DOO��DUH�VXFK�SULFHV�FRQYHUWHG�LQWR�FRQVWLWXHQWV�UHTXLUHG�E\�WKH�SURMHFW
V�%LOO�RI�4XDQWLWLHV��%4���0DLQ�FRQWUDFWRUV�KDYH�
GHYHORSHG�UHVRXUFH �SHUIRQQDQFH�DQG�FRVW��GDWDEDVHV�WR�GHQRWH�UHTXLUHPHQWV�IRU�H[HFXWLRQ�RI�%4�LWHPV�ZKLOVW�DFNQRZOHGJLQJ�WKDW�%4�
PHDVXUHPHQWV�RI� LWHPV�RI� 
ILQLVKHG�ZRUN
�XVXDOO\�DUH�QRW�VXLWDEOH�IRU�FRVW�EDVHG�SULFLQJ��+HQFH�� WKH�SURMHFW�FRQVWLWXHQW�SULFH�PRGHO�LV�
DSSURSULDWH�RQO\�UDUHO\�IRU�FRVW�EDVHG�SULFH�GHWHUPLQDWLRQ�

6RPH� SUHOLPLQDU\� ZRUN� KDV� EHHQ� FDUULHG� RXW� WR� GHWHQQLQH� FRQWUDFWRUV
� ELGGLQJ� SURFHGXUHV�� LQ� SDUWLFXODU� UHVRXUFH�
FRQVLGHUDWLRQV� �2GXVRWH� DQG� )HOORZV�� ������� LQIRUPDWLRQ� IORZV�� HVWLPDWLQJ��PDUNHWLQJ� DQG� FKDQJHV� LQ� SURFXUHPHQW� V\VWHPV� �)HOORZV�
����D��&,2%��������$�FRQWUDFWRU
V�ELGGLQJ�GHFLVLRQ�FKDLQ�EHJLQV�ZLWK�WKH�ELG�QR�ELG�GHFLVLRQ��$KPDG�DQG�0DLQNUDK��������7KHUHDIWHU��
PXFK�YDULDELOLW\� LV� K\SRWKHVL]HG� WR�H[LVW� FRQFHUQLQJ� WKH�GHFLVLRQ�SDWKZD\� WR� VXEPLWWLQJ�D�ELG�� WKH�SDWKZD\
V�EHLQJ�GHWHQQLQHG�E\� WKH�
ELGGLQJ�SURFHGXUH�DGRSWHG��1RWDEO\��WKH�DUUD\�RI�SRVVLEO\�SDWKZD\V�UDQJH�IURP�WKH�
WUDGLWLRQDO
�SURFHGXUH��HVWLPDWH�� WHQGHU�FRQYHUVLRQ��
ELG��WR�WKH�PDUNHW�SULFH�GHJHQHUDWLRQ� �ELG�

)ODQDJDQ�DQG�1RQQDQ��������IRXQG�WKDW�FRQWUDFWRUV
�ELGGLQJ�EHKDYLRXU�LV�OLNHO\�WR�EH�DIIHFWHG�E\�SURMHFW�WHFKQLFDO�IDFWRUV��
SURMHFW�PDQDJHULDO� IDFWRUV�DQG�PDUNHW� IDFWRUV��7KH� UHVXOWV�RI�)LQH
V� ������� LQYHVWLJDWLRQV�DOVR�HPSKDVLVH� WKH�UROH�RI�PDUNHW� IDFWRUV� LQ�
FRQWUDFWRUV
�SULFH�VHWWLQJ�

3ULFH�YDULDELOLW\�KDV�EHHQ�LQYHVWLJDWHG�E\�PDQ\�UHVHDUFKHUV�IURP�WKH�SHUVSHFWLYHV�RI�FRQVXOWDQWV��0RUULVRQ��������SURYLGLQJ�
RQH�RI� WKH�PRUH�GHWDLOHG�TXDQWLILFDWLRQV�RI� VRXUFHV�RI� YDULDELOLWLHV�� DWWULEXWHV�FRQVXOWDQWV
� DYHUDJH� FRHIILFLHQW� RI�YDULDWLRQ�RI������� LQ�
SUHGLFWLQJ�ORZHVW�WHQGHUV�WR�

9DULDELOLW\�LQ�ORZHVW�WHQGHUV�UHFHLYHG�LQ�FRPSHWLWLRQ�������������� ������
9DULDELOLW\�GXH�WR�XVLQJ�FRVW�GDWD�IURP�SUHYLRXV�ORZHVW�WHQGHUV �����
,QKHUHQW�YDULDELOLW\�RI�WKH�HVWLPDWLQJ�7HFKQLTXH��SULFLQJ�%4V� �����
9DULDELOLW\�GXH�WR�PDNLQJ�DGMXVWPHQWV�WR�WKH�FKRVHQ�FRVW�GDWD �����
9DULDELOLW\�GXH�WR�LPSHUIHFWLRQV�LQ�WKH�FRVW�GDWD�HPSOR\HG �������

6XFK�YDULDELOLWLHV�GHSHQG�RQ�WKH�VWDJH�RI�GHVLJQ�DW�ZKLFK�WKH�SULFH�IRUHFDVWLQJ�LV�H[HFXWHG��GDWD�DYDLODEOH�DQGWKH�WHFKQLTXH�
HPSOR\HG��DV�QRWHG�E\�%HQQHWW��������

%DUQHV��������IRXQG�WKH�FRHIILFLHQW�RI�YDULDWLRQ��FY��LQ�FRQWUDFWRU
V�HVWLPDWLQJ�WR�EH����ZKLOVW�0RUULVRQ��������IRXQG�LW�WR�
EH��������&DUU� ������� VXJJHVWV� WKDW�� 
FRQWUDFWRUV
� UHODWLYH�FRVWV�DUH� UDQGRP�YDULDEOHV�DQG� UHSUHVHQW� WKH�PDMRU�YDULDWLRQ�DPRQJVW�ELGV��
.DND� DQG� 3ULFH� ������� IRXQG� WKDW�� 
(UURUV� LQ� HVWLPDWLQJ� DIIHFW� WKH� VKDSH� RI� WKH� YDOXH� FXUYH� DQG� OHDG� FRQWUDFWRUV� WR� VXEPLW� GLIIHUHQW�
WHQGHUV�IRU�WKH�VDPH�SURMHFW�
�:RRWWRQ��������QRWHG�WKDW�RQO\������RI�SURMHFW�FRVWV�ZDV�LQ�WKH�FRQWURO�RI�WKH�PDLQ�FRQWUDFWRU��+HQFH��LI�
FRQWUDFWRUV
�FY�LQ�HVWLPDWLQJ�OLHV�EHWZHHQ����DQG��������ZKLOVW�SULFH�IRUHFDVWLQJ�YDULDELOLW\�LV��DW�OHDVW���FY��������%HQQHWW��������DQG�
WKH� YDULDELOLW\� RI� ORZHVW� WHQGHUV� UHFHLYHG� LQ FRPSHWLWLRQ� LV� ������ LW� DSSHDUV� WKDW� PDUNHW� IRUFHV� DUH� RI� PDMRU� LQIOXHQFH� RQ� SULFH�
GHWHUPLQDWLRQ�� ERWK� GLUHFWO\� DQG� YLD� WKHLU� LPSDFW� RQ� VXE�FRQWUDFWRUV
� ELGV� �WKH� SULPDU\� FRPSRQHQW� RI� PDLQ� FRQWUDFWRUV
� FRVW�SULFH�
IRUHFDVWV��

3UHOLPLQDULHV� 
LV� WKH�PDLQ� DUHD� ZLWKLQ� D� WHQGHU� ZKHUH� D� FRQWUDFWRU� FDQ� VHHN� WR� JDLQ� D� FRPSHWLWLYH� HGJH� E\� DGMXVWLQJ� WKH� WHQGHUHG�
SULFHG�����6RORPRQ���������(DVWKDP��������QRWHG�WKH�LPSRUWDQFH�RI�VXE�

��



&RQWUDFWRUV¶�SULFHV� LQ�PDLQ� FRQWUDFWRUV
� ELG�IRUPXODWLRQV�� 7KH� YDULDELOLW\� RI� VXE�FRQWUDFWRUV� ELGV� KDV� EHHQ� LQYHVWLJDWHG� E\�
5XQHVRQ��������DQG�E\�8KHU��������� WKH�FRHIILFLHQW�RI�YDULDWLRQ��&9��RI�JHQHUDO�FRQWUDFWRUV
�ELGV�ZDV���������ZKLOVW�WKH�PHDQ�&9�
RI�VXE�FRQWUDFWRUV�ZDV�������:LWKLQ�JURXSV�RI�VXE�FRQWUDFWRUV��ELGV�ZHUH�QRUPDOO\ GLVWULEXWHG�

&OHDUO\�� LQ� D� ELGGLQJ� HQYLURQPHQW� ZKLFK� LV� KDUVK� IRU� DOO� ELGGHUV�� DW� ZKDWHYHU� OHYHO�� DWWHQWLRQ� WR� SRWHQWLDO� 
SURILW�
HQKDQFHPHQWV
� LV�DFFHQWXDWHG�� FDVK�IORZ�PDQLSXODWLRQV��FODLPV�HWF��$KPDG�DQG�0LQNUDK��������IRXQG�WKDW�� 
([SHULHQFH��MXGJHPHQW�
DQG�VXEMHFWLYH�DVVHVVPHQW�DUH�WKH�RQO\�WRROV�ZKLFK�DUH�EHLQJ�XVHG�LQ�PDNLQJ�ELG�GHFLVLRQV�
�$OWKRXJK�HVWLPDWLQJ�VKRXOG�EH��LGHDOO\��
LQGHSHQGHQW�RI�WKH�LQGLYLGXDO�� WKH�XVH�RI�GDWD�EDVHV�FRPSULVLQJ�DUUD\V�RI�3HUIRUPDQFH�DYHUDJHV��WKH�XSGDWLQJ�PHFKDQLVPV�XVHG��WKH�
QHHG� WR� VHOHFW� GDWD� DQG� DGMXVW� LW� WR� UHIOHFW� FRQGLWLRQV� SUHGLFWHG� IRU� DQ� LQGLYLGXDO� SURMHFW� GHPRQVWUDWH� WKH� QHHG� IRU� H[HUFLVLQJ�
MXGJHPHQWV��7KH�FRQVHTXHQFH�LV�YDULDELOLW\�RI�FRVW�IRUHFDVWV�EHWZHHQ�HVWLPDWRUV��DV�ZHOO�DV�EHWZHHQ�HVWLPDWHV���*HQHUDOO\��WKH�PDUNHW�
MXGJHPHQWV�EURXJKW�WR�EHDU�WR�FRQYHUW�HVWLPDWHV�LQWR�WHQGHUV�DUH�IDU�PRUH�VXEMHFWLYH��+HQF���H��KXPDQ�MXGJHPHQWV�SOD\D�PDMRU�UROH�LQ�
ELGGLQJ�IRU�FRQVWUXFWLRQ�SURMHFWV��LUUHVSHFWLYH�RI�ZKDW�SURFHGXUH�LV�DGRSWHG�

0$5.(7,1*

7KH�WUDGLWLRQDO�DSSURDFK�WR�PDUNHWLQJ�WHQGV�WR�IRFXV�RQ�WUDQVDFWLRQV�� WUDQVDFWLRQ�PDUNHWLQJ��7KH��3V�RI�WKH�
PDUNHWLQJ�PL[
�
� 3URGXFW��3ULFH��3URPRWLRQ��3ODFH�� DUH�SULPDU\�FRQVLGHUDWLRQV��H[SDQGHG�E\�%RRPV�DQG�%LWQHU��������WR��3V�E\�LQFOXGLQJ�3HRSOH��
3K\VLFDO�(YLGHQFH�DQG�3URFHVV�

.RWOHU��������GHILQHG�PDUNHWLQJ�DV��
WKH�KXPDQ�DFWLYLW\�GLUHFWHG�DW�VDWLVI\LQJ�QHHGV�DQG�ZDQWV�WKURXJK�DQ�H[FKDQJH�SURFHVV
��
2KPDH� �������� VXJJHVWV� WKDW� PDUNHWLQJ� FRQFHUQV� GLVFRYHULQJ� ZKDW� FXVWRPHUV� ZDQW� DQG� RULHQWLQJ� WKH� ILUP� WR� VDWLVI\� WKRVH�ZDQWV� �
FOHDUO\�D�XVH�YDOXH�EDVHG�YLHZ��$�IXUWKHU�DVSHFW�LV�WKH�SHUVSHFWLYH�RI�WKH�JHQHUDO�ERG\�RI�FRQVXPHUV�DQG�WKH�FXVWRPHUV�RI�WKH�SDUWLFXODU�
ILUP�ZKLFK�UDLVHV�TXHVWLRQV�RI�WKH�VL]H�RI�WKH�SRRO�RI�FRQVXPHUV��RI�WKH�SRRO�RI�FXVWRPHUV�DQG�WKH�SHUPDQHQFH�RI�HDFK����&HUWDLQO\��VDOHV�
IRFXVHV� RQ� WKH� FXVWRPHUV�ZKHUHDV�PDUNHWLQJ� KDV� LPSRUWDQW� FRQVLGHUDWLRQV� RI� FRQVXPHUV� �WKH� DFWXDO� DQG� SRWHQWLDO� FXVWRPHUV� RI� WKH�
ILUP��

0RUJDQ� DQG� 0RUJDQ� ������� DVVHUW� WKDW� WKH�� 
PDUNHWLQJ� IXQFWLRQ��� (QFRPSDVVHV� DOO� HOHPHQWV� WKDW LQIOXHQFH� WKH� FOLHQW
V�
GHFLVLRQV�WRZDUGV�WKH�VHUYLFH�RIIHULQJ�
�$V�FRQVWUXFWLRQ�LV�D�VHUYLFH��ZKHWKHU�IRU�GHVLJQ��RU�FRQVWUXFWLRQ�DFWLYLWLHV��LW�LV�VXEMHFW�WR�WKH�
PDMRU�SUREOHPDWLF�IHDWXUHV�RI�VHUYLFHV�� ,QWDQJLELOLW\��,QVHSDUDELOLW\��+HWHURJHQHLW\�DQG�3HULVKDELOLW\�ZKLFK�FDQ�EH�DGGUHVVHG�DV�QRWHG�
E\�&,2%��������

/LP� �������� 0RUJDQ� DQG� 0RUJDQ� �������� &,2%� ������� IRXQG� WKDW� WKH� 8.� FRQVWUXFWLRQ� LQGXVWU\� UHJDUGV� PDUNHWLQJ� DV�
VHOOLQJ��:KLOVW�VHOOLQJ��RI�ZKLFK�D�PDMRU�FRPSRQHQW�LV�SURPRWLRQ��LV�D�YLWDO�HOHPHQW RI�PDUNHWLQJ��LW�LV�RQO\�DQ�HOHPHQW��D�YLHZ�WKDW�
VHOOLQJ�LV�V\QRQ\PRXV�ZLWK�PDUNHWLQJ�FOHDUO\�OHDYHV�D�ODUJH��FRQVXPHU�RULHQWHG�YRLG�IRU�H[SORUDWLRQ�DQG��SRWHQWLDO��H[SORLWDWLRQ�

'HYHORSLQJ�WKH�PDUNHWLQJ�SODQ�LQFOXGHV�6:27�DQDO\VLV��6WUHQJWKV�DQG�:HDNQHVVHV�� RI�WKH�RUJDQL]DWLRQ��2SSRUWXQLWLHV�DQG�
7KUHDWV�� LQ� WKH�PDUNHW���(VSHFLDOO\�IRU� LQWHUQDWLRQDO�DFWLYLWLHV��HQYLURQPHQWDO� IDFWRUV��3(67�� 3ROLWLFDO�DQG�OHJDO��(FRQRPLF��6RFLDO�
DQG�FXOWXUDO��7HFKQLFDO��PXVW�EH�HYDOXDWHG�FDUHIXOO\��'XH�WR�XVH�RI�
VWDQGDUG
�SURFHGXUHV�IRU�OHWWLQJ�FRQVWUXFWLRQ�ZRUN��FRVW�OHDGHUVKLS�
VWUDWHJ\� KDV� EHHQ�� YLUWXDOO\�� IRUFHG� XSRQ� FRQVWUXFWRUV� � DQG�� VLQFH� WKH� LQWURGXFWLRQ� RI� IRUELGGLQJ�� RQ� FRQVXOWDQWV� � GXH� WR� WKH�
ZLGHVSUHDG�DVVXPSWLRQ�WKDW�SULFH� �FRVW���PDUN�XS�DQG�WKH�FOLHQW�PL[��PRVW�DUH�QDLYH��

3HUKDSV�SDUWLFXODUO\� LQ� GHYHORSHG� HFRQRPLHV��PDUNHWLQJ� FRQVLGHUDWLRQ� DUH�PRYLQJ� IURP� WKH�KLVWRULF� IRFXV�RQ� 
WUDQVDFWLRQ�
PDUNHWLQJ
� WRZDUGV� 
UHODWLRQVKLS� PDUNHWLQJ
�� IURP� VKRUW�WHUP� IRFXV� RQ� LQGLYLGXDO� WUDQVDFWLRQV� �VDOHV�� WR� GHYHORSLQJ HQGXULQJ�
UHODWLRQVKLSV�DQG��KHQFH��UHSHDW�RUGHUV��/HYLWW��������EHOLHYHV�WKDW� 
���WKH�SXUSRVH�RI�D�EXVLQHVV�LV�WR�FUHDWH�DQG�NHHS�WKH�FXVWRPHUV�
�
*RRG�UHODWLRQVKLSV��ZKLFK��LQKHUHQWO\��IRVWHU�WUXVW��VKRXOG�HQFRXUDJH�FXVWRPHUV�WR�HDUOLHU�DGRSWLRQ�RI�D�VXSSO\�
QRYHOW\
��LI�RIIHUHG�E\�D�
VXSSOLHU� ZLWK� ZKRP� WKH� FXVWRPHU� KDV� D� JRRG� UHODWLRQVKLS�� 7KH� FRQVWUXFWLRQ� LQGXVWU\� VKRXOG� WKHUHIRUH�� H[SORUH� WKH� EHQLILWV� IURP�
UHODWLRQVKLS�PDUNHWLQJ�DQG�VWULYHV�WR�UHPHG\�LWV�FXUUHQW�IUDJPHQWDWLRQ�

(03,5,&$/�),1',1*6

5HVXOWV� RI� VHYHUDO� VXUYH\V� RI� PDUNHWLQJ� �/LP�� ������ &,2%�� ������ 3DWHO�� ������ DQG� DGYHUWLVLQJ� DFWLYLWLHV� �1DPR�� ������
9HODVFR��������DUH�V\QWKHVLVHG�EULHIO\��*HQHUDOO\��WKH�GDWD�ZHUH�REWDLQHG�IURP�SRVWDO�TXHVWLRQQDLUHV�RI�VDPSOHV�RI�FOLHQWV��FRQVXOWDQWV��
FRQWUDFWRUV�ZLWK�VHPL�VWUXFWXUHG�LQWHUYLHZV�WR�SURYLGH�PRUH�GHWDLOV�RI�SDUWLFXODU�DVSHFWV�

+RQJ�.RQJ�FRQWUDFWRUV
� DGYHUWLVH����� WR� LQFUHDVH� WKHLU� UHSXWDWLRQ����� WR� LQFUHDVH� WXUQRYHU�DQG����� WR�HQKDQFH� WKHLU�PDUNHW�
SRVLWLRQ�� &RQVXOWLQJ� VWUXFWXUDO� HQJLQHHUV� LQ� 8.� XVH� DGYHUWLVLQJ� ���� WR� LQIRUP� FOLHQWV� RI� WKH� SUDFWLFHV
� FDSDELOLWLHV�� ���� WR� SURYLGH�
UHPLQGHUV�RI�WKH�H[LVWHQFH�RI�WKH�SUDFWLFH������WR�LQGXFH�SXUFKDVH�RI�WKH�SUDFWLFHV
�VHUYLFHV�DQG�����WR�VXSSRUW�VKDSH�WKH�LPDJH�RI�WKH�
SUDFWLFH��,Q�%HOJLXP�

��



LW�LV XVXDO�IRU�FRQVXOWDQW�VWUXFWXUDO�HQJLQHHUV�WR�EH�HQJDJHG�E\�WKH��GHVLJQ�DQG�EXLOG��FRQWUDFWRUV��WKHUH��HQJLQHHUV�HPSKDVLVH�
WHFKQLFDO�IDFWRUV�LQ�WKHLU�DGYHUWLVLQJ�

8.� FRQWUDFWRU
V� PDUNHWLQJ� WDUJHWV� FOLHQWV� SULPDULO\�OLWWOH� DWWHQWLRQ� LV� GHYRWHG� WR� H[LVWLQJ FOLHQWV� �ZKLFK�� IRU� WKH� VDPSOHG�
FRQWUDFWRUV�� SURYLGH� ���� RI� WKHLU� WXUQRYHU��� DUFKLWHFWV� SURYLGH� D� VHFRQGDU\� WDUJHW�� $� VLPLODU� SDWWHUQ� RFFXUV� LQ� DGYHUWLVLQJ� E\�
FRQWUDFWRUV�LQ�+RQJ�.RQJ�DQG�E\�FRQVXOWLQJ�VWUXFWXUDO�HQJLQHHUV�LQ�8.�

)RU� DGYHUWLVLQJ��SURIHVVLRQDO�DQG� LQGXVWU\� MRXUQDOV�DUH�XVHG�ZLGHO\� �DQG�DGMXGJHG�HIIHFWLYH��� IROORZHG�E\�HQWULHV� LQ�PRUH�
JHQHUDO� GLUHFWRULHV�� (VSHFLDOO\� FRQVXOWDQWV� ILQG� SHUVRQDO� YLVLWV� WR� FOLHQWV� WR� EH� XVHIXO� LQ� SURPRWLQJ� WKH� SUDFWLFH� ZKLOVW� DOO� JURXSV�
HPSOR\HG�
FRUSRUDWH�HQWHUWDLQPHQW
�� VSRUWV�HYHQWV��IRUPDO�GLQQHUV�OXQFKHV�� WR�HVWDEOLVK�DQG�PDLQWDLQ�FRQWDFWV�ZLWK�QHZ�DQG�H[LVWLQJ�
FXVWRPHUV

,W� LV� QRWRULRXVO\� GLIILFXOW� WR� GHWHUPLQH� FDVXDO� OLQNV� EHWZHHQ� PDUNHWLQJ�DGYHUWLVLQJ� LQLWLDWLYHV� DQG� WKHLU� FRQVHTXHQFHV� RQ�
SHUIRUPDQFH�RI DQ�RUJDQLVDWLRQ�� ,Q�VHOHFWLQJ�FRQVWUXFWLRQ�FRQWUDFWRUV�DQG�FRQVXOWDQWV��FOLHQWV�RIWHQ�REWDLQ� LQIRUPDWLRQ�IURP�YDULRXV�
SHUVRQV�� EXVLQHVV�DQG�VRFLDO�FROOHDJXHV��DUFKLWHFWV��WKH�
JROI FOXE
��ZRUG�RI�PRXWK��PHFKDQLVP��+HQFH��WKH�LPSRUWDQFH�RI�HVWDEOLVKLQJ�
DQG�PDLQWDLQLQJ� D� JRRG� UHSXWDWLRQ� DQG�� LQ� SDUWLFXODU�� RI� WDUJHWLQJ� DUFKLWHFWV� LV� RI� JUHDW� LPSRUWDQFH��1RWDEO\�� LQ�8.��DERXW�����RI�
FRQVXOWDQWV�DQG������RI�FOLHQWV�KDG�SUHIHUUHG�FRQWUDFWRUV��LQ�%HOJLXP�����RI�WKH�HQJLQHHUV�ZHUH�DSSRLQWHG�UHJXODUO\�E\�FRQWUDFWRUV�
�L�H��WKRVH�FRQVXOWLQJ�HQJLQHHUV�KDG�UHJXODU�UHSHDWLQJ�FOLHQWV��

&RQVXOWDQWV
�DGYHUWLVLQJ�HPSKDVLVHV�����UDQJH�DQG�TXDOLW\�RI�VHUYLFHV������H[SHUWLVH������H[SHULHQFH�����SUHYLRXV�SURMHFWV������
IHH��,Q�%HOJLXP��HQJLQHHUV
�H[SHULHQFH�LV�WKH�PDMRU�IDFWRU�JRYHUQLQJ�WKHLU�HQJDJHPHQW��VXSSOHPHQWHG�E\�SUHYLRXV�UHODWLRQVKLSV�ZLWK�
FRQWUDFWRUV��IHH�ZDV�UDQNHG�ILIWK�

*HQHUDOO\��PXFK�HPSKDVLV� LV�SODFHG�RQ�JDLQLQJ� UHSHDW�RUGHUV��5HSHDW�RUGHUV�DUH�JDLQHG�E\�HVWDEOLVKLQJ�JRRG�EX\HU�VHOOHU�
UHODWLRQVKLSV�ZKLFK�3DWHO��������IRXQG�WR�UHVXOW�LQ�LPSURYHG�TXDOLW\�RI�VHUYLFH�SULPDULO\�EXW��RIWHQ��DFFRPSDQLHG�E\�FRVW�VDYLQJV��,Q�
WKH�H\HV�RI�FOLHQWV�DQG�FRQWUDFWRUV��JRRG�EX\HU�VHOOHU�UHODWLRQV�FRPSULVH�����FRQILGHQFH������OR\DOW\�DQG�����WUXVW��6XFK�UHODWLRQV�UHTXLUH�
FOLHQW�RULHQWDWLRQ�� SULPDULO\�FRQWLQXRXV�LPSURYHPHQWV�LQ�WKH�TXDOLW\�RI�VHUYLFH�SURYLGHG��WDNLQJ�LPPHGLDWH�DFWLRQ�WR�UHFWLI\�GHIHFWV��
DGGUHVV�FRPSODLQWV��YLHZ� WKH� UHODWLRQVKLS�DV�SURYLVLRQ�RI�D�VHUYLFH��UDWKHU� WKDQ�VHOOLQJ�D�SURGXFW��ZLWK� WKH�REMHFWLYH�RI�SURYLGLQJ�D�
UHOLDEOH�� KLJK� YDOXH�DGGHG� VHUYLFH��5HVXOWDQW� DGYDQWDJHV� LQFOXGH� D� FORVH� XQGHUVWDQGLQJ� RI� HDFK�RWKHU¶V��1HHGV��PXWXDO� FRQILGHQFH��
EHWWHU�YDOXH�IRU�PRQH\��LPSURYHG�FRPPXQLFDWLRQV��HIILFLHQF\�DQG�FRPSDQ\�SHUIRUPDQFH�

*(1'(5�,668(6

&OHDUO\�� JRRG� FRPPXQLFDWLRQ� LV� HVVHQWLDO� LQ�PDUNHWLQJ��+HOJHVHQ� ������� DQG�&DVH� ������� IRXQG� WKDW�ZRPHQ� OHDGHUV� XVH�
FROODERUDWLRQ�DQG�SDUWLFLSDWLYH�FRPPXQLFDWLRQ�ZKLOVW�PHQ�OHDGHUV�XVH�PRUH�GLUHFWLYH�DQG�XQLODWHUDO�FRPPXQLFDWLRQ
�

.YDQGH� DQG� 5DVPXVVHQ� ������� UHVHDUFKHG� GLIIHUHQFHV� EHWZHHQ� PHQ� DQG� ZRPHQ� �JUDGXDWH� HQJLQHHUV�� LQ� YDULRXV�
RUJDQLVDWLRQV� DQG� IRXQG� JUHDWHU� YDULDWLRQV� EHWZHHQ� HPSOR\HHV� LQ� GLIIHUHQW� ILUPV� WKDQ� PDOHV� DQG� IHPDOHV� DFURVV� WKH� WRWDO� VDPSOH��
+LHUDUFKLFDO� RUJDQLVDWLRQV� RSHUDWH� LQ� VWDEOH� PDUNHWV� DQG� DIIRUG� PHQ�V\VWHPDWLFDOO\� EHWWHU� RSSRUWXQLWLHV�� KRZHYHU�� RUJDQLVDWLRQV�
RSHUDWLQJ� LQ� WXUEXOHQW�� FKDQJLQJ� PDUNHWV� WHQG� WR� KDYH� IOH[LEOH�� QHWZRUN�W\SH� VWUXFWXUHV� DQG� SURYLGH� RSSRUWXQLWLHV� ZKLFK� DUH� QRW�
GLIIHUHQWLDWHG�E\�JHQGHU��7KH�QHFHVVLW\�IRU� WKH� 
G\QDPLF�QHWZRUNV
� WR�DFFRPPRGDWH�FKDQJHV�KDV�PRXOGHG�WKHLU�FRUSRUDWH�FXOWXUHV�WR�
IRVWHU�H[SHULPHQWDWLRQ�� LQFOXGLQJ�HPSOR\LQJ�ZRPHQ�LQ�QRQ�WUDGLWLRQDO�MREV��,Q�WKH�G\QDPLF�QHWZRUNV��ZRUN�LV�RUJDQLVHG�LQ�WHDPV�LQ�
ZKLFK� WKH�HPSOR\HHV�GR�QRW�KDYH�FOHDUO\�GHILQHG�WDVNV�DQG�UHVSRQVLELOLWLHV�EXW�WKURXJK�WHDP�LGHQWLW\�DQG�IOH[LELOLW\��FRQWULEXWH�WKHLU�
VNLOOV�DQG�H[SHUWLVH�WR�WKH�FRPSOHWLRQ�RI�WKH�ZRUN��6\QHUJ\�DQG�VHQWLHQFH�DUH�IRVWHUHG��7KH�IXQFWLRQ�RI�PDQDJHUV�LV�WR�EH�FR�RUGLQDWRUV�
RI� WHDPV�� GHFLVLRQV� IROORZ� IURP�FRQVXOWDWLRQV� DQG�PDQDJHUV�PXVW� EH� DEOH� WR� GHOHJDWH�� FRRSHUDWH�ZLWK� FROOHDJXHV� DQG� WR� LQVSLUH��.�
YDQGH�DQG�5DVPXVVHQ�IRXQG�WKDW�ZRPHQ�EHOLHYH�VXFK�TXDOLWLHV�WR�EH�RI�SDUWLFXODU�LPSRUWDQFH�IRU�PDQDJHUV�DQG�EHOLHYH�WKDW�WKH\�KDYH�
DSSURSULDWH�TXDOLWLHV�WR�RIIHU�

6FKHLQ��������DQG�0RUULVRQ�HW�DO��������HPSKDVLVH�WKDW�ZRPHQ�ZKR�SURJUHVV�LQ�RUJDQLVDWLRQV�WHQG�WR�EH�WKRVH�ZKR��OHDUQ�
WR�� ILW� LQ�ZLWK� WKH� H[LVWLQJ� VWUXFWXUH� DQG� 
FXOWXUH
�� 7KH� 
FXOWXUH
� RI� WKH� FRQVWUXFWLRQ� LQGXVWU\� LV� FKDUDFWHULVHG� E\� FULVHV�� FRQIOLFW� DQG�
PDVFXOLQLW\��ZKLFK�LV�OLNHO\�WR�\LHOG�D�FXOWXUDO�PLVPDWFK�IRU�WKH�PDMRULW\�RI�ZRPHQ��WKH�LPDJH�RI�WKH�LQGXVWU\�DFWV�DV�D�QRWDEOH�EDUULHU�
WR� HQWUDQWV� �IRU� PHQ� DV� ZHOO� DV� IRU� ZRPHQ��� DV� QRWHG� E\� *DOH� �������� 7KH� ODFN� RI� IHPDOH� UROH� PRGHOV� DQG� SHHU� JURXS� VXSSRUW�
H[DFHUEDWHV�WKH�GLIILFXOWLHV�

)HUUDULR��������IRXQG�WKDW�ZRPHQ�KDYH�VLJQLILFDQWO\�VWURQJHU�WHDP�PDQDJHPHQW�VW\OH�WKDQ�PHQ�H[SUHVVHG�DV�KLJK�UHJDUG�IRU�
SHRSOH� DQG� IRU� WDVN�� 9LQQLFRPEH� ������� IRXQG� WKDW� ZRPHQ� DUH� PRUH� 
YLVLRQDU\
� WKDQ� PHQ� LQ� WKHLU� DSSURDFK� WR� EXVLQHVV�� +HQFH��
PDVFXOLQH�FXOWXUHV�DUH�FKDUDFWHULVHG�E\�GRPLQDQW�SRZHU�UHODWLRQVKLSV�DQG�UHVXOWV�RULHQWDWLRQ�ZKLOVW�IHPLQLQH�FXOWXUHV�DUH�FKDUDFWHULVHG�
E\

��



(PSKDVLV�RQ�LQWHUSHUVRQDO�UHODWLRQVKLSV�DQG�SURFHVV�RULHQWDWLRQ���

+DQG\���������.DQWHU��������DQG�&OHJJ���������IRU�H[DPSOH��LGHQWLI\�WKH�WUHQG�WRZDUG�GH�KLHUDUFKL]DWLRQ�LQ�RUJDQL]DWLRQV��WKH�
IODWWHQLQJ�RI�WKH�PDQDJHULDO�KLHUDUFK\�E\�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�OD\HUV��DV�LV�FRPPRQ�LQ�G\QDPLF�QHWZRUNV��.DQWHU�IRXQG�WKDW�ELJ�
FRPSDQLHV� LQ� 1RUWK� $PHULFD� DUH� PRYLQJ� WRZDUGV� PD[LPL]LQJ� WKHLU� FRUH� EXVLQHVV� FRPSHWHQFH� LQ� FRQMXQFWLRQ� ZLWK� 
KLHUDUFKLFDO�
WULPPLQJ
� DQG� WKDW� WKH� ERXQGDULHV� EHWZHHQ� WKH� FRPSDQ\� DQG� LWV� HQYLURQPHQW� LV� EHFRPLQJ� PRUH� SHUPHDEOH� ZLWK� WKH� FUHDWLRQV� RI�
�
-DSDQHVH�� VW\OH
��VWUDWHJLF�DOOLDQFHV�ZLWK�RWKHU�FRPSDQLHV��VXE�FRQWUDFWRUV��VXSSOLHUV�HWF��3DUWQHULQJ�DUUDQJHPHQWV�LQ�WKH�FRQVWUXFWLRQ�
LQGXVWU\�LV�D�PDQLIHVWDWLRQ�RI�D�VLPLODU�SURFHVV�

&21&/86,216

&RQWUDFWRUV� DQG� FRQVXOWDQWV� UHJDUG� PDUNHWLQJ� WR� EH� VHOOLQJ� DQG� SURPRWLRQ� RI� WKHLU� VHUYLFHV�� +RZHYHU�� WKHUH� LV� VORZO\�
LQFUHDVLQJ�UHFRJQLWLRQ�WKDW�PDUNHWLQJ�LV�D�PXFK�PRUH�EDVLF�VWUDWHJ\�UHTXLULQJ�FOLHQW�RULHQWDWLRQ�RI�WKH�RUJDQL]DWLRQ��&OLHQW�RULHQWDWLRQ�
UHTXLUHV�DWWHQWLRQ�WR�FRPSRQHQWV�RI�QRQ�SULFH�FRPSHWLWLRQ��RIWHQ�WR�WKH�GRPLQDWLRQ�RI�WKH�WUDGLWLRQDO��FDSLWDO��SULFH�FRPSHWLWLRQ�IRU�WKH�
DZDUG�RI�SURMHFWV

&RQVWUXFWLRQ�FOLHQWV�DUH�YDOXH�VHHNLQJ�DQG�WKH\�QRZ�SODFH�FRQVLGHUDEO\�PRUH�ZHLJKW�RQ��WKHLU�SHUFHSWLRQV�RI��WKH�DELOLWLHV�RI�
WKH�ORZHU�ELGGLQJ�FRQWUDFWRUV
�SURMHFW�PDQDJHPHQW�WHDPV�WR�SURGXFH�JRRG�SURMHFW�SUHGRPLQDQFH�WKDQ�LV�UHFRJQLVHG�E\�FRQWUDFWRUV�

1DLYH� FOLHQWV�� FRQWUDFWRUV� DQG� VRPH� FRQVXOWDQWV� UHO\� RQ� FRPSHWLWLYH� ELGGLQJ� WR� VHFXUH� D� ORZ� SULFH� WR� \LHOG� LQGLYLGXDO�
FRPPHUFLDO�DGYDQWDJHV��6XFK�VKRUW WHQQLVP�H[DFHUEDWHV�FRQIOLFW�DV�
PLQLPDO�PRQH\
�EHFRPHV�WKH�IRFXV��WR�WKH�GHWULPHQW�RI�WUXVW�DQG�
KHQFH��FODLPV�HWF��IORXULVK�DQG�SHUIRUPDQFH�VXIIHUV�

7KDW� WKH� FRQVWUXFWLRQ� PDUNHW�� HVSHFLDOO\� IRU� VRSKLVWLFDWHG� FOLHQWV�� LV� PRYLQJ� IURP� WUDQVDFWLRQ� PDUNHWLQJ� WR� UHODWLRQVKLS�
PDUNHWLQJ� � ZLWK� WKH� IRFXV�RQ� H[SUHVVLYH�SHUIRUPDQFH� �3(23/(��� LV� QRW� UHFRJQLVHG� DGHTXDWHO\�E\� WKH� FRQVWUXFWLRQ� LQGXVWU\��7KH�
SHRSOH�UROH� DV� ERWK� WHFKQLFDO� DQG� VRFLDO� H[SHUWV� WR� IRVWHU� RUJDQLVDWLRQDO� VXFFHVV� KDV� \HW� WR� EH� SXUVXHG�� 
RZQHUVKLS
�� LQWHUHVW� DQG�
LQYROYHPHQW�DUH�HVVHQWLDO�LQJUHGLHQWV�WR�REWDLQ�JRRG�SHUIRUPDQFH��SDUWLFLSDQW�VDWLVIDFWLRQ�DQG�UHSHDW�RUGHUV�

$FFRUGLQJ� WR� 
5HODWLRQVKLS�0DUNHWLQJ
�� WKH� IRVWHULQJ�RI�JRRG� UHODWLRQV�EHWZHHQ�SDUWLFLSDQWV�RIWHQ�ZLOO�RXWZHLJK��PDUJLQDO��
SULFH� GLIIHUHQWLDOV�� &ROODERUDWLRQ�FR�RSHUDWLRQ� LV� PXFK� PRUH� FRQGXFLYH� WR� ORQJ� WHUP� VXUYLYDO�VXFFHVV� WKDQ� LV� FRPSHWLWLRQ��7KXV��
JHQHUDOLVLQJ�JHQGHU� WUDLWV�� WKH�PRUH�QXUWXULQJ��SHRSOH�RULHQWHG�DQG�FRQIOLFW� DYRLGLQJ�FR�RSHUDWLYH�DSSURDFK�PRUH�FRPPRQ�DPRQJVW�
IHPDOHV�LV�OLNHO\�WR�EH�PRUH�YDOXDEOH�DQG PRUH�VXFFHVVIXO�LQ�VHFXULQJ�QHZ�DQG��PRUH�HVSHFLDOO\��UHSHDW�RUGHUV�WKDQ�LV�WKH�DJJUHVVLYH��
PDFKR��RYHUWO\�FRPSHWLWLYH�DQG�VHOISURPRWLQJ�DSSURDFK�ZKLFK�LV�PRUH�FRPPRQ�DPRQJVW�PDOHV�

5()(5(1&(6
$KPDG�,�	�0LQNUDK ,��������4XHVWLRQQDLUH�6XUYH\�RQ�ELGGLQJ�LQ�FRQVWUXFWLRQ��-RXUQDO�RI�0DQDJHPHQW�LQ�

(QJLQHHULQJ��������$6&(��-XO\��SS��������
$VKZRUWK�$��	�6NLWPRUH�5�0��$FFXUDF\�LQ�(VWLPDWLQJ��2FFDVLRQDO�3DSHU�1R������&O2%�
%DUQHV�1�0�/���������2Q�JHWWLQJ�SDLG�WKH�ULJKW�DPRXQW��0LQXWHV�RI�SURFHHGLQJV�DW�%XLOGHUV¶�&RQIHUHQFH�OXQFKHRQ�
%HQQHWW��-��������&RVW�3ODQQLQJ�DQG�&RPSXWHUV��LQ�%UDQGRQ�36��('���%XLOGLQJ�&RVW�7HFKQLTXHV��1HZ�'LUHFWLRQV��(�	�)1�

6SRQ��SS,�����
%RRPV�%�+�	�%LWQHU�0�- �������0DUNHWLQJ�6WUDWHJLHV�DQG�2UJDQLVDWLRQ�6WUXFWXUHV�IRU�6HUYLFH�)LUPV��LQ�'RQQHOO\�-�DQG���

*HRUJH�:�5���(GV���0DUNHWLQJ�RI�6HUYLFHV��$PHULFDQ�0DUNHWLQJ�$VVRFLDWLRQ�
%RXQG��&��	�0RUULVRQ� 1���������&RQWUDFWV�LQ�8VH�&46��-DQXDU\��SS�������
%XWWRQ�.� - �������1HZ�$SSURDFKHV�WR�WKH�5HJXODWLRQ�RI�,QGXVWU\��5R\DO�%DQN�RI�6FRWODQG5HYLHZ��1R������'HFHPEHU��SS�

������
&DUU�5�,�������������*HQHUDO�%LGGLQJ�0RGHO��3URFHHGLQJV�$PHULFDQ�6RFLHW\�RI�&LYLO�(QJLQHHUV�� �����&����'HFHPEHU������

����
&DVH��6�6���������*HQGHU�GLIIHUHQFHV�LQ�&RPPXQLFDWLRQ�DQG�%HKDYLRXU�LQ�2UJDQLVDWLRQV��LQ�'DYLGVRQ��0-��DQG�%XUNHV��5����

�(GV��:RPHQ�LQ�0DQDJHPHQW��&XUUHQW�5HVHDUFK�,VVXHV��/RQGRQ��3DXO�&KDSPDQ��SS���� �����
&KDUWHUHG�,QVWLWXWH�RI�%XLOGLQJ �������0DUNHWLQJ�DQG�WKH�&RQVWUXFWLRQ�&OLHQW��&O2%�
&OHJJ��6�5� �������0RGHUQ�2UJDQLVDWLRQV�2UJDQLVDWLRQ�6WXGLHV�LQ�WKH�3RVWPRGHUQ�:RUOG��/RQGRQ ��6DJH
(DVWKDP� 5�$�� ������� 7KH� FRQWUDFWRU
V� WHQGHULQJ� SURFHVV� � VRPH� HVWLPDWRUV
� SHUFHSWLRQV�� &,2%�3URFHHGLQJV� RI� WKH� �WK�

,QWHUQDWLRQDO�6\PSRVLXP�RQ�%XLOGLQJ�(FRQRPLFV��'DQLVK�%XLOGLQJ�5HVHDUFK�,QVWLWXWH��&RSHQKDJHQ��SS���������
)HOORZV� 5�)�� ������� 'HYHORSPHQW� RI� %ULWLVK� %XLOGLQJ� &RQWUDFWV� �NH\QRWH� DGGUHVV��� 3URFHHGLQJV� &,%� ,QWHUQDWLRQDO�

:RUNVKRS�RQ�&RQWUDFWXDO�3URFHGXUHV��/LYHUSRRO��SS�������
)HOORZV�5�)�������D���&RQWUDFWXDO�&KDQJHV�LQ�WKH�,QGXVWU\�LQ�&DQQRQ��(G��8.�&RQVWUXFWLRQ�WR�������1('2�

��



)HOORZV�5�)� �����E��.DUPLQJ�&RQIOLFW�� LQ�)HQQ�3�	�*DPHVRQ�5��(GV���&RQVWUXFWLRQ�&RQIOLFW�0DQDJHPHQW�DQG�� �5HVROXWLRQ�� (�	�)�1��
6SRQ��SS���������
)HUUDULR��0� �������:RPHQ� DV� /HDGHUV�� LQ� 'DYLGVRQ��0�-�� DQG� %XUNH�� 5�-�� �HGV��:RPHQ� LQ� 0DQDJHPHQW� � &XUUHQW� 5HVHDUFK� ,VVXHV��
/RQGRQ��3DXO�&KDSPDQ��SSO�������
)LQH�%����������7HQGHULQJ�6WUDWHJ\��LQ�7XULQ�'�$���(G���$VSHFWV�RI�WKH�(FRQRPLFV�RI�&RQVWUXFWLRQ��0DFPLOODQ��SS���������
)ODQDJDQ�5��	�1RUPDQ�*���������0DNLQJ�JRRG�XVH�RI�ORZ�ELGV��&KDUWHUHG�4XDQWLW\�6XUYH\RU�����0DUFK��SS������
)ODQDJDQ�5��	�1RUPDQ�*���������3ULFLQJ�3ROLF\�LQ�+LOOHEUDQGW�3�0��	�&DQQRQ�-���(GV���7KH�0DQDJHPHQW�RI�&RQVWUXFWLRQ�)LUPV��$VSHFWV�
RI�7KHRU\��0DFPLOODQ��SS���������
0DQ�/���������$�&RPSHWLWLYH�%LGGLQJ�6WUDWHJ\��2SHUDWLRQV�5HVHDUFK��������������
*DOH��$�:���������:RPHQ�LQ�&RQVWUXFWLRQ��3K'�7KHVLV��XQSXEOLVKHG���8QLYHUVLW\�RI�%DWK��8.�
*DWHV�0� �������%LGGLQJ�6WUDWHJLHV�DQG�3UREDELOLWLHV��-RXUQDO�RI�WKH�FRQVWUXFWLRQ�'LYLVLRQ�$6&(��&2O��0DUFK��������
*UD\�&� �������(VWLPDWLQJ�3UHOLPLQDULHV��VHULHV��%XLOGLQJ�7HFKQRORJ\�DQG�0DQDJHPHQW�
+DQG\��&� �������7KH�)XWXUH�RI�:RUN��2[IRUG��%DVLO�%ODFNZHOO�
+HOJHVHQ��6���������)HPDOH�$GYDQWDJH��:RPHQ
V�:D\V�RI�/HDGHUVKLS��1HZ�<RUN��'RXEOHGD\�
.DND� $�3�� 	� 3ULFH� $�'�)�� ������� PRGHOOLQJ� VWDQGDUG� FRVW� FRPPLWPHQW� FXUYHV� IRU� FRQWUDFWRUV
� FDVK� IORZ� IRUHFDVWLQJ��&RQVWUXFWLRQ�
0DQDJHPHQW�	�(FRQRPLFV������������������
.DQWHU��5�0� �������:KHQ�*LDQWV�/HDUQ�WR�'DQFH� /RQGRQ��6LPRQ�	�6FKXVWHU�
.RWOHU�3���������3ULQFLSOHV�RI�0DUNHWLQJ���UG�(GQ���3UHQWLFH�+DOO�
.YDQGH�� (�� DQG�5DVPXVVHQ�� %�� ������� 6WUXFWXUHV� 3ROLWLFV� � &XOWXUHV�� 8QGHUVWDQGLQJ� WKH� *HQGHULQJ� RI� 2UJDQL]DWLRQV��3URFHHGLQJV� O,6�
&RQIHUHQFH�
����DQV�GH�VRFLRORJLHV��3HWURVSHFWLYH� SURVSHFWLYH
��3DULV��-XQH�
/HYLWW�7� ������ 7KH�0DUNHWLQJ�,PDJLQDWLRQ��)UHH�3UHVV�
/LP�3�/�+� �������$Q�LQYHVWLJDWLRQ�LQWR�WKH�
4XDOLILHUV
�DQG�
:LQQHUV
�RI�&RQVWUXFWLRQ�3URMHFW��06F�GLVVHUWDWLRQ��XQSXEOLVKHG���8QLYHUVLW\�
RI�%DWK�
0DLU�$�-� �������(VWLPDWLQJ�DQG�&RQWURO�RI�&RQVWUXFWLRQ�3URMHFWV�&RVW�6LJQLILFDQW�:RUN�3DFNDJHV��3K'�7KHVLV��XQSXEOLVKHG���8QLYHUVLW\�
RI�'XQGHH��
0RUJDQ�5�(��DQG�0RUJDQ�1�$�������� $Q� ([SORUDWRU\� 6WXG\� RI� 0DUNHW� 2ULHQWDWLRQ� LQ� WKH� 8.� &RQVXOWLQJ� (QJLQHHULQJ�
3URIHVVLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�$GYHUWLVLQJ������SS�������
0RUULVRQ��$�0���:KLWH��5�3��DQG�9DQ�(OVRU��(� �������%UHDNLQJ�WKH�*ODVV�&HLOLQJ��5HDGLQJ��0DVV���$GGLVRQ�:HVOH\�
0RUULVRQ�1���������WKH�DFFXUDF\�RI�TXDQWLW\�VXUYH\RUV
�FRVW�HVWLPDWLQJ��&RQVWUXFWLRQ�0DQDJHPHQW�	�(FRQRPLFV�����������
1DPR�)� �������7KH�5ROH�RI�$GYHUWLVLQJ� LQ�0DUNHWLQJ�&LYLO�6WUXFWXUDO�(QJLQHHULQJ�&RQVXOWDQF\�)LUPV�� 06F�GLVVHUWDWLRQ� �XQSXEOLVKHG���
8QLYHUVLW\�RI�%DWK
2GXVRWH�2�2��	�)HOORZV�5�)���������$Q�H[DPLQDWLRQ�RI�WKH�LPSRUWDQFH�RI�UHVRXUFH�FRQVLGHUDWLRQV�ZKHQ�FRQWUDFWRUV�PDNH�SURMHFW�VHOHFWLRQ�
GFLVLRQV��&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV������SS����������
2KPDH�.���������*HWWLQJ�%DFN�WR�6WUDWHJ\��+DUYDUG %XVLQHVV�5HYLHZ��1RY�'HF�
3DWHO�+���������$Q�,QYHVWLJDWLRQ�LQWR�%X\HU�6HOOHU5HODWLRQVKLS��06F�GLVVHUWDWLRQ��XQSXEOLVKHG����8QLYHUVLW\�RI�%DWK�
5XQHVRQ� .�*� ������� 0HWKRGRORJ\� DQG� PHWKRG� IRU� SULFH�OHYHO� IRUHFDVWLQJ� LQ� WKH� EXLOGLQJ� LQGXVWU\� &RQVWUXFWLRQ� 0DQDJHPHQW� 	�
(FRQRPLFV����������
6FKHLQ��9�(���������7KH�UHODWLRQVKLS�EHWZHHQ�VH[�UROH�VWHUHRW\SHV�DQG�UHTXLVLWH�PDQDJHPHQW�FKDUDFWHULVWLFV�DPRQJ�IHPDOH�PDQDJHUV��
-RXUQDO�RI�$SSOLHG�3V\FKRORJ\��������������
6NLWPRUH�5�0� �������$�%LGGLQJ�0RGHO�LQ�%UDQGRQ�36��(G��%XLOGLQJ�&RVW�7HFKQLTXHV��1HZ�'LUHFWLRQV��(�	�)1�6SRQ��/RQGRQ��SS����
����
6NLWPRUH�5�0���������&RQWUDFW�%LGGLQJ�LQ &RQVWUXFWLRQ��/RQJPDQ�
6RORPDQ�*� �������&RVW�$QDO\VLV��3UHOLPLQDULHV�&46��2FWREHU��SO��
8KHU�7�(���������7KH�9DULDELOLW\�RI�6XEFRQWUDFWRUV
�%LGV�3URFHHGLQJV�&,%���%XLOGLQJ�(FRQRPLFV�	�&RQVWUXFWLRQ�0DQDJHPHQW��9RO����
8QLYHUVLW\�RI�7HFKQRORJ\��6\GQH\��SS��������
9HODVFR�$� �������$�VWXG\�RI�WKH�IDFWRUV�WKDW�PRVWO\�LQIOXHQFH�*HQHUDO�&RQWUDFWRUV�ZKHQ�DSSRLQWLQJ�6WUXFWXUDO�(QJLQHHULQJ�&RQVXOWDQWV�IRU�
%XLOGLQJ�3URMHFWV�LQ�%HOJLXP��06F�GLVVHUWDWLRQ��XQSXEOLVKHG���8QLYHUVLW\�RI�%DWK�
9LQQLFRPEH��6� �������ZKDW�H[DFWO\�DUH�WKH�GLIIHUHQFHV�LQ�PDOH�DQG�IHPDOH�ZRUNLQJ�VW\OHV"�:RPHQ�LQ�0DQDJHPHQW�5HYLHZ��������������
:HOOLQJV�)���������&RQVWUXFWLRQ��WKH�SURILWV�SDUDGR[��)LQDQFLDO�5HYLHZ�6XSSOHPHQW��&RQVWUXFWLRQ�1HZV�����-DQ�
:LOOHQEURFN�-�+���������8WLOLW\�)XQFWLRQ�'HWHUPLQDWLRQ�IRU�%LGGLQJ�0RGHOV��-RXUQDO�RI�WKH�&RQVWUXFWLRQ�'LYLVLRQ�$6&(��&����-XO\�����
����
:RRWWRQ�$�+� ��������7KH�0HDVXUHPHQW�RI�&RQVWUXFWLRQ�6LWH�3HUIRUPDQFH�DQG�2XWSXW�9DOXHV�IRU�XVH�LQ�2SHUDWLRQDO�(VWLPDWLQJ��LQ�
%UDQGRQ�36��(G���%XLOGLQJ�&RVW�7HFKQLTXHV��1HZ�'LUHFWLRQV��(�	�)1�6SRQ��SS�������������

��
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,��.DOW�6FKROO��

=XULFK��6ZLW]HUODQG�

H�PDLO��NDOW#LEE�EDXP�HWK]�FK

$EVWUDFW� 7KH�SUHVHQWDWLRQ�LQWURGXFHV�WZR�UHVHDUFK�SURMHFWV�GHDOLQJ�ZLWK��,QWHJUDWHG�SODQQLQJ�DQG�FRPPXQLFDWLRQ�LQ�WKH�
&RQVWUXFWLRQ� 3URFHVV��� 7KH� FRQWULEXWLRQ� RI� WKHVH� SURMHFWV� IRU� WKH� HQWLUH� FRQVWPFWLRQ� SURFHVV� LV� HVVHQWLDO� DV� WKH\� DUH�
DLPLQJ�� WR�� D��PRUH� HIIHFWLYHQHVV�� HIILFLHQF\� DQG�TXDOLW\�� E�� EHWWHU� VWUXFWXULQJ�DQG�F��QHZ�HODERUDWLRQ�RI�SULQFLSOHV� IRU�
LQWHJUDWHG�SODQQLQJ��7KH�UHVXOWV�VKRZ�WKDW�WKHUH�LV�D�UHDO�QHHG�IRU�LQWHJUDWHG�FRPPXQLFDWLRQ�LQ�WKH�FRQVWUXFWLRQ�SURFHVV�
DQG�WKDW�ZH�KDYH�\HW�RQO\�VFUDWFKHG�WKH�VXUIDFH�RI�DQ�LPSRUWDQW�VXEMHFW�GHVHUYLQJ�PRUH�LQ�GHSWK�UHVHDUFK�

.H\�ZRUGV��WHDPZRUN��LQFUHDVH�LQ�HIIHFWLYHQHVV�DQG�TXDOLW\��FRPPXQLFDWLRQ��LQWHJUDWHG�SODQQLQJ

�� 287/,1(

7ZR� UHVHDUFK� SURMHFWV� DUH� FRQWULEXWLQJ� D� ORW� WR� WKH�KHDWHG� GLVFXVVLRQ� LQ� 6ZLW]HUODQG� DERXW� �,QWHJUDWHG�
3ODQQLQJ�DQG�&RPPXQLFDWLRQ�LQ�WKH�&RQVWUXFWLRQ�3URFHVV���7KH�WKUHH�PDMRU�REMHFWLYHV�RI�WKHVH�SURMHFWV�DUH�

� $Q� LQFUHDVH� LQ� HIIHFWLYHQHVV�� HIILFLHQF\� DQG� TXDOLW\� RI� WKH� SODQQLQJ� DQG� HUHFWLRQ� RI� EXLOGLQJV� WKURXJK� DQ�
LQWHJUDWHG�PRGH�RI�FRRSHUDWLRQ�DQG�JRDO�RULHQWHG�SURMHFW�PDQDJHPHQW��DQG�WKURXJK�RSWLPDO�XVH�RI�DGYDQFHG�FRPSXWHU�
DQG�WHOHFRPPXQLFDWLRQ�V\VWHPV

� 7KH�VWUXFWXULQJ�RI�WKH�HUHFWLRQ�SURFHVV�LQ�EXLOGLQJ�FRQVWUXFWLRQ�LQ�SKDVHV��IXQFWLRQV�DQG�DFWLYLWLHV��DV�ZHOO�DV�WKH�
GHILQLWLRQ�RI�DOO�UHOHYDQW�IORZV�RI�LQIRUPDWLRQ�DQG�GRFXPHQWV

� 7KH� HODERUDWLRQ� RI� SULQFLSOHV� DQG� LQVWUXPHQWV� IRU� WKH� LQWHJUDWHG� DQG� FRPSXWHU�VXSSRUWHG� PDQDJHPHQW� RI�
IDFLOLWLHV�GXULQJ�WKHLU�XVH�

���,17(*5$7('�3/$11,1*�$1'�&20081,&$7,21�'85,1*�&216758&7,21

7KLV�SURMHFW�ZDV�SHUIRUPHG�IURP�2FWREHU������WR�6HSWHPEHU������DW�WKH�6ZLVV�)HGHUDO�,QVWLWXWH�RI�7HFKQRORJ\�LQ�
=XULFK��(7+=���LQ�FORVH�FROODERUDWLRQ�ZLWK�WKH�FRQVWUXFWLRQ�LQGXVWU\�DQG�XQGHU�WKH�SDWURQDJH�RI�WKH�&HQWHU�IRU�,QWHJUDWHG�
3ODQQLQJ�LQ�&RQVWUXFWLRQ��&,)�&RQVWUXFWLRQ��

7KH�UHVXOWV�JDLQHG�GXULQJ�WKH�WKUHH�\HDUV�RI�ZRUN�RQ�WKLV�SURMHFW�FDQ�EH�GLYLGHG�LQWR�WKHRULHV�DQG�FRQFHSWV�RQ�RQH�
KDQG��DQG�SURFHGXUHV�DQG�PHWKRGV�WKDW�DUH�GLUHFWO\�DSSOLFDEOH�RQ�WKH�RWKHU�KDQG��7KH\�FRYHU�D�ZLGH�UDQJH�RI�VXEMHFWV�DQG�
DUH�VXPPDUL]HG�LQ�ILYH�SDUWLDO�UHSRUWV��DQVZHULQJ�WKH�IROORZLQJ�TXHVWLRQV�

��:KDW�FDQ�D�VWUXFWXUDO�PRGHO�IRU�LQWHJUDWHG�3ODQQLQJ�ORRN�OLNH"��:KDW�FDQ�D�FRPPXQLFDWLRQ�PRGHO�DQG�SURGXFW�PRGHO�IRU�LQWHJUDWHG�SODQQLQJ�ORRN�OLNH"��:KDW�SULQFLSOHV�DQG�FRQYHQWLRQV�DUH�QHFHVVDU\�IRU�EHWWHU�LQIRUPDWLRQ�DQG�GDWD�H[FKDQJH"

��
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��:KDW�DUH�WKH�SRVVLELOLWLHV�IRU�WKH�IXWXUH�XVH�RI�GDWDEDVH�V\VWHPV�LQ�FRQVWUXFWLRQ"��:KDW�LQIRUPDWLRQ�DERXW�RUJDQLVDWLRQ��SURFHVVHV��DQG�GDWD�IRU�EHWWHU�IDFLOLW\�PDQDJHPHQW�LV�QHFHVVDU\"

$�ODUJH�QXPEHU�RI�QHZ�GLVFRYHULHV�ZHUH�PDGH��QXPHURXV�UHVXOWV�IRU�VFLHQFH�DQG�WKH�FRQVWUXFWLRQ�LQGXVWU\�ZHUH�
IRXQG�DQG�KDYH�DOUHDG\�EHHQ�SXW�LQWR�SUDFWLFH
�

���,17(*5$7('�3/$11,1*�'85,1*�'(6,*1

7KLV�SURMHFW�KDV�VWDUWHG�LQ�VSULQJ����DQG�ZLOO�EH�ILQLVKHG�LQVXPPHU����DW�WKH�(7+=�LQ�FORVH�FROODERUDWLRQ�ZLWK�
WZR�EDQNV��LQGXVWU\�SDUWQHUV��DQG�XQGHU�WKH�SDWURQDJH�RI�&,3�&RQVWUXFWLRQ�

7KH�SURMHFW�LV�EDVHG�RQ�WKH�K\SRWKHVLV�WKH�DOUHDG\�LQ�D�YHU\�HDUO\�SKDVH�RI�D�SURMHFW���WKH�GHVLJQ�SURFHVV�VKRXOG�
EH�VXSSRUWHG�E\ DQ�LQWHUGLVFLSOLQDU\�WHDP��7KH�PDLQ�JRDOV�IRU�VXFK�WHDPV�DUH�

��&UHDWH�V\QHUJLHV�EHWZHHQ�GLIIHUHQW�EUDQFKHV�RI��VFLHQFH��KXPDQ��VRFLDO��QDWXUH�DQG�WHFKQLFDO�VFLHQFHV��*RRG�JOREDO�VROXWLRQV�IURP�WKH�VWDUW�WKDQNV�WR�WKH�SDUWLFLSDWLRQ�RI�D�UHSUHVHQWDWLYH�RI�HYHU\�EUDQFK
,W�LV�QRW�HDV\�WR�EXLOG�D�WHDP�WKDW�LV�PRUH�HIIHFWLYH�WKDW�WKH�VXP�RI�LWV�UHSUHVHQWDWLYHV��4XHVWLRQV�WKDW�WKH�SURMHFW�

WULHV�WR�DQVZHU�DUH�

��:KDW�DUH�WKH�QHFHVVDU\�WRROV�IRU�VXFK�WHDPV�DQG� ZKDW�SURFHGXUHV�FDQ�KHOS�D�WHDP�WR�JHW�VWDUWHG"� :KDW�PHWKRGV�FDQ�IRVWHU�FUHDWLYLW\�DQG�WKXV�OHDG� WR�JRRG�VROXWLRQV"

7KH�SUHVHQWDWLRQ�ZLOO�IRFXV�RQ�DQG�GLVFXVV�DOO�SUREOHPV�VXFK�WHDPV�PD\�FRPH�DFURVV�DQG�KLJKOLJKW�VROXWLRQV�
WKDW�OHDG�WR�PRUH�HIIHFWLYH�WHDPZRUN�

��
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%G�9DVLOH�3DUYDQ��QR���������7LPLVRDUD
7HO�����������������H[W�����

)D[���������������
(PDLO���DSRUXPK#DOOW�XWW�UR

$EVWUDFW�� 7KH� SDSHU� SUHVHQWV� D� KLJK�SHUIRUPDQFH� VSHHG� FRQWURO� IRU� WRUVLRQDO� YLEUDWLRQ� VXSSUHVVLRQ� LQ� D� WZR�
PDVV�GF��PRWRU�GULYH�V\VWHP��ZKLFK�KDV�ORQJ�VKDIW��7KH�SURSRVHG�FRQWUROOHU�LV�EDVHG�RQ�D�VWDWH�IHHGEDFN�FRQWURO�
VWPFWXUH�$QG�XVHV�D� UHGXFHG� VWDWH�REVHUYHU�DQG�D�GLVWXUEDQFH�REVHUYHU��7KH� IHDWXUHV�RI� WKH�FRQWURO�PHWKRG� LV�
WKDW� LW� \LHOGV� D� UREXVW� V\VWHP� ZLWK� UHVSHFW� WR� WRUVLRQDO� YLEUDWLRQ� VXSSUHVVLRQ�� 6LPXODWLRQ� UHVXOWV� VKRZ� WKDW�
YLEUDWLRQV�FDXVHG�E\�PHFKDQLFDO�UHVRQDQFH�FDQ�EH�HIIHFWLYHO\�VXSSUHVVHG�

.H\ZRUGV�� WZR�PDVV�HODVWLF�GULYLQJ�V\VWHP��WRUVLRQDO� WRUTXH��RVFLOODWLRQ�VXSSUHVVLRQ��VWDWH�IHHGEDFN�VWPFWXUH��
UHGXFHG�VWDWH�HVWLPDWRU��SROHV�SODFHPHQW��DQG�GHULYDWLYH�GLVWXUEDQFH�HVWLPDWRU�

���,1752'8&7,21

,Q� WKH� LQGXVWULDO� DSSOLFDWLRQV� ZKHUH� WKH� ORDG� LV� FRXSOHG� WR� WKH� GULYLQJ� PRWRU� E\� D� ORQJ� VKDIW� �VXFK� DV� VWHHO�
LQGXVWU\�� SDSHU� LQGXVWU\�� WH[WLOH� LQGXVWU\�� URERWV�� HWF���� GXH� WR� WKH� ILQLWH� EXW� VPDOO� HODVWLFLW\� RI� WKH� VKDIW�� PHFKDQLFDO�
YLEUDWLRQV�RFFXU��SURGXFLQJ�XQGHVLUDEOH�HIIHFWV��7KHVH�HIIHFWV�DUH�RIWHQ�LQLWLDWHG�E\�DEUXSW�FKDQJH�RI�WKH�UHIHUHQFH�DQG�RU�
RI�WKH�ORDG��DQG�PDWHULDOLVHG�LQ�D�VSHHG�GLIIHUHQFH�EHWZHHQ�PRWRU�DQG�ORDG�VSHHG��VR�WKH�VKDIW�LV�XQGHUWDNLQJ�ODUJH�WRUTXH��
WKLV� FRQWLQXRXV� VWUHVVHV� WKH� VKDIW�� IDWLJXH� WKH� VKDIW�PDWHULDO�� ZKLFK� PD\� UHVXOW� LQ� GLVDVWURXV� DFFLGHQW�� 7KLV�
YLEUDWLRQ�LV�QRW�RQO\�XQGHVLUDEOH��EXW�DOVR�WKH�UHDVRQ�RI�WKH�V\VWHP�LQVWDELOLW\��

7KH� PDMRU� SUREOHPV� RI� WKH� FRQWURO� V\VWHP� DUH�� WKH PHFKDQLFDO� YLEUDWLRQV� �GXH� WR� WKH� HODVWLF� VKDIW��� WKH�
XQFRQWUROOHG�ORDG�GLVWXUEDQFHV�� WKH�SODQW�XQFHUWDLQWLHV��SDUDPHWHU�YDULDWLRQ��XQPRGHOHG�G\QDPLFV��DQG�SODQW�FRQVWUDLQWV�
�DFWXDWRU�VDWXUDWLRQ��ORDG�VSHHG�LQDFFHVVLEOH���6HYHUDO�FRQWURO�DOJRULWKPV�KDYH�EHHQ�H[DPLQHG�IRU�WKH�VXSSUHVVLRQ�RI�WKH�
WRUVLRQDO�YLEUDWLRQV�LQ�WKH�PRWRU�GULYHV���.RURQGL�HW�DO�����������-L�HW�D,�������D����-L�HW�D,�������E����2KPDH�HW�D,�����5����
EXW�WKH�PRVW�SURPLVLQJ�DSSURDFK�LV�WKH�VWDWH�IHHGEDFN�FRQWURO��'KDRXDGL�HW�D,����������+RZHYHU�WKLV�DSSURDFK�QHHGV�QRW�
RQO\� WKH� YDOXHV� RI� WKH� PRWRU� FXUUHQW� DQG� VSHHG�� EXW� DOVR� VKDIW� WRUTXH�� ORDG� VSHHG� DQG� ORDG� WRUTXH� GLVWXUEDQFH�� 2QH�
DSSURDFK�WR�JHW�DOO�WKHVH�LQIRUPDWLRQV�LV�WR�HVWLPDWH�WKH�ORDG�WRUTXH�DQG�REVHUYH�LQWHUQDO�VWDWHV�IURP�WKH�LQSXW�DQG�RXWSXW�
LQIRUPDWLRQV�

��
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7KH�UDWLR�5�RK�WKHVH�IUHTXHQFLHV�5� �&�� &��LV�FDOOHG�WKH�UHVRQDQFH�UDWLR��JLYHQ�E\������,W�LV�GLIILFXOW�WR�VXSSUHVV�WKH�YLEUDWLRQV�FDXVHG�
E\�PHFKDQLFDO�UHVRQDQFH�ZKHQ�5�EHFRPHV�FORVH�WR���

5 ¥��MV�MP���������������� ���

&21752/�/$:�'(6,*1

7KH�SULPDU\�REMHFWLYHV�LQ�WKH�FRQWURO�V\VWHP�GHVLJQ�DUH�WR�DFKLHYH�D�IDVW�UHVSRQVH��WR�VXSSUHVV�WKH�PHFKDQLFDO�YLEUDWLRQV�DQG�
GLVWXUEDQFH� UHMHFWLRQ��7R�VDWLVI\� WKHVH� UHTXLUHPHQWV� WKH�SUHVHQW�SDSHU�SURSRVH�D� IHHGEDFN�VWUXFWXUH�� VKRZQ� LQ� ILJ���� ,W�FRQVLVWV�RI�D�
FRPELQDWLRQ�RI�VWDWH�IHHGEDFN�FRQWURO��D�VWDWH�REVHUYHU�LV�XVHG��DQG�D�WHQVLRQDO�WRUTXH�IHHGEDFN��D�GLVWXUEDQFH�REVHUYHU�LV�DOVR�XVHG��

)LJ���7KH�SURSRVHG�FRQWUROOHU�EORFN�GLDJUDP

����6WDWH�IHHGEDFN�DQG�REVHUYHU�GHVLJQ

7R� KDYH� D� GLUHFW� FRQWURO� RYHU� WKH� V\VWHP� WLPH� UHVSRQVH�� WKH� SROH� SODFHPHQW�PHWKRG� LV� XVHG� IRU� WKH� VWDWH� IHHGEDFN� JDLQV�
GHVLJQ�>SUHLW,�DQG�3RUXPE������@��$�SURSHU�SROHV�SODFHPHQW�HQVXUHV�SURSHU�SHUIRUPDQFHV�IRU�6)&6��,Q�WKH�OLWHUDWXUH�WKHUH�DUH�JLYHQ�
GLIIHUHQW�UHFRPPHQGDWLRQV�UHJDUGLQJ�SROHV�SODFHPHQW��%DVHG�RQ�WKH�UHVXOWV�RI�SUHYLRXV�UHVHDUFKHV��SUHLG�DQG�3RUXPE����������SUHLG�
DQG�3RUXPE��������D�QHZ�PHWKRG�RI�SROHV�SODFHPHQW�LV�SURSRVHG�SROHV�SODFHG�RQ�HOOLSVH��7KH�PDLQ�DGYDQWDJHV�RI�WKH�PHWKRG�DUH�
� DV�ZHOO� IRU� FRQWLQXRXV� DV� IRU� GLVFUHWH� 6)&6�� IRU�SROHV�SODFHPHQW� JHQHUDO� DQDO\WLFDO� H[SUHVVLRQV� DUH�JLYHQ�� WKDW� DUH� SDUWLFXODULVHG�
DFFRUGLQJ�WR�V\VWHP�RUGHU�
� WKH�SHUIRUPDQFHV�HQVXUHG�DUH�YHU\�JRRG��IDVW�DQG�ZHOO�GDPSHG�UHVSRQVH��VPDOO�RYHUVKRRW��RI�6)&6��HYHQ�LI�V\VWHP�RUGHU�LV�KLJK��
7KH�DQDO\WLF�H[SUHVVLRQ�RI�SROHV�SODFHPHQW�RQ�WKH�HOOLSVH�LV�

3Y� �+��FRV>� ������Y���� .@�����[µP�VLQ>�������Y���.@ ���
:KHUH�

+� �+��FRV������������FRV�����������Q�
[P �+��FRV�����������VLQ�����������Q� ���

Q� V\VWHP�RUGHU�

7KH�UHVXOW�LV�WKH�SODFHPHQW�RI�WKH�SROHV�RQ�DQ�HOOLSVH�RI�HTXDWLRQ����
�[��+�A���+��[P�A� � ���

7KH�RQO\�SUREOHP�GHVLJQHU�LV�GHDOLQJ�ZLWK�LV�WLOH�SURSHU�FKRVHQ�+�« +� FKRVHQ�VR�6)&6�SROHV�����DUH�RQ�WLOH�OHIW�VLGH�RI�
SODQW�SROHV�DQG�RQ�WKH�ULJKW�VLGH�RI�HVWLPDWRU�SROHV�

)RU�WKH�V\VWHP�XQGHU�FRQVLGHUDWLRQ�WZR�RI�WKH�VWDWH�YDULDEOHV�DUH�PHDVXUDEOH��PRWRU�DUPDWXUH�FXUUHQW�,D�DQG�PRWRU�VSHHG���+
P�LW�LV�WKHUHIRUH�GHVLUHG�WR�GHVLJQ�D�UHGXFHG�RUGHU�REVHUYHU�WR�HVWLPDWH�ORDG�VSHHG�+ V�DQG�DQJXODU�GLIIHUHQFH�B�
7KH�UHGXFHG�PRGHO�LV�

[U 
�W�� �$U���;U�W����%U���8�W����%UY�W���P6 �W�
\�W�  �&U7 ��[U�W�

���
:KHUH� [U >&P��V� B�@A�7

�'�-P�����'�-P�������&�-P��� .�-P

$U �� '�-V�������'�NI�-V����&�-V������� %U��� �

����������������� � �
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%UY >����-VR@�&U7 >�������@��������� ���
7KH�UHGXFHG�VWDWH�HVWLPDWRU�HTXDWLRQV�DUH�

;U
��W�� ��$U�� /��F7���[U��W����%U���X�W����/��\�W��
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:KHUH�/��WKH�REVHUYHU�JDLQ�FRQVWDQWV�DUH�FDOFXODWHG�WR�SODFH�WKH�HLJHQYDOXHV�RI�HVWLPDWRU�PDWUL[��$U/
F7�U��DW�
WKH� GHVLUHG� ORFDWLRQV�� DQG� FRQVHTXHQWO\� VKDSH� WKH� REVHUYHU� G\QDPLF�� 2EVHUYHU� SROHV� DUH� DOVR� SODFHG� RQ� HOOLSVH�� EXW�
QHFHVVDULO\�RQ�WKH�OHIW�VLGH�RI�SODQW�DQG�6)&6�SROHV��7KH�RQO\�SUREOHP�WKH�GHVLJQHU�PXVW�VROYH�LV�WKH�GLVWDQFH�EHWZHHQ�
6)&6�SROHV�DQG�REVHUYHU�SROHV� )RU�WKH�VLPSOLFLW\�RI�WKH�FDOFXOXV�RQH�FDQ�XVH�$FNHUPDQ
V�IRUPXOD�

����7RUVLRQDO�WRUTXH�HVWLPDWRU�GHVLJQ

WKH�GLVWXUEDQFH�REVHUYHU�GHVLJQHG�IRU� WKH� WZR�PDVV�6\VWHP�HVWLPDWHV� WKH�WRUVLRQDO� WRUTXH�'�L
O�� WKDW�UHDFWV�RQ�
WKH� PRWRU�� )LJ��� VKRZV� WKH� IHHGEDFN� �WD�� RI� WKH� HVWLPDWHG� WRUVLRQDO� WRUTXH� WKURXJK� D� ORZ�SDVV� GHULYDWLYH� ILOWHU�� 7KLV�
IHHGEDFN� KDV� DOVR� GDPSLQJ� HIIHFW� RQ� WKH� �� PDVV� V\VWHPV�� DQG� VXSSUHVVHV� WKH� YLEUDWLRQV� RI� PHFKDQLFDO� VKDIW�� 7KH�
IHHGEDFN�JDLQ�WD�GHSHQGV�RQ�WKH�SODQW�SDUDPHWHUV��$�PD[LPXP�YDOXH�RIWHQ�LV�REWDLQHG��6XJLXUD�DQG�+RUL�������

WDdWDOLP ���-P�'���-P�-V� ����
7LPH�FRQVWDQW�7�G�RI�GHULYDWLYH�REVHUYHU�LV�FKRVHQ�VR�HTXDWLRQ������LV�IXOILOOHG�

7G©�7PHFKDQLFDO�RVF ����
,Q�RUGHU�WR�VXSSUHVV�YLEUDWLRQV�VXIILFLHQWO\��WKH�VPDOOHU�7�G�LV�WKH�EHWWHU��+RZHYHU�LW�LV�GLIILFXOW�WR�LPSOHPHQW�D�

FRQWUROOHU�ZLWK�WRR�VPDOO�7�G��
5HPDUN��,Q�RUGHU� WR�HQVXUH�D� IDVW� UHVSRQVH�ZLWK�]HUR�VWHDG\�VWDWH�HUURU� WR�VSHHG�UHIHUHQFH�VWHS�LQSXW�DQG�ORDG�

VWHS�GLVWXUEDQFH�WKH�FRQWURO�VWUXFWXUH�SUHVHQWHG�LQ�ILJXUH�LQ�ILJ����LV�VXSSOHPHQWHG�ZLWK�D�3,�ORDG�VSHHG�FRQWUROOHU�

���6,08/$7,21�5(68/76

7KH�SURSRVHG�VSHHG�FRQWUROOHU�LV�YHULILHG�E\�QXPHULFDO�VLPXODWLRQV��XVLQJ�0DWODE�ZLWK�6LPXOLQN���7KH�GULYLQJ�
V\VWHP�FRQVLVWV�RI�D�GF�PRWRU�FRXSOHG�E\�DQ�HODVWLF�VKDIW�ZLWK�WKH�ORDG��KDV�WKH�IROORZLQJ�SDUDPHWHUV�
3Q �����:��FRP1 ���UDG�VHF��.0 �����1�PL$��.H �����9�UDG�VHF��5D ��������/D O�O�P+��& ��1�P�VHF��' ���1�P�
VHF�UDG��-P 2�O�NJ�P���-V ������NJ�P���.,2����1�P�VHF�UDG�
7KH�FRQWUROOHU�SDUDPHWHUV�DUH�

� 6)&6�JDLQ�FRQVWDQWV��.F�7� >�����������������@��REWDLQHG�IRU�P2 ����EDVHG�RQ�HT����ª� VWDWH�HVWLPDWRU�JDLQ�
FRQVWDQWV��/ >������������������@�

� WRUVLRQDO�WRUTXH�HVWLPDWRU�JDLQ�FRQVWDQW��WD 2���� WRUVLRQDO�WRUTXH�HVWLPDWRU�WLPH�FRQVWDQW��7G 2����

7KH�GLVWXUEDQFH�REVHUYHU�GHVLJQHG�IRU�WKH�WZR�PDVV��
7KH�VXSSOHPHQWHG�3,�ORDG�VSHHG�FRQWUROOHU�KDV�WKH�IROORZLQJ�SDUDPHWHUV�
� *DLQ�FRQVWDQW�. �
� ,QWHJUDO�WLPH�FRQVWDQW�7L ����
)LJ����VKRZV�WKH�UHVSRQVH�RI�WKH�GHVLJQHG�FRQWURO�VWUXFWXUH�WR�VWHS�YDULDWLRQ�RI�UHIHUHQFH�LQSXW�DQG�VWHS�GLVWXUEDQFH�LQSXW��
7KH� SHUIRUPDQFHV� RI� WKH� GHVLJQHG� FRQWURO� VWUXFWXUH� DUH� YHU\� JRRG�� VPDOO� VHWWOLQJ� WLPH�� QR� RYHUVKRRW� LQ�PRWRU� VSHHG�
UHVSRQVH��YHU\�VPDOO�RYHUVKRRW�LQ�ORDG�VSHHG�UHVSRQVH�©����DQG�D�FRPSOHWH�VXSSUHVVLRQ�RI�WRUVLRQDO�WRUTXH�
'XH�WR�WKH�VLPSOLFLW\�RI�WKH�GHVLJQHG�FRQWURO�DOJRULWKP�QR�SUREOHPV�RFFXU�DW�GLJLWDO�LPSOHPHQWDWLRQ�

)LJ���UHVSRQVH�RI�WKH�GHVLJQHG�FRQWURO�VWUXFWXUH
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'KDRXDGL�� 5��� .XER�� .�� 7RELVH�� 0�� ������ 7ZR� 'HJUHH �RI� �)UHHGRP� 5REXVW� 6SHHG� &RQWUROOHU� IRU� +LJK�
3HUIRUPDQFHV�5ROOLQJ�0LOO�'ULYHV�,(((�7UDQV��RQ�,QGXVWU\�$SSOLFDWLRQ��9RO������12��������

.RUDQGL��3���+DVKLPRWR��+���DQG�8WNLQ��Y���������'LVFUHWH�6OLGLQJ�0RGH�&RQWURO�WR�7ZR�0DVV�6\V\WHP�� ,(((��
,6,(��9RO����DQG�$WHQ������

-L��-�.���6X,��6�.�������D��'63�%DVHG�6HOI�7XQLQJ�,3�6SHHG�&RQWUROOHU�ZLWK�/RDG�7RUTXH�&RPSHQVDWLRQ� IRU�
5R,OLQJ�0LOO�'&�'ULYH��,(((�7UDQV��RQ�,QG��(OHFWURQLFV��9RO������12��������

-L��-�.���6X,��6�.�������E�.DOPDQ�)LOWHU�DQG�/4�%DVHG�6SHHG�&RQWUROOHU�IRU�7RUVLRQDO�9LEUDWLRQ
6XSSUHVVLRQ�LQ�D���0DVV�0RWRU�'ULYH�6\VWHP��,(((�7UDQV��RQ�,QG��(OHFWURQLFV��9RO������12��������

3UHLWO�� 6��� 3RPPE��$�� ������$ERXW� 3ROHV� 3ODFHPHQW� IRU� 6WDWH�)HHGEDFN�&RQWURO� 6\VWHP�'HVLJQ�� 3UHSULQWV�
&217,�&RQI���9RO�����7LPLVRDUD������

3UHLWO��6���3RPPE��$� ������$�1HZ�3ROHV�3ODFHPHQW�0HWKRG�IRU�D�'LVFUHWH�6WDWH�)HHGEDFN�&RQWURO�6WUXFWXUH��
%XHOWLQXO�6WLLQWLILF�837���9RO������7LPLVRDUD������

6XJLXUD�� .��� +RUL�� <������� �9LEUDWLRQ� 6XSSUHVVLRQ� LQ� �� DQG� ��0DVV� 6\VWHP� %DVHG� RQ� WKH� )HHGEDFN� RI�
,PSHUIHFW�'HULYDWLYH�RI� WKH�(VWLPDWHG�7RSUVLRQDO�7RUTXH�� ,(((�7UDQV��RQ�,QG��(OHFWURQLFV��9RO������12����
����
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0UV��.DWDOLQ�9LQF]H

7HFKQLFDO�8QLYHUVLW\�RI�%XGDSHVW
'HSDUWPHQW�RI�(OHFWULFDO�0DFKLQHV�DQG�'ULYHV��+81*$5<

$EVWUDFW� ,Q�WKH�ODVW�IHZ�\HDUV�QHZ�W\SHV�RI�VPDOO�HOHFWULFDO�GULYHV�KDYH�EHHQ�GHYHORSHG��7KH�
DLP� RI� WKLV� SDSHU� LV� WR� SUHVHQW� WKH� FRQVWUXFWLRQ�� DQG� RSHUDWLRQ� RI� WKHVH� GULYHV�� ,W� LV� LPSRUWDQW� WR�
HQVXUH� WKH�RSWLPDO�SHUIRUPDQFH�� WKH�PD[LPXP�DYDLODEOH�SRZHU� �WRUTXH��ZLWK�D�JLYHQ�FRQVWUXFWLRQ�
DQG�WR�ILQG�WKH�PRVW�HIILFLHQW�FRQWURO�VWUDWHJ\�

.H\ZRUGV� HOHFWURQLF� FRPPXWDWHG� PRWRUV�� FRQWUROOHG� K\EULG� PRWRUV�� IORSS\� GULYHV�� VHUYR�
GULYHV�

��,1752'8&7,21

7KH�ORZ�SRZHU�HOHFWULFDO�GULYHV�DUH�XVHG�LQ�D�ZLGH�UDQJH�RI�DSSOLFDWLRQ�LQ�DOO�DUHDV�RI�RXU�OLIH��$�ORW�
RI�WKHP�DUH�XVHG�LQ�DSSDUDWXV�RI�KRXVHKROG��LQ�FDUV��LQ�FRPSXWHUV�DQG�RIILFH�PDFKLQHV��HWF��7KH�PRVW�
RI� WKHP�DUH�VLPSOH�GULYHV��EXW� WKHUH�DUH�D� ORW�RI�QHZ�FRQWUXFWLRQV��ZKLFK�LQFOXGH�QHZ�VHQVRUV�DQG��
(TXLSPHQW�RULHQWHG�,&�V�ZLWK�HIILFLHQW�VSHHG�FRQWURO�

���$33/,&$7,216�2)�60$//�'5,9(6

$�JURXS�RI�GULYHV�KDV�QR�FRQWURO��7KHVH�DUH�SRZHUHG�E\�FRQVWDQW�YROWDJH�VXSSO\��ZKLFK�PD\�
EH�WKH�QHWZRUN�ZLWK����9���+]�RU�D�EDWWHU\�RU�DQ�DFFXPXODWRU�DV�LQ�FDUV��7KH�DFWXDO�VSHHG�RI�D�JLYHQ�
GULYH�FDQ�EH�UHVXOWHG�E\�WKH�ORDG�FXUYHV�RI�WKH�GULYLQJ�PRWRU�DW�WKH�LQVWDQWDQHRXV�ORDG�DQG�IULFWLRQ��
7KHVH�VLPSOH�GULYHV�DUH�IRU�H[DPSOH�LQ�FRIIHH�PLOOV��DQG�LQ�FDUV�WR�PRYH�WKH�ZLQGRZV�DQG�VHDWV��HWF�
$Q�DQRWKHU�JURXS�RI�GULYHV�KDV�VLPLODUO\�QR�FRQWURO��EXW�WKH�VSHHG�RI�WKH�PRWRUV�FDQ�EH�FKDQJHG�LQ�D�
IHZ� JUDGHV�� )RU� H[DPSOH� LQ� KDLU�GULHU� WKHUH� DUH� VHULDO� VZLWFKHG� UHVLVWDQFH� JUDGHV�LQ� WKH� DUPDWXUH�
FLUFXLW��ZKLOH� LQ�ZDVKLQJ�PDFKLQH� DQG� LQ� FDUV�RQ�SXUSRVH� WR�PRYH� WKH�ZLQGVFUHHQ�ZLSHU� WKHUH�DUH�
PRWRUV�ZLWK�WZR�RU�PRUH�DUPDWXUH�FRLOV�ZKLFK�FDQ�EH�VZLWFKHG�RYHU��7KHUH�DUH�D�JURXS�RI�GULYHV��LQ�
ZKLFK� WKH� VSHHG�RI�PRWRUV� LV� FKDQJHG�E\�PHFKDQLFDO� WUDQVPLVVLRQV��7KHUH� DUH� LQ�KRXVHKROG�PDQ\�
HOHFWULFDO�GULYHV�WRR�ZLWK�YDULDEOH�VSHHG�EXW�ZLWKRXW�FRQWURO��6HZLQJ PDFKLQHV�RU� WXUPL[�PDFKLQHV�
DUH�IHG�JHQHUDOO\�E\�YDULDEOH�YROWDJH�VXSSO\�WR�FKDQJH�WKH�VSHHG��,I�WKH�GULYH�KDV�QR�FRQWURO�WKH�XVHU�
FDQ�VHQVH�ZHOO�LI�WKH�ORDG�LV�WRR�ELJ��,Q�KLJK�OHYHO�DSSOLFDWLRQV�WKHUH�DUH�RQO\�GULYHV�ZLWK�HIILFLHQW�DQG�
DFFXUDWH�VSHHG�FRQWURO��IRU�H[DPSOH�LQ�YLGHRV�DQG�LQ�IORSS\�RU�KDUG�GLVF�GULYHUV��5HVFHQWO\�WKHUH�DUH�
D�ORW�RI�QHZ�FRQVWUXFWLRQ�

���7<3(6�2)�60$//�'5,9(6

$OO� WKH� FRQYHQWLRQDO� PRWRU� W\SHV� PD\� EH� WKH� EDVHV� RI� VPDOO� GULYHV�� '&�� DV\QFKURQRXV��
V\QFKURQRXV��UHOXFWDQFH�RU�VWHS�PRWRUV��%XW�WKHUH�DUH�PDQ\�GLIIHUHQFHV�LQ�WKHLU�FRQVWUXFWLRQV�DQG�LQ�
WKHLU�HOHFWULFDO�FRQWURO��&RQYHQWLRQDO�'&�PRWRUV�KDYH�KLJK�HIILFLHQF\�DQG�WKHLU�FKDUDFWHULVWLF�PDNH�
WKHP� VXLWDEOH� IRU� XVH� DV� VHUYRGULYHV��8QIRUWXQDWHO\� WKH\� KDYH� FRPPXWDWRU� DQG� EUXVKHV�ZKLFK� DUH�
ZHDULQJ� DQG� VR� UHTXLUH� PDLQWHQDQFH�� 7KH� VSHHG� FRQWUROOHG� '&� GULYHV� DUH� IHG� E\� ���� RU�����
WUDQVLVWRULVHG�FKRSSHUV�RU�GLUHFW

��



&RQYHUWHUV��7KHUH�DUH�FRQVWUXFWLRQ�VSHFLDOLWLHV�LQ�WKH�PRWRUV�OLNH�WKH�PRYLQJ�FRLO��FRUHOHVV��RU�WKH�SULQWHG�ZLQGLQJ�

$�ORW�RI�VPDOO�GULYHV�DUH�EXLOW�ZLWK�VWHS�PRWRUV��7KHLU�DGYDQWDJH�LV�WKH�VLPSOH�FRQWURO��GLVDGYDQWDJH�LV�WKQRQ�VPRRWK�VSHHG��
7KH\�DUH�XVHG�DERYH�DOO�LQ�SULQWHUV�RU�LQ�IORSS\� DQG�KDUG�GLVF�GULYHUV�DV�KHDGDFWXDWRU��HWF��7KHUH�DUH�DOVR�LQYHUWHU�IHG�DV\QFKURQRXV�
GULYHV� LQ� KRXVHKROG�� IRU� H[DPSOH� LQ� QRYHO� FRQWUROOHG�ZDVKLQJ�PDFKLQHV�� %XW� WKHUH� DUH� GLUHFW� IURP� ��+]�ZRUNLQJ� V\QFKURQRXV� RU�
UHOXFWDQFH�GULYHV�DV�ZHOO�IRU�H[DPSOH�LQ�V\QFKURQRXV�FORFNV�ZLWK�FRQVWDQW�VSHHG�

,Q�WKH�ODVW�IHZ�\HDUV�WZR�QHZ�W\SHV�RI�GULYHV�KDYH�EHHQ�GHYHORSHG�
� WKH�HOHFWURQLF�FRPPXWDWHG�VPDOO�PRWRU�GULYHV��DQG
� FRQWUROOHG�K\EULGPRWRU�GULYHV�

7KH�EHKDYLRXU�RI� WKHVH� DUH�VLPLODU��7KH� URWRU� RI� WKHVH�PRWRUV� LV�D�SHUPDQHQW�PDJQHW� ILHOG� V\VWHP��7KH�DUPDWXUH�FRLOV�RI�
VWDWRU�FDUU\�WKH�FXUUHQW�ZKLFK�LV�V\QFKURQLVHG�WR�WKH�SRVLWLRQ�RI�URWRU�PDJQHW��%RWK�W\SHV�DUH�SURYLGHG�ZLWK�HIILFLHQW�FXUUHQW�DQG�VSHHG�
FRQWURO� WR� HQVXUH� WKH� RSWLPDO� SHUIRUPDQFH� RI� WKH� GULYHV�� ,W� LV� HDV\� WR� UHDOLVH� WKH� VSHHG� GHWHFWLRQ� LQ� WKH� FDVH� RI� ERWK� GULYHV�� 7KH�
FRQVWUXFWLRQ�DQG�WKH�RSHUDWLRQ�RI�WKH�WZR�W\SHV�DUH�WRWDOO\�GLIIHUHQW�

���(/(&7521,&�02725�'5,9(6��60$//�&20087$7('

7KHUH�DUH�F\OLQGULFDO�DQG�GLVF�W\SH�PRWRUV��7KH�FRQVWUXFWLRQ�RI�D�GLVF�PRWRU�LV�VKRZQ�LQ�)LJ�����7KH�URWRU�LV�IODW�DV�D�FLUFXODU�
SODWH�DQG�PDJQHWLVHG�LQ�D[LDO�GLUHFWLRQ��7KH�PDJQHW�KDV�HLJKW�PDJQHWSROHV��SROH�SDLU��S ���RQ�WKH�GLDPHWHU�'�RI�WKH�FLUFOH��WKH�SROH�
GLYLGLQJ�LV 7�S� �������3� ��� $�PHFKDQLFDO�DQJOH�RI����LV�HTXLYDOHQW�WR�DQ�HOHFWULFDO�DQJOH�RI������7KH�VWDWRU�FRLOV�DUH�IRXQG�
RQ�SULQWHG�ERDUG�DUUDQJHG� IODW��%HFDXVH�RI� WKLV� WKH�DLU�JDS� LV� UHODWLYH�ELJ��7KH� WZR�GLDPHWULFDO�FRLOV�RI� WKH� WKUHH�SKDVH�ZLQGLQJ�DUH�
VZLWFKHG� VHULDO� �)LJ�� ����� 7KH� HIIHFWLYH� OHQJWK� RI� FRQGXFWRUV�ZKLFK� SHUSHQGLFXODU� WR�PRYLQJ�PDJQHW� ILHOG� OHW� EH� VLJQHG� E\�,� ��7KH�
QXPEHU�RI�WXUQV�LV�1���,I�WKH�FXUUHQW�RI�SKDVH��D��LV�L�D
�WKHQ�WKH�SURGXFHG�WRUTXH�RI�WKH�FRQGXFWRUV�VLJQHG�,�LV

1
PDO  ��¦ 'O%M���LD ���

M �

ZKHUH�%�M��D��LV�WKH�PDJQHWLF�IOX[�GHQVLW\�RQ�WKH�SODFH�RI�WKH�M�WK�FRQGXFWRU��7KH�%�M��D��LV�YDULHV�RQ�URWDWLQJ��7KH�FRQGXFWRUV�VLJQHG�,,�
DUH�GLVSODFHG�E\�DW�IURP�FRQGXFWRUV�VLJQHG�,��DQG�WKHLU�FXUUHQW�KDV�RSSRVLWH�GLUHFWLRQ��,I�WKH�%�M��D���DW�� �� %�M��D��UHODWLRQ�IRU�WKH�
PDJQHWLF�IOX[�GHQVLW\�LV�WUXH��WKHQ�PDO� �PD-,�DQG�PD� ��PDO
�,Q�)LJ�����WKH�WRUTXH�P��LV�VKRZQ�LI�WKH�SKDVH�FXUUHQW�L�D
�LV�FRQVWDQW��,��
DQG�LI�WKH�GLVWULEXWLRQ�RI�PDJQHWLF�IOX[�GHQVLW\�KDV�LGHDO�VTXDUH�VKDSH��7KH�RWKHU�SKDVH�FRLOV��E��DQG�F��DUH�6\PPHWULFDOO\�DUUDQJHG��
7KHQ�WKH�PE DQG�PH WRUTXH�FRPSRQHQWV�DUH�VLPLODU�WR�PD� ��RQO\�E\���7�S�����VKLIWHG�LI�L�D� �L�E� �,��

7KH�PHWKRG�RI�FRQWURO� LV� WR�FXW� WKH� VHFWLRQ� IURP� WRUTXH�FXUYHV�ZKHUH� WKH� WRUTXHV�DUH�FRQVWDQW�ZLWK�GHVLUHG�VLJQ�� ,I�ZH�

FKRRVH�D�FXUUHQW�9�V��WLPH�IXQFWLRQ�L�D��,��DFFRUGLQJ�WR�)LJ����F��V\QFKURQLVHG�WR�WKH�D�URWRU�SRVLWLRQ��WKHQ�ZH�JHW�WKH�WRUTXH�
PD�����VLPLODUO\�ZLWK�LE���RU�LF����ZH�JHW�PE��W��RU�PH��,���7KH�RSSRVLWH�GLUHFWLRQ�RI�FXUUHQW�FDXVHV�RSSRVLWH�GLUHFWLRQ�RI�WRUTXH��7KH�

UHVXOWLQJ�WKUHH�SKDVH�WRUTXH�P�LV�VKRZQ�LQ�)LJ����H����WKH�OHWWHUV�UHIHUHV�WR�WKH�SKDVH�DQG�WR�WKH�GLUHFWLRQ�RI�FXUUHQW�ZKLFK�FDXVHV�WKH�

DFWXDO�WRUTXH�FRPSRQHQW�
7KH�UHVXOWLQJ�WRUTXH�LV

P� ��1',%PD[,� �N7,�� ���

:KHUH�N7�LV�WKH�WRUTXH�FRQVWDQW�RI�PRWRU��7KH�WRUTXH�KDV�QR�SXOVDWLQJ�FRPSRQHQW�DQG�KLV�YDOXH�LV�WKH�DYDLODEOH�PD[LPXP�
ZLWK� WKH� JLYHQ� FXUUHQW� ,� �� LI� WKH� GLVWULEXWLRQ� LI� PDJQHWLF� IOX[� GHQVLW\� KDV� LGHDO� VTXDUH� VKDSH� DQG� WKH� WKUHH�SKDVH� FXUUHQWV� DUH�
V\QFKURQLVHG�WR�WKH�URWRU�DQJOH�DFFRUGLQJ�WR�)LJ����H��DQG�WKHLU�WLPH�IXQFWLRQ�KDV�VTXDUH�VKDSH�WRR��7KH�V\QFKURQLVLQJ�RI�WKH�FXUUHQW�LV�
WKH� WDVN� RI� WKH� VR�FDOOHG� �HOHFWULFDO� FRPPXWDWRU��� 7R� GHWHFW� WKH� URWRU� �PDJQHW�� SRVLWLRQ� DUH� XVHG�+DOO�HOHPHQWV� WR� SURGXFH� FRQWURO�
VLJQDOV�IRU�WKH�HOHFWURQLF�VZLWFKHV��7KH�PRWRU�LV�ZRUNLQJ�IURP�D�WUDQVLVWRULVHG�IXOO�EULGJH�

7KH�ZKROH�VFKHPH�RI� WKH�VSHHG�FRQWUROOHG�GULYH� LV�VKRZQ�LQ�)LJ����7KH�FRQWUROOHU�DOWHUV� WKH�YROWDJH�8��RI�PRWRU�ZLWK�WKH�
KHOS�RI� WKH�VHULDO�VZLWFKHG�WUDQVLVWRU 7(��ZKLFK�FDQ�ZRUN�FRQWLQXRXVO\�RU�LQ�VZLWFKPRGH��7KH�VSHHG�FRQWURO�KDV�WZR�PDLQ�PRGH�DV�
ZHOO� WKHUH�DUH�DQDORJ�DQG�IUHTXHQF\�FRQWURO��7KH�UHIHUHQFH�VLJQDO�RI�WKH�IUHTXHQF\�FRQWURO�LV�JHQHUDOO\�D�GLYLGHG�VLJQDO�RI�D�TXDUW]�
JHQHUDWRU�DQG�WKH�FRQWUROOHU�LV�D 3//��SKDVH�ORFNHG�ORRS��FLUFXLW��)RU�WKH�VSHHG�GHWHFWLRQ�D�PHDQGHU�FRLO�LV�XVHG��VHH�)LJ�������7KLV�FRLO�
LV�DUUDQJHG�RQ�WKH�SULQWHG�ERDUG��,W�FDQ�VHQVH�WKH�N�WK�ILHOG�KDUPRQLF�RI�WKH�PDJQHWLF�IO?/;�GHQVLW\��N ���������DQG�KDV�D�VLJQDO�ZLWK�N�
WK�SHULRGH�LQ D�VLQJOH�WXUQLQJ�

��
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7KHUH�DUH� F\OLQGULFDO� DQG� GLVF� W\SH�PRWRUV�� 7KH�FRQVWUXFWLRQ�RI� D� GLVF�PRWRU� LV� VKRZQ� LQ�)LJ����7KH� URWRU� LV� ULQJ�VKDSHG�
SHUPDQHQW�PDJQHW�SODFHG� LQ�DQ� LURQ�FXS�� ,W� LV�PDJQHWLVHG� LQ� UDGLDO�GLUHFWLRQ�DQG� WKH�PDJQHW�KDV����SROHV��SROH�SDLU�S ��� WKH�SROH�
GLYLGLQJ�LV���S� ��������S� ������7KH�DUPDWXUHFRLOV�DUH�RQ�WKH����VDOLHQW�SROHV�RI�VWDWRU�DQG�LW�LV�D�WKUHH�SKDVH�ZLQGLQJ��7KH�DLU�JDS�LV�
VPDOOHU�DV� LQ� WKH�FDVH�RI�HOHFWURQLF�FRQXQXWDWHG�PRWRUV��7KH�YDOXH�DQG�SKDVH�DQJOH�RI�FXUUHQW�LV�FRQWUROOHG�DQG�V\QFKURQLVHG�WR�WKH�
URWRU�SRVLWLRQ�

/HW�XV�JLYH�FXUUHQW�RQ� WKH�FRLOV�RI�WZR�QHLJKERXULQJ�WKHHWK�VR��WKDW�WKH�SRODULWLHV�RI�WKHLU�H[LWLQJ�ZLOO�EH�RSSRVLWH�WR�HDFK�

RWKHU��/HW�EH�L�D� ����DQG�LF� ��,�FRUUHVSRQGLQJ�WR�3$�1&�FRQGXFWLRQ�FRQILJXUDWLRQ�EXW�RQO\�ZLWK�WZR�WKHHWK��$V�ORQJ�DV�D�QRUWK�

VRXWK�SROH�SDLU�ZLWK�DSSURSLDWH�GLUHFWLRQ�GR�QRW�WDNH�SODFH�V\PPHWULFDOO\�RSSRVLWH�WR�WKH�WZR�WKHHWK�WKHUH�LV�JHQHUDWHG�D�WRUTXH�P�DF�

RQ�WKH�URWRU�PDJQHW��&RPSDUHG�ZLWK�RWKHU�SRVLWLRQV�LQ�RSSRVLWH�VWDWH�LV�WKH�\DF�IOX[�FRQQHFWLRQ�WKH�JUHDWHVW��/HW�EH�WKH�URWRU�SRVLWLRQ�
KHUH�� D� �,I�WKH�URWRU�DQJOH�GHYLDWH�IURP�D� E\�D�PLQLPXP�DPRXQW�'D ��WKHQ�D�EULQJ�EDFN�WRUTXH�LV�JHQHUDWHG��,I�D�D� 'D��D�WKHQ�WKLV�
WRUTXH�LV�SRVLWLYH��LI�D!D� 'D�� 7KHQ�LW LV�QHJDWLYH��,W�LV�VXSSRVHG�WKH�VXSHUSRVLWLRQ�RI�IOX�[�FRQQHFWLRQ�RI�PDJQHW�DQG�FRLOV�
7KH�YROWDJH�HTXDWLRQ�RI�PRWRU�LV�

X L5�G\DF��D�,��GW ���
:KHUH

\DF� ��1M 0 ��/L�
+HUH�L�LV�WKH�FXUUHQW��5�LV�WKH�UHVLVWRU�RI�FRLOV��1�LV�WKH�QXPEHU�RI WXUQV��/�LV�WKH�VHOI�LQGXFWDQFH��M0��D��LV�WKH�SHUPDQHQW�

PDJQHW�IOX[�LQ�WKH�WZR�WKHHWK��ZKLFK�YDULHV�ZLWK�WKH�WKRRWK�VXUIDFH�GHSHQGV�RQ�WKH�URWRU�DQJOH��$�W\SLFDO�OLQHDU�YDULDEOH�IOX[�

FRQQHFWLRQV�FXUYH�LV�VKRZQ�LQ�)LJ���E�

,Q� WKH� HTXDWLRQ� ���� WKH� PXWXDO� LQGXFWDQFH�� WKH� LURQVDWXUDWLRQ� DQG� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� WZR� IOX[� FRPSRQHQWV� DUH�

QHJOHFWHG��7KH�VHOI�LQGXFWDQFH�/�LV�QHDUO\�FRQVWDQW�EHFDXVH�RI�WKH�URWRU�LV�F\OLQGULFDO��7KH�SRZHU�EDODQFH�LV

3EH 3FX�3PHFK �S�PD�JQ
:KHUH

3EH XL�3FX ,
�5�SPHFK PDF:�

3PD JQ G�/L
�����GW

)URP�WKHVH�ZH�JHW�WKH�QH[W�IURP

8L ,�5�PDF:�/LGL�GW������L��wO�wD��GD�GW�� ���

/HW�XV�VXEVWLWXWH�\ DF�LQWR�HTXDWLRQ�����DQG�PXOWLSO\�E\�L��WKDQ�ZH�REWDLQ

XL� �L��5����/1LG�Mw 0 ��GW��LG�/,���GW �
RU�� XL� �,� 5��PDFZ���1L�wM0���wD��GD���GW��L��wO�wD��GD�GW��L��wO�wD��GD�GW��L/GL�GW ���

&RPSDULQJ�WKH�HTXDWLRQ�����DQG������ZH�JHW�IRU�WKH�WRUTXH
PDF  ��1L�wM0 ��wD���L��w/�wD��� ����

7KH�VHFRQG�WHUP�LV�WKH�UHOXWDQFH�WRUTXH��ZKLFK�LV�VLJQLILFDQWO\�VPDOOHU�WKDQ�WKH�ILUVW�RQH�

,I�WKLV�WZR�WKHHWK�FRQGXFWLRQ�FRQILJXUDWLRQ�LV�PDLQWDLQHG�WKHQ�WKH�WRUTXH�LV�LQ�DFFRUGDQFH�ZLWK�)LJ���E��7R�JHW�WKH�ZKROH�
WRUTXH�RI�WKH�3$�1%�FRQGXFWLRQ�FRQILJXUDWLRQ�ZH�PXVW�PXOWLSO\�WKH�WRUTXH�����E\�HLJKW�VLQFH�WKH�FRLOV�RI�D�SKDVH�DUH�GLVaEXWHG�RQ ����
VDOLHQW�SROHV��S�V� �������� �����7KH�DUHD�RI�WKH�QHJDWLYH�IOX[�FRQQHFWLRQ�FDQQRW�EH�XVHG�EHFDXVH�RI�WKH�WRUTXH�LV�LQVWDEOH��7KH�IOX[�
FRQQHFWLRQ�DQG�WKH�WRUTXH�FXUYHV�LQ�)LJ����D��E��ZRXOG�EH�UHSHDWHG�VL[�WLPH��LI�ZH�ZRXOG�GUDZQ�WKH�RWKHU�ILYH��S$�1&� 3%�1&��3%�
1$��3&�1$�DQG�3&�1%��FRQQHFWLRQ�FRQILJXUDWLRQV��,Q�)LJ���F��LV�VKRZQ��DW�ZKLFK�WLPH�LQWHUYDO�VKRXOG�JHQHUDWH�WKH�3�$�1%�
FRQILJXUDWLRQ�VR�ZH�JHW�WKH�WRUTXH�LQ�WKH�UHTXLUHG�GLUHFWLRQ��,W�PXVW�EH�V\QFKURQLVHG�WR�LQWHUYDO�,�LI�ZH�ZDQW�SRVLWLYH�WRUTXH�DQG�WR�,,�LI�
ZH�ZDQW�QHJDWLYH�WRUTXH��,I�WKH�VL[�FXUUHQW�FRQGXFWLRQ�FRPELQDWLRQV�DUH�FKDQJHG�V\PPHWULFDO�RQH�DIWHU�WKH�RWKHU��WKHQ�WKH�UHVXOWLQJ�
WRUTXH�P�LV�VKRZQ�LQ�)LJ����H��,WV�YDOXH�P�LV�FRQVWDQW�DQG�HTXDO�WR�SVPFF�PD[���,I�WKH�VHFRQG�SDUW�RI����LV�QHJOHFWHG��WKHQ

P� ��3V1L�wM0 ��w D���P� �NUL � ���

:KHUH�NW LV�WKH�WRUTXH�FRQVWDQW��7KH�UHVXOWLQJ�WRUTXH�LV�VPRRWK�IXQWLRQ�RI�WLPH��LI��w0���wD��LV�&RQVWDQW�LQ�WKH�DOO�FRQGXFWLQJ�
FRQILJXUDWLRQ��7KH�VFKHPH�RI�VSHHG�FRQWUROOHG�K\EULGPRWRU�GULYH�LV�VLPLODU�WR�WKH�VFKHPH�RI�HOHFWURQLF�FRPPXWDWHG�PRWRU�DFFRUGLQJ�
WR�)LJ�����7KH�V\QFKURQLVHG�FXUUHQW�FRQGXFWLQJ�LQWHUYDO�LV�FKRRVHG�E\�DQ��HOHFWURQLF�FRPPXWDWRU���ZKLFK�LV�EDVHG�RQ�+DOO�HOHPHQWV�
GHWHFWLQJ� PDJQHW� SRVLWLRQ�� 7KH� VSHHG� DQG� FXUUHQW� FRQWURO� DUH� VLPLODU� DV� LQ� WKH� FDVH� RI� HOHFWURQLF� FRPPXWDWHG� PRWRU�� 7KH� RQO\�
GLIIHUHQFH� LV� LQ� WKH� DUUDQJHPHQW� RI� WKH�PHDQGHU� FRLO� DQG� LQ� WKH�GHWHFWLQJ��7KH� VHQVRU� FRLO� LV� RQ� WKH�SULQWHG�ERDUG��7KH�SHUPDQHQW�
PDJQHW� RI� WKH� URWRU� LV� VR�PDJQHWLVHG�� WKDW� WKHUH� LV� D�PDQ\� SROH�PDJQHW� �IRU� H[DPSOH� ��� SROH�� LQ� D[LDO� GLUHFWLRQ� LQ� DGGLWLRQ�� 7KLV�
VXSHUSRQHG�PDJQHW�LQGXFHV�LQ�VHQVRU�FRLO�WKH�WDFKRPHWHU�VLJQDO��,Q�WKH�PRVW�DSSOLFDWLRQV�WKH�VSHHG�LV�FRQWUROOHG�E\�3//�PHWKRGH��

��



��&RQFOXVLRQ

LW�LV�VKRZV�LQ�WKLV�SDSHU�ZKDW�LV�WKH PRVW�HIILFLHQF\�FRQWURO�VWUDWHJ\�DW�WKH�QHZ�W\SHV�RI�VPDOO�GULYHV��
,W�LV�VKRZQ�KRZ�WKH�RSWLPDO�SHUIRUPDQFH�DQG�WKH�PD[LPXP�DYDLODEOH�WRUTXH�SRZHU��ZLWK�WKH�JLYHQ�
FRQVWUXFWLRQ� DUH� HQVXUHG� �� 7KH� EHKDYLRU� RI� ERWK� GULYHV� LV� VLPLODU� WR� WKH� FRQYHQWLRQDO� '&� GULYHV�
EHFDXVH�WKH\�RSHUDWH�E\�.7���WRUTXH�FRQVWDQW��ZLFK�KDV�D�PD[LPDO�YDOXH�LQ�WKH�JLYHQ�FRQVWUXFWLRQ

5()(5(1&(6

.HQMR�7��6�QDJDPRUL��������SHUPDQHQW�PDJQHW�DQG�EUXVKOHVV�'&�PRWRUV��FODUHQGURQ�SUHVV��2[IRUG�
5D\��Z��)���3�-�/DZUHQVRQ��5�0�'DYLV��-�0��6WHSKHQVRQ��1�1IXOWRQ��5�-EODNH��������KLJK�

SHUIRUPDQFH�VZLFKHG�UHOXFWDQFH�EUXFKOHVV�'ULYHV��,(((�WUDQV��2Q�,QG�$SSO�92/��,$����
1R����MXO\�DJXVW

��
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���10�3$57,&/(6�2)�0$*1(7,7(

7HUXNR�6KLVKLGR

'HSDUWPHQW�RI��3K\VLFV� 7RN\R�PHGLFDO�&ROOHJH
�����6KLQMXNX�NX��7RN\R�������-DSDQ

0DJQHWLWH�QDQRSDUWLFOH�LQYHVWLJDWLRQ�LV�XVHIXO�IRU�WKH�VWXG\�RI�QDWXUDO�VFLHQFH��PHGLFLQH�DQG�WHFKQRORJ\��7KRXJK�
HOHFWURQ� VFDWWHUHG�DPSOLWXGH�RI�PDJQHWLWH� UHFLSURFDO� ODWWLFH� IDFH�GLIIUDFWLRQ�SDWWHUQ�ZDV�FDOFXODWHG� WR�VXUH� WKDW� OLQHV��
VXFK� DV� �,OO�� DQG� ������� ZDUH� FRQWDLQHG�� 7KH� GLIIUDFWLRQ� SDWWHUQ� OLQHV� RQ� HOHFWURQ� PLFURVFRS\� ILOP� VHHPHG� QRW� WR�
FRQWDLQ� WKRVH� OLQHV�� WKHQ� IRU� WKH� SXUSRVH� WR�PDNH� VXUH� RI� H[LVWHQFH� RI� WKRVH� OLQHV�� WKH� VDPSOH� RI� ��� QP�PDJQHWLWH�
SDUWLFOHV�RI�PDJQHWLF�IOXLGV�ZDV�SUHSDUHG�IRU�WKH�REVHUYDWLRQ�RI�HOHFWURQ�PLFURVFRS\�DQG�FKDUDFWHUL]DWLRQ�

.H\ZRUGV�� VFDWWHUHG� DPSOLWXGH�� (OHFWURQ� GLIIUDFWLRQ�� IHUULFRORLG�� &KDUDFWHUL]DWLRQ�� H[WHUQDO� PDJQHWLF� ILHOG�� D� FKDLQ� RI�
PDJQHWLF�QDQRSDUWLFOH

�� ,1752'8&7,21

0DJQHWLWH� QDQRSDUWLFOH� LQYHVWLJDWLRQ� LV� XVHIXO� IRU� WKH� VWXG\� RI� QDWXUDO� VFLHQFH�� PHGLFLQH� DQG� WHFKQRORJ\�� )RU�
H[DPSOH��WKH�QDQRSDUWLFOH�FKDLQ�ZDV�IRXQG�LQ�D�PDJQHWR�WDFWLF�EDFWHULD�ZKLFK�DUH�OLYLQJ�OLYLQJ�LQ�VHJPHQW�LQ�WKH�VHD�
RU�SRQG��DQG�KDYH�EH FRPH�WKH�RULJLQH�RI�WKH�VWRQH�PDJQHWLWH��,W�ZDV�DOVR�IRXQG�LQ�WKH�FKLWRQ�WHHWK��$QRWKHU�H[DP�
SOH�LV�WKDW�WKH�SRWHQWLDO�RI�VXSHUSDUDPDJQHWLF�SDU WLFOHV�603��LQ�SDUWLFXODU�FRDWLQJ�WR�SURYLGH�WKH�QHFHVVDU\�UHDFWLYH�
DPLQR� JURXSV� XVHG� LQ� WKH�VXEVH XHQW�PRGLILFDWLRQ� VWHSV�� ZKLFK� LV� XVHG� IRU� DQWLERG\� RU� DJHQW� RI� 105��7KRXJK�
HOHFWURQ� VFDWWHUHG� DPSOLWXGH� RI�PDJQHWLWH� UHFLSURFDO� ODWWLFH� IDFH� GLIIUDFWLRQ� SDWWHUQ�ZDV� FDOFXODWHG� DQG� VXUHG� WKDW�
OLQHV��VXFK�DV�������DQG��������ZDV�FRQWDLQHG��WKH�GLIIUDFWLRQ�SDWWHUQ�OLQHV�RQ�HOHFWURQPLFURVFRS\�ILOP�VHHPHG�1RW�
WR�FRQWDLQ�VXFK�OLQHV��7KHQ�IRU�WKH�SXUSRVH�RI�WKH�VXUDQFH�RI�WKRVH�OLQHV��WKH�VDPSOH�RI����QP�0DJQHWLWH�SDUWLFOHV�RI�
PDJQHWLF�IOXLGV�ZDV�SUHSDUHG�IRU�WKH�REVHUYDWLRQ�RI�HOHFWURQPLFURVFRS\�DQG�FKDU��IDFWRUL]DWLRQ�,W��PDGH�LQ�LQGXVWU\��
ZDV�SXW�RQ�D�VSHFLPHQ�JULG�RI�FRSSHU�PHVK�ZLWK�FROORGLRQ�)RXU�VDPSOHV�ZDV�SUHSDUHG�XQGHU�IRXU�FRQGLWLRQV��$W�WKH�
ILUVW��LW�ZDV��O��LQ�WKH�FDVH�RI�WKH�DEVHQFH�RI�H[WHUQDO�PDJQHWLF�ILHOG��7KH�VHFRQG�ZDV�WKDW�LQ�WKH�FDVH�RI�WKH�H[LVWHQFH�
RI�DSSOLHG�H[WHUQDO�VWDWLF�PDJQHWLF� ILHOG�ZKLFK�D�QHRG\PLXP�PDJQHW�SURGXFHG�����SDUDOOHO� WR�WKH�JULG�VXUIDFH�DQG�
����SHUSHQGRFXODU�WR�WKH�JULG�VXUIDFH��7KH�ODVW�ZDV�WKDW�����LQ�WKH�FDIp�WKDW�WKH�PDJQHWLF�ILHOG�PHW�ZLWK�WKH�JULG�VXU
IDFH�DW����GHJUHHV�DQJOH��$V�D�UHVXOW�RI�REVHUYDWLRQ�WKURXJK�HOHFWURQPLFURVFRS\��LW�ZDV�IRXQG�WKH�VSRW�RI�������OLQH�
GLIIUDFWLRQ�SDWWHUQ�LQ�WKH�FDVH�RI�����WKDW�PLVVHG�LQ�WKH�GLIIUDFWLRQ�SLFWXUH�RI�WKH�ILUVW�FDVH������DQG�WKH�������OLQH�ZDV�
FOHDUO\�H[SRVHG�RQ�WKH�ILOP��7KHQ��LW�ZDV�FKDUDFWHUL]HG�)H���

���&$/&8/$7,21�2)�6758&7855(�)$&725�2)�)H���

0DJQHWLWH�FXELF�FU\VWDO�EDVLV�FRXOG�EH�GUDZQ�DV�UHIHUHH�WR�WKH�FXELF�FHOO�E\�:\FNRII��� DQG�6KLUDWRUL�HW�DO���)LJ������
0DLQ�EDVLV�ZDV�FXELF�GLDPRQG���$V�WKH�UHVXOW�RI�WKH�FDOFXODWLRQ�RI�WKH�VFDWWHULQJ�DPSOLWXGH�RI�HOHFWURQ�GLIIUDFWLRQ��LW�ZDV�
VXUHG�WKH�H[LVWHQFH�RI�WKRVH�OLQH��������DQG��������HYHQ�WKRXJK�WKH\�ZDUH�YHU\�ZHDN�

�
���35(3$5$7,21�2)�7+(�63(&,0(1�)25

��
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$W�ILUVW��D�YHU\�WKLQ�FRORGLRQ�ZDV�SUHSDUHG�RQ�FRSSHU�JULG��1H[W�D�SOXFN�RI�DIWHU�ZDV�SXW�RQ�WKH�FRORGLRQ�IURP�
JODVV�PLFUR��SLSHW��DQG�WKHQ�IHUULFRORLG�ZDV�DGGHG�E\�WKUXVWLQJ�ZLWK�QHHGOH���D�OLWWOH��RI�IHUULFRORLG�RQ�WKH�WRS�RI�QHHGOH��
����PP�LQ�OHQJWK�DQG�2�����PP�LQ�GLDPHWHU���7KH´��FRQFHQWUDWLRQ�RI�IHUULFROORLG�EHFDPH�RQH�WR������IRU�RULJLQDO�IHU�
ULIOXLGV�� ,Q� WKH� WKUHH� FDVHV� PHQWLRQHG� DERYH� �������� DQG����� DQ� H[WHUQDO� ILHOG� ZDV� DSSOLHG� DPRQJ� WZR� QHRG\PLXP�
PDJQHW������PP�LQ�GLDPHWHU�DQG�����PP�LQ�KHLJKW�DQG�����JDXVV�LQ�PDJQLWXGH�RI�PDJQHWL]DWLRQ���7KH�JULG�VXUIDFHV�RI�
VDPSOHV�ZDUH�VHW�XS�SDUDOOHO�DQG�YHUWLFDO�WR�PDJQHWLF�ILHOG�)LJ�����7KUHH�KRXUV�ODWHU�RQO\�ZDWHU�ZHUH�GULHG�LQ�WKH�URRP�
DWPRVSKHUH�

����%6(9$7,21�2)�63(&,0(1�7+528*+�(/(&75210,&526&23<

,Q� WKH�FDVH�O��RI� DEVHQFH�RI�H[WHUQDO� ILHOG��OOO��OLQH�ZDV�YHU\�ZHDN�DQG�������OLQH�ZDV�PLVVHG�RQ� WKH�ILOP�
�)LJ� �����%XW� DQRWKHU� OLQHV�ZHUH� FOHDUO\� H[SRVHG��/DWWLFH�FRQVWDQW�ZDV��������QP�REWDLQHG�IURP�$X� UHIHUUHG�� �$W�
ILUVW��FDPHUD�FRQVWDQW��/E��WKH�SURGXFW�RI�FDPHUD�OHQJWK��/��DQG�GH�%ORJOLH�ZDYH�OHQJWK�RI�HOHFWURQ�E��ZDV�GHFLGHG�
XVLQJ�WKH
�VXUIDFH�GLVWDQFH�RI�$X��G��DQG�UDGLXV��U��RI�GLIIUDFWLRQ�SDWWHUQ�IURP�/E� �GU���7KDW�ZDV�YHU\�DSSURSULDWH�
OHQJWK�FRPSDUHG�ZLWK�DXWKRULW\�
�,Q�WKH�FDVH�RI�SDUDOOHO�PDJQHWLF�ILHOG�WR�WKH�JULG�IDFH��������OLQH�ZDV�ZHDN�DQG�VSRW�
RI�������OLQH�DSSHDUHG��VHH�WKH�DUURZ�PDUN�LQ�WKH�SLFWXUH�RI�)LJ������ ,WV� GLVWDQFH� IURP� WKH� FHQWHU�ZDV� FRLQFLGHQW�
ZLWK�WKH�HVWLPDWHG�UDGLXV� ,Q�WKH�FDVH�RI�YHUWLFDO�PDJQHWLF�ILHOG�WR�WKH�JULG�������OLQH EHFDPH�VWURQJHU�WKDQ�WKDW�RI�
DQRWKHU�FDVH�EXW�VRPH�RI�VSRW�)LJ������,Q�WKH�FDVH�RI�WKH�IRXUWK��WKHUH�ZDV�QRWKLQJ�WR�ZULWH�GRZQ� $QRWKHU�SUREOHP�
ZDV� KRZ� WKH� DUUDQJHPHQW� RI� SDUWLFOHV� XQGHU� WKH� H[WHUQDO� PDJQHWLF� ILHOG� FRPSDUHG� ZLWK� 0RQWH�&DUOR�
FDOFXODWLRQ)LJ���VKRZHG�WKDW�D�QXPEHU�RI�SDUWLFOHV�LQ�D�FKDLQ�RI�PDJQHWLWHQDQRSDUWLFOHV�ZHUH�VL[��RQ�DYHUDJH���7KH�
GLDPHWHU�RI�SDUWLFOHV�ZDV�����QP�RQ�DYHUDJH�

���5(68/7

0DJQHWLWH�FU\VWDO�VWUXFWXUH�ZDV�GLIIHUHQW� IURP�WKH�VWUXFWXUH�RI�FXELF�GLDPRQG�LQ�WKH�SRLQW�RI�GLVDSSHDUDQFH�RI�
������OLQH�DQG�DSSHDUDQFH�RI�������OLQH�LQ�WKH�VWUXFWXUH�IDFWRU�FDOFXODWLRQ��7KHQ�������OLQH�ZDV�QRW�DSSHDUHG�RQ�HOHFWURQ�
PLFURVFRS\� ILOP� DW� UDQGRP� DUUDQJHPHQW� RI� SDUWLFOHV� RQ� WKH� FRORGLRQ� XSRQ� WKH� FRSSHU� JULG� EXW� DUUDQJHPHQW�IRU� DQ�
RULHQWDWLRQ�DORQJ�H[WHUQDO�PDJQHWLF�ILHOG�XVHG�WZR�SLHFHV�RI�QHRG\PLXP�PDJQHW�EURXJKW��WR�WKH�JRRG�UHVXOW��������OLQH�
ZDV�DSSHDUHG�

���&21&/86�,21

7KH�PHWKRG�RI�FKDUDFWHUL]DWLRQ�RI�IHUULFRORLGV� WKURXJK�HOHFWURQ�PLFURVFRS\�ZDV�GLIILFXOW� LQ�WKH�SUHSDUDWLRQ�RI�
VSHFLPHQ��%XW�LW�ZDV�VXFFHHGHG�LQ�REVHUYDWLRQ�RI�PDJQHWLWH�DQG�FRXOG�FKDUDFWHUL]HG�

5())(5(1&(

&KDQWUHOO��5�:��HW�D���������-�$SSO�3K\V�������������
)UDQNHO�5��%����������%LRFKHPLFDO HW�%LRSK\VLFDO�$FWD����������
+DUVFR��*���HW�DO���������--$3��������
.LUVFK�LQN�-�/����������)MUWK�3ODQHW�6F//HW�����E�����
/RXLV�;��7HHQDJHU��HW�DO���������%LRFRQMXJDWH�&KHP��������
6XGRX���������0DJQHWLF�)OXLGV�6HPLQDU��LQ�-DSDQ������
7HUUDFK�*���HW�DO���������6XUIDFH�6FLHQFH��1RUWK�+ROODQG������
:\FNRII���������0RQRJUDSK VHULHV���/�7KH�VWUXFWXUH�RI�FU\VWDO��&KHPLFDO�&DWDORJ�&R��,QG��������

��
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'�3�.RUILDWLV���7K�(�0DQW]DYLQRX��5�1�3DQGL��6�)�3RWDPLDQRX�DQG�.�$�7K�7KRPD

8QLYHUVLW\�RI�3DWUDV��3K\VLFV�'HSDUWPHQW�

3DWUDV��*5��������*UHHFH

$EVWUDFW� 7KH�IRUPDWLRQ�RI�D�S�Q�RU�D�S�S���MXQFWLRQ�LQ�)H�GRSHG�7L�� XSRQ�WKH�DSSOLFDWLRQ�RI�D�ELDV�LV�VWXGLHG�WKURXJK�FRPSXWHU�
PRGHOLQJ��7KH�GHSHQGHQFH�RI�WKH�W\SH�RI�MXQFWLRQ�IRUPHG��GRSLQJ�OHYHO�DQG�DSSOLHG�YROWDJH�LV�GLVFXVVHG�ZLWK�UHIHUHQFH�WR�H[SHULPHQWDO�
UHVXOWV�
.H\ZRUGV��PRGHOLQJ��PL[HG�FRQGXFWRUV�

�� ,1'52'8&7,21

$�FRPSXWHU�PRGHO�KDV�EHHQ�XVHG�WR�VWXG\�LRQLF�PRWLRQ�LQ�DONDOLKDOLGH�ILOPV��3RWDPLDQRX�HW�D,����������D�TXDUW]��3RWDPLDQRX�
HW� D,��� ������ DQG� \WWULXP� VWDELOLVHG� ]LUFRQLD� �3RWDPLDQRX� DQG� 7KRPD�� �������KDYLQJ�JLYHQ� UHVXOWV� WKDW� DUH� LQ� JRRG� DJUHHPHQW�ZLWK�
H[SHULPHQWDO�RQHV�DV�UHSRUWHG�LQ�WKH�OLWHUDWXUH�,Q�WKH�SUHVHQW�FDVH�WKH�PRGHO�LV�DSSOLHG�WR�)H�GRSHG�7L2� ��D�PDWHULDO�UHSRUWHG�DV�D�PL[HG�
FRQGXFWRU�DW�HOHYDWHG�WHPSHUDWXUHV�

�� 7+(�180(5,&$/�02'(/

6LQFH� ERWK� QHJDWLYH� DQG� SRVLWLYH� FKDUJH� DUH� SUHVHQW�� WKH� RQH�GLPHQVLRQDO� VWHDG\� VWDWH� JRYHUQLQJ� HTXDWLRQV�� QHJOHFWLQJ�

UHFRPELQDWLRQ�RI�FKDUJHV�DQG�VXUIDFH�HIIHFWV�DUH�ZULWWHQ�
�HV� w

�<�[���w[�  S�[�������������������� ���

MS�[� �TPS 3�[��w< �[���w[� T'S�wS�[���w[������� ���

MQ�[� �TPQQ�[����w< �[���w[��T'Q�wS�[���w[������� ���

M�[� MQ�[��MS�[� ���

wMQ�[���w[ � ���

wMS�;���w[ � ���

:KHUH�WKH�V\PEROV�XVHG�DQG�WKHLU�SK\VLFDO�VLJQLILFDQFH�DUH�OLVWHG�LQ�7DEOH���
7DEOH�� /LVW�RI�V\PEROV�DQG�WKHLU�QRPLQDOL]DWLRQ�IDFWRUV�
6\PERO 3K\VLFDO�TXDQWLW\ 1RUPDLOVDWLRQ�IDFWRU
< 3RWHQWLDO 9W .7�T
1 1HJDWLYH�FKDUJH�FRQFHQWUDWLRQ 1
3 3RVLWLYH�FKDUJH�FRQFHQWUDWLRQ 1
U 7RWDO�FKDUJH�FRQFHQWUDWLRQ 1
-Q 1HJDWLYH�FXUUHQW�GHQVLW\ �T'�1�/'

-3 3RVLWLYH�FXUUHQW�GHQVLW\ �T'�1�/'

-��[� 7RWDO�FXUUHQW�GHQVLW\ �T'�1�/'

PQ $QLRQ�PRELOLW\ '��9W

PS &DWLRQ�PRELOLW\ '��9W

HV 3HUPLWWLYLW\ HV
/ 6DPSOH�WKLFNQHVV /'

9 $SSOLHG�YROWDJH 9W

; GLVWDQFH /G �HV 9W�T1��
ò

7 7LPH /'
��'�

'Q $QWLRQ�GLIIXVLRQ�FRHIILFLHQW '�

'S &DWLRQ�GLIIXVLRQ�FRHIILFLHQW '�

'� 8QLW�RI�FDUULHU�GLIIXVLRQ�
FRHIILFLHQW

,P��V

(TXDWLRQV�����WKURXJK�����DUH�UHZULWWHQ�LQ�D�QRQQDOLVHG�IRQQ�ZLWK�QRQQDOLVDWLRQ�FRHIILFLHQWV�JLYHQ�LQ�7DEOH����7KH�LWHUDWLYH�
PHWKRG�XVHG�WR�VROYH�WKH�VHW�RI�QRQQDOLVHG�HTXDWLRQV�IROORZV�ZHOO�HVWDEOLVKHG�ILQLWH�GLIIHUHQFH�WHFKQLTXHV��6PLWK��������3UHVV�HW�DL��
������ZLWK� D� VHFRQG� RUGHU� DFFXUDF\� LQ� VSDFH��$� XQLIRQQ� FKDUJH� GLVWULEXWLRQ� IRU� DOO� FKDUJH� VSHFLHV� DQG� D� OLQHDU� SRWHQWLDO� GURS� DUH�
FRQVLGHUHG� DV� LQLWLDO� FRQGLWLRQV��&RQVWDQW� DSSOLHG�YROWDJH� DQG�]HUR�FXUUHQW�DW� WKH�HOHFWURGHV�DUH� WDNHQ�DV�ERXQGDU\�FRQGLWLRQV��7KH�
SHQQHDELOLW\�RI�RQH�HOHFWURGH�WR�2� LV

��



$OVR�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�WKH�ERXQGDU\�FRQGLWLRQV�

���5(68/76�$1'�',6&866,21

7KH�PRGHO� LV�DSSOLHG�WR�)H�GRSHG�UHWLOH��7L2]��D�W\SH�PDWHULDO�DW�HOHYDWHG�
WHPSHUDWXUHV��5XWLOH� LV� D�PL[HG� FRQGXFWRU� �&DUSHQWLHU��HW� DL��������DQG�EHVLGHV�
HOHFWURQV� DQG� KROHV�� LRQLF� FRQWULEXWLRQ� LV� DOVR� WDNHQ� LQWR� DFFRXQW�� VLQFH� DW� WKH
WHPSHUDWXUH�XQGHU�FRQVLGHUDWLRQ� LRQV�DUH�VXIILFLHQWO\�PRELOH��2[\JHQ�YDFDQFLHV��
ZKLFK� DUH� UHSRUWHG� DV� SUHGRPLQDQW� SRLQW� GHIHFWV� LQ� WKH� XQGRHV� 7L2]� DUH�
FRQVLGHUHG�KHUH��DV�ZHE�DV�)H���LRQV��ZKLFK�LQFRUSRUDWH�VXEVWLWXWLRQ�%\�IRU�7L���
LRQV� LQWR� WKH� UHWLOH� ODWWLFH� DQG� IRUP�DFFHSWRU� FHQWHUV��2YHUDOO�QHXWUDOLW\� LV� WDNHQ�
LQWR�DFFRXQW��7KH�VDPSOH�LV�VDQGZLFKHG�EHWZHHQ�WZR�HOHFWURGHV�ZLWK�RQH�RI�WKHP�
EORFNLQJ�DQG�WKH�RWKHU�NHSW�XQGHU�D�IL[HG�R[\JHQ�SDUWLDO�SUHVVXUH�

)LJ�����'LVWULEXWLRQ�RI�SRVLWLYH�DQG�QHJDWLYH�FKDUJH�FRQFHQWUDWLRQ� �DORQJ� WKH�VDPSOH�DIWHU� WKH�DSSOLFDWLRQ�RI�D�
SRVLWLYH�ELDV���D��QHJDWLYH�FKDUJH�GLVWULEXWLRQ��E��SRVLWLYH�FKDUJH�GLVWULEXWLRQ��

7KH�DSSOLFDWLRQ�RI�D�YROWDJH�GHIDPHG�DV�SRVLWLYH�ZLWK�UHVSHFW�WR�WKH�SRURXV�HOHFWURGH�NHSW�DW�]HUR�ELDV�UHVXOWV�LQ�WKH�
IRUPDWLRQ�RI�D�S�Q�MXQFWLRQ�DQG�WKDW�LV��UHJDUGOHVV�RI�VDPSOH�OHQJWK�RU�FRQFHQWUDWLRQ�QXPHULFDO�YDOXHV��)LJXUH�,��

7KH� GHSWK� RI� WKH� MXQFWLRQ� IRUPHG�� WKRXJK� PHDVXUHG� IURP� WKH� EORFNLQJ� HOHFWURGH�� LV� FRQWUROOHG� E\� YDULRXV�
SDUDPHWHUV��

&RQFHQWUDWLRQ� YDOXHV� KDYH� D� VWURQJ� HIIHFW� RQ� WKH�
MXQFWLRQ�GHSWK�DV� IDU�DV�PDMRULW\�FDUULHUV�DUH�FRQFHUQHG��DV�
VKRZQ�LQ�)LJXUH���

)LJ�� 'HSHQGHQFH� RI� WKH� MXQFWLRQ� GHSWK� XSRQ� PDMRULW\�
FKDUJH�FRQFHQWUDWLRQ

)LJ�� 'HSHQGHQFH� RI� WKH� MXQFWLRQ� GHSWK� XSRQ� PLQRULW\�
FKDUJH�FRQFHQWUDWLRQ�IRU�YDULRXV�SRVLWLYH�FKDUJH�YDOXHV

)LJXUH���VKRZV�WKH�HIIHFW�RI�PLQRULW\�FDUULHU�FRQFHQWUDWLRQ�RQ�WKH�MXQFWLRQ�GHSWK�IRU�YDULRXV�YDOXHV�RI�SRVLWLYH�
FKDUJH�FRQFHQWUDWLRQ��7KH�HIIHFW�RI�PLQRULW\�FDUULHU�FRQFHQWUDWLRQ�DV�VKRZQ�LQ�)LJXUH���LV�PXFK�ZHDNHU�WKDQ�WKH�HIIHFW�RI�
PDMRULW\�FDUULHUV�VKRZQ�LQ�)LJXUH���

$OVR�� WKH� MXQFWLRQ� GHSWK� LV� ELDV� GHSHQGHQW� IRU� ORZ� DSSOLHG� YROWDJHV�� EHFRPLQJ� SUDFWLFDOO\� FRQVWDQW� ZLWK�
LQFUHDVLQJ�ELDV��)LJXUH����

��



)LJ�� 'HSHQGHQFH�RI�WKH�MXQFWLRQ�GHSWK�XSRQ�DSSOLHG�ELDV

,Q�)LJXUH���WKH�FRQQDWLRQ�RI�D�S�Q�MXQFWLRQ�LQ�D�7L���VDPSOH�LV�VKRZQ�LQ�FRPSDULVRQ�WR�D�S� Q�MXQFWLRQ�IRUPHG�LQ�
D�6U7L���VDPSOH�IUHW�WKH�DSSOLFDWLRQ�RI�SRVLWLYH�ELDV��7KH�GLIIHUHQW�PDWHULDO�GLHOHFWULF FRQVWDQWV��&DUSHQWLHU��HW�DL��������
$JDVLHY��HW�DL��������UHVXOW�DOVR�LQ�D�GLIIHUHQFH�LQ�WKH�GHSWK�RI�WKH�MXQFWLRQ�IRUPHG�

)LJ�� S�Q�MXQFWLRQ�IRUPHG�DIWHU�WKH�DSSOLFDWLRQ�RI�D�SRVLWLYH�
ELDV�RQ��D��7L2� VDPSOH��E��6U7L2� VDPSOH

$SSOLFDWLRQ� RI� D� QHJDWLYH� ELDV� LQ� UHVSHFW� WR� WKH�
SRURXV� HOHFWURGH� OHDGV� WR� WKH� IRUPDWLRQ� HLWKHU� RI� D� S�Q�
MXQFWLRQ� RU� D� S�S� �� RQH�� ERWK� GHSHQGLQJ� RQ� WKH� VDPSOH�
OHQJWK�DQG�FKDUJH�FRQFHQWUDWLRQV��)LJXUH����

)LJ�� $SSOLFDWLRQ�RI�QHJDWLYH�ELDV�UHVXOWLQJ�LQ�WKH�IRUPDWLRQ�RI��D��S�Q�MXQFWLRQ���E� D�S�S��MXQFWLRQ

7KH�DERYH�UHVXOWV�DUH�LQ�JRRG�DJUHHPHQW�ZLWK�H[SHULPHQWDO�UHVXOWV�UHSRUWHG��.OLQJOHU�DQG�:HSSQHU���������)XUWKHUPRUH��
WKH�GHSHQGHQFH�RI�WKH�MXQFWLRQ�FKDUDFWHULVWLFV�XSRQ�YDULRXV�SDUDPHWHUV�LV�D�VWHS�WRZDUGV�IXUWKHU�XQGHUVWDQGLQJ�FRQGXFWLYLW\�LQ�
PL[HG�FRQGXFWRUV��

7KH� GHSHQGHQFH� RI� FXUUHQW� IORZ� WKURXJK� D� VDPSOH�ZKLFK�KDV�EHHQ�SUHYLRXVO\�SRODULVHG�� XSRQ�SRODULVLQJ� FRQGLWLRQV� LV�
XQGHU�LQYHVWLJDWLRQ��ZKLFK�WKH�DXWKRUV�KRSH�ZLOO�JLYH�D�IXOOHU�XQGHUVWDQGLQJ�RI�WKH�H[SHULPHQWDO�UHVXOWV�DV�UHSRUWHG�E\�.OLQJOHU�
DQG�:HSSQHU��������

5()(5(1&(6

$JDVLHY�$�$��$NKXQGRY�&K�*���(LYD]RYD�*�0��DQG�0DPHGRY�0�=���������3K\VLFD�%� ���������� ����
&DUSHQWLHU�-�/���/HEUXQ�$��DQG�3HUGX�)���������-�3K\V��&KHUQ��6ROLGV����1�������������
.OLQJOHU�0��DQG�:HSSQHU�:����������$SSO��3K\V��$�������������
3RWDPLDQRX�6�)���7KRPD�.$�7K��DQG�3LVDQLDV�0�1���������-��3K\V��$��0DWK��*HQ��� ��������������
3RWDPLDQRX�6�)���7KRPD�.$�7K��DQG�3LVDQLDV�0�1��������ORQLFV� ,����������
3RWDPLDQRX�6�)��DQG�7KRPD�.$�7K��������6ROLG�6WD WH�ORQLFV������ ������� ����
3UHVV�:�+���)ODQQHU\�%�3���7HQNROVN\�6�$��DQG�9HWWHUOLQJ�:�7����������1XPHULFDO�5HFLSHV�������&DPEULGJH�
8QLY��3UHVV��&DPEULGJH��
6PLWK�'����������6ROXWLRQV�R�3DUWLDO�'LIIHQWLDO�(TXDWLRQV��� ����DQG��������2[IRUG�8QLY��3UHVV��2[IRUG��

��
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$JQHV�'UDKRV��=VROW�2UHJ��,PUH�2UPHQ\L

2V]WDO\�X��������'��%XGDSHVW��+XQJDU\

.LUDO\�X������%XGDSHVW��+XQJDU\

$EVWUDFW��5HFHQWO\� WKHUH� DUH� D� ORW� RI� H[SHULPHQWV� ORRNLQJ� IRU� FRQQHFWLRQV� DPRQJ�ZHDWKHU�� HOHFWURPDJQHWLF� HQYLURQPHQW��
DJURFKHPLFDO�GDWD�DQG�PRUWDOLW\��PRUELGLW\�DQG�ELRORJLFDO�DQG�ODERUDWRU\�SDUDPHWHUV�DV�ZHOO��7KH�HQYLURQPHQWDO�HIIHFWV�FDQ�
EH�H[DPLQHG�VHSDUDWHO\�EXW�WKH\�ZRUN LQ�D�FRPSOH[LW\��DQG�WKH\�PRGLI\�WKH�HIIHFWV�RI�HDFK�RWKHU��7KH�DXWKRUV�DLP�ZDV�WR�
ILQG�KRXUO\�ELRV\QRSWLFDO�FRGH�V\VWHP��ZKLFK�FDQ�EH�XVHG�IRU�IRUHFDVWLQJ�DQG�UHWURVSHFWLYH�DQDO\VLV�DV�ZHOO��5HFRUGLQJ�RI�
WKH� ZHDWKHU� HYHQWV� KRXUO\� IRU� VL[� \HDUV� FLUFDGLDQ� DQG� DQQXDO� UK\WKP� RI� WKHP� ��ZDV� UHFRJQL]DEOH�� ,W� ZDV� SRVVLEOH�� WR�
GHPRQVWUDWH�WKH�UHODWLRQVKLS�EHWZHHQ�WLPH�RI�PHWHRV\QRSWLFDO�VLWXDWLRQV�DQG�V\PSWRPV�RI�VRPH�GLVHDVHV�WKDW�VKRZ�W\SLFDO�
FLUFDGLDQ�UK\WKP�

.H\ZRUGV��PHWHRURORJ\��ZHDWKHU��FLUFDGLDQ�UK\WKP��YHJHWDWLYH�V\VWHP��HQYLURQPHQW��ELRWURSLW\

�� ,1752'8&7,21

7KHUH� LV� D� VWURQJ� UHODWLRQVKLS� EHWZHHQ� WKH� OLYLQJ� RUJDQLVP� DQG� LWV� HQYLURQPHQW�� 7KLV� UHODWLRQ� LV� UHFLSURFDO�� 7KH�
HQYLURQPHQWDO�IDFWRUV�DIIHFW�WR�WKH�RUJDQLVP��ZKR�KDYH�WR�SURWHFW�KLPVHOI��7KLV�SURWHFWLRQ�FDQ�EH�UHDOL]HG�E\�DFWLYH�RU�SDVVLYH�PDQQHU��
2QH�VRXUFH�RI�WKH�HQYLURQPHQWDO�IDFWRUV�LV�WKH�DWPRVSKHUH��,WV�SKHQRPHQD�DUH�GHVFULEHG�E\�PHWHRURORJ\��DQG�LWV�HIIHFWV�RQ�KXPDQ�RU�
RWKHU�RUJDQLVPV�DUH�GHVFULEHG�E\�ELRPHWHRURORJ\�

,Q�WKH�DQFLHQW�WLPH�+LSSRFUDWHV�KDG�VWXGLHG�GLIIHUHQFHV�LQ�WKH�LQIOXHQFH�RI�WKH�QRUWK�DQG�VRXWK�ZLQG�RQ�SHRSOH��6LQFH�WKDW�
WLPH�D�ORW�RI�DWPRVSKHULF�SDUDPHWHUV�KDYH�EHHQ�VWXGLHG��,Q���WK�FHQWXU\�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�FOLPDWH�DQG�GLVHDVH�H[SDQVLRQ��LQ�
��WK�FHQWXU\�WKH�FOLPDWH�WKHUDS\�FDPH�WR�WKH�IURQW�RI�UHVHDUFK��,Q�WKH���WK FHQWXU\�FRQFHSW�RI�IURQWV�EURXJKW�EUHDNWKURXJK��0RUH�DQG�
PRUH�VWXGLHV�KDYH�EHHQ�PDGH�DERXW�FRUUHODWLRQ�EHWZHHQ��SK\VLRORJLFDO�RU�SDWKRORJLFD�SDUDPHWHUV�DQG�PHWHRURORJLFDO�SURFHVVHV�IROORZ�
WLUH�GHYHORSPHUUW�RI�SK\VLRORJLFDO�VFLHQFHV�LQ�WKH�LQWHUHVW�RI�GHHSHU�H[SRVXUH�RI�LQKHUHQF\��

��� :HDWKHU�VHQVLWLYLW\�LQ�WKH�SRSXODWLRQ

:HDWKHU�VHQVLWLYLW\�LQ�WKH�SRSXODWLRQ�LV���������LW�GHSHQGV�RQ�WKH�LQGLYLGXDOV
�DJH��UHVLGHQFH��SK\VLFDO�VWDWH��LOOQHVVHV�HWF��
2UGLQDU\ ZRPHQ�DUH�FROGIURQW�VHQVLWLYH�DQG�PHQ�DUH�ZDUP�IURQW�VHQVLWLYH�LQ�+XQJDU\��(OGHUO\�SHRSOH�DUH�PRVWO\�FROGIURQW�VHQVLWLYH��
DQG� ZRPHQ� DIWHU� PHQRSDXVH� PRVWO\� FDQ� JHW� FROG� IURQW� VHQVLWLYLW\� �2UPHQ\L�� ������� ,GHQWLI\LQJ� WKH� W\SH� RI� WKH� SDWLHQW¶V� ZHDWKHU�
VHQVLWLYLW\�LV�YHU\�LPSRUWDQW��EHFDXVH�YDULRXV�VHQVLWLYLW\�W\SH�SHRSOH�KDYLQJ�WKH�VDPH�GLVHDVH�UHTXLUH�DQRWKHU�SKDUPDFHXWLFDOV�

%HVLGH� RI� PHWHRURORJLFDO� HOHPHQWV� �WHPSHUDWXUH�� ZLQG�� UHODWLYH� KXPLGLW\�� SUHFLSLWDWLRQ�� VXQVKLQH�� �-HQGULW]N\�� �������
JHRSK\VLFDO� IDFWRUV� �HOHFWULF� ILHOG�� HOHFWURPDJQHWLF� UDGLDWLRQ�� VRODU� IODUHV�� JHRPDJQHWLVP�� FDQ� EH� PRUH� LPSRUWDQW�� DQG� WKH� W\SH� RI�
ZHDWKHU�VHQVLWLYLW\�FDQ�EH�QDPHG�DV�JHRSK\VLFDO�ELRW\SH�

$�PHWHRURORJLFDO�SDUDPHWHU�EHFRPHV�ELRORJLFDO�SDUDPHWHU�ZKHQ�VWDUWV�DGDSWLYH�PHFKDQLVPV�RI�WKH�OLYLQJ�RUJDQLVP��,I�WKH�
SDWLHQW�NQRZV�KLV�W\SH�RI�ZHDWKHU�VHQVLWLYLW\��JHWWLQJ�D�IRUHFDVW�KH�FDQ

��



3URWHFW�KLPVHOI��ZLWK�KHOS�RI�SKDUPDFHXWLFDOV�RU�DYRLGLQJ�ULVN�IDFWRUV���7KH�KHDOWK�V\VWHP�FDQ�JHW�GHFLVLRQV�RQ�SRSXODWLRQ�
OHYHO��SUHSDULQJ�KRVSLWDOV��VXUJLFDO�URRPV��VWDII�HWF���LQ�WLPH�

����&RGH�V\VWHPV�LQ�WKH�ELRPHWHRURORJ\

7KH� SDUDPHWHUV� DIIHFW� FROOHFWLYHO\�� VR� LW� LV� EHWWHU� WR� PDNH� D� FRPSOH[� FRGH� V\VWHP� WR� GHVFULEH� DOPRVW� DOO�
PHWHRURORJLFDO� VLWXDWLRQV� DQG� WDNH� LQWR� DFFRXQW� WKH� VHDVRQDO�� JHRJUDSKLFDO� DQG� LQGLYLGXDO� GLIIHUHQFHV� �%XFKHU�� �������
7KH�DXWKRUV�PDGH�D�PHWHRURORJLFDO�V\QRSWLF�FRGH�V\VWHP�IRU�WKH�&DUSDWLDQ�EDVLQ��ZKLFK�GHVFULEHV�DOO�ZHDWKHU�VLWXDWLRQV�
DQG�WDNHV�LQWR�DFFRXQW�ORFDO�FKDUDFWHULVWLFV�DQG�WKH�OHYHO�RI�ELRWURSLW\��PLOG��PRGHUDWH��VWURQJ��

7KHUH� DUH� WZR� W\SH� RI� FRGH� V\VWHPV� XVHG� LQ� ELRPHWHRURORJ\�� 2QH� RI� WKHP� LV� D� GDLO\� GHWDLOHG� V\VWHP� DQG� VXLWDEOH� IRU�
IRUHFDVWLQJ��%XW�ZKHQ� WKH�H[DFW� WLPH�RI� WKH�RXWEUHDN�RI�D�GLVHDVH�RU�DQ\�ELRORJLFDO�SDUDPHWHU� LV�ZHOO�NQRZQ�� LW� LV�EHWWHU� WR�XVH� WKH�
PHWKRG�RI�ZHDWKHU�KRXUO\�GHWDLOHG�DQDO\VLV��7KH�DXWKRUV
�KRXUO\�V\VWHP�LV�EDVHG�RQ�*HUPDQ�PRGHO��'DXEHUW�������

����5K\WKPV�LQ�ELRORJ\

,W�LV�ZHOO�NQRZQ�WKDW�HYHU\�OLYLQJ�RUJDQLVP�KDV�D�UK\WKPLFLW\�ZKLFK�GHSHQGV�RQ�WKH�UK\WKPLFLW\�RI�WKH�XQOLYLQJ�HQYLURQPHQW�
�+DOEHUJ��������5HLQEHUJ���������7KLV�UK\WKP�FDQ�EH�GDLO\��PRQWKO\��VHDVRQDO�RU�\HDUO\��%LRUK\WKPV�FDQ�KDYH�H[RJHQH�DQG�HQGRJHQH�
RULJLQ��7KH� H[RJHQH� FDXVHV� DUH� OLJKW��ZHDWKHU�� FOLPDWH��JHRSK\VLFDO�SDUDPHWHUV�� HWF��7KH�HQGRJHQH� UK\WKP�FDQ EH�FRQQHFWHG� WR� WKH�
YHJHWDWLYH�QHUYRXV�V\VWHP�

,Q� WKH� UHDOL]DWLRQ� RI� aKH�ZHDWKHU� VHQVLWLYLWLHV� WKH�SHULRGLF� DFWLYLW\� RI� WKH�YHJHWDWLYH� V\VWHP�DQG� WKH�RQVHW� RI� WKH�ZHDWKHU�
IURQWV�LV�IXQGDPHQWDO��'DXEHUW���������7KH�FLUFDGLDQ�UK\WKP�RI�WKH�KXPDQ�YHJHWDWLYH V\VWHP�ZDV�H[DPLQHG�DQG�GHWHUPLQHG�ZLWK�KHOS�
RI� WKH� DWPRVSKHULF� HOHFWULFDO� HQYLURQPHQWDO� IDFWRUV�� DQG� IRXQG� UHODWLRQVKLS� EHWZHHQ� WKH� ORZ� SUHVVXUH� ZHDWKHU� VLWXDWLRQV� DQG� WKH�
YHJHWDWLYH�V\VWHP��5DQVFKW�)URHPVGRUII���������,I�WKH�ZHDWKHU�VLWXDWLRQ��H�J��ZDUP IURQW��LQFOLQH�WR�IRUFH�WKH�V\PSDWKHWLF�WRQH�RI�WKH�
RUJDQLVP�DQG�WKH�YHJHWDWLYH�V\VWHP�WHQGV�WR�LWV�V\PSDWKHWLF�WRQH�WKLV�FRQGLWLRQ�FDQ�FDXVH�D�KLJKHU�LQFLGHQFH�RI�FHUWDLQ�FDUGLRYDVFXODU�
GLVHDVHV��2Q�WKH�RWKHU�KDQG�LI�WKH�ZHDWKHU�VLWXDWLRQ��H�J��FROG�IURQW��LQFOLQH�WR�IRUFH�WKH�SDUDV\PSDWKHWLF�WRQH�RI��WKH�RUJDQLVP�DQG�WKH�
YHJHWDWLYH�V\VWHP�WHQGV�WR�LWV�SDUDV\PSDWKHWLF�WRQH�WKLV�FRQGLWLRQ�FDQ�FDXVH�D�KLJKHU�LQFLGHQFH�RI�JDVWURLQWHVWLQDO�GLVHDVHV��2QQHQ\L��
������

%\� +HOS� RI� WKH� FRGH� KDG� UHFRUGHG� V\VWHP� ZHDWKHU� HYHQWV� LQ� %XGDSHVW� KRXUO\�� 7KH� DXWKRUV� WULHG� WR� ILQG� FLUFDGLDQ� DQG�
VHDVRQDO�UK\WKP�RI�WKH�PHWHRURORJLFDO�VLWXDWLRQV�VLQFH�VRPH�ELRORJLFDO�IDFWRUV�VKRZLQJ�D�FLUFDQQXDO�RU�FLUFDGLDQ�SHULRGLFLW\�

���0$7(5,$/6�$1'�0(7+2'6

7KH� EDVH� RI� WKH� FRGH� V\VWHP� LV� RULJLQDWHG� IURP�'DXEHUW� �������ZKLFK�ZDV� DGDSWHG� WR�+XQJDULDQ� FRQGLWLRQV�� ,Q� RUGHU� WR�
KRXUO\�UHFRUGLQJ�WKH�FRGHV�GHVFULEH�WKH�SHULRG�RI�DQ�LGHDO�F\FORQH�DQG�WKH�SKDVHV�RI�IURQWV��,W�FRQWDLQV�DOVR�WKH�XSSHUIURQWV��VWDELOLW\�
DQG�WKH�ORFDO�WXUEXOHQFH�UHVSHFWLYHO\�
7KH�V\VWHP�FODVVHV�WKH�GLIIHUHQW�ZHDWKHU�VLWXDWLRQV�DPRQJ�IRXU�PDLQ�FDWHJRULHV�

� KLJK�SUHVVXUH�ZHDWKHU�VLWXDWLRQV�������
� WUDQVLWLRQDO�ZHDWKHU�VLWXDWLRQV����������
� ORZ�SUHVVXUH�ZHDWKHU�VLWXDWLRQV���������
� DGGLWLRQDO�ZHDWKHU�VLWXDWLRQV������ �������

'DWD� UHFRUGLQJ� KDV� KDSSHQHG� IRU� VL[� \HDUV� LQ� KRXUO\� GHWDLOV�� 'DWD� UHFRUGLQJ� KDG� EHHQ� PDGH� E\� &RPSXWHU� $VVRFLDWLRQ�
&OLSSHU����G�'%8��GDWD�SURFHVVLQJ�KDG�EHHQ�PDGH�E\�0LFURVRIW�$FFHVV�����DQG�VWDWLVWLFDO�DQDO\VLV�KDG�EHHQ�PDGH�E\�0LFURVRIW�([FHO�
����FRPSXWHU�SURJUDPV�

7KH�FRQWUROOHG�GDWD�VHULHV�KDYH�EHHQ�SURFHVVHG�DQG�UHODWLYH�IUHTXHQF\�GLVWULEXWLRQV�RI�FRGH�RFFXUUHQFH�DQG�DSSHDUDQFH�KDYH�
EHHQ�H[DPLQHG�LQ�GLIIHUHQW�WLPH�SHULRGV��H�J��KRXUO\��PRQWKO\��VHDVRQDOO\���'XUDWLRQ�RI�ZHDWKHU�VLWXDWLRQV�KDV�EHHQ�GHVFULEHG�DV�ZHOO�
EHFDXVH�ELRORJLFDO�HIIHFW�LV�LQ�FRQQHFWLRQ�ZLWK�WKH�DSSHDUDQFH�DQG�QRW�ZLWK�GXUDWLRQ�RI�ZHDWKHU�VLWXDWLRQ�RYHU����KRXU�SHULRG�

7KH�VL[�\HDU�SHULRG�ZDV�VKRUW�IRU�H[DPLQLQJ�WKH�UDUH�FRGH�VLWXDWLRQV�WKDW�LV�ZK\�WKH\�KDYH�EHHQ�PHUJHG�DQG�DV�XQLIRUP�IURQW�
FRGHV�KDV�DSSHDUHG��7KH�IURQWV�DQG�WKHLU�FRPSRQHQWV�KDYH�EHHQ�H[DPLQHG�E\�;� �WHVW�

�����5K\WKPLFLW\�DQG�VHDVRQDOLW\

,I�WKH�GDWD�VHULHV�LV�ORQJ�HQRXJK��WKHLU�GLVWULEXWLRQ�LV�*DXVVLDQ�DQG�WKH�DYHUDJH�DQG�VWDQGDUG�GHYLDWLRQ�RI�WKH�IUHTXHQF\�FDQ�
EH� FDOFXODWHG�� 7KHVH� YDOXHV� KDYH� EHHQ� GHWHUPLQHG� IRU� VXPPHU� DQG� ZLQWHU� PRQWKV� DQG� RQ� WKH� EDVH� RI� 6WXGHQW�W� GLVWULEXWLRQ� D�
FRQILGHQFH� LQWHUYDO�KDV�EHHQ� ILWWHG��$V� WKH� IUHTXHQF\�GLVWULEXWLRQ� IRU� VL[�\HDU�GDWD� VHULHV�DUH�QRW� WRR� ORQJ� WKRVH�FRGHV�ZHUH�ORRNHG�
VHDVRQDOO\�GLIIHUHQW�RI�ZKLFK�FRQILGHQFH�LQWHUYDOV�KDG�QRW�DQ\�RYHUODS�

��



�����:HDWKHU�VLWXDWLRQV�DQG�YHJHWDWLYH�V\VWHP
&LUFDGLDQ�SHULRGLFLW\�RI�ZHDWKHU�VLWXDWLRQV�DQG�KXPDQ�YHJHWDWLYH�V\VWHP��5DQVFKW�)URHPVGRUII��������KDG�EHHQ�FRPSDUHG�E\�

;���WHVW��&RPSDULVRQ�KDG�EHHQ�FDOFXODWHG�IRU�WKH�ZKROH�DQG�GLIIHUHQW�SDUWV�RI�WKH�SHULRG��5HODWLRQ�EHWZHHQ�ZHDWKHU�VLWXDWLRQV�DQG�VRPH�
GLVHDVHV� ZKLFK� KDYH� ELRORJLFDOO\� FLUFDGLDQ� UK\WKP� KDG� EHHQ� H[DPLQHG��7KHVH� ELRORJLFDO� SDUDPHWHUV� ZHUH�PRUWDOLW\�� ELUWK�� FHUWDLQ
UHVSLUDWRU\� SDUDPHWHUV�� DWRSLF� GHUPDWLWLV�� FDUGLDF� LQIDUFWLRQ��3ULQ]PHWDO� DQJLQD�67HOHYDWLRQV�� FHUHEUDO� LQIDUFWLRQ�� HSLOHSV\�� EDFWHULDO�
DQG� YLUDO� LQIHFWLRQV�� RFXODU� SUHVVXUH�� SHUIRUDWLRQ� RI� SHSWLF� XOFHU�� PLJUDLQH�� 7KH� ELRORJLFDO� UK\WKPLFLW\� FXUYHV� ZHUH� WDNHQ� LQWR�
FRQVLGHUDWLRQ�RQ�WKH�EDVH�RI�5HLQEHUJ���������5HLQEHUJ�DQG�6PROHQVNL��������DQG�%XFKHU��������

���5(68/76

�����6HDVRQDOLW\�RI�ZHDWKHU�VLWXDWLRQV
%\�KHOS�RI�WKH�FRGH�V\VWHP�ZHDWKHU�HYHQWV�LQ�%XGDSHVW�KDG�EHHQ�UHFRUGHG�KRXUO\�IRU�VL[�\HDUV��7KLV�SHULRG�ZDV�HQRXJK�WR�

ILQG�D�FLUFDGLDQ�DQG�D�VHDVRQDO�UK\WKP�RI�WKH�PHWHRURORJLFDO�VLWXDWLRQV�
$QWLF\FORQH� VLWXDWLRQV� DUH� WKH� PRVW� IUHTXHQW� LQ� 6HSWHPEHU� DQG�

2FWREHU��WKHLU�QXPEHU�LV�WZLFH�DV�PXFK�DV�LQ�$SULO�DQG�0D\��:DUP�IURQWV�DUH�
UHODWLYHO\� UDUH� LQ� WKH� VXPPHU� �-XQH�6HSWHPEHU��� DQG� FROG� IURQWV� DUH� PRUH�
IUHTXHQW� LQ� VSULQJ� WKDQ� LQ�DXWXPQ��%XW� WKH� VHDVRQDOLW\�ZDV�QRW�VLJQLILFDQW� LQ�
FRPSOH[�HQWLUHW\�

�����5HODWLRQVKLS�EHWZHHQ�ZHDWKHU�VLWXDWLRQV�DQG�GLVHDVH
6RPH�ELRORJLFDO� IDFWRUV� VKRZLQJ� D� FLUFDQQXDO�SHULRGLFLW\� KDG�EHHQ�

H[DPLQHG�SHUKDSV�WKH\�FDQ�EH�LQ�UHODWLRQ�WR�PHWHRURORJLFDO�VLWXDWLRQV��$V�LW�LV�
ZHOO� NQRZQ�� ELUWK� QXPEHU� LV� UHODWLYHO\� UDUH� LQ� VSULQJ� DQG�VXPPHU��EXW�PRUH�
IUHTXHQW�LQ�DXWXPQ�DQG�ZLQWHU��,W�PHDQV�WKDW�FRQFHSWLRQV�KDSSHQ�LQ�ZLQWHU�DQG�
VSULQJ�DQG�WKH�FKDQJHDEOH�ZHDWKHU�FDQ�VWLPXODWH�LW�

7KH�PRUWDOLW\�RI�WKH�XSSHU�UHVSLUDWRU\�LQIHFWLRQV�DQG�GLVHDVHV�RI�WKH�
FDUGLRYDVFXODWRU\�V\VWHP�LV�PD[LPDO�LQ�ZLQWHU�DQG�PLQLPDO�LQ�VXPPHU��7KH�ZLQWHU�SHULRG�LV�IXOO�RI�ZDUP�IURQWV��KXPLG�DQWLF\FORQHV��
XSSHU�ZDUP�IURQWV��ZKLFK�DUH�YHU\�ELRWURS�ZHDWKHU�VLWXDWLRQV�

$VWKPDWLF� DWWDFNV� DUH� YHU\� IUHTXHQW� LQ� DXWXPQ��EHFDXVH� WKLV� VHDVRQ�KDV�PRVWO\� DQWLF\FORQDO�ZHDWKHU��ZKLFK� FDXVH�KLJKHU�
FRQFHQWUDWLRQV�RI� DLU� SROOXWDQWV��$QRWKHU� WKLQJ� LV� WKDW� WKH�SROOHQ� FRQFHQWUDWLRQ� LV KLJK� LQ� VXPPHU�� EXW� WKH� UHODWLYHO\� IUHTXHQW� IURQW�
DFWLYLW\�FDQ�ORZHU�LW�

�����&LUFDGLDQ�UK\WKP�RI�ZHDWKHU�VLWXDWLRQV
:($7+(5�7<3( 3($.�+2856 /2:(67�+2856

$QWLF\FORQH�)DLU�ZHDWKHU ��D�P����D�P� ��D�P����S�P�

'RZQ�6OLGH�0RWLRQ ��D�P�����D��P� 1&

$QWLF\FORQH�PRVWO\�LQ�ZLQWHU ��D�P����D�P�� ���D�P����S�P�

:DUP�DGYHFWLRQ�LQ�WKH�XSSHU�

OHYHO
��S�P����S�P�� ��D�P����D�P�

:DUP� IURQW� LQ� WKH� XSSHU�

OHYHO
��D�P����D�P� ��S�P�����PQ�

:DUP�IURQW ���D�P��O�S�P� ���S�P����D�P�

3UHIURQWDO�SDUW�RI�D�F\FORQH ��D�P���� P�G� ���S�P�����PQ�

:DUPVHFRWHU ��S�P��,2�S�P� ��D�P����D�P�

&HQWHU�RI�F\FORQH ��S�P�����PQ� ��D�P��O�S�P�

&ROG�IURQW ��S�P����S�P� ���PQ����D�P�

/DELOLW\�ZLWK�FROG�IURQW ���PG��O�S�P� 1&

7XUEXOHQFH ���D�P����S�P� ��D�P����D�P�

/RFDO�WKXQGHUVWRUP �� D�P����S�P� 1&

6RXWK�ZLQG ���D�P����S�P� ��S�P�����PQ�

1&� �QRW�FKDUDFWHULVWLF
7DEOH����&LUFDGLDQ�UK\WKP�RI�ZHDWKHU�HYHQWV�LQ�%XGDSHVW
)LJ�����6KRZV�WKH�FLUFDGLDQ�UK\WKP�RI�IURQWV�DQG�DQWLF\FORQH�VLWXDWLRQV��7KH�FKDUDFWHULVWLF�LQWHUYDOV�RI�DQWLF\FORQHV�DUH����S�P��� ��DP��
DQG�������DP��:DUP�IURQWV�DUH�UHODWLYHO\�IUHTXHQW�LQ�GD\WLPH�DQG

��



)UHTXHQF\�RI� FROG� IURQWV� LV�PD[LPDO� DW� �� S�P��EXW�PD[LPXP� LQWHUYDO� LV� ����S�P��&KDUDFWHULVWLF� WLPH� LQWHUYDO�RI�GLIIHUHQW�
FRGHV�DUH�GHWDLOHG�LQ�7DEOH���

����� 5HODWLRQ� RI� ZHDWKHU� DQG� YHJHWDWLYH� V\VWHP� UHJDUGLQJ� WKH�

FLUFDGLDQ�UK\WKP

&LUFDGLDQ� UK\WKP� RI� WKH� ZHDWKHU� HYHQWV� LV� LQWHUHVWLQJ�� ,Q� WKH�
UHDOL]DWLRQ� RI� WKH� ZHDWKHU� VHQVLWLYLW\� WKH� IXQFWLRQ� RI� WKH� YHJHWDWLYH� V\VWHP� LV�
LPSRUWDQW��ZKLFK�VKRZ�DQ�H[SUHVVHG��5K\WKP��5DQVFKW�)URHPVGRUII��������7KH�
SHULRGLFLW\� RI� WKH�PHWHRURORJLFDO� SURFHVVHV� RXWVLGH� DQG� WKH� YHJHWDWLYH� V\VWHP�
LQVLGH� FDQ� VWUHQJWKHQ� WKH� ELRORJLFDO� HIIHFW�� )RU� H[DPSOH� LI� WKH� ZHDWKHU� FDXVH�
LQFUHDVHG� V\PSDWKHWLF� WRQH� �VXFK� DV� D�ZDUP� IURQW�� DQG� WKH� RUJDQLVP
V� WRQH� LV�
V\PSDWKHWLF� WRR��ZH�FDQ� ILQG�DQ� LQFUHDVH�RI� WKH�FDUGLRYDVFXODU�GLVHDVHV��2U� LQ�
FRQWUDU\�� WKH� SDUDV\PSDWKHWLF� SUHGRPLQDQFH� DQG� WKH� FROG� IURQWV� LQ� WKH� VDPH�
WLPH�FDQ�FDXVH�LQWHVWLQDO�GLVHDVHV��%XW�LQ�WKHVH�VLWXDWLRQV�ZH�PXVW�QRW�IRUJHW�WKH�
LQGLYLGXDOV�W\SH�RI�ZHDWKHU�VHQVLWLYLW\�

7KH�KXPDQ�YHJHWDWLYH�FLUFDGLDQ�UK\WKP�LV�ELSHULRGLF��RQH�KLJKHU�SHDN�LQ�WURSKRWURS\�DW���D�P���RQH�ORZHU�DW���S�P���ZLWK�ORZ�
SRLQWV� LQ� HUJRWURS\� LQ� WKH� VDPH� WLPH�� 7KH� KLJK� SHDNV� LQ� HUJRW� URS\� DUH� DW� �� D�P�� DQG� D� ORZHU� DW� �� S�P��� ZLWK� WKH� ORZ� SRLQWV� LQ�
WURSKRWURS\

:H�FDQ� IRXQG� UHODWLRQVKLS�EHWZHHQ�YHJHWDWLYH�SHULRGV�DQG� WKH�FKDUDFWHULVWLF�SHULRGV�RI�ZHDWKHU�HYHQWV��+RPRJHQHLW\� WHVW�
�FKL�VTXDUH�WHVW��VKRZHG��WKDW�GRZQ�VOLGH�PRWLRQV��ZDUP�IURQWV�ZLWK�HUJRWURS�WRQH�RU�FROG�IURQWV�ZLWK�SHDN�RI�SDUDV\PSDWKHWLF�SHULRG�
UHVSHFWLYHO\�FDQ�RFFXU�VLPXOWDQHRXVO\�ZKLFK�VLWXDWLRQV�LQFOLQH�WR�IRUFH�WKH�RXWEUHDN�VRPH�GLVHDVHV�

�����5HODWLRQ�EHWZHHQ�FLUFDGLDQ�UK\WKP�RI�ZHDWKHU�VLWXDWLRQ�DQG�GLIIHUHQW�GLVHDVHV

7KH�HIIHFW�RI�D�ZDUP�IURQW�FDQ�VWDUW�����KRXUV�EHIRUH�DUULYLQJ��0RUWDOLW\��ELUWK��DQJLQD�DWWDFN��EUDLQ�LQIDUFWLRQV�ZLWK�SHDN�DW�

����D�P��PD\�EH�LQ�FRQQHFWLRQ�ZLWK�WKLV�

&DUGLDF� LQIDUFWLRQ� KDSSHQV�PRVWO\� DW� ����� D�P� FRLQFLGLQJ� ZLWK� WKH�PD[LPXP� RI� GRZQ� VOLGH PRWLRQV�� ZDUP� IURQWV� DQG�
SDUDGR[�FROG�IURQWV��%\�VRPH DXWKRUV�D�VHFRQG�PLQLPXP�RI�FLUFDGLDQ UK\WKP�RI�FDUGLDF�LQIDUFWLRQ�,6�DW������S�UQ��:KHQ WKH�PD[LPXP�
RI�F\FORQH�FHQWHU�DQG�ZDUP�VHFWRU�FDQ�EH�REVHUYHG�

$V� WKH�K\SHUWRQLD�DQG�FHUHEUDO�KHPRUUKDJH�LV�PRVW� IUHTXHQW DW������S�P��DQG�WKH�VHFRQG�PD[LPXP�LV� DW���D�P��WKHVH�
HYHQWV�FDQ�EH�DIIHFWHG�E\��DWPRVSKHULF�VLWXDWLRQV�DV�PHQWLRQHG�DERYH�WRR��


'\VSQRH�LV�FKDUDFWHULVWLF�DW���D�P��ZKHQ�WKH�XSSHU��ZDUP�IURQW�DQG�WKH�SUHIURQWDO�ZDUP�IURQW�HIIHFWV���KDYH�D�PD[LPXP�

'LXUQDO�UK\WKP�RI�HSLOHSV\�GHSHQGV�RQ�VOHHSLQJ�SHULRG�EXW�LW�KDV�D�FKDUDFWHULVWLF�PD[LPXP�DW�PLGGD\�DV�ZHOO��7KLV�SRLQW�LV�

WKH�PD[LPXP�RI�DOO�DWPRVSKHULF�VLWXDWLRQV�ZKLFK�IROORZ�WKH�UK\WKP�RI�WKH�GLXUQDO�WHPSHUDWXUH�DQG�WKLV�LV�WKH�EUHDN�SRLQW�EHWZHHQ�WKH�

ZDUP�IURQW�DQG�FORG�IURQW�VLWXDWLRQV�

3HUIRUDWLRQV�RI�SHSWLF�XOFHU�RFFXU�DW�����S�P��DQG�D�VHFRQG�SHDN�FDQ�EH�REVHUYHG�DW�QRRQ�DQG����S�P��7KH�FRUUHODWLRQ�LV�ZHOO�
WR�WKH�PD[LPXP�SRLQW�RI�FROG�IURQWV�

���&21&/86,21

� 7KLV�FRGH�V\VWHP�LV�VXLWDEOH�IRU�WKH� ELRPHWHRURORJLFDO�IRUHFDVW�RI�WKH�ZHDWKHU�
� %\�UK\WKPLFLW\�H[DPLQDWLRQ�RI�WKH�FRGH�V\VWHP�LW�ZDV�GHPRQVWUDWHG�WKH�ELRORJLFDO�LQKHUHQF\�VXFFHVVIXOO\�
,Q�WKH�QH[W�WLPH�IRUHFDVWLQJ�EDVHG�RQ�WKLV�FRGH�V\VWHP�FDQ�JLYH�PRUH�LQIRUPDWLRQ�IRU�WKH�PHGLFDO�KHDOWK�FDUH�V\VWHP��

5()(5(1&(6

%XFKHU� .�� �������� (LQ� 9HUIDKUHQ� ]XU� REMHFWLYHQ� .ODVVLILNDWLRQ� GHV� :HWWHUV� XQWHU� ELRV\QRSWLVFKHQ� *HVLFKWVSXQNWHQ��
%HULFKWH�GHV�'HXWVFKHQ�:HWWHUGLHQVWHV�������2IIHQEDFK�DP�0DLQ�

'DXEHUW� .�� ��������%HULFKW� XEHU� GLH� $UEHLWHQ� GHV�0HGL]LQ�0HWHRURORJLVFKHQ� $UEHLWNUHLVHV� 7XELQJHQ�� (UJHEQLVVH� GHU�
SK\VLFDOLVFK�GLLLWHWLVFKHQ�7KHUDSLH��%DXG�6��9HUODJ�7KHRGRU�6WHLQNRSII��'UHVGHQ�XQG�/HLS]LJ��SS���������

��



'DXEHUW�.�� �������� 6SHFLILVFKH�5HL]NRPSRQHQWHQ�GHV�:HWWHUV� XQG� LKUH�%H]LHKXQJ� ]XP�JHVXQGHQ�
XQG�NUDQNHQ�2UJDQLVPXV��0HG��0HW��+HIOH���������

+DOEHUJ�)����������*ORVVDU\�RI�FKURQRELR�RJ\� &KURQRELRORJLD������VXSS������������

-HQGULW]N\�*����������7KH�DWPRVSKHULF�HQYLURQPHQW�� DQ�LQWURGXFWLRQ��([SHULHQWLD�������������

2UPHQ\L�,����������([DPLQDWLRQ�RI�JHRSK\VLFDO�ELRW\SH��PHWHRURORJLFDO�VHQVLWLYLW\�W\SH��RI���
SRSXODWLRQ�RYHU����DJH�LQ�%XGDSHVW��1DWLRQDO�,QVWLWXWH�IRU�5KHXPDWLFV�DQG�3K\VLRWKHUDS\��
%XGDSHVW���LQ�+XQJDULDQ�

2UPHQ\L� ,�� �������� 'LH� %HGHXWXQJ� GHU� ELRPHWHRURORJLVFKHQ� 9RUKHUVDJH� LQ� GHU� 3UDYHQWLRQ
NDUGLRYDVNXODUHU�XQG�UHVSLUDWRUL�VFKHU�(UNUDQNXQJHQ��=��3K\VLRWKHU��-J��������������

5HLQEHUJ�$���������$VSHFWV�RI�FLUFDQQXDO�UK\WPV�LQ�PDQ��,Q��&LUFDQQXDO�&ORFNV
�3HQJHOOH\�(�7��HG���SS�����������$FDGHPLF�3UHVV��1HZ�<RUN�

5DQVFKW�)URHPVGRUII�:��5����������%HHLQIOXVVXQJ�GHU�QHUYDOHQ�,QIRUPDWLRQ�GXUFK�QLHGHUIUHTXHQWH�
6FKZDQNXQJHQ�YRQ�8PZHOWIDNWRUHQ��=HLWVFKULIW�I8U�$QJHZDQGWH�%LLGHU� XQG�
.OLPDKHLONXQGH�������������

5HLQEHUJ�$��6PROHQVNL�0��+����������%LRORJLFDO�UK\WKPV�DQG�PHGLFLQH��&HOOXODU�PHWDERO LF��
SK\VLRSDWKRORJLF��DQG�SKDUPDFRORJLF�DVSHFWV��6SULQJHU�9HUODJ��1HZ�<RUN�

��
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$33/,&$7,216

0��)UL]H�
D
��)�*��6ROYHQ�

E
��0��6WHYHQVRQ�

D
��%��1LFNHUVRQ�

&

D�
'HSW��RI�(OHFWULFDO�(QJLQHHULQJ��8QLYHUVLW\�RI�1HZ�%UXQVZLFN

3�2��%R[�������)UHGHULFWRQ��1%��(�%��$�

(PDLO��,,�IUL]H#O,QE�FD

E�
'U��(YHUHWW�&KDOPHUV�+RVSLWDO��3�2��%R[�����

)UHGHULFWRQ��1%��(�%��1�

F
)DFXOW\�RI�&RPSXWHU�6FLHQFH��8QLYHUVLW\�RI�1HZ�%UXQVZLFN

3�2��%R[�������)UHGHULF�RQ��1%��(�%��$�

$%675$&7�� 7KH� DSSOLFDWLRQ� RI� FDVH�EDVH� UHDVRQLQJ� DQG� QHXUDO� QHWZRUN� WHFKQLTXHV� WR� PHGLFDO� GDWDEDVHV� FDQ� EH�
SRZHUIXO� WHFKQLTXHV� WR�DLG�SK\VLFLDQV� LQ�PDNLQJ�GHFLVLRQV�DERXW� WKH�PDQDJHPHQW�RI� WKHLU�SDWLHQWV�� LQ�YDULRXV� W\SHV�RI�
PHGLFDO� XQLWV�� &DVH�EDVHG� UHDVRQLQJ� DOORZV� WR� PDWFK� FDVHV� �SDWLHQWV�� XVLQJ� D� SUHGHWHUPLQHG� KLHUDUFKLFDO� VWUXFWXUH�� D�
VLQJOH� SDWLHQW� SDUDPHWHU� �WH[W� RU� QXPHULF��� WR� VLPLODU� SDUDPHWHUV� FRQWDLQHG� LQ� D� FOLQLFDO� SDWLHQW� GDWDEDVH�� 7KH� RXWSXW�
SURGXFHV� D� JURXS� RU� SDWLHQWV� ZKLFK� FDQ� EH� VHOHFWHG� E\� PDWFKLQJ� H[DFWO\� RQ� FHUWDLQ� FKDUDFWHULVWLFV� RU� WKH\� PD\� EH�
PDWFKHG��DV�FORVHO\�DV�SRVVLEOH��XVLQJ�D�JUDGLHQW�RI�SDWLHQW�SURSHUWLHV��1HXUDO�QHWZRUN�DQDO\VLV�LV�D�SDWWHUQ�UHFRJQLWLRQ�
WHFKQLTXH�ZKLFK�XVHV�D WUDLQLQJ�VHW�RI�SDWLHQW�GDWD��WH[W�RU�QXPHULF��WR�VHHN�PDWKHPDWLFDO�UHODWLRQVKLSV�EHWZHHQ�YDULRXV�
VXEVHWV� RI� SDWLHQW� SDUDPHWHUV�� 7KH� GLVFRYHUHG� UHODWLRQVKLSV� OHDUQHG� IURP� WKH� WUDLQLQJ� VHW� DUH� WKHQ� DSSOLHG� WR� HVWLPDWH�
GHVLUHG� RXWFRPHV�� ,Q� WKLV� DSSOLFDWLRQ�WR� WKH� ,&8�� WKH� RXWFRPHV� VHOHFWHG� ZHUH�PRUWDOLW\�� OHQJWK� RI� VWD\�� DQG� KRXUV� RI�
YHQWLODWLRQ�

.(<:25'6�0HGLFDO�LQIR,O��DWLFV��FDVH�EDVHG�UHDVRQHG��DUWLILFLDO�QHXUDO�QHWZRUNV�

�� ,1752'8&7,21

7KH� TXLFN� WHPSR� RI� LOOQHVV� LQ� FULWLFDOO\� LOO� SDWLHQWV� KDV�VSDZQHG QXPHURXV� WHVWLQJ� �PRQLWRULQJ�� WHFKQRORJLHV��
ZKLFK�DUF�HYROYLQJ� UDSLGO\� �*DUGQHU��������=DORJD��������DQG�JHQHUDWH� ODUJH�YROXPHV�RI� LQIRUPDWLRQ�KRZHYHU��7KHVH�
PRQLWRUV�DQG�KRVSLWDO�LQIRUPDWLRQ�V\VWHPV�DUH�RIWHQ�XQFRQQHFWHG��DQG�JHQHUDWH�PDQ\�VHSDUDWH�RXWSXWV��5HFHQW�OLWHUDWXUH�
GLVFXVVHV�WKH�XVHIXOQHVV�DQG�GUDZEDFNV�RI�QHXUDO�QHWZRUNV�DQG�H[SHUW�V\VWHP�DV�D�PHDQV�RI�FROODWLQJ�WKLV�LQIRUPDWLRQ�WR�
DLG�LQ�FOLQLFDO�GHFLVLRQ�PDNLQJ��&KHPR��������0LVLDQR���������WKXV�QHHG��FRXSOHG�ZLWK�WKH�OLPLWDWLRQV�RI�FXUUHQW�VHYHULW\�
RI�GLVHDVH�FODVVLILFDWLRQ�V\VWHPV��VXFK�DV� WKH�$3$&+(��.QDUV�HW�DO����������7,66��6(37,&�,1'(;�HWF���DWWHVWV�WR�WKH�
LPSRUWDQFH� RI� GHYHORSLQJ� DQ� LQWHJUDWHG�DSSURDFK� WR� SURFHVV� WKLV� DPRXQW� RI� LQIROO��DWLRQ�� 0RVW� QHXUDO� QHWZRUN� DQG�
H[SHUW�V\VWHP�GHYHORSPHQWV�LQ�PHGLFLQH��DV�GHFLVLRQ� DLG�WRROV��KDYH�QDUURZ�DSSOLFDWLRQV��

7KH�FDVH�EDVHG�UHDVRQLQJ�DQG�QHXUDO�QHWZRUN�WHFKQLTXHV�GHYHORSHG�E\�WKH�0HGLFDO�,'($6�5HVHDUFK�*URXS�DUH�
XVLQJ�YDULRXV�PHGLFDO�GDWDEDVHV�ZLWK�D�YLHZ�WR�JHQHUDOLVH�WKH�WKHRU\�VR�WKDW�WKH�WHFKQLTXHV�FDQ�KDYH�ZLGH�DSSOLFDWLRQV�LQ�
WKH� IXWXUH�� 7KHVH� WHFKQLTXHV� DUH� FXUUHQWO\� EHLQJ� DVVHVVHG� ZLWK� UHJDUGV� WR� WKHLU� VSHFLILFLW\�� VHQVLWLYLW\� DQG� SUHGLFWLYH�
YDOXHV��LQYROYLQJ�D�FRPSDULVRQ�RI�UHDO�FOLQLFDO�GDWD��DQG�GDWD�RXWSXWV�IURP�WKH�PHDVXUHPHQW�V\VWHP�GHYHORSHG�

���0(7+2'2/2*<

7KH�UHVHDUFK�DSSURDFK�VHOHFWHG�ZDV� WR� UHVSHFW�FORVHO\�WKH�PDQQHU�LQ�ZKLFK�SK\VLFLDQV�DQG�QXUVHV�ZRUN�LQ�WKH�
SDWLHQWV� XQLWV� RI� LQWHUHVW��:KHQ� D� SDWLHQW� VHHNV�PHGLFDO� DWWHQWLRQ�� WKH� SK\VLFLDQ� LQWHUDFWV�ZLWK� WKH� SDWLHQW� WKURXJK� WKH�
FRQVWUXFWV� RU� WKH� PHGLFDO� PRGHO�� $Q� DQFLHQW� HWKLFDO� DQG� LQWHOOHFWXDO� FRGH� IRU� WKH� SK\VLFLDQ� DQG� SURYLGHV� VWUXFWXUHG�
LQWHUYLHZ�DQG�H[DPLQDWLRQ�WHFKQLTXHV�GLUHFWHG�WRZDUG�HVWDEOLVKLQJ�D�GLDJQRVLV�DQG�D�PDQDJHPHQW�SODQ�

��



7KH�GLDJQRVLV�LV�XVXDOO\�VWDWHG�DV�D�SDWKRSK\VLRORJLF�FRQGLWLRQ��8QWLO�D�GHILQLWLYH�GLDJQRVLV�LV�HVWDEOLVKHG��RIWHQ�RYHUOD\LQJ�
PXOWLSOH� FKURQLF� WKH� SK\VLFLDQ� GHDOV� ZLWK�D�ZRUNLQJ� GLDJQRVLV�� ,PSOLFLW� LQ� WKLV� DSSURDFK� DUF� WKH� FRQFHSWV� RI� D� GLDFULWLFDO� GLDJQRVLV��
LQYHVWLJDWLYH�SODQ�DQG�WUHDWPHQW�SODQ��7KH�GLIIHUHQWLDO�GLDJQRVLV�FRQVLVWV�RI�D�OLVW�RI�RWKHU�OLNHO\�SDWKRORJLF�HQWLWLHV�ZKLFK���PD\�H[SODLQ�
WKH�SDWLHQW
V�FRQGLWLRQ��7KH�LQYHVWLJDWLYH�SODQ�GHDOV�ZLWK�WKH�XQFHUWDLQW\�LQ�WKH GLIIHUHQWLDO GLDJQRVLV�DQG�LQYRNHV�WHVWLQJ�VWUDWHJLHV�WR��UXOH�
RXW��RU��UXOH�LQ��WKH�FRQGLWLRQV�VXVSHFWHG�LQ�WKH�GLIIHUHQWLDO�GLDJQRVLV��:LWK�WKH�WUHDWPHQW�SODQ��WKH�SDWLHQW
V�QHHG�IRU�FRPIRUW�LV�DWWHQGHG�
DQG� DQ� DWWHPSW� LV�PDGH�� XVLQJ� VXUJHU\� DQG�RU�PHGLFDWLRQV�� WR� UHWXUQ� WKH�SDWKRORJLF� VWDWH�WR� WKH�QRP�DO� SK\VLRORJLF� VWDWH��7KH�PRGHP�
LQWHUDFWLRQ�EHWZHHQ�WKH�SK\VLFLDQ�DQG�WKH�SDWLHQW�LV�RIWHQ�VXSSOHPHQWHG��HVSHFLDOO\�LQ�KRVSLWDO�SUDFWLFH��E\�WHVWLQJ�V\VWHPV��H�J��ERG\�O�XLG�
DQDO\VLV��LPDJLQJ��HOHFWULFDO�VLJQDO�DQDO\VLV���7HVWLQJ�V\VWHPV�DUF�XVHG�WR�UHGXFH�WKH�OHYHO�RI�Z�HHUWDLQW\�GXULQJ�WKH�SURFHVV�RI�HVWDEOLVKLQJ�
WKH�GLDJQRVLV�DQG�WR�PRQLWRU�WKH�HPRWLYHQHVV�RI�WKH�PHGLFDO�LQWHUYHQWLRQV��WKHUDS\���

$�ODUJH�PHGLFDO�GDWDEDVH�RI�RYHU������LQWHQVLYH�FDUH�SDWLHQWV��FRQWDLQLQJ����ILHOGV�RI�FOLQLFDO�DQG�DGPLQLVWUDWLYH�LQIRUPDWLRQ�
RQ�SDWLHQWV�DGPLWWHG�WR�WKH�,&8�DW�'U��(YHUHWW�&KDOPHUV�+RVSLWDO�VLQFH������ZDV�FROOHFWHG�SURVSHFWLYHO\��ZLWK�VRPH�UHWURVSHFWLYH�FKDUW�
UHYLHZ��,Q�WKH�FXUUHQW�V\VWHP��XS�WR�VHYHQ�PHGLFDO�GLDJQRVHV�DQG�PXOWLSOH�SURFHGXUHV�FDQ�EH�UHFRUGHG��ZLWK�DX[LOLDU\�VSDFH�IRU�IUHH�IURP�
FRPPHQWV�� 6LJQLILFDQW� HYHQWV� LQ� WKH� ,&8� FRXUVH�RI� WKH� SDWLHQW� DQG� FRPSOLFDWLRQV� WKDW� RFFXU� FDQ� DOVR� EH�QRWHG��&XUUHQW� GHYHORSPHQWV�
LQFOXGH� D�QHZ� VFUHHQ� -DU� SDUDPHWHUV� HQDPHOLQJ�FRURQDU\�DUWLFOH�
� DQG�YDOYH� VXUJHU\�SDWLHQWV��$QRWKHU�SURMHFW�FRQVLVWV� LQ�H[WHQGLQJ� WKH�
FDVH�EDVHG�UHDVRQLQJ�WHFKQLTXH�WR�D�WHPSRUDO�VWXG\�RI�UKHXPDWRLG�DUWKULWLV�SDWLHQWV��*DVNLQ�	�0F.LQQRQ��������

7KH� ,&8�GDWDEDVH�ZDV� LQWHJUDWHG� LQWR� WKH� 
VPDUW
� V\VWHP�VLPXODWLRQ�DQG�DQ�HDUO\�YHUVLRQ�RI� WKH�FDVH�EDVHG�UHDVRQHG�XVHG�
$57��0�VRIWZDUH� �$XWRPDWHG�5HDVRQLQJ�7RRO� IW�U� ,QIRUPDWLRQ�0DQDJHPHQW� DV� WKH�PDWFKLQJ�HQJLQH��7KH�FDVH�EDVHG� UHDVRQHG�XVHG�D�
PRGLILHG�5HWH�PDWFK�DOJRULWKP�WR�GHYHORS�D�PDWFK�VFRUH�EDVHG�RQ�VWULQJ��ZRUG��FKDUDFWHU��RU�QXPEHU�PDWFKLQJ��7KLV�DOJ��LWKP�LV�IDVWHU�
WKDQ� FRQYHQWLRQDO�PDWFKLQJ� DOJRULWKPV� DQG� DOORZV� �SDUWLDO��PDWFKHV�RU�PLVPDWFKHV� WR� KH�GRQH�RQ� D� VWULQJ�RI�FKDUDFWHUV��RU�RQ�VLPLODU�
ZRUGV�LQ�D�VWULQJ�RI�ZRUGV��&KDUDFWHU�PDWFKLQJ�XVHV�WULJ�UDPV�WR�DFFRPPRGDWH�PLVVSHOOHG�ZRUGV��1XPEHU�PDWFKLQJ�DOORZV�IRU�WKH�PDWFK�
HLJKW�WR�EH�VFDOHG�SURS�O�LRQDWF-\�EDVHG�RQ�D�WULDQJXODU�IXQFWLRQ�RI�WKH�SP�LFXODU�SDWLHQW�WLOHG��(DFK�RI�WKHVH�PHWKRGV�RI�PDWFKLQJ�DQG�WKH�
PDWFK�??HLJKWV�DVVRFLDWHG�ZLWK�WKHP�ZHUH�VHOHFWHG�LQ�GLUHFW�FRQVXOWDWLRQ�ZLWK�SK\VLFLDQV WR�VHW�WKH�GHIDXOW�YDOXHV��7KH�H[WDQW�V\VWHP�DOORZV�
SK\VLFLDQV� WR� 
ILQH� WXQH
� DQ\�RI� WKH�PDWFKLQJ� ILHOG�ZHLJKWV� WR� D� SDWLHQW
V� VSHFLILF� FKDUDFWHULVWLFV� RU� WR� GHVLUHG�ZHLJKW� VFDOLQJ� �)UL]H� HW�
DO��7D\ORU� HW�D���� ������� 7KLV� IOH[LELOLW\� LV� LPSRUWDQW�� VLQFH� 7KH� VDPH� SURFHGXUHV� SH,�OQPHG� RQ� LQGLYLGXDO�SDWLHQWV�PD\� KDYH� YDU\LQJ�
GHJUHHV�RI� VLJQLILFDQFH��$V�PRUH� LQIRUPDWLRQ� LV�NQRZQ�RQ� WKH� LQGH[�SDWLHQW�FDVH�DQG�HQWHUHG� LQWR� WKH�SURJUDP�� WKH�PDWFKHG�FDVHV�DOVR�
FKDQJH��:KHQ�D�SDWLHQW�KDV�EHHQ�GLVFKDUJHG�IURP�WKH�XQLW��WKH�SDWLHQW�KLVWRU\
�LV�DXWRPDWLFDOO\�DGGHG�WR�WKH�SDWLHQW�GDWDEDVH��7KLV�DOORZV�
WKH�DFFXUDF\�DQG�TXDOLW\�RI�WKH�GDWD�WR�LPSURYH�ZLWK�WLPH�DQG�ZLWK�XVH��7KH�QHZ�SURWRW\SH��,'($6�IRU�,&8V��,QWHOOLJHQW�'HFLVLRQ�$LG�
6\VWHP� IRU� ,QWHQVLYH�&DUH�8QLWV�� EOHQGV WKH� UXOH�EDVHG� DELOLW\� DORQJ�ZLWK� WKH� NQRZOHGJH�RI�PHGLFDO� H[SHUWV� RQ� WKH� WHDP� LOO�G� LVVXHV�
ZDUPLQJ�GHSHQGLQJ�RQ�WKH�RXWFRPH�RI�WKH�PDWFKHG�FDVHV�

&DVH�EDVHG� UHDVRQLQJ� LV� EDVHG� RQ� D�ZHLJKWHG� UHODWLRQVKLS� RI� SDUDPHWHUV� GHYHORSHG� LQ� FRQMXQFWLRQ�ZLWK� SK\VLFLDQV�� ,W�
FRPSDUHV�WKH�WHQ�FORVHVW�PDWFKLQJ�FDVHV�WR�WKH�FXUUHQW�SDWLHQW�FDVH��$�WKULFH�ZHHN�FOLQLFDO�WULDO�ZDV�GRQH�ZLWK�WKH�FDVH�EDVHG�UHDVRQHU�LQ�
WKH� &KDOPHUV�+RVSLWDO� LQWHQVLYH� FDUH� XQLW��0RUH� FRPSUHKHQVLYH� WULDOV� DUH� EHLQJ� SODQQHG� IRU� WKH� V\VWHPV� LQ�:LQQLSHJ�� 6DVNDWRRQ� DQG�
)UHGHULFWRQ�LQ�WKH�,������,Q�DGGLWLRQ�WR�XVLQJ�WKLV�WHFKQLTXH�ZLWK�,&8�SDWLHQWV��D�QHZ�UHVHDUFK�HQGHDYRXU�LV�QRZ�DSSO\LQJ�WKLV�WHFKQLTXH�
�ZLWK� DSSURSULDWH� YDULDWLRQV�� WR� D� ORQJLWXGLQDO� GDWDEDVH� RI� UKHXPDWRLG� LOO�KOLWLV� SDWLHQWV�� 7KH� REMHFWLYH� LV� WR� GHYHORS� D� WHFKQLTXH� IRU�
DVVHVVPHQW�RI�YDULRXV�SDWLHQW�RXWFRPHV�

$QRWKHU�DVSHFW�RI� WKH�SURMHFW�ZDV� WR�DVVHVV� WKH�DSSOLFDELOLW\�DQG�XVHIXOQHVV�RI�YDULRXV�SDWHOOD�FODVVLILFDWLRQ� WHFKQLTXHV� WR�
SURFHVV�FULWLFDO�FDUH�LQIRP�DWLRQ��'XULQJ�WKH�LQLWLDO�GHYHORSPHQW��WKH�IHHG��IRUZDUG�EDFN�SURSDJDWLRQ�DUWLILFLDO�QHXUDO�QHWZRUN��$11��ZDV�
FKRVHQ�EHFDXVH�RI�LWV�FDVH�RI�LPSOHPHQWDWLRQ�DQG�SDVW�VXFFHVV�RQ�YLQRXV�FODVVLILFDWLRQ�WDVNV��%XVNDUG�HW�D,���������)UL]H�HW�D,����������7KH�
SHUIRUPDQFH�RI�D�QHXUDO�QHWZRUN�LV�DIIHFWHG�E\�LWV�DUFKLWHFWXUH��WKH�QXPEHU�RI�OD\HUV��WKH�QXPEHU�RI�KLGGHQ�XQLWV��HWF����([SHULPHQWDWLRQ�
ZLWK�YDULRXV�DUFKLWHFWXUHV� OHG� WR� WKH� VHOHFWLRQ�RI�D�KDFN�SURSDJDWLRQ�IHHG�IRUZDUG�$11��7KH�ZHLJKW¶V�RI� WKH�QHWZRUN�ZHUH�DGMXVWHG� LQ�
VXFK�D�ZD\�DV WR�PLQLPL]H�WKH�PHDQ�VTXDUHG�HUURU�DW�WKH�RXWSXW�RI�WKH�QHWZRUN��*LYHQ�D�VXIILFLHQWO\�ODUJH�WUDLQLQJ�VHW��D�VXIILFLHQWO\�ODUJH�
QHXUDO�QHW�VKRXOG�LPSOHPHQW�WKH�RSWLPDO�%D\HVLDQ�FODVVLILHU�DQG�HUURU�UDWH��,Q�SUDFWLFH��WKH�QHXUDO�QHWZRUN�HUURU�UDWH�LV�XVXDOO\�KLJKHU�WKDQ�
WKH�%D\HVLDQ�HUURU�UDWH�GXH�WR�WKH�IDFW�WKDW�WKH�WUDLQLQJ�VHDVLGH�DQG�QHWZRUN�VL]H�DUF�OLPLWHG�DQG�WKDW�WKH�WUDLQLQJ�DOJ2OLWKO���PD\�ILQG�D�
ORFDO�PLQLPXP��LQVWHDG�RI�D�JOREDO�PLQLPXP�

7KLV� WHFKQLTXH�� ZDV� XVHG� WR� HVWLPDWH� OHQJWK� RI� VWD\� LQ� WKH� ,&8� DQG� ,QWHUPHGLDWH� &DUH� DUHDV�� WKH� GXUDWLRQ� RI� DUWLILFLDO�
YHQWLODWLRQ� UHTXLUHPHQWV� DQG� HVWLPDWLRQ� RI� PRUWDOLW\�� $� QXPEHU� I� WKH� LQSXW� YDULDEOHV� FRQVLVW� RI� WKH� SK\VLRORJLHV� FRPSRXQGV� RI� WKH�
$3$&+(�VFRULQJ�V\VWHP��LQ�DGGLWLRQ�WR�RWKHU�YDULDEOHV�VXFK�DV�VH[�DQG�WKH�XQLW�IURP�ZKLFK�WKH�SDWLHQW�ZDV�WUDQV�IHOWHG��DGPLVVLRQ

��



6RXUFH���7KH�RXWSXW SUHGLFWLQJ� WKH�YDULRXV�RXWFRPHV�ZDV�FRPSDUHG�WR�WUXH�SDWLHQW�GDWD�IURP�WKH�ODUJH�GDWDEDVH�FROOHFWHG��
$SSUR[LPDWHO\�WZR�WKLUGV�RI�WKH�SDWLHQW�ILOHV�IURP�WKH�ODUJH�,&8�GDWDEDVH�ZHUH�XVHG�DV�D�WUDLQLQJ�VHW�DQG�WKH�UHPDLQGHU�DV�D�WHVW�VHW�WR�
HYDOXDWH� WKH� SHUIRUPDQFH�RI� WKH� FODVVLILHU�� $� QHZ�$11� LV� FXUUHQWO\�XQGHU� GHYHORSPHQW� XVLQJ� D� FRURQDU\�DUWHU\� E\SDVV� DQG� YDOYH�
VXUJHU\�SDWLHQW¶V� GDWDEDVH��2XWFRPHV�� LQ� WKLV� FDVH�� DUH� VLPLODU�� WR� WKH� ,&8� VWXG\�� EXW� RWKHU� SDUDPHWHUV�ZLOO�EH�DGGHG� LQ� WKH�)XWXUH�
�0F*RZDQ��������

���',6&866,21�$1'�5(68/76

7KH� FDVH�EDVHG� DQG� QHXUDO� QHWZRUN� V\VWHPV� FROODWH�D� ODUJH� DPRXQW� RI� FOLQLFDO� LQIRUPDWLRQ� DQG� SUHVHQWV� LW� LQ� VLPSOLILHG�
IRUPDWV��� &OLQLFLDQV� PD\� WKXV� XVH� WKH� V\VWHP� WR� ILQG�WKH� JURXS� RI� WKH� FORVHVW� PDWFKLQJ� FDVHV� WR� WKHLU� FXUUHQW SDWLHQW� FDVH��7KLV�
DSSURDFK�LV�VLPLODU�WR�WKDW�XVHG�E\�SK\VLFLDQV�ZKHQ�WKH\�DUH�WKLQNLQJ´�,�KDYH�VHHQ�D�SDWLHQW�OLNH�WLQV��DQG�SURYLGHV�LQVWDQW�UHFROOHFWLRQ�
RI�SDVW�&DVHV�WKDW�PD\�EH�UHOHYDQW�WR�SUHVHQW FDVH��,Q�DQ�LQWHQVLYH�FDUH�XQLW� �O&8��VHWWLQJ��IRU�H[DPSOH��DVSHFWV�RI�WKH�KLVWRU\�RI�WKH�
VHOHFWHG� JURXS� PD\� WKHQ� EH� GLVSOD\HG� JUDSKLFDOO\� LQ� WHUPV� RI� RXWFRPHV�� VXFK� DV� PRUWDOLW\�� OHQJWK� RI� VWD\ KRXUV� RI� DUWLILFLDO�
YHQWLODWLRQ��SURFHGXUH�XWLOL]HG�DQG�FRPSOLFDWLRQV�HQFRXQWHUHG��D�JUDSKLFDO�XVHU�LQWHUIDFH�KDV�EHHQGHYHORSHG�XVLQJ�9LVXDO�%DVLF�LQ�WKH�
06� :LQGRZV�HQYLURQPHQW��7KH�LQWHUIDFH�LV�XVHU�IULHQGO\
�DQG�WKH�PHGLFDO�VWDII�RQ�WKH�UHVHDUFK�WHDP�KDYH SDUWLFLSDWHG�LQ�HYLO�
�VWHS�
RI�WKH�GHYHORSPHQW�RI�LWV�FRLO�ILJXUDWLRQ��

3UHOLPLQDU\�ZRUN�ZLWK�WKH�QHXUDO�QHWZRUN�KDV�DOUHDG\�DFKLHYHG�DQ�LPSURYHPHQW�LQ�WKH�DFFXUDF\�RI�SUHGLFWLQJ�PRUDOLW\�DQG�
OHQJWK�RI�VWD\��,W�KDV�DOVR�SURGXFHG�WKH�ILUVW�UHVXOWV�LQ�HVWLPDWLQJ�WKH�GXUDWLRQ�RI�DUWLILFLDO�YHQWLODWLRQ��)UL]H�HW DO���������&OLQLFDO�WULDOV�
ZLOO�DVVHVV�WKH�HIIHFWLYHQHVV�DQG�XVHIXOQHVV�RI�ERWK@�V\VWHPV�DQG�ZKHWKHU�WKH\�KDYH�DQ�LPSDFW�RQ�OHQJWK�RI�VWD\��PRUWDOLW\�DQG�KRXUV�
FU\�LOODWLRQ��LQ�D�SRSXODWLRQ�VLPLODU�WR�WKDW )RXQG�LQ�WKH�GDWDEDVHV�

���&21&/86,21

7KLV� UHVHDUFK� LV� PHDQW� WR� HQKDQFH� WKH� FRQYHQWLRQDO� PHGLFDO� PRGHO� XVHG� E\� SK\VLFLDQV� IRU� SDWLHQW�PDQDJHPHQW� LQ� DQ�
,QWHQVLYH�&DUH�HQYLURPO�FQW��,W�XVHV�SUHYLRXV�SDWLHQW�H[SHULHQFH�UHFRUGHG�LQ�D�ODUJH�FOLQLFDO�GDWDEDVH ZLWK�QHZ�SDWLHQWV�DQG�JHQHUDWHV�
RXWSXWV�� ZKLFK� PD\� EH� KHOSIXO� IRU� SK\VLFLDQV� LQ� WKHLU� GHFLVLRQ�PDNLQJ�� 7KLV� DSSURDFK� PD\� EH� DSSOLFDEOH� WR� RWKHU� SDWLHQW� FDUH�
HQYLURQPHQWV�DQG�FXUUHQW�HIIRUWV�DUH�IRFXVHG�LQ�JHQHUDOL]LQJ�WKH�WRROV�DQG�WKHRU\�IRU�ZLGHU�DSSOLFDWLRQV�LQ�WKH�IXWXUH�

���5()(5(1&(6

%XVNDUG��7���0��6WHYHQVRQ��0��IUL]H�DQG�)��6ROYHQ���������(VWLPDWLRQ�RI�YHQWLODWLRQ�� OHQJWK�RI�VWD\�DPL�PRUWDOLW\�,,VLQJ�
DUWLILFLDO�QHOOUDO�QHWZRUNV���3URF��RI������&DQDGLDQ�&RQIHUHQFH�RQ�(OHFWULFDO�DQG�&RPSXWHU�(QJLQHHULQJ���,(((��6HSW���
������+DOLID[��SS����������

&KHUQRZ��%���������WKH�EHGVLGH�ODERUDWRU\��$�FULWLFDO�VWHS�IRP
OOUG�LQ�,&8�FDUH���&+(67��0D\�VXSSOHPHQW�������������6� ,�
��6�

)OXH��0���.��%��7D\ORU��%�*��1LFNHUVRQ��)�*��6ROYHQ��+��%RUNDU��9��'XQILHOG���$�.QRZOHGJH�%DVHG�6\VWHP�WR�$VVLVW�3DWLHQW�
0DQDJHPHQW�LQ�DQ�,QWHQVLYH�&DUH�8QLW���3URF��RI�WKH�,0,$�,)0%(�:RUNLQJ�&RQI���$DOKRUJ��������SS������ ,����

)UL]H��0���)�*��6ROYHQ��0��6WHYHQVRQ��%��1LFNHUVRQ��7��%XVNDUG��DQG�.��7D\ORU����������&RPSOOWHUDVV/WHG�'HFLVLRQ�6XSSRUW�
6\VWHPV�IRU�3DWLHQW�0DQDJHPHQW�LQ�DQ�,QWHQVLO
H�&DUH�8QLW���0HGLQOD
�����-XO\��9DQFRXYHU������������

*UGQHU��5�0���0��0��6KDERO���/RO��SXWHUL]HG�,&8�'DWD�0DQDJHPHQW��3LWIDOOV�DQG��3URPLVH���LQW��-��RI�&OLQLFDO�0RQLWRULQJ�
DQG�&RPSXWLQJ��YRO�����������SS���� ����

,QIHUHQFH�&RUSRUDWLRQ���&DVH�%DVHG�5HDVRQLQJ�LQ�$57��0
��9HUVLRQ������,QIHUHQFH�&RUSRUDWLRQ������1�&RQWLQHQWDO�%OYG���H,�
6HJXQGR��&DOLIRPLD�����

.QDXV�:�$���(�$��'UDSHU
���'�3��:DJQHU��-�(��=LPPFOO��DQ���$Q�(YDOXDWLRQ�RI�2XWFRPH�)URP�,QWHQVLYH�&DUH�LQ�0DMRU���

0HGLFDO�&HQWUHV���$QQXDOV�RI�,QWHPDO�0HGLFLQH��YRO�������������SS��,������
0F*RZDQ��+�&(��0�+��6WHYHQVRQ��0��IUL]H���7KH�1HHG�IRU�6WDQGDUGL]HG�5HSRUWLQJ�RI�0HGLFDO�$SSOLFDWLRQV�RI�

$UWLILFLDO�1HOOUDO�1HWZRUN��&0%(&��&KDUORWWHWRZQ��-XQH�������������
0LVLDQR�� '5�� 0�(�� 0H\HUKRQa� 0(� &ROOLVRQ�� ������� �&OOUUHQW� DPL� )OOWOOUH� 'LUHFWLRQV� LQ� WKH7HFKQL�RORJ\� 5HODWLQJ� WR�

%HGVLGH7HVWLQJ�RI�&ULWLFDOO\�,+�3DWLHQWV���&K(67�����6����6�
7D\ORU�� .�%��� ���*�� 1LFNHUVRQ�� 0�� )UL]H�� )�*�� 6ROYHQ�� 9�� 'XQILF�G� �8VH� RI� &DVH�%DVHG� 5HDVRQLQJ� WR� $VVLVW� 3DWLHQW�

0DQDJHPHQW�LQ�DQ�,QWHQVLYH�&DUH�8QLW���3URF��RI�WKH�MRLQW�FRQIHUHQFH�RI�&R03�DQG�WKH�&0%(6��2WWDZD��������
SS���������

=DORJD��*�3����������(YDOXDWLRQ�RI�EHGVGH�WHVWLQJ�RSWLRQV�IRU�WKH�FULWLFDOFDUH�XQLW �́�&+(67��0D\�VXSSOHPHQW���������,�
6�6����6�

��
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$87+25(66��0V��:LOPD�&DURO�0DUF\��/D%HOOH��DOVR�NQRZQ�DV�:LOPD�&DURO�0DUF\�6HQLRU�0HPEHU ��6RFLHW\�
RI�:RPHQ�(QJLQHHUV��6WDWH�RI�:LVFRQVLQ�6HFWLRQ��8QLWHG�6WDWHV�RI�$PHULFD
�����6RXWK�3DFNDUG�$YHQXH��DSDUWPHQW������&XGDK\��:,�������86$�
(�PDLO��PDUF\ZF�USL�HGX ODEHOOH#RPQLIHVW�XZP�HGX

:H�DUH�DOO�RQ�WKLV�SODQHW�WRJHWKHU�LQ�DQ�HYHU�H[SDQGLQJ�HFRQRP\��7KH�DFFXPXODWLRQ�RI�FHQWXULHV�RI�
VFLHQWLILF�GLVFRYHU\�DQG�HQJLQHHULQJ�VNLOOV�DUH�\LHOGLQJ�XQSUHFHGHQWHG�RSSRUWXQLWLHV�

,� ZLOO� GLVFXVV� D� IHZ� RI� WKH GHYHORSPHQWV� WKDW� DUH� LQ� XVH� DQG� VRPH� IDQWDVWLF� SURMHFWLRQV� IRU� WKH�
IXWXUH��7KHVH�SURMHFWLRQV�DUH�QRW�MXVW�VFLHQFH�ILFWLRQ�EXW�DUH�SUHGLFWHG�E\�UHQRZQHG�VSHFLDOLVWV�

1HZ� WHFKQRORJ\� LV� DSSOLFDEOH� WF�PDQ\� IDFHWV�RI� OLIH�� VXFK�DV�� WUDQVSRUWDWLRQ�� IRRG�SURGXFWLRQ�� FLW\�
SODQQLQJ�DQG�]RQLQJ��PHGLFLQH��DUFKLWHFWXUH��DQG�WKH�H[SORGLQJ�ZRUOG�RI�HQWHUWDLQPHQW�

)UHG�DQG�:LOPD�)OLQWVWRQH�LQ�WKH�GLQRVDXU�DJH�SUREDEO\�XVHG�ZRRG�IURP�WUHHV�DQG�VKUXEV�IRU�KHDWLQJ�
DQG�IRU�FRRNLQJ�

$YDLODEOH�IRU�XV�WRGD\�DUH�VRODU�HQHUJ\��ZLQG�HQHUJ\��WKHUPDO�SRZHU��HOHFWULFLW\��FRDO��SHDW ��SHWUROHXP�
SURGXFWV��JDV��RLO��DQG�YDULRXV�W\SHV�RI�DSSOLFDWLRQV�IRU�HQHUJ\�QHHGV�DV�ZHOO�DV�ZRRG�SURGXFWV�

([WHQVLYH�GHIRUHVW�UDWLRQ�LV�D�VHYHUH�WKUHDW�WR�WKH�HQYLURQPHQW�

6RODU�HQHUJ\�LQFOXGHV�ERWK�DFWLYH�DQG�SDVVLYH�DSSOLFDWLRQV��� ����$SSURSULDWH�GHVLJQ�XVHU�WKH�KHDW��)URP�
WKH� VXQ� IRU� VKDGH� DQG� IRU�� 
� KHDW� DEVRUSWLRQ�� 3DUDEROLF�PLUURU� UHIOHFWRUV� WR� FDSWXUH� DQG� WR� WUDQVPLW� KHDW�
HQHUJ\��SKRWRYROWDLF�GHYLFHV�WR�FRQYHUW�WKH�VXQ
V�KHDW�WR�DQ�HOHFWULF�FXUUHQW��DQG�VRODU�ZDWHU�KHDWHUV�DUH�LQ�XVH��
7KHUH�DUH�HYHQ�VRODU�FRRNLQJ�RYHQV�RQ�WKH�PDUNHW�

%LR�HQHUJ\�XWLOL]LQJ�PDQXUH�DQG�SODQW�UHVLGXH�LV�D�G\QDPLF�ZRUOG�LQGXVWU\�

(QHUJ\�VWRUDJH�DQG�GLVWULEXWLRQ�LV�RI�FRXUVH�UHTXLUHG��7KDQNV�WR�DGHTXDWH�SRZHU�GLVWULEXWLRQ�ZH�FDQ�
WXUQ�RQ�WKH�OLJKW�VZLWFK�RU�SOXJ�LQ�WKH�FRPSXWHU�RU�WKH�WHOHYLVLRQ�

,PSURYHG�EDWWHULHV�DVVLVW�XV�DOVR�

1HZ�0HWKRGV�RI�SRZHU�SURGXFWLRQ�DQG�HQHUJ\�VWRUDJH�DUH�EHLQJ�SODQQHG�DQG�XVHG�RQ�D��ODUJH�VFDOH�

:LWK�KLJK�WHPSHUDWXUH��VXSHUFRQGXFWLYLW\��YDVW�TXDQWLWLHV�RI�HOHFWULF�SRZHU�FDQ�EH�VWRUHG�HII LFLHQWO\�
IRU�XVH�DV�QHHGHG�

1HZ�PDWHULDOV�IDFLOLWDWH�PDQ\�RI�WKHVH�GHYHORSPHQWV��WKHLU�DSSOLFDWLRQV�KDYH�LQFUHDVHG�H[SRQHQWLDOO\�

7KH�VWXG\�RI�HOHFWUR�PDJQHWLF�ILHOG�WKHRU\�LV�LPSURYLQJ�PRWRU�HIILFLHQF\�DQG�DOVR�PD\�PDNH�SRVVLEOH�
PLFURVFRSLF�PRWRUV�

:LWK�LPSURYHG�PRWRUV��HOHFWURQLF�GHYLFHV��DQG�LPSURYHG�GHVLJQ�RI�DLUSODQHV��WUDQVSRUWDWLRQ�LV�EHLQJ�
WUDQVIRUPHG�

7KH�VXJJHVWHG�FRQYHUJHQFH�RI�FDEOH�WHOHYLVLRQ��WHOHSKRQHV��FRPSXWHU�DFFHVV��IDFVLPLOH�PDFKLQHV��DQG�
UDGLR�LQWR�PXOWLXVH�IXQFWLRQV�LV

��

mailto:labelle@omnifest.uwm.edu


%HLQJ�MXJJOHG�E\�ERWK�WKH�HQJLQHHULQJ�ZRUOG�DQG�WKH�ILQDQFLDO�JLDQWV�

,QKHUHQW� SUREOHPV� LQFOXGH� FLYLO� ULJKWV�� WKH� VWDQGDUG� RI� OLYLQJ�� DQG� WKH� HQYLURQPHQW�� +RZ� FDQ� SHRSOHV� DQG� JRYHUQPHQWV�
UHVSRQG�WR�WKHVH�FKDOOHQJHV�DQG�RSSRUWXQLWLHV"

7KH�DELOLW\�WR�DSSO\�WKHVH VFLHQWLILF�DFKLHYHPHQWV�UHTXLUHV�WHFKQLFDO�VNLOO��PDQDJHPHQW��ILQDQFHV��DQG�JRYHUQPHQW�

3HUKDSV�DV�PHPEHUV�RI�D�IRUWXQDWH�VFLHQWLILF�VRFLHW\�ZH�FDQ�FRQWULEXWH�WR�WKH�ZHOO�EHLQJ�RI�WKH�ZRUOG�IRU�WKH�QH[W�FHQWXU\�
DQG�EH\RQG�

&RS\ULJKW�1RYHPEHU�����


5DSLG� FKDQJH� LV� RFFXUULQJ�ZLWK� GH�FHQWUDOL]HG�PRGXODU� SRZHU� VRXUFHV�� 7KHUH� DUH� LPSURYHG�ZD\V�RI� WUDQVIRUPLQJ� HQHUJ\�
QRZ� DQG� IRU� WKH� IXWXUH�� 7KH� UHVXOWV� LQIOXHQFH� PDQ\� DUHDV� RI� OLIH�� WUDQVSRUWDWLRQ�� FRPPXQLFDWLRQ�� IRRG� SURGXFWLRQ�� DQG�PHGLFLQH��
)DFWRULHV��EXVLQHVVHV��DQG�UHVLGHQFHV�EHQHILW�

2Q�VLWH�SRZHU�FDQ�EH�SURGXFHG�XVLQJ�VRODU�SRZHU��ELRPDVV��QDWXUDO�JDV��K\GURJHQ��PHWKDQH�IURP�JDUEDJH��RLO��FRDO��ZLQG�
SRZHU��JHRWKHUPDO�HQHUJ\��DQG�HOHFWULFLW\�IURP�JHQHUDWRUV��1HZ�PDWHULDOV�PDNH�VRPH�RI�WKLV�SRVVLEOH�

7KH�GHVLJQ�RI�FLWLHV��WRZQV��DQG�YLOODJHV�FDQ�HYROYH�EHFDXVH�RI�WKLV�HQHUJ\�GLVWULEXWLRQ�

&RVW�HIIHFWLYH� VRODU� SRZHU� EULQJV� HOHFWULFLW\� WR� UHPRWH� DUHDV�� /DUJH� VRODU� FROOHFWRUV� WUDQVIRUP� WKH� SRZHU� RI� WKH� VXQ� WR�
HOHFWULFLW\�XVLQJ�VRODU�YROWDLF�FHOOV� VRODU�ILOP��DQG�VRODU�UHIOHFWRUV��7KH�VWRUDJH��SHUKDSV�XQGHUJURXQG��RI�WKLV�HOHFWULFLW\�XVLQJ�HOHFWUR�
PDJQHWLF�VXSHUFRQGXFWLYLW\�FDQ�VWRUH�ODUJH�DPRXQWV�RI�HOHFWULFLW\�ZLWK�DOPRVW�QR�ORVV�

:LQG� HQHUJ\� FDQ� GHOLYHU� FOHDQ� HFRQRPLFDO� HOHFWULFLW\� XVLQJ� D� WXUELQH�� ��:LQG� WXUELQHV�ZLWK�DGYDQFHG� URWRU� V\VWHPV� DUH�
XVHG�ZLWK�KLJK�ZLQG�VSHHGV�DQG�DHURG\QDPLF�FRQWUROV��7KLV�PXVW�EH�LQWHJUDWHG�ZLWK�D�JULG�V\VWHP�RU�XVH�EDWWHU\�VWRUDJH�

([WHQVLYH� HIIRUWV� DUH� LPSURYLQJ� EDWWHULHV��%DWWHULHV� IURP�PLQXWH� VL]H� WR� ODUJH� VL]H� DUH� DQ� LPSRUWDQW� VRXUFH� IRU� VWRUDJH�RI�
SRZHU�

1DWXUDO�JDV�LV�VRPHWLPHV�FDOOHG�D�ZRQGHU�IXHO��1DWXUDO�JDV�LV�UHODWLYHO\�FOHDQ��HDV\�WR�WUDQVSRUW�DQG�XVH��DQG�KDV�
ORZ�OHYHOV�RI�FRQWDPLQDWHV��$V�D�JDV�WXUELQH�LW� LV�DQ�HOHFWULF�JHQHUDWRU��%HWWHU� WXUELQHV�ZLWK�QHZ�EODGHV�DQG�PHWDOV�DQG�
KLJK� FRPSUHVVLRQ� LPSURYH� HIILFLHQF\�� -HW� HQJLQHV� VSLQ� WKH� WXUELQHV� ZLWK� SUHVVXUL]HG� IXHO�� 1DWXUDO� JDV� LV� XVHG� LQ�
DXWRPRELOHV��WUXFNV��ORFRPRWLYHV��DQG�EXVHV��)XHO�FHOOV�HIILFLHQWO\�FRQYHUW�QDWXUDO�JDV�WR�HOHFWULFLW\�

0HWKDQH�SURGXFHG�IURP�JDUEDJH�VROYHV�JDUEDJH�GLVSRVDO�SUREOHPV�DQG�SURGXFHV�XVHDEOH�IXHO�

%LRPDVV�HQHUJ\�XVHV�WKH�ROGHVW�IRUP�RI�HQHUJ\�� WKDW� LV��SODQW�VRXUFHV��/LYLQJ�SODQWV�XVH�SKRWRV\QWKHVLV�WR�WXUQ�
WKH�HQHUJ\�RI�VXQOLJKW�LQWR�FDUERK\GUDWHV��7KHVH�FDUERK\GUDWHVDUH�DEVRUEHG�E\�DQLPDOV�DQG�WKH�PDQXUH�FDQ�DOVR�EH�XVHG�
WR�SURGXFH�IXHOV��%RWK�FURS�DQG�IRUHVW�UHVLGXH�DQG�QHZ�HQHUJ\�FURSV�DUH�SRWHQWLDO�HQHUJ\�VRXUFHV��7KHVH�DUH�UHQHZDEOH�
YHJHWDEOH�SURGXFWV��(WKDQRO�LV�SURGXFHG�IURP�VWDUFK�IURP�FRUQ�DQG�JUDLQ��D�E\�SURGXFW�LV�DQLPDO�IHHG�

&DUERQ�IUHH�HQHUJ\�VRXUFHV�LQFOXGH�,�K\GUR�SRZHU�ZLWK�ODUJH�DQG�VPDOO�GDPV��DQG�DOVR�XVLQJ�HQHUJ\�IURP�,�WKH�WLGHV�

7KHUPDO�SRZHU�XVHV�QDWXUDO�KHDW�LQ�URFN�IRUPDWLRQV�GHHS�LQ�WKH�HDUWK��$�ZHOO�LV�GULOOHG�WR�WKH�GHSWK�WR�UHDFK�KRW�GU\ URFN��
:DWHU�SXPSHG�LQWR�WKH�ZHOO��EHFRPHV�VXSHUKHDWHG��7KLV�SUHVVXUL]HG�KRW�ZDWHU�LV�EURXJKW�WR�WKH�VXUIDFH�VR�WKDW� WKH�KHDW�
PD\�EH�UHPRYHG�IRU�XVH�DERYH�JURXQG�

��



6WXGLHV�RI� QXFOHDU�ZDVWH� DUH� LQ�SURJUHVV� WKDW� VKRZ�SRVVLELOLWLHV� RI� UHXVLQJ� DQG� UHF\FOLQJ�QXFOHDU�ZDVWH� UDWKHU�
WKDQ�HQWRPELQJ�WKH�ZDVWH�DV�D�FRQWDPLQDWH�IRU�HQGOHVV�WLPH�

7UDQVLWLRQ�WR�K\GURJHQ�SRZHU�IRU�D�FHQWXU\��+\GURJHQ�IXVLRQ�LV�EHLQJ�VWXGLHG��7KH�IXHO�FHOO�SURGXFHV�HOHFWULFLW\�
GLUHFWO\�IURP�WKH�IXHO��+\GURJHQ�ZKHQ�ERQGHG�ZLWK�RWKHU�LWHPV�FDQ�EH�H[WUDFWHG��:DWHU��+�2��LV�DEXQGDQW�DQG�SHUKDSV�
VHDZDWHU� PD\� EH� XVHG� ZLWK� HOHFWURO\VLV�� +\GURJHQ� FDQ� EH� VWRUHG� DQG� DOVR� WUDQVIHUUHG� ZLWK� D� GLVWULEXWLRQ�V\VWHP�� $�
K\GURJHQ�IXHO�FHOO�HQJLQH�LV�LQ�8VH�

0DJQHWR� K\GURG\QDPLFV� VXJJHVW� ERWK� PRUH� HIILFLHQW� PRWRUV� DQG� DOVR� PLQLDWXUL]DWLRQ� RI� PRWRUV��
(OHFWURPDJQHWLF�ILHOG�WKHRU\�KDV�DFKLHYHG�WKHVH�SRVVLELOLWLHV�

&21&/86,21

³(QYLURQPHQWDO� LQMXVWLFHV� ZLWK� HFRORJLFDO� GDPDJH� DQG� XQIDLU� EHQHILWV� DIIHFW� LQGLYLGXDOV� &RPPXQLWLHV�� DQG�
FRXQWULHV��'LVSODFHPHQW�RI�SHRSOHV�E\�FRQVWUXFWLRQ�SURMHFWV�DQG� WKH�GXPSLQJ�RI�KD]DUGRXV�ZDVWH� WKUHDWHQ�PDQ\�DUHDV��
6RPHWLPHV� WKHUH� LV� WKH�SROOXWLRQ� RI� ZDWHU� DQG� WKH� SRLVRQLQJ� RI� FURS� ODQG�� 7KH� GHVWUXFWLRQ� RI� WKH� UDLQ� IRUHVWV� FDXVHV�
IORRGLQJ�DQG�VRLO�HURVLRQ��VHYHUH�GDPDJH�IRU WKH�LQKDELWDQWV��DQG�FRQWULEXWHV�WR�JOREDO�ZDUPLQJ�

3HRSOHV�QHHG�WR�EH�HPSRZHUHG�WR�GHIHQG�WKHLU�KHDOWK�DQG�WKHLU�HQYLURQPHQW����3DUDSKUDVH��6DFKV��$��

7KH�HPHUJHQFH�RI�WKH�QHZ�WHFKQRORJLHV�RIIHUV�SRVVLEOH�VROXWLRQV�WR�PDQ\�RI�WKHVH�FRQWURYHUVLHV�

7KH� JOREDO� HIIHFWV� UHVXOWLQJ� IURP� QHZ� GLVFRYHULHV� FDQ� JUHDWO\� LPSURYH� OLIH� IRU� DOO� SHRSOHV�� 3ROOXWLRQ� RI� DLU��
ZDWHU�� DQG� IRRG� VRXUFHV�� JOREDO� ZDUPLQJ�� DQG� GHIRUHVWDWLRQ� PD\� SHUKDSV� EH� FRPEDWHG� XVLQJ� LPSURYHG� WHFKQLFDO�
PHWKRGV�

7KH�ZRUOG�QHHGV�WR�VLPXOWDQHRXVO\�FRQVLGHU�KXPDQ�ULJKWV�DQG�LPSURYH�WKH�VWDQGDUG�RI�OLYLQJ�DQG�WKH�TXDOLW\�
RI�OLIH�

7KH� IXWXUH� ZHOO� EHLQJ� RI� DOO� VRFLHWLHV� GHSHQGV� XSRQ� HQJLQHHUV� DQG� VFLHQWLVWV� DV� ZHOO� DV� JRYHUQPHQWV� DQG�
FRUSRUDWLRQV�XVLQJ�DGYDQFHPHQWV�ZLVHO\�IRU�WKH�EHQHILW�RI�HYHU\RQH�RQ�WKLV�UDSLGO\�VSLQQLQJ�JOREH�

��
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�� $QGUHDV��-RKQ�&���(QHUJ\�(IILFLHQW�(OHFWULF�0RWRUV�
�� $OH[DQGUD�DQG�6LU�1HYLOO�0RWW��+LTK�7HPSHUDWXUH6XSHUFRQGXFWRUV�DQG�2WKHU�6XSHUIOXLGV�
���%RXUGLOOLRQ�$��DQG�%RXUGLOORQ�1��;��7DQ��+LTK�7HPSHUDWXUH�6XSHUFRQGXFWRUV��%RVWRQ�$FDGHPLF�3UHVV�
���%X\GRV��-RKQ�)���%UHQQDQ�3��5LFKDUG� +LTK�6SHHG�5DLO�7UDQVSRUWDWLRQ��/LEUDU\�RI�&RQJUHVV�/HYLWDWLQJ����

*HQHV�DQG�.DPLND]H�*HQHV�
���&R[WHU��5XWK��$�7KLQ�)LOP�&DQ�:ULQT�(QHUT\�)URP�WKH�6XQ��%XVLQHVV�:HHN���-XQH���������
���&XVKLQJ��-DPHV�7���4XDQWXP�0HFKDQLFV�
���'H:LWW�DQG�*UDKDP��7KH�0DQ\�:RUOGV�,QWHUSUHWIOWLRQ�RI�4XDQWXP�0HFKDQLFV�
���'RHEHO��0LNH��$UH�:H�$ORQH�,Q�WKH�8QLYHUVH�� 7LPH���)HEUXDU\����������7LPH�,QF���1<��1<��
���'RUPLQH\��%UXFH��6FLHQWLVWV�6WULYLQT�IRU�&2��QHXWUDO�&DUV��0LOZDXNHH�-RXUQDO� 6HQWLQHO�
�-DQXDU\����������

����*LQVEXUJK��9�/���6XSHUFRQGXFWLYLW\��:RUOG� 6FLHQWLILF�
����,ZDVD��<XNL]D]X��&DVH�,Q 6XSHUFRQGXFWLQT�0DDQHWV��3OHQXP�3UHVV�
����-RUGDQ��+RZDUG�(���(QHUT\�(IILFLHQW�0RWRUV� DQG�7KHLU�$SSOLFDWLRQ���������
����.UHVLQ��9ODGLPLU�=���0HFKQLVPV�RI��&RQYHQWLRQDO�	�+LJK�7&�6XSHUFRQGXFWLYLW\�2[IRUG�

8QLYHUVLW\�3UHVV�
����/HH��(�3���&XUUHQW�7UHQGV�LQ�,QWHTUDWHG�2SWRHOHFWURQLFV��
����/�2I��*HRUJH��$FWLYH�6RODU�6\VWHPV
����3HUJDPRQ��+LTK�7HPSHUDWXUH6XSHUFRQGXFWLQD�0DWHULDOV�6FLHQFH�DQG�(QTLQHHULQT�� 1HZ�

&RQFHSWV���DQG����7HFKQRORJ\���������
����3ODNLGD��1�0���+LTK�7HPSHUDWXUH�6XSHUFRQGXFWLYLW\��6SULQJHU����������
����6DJDQ��&DUO��3DOH�%OXH�'RW��$�9LVLRQ�RI�WKH�+XPDQ�)XWXUH�LQ�6SDFH��5DQGRP�+RXVH�
����9LGDOL��*LDQIUDQFR��6XSHUFRQGXFWLYLW\��WKH�1H[W�5HYROXWLRQ"�&DPEULGJH�8QLYHUVLW\�3UHVV�
����%\�&DQDGLDQ�DQG�6XGDQ��$IULFDQ� (QHUT\�3ROLF\�5HVHDUFK�1HWZRUN������
����<HSVHQ��5RJHU�%���+XPDQSRZHU��&DUV��3ODQHV��DQG�%RDWV���������
����$VVRFLDWHG�3UHVV��'LVFRYHUY�LV��PLOHVWRQH��LQ�6XSHFRQGXFWLYLWY��0LOZDXNHH�-RXUQDO�6HQWLQHO�

�$SULO������
����8�6��'HSDUWPHQW�RI�(QHUJ\��'2(
V�6RODU�7KHUPDO�(OHFWULF�3URJUDP�� :DVKLQJWRQ�'��&�
����6XSOHH��&XUW��'RLQT�0RUH�ZLWK�/HVV�� 6KRUW�3XOVH� /DVHUV����� 7KH� :DVKLQJWRQ� 3RVW� :HHNO\� (GLWLRQ��

�6HS��������
�����
����$VVRFLDWHG�3UHVV��+LTK�7HFK�+LWV�5RDG��0LOZDXNHH�-RXUQDO�6HQWLQHO�0D\����
�a���
����6SULQJHU�9HUODJ��+LTK�7HPSHUDWXUH� 6XSHUFRQGXFWLYLWY��������
����0F*UDZ�+LOL�<HDUERRN�RI�6FLHQFH�	�7HFKQRORT\���������
����.OXZHU�$FDGHPLF�3XEOLVKHU��1HZ�+RULVRQV�LQ�/RZ�'LPHQWLRQDO�(OHFWURQ6\VWHPV���������
����$PHULFDQ�,QVWLWXWH�RI�3K\VLFV��6XSHU�&RQGXFWLYLW\�	�,WV�$SSOLFDWLRQV��
����,OOLQRLV�'HSDUWPHQW�RI�7UDQVSRUWDW LRQ��7UL�6WDWH�+LTK�6SHHG�5DLO�6WXG\���������

6DFKV��$DURQ��(FR�-XVWLFH��:RUOG�:DWFK�3DSHU��'HFHPEHU�����

:QHN��*DU\��3URIHVVRU��1HZV�	�,GHDV��5HQVVHODHU�3RO\WHFKQLF�,QVWLWXWH��$SULO�����

��
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0HHUD�5DPUDNKLDQL

'HSDUWPHQW�RI�3RVW�*UDGXDWH�6WXGLHV�DQG�5HVHDUFK�LQ�3K\VLFV
5DQL�GXUJDYDWL�8QLYHUVLW\��-DEDOSXU��,1',$�

$EVWUDFW�� $PRQJ� SRWHQWLDO� QHZ� VRXUFHV�� VRODU� HQHUJ\� LV� H[WUHPHO\� SURPLVLQJ�� $� VRODU� FHOO� LV� D� SKRWRYROWDLF� GHYLFH� WKDW�
JHQHUDWHV� HOHFWULF� FXUUHQW� RU� YROWDJH� VLPSO\� ZKHQ� OLJKW� LV� LQFLGHQW� RQ� LW�� 7KHRU\� RI� SKRWRYROWDLF� HIIHFW� SUHGLFWV� WKH�
FKDUDFWHULVWLFV� RI� VHPLFRQGXFWRU��ZKLFK�ZRXOG�RSHUDWH�ZLWK� RSWLPXP�HIILFLHQF\��5HVHDUFKHV�DUH�JRLQJ�RQ�IRU� WKH�
XVH� RI� GLIIHUHQW�PDWHULDOV� DQG� DOVR� IRU� EHWWHU� IDEULFDWLRQ� WHFKQRORJ\�� 7KH� XVH� RI� DPRUSKRXV� VLOLFRQ� E\� LQFRUSRUDWLQJ�
K\GURJHQ�� WKLQ� ILOP�VRODU� FHOOV��SKRWRHOHFWURQ�FKHPLFDO� �3(&��FHOOV� DQG�PXOWLIXQFWLRQ�VWDFNHG�SKRWRYROWDLF�GHYLFHV�DUH�
WKH�DWWHPSWV�PDGH�WR�LQFUHDVH�WKH�HIILFLHQF\�DQG�UHGXFH�WKH�FRVW�RI�VRODU�FHOO�PRGXOHV�

�

.H\ZRUGV��6RODU�FHOO��SKRWRYROWDLF�HIIHFW��VHPLFRQGXFWRU�S�Q�MXQFWLRQ��WKLQ�ILOP��3(&�FHOO��PXOWLIXQFWLRQ�

�� ,1752'8&7,21

,W�KDV�EHFRPH�DSSDUHQW� LQ�SDVW�IHZ�GHFDGHV�WKDW�FRQYHQWLRQDO�HQHUJ\�VRXUFHV�DUH�ILQLWH�DQG�DUH�LQ�GDQJHU�RI�
GHSOHWLRQ��WR�YDULRXV�GHJUHHV��5HQHZDEOH�UHVRXUFHV�RI�HQHUJ\�ZLOO�KDYH�WR�SOD\D�PDMRU�UROH�LQ�IXWXUH��$PRQJ�QHZ�
HQHUJ\�VRXUFHV��VRODU�HQHUJ\�LV�H[WUHPHO\�SURPLVLQJ��,Q�UHFHQW�\HDUV�D�ODUJH�QXPEHU�RI�HIIRUWV�KDYH�EHHQ�PDGH�WR�
XWLOL]H�VRODU�HQHUJ\�E\�YDULRXV�PHWKRGV

$Q� LPSRUWDQW�ZD\� RI� XWLOL]DWLRQ� RI� VRODU� HQHUJ\� LV� LWV� GLUHFW� FRQYHUVLRQ� LQWR� HOHFWULFDO� HQHUJ\� E\�PHDQV� RI�
SKRWRYROWDLF� HIIHFW�� �3XODVNL� DQG�*XUHYLFK��������7KH�3KRWRYROWDLF� HIIHFW� LV� JHQHUDWLRQ�RI� YROWDJH�E\� DEVRUSWLRQ�RI�
OLJKW��$�ZLGH�YDULHW\� RI� VXEVWDQFHV�� VSHFLDOO\� VHPLFRQGXFWRUV� KDYH�WKH�FDSDFLW\�RI�JHQHUDWLQJ� HOHFWULF� SRZHU� DW� D�
OHYHO�VXIILFLHQWO\�JRRG�IRU�SUDFWLFDO�DSSOLFDWLRQV���0ROOHU�������

�� $9$,/$%,/,7<�2)�62/$5�(1(5*<

$�YDVW�DPRXQW�RI�VRODU�UDGLDWLRQV�LV�LQWHUFHSWHG�E\ HDUWK��EXW�WKLV�HQHUJ\�LV�GLIIXVHG�DQG�DW�D�SDUWLFXODU�ORFDWLRQ�
RQ� WKH� HDUWK� VXUIDFH�� WKH� HQHUJ\� LV� UHFHLYHG� LQWHUPLWWHQWO\�� 7KH� GLVWULEXWLRQ� RI� VRODU� HQHUJ\� YDULHV� JHQHUDOO\� ZLWK�
/DWLWXGH��7KH�VRODU�HQHUJ\ LQSXW�UDWH�DW�D�SDUWLFXODU�SODFH�GHSHQGV�XSRQ�WKH�VHDVRQ�RI�WKH�\HDU��WKH�WLPH�RI�WKH�GD\�DQG�
WKH�FRQGLWLRQ�RI�VN\��&RQVLGHUDEOH�GLIIHUHQFH�LV�REVHUYHG�EHWZHHQ�WKH�ZLQWHU�DQG�VXPPHU�VRODU�UDGLDWLRQ�YDOXHV��)LJ���
LOOXVWUDWHV�WKH�YDULDWLRQ�LQ�VRODU�UDGLDWLRQ�ZLWK�WKH�WLPH�RI�WKH�GD\�DQG�WKH�WLPH�RI�WKH�\HDU�DW�ODWLWXGH�����1RUWK�IRU�D�
FOHDU� GD\�� �6RUHQVHQ�� �������7KH� VSHFWUDO� GLVWULEXWLRQ�RI� WKH� UDGLDWLRQ� HPLWWHG� IURP� WKH� VXQ�IROORZV� DSSUR[LPDWHO\� WKH�
UDGLDWLRQ�

��



'LVWULEXWLRQ�RI�D�EODFN�ERG\�DW������.�DV�FDQ�EH�VHHQ�IURP�ILJ�����0ROOHU��������7KH�WRWDO�HQHUJ\�SHU�XQLW�DUHD�
LQWHJUDWHG� RYHU� WKH� HQWLUH� VSHFWUXP� DQG�PHDVXUHG� RXWVLGH� WKH� DWPRVSKHUH� SHUSHQGLFXODU� WR� WKH�GLUHFWLRQ�RI� WKH� VXQUD\V� LV�
HVVHQWLDOO\� FRQVWDQW�� 7KLV� UDGLDWLRQ� SRZHU� LV� UHIHUUHG� WR� DV� WKH� VRODU� FRQVWDQW� RU� DLU� PDVV� ]HUR� �$02�� UDGLDWLRQ��
0HDVXUHPHQWV� WDNHQ� DW� KLJK� DWWLWXGHV� KDYH� \LHOG� WKH� FXUUHQW�<� DFFHSWHG� DYHUDJH� YDOXH� RI� ����� .:�0���� 7KH� VSHFWUDO�
GLVWULEXWLRQ� LV�FKDQJHG�FRQVLGHUDEO\�ZKHQ� WKH�VXQOLJKW�SHQHWUDWHV� WKURXJK� WKH�HDUWK
V�DWPRVSKHUH��(YHQ�IRU�D�FOHDU�VN\�WKH�
OLJKW� LQWHQVLW\� LV� DWWHQXDWHG�� E\� DW� OHDVW���EHFDXVHRI� VFDWWHULQJ� DQG� DEVRUSWLRQ�� 7KH� DWWHQXDWLRQ�PHFKDQLVPV� DUH� ZDYH��
OHQJWK� GHSHQGHQW� ZKLFK� H[SODLQV� WKH� VWURQJ� DEVRUSWLRQ� EDQGV� LQ� WKH� VSHFWUDO� GLVWULEXWLRQ�PHDVXUHG� DW� WKH� HDUWK
V� VXUIDFH�
�)LJ��� 7KH�PHDVXUHPHQW�RI�UDGLDQW�SRZHU��SHU�XQLW�DUHD��LV�IXUWKHU�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�WKH�GHJUHH�RI�DWWHQXDWLRQ�LV�
KLJKO\� YDULDEOH� EHFDXVH� RI� WKH� FRQVWDQWO\� FKDQJLQJ� SRVLWLRQ� RI� WKH� VXQ� DQG� WKH� FRUUHVSRQGLQJ� FKDQJH� LQ� WKH� OLJKW� SDWK�
WKURXJK�WKH�DWPRVSKHUH��:KHQ�VXQ�LV�GLUHFWO\�RYHU�KHDG�WKH�FRUUHVSRQGLQJ�UDGLDWLRQ�DUH�FDOOHG�DLU�PDVV�RQH��08��UDGLDWLRQ��
)RU�DQ\�JLYHQ�DQJOH����ZLWK�UHVSHFW�WR�WKH�RYHUKHDG�SRVLWLRQ�WKH�DLU�PDVV�ERXW�WDNHV�WKH�YDOXH�$0P��LQ�ZKLFK�WKH�DLU�PDVV�
QXPEHU�P O�&RV�T���7KH�$0,�VSHFWUXP�KDV�DQ�LQFLGHQW�SRZHU�RI�D�����.Z�0����7KH�VSHFWUXP�KDV�FRQWULEXWLRQV�IURP�GLUHFW�
DQG�GLIIXVHG �RU�VFDWWHUHG��VXQOLJKW�

$Q� RSWLPL]HG� SKRWRYROWDLF� V\VWHP� KDV� WR� XWLOL]H� VRODU� FHOOV�� ZKLFK UHDGMXVWHG� WR� WKH� DYHUDJH� VSHFWUDO� GLVW�
ULEXWLRQ�RI�WKH�ORFDO�VXQOLJKW�

�� 62/$5�&(//

6RODU� FHOO� LV� D� GHYLFH�� ZKLFK� FRQYHUWV� OLJKW� HQHUJ\� LQWR� HOHFWULFDO� HQHUJ\� E\� SKRWRYROWDLF� HIIHFW�� 7KHVH� FDQ�
LQGHHG�VXSSO\�HQHUJ\�WR�V\VWHPV�ZLWK�SRZHU�OHYHOV�YDU\LQJ�IURP�PLOOLZDWW�WR�PHJDZDWWV���.RWQDOD�DQG�6LQJK�������7KH\�
DUH� DOVR� UHOLDEOH� FRPSOHWHO\� VWDWLF� DQG� PDLQWHQDQFH� IUHH�� $� SKRWRYROWDLF� FHOO� LV� D� GHYLFH� WKDW�JHQHUDWHV� SRVLWLYH�DQG�
QHJDWLYH�FKDUJHV�E\� WKH� DEVRUSWLRQ� RI� OLJKW��DOORZ� WKH� WUDQVSRUW�RI� WKRVH� FKDUJHV� �JHQHUDOO\� E\�GLIIXVLRQ��WR� D� QHDU� E\�
GLVFRQWLQXLW\�LQ�WKH�VWUXFWXUH�RUHJDQR�ZKHUH�D�SRWHQWLDO�EDUULHU�H[LVWV��DQG�WKH�SRVLWLYH�DQG�QHJDWLYH�FKDUJHV�DUH�VHSDUDWHG�
E\�WKH�DFWLRQ�RI�HOHFWULF�ILHOG��DQG�DOVR�SURYLGH�D�PHDQV�IRU�FROOHFWLQJ�WKH�VHSDUDWHG�FKDUJHV�DQG�FRQGXFWLQJ�WKHP�WR�DQ�
H[WHUQDO� FLUFXLW��)L���� LOOXVWUDWHV� WKH�HVVHQWLDOV�RI�SKRWRYROWDLF�FHOO��7KH�PRVW�FRPPRQ�FKDUJH�VHSDUDWLRQ�PHFKDQLVP�LV�
WKH�SRWHQWLDO�EDUULHU�DVVRFLDWHG�ZLWK�S�Q�MXQFWLRQ��KHWHUR�MXQFWLRQ�RU�VFKRWWN\�EDUULHU�

3UHVHQWO\� D� S�Q� MXQFWLRQ� VLOLFRQ� VRODU� FHOO� LV� WKH�PRVW�ZLGHO\�XVHG� DQG� VHUYHV� DV� D� UHIHUHQFH�GHYLFH� IRU� �DOO�
VRODU�FHOOV�� ,W�ZDV� ILUVW�GHYHORSHG�E\�&KDSOLQ��)XOOHU�DQG�3HDUVRQ� LQ�������)RU�VDWHOOLWHV�DQG VSDFH�YHKLFOH� IODW�SODWH�
VLOLFRQ�VRODU�FHOOV�DUH�PRVW�LPSRUWDQW�ORQJ�GXUDWLRQ�SRZHU�VXSSO\��

7KH�W\SLFDO�Q���RQ�S��VLOLFRQ�VRODU�FHOO�LV�PDQXIDFWXUHG�IURP�ERURQ�GRSHG�S�W\SH�VLQJOH�FU\VWDO�VLOLFRQ�KDYLQJ�
UHVLVWLYHO\�RI���-/&P���6L]H

���



������� 7KH� LOOXPLQDWHG� VXUIDFH� RI� FHOO� FRQWDLQV� D� VKDOORZ�
GLIIXVHG� ���� `OP� GHHS� Q
�W\SH� OD\HU� GRSHG� �YL� WK� SKRVSKRUXV��
(OHFWULFDO�FRQWDFW�WR�FHOO�LV��$FFRPSOLVKHG�E\�DQ�DYDSRUDWHG�DQG�
VROGHU�GLSSHG�7L�$J�FRQWDFW��7KH�IURQW�RKPLF�FRQWDFW�LV�LQ�IRUP�
RI� VWULS� DQG� ILQJHUV� DQG� EDFN� RKPLF� FRQWDFW� FRYHUV� WKH� HQWLUH�
EDFN� VXUIDFH�� �)LJ���� 7KH� H[SRVHG� VXUIDFH� LV� FRDWHG� ZLWK�
DQWLUHIOHFWLRQ�FRDWLQJ�FRPSRVHG�RI�6L2��OD\HU��7KH�VWDQGDUG�FHOO�
KDV�D�WKLFNQHVV�RI�������PP

)LJ����6RODU�FHOO�VWUXFWXUH�

$� S�Q� MXQFWLRQ� KDV� GHSOHWLRQ� UHJLRQ�ZLWK� D� SRWHQWLDO� EDUULHU� FDXVHG�E\� LPPRELOH� 
�� LRQL]HG� LPSXULWLHV��7KLV�
SRWHQWLDO� EDUULHU� RSSRVHV� WKH� IORZ� RI�PDMRULW\� FKDUJH� FDUULHU� DFURVV� WKH� MXQFWLRQ��:KHQ� WKH� MXQFWLRQ� LV� H[SRVHG� WR�
UDGLDWLRQ� RI� HQHUJ\� K9��(J�� HOHFWURQ�KROH� SDLUV� DUH� JHQHUDWHG� WKURXJK� RXW� WKH� VHPL� FRQGXFWRU� L�� H�S�W\SH� Q�W\SH�
DQG�GHSOHWLRQ�UHJLRQ��7KH�PLQRULW\�FDUULHUV�JHQHUDWHG�LQ�GHSOHWLRQ�UHJLRQ�QHDU�WKH�MXQFWLRQ�FURVV�RYHU�WKH�MXQFWLRQ�E\�
GLIIXVLRQ��7KHVH�FKDUJH�FDUULHUV�IORZ�WKURXJK�WKH�H[WHUQDO�UHVLVWDQFH�5�/�DQG�FDXVH�SRWHQWLDO�GURS�DFURVV�V�LW��?:KLFK�
PDNHV�WKH�MXQFWLRQ�IRUZDUG�ELDVHG�DQG�UHVXOWV�LQ�WKH�IORZ�RI�FXUUHQW�LQ�WKH�GLUHFWLRQ�RSSRVLWH�WR�WKH�FXUUHQW��-���GXH�WR�
UDGLDWLRQ��7KH�QHW�FXUUHQW�GHQVLW\�LQ�DQ�LGHDO�6KRFNOH\���Q�MXQFWLRQ�VRODU�FHOO�LV�JLYHQ�E\

-/ -5 ± -'
2U�� -/ �-5 ± -R �H[S�T9/�.7�O�

:KHUH -��LV�ORDG�FXUUHQW�GHQVLW\
-5 LD�SKRWRFXUUHQW�GHQVLW\
9/ LV�SRWHQWLDO�GURS�DFURVV�ORDG

7KH�SKRWRFXUUHQW�GHQVLW\�-�5�LV�WKH�&XUUHQW�GXH�WR�PLQRULW\�W\�FDUULHUV�JHQHUDWHG�QHDU�WKH�MXQFWLRQ�XS�WR�GLVWDQFHV�HTXDO�
WR�GLIIXVLRQ� OHQJWKV��7KH�QXPEHU�RI�PLQRULW\�FDUULHUV�SURGXFHG�ZLWKLQ� WKH�GLIIXVLRQ� OHQJWK� UHJLRQ�/Q	/S�LQ�S	Q�W\SH�
VHPL�FRQGXFWRUV�LV

.,�%��/Q�/S�
:KHUH�D LV�DEVRUSWLRQ�FRHIILFLHQW��,�LV��WHQVL�W\�RI�OL�KW�DQG�%�LV�TXDQWXP�\LHOG�

,I�DOO�WKHVH�PLQRULW\�FDUULHUV�FURVV�WKH�MXQFWLRQ�JLYLQJ�ULVH�WR�SKRWRFXUUHQW�WKHQ
-5  �D , %T��/Q�/S�

:KHQ�KH�FHOO�LV�H[SRVHG�WR�VRODU�UDGLDWLRQ�SKRWRQV�RI�HQHUJ\�OHVV�WKDQ�WKH�EDQG�JDS�PDNH�QR�FRQWULEXWLRQ�WR�FHOO�
RXW�SXW�

$�SKRWRQ�ZLWK�HQHUJ\�JUHDWHU�WKDQ�(J�FRQWULEXWHV�DQ�HQHUJ\�(J�WR�WKH�FHOO�RXWSXW�DQG�WKH�H[FHVV�HQHUJ\�RYHU�(J�
LV�ZDVWHG�DV�KHDW�

$� VWDQGDUG� VLOLFRQ� VRODU� FHOO� H[KLELWV� D� FRQYHUVLRQ� HIILFLHQF\� RI� ���� ��� XQGHU� $02� �DLU� PDVV� ]HUR��
LOOXPLQDWLRQ�L�H��IRU�VRODU�OLJKW�RXW�VLGH�WKH�DWPRVSKHUH�ZLWK�D�OLJKW�,QWHQVLW\������.:��P� ��$Q�LQGLYLGXDO�VLOLFRQ�FHOO�
ZLWK�DQ�DUHD�RI���FP�FDQ�RQO\�KDYH�����WR�����9�RI�RSHQ�FLUFXLW�YROWDJH�DQG�DERXW����WR����P$RI�VKRUW�FLUFXLW�FXUUHQW��7R�
REWDLQ�KLJKHU�SRZHU�WKDQ�LV�SURYLGHG�E\�D�VLQJOH�FHOO���.RWQDOD�DQG�6LQJK�������VRODU�FHOOV�DUH�FRQQHFWHG�LQ�VHULHV�RU�
LQ�SDUDOOHO�DFFRUGLQJ�WR�UHTXLUHPHQW�RI�WKH�V\VWHP��6RODU�FHOO�PRGXOHV�DUH�PDGH�E\�PRXQWLQJ�WKH��6RODU�FHOOV�RQ�D�EDVH�
ERDUG�DQG�VROGHUHG��7KLV�LV�HQFDSVXODWLQJ�ZLWK�D�FRYHU�RI�KLJK�RSWLFDO�WUDQVPLVVLRQ��7KH�SKRWRYROWDLF�PRGXOHV�DUH�
IL[HG� RQ� FHUWDLQ� VXSSRUW� VWUXFWXUH� H[SRVHG� WR� WKH� VXQOLJKW�� 7KLV� VXSSRUW� VWUXFWXUH� IL[HG� ZLWK� SKRWRYROWDLF� SDQHOV� RU�
PRGXOHV�LV�NQRZQ�DV�SKRWRYROWDLF�DUUD\�

7KH� SRZHU� JHQHUDWLQJ� FDSDELOLW\� RI� WKH� VRODU� FHOO� FDQ� EH� HQKDQFHG� E\� FRQFHQWUDWLRQ� RI� WKH� LQFLGHQW� VRODU�
UDGLDWLRQ��$�IRFXVLQJ� W\SH�FROOHFWRU� LV�HPSOR\HG� WR� LQWHUFHSW� DQG� UHIOHFW� WKH� VRODU� UDGLDWLRQ� WR� WKH� VXUIDFH�RI� WKH�
VRODU�FHOOV��6RUHQVRQ��������7KH�HQHUJ\�LQSXW

���



3HU�XQLW�DUHD�RI�FHOO�VXUIDFH�LV�LQFUHDVHG�DQG�FRQVHTXHQWO\�WKHUH�LV�LQFUHDVH�LQ�WKH�SRZHU�RXW�SXW��7LOH�LQFUHDVHG�HQHUJ\�
LQSXW� WR� VRODU�FHOOV� WHQGV� WR� UDLVH� WKH�FHOO�RSHUDWLQJ� WHPSHUDWXUH�� ,Q�RUGHU� WR�DYRLG GHWHULRUDWLRQ�RI� WKH�FHOO� VWUXFWXUH� WKH�HQHUJ\��
DEVRUELQJ�FRPSRQHQW�W�PXVW�EH�FRROHG��W\SLFDOO\�E\�D�FLUFXODWLQJ�IOXLG��7KH�KHDW�UHPRYHG�LQ�WKLV�PDQQHU�FDQ�EH�XWLOL]HG�LQ�YDULRXV�
NLQGV�RI�SURFHVVHV�WKXV�LPSURYLQJ�WKH�SHUIRUPDQFH�RI�WKH�HQHUJ\�FRQYHUVLRQ�V\VWHP��$Q�H[DPSOH�RI�D�W\SLFDO�DUUD\�ZKHQ�H[SRVHG�
DW���� &�FDQ�GHOLYHU�DERXW����:�DW�������HIILFLHQF\�XQGHU�$0���FRQGLWLRQ�

����0$7(5,$/6�)25�62/$5�&(//6�

6RODU�FHOOV�FRQYHUW� UDGLDQW�VRODU�HQHUJ\� LQWR�HOHFWULFDO�HQHUJ\��7KH�GRPLQDQW�SDUDPHWHUV�DUH�FRQYHUVLRQ�HIILFLHQF\�DQG�SRZHU�
RXW�SXW��7KH�WKHRU\�RI�SKRWRYROWDLF�HIIHFW�LV�XVHG�WR�SUHGLFW�WKH�FKDUDFWHULVWLFV�RI�VHPLFRQGXFWRU�WKDW�ZRXOG�RSHUDWH�ZLWK�DQ�RSWLPXP�
HIILFLHQF\�DV�SKRWRYROWDLF�VRODU�HQHUJ\�FRQYHUWHU� 7KH�H[LVWHQFH�RI�VXFK�DQ�RSWLPXP�PDWHULDO�UHVXOWV�IURP�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�
RSWLFDO� DQG� HOHFWULFDO� SURSHUWLHV� VHPLFRQGXFWRU�� &RQVLGHUDEOH� DWWHQWLRQ� LV� GHYRWHG� WR� WKH� IRUELGGHQ� HQHUJ\� JDS� �(J�� RI� WKH�
VHPLFRQGXFWRU��%DFNXV��������7KH�VPDOOHU�WKH�HQHUJ\�JDS�RI�WKH�VHPLFRQGXFWRU��ODUJHU�WKH�SRUWLRQ�RI�VRODU�VSHFWUXP�ZKLFK�LV�XWLOL]HG��
EXW� WKH�PD[LPXP�SKRWR�YROWDJH�REWDLQDEOH� LV�FRUUHVSRQGLQJO\� ORZ��2Q�WKH�RWKHU�KDQG�D� ODUJHU�HQHUJ\�JDS�FDQ�JLYH�D�KLJKHU�SKRWR�
YROWDJH�DQG�ORZHU�OHDNDJH�DFURVV�WKH�MXQFWLRQ��EXW�D�VPDOOHU�SRUWLRQ�RI�WKH�VRODU�UDGLDWLRQ�LV�DEVRUEHG�DQG�ORZ�VKRUW�FLUFXLW�FXUUHQW�LV�
REWDLQHG�� 7KHVH� WZR� RIIVHWWLQJ� HIIHFWV� FDXVH� SHDN� HIILFLHQF\� WR� H[LVWV� DW� D� VSHFLILF�EDQG� JDS� YDOXH�� )LJXUH� �� VKRYHV� WKH� LGHDO�
�WKHRUHWLFDO��VRODU�FHOO�HIILFLHQF\�DV�D�IXQFWLRQ�RI�HQHUJ\�EDQG�JDS�DW�YDULRXV�WHPSHUDWXUHV��,W� LV�VHHQ�WKDW�WKH�HIILFLHQF\�KDV�D�ERDUG�
PD[LPXP��7KHUHIRUH�VHPLFRQGXFWRUV�ZLWK�EDQG JDS� EHWZHHQ� �� DQG� �� H9� FDQ� DOO� EH� FRQVLGHUHG� VRODU� FHOO� PDWHULDOV��PDQ\� IDFWRUV�
UHGXFH�WKH�HIILFLHQF\�62�WKDW�WKH�HIILFLHQFLHV�DFWXDOO\�DFKLHYHG�DUH�ORZHU�

)LUVW� VRODU� FHOO�ZDV�PDGH� LQ� ���a�� XVLQJ� VLQJOHV� FU\VWDO� VLOLFRQ� DQG� WKH� ILUVW� WKLQ� ILOP�&G6� VRODU� FHOOV�5D�PDGH� LQ�������
,QVSLUH�RI� WKH�XQIDYRUDEOH�EDQG�JDS�RI����� �:KLFK� LV� OHVV� WKDQ�WKH�RSWLPXP��DQG�RSWLFDO�DEVRUSWLRQ��,QGLUHFW�EDQG�JDS��IRU� WKH�
KLJKHVW� SKRWRYROWDLF� FRQYHUVLRQ� HIILFLHQF\�� VLOLFRQ� LV� VWLOO� WKH� PRVW� IDYRUDEOH� FDQGLGDWH� IRU� WKH� VRODU� FHOOV�� EHFDXVH� RI� ZHOO�
XQGHUVWRRG�WHFKDEXQGDP�$YDLODELOLW\�RI�VWDUWLQJ�PDWHULDO�Da�QRQWR[LF�QDWXUH���0ROOHU��������7RGD\�WKH�HIILFLHQF\�RI�FRPPHUFLDO�
VLOLFRQ�VRODU�FHOOV�LV�DERXW����WR�����WKRXJK�PD[LPXP�WKHRUHWLFDO�FRQYHUVLRQ��HIILFLHQF\�ZLWK�VRODU�OLJKW�RQ�JURXQG�LV�QHDUO\�����

)LJ����(IILFLHQF\�YHUVXV�(J�DW�YDULRXV�WHPSHUDWXUHV

&DGPLXP� 6XOSKLGH� 3KRWRYROWDLF� FHOO� LV� DQRWKHU� FRPPRQ� VRODU� FHOO� LQ FRPPHUFLDO� XVH�� ,W� LV� DFWXDOO\� D�
KHWHURMXQFWLRQ�FHOO�FRQVLVWLQJ�&G6�DQG�&X�6��7KHVH�DUH�WKLQ�ILOP�VRODU�FHOOV�DQG�WKHLU�SURGXFWLRQ�PHWKRGV�DU��DPHQDEOH�
WR�PDVV�SURGXFWLRQ��,,�,9�FRPSRXQGV�WHQG�WR�KDYH�ORZ�OLIHWLPH DQG�FDQQRW�EH�PDGH�LQWR�JRRG�S�Q�MXQFWLRQ��7KHUHIRUH�
VRODU� FHOOV� PDGH� IURP� WKHVH� FRPPRQO\� LQYROYH� KHWHURMXQFWLRQV�� 6LQJOH� FU\VWDO� VRODU� FHOOV� RI� &G6� DQG� &G7H� KDYH�
HIILFLHQF\

���



2I�DERXW�����ZKHUHDV�WKH�RSWLPL]HG�HIILFLHQF\�RI�����LV�VSHFXODWHG�

*DOOLXP�DUVHQVLGH�LV�DQRWKHU�PDWHULDO��ZKLFK�LV�IDYRUHG�IRU�VRODU�FHOOV��,W�KDV�D�GLUHFW�EDQG�JDS������H9��FORVH�WR�
WKH� RSWLPXP� IRU� PD[LPXP� FRQYHUVLRQ� HIILFLHQF\�� +RZHYHU�� KLJK� VXUIDFH� UHFRPELQDWLRQ� YHORFLWLHV� DQG� ORZ� PLQRULW\�
FDUULHU� OLIHWLPH� OLPLW� WKH�HIILFLHQF\�RI�*D$V�VRODU�FHOOV��,PSURYHPHQW�LQ�IDEULFDWLRQ�WHFKQRORJ\�DQG�XVH�RI�*D$,$V�KDV�
LQFUHDVHG� WKH� SURVSHFWV� RI� HIILFLHQW� VRODU� FHOOV�� 7KH� *D$V� FHOO� FRDWHG�ZLWK� 7L2� �WR� UHGXFH� UHIOHFWLRQ� ORVVHV�� JLYHV�
FRQYHUVLRQ�HIILFLHQF\�XS� WR������*D$V�VRODU�FHOOV�DUH�FRQVLGHUDEO\�PRUH�H[SHQVLYH� WKDQ�VLOLFRQ�VRODU�FHOOV�EHFDXVH�RI�
FRVW�RI�JDOOLXP��2QH�RI�WKH�DGYDQWDJHV�RI�*D$V�LV�LWV�DELOLW\�WR�RSHUDWH�DW�KLJKHU�WHPSHUDWXUHV�WKDQ�VLOLFRQ�

0DQ\�RUJDQLF�FRPSRXQGV�KDYH�DOVR�EHHQ�LQYHVWLJDWHG�DQG�IRXQG�WR�KDYH�SURSHUWLHV�RI�LQWHUHVW�WR�VRODU�HQHUJ\�
FRQYHUVLRQ��&KDQGUD�HW DO��������0DQ\�RI�WKHP�KDYH�DFWLYDWLRQ�HQHUJLHV��(J��LQ�WKH�UDQJH�RI�LQWHUHVW�L�H������WR��H9��
2SHQ�&LUFXLW�YROWDJHV�RI����WR���YROW�KDYH�EHHQ�REVHUYHG��+RZHYHU�WKH�FXUUHQW�LV�WRR�VPDOO�WR�SURYLGH�HIILFLHQW�HQHUJ\�
FRQYHUVLRQ��7KLV�LV�ODUJHO\�GXH�WR�KLJK�UHVLVWLYLW\���I�WKH�PDWHULDO�

9DULRXV�W\SHV�RI�SKRWRYROWDLF�V\VWHPV�DUH�LQ�XVH��7DEOH����� �

���+RPRMXQFWLRQ
���+HWURMXQFWLRQ
���0HWDO�� VHPLFRQGXFWRU�RU�VFKRWWN\�GLRGH�
���3KRWR�HOHFWURFKHPLFDO�VRODU�FHOOV�

���5(&(17�$'9$1&(0(17

7KH�PDLQ�SUREOHP�LQ�ODUJH�VFDOH�WHUUHVWULDO�XVH�RI�VRODU�FHOOV�LV�WKH�FRVW�RI�SKRWRYROWDLF�PRGXOHV��,W�LV�HVVHQWLDO�
WKDW� LQWHQVLYH� UHVHDUFK�HIIRUWV�VKRXOG�FRQWLQXH�EULQJLQJ�DERXW�WKH�FRVW� UHGXFWLRQ�ZKLFK� LV�QHFHVVDU\�IRU�SKRWRYROWDLF�WR�
EHFRPH�&RPSHWLWLYH�ZLWK�RWKHU�HQHUJ\�WHFKQRORJLHV�IRU�SURGXFWLRQ�RI�HOHFWULFLW\��0DQ\�DWWHPSWV�DUH�EHLQJ�PDGH�LQ�WKLV�
GLUHFWLRQ�

D��8VH� RI� DPRUSKRXV� VLOLFRQ�$WWHPSWV� DUH� EHLQJ�PDGH� WR� UHGXFH� WKH� FRVW� RI� VLOLFRQ� VRODU� FHOOV� E\� XVLQJ� SRO\�
FU\VWDOOLQH� VLOLFRQ�� VLOLFRQ� ULEERQ� DQG� DPRUSKRXV� VLOLFRQ�� 7KH� WKLQ� ILOPV� RI� DPRUSKRXV� VLOLFRQ� SUHSDUHG� E\� YDFXXP�
HYDSRUDWLRQ� RU� VSXWWHULQJ� LQ� DQ� LQHUW� JDV� KDYH� QLJK� FRQFHQWUDWLRQ� RI� VWDWHV� LQ� WKH� HQHUJ\� JDS� GXH� WR� GHIHFWV� �&DUOVRQ�
�������5HPDUNDEOH� LPSURYHPHQW�RFFXUV�E\�K\GURJHQ�IRUPLQJ�DQ�DPRUSKRXV�VLOLFRQ�DOOR\�D�6L�+��7KH�K\GURJHQ�DWRPV�
ERQG� ZLWK� WKH� XQSDLUHG� HOHFWURQV� RI� 6L� DWRPV� DQG� WKXV� GHIHFW� VWDWHV� DUH� UHPRYHG� E\� K\GURJHQ� DQG� VR� WKH� HOHFWULFDO�
FRQGXFWLYLW\� RI� D�6L�+�� 'U�SV� GUDPDWLFDOO\�� 7KH� DWWUDFWLQJ� SURSHUWLHV� RI� WKHVH� PDWHULDOV� DUH� WKH� EDQG� JDS�� �:KLFK� LV�
DGMXVWDEOH�IURP������WR�����H9���WKH�KLJK�RSWLFDO�DEVRUSWLRQ�FRHIILFLHQW�DQG�WKH�GHPRQVWUDWHG�DELOLW\�WR�IRUP�Q�RU�S�W\SH�
PDWHULDO�E\�GRSLQJ�

E��8VH�RI�WKHVH�ILOPV��7KLQ�ILOP�SURYLGHV�ODUJH�MXQFWLRQ�DUHD�DQG�OHVV�DPRXQW�RI�PDWHULDO�LV�XVHG��7KH�UHFHQW�
DGYDQFHV�LQ�WKH�VFLHQFH�DQG�WHFKQRORJ\�RI�WKLQ�ILOP�GHYLFHV�VKRZ�WKDW�WKHLU�FRPPHUFLDO�SURVSHFWV�DUH�YHU\�EULJKW��

,Q� WKLQ� ILOP� VRODU� FHOOV� WKH� DFWLYH�VHPLFRQGXFWRU� LV� D� SRO\FU\VWDOOLQH�RU� DPRUSKRXV� WKLQ� ILOP�ZKLFK�KDV� EHHQ�
GHSRVLWHG� RQ� D� VXSSRUWLQJ VXEVWUDWH� OLNH� D� JODVV�� FHUDPLF��PHWDO�� SODVWLF� RU� DQRWKHU� VHPLFRQGXFWRU��9DULRXV�GHSRVLWLRQ�
WHFKQLTXHV�VXFK�DV�HYDSRUDWLRQ��&KHPLFDO�YDSRXU�GHSRVLWLRQ�&9'��6SXWWHULQJ��PHWDO�RUJDQLF�FKHPLFDO�YDSRXU�GHSRVLWLRQ�
02&9'���PROHFXODU�EHDP�HSLWD[\��0%(���FKHPLFDO�EHDP�HSLWD[\�&%(���DQG�PHWDO�RUJDQLF�VRXUFH�PRGXODWLRQ�HSLWD[\�
�O
��60(�� DUH� DYDLODEOH�WRGD\� DQG� RIIHU�D� JUHDW� IOH[LELOLW\� WR�IRUP� VHPLFRQGXFWRU� ILOPV� RI� YDULRXV� FRPSRVLWLRQ���7KH�
EDVLF�UHTXLUHPHQW�LV�WKDW�WKH�WKLFNQHVV�RI�WKH�ILOP�LV�ODUJHU�WKDQ�WKH�LQYHUVH�RI�REVRUSWLRQ�FR�HIILFLHQW�VR�WKDW�PRVW�RI�WKH�
OLJKW�FDQ�EH�DEVRUEHG�DQG�VPDOOHU� WKDQ�WKH�GLIIXVLRQ�OHQJWK��VR�WKDW�DOPRVW�DOO� OLJKW�JHQHUDWHG�FDUULHUV�FDQ�EH�FROOHFWHG��
7KLQ� ILOP� VRODU� �FHOOV� DUH� WKHUHIRUH� PDLQO\� PDGH� IURP� FRPSRXQG� VHPLFRQGXFWRUV� ZLWK� GLUHFW� EDQG� JDSV� DQG� KLJK�
DEVRUSWLRQ�FRHIILFLHQW���5HGG\�������

���



7KH�ILUVW�SRO\FU\VWDOOLQH�WKLQ�ILOP�FHOOV�ZHUH�&G6�&X�6�VRODU�FHOOV��7KH�SULPH�DGYDQWDJH�RI�WKHVH�LV�WKH�HDVH�
RI� IDEULFDWLRQ� DQG� WKH� ORZ� SRVVHVVLQJ� FRVWV�� +RZHYHU� UHOLDELOLW\� SUREOHPV� YLUWXDOO\� HOLPLQDWHG� DOO� ZRUN� RQ� WKLV�
SDUWLFXODU�FHOO�DOWKRXJK�HIILFLHQFLHV�RI�DERXW�����DUH�UHSRUWHG��7KH�VRODU�FHOOV�GHJUDGHG�XQGHU�KLJK�KXPLGLW\�DQG�DW�
KLJKHU� WHPSHUDWXUH� �!���&��RU�:KHQ� WKH� ORDG�YROWDJH�H[FHHGHG����9�� WKHVH�SUREOHPV�FRXOG�EH�RYHU�FRPH�ZLWK�WKH�
IXUWKHU�GHYHORSPHQW�RI�FRSSHU�EDVHG�WHUQDU\�VHPLFRQGXFWRUV��$PRQJ &XOQ6H����KDV UHFHLYHG� PRUH� DWWHQWLRQ�
EHFDXVH�RI� LWV� H[WUHPHO\�KLJK�DEVRUSWLRQ�FRHIILFLHQW� DQG� VWDEOH�HOHFWUR�RSWLFDO�SURSHUWLHV��2WKHU�DGYDQWDJHV� LQFOXGH�
EDQG�JDS�WKDW�LV�VXLWDEOH�IRU�HLWKHU�KRPR�MXQFWLRQ�RU�KHWHUR�MXQFWLRQ�GHYLFH�W\SH�

F�� 3KRWR�H�HFWUR�FKHPLFD�� FHOOV�� ,Q� ODVW� GHFDGHV� WKH� PHWKRG� RI� FRQYHUWLQJ� VRODU� HQHUJ\� ZLWK� WKH� DLG� RI�
VHPLFRQGXFWRU�HOHFWURO\WH�SKRWRH�HFWURFKHPLFD���3(&��FHOOV�KDV�EHHQ�DGYDQFHG�DV�DQ�DOWHUQDWLYH��,Q�3(&�FHOOV��WKH�XVH�
LV�PDGH�RI� WKH� LQWHUIDFH��ZKLFK� IRUPV�RQ�PHUH�GLSSLQJ� WKH� VHPLFRQGXFWRU� LQWR� WKH�HOHFWURO\WH� VRX�XWLRQ�DQG� WKH�6&�
�LTXLG� MXQFWLRQ�SRWHQWLDO� EDUULHU� FDQ�KH� HDVLO\� HVWDEOLVKHG��%HVLGHV�� SRO\FU\VWDOOLQH� VHPLFRQGXFWRUV� ILOPV� FDQ� DOVR�EH�
XVHG�ZLWKRXW�DQ\�GUDVWLF�GHFUHDVH�LQ�HIILFLHQF\��&KDQGUD�������7KXV�3(&�FHOOV�SURYLGH�DQ�HFRQRPLF�FKHPLFDO�URXWH�IRU�
WUDSSLQJ� VRODU� HQHUJ\�� ,W� FRQVLVWV� RI� D� SKRWRVHQVLWLYH� Q�RU� 3�W\SH� VHPLFRQGXFWRU� HOHFWURGH� DQG� D� FRXQWHU� HOHFWURGH�
GLSSHG� LQ� D� VXLWDEOH� HOHFWURO\WH��7KH� FRXQWHU� HOHFWURGH� FDQ� DOVR�EH� D� SKRWRVHQVLWLYH�S�RU�Q�W\SH� VHPLFRQGXFWRU� �6&���
:KHQ� WKH�6&�H�HFWURO\WH� -XQFWLRQ� LV� LOOXPLQDWHG�E\� OLJKW� RI� HQHUJ\�K�!�(��� SKRWRQV� DUH� DEVRUEHG�E\�%&�SURGXFLQJ�
HOHFWURQ�KROH�SDLUV�%HFDXVH�RI�WKH�SRWHQWLDO�%DUULH�HOHFWURQV�DQG�KROHV�DUH�VHSDUDWHG�DQG�WKHLU�UHFRPELQDWLRQ�LQKLELWHG��
7KH�PDMRULW\� FDUULHUV� �HOHFWURQV�� IORZ� WR� WKH� FRXQWHU� HOHFWURGH�WKURXJK� WKH� H[WHUQDO� FLUFXLW� DQG� WKH�PLQRULW\� FDUULHUV�
�KROHV�� UHDFK� WLOO� VXUIDFH� DQG� FDXVH� DQ HOHFWURFKHPLFDO�� UHDFWLRQ�� ,Q� OLTXLG� MXQFWLRQ� VRODU
� FHOOV� � �/� -� 6� &�� D� UHGR�
HOHFWURO\WH
�V\VWHP�LV�HPSOR\HG��ZKHUH�7KH�DQRGH�LV� &RXQWHU� EDODQFHG� E\� WKH� UHGXFWLRQ� DW� WKH� FDWKRGH� DQG� KHQFH��
7KHUH�LV�QR�FKDQJH�LQ�WKH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�HOHFWURO\WH�DQG�OLJKW�LV�FRQYHUWHG�WR�GF�HOHFWULFLW\�

G�� 8VH� RI�PXOWLIXQFWLRQ�� 7KHUH�KDV� EHHQ� FRQVLGHUDEOH� GLVFXVVLRQ� RI� WKH� SRVVLELOLW\� RI� XVLQJ�PXOWLIXQFWLRQ�
VWDFNHG� SKRWRYROWDLF� GHYLFH� WR� DFKLHYH� KLJK� FRQYHUVLRQ� HIILFLHQF\�� �*DXFKDQJ� DQG� *XRKXD� ������ .X]QLFNL�������
%REUHQNF� HW� DO� �������7KH� RSHUDWLRQ� RI� WKHVH� FHOOV� LQYROYHV�WZR� RU�PRUH� VLQJOH� MXQFWLRQ� SKRWRYROWDLF� FHOOV� KDYLQJ�
HQHUJ\�JD��LQ�WKH�UDQJH�RI�����WR�����H9��7KH�FHOOV�DUH�DUUDQJHG�VR�WKDW�VXQ��aa�LV�ILUVW�LQFLGHQW�RQ�WKH�VHPLFRQGXFWRU�
ZLWK�WKH�ODUJHVW HQHUJ\�JDS��3KRWRQ�!�RI�KLJKHU�HQHUJ\�DUH�DEVRUEHG�E\�LW�DQG�HOHFWULFDO�HQHUJ\�LV�SURGXFHG��7KH�ORZHU�
HQHUJ\�SKRWRQa�SDVV�WR�WKH�QH[W�6&�ZLWK�QH[W�ODUJHVW�HQHUJ\�JDS�DQG�VR�RQ��7KH�ZKROH�RI�VSHFWUXP�RI�LQFLGHQW�OLJKW�
PD\�EH�DEVRUEHG�E\�WKH�GLIIHUHQW�VHPLFRQGXFWRUV�DQG�OLJKW�HQHUJ\�LV�FRQYHUWHG�LQWR�HOHFWULFLW\��%\�VSHFWUXP�VSOLWWLQJ��
PXOWL� MXQFWLRQ�VWDFNHV�FDQ�EH�GHVLJQHG�VR�WKDW�HDa�FHOO�LV�RSWLPL]HG�IRU�D�SDUWLFXODU�SRUWLRQ�RI�WKH�VSHFWUXP��WKHUHE\�
PLQLPL]LQJ�WKH�KLJK�HQHUJ\�SKRWR�ORVVHV��7KLV�UHVXOWV�LQ�KLJKHU�RYHUDOO�HIILFLHQFLHV��$FFRUGLQJ�WR�WKH�GDWD�WKH�RI�VRODU�
VSHFWUDO� LUUDGLDQFH� XQGHU�$+� ���� WKLV� NLQG� RI� SKRWR� DQRGHV� FDQ� FRYHU� DERXW� ����RI� WKH� WRWDO� VRODU� HQHUJ\� DQG� WKH�
HIILFLHQF\�RI�WKH�HQHUJ\�FRQYHUVLRQ�LV�HVWLPDWHG�WR�EH�����

$&.12:/('*(+(17

7KH�DQRWKHU�DFNQRZOHGJHV�WKH�KHOS�SURYLGHG�E\�3URI��%�3��&KDQGUD�
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7DEOH�O0DWHULDOV�XVHG�LQ�YDULRXV�W\SHV��RI�6RODU�FHOOV

0DWHULDOV
%DQGJDS�HY����

��
N�

�WKHRU\�

(IILFLHQF\�

Q��WKHRU\�

+RPR�MXQFWLRQ�

*H ���� �

6L ���� ��

&G7H ���� ��

*D$V ���� ��

+HWHUR�MXQFWLRQ

Q�FGV�3�&X�V ���� �����

Q�&GV�S,QS ���� ��

S�=Q7H�Q�FG7H ���� �

S�=Q7H�Q�FG6H ���� �

S�&XOQ6H�Q�FGV ���� ��

S�VL�Q�,Q���2� ���� ��

6FKRWWN\�GLRGHV

Q�*D$V�$X ���� ��

Q�6L�FU�FX� ���� �

S�&X� R�FX ���� ��

3KRWRHOHUWURFKHPLFDO�FHOOV �IRU�6&�

Q�:VH���0.,����0,� ���� ����

Q�*D$6�IHUURFHQH�IHUURFHFXPLQ�

'&/��PHWKDQDO�VROXWLRQ

���� ����

3�,Q3��YFO�9&/��+&/ ���� ����

&GVH��7H�FV6����0�FXVR� ���� ����

&GVH�IHUUL�IHUUR�F\QLGH ��� ����

&X,QVH���0.,����0LQ�����0FX,��

0+,

���� ����

5()(5(1&(6

%DFNXV�&��(� �������6RODU�&HOOV�,(((�3UHVV��8�6�$��SS�������
%REUHQNR��<X��1��.LVO\���XN�9�
�9��.ROH]KXN�.��9
-�.RPDVKFKHQNR��9��1
O3DYHOHWV�6�<X��DQG�6KHQJHOL\D�7�(����������,,�9,�

WKLQ�ILOP�SRO\�FU\VWDOOLQH�0XOWLOD\HU�&RQYHUWHU�IRU�VRODU�SKRWRYROWDLFV��6RODU�HQHUJ\�PDWHULDOV�DQG�VRODU�FHOOV���
��3�����
���

&DUOVRQ��'�(� �������$PRUSKRXV�6LOLFRQ��EU��6RODU�FHOO�FHOOV�,(((�7UDQV�(OHFW��'HYLFHV��
&KDQGUD�6���������3KRWR�HOHFWURFKHPLFDO�VRODU�FHOOV� *RUGDQ�DQG�EUHDFK�/RQGRQ�
&KDQGUD�6��6KULYDVWDYD�%�%�DQG.KDUH�������OLTXLG� FU\VWDO�DVVLVWHG� SKRWRHOHFWURFKHPLFDO� VRODU� FHOO� ZLWK� FKORURSK\OO� SKRWR�

HOHFWURGH�0RO�FU\�OLT�FU\VW�����SS���������
*XRFKDQJ�/L�DQG�*XRKXD�/L ��������7KHRUHWLFDO�LQYHVWLJDWLRQ�IRU�UDLVLQJ�HIILFLHQF\�RI�HQHUJ\�FRQYHUVLRQ�LQ�3(&�VRODU�FHOOV��6RODU�

HQHUJ\�PDWHULDOV�DQG�VRODU�FHOOV����SS�������
.RWQDOD��5�. DQG�VLQJK�1�3��������HVVHQWLDOV�RI�VRODU�FHOOV��$OOLHG��SXEOLVKHUV�3YW��/WG�
.X]QLFNL�=�7�������VRPH� DVSHFWV� RI� WKH� PXOWL�LQWHUIDFH� VWUXFWXUH� IRU� %6)� VRODU� FHOOV�� 6RODU� HQHUJ\� PDWHULDOV� DQG� VRODU�

FHOOV����SS��������
0ROOHU��+�-��������VHPLFRQGXFWRUV�IRU�VRODU�FHOO�DSSOLFDWLRQ��SURJUDVV�LQ�PDWHULDO�VFLHQFH���SS���������
3OHZVNRY��<X�9�DQG�*XUHYLFK�<X�<D ��������VHPLFRQGXFWRU�SKRWRFKHPLVWU\ FRQVXOWDQW�EXUHDQ��1HZ�<RUN
5HGG\�3�- �������WKLQ�ILOPV�IRU�VRODU�FHOO�DSSOLFDWLRQV��SURJ�66S�V\PSRVLXP����F�SS��
6RUHQVHQ�+�$ ������HQHUJ\�FRQYHUVLRQ�V\VWHP��MRKQ�ZLOH\�DQG�VRQV��86$
6]H��6�0��������SK\VLFV�RI�VHPLFRQGXFWRU�GHYLFH�ZLOH\�HDVWHUQ�OWG���1HZ�'HOKL�,LQG�HGLWRQ�SS���������

���
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6<67(0

.ODUD�:HQ]HO��3K�'�

,WDOD�.XFVHUD

7KFKQLFDO�8QLYHUVLW\�RI�%XGDSHVW�
'HSDUWPHQW�RI�3UHFLVLRQ�0HFKDQLFV�	�2SWLFV

+81*$5<
(PDLO��:(1=(/#)27�%0(�+8�,7$/$#)27�%0(�+8

$EVWUDFW��7KH�QH[W�TXHVWLRQV�ZHUH�DQVZHUHG�ZLWK�H[SHULPHQWV�XVLQJ�FRORXUHG�WHVW�SODWHV�RQ�WKH�PRQLWRU�
x :KHWKHU�FRORXUHG�LOOXPLQDQFH�RI�WKH�PRQLWRU�EULQJV�FRORXU�DGDSWDWLRQ
x ,V�FKURPDWLF�DGDSWDWLRQ�SURGXFHG�E\�WKH�PRVW�ZKLWH�SDUW�RI�WKH�WHVW�ILHOG�RU�E\�WKH�DYHUDJH�FRORXU�RI�WKH�WHVW�ILHOG
x ,V�FKURPDWLF�DGDSWDWLRQ�SURGXFHG�PDLQO\�E\�WKH�FHQWUDO�DUHD�RI�WKH�WHVW�ILHOG�RU�E\�WKH�$YHUDJH�FRORXU�RI�WKH�WHVW�ILHOG�
7KH�UHODWLYH�LQWHQVLWLHV�RI�WKH�5��*��DQG�%�RXWSXWV�ZHUH�GHWHUPLQHG�E\�KHWHURFKURPDWLF�SKRWRPHWU\��XVLQJ�D����ILHOG�LQ�GLIIHUHQW�

FRORUHG�VRUURXQG��7KH�FKDQJH�RI�WKH�UHVXOWV�RI�SKRWRPHWU\�ZKLOH�WKH�VRUURXQG�&RORXU�ZDV�DOWHUHG�LQGLFDWHG�WKH�GHJUHH�RI�WKH�&RORXU�
DGDSWDWLRQ�

.H\ZRUGV��&RORXU�9LVLRQ��&KURPDWLF�$GDSWDWLRQ�

�� ,1752'8&7,21

7KH�FKURPDWLF�DGDSWDWLRQ�LV�DQ�LPSRUWDQW�HIIHFW�LQ�WKH�FRUUHFWLRQ�RI�FRORXU�GHILFLHQF\�ZLWK�FRUUHFWLQJ�JODVVHV���$EUDKDP�DQG�
:HQ]HO� ������� 7KH� FKURPDWLF� DGDSWDWLRQ� LV� D� ZHOO� NQRZQ� SKHQRPHQRQ� EXW� WKHUH� DUH� VRPH� LQWHUHVWLQJ� TXHVWLRQV� ZH� GRQ
W�NQRZ�
HQRXJK��7KHVH�TXHVWLRQV�DUH�UHODWHG�WR�WKH�ORFDWLRQ�RI�HLWKHU�GLIIHUHQW�FRORXUHG�RU�GLIIHUHQW�LOOXPLQDWHG�SDUWV�RI�WKH�YLVXDO�ILHOG��,�KDYH�
PDGH�H[SHULPHQWV�WR�DQVZHU�WKHVH�TXHVWLRQV�

$W� RXU�&RORXU�6FLHQFH�/DERUDWRU\� DW�7HFKQLFDO�8QLYHUVLW\�%XGDSHVW��&57�GLVSOD\V�DUH�XVHG� LQ�PRUH� WKDQ�KDOI�RI�DOO�RXU�
YLVXDO�H[SHULPHQWV�EHFDXVH�RI

x 7KH�IOH[LELOLW\�RI�D�FRPSXWHU�FRQWUROOHG�FRORXU�&57�V\VWHP�PDNHV�LW�HDV\�WR�FKDQJH�WKH�SDWWHUQV��WKH�FRORXUV�DQG�WKH�
LOOXPLQDQFH�RI�WKH�WHVW�ILJXUHV

x 7KH�FKDUDFWHUL]DWLRQ�RI�WKH�WHVW�ILJXUHV�LV�HDV\�
x :H�FDQ�XVH�D�UHODWLYHO\�VLPSOH�DQG�XQH[SHQVLYH

6\VWHP�FRPSDUHG�WR�RWKHU�FRORXU�PHDVXULQJ�GHYLFHV���$UGHQ��HW�D,���������DQG�)DLUFKLOG�DQG�5HQLII���������,Q�WKLV�DUWLFOH�,�
GHVFULEH�P\�H[SHULPHQWV�ZKHQ� ,� DWWHPSWHG� WR�PHDVXUH� WKH� H[WHQVLRQ�RI� FKURPDWLF� DGDSWDWLRQ� LQ�GLIIHUHQW� FRQGLWLRQV�RI� FRORXU� DQG�
LOOXPLQDQFH�RI�WKH�YLVXDO�ILHOG�

�� 0(7+2'6

2XU�GLVSOD\�V\VWHP�FRQVLVWHG�RI�D�FRQYHQWLRQDO��%HUQV��HW�DO�������������3&�FRPSXWHU�DQG�D�3KLOLSV����$

)LJ�� ��� 6SHFWUDO� HPLWWDQFH�RI�5��*��%�SKRVSKRUV�RI�D�
3KLOLSV���$�PRQLWRU

���
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&RORU�PRQLWRU��7KH�FKURPDWLFLW\�RI�WKH���SKRVSKRUV�ZDV�PHDVXUHG�ZLWK�D�35,&+$5'�VSHFWURSKRWRPHWHU�
�VHH�)LJ���

7KH�UHODWLRQVKLS�EHWZHHQ�VFUHHQ�5��*�DQG�%�OXPLQDQFH¶V�DQG�DSSOLHG�YROWDJH�LV�WKH�IRUP�/ N9[��ZKHUH�[ ������
DQG�N ��O2�������DQG������UHVSHFWLYHO\���VHH��)LJ�����

)LJ���7KHUH�UHODWLRQVKLS�EHWZHHQ�VFUHHQV�5��*��%�
OXPLQDQFHV��/��DQG�DSSOLHG�YROWDJH��9�

7KH� VRXUFH�SURJUDP�QDPHG�6(9(1�&2/2856
LV�ZULWWHQ�LQ�0LFURVRIW�3$6&$/�

7KH� LPDJH� GLVSOD\HG� E\� WKH� FRORXU� PRQLWRU� FDQ�
DSSO\���GLIIHUHQW� FRORXUV��7KH�5��*�DQG�%� OXPLQDQFHV�DUH�
FKDQJHDEOH� LQ� D� FRORXU� ORRN� XS� WDEOH� RQ� D� SDUW� RI� WKH�
PRQLWRU��7KH� OHQJWK�RI� WKH� ORRN�XS� WDEOH� LV� OLPLWHG� WR�����
HQWULHV�

7KH�WHVW�SODWHV�KDYH�WZR�SDUWV���1D\DWDQL�D,��������7KH�WHVW�ILHOG�WDNHV�SODFH�LQ�WKH�FHQWHU�RI�WKH�WHVW�SODWH�LQ����
YLHZLQJ�ILHOG��7KH�VL]H�RI�WKH�WHVW�ILHOG�LV���[���PP��DQG�WKH�GLVWDQFH�EHWZHHQ�WKH�SHUVRQ�WHVWHG�DQG�WKH�FRORXU�PRQLWRU�
LV�����PP���VHH�)LJ����

7KH�WHVW�ILHOG�KDV�WZR�SDUWV��ZKLFK�KDYH�GLIIHUHQW�KR�
PRJHQHRXV� FRORUV�� (�J�� RQH� SDUW� LV� UHG� DQG� WKH� RWKHU� LV�
JUHHQ��RU�RQH�SDUW�LV�JUHHQ�DQG�WKH�RWKHU�LV�EOXH��

7KH� DGDSWDWLRQ� ILHOG� WDNHV� SODFH� DURXQG� WKH� WHVW�
ILHOG�� DQG�KDV�GLIIHUHQW�SDWWHUQV�ZLWK�GLIIHUHQW�FRORXUV�DQG�
LOOXPLQDQFHV�

7KH�SHUVRQ�WHVWHG�KDV�WR�PDWFK�WKH�LOOXPLQDQFH�RI�
ERWK� RI� WKH� WHVW� ILHOG� SDUWV� ZLWK� WKH� KHOS� RI� WKH� ORRN�XS�
WDEOH�� +HQFH� WKH� FRORXUV� RI� SDUWV� DUH� GLIIHUHQW� WKLV� LV�
VLPLODU�WR�WKH�KHWHURFKURPDWLF�SKRWRPHWU\�

)LJ���WKH�WHVW�SODWH��DQG�WKH�WHVW�ILHOGV�LQ�WKH�DGDSWLQJ�ILHOG

�� 68%-(&76

2EVHUYHUV� ZHUH� VWXGHQWV� UHFUXLWHG� ZLWK� DQ� DGYHUWLVH
�� PLQW��
7KH\� ZHUH� VFUHHQHG� ZLWK� RXU� QHZ� SVHXGR�� ,� LVRFKURPDWLF� SODWHV� RQ�
FRORXU� PRQLWRU� �:HQ]HO�� ������� a� DQG� GLDJQRVHG� ZLWK� FRQYHQWLRQDO�
VPDOO�ILHOG� 5D\OHLJK� PDWFKHV� XVLQJ� D� QHZ� +(,'(/%(5*�
DQRPDORVFRSH��,�$OO�RI�WKH����SHUVRQV�ZHUH�QRUPDO�WULFKURPDWV��


�� 5(68/76

7KH�WHVW�SODWHV�RI�WKH�FKURPDWLF�DGDSWDWLRQ�H[SHULPHQWV�DUH�VKRZQ LQ�)LJ��������
DQG���
�����7KH�ILUVW�H[SHULPHQW

7KH� ILUVW� TXHVWLRQ� ZDV� ZKHWKHU� FRORU� LOOXPLQDQFH� RI� WKH��
PRQLWRU�EULQJV�FRORU�DGDSWDWLRQ��)LJ�����VKRZV�WKH�DGDSWDWLRQ�ILHOG�ZKLFK�
ZDV�EODFN�DW�ILUVW�WKHQ�UHG��JUHHQ�DQG�DW�ODVW�ZKLWH��

2QH�SDUW�RI�WKH�WHVW�ILHOG�ZDV�UHG�DQG�WKH�RWKHU�ZDV�JUHHQ��7KH�
YDOXH�RI�WKH�UHG�DQG�JUHHQ�LOOXPLQDWLRQ��ZKLFK�VHHPHG�WR�EH�HTXDO�WR�WKH�WHVWHG�SHUVRQ��ZDV�PHDVXUHG�

7KH� UHVXOWV� VKRZHG� WKDW� WKH� LOOXPLQDQFH� RI� WKH� FRORU� PRQLWRU� GRHV� PDNH� FKURPDWLF� DGDSWDWLRQ�� )RU� WKH�
KHWHURFKURPDWLF� FRORU� PDWFK�� WKH� WHVWHG� SHUVRQ� QHHGV�PRUH� JUHHQ� ZLWK� JUHHQ� DGDSWDWLRQ� ILHOG� DQG�PRUH� UHG� ZLWK� UHG�
DGDSWDWLRQ�ILHOG�WKDQ�ZLWK�EODFN�DGDSWDWLRQ�WHVW

)LJ�����7KH�DGDSWDWLRQ�ILHOG�LV�KRPRJHQHRXV����D��RU�ZKLWK�ZKLWH�FLUNOHV���IE�
���



)LHOG��0RUHRYHU� WKH�REVHUYHUV� QHHG�ERWK� HTXDO� UHG� DQG�JUHHQ�ZLWK�ZKLWH�
EDFNJURXQG�

�����7KH�VHFRQG�H[SHULPHQW

7KH� VHFRQG� TXHVWLRQ� ZDV� ZKHWKHU� FKURPDWLF� DGDSWDWLRQ� LV�
SURGXFHG�E\�WKH�PRVW�ZKLWH�SDUW�RI�WKH�DGDSWDWLRQ�ILHOG�RU�E\�WKH�DYHUDJH�
FRORU�RI�WKH�DGDSWDWLRQ�ILHOG��)LJ�����VKRZV�WKH�WHVW�SODWHV��2QH�RI�WKHP�KDV�
D� KRPRJHQHRXV� DGDSWDWLRQ� ILHOG� DQG� WKH� RWKHU� KDV� ZKLWH� FLUFOHV� LQ� WKH�
DGDSWDWLRQ�ILHOG��)LJ����D��DQG����E���7KH�DYHUDJH�FRORXU�ZDV�HTXDO�WR�ERWK�
RI�WKHP��

$SSO\LQJ�WKH�WHVW�SODWH�RQ�)LJ����D�PDGH�WKH�VDPH�UHVXOW�DV�LQ�WKH�
ILUVW� FDVH� DSSO\LQJ�JUHHQ�EDFNJURXQG�� DQG� DSSO\LQJ� WKH� WHVW� SODWH� RQ�)LJ��
��E�� KDG� VLPLODU� UHVXOW� DV� LQ� WKH� ILUVW� FDVH� DSSO\LQJ�ZKLWH� EDFNJURXQG�� ,W�
VKRZV� WKDW� WKH� FKURPDWLF�DGDSWDWLRQ� LV�SURGXFHG�E\� WKH�ZKLWH�SDUW�RI� WKH�
DGDSWDWLRQ�ILHOG�

������7KH�WKLUG�H[SHULPHQW

7KH� WKLUG� TXHVWLRQ� ZDV�� ZKHWKHU� WKH� FKURPDWLF� DGDSWDWLRQ� LV�
SURGXFHG�PDLQO\�E\�WKH�FHQWUDO�DUHD�RI�WKH�DGDSWLQJ�ILHOG�RU�E\�WKH�DYHUDJH�
FRORXU� RI� WKH� DGDSWLQJ� ILHOG�� 7KH� )LJ�� ��D� DQG� ��E�� VKRZ� WKH� WHVW� SODWHV��
%RWK�RI WKHP�KDYH�D�JUHHQ�ULQJ�RQ�EODFN�ILHOG��EXW�RQ�RQH�RI�WKH�WHVW�SODWHV�
WKH� ULQJ� LV� QHDUHU� WR� WKH� FHQWHU�� DQG�RQ� WKH�RWKHU� WKH�ULQJ� LV� IDU� IURP� WKH�
FHQWHU��7KH�JUHHQ�ULQJV�KDYH�HTXDO�VXUIDFHV���)LJ����D��)LJ���E�

7KH�UHVXOWV�VKRZHG�WKDW�WKH�FKURPDWLF�DGDSWDWLRQ�LV�WKH�VWURQJHVW�
ZKHQ�WKH�DGDSWLQJ�ILHOG�LV�QHDU�WR�WKH�FHQWUH�RI�WKH�YLHZLQJ�ILHOG�

�� 5()(5(1&(6

$UGHQ�� *�%��� HW� D,��� ������ &RORXU� YLVLRQ� WHVWLQJ� ZLWK� D� FRPSXWHU� JUDSKLFV� V\VWHP��&OLQ� YLVLRQ� 6FL�� 9R����� 1R���� SS�� ���������
3HUJDPRQ�3UHVV�

$EUDKDP� *\��DQG�.�:HQ]H,������0HWKRG�DQG�RSWLFDO�PHDQV�IRU�LPSURYLQJ�RU�PRGLI\LQJ�FRORXU�YLVLRQ��3DWHQW��+XQJDU\����������
3DWHQW�1R����������3DWHQW�1R��������3&7�

%HUQV��5�6���HW�D,���������&57�&RORULPHWU\��3DUW�,�,,��&RORU�5HVHDUFK�DQG�$SSOLFDWLRQ��9ROXPH�����1XPEHU����2FWREHU�������SS��
���������DQG��������

)DLUFKLOG�� 0�'��� DQG� /�5HQLII�� ������ 7LPH� FRXUVH� RI� FKURPDWLF� DGDSWDWLRQ� IRU� FRORU�DSSHDUDQFH� MXGJHPHQWV��2SWLFDO� 6RFLHW\� RI�
$PHULFD�9RO������1R���0D\�������SS����������

1D\DWDQL�� <��� HW� D,��� ������ 3UHGLFWLRQ� RI� &RORU� $SSHDUDQFH� XQGHU� 9DULRXV� $GDSWLQJ� &RQGLWLRQV��&RORU� 5HVHDUF� DQG� $SSOLFDWLRQ�
9ROXPH�����1XPEHU����6SULQJ��������SS��������-RKQ�:LOH\�DQG�6RQV�

:HQ]HO��.��������([DPLQDWLRQ�RI�FRORXU�YLVLRQ�XVLQJ�FRORXU�PRQLWRUV��0DJ\DU�2SWLN�������%XGDSHVW�

���





'(9(/230(17�,1�75$)),&�,1�%276:$1$�:,7+�63(&,$/�5(*$5'�72�6$)(7<

'U��9HUD�9RNRONRYD

'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ�
8QLYHUVLW\�RI�%RWVZDQD

3��%DJ������
*DERURQH��%276:$1$

(�PDLO��92.2/.$9#12.$�8%�%:

$%675$&7��%RWVZDQD�JDLQHG�LQGHSHQGHQFH�RQ����6HSWHPEHU������DQG�KDV�D�GHPRFUDWLF�IRUP�RI�JRYHUQPHQW��,W�KDV�
DQ�DUHD�RI�DSSUR[LPDWHO\��������NP����DERXW�WKH�VDPH�DV�)UDQFH��DQG�DSRSXODWLRQ�RI�DERXW�����PLOOLRQ��,Q�WKH�UHODWLYHO\�
VKRUW� WLPH�VLQFH�LQGHSHQGHQFH�%RWVZDQD�KDV�ULVHQ�IURP�WKH�UDQNV�RI�RQH�RI�WKH�$IULFD
V�SRRUHVW�FRXQWULHV�WR�RQH�RI�WKH�
ZHDOWKLHVW��3HU�FDSLWD�JURVV�GRPHVWLF�SURGXFW�ZDV�3����LQ����������3,����IRU���������DQG�3�����IRU����������,Q�������
WKHUH�ZHUH�RQO\�ILYH�NLORPHWHUV�RI�WDUUHG�URDGV�LQ�WKH�HQWLUH�FRXQWU\��EXW�QRZ�WKH�WDUUHG�URDG�QHWZRUN�KDV�UHDFKHG�DOPRVW�
�����NP��7KH�JURZWK� LV� IXUWKHU�FKDUDFWHUL]HG�E\�DQ� LPSUHVVLYH�LQFUHDVH�LQ� WKH�QXPEHU�RI� UHJLVWHUHG�YHKLFOHV�ZKLFK� LV�
JURZLQJ� DW� DQ� DYHUDJH� DQQXDO� UDWH� RI� ��� �� DQG� E\� WKH�SRSXODWLRQ� JURZWK� RI� ������ +RZHYHU�� WKLV� JURZWK� LV� DOVR�
DFFRPSDQLHG�E\�DQ�DODUPLQJ�LQFUHDVH�LQ�WKH�DFFLGHQW�UDWH��7KH�SDSHU�UHSRUWV�RQ�WKH�UHVHDUFK�ILQGLQJV�DQG�DQDO\VLV�RI�GDWD�
RQ�URDG�WUDIILF�DFFLGHQWV��DQG�SUHVHQWV�UHFRPPHQGDWLRQV�IRU�URDG�VDIHW\�LPSURYHPHQW��

.H\ZRUGV��5RDG�VDIHW\��WUDIILF��DFFLGHQWV��URDG�LQWHUVHFWLRQV��WUDQVSRUW��%RWVZDQD�

�� 52$'�$&&,'(17�67$7,67,&6

�����7KH�FXUUHQW�V\VWHP

7KH� FXUUHQW� V\VWHP� RI� FROOHFWLQJ� URDG� DFFLGHQW� VWDWLVWLFV� ZDV� VHW� XS� LQ� ������ ,W� LV� D� FRPSXWHUL]HG�SDFNDJH�
GHYHORSHG�E\�WKH�7UDQVSRUW�5HVHDUFK�/DERUDWRU\��8.�DQG�DGMXVWHG�WR�%RWVZDQD�FRQGLWLRQV�E\�6ZH5RDG�DQG�WKH�5RDG�
6DIHW\�'LYLVLRQ��7KH�DLP�RI�WKH�V\VWHP�LV�WR�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DFFLGHQWV��ZKLFK RFFXU�WKURXJKRXW�WKH�FRXQWU\��
7KH�FROOHFWLRQ�RI�GDWD� LV� WKH� UHVSRQVLELOLW\�RI�%RWVZDQD�3ROLFH��(DFK�\HDU� WKH�SROLFH�RIILFHUV�RI����3ROLFH�'LVWULFWV�LQ�
%RWVZDQD�FRPSOHWH�UHSRUW�IRUPV�NQRZQ�DV�
7UDIILF�$FFLGHQW�5HSRUW�)RUPV��DERXW�URDG�DFFLGHQWV�RQ�WKH�SXEOLF�KLJKZD\�
ZKLFK� LQFOXGH� KXPDQ� LQMXU\� RU� GHDWK� DQG� SURSHUW\� GDPDJH�� 7KH� GDWD� DUH�HYDOXDWHG� DQG� DQDO\]HG�E\� WKH�5RDG�6DIHW\�
'LYLVLRQ�RI�WKH�'HSDUWPHQW�RI�1DWLRQDO�7UDQVSRUW�DQG�&RPPXQLFDWLRQV��7KH�DQDO\VLV�LV�SUHVHQWHG�LQ�WKH�DQQXDO�UHSRUWV��
7KH�UHSRUW�LV�TXLWH�FRPSUHKHQVLYH�DQG�VXPPDUL]HV�WKH�URDG�DFFLGHQW�RFFXUUHQFH�IURP�GLIIHUHQW�DVSHFWV�VXFK�DV��GULYHUV
�
DJH��FDVXDOWLHV�RI�GULYHUV��SDVVHQJHUV�RU�SHGHVWULDQV��VHYHULW\�RI�DFFLGHQW��YHKLFOH�FODVV��FDVXDOWLHV�E\�VH[��URDG�XVHU�FODVV��
SROLFH�GLVWULFWV�ZKHUH�FDVXDOWLHV��DFFLGHQWV�RFFXUUHG��ORFDWLRQ��W\SH�RI�LQWHUVHFWLRQ�FRQWURO��W\SH�RI�URDG�VXUIDFH��KRXU�RI�
WKH�GD\��GD\�RI�WKH�ZHHN��PRQWK�� OLJKW� DQG�ZHDWKHU�FRQGLWLRQV�� FROOLVLRQ� W\SH��YHKLFOH�PDQHXYHU��XVH�RI� WKH�VHDW�EHOWV��
LQIOXHQFH�RI�WKH�DOFRKRO��GULYLQJ�ZLWKRXW�YDOLG�GULYLQJ�OLFHQVH��HWF��

����� $Q� RYHUYLHZ� RI� WKH� EDVLF� URDG� DFFLGHQW�

GDWD�

7KH� IROORZLQJ� VWDWLVWLFV� DUH� GHULYHG� IURP� WKH�
����� HGLWLRQ� RI� �5RDG� 7UDIILF� $FFLGHQWV��� DQ�
DQQXDO� SXEOLFDWLRQ� RI� WKH� 'HSDUWPHQW� RI�
1DWLRQDO� 7UDQVSRUW� DQG� &RPPXQLFDWLRQV�� 5RDG�
6DIHW\�'LYLVLRQ�

���
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)LJ��,�VKRZV�JURZWK�WUHQGV�LQ�QXPEHU�RI�UHJLVWHUHG�YHKLFOHV�DQG�QXPEHU�RI�DFFLGHQWV�SHU�������SRSXODWLRQ��,W�
VKRZV� WKDW� EHWZHHQ� ����� DQG� ����� WKHUH� KDG� EHHQ� D� ������ LQFUHDVH� LQ� QXPEHU� RI� UHJLVWHUHG� YHKLFOHV�SHU� ������
SRSXODWLRQ�DQG������LQFUHDVH�LQ�QXPEHU�RI�DFFLGHQWV�SHU�������SRSXODWLRQV�ZLWKLQ�WKH�VDPH�WLPH�SHULRG��7KLV�WUHQG�RI�
DFFLGHQW� JURZWK� UDWH� LV� DODUPLQJ� DQG� LV� WKH� PDWWHU� RI� FRQFHUQ� QRW� RQO\� RI� WUDQVSRUWDWLRQ� SURIHVVLRQDOV� EXW� WKH� ZKROH�
FRPPXQLW\�

1XPEHU�RI�DFFLGHQWV�DFFRUGLQJ�WR�WKH�SODFH�RI�RFFXUUHQFH

7KH�WRWDO�QXPEHU�RI�DFFLGHQWV�UHFRUGHG�LQ�%RWVZDQD�LQ������ZDV�������RXW�RI�ZKLFK��������������WRRN�SODFH�LQ�WKH�FDSLWDO�
*DERURQH��,W�FRUUHVSRQGV�ZHOO�ZLWK�WKH�SURSRUWLRQ�RI�YHKLFOHV�UHJLVWHUHG�LQ�*DERURQH�������

$QDO\VLV�RI� WKH�DFFLGHQWV�RFFXUULQJ� LQ�*DERURQH�DFFRUGLQJ�WR�WKH�ORFDWLRQ�VKRZV�WKDW�WKH�YDVW�PDMRULW\���������ZHUH�RI�
QRW�MXQFWLRQ� W\SH�� 7KH� SHUFHQWDJH� RI� DFFLGHQWV� RFFXUULQJ� DW� LQWHUVHFWLRQV� �������� LV� VLJQLILFDQWO\� ORZHU� WKDQ� WKDW� IRXQG�LQ�6RXWK�
$IULFD��ZKHUH�LQ�XUEDQ�DUHDV�RYHU�����FROOLVLRQV�RFFXU�DW�LQWHUVHFWLRQV�DOWKRXJK�WKH�LQWHUVHFWLRQV�FRQVWLWXWH�RQO\�D�VPDOO�SHUFHQWDJH�
RI�WKH�WRWDO�OHQJWK�RI�WKH�URDG�QHWZRUN��7KLV�GLVWULEXWLRQ�LQGLFDWHV�WKDW�WKH�SUREDEOH�FDXVH�PLJKW�EH�D�UHFNOHVV�RU�GUXQNHQ�GULYLQJ��
RYHU� VSHHGLQJ� DQG� ODFN� RI� SURSHU� WUDLQLQJ�� 7KLV� VWDWHPHQW� LV� VXSSRUWHG� E\� WKH� IDFW� WKDW� ����RI� DOO� DFFLGHQWV�ZHUH� VLQJOH YHKLFOH�
DFFLGHQWV�

$FFLGHQWV�DW�VLJQDOL]HG�LQWHUVHFWLRQV�FRQVWLWXWH�����RI�DFFLGHQWV��ZKLFK�RFFXUUHG�DW�DOO�W\SHV RI�LQWHUVHFWLRQV�LQ�*DERURQH��
7KLV� SHUFHQWDJH� LV� UHODWLYHO\� KLJK� DQG� HQJLQHHULQJ� HOHPHQWV� ZKLFK� PLJKW� FRQWULEXWH� WR� WKH� FROOLVLRQ� RFFXUUHQFH� DW� VLJQDOL]HG�
LQWHUVHFWLRQV�DUH�IXUWKHU�GLVFXVVHG�

1XPEHU�RI�DFFLGHQWV�DFFRUGLQJ�WR�VHYHULW\

%RWVZDQD *DERURQH
7RWDO�QR��RI�DFFLGHQWV ���� ����
)DWDO ��������� ��������
6HULRXV� ��������� ���������
0LQRU ����������� ����������
'DPDJH ����������� �����������

7KH�QXPEHU�RI�GDPDJH�RQO\�W\SH�RI�DFFLGHQWV�RFFXUULQJ�LQ�*DERURQH�LV�PRUH�WKDQ�WKH�DYHUDJH�IRU�WKH�ZKROH�FRXQWU\��'XH�WR�
WKH� ODFN�RI� URDG�VDIHW\�NQRZOHGJH�DQG�VNLOOV��%RWVZDQD� ORRVHV�RQ�DQ�DYHUDJH�RQH� OLIH�GDLO\�HDFK�\HDU�� ,Q�*DERURQH�PRUH� WKDQ�RQH�
SHUVRQ�GLHV�HYHU\�ZHHN�DV�D�UHVXOW�RI�URDG�DFFLGHQW��*HQHUDO�WUHQGV�DUH�QRW�UHDOO\�WKDW�PXFK�GLIIHUHQW�LQ�GLIIHUHQW�FRXQWULHV��VR�WKDW�WKH�
UHODWLRQVKLS�EHWZHHQ� URDG� IDWDOLWLHV���LFHQVHG�PRWRU�YHKLFOHV�DQG�SRSXODWLRQ�FDQ�EH�JHQHUDOO\�H[SUHVVHG�E\� WKH�IROORZLQJ�HPSLULFDO�
IRUPXOD�SUHVHQWHG�E\�4
�)ODKHUW\� )DWDOLWLHV� ��������>�YHKLFOHV��SRSXODWLRQ�@� 7KLV� IRUPXOD� VXJJHVWV� WKDW� HDFK�
FRXQWU\� KDV� DQ� 
LQEXLOW
� WROHUDWLRQ� OHYHO� ZLWK� UHVSHFW� WR� ZKDW� LV� DFFHSWDEOH� UHJDUGLQJ� URDG� DFFLGHQWV�� SDUWLFXODUO\� IDWDOLWLHV�� ,I� WKLV�
IRUPXOD�LV�DSSOLHG�WR�%RWVZDQD�GDWD��WKH�DFWXDO�QXPEHU�RI�IDWDOLWLHV�LQ������KDV�EHHQ�ILYH�WLPHV�KLJKHU�

1XPEHU�RI�DFFLGHQWV�DFFRUGLQJ�WR�WKH�GULYHU�DJH�FKDUDFWHULVWLFV

$�WRWDO�QXPEHU�RI�������RI�GULYHUV���YHKLFOHV�ZHUH�LQYROYHG�LQ�WKH�URDG�DFFLGHQWV�LQ�������L�H��HYHU\��WK�UHJLVWHUHG�YHKLFOH�
ZDV�LQYROYHG�LQ�D�URDG�DFFLGHQW��7KH�GULYHUV�LQ�WKH�DJH�JURXS�������KDYH�EHHQ�LQYROYHG�LQ�WKH������DFFLGHQWV��ZKLFK�UHSUHVHQW�����
�WKH�KLJKHVW�QXPEHU��RI�DOO�DFFLGHQWV��7KH�DJH�JURXS�������KDV�EHHQ�UHVSRQVLEOH�IRU�������RI�DOO�DFFLGHQWV��7KH�PRVW�VHYHUH�FDVXDOWLHV�
RI�GULYHUV��GHDWKV�DQG�VHULRXV�LQMXULHV��KDYH�EHHQ�UHSRUWHG�IRU�WKH�DJH�JURXS��������L�H��WKH�\RXQJHVW�GULYHUV�ZKR�PRVW�SUREDEO\�GR�QRW�
KDYH�HQRXJK�GULYLQJ�H[SHULHQFH�
3HGHVWULDQ�FDVXDOWLHV

$QDO\VLV�RI�SHGHVWULDQ�FDVXDOW\�VWDWLVWLFV�VKRZV�WKDW�������DUH�FKLOGUHQ�©���\HDUV��DQG�RQO\����DUH�DGXOWV�RI�UHWLUHPHQW�DJH�
�!��� \HDUV��� &URVVLQJ� WKH� URDG� IRUPV� WKH� ELJJHVW� VLQJOH� KD]DUG� IRU� SHGHVWULDQV�� FRQWULEXWLQJ� WR� ���� RI� WKH� IDWDOLWLHV� DQG� �����RI�
FDVXDOWLHV�� 7KH� PRVW� FRPPRQ� GLIILFXOWLHV� H[SHULHQFHG� E\� SHGHVWULDQV� LQFOXGH� DQ� LQDELOLW\� WR� DVVHVV� WKH� VSHHGV� DQG� GLVWDQFHV� RI�
YHKLFOHV��*LYHQ� WKH�YXOQHUDELOLW\�RI� WKH�SHGHVWULDQ�ZKHQ� LQYROYHG� LQ�D�FRQIOLFW�ZLWK�D�PRWRU�YHKLFOH��D�QXPEHU�RI�PHDVXUHV�UDQJLQJ�
IURP�WKH�SURPRWLRQ�RI�VDIHW\�HGXFDWLRQ�WR�WKH�SURYLVLRQ�RI�SHGHVWULDQ�IRRWZD\V�DQG�FURVVLQJV�VKRXOG�EH�LPSOHPHQWHG�
&RQFOXVLRQ�

7KH�DERYH�GDWD�LOOXVWUDWH�LQ�EULHI�WKH�URDG�VDIHW\�SUREOHP�LQ�%RWVZDQD��,W�FDQ�EH�VDLG�WKDW�GHDWKV�DQG�LQMXULHV�IURP�DFFLGHQWV�
RQ�URDGV�KDYH�QRZ�UHDFKHG�YHU\�KLJK�SURSRUWLRQV��$FFLGHQWV�DUH�D�PDMRU�GUDLQ�RQ�WKH�QDWLRQDO�HFRQRP\��,Q�������WKH�FRVWWR�HFRQRP\�
RI� URDG� DFFLGHQWV� LQ� %RWVZDQD� ZDV� HVWLPDWHG� WR� EH� DERXW� 3���� PLOOLRQ� �26����� PLOOLRQ��� 7KH� W\SHV� RI� DFWLYLWLHV� WKDW� PD\� EH�
FRQVLGHUHG� IRU� URDG� VDIHW\� LPSURYHPHQW� DUH� OLWHUDOO\� QXPHURXV�� 7KH\� PD\� UDQJH� IURP� SXEOLFLW\� FDPSDLJQV� DLPHG� DW� LQIOXHQFLQJ�
PRWRULVWV�DQG�SHGHVWULDQV�IRU�H[HUFLVLQJ�PRUH�UHVSRQVLELOLW\��WR�WKH�LQVWDOODWLRQ�RI�FRPSOH[�WUDIILF�FRQWURO�VFKHPHV

���



'HVLJQHG�IRU�UHGXFWLRQ�RI�FHQWUDO�DUHD�FRQJHVWLRQV�DQG�IRU�LPSURYHPHQW�RI�WUDIILF�IORZ��WR�WKH�URDG�PDUNLQJ�DW�
MXQFWLRQV�IRU�HQVXULQJ�D�VDIHU�WXUQLQJ�PRYHPHQW�

���5(6($5&+�),1',1*6�)25�52$'�6$)(7<�,03529(0(17

���� 5RDG�6DIHW\�DW�6LJQDOL]HG�,QWHUVHFWLRQV�%(QJ�6WXGHQW�3URMHFW�

$Q� LQWHJUDO� SDUW� RI� WKH� ILQDO� \HDU� FXUULFXOXP�RI� WKH�%DFKHORU� RI�&LYLO� (QJLQHHULQJ�'HJUHH� 3URJUDPPH� DW� WKH�
8QLYHUVLW\� RI� %RWVZDQD� LV� WKH� LQGLYLGXDO� SURMHFW�� 7KH� QDWXUH� RI� WKH� SURMHFWV� PD\� YDU\� GHSHQGLQJ� RQ� WKH� VSHFLDO�
LQFOLQDWLRQV� RI� WKH� VWXGHQW�� VWDII� H[SHUWLVH� DQG� UHVRXUFHV� DYDLODEOH�� ,Q� JHQHUDO�� WKH� SURMHFW� PD\� LQYROYH� DQDO\VLV� DQG�
HYDOXDWLRQ�RI�DQ�DFWXDO�FLYLO�RU�EXLOGLQJ�HQJLQHHULQJ�SURMHFW�RU�DQ�H[SHULPHQWDO�LQYHVWLJDWLRQ�RI�D�UHDO�ILHOG�SUREOHP�LQ�
WKH� ODERUDWRU\��2QH�RI� WKH�SURMHFWV� LQ�������FDUULHG�RXW�E\�0U��%��6HGXFHG�XQGHU� WKH�DXWKRU
V�JXLGDQFH��GHDOW�ZLWK� WKH�
URDG� VDIHW\� LQ� *DERURQH�� VSHFLILFDOO\� ZLWK� WKH� RFFXUUHQFH� RI� FROOLVLRQV� DW� WKH� VLJQDOL]HG� LQWHUVHFWLRQV�� 6LJQDOL]HG�
LQWHUVHFWLRQV�ZLWK� WKH� KLJKHVW� RFFXUUHQFH� RI� FROOLVLRQV� DQG� KLJK� WUDIILF� YROXPHV�ZHUH� LGHQWLILHG�� 7KH� SURMHFW� FULWLFDOO\�
HYDOXDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�JHRPHWULF�DQG�WUDIILF�HQJLQHHULQJ�HOHPHQWV�DQG�WKH�FROOLVLRQ�RFFXUUHQFH��7KH�VLWH�
GHWDLOV� IRU�HDFK� LQWHUVHFWLRQV�ZHUH�REWDLQHG�IURP�WKH�UHOHYDQW�DXWKRULWLHV�RU� IURP�ILHOG�VXUYH\V�DQG�PHDVXUHPHQWV��7KH�
VLWH� GHWDLOV� RI� VLJQLILFDQFH� ZHUH� WKH� JHRPHWULF� OD\RXW�� URDG�PDUNLQJV��WUDIILF� VLJQDO� ORFDWLRQ�� FROOLVLRQ� UHFRUGV��WUDIILF�
YROXPH�FRXQWV�DQG�VSHHG�PHDVXUHPHQWV�

7KH�DQDO\VLV�RI�WKH�GDWD�OHDG�WR�WKH�IROORZLQJ�FRQFOXVLRQV�
x 7KH�FROOLVLRQV�DW�WKH�PDMRU�DW�JUDGH�LQWHUVHFWLRQV�DUH�VOLJKWO\�OHVV�VHYHUH�WKDQ�WKH�QDWLRQDO�DYHUDJH
x 7ZR�SUREOHPV��ZKLFK�FRQWULEXWH�WR�WKH�RFFXUUHQFH�RI��UHDU�HQG�FROOLVLRQV�ZHUH�LGHQWLILHG�

SRRU�YLVLELOLW\�RI�WUDIILF�6LJQDOV�DQG�LQDGHTXDWH�VLJQDO�WLPLQJ�

3RRU� YLVLELOLW\� RI� WUDIILF� VLJQDOV� UHVXOWV� LQ�PRWRULVWV� FRPSUHKHQGLQJ� WKH� WUDIILF� VLJQDOV�DQG� WDNLQJ� WKH�UHTXLUHG�
DFWLRQ�DW�D�YHU\�ODWH�VWDJH��$�JHQHUDO�REVHUYDWLRQ�VXSSRUWHG�E\�D�VSHHG�PHDVXUHPHQW�LV�WKDW�WKH�GULYHUV�DUH�RYHU�VSHHGLQJ�
DQG�WKHLU�UHVSRQVHV�WR�WKH�WUDIILF�VLJQDOV�DUH�VRPHWLPHV�WRR�VORZ��UHVXOWLQJ�LQ�FROOLVLRQV�ZLWK�WKH�SUHFHGLQJ�YHKLFOH�RU�WRR�
VXGGHQ�DQG�WKH�IROORZLQJ�GULYHU�LV�XQDEOH�WR�WDNH�FRUUHFWLYH�DFWLRQ�LQ�WLPH��7KH�PRWRULVWV�QHHG�DQ�DGHTXDWH�WLPH�LQ�ZKLFK�
WR�FRPSUHKHQG�DQG�UHDFW�WR�WKH�WUDIILF�VLJQDO��7KH�NH\�IDFWRU�LV�WKH�YLVLELOLW\�RI�WKH�VLJQDO�KHDGV��,Q�VRPH�FDVHV�WKH�OHQVHV�
DUH� SRRUO\� LOOXPLQDWHG� DQG� QRW� FOHDUO\� YLVLEOH�� SDUWLFXODUO\� DJDLQVW� WKH� ULVLQJ� RU� VHWWLQJ� VXQ�� *RRG� YLVLELOLW\� RI�WUDIILF�
VLJQDOV�LV�DQ�HVVHQWLDO�SUHUHTXLVLWH�IRU�WKH�VDIH�RSHUDWLRQ�RI�VLJQDOL]HG�LQWHUVHFWLRQV��:DUQLQJ�GHYLFHV�VKRXOG�EH�LQVWDOOHG�
LQ�WKH�FDVH�RI�WKH�DSSURDFKLQJ�WUDIILF�VLJQDO�FRQWUROOHG�LQWHUVHFWLRQ�DQG�DOVR�ZKHUH�WKH�VLJKW�GLVWDQFH�LV�OLPLWHG���

7KH�VHFRQG�IDFWRU�FRQWULEXWLQJ�WR�WKH�KLJK�RFFXUUHQFH�RI�WKH�UHDU�HQG�FROOLVLRQ�ZDV�LQDGHTXDWH�DPEHU�WLPH�DQG�
LQDGHTXDWH�VLJQDO�WLPLQJV��,QVXIILFLHQW�DPEHU�WLPHV�OHDG�WR�WKH�VR�FDOOHG��GLOHPPD�]RQH���ZLWKLQ�ZKLFK�LW�LV�LPSRVVLEOH�WR�
VDIHO\�H[HFXWH�HLWKHU�PDQRHXYUH��HLWKHU� WR�DSSO\�WKH�EUDNHV�LQ�RUGHU�WR�VWRS�IRU�WKH�UHG�VLJQDO�RU�WR�DWWHPSW�WR�FOHDU�WKH�
LQWHUVHFWLRQ�RQ�DPEHU�WLPH��7KH�GLOHPPD�]RQH�FDQ�EH�HOLPLQDWHG�E\�VHOHFWLQJ�DQ�DSSURSULDWH�PLQLPXP�GXUDWLRQ�IRU�WKH�
DPEHU� VLJQDO� SKDVH� LI� IDFWRUV� VXFK� DV� SHUFHSWLRQ�UHDFWLRQ� WLPH� RI� WKH� GULYHU�� FRPIRUWDEOH� GHFHOHUDWLRQ�� ZLGWK� RI� DQ�
LQWHUVHFWLRQ��OHQJWK�RI�YHKLFOH�DQG�VSHHG�DUH�WDNHQ�LQWR�DFFRXQW��&DOFXODWLRQRI�DPEHU�DQG�UHG�LQWHUYDOV�IRU�HDFK�DSSURDFK�
DW�HDFK�LQWHUVHFWLRQ�VKRXOG�EH�GRQH�VHSDUDWHO\�DQG�WKLV�WDVN�LV�FXUUHQWO\�SODQQHG�WR�EH�XQGHUWDNHQ�ZLWKLQ�WKH�IUDPHZRUN�
RI�WUDQVSRUWDWLRQ�UHVHDUFK�VWXGLHV�LQ�WKH�'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ��

7KH�JHRPHWULF OD\RXW�SDUDPHWHUV�RI�LQWHUVHFWLRQV�ZHUH�HYDOXDWHG�DQG�WKH�IROORZLQJ�REVHUYDWLRQV�ZHUH�PDGH�
:LWK�PRGHUDWH� WR�KLJK�ULJKW�WXUQV�YROXPHV��RSSRVLQJ�ULJKW�WXUQLQJ�YHKLFOHV�REVWUXFW�VLJKW�GLVWDQFH�UHVXOWLQJ�LQ�

�ULJKW�WXUQ�WR�IURQW�RI�RSSRVLQJ�WUDIILF��FROOLVLRQV��7KH�FRQJHVWLRQV�RI�YDU\LQJ�GHJUHHV�KDYH�RFFXUUHG�GXULQJ�SHDN�SHULRGV��
,QVXIILFLHQW�FDSDFLW\�IRU�ULJKW�WXUQ�PRYHPHQWV�OHDGV�PRWRULVWV�WR�DWWHPSW�WR�WXUQ�ZKHUH�WKHUH�DUH�LQDGHTXDWH�JDSV�RU�SRRU�
YLVLRQ��,I�WKHUH�LV�VXIILFLHQW�FDSDFLW\��LW�LV�UHFRPPHQGDEOH�WR�LQVWDOO�DGGLWLRQDO�VLJQDO�KHDGV�DQG�FRQWURO�WKH�ULJKW�WXUQLQJ�
VHSDUDWHO\��DOORZLQJ�ULJKW�WXUQV�RQO\�GXULQJ�D�SURWHFWHG�SKDVH��3HGHVWULDQ�IDFLOLWLHV�VXFK�DV�VLGHZDONV�RU�FURVVLQJV�VKRXOG�
EH�SURYLGHG�

�����$�&ULWLFDO�6XUYH\�RI�'ULYHUV�7UDLQLQJ��DQG�,WV�,PSOLFDWLRQ�IRU�5RDG�6DIHW\�LQ�*DERURQH

7KH� URDG� DFFLGHQW� GDWD� LQGLFDWH� WKDW� RQH� RI� WKH� PDLQ� IDFWRUV� RI� DFFLGHQW� RFFXUUHQFH� LV� WKH� WRWDO� ODFN� RI� RU�
LQDGHTXDF\� LQ� GULYHUV� WUDLQLQJ�� 7KH� DLP� RI� WKH� UHVHDUFK� FRQGXFWHG� E\� 2ODGLUDQ��0�7�� DQG� 3KHNR��+�%��������ZDV� WR�
GHWHUPLQH� WKH� OHYHO� RI� SURIHVVLRQDO� WUDLQLQJ� RIIHUHG� E\� WKH� 'ULYLQJ� VFKRRO� LQ� *DERURQH�� 7KH� FRQFOXVLRQ� ZDV� WKDW� LQ�
%RWVZDQD� WKHUH� DUH� LQDGHTXDWH� WUDLQLQJ� DQG� OLFHQVLQJ� SURJUDPV� IRU� SULYDWH�YHKLFOH� GULYHUV� DV� ZHOO� DV� SXEOLF�VHUYLFH�
YHKLFOH�GULYHUV��7KH�IROORZLQJ�UHFRPPHQGDWLRQV�ZHUH�PDGH�
� 7KH�/�WHVW�SURFHGXUH�VKRXOG�EH�UHRUJDQL]HG�DQG�PRUH�TXDOLILHG�H[DPLQHUV�VKRXOG�EH�SURYLGHG

���



� 7KH�LQVWUXFWLRQV�DQG�IDFLOLWLHV�LQ�WKH�GULYLQJ�VFKRROV�VKRXOG�EH�PRQLWRUHG�SHULRGLFDOO\�E\�WKH�DSSURSULDWH�PLQLVWU\�
� /HDUQHU�GULYHUV�VKRXOG�EH�SURSHUO\�WUDLQHG�LQ�DSSURYHG�RU�GHVLJQDWHG�GULYLQJ�VFKRROV�WR PDLQWDLQ�D�XQLIRUP�DQG�KLJK����

6WDQGDUG�RI�GULYLQJ
� $V� WKH� UHVSRQVLELOLWLHV� WR� EH� FRQIHUUHG� RQ� WKH� GULYLQJ� VFKRROV� DUH� LPPHQVH�� WKHVH� VFKRROV� VKRXOG� EH� XSJUDGHG�� H�J�� LQ� WHUPV� RI�
VWDIILQJ��VSDFH��HTXLSPHQW�DQG�RWKHU�UHVRXUFHV

� 7KH�UDWH�DW�ZKLFK�DFFLGHQWV�RFFXU�FDQ�EH�FRQWUROOHG�E\�LPSURYLQJ�UHJXODWRU\�PHDVXUHV�LQFOXGLQJ�DSSURSULDWH�SROLFH�SDWURO�

$� WUDLQLQJ�SURJUDP�IRU� WKH�YHKLFOH� LQVSHFWRUV�KDV�EHHQ�GHYHORSHG�ZLWKLQ� WKH�UHVHDUFK�SURMHFW��7KH�GLGDFWLF�SURFHGXUH�KDV�
EHHQ�IRXQG�VXLWDEOH�DQG�ZLOO�EH�LPSOHPHQWHG�VKRUWO\�

�����5HJLRQDO�5RDG�7UDQVSRUW�7UDLQLQJ�,QLWLDWLYH

$OO�6RXWKHUQ�$IULFDQ�'HYHORSPHQW�&RPPXQLW\��6$'&��FRXQWULHV�DUH�IDFLQJ�VLPLODU�SUREOHPV�UHODWLQJ�WR�WKH�WUDLQLQJ�DQG�
TXDOLILFDWLRQV� RI� GULYHUV� DQG� WUDQVSRUW� RSHUDWRUV�� $QJROD�� %RWVZDQD�� /HVRWKR�� 0DODZL�� 0R]DPELTXH�� 1DPLELD�� 6RXWK� $IULFD��
6ZD]LODQG�� 7DQ]DQLD�� =DPELD� DQG� =LPEDEZH� KDYH� MRLQHG� WKHLU� IRUFHV� LQ� SDUWLFLSDWLQJ� LQ� WKH� &DQDGLDQ� ,QWHUQDWLRQDO�'HYHORSPHQW�
$JHQF\� �&,'$��IXQGHG�SURMHFW��ZKLFK�ZDV� ODXQFKHG� LQ�0D\������E\� WKH�)HGHUDWLRQ�RI�5HJLRQDO�5RDG�)UHLJKW�$VVRFLDWLRQ� DV� WKH�
5HJLRQDO�5RDG�7UDQVSRUW�7UDLQLQJ�,QLWLDWLYH��7KLV� LQLWLDWLYH� LV�DLPHG�DW�VHWWLQJ�FRPPRQ�VWDQGDUGV�IRU�WUDLQLQJ�LQ�DOO�DVSHFWV�RI�URDG�
WUDQVSRUW�LQ�WKH�6$'&�UHJLRQ��,W�LV�DOVR�LQWHQGHG�WR�GHYHORS�DQG���RU�VWUHQJWKHQ�QDWLRQDO�DQG�UHJLRQDO�WUDLQLQJ�FDSDFLW\��7KH�REMHFWLYH�
RI�WKH�SURMHFW�LV�WR�SXW�LQ�SODFH�D�VWUXFWXUHG�WUDLQLQJ�DQG�TXDOLILFDWLRQ�V\VWHP�IRU�WKH�WUDQVSRUWDWLRQ�LQGXVWU\�WKURXJKRXW�WKH�UHJLRQ��$�
3ODQ�ZDV�DSSURYHG�E\�WKH�SURMHFW�ZRUNLQJ�JURXS�DW�LWV�PHHWLQJ�LQ�+DUDUH��LQ������

7KH�WDVNV�ZHUH�GLYLGHG�LQWR�IRXU�JURXSV�

�L��3URMHFW�PDQDJHPHQW�� FRQVLVWV�RI�DOO�WKH�DFWLYLWLHV�QHHGHG�WR�SODQ��GLUHFW��FRQWURO�DQG�IXQG�WKH�SUDFWLFDO�SKDVHV�RI�WKH�SURMHFW�
D��JURXS�RI�H[SHUWV�KDV�EHHQ�HVWDEOLVKHG�ZLWKLQ�HDFK�FRXQWU\�

�LL��'HVLJQ�RI�WKH�V\VWHP�� FRQVLVWV�RI�EDFNJURXQG�UHVHDUFK��SUHSDUDWLRQ�RI�WKH�EDVLF�IUDPHZRUN�RI�WLWOHV��DVVHVVPHQW�DQG�TXDOLILFDWLRQV��
LGHQWLILFDWLRQ��&UHDWLRQ�RI�DQ�DZDUGLQJ�ERG\�DQG�FHQWHUV�RI�H[FHOOHQFH�DQG�WKH�SUHSDUDWLRQ�RI�DQ�DFFUHGLWDWLRQ�V\VWHP

�LLL��'HYHORSPHQW�RI�WKH�V\VWHP�LQ�HDFK�SDUWLFLSDWLQJ�FRXQWU\��&XUUHQWO\�WKH�SURMHFW�LV�LQ�WKLV�VWDJH��WKH�JRDO�RI�ZKLFK�LV�WR�DGDSW�RU�
FUHDWH� WUDLQLQJ�FRXUVHV� DQG�PDWHULDOV�� DGDSW� RU� FUHDWH� DVVHVVPHQWV�� FUHDWH� TXDOLILFDWLRQV�� GHYHORS�DZDUGLQJ�ERG\�DQG�FHQWHUV�RI�
H[FHOOHQFH�DQG�LQLWLDWH�DFFUHGLWDWLRQ�SURFHVV�

�LY��,PSOHPHQWDWLRQ�RI�WKH�V\VWHP�LV�WKH�ORQJHVW�DQG�PRVW�GLIILFXOW�SKDVH�RI�WKH�SURMHFW�DQG�LW�ZLOO�DGDSW�WUDLQLQJ�FRXUVHV�DQG�PDWHULDOV�
WR�WKH�LQGLYLGXDO�QHHGV�RI�HDFK�SDUWLFLSDWLQJ�FRXQWU\��DFFUHGLW�WUDLQLQJ�FHQWHUV��LQWURGXFH�WUDLQLQJ�FRXUVHV�DQG�PDWHULDOV��LQWURGXFH�
DVVHVVPHQW�DQG�DZDUG�TXDOLILFDWLRQV�

7KH� PDMRU� RXWFRPH� RI� WKH� SURMHFW� ZLOO� EH� D� IUDPHZRUN� RI� FRPSHWHQF\�EDVHG� TXDOLILFDWLRQV� FRYHULQJ� WKH� IXOO� UDQJH� RI�
RFFXSDWLRQV�LQ�WKH�URDG�WUDQVSRUW�LQGXVWU\�IURP�PDQXDO�RSHUDWLYHV��WKURXJK�GULYHUV�DQG�PHFKDQLFV�ULJKW�XS�WR�PDQDJHPHQW�

���&21&/86,216

$� FUXFLDO� UHTXLUHPHQW� IRU� VXVWDLQHG� HFRQRPLF� JURZWK� LV� WKH� H[LVWHQFH� RI� DQ� HIILFLHQW� WUDQVSRUW� V\VWHP��1R� HFRQRP\� FDQ�
IXQFWLRQ�HIIHFWLYHO\�XQOHVV�JRRGV�DQG�SHRSOH�FDQ�EH�PRYHG�UHOLDEO\�DQG�VDIHO\�ZLWKLQ�DQG�DFURVV�LWV�ERUGHUV��,Q�WKH�ZKROH�6RXWKHUQ�
$IULFD�WKHUH�LV�DQ�XUJHQW�QHHG�IRU�LPSURYHPHQW�LQ�WKH URDG�WUDQVSRUW�V\VWHP��7KLV�ZLOO�UHTXLUH�LQYHVWPHQW�LQ�WKH�LQIUDVWUXFWXUH�RI�URDGV�
DQG� EULGJHV� WR� HDVH� SK\VLFDO� SUREOHPV� RI� GLVWULEXWLRQV�� EXW� WKHUH� LV� DOVR� DQ� XUJHQW� QHHG� WR� LQFUHDVH� WKH� HIILFLHQF\� RI� WKH� WUDQVSRUW�
RSHUDWRUV��7KH�URDG�VDIHW\�SOD\V�D�YHU\ LPSRUWDQW�UROH��DQG�WKH�UHVHDUFK�ILQGLQJV�DQG�UHFRPPHQGDWLRQV�VKRXOG�EH�LPSOHPHQWHG�VR�WKDW�
WKH�LPSURYHPHQW�FDQ�EH�DFKLHYHG�LQ�WKLV�YLWDO�VHFWRU�

���5()(5(1&(6

)HGHUDWLRQ�RI�5HJLRQDO�5RDG�)UHLJKW�$VVRFLDWLRQ���������5RDG�7UDQVSRUW� LQ�6RXWKHUQ�$IULFD��$�6WUXFWXUHG�)UDPHZRUN�RQ�7UDLQLQJ�
DQG�4XDOLILFDWLRQV��+DUDUH

2
)ODKHUW\���������+LJKZD\V��9ROXPH����SDJH�����(GZDUG�$UQROG��/RQGRQ

5RDG�6DIHW\�'LYLVLRQ�RI�'HSDUWPHQW�RI�1DWLRQDO�7UDQVSRUW�DQG�&RPPXQLFDWLRQV���������5RDG�7UDIILF�$FFLGHQWV��%RWVZDQD

6HGXPHGL��%���������5RDG�6DIHW\�DW�6LJQDOL]HG�,QWHUVHFWLRQV��%(QJ�)LQDO�<HDU�3URMHFW��8QLYHUVLW\�RI�%RWVZDQD��*DERURQH

���



,&(�35(',&7,21�21�52$':$<�&29(5,1*��%27+�75$)),&�6$)$7<

$1'�(19,5210(17�352%/(06

7DWMDQD�9��6DPRGXURYD

'HSDUWPHQW�RI�5RDG�&RQVWUXFWLRQ�'HVLJQ��9RURQH]K�6WDWH�$�FDGHP\�RI�&RQVWUXFWLRQ
$QG�$UFKLWHFWXUH��XO�����OHWLMD�2NWMDEUMD�����9RURQH]K����������5XVVLD�

(�PDLO��096#YJDVD�YRURQH]K�VX

$EVWUDFW� 7KH� PHWKRG� RI� PDWKHPDWLFDO� VLPXODWLRQ� LV�XVHG� WR� VWXG\� WKH� FRQGLWLRQV� RI� LFH� IRUPDWLRQ� RQ� URDG�
VXUIDFHV�� 0DWKHPDWLFDO� PRGHO� RI� WKH� �URDG�HQYLURQPHQW�� V\VWHP� LV� VXJJHVWHG�� 7KLV� PRGHO� LV� EDVHG� RQ� WKH� ORJLFDO�
PRGXOHV�GHVFULELQJ�WKH�FRQGLWLRQV�IRU�
URDG�LFH�IRUPDWLRQ��6LPSOH�SULQFLSOHV�IRU�LFLQJ�IRUHFDVW�ZHUH�REWDLQHG��3UDFWLFDO�
DSSOLFDWLRQ�WKH�UHVXOWV�RI�WKHVH�UHVHDUFKHV�LV�GHVFULEHG�

.H\ZRUGV��URDG�VDIHW\��LFH�IRUPDWLRQ��SUHGLFWLRQ��PDWKHPDWLFDO�PRGHO

,1752'8&7,21

8SJUDGLQJ�RI� URDG� VDIHW\�GXULQJ� WKH�ZLQWHU�SHULRG�DW� WKH� VDFULILFH�RI�NHHSLQJ�SDYHPHQW� IURP� LFH� IRUPDWLRQ� LV�
RQH�RI� WKH� WRSLFDO�SUREOHPV�RI�JURXQG� WUDIILF��6OLSSLQJ� LV�D�GDQJHURXV�SKHQRPHQRQ�DQG� LW� LV� WKH�FKLHI�FDXVH�RI�JURXQG�
WUDIILF� DFFLGHQWV� LQ� ZLQWHU� UHVXOWLQJ� LQ� GHDWK� DQG� VHYHUH� LQMXU\� RI� SHRSOH�� 8VXDOO\� VOLSSLQJ� RQ� URDGZD\� FRYHULQJV� LV�
HOLPLQDWHG�E\� WKH�XVH�RI�DQWL�LFHU�DQG�GHLFHU�VDOWV��+RZHYHU�� WKH�PRUH�HIILFLHQW�ZD\� LV� WR�DOORZ�QR�IRUPDWLRQ�RI�DQ�LFH�
OD\HU�DQG��KHQFH��WR�NHHS�KLJK�UHDGDELOLW\�DQG�URDG�JULS�RI�D�W\SH��7KH�VROXWLRQ�RI�WKH�DERYH�SUREOHP�LV�SRVVLEOH�ZLWK�WKH�
DYDLODELOLW\�RI�D�VSHFLDOL]HG�URDG�LFH�SUHGLFWLRQ�

7KH�SURFHVV�RI�LFH�IRUPDWLRQ�LV�YHU\�LQWULFDWH��LW�LV�LQIOXHQFHG�E\�PDQ\�ZHDWKHU�DQG�URDG�IDFWRUV�DQG�WKH�GHJUHH�
RI�GHSHQGHQF\�,WHP�WKHVH�SDUDPHWHUV�ZH�FDQ
W�EH�H[SODLQHG��7KH�SUREOHP�RI�URDG�LFH�SUHGLFWLRQ�LV�FRPSOLFDWHG��,W�FDQQRW�
EH� VROYHG� E\� XVLQJ� WKH� FRQYHQWLRQDO� UHVHDUFK� PHWKRGV�� 7R� VROYH� WKLV� SUREOHP� LW� LV� QHFHVVDU\� WR� XVH� WKH� PHWKRG� RI�
PDWKHPDWLFDO�PRGHOLQJ�DQG�FRPSXWLQJ�H[SHULPHQW�

7KH� PDWKHPDWLFDO� PRGHO� EDVHG� XSRQ� WKH� FDOFXODWLQJ� DQDO\VLV� RI� WKH� SDYHPHQW� WHPSHUDWXUH� DQG� WKH� ORJLFDO�
PRGXOHV�GHVFULELQJ� WKH�FRQGLWLRQV� IRU� LFH� IRUPDWLRQ�RQ�D� URDG�KDV�EHHQ�GHYHORSHG�IRU�WKH�LQYHVWLJDWLRQ�RI�WKH�SURFHVV��
7KH� PRGHO� DOORZV� RQH� WR� FRPSOHWH� WKH� FDOFXODWLQJ� H[SHULPHQW� ZLWK� WKH� XVH� RI� D� SHUVRQDO� FRPSXWHU� ,%0� ZLWK� WKH�
IROORZHG�GDWD�KDQGOLQJ��7KH�SK\VLF�VWDWLVWLFDO�GHSHQGHQFLHV�IRU�WKH�SUHGLFWLRQ�DOORZLQJ�RQH�WR�SUHGLFW�WKH�LFH�IRUPDWLRQ����
�� KRXUV� SULRU� WR� LWV� RQVHW� KDYH� EHHQ� REWDLQHG�� 7KH� PRGHO� HQDEOHV� WR� LQYHVWLJDWH� WKH� G\QDPLF� EHKDYLRU� RI� WKH� �URDG�
HQYLURQPHQW��V\VWHP�GXULQJ�WKH�IRUPDWLRQ�RI�VOLSSLQJ�RI�YDULRXV�W\SHV��:LWK�WKH�DYDLODELOLW\�RI�IRUHFDVW��WKH�DQWL�LFHU�DQG�
GHLFHU� VDOWV� VRZLQJ� UDWH�PD\� EH� GHFUHDVHG� LQ� VHYHUDO� WLPHV�� UHVXOWLQJ� LQ� � EHQHILFLDO� HIIHFW� RQ� WKH� ,PSURYHPHQW� RI� WKH�
HFRORJLFDO�VLWXDWLRQ�ZLWKLQ�D URDGVLGH�VKLS�

�� 0$7+(0$7,&$/�02'(//,1*�2)�52$'�,&(�)250$7,21

����0DWKHPDWLFDO�PRGHO�RI��URDG�� HQYLURQPHQW��V\VWHP

�5RDG�HQYLURQPHQW��V\VWHP�LV�D�FRPSOH[�KHDW�DQG�PRLVWXUH�H[FKDQJH�PRGHO��7KH�ODZ�RI�LWV�IXQFWLRQLQJ�PD\�EH�
UHSUHVHQWHG�E\� WKH�RSHUDWRU�)V� 7KLV�RSHUDWRU� WUDQVIRUPV� WKH�VHW�RI� LQVLGH� LQGHSHQGHQW�V\VWHPV�SDUDPHWHUV� LQWR�RXWVLGH�
GHSHQGHQW�YDULDEOHV��6RYHWRY�DQG�-DNRYOHY��������

���
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<�W�� �)V>Y�W��K�W��W@ ���
:KHUH� \�W� ^\,�W��<��W������\���W�`�WKH�YHFWRU�RI�RXWSXW�GHSHQGHQW�YDULDEOHV� )��WKH�ODZ�RI�V\VWHPV�)XQFWLRQLQJ��
Y�W�� �^Y�,��W���9���W��������9�P��W�`YHFWRU�RI�WKH�DPELHQW�FRQGLWLRQV�HIIHFW��K�W�� �^K�W��K���W�������KN �W�`�WKH�YHFWRU�RI�WKH�SURSHU�

V\VWHPV�SDUDPHWHUV��W�� WKH�WLPH��
(TXDWLRQ� ���� LV� D� G\QDPLF�PDWKHPDWLFDO�PRGHO� RI� WKH� V\VWHP� LQ�ZLQWHU� SHULRG��2SHUDWRU� )��PD\� EH� SUHVHQWHG� DV� ORJLFDO�

UHODWLRQV�GHVFULELQJ�WKH�FRQGLWLRQV�RI�LFH�IRUPDWLRQ�RQ�URDG�VXUIDFH�
�����([WHUQDO�V\VWHPV�SDUDPHWHUV�

,Q�ZLQWHU�URDGV�FDQ�EHFRPH�VOLSSHU\�LQ�D�QXPEHU�RI�ZD\V��7KHUH�DUH�VHYHQ�VWDWHV�RI�URDG�VXUIDFH�
���'U\�VXUIDFH�
���:HW�VXUIDFH�
���,FH�FUXVWHG��7KLV�NLQG�RI�URDG�VOLSSHU\�LV�IRUPHG�ZKHQ�ZDWHU�RQ�WKH�VXUIDFH�IUHH]HV�WR�D�WKLQ�FRDWLQJ�RI�LFH��,W�LV�SRVVLEOH�ZKHQ�WKH�
VXUIDFH�WHPSHUDWXUH�GURSV�EHORZ����&�

���+RDU� IURVW��7KH�FRQGLWLRQV�RI� LWV� IRUPDWLRQ�DUH��FOHDU�ZHDWKHU��QHJDWLYH�UDGLDWLRQ�EDODQFH��UDGLDWLRQ� ORVV���KLJK�KXPLGLW\��VXUIDFH�
WHPSHUDWXUH�ORZHU�WKDQ����&�DQG�DW�WKH�VDPH�WLPH��ORZHU�WKHQ�WKH�GHZ�SRLQW�

���)UHH]LQJ�UDLQ��,W� LV�IRUPHG�ZKHQ�UDLQ�ZKRVH�WHPSHUDWXUH�LV�D�OLWWOH DERYH����&�IDOOV�RQWR�D�FROG�VXUIDFH��2Q�FRQWDFW�ZLWK�WKH�FROG�
VXUIDFH�WKH�UDLQ�GURSV�DUH�FRROHG�DQG�FU\VWDOOL]HG�WR�LFH�

���*OD]H��7KLV�NLQG�RI�WKH�URDG�VOLSSHU\�LV�IRUPHG�ZKHQ�UDLQ�LV�VXSHU�FRROLQJ��WKDW�LV�WKH�WHPSHUDWXUH�RI�WKH�UDLQ�GURSV�LV�ORZHU�WKHQ����
&�DQG�ZKHQ�WKH\�IDOO�RQWR�D�VXUIDFH�ZKRVH�WHPSHUDWXUH�LV�DERXW����&�RU�ORZHU��WKH\�IUHH]H�LQVWDQWDQHRXVO\�WR�LFH�

���+DUG�VQRZ��7KLV�NLQG�RI�WKH�URDG�VOLSSHU\�WDNHV�SODFH�ZKHQ�VQRZ�RQ�D�KLJKZD\�VXUIDFH�EHFRPHV�FRPSDFWHG�E\�WKH�DFWLRQ�RI�WUDIILF��
7KXV� WKH�VWDWH�YHFWRU�LV�WKDW�ZKLFK�KDV�DOO�]HUR�FRPSRQHQWV�H[FHSW�RQH��7KLV�FRRUGLQDWH�LV�HTXDO�WR�,�DQG�FRUUHVSRQGV�WR�WKH�VWDWH�RI�
WKH�URDG�VXUIDFH�

,����,QVLGH�V\VWHPV�SDUDPHWHUV�
7KH� LQVLGH� SDUDPHWHUV�ZHUH� VHSDUDWHG� LQWR� WZR� JURXSV��PHWHRURORJLFDO� FRQGLWLRQV� Y�W�� DQG� URDG� IDFWRUV� K�W���$OO�ZHDWKHU�

FRQGLWLRQV�LQIOXHQFLQJ�WKH�URDG�LFLQJ�DUH�UHSUHVHQWHG�LQ�WDEOH�,�DQG�WKH�URDG�IDFWRUV�� LQ�WDEOH���
7DEOH�, ZHDWKHU�FRQGLWLRQV��LQIOXHQFLQJ�URDG�LFLQJ
9HFWRU�LQJUHGLHQW 3DUDPHWHU�QDPH /HWWHU�GHVLJQDWLRQ
9��W� $LU�WHPSHUDWXUH 7D
9��W� $WPRVSKHULF�SUHVVXUH 3�
9��W� 5HODWLYH�KXPLGLW\�RI�WKH�DLU :
9��W� 'HZ�SRLQW 7G
9��W� 9DSRXU�SUHVVXUH (
9��W� 3UHFLSLWDWH 26
9��W� $PRXQW�RI�SUHFLSLWDWLRQ 4
9��W� &ORXG�FRYHU 1
9��W� :LQG�VSHHG 9
9���W� :LQG�GLUHFWLRQ 58
9���W� 9DULDWLRQ�RI�WKH�DWPRVSKHULF�SUHVVXUH '3
9����W� (QHUJ\�EDODQFH�RI�URDG�VXUIDFH 5E

3DUDPHWHUV�9���9���9���9���9� KDYH�GLUHFW�LQIOXHQFH�RQ�LFH�IRUPDWLRQ��9���9�,���� 9��� GHILQH�WKH�ZHDWKHU�FRQGLWLRQV�DV�D�ZKROH�
DQG� RWKHUV� KDYH� LQGLUHFW� LQIOXHQFH� DQG� IRUP� WKH� URDG� VXUIDFH� WHPSHUDWXUH� DQG� WKH� SURFHVVHV� RI� PRLVWXUH� HYDSRUDWLRQ�� $8� WKLV�
SDUDPHWHUV�PD\�EH�UHFHLYHG�IURP�PHWHRURORJLFDO�UHSRUWV�

7DEOH�� URDG�IDFWRU��LQIOXHQFLQJ�LFH�IRUPDWLRQ
9HFWRU�LQJUHGLHQW 3DUDPHWHU�QDPH� /DWWHU�GHVLJQDWLRQ
K��W� 5RDG�FRQVWUXFWLRQ .'
K��W� /RQJLWXGLQDO�SURILOH ,
K��W� 5RXWH�EHDULQJ 5'
K��W� 6LWXDWLRQ�LQ�URDGVLGH�VWULS� �
K��W� 6XUIDFH�WHPSHUDWXUH
K��W� 7KHUPDO�FRQGXFWLYLW\�RI�URDG�FRQVWUXFWLRQ�PDWHULDOV O
K��W� 6SHFLILF�KHDW &
K��W� GHQVLW\ U
K��W� 0RLVWXUH�FRQWHQW�RI�PDWHULDO�DQG�VRLO :U

K���W� 5RXJKQHVV�RI�URDG�VXUIDFH +U
K���W� 5RDG�VXUIDFH�FRORU �
K���W� $PRXQW�RI�WUDIILF� 1W

K���W� 9HORFLW\ 9,
7KH�VXUIDFH�WHPSHUDWXUH�LV�D�PDLQ�IDFWRU�GHILQLQJ�LFH�IRUPDWLRQ�RQ�URDG�SDYHPHQWV��,W�LV�IRUPHG�XQGHU�WKH�LQIOXHQFH�RI�DOO�

URDG� SDUDPHWHUV�� +RZHYHU�� WKH� GHJUHH� RI� WKHLU� LQIOXHQFH� LV� GLIIHUHQW� DQG� XQNQRZQ�� 7KH� VXUIDFH� WHPSHUDWXUH� FDQ� EH� UHFHLYHG� E\�
FDOFXODWLRQ�ZLWK�WKH�PDWKHPDWLFDO�PRGHO�

,����0DWKHPDWLFDO�PRGHO�IRU�VLPXODWLRQ�VXUIDFH�WHPSHUDWXUH �

7KH�PHWKRG�RI�PDWKHPDWLFDO�VLPXODWLRQ�ZDV�XVHG�WR�GHWHUPLQH�WKH�WHPSHUDWXUH�ILHOGV�LQ�URDG
���



&RQVWUXFWLRQ�� ,Q� RUGHU� WR� FDOFXODWH� WKH� VXUIDFH� WHPSHUDWXUH� KHDW� FRQGXFWLYLW\� HTXDWLRQ� ZLWK� ,,� DQG� ,,,� NLQG�
ERXQGDU\�FRQGLWLRQV�ZDV�VROYHG�

5RDG�FRQVXPSWLRQ�DQG�VRLO�KDOI�VSDFH�LV�D�0XOWLOD\HU�V\VWHP��(DFK�OD\HU�KDV�WKH�ZLQJ�KHDW�SK\VLFDO�SURSHUWLHV��
WKHUPDO� FRQGXFWLRQ�O�� DQG� VSHFLILF� KHDW� F�� 7KLV�PHWHUV� DUH� WKH� IXQFWLRQV� RI� FRRUGLQDWH� [�� WLPH� W�� WHPSHUDWXUH�7�� URDG�
PDWHULDOV�GHQVLW\�G�PRLVWXUH�FRQWHQW���:U�

WKH� IROORZLQJ� SUREOHP� KDV� EHHQ� VROYHG� WR� GHILQH� WHPSHUDWXUH� ILHOGV� LQ� URDG� FRQVWUXFWLRQ� DQG� VXUIDFH�

WHPSHUDWXUH� FU w7�[�W���wW w��O w[>w7�[�W���w[@�� ���

:KHUH� 7�[�W�� LV� WKH� WHPSHUDWXUH� DW� GHDWK� [� LQ� URDG� FRQVWUXFWLRQ� DW� W�T� LV� WKH� KHDW� IORZ� GHQVLW\� LQ� URDG�
FRQVWUXFWLRQ�DQG�RQ�LWV�SDYHPHQW�

7KH�VFKHPH�IRU�FDOFXODWLRQ�KLV�SUREOHP�LV�UHSUHVHQWHG�LQ�ILJ��,��+HDW�SK\VLFDO�SURSHUWLHV�FKDQJLQJ�IURP�OD\HU�WR�
OD\HU��O,�FL��U,��DQG�IURP�IUR]HQ�VRLO���OI�FI��UI�� WR�WKDZHG�RQH��OW�FW��UW��LQ�WKH�URDG�EHG��7KHUH�LV�WKH�SKDVH�WUDQVLWLRQ�
ZLWK�WKH�KHDW�OLEHUDWLRQ�RU�KHDW�DEVRUSWLRQ�RQ�WKH�SKDVH�LQWHUIDFH��6\VWHP�����FDQ�EH�ZULWWHQ�DV�

F� Uw7�[�W���wW w�w[>O,�w7�[�W���w[@�����+L��d [�+L�, ����������
FIUI w7�[�W���wWw�w[>w7�[�W���w[@� +�d[�+I ���

FWUW w7�[�W�� wWw�w[>w7�[�W���w[@� +I�[d +
DQG�FRQGLWLRQV�RQ�WKH�SKDVH�LQWHUIDFH

O I w7�w[�~ [ +I� � OW�����w7�w[�~ [ +W  ��4�U w+I �w[� ���

:KHUH� +I +I�[�W�� LV� WKH� VXUIDFH� RI� SKDVH�
WUDQVLWLRQ�4� LV� WKH� ODWHQW�KHDW�RI� LFH�PHOWLQJ� �PRGHO� ���� LV�
VXEMHFWHG�WR�ERXQGDU\�DQG�LQLWLDO�FRQGLWLRQV�

7KHUH� LV� D� FRPSOH[� KHDW� H[FKDQJH� ZLWK�
VXUURXQGLQJ� DLU� RQ� WKH� URDG� VXUIDFH�� ,W� LV� GHILQHG� DV� WKH�
ERXQGDU\�FRQGLWLRQV�RI�,,�DQG�,,,�NLQGV�

O w7�w[��D >7V�W��7DF�W�@ � ���

:KHUH�7DF��LV�WKH�³FRQGLWLRQDO´�DLU�WHPSHUDWXUH

7DF�W� 7D�W�� UVTV�DV ���

3V�WKH�LQFLGHQW�UDGLDWLRQ�DEVRUSWLRQ�FRHIILFLHQW��TV�LV�WKH�LQWHQVLW\�RI�KHDW�IORZ�D LV�WKH�KHDW�IORZ�GHSHQGV�RQ�WKH�
HQHUJ\� EDODQFH� DW� WKH� URDG� VXUIDFH� �5E�� DQG� DOO� LWV� FRPSRXQGV� PD\� EH� GHWHUPLQHG� E\� WKH� DFWLQRPHWULFDO� PHWKRGV�
�NRQGUDWMHY� .�-��� ������� )RUPXOD� IRU� FDOFXODWLRQ� FRQWDLQ� VXFK� SDUDPHWHU� DV� FORXG� FRYHU�1��FHOHVWLDO� DOWLWXGH� �,��
JHRJUDSKLFDO� ODWLWXGH�� ORQJLWXGLQDO�SURILOH�,��URDG�EHDULQJ� �5'��YDSRU�SUHVVXUH� �(��URDG� VXUIDFH�FRORU�DQG�URXJKQHVV�RI�
URDG�VXUIDFH�KU�

7R FDOFXODWH�FRQYHFWLRQDO�KHDW�H[FKDQJH�FRHIILFLHQW�D F�WKH�HPSLULFDO�IRUPXOD�ZDV�XVHG��LYDQRY������

D F �������9
����KU�����O D�J D���� ���

:KHUH��D�LV�WKH�DLU�WKHUPDO�FRQGXFWLYLW\���D�LV�WKH�DLU�NLQHPDWLF�YLVFRVLW\�
7KH�VHFRQG ERXQGDU\�FRQGLWLRQ�LV�D�FRQVWDQW�WHPSHUDWXUH�RQ�WKH�GHSWKV�RI�WHPSHUDWXUH�RVFLOODWLRQ�GDPSLQJ�+�

7��+��,�� 7F FRQVW ���
7KH�LQLWLDO�WHPSHUDWXUH�GLVWULEXWLRQ�ZDV�FDOFXODWHG�E\�WKH�IRUPXOD��DO�DW���������

7�[��� 7D�DY�7V�7D�DY�5V� 6 5[�5 ���

ZKHUH 7D�DY�LV�WKH�0RQW\�DYHUDJH�DLU�WHPSHUDWXUH��5V�WKH�KHQQD�UHVLVWDQFH�RI�URDG�VXUIDFH���5[�WKDW�RI�URDG�OD\HUV�
KLJKHU�WKHQ�[�GHSWK��5�LV�WKH�WRWDO�WKHUPDO�UHVLVWDQFH�RI�DOO�URDG�OD\HUV�DQG�URDG�EHG�XQWLO�+�GHSWK�

���



����0HWKRG�RI�FRPSXWDWLRQ

7R�VROYH�WKH�IRUPXODWHG�SUREOHP����� ���WKH�PHWKRG�RI�ILQLWH�GLIIHUHQFHV�ZDV�XVHG��(TXDWLRQ�����LV�DQ�HTXDWLRQ�
ZLWK� WKH� GLVFRQWLQXRXV� FRHIILFLHQWV� DQG� WKHUH� DUH� VSHFLDO� FRPSXWDWLRQ� VFKHPHV� IRU� LWV� VROXWLRQ� �%HOMDHY� DQG�
5MDGQR��������7KHUH� LV�D�VZHHS�PHWKRG�IRU� WKH�QXPHULFDO�PRGHOLQJ��0HVK�ZLGWK�RQ� WLPH� LV�XQLIRUP�DQG�PDNHV�XS����
PLQXWHV�� DQG� WKDW� RQ� FRRUGLQDWH�[� LV� LUUHJXODU�� LW� LV� WKH� OHDVW� LQ� XSSHU� OD\HU� RI� WKH� URDG� FRQVWUXFWLRQ� ������P�� DQG� WKH�
ELJJHVW�LQ�WKH�URDG�EHG������P���7LOOV�PHVK�ZLGWK�VL]H�SURYLGHV�FRQYHUJHQFH�RI�QXPHULFDO�VROXWLRQ�WR�DSSUR[LPDWH�YDOXH�
E\ YLUWXH�RI�LWV�VHFRQG�RUGHU�DSSUR[LPDWLRQ��DV�ZHOO�DV�LWV�XQFRQGLWLRQDO�VWDELOLW\�

�����&RPSXWLQJ�H[SHULPHQW

7R�VLPXODWH�WKH�FRQGLWLRQV�RI� LFH�IRUPDWLRQ�RQ�D�URDG�VXUIDFH�WKH�PHWHRURORJLFDO�UHSRUWV�RI�9RURQH]K�ZHDWKHU�
VWDWLRQ� RYHU� WKH� ���\HDUV� SHULRG� ZKHUH� XVHG�� 7KH� PHWHRURORJLFDO� SDUDPHWHUV� DUH� PHDVXUHG� HYHU\� �� KRXUV�� 7R� REWDLQ�
LQWHUPHGLDWH�LQIRUPDWLRQ�LQ�WKH�QRGHV�RI�D�PHVK�OLQHDU�LQWHUSRODWLRQ�ZDV�DSSOLHG�

7KH� SURJUDP� FRPSOH[� 6,*1$/� IRU� ,%0� FRPSXWHU� ZDV� GHYHORSHG�� $OJRULWKP� LV� UHDOLVHG� RQ� WKH� ODQJXDJH�
)2575$1�DQG�LW�PD\�EH�SUHVHQWHG�E\���VWHSV�

6WHS���7KH�LQIRUPDWLRQ�DERXW�URDG�FRQVWUXFWLRQ�LV�LQWURGXFHG�
6WHS����,QLWLDO�WHPSHUDWXUH�GLVWULEXWLRQ�LV�FDOFXODWHG�E\�IRUPXOD�����
6WHS����'DLO\�PHWHRURORJLFDO�SDUDPHWHUV�DUH�LQWURGXFHG�
6WHS����0HWHRURORJLFDO LQIRUPDWLRQ� LV� LQWHUSRODWHG�WR�WKH�QRGHV�RI�D�PHVK��7KH�DUUD\V�RI�DWPRVSKHULF�SUHFLSLWDWLRQ�DQG�
VXUIDFH�FRQGLWLRQV�DUH�IRUPHG�
6WHS�����%RXQGDU\�FRQGLWLRQ�����LV�FDOFXODWHG��7R�REWDLQ�URDG�VXUIDFH�WHPSHUDWXUH�WKH�GLIIHUHQFH�HTXDWLRQ�����LV�VROYHG�
6WHS��� 7KH�FRQGLWLRQV�IRU�LFH�IRUPDWLRQ�LQ�DFFRUGDQFH�ZLWK�D�VHFWLRQ������DUH�YHULILHG��,I�WKH�FRQGLWLRQV�DUH�QRW�FDUULHG�
RXW�WKHQ�JR�WR�VWHS���
6WHS�����7KH�LQIRUPDWLRQ�DERXW�WKH�GDWH��WLPH�DQG�W\SH�RI�LFH�IRUPDWLRQ�DORQJ�ZLWK�URDG�VXUIDFH�WHPSHUDWXUH�DQG�ZHDWKHU�
FRQGLWLRQV�RQ�WKH�FDOFXODWLRQ�VWHS�DV�ZHOO�DV�������������KRXUV�EHIRUH�LV�SODFHG�LQWR�WKH�FRPSXWHU�PHPRU\�

6WHSV�����DUH�WR�EH�UHSHDWHG����WLPHV�GDLO\��
6WHSV�����DUH�WR�EH�UHSHDWHG�IRU�HYHU\�\HDU�RI�ZHDWKHU�REVHUYDWLRQ�

7KXV��DW�WKH�ILUVW�VWDJH�RI�WKH�FRPSXWLQJ�H[SHULPHQW�WKH�VWDWLVWLFDO�LQIRUPDWLRQ�RI�LFLQJ�ULVN�SRWHQWLDO�FDVHV�RYHU�
WKH����\HDU�SHULRG�LV�IRUPHG�

�� 02'(/6�)25�6+257�7(50�52$'�,&(�)250$7,21�)25(&$67

/LQHDU�GLVFULPLQDWH�IXQFWLRQV�ZKHUH�FDOFXODWHG�WR�IRUHFDVW�URDG�LFH�IRUPDWLRQ��7KH\�DUH�XVHG�LQ�PHWHRURORJ\�WR�
SUHGLFW�WKH�GDQJHURXV�ZHDWKHU�SKHQRPHQRQ��7R�REWDLQ�WKLV�PRGHOV�WKH�UHVXOWV�RI�WKH�ILUVW�VWDJH�RI�FRPSXWLQJ�H[SHULPHQW�
DUH�XVHG��7KHUH�DUH�WZR�VHWV�RI�LQIRUPDWLRQ��7KH�ILUVW�QDPHG��LFH�SUHVHQFH��LQFOXGHV�PHWHRURORJLFDO SDUDPHWHUV�
DQG VXUIDFH� WHPSHUDWXUH� LQ� WKH�EHJLQQLQJ�RI� WKH� LFH� IRUPDWLRQ��7KH�VHFRQG�VHW��QDPHG��LFH�DEVHQFH��LQFOXGHV�WKH�VDPH�
SDUDPHWHUV�WKH�GD\�EHIRUH��7KH�IRUP�RI�WKH�GLVFULPLQDQW�IXQFWLRQ�LV��

'�[�� �DO[O�D�[�����D��[P�DP�� ����

ZKHUH�FRHIILFLHQWV�DM�DUH�FDOFXODWHG�IURP�WKH�FRQGLWLRQ�RI�PD[LPXP�GLIIHUHQFH�RI�WKHVH�VHWV�

M  �;��;��
�
�V[ o PD[ ����

:KHUH� ;M�LV�WKH�YHFWRU�RI�DYHUDJH�YDOXHV��6��LV�WKH�PHDQ�VTXDUH�GHYLDWLRQ�
7R�UDLVH�IRUHFDVW�UHOLDELOLW\��VFUHHQLQJ��SURFHGXUH�ZDV�XVHG��)RU�WKH�VHOHFWLRQ�RI�WKH�VLJQLILFDQW�SDUDPHWHUV�WKH�

0DFKDODQRELV�GLVWDQFH�����ZDV�HPSOR\HG��%RJDWNLQ�DQG�(QLNHHYD�������
'
�
 �;��;��

7
YP

��
�;��;�� ����

:KHUH YP
��LV�WKH�LQYHUVH�FRYDULDQFH�PDWUL[�

7KXV�� WKH� PRVW� VLJQLILFDQW� SDUDPHWHUV� DUH� LQFOXGHG� LQWR� IRUHFDVW� PRGHOV�� 6WDQGDUG FRPSXWHU� SURJUDPV� RI�
GLVFULPLQDQW�DQDO\VLV�ZHUH�XVHG�

�� 02'(/6�68)),&,(1&<�7(67

7R� YHULI\� WKH� VXIILFLHQF\� RI� WKH�PRGHOV� IRU� VLPXODWLRQ� RI� WKH� URDG� VXUIDFH� WHPSHUDWXUH� WKH� ILHOG� REVHUYDWLRQV�
ZKHUH� FDUULHG�RXW��'XULQJ� WKHVH� H[SHULPHQWV� WKH� URDG� VXUIDFH� WHPSHUDWXUH�ZDV�PHDVXUHG��7KHVH� UHVHDUFKHV� WRRN�SODFH�
GXULQJ� WZR� ZLQWHU� VHDVRQV�� 7KH� UHVXOWV� RI� WKH� PDWKHPDWLFDO� VLPXODWLRQ� ZHUH� FRPSDUHG� ZLWK� WKH� H[SHULPHQWDO� GDWD��
$ULWKPHWLFDO�PHDQ�RI� WKH�DEVROXWH�HUURU� LV� HTXDO� WR�������&�DQG� WKH�XSSHU�ERXQGDU\�RI� WKH�FRQILGHQFH� LQWHUYDO� IRU�����
ILGXFLDOO\�SUREDELOLW\�LV�HTXDO�WR�������&��7KHUHIRUH�WKH�PDWKHPDWLFDO�PRGHO�IRU�URDG�VXUIDFH�WHPSHUDWXUH�VLPXODWLRQ�KDV�
UHOLDELOLW\�VXIILFLHQW�IRU�WKH�IRUPXODWHG�SUREOHP��7R�HVWLPDWH�WKH�UHOLDELOLW\�RI�WKH�PRGHOV�IRU�VLPXODWLRQ�RI�URDG�VXUIDFH�
FRQGLWLRQV�WKH�LQIRUPDWLRQ�DERXW�VXUIDFH�FRQGLWLRQV�RQ�WKH�URDGV��RYHU�WKH���\HDUV�SHULRG�

���



$QG�RQ�UXQZD\�RI�FLYLO�DHURGURPH��IRU�WKH�VDPH�SHULRG��ZHUH�XVHG�������FDVHV�ZHUH�DQDO\]HG��7KH�PHDQ�FRQYHUJHQFH�LV�HTXDO�WR������
DQG�LV�FKDQJHG�IURP���������IRU�JOD]H�WR��������IRU�KDUG�VQRZ��7KLV�UHOLDELOLW\�PD\�EH�VXIILFLHQW�IRU�SUDFWLFDO�SUREOHPV�

�� 35$&7,&$/�$33/,&$7,21

0DWKHPDWLFDO� WUHDWPHQW� WKH� UHVXOWV� RI� FRPSXWLQJ� H[SHULPHQW� ZDV� PDGH� WR� REWDLQ� WKH� SUDFWLFDO� UHIHUHQFHV� IRU� ORQJ�WHUP�
IRUHFDVW�DQG�PRGHOV�IRU�WKH�VKRUW�WHUP�SUHGLFWLRQ�RI�URDG�LFLQJ�

�����/RQJ�WHUP�IRUHFDVW

7KH�LQIRUPDWLRQ�DERXW�WKH�QXPEHU�RI�FDVHV�RI�WKH�URDG�LFH�IRUPDWLRQ�LQ�ZLQWHU�SHULRG��FRPPRQ�DQG�IRU�DOO�W\SHV���DPRXQW�RI�
SUHFLSLWDWLRQ��WKH�WLPH�RI�QHFHVVDU\�FRQGLWLRQV�IRU�LFLQJ��WKH�UDWH�RI�VROLG�SUHFLSLWDWLRQ�ZHUH�REWDLQHG��3UREDELOLW\�GLVWULEXWLRQ�IXQFWLRQV�
IRU�DOO�WKHVH�SDUDPHWHUV�aUH�DQDO\]HG��7KLV�LQIRUPDWLRQ�PD\�EH�XVHG�IRU�ZLQWHU�PDLQWHQDQFH�RUJDQL]DWLRQ��:LWK�LWV�KHOS�WKH�DPRXQW�RI�
DQWL�LFHU�PDWHULDOV��PDFKLQHV�DQG�GLVWDQFH�EHWZHHQ�WKH�GHLFHU�PDWHULDOV�GHSRUWV�PD\�EH�FDOFXODWHG�

�����&RQGLWLRQV�RI�LFH�FUXVWHG�IRUPDWLRQ�DQG�LWV�IRUHFDVW
'DWD�KDQGLQJ�RI�WKH�FRPSXWLQJ�H[SHULPHQW�PDNHV�LW�SRVVLEOH�WR�

LQYHVWLJDWH� WKH�G\QDPLFV�RI�YDULDWLRQ�RI�WKH�PRVW�VLJQLILFDQW�SDUDPHWHUV��
7KH� IROORZLQJ� PHWHRURORJLFDO� DQG� URDG� FRQGLWLRQV� DUH� SUHFHGHG� LFH�
FUXVWHG�IRUPDWLRQ�
,��7KH�ZLQG�GLUHFWLRQ�LV�FKDQJHG�WR�WKH�ZHVW��QRUWK�ZHVW�RU�Q���K�
GLUHFWLRQ�
���:HW�VXUIDFH�
��� 7KH� DLU� WHPSHUDWXUH� DQG� UHODWLYH� KXPLGLW\� RI� DLU� DUH� UHGXFHG�
VLPXOWDQHRXVO\�� 7KH� VWDEOH� UHGXFWLRQ� RI� WKHVH� SDUDPHWHUV� WDNHV� SODFH�
GXULQJ�����KRXUV�EHIRUH�WKH�LFLQJ�
���$W� WKH� VDPH� WLPH� WKH� DWPRVSKHULF� SUHVVXUH� LV� UDLVHG��7KH� LQFUHDVH�RI�
WKLV�SDUDPHWHU�WDNHV�SODFH�GXULQJ���� KRXUV� EHIRUH� WKULFH� IRUPDWLRQ��
ZKHQ�WKH�UDLQ�SUHFLSLWDWLRQ�LV�IDOOLQJ�
,I� WKHVH�FRQGLWLRQV�DUH� WDNLQJ�SODFH� WKH�PHDVXUHPHQWV�RI�DLU� WHPSHUDWXUH�
DQG�UHODWLYH�KXPLGLW\�DUH�VXEVWLWXWHG�LQ�WKH�GLVFULPLQDQW�IXQFWLRQ

\ �2�-��7D��2����:�����������������������������

LI WKH�YDOXH�RI�WKH�IXQFWLRQ�LV�QHJDWLYH�WKH�LFH�FUXVWHG�IRUPDWLRQ�LV�QRW�H[SHFWHG��,I�WKH�YDOXH�RI�WKH�IXQFWLRQ�\!2�
WKH� LFLQJ� LV� SUHGLFWHG�� 7LQV�PRGHO� DOORZV� SUHGLFWLQJ� WKH� LFH� IRUPDWLRQ� �� KRXUV� EHIRUH� WKH� SURFHVV� VWDUWV�� 7KH� JUDSKLF�
LQWHUSUHWDWLRQ�RI� SUHFLSLWDWLRQ� LV� SUHVHQWHG�RQ�)LJ�� ���(TXDWLRQ� ����� LV� D� VWUDLJKW� OLQH�RQ� WKH� WZR�GLPHQVLRQDO� VXEVSDFH�
ZLWK� FRRUGLQDWHV��7D��:���7KLV� OLQH� VHSDUDWHV� WKH�SDUDPHWHUV
� YDOXHV� LQ� WZR� FODVVHV�� LFH� IRUPDWLRQ�SUHVHQFH� �XQGHU� WKH�
VWUDLJKW�OLQH��DQG�LFH�IRUPDWLRQ�DEVHQFH��DERYH�WKH�OLQH���,Q�RUGHU�WR�SUHGLFW�WKH�URDG�LFLQJ�WKH�IL[HG�]2O�H�LV�XVHG��,W�LV�
SUHVHQWHG�DV�D� UHFWDQJOH�ZLWK�KDWFKLQJ�DQG�LV�FDOOHG�WKH�ZRUNLQJ�DUHD��7KH�ERXQGDU\�RI�WKLV�]RQH�FRUUHVSRQGV�WR�XSSHU�
DQG�ORZHU�YDOXHV�RI�WKH�FRQILGHQFH�LQWHUYDO�IRU�WKH������ILGXFLDOO\�SUREDELOLW\�

�������7D���������������:������ ����
,I�WKH�DQWL�LFHU�VDOWV�ZHUH�XVHG�EHIRUH��WKH�DLU�WHPSHUDWXUH�UDQJH�PD\�EH�H[SDQGHG

�������7D������� ����

$UURZ�VKRZV�WKH�GLUHFWLRQ�RI�SDUDPHWHUV�YDULDWLRQ�

�����&RQGLWLRQV�RI�KRDU�IURVW�IRUPDWLRQ

7KLV�NLQG�RI�URDG�LFLQJ�GRQ
W�IRUPV�LQ�WKH�PRGHUDWH�FRQWLQHQWDO�FOLPDWH�

�����&RQGLWLRQV�RI�IUHH]LQJ�UDLQ�IRUPDWLRQ�DQG�WKHLU�IRUHFDVW�DQG�JOD]H

7KHVH� W\SHV�RI� URDG� LFLQJ�KDYH� WKH� VDPH�FRQGLWLRQV�RI� IRUPDWLRQ��7KH\�ZHUH� MRLQHG� LQ�RQH�VHW� IRU�SUHGLFWLRQ��
7KH�JUDSKLF�LQWHUSUHWDWLRQ�RI SUHFLSLWDWLRQ�LV�SUHVHQWHG�RQ�)LJ�����7KH�IROORZLQJ�PHWHRURORJLFDO�DQG�URDG�FRQGLWLRQV�DUH�
SUHFHGHG�IUHH]LQJ�UDLQ�DQG�JOD]H�IRUPDWLRQ�

,��7KH�ZLQG�GLUHFWLRQ�LV�FKDQJHG�WR�WKH�VRXWK��VRXWK�HDVW�RU�VRXWK�ZHVW�GLUHFWLRQ�
���7KH�DLU�WHPSHUDWXUH�DQG�UHODWLYH�KXPLGLW\�RI�DLU�DUH�UDLVHG�VLPXOWDQHRXVO\�DIWHU�WKH�ORQJ�IURVW��7KH�VWDEOH�LQFUHDVH�RI�
WKHVH�SDUDPHWHUV�WDNHV�SODFH�GXULQJ�������KRXUV�EHIRUH�WKH�LFLQJ�

���



���$W� WKH� VDPH� WLPH� WKH�DWPRVSKHULF�SUHVVXUH� LV� UHGXFHG��7KH� UHGXFWLRQ�RI� WKLV�SDUDPHWHU WDNHV�SODFH�GXULQJ�������KRXUV�
EHIRUH�WKH�LFH�IRUPDWLRQ�

,I� WKHVH� FRQGLWLRQV� DUH� WDNLQJ� SODFH� WKH� PHDVXUHPHQWV� RI� DLU� WHPSHUDWXUH� DQG� UHODWLYH� KXPLGLW\� DUH� VXEVWLWXWHG� LQ� WKH�
GLVFULPLQDWH�IXQFWLRQ

\ �����7D���������:������ ����

,I�WKH�YDOXH�RI�WKH�IXQFWLRQ�LV�QHJDWLYH�WKH�IUHH]LQJ�UDLQ�DQG�JOD]H�IRUPDWLRQ�LV�QRW�H[SHFWHG��,I�WKH�YDOXH�RI�WKH�IXQFWLRQ�\!2�
WKH� LFLQJ� LV� SUHGLFWHG��7KH�PRGHO� DOORZV�SUHGLFWLQJ� WKH� LFH� IRUPDWLRQ���KRXUV�EHIRUH� WKH�SURFHVV� VWDUWV��7KH� OLQH� �O��� VHSDUDWHV� WKH�
SDUDPHWHUV
�YDOXHV LQ�WZR�FODVVHV��LFH�IRUPDWLRQ�SUHVHQFH��DERYH�WKH�VWUDLJKW�OLQH��DQG�LFH�IRUPDWLRQ�DEVHQFH��XQGHU�WKH�OLQH���,Q�RUGHU�
WR�SUHGLFW�WKH�URDG�LFLQJ�WKH�ZRUNLQJ�]RQH�LV�XVHG��7KH�ERXQGDU\�RI�WKLV�]RQH�RXWVSHQGV�WR�XSSHU�DQG�ORZHU�YDOXHV�RI�WKH�FRQILGHQFH�
LQWHUYDO�IRU�WKH������ILGXFLDOO\�SUREDELOLW\�

�������7D������� �����:������ �O��

$UURZ�VKRZV�YDULDWLRQ��2I�SDUDPHWHUV�YDULDWLRQ

���� &RQGLWLRQV�RI�KDUG�VQRZ�IRUPDWLRQ

7KH� PDLQ� FRQGLWLRQ� RI� LWV� IRUPDWLRQ� LV� D� VQRZ� SUHVHQFH� RQ� WKH� URDG� VXUIDFH�� 7KH� VQRZ� OD\HU� PD\�FRPSDFWV� ZKHQ� WKH�
IROORZLQJ�PHWHRURORJLFDO�FRQGLWLRQV�DUH�WDNH�SODFH�
,��7KH�DLU�WHPSHUDWXUH�LV�KLJKHU�WKHQ�����&�
���,I�WKH�DLU�WHPSHUDWXUH�FKDQJHV�IURP�����&�WR������&�WKH�VQRZ�OD\HU�PD\�FRPSDFWV�ZKHQ�WKH�UHODWLYH�KXPLGLW\�RI�DLU�LV�KLJKHU�WKHQ����
��
���,I�DLU�WHPSHUDWXUH�LV�KLJKHU�WKHQ����&�WKH�KDUG�VQRZ�LV�IRQGOHG�ZKHQ�WKH�LQWHQVLW\�RI�VQRZIDOO�,V�I!����PP�K�DQG�DW�WKH�VDPH�WLPH�
WKH�DLU�WHPSHUDWXUH�LV�UHGXFHG

6RYHWRY�%��-���-DNRYOHY�6��$��������6\VWHPV�PRGHOOLQJ��S������ ���9LVKDMD�VKNROD���0RVFRZ��LQ�5XVVLD��

.RQGUDWMHY.��-��O����$FWLQRPHOU\��7�0HWHRL]GDW/HOOOQJUDG� �LQ� 5XVVLD�,,YDQRY�9�1�� �O����� &DOFXODWLRQ� URDG� DQG� UXQZD\� VXUIDFH�

WHPSHUDWXUH�RQ�HYHU�� IUR]HQ�JURXQG��&ROOHFWLRQ�RI�VFLHQWLILF��ZRUNV��$HURSULHNW��9ROXPH�1�����S��������
�����LQ�5XVVLD��

=RORWDU�,��$���3X]DNRY�1��$���6LGHQNR�9��0���O�����:DWHU�� WKHUPDO�FRQGLWLRQV�LQ�URDG�EHG�DQG�SDYHPHQW��7UDVQSRUW��0RVFRZ��LQ�
5XVVLD��

%HOMDHY�1�0���5MDGQR�$�$���O������+HDO�FRQGLWLRQV�PHWKRGV��9LVKDMD�VKNROD��0RVFRZ��LQ�5XVVLD�����
%RJDWNLQ�2��(���(OOONHHYD�9��'�������:HDWKHU�IRUHFDVW�IRU�DYLDWLRQ�*LGURPHWHRL]GDW��/HQLQJUDG��LQ

���



,03$&7�2)�&21*(67('�75$)),&�21�(0,66,216�)520�52$'�9(+,&/(6

-��$��&R[

,PSHULDO�&ROOHJH�&HQWUH�IRU�(QYLURQPHQWDO�7HFKQRORJ\

���3ULQFHV�*DUGHQV

/RQGRQ

8.

M�&R[#LF�DF�XN

$EVWUDFW�� 0RWRU� YHKLFOHV� DUH� D� PDMRU� VRXUFH� RI� YRODWLOH� RUJDQLF� FRPSRXQGV� �92&V��� FDUERQ� PRQR[LGH� �&2��DQG�
QLWURJHQ�R[LGHV��12[��FRQFHQWUDWLRQV�LQ�XUEDQ�DLU��&RQJHVWLRQ�LQ�XUEDQ�DUHDV�LV�LQFUHDVLQJ�DQG�HPLVVLRQV�RI�92&V�DQG�
&2�XQGHU�FRQJHVWHG�FRQGLWLRQV�DUH�JUHDWO\�LQFUHDVHG��7KH�LPSDFW�RI�WKHVH�HOHYDWHG�OHYHOV�RQ�WKH�FDOFXODWLRQ�RI�HPLVVLRQ�
LQYHQWRULHV�LV�DVVHVVHG�XVLQJ�/RQGRQ��8.�DV�DQ�H[DPSOH�

.H\ZRUGV��DLU�SROOXWLRQ��XUEDQ��92&V��&2��FRQJHVWLRQ��&25O1$,5��&23(57�

�� $,5�32//87,21�$1'�(0,66,21�,19(1725,(6

$LU�SROOXWLRQ�IURP�YHKLFOHV�LQ�XUEDQ�DUHDV�LV�RQH�RI�WKH�IDVWHVW�JURZLQJ�DUHDV�RI�FRQFHUQ�LQ�(XURSH�WRGD\��7KH�
FRPEXVWLRQ� RI� FDUERQ�EDVHG� IXHOV� �SHWURO� DQG� GLHVHO�� WR� GULYH� PRWRU� YHKLFOHV� UHVXOWV� LQ D� YDULHW\� RI� SROOXWDQWV� EHLQJ�
HPLWWHG� LQWR� WKH� DWPRVSKHUH�� 7KH�PDMRU� SROOXWDQWV� RI� FRQFHUQ� LQFOXGH� FDUERQ�PRQR[LGH� �&2��� FDUERQ�GLR[LGH� �&2����
QLWURJHQ� R[LGHV� �12[��� YRODWLOH� RUJDQLF� FRPSRXQGV� �92&V��� DQG� SDUWLFXODWHV�� 6ROHO\�� DQG� LQ� FRPELQDWLRQ� WKHVH�
SROOXWDQWV� KDYH� DGYHUVH� HIIHFWV� RQ� WKH� KHDOWK� RI� WKH� SRSXODWLRQ� DQG� FRQWULEXWH� WR� GHWULPHQWDO� DWPRVSKHULF� FKDQJHV�
UHVXOWLQJ�LQ��IRU�H[DPSOH��DFLG�UDLQ�DQG�JOREDO�ZDUPLQJ��7KHUH�DUH�FXUUHQWO\�D�QXPEHU�RI�FRQFHUQV�UHODWLQJ�WR�WKH�LPSDFW�
RI�SROOXWLRQ�IURP�WUDIILF�RQ�KHDOWK�IURP�ERWK�SULPDU\�DQG�VHFRQGDU\�SROOXWDQWV�H�J��R]RQH������

$Q�LPSRUWDQW�DVSHFW�RI�GHYHORSLQJ�DEDWHPHQW�VWUDWHJLHV�IRU�SROOXWDQWV�LV�WR�XQGHUVWDQG�DQG�TXDQWLI\�WKH�VRXUFH�
RI�HPLVVLRQV��7KLV�UHTXLUHV�WKH�FROODWLRQ�RI�GDWD�IURP�PHDVXUHPHQWV�RI�HPLVVLRQV�IURP�PRWRU�YHKLFOHV�DQG�KRZ�WKH\�YDU\�
ZLWK�VSHHG�DQG�ORDG�,Q�GHSWK�VWXGLHV�RI�WKHVH�HPLVVLRQV�KDYH�EHHQ�FDUULHG�RXW�LQ�WKH�8.��(JJOHVWRQ��������DQG�LQ�(XURSH�
DV� SDUW� RI� WKH� (&� &25O1$,5� SURMHFW� �(JJOHVWRQ� HW� D,�� ������� 6SHHG�HPLVVLRQ� FXUYHV�� ZKLFK�YDU\� ZLWK� YHKLFOH�
WHFKQRORJ\�� KDYH� EHHQ� FRQVWUXFWHG� WR� UHODWH� HPLVVLRQV� �LQ� J,NP�� WR� DYHUDJH� WULS� VSHHG�� 7KH� UHVXOWDQW� HPLVVLRQ� IDFWRUV�
ZHUH�XVHG�WR�GHYHORS�HPSLULFDO�PRGHOV�WR�HVWLPDWH�WKH�OHYHOV�RI�SROOXWDQWV�EHLQJ�HPLWWHG�LQWR�WKH�DWPRVSKHUH�DV�D�UHVXOW
RI�URDG�WUDQVSRUW�DQG�DVVHVV�WKH�LPSDFW�RI�DEDWHPHQW�VWUDWHJLHV

(PSLULFDO� PRGHOV� WKDW� KDYH� EHHQ� GHYHORSHG� LQFOXGH�� RQ� D� (XURSHDQ� EDVLV�� &23(57� �&RPSXWHU� 3URJUDP� WR�
FDOFXODWH�(PLVVLRQV�IURP�5RDG�7UDIILF���$QGULDV�HW�D,��������IRU�WKH�(&�&25O1$,5�SURMHFW�DQG�RQ�D�QDWLRQDO�EDVLV��WKH�
8.� 1DWLRQDO� $WPRVSKHULF� (PLVVLRQV� ,QYHQWRU\� �1$(,�� URDG� WUDQVSRUW� ZRUN� �(JJOHVWRQ�� ������� 0RGHOV� VXFK� DV� WKLV�
SURYLGH�WKH�PHDQV�WR�FRPSDUH�HPLVVLRQV�IURP�GLIIHUHQW�FRXQWULHV��)RU�H[DPSOH��LQ�WKH�8.�URDG�WUDQVSRUW�LV�UHVSRQVLEOH�
IRU�����RI�&2�HPLVVLRQV� �&25O1$,5��������ZKHUHDV� LQ�+XQJDU\� WUDQVSRUW� LV�RQO\�UHVSRQVLEOH�IRU������&25O1$,5��
������

1RW�RQO\�DUH�WKHUH�ELJ�GLIIHUHQFHV�EHWZHHQ�FRXQWULHV�EXW�DOVR�EHWZHHQ�QDWLRQDO�HPLVVLRQV�DQG�HPLVVLRQV�LQ�
XUEDQ�DUHDV��)LJXUH���FRPSDUHV�WKH�URDG�WUDQVSRUW�FRQWULEXWLRQ�WR�HPLVVLRQV�LQ�WKH�8.�DV�D�ZKROH�DQG�/RQGRQ��7KLV�
FOHDUO\�GHPRQVWUDWHV�KRZ�FLWLHV�DUH�PDMRU�FRQWULEXWRUV�

���
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6SHHG�SURILOHV�LQ�XUEDQ�DUHDV�DUH�DOVR�YHU\�GLIIHUHQW�IURP�QDWLRQDO�DYHUDJHV��)RU�H[DPSOH��WKH�DYHUDJH�VSHHGV�RQ�
&ODVV� 
$
�URDGV�RQ�D�QDWLRQDO�EDVLV�LV����NSK��'HSDUWPHQW�RI�7UDQVSRUW������D��ZKHUHDV�LQ�*UHDWHU�/RQGRQ�LW�LV����NSK�
�'HSDUWPHQW�RI�7UDQVSRUW������E��

7KH�VSHHG�GLVWULEXWLRQ�XVHG�ZLWKLQ�WKH�HPSLULFDO�PRGHOV�LV�EDVHG�RQ�QDWLRQDO�DYHUDJHV��7KH�1$(,�GLVWULEXWLRQ�LV�
EDVHG� RQ� IRXU�*DXVVLDQ� GLVWULEXWLRQV� IRU� XUEDQ�� UXUDO� VLQJOH� FDUULDJHZD\�� UXUDO� GXDO� FDUULDJHZD\� DQG�PRWRUZD\� URDGV��
7KH�&23(57�GLVWULEXWLRQ�LV�EDVHG�RQ�RQH�VLQJOH�DYHUDJH�VSHHG��UHSUHVHQWDWLYH�RI�HDFK�RI�WKH�URDG�W\SHV�XUEDQ��UXUDO�DQG�
KLJKZD\�

&RQJHVWLRQ�LV�DOVR�D�PDMRU�IHDWXUH�RI�XUEDQ�DUHDV�DQG�ZLWK�UHVSHFW�WR�WKLV��:DUUHQ�6SULQJ�/DERUDWRU\��:6/��LQ�
WKH�8.�KDV� GHYHORSHG� D� G\QDPRPHWHU� F\FOH� WKDW� LV� W\SLFDO� RI� FRQJHVWHG�GULYLQJ� FRQGLWLRQV� �)DUURZ�HW� D,�� �������7KH�
DYHUDJH�VSHHG�GHWHUPLQHG�E\�WKLV�ZDV������NSK�� D�JRRG�GHDO�ORZHU�WKDQ�WKH�DYHUDJH�XUEDQ�VSHHG

,Q� WKLV� SDSHU�� WKH� HIIHFW� RQ�HPLVVLRQV�RI�DOORZLQJ� IRU� ORZHU�XUEDQ� VSHHGV� LV� LOOXVWUDWHG� IRU�/RQGRQ��8.�XVLQJ�
&23(57�DV�WKH�PRGHOOLQJ�WRRO�DQG�&25,1$O5�HPLVVLRQV�GDWD�

��� &23(57�0RGHO

,Q�DGGLWLRQ�WR�HPLVVLRQ�FKDUDFWHULVWLFV��/H��VSHHG�HPLVVLRQ�FXUYHV���WKH�&23(57�PRGHO�UHTXLUHV�LQIRUPDWLRQ�RQ�
YHKLFOH�VWRFN��7KDW�LV�WKH�QXPEHU�RI�YHKLFOHV�LQ�WKH�IOHHW�DQG�KRZ�PDQ\�FRPSO\�WR�ZKLFK�UHJXODWLRQ�ERWK�RQ�JDVROLQH�DQG�
GLHVHO�YHKLFOHV��7KH�FDWHJRULHV�LQWR�ZKLFK�WKH\�DUH�VSOLW�FDQ�EH�IRXQG�LQ�$SSHQGL[���

,QIRUPDWLRQ� RQ� WUDIILF� DFWLYLW\� VWDWLVWLFV� LV� DOVR� UHTXLUHG� 7KLV� LV� LQ� UHJDUG� WR� URDG� XVDJH� LQFOXGLQJ� GDWD� DERXW�
GLVWDQFHV�WUDYHOOHG�DQG�WKH�VSOLW�RI�YHKLFOHV�EHWZHHQ�GLIIHUHQW�URDG�FODVVHV�

(PLVVLRQ� FKDUDFWHULVWLFV��)RU� WKH� SXUSRVH� RI� WKLV� SDSHU� HPLVVLRQ� IDFWRUV� GHULYHG� IURP�&25,1$,5� DUH� XVHG�
�VHH�$SSHQGL[�����7KHVH�IDFWRUV�GR�QRW�FRYHU�VSHHGV�EHORZ����NSK�EXW�DV�WKH�LPSDFW�RI�FRQJHVWLRQ�LV�D�IRFXV�RI�WKH�VWXG\�
LV�ZDV�GHHPHG�QHFHVVDU\�WR�H[WUDSRODWH�WKH�FXUYHV�WR�LQFOXGH�WKH�FRQJHVWLRQ�VSHHG�RI������NSK�

9HKLFOH� VWRFN�� 8VLQJ� 'R7� VWDWLVWLFV� IRU� /RQGRQ�� LW� ZDV� FDOFXODWHG� WKDW� WKH� QXPEHU� RI� YHKLFOHV� LQ� *UHDWHU�
/RQGRQ�UHSUHVHQWV�DSSUR[LPDWHO\�����RI�WKH�WRWDO�8.�VWRFN��+HQFH�WKH������YHKLFOH�VWRFNGDWD��SHUV��FRP���ZDV�VFDOHG�
WR�UHSUHVHQW�WKLV��$SSHQGL[���VKRZV�WKH�YHKLFOH�VWRFN�ILOH�WKDW�ZDV�XVHG�

���



7UDIILF� DFWLYLW\� VWDWLVWLFV� 7KH� DYHUDJH� VSHHGV� DUH� DV� WKRVH� XVHG� IRU� WKH� 1DWLRQDO� $WPRVSKHULF� (PLVVLRQV� ,QYHQWRU\�
�(JJOHVWRQ�� ������ L�H�� XUEDQ� ��� NSK�� UXUDO� ��� NSK�� KLJKZD\� ���� NSK��ZLWK� D�PLOHDJH�GLVWULEXWLRQ� RI� ����XUEDQ�� ���� UXUDO�� ����
KLJKZD\��$V�DQ�LOOXVWUDWLRQ�RI�WKH�LPSDFW�RI�FRQJHVWLRQ��VFHQDULRV�ZHUH�LQYHVWLJDWHG�ZKHUH�WKH�XUEDQ�SRUWLRQ�ZDV�DVVXPHG�WR�EH�YHU\�
VORZ�PRYLQJ�

����&23(570RGHOOLQJ�

:LWKLQ� *UHDWHU� /RQGRQ� WKHUH� LV� D� PL[� RI� KLJKZD\V� DQG� IDVWHU� URXWHV� ZLWK� D� PRUH� FRQJHVWHG� FHQWUH�� $V� D� SUHOLPLQDU\�
LQYHVWLJDWLRQ�WKH�LPSDFW�RI�FRQJHVWLRQ�RQ�HPLVVLRQV�FDQ�EH�LOOXVWUDWHG�E\�FKDQJLQJ�WKH�XUEDQ�VSHHG�IURP����NSK�WR������NSK��7KXV�
VFHQDULRV���DQG���GHPRQVWUDWH�WKH�VHQVLWLYLW\�RI�HPLVVLRQV�WR�XUEDQ�VSHHG�

6FHQDULR�� ��9HKLFOH�VWRFN�ILOH�DV�IRU�/RQGRQ�DVVXPLQJ�QR�FRQJHVWLRQ��

7KLV�UHVXOWHG�LQ�D�EDVH�FDVH�HPLVVLRQV�LQYHQWRU\�IURP�ZKLFK�FKDQJHV�LQ�HPLVVLRQV�GXH�WR�RWKHU�VFHQDULRV�ZHUH�HVWLPDWHG

6FHQDULR����9HKLFOH�VWRFN�ILOH�DV�IRU�/RQGRQ�DVVXPLQJ�DOO�XUEDQ�GULYLQJ�FRQJHVWHG�

7KLV�JDYH�DQ�LQGLFDWLRQ�RI�KRZ�WKH�OHYHOV�RI�HPLVVLRQV�FKDQJH�GXULQJ�FRQJHVWLRQ�

7RJHWKHU�ZLWK�WKLV�WKH�LPSDFW�RQ�HPLVVLRQV�RI�DOO�JDVROLQH�YHKLFOHV�EHLQJ�ILWWHG�ZLWK�WKUHH�ZD\�FDWDO\WLF�FRQYHUWHUV��7:&V��
ZDV�LQYHVWLJDWHG�IRU�ERWK�QRQ�FRQJHVWHG�DQG�FRQJHVWHG�FRQGLWLRQV�

6FHQDULR����$OO�JDVROLQH�YHKLFOHV�ILWWHG�ZLWK�D�7:&�DVVXPLQJ�QR�FRQJHVWLRQ�

7KLV�VFHQDULR�ZDV�XVHG�WR�DVVHVV�WKH�LPSDFW�RQ�HPLVVLRQV�RI�ILWWLQJ�DOO�JDVROLQH�YHKLFOHV�ZLWK�7:&V�

6FHQDULR����$OO�JDVROLQH�YHKLFOHV�ILWWHG�ZLWK�D�7:&�DVVXPLQJ�DOO�XUEDQ�GULYLQJ�FRQJHVWHG�

7KH�LPSDFW�RI�FRQJHVWLRQ�RQ�HPLVVLRQV�ZDV�DVVHVVHG�XVLQJ�WKLV�VFHQDULR�

7KH�UHVXOWV� UHSRUWHG�LQ�WKLV�SDSHU��VKRZQ�LQ�7DEOH ���DUH�EDVHG�RQ�WKH�XUEDQ�SURSRUWLRQ�RI�JDVROLQH�YHKLFOHV�EHLQJ�GULYHQ�
XQGHU�FRQJHVWHG�FRQGLWLRQV�ZKHUHDV�LQ�UHDOLW\�RQO\�D�SHUFHQWDJH�DUH��)RU�H[DPSOH�LQ�/RQGRQ�����RI�YHKLFOHV�WUDYHO�EHORZ���NSK�LQ�WKH�
FHQWUDO�DUHD��'HSDUWPHQW�RI�7UDQVSRUW��������

���&RQFOXVLRQV

$6�FDQ�EH� VHHQ�IURP�7DEOH���� UHGXFLQJ�XUEDQ�VSHHGV� WR�UHSUHVHQW�FRQJHVWLRQ� L�H��FRPSDUH�FROXPQV���DQG���� UHVXOWV� LQ�DQ�
LQFUHDVH�RI������IRU�&2�DQG�����IRU�10�92&V��7KH�ILWWLQJ�RI�7:&V�WR�DOO�JDVROLQH�YHKLFOHV�FRXOG�UHVXOW�LQ�D�UHGXFWLRQ�RI�����IRU�
&2�DQG����� IRU�10�92&V� LI� WKHUH� LV� QR� FRQJHVWLRQ� �FRPSDUH� FROXPQV��� DQG�����12[� HPLVVLRQV�GR�QRW� YDU\�JUHDWO\� DV� WKH\� DUH�
GRPLQDWHG�E\�KLJKHU�VSHHGV��

&OHDUO\�� FRQJHVWLRQ� KDV� D� ODUJH� LPSDFW� RQ� &2� DQG� 92&� HPLVVLRQV��:LWK� FXUUHQW� FRQFHUQV� DERXW� XUEDQ� DLU� TXDOLW\�� WKH�
LQWURGXFWLRQ�RI�7:&V� LV� VHHQ� DV� D�PHDQV�RI�PDMRU� LPSURYHPHQW��+RZHYHU�� DV� WKLV� SDSHU�GHPRQVWUDWHV�� LI� FRQJHVWLRQ� LV� WDNHQ� LQWR�
DFFRXQW� LQ� HPLVVLRQ� LQYHQWRULHV�� WKH� H[SHFWHG�EHQHILW� RI� WKH�7:&�LV� VLJQLILFDQWO\� UHGXFHG� �FRPSDUH�FROXPQV���DQG���� IRU�&2�DQG�
92&V��$OVR��WKHVH�UHVXOWV�GR�QRW�WDNH�DFFRXQW�RI�H[SHFWHG�WUDIILF�JURZWK��VR�LQ�UHDOLW\�WKH�VLWXDWLRQ�FRXOG�EH�ZRUVH�

7DEOH����5HVXOWV�RI�&23(57�UXQV

(0,66,216
�.W��

/RQGRQ�6SOLW�1R�
&RQJHVWLRQ�

/RQGRQ� 6SLOW�
FRQJHVWLRQ

$OO� 7:&� 1R�
FRQJHVWLRQ

$OO� 7:&�
FRQJHVWLRQ

&2 ����� ������ ����� �����
10�92& ����� ����� ���� ����
12[ ���� ���� ���� ����

���



7KH� UDWLR� RI� 92&�12[� HPLVVLRQV� LV� DOVR� LPSRUWDQW�� DV� LQ� SRSXODWHG� UHJLRQV� RI� (XURSH� WKH� SKRWRFKHPLFDO�
SURGXFWLRQ�RI�R]RQH�LV�RIWHQ�92&�OLPLWHG��6LPSVRQ���������+HQFH��WKH�UHGXFWLRQ�RI�92&�HPLVVLRQV�LQ�WKHVH�DUHDV�LV�
YHU\�LPSRUWDQW��7KLV�IDFW� LV�D�VLJQLILFDQW�IHDWXUH�RI� WKH�PRGHOLQJ�VWXGLHV�GRZQZLQG�RI�/RQGRQ�WKDW�KDV�EHHQ�LQLWLDWHG�
E\�WKHVH�UHVXOWV��XVLQJ�WKH�/RQGRQ�3OXPH�0RGHO�RI�5�'HUZHQW��+RXJK�DQG�'HUZHQW���������

&OHDUO\�PRUH� LQIRUPDWLRQ� LV� UHTXLUHG�RQ�GULYLQJ�SDWWHUQV�DQG�HPLVVLRQV� WR� IXUWKHU�TXDQWLI\� WKH� LPSOLFDWLRQV�RI�
FRQJHVWLRQ�� 7KLV� QHHGV� WR� DOORZ� IRU� VWRS�VWDUW� FRQGLWLRQV� DV� ZHOO� DV� ORZ� DYHUDJH� VSHHGV� DQG� WR� LQFOXGH� GLUHFW�
PHDVXUHPHQWV�IURP�D�UHSUHVHQWDWLYH�VDPSOH�RI�YHKLFOHV�LQ�DGGLWLRQ�WR�WUDIILF�FHQVXV�GDWD��2WKHU�IHDWXUHV�VXFK�DV�FROG�VWDUW�
HPLVVLRQV�DUH�DOVR�EHLQJ�FRQVLGHUHG��$�UDQJH�RI�VFHQDULRV�FDQ�WKHQ�EH�SUHSDUHG�IRU�PRGHOOLQJ�VWXGLHV�RI�SKRWRFKHPLFDO�
R]RQH�SURGXFWLRQ�GRZQZLQG�RI�FLWLHV�

$FNQRZOHGJHPHQWV� 7KH�DXWKRU�ZRXOG�OLNH�WR�WKDQN�'U��(JJOHVWRQ�RI�1(7&(1�IRU�SURYLGLQJ�WKH�GDWD�IRU�WKLV�ZRUN�DQG�
'U��$S6LPRQ�IRU�KHU�JXLGDQFH� LQ�ZULWLQJ� WKH�SDSHU��7KH�IXQGV� IRU� WKLV�UHVHDUFK�KDYH�EHHQ�SURYLGHG E\� WKH�(FRQRPLF�DQG�

6RFLDO 5HVHDUFK�&RXQFLO��

5()(5(1&(6

$QGULDV��$��6DPDUDV��=���=DIOULV��'��DQG�=LHURFN��.��+����������&25,1$,5�:RUNLQJ�*URXS�RQ�(PLVVLRQ�)DFWRUV IRU�
&DOFXODWLQJ� ����� (PLVVLRQV� IURP� 5RDG� 7UDIILF�� 9ROXPH� ��� &23(57� &RPSXWHU� 3URJUDPPH� WR� FDOFXODWH�
(PLVVLRQV�IURP�5RDG�7UDIILF��(&�&RQWUDFW�1R��%����������O23+��'*�;,�%����

&KHOO��0�� DQG� +XWFKLQVRQ�� '�� ��������/RQGRQ� (QHUJ\� 6WXG\� � (QHUJ\� XVH� DQG� WKH� HQYLURQPHQW��/RQGRQ� 5HVHDUFK�
&HQWUH�� 3UHSDUHG� XQGHU� WKH� &RPPLVVLRQ� RI� WKH� (XURSHDQ� &RPPXQLWLHV
� 8UEDQ� DQG� 5HJLRQDO� (QHUJ\�
0DQDJHPHQW�3URJUDPPH�

&25O1$,5 ������� KWWS���ZZZ�DHDW�FR��XN-SURGXFWV�FHQWUHVL�QHWFHQ�FRUL�QDL�U�FRUL�QDL�U��KWPO�

'HSDUWPHQW�RI�WKH�(QYLURQPHQW��������8UEDQ�$LU�4XDOLW\�LQ�WKH�8QLWHG�.LQJGRP�

'HSDUWPHQW�RI�7UDQVSRUW �����D���7UDQVSRUW�6WDWLVWLFV�*UHDW�%ULWDLQ�������+062��/RQGRQ�

'HSDUWPHQW�RI�7UDQVSRUW �����E���/RQGRQ�7UDIILF� 0RQLWRULQJ�5HSRUW�������+062�/RQGRQ�

'HSDUWPHQW�RI�7UDQVSRUW ��������7UDIILF�6SHHGV�LQ�&HQWUDO�DQG�2XWHU�/RQGRQ���������+0�62��/RQGRQ�

(JJOHVWRQ��+�6� ��������7KH�&DOFXODWLRQ�RI� (PLVVLRQV� IURP�8.�3HWURO� (QJLQHG�0RWRU�9HKLFOHV��:DUUHQ� 6SULQJV�5HSRUW�
/5�����$3���6WHYHQDJH�

(JJOHVWRQ�� +�6��� *DXGLRVR�� 1��� *RULEHQ� 1��� -RXPDUG� 5�� 5LMNHERHU� 5&��� 6DPDUDV� =�� DQG=LHLFN� .�+ ��������
&25,1$,5�:RUNLQJ�*URXS�RQ�(PLVVLRQ�)DFWRUVIRU�&DOFXODWLQJ������(PLVVLRQV�IURP�5RDG�7UDIILF�9ROXPH����
0HWKRGRORJ\�DQG�(PLVVLRQ�)DFWRUV��)LQDO�5HSRUW��&(&��%UXVVHOV�

(JJOHVWRQ�� +�6�� �������� 3ROOXWLRQ� LQ� WKH� $WPRVSKHUH�� )XWXUH� (PLVVLRQV� IURP� WKH� �� 8.�� 1DWLRQDO� $WPRVSKHULF�
(PLVVLRQV�,QYHQWRU\��:DUUHQ�6SULQJV�5HSRUW�/5�������$3���6WHYHQDJH�

)DUURZ�� ,�.���%DLOH\��-���6DYDJH��&�$��6LPPRQGV��$&���&XGZRUWK��56���DQG�3DUNHV��6���������9HKLFOH�([KDXVW�
(PLVVLRQ�LQ�9HU\�&RQJHVWHG�7UDIILF�DW�/RZ�7HPSHUDWXUHV��:DUUHQ�6SULQJV�5HSRUW�/5������6WHYHQDJH�

+RXJK�� $0�� DQG� 'HUZHQW�� 5*� �������� &RPSXWHU� PRGHOOLQJ� VWXGLHV� RI� WKH� GLVWULEXWLRQ� RI� SKRWRFKHPLFDO� R]RQH�
SURGXFWLRQ�EHWZHHQ�GLIIHUHQW�K\GURFDUERQV��$WPRVSKHULF�(QYLURQPHQW��9RO������1R����SS�����������

6LPSVRQ��'� ��������/RQJ�SHULRG�PRGHOOLQJ�RI�SKRWRFKHPLFDO�R[LGDQWV� LQ�(XURSH��$WPRVSKHULF�(QYLURQPHQWV��9RO�����
1R�����SS����������

���



02'(//,1*�$1'�6,08/$7,21�)25�$�)/<�%<�:,5(�$,5&5$)7�

E\

3DGPD�0DGKXUDQDWK

6FLHQWLVW��)OLJKW�0HFKDQLFV�DQG�&RQWURO�'LYLVLRQ ��1DWLRQDO�$HURVSDFH�/DERUDWRULHV�

%DQJDORUH��,QGLD

$EVWUDFW� &RQWHPSRUDU\� KLJK� SHUIRUPDQFH� FRPEDW� DLUFUDIW� LV� IO\�E\�ZLUH� W\SH�� ,W� LV� LQKHUHQWO\� XQVWDEOH�JLYLQJ� WKH�
SODQIRUP�GHVLJQHU�WKH�IUHHGRP�WR�UHOD[�DLUFUDIW�VWDWLF�VWDELOLW\��7KLV�LQ�WXUQ�VKLIWV�WKH�UHVSRQVLELOLW\�RI�SURYLGLQJ�
DGHTXDWH� DUWLILFLDO� VWDELOLW\� WR� FRQWURO� V\VWHP� GHVLJQHUV�� 7ZR� SULPDU\� FRQVLGHUDWLRQV� JRYHUQ� VWDELOLW\�� 7KH� ILUVW� LV�
NQRZOHGJH� RI� WKH� VWDELOLW\� DQG� FRQWURO� FKDUDFWHULVWLFV� RI� WKH� EDVLF� DLUIUDPH�� 7KH� RWKHU� LV� +DQGOLQJ� 4XDOLW\� DQG� WKH�
3HUIRUPDQFH� UHTXLUHPHQWV� RI� WKH� XVHUV�� 7KLV� SDSHU� DGGUHVVHV� WKH� ILUVW� FRQVLGHUDWLRQ� RI� NQRZLQJ� WKH� IOLJKW�PHFKDQLFV�
SDUDPHWHUV�LQFOXGLQJ�WKH�VWDELOLW\�DQG�FRQWURO�FKDUDFWHULVWLFV�RI�WKH�XQDXJXPHQWHG�DLUFUDIW��7KHVH�HQDEOH�LGHQWLILFDWLRQ�RI�
FULWLFDO�DUHDV�IRU�GHVLJQ�DQG�DVVHVVPHQW�RI�WKH�FRQWURO�ODZ��$W�WKH�FKRVHQ�GHVLJQ�SRLQWV��WKH�DUW�RI�GHULYLQJ�OLQHDU�PRGHOV�
IURP�QRQOLQHDU�IOLJKW�PRGHO�LV�GHVFULEHG��7KH�SDSHU�FRQFOXGHV�ZLWK�D�GHVFULSWLRQ�RI�WKH�(QJLQHHU�LQ�WKH�/RRS�
6LPXODWRU�IDFLOLW\�WKDW�HQDEOHV WKH�GHVLJQHG�FRQWURO�ODZ�WR�EH�WHVWHG�RXW�SULRU�WR�DVVHVVPHQW�LQ�SLORW�LQ�WKH�ORRS�6LPXODWRU��

.H\ZRUGV��)OLJKW�6LPXODWLRQ��0RGHOOLQJ��$LUFUDIW�)OLJKW��)O\�%\�:LUH�&RQWURO��6LPXODWRUV�

�� ,1752'8&7,21

7KH� PRVW� LPSRUWDQW� SUHOLPLQDU\� WDVN� IRU� D� IOLJKW� FRQWURO� V\VWHP� GHVLJQHU� LV� WR� DQDO\]HU� WKH� VWDELOLW\� DQG� FRQWURO�
FKDUDFWHULVWLFV�RI�WKH�DLUFUDIW�WKDW�LV�WR�EH�FRQWUROOHG��7KH�HVVHQFH�RI�DQDO\VLV�LV�LQ�PRGHOOLQJ�WKH�DLUFUDIW��7KH�WHFKQLTXH�RI�PRGHOOLQJ�
DQ�XQVWDEOH�DLUFUDIW� LQ�WKH�QRQ�OLQHDU�GRPDLQ�LV�PXFK�WKH VDPH�DV�WKDW�RI�D�VWDEOH�DLUFUDIW��+RZHYHU��WKH�QHHG�IRU�D�ODUJH�QXPEHU�RI�
OLQHDU� DLUFUDIW� PRGHOV� FRPHV� DW� D�YHU\� HDUO\� VWDJH� DQG� LV� LQGLVSHQVDEOH� LQ� WKH� GHVLJQ�DQG� GHYHORSPHQW� F\FOH� RI� WKH� XQVWDEOH�
DLUFUDIW��

7KH� JHQHULF�PDWKHPDWLFDO� IOLJKW� PRGHO� RI� WKH�DLUFUDIW� LV�KLJKO\� QRQ�OLQHDU� UHSUHVHQWLQJ� DOO� SKDVHV� RI� IOLJKW��DOO� IOLJKW�
FRQGLWLRQV�DQG�DOO�FRQILJXUDWLRQV��7KHUH�H[LVWV�MXVW�RQH�PRGHO�FDSDEOH�RI�VLPXODWLQJ�DQ\�PDQRHXYUH�RQH�FDQ�FRQFHLYH��
7KH�VWDWH�RI�WKH�DUW�FRPSXWHUV�WKHRUHWLFDOO\�PDNH�LW�SRVVLEOH�WR�GHULYH�QRQ�OLQHDU�FRQWURO�IRU�D�QRQ�OLQHDU�SODQW��3UDFWLFDO��
FRQVLGHUDWLRQV�RI�FRQWUROOLQJ�D�KLJKO\�FRPSOH[�VWDWLFDOO\�XQVWDEOH�FRPEDW�DLUFUDIW�GLFWDWH�FRQWURO�ODZ�OHVLRQ�WR�EH�FDUULHG�
RXW�LQ�WKH�OLQHDU�GRPDLQ�

7KLV� GHPDQGV� OLQHDU� SHUWXUEDWLRQ� PRGHOV� RI WKH� DLUFUDIW� WR� EH� GHULYHG� DW� DOO� GHVLJQ� SRLQWV� RI� LQWHUHVW�� H�
PHWKRG�RI�UHFRJQLVLQJ�WKH�SRLQWV�RI� LQWHUHVW�IRU�HQVLJQ�LV�FRYHUHG�LQ�GHWDLO�E\�GHULYLQJ�IOLJKW�PHFKDQLFV�SDUDPHWHUV��$W�
LGHQWLILHG�SRLQWV�� WKH� OLQHDU�SHUWXUEDWLRQ�PRGHOV�DUH�JHQHUDWHG��7KH� VWUXFWXUH�RI� WKH�PRGHOV� LV�GHVFULEHG� IROORZHG�E\�D�
EULHI�GHVFULSWLRQ�RI�WHVWLQJ�SKLORVRSK\�LQ�D�UHDO�WLPH�(QJLQHHU�IULHQGO\�6LPXODWLRQ�IDFLOLW\�

�� 7+(�121�/,1($5�)/,*+7�02'(/

7KH� JHQHULF� QRQ�OLQHDU� IOLJKW� G\QDPLF�PRGHO� GHIDPHG�ZLWK� UHVSHFW� WR� WKH� FHQWUH� RI� JUDYLW\� LQ� WKH� ERG\� D[HV� LV� DV� LQ�
HTXDWLRQ�����

;�W�� �I�[�W��[�W��X�W�����������������������������������

:KHUH� ;6 >9��D��E��S��T�U�<��T ��M �;�<�=@
�X6 >GH��GD��GU��GW�����������������������@

7KH�VHQVRUV�ZKLFK�VHQVH�WKH�IOLJKW�YDULDEOHV�OLNH�DFFHOHUDWLRQV��DQJXODU�UDWHV��IORZ�YDULDEOHV�OLNH�DQJOH�RI�DWWDFN��
VLGHVOLS� DQG� VSHHG� DUH� DW� ORFDWLRQV� RIWHQ� IDU� DZD\� IURP� WKH� FHQWUH� RI� JUDYLW\�� 7KXV�� IRU� GHULYLQJ� OLQHDU� REVHUYDWLRQ�
PRGHOV��QRQ�OLQHDU�REVHUYDWLRQ�HTXDWLRQ�����DUH�HTXDOO\�LPSRUWDQW�

\  �J�[�X�;SS���<SS�=SS� ���

:KHUH \6>;�;��D[�D\�D]��J��DV�/�'����@�

���



7KH� HTXDWLRQV� PDNH� WKH� DVVXPSWLRQV� WKDW� WKH� DLUFUDIW� LV� D� ULJLG�
ERG\�IO\LQJ�RYHU�D�IODW�QRQ�URWDWLQJ�HDUWK��6XFK�D�PRGHO�LV�FDSDEOH�
RI� H[HFXWLQJ� DQ\� NLQG� RI� PDQRHXYUH�� $Q� H[DPSOH� RI� D� FRPEDW�
PDQRHXYUH�LV�VKRZQ�LQ�)LJXUH����,I�RQH�ZHUH�WR�DQDO\VH�WKH�OLQHDU�
G\QDPLFV�RI�WKH�DLUFUDIW�DW�GLIIHUHQW�SRLQWV�LQ�WKLV�PDQRHXYUH��WKH\�
ZLOO� EH� VKRZLQJ� GLIIHUHQW�&KDUDFWHULVWLFV�� ,W� LV� WKHUHIRUH� HVVHQWLDO�
WR� DQDO\VH� WKH� PRGHOV� IRU� YDULRXV� W\SHV� RI�PDQRHXYUH� VWDWHV� IRU�
ZKLFK�HTXLOLEULXP�FDQ�EH�GHILQHG��7KH�FRQFHSW�RI�HTXLOLEULXP�RU�
WULP� UHOHYDQW� WR� VWDUWLQJ� WKH� GHVLJQ� RI� FRQWURO� ODZ� LV� FRYHUHG�
EHORZ�

���(48,/,%5,80�$1$/<6,6

$�JHQHUDOL]HG�V\VWHP�RI�WKH�IRUP�;� �I��[��X�� LV� LQ�DQ�
HTXLOLEULXP�VWDWH�ZKHQ�;�LV�]HUR�DQG�WKH�YDOXH�RI�[�LV�VWHDG\��)RU�
VWDELOLW\�DQG�FRQWURO�DQDO\VLV��WKH�SHULRG�RI�LQWHUHVW�LV�OHVV�WKDQ�RQH�
KXQGUHG� VHFRQGV�� ,W� LV� WKHUHIRUH� XVHIXO� WR� YLVXDOLVH� D�PDQRHXYUH�
OLNH� D� ORRS� DQG� IUHH]H� WKH� IOLJKW� DW� GLIIHUHQW� LQWHUYDOV� RI� WLPH� LQ�
WKDW� SDUWLFXODU� PDQRHXYUH� DQG� VWXG\� WKH� G\QDPLFV� DURXQG� WKH�
IUR]HQ� WLPH� LQWHUYDO� �)LJXUH� ����$W� HDFK� RQH� RI� WKHVH� SRLQWV�� WKH�
WULP�VWDWH�DQG� WKH� OLQHDU�0RGHO�ZLOO�EH�GLIIHUHQW� WR� WKRVH�DW�RWKHU�
SRLQWV� RI� WLPH�� 7KXV� D� VLQJOH� QRQ�OLQHDU� IOLJKW� PRGHO�
HQFRPSDVVLQJ� UHSUHVHQWDWLRQ� RI� IOLJKW� DW� DOO� SRLQWV� LQ� WKH� IOLJKW�
HQYHORSH�FDQ�UHQGHU�LWVHOI�LQWR�D�VWULQJ�RI�VWDWH�VSDFH�OLQHDU�PRGHOV�
TXDOLILHG� E\� IOLJKW� FRQGLWLRQ�� FRQILJXUDWLRQ�� IOLJKW� VWDWH� DQG� WULP�
W\SH�� 7KH� WULP� VWDWH� LWVHOI� FDQ� JLYH� LQVLJKW� LQWR� D� KRVW� RI� ZHOO�
XQGHUVWRRG� IOLJKW� PHFKDQLFV� SDUDPHWHUV�� $Q� H[DPSOH� RI� D� WULP�
VWDWH�LQIRUPDWLRQ�FRPLQJ�RXW�RI�DQ�DXWRPDWHG�OLQHDUL]LQJ�VRIWZDUH�
$//6� >5HNKD@� �)LJXUH� �� �� LV� VKRZQ� LQ� 7DEOH� ��� $LUFUDIW�
PDQRHXYUH�FDQ�EH�DV�GLYHUVH�DV�WKH�SLORW�ZKR�IOLHV�LW�PDNLQJ�LW�DQ�
LQILQLWH� VHW��$Q\�PDQRHXYUH� WKDW� LV�ZHOO�XQGHUVWRRG� UHQGHUV� LWVHOI�
WR� EH� PDWKHPDWLFDOO\� GHIDPHG�� %DVLFDOO\� WKLV� PHDQV� WUDQVODWLQJ�
SLORWV
� RSLQLRQ� RI�ZKDW� FRQVWUDLQWV� D�PDQRHXYUH� WR� DQ�(QJLQHHUV
�
ODQJXDJH�� 6RPH� YHU\� ZHOO� XQGHUVWRRG� DQG� RIWHQ� HQFRXQWHUHG�
PDQRHXYUHV�DUH��6WUDLJKW�DQG�/HYHO�SXOO�XS��7XUQV�DQG�6SLQ��7KH�
LPSOLFDWLRQV�RI�WKH�GLIIHUHQW�WULP�FRQVWUDLQWV�IRU�WKHVH�PDQRHXYUHV�
DUH�DV�IROORZV�

����6WUDLJKW�DQG�OHYHO�)OLJKW�7ULP

7KLV�WULP�RSWLRQ�LPSOLHV�WKDW�IRU�D�JLYHQ�IOLJKW�FRQGLWLRQ��
WKH� GHILQHG� 0DFK� DQG� DOWLWXGH� DUH� FRQVWDQWV� DQG� WKH� ZLQJV� DUH�
OHYHOOHG�RXW��7KLV�ZKHQ� WUDQVODWHG�PHDQV� VDWLVI\LQJ� WKH� IROORZLQJ�
FRQVWUDLQW�HTXDWLRQV�

���



0$&+ 975,0� 0HWHUV�VHF 36� 0LOOLEDUV

$/7,78'( 0HWHUV /' 37�36 0LOOLEDUV
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S &OS &PS &QS &'S &/S &\S

T &OT &PT &QT &'T &/T &\T

U &OU &PU &QU &'U &/U &\U

YHO &OY &PY &QY &'Y &/Y &\Y

PDFK &OP &PP &1P &'P &/P &\P

DOSKD &OD &PD &QD &'D &OD &\D

EHWD &OE &PE &QE &'E &/E &\

DOWLWXGH &OK &PK &QK &'K &/K &\K

DOSGRW &OD &PD &QD &'D &/D &\D

EWDGRW &OE &PE &QE &'E &/E &\E

DLOHURQ &OGD &PGD &QGD &'GD &/GD &\GD

HOHYRQ &OGH &PGH &QGH &'GH &/GH &\GH

UXGGHU &OGU &PGU &QGU &'GU &/GU &\GU

SOD &OW &PW &QW &'W &/W &\W

OHI &OGI &PGI &QGI &'GI &/GI &\GI
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����3XOO� XS�7ULP�

7KLV�WULP�DVVXPHV�WKDW�WKHUH�LV�QR�ODWHUDO�PRWLRQ�EXW�WKHUH�LV�D�FRQVWDQW�SLWFK�UDWH�VDWLVI\LQJ�WKH�IROORZLQJ�FRQVWUDLQWV�
I ��S U ��T FRQVWDQW� �������

IURP��D  ��HTXDWLRQ�DQG�DERYH�FRQVWUDLQWV�RQH�JHWV

T ����PJ�Q�FRV�T � D���)W]�FRV�D �)W[ VLQD����P9�FRV�E �������

����7XUQ�7ULP�

7KLV�RSWLRQ�LPSOLHV�WKDW�WKHUH�LV�QR�ODWHUDO�DFFHOHUDWLRQ�� Q\��7KHUHIRUH

Q\ ���I ���T  ����� �������
7KHVH�HTXDWLRQV�DORQJ�ZLWK�WKH�IDFW�[� ���IRU�DQ\�HTXLOLEULXP�\LHOGV

3V ��< VLQ�J �FRV�E ��T�WDQ�E
4 � ��< VLQ

�I/�>�VLQJ VLQ�E r �VLQ�J VLQ�E� VLQ�J FRV�E��VLQ� I/����@
5V T�WDQI/�FRV�E
3V SFRV�D �UVLQD
5V �3V SVLQ D �UFRVD

I  �WDQ
��
��S�< ��

T  �WDQ
��
�T�U�

<  �7DQ
��
�I /�9�

I / r WDQ
��
��Q�� 6LQ�J��FRVJ

����VSLQ�WULP�

7KLV�WULP�LPSOLHV�VDWLVI\LQJ�WKH�IROORZLQJ�FRQVWUDLQWV

DtDV�

Z _<_�
5 YFRVJ��Z �������������

3 �<VLQT
4 <FRV�TVLQI
5 <FRV�TFRVI

����)/,*+7�0(&+$1,&6�3$5$0(7(56

)RU� D� FKRVHQ� WULP� W\SH�� WKH� FRUUHVSRQGLQJ�FRQVWUDLQ�HTXDWLRQ� LV� VHOHFWHG��7KH� DLUFUDIW� IOLJKW� HTXLOLEULXP� LV�GHWHUPLQHG�
XVLQJ�DSSURSULDWH�FRQVWUDLQHG�RSWLPL]DWLRQ�DOJRULWKP��$�ZHDOWK�RI� LQIRUPDWLRQ� LV�REWDLQHG�DW� WULP� IURP�WKLV�DXWRPDWHG�
VRIWZDUH�$//6� DV� LQ� 7DEOH� ��� $� FORVH� VFUXWLQ\� RI� WKH� YDULDEOHV� OLVWHG� JLYH� LQVLJKW� LQWR� WKH� SDUDPHWHUV� OLNH� WKH� QRQ��
'LPHQVLRQDO�GHULYDWLYHV��WKH�FRQWURO�VHWWLQJV�UHTXLUH�WR�DFKLHYH�HTXLOLEULXP��7KHVH�YDOXHV�SHUPLW�RWKHU�IOLJKW�0HFKDQLFV�
SDUDPHWHUV�OLNH�/&'3��&DQG\�WR�EH�GHULYHG��$�SORW�RI�YDULDEOH�&DP�REWDLQHG�DIWHU�WULPPLQJ�WKH�DLUFUDIW�V\VWHPDWLFDOO\�
ZLWK�UHVSHFW�WR�GLIIHUHQW�0DFK�QXPEHU��$QJOH�RI�DWWDFN�DQG�DOWLWXGH�LV�VKRZQ�LQ�)LJXUH����)URP�WKLV�LW�LV�HYLGHQW�WKDW�IRU
FRQWURO�ODZ�GHVLJQ��OLQHDU�PRGHOV�QHHG�WR�EH�JHQHUDWHG�DW�FORVH�LQWHUYDOV�ZKHUH�WKH�SLWFK�XS�LV�FKDQJLQJ�GUDVWLFDOO\��7KH�
VWUXFWXUH�RI�WKH�PRGHO�LV�GHWDLOHG�LQ�WKH�QH[W�VHFWLRQ�

���






����/,1($5�)/,*+7�02'(/�$1'�,76�6758&785(

$VVXPLQJ�WKH�DLUFUDIW�IOLJKW�LV�FORVH�WR�QRPLQDO�RU�HTXLOLEULXP�FRQGLWLRQV��WKH�JHQHUDOL]HG�V\VWHP
-[Q�W� I��[Q �W��[Q �W��XQ �W�������� �������

&DQ�EH�UHSUHVHQWHG�E\�OLQHDU�V\VWHP�LQ��L��JHQHUDOL]HG�IRUP�DV
.[ $�[�%�X ���������

< &�[�'�X ���������
�LL��6WDQGDUG�IRUP

[ $V[�%VX� LQ�VWDQGDUG�IRUP ���������

< &V[�'VX ���������

$V�LW�LV�ZHOO�HVWDEOLVKHG�WKDW�IRU�VPDOO�SHUWXUEDWLRQ�DQDO\VLV�RI�DQ�DLUFUDIW�WKH�ORQJLWXGLQDO�DQG�ODWHUDO�
G\QDPLFV�FDQ�EH�FRQYHQLHQWO\�GHFRXSOHG��WKH�IROORZLQJ�ORQJLWXGLQDO�DQG�ODWHUDO�PRGHOV�DUH�XVHG

����/RQJLWXGLQDO�

6WDWH�HTXDWLRQV�LQ�VWDQGDUG�IRUP

;LRQ $LRQ;LRQ�%LRQ8LRQ� �������

:KHUH
;LRQ� >D�T��TY�9@ ���������

XLRQ�� >GH��GI��GW@ ���������
2EVHUYDWLRQ�HTXDWLRQV

< LRQ  &�LRQ ;LRQ��'��LRQ8LRQ �������
:KHUH

<LRQ� >�DV�T�U�V��TU V�DQ]�U�V�DQ]�J@ ���������

����/DWHUDO�

6WDWH�HTXDWLRQV

;ODW�� $ODW ;ODW �%ODW XODW �������

:KHUH
;ODW� �� >S�U� E��M@ ���������

8 ODW� �� >GD��G U@ ���������

2EVHUYDWLRQ�HTXDWLRQV

<ODW &ODW ;ODW��'ODW 8ODW �������

:KHUH

<ODW���  >SV�UU� EUV �DQ\�UV�DQ\��M V@ ���������
:KHUH

$LM��� �G[
�
�G[������% LM� G[�GX�����F LM� G\�G[�������' LM G\�GX

)RU� WKH� VDPH� IOLJKW� FRQGLWLRQ�� IRU� WKH� IROORZLQJ�PDQRHXYUH�QDPHO\�� 6WUDLJKW� DQG�/HYHO��3XOO�XS��7XUQ�� WKH�GLIIHUHQFH�
EHWZHHQ�WKH�PRGHOV�OLHV� LQ�WKH YDOXHV�RI� WKH�$�%�&�DQG�'�0DWUL[�HOHPHQWV��7KLV�LPSOLHV�WKDW�D�FRQWURO�ODZ�GHVLJQHG�LQ�
WKH� OLQHDU� GRPDLQ�� QR� PDWWHU� ZKDW� PRGHO� KDV� EHHQ� WDNHQ� IRU�
VWDUWLQJ� WKH�GHVLJQ�PHHWV� WKH�GHVLJQ�REMHFWLYHV��:KLFK� W\SH�RI�
OLQHDU� PRGHO� LV� EHVW� WR� EH� FRQVLGHUHG� IRU� GHVLJQ� LV� DJDLQ�
GHSHQGHQW� RQ� WKH� SDUDPHWHUV� ZKLFK� KLJKOLJKW� WKH� LVVXHV�
FRQVLGHUHG� FULWLFDO� VXFK� DV� WLPH� WR� GRXEOH�� SLWFK� UHFRYHU\�
PDUJLQ�� /DWHUDO� &RQWURO� 'HSDUWXUH� SDUDPHWHU�/&'3��� FRQWURO�
SRVLWLRQ� DW� WULP� HWF�� 7KLV� LV� DVVHVVHG� E\� H[DPLQLQJ� WKH� )OLJKW�
0HFKDQLFV� SDUDPHWHUV� REWDLQHG� DW� WKH� HTXLOLEULXP� SRLQW�� )RU�
H[DPSOH�� IURP� WKH� SORW� RI� /&'3� YV�� &DQG\� RI� )LJXUH� ��� LW� LV�
VHHQ� WKDW� WKH� FORVHG� ORRS� VLPXODWLRQ� QHHGV� WR� EH� DVVHVVHG�
FULWLFDOO\�ZKHUH�LW�VKRZV�D�WHQGHQF\�WR�GHSDUW�� L�H��LQ�WKH�UHJLRQ�
ZKHUH�/&'3�DQG�&DQG\�DUH�QHJDWLYH��6XFK�DQ�DVVHVVPHQW�FDQ�
EH� GRQH� LOO� D� QRQ�OLQHDU� UHDO� WLPH� VLPXODWRU� SODWIRUP� ZKLFK�
SHUPLWV� GHWDLOHG� VWXG\� RI� WKH� WLPH� KLVWRU\� RI� DOO� YDULDEOHV�
ZKHWKHU�RI�WKH�)OLJKW�PRGHO�RU�WKH�FRQWURO�PRGHO�
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$�SODWIRUP� WKDW� SHUPLWV� EDWFK� VLPXODWLRQ DV�ZHOO� DV� UHDO� WLPH� VLPXODWLRQ� LV�KLJKO\�GHVLUDEOH��$� IDFLOLW\� WKDW� LV�
XVHU�IULHQGO\�DQG�HDV\�WR�RSHUDWH�E\�GHVLJQHUV�ZKLFK�SHUPLWV�WKH�FRQWURO�ODZ�GHVLJQHU�WR�PDNH�TXLFN�FKDQJHV�DQG�VHH�IRU�
KLPVHOI�WKH�HIIHFW�RI�WKH�FKDQJH�LQ�DQ�REMHFWLYH�PDQQHU�LV�HVVHQWLDO��7KH�RXWFRPH�RI�VXFK�D�QHHG�LV�WKH�(/6�IDFLOLW\�DW�WKH�
1DWLRQDO�$HURVSDFH�/DERUDWRULHV>3DGPD�HW�DO@��

����6,08/$�7,21�02'(/�,1�(/6�$1'�$//6

(/6�LV�DQ�(QJLQHHU�LQ�WKH�/RRS�6LPXODWRU�FRQFHLYHG�WR�FDWDO\VH�WKH�GHVLJQ�RI�&RQWURO�/DZ�IRU�D�/LJKW�&RPEDW�
DLUFUDIW��7KH� LQJUHGLHQWV�RI� WKH� VLPXODWRU�DUH�DQ�(QJLQHHU
V� VWDWLRQ�FRPSULVLQJ� WKH� WKURWWOH�DQG� WKH�FRQWURO� VWLFN�� D�GDWD�
DFTXLVLWLRQ�V\VWHP�WKDW�FRQYHUWV� WKH�FRQWURO� LQSXWV� WR� WKH�GLJLWDO�GRPDLQ��D�QXPHULF�SURFHVVRU�VROYLQJ�WKH�VL[�GHJUHH�RI�
IUHHGRP�IOLJKW�HTXDWLRQV��DQG�D�JUDSKLF�SURFHVVRU�SURYLGLQJ�WKH�YLVXDOV��7KH�GLIIHUHQW�PRGXOHV�DUH�FRQQHFWHG�YLD�HWKHPHW�
DV�VKRZQ�LQ�WKH�)LJXUH���

7KH� IOLJKW� PRGHO� LWVHOI� LV�
UHSUHVHQWHG� LQ� D� VFKHPDWLF� ZD\� DV� LQ�
)LJXUH� ��� ,W� FRPSULVHV� RI� YDULRXV� VXE�
PRGXOHV� QDPHO\� WKH� HQJLQH�� WKH� DFWXDWRU��
WKH� DWPRVSKHUH�� WKH� DHURG\QDPLF� GDWD�
PRGHO�� WKH� IOLJKW� PRGHO�� WKH� FRQWURO�
PRGHO�� WKH� ZHLJKW�� FHQWUH� RI� JUDYLW\� DQG�
,QHUWLD� PRGHO�� 7KH� OLQHDU� FORVHG� ORRS�
PRGHO� UHVSRQVHV� DUH� ILUVW� FRPSDUHG� ZLWK�
WKH� QRQOLQHDU� FORVHG� ORRS� PRGHO�
UHVSRQVHV� IRU�VPDOO�SHUWXUEDWLRQ�LQSXWV�WR�
DVFHUWDLQ� WKH� FRUUHFWQHVV� RI�
LPSOHPHQWDWLRQ� RI� WKH� FRQWURO� ODZ��
6XEVHTXHQWO\� WKH� ODZ�LV� WHVW� IORZQ�E\� WKH�
7HVW� (QJLQHHU� RU� WKH� 'HVLJQ� (QJLQHHU� LQ�
WKH� (/6� 6LPXODWRU�� $� FRPSDULVRQ� RI�
RSHQ� ORRS� DQG� FORVHG� ORRS� UHVSRQVH�
SORW� LQ� )LJXUH� �� VKRZV� WKH� GHJUHH� RI�
FRQWUROODELOLW\�RI�WKH�VWDELOLW\�RI�D�FRPEDW�
DLUFUDIW�� 7KH� LWHUDWLYH� SURFHGXUH� IRU�
WHVWLQJ� LV� VKRZQ� LQ� WKH� IORZ�
GLDJUDP�)LJXUH� ���� 7KH� DQDO\VLV� RI� WKH�
WLPH� KLVWRULHV� RI� VLPXODWHG� FRQWUROOHG�
IOLJKW� LV� DQ� REMHFWLYH� IHHGEDFN� WKDW�
LQGLFDWHV� ZKHWKHU� RU� QRW� WKH� &RQWURO� ODZ�
GHVLJQ�LV�WR�EH�UHIPHG�RU�WR�EH�IUR]HQ�IRU�IXUWKHU�HYDOXDWLRQV�E\�IO\HUV�

���





����&21&/86,216
7KH� UROH� RI� PRGHOOLQJ� DQG� VLPXODWLRQ� LV� DQ�

HVVHQWLDO� HOHPHQW� LQ� WKH� &RQWURO� ODZ� GHVLJQ� SURFHVV��
ZKLFK�,V�VHHQ WR�EH�D�ORQJ�GUDZQ�LWHUDWLYH�SURFHGXUH��7KH�
DHURG\QDPLF�GDWD��IRU�WKH�IOLJKW�PRGHO�EHIRUH�WKH�DLUFUDIW�
LV� WHVW� IORZQ� FRPHV� IURP� WKH� ZLQG� WXQQHO�� +HQFH� DQ\�
PDWKHPDWLFDO�PRGHO�ZKHWKHU� OLQHDU� RU� QRQ�OLQHDU� FDQ� DW�
EHVW� EH� DV� DFFXUDWH� DV� WKH�ZLQG� WXQQHO� GDWD�ZLOO� SHUPLW��
7KHUHIRUH�� WKH� SURFHVV� RI� JHQHUDWLQJ� PRGHOV� DQG�
VLPXODWLQJ� FRQWLQXHV� HYHQ� DV� WKH� IOLJKW� WHVWV� SURFHHG��
$Q\�VXUSULVHV�FRPLQJ�RXW�RI� WKH�DHURG\QDPLF�GHULYDWLYH�
HVWLPDWHV� IURP� WKH�IOLJKW� WHVW� LGHQWLILFDWLRQ�PHWKRGV�ZLOO�
KDYH�WR�EH�DEVRUEHG�WR�XSGDWH�WKH�DHURG\QDPLF�GDWD�DQG�
WKH�PRGHO��&KDQJHV� WKHUHIRUH�SRLQW� WR�JRLQJ�EDFN�WR�WKH�
ILUVW� VWHS� LQ� WKH� LWHUDWLYH� GHVLJQ� SURFHGXUH�� /LNH� LQ� DQ\�
JRRG�RSWLPL]DWLRQ�SURFHGXUH�� WKH� HIIRUW� LQ� WKH�YHU\� ILUVW�
VWHS�LV�WKH�KDUGHVW�DQG�NQRZOHGJH�JDLQHG�GXULQJ�LWHUDWLRQV�
KHOSV�LQ�FRQYHUJLQJ�IDVW�WRZDUGV�WKH�IP	�JRDO��$�/LQHDU�PRGHO�
VRIWZDUH�WRRO�OLNH�$//6�DQG�DQ�(QJLQHHU�IULHQGO\�6LPXODWRU�
OLNH�(/6�DUH�YLWDO�P�FDWDO\]LQJ�WKH�GHVLJQ�RI�WKH�FRQWURO�ODZ�RI�D�
)O\�%\���:LUH�DLUFUDIW�

����5()(5(1&(6

5HNKD�5�DQG�3DGPD�0DGKXUDQDWK��$//6�� $�µ�/LQHDUL]LQJ /LQN�6RIWZDUH�� /LQNV�)OLJKW�6LPXODWLRQ�WR�&RQWURO�/DZ�
'HVLJQ����1$/�3'�)&�������0D\�����
3DGPD� 0DGKXUDQDWK�� 3DVKL,NDU�$�$��� 7KRPDV�0�7�� 1DJDUDM�6�DQG� 6TQ�/GU�%�%�0LVUD��(/6� � (QJLQHHU� LQ� WKH� /RRS�
6LPXODWRU�1$/�'RFXPHQW�-XQH�������

����6<0%2/6
9 $LUFUDIW�WRWDO�YHORFLW\�LQ�P�V�
D $QJOH�RI�DWWDFN�LQ�UDGLDQV
D V 6WDOO�DQJOH�RI�DWWDFN�LQ�UDGLDQV
E 6LGHVOLS�LQ�UDGLDQV
JC )OLJKW�SDWK�DQJOH�LQ�GHJUHHV
8�ERG\�D[LV�LQ�P�V $LUFUDIW�OLQHDU�YHORFLW\�DORQJ��[
9�ERG\�D[LV�LQ�P�V $LUFUDIW�OLQHDU�YHORFLW\�DORQJ�\
:�ERG\�D[LV�LQ�P�V $LUFUDIW�OLQHDU�YHORFLW\�DORQJ�Z
3�ERG\�D[LV�LQ�UDG�V $LUFUDIW�OLQHDU�YHORFLW\�DORQJ�[
4�ERG\�D[LV�LQ�UDG�V $LUFUDIW�OLQHDU�YHORFLW\�DORQJ��\
5�ERG\�D[LV�LQ�UDG�V $LUFUDIW�OLQHDU�YHORFLW\�DORQJ�Z
1 /RDG�IDFWRU
0 0DVV�LQ�NRLO�QHZWRQV
4 $FFHOHUDWLRQ�GXH�WR�JUDYLW\�LQ�P�V�
< <DZ�DWWLWXGH�LQ�UDGLDQV
T 3LWFK�DWWLWXGH�LQ�UDGLDQV
M 5ROO�DWWLWXGH�LQ�UDGLDQV
Z 6SLQ�UDWH�LQ�UDGLDQV�6(&
,SS 3LORW�RU�VHQVRU�SRVLWLRQ�Z�U�W�F�J�DORQJ�,�D[LV�LQ�PHWHU�, [�\�]
GH (OHYDWRU�SRVLWLRQ�LQ��UDGLDQV
GD $LOHURQ�SRVLWLRQ�LQ��UDGLDQV
GU UXGGHU�SRVLWLRQ�LQ��UDGLDQV
GI )ODS�SRVLWLRQ�LQ��UDGLDQV
GW 7KURWWOH�SRVLWLRQ�LQ�GHJUHHV
0DFK 0DFK�QXPEHU
&;L 1RQ�GLPHQVLRQDO�DHURG\QDPLF
&RHIILFLHQW ;�O�P�Q�/,)7�'�<���������� , S�T�U��D ��E ��GH��GD��GU��GI��GW�0�K�

���



352&(66�7(&+1,48(6�86('�%<�%1)/�72�3527(&7�

7+(�(19,5210(17�

0UV�-�3�&UDEWUHH�&�(QJ��0�,�&KHUQ�(

%1)/�(QJLQHHULQJ�/WG��7KH�9LFWRULD�6DOIRUG�4XD\V�

0$1&+(67(5��0���63��8QLWHG�.LQJGRP

$EVWUDFW� %1)/� LV� FRPPLWWHG� WR� UHGXFLQJ� GLVFKDUJHV� IURP� LWV� IDFLOLWLHV�� 7KLV� SDSHU� RXWOLQHV�VRPH� RI� WKH� GHVLJQ�
WHFKQLTXHV� HPSOR\HG� E\� WKH� FRPSDQ\� DQG� GHVFULEHV� WZR� SODQWV� WKDW�KDYH� UHFHQWO\� EHHQ� EURXJKW� RQ� OLQH� WR� UHGXFH�
UDGLRORJLFDO�GLVFKDUJHV�WR�WKH�VHD��7HFKQLTXHV�IRU�WUHDWLQJ�VROLG��OLTXLG�DQG�JDVHRXV�ZDVWHV�DUH�EULHIO\�GHVFULEHG�

.H\ZRUGV��,RQ�([FKDQJH��8OWUD�ILOWHU��:DVWH�7UHDWPHQW�

���,1752'8&7,21

%ULWLVK� 1XFOHDU� )XHOV� S,F� �%1)/��� RI� ZKLFK� %1)/� (QJLQHHULQJ� /WG�� LV� D� ZKROO\� RZQHG� VXEVLGLDU\��
DFNQRZOHGJHV�D�
GXW\�RI�FDUH
�IRU�WKH�HQYLURQPHQW��DQG�DLPV�WR�UHGXFH�WKH�HIIHFWV�RI�LWV�DFWLYLWLHV�RQ�WKH�HQYLURQPHQW�WR�D�
SUDFWLFDEOH� PLQLPXP�� 7R� WKLV� HQG� LW�HQFRXUDJHV� D� FRPPLWPHQW� WR� JRRG� HQYLURQPHQWDO�SHUIRUPDQFH� WKURXJKRXW� WKH�
RUJDQLVDWLRQ��

,Q�DGGLWLRQ�WR�PHHWLQJ�VWDWXWRU\�UHTXLUHPHQWV� IRU�HQYLURQPHQWDO�SURWHFWLRQ�� WKH�KHDOWK�DQG�VDIHW\�RI�WKH�SXEOLF�
DQG�SURWHFWLRQ�RI�WKH�HQYLURQPHQW�DUH�SULPDU\�FRQFHUQV�WR�DO��ZLWKLQ�%1)/�

7KH�&RPSDQ\�RSHUDWHV�D�&RGH�RI�3UDFWLFH�EDVHG�XSRQ�DFKLHYLQJ�WKH��EHVW�SUDFWLFDEOH�HQYLURQPHQWDO�RSWLRQ��

7KH�FRPSDQ\�SROLF\�SUHGDWHV�WKH�ODWHVW�OHJLVODWLRQ�DQG�WKXV�QR�FKDQJH�LQ�GLUHFWLRQ�ZDV�QHHGHG�WR�FRPSO\�ZLWK�
WKH�QHZ�ODZV��

7KH� DLP� RI� WKLV� SDSHU� LV� WR� GHVFULEH� WKH� WHFKQLTXHV� XVHG� DW� WKH� GHVLJQ� VWDJH�� SDUWLFXODUO\� E\� WKH� 3URFHVV�
(QJLQHHUV��WR�PLQLPLVH�WKH�HIIHFW�RI�DQ\�SURFHVV�RQ�WKH�HQYLURQPHQW�DQG�WR�JLYH�VRPH�H[DPSOHV�RI�SODQWV�RSHUDWLQJ�WRGD\�
WKDW�PDNH�SRVLWLYH�FRQWULEXWLRQV WR�UHGXFLQJ�GLVFKDUJHV�RI�UDGLRDFWLYH�PDWHULDOV�WR�WKH�HQYLURQPHQW�

���'(6,*1�7(&+1,48(6�

7KH� ILUVW� VWHS� LQ� DQ\� SURMHFW� LV� 
2SWLRQHHULQJ
�� 7KLV�� DV� WKH� QDPH� LPSOLHV�� HQWDLOV� LGHQWLI\LQJ� DOO� WKH� YDULRXV�
RSWLRQV�IRU�DFKLHYLQJ�WKH�HQG�UHVXOW�DQG�PD\�LGHQWLI\�5	'�UHTXLUHPHQWV��7KH�HQJLQHHUV�ZLOO�GHYHORS�WKH�PRVW�SURPLVLQJ�
RSWLRQV� WR� D� VWDJH� WKDW� HQDEOHV� RXWOLQH� FRVWV� WR� EH� DVVLJQHG�� )RU� H[DPSOH�� 3URFHVV� 'LDJUDPV� ZLOO� EH� GUDZQ� ZLWK�
SUHOLPLQDU\� VL]LQJ�RI� HTXLSPHQW� DQG�SURFHVV� FRQGLWLRQV�DVVHVVHG��7KLV�ZLOO� OHDG� WR�FKRLFH�RI�PDWHULDOV�RI� FRQVWUXFWLRQ�
DQG� YHQWLODWLRQ� UHTXLUHPHQWV� DQG� DQ� DVVHVVPHQW� RI� ZDVWH� DULVLQJV�� 7KH�SHUFHLYHG� KD]DUGV� ZRXOG� EH� LGHQWLILHG� DQG� D�
SUHOLPLQDU\�VDIHW\�DVVHVVPHQW�FDUULHG�RXW�LI�QHFHVVDU\��

$QRWKHU� WHFKQLTXH�XVHG�ZLWKLQ�%1)/�(QJLQHHULQJ�/WG� LV� 
9DOXH�(QJLQHHULQJ
�ZKLFK�H[DPLQHV�D�SURSRVDO� DQG�
XVLQJ� VWUXFWXUHG� GLVFXVVLRQ� LGHQWLILHV� WKH� PRVW� EHQHILFLDO� ZD\� IRUZDUG�� 7KLV� LV� DLPHG� DW� HQVXULQJ� WKDW� WKH� SURMHFW�
PHPEHUV�XQGHUVWDQG�DOO�DVSHFWV�RI�D�SURSRVDO��VR�WKDW�XQQHFHVVDU\�ZRUN�LV�DYRLGHG�DQG�WKDW�WKH�GHVLJQ�HIIRUW�LV�IRFXVHG�
RQ�WKH�LPSRUWDQW�LVVXHV�

���



%RWK�
2SWLRQHHULQJ
�DQG�
9DOXH�(QJLQHHULQJ
�PDNH�XVH�RI�PXOWL�GLVFLSOLQHG�JURXSV�

7KH�'HVLJQ� (QJLQHHUV� WKHQ� GHYHORS� WKH� SURFHVV� VR� WKDW�+$=23,� VWXGLHV� FDQ� EHJLQ�� %\� XVLQJ� VWDQGDUG� JXLGH�ZRUGV� WKH�
SRWHQWLDO�KD]DUGV��ERWK�FRQYHQWLRQDO�DQG� UDGLRORJLFDO�� FDQ�EH� LGHQWLILHG�DQG� WKH�UHOHYDQW�GLVFLSOLQHV�DFWLRQHG� WR�ILQG�D�VROXWLRQ� WKDW�
VDWLVILHV�WKH�+$=23�WHDP��

$W�WKH�GHWDLOHG�GHVLJQ�VWDJH��WKH�GHVLJQHUV�LQFOXGH�UHF\FOHV�DQG�SURFHVV�VWHSV�WR�PLQLPLVH�WKH�ZDVWH�SURGXFHG�DQG�WKH�LPSDFW�
RQ� WKH�HQYLURQPHQW��E\�HIILFLHQW�XVH�RI� UHVRXUFHV� LQFOXGLQJ�SRZHU�DQG�UHDJHQWV��+$=23���VWXGLHV�DUH�WKHQ�FDUULHG�RXW�WKDW�ORRN�LQ�
GHWDLO� DW� WKH�SURSRVHG�GHVLJQ��([SHUWV� IURP� WKH�HQYLURQPHQWDO�SURWHFWLRQ�DQG�VDIHW\�GHSDUWPHQWV�DUH� LQFOXGHG�RQ� WKH�SDQHO�RI�ERWK�
+$=23� WHDPV�� ,I� QHFHVVDU\�� WKH\� FDUU\� RXW� ULVN� DVVHVVPHQWV� WKDW XOWLPDWHO\� OHDG� WR� WKH� FDWHJRUL]DWLRQ� RI� WKH� SURWHFWLRQ� V\VWHPV�
LQFOXGHG�LQ�WKH�SODQW�GHVLJQ��

&RQWLQXRXV� GHVLJQ� UHYLHZ� HQVXUHV� WKDW� PLQLPLVDWLRQ� RI� ZDVWH� LV� HQVXUHG�� 7KH� GHVLJQHUV� DUH� DOVR� UHTXLUHG� WR� FRQVLGHU�
GHFRPPLVVLRQLQJ�RI�WKH�SODQW��DV�WKLV�FDQ�LQIOXHQFH�WKH�FKRVHQ�OD\RXW�RU�SURFHVV�VWHS�

�� :$67(�0$1$*(0(17

2YHU�WKH�\HDUV�%1)/�KDV�EXLOW�XS�DQ�LPSUHVVLYH�OHYHO�RI�H[SHUWLVH�LQ�GHVLJQLQJ��FRQVWUXFWLQJ��RSHUDWLQJ�DQG�PDLQWDLQLQJ�WKH�
FRPSOH[� DQG� WHFKQLFDOO\� DGYDQFHG� RSHUDWLRQDO� SODQWV�ZKLFK� HQVXUH� DQ� HIILFLHQW� DQG� HIIHFWLYH� IXHO� F\FOH� VHUYLFH�� ,Q DGGLWLRQ�%1)/�
(QJLQHHULQJ�/WG�KDV�H[WHQVLYH�H[SHULHQFH�RI�GHDOLQJ�ZLWK�DQ�LVVXH�WKDW�DOO�SURFHVV�LQGXVWULHV�KDYH�WR�IDFH�L�H��:DVWH�0DQDJHPHQW�

2I�WKH������ELOOLRQ�WKH�&RPSDQ\�LV�LQYHVWLQJ�LQ�QHZ�SODQW�DQG�HTXLSPHQW�XQWLO�WKH�HQG�RI�WKH�FHQWXU\��DERXW������ELOOLRQ�LV�
EHLQJ�FKDQQHOOHG�LQWR�ZDVWH�PDQDJHPHQW�SODQWV�DW�%1)/
V�ODUJHVW�VLWH��6HOODILHOG��LQ�:HVW�&XPEULD�

7KHUH�DUH�WKUHH�W\SHV�RI�ZDVWH�WKDW�LQHYLWDEO\�DULVH�RXW�RI�PDQ
V�DFWLYLWLHV��WKHVH�DUH�
x /,48,'�:$67(
x 62/,'�:$67(
x $(5,$/�())/8(17

7KH�IROORZLQJ�VHFWLRQV�RXWOLQH�VRPH�RI�WKH�LPSURYHPHQWV�WKDW�KDYH�EHHQ�PDGH�UHFHQWO\�E\�%1)/�WR�UHGXFH�WKH�LPSDFW�RQ�
WKH�HQYLURQPHQW�RI�WKH�ZDVWHV�DULVLQJ�IURP�WKH�6HOODILHOG�VLWH�

����/LTXLG�:DVWH�

/RZ�OHYHO�OLTXLG�ZDVWH� RQFH�WUHDWHG�DQG�PRQLWRUHG�LV�VXLWDEOH�IRU�GLVFKDUJH�WR�WKH�,ULVK�6HD��%1)/�KDV�GUDPDWLFDOO\�UHGXFHG�
LWV� GLVFKDUJHV� LQ� UHFHQW� \HDUV� E\� EULQJLQJ� LQWR� RSHUDWLRQ� D� VHULHV� RI� HIIOXHQW� WUHDWPHQW� SODQWV�� 7KH� PDLQ� RQHV� XVH� WKUHH� GLIIHUHQW�
SULQFLSOHV�ZKLFK�DUH�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�SODQWV�

��7KH�6DOW�(YDSRUDWRU
��7KH�(QKDQFHG�$FWLQLGH�5HPRYDO�3ODQW��($53��
��7KH�6LWH�,RQ�([FKDQJH�(IIOXHQW�3ODQW��6,;(3�

7KH�6DOW�HYDSRUDWRU�SODQW�KDV�KHOSHG�WR�UHGXFH�WRWDO�DOSKD�DQG�EHWD�GLVFKDUJHV�E\�PRUH�WKDQ�KDOI��,W�FRQFHQWUDWHV�DOSKD��EHWD�
DQG�JDPPD�DFWLYLW\� LQ� VDOW� EHDULQJ� VWUHDPV� IURP�6HOODILHOG
V� UHSURFHVVLQJ�SODQW� E\� HYDSRUDWLRQ��7KH�FRQFHQWUDWHV�DUH� WUHDWHG� LQ� WKH�
(QKDQFHG�$FWLQLGH�5HPRYDO�3ODQW��7KHUH��WKH�DOSKD�DQG�EHWD�FRQWHQW�LV�UHGXFHG�E\�IORFFXODWLRQ�DQG�WKH�UHVXOWLQJ�IORF�LV�HQFDSVXODWHG�
DQG�VWRUHG�DV�LQWHUPHGLDWH�OHYHO�ZDVWH�

7KH�6LWH�,RQ�([FKDQJH�(IIOXHQW�3ODQW�LV�GHVLJQHG�WR�UHPRYH�VOXGJH�DQG�VROXEOH�FDHVLXP�DQG�VWURQWLXP�IURP�FRROLQJ�SRQG�
ZDWHU�LQ�ZKLFK�LUUDGLDWHG�QXFOHDU�IXHO�HOHPHQWV�KDYH�EHHQ�VWRUHG�

7KH�SODQW�KDV�GUDPDWLFDOO\�UHGXFHG�GLVFKDUJHV�RI�VKRUW�OLYHG�EHWD�DFWLYLW\�WR�VHD��&DHVLXP�DFWLYLW\��IRU�H[DPSOH��
KDV�EHHQ�UHGXFHG�RQH�WKRXVDQG�IROG��,W�FRQFHQWUDWHV�DFWLYLW\�FRQWDLQHG�LQ��������FXELF�PHWUHV�RI�OLTXLG�HIIOXHQW�LQWR�MXVW�
RQH�FXELF�PHWUH�RI VROLG�LRQ�H[FKDQJH�PHGLXP��ZKLFK�LV�WKHQ�HQFDSVXODWHG�LQ�FHPHQW�

����6ROLG�:DVWH

7KH�HQFDSVXODWHG�ZDVWH�IURP�WKHVH�DQG�RWKHU�SODQWV�DUH�DW�SUHVHQW�VWRUHG�RQ�VLWH��7KH�VLWLQJ�DQG�FRQVWUXFWLRQ�RI�D�ORQJ�WHUP�
UHSRVLWRU\�IRU�LQWHUPHGLDWH�OHYHO�ZDVWH�LQ�WKH�8.�LV�DQ�LVVXH�EHLQJ�DGGUHVVHG�DW�WKH�PRPHQW��2QH�RI�WZR�VLWHV�LGHQWLILHG�LQ�WKH�8.�LV�
6HOODILHOG�ZKHUH�D�GHWDLOHG�JHRORJLFDO�LQYHVWLJDWLRQ�LV�EHLQJ�XQGHUWDNHQ�

%HFDXVH� RI� LWV�PLQLPDO� UDGLRDFWLYH� FRQWHQW�� ORZ�OHYHO� VROLG�ZDVWH� LV� GLVSRVHG� RI� LQ� VKDOORZ� ODQG� EXULDO� VLWHV�� 7KH�ZDVWH�
FRQVLVWV�RI�SDSHU��SODVWLF�VKHHWLQJ�DQG�FRQWDLQHUV�� WRZHOV��SURWHFWLYH�FORWKLQJ�DQG�VFUDS�PHWDO��PXFK�RI�ZKLFK�LV�GLVSRVHG�RI�PHUHO\�
EHFDXVH�LW�KDV�EHHQ�LQ�D�UDGLRDFWLYH�RSHUDWLQJ�DUHD��

,QLWLDWLYHV� KDYH�EHHQ� LPSOHPHQWHG� LQ� WKH� FRPSDQ\� WR�PLQLPLVH� WKH�YROXPH�RI� VROLG�ZDVWH��7KH�QHHG� WR� UHGXFH�ZDVWH�KDV�
EHHQ� LGHQWLILHG�DQG�D�SHULRG�RI�HGXFDWLRQ��RI� WKH� WRWDO�ZRUNIRUFH�KDV�EHJXQ�LQFOXGLQJ��DPRQJ�RWKHU� WKLQJV�� WKH� LQWURGXFWLRQ�RI�QHZ�
ZRUNLQJ�SUDFWLFHV�WR�HQVXUH�FRUUHFW�VHJUHJDWLRQ

���



RI�ZDVWH�DW�VRXUFH��7KHUH�DUH�DOVR�FRPSDFWLRQ�V\VWHPV�EH�EURXJKW�RQ�OLQH�WKDW�ZLOO�GUDPDWLFDOO\�UHGXFH�WKH�YROXPH�RI�WKLV�
ZDVWH��VR�WKDW�WKH�OLIH�RI�OLQJ�VLWH�ZLOO�EH�H[WHQGHG�LQWR�WKH����VW�FHQWXU\

��� $HULDO�HIIOXHQW

'HVLJQHUV�DUH�FRQFHUQHG�ZLWK�D�UDQJH�RI�JDVHRXV�GLVFKDUJHV�H�J��EXLOGLQJ�YHQWLODWLRQ�DLU��DFWLYH�OHQW�H[WUDFWV��DQG�SURFHVV�YHVVHO�
DQG��DLU�DQG�JDVHV��6SHFLILFDOO\�RII�JDV�WUHDWPHQW�V\VWHPV�GHVLJQHG�E\�(QJLQHHULQJ�/WG�LQFOXGH�

x (OHFWURVWDWLF�SUHFLSLWDWRUV
x :HW�VFUXEEHUV
x &KHPLFDO�FOHDQ�XS�V\VWHPV
x 3DFNHG�EHGV
x +LJK�HIILFLHQF\�SDUWLFXODWH�ILOWHUV

7KH� FRQWDLQPHQW� QHHGV� RI� HDFK� EXLOGLQJ� RU� SODQW� DUH� LQGLYLGXDO�� %1)/�
(QJLQHHULQJ�/WG�DUH�DEOH�WR�GHVLJQ�D�V\VWHP�ZLWK�D�SDUWLFXODU�SURFHVV�LQ�PLQG�
WKDW� KH� VDIHW\� RI� SODQW� RSHUDWRUV� DQG� PLQLPL]HV� HIIOXHQW� GLVFKDUJHV� WR� WKH�
HQYLURQPHQW

���3/$17�'(6&5,37,216

����VLWH�ORQ�([FKDQJH�(IIOXHQW�SODQW�

$V�WKH�QDPH�LPSOLHV�WKH�6,;(3�WUHDWPHQW�SURFHVV�LV�,�LRQ�H[FKDQJH��
$Q� DWRP� LQ� VROXWLRQ� HOHFWULFDOO\� FKDUJHG� DQG� LV� FDOOHG� DQ� LRQ��0DNH� XS� WKH�
PLFURVWUXFWXUH� RI� FU\VWDOOLQH� L�� 6RPH� PDWHULDOV� DUH� DEOH� WR� H[WUDFW� ,6� IURP�
VROXWLRQV�SDVVHG�WKURXJK�WKHP�DQG�H�WKHP�LQWR�WKHLU�PLFURVWUXFWXUH�LQ�SODFH�RI�
LRQV�ZKLFK�KDG�SUHYLRXVO\� IRUPHG�SDUW�RI� WKHLU� ODWWLFH��6XFK�PDWHULDOV�FDQ�EH�
QDWXUDOO\�PDWHULDOV�NQRZQ�DV�]HROLWHV�RU�HVSHFLDOO\�UHG�PDWHULDOV�

$� ZHOO� NQRZQ� H[DPSOH� RI� LRQ� H[FKDQJH� LV� ZDWHU� 7KH� FDOFLXP� RU�
PDJQHVLXP� LRQV� LQ� ODNH� WKH�ZDWHU�KDUG��7KH\�DUH� UHPRYHG� LQ�ZDWHU� VRIWHQLQJ�
SURFHVV� E\� SDVVLQJ� WKURXJK� D� ]HROLWH�� W\SLFDOO\� LQ� H[FKDQJH� IRU� VRGLXP� LRQV�
IURP��LWV�FU\VWDO�ODWWLFH�

,Q� 6,;(3� LW� LV� FDHVLXP� DQG� VWURQWLXP� LRQV� WKDW� DUH� UHPRYHG� E\� D�
]HROLWH� FDOOHG� FOLQRSWLOROLWH� ± D� QDWXUDOO\� RFFXUULQJ� DOXPLQR�VLOLFDWH� VHOHFWHG�
IROORZLQJ�H[WHQVLYH�WHVWV��7KH�LRQ�H[FKDQJH�LV�VKRZV�VFKHPDWLFDOO\�EHORZ¶

)LJ���,21�(;&+$1*(�352&(66

&OLQRSWLOROLWH�LQ�D�JUDQXODU�IRUP�LV�ORDGHG�LQWR�YHVVHOV�LQ�WKH�&KHPLFDO�3UHSDUDWLRQ�DUHD�ZKHUH�LW�LV�ZDVKHG�DQG�VNLPPHG�WR�
UHPRYH�ILQH�SDUWLFXODWHV�EHIRUH�EHLQJ�WUDQVIHUUHG�K\GUDXOLFDOO\�WR�WKH�PDLQ�WUHDWPHQW�SDUW�RI�WKH�SODQW�

%HIRUH�WKH�FRQWDPLQDWHG�ZDWHU�LV�IHG�WR�WKH�LRQ�H[FKDQJH�FROXPQV�LW�LV�FRQGLWLRQHG�E\�SDVVLQJ�WKURXJK�VDQG�EHG�ILOWHUV�DQG�D�
FDUERQDWLQJ� WRZHU��7KH�VDQG�EHG�ILOWHUV�KDYH� WZR�SXUSRVHV�YL]�� WR� UHPRYH�SDUWLFXODWH�PDWWHU�ZKLFK�KDV�FRPH� IURP� WKH� IXHO� VWRUDJH�
SRQGV� DQG� ZRXOG� RWKHUZLVH� UDSLGO\� EORFN� WKH� LRQ�H[FKDQJH�PHGLXP�� DQG� WR� UHPRYH� DQ\�PDJQHVLXP� VROLGV� ZKLFK� ZRXOG� JR� LQWR�
VROXWLRQ�DQG�FRPSHWH�ZLWK� WKH�FDHVLXP�DQG�VWURQWLXP�IRU�WKH�LRQ�H[FKDQJH��7KH�ILOWHUV�DUH�EDFN�ZDVKHG�DW�UHJXODU�LQWHUYDOV�DQG�WKH�
DFFXPXODWHG�VOXGJH�LV�VWRUHG�LQ�ODUJH�WDQNV��,Q�RUGHU�WR�PD[LPLVH�WKH�HIILFLHQF\�RI�WKH�VDQG�EHG�ILOWHUV�LQ�WHUPV�RI�DFWXDO�SHUFHQWDJH�
VROLGV�UHPRYHG�DQG�LQ�WHUPV�RI�TXDQWLW\�RI�OLTXRU�WUHDWHG�EHWZHHQ�EDFNZDVKHV��D�SURJUDPPH�RI�GHYHORSPHQW�ZDV�FDUULHG�RXW�WKDW�OHG�
WR�WKH�XVH�RI D�SRO\HOHFWURO\WH�DQG�WKH�FRQWURO�RI�WKH�IHHG�WHPSHUDWXUH�

7KH�ZDWHU�LQ�0DJQR[�IXHO�VWRUDJH�SRQGV�LV�DONDOLQH�WR�VORZ�GRZQ�FRUURVLRQ�RI�WKH�IXHO�FODGGLQJ�PDWHULDO��,I�FOLQRSWLOROLWH�LV�
VXEMHFWHG�WR�DONDOLQH�FRQGLWLRQV�IRU�SURORQJHG�SHULRGV�LW�WHQGV�WR�GHWHULRUDWH�DQG�WKH�EHGV�ZRXOG�EHFRPH�EORFNHG��$�FDUERQDWLQJ�WRZHU�
EXEEOHV�FDUERQ�GLR[LGH�WKURXJK�WKH�IHHG�VWUHDP�WR�UHWXUQ�LW�WR�D�QHDU�QHXWUDO�FRQGLWLRQ�

���



$IWHU� WKH�FDUERQDWLQJ� WRZHU�� WKH�ZDWHU� LV�SXPSHG�XQGHU�SUHVVXUH� WKURXJK� WZR�YHVVHOV� LQ�VHULHV��HDFK�RI�ZKLFK�
FRQWDLQV� D� EHG� RI� FOLQRSWLOROLWH�� $V� WKH� ZDWHU� SDVVHV� WKURXJK� WKH� FROXPQ�� WKH� FOLQRSWLOROLWH� DEVRUEV�WKH� FDHVLXP� DQG�
VWURQWLXP��$IWHU�DERXW� WKUHH�PRQWKV��ZKHQ�XS� WR����PLOOLRQ�JDOORQV�RI�ZDWHU�KDYH�SDVVHG� WKURXJK� WKH�EHG�� LW�EHJLQV� WR�
VDWXUDWH�DQG�WKH�VHFRQG�EHG�WDNHV�RYHU�DV�WKH�PDLQ�UHPRYDO�PHFKDQLVP��7KH�ILUVW�EHG�LV�WKHQ�GLVFKDUJHG�DQG�UHILOOHG��,Q�
RUGHU� WR�PLQLPLVH� WKH� YROXPH� RI� VSHQW� LRQ� H[FKDQJH� DULVLQJV� �DQG� WKHUHIRUH�PLQLPLVH� VROLG�ZDVWH��ZRUN�ZDV� GRQH� WR�
RSWLPLVH�D�V\VWHP�RI�FROXPQ�UHYHUVDO�VXFK�WKDW�HDFK�FKDUJH�RI�FOLQRSWLOROLWH�LV�XVHG�ILUVW�LQ�WKH�WUDLO�SRVLWLRQ��IROORZHG�E\�
XVH�LQ�WKH�OHDG�FROXPQ�

,W�KDG�EHHQ�GHPRQVWUDWHG� WKDW�D� IHZ�SHUFHQW�RI� VSHQW� LRQ�H[FKDQJHU� UHPDLQLQJ� LQ� WKH�FROXPQ�DIWHU� WUDQVIHU�KDG�D�PDUNHG�
HIIHFW�RQ�WKH�GHFRQWDPLQDWLRQ�IDFWRU�LQ�WKDW�YHVVHO��7KLV�OHG�WR�WKH�QHHG�IRU�GHVLJQ�DQG�GHYHORSPHQW�ZRUN�WKDW�SURGXFHG�D�GHVLJQ�WKDW�
OHDYHV�QR�PRUH�WKDQ�������RI�WKH�PDWHULDO�EHKLQG�

7KH�SODQW� LQFOXGHV�IDFLOLWLHV�IRU�VDPSOLQJ�WKH�SURFHVV�VWUHDP�DW�YDULRXV�SRLQWV�� LQFOXGLQJ�WKH�ILQDO�GLVFKDUJH�WR�
VHD��7KLV�QRW�RQO\�FRQILUPV�WKH�VDWLVIDFWRU\�RSHUDWLRQ�RI�WKH�LRQ�H[FKDQJH�SURFHVV�EXW�DOVR�PHDVXUHV�WKH�VPDOO�TXDQWLWLHV�
RI�UDGLRDFWLYLW\�UHPDLQLQJ�LQ�WKH�GLVFKDUJHV�WR�VHD�

����7KH�(QKDQFHG�$FWLQLGH�5HPRYDO�3ODQW

7KH�(QKDQFHG�$FWLQLGH�5HPRYDO�3ODQW�KDV�EHHQ�GHVLJQHG�WR�UHPRYH�DOSKD�DQG�EHWD�DFWLYLW\�IURP�HIIOXHQWV�UHVXOWLQJ�IURP�IXWXUH�DQG�
KLVWRULFDO�UHSURFHVVLQJ�RSHUDWLRQV�

7KHVH�FRQVLVW�RI�
x /RZ�YROXPH�PHGLXP�DFWLYH�FRQFHQWUDWH�VWUHDPV�DULVLQJ�IURP�FXUUHQW�SURGXFWLRQ�
x /RZ�YROXPH�KLVWRULFDO�PHGLXP�DFWLYH�FRQFHQWUDWHV�VWRUHG�RQ�VLWH
x +LJK�YROXPH�ORZ�DFWLYH�EXON�HIIOXHQW�VWUHDPV

7KHVH�VWUHDPV�DUH�DFLGLF�DQG�FRQWDLQ�VLJQLILFDQW�DPRXQWV�RI�LURQ�LQ�VROXWLRQ�

7KH�SURFHVV�LQYROYHV�DGGLQJ�SUH�WUHDWHG�VRGLXP�K\GUR[LGH�WR�WKH�LURQ�EHDULQJ�DFLGLF�VWUHDP�UHVXOWLQJ�LQ�WKH�IRUPDWLRQ�RI�D�
IHUULF�IORF��7KH�PDMRULW\�RI�WKH�DOSKD�DFWLYLW\�FR�SUHFLSLWDWHV�ZLWK�WKH�IORF�OHDYLQJ�D�SXULILHG�OLTXRU��7KH�DGGLWLRQ�RI�VSHFLILF�FKHPLFDOV�
DW�WKH�SUHFLSLWDWLRQ�VWDJH�VLJQLILFDQWO\�LPSURYHV�WKH�EHWD�DFWLYLW\�UHPRYDO�

7KH�IHUULF�IORF��FRQWDLQLQJ�PRVW�RI�WKH�DFWLYLW\�PXVW�QRZ�EH�VHSDUDWHG�IURP�WKH�OLTXRU�WR�SURGXFH�D�VROLG�ZDVWH�VXLWDEOH�IRU�
HQFDSVXODWLRQ� LQ� FHPHQW�� 7KH� UHPDLQLQJ� DTXHRXV� SHUPHDWH� LV� VXEVHTXHQWO\� GLVFKDUJHG� WR� VHD�� 7KH� GHZDWHULQJ� VWDJH� LV�DFKLHYHG E\�
XOWUDILOWUDWLRQ�

8OWUD� ILOWUDWLRQ�ZRUNV� RQ� WKH� SULQFLSOH� RI� WKH� IORF�EHDULQJ�
VWUHDP� EHLQJ� FRQWLQXRXVO\� UHFLUFXODWHG� XQGHU� SUHVVXUH� WKURXJK�
SRURXV�SDUDOOHO� WXEHV�� FDXVLQJ�D�IORZ�RI�SHUPHDWH�RXWZDUGV� WKURXJK�
WKH� WXEH�PHPEUDQHV��7KHVH� WXEHV� DUH�KRXVHG� LQ�XOWUDILOWHU�PRGXOHV��
VFKHPDWLFDOO\�VKRZQ�EHORZ��7KH�IHHG�UHFLUFXODWHV�WKURXJK�D�VHULHV�RI�
XOWUDILOWHUV�XQWLO�WKH�GHVLUHG�GHJUHH�RI�GHZDWHULQJ�KDV�EHHQ�DFKLHYHG�

7KH�KLJK�YROXPH�EXON�HIIOXHQW�RSHUDWHV�ZLWK�WZR�VWDJHV�RI�
XOWUDILOWUDWLRQ�� 7KH� SULPDU\� XOWUDILOWHUV�� RSHUDWLQJ� FRQWLQXRXVO\��
SURGXFH� DQ� LQWHUPHGLDWH� VWDJH� IORF� DQG� PRVW� RI� WKH� SHUPHDWH�� 7KH�
SURFHVV�LV�WKHQ�FRPSOHWHG�E\�WKH�VHFRQGDU\�XOWUDILOWHUV�RSHUDWLQJ�RQ�D�
VHPL�EDWFK� EDVLV� WR� SURGXFH� DQG� GLVFKDUJH� WKH� IORF� SURGXFW� DW� WKH�
FRUUHFW�VSHFLILFDWLRQ�IRU�HQFDSVXODWLRQ�

7KH� PHGLXP� DFWLYH� FRQFHQWUDWH� VWUHDP�� GXH� WR� LWV� ORZ�
YROXPH��UHTXLUHV�RQO\�RQH�VHW�RI�XOWUDILOWHUV�

7KH� SHUPHDWH� SURGXFHG� LQ� WKH� GHZDWHULQJ� VWDJHV�LV�
VHQWHQFHG� RQ� D� EDWFK� EDVLV� WR� HQVXUH� W� KDW� LW� PHHWV� WKH�
GLVFKDUJH�FULWHULD�EHIRUH�EHLQJ�GLVFKDUJHG�WR�VHD��$Q\�EDWFKHV�
WKDW� IDLO� WR� PHHW� WKH� GLVFKDUJH� UHTXLUHPHQWV� DUH� UHF\FOHG�
ZLWKLQ�WKH�SODQW

),*����($53�8/75$),/7(5
���
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)URP�WKLV�SDSHU�RQH�FDQ�VHH�WKDW�DW�DQ�VWDJHV�LQ�WKH�OLIH�RI�D�SODQW�%1)/�DQG�%1)/�(QJLQHHULQJ�/WG�DV�RQH�RI�
LWV�VXEVLGLDULHV�DUH�FRPPLWWHG�WR�HQVXULQJ�WKDW�LWV�SHUVRQQHO�DUH�HQFRXUDJHG�WR�PLQLPLVH�WKH�HIIHFW�RQ�WKH�HQYLURQPHQW�RI�
WKH�RSHUDWLRQ�RI�LWV�SODQWV�

7KLV�SURFHVV�VWDUWV�DW�WKH�SUH�GHVLJQ�VWDJH��ZKHUH�HYHU\�RSWLRQ�LV�IXOO\�H[SORUHG�DQG�WKH�UHODWLYH�PHULWV�RI�HDFK�
RQH� DUH� H[DPLQHG�� 9DULRXV� GHVLJQ� WHFKQLTXHV� DUH� WKHQ� HPSOR\HG� WKDW� OHDG� WR� D� IXOO\� MXVWLILHG� GHVLJQ�� 5HVHDUFK� DQG�
GHYHORSPHQW� ZRUN� LV� FDUULHG� RXW� WR� VXSSRUW� WKH� GHVLJQ� DQG� GXULQJ� RSHUDWLRQ� WKH� SURFHVV� LV� RSWLPLVHG� WR� RSHUDWH�DV�
HIILFLHQWO\�DV�SRVVLEOH��

'HFRPPLVVLRQLQJ�LV�QRW�IRUJRWWHQ��LQ�IDFW�WKH�PHDQV�RI�GH�FRPPLVVLRQLQJ�WKH�SODQW�LV�WDNHQ�LQ�WR�DFFRXQW�DW�WKH�
GHVLJQ�VWDJH�

7KH� WZR�SODQWV�GHVFULEHG�DUH�FDSDEOH�RI� WUHDWLQJ� WKH�HIIOXHQW� IURP�KLVWRULF�SODQWV�DV�ZHOO�DV�H[LVWLQJ�IDFLOLWLHV��
WKXV�IXOILOOLQJ�WKH�GHFODUHG�DLP�RI�DFKLHYLQJ�WKH��EHVW�SUDFWLFDEOH�HQYLURQPHQWDO�RSWLRQ��

���
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-DQHW�0F'RQQHOO�DQG�6XVDQ�3LSHV

'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��8QLYHUVLW\�&ROOHJH��/RQGRQ�:&O(��%7�
HPDLO��M�PFGRQQHOO#XFO�DF�XN

�)ULHQGV�RI�WKH�(DUWK�7UXVW��������8QGHUZRRG�6WUHHW��/RQGRQ�1O��-4�
HPDLO��VXVDQS#IRH�FR�XN

$EVWUDFW�� ,QIRUPDWLRQ� FDQ� EH�PDQDJHG� LQ� VXFK� D�ZD\� WKDW� LW� SOD\V� D� VWUDWHJLF� UROH� LQ� DFKLHYLQJ� DQ� LQIRUPDWLRQ� LQWHQVLYH�
RUJDQLVDWLRQ
V� REMHFWLYHV�� 3URYLGLQJ� LQIRUPDWLRQ� DERXW� WKH� HQYLURQPHQW� ZLOO� LQFUHDVH� SXEOLF� DZDUHQHVV� RI� HQYLURQPHQWDO�
LVVXHV�DQG�HPSRZHU�LQGLYLGXDOV�WR�KHOS�WR�SURWHFW�WKHLU�RZQ�HQYLURQPHQW��$GYDQFHG�LQIRUPDWLRQ�WHFKQRORJ\�FDQ�EH�XVHG�WR�
HQFRXUDJH�LQIRUPHG�GHEDWH�DERXW�HQYLURQPHQWDO�LVVXHV��,Q�SDUWLFXODU��WKH�XVH�RI�GDWDEDVH�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV�
FDQ� EH� XVHG� WR� SUHVHQW� LQIRUPDWLRQ� WR� WKH� GDLO\� LQFUHDVLQJ� DXGLHQFH�ZKR� KDYH� DFFHVV� WR� WKH� ,QWHUQHW�� 7KH� DSSOLFDWLRQ� RI�
LQIRUPDWLRQ�WHFKQRORJ\�WR�WKH�WDVN�RI�PDNLQJ�LQIRUPDWLRQ�DERXW�FKHPLFDO�UHOHDVHV�LQWR�WKH�HQYLURQPHQW�LQ�WKH�8.�DYDLODEOH�
WR�D�ZLGH�DXGLHQFH�LQ�DQ�XQGHUVWDQGDEOH�IRUP�LV�SUHVHQWHG�WR�LOOXVWUDWH�WKH�DUJXPHQW�

.H\ZRUGV� HQYLURQPHQWDO�LQIRUPDWLRQ��:RUOG�:LGH�:HE��SROOXWLRQ�GDWD��PDQDJLQJ�LQIRUPDWLRQ��,QIRUPDWLRQ�WHFKQRORJ\�

�� ,1752'8&7,21

$Q\�RUJDQLVDWLRQ�ZKRVH�RSHUDWLRQV�DUH�LQIRUPDWLRQ�LQWHQVLYH�PXVW�EH�FRQWLQXDOO\�PRQLWRULQJ�DQG�HYDOXDWLQJ�GHYHORSPHQWV�
LQ�LQIRUPDWLRQ�WHFKQRORJ\�DV�SDUW�RI�LWV�VWUDWHJ\�WR�PDLQWDLQ�D�FRPSHWLWLYH�HGJH�DQG�DFKLHYH�LWV�REMHFWLYHV�HIILFLHQWO\�DQG�HIIHFWLYHO\��
,QFUHDVLQJO\�WKH�LGHD�LV�EHFRPLQJ�HVWDEOLVKHG�WKDW�LQIRUPDWLRQ�LV�QRW�RQO\�YLWDO�WR�VXSSRUW�DQ�RUJDQLVDWLRQ
V�DFWLYLWLHV�EXW�WKDW�LW�LV�DOVR�
D�NH\�GHWHUPLQDQW�RI�ZKDW�DQ�RUJDQLVDWLRQ
V�DFWLYLWLHV�FDOO�EH�� ,Q�WKLV�SDSHU�ZH�UHSRUW�RQH DUHD�RI�RXU�ZRUN�ZKLFK GHPRQVWUDWHV�WKDW�
H[SORLWDWLRQ�RI�DGYDQFHV�LQ�LQIRUPDWLRQ�WHFKQRORJ\�FDQ�SUHVHQW�QHZ�SRVVLELOLWLHV�IRU�FUHDWLQJ�DQG�DFKLHYLQJ�DQ�RUJDQLVDWLRQ
V�VWUDWHJLF�
REMHFWLYHV�

)ULHQGV�RI� WKH�(DUWK� �)2(�� LV�RQH�RI� WKH�8.
V� OHDGLQJ�HQYLURQPHQWDO�FDPSDLJQLQJ�RUJDQLVDWLRQV�DQG� LV�D�PHPEHU�RI� WKH�
)ULHQGV�RI� WKH�(DUWK� ,QWHUQDWLRQDO�1HWZRUN�ZKLFK�FR�RUGLQDWHV�RYHU���� LQWHUQDWLRQDO�JURXSV�� ,Q� WKH�8QLWHG�.LQJGRP��RQH�RI�)2(
V�
SULPDU\�DFWLYLWLHV�LV�WR�UHVHDUFK�DQG�GLVVHPLQDWH DFFXUDWH� DQG� UHOLDEOH� LQIRUPDWLRQ� DERXW� HQYLURQPHQWDO� WKUHDWV�
DQG�DOWHUQDWLYH��VXVWDLQDEOH�OLIHVW\OHV��,QIRUPLQJ�JRYHUQPHQW��WKH�PHGLD��RWKHU�QRQ�JRYHUQPHQWDO�RUJDQLVDWLRQV�DQG�VSHFLDOLVWV
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ERGLHV�DQG�WKH�JHQHUDO�SXEOLF��,Q�WKH�VXPPHU�RI������D�WZR�\HDU�FROODERUDWLYH�SURMHFW�EHJDQ�EHWZHHQ�)ULHQGV�RI�
WKH�(DUWK�DQG�WKH�'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�DW�8QLYHUVLW\�&ROOHJH�/RQGRQ�WR�LQYHVWLJDWH�DQG�HVWDEOLVK�LQQRYDWLYH�
ZD\V�RI�XVLQJ�LQIRUPDWLRQ�WHFKQRORJ\�WR�PDQDJH�WKH�LQIRUPDWLRQ�ZKLFK�LV�YLWDO�WR�)2(
V�VXFFHVVIXO�RSHUDWLRQ��7KLV�SDSHU�
UHSRUWV�RQ�RQH�DUHD�ZKHUH�WKLV�FROODERUDWLRQ�KDV�LQLWLDOO\�PDGH�DQ�LPSDFW�

7KH�JURZWK��I� ,QWHUQHW�VLWHV�DQG�VHUYLFHV�FRQWLQXHV�H[SRQHQWLDOO\��,Q�SDUWLFXODU�� WKH�GHYHORSPHQW�RI�WKH�:RUOG�:LGH�:HE�
�:::��VHUYLFH�KDV�KXJHO\�HDVHG�WKH PHDQV�E\�ZKLFK�LQIRUPDWLRQ�FDQ�EH�SUHVHQWHG��OLQNHG�WR�RWKHU�UHODWHG�VRXUFHV�RI�LQIRUPDWLRQ��
DQG�DFFHVVHG�E\�QRQ�WHFKQLFDO�FRPSXWHU�XVHUV� 7KH�QXPEHU�DQG�UDQJH�RI�RUJDQLVDWLRQV�ZKR�DUH�VHWWLQJ�XS�:::�VLWHV�WR�FRQGXFW�
WKHLU�EXVLQHVV�DQG� WR�PDNH� WKHLU�VHUYLFHV�NQRZQ�WR�WKH�UDSLGO\�H[SDQGLQJ�DXGLHQFH�DFFHVVLEOH�WKURXJK�WKLV�PHGLXP�LV�JURZLQJ�RQ�D�
GDLO\�EDVLV��)ULHQGV�RI�WKH�(DUWK�ZDV�RQH�RI�WKH�ILUVW�QRQ�JRYHUQPHQWDO�HQYLURQPHQWDO�FDPSDLJQLQJ�JURXSV�LQ�WKH�ZRUOG�WR�HVWDEOLVK�D�
SUHVHQFH�RQ�WKH�,QWHUQHW�ZKHQ�LW VHW�XS�)2(�QHW��LQ�0D\�������2QH�RI�)2(
V�VWUDWHJLF�REMHFWLYHV�LV�WR�UHPDLQ�DW�WKH�OHDGLQJ�HGJH�LQ�
GHYHORSLQJ�DQG�H[SORLWLQJ�QHZ�IRUPV�RI�LQIRUPDWLRQ�WHFKQRORJ\�WR�DFKLHYH�LWV�DLPV�LQ�KHOSLQJ�WR�SURWHFW�WKH�HQYLURQPHQW��)2(�YLHZV�
WKH�,QWHUQHW�DV�DQ�LPSRUWDQW�FRUH�PHGLXP�IRU�HQYLURQPHQWDO�FDPSDLJQLQJ�UDWKHU�WKDQ�DV�D�FXUUHQWO\�IDVKLRQDEOH�VLGHOLQH��)2(�QHW�QRW�
RQO\�SUHVHQWV�D�XQLTXH�RSSRUWXQLW\�WR�GLVVHPLQDWH�LQIRUPDWLRQ�WR�D�KXJH�DXGLHQFH�DERXW UDSLGO\� FKDQJLQJ� VLWXDWLRQV� EXW� DOVR� WR�
HQJDJH�LQ�WZR�ZD\�FRPPXQLFDWLRQ��,QWHUDFWLYH�LQIRUPDWLRQ�VRXUFHV�SURYLGH�D�PHDQV�IRU�LQGLYLGXDO�YLVLWRUV�WR�WKH�,QWHUQHW�VLWH�WR�HQWHU�
DFWLYHO\�LQWR�WKH�GHEDWH�DERXW�HQYLURQPHQWDO�LVVXHV�DV�ZHOO�DV�VXSSRUWLQJ�FRPPXQLFDWLRQ�DPRQJ�)2(�JURXSV�WKURXJKRXW�WKH�8.�

���0$1$*,1*�,1)250$7,21�())(&7,9(/<

7KH�YLHZ�WKDW�LQIRUPDWLRQ�LV�DQ�LPSRUWDQW�UHVRXUFH�IRU�DQ�RUJDQLVDWLRQ�LV�QRZ�ZHOO�HVWDEOLVKHG�DQG�RYHU�WKH�ODVW�WZHQW\�WR�
WKLUW\�\HDUV�WHFKQLTXHV��WHFKQRORJ\�DQG�SUDFWLFHV�KDYH�EHHQ�HYROYLQJ�WR�PDQDJH�LQIRUPDWLRQ�HOHFWURQLFDOO\��7KHUH�LV�DQ�LQKHUHQW�GDQJHU�
LQ�WKH��LQIRUPDWLRQ�DV�UHVRXUFH��SHUVSHFWLYH�ZKLFK�LV�WKDW�LQIRUPDWLRQ�ZLOO�EH�FRQILQHG�WR�EH�YLHZHG�DV�D�NLQG�RI�SDVVLYH�FRPPRGLW\�WR�
EH�DFTXLUHG�DQG�XVHG�WR�VXSSRUW�WKH�RSHUDWLRQDO�DFWLYLWLHV�RI�WKH�RUJDQLVDWLRQ�WR�ZKLFK�LW�EHORQJV�2YHU�WKH�ODVW�GHFDGH�LQ�SDUWLFXODU�WKH�
SDVVLYH�� VXSSRUWLYH�YLHZ�RI� LQIRUPDWLRQ�KDV�JUDGXDOO\�EHHQ� UHSODFHG� DV� WKH� UROH�RI� LQIRUPDWLRQ�KDV�PRYHG�XS� WKH�GHFLVLRQ�PDNLQJ�
KLHUDUFK\� IURP� WKH�RSHUDWLRQDO� OHYHO��7KURXJK�PDQDJHPHQW� FRQWURO�� WR� WKH� OHYHO� RI� VXSSRUWLQJ� VWUDWHJLF�GHFLVLRQ�PDNLQJ��6LQFH� WKH�
RYHUDOO�SXUSRVH�RI�VWUDWHJ\�LV�WR�JXLGH�DQG�GLUHFW�GHYHORSPHQW�DQG�FKDQJH�LQ�DQ�RUJDQLVDWLRQ�LW�IROORZV�WKDW�DV�LQIRUPDWLRQ�FDQ�EH�RI�
VWUDWHJLF�LPSRUWDQFH�WR�DQ�RUJDQLVDWLRQ��WKH�PDQDJLQJ�RI�LQIRUPDWLRQ�VKRXOG�SURSHUO\�EH�YLHZHG�DV�D�EUDQFK�RI�PDQDJHPHQW�GHDOLQJ�
ZLWK�WKH�H[SORLWDWLRQ�RI�LQIRUPDWLRQ�IRU�RUJDQLVDWLRQDO�REMHFWLYHV�

�)2(QHW�LV��,W�KWWS���ZZZ-RH�FR�XN

$GYDQFHG�LQIRUPDWLRQ�WHFKQRORJ\�SURYLGHV�WKH�VXSSRUW�SODWIRUP�IRU�WKH�H[SORLWDWLRQ�RI�LQIRUPDWLRQ��7KH�PDLQ�SURSHUWLHV�RI�
DGYDQFHG� LQIRUPDWLRQ� WHFKQRORJ\� ZKLFK� DIIHFW� RUJDQLVDWLRQV� DUH� WKRVH� IRU� IDFLOLWDWLQJ� FRPPXQLFDWLRQ� �UDSLGO\�� HDVLO\�� UHOLDEO\��
FKHDSO\��DFURVV� ODUJH�GLVWDQFHV�� DPRQJ�VHOHFWHG� ODUJH�RU� VPDOO�JURXSV�DQG�DPRQJ�LQGLYLGXDOV��DQG� WKRVH�IRU�DVVLVWLQJ�ZLWK�GHFLVLRQ�
PDNLQJ� H�J�� VWRULQJ� KXJH� DPRXQWV� RI� GDWD� DXWRPDWLFDOO\�� UHWULHYLQJ� GDWD� VHOHFWLYHO\�� FRPELQLQJ� DQG� UHRUJDQLVLQJ� GDWD�� PDNLQJ�
LQIHUHQFHV�� UXQQLQJ� VLPXODWLRQV�� SUHVHQWLQJ� LQIRUPDWLRQ� LQ� D� YDULHW\� RI� XQGHUVWDQGDEOH� IRUPV� DQG� VWUXFWXUHV�� )DFLOLWDWLQJ�
FRPPXQLFDWLRQ�DQG�DLGLQJ�GHFLVLRQ�PDNLQJ�LQ�WKHVH�ZD\V�LQFUHDVHV�WKH�DYDLODELOLW\�RI�LQIRUPDWLRQ��6RPH�RI�WKH�FRQVHTXHQFHV�RI�WKLV�
LQFUHDVHG� DYDLODELOLW\�ZLOO�EH� LQWHQGHG�DQG�SODQQHG�HIIHFWV��EXW�RWKHUV��ZKLFK�FDQQRW�EH�SUHGLFWHG� LQ�DGYDQFH��ZLOO� DULVH� LQHYLWDEO\��
7KXV� XVH� RI� DGYDQFHG� LQIRUPDWLRQ� WHFKQRORJ\� QRW� RQO\� LQFUHDVHV� WKH� HIIHFWLYHQHVV� DQG� HIILFLHQF\� RI� DQ� RUJDQLVDWLRQ�ZKHQ� DSSOLHG�
DSSURSULDWHO\���WKH��LQIRUPDWLRQ�DV�UHVRXUFH��YLHZ��EXW�LV�DOVR�OLNHO\�WR�DIIHFW�WKH�RUJDQLVDWLRQ
V�QDWXUH�DQG�REMHFWLYHV��ZKDW�LW�NQRZV��
ZKDW�LW�FDQ�GR��KRZ�LW�LV�RUJDQLVHG��

���7+(�52/(�2)�38%/,&�$:$5(1(66�,1�())(&7,1*�(19,5210(17$/�&+$1*(

)ULHQGV�RI�WKH�(DUWK�FDPSDLJQV�IRU�WKH�EDVLF�ULJKWV�SHRSOH�QHHG�WR�SURWHFW�WKHLU�HQYLURQPHQW�� WKH�ULJKW�WR�NQRZ��WKH�ULJKW�WR�
DFW�DQG�WKH�ULJKW�WR�VHHN�UHGUHVV��7KH�QHFHVVLW\�RI�IUHH�DFFHVV�WR�LQIRUPDWLRQ�ZDV�LQWHUQDWLRQDOO\�UHFRJQLVHG�LQ�3ULQFLSOH����RI�WKH�5LR�
'HFODUDWLRQ�RI�WKH�8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW��ZKLFK�VWDWHG��(QYLURQPHQWDO�LVVXHV�DUH�EHVW�KDQGOHG�
ZLWK� WKH� SDUWLFLSDWLRQ� RI� DOO� FRQFHUQHG� FLWL]HQV� ���� HDFK� LQGLYLGXDO� VKDOO� KDYH� DSSURSULDWH� DFFHVV� WR� LQIRUPDWLRQ� FRQFHUQLQJ� WKH�
HQYLURQPHQW� ���� DQG� WKH� RSSRUWXQLW\� WR� SDUWLFLSDWH� LQ� WKH�GHFLVLRQ�PDNLQJ�SURFHVV���7KLV� FOHDUO\� OLQNV� WKH�QHHG� IRU� HIIHFWLYH�SXEOLF�
SDUWLFLSDWLRQ�ZLWK�WKH�DFFHVVLELOLW\�RI�HQYLURQPHQWDO�LQIRUPDWLRQ�

,Q�WKH�(XURSHDQ�8QLRQ�DFFHVV�WR�LQIRUPDWLRQ�KDG�DOUHDG\�EHHQ�IRUPDOL]HG�XQGHU�WKH��)UHHGRP�RI�$FFHVV�WR�,QIRUPDWLRQ�RQ�
WKH�(QYLURQPHQW��'LUHFWLYH��������((&�ZKLFK�VHWV�D�PLQLPXP�XQLIRUP�VWDQGDUG�RI�RSHQQHVV�IRU�HQYLURQPHQWDO
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LQIRUPDWLRQ�DFURVV�(XURSH��,Q�WKH�VDPH�\HDU�D�8.�JRYHUQPHQW�:KLWH�3DSHU��VWDWHG���LI�SHRSOH�DUH�JLYHQ�WKH�IDFWV��WKH\�DUH�
EHVW�SODFHG�WR�PDNH�WKHLU�RZQ�FRQVXPHU�GHFLVLRQV�DQG�WR�H[HUW�SUHVVXUH�IRU�FKDQJH�DV�FRQVXPHUV��LQYHVWRUV��OREE\LVWV�DQG�HOHFWRUV���
WKXV� DGYRFDWLQJ� D� JRYHUQPHQW� SROLF\� RI� RSHQQHVV� DQG� WUDQVSDUHQF\�� 7KH� (XURSHDQ� (QYLURQPHQWDO� ,QIRUPDWLRQ� 'LUHFWLYH� ZDV�
LPSOHPHQWHG�LQ�WKH�8.�XQGHU�WKH������(QYLURQPHQWDO�,QIRUPDWLRQ�5HJXODWLRQV�

,Q�WKH�8QLWHG�6WDWHV�WKHUH�KDV�EHHQ�IDU�PRUH�SURJUHVV�LQ�PDNLQJ�HQYLURQPHQWDO�LQIRUPDWLRQ�DYDLODEOH�WR�WKH�SXEOLF�WKDQ�LQ�
WKH� 8.�� )RU� LQVWDQFH�� WKH� DQQXDO� FRPSLODWLRQ� RI� D� 7R[LFV� 5HOHDVH� ,QYHQWRU\� �75,�� KDV� EHHQ� D� SRZHUIXO�� PRWLYH� IRUFH� EHKLQG�
FRPSDQLHV
�SHUIRUPDQFH� LQ� UHGXFLQJ�SROOXWLQJ� HPLVVLRQV��/HDJXH� WDEOHV�RI� WKH�PRVW�SROOXWLQJ�FRPSDQLHV
� DUH�SXEOLVKHG�DORQJ�ZLWK�
PDSV�RI�ZKHUH�WKH\�DUH�DQG�OLVWV�RI�SROOXWDQWV�WKH\�KDYH�UHOHDVHG��$Q[LRXV�WR�JHW�RXW�RI�WKH��7RS�7HQ�RI�3ROOXWLQJ�&RPSDQLHV��DQG�
UHGXFH� WKHLU�YXOQHUDELOLW\� WR�DWWDFN� IURP�DJJULHYHG�ORFDO�FRPPXQLWLHV�� ILUPV�KDYH� WDNHQ�SRVLWLYH�VWHSV� WR�UHGXFH�SROOXWLRQ��:LOOLDP�
5HLOO\��ZKHQ�KHDG�RI�WKH�8QLWHG�6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��VDLG�WKDW�WKH 75,�KDG��IDU�H[FHHGHG�RXU�H[SHFWDWLRQV�DV�D�
WRRO�IRU�LPSURYLQJ�HQYLURQPHQWDO�PDQDJHPHQW´��

'HVSLWH�ZLGH�UHFRJQLWLRQ�WKDW�WKH�SXEOLF�VKRXOG�KDYH�DFFHVV�WR�HQYLURQPHQWDO�LQIRUPDWLRQ�WKHUH�DUH�VWLOO�PDQ\�UHDVRQV�ZK\�
SXEOLF� DFFHVV� LV� OLPLWHG�� 7R�HQVXUH� WKDW� LQIRUPDWLRQ� LV� WUXO\� DFFHVVLEOH� VRXUFHV� VKRXOG� EH� FRQYHQLHQWO\� ORFDWHG�� XVHU� IULHQGO\�� QRW�
H[FHVVLYHO\�H[SHQVLYH��RUJDQLVHG�VR�WKDW�WKH\�FDQ�EH�DFFHVVHG�LQ�D�YDULHW\�RI�PHDQLQJIXO�ZD\V��DQG�WKH\�VKRXOG�EH�VXSSRUWHG�ZLWK�DLGV�
IRU�LQWHUSUHWDWLRQ�DQG�XQGHUVWDQGLQJ�

0DNLQJ�GDWD�DYDLODEOH�LV�QRW�WKH�VDPH�DV�PDNLQJ�LW�VHQVLEOH��XQGHUVWDQGDEOH�DQG�YDOXDEOH�IRU�LQIRUPHG�GHFLVLRQ�PDNLQJ��:H�
LOOXVWUDWH�WKLV�FODLP�XVLQJ�IRU�RXU�H[DPSOH�WKH�&KHPLFDO�5HOHDVH�,QYHQWRU\��&5,���D�SXEOLF�UHJLVWHU�RI�IDFWRULHV�PRQLWRUHG�LQ�WKH�8.�E\�
WKH�*RYHUQPHQW
V�(QYLURQPHQW�$JHQF\� DQG� FRQWUDVW�LWV� TXDOLWLHV� DV� DQ� LQIRUPDWLRQ� UHVRXUFH�ZLWK� WKH�PDSSLQJ�LQWHUIDFH�FUHDWHG�E\�
)2(�IRU�DFFHVVLQJ�WKH�&5,�GDWD�

���7+(�&+(0,&$/�5(/($6(�,19(1725<

7KH�WUDQVIRUPDWLRQ�RI�WKH�LQYHQWRU\�RI�FKHPLFDO�UHOHDVHV�DV�IRUPDOO\�SXEOLVKHG�E\�WKH�JRYHUQPHQW�RI

� *RYHUQPHQW�:KLWH�3DSHU��7KLV�&RPPRQ�,QKHULWDQFH�� %ULWDLQ
V�(QYLURQPHQWDO�6WUDWHJ\��+062�������
��86�(3$�7R[LFV�5HOHDVH�,QYHQWRU\��75,��'DWD�&RQIHUHQFH��0DUFK�������������

WKH�8QLWHG�.LQJGRP�LQWR�DQ�RQ�OLQH�LQIRUPDWLRQ�UHVRXUFH�LOOXVWUDWHV�KRZ�D�ODUJH�YROXPH�RI�FRPSOH[O\�VWUXFWXUHG�GDWD�FDQ�EH�
EURXJKW� WR� OLIH� DQG� EHFRPH�XVHIXO� LQIRUPDWLRQ�� DQG�KRZ� LW� FDQ� 
FRPH� WR�PDNH� VHQVH� WKURXJK�EHLQJ�SUHVHQWHG� LQ� D�PHDQLQJIXO� DQG�
DFFHVVLEOH�PDQQHU�LQ�D�IRUP�ZKLFK�DVVLVWV�XQGHUVWDQGLQJ�DQG�IXUWKHU�DQDO\VLV�YLD�D�YDULHW\�RI�DSSURSULDWH�LQWHUIDFHV�

7KH� &5,� LV� D� GDWDEDVH� RI� FKHPLFDO� HPLVVLRQV� UHFRUGHG� E\� WKH� 8.� *RYHUQPHQW
V� (QYLURQPHQW� $JHQF\� �IRUPHUO\� +HU�
0DMHVW\
V�,QVSHFWRUDWH�RI�3ROOXWLRQ���,W�FRQWDLQV�UHFRUGV�RI�WKH HPLVVLRQV�RI�QRWLILDEOH�VXEVWDQFHV�IURP�WKRVH�PDMRU�LQGXVWULDO�SURFHVVHV�
ZKLFK�DUH�VXEMHFW�WR�JRYHUQPHQW�UHJXODWLRQ��6HW�XS�XQGHU�WKH�(QYLURQPHQWDO�3URWHFWLRQ�$FW�LQ�������WKH�&5,�LV�D�SXEOLF�UHJLVWHU�WR�
LPSURYH� DFFHVV� WR� HQYLURQPHQWDO� LQIRUPDWLRQ� DQG� WR� DVVHVV� FRPSOLDQFH� ZLWK� HQYLURQPHQWDO� TXDOLW\� REMHFWLYHV�� 7KH� UHJLVWHU� LV�
SXEOLVKHG�E\�WKH�*RYHUQPHQW�DV�DQ�DQQXDO������SDJH�UHSRUW�ZKLFK�FRQVLVWV�RI�WDEOHV�RI�DJJUHJDWHG�GDWD��1R�H[SODQDWLRQ�RI�WKH�GDWD�LV�
SURYLGHG� DQG� LQGLYLGXDO� FRPSDQLHV� FDQQRW� EH� LGHQWLILHG�� 7KH� GDWD� FDQ� DOVR� EH� DFFHVVHG� E\� �YLVLWLQJ� D� UHJLRQDO� RIILFH� RI� WKH�
(QYLURQPHQW�$JHQF\�WR�YLHZ�GDWD�DERXW�LQGLYLGXDO�FRPSDQLHV��$�FKDUJH�LV�PDGH�IRU�DQ\�GDWD�SULQWHG�DQG�WKLV�IDFLOLW\�LV�RQO\�DYDLODEOH�
LI�D�IRUPDO�SULRU�DUUDQJHPHQW�KDV�EHHQ�DJUHHG�

$OWKRXJK�WKLV�GDWD�LV�QRWLRQDOO\�SXEOLFO\�DYDLODEOH��LQ�SUDFWLFH��XQWLO�QRZ��LW�KDV�UDUHO\�EHHQ�UHIHUUHG�WR�IRU�IRXU�PDLQ�UHDVRQV��
ILUVWO\�VLPSO\�EHFDXVH�LW�LV�QRW�ZLGHO\�NQRZQ�WR�EH�DYDLODEOH�IRU�SXEOLF�UHIHUHQFH��VHFRQGO\�EHFDXVH�WKH�FRVW�RI�SXUFKDVLQJ�DFRS\�RI�
WKH�GDWD�WHQGV�EH�GLVFRXUDJLQJ�IRU�DOO�EXW�D�YHU\�IHZ�VSHFLDOLVHG�UHDGHUV���WKLUGO\�GXH�WR�WKH�IRUPLGDEOH�DQG�LQKHUHQWO\�LQIOH[LEOH�IRUP�
LQ�ZKLFK�LW�LV�SUHVHQWHG��D�YHU\�VXEVWDQWLDO�SDSHU�EDVHG�FDWDORJXH�RI�ILJXUHV��ZKLFK�LV�KDUG�WR�LQWHUSUHW��DQGIRXUWKO\�EHFDXVH�WKH�ZD\�
WKH�GDWD�LV�RUJDQLVHG�LV�RQ�WKH�EDVLV�RI�DJJUHJDWH�HPLVVLRQV�DVVRFLDWHG�ZLWK�DUHDV�RI�ORFDO�JRYHUQPHQW�DQG�WKLV�PDNHV�DQDO\VHV�RQ�RWKHU�
EDVHV�D�GLIILFXOW�DQG�YHU\�WLPH�FRQVXPLQJ�WDVN�

7KHUH� DUH� RWKHU� UHDVRQV�ZK\� WKLV� GDWD� LV� QRW�DV� XVHIXO� DQG� DV�ZLGHO\�XVHG� DV� LW�PLJKW� EH��7KHVH� FDQ�EH�YLHZHG� DV�EHLQJ�
UHODWHG� WR� WKH�PDLQ� UHDVRQV� IRU� ODFN� RI� XVH� RI� WKH� GDWD� DOUHDG\�PHQWLRQHG�� 7ZR� RI� WKH�PRVW� LPSRUWDQW� RI� WKHVH� VHFRQGDU\� UHDVRQV�
FRQFHUQ� �ODFN� RI�� WLPHOLQHVV� DQG� DFFXUDF\�� 7KH� SURFHVV HPSOR\HG� IRU� FROOHFWLQJ�� &ROODWLQJ� DQG� SXEOLVKLQJ� UHWXUQV� IURP� IDFWRULHV�
UHTXLUHG�WR�UHSRUW�WR�WKH�SROOXWLRQ�LQVSHFWRUDWH�LV�QRW�JHDUHG�WRZDUGV�PDNLQJ�WKH�GDWD�SXEOLFO\�DYDLODEOH�UDSLGO\��6LQFH�WKH�GDWD�LV�QRW�
PDGH�PXFK�XVH�RI�SXEOLFO\��8QWLO�QRZ�WKHUH�KDV�EHHQ�OLWWOH�GHPDQG�IRU�GDWD�WR�EH�XS�WR�GDWH��$�VLPLODU�FLUFXODU�DUJXPHQW�FDQ�EH�XVHG�
WR�DFFRXQW�IRU

� &XUUHQWO\�WKH�FRVW�LV�DERXW����SRXQGV�VWHUOLQJ�
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7KH�SRRU� OHYHOV�RI�DFFXUDF\�DQG�FRPSOHWHQHVV� LQ� WKH�GDWD��:KLOVW�GDWD� LV�FROOHFWHG�EXW� OLWWOH�XVHG� LWV�DFFXUDF\�
PLUURUV� LWV� YDOXH�� LW� LV� SRRU��2QFH� GDWD� EHFRPHV� DQ� LPSRUWDQW� VRXUFH� IRU� FRQVWUXFWLQJ� LQIRUPDWLRQ� DWWHQWLRQ� LV� TXLFNO\�
GUDZQ� WR� LWV� VKRUWFRPLQJV� DQG� WKHVH� QHHG� WR� EH� DGGUHVVHG� LI� DQDO\VHV� RI� DQ\� YDOXH� DQG� TXDOLW\� DUH� WR� HPHUJH�� 7KHVH
�
DUJXPHQWV�VXJJHVW� WKDW�PRUH�LQWHQVLYH�XVH�RI� WKH�GDWD�LV� OLNHO\�WR�OHDG�WR�SUHVVXUHV�IRU�LWV�TXDOLW\��WLPHOLQHVV��DFFXUDF\��
FRPSOHWHQHVV��WR�LPSURYH�

,Q�DQ�DWWHPSW�WR�LQFUHDVH�LQWHUHVW�LQ�WKH�SXEOLFV�ULJKW�WR�HQYLURQPHQWDO�LQIRUPDWLRQ�)ULHQGV�RI�WKH�(DUWK�ODXQFKHG�
D� �5LJKW� WR� .QRZ�� FDPSDLJQ� LQ� 2FWREHU� ������ $� VWUDWHJLF� FRPSRQHQW� RI� WKLV� FDPSDLJQ� ZDV� WKH� SXEOLFDWLRQ� RI� WKH�
&KHPLFDO�5HOHDVH� ,QYHQWRU\�DV�DQ� LQIRUPDWLRQ� UHVRXUFH�DFFHVVLEOH�RQ� WKH�:RUOG�:LGH�:HE��7KH�:HE�EDVHG�&5,� LV�D�
PDSSLQJ� LQWHUIDFH� WR� WKH� *RYHUQPHQW
V� UHJLVWHU� RI� FKHPLFDO� UHOHDVHV�� ,QIRUPDWLRQ� DERXW� WKH� LQGXVWULDO� VLWHV�ZKLFK� WKH�
*RYHUQPHQW�PRQLWRUV�LV�VWRUHG�LQ�D�GDWDEDVH��ZKLFK�LV�G\QDPLFDOO\�OLQNHG�WR�WKH�PDS�LQWHUIDFH�ZKHQHYHU�D�YLVLWRU�WR�WKH�
:::�VLWH� UHTXHVWV� LQIRUPDWLRQ�� ,Q� WKLV�ZD\�XSGDWLQJ�RI� WKH�GDWD� LV� VLPSOLILHG�DQG�DQ\� UHTXHVW� IRU�GDWD�DXWRPDWLFDOO\�
UHVXOWV�LQ�WKH�PRVW�XS�WR�GDWH�LQIRUPDWLRQ�EHLQJ�SUHVHQWHG�

2QFH�D�XVHU�HQWHUV�WKH�&5,�VLWH��EDFNJURXQG�LQIRUPDWLRQ�DERXW�WKH�&5,�DQG�WKH�(QYLURQPHQW�$JHQF\�FDQ�HDVLO\�
�DQG�RSWLRQDOO\��EH�DFFHVVHG�DORQJ�ZLWK� LQIRUPDWLRQ��ZKLFK�KLJKOLJKWV� WKH�SUREOHPV�ZLWK� WKH�GDWD� �NQRZQ�LQDFFXUDFLHV�
DQG� LQFRPSOHWHQHVV���7KH�PDSSLQJ� LQWHUIDFH� LV�GHVLJQHG� WR�PDNH� WKH�GDWD�DFFHVVLEOH��PHDQLQJIXO��UHOHYDQW��DQG�HDV\�WR�
XVH��7KH�XVHU�LV�RIIHUHG�WKH�FKRLFH RI�VHOHFWLQJ�DQ�DUHD�RI�LQWHUHVW�HLWKHU�IURP�D�QDWLRQDO�PDS�RI�(QJODQG�DQG�:DOHV�RU�E\�
HQWHULQJ�D�SRVWFRGH��(LWKHU�RSWLRQ�UHVXOWV�LQ�WKH�JHQHUDWLRQ�RI�D����NP��PDS�FHQWUHG�RQ�WKH�VHOHFWLRQ�ZKLFK�KDV�PDUNHG�
XSRQ�LW�DOO� LQGXVWULDO�VLWHV�ZLWKLQ�WKH�PDS�DUHD�GLVSOD\HG�DORQJ�ZLWK�ORFDWLRQ�LQIRUPDWLRQ�VXFK�DV�XUEDQ�DUHDV�DQG�URDGV�
�ILJXUH����

$Q\�LQGXVWULDO�VLWH�VKRZQ�RQ�WKH�PDS�FDQ�EH�VHOHFWHG�IRU�IXUWKHU�H[SORUDWLRQ��WKH�XVHU�FOLFNV�GLUHFWO\�RQ�WKH�VLWH�
RQ�WKH�PDS���WKLV�LQLWLDWHV�DQ�DSSURSULDWHG�OLQNHG�TXHU\ WR�WKH�GDWDEDVH�RI�FKHPLFDO�UHOHDVH�GDWD�UHVXOWLQJ�LQ�WKH�GLVSOD\��
LQ�WDEXODU�IRUP��RI�HPLVVLRQ�GDWD�IRU�HDFK�UHOHYDQW�IDFWRU\��ILJXUH����

7KH� :HE�EDVHG� &5,� KDV� EHHQ� FRQVWUXFWHG� XVLQJ� D�
PL[WXUH� RI� VRIWZDUH� DV� QR� VLQJOH� �RII�WKH�VKHOI
� VRIWZDUH�
SURGXFW� ZDV� DYDLODEOH� ZKLFK� VDWLVILHG� WKH� UHTXLUHPHQWV�� 7KH�
V\VWHP� PDNHV� XVH� RI� PDQ\� GLIIHUHQW� FRPSRQHQWV� RI�
LQIRUPDWLRQ� WHFKQRORJ\� LQFOXGLQJ� GDWDEDVH� DQG�
FRPPXQLFDWLRQV� WHFKQRORJ\�� +\SHUWH[W� EURZVHUV�� DQG�
JHRJUDSKLFDO� LQIRUPDWLRQ�6\VWHPV� DQG� LW� OLQNV� JHRJUDSKLFDO� GDWD�
VRXUFHV� ZLWK� WKH� FKHPLFDO� UHOHDVH� GDWD� WR� SURYLGH� WKH� LQIRUPDWLRQ�
UHVRXUFH�

��KWWS���ZZZ�IRH�FR�XN�FU

&RQFHSWXDOO\� WKH� V\VWHP� FDQ� EH� GHVFULEHG� TXLWH�
VLPSO\� DV� IROORZV�� D� ODUJH� LPDJH� LV� FUHDWHG� D� XVLQJ� VLPSOH
DOJHEUD�DV�D��FRRNLH�FXWWHU��WR�SXOO�RXW�WKH�VHOHFWHG��PDS��DUHD�
EDVHG� RQ� WKH� FHQWUH� JULG� FRRUGLQDWH� RI� WKH� VHOHFWLRQ� RU�
SRVWFRGH�� 7KH� GDWDEDVH� LV� VHDUFK� IRU� DOO� IDFWRULHV� ZLWKLQ� WKH�
DUHD�DQG� WKHVH�DUH�GLVSOD\HG�RQ� WKH�PDS�G\QDPLFDOO\�L�H�� WKH\�
DUH�QRW�SUH�FRGHG�LQ�WKH�PDS�GDWD��7KHVH�IDFWRULHV�WKHQ�SURYLGH�
WKH� GLUHFW� OLQN� WR� WKH� GDWDEDVH�� 7ULJJHULQJ� D� TXHU\� WR� WKH�
GDWDEDVH�WR�SXOO�RXW�WKH�UHOHYDQW�LQIRUPDWLRQ�RQFH�D�IDFWRU\�KDV�
EHHQ� VHOHFWHG�� $LP� GLVSOD\LQJ� HPLVVLRQV� UHFRUGHG� IRU� LW� DV� D�
WDEOH�

)LJ��, 6FUHHQ�LPDJH�RI�WKH�PDS�EDVHG�LQWHUIDFH�WR�WKH�&5,����

7KH�PDSSLQJ�LQWHUIDFH�LV�HDV\�WR�XVH�DQG�PDNHV�DQ�H[FLWLQJ��,QWHUDFWLYH�LQWHUIDFH�WR�WKH�GDWD��ZKLFK�LV�LQWHQGHG�
WR� DWWUDFW� QHZ� XVHUV� WR� ORRN� DW� DLP� WR� DQDO\]H� WKH� GDWD�� 3ULRU� IDPLOLDUO\� ZLWK� FRPSXWHUV LV� QRW� UHTXLUHG� WR� XVH� WKH�
LQWHUODFH�VLQFH�LW�KDV�EHHQ�GHVLJQHG�WR�SRVLWLYHO\�HQFRXUDJH�SHRSOH�WR�ORRN�DW�DQG�H[SORUH�WKH�GDWD��$�PHPEHU�RI�WKH�
SXEOLF�FDQ�HQWHU�D�VSHFLILF�SRVWFRGH�DQG�KDYH�D�PDS�JHQHUDWHG
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:KLFK� LV� FHQWUHG� RQ� KLV� RU� KHU� RZQ� KRPH� DUHD� WKXV� LQIRUPDWLRQ� LV� SUHVHQWHG� LQ� D� IRFXVHG� IRUP�ZKLFK� LV� LPPHGLDWFO\�
UHOHYDQW�WR�WKH�HQTXLUHU�ZLWKRXW�DQ\�QHHG�WR�VLIW� WKURXJK�WDEOHV�RI�ILJXUHV�DQG�VFLHQWLILF�MDUJRQ��%\�PDNLQJ�WKH�&5,�DYDLODEOH�RQ�WKH�
:::�LQIRUPDWLRQ�LV�DFFHVVLEOH�DW�DQ\�WLPH�WR�DQ\RQH�ZKR�KDV�D�FRQQHFWLRQ�WR�WKH�,QWHUQHW��:LWK�WKH�LQFUHDVH�LQ�,QWHUQHW�FRQQHFWLRQV�
DW� XQLYHUVLWLHV�� OLEUDULHV�� SRVW� RIILFHV�� ERRN� VKRSV� DQG� �&\EHU�&DIHV��PRUH� DQG�PRUH�SHRSOH� DUH�EHFRPLQJ� DEOH� WR� VHH� DQG�XVH� WKH�
LQIRUPDWLRQ�

&KHPLFDO�5HOHDVH�,QYHQWRU\�IRU�80/�/7'
$OWHUQDWLYH�VHOHFWLRQ�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
<HDU�������������PHGLXP
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
6HOHFWLRQV��<HDU�$OO������������0HGLXP�$OO
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
0HGLXP��ZDWHU
1R�UHFRUGHG�IRU�WKLV�PHGLXP
0HGLXP��$LU

<HDU 6XEVWDQFH $QQXDO�
OLPLW

5HOHDVH $GGLWLRQ�UHOHDVH 8QLW�RI�PHDVXUH

���� &$5%21�0212;,'( ��� ��� � 7RQQHV
���� 1,752*(1�2;,'(6�$6�12��� ��� ���� � 7KRXVDQG�WRQHV
���� 3$57,&8/$56 �� ��� � 7DQQHV
���� 68/3+85�',2;,'( ��� ����� � 7KRXVDQG�WDQQHV
���� &$5%21�0212;,'( ��� � � 7RQHV
���� 1,752*(1�2;,'(6�$6�12��� ��� ������ � 7KRXVDQG�WRQHV

���� 3$57,&8/$5 �� ����� � 7RQQHV
���� 68/3+85�',2;,'( ��� ����� � 7KRXVDQG�7RQQHV
���� &$5%21�0212;,'( ��� � � 7RQQHV
���� 1,752*(1�2;,'(6��$612��� ��� ����� � 7KRXVDQG�7RQQHV
���� 3$57,&8/$5 �� ����� � 7RQQHV
���� 68/3+85�',2;,'( ��� ����� � 7KRXVDQG�7RQQHV
0HGLXP��ODQG

)LJ�� VFUHHQ�GLVSOD\�RI�&5,�GDWD�IRU�VHOHFWHG�IDFWRU\

'XULQJ�WKH�ILUVW�VHYHQ�GD\V�RI�WKH�:HE�EDVHG�&57
V�RSHUDWLRQ�WKHUH�ZHUH��������DFFHVVHV�WR�)2(�QHW�DQG�RYHU�������TXHULHV�WR�WKH�&5,�

GDWDEDVH� DERXW� LQGLYLGXDO� IDFWRULHV�� $W� WKH� WLPH� RI� ZULWLQJ� WKHUH� KDYH� EHHQ� RYHU� ������� TXHULHV� WR� WKH� &5,� GDWDEDVH�� 7KLV� PDNHV� DQ� LQWHUHVWLQJ�

FRPSDULVRQ�ZLWK�WKH�QXPEHU�RI�YLVLWV�WR�WKH�*RYHUQPHQW
V�(QYLURQPHQW�$JHQF\�UHJLR QDO�RIILFHV�PDGH�E\�WKH�SXEOLF�ZKLFK�ZHUH�UHFHQWO\�UHSRUWHG�WR�EH�

����IRU�D�ZKROH�\HDU���)LJXUH���VKRZV�WKH�LPSDFW�RI�WKH�ODXQFK�RI�WKH�&5,�GDWD�RQ�WKH�,QWHUQHW�RQ�WKH�QXPEHU�RI�YLVLWV�WR�)2(�QHW��8VH�RI�WKH�,QWHUQHW�

PHDQV�WKDW�LW�LV�SRVVLEOH�QRW�RQO\�WR�SUHVHQW�LQIRUPDWLRQ�LQ�DQ�XQGHUVWDQGDEOH�IRUP�WR�HQTXLUHUV�RQ�WKH�

EDVLV�RI�WKHLU�LQWHUDFWLRQ�ZLWK�WKH�UHVRXUFH
V�LQWHUIDFH�EXW�WKDW�LW�LV�DOVR�SRVVLEOH�IRU�XVHUV�RI�WKH�GDWD�WR�

FRPPXQLFDWH�ZLWK�LWV�SURYLGHUV��)XWXUH�ZRUN�WR�RIIHU�DOWHUQDWLYH�PHDQV�IRU�XVHUV RI�WKH�&5,�WR�DQDO\]H�

WKH�&5,�GDWDEDVH�ZLOO�EH�EDVHG�RQ�WKHLU�RZQ�VXJJHVWLRQV��ZKLFK�DUH�LQYLWHG�HOHFWURQLFDOO\�WR�DOO�YLVLWRUV�

WR�WKH�)2(�&5,�VLWH�

���&21&/86,216
,QIRUPDWLRQ� FDQ� EH� RI� VWUDWHJLF� LPSRUWDQFH� WR� DQ� RUJDQLVDWLRQ� SURYLGHG� WKDW� WKH�

PDQDJHPHQW RI� LQIRUPDWLRQ� DV� DQ� RUJDQLVDWLRQDO� UHVRXUFH� LV� XQGHUVWRRG� DQG� SULRULWLVHG� ZLWKLQ� WKH�

RUJDQLVDWLRQ�� 7KH� XVH� RI� DGYDQFHG� LQIRUPDWLRQ� WHFKQRORJ\� FDQ� LQFUHDVHV� WKH� HIIHFWLYHQHVV� RI� DQ�

RUJDQLVDWLRQ� ZKHQ� DSSOLHG� DSSURSULDWHO\�� 7KHVH� REVHUYDWLRQV� DSSO\� HTXDOO\� WR� RUJDQLVDWLRQV� ZKRVH�

LQWHUHVWV�OLH�LQ�SURWHFWLQJ�WKH�HQYLURQPHQW��7KH�LQFUHDVHG�DYDLODELOLW\�RI�LQIRUPDWLRQ�ZKLFK�DSSURSULDWH�XVH�RI�LQIRUPDWLRQ�WHFKQRORJ\�FDQ�SURYLGH�FDQ�

KHOS�DQ�RUJDQLVDWLRQ�WR�DFKLHYH�LWV�JRDOV�ZLWK�PRUH�HIIHFWLYHQHVV�LQ�GLUHFW�ZD\V�� (YLGHQFH�IURP�WKH�8QLWHG�6WDWHV�VXJJHVWV�WKDW�PDNLQJ�LQIRUPDWLRQ�

DERXW� WKH� UHOHDVH� RI� SROOXWDQWV� ZLGHO\� DYDLODEOH� HQFRXUDJHV� PRUH� HQYLURQPHQWDOO\� FRQVFLRXV� EHKDYLRXU� WKURXJK� D� YDULHW\� RI� GLUHFW� DQG� LQGLUHFW�

SUHVVXUHV��*OREDO� GHFODUDWLRQV�� DQG�QDWLRQDO� DQG� LQWHUQDWLRQDO� FRPPXQLW\� OHJLVODWLRQ� DERXW� DFFHVV� WR� LQIRUPDWLRQ� DERXW� WKH�HQYLURQPHQW�KDV� OHG� WR�

PLQRU�LPSURYHPHQWV�LQ�DFFHVV�WR�HQYLURQPHQWDO�LQIRUPDWLRQ���0DNLQJ�GDWD�DYDLODEOH�LV�QRW�WKH�VDPH
� +0,3�$QQXDO�5HSRUWV���������+062������������������

���

<HDU 6XEVWDQFH $QQXDO�
OLPLW

UHOHDVH $GGLWLRQDO�UHOHDVVH 8QLW�RI�PHDVXUH

���� 13�62/,'6�126�72�/$1' ���� � � 7KRXVDQG�WRQHV
���� 13�62/,'6�126�72�/$1' ���� ����� � 7KRXVDQG�WRQHV
���� 13�62/,'6�126�72�/$1' ���� ����� � 7KRXVDQG�WRQQHV



$V�PDNLQJ�LW�VHQVLEOH��XQGHUVWDQGDEOH�DQG�YDOXDEOH�IRU�LQIRUPHG�SDUWLFLSDWLRQ�LQ�GHFLVLRQ�PDNLQJ��)2(�KDV�VHW�
D�QHZ�VWDQGDUG�IRU�WKH�SURYLVLRQ�RI�HQYLURQPHQWDO�LQIRUPDWLRQ�WR�WKH�JHQHUDO�SXEOLF��E\�WXUQLQJ�FRPSOLFDWHG�*RYHUQPHQW�
VWDWLVWLFV� LQWR�PHDQLQJIXO��UHOHYDQW�DQG�HDV\�WR�XVH�LQIRUPDWLRQ��$SSURSULDWH�XVH�RI� LQIRUPDWLRQ�WHFKQRORJ\�FDQ�SOD\�DQ�
LPSRUWDQW� SDUW� LQ� WDFNOLQJ� PDQ\� RI� WKH� VKRUWFRPLQJV� RI� OHVV� DGYDQFHG� PHDQV� RI� SUHVHQWLQJ� GDWD�� 6RPH� RI� WKH�
FRQVHTXHQFHV� RI� WKH� LQFUHDVHG� DYDLODELOLW\� RI� LQIRUPDWLRQ� FDQQRW� EH� SUHGLFWHG� LQ� DGYDQFH�� WKHVH� XQIRUHVHHDEOH�
FRQVHTXHQFHV�DUH�LQHYLWDEOH�DV�QHZ�ZD\V�RI�PDNLQJ�VHQVH�RI�WKH�GDWD�HPHUJH�

$&.12:/('*(0(176

0DQ\� PHPEHUV� RI� VWDII� DQG� YROXQWHHUV� DW� )2(�SOD\HG� D� SDUW� LQ� WKH� GHYHORSPHQW� RI� WKH� &KHPLFDO�5HOHDVH�
,QYHQWRU\� LQFOXGLQJ�3HWHU�3KLOOLS��5LFKDUG�:HDWKHUO\��0DU\�7D\ORU��7RP�%UR[WRQ��'DYLG�&DQLQHV��6LPRQ�5HGGLQJ�DQG�
/HVOLH� 6DLQW� -DPHV�� -RDQQH�0LOOHU� DVVHPEOHG� DQG� WHVWHG�PDQ\� RI� WKH�PDSSLQJ� DQG� GDWDEDVH� UHWULHYDO� FRPSRQHQWV� RQ�
ZKLFK�WKH�,QYHQWRU\�LV�EDVHG�ZLWK WKH�KHOS�RI�)2(�VWDII�GXULQJ�KHU�WLPH�DV�D�06F�VWXGHQW�DW�'&/��7KH�&5,�:HE�VLWH�LV�
GHGLFDWHG� WR�$QGUHZ�/HHV�� WKH� ODWH� FDPSDLJQV� GLUHFWRU� RI� )ULHQGV� RI� WKH�(DUWK��ZKRVH� FRPPLWPHQW� WR� MXVWLFH� DQG� WKH�
HQYLURQPHQW��FRPELQHG�ZLWK�D�YLVLRQ�WKDW�LQIRUPDWLRQ�WHFKQRORJ\�ZRXOG�EH�XVHIXO��PDGH�LW�SRVVLEOH�

���
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$QQH�0LQWR��//%���'�3�0� ��)�5�6�$���1�3

'HSXW\�'LUHFWRU�*HQHUDO�

8.�(QJLQHHULQJ�(PSOR\HUV
�)HGHUDWLRQ

&KDLUPDQ�RI�WKH�8.�*HQHUDO�9RFDWLRQDO�4XDOLILFDWLRQ�LQ�(QJLQHHULQJ�

0HPEHU�RI�WKH�:RPHQ�LQ�6FLHQFH�	�(QJLQHHULQJ�&RXQFLO

1RQ�([HFXWLYH�'LUHFWRU��1RUWKXPEULDQ�:DWHU�*URXS�SLF

7KLV�SDSHU�H[SORUHV�VRPH�RI�WKH�FKDOOHQJHV��RSSRUWXQLWLHV�DQG�LQLWLDWLYHV�EHLQJ�DGRSWHG�LQ�WKH�8.�WR�HQFRXUDJH�
PRUH�ZRPHQ� LQWR�WHFKQRORJ\�DQG�HQJLQHHULQJ�EDVHG�FDUHHUV��,W� LV�HVVHQWLDO� WKDW�EULJKW�\RXQJ�ZRPHQ�DUH�HQFRXUDJHG�WR�
VWXG\�PDWKHPDWLFV�DQG�VFLHQFH�LQ�VFKRRO�DQG�WKDW�WHDFKHU�DUH�PDGH�DZDUH�RI�WKH�FDUHHU�RSSRUWXQLWLHV�IRU�WKHLU�VWXGHQWV�LQ�
LQGXVWU\��,QGXVWU\�QHHGV�WR�UHFUXLW� WKH�KLJKHVW�FDOLEUH�LQGLYLGXDOV�LQ�RUGHU�WR�PHHW�WKH�FKDOOHQJHV�RI�JOREDO�FRPSHWLWLRQ��
,QGXVWU\�PXVW�DGRSW�PRUH�SRVLWLYH�SROLFLHV�WR�UHFUXLW�TXDOLW\�ZRPHQ�DV�WHFKQLFLDQV�DQG�HQJLQHHUV�DQG�UHWDLQ�WKRVH�ZRPHQ�
E\�LQWURGXFLQJ�IDPLO\�IULHQGO\�SROLFLHV��

,QWURGXFWLRQ

7KH� (QJLQHHULQJ� (PSOR\HUV
� )HGHUDWLRQ� ZDV� RULJLQDOO\� IRXQGHG� LQ� ����� LQ� WKH� 8.� WR� DFW� DV� WKH� QDWLRQDO�
FROOHFWLYH�EDUJDLQLQJ�PHGLXP�IRU�HQJLQHHULQJ�HPSOR\HUV� LQ� WKH�8.�ZKHQ�ZDJH�QHJRWLDWLRQV�IRU�ERWK�SURIHVVLRQDO�VWDII�
DQG�PDQXDO�ZRUNHUV�ZHUH�FRQGXFWHG�DW�D�QDWLRQDO�OHYHO��6LQFH�WKH�HQG�RI�QDWLRQDO�FROOHFWLYH�EDUJDLQLQJ�LQ�������WKH�(()�
KDV�SXUVXHG�D�PXFK�PRUH�SXEOLFO\�IURQWHG�UROH�DQG�KDV�EURXJKW�WR�WKH�IRUHIURQW�LWV�H[SHUWLVH�LQ�DUHDV�VXFK�DV�HFRQRPLFV��
WUDLQLQJ��KHDOWK��VDIHW\�DQG�HQYLURQPHQWDO�LVVXHV��3UHYLRXVO\�JLYHQ�(()
V�QDWLRQDO�EDUJDLQLQJ�UROH�WKHUH�KDG�EHHQ�D�GHVLUH�
WR� NHHS� D� ORZ� SURILOH� RQ� WKH� QDWLRQDO� UHSUHVHQWDWLRQDO� VWDJH�� DV� LW� ZDV� YLHZHG� E\� PHPEHU� FRPSDQLHV� DV� EHLQJ�
LQFRQJUXRXV�ZLWK�(()
V�QDWLRQDO�EDUJDLQLQJ�UROH�

&XUUHQWO\� WKH�(()� LV� WKH� ODUJHVW� HPSOR\HUV� VHFWRU�RUJDQLVDWLRQ� LQ� WKH�8.�DQG� UHSUHVHQWV� WKH� LQWHUHVWV�RI�RYHU�
�����HQJLQHHULQJ�DQG�PDQXIDFWXULQJ�FRPSDQLHV�UDQJLQJ�IURP�WKH� ODUJH�DHURVSDFH�DQG�GHIHQFH�PDQXIDFWXUHUV� WR�VPDOO��
PHWDO�IDEULFDWLRQ� FRPSDQLHV� HPSOR\LQJ� ���� SHRSOH�� (()
V� PDLQ� KHDGTXDUWHUV� LQ� /RQGRQ� SURYLGH� WKH� FHQWUHV� RI�
H[FHOOHQFH� LQ� HFRQRPLFV�� HPSOR\PHQW� SROLF\�� (XURSHDQ� DIIDLUV�� HPSOR\HH DQG� LQGXVWULDO� UHODWLRQV� H[SHUWLVH�� KHDOWK��
VDIHW\�DQG�HQYLURQPHQW��HGXFDWLRQ�DQG�WUDLQLQJ��7KH�(()�UXQV�RQH�RI�WKH�EXVLHVW�HPSOR\PHQW�ODZ�SUDFWLFHV�GHDOLQJ�ZLWK�
LQGXVWULDO�WULEXQDO�DSSHDO�FDVHV�ERWK�LQ�WKH�8.�DQG�WKH�(XURSHDQ�&RXUW�RI�-XVWLFH�RQ�EHKDOI�RI�RXU�PHPEHU�FRPSDQLHV��
(()�DOVR�SXEOLVKHV� D� ODUJH� VWDEOH�RI�SXEOLFDWLRQV� WR�SURYLGH�SUDFWLFDO� DGYLFH�DQG�JXLGDQFH� IRU� LWV�PHPEHU�FRPSDQLHV��
7KRVH�SROLF\�DUHDV�DUH�WKH�SULPDU\�UHVSRQVLELOLW\�RI�WKH�'HSXW\�'LUHFWRU�*HQHUDO�RI�WKH�(()��7KH�(()�VHUYLFHV�WKH�QHHGV�
RI� LWV�PHPEHU�FRPSDQLHV�WKURXJK�D�QHWZRUN�RI����ORFDO�DVVRFLDWLRQV�RIILFHV�WKURXJKRXW�WKH�8.�ZKR�SURYLGH�KDQGV�RQ��
GLUHFW� SURIHVVLRQDO� VHUYLFHV� WR� LWV� PHPEHU� FRPSDQLHV�� 7KHVH� VHUYLFHV� LQFOXGH� HPSOR\HH� UHODWLRQV�� EHVW� SUDFWLFH�
WHFKQLTXHV�� LQFOXGLQJ� ZRUOG� FODVV� PDQXIDFWXULQJ� EHQFKPDUNLQJ�� LQGXVWULDO� UHODWLRQV� DGYLFH� DQG� JXLGDQFH�� KHDOWK� DQG�
VDIHW\�DQG�HQYLURQPHQWDO�DXGLWV��HFRQRPLF�HQJLQHHULQJ�WUHQGV�LQIRUPDWLRQ�WR�QDPH�EXW�D�IHZ�RI�WKH�VHUYLFHV�SURYLGHG��

7KH�(()�LV�DQ�DSROLWLFDO�RUJDQLVDWLRQ�DQG�LV�D�ZHOO�UHJDUGHG�QDWLRQDO�OREE\LQJ�DQG�UHSUHVHQWDWLRQDO�RUJDQLVDWLRQ�
IRU�WKH�HQJLQHHULQJ�DQG�PDQXIDFWXULQJ�VHFWRUV��$�ODUJH�SDUW�RI�WKH�UROH�RI�'HSXW\�'LUHFWRU�*HQHUDO�LV�WR�PDLQWDLQ�FORVH�
FRQWDFW� ZLWK� JRYHUQPHQW� PLQLVWHUV� DQG� VHQLRU� FLYLO� VHUYDQWV� RQ� D� GD\�WR�GD\� EDVLV� ERWK� LQ� WKH� 8.� DQG� LQ� (XURSH�
UHSUHVHQWLQJ�HQJLQHHULQJ�FRPSDQLHV
�LQWHUHVWV��+RZHYHU��WKH�ELJJHVW�FXOWXUDO�VKRFN�IRU�WKH�RUJDQLVDWLRQ�KDV

���



8QGRXEWHGO\�EHHQ� WKH�DSSRLQWPHQW� LQ������RI� LWV� ILUVW� IHPDOH�GLUHFWRU� LQ����\HDUV�RI� LWV�H[LVWHQFH��DQG�EHLQJ�D� ODZ\HU�� LW�
PXVW�KDYH�EHHQ�LQLWLDOO\�YLHZHG�E\�VRPH�HQJLQHHUV�DV�PRUH�RI�D�TXDQWXP�OHDS�LQWR�WKH�GDUN��WKDQ�D�TXDQWXP�OHDS�IRUZDUG�

3RVLWLRQ�RI�:RPHQ

$� FRQIHUHQFH� FRQFHQWUDWLQJ� RQ� ZRPHQ� LQ� WHFKQRORJ\� DQG� HQJLQHHULQJ� JLYHV� RSSRUWXQLWLHV� IRU� ZLGH� UDQJLQJ� GHEDWH� DQG�
GLVFXVVLRQ�RQ� WKH� LVVXHV�ZKLFK�DUH�DIIHFWLQJ�ZRPHQ�ZRUOGZLGH�ZKR�ZLVK� WR�SXUVXH�D�FDUHHU�LQ�HQJLQHHULQJ��0DQ\�RI�WKH�LVVXHV�DUH�
WUDQVQDWLRQDO�DQG�WKH�FRPPRQDOLW\�RI�SHUFHLYHG�SUREOHPV�VHHP�WR�GLIIHU�OLWWOH�ZKHWKHU�\RX�ZRUN�LQ�WKH�HDVWHUQ�RU�ZHVWHUQ�KHPLVSKHUHV�
RI�WKH�JOREH�

7KHUH�LV�OLWWOH�GRXEW�WKDW��LI�FRXQWULHV�DQG�FRPSDQLHV�DUH�WR�EHFRPH�PRUH�FRPSHWLWLYH��VFLHQFH�DQG�WHFKQRORJ\�PXVW�SOD\�DQ�
LQFUHDVLQJO\� LPSRUWDQW� UROH� LQ� DFKLHYLQJ� WKDW� HQG�� ,Q� YLHZ� RI� WKH� UHODWLYHO\� ORZ�QXPEHUV�RI�ZRPHQ�FXUUHQWO\�ZRUNLQJ� LQ� VFLHQWLILF�
UHVHDUFK�DQG� WHFKQRORJ\� WKHUH� LV�XQGRXEWHGO\�FDXVH�IRU�FRQVLGHUDEOH�FRQFHUQ�� ,I�ZH�ORRN�DW�WKH�SURJUHVV�ZKLFK�ZRPHQ�PDGH�LQ�WKH�
(XURSHDQ�8QLRQ�EHWZHHQ������DQG������WKH\�LQ�IDFW�UHFRUGHG�PRUH�SURJUHVV�LQ�WKDW�GHFDGH�WKDQ�LQ�WKH�WZR�SUHYLRXV�FHQWXULHV�VLQFH�
WKH�)UHQFK�5HYROXWLRQ�DQG�WKH�)LUVW�'HFODUDWLRQ�RI�WKH�5LJKWV�RI�:RPHQ�

%XW�LW�LV�DOVR�WUXH�WKDW�WKHUH�KDV�EHHQ�WHUULEOH�VWDJQDWLRQ�VLQFH�WKH�PLG�����V��5HVHDUFKHUV�KDYH�FODLPHG�WKUHH�UHDVRQV�IRU�WKLV�
VWDJQDWLRQ��)LUVWO\��PHGLD�IDWLJXH��7KH�LVVXH�RI�IHPLQLVP�DQG�ZRPHQ
V�LQWHUHVWV�DUH�QRW�IDVKLRQDEOH�DQ\�PRUH��,W�KDV�EHHQ�WDNHQ�RYHU�
E\� WKH� HFRORJLVWV� DQG� WKH� JOREDO� HQYLURQPHQW� GHEDWH�� 6HFRQGO\� WKH� GHPLVH� RI� WKH� :RPHQ
V� 0RYHPHQW� ZKLFK� KDG� VXFK� D� ZLGH�
IROORZLQJ� LQ� WKH� ODWH� 
��V� DQG� WKURXJKRXW� WKH� 
��V�� :RPHQ� KDYH�� LQ� WKH� (XURSHDQ� 8QLRQ�� DFKLHYHG� XQLYHUVDO� VXIIHUDJH�� HTXDO�
HPSOR\PHQW�ULJKWV�LQ�OHJLVODWLRQ�DW�OHDVW��VR�ZKDW�LV�WKHUH�OHIW�WR�ILJKW�IRU"�$OVR�WKH�YHU\�IHPLQLVWLF�VWDQFH�RI�WKH�:RPHQ
V�0RYHPHQW�
GRHV�QRW�DSSHDO� WR�PDQ\�ZRUNLQJ�ZRPHQ�LQ� WKH�����V��$QG�WKLUGO\�� WKH� LPSDFW�RI� WKH�UHFHVVLRQ�LQ�WKH�(XURSHDQ�8QLRQ�ZKHUH�MREV�
KDYH�EHHQ�UHGXFHG�DQG�ZRPHQ
V�RSSRUWXQLWLHV�KDYH�EHHQ�FXUWDLOHG�GXH�WR�FRPSDQLHV
�ORZ�UHFUXLWPHQW�ILJXUHV�DQG�UHGXQGDQFLHV�KDYH�
UHGXFHG�MRE�RSSRUWXQLWLHV�

+RZHYHU� LW�GRHV�VHHP�WKDW�PDQ\�RI� WKHVH�VXJJHVWHG�DUJXPHQWV�GR�QRW�SURYLGH�VXIILFLHQW�FUHGLEOH� MXVWLILFDWLRQ�IRU� WKH� ORZ�
QXPEHUV�RI�ZRPHQ�HQWHULQJ�VFLHQFH�DQG�HQJLQHHULQJ�WUDLQLQJ��7KHUH�LV�D�QHHG�WR�H[SORUH�VRPH�RI�WKH�DUHDV�WKDW�UHTXLUH�WR�EH�DGGUHVVHG�
PRUH�FRPSUHKHQVLYHO\�DQG�ZKHUH�WKHUH�LV�D�GHPDQGLQJ�UROH�IRU�DOO�ZRPHQ�DOUHDG\�ZRUNLQJ�LQ�HQJLQHHULQJ�DQG�WHFKQRORJ\�VHFWRUV�WR�
OHQG�WKHLU�VXSSRUW�

&KLOGUHQ�LQ�WKH�KRPH

7KH�SUREOHP�VWDUWV�ULJKW�DW�WKH�EHJLQQLQJ�LQ�PDQ\�ZHVWHUQ�FRXQWULHV�ZKHUH FKLOGUHQ�DUH�FRORXU�FRGHG�DW�ELUWK��7KLV�RI�FRXUVH�
KDV�QR�UHIHUHQFH�WR�WKH�FRORXU�RI�D�FKLOG
V�VNLQ�� ER\V�DUH�GUHVVHG�LQ�EOXH�DQG�JLYHQ�WUDLQ�VHWV�DQG�ILUH�HQJLQHV�DQG�JLUOV�DUH�GUHVVHG�LQ�
SLQN� DQG� JLYHQ� GROOV� DQG� EDNLQJ� VHWV�� 7KH� ILUVW� OHVVRQ� LQ� VWHUHRW\SLQJ� KDV� EHJXQ� DQG� LQ�PRVW� FDVHV� LW� LV�ZRPHQ�ZKR� SODFH� WKHVH�
PDUNHUV�LQ�WKH�JURXQG�DV�PRWKHUV�

3DUHQWV� KDYH� D� WUHPHQGRXVO\� LPSRUWDQW� UROH� WR� SOD\�ZLWK� WHDFKHUV� DW� WKLV� VWDJH� La� HQVXULQJ� WKDW�ERWK� JHQGHUV� DUH� JLYHQ�
H[SRVXUH�WR�WKH�ZRUOG�RI�WHFKQRORJ\��7KH LQWHUFKDQJH�RI�WR\V�EHWZHHQ�JHQGHUV�� EDNLQJ�VHWV�IRU�WKH�ER\V��IRRG�WHFKQRORJ\�LQ�LWV�HDUO\�
VWDJHV�DQG�ER[HV�RI�OHJR�DQG�EXLOGLQJ�EULFNV�IRU�WKH�HDUO\�VWUXFWXUDO�HQJLQHHUV�DPRQJVW�WKH�JLUOV�ZRXOG�KHOS�WR�EUHDN�GRZQ�VRPH�RI�
WKHVH�EDUULHUV��,W�LV�ZRUWK�QRWLQJ�WKDW�QR�OHVV�WKDQ�����RI�HGXFDWLRQDO�GHYHORSPHQW�WDNHV�SODFH�LQ�WKH�ILUVW�ILYH�\HDUV�RI�OLIH��7KRVH�HDUO\�
OHDUQLQJ�H[SHULHQFHV�DUH�FULWLFDO�LQ�HVWDEOLVKLQJ�DZDUHQHVV�RI�KRZ�WKLQJV�ZRUN�DQG�VLPSOH�PRYLQJ�PHFKDQLVPV�FDQ�EH�H[SORUHG�DQG�
H[SHULPHQWHG�ZLWK�WR�JDLQ�ILUVW�KDQG�H[SHULHQFH�

,QIOXHQFLQJ�VFKRROV

7KH�ZKROH�SURILOH�RI�D�FDUHHU�LQ�WHFKQRORJ\�QHHGV�WR�EH�UDLVHG��,I�HPSOR\HUV�DUH�WR�DWWUDFW�WKH�EULJKWHVW�DQG�EHVW�LQWR�LQGXVWU\�
WKHQ� LW�PXVW� EH� DQ� DSSHDOLQJ� SODFH� WR�ZRUN� LQ��7KH�QHHG� IRU�PRUH� LQIOXHQFH�E\� WKH� HQJLQHHULQJ� LQGXVWU\� LQ� VFKRROV� SDUWLFXODUO\� DW�
SULPDU\�VFKRRO� OHYHO� LV�DEVROXWHO\�FULWLFDO�� ,Q�DGGLWLRQ� WKH�PHWKRG�E\�ZKLFK�HQJLQHHULQJ�VXEMHFWV�DUH� WDXJKW�LQ�VFKRRO�PXVW�KDYH�DQ�
HPSKDVLV�RQ�PRGHP�DSSOLFDWLRQ�RI�HQJLQHHULQJ�DQG�VFLHQFH�DQG�WKHLU�LPSRUWDQFH�LQ�WKH�ZHDOWK�FUHDWLRQ�RI�DQ\�FRXQWU\
V�HFRQRP\�

3ULPDU\�VFKRROV�DIIRUG�HPSOR\HUV�WKH�JUHDWHVW�RSSRUWXQLW\�IRU�LQIOXHQFLQJ�\RXQJ�PLQGV��,W�LV�DQ�DUHD�ZKHUH�ILQDOO\�LQGXVWU\��
SDUWLFXODUO\�LQ�WKH�8QLWHG�.LQJGRP��KDV�VWDUWHG�WR�ZDNHQ�XS�WR��7KH�QHHG�WR�HQVXUH�WKDW�VFLHQFH�DQG�PDWKHPDWLFV�DUH�EHLQJ�WDXJKW�LQ�
LQWHUHVWLQJ��FKDOOHQJLQJ�DQG�SURMHFW�RULHQWDWHG�VW\OHV�ZKLFK�ERWK�JLUOV�DQG�ER\V�FDQ�ILQG�VWLPXODWLQJ�KDV�QHYHU�EHHQ�PRUH�FULWLFDO�

(DUO\�LQWURGXFWLRQ�WR�FRPSXWHUV�DV�OHDUQLQJ�DLGV�LV�LPSRUWDQW� ,Q�WKH�8QLWHG�6WDWHV��WKH�&OLQWRQ�DGPLQLVWUDWLRQ�KDV�HPEDUNHG�
RQ�D�KLJK�SURILOH�FDPSDLJQ�WR�FRQQHFW�HYHU\�FODVVURRP�LQ�HYHU\�VFKRRO�WR�WKH�QHZ�LQIRUPDWLRQ�VXSHU�KLJKZD\V�E\�WKH�\HDU�������,W�
KDV�SODFHG�DW�WKH�WRS�RI�LWV�SROLF\�DJHQGD�WKH�JRDO�RI�HQOLVWLQJ HTXLWDEOH�DQG�OLIH�ORQJ�DFFHVV�WR�OHDUQLQJ�WHFKQRORJLHV�IRU�DOO�$PHULFDQV��
9LVLWV�WR�VFLHQFH�DQG�WHFKQRORJ\�FHQWUHV�DQG�PXVHXPV�DV�SDUW�RI�ZHHNHQG�DQG�KROLGD\�WULSV�HQVXUH�WKDW�WHFKQRORJ\�LV�DVVRFLDWHG�ZLWK�
OHLVXUH�DQG�IXQ�DQG�QRW�MXVW�ZLWK�PDQGDWRU\�VFKRROZRUN�

5HFHQW�UHVHDUFK�LQ�VHFRQGDU\�VFKRROV�KDV�GHPRQVWUDWHG�D�PDUNHG�LPSURYHPHQW�LQ�WKH�QXPEHUV�RI�JLUOV�ZKR�RSW�IRU�VFLHQFH�
DQG�PDWKV�LQ�VLQJOH�VH[�VFKRROV�DV�RSSRVHG�WR�PL[HG�VH[�VFKRROV��)RU�WKH�VWXGHQWV�LQ�VLQJOH�VH[�VFKRROV�WKHUH�LV�QR

���



0RQRSROLVDWLRQ�RI� WKH�FRPSXWHUV�DQG�RWKHU�HTXLSPHQW�ZKHUHDV� LQ�PL[HG�VH[�VFKRROV�JLUOV� ILQG�WKH\�UHFHLYH�OHVV�DWWHQWLRQ�
IURP� WHDFKHUV� DQG� VSHQG� OHVV� WLPH� RQ� WKH� HTXLSPHQW�� ,Q� WKH� ����� *&6(� �*HQHUDO� &HUWLILFDWH� RI� VHFRQGDU\� (GXFDWLRQ�� UHVXOWV�
�H[DPLQDWLRQV�WDNHQ�RQ�D�QDWLRQDO�OHYHO�E\����\HDU�ROGV�LQ�(QJODQG�DQG�:DOHV��GHPRQVWUDWH�FOHDUO\�WKDW�JLUOV�DUH�VWHDOLQJ�D�PDUFK�RQ�
ER\V� LQ� PDWKV� DQG� VFLHQFH� H[DPLQDWLRQ� SDVVHV�� SDUWLFXODUO\� ZKHUH� WKH� JLUOV� KDYH� DWWHQGHG� VLQJOH� VH[� VFKRROV�� $� IHZ� PL[HG�
FRPSUHKHQVLYH� VFKRROV� KDYH� QRZ� GHFLGHG� WR� H[SDQG� WKHLU� SODQV� WR� FRQGXFW� VHSDUDWH�FODVV�ZRUN� IRU� ER\V� DQG� JLUOV� LQ� DQ� HIIRUW� WR�
LPSURYH� H[DP� SDVV� UDWHV�� &RPPHQWDWRUV� DQG� HPSOR\HUV� ZDWFK� ZLWK� LQWHUHVW� WR� VHH� KRZ� WKLV� H[SHULPHQW� GHYHORSV� DV� PDQ\� DUH�
FRQYLQFHG�WKDW�JLUOV�ZLOO�FRQWLQXH�WR�IDUH��OHWWHU LQ�D�VHJUHJDWHG�HQYLURQPHQW�

,QGXVWU\�,QLWLDWLYHV
,QGXVWU\�QHHGV�WR�H[SDQG�DQG�HQFRXUDJH�WKH�HQYHORSPHQW�RI�ZRUN�SODFHPHQWV�IRU�VWXGHQWV�DQG�WHDFKHUV�WR�KHOS�FRXQWHUDFW�

FXOWXUDO� ELDV� DJDLQVW� D� FDUHHU� LQ� HQJLQHHULQJ� DQG� WHFKQRORJ\�� ,W� PD\� EH� WLPH� FRQVXPLQJ� WR� KDYH� D� VWXGHQW� SODFHPHQW� LQ� D� EXV\�
RSHUDWLRQDO�HQYLURQPHQW�EXW�HPSOR\HUV�KDYH� WR�PDNH�WKH� WLPH�DYDLODEOH��7KH\�KDYH�WR�PDNH� WKH�HIIRUW��7KH\�FDQQRW�VLPSO\�DOZD\V�
EODPH�WKH�WHDFKLQJ�VWDII�IRU�WKHLU�ODFN�RI�NQRZOHGJH�RI�LQGXVWULDO�DQG WHFKQLFDO�HQYLURQPHQWV�LI�HPSOR\HUV�DUH�QRW�SUHSDUHG�WR�JLYH�XS�
LOLH�QHFHVVDU\�WLPH�WR�WU\�WR�EULQJ�WKH�ZRUOG�RI�LQGXVWU\�DORQJVLGH�WKH�ZRUOG�RI�HGXFDWLRQ�ZKHQ�LQIOXHQFLQJ�\RXQJ�SHRSOH
V�FKRLFH�RI�
FDUHHU�GHYHORSPHQW��7KH�UROH�LOLDF�WHDFKHUV�SOD\�LQ�LQIOXHQFLQJ�\RXQJ�PLQGV�LV�YHU\�VLJQLILFDQW�DQG�HQVXULQJ�WKH\�NQRZ�ZKDW�LQGXVWU\�
KDV�WR�RIIHU�\RXQJ�SHRSOH�LQ�FDUHHU�RSSRUWXQLWLHV�LV�SDUDPRXQW�

,Q������ WKH�(()�ODXQFKHG� LWV�6FKRRO�/LDLVRQ�$ZDUG�VFKHPH� WR�PRWLYDWH�LWV�PHPEHU�FRPSDQLHV� WR�ZRUN�ZLWK�VFKRROV�RQ�
WHFKQRORJ\�SURMHFWV�LQ�RUGHU�WR�LQFUHDVH�DZDUHQHVV�DPRQJVW�\RXQJ�SHRSOH�RI�WKH�WUHPHQGRXV�FKDOOHQJH�DQG�H[FLWHPHQW�LQ�SXUVXLQJ�D�
FDUHHU� LQ� WHFKQRORJ\�� ,W� SURYLGHG� DQ� RSSRUWXQLW\� WR� EULQJ� RXW� WKH� EHVW� FDOLEUH� VWDII� WKDW� HPSOR\HUV� DFWXDOO\� KDYH� ZRUNLQJ� LQ� WKH�
HQJLQHHULQJ� LQGXVWU\� WR� DVVLVW� ZLWK� WKH� SURMHFWV�� 7KH\� DUH� LQGXVWU\
V� JUHDWHVW� DPEDVVDGRUV� WR� VHOO� D� FDUHHU� LQ� HQJLQHHULQJ� DQG�
WHFKQRORJ\��7KH\�DUH�DFWXDOO\�GRLQJ�LW�

8QOHVV� DQ� LQFUHDVH� LQ� WKH� QXPEHUV� RI� \RXQJ�ZRPHQ�ZKR� KDYH� WKH� QHFHVVDU\�TXDOLILFDWLRQV� WR� HQWHU� KLJKHU� HGXFDWLRQ� WR�
SXUVXH�HQJLQHHULQJ�GHJUHHV�FDQ�EH�DFKLHYHG�WKHQ�LW�ZLOO�QRW�EH�SRVVLEOH�WR�LPSURYH�WKH�GHYHORSPHQW�DQG�UROH�RI�ZRPHQ�LQ�WHFKQRORJ\��
7RGD\�LQ�WKH�8.�WKHUH�DUH�VWLOO����WLPHV�DV�PDQ\�PHQ�DV�ZRPHQ�HQWHULQJ�KLJKHU�HGXFDWLRQ�LQ�HQJLQHHULQJ�DQG�WHFKQRORJ\�DQG�WZLFH�DV�
PDQ\�PHQ�UHDG�IRU�D�GHJUHH�LQ�WKH�SK\VLFDO�VFLHQFHV��7KHVH�UDWLRV�DUH�UHYHUVHG�LQ�ELRORJLFDO�VFLHQFHV�DQG�VXEMHFWV�DOOLHG�WR�PHGLFLQH��
,Q�PHGLFLQH�DQG�FKHPLVWU\��WKH�QXPEHUV�RI�PHQ�DUH�RQO\�YHU\�PDUJLQDOO\�KLJKHU��:H�KDYH D�ORQJ�ZD\�DKHDG�RI�XV�LI�ZH�DUH�WR�DFKLHYH�
FULWLFDO�PDVV�WR�PRYH�VRPH�RI��KH�0RXQWDLQV�WKDW�OLH�DKHDG�DIWHU�JUDGXDWLRQ�GD\�

2QH�RI�WKH�PRVW�SRSXODU�SURMHFWV�LQ�WKH�8.�LV�WKH�:,6(�FDPSDLJQ��:RPHQ�LQ�6FLHQFH�DQG�(QJLQHHULQJ���7KH�VFKHPH�ZDV�
ODXQFKHG�IRXUWHHQ�\HDUV�DJR�E\� WKH�(QJLQHHULQJ�&RXQFLO�DQG�WKH�(TXDO�2SSRUWXQLWLHV�&RPPLVVLRQ�WR�FKDQJH�WKH�DWWLWXGHV�RI�\RXQJ�
SHRSOH��SDUHQWV��WHDFKHUV�DQG�WKH�JHQHUDO�SXEOLF�DERXW�WKH�VXLWDELOLW\�RI�HQJLQHHULQJ�DV�D�FDUHHU�IRU�JLUOV��7KH�FDPSDLJQ�KDV�EHHQ�ZLGH�
UDQJLQJ LQFOXGLQJ�SXEOLFDWLRQV��SRVWHUV��FDUHHUV�DGYLVRU\�VHUYLFHV��+RZHYHU�RQH�RI�WKH�PRVW�LQQRYDWLYH�SDUWV�RI�WKH�FDPSDLJQ�ZDV�WKH�
VHWWLQJ�XS�RI�WKH�ILUVW�:,6(�EXV�DV�D�PRELOH�WHDFKLQJ�H[KLELWLRQ�FHQWUH��*URXSV�RI�������\HDU�VFKRROJLUOV�VSHQG�WLPH�RQ�WKH�EXV�ZKHQ�LW�
YLVLWV�WKHLU�VFKRRO�ZLWK�ZRPHQ�WXWRUV��SURYLGLQJ�KDQGV�RQ�H[SHULHQFH�RI�QHZ�WHFKQRORJLHV��7KH�SURJUDPPH�KDV�EHHQ�D�KXJH�VXFFHVV�
ZLWK�ILYH�EXVHV�RQ�WKH�URDG�FXUUHQWO\��7KH�UXQQLQJ�DQG�HTXLSSLQJ�RI�WKH�EXVHV�KDYH�EHHQ�DFKLHYHG�WKURXJK�VSRQVRUVKLS�E\�LQGXVWU\�LQ�
WKH�8.�

7KH�(()�KDV�MXVW�FRPSOHWHG�D�QHZ�SLORW�VFKHPH�ZLWK�:,6(�WR�SURPRWH�D�WKUHH�GD\�SLORW�VFKHPH�IRU�������\HDU�ROG�JLUOV�WR�
SDUWLFLSDWH�LQ�DQ�HQJLQHHULQJ�DFWLYLW\�SURJUDPPH�DV�D�WDVWHU�SULRU�WR�FKRRVLQJ�WKHLU�FXUULFXOXP�VXEMHFWV�IRU�VWXG\�DW�*&6(�OHYHO��7KH�
(()� LV� SDUWLFXODUO\� LQWHUHVWHG� LQ� DWWUDFWLQJ� JLUOV� ZKR� ZRXOG� ZLVK� WR� DLP� IRU� WHFKQLFLDQ� OHYHO� YLD� WKH� QHZ�PRGHP� DSSUHQWLFHVKLS�
VFKHPH��ZKLFK�KDV�EHHQ�GHYHORSHG�LQ�WKH�8.�E\�HPSOR\HUV�LQ�FRQMXQFWLRQ�ZLWK�WKH�&RQIHGHUDWLRQ�RI�6KLSEXLOGLQJ�DQG(QJLQHHULQJ�
8QLRQV� DQG� WKH�(QJLQHHULQJ�7UDLQLQJ�$XWKRULW\� �(Q7UD���7KH�SLORW�ZDV� UXQ� LQ�0DUFK� DQG�$SULO� ����� DQG�KDV� LQYROYHG� WKUHH�(()�
UHJLRQDO�DVVRFLDWLRQV�� ,QLWLDO� IHHGEDFN� LQGLFDWHV� WKDW� LW�KDV�EHHQ�KXJHO\�VXFFHVVIXO��*LUOV�SDUWLFLSDWLQJ�LQ�WKH�SLORW�VFKHPH�KDYH�EHHQ�
FDSWLYDWHG�E\� WKH�H[FLWLQJ�FKDOOHQJH� WKDW�D�FDUHHU� LQ�HQJLQHHULQJ� WKURXJK�D�PRGHP�DSSUHQWLFHVKLS�FRXOG�DIIRUG� WR� WKHP��7R�FRQYHUW�
HYHQ� D� VPDOO� SHUFHQWDJH� ,WHP�RSWLQJ� WR� WDNH� HQJLQHHULQJ� UDWKHU� WKDQ�KDLUGUHVVLQJ�RU� VHFUHWDULDO� VHUYLFHV�ZLOO EH�FRQVLGHUHG�D�PDMRU�
DFKLHYHPHQW�LQFUHDVLQJ�RXU�IHPDOH�WHFKQLFLDQ�QXPEHUV�LQ�WKH�8.��&XUUHQWO\�WKH�(()�LV�HYDOXDWLQJ�WKH�IXOO�UHVXOWV�RI�WKH�SLORW�VFKHPH�
ZLWK�:,6(�DQG�LV�KRSLQJ�WR�WDNH�WKH�VFKHPH�QDWLRQZLGH�QH[W�\HDU�

7KH�(QJLQHHULQJ�7UDLQLQJ�$XWKRULW\ DOVR�UXQV�WKH�,QVLJKW�SURJUDPPH�DQQXDOO\�ZKLFK�DIIRUGV�JLUOV�DJHG����WKH�RSSRUWXQLW\�
WR� VSHQG� RQH� ZHHN� LQ� LQGXVWU\� DV� SDUW� RI� WKHLU� ILQDO� \HDU� DW� VFKRRO�� 'XULQJ� WKLV� KLJKO\� SDUWLFLSDWLYH� FRXUVH� WKH� JLUOV� DUH� JLYHQ�
HQJLQHHULQJ�SURMHFWV�WR�ZRUN�RQ�DQG�VSHQG WLPH�RQ�ZRUN�VKDGRZ�SODFHPHQWV�LQ�LQGXVWU\��,Q�UHFHQW�\HDUV�XS�WR�����RI�JLUOV�WDNLQJ�SDUW�
LQ�WKH�SURJUDPPH�KDYH�VXEVHTXHQWO\�RSWHG�IRU�HQJLQHHULQJ�FDUHHUV��

*UDGXDWH�UHFUXLWPHQW
*UDGXDWH�UHFUXLWPHQW�LQWR�LQGXVWU\�LV�WKH�QH[W�DUHD�WR�WDFNOH��&RPSDQ\�OLWHUDWXUH�QHHGV�WR�IHDWXUH�ZRPHQ�LQ�WKH�RUJDQLVDWLRQ�

DQG�D�FOHDU�LQGLFDWLRQ�RI�WKH�QXPEHU�RI�ZRPHQ�HPSOR\HHV�DOUHDG\�LQ�WKH�FRPSDQ\�DQG�WKH
���



7\SHV�RI�MREV�WKH\�DUH�KROGLQJ�GRZQ��,W�JLYHV�WKH�PHVVDJH�WKDW�WKHUH�DUH�SHRSOH�LQ�HQJLQHHULQJ�UROHV�DOUHDG\�LQ�WKHFRPSDQ\��
7KH�FRPSDQ\�LV�FOHDUO\�WHOOLQJ�\RXQJ�ZRPHQ�WKDW�LW�FDQ�RIIHU�WKHP�D�FDUHHU�DQG�WKDW�WKHUH�DUH�DOUHDG\�ZRPHQ�LQ�WKH�FRPSDQ\�HQMR\LQJ�
JRRG� FDUHHU� GHYHORSPHQW�� 7KH� PHVVDJH� LV� FOHDU� IURP� WKLV� W\SH� RI� FRPSDQ\�� ,W� LV� VD\LQJ� �FRPH� DQG� MRLQ� XV��� (YHQ� EHWWHU� WKDQ�
SKRWRJUDSKLF�PDWHULDO� LV� EHLQJ� DEOH� WR� VHQG� ZRPHQ� HQJLQHHUV� WR� FDUHHUV� H[KLELWLRQV� RU� FRPSDQ\� RSHQ� GD\V�ZKHUH� \RXQJ�ZRPHQ�
XQGHUJUDGXDWHV� FDQ� DFWXDOO\� KDYH� DQ� RSSRUWXQLW\� WR� GLVFXVV� RQ� D� RQH�WR�RQH� EDVLV� FDUHHU� RSSRUWXQLWLHV� DQG� EH� LQVSLUHG� WR� MRLQ� D�
SDUWLFXODU�FRPSDQ\�EDVHG�RQ�DQ�DFWXDO�OLYH�UROH�PRGHO�

*LYHQ�WKH�HYHU�PRUH�FRPSHWLWLYH�ZRUOG�WKDW�PRVW�FRPSDQLHV�RSHUDWH�LQ�WKH�SHUVLVWHQW�SUREOHP�RI�VHFXULQJ�D�VXSSO\�
RI�JRRG�
TXDOLW\�JUDGXDWHV�KDV�PHDQW�WKDW�FRPSDQLHV�VLPSO\�FDQQRW�DIIRUG�WR�GLVUHJDUG�WKH�JURZLQJ�QXPEHUV�RI�ZRPHQ�ZLWK�WHFKQLFDO�GHJUHHV��
,I�D�FRPSDQ\�LV� ORRNLQJ�IRU�ILUVW�FODVV�HQJLQHHUV� WKHQ� LW� LV�D�IRROLVK�FRPSDQ\��ZKLFK�RQO\�WDNHV�IURP�WKH�WRS�TXDUWLOH�RI�����RI�WKH�
SRSXODWLRQ�ZKHQ� WKH\� FRXOG�PDNH� WKHLU� VHOHFWLRQ� IURP� WKH� WRS� TXDUWLOH� RI� �����RI� WKH� SRSXODWLRQ�� 7KH� HFRQRPLF� DQG� LQWHOOHFWXDO�
DUJXPHQWV�ZLOO�DOZD\V�ZLQ�RYHU�SRVLWLYH�GLVFULPLQDWLRQ��7KH�'HSDUWPHQW�RI�7UDGH�DQG�,QGXVWU\��'7L��LQ�FRQMXQFWLRQ�ZLWK�2SSRUWXQLW\�
������DQ�LQLWLDWLYH�LQ�WKH�8.�EDVHG�RQ�WKH�EXVLQHVV�FDVH�IRU�HTXDOLW\�RI�RSSRUWXQLW\�UDWKHU�WKDQ�RQ�VRFLDO�RU�HWKLFDO�UHDVRQV��SXEOLVKHG�
LQ�2FWREHU� ����� D�QHZ�GRFXPHQW� HQWLWOHG� 
0DNLQJ� WKH�0RVW
� IHDWXULQJ� FDVH� VWXGLHV� RI� FRPSDQLHV�ZKR�KDYH�SURPRWHG�ZRPHQ� LQWR�
WHFKQLFDO�DQG�VFLHQWLILF� UROHV�DQG�ZLOO�DFW�DV�JRRG�SURPRWLRQDO�PDWHULDO�IRU�HTXDO�RSSRUWXQLWLHV��7KH�(()�LV�FR�VSRQVRULQJ�WKLV�\HDU�
ZLWK�2SSRUWXQLW\������DQG�WKH�'7L�D�IROORZ�RQ�SURMHFW�FRQFHQWUDWLQJ�RQ�KLJKOLJKWLQJ�EHVW�SUDFWLFH�FDVH�VWXGLHV�RI�VPDOO�DQG�PHGLXP�
VL]HG� FRPSDQLHV� ZKR� KDYH� GHPRQVWUDWHG� EHVW� SUDFWLFH� LQ� GHYHORSLQJ� IDPLO\� IULHQGO\� SROLFLHV� WR� HQFRXUDJH� ZRPHQ� LQWR� WKHLU�
EXVLQHVVHV�

,Q�WKH�ZRUNSODFH

2QFH� LQWR� WKH� FRPSDQ\� D� ZRPDQ� ZLOO� EHJLQ� WKH� XQHQGLQJ� MRXUQH\� WR� HVWDEOLVK� KHUVHOI� DW� HYHU\� VWDJH� RI� KHU� FDUHHU�
SURJUHVVLRQ��:RPHQ�KDYH� WR�EH� VWURQJ� DQG� LQZDUGO\� WRXJK� LI� WKH\� DUH� JRLQJ� WR� VXUYLYH��1RW�RQO\�ZLOO� D�ZRPDQ�EH� IDFHG�ZLWK� WKH�
WHFKQLFDO�FKDOOHQJHV�RI�KHU�MRE�DQG�LQ�IDFW�WKHVH�FKDOOHQJHV�ZLOO�SDOH�LQWR�LQVLJQLILFDQFH�RQ�RFFDVLRQV�ZKHQ�VKH�KDV�WR�GHDO�ZLWK�WKH�
FKDOOHQJHV�RI�FOLPELQJ�WKH�FRPSDQ\�ODGGHU�DQG�FRPEDWWLQJ�GHFDGHV�RI�PDOH�SUHMXGLFH�DQG�GLVFULPLQDWLRQ�DJDLQVW�ZRPHQ��

,I�D�ZRPDQ�LV�VXFFHVVIXO�DQG�UHFHLYHV�SURPRWLRQ�VKH�PD\�ZHOO�ILQG�KHUVHOI�LQ�FKDUJH�RI�PHQ�ZKR�DUH�SRVVLEO\�PXFK�ROGHU�
WKDQ�KHUVHOI��,W� LV�WKHQ�WKDW�VKH�ZLOO�ILQG�WKDW�WKH�ROG�DGDJH�WKDW�PHQ�DUH�KDSS\�WR�ZRUN�ZLWK�ZRPHQ�DQG�IRU�ZRPHQ�WR�EH�SURPRWHG�
SURYLGHG�WKH\�GR�QRW�KDYH�WR�ZRUN�IRU�WKHP�ZLOO�FRPH�KRPH�LQ�D�ELJ�ZD\��7KH�RQO\�ZD\�WR�RYHUFRPH�WKHVH�EDUULHUV�RI�GLVFULPLQDWLRQ�
LV� WR�SURYH� WKDW�\RX�FDQ�GR� WKH� MRE�DQG�GR� LW�EHWWHU� WKDQ� WKH\�FDQ�DQG�JLYHQ�ZRPHQ
V�H[FHSWLRQDO� WDOHQWV� LQ�WHDPEXLOGLQJ�VNLOOV�� WKLV�
VKRXOG�QRW�EH�WRR�KDUG�WR�DFKLHYH��3URIHVVLRQDOLVP�DQG�WHDP�EXLOGLQJ�DUH�WKH�EHVW�WRROV�LQ�DQ\�MRE��1R�DPRXQW�RI�IHPDOH�KDUDQJXLQJ�LV�
JRLQJ�WR�JHW�RQH�DQ\ZKHUH�LQ�WKH�KLJKHU�HFKHORQV�RI�LQGXVWU\�DQG�DW�WLPHV�RQH�KDV�WR�VLPSO\�ULVH�DERYH�LW�DOO�

&KDOOHQJH�RI�LVRODWLRQ
2QH�PXVW�NHHS�WKLQJV�LQ�SHUVSHFWLYH�� UHPHPEHU�WKDW�LW�PD\�DOVR�EH�D�FKDOOHQJLQJ�VLWXDWLRQ�IRU�D�\RXQJ�PDQ�LQ�D�SURPRWHG�

SRVLWLRQ�EXW�XQTXHVWLRQDEO\�D�ZRPDQ�ZLOO�VWDQG�LQ�D�IDU�PRUH�ORQHO\�VSRW�WKDQ�DQ\�PDQ��)HPDOH�FROOHDJXHV�DUH�WKLQ�RQ�WKH�JURXQG�DQG�
FRUSRUDWH�ORQHOLQHVV�IRU�PDQ\�ZRPHQ�LV�RIWHQ�WKH�ELJJHVW�FKDOOHQJH�WKDW�IDFHV�ZRPHQ�LQ�LQGXVWU\��,W�LV�RIWHQ�VLWHG�DV�WKH�PRVW�IUHTXHQW�
UHDVRQ�IRU�ZRPHQ�TXLWWLQJ�PDOH�GRPLQDWHG�HQYLURQPHQWV��$�ZRPDQ�ZLOO�QHHG�WHFKQLFDO�H[SHUWLVH��GHWHUPLQDWLRQ��EXW�DERYH�DOO��VKH�
ZLOO�QHHG�FRXUDJH�WR�ZHDWKHU�WKRVH�PRPHQWV�RI�LVRODWLRQ�

$�ZRPDQ�ZLOO�DOVR�ILQG�WKDW�VKH�LV�H[FOXGHG�IURP�PDQ\�DFWLYLWLHV��ZKLFK�DUH�PDOH�RULHQWDWHG�LQ�WKH�ZRUNSODFH��*RLQJ�WR�WKH�
EDU�DIWHU�ZRUN�RU�MRLQLQJ�LQ�D�JDPH�RI�JROI�HYHQ�LI�VKH�ZLVKHG�WR�GR�VR�LV�QRW���DOZD\V�RSHQ�WR�D�ZRPDQ��:RPHQ�DUH�HIIHFWLYHO\�GHQLHG�
DGPLVVLRQ�WR�WKH�0HQ
V�&OXE�HYHQ�LI�WKH\�ZDQWHG�WR�MRLQ�

1HWZRUNLQJ
7KDW�LV�ZK\�SURIHVVLRQDO�VXSSRUW�QHWZRUNV�IRU�ZRPHQ�DUH�VR�LPSRUWDQW�DQG�ZKLOVW�RQH�PD\�QRW�KDYH�DQ�LPPHGLDWH�FROOHDJXH�

LQ�WKH�VDPH�GHSDUWPHQW�RU�LQGHHG�FRPSDQ\��WKURXJK�QHWZRUNLQJ�ZRPHQ�FDQ�DFKLHYH�D�PHDVXUH�RI�VXSSRUW�IRU�HDFK�RWKHU��,Q�WKH�8.�WKH�
:RPHQ
V�(QJLQHHULQJ�6RFLHW\� �:(6�� LV�RQH RUJDQLVDWLRQ��ZKLFK�KDV� VRXJKW� WR� WDFNOH� WKLV�SUREOHP�E\�HQFRXUDJLQJ� WKH� IRUPDWLRQ�RI�
QHWZRUNV�RI�ZRPHQ�ZRUNLQJ�DV�HQJLQHHUV�DQG�WHFKQLFLDQV��7KH�VRFLHW\��ZKLFK�FHOHEUDWHG�LWV���WK�DQQLYHUVDU\�LQ�������KDV�DV�RQH�RI�LWV�
EURDG�DLPV�WKH�SURYLVLRQ�RI�D�QHWZRUN�IDFLOLW\�IRU�ZRPHQ�HQJLQHHUV�DQG�HQJLQHHULQJ�VWXGHQWV�DW�DQ\�VWDJH�RI�WKHLU�FDUHHU��7KH�VRFLHW\�
SURGXFHV� D� MRXUQDO�� 
7KH� :RPDQ� (QJLQHHU
�� DQG� HQFRXUDJHV� ZRPHQ� WR� VHW� XS� WKHLU� RZQ� ORFDO� JURXSV� DV� IRUXPV� IRU� VXSSRUW� DQG�
GLVFXVVLRQ��7KH�(()�DUH�VWURQJ�6XSSRUWHUV�RI�WKH�:(6�DQG�KDYH�JLYHQ�IXQGLQJ�WRZDUGV�LWV�)RXQGDWLRQ�WR�DVVLVW�KLJKIO\LQJ�HQJLQHHUV�WR�
UHWXUQ�WR�WKH�ZRUN�SODFH�IROORZLQJ�FDUHHU�EUHDNV��

0DQ\�ODUJH�FRPSDQLHV�KDYH�WKHLU�RZQ�LQWHUQDO�ZRPHQ
V�QHWZRUNLQJ�JURXSV�ZKR�FDQ�RIWHQ�OLDLVH�FORVHO\�ZLWK�FROOHDJXHV�LQ�
RWKHU� FRPSDQLHV� DQG� FDPSDLJQ�RQ� D� UDQJH�RI�HTXDO�RSSRUWXQLWLHV� LVVXHV� LQFOXGLQJ�PDWHUQLW\�SURYLVLRQ�DQG�FKLOGFDUH��6XFFHVV� LV�RI�
FRXUVH� YDULDEOH�� *RRG� H[DPSOHV� LQ� WKH� 8.� DUH� WKH�:RPHQ� LQ� /XFDV� 3URMHFW� RSHUDWHG� E\� /XFDV� ,QGXVWULHV� SOF� DQG� WKH� 6KHOO� 8.�
([SORUDWLRQ�DQG�3URGXFWLRQ�:,1*6�QHWZRUN�ZKLFK�HQFRPSDVVHV�ZRPHQ�ZRUNLQJ�RIIVKRUH�DV�ZHOO�DV�RQVKRUH�

���



3URPRWLRQ�RSSRUWXQLWLHV

7KH�NH\�WR�SURJUHVV�OLHV�LQ�JHWWLQJ�ZRPHQ�SURPRWHG�IURP�WKH�MXQLRU�SRVLWLRQV�DQG�LQWR�VXSHUYLVRU\��0DQDJHPHQW�SRVLWLRQV��
+RZHYHU�� WKH�VLHJH�PHQWDOLW\�a�PHQ�LQ�PLGGOH�DQG� MXQLRU�PDQDJHPHQW� LV�'HILQLWHO\�EORFNLQJ�SURJUHVV�WRZDUGV�VH[XDO�HTXDOLW\��+RZ�
PDQ\�ZRPHQ�KDYH�KDG�D�KHOSIXO�VHQLRU�PDQDJHU�$FWLQJ�DV�D�PHQWRU�EXW�WKHLU�LPPHGLDWH�ERVV�ZDV�D�WRWDO�UHVWULFWLRQ�RIWHQ�EURXJKW�DERXW�
E\� IHDU� RI� KLV� RZQ�6KRUWFRPLQJV� DQG� LQDELOLWLHV"�&RQVHTXHQWO\� LI�� FRPSDQLHV�GR�QRW� KDYH�PDQ\�ZRPHQ� LQ�SURPRWHG�SRVLWLRQV� WKLV�
LQHYLWDEO\�OHDGV�WR�IDU�WRR�IHZ�LQ�WKH�OSSHU�DQG�VHQLRU�OHYHOV�RI�PDQDJHPHQW��SDUWLFXODUO\�LQ��KH ERDUGURRP��,W�LV�RQO\�ZKHQ�VLJQLILFDQW�
QXPEHUV�RI�ZRPHQ�DUH�UHFUXLWHG�LQWR�DQ�RUJDQLVDWLRQ�WKDW�RQH�FDQ�UHDOO\�EHJLQ�WR�UHDOLVH�PHDVXUDEOH�OHYHOV�RI�LQFUHDVHG�LQIOXHQFH�DQG�
FKDQJH�RI�FXOWXUDO�DWWLWXGHV�WRZDUGV�ZRPHQ��7KH�RSHUDWLRQ�RI�D�VXFFHVVIXO�(TXDO�2SSRUWXQLWLHV�3ROLF\�ZLWKLQ�D�FRPSDQ\�LV�GHSHQGHQW�
RQ�PDQDJHUV�WR�SURPRWH�LW�DQG�HQFRXUDJH�RWKHUV�WR�IXOILO�OLVW�DLPV��$�ZULWWHQ�SROLF\�VWDWHPHQW�LV�QRW�ZRUWK�WKH�ODSSHU�LW�LV�ZULWWHQ�RQ�LI�LW�
LV�QRW�SUDFWLFHG��,W�PXVW�EHPDLQ�%RDUG�UHVSRQVLELOLW\�DQG�WKHUH�PXVW�EH�D�FKDPSLRQ�RI�(TXDO�2SSRUWXQLWLHV�RQ�HDFK�&RPSDQ\�ERDUG�

6W\OH�RI�PDQDJHPHQW

,W�LV�QRW�RQO\�PDOH�DWWLWXGHV�WKDW�ZRUN�DJDLQVW�ZRPHQ�LQ�LQGXVWU\��7KH�SHUFHLYHG�YLHZ�RI�PDQDJHPHQW�LQ�JHQHUDO�LV�RI�D�YHU\�
WUDGLWLRQDO��YHU\�IXOO�WLPH�MRE��ORVW�RUJDQLVDWLRQV�H[SHFW�WKHLU�PDQDJHUV�WR�ZRUN�ORQJ�RXUV��WR�WUDYHO�DQG�WR�JLYH�WRWDO�FRPPLWPHQW�WR�WKH�
aE��0DQ\�PDQDJHPHQW�MREV�VWLOO�DSSHDU�WR�EH�GHVLJQHG�>URXQG�WKH�DVVXPSWLRQ�WKDW�WKH�PDQDJHUV�ZLOO�KDYH�D�IXOO�WLPH�VSRXVH�WR�VKRXOGHU�
GRPHVWLF�UHVSRQVLELOLWLHV��SHUFHSWLRQ�VWLOO�VKDUHG E\�PDQ\�PDOH�PDQDJHUV�WKHPVHOYHV�

1RW�QHDUO\�HQRXJK�KDV�EHHQ�GRQH�WR�HQFRXUDJH�HQJLQHHULQJ�HPSOR\HUV�WR�FRQVLGHU�SURYLGLQJ�IOH[LEOH�ZRUNLQJ�DUUDQJHPHQWV�
DQG�FDUHHU�EUHDNV� IRU�ZRPHQ�KR�ZLVK� WR�KDYH�FKLOGUHQ��7KH� UHWHQWLRQ�RI� WKHVH�
KLJKO\�VNLOOHG�ZRPHQ� LV FUXFLDO� � WKHLU� ORVV� IURP� WKH�
ZRUNIRUFH�SHUPDQHQWO\�LV�D�VHULRXV�ORVV�LQ�WHUPV�RI�WKH�)LQDQFLDO�LQYHVWPHQW�LQ�WKHLU�WUDLQLQJ�DQG�H[SHUWLVH�

$V�IDU�EDFN�DV������WKH�(()�LVVXHG�DGYLFH�WR�DOO�LWV�HPEHU�FRPSDQLHV�LQ�D�SXEOLFDWLRQ�HQWLWOHG��)HZHU�\RXQJ�5HFUXLWV�� +RZ�
WR�0LWLJDWH�WKH�&RPPHUFLDO�HIIHFWV��DQ�DFWLRQ�FKHFNOLVW�ZKLFK�HQFRXUDJHV�
(PSOR\HUV�WR��RUJDQL]H�FDUHHU�EUHDNV�� KHOS�ZRPHQ�WR��WRP
WR�ZRUN�DIWHU�KDYLQJ�FKLOGUHQ��EH�IOH[LEOH�&UHDWH�RSSRUWXQLWLHV�IRU�SDUW�WLPH�ZRUNLQJ�DQG�IOH[LEOH�KRXUV���7KH�FDUHHU�EUHDN�VFKHPH�ZDV�
VHHQ�DV�D�ZD\�RI��UHWDLQLQJ�VNLOOHG�ZRPHQ�HPSOR\HHV�DV�ZHOO�DV�DWWUDFWLQJ�RUH�ZRPHQ�LQWR�HQJLQHHULQJ�FRPSDQLHV�

7R�RYHUFRPH�WKH�SUREOHPV�RI�ORVLQJ�WRXFK�ZLWK�WHFKQLFDO�GHYHORSPHQWV�ZKLOVW�RQ�WKH�FDUHHU�EUHDN��WKH�>FKLPH�SODFHG�JUHDW�
HPSKDVLV�RQ�UHJXODU�XSGDWLQJ�&RXUVHV�DQG�UHIUHVKHU�WUDLQLQJ�RQ�UHWXUQ�WR�WKH�FRPSDQ\��6XSSRUW�IRU�PRUH�IOH[LEOH�ZRUNLQJ�SUDFWLFHV�KDV�
DOVR�FRPH�IURP�VRPH�RI�WKH�SURIHVVLRQDO�HQJLQHHULQJ�LQVWLWXWHV�DQG�IURP�XQLRQV�UHSUHVHQWLQJ�HQJLQHHULQJ�HPSOR\HHV��+RZHYHU��HTXDO�
RSSRUWXQLW\� LQLWLDWLYHV�ZKLFK�GR�QRW� DGGUHVV� WKH�ZLGHU�ZRUNSODFH� FXOWXUH� FDQ�RQO\�KDYH� D� OLPLWHG� LPSDFW� LI� WKDW� FXOWXUH� LV� SUHPLVHG�
([DPSOH��FDUHHU�EUHDNV��DQ�LQGLYLGXDO�ZRPDQ�PD\�EHOLHYH�WKDW�VKH�ZLOO�EH�GLVDGYDQWDJHG�XQOHVV�VXFK�RSSRUWXQLWLHV�DUH�DOVR�WDNHQ�XS�E\�
PHQ��

/DFN�RI�FRQILGHQFH

:RPHQ�LQ�JHQHUDO�VXIIHU� IURP�ODFN�RI�FRQILGHQFH�� PHQ�VHOGRP�TXHVWLRQ� WKHLU�DELOLWLHV�HYHQ�LI�WKH\�VKRXOG��0HQ�TXHVWLRQ�
ZKHQ� WKH\� ZLOO� JHW� SURPRWLRQ�� ZRPHQ� TXHVWLRQ� ZLOO� WKH\� JHW� SURPRWLRQ��:RPHQ�VWLOO� WHQG� WR� EH� FOXVWHUHG� LQ� WKH� ORZHU� OHYHOV� RI�
PDQDJHPHQW�DQG�WKHUH�LV�OLWWOH�HYLGHQFH�WKDW�WKH\�DUH�EUHDNLQJ�WKURXJK�ZKDW�LV�FRPPRQO\�FDOOHG�WKH�JODVV�FHLOLQJ�WR�WDNH�WKH�WRS�MREV��
:RPHQ� FXUUHQWO\� PDNH� XS� OHVV� WKDQ� ,� �� RI� WKH� &KLHI� ([HFXWLYHV� RI� FRPSDQLHV� LQ� WKH� 8.�� $� VXUYH\� FDUULHG� RXW� E\� $VK� EULGJH�
0DQDJHPHQW�&ROOHJH�IRU�2SSRUWXQLW\�������IRXQG�WKDW����FRPSDQLHV�LQ�WKH�WRS�����FRPSDQLHV�KDG�ZRPHQ�RQ�WKH�ERDUG�FRPSDUHG�ZLWK�
���IRXU�\HDUV�DJR��EXW�RI�WKH����DSSRLQWPHQWV�����ZHUH�QRQ�H[HFXWLYH��7KH�ODFN�RI�SURJUHVV�LQ�DSSRLQWLQJ�IHPDOH�H[HFXWLYH�GLUHFWRUV�
PXVW�EH�D�FDXVH�IRU�FRQFHUQ�

,Q�D������VXUYH\�WKH�,QVWLWXWH�RI�0DQDJHPHQW�LQ�WKH�8.�UHSRUWHG�WKDW�WKH�SURSRUWLRQ�RI�ZRPHQ�DW�YLUWXDOO\�HYHU\�OHYHO�RI�
PDQDJHPHQW�KDG�IDOOHQ�IRU�WKH�ILUVW�WLPH�LQ����\HDUV��7KH�SHUFHQWDJH�RI�ZRPHQ�PDQDJHUV�KDG�JURZQ�IURP������LQ������WR�������LQ�
�����EXW�KDG� IDOOHQ� WR������ LQ�������+RZHYHU� WKLV� WUHQG�KDV�EHHQ�FRXQWHUDFWHG�E\� WKH�UHVXOWV�RI� WKH�VDPH�VXUYH\�FDUULHG�RXW� LQ� WKH�
VXEVHTXHQW�WZR�\HDUV��ZKLFK�VKRZV�LQFUHDVHV�WR�������LQ������DQG�������LQ�������,W�LV�LQWHUHVWLQJ�DOVR�WR�QRWH�WKDW�2SSRUWXQLW\������
FRPSDQLHV�VKRZ�JUHDWHU�OHYHOV�RI�ZRPHQ�DW�VHQLRU�OHYHOV�ZLWK�SXEOLVKHG�ILJXUHV�VLWWLQJ�DW�����

:RPHQ�IURP�HWKQLF�PLQRULWLHV�DUH�KRZHYHU�SURJUHVVLQJ�VLJQLILFDQWO\�OHVV�ZHOO�WKDQ�RWKHU�ZRPHQ�PDQDJHUV��,Q�2SSRUWXQLW\�
�����RUJDQLVDWLRQV�EODFN�DQG�$VLDQ�ZRPHQ�PDQDJHUV�FXUUHQWO\�FRPSULVH�RQO\�DURXQG�WZR�SHUFHQW�RI�DOO�PDQDJHUV��,W�LV�LQWHUHVWLQJ�WR�
QRWH� WKDW� UHVHDUFK� FDUULHG� RXW� E\�1%� 6HOHFWLRQ� UHSRUWHG� WKDW�ZRPHQ� KDYH� D� JUHDWHU� FKDQFH� RI� EHLQJ� DSSRLQWHG� WR� NH\�PDQDJHPHQW�
SRVLWLRQV�WKDQ�PHQ�RQFH�WKH\�KDYH�PDGH�LW�RQ�WR�D�VKRUW�OLVW��7KH�JDS�LV�HYHQ�ELJJHU�IRU�WKRVH�PRYLQJ�IURP�WKH�ZULWWHQ�DSSOLFDWLRQ�WR�WKH�
LQWHUYLHZ�VWDJH��7KHUH������RI�ZRPHQ�FRPSDUHG�ZLWK�����RI�PHQ�DUH� VXFFHVVIXO��:KLOH�VLJQLILFDQWO\�IHZHU�ZRPHQ�DSSOLHG�IRU� WKH�
SRVLWLRQV�WKH�UHVXOWV�ZHUH�FHUWDLQO\�HQFRXUDJLQJ�

���



:RPHQ�DUH�RIWHQ�EHWWHU�TXDOLILHG�IRU�MREV�WKH\�DSSO\�IRU�EXW�WKHLU�UHOXFWDQFH�WR�DSSO\�IRU�SRVLWLRQV�RQO\�ZKHUH�
WKH\�PHHW�DOO�WKH�UHTXLUHPHQWV�KROGV�WKHP�EDFN�ZKLOH�PHQ�WHQG�WR�EH�OHVV�GLVFULPLQDWLQJ��,I�D�ZRPDQ�PHHWV�����RI�WKH�
MRE�GHVFULSWLRQ�� WKHQ�VKH�VKRXOG�DSSO\�IRU�WKH�MRE��,I�VKH�PHHWV������RI�WKH�MRE�VSHFLILFDWLRQ�ZKHUH�LV�WKH�FKDOOHQJH�LQ�
WKH�MRE"�7KLV�LV�RQH�RI�WKH�NH\�SRLQWHUV�WR�ZRPHQ
V SRWHQWLDO�IDLOXUH�WR�UHDFK�WKH�WRS�MREV�� PRUH�FRQILGHQFH�DQG�FRXUDJH�
DUH�QHHGHG�WR�PDNH�WKH�GLIIHUHQFH�

7HFKQRORJ\�FDUHHU�ODGGHU

:RPHQ��SDUWLFXODUO\� WKRVH�LQ�WHFKQRORJ\�RULHQWDWHG�IXQFWLRQV�RIWHQ�EHFRPH�VLGH�VWUHDPHG�DQG�VWHHUHG�LQWR�WKH�
H[SHUW�URXWHV��7KH�URXWH�WR�WKH�WRS�LV�QHDUO\�DOZD\V�WKURXJK�JHQHUDO�PDQDJHPHQW�RSHUDWLRQV�W\SH�UROHV��7KHUH�KDV�EHHQ�
ZLGH�VSUHDG�UHFRJQLWLRQ�RI�WKH�ODFN�RI�RSSRUWXQLWLHV�IRU�VFLHQWLVWV�DQG�HQJLQHHUV�WR�SURJUHVV�RQ�WKH�EDVLV�RI�WKHLU�WHFKQLFDO�
VNLOOV��(QJLQHHUV�ZLWK�VFDUFH�VNLOOV�KDYH�KDG�WR�OHDYH�WKHVH�VNLOOV�EHKLQG�LQ�WKH�SXUVXLW�RI�FDUHHU�GHYHORSPHQW����

,W� LV� LPSRUWDQW� IRU� FRPSDQLHV� WR� FUHDWH� WHFKQLFDO� FDUHHU� ODGGHUV� HTXLYDOHQW� WR�PDQDJHULDO� RQHV��+RZHYHU��
JHQHUDOO\�WKH�PDQDJHULDO�URXWH�LV�VWLOO�VHHQ�E\�HPSOR\HHV�DV�RIIHULQJ�JUHDWHU�RSSRUWXQLWLHV�RI�JHWWLQJ�WR�WKH�WRS��7HFKQLFDO�
ODGGHUV�WHQG�WR�EH�QDUURZHU�DQG�VKRUWHU�WKDQ�PDQDJHULDO�RQHV��RIIHULQJ�SURPRWLRQ�WR�RQO\�D�VPDOO�QXPEHU�RI�VSHFLDOLVWV��
7HFKQLFDO�SRVLWLRQV�RIWHQ�DWWUDFW�ORZHU�VDODU\�OHYHOV�WKDQ�JHQHUDO�PDQDJHPHQW�SRVLWLRQV�VR�LI�D�SRW�RI�JROG�LV�RQH
V�ORQJ�
WHUP�DLP�EHZDUH�WKH�SRYHUW\�SLWIDOO��7R�EH�WKH�FRPSDQ\�H[SHUW�LV�WR�VLGHOLQH�RQH
V�RZQ�FKDQFHV�RI�JHWWLQJ�WR�WKH�WRS��,I�D�
ZRPDQ�ZDQWV�WR�JHW�WR�WKH�WRS�VKH�FDQQRW�UHPDLQ�LQ�D�EDFNURRP�MRE�ZKHUH�VKH�ZLOO�SURGXFH�WKH�UHVHDUFK�DQG�EDFNJURXQG�
RQ�SURMHFWV�ZKLFK�RWKHUV�ZLOO�EXLOG�WKHLU�FDUHHUV�XSRQ�

(TXDO�SD\

(TXDO�SD\�LV�VWLOO�D�SUREOHP�LQ�PDQ\�VHFWRUV�RI�LQGXVWU\�LQ�WKH�8.�LQ�VSLWH�RI�OHJLVODWLRQ�EHLQJ�DURXQG�IRU�QHDUO\�
��� \HDUV�� )LJXUHV IRU� ����� SXEOLVKHG� E\� WKH� (TXDO� 2SSRUWXQLWLHV� &RPPLVVLRQ� VKRZ� WKDW� IHPDOH� PDQDJHUV� DQG�
DGPLQLVWUDWRUV�ZRUNLQJ�IXOO� WLPH� LQ� LQGXVWU\�HDUQ�RQO\� WZR� WKLUGV�RI� WKH�DYHUDJH�ZHHNO\�HDUQLQJV�RI�PDOH�PDQDJHUV��$W�
WKH� ORZHVW�PDQDJHPHQW� OHYHO�� ZRPHQ
V� VDODULHV� DUH����� RI�PHQ
V� EXW� IHPDOH� GLUHFWRUV� HDUQ� RQO\� ���� RI� WKH� DYHUDJH�
VDODULHV�RI�PDOH�GLUHFWRUV��,QGXVWULDO�7ULEXQDOV�LQ�WKH�8.�GHDO�ZLWK�LQFUHDVLQJ�QXPEHUV�RI�HTXDO�YDOXH�FODLPV�HDFK�\HDU��
ZRPHQ�FOHDUO\�ZKHWKHU�LQ�PDQDJHPHQW�SRVLWLRQV�RU�RQ�WKH�VKRS�IORRU�DUH�QRW�SUHSDUHG�WR�DOORZ�WKH�VLWXDWLRQ�WR�FRQWLQXH�
DQG�DUH�SXUVXLQJ�LVVXHV�IRU�WKHPVHOYHV�

0DWHUQLW\�EHQHILWV

0DWHUQLW\� ULJKWV� RU� ODFN� RI� WKHP� LQ� VRPH�FRPSDQLHV�JLYH�JUHDW� FDXVH� IRU� FRQFHUQ��0DQ\� ODUJH�FRPSDQLHV�KDYH�GHYHORSHG�
JRRG�PDWHUQLW\�OHDYH�SDFNDJHV�DQG�SDUW�WLPH�DQG�MRE�VKDULQJ�VFKHPHV�IRU�ZRPHQ�ZKR�ZLVK�WR�UHWXUQ�DIWHU�KDYLQJ�JLYHQ�ELUWK�EXW�ZKR�
GR�QRW�ZLVK�D�IXOO� WLPH�MRE��+RZHYHU��PDQ\�JRYHUQPHQW�SROLFLHV�GR�QRW�HQFRXUDJH�HPSOR\HUV�LQ�WKLV�UHVSHFW�DQG�LQ�PDQ\�(XURSHDQ�
FRXQWULHV�LQFOXGLQJ�WKH�8.�WKH�ODFN�RI�SURYLVLRQ�RI�FKLOG�FDUH�IDFLOLWLHV�SXWV�HQRUPRXV�VWUDLQV�RQ�ZRUNLQJ�PRWKHUV��0XFK�PRUH�QHHGV�
WR�EH�GRQH�E\�ZD\�RI�SURYLGLQJ�VXSSRUW�PHFKDQLVPV�IRU�ZRPHQ�WR�PDLQWDLQ�WKHLU�FDUHHUV�LQ�LQGXVWU\�LI�WKH\�DUH�DOVR�H[SHFWHG�WR�EH�
ZLYHV�DQG�PRWKHUV�DW�WKH�VDPH�WLPH��0DQ\�ZRPHQ�KDYH�PDGH�WKH�FRQVFLRXV�GHFLVLRQ�QRW�WR�PDUU\�DQG�RU�QRW�WR�KDYH�FKLOGUHQ�DV�WKH\�
IHHO�WKH\�DUH�XQDEOH�WR�JLYH�WKH�GHGLFDWLRQ�DQG�WLPH�WKDW�LV�UHTXLUHG�WR�VXFFHHG�LQ�FDUU\LQJ�RXW�HLWKHU�RI�WKRVH�UROHV�HIIHFWLYHO\��0DQ\�
KRZHYHU�KDYH�PDQDJHG�WR�FRPELQH�VXFFHVVIXOO\�D�VHQLRU�PDQDJHPHQW�SRVLWLRQ�ZLWK�D�EXV\�IDPLO\�OLIH�

0HQWRULQJ

:KHUHYHU�ZRPHQ�DUH�ZRUNLQJ�� DQG� LQ�ZKLFKHYHU� ILHOG� RI� HQJLQHHULQJ�RU� WHFKQRORJ\� WKH\�DUH�PDNLQJ�D�FRQWULEXWLRQ�� LW� LV�
VLPSO\�LPSHUDWLYH�WR�JHW�PRUH�ZRPHQ�WR�WDNH�XS�WKH�RSSRUWXQLWLHV�RI�D�FDUHHU�LQ�HQJLQHHULQJ�DQG�IURP�WKRVH�LQFUHDVHG�QXPEHUV�D�VROLG�
TXDOLW\�EDVH�FDQ�EH�HVWDEOLVKHG� WR�SURPRWH� WKH�EHVW��)RU�WKRVH�ZRPHQ�DOUHDG\�LQ�WHFKQRORJLFDO�RU�HQJLQHHULQJ�EDVHG�MREV�WKH\�PXVW�
WDNH�XS�WKH�FKDOOHQJH�RI�PHQWRULQJ�D�MXQLRU�FROOHDJXH��2QH�RZHV�LW�WR�RQHV�JHQGHU�WR�SURYLGH�VXSSRUW�WR�RWKHUV�SDUWLFXODUO\�WKRVH�ILUVW�
HQWHULQJ�LQGXVWU\��,QGLYLGXDO�VXFFHVVIXO�ZRPHQ�PD\�KDYH�JRW�ZKHUH�WKH\�DUH�DSSDUHQWO\�E\�WKHLU�RZQ�HIIRUWV�EXW�WKH\�QHHG�WR�UHIOHFW�
RQ�KRZ�PXFK�EHWWHU�LQGXVWU\�ZRXOG�EH�ZLWK�D�IHZ�PRUH�ZRPHQ�OLNH�WKHPVHOYHV�DURXQG�

(()�LV�ZRUNLQJ�KDUG� WR�JHW� WKH�PHVVDJH�DFURVV� WR�HQJLQHHULQJ�FRPSDQLHV�� ,QGXVWU\�QHHGV�PRUH�ZRPHQ�DQG� WKH�HFRQRPLF�
DUJXPHQWV� IRU� UHFUXLWLQJ� WKHP�DUH�SRVLWLYH� IRU� WKH�ERWWRP� OLQH� FRUSRUDWH� FRVWV�� ,W� LV�ZRUWK� UHSHDWLQJ� DJDLQ��ZK\� VKRXOG� D�FRPSDQ\�
VHOHFW� LWV� IXWXUH� KXPDQ� UHVRXUFHV� IURP� ���� RI� WKH� SRSXODWLRQ�ZKHQ� LW� FDQ� VHOHFW� IURP� WKH� WRS� TXDUWLOH� RI� ������7KH� HQJLQHHULQJ�
LQGXVWU\�QHHGV�TXDOLW\�QRW�TXRWDV�DQG�HPSOR\HUV�PXVW�ZRUN�KDUGHU�WR�JHW�PRUH�\RXQJ�ZRPHQ�WR�RSW�WR�WUDLQ�LQ�WKH�HQJLQHHULQJ�DQG�
WHFKQRORJLFDO�ILHOGV�WR�PHHW�WKH�FKDOOHQJHV�LQ�WHUPV�RI�WHFKQRORJ\�GHYHORSPHQW�DQG�JOREDO�FRPSHWLWLYHQHVV�
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'HSDUWPHQW�RI�%XLOGLQJ 	�&RQVWUXFWLRQ
&LW\�8QLYHUVLW\�RI�+RQJ�.RQJ

���7DW�&KHH�$YHQXH
.RZORRQ��+RQJ�.RQJ

(�PDLO��EFO\Q#FLW\X�HGX�KN

$%675$&7

:RPHQ� LQ� WKH�+RQJ�.RQJ� FRQVWUXFWLRQ� LQGXVWU\� KDYH� ORQJ�EHHQ�XQGHU� UHSUHVHQWHG�ZLWK� VWDWLVWLF� VKRZLQJ� WKH�
SHUFHQWDJHV�RI�PDOH�DQG�IHPDOH�SDUWLFLSDQWV�DW�����DQG����UHVSHFWLYHO\��+RZHYHU��WKH�QXPEHU�RI�IHPDOH�HQUROOHG�LQ�WKH�
FRQVWUXFWLRQ� UHODWHG� ILHOGV� LV� VWHDGLO\� LQFUHDVLQJ� LQ� +RQJ� .RQJ� ZLWK� DUFKLWHFWXUDO� DQG� VXUYH\LQJ� FRXUVHV� JDLQLQJ�
SUHIHUHQFH��:LWK�D�KLJKHU�OHYHO�RI�HGXFDWLRQ�DWWDLQPHQW�DQG�FRXSOH�ZLWK�ORZ�IHUWLOLW\�UDWHV�DQG�ODWH�PDUULDJH�DJH��ZRPHQ�
QRZ�KDYH�D�EHWWHU�FKDQFH�WR�HQWHU�DQG�VXVWDLQ�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�ZRUNIRUFH�

7KH�FRQVWUXFWLRQ�LQGXVWU\�LV�RQH�RI�WKH�FDWDO\VWV�RI�WKH�HFRQRP\�DQG�WR�PHHW�WKH�IXWXUH�QHHG�IRU�SURIHVVLRQDO�LQ�
WKH�LQGXVWU\��WKH�LQGXVWU\�PXVW�ILQG�ZD\V�ERWK�WR�DWWUDFW�DQG�WR�UHWDLQ�SHRSOH�RWKHU�WKDQ�PDOH�VWDII��7KLV�SDSHU�LV�DLPHG�WR�
SURYLGH� DQ� LQVLJKW� LQ� WKH� SURIHVVLRQDO� ZRPHQ� LQ� WKH� +RQJ� .RQJ� FRQVWUXFWLRQ� LQGXVWU\� DQG� WR� LGHQWLI\� IDFWRUV� WKDW�
LQIOXHQFH� WKHLU� SDUWLFLSDWLRQ��.H\� LVVXHV� VXFK� DV� KRZ�ZHOO� DUH�ZRPHQ� LQWHJUDWHG� LQ� WKH�ZRUNSODFH� LQ� WKH� FRQVWUXFWLRQ�
LQGXVWU\�� ZKDW� DUH� WKHLU� FDUHHU� SURVSHFWV�� ZKDW� EDUULHUV� RU� GLVFULPLQDWLRQV� GR� WKH\� IDFH� DQG� WKH� HIIHFW� RI� IDPLO\�
UHVSRQVLELOLWLHV�RQ�WKHLU�FDUHHU�SUHIHUHQFHV�DUH�H[SORUHG�LQ�WKH�ORFDO�FRQWH[W�

.H\ZRUGV� FRQVWUXFWLRQ�LQGXVWU\��ZRPHQ�SDUWLFLSDWLRQ��LQWHJUDWLRQ��DQG�EDUULHUV

���
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,1752'8&7,21
3URIHVVLRQDO� DQG� WHFKQLFDO� ILHOGV�� HVSHFLDOO\� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\� DUH� RIWHQ� RYHUORRNHG� E\�ZRPHQ��:RPHQ� LQ� WKH�

+RQJ�.RQJ�FRQVWUXFWLRQ�LQGXVWU\�LV�RI�QR�H[FHSWLRQ�DQG�VWDWLVWLF�KDV�VKRZ�WKDW�WKH�SHUFHQWDJH�RI�PDOH�DQG�IHPDOH�SDUWLFLSDWLRQ�WR�EH�
����� DQG� ���� UHVSHFWLYHO\� �$QQXDO�'LJHVW� RI�6WDWLVWLF� ������� ,Q�+RQJ�.RQJ��ZRPHQ�HQWHUHG� WKH�ZRUNIRUFH� LQ� WKH� ODUJH�QXPEHUV�
GXULQJ�WKH�UDSLG�LQGXVWULDOL]DWLRQ�RI�+RQJ�.RQJ
V�HFRQRP\�LQ�WKH�ODWH�����V�DQG�HDUO\�����V��%\�������ZRPHQ�DFFRXQWHG�IRU�������
RI�WKH�WRWDO�ZRUNIRUFH�ZLWK�WKH�KLJKHVW�ODERXU�SDUWLFLSDWLRQ�UDWH�LQ�WKH�������������������������������DQG����������������DJH�JURXSV�
�$QQXDO�'LJHVW�RI�6WDWLVWLFV��������7KHUH�LV�D�WHQGHQF\�IRU�ZRPHQ�LQ�+RQJ�.RQJ�WR�GHOD\�PDUULDJH�ZLWK�WKH�PHGLDQ�DJHV�IRU�ZRPHQ�
LQ�ILUVW�PDUULDJH�ZHUH������LQ������DQG������LQ������DQG�ZRPHQ�DUH�DOVR�JLYLQJ�ELUWK�WR�WKHLU�ILUVW�FKLOG�DW�DQ�LQFUHDVLQJ�ROGHU�DJH�������
LQ������FRPSDUHG�ZLWK������LQ������:HVWZRRG�HW�D,���������7KLV�WUHQG�RI�ODWHU�PDUULDJH�DQG�FKLOGELUWK�LQGLFDWHV�WKDW�PRUH�ZRPHQ�
DSSHDU�WR�EH�PRUH�ZLOOLQJ�DQG�DEOH�WR�SXUVXH�MREV�DQG�FDUHHUV�EHIRUH�HQWHULQJ�PDUULDJH�DQG�FKLOGELUWK�

3$57,&,3$�7,21�,17+( &216758&7,21,1'8675<

+RQJ�.RQJ
V�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�KDYH�DGRSWHG�D�SROLF\�IRU�HTXDOLW\�IRU�VWXGHQWV�RI�ERWK�VH[HV�
,Q�D�VWXG\�E\�/LX�	�1J��? ������WKH�QXPEHU�RI�ZRPHQ�HQUROOLQJ�LQ�FRQVWUXFWLRQ�UHODWHG�FRXUVHV�LV�LQFUHDVLQJ�ZLWK�FHUWDLQ�

FRXUVHV�VXFK�DV�DUFKLWHFWXUH�DQG�VXUYH\LQJ�DFKLHYLQJ�RYHU������RI�IHPDOH�VWXGHQWV��7KH�ILJXUHV�LQ�WKH�FRQVWUXFWLRQ�HGXFDWLRQ�IURQW�LQ�
+RQJ�.RQJ�VHHPV�WR�UHIOHFW�WKDW�PRUH�IHPDOHV�DUH�ZLOOLQJ�WR�HPEDUN�RQ�D�FDUHHU�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�WKDW�KDV�ORQJ�SRUWUD\HG�DQ�
LPDJH�WKDW�WKH�QDWXUH�RI�WKH�ZRUN�UHTXLUHV�PDOH�GRPLQDQFH�DQG�WKH�ZRUN�LV�FRQVLGHUHG�WRR�SK\VLFDOO\�GHPDQGLQJ�DQG�XQIHPLQLQH�IRU�
ZRPHQ�

:LWK�LQFUHDVLQJ�ZRPHQ�SDUWLFLSDWLQJ�LQ�WKH�+RQJ�.RQJ�FRQVWUXFWLRQ�LQGXVWU\��WKHUH�LV�D�QHHG�WR�XQGHUVWDQG�WKH�RSSRUWXQLWLHV�
IRU�ZRPHQ�LQ�WKLV�ILHOG�DQG�WR�DGGUHVV�LVVXHV�VXFK�DV�WKH�LQWHJUDWLRQ�RI�ZRPHQ�LQWR�WKH�ZRUNSODFH��WKH�FDUHHU�SURVSHFW��EDUULHUV�DQG�
SUREOHPV�HQFRXQWHUHG�LQ�WKH�LQGXVWU\��$�VXUYH\�ZDV�FRQGXFWHG�WR�H[SORUH�WKHVH�LVVXHV�DQG�WR�H[DPLQH�KRZ�ZRPHQ�YLHZ�WKHLU�UROH�LQ�
WKH� FRQVWUXFWLRQ� LQGXVWU\��8QGHUVWDQGLQJ� WKHVH� LVVXHV� DQG� SUREOHPV�ZLOO� KHOS�ZRPHQ� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\�� QRZ�DQG� LQ� WKH�
IXWXUH��WR�FRSH�ZLWK�WKHLU�SUREOHPV�DQG�WR�KHOS�WKH�LQGXVWU\�WR�DWWUDFW�DQG�UHWDLQ�ZRPHQ�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��

7+(�6859(<

7KH�VXUYH\�VDPSOH�RI�ZRPHQ�ZDV� VHOHFWHG�IURP�PHPEHUVKLS� OLVWV� IURP�WKH�IRXU�PDMRU�SURIHVVLRQDO� LQVWLWXWLRQV� LQ�+RQJ�
.RQJ�FRQVWUXFWLRQ�LQGXVWU\��QDPHO\�+RQJ�.RQJ�,QVWLWXWH�RI�$UFKLWHFWV��+RQJ�.RQJ�,QVWLWXWH�RI�6XUYH\RUV��+RQJ�.RQJ�,QVWLWXWH�RI�
(QJLQHHUV�DQG�&KDUWHUHG�,QVWLWXWH�RI�%XLOGHUV��+.�%UDQFK��

7KHVH�ORFDO�SURIHVVLRQDO�ERGLHV
V�PHPEHUVKLS�OLVWV�PDGH�QR�UHIHUHQFH�WR�JHQGHU�DQG�FRQVLGHUDEOH UHVHDUFK�ZDV�UHTXLUHG�WR�
LGHQWLI\�WKH�UHOHYDQW�VDPSOH�DQG�DV�VXFK�WKHUH�LV�VRPH�OLPLWDWLRQ�WR�WKH�VXUYH\�VDPSOH�

$�WRWDO�RI����TXHVWLRQQDLUHV�ZHUH�VHQW�DQG�WKH�UHVSRQVH�UDWH�ZDV�������:KLOVW�WKH�WRWDO�VDPSOH�VL]H�PD\�QRW�EH�ODUJH�HQRXJK�
WR�DOORZ�IRU�VWDWLVWLFDO�DQDO\VLV��LW�LV�SRVVLEOH�WR�JDLQ�JHQHUDO�LPSUHVVLRQV�RQ�SHUFHSWLRQV�RI�ZRPHQ�DV�SURIHVVLRQDOV�LQ�WKH�FRQVWUXFWLRQ�
LQGXVWU\�

352),/(�2)�7+(�5(6321'(176

)LJXUH���VKRZV�WKH�GLVWULEXWLRQ�RI�SRVLWLRQV�KHOG� E\�WKH�UHVSRQGHQW�RI�WKH�VXUYH\��,W�LV�QRWHG�WKDW�D�PDMRULW\�������RI�WKH�
UHVSRQGHQWV�DUH�SURIHVVLRQDO�VWDII�ZKLOH������KROGV�PDQDJHPHQW�SRVLWLRQV�

)LJXUH��� 3RVLWLRQ�RI�)HPDOH�5HVSRQGHQW

3URIHVVLRQDO�� ,QGLYLGXDO�UHVSRQVLEOH�IRU�WKH�VSHFLILF�ZRUN�RU�SURMHFW�RI�DQ�RUJDQLVDWLRQ��EXW�QRW�UHVSRQVLEOH�IRU�WKH�GHFLVLRQ�PDNLQJ�
LQVLGH�WKH�RUJDQLVDWLRQ

6HQLRU� PDQDJHPHQW�� 7KH� SULQFLSOH� GHFLVLRQ� PDNLQJ� H[HFXWLYH� DQG� DGPLQLVWUDWRU�ZKR� FRRUGLQDWHV� DQG� GLUHFWV� WKH� DFWLYLWLHV� RI� DQ�
RUJDQLVDWLRQ�

0LGGOH�PDQDJHPHQW��([HFXWLYH�DQG�KHDG�RI�IXQFWLRQDO�GHSDUWPHQW�LQVLGH�DQ�RUJDQLVDWLRQ�
7HFKQLFDO��,QGLYLGXDO�UHVSRQVLEOH�IRU�WKH�VSHFLILF�WDVN��UHSRUWLQJ�WR�D�SURIHVVLRQDO�VWDII

���

326,7,216 �

3URIHVVLRQDO ��

6HQLRU�OHYHO�PDQDJHPHQW �

0LGGOH�OHYHO�PDQDJHPHQW ��

7HFKQLFDO ��

7HDFKLQJ �



7KH�DJH�RI�WKH�UHVSRQGHQWV�DUH IURP����WR����ZLWK������IRU������DJH�JURXS�������IRU�������DJH�JURXS�DQG����
��IRU�������DJH�JURXS�� ,W� LV�ZRUWK�QRWLQJ� WKDW�PRVW�RI� WKH� UHVSRQGHQWV�DUH�RI� WKH�DJH�ZKHUH�WKH\�JUDGXDWHG�IURP�WKHLU�
FRQVWUXFWLRQ�FRXUVHV�LQ�WKH�PLG�HLJKWLHV�DQG�HDUO\�QLQHWLHV�DQG�EHORQJV�WR�WKH�PRVW�DFWLYH�ZRUNLQJ�JURXSV�������RI�WKH�
UHVSRQGHQWV�DUH�PDUULHG�ZKLOH������DUH�VWLOO�VLQJOH�

(GXFDWLRQDO�3UHIHUHQFH

�����RI�WKH�UHVSRQGHQWV�LQGLFDWH�WKDW�WKH�UHDVRQ�IRU�VHOHFWLQJ�D�FRQVWUXFWLRQ�UHODWHG�FRXUVH�LQ�WKHLU�WHUWLDU\�HGXFDWLRQZDV�GXH�
WR� SHUVRQDO� LQWHUHVW�ZKLOH� �����ZHUH� GXH� WR� WKH� SRVVLEOH� SURVSHFW� LQ� WKH� LQGXVWU\�� ����� HQWHUHG� LQWR� FRQVWUXFWLRQ� FRXUVHV� GXH� WR�
HQFRXUDJHPHQW� RI� IULHQGV� DQG� IDPLO\�� 7KH� YDVW� LQWHUHVW� LQ� FRQVWUXFWLRQ� LQGXVWU\� ZDV� SURPSWHG� E\� WKH� PDVVLYH� GHYHORSPHQW� WKDW�
GRPLQDWHG�+RQJ�.RQJ
V�VFHQH�GXULQJ�WKH���V�DQG�WKH���V��,W�LV�HQFRXUDJLQJ�WR�QRWH�WKDW�LQWHUHVW�LV�RQH�RI�WKH�PDLQ�
UHDVRQ�IRU�VHOHFWLQJ�
D�FRQVWUXFWLRQ�UHODWHG�FRXUVH�E\�WKH�UHVSRQGHQWV��,W�ZRXOG�VHHP�WR�VXJJHVW�WKDW�IHPDOHV�DUH�QRW�GHWHU�E\�WKH�FKDOOHQJHV�SRVHG�LQ�D�PDOH�
GRPLQDWHG�LQGXVWU\�

&RPSDULVRQ�ZLWK�0DOH�&RXQWHUSDUWV

7KH� IHPDOH� UHVSRQGHQWV� LQ� WKLV� VXUYH\� VHHP� WR� KDYH�P� XQDQLPRXV� YLHZ� UHJDUGLQJ� WKHLU� FDUHHU� SURVSHFW�� ODERULWH� IHHO�
GLVDGYDQWDJHG�ZKHQ�FRPSDUHG�WR�WKHLU�PDOH�FRXQWHUSDUWV��0RVW�RI�WKHP�IHHO�WKDW�WKH\�KDYH�ORW�JDLQHG�PRUH�IDFLDO�UHZDUGV��QRU�KDYH�
EHWWHU�2SSRUWXQLWLHV�WR�EH�SURPRWHG�DQG�JHW�PRUH�FKDOOHQJLQJ�DVVLJQPHQWV�DV�WKHLU�FRXQWHUSDUWV��)LJ����

2QH�DUHD�LQ�ZKLFK�WKH\�SHUFHLYH�DV�KDYLQJ�DGYDQWDJH�2YHU�PDOH�VWDII�LV�WR�EH�UHSUHVHQWDWLYH�LQ�GHDOLQJ�ZLWK�(WKHU�SHRSOH�RU�
SURIHVVLRQDOV� LQ� WKH� LQGXVWU\�ZKLFK�UH�PRVWO\�PDOHV��7KLV�VHHPV�WR�GHULYH�IURP�FXOWXUDO�DWWLWXGH�ZKHUH�WKH�SUHIHUHQFH�IRU�ZRPHQ�WR�
UHSUHVHQW�H�FRPSDQLHV��LV�WR�WDNH�DGYDQWDJH�RI�WKH�FXOWXUH�RI�RIIHU�WUHDWPHQW�WRZDUGV�ZRPHQ�UDWKHU�WKDQ�D�SHUFHSWLRQ�WKDW�ZRPHQ�DUH�
EHWWHU� LQ�WKHLU�SURIHVVLRQ��WKHUH�FXUUHQWO\�H[LVW�QR�HTXDO�SD\�OHJLVODWLRQ�LQ�IDQJ�.RQJ�DQG�LW�ZDV�RQO\�XQWLO������WKDW�WKH�+RQJ�ORQJ�
JRYHUQPHQW�LQWURGXFHG�HTXDO�HOLJLELOLW\�IRU�IULQJH�EHQHILWV�IRU�PDUULHG�PHQ�DQG�ZRPHQ�HPSOR\HG�LQ�WKH�FLYLO�VHUYLFH��:KLOH�WKHUH�LV�
QR�FRQFOXVLYH�UHVHDUFK�LQ�+RQJ�.RQJ�WKDW�KDV�VKRZQ�GLVFULPLQDWRU\�SUDFWLFHV�DJDLQVW�IHPDOHV�LQ�WKH�HPSOR\PHQW�DVSHFW��WKH�KLJKHU�
SHUFHQWDJH� ������ ��� RI� PHQ� LQ� PDQDJHULDO� DQG� DGPLQLVWUDWLYH� SRVWV� FRPSDUHG� ZLWK� WKDW� RI� IHPDOHV� VHUYHV� WR� VXJJHVW� WKDW� PD\EH�
ZRPHQ�DUH�GHSULYHG�RI�SURPRWLRQDO�RSSRUWXQLWLHV��*UHHQ�3DSHU�������

)LJXUH�� &RPSDULVRQV�WR�0DOH�&RXQWHUSDUWV

,WHP $JUHH
�

'LVDJUHH
�

1HXWUDO
�

,WHP�D �� �� ��
,WHP�E �� �� ��
,WHP�F �� �� ��
,WHP�G �� �� ��
,WHP�H � �� ��

,WHP�D��,�KDYH�EHHQ�PRUH�VXFFHVVIXO�LQ�P\�SURIHVVLRQ
,WHP�E��,�KDYH�KDG�EHWWHU�RSSRUWXQLWLHV�IRU�SURPRWLRQ
,WHP�F��,�KDYH�KDG�PRUH�RSSRUWXQLWLHV�IRU�JHWWLQJ�FKDOOHQJLQJ�DVVLJQPHQWV
,WHP�G��,�DP�RIWHQ�WUXVWHG�WR�UHSUHVHQW�P\�RUJDQLVDWLRQ�H[WHUQDOO\
,WHP�H��,�KDYH�JDLQHG�PRUH�ILQDQFLDO�UHZDUGV

:KHQ� DVNHG� RI� WKHLU� DELOLWLHV� LQ� FRPSDULVRQ�ZLWK�PDOH� FRXQWHUSDUWV�� ����� RI� WKH� UHVSRQGHQWV� IHHO� WKDW� WKH\�
SHUIRUPHG�PXFK� EHWWHU� WKDQ�PDOHV� LQ� FRPPXQLFDWLRQ� DQG� LQWHUSHUVRQDO� VNLOOV�� 7KHVH� YLHZV� DUH� UHLQIRUFHG� LQ� D� VXUYH\�
GRQH�E\�7RRWK\�DQG�:KLWWDNHU��������ZKHUHE\�ZRPHQ�DUH�WKRXJKW�WR�EH�OHVV�FRQIURQWDWLRQDO��UHVXOWLQJ�LQ�EHWWHU�FRQIOLFW�
UHVROXWLRQ� DQG� SRVVHVV� JRRG� FRPPXQLFDWLRQ� VNLOOV�� ,Q� WHUPV� RI� VXSHUYLVRU\� DQG� WHFKQLFDO� VNLOOV�� RYHU���� �� RI� WKH�
UHVSRQGHQWV�EHOLHYH�WKDW�WKDW�WKH\�DUH�DW�OHDVW�FDSDEOH�RI�DQ�DYHUDJH�SHUIRUPDQFH�ZKHQ�FRPSDUHG�WR�PHQ�

2YHUDOO��WKH�UHVSRQGHQWV�IHHO�FRQILGHQW�WKDW�WKH\�SRVVHVV�WKH�HTXLYDOHQW�VNLOOV�DV�PHQ�LQ�SXUVXLQJ�D�FRQVWUXFWLRQ�
UHODWHG�FDUHHU�

���



&RPSDULVRQ�ZLWK�)HPDOHV�LQ�2WKHU�3URIHVVLRQV

:KHQ�DVNHG�WR�FRPSDUH�DJDLQVW�IHPDOHV�LQ�RWKHU�SURIHVVLRQV��PRVW�RI�WKH�UHVSRQGHQWV�IHHO�WKDW�WKH\�IDUHG�PXFK�EHWWHU�LQ�DOO�
DVSHFWV��5HI��)LJ�����
)LJXUH�� &RPSDULVRQ�WR�IHPDOHV�LQ�RWKHU�SURIHVVLRQ

,WHP $JUHH�� 'LVDJUHH�� 1HXWUDO��

,WHP�D �� �� ��

,WHP�E �� �� ��

,WHP�F �� �� ��

,WHP�G �� �� ��

,WHP�H �� �� ��

,WHP�D��,�KDYH�EHHQ�PRUH�VXFFHVVIXO�LQ�P\�SURIHVVLRQ
,WHP�E��,�KDYH�KDG�EHWWHU�RSSRUWXQLWLHV�IRU�SURPRWLRQ�
,WHP�F��,�KDYH�KDG�PRUH�RSSRUWXQLWLHV�IRU�JHWWLQJ�FKDOOHQJLQJ�DVVLJQPHQW
,WHP�G��,�DP�RIWHQ�WUXVWHG�WR�UHSUHVHQW�P\�RUJDQLVDWLRQ�H[WHUQDOO\
,WHP�H��,�KDYH�JDLQHG�PRUH�ILQDQFLDO�UHZDUGV

1HYHUWKHOHVV��ZKHQ� LW� FRPHV� WR� LVVXH� RQ� RSSRUWXQLWLHV� IRU� SURPRWLRQ�� WKH� UHVSRQGHQW¶V� YLHZV� DUH� UDWKHU�PL[HG�� ,W�ZRXOG�
VXJJHVW�WKDW�ZKLOH�WKH\�PD\�JHW��0RUH�FKDOOHQJLQJ�DQG�ILQDQFLDO�UHZDUGV�WKDQ�ZRPHQ�LQ�RWKHU�SURIHVVLRQV��WKH\�VWLOO�FRQVLGHU�WKDW�WKH�
FKDQFHV�IRU�IHPDOHV�WR�DGYDQFH�WR�KLJKHU�OHYHOV�RI�PDQDJHPHQW�PD\�QRW�EH�DQ\�EHWWHU�WKDQ�WKHLU�FRXQWHUSDUWV��,Q�DQ�DUWLFOH�RQ�ZRPHQ�
TXDQWLW\� VXUYH\RU� LQ� WKH�8.�� WKH�PDMRULW\�RI�ZRPHQ� LQ� VHQLRU�SRVLWLRQV�HLWKHU�ZRUN�RYHUVHDV�RU�RZQ�WKHLU�RZQ�SUDFWLFHV��%XLOGLQJ�
(FRQRPLFV�������� ,W�GRHV� VHHP� WR� VXJJHVW� WKDW�ZRPHQ�SURIHVVLRQDO�KDYH� WR�JDLQ�SURPRWLRQDO�SURVSHFW� WKURXJK� WKHLU ZLOOLQJQHVV� WR�
DVVHUW�WKHPVHOYHV��SUREDEO\�PRUH�WKDQ�WKHLU�PDOH�FRXQWHUSDUWV�WR�WDNH�RQ�SOHQW\�RI�RQVKRUH�DQG�RII�VKRUH�SURMHFWV�LQ�WKHLU�FDUHHU�

%DUULHU�DQG�'LVFULPLQDWLRQ
,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�QRQH�RI�WKH�UHVSRQGHQWV�DUH�FXUUHQWO\�ZRUNLQJ�LQ�D FRQVWUXFWLRQ�ILUP�RU�EDVHG�RQ�VLWH�ZRUNV�����

��RI� WKH� UHVSRQGHQWV� DUH� SUHVHQWO\�ZRUNLQJ� LQ�JRYHUQPHQW� DJHQFLHV�� ����� LQ�SULYDWH� FRQVXOWDQF\� ILUPV� DQG� WKH� UHPDLQLQJ����� LQ�
HGXFDWLRQDO�LQVWLWXWLRQV��

:KHQ�DVNHG�DERXW�H[SHULHQFHV�ZRUNLQJ�RQ�VLWHV�������RI� WKH�UHVSRQGHQWV�KDYH�KDG�H[SHULHQFHG�ZRUNLQJ�RQ�FRQVWUXFWLRQ�
VLWHV�DQG�PDMRULW\�RI�WKRVH�ZKR�ZRUNHG�RQ�VLWHV�VHHPHG�WR�WKLQN�WKDW�H[SHULHQFH�RQ�VLWHV�DUH�FUXFLDO�LQ�WKH�FDUHHU�SDWK�IRU�FRQVWUXFWLRQ�
SURIHVVLRQDOV�� $V� IRU� WKRVH� ZKR� KDYH� KDG� QR� H[SHULHQFH� ZRUNLQJ� RQ� VLWHV�� RQO\� ����� DJUHHG� WKDW� VLWH� H[SHULHQFH� LV� FUXFLDO�� 7KH�
UHVSRQGHQWV� JHQHUDOO\� ORRN� DW� WKH� FRQVWUXFWLRQ� FDUHHU� DV� EHLQJ� GLYLGHG� LQWR� WZR�PDLQ� FDWHJRULHV�� RIILFH�ZRUN� DQG� VLWH�ZRUN�� (YHQ�
WKRXJK�PDQ\�RI�WKH�UHVSRQGHQWV�DFNQRZOHGJH�WKH�LPSRUWDQFH�RI VLWH�H[SHULHQFH��WKH\�VWLOO�FRQVLGHU�LQ�WKDW�LQ�RIILFH�ZRUN��WKH\�ZRXOG�
KDYH�HTXDO�RSSRUWXQLWLHV�WR�SURJUHVV�LQ�WKHLU�FDUHHU��

6HYHUDO�UHDVRQV�ZHUH�FLWHG�E\�WKH�UHVSRQGHQWV�DV�PDLQ�EDUULHUV�WR�WKHLU�DGYDQFHPHQW�RI�FDUHHU�RQ�VLWH�VXFK�DV�ORZ�OHYHO�RI�
DFFHSWDQFH�RI�PDOH�VXERUGLQDWHV�RQ�VLWH��GLIILFXOW\�WR�JDLQ�FUHGLELOLW\�IURP�PDOH�FRXQWHUSDUWV�DQG�FRQWUDFWRU�DQG�WKH�KDUVK�HQYLURQPHQW�
RI�WKH�FRQVWUXFWLRQ�VLWHV��,Q�D�UHVHDUFK�E\�7RRWK\�	�:KLWWDNHU���������ZRPHQ�IDFH�PRUH�GLIILFXOW\�LQ�JDLQLQJ�FUHGLELOLW\�RQ�VLWHV�ZKHUH�
WKH�ILHOG�VWDII�RU�FRQWUDFWRUV�WHQG�WR�EH�RI�ORZHU�HGXFDWLRQDO�OHYHO��7KHVH�SUREOHPV�ZRXOG�VHHP�WR�DULVH�GXH�WR��QHJDWLYH�DWWLWXGHV�RI�
PHQ�DW�DOO�OHYHO��DQG��SUHVVXUH�RQ�ZRPHQ�WR�FRQIRUP�WR�JHQGHU�VWHUHRW\SH���%DNRV��������

(IIHFW�RI�)DPLO\
6XUYH\�TXHVWLRQV�FRQFHUQLQJ�WKH�LPSDFW�RI�IDPLO\�UHVSRQVLELOLW\�LQGLFDWHG�WKDW������RI�WKH�PDUULHG�UHVSRQGHQWV�KDYH�JUHDWHU�

DPRXQW�RI�KRXVHZRUN�UHVSRQVLELOLWLHV�WKDQ�WKHLU�VSRXVHV��2QO\�����VWDWH�WKDW�WKH\�VKDUH�DQ�HTXDO�ORDG�ZLWK�WKHLU�VSRXVH�������RI�WKH�
UHVSRQGHQWV� KDYH� FKLOGUHQ� DQG� WKH\� DOO� UHO\�RQ� VHUYDQWV� LQ� WKH� FDULQJ� RI� WKH� FKLOGUHQ�� 7KLV�H[WUD� IDPLOLDO� KHOS� XVXDOO\� UHOHDVHV� WKH�
ZRUNLQJ�ZRPHQ�IURP�GRLQJ�SK\VLFDO�KRXVHZRUN�EXW�VKH�VWLOO�KDV�KDYH�WR�DVVXPH�D�FRRUGLQDWRU�UROH��DVVLJQLQJ�WDVNV�IRU�WKH�GRPHVWLF��
RUJDQL]LQJ�GDLO\�DFWLYLWLHV�WR�VDWLVI\�WKH�IDPLO\¶V�SK\VLFDO�QHHGV�

*UHHQJODVV� �? ����� SRLQWHG� RXW� WKDW�ZRUNLQJ� IHPDOHV� IUHTXHQWO\� H[SHULHQFH�PRUH� GLIILFXOWLHV� WKDQ�PDOHV� LQ�EDODQFLQJ� WKH�
YDULRXV�GHPDQGV�LQ�WKHLU�OLIH�EHFDXVH�HPSOR\HG�ZRPHQ�DUH�RIWHQ�H[SHFWHG�WR�IXOILOO�ERWK�KRPHPDNHU�DQG�FDUHHU�UROHV��7KHVH�GXDO�VHWV�
RI�GHPDQGV�DUH�RIWHQ�D�VRXUFH�RI�SUHVVXUH�RQ�WKH�ZRUNLQJ�ZRPHQ�DV�PRVW�UHVSRQGHQWV�IHHO�WKDW�WKH\�KDYH�WR�WDNH�RQ�OHVV�UHVSRQVLELOLW\�
DQG�OHVV�GHPDQGLQJ�DVVLJQPHQW�LQ�RUGHU�WR�DGHTXDWHO\�FRSH�ZLWK�ERWK�WKHLU�FDUHHU�DQG�IDPLOLHV��,W�ZDV�VKRZQ�WKDW�SURIHVVLRQDO�ZRPHQ�
ZKR�PDNH�WKHLU�IDPLOLHV�DV�LPSRUWDQW�DV�WKHLU�FDUHHUV��HDUQ�OHVV�DQG�WHQG�WR�EH�LQ�ORZHU�SRVLWLRQV�IRU�ORQJHU�SHULRGV��*LEE�&ODUN��������
)DPLO\�UHVSRQVLELOLWLHV�DUH�VHHQ�WR�KDYH�DQ�LQIOXHQFH�RQ�MRE�SHUIRUPDQFH�DQG�RSSRUWXQLWLHV�IRU�DGYDQFHPHQW��)HPDOH�SURIHVVLRQDOV�LQ�
WKH� FRQVWUXFWLRQ� LQGXVWU\� IDFH� D� WRXJK� DFFHSWDQFH� RI� WKHLU� UROHV� ZKHUH� WUDGLWLRQDO� VH[� UROH� VWHUHRW\SHV�KHOG� E\� PHQ� PD\� DW� WLPHV�
SUHFOXGH�WKHLU�DFFHSWLQJ�SUHJQDQF\�DQG�PRWKHUKRRG�LQ�ZRPHQ�ZKR�KDYH�DOVR�PDGH�D�FDUHHU�FRPPLWPHQW

���



6KRXOG�ZRPHQ�EH�HQFRXUDJHG�WR�SDUWLFLSDWH�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\"

0RVW� RI� WKH� UHVSRQGHQWV� DUH� RI� WKH� RSLQLRQ� WKDW�PRUH�ZRPHQ� VKRXOG� EH� HQFRXUDJHG� WR� HQWHU� D� FDUHHU� LQ� WKH�
FRQVWUXFWLRQ� LQGXVWU\�� 7KH\� IHHO� WKDW�ZRPHQ� VKRXOG� a� EH� GLVFULPLQDWHG� DJDLQVW� LQ� DQ\� SURIHVVLRQ��$V� FRUUHVSRQGHQWV�
VWDWHV�

³7KH�FRQVWUXFWLRQ�LQGXVWU\�ZRXOG�EHQHILW�ZLWK�PRUH�IHPDOHV�DV�WKH\�SRVVHVV�D�GLVWLQFW�VWUHQJWK�DQG�VHQVLWLYLW\�LQ�
GHDOLQJ�ZLWK�FHUWDLQ�SUREOHPV�LQ�WKH�LQGXVWU\���

+RZHYHU��PDMRULW\�RI�WKH�UHVSRQGHQWV�EHOLHYH�WKDW�LW�ZRXOG�EH�EHWWHU�LI�IHPDOHV�OLPLW�WKHPVHOYHV�WR�FRQVWUXFWLRQ�
FDUHHU�WKDW�LV�RIILFH�EDVHG�LQ�RUGHU�WR�,�KDYH�HTXDO�RU�HYHQ�EHWWHU�RSSRUWXQLWLHV�WR�SURJUHVV�LQ�WKHLU�FDUHHU���

0DQ\�RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH�LQGXVWU\�1HHG�WR�UDLVH�DZDUHQHVV�DPRQJVW�WKH�IHPDOHV�RI�WKH�YDULRXV�
DVSHFW�RI�FDUHHU�RSSRUWXQLWLHV� LQ� WKH� LQGXVWU\�DQG�WR�GLVSHO� WKH�JHQGHU�VWHUHRW\SLQJ� WKDW� WKH� LQGXVWU\� LV�RQO\�IRU�PDOHV��
2QH�RI�WKH�ZD\�WR�DFKLHYH�WKLV�LV�WR�GLVVHPLQDWH�FRUUHFW�LQIRUPDWLRQ�DERXW�WKH�FDUHHUV�WR�WKH�VWXGHQWV�LQ�VFKRROV�SULRU�WR�
HQWHULQJ�WHUWLDU\��,QVWLWXWLRQV DQG�DOVR�WR�LQIRUP�WKH�JHQHUDO�SXEOLF�WKDW�FDUHHU�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�LV�QRW�JHQGHU�
EDVHG�

&21&/86,21

$OWKRXJK� WKHUH� DUH� LQFUHDVLQJ� QXPEHU� RI� IHPDOH�SURIHVVLRQDOV� LQ� WKH� FRQVWUXFWLRQ�LQGXVWU\�� VXUYH\� UHVSRQVHV�
FOHDUO\�LQGLFDWH�WKDW�IHPDOH�SURIHVVLRQDOV�SHUFHLYH�WKHPVHOYHV�DV�QRW�RQ�SDU�DV�WKHLU�PDOH��&RXQWHUSDUWV��$�GLVFULPLQDWRU\�
DWWLWXGH� WRZDUG� IHPDOH� RFFXUV� PRVW� IUHTXHQWO\� LQ� VLWH� ZRUNV� DQG� WKHUH� LV�GLIILFXOW\� LQ� JDLQLQJ� FUHGLELOLW\� ZLWK� PDOH�
VXERUGLQDWHV��$OO�LQ�DOO��WKH�UHVSRQGHQWV�DIILUP�WKH\�GR�QRW�KDYH�DQ\�GRXEW�UHJDUGLQJ�WKHLU�DELOLWLHV�WR��KDQGOHZRUN�DV�DQ\�
PDOH�FROOHDJXHV�EXW�DUH�KLQGHU�E\�JHQGHU�H[SHFWDWLRQ�WKDW�LV�IRVWHU�E\�WKH�VRFLHW\��

$GGLWLRQDOO\��ZRPHQ� DUH� H[SHFWHG� WR� SOD\D� GXDO� UROH�KRPHPDNHUV�DQG�SDLG�ZRUNV��7KHVH�GXDO� EXUGHQV�RIWHQ�
UHVXOWHG�LQ�DIIHFWLQJ�WKH�RSSRUWXQLWLHV�IRU�IHPDOHV�WR�DGYDQFH�LQ�WKHLU�FDUHHU�HVSHFLDOO\�LQ�D�PDOH�GRPLQDWHG�LQGXVWU\��,Q
VSLWH�RI�VXFK�OLPLWDWLRQ��ORVW�RI�WKH�UHVSRQGHQWV�IHHO�SRVLWLYHO\�HQRXJK�RI�WKH�,QGXVWU\ WR�HQFRXUDJH�PRUH�IHPDOH�HQWUDQWV��
7KH�FRQVWUXFWLRQ� LQGXVWU\�LV� RQH�RI� WKH� FDWDO\VWV� RI� WKH�(FRQRP\� LQ�+RQJ�.RQJ�� DQG�ZLWK� LWV�JURZWK��PRUH�DQG�PRUH�
SURIHVVLRQDOV�ZLOO�EH�QHHGHG��,W�LV�QR�GRXEW�RQH�RI�WKH�SURPLVLQJ�ILHOGV�IRU�ZRPHQ�ZKR�DUH�SUHSDUHG�WR�EUHDN�WKURXJK�WKH�
H[LVWLQJ�EDUULHU�

5()(5(1&(6

%XLOGLQJ�(FRQRPLVW��-DQXDU\��������S���
%DNRV�������-U������������:RPHQ�LQ�&LYLO�(QJLQHHULQJ�*UDGXDWHV�3HUVSHFWLYH��$6&(�-RXUQDO�RI�3URIHVVLRQDO�

,VVXHV�LQ�(QJLQHHULQJ�(GXFDWLRQ�DQG�3UDFWLFH�� ��������S������
*LEE�&ODUN��0���O������&DUHHUV�0RYH�6ORZO\�LQ�0RPP\�7UDFN��7KH�*OREH�DQG�0DLO��7RURQWR��&DQDGD�����

'HF���%�
*UHHQJODVV�(�5���������3V\FKRORJLFDO�,PSOLFDWLRQV�RI�6H[�%LDV� LQ�WKH�:RUNSODFH��$FDGHPLF�3V\FKRORJ\�

%XOOHWLQ��9RO����S����
*UHHQ�3DSHU�RQ�(TXDO�2SSRUWXQLWLHV�IRU�:RPHQ�DQG�0HQ��+RQJ�.RQJ�*RYHUQPHQW����������S�������
+RQJ�.RQJ�$QQXDO�'LJHVW�RI�6WDWLVWLF��&HQVXV�DQG�6WDWLVWLF�'HSDUWPHQW������������+RQJ�.RQJ�*RYHUQPHQW
+RQJ�.RQJ�$QQXDO�'LJHVW� RI� 6WDWLVWLF�� &HQVXV� DQG�6WDWLVWLF�'HSDUWPHQW� ���������+RQJ�.RQJ�*RYHUQPHQW�

S���
/LX�$�0�0� DQG�1J�/��<� ��������:RPHQ� LQ�&RQVWUXFWLRQ� 7KH�+RQJ�.RQJ�6LWXDWLRQ�� 3URFHHGLQJV� RI� WKH�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 'HYHORSPHQW� DQG� 5ROH� RI� :R PHQ� LQ� 7HFKQRORJ\�� %HLMLQJ�� 8QLYHUVLW\� RI�
/DQFDVKLUH
7RRKH\�5�3�DQG�:KLWWDNHU�-���������(QJLQHHULQJ�:RPHQ��$�9LHZ�IURP�WKH�:RUNSODFH�� -RXUQDO�RI�

0DQDJHPHQW�LQ�(QJLQHHULQJ�9RO�����1R��
:HVWZRRG�5��0HKUDLQ�7�DQG�&KHXQJ�)�0����������*HQGHU�DQG�6RFLHW\�LQ�+RQJ .RQJ� $�6WDWLVWLFDO�3URILOH��

+RQJ�.RQJ�,QVWLWXWH�RI�$VLD��3DFLILF�6WXGLHV��&KLQHVH�8QLYHUVLW\�RI�+RQJ�.RQJ�S���

���
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0LQQHW�)XNXGD�
'HSW�RI�&RPSXWHU�6FLHQFH��&LW\�8QLYHUVLW\�RI�+RQJ�.RQJ�

.RZORRQ��+RQJ�.RQJ�
)D[�����������������

(�PDLO��FVPLQQHW#FLW\X�HGX�KN

� *LQD�&KRQJ
'HSW�RI�&RPSXWLQJ��+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\

+XQJ�+RUQ��+RQJ�.RQJ
)D[�����������������

(�0DLO��FVJLQD#FRPS�SRO\X�HGX�KN

$EVWUDFW� 2YHU� WKH� SDVW� IRXU� \HDUV�� WKH� QXPEHU� RI� ZRPHQ� HQUROOHG� LQ� FRPSXWHU� WHFKQRORJ\� FRXUVHV� RIIHUHG� E\�
XQLYHUVLWLHV� LQ�+RQJ�.RQJ� KDV� QRW� NHSW� SDFH�ZLWK� WKH� UDSLGO\� H[SDQGLQJ� GHPDQG� IRU� FRPSXWHU� SURIHVVLRQDOV�� ,Q� IDFW��
ZRPHQ�VWXG\LQJ�RU�ZRUNLQJ�LQ�WKH�ILHOG�RI�,7�DUH�VLJQLILFDQWO\�XQGHUUHSUHVHQWHG�LQ�XQLYHUVLWLHV�DQG�LQGXVWULHV��:K\�DUH�
WKHUH�VR�IHZ�ZRPHQ�DWWUDFWHG�WR�WKH�ILHOG�RI�JUHDW�SURPLVH"�%DVHG�RQ�D�TXHVWLRQQDLUH�VXUYH\�FRQGXFWHG�DW�+RQJ�.RQJ
V�
WZR�XQLYHUVLWLHV��WKLV�H[SORUDWRU\�VWXG\�ZLOO�DWWHPSW�WR�ILQG�SRVVLEOH�UHDVRQV��7KH�ZRPHQ�VWXGHQWV
�PRWLYHV�IRU�FKRRVLQJ�
FRPSXWHU�VFLHQFH�DV�D�PDMRU�ILHOG�RI�VWXG\�ZLOO�DOVR�EH�H[DPLQHG�

.H\ZRUGV��ZRPHQ��FRPSXWLQJ��FDUHHU��FRPSXWHU�VFLHQFH��JHQGHU��HGXFDWLRQ

�� ,1752'8&7,21

:LWK� WKH� IDVW� JURZWK� LQ� WKH� LQIRUPDWLRQ� WHFKQRORJ\��,7�� LQGXVWU\� GXULQJ� WKH� SDVW� GHFDGH��PRUH� DQG�PRUH�
IHPDOH�XQLYHUVLW\�JUDGXDWHV�KDYH�HQWHUHG�WKH�LQGXVWU\�WR�EHJLQ�WKHLU�SURIHVVLRQDO�FDUHHUV��+RZHYHU��WKH�,7�LQGXVWU\�LV�
VWLOO�GRPLQDWHG�E\�PHQ��HVSHFLDOO\�DW� WKH�PDQDJHPHQW� OHYHO�� ,Q�KHU�SDSHU�RQ��:RPHQ�DQG�&RPSXWLQJ���.DUHQ�)UHQNHO�
UHSRUWHG�WKDW�DOWKRXJK�ZRPHQ�UHSUHVHQWHG�QHDUO\�����RI�DOO� SURIHVVLRQDOV�LQ�WKH�86��WKH\�FRQVWLWXWHG�RQO\�����LQ�
WKH� ,7� LQGXVWU\� �)UHQNHO�� ������� ,Q� +RQJ� .RQJ�� D� VLPLODU� VLWXDWLRQ� SUHYDLOV�� $FFRUGLQJ� WR� WKH� JRYHUQPHQW� UHSRUW� RQ�
�(TXDO�2SSRUWXQLWLHV�IRU�:RPHQ�DQG�0HQ��SXEOLVKHG�LQ�����������RI�+RQJ�.RQJ
V�LQKDELWDQWV�ZHUH�ZRPHQ��\HW�WKH\�
DFFRXQWHG� IRU� RQO\� ����RI� DOO� SURIHVVLRQDOV��$QG�� DFFRUGLQJ� WR� D� UHFHQW� VXUYH\��ZRPHQ� FRQVWLWXWHG� DERXW� ����RI� ,7�
SURIHVVLRQDOV�LQ�+RQJ�.RQJ��)XNXGD��������

6WXGLHV� LQ� WKH�86� KDYH� VKRZQ� WKDW� HGXFDWLRQDO� DQG� UHFUHDWLRQDO� VRIWZDUH� DUH� JHQHUDOO\� GHVLJQHG� WR� DSSHDO� WR�
ER\V��7KH�WKHPHV�RI�FRPSXWHU�JDPHV�DUH�SUHGRPLQDQWO\�ZDU��GHVWUXFWLRQ��FULPHV��DQG�WUDGLWLRQDOO\�PDOH�RULHQWHG�VSRUWV�
DQG�KREELHV��SHDUO��HW�D,����������7KHUHIRUH��LW�LV�KDUGO\�VXUSULVLQJ�WKDW�FRPSXWHUV�DQG�FDUHHUV�LQ�,7�DUH�ZLGHO\�SHUFHLYHG�
DV�D�GRPDLQ�EHORQJLQJ�WR�PDOHV��)XUWKHUPRUH��WKH�FKRLFH�RI�VXEMHFWV�WR�VWXG\�DW�VHFRQGDU\�VFKRROV�KDV�D�VWURQJ�HIIHFW�RQ�
VHOHFWLQJ�FRPSXWHU�VWXGLHV�DV�D�PDMRU�DW�XQLYHUVLWLHV��,Q�+RQJ�.RQJ�� ODUJHO\�XQGHU�WKH�LQIOXHQFH�RI�IDPLO\�DQG�VRFLHW\��
VHFRQGDU\�VFKRRO�JLUOV�WHQG�WR VWD\�DZD\�IURP�WKH��VFLHQFH�VWUHDP���SUHIHUULQJ�WKH��DUWV�VWUHDP´��&RQVLGHULQJ�WKDW�RQH�RI�
WKH�UHTXLUHPHQWV

���
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)RU� DGPLVVLRQV� WR� &RPSXWLQJ� 6WXGLHV� SURJUDP� DW� WKH� XQLYHUVLW\� OHYHO� LV� �F�� RU� DERYH� JUDGH� LQ� D�
0DWKHPDWLFV�VXEMHFW�RI�+.&((��HTXLYDOHQW� WR�8. ����OHYHO�H[DPLQDWLRQ��� LW� LV�XQGHUVWDQGDEOH�WKDW� WKHUH�DUH�YHU\�
IHZ�IHPDOH�DSSOLFDQWV�WR�WKH�SURJUDP��,Q�IDFW��DERXW�����RI�WKH�ILUVW�\HDU�VWXGHQWV�HQUROOHG�LQ�WKH�FRPSXWLQJ�VWXGLHV�
SURJUDP�DW�WKH�WZR�XQLYHUVLWLHV�VXUYH\HG�LQ�WKLV�VWXG\�DUH�PDOH��ZLWK�����RI�WKHP�KDYLQJ�WDNHQ�FRPSXWHU�FRXUVHV�
DW�VHFRQGDU\�VFKRROV�

$V� VKRZQ� LQ�7DEOH���� IHPDOH� VWXGHQWV�PDMRULQJ� LQ�FRPSXWLQJ� VWXGLHV�DUH�FOHDUO\�XQGHU�UHSUHVHQWHG�DW� WKH� WZR�
XQLYHUVLWLHV�� $QG�� RYHU� WKH� SDVW� IRXU� \HDUV�� WKHLU� QXPEHUV� KDYH� DYHUDJHG� DW� MXVW� DURXQG� ���� RI� WKH� WRWDO� HQUROOPHQW��
0RUHRYHU��DW�WKH�SRVWJUDGXDWH�OHYHO��WKH�QXPEHU�GHFOLQHV�VKDUSO\�WR�DERXW�����$OWKRXJK�WKLV�PLJKW�EH�H[SODLQHG�E\�WKH�
QRW�VR� SRVLWLYH� H[SHULHQFH� GXULQJ� XQGHUJUDGXDWH� VWXGLHV�� WKH� PDLQ� UHDVRQ� IRU� VXFK� D� GURS� FRXOG� ZHOO� EH� GLIILFXOWLHV�
LQYROYHG� LQ� EDODQFLQJ� FDUHHU�� VWXG\� DQG�� LQ� VRPH� FDVHV�� IDPLO\� UHVSRQVLELOLWLHV�� 7KH� ORZ� UHSUHVHQWDWLRQ� RI� ZRPHQ��
HVSHFLDOO\� DW� WKH� DGYDQFHG� OHYHO�� UDLVHV� D� GLVWXUELQJ� SRVVLELOLW\� WKDW� IHZ�ZRPHQ� JUDGXDWHV�ZRXOG� HQWHU� DFDGHPLD�� WKXV�
SHUSHWXDWLQJ�WKH�WUHQG�RI�QRQ�H[LVWHQW�UROH�PRGHOV�IRU�IHPDOH�VWXGHQWV

7DEOH��� (QUROOPHQW�LQ�&RPSXWLQJ�6WXGLHV�DV�D�0DMRU�)LHOG�RI�6WXG\
���������������������������������������������������������������������������������������������

8QLYHUVLW\�$ 8QLYHUVLW\�%
����������������������������������������������������������������������������������������������
<HDU $OO 7RWDO�QR��

RI�IHPDOH
,Q�� $OO� 7RWDO�QR��

RI�IHPDOHV
,Q�� $Y��RI�WZR�

XQLYHUVLWLHV
����� ��� �� ��� ��� �� ��� ���
����� ��� �� ��� �� �� ��� ���
����� ��� �� ��� �� �� ��� ���
����� �� �� ��� �� �� ��� ���

�� 7+(�6859(<

7KHUH�DUH�VHYHQ�JRYHUQPHQW�IXQGHG�WHUWLDU\�LQVWLWXWLRQV�LQ�+RQJ�.RQJ��DQG�DOO�RIIHU�FRPSXWLQJ�VWXGLHV�RU�,7�DV�
D�PDMRU�ILHOG�RI�VWXG\��,Q�RUGHU�WR�H[SORUH�WKH�EDFNJURXQG��PRWLYDWLRQ��DQG�H[SHULHQFH�RI�IHPDOH�VWXGHQWV�LQ�FRPSXWLQJ�
VWXGLHV�� D� TXHVWLRQQDLUH� VXUYH\� ZDV� FRQGXFWHG� DW� WZR� RI� WKHVH� XQLYHUVLWLHV�� %RWK� XQLYHUVLWLHV� UHTXLUH� VWXGHQWV� WR�
SDUWLFLSDWH�LQ�WKH�,QGXVWULDO�3ODFHPHQW�3URJUDP�GXULQJ�WKHLU�WKLUG�\HDU�RI�VWXG\��7KHUHIRUH��WKH�SDUWLFLSDQWV�LQ�WKH�VXUYH\�
FRQVLVWHG� RI� WKH� ILUVW�� VHFRQG�� DQG� IRXUWK� \HDU� VWXGHQWV�� ERWK� IHPDOHV� DQG� PDOHV�� $� WRWDO� RI� ���� TXHVWLRQQDLUHV� ZHUH�
GLVWULEXWHG��DQG�����UHWXUQHG�TXHVWLRQQDLUHV�ZHUH�GHHPHG�YDOLG�DQG�XVHIXO�� WKH�VXFFHVVIXO�UHVSRQVH�UDWH�RI������2I�WKH�
WRWDO�YDOLG�UHWXUQV������ZHUH�IURP�IHPDOHV�DQG�����ZHUH�IURP�PDOHV��$QG��PRUH�WKDQ�����RI�WKH�VWXGHQWV�VXUYH\HG�RZQ�
SHUVRQDO�FRPSXWHUV�DW�KRPH�

7KH�VXUYH\�KDV�UHYHDOHG�WKDW�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VWXGHQWV
�SHUFHSWLRQ�RI�GLIILFXOW\�LQ�VWXG\LQJ�
FRPSXWHU�VFLHQFH�VXEMHFWV��GHSHQGLQJ�RQ�WKH�\HDU�RI�VWXG\��7KH�IRXUWK�\HDU�VWXGHQWV��DIWHU�D�\HDU
V�ZRUNLQJ�H[SHULHQFH�LQ�
LQGXVWU\��JHQHUDOO\�UHJDUGHG�WKH�VXEMHFWV�OHVV�GLIILFXOW�WKDQ�WKH�ILUVW�DQG�VHFRQG�\HDU�VWXGHQWV�GLG��2QO\����RI�WKHVH�ILQDO�
\HDU� VWXGHQWV� FRQVLGHUHG� WKHP� �YHU\� GLIILFXOW��� ���� �GLIILFXOW��� DQG� ���� �QRW� WRR� GLIILFXOW��� ,Q� IDFW�� ��� UHJDUGHG� WKH�
VXEMHFWV�DV� �UHODWLYHO\�HDV\���2Q� WKH�RWKHU�KDQG������RI� WKH� ILUVW�\HDU�VWXGHQWV�FRQVLGHUHG� WKHP��UHODWLYHO\�HDV\���ZLWK�
����VD\LQJ��YHU\�GLIILFXOW��������GLIILFXOW��DQG������QRW�WRR�GLIILFXOW��

� 7KH�QXPEHU�RI�KRXUV�WKH�VWXGHQWV�VSHQW�RQ�FRPSXWHUV�LQFUHDVHV�DV�WKH\�DGYDQFH�IURP�RQH�\HDU�WR�DQRWKHU�\HDU�
RI�VWXG\��:KLOH�RQO\�DERXW�����RI�WKH�ILUVW�\HDU�VWXGHQWV��ERWK�IHPDOHV�DQG�PDOHV��VSHQG���KRXUV�RU�PRUH�SHU�ZHHN�RQ�
FRPSXWHUV��WKH�ILJXUH�JRHV�XS�WR�DERYH�����LQ�WKH�VHFRQG�\HDU�DQG�����LQ�WKH�IRXUWK�DQG�ILQDO�\HDU��7KLV�LV�SDUWO\�GXH�WR�
WKH�IDFW�WKDW�WKH�ILQDO�\HDU�VWXGHQWV�DUH�UHTXLUHG�WR�GR�DQ�LQGHSHQGHQW�SURMHFW�LQYROYLQJ�D�VXEVWDQWLDO�DPRXQW�RI�ZRUN�DW�
WKH�FRPSXWHU�WHUPLQDOV��+RZHYHU��RXU�VXUYH\�DOVR�UHYHDOHG�RQH�VWULNLQJ�GLIIHUHQFH�EHWZHHQ�IHPDOH�DQG�PDOH�VWXGHQWV��LQ�
UHJDUG�WR�WKH�QDWXUH�RI�FRPSXWHU�XVDJH��VHH�7DEOH�����:KHUHDV�RXU�IHPDOH�UHVSRQGHQWV�XVH�WKH�FRPSXWHU�PDLQO\�IRU�GRLQJ�
FRXUVHZRUN� DVVLJQPHQW�� WKHLU�PDOH� FRXQWHUSDUWV� DUH�PRUH� LQFOLQHG� WR� XVH� WKH� FRPSXWHU� IRU�SOD\LQJ�JDPHV�RU�EURZVLQJ�
WKURXJK� WKH� ,QWHUQHW�� 7KLV� FRQILUPV� D� UHFHQW� VWXG\� ILQGLQJ� WKDW� \RXQJ� ZRPHQ� JHQHUDOO\� GR� QRW� XVH� FRPSXWHUV� IRU�
HQWHUWDLQPHQW��DQG�WKH\�SUHIHU SXUVXLQJ�RWKHU

���



/HLVXUH�LQWHUHVWV��ZKLFK�LQYROYH��0RUH�LQWHUSHUVRQDO�UHODWLRQVKLSV��2HFWHULQJ�DQG�%HKQNH��������

7DEOH����1DWXUH�RI�&RPSXWHU�8VDJH��%\�6H[

)HPDOH 0DOH
*DPHV �� ���
,QWHUQHW �� ���
(�PDLO ��� ���
&RXUVH�ZRUN ��� ���

+DYLQJ�DOVR�QRWHG�WKDW�PRVW�IHPDOHV�VXUYH\HG�ZRXOG�XVH�WKH�FRPSXWHU��RQO\�LI�QHFHVVDU\��WKH\�ZHUH�
DVNHG� WR� UDQN� WKH� UHDVRQV� IRU� FKRRVLQJ�FRPSXWLQJ� VWXGLHV� DV� WKHLU�PDMRU� ILHOG�RI� VWXG\� �VHH�7DEOH����� ,W� LV�
LQWHUHVWLQJ� WR� QRWH� WKDW� DOWKRXJK� WKH� PDMRULW\� JDYH� D� KLJK� UDQNLQJ� WR� �LQWHUHVW� LQ� FRPSXWHUV��� D� UDWKHU�
VLJQLILFDQW� QXPEHU� RI� WKHP� VLPSO\� DWWULEXWHG� WKHLU� FKRLFH� RI� FRPSXWLQJ� VWXGLHV� WR� �HDVLHU� DGPLVVLRQ�
UHTXLUHPHQWV���'XH�WR�SROLWLFDO�DQG�HFRQRPLF�XQFHUWDLQWLHV�KDQJLQJ�RYHU�WKH�WUDQVIHU�RI�VRYHUHLJQW\�WR�&KLQD�
RQ -XO\����������WKH�VWXGHQWV�DQG�WKHLU�SDUHQW¶V�DOLNH�KROG�D�UDWKHU�SUDJPDWLF�YLHZ�DERXW�XQLYHUVLW\�HGXFDWLRQ��
$V� D� UHVXOW�� WR� PDQ\� RI� WKHP�� JHWWLQJ� LQWR� D� XQLYHUVLW\� LV� PXFK� PRUH� LPSRUWDQW� WKDQ� ZKDW� \RX� VWXG\��
1HYHUWKHOHVV�� DQ� DODUPLQJO\� ODUJH� QXPEHU� ����� LQGLFDWHG� WKDW� JLYHQ� WKH� FKRLFH�� WKH\�ZRXOG� WUDQVIHU� WR� D�
GLIIHUHQW�PDMRU�ILHOG�RI�VWXG\��ZLWK�����RSWLQJ�IRU�EXVLQHVV�PDQDJHPHQW��

7DEOH����5HDVRQV�IRU�0DMRULQJ�LQ�&RPSXWLQJ�6WXGLHV���)HPDOHV��

5HDVRQ $YHUDJH�VFRUH
,QWHUHVW�LQ�FRPSXWHU� ����
3URPRWLRQDO�SURVSHFWV ����
*RRG�VWDUWLQJ�SD\ ����
(DVLHU�DGPLVVLRQ�UHTXLUHPHQWV ����
,QIOXHQFH�E\�IULHQGV ����
3DUHQWDO�SUHVVXUH ����

1RWH��5HVSRQGHQWV�ZHUH�DVNHG�WKH�UHDVRQV�IRU�FKRRVLQJ�D�MRE�IURP���WR��������DV�WKH�PRVW�LPSRUWDQW�
DQG�����DV�WKH�OHDVW�LPSRUWDQW�

7DEOH����5HDVRQV�IRU�&KRRVLQJ�D�-RE���)HPDOHV��

5HDVRQ $YHUDJH�VFRUH
&KDOOHQJH�DQG�MRE�VDWLVIDFWLRQ ����
&RPSHQVDWLRQ�SDFNDJH ����
*RRG�ZRUNLQJ�HQYLURQPHQW ����
3URPRWLRQDO�SURVSHFWV ����
-RE�VHFXULW\�DQG�VWDELOLW\ ����
2SSRUWXQLW\�WR�PRYH�LQWR�PDQDJHPHQW ����

1RWH�� 5HVSRQGHQWV� ZHUH� DVNHG� WKH� UHDVRQV� IRU� FKRRVLQJ� D� PDMRU� IURP� �� WR� ��� �,�� DV� WKH� PRVW�
LPSRUWDQW��DQG�����DV�WKH�OHDVW�LPSRUWDQW�

2XU� IHPDOH� UHVSRQGHQWV� ZHUH� DOVR� DVNHG� WR� UDQN� WKH� UHDVRQV� IRU� FKRRVLQJ� D� SDUWLFXODU� MRE� DIWHU�
JUDGXDWLRQ��6HH�7DEOH�����$�UHFHQW�VWXG\�RQ�MRE�H[SHFWDWLRQV�RI�,7�SURIHVVLRQDOV��ERWK�IHPDOHV�DQG�PDOHV��LQ�
+RQJ� .RQJ� LQGLFDWHG� WKDW� �FRPSHQVDWLRQ� SDFNDJH�� ZDV� WKH� PRVW� LPSRUWDQW� UHDVRQ� IRU� FKDQJLQJ� MREV��
IROORZHG�E\��SURPRWLRQ�SURVSHFWV���%XUQ���������+RZHYHU��WKH�SUHVHQW�VXUYH\�SUHVHQWHG�D�GLIIHUHQW�SLFWXUH��
:KLOH��FRPSHQVDWLRQ�SDFNDJH���WRJHWKHU�ZLWK��JRRG�ZRUNLQJ�HQYLURQPHQW���ZHUH�VWLOO

���



&RQVLGHUHG�IDLUO\�LPSRUWDQW�IDFWRUV�LQ�FKRRVLQJ�D�MRE��WKH�PRVW�LPSRUWDQW�IDFWRU�WXUQHG�RXW�WR�EH��FKDOOHQJH�DQG�
MRE�VDWLVIDFWLRQ���<HW��WKH�ORZHVW�UDQNLQJ�JLYHQ�WR��RSSRUWXQLW\�WR�PRYH�LQWR�PDQDJHPHQW��ZRXOG�VXJJHVW�D�ODFN�RI�FDUHHU�
DPELWLRQ�DPRQJ�IHPDOH�VWXGHQWV�LQ�FRPSXWLQJ�VWXGLHV�

�� &21&/86,21

,Q�VSLWH�RI� WKH�UDSLGO\�ULVLQJ�GHPDQG�IRU�PRUH�FRPSXWHU�SURIHVVLRQDOV��ZRPHQ�DFWXDOO\�HQJDJHG�LQ�WKH�ILHOG�RI�
,7�DUH�VLJQLILFDQWO\�XQGHU�UHSUHVHQWHG�LQ�ERWK�LQGXVWULHV�DQG�XQLYHUVLWLHV��$V�UHFHQWO\�DV�������RQO\�����RI�3K�'��GHJUHHV�
ZHQW�WR�ZRPHQ�LQ�WKH�86��6SHUWXV���������,Q�+RQJ�.RQJ��DW�OHDVW�LQ�WKH�WZR�XQLYHUVLWLHV�ZKHUH�WKLV�VWXG\�ZDV�FRQGXFWHG��
QRW� D� VLQJOH�3K�'��KDV�HYHU�EHHQ�FRQIHUUHG� WR�DQ\�ZRPDQ��:K\�DUH� WKHUH�VR� IHZ�ZRPHQ�DWWUDFWHG� WR�SXUVXH�VWXG\�DQG�
ZRUN� LQ� WKH� FRPSXWHU� ILHOG"� 7KH� SUREOHP� EHJLQV� ORQJ� EHIRUH� WKH\� JHW� LQWR� WKH� XQLYHUVLWLHV�� 7KRXJK� PDQ\� KDYH� WKH�
SRWHQWLDO�WR�GR�ZHOO��WKH�LQYLVLEOH�SUHVVXUH�RIWHQ�SXW�E\�IDPLO\�DQG�VRFLHW\�WHQG�WR�GLVFRXUDJH�VHFRQGDU\�VFKRRO�JLUOV�IURP�
WDNLQJ�VFLHQFH�VXEMHFWV��$QG��WKH�UHFUHDWLRQDO�DQG�HGXFDWLRQDO�VRIWZDUH�GHYHORSHG�DQG�PDUNHWHG�WRGD\�KDYH�OLWWOH�DSSHDO�
WR�\RXQJ�JLUOV��$V�D�UHVXOW��VWXGLHV�DQG�FDUHHUV�LQ�FRPSXWLQJ�VWXGLHV�DUH�ZLGHO\�SHUFHLYHG�DV�GRPDLQV�EHORQJLQJ�WR�PDOHV��
(YHQ�DPRQJ�WKH�IHPDOH�VWXGHQWV�PDMRULQJ�LQ�FRPSXWLQJ�VWXGLHV�DW�XQLYHUVLWLHV��WKHUH�DUH�PDQ\�ZKR�KDYH�FKRVHQ�WKH�ILHOG�
RI�VWXG\�DV�DQ�HDV\�ZD\�MXVW�WR�JHW�LQWR�WKH�XQLYHUVLWLHV�

7KLV�VWXG\�KDV�LQGLFDWHG�WKDW�IHPDOH�VWXGHQWV�KDYH�YHU\�OLWWOH�DPELWLRQ�WR�PRYH�LQWR�PDQDJHPHQW��DQG��LQ�IDFW��
WKH\�DWWDFK�D�UDWKHU�ORZ�LPSRUWDQFH�WR��SURPRWLRQ�SURVSHFWV��DV�D�UHDVRQ�IRU�FKRRVLQJ�D�MRE�DIWHU�JUDGXDWLRQ��7KH�VXUYH\�
KDV�DOVR�IRXQG�WKDW�WKH�PDMRULW\�RI�WKHP�DUH�JHQXLQHO\��,QWHUHVWHG�LQ�VWXG\LQJ�FRPSXWLQJ�VWXGLHV��DQG�FRQVLGHU��FKDOOHQJH�
DQG�MRE�VDWLVIDFWLRQ��DV�WKH�PRVW�LPSRUWDQW�IDFWRU�LQ�VHDUFKLQJ�IRU�D�MRE��7KLV�PLJKW�EH�H[SODLQHG�E\�WKH�IDFW�WKDW�LQ�+RQJ�
.RQJ��ZRPHQ�DUH�JHQHUDOO\�QRW�H[SHFWHG�WR�EH�WKH�PDLQ�EUHDGZLQQHU�IRU�WKHLU�IDPLOLHV�DQG��WKHUHIRUH��KDYH�OHVV�SUHVVXUH�
WR� SXUVXH� RQO\� PRQHWDU\� UHZDUGV� WKDW� XVXDOO\� FRPH� ZLWK� SURPRWLRQV� WR� KLJKHU� PDQDJHPHQW� SRVLWLRQV�� ,Q� IDFW�� �MRE�
VHFXULW\�DQG�VWDELOLW\��ZDV�UHJDUGHG�E\�RXU�IHPDOH�UHVSRQGHQWV�DV�WKH�VHFRQG�OHDVW�LPSRUWDQW�UHDVRQ�IRU�FKRRVLQJ�D�MRE�

5()(5(1&(6

%XP�� -�0�� HW� DO��� �&DUHHU� 3DWWHUQV� ([SHFWDWLRQV� RI� ,6� 3URIHVVLRQDOV� LQ� +RQJ� .RQJ
�� 3DSHU� SUHVHQWHG� DW� 6,*&35�
&RQIHUHQFH��0DUFK������

)UHQNHO��.DUHQ�$�����������:RPHQ�	�&RPSXWLQJ���&RPPXQLFDWLRQV�RI�WKH�$&0��9RO��������1R����1RYHPEHU�������
SS����� ���

)XNXGD�� 0LQQHW� �������� �:RPHQ� LQ� &RPSXWLQJ�� 2SSRUWXQLWLHV� DQG� &KDOOHQJHV� LQ� +RQJ� .RQJ���3URFHHGLQJV� RI� WKH�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�WKH�'HYHORSPHQW�	�5ROH�RI�:RPHQ�LQ�7HFKQRORJ\��SS������� ����

3HDUO��$��HW�DO�� ���������%HFRPLQJ�D�&RPSXWHU�6FLHQWLVW���&RPPXQLFDWLRQV�RI� WKH�$&0��1RYHPEHU�������SS������
���

2HFKWHULQJ�� 9HURQLND� DQG� 5RVZLWKD� %HKQNH� �������� �6LWXDWLRQV� DQG� $GYDQFHPHQW� 0HDVXUHV� LQ� *HUPDQ\���
&RPPXQLFDWLRQV�RI�WKH�$&0��-DQXDU\�������9RO������1R����SS������ ���

6SHUWXV��(OOHQ����������:K\�DUH�7KHUH�VR�)HZ�)HPDOH�&RPSXWHU�6FLHQWLVWV"���0,7�$UWLILFLDO�,�,QWHOOLJHQFH�/DERUDWRUY�
7HFKQLFDO�5HSRUW�����

���
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0$1$*(0(17�$1'�7+(�23325781,7,(6�)25

:20(1

(OOLH�3DQDJLRWDNRX�DQG�&DWKHULQH�6WUDLQ�

0DQXIDFWXULQJ�6\VWHPV�0DQDJHU�5H\UROOH�/LPLWHG��

3URMHFW�(QJLQHHU�5H\UROOH�3URMHFWV�/LPLWHG

$EVWUDFW��7KH�QXPEHU�RI�ZRPHQ�HPSOR\HG�LQ�LQGXVWU\�WKURXJK�WKLV�FHQWXU\�IROORZV�GLIIHUHQW�SDWWHUQV�GHSHQGLQJ�RQ�WKH�
VRFLDO�DQG�HFRQRPLF�QHHGV�RI�WKH�WLPHV��'XH�WR�WKH�IDFW�WKDW�WKH�SRSXODWLRQ�RI�ZRPHQ�LQ�WKH�ZRUNIRUFH�FRQVWLWXWHV�D�YLWDO�
SDUW�IRU�WKH�ZHOO�EHLQJ�RI�WKH�8.�FRQWHPSRUDU\�HFRQRP\��LQLWLDWLYHV�KDYH�EHHQ�WDNHQ�WR�LQYROYH�ZRPHQ�LQ�DOO�DVSHFWV�RI�
ZRUN��,Q�WKLV�SDSHU�ZH�VKDOO�LQYHVWLJDWH�ZK\�WKH�QXPEHU�RI�ZRPHQ�LQ�PDQXIDFWXULQJ�PDQDJHPHQW�SRVLWLRQV�LV�VR�OLPLWHG��
DQG�ZKDW� WKH�5ROOV�5R\FH�UHFUXLWPHQW�� WUDLQLQJ��DQG�GHYHORSPHQW�SROLF\�ZLOO�GR�WR�HQFRXUDJH�ZRPHQ�WR�EUHDN�LQWR�WKLV�
OLQH�RI�ZRUN�

�� ,1752'8&7,21

,Q� WKH� SDVW��PDQXIDFWXULQJ�ZDV�PDOH� GRPLQDWHG� DW� DOO� OHYHOV��'XULQJ� WKH� ILUVW� DQG� VHFRQG�ZRUOG�ZDUV�ZRPHQ�
ZHUH�HPSOR\HG�LQ�WKH�IDFWRULHV�DV�VHPL�VNLOOHG�DQG�VNLOOHG�ODERXU�RQ�D�WHPSRUDU\�EDVLV��$W�WKH�HQG�RI�ERWK�ZDUV�WKH\�ZHUH�
HQFRXUDJHG�WR�OHDYH�WKHLU�ZDUWLPH�HPSOR\PHQW�LQ�RUGHU�WR�JLYH�WKHLU�MREV�EDFN�WR�WKH�PHQ�ZKR�UHWXUQHG��+RZHYHU��GXH�WR�
HFRQRPLF�QHFHVVLW\�ZRPHQ�ZHUH� VWLOO� UHTXLUHG� LQ� FOHULFDO�� XQVNLOOHG�� DQG�SDUW�WLPH�HPSOR\PHQW��7KH� VWDWXV�DQG�SD\�RI�
WKHVH�MREV�ZDV�SRRU�DQG�WKLV�FRQWULEXWHG�WR�WKH��LQIHULRU��LPDJH�RI�ZRPHQ�LQ�WKHVH�RFFXSDWLRQV�

6LQFH�WKHQ��DQG�HVSHFLDOO\�LQ�WKH�ODVW� WZR�GHFDGHV��PDQ\�WKLQJV�KDYH�FKDQJHG��,Q�WKH�����V�ZRPHQ�FRPSULVHG�
OHVV�WKDQ�RQH�WKLUG�RI�WKH�ODERXU�IRUFH��:KLWH�HW�D,����������LQ������ZRPHQ�UHSUHVHQW������������P���7ZHQW\�SHUFHQW�RI�
ZRPHQ� HPSOR\HHV� DUH� LQ� PDQDJHPHQW� SRVLWLRQV� ����� RI� PHQ��� DQG� HLJKWHHQ� SHUFHQW� ����� RI� PHQ�� LQ� VXSHUYLVRU\�
SRVLWLRQV� �(PSOR\PHQW�*D]HWWH�� ������� (OHYHQ� SHUFHQW� RI�ZRPHQ� HPSOR\HHV�ZRUN� LQ�PDQXIDFWXULQJ�ZKLFK� UHSUHVHQWV�
����RI�DOO�HPSOR\HHV�LQ�PDQXIDFWXULQJ��(PSOR\PHQW�*D]HWWH���������:RPHQ�KDYH�VWDUWHG�WR�EUHDN�LQWR�QRQ�WUDGLWLRQDO�
MREV��7KH�QXPEHUV�DUH�QRW�RYHUZKHOPLQJ�EXW�WKHLU�SUHVHQFH�LV�QRWLFHDEOH��0DQ\�FRPSDQLHV��OLNH�5H\UROOH�/LPLWHG��SDUW�
RI� 5ROOV�5R\FH� ,QGXVWULDO� 3RZHU� *URXS��� KDYH� UHDOLVHG� WKLV� VKLIW� RI� PL[� LQ� WKH� ZRUNIRUFH� DQG� KDYH� VWDUWHG� WR� DGRSW�
SROLFLHV�ZKLFK�ZLOO�HQDEOH�ZRPHQ�WR�IXOILOO�WKHLU�FDUHHU�DVSLUDWLRQV��DQG�PRWLYDWH�WKHP�WR�IROORZ�QRQ�WUDGLWLRQDO�FDUHHUV�

�� &+$1*(6�,1�0$18)$&785,1*

0DQXIDFWXULQJ� KDV� H[SHULHQFHG� VLJQLILFDQW� FKDQJHV� LQ� WKH� ODVW� WZR� GHFDGHV�� ,QWHUQDWLRQDO� FRPSHWLWLRQ� KDV�
EHFRPH�VR�LQWHQVH�WKDW�LQ�RUGHU�WR�VXUYLYH�PDQXIDFWXUHUV�UHDOLVHG�WKDW�WKH�WUDGLWLRQDO�SUDFWLFHV�ZHUH�QR�ORQJHU�DGHTXDWH�WR�
HQDEOH�WKHP�WR�FRPSHWH�LQ�WKH�ZRUOG�PDUNHW��1HZ�RUJDQLVDWLRQV�KDYH�HYROYHG�ZKLFK�DUH�IOH[LEOH��FXVWRPHU�RULHQWHG��DQG�
IRFXV�RQ�SHRSOH�LVVXHV��WHDPZRUN��WUDLQLQJ�DQG�GHYHORSPHQW��)DFWRULHV�DUH�QRW�WKH�GLUW\�DQG�QRLV\�SODFHV�WKDW�WKH\�XVHG�
WR� EH��7KLV� LV� GXH� WR� D� QXPEHU�RI�UHDVRQ��DGYDQFHV� LQ� WHFKQRORJ\� �&$'��&1&�PDFKLQHV�� URERWV�� FRQYH\RU� OLQHV�HWF����
KHDOWK�DQG�VDIHW\�UHTXLUHPHQWV��DQG�WRWDO�TXDOLW\�PDQDJHPHQW��

7KH�ELJJHVW�FKDOOHQJH�ZKLFK�PDQXIDFWXUHUV�DUH�IDFLQJ�WRGD\�LV�KDYLQJ�WR�FKDQJH�DQG�LPSURYH�WKHLU�SUDFWLFHV�DQG�
SURGXFWV�LQ�RUGHU�WR�VWD\�LQ�WKH�ZRUOG�PDUNHW��,Q�RUGHU�WR�PHHW�WKLV�FKDOOHQJH�IRFXV�KDV�EHHQ�SODFHG�RQ�WKH�UHFUXLWPHQW�RI�
JUDGXDWHV�IURP�HQJLQHHULQJ�DQG�VFLHQFH�ZKR�ZLOO�EULQJ�QHZ�LGHDV�DQG�IRUZDUG�WKLQNLQJ�LQWR�WKH�RUJDQLVDWLRQ��WKXV

���



&RPELQLQJ� WKH� EHVW� RI� WKH� ROG� DQG� QHZ� ZRUOGV�� 7KHVH� JUDGXDWHV� ZLOO� FRQVWLWXWH� WKH� PDMRULW\� RI� WKH� VHQLRU�
PDQDJHUV� RI� WKH� IXWXUH�� 7KH� IXWXUH� ORRNV� TXLWH� SURPLVLQJ� IRU� \RXQJ�SHRSOH�� ERWK�PHQ� DQG�ZRPHQ�� FRPLQJ�RXW� RI� WKH�
XQLYHUVLWLHV�ZKR�KDYH�GHFLGHG�WR�IROORZ�D�FDUHHU�LQ�PDQXIDFWXULQJ�

7KH� VW\OH� RI�PDQDJHPHQW� DQG�RUJDQLVDWLRQDO� VWUXFWXUHV� DUH� WKH� DUHDV�ZKLFK�KDYH�EHHQ�PRVW� DIIHFWHG�E\� WKHVH�
FKDQJHV��7KH�OHYHOV�RI�KLHUDUFK\�KDYH�EHHQ�UHGXFHG��RUJDQLVDWLRQV�KDYH�EHFRPH�PRUH�OLQHDU�DQG�PDQDJHPHQW�VW\OH�KDV�
EHFRPH�V\QHUJHWLF�UDWKHU�WKDQ�DXWRFUDWLF��(PSKDVLV�LV�SODFHG�RQ�WHDPZRUN��FRPPXQLFDWLRQ��WUDLQLQJ��DQG�OHDGHUVKLS��7KH�
PDQDJHUV�RI� WRGD\�DUH� OHDGHUV�� OHDGLQJ�E\�JLYLQJ�GLUHFWLRQ��EXLOGLQJ� WHDPV��DQG� LQVSLULQJ�RWKHUV�E\�ZRUG�DQG�H[DPSOH��
,QVWHDG�RI�EHLQJ�FRQWUROOHUV��WKH\�DUH�SROLF\�PDNHUV��SODQQHUV�DQG�FR�FRRUGLQDWRUV��7KHVH�DUH�WKH�HVVHQWLDO�TXDOLWLHV�RI�D�
PRGHP�PDQDJHU�� 7KHLU� REMHFWLYH� LV� WR� HVWDEOLVK� VHOI�PDQDJLQJ�� DQG� VHOI�UHJXODWRU\� WHDPV�� 7KH\� KDYH� WR� DUWLFXODWH� WKH�
YLVLRQ�RI�WKH�IXWXUH��GLVSOD\�HQHUJ\��FRQILGHQFH�DQG�WRWDO�FRPPLWPHQW��7KH\�DUH�UHVRXUFH�SURYLGHUV��WUDLQHUV��GHYHORSHUV��
DQG�PRWLYDWRUV��7KH\�DUH�SDUW�RI�WKH�WHDP�DQG�GR�QRW�VWDQG�DERYH�LW��7KH�PRGHP�PDQDJHU�GRHV�QRW�WHOO�SHRSOH�KRZ�WR�GR�
WKLQJV��EXW�ZKDW�KDV� WR�EH�GRQH�� ,Q� WKLV�ZD\�SHRSOH�JHW� LQYROYHG��DQG�DUH�FRPPLWWHG� WR� WKH�GD\� WR�GD\�REMHFWLYHV��7KH�
WHDP�PDNHV�WKH�GHFLVLRQV��WKH�OHDGHU
V�UROH�LV�WR�FR�RUGLQDWH�WKH�WHDP�DQG�PDNH�VXUH�WKDW�IHHGEDFN�LV�JLYHQ��DQG�LGHDV�DUH�
KHDUG�DQG�HYDOXDWHG�

���(03/2<0(17�&+$5$&7(5,67,&6

:KLOH� WKH� FKDQJHV� LQ�PDQXIDFWXULQJ�ZHUH� WDNLQJ�SODFH�� DQG� VSHFLILFDOO\�RYHU� WKH� ODVW� WHQ�\HDUV� WKH�QXPEHU�RI�
ZRPHQ�JRLQJ�LQWR�HQJLQHHULQJ�DQG�VFLHQFH�LQFUHDVHG�E\�������7KH�QXPEHU�RI�PHQ�LQFUHDVHG�E\������+LJKHU�(GXFDWLRQ�
6WDWLVWLFV� $JHQF\� �+(6$���� ,W� ZDV� LGHQWLILHG� LQ� D� VXUYH\ FRQGXFWHG� E\� WKH� 'HSDUWPHQW� RI� (PSOR\PHQW� WKDW� KLJKO\�
TXDOLILHG�PHQ�DQG�ZRPHQ�DUH�HTXDOO\�OLNHO\�WR�EH�IRXQG�LQ�WKH�WRS�WKUHH�RFFXSDWLRQDO�JURXSV��7KHVH�RFFXSDWLRQDO�JURXSV�
DUH�� D�� 0DQDJHUV� DQG� DGPLQLVWUDWRUV�� E�� 3URIHVVLRQDO� 2FFXSDWLRQV� DQG� F�� $VVRFLDWHG 3URIHVVLRQDO� DQG� WHFKQLFDO�
RFFXSDWLRQV��/RRNLQJ�DW� WKHVH�JURXSV� LQGLYLGXDOO\� LW�ZDV� LGHQWLILHG� WKDW� LQ�JURXS�D�� WKH�SURSRUWLRQ�RI�PHQ�LQ�FRUSRUDWH�
SRVLWLRQ�LV�JUHDWHU�WR�WKDW�RI�ZRPHQ�ZLWK�HTXLYDOHQW�TXDOLILFDWLRQV��,Q�JURXS�E��ZRPHQ�ZHUH�VXEVWDQWLDOO\�OHVV�OLNHO\�WR�EH�
LQ�WKH�VFLHQFH�DQG�HQJLQHHULQJ�SURIHVVLRQV�FRPSDUHG�WR�PHQ��,Q�JURXS�F��WKHUH�LV�D�JUHDWHU�QXPEHU�RI�ZRPHQ�WKDQ�PHQ�
ERWK�ZLWK� KLJKHU� DFDGHPLF� TXDOLILFDWLRQV�� VXJJHVWLQJ� WKDW�ZRPHQ� DUH� FRQILQHG� WR� WKHVH� ORZHU� VWDWXV� MREV�ZLWKLQ� WKHVH�
RFFXSDWLRQDO�ILHOGV�

,W�KDV�EHHQ�HVWDEOLVKHG�WKDW�WKH�QXPEHU�RI�ZRPHQ�HQWHULQJ�QRQ�WUDGLWLRQDO�RFFXSDWLRQV�LV�OLPLWHG��:KLWH�HW�D,���
������ &DUWHU� DQG� .LUNXS�� ������ 6WLOO�� ������ ������� 7KLV� LV� GXH� WR� WKH� LQIOXHQFHV� RULJLQDWLQJ� IURP� KRPH�� VFKRRO��
HQYLURQPHQW� DQG�PHGLD� H[SRVXUH�� ,Q� RUGHU� WR� RYHUFRPH� WKHVH� REVWDFOHV� D� MRLQW� HIIRUW� IURP� LQGXVWU\�� JRYHUQPHQW� DQG�
HGXFDWLRQ� VKRXOG� EH� LQVWLJDWHG�� &DUHHU� LQIRUPDWLRQ� IURP� LQGXVWU\� VKRXOG� EH� FKDQQHOHG� GLUHFWO\� LQWR� HGXFDWLRQDO�
HVWDEOLVKPHQWV�JLYLQJ�D�EURDG�DQG�DFFXUDWH�GHVFULSWLRQ�RI�WKH�RSSRUWXQLWLHV�DYDLODEOH��

���:+<�$5(�7+(5(�62�)(:�:20(1�,1�6(1,25�0$18)$&785,1*�0$1$*(0(17"

,Q� RUGHU� WR� DQVZHU� WKLV� TXHVWLRQ� LW� LV� LPSRUWDQW� WR� XQGHUVWDQG� WKH� URXWH� SHRSOH� IROORZHG� LQ� WKH� SDVW� WR� UHDFK�
VHQLRU�PDQDJHPHQW�SRVLWLRQV��$�QXPEHU�RI� VHQLRU�PDQDJHUV� IURP�5H\UROOH�/LPLWHG�ZHUH� LQWHUYLHZHG� IRU� WKLV�SXUSRVH��
7KH� PDMRULW\� RI� WKH� PDQDJHUV� �PDOH�� KDG� FRPSOHWHG� VRPH� NLQG� RI� DSSUHQWLFHVKLS� HLWKHU� DV� ILWWHUV� RU� DV� WHFKQLFDO�
DSSUHQWLFHV�� 7KH\�ZHUH� XVXDOO\� SURPRWHG� RQ� D� SHUIRUPDQFH� EDVLV�� DQG�WKHLU� SURJUHVVLRQ�ZDV� UHODWLYHO\� VORZ��7KH� DJH�
SURILOH� IRU�D�PDQDJHU�ZDV�DURXQG��������7KH�VORZ�SURJUHVVLRQ�ZDV�GXH�WR�WKH�PDQDJHPHQW�SURILOH��ZKLFK�UHTXLUHG�WKH�
PDQDJHU� QRW� RQO\� WR� XQGHUVWDQG� EXW� SRVVHVV� NQRZOHGJH� DQG� WUDLQLQJ� RQ�PRVW� GHWDLOV� RI� WKH� MREV�WKDW� KLV� VXERUGLQDWHV�
FDUULHG� RXW�� 3URPRWLRQ� GHSHQGHG� RQ� JRRG� SHUIRUPDQFH� LQ� WKH� PDQXDO� WDVNV� DQG� H[SHULHQFH� LQ� WKH� ZRUNSODFH�� 7KLV�
HQKDQFHG� WKH� GHYHORSPHQW� RI� IXQFWLRQDO� DQG� WHFKQLFDO� RULHQWHG� RUJDQLVDWLRQV�� 7KH� PDQDJHUV� ZHUH� WKH� DXWRFUDWV� ZKR�
UXOHG�RYHU�WKHLU�VXERUGLQDWHV�

���



5HWXUQLQJ� WR� WKH� RULJLQDO� TXHVWLRQ�� WKH� QXPEHU� RI� ZRPHQ� DSSO\LQJ� IRU� DSSUHQWLFHVKLSV� LQ� WKH� SDVW� ZDV� YHU\�
OLPLWHG��RU�QRQ�H[LVWHQW��7KH�ZRPHQ�ZKR�GLG�ZRUN�LQ�LQGXVWU\�ZHUH�XVXDOO\�XQVNLOOHG�RU�VHPLVNLOOHG��WKXV�UHLQIRUFLQJ�WKH�
LPDJH� WKDW� WKH\�ZHUH�QRW� WHFKQLFDO�H[SHUWV��$GGLWLRQDOO\�WKH�QXPEHU�RI�ZRPHQ�JRLQJ�LQWR�HQJLQHHULQJ�DQG�VFLHQFH�ZDV�
YHU\�VPDOO��7KH�PDMRULW\�RI�WKH�ZRPHQ�XQWLO�WKH�HQG�RI�WKH���V�FKRVH�PHGLFDO�DVVRFLDWHG��WHDFKLQJ��FOHULFDO�DQG�VHUYLFH�
VHFWRU�RFFXSDWLRQV��7KLV�FRLQFLGHV�ZLWK� WKH� LQIRUPDWLRQ�REWDLQHG�IURP�WKH� LQWHUYLHZV�IURP�VHQLRU�PDQDJHUV�ZKR�KDG�D�
GHJUHH� DQG� KDG� QRW� HQFRXQWHUHG� DQ\�ZRPHQ� HQJLQHHUV� RU� VFLHQWLVWV� GXULQJ� WKH� HDUO\� \HDUV� RI� WKHLU� FDUHHUV��:KDW�ZDV�
QRWLFHDEOH�ZDV�WKDW�WKH�DJH�SURILOH�RI WKH�VHQLRU�PDQDJHUV�ZLWK�D�GHJUHH�ZDV�ORZHU�WKDQ�WKH�RQHV�ZLWKRXW���ZKLFK�OHW�XV�
FRPH� WR� WKH� FRQFOXVLRQ� WKDW� WKHLU� DFDGHPLF� TXDOLILFDWLRQ� HQDEOHG� WKHP� WR�PRYH� XS� WKH� ODGGHU� IDVWHU�� 7KH�PDMRULW\� RI�
PDQDJHUV�ZKR�ZHUH� LQ�WKH�������DJH�JURXS�HLWKHU�KDG�D�SRVW �JUDGXDWH�GHJUHH�RU�ZHUH�SODQQLQJ�WR�XQGHUWDNH�RQH��7KH�
VDPH�DSSOLHG�WR�WKHLU�IHPDOH�FRXQWHUSDUWV�

7KH�DJH�SURILOH�RI� WKH�ZRPHQ�PDQDJHUV�ZLOO�ZHUH� LQWHUYLHZHG�ZDV� ORZHU� WKDQ�ERWK�FDWHJRULHV�RI�PHQ��ZKLFK�
VXSSRUWV�WKH�EHOLHI�WKDW�WKH�PL[�KDV�VWDUWHG�WR�FKDQJH��7KH\�DOO�REWDLQHG�XQLYHUVLW\�GHJUHHV��LQ�HLWKHU�HQJLQHHULQJ��VFLHQFH�
RU�EXVLQHVV�VWXGLHV��E\�VWXG\LQJ�RQ�D�SDUW�WLPH�EDVLV�ZKLOH�WKH\�ZHUH�DOUHDG\�ZRUNLQJ�LQ�LQGXVWU\��RU�IXOO�WLPH�

7KH� EHOLHI� KLJKOLJKWHG� E\� WKH� SHRSOH� LQWHUYLHZHG� ZDV� WKDW� WKH�
QXPEHU�RI�ZRPHQ�HQJLQHHUV�VFLHQWLVWV�DSSO\LQJ�IRU�WKH�JUDGXDWH�SRVLWLRQV�
LV�OLPLWHG��7KH�VWDWLVWLFV�LVVXHG�E\�+(6$�VXSSRUW�WKLV�WKHRU\��)LJXUH���

)LJXUH����7KH�SHUFHQWDJHV�RI�ZRPHQ�DQG�PHQ�HQJLQHHUV�VFLHQWLVWV�
ZKRVH�ILUVW�GHVWLQDWLRQ�LV�PDQXIDFWXULQJ�IURP������WR������

7KH� JRRG� QHZV� DERXW� WKH� LQIRUPDWLRQ� LQ�)LJXUH� ��� LV� WKDW� WKH�
SHUFHQWDJH� RI� ZRPHQ� JRLQJ� LQWR� PDQXIDFWXULQJ� LV� LQFUHDVLQJ�� 7KH�
SHUFHQWDJH� RI� JUDGXDWHV� DSSO\LQJ� IRU� JUDGXDWH� SRVLWLRQV� DW� 5ROOV�5R\FH�
,QGXVWULDO� 3RZHU� *URXS�
IRU� ����� DQG� ����� DUH�
GLVSOD\HG� LQ� )LJXUH� ���
2I� WKH� WRWDO� QXPEHU� RI�
JUDGXDWHV� HPSOR\HG� LQ�
����� DQG� ����� ����
ZHUH�ZRPHQ�

$OWKRXJK� WKH� SHUFHQWDJH� RI� ZRPHQ� RI� WKH� WRWDO� QXPEHU� RI�
JUDGXDWHV�JRLQJ�LQWR�PDQXIDFWXULQJ�KDV�LQFUHDVHG��WKH�UHSUHVHQWDWLRQ�RI�
ZRPHQ� LV� VWLOO� ORZ�� 7KLV� OLPLWHG� UHSUHVHQWDWLRQ� RI� ZRPHQ� FDQ� EH�
MXVWLILHG�E\�WZR�DVVXPSWLRQV�D��ZRPHQ�GR�QRW�JR�LQWR�HQJLQHHULQJ�DQG�
VFLHQFH��RU�E��ZRPHQ�GR�QRW�JR� LQWR�PDQXIDFWXULQJ��ZRPHQ�GR�QRW�JR�
LQWR� HQJLQHHULQJ� DQG� VFLHQFH� RU� $� IXUWKHU� LQYHVWLJDWLRQ� RI� WKH� DFWXDO�
QXPEHUV� RI� ZRPHQ� HQJLQHHUV�VFLHQWLVWV� JRLQJ� LQWR� XQLYHUVLWLHV��
JUDGXDWLQJ� DQG� HQWHULQJ� LQGXVWU\�PDQXIDFWXULQJ� ZDV� UHTXLUHG��)LJXUH�
���

)LJXUH����3HUFHQWDJH�RI�0HQ�DQG�:RPHQ�DSSO\LQJ�WR�5ROOV�5R\FH�
,QGXVWULDO�3RZHU�*URXS�

���



,W� LV� HYLGHQW� IURP� )LJXUH� ��� WKDW� DOWKRXJK� WKH� QXPEHU� RI�
ZRPHQ� HQJLQHHUV�VFLHQWLVWV� KDV� LQFUHDVHG� RYHU� WKH� SDVW� WHQ� \HDU�� WKH�
QXPEHU� RI� ZRPHQ� HQWHULQJ� PDQXIDFWXULQJ�LQGXVWU\� KDV� UHPDLQHG�
UHODWLYHO\�FRQVWDQW�WKURXJKRXW�WKLV�WLPH��7KH�XQLIRUPLW\�RI�WKH�QXPEHUV�
RI� ZRPHQ� HQWHULQJ� PDQXIDFWXULQJ�LQGXVWU\� ZDV� XQH[SHFWHG� HVSHFLDOO\�
ZKHQ� WKH� QXPEHU� RI� ZRPHQ� JUDGXDWHV� ZDV� LQFUHDVLQJ�� 'XH� WR� WKLV�
XQLIRUPLW\� LW� ZDV� IHOW� QHFHVVDU\� WR� LQYHVWLJDWH� WKH� QXPEHU� RI� PHQ�
FKRRVLQJ�LQGXVWU\�PDQXIDFWXULQJ�DV�WKHLU�ILUVW�GHVWLQDWLRQ��)LJXUH�����
�

7KH�LQIRUPDWLRQ�LQ�)LJXUH����VKRZV�WKDW�LW�LV�QRW�WKH�QXPEHU�RI�
ZRPHQ�HQJLQHHUV�VFLHQWLVWV� FDXVLQJ� WKH� LQFUHDVH�EXW� LW� LV� WKH� UHGXFWLRQ�
LQ�WKHLU�PDOH�FRXQWHUSDUWV�

0DQ\�UHVHDUFKHUV�DUJXH�WKDW�HYHQ�WRGD\�SHRSOH�EHOLHYH�WKDW�HQJLQHHULQJ�LV�QRW�WKH�SODFH�IRU�ZRPHQ��&DUWHU�DQG�
.LUNXS���������7KH�GRPLQDQW� LQIOXHQFLQJ�IDFWRUV�DUH�FXOWXUH��DQG�ODFN�RI�UHOHYDQW�FDUHHU�LQIRUPDWLRQ��5H\UROOH�/LPLWHG�
SDUWLFLSDWHV� LQ�D�QXPEHU�RI�SURJUDPPHV�DQG�KDV�DGRSWHG�SROLFLHV�LQ�RUGHU�WR�HQFRXUDJH�SXSLOV��VWXGHQWV��HQJLQHHUV�DQG�
VFLHQWLVWV� WR� JHW� LQYROYHG� LQ� LQGXVWU\�� 7KH� DFWLYLWLHV� DUH� LQLWLDWHG� E\� ORFDO� VFKRROV�� XQLYHUVLWLHV�� LQVWLWXWLRQV�� DQG� WKH�
FRPSDQ\� LWVHOI�7KHUH�DUH� WKUHH�PDLQ�JURXSV� WKDW�DUH�EHLQJ� WDFNOHG��������\HDU�ROGV��VFKRRO� OHDYHUV��XQGHUJUDGXDWH�DQG�
SRVWJUDGXDWH�VWXGHQWV��(YHQWV�VXFK�DV�RSHQ�GD\V��DQG��7DNH�\RXU�GDXJKWHU�WR�ZRUN��GD\V�DUH�DLPHG�DW�JLUOV�DW�WKH�DJH�RI�
��� DQG� ��� ZKHQ� WKH\� DUH� DERXW� WR� FKRRVH� WKHLU� VFKRRO� VXEMHFWV�� :RPHQ� DQG� PHQ� HQJLQHHUV� HPSOR\HG� E\� 5H\UROOH�
/LPLWHG� DOVR� SDUWLFLSDWH� LQ� SURJUDPPHV� ZKHUH� WKH\� YLVLW� VFKRROV� DQG� WDON� WR� SXSLOV� DERXW� WKH� GLIIHUHQW� RSSRUWXQLWLHV�
DYDLODEOH� LQ� PDQXIDFWXULQJ�� 7KHVH� SURJUDPPHV� FRYHU� SXSLOV� DERXW� WR� FKRRVH� WKHLU� VXEMHFWV� DQG� WKRVH� DERXW� WR� OHDYH�
VFKRRO�� 2WKHU� DFWLYLWLHV� WKH� FRPSDQ\� RUJDQLVHV� ZLWK� ORFDO� VFKRROV� LQFOXGH� ZRUN� SODFHPHQWV� IRU� VWXGHQWV� GXULQJ� WKHLU�
KROLGD\V�DQG�YLVLWV�IURP�WKH�VFKRROV�WR�WKH�ZRUNSODFH��,W�LV�QRW�RQO\�WKH�SXSLOV�WKDW�DUH�LQYROYHG�EXW�WKH�WHDFKHUV�DUH�DOVR�

JLYHQ�WKH�FKDQFH�WR�VKDGRZ�PDQDJHUV�ZRUNLQJ�DW�WKH�FRPSDQ\��5HHQUROOHG�
/LPLWHG� KDV� IRUPHG� SDUWQHUVKLSV� ZLWK� VHYHUDO� XQLYHUVLWLHV� LQ� WKH� 8.� LQ�
RUGHU� WR� VSRQVRU� XQGHUJUDGXDWH� DQG� SRVWJUDGXDWH� VWXGHQWV�� $GGLWLRQDOO\��
FDUHHU� IDLUV� DQG� FDUHHU� RSSRUWXQLWLHV� DGYHUWLVHPHQWV� DUH� RUJDQLVHG� ZLWK�
YDULRXV�XQLYHUVLWLHV�DFURVV�WKH�8.�

2QFH� WKH� JUDGXDWHV� DUH� UHFUXLWHG� WKH\� JR� WKURXJK� D� WZR�\HDU�
WUDLQLQJ�FRXUVH��ZKLFK�LV�DFFUHGLWHG�E\�WKH�,QVWLWXWH�RI�(OHFWULFDO�(QJLQHHUV��
,QVWLWXWH�RI�0HFKDQLFDO�(QJLQHHUV�DQG�&KDUWHUHG�,QVWLWXWH�RI�0DQDJHPHQW�
$FFRXQWDQWV�� 7KLV� WUDLQLQJ� FRYHUV� WKH� PDMRULW\� RI� DFWLYLWLHV� ZLWKLQ� WKH�
FRPSDQ\� L�H�� SURGXFWLRQ�� HQJLQHHULQJ�� SXUFKDVLQJ�� GHVLJQ�� � DFFRXQWLQJ��
VDOHV��PDUNHWLQJ�� SURMHFW� HQJLQHHULQJ� DQG� LQVWDOODWLRQ��$W� WKH� HQG� RI� WKHLU�
WUDLQLQJ�WKH\�DUH�JLYHQ�WKHLU�ILUVW�DSSRLQWPHQW��7KHLU�SURJUHVV�LV�PRQLWRUHG�
E\�WKH�WUDLQLQJ�GHSDUWPHQW�GXULQJ�WKHLU�WUDLQLQJ

���



3HULRG��DQG�DIWHUZDUGV�WKHLU�VXSHUYLVRU�WKURXJK�WKH�FRPSDQ\�DSSUDLVDO�V\VWHP��(YHU\�HPSOR\HH�KDV�WKH�FKDQFH�
WR�GLVFXVV�ZLWK�KLV�RU�KHU�VXSHUYLVRU� WKHLU�SURJUHVV��DQ\�SUREOHPV��DQG� WDON�DERXW� WKHLU� IXWXUH�GHYHORSPHQW��$�SODQ�RI�
DFWLRQ�IRU�HDFK�HPSOR\HH�DQG�VXSHUYLVRU�LV�GHYLVHG�ZKLFK�LQFOXGHV�DOO�QHFHVVDU\�WUDLQLQJ�WKDW�PD\�EH�UHTXLUHG�LQ�RUGHU�
WR�HQDEOH�WKH�LQGLYLGXDO�WR�JDLQ�WKH�NQRZOHGJH�DQG�H[SHULHQFH�WKDW�ZLOO�HQDEOH�WKHP�WR�IXOILOO�KLV�KHU�FDUHHU�DVSLUDWLRQV��
,W�LV�WKH�UHVSRQVLELOLW\�RI�ERWK�SDUWLHV�WR�HQVXUH�WKDW�WUDLQLQJ�DQG�RWKHU�SODQV�PDWHULDOL]H��7KHUH�DUH�RSSRUWXQLWLHV�IRU�DOO�
HPSOR\HHV�WR�XQGHUWDNH��RQ�D�SDUW�WLPH�EDVLV��IXUWKHU�HGXFDWLRQ�FRXUVHV�VXFK�DV�+LJKHU�(GXFDWLRQ�6XSSRUW�,Q�,QGXVWU\��
,QWHJUDWHG� *UDGXDWH� 'HYHORSPHQW� 6FKHPH�� 5ROOV�5R\FH�� 0($� DQG� :DUZLFN� 8QLYHUVLW\� ,QWHJUDWHG� 0DQDJHPHQW�
'HYHORSPHQW� 6FKHPH�� ,Q� DGGLWLRQ�� VRPH� JUDGXDWHV� DUH� HQFRXUDJHG� WR� GR� 3K'� GHJUHHV�� 'LSORPDV� DQG� GHJUHHV�
XQGHUWDNHQ� E\� HPSOR\HHV�ZLWKLQ� WKHLU� DJUHHG� WUDLQLQJ� SODQ� DUH� VSRQVRUHG�E\� WKH� FRPSDQ\� DQG� WKH� VWXGHQW� LV� DOORZHG�
WLPH�RII�GHSHQGLQJ�RQ�WKH�UHTXLUHPHQWV�RI�WKHLU�ZRUN��FRXUVH�RU�UHVHDUFK�

,W�LV�HYLGHQW�WKDW�WKHUH�LV�D�FRPSUHKHQVLYH�DQG�LQWHJUDWHG�VWUDWHJ\�DW�5ROOV�5R\FH�UHJDUGLQJ�UHFUXLWPHQW��WUDLQLQJ�
DQG�GHYHORSPHQW�IRU ERWK�ZRPHQ�DQG�PHQ�

$V� WKH� FRPSDQ\� KDV� LQYHVWHG� KHDYLO\� LQ� LWV� JUDGXDWH� LQWDNH� LW�ZDV� WKRXJKW� QHFHVVDU\� WR� HQFRXUDJH�ZRPHQ� WR�
UHWXUQ� WR� ZRUN� DIWHU� FKLOGELUWK�� 7KH� FRPSDQ\� VXSSRUWV� ZRPHQ� WKURXJK� DQ� HQKDQFHG� PDWHUQLW\� SDFNDJH�� ZKLFK� DOVR�
LQFOXGHV�FRQWULEXWLRQV� WRZDUGV�FKLOGFDUH��7KHUH�DUH� LQLWLDWLYHV�DW� D�QXPEHU�RI�VLWHV� IRU� WKH�FUHDWLRQ�RI�FUqFKH�IDFLOLWLHV��
)OH[LEOH�KRXUV�RI�ZRUN�KDYH�DOVR�EHHQ�DGRSWHG�IRU�ZRPHQ�ZLWK�FKLOGUHQ��,W�LV�OHIW�WR�WKH�ZRPHQ�WR�FRPH�WR�DQ�DJUHHPHQW�
ZLWK�WKHLU�PDQDJHUV�

���&21&/86,216

%DVHG� RQ� WKH� ILJXUHV� REWDLQHG� IURP�+(6$� LW� LV� HYLGHQW� WKDW�ZRPHQ� DUH�PRYLQJ� LQWR� QRQ�WUDGLWLRQDO� DUHDV� RI�
HGXFDWLRQ��7KH�QH$��VWHS�LV�IRU�WKHP�WR�FRQVLGHU�QRQ�WUDGLWLRQDO�FDUHHUV�LQ�LQGXVWU\�DQG�PDQXIDFWXULQJ��,Q�RUGHU�IRU�WKLV�
WR� KDSSHQ� LQGXVWU\� KDV� WR� SOD\D� PDMRU� SDUW� LQ� PRWLYDWLQJ� \RXQJ� HQJLQHHUV� WR� HQWHU� LQGXVWU\� DQG� PDQXIDFWXULQJ��
5HHQUROOHG�/LPLWHG�GRHV� WKLV�DW�SUHVHQW�ZLWK� WKHLU� VSRQVRUVKLSV��YRFDWLRQDO� HPSOR\PHQW�RSSRUWXQLWLHV�� FDUHHU� IDLUV�DQG�
DGYHUWLVHPHQWV�� +RZHYHU�� LW� LV� HTXDOO\� LPSRUWDQW� WR� FKDQJH� WKH� H[LVWLQJ� ORZ� VWDWXV� RI� D� FDUHHU� LQ� LQGXVWU\� DQG�
PDQXIDFWXULQJ�LQ�%ULWDLQ��7KLV��KRZHYHU�� LV�D�QDWLRQDO�LVVXH�DQG�LQYROYHV�WKH�QHHG�WR�GHYHORS�DQ�LQWHUHVW�LQ�VFLHQFH�DQG�
HQJLQHHULQJ� DW� DQ� HDUOLHU� VWDJH�� ,Q� RUGHU� WR� GR� WKLV� VFKRRO� FDUHHU� DGYLVRUV�� DQG� PHGLD� VKRXOG� EH� JLYHQ� XS� WR� GDWH�
LQIRUPDWLRQ� GLUHFWO\� IURP� LQGXVWU\�� 7KLV� ZRXOG� KHOS� WR� GHYHORS� D� SRVLWLYH� DWWLWXGH� WRZDUGV� HQJLQHHULQJ�VFLHQFH� DV� D�
SURIHVVLRQ�� 7KLV� SRVLWLYH� LPDJH�ZLOO� HQFRXUDJH�ZRPHQ� WR� FRQVLGHU� D� FDUHHU� DV� D� SURIHVVLRQDO� HQJLQHHU�VFLHQWLVW�ZLWKLQ�
LQGXVWU\�

���$&.12:/('*(0(176

:H�ZRXOG�OLNH�WR�WKDQN�'U�:��6��-RQHV�0DQDJLQJ�'LUHFWRU�RI�5ROOV�5R\FH�7UDQVPLVVLRQ�DQG�'LVWULEXWLRQ��0U��
$��0DFNHQ]LH�'LUHFWRU�RI�3HUVRQQHO�DQG�0U�:�&ROOLQJZRRG�7UDLQLQJ�0DQDJHU�IRU�JLYLQJ�XV�WKH�RSSRUWXQLW\�WR�ZULWH�WKLV�
SDSHU�

:H� ZRXOG� DOVR� OLNH� WR� WKDQN� WKH� DOO� SHRSOH� ZH� LQWHUYLHZHG�� 0U�� 3� &OLIWRQ�� 0DQDJLQJ� 'LUHFWRU� RI� 5H\UROOH�
/LPLWHG��0U�&�2YHUVWDOO��0DQDJLQJ�'LUHFWRU�RI�5H\UROOH�3URMHFWV�/LPLWHG��'U�3�0DONLQ��'LUHFWRU�RI�(QJLQHHULQJ��0U�+��
.QR[�� 7RWDO� 4XDOLW\� 0DQDJHU�� 0U� %� +XJKHV�� *HQHUDO� 0DQDJHU� RI� 5H\UROOH� 6ZLWFKJHDU�� 0U� $� )OLQW�� 0DQXIDFWXULQJ�
0DQDJHU�� 0U� $� :LQJILHOG�� )LQDQFLDO� &RQWUROOHU�� 0U� '� $WNLQVRQ�� 0RGXOH� /HDGHU�� 0U� $�� 6PLWK�� 0DQXIDFWXULQJ�
(QJLQHHULQJ�0DQDJHU�� 0LVV� *� 7KRPSVRQ�� )DFLOLWLHV� 0DQDJHU�� 0UV�� -XQH� %URZQ�� 3HUVRQQHO� 0DQDJHU�� 0U�:�2OLYHU��
3URGXFW� ,QWURGXFWLRQ�3URFHVV�0DQDJHU��0LVV�$��+RZDUG��0DUNHWLQJ�0DQDJHU��0U�,�5�/LVWHU��+HDG�RI�2SHUDWLRQV��DQG�
0LVV�&�'D\�

)LQDOO\��ZH�ZRXOG� OLNH� WR� WKDQN�0V� 6� /\RQV��'LUHFWRU� RI� &XVWRPHU�2SHUDWLRQV�� 5ROOV�5R\FH�%ULVWRO�� IRU� KHU�
ZLOOLQJQHVV�WR�VKDUH�ZLWK�XV�KHU�H[SHULHQFH�DQG�WKRXJKWV�RQ�FDUHHU�GHYHORSPHQW�

���
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$UUHJJHU��( ��������*UDGXDWH�ZRPHQ�DW�ZRUN��$�VWXG\�E\�D�ZRUNLQJ�SDUW\�RI�WKH�%ULWLVK�)HGHUDWLRQ�RI�8QLYHUVLW\�
:RPHQ��2ULHO�3UHVV

�

%UD\GRQ��*� DQG� 6XPPHUILHOG�� 3 �������� 2XW� RI� WKH� FDJH�:RPHQ
V� H[SHULHQFHV� LQ� 7ZR�ZRUOG�:DUV��3DQGRUD�
3UHVV�

&DUWHU��5DQG�.LUNXS��* ��������:RPHQ�LQ�(QJLQHHULQJ��$�JRRG�SODFH�WR�EH"��0DFPLOODQ�

&RUWL��/�/DXULH��+DQG�'H[��6 ��������+LJKO\�4XDOLILHG�ZRPHQ��'HSDUWPHQW�RI�(PSOR\PHQW��5HVHDUFK�6HULHV����

.RX]HV��0�DQG�+RJJ��& ��������7KH�/HDGHUVKLS�FKDOOHQJH��%ODFNZHOO�

/HDGHUV�RQ�/HDGHUVKLS��,QWHUYLHZ�ZLWK�WRS�H[HFXWLYHV ��������+DUYDUG�%XVLQHVV�5HYLHZ�

6SODZHU��6 ��������1RQ�WUDGLWLRQDO�&DUHHUV� IRU�:RPHQ��-XOLDQ�0HVVQHU

6WLOO��/ ��������%UHDNLQJ�WKH�*ODVV�&HLOLQJ��:RPHQ�LQ�0DQDJHPHQW�5HYLHZ��9RO����1R����SS�����

6WLOO��/ ��������:KHUH�WR�IURP�KHUH"�:RPHQ�LQ�PDQDJHPHQW��:RPHQ�LQ�-RYIDQDJHPHQW�5HYLHZ��9RO����1R����SS���
���

6XPPHUILHOG��3 ��������:RPHQ�ZRUNHUV�LQ�WKH�6HFRQG�:RUOG�:DU��&URRN�+HOP�

:KHDWOH\��0���������7KH�IXWXUH�RI�PLGGOH�PDQDJHPHQW��%ULWLVK�,QVWLWXWH�RI�0DQDJHPHQW�

:KLWH��%�&R[��&��DQG�&RRSHU��& ��������:RPHQ
V�&DUHHU�'HYHORSPHQW��$�VWXG\�RI�+LJK�)O\HUV��%ODFNZHOO�%XVLQHVV�

:LOVRQ��7 ��������$�PDQXDO�RI�FKDQJH��*RZHU�

:RPHQ�LQ�7RS�-REV��)RXUV�6WXGLHV�LQ�$FKLHYHPHQW���������*HRUJH�$OOHQ�	�8QZLQ�/7'�

���
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+��.D]XQR��(��2JDZD��<��6HQGRGD��7��<DPDGD�DQG�+��.DNXWDQL

7KH�6RFLHW\�RI�-DSDQHVH�:RPHQ�6FLHQWLVWV��6-:6�
&�R�3K\VLFV�'HSDUWPHQW��7RKR�8QLYHUVLW\�
�������0L\DPD��)XQDEDVKL��&KLED������-DSDQ

(�PDLO��ND]XQR#NHNYD[�NHN�MS
�7KLV�SURMHFW�ZDV�VXSSRUWHG�E\�7KH�0LQLVWU\�RI�HGXFDWLRQ�

$EVWUDFW�� :LWK� D� YLHZ� RI� HQFRXUDJLQJ� ZRPHQ� WR� GHYHORS� WKHLU� FDUHHUV� LQ� VFLHQFH� DQG� WHFKQRORJ\�� D� VXUYH\� ZDV�
FRQGXFWHG� DERXW� WKH� DWWLWXGHV� DQG� RSLQLRQV� RI� �����HGXFDWRUV� DQG� UHVHDUFKHUV�� $OWKRXJK� WKH�PDMRULW\�RI� UHVSRQGHQWV�
H[SUHVVHG� JHQGHU� HTXDOLW\� LQ� WKHRU\� IRU� WKH� RSSRUWXQLW\� RI� VFLHQWLILF� FDUHHU� GHYHORSPHQW��PDOH� UHVSRQGHQWV� WHQGHG� WR�
DFFHSW� WKH� SUHVHQW� VHYHUH� VLWXDWLRQ� RI� GLVFULPLQDWLRQ� RYHU� ZRPHQ
V� HPSOR\PHQW� RSSRUWXQLWLHV�� LQ� FRQWUDVW� WR� WKDW� RI�
IHPDOH� UHVSRQGHQWV�� 0RVW� RI� UHVSRQGHQWV� ZHUH� DZDUH� RI� WKH� UHFHQW� WUHQG� RI� \RXWK�� QRW� RQO\� JLUOV�� ORVLQJ� LQWHUHVW� LQ�
VFLHQFH��+RZHYHU� ���� RI� UHVSRQGHQWV� UHSOLHG� WKDW� WKHLU� RZQ� FKLOGUHQ� OLNH� VFLHQFH��0RUH� FKLOGUHQ� IURP� WKH� KRPHV� RI�
IHPDOH� UHVSRQGHQWV� OLNHG� VFLHQFH� RU� HQJLQHHULQJ�� 3V\FKRORJLFDO� HIIHFWV� RI� \RXQJ� ZRPHQ� GXH� WR� FDUHHU� EUHDNV� IRU�
PDUULDJH�RU�FKLOGELUWK�ZHUH�LQYHVWLJDWHG�

.H\ZRUGV��:RPHQ��<RXWK��&DUHHU��6FLHQFH��(QJLQHHULQJ��6XUYH\��(GXFDWLRQ

�� ,1752'8&7,21

2YHU� WKH� SDVW� ��� \HDUV�� PDQ\� ZRPHQ� UHFHLYHG� KLJKHU� HGXFDWLRQ� LQ� WKH� ILHOGV� RI� VFLHQFH� DQG WHFKQRORJ\��
+RZHYHU�WKHVH�ZRPHQ�OHDYH�WKHLU�MREV�ZLWKLQ�D�IHZ�\HDUV�GXH�WR�PDUULHG�RU�FKLOGELUWK��2QFH�ZRPHQ�WDNH�D�FDUHHU�%UHDN��
IHZ�RI�WKHP�FRXOG�JHW�WKHLU�IRUPHU�ZRUN�DJDLQ�

,Q�DGGLWLRQ��WKHUH�LV�D�UHFHQW�WUHQG�WKDW�\RXWK�QRW�RQO\�JLUOV��DUH�OHVV�LQWHUHVWHG�LQ�VFLHQFH�DQG�WHFKQRORJ\��DQG�DUH�
QRW�PDNLQJ� WKHLU� FDUHHUV� LQ� WKHVH� ILHOGV�� 7KLV� VXJJHVWV� WKDW� LQ� ��� \HDUV� WLPH�� WKHUH�PD\�:LGRZHU� HQJLQHHUV� LQ� -DSDQ��
7KHUHIRUH� DQ� LQYHVWLJDWLRQ� ZDV� FRQGXFWHG� RQ� WKH� SUHVHQW� OLTXDWLRQ� DQG� PHDVXUHV� WR� LPSURYH� WKHVH� SUREOHPV ZHUH�
GLVFXVVHG�

���',675,%87,21�2)�48(67,211$,5(�$1'�352),/(6�2)�5(6321'(176

7KH�TXHVWLRQQDLUH�LQFOXGHG����TXHVWLRQV�ZLWK�����SRVVLEOH�FKRLFHV�DOWRJHWKHU�DQG�FRQVLVWHG�RI���SDUWV��L�H������LV�
WKH�DWWLWXGH�RI�\RXWK�WRZDUGV�WR�VFLHQFH�DQG�WHFKQRORJ\"�7KHQ�WKH�UHPDLQLQJ���SDUWV�DUH�WKH�UROHV�QHFHVVDU\�WR�HQFRXUDJH�
VFLHQWLILF�LQWHUHVWV�WR�\RXWK��HVSHFLDOO\�IRU�JLUOV��7KDW�LV�����5ROH�RI�KRPH�����5ROH�RI�VFKRROV�����5ROH�RI�WKH�VRFLHW\��$QG�
���5ROH�RI�IHPDOH�VFLHQWLVWV�DQG�HQJLQHHUV��$W�WKH�HQG�RI�TXHVWLRQQDLUH��DGGLWLRQDO�IUHH�FRPPHQWV�DUH�DVNHG������RI�WKH�
UHVSRQGHQWV�ZURWH�XVHIXO�RSLQLRQV��

$V�VKRZQ�LQ�7DEOH����WKH�LQYHVWLJDWLRQ�LV�EDVHG�RQ�D�VXUYH\�RI������VFLHQWLVWV�DQG�HQJLQHHUV��7KH\�DUH�JUDGXDWHV�
RI�IDFXOWLHV

���
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2I� VFLHQFH�RU� WHFKQRORJ\�RI���\HDU�XQLYHUVLW\�RU�KLJKHU��4XHVWLRQQDLUHV�ZHUH�GLVWULEXWHG� WR������VFLHQFH�
WHDFKHUV� RI� KLJK�� MXQLRU�KLJK� DQG� SULPDU\� VFKRROV�� 7KH� VFKRROV� ZHUH� FKRVHQ� URXJKO\� HYHQO\� JHRJUDSKLFDOO\� DQG�
HYHQO\�EHWZHHQ�SXEOLF�DQG�SULYDWH�HVWDEOLVKPHQWV��

����UHSOLHV�ZHUH�UHFHLYHG�ZLWKLQ�WKH�GHDG�OLQH��$V�VHHQ�LQ�7DEOH��������IURP�IHPDOH�UHVSRQGHQWV�RI�ZKRP�
����DUH�XQHPSOR\HG������PDOHV�UHSOLHG��7KH\�ZHUH�PRVWO\�VFKRRO�WHDFKHUV�

7DEOH����'LVWULEXWLRQ�RI�4XHVWLRQQDLUH�DQG�3URILOHV�RI�5HVSRQGHQWV

���75(1'6�2)�<287+�,1�6&,(1&(�$1'�7(&+12/2*<

7KH�ILUVW�TXHVWLRQ�ZDV��$UH�\RX�DZDUH�RI� WKH� UHFHQW� WUHQG�RI�\RXWKV�ORVLQJ�LQWHUHVW� LQ�VFLHQFH"����2Q�DYHUDJH��

����UHVSRQGHQWV�H[SUHVVHG�DZDUHQHVV�RI�VXFK�ORVV��7KHQ�WKH�TXHVWLRQ�JRHV�RQ��:KHQ�GR�\RXWKV�VWDUW�ORVLQJ�LQWHUHVW�LQ�

VFLHQFH"�$V�VKRZQ�LQ�)LJ��������RI�WKHP�VDLG�WKDW�
WKH\�VWDUW

���

'LVWLEXWLQ�RI�TXHVWLRQQDLUH�
7RWDO�������JUDGXDWHV�RI�VFLHQFH�RU�WHFKQRORJ\�RI��\HDU�XQLYHUVLW\
�����VFLHQFH�WHDFKHUV�RI�SULP���MXQRU�KLJK��KLJK�VFKRRO�
�����VFLHQFH�SURIHVVLRQDOV�RI�XQLY���FROOHJH��DQG�ODERUDWRULHV�
����ZRPHQ�JUDGXDWHV�FXUUHQWO\�XQHPSOR\HG

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

3URILOH�RI�UHVSRQGHQWV��WRWDO������IRU�VWDWLVWLFDO�XVH�
:RPHQ�����������PHQ����������
$YHUDJH�SURILOH����������0DUULHG�ZLWK�WZR�FKLOGUHQ�
3UHVHQW�SURIHVVLRQ������(GXFDWRUV������ZRPHQ������PHQ����

5HVHDUFKHUV��ZRPHQ������PHQ�����
8QHPSOR\HG��ZRPHQ������PHQ��

3UHVHQW�RFFXSDWLRQ�����$GPLQLVWUDWRUV��ZRPHQ�����PHQ����
1RQ�$GPLQLVWUDWRUV��ZRPHQ������PHQ�����

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

6SHFLDOL]HG�ILHOG�_�0DWK_�3K\V_�&KHP�_�%LR_�(QJL_�/LIH_�2WKHU_
:RPHQ�������_���������_�������_���������_�����_��������_�����_��������_

0HQ�������_��������_�������_������ _����_���������_������_�������_
&RPELQHG�ILHOGV �PDWK��LQFO��LQIR��6FLHQFH��SK\V��LQFO�

*HRSK\V���ELR��LQFO��DJUL��OLIH�LQFO��PHG�	�SKDUP�



$W�MXQLRU�KLJK�VFKRRO�DJH��DQG�����DW�KLJK�VFKRRO�DQRWKHU�����DW�SULPDU\�VFKRRO�DQG UHVSRQGHQWV�VDLG�LW�DW�SUH�
VFKRRO� QH[W� TXHVWLRQ� ZDV� �:K\� \RXQJ� VWXGHQWV�,QWHUHVW� LQ� VFLHQFH"´� 7KH� ELJJHVW� DQVZHUHG� ZDV� 
&UHDP� WHDFKLQJ� IRU�
PDWULFXODWLRQ
�DQG�IROORZHG�E\� 
OHVV�SUDFWLFDO�H[SHULPHQWV�LQ�VFLHQFH
��0DQ\�UHVSRQGHQWV�WKDW�\RXWKV�WHQG�WR�DYRLG�HQWHU�
XQLYHUVLWLHV�RI�VFLHQFH�RU�WHFKQRORJ\�ZKHUH�VWXG\�DZDLWV�

�� +2:�72�)$+,/,$5,=(�&+,/'5(1�:,7+�1$785(�25�6&,(1&(�$7�+2.("

5ROHV�RI�PRWKHU�DQG�IDWKHU�IRU�FKLOGUHQ�DW�Q�UHVSHFW�WR�LQIOXHQFLQJ�DWWLWXGHV�RI�HQ�WRZDUGV�QDWXUH�DQG�VFLHQFH�DUH�
DQW��7KHQ��'R�SDUHQWV�SURYLGH�RSSRUWXQLWLHV� IRU�FKLOGUHQ� WR� �IHHO� FORVH�QDWXUH�RU� VFLHQFH"´�����RI�SDUHQWV�DQVZHUHG�
\HV��QR GLIIHUHQFH�LQ�WKH�UHSOLHV�EHWZHHQ�PRWKHUV DQG�IDWKHUV��)XUWKHU��'R�SDUHQWV�WR�FKLOGUHQ�HQYLURQPHQWDO�SROOXWLRQ�
DW�ZLWK� DFWXDO� H[DPSOHV"��$OWKRXJK� QR� 
GLIIHUHQFH� LQ� WKH� DWWLWXGH� RI�IDWKHUV�PRWKHUV�� D� VOLJKW� GLIIHUHQFH�ZDV� WKDW�L�H��
IDWKHU��UHVSRQGHQWV�WHQG�WR�WHDFK�UHDOO\�UDWKHU�WKDQ�ZLWK�DFWXDO�H[DPSOH

1H[W�TXHVWLRQ�ZDV��GR��GLG��\RXU�FKLOGUHQ�OLNH��OLNHG��VFLHQFH�DW�MXQLRU�KLJK�DQG�KLJK�VFKRRO"�7KH�DQVZHU ZDV�
MLPPLHG�WR�ILUVW�DQG�VHFRQG�FKLOGUHQ��$V�VKRZQ�LQ�)LJ���D���4�U�RI UHVSRQGHQWV�VDLG�WKDW�WKHLU�FKLOGUHQ�OLNH��OLNHG��VFLHQFH�
DW� MXQLRU�KLJK�VFKRRO�DQG�����VDLG� WKDW� WKHLU�FKLOGUHQ�OLNHG�VFLHQFH�DW�KLJK�VFKRRO�VWDJH��$Q�LQWHUHVWLQJ�UHVXOW�ZDV�WKDW�
PRUH�FKLOGUHQ�DW�KRPH�RI�IHPDOH�UHVSRQGHQWV�OLNHG�VFLHQFH��7KDW�LV������RI�FKLOGUHQ�RI�IHPDOH�UHVSRQGHQWV�OLNH�VFLHQFH�
DJHLVW�����FKLOGUHQ�RI�PDOH�UHVSRQGHQWV�

4XHVWLRQ�JRHV�RQ�WKDW��:KDW¶V�WKH�UHDVRQ�IRU�FKLOGUHQ�OLNLQJ�VFLHQFH"´�$V�GHSLFWHG�LQ�)LJ��E�WKH�KLJKHVW�VFRUH�
ZDV� LQ� ����RI UHVSRQGHQWV�ZKR� DQVZHUHG� 
EHFDXVH� RI� KRPH�(QYLURQPHQW¶�� 5HPHPEHU� WKDW� DOO� UHVSRQGHQWV� DUH� HLWKHU�
HGXFDWRUV�RU�UHVHDUFKHUV�RI�VFLHQFH�DQG�WHFKQRORJ\�RU�VRPH�XQHPSOR\HG�IHPDOH�VFLHQFH� DQG�WHFKQRORJ\� JUDGXDWHV��7KLV�
LPSOLHV�WKDW�WKH�UROH�RI�ZRPHQ�DW�KRPH�LV�DOVR�YHU\�LPSRUWDQW��$OVR��WKH�UROH�RI�IDWKHU�WR�FKLOGUHQ�FDQ�QRW�EH�RYHUORRNHG��
,Q� WKH� SUHVHQW� VRFLHW\�� HIIRUW� LV� UDWKHU� RULHQWHG� WR� HDV\� DFFHVVHV� WR� KLJK�WHFK� DSSOLDQFHV� WR� DOO� OHYHO� RI� SHRSOH�� 7KLV�
UHVXOWHG� VR� FDOOHG� 
%ODFN� ER[� HQJLQHHULQJ
��$Q\RQH� FDQ� RSHUDWHV� FRPSOLFDWHG� DSSOLDQFHV� E\� WRXFKLQJ� D� EXWWRQ�ZLWKRXW�
NQRZLQJ�WKH�PHFKDQLVP�RI�WKH�DSSOLDQFHV��6R���'R�\RX�NQRZ�WKH�PHFKDQLVP�RI�KLJK�WHFK�DSSOLDQFHV�LQ�\RXU�KRPH"�

���



7KH� UHVXOW� LV� VHHQ� LQ�)LJ�� ��� ����RI�PDOH�
UHVSRQGHQWV�VD\
�\HV
 DJDLQVW�����RI�IHPDOH��2Q�WKH�
RWKHU� KDQG�� ���� RI� IHPDOH� UHVSRQGHQWV� VD\� WKDW�

RQO\� PDVWHULQJ� KRZ� WR� RSHUDWH� LW
� DV� FRPSDUHG� WR�
����RI�PDOH� UHVSRQGHQWV�GR�VR��,W� LV�GLVDSSRLQWLQJ�
ZLWK� WKH� ZRPHQ
V� DWWLWXGHV�� +RZHYHU� LW� LV� UHDOL]HG�
WKDW� WKLV� PD\� EH� GXH� WR� WKH� GLIIHUHQFH� LQ� WKH�
SURIHVVLRQ�RI�IHPDOH�DQG�PDOH�UHVSRQGHQWV��:RPHQ�
ZRUN�PRUH�LQ�WKH�ILHOG�RI�OLIH�VFLHQFH�ZKLOH�PHQ�DUH�
LQYROYHG� PRUH� LQ� HQJLQHHULQJ�� ,Q� DGGLWLRQ� WR� WKDW�
VRPH� IHPDOH� UHVSRQGHQWV� KDYH� QRW� ZRUNHG� IRU� D�
ORQJ� WLPH� DIWHU� WKHLU� FDUHHU� EUHDN� )XUWKHU�
LQYHVWLJDWLRQ� LV�QHHGHG��$QRWKHU�JXHVW� LRQ� LV��:K\�
\RXQJ� VWXGHQWV� ORVW� LQWHUHVWLQJ� VFLHQFH"��� 7KH�
ELJJHVW� UHDVRQ� DQVZHUHG� ZDV
� &UHDP� WHDFKLQJ� IRU�
PDWULFXODWLRQ
� DQG� IROORZHG� E\� 
OHVV� SUDFWLFDO�
H[SHULPHQWV�LQ�VFLHQFH�VXEMHFWV���0DQ\�UHVSRQGHQWV�
IHOW�WKDW�\RXWKV�WHQG�WR�DYRLG�HQWHULQJ�WR�XQLYHUVLWLHV�
RI�VFLHQFH�RU�WHFKQRORJ\�ZKHUH�KDUG�VWXG\�DZDLWV�

���'2(6�6&+22/�',6&285$*(�&+,/'5(1
6�,17(5(67�,1�6&,(1&("

)RU� VRPHWLPH� LQ� -DSDQ�� LW� LV� VDLG� WKDW� FKLOGUHQ� VWDUW� DFDGHPLF� FRPSHWLWLRQV� IURP� NLQGHUJDUWHQ�� 7KH�
FRPSHWLWLRQ�QHYHU� VWRSV DOWKRXJK�PDQ\�SHRSOH�FULWLFL]H� WKLV�VLWXDWLRQ��0RVW�VFKRRO� WHDFKHUV�FRPSODLQ� WKDW�WKH\�FDQ
W�
WDNH� WLPH� IRU� H[SHULPHQW� GXULQJ� WHDFKLQJ� EHFDXVH� VR� PXFK� NQRZOHGJH� KDV� WR� EH� FUHDPHG� LQWR� VWXGHQWV� IRU�
PDWULFXODWLRQ�7R�GHPRQVWUDWH�SUDFWLFDO�H[SHULPHQW�GXULQJ�FODVV��D�WHDFKHU�PXVH�WDNH�VRPH�WLPH�LQ�DGYDQFH�WR�SUHSDUH�
RU�DGMXVW�HTXLSPHQWV�RU�PDWHULDO�WR�XVH�IRU�WKH�H[SHULPHQW�

6WXGHQWV��DW�WKH�VWDJH�RI�MXQLRU�KLJK�RU�KLJK�VFKRRO�DJH��IHHO�D�ORW�RI�SUHVVXUH�IURP�WKHLU�OHVVRQV��0DQ\�VWXGHQWV�
GURSRXW�RU�ORVH�LQWHUHVW�IURP�VFLHQFH�VXEMHFWV��5HODWLYHO\�IHZ�PDOH�VWXGHQWV�WDNH�SK\VLFV�RU�FKHPLVW�FRXUVH�DW�KLJK�VFKRRO�
DQG�YHU\� IHZ�JLUOV� WDNH� VXFK� VXEMHFWV��5HIHUULQJ� WR� WKH� UHFHQW�VWDWLVWLFV�RI� IHPDOH�PHPEHUV�RI� WKH�6RFLDOLWHV�RI�3K\VLFV�
DQG &KHPLVWU\� RI� 8�.�� DQG� 861�� 7KH� SURSRUWLRQ� RI� IHPDOH�PHPEHUV� LQ� &KHPLVWU\� VRFLHW\� LV� ������ DV� FRPSDUHG� WR�
������� DQG�����RI�8�.�� DQG�86$� UHVSHFWLYHO\��)RU� SK\VLFV�� �����������DQG����� LQ�RUGHU�RI� -DSDQ��8�.��DQG�86$�
UHVSHFWLYHO\�

���:+$7�,6�7+(�(03/2<0(17�67$7(�)25�:20(1�6&,(17,676�$1'�(1*,1((56"

'XH� WR� D� SURORQJHG� HFRQRPLFDO� GHSUHVVLRQ� LQ -DSDQ�� PDQ\� FRPSDQLHV� GR� QRW� HPSOR\� ZRPHQ��7KXV WKH�
DZDUHQHVV� DQG� DWWLWXGHV�RI� SHRSOH� RQ� WKLV� PDWWHU� DUH� FULWLFDO�� $OWKRXJK� WKH� PDMRULW\� RI� UHVSRQGHQWV� UHSOLHG
� JHQGHU
HTXDOLW\
�IRU�HGXFDWLRQ�DQG�FDUHHU�RSSRQHQWV��VRPH�PDOH�UHVSRQGHQWV�DFFHSW�WKLV�VHYHUH�HPSOR\PHQW�VLWXDWLRQ�IRU�IHPDOH�
JUDGXDWHV�� $V� VHHQ� LQ� )LJ� ��� 1HDUO\� ���� RI� IHPDOH� UHVSRQGHQWV�� UHJDUGOHVV� RI� WKHLU� RFFXSDWLRQV�� VDLG
� LW� LV� D�
GLVFULPLQDWLRQ� DJDLQVW� ZRPHQ
�� 2Q� WKH� RWKHU� KDQG�� RQO\�� RI� PDOH� UHVSRQGHQWV� VDLG
� GLVFULPLQDWLRQ
�� 7KHVH� PDOH�
UHVSRQGHQWV�DUH�PDLQO\�VFKRROWHDFKHUV�RU�DGPLQLVWUDWRUV�

7KHUH� DUH� VRPH� UHDVRQV� ZK\� FRPSDQLHV� GR� QRW� HPSOR\� ZRPHQ�� %HFDXVH� WKH� PDMRULW\� RI� ZRPHQ�OHDYH�
HPSOR\PHQW�DIWHU���� ��\HDUV��RI�ZRUN��MXVW�DERXW�WKH�WLPH�ZKHQ�WKH\�JHW�XVHG�WR�WKH�ZRUN��7KHLU�UHDVRQ�IRU�OHDYLQJ�MRE�LV�
PDLQO\�HLWKHU�PDUULDJH�RU�FKLOGELUWK�

���



)LJ��D VKRZV�WKH�OHQJWK�RI�HPSOR\HG�ZRUN�RI���OHQ�EHIRUH�EUHDN��2YHU�����RI�ZRPHQ�HPSOR\HHV ZRUNHG�OHVV�
WKDQ����\HDUV�LQ�ZKLFK�+DUNHG�OHVV�WKDQ���\HDUV��:H�DVNHG�IXUULHU��:KDW�ZDV�WKH�UHDVRQ�IRU�TXLWWLQJ�WKH�MRE"�$V�VHHQ�LQ�
)LJ��E�WKH�PDMRU�UHDVRQ�ZDV�,a�IRU�FKLOGELUWK�IROORZHG�E\�����IRU�PDUULDJH��7KH�ODUJH�QXPEHU��RI�UHVLJQDWLRQ�RI��XQJ�
ZRPHQ ZLOO�EH�GXH� WR� IHZHU� IDFLOLWLHV� IRU� FKLOGFDUH�ZLWKLQ� WKHLU� UHDFK�� EXW� DOVR� ,�H�� IHHO� VRPH�\RXQJ�ZRPHQ� ODFNWKH�
SURIHVVLRQDO�FRQVFLRXVQHVV�

���+2:�72�(1&285$*(�*,5/6�72�'(9(/23�$�&$5((5�,1�6&,(1&(�$1'�7(&+12/2*<"

7R�DWWUDFW�JLUOV� IRU�FDUHHUV� LQ� VFLHQFH�DQG� WHFKQRORJ\�LV
UDWKHU�FRPSOLFDWHG��$V�SRLQWHG�DW�HDUOLHU��PDQ\�\RXWKV��QRW�RQO\�
JLUOV�� VHHP�WR�KDYH� ORVW�SDVVLRQ�RU�FXULRVLW\�IRU�WUXH��VFLHQFH�RU�
WHFKQRORJ\��+RZHYHU�WKH�IDFW�WKDW�IHZ�JLUOV�PDNLQJ�WKHLU�FDUHHUV�
LQ�VFLHQFH�RU�HQJLQHHULQJ�LV�D�FKURQLF� SKHQRPHQRQ�LQ�-DSDQ��,Q�
DGGLWLRQ� WR� WKDW�� DV� GHVFULEHG� LQ� WKH� SUHYLRXV� VHFWLRQ�� PDQ\�
ZRPHQ�TXLW�WKH�MRE�ZLWKLQ�VHYHUDO�\HDUV��7KHUHIRUH� WKH�UHVXOW�LV�
WKDW�WKHUH�DUH�YHU\�IHZ�ZRPHQ�VFLHQWLVWV�DQG�HQJLQHHUV�ZRUNLQJ�
IRU�D�ORQJ�SHULRG��

7KH�SV\FKRORJLFDO�HIIHFWV�ZHUH�REVHUYHG�ZKHQ�ZRPHQ�
UHVLJQHG�IURP�WKHLU�MREV�DQG DUH�FRPSDUHG�WR�WKRVH�RI�QRZ��$V�
VHHQ� LQ� ILJ�� DERXW� ���RI� WKH� UHVLJQHG�ZRPHQ� IHOW� D� SRVLWLYH�
IHHOLQJ�VXFK�DV�KDSS\�RU�IUHH�DW�WKH�WLPH�RI�UHVLJQHG��%XW�WKRVH�
SRVLWLYH� IHHOLQJ� EHFDPH� OHVV� DV� WLPH� SDVVHG�� 7KH� IHH� OLQJ�
GHSHQGV�RQ� WKH� OHQJWK�RI�ZRUN�HQJDJHG��:RPHQ�ZKR�ZRUNHG�
ORQJHU� IHHO� PRUH� QHJDWLYH� VXIIHULQJ� VXFK� DV� UHVWOHVVQHVV��
ORQHOLQHVV��UHJUHW��RU�FKDJULQ�

���



)LQDOO\��D�TXHVWLRQ��+RZ�FDQ�ZH�LQFUHDVH�ZRPHQ�LQ�VFLHQFH�DQG�WHFKQRORJ\"��ZDV�SXW��7KH�UHSOLHV�IURP�IHPDOH�
UHVSRQGHQWV� DUH� YHU\� SRVLWLYH�� VXFK� DV� WKDW� WKH\� OLNH� WR� JLYH� LQWHUHVWLQJ� OHFWXUHV� WR� JLUOV�� RU� JXLGH� \RXWKV� WR� VFLHQFH�
PXVHXPV�HWF��PDQ\�SHRSOH�VXJJHVWHG�XWLOL]LQJ�PDVV�PHGLD�WR�HQOLJKWHQ�\RXWKV�DERXW�VFLHQFH�

7KH�RWKHU�VXJJHVWLRQ�ZDV�WR�UDLVH�WKH�VDODULHV�RI�HQJLQHHUV�DQG�VFLHQWLVWV� WR�D� OHYHO�RI�FOHULFDO�HPSOR\HHV��2QH�
LQWHUHVWLQJ� VXJJHVWLRQ� LV� WKDW
� $� GLVFRYHU\� RU� LQYHQWLRQ� PDGH� LQ� VFLHQFH� DQG� LQ� WHFKQRORJ\� E\� ZRPHQ� ZLOO� QRW� EH�
GLVFULPLQDWHG�E\�JHQGHU�

���&21&/86,216

��� )URP� WKH� SUHVHQW� VXUYH\�� LW� LV� VHHQ� WKDW�WKHUH� DUH� QR� REYLRXV� SUHMXGLFH� LQ� WKH� UHVSRQGHQWV� IRU� D� JLUO
V� FDUHHU� LQ�
VFLHQFH� DQG� WHFKQRORJ\�� +RZHYHU� WKHUH� DUH� VXEWOH� 3UHMXGLFHV� RQ� ZRPHQ� HPSOR\PHQW� RSSRUWXQLWLHV� E\� PDOH�
UHVSRQGHQWV��7KH�VXEWOH�DQG�VXEOLPLQDO�PLQG�RI�PHQWRUV�PD\�DIIHFW�\RXWK
V�IXWXUH�FRXUVH�

���+RZHYHU��\RXQJ�SHRSOH�DUH�VKRZLQJ�GLV��LQWHUHVW�LQ�VFLHQFH�PD\�EH�RQO\�D�SDUW�RI�WKH�WUHQGV�RI�RXU�SUHVHQW�VRFLHW\��
0DQ\�UHVSRQGHQWV�IHOW� WKDW�UHFHQW�\RXWK�WDNH�DQ�HDV\�JRLQJ�DWWLWXGH�WR�OLIH��6R�RQH�KDV�WR�WKLQN�ZKDW�ZLOO�EH�D�JRRG�
UHODWLRQ�EHWZHHQ�VFLHQFH�DQG�KXPDQ�EHLQJV�

���,PSURYHPHQW�PXVW�EH�PDGH�RQ�WKH�FKLOG FDUH�IDFLOLWLHV�WRJHWKHU�ZLWK�D�VRFLDO�JXDUDQWHH�VFKHPH�RI�SDLG�SDUHQWDO�OHDYH��
$OVR�DIILUPDWLYH�DFWLRQ�RQ�HPSOR\PHQW�VKRXOG�EH�UHLQIRUFHG

0DQ\�UHVSRQGHQWV�ZURWH�DGGLWLRQDO�IUHH�FRPPHQWV�WRJHWKHU�ZLWK�WKH�VHW�TXHVWLRQV��2XW�RI�����UHSOLHV�UHFHLYHG��
����UHVSRQGHQWV�ZURWH�WKHLU�RSLQLRQV�RQ�YDULRXV�WRSLFV��7KH�FRQWHQWV�KDYH�PDQ\�LPSOLFDWLRQV��:H�DUH�QRZ�LQYHVWLJDWLQJ�
WKHP�

7KH�HQG�

���



�:20(1�,1�6&,(1&(6�

'U�$QQD�6]FPLN�+RMQLDN

)DFXOW\�RI�&KHPLVWU\��:URFODZ�8QLYHUVLW\�-ROLRW �&XULH����VW��

�������:URFODZ��3RODQG

7HO��2��������������)D[�������������������

(�PDLO��DQLDV#LFKXZU�FKHP�XQL�ZURF�SO

$EVWUDFW�� 3ROLVK� ZRPHQ� VFLHQWLVWV�� HVSHFLDOO\� PDUULHG� DQG� EULQJLQJ�XS� FKLOGUHQ� DWWDLQ� WKH� KLJKHVW� VFLHQWLILF�
GHJUHHV�DQG�SRVLWLRQV�TXLWH�UDUHO\��7KH�SULQFLSDO�UHDVRQ�IRU�WKH�VH[�LQHTXDOLW\�LQ�3RODQG�LV�D�GHHSO\�URRWHG�DQG�SRSXODU�
DPRQJ�3ROLVK�ZRPHQ�D�FODVVLF�PRGHO�RI�D�ZRPHQ�SRVLWLRQ�LQ�VRFLHW\��7KH�RWKHU�RQH��VR�FDOOHG��,QWHUQDO�,PPLJUDWLRQ��LV�
D�GLUHFW�FRQVHTXHQFH�RI�SUHVHQW�VRFLR�HFRQRPLF�WUDQVIRUPDWLRQ��ZKLFK�FDXVHV�WKDW�ZRPHQ�OHDYH�XQLYHUVLWLHV�IRU�D�ZHOO�
SDLG MRE� LQ� SULYDWH� VHFWRUV�� 7KH� ODFN� RI� SHUVSHFWLYH� GLVFRXUDJHV� DOVR� UHDO� HQWKXVLDVWV�ZKR� FDQ� QRW� FRQGXFW� H[SHQVLYH�
UHVHDUFKHV� DQG� UHVLJQ� IURP� VFLHQWLILF� ZRUN�� $� VKLQLQJ� H[DPSOH� IRU� DOO� ZRPHQ� PD\� EH� D� JUHDW� SHUVRQDOLW\� RI� 3ROLVK�
VFLHQWLVW��SURIHVVRU�%�-��7U]HELDWRZVND�ZKR�DOVR�ZRUNHG� LQ�GLIILFXOW� WLPHV�DQG�GXULQJ�KHU�OLIH�SXEOLVKHG�PRUH�WKDQ�����
VFLHQWLILF�DUWLFOHV�LQ�JHQHUDO��ZRPHQ�VFLHQWLVWV�UHTXLUH�PRUH�KHOS�IURP�ERWK�IDPLO\�DQG�VRFLHW\�LQ�RUGHU�WR�DWWDLQ�D�VWDWH�RI�
UHFRQFLOLDWLRQ�EHWZHHQ�IDPLO\�DQG�SURIHVVLRQDO�GXWLHV�

.H\ZRUGV� ZRPHQ� VFLHQWLVWV�� 3RODQG�� FODVVLF� PRGHO�� LQHTXDOLW\�� LQWHUQDO� LPPLJUDWLRQ�� SRVW FRPPXQLVW�
FRXQWULHV�6RFLR�HFRQRPLF�WUDQVIRUPDWLRQ�

�� ,1752'8&7,21

,Q�WKH�ILUVW�SDUW�RI�WKLV�FRPPXQLFDWLRQ�VRPH�LGHDV�EDVHG�RQ�WKH�VRFLDO�VWDWXV�RI�ZRPHQ�VFLHQWLVWV�WKDW�UHVXOW�IURP�
WKH�SUHVHQW�VLWXDWLRQ�LQ�3RODQG�DUH�UHSRUWHG��7KH\�PD\�EH�UHIHUUHG�WR�ZRPHQ�LQ�RWKHU�FRXQWULHV�DV�ZHOO�

1H[WO\�� WKHUH� DUH� VHDUFKHG� WKH� UHDVRQV� RI� WKH RFFXSDWLRQDO� LQHTXDOLW\� EHWZHHQ� PHQ� DQG� ZRPHQ� DQG� VRPH�
VWDWLVWLFV�LV�JLYHQ WR�LOOXVWUDWH�WKH�VLWXDWLRQ�LQ�ZKLFK�ZRPHQ�VFLHQWLVWV�ILQG�WKHPVHOYHV�LQ�WKH3RODQG�RI�WRGD\�

)LQDOO\� LQ� WKH� KRQRXU� RI� SURIHVVRU� %RJXVODZD� -H]RZVND� 7U]HELDWRZVND� �%-7��� WKH� HPLQHQW� 3ROLVK�VFLHQWLVW�
DQG� HVWHHPHG�ZRPDQ�ZKR�ZDV� WKH�RUJDQL]HU� DQG� ILUVW� GLUHFWRU� RI� WKH� )DFXOW\� RI� FKHPLVWU\� RI�:URFODZ�8QLYHUVLW\�
�ZKHUH�WKH�DXWKRU�ZRUN��$�IHZ�IDFWV�IURP�KHU�LQWHUHVWLQJ�ELRJUDSK\�DUH�PHQWLRQHG�

�� +,6725,&$/�$63(&7

&ROOHFWLRQ�RI�PDWHULDOV�IRU�WKLV�FRPPXQLFDWLRQ�KDV�EHHQ�VWDUWHG�E\�ORRNLQJ�WKURXJK��1REHO�3UL]H�/LVW��%RQLQ��HW�
DO�������� LQ�3K\VLFV�DQG�&KHPLVWU\�� WZR�VFLHQWLILFDOO\�GLIILFXOW� DQG�UDWKHU��PDVFXOLQH��GLVFLSOLQHV��$V�RQH�PLJKW�KDYH�
IRUVHHQ��DPRQJVW�PRUH�WKDQ�KXQGUHG�QDPHV�WKHUH�DUH�RQO\�D�IHZ�ZRPHQ�LQFOXGLQJ�0DULD�� &XULH�6NORGRZVND�ZKR�KDV�
EHHQ�DZDUGHG�WKH�1REHO�3UL]H�WZLFH�

$IWHU�KDYLQJ� ORRNHG� LQWR�DQRWKHU�ERRN�HQWLWOHG��&UHDWRUV�RI�&KHPLVWU\�� �/LW\QMHFNL��������VFHSWLVLVP�RI�WKH�
DXWKRU� KDV� HYHQ� LQFUHDVHG�� LQ� WKDW� ERRN� DSSHDU� WKH� QDPHV� RI� SLRQHHUV� OLNH� 'HPRFULW� IURP� $EGHUD�� /DYRLVLHU��
$YRJDGUR��1REHO�WR�/LQQXV�3DXOLQJ�DQG�RWKHU�FRQWHPSRUDU\�FKHPLVWV�EXW�RQFH�DJDLQ�RQO\�0��&XULH�DQG�KHU�GDXJKWHU�
,UHQH�MROLRW

���
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&XULH� ZHUH� PHQWLRQHG� LQ�� ,Q� �7KH� $QFLHQW� (QJLQHHUV�� �&ROOH\�� ������� RQO\� WKH� QDPHV� RI� $VV\ULDQ� 4XLQQ�
6HPLUDPLG�DQG�$OH[DQGULD�4XLQQ�&OHRSDWUD�ZHUH�QRWLFHG� WKHUH��%RWK�RI�TXHHQV�ZHUH�HGXFDWHG�,Q�G,H�PDQQHU�RI� WKHLU�
WLPHV� ZKDW� ZDV� ([FHSWLRQDOO\� UDUH� SKHQRPHQRQ� LQ� WKDW� HSRTXH�� )URP� �'RFWRUV� +RQRULV� &DXVDO� RI� 8QLYHUVLW\� RI�
:URFODZ���=LRONRZVNL���������LW�UHVXOWV�WKDW�HYHQ�QRZDGD\V�LW�LV�YHU\GLIILFXOW�IRU�ZRPHQ�WR�DWWDLQ�DQ�HPLQHQW�SODFH�LQ�
VFLHQFH�� ,Q� WKH� SHULRG� RI� ILIW\� \HDUV�� PRUH� WKDQ� KXQGUHG� KRQRUDEOH� GHJUHHV� ZHUH� DZDUGHG� WR� WKH� VFLHQWLVWV� IRU� WKHLU�
XQXVXDO�DFKLHYHPHQWV�LQ�6FLHQFH�RU�LQ�$UW��$PRQJ�WKHVH�KXQGUHG�QDPHV�WKHUH�DUH�RQO\�WZR�ZRPHQ����

:K\�LV�WKLV�VR"�$V�LW�DSSHDUV�IURP�DQRWKHU�ZRUN��,ZDV]F]\V]\Q�DQG�.RQHFND��������DPRQJ�DOO�IXOO�SURIHVVRUV�
LQ�3RODQG�WKHUH�DUH�RQO\����RI�ZRPHQ"�:KHUH�VXFK�D�VKRFNLQJ�LQHTXDOLW\�RULJLQDWHV�IURP"

���&/$66,&�02'(/

,Q� 3RODQG� DV� XQGHUOLQHG� E\� VRPH�VRFLRORJLVWV� �5HV]NH�� ������� D� ODFN�RI� HTXDOLW\� EHWZHHQ�PHQ� DQG�ZRPHQ� LV�
FOHDUO\�REVHUYHG� LQ�PDQ\�VSKHUHV�RI� OLIH��$W�WKH�URRW�RI� WKH�SUREOHP�OLH�TXLWH�GLIIHUHQW�PHWKRGV�RI�VRFLDOL]DWLRQ�IRU�WKH�
WZR�VH[HV��UHVWULFWLQJ�WKH�LQGHSHQGHQFH�RI�\RXQJ�JLUOV�PRUH�WKDQ�WKDW�RI�ER\V��*LUO
V�IHDWXUH�LV�QRW�VR�GLUHFWO\�FRQVLGHUHG�
WR�EH� UHODWHG�ZLWK�KHU�SURIHVVLRQDO�ZRUN�� DV�GRHV� LW�ER\
V� IXWXUH��%HVLGHV�� WKH� LQIOXHQFH�RI� WKH� IDPLO\�DQG� WKH�DFFHSWHG�
VWDQGDUGV� DQG� QRUPV� DIIHFW� WKH� VRFLDOL]DWLRQ� RI� WKH� \RXQJ� 3ROLVK� ZRPHQ��+LVWRULFDOO\�� LQ� 3ROLVK� VRFLHW\� D� WUDGLWLRQDO�
UDWKHU�WKHQ�D�OLEHUDO�PRGHO�RI�D�ZRPDQ�DQG�KHU�
UROH�DV�D��ZLIH����PRWKHU��RU��KRXVHZLIH��LV�REOLJDWRU\��+HU�RFFXSDWLRQDO�
ZRUN�LV�PHUHO\�WUHDWHG�DV�D�PHDQV�RI�LQFUHDVLQJ�WKH�IDPLO\�EXGJHW�6XFK�VWHUHRW\SH�LGHDV�VWLOO�SUHYDLO�DQG�SURIHVVLRQDOO\�
RU�SXEOLFO\�DFWLYH�ZRPDQ�XQIRUWXQDWHO\�GRHV�QRW�UHFHLYH�D�VXLWDEOH�HQFRXUDJHPHQW�QHLWKHU�IURP�WKH�PHQ¶V�VLGH�QRU�IURP�
ZRPHQ�LQ�JHQHUDO���,Q�3RODQG�DOO�SURIHVVLRQV�DUH�VWLOO�GLYLGHG�LQWR�WKRVH�ZKLFK�DUH��IHPLQLQH��RU��PDVFXOLQH´��,Q�VFLHQFH�
WKH�ZRPHQ�SDUWLFLSDWLRQ� LV� DERXW�����KRZHYHU�DERXW�KDOI�RI� WKHP�� WKH\�DUH� IRUHLJQ� ODQJXDJHV� OHFWRUV�ZKR�FDQ�QRW�EH�
SURPRWHG�DQ\�IXUWKHU�

���67$7,67,&6

$V� LW� ZDV� IRXQG� LQ� WKH� ERRN� RI� ,ZDV]F]\V]\Q� DQG� .RQHFND� ������� WKDW� LQ� WKH� \HDUV� RI� ���������� 7KH�
&RPPLWWHH�RQ�5HVHDUFKHV�DQG�3URJQRVLV��FDOOHG��3RODQG�������VHQW�WR�3ROLVK�ZRPHQ�VFLHQWLVWV�D�VSHFLDO�LQTXLU\�LQ�RUGHU�
WR� OHDUQ� WKHLU� RSLQLRQV�RQ� VRPH�SUREOHPV��)URP� WKH� LQTXLU\� LW� UHVXOWV� WKDW� DERXW�����RI� WKHP�ZRUN� LQ� WKH�QDWXUDO� DQG�
VRFLDO�VFLHQFHV������LQ�PHGLFDO�DQG�DJULFXOWXUDO�VFLHQFHV��DQG�RQO\�����LQ�WHFKQLFDO�VFLHQFHV��$V�IDU�DV�WKHLU�FLYLO�VWDWXV�
ZDV�FRQFHUQHG��RI�WKH�3ROLVK�ZRPHQ�LQ�VFLHQFH�DERXW������DUH�PDUULHG������GLYRUFHG�RU�LQ�VHSDUDWLRQ������DUH�VLQJOH�
ZRPHQ��DQG����ZLGRZV������RI�WKHP�KDYH�RQO\�RQH�FKLOG������KDYH�WZR�FKLOGUHQ�DQG�OHVV�WKDQ����KDYH�WKUHH�RU�PRUH�
FKLOGUHQ��ZKLOH������KDYH�QR�FKLOGUHQ�DW�DOO��&RQFOXGLQJ��ZH�QRWLFH�WKDW�WKH�PDMRULW\�RI�ZRPHQ�ZRUNLQJ�LQ�VFLHQFH�DUH�
PDUULHG�DQG�KDYH�D�VPDOO�QXPEHU�RI�FKLOGUHQ��6FLHQFH�UHTXLUHV�D�ORW�RI�WLPH�DQG�GHYRWLRQ����

+RZ�WKH�PDUULHG�ZRPHQ�PDQDJH�DOO�WKHLU�IDPLO\�DQG�SURIHVVLRQDO�GXWLHV"�$ERXW�����RI�WKH�ZRPHQ�EULQJLQJ�XS�
WKHLU� FKLOGUHQ� DUH� KHOSHG� E\�PRWKHU�� PRWKHU� LQ� ORZ� RU� EDE\� VLWWHU�� 2QO\� ����� HQMR\� WKHLU� KXVEDQG� RU� SDUWQHU
V� KHOS��
&KDUDFWHULVWLF� IRU� 3ROLVK� ZRPHQ� VFLHQWLVWV� LV� WKDW� DPRQJ� WKHP� WKHUH� LV� D� ODFN� RI� WKH� KLJKHVW�OHYHO� PDQDJHUV� OLNH�
'HSDUWPHQW� +HDGV�� 5HFWRUV� HWF�� 7KH� KLJKHVW� PDQDJLQJ� SRVLWLRQ� RFFXSLHG� E\� WKHP� LQ� VFLHQFH� DUH� 'LUHFWRUVKLS� RI� DQ�
,QVWLWXWH� RU�&OLQLF� 2QO\� ����RI�ZRPHQ� VFLHQWLVWV� WKLQN� KLJKO\� RI� WKHLU� RZQ� VFLHQWLILF� DFKLHPHQWV� DQG� FODLP� WKDW� WKH\�
KDYH�PDGH�VLJQLILFDQW�FRQWULEXWLRQ� WR� WKH�VFLHQFH��$�GLIIHUHQW�RSLQLRQ� LV�KHOG�E\�����ZKR�PDLQWDLQ�WKDW�DOWKRXJK�WKH\�
DFKLHYHG�PDQ\�JRRG�UHVXOWV�� WKH\�GLG�QRW UHDFK�ZKDW� WKH\�PLJKW�KDYH�GRQH��'LVVDWLVIDFWLRQ�ZLWK�WKHLU�VFLHQWLILF�DFWLYLW\�
DSSHDUV�LQ�DERXW������ZKLOH�DERXW����FODLPV�WKDW�DFKLHYH�VFLHQWLILF�VXFFHVV�LV�QRW�WKH�PRVW�LPSRUWDQW�WKLQJ�IRU�WKHP��)RU�
WKH�PDMRULW\�RI�ZRPHQ��DSSDUHQWO\��LW�LV�LPSRUWDQW�WR KDYH�D�KDSS\�IDPLO\�OLIH�DQG�WKH\�WU\�WR�NHHS�HTXLOLEULXP�EHWZHHQ�
WKHLU�SURIHVVLRQ�DQG� WKHLU�SULYDWH� OLIH��7KXV�ZH�VHH� WKDW� WKH�SULQFLSDO�UHDVRQ�IRU�WKH�VH[�LQHTXDOLW\�LQ�3RODQG�LV�D�GLUHFW�
FRQVHTXHQFH� RI� D� WUDGLWLRQDO� YLVLRQ� RI� D� ZRPHQ� SRVLWLRQ� LQ� VRFLHW\�� 7KLV� LV� D� YHU\� GHHSO\� URRWHG� DQG� SRSXODU�PRGHO�
DPRQJ�3ROLVK�ZRPHQ��7KH� FRQIOLFW� EHWZHHQ� WKH� UROHV� RI� WKH�ZLIH�DQG�HPSOR\HH� LV� WKH�FDVH� WKDW�PDUULHG�ZRPHQ� UHDFK�
UHODWLYHO\� UDUHO\� WKH� KLJKHVW� TXDOLILFDWLRQV�� %XW� LQ� WKH� RWKHU� KDQG�� ���� WKRVH� ZRPHQ� ZKR� UHDFK� WKHVH� KLJK� OHYHO�
�VFLHQWLILF� WLWOHV� DQG� GHJUHHV�� KLJK� SURIHVVLRQDO� SRVLWLRQV��� LQ� VSLWH� RI� WKH� IDFW� RI� EHLQJ� PDUULHG� DQG� KDYLQJ� FKLOGUHQ��
FRQWLQXH� WKHLU� RFFXSDWLRQDO� ZRUN�� ,W� DSSHDUV� WR� VKRZ� WKDW� IXUWKHULQJ� ZRPHQ¶V� HGXFDWLRQ� LV� D� VWURQJ� VWLPXOXV� IRU� WKH�
UHFRQFLOLDWLRQ� RI� WKH� IDPLO\� DQG� SURIHVVLRQDO� GXWLHV�� 7KH� JUHDW�PDMRULW\� RI� 3ROLVK�PDUULHG�ZRPHQ� VFLHQWLVWV� KDYH�YHU\�
OLWWOH� WLPH� OHIW� IRU� WKHPVHOYHV��$V� LW� LV� QRWLFHG� E\�7LWNRZ�DQG�'RPDQVNL� ������� �WKH\� DUH� FKDUJHG�ZLWK� SUDFWLFDOO\� DOO�
IDPLO\�GXWLHV�DQG�DUH�UHVSRQVLEOH�IRU�EXLOGLQJ�DQG�PDLQWDLQLQJ�WKH�UHODWLRQVKLS�DQG�WKH�IDPLO\��7KH�PDQ¶V�GXW\�LV�RQO\�WR�
SURYLGH� IRU� WKH� IDPLO\� DQG� WR� DEVWDLQ� IURP� FHUWDLQ� EHKDYLRXU� OLNH� SK\VLFDO� DEXVH�� DOFRKROLVP� RU� DGXOWHU\´�� $� 3ROLVK�
ZRPDQ�ZKR�LV�VLQJOH�KDV�D�VOLJKWO\�EHWWHU�SRVVLELOLW\�IRU�D�VXFFHVVIXO�VFLHQWLILF�FDQWHU��6KH�PD\�UHDFK�VFLHQWLILF�GHJUHHV�
VLJQLILFDQWO\�PRUH�TXLFNO\�WKDQ�KHU�PDUULHG

���



&ROORJXHV��,W� LV�REYLRXV� WKDW� WKH� VH[� VHJUHJDWLRQ�FDQ�GLVDSSHDU�RQO\� LQ�FRXQWULHV�ZKHUH�JRYHUQPHQWV� UHDOL]H�D�
IXOO�HPSOR\PHQW�SROLF\�DQG�ZKHUH�NLQGHUJDUWHQV�DQG�WKH�QXUVHULHV�DUH�DYDLODEOH�IRU�WKH�FKLOGUHQ�RI�WKH�ZRUNLQJZRPHQ�

����:$,7,1*�)25�*2'27�

,Q� 3RODQG� DQG� RWKHU� SRVW�FRPPXQLVW� FRXQWULHV� IXUWKHU� LQHTXDOLW\� LV� REVHUYHG�� ,Q� VXFK� VHFWRUV� RI� WKH�VRFLDO�
HFRQRP\� OLNH� 6FLHQFH�� (GXFDWLRQ� DQG�+HDOWK�6HUYLFH�� D� VLJQLILFDQW� GLVSURSRUWLRQ� H[LVWV� EHWZHHQ� WKH�KLJK�SURIHVVLRQDO�
TXDOLILFDWLRQV� UHTXLUHG� IURP�WKH�HUQSORHHV�DQG� WKH�PHDJUH�SRVVLELOLWLHV� WR�JLYH�WKHP�DGHTXDWH�ZDJHV��,QFRPHV� LQ� WKHVH�
VHFWRUV�DUH�DPRQJVW�WKH�ORZHVW��HYHQ WKRXJK�WKH�VRFLDO�VWDQGLQJ�LV�KLJK��6XFK�VHFWRUV�DV�6FLHQFH�RU�(GXFDWLRQ�DUH�FUXFLDO�
IRU�WKH�SUHVWLJH�RI�WKH�VWDWH��EXW�WKH�ILQDQFLDO�RXWOD\�IRU�WKHP�LV�D�PLVHUDEO\���Z�%HFRXVH�RI�WKLV�PDQ\�VFLHQWLVWV�UHVLJQ�
IURP�WKHLU�ZRUN��,Q�WKH�SHULRG�EHWZHHQ�����������DERXW�WHQ�WKRXVDQGV�RI�VFLHQWLVWV��DPRQJ�WKHP�D�FRQVLGHUDEOH�IUDFWLRQ�
RI�ZRPHQ�OHIW�3RODQG�HPLJUDWLQJ�WR�86$��&DQDGD�RU�WR�:HVWHUQ�(XURSH��6LQFH�������HYHU\�\HDU�DW�OHDVW�����VFLHQWLVWV�
HPLJUDWHG�WR�WKH�:HVW��,Q�UHFHQW�\HDUV�GHVSLWH�RI�HPLQHQW�FKDQJHV�LQWKH�FRXQWU\�WKH�QXPEHU�KDV�JRQH�XS�WR�����SHU�\HDU��
,Q� IDFW� WKH� 3ROLVK� VFLHQWLILF� FRPPXQLW\� IDFHV� D� JUHDW� FULVLV�� 7KH�VFLHQWLVWV� HPLJUDWH� EHFDXVH� WKH\� DUH� EDGO\� SDLG��
$FFRUGLQJ� WR� WKH� (XURSHDQ� ,QVWLWXWH� IRU� 5HJLRQDO� DQG� /RFDO�'HYHORSPHQW� �SDZHOHN�� ������ WKRVH� ORVHV� PD\� EH�
LUUHFRYHUDEOH��2QH�DVSHFW�WKRXJK�LV�FKHHUIXO��DERXW�����RI�VFLHQWLVWV�ZKR�KDYH�UHFHQWO\�HPLJUDWHG�VWLOO�ZRUN�LQ�VFLHQFH��
$QRWKHU� VHULRXV� SUREOHP�ZKLFK� RFFXUV� LQ� 3RODQG� LQ� WKH� SHULRG� RI� WUDQVIRUPDWLRQ� IURP� WKH� FRPPXQLVW� WR� WKH�PDUNHW��
HFRQRP\� LV� WKDW� \RXQJ� SHRSOH� DEDQGRQ� WKHLU� VWXGLHV� RU� WKH�ZRUN� DW� WKH��8QLYHUVLW\� IRU� D�ZHOO� SDLG� MRE� LQ� KH� SULYDWH�
VHFWRUV�� 7KLV� VR� FDOOHG�� LQWHUQDO� LPPLJUDWLRQ� �DWWUDFWV� PRUH� WKDQ� ����� \RXQJ� SHRSOH� SHU� \HDU�� 7KH� XQLYHUVLWLHV� ORVH�
PDLQO\� HFRQRPLVWV��PDWKHPDWLFLDQV�� FKHPLVWV�� DQG�PDQDJHPHQW� DQG�� FRPSXWHU� VFLHQFH� H[SHUWV�� 7KH� QXPEHU� RI� 3ROLVK�
ZRPHQ�LQ�VFLHQFH�LV�VWLOO�GHFUHDVLQJ��0HGLFDO�$FDGHPLHV�GR�QRW�NQRZ�KRZ�WR�VWRS�WKH�RXW� IORZ�RI�3KDUPDFLVWV��PDLQO\�
ZRPHQ�� ZKR� OHDYH� WKHP� WR� ZRUN� LQ� SULYDWH� GUXJVWRUHV� RU� WR� EHFRPH� WKH� UHSUHVHQWLYH� RI� D�:HVWHUQ� 3KDUPDFHXWLFDO�
FRPSDQ\��7KH�ZRUVW�WKLQJ�LV�WKDW�8QLYHUVLWLHV�DOVR�ORVH�UHDO�HQWKXVLDVWV�ZKR�DUH�GLVFRXUDJHG�E\�ORZ�VDODULHV�EXW�PDLQO\�
E\�WKH�LPSRVVLELOLW\�RI�,QGXFWLQJ�H[SHQVLYH�UHVHDUFKHV��

4XRWLQJ� WKH� ZRUGV� I� RQH �:DUVDZ
V� 9RLFH�� FRUXPQLVW� (�� 3DZHOHN� ������� �:DLWLQJ� IRU� DQ� LPSURYHPHQW�
UHVHPEOHV�6DPXHO�%HFNHWW
V��:DLWLQJ�IRU�*RGRW���$V�VFLHQWLVWV�\�WKH�GLVDVWURXV�UHVXOWV�RI�QHJOHFWLQJ�VFLHQFH�LQ���SRODQG�
ZLOO�VKRZ�XS�LQ�WKH�QH[W���WR����\HDUV�

���352)(6625�%��-(=2:6.$�� 75=(%,$72:6.$

,Q�WKLV�FRQWH[W� WKHUH�LV�D�QHHG�WR�UHFDOO�D�JUHDW�SHUVRQDOLW\�� WKH�3ROLVK�FKHPLVW�SURIHVVRU�%RJXVODZD�-H]RZVND�
7U]HELDWRZVND��%,7��ZKR�GLHG�DW� WKH�DJH�RI����\HDUV��D� IHZ�\HDUV�DJR��6KH�PD\�EH�D�YHU\�JRRG�H[DPSOH�RI�D�ZRPDQ�
DFWLYLW\� DQG� VFLHQWLILF� DFKLHYHPHQWV� IRU� DOO�ZRPHQ��6KH�ZDV�ERUQ� LQ� �����QHDU�/YRY� �WRGD\�8NUDLQH���+HU� IDWKHU�ZDV�
GRFWRU�RI�3K\VLFV�DQG�KLV�GDXJKWHU�FRQWLQXHG�IDPLO\�WUDGLWLRQ�EHJLQQLQJ�KHU�VWXGLHV�DW�7HFKQLFDO�8QLYHUVLW\�RI�/YRY�LQ�
�����DV�WKH�ILUVW�ZRPHQ�VWXGHQW�LQ�LWV�KLVWRU\��6KH�JUDGXDWHG�LQ������DQG�REWDLQHG�KHU�3K'�LQ�������7KHQ�VKH�EHJDQ�KHU�
VFLHQWLILF�FDUHHU�LQ�WKH�ILHOG�RI�&RRUGLQDWLRQ�&KHPLVWU\��8QIRUWXQDWHO\��GXH�WR�WKH�:RUOG�:DU�,,�VKH�FRXOG�QRW�FRQWLQXH�
KHU�UHVHDUFKHV�IRU�PRUH�WKDQ���\HDUV��,Q������OLNH�KXQGUHGV�D�WKRXVDQGV�RI�RWKHU�3ROLVK�SHRSOH�VKH�KDG�WR�OHDYH�KHU�SODFH�
RI�OLIH��DQG�PRYHG�WRJHWKHU�ZLWK�KHU�KXVEDQG�WR�:URFODZ
�L�H��IURP�WKH�(DVWHUQ�WR�:HVWHUQ�SDUW�RI�3RODQG��7RJHWKHU�ZLWK�
WKHP�� PDQ\� RWKHU� HPLQHQW� 3ROLVK� VFLHQWLVWV� IURP� /YRY� DOVR� DUULYHG� LQ�:URFODZ�� 2QFH� LQ�:URFODZ�� VKH� LPPHGLDWHO\�
VWDUWHG� WR� RUJDQL]H� WKH�:URFODZ� VFLHQWLILF� FHQWHU� VHWWLQJ� XS� WKH�'HSDUWPHQW� RI� ,QRUJDQLF� DQG�$QDO\WLFDO�&KHPLVWU\� DW�
7HFKQLFDO�8QLYHUVLW\�DQG�WKHQ�DW�:URFODZ�8QLYHUVLW\��=LRONRZVNL���������,Q������VKH�EHFDPH�SURIHVVRU�RI�FKHPLVWU\�DW�
WKH�8QLYHUVLW\� RI�:URFODZ�ZKHUH� VKH�ZDV� DSSRLQWHG� WR� SURI�HPHULWXV� LQ� ������ 6LQFH� ����� VKH�ZDV� D�0HPEHU� RI� WKH�
3ROLVK�$FDGHP\�RI�6FLHQFHV��3URI��%-7� UHPDUNDEO\�DFFRPSOLVKHG� WKH� IRXQGDWLRQ�RI� VHYHUDO� VFLHQWLILF� LQVWLWXWLRQV��6KH�
FUHDWHG� WKH� ,QVWLWXWH� RI� &KHPLVWU\� DW� WKH� 8QLYHUVLW\� RI� :URFODZ� DQG� D� PRGHUQ� ODERUDWRU\� LQ� WKH� ,QVWLWXWH� RI� /RZ�
7HPSHUDWXUHV� DQG�6WUXFWXUH�5HVHDUFK�RI� WKH�3ROLVK�$FDGHP\�RI�6FLHQFHV� LQ�:URFODZ��%RWK�RI� WKHVH� DUH� QRZ� OHDGLQJ�
FHQWHUV�RI�VFLHQWLILF�LQYHVWLJDWLRQ�DQG�HGXFDWLRQ�LQ�WKLV�FLW\��6KH�KDV�WUDLQHG�PDQ\�JHQHUDWLRQV�RI�VWXGHQWV��FRZRUNHUV�DQG�
FROOHDJXHV��)URP�KHU����GRFWRUV�����EHFDPH�DVVRFLDWH�RU�SURIHVVRUV�DQG����DUH�QRZ�IXOO�SURIHVVRUV�ZRUNLQJ�LQ�3RODQG�RU�
LQ�IRUHLJQ�ODERUDWRULHV��$V�LW�LV�ZDUPO\�ZULWWHQ�E\�RQH�RI�KHU�FRZRUNHUV��5DWDMF]DN���������+HU�H[DPSOH�RI�HQWKXVLDVP�
IRU� VFLHQFH�� GLUHFW� DQG� FOHDU� LQVLJKW�� XQUHPLWWLQJ� HIIRUW� DQG� SKHQRPHQDO�PDVWHU\� RI� GHWDLOV� KDYH� LQVSLUHG� DQG� VKDSHG�
PDQ\�OLYHV���+HU�OHFWXUHV�ZHUH�D�SOHDVXUH�WR�KHDU�EHFDXVH�RI�WKH�H[FHOOHQW�FKHPLVWU\��EXW�DOVR�EHFDXVH�RI�KHU�H[FLWHPHQW�
DQG�HQWKXVLDVP� IRU� WKH� UHVHDUFK� LQ�ZKLFK�VKH�ZDV� LQYROYHG�ZLWK�KHU�FRZRUNHUV�DW� WKH� ,QVWLWXWH� LQ�:URFODZ��6KH�ZDV�D�
NLQG��XQGHUVWDQGLQJ�SHUVRQ��DOZD\V�RSHQ� WR�SHRSOH�DQG�VHQVLWLYH� WR� WKHLU�SUREOHPV��6KH�GLG�QRW�KDYH�FKLOGUHQ�KHU�RZQ�
EXW�WUHDWHG�KHU�FRZRUNHUV�DQG�VWXGHQWV�DV�WKH�EHVW�RI�PRWKHUV��

3URIHVVRU�%,7�H[FHOOHG�LQ�WKH�EURDGQHVV�RI�KHU�UHVHDUFK�DFWLYLWLHV��$QG�GXULQJ�KHU�ORQJ�VFLHQWLILF
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&DUHHU� VKH�SXEOLVKHG�PRUH� WKDQ����� DUWLFOHV� DV� WKH�PDLQ�DXWKRU�RU� WRJHWKHU�ZLWK�KHU�\RXQJHU�FROOHJXHV��$V�D�
WULEXWH�WR�KHU�XQXVXDO�VFLHQWLILF�DFKLHYHPHQWV�VKH�ZDV�D
�PHPEHU�RI�PDQ\�3ROLVK�DQG�IRUHLJQ�VFLHQWLILF�DVVRFLDWLRQV��$V�D�
SHUIHFW�RUJDQL]HU�VKH�DUUDQJHG�QXPHURXV�QDWLRQDO�DQG�LQWHUQDWLRQDO�FRQIHUHQFHV�RQ�GLIIHUHQW�DVSHFWV�RI�FKHPLVWU\�DQG�VKH�
SDUWLFLSDWHG� LQ�PDQ\� LQWHUQDWLRQDO�PHHWLQJV� DOO� RYHU� WKH� ZRUOG�� 2QH� KDV� WR� DGPLUH� DQG� UHVSHFW� KHU� DFKLHYHPHQWV�� WKH�
DFKLHYHPHQWV�RI�D��ZHDN���ZRPDQ��3URIHVVRU�%RJXVODZD�-H]RZVND� 7U]HELDWRZVND�LV�D�VKLQLQJ�H[DPSOH IRU�DOO�ZRPHQ�
VFLHQWLVWV��

���)8785("

,W� VHHPV� WKDW� LQ� 3RODQG�� WKH� QXPEHU� RI�ZRPHQ�ZRUNLQJ� LQ� VFLHQFH�ZLOO� GHFUHDVH� LQ� WKH� IXWXUH��2ZLQJ� WR� WKH�
IXQGDPHQWDO� VRFLR�HFRQRPLF� FKDQJHV� ZKLFK� RFFXU� SUHVHQWO\� LQ� 3RODQG�� WKH� WUDGLWLRQ� DQG� VWHUHRW\SH� SDWWHUQV� WR�ZKLFK�
3ROLVK� ZRPHQ� ZHUH� VXEMHFWHG� IRU� FHQWXULHV� PD\� EH� FKDQJHG� LQ� D� GHFDGH� RU� WZR�� $� JURZLQJ� QXPEHU� RI� DFWLYH�
EXVLQHVVZRPHQ��RZQHUV�RI�SULYDWH�ILUPV�HFRQRP\�HQFRXUDJH�RWKHU�ZRPHQ�WR�UHDFK�KLJKHU�SURIHVVLRQDO�SRVLWLRQV�DQG�WR�
WKLQN�DERXW�WKHPVHOYHV�LQ�FDWHJRULHV�RI�LQGLYLGXDO�QHHGV�DQG�DPELWLRQV�

���&21&/86,21

:RPHQ�QHHG�WR�ZRUN�DQG�WKH\�PD\�WR�ZRUN�H[WUHPHO\�FUHDWLYHO\��$V�6LPRQ�GH�%HDXYRLU�VD\V�>%HDXYRLU��������
� �0DLQO\�GXH�WR�WKH�SURIHVVLRQDO�ZRUN�ZRPHQ�DUH�DEOH�WR�GHFUHDVH�WKH�GLVWDQFH�VHSDUDWLQJ�WKHPIURP�PHQ��DQG�QRWKLQJ�
HOVH�LV�DEOH�WR�JXDUDQWHH�WKHP�UHDO�IUHHGRP���,W�LV�DOO�WUXH�EXW�RQ�WKH�RWKHU�KDQG�ZRPHQ�KDYH�WR�UHTXLUH�PRUH�KHOS�IURP�
ERWK�WKH�IDPLO\�DQG�VRFLHW\�LQ�RUGHU�WR�DWWDLQ�D�VWDWH�RI�UHFRQFLOLDWLRQ�EHWZHHQ�IDPLO\�DQG�SURIHVVLRQDO�GXWLHV��6FLHQWLILF�
ZRUN�� DV� LW� DSSHDUV�� UHTXLUHV� D� VSHFLDO� SV\FKLFDO� DQG� SK\VLFDO� SUHGLVSRVLWLRQ� DQG� GRHV�QRW� OLNH� WR� VKDUH� LWV� ULJKWV�ZLWK�
RWKHU�REOLJDWLRQV�LQ�OLIH��:RPHQ��HVSHFLDOO\�PDUULHG��ZKR�DUH�EULQJLQJ�XS�WKHLU�FKLOGUHQ�KDYH�PDQ\�VXFK�REOLJDWLRQV�DQG�
KHQFH�WKHLU�SDWK�WRZDUGV�WKH�KLJK�VFLHQWLILF�GHJUHHV�DQG�SURIHVVLRQDO�SRVLWLRQV�LV�DQ�DUGXRXV�RQH��,W�LV�VWUHZQ�ZLWK�PDQ\�
WKRUQV�DQG�RQO\�D�VPDOO�IUDFWLRQ�RI�WKHP�KDYH�D�FKDQFH�WR�DWWDLQ�WKH�KLJKHVW�VFLHQWLILF�GLVWLQFWLRQV�

5()(5(1&(6

%HDXYRLU��6� ��������'UXJD��3OHH��.VLD]ND�L�:LHG]D��:DUV]DZD�
%RQLQ��:���(��%DJJH�DQG�5��+HUUOLQJHU������� /DXUHDHL�QDJURG\��1REOD��3:1�:DUV]DZD��
&ROOH\��$����������7KH�$QFLHQW�(QJLQHHUV��'RXEOHGD\	�&RPSDQ\��,QF��*DUGHQ�&LW\��1HZ�<RUN�
'RPDQVNL��+���������=DGRZRORQ\�1LHZROQLN"�3$1�:DUV]DZD�
,ZDV]F]\Q��.��DQG�(�.RQHFND ��������.RELHW\3ROVNLH��.VLD]ND�L�:LHG]D��:DUV]DZD�
/LW\QLHFNL��%������������&KHPL�,�&KHPLNDHK��3:7��:DUV]DZD��
3DZHOHN��(���������9RLHH�RI�:DUVDZ����)HEUXDU\��:DUVDZ�
5DWDMF]DN��+����������%XOO��3RO��$�HDG��6FL� &KHUQ����9R������1R���S�����
5HV]NH�-���������1LHURZQRVFL�3OHL�Z�7HRULDHK 3$1��:DUV]DZD��
7LWNRZ��$��DQG�+�'RPDQVNL ��������&R�WR�]QDF]\�E\H�NRELHWD�Z�3ROVFH"��3$1� )L6��:DUV]DZD��
=LRONRZVNL�-�-��������%RJXVODZD�-H]RZVND 7U]HELDWRZVND�:\GDZQLFWZR�8QLZHUV\WHWX�:URFODZVNLHJR��:URFODZ�
=LRONRZVNL�-�-� �������'RNWRU]\� +RQRULV� &DXVD� 8QLZHUV\WHWX� :URFODZVNLHJR�� )XQGDFMD� GOD� 8QLZHUV\WHWX�

:URFODZVNLHJR��2ILF\QD�/HRSROGLQXP��:URFODZ

$FNQRZOHGJHPHQW

7KH�DXWKRUV�DFNQRZOHGJH�WKH�KHOS�RI�0��6F��.��0HORQ�DQG�GU��+�0DW]QHU�LQ�FROOHFWLQJ�
PDWHULDOV�IRU�WKLV�FRPPXQLFDWLRQ�DV�ZHOO�VKH�WKDQNV�GU��+��0DW]QHU�IRU�VWLPXODWLQJ�VRFLRORJLFDO�
GLVFXVVLRQV�
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5HGHVLJQ�RI�DQ�(QJLQHHULQJ�&XUULFXOXP�,QIRUPHG�E\�WKH

:RPHQ�LQ�(QJLQHHULQJ 3URJUDP

3DWULFLD�)��0HDG��$VVLVWDQW�3URIHVVRU
'DYLG�%LJLR��$VVRFLDWH�3URIHVVRU
-DPHV�'XQFDQ��$VVRFLDWH�3URIHVVRU�
(OL]DEHWK�5RVHQIHOG��7HDFKLQJ�)HOORZ

8QLYHUVLW\�RI�0DU\ODQG�
&ROOHJH�3DUN��0'������

$EVWUDFW

7KLV� SDSHU� SUHVHQWV� WKH� LQLWLDO� ILQGLQJV� RI� DQ� HQJLQHHULQJ� FXUULFXOXP� WUDQVIRUPDWLRQ� SURMHFW�� ZKLFK� KDV� EHHQ�
LQLWLDWHG� DW� WKH� XQLYHUVLW\� RI�0DU\ODQG� WKURXJK� WKH� VXSSRUW� RI� WKH�$�� -DPHV�&ODUN� 6FKRRO� RI�(QJLQHHULQJ
V�:RPHQ� LQ�
(QJLQHHULQJ� 3URJUDP� �:,(�� DQG� WKH� 8QLYHUVLW\� RI�0DU\ODQG�&HQWHU�IRU� 7HDFKLQJ� ([FHOOHQFH� �&7(���1LQH� 6FKRRO�RI�
(QJLQHHULQJ�IDFXOW\�DQG���8QGHUJUDGXDWH�7HDFKLQJ�)HOORZV�SDUWLFLSDWHG�IRU�RQH�VHPHVWHU�LQ�ZRUNVKRSV��VHPLQDUV��JURXS�
GLVFXVVLRQV��DQG�SHUVRQDO�H[SHULHQFHV�RI�WKH�IDFXOW\�IHOORZ�WHDP��,Q�WKH�IROORZLQJ�VHPHVWHU�WKH�PRGLILFDWLRQ�RI���VFKRRO�
RI� HQJLQHHULQJ� FRXUVHV ZHUH� LPSOHPHQWHG��7KH��� FRXUVHV� FKRVHQ� IRU� WKLV� VWXG\� UDQJHG� IURP� IUHVKPDQ� FR� VHQLRU� OHYHO��
7KLV�SDSHU�UHSRUWV�RQ�WZR�FRXUVHV�DV�W\SLFDO�RI�WKH�RXWFRPHV�

,QWURGXFWLRQ

7RGD\� WKHUH� H[LVWV� D� FKDOOHQJH� WR� LQFRUSRUDWH� QHZ� DQG� LPSURYHG� WHDFKLQJ� SUDFWLFHV�� ZKLFK� ZLOO� EH� PRUH�
DSSHDOLQJ� WR� D� GLYHUVH� HQJLQHHULQJ� VWXGHQW� ERG\� WKURXJKRXW� WKH� HQJLQHHULQJ� FXUULFXOXP�� ,W� LV� JHQHUDOO\� EHOLHYHG� WKDW�
DSSOLFDWLRQ� RI� PRGLILHG� WHDFKLQJ� SDUDGLJPV� ZLOO� OHDG� WR� LQFUHDVHG� UHFUXLWPHQW� DQG� UHWHQWLRQ� DPRQJ� ZRPHQ� DQG�
XQGHUUHSUHVHQWHG�HWKQLF�JURXSV�LQ�HQJLQHHULQJ��DQG�WKLV�LV�GHVLUDEOH�IRU�LQFUHDVLQJ�GLYHUVLW\�LQ�WKH�HQJLQHHULQJ�ZRUNIRUFH��
:H� SUHVHQW� DQ� RYHUYLHZ� GLVFXVVLRQ� RI� VSHFLILF� ZRPHQ� HODWHG� LVVXHV� LPSRUWDQW� WR� WKH� WUDQVIRUPDWLRQ� RI� HQJLQHHULQJ�
FXUULFXOD��DQG�ZH�UHSRUW�LQLWLDO�UHVXOWV�RI�VWXGHQW�VXUYH\V�RQ�WHDFKLQJ�SUHIHUHQFHV�DQG�HIIHFWLYHQHVV��7KH�LVVXHV�ZKLFK�ZH�
LGHQWLI\� KDYH�EHHQ�GHWHUPLQHG� WKURXJK�D� VHPHVWHU� ORQJ�ZRUNVKRS�VHULHV�H[SRVLQJ�HQJLQHHULQJ� IDFXOW\� WR�FRQWHPSRUDU\�
LVVXHV� DQG� LGHDV� UHODWHG� >4� ZRPHQ� LQ� VFLHQFH� DQG� HQJLQHHULQJ�� 2XU� UHFRPPHQGHG� JXLGHOLQHV� IRU� FXUULFXOXP�
WUDQVIRUPDWLRQ� VXSSRUW� D�PRUH� KXPDQLVWLF� DSSURDFK� LQ� WHDFKLQJ� DQG� D� FRQWLQXDWLRQ� RI� HIIRUW� FKDW�ZLOO� OHDG� WR� JUHDWHU�
GLYHUVLW\�� 7KHVH� DUH� VXJJHVWHG� DV� D�PHDQV� WR� LQVXUH� JUHDWHU� VDWLVIDFWLRQ� DQG� HQWKXVLDVPIRU� DOO� VWXGHQWV�� ,QLWLDO� VXUYH\�
UHVXOWV� IRU� D� IUHVKPDQ� OHYHO� HQJLQHHULQJ�SRSXODWLRQ�KDYH�FRQILUPHG�FKDW�GLYHUVLW\� LQ� WHUPV�RI�JHQGHU�DQG�HWKQLFLW\�DUH�
GHVLUDEOH�IRU�DOO�VWXGHQWV��+RZHYHU��WKH�OHYHO�RI�LPSRUWDQFH�LV�JUHDWHU�IRU�ZRPHQ�VWXGHQWV�

(QJLQHHULQJ�&XUULFXOXP�7UDQVIRUPDWLRQ�3URMHFW

$Q�HQJLQHHULQJ�FXUULFXOXP�WUDQVIRUPDWLRQ�SURMHFW�KDV�EHHQ�LQLWLDWHG�DW�WKH�8QLYHUVLW\�RI�0DU\ODQG�WKURXJK�WKH�
VXSSRUW� RI� WKH�$�� -DPHV�&ODUN�6FKRRO� RI�(QJLQHHULQJ
V�:RPHQ� LQ�(QJLQHHULQJ�3URJUDP��:,�(��DQG� WKH�8QLYHUVLW\RI�
0DU\ODQG�&HQWHU�IRU�7HDFKLQJ�([FHOOHQFH��&7(���7KH�SURMHFW�LQFOXGHG�D�VHPHVWHU�ORQJ�VHULHV�RI�ZRUNVKRSV�DQG�VHPLQDUV�
IHDWXULQJ�H[SHUWV�LQ�WKH�ILHOG�RI�ZRPHQ�LQ�VFLHQFH�DQG�HQJLQHHULQJ��$GGLWLRQDOO\��D�SDUDOOHO�VHULHV�RI�JXLGHG��VPDOO�JURXS�
GLVFXVVLRQV�ZDV�IDFLOLWDWHG�XQGHU�WKH�GLUHFWLRQ�RI�'U��'HERUDK�5RVHQ�IHOW��3URIHVVRU�RI�:RPHQ
V�6WXGLHV�DQG�'LUHFWRU�RI�
WKH�FDPSXV�FXUULFXOXP�WUDQVIRUPDWLRQ�SURMHFW��7KH�ZRUNVKRS�SDUWLFLSDQWV�LQFOXGHG���VFKRRO�RI�HQJLQHHULQJ�IDFXOW\�DQG���
8QGHUJUDGXDWH� 7HDFKLQJ� )HOORZV� ZKR� ZHUH� ZRPHQ�� (DFK� IDFXOW\� PHPEHU� �RU� IDFXOW\� SDLU�� ZDV� DVVLJQHG� DQ�
XQGHUJUDGXDWH� WHDFKLQJ� IHOORZ�� DQG� EDVHG� RQ� LQIRUPDWLRQ� JDLQHG� WKURXJK� WKH�ZRUNVKRSV�� VHPLQDUV�� JURXS� GLVFXVVLRQV��
DQG�SHUVRQDO�H[SHULHQFHV�RI�WKH�IDFXOW\�IHOORZ�WHDP��PRGLILFDWLRQV�RU��VFKRRO�RI�HQJLQHHULQJ�FRXUVHV�ZHUH�LPSOHPHQWHG��
7KH���FRXUVHV�FKRVHQ�IRU�WKLV�VWXG\�UDQJHG�IURP�IUHVKPDQ�WR�VHQLRU�OHYHO��

7KH�SDUWLFLSDWLQJ� IDFXOW\� JURXS�FUHDWHG�D� OLVW�RI� VSHFLILF�ZRPHQ�UHODWHG� LVVXHV� WKDW�ZHUH�GHHPHG� LPSRUWDQW� LQ�
UHDOL]DWLRQ�RI� WKH�SURMHFW�JRDOV��7KH� LVVXHV�JHQHUDOO\� UHYROYHG�DURXQG�D�WKHPH�RI�LQFOXVLRQ��UHJDUG�IRU�WKH�UHOHYDQFH�RI�
FRXUVH�PDWHULDO�WR�WRSLFV�RI�LQWHUHVW�IRU�DOO�VWXGHQW�SRSXODWLRQV�UHSUHVHQWHG�

���



5HJDUG�IRU�WKH�OHYHO�RI�FRPSHWHQFH�RI�DOO�VWXGHQW�SRSXODWLRQV�UHSUHVHQWHG��HGXFDWLRQ�RI�VWXGHQWV�DQG�IDFXOW\�LQ�
EDVLF� KXPDQ� LQWHUDFWLRQ� VNLOOV�� $QG� RQJRLQJ� HYDOXDWLRQ� RI� WHDFKLQJ� HIIHFWLYHQHVV� DQG� VWXGHQW� VDWLVIDFWLRQ�������� WKH�
UHFRPPHQGDWLRQV�DUH�DV�IROORZV�

�� 3URYLGH�&RQWH[W�WR�WKH�LQFOXGLQJ�KLVWRULFDO��6RFLDO��5HOHYDQFH�DQG�DSSOLFDWLRQ�
�� 3URPRWH�WKH�FRQWULEXWLRQV�RI�ZRPHQ�DQG�HWKQLFDOO\�XQGHUUHSUHVHQWHG�VFLHQWLVWV�DQG�HQJLQHHUV�
�� 8VH�GLYHUVH�WHDFKLQJ�PHWKRGV�LQFOXGLQJ�YLVXDO��YHUEDO�DQG�RWKHU�PXOWLPHGLD�WHFKQLTXHV�
��� &UHDWH�DQG�DSSO\�D�YDULHW\�RI�WHDFKLQJ�DQDORJLHV��,QFOXGLQJ�D�PL[�RI�JHQGHU�QHXWUDO�DQDORJLHV��$QDORJLHV�UHODWLQJ�RU�

D�W\SLFDOO\�IHPDOH�H[SHULHQFH��DQG�DQDORJLHV�UHODWLQJ�WR�D�HSLFDOO\�PDOH�H[SHULHQFH�
�� ,QFOXGH�JURXS�DVVLJQPHQWV�DQG�JURXS�DFWLYLWLHV�LQ�VWXGHQW�UHVSRQVLELOLWLHV�
��� 6HOHFWLRQ� FULWHULD IRU� PHPEHUV� ZRPHQ� D� JURXS� VKRXOG� QRW� EH� UDQGRP� DQG� VKRXOG� EH� EDVHG� RQ� WKH� QHHGV� RI� WKH�

VWXGHQW�DV�ZHOO�DV�PH�QHHGV�RI�PH�SUREOHP�
��� 3URYLGH�WUDLQLQJ�LQ�EDVLF�LQWHUSHUVRQDO�VNLOOV��,QFOXGLQJ�GLYHUVLW\�WUDLQLQJ��JURXS�G\QDPLFV�DQG�FRQIOLFW�UHVROXWLRQ�IRU�

IDFXOW\�DQG�VWXGHQWV�
��� ,QFOXGH�IUHVKPDQ�DQG�VRSKRPRUH�OHYHO�FRXUVHV�PDU�SURYLGH�HQFRXUDJHPHQW�IRU�VWXGHQWV�
������'HYHORS�ZRUNVKRSV��6HPLQDUV�RU�VKRUW�FRXUVHV��ZKLFK�SURYLGH�UHPHGLDO��OHYHO�LQVWUXFWLRQ�LQ�ODERUDWRU\�DQG�FRPSDUHU�

VNLOOV�
������0DLQWDLQ�DQ�RQ�JRLQJ�FULWLTXH�RI�UHDFKLQJ�HIIHFWLYHQHVV�URXJK�VWXGHQW�VWXGHQW�DQG�VWXGHQW�IDFXOW\�LQWHUDFWLRQV�

7KHVH� UHFRPPHQGDWLRQV� VKRXOG� EH� UHJDUGHG� DV� D� VHW� RI� JXLGHOLQHV�� ZKLFK� PD\� EH� DSSOLHG� LQ� GHYHORSLQJ� D�
FXUULFXOXP��ZKLFK�LV�PRUH�DSSHDOLQJ�IRU�DOO�VWXGHQWV��+RZHYHU��PDQ\�RI�PH�LVVXHV�RXWOLQHG�DUH�SDUWLFXODUO\�LPSRUWDQW�IRU�
ZRPHQ� VWXGHQWV� DQG� DOVR� IRU� VWXGHQWV� IURP� XQGHUUHSUHVHQWHG� HWKQLF� JURXSV� LQ� HQJLQHHULQJ�� 7KLV� KDV� EHHQ� FRQILUPHG�
WKURXJK� H[WHUQDO� VWXGLHV� RI� ZRPHQ� DQG� XQGHUUHSUHVHQWHG� JURXSV� LQ� JHQHUDO VFLHQFH� ILHOGV
�� +RZHYHU�� ZH� DUH� QRZ�
FRQGXFWLQJ�VWUXGHO�VXUYH\V�DQG�IRFXV�JURXS�LQWHUYLHZV�>4�JDXJH�WKH�YDOLGLW\�RI�WKHVH�VWDWHPHQWV�IRU�HQJLQHHULQJ�VWXGHQWV��
,QLWLDO� UHVXOWV� RI� ZULWWHQ� VXUYH\V� IRU� D� IUHVKPDQ� FODVV� DQG� D� MXQLRU� FODVV� VHOHFWHG� IRU� SDUWLFLSDWLRQ� LQ� WKH� FXUULFXOXP�
WUDQVIRUPDWLRQ�SURMHFW�DUH�SUHVHQWHG�EHORZ�

(1(6������ )UHVKPDQ�,QWURGXFWLRQ�WR�'HVLJQ

7KH�(1(6�����HQJLQHHULQJ�GHVLJQ�FRXUVH�ZDV� LPSOHPHQWHG� WKURXJK� WKH�(QJLQHHULQJ�&RDOLWLRQ�RI� VFKRROV� IRU�
([FHOOHQFH�LQ�(GXFDWLRQ�DQG�/HDGHUVKLS��(&6(/���7KH�FRXUVH��LV�GHVLJQHG�WR�SURYLGH�D�FRPSOHWH�SURGXFW�GHYHORSPHQW�
H[SHULHQFH�� ,QFOXGLQJ� SURGXFW� GHVLJQ�� &RQVWUXFWLRQ� DQG� HYDOXDWLRQ� IRU� ILUVW� \HDU� HQJLQHHULQJ� VPHOWV�� $ORQJ�ZLQ� EDVLF�
HQJLQHHULQJ� VNLOOV�PH� FRXUVH� SURYLGHV� RSSRUWXQLWLHV� IRU� GHYHORSPHQW� RI�ZULWHU� DQG� RUDO�� 3UHVHQWDWLRQ� VNLOOV�� DQG� UHDP�
ZRUN�VNLOOV��7KH�(1(6�����FRXUVH�LV�FRQVLGHUHG�D�FRQWHPSRUDU\�PRGHO�IRU�,QWURGXFWLRQ�RI�GHVLJQ�RULHQWHG�FODVVHV�HDUO\�
LQ� WKH� HQJLQHHULQJ� FXUULFXOXP��7KH� VWXGHQWV� DUH� VHSDUDWHG� LQWR� WHDPV� RI� �� DQG� �,UH� JLYHQ� D� SURGXFW� VSHFLILFDWLRQ�� 7KH�
VWXGHQWV�PXVW�PHQ�GHVLJQ�D�SURGXFW�PDW�ZLOO�PHHW�WKH�GHVLJQ��6SHFLILFDWLRQV�

7KLV�FRXUVH�KDV�EHHQ�FKRVHQ� IRU�PH�(&73�SURJUDP�EHFDXVH� LW�RIIVHWV�DQ�RSSRUWXQLW\� WR�SRVLWLYHO\� LQIOXHQFH�
DQG� HGXFDWH� ILUVW� \HDU� HQJLQHHULQJ�VWXGHQWV� LQ� JURXS� G\QDPLFV� DQG� WHDP�ZRUNLQJ� VNLOOV�� ,QLWLDWLRQ� RI� WHDP� DFWLYLWLHV�
HDUO\�LQ�WKH�FXUULFXOXP�ZLOO�HVWDEOLVK�DQ�DSSUHFLDWLRQ�RI�WKH�DGYDQWDJHV�PDW�FRPH�RQO\�URXJK�FROODERUDWLRQ��DQG�PH�RXU�
FRPH� RI� WKLV� VKRXOG� EH� EHWWHU� SUHSDUHGQHVV� IRU� PH� WHDP�2ULHQWDWLRQ� RI� D� UHDO� ZRRG� ZRUN� SODFH�� 7KH� FXUULFXOXP�
WUDQVIRUPDWLRQ�PRGLILFDWLRQV�ZKLFK�KDYH�EHHQ� DSSOLHG� >��PLVV�FRXUVH� UHODWH�GLUHFWO\� WR� LWHPV� ,����DQG��� IURP�PH� OLVW�
JLYHQ�DERYH��7KH�PRGLILFDWLRQV�ZHUH�DV�IROORZV�

�� $GGLWLRQDO�FULWHULRQ�ZDV�SODFHG�RQ�WKH�SURGXFW�VSHFLILFDWLRQ�WR�DGG�D�XVHIXO�FRQWH[W�WR�WKH�SURMHFW�JRDOV��
�������$�PRGLILHG�VHW�RI�FULWHULD�ZDV�XVHG�LQ�WKH�VHOHFWLRQ�RI�WHDP�PHPEHUV
�������$�ZRUNVKRS�RQ�JURXS�G\QDPLFV�ZDV�KHOG

(10(�����DQG�����,QWURGXFWLRQ�WR�)OXLG�0HFKDQLFV�DQG�)OXLG�0HFKDQLFV�/DERUDWRU\

,QWURGXFWLRQ� WR� )OXLG� 0HFKDQLFV� �(10(� ����� DQG� )OXLG�0HFKDQLFV� /DERUDWRU\� �(10(� ����� DUH� UHTXLUHG�
FRXUVHV�LQ�WKH�0HFKDQLFDO�(QJLQHHULQJ�FXUULFXOXP��(10(�����KDV�W\SLFDOO\�EHHQ�WDXJKW�DV�D�OHFWXUH�FRXUVH�LQ�ZKLFK�D�
SURIHVVRU�� LQ�D�FODVV�RI��������ZLOO�SUHVHQW� WKH�PDWHULDO�DQG�JDWHG�WKURXJK�KRPHZRUN��4XL]]HV��$QG�WHVWV��(10(�����
ZDV�D��FUHGLU�ODERUDWRU\�FRXUVH�LQ�ZKLFK�PH�VWXGHQWV�SHUIRUPHG���SUHSDUHG�ODEV�DQG�PHQ�ZURWH�UHSRUWV�RQ�WKH�ODEV��7KH�
LQWHUDFWLRQV�ZLQ�UWH�7HDFKLQJ�$VVLVWDQW�ZDV�OLPLWHG�WR�WKH�WLPH�DVVRFLDWHG�ZLQ�WKH�ODEV��7DXJKW�DV�VHSDUDWH�DV�FRXUVHV��
7KH\�DUH�LQWHQGHG�WR�LQWHJUDWH�WKH�WKHRUHWLFDO�OHFWXUHV�LQ�(10(�����ZLWK�WKH�KDQGV�RQ�H[SHULHQFH�LQ�PH�ODERUDWRU\�ZLWK�
SUHSDUHG�ODEV��7KHVH�WZR�FRXUVHV�ZHUH�FKRVHQ�IRU�WKH�(&73�SURMHFW�EHFDXVH�WKH\�DUH�XSSHU�OHYHO

���



8QGHUJUDGXDWH� FRXUVH� ZKLFK� DOO� VWXGHQWV� DUH� UHTXLUHG� ��� UDNH� DQG� ZKLFK� KLVWRULFDOO\� KDYH� UHFHLYHG� ORZHU�PDQ� DYHUDJH�
UDWLQJV�IURP�WKH�VWXGHQWV��GXH�FR�WKH�GLIILFXOW\�RI�WKH�PDWHULDO�DQG�WKH�WHDFKLQJ�3HGDJRJLHV��(YHQ�WKRXJK�WKH�GHSDUWPHQW�KDV�LQYHUVHG�
UHVRXUFH� FR� LPSURYH� ERWK� FRXUVHV� DQG� WR� LQWHJUDWH� WKH� ODEV� LQ�(10(�����ZLWK� WKH� OHFWXUH� LQ�(10(������PH� LQWHQWLRQV�KDV�EHHQ�
WKZDUWHG�E\�WKH�IDFW��WKDW�DOPRVW�����RI�WKH�VWXGHQWV�WDNH�WKH�-DEV�DW�D�ODWHU�GDFH��GXH�WR�WRR�PDQ\�WLPH�FRQVXPLQJ�ODEV�LQ�WKH�MXQLRU�
\HDU��

7KH� UHGHVLJQ�RI� WKH� FRXUVHV�EHJLQV�ZLWK� OLVWLQJ� WKH� WZR� FRXUVHV� DV� RQH��PDNLQJ� LW� LPSRVVLEOH� WR� UDNH� WKH� ODEV� VHSDUDWHO\��
6HFRQGO\��WKH�FRXUVH�LV�VWUXFWXUHG�DV���������KRXU�OHFWXUHV�DQG�D�WZR�KRXU�VWXGLR��7KH�VWXGLRV�DUH�GHVLJQHG�WR�JLYH�D�YDULHG�H[SHULHQFH�
RI�JURXS�SUREOHP�VROYLQJ��H[SDQGHG�GLVFXVVLRQ�RI�WKH�OHFWXUH�PDWHULDO��ODERUDWRULHV��DQG�D�JURXS�SURMHFW��7KH�VWXGHQWV�DUH�GLYLGHG�LQWR�
JURXSV��E\�WKH�VWXGHQW¶V�FKRLFH��DOWKRXJK�VXEWOH�FDUH�ZDV�WDNHQ�WR�LQVXUH WKDW�WKHUH�ZHUH�QR�JURXSV�ZLWK�MXVW�RQH�IHPDOH��7KH�KDQGV�RQ�
DVSHFW�RI�WKH�FRXUVH�ZDV�FKDQJHG�IURP���HTXDO�VL]HG�ODERUDWRULHV�WR���ODEV�UDQJLQJ�IURP�D�RQH�GD\�HYHQW�ZLWK�MXVW�D�VKRUW�RQH�SDJH�
ZULWH�XS�FR�D�VHPHVWHU�ORQJ�SURMHFW�IRU�HDFK�JURXS�RI�VWXGHQWV� 7KH�RWKHU�PDMRU�DOWHUDWLRQ�IRFXVHG�RQ�WKH�VWXGHQW�7HDFKLQJ�$VVLVWDQW�
LQWHUDFWLRQ��7KH�7$V�DUH�QRZ�DVVLJQHG�FR�JURXSV�RI�VWXGHQWV�WR�VXSSRUW�WKH�VWXGHQWV�LQ�WKH�ODEV��OHFWXUHV��KRPHZRUN�DQG�WHVWV��UDWKHU�
WKDQ� MXVW� WKH� ODEV��7KLV� UHTXLUHV�DQRWKHU� OHYHO�RI�SHUVRQDO� LQWHUDFWLRQ�EHWZHHQ� WKH� VWXGHQWV�DQG�7HDFKLQJ�$VVLVWDQW��7KH�FXUULFXOXP�
WUDQVIRUPDWLRQ�PRGLILFDWLRQV�WKDW�KDYH�EHHQ�DSSOLHG�FR�WKLV�FRXUVH�UHODWH�GLUHFWO\�FR�LWHPV��������������DQG�,��7KH�PRGLILFDWLRQV�ZHUH�DV�
IROORZV�

���3ULQFLSOHV�DQG�VXEMHFW�DUHDV�ZHUH�LQWURGXFHG�WKURXJK�UHDO�OLIH�GHPRQVWUDWLRQV�DQG�H[DPSOHV�DQG�WKHQ�FRQQHFWHG�FR�WKH�IXQGDPHQWDOV�
WKDW�WKH\�ZRXOG�EH�OHDUQLQJ�
���6XEMHFW�PDWWHU�ZDV�LQWURGXFHG�LQ�PDQ\�IRUPV�LQFOXGLQJ�YLGHRV��JURXS�SURMHFWV��VDPSOH�SUREOHPV��DQG�VWXGHQW�SUHVHQWDWLRQV�
���$�VSHFLILF�HIIRUW�ZDV�PDGH�FR�ILQG�H[DPSOHV��ZKLFK�ZRXOG�LQWHUHVW�WKH�VSHFWUXP�RI�VWXGHQWV�LQ�WKH�FODVV�
���*URXSV�ZHUH�HVWDEOLVKHG�WR�SHUIRUP�VHPHVWHU��ORQJ�SURMHFWV�DQG�WR�ZRUN�WRJHWKHU�LQ�WKH�VWXGLR�DQG
�RQ�FODVV�DVVLJQPHQWV�
����9DULRXV�IRUPV�RI�VWXGHQW� IHHGEDFN�ZHUH�HPSOR\HG� LQFOXGLQJ�PDQXUH�PLQGHUV��VWXGHQW� LQWHUYLHZV��VHPHVWHU�TXHVWLRQQDLUH��DQG�D�
ILQDO�VXUYH\�

(1�0(�����)UHVKPDQ�WR�'HVLJQ�,QWURGXFWLRQ�6SHFLILFV

02',),&$7,21�2)�352'8&75��63(&,),&$7,216

7KH�SURGXFW�VSHFLILFDWLRQV�DVVLJQHG�WR�HDFK�RI�WKH�(1(6�����VHFWLRQV�LQFOXGHG�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�D�YHKLFOH�ZKLFK�
FRXOG�FDSWXUH�WKH�HQHUJ\�FUHDWHG�ED\����PSK�ZLQG�VRXUFH�DQG�FDUU\�D����OE��SD\ORDG�D�PLQLPXP�GLVWDQFH�RI����IHHW�LQ�D�UHDVRQDEOH�
WLPH�IUDPH��6HYHUDO�VL]H�FRQVWUDLQWV�ZHUH�DOVR�SODFHG�RQ�WKH�ILQDO�SURGXFW��,Q�DGGLWLRQ�WR�WKH�VWDQGDUG�VSHFLILFDWLRQV��WKH�VWXGHQWV�ZHUH�
JLYHQ�VHYHUDO� LQFHQWLYHV� IRU�FRQVWUXFWLQJ�D�SURGXFW� WKDW�ZRXOG�EH�XVHIXO� IRU�KXPDQ�HQWHUWDLQPHQW��)RU�H[DPSOH��ERQXV�SRLQWV�ZHUH�
JLYHQ�IRU�FDUU\LQJ�D�SD\ORDG�PRUH�LQ�OLQH�ZLWK�WKH�ZHLJKW�RI�DQ�DGXOW��$GGLWLRQDOO\��LQFHQWLYH�SRLQWV�ZHUH�DYDLODEOH�WR�WKH�WHDP��ZKLFK�
FRQVWUXFWHG�D�YHKLFOH�MXGJHG�YLVXDOO\�PRVW�DSSHDOLQJ�E\�D�JURXS�RI��WK JUDGH VWXGHQWV�

2%6(59$7,216
,QFRUSRUDWLRQ�RI� WKH�GHVLJQ�PRGLILFDWLRQV�JUHDWO\� LQFUHDVHG� WKH� OHYHO�RI�HQWKXVLDVP�RI�HDFK�RI� WKH� WHDPV��3URGXFW�GHVLJQV�

ZHUH�JHQHUDOO\�GRPLQDWHG�E\�7KH�GULYH�WR�LPSURYH�SD\ORDG�FDSDELOLWLHV��DQG�WR�GHYHORS�D�SURGXFW�WKHPH�WKDW�ZRXOG�DSSHDO�WR�FKLOGUHQ��
6SHFLDO�SURGXFW�IHDWXUHV�VXFK�DV�ELF\FOH�VW\OH�KDQG�EUDNLQJ�V\VWHPV��DGGLWLRQDO�VDIHW\�HTXLSSHG�FR�SURWHFW�\RXQJ�ULGHUV�DQG�GHFRUDWLYH�
SLFWXUHV�DQG�LOOXVWUDWLRQV�ZHUH�LQFOXGHG�RQ�YDULRXV�GHVLJQV��$W�WKH�FRQFOXVLRQ�RI�WKH�VHPHVWHU��D�IHZ�WHDPV�GRQDWHG�WKHLU�GHVLJQV�WR�
ORFDO� KLJK� VFKRRO� DQG� FRPPXQLW\� FHQWHUV��+RZHYHU��ZKHQ� TXHVWLRQHG� DERXW� WKH� XVHIXOQHVV� RI� WKH� SURMHFW���PRVW� VWXGHQWV� GLG� QR� W�
UHFRJQL]H�D�SUDFWLFDO�XVH�IRU�WKH�YHKLFOHV�

&5,7(5,21�)25�7($0�0(0%(5�$66,*10(176
7KH�FULWHULRQ�XVHG�LQ�PDNLQJ�WHDP�VHOHFWLRQV�LQFOXGHG�WKUHH�FRPSRQHQWV�DV�IROORZV�

���(DFK�WHDP�PXVW�KDYH�DW�OHDVW�RQH�PHPEHU�ZLWK�D�UHOLDEOH�FDU�
���1R�WHDP�ZLOO�KDYH�RQO\�RQH�IHPDOH�RU�$IULFDQ�GHVFHQW�PHPEHU�
���1R�WHDP�ZLOO�KDYH�VXEVHWV�RI�PHPEHU¶V�ZKR�GHVFULEH�WKHPVHOYHV�DV�EHLQJ�IULHQGV�

8VLQJ� WKLV� FULWHULRQ��ZRPHQ� VWXGHQWV�ZHUH� DVVLJQHG� FR� WKUHH� RI� WKH� ILYH� WHDPV� LQ� WKH� FODVV�� 2QH� WHDP� KDG� WKUHH�ZRPHQ�
PHPEHUV�� WZR� WHDPV�KDG� WZR�ZRPHQ�PHPEHUV�DQG� WZR�WHDPV�KDG�QR�ZRPHQ�PHPEHUV��2QH�RI� WKH�VHYHQ� LQLWLDOO\�HQUROOHG�ZRPHQ�
VWXGHQWV�VXEVHTXHQWO\�GURSSHG� WKH�FODVV��7KLV�VWXGHQW�KDG�EHHQ�DVVLJQHG�FR� WKH� WHDP�FRPELQLQJ� WKUHH�ZRPHQ�VWXGHQWV��7KHUH�ZHUH�
IRXU�VWXGHQWV�RI�$IULFDQ�GHVFHQW��DQG�QRQH�RI�WKHVH�VWXGHQWV�GURSSHG�WKH�FODVV��2I�WKH�VL[�ZRPHQ�VWXGHQWV�FRPSOHWLQJ�WKH�&ODVV��RQH�
ZDV�RI�$IULFDQ�GHVFHQW�DQG�RQH�RI�+LVSDQLF�GHVFHQW�

2%6(59$7,216

2QH� RI� WKH�PRUH� LQWHUHVWLQJ� WRSLFV� RI� GHEDWH� GXULQJ�PH� FXUULFXOXP� WUDQVIRUPDWLRQ� SURMHFW� JURXS� GLVFXVVLRQV�
LQYROYHG�IDFXOW\�SUHURJDWLYH�LQ�VHOHFWLRQ�RI�LQGLYLGXDOV�WR�EH�JURXSHG�IRU�D�JURXS�DVVLJQPHQW�

���



,Q� VSLWH� RI� HPSLULFDO� HYLGHQFH�� ZKLFK� VXSSRUWV� WKH� VWLSXODWLRQ� WKDW� ZRPHQ� VWXGHQWV� F\QLFDOO\� H[SHULHQFH� IUXVWUDWLRQ� DQG�
GLVVDWLVIDFWLRQ�ZKHQ�LVRODWHG�LQ�WHDP�VLWXDWLRQV��������PDQ\�RI�PH�SDUWLFLSDWLQJ�IDFXOW\�IHOW�VWURQJO\�PDW�FUHDWLQJ�D�IDOVH�HQYLURQPHQW�E\�
LQFUHDVLQJ�WKH�SUHVHQFH�RI�XQGHUUHSUHVHQWHG VWXGHQWV�VKRXOG�QRU�EH�SXUVXHG��7KH�HGXFDWLRQDO�H[SHULHQFH�JDLQHG�IURP�D�PRUH�UHDOLVWLF�
HQYLURQPHQW�LV�RI�PRUH�YDOXH�DQG�ZRXOG�EH�PRUH�DSSUHFLDWHG�IROORZLQJ�JUDGXDWLRQ��$�IHZ�IDFXOW\�PHPEHUV�IDW�PDU�PLVV�ZDV�QRW�DV�
FULWLFDO�IRU�SDUWLFXODUO\�ORZHU�OHYHO�VWXGHQWV�

,Q�SDVW�RIIHULQJV�RI�PH�(1(6�����FODVV��*HQGHU�DQG�HWKQLFLW\�KDYH�QRW�EHHQ�FRQVLGHUHG�LQ�PDNLQJ�WHDP�VHOHFWLRQV��)RU�WKRVH�
SDVW� FDVHV�� LW� KDV� EHHQ� REVHUYHG� PDW� ZRPHQ� VWXGHQWV� �ZKHQ� LVRODWHG�� RIWHQ� FRPSODLQ� RI� QRU� EHLQJ� WDNHQ� VHULRXV� IRU� DQDO\WLFDO
DFWLYLWLHV��$OVR��,W�KDV�EHHQ�REVHUYHG�WKDW�ZRPHQ�VWXGHQWV�EHFRPH�IUXVWUDWHG�ZKHQ�WHDP�PHPEHUV�DUH�UHOXFWDQW�WR�FRPSOHWH�DVVLJQHG�
WDVNV�LQ�D�WLPHO\�PDQQHU��0RUHRYHU��PDOH�VWXGHQWV�RIWHQ�FRPSODLQ�RI�ZRPHQ�WHDP�PDWHV�ZKR�DUH�RYHUO\�FRQFHUQHG�ZLWK�FRPSOHWLQJ
WDVNV�RQ�WLPH�DQG�PDLQWDLQLQJ�DGKHUHQFH�WR�D�SODQQHG�VFKHGXOH�RI�DFWLYLWLHV��8VLQJ�PH�FULWHULD�RI�QR�LVRODWHG�ZRPHQ�VWXGHQWV��DQG�QR�
LVRODWHG�$IULFDQ�GHVFHQW�VWXGHQWV��WKLV�W\SH�RI�VLWXDWLRQ�ZDV�QRW�REVHUYHG�E\�WKH�LQVWUXFWRU�RU�WHDFKLQJ�IHOORZ��$OVR��PH�RYHUDOO�PRUDOH�
DQG�FRKHVLYHQHVV�RI�HDFK�RI�PH�WHDPV�ZDV�PXFK�LPSURYHG�RYHU�SDVW�H[SHULHQFHV�IRU�WKH�VDPH�LQVWUXFWRU�

*5283�'<1$0,&6�:25.6+23

7KH�JURXS�G\QDPLFV�ZRUNVKRS�ZDV�KRVWHG�E\�0V��6\PRQH�&ROTXLWW��D�YROXQWHHU�HOHPHQWDU\�VFKRRO�SDUHQW�ZKR�KDV�JDLQHG�
H[SHULHQFH�LQ�FRDFKLQJ�WHDP�GHVLJQ�SURMHFWV�E\�PDQDJLQJ�D�JURXS�RI�VL[���P�JUDGH�VWXGHQWV�LQ�PH�FRQVWUXFWLRQ�RI�D�EDUUDWU\�SRZHUHG�
YHKLFOH��7KH�DFWLYLW\�ZDV�SDU�RI�D�QDWLRQDO�FRPSHWLWLRQ� WLGHG��2G\VVH\�RI� WKH�0LQGV���7KH�ZRUNVKRS� LQYROYHG�D�VKRUW� LQWURGXFWLRQ�
RXWOLQLQJ� HIIHFWLYH� WHDP� FKDUDFWHULVWLFV� IROORZHG� E\� D� VHULHV� RI� EUDLQVWRUPLQJ� DFWLYLWLHV�� )LQDOO\�� D� KDQGV� RQ� DFWLYLW\�PDW� UHTXLUHG�
EUDLQVWRUPLQJ��JURXS�GHFLVLRQ�PDNLQJ�DQG�DOORFDWLRQ�RI�WDVNV�ZDV�SHUIRUPHG��7KH�ZRUNVKRS�ZDV�KHOG�HDUO\�LQ�WKH�VHPHVWHU��EXU�ZDV�
QRW�GRQH�SULRU�WR�PH�ILUVW�JURXS�KRPHZRUN�DVVLJQPHQW�

'XULQJ�WKH�ZRUNVKRS��EUDLQVWRUPLQJ�DFWLYLWLHV�ZHUH�DVVHVVHG�E\�MXGJHV�ZKR�GHWHUPLQHG�WKH�OHYHO�RI�FUHDWLYLW\�LQ�UHVSRQVHV�
RI�LQGLYLGXDO�WHDP�PHPEHUV�WR�D�JHQHUDO�TXHVWLRQ��%RQXV�SRLQWV�ZHUH DZDUGHG�WR�WHDPV�ZKHQHYHU�SDUWLFXODUO\�FUHDWLYH�UHVSRQVHV�ZHUH�
JLYHQ� E\� RQH� RI� WKH� WHDP�PHPEHUV�� +RZHYHU�� SUHJDPH� FRPPHQWV� JLYHQ� E\� WKH� ZRUNVKRS� IDFLOLWDWRU� SODFHG� D� FOHDU� HPSKDVLV� RQ�
DFKLHYLQJ�D�ODUJH�TXDQWLW\�RI�UHVSRQVHV��DQG�RQ�ZLWKKROGLQJ�MXGJPHQW�RI�UHVSRQVHV�E\�WHDP�PHPEHUV�

2%6(59$7,216

$�IHZ�JHQHUDO�REVHUYDWLRQV�QRWHG�IURP�WKH�ZRUNVKRS�LQFOXGHG�WKH�IROORZLQJ�
���$OPRVW�DOO�RI�WKH�VWXGHQWV�VSHQW�DQ�LQRUGLQDWH�DPRXQW�RI�WLPH�FRQFHQWUDWLQJ�RQ�WKH�MXGJH
V�DVVHVVPHQW�RI�UHVSRQVHV�
JLYHQ�E\�WHDP�PHPEHUV���

���$�IHZ�PDOH�VWXGHQWV�RSHQO\�FKDOOHQJHG�WKH�ZRUWK�RI�HPSKDVL]LQJ�TXDQWLW\�RI�UHVSRQVHV�RYHU�WKH�TXDOLW\�RI�UHVSRQVHV�ZLWK�Q�WKH�
FRQWH[W�RI�D�EUDLQVWRUPLQJ�DFWLYLW\�

���(YLGHQFH�RI�WHDP�FDPDUDGHULH�GHYHORSHG�DV�PH�DFWLYLW\�SURJUHVVHG�

,Q�DGGLWLRQ� WR�PH�REVHUYHG� LPSURYHPHQW� LQ� WHDP�VDWLVIDFWLRQ�IRU�ZRPHQ�VWXGHQWV��PH�WHDP�G\QDPLFV�IRU�PH�RYHUDOO�FODVV�
ZDV�DOVR�JUHHG\�LPSURYHG�RYHU�SDVW�H[SHULHQFHV��$OO�RI�PH�WHDPV�GHPRQVWUDWHG�DQ�DELOLW\�WR�UHVROYH�FRQIOLFW�ZLWK�RXW�LQWHUYHQWLRQ�RQ�
PH� SDU� RI�PH� LQVWUXFWRU� RU�PH� WHDFKLQJ� IHOORZ��7KLV� KDV� SUHYLRXVO\� QRW� RFFXUUHG��$OVR��ZKHQ� VWXGHQWV�ZHUH� TXHVWLRQHG� DERXW�PH�
QXPEHU�RI�WHDPPDWHV�WKH\�UHVSHFWHG��WKH�DYHUDJH�UHVSRQVH�ZDV�����IRU�ZRPHQ�VWXGHQWV�DQG�����IRU�PHQ�VWXGHQWV�

$66(660(17�$1'�(9$/8$7,21

$V�D�PHDQV�RI�HYDOXDWLQJ�PH�HIIHFWLYHQHVV�RI�WKH�PRGLILHG�WHDP�VHOHFWLRQ�FULWHULD�DQG�PH�JURXS�G\QDPLFV�ZRUNVKRS��DQG�
DOVR� WR� EHJLQ� FRPSLODWLRQ� RI� GDWD� RQ� HIIHFWLYH� WHDFKLQJ� SUDFWLFHV� DQG�PHWKRGV�� WZR� VXUYH\V� ZHUH� ZULWWHQ� DQG� GLVWULEXWHG� WR� WKH�
VWXGHQWV��7KH� VXUYH\V�ZHUH�ZULWWHQ�ZLQG� WKH� DVVLVWDQFH�RI� IDFXOW\� DQG�JUDGXDWH� VWXGHQWV� LQ� WKH�GHSDUWPHQW�RI�SV\FKRORJ\�DQG�PH�
(1(6����� LQVWUXFWRU�DQG�WHDFKLQJ�IHOORZ��7KH�ILUVW�VXUYH\�ZDV�GLVWULEXWHG�DIWHU�FRPSOHWLRQ�RI�DSSUR[LPDWHO\�����RI�WKH�VHPHVWHU�
DQG�WKH�VHFRQG�VXUYH\�ZDV�GLVWULEXWHG�DIWHU�FRPSOHWLRQ�RI�DSSUR[LPDWHO\�����RI�WKH�VHPHVWHU��7KH�ILUVW�VXUYH\�ZDV�FRPSOHWHG�E\����
PDOH�DQG���IHPDOH�VWXGHQWV��DQG�PH�VHFRQG�VXUYH\�ZDV�FRPSOHWHG�E\����PDOH�VWXGHQWV�DQG���IHPDOH�6WXGHQWV��$GGLWLRQDOO\��D�WKLUG�
VXUYH\�ZDV GLVWULEXWHG� E\� WKH�:,(� RIILFH� DIWHU� FRPSOHWLRQ� RI� DSSUR[LPDWHO\� ���� RI� WKH� VHPHVWHU��$� IHZ� VWDWLVWLFDOO\� VLJQLILFDQW�
WUHQGV�IRU�WKH�SRSXODWLRQ�VDPSOHG�KDYH�EHHQ�LGHQWLILHG�

6859(<�5(68/76

7KH�VXUYH\V�ZHUH�VWUXFWXUHG�VR�PDW�VWXGHQWV�ZHUH�DVNHG�WR�TXDQWLI\�KRZ�ZHOO�PD\�DJUHHG�ZLQ�D�VWDWHPHQW�RQ�D�VFDOH�IURP���WR����
��LV�VWURQJO\�GLVDJUHHLQJ����LV�VWURQJO\�DJUHH�DQG���LV�QHXWUDO��7KH�VWDWLVWLFDOO\�VLJQLILFDQW�UHVXOWV�DUH�OLVWHG�DQG�GLVFXVVHG�EHORZ�
���$OO�VWXGHQWV�SUHIHU�DQ�FRPLFDOO\�GLYHUVH�HQYLURQPHQW�IRU DFDGHPLF�ZRUN��+RZHYHU��WKLV�LV�PRUH�WUXH�IRU�ZRPHQ�VWXGHQWV��DYJ� ����

LQ�VXUYH\����DYJ� ����LQ�VXUYH\����WKDQ�IRU�PHQ�VWXGHQWV��DYJ� ����LQ�VXUYH\����DYJ� ����LQ�VXUYH\����
���$OO�VWXGHQWV�SUHIHU�D�JHQGHU�PL[HG�HQYLURQPHQW�IRU�DFDGHPLF�ZRUN��7KLV�LV�PRUH WUXH�IRU�ZRPHQ�VWXGHQWV��DYJ� ����LQ�VXUYH\����

DYJ� ����LQ�VXUYH\����WKDQ�IRU�PHQ�VWXGHQWV��DYJ� ����LQ�VXUYH\����DYJ� ����LQ�VXUYH\����
���



���0HQ�VWXGHQWV�DJUHHG�WKDW�LW�LV�LPSRUWDQW�FR�XVH�H[DPSOHV�DQG�JLYH�DVVLJQPHQWV��ZKLFK�DUH�LQFOXVLYH�RI�GLIIHUHQW�JURXSV�RI����SHRSOH�
LQ�WHUPV�RI�JHQGHU�DQG�HWKQLFLW\��DYJ� ����LQ�:,(�VXUYH\���0HQ�DUH�PRUH�RU�OHVV�QHXWUDO��DYJ�� ����LQ�:,(�VXUYH\��

���0HQ�VWXGHQWV�WHQG�WR�DJUHH�WKDW�WHDP�PHHWLQJV�LPSURYHG�IROORZLQJ�WKH�JURXS�G\QDPLFV�ZRUNVKRS��DYJ� ����LQ�VXUYH\����:RPHQ�
VWXGHQWV�ZHUH�QHXWUDO��DYJ� ����LQ�VXUYH\����

���0HQ�VWXGHQWV�WHQGHG�WR�VWURQJO\�DJUHH�WKDW�WHDP�PHHWLQJV�LPSURYHG�RYHU�WKH�FRXUVH�RI�WKH�VHPHVWHU��DYJ� ����LQ�VXUYH\�����0HQ�
VWXGHQWV�WHQGHG�WR�DJUHH�ZLWK�WKLV�VWDWHPHQW�DOVR��EXW�OHVV�VWURQJO\��DYJ� ����LQ�VXUYH\����

���7KH�LQLWLDO�VXUYH\��:KLWH�VWXGHQWV�ZHUH�QHXWUDO�ZKHQ�DVNHG�LI�WHDP�PHHWLQJV�KDG�LPSURYHG�IROORZLQJ�WKH�JURXS�G\QDPLFV�ZRUNVKRS�
�DYHUDJH ������2WKHU�VWXGHQWV�WHQGHG�WR�DJUHH�ZLWK�WKH�VWDWHPHQW��DYHUDJH ����

���7KRXJK�WKH� WHDFKLQJ�IHOORZ�ZDV�QRW�RYHUO\�XWLOL]HG��ZKLWH�VWXGHQWV�ZHUH�VOLJKWO\�PRUH�OLNHO\�FR�DSSURDFK�WKH�WHDFKLQJ�IHOORZ�IRU�
DVVLVWDQFH��DYJ���YLVLWV ������WKDQ�RWKHU�VWXGHQWV��DYJ���9LVLWV ������

2WKHU�VWDWLVWLFDOO\�VLJQLILFDQW�UHVXOWV�LQGLFDWH�WKDW�PHQ�VWXGHQWV�FRQVLVWHQWO\GLVDJUHHG�WKDW�JHQGHU�RU�HWKQLFLW\�ZLOO�DIIHFW�DQ�
LQVWUXFWRU¶V� WHDFKLQJ� DSSURDFK� RU� WKH� VWXGHQW¶V� DELOLW\� FR� OHDUQ��:RPHQ� VWXGHQWV� VWURQJO\� GLVDJUHHG�ZLWK� VWDWHPHQWV� FR� WKLV� HIIHFW��
$OVR��DOO�VWXGHQWV�GLVDJUHHG�WKDW�WHDFKLQJ�PHWKRGV�DQG�H[DPSOHV�SUHVHQWHG LQ�FODVV�SUHSDUHG�WKHP�IRU�FRPSOHWLRQ�RI�WKH�FODVV�SURMHFW�
RU�HQKDQFHG�WKHLU�FRQFHSWXDO�XQGHUVWDQGLQJ�RI�WKH�PDWHULDO��/DVWO\��DOO�VWXGHQWV�IHOW�WKHLU�WHDP�H[KLELWHG�SRVLWLYH�FKDUDFWHULVWLFV��0HQ�
VWXGHQWV�WHQGHG�FR�DJUHH�ZLWK�WKHVH�VWDWHPHQWV��DQG�ZRPHQ�VWXGHQWV�WHQGHG�FR�VWURQJO\�DJUHH

(10(�����DQG�����,QWURGXFWLRQ�WR�)OXLG�0HFKDQLFV�'HWDLOV

7KLV�FODVV�ZDV�FRPSULVHG�RI����VPHOWV�� ���PDOH�DQG���IHPDOH��ZLWK�PRUH�WKDQ�KDOI�RI�WKH�FODVV�EHLQJ�VHQLRUV��7ZR�VXUYH\V�
ZHUH�FRQGXFWHG�� RQH�DW�WKH�PLG�WHUP�LQ�D�VXUYH\�FUHDWHG�E\�WKH�LQVWUXFWRUV�DQG�RQH�DW�WKH�HQG�RI�WKH�VHPHVWHU�LQ�RQH�DGPLQLVWHUHG�E\�
WKH�:,(�SURJUDP��7KH�VXUYH\V�ZHUH�VWUXFWXUHG�VR�WKDW�VWXGHQWV�ZHUH�DVNHG�WR�TXDQWLI\�KRZ�ZHOO�WKH\�DJUHHG�ZLWK�D�VWDWHPHQW�RQ�D�
VFDOH�IURP���WR������LV�VWURQJO\�GLVDJUHH����LV�VWURQJO\�DJUHH�DQG���LV�QHXWUDO�

)RUPLQJ�RI�6WXGLRV�DQG�*URXSV

7KH�VWXGLRV�ZHUH�GHVLJQHG�FR�SURYLGH�DQ�RSSRUWXQLW\�IRU�WKH�VWXGHQWV�WR�ZRUN�RQ�PRUH�GLIILFXOW�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�
OHFWXUH�PDWHULDO��GR�KDQGV�RQ�H[SHULPHQWDWLRQ�FR�IXUWKHU�XQGHUVWDQG�WKH�FRQFHSWV�DQG�FR�GR�D�VHPHVWHU�ORQJ�SURMHFW��)XUWKHUPRUH�LW�
DOORZHG�WKH�SURIHVVRU�FR�KDYH�D�PRUH�SHUVRQDO�LQWHUDFWLRQ�ZLWK�WKH�VWXGHQWV�EH\RQG�ZKDW�FRXOG�EH�H[SHULHQFHG�LQ�WKH�OHFWXUH�IRUPDW�

2EVHUYDWLRQ

7KH� VWXGHQWV� UHSRUWHG� JHWWLQJ� YDOXH� RXW� RI� WKH� VWXGLR� H[SHULHQFH�� ,Q� WKH� PLGWHUP� VXUYH\� ��� VWXGHQWV� ���� ��� FKRVH� WR�
FRPPHQW�WKDW�WKH\�WKRXJKW�WKH�VWXGLRV�ZHUH�D�YDOXDEOH�OHDUQLQJ�FRRO��7KH�ILQDO�VXUYH\�UHVXOWV�FRQILUPHG�WKH�SUHYLRXV�ILQGLQJV�ZLWK�WKH�
FODVV�DSSURYLQJ�RI�JURXS�VWXG\�IRU�XQGHUVWDQGLQJ�OHFWXUHV��������DQG�WKH�VWXGLRV����������EXW�VKRZHG�OLWKH�GLIIHUHQFHV�EHWZHHQ�PHQ�DQG�
ZRPHQ�������IRU�PHQ�DQG������IRU�ZRPHQ��

6HPHVWHU�3URMHFW

<HDUV�DJR�D�EULGJH�LQ�WKH�:DVKLQJWRQ�6WDWH�1DUURZV�FROODSVHG�G��¶�FR�YLEUDWLRQV�FDXVHG�E\�WKH�DLU�IORZ��7KH�JURXSV�ZHUH�
JLYHQ�D�VHPHVWHU�SURMHFW�RI�GHVLJQLQJ�D�URG��ZKLFK�ZRXOG�YLEUDWH�DW�D�YHORFLW\�VSHFLILF�FR�WKHLU�JURXS��ODQG�WKHQ�FR�GHVLJQV�D�FKDQJH�RI�
GHVLJQ� WKDW�ZRXOG� UHPRYH� WKH�YLEUDWLRQ��7KH� VWXGHQWV� KDG� FR�SHULRGLFDOO\� UXP� LQ�SDQV�RI�ZKDW�ZRXOG�EHFRPH� WKHLU� ILQDO� UHSRUW� WR�
GHPRQVWUDWH�WKH�SURJUHVV�WKH\�QHHGHG�FR�EH�KDYLQJ�FR�IXOILOO�WKH�SURMHFW��$OO�WKH�JURXSV�ZRXOG�WHVW�WKHLU�GHVLJQ�LQ�WKH�ZLQG�UXQQHO�FR�
VHH�LI�WKHLU�FDOFXODWLRQV�ZHUH�DFFXUDWH�

2EVHUYDWLRQ

$IWHU�D�VORZ�6WDQ�DOO�RI�WKH�JURXSV�GHPRQVWUDWHG�DQ�LQWHUHVW��ODQG�D�UHVSRQVLELOLW\�RI�JHWWLQJ�WKHLU�GHVLJQ�FR�ZRUN��$��ZLWK�D�
0DQXIDFWXULQJ� ZLWK� 3RO\PHUV� FRXUVH� RIIHUHG� KHUH�� WKH� VWXGHQWV� GHPRQVWUDWHG� �,Q� DELOLW\� FR� XQGHUVWDQG� DQG� VKRZ� LQWHUHVW� LQ� WKH�
GLIILFXOW�DQG�VXEGXH�FRQFHSWV�WKDW�ZHUH�SDQ�RI�WKH�SURMHFW��(YHQ�ZKHQ�WKHLU�XQGHUVWDQGLQJ�RI�WKH�OHFWXUHV�KDG�WKDW��XQGHUJUDGXDWH�DLU��
DERXW�LW��WKHLU�FRPSUHKHQVLRQ�RI�WKH�SURMHFW�ZDV�DW�D�YHU\�GHHS�OHYHO�

6XUYH\�5HVXOWV

%H\RQG�WKH�RWKHU�UHVROHV�UHSRUWHG�WKH�RWKHU�VLJQLILFDQW�UHVROHV�ZHUH�LQ�WKH�DUHD�RI�JHQGHU��(WKQLF�ELDVHV��$OWKRXJK�WKH�FODVV�
IHOW� WKDW� WKHUH�ZHUH� JHQGHU� ELDVHV� LQ� HQJLQHHULQJ� �������� WKH\� IHOW� LW� ZDV� QHDUO\� DEVHQW� LQ� WKH� FODVV� �������� ,QWHUHVWLQJO\�� WKH�PDOH�
UHVSRQVH�ZDV�KLJKHU��������WKDQ�WKH�IHPDOHV���������7KH�UHVXOWV�ZHUH�VLPLODU�IRU�UDFLDO�HWKQLF�ELDVHV�ZKHUH�WKH�FODVV�WKRXJKW�WKDW�LQ�WKH�
ILHOG� WKHLU� ZHUH� ELDVHV� �������� ZKHUHDV� LQ� WKH� FODVV� WKH\� ZHUH� LQVLJQLILFDQW� ������� $JDLQ�� WKH� IHPDOHV� ������� VKRZHG� D� 6WURQJHU�
UHVSRQVH�WKDQ�WKH�PDOHV���������7KH�VDPH�VXUYH\�ZDV�GRQH�LQ D�IOXLGV�FODVV��ZKLFK�ZDV�WDXJKW�WKH�ROG�ZD\��DUH�IHPDOHV�LQ�WKDW�FODVV�
VKRZHG�D�KLJKHU�FRQFHUQ�������ZKHQ�FRPSDUHG�FR�RXU�FODVV��*LYHQ�WKDW�RQH�RI

���



7KH�LQWHQWLRQ�RI�WKH�SURJUDP�ZDV�WR�PDNH�DQ�HQYLURQPHQW�FRQGXFLYH�IRU�ZRPHQ�DQG�PLQRU�LGHV�WKHVH�UHVXOWV�VKRZ�VXFFHVV�
LQ�WKDW�DUHD��

2QH�RWKHU�JRDO�LQ�WKLV�SURJUDP�ZDV�WR�HQKDQFH�ZRPHQ
V�LQWHUHVW�LQ�UHPDLQLQJ�LQ�HQJLQHHULQJ��7KH�VXUYH\�VKRZHG�WKDW��HYHQ�
WKRXJK�WKH�HQYLURQPHQW�ZDV�FRQGXFLYH��ZKLFK�ZDV�DOVR�WUHSDQQHG�E\�WKH�IHPDOH�UHVSRQVH��������WR�WKH HQFRXUDJHPHQW�WR�SDUWLFLSDWH�
LQ�FODVV��DV�FRPSDUHG�WR������IRU�WKH�RWKHU�FODVV���WKHLU�LQWHUHVW�LQ�SXUVXLQJ�HQJLQHHULQJ�ZDV�QRW�HQKDQFHG��������

&21&/86,216

$� FXUULFXOXP� WUDQVIRUPDWLRQ� SURMHFW� LQ� HQJLQHHULQJ� KDV� EHHQ� LQLWLDWHG� ZKLFK� ZLOO� VHHN� WR� LPSURYH� WKH�
DWWUDFWLYHQHVV� DQG� DSSHDO� RI� WKH� HQJLQHHULQJ� FXUULFXOXP� IRU� ZRPHQ� DQG� HWKQLFDOO\� XQGHUUHSUHVHQWHG� VWXGHQWV� LQ�
HQJLQHHULQJ�� *URXS� RI� �� HQJLQHHULQJ� IDFXOW\� KDYH� FRQYHQHG� DQG� LGHQWLILHG� VSHFLILF� ZRPDQ�UHODWHG� LVVXHV� WKDW� VKRXOG�
LPSDFW� UHDOL]DWLRQ� RI� WKH� SURMHFW� JRDOV�� 7KH� LVVXHV� LGHQWLILHG� UHYROYH� DURXQG� WKH� WKHPH� RI� KXPDQL]DWLRQ� RI� WKH�
HQJLQHHULQJ�FXUULFXOXP�WKURXJK�D�SKLORVRSK\�RI�LQFOXVLRQ��HGXFDWLRQ�RI�VWXGHQWV�DQG�IDFXOW\�LQ�EDVLF�KXPDQ�LQWHUDFWLRQ�
VNLOOV�� QHJDWHG� IRU� WKH� UHOHYDQFH� RI� FRXUVH� PDWHULDOV� WR� WRSLFV� DQG� DSSOLFDWLRQV� RI� LQWHUHVW� WR� DOO� VWXGHQW� SRSXODWLRQV�
UHSUHVHQWHG��UHJDUG�IRU�WKH�LQLWLDO�OHYHO�RI�FRPSHWHQFH�RI�DOO�VWXGHQW�SRSXODWLRQV�UHSUHVHQWHG��DQG�RQ�JRLQJ�HYDOXDWLRQ�RI�
WHDFKLQJ�HIIHFWLYHQHVV�DQG�VWXGHQW�HQWKXVLDVP�� ,QLWLDO� UHVXOWV�IURP�VWXGHQW�VXUYH\V� LQGLFDWH�ZRPHQ�VWXGHQWV�SODFH�PRUH�
HPSKDVLV� RQ� WHDP�RULHQWHG� DFWLYLWLHV�� DQG�ZKLOH� DOO� VWXGHQWV� WHQG� WR� SUHIHU� GLYHUVH� DFDGHPLF� HQYLURQPHQWV� LQ� WHUPV�RI�
JHQGHU� DQG� HWKQLFLW\�� WKHVH� LVVXHV� DUH� PRUH� LPSRUWDQW� IRU� ZRPHQ� VWXGHQWV�� :H� DOVR�KDYH� REVHUYHG� WKDW� FRQWURO� RI�
DFDGHPLF� HQYLURQPHQWV� EDVHG� RQ� WKH� QHHGV� RI� WKH� SDUWLFLSDWLQJ� VWXGHQWV� LV�PRUH� OLNHO\� WR� UHVXOW� LQ� LQFUHDVHG� OHYHOV� RI�
VDWLVIDFWLRQ� DQG� HQWKXVLDVP� IRU� ZRPHQ� 6WXGHQWV� 6SHFLILFDOO\�� $YRLGLQJ� LVRODWLRQ� RI� ZRPHQ� VWXGHQWV� IRU� JURXS
DVVLJQPHQWV� DQG� JURXS� LQWHUDFWLRQV� LV� UHFRPPHQGHG�� )LQDOO\�� FRQYHQWLRQDO� PHWKRGV� XVHG� LQ� WHDFKLQJ� HQJLQHHULQJ�
SULQFLSOHV�DQG�FRQFHSWV�GR�QRW�PHHW� WKH�QHHGV�RI�VWXGHQWV�LQ�JHQHUDO��5HJDUGOHVV�RI�JHQGHU�

5()(5(1&(6�

��6KDVKDDQL��/���*HQGHU�'LIIHUHQFHV�LQ�PDWKHPDWLFV�([SHULHQFH�DQG�$WWLWXGH�DQG�7KHLU�5HODWLRQ�WR�&RPSXWHU�$WWLWXGH���
(GXFDWLRQ�7HFKQRORJ\��0D\�-XQH�������
���7RQVR��./���6WXGHQW�/HDUQLQJ�DQG�*HQGHU��-RXUQDO�RI�(QJLQHHULQJ�(GXFDWLRQ��$SULO������
��)HOGHU��5�0��HW��DO����$�/RQJLWXGLQDO�6WXG\�RI(QJLQHHULQJ�6WXGHQW�3HUIRUPDQFH�DQG�5HWHQWLRQ��O,,��*HQGHU�'LIIHUHQFHV�
LQ�6WXGHQW�3HUIRUPDQFH�DQG�$WWLWXGHV���-RXUQDO�RI�(QJLQHHULQJ�(GXFDWLRQ��$SULO������
��)HOGHU��5�0����$�/RQJLUXGLQDO�6WXG\�RI�(QJLQHHULQJ��6WXGHQW�3HUIRUPDQFH�DQG�5HWHQWLRQ��1��,QVWUXFWLRQDO�0HWKRGV�ª�
-RXUQDO�RI�(QJLQHHULQJ�(GXFDWLRQ��2FWREHU������
��%ODQG�� 0�0��� �3HUVSHFWLYHV� RQ� (YDOXDWLRQ� &ODVVURRP� &OLPDWH� 3URJUDPV� IRU� :RPHQ��� :RPHQ� LQ� (QJLQHHULQJ�
&RQIHUHQFH��(IIHFWLQJ�WKH�&OLPDWH���:(3$1���:DVKLQJWRQ��'�&��������
��0F,OZHH��-�6����5RELQVRQ��-�*���:RPHQ�LQ�(QJLQHHULQJ��*HQGHU��3RZHU��DQG�:RUNSODFH�&XOWXUH��$OEDQ\��681<�3UHVV��
�����
��/D\QH�� 0�(��� (QJ�� 3�/�� �$� 1DWLRQDO� 6XUYH\� RI�:RPHQ� DQG�0HQ� (QJLQHHUV�ª�:RPHQ� LQ� (QJLQHHULQJ� &RQIHUHQFH��
(IIHFWLQJ�WKH�&OLPDWH���:(3$1���:DVKLQJURQ��'�&��������
��5RVVHU��6XH�9���HG���7HDFKLQJ�WKH�0DLRULW<��%UHDNLQJ�WKH�*HQGHU�%DUULHU� LQ�6FLHQFH��0DWKHPDULFV��DQG�(QJLQHHULQJ��
1HZ�<RUN��7HDFKHUV�&ROOHJH�3UHVV��&ROXPELD�8QLYHUVLW\��������

%,2*5$3+,(6

'U��3DWULFLD�)��0HDG�LV�DQ�$VVLVWDQW�3URIHVVRU�RI�0HFKDQLFDO�(QJLQHHULQJ�KHUH�DW�WKH�8QLYHUVLW\�RI�
0DU\ODQG��6KH�UHFHLYHG�KHU�3K�'��LQ�HOHFWULFDO�HQJLQHHULQJ�IURP�WKH�8QLYHUVLW\�RI�0DU\ODQG��&ROOHJH�3DUN�LQ�������6LQFH�
KHU�IDFXOW\�DSSRLQWPHQW�LQ�WKH�IDOO�RI�������'U��0HDG�KDV�ZRUNHG�WR�GHYHORSHG�D�SURJUDP�RI�UHVHDUFK�DGGUHVVLQJ�LVVXHV�
LQ� SDFNDJLQJ� DQG� UHOLDELOLW\� RI� RSW� HOHFWURQLF� GHYLFHV� DQG� V\VWHPV�� LQFOXGLQJ� VHPLFRQGXFWRU� ODVHUV� DQG� ILEHU� RSWLF�
DVVHPEOLHV��ILEHU�RSWLF�VHQVRUV�ZLWK�PHGLFDO�DQG�PDQXIDFWXULQJ�DSSOLFDWLRQV��DQG�VFLHQFH�DQG�HQJLQHHULQJ�FXUULFXOXP�
5HIRUP�

'DYLG�%LJLR�KDV�EHHQ�HQJDJHG�LQ�WKH�ILHOG�RI�SRO\PHU�SURFHVVLQJ�IRU�RYHU����\HDUV��+H�UHFHLYHG�KLV�
3K�'��IURP�0�/7��LQ�������6LQFH�MRLQLQJ�WKH�IDFXOW\�RI� WKH�8QLYHUVLW\�RI�0DU\ODQG�DW�&ROOHJH�3DUN��KH�KDV�HVWDEOLVKHG�
WKH�3RO\PHU�3URFHVVLQJ�/DERUDWRU\�ZKLFK�LV�HQJDJHG�LQ�UHVHDUFK�GHGLFDWHG�WR�WKH�TXDQWLILFDWLRQ�RI�PL[LQJ�DV�D�EDVLV�IRU

���



([WUXGHU� SHUIRUPDQFH� HYDOXDWLRQ��'U�� %LJLR� KDV�EHHQ� LQYROYHG�ZLWK� FXUULFXOD� GHYHORSPHQW� IRU� WKH� SDVW�WKUHH�
\HDUV�� +H� KDV� VSHDUKHDGHG� WKH� UHGHVLJQ�RI� D� QXPEHU� RI� FRUH� HQJLQHHULQJ� FRXUVHV�� LQFOXGLQJ� WKH� (QJLQHHULQJ� 3URMHFW��
)OXLG�� '\QDPLFV� DQG� FDSVWRQH� (QJLQHHULQJ� 'HVLJQ� FRXUVHV�� )XUWKHUPRUH�� KH� KDV� EHHQ� LQYROYHG� LQ� WKH� FUHDWLRQ� RI�
0DQXIDFWXULQJ�ZLWK�3RO\PHUV�FRXUVH��7KLV�FRXUVH��DV�GHYHORSHG�RYHU�WKH�ODVW�WZR�VHPHVWHUV�E\�D�FURVV�GLVFLSOLQDU\�JURXS�
RI� IDFXOW\� IURP�0HFKDQLFDO�� &KHPLFDO� DQG�0DWHULDOV� (QJLQHHULQJ� 'HSDUWPHQWV�� LQYROYHV� GHYHORSLQJ�� LQ� FROODERUDWLRQ�
ZLWK�ORFDO�LQGXVWULDO�SDUWQHUV��D�VSHFLILF�SUREOHP�LQ�SRO\PHU�PDQXIDFWXULQJ�ZKLFK�FDQ�EH�KDQGOHG�LQ�D�VLQJOH�VHPHVWHU�E\�
XSSHU�OHYHO�XQGHUJUDGXDWHV�ZRUNLQJ�LQ�WHDPV�RI�����VWXGHQWV��+H�LV�DOVR�WKH�&KDLU�RI�WKH�7HDFKLQJ�([FHOOHQFH�FRPPLWWHH�
IRU� WKH� 6FKRRO� RI� (QJLQHHULQJ�� 'U�� %LJLR� LV� WKH� (GXFDWLRQ� &KDLU� IRU� WKH� ([WUXVLRQ� 'LYLVLRQ� RI� WKH� 63(� DQG� RI� WKH�
%DOWLPRUH�:DVKLQJWRQ�6HFWLRQ

(OL]DEHWK�5RVHQIHOG�LV�WKH�XQGHUJUDGXDWH�WHDFKLQJ�IHOORZ�DVVLVWLQJ�'U��3DWULFLD�0HDG�LQ�WKH�$�-��&ODUN�6FKRRO�RI�
(QJLQHHULQJ
V� &XUULFXOXP� 7UDQVIRUPDWLRQ� 3URMHFW�� 6KH� LV� ZRUNLQJ� WRZDUGV� D� VHFRQG� EDFKHORU¶V� GHJUHH� DW� 8��&3� LQ�
0HFKDQLFDO�(QJLQHHULQJ��3ULRU�WR�KHU�FDUHHU�FKDQJH��0V��5RVHQIHOG�ZDV�WKH�$VVLVWDQW�3URJUDP�'LUHFWRU�DW�1HZ�5RFKHOOH��
+RVSLWDO�0HGLFDO�&HQWHU
V�&DUGLDF�5HKDELOLWDWLRQ
�&HQWHU��1HZ�<RUN���6KH�UHFHLYHG�KHU�ILUVW�EDFKHORU
V�GHJUHH�LQ�+HEUDLF�
6WXGLHV�IURP�5XWJHUV�&ROOHJH��1-�DQG�D�0DVWHU
V�GHJUHH�LQ�([HUFLVH�6FLHQFH�IURP�4XHHQV�&ROOHJH��1<�

���
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6XVDQ�&DYLQ��3K�'��	�$P\�6LVNLQG��3K�'�

3�2�:�(�5��SRVLWLYH�2SSRUWXQLWLHV�IRU�:RPHQ�(QJLQHHUV
�5HWHQWLRQ�

1HZ�-HUVH\�,QVWLWXWH�RI�7HFKQRORJ\

1HZDUN��1HZ�-HUVH\������

$EVWUDFW� 6H[LVW� DQG� UDFLVW� MRNHV� DUH� SDUW� RI� FDPSXV� VXE�FXOWXUH� DW� ILYH 1HZ� -HUVH\� FROOHJHV� VXUYH\HG�� HVSHFLDOO\� RQ�
VXEXUEDQ�FDPSXVHV��PRUH� WKDQ�XUEDQ��)DFXOW\�SHUFHSWLRQV�RI� WKH�FODVVURRP�YDU\�PRUH�E\�JHQGHU��QDWLRQDOLW\��HWKQLFLW\�
DQG�GHSDUWPHQWDO�GLYLVLRQ�WKDQ�E\�UDFH��&ODVVURRP�VH[�UDWLRV��PRUH�WKDQ�DQ\�YDULDEOH�VWXGLHG��SRODUL]H�IDFXOW\�E\�JHQGHU��
UDFH��QDWLRQDOLW\��DQG�HWKQLFLW\��0DOH�SURIHVVRUV�GR�QRW�WKLQN�WKH�KLJK�PDOH��ORZ�IHPDOH�VWXGHQW�VH[�UDWLRV�RI�HQJLQHHULQJ�
FODVVURRPV� PDWWHU� PXFK�� :RPHQ� SURIHVVRUV� GR�� :KLWH� (XUR�$PHULFDQV� WKLQN� WKH\� PDWWHU� PRUH� WKDQ� LQWHUQDWLRQDO�
SURIHVVRUV�RI�FRORU��HVSHFLDOO\�$VLDQ��7KH�HQJLQHHULQJ�VFLHQFH�FODVVURRP�LV�VWLOO�D�JHQGHUHG�VSDFH�

.H\ZRUGV� *HQGHU��+DWH�6SHHFK��(QJLQHHULQJ�6H[�5DWLRV��DQG�1DWLRQDOLW\

,Q� WKH� VSULQJ� VHPHVWHU� RI� ������ ���� IDFXOW\� VXUYH\V�ZHUH� FROOHFWHG� IRU� D�1DWLRQDO� 6FLHQFH� )RXQGDWLRQ� JUDQW�
FDOOHG�3�2�:�(�5���3RVLWLYH�2SSRUWXQLWLHV�IRU�:RPHQ�(QJLQHHUV
�5HWHQWLRQ��DW���WKH�1HZ�-HUVH\�,QVWLWXWH�RI�7HFKQRORJ\�
�1�-�� ��� 7��� $QG� IRXU� FRPPXQLW\� FROOHJHV� ZKLFK� KLVWRULFDOO\� WUDQVIHU� VWXGHQWV� WR�1�-�,�7��+XGVRQ�&RXQW\�&ROOHJHLQ�
-HUVH\�&LW\�DQG�1�-�O��7��LQ�1HZDUN�DUF�XUEDQ�FDPSXVHV�LQ�WKH�1HZ�<RUN�PHWURSROLWDQ�DUHD��ZKLOH�WKH�RWKHU�WKUHH�FRXQW\�
FR,,HJHV��0LGGOHVH[��2FHDQ��DQG�%URRN�GDOH��DUH�ORFDWHG�RQ�VXEXUEDQ�FDPSXVHV�LQ�FHQWUDO�1HZ�-HUVH\��7KH�3�2��:�(�5��
VWXG\� SULPDULO\� IRFXVHG� RQ� IDFXOW\� DWWLWXGHV� WRZDUG� ZRPHQ� LQ� HQJLQHHULQJ�� VFLHQFH� DQG� WHFKQRORJ\�� +RZHYHU��
KXPDQLWLHV� DQG� VRFLDO� VFLHQFHV� IDFXOW\� ZHUH� DOVR� VXUYH\HG� WR� WHVW�FRQYHQWLRQDO� VWHUHRW\SHV� DERXW� KRZ� �OLEHUDO��WKH�
OLEHUDO�DUWV�UHDOO\�DUH�FRPSDUHG�WR�HQJLQHHULQJ�DQGVFLHQFH��$GGLWLRQDOO\��UDFH��HWKQLFLW\��DQG�QDWLRQDOLW\�ZHUH�VWXGLHG�LQ�
UHODWLRQ�WR�IDFXOW\�DWWLWXGHV�WRZDUG�ZRPHQ�VWXGHQWV�DQG�IDFXOW\��&ODVVURRP�LVVXHV�DQG�FDPSXV�FOLPDWH��SDUWLFXODUO\�KDWH�
VSHHFK��ZHUH�DQDO\]HG�

�� 0(7+2'

7KH� 3�2�:�(�5�� TXHVWLRQQDLUH� ZDV� GHVLJQHG� �)DOO� ������ E\� UHYLHZLQJ� RWKHU� XQLYHUVLW\� IDFXOW\� VXUYH\V� LQ� RUGHU� WR�
EXLOG�RQ�SUHYLRXV�UHVHDUFK��WKHQ�FXOOHG�GRZQ�WR�WKH�WKUHH�PRVW�UHOHYDQW�VXUYH\V�WR�ILW�D�VWDWH�HQJLQHHULQJ�LQVWLWXWH��D��'U��
6XH� 5RVVHU
V� VXUYH\� RQ� FODVVURRP� FOLPDWH� WDUJHWHG� DW� WKH� 8QLYHUVLW\� RI� 6RXWK� &DUROLQD� VFLHQFH� IDFXOW\�� E�� %DOO� 6WDWH�
8QLYHUVLW\
V�TXHVWLRQV�RQ�IDFXOW\�FROOHJLDOLW\��DQG�F��1RUWKZHVWHUQ�8QLYHUVLW\
V�FDPSXV�FOLPDWH�TXHVWLRQV�RQ�UDFLVP�DQG�
VH[LVP��7ZHQW\�HLJKW� IDFXOW\� LQWHUYLHZV�ZHUH� FRQGXFWHG�DW� DOO���1HZ�-HUVH\�FROOHJHV� �)DOO�������DORQJ�ZLWK��� IDFXOW\�
IRFXV�JURXSV��DQ�DOO�PDOH�JURXS��DQ�DOO�IHPDOH�JURXS��DQG�D�PL[HG�JHQGHU�IDFXOW\�JURXS��DW�0LGGOHVH[�&RXQW\�&ROOHJH��WR�
KRQH� VXUYH\� TXHVWLRQV�� 7KH� IDFXOW\� VXUYH\� ZDV� SURWHVWHG� DW� %URRN� GDOH� &RPPXQLW\� &ROOHJH� �-DQXDU\� ������� WKHQ�
DGPLQLVWHUHG�WR�WKH�HQWLUH�IXOO�WLPH�DQG�D�VDPSOH�RI�SDUW�WLPH�)DFXOW\�LQ�(QJLQHHULQJ�6FLHQFH�0DWK�+XPDQLWLHV�6RFLDO
6FLHQFHV�DW�WKH�RWKHU�IRXU�FROOHJHV�DW�WKHLU�ILUVW

���



IDFXOW\�PHHWLQJ�RI�WKH�6SULQJ�VHPHVWHU�� 7KH�IDFXOW\�VXUYH\HG�DUH�EURNHQ�GRZQ�E\�FROOHJH�LQ�WKLV�ZD\���

7DEOHW��)DFXOW\�%UHDNGRZQ�E\�&ROOHJH�

���&$0386�&/,0$7(�5(68/76 �Q ����

7KH�IROORZLQJ�FDPSXV�FOLPDWH�WUHQGV�ZHUH�UHSRUWHG�E\�IDFXOW\�DW�DOO�ILYH�FROOHJHV�VXUYH\HG�

����8UEDQLW\�	�+DWH�6SHHFK�

,QFUHDVHG�8UEDQLW\� �/HVV�+DWH�6SHHFK�DJDLQVW�X�V��0LQRULWLHV��:RPHQ��%ODFNV��-HZV�	�*D\V��
/HVV�KDWH�VSHHFK��ZDUPHU�FOLPDWH��LV�UHSRUWHG�RQ�XUEDQ�FDPSXVHV�ZKLOH�PRUH�KDWH�VSHHFK��FKLOOLHU�FOLPDWH��LV�UHSRUWHG�RQ�

VXEXUEDQ�FDPSXVHV�E\�IDFXOW\�LQ�1HZ�-HUVH\��7KH�PDMRULW\��DERXW������RI�6XEXUEDQ�FROOHJH�IDFXOW\�UHSRUW�RFFDVLRQDOO\

� 7KH�32:(5�VXUYH\�ZDV� DGPLQLVWHUHG� �-DQXDU\�0DUFK�������E\� WKH�32:(5�3,�DQG�32:(5�)DFXOW\�PHQWRU�� DW�0LGGOHVH[�E\�
(QJLQHHULQJ�7HFKQRORJ\� �3K\VLFV�3URIHVVRU� -RVHSKLQH�/DPHOD�DQG�0DWK�3URIHVVRU�/XF\�*XOOR�� DW�+XGVRQ�&RXQW\�&ROOHJH�E\� WKH�
&RRUGLQDWRU�RI�(QJLQHHULQJ�6FLHQFH��3URIHVVRU�0RMGHK�7EDWEDWEDLH��DQG�DW�2FHDQ�&RXQW\�&ROOHJH�E\�0DWK�3URIHVVRU�-XG\�/HQN��$W�
1�-�,�7�� LW�ZDV� DGPLQLVWHUHG� DW�(QJLQHHULQJ�'HSDUWPHQWDO�PHHWLQJV� LQ�)HEUXDU\�DQG�0DUFK������E\� WKH�32:(5�3,��'U��5R[DQQH�
+LOW]��DQG�'U��-XG\�9DO\R�ZLWK� WKH�KHOS�RI�(QJLQHHULQJ�'HSDUWPHQW�FKDLUV��7KH�VXUYH\�ZDV�DGPLQLVWHUHG�E\�$VVRFLDWH�'HDQ�$QQH�
:LOH\�WR�WKH�&ROOHJH�RI�6FLHQFH�DQG�/LEHUDO�$UWV�DW�1�-�,�7��E\�FDPSXV�PDLO�

� 1�-�,�7��)DFXOW\� 6DPSOH� 7KH�1�-�,�7�� )DFXOW\� VDPSOH� FRQVLVWV� RI� ����PDOH� DQG� IHPDOH�SURIHVVRUV�� IURP� WKH�1HZDUN�&ROOHJH�RI�
(QJLQHHULQJ� DQG� &ROOHJH� RI� 6FLHQFH� 	� /LEHUDO� $UWV� �&6/$��� 0RVW� RI� WKH� IDFXOW\� VDPSOH� ZHUH� IXOO� WLPHUV� LQ� (QJLQHHULQJ� RU�
0DWK�6FLHQFH��EXW�IRU�FRPSDUDWLYH�SDUHVHV��D�VPDOO�QXPEHU�RI�VRFLDO�VFLHQFH�DQG�KXPDQLWLHV�IDFXOW\�DQG�SDUW�WLPHUV�DW�1�-�,�7��ZHUH�
DOVR�VXUYH\HG��1�-�,�7��RQO\�KDG���IXOO�WLPH�ZRPHQ�HQJLQHHULQJ�SURIHVVRUV�GXULQJ�WKH�VSULQJ�RI������

+HDULQJ� VH[LVW� ODQJXDJH�� VH[LVW� DQG� UDFLVW� MRNHV� ZKHUHDV� WKH� PDMRULW\� �DERXW� ����� RI� XUEDQ� FROOHJH� IDFXOW\� UHSRUW� QHYHU�
KHDULQJ� UDFLVW� RU� VH[LVW� VSHHFK�E\� IDFXOW\�VWHP�DGPLQLVWUDWRUV��&RQVLVWHQWO\� WKURXJKRXW� WKH� VWXG\��PRUH� IDFXOW\�DW� VXEXUEDQ�VFKRROV�
UHSRUW�FKLOO\�FOLPDWH�LQFLGHQWV�RI DOO�GHJUHHV��UDQJLQJ�IURP�KDWH�VSHHFK�WR�YLROHQW�DFWLRQ��WKDQ�IDFXOW\�DW�XUEDQ�FDPSXVHV��,Q�IDFW��WKH�
IDUWKHU�VRXWK�JHRJUDSKLFDOO\�RQH�JRHV�DZD\�IURP�1HZ�<RUN�LQWR�1HZ�-HUVH\��WKH�SHUFHQWDJH�RI�IDFXOW\�UHSRUWLQJ�KDWH�VSHHFK�DJDLQVW�
$PHULFDQ�ZRPHQ��UDFLDO�PLQRULWLHV��-HZV��DQG�JD\V�LQFUHDVHV�

8UEDQLW\�	�1DWLRQDOLW\�� 6XEXUEDQ�&ROOHJH�)DFXOW\�5HSRUW�0RUH�6WXGHQWV�0DNH� �'HURJDWRU\�5HPDUNV�$ERXW� 6RPHRQH
V�

1DWLRQDOLW\��7KDQ�)DFXOW\��:KHUHDV�8UEDQ�&ROOHJH�)DFXOW\�5HSRUW�7KH�5HYHUVH� 8UEDQ�IDFXOWLHV�LQ�1HZ�-HUVH\ KHDU�PRUH�GHURJDWRU\�
UHPDUNV�DERXW�RQH
V�QDWLRQDOLW\�PDGH�E\� IDFXOW\� WKDQ�VWXGHQWV��7KLV� WUHQG�PD\�EH�H[SODLQHG�E\�D� ODUJHU� LQWHUQDWLRQDO�SRSXODWLRQ�RI�
ERWK�SURIHVVRUV�DQG�VWXGHQWV�DW�XUEDQ�VFKRROV�LQ�WKH�1HZ�<RUN�PHWURSROLWDQ�DUHD�WKDQ�LQ�WKH�VXEXUEV��1DWLRQDOLW\�LV�PRUH�DQ�LVVXH�DW�
XUEDQ�FROOHJHV�DPRQJ�IDFXOW\�WKDQ�WKH�VXEXUEDQ�FROOHJHV��WKRXJK�LW�LV�QRW�LUUHOHYDQW�WKHUH�HLWKHU�

+RPRSKRELD�� 7ZR�1HZ� -HUVH\� WUHQGV��+RPRSKRELF� UHPDUNV� DUF�PDUF� FRPPRQ� DPRQJ� VWXGHQWV� WKDQ� IDFXOW\�� EXW� DUH� IDU�
PRUH� FRPPRQ� DPRQJ� ERWK� SURIHVVRUV� DQG� VWXGHQWV� LQ� 1HZ� -HUVH\� VXEXUEV� WKDQ� LQ� WKH� FLWLHV� RI� 1HZDUN� DQG� -HUVH\� &LW\��0RUH�
VWXGHQWV� DUH� RYHUKHDUG� PDNLQJ� DQWLJD\� UHPDUNV� WKDQ� IDFXOW\� DW� DOO� FROOHJHV� VWXGLHG�� 7KLV� PD\� FRUUHODWH� ZLWK� DJH��
)DFXOW\�VWDII�DGPLQLVWUDWRUV�RFFDVLRQDOO\�PDNH�DQWL�JD\�UHPDUNV�RYHUKHDUG�E\�QHDUO\�KDOI�WKH�IDFXOW\�DW�VXEXUEDQ�FROOHJHV�FRPSDUHG�
WR�OHVV�WKDQ�RQH�WKLUG�RI�XUEDQ�IDFXOW\��

�����6H[LVW�	�5DFLVW�-RNHV

)DFXOW\�6WDII�$GPLQLVWUDWRUV�$UH�-XVW�$V�/LNHO\�$V�6WXGHQWV�7R�%H�2YHUKHDUG�7HOOLQJ�6H[LVW� $QG�5DFLVW�-RNHV�$QG�8VLQJ�

6H[LVW� /DQJXDJH� $W� $OO� &ROOHJHV� 6WXGLHG� )DFXOW\� UHSRUW� OLWWOH� GLIIHUHQFH� DPRQJ IDFXOW\�VWDII�DGPLQLVWUDWRUV� 	� VWXGHQWV� UHJDUGLQJ�
RYHUKHDULQJ�UDFLVW�DQG�VH[LVW�MRNHV��+RZHYHU��DW�DOO�ILYH�VFKRROV��VH[LVW�ODQJXDJH�DQG�VH[LVW�MRNHV�DUH�KHDUG�E\�PRUH�IDFXOW\�WKDQ�UDFLVW�
MRNHV��5DFLVW�DQG�VH[LVW�MRNHV�DUH�SHUYDVLYH�LQ�1HZ�-HUVH\�FROOHJHV�VXUYH\HG�LQ�������6H[LVW�ODQJXDJH�DQG�MRNHV�DUH�UHSRUWHG�E\

���

1�-�,�7 ���������������
%URRN�GDWH ��� �����
2FHDQ ��� �����
+XGVRQ �� ����

7RWDO�� ���



7KH�PDMRULW\�������RI�DOO�VXEXUEDQ�FROOHJH�IDFXOW\�DQG�E\�DERXW�����RI�XUEDQ�FROOHJH�IDFXOW\�DQG�WKXV�FRQVWLWXWH�SDUW�RI�FRUH�
FROOHJH�VXE�FXOWXUH�LQ�1HZ�-HUVH\�

�����6WXGHQW�9LROHQFH

)DFXOW\�:LWQHVV�6WXGHQWV�7KUHDWHQLQJ�	�8VLQJ�0RUH�9LROHQFH�7KDQ�)DFXOW\�

$W�DOO�FROOHJHV�VXUYH\HG��PRUH�IDFXOWLHV�UHSRUW�RFFDVLRQDOO\�ZLWQHVVLQJ�VWXGHQWV�WKUHDWHQ�YLROHQFH�DQG�XVH�SK\VLFDO�YLROHQFH�
WKDQ�IDFXOW\��VWDII��$GPLQLVWUDWRUV��7KH�RFFDVLRQDO�LQFLGHQFH�RI�IDFXOW\�REVHUYHG�VWXGHQW�SK\VLFDO�YLROHQFH�YDULHV�E\�FROOHJH�FDPSXV��
UDQJLQJ� IURP����� WR�����RI� IDFXOW\�� GHSHQGLQJ�RQ� WKH� FROOHJH��7KHUH� LV� QR� FOHDU SDWWHUQ�RI� VWXGHQW� YLROHQFH�EDVHG�RQ� WKH�XUEDQ�
VXEXUEDQ�FRQWLQXXP��ZKLFK�GHILHV�FRQYHQWLRQDO�VWHUHRW\SLQJ�DERXW�WKH�YLROHQFH�RI�LQQHU�FLW\�OLIH�

�����*HQGHU�	�+DWH�6SHHFK�

*HQGHU�PDNHV� OLWWOH� GLIIHUHQFH� LQ�)DFXOW\� 5HSRUWV� RI� 6H[LVW� 6SHHFK�RQ�&DPSXV��0HQ ZHUH� HTXDOO\� DV� OLNHO\� DV�ZRPHQ� WR�
UHSRUW�RYHUKHDULQJ�VH[LVW�ODQJXDJH�RU�VH[LVW�MRNHV�RQ�FDPSXV��7KLV�LPSOLHV�WKDW�VH[LVW�MRNHV�DUH�WROG�LQ�IURQW�RI�ZRPHQ�DV�ZHOO�DV�PHQ��
*HQGHU�PDGH�OLWWOH�GLIIHUHQFH�LQ�IDFXOW\�UHSRUWV�RI�DOO�IRUPV�RI�FKLOO\�FOLPDWH�LVVXHV�H[FHSW�LQ�WZR�DUHDV��UDFLVW�MRNHV�DQG�VWDONLQJ�

*HQGHU�$IIHFWV�)DFXOW\�5HSRUWV�RI�5DFLVW�-RNHV�7KH�PDMRULW\�RI�PDOH�IDFXOW\�DW�DOO���&ROOHJHV�VXUYH\HG�UHSRUW�KHDULQJ�UDFLVW�
MRNHV�RQ�WKHLU�FDPSXV�ZKLOH�WKH�PDMRULW\�RI�IHPDOH�IDFXOW\�������KDYH�QRW�KHDUG UDFLVW�MRNHV��,QWHUSUHWDWLRQ��7KLV�PD\�PHDQ�WKDW�PDQ�
WHOO�HDFK�RWKHU�UDFLVW�MRNHV�PRUH�WKDQ�ZRPHQ�GR�WR�HDFK�RWKHU��3HUKDSV�PRUH�LPSRUWDQWO\��LW�DSSHDUV�WKDW�PHQ�GR�QRW�WHOO�UDFLVW�MRNHV�LQ�
WKH�SUHVHQFH�RI�ZRPHQ�IDFXOW\�DV�2IWHQ�DV�WKH\�GR�LQ�WKH�SUHVHQFHRI�PDOH�IDFXOW\�RQ�WKHVH���1HZ�-HUVH\�FDPSXVHV�

*HQGHU�$IIHFWV�)DFXOW\�5HSRUWV�RI�6WDONLQJ�LQFLGHQWV��1R�PDOH�IDFXOW\�UHSRUW�NQRZOHGJH�RI�P\�VWDONLQJ�LQFLGHQW�ZKHUH�WKH�
SHUSHWUDWRU� LV� 
DFXLW\�VWDII��$GPLQLVWUDWRU�� 2QO\� IHPDOH� IDFXOW\� ����$OO� UHSRUWV� RI� VWDONLQJ� E\� 
DFXLW\�VWDII�DGPLQLVWUDWRUV� WKXV� FRPH�
IURP�IHPDOH�DFXLW\��+RZHYHU��PDOH�IDFXOWLHV�DUH�DZDUH�RI�VWXGHQW�VWDONLQJ�LQFLGHQWV�

���*(1'(5�$))(&76�1-�7�)$&8/7<�3(5&(37,216�2)�7+(�&/$665220

/RRNLQJ� DW� WKH� HQJLQHHULQJ�VFLHQFH� FODVVURRP�� VRPH� LQWHUHVWLQJ�JHQGHU�GLIIHUHQFHV�HPHUJH�DPRQJ�1�-�,�7�� IDFXOW\�DURXQG�
WKH� YDULRXV� WRSLFV� RI� VH[� UDWLRV�� ZRPHQ� JUDGXDWH� VWXGHQWV� DQG� PDOH� VWXGHQWV�� 7KH� PDMRULW\� RI� 1�-�,�7�� 0DOH� SURIHVVRUV� DQVZHU�
GLIIHUHQWO\�IURP�WKH�PDMRULW\�RI�IHPDOH�SURIHVVRUV�UHJDUGLQJ�WKHVH�YDULDEOHV�

�����)HPDOH�*UDGXDWH�6WXGHQWV�+DYH�$�'LIILFXOW�7LPH

7KH�PDMRULW\�RI�1�-�,�7��PDOH�SURIHVVRUV�VXUYH\HG�������GLVDJUHH��ZKLOH�WKH�PDMRULW\�RI�IHPDOH�SURIHVVRUV�������DJUHH���,�
WKLQN�WKDW�IHPDOH�JUDGXDWH�VWXGHQWV�KDYH�D�PRUH�GLIILFXOW�WLPH�WKDQ�PDOH�JUDGXDWH�VWXGHQWV��

�����6WXGHQW�VH[�UDWLRV�DIIHFW�FODVVURRP�G\QDPLFV

$Q�RYHUZKHOPLQJ�PDMRULW\� ������RI�ZRPHQ�SURIHVVRUV�DJUHH�ZKLOH�����RI�1�-�,�7��PDOH�SURIHVVRUV� �WKH�PRGH��GLVDJUHH�
WKDW��7KH�UDWLR�RI�PDOH�WR�IHPDOH�VWXGHQWV�DIIHFWV�FODVVURRP�G\QDPLFV���

�����ZKHWKHU�PDOH�VWDWHOHVV�WDON�PRUH�LQ�FODVV

7KH� PDMRULW\� RI� 1�-�,�7�� PDOH� SURIHVVRUV� ������ GLVDJUHH�� ZKLOH� WKH� PDMRULW\� RI� IHPDOH� SURIHVVRUV� ������ DJUHH� �0DOH�
VWXGHQWV�DUH�PRUH�DFWLYH�LQ�UHVSRQGLQJ�WR�TXHVWLRQV�WKDQ�IHPDOHV��

�����ZKHWKHU�VH[�GLVFULPLQDWLRQ�FKDUJHV�DUH�XQIRXQGHG

6L[W\�WKUHH�SHUFHQW�RI�ZRPHQ�GLVDJUHH�WKDW��&KDUJHV�RI�VH[�GLVFULPLQDWLRQ�DUH�IUHTXHQWO\�XQIRXQGHG���ZKLOH������RI�1�-�,��
7��PDOH�SURIHVVRUV��VD\�WKH\�KDYH�QR�RSLQLRQ�RQ�WKLV�VXEMHFW�

�����0HQ�FRPIRUWDEOH�ZLWK�ZRPHQ�ERVVHV

7KH�PDMRULW\�������RI�ZRPHQ�SURIHVVRUV�GLVDJUHH�WKDW��0RVW�PHQ�ZRXOG�EH�FRPIRUWDEOH�ZRUNLQJ�IRU�D�ZRPDQ�ERVV��ZKLOH�
WKH�PRGH�������RI�1�-�,�7��PDOH�SURIHVVRUV�VD\�WKH\�KDYH�QR�RSLQLRQ�RQ�WKLV�VXEMHFW�

�����6RFLDOL]LQJ�ZLWK�FROOHDJXHV�DGYDQFHV�FDUHHU

7KH�PRGH�������RI�ZRPHQ�SURIHVVRUV�DJUHHV�WKDW��6RFLDO�LQWHUDFWLRQV�ZLWK�P\�FROOHDJXHV�KDYH�EHHQ�LPSRUWDQW�WR�P\�FDUHHU�
DGYDQFHPHQW��ZKLOH�WKH�PRGH�RI�PDOH�SURIHVVRUV�������GLVDJUHH��0RUH�PLQRULW\�SURIHVVRUV�EHOLHYH�WKDW�VRFLDOL]LQJ�ZLWK

���



&ROOHDJXHV�KHOS�FDUHHU�DGYDQFHPHQW�WKDQ�ZKLWH�SURIHVVRUV�GR��7KLV�VXJJHVWV�WKDW�ZKLWH�PHQ�HLWKHU�GR�QRW�VHH�RU�EHOLHYH�WKDW�
�WKH�ROG�ER\�QHWZRUN��RSHUDWHV�DV�PXFK�DV�ZRPHQ�DQG�PLQRULWLHV�

���0$/(�	�)(0$/(�352)(66256�$*5((�21�)�$&8/�7<��678'(17�5(/$7,216

7KH�JHQGHU�RI�D�SURIHVVRU�PDGH�OLWWOH�RU�QR�GLIIHUHQFH�LQ�WKHLU�DQVZHUV�WR�PRVW�VXUYH\�TXHVWLRQV��(QJLQHHULQJ�DQG�VFLHQFH�
SURIHVVRUV�VXUYH\HG�LQ�1HZ�-HUVH\�JHQHUDOO\�DJUHH�RQ�IDU�PRUH�IDFXOW\�VWXGHQW�LVVXHV�WKDQ�WKH\�GLVDJUHH��7KH�PDMRULW\�RI�ERWK�IHPDOH�
DQG�PDOH�SURIHVVRUV�DJUHH�RQ�WKH�IROORZLQJ�FODVVURRP�LVVXHV�

�����0RVW�SURIHVVRUV�FRPIRUWDEOH�ZLWK�JUDGXDWH�VWXGHQWV�

7KH�PDMRULW\�RI�1�-�,�7��PDOH�SURIHVVRUV�������GLVDJUHH� WKDW��,�DP�XQFRPIRUWDEOH�ZKHQ�PHHWLQJ�JUDGXDWH�VWXGHQWV�RI� WKH�
RSSRVLWH�VH[�EHFDXVH�RI�WKH�SRVVLELOLW\�RI�FKDUJHV�RI�VH[XDO�KDUDVVPHQW���6R�GR�DQ�RYHUZKHOPLQJ�����RI�ZRPHQ�SURIHVVRUV�

�����:RPHQ�VWXGHQWV�GRQ
W�FRQWUDGLFW�SURIHVVRUV

7KH�PDMRULW\� RI� PHQ� ������ DQG� WKH�PDMRULW\� RI� ZRPHQ� ������ SURIHVVRUV� GLVDJUHH� WKDW� �)HPDOH� VWXGHQWV� LQ�P\� FODVVHV�
FRQWUDGLFW�PH��

+RZHYHU�� ZKHQ� ZH� DVN� ZKHWKHU� PDOH� VWXGHQWV� FRQWUDGLFW� 1�-�,�7�� SURIHVVRUV�� ZH� ILQG� DQ� LQWHUHVWLQJ� SKHQRPHQRQ�� 7KH�
SHUFHQWDJH�RI�PDOH�SURIHVVRUV�KROGV�VWHDG\�DURXQG������WKH�PDMRULW\�RI�PDOH�SURIHVVRUV�������VD\�WKDW�PDOH�VWXGHQWV�GR�QRW�FRQWUDGLFW�
WKHP��<HW� WKH�SHUFHQWDJH�RI�ZRPHQ�SURIHVVRUV�GURSV�DOPRVW����SHUFHQWDJH�SRLQWV�EHWZHHQ� WKH� WZR�TXHVWLRQV�� IURP�����RI�ZRPHQ�
SURIHVVRUV�ZKR�VDLG�ZRPHQ�VWXGHQWV�GR�QRW�FRQWUDGLFW�WKHP�WR�����ZKR�VDLG�PHQ�VWXGHQWV�GR�QRW�FRQWUDGLFW�WKHP��$OVR��RQH�TXDUWHU�
������RI�ZRPHQ�SURFHVVRU�VD\�WKHLU�PDOH�VWXGHQWV�GR�FRQWUDGLFW�WKHP�LQ�FODVV��:KLOH�JHQGHU�PDNHV�OLWWOH�GLIIHUHQFH�UHJDUGLQJ�IDFXOW\�
SHUFHSWLRQ�RI�ZRPHQ�VWXGHQWV�FKDOOHQJLQJ�SURIHVVRUV�LQ�WKH�FODVVURRP��JHQGHU�PD\�DIIHFW�IDFXOW\�SHUFHSWLRQV�RI�PDOH�VWXGHQWV�

�����0DOH�VWXGHQWV�GR�QRW�FKDOOHQJH�PRVW�SURIHVVRUV
�FODVVURRP�DXWKRULW\�

:KLOH� WKH� PDMRULW\� RI� ERWK� 1�-�� ,�7�� PDOH� ������ DQG� ZRPHQ� SURIHVVRUV� ������ GLVDJUHH� WKDW� �0DOH� VWXGHQWV� UHJXODUO\�
FKDOOHQJH�P\�DXWKRULW\�LQ�WKH�FODVVURRP���PDQ\�PRUH�PDOHV�IHHO�WKLV�ZD\�WKDQ�ZRPHQ��$OVR��D�TXDUWHU�RI�ZRPHQ�SURIHVVRUV�������VD\�
PDOH�VWXGHQWV�GR�FKDOOHQJH�WKHLU DXWKRULW\� LQ�FODVV��0DOH�SURIHVVRUV�PD\�H[SHULHQFH�PDOH�VWXGHQWV
�FODVVURRP�WDON�GLIIHUHQWO\��
7KLV�SKHQRPHQRQ�QHHGV�PRUH�UHVHDUFK�

�����3URIHVVRU
V�FODVVURRP�TXHVWLRQV�

1LQHW\�RQH�SHUFHQW�RI�ZRPHQ�DQG�����RI�PHQ�DJUHH�ZLWK�WKH�VWDWHPHQW���,�DVN�PDOH�VWXGHQWV�WKH�VDPH�W\SHV�RI�TXHVWLRQV�,�
DVN�RI�IHPDOHV��

�����:RPHQ�UDUHO\�DSSHDU�LQ�P\�WH[WERRNV�

7KH�PDMRULW\�RI�ZRPHQ�SURIHVVRUV�������DQG�WKH�PRGH�RI�PHQ�������DJUHH���:RPHQ�UDUHO\�DSSHDU�LQ�WKH�WH[WERRNV�,�XVH���
2YHU�D�TXDUWHU�RI�PHQ�������GLVDJUHH��KRZHYHU�

�����0RVW�IDFXOW\�VXSSRUW�XQLYHUVLW\�FKLOGFDUH�

6L[W\�VL[�SHUFHQW�RI�PHQ�DQG�����RI�ZRPHQ�DJUHH�WKDW��7KH�8QLYHUVLW\�VKRXOG�SURYLGH�TXDOLW\��ORZ�FRVW�FKLOG�FDUH�IRU�ERWK�
IDFXOW\�DQG�VWXGHQWV���:KLOH�WKH�PDMRULW\�RI�ERWWOH�VH[HV�IDYRU�XQLYHUVLW\�VXSSRUWHG�FKLOGFDUH��PDQ\�PRUH�ZRPHQ�GR�VR�WKDQ�PHQ�

���1$7,21$/,7<�$))(&76�1�-�,�7��)$&8/7<�3(5&(37,216

2QO\�1�-�,��7��GDWD�RQ�QDWLRQDOLW\� LV�SUHVHQWHG�KHUH��7KH�UDWLR�RI�$PHULFDQ� WR� LQWHUQDWLRQDO�SURIHVVRUV�DW�1�-�,��7�� LV�PRUH�
HYHQO\�GLYLGHG�WKDQ�DW�WKH�RWKHU�FROOHJHV�����$PHULFDQ�DQG����LQWHUQDWLRQDO�IDFXOW\�UHVSRQGHQWV�DW�1�-�,�7�

'HPRJUDSKLFDOO\��DERXW�����������RI�WKH�1�-�,�7��)DFXOW\�UHVSRQGHQWV�DUH�ZKLWH��+RZHYHU��RQO\�����RI�WKHP�DUF�ERUQ�LQ�
WKH� 86$�� ���� DUF� (XURSHDQ�� ���� ERUQ� LQ� $VLD�� DQG� ��� LQ� WKH� 0LGGOH� (DVW�� 1R� $IULFDQ�$PHULFDQ� SURIHVVRUV� FRPSOHWHG� D�
TXHVWLRQQDLUH�DW�1�-�,�7�/HVV�WKDQ�D�KDQGIXO�RI�%ODFN�&DULEEHDQ¶V������DQG�+LVSDQLF������SURIHVVRUV�GLG��7KH�YDVW�PDMRULW\�RI�SHRSOH�
RI�FRORU�DUF�$VLDQ��������SUHGRPLQDQWO\�,QGLDQ�DQG�&KDQFHV��DQG����0LGGOH�(DVWHUQ��H�J���,UDQLDQ��7XUNLVK��(J\SWLDQ���7KH�UHVW�GLG�
QRW�VWDWLF�WKHLU�QDWLRQDOLW\��)DFXOW\�UHVSRQVHV�WR�WKHVH�TXHVWLRQV�GLIIHU�RQO\�VOLJKWO\�E\�QDWLRQDOLW\�

�����:KHWKHU�VWXGHQW�VH[�UDWLRV�DIIHFW�FODVVURRP�G\QDPLFV�

���



$OPRVW� KDOI� RI� $PHULFDQ� IDFXOW\� ������ DJUHH� WKDW� VH[� UDWLRV� DIIHFW� FODVVURRP� G\QDPLFV� FRPSDUHG� WR� RQO\� D� WKLUG� RI�
LQWHUQDWLRQDO�IDFXOW\�

�����:KHWKHU�WKH�FXUULFXOXP�LV�JHQGHU�ELDVHG

7KH�PDMRULW\�RI�DOO�QDWLRQDOLWLHV�DW�1�-�,�7��GLVDJUHH�WKDW�WKH�FXUULFXOXP�LV�JHQGHU�ELDVHG��EXW�PDQ\�PRUH�LQWHUQDWLRQDOV�������
WKDQ�$PHULFDQV�������GLVDJUHH�

�����:KHWKHU�IDPLOLHV�VXIIHU�ZKHQ�PRWKHUV�ZRUN�IXOO�WLPH�

0RUH� LQWHUQDWLRQDOV� ������ DJUHH� WKDW� FKLOGUHQ�ZLOO� VXIIHU� LQ� IDPLOLHV� ZKHUH� WKH�PRWKHU� ZRUNV� IXOO�WLPH� WKDQ� $PHULFDQV�
�������,Q�IDFW������RI�$PHULFDQV�GLVDJUHH�WKDW�FKLOGUHQ�VXIIHU�ZKHQ�PRWKHUV�ZRUN�IXOO�WLPH�

�����:KHWKHU�WKH\�VDFULILFH�IDPLO\�QHHGV�WR�MRE�QHHGV�

)DU�PRUH�LQWHUQDWLRQDOV�������WKDQ�$PHULFDQV�������VWDWH�WKDW�WKH\�RIWHQ�VDFULILFH�WKH�QHHGV�RI�WKHLU�IDPLO\�WR�WKH�QHHGV�RI�
WKHLU�FDUHHU��,Q�IDFW��DERXW�����RI�$PHULFDQV�VD\�WKH\�GR�QRW�VDFULILFH WKHLU�IDPLOLHV�IRU�WKH�MRE�

�����:KHWKHU�VRFLDO�LQWHUDFWLRQV�ZLWK�FROOHDJXHV�DIIHFW�FDUHHU�DGYDQFHPHQW�

0RUH� LQWHUQDWLRQDOV� ���� ��� WKDQ� $PHULFDQV� ���� ��� DJUHH� WKDW� VRFLDO� LQWHUDFWLRQV� KDYH� EHHQ� LPSRUWDQW� WR� WKHLU� FDUHHU�
DGYDQFHPHQW�LQ�IDFW�������2I�$PHULFDQV GLVDJUHH��7KLV�TXHVWLRQ�DOVR�SURYRNHG�D�VLPLODU�UHVSRQVH�IURP�ZRPHQ�DQG�UDFLDO�PLQRULWLHV�
ZKR�EHOLHYH�WKDW�VRFLDOL]LQJ�ZLWK�FROOHDJXHV�LV�YDOXDEOH�WR�FDUHHU�DGYDQFHPHQW��ZKLOH�ZKLWH�PHQ�JHQHUDOO\�GR�QRW�

�����:KHWKHU�PHQ�ZRXOG�EH�XQFRPIRUWDEOH�ZRUNLQJ�IRU�ZRPHQ�ERVVHV�

0RVW� $PHULFDQV� ������ GLVDJUHH� WKDW� �PRVW� PHQ� ZRXOG� EH� FRPIRUWDEOH� ZRUNLQJ� IRU� D� ZRPDQ� ERVV�� ZKLOH� ���� RI�
LQWHUQDWLRQDOV�VD\�WKH\�KDYH�QR�RSLQLRQ��7KHVH�UHVSRQVHV�FRXOG�PHDQ�WKDW�PRUH�$PHULFDQV�DUH�ZLOOLQJ�WR�WDON�DERXW�WKH�GLVFRPIRUW�RI�
KDYLQJ�D�IHPDOH�VXSHULRU��ZKLOH�LQWHUQDWLRQDOV�ZRXOG�UDWKHU�DYRLG�WKH�LVVXH��2U�GRFV�LW�PHDQ�WKDW�PRUH�LQWHUQDWLRQDOV�ZRXOG�IHHO�PRUH�
FRPIRUWDEOH�ZRUNLQJ�IRU�D�IHPDOH�ERVV"�0RUH�UHVHDUFK�LV�QHHGHG�WR�DQVZHU�WKHVH�TXHVWLRQV�

,Q� VXP�� LQWHUQDWLRQDO� IDFXOW\� DW� 1�-�,�7�� GLIIHU� IURP� $PHULFDQ� IDFXOW\� UHJDUGLQJ�� WKH� LPSDFW� RI� 6H[� UDWLRV� RQ� FODVVURRP�
G\QDPLFV�� WKH� LPSDFW�RI�ZRUNLQJ�PRWKHUV�RQ� IDPLOLHV�� WKH�DFFHSWDELOLW\�RI� VDFULILFLQJ� IDPLO\�QHHGV� WR� MRE�QHHGV�� WKH� LPSRUWDQFH�RI�
VRFLDO�LQWHUDFWLRQ�ZLWK�FROOHDJXHV�WR�FDUHHU�DGYDQFHPHQW��DQG�PDOH�GLVFRPIRUW�ZLWK�IHPDOH�VXSHULRUV��:KHQ�QDWLRQDOLW\�LV�DQDO\]HG�E\�
HWKQLFLW\��WKH�ILQGLQJV�JHW�PRUH�LQWHUHVWLQJ��*HQHUDOO\��LW�DSSHDUV�WKDW�PRUH�(XUR�$PHULFDQ�IDFXOW\�DW�1�-�,�7��SDXVH�WR�FRQVLGHU�JHQGHU�
DQG�UDFH� LVVXHV�UDLVHG�E\�$PHULFDQ�VRFLDO�PRYHPHQWV� WKDQ�$VLDQ��0LGGOH�(DVWHUQ�DQG�,QGLDQ�SURIHVVRUV��ZKR�WHQG�WR�GLVPLVV�WKHVH�
LVVXHV��0RUH� $VLDQ� DQG�0LGGOH� (DVWHUQ� SURIHVVRUV� EHOLHYH� WKDW�PRWKHUV�ZKR�ZRUN� IXOO�WLPH� KDUP� WKHLU� FKLOGUHQ��$OVR��$VLDQ� DQG�
0LGGOH�(DVWHUQ�SURIHVVRUV�ZHUH�PRUH�UHOXFWDQW�WR�GLVFXVV�WKHLU�IHHOLQJV�DERXW�ZRUNLQJ�IRU�D�IHPDOH�VXSHULRU�RQ�WKLV�TXHVWLRQQDLUH�

���'(3$570(17$/�',9,6,21�$))(&76�)$&8/7<�3(5&(37,216

:KHQ� UHVSRQGHQWV� DUH�EURNHQ�GRZQ�E\�GHSDUWPHQWDO�GLYLVLRQ� �HQJLQHHULQJ�� WHFKQRORJ\�� VFLHQFH�PDWK�� VRFLDO� VFLHQFH��DQG�
KXPDQLWLHV��DW�DOO�ILYH�FROOHJHV��WKHLU�UHVSRQVHV�GLIIHU�JUHDWO\�LQ�WKH�IROORZLQJ�ZD\V�

�����:KHWKHU�JHQGHU�DIIHFWV�SHGDJRJ\

1RWDEO\�KLJKHU�SHUFHQWDJHV�RI�HQJLQHHULQJ�WHFK��������DQG�VGFQFFOPDW���������IDFXOW\�GLVDJUHH�W�PW��WKH�JHQGHU�RI�WKH�
SURIHVVRU�PDNHV�D�GLOLJHQFH�LQ�KRZ�D�VXEMHFW�LV�WDXJKW���WKDQ�VRFLDO�VFLHQFH�������DQG�KXPDQLWLHV�������IDFXOW\�

�����,PSDFW�RI�PDOH�IHPDOH�UDWLR�RQ�FODVVURRP�G\QDPLFV

0DQ\�PRUH� HQJLQHHULQJ�WHFKV� ������ IDFXOW\� GLVDJUHH� WKDW� VH[� UDWLRV� DIIHFW� FODVVURRP� G\QDPLF� WKDQ� IDFXOW\� LQ� DQ\� RWKHU�
GLYLVLRQ��+RZHYHU������RI�WKH�VFLHQFH�PDWK�IDFXOWLHV�DJUHH��DORQJ�ZLWK�����RI�VRFLDO�VFLHQFH��DQG�����RI�KXPDQLWLHV�IDFXOW\�DJUHH�
WKDW�VH[�UDWLRV�DIIHFW�FODVVURRP�G\QDPLFV��,QWHUHVWLQJO\�HQRXJK��IDFXOW\�LQ�WKH��VRIW�VFLHQFHV��ZKHUH�VH[�UDWLRV�DUH�QHDU�HTXDO�EHOLHYH�
WKDW�VH[�UDWLRV�PDNH�WKH�PRVW�GLIIHUHQFH��)DFXOW\�LQ�WKH��KDUG�VFLHQFHV��ZLWK�KLJKHU�PDOH�ORZHU�IHPDOH�VH[�UDWLRV��GR�QRW�VHH�VH[�UDWLRV�
DV�LPSRUWDQW�WR�FODVVURRP�G\QDPLFV�

�����:RPHQ�UDUHO\�DSSHDU�LQ�WH[WERRNV�

7KH�PDMRULW\�RI�HQJLQHHULQJ�WHFK�IDFXOW\�UHVSRQGHQWV ������DJUHH�WKDW��ZRPHQ�UDUHO\�DSSHDU�LQ�WKH�WH[WERRNV�,�XVH���ZKLOH�
����LQ�VFLHQFH�PDWK������LQ�VRFLDO�VFLHQFH��DQG�����LQ

���



+XPDQLWLHV� GLVDJUHH�� &OHDUO\�� ZRPHQ� DSSHDU� PXFK� OHVV� LQ� HQJLQHHULQJ�WHFK� WH[WERRNV� WKDQ� LQ� WH[WERRNV� LQ� DQ\� RWKHU�
GLYLVLRQ�

������5DFLDO�ELDV�LQ�WH[WERRNV�

7KH�PDMRULW\�RI�HQJLQHHULQJ�WHFK�IDFXOW\�GLVDJUHH�������WKDW��,�FRQVLGHU�SRVVLEOH�UDFLDO�ELDV�LQ�D�WH[W�DV�RQH�RI�WKH�IDFWRUV�LQ�
VHOHFWLQJ� D� WH[W��� ZKLOH� WKH�PDMRULW\� RI� VRFLDO� VFLHQFH� ������ DQG� KXPDQLWLHV� ������DJUHH�� 6FLHQFH�PDWK� IDFXOW\� ZHUH�PRUH� VSOLW�
EHWZHHQ�����GLVDJUHHLQJ�DQG�����DJUHHLQJ�7KH�PDMRULW\�RI�HQJLQHHULQJ�WHFKQRORJ\�SURIHVVRUV�GR�QRW�VHH�UDFLDO�ELDV�DV�DQ�LPSRUWDQW�
IDFWRU�LQ�WH[W�VHOHFWLRQ��7KLV�FRXOG�EH�LQWHUSUHWHG�WZR�ZD\V��HLWKHU�WKH\�EHOLHYH�WKHUH�LV�QR�UDFLDO�ELDV�LQ�WKHLU�WH[WERRNV�RU�WKH\�PD\�
QRW�IHHO�LW�LPSRUWDQW�WR�HOLPLQDWH�UDFLDO�ELDV�IURP�WKHLU�WH[WV�+XPDQLWLHV�DQG�VRFLDO�VFLHQFH�UHVSRQGHQWV�FOHDUO\�EHOLHYH�WKDW�WKHUH�PD\�
EH�VRPH�UDFLDO�ELDV�LQ�WKHLU�WH[WV��DQG�WKDW�LW�LV�LPSRUWDQW�IRU�WKHP�WR�WDNH�WKLV�LQWR�DFFRXQW��7KLV�GLYLVLRQDO�GLIIHUHQFH�LV�VWULNLQJ�

�����'R�GHSDUWPHQWV�WU\�WR�KLUH�IHPDOH�IDFXOW\"

0RUH�WKDQ�DQ\�RWKHU�GLYLVLRQ��WKH�PDMRULW\�RI�HQJLQHHULQJ�WHFK�IDFXOW\�������DJUHH�WKDW�WKHLU�GHSDUWPHQW�PDNHV�D�FRQFHUWHG�
HIIRUW�WR�LQFUHDVH�WKH�QXPEHU�RI�ZRPHQ�IDFXOW\��EXW�WKDW�WKHUH�DUH�QRW�HQRXJK�TXDOLILHG�DSSOLFDQWV��2QO\�����RI�VFLHQFH�PDWK�IDFXOW\�
DJUHH��2Q�WKH�RWKHU�KDQG������RI�ERWK�VRFLDO�VFLHQFH�DQG�KXPDQLWLHV�IDFXOW\�GLVDJUHH�WKDW�WKHLU�GHSDUWPHQWV�PDNH�JRRG�IDLWK�HIIRUWV�WR�
KLUH�ZRPHQ�

�����:KHWKHU�WKH\�VDFULILFH�IDPLO\�QHHGV�WR�MRE�QHHGV�

0RVW�SURIHVVRUV LQ�WKH�VFLHQFH�PDWK��������VRFLDO�VFLHQFH��������DQG�KXPDQLWLHV�������GLYLVLRQV�GLVDJUHH�WKDW�WKH\�RIWHQ�
VDFULILFH� IDPLO\�QHHGV�IRU�FDUHHU���ZKHUHDV�RQO\�RQH�WKLUG�RI�HQJLQHHULQJ WHFK�UHVSRQGHQWV�GLVDJUHH��7KLV�PD\�EH�EHFDXVH� WKHUH� LV�D�
KLJKHU� QXPEHU� RI� ZRPHQ� LQ� WKH� QR� HQJLQHHULQJ� GLVFLSOLQHV�� (QJLQHHULQJ� 7HFKQRORJ\� IDFXOW\� VD\� WKH\� DUH�PRUH� OLNHO\� WR� VDFULILFH�
IDPLO\�QHHGV�WR�WKH�GHPDQGV�RI�WKHLU�MREV��%XW�LV�WKDW�EHFDXVH�WKH\�DUH�SUHGRPLQDQWO\�PDOHV�LQ�WKH�HQJLQHHULQJ�GLYLVLRQ"�6SHFLILFDOO\��
LV�WKLV�PRUH�D�SKHQRPHQRQ�RI�JHQGHU�WKDQ�RI�GHSDUWPHQWDO�GLYLVLRQ��,Q�VXPPDU\��GHSDUWPHQWDO�GLYLVLRQ�PDNHV�D�QRWDEOH�GLIIHUHQFH�LQ�
IDFXOW\� UHVSRQVHV� WR�FHUWDLQ�JHQGHU�DQG� UDFH� UHODWHG�TXHVWLRQV��0RUH� WKDQ�DQ\�RWKHU�GLVFLSOLQH��(QJLQHHULQJ�7HFKQRORJ\�IDFXOW\�DUH�
PRUH� OLNHO\� WR� GLVPLVV� TXHVWLRQV� DERXW�ZKHWKHU� JHQGHU� DIIHFWV� FODVVURRP�G\QDPLFV�� WKH�KLULQJ�RI� IHPDOH� IDFXOW\�� DQG�ZKHWKHU� WKHLU�
WH[WERRNV�DUH�UDFLDOO\�ELDVHG�

����$5(�352)(66256�*(1'(5�%/,1'"

7KH�32:(5�GDWD�VXJJHVWV�WKH�SRVVLELOLW\�WKDW�WKHUH�PD\�EH�FHUWDLQ�EHKDYLRUV�VXO��MHFWV�ZKHUH�RQH�LV�JHQGHU�EOLQG��(�J���PHQ�
PD\�QRW�QRWLFH�WKDW�RWKHU�PHQ�DUH�GRLQJ�DOO�RU�PRVW�RI�WKH�WDONLQJ��0DOH�SURIHVVRUV�GR�QRW�QRWLFH�WKH�RIWHQ�FLWHG�REVHUYDWLRQ�LQ�WKH�
ZRPHQ
V� OLWHUDWXUH� RQ� FODVVURRP� FOLPDWLF� �6DQGOFU�� ������5RVVHU�� ������ WKDW�PDOH� VWXGHQWV� WDON�PRUH� LQ� FODVV� �=LPPHUPDQ�� ������
7KRUQH���������7KLV�VXJJHVWV�WKH�SRVVLELOLW\�WKDW�WKHUH�PD\�EH�FHUWDLQ�EHKDYLRUV�VXEMHFWV�ZKHUH�RQH�LV�JHQGHU�EOLQG��H�J���PHQ�PD\�QRW�
QRWLFH�WKDW�RWKHU�PHQ�DUH�GRLQJ�DOO�RU�PRVW�RI�WKH�WDONLQJ��+RZHYHU��PHQ�PD\�QRWLFH�ZKHQ�ZRPHQ�DUH�GRLQJ�DOO�WKH�WDONLQJ��3HUKDSV�
PDOH�SURIHVVRUV��EOLQGHG�E\� WKHLU�JHQGHU��UHDOW\�FDQQRW�VHH�ZKHQ�RWKHU�PDQ��LQ�WKLV�FDVH�VWXGHQWV��GRPLQDWH�FODVVURRP�WDON��$IULFDQ�
$PHULFDQ�VWXGLHV�OLWHUDWXUH�KDV�ORQJ�SRLQWHG�RXW�WKDW�PHPEHU�RI�GRPLQDQW�JURXSV��L�H���ZKLWHV�DUH�RIWHQ�XQDZDUH�ZKHQ�WKH\�GRPLQDWH�
GLVFXVVLRQV�ZKHUH�PLQRULW\� JURXS�PHPEHUV� DUH� SUHVHQW� �5RWKHQEHUJ�� �������0LQRULW\� JURXSV� DUH� SDLQIXOO\� DZDUG�RI� WKH�GRPLQDQW�
JURXS��8QIRUWXQDWHO\��WKH�UHYHUVH�LV�QRW�WUXH�

5()(5(1&(6

+DOO��5REHUWD�0��	�6DQGOHU��%HUQLFH�5�� �������7KH�FODVVURRP�FOLPDWH��D�FKLOO\�RQH�RU�ZRPDQ"�:DVKLQJWRQ��'�&���$VVRFLDWLRQ�RI�
$PHULFDQ�&ROOHJHV�

5RVVHU�� 6XH� 9�� ������� )HPDOH�)ULHQGO\� 6FLHQFH�� DSSO\LQJ� ZRPHQ
V� VWXGLHV� PHWKRGV
� DQG� WKHRULHV� WR� DWWUDFW� VWXGHQWV�� 1HZ�<RUN��
3HUJDPRQ�3UHVV�

5RVVHU�� 6XH�9�� �������(GXFDWLQJ�:RPHQ� IRU� 6XFFHVV� LQ� 6FLHQFH�	�0DWKHPDWLFV��&ROXPELD�� 6RXWK�&DUROLQD��8QLYHUVLW\� RI�6RXWK�
&DUROLQD�3XEOLFDWLRQV�

5RWKHQEHUJ��3DXOD���������5DFLVP�DQG�6H[LVP��$Q�,QWHJUDWHG�6WXG\��1HZ�<RUN��6W��0DUWLQ
V�

7KRUQH��%DUULH���������6HSWHPEHU��������&ODLPLQJ�YHUEDO�VSDFH��:RPHQ��VSHHFK�DQG�ODQJXDJH�LQ�FROOHJH�FODVVURRPV��3DSHU�SUHVHQWHG�
DW� WKH�5HVHDUFK�&RQIHUHQFH�RQ�(GXFDWLRQDO�(QYLURQPHQWV� DQG� WKH�8QGHUJUDGXDWH�:RPHQ��:HOOHVOH\�&ROOHJH��:HOOHVOH\��
0DVVDFKXVHWWV�

���
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$QLWD�0�0��/,'

'HSDUWPHQW�RI�6XUYH\LQJ

8QLYHUVLW\�RI�+RQJ�.RQJ

3RN�)X�/DP�5RDG

+RQJ�.RQJ

(�PDLO��EFO\Q#FLW\X�HGX�KN

/DL�<LQ�1*

'HSDUWPHQW�RI�%XLOGLQJ�	�&RQVWUXFWLRQ
&LW\�8QLYHUVLW\�RI�+RQJ�.RQJ

���7DW�&KHH�$YHQXH
.RZORRQ��+RQJ�.RQJ

(�PDLO��DPPOLX#KNXFF�KNX�KN

$%675$&7

$�VWXG\�E\�WKH�)DPLO\�3ODQQLQJ�$VVRFLDWLRQ�LQ�+RQJ�.RQJ�VKRZHG�WKDW�RQH�LQ�ILYH�EDELHV�ERUQ�LQ�WKH�WHUULWRU\�
ZHUH� WKDW� UHVXOW� RI� XQSODQQHG� SUHJQDQFLHV�� 7KH� RXWFRPH� RI� WKH� VWXG\� UHIOHFWHG� WKDW� WKH� SXEOLF� LQ� JHQHUDO�LV� YHU\�
XQLQIRUPHG�DERXW�VH[XDO�PDWWHUV�DQG�LV�LJQRUDQW�RQ�WKH�XVH�RI�FRQWUDFHSWLRQ��7KLV�PDJQLWXGH�RI�LJQRUDQFH�LV�SDUWLFXODUO\�
DODUPLQJ�JLYHQ�WKDW�+RQJ�.RQJ�LV�FRQVLGHUHG�D�ZHOO�GHYHORSHG�FRXQWU\�ZLWK�DQ�HGXFDWLRQDO�DQG�HFRQRPLF�DFKLHYHPHQWV�
WKDW�SDUDOOHO�WR�DQ\�FRXQWU\�LQ�WKH�ZHVW�

7KH�&KLQHVH� WUDGLWLRQDO� YLHZ�RI� VH[� DV� D� WDERR� VXEMHFW� DQG� WKH�PRXQWLQJ�XQFHUWDLQW\� RI� WKH� IXWXUH� GXH� WR� WKH�
KDQGRYHU�RI�+RQJ�.RQJ�WR�&KLQD�LQ������DUH�FLWHG�DV�WKH�UHDVRQV�RI�WKH�VH[XDO�UHSUHVVLRQ�LQ�+RQJ�.RQJ��+RZHYHU��WKH�
\RXQJ�SHRSOH� LQ�+RQJ�.RQJ� LV�KHDYLO\� LQIOXHQFHG�E\� WKH� OLEHUDO�ZHVWHUQ�PHGLD�DQG� WKHUH� LV� D� WHQGHQF\�RI� WKHP�EHLQJ�
FDXJKW�LQ�D�YDFXXP�RI�VH[XDO�FRQIXVLRQ�RI�NQRZLQJ�D�OLWWOH�EXW�QRW�HQRXJK�IRU�WKHLU�RZQ�SURWHFWLRQ��7KLV�SDSHU�ZLOO�ORRN�
DW� WKH� VRFLDO� IDFWRUV� DIIHFWLQJ� WKH� OHYHO� RI� VH[XDO� DZDUHQHVV� DPRQJVW� WKH� IHPDOH� VWXGHQWV� LQ� WKH� WHUWLDU\� LQVWLWXWLRQV� LQ�
+RQJ�.RQJ�DQG�H[DPLQH�WKH�IHPDOH�VWXGHQWV
�SHUFHSWLRQ�RI�WKHLU�UROH�LQ�JHQGHU�HTXDOLW\�

.H\ZRUGV��VH[XDO�DWWLWXGH��DZDUHQHVV��JHQGHU�UROH��SHUFHSWLRQ

���
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,Q�+RQJ�.RQJ��ZRPHQ�PDNH�XS� MXVW�XQGHU�KDOI�RI� WKH�SRSXODWLRQ��������DQG������RI� WKH�ZRPHQ�ZHUH� LQ� WKH�������DJH�
JURXS� �$QQXDO�'LJHVW� RI� 6WDWLVWLF� ����� ���1HDUO\������RI� DOO� WKH�ZRPHQ� LQ�+RQJ�.RQJ�KDYH� UHFHLYHG� VRPH� IRUP�RI� HGXFDWLRQ� DW�
SULPDU\�OHYHO�DQG�DERYH��:LWK�WKH�FKDQJLQJ�GHPRJUDSKLF��HFRQRPLF�DQG�VRFLDO�WUHQGV�LQ�+RQJ�.RQJ�RYHU�WKH�SDVW�GHFDGHV��WKH�VWDWXV�
RI�ZRPHQ�KDV�XQGHUJRQH�LPSRUWDQW�FKDQJHV��+RZHYHU��VWXGLHV�E\�WKH�)DPLO\�3ODQQLQJ�$VVRFLDWLRQ�UHIOHFWHG�WKDW�WKH�SXEOLF�LQ�JHQHUDO�
LV�XQLQIRUPHG�RQ�VH[XDO�PDWWHUV�DQG�WUDGLWLRQDO�VH[XDO�DWWLWXGHV�ZHUH�VWLOO�IRXQG�WR�EH�SUHYDOHQW�DPRQJVW�IHPDOHV��,W�ZDV�IRXQG�WKDW�QRW�
RQO\� GLG� PHQ� XSKROG� WKH� VH[XDO� LQHTXDOLW\� EHWZHHQ� JHQGHUV�� ZRPHQ� DOVR� LPSRVHG� UHVWULFWLRQ� RQ� WKHPVHOYHV� �)DPLO\� 3ODQQLQJ�
$VVRFLDWLRQ�������

$FFRUGLQJ�WR�VXUYH\V�FRQGXFWHG�E\�WKH�)DPLO\�3ODQQLQJ�$VVRFLDWLRQ�IRU�WKH�SDVW�WHQ�\HDUV���������������������\RXQJ�SHRSOH�
LQ�+RQJ�.RQJ�KDYH�LQFUHDVHG�LQ�VH[XDO�SHUPLVVLYHQHVV�EXW�WKHLU�NQRZOHGJH�LQ�WKLV�PDWWHU�VHHPV�WR�EH�UHGXFLQJ��2QH�LPSRUWDQW�IDFWRU�
FRQWULEXWLQJ�WR�WKLV�PD\�EH�GXH�WR�WKH�JDS�EHWZHHQ�PDLQ�FXOWXUH�DQG�VXE�FXOWXUH��L�H���EHWZHHQ�WKH�WUDGLWLRQDO�VRFLHWDO�PRUDO�VWDQGDUG�
VWDQGDUGV� WRZDUGV� VH[� DQG� WKH� \RXQJVWHUV
� FRQFHSWXDO� SHUPLVVLYHQHVV� �<HXQJ� ������� 7KRXJK�+RQJ�.RQJ� LV� D�PRGHP� VRFLHW\�� WKH�
&KLQHVH� WUDGLWLRQDO�YLHZ�RI� VH[�DV�D� WDERR�VXEMHFW� LV� VWLOO� UHWDLQHG�ZLWKLQ� WKH�FRPPXQLW\��ZKLFK�UHVWUDLQHG� WKH�GLVFXVVLRQ�RI�VH[XDO�
PDWWHUV�RSHQO\�

+RZHYHU��ZLWK�LQFUHDVLQJ�RSSRUWXQLWLHV�IRU�WKH�DWWDLQPHQW�RI�NQRZOHGJH�DPRQJVW�IHPDOHV�LQ�+RQJ�.RQJ��WKHUH�LV�D�QHHG�WR�
LQYHVWLJDWH� KRZ� WKHVH� VRFLDO� IDFWRUV� LQIOXHQFH� WKH� VH[XDO�DZDUHQHVV�DPRQJVW� IHPDOH� VWXGHQWV�DQG� WR�H[DPLQH�KRZ�IHPDOHV�SHUFHLYH�
WKHLU�UROH�LQ�JHQGHU�HTXDOLW\��8QGHUVWDQGLQJ�WKHVH�LVVXHV�PD\�KHOS�WR�DGGUHVV�WKH�SUREOHPV�IDFHG�E\�\RXQJ�IHPDOHV�LQ�FRSLQJ�ZLWK�WKHLU�
VH[XDOLW\��$�VWXG\�ZDV�FDUULHG�RXW�RI�ZKLFK�D�WRWDO�RI�����TXHVWLRQQDLUHV�ZHUH�VHQW�WR�IHPDOH�VWXGHQWV�LQ�WKH�&LW\�8QLYHUVLW\�RI�+RQJ�
.RQJ� DQG� WKH� UHVSRQVH� UDWH�ZDV�������7KH�DJH�RI� WKH� UHVSRQGHQWV�DUH� IURP������� �������DQG������� �������DQG�PDMRULW\� �������
LQGLFDWH�WKDW�WKH\�GR�QRW�SRVVHVV�DQ\�SDUWLFXODU�UHOLJLRXV�EHOLHI�ZKLOH�WKH�UHPDLQLQJ�VWDWH�&KULVWLDQLW\�DQG�%XGGKLVP�DV�WKHLU�UHOLJLRQV�

7+(�$1$/<6,6

6H[�(GXFDWLRQ�%DFNJURXQG

�����RI� WKH�UHVSRQGHQWV�VWDWH� WKDW� WKH\�KDYH�DWWHQGHG�VH[�HGXFDWLRQ�FODVVHV�GXULQJ� WKHLU�VHFRQGDU\�HGXFDWLRQ�ZKLOH������
VWDWH�WKDW�HLWKHU�WKH\�KDYH�QRW�DWWHQGHG�VXFK�HGXFDWLRQ�RU�WKHLU�VHFRQGDU\�VFKRROV�GLG�QRW�RIIHU�VXFK�FODVVHV�WR�WKHP��:KHQ�DVNHG�LI�WKH�
VH[�HGXFDWLRQ�KDG�EHHQ�KHOSIXO�LQ�WKHLU�XQGHUVWDQGLQJ�RI�VH[XDO�PDWWHUV��WKH�YLHZ�IURP�WKH�UHVSRQGHQWV�WKDW�KDG�DWWHQGHG�VXFK�FRXUVH�
DUH�UDWKHU�PL[HG�������RI�WKH�UHVSRQGHQWV�DJUHH�WKDW�LW�KDG�EHHQ�KHOSIXO�ZKLOH������GLVDJUHH��7KH�UHDVRQV�JLYHQ�IRU�GLVDJUHHPHQW�ZHUH�
WKDW�WKH�LQIRUPDWLRQ�SURYLGHG�LQ�WKH�VH[�HGXFDWLRQ�ZDV�WRR�JHQHUDO�DQG�WKH�WHDFKHUV�GLG�QRW�GLVFXVV�VH[XDO�PDWWHUV�RSHQO\��+RZHYHU��
DOO� WKH�UHVSRQGHQWV�DJUHH�WKDW�VH[�HGXFDWLRQ�VKRXOG�EH�WDXJKW�LQ�VHFRQGDU\�VFKRROV�ZKLFK�VHHP�WR�LQGLFDWH�WKDW�WKH�VWXGHQWV�IHHO�WKH�
QHHG�IRU�VRPH�OHJLWLPDWH�YHQXH�WR�REWDLQ�NQRZOHGJH�RQ�VH[XDO�PDWWHUV�

,Q� WKH�SDVW�� WKH� LGHD� WR� LQFOXGH�VH[�HGXFDWLRQ� LQ�VFKRRO�FXUULFXOXP�ZDV�TXLWH�FRQWURYHUVLDO�DQG� WKH� WHUP� 
VH[�HGXFDWLRQ
�LV�
UDUHO\�IRXQG�LQ�WKH�UHJXODU�WLPHWDEOHV�EXW�LV�KLGGHQ�XQGHU�WLWOHV�VXFK�DV�+HDOWK�(GXFDWLRQ��)DPLO\�(GXFDWLRQ�DQG�WKH�OLNH��,W�ZDV�VDLG�
WKDW� VH[� HGXFDWLRQ� VKRXOG� EH� DIIHFWLYH� HGXFDWLRQ� ZKLFK� DLPV� DW� VHOI� HPSRZHUPHQW� ZKHUH� LQGLYLGXDOV� E\� XQGHUVWDQGLQJ� WKH�
FRQVHTXHQFH� RI� WKHLU� DFWLRQV� FDQ� WDNH� UHVSRQVLELOLW\� IRU� FRQWUROOLQJ� WKHLU� RZQ� OLYHV�� DQG� HQKDQFLQJ� WKHLU� VHOI� HVWHHP� �:HQW� �������
3HUKDSV��LI�VH[�HGXFDWLRQV�3URJUDPPH�LQ�VFKRROV�DUH�SODQQHG�ZLWK�VXFK�REMHFWLYH�LQ�PLQG��LW�ZLOO�EH�PRUH�FRQGXFLYH�IRU�WKH�VWXGHQWV�WR�
DWWHQG�

6H[XDO�$ZDUHQHVV

:KHQ�WKH�UHVSRQGHQWV�ZHUH�DVNHG�LI�WKH\�SRVVHVV�HQRXJK�NQRZOHGJH�RQ�VH[XDO�PDWWHUV�WR�KHOS�WKHP�GHDO�ZLWK�D�UHODWLRQVKLS��
�����VWDWH�\HV�ZKLOH������VWDWH�QR�� ,W� LV�VXUSULVLQJ� WR�QRWH� WKDW� WKH�PDMRULW\�RI� WKH�UHVSRQGHQWV�ZKR�VDLG�\HV�DUH�IURP�WKH�JURXSV��
ZKLFK�KDYH�QRW�DWWHQGHG�VH[�HGXFDWLRQ�LQ�WKHLU�VHFRQGDU\�VFKRROV��:KHQ�WKH�VWXGHQWV�ZHUH�DVNHG�RI�WKH�PDLQ�VRXUFH�RI�LQIRUPDWLRQ�RQ�
VH[XDO�PDWWHUV��WKH�IROORZLQJ�UHVXOWV�ZHUH�REWDLQHG�

)LJXUH�� 6RXUFH�RI�,QIRUPDWLRQ�RQ�6H[XDO�0DWWHUV
BBBBBBBBBBBBBBBBBBBBBBBBBB
6RXUFH �
BBBBBBBBBBBBBBBBBBBBBBBBB
0DVV�PHGLD� ��
3HHU�JURXS ��
6FKRRO ��
3DUHQWV �
BBBBBBBBBBBBBBBBBBBBBBBBBB

���
BBBBBBBBBBBBBBBBBBBBBBBBBB

<HXQJ� ������� UHPDUN� WKDW� VFKRROV� DQG� IDPLOLHV� VKRXOG� EH� WKH� SURSHU� FKDQQHO� ZKHUH� \RXQJ� SHRSOH� UHFHLYH� WKH� UHTXLUHG�
NQRZOHGJH��+RZHYHU��VFKRROV�LQ�+RQJ�.RQJ�JHQHUDOO\�ODFN�FRPSUHKHQVLYH�VWUDWHJLHV

���



,Q� WKH� LPSOHPHQWDWLRQ�RI� VH[�HGXFDWLRQ�DQG�PRVW�SDUHQWV� WHQG� WR�DYRLG� WHDFKLQJ� WKHLU�FKLOGUHQ�RQ�VH[XDO�PDWWHUV�ZKLFK�
FDXVHG�WKH�\RXQJVWHUV�WR�VHHN�RWKHU�FKDQQHO�RI�LQIRUPDWLRQ��$V�LQGLFDWHG�E\�WKH�RXWFRPH�RI�WKLV�VXUYH\��PDVV�PHGLD�DQG�SHHU�JURXS�
SOD\D�PXFK�ODUJHU�UROH�DV�WKH�VRXUFHV�RI�LQIRUPDWLRQ��/LEHUDO�PHGLD�IURP�WKH�ZHVW�DQG�IURP�RWKHU�FRXQWULHV�VXFK�DV�-DSDQ�DUH�HDVLO\�
DYDLODEOH� LQ� +RQJ� .RQJ� DQG� VLQFH� PDMRULW\� RI� WKHVH� PHGLD� DUH� FRPPHUFLDOO\� RULHQWHG�� VRPH� QHZV� LWHPV� RU� DUWLFOHV� DUH�
VHQVDWLRQDOL]HG�WR�DWWUDFW�WKH�PDUNHW��$V�IRU�SHHU�JURXS��&VLNV]HQWPLKDO\L�HW�DO��������VKRZ�WKDW�DGROHVFHQW�VSHQG�URXJKO\�WZLFH�WKH�
DPRXQW�RI� WLPH�ZLWK�SHHUV� WKDQ�ZLWK� WKHLU�SDUHQWV��3HHU�JURXSV EHFRPH�WKH�PDLQ�DXGLHQFH�IRU�\RXQJ�SHRSOH� LQ�FDVH�RI�HPRWLRQDO�
GLVWXUEDQFH�DQG�WKHVH�\RXQJ�SHRSOH�H[FKDQJH�NQRZOHGJH�RI�VH[XDO�PDWWHUV�YLD�IULHQGV�

7KH�UHVSRQGHQWV�LQGLFDWH�D�OLEHUDO�YLHZ�LQ�WKHLU�DWWLWXGHV�WRZDUGV�VH[XDO�H[SHULHQFH�EHIRUH�PDUULDJH������ RI�WKH�UHVSRQGHQWV�
GLVDJUHH� WKDW� IHPDOHV�DQG�PDOHV�VKRXOG�QRW�KDYH�VH[XDO�H[SHULHQFH�EHIRUH�PDUULDJH��ZKLFK�UHIOHFW�WKH�GHSDUWXUH�IURP�WKH�WUDGLWLRQDO�
SHUFHSWLRQ�RI�QRQ�SUHPDULWDO�VH[�DPRQJVW�WKH�\RXQJ�IHPDOHV�

�����RI�WKH�UHVSRQGHQWV�KDG�GDWLQJ�H[SHULHQFH�DQG�PRUH�WKDQ�KDOI��������WKLQN�WKDW�WKH�VXLWDEOH�DJH�IRU�GDWLQJ�LQ�JLUOV�LV����
���\HDUV�ZKLOH������LQGLFDWH������\HDUV�DQG�WKH�UHPDLQLQJ�LQGLFDWH�DERYH����\HDUV�RI�DJH��7KH�PRVW�FRPPRQ�UHDVRQ�IRU�GDWLQJ�JLYHQ�
E\�WKH�UHVSRQGHQWV�LV�WKDW��GDWLQJ�LV�FRPPRQ��ZKLOH��GDWLQJ�WR�ILQG�ORQJ�OLIH�SDUWQHUV��UDQN�VHFRQG�ZLWK��FDQ
W�UHIXVH��UDQN�WKLUG��,Q�D�
VXUYH\� FDUULHG�RXW� E\� WKH�)DPLO\�3ODQQLQJ�$VVRFLDWLRQ� ������ �DPRQJVW� \RXQJVWHU� LQ� VHFRQGDU\� VFKRROV�� LW�ZDV�GLVFRYHUHG� WKDW� WKH�
DYHUDJH�DJH�IRU�ILUVW�GDWLQJ�H[SHULHQFH�ZDV������\HDUV�DQG�WKH�WZR�UHDVRQV�FLWHG�IRU�GDWLQJ�ZHUH�WKDW��GDWLQJ�LV�FRPPRQ��DQG��FDQ
W�
UHIXVH��

,W�ZRXOG�VHHP�WKDW�\RXQJ�IHPDOHV�LQ�WKLV�VXUYH\�IHHO�WKDW�DQ�ROGHU�DJH�IRU�GDWLQJ�LV�PRUH�VXLWDEOH�DQG�HYHQ�WKRXJK�WKH\�VWLOO�
WKLQN�GDWLQJ�LV�FRPPRQ��WKHUH�LV�DQ�HPSKDVLV�QRZ�LQ�ORRNLQJ�IRU�D�PRUH�ODVWLQJ�UHODWLRQVKLS�ZKHUH�GDWLQJ�LV�DNLQ�WR�FRXUWVKLS�
2Q�WKH�PDWWHU�RI�VH[XDO�NQRZOHGJH��WKH�UHVSRQGHQWV�ZHUH�DVNHG�WR�VWDWH�ZKHWKHU�D�QXPEHU�RI�VWDWHPHQWV�RQ�VH[XDO�PDWWHUV�ZDV�WUXH�RU�
IDOVH��UHIHU�WR�)LJXUH���

)LJXUH�� 3HUFHQWDJH�GLVWULEXWLRQV�RI�FRUUHFW�DQVZHUV�WR�VWDWHPHQWV�RQ�VH[XDO�PDWWHUV

6WDWHPHQWV FRUUHFW�DQVZHU
�

'RQ¶W�NQRZ
�

D �� ��

E �� ��
F �� ��
G ��� �

D��3UHJQDQF\�LV�QRW�SRVVLEOH�LQ�ILUVW�LQWHUFRXUVH�
E��&KDQFH�RI�SUHJQDQF\�LV�ORZ IRU�VH[XDO�LQWHUFRXUVH�DW���ZHHNV�EHIRUH�PHQVWUXDWLRQ
F��%LUWK�FRQWURO�SLOO�LV�WKH�RQO\�PHWKRG�RI�FRQWUDFHSWLYH�IRU�IHPDOHV
G��0XOWLSOH�VH[XDO�SDUWQHU�ZLOO�LQFUHDVH�WKH�FKDQFH�RI�JHWWLQJ�$,'6

8QH[SHFWHGO\�� RQO\� DERXW� KDOI� RI� WKH� IHPDOH� VWXGHQWV� NQHZ� WKDW WKH� FKDQFH� RI� SUHJQDQF\� LV� KLJK� LI� VH[� WDNHV�
SODFH� DERXW� WZR�ZHHNV� EHIRUH�PHQVWUXDWLRQ�ZKLOH� D� TXDUWHU� GLG� QRW� NQRZ� WKH� DQVZHU��$OO� WKH� VWXGHQWV� KDYH� DQVZHUHG�
FRUUHFWO\� IRU� WKH� VWDWHPHQW� RQ�$,'6��ZKLFK�PD\� EH� GXH� WR� WKH� FRQWLQXRXV�PDVV�PHGLD� KHDOWK� HGXFDWLRQ� FDPSDLJQ� RQ�
$,'6�� 7KH� SHUFHQWDJHV� RI� �GRQ
W� NQRZ�� DSSHDUHG� WR� EH� VPDOO� IRU� VWDWHPHQWV� RQ� WKH� SRVVLELOLW\� RI� SUHJQDQF\� LQ� IXVW\�
LQWHUFRXUVH� DQG� FRQWUDFHSWLYH�� EXW� FRXSOHG� ZLWK� WKH� SHUFHQWDJHV� IRU� WKRVH� ZKR� DQVZHUHG� LQFRUUHFWO\�� WKH� ILJXUHV�
UHSUHVHQWHG�DSSUR[LPDWHO\�D�WKLUG�RI�WKRVH�ZKR�LV�LJQRUDQW�RI�WKH�DFWXDO�IDFWV�

3HUFHSWLRQ�RQ�*HQGHU�5ROHV

*HQGHU� UROHV� FRQVWLWXWH� DQ� LQWHJUDO� SDUW� RI� LGHQWLW\� DQG� GHIDPH� WKH� VRFLDO� EHKDYLRXU� RI�ZRPHQ� DQG�PHQ� LQ� D�
VRFLHW\��&KHXQJ�HW�DO� ������� UHPDUN� WKDW�JHQGHU�VWHUHRW\SLF� UROHV�DUH� IRVWHU� WKURXJK� WKH�FRQVHUYDWLYH�FXOWXUDO� IRUFHV�RI�
WKH� IDPLO\�� ,Q� WUDGLWLRQDO� &KLQHVH� VRFLHW\�� ZRPHQ� EDVLFDOO\� KDYH� WR� VHUYH� DQ� LQVWUXPHQWDO� DQG� VXSSRUWLYH� UROH� LQ�
PDQDJLQJ�KRPH�DQG�VXSSO\LQJ�PDOH�KHLUV��.RR��������,Q�WKH�VXUYH\�FDUULHG�RXW��WKH�IHPDOH�VWXGHQWV�ZHUH�DVNHG�LI�WKH\�
ZHUH� H[SHFWHG� WR� KHOS� RXW� LQ� WKH�GRPHVWLF� KRXVHZRUN� DQG� D�PDMRULW\� RI� ����VDLG�\HV� DQG� WKH� UDQJH�RI� SHUFHQWDJH�RI�
GLVWULEXWLRQ�RI�KRXVHZRUN�IRU�GDXJKWHUV�LQ�WKH�IDPLO\�LV��������ZKLOH�WKH�UDQJH�IRU�VRQV�LQ�WKH�IDPLO\�LV��������0RVW�RI�
WKH� UHVSRQGHQWV� LQGLFDWH� WKDW� ELJJHVW� SURSRUWLRQ� RI� WKH� KRXVHZRUN� IDOO� WR� WKH�PRWKHU�ZLWK� ��������ZKLOH� WKH� IDWKHU
V�
SURSRUWLRQ�LV�������

7KH� RXWFRPH� RI� WKHVH� GLVWULEXWLRQV� RI� KRXVHZRUN� LV� QRW� VXUSULVLQJ� DV� VWHUHRW\SLF� JHQGHU� UROH� RIWHQ� FDVW� WKH�
SURYLGHU� UROH� ZLWK� WKH� IDWKHU� DQG� WKH� KRPHPDNHU� UROH� ZLWK� WKH� PRWKHU�� 6XFK� GLYLVLRQ� RI� KRXVHKROG� ODERXU� ZDV� DOVR�
SUHYDOHQW�LQ�IDPLOLHV�ZKHUH�WKH�PRWKHUV�ZRUN�IXOO�WLPH��/DX�	�:DQ�������

���



2Q�JHQGHU�LVVXHV��WKH�UHVSRQGHQWV�ZHUH�DVNHG�WR�VWDWH�ZKHWKHU�WKH\�DJUHH�RU�GLVDJUHH�RQ�VRPH�RI�WKH�VWDWHPHQWV�RQ�JHQGHU�
UROHV�DQG�SHUFHSWLRQ��UHIHU�)LJXUH����

)LJXUH�� 6WDWHPHQWV�RQ�JHQGHU�UROH�DQG�SHUFHSWLRQ

6WDWHPHQWV $JUHH

�

'LVDJUHH

�

1HXWUDO

�

D �� �� ��

E �� �� ��

F �� �� ��

G �� �� ��

H �� �� ��

I �� �� ��

D��$FKLHYHPHQW�RI�D�VXFFHVVIXO�FDUHHU�LV�PRUH�LPSRUWDQW�WR�PDOHV�WKDQ�IHPDOHV
E��+LJKHU�HGXFDWLRQ�DWWDLQPHQW�LV�PRUH�LPSRUWDQW�LQ�PDOHV�WKDQ�IHPDOHV
F��4XDOLWLHV�VXFK�JHQWOHQHVV�DQG�REHGLHQFH�DUH�LPSRUWDQW�FKDUDFWHULVWLFV�RI�IHPDOHV
G��0HQ�DUH�WKH�EUHDGZLQQHUV�ZKLOH�ZRPHQ�DUH�WKH�KRPHPDNHUV
H��$�VXFFHVVIXO�ZRPDQ�LV�RQH�ZKR�LV�LQGHSHQGHQW�DQG�GHYRWHG�WR�KHU�FDUHHU
I��%HLQJ�D�IHPDOH�LV�PRUH�DGYDQWDJHRXV�LQ�WKLV�GHFDGH

7KH� UHVSRQGHQWV� YLHZV� DUH� UDWKHU� PL[HG� RQ� LVVXHV� LQ� JHQGHU� HTXDOLW\� ZKHUH� D�VOLJKWO\� KLJKHU� SHUFHQWDJH� DJUHH� WKDW� D�
VXFFHVVIXO�FDUHHU�DQG�D�KLJKHU�HGXFDWLRQDO�DWWDLQPHQW�LV�PRUH�LPSRUWDQW�WR�PDOHV�WKDQ�IHPDOHV�

/DP��������ILQG�WKDW�SDUHQWV
�SHUFHSWLRQV�RI�HGXFDWLRQDO�OHYHO�DWWDLQHG�E\�VRQV�DQG�GDXJKWHUV�ZHUH�GLIIHUHQW�ZKHUH�PDMRULW\�
RI� WKH�SDUHQWV�ZLVKHG�IRU�KLJKHU�HGXFDWLRQDO�DWWDLQPHQW�IRU�VRQV�DQG�SDUHQWV� WHQG� WR�UHVSHFW� WKH� LQWHUHVW�DQG�DELOLW\�RI� WKHLU�VRQV� LQ�
FKRRVLQJ� D� IXWXUH� FDUHHU� WKDQ� WKHLU� GDXJKWHUV�� )DPLO\� SURYLGHV� WKH� ILUVW� VRFLDOL]LQJ� H[SHULHQFH� IRU� DQ� LQGLYLGXDO� LQ�WKH� VKDSLQJ� RI�
JHQGHU�UROH�DQG�SDUHQWV
�DVSLUDWLRQV�PD\�KDYH�LQIOXHQFHG�WKH�SHUFHSWLRQ�RI�WKH�\RXQJ�SHRSOH��

0RUH� WKDQ�KDOI�RI� WKH� UHVSRQGHQWV�DJUHH� WKDW�TXDOLWLHV�VXFK�DV�JHQWOHQHVV�DQG�REHGLHQFH�DUH� LPSRUWDQW� � �FKDUDFWHULVWLFV�RI�
IHPDOHV��$�GHVFULSWLYH�VWXG\�E\�&KHXQJ��������RQ�WKH�OLIH�KLVWRULHV�RI����DJHG�&KLQHVH�ZRPHQ�VKRZV�WKDW�WKH�VHOI�SHUFHSWLRQ�RI�WKH�
ZRPHQ�ZHUH� JUHDWO\� DIIHFWHG� E\� WKH� FXOWXUDO� SUHVFULSWLRQV� RI� WKH�ZRPHQ
V� UROH�� ,Q�JHQGHU� VRFLDOL]DWLRQ�� JLUOV� DUH� HQFRXUDJHG� WR�EH�
QXUWXULQJ�� WR� VXERUGLQDWH�� WR� YDOXH� DWWDFKPHQW� WR� RWKHUV� ZKLOH� ER\V� DUH� HQFRXUDJHG� WR� EH� LQGHSHQGHQW�� DGYHQWXURXV�� DJJUHVVLYH��
GRPLQDQW�HWF��7KH�JHQGHU�GLYLVLRQ�RI� ODERXU�EHWZHHQ� WKH�SDUHQWV�DOVR�KHOS� WR�UHLQIRUFH� WKH�JHQGHU�UROH�FRQFHSWLRQ� GDXJKWHUV� OHDUQ�
,WHP�WKHLU�PRWKHUV�ZKDW�WKH\�ZLOO�JURZ�XS�WR�EH�DQG�VRQV�OHDUQ�ZKDW�WR�H[SHFW�,WHP�WKHLU�ZLYHV��5LFKDUGVRQ��������+RZHYHU������RI�
WKH�UHVSRQGHQWV�GLVDJUHH�WKDW�PDOHV�DUH�WKH�EUHDGZLQQHUV�DQG�ZRPHQ�DUH�WKH�KRPHPDNHUV�ZKLOH�����DJUHH��,Q�+RQJ�.RQJ��ZRPHQ�
DFFRXQWHG� IRU�������RI� WKH� WRWDO�ZRUNIRUFH�DQG� WKH\�KDYH�PDGH�VLJQLILFDQW� UHSUHVHQWDWLRQDO�JDLQV� LQ� WKH�RFFXSDWLRQDO�FDWHJRULHV�RI�
�SURIHVVLRQDOV�� WHFKQLFDO� DQG� UHODWHG�� DQG� DGPLQLVWUDWLYH� DQG� PDQDJHULDO��� 7KLV�� DPRQJVW� RWKHU� WKLQJV�� UHIOHFW� WKH� LQFUHDVHG� WKH�
HGXFDWLRQDO�DWWDLQPHQW�RI�ZRPHQ��%\�������IHPDOHV�UHSUHVHQWHG�RYHU�����RI�WKH�SHRSOH�LQ�WKH�PDQDJHULDO�FDWHJRU\�DQG�RYHU������LQ�
WKH� SURIHVVLRQDO� FDWHJRU\ D� KLJK�SURSRUWLRQ� FRPSDUDWLYHO\� LQ� $VLD� �:HVWZRRG� HW� DO� ������� 7KLV� UHIOHFW� WKH� RSSRUWXQLWLHV� WKDW� DUH�
DYDLODEOH�WR WKH�ZRPHQ�LQ�+RQJ�.RQJ�LQ�WKH�SXUVXDQW�RI�FDUHHUV�DQG�PRUH�IHPDOHV�DUH�KDYLQJ�D�EHWWHU�FKRLFH�LQ�FKRRVLQJ�WKHLU�FDUHHU�
SDWK��7KH�PL[HG�YLHZ�RI� WKH� UHVSRQGHQWV� RQ� WKH�SHUFHSWLRQ�RI� D� VXFFHVVIXO�ZRPDQ�PD\EH�GXH� WR� WKH�GXDO�GHPDQGV�RQ��ZRPHQ� LQ�
WRGD\
V�PRGHP VRFLHW\�ZKHUH�D�ZRPDQ�LV�H[SHFWHG�WR�SHUIRUP�WKH�UROHV�RI�KRPHPDNHU�DQG�HPSOR\HG�ZRUNHU��0RUH�WKDQ�D�WKLUG�RI�WKH�
IHPDOHV�DJUHH� WKDW� LW� LV�PRUH�DGYDQWDJHRXV�EHLQJ�D�IHPDOH� LQ� WKLV�GHFDGH�ZKLFK�UHIOHFW� WKH�RSSRUWXQLWLHV� WKDW�DUH�DYDLODEOH� LQ�+RQJ�
.RQJ�IRU�WKH�FXOWLYDWLRQ�RI�RQH
V�LQWHUHVW�LQ�DOO�DVSHFWV�UHJDUGOHVV�RI�JHQGHU�

&21&/86,21

,Q�+RQJ�.RQJ��DOWKRXJK�ERWK�VH[HV�KDYH�HTXDO�FKDQFHV�LQ�HGXFDWLRQ�DQG�FDUHHU�RSSRUWXQLWLHV�� WKHUH�LV�VWLOO�D�VWURQJ�PDOH�
RULHQWHG� WHQGHQF\� LQ� UHVSHFW� RI� VRFLR�FXOWXUDO� WUDGLWLRQV� DQG� VH[XDOLW\�� 7KH� PDVFXOLQH� DQG� IHPLQLQH� FKDUDFWHUV� DUH� VRFLDOO\� DQG�
FXOWXUDOO\�FRQVWUXFWHG�ZLWK�SDUHQWLQJ��IDPLOLHV��VFKRROV��WKH�PHGLD��HWF��SOD\LQJ�FUXFLDO�UROHV��,Q�JHQHUDO��WKH�JHQGHU�UROHV�DV�SUHVFULEHG�
E\�RXU�VRFLHW\�SURGXFHV�IHPDOH�FKDUDFWHU�WR�YDOXH�DWWDFKPHQW�DQG�UHODWLRQVKLS��WR�EH�FDULQJ�DQG�QXUWXULQJ��HPSDWKHWLF��LQ�VKRUW�WR�EH�
WKH�FDUHWDNHU�DQG�SURYLGHU�RI�HPRWLRQDO�QHHGV�IRU�WKH�IDPLO\��6H[XDOLW\�LV�WR�D�JUHDW�H[WHQW��EDVHG�RQ�KRZ�RQH�YLHZ�WKH�UROH�RI�RQHVHOI�
DQG�RQH
V�PDOH�IHPDOH�FRXQWHUSDUW�LQ�WKH�VRFLHW\��(YHQ�WKRXJK�+RQJ�.RQJ�LV�FRQVLGHUHG�D�ZHOO�GHYHORSHG�FRXQWU\�ZLWK�DQ�HGXFDWLRQDO�
DQG�HFRQRPLF�DFKLHYHPHQW�WKDW�SDUDOOHO�WR�DQ\�FRXQWU\�LQ�WKH�ZHVW��VRPH�FRQVHUYDWLYH�FRQFHSWV�RI�&KLQHVH�VRFLHW\�DUH�VWLOO�UHWDLQHG��,Q�
SDUWLFXODU��VH[�VWLOO�UHPDLQV�D�WDERR�DW�VFKRROV�DQG�LQ�IDPLOLHV��7KH�IHPDOH�VWXGHQWV�LQ�WKH�VXUYH\�KDYH�KLJKOLJKWHG�WKH�LQDGHTXDF\�RI�
WKH�VH[�HGXFDWLRQ�SURJUDPPH�LQ�VFKRROV�DQG�WKH\�LQGLFDWH�WKH�PDLQ�VRXUFHV�RI

���



LQIRUPDWLRQ�RQ�VH[XDO�PDWWHUV�DUH�REWDLQHG�WKURXJK�D�DQG�SHHU�JURXSV�ZKLFK�PD\�DFFRXQW�IRU�WKH�OLEHUDO�YLHZV�GLVSOD\�E\�
WKHP�RQ�VRPH�DWWDUV��+RZHYHU��VXUYH\V�KDYH�VKRZQ�WKDW�\RXQJ�SROH�LQ�+RQJ�.RQJ�DUH�VWLOO�LJQRUDQW�LQ�PDQ\�DVSHFWV�RI�
VH[XDO�PDWWHUV�DQG�SHUKDSV��LI�WKH�<RXQJ�SHRSOH�DUH�JLYHQ�FRUUHFW�NQRZOHGJH�ZKLFK�DUH�FRPSOHWH�DQG�KDQG\�DV�ZHOO�DV�WR�
XQGHUVWDQG�WKH�LPSRUWDQFH�RI�VRFLDO�UHVSRQVLELOLW\�WKDW�FRPHV�ZLWK�VH[XDO�UHODWLRQVKLS��WKH\�FRXOG�EH�DVVLVWHG�WR�DQDO\]H�
DQG�VROYH�VH[�UHODWHG�SUREOHPV�SRVLWLYHO\�

5()(5(1&(6

&KHXQJ�)�0�� ��������6HOI�3HUFHSWLRQ��&XOWXUDO�1RUP�GHYHORSPHQW��&DVH�6WXGLHV�RI���&KLQHVH�ZRPHQ��-RXUQDO�RI� WKH�
&KLQHVH�8QLYHUVLW\�RI�+RQJ�.RQJ�����S��������

&KHXQJ� )�0��� /DX� %�/�/��� $X� .�&�� DQG� 1JDL� 6�6�<�� �������� $Q� 2YHUYLHZ� RI� 6H[� 5ROH� 6WXGLHV� LQ� +RQJ� .RQJ��
3URFHHGLQJV�RI�WKH�&RQIHUHQFH�RQ�JHQGHU�DQG�6RFLHW\��7KH�3DFLILF�5LP�([SHULHQFH�PDUFK������

&KLNV]HQWPLKDO\L�0��	/DUVRQ�5�����������%HLQJ��$GROHVFHQW��1HZ�<RUN��%DVLF�%RRNV

)DPLO\�SODQQLQJ�DVVRFLDWLRQ�LQ�+RQJ�.RQJ ��������5HSRUW�RQ�WKH�6XUYH\�RI�)DPLO\�3ODQQLQJ��NQRZOHGJH��$WWLWXGH�DQG�
3UDFWLFH�LQ�+RQJ�.RQJ ��+RQJ�.RQJ

)DPLO\�SODQQLQJ�$VVRFLDWLRQ�RI�+RQJ�.RQJ���������<RXWK��VH[XDOLW\�6WXG\ ��,Q� 6FKRRO�6XUYH\�DQG�RXW�RI�VFKRRO�6XUYH\
���+RQJ�.RQJ

+RQJ�.RQJ�$QQXDO�'LJHVW�RI�6WDWLVWLFV��&HQVXV�DQG�'HSDUWPHQW����������+RQJ�.RQJ *RYHUQPHQW S�O�O

.RR�/�� ���������7KH��QRQ��6WDWXV�RI�:RPHQ� LQ�7UDGLWLRQDO�&KLQHVH�6RFLHW\��%XOOHWLQ�RI� WKH�+RQJ�.RQJ�3V\FKRORJLFDO�
6RFLHW\ 1R��� S������

/DX�6�.��DQG�:DQ�3�6�����������+RQJ�.RQJ�6RFLDO�,QGLFDWRU�5HVHDUFK�5HSRUW��&HQWUH�)RU�+RQJ�.RQJ�6WXGLHV��,QVWLWXWH�
RI�6RFLDO�6WXGLHV��7KH�&KLQHVH�8QLYHUVLW\�RI�+RQJ�.RQJ

5LFKDUGVRQ� /�� �,� ������7KH� '\QDPLF� RI� 6H[� DQG� *HQGHU�� $� 6RFLRORJLFDO� 3HUVSHFWLYH�� 1HZ� <RUN�� +DUSHU� &ROOLQV�
3XEOLVKHUV�,QF��S������

:HQW�'�����������6H[�(GXFDWLRQ��6RPH�*XLGHOLQHV�IRU�7HDFKHUV��/RQGRQ��%HOO�	�+\PDQ

:HVWZRRG� 5���0HKUDLQ� 7�� DQG� &KHXQJ� )�0�� ���������*HQGHU� DQG� 6RFLHW\� LQ�+RQJ�.RQJ�$� 6WDWLVWLFDO� 3URILOH�� +RQJ�
.RQJ�,QVWLWXWH�RI�$VLD 3DFLILF�6WXGLHV��&KLQHVH�8QLYHUVLW\�RI�+RQJ�.RQJ�S���

<RXQJ�$�����������)DPLO\�/LIH�(GXFDWLRQ�+DQGERRN�IRU�7HDFKHUV ��QG�(G����7KH�)DPLO\�3ODQQLQJ
$VVRFLDWLRQ�RI�+RQJ�.RQJ��+RQJ�.RQJ�S�����,ELG��S����

���





&KDQJHV�LQ�WKH�5ROH�RI�:RPHQ�LQ�+XQJDU\�'XULQJ�WKH����<HDUV

$��)HQ\L

6W��6WHSKDQ�+RVSLWDO�(17�'HSDUWPHQW
1DJ\YDUDG��WHU����%XGDSHVW��+XQJDU\�����

$EVWUDFW��$IWHU������LQ�+XQJDU\�DQ�LQFUHDVLQJ�QXPEHU�RI�ZRPHQ�ZHUH�LQYROYHG�LQ�IXOO�WLPH�HPSOR\PHQW�SDUWO\�GXH�WR�
SROLWLFDO�UHDVRQV�DQG�SDUWO\�RZLQJ�WR�WKH�H[SDQVLYH�HFRQRPLF�JURZWK��7KXV��DV�D�FRQVHTXHQFH�RI�WKH�XQGHUGHYHORSPHQW�
RI�WKH�LQIUDVWUXFWXUH�QHFHVVDU\�WR�WKH�VPRRWK��XQWURXEOHG�OLIH�RI�IDPLOLHV��VHULRXV�VRFLDO�WHQVLRQV�KDYH�HPHUJHG��'LYRUFHV�
KDYH� JURZQ� E\� OHDSV� DQG� ERXQGV� DQG� WKH� RUJDQL]DWLRQ� RI� HYHU\�GD\� OLIH� KDV� EHFRPH� DOPRVW� LPSRVVLEOH� HYHQ� LQ� WKH�
UHPDLQLQJ� IDPLOLHV��:RPHQ�ZHUH�EXUGHQHG�E\�ZHLJKWV� ERWK� LQ� WKH�SULPDU\�DQG�VHFRQGDU\�HFRQRP\� WKDW�KDYH� UHVXOWHG�
LQHYLWDEO\�LQ�WKHLU�PHQWDO�DQG�SK\VLFDO�GHWHULRUDWLRQ��2XU�OHFWXUH�RXWOLQHV�WKH�FRQGLWLRQV�RI� WKH�FXUUHQW��SRVW�FRPPXQLVW�
VRFLHW\�

.H\ZRUGV��WZR�HDUQHUV�PRGHO��XQHPSOR\PHQW�JURZWK��WUDGLWLRQDO�IDPLO\��FRXQWULHV�LQ�WUDQVLWLRQ

3DVVLQJ� WKURXJK� VRFLDO� DQG� SROLWLFDO� WUDQVLWLRQ�� WKH� FRXQWULHV� RI� &HQWUDO� DQG� (DVWHUQ� (XURSH�� LQFOXGLQJ��������������
+XQJDU\�� DUH� FRSLQJ� ZLWK� VHYHUH� HFRQRPLF� FRQVWUDLQWV�� 7KHVH� DGYHUVHO\� DIIHFW� WKH� HQIRUFHPHQW� RI� HFRQRPLF�� VRFLDO� DQG�
FXOWXUDO� ULJKWV�� WKH� HIIHFWLYH� UHFRJQLWLRQ� RI� ZRPHQ
V� ULJKWV�� DQG� WKH� GHYHORSPHQW� RI� DQ� DWWLWXGH� FRQGXFWLYH� WR� WKH� IXOO�
DFNQRZOHGJHPHQW�RI�IHPDOH�HTXDOLW\�

7KH�SDVW����\HDUV��ZKLFK�LV�VXEMHFW�WR�WKH�RYHUYLHZ��KDV�VHHQ�VXEVWDQWLDO�FKDQJHV�ZRUOGZLGH��7KH\�LQFOXGH�WKH�
FROODSVH�RI�WKH�FRPPXQLVW�SDUW\�VWDWHV�RI�&HQWUDO�DQG�(DVWHUQ�(XURSH�LQ����������DQG�WKHLU�PRYH�DZD\�IURP�VRFLDOLVW�
SODQQHG�HFRQRPLHV�WRZDUGV�WKH�HVWDEOLVKPHQW�RI�PRGHP�PDUNHW�HFRQRPLHV�DQG�SDUOLPHQWDU\�GHPRFUDFLHV��

8QGHU� VWDWH�VRFLDOLVP�� WKH� �HTXDOLW\� RI� ZRPHQ�� H[LVWHG� IRU� D� ORQJ� WLPH� DV� DQ� XQTXHVWLRQDEOH� SROLWLFDO�
REMHFWLYH��,W�ZDV�SULPDULO\�EDVHG�RQ�WKH�ULJKW�WR�D�JDLQIXO�RFFXSDWLRQ�DV�WKH�PRVW�LPSRUWDQW�FULWHULRQ��7KH�TXHVWLRQ�RI�
KRZ� LPSRUWDQW� WKH� UROHV� LGHRORJ\�� WKH�YDVW� ODERXU�GHPDQG�JHQHUDWHG�E\�H[WHQVLYH� LQGXVWULDOL]DWLRQ�� DQG� WKH�SROLWLFDO�
HQGHDYRU� WR� PD[LPL]H� FRQWURO� RYHU� WKH� LQGLYLGXDO� DQG� PLQLPV� ZDJHV� WKURXJK� WKH� �WZR�HDUQHUV�PRGHO��� SOD\HG� DV�
XQGHUO\LQJ�PRWLYHV� LV� FXUUHQWO\� VXEMHFW� WR�GHEDWH��:KHQ�DQG�KRZ�PXFK�ZRPHQ�QHHGHG�DQ�RSSRUWXQLW\� WR�ZRUN�DQG�
ZKHQ�DQG�WR�ZKDW�H[WHQW�LV�ZDV�LQIOLFWHG�XSRQ�WKHP�E\�WKH�VWDWH�LV�DQRWKHU�LVVXH�XQGHU�GLVFXVVLRQ�DW�SUHVHQW��,W�LV�OLNHO\�
WKDW�WKHUH�ZHUH�LQQXPHUDEOH�IDFWRUV��QDPHG�DQG�XQQDPHG��WKDW�FRQWULEXWHG�WR�WKH�ILQDO�UHVXOW��(OHPHQWV�RI�LPSRVLWLRQ��
VXFK� DV� DQ� LQFUHDVHG�ZRUNORDG�RQ�ZRPHQ� DQG�ZHDNHQLQJ�GRPHVWLF� IXQFWLRQV��XQGHQLDEO\�KDG�D� OHJDWH� LPSDFW��7KDW�
FRQWLQXHG�GLVFULPLQDWLRQ�DJDLQVW�ZRPHQ�PDQLIHVWHG�LWVHOI� LQ�WKH�VWUXFWXUH�RI�IHPDOH�HPSOR\PHQW�DQG�LQ�ZDJHV�ORZHU�
WKDQ� WKRVH� RI� PHQ� LV� IDFW�� 7KHLU� LQYROYHPHQW� LQ� HFRQRPLF� DFWLYLWLHV� GLG� KHOS� LPSURYH� WXOOH� WHQDQFLHV� SRVLWLRQ� RI�
IDPLOLHV� DQG� ,Q� PRVW� FDVHV� ZRUN� RXWVLGH� WKH� � GRPHVWLF� VHWWLQJ� PHDQW� DQ�HQULFKPHQW� RI� ZRPHQ
V� OLYHV� DV� ZHOO� DV�
DOOHYLDWLQJ�WR�D�JUHDW�H[WHQW�IHPDOH�SRYHUW\��,Q�VHFRQGDU\�DQG�KLJKHU�HGXFDWLRQ�WKH�SURSRUWLRQ�RI�ZRPHQ�GLG�UHDFK��RU�
�E\�ULVLQJ�RYHU�������HYHQ�H[FHHGHG�WKHLU�DFWXDO�SURSRUWLRQ�

7KH� FRXQWULHV� LQ� WUDQVLWLRQ� KDYH� EHHQ VXUSULVLQJO\� TXLFN� WR� HVWDEOLVK� SROLWLFDO� VWUXFWXUHV� W\SLFDO� RI� PRGHUQ�
GHPRFUDFLHV� �IXQGDPHQWDOV� RI�PXOWL�SDUW\� V\VWHP�� IUHH� HOHFWLRQV�� WKH� UXOH� RI� ODZ���:LWK� WKDW�� SROLWLFDO� DQG� FLYLO� ULJKWV��
ZKLFK�SUHYLRXVO\� H[LVWHG� �GH� MXUH��� KDYH�EHFRPH�D� UHDOLW\��)DFWRUV�ZKLFK�SULPDULO\� LQIOXHQFH� WKH� VWDWXV�RI�ZRPHQ�DUH�
UHODWHG� WR� LGHRORJ\�� WKH� HFRQRP\�� DQG� SDUW\� SROLWLFV�� (FRQRPLF� GHFOLQH� LQ� (DVWHUQ� (XURSH� KDV� UHDFKHG� FULWLFDO�
SURSRUWLRQV��,Q�WKH�PDMRULW\�RI�WKHVH�FRXQWULHV��WKH�UDWH�RI�RXWSXW�ORVV�DQG�XQHPSOR\PHQW�JURZWK�LV�KLJKHU�WKDQ�GXULQJ�WKH�
*UHDW�'HSUHVVLRQ�LQ����������7KHUH�LV�PRXQWLQJ�LQIODWLRQDU\�SUHVVXUH��%\�QRZ�+XQJDU\�KDV�UHDFKHG�D�SRLQW�ZKHUH�WKH�
WZR

���



HDUQHUV�PRGDO�LV�QR�ORQJHU�SUHYDOHQW��,Q�PRUH�WKDQ�����RI�IDPLOLHV�WKHUH�DUH�QRZ�VLQJOH�RU�QR�HDUQHUV�DW�DOO��$V�
D� UHVXOW� RI� HFRQRPLF� GHFOLQH� DERXW� WZR� WKLUGV� RI� WKH� SRSXODWLRQ� KDYH� EHHQ� H[SRVHG� WR� IDOOLQJ� OLYLQJ� VWDQGDUGV�� 7KH�
DIIOLFWHG�WKH�ZRUVW�LQFOXGH�WKH�XQHPSOR\HG��IDPLOLHV�ZLWK�FKLOGUHQ�RQ�WKHLU�RZQ��WKH�REMHFWLYH�GHWHULRUDWLRQ�RI�WKH�JHQHUDO�
VLWXDWLRQ�LV�EHLQJ�DFFRPSDQLHG�E\�D�KHLJKWHQHG�VHQFH�RI�LQVHFXULW\��

$SDUW� IURP� UHOLJLRQ��+XQJDU\¶V� ILUVW� IUHHO\�HOHFWHG�JRYHUQPHQW� UHVWRUHG� WKH� WUDGLWLRQDO� IDPLO\�ZLWK� WKH�PRWKHU�
FDULQJ�IRU�KHDUWK�DQG�KRPH�DV�WKH�FHQWHUSLHFH�RI�LWV�YDOXHV�DV�RSSRVHG�WRWKH�LGHRORJLFDO�SUHVVXUH�LQ�WKH�����¶V�IRU�IHPDOH�
HPSOR\PHQW��7KH�DOUHDG\�ZLGH�UDQJH�RI�PDWHUQLW\�EHQHILWV�ZHUH�IXUWKHU�H[SDQGHG�ZKLOH��ZLWK�SUHYLRXV�VWDWH�SUHYDOHQFH�
JRQH��WKHUH�ZDV�D�VXEVWDQWLDO�GHFUHDVH�LQ�VXEVLGLHV�IRU�FKLOGFDUH�LQVWLWXWLRQ��$ERXW�KDOI�WKH�FUqFKHV�ZHUH�FORVHG��$OWKRXJK�
WKHUH�ZDV�D� OLPLWHG�UHGXFWLRQ� LQ�QXUVHU\�FDSDFLW\� IDPLOLHV�ZHUH�FKDQJHG�PRUH� IRU�PHDOV�ERWK�KHUH�DQG� LQ�VFKRROV��7KH�
HFRQRPLF� VWDELOL]DWLRQ�PHDVXUHV�ZKLFK� WKH� FXUUHQW� VRFLDOLVW�OLHEHUDO� JRYHUQPHQW� LV� IRUFHG� WR� WDNH� DUH� QRW� H[SHFWHG� WR�
\LHOG�LPSURYHPHQW�LQ�DQ\�DUHDV�

2I� +XQJDU\¶V� SRSXODWLRQ� RI� ����PLOORQ� WKHUH� DUH� ����PLOOLRQ� ZRPHQ� DQG� ����PLOOLRQ�PHQ��$FFRUGLQJ� WR� WKH�
�����FHQVXV������RI�IDPLOLHV�ZHUH�IXOO�IDPLOLHV������RI�FRXSOH�EDVHG�IDPLOLHV�KDG�WKH�ZLIH�DV�DFWLYH�HDUQHU��,Q�����RI�
VLQJOH�SDUHQW�IDPLOLHV�LW�ZDV�WKH�PRWKHU�ZKR�OLYHG�ZLWK�WKH�FKLOG��,Q������� LQ�������RI�DOO�KRXVHKROGV�ZRPHQ�DFWHG�DV�
SULQFLSDO�HDUQHUV��

)URP������ WKH� IHPDOH� UHWLUHPHQW�DJH� LV����\HDUV��EHIRUH������ LV�ZDV����\HDUV��7KH�OHYHO�RI�ZRPHQ¶V�JHQHUDO�
HGXFDWLRQDO�EDFNJURXQG�UHDFKHV�DQG�� LQ�\RXQJ�DJH�JURXSV��HYHQ�H[FHHGV�WKDW�RI�PHQ¶V��*LUOV�W\SLFDOO\�FKRRVH�JUDPPDU�
VFKRRO��WZR�WKLUG�RI�JUDPPDU�VFKRRO�VWXGHQW�DUH�JLUOV���7KHUH�LV�PDUNHW�VHJUHJDWLRQ�E\�JHQGHU�RI�YDULRXV�RFFXSDWLRQ��H�J���
JLUOV�SUHYDLO� LQ�KHDOWK�FDUH�DQG�LQ�VHFRQGDU\�FRPPHUFLDO�VWXGLHV��ZKLOVW�ER\V�GRPLQDWH�KHDY\�LQGXVWU\�DQG�FRQVWUXFWLRQ�
RFFXSDWLRQV��7KLV�LV�QRW�D�FRQVHTXHQFH�RI�LQVWLWXWLRQDOL]HG�GLVFULPLQDWLRQ��5DWKHU�LW�LV�D�PDWWHU�RI�SDUHQWV�DQG�FKLOGUHQ¶V�
SUHIHUHQFH��LQ�WKH���������DFDGHPLF�\HDU�����RI�XQLYHUVLW\�DQG�FROOHJH�VWXGHQWV�ZHUH�IHPDOHV��7KH�SHUFHQWDJH�RI�IHPDOH�
VWXGHQWV�VLJQLILFDQWO\�YDULHV�E\�IDFXOW\��,Q�PHGLFDO�VFKRROV�IHPDOH�VWXGHQW�FRQWLQXH�WR�RXWQXPEHU�PDOHV��7KH�VLWXDWLRQ�LV�
UDWKHU� VLPLODU� DW� WKH� IDFXOWLHV� RI� ORZ� ZRPHQ� DOVR� GRPLQDWH� VSHFLDO� HGXFDWLRQ� ������� SULPDU\� VFKRRO� WHDFKHU� WUDLQLQJ�
�����DQG�VHFRQGDU\�VFKRRO�WHDFKHUWUDLQLQJ������

$PRQJ� ZRPHQ� LQ� PDQDJHULDO� SRVLWLRQV� RU� FRPLQJ� IURP� IDPLOLHV� RI� LQWHOOHFWXDOV�� WKH� SHUFHQWDJH� RI� WKRVH�
UHPDLQLQJ�LQ�WKLV�VHJPHQW�RI�VRFLHW\�KDV�EHHQ�VWHDGLO\�ULVLQJ��ZKLFK�LG�QRW�WKH�FDVH�ZLWK�PDQ��7KH�UHDVRQ�IRU�FRQWLQXHG�
LQFUHDVH� LV� WKDW� LQ� ����� ���� RI� WKH� GDXJKWHUV� RI� PHQ� LQ� PDQDJHULDO� SRVLWLRQV� RU� ZRUNLQJ� DV� LQWHOOHFWXDOV� EHFDPH�
PDQDJHUV�RU�LQWHOOHFWXDOV�WKHPVHOYHV��YHUVXV�����LQ�������7KH�VPDOO�EXVLQHVV�VHFWRU�SURYLGHV�OLYH�KRRG�IRU�ZRPHQ�WR�D�
JURZLQJ� H[WHQW�� 5HFHQW� \HDUV� KDYH� VHHQ� D� VXEVWDQWLDO� GHFOLQH� LQ� IHPDOH� HPSOR\PHQW� LQ� WKH� FDVH� RI� ERWK� DFWLYH�DJHG�
ZRPHQ�DQG�WKRVH�RXWVLGH�WKH�DJH�HPSOR\DELOLW\�

6XPPDU\

%HWZHHQ� ����� DQG� ����� WKH� H[WHQVLYHO\� GHYHORSLQJ� HFRQRP\� UDLVHG�ZRPHQ� XS� WR�ZRUN�ZLWKRXW� FRQVLGHULQJ�
ZKDW�NLQG�RI�VRFLDO�ZRUN�ZRXOG�VXIIHU��KHUH�,�PHDQ�EULQJLQJ�XS�FKLOGUHQ�DQG�WDNLQJ�FDUH�RI�WKH�HOGHUO\���)RU�D�SHULRG�RI�
WLPH�LW�ZDV�FRPSHQVDWHG�E\�WKH�OLIHVW\OH�LQ�ZKLFK�GLIIHUHQW�JHQHUDWLRQV�OLYHG�WRJHWKHU��EXW�ODWHU�RQ�E\�WKH�EUHDNLQJ�XS�RI�
WKLV��WKHVH�WDVNV�EHFRPH�XQFDUHG�

,Q� WKH� ��¶V� WKH� LQFUHDVLQJ� HFRQRPLFDO� SURVSHULW\� EXLOW� XS� WKH� QXUVHU\� VFKRRO� V\VWHP�� VFKRROV� FROOHJHV� DQG�
PDWHUQLW\� EHQHILW��+RZHYHU�� LQ� WKH� ODWH���¶V� WKH� VHULRXV�SROLWLFDO� DQG�DFRQRPLFDO� FULVLV� VRXOG�EH� IHOW�� DQG�ZLWK� WKLV� WKH�
V\VWHP�RI�VRFLDO�DOORZDQFHV�DOVR�IDFHG�D�FULVLV��7KH�FULVLV�VWLOO�FRQWLQXHV��WKDW�PDQLIHVWV�LWVHOI�LQ�WKH�GLVLQWHJUDWLRQ�RI�IUHH�
HGXFDWLRQDO� DQG� KHDOWK� V\VWHP�� DQG� LQ� WKH� UHGXFWLRQ RI� DOORZDQFHV� DQG� JUDQWV�� 7KLV� SDUWLFXODUO\� HIIHFWV� +XQJDULDQ�
IDPLOLHV� VLQFH� LQIODWLRQ� WKLV� \HDU� LV� ����� $IWHU� WKH� ��¶V� WKH� LQSXW� RI� ZRPHQ¶V� ZRUN� LQWR� WKH� HFRQRPLFDO� VSKHUH� KDV�
LQFUHDVHG� WKH� EXUGHQ� RI� RXU� VRFLHW\� E\� GHSULYLQJ� XV� RI� ULJKWV� DQG� DGYDQWDJHV��0RVW� RI� DOO� WKH� EXUGHQ� RI� LQWHOOHFWXDO�
ZRPHQ� DIIHFWV� WKHLU� FDUHHU� EDGO\�� 7KH� SURVSHFWLYH� WLPH� WR� HVFDSH� IURP� LW� LV� KDUGO\� SUHGLFWDEOH�� ,Q� WKH� QHZ� HFRQRPLF�
VSKHUH�LW�ZRXOG�EH�YHU\�LPSRUWDQW�WR�HVWDEOLVK�D�UHDO�VWDELOLW\�LQ�WKH�VRFLDO�DQG�OHJDO�VHFXULW\�RI�ZRPHQ�
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7KH�ILQDO�SDSHU�KDV�QRW�DUULYHG�LQ�WLPH��7KH�DXWKRU�ZLOO�GLVWULEXWH�KHU�SDSHU�RQ�WKH�VSRW�
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0RQLTXH�)UL]H��3��(QJ��
&KDLU�+ROGHU��1RUWHO�16(5&�:RPHQ�LQ�(QJLQHHULQJ�&KDLU�

DQG�3URIHVVRU�RI�(OHFWULFDO�(QJLQHHULQJ�
8QLYHUVLW\�RI�1HZ�%UXQVZLFN��)UHGHULFWRQ� 1%��&DQDGD�(�%��$��

KWWS���ZZZ�XQE�FD�ZHE�ZLH�

$%675$&7

(QUROPHQWV�RI�ZRPHQ�LQ�HQJLQHHULQJ�KDYH�LQFUHDVHG�VWHDGLO\�IRU�WKH�SDVW�GHFDGH��2WKHU�REVWDFOHV�DUH�LPSHGLQJ�
IXUWKHU� SURJUHVV�� +XPDQL]LQJ� WKH� HQJLQHHULQJ� &O8OLFXOXO���� WKH� FXOWXUH� DQG� WKH� WHDFKLQJ� VW\OH� ZRXOG� FUHDWH� DQ�
HQYLURQPHQW�ZKHUH�PRUH�ZRPHQ��ZLWK�WKH�SURSHU�EDFNJURXQG�DQG�FRPSHWHQFH�ZRXOG�FKRRVH�WKHVH�SURJUDPV��LQVWHDG�RI�
HQWHULQJ� WKH�PRUH� OLEHUDO�SURIHVVLRQV��7KH�FUHDWLRQ�RI�DQ�HQYLURQPHQW� ILQH� IURP�VH[LVP��GRXEOH�VWDQGDUGV��KDUDVVPHQW��
DQG�WKH�LQFOXVLRQ�RI�PXOWLGLVFLSOLQDU\�ILHOGV�WKDW�DUH�RI�LQWHUHVW�WR�ZRPHQ�ZRXOG�GR�PXFK�WR�VXFFHVVIXOO\�DFKLHYH�JHQGHU�
EDODQFH�LQ�WKLV�ILHOG��7KH�SDUWLFLSDWLRQ�RI�ZRPHQ�LQ�WKH�JRYHUQDQFH�RI�WKH�SURIHVVLRQ�DQG�WKH�RIILFHULQJ�RI�IOH[LEOH�ZRUN�
RSWLRQV�LQ�WKH�ZRUNSODFH�ZRXOG�FRQWULEXWH�SRVLWLYHO\�WR�WKH�UHWHQWLRQ�RI�ZRPHQ�LQ�WKLV�SURIHVVLRQ�

.(<:25'6�� (QUROPHQW�� 5HWHQWLRQ�� 0HQWRULQJ�� :RUNSODFH� ,VVXHV�� *RYHUQDQFH� RI� WKH� 3URIHVVLRQ�� DQG� :RPHQ� LQ�
(QJLQHHULQJ

�� ,1752'8&7,21

,Q�&DQDGD��ZRPHQ�UHSUHVHQW�ILIW\�WZR�SHUFHQW�RI�WKH�SRSXODWLRQ��\HW�DUH�XQGHU�UHSUHVHQWHG�LQ�VRPH�ILHOGV��PRVW�
QRWDEO\� LQ�(QJLQHHULQJ��2WKHU� SURIHVVLRQV� VXFK� DV�PHGLFLQH�� ODZ�� GHQWLVWU\�� DQG�YHWHULQDU\�PHGLFLQH�KDYH� UHDFKHG�DQG�
PDLQWDLQHG� JHQGHU�EDODQFHG� HQUROPHQWV� IRU� \HDUV�� 7KLV� SRLQWV� FOHDUO\� WR� WKH� H[LVWHQFH� RI� PRUH� VXEWOH� DQG� FRYHUOLG�
REVWDFOHV�LQ�(QJLQHHULQJ�DQG�WKH�3K\VLFDO�6FLHQFHV�

$�QRWDEOH�LQFUHDVH�KDV�RFFXOWHG�LQ�WKH�SDVW�GHFDGH��WKH�QDWLRQDO�DYHUDJH�HQUROPHQW�RI�ZRPHQ�LQ�XQGHUJUDGXDWH�
DQG�JUDGXDWH�SURJUDPV�KDV�LQFUHDVHG�IURP�DURXQG����SHUFHQW�LQ������WR�MXVW�XQGHU����SHUFHQW�LQ�������+RZHYHU��WKHUH�LV�
D�FRQVLGHUDEOH�GLVFUHSDQF\�EHWZHHQ�YDULRXV�XQLYHUVLWLHV�LQ�WKH�HQUROPHQW�SDWWHUQ��7KH�SURSXOVLRQ�RI�ZRPHQ�YDULHV�IURP�
XQGHU����SHUFHQW�WR����SHUFHQW�LQ�WKH�XQGHUJUDGXDWH�SURJUDPV�DFURVV�WKH�FRXQWU\��7KH�QXPEHU�RI�ZRPHQ�IDFXOW\�UHPDLQV�
GLVPDOO\� ORZ�� DW� �� SHUFHQW� LQ� WZR�WKLUGV� RI� HQJLQHHULQJ� VFKRROV� DQG� QRQH� LQ� WKH� UHPDLQLQJ� WKLUG�� &DVH� VWXGLHV� RI�
LQVWLWXWLRQV�ZLWK�WKH�KLJKHVW�HQUROPHQWV�DW�WKH�XQGHUJUDGXDWH�OHYHO�DUH�SUHVHQWHG�DW�WKH�HQG�RI�WKLV�SDSHU�

,W� LV�SRVVLEOH� WKDW�D�FHLOLQJ�ZLOO�EH� UHDFKHG�DW����SHUFHQW� LQ�VRPH�RI�WKH�)DFXOWLHV�DQG�6FKRROV�RI�(QJLQHHULQJ�
??KHUH� FXUULFXOXP� FRQWHQW�� WHDFKLQJ� VW\OH� DQG� WKH� FOLPDWH� LVVXHV� KDYH� QRW� EHHQ� DGGUHVVHG� DQG� PRGLILHG� IURP� WKH�
WUDGLWLRQDO� DQGRFHQWULF�SHUVSHFWLYH� WR�RQH� WKDW� UHIOHFWV�ZRPDQ¶V� LQWHUHVWV� DQG�QHHGV��6RPH�RI� WKH�XQIRUWXQDWH� LQFLGHQWV�
UHODWLQJ�WR�VH[LVP�LQ�WKH�ZRUNSODFH�RU�LQ�DFDGHPLD�FDQ�DOVR�EH�D�GHSHQGHQW�WR�\RXQJ�ZRPHQ�ZKR�ZRXOG�KDYH�FRQVLGHUHG�
WKLV� FDUHHU��$� SDUDGLJP� VKLQ� LQ� WKH� FXOW�PH�� FXELFXOXP� DQG� WHDFKLQJ� VW\OH� LQ� HQJLQHHULQJ� HGXFDWLRQ� LV� QHHGHG��$W� WKH�
VDPH�WLPH��LQGXVWU\�PXVW�DGMXVW�WR�WKH�QHHGV�RI�GXDO�FDUHHU�FRXSOHV�E\�RIIHULQJ�HPSOR\HHV�IOH[LEOH�ZRUN�RSWLRQV��LI�WKH\�
ZLVK�WR�DWWUDFW�DQG�UHWDLQ�TXDOL�LHG�DQG�VNLOOHG�SHRSOH�

�� %$&.*5281'

$� QDWLRQDO� &KDLU� LQ� ZRPHQ� LQ� HQJLQHHULQJ� KDV� EHHQ� FUHDWHG� DW� WKH� 8QLYHUVLW\� RI� 1HZ� %UXQVZLFN�� LQ� ������
�LQDQFLDOO\� VXSSOLHG� E\� D� ODUJH� FRUSRUDWLRQ� �1RUWHO�� DQG� WKH� 1DWXUDO� 6FLHQFHV� DQG� (QJLQHHULQJ� 5HVHDUFK� &RXQFLO�
�16(5&��� 7KH� PDQGDWH� RI� WKH� &KDLU� LV� WR� HQFRXUDJH� DQ� LQFUHDVH� LQ� WKH� HPDQFLSDWLRQ� RI� ZRPHQ� LQ� WKH� HQJLQHHULQJ�
SURIHVVLRQ��DW�DOO� OHYHOV�DQG�DFURVV� WKH�FRXQWU\�� ,Q� WKH�SURFHVV�RI�VWXG\LQJ�WKH�IDFWRUV�OLPLWLQJ�ZRPHQ
V�SDUWLFLSDWLRQ�LQ�
HQJLQHHULQJ�� WKH� &KDLU� +ROGHU� ZDV� JUHDWO\� DVVLVWHG� E\� WKH� FUHDWLRQ� RI� D� QDWLRQDO� FRPPLWWHH�� LQ� )HEUXDU\� ������ 7KH�
PDQGDWH� RI� WKH� &&:(� �&DQDGLDQ� &RPPLWWHH� RQ� :RPHQ� LQ� (QJLQHHULQJ�� ZDV� WR� H[DPLQH� REVWDFOHV� DQG� LGHQWLI\�
VXFFHVVIXO� VWUDWHJLHV� WR� LQFUHDVH� WKH� HPDQFLSDWLRQ� RI� ZRPHQ� LQ� (QJLQHHULQJ�� 7KH� FRPPLWWHH� ZDV� FRPSRVHG� RI� ���
PHPEHUV�� UHSUHVHQWLQJ� WKH�PDMRU� RUJDQLVDWLRQV� FRQQHFWHG� WR� WKHVH� LVVXHV��ZLWK� UHJLRQDO�� ELOLQJXDO� DQG�JHQGHU� EDODQFH��
7KH�DXWKRU�FKDLUHG�WKH�FRPPLWWHH��ZKLFK�UHOHDVHG�LWV�UHSRUW��0RUH

���
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7KDQ�-XVW�1XPEHUV��LQ�$SULO�������&&:(��������

7KH�FRPPLWWHH
V�ZRUN�DGGUHVVHG�LVVXHV�DW�DOO�OHYHOV�RI�FDUHHU�GHYHORSPHQW��WKH�.����HGXFDWLRQ�SURJUDPV��LQFOXGLQJ�SDUHQWDO�
DQG�VRFLHWDO� LQIOXHQFHV�� WKH�SRVW�VHFRQGDU\�HGXFDWLRQ�� WKH�ZRUNSODFH��DQG� WKH�SURIHVVLRQDO�DQG�WHFKQLFDO�VRFLHWLHV��,Q�WKH�SURFHVV�RI�
GHYHORSLQJ�LWV�UHSRUW��WKH�&&:(�KHOG�VL[�SXEOLF�IRUXPV�DFURVV�WKH�FRXQWU\�DQG�UHFHLYHG�PRUH�WKDQ�WZR�KXQGUHG�SHUVRQDO�WHVWLPRQLHV�
DQG�EULHIV�IURP�LQGLYLGXDOV�DQG�JURXSV��7KH�&&:(�FRQWUDFWHG�D�UHVHDUFK�SURMHFW�RQ��EHVW�SUDFWLFHV��FDUULHG�RXW�LQ�VHYHQ�XQLYHUVLWLHV�
DQG� VL[� ZRUNSODFHV�� 3ULRU� WR� UHOHDVLQJ� LWV� UHSRUW�� WKH� &&:(� KHOG� D� QDWLRQDO� FRQIHUHQFH� LQ� 0D\� ,� ��� ,� WR� UHYLHZ� D� VHW� RI� GUDIW�
UHFRPPHQGDWLRQV��ZLWK� ���� SDUWLFLSDQWV�� 7KLV�ZDV� IROORZHG� E\� DQ� HQGRUVHPHQW�PHHWLQJ� LQ�6HSWHPEHU�RI� WKH� VDQ�H�\DP
��ZLWK� WKH�
PDMRU�VWDNHKROGHUV��WR�HQVXUH�D�
EX\�LQ
�DSSURDFK��7KDW�ODVW�HYHQW�FRQFOXGHG�WKH�FRPPLWWHH
V�ZRUN��7KH�PDMRU�VWDNHKROGHUV�DJUHHG��DW�
WKH� WLPH�� WR� KROG� DQ� XSGDWH� FRQIHUHQFH� WKUHH� \HDUV� ODWHU� �LQ� ������ WR� DVVHVV� SURJUHVV�� )XWXUH� GLUHFWLRQV� ZRXOG� EH� JXLGHG� E\� WKH�
GLVFXVVLRQV� DW� WKH� QHZ� FRQIHUHQFH� WKURXJK� ZRUNVKRSV� DQG� SOHQDU\� VHVVLRQV� �8SGDWH� &RQIHUHQFH�� ������� ,Q� WKH� LQWHULP�� WKH�
*RYHUQPHQW�RI�&P�DGD��XQGHU�WKH�DXVSLFHV�RI�WKH�1DWLRQDO�$GYLVRU\�%RDUG�RQ�6FLHQFH�DQG�7HOHRORJ\��1$%67���GHYHORSHG�D�VHFRQG�
UHSRUW��H[WHQGLQJ�WKH�&&:(�ZRUN�WR�FRYHU�WKH�ILHOGV�RI�VFLHQFH�DQG�WHF�PRORJ\��UHOHDVHG�E\�WKH�3ULPH�0LQLVWHU�RI�&DQDGD�RQ�0DUFK�
����1$%67�������

��� ,VVXHV�DW�7KH�3UH�8QLYHUVLW\�/HYHO�

7KH�UHVXOWV�RI�VWXGLHV�LQGLFDWHG�WKDW�WKH�VRFLDO�EDUULHUV�OLPLWLQJ�WKH�SDUWLFLSDWLRQ�RI�\RXQJ�ZRPHQ�LQ�QRQWUDGLWLRQDO�HGXFDWLRQ�
SURJUDPV�VWDUW�DV�HDUO\�DV�ELUWK�DQG�FRQWLQXH�DW�DOO� OHYHOV�RI� WKH�HGXFDWLRQ�V\VWHP��SHUSHWXDWLQJ�WKH�P\WK�WKDW�WKH�SK\VLFDO�VFLHQFHV��
PDWKHPDWLFV��DQG�HQJLQHHULQJ��DUH�ILHOGV�RI�VWXG\�IRU�PHQ��7KXV��E\�WKH�JUDGXDWLRQ�\HDU�LQ�KLJK�VFKRRO��D�VPDOO�QXPEHU�RI�ZRPHQ�DUH�
OHIW�LQ�WKH�SRRO�RI�FDQGLGDWHV�TXDOLILHG�WR�HQWHU�LQWR�DQ�(QJLQHHULQJ�3URJUDP��3HOW]��������0F'LOO�������)UL]H��������6DGNHU��HW��DO��
������

$QRWKHU� REVWDFOH� LV� WKH� ORZ� QXPEHU� RI� ??RPHQ� SURILOHG� LQ� WH[WERRNV� DQG� RI�ZRPHQ� WHDFKLQJ� VFLHQFH� DQG�PDWKHPDWLFV� DW�
MXQLRU� DQG� KLJK� VFKRRO� OHYHOV�� )RU� HQJLQHHULQJ�� WKLV� ODFN� LV� HYHQ�PRUH� VHULRXV�� DV� WKH� IHZ�??
RPHQ� VFLHQFH� WHDFKHUV� DUH� XVXDOO\� LQ�
ELRORJ\�RU�FKHPLVWU\��DQG�PRUH�UDUHO\�LQ�SK\VLFV��)DFXOWLHV�RI�(GXFDWLRQ��UHVSRQVLEOH�IRU�WUDLQLQJ�DQG�HGXFDWLQJ�WKH�QH[W�JHQHUDWLRQ�RI�
WHDFKHUV��FRXOG�GR�PXFK�WR�SURYLGH�WKHP�ZLWK�JHQGHU�VHQVLWL]DWLRQ�VR�WKDW�WKH\�ZLOO�EH�PRUH�DZDUH�RI�KRZ�WR�HQFRXUDJH�ERWK�JLUOV�DQG�
ER\V�WR�GHYHORS�WKHLU�OXOO�SRWHQWLDO��E\�FKDOOHQJLQJ�WKHP��VXSSRU�LQJ�WKHP�DQG�VHOHFWLQJ�WH[WERRNV�WKDW�EUHDNGRZQ�WKH�VWHUHRW\SHV�RI�
JHQGHU�UROHV��*XLGP�FF�FRXQVHORUV�PXVW�SURYLGH�EURDGHU�FDUHHU�LQIRP�DWLRQ�WR�VWXGHQWV�DQG�IUHH�RI�JHQGHU�ELDV��7KH\�VKRXOG�PDNH�D�
JUHDWHU� HIIRUW� LQ� LGHQWLI\LQJ� WKH� VNLOOV� DQG� LQWHUHVW� RI� \RXQJ� SHRSOH�� HVSHFLDOO\� ZKHUH� QRQWUDGLWLRQDO� FDUHHUV� DUF� FRQFHUQHG� �IRU�
H�?DPSOH��QXUVLQJ�IRU�ER\V�DQG�HQJLQHHULQJ�IRU�JLUOV��

��� 6WUDWHJLHV�IRU�&KDQJH

:RUNVKRSV�IRU�SDUHQW�DQG�FDUHHU�FRXQVHORUV��WH[WERRNV�SRUWUD\LQJ�ZRPHQ�DQG�PHQ�LQ�DFWLYH�DQG�VKDULQJ�UROHV��
DUH�DOO�GHWHFWLYH�VWUDWHJLHV��6RPH�VFKRROV�DUH�XVLQJ�D�FRRSHUDWLYH�ODPLQJ�HQYLURQPHQW�LQ�WKHLU�FODVVHV���%URRNV��������
RWKHUV�KDYH�GHYHORSHG�FKHPLVWU\�DQG�SK\VLFV�FODVVHV�IRU�JLUOV�RQO\�FODVVHV�DQG�D�FRQWHQW�DQG�WHDFKLQJ�VW\OH�WKDW�LQFXU��
RUDWHV�H[SHULHQFHV�DQG�LQWHUHVWV�RI�JLUOV��5RJHUV���������9LGHRV�KDYH�EHHQ�FUHDWHG�RQ�FDUHHUV�LQ�6FLHQFH��6�&�:�,�6�7����
DQG� FDUHHUV� LQ� (QJLQHHULQJ� �)UL]H�� HW�� DO�� ������ VKRZLQJ� KRZ� HQJLQHHUV� DQG� VFLHQWLVWV� DSSO\� WKHLU� NQRZOHGJH� WR� WKH�
EHQHILW� RI� KXPDQNLQG�� VROYH�SUREOHPV�� DQG�GHVLJQ� WKH�ZRUOG�ZH� OLYH� LQ��$�QRQ�WUDGLWLRQDO� FDUHHU�GD\�DW� D� MXQLRU�DQG�
VHQLRU�KLJK¶�VFKRROV�KDV�EHHQ�RUJDQLVHG�E\�YDULRXV�XQLYHUVLWLHV�DQG�FROOHJHV�LQ�&DQDGD��6RPH�SURJUDPV�LQYROYH�\RXQJ�
ZRPHQ� VWXGHQWV� RQO\�� ZLWK� UROH� PRGHOV� VHOHFWHG� IURP� WKH� ILHOGV� RI� HQJLQHHULQJ� DQG� WKH� SK\VLFDO� VFLHQFHV�� ZLWK� D�
KDQG���RQ�ZRUNVKRS��,Q�RWKHU�SODFHV��PDOH�QXUVHV��EDOOHW�GDQFHUV�DQG�FDUHJLYHUV�DUH�LQYLWHG�WR�MRLQ�ZRPHQ�HQJLQHHUV��
JHRORJLVWV��FHPHQWHUV��DQG�ILUHILJKWHUV��WR�GR�WKH�ZRUNVKRSV�ZLWK�ER\V�aDQG�JLUOV���<XNRQ���������7KHVH�VWUDWHJLHV�FP��
EH�YHU\�VXFFHVVIXO� LQ�EUHDNLQJ�GRZQ�WKH�VWHUHRW\SHV�DQG�PDNLQJ�FDUHHUV�PRUH�YLVLEOH�DQG�DSSHDOLQJ�WR�\RXQJ�SHRSOH��
0HQWRU� DQG� MRE�VKDGRZLQJ� SURJUDPV�� ZKHUH \RXQJ� ZRPHQ� PHHW� ZRPHQ� ZKR� DUH� ZRUNLQJ� LQ� QRQ�WUDGLWLRQDO�
RFFXSDWLRQV��FDQ�FUHDWH�WKH�ORQJ�WH�����VXSS����QHHGHG�WR�FRQWLQXH�WR�HOLPLQDWH�WKH�EDUULHUV�

��� ,VVXHV�DW�7KH�8QLYHUVLW\�/HYHO

2QFH�ZRPHQ� FKRRVH� HQJLQHHULQJ� DV� D� ILHOG� RI� VWXG\�� WKHLU� H[SHULHQFH� FDQ� YHU\� IURP� FODVV� WR� FODVV� DQG� IURP�
XQLYHUVLW\� WR� XQLYHUVLW\�� 5HWHQWLRQ� FDQ� EH� OLQNHG� ZLWK� KDYLQJ� DFFHVV� WR� ZRPHQ� UROH� PRGHOV� �ZRPHQ� WHDFKLQJ� LQ� WKH�
FODVVURRP�DQG�DYDLODEOH�WR�SURYLGH�DGYLFH�DQG�FRXQVHOLQJ���7KHUH�DUH�VRPH�SURJUDPV�ZLWK�QR�ZRPHQ�IDFXOW\��RU�ZKHUH�
ZRPHQ�DUH�VHFWLRQDO�OHFWXUHUV�DQG�DOO�WKH�WHQXUH�WUDFN�RU�WHQXUHG�SRVLWLRQV�DUH�KHOG�E\�PHQ��([LW�LQWHUYLHZV�ZLWK�ZRPHQ�
VWXGHQWV�KDYH�VKRZQ�WKDW�VRPH�ODQG�WKH�FOLPDWH�WRR�KRVWLOH�DQG�WKH\�WUDQVIHU�WR�RWKHU�)DFXOWLHV�ZKHUH�WKH\�SHUFHLYH�WKH�
FOLPDWH�DV�PRUH� IULHQGO\��6RPH�EODWDQW�VH[LVW�DFWV�DUH�VWLOO�FRPPLWWHG�E\�HQJLQHHULQJ�VWXGHQWV�DQG�E\�VRPH�SURIHVVRUV��
DQG�WKHVH�FRPH�WR�OLJKW�IURP�WLPH�WR�WLPH��,Q�WKH�SDVW�IHZ�\HDUV��WKHVH�DFWV�KDYH�WDNHQ�WKH�IURP�RI�DUWLFOHV�LQ�WKH�VWXGHQW�
SUHVV��EDG�MRNHV��DQG VH[LVW�V\PEROV�EHLQJ�GLVSOD\HG�WR�UHSUHVHQW�WKH�VWXGHQW�JURXS��DVVRFLDWLRQ���6RPH�SURIHVVRUV�LJQRUH�
WKH�ZRPHQ�LQ�WKHLU�FODVV�DQG�GHYRWH�PRUH�RI�WKHLU�DWWHQWLRQ�WR�WKH�PHQ

���



7KH�H[LVWHQFH�RI�GRXEOH�VWDQGDUGV�LV�DQRWKHU�PDMRU�SUREOHP��6WHUHRW\SHV�VKDSH�RXU�SHUFHSWLRQV�DERXW�ZKDW�HDFK�VH[�FDQ�DQG�
VKRXOG�GR��7KH\� FDQ�KDYH�D�PDMRU� LPSDFW�RQ� WKH�FDUHHU�SURJUHVVLRQ�DQG�VXFFHVV�RI�PDQ\�ZRPHQ��7KHVH� VWHUHRW\SHV�FDQ�DIIHFW� WKH�
VXFFHVV�UDWH�RI�ZRPHQ�LQ�FRPSHWLWLRQV�IRU�VFKRODUVKLSV��IHOORZVKLSV��JUDQWV��MREV��SURPRWLRQV��UHVHDUFK�JUDQWV��DQG�EHLQJ�QRPLQDWHG�
DQG�VHFHGHG�WR�ZLQ�SUL]HV�DQG�DZDUGV��7KH�V\VWHPLF�ELDV�WKDW�H[LWV�DJDLQVW�JURXSV�VXFK�DV�ZRPHQ�DQG�YLVLEOH�PLQRULWLHV�FDQ�RQO\�EH�
HUDGLFDWHG�WKURXJK�HGXFDWLRQ�DQG�VHQVLWL]DWLRQ�SURJUDPV��DQG�WKURXJK�D�EDODQFHG�UHSUHVHQWDWLRQ�LQ�FRPPLWWHHV�WKDW�VHOHFW�WKH�ZLQQHUV�
RI�VFKRODUVKLSV��RI�DZDUGV��DQG�FRPPLWWHHV�WKDW�UHFRPPHQG�WKH�KLULQJ��WKH�SURPRWLRQ�RU�WHQXUH�RI�IDFXOW\��IRU�H���DPSOH���0F.HH�	�
6KHULIIV��������

0XOWLGLVFLSOLQDU\�SURJUDPV�DQG�UHVHDUFK�SURSRVDOV�DUH�VWLOO�ORRNHG�XSRQ�E\�WKH�PRVW�FRQVHUYDWLYH�JURXSV�RI�RXU�SURIHVVLRQ�
DV�QRW�PDLQVWUHDP�DQG�DV�VXFK��PD\�EH�GHYDOXHG�E\� WKH��KDUG�HQJLQHHULQJ��IDFWLRQV��<HW�� WKH�PXOWLGLVFLSOLQDU\�DSSURDFK�ZLOO�DOORZ�
HQJLQHHULQJ� WR�FUXQFK� ODUJH��GLIILFXOW�SUREOHPV��HPLW�WKH�VROXWLRQV�DQG�SUREDEO\�PDNH�WKHP�PRUH�VRFLHWDO�UHOHYDQW��:RPHQ�VHHP�WR�
HQMR\�PXOWLGLVFLSOLQDU\� FRXUVHV� DQG� ILHOGV�� HVSHFLDOO\� LI� WKH\�KDYH� D� OLQN� WR� WKH� UHDO�ZRUOG� DQG� WR� VRFLHWDO� UHDOLWLHV��7KH�P\WKV� WKDW�
SURSDJDWH�D�PDVFXOLQH�YLHZ�RI�H[FHOOHQFH�PD\�EH�SUHMXGLFLDO� WR�ZRPHQ
V�VXFFHVV�DQG� WR� WKHLU� LQWHJUDWLRQ� LQWR�WKHVH�ILHOGV��7KLV�QRW�
RQO\� DSSOLHV� WR�P�
�KV� FRQFHO��LQJ�PHULW�� DZDUGV� DQG� DSSRLQWPHQWV�� EXW� WR� WKH� YDOXH� RI� LQWHOOHFWXDO�ZRUN�� DQG� VXFFHVV� LQ� VHHNLQJ�
IXQGLQJ��&DSODQ���������+XPDQL]LQJ�WKH�FRXUVH�FRQWHQW�ZRXOG�FHUWDLQO\�FRQWULEXWH�WR�HQKDQFLQJ�ZRPHQ
V�LQWHUHVW�LQ�WKHVH�ILHOGV��,Q�
IDFW��WKLV�PD\�H���SODLQ�SP��\�ZK\�ZRPHQ�DUH�VR�LQWHUHVWHG�LQ�D�FDUHHU�LQ�PHGLFLQH��7KHVH�IDFWRUV�DOVR�ZRUN�DJDLQVW�VRPH�RI�WKH�PHQ�
ZKRVH� UHVHDUFK� LQWHUHVWV� DQG�PHWKRGV OLH� RXWVLGH� WKH� FXUUHQWO\�QDUURZO\�GHILQHG� 
H[FHOOHQFH� LQ� HQJLQHHULQJ� VFKRODUVKLS
�� RU�ZKDW� LV�
FDOOHG�
PDLQVWUHDP�UHVHDUFK¶�

����6WUDWHJLHV�DW�WKH�8QLYHUVLW\�/HYHO��&OLPDWH�FXOWXUH

8QLYHUVLWLHV� VKRXOG�HQFRXUDJH� WKH�XVH�RI�JHQGHU�LQFOXVLYH� ODQJXDJH�DQG� LQVWUXFWRUV�VKRXOG�EH�HQFRXUDJHG� WR�ILQG�ZD\V� WR�
LQ�SURYH�WKH�FOLPDWH�LQ�WKH�FODVVURRPV��$GGLQJ�D�IHZ�TXHVWLRQV�RQ�WKH�VWXGHQW�RSLQLRQ�VXUYH\V�UHJDUGLQJ�WKH�ODQJXDJH�XVHG�LQ�FODVV��
DQG�ZKHWKHU�WKH�LQVWUXFWRU�WLOHG�H[DPSOHV�WKDW�DUH�LQFOXVLYH�RI�WKH�GLYHUVH�JURXSV�LQ�WKH�FODVV��ZRXOG�EH�LQIRO���DWLYH�DERXW�WKH�OHYHO�RI�
SURJUHVV� DFKLHYHG� LQ� HDFK� RI� WKH� FODVVHV�� 7KH� GLVWULEXWLRQ� RI� D� ERRNOHW� RQ� JHQGHU�LQFOXVLYH� ODQJXDJH� WR� HDFK� LQVWUXFWRU� �2QWDULR�
:RPHQ
V�'LUHFWRUDWH�� ������ DQG�PDNLQJ�JHQGHU�VHQVLWLYLW\� WUDLQLQJ�DYDLODEOH� WR� IDFXOW\�� VWDII�DQG�JUDGXDWH�DVVLVWDQWV��ZRXOG�JLYH�D�
FOHDU� PHVVDJH� DERXW� H[SHFWDWLRQV� IURP� WKH� XQLYHUVLW\� DGPLQLVWUDWLRQ�� RQ� WKHVH� LVVXHV�� DQG� KHOS� WR� FUHDWH� D� PRUH� ZRPDQ�IULHQGO\�
HQYLURQPHQW�

5HWHQWLRQ� FDQ� DOVR� EH� LQFUHDVHG� E\� SURYLGLQJ� VHQLRU� VWXGHQW
�� DV�PHQWRUV� WR� WKH� ILUVW� DQG� VHFRQG� \HDU� VWXGHQWV��2IIHULQJ�
WXWRULQJ� WR� VWXGHQWV� ZKR� DUH� KDYLQJ� ILQLFDOLW\� LQ� RQH� RU� WZR� SDUWLFXODU� FRXUVHV� FDQ� DOVR� LQFUHDVH� WKH� UHWHQWLRQ� UDWH� DQG� EXLOG� WKH�
VWXGHQWV
�FRQILGHQFH��&UHDWLQJ�DQ�DWPRVSKHUH�ZKHUH�WKHUH� LV� UHVSHFW�DQG�WROHUDQFH�IRU�GLYHUVLW\�PD\�EH�WKH�PRVW�LPSRUWDQW�IDFWRU�LQ�
VXSS�,�LQJ�DQG�HQFRXUDJLQJ�VWXGHQWV�WR�VXFFHVVIXOO\�FRPSOHWH�WKHLU�GHJUHH��)LQDOO\��WUDFNLQJ�VWXGHQWV
�SHOIRO���DQ&H��HVSHFLDOO\�IRU�
WKRVH�ZKR�DUH�ERUGHULQJ�RQ�IDLOXUH��ZRXOG�KHOS�WR�FDWFK�SUREOHPV�EHIRUH�WKH\�EHFRPH�LQ´�HYHUVLEOH�

6SHFLDO�HIILJLHV�VKRXOG�EH�PDGH�WR�DWWUDFW�DQG�IXQG�ZRPHQ�VWXGHQWV�WR�HQWHU�JUDGXDWH�SURJUDPV��WKH\�IRUP�WKH�SRRO�IRU�IXWXUH�
ZRPHQ� IDFXOW\��/HWWHUV� FDQ�EH� VHQW� WR�ZRPHQ�XQGHUJUDGXDWH� VWXGHQWV�ZLWK� KLJK�PDUNV�� DVNLQJ� WKHP�ZKHWKHU� WKH\�KDYH�FRQVLGHUHG�
JUDGXDWH�VFKRRO��:RPHQ�IDFXOW\�QHHGV�WR�EH�SURDFWLYHO\�VRXJKW�DQG�KLUHG��7KH�JRDO�VKRXOG�EH�EDVHG�RQ�WKH�DYDLODELOLW\�RI�ZRPHQ�LQ�
WKH�SRRO�RI�GRFWRUDO�VWXGHQWV��,W�LV�IUHTXHQW�WR�REVHUYH�WKDW�HYHQ�ZKHUH�DIILUPDWLYH�DFWLRQ�SROLFLHV�H[LVW��WKH�SROLF\�LV�RIWHQ�LJQRUHG�RU�
SDLG�OLS�VHUYLFH�

,QVWLWXWLRQV�RI�KLJKHU� OHDO��LQJ�ZLOO�RQO\�VXFFHVVIXOO\�GHPRQVWUDWH� WKDW� WKH\�FDUH�DERXW� WKHVH� LVVXHV�ZKHQ� WKH\�
DOVR� LGHQWLI\� DQG�KLUH�ZRPHQ� LQ� VHQLRU� DFDGHPLF� DGPLQLVWUDWLYH� SRVLWLRQV�� ,QVWLWXWLRQV� WKDW� KLUH�ZRPHQ�DW� WKRVH� VHQLRU�
OHYHOV�DQG�VXSS�,��WKHP�ZKLOH�LQ�WKRVH�SRVLWLRQV��EHQWHVW�IURP�D�GLYHUVH�SHUVSHFWLYH�DQG�OHDGHUVKLS�VW\OH��+RZHYHU��IHZ�
LQVWLWXWLRQV� KDYH� OHDUQHG� \HW� WR� DSSUHFLDWH� WKLV� GHWHUUHQFH� DQG� VRPH� RI� WKH� ZRPHQ� KLUHG� DW� WKRVH� OHYHOV� KDYH� D� YHU\�
GLIILFXOW� WDVN�� ,Q�PDQ\� SODFHV�� WKH� H[WRUW� RQ� JHQGHU�EDODQFH� LV� OLPLWHG� WR� WKH�XQGHUJUDGXDWH� OHYHO��ZKHUH� WKH� LQFUHDVHG�
QXPEHU�RI�VWXGHQWV�DIIHFW�LQ�WKH�IXQGLQJ�OHYHO�SRVLWLYHO\�

+,*+�(152/0(17�2)�:20(1�,1 (1*,1((5,1*�352*5$06
6WUDWHJLHV�WKDW�ZRUOG�

&DVH�6WXG\�,��7KH�8QLYHUVLW\�RI�*XOS�6FKRRO�RI�(QJLQHHULQJ�

$Q� LQWHUYLHZ�ZLWK� WKH�'LUHFWRU� RI� WKH� 6FKRRO� �'U��2WWR�/DPEHUW�� DQG� RI� KLV� 6SHFLDO�$VVLVWDQW� �-DQHW�'LHVHO��
UHYHDOHG� VRPH� LQWHUHVWLQJ� IDFWV� DERXW� WKH� VXFFHVV� RI WKLV� SDUWLFXODU� 6FKRRO� LQ� UHDFKLQJ� D� JHQGHU� EDODQFH�� 7KH�&XUUHQW�
SURSRUWLRQ�RI�ZRPHQ�HQUROOHG� LQ�(QJLQHHULQJ�DW� WKH�8QLYHUVLW\�RI� �*XHOSK�LV� WKH�KLJKHVW� LQ�&DQDGD��ERWK�WKH�ILUVW�\HDU�
DQG�WKH�RYHUDOO�DYHUDJH�HQUROPHQW�RI�ZRPHQ�LQ�WKH�(QJLQHHULQJ�SURJUDPV�LV����SHUFHQW��WKHUH�DUH����SHUFHQW�ZRPHQ�DW�
WKH�0DVWHU
V�OHYHO�DQG����SHUFHQW�LQ�WKH�GRFWRUDO�SURJUDP��-XVW�IHZHU�WKDQ����SHUFHQW�RI�WKH�IDFXOW\�DUH�ZRPHQ��7KH�WRWDO�
HQUROPHQW�LQ�WKH�SURJUDP�ODVW�\HDU�����VWXGHQWV�DW�WKH�XQGHUJUDGXDWH�OHYHO�DQG����DW�WKH�SRVW�JUDGXDWH�OHYHO�

���



$W�*XHOSK��WKHUH�KDYH�EHHQ�VHYHUDO�ZRPHQ�LQ�WKH�HQJLQHHULQJ�FODVVHV�IRU�DW�OHDVW�WZHQW\�\HDUV��7KH�FXUULFXOXP�
FRQWHQW�VHHPV�WR�KDYH�D�ORW�WR�GR�ZLWK�WKH�OHYHO�RI�WKHLU�VXFFHVV�DQG�WKLV�LV�HYHQ�PRUH�HYLGHQW�WRGD\��ZKHUH�WKH�HQUROPHQW�
RI�ZRPHQ� LV�DOPRVW� DW�SDU�ZLWK� WKDW�RI� WKH�PHQ��$URXQG� WZHQW\�\HDUV�DJR��ZRPHQ�ZHUH�PRVWO\�HQUROOHG� LQ�%LRORJLFDO�
(QJLQHHULQJ�� 6LQFH� ��������� WKH� 6FKRRO� KDV� RIIHUHG� ILYH� SURJUDPV�� %LRORJLFDO� (QJLQHHULQJ�� (QJLQHHULQJ� 6\VWHPV� DQG�
&RPSXWLQJ��:DWHU�UHVRXUFH (QJLQHHULQJ��(QYLURQPHQWDO�(QJLQHHULQJ�DQG�)RRG�(QJLQHHULQJ��7KH�ODWWHU�SURJUDP�ZLOO�QR�
ORQJHU�EH�RIIHUHG�DV�D�PDMRU�DV�RI�6HSWHPEHU�
���GXH�WR�ORZ�HQUROPHQWV�

,Q� &DQDGD�� DOO� HQJLQHHULQJ� SURJUDPV� PXVW� EH� DFFUHGLWHG� LQ� RUGHU� IRU� WKH� GHJUHH� WR� EH� UHFRJQL]HG� E\� WKH�
SURIHVVLRQ��7KH�&DQDGLDQ�(QJLQHHULQJ�$FFUHGLWDWLRQ�%RDUG� �&($%��� IRU�PXFK�RI� LWV� HDUO\�ZRUN��ZDV� WUDGLWLRQDO� LQ� LWV�
YLHZ�RI�(QJLQHHULQJ�(GXFDWLRQ��DQG�LW�WRRN�D�FRQVLGHUDEOH�HIIRUW�RQ�WKH�SDUW�RI�*XHOSK�WR�VHQVLWL]H�WKH�%RDUG�WR�WKH�IDFW�
WKDW� QRQ�WUDGLWLRQDO� SURJUDPV� DUH� DSSURSULDWH� HQJLQHHULQJ� GLVFLSOLQHV��$OO� RI�*XHOSK
V� (QJLQHHULQJ� 3URJUDPV� DUH� IXOO\�
DFFUHGLWHG�� ,W� LV� LQWHUHVWLQJ� WR�QRWH� WKDW�VHYHUDO�RI� WKHVH�SURJUDPV�DUH�SDUW�RI�HPHUJLQJ�HQJLQHHULQJ�ILHOGV�DQG�WKHUH�DUH�
PDQ\�RSSRUWXQLWLHV�IRU�HQJLQHHUV�ZLWK�D�PXOWLGLVFLSOLQDU\�HGXFDWLRQ��)URP�WKH�JHQGHU�HTXDO�HQUROPHQW�OHYHOV�LQ�PHGLFLQH�
DQG�ELRORJ\��LW�LV�FOHDU�WKDW�ZRPHQ�DUH�DWWUDFWHG�WR�WKH�/LIH�6FLHQFHV��DQG�PHUJLQJ�WKHVH�ILHOGV�ZLWK�WKH�SUREOHP�VROYLQJ�
DVSHFWV�RI�HQJLQHHULQJ�PDNHV�WKHVH�SURJUDPV�YHU\�SRSXODU�ZLWK�ZRPHQ�

,Q�������WKH�6FKRRO�KLUHG�D�SDUW�WLPH�HQJLQHHU�WR�DFW�DV�D�UROH�PRGHO�IRU�VWXGHQWV�DQG�WR�KHOS�ZLWK�UHFUXLWPHQW�DQG�UHWHQWLRQ�
LVVXHV�� $V� 6SHFLDO� $GYLVRU�� -DQHW� 'LHVHO� KDV� EHHQ� D� JUHDW� VRXUFH� RI� LQVSLUDWLRQ� IRU� \RXQJ� ZRPHQ� LQ KLJK� VFKRROV� DQG� IRU� WKH�
XQGHUJUDGXDWH�VWXGHQWV�DW�WKH�8QLYHUVLW\��6KH�LV�UHVSRQVLEOH�IRU�WKH�OLDLVRQ�DFWLYLWLHV�ZLWK�WKH�ORFDO�VFKRROV�DQG�DOVR�SURYLGHV�VXSSOLHU�
LQ� DOO� DVSHFWV� RI� DFDGHPLF� DGYLVLQJ�� LQFOXGLQJ� DGPLVVLRQV�� VWXGHQW� SURJUHVV��SURYLGLQJ�HGXFDWLRQ�DQG�FDUHHU� LQIRUPDWLRQ��DQG�VRPH�
SHUVRQDO�FRXQVHOLQJ�

*XHOSK�JHWV� D� GLIIHUHQW�PL[�RI� VWXGHQWV� WKDQ� WKH� ODUJHU�6FKRROV� LQ�2QWDULR��7KH\� DWWUDFW� WKH� W\SH�RI� VWXGHQW�ZKR�ZDQW� WR�
HQUROO�LQ�D�VPDOOHU�XQLYHUVLW\��DQG�SUREDEO\�WKRVH�ZKR�ZRXOG�ZDQW�WR�OLYH�LQ�RQ�WKH�FDPSXV��$�SODFH�LQ�UHVLGHQFH�LV�JXDUDQWHHG�WR�DOO�
QHZ� VWXGHQWV��7KH� VWXGHQWV� RIWHQ� FRPPHQW�RQ� WKH� 
IDPLO\
� DWPRVSKHUH� WKH�6FKRRO�SURYLGHV��7KH\�DOVR�PHQWLRQ�KRZ� WKH� IDFXOW\�DUH�
FORVH�WR�WKHP��ZKHUH�DQ�
RSHQ�DFFHVV
�SROLF\�LV�SDUW�RI�WKH�FXOWXUH�

$�SHUVRQDO�FRQWDFW�LV�PDGH�WR�HQFRXUDJH�HDFK�RI�WKH�VWXGHQWV�ZKR�PHHW�WKH�UHTXLUHPHQWV�IRU�JUDGXDWH�VWXGLHV��+HOS�LV�DOVR�
SURYLGHG�IRU�VWXGHQWV�WR�ILQG�D�VXPPHU�MRE�DQG�WR�DSSO\�IRU�16(5&�6FKRODUVKLSV��$V�IDU�DV�WHDFKLQJ�VW\OH�LV�FRQFHUQHG��VRPH�RI�WKH�
IDFXOW\� DW�*XHOSK� DUH� H[SHULPHQWLQJ�ZLWK�SUREOHP�EDVHG� OHDOO�LQJ� DQG�ZLWK� WKH� FRRSHUDWLYH� VW\OH� RI� OHDOO�LQJ��7KH� IDFXOW\� LV� IDLUO\�
\RXQJ� DQG� HQWKXVLDVWLF�� 7KHVH� QHZ� PHWKRGV� KDYH� WKHLU� GUDZEDFNV� EXW� DOVR� SURPLVH� LQWHUHVWLQJ� UHVXOWV�� :LWK� WLPH�� VRPH� RI� WKH�
GUDZEDFNV�KDYH�EHFRPH�EHWWHU�XQGHUVWRRG��7KHVH�QHZ�WHFKQLTXHV�FDQ�SURYH�WR�EH�H[FHOOHQW��DQG�SDWLHQFH�DQG�LPDJLQDWLRQ�ZLOO�SURYLGH�
DQ�H[FLWLQJ�DQG�KLJKO\�HI�HFWLYH�HGXFDWLRQDO�H[SHULHQFH�IRU�WKH�VWXGHQWV�

6RPH�RI�WKH�FRPPHQWV�PDGH�E\�WKH�VWXGHQWV�DERXW�WKH�SURJUDP�DUH�WHOOLQJ�WKH�VWRU\�DERXW�ZKDW�WKH�8QLYHUVLW\�RI�*XHOSK�LV�
WR�WKHP��6WXGHQW�$���,�VDZ�ZRPHQ�LQ�WKH�(QJLQHHULQJ�EXLOGLQJ�DW�*XHOSK��,�QHYHU�VDZ�DQ\�DW�����WZR�RWKHU�8QLYHUVLWLHV����6WXGHQW�%��
0HQ� KHUH� DUH� FRQFHOO�HG� DERXW� HQVXULQJ� IDLOO�HVV� LQ�PHHWLQJ� ZRPHQ
V� QHHGV���6WXGHQW� &�� �,� VDZ�ZKDW� ZRPHQ� LQ� (QJLQHHULQJ� DW�
����8QLYHUVLW\��ZHQW�WKURXJK��:RPHQ�DUH�VXSSUHVVHG�WKHUH������LI�WKH\�ZDQW�WR�ILW�LQ��WKH\�KDYH�WR�GR�ZKDW�WKH�JX\V�ZDQW��Q��\RX�KDYH�WR�
ILW� LQ��� 6WXGHQW� '�� �:H� DOO� KHOS� HDFK� RWKHU� WKURXJK� WKH� SURJUDP�� 7KHUH� LV� D� WUHPHQGRXV� DWPRVSKHUH� RI� FRRSHUDWLRQ� DPRQJVW� WKH�
VWXGHQWV��

&DVH�6WXG\����7KH�)DFXOW\�RI�$SSOLHG�6FLHQFH�DW�4XHHQ¶V�8QLYHUVLW\�

$W� WKH� 8QLYHUVLW\� RI� 4XHHQ
V�� DQ� LQWHUYLHZ� ZLWK� WKH� 'HDQ� �'U�� &DUO� +DPDFKHU�� DQG� WKH� VSHFLDO� $GYLVRU�
�0DUJDUHW�.XLSHU��KDV�SURYLGHG�VHYHUDO�VXFFHVVIXO�VWUDWHJLHV�WKDW�KDYH�OHG�WR�DQ�HQUROPHQW�RI�ZRPHQ�UHDFKLQJ����SHUFHQW�
LQ�WKH�SDVW�IHZ�\HDUV��7KH�HQUROPHQW�RI�ZRPHQ�LQ�WKHLU�JUDGXDWH�SURJUDPV�FRPELQHG�KDYH�UHDFKHG�,���SHUFHQW��DQG�����
SHUFHQW�RI�IDFXOW\�DUH�ZRPHQ��4XHHQ
V�8QLYHUVLW\�KDV�KLUHG�D�SDUW�WLPH�DVVLVWDQW�LQ�WKH�'HDQ
V�RIILFH�VLQFH�������6RPH�RI�
KHU�IXQFWLRQV�DQG�UROH�KDYH�KDG�D�YHU\�SRVLWLYH�LQ�W�XHQFH�RI�WKH�LQFUHDVLQJ�SURSRUWLRQ�RI�ZRPHQ�VWXGHQW¶V��7KH�SRVLWLRQ�
KDV�DOZD\V�EHHQ�KHOG�E\�D�ZRPDQ�HQJLQHHU��DQG�LQ�DGGLWLRQ�WR�EHLQJ�D�UROH�PRGHO�IRU�WKH�VWXGHQWV��VKH�DOVR�OHDGV�PDQ\�
DFWLYLWLHV�ERWK� LQ� WKH�FRPPXQLW\�DQG�ZLWKLQ� WKH�)DFXOW\� LQ�SURPRWLQJ�D�ZLGH�UDQJH�RI�LVVXHV�DVVRFLDWHG�ZLWK�ZRPHQ�LQ�
HQJLQHHULQJ�

'HDQ�+D\PDNHU� KDV� REVHUYHG� WKDW� WKH� FXOWXUH� LQ� WKH�)DFXOW\�EHJDQ� WR�FKDQJH�ZKHQ� WKH�SURSRUWLRQ�RI�ZRPHQ�
EHFDPH�KLJKHU�WKDQ����SHUFHQW��7KHUH�VHHPHG�OHVV�FOXVWHULQJ�E\�JHQGHU�DQG�ZRPHQ�PL[HG�ZLWK�PHQ�IRU�PRVW�DFDGHPLF�
DQG�VRFLDO�DFWLYLWLHV��7KH�H[HFXWLYH�RI�WKH�(QJLQHHULQJ�8QGHUJUDGXDWH�6RFLHW\��(86��EHJDQ�WR�KDYH�D�PXFK�PRUH�JHQGHU�
EDODQFHG�UHSUHVHQWDWLRQ��%XW�WKHUH�DUH�VWLOO�VRPH�DFWLYLWLHV�FHQWHUHG�RQ�ZRPHQ
V�QHHGV��(YHU\�VXPPHU��WKH�$GYLVRU�VHQGV�
D�ZHOFRPLQJ�OHWWHU�WR�HDFK�ZRPDQ�DGPLWWHG�LQ�WKH�SURJUDPV��RXWOLQLQJ�WKH�YDULRXV�VXSSRVLQJ�DFWLYLWLHV�RIIHUHG��(DFK�RI�
WKHVH� VWXGHQWV� DOVR� UHFHLYHV� D� WHOHSKRQH� FDOO� WR� PDNH� VXUH� WKDW� WKHLU� TXHVWLRQV� DUH� DQVZHUHG� EHIRUH� DUULYLQJ� RQ� WKH�
FDPSXV��7KH�DGYLVRU�DOVR�RUJDQL]HV�D�VHULHV�RI�LQIRUPDO
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(YHQLQJV�WR�HQFRXUDJH�ZRPHQ�WR�SXUVXH�D�JUDGXDWH�GHJUHH��7KHVH�XVXDOO\�FRQVLVW�LQ�D�SDQHO�GLVFXVVLRQ��VSHFLILF�
WR�WKH�YDULRXV�HQJLQHHULQJ�GLVFLSOLQHV��IROORZHG�E\�D�TXHVWLRQ�DQG�DQVZHU�SHULRG��%HFDXVH�RI�WKH�KLJK�QXPEHU�RI�ZRPHQ�
SDUWLFLSDWLQJ� LQ� WKLV� HYHQW�� WKUHH� VXFK�GLQQHUV� DUH� RUJDQLVHG� HYHU\� \HDU�� 7KH� HYHQW�GRHV� QRW� VHHP� WR� KDYH� FUHDWHG� D�
QHJDWLYH� UHDFWLRQ� IURP� WKH�PDOH�VWXGHQWV��$OO� VWXGHQWV�� LQ� SDUDOOHO�ZLWK� WKLV� DFWLYLW\�� DUH� LQYLWHG� WR� DWWHQG� VHVVLRQV� RQ�
*UDGXDWH� 6FKRRO� ZKLOH� LQ� WKHLU� ILQDO� \HDU� RI� WKH� XQGHUJUDGXDWH� SURJUDP��:LWK� WKH� ZRPHQ�� PRUH� HIIRUW� LV QHHGHG� WR�
DGGUHVV� WKHLU� FRQFHUQV� DERXW� EDODQFLQJ� IDPLO\� DQG� FDUHHU� DQG� WKH\�PD\� QHHG� D� OLWWOH�PRUH�HQFRXUDJHPHQW� WR� FRQVLGHU�
JUDGXDWH� VFKRRO��DV� WKH\�PD\�QRW�KDYH�KDG�DV�PXFK�RQH�RQ�RQH�HQFRXUDJHPHQW�DW� WKH�XQGHUJUDGXDWH� OHYHO�� ,Q�JHQHUDO��
ZRPHQ�UHVSRQG�EHWWHU�WR�D�VPDOO�JURXS�JDWKHULQJ�DERXW�WKHVH�TXHVWLRQV�WKDQ�LQ�JHQHUDO�PHHWLQJV�ZLWK�DOO�VWXGHQWV�

$QRWKHU�ILUVW�DW�4XHHQ
V�LV�WKH�6FLHQFH�4XHVW�3URMHFW��DQ�HQJLQHHULQJ�DQG�VFLHQFH�FDPS�IRU�UHDOO\�\RXQJ�SHRSOH�
IURP�JUDGHV� ILYH� WR�HLJKW� �DJHV���� WR������0DQ\�RWKHU�XQLYHUVLWLHV�KDYH� IROORZHG� WKLV�H[DPSOH�DQG� WKHUH�DUH�FXWWLQJO\�
DURXQG�HLJKWHHQ�VLPLODU�FDPSV�LQ�&DQDGD��7KH�4XHHQ
V�VWXGHQWV�UHDUPLQJ�WKH�SURJUDP�KDYH�VKDUHG�WKHLU�H[SHUWLVH�ZLWK�
RWKHU�JURXSV�ZKR�DUH�QRZ�DOVR�UXQQLQJ�YHU\�VXFFHVVIXO�FDPSV��LQFOXGLQJ�WKH�:RUOGV�8QERXQG�&DPS�DW�WKH�8QLYHUVLW\�RI�
1HZ�%UXQVZLFN��ZKHUH� WKH�HQUROPHQW�RI� JLUOV� KDV� EHHQ�� LQ� LWV� SDVW� WKUHH� \HDUV��VOLJKWO\� KLJKHU� WKDQ� WKH� HQUROPHQW� RI�
ER\V��7KH�81%�&DPS�LV�ELOLQJXDO��RIIHULQJ�ZHHNV�LQ�(QJOLVK�DQG�VRPH�LQ�)UHQFK��ZKLOH�DOVR�URWDWLQJ�VRPH�RI�LWV�FDPSV�
LQ�YDULRXV�UHJLRQV�RI�WKH�SURYLQFH�

$W�4XHHQ
V��WKH�(QJLQHHULQJ�8QGHUJUDGXDWH�6RFLHW\��(86�� KDV�FUHDWHG�D�FRPPLWWHH�FDOOHG��7KH�(TXDOLW\�,VVXHV�&RPPLWWHH��
�(,&���7KH�FRPPLWWHH�DQG� LWV�H[HFXWLYH�DGGUHVV� LVVXHV�RI� UHFUXLWPHQW�DQG RI�UHWHQWLRQ�RI�ZRPHQ�LQ� WKH�)DFXOW\��7KH�VWXGHQWV�ZRUN�
FORVHO\� ZLWK� WKH� 'HDQ
V� $GYLVRU� RQ� WKHVH� LVVXHV� DQG� KDYH� RUJDQLVHG�� IRU� ILYH� FRQVHFXWLYH� \HDUV�� D� YHU\� VXFFHVVIXO� FRQIHUHQFH�RQ�
ZRPHQ� LQ� HQJLQHHULQJ��(YHU\�\HDU�� WKHUH� LV�D�JRRG�PL[�RI�KLJK�VFKRRO� VWXGHQWV� �ZRPHQ��DQG�HQJLQHHULQJ�VWXGHQWV��ERWK�PDOH�DQG�
IHPDOH���RWKHU�HQJLQHHULQJ�VWXGHQWV�FRPH�LWHP�RWKHU�XQLYHUVLWLHV��ERWK�IURP�2QWDULR�DQG�ORRP�RWKHU�SURYLQFHV��:RPHQ�IURP�LQGXVWU\�
DUH�LQYLWHG�DV�VSHDNHUV�DQG�IRU�URXQG�WDEOH�GLVFXVVLRQV��7KH�LVVXHV�DUH GLVFXVVHG�RSHQO\�DQG�IUDQNO\��LQ�D�FROOHJLDO�DWPRVSKHUH��7KH�
*HQGHU� (TXDOLW\� &RPPLWWHH� KDV� DOVR� VXFFHVVIXOO\� FDO� 7LHG� RXW� DQRWKHU� SURMHFW�� LW� ZDV� WKH� GHYHORSPHQW� RI� D� �*HQGHU� ,QFOXVLYH�
/DQJXDJH�3DPSKOHW��

7KH�KHDOWK\�GLVFXVVLRQV� WKDW�RFFXU�EHWZHHQ� WKH�VWXGHQWV�DQG� WKH�'HDQ
V�RIILFH�RQ� LVVXHV�RI�FRQFHUQ� WR�ZRPHQ�
VWXGHQWV�� DQG� WKH� QHZ� LGHDV� DQG� DFWLYLWLHV� WKDW� WKH� (TXDOLW\� ,VVXHV� FRPPLWWHH� JHQHUDWHV�� DUH� WR� FUHDWLQJ� D� SRVLWLYH�
HQYLURQPHQW�IRU�DOO�VWXGHQWV��7KH�SURDFWLYH�DQG�YLVLEOH�VXSSRUW�IURP�WKH�'HDQ�RQ�WKHVH�TXHVWLRQV�DOVR�PDNHV�D�GLIIHUHQFH�
LQ� WKH� OHYHO�RI� VXFFHVV�DFKLHYHG��7KH�'HDQ�DW�4XHHQ¶V�GRHV�QRW� IRUHVHH�DQ\�UHDVRQ�ZK\�HQUROPHQWV�RI�ZRPHQ� LQ� WKHLU�
HQJLQHHULQJ�SURJUDP�VKRXOG�GHFUHDVH�E\�DQ\�VLJQLILFDQW�DPRXQW��EXW�WKLQNV�WKDW�WKH\�PXVW�FRQWLQXH�WR�DFWLYHO\�SURPRWH�
WKH�YDOXH�DQG�TXDOLWLHV�RI�DQ�HQJLQHHULQJ�HGXFDWLRQ�WR�ERWK�ZRPHQ�DQG�PHQ�

)LQDOO\��4XHHQ
V�KDV�REVHUYHG�0HPRULDO�6HUYLFHV�RQ�'HFHPEHU��� �DQQLYHUVDU\�RI� WKH�0DVVDFUH�RI� WKH�ZRPHQ�VWXGHQWV�DW�
(FROH� 3RO\WHFKQLTXH� LQ�0RQWUHDO��� DQG� KDV� FDQFHOOHG�PRVW� DFDGHPLF� DFWLYLWLHV� RQ� WKDW� GD\�� 7KH� 6HQDWH� KDV� UHFHQWO\� H[WHQGHG� WKH�
FDQFHOODWLRQ�RI�DFDGHPLF�DFWLYLWLHV�RQ�'HFHPEHU���IRU�DQRWKHU�ILYH�\HDUV��7KH�PDUN�RI�UHVSHFW�JLYHQ�WR�WKLV�1DWLRQDO�'D\�RI�0RXUQLQJ�
E\�4XHHQ
V�LV�ZHOO�DSSUHFLDWHG�

���&21&/86,21

7KH� 
HQUROPHQW�RI�ZRPHQ� LQ�(QJLQHHULQJ�SURJUDPV� LQ�&DQDGD�KDV�DOPRVW�GRXEOHG� LQ� WKH�SDVW� ILYH�\HDUV��6RPH�HGXFDWRUV�
EHOLHYH�WKDW�D�FHLOLQJ�KDV�EHHQ�UHDFKHG�DQG�WKDW�QRWKLQJ�PRUH�FDQ�EH�GRQH��7KH�WZR�FDVH�VWXGLHV�UHS�O�HG�KHUH�DQG�WKH�KLJK�HQUROPHQW�
LQ WKH�8QLYHUVLW\�RI�1HZ�%QOO�VZLFN�6DLQW�-RKQ�&DPSXV��RYHU����SHUFHQW�LQ�HDFK�RI�WKH�SDVW�WKUHH�\HDUV��KDYH�VKRZQ�WKDW��EH\RQG�
UHFUXLWPHQW�VWUDWHJLHV��PXFK�FDQ�EH�GRQH�LQ�WKH�DUHD�RI�UHWHQWLRQ��WHDFKLQJ�VW\OH�DQG�FXELFXOXP�WR�UHPRYH�WKH�UHPDLQLQJ�REVWDFOHV�WR�D�
QDWXUDO�ILW�EHWZHHQ�ZRPHQ�DQG�HQJLQHHULQJ��8QIRUWXQDWHO\��VRPH�HGXFDWRU¶V�FRQWLQXH�WR�WKLQN�LQ�WHUPV�RI�FKDQJLQJ�ZRPHQ�WR�ILW�WKH�
&XUUHQW�HQJLQHHULQJ�FXOWXUH��UDWKHU�WKDQ�DVNLQJ�WKHPVHOYHV��ZKDW�ZRXOG�PDNH�HQJLQHHULQJ�RI�JUHDWHU�LQWHUHVW�WR�ZRPHQ��ZLWK�D�YLHZ�
WKDW�WKHLU�SDUWLFLSDWLRQ�ZRXOG�HQULFK�WKH�ILHOG��QRW�LPSRYHULVK�LW��,W�LV�QRW�LQIUHTXHQW�WR�KHDU�SHRSOH�VD\��ZHOO�LI�ZRPHQ�GRQ
W�ZDQW�WR�
HQWHU� LQWR� HQJLQHHULQJ�� WKDW
V� WKHLU� SUREOHP�� 7KHVH� VDPH� SHRSOH� YLHZ� HQJLQHHULQJ� LQ� D� YHU\� WUDGLWLRQDO� ZD\�� DQG� FRQVLGHU�
PXOWLGLVFLSOLQDU\�SURJUDPV�ZLWK�VRPH�SUHMXGLFH�DQG�6XVSLFLRQ�

.H\� VWUDWHJLHV� WKDW�ZRUN� WR� FUHDWH� D� IULHQGO\� HQYLU2OLOO�HQW� IRU� DOO� VWXGHQWV�� LQ�P\�RSLQLRQ�� KLQJH�RQ�KLULQJ� D�
ZRPDQ� DV� D� 6SHFLDO�$GYLVRU� �UROH�PRGHO��� ZLWK� DQ� DFFRPSDQ\LQJ� YLVLEOH�VXSSRUW� IURP� WKH�'HDQ� DQG� WKH�'HSDUWPHQW�
+HDGV�� 5HWHQWLRQ� VWUDWHJLHV� DUH� HYHQ�PRUH� LPSRUWDQW� WKDQ� UHFUXLWPHQW� RQHV�� DV� WKH\� HQVXUH� WKDW� SHRSOH�ZKR�PHHW� WKH�
UHTXLUHPHQWV�RI�WKH�FRXUVH�HQG�XS�ZLWK�D�GHJUHH�DQG�VHOI�FRQILGHQFH��DQG�DUH�UHDG\�WR�HQWHU�WKH�HQJLQHHULQJ�ZRUNSODFH�DV�
SURIHVVLRQDO�� UHVSHFWIXO� FROOHDJXHV��YDOXLQJ�GLYHUVLW\�DQG�QHZ�HPHUJLQJ� ILHOGV�DQG� LGHDV��+RSHIXOO\�� WKHVH�HQJLQHHUV�RI�
WRPRUURZ�ZLOO�HQVXUH�WKDW�ZH�GHVLJQ�D�KHDOWK\�ZRUOG�IRU�IXWXUH�JHQHUDWLRQV�

,Q�WKH�SURILOH�RI�WKH�WZR�XQLYHUVLWLHVZH�KDYH�MXVW�VHHQ��LW�VHHPV�WKDW�WKH�GROODUV�VSHQW�WR�VXSSRUW�DQ��DGYLVRU�
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3RVLWLRQ�KDYH� UHDOO\�SDLG�RII�ERWK� LQ�HQUROPHQWV�DQG� LQ� UHWHQWLRQ�RI�VWXGHQWV��DQG
�SDUWLFXODUO\�VXFFHVVIXO�ZLWK�
ZRPHQ�VWXGHQWV��2WKHU�IDFWRUV�,�EHOLHYH�DUF��WKH�FDOFXOXV�DQG�VPDOO�VFKRRO�HQYLURQPHQW�DW�*XHOSK�KDV�FUHDWHG�D�FXOWXUH�
ZKHUH�LW�VHHPV�ZRPHQ�DQG�PHQ�HQMR\�WR�OHDUQ�KRZ�WR�EHFRPH�HQJLQHHUV��2Q�WKH�RWKHU�KDQG��4XHHQ
V��DV�D�ODUJHU�VFKRRO��
KDV� GHYHORSHG� ZD\V� WR� FRPPXQLFDWH� ZLWK� LWV� ZRPHQ� VWXGHQWV� ZKHQ� WKH\� ILUVW� DSSO\�DQG� WKH� VWXGHQWV� WKHPVHOYHV� DUH�
DGGUHVVLQJ� WKH� LVVXH� RI� HTXDOLW\� LQ� D� GLDORJXH�ZKLFK�ZLOO� EHQHILW� HYHU\RQH� LQ� WKH� HQG��%RWK� DSSURDFKHV� KDYH�ZRUNHG��
%RWK�XQLYHUVLWLHV�KDYH�KLUHG�ZRPHQ�SURIHVVRUV�LQ�D�KLJKHU�SURSRUWLRQ�WKDQ�WKH�QDWLRQDO�DYHUDJH�

1RZ��KRZ�ZH DSSO\�WKHVH�JRRG�LGHDV�WR�RXU�RZQ�VHWWLQJ�LV�WKH�LPSRUWDQW�TXHVWLRQ��0DQ\�RI�WKH�VWUDWHJLHV�XVHG�
DW�WKHVH�WZR�LQVWLWXWLRQV�FRXOG�ZRUN�VXFFHVVIXOO\�HOVHZKHUH��6WXGHQWV�KDYH�D�FKRLFH�DQG�WKH\�ZLOO�FKRRVH�WR�VWXG\�DQG�SD\�
WKHLU�IHHV�WR�WKH�XQLYHUVLW\�WKDW�ZLOO�EHVW�PHHW�WKHLU�QHHGV��8QLYHUVLWLHV��IRU�WKHLU�SDUW��DUH�JRLQJ�WR�VHH�HQUROPHQWV�JRLQJ�
GRZG\� XQOHVV� WKH\� DUH� WKH� SODFH� RI� FKRLFH� IRU�PDQ\� VWXGHQWV�� 6R� LW�PDNHV� VHQVH� HFRQRPLFDOO\� WR� �EHFRPH� D�ZRPDQ�
IULHQGO\� XQLYHUVLW\��� ZKLFK� LQ� IDFW� VKRXOG� PDNH� WKH� HQYLURQPHQW� IULHQGO\� IRU� HYHU\RQH�� 0DQ\� RI� RXU� )DFXOWLHV� DQG�
6FKRROV� LQ� &DQDGD� KDYH� IRXQG� VRPH� LQWHUHVWLQJ� ZD\V� WR� FUHDWH� D� IULHQGO\� HQYLURQPHQW�� ,QVWLWXWLRQV� WKDW� FHOHEUDWH�
GLYHUVLW\�VKRXOG�EH�WKH�PRVW�VXFFHVVIXO�RQHV�DW�WKH�WXUQ�RI�WKH�FHQWXU\�

���5()(5(1&(6

%URRNV�&����������,QVWUXFWRU¶V�+DQGERRN��:RUNLQJ�ZLWK�)HPDOH�5HODWLRQDO�/HDUQHUV�LQ�7HFKQRORJ\�DQG�7UDGHV�

7UDLQLQJ���)DQVKDZH�&ROOHJH�DQG�2QWDULR�0LQLVWU\�RI�6NLOOV�'HYHORSPHQW��7RURQWR��&DQDGD�
&DSODQ��3���? ������/LIWLQJ�D�7RQ�RI�)HDWKHUV��$�:RPDQ
V�*XLGH�WR�6XUYLYLQJ�LQ�WKH�$FDGHPLF�:RUOG
���$�SURMHFW�

RI� WKH� &RXQFLO� RI� 2QWDULR� 8QLYHUVLWLHV� &RPPLWWHH� RQ� WKH� 6WDWXV� RI� :RPHQ���� 8QLYHUVLW\� RI� 7RURQWR� 3UHVV��
7RURQWR��&DQDGD�

&&:(���������0RUH�WKDQ�-XVW�1XPEHUV���5HSRUW�RI�WKH &DQDGLDQ &RPPLWWHH� RQ� :RPHQ LQ� (QJLQHHULQJ��
&RSLHV�FDQ�EH�SXUFKDVHG�DW�WKH�81%�%RRNVWRUH��)UHGHULFWRQ��1%��DQG�(�%��$��

)UL]H�0���0F*LQQ�*LEHUVRQ���,���6KHOWRQ��&����������(QJLQHHULQJ��'HVLJQ�7RPRUURZ
V�:RUOG
��9+6�9LGHR�����PLQ���
1RUWKHUQ�7HOHFRP16(5&�:RPHQ�LQ�(QJLQHHULQJ�&KDLU��81(��)UHGFULFWRQ��1%��&DQDGD�(�%��$��

)UL]H��0���������5HIOHFWLRQV�RQ�WKH�(QJLQHHULQJ�3URIHVVLRQ��,V�LW�EHFRPLQJ�IULHQGOLHU�IRU�ZRPHQ"�&60(�%XOOHWLQ��
-XQH��������

)OL]H�� 0�� 0F/HDQ�� $� �? ����� �(QJLQHHULQJ�� 1HZ� 6NLOOV� IRU� D� 1HZ� -RE� 0DUNHW��� $6((� $LPXDO� &RQIHUHQFH�
3URFHHGLQJV��(GPRQWRQ��-XQH�

0F'LOO�� -�0-��� DQG� 0�$� -RKQVWRQ� �? ������ �7UDFNLQJ� 7KH� *HQGHU� %DUULHU� 7KURXJK� 'HFOLQLQJ� ,QWHUHVW� LQ�
7HFKQRORJ\���3URFHHGLQJV�RIWKF��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RI�:RPHQ�(QJLQHHUV�DQG�6FLHQWLVWV��8QLYHUVLW\�
RI�:DUZLFN��:DUZLFN��8�.���-XO\�

0F.HH�DQG�6KHULIIV� �? �������7KH�'LIIHUHQWLDO�(YDOXDWLRQ�RI�0DOHV�DQG�)HPDOHV���-RXPDO�RI�3FUVRQDOLW\���������
����

1$%67��������� �1DWLRQDO�$GYLVRU\�%RDUG�RI�6FLHQFH�DQG�7HFKQRORJ\��UHSRUW��0DUFK�����������6SDUNV�6W����WK�)ORRU�
:HVW��2WWDZD��&DQDGD�.,$�2+�

1REOH�'�)����������$�:RUOG�:LWKRXW�:RPHQ´� 7HFKQRORJ\�5HYLHZ��0D\�-XQH�������2QWDULR�:RPHQ
V�'LUHFWRUDWH�
��������:RUGV�WKDW�&RXQW�:RPHQ�,Q����&DUOWRQ�6W�����WK�)ORRU��7RURQWR��2QWDULR�0�%��0��

3HOW]�:�+����������&DQ�*LUOV���6FLHQFH�B 6WHUHRW\SHV� �6XFFHVV"�6XEWOH�6H[LVP�LQ�6FLHQFH��6WXGLHV��7KH�6FLHQFH�
7HDFKHU��'HFHPEHU���� ���

5RELQVRQ��-�*���0F,OZHH��-�6���? ������0HQ��:RPHQ�� DQG�GLH�&XOWXUH�RI�(QJLQHHULQJ�� 6RFLRORJLFDO�4XLHWO\��
����������������

5RJHUV�3����������*HQGHU�'LIIHUHQFHV LQ�0DWKHPDWLFDO�$ELOLW\�3HUFHSWLRQV3HUIRUPDQFH���,&0(����%XGDSHVW��-XO\�
6DGNHU��0�DQG�'��6DGNHU����������)DLOLQJ�DW�)DLUQHVV�� +RZ�$PHULFD
V�6FKRROV�&KHDW�*LUOV���&KDUOHV�6FULEQHU
V�	�

6RQ�
6�&�:�,�6�7���:KDW�'R�6FLHQWLVWV�'2"´ ���������:�� +DVWLQJV�6W�� 9DQFRXYHU��%�F���&DQDGD��9�%��.��
7RELDV� 6�� ��������7KH\
UH� 1RW� 'XPE�� 7KH\
UH� 'LIIHUHQW
�� 5HVHDUFK� &RUSRUDWLRQ�� ����� (DVW� %URDGZD\� %RXOHYDUG��

7XFVRQ��$UL]RQD�����������
8SGDWH�&RQIHUHQFH����������0RUH�7KDQ�-XVW�1XPEHUV��3URFHHGLQJV�FDQ�EH�SXUFKDVHG�IURPWKH�81%�%RRNVWRUH�
<XNRQ� �������� $� 1RQ�7UDGLWLRQDO� &DUHHU� 'D\� ZDV� RUJDQL]HG� E\� -HQQLIHU� 1DWKDQ� �,QQRYDWRUV� LQ� WKH� 6FKRROV�� LQ�

FRRSHUDWLRQ�ZLWK�WHDFKHUV�DW�3RUWHU�&UHHN�-XQLRU�+LJK�6FKRRO��:KLWHKRUVH��<XNRQ�

���
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3HJJ\�/D\QH��3��(�

)<���3UHVLGHQW��6RFLHW\�RI�:RPHQ�(QJLQHHUV

$5%�(QYLURQPHQWDO�6HUYLFHV��7DOODKDVVHH�)/

SHJJ\BOD\QH#DEEVPWS�DEE�FRP

$EVWUDFW��,Q�-XQH�RI�������WKH�6RFLHW\�RI :RPHQ�(QJLQHHUV�SXEOLVKHG�WKH�ILUVW�UHSRUW�RQ�LWV�1DWLRQDO�6XUYH\�RI�:RPHQ�
DQG�0HQ�(QJLQHHUV��7KH�VXUYH\�TXHVWLRQHG�DERXW������PHQ�DQG������ZRPHQ�HQJLQHHUV��GUDZQ�IURP�WKH�PHPEHUVKLS�RI�
���8�6��HQJLQHHULQJ�VRFLHWLHV��RQ�LVVXHV�RI�HWKQLFLW\��HGXFDWLRQ��IDPLO\�VWDWXV��MRE�H[SHULHQFH��FDUHHU�SURJUHVVLRQ��VDODU\��
SUHGRPLQDQFH�DSSUDLVDO��VDWLVIDFWLRQ��DFFRPSOLVKPHQWV�DQG�REVWDFOHV��7KH�UHVXOWV�TXDQWLI\�GLIIHUHQFHV�EHWZHHQ�PDOH�DQG�
IHPDOH�HQJLQHHUV�DQG�GHVFULEH� WKH�VWDWH�RI� WKH�HQJLQHHULQJ�SURIHVVLRQ�LQ�WKH�8QLWHG�6WDWHV��7ZR�UHFXUULQJ�WKHPHV�VKRZ�
XS�LQ�WKH�VXUYH\�GDWD��2QH�LV�WKH�KLJK�OHYHO�RI�XQFHUWDLQW\�DQG�FKDQJH�LQ�PDQ\�HQJLQHHULQJ�ZRUNSODFHV��7KH�RWKHU�LV�WKDW�
\RXQJ� ZRPHQ� HQJLQHHUV� LQ� WKHLU� WZHQWLHV� VWDUW� RXW� RQ� SDULW\� ZLWK� WKHLU� ODQH� FRXQWHUSDUWV� LQ� ERWK� VDODU\� DQG� RWKHU�
GHVFULSWRUV��ZKLOH�ROGHU�ZRPHQ�HQJLQHHUV�LQ�WKH�VXUYH\�GDWD�VHW�UHSRUW�YHU\�GLIIHUHQW�H[SHULHQFHV�

.H\ZRUGV�� JHQGHU� GLIIHUHQFHV�� VXUYH\��8QLWHG� 6WDWHV�� HTXLW\�� FDUHHU� VDWLVIDFWLRQ�� DGYDQFHPHQW� RSSRUWXQLWLHV�� REVWDFOHV��
HQJLQHHUV

,1752'8&7,21

,Q� ������ WKH� 6RFLHW\� RI� :RPHQ� (QJLQHHUV� �6:(�� FRPSOHWHG� D� VXUYH\� RI� ����� PDOH� DQG� IHPDOH� HQJLQHHUV�
VHOHFWHG� IURP� WKH�PHPEHUV� RI� ���8�6�� HQJLQHHULQJ� VRFLHWLHV� 6LJQLILFDQW� ILQGLQJV�ZHUH� SXEOLVKHG� LQ� D� ��� SDJH� UHSRUW��
DYDLODEOH� IURP� 6:(� EHDGTXDUWHUV���7KXV� SDSHU� SUHVHQWV� EDFNJURXQG� RQ� WKH� 6XUYH\� DQG� KLJKOLJKWV� RI� WKH� ILQGLQJV��
IRFXVLQJ�RQ�FDUHHU�DGYDQFHPHQW��MRE�VDWLVIDFWLRQ��DQG�VDODU\�FRPSDULVRQV�

%$&.*5281'

,Q�WKH�����V�DQG�HDUO\�����V��WKH�6RFLHW\�RI�:RPHQ�(QJLQHHUV�GLG�ZKDW�PDQ\�RUJDQL]DWLRQV�GR�WKDW�LV�VXUYH\�
LWV� PHPEHUVKLS� DQG� SXEOLVK� GHVFULSWLYH� UHSRUWV�� 6:(� SXEOLVKHG� VHYHUDO� UHSRUWV� FDOOHG�� $� 3URILOH� RI� WKH� :RPDQ�
(QJLQHHU��� FRQWDLQLQJ� LQIRUPDWLRQ� RQ� 6:(�PHPEHUV� LQFOXGLQJ� DJH�� PDULWDO� DQG� IDPLO\� VWDWXV�� HGXFDWLRQ�� JHRJUDSKLF�
GLVWULEXWLRQ�� W\SH RI�HPSOR\HU��DQG�VDODU\��7KH�ZRUN�RI�FROOHFWLQJ�DQG�DQDO\]LQJ�WKH�GDWD�DQG�SXEOLVKLQJ�WKH�UHSRUW�ZDV�
DOO� GRQH�E\�YROXQWHHUV�� ,Q� WKH� ODWH� ����V�� WKH�6RFLHW\�GHFLGHG� WR� WDNH� WKH�3URILOH� SURMHFW� D� VWHS� IXUWKHU�DQG�DWWHPSW� WR�
FROOHFW�GDWD�RQ�ZRPHQ�HQJLQHHUV�ZKR�ZHUH�QRW�PHPEHUV�RI�6:(�DQG�WR�DWWHPSW�WR�FRPSDUH�GDWD�RQ�ZRPHQ�HQJLQHHUV�
ZLWK� LQIRUPDWLRQ� DERXW� WKH� HQJLQHHULQJ� ZRUNSODFH� DV� D� ZKROH�� WKDW� LV� ZLWK� PHQ� HQJLQHHUV�� 6:(� FRQWDFWHG� WKH�
(QJLQHHULQJ� 0DQSRZHU� &RPPLVVLRQ� �QRZ� NQRZQ� DV� WKH� (QJLQHHULQJ� :RUNIRUFH�&RPPLVVLRQ�� RI� WKH� $PHULFDQ�
$VVRFLDWLRQ�RI�(QJLQHHULQJ�6RFLHWLHV��$$(6���DQG�ZLWK�WKHLU�HQFRXUDJHPHQW�GHYHORSHG�D�TXHVWLRQQDLUH�DQG�FRQGXFWHG�D�
SLORW�WHVW�RI�WKH�VXUYH\���

6:(�FRQWUDFWHG�ZLWK� WKH�$$(6� IRU�QDWLRQDO� LPSOHPHQWDWLRQ�RI� WKH� VXUYH\��0HPEHUV�RI�HQJLQHHULQJ�VRFLHWLHV�
ZHUH�VHOHFWHG�DV�WKH�HDVLHVW�DQG�PRVW�FRVW�HIIHFWLYH�SRRO�RI�SRWHQWLDO�VXUYH\

���
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UHVSRQGHQWV�� $SSUR[LPDWHO\� �������� HQJLQHHUV� EHORQJ� WR� RQH� RU� PRUH� RI� WKH� ��� VRFLHWLHV� SDUWLFLSDWLQJ� LQ� WKH� VWXG\��
UHSUHVHQWLQJ�DERXW�RQH�WKLUG�RI�WKH�WRWDO�QXPEHU�RI�HQJLQHHUV�LQ�WKH�8�6���VR�DQ\�FRPSURPLVH�LQ�WKH�UHSUHVHQWDWLYH�QHVV�RI�WKH�GDWD�GXH�
WR�UHVWULFWLQJ�WKH�VDPSOH�WR�VRFLHW\�PHPEHUV�LV�EHOLHYHG�WR�EH�VPDOO��0DLOLQJV�ZHUH�VHQW�RXW�WR�RYHU������HQJLQHHUV�DFURVV�WKH�FRXQWU\��
ZLWK� WZR� IROORZ�XS�PDLOLQJV� WR� LPSURYH� WKH�UHVSRQVH�UDWH��7LOH� ILQDO� UHVSRQVH�UDWH�ZDV������VRPHZKDW�VKRUW�RI� WKH�JRDO��EXW�JRRG�
HQRXJK�WR�SURYLGH�D�PDUJLQ�RI�HUURU�LQ�WKH�GDWD�DQDO\VLV�RI�SOXV�RU�PLQXV�����

7KH�VDPSOH�LV�VWUDWLILHG�E\�VSHFLDOW\�LQ�RUGHU�WR�REWDLQ�VXIILFLHQW�GDWD�RQ�PDQ\�RI�WKH�VPDOOHU�HQJLQHHULQJ�GLVFLSOLQHV��'XULQJ�
WKH�GDWD�DQDO\VLV��ZHLJKWLQJ�IDFWRUV�ZHUH�DSSOLHG�EDVHG�RQ�WKH�DFWXDO�GLVWULEXWLRQ�RI�HQJLQHHUV�DFURVV�JHQGHU�DQG�GLVFLSOLQH�DFFRUGLQJ�
WR�GDWD�PDLQWDLQHG�E\� WKH�(QJLQHHULQJ�:RUNIRUFH�&RPPLVVLRQ��)LJXUH��� VKRZV� WKH�QXPEHU�RI�PDOH�DQG� IHPDOH� UHVSRQGHQWV� WR� WKH�
VXUYH\��DQG�)LJXUH���VKRZV�WKH�SHUFHQWDJH�RI�PDOH�DQG�IHPDOH�HQJLQHHUV�LQ�WKH�8QLWHG�6WDWHV�

),1',1*6
7KH� 6:(� VXUYH\� FROOHFWHG� GDWD� RQ� GHPRJUDSKLFV��

IDPLO\� VWDWXV�� DQG� PRWLYDWLRQV� WR� HQWHU� WKH� SURIHVVLRQ��
HGXFDWLRQ�� HPSOR\PHQW� KLVWRU\�� SHUIRUPDQFH� DVVHVVPHQW��
VDODU\�� FDUHHU� SURJUHVVLRQ�� DQG� MRE� VDWLVIDFWLRQ�� 7KXV� SDSHU�
SUHVHQWV�KLJKOLJKWV�RI� WKH� ILQGLQJV�� LQFOXGLQJ�DQ�RYHUYLHZ�RI�
HGXFDWLRQ�� SURIHVVLRQDO� UHJLVWUDWLRQ�� DQG� PHPEHU� RI�
HPSOR\HUV�� DQG� D�PRUH� LQ� GHSWK� ORRN� DW� WKH� GDWD� RQ� VDODU\��
PDQDJHPHQW� SDUWLFLSDWLRQ�� FDUHHU� REVWDFOHV�� DQG�
GLVFULPLQDWLRQ�

(GXFDWLRQ

7KH� HQJLQHHUV� ZKR� UHVSRQGHG� WR� WKH� VXUYH\� DUH� D�
OXVKO\� HGXFDWHG� JURXS�� ZLWK� IRUW\�IRXU� SHUFHQW� RI� WKH�
ZHLJKWHG� VDPSOH� KDYLQJ� DGYDQFHG� GHJUHHV�� :RPHQ� DUH�
VOLJKWO\� PRUH� OLNHO\� WKHQ� PHQ� WR� KDYH� D� QRQ�HQJLQHHULQJ�
EDFKHORU
V�GHJUHH��:RPHQ�DUH�VOLJKWO\�OHVV�OLNHO\�WKDQ�PHQ�WR�
KDYH� DQ� DGYDQFHG� GHJUHH� ���� �� YV�� ��� ���� EXW� WKLV� LV� DQ�
DUWLIDFW�RI�DJH��)RU�HQJLQHHU¶V�ZLGHU����\HDUV�ROG��ZRPHQ�DUH�
DFWXDOO\� PRUH� OLNHO\� WKDQ� PHQ� WR� KDYH� DQ� DGYDQFHG� GHJUHH�
����� RI� ZRPHQ� YV�� ���� RI�PHQ��� $ERXW� ���� RI� WKH�PDOH�
UHVSRQGHQWV�KDYH�3K'
V�FRPSDUHG�ZLWK�RQO\�DERXW����RI�WKH�
ZRPHQ�

3URIHVVLRQDO�5HJLVWUDWLRQ

$FURVV�WKH�ERDUG��UHJDUGOHVV�RI�GLVFLSOLQH��W\SH�RI�HPSOR\HU��RU�DJH��PHQ�DUH�PXFK�PRUH�OLNHO\�WKDQ�ZRPHQ�WR�
SXUVXH� DQG�REWDLQ� UHJLVWUDWLRQ� DV� SURIHVVLRQDO� HQJLQHHUV� �����RI�PHQ�YV�� ����RI�ZRPHQ���%URNHQ�GRZQ�E\� WHFKQLFDO�
VSHFLDOW\��HYHQ�LQ�WKH�FLYLO�DQG�HQYLURQPHQWDO�DUHDV��ZKHUH�FDUHHU�DGYDQFHPHQW�RIWHQ�UHTXLUHV�WKH�3�(��OLFHQVH��D�ODXJKHU�
SHUFHQWDJH�RI�PHQ�DUH�UHJLVWHUHG�������YV���������7LOH�UHDVRQV�IRU�WLOOV�GLVFUHSDQF\�DUH�XQNQRZQ��EXW�ZRUWK\�RI�IXUWKHU�
LQYHVWLJDWLRQ�� ,Q� WLOH�8�6�� 
V� FKDQJLQJ�HQJLQHHULQJ�PDUNHWSODFH��ZLWK�FXWEDFNV� LQ�GHIHQVH� VSHQGLQJ�DQG� UHVWUXFWXULQJ�RI�
WKH�PDQXIDFWXULQJ�VHFWRU��SURIHVVLRQDO�UHJLVWUDWLRQ�FDQ�EH�D�YDOXDEOH�FUHGHQWLDO�LQ�DQ�HQJLQHHU
V�MRE�VHDUFK�

$YHUDJH�1XPEHU�RI�(PSOR\HUV

7KH�GLIIHUHQFH�EHWZHHQ�PDOH�DQG�IHPDOH�HQJLQHHUV�LQ�QXPEHU�RI�HPSOR\HUVLV�VOLJKW��5HJDUGOHVV�RI�JHQGHU��WKH�
W\SLFDO�PDWXUH�HQJLQHHU�KDV�ZRUNHG�IRU�IRXU�GLIIHUHQW�HPSOR\HUV�RYHU�WKH�FRXUVH�RI�KLV�RU�KHU�FDUHHU��,W�ZLOO�EH�LQWHUHVWLQJ�
WR� WUDFN� FKDQJHV� LQ� WKXV� VWDWLVWLF� DV� D� UHVXOW� RI� WKH� FXUUHQW� UHVWUXFWXULQJ� RI� WLOH� HQJLQHHULQJ� ZRUNSODFH�� $Q� HQJLQHHU�
HQWHULQJ�WKH�ZRUNIRUFH�WRGD\�LV�PXFK�OHVV�OLNHO\�WR�VSHQG�KLV�RU�KHU�FDUHHU�ZLWK�D�VLQJOH�HPSOR\HU�WKDQ�LQ�WKH�SDVW�

2UJDQL]DWLRQ�6KDNHXSV�LQ�/DVW���<HDUV

6:(�DVNHG�LWV�VXUYH\�UHVSRQGHQWV�WLOH�VDPH�TXHVWLRQ�DVNHG�RI�DOO�8�6��DGXOWV�E\�WKH�1DWLRQDO�2SLQLRQ�5HVHDUFK�
&HQWHU
V�*HQHUDO� 6RFLDO� 6XUYH\��7KXV� ILQGLQJ� LV� RQH� RI� WKH�PRVW� VWULNLQJ� RI� 6:(
� V� VWXG\�� )XOO\� WKUHH� WLPHV� DV�PDQ\�
HQJLQHHUV�H[SHULHQFHG�PDMRU� UHRUJDQL]DWLRQV� LQ� WKHLU�HPSOR\HUV�GXULQJ�WKH�ODVW�ILYH�\HDUV�DV�GLG�WKH�JHQHUDO�SRSXODWLRQ�
�����RI�HQTXLUHUV�YV�������RI�WLOH�JHQHUDO�SRSXODWLRQ���7KXV�FRPHV�DV�QR�VXUSULVH�WR�PDQ\�HQJLQHHUV��DQG

���



*UDSKLFDOO\� GHPRQVWUDWHV� WKH� FKDQJHV� JRLQJ� RQ� LQ� WRGD\
V� HQJLQHHULQJ�
ZRUNSODFH�

$YHUDJH�$QQXDO�6DODU\

$FFRUGLQJ� WR� WKH� &ROOHJH 3ODFHPHQW� &RXQFLO�� HQWU\� OHYHO� VDODU\�
RIIHUV�IRU�ZRPHQ�HQJLQHHUV�DUH�DV�JRRG�RU�EHWWHU�WKDQ�WKRVH�RIIHUHG�WR�PHQ��
6:(
V�GDWD�FRQILUP�WKDW�ILQGLQJ��EXW�VKRZ�WKDW�EHIRUH�HQJLQHHUV�HQWHU�WKHLU�
WKLUWLHV�WKH�PHQ�SXOO�DKHDG�LQ�EDVH�VDODU\�DQG�FRQWLQXH�SXOO�IDUWKHU�DKHDG�IRU�
WKH� UHVW� RI� WKHLU� FDUHHUV�� 7KH� JUDSKLF� VKRZQ� LQ� )LJXUH� �� ZDV� XVHG� RQ� WKH�
FRYHU�RI�WKH�VXUYH\�UHSRUW�

)LJXUH����$YHUDJH�$QQXDO�6DODU\�RI�(QJLQHHUV�E\�$JH�DQG�*HQGHU

6DWLVIDFWLRQ�ZLWK�6DODU\�&RPSHQVDWLRQ
7KH�6:(�VXUYH\�FROOHFWHG�VDWLVIDFWLRQ�GDWD�RQ� WZHOYH�DVSHFWV�RI�WKH�HQJLQHHUV
�FXUUHQW�MREV��RQ�D�VFDOH�UDQJLQJ�IURP�SOXV�

WZR� IRU� �YHU\� VDWLVILHG�� WR�PLQXV� WZR� IRU� �YHU\�GLVVDWLVILHG���ZLWK�]HUR�EHLQJ�QHXWUDO��$�SORW�RI� VDWLVIDFWLRQ�ZLWK� VDODU\�E\�DJH�DQG�
JHQGHU� LV�SDUWLFXODUO\� LQWHUHVWLQJ�ZKHQ�FRPSDUHG�ZLWK� WKH�DFWXDO�VDODU\�GDWD�DERYH��:RPHQ�HQJLQHHUV� LQ�HDFK�DJH�GHFDGH�DUH�PRUH�
VDWLVILHG�ZLWK�WKHLU�VDODULHV�WKDQ�WKHLU�PDOH�FROOHDJXHV��HYHQ�WKRXJK�IRU�WKH�PRVW�SDUW�WKH\�DUH�HDUQLQJ�OHVV�

3DUWLFLSDWLRQ�LQ�0DQDJHPHQW

)LIW\�RQH�SHUFHQW�RI� WKH PHQ� LQ� WKH�6:(�VXUYH\�IHHO� WKH\�DUH�D�
SDUW�RI�PDQDJHPHQW��ZKLOH�RQO\������RI� WKH�ZRPHQ�GR��)LJXUH���VKRZV�
WKDW� WKLV�GLIIHUHQFH�KROGV�WUXH�DFURVV�DJH�JURXSV��DQG�LW�LV�DOVR�FRQVLVWHQW�
UHJDUGOHVV�RI�VL]H�RI�HPSOR\HU��VR�LW�LV�QRW�SXUHO\�D�UHVXOW�RI�WKH�IDFW WKDW�
WKH� DYHUDJH� PDOH� HQJLQHHU� LV� QLQH� \HDUV� ROGHU� WKDQ� WKH� DYHUDJH� IHPDOH�
HQJLQHHU�� 7KH� VXUYH\� DOVR� DVNHG� KRZ� PDQ\� OD\HUV� RI� PDQDJHPHQW�
EHWZHHQ�WKH�HQJLQHHU�DQG�WKH�WRS�RI�WKHLU�RUJDQL]DWLRQ��DQG�WKH�UHVSRQVHV�
FRQILUP�WLOOV�UHVXOW�

2QFH�HQJLQHHUV�EHFRPH PDQDJHUV�� WLOH�GLIIHUHQFHV�EHWZHHQ�ODQH�
DQG� ILQDOH� UQDQDJHUV� DUH� VOLJKW�� 7KH\� ERWK� PDQDJH�� RQ� DYHUDJH�� WZHOYH�
RWKHU� SHRSOH�� VHYHQ� RI� ZKRP� DUH� HQJLQHHUV�� 7KH� PDOH� DQG� IHPDOH�
HQJLQHHULQJ�PDQDJHUV� LQ� 6:(
V� VWXG\� HDUQ�FRPSDUDEOH� VDODULHV� WKURXJK�
WKHLU�PLG��IRUWLHV��ZLWK�WKH�VDODU\�FXUYH�GLYHUJLQJ�RQO\�IRU�HQJLQHHUV�RYHU�
���\HDUV�RI�DJH�

)LJXUH�� 3HUFHQWDJH�RI�(QJLQHHUV�ZKR�DUH�0DQDJHUV

6DWLVIDFWLRQ�ZLWK�$GYDQFHPHQW�2SSRUWXQLWLHV

:KHQ�DVNHG�KRZ�VDWLVILHG� WKH\�DUH�ZLWK�DGYDQFHPHQW�RSSRUWXQLWLHV�LQ�WKHLU�FXUUHQW� MRE��PHQ�DQG�ZRPHQ�ERWK�
VWDUW�WKHLU�FDUHHUV�ZLWK�D�VRPHZKDW�RSWLPLVWLF�RXWORRN��$V�WKH\�SURJUHVV�WKURXJK�WKHUH�WZHQWLHV�DQG�WKLUWLHV��UHDOLW\�VHWV�LQ�
DQG� WKHLU� DVVHVVPHQW� EHFRPHV� PRUH� QHXWUDO�� ,Q� WKHLU� IRUWLHV�� KRZHYHU�� PHQ
V� RXWORRN� EHFRPHV� PRUH� SRVLWLYH� IRU� WKH�
UHIUDLQHG�RI�WKHLU�FDUHHU��ZKLOH�WKH�ZRPHQ
V�RXWORRN�OHYHOV�RII�

6DWLVIDFWLRQ�ZLWK�&DUHHU�3URVSHFWV

:KHQ�DVNHG�DERXW�VDWLVIDFWLRQ�ZLWK�FDUHHU�SURVSHFWV�LQ�WKH�FRQWH[W�RI�WKHLU�RYHUDOO�HQJLQHHULQJ�FDUHHUV��QRW�MXVW�
WKHLU� FXUUHQW�SRVLWLRQ��� WKH�HQJLQHHUV�DUH�D� OLWWOH�PRUH�SRVLWLYH��EXW� WLOH� WUHQG�DFURVV� WKH�DJH�JURXSV� LV�VLPLODU��<RXQJHU�
HQJLQHHUV�VWDUW� WKHLU�FDUHHUV�ZKLOH�D�SRVLWLYH�RXWORRN��EHFRPLQJ�OHVV�RSWLPLVWLF�DV�WKH\�JURZ�ROGHU��$V�WKH\�PDWXUH�� WKH�
RXWORRN�EHFRPHV�PRUH�SRVLWLYH�DJDLQ��EXW ROGHU�ZRPHQ�DUH�FRQVLGHUDEO\�OHVV�VDWLVILHG�W,�D,��ROGHU�PHQ�

*UHDWHVW�&DUHHU�2EVWDFOH

7KH�VXUYH\�LQVWUXPHQW�LQFOXGHG�DQ�RSHQ�HQGHG�TXHVWLRQ�DVNLQJ�UHVSRQGHQWV�WR�GHVFULEH�WKHLU�JUHDWHVW�REVWDFOH�WR�
FDUHHU�DGYDQFHPHQW��$ERXW�����RI� WLOH�ZRPHQ�DQG�����RI WKH�PHQ�UHVSRQGHG� WR� WLOOV�TXHVWLRQ��7KHLU�DQVZHUV�FDQ�EH�
JURXSHG� LQWR� ILYH� PDMRU� FDWHJRULHV�� WKH� HFRQRP\�� SHUVRQDO� LVVXHV�� PDQDJHPHQW�� DQG� GLVFULPLQDWLRQ� DQG� ZRUN�IDPLO\�
FRQIOLFW�

���



0HQ� LQ� DOO� DJH�JURXSV��&LWHG� WKH� HFRQRP\�DV� WKHLU� JUHDWHVW� FDUHHU� REVWDFOH��:RPHQ�DOVR�ZHUH�FRQFHGHG�DERXW�HFRQRPLF�
FRQGLWLRQV��EXW�RWKHU�W\SHV�RI�REVWDFOHV�ZHUH�PRUH�LPSRUWDQW�IRU�ZRPHQ�LQ�PRVW�DJH�JURXSV��7KLV�FDWHJRU\�LQFOXGHV�FRPPHQWV�DERXW�
WKH� ODFN� RI� SURPRWLRQ� 2SSRUWXQLWLHV� LQ� RUJDQL]DWLRQV� WKDW� DUH� H[SHULHQFLQJ� GRZQVL]LQJ� DQG� OD\RIIV� DQG� UHIHUHQFHV� WR� FXWEDFNV� LQ�
GHIHQVH�VSHQGLQJ�DV�ZHOO�DV�JHQHUDO�FRPPHQWV�DERXW�HFRQRPLF�FRQGLWLRQV�

7KH�FDWHJRU\�RI�SHUVRQDO�LVVXHV�LQFOXGHV�WKLQJV�WKDW�OLH�LQGLYLGXDO�KDV�VRPH�FRQWURO�RYHU��VXFK�DV�WKH�QHHG�IRU�VSHFLDOL]HG�
WUDLQLQJ��DQ DGYLFH�GHJUHH��RU�SUHIHUHQFH�IRU�D�GLIIHUHQW�W\SH�RI�MRE��7KLV�ZDV�WKH�PRVW�IUHTXHQWO\�FLWHG�FDWHJRU\�IRU�ZRPHQ�XQGHU�����
DQG�WKH�VHFRQG�PRVW�IUHTXHQWO\�FLWHG�FDWHJRU\�IRU�PHQ�XQGHU����

&RPPHQWV� DERXW�PDQDJHPHQW� LQFOXGH� FRPSODLQWV� WKDW� XSSHU�PDQDJHPHQW� LV� RQO\� LQWHUHVWHG� LQ� VKRUW� WHUP�SURILWV�ZLOO� QR�
/RQJ�WHUP�SHUVSHFWLYH�DQG�WKDW�WKH�RUJDQL]DWLRQ�ZDV�PDQDJHG�E\�DFFRXQWDELOLW\�DQG�ODZ\HUV�ZLOWLQJ�WHFKQLFDO�XQGHUVWDQGLQJ�DV�ZHOO�
DV� FRPPHQWV� DERXW� WKH� LQFRPSHWHQFH� RI� WKHLU� LPPHGLDWH� VXSHUYLVRU�� 7KHVH�&RPPHQWV�ZHUH�PRUH� IUHTXHQWO\� ODGH� E\�PHQ� WKDW� E\�
ZRPHQ�

'LVFULPLQDWLRQ�ZDV�FLWHG�DV�RQH�RI�WKH�WRS�WKUHH�REVWDFOHV�E\�ZRPHQ�LQ�DOO�DJH�JURXSV��EHFRPLQJ�D�PRUH�LPSXQLW\�IDFWRU�IRU�
ROGHU�ZRPHQ��&RPPHQWV�UHIHUULQJ�WR�WKH��JODVV�FDOOLQJ��ZHUH�LQFOXGHG�LQ�WKLV�FDWHJRU\�

:RUN�DQG� IDPLO\� LVVXHV�EHFRPH� WKH�PRVW� IUHTXHQWO\�FLWHG�REVWDFOH� WR�FDUHHU�DGYLVHPHQW� IRU�ZRPHQ�LQ� WKHLU� IOLUWLHVW��7KLV�
FDWHJRU\� LQFOXGHV� WKH�QHHG� WR� VSHQG�PRUH� WLPH�ZLWK� FKLOGUHQ�DQG�FRPPHQWV�DERXW� OLH�QHHG�WR� UHORFDWH� WR�DFFRPPRGDWH�D� VSRXVH¶V�
FDUHHU�

(TXLWDEOH�7UHDWPHQW
7KH�VXUYH\�UHVXOWV�VKRZ�D�ELJ�GLIIHUHQFH�LQ�SHUFHSWLRQ�EHWZHHQ�PHQ�DQG�ZRPHQ�UHJDUGLQJ�HTXLWDEOH�WUHDWPHQW��0RUH�WO�DQ�

WZLFH� DV�PDQ\�PHQ� DV�ZRPHQ� IHHO� WKDW� OLH� VH[HV� DUH� DOZD\V� IDLUO\� WUHDWHG�� WKUHH� � WLPHV� DV�PDQ\�ZRPHQ�DV�PHQ� IHHO� WKDW� WKHUH� DUH�
FRQVLVWHQW� LQHTXLWLHV�� 2YHU� HLJKW\� SHUFHQW� RI� WLOH� PHQ� VD\� WKH\� KDYH� QR� SHUVRQDO� DZDUHQHVV� RI� LQFLGHQWV� ZKHUH� SHRSOH� KDYH� EHHQ�
�RYHUORRNHG���EXW������RI�OLH�ZRPHQ�HQJLQHHUV�VD\�WKH\�DUH�DZDUH�RI�VXFK�LQFLGHQWV�ZLOO�UHVSHFW�WR�ZRPHQ��)LJXUHV���DQG���LOOXVWUDWH�
WLOH�UHVSRQVHV�RI�PHQ�DQG�ZRPHQ�WR�WKLV�TXHVWLRQ�

7ZHQW\�HLJKW� SHUFHQW� RI� UHVSRQGHQWV� DUH� DZDUH� RI� LQHTXLWLHV� DIIHFWLQJ� HWKQLF� PLQRULWLHV�� ��� �� RI� WLOH� QRQ��
PLQRULW\�PHQ�VD\�SHRSOH�DUH�DOZD\V�WUHDWHG�HTXLWDEO\�RQ�WO�H�MRE��EXW�RQO\������RI�WO�H�PLQRULW\�PHQ�DJUHH������RI�WKH�
QRQ�SODQDULW\�ZRPHQ�DQG�����RI�WKH�PLQRULW\�ZRPHQ�DJUHH�WKDW�SHRSOH�DUH�DOZD\V�WUHDWHG�HTXLWDEO\�

6DWLVIDFWLRQ�ZLWK�(TXLWDEOH�7UHDWPHQW

7KLV�GLVFRQQHFW� LV�HFKRHG� LQ� WLOH�VDWLVIDFWLRQ�GDWD��:KHQ�
DVNHG�KRZ�VDWLVILHG�WO�H\�DUH�ZLOO� OLH�HTXLWDEOH�WUHDWPHQW�RI�SHRSOH�
LQ�OLQHDU�FXUUHQW�MREV��ERLO�PHQ�DLOHG�ZRPHQ�DUH�VLPXODWH�SRVLWLYH��
ZLOO� WLOH� PHQ� EHLQJ� PRUH� DSSURYDO� WKH� DOO� OLH� ZRPHQ�� EHFRPLQJ�
PRUH� VR� ZLO\� DJH��:RPHQ� WHQG� WR� EHFRPH� OHVV� VDWLVILHG� ZLWK� OLH�
HTXLWDEOH� WUHDWPHQW� RI� SHRSOH� DV� OLH� JHW� ROGHU�� SHUKDSV� DV� WKH\�
HQFRXQWHU�WKH��JODVV�FHLOLQJ´�

&21&/86,216

,Q�VXPPDU\�� WLOH�6:(�VXUYH\�FROOHFWHG�D�ZLGH�UDLOHG�RI�LQIRUPDWLRQ�
RQ�WLOH�FDUHHU�H[SHULHQFH�RI�ZRPHQ�DLOHG�PHQ�HQJLQHHUV��6RPH�RI�WLOH�
PRVW�VLJQLILFDQW�ILQGLQJV�UHODWH�WR�WO�H�OLJKW�OHYHO�RI�XQFHUWDLQW\�LQ�WLOH�
8�6�� HQJLQHHULQJ� ZRUNSODFH� IRU� ERLO� ZRPHQ� DQG� PHQ�� DLOHG� DV�
LOOXVWUDWHG� E\� WKH� VDODU\� JUDSK�� ZRPHQ� WHQG� WR� VWDUW� RXW� LQ� WLOH�
ZRUNIRUFH�DW�SDULW\�ZLOO�PHQ�RU�EHWWHU��EXW�DV�WKH\�SURJUHVV�WROOERRWK�
WKHLU�FDUHHUV�WLOH�PHQ�FDWFK�XS�DQG�FRQWLQXH�WR�SXOO�DKHDG�

)LJXUH���)HPDOH�HQJLQHHUV¶� UHVSRQVHV� WR� WKH�TXHVWLRQ�³DUH�PHQ�DQG�
ZRPHQ�WUHDWHG�HTXLWDEO\"´

1(;7�67(36
7KH�VXUYH\�UHSRUW�SUHVHQWV�RQO\�WLOH�PRVW�VLJQLILFDQW�ILQGLQJV�RI�WLOH�VWXG\��$GGLWLRQDO�GLDO\VLV�RI�WLOH�VDODU\�DLOHG�VDWLVIDFWLRQ�

GDWD�E\�HQJLQHHULQJ�VSHFLDOW\�DQG�W\SH�RI�HPSOR\HU�LV�XQUROOLQJ��:H�KDYH�SDLQV�WR�DQDO\]H�WLOH
���



'DWD�RQ�$VLDQ�$PHULFDQV�LQ�PRUH�GHWDLO��0DQ\�RSSRUWXQLWLHV�UHPDLQ�IRU�PRUH�LQ�GHSWK�DQDO\VLV�

6:(� SODQV� WR� UHSHDW� WKH GDWD� FROOHFWLRQ� RQ� D� SHULRGLF� EDVLV� LQ� RUGHU� WR� WUDFN� FKDQJHV� LQ� WKH� HQJLQHHULQJ�
ZRUNIRUFH� DV�ZRPHQ� FRQWLQXH� WR� LQFUHDVH� WKHLU� SDUWLFLSDWLRQ� LQ� WKH� SURIHVVLRQ��$GGLWLRQDO� IXQGLQJ� LV� EHLQJ� VRXJKW� IRU�
WKHVH�FRQWLQXLQJ�VWXGLHV�

6:(�LV�XVLQJ�WKH�ILQGLQJV�RI�WKH�VXUYH\�WR�LQFUHDVH�FRUSRUDWH�DZDUHQHVV�RI�REVWDFOHV�WR�ZRPHQ�HQJLQHHUV�LQ�WKH�
ZRUNIRUFH�DQG�WR�VHW�SULRULWLHV�IRU�FDUHHU�GHYHORSPHQW�DQG�ZRUN�IDPLO\�SURJUDPV�IRU�LWV�PHPEHUV�

$&.12:/('*(0(176

6:(�ZRXOG�OLNH�WR�WKDQN�WKH�&RQRFR�&RUSRUDWLRQ��*HQHUDO(OHFWULF�)RXQGDWLRQ��*HQHUDO�0RWRUV�)RXQGDWLRQ��DQG�
WKH� $OIUHG� 3�� 6ORDQ� )RXQGDWLRQ� IRU� ILQDQFLDO� VXSSRUW� RI� WKH� VXUYH\� SURMHFW�� 7KH� FRRSHUDWLRQ� RI� WKH� ��� SDUWLFLSDWLQJ�
HQJLQHHULQJ� VRFLHWLHV�ZDV� HVVHQWLDO� LQ� JHWWLQJ� DFFHVV� WR� D� QDWLRQZLGH�SRRO� RI� HQJLQHHUVRI� YDULRXV�GLVFLSOLQHV��5LFKDUG�
(OOLV��WKH�GLUHFWRU�RI�UHVHDUFK�IRU�WKH�(QJLQHHULQJ�:RUNIRUFH�&RPPLVVLRQ�DW�$$(6�SURYLGHG�WHFKQLFDO�GLUHFWLRQ�DQG�GDWD�
DQDO\VLV��7KH�SURMHFW�ZDV�LQLWLDWHG�E\�3DWULFLD�(QJ��ZKR�FKDLUHG�WKH�6:(�6WDWLVWLFV�&RPPLWWHH�IURP������WR������DQG�
FRQGXFWHG� WKH� SLORW� VXUYH\�� 7KH� QDWLRQDO� VXUYH\� ZDV� LPSOHPHQWHG� XQGHU� WKH� JXLGDQFH� RI� 6KHOOH\�:ROII�� FKDLU� RI� WKH�
6WDWLVWLFV�&RPPLWWHH�IURP������WKURXJK������

� $�1DWLRQDO�6XUYH\�RI�:RPHQ�DQG�0HQ�(QJLQHHUV��$�6WXG\�RI� WKH�0HPEHUV�RI����(QJLQHHULQJ�6RFLHWLHV��6RFLHW\�RI�
:RPHQ�(QJLQHHUV������:DOO�6WUHHW��1HZ�<RUN��1<������������

� $�3LORW�6XUYH\�RI�0HQ�DQG�:RPHQ�(QJLQHHUV��(QJLQHHULQJ�0DQSRZHU�%XOOHWLQ�1XPEHU������-DQXDU\�������$PHULFDQ�
$VVRFLDWLRQ�RI�(QJLQHHULQJ�6RFLHWLHV���������WK�6WUHHW�1:��6XLWH������:DVKLQJWRQ�'&������������

���





:20$1�,1�*(25*,$

(��%XDG]H

.XWDLVL�7HFKQLFDO�8QLYHUVLW\
���$NKDOJD]UGRED�$YHQXH

$EVWUDFW��+LVWRULFDO�SRVLWLRQ�RI� WKH�ZRPHQ� LQ�*HRUJLD�� WKHLU�GHYRWLRQ� WR� WKH� IDPLO\� DQG�PRWKHUODQG�� WKHLU�
VHOI�VDFULILFH�DUH�GHVFULEHG��$�ZRPDQ
V�SRVLWLRQ�DQG�ZRPHQ�RUJDQLVDWLRQV�DUH�DOVR�JLYHQ�LQ�WKH�DUWLFOH�

.H\ZRUGV��*HRUJLD��ZRPHQ��KLVWRU\��SRVLWLRQ��DFWLYLWLHV��$ENKD]LD��ZRPHQ�RUJDQLVDWLRQV�

3XUSRVH�RI� WKH�SDSHU� WR�DFTXDLQW� WKH�ZRUOG
V�ZRPHQ�ZLWK�*HRUJLDQ�ZRPHQ�ZLWK� WKHLU�SRVLWLRQ�DQG�
DFWLYLWLHV�LQ�WKHLU�KLVWRULFDO�GHYHORSPHQW�

$�ZRPDQ�KDV�EHHQ�D�VODYH��D�VHUI��D�KRXVHPDLG�DQG�D�KLUHG�ZRUNHU�IRU�GLIIHUHQW�HSRFKV��%XW�DW�WKH�
VDPH�WLPH�VKH�ZDV�D�TXHHQ��DQ�DQJHO�DQG�HYHQ�D�GLYLQLW\�

,W�LV�VRXG�WKDW�WKH�OHYHO�RI�WKH�QDWLRQ�LV�FKDUDFWHUL]HG�E\�WKH�MXULGLFDO�SRVLWLRQ�RI�D�ZRPDQ�

,Q�WKH�ROGHVW�UHOLJLRQV�LPDJLQDWLRQV�D�ZRPDQ�LV�ZRUVKLSSHG��7KH�VXQ
V�GLYLQLW\�LV�D�ZRPDQ��7KH�VXQ�
LV�P\�PRWKHU�DQG�WKH�PRRQ�LV�P\�IDWKHU´��

7KH� FRQGLWLRQ� RI� PRWKHU� LV� SDUWLFXODU� LQ� KLVWRULFDO� *HRUJLD�� 0RWKHU� LVQ
W� RQO\� WKH� SDUHQW� IRU� WKH�
*HRUJLDQV��7KH�*HRUJLDQ�IRU�PRWKHU�LV���GHGD´��6R�WKH�*HRUJLDQV�FDOO�WKHLU�QDWLYH�ODQJXDJH� � �GHGD�HQD���WKH�
FDSLWDO��GHGD�.DODNL���WKH�SDLQ�SRVW�RI�WKH�SORXJKPDQ�� �JXWQLV�GHGD��

,I�\RX�FRPH�WR�*HRUJLD�\RX�ZLOO�VHH�WKH�VLOYHU\�VWDWXH�RI�D�ZRPDQ��ZKLFK�VHHPV�WR�VRDU�RYHU�WKH�FLW\�
LQ� WKH�JOHDPLQJ�EOXH� VN\��7KLV� VWDWXH�E\� WKH�ZHOO�NQRZQ� VFXOSWRU�(��$PDVKXNHOL� FDQ�EH�VHHQ� IURP�DOPRVW�
DOORYHU�WKH�FLW\��,W�KDV�EHFRPH�WKH�V\PERO�RI�RXU�FDSLWDO�7ELOLVL���0RWKHU�*HRUJLD���7KH�VWDWXH�KROGV�LQ�RQH�
KDQG�D�EDUHG�VZRUG�DJDLQ�HQHPLHV��DQG�LQ�WKH�RWKHU�D�ERZO��WKH�V\PERO�RI�SOHQW\�IRU�IULHQGV���*��0HOLNLVKYLOL��
�����

*HRUJLDQ�:RPDQ
V�EHDVWO\�� LQWHOOLJHQFH�� IDLWKIXOQHVV� DQG�SHRSOH
V� UHVSHFWIXO� DWWLWXGH� WR�ZRPDQ�DUH�
NQRZQ� DOO� RYHU� WKH� ZRUOG�� (YHU\RQH� NQRZV� DQ� DQFLHQW� *UHHN� OHJHQG� DERXW� WKH� $UJRQDXWV
� FDPSDLJQ� LQ�
.RONKHWL

���



)RU�WKH�SXUSRVH�RI�JHWWLQJ�WKH�*ROGHQ�)OHHFH�WKHUH��,W�LV�QRW�E\�FKDQFH�WKDW�0HGHD�WKH�EHDXWLIXO�DQG�LQWHOOLJHQW�
GDXJKWHU�RI�.RONKHWL�.LQJ�SOD\HG�WKH�JUHDW�SDUW�LQ�JHWWLQJ�WKH�*ROGHQ�)OHHFH��:RXOGQ
W�KDYH�EHHQ�WR�UHWXUQ�WKH�*ROGHQ�
)OHHFH�WR�KLV�KRPH�ODQGILOO�0HGHD�KDGQ
W�KHOSHG�KLP��.RONKL�0HGHD�LV�WKH�V\PERO�RI�ZLVGRP��ORYH�HQY\�

$FFRUGLQJ� WR� WKH�&KULVWLDQ� OHJHQGV� WKH�*HRUJLDQ� SHRSOH�ZHUH� FKULVWHQHG� E\� \RXQJ�� YLUWLRQV�ZRPDQ�1LQR� E\�
QDQH��$QG� WKH� ILUVW�*HRUJLDQ�ZKR�IRON�&KULVWLDQLW\�ZDV�WKH�ZRPDQ��WKH�TXHHQ�RI�.DUWOL�1DQD��7KH�QDPH�RI�6W��1LQR�LV
FRQQHFWHG�ZLWK�FRQFHSWLRQ�RI� WUXWK��NLQGQHVV��DQG�PLUDFXORXV�SRZHU��:RPDQ
V�DXWKRULW\�KDV�EHHQ�DOVR�VWUHQJWKRULW\� LQ�
*HRUJLD�EHFDXVH�*HRUJLDQ�ODQG�KDV�EHHQ�UHFRJQLVHG�DV�6W��0DULDPV�ORW�

:RPDQ
V�DXWKRULW\�KDV�EHHQ�UHOHJDWHG�WR�WKH�EDFNJURXQG�E\�DOO�UHOLJLRQV�DQG�DOVR�E\�&KULVWLDQLW\��$FFRUGLQJ�DOO�
UHOLJLRQV�D�ZRPDQ�PXVW�KDYH�EHHQ�VXEPLVVLYH�WR�D�PDQ�EXW�WKHUH��:HUH�VRPH�H[HFXWLRQV�LQ�*HRUJLD�

,Q� WKH� ILUVW� OLWHUDU\�PRQXPHQW�ZULWWHQ� LQ� WKH��WK�FHQWXU\� LV�GHVFULEHG� WKH� WRUPHQW�RI�6KXVKDQLN��6KH� LV�ZKROO\�
GHYRWHG� WR� &KULVWLDQLW\�� 6KH� LV� WKH� ZRPDQ�ZLWK� VWURQJ� FKDUDFWHU��:LWKRXW� KHVLWDWLRQ� VKH� VDFULILFHV� KHU� FDOP�� FDUHOHVV�
SULYLOHJHG�OLIH�DQG�WDNHV�&KULVWLDQLW\��7KH�VWUXJJOH�IRU�&KULVWLDQLW\�ZDV�WKH�VWUXJJOH�IRU�*HRUJLDQV��6KXVKDQLN�SUHGLFWHG�
WKH� LGHD� RI� HTXDOLW\� EHWZHHQ� PDQ� DQG� ZRPDQ�� 6KH� WKRXJKW� RI� VXFK� HTXDOLW\� LQ� DQRWKHU� XQLYHUVH� ZKHUH� ZRXOGQ
W� EH�
GLIIHUHQFH�EHWZHHQ�PDQ�DQG�ZRPDQ�DQG�HYHU\ERG\�ZRXOG�EH�HTXDO�EHIRUH�-HVXV�&KULVW�

7KH�DWWLWXGH�WR�D�ZRPDQ�LV�PXFK�PRUH�HOHYDWHG�LQ�*HRUJLD�WKDQ�LQ�WKH�ZHVW�DQG�WKH�FDVW��7KLV�KDV�EHHQ�SURYHG�
E\�*HRUJLDQ�SRHW�RI�WKH�;,,�FHQWXU\�� 6KRWD�5XVWDYHOL�LQ�KLV�DSKRULVP��7KH�OLRQ
V�ZKHOS�LV�D�OLRQ��EH�LW�PDLOHU�IHPDOH���
7KHVH�ZRUOGV�ZHUH� WROG� LQ� ([HFXWLRQHUV�ZHUH� VXUURXQGLQJ�4XHHQ� WKH� ��WK� FHQWXU\�ZKHQ�*HRUJLD�ZDV� EHLQJ�UXOHG� E\�
4XHHQ�7DPDU��6KRWD�5XVWDYHOL�GHGLFDWHG�KLV�SRHP�WR�KHU�

7KH�JORULRXV�SHULRG�RI�KLVWRULFDO�DQG�FXOWXUDO�UHQDLVVDQFH�LQ�*HRUJLD�ZDV�WKH�SHULRG�RI�NLQJ�'DYLG�DQG�KLV�JUHDW�
JUDQG�GDXJKWHU�4XHHQ�7DPDU��6KH�ZDV�D� WUXH� IROORZHU�RI� WKH�SROLWLFDO� DFWLYLW\�RI�'DYLG� WKH�%XLOGHU��+HU� UXOH�ZDV� WKH�
VXPPLW� RI� GHYHORSPHQW� RI� IHXGDO�*HRUJLD� WKHQ� D�PLJKW\� VWDWH� VWUHWFKLQJ� IURP� WKH�%ODFN� WR� WKH�&DVSLDQ�6HD�� IURP� WKH�
1RUWK�&DXFDVXV� WR� 3HUVLDQ�$]HUEDLMDQ� DQ�(UDVXUH�� )RUHLJQ� WUDGH� HVSHFLDOO\�ZLWK� WKH� FRXQWULHV� RI� WKH�1RUWK� DQG�6RXWK�
&DXFDVXV� DV� ZHOO� DV� ZLWK� WKH� 0HGLWHUUDQHDQ� VWDWHV� DQG� WKH� IDVW� IORXULVKHV�� 7KH� WLHV� ZLWK� WKH� 5XVVLDQ� ODQGV� RUH�
FRQVROLGDWHG��4XHHQ�7DPDU�FRPSOHWHG�NLQJ�'DYLG�WKH�EXLOGHU
V�VWUXJJOH�IRU�OLEHUDWLRQ��VWUHQJWK�DQG�XQLW\�

*HRUJLD�RFFXSDWLRQ� WKH�JUHDWHVW� WHUULWRU\�GXULQJ�KHU� UHLJQ��+HU�EHDXW\��ZLVGRP��JHQWOHQHVV�DQG�NLQGQHVV�ZHUH�
NQRZQ�DOO�RYHU�WKH�ZRUOG��6KH�SURKLELWHG�H[HFXWLRQ�DQG�ZKLSSLQJ�DQG�WKLV�ZRQGHUIXO�ZRPDQ�ZLWK�WKH�VZRUG�LQ�KHU�KDQG�
IRXJKW�DJDLQVW�WKH�HQHPLHV�WRJHWKHU�ZLWK�KHU�FRXQWU\PHQ�

4XHHQ�7DPDU�ZDV�FURZQHG�LQ�WKH�DJH�RI����UHLJQHG����\HDUV�DQG�GLHG�LQ�WKH�DJH�����+HU�QDPH�EHFDPH�LGROLVHG�
IRU�*HRUJLD��7KH�*HRUJLDQ�VWDWH�IODJ�ZDV�QDPHG��7DPDULDQL��

7KH�QDPH�RI�DQRWKHU�4XHHQ�.HWHYDQ�LV�LGHQWLILHG�ZLWK�QREOHQHVV�DQG�FRXUDJH�LQ�*HRUJLDQ�KLVWRU\��6KH�LV�VDLG�WR�
KDYH�DQJHO
V�EHDXW\�DQG�VSLULWXDO�VWUHQJWK�

6KDK� RI� 3HUVLD� IHOO� LQ� ORYH� ZLWK� 4XHHQ�.HWHYDQ�� 6KH� KDG� WR� FKRRVH� WKH� ZDJ� RI� OLIH�ZKLFK�ZRUOG� EULQJV� KHU�
ZHDOWK�DQG�JORU\�RU�WKH�ZD\�RI�IRUZHQW��6KH�H[SUHVVHG�KHU�ZLOO�VKRUWO\�DQG�FDOPO\���,�ZRQ
W�VDFULILFH�P\�VRXO�IRU�VDYLQJ�
P\�ERG\��%RG\�LV�WKH�HDUWK�DQG�ZLOO�IXQ�LQ�WKH�HDUWK�EXW�P\�EHOLHI�DQG�*HRUJLD�DUH�LPPRUWDO��

���



.HWHYDQ� GUHVVHG� LQ� ZKLWH� JDUPHQWV�� 7KH� ILUH� ZDV� EXUQLQJ� LQ� WKH� PLGGOH� RI� WKH� VTXDUH�� 4XHHQ� .HWHYDQ� ZDV�
VWDQGLQJ�EUDYHO\��6KH�ZDVQ
W�FU\LQJ��6KH�ZDVQ
W�JURDQLQJ��6KH�ZDV�RQO\�SUD\LQJ�DQG�SUHVVLQJ�WKH�HDUWK�RI�KHU�KRPHODQG�
WR�KHU�KHDUW��6KH�ZDV�SUD\LQJ�LQ�ZKLVSHU���&KULVW����0DULDP����*HRUJLD���6KDK�IOHZ�LQWR�D�UDJH��6KH�VXIIHUHG�D�GHIHDW�DV�
NLQJ� DQG� DV� D� PDQ�� +H� GHFLGHG� WR� SXQLVK� ZKROH� *HRUJLD� E\� H[HFXWLQJ� 4XHHQ� .HWHYDQ�� %XW� LQ� YDLQ�� 7KH� *HRUJLDQV�
WKRXJKW� RWKHUZLVH��4XHHQ�.HWHYDQ
V� VHOI�VDFULILFH� VWUHQJWKHQHG� WKHLU� NQLJKWO\�9DO� RXU�� 6KH� SXW� WKH� SKLORVRSKHUV
� LGHDV�
XSVLGH�GRZQ��$FFRUGLQJ� WR� WKHP�D�ZRPDQ�GRHV� HYHU\WKLQJ�RQO\�E\� HPRWLRQ�DQG�QRW�E\�SULQFLSOHV�RU�PLQG��.HWHYDQ
V�
KHURLVP�LV�WKH�UHDVRQ�RI�SULQFLSOHV�DQG�WKLQNLQJ�DQG�QRW�HPRWLRQV��4XHHQ�.HWHYDQ�KDV�EHFRPH�D�V\PERO�RI�*HRUJLD���*��
0HOLNLVKYLOL�������

*HRUJLDQ� KLVWRU\� LV� WKH� KLVWRU\� RI� *HRUJLDQ� 3HRSOH
V� VWUXJJOH� DJDLQVW� HQHPLHV�� 7KH� $UDEV�� WKH�0RQJROV�� WKH�
7XUKV��WKH�3HUVLDQV�DQG�WKH�6RPDOLV�KDYH�SDVVHG�RYHU�WKH�ORQJ�VXIIHULQJ�*HRUJLDQ�ODQG�ZLWK�ILYH�DQG�VZRUG��7KH\�UXOHG�
KHUH�IRU�FHQWXULHV�GHVWUR\LQJ�DQG�GHYDVWDWLQJ�WKH�*HRUJLDQ�ODQG�

*HRUJLDQ�ZRPDQ
V�SXULW\��JHQWOHQHVV�DQG�EHDXW\�DUH�NQRZQ�DOO�RYHU� WKH�ZRUOG��:KHQ� ORDQ�0HXQDUJLD��RQH�RI�
WKH�IDPRXV�VFLHQWLVWV��YLVLWHG�ZHOO�� NQRZQ�)UHQFK�ZULWHU�9LFWRU�+XJR�DQG�WROG�KLP�IDW�KH�ZDV�IURP�*HRUJLD��+XJR�DVNHG�
LPPHGLDWHO\��-RQ�DUH�IURP�WKH�FRXQWU\�RI�EHDXWLIXO�ZRPDQ�DUHQ
W�\RX"

7KH�JUHDW�PHULW�RI�*HRUJLDQ�ZRPDQ�LV�WR�NHHS�WKH�PRWKHU�ODQJXDJH��WR�WDNH�FRQVWDQW�FDUH�RI�IHDULQJ�DQG�ZULWLQJ�
LQ�*HRUJLDQ�ODQJXDJH��7KH�WKUHH�PDLQ�WKLQJV�IRU�WKH�*HRUJLDQV�DUH��0RWKHUODQG��ODQJXDJH�DQG�%HOLHI��7KH�KLVWRULDQV�KDYH�
ZULWWHQ� WKH� OHJHQGDU\� KHURLVP� RI� QLQH� EURWKHUV�.KHUNKHXOLG]H�� 7KHLU�PRWKHU�ZDV�ZLWK� WKHP�RQ� WKH� ILHOG� RI� WKH�EDWWOH��
:KHQ�RQH�RI�EDU�RI�WKH�FKHVV�SOD\HUV�DPRQJ�ZRPHQ�RI�RWKHU�VRQV�ZDV�ZRXQGHG�VKH�KDQGHG�WKH�IODJ�WR�WKH�VHFRQG�RQH��
$QG�ZKHQ�DOO� WKH�VRQV�ZHUH�NLOOHG�RQ� WKH� ILHOG�RI� WKH�EDWWOH�SRRU�ZRPDQ�NLOOHG�WZR�3HUVLDQV��6KH�ZDV�ILJKWLQJ�EUDYHO\�
DQG�ZDV�DOVR�NLOOHG�WKHUH�

+RZ� FDQ� LW� EH� H[SODLQHG� WKDW� *HRUJLDQ� ZRPDQ�� KDV� VXFK� D� JUHDW� SDUW� LQ� FXOWXUDO� SURFHVV"� 2I� FRXUVH� DOO� WKH�
ZRPDQ� RI� GLIIHUHQW� QDWLRQDOLWLHV� DUH� VLPLODU� DQG�*HRUJLDQ� ZRPDQ� DUH� QRW� SULYLOHJHG�� %XW� LQ� VSLWH� RI� WKH� VLPLODULW\� LI�
*HRUJLDQ�ZRPDQ�DUH�VWLOO�VHHPHG�PRUH�GLVWHQG�EHDFRQV�RI�WKHLU�KLJK�QDWXUH�WKH�FDQV�RI� WKLV�RI� WKLV�ZDV�WKHLU�KLVWRULFDO�
OLIH�ZKLFK�KDG�EHHQ�VSHFLILF�DQG�TXLWH�GLIIHUHQW�IURP�WKH�ZRPHQ�RI�RWKHU�QDWLRQV��*HRUJLD
V�KLVWRULFDO�OLIH�SOD\V�JUHDW�LQ�
WKLV�� $� ZRPDQ� ZDV� EULQJLQJ� XS� WKH� \RXQJ� JHQHUDWLRQ� DQG� ORRNLQJ� DIWHU� WKH� IDUPLQJ�� 6KH� KDG� WR� EULQJ� XS� WKH� \RXQJ�
JHQHUDWLRQ�ZLWK�&KULVWLDQ�VSLULW��,W�PHDQW�WR�EH�LUUHGXFLEOH�WR�RWKHU�UHOLJLRQV�EHOLHI��7KH�IRUHLJQ�LQ�YDGHUV�GLG�WKHLU�EHVW�WR�
VSUHDG� WKHLU�EHOLHI�ZLWK� ILUH�DQG� VZRUG� LQ�*HRUJLD��7KH�VWUXJJOH� IRU�&KULVWLDQLW\�PHDQW� WKH�VWUXJJOH� IRU�SUHVHUYDWLRQ�RI�
QDWLRQDOLW\��$OO� WKHVH�KDYH�JURZQ�ZRPDQ
V�DXWKRULW\��6R�*HRUJLDQ�ZRPDQ� WRRN�SDUW� LQ�GHIHQGLQJ�RXU�FRXQWU\
V� FXOWXUH�
DQG�WUDGLWLRQV�ERWK�LQ�ERG\�DQG�LQ�GHHG�

$� ORW� RI� EORRG\� \HDUV� KDYH� SDVVHG� WKURXJK� VXIIHULQJ�*HRUJLD�� %XW� WKHUH�ZHUH� VKRUW� SHULRGV�ZKHQ� SHDFH�ZDV�
HVWDEOLVKHG�� VZRUG� ZDV� VFDEEDUG� DQG� WKH� FRXQWU\� EHJDQ� WR� UHVWRUH� 6XFK� SHDFHIXO� \HDUV� ZHUH� IURP� WKH� WKLUWLHV� WR� WKH�
HLJKWLHV�

0DQ\�ZRPHQ� � VFLHQWLVWV� KDYH� DFKLHYHG� D� SRVLWLRQ� LQ� OLIH�� $FFRUGLQJ� WR� WKH� VWDWLVWLF� IDFWV� LQ� �����*HRUJLDQ�
ZRPHQ� E\� WKHLU� HUXGLWLRQ� ZHUH� KLJKHU� WKDQ� WKH� ZRPHQ� OLYLQJ� LQ� IRUPHU� 6RYLHW�8QLRQ� �H[FHSW� %DOWLFV���$QG�ZH� KDYH�
DEVROXWHO\�JRRG�UHVXOWV�QRZ��*HRUJLDQ�ZRPHQ�KDYH�PDGH�WKHLU�ZD\V�LQ�DOO�ILHOGV��$V�IRU�WKH�*HRUJLDQ�FKHVV�SOD\DV�WKHLU�
WDOHQW�LV�NQRZ�DOO�RYHU�WKH�ZRUOG��1RQH

���



1DWLRQV� KDYH� JDLQHG� VXFK� DFKLHYHPHQWV�� :H� UHPLQG� \RX� WKHLU� QDPHV�� 1RQD� *DSULQGDVKYLOL�� 0DLD�
&KLEXUGDQLG]H�

1XFK�KDV�EHHQ�ZULWWHQ�DERXW�*HRUJLDQ�SKHQRPHQRQ�� ,W� LV�VDLG�WKDW�*HRUJLDQ�ZRPHQ�DUH�JLIWHG�ZLWK�SDUWLFXODU�
FDSDFLW\�LQ�FKHVV��7UDGLWLRQV�DQ�&XOWXUH�RI�WKH�QDWLRQ�SOD\�JUHDW�SDUW�LQ�RXU�FKHVV�SOD\HU
V�$FKLHYHPHQWV��&KHVV�KDV�EHHQ�
SOD\LQJ�LQ�*HRUJLD�IRU�������FHQWXULHV��$�ZRPDQ�WRRN�D�VHW�RI�FKHVVPHQ�LQ�GRZU\�IRU�PHUO\�LQ�*HRUJLD��.LQJ�9DNKWDQJ�
WKH��WK�JDYH�D�VHW�RI�FKHVVPHQ�DQG�WKH�ERRN��7KH�.QLJKW�,Q�7KH�3DQWKHUH
V�6NLQ��WR�KLV�GDXJKWHU�7DPDU�LQ�GRZU\�DV�WKH
SURRI�LQWHOOLJHQFH�DQG�HUXGLWLRQ�

$ERXW�*HRUJLDQ�ZRPDQ
V�EHDXW\��HUXGLWLRQ��GHOLFDF\��IDLWKIXOQHVV�DUH�ZULWWHQ�D�ORW�DQG�ZH�FDQ�VSHDN�HQGOHVVO\�
DERXW�KHU�WRR��%XW�KHU�JUHDW�ORYH�WRZDUGV�WKH�KRPHODQG�LV�WKH�PDLQ�FKDUDFWHU�RI�KHUV��

*HRUJLDQ�ZRPDQ�FDQ�VDFULILFH�KHU�OLIH�IRU�KHU�PRWKHUODQG�LQ�FDVH�RI�QHHG��,W�ZDV�VR�LQ�WKH�SDVW�DQG�LW�LV�WKH�VDPH�
QRZDGD\V�� ,Q� �����ZKHQ�RXU� KRPHODQG
V� XQLW\�ZDV� LQ� GDQJHU�� WKH�*HRUJLDQ�ZRPHQ� WRJHWKHU�ZLWK� WKH�PHQ� URVH� WR� WKH�
GHIHQVH�RI� WKHLU�FRXQWU\��)DPRXV�*HRUJLDQ�ZRPHQ�VFLHQWLVWV��ZULWHUV��VWXGHQWV��ZRUNHUV�ZHUH�WDNLQJ�SDUW�LQ�WKH�VWUXJJOH�
DJDLQVW�DQWL�*HRUJLDQ�PHHWLQJV�LQ�$ENKDVLD�

��� SDUWLFLSDQWV�ZHUH� NLOOHG� RQ�$SULO� ��� ������ ILJKWLQJ� IRU� WKH� IUHHGRP� DQG� QDWLRQDOLW\�� DPRQJ� WKHP�ZHUH� ���
ZRPHQ�� $IWHU� WKDW� EORRG\� $SULO� LW
V� GLIILFXOW� WR� EHOLHYH� WKDW� ZH� KDYH� HQGXUHG� VR� PXFK� PLVIRUWXQH�� VR� PDQ\� WHDUV��
HDUWKTXDNHV�� WKH�FLYLO�DQG�SDWULRWLF�ZDUV��7KH�ZDU�EHJDQ�LQ�$ENKD]LD��7KH�ZDU�ZKLFK�WRRN�D�ORW�RI�SHRSOH
V�OLYHV�DZD\��
ZKLFK�GHVWUR\HG�WKH�PRVW�EHDXWLIXO�SDUW�RI�*HRUJLD����*�*YHUWVLWHOL�������

$FFRUGLQJ� WR� *HRUJLDQ
V� FXVWRP� LW� ZDV� FRQIOLFWV�� WR� WDNH� DQ� DFWLYH� SDUW� LQ� WKH� SURFHVV� HQRXJK� WR� GURS� WKH�
ZRPDQ
V�PDQWLOOD�EHWZHHQ�WKH�ILJKWLQJ�PDQ�WKDW�WKH\�VHSDUDWHG�LPPHGLDWHO\��0RWKHU
V�PDQWLOOD�ZDV�WKH�VDFUHG�WKLQJ�IRU�
*HRUJLDQ� PHQ�� 6R� *HRUJLDQ� ZRPHQ� GHFLGHG� WR� JR� WR� WKH� ILHOG� RI� EDWWOH� DQG� VWDQG� DPRQJ� WKH� $ENKD]LDQV� DQG� WKH�
*HRUJLDQV�DQG�IRXJKW�IRU�SHDFH�

2Q�6HSWHPEHU�������������PLOOLRQ�ZRPHQ�OHIW�7ELOLVL�IRU�6XNXPL��7KH\�VWDUWHG�VDYLQJ�OLYHV�DQG�VWLOO�WKH�WUDJHG\�
KDG� KDSSHQHG� ���� ���� SHRSOH� ZHUH� ZLWKGUDZQ� IURP� WKHLU� PRWKHUODQG�� ���� ���� KRPHOHVV� EHFDPH� UHIXJHHV� RQ� WKHLU�
QDWLYH�ODQG��$�QHZ�W\SH�RI�ZRPDQ�DSSHDUHG���QRW�RQO\�D�ZRPDQ����7KH�ZRPDQ�ZKR�ORRNV�ZLWK�HQY\�DW�HYHU\WKLQJ��,W
V�
YHU\�GLIILFXOW�WR�PDNH�KHU�EHOLHYH�

7KH
�FRQGLWLRQV�RI�UHIXJHHV�DUH�XQEHDUDEOH��,W
V�YHU\�GLIILFXOW�WR�IHHO�\RXUVHOI�DV�D�IXOO�EORRGHG�SHUVRQ�OLYLQJ�LQ�
WKH�KRWHOV��RIILFHV�DQG�QRW�KDYLQJ�HYHQ�PLQLPXP�RI�KRXVHKROG�LPSOHPHQWV��,Q�VSLWH�RI�DOO� WKHVH�WKH\�KRSH�IRU�WKH�EHVW��
7KH\�DUH�VXUH�WKDW�WKH�GD\�ZLOO�FRPH�DQG�WKH\
OO�JR�EDFN�WR�WKHLU�WHUULWRU\��ZKLFK�ZDV�ZDWHUHG�E\�WKHLU�VZHDW�DQG�EORRG��
,W
V�YHU\�GLIILFXOW�WR�LPDJLQH�WKDW�WKH�ZRPDQ�VFLHQWLVW��GRFWRU�RI�DJULFXOWXUH��WKH�DXWKRU�RI�VRPH�ERRNV��UHIXJHH�0DUJDULWD�
0FKHGOLG]H��ZKR�LV�DERXW����PDQDJHV�WR�FRQWLQXH�KHU�VFLHQWLILF�ZRUN��6KH�KDV�MXVW�SXEOLVKHG�RQH�PRUH�QHZ�ERRN�

7KH�RUJDQLVDWLRQ��WKH�UHIXJHHV�)URP�$ENKD]LD�)RU�)UHHGRP�$QG�3HDFH��ZDV�FUHDWHG���PRQWKV�DJR��7KH�PDLQ�
DLP�RI�LW�LV�WR�GHYHORS�SHDFHIXO�PRYHPHQW�DQG�KHOS�WKH�UHIXJHHV�WR�UHWXUQ�WR�WKHLU�QDWLYH�ODQG�

7KH�VLPLODU�RUJDQLVDWLRQ��*HRUJLDQ�:RPDQ�)RU�3HDFH�$QG�/LIH��ZDV�FUHDWHG�LQ�*HRUJLD���\HDUV�DJR��,W�LV�OHG�
E\� 1DQXOL� 7VDJDUHLVKYLOL�6KHYDUGQDG]H�� WKH� ZLIH� RI� WKH� KHDG� RI� WKH� JRYHUQPHQW�� 7KH� RUJDQLVDWLRQ� KDV� DLPHG� VHULRXV�
SXUSRVHV� DQG� WDVNV��7KHLU� DLPV� DUH� WR� VWXG\� WKH�KLVWRULFDO� DQG�HWKQLFDO� FDXVHV�RI�SV\FKRORJLFDO� DQG� VRFLDO� FRQIOLFWV�� WR�
ORRN�IRU�WKH�ZD\V�RI�DYRLGLQJ�WKH�SRVVLEOH

���



2I�WKH�RUJDQLVLQJ�WKH�GHIHQFH�RI�WKH�PRWKHUV�DQG�FKLOGUHQ��KHDOWK�DQG�FKDULWLHV�

1RW� RQH� RI� WKH� IDPRXV� ZRPHQ� WDNHV� SDUW� LQ� WKH� SROLWLFDO�� VRFLDO� DQG� SXEOLF� DFWLYLWLHV�� 7KH� TXHVWLRQ� KRZ� WR�
RYHUFRPH�WKH�SROLWLFDO�DQG�HFRQRPLFDO�SUREOHPV�LV�YLWDO�QRZDGD\V�LQ�*HRUJLD�

*HRUJLDQ�ZRPDQ�LV�DFFXVWRPHG�WR�WKH�VWUXJJOH��6KH�KDV�EHHQ�D�ZRPDQ�DQG�D�PDQ��IDWKHU�DW�WKH�VDPH�WLPH��7KLV�
LV�RXU�IDWH�DQG�DV�D�KHDY\�FURVV�ZH�PXVW�FDUU\�LW�WR�WKH�DQG�

5()(5(1&(6

*��0HOLNLVKYLOL��+LVWRULFDO�(VVD\V�RI�*HRUJLD��,�9,,,�������

*��*YHUGWVLWHOL����$SULO������

���
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0DULDQQH�52'27

&OHPHQWLQH�&+$9$1<

%ULJLWWH�/$%$787�&+$%$8'

$�)�)�,�

$VVRFLDWLRQ�)UDQFDLVH�GHV�)HPPHV�,QJHQLHXUV

$EVWUDFW� 7KH� QXPEHU� RI� ZRPHQ� (QJLQHHUV� KDV� VWHDGLO\� LQFUHDVHG� VLQFH� WKH� )UHQFK� HQJLQHHULQJ� VFKRROV� DFFHSWHG�
ZRPHQ��1HYHUWKHOHVV�� VWURQJ�SUHMXGLFHV�PXVW� VWLOO�EH� IRXJKW� LQ�RUGHU� WR�DWWUDFW�PRUH�JLUOV� LQ� VFKRROV� WRZDUGV� WHFKQLFDO�
DQG�VFLHQWLILF�FDUHHUV��:H�QRZ�ILQG�ZRPHQ�(QJLQHHUV�LQ�DOO�VHFWRUV�RI�WKH�HFRQRP\��EXW�WKH\�DUH�VWLOO�IDFLQJ�LQHTXDOLWLHV�
LQ�WHUPV�RI�VDODU\�RU�SRVLWLRQ�LQ�FRPSDQLHV�

.H\ZRUGV��ZRPHQ��HQJLQHHU��HGXFDWLRQ��HQJLQHHULQJ��HQJLQHHULQJ�VFKRROV��FDUHHU

�� ,1752'8&7,21

(QJLQHHUV� H[HUW� D� NH\� UROH� LQ� WKH� )UHQFK� HFRQRP\�� 7KH\� KROG� YLWDO� WHFKQLFDO� NQRZOHGJH� LQ� NH\� LQGXVWULHV��
0RUHRYHU��WKH\�DUH�IRXQG�DW�WRS�PDQDJHULDO�SRVLWLRQV�DQG�HQMR\�D�KLJK�VRFLDO�VWDWXV�

7KH�ILUVW�HQJLQHHULQJ�VFKRRO��(FROH�3RO\WHFKQLTXH��ZDV�RSHQHG�LQ�������/LNH�DOO�HQJLQHHULQJ�VFKRROV�FUHDWHG�LQ�
WKH���WK�FHQWXU\��LW�ZDV�IRU�PDOH�VWXGHQWV�RQO\��:RPHQ�ZHUH�RQO\�DFFHSWHG�IRU�WKH�ILUVW�WLPH�LQ�DQ�HQJLQHHULQJ�VFKRRO�LQ�
������7KH�SURSRUWLRQ�RI�ZRPHQ��KDV�VLQFH�LQFUHDVHG�VLJQLILFDQWO\�DPRQJVW�WKH�SRSXODWLRQ�RI�(QJLQHHUV�

,W�QRZ�DSSHDUV�XVHIXO� WR�PDNH�D�JHQGHU�FRPSDULVRQ�RI� WKH�HGXFDWLRQ�DQG�FDUHHUV�RI�)UHQFK�(QJLQHHUV�� ,Q� WKLV�
UHVSHFW�� YDOXDEOH� GDWD� LV� REWDLQHG� WKURXJK� WKH� )� $6),'� VXUYH\V� �)HGHUDWLRQ� GHV� $VVRFLDWLRQV� HW� 6RFLHWHV� )UDQFKLVHV�
G
,QJHQLHXUV�'LSORPHV�� FRPSOHWHG� LQ� ����� DQG������RQ� WKH�SRSXODWLRQ�RI�(QJLQHHUV�DQG� WKH�FRQFOXVLRQV�PDGH�E\� WKH�
$)),� �$VVRFLDWLRQ� GHV� )HPPHV�,QJHQLHXUV��� ,W� VKRXOG� EH� HPSKDVL]HG� WKRXJK� WKDW� WKHVH� VXUYH\V� ZHUH� EDVHG� RQ� WKH�
UHVSRQVH� RI� DSSUR[LPDWHO\� ��� �� WR� ��� �� RI� DOO� )UHQFK� (QJLQHHUV�� ,Q� FHUWDLQ� LQVWDQFHV�� GHSHQGLQJ� RQ� WKH� LVVXHV�
FRQVLGHUHG��WKH�QXPEHU�RI�ZRPHQ�(QJLQHHUV�LV�WRR�ORZ�WR�SURYLGH�VWDWLVWLFDOO\�VLJQLILFDQW�UHVXOWV��

�����:20(1�,1�)5(1&+�(1*,1((5,1*�6&+22/6

(QJLQHHULQJ� WLWOHV�DUH�SUHVHQWO\�GHOLYHUHG�E\�����DFFUHGLWHG�HVWDEOLVKPHQWV� WKURXJKRXW� LQFOXGLQJ� WKH� IDPRXV�©�
*UDQGHV�HFROHV�G
,QJHQLHXUV�ª��

7KH WLWOH�RI�(QJLQHHU�XVXDOO\�LPSOLHV�D���\HDU�FXUULFXOXP�DIWHU�WKH�EDFFDODXUHDW��LQFOXGLQJ���\HDUV�RI�SUHSDUDWRU\�
F\FOH�LQ�VFKRROV�RU�DW�XQLYHUVLW\��IROORZHG�E\���\HDUV�LQ�DQ�(QJLQHHULQJ�VFKRRO��)LJXUH���KHUHDIWHU�VKRZV�WKH�
FRUUHVSRQGDQFH�EHWZHHQ�WKH�YDULRXV HGXFDWLRQDO�SURJUDPV�LQ�WKH�86$��*UHDW�%ULWDLQ�DQG�)UDQFH��

)LJ�����&RPSDULVRQ�RI�HGXFDWLRQDO�V\VWHPV�LQ�(QJLQHHULQJ

)5$1&( 8. 86$
%DFFDODXUHDW $�OHYHOV +LJK� VFKRRO�

GLSORPD
3UHSDUDWRU\�
&\FOH

8QGHUJUDGXDWH
6WXGLHV
%�6F
%�(QJ�

8QGHUJUDGXDWH
6WXGLHV
-XQLRU
6HQLRU
%�6

(QJLQHHULQJ�
VFKRRO

3RVWJUDGXDWH
6WDGLXV
0�VF

3RVWJUDGXDWH�
VWXGLHV
0�6
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������WLWOHV�KDYH�EHHQ�GHOLYHUHG�LQ��������������RI�WKHP�
ZHUH�JUDQWHG�WR�ZRPHQ��ZKLFK�PHDQV�D�VWHDG\�LQFUHDVH�LQ�WKH�ODVW�
GHFDGHV��DV�VKRZQ�LQ�ILJXUH���

)RXU�DUJXPHQWV�PD\�H[SODLQ�WKLV�WUHQG�

� 7KH� HQJLQHHULQJ� VFKRROV�ZHUH�RQO\�SURJUHVVLYHO\�RSHQHG�
WR� ZRPHQ�� 7RGD\�� QR� GLVFULPLQDWLRQ� LV� PDGH� WRZDUGV�
IHPDOH�HQWU\�LQ�DQ\�VFKRRO�

� 6LQFH�WKH�HQG�RI�WKH�6HFRQG�:RUOG�:DU��WKH�FKURQLF�QHHG�
IRU� PRUH� (QJLQHHUV� LQ� WKH� )UHQFK� HFRQRP\� UHVXOWHG� LQ�
LQFUHDVHG� UHFUXLWPHQWV� DQG� IDFLOLWDWHG� IHPDOH� LQWDNH� LQWR�
HQJLQHHULQJ�VFKRROV�

� 7KH� EURDGHU� VSHFWUXP� RI� VXEMHFWV� RIIHUHG� LQ� VFKRROV� KDV�
XQGRXEWHGO\�FRQWULEXWHG� WR�DWWUDFW�\RXQJ�ZRPHQ� WRZDUGV�

(QJLQHHULQJ�� 7RGD\�� WKH\� DUH� SUHVHQW� LQ� ���� RI DOO� VFKRROV�� EXW� ZLWK� VWURQJ� GLVFUHSDQFLHV� DFFRUGLQJ� WR� WKH�
VSHFLDOW\�� 7KH\� FOHDUO\� IDYRU� ELRWHFKQRORJLHV�� FRPSXWLQJ� DQG� FKHPLVWU\�� EXW� DUH� XQGHUUHSUHVHQWHG� LQ� VFKRROV�
GHOLYHULQJ� D� VSHFLDOL]HG� FXUULFXOXP� LQ� PHFKDQLFV� 	� PHWDOOXUJ\�� HOHFWULFDO� HQJLQHHULQJ�� HOHFWURQLFV� 	�
WHOHFRPPXQLFDWLRQV��DV�ZHOO�DV�FLYLO�HQJLQHHULQJ�WR�D�OHVVHU�H[WHQW�

� 7KH�ODVW�JHQHUDWLRQV�RI�ZRPHQ�KDYH�EHHQ�VWULYLQJ�LQ�JUHDWHU�QXPEHUV�WR�DFKLHYH�D�SURIHVVLRQDO�FDUHHU�

1HYHUWKHOHVV��VRPH�UHFHQW�IDFWV�PD\�FDVW�D�VKDGRZ�RYHU�WKLV�WUHQG��,QWKH�ODVW�WKUHH�\HDUV�DW�OHDVW��WKH�RXWSXW�
RI�QHZ�HQJLQHHUV�KDV�EHHQ�LQ�H[FHVV�RI�WKH�QHHG�LQ�D�GHFOLQLQJ�LQGXVWU\��8QHPSOR\PHQW�LV�QRZ�DIIHFWLQJ�D�ULVLQJ�QXPEHU�
RI� MXQLRU�RU�H[SHULHQFHG�HQJLQHHUV��DQG�FRPSHWLWLRQ� LV�JURZLQJ�DPRQJ�QHZ�JUDGXDWHV� LQ�VHDUFK�RI� WKHLU� ILUVW� MRE��*LUOV�
PLJKW�EH�SUHVVXUL]HG�QRW�WR�FRPSHWH�LQ�WKLV�ILHOG��DV�RXU�VRFLHW\�VWLOO�JLYHV�LQFUHDVHG�LPSRUWDQFH�WR�WKH�SURIHVVLRQDO�VWDWXV�
RI�WKH�PDQ�LQ�WKH�KRXVHKROG�

$OWKRXJK�HYHU\�\HDU�PRUH�ZRPHQ�DUH�FKRRVLQJ�HQJLQHHULQJ�FDUHHUV��WKLV�LQFUHDVH�LV�VLJQLILFDQWO\�6ORZHU�WKDQ�LQ�
RWKHU�ILHOGV��VXFK�DV�PHGLFLQH��ODZ�RU�HFRQRPLF�VFLHQFHV��7KH�UHDVRQ�LV�WR�EH�IRXQG�EHIRUH�WKH�HQJLQHHULQJ�VFKRROV��DW�WKH�
VHFRQGDU\�VFKRRO��ZKHUH�SUHMXGLFHV�GHWHUULQJ�JLUOV�IURP�WKH�WHFKQLFDO�VHFWLRQV�DUH�VWLOO�VWURQJ��$OWKRXJK�JLUOV�SURYH�PRUH�
VXFFHVVIXO� DW� VFKRRO�DW�DQ�HDUO\�VWDJH��RQO\�VOLJKWO\�PRUH� WKDQ�����DWWHQG� WKH�&�VHFWLRQ� OHDGLQJ� WR�D�PDWK¶V�	�SK\VLFV�
EDFFDODXUHDWH�� 7KLV� VHFWLRQ� LV� WUDGLWLRQDOO\� FKRVHQ� E\� WKH� PRVW� EULOOLDQW� SXSLOV� DQG� LV� GHHPHG� WR� RIIHU� WKH� EHVW�
RSSRUWXQLWLHV� IRU� D� IXWXUH� FDUHHU�� $V� D� FRQVHTXHQFH�� IHPDOH� VWXGHQWV� IROORZLQJ� D� WHFKQRORJLFDO� FXUULFXOXP� DIWHU� WKH�
EDFFDODXUHDWH�KDV�VWDELOL]HG�DURXQG������ZKLOVW�LW�GHYHORSHG�VLJQLILFDQWO\�LQ�ODZ��PHGLFLQH�DQG�HFRQRPLF�VFLHQFHV�IURP�
���WR�����EHWZHHQ������DQG������

2I�FRXUVH��VRPH�IDFWRUV�FRXOG�KHOS�WR�RYHUFRPH�WKLV�SUREOHP��:H�KDYH�DOUHDG\�PHQWLRQHG�WKH�GHYHORSPHQW�SI�
QHZ� HQJLQHHULQJ� VSHFLDOLWLHV� DQG� EUDQFKHV�� ,W� FDQ� DOVR� EH� HPSKDVL]HG� WKDW� FRPSDQLHV� SUHVHQWO\� UHTXLUH� PXOWL�VNLOOHG�
HQJLQHHUV�� VDOHV� HQJLQHHUV�� ILQDQFLDO� FRQWUROOHUV� NQRZOHGJHDEOH� LQ� PDQXIDFWXULQJ� SURFHVVHV�� HQYLURQPHQWDO� HQJLQHHUV�
HWF���(QJLQHHULQJ�VFKRROV�VKRXOG�WKXV�EH�SHUVXDGHG�WR�SURSRVH�D�FRPELQHG�FXUULFXOXP�LQYROYLQJ�HQJLQHHULQJ�WHFKQLTXHV�
DORQJ�ZLWK�DQRWKHU�YRFDWLRQDO�VXEMHFW��IRU�H[DPSOH�VDOHV��PDUNHWLQJ��WR[LFRORJ\��ODZ��EXVLQHVV�HWF����LQ�RUGHU�WR�SURGXFH�
ZHOO� WUDLQHG�� KLJK� TXDOLW\� HQJLQHHUV� UHVSRQGLQJ� WR� WKH� QHHGV� RI� PRGHP� FRPSDQLHV�� 7KLV� W\SH� RI� HGXFDWLRQ� ZRXOG�
FHUWDLQO\�SURYH�PRUH�DWWUDFWLYH�WR�ZRPHQ�

���&$5((5�2)�:20(1�(1*,1((56

,Q� ������ �������� )UHQFK� (QJLQHHUV�ZHUH� HPSOR\HG�� RI�ZKLFK� ���
ZHUH� IHPDOH�� L�H�� PRUH� WKDQ� ������� ZRPHQ� (QJLQHHUV�� $OWKRXJK� VWHDGLO\�
LQFUHDVLQJ�� WKH� FXUUHQW� QXPEHU� RI�ZRPHQ� (QJLQHHUV� LQGLFDWHV� WKDW� WKH\� DUH�
VWLOO� XQGHU�UHSUHVHQWHG� LQ� UHJDUG� WR� WKH� UDWLR� RI� ZRPHQ� DW� WRS� PDQDJHULDO�
SRVLWLRQV��������RU�LQ�WKH�JHQHUDO�ZRUNLQJ�SRSXODWLRQ��������VHH�ILJXUH�����

:RPHQ� (QJLQHHUV� DUH� \RXQJ�� 6RPH� ���� RI� WKHP� DUH� XQGHU� ����
DJDLQVW�����RI�DOO�(QJLQHHUV��7KHLU�GHGLFDWLRQ�WR�WKH�SURIHVVLRQ�LV�REYLRXV��
IRU�PRUH�WKDQ ����RI�WKHP�DUH�HPSOR\HG�

���



����%URDGHU�LQYROYHPHQW�LQ�HFRQRPLF�VHFWRUV

:RPHQ�(QJLQHHUV�DUH� IRXQG� LQ�DOO�HFRQRPLF�VHFWRUV�� WKRXJK�ZLWK�VRPH�GLVFUHSDQFLHV��8QIRUWXQDWHO\�� LW� LV�QRW�
SRVVLEOH�WR�LQGLFDWH�WKH�GLVWULEXWLRQ�LQ�DOO�HFRQRPLF�VHFWRUV�EHFDXVH�WKH�)$6),'�VXUYH\�SUHVHQWHG�D�WRR�VPDOO�VDPSOH�VL]H�
LQ�VRPH�RI�WKHP��:RPHQ�(QJLQHHUV�DUH�PDLQO\�HPSOR\HG�LQ�VHUYLFHV�LQGXVWULHV��EDQNLQJ��WUDGH��LQVXUDQFH��FRQVXOWDQF\���
HOHFWURQLFV� DQG� HOHFWULFDO� HQJLQHHULQJ�� DV�ZHOO� DV� GHIHQVH��7KH\� DUH� LQFUHDVLQJO\� IRXQG� LQ� IRRG� LQGXVWULHV� DQG� WKH�3DUD�
FKHPLFDO� DQG� SKDUPDFHXWLFDO� LQGXVWULHV�� 7KH\� DUH� VWLOO� QRWLFHDEO\� XQGHU�UHSUHVHQWHG� LQ� FLYLO� HQJLQHHULQJ�� PHWDOOXUJ\��
PHFKDQLFV�DQG�PLQLQJ�FRPSDQLHV�

:RUWK� FRPPHQWLQJ� RQ� LV� WKH� FRQWLQXRXV� GHIHFWLRQ� RI� ZRPHQ� (QJLQHHUV� IURP� HGXFDWLRQ� DQG� UHVHDUFK�
LQVWLWXWLRQV�� 7KLV�ZDV� RQFH� WKH� RQO\� VHFWRU� WKDW�ZRPHQ�(QJLQHHUV� FRXOG� HQWHU�ZLWKRXW� XSVHWWLQJ� WKH� HVWDEOLVKHG� VRFLDO�
RUGHU�� VWLOO� HPSOR\LQJ� ���� RI�ZRPHQ� (QJLQHHUV� LQ� ������ EXW� OHVV� WKDQ� ���� LQ� ������$� UHDVRQ� KDV� DOUHDG\� EHHQSXW�
IRUZDUG��ZRPHQ�QRZDGD\V�ILQG�PRUH�RSSRUWXQLWLHV�DQG�DFFHSWDQFH�LQ�RWKHU�VHFWRUV��7KH\�DUH�QRZ�DEOH�WR�FKRRVH�WKHLU�
FDUHHU�DFFRUGLQJ�WR�WKHLU�RZQ�SUHIHUHQFH��DQG�DUH�OHVV�UHVWULFWHG�E\�VKRUWVLJKWHG�VRFLDO�FRQVLGHUDWLRQV�

����$FWLYLWLHV�SXUVXHG�E\�ZRPHQ�(QJLQHHUV

$� UHYLHZ�RI� WKH�DFWLYLW\�SXUVXHG�E\� WKH�(QJLQHHU� LQ� WKH�ZRUNSODFH�DOVR�SURYLGHV� LQWHUHVWLQJ�GDWD��:RPHQ�DUH�
FRQFHQWUDWHG�LQ�WKUHH�PDLQ�W\SHV�RI�DFWLYLW\��FRPSXWLQJ��FRQVXOWDQF\��WUDLQLQJ�DQG�UHVHDUFK��5	'��WHVWLQJ���,W�VKRXOG�EH�
QRWHG� WKDW� FRPSDUHG� WR� ������ WKH\� JHW� OHVV� LQYROYHG� LQ� FRQVXOWDQF\�� EXW� PRUH� LQ� WUDLQLQJ� DQG� WHDFKLQJ�� DV� ZHOO� DV�
DFWLYLWLHV� UHODWHG� WR� TXDOLW\��:RPHQ�(QJLQHHUV� ORZ�DQG�GHFUHDVLQJ� LQYROYHPHQW� LQ�SURGXFWLRQ�DFWLYLWLHV�DWWHVWV� WR� WKHLU�
GLIILFXOW\� LQ� EHLQJ� DFFHSWHG� LQ� WKLV ILHOG�� DORQJ� ZLWK� WKH� GHFOLQH� RI� WKLV� VHFWRU�� 0RUHRYHU�� ZRPDQ
V� UHODWLYHO\� ORZ�
LQYROYHPHQW� LQ�VR�FDOOHG�PXOWLGLVFLSOLQDU\�DFWLYLWLHV�FRPSDUHG�WR�PHQ�LV�ZRUU\LQJ��IRU�WKLV� LV� LQYROYHV�PRVWO\�FRPSDQ\�
DGPLQLVWUDWLRQ�DQG�PDQDJHPHQW�

����'LVDSSRLQWLQJ�KLHUDUFKLFDO�SRVLWLRQ

$� FRPSUHKHQVLYH� UHYLHZ� RI� WKH� KLHUDUFKLFDO�
SRVLWLRQ� LV� PDGH� GLIILFXOW� GXH� WR� WKH� ORZ� QXPEHU� RI�
ZRPHQ� (QJLQHHUV� RI� FHUWDLQ� DJH� FDWHJRULHV� ZKR�
DQVZHUHG� WKH� HQTXLU\�� 1HYHUWKHOHVV�� DQ� DQDO\VLV�
UHVWULFWHG� WR� WKH� ORZHVW�DJH�FDWHJRULHV�VXJJHVWV�D�WUHQG�
WKDW� LV� QRW� IDYRUDEOH� WR�ZRPHQ�� 7KH� ILJXUHV� WDNHQ� IRU�
(QJLQHHUV� EHORZ� ��� \HDUV� ROG� GHPRQVWUDWH� WKDW� D�
PDMRULW\� RI� ZRPHQ� (QJLQHHUV� DUH� QRW� SURJUHVVLQJ� WR�
PDQDJHULDO� SRVLWLRQV� LQ� D� VLPLODU� ZD\� WR� PHQ� �VHH�
ILJXUH�����7KLV� VLWXDWLRQ�KDV�RQO\� VOLJKWO\� LPSURYHG� LQ�
WKH� ODVW� GHFDGH� DQG� LV� VWLOO� IDU� IURP� VDWLVIDFWRU\� �VHH�
ILJXUH� ���� )HPDOH� GLVFULPLQDWLRQ� LV� SUREDEO\� DW� LWV�
JUHDWHVW� LQ� WKLV� DUHD�� ,W� LV� D� ZLGHVSUHDG� LGHD� WKDW�
UHVSRQVLELOLWLHV� UHTXLUH� PRUH� DYDLODELOLW\� DQG� PRUH�
ZRUNLQJ�KRXUV��ZKLFK�DSSHDUV�GLIILFXOW�WR�EDODQFH�ZLWK�
IDPLO\� OLIH�� 7KLV� LV� XVHG� DV� D� SUHWH[W� WR� KLQGHU� IHPDOH�
DFFHVV�WR�PDQDJHULDO�SRVLWLRQV��VLQFH�WKH�IHPDOH�UROH�LQ�
WKH� IDPLO\� LV�ZLGHO\� DQG� FHUWDLQO\�ZURQJO\� FRQVLGHUHG�
DV� PRUH� LPSRUWDQW�� $V� D� FRQVHTXHQFH�� LW� LV� RIWHQ�
EHOLHYHG� WKDW�PDUULDJH� LV� GHWULPHQWDO� WR� WKH� FDUHHUV� RI�
IHPDOH�(QJLQHHUV��ZKLOVW�LW�LV�WKH�UHYHUVH�IRU�PDOHV��7KH�
KLJKHU� UDWHV� RI� XQPDUULHG� DQG� GLYRUFHG� ZRPHQ�
(QJLQHHUV� FRPSDUHG� WR� PHQ� IXUWKHU� VXEVWDQWLDWH� WKLV�
DVVXPSWLRQ�

���



����1DUURZLQJ�SD\�JDS

<RXQJ�(QJLQHHUV�DUH�SDLG�DFFRUGLQJ�WR�WKH�VFKRRO�WKH\�FRPH�IURP��JHQGHU�KDV�QR�QHJDWLYH�LQIOXHQFH�IRU�ZRPHQ�
DW�WKLV�VWDJH��

$OWKRXJK�LW�KDV�EHHQ�DOOHJHG�WKDW�DW�HTXDO�SRVLWLRQ��DJH�DQG�VHFWRU��IHPDOH�(QJLQHHUV�DUH�SDLG�RQO\����OHVV�WKDQ�
PDOHV�RQ�DYHUDJH��VLJQLILFDQW�GLVFUHSDQFLHV�FDQ�EH�ZLWQHVVHG�LQ�FHUWDLQ�LQVWDQFHV�

� 7KH�SD\�JDS�LV�ZLGHQLQJ�ZLWK�DJH�� XS�WR������VHH�ILJXUH���
� 7KH�SD\�JDS�LV�EURDGHU�IRU�PDQDJHULDO�SRVLWLRQV�FRPSDUHG�WR�EDVLF�(QJLQHHUV��VHH�ILJXUH���

����(QJLQHHUV�DUH�VDWLVILHG

���� RI� HQJLQHHUV�� IHPDOH� DQG� PDOH� DOLNH�
GHFODUH� WKHPVHOYHV� VDWLVILHG� ZLWK� WKHLU� SURIHVVLRQDO�
VLWXDWLRQ��

7KHLU� SULPH� FRQFHUQ� LV� WKH� ODFN� RI� FDUHHU�
SURVSHFWV�� ,Q� VHFRQG� SRVLWLRQ� FRPHV� WKH� ULVN� RI�
XQHPSOR\PHQW�� ,W� VKRXOG� EH� HPSKDVL]HG� WKDW� ZRPHQ�
DUH� OHVV� SUHRFFXSLHG� E\� WKHLU� SD\� DQG OHYHO� RI�
UHVSRQVLELOLW\�WKDQ�PDQ��DOWKRXJK�LW�LV�ZLWK�WKHVH�LVVXHV�
WKDW�DUH�HVSHFLDOO\�DW�GLVDGYDQWDJH��$� ORZHU�VDODU\�DQG�
D� OHVVHU�FKDQFH�RI�SURPRWLRQ�IRU�ZRPHQ�DUH�SHUFHLYHG�
DV� ORQJ� HVWDEOLVKHG� IDFWV�� ZKLFK� ZRPHQ� DFFHSW� DV� D�
EDVLF�UXOH�RI�WKH�JDPH�ZKHQ�WKH\�GHFLGH�IRU�WKLV�FDUHHU�

���025(�:20(1�(1*,1((56�)25�

7+(�)8785(

7KH� RSHQLQJ� XS� RI� WKH� )UHQFK� HQJLQHHULQJ�
VFKRROV� WR� ZRPHQ� KDV� EHHQ� D� GHFLVLYH� VWHS� HQDEOLQJ�
ZRPHQ� WR� FKRRVH� DQG� VXFFHHG� LQ� WHFKQLFDO� DQG�
VFLHQWLILF�FDUHHUV��

$V� D� FRQVHTXHQFH�� ZRPHQ� KDYH� SHQHWUDWHG�
LQGXVWULHV� DQG� VHUYLFHV� LQ� HYHU�JUHDWHU� QXPEHUV� DW�
SRVLWLRQV� WKDW� RQFH� ZHUH� FRQVLGHUHG� WR� UHTXLUH� W\SLFDO�
PDVFXOLQH� TXDOLWLHV�� 7KHLU� FDSDELOLWLHV� WRGD\� DUH� QR�
ORQJHU� LQ� TXHVWLRQ�� DOWKRXJK� WKH\� DUH� VWLOO� IDFLQJ� VRPH�
UHVWULFWLRQV� RU� KLGGHQ� GLVFULPLQDWLRQ� LQ� VSHFLILF�
LQGXVWULHV��IRU�SURPRWLRQ�DQG�HTXDO�VDODU\��

,QIRUPLQJ� DQG� DWWUDFWLQJ� JLUOV� WRZDUGV� WKH�
HQJLQHHULQJ�SURIHVVLRQ�DW�DQ�HDUO\�VWDJH�LQ�VHFRQGDU\�VFKRROV�LV�HVVHQWLDO��1XPHURXV�ZRPHQ�(QJLQHHUV�LQ�YDULRXV�VHFWRUV�
RI�DFWLYLW\�FDQ�QRZ�EH�XVHG�DV� UROH�PRGHOV�IRU�WKLV�SXUSRVH��7KH�VXFFHVVIXO� LQYROYHPHQW�RI�ZRPHQ�LQ�(QJLQHHULQJ�KDV�
QRZDGD\V�FOHDUO\�DEROLVKHG�WKH�RXWGDWHG�DUJXPHQW�WKDW�WHFKQLFDO�VXEMHFWV�DUH�QRW�VXLWDEOH�IRU�ZRPHQ�

7KH� FKDQJLQJ� LQGXVWULDO� HQYLURQPHQW� UHTXLUHV� QHZ� W\SHV� RI� (QJLQHHUV�� SOXULGLVFLSOLQDU\� DQG� QRW� RQO\�
NQRZOHGJHDEOH�LQ�D�WHFKQLFDO�VSHFLDOLW\��7KLV�RSHQV�QHZ�RSSRUWXQLWLHV�WR�ZRPHQ��DQG�WKH\�FDQ�FHUWDLQO\�RIIHU�SDUWLFXODU�
WDOHQWV�DQG�TXDOLWLHV�LQ�WKLV�UHVSHFW�

5()(5(1&(6

)$6),'�����������WK�VXUYH\�RQ�VLWXDWLRQ�RI�)UHQFK�HQJLQHHUV�DQG�VFLHQWLVWV��,QJHQLHOOUV�GLS�DPHV������&1,6)�
&1,6) ����������WK�VXUYH\�RQ�WKH�VLWXDWLRQ�RI�)UHQFK�HQJLQHHUV�DQG�VFLHQWLVWV��,QJHQLHOOUV�GLS�DPHV�1U���

�&1,6)�	�&(),�
C

���
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�69,1��$6),�

/�.DOW�6FKROO�

=XULFK��6ZLW]HUODQG

(�PDLO��NDOW#LEE�EDXP�HWK]�FK

9LFH�SUHVLGHQW�DQG�PHPEHU�RI�WKH�PDQDJLQJ�FRPPLWWHH�RI�WKH�DVVRFLDWLRQ

&RULQQH�&ORVV��

/DXVDQQH��6ZLW]HUODQG

(�PDLO��FORVV#FKOVQU�QHVWUG�FK

0HPEHU�RI�WKH�PDQDJLQJ�FRPPLWWHH�RI�WKH�DVVRFLDWLRQ

.H\�ZRUGV��VLWXDWLRQ�RI�ZRPHQ�HQJLQHHUV�LQ�6ZLW]HUODQG

7KH� 6ZLVV�$VVRFLDWLRQ� RI�:RPHQ�(QJLQHHUV�ZDV� IRXQGHG�6HSWHPEHU� ����� DW� WKH� LQLWLDWLYH� RI� WKH�*URXS� RI�
(QJLQHHUV�IRU�7RPRUURZ
V�6ZLW]HUODQG���,1*&5��

7KH� PDLQ� REMHFWLYH� RI� WKLV� DVVRFLDWLRQ�� ZKLFK� WRGD\� FRQVLVWV� RI� DERXW� ���� ZRPHQ� HQJLQHHUV� RI� YDULRXV�
GLVFLSOLQHV��LV�WR�LQFUHDVH�WKH�DWWUDFWLRQ�RI�HQJLQHHULQJ��DV�D�ZKROH��WR�ZRPHQ��0RUHRYHU��WKH�JRDO�RI�WKH�DVVRFLDWLRQ�LV�WR�
UHSUHVHQW�WKH�LQWHUHVWV�RI�ZRPHQ�HQJLQHHUV�LQ�SXEOLF�

7KH�DVVRFLDWLRQ�LV�D�SODWIRUP�IRU�GLVFXVVLRQV��SHUPLWV�WKH�H[FKDQJH�RI�H[SHULHQFHV�DQG�DOORZV�IRU�WKH�FUHDWLRQ�RI�
D�QHWZRUN�EHWZHHQ�ZRPHQ�HQJLQHHUV��7KHVH�REMHFWLYHV�DUH�DWWDLQHG�E\�SXEOLVKLQJ�FXUUHQW�LQIRUPDWLRQ�DQG�E\�RUJDQLVLQJ�
V\PSRVLD��ZRUNVKRSV�DQG�VHPLQDUV��1HYHUWKHOHVV�� WKH�SUHVHQW�VLWXDWLRQ�UHYHDOV�WKDW�� LQ�VSLWH�RI�YDULRXV�69,1�DFWLYLWLHV��
WKH�SURSRUWLRQ�RI�ZRPHQ� LQ� WHFKQLFDO�SURIHVVLRQV� LV�VWLOO�YHU\� ORZ�LQ�6ZLW]HUODQG��7KH�SHUFHQWDJH�RI�JUDGXDWHG�ZRPHQ�
HQJLQHHUV��IRU�H[DPSOH��LV�VWDJQDQW�DW�DERXW����

:K\�LV� WKLV�VR"�:KLFK�IDFWRUV�OHDG�WR�WKLV�VWDWLVWLF"�:KLFK�RI�WKH�SURMHFWV�XQGHUWDNHQ�LQ�WKH�SDVW���\HDUV�KDYH�
EHHQ�D�VXFFHVV��ZKLFK�RQHV�PXVW�EH�UHFRQVLGHUHG"

,W�LV�WLPH�IRU�WKH�6ZLVV�$VVRFLDWLRQ�RI�:RPHQ�(QJLQHHUV�WR�HYDOXDWH�LWV�ZRUN�DQG�WR�DVVHVV�LWV�REMHFWLYHV�DV�ZHOO�
DV� WKH� VFRSH�RI� LWV� DFWLYLWLHV��:H�ZLOO�KLJKOLJKW� WKH�DUHDV� LQ�ZKLFK�DQ�RUJDQLVDWLRQ� OLNH�69,1�FDQ�SHUIRUP�VXFFHVVIXOO\�
DQG�ILQG�SRVVLEOH�QHZ�ZD\V�WR�LQIOXHQFH�WKH�DGYDQFHPHQW�DQG�VXSSRUW�RI�ZRPHQ�HQJLQHHUV�LQ�6ZLW]HUODQG�
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0RQWVH�$EHOOR�DQG�0DJGD�0HGLU

'HSDUWPHQW�RI�&KHPLFDO�(QJLQHHULQJ��8QLYHUVLW\�5RYLUD�L�9LUJLOL
$SDUWDW�GH�&RUUHXV�����������7DUUDJRQD��&DWDOXQ\D�6SDLQ�

(�PDLO�PDEHOOR#HWVH�XUY�HV

$EVWUDFW�� $348$� �/HDUQLQJ� DERXW� &KHPLFDOV�� LWV� 8VHV� DQG�$SSOLFDWLRQV�� LV� DQ HGXFDWLRQDO� SURMHFW� RQ� VFLHQFH� DQG�
VRFLHWDO�LVVXHV��,W�GHVLJQV�PDWHULDO�IRU�VFKRROV��ZRUNSODFHV�DQG�WKH�FRPPXQLW\��7KH�SUHVHQW�FRPPXQLFDWLRQ�H[SODLQV�WKH�
PDLQ�REMHFWLYHV� DQG� FRQFHUQV� RI� WKH� JOREDO� SURMHFW� DQG� HPSKDVL]HV� WKH� VSHFLILF� FRPPXQLW\�SURJUDP�FKDUDFWHULVWLFV�� ,W�
JRHV�GHHSO\�LQWR�&KHPLFDOV�DW�+RPH�DQG�LQ�2XU�/LYHV��WKH�RQH�\HDU�SURMHFW�$348$�GHYHORSHG�IRU�WKH�&DWDODQ�:RPDQ
V�
,QVWLWXWH��7KHLU�PDWHULDO��FRQWHQWV��PHWKRGRORJ\�DQG�HYDOXDWLRQ�DUH�SUHVHQWHG�DQG�GLVFXVVHG�

.H\ZRUGV� VFLHQFH�HGXFDWLRQ��FKHPLFDOV��VRFLHWDO�LVVXHV��FRPPXQLW\�SURJUDP��ZRPDQ
V�HGXFDWLRQ�

���$348$�352-(&7��$1�,1752'8&7,21

$348$� �/HDUQLQJ� DERXW� &KHPLFDOV�� LWV� 8VHV� DQG� $SSOLFDWLRQV�� LV� DQ� HGXFDWLRQDO� SURMHFW� GHYHORSHG� LQ�
7DUUDJRQD�XQGHU�D�FROODERUDWLRQ�DJUHHPHQW�EHWZHHQ�6(383��6FLHQFH�(GXFDWLRQ�IRU�3XEOLF�8QGHUVWDQGLQJ�3URJUDP��RI�
WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�%HUNHOH\� �7KHLU� DQG�1DJOH���������DQG� WKH�'HSDUWPHQW�RI�&KHPLFDO�(QJLQHHULQJ�RI� WKH�
8QLYHUVLW\�5RYLUD�L�9LUJLOL��LQ�7DUUDJRQD�

$348$�SURYLGHV� VFKRROV�� WKH� FRPPXQLW\� DQG ZRUNSODFH�JURXSV�ZLWK� HGXFDWLRQDO� H[SHULHQFHV� IRFXVLQJ�RQ� FKHPLFDOV��
DQG�FKHPLFDO�SURFHVVHV��DQG�RQ�WKH�ULVN�WKDW�WKHLU�XVH�PHDQV�WR�SHRSOH�DQG�WKH�HQYLURQPHQW�

7KH�PDLQ�JRDOV�RI�$348$��DFFRUGLQJ�WR�WKHLU�DXWKRUV��DUH��$EHOOR��������

� 7R� GHYHORS� JUHDWHU�DZDUHQHVV�� NQRZOHGJH�� DQG� XQGHUVWDQGLQJ� DERXW� FKHPLFDOV� DQG� WKHLU� LQWHUDFWLRQ�ZLWK� RXU�
OLYHV�

� 7R�SURPRWH�WKH�XVH�RI�VFLHQWLILF�SULQFLSOHV�� SURFHVVHV��DQG�HYLGHQFH�LQ�SXEOLF�GHFLVLRQ�PDNLQJ�
� 7R�SURYLGH�SHRSOH�WKH�QHFHVVDU\�NQRZOHGJH�VR�WKDW�LQGLYLGXDOV�FDQ�PRUH�HIIHFWLYHO\�PDNH�WKHLU�RZQ�GHFLVLRQV�

DQG�DFWLYHO\�SDUWLFLSDWH�DV�D�PHPEHUV�RI�D�IUHH�DQG�GHPRFUDWLF�VRFLHW\�
� 7R�DFKLHYH�WKDW�SHRSOH�OHDUQ�WR�REWDLQ�LQIRUPDWLRQ� DERXW�FKHPLFDOV�

%\� PHDQV� RI� WKHVH� DLPV�� $348$� FRQWULEXWHV� WR� LPSURYH� WKH� TXDOLW\� RI�VFLHQFH� HGXFDWLRQ� LQ� 6SDLQ� DQG� DOVR� LQ�
(XURSH��$348$������D���

$348$�EHOLHYHV� WKDW�XQGHUVWDQGLQJ�FKHPLFDOV�DQG�KRZ�WKH\�LQWHUDFW�ZLWK�SHRSOH�DQG�WKH�HQYLURQPHQW�LV�HVVHQWLDO�
WR� LQIRUPHG�FLWL]HQV� LQ�RXU�VRFLHW\�� ,W� LV�QRW�SURGXFWLYH� IRU�D�VRFLHW\� WR�KDYH� LWV�SRSXODFH�UHDFW�VROHO\�RQ�DQ�HPRWLRQDO�
EDVLV��*DYDOGD�HW�DO���������

5DWKHU�WKDQ�DQ[LRXVO\�GHPDQG�DQVZHUV��LW�LV�HVVHQWLDO�WKDW�

� 3HRSOH�OHDUQ�WR�DVN�SHUWLQHQW�TXHVWLRQV��REWDLQ�HYLGHQFH��DQG�XVH�LW�DV�WKH�EDVLV�IRU�GHFLVLRQ�PDNLQJ�
� 3HRSOH�DUH�DEOH�WR�OLVWHQ�WR��UHFROOHFW�DQG�FRQVLGHU�DQ\�RSLQLRQ��RSHQ�PLQGHG��

���
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� 3HRSOH�TXHVWLRQ�WKHLU�RZQ�LGHDV�DQG�SUHFRQFHSWLRQV�DERXW�FKHPLFDOV�DQG�WKHLU�XVHV�
� 3HRSOH�XQGHUVWDQG�WKH�OLPLWDWLRQV�DVVRFLDWHG�ZLWK�VFLHQWLILF�HYLGHQFH�
� 3HRSOH�XQGHUVWDQG�WKH�QDWXUH�RI�VFLHQWLILF�LQTXLU\�LQ�RUGHU�WR�SDUWLFLSDWH�LQ�IRUPXODWLQJ�HIIHFWLYH�FKHPLFDO�UHODWHG�SROLFLHV�

$348$�LV�KHOSLQJ� WR�PHHW� WKH� VRFLHW\
V�HGXFDWLRQDO�QHHGV�RQ�VFLHQFH�DQG� WHFKQRORJ\� WKURXJK�WKH�GHVLJQ�RI� LQVWUXFWLRQDO�
VWUDWHJLHV� DQG�PDWHULDOV��ZKLFK� KLJKOLJKW� FKHPLFDO� FRQFHSWV� DQG� SURFHVVHV� DVVRFLDWHG�ZLWK� FXUUHQW� VRFLDO� LVVXHV�� ,W� LV� WKHLU� VSHFLILF�
DSSURDFK�LQ�VFLHQFH�HGXFDWLRQ��7KLHU���������,W�SURYLGHV�HGXFDWLRQDO�DFWLYLWLHV�WKDW�GHDO�ZLWK�VFLHQFH�UHODWHG�LVVXHV�RI�SUHVHQW�FRQFHUQ�
WR� WKH�SXEOLF��ZLWKRXW� WDNLQJ DQ�DGYRFDF\�SRVLWLRQ��$348$�LV�DQ� LVVXH�RULHQWHG�VFLHQFH�SURMHFW��$348$�� OLNH� WKH�6(383�SURMHFW��
GRHV�QRW�WHDFK�SHRSOH�ZKDW�GHFLVLRQV�WR�PDNH��,QVWHDG��LW�IDFLOLWDWHV�XQGHUVWDQGLQJ�RI�WKH�DYDLODEOH�HYLGHQFH�VR�WKDW�SHRSOH�FDQ�FRPH�WR�
WKHLU�RZQ�FRQFOXVLRQV DERXW�WKH�LVVXHV��7KLHU�DQG�1DJOH��������

$348$�SUHVHQWV�WKUHH�GLIIHUHQW�HGXFDWLRQDO�SURJUDPV�
� 7KH�VFKRRO�SURJUDP��GLUHFWHG�WR�������\HDUV�ROG�VWXGHQW�
� 7KH�ZRUNSODFH�SURJUDP��XVHG� WR� FRYHU� LQGXVWULDO� HGXFDWLRQDO� QHHGV� IRU� HPSOR\HHV� LQ� WKH� ILHOG� RI� HQYLURQPHQWDO� DQG� ULVN�

DZDUHQHVV��DQG
� 7KH�FRPPXQLW\�SURJUDP��GHYHORSHG�IRU�XVH�ZLWK�DOO�NLQGV�RI�RUJDQLVHG�VRFLDO�FROOHFWLYHV�

�� $348$�,1�7+(�&20081,7<

$348$� KDV� EHHQ� GHYHORSLQJ� WKH� HGXFDWLRQDO� PDWHULDO�/LYLQJ� ZLWK� FKHPLFDOV IRU� XVH� ZLWK� WKH� FRPPXQLW\�� VLQFH� �����
�$348$���������

/LYLQJ�ZLWK�FKHPLFDOV LQFOXGHV�VHWWLQJ�XS�ZRUNVKRSV�DLPHG�DW�FRPPXQLW\�JURXSV�VXFK�DV�ZRPHQ�FOXEV�DQG�OHDJXHV��VRFLDO�
ZRUNHUV��ODERXU�XQLRQV��QHLJKERUKRRG�DVVRFLDWLRQV��IHGHUDWLRQV�RI�HOGHUO\�SHRSOH��UHFUHDWLRQDO�FHQWUHV�DQG�SDUHQW�WHDFKHU�DVVRFLDWLRQV��
WR�PDNH�WKHP�DZDUH�RI�WKH�FKHPLFDO�UHODWHG�FKRLFHV�ZH�HDFK�PDNH�HYHU\�GD\�

7KH�GHVLJQHG�DFWLYLWLHV�XWLOL]H� LQTXLU\�EDVHG�SUREOHP�VROYLQJ�DSSURDFKHV� WR� OHDUQLQJ�� LQ�ZKLFK� WKH� LPSRUWDQFH�RI� UDWLRQDO�
GLVFXVVLRQ��DQG�HYLGHQFH�EDVHG�GHFLVLRQ�PDNLQJ��LV�HPSKDVL]HG�

7RSLFV�LQFOXGH��FKHPLFDOV�LQ�RXU�OLIH��KD]DUGRXV�ZDVWHV�DW�KRPH�DQG�KRZ�WR�GLVSRVH�RI�WKHP�FRUUHFWO\��JURXQG�
ZDWHU� FRQWDPLQDWLRQ�� WR[LFRORJ\� DQG� WKUHVKROGV�� GHFLVLRQ� PDNLQJ� DQG� ULVNV�� IRRG� DGGLWLYHV�� WUDQVSRUW� RI� KD]DUGRXV�
PDWHULDOV��DQG�VPRNLQJ�DQG�RXU�KHDOWK�

7KH�/LYLQJ�ZLWK�FKHPLFDOV SURJUDP�LV�DSSOLHG�LQ�WKH�7DUUDJRQD�DUHD��LQ�WKH�QRUWK�HDVW�RI�6SDLQ��XQGHU�WKH�VSRQVRUVKLS�RI�WKH�
&KHPLFDO�,QGXVWU\�$VVRFLDWLRQ�RI�7DUUDJRQD��1RZDGD\V��7DUUDJRQD�KDV�RQH�RI�WKH�ODUJHVW�DQG�PRVW�LPSRUWDQW�SHWURFKHPLFDO�LQGXVWULDO�
HVWDWHV�LQ�VRXWKHUQ�(XURSH��7KH�SURJUDP�KDV�EHHQ�ZRUNLQJ�VLQFH������ZLWK����GLIIHUHQW�FRPPXQLW\�JURXSV�DQG�ZLWK�DQ�DYHUDJH�RI����
ZRUNVKRSV�SHU�\HDU��7KH�DYHUDJH�SDUWLFLSDWLRQ�SHU�ZRUNVKRS�LV�����ZKLFK�UHSUHVHQWV�D�SXEOLF�LQFLGHQFH�RI�����SHRSOH�SHU�\HDU��7KH�
SURJUDP�KDV�EHHQ�DOVR�LPSOHPHQWHG�LQ�RWKHU�DUHDV��E\�PHDQV�RI�VHYHUDO�DGPLQLVWUDWLYH�ILQGLQJV��UHDFKLQJ�RQH�WKRXVDQG�SHRSOH�PRUH��
WKURXJK����ZRUNVKRSV�FDUULHG�RXW�DW�WZHOYH�GLIIHUHQW�PXQLFLSDOLWLHV�RI�&DWDORQLD��$EHOOR��������

7KH�$348$�FRPPXQLW\�SURJUDP�KDV�FRQWULEXWHG�WR�UHLQIRUFH�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�&RPPXQLW\��,QGXVWU\��DQG�WKH�
8QLYHUVLW\�� WKUHH�ZRUOGV� RIWHQ� WRR� GLVWDQW� LQ� RXU� SUHVHQW� VRFLHW\�� 7KH� FRQWLQXRXV� LQWHUHVW� VKRZQ� E\� FRPPXQLW\� JURXSV� LV� WKH� EHVW�
LQGLFDWLRQ�RI�WKH�DFFHSWDQFH�RI�WKH�SURJUDP��$W�WKH�SUHVHQW�WLPH��WKH�'HSDUWPHQW�RI�&KHPLFDO�(QJLQHHULQJ�RI�WKH�8QLYHUVLW\�5RYLUD�L�
9LUJLOL�LV�ZRUNLQJ�RQ�WKH�HYDOXDWLRQ�RI�WKH�LPSDFW�RI�WKH�SURJUDP�LQ�WKH�FRPPXQLW\�JURXSV�RI�7DUUDJRQD�
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0RVW� RI� WKH� FRPPXQLW\� JURXSV� LQWHUHVWHG� LQ� $348$� DUH� ZRPHQ
V� FOXEV� DQG� OHDJXHV�� 7KH\� UHSUHVHQW� WKH� ���� RI� WKH�
FRPPXQLW\� JURXSV� $348$� KDV� EHHQ� ZRUNLQJ� ZLWK�� )RU� WKDW� VSHFLDO� LQWHUHVW�� $348$� GHYHORSHG� WKH� VSHFLILF� RQH�\HDU� SURMHFW�
&KHPLFDOV�DW�KRPH�DQG�LQ�RXU�OLYHV��VSRQVRUHG�E\�WKH�&DWDODQ�:RPDQ
V�,QVWLWXWH��$348$������E���

7KH�SURMHFW�FRQVLVWHG�RI�
� 'HYHORSLQJ�D�OHDGHU
V�JXLGH�ZLWK�D�VHW�RI�IRXU�DFWLYLWLHV�DGDSWHG�HVSHFLDOO\�IURP�WKH�$348$�FRPPXQLW\�SURJUDP�
� &DUU\LQJ� RXW� HLJKW� WUDLQLQJ� OHDGHUV VHVVLRQV� WR� LQWURGXFH� WKH� SURMHFW� DQG� WKH� OHDGHU
V� JXLGH� WR� ZRPHQ¶V� FOXEV� IURP����

%DUFHORQD�DQG�/OHLGD�
� 'HYHORSLQJ�WZR�LQIRUPDWLYH�ERRNOHWV�DERXW�WKH�WRSLFV�VKRZQ�LQ�WKH�OHDGHU
V�JXLGH�

��� 7KH�OHDGHU
V�JXLGH

7KH�OHDGHU
V�JXLGH��&KHPLFDOV�DW�KRPH�DQG�LQ�RXU OLYHV��LV�DLPHG�DW�WKH�SHUVRQ�ZKR�KDV�WR�SUHVHQW�WKH�$348$�DFWLYLWLHV�WR�
WKH�ZRPHQ�FOXEV��DQG�WR�FDUU\�RXW�ZLWK�WKH�ZRUNVKRSV��,W�H[SODLQV�KRZ�WR�IXOILOO�WKH�DFWLYLWLHV��KRZ�WR�JLYH�LQIRUPDWLRQ��WKH�QHFHVVDU\�
PDWHULDO��HWF��6SHFLDO�FDUH�ZDV�WDNHQ�QRW�WR�XVH�VH[LVW�ODQJXDJH�DQG�ZRUGLQJ�

7KH�IRXU�DFWLYLWLHV�LQ�WKH�JXLGH�DUH�DERXW��FKHPLFDOV
���



$QG� WKHLU� LQWHUDFWLRQ� ZLWK� SHRSOH� DQG� ZLWK� WKH� HQYLURQPHQW�� KD]DUGRXV� ZDVWHV� DW� KRPH�� ULVNV� RI� OLYLQJ�� DQG� PDNLQJ�
GHFLVLRQV��'XH�WR�WKH�IDFW�WKDW�HYHU\WKLQJ�LV�PDGH�XS�RI�FKHPLFDO�SURGXFWV��DQG�WKDW�WKHVH�IRUP�D�PRUH�DQG�WRUH�GRPLQDWLQJ�SDUW�RI�RXU�
H[LVWHQFH�� LW� LV� LPSRUWDQW� WKDW�ZH�DUH� LQIRUPHG�DERXW� WKH�QDWXUH�RI� WKHLU� ULVNV�� DV�ZHOO�DV� WKH�QDWXUH�RI� WKHVH�SURGXFWV�DQG�FKHPLFDO�
SURFHVVHV�DQG�WKHLU�LQWHUDFWLRQ�ZLWK�XV�

:KDW� LV�D�&KHPLFDO"��3DUWLFLSDQWV� UHVSRQG� WR�TXHVWLRQV�RQ�D�FKHPLFDO�VXUYH\�IRUP��ZKLFK�FRQWDLQV�ERWK� LQIRUPDWLRQ�DQG�
DWWLWXGH�EDVHG�TXHVWLRQV��$IWHU�WKH\�KDYH�ILQLVKHG�DQVZHULQJ�WKH�TXHVWLRQV��WKH\�FRPSLOH�DQG�FRPSDUH�WKHLU�LQGLYLGXDO�UHVSRQVHV�WR�VHH
KRZ�DWWLWXGHV�DQG�LQIRUPDWLRQ�LQWHUDFW�ZKHQ�DQVZHULQJ�TXHVWLRQV�DERXW�FKHPLFDOV�

+D]DUGRXV�:DVWHV�DW�+RPH��3DUWLFLSDQWV�UHYLHZ�D�OLVW�RI�SURGXFWV�FRPPRQO\�IRXQG�DW�KRPH�DQG�VHOHFW�WKH�GLVSRVDO�PHWKRGV�
WKH\� WKLQN�DUH�DSSURSULDWH�IRU� WKHP��7KURXJK�GLVFXVVLRQ�WKH\�UHDOLVH�WKDW�PDQ\�RI�WKHVH�VXEVWDQFHV�UHTXLUH�VSHFLDO�KDQGOLQJ�ZKHQ�LW�
FRPHV� WR� WKHLU� GLVSRVDO�� 3DUWLFLSDQWV� H[SORUH� WKH� FXUUHQW� DQG� K\SRWKHWLFDO� SXEOLF� SROLF\� UHJDUGLQJ� KD]DUGRXV� ZDVWH� GLVSRVDO�� DQG�
GLVFXVV�WKHLU�SRVVLEOH�HIIHFWV�RQ�WKHPVHOYHV�DQG RQ�WKH�FRPPXQLW\�

0DNLQJ�'HFLVLRQV��3DUWLFLSDQWV�UHDG�D�VKRUW�VWRU\�DERXW�D�K\SRWKHWLFDO�HSLGHPLF�LQ�WKHLU�FRPPXQLW\��8VLQJ�WKH�K\SRWKHWLFDO�
HYLGHQFH��WKH\�DUH�DVNHG�WR�FKRRVH�EHWZHHQ�WZR�DYDLODEOH�KLJK�ULVN�RSWLRQV��$IWHU�UHDFWLQJ�WR�WKH�VWRU\��SDUWLFLSDQWV�GLVFXVV�DERXW�ZKDW�
UHDVRQV�DIIHFW�WKHLU�SHUVRQDO�GHFLVLRQV�

5LVNV��7KH�*DPH�RI�/LYH��3DUWLFLSDQWV�HYDOXDWH�D�OLVW�RI�WZHQW\�FRPPRQ�ULVN\�DFWLYLWLHV��7KH\�FRPSDUH�ULVNV�DQG�VHOHFW�WKRVH�
WKH\�WKLQN�DUH�WKH�KLJKHVW�DQG�ORZHVW��7KHQ��WKH\�FRPSDUH�WKHLU�VHOHFWLRQV�ZLWK�DYDLODEOH�HYLGHQFH��3DUWLFLSDQWV�GLVWLQJXLVK�WKH�ULVNV�
WKH\�PXVW�DFFHSW�ZLWKRXW�FKRLFH�IURP�WKH�ULVNV�WKH\�YROXQWDULO\�FKRRVH��7KURXJK�GLVFXVVLRQ��SDUWLFLSDQWV�OHDUQ�PRUH�DERXW�WKHLU�RZQ�
ULVN�EHKDYLRU�DQG�ULVN�DVVHVVPHQW�LQ�JHQHUDO�

7KH�IRXU�DFWLYLWLHV�DUH�GHVLJQHG�WR�DFWLYHO\�LQYROYH�WKH�SDUWLFLSDQWV�DQG�WR�RIIHU�WKHP�RSSRUWXQLWLHV�WR�XVH�DQG�DSSO\�D�ORW�RI�
GLIIHUHQW� LQWHOOHFWXDO� DQG� VRFLDO� SURFHVVHV� DQG� VNLOOV� VXFK� DV� REVHUYLQJ�� FODVVLI\LQJ�� K\SRWKHVLVLQJ�� MXGJLQJ�� JDWKHULQJ� HYLGHQFH��
RUJDQLVLQJ� DQG� DQDO\]LQJ� GDWD�� UHDGLQJ� WDEOHV�� XVLQJ� UDWLRV� DQG� SURSRUWLRQV�� HVWLPDWLQJ� SUREDELOLWLHV�� GUDZLQJ� FRQFOXVLRQV��PDNLQJ�
GHFLVLRQV��HWF�

$V� WR�NQRZOHGJH�� WKHVH�PDWHULDOV�GHDO�ZLWK�FRQFHSWV��DQG�IDFWV�VXFK�DV��FKHPLFDOV��ULVNV�DQG�EHQHILWV�RI�FKHPLFDO�XVH��WKH�
PDVV� PHGLD� LQIOXHQFH� RQ� SXEOLF� SHUFHSWLRQV�� GLIIHUHQFH� EHWZHHQ� HYLGHQFH� DQG� OLIH� VW\OH�� KD]DUGRXV� ZDVWH�� XVH� DQG� GLVSRVDO� RI�
KRXVHKROG�SURGXFWV��SRWHQWLDO�KD]DUGV�RI�LPSURSHUO\�GLVFDUGHG�VXEVWDQFHV��ULVN��ULVN�FRPSDULVRQ��ULVNV�ZH�FKRRVH�DQG�ULVNV�ZH�KDYH�QR�
FKRNH�DERXW��ULVN�PDQDJHPHQW��HWF�

7KH� DWWLWXGHV� DQG� EHKDYLRXUV� HPSKDVLVHG� DUH�� FXULRVLW\� DQG� UHIOHFWLRQ�� DFWLYH� SDUWLFLSDWLRQ�� FULWLFDO� WKLQNLQJ�� GLVFXVVLQJ�
RSLQLRQV��PDNLQJ�WUDGHRIIV��WROHUDQFH�RI�DPELJXLW\��FRPPXQLFDWLRQ�DQG�VKDULQJ��SOHDVXUH�LQ�XQGHUVWDQGLQJ��DQG�RSHQQHVV�WR�QHZ�DQG�
GLIIHUHQW�RSLQLRQV�

$OO�WKHVH�FRQWHQWV�ZRUNHG�LQ�WKH�$348$�DFWLYLWLHV�DUH�IRFXVHG�WR�KHOS�SHRSOH�WR�EHWWHU�XQGHUVWDQG�WKH�UROHV�RI�VFLHQFH�DQG�
WHFKQRORJ\�LQ�WKHLU�SHUVRQDO�OLYHV��DQG�WR�GHYHORS�WKH�NQRZOHGJH�DQG�MXGJHPHQW�QHFHVVDU\�WR�PDNH�HIIHFWLYH�HYLGHQFH�EDVHG�GHFLVLRQV�
DERXW�VFLHQFH�UHODWHG�SXEOLF�LVVXHV��DV�UHVSRQVLEOH�PHPEHUV�RI�D�GHPRFUDWLF�VRFLHW\�

����7KH�WUDLQLQJ�OHDGHUV�VHVVLRQV

7KH�$348$�VHVVLRQV�ZHUH�IROORZHG�E\�RYHU����OHDGHUV�IURP����GLIIHUHQW�ZRPHQ
V�FOXEV��ZKR�ZHUH�WUDLQHG�LQ�D�VHULHV�RI�
IRXU�VHPLQDUV�E\�$348$�VWDII��LQ�/OHLGD�DQG�%DUFHORQD��7KH\�ZHUH�LQWURGXFHG�WR�WKH�SURMHFW�DQG�KRZ�WR�XVH�WKH�JXLGH��

(DFK� VHPLQDU� ZDV� DERXW� HDFK� DFWLYLW\� DQG� WKHLU� ZRUNVKRS�� 7KH� $348$� DFWLYLWLHV� XWLOLVHG� RSHQ� TXHVWLRQ� IUDPLQJ� DQG�
SUREOHP�VROYLQJ�DSSURDFKHV�WR�OHDUQLQJ��LQ�ZKLFK�WKH�LPSRUWDQFH�RI�ERWK��WR�GHEDWH�SRVVLEOH�DQVZHUV��DQG�WR�PDNH�GHFLVLRQV�EDVHG�RQ�
HYLGHQFH�ZHUH�HPSKDVL]HG��(DFK�DFWLYLW\�ZDV�GHVLJQHG�WR�WDNH�QR�PRUH�WKDQ�DQ�KRXU�DQG�D�KDOI�

7KH�DFWLYLWLHV
�JOREDO�REMHFWLYH�ZDV�WR�PDNH�NQRZQ�WKH�PHWKRGV�XVHG�WR�FROOHFW�DQG�SURFHVV�LQIRUPDWLRQ��VR�WKDW�HYHU\RQH�
FRXOG�DFWLYHO\�SDUWLFLSDWH�LQ�PDNLQJ�GHFLVLRQV�RQ�TXHVWLRQV�UHODWHG�WR�FKHPLFDOV�ZKLFK�ZHUH�LQWHUHVWLQJ�IRU�WKHP��IRU�WKHLU�IDPLO\��DQG�
IRU WKH�FRPPXQLW\�

����7KH�LQIRUPDWLYH�ERRNOHWV

7KH� WZR�LQIRUPDWLYH�ERRNOHWV�GHYHORSHG�H[DPLQH� WKH�VDIHW\�DQG�ULVN� LQYROYHG� LQ� WKH�GHFLVLRQ�PDNLQJ�ZH�KDYH�WR�GR�ZLWK�
UHJDUG�WR�WKH�XVH�RI�FKHPLFDOV�HDFK�GD\��%RWK�RI�WKHP�ZLOO�VRRQ�EH�SXEOLVKHG�DQG�GLYXOJHG�E\�WKH�:DVWHV
�&RXQFLO�RI�&DWDORQLD�DQG�
WKH� 'HSW�� RI� &KHPLFDO� (QJLQHHULQJ� RI� WKH� 8QLYHUVLW\� 5RYLUD� L� 9LUJLOL�� 7KH\� GHDO� ZLWK� WKH� VDPH� DFWLYLWLHV�� EXW� LQ� D� FRQFLVH� DQG�
LQWHJUDWHG�ZD\��

&KHPLFDOV�DW�KRPH��:KDW�LV�D�FKHPLFDO"�$UH�FKHPLFDOV�KD]DUGRXV"�:KLFK�DUH�WKHLU�SRWHQWLDO�KD]DUGV"�:KHQ�GR�FKHPLFDOV�
EHFRPH�ZDVWHV"�+RZ�WR�SURGXFH�OHVV�KD]DUGRXV�ZDVWHV"�:KDW�FRXOG�\RX�GR��OLNH�D�UHVSRQVLEOH�FLWL]HQ"�:KHUH�FRXOG�\RX�JHW

���



0RUH�LQIRUPDWLRQ"

(YHU\�GHFLVLRQ�LQYROYHV�D�ULVN��:KHQ�GR�\RX�PDNH�GHFLVLRQV"�+RZ�GR�\RX�PDNH�GHFLVLRQV"�:KDW�GRHV�ULVN�PHDQ"�+RZ�WR�
FODVVLI\�ULVNV"�:KLFK�LV�\RXU�SHUFHSWLRQ�DERXW�ULVNV"�+RZ�WR�TXDQWLI\�ULVNV"�:KDW�LV�ULVN�DVVHVVPHQW"�:KR�PDQDJHV�WKH�ULVN"�:KHUH�
FRXOG�\RX�JHW�PRUH�LQIRUPDWLRQ"

����7KH�ZRUNVKRSV
�HYDOXDWLRQ

$W�WKH�HQG�RI�HDFK�VHW�RI�IRXU�VHPLQDUV��SDUWLFLSDQWV�ILOOHG�RXW�DQ�HYDOXDWLRQ�IXQ��ZKLFK�ZDV�DQDO\VHG�E\�ERWK��WKH�$348$�
VWDII� DQG� WKH� &DWDODQ� :RPDQ
V� ,QVWLWXWH�� 7KH� SDUWLFLSDQWV� UDWHG� HDFK� ZRUNVKRS� IURP� �� WR� ��� SRLQWV�� 7KH� QXPEHU� RI� UHFROOHFWHG�
TXHVWLRQQDLUHV�UHSUHVHQWV�����RI�WKH�WRWDO�SDUWLFLSDWLRQ��7KH�JOREDO�PHDQ�IRU�HDFK�LQGLYLGXDO�ZRUNVKRS�ZDV�EHWZHHQ������ ���DQG���
��� ����7KH�PHDQ�RI�WKH�UHVXOWV�IRU�WKH�ZKROH�VHPLQDUV�ZDV������ ���LQ�/OHLGD�DQG������ ���LQ�%DUFHORQD�

7KH� SDUWLFLSDWRUV� KLJKOLJKWHG� WKH� IROORZLQJ DV� WKH� SURJUDP
V� SRVLWLYH� DVSHFWV�� LW� IDYRUV� WKH� WKLQNLQJ� SURFHVV�� VKRZV� WKH�
FKHPLFDO� ZRUOG� LQ� DQRWKHU� YLHZSRLQW�� PDNHV� XV� DZDUH� DERXW� ULVNV�� SURYLGHV� RSSRUWXQLWLHV� WR� VKDUH� DQG� FRPSDUH� RSLQLRQV� DQG�
LQIRUPDWLRQ�ZLWK�RWKHU�SHRSOH��DQG�IDFLOLWDWHV�WKH�SRVVLELOLW\�RI�PDNLQJ�IULHQGV�

7KH�QHJDWLYH�DVSHFWV�HPSKDVLVHG�ZHUH��LW�PDNHV�WRR�PDQ\�TXHVWLRQV�DQG�JLYHV�WRR�IHZ�FRQFUHWH�DQVZHUV��LW�PDNHV�XV�DZDUH�
RI�RXU�ODFN�RI�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�DERXW�D�ORW�RI�FXUUHQW�VLWXDWLRQV��DQG�LW�ZDV�WRR�VKRUW�

7KH�PDLQ SDUWLFLSDQWV
�REVHUYDWLRQV�DQG�VXJJHVWLRQV�ZHUH��WR�UHSHDW�WKH�VHPLQDUV�DQG�H[WHQG�WKHP�ZLWK�QHZ�WRSLFV��DQG�WR�
VSUHDG�WKH�SURJUDP�WR�WKH�HQWLUH�SRSXODWLRQ�

$OO� WKHVH� UHVXOWV� DQG� FRPPHQWV� FHUWLI\� WKH� VXFFHVV� RI� WKH� SURJUDP�� WKH� DFFRPSOLVKPHQW� RI�$348$
V�REMHFWLYHV� DQG� WKH�
VRFLDO�ODFN�RI�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�DERXW�VFLHQFH�UHODWHG�FXUUHQW�LVVXHV��%XW��RQ�WKH�RWKHU�KDQG��LW�ZDV�HYLGHQW�WKDW�WKH�PDLQ�
DLP�RI�WKH�&KHPLFDOV�DW�KRPH�DQG�LQ�RXU�OLYHV�SURJUDP�ZDV�QRW�DFKLHYHG��7KH�SDUWLFLSDQWV��DV�OHDGHUV�RI D�ZRPHQ
V�FOXEV��ZHUH�DEOH�WR�
H[SODLQ�DQG�GHVFULEH�WKH�SURJUDP�WR�WKHLU�FROOHDJXHV�DQG�IDPLO\��EXW�WKH\�GLGQ
W�IHHO�FDSDEOH�WR�LPSOHPHQW�WKH�SURJUDP�LQ�WKHLU�FOXEV��
,Q�WKHLU�RSLQLRQ��WKH�ZRUNVKRS�KDV�WR�EH�FDUULHG�RXW�E\�WHFKQLFDO�RU�UHFRJQLVHG�SHRSOH��WR EH�FUHGLEOH�

,W�LV�REYLRXV�WKDW�SHRSOH�VWLOO�WKLQN�WKH\�DUH�QRW�DEOH�WR�JHW�LQIRUPDWLRQ��GLVFXVV��DQG�GHFLGH�DERXW�VFLHQFH�EDVHG�VRFLDO�LVVXHV�
FRQFHUQLQJ�WKHP��7KH\�DUH�QRW�DZDUH�HQRXJK�RI��DV�PHPEHUV�RI�D�GHPRFUDWLF�VRFLHW\��WKDW�WKH\�KDYH�WKH�ULJKW�DQGWKH�UHVSRQVLELOLW\�WR�
JLYH�WKHLU�RSLQLRQ�DQG�GHFLGH�DERXW¶�VFLHQFH�UHODWHG�SXEOLF�SROLF\�LVVXHV�ZKLFK�FDQ�DIIHFW�WKHLU�OLYH�DQG�ZHOIDUH�

���&21&/86,21

7KH�FXUUHQW�VRFLHW\�PXVW�UHVROYH�LWV�ODFN�RI�VRFLDO�NQRZOHGJH��XQGHUVWDQGLQJ��DQG�DZDUHQHVV�DERXW�VFLHQFH�DQG�WHFKQRORJ\��
DQG� WKHLU� LQFLGHQFH� LQ� WKH�SUHVHQW�DQG� IXWXUH�SRSXODWLRQ��7KH�$348$�SURMHFW� LV�KHOSLQJ� WR�PHHW� WKLV�HGXFDWLRQDO�QHHG� WKURXJK�WKH�
GHVLJQ�RI�LVVXH�RULHQWHG�VFLHQFH�LQVWUXFWLRQDO�VWUDWHJLHV�DQG�PDWHULDO��DERXW�FKHPLFDO�FRQFHSWV�DQG�SURFHVVHV�

%XW�LW�LV�QRW�HQRXJK�WR�HGXFDWH�WKH�ULVLQJ�JHQHUDWLRQV��&XUUHQWO\��SHRSOH�KDYH�WR�GHDO�ZLWK�SXEOLF�GHFLVLRQV�FRQFHUQLQJ�WKHLU�
OLIH�DQG�WKH�OLIH�RI�WKHLU�GHVFHQGDQWV��7KHQ��WKH\�KDYH�WR�EH�DZDUH�RI�WKHLU�SHUVRQDO�DQG�VRFLDO�UHVSRQVLELOLWLHV��7KH\�QHHG�WR�OHDUQ�WR�
JDWKHU� LQIRUPDWLRQ��XQGHUVWDQG�DYDLODEOH�VFLHQWLILF�HYLGHQFH�DQG� LWV� OLPLWDWLRQV��DVVHVV�ULVNV�DQG�EHQHILWV��DQG�PDNH�HYLGHQFH�EDVHG��
UDWKHU�WKDQ�SXUHO\�HPRWLRQDO��GHFLVLRQV�

7R�WKLV�HIIHFW��LW�LV�REYLRXV�WKDW�WKH�ZRPHQ
V�FOXEV�DQG�OHDJXHV��DV DFWLYH�FRPPXQLW\�JURXSV��DUH�YHU\�JRRG�FROOHFWLYHV�ZKR�
IRFXV�RQ�VFLHQFH�HGXFDWLRQDO�HIIRUWV��7KH�FXUUHQW�UROH�RI�ZRPHQ�LQ�RXU�VRFLHW\�DQG�VSHFLILFDOO\�LQ�IDPLO\�JURXSV�FDQ�OHDG�WKHP�WR�PDNH�
D� VLJQLILFDQW� FRQWULEXWLRQ� WRZDUGV� LPSURYLQJ� WKH� SXEOLF� XQGHUVWDQGLQJ� RI� VFLHQFH� DQG� LWV� DELOLW\� WR� FRSH�ZLWK� WKH� GHPDQGV� WKDW� D�
VFLHQWLILF�DQG�WHFKQRORJLFDOO\�GRPLQHHULQJ�VRFLHW\�SODFHV�RQ�LW��7KH�$348$�FRPPXQLW\�SURJUDP�LV�ZRUNLQJ�WR�DFKLHYH�WKDW�

5()(5(1&(6

$EHOOR� �������� $348$� 3XEOLF�� XQ� SURMHFWH� HGXFDWLX� GH� FLHQFLHV� GLULJLW� D� OD� SREODFL�� DGXOWD�� (VWXGL� SUHOLPLQDU�� 8QSXEOLVKHG�
([SHULPHQWDO�&UHGLWV�RI�3K'�3URJUDP��'HSDUWPHQW�RI�&KHPLFDO�(QJLQHHULQJ�RI�WKH�8QLYHUVLW\�5RYLUD�L�9LUJLOL��7DUUDJRQD

$348$� ��������&RQYLXUH� DPE� HOV� 3URGXFWHV� 4XIPLFV�� 'HSDUWPHQW� RI� &KHPLFDO� (QJLQHHULQJ� RI� WKH� 8QLYHUVLW\� 5RYLUD� L� 9LUJLOL��
7DUUDJRQD

$348$������D���&(383�$348$��&KHPLFDO�HGXFDWLRQ�IRU�SXEOLF�XQGHUVWDQGLQJ�SURJUDP�LQ�&DWDORQLD��&DWDORQLD�&XOWXUH���������
$348$������E���(OV�3URGXFWHV�4XIPLFV�D�&DVD�L�HQ�HO�1RVWUH�(QWRUQ��'HSDUWPHQW RI�&KHPLFDO�(QJLQHHULQJ�RI�WKH�8QLYHUVLW\�5RYLUD�

L�9LUJLOL��7DUUDJRQD
*DYDOGD��-���0��0HGLU�DQG�)��*LUDOW���������(O�SURJUDPD�SXEOLFR�GH�$348$��8Q�SURJUDPD�GH�IRUPDFLRQ�VREUH�3URGXFWRV�4XLPLFRV�

GLULJLGR�D

���



OD�VRFLHGDG��,QJHQLHULD�4XLPLFD�0DU]R�������

7KLHU��+�'���������6RFLHWDO�,VVXHV�DQG�&RQFHUQV��$�1HZ�(PSKDVLV�IRU�6FLHQFH�(GXFDWLRQ��6FLHQFH�(GXFDWLRQ�����������
���

7KLHU�� +�'�� DQG� %�� 1DJOH� �������� 'HYHORSLQJ� D� 0RGHO� IRU� ,VVXH �2ULHQWHG� 6FLHQFH�� ,Q�� 676� (GXFDWLRQ��
,QWHUQDWLRQDO� 3HUVSHFWLYHV� RQ� 5HIRUP� �-�� 6RORPRQ� DQG�*�� $LNHQKHDG�� �(G���� ������ 7HDFKHUV� &ROOHJH�
3UHVV��1HZ�<RUN

���
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75$16)(5�

9�-��1DVKLNNDU��UHWG����6FLHQWLVW��1((5,��1DJSXU�� ����,1',$�

$EVWUDFW��&RPSHWHQF\�RI�VFLHQWLVW��UHDGLQHVV�RI�LQYHQWLRQV�IRU�H[SORLWDWLRQ�LQ�ILHOG��ZLWK�WKHLU�WHFKQRORJLFDO��VRFLDO�DQG�
VFLHQWLILF�PHULWV�DUH�WKH�LPSRUWDQW�FULWHULD�IRU�HIIHFWLYH�WUDQVIHU�RI�WHFKQRORJ\��$�SURSHU�LQWHUDFWLRQ�EHWZHHQ�UHVHDUFK�DQG�
LQGXVWU\�LV�FDOOHG�IRU��7KH�VDPH�KDV�EHHQ�GLVFXVVHG�LQ�WKH�SDSHU�ZLWK�VSHFLDO�UHIHUHQFH�WR�,QGLDQ�VFHQDULR�

.H\ZRUGV��,QGXVWU\��LQWHUDFWLRQ��WHFKQRORJ\��WUDQVIHU�

������,1752'8&7,21

7KH�EHJLQQLQJ�RI�RUJDQL]HG�LQGXVWULDO�UHVHDUFK�LQ�,QGLD�WRRN�SODFH�LQ�HDUO\������ZLWK�WKH�HUHFWLRQ�RI�%RDUG�RI�
6FLHQWLILF� DQG� ,QGXVWULDO� 5HVHDUFK� &RXQFLO� RI� 6FLHQWLILF� DQG� ,QGXVWULDO� 5HVHDUFK� �&6,5�� LV� WKH� SULPH� VFLHQWLILF� ERG\�
ZKLFK� FDUULHU� RXW� 5	'� DFWLYLWLHV� LQ� DOPRVW� DOO� WKH� HPHUJLQJ� DUHDV� RI� SK\VLFDO�� FKHPLFDO�� ELRORJLFDO� DQG�PDWKHPDWLFDO�
VFLHQFHV�� &6,5� LV� H[SHFWHG� WR� EHDW� WKH� FHQWHU� WR�PHHW� WKH� QHZ� FKDOOHQJHV� LPSRVHG� E\� WKH� LQIORZ� RI� D� YDULHW\� RI� QHZ�
WHFKQRORJLHV� LQWR� WKH�FRXQWU\�GXH� WR� OLEHUDOL]DWLRQ�RI� LPSRUW�DQG�H[SRUW�PRGDOLWLHV�DQG�UHGXFWLRQ�RI� WDULIIV��7KH�,QGLDQ�
LQGXVWU\�VWDQGV�WR�JDLQ�E\�XWLOL]LQJ�WKH�H[SHUWLVH�RI�&6,5�LQ�WKH�HYDOXDWLRQ�RI�QHZ�WHFKQRORJLHV�

���&5,7(5,$�)25�5(6($5&+

7ZR�W\SHV�RI�FULWHULD�DUH�WR�EH�DSSOLHG�ZKLOH�D�UHVHDUFK�SURSRVDO�LV�DVVHVVHG�IRU�WUDQVIHU�RI�WHFKQRORJ\��,QWHUQDO�
FULWHULD� DUH� JHQHUDWHG�ZLWKLQ� WKH� VFLHQWLILF� ILHOG� LWVHOI� DQG� DQVZHU� WKH� TXHVWLRQ�KRZ�ZHOO� LV� WKH� VFLHQFH�GRQH"�([WHUQDO�
FULWHULD� UHJHQHUDWHG� RXWVLGH� WKH� VFLHQWLILF� ILHOG� DQG� DQVZHU� WKH� TXHVWLRQ�� ZK\� SXUVXH� WKH� SDUWLFXODU� VFLHQFH"� 7KH� WZR�
LQWHUQDO�FULWHULD�RI�XWPRVW� LPSRUWDQFH�DUH�ZKHWKHU�WKH�ILHOG�LV�UHDG\�IRU�H[SORLWDWLRQ�DQG�ZKHWKHU�WKH�VFLHQWLVWV�ZRUNLQJ�
DUH� UHDOO\� FRPSHWHQW�� 7KH� WKUHH� H[WHUQDO� FULWHULD� DUH� WHFKQRORJLFDO�PHULW�� VRFLDO�PHULW� DQG� VFLHQWLILF�PHULW� �:HLQEHUJ���
7KXV�LI�D�JLYHQ�WHFKQRORJLFDO�HQG�LV�GHVLUDEOH��WKH�VFLHQWLILF�UHVHDUFK�QHHGHG�WR�DFKLHYH�LW�VKRXOG�EH�VXSSRUWHG��7KH�PRVW�
IUHTXHQWO\�FLWHG�VLQJOH�LQGH[�RI�WKH�VFLHQWLILF�DFWLYLW\�RI�DQ\�FRXQWU\�LV� WKH�SHUFHQWDJH�RI�JURVV�QDWLRQDO�SURGXFW��*13��
DOORFDWHG�WR�UHVHDUFK�7DEOH���LQGLFDWHV�WKDW�WKLV�DOORFDWLRQ�YDULHV�EHWZHHQ�����DQG������RI�*13�IRU�GHYHORSHG�FRXQWULHV�
�)UHHPDQ���:KHUHDV�FRXQWULHV�RI�WKH�WKLUG�ZRUOG�DUH�IUHTXHQWO\��6WUXJJOLQJ�WR�DFKLHYH������RI�WKHLU�PRUH�VOHQGHU�*13�

7DEOH����$OORFDWLRQ�RI�5HVRXUFHV�LQ�'HYHORSHG�&RXQWULHV

&RXQWU\ 3HUFHQWDJH�RI�*13�
DOORFDWHG�WR�UHVHDUFK

3HUFDSLWD�H[SHQGLWXUH�RQ�
UHVHDUFK��'ROODU�

86$ ��� �����
)UDQFH ��� ����
*HUPDQ\ ��� ����
,WDO\ ��� ���
-DSDQ ��� ���
8�. ��� ����
%HOJLXP ��� ����
&DQDGD ��� ����
1RUZD\ ��� ����
1HWKHUODQGV ��� ����
6ZHGHQ ��� ����

���



���,1',$1�6&(1$5,2

,Q� ,QGLD��ZLWK�D� ORQJ� WUDGLWLRQ�RI�PDWKHPDWLFV�DQG�DVWURQRP\�� WKH� WHFKQRORJ\� LV�QRW� VFLHQFH�EDVHG� LQ� WKH�ZD\�
WKDW� LQ� WKH� LQGXVWULDOL]HG� ZHVW� FRQWHPSRUDU\� UHVHDUFK� FRQWLQXRXVO\� LQIRUPV� DQG� WUDQVIRUPV� WHFKQRORJ\�� ,QGLD� VSHQGV�
DERXW�����RI�*13�RQ�VFLHQFH�DQG�WHFKQRORJ\�UHVHDUFK��'HVSLWH�DQ�DSSUR[LPDWH����IROG�JURZWK�LQ�WKH�QXPEHU�RI�5	'�
XQLWV� IURP�HOHYHQ� LQ�WKH�SUH�LQGHSHQGHQFH�GD\V�� WKH�SHUFHLYHG�LPSDFW�RI� WKH�LQFLGHQW� LV�QRW�HYLGHQW��,QGLD�KDV�WKH�WKLUG�
ODUJHVW� VFLHQWLILF�DQG� WHFKQLFDO�PDQSRZHU�RI�QHDUO\� WKUHH�PLOOLRQ�DQG�RFFXSLHV� WKH� WHQWK�SRVLWLRQ� LQ� WHUPV�RI� LQGXVWULDO�
EDVH�� 7KXV� ,QGLD� KDV� WKH� UHTXLUHG� VNLOO� EDVH�� QHFHVVDU\� WR� FDUU\� RXW� WHFKQRORJLFDO� LQQRYDWLRQV�� +RZHYHU� D�PRQRSRO\�
H[LVWV�RYHU�WKH�ODWHVW�WHFKQRORJ\�DQG�WKH�WHFKQRORJ\�PDGH�DYDLODEOH�WKURXJK�WHFKQRORJ\�WUDQVIHU�KDV�D�KLJK�HFRQRPLF�DQG�
SROLWLFDO� SULFH� DVVRFLDWHG�ZLWK� LW��&RQVHTXHQWO\� HQHUJ\� DQG�SROOXWLRQ� LQWHQVLYH� LQGXVWULHV�HDUOLHU� LPSRUWHG��QRZ� UHTXLUH�
WKRURXJK�UHSODFHPHQW�RU� LPSURYHPHQW� WR�FRQYHUW� WKHP�LQWR�HQHUJ\�HIILFLHQW�PDQXIDFWXULQJ�SURFHVVHV�ZLWK�WKH�HIIOXHQWV�
DQG� HPLVVLRQV� PHHWLQJ� WKH� VWULQJHQW� VWDQGDUGV� VHW� E\� WKH� UHJXODWRU\� DJHQFLHV�� +LJK� WHFKQRORJ\� HQDEOHV� D� FRXQWU\� WR�
SURGXFH� DW� FRVW� HIIHFWLYH� UDWHV� DQG� DOORZV� WKH� LQWURGXFWLRQ� RI� QHZ� SURGXFWV� LQ� WKH� PDUNHW� ZKHUHDV� WHFKQRORJLFDO�
REVROHVFHQFH�OHDGV�WR�UDSLG�ORVV�RI�PDUNHWV��.XPDU�

���5(6($5&+�,1'8675<�,17(5$&7,21

7HFKQRORJLFDO�FKDQJH�IROORZV�DQ�H[SRQHQWLDO�JURZWK�SDWWHUQ��0RUHRYHU�LQGLJHQRXV�WUDQVIHU�RI�WHFKQRORJ\�IURP�
UHVHDUFK� WR� LQGXVWU\�� VXSSOHPHQWHG�ZLWK� DGDSWDWLRQ� DQG�PRGLILFDWLRQ�ZRXOG�KHOS� WR� UHGXFH� WKH� WHFKQRORJ\�JDS� IRU� WKH�
GHYHORSPHQW�RI�DSSURSULDWH� WHFKQRORJ\�IRU�VHOI� UHOLDQFH��=KHQNDQJ���7KH�LVVXHV�UHODWHG�WR�UHVHDUFK�LQGXVWU\�LQWHUDFWLRQ�
KDYH�WR�EH�DGGUHVVHG�DJDLQVW�WKH�IRUHJRLQJ�EDFNGURS��3UHVHQWO\�WKH�YDOXH�RI�VHUYLFHV�DQG�JRRGV�SURGXFHG�LQ�WKH�FRXQWU\�
EDVHG�RQ�&6,5�NQRZ�KRZ�LV�HVWLPDWHG� WR�EH�5V�������FURUH�SHU�DQQXP��4XDOLW\� LPSURYHPHQW�SURJUDPPHV�QHHG� WR�EH
SXUVXHG�RQ�D�ODUJH�VFDOH�IRU�EHWWHU�DFKLHYHPHQWV��)RU�WKLV�SXUSRVH�PRGHUQ�PDQDJHPHQW�UHODWHG SURJUDPPHV� KDYH� WR�
EH� VWUHVVHG� DQG� LQIRUPDWLRQ� DFFHVVLELOLW\�PDGH� VLPSOHU�� 7KH� LQGXVWU\� SXOVH� KDV� WR� EH� VHQVHG� IRU� HFRQRPLFDOO\� YLDEOH�
WHFKQRORJ\�WUDQVIHU�

���&21&/86,216

&RQVFLHQWLRXV�HIIRUWV�DUH�QHFHVVDU\�RQ�WKH�SDUW�RI�UHVHDUFK�RUJDQLVDWLRQV�WR�XSJUDGH�WKH�LQGLJHQRXV�WHFKQRORJLHV�
VR� DV� WR� VWDQG� LQ� FRPSHWLWLRQ� ZLWK� WKH� LPSRUWHG� WHFKQRORJLHV�� $� SURSHU� LQWHUDFWLRQ� EHWZHHQ� UHVHDUFK� DQG� LQGXVWU\� LV�
FDOOHG� IRU��&RUSRUDWH� VWUXFWXUH�RI� WKH�&6,5��PHDQLQJIXO� LQWHUDFWLRQ�ZLWK� WKH� LQGXVWU\�� LQYROYLQJ� WKH�XVHU�DJHQFLHV� IURP�
WKH�LQFHSWLRQ�RI�5	'�SURJUDPPH��SHULRGLFDO�UHYLHZ�DQG�PLG�FRXUVH�FRUUHFWLRQV��UHPRYDO�RI�ERWWOHQHFNV�DQG�PLQLPLVLQJ�
WKH� EXUHDXFUDWLF� FRQWUROV�� LQWURGXFWLRQ� RI� PDUNHWLQJ� DQG� PDQDJHPHQW� WHFKQLTXHV�� WUDQVSDUHQF\� LQ� HYDOXDWLRQ� DQG�
UHFRJQLWLRQ�RI�PHULW�� LQQRYDWLYH�KXPDQ�UHVRXUFH�PDQDJHPHQW�DQG�VKUHGGLQJ�RI�XQSURGXFWLYH�DQG�RXWGDWHG�WHFKQRORJLHV�
DUH�D�IHZ�VWHSV�DGYRFDWHG�WR�PHHW�WKH�QHZ�FKDOOHQJHV�

5()(5(1&(6

)UHHPDQ�&���DQG�<RXQJ�$��7KH�UHVHDUFK�DQG�GHYHORSPHQW�(IIRUW��DQ�H[SHULPHQWDO�LQWHUQDWLRQDO�FRPSDULVRQ�RI�UHVHDUFK�
H[SHQGLWXUHV�DQG�PDQSRZHU��'�(�&'��3DULV�������

.XPDU�$��,QWHUQDWLRQDO�V\PSRVLXP�RQ�6FLHQFH��7HFKQRORJ\�DQG�'HYHORSPHQW�VSRQVRUHG�E\�ZRUOG)HGHUDWLRQ�RI�
6FLHQWLILF�ZRUNHUV�������S�������������

:HLQEHUJ�$0���&ULWHULD�IRU�VFLHQWLILF�FKRLFH��PLQHUYD��9R,�������S�����
=KHQNDQJ�)DQJ��3UREOHP�IDFHG�E\�'HIHQFH�,QGXVWULHV�DQG�WKHLU�VROXWLRQ�LQ�WKH�'HYHORSLQJ�&RXQWULHV��WK�,QWHUQDWLRQDO�

6HPLQDU�RQ�'HIHQFH�7HFKQRORJ\��%HLMLQJ�������

���
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.DWKOHHQ�)��+DUHU

8��6��1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�$GPLQLVWUDWLRQ
.HQQHG\�6SDFH�&HQWHU

�6RFLHW\�RI�:RPHQ�(QJLQHHUV

3��2��%R[�������
.6&��)/�������

86$�

.DWKOHHQ�+DUHU��#NVF�QDVD�JRY

$EVWUDFW��7KURXJK�WKHLU�WD[�GROODUV��FLWL]HQV�RI�WKH�8QLWHG�6WDWHV�IXQG�UHVHDUFK�DQG�GHYHORSPHQW�RI�WHFKQRORJ\�LQ�PDQ\�
DUHDV�� 6RPH� RI� WKLV� 5	'� KDV� QDUURZ� DSSOLFDWLRQ� EXW� VRPH� DOVR� KDV� FRPPHUFLDO� DSSOLFDWLRQ�� 7KH� 8QLWHG� 6WDWHV�
*RYHUQPHQW� KDV� GHYHORSHG� D� QXPEHU� RI� LQQRYDWLYH�PHWKRGV� RI� WUDQVIHUULQJ� WHFKQRORJ\� IURP� JRYHUQPHQW� ODERUDWRULHV�
DQG�XVHV�WR�WKH�FRPPHUFLDO�DUHQD��7KLV�SDSHU�GHVFULEHV�RQH�RI�WKRVH�DSSURDFKHV�DV�LW�LV�EHLQJ�LPSOHPHQWHG�DW�.HQQHG\�
6SDFH�&HQWHU��WKH�WHFKQRORJ\�EDVHG�EXVLQHVV�LQFXEDWRU�

.H\ZRUGV��WHFKQRORJ\��UHVHDUFK�DQG�GHYHORSPHQW��FRPPHUFLDOL]DWLRQ��JRYHUQPHQW��WHFKQRORJ\�WUDQVIHU��LQFXEDWRU

���%$&.*5281'

$Q�HQJLQHHU�RU� VFLHQWLVW�ZLWK�D�JRRG� WHFKQLFDO� LGHD�RIWHQ�PHHWV�REVWDFOHV� LQ�GHYHORSLQJ� WKH� WHFKQRORJ\� LQWR�D�
YLDEOH�� PDUNHWDEOH� SURGXFW�� QRW� EHFDXVH� RI� GHILFLHQFLHV� LQ� WKH� WHFKQLFDO� VLGH� RI� WKH� EXW� UDWKHU� EHFDXVH� RI� ODFN� RI�
XQGHUVWDQGLQJ�RU�DSSUHFLDWLRQ�RI� WKH�EXVLQHVV�VLGH� UHTXLUHG�IRU�D�VXFFHVVIXO�FRPPHUFLDOL]DWLRQ��7HFKQLFDO�SHRSOH�RIWHQ�
GR�QRW�XQGHUVWDQG�DOO�WKH�EXVLQHVV�DVSHFWV�WKDW�PXVW�EH�DGGUHVVHG�E\�DQ�HQWUHSUHQHXU��$�FRPPRQ�VWDWLVWLF�LQ�WKH�8QLWHG�
6WDWHV�LV�WKDW�����RI�QHZ�EXVLQHVVHV�ZLOO�IDLO�ZLWKLQ�WKHLU�ILUVW�ILYH�����\HDUV��W\SLFDOO\�EHFDXVH�RI�EXVLQHVV�IDFWRUV�

%XVLQHVV�LQFXEDWRUV�DUH�D�IDLUO\�UHFHQW�SKHQRPHQRQ�LQ�WKH�8QLWHG�6WDWHV��,QFXEDWRUV��DV�WKH�DJULFXOWXUDO�URRW�RI�
WKH�QDPH�LPSOLHV��KHOS�QXUWXUH�VWDUW�XS�EXVLQHVVHV�DQG�HDVH�WKHP�SDVW�WKHLU�ILUVW�IHZ�FULWLFDO�\HDUV�RI�H[LVWHQFH�DQG�KHOS�
WKHP� JURZ� LQWR� LQGHSHQGHQW� RUJDQL]DWLRQV�� &RPSDQLHV� WKDW� DFWLYHO\� SDUWLFLSDWH� LQ� DQ� LQFXEDWRU� W\SLFDOO\� H[SHULHQFH� D�
UHYHUVH� RI� WKH� IDLOXUH� IDFWRU�GHVFULEHG�DERYH�� LQ� WKDW�����RI� WKHVH�FRPSDQLHV�DUH� IRXQG� WR�EH� VXFFHVVIXODIWHU� ILYH� ����
\HDUV�

���,1&8%$7256

7KHUH� LV� D� EURDG� UDQJH�RI� W\SHV�RI� LQFXEDWRUV��6RPH�DUH� IRU�SURILW�RUJDQL]DWLRQV� WKDW�SULPDULO\�SURYLGH� UHQWDO�
VSDFH�ZLWK� OLPLWHG�EXVLQHVV� VXSSRUW� VHUYLFHV��2WKHUV��PDQ\�RI�ZKLFK�DUH�QRW�IRU�SURILW� LQFXEDWRUV��SURYLGH PRUH�GLUHFW�
VXSSRUW� WR� WKHLU� WHQDQWV� LQ� WHUPV� RI� EXVLQHVV� DQG� WHFKQLFDO� VXSSRUW� SURYLGHG�� 5HJDUGOHVV� RI� WKH� W\SH� RI� LQFXEDWRU��
KRZHYHU�� WKH�PDMRU� UHDVRQ� IRU� WKH� VXFFHVV� RI� HQWUHSUHQHXUV� DQG� VWDUW�XS� FRPSDQLHV� LQ� LQFXEDWRUV� LV� WKH\� DUH� QRW� RQO\�
SURYLGHG� ZLWK� ORZ�FRVW� UHQWDO� VSDFH� DQG� DFFHVV� WR� UHDVRQDEO\� SULFHG� EXVLQHVV� VHUYLFHV�� EXW� WKH\� DUH� DOVR� JLYHQ� WKH�
PHQWRULQJ�DQG

���
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%XVLQHVV�DGYLFH�WKDW�KHOSV�WKHP�RYHU�WKH�REVWDFOHV�H[SHULHQFHG�E\�DOPRVW�DOO�QHZ�FRPSDQLHV�

%HFDXVH�VWDUW�XS�FRPSDQLHV�DUH�VR�VPDOO��WKH\�XVXDOO\�FDQQRW�DIIRUG�IXOO�WLPH�DVVLVWDQFH�RQ�WKHLU�VWDIIV�WR�FRYHU�
YDULRXV�DGPLQLVWUDWLYH�VXSSRUW�IXQFWLRQV��,QFXEDWRUV�FDQ�SURYLGH�WKHVH�W\SHV�RI�EXVLQHVV�VHUYLFHV��ZKLFK�DUH�DOVR�VKDUHG�
ZLWK�RWKHU�WHQDQW�FRPSDQLHV�LQ�WKH�LQFXEDWRU��)RU�H[DPSOH��PRVW� LQFXEDWRUV�ZLOO�KDYH�D�UHFHSWLRQLVW�ZKRVH�VHUYLFHV�DUH�
SDUW�RI�WKH�WHQDQWV
�UHQW��7HQDQWV�SD\�IRU�VSHFLDO�VHUYLFHV��VXFK�DV�FRS\LQJ�DQG�ID[LQJ��RQ�D�XVH�EDVLV��7KLV�PHDQV�WKH\�GR�
QRW�KDYH�WR�LQYHVW�LQ�WKH�HTXLSPHQW�RU�WKH�VWDII�IRU�WKHVH�IXQFWLRQV�6LQFH�FDSLWDOL]DWLRQ�LV�D�VLJQLILFDQW�LVVXH�IRU�VWDUWXS�
FRPSDQLHV�� LW� LV� FULWLFDO� WKDW� WKH\�GR�QRW�KDYH� WR�H[SHQG� IXQGV� WKH\�GR�QRW�KDYH�D�PDMRU�QHHG� IRU��7KLV�EHFRPHV�HYHQ�
PRUH� LPSRUWDQW� IRU� VSHFLDOL]HG� VXSSRUW� WKDW� FDQ� EH� H[SHQVLYH�� VXFK� DV� JUDSKLFV�� WKDW� LV� QHHGHG� RQO\�SHULRGLFDOO\� E\� D�
FRPSDQ\�

���)/25,'$�1$6$�%86,1(66�,1&8%$7,21�&(17(5

7KH�)ORULGD�1$6$�%XVLQHVV�,QFXEDWLRQ�&HQWHU�LV�D�EXVLQHVV�LQFXEDWRU�VHUYLQJ�WKH�ORFDWLRQ�QHHGV�RI�HDUO\�VWDJH�
WHFKQRORJ\�EDVHG� VPDOO� EXVLQHVV� IRUPDWLRQ�� JURZWK�� DQG�VXFFHVV��7KH� ,QFXEDWRU
V�PLVVLRQ� LV� WR� LQFUHDVH� WKH�QXPEHU�RI�
VXFFHVVIXO�WHFKQRORJ\�EDVHG�VPDOO�FRPSDQLHV�RULJLQDWLQJ�LQ��GHYHORSLQJ�LQ��RU�UHORFDWLQJ�WR�%UHYDUG�&RXQW\�LQ�WKH�6WDWH�
RI�)ORULGD��,W� LV�EHLQJ�VHW�XS�DV�D�QRQSURILW�FRUSRUDWLRQ��&XUUHQWO\�� LW�LV�PDQDJHG�E\�DQ�([HFXWLYH�'LUHFWRU��ZLWK�SROLF\�
GHFLVLRQV�PDGH�E\�DQ�([HFXWLYH�&RPPLWWHH�PDGH�XS�RI�UHSUHVHQWDWLYHV�IURP�WKH�WKUHH�,QFXEDWRU�SDUWQHUV�

7KH� ,QFXEDWRU� LV� RSHQLQJ� LWV� GRRUV� IRU� WKH� ILUVW� WHQDQWV� WR� RFFXS\� RIILFH� VSDFH� LQ� HDUO\� -XQH� ������ 6HYHUDO�
FRPSDQLHV�KDYH�EHHQ�DSSURYHG�DV�WHQDQWV�DQG�PDUNHWLQJ�HIIRUWV�DUH�FRQWLQXLQJ�WR�ILOO�WKH�DYDLODEOH�VSDFH�LQ�WKH�,QFXEDWRU�
ZLWK� TXDOLILHG� WHFKQRORJ\�EDVHG� FRPSDQLHV�� $� IRUPDO� RSHQLQJ� RI� WKH� ,QFXEDWRU� LV� SODQQHG� IRU� -XO\� ������ ZLWK�
JRYHUQPHQW��EXVLQHVV�DQG�ORFDO�RIILFLDOV�EHLQJ�LQYLWHG�WR�FHOHEUDWH�WKH�RSHQLQJ�

����,QFXEDWRU�3DUWQHUV

7KUHH� SDUWQHUV� FR�VSRQVRU� WKH� ,QFXEDWRU�� 7KH�1DWLRQDO�$HURQDXWLFV� DQG�6SDFH�$GPLQLVWUDWLRQ� �1$6$�� LV� WKH�
IHGHUDO�DJHQF\�FKDUJHG�ZLWK�DGPLQLVWHULQJ�WKH�FLYLOLDQ�VSDFH�SURJUDP�LQ�WKH�8QLWHG�6WDWHV��7KH�1$6$�.HQQHG\�6SDFH�
&HQWHU�� ORFDWHG� LQ� %UHYDUG� &RXQW\�� LQ� FHQWUDO� )ORULGD�� LV� WKH� ILHOG� RUJDQL]DWLRQ� WKDW� LV� LPSOHPHQWLQJ� WKH� ,QFXEDWRU�
SURJUDP�IRU�1$6$��1$6$�ZLOO�SURYLGH�VRPH�WHFKQLFDO�H[SHUWLVH�WR�WKH�,QFXEDWRU�WHQDQWV�WKURXJK�LWV�2XWUHDFK�3URJUDP��
$OVR��RQ�D�QRQLQWHUIHUHQFH�EDVLV��1$6$�ZLOO�DOORZ�WHQDQW�DFFHVV�WR�VRPH�RI�LWV�VSHFLDOL]HG�IDFLOLWLHV�DV�SDUW�RI�LWV�VXSSRUW�
IRU�WKH�,QFXEDWRU� �

7KH� 6WDWH� RI� )ORULGD� LV� DQRWKHU� SDUWQHU�� WKURXJK� LWV� 7HFKQRORJLFDO� 5HVHDUFK� DQG� 'HYHORSPHQW� $XWKRULW\�
�75'$���75'$�ZDV�FKDUWHUHG�LQ������E\�WKH�)ORULGD�/HJLVODWXUH�WR�VSRQVRU�SURJUDPV�WKDW�VLJQLILFDQWO\�EHQHILW�)ORULGD�
HGXFDWLRQ�� VSDFH� UHVHDUFK�� DQG� HFRQRPLF�GHYHORSPHQW��1$6$�DQG�75'$�KDYH� WHDPHG�SUHYLRXVO\�RQ� VHYHUDO� SURMHFWV�
WKDW�PHHW�WKH�JRDOV�RI�ERWK�RUJDQL]DWLRQV��7KH�,QFXEDWRU�LV�MXVW�WKH�ODWHVW�FROODERUDWLRQ�EHWZHHQ�WKH�WZR�RUJDQL]DWLRQV�

7KH�WKLUG�SDUWQHU�LQ�WKH�LQFXEDWRU�SURJUDP�LV�%UH\DUG�&RPPXQLW\�&ROOHJH��%&&���7KH�,QFXEDWRU�LV�SK\VLFDOO\�
ORFDWHG�RQ�%&&
V�7LWXVYLOOH��)/�FDPSXV��7KH�&ROOHJH�LV�SURYLGLQJ�WKH�IDFLOLW\�DV�ZHOO�DV�WKH�PDLQWHQDQFH��VHFXULW\��HWF��
WKDW� JRHV� DORQJ�ZLWK� WKH� IDFLOLW\�� ,Q� DGGLWLRQ�� %&&� LV� DOORZLQJ� WKH� ,QFXEDWRU� WHQDQWV� DFFHVV� WR� VRPH� RI� WKH�&ROOHJH
V�
ODERUDWRULHV�DQG�VKRSV��RQ�D�QRQ�LQWHUIHUHQFH�EDVLV�

$OWKRXJK�1$6$�VSRQVRUV�RU�FR�VSRQVRUV�VHYHUDO�RWKHU�LQFXEDWRUV�DW�RWKHU�ILHOG�FHQWHUV�WKURXJKRXW�WKH�FRXQWU\��
WKH�SDUWQHUVKLS�LQ�WKH�)ORULGD�1$6$�%XVLQHVV�,QFXEDWLRQ�&HQWHU�LV�XQLTXH�LQ�WKH�LQYROYHPHQW�RI�D�IHGHUDO�DJHQF\��D�VWDWH�
DJHQF\�DQG�D�FRPPXQLW\�FROOHJH�

����,QFXEDWRU�)DFLOLW\

$V�PHQWLRQHG�HDUOLHU��WKH�)ORULGD�1$6$�%XVLQHVV�,QFXEDWLRQ�&HQWHU�LV�ORFDWHG�RQ�%&&�7LWXVYLOOH�FDPSXV��,W�LV�
D� ������� VTXDUH�IRRW� IDFLOLW\� DYDLODEOH� IRU� VKRUW�WHUP� OHDVLQJ�� 2IILFHV� UDQJH� LQ� VL]H� IURP� ���� VTXDUH� IHHW� DQG� FRPH�
IXUQLVKHG��)OH[LEOH�VSDFH�VXLWDEOH�IRU�SURWRW\SH�GHYHORSPHQW�DQG�OLJKW�PDQXIDFWXULQJ�LV�DOVR�DYDLODEOH��GHSHQGLQJ�XSRQ�
WHQDQW�QHHGV�

����7HQDQW�6HUYLFHV

7HQDQWV� KDYH� UHDG\� DFFHVV� WR� D� YDULHW\� RI� VXSSRUW� VHUYLFHV� WR� KHOS� WKHP� LQ� WKHLU� EXVLQHVV� RSHUDWLRQ��6RPH�RI�
WKHVH��VXFK�DV�WKH�UHFHSWLRQLVW�DQG�DFFHVV�WR�FRQIHUHQFH�URRPV��DUH�LQFOXGHG�LQ�WKH�UHQW��2WKHU�VHUYLFHV��VXFK�DV�FRS\LQJ�
DQG�ID[LQJ��DUH�UHDGLO\�DYDLODEOH�RQVLWH�IRU�D�QRPLQDO�FKDUJH�

���



2WKHU�VHUYLFHV�WKDW�FDQ�RQO\�EH�SURYLGHG�RXWVLGH�WKH,QFXEDWRU�IDFLOLW\�ZLOO�EH�DUUDQJHG�IRU�E\�WKH�,QFXEDWRU�VWDII�
DQG�FKDUJHG�WR�WKH�WHQDQW��$OO�RIILFHV�DUH�ZLUHG�IRU�ERWK�YRLFH�DQG�GDWD�OLQHV��,QWHUQHW�DFFHVV�LV�SURYLGHG�IRU�DOO�WHQDQWV�
WKURXJK� WKH� &ROOHJH
V� QHWZRUN�� $� OLEUDU\� RI� FXUUHQW� WHFKQLFDO� MRXUQDOV� DQG� EXVLQHVV� SXEOLFDWLRQV� LV� ORFDWHG�ZLWKLQ� WKH�
,QFXEDWRU��,Q�DGGLWLRQ��WKH�&ROOHJH�SURYLGHV�DFFHVV�WR�LWV�OLEUDU\�IDFLOLWLHV�IRU�RWKHU�WHQDQW�QHHGV�

����,QFXEDWRU�6WDII

3UREDEO\� WKH� PRVW� LPSRUWDQW� VHUYLFH� SURYLGHG� WR� WHQDQWV� LQ� WKH� ,QFXEDWRU� LV� WKH� PDQDJHPHQW� RYHUVLJKW� DQG�
VXSSRUW�SURYLGHG�E\� WKH� ,QFXEDWRU�VWDII�DQG�WKH�YROXQWHHU�PHQWRUV�DQG�DGYLVRUV��7KH�([HFXWLYH�'LUHFWRU�LV� WKH�SULPDU\�
IRFXV� RI� WKLV� VXSSRUW��$� QHZ� WHQDQW� LQ� WKH� ,QFXEDWRU� LV� HQFRXUDJHG� WR� KDYH� D� GHWDLOHG� EXVLQHVV� SODQ�ZULWWHQ� EHIRUH� LW�
FRPHV�LQWR�WKH�,QFXEDWRU��+RZHYHU��LI�D�SODQ�KDV�QRW�\HW�EHHQ�SUHSDUHG��ZKLFK�LV�FRPPRQ�IRU�VWDUW�XS�FRPSDQLHV��RQH�RI�
WKH�WHUPV�RI�WKH�WHQDQW
V�OHDVH�DJUHHPHQW�LV�WKDW�RQH�EH�ZULWWHQ�ZLWKLQ����GD\V�RI�HQWHULQJ�WKH�,QFXEDWRU��7KH�([HFXWLYH�
'LUHFWRU�ZLOO�KHOS� WKH�FRPSDQ\�ZULWH� LWV�SODQ�DQG� UHYLHZ�WKH� ILQDO�SURGXFW��ZLWK�DVVLVWDQFH�IURP�D�QHWZRUN�RI�PHQWRUV�
DQG�DGYLVRUV�IURP�WKH�ORFDO�EXVLQHVV�FRPPXQLW\�

7KH� ,QFXEDWRU� LV� HVWDEOLVKLQJ� D� VHULHV� RI� PRQWKO\� VHPLQDUV� ZLWK� WRSLFV� WKDW� DUH� GLUHFWO\� UHODWHG WR� VPDOO�
EXVLQHVVHV� DQG� WKH� VSHFLDO� SUREOHPV� WKH\� IDFH�� 7KHVH� DUH� RUJDQL]HG� E\� WKH� ,QFXEDWRU� VWDII�� DQG� ZLOO� VRPHWLPHV� EH�
SUHVHQWHG�E\�WKHP��7KH�VKRUWHU�VHPLQDUV������KRXUV��DUH�KHOG�LQ�WKH�HYHQLQJ��ZKLOH�WKH�ORQJHU�RQHV�SODQQHG������KRXUV��
ZLOO�EH�FRQGXFWHG�RQ�ZHHNHQGV�WR�DOORZ�PD[LPXP�SDUWLFLSDWLRQ�DPRQJ�WKH�WHQDQWV�

����2II�6LWH�&OLHQWV

1RW� DOO� VWDUW�XS� FRPSDQLHV� FDQ� EH� DFFRPPRGDWHG� LQ� WKH� ,QFXEDWRU� IDFLOLW\� LWVHOI�� VRPHWLPHV� EHFDXVH� WKH�
FRPSDQ\�DOUHDG\�KDV�WRR�PDQ\�HPSOR\HHV�RU�UHTXLUHV�PDQXIDFWXULQJ�IDFLOLWLHV�QRW�DYDLODEOH�LQ�WKH�,QFXEDWRU��RU�EHFDXVH�
WKH\�DUH�DOUHDG\�HVWDEOLVKHG� LQ� ORFDWLRQV� WKDW�DUH�QRW� LQ�HDV\�FRPPXWLQJ�GLVWDQFH� WR� WKH� ,QFXEDWRU� IDFLOLW\� LQ�7LWXVYLOOH��
+RZHYHU�� PDQ\� RI� WKHVH� FRPSDQLHV� ZRXOG� OLNH� WR� SDUWLFLSDWH� LQ� VRPH� RI� WKH� DFWLYLWLHV� RI� WKH� ,QFXEDWRU�� VXFK� DV� WKH�
QHWZRUNLQJ� DPRQJ� WKH� WHQDQWV�� WKH�PRQWKO\� VHPLQDUV�� DQG�DFFHVV� WR� WKH� LQFXEDWRU� IDFLOLWLHV�DQG� WKH� VSHFLDO� IDFLOLWLHV�DW�
%&&�DQG�1$6$��)RU�DQ�DQQXDO�IHH��WHFKQRORJ\EDVHG�FRPSDQLHV�FDQ�EHFRPH�FOLHQWV�RI�WKH�,QFXEDWRUDQG�KDYH�DFFHVV�WR�
WKH�,QFXEDWRU
V�VKDUHG�FRPPRQ�DUHDV��VXFK�DV�LWV�FRQIHUHQFH�URRPV�DQG�OLEUDU\��DQG�WKH�DFWLYLWLHV�OLVWHG�DERYH��$OUHDG\��
FRPSDQLHV�IURP�RWKHU�SDUWV�RI�%UHYDUG�&RXQW\�DQG�VRPH�IURP�RXWVLGH�WKH�&RXQW\�KDYH�H[SUHVVHG�LQWHUHVW�LQ�EHFRPLQJ�
FOLHQWV�

���&21&/86,21

7KURXJK� RIIHULQJ� DIIRUGDEOH� VSDFH� DQG� VKDUHG� RIILFH� HTXLSPHQW� DQG� VHUYLFHV�� WKH� )ORULGD�1$6$� %XVLQHVV�
,QFXEDWLRQ� &HQWHU� ZLOO� PDNH� LW� SRVVLEOH� WR� UHGXFH� PDQ\� RI� WKH� FRVWV� DVVRFLDWHG� ZLWK� HVWDEOLVKLQJ� DQG� RSHUDWLQJ� D�
EXVLQHVV��6XSSRUW�IDFLOLWLHV�DQG�SURJUDPV�WR�WUDLQ�DQG�QXUWXUH�WKH�QHZ�HQWUHSUHQHXUV�LQ�WKH�HVWDEOLVKPHQW�DQG�RSHUDWLRQ�RI�
WKHLU�FRPSDQLHV�ZLOO�KHOS�QHZ�WHFKQRORJ\�EDVHG�YHQWXUHV�WR�KDYH�WKH�EHVW�SRVVLEOH�FKDQFH�RI�VXFFHVV�

�

���





)25(,*1�678'(176�,1�-$3$1

$NLNR�7VXJDZD��3K�'�

7KH�,QWHUQDWLRQDO�/LDLVRQ�2IILFH��6FKRRO�RI�6FLHQFH��

7KH�8QLYHUVLW\�RI�7RN\R��������+RQJR��%XQN\R�NX��7RN\R������-$3$1

�)$;����� �� �����������(�PDLO��WVXJDZD#LV�V�X�WRN\R�DF�MS�

$EVWUDFWV��-DSDQHVH�+LJKHU�(GXFDWLRQ�V\VWHP�LV�RYHUYLHZHG�DQG�GLVFXVVHG�DERXW�LWV�EULJKW�DQG�GDUN�VLGHV��,Q�������WKH�
QXPEHU�RI� IRUHLJQ� VWXGHQWV� KDG� VXUSDVVHG�������� IRU� WKH� ILUVW� WLPH��7KLV� UHSUHVHQWV�KDOI�RI� WKH�SODQ� WR�KDYH���������
IRUHLJQ�VWXGHQWV�LQ�-DSDQ�E\�WKH�\HDU�������,Q�WKH�8QLYHUVLW\�RI�7RN\R�PRUH�WKDQ�������IRUHLJQ�VWXGHQWV�DUH�VWXG\LQJ�
IURP����FRXQWULHV��7KH�VLWXDWLRQ�RI�WKRVH�IRUHLJQ�VWXGHQWV�LQ�-DSDQ�LV�LQWURGXFHG�

.H\ZRUGV��-DSDQHVH�+LJKHU�(GXFDWLRQ�6\VWHP��)RUHLJQ�6WXGHQWV�,Q�-DSDQ

�� -$3$1(6(�('8&$7,21�6<67(0

7KH�PRGHP�V\VWHP�RI� IRUPDO�HGXFDWLRQ� LQ� -DSDQ�ZDV� LQDXJXUDWHG� LQ������� ,Q������� WKH�)XQGDPHQWDO�/DZ�RI�
(GXFDWLRQ�DQG�WKH�6FKRRO�(GXFDWLRQ�/DZ�ZHUH�HQDFWHG��8QGHU�WKHVH�ODZV�D�IRUPDO�HGXFDWLRQDO�V\VWHP��D���������V\VWHP��
ZDV�HVWDEOLVKHG RQ�WKH�SULQFLSOH�RI�HTXDO�HGXFDWLRQDO��RSSRUWXQLW\�

%\�SURGXFW�RI�-DSDQ
V�HFRQRPLF�VXFFHVV��-DSDQHVH�HGXFDWLRQ�DFKLHYHV�D�PXFK�KLJKHU�OHYHO������RI�VWXGHQWV�ZLOO�
JUDGXDWH�IURP�KLJK�VFKRRO��7DEOH���VKRZV�QXPEHU�RI�LQVWLWXWLRQV��VWXGHQWV�DQG�WHDFKHUV�DW�WKH�-DSDQHVH�HGXFDWLRQV�

7KH� -DSDQHVH� HGXFDWLRQDO� V\VWHP� LV� KLJHO\� FHQWUDOL]HG�� IRVWHUV� XQLIRUPLW\� RI� VWDQGDUGV� DQG� DFKLHYHPHQW�� DQG�
HPSKDVL]HV�WKH�PDVWHU\�RI�VFKRRO�FXUULFXOXP��

8QGHU� WKLV� V\V\WHP�� VHULRXV� DFDGHPLF� GHYHORSPHQW� LV� VWUHVVHG� IURP� HDUO\� DJH��WKH� LQWHQVLW\� RI� VFKRROLQJ� LV�
PDLQWDLQHG� DW� D� KLJK� OHYHO� DQG� LQFUHDVHV� LQ� WKH�KLJK� VFKRRO�\HDUV�� WKH�FRPSHWLWLYH�KLJK� VFKRRO�DQG�XQLYHUVLW\�HQWUDQFH�
H[DPLQDWLRQV�� LQFHQWLYH�DQG�XUJHQF\�IRU�-DSDQHVH�FKLOGUHQ�WR�VWXG\�DQG�OHDUQ�WKH�VFKRRO�FXUULFXOXP�WR�WKH�EHVW�RI� WKHLU�
DELOLW\��DQG�HIIRUW�DQG�SHUVHYHUDQFH�DUH�YLHZHG�DV�PRUH�LPSRUWDQW�WKHQ�LQQDWH�DELOLW\�RU�DSWLWXGH�IRU�VFKRRO�DFKLHYHPHQW

7DEOH����6FKRRO�6WDWLVWLFV�LQ�-DSDQ

7\SH�RI�LQVW� ,QVWLWXWLRQV 6WXGHQWV 7HDFKHUV

.LQGHUJDUWHQV ������ ��������� �������
(OHPHQWDU\ ������ ��������� �������
/RZHU��QG ������ ��������� �������
8SSHU��QG ����� ��������� �������
6FKRROV�IRU�WKH�KDQGLFDSSHG ��� ������ ������
8QLYHUVLWLHUV ��� ��������� �������
-XQLRU�FROOHJHV ��� ������� ������
&ROOHJHV�RI�WHFKQRORJ\ �� ������ �����
6SHFLDO�WUDLQLQJ�FROOHJH ����� ������� ������
2WKHUV ����� ������� ������

727$/ ������ ���������� ���������

���
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7KH� DFFHSWDQFH� RI� VWXGHQWV� IURP� RWKHU� FRXQWULHV�
SOD\V�D�JUHDW�UROH�LQ�LPSURYLQJ�WKH�OHYHO�RI�HGXFDWLRQDO�DQG�
UHVHDUFK�VWDQGDUGV�ERWK�LQ�-DSDQ�DQG�LQ�WKH�RWKHU�FRXQWULHV�
FRQFHUQHG��,W�DOVR�VHUYHV�WR�LQFUHDVH�PXWXDO�XQGHUVWDQGLQJ�
DQG� IULHQGVKLS� EHWZHHQ� WKH� -DSDQHVH� DQG� RWKHU� SHRSOHV��
7KH� DFFHSWDQFH� RI� VWXGHQWV� IURP� GHYHORSLQJ� FRXQWULHV� LV�
H[WUHPHO\�VLJQLILFDQW�LQ�WKDW�-DSDQ
V�FRRSHUDWLRQ�ZLWK�WKHVH�
FRXQWULHV� FRQWULEXWHV� WR� WKH� GHYHORSPHQW� RI� VNLOOHG�
PDQSRZHU�

����7KH�1XPEHU�RI�)RUHLJQ�6WXGHQWV

'XULQJ� UHFHQW� \HDUV�� WKH� QXPEHU� RI� IRUHLJQ�
VWXGHQWV�VWXG\LQJ�LQ�-DSDQ�KDV�EHHQ�LQFUHDVLQJ�UDSLGO\��$V�
RI 0D\� ��� ������ DSSUR[LPDWHO\� ������� IRUHLJQ� VWXGHQWV�
IURP�����FRXQWULHV�ZHUH� VWXG\LQJ�DW�-DSDQHVH�XQLYHUVLWLHV�
DQG�FROOHJHV��

-DSDQHVH� *RYHUQPHQW� KDV� D� SODQ� WR� LQFUHDVH� WKH�
QXPEHU� RI� IRUHLJQ� VWXGHQWV� LQ� -DSDQ� WR� �������� E\� WKH�
EHJLQQLQJ�RI�WKH���VW�FHQWXU\�

)LUVW�ILJXUH�VKRZV�WKH�QXPEHU�RI�IRUHLJQ�VWXGHQWV�
LQ�-DSDQ�LQ�ILVFDO�\HDUV��)RUHLJQ�VWXGHQWV�DUH�FODVVLILHG�LQWR�
WKUHH� FDWHJRULHV�� WKDW� LV�� VHOI�VXSSRUWHG� VWXGHQWV�� -DSDQHVH�
JRYHUQPHQW� VXSSRUWHG� VWXGHQWV� �0RQEXVKR� VWXGHQWV�� DQG�
IRUHLJQ� JRYHUQPHQW� VSRQVRUHG� VWXGHQWV�� $OPRVW� ���� RI�
IRUHLJQ�VWXGHQWV�DUH�VHOI�VXSSRUWHG�VWXGHQWV�

6HFRQG� )LJXUH� VKRZV� WKH� QXPEHU� RI� IRUHLJQ�
VWXGHQWV� LQ� WKH� 8QLYHUVLW\� RI� 7RN\R� LQ� ILVFDO� \HDUV�� 7KH�
8QLYHUVLW\� RI� 7RN\R� LV� WKH� ROGHVW� QDWLRQDO� XQLYHUVLW\� LQ�
-DSDQ�� ,W� RIIHUV� FRXUVHV� LQ� HVVHQWLDOO\� DOO� DFDGHPLF�
GLVFLSOLQHV� DW� ERWK� XQGHUJUDGXDWH� DQG�JUDGXDWH� OHYHOV� DQG�
SURYLGHV�UHVHDUFK�IDFLOLWDWHV�IRU�WKRVH�GLVFLSOLQHV�

,Q�������PRUH�WKDQ�������IRUHLJQ�VWXGHQWV�IURP����FRXQWULHV�DUH�VWXG\LQJ�DW�WKH�8QLYHUVLW\�RI�7RN\R�

��� ��&LUFXPVWDQFHV�IRU�)RUHLJQ�6WXGHQWV

7KH�PDMRU�SUREOHP�IRU�IRUHLJQ�VWXGHQWV�LQ�-DSDQ�LV�VXPPDUL]HG�

)LQDQFHV�
&LUFXPVWDQFHV�IRU�IRUHLJQ�VWXGHQWV�DUH�TXLWH�GLIIHUHQW�EHWZHHQ�VHOI�VXSSRUWHG�VWXGHQWV�DQG�0RQEXVKR�VWXGHQWV��

ZKR�JHW�D�VFKRODUVKLS�RI�DERXW��������SHUPRQWK��0RQEXVKR�VWXGHQWV�HQMR\�WKHLU�UHVHDUFK�DQG�DOVR�-DSDQHVH�OLYHV�
7KRXJK� ��� SHUFHQW� RI� 6HOI�VXSSRUWHG� VWXGHQWV� FDQ� JHW� SULYDWH� RUJDQL]DWLRQV
� VFKRODUVKLS�� RWKHU� ��� SHUFHQW� RI�

VHOI�VXSSRUWHG�VWXGHQWV�KDYH�WR�ZRUN�E\�WKHPVHOYHV��
7R� VWXG\� LQ� -DSDQ�� HVSHFLDOO\� LQ� 7RN\R�� ZKHUH� HYHU\� SULFHV� DUH� H[SHQVLYH�� VHOI�VXSSRUWHG� VWXGHQWV� ILQG� LW�

GLIILFXOW�WR�NHHS�ERG\�DQG�VRXO��
-DSDQHVH�*RYHUQPHQW�SHUPLWV�IRU�IRUHLJQ�VWXGHQWV�WR�ZRUN���KRXUV�D�GD\�

+RXVLQJ�
7KH�KRXVLQJ� VLWXDWLRQ� LQ� -DSDQ� LV�QRW� VDWLVIDFWRU\��7KH�8QLYHUVLW\�RI�7RN\R�KDV� WZR�,QWHUQDWLRQDO�/RGJHV�DQG�

,QWHUQDWLRQDO�6WXGHQWV�+DOO��+RZHYHU��DFFRPPRGDWLRQ�FDQQRW�EH�RIIHUHG�WR�DOO�VWXGHQWV��DQG�PDQ\�IRUHLJQ�VWXGHQWV�KDYH�
WR�UHQW�DSDUWPHQWV�RU�SULYDWH�VWXGHQWV�KRXVHV��7DEOH���VKRZV�WKH�VLWXDWLRQ�RI�KRXVLQJ�IRU�IRUHLJQ�VWXGHQWV�LQ�-DSDQ�DV�RI�
0D\������

���



7DEOH����+RXVLQJ�IRU�)RUHLJQ�6WXGHQWV�LQ�-DSDQ

1R��RI�VWXGHQWV��� +RXVLQJ
�������������� ,QWHUQDWLRQDO� ORGJHV� RI� XQLYHUVLWLHV�

SXEOLF�VHUYLFH
�������������� *RYHUQPHQW�UHODWHG�ORGJH
��������������� $SDUWPHQWV�RU�SULYDWH�VWXGHQW�KRXVHV

��7RWDO�QXPEHU�RI�IRUHLJQ�VWXGHQWV�LV�������

-DSDQHVH�/DQJXDJH�

-DSDQHVH� ODQJXDJH� LV� YHU\� GLIILFXOW� EHFDXVH� LWV� JUDPPDU� LV� DEVROXWHO\� GLIIHUHQW� IURP� RWKHU� ODQJXDJH�� 7KH�
8QLYHUVLW\� RI�7RN\R� KDV� WKH� LQWHQVLYH� FRXUVH� RI� -DSDQHVH� ODQJXDJH� IRU� VL[�PRQWKV� DJDLQVW� IRUHLJQ� VWXGHQWV� DIWHU� WKHLU�
DUULYDO�WR�-DSDQ��%XW�WKLV�SHULRG�LV�QRW�RIWHQ�DGHTXDWH�IRU�SHRSOH�ZLWK�GLIIHUHQW�ODQJXDJH�EDFNJURXQG�

,Q� UHFHQW� \HDUV� WKH� QXPEHU� RI� -DSDQHVH� JRLQJ� WR� WKH�8QLWHG� 6WDWHV� KDV� H[SORGHG��ZKLOH� WKH� IORZ� LQ� WKH�RWKHU�
GLUHFWLRQ� KDV� VWDJQDWHG�� 7KXV� WKH� H[FKDQJH� ILHOG� KDV� EHJXQ� WR� UHVHPEOH� WKDW� RI� WKH� ELODWHUDO� WUDGH� DQG� LQYHVWPHQW�
LPEDODQFHV�LQ�WKH�QXPEHU�RI�VWXGHQW�H[FKDQJHV��7KH�H[SODQDWLRQV�IRU�WKH�ORZ�QXPEHUV�DUH�IDPLOLDU��ODQJXDJH�GLIILFXOWLHV��
ILQDQFHV�� ODFN� RI� DFFRPPRGDWLRQV�� FUHGLW� WUDQVIHU� LVVXHV�� DQG� WKH� OLNH�� -DSDQ� DSSHDUV� WR� EH� WDNLQJ� WRZDUG� D�PRUH�SUR�
DFWLYH�VWDQFH�RQ�FXOWXUDO�DQG�HGXFDWLRQDO�H[FKDQJHV�

5()(5(1&(6

$PDQR��,����������7KH�%ULJKW�DQG�'DUN�6LGHV�RI�-DSDQHVH�(GXFDWLRQ��7KH�-DSDQ�)RXQGDWLRQ�1HZVOHWWHU�
;,;�126����� ���

0LQLVWU\�RI�(GXFDWLRQ��6FLHQFH��6SRUWV�DQG�&XOWXUH��-DSDQ���������,Q��0RQEXVKR�
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%HWW\�3��3UHHFH

3K\VLFV�7HDFKLQJ�5HVRXUFH�$JHQW�
$PHULFDQ�$VVRFLDWLRQ�RI�3K\VLFV�7HDFKHUV�
����1�5LYHUVLGH��,QGLDODQWLF�)/�������

3KRQH�)D[��������������

$EVWUDFW�� (GXFDWRUV� DQG� VFLHQWLVWV� WO�IRXJKRXW� WKH� ZRUOG� PD\� DFFHVV WO�H� LQIRUPDWLRQ� DQG� PHGLD� UHVRXUFHV� RI� WKH�
1DWLRQDO� $HURQDXWLFV� DQG� 6SDFH� $JHQF\� RI� WO�H� 86$� WKURXJK� WZR� PDLQ� V\VWHPV�� � WKH� 1$6$� (GXFDWRUV
� 5HVRXUFH�
&HQWHUV� DQG� WO�H� 1$6$� &HQWUDO� 2SHUDWLRQ� RI� 5HVRXUFHV� IRU� (GXFDWRUV�� 0DWHULDOV� DQG� PHWO��GV� IRU� VXFK� DFFHVV� DUH�
GHVFULEHG�

.H\ZRUGV��VSDFH��VSDFH�HGXFDWLRQ��1$6$��VSDFH�IOLJKW��VSDFH�OLYLQJ��VSDFH�VWDWLRQ��VSDFH�VKXWWOH��DVWURQDXWV

1$6$�� WKH� 1DWLRQDO� $HURQDXWLFV� DQG� 6SDFH� $JHQF\� RI� WKH� 8QLWHG� 6WDWHV�� KDV� H[WHQVLYH� PDWHULDOV� LQ� PDQ\�
PHGLD� DYDLODEOH� WR� HGXFDWRUV� WKURXJKRXW� WKH� ZRUOG�� 7KLV� SDSHU� ZLOO� GHVFULEH� LQ� GHWDLO� WKH� PDWHULDOV�� SURYLGH� VRPH�
VDPSOHV�� DQG� JLYH� LQIRUPDWLRQ� DERXW� WKH� GLIIHUHQW� ZD\V� LQ� ZKLFK� HGXFDWRUV� �DQG� UHVHDUFKHUV�� WRR�� FDQ� DFFHVV� WKHVH�
PDWHULDOV��,Q�PDQ\�FDVHV��D�VLPSOH�OHWWHU�PDNLQJ�D�UHTXHVW�IRU�D�VSHFLILF�NLQG�RI�LQIRUPDWLRQ�LV�DGHTXDWH��LQ�RWKHU�FDVHV��
PRUH�VRSKLVWLFDWHG�PHWDOORLGV�RI�FRPPXQLFDWLRQ�FDQ�EH�XVHG�WR�DFFHVV�DQG�UHWULHYH�LQIRUPDWLRQ�

7KH�PDWHULDOV� DYDLODEOH� LQFOXGH� VXFK� WRSLFV� DV� WKH�6KXWWOH�� UHSDLULQJ� WKH�+XEEOH�7HOHVFRSHLQ� VSDFH�� OLYLQJ� LQ�
VSDFH�� YDULRXV� VFLHQFH� H[SHULPHQWV� FDUULHG� RXW� LQ� VSDFH� E\� ERWK� 6KXWWOH� $VWURQDXWV� DQG� XQPDQQHG� VDWHOOLWHV�� 6RPH�
GLVFXVVLRQ�ZLOO�EH�LQFOXGHG�RQ�MRLQW�VSDFH�DFWLYLWLHV�EHWZHHQ�WKH�86�DQG�RWKHU�FRXQWULHV��2SSRUWXQLWLHV�ZLOO�EH�SURYLGHG�
IRU�SDUWLFLSDQWV�WR�H[DPLQH�PDWHULDOV�DQG�PDNH�UHTXHVWV�IRU�LWHPV��ZKLFK�DSSHDU�YDOXDEOH�WR�WKHP�

(GXFDWRUV¶��ZKR�ZLVK� WR� VLPSO\� UHYLHZ�ZKDW�PDWHULDOV� DUH� DYDLODEOH� DW� WKH�.HQQHG\�6SDFH�&HQWHU�(GXFDWRUV
�
5HVRXUFH�&HQWHU�� RU� DQ\�RI� WKH� WZHOYH�RWKHU� VLPLODU�FHQWHUV�� DUH�ZHOFRPH� WR�ZDON� LQ�DW� DQ\� WLPH� WKH�FHQWHUV�DUH�RSHQ��
:KHQ� HGXFDWRUV�SODQ� WR�YLVLW� WKH�FHQWHUV�� WKH\� VKRXOG�FDOO� DO�HDG�DQG�PDNH� UHVHUYDWLRQV� LI� WKH\�ZLVK� WR�XVH� WKH�DXGLR��
SKRWRJUDSKLF�� YLGHR� RU� FRPSXWHU� HTXLSPHQW� WR� PDNH� FRSLHV� RQ� WKHLU� RZQ� EODQNV� RI� WKH� KXQGUHGV� RI� LWHPV� DYDLODEOH��
7KHVH� PDWHULDOV� LQFOXGH� YLGHRFDVVHWWHV�� VOLGHV�� FRPSXWHU� VRIWZDUH�� OHVVRQ� SODQV�� DQG� KLVWRULFDO� SXEOLFDWLRQV�� 3ULQWHG�
PDWHULDOV�PD\� EH� FRSLHG� IUHH� RI� FKDUJHV��(YHU\� HGXFDWRU�ZKR�YLVLWV� VXFK� D� FHQWHU� UHFHLYHV� D� SDFNHW� RI� SXEOLF� GRPDLQ�
LQIRUPDWLRQ�UHODWHG�WR�D�YDULHW\�RI�VSDFH�UHODWHG�WRSLFV�

7R�REWDLQ�DQ�(GXFDWLRQDO�0DWHULDOV�&DWDORJ�RI�LWHPV�DYDLODEOH�ZRUOG�ZLGH��HGXFDWRUV�RU�VFLHQWLVWV�VKRXOG�FRQWDFW�
1$6$�&25(�/RUDLQ�&RXQW\�-96�������5RXWH����6RXQG��2EHUOLQ�2KLR��86$��SKRQH�������������H[W�������ID[�����
����������)RU� D� VPDOO� IHH� SOXV�PDLOLQJ� FKDUJHV�� DQ\� LWHPV�PD\�EH�RUGHUHG��([DPSOHV� RI� FDWDORJ� LWHPV� LQFOXGH��YLGHR�
FDVVHWWHV������9+6�RU������80$7,&��7R\V�LQ�6SDFH�RU�/LYLQJ�LQ�6SDFH���VOLGH�SURJUDPV��6SDFH�6WDWLRQ)UHHGRP�ZLWO��
LQWHUQDWLRQDO� SDUWQHUV��� ILOPVWULS� SURJUDPV� �3ULQFLSOHV� RI� 5RFNHWU\� RU� $VWURQRP\�3ODQHWV��� FRPSXWHU� VRIWZDUH�
�$VWURJUDIL[��� GDWD� EDVH�� JDPHV�� JUDSKLFV���&'�520V�ODVHUGLVFV� �D� ��ZHHN�PRGXOH�RQ� VSDFH�ERUQH� LPDJLQJ� UDGDU� IRU�
MXQLRU�VHQLRU�KLJK VWXGHQWV�LQFOXGLQJ�&5�520��WHDFKHU
V�UHVRXUFH�JXLGH�DQG�HGXFDWLRQDO�YLGHRWDSHV��

7KH� DVVLVWDQFH� RI� 6WHYH� 'XWF]DN�� &KLHI�� (GXFDWLRQ� 6HUYLFHV� %UDQFK�� 1$6$�� DQG� -DQHW� 2
6XOOLYDQ�� &DURO\Q�
6ZDLQ�DQG�&DUPHQ�-DUYLV�RI�WKH�1$6$�(GXFDWRUV
�5HVRXUFH�&HQWHU��DOO�DW.HQQHG\�6SDFH�&HQWHU��)ORULGD��ODXQFKLQJ�VLWH�
RI�WO�H�6SDFH�6KXWWOH��LV�JUDWHIXOO\�DFNQRZOHGJHG��
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%HWW\�3��3UHHFH�
6RFLHW\�RI�:RPHQ�(QJLQHHUV

����1�5LYHUVLGH��,QGLDODQWLF�)/�������86$�
3KRQH�)D[��������������

$EVWUDFW�� 8QGHU� WKH� 6WDWHZLGH� 6\VWHPLF� ,QLWLDWLYH� SURJUDPV�� VWDWHV� DQG� ORFDO� JURXSV� ZRUN� LQ� SDUWQHUVKLSV� ZLWK� WKH�
1DWLRQDO� 6FLHQFH� )RXQGDWLRQ� WR� GHYHORS� D� ZLGH� YDULHW\� RI� VWUDWHJLHV� WR� UHIRUP� WKH� HQWLUH� HGXFDWLRQDO� LQIUDVWUXFWXUHV��
7HDFKHU�SUHSDUDWLRQ�DQG�HQKDQFHPHQW��XUEDQ�DQG�UXUDO�FROODERUDWLYH�DQG�UHJLRQDO�FHQWHUV�IRU�PLQRULWLHV�DUH�VRPH�RI�WKHVH�
LQLWLDWLYHV�

.H\ZRUGV��WHDFKHU�SUHSDUDWLRQ��WHDFKHU�HQKDQFHPHQW��HGXFDWLRQ�FROODERUDWLYH��SDUWQHUVKLSV

7KH� 6WDWHZLGH� 6\VWHPLF� ,QLWLDWLYH� �66,�� SURJUDP� RI� WKH� 1DWLRQDO� 6FLHQFH� )RXQGDWLRQ� RI� WKH� 86$�� EHJXQ� LQ�
������ IRVWHUV� IDU�UHDFKLQJ�FKDQJH�DQG� LPSURYHPHQW� LQ�PDWKHPDWLFV��VFLHQFH�DQG� WHFKQRORJ\�HGXFDWLRQ��7KH�XQGHUO\LQJ�
SUHPLVH�LV�WKDW��WR�DWWDLQ�ZRUOG�FODVV�VWDQGDUGV��WKH�8QLWHG�6WDWHV�PXVW�UHSODFH�LVRODWHG�DQG�SLHFHPHDO�UHIRUP�HIIRUWV�ZLOO�
PRUH� DPELWLRXV�� FRRUGLQDWHG�� DQG� FRKHUHQW� DSSURDFKHV� WR� UHIRUP� WKH� LQIUDVWUXFWXUH�� FDSDELOLWLHV� DQG� DFWLYLWLHV� RI� WKH�
V\VWHP�VR�WKDW�DOO�VWXGHQWV�UHFHLYH�KLJK�TXDOLW\�VFLHQFH�DQG�PDWKHPDWLFV�HGXFDWLRQ�

:RUNLQJ�LQ�SDUWQHUVKLS�ZLOO�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�WKURXJK�FRRSHUDWLYH�DJUHHPHQWV��WKH�66,�SURJUDP�
UHSUHVHQWV� D� VWUDWHJ\� WR� GHYHORS� H[FHOOHQFH� LQ� PDWKHPDWLFV� DQG� VFLHQFH� HGXFDWLRQ� E\� VWUHQJWKHQLQJ� WKH� VWDWHV
�
LQIUDVWUXFWXUHV�WKRXJK�DOLJQPHQW�RI�VWDWH�SROLFLHV�DQG�UHVRXUFHV��7KLV�UHTXLUHV�WKH�FROODERUDWLRQ�RI�HGXFDWRUV�DW�DOO�OHYHOV��
EXVLQHVV�DQG�LQGXVWU\��SDUHQWV��SROLF\�PDNHUVDQG�WKH�FRPPXQLW\�DW�ODUJH�

7KH�66,�SURJUDP�FRYHUV�QRW�RQO\�WKH�EDVLF�LQLWLDWLYHV�ZLOO�WKH�LQGLYLGXDO�VWDWHV�EXW�DOVR�VHYHUDO�RWKHU�SURJUDPV�
VXFK� DV� WKH� &ROODERUDWLYH� IRU� ([FHOOHQFH� LQ� 7HDFKHU� 3UHSDUDWLRQ�� WKH� 8UEDQ� 6\VWHPLF� ,QLWLDWLYHV�� WKH� 5XUDO� 6\VWHPLF�
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