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$GXOW HGXFDWLRQ�DQG�ZRPHQ�LQ�3RUWXJDO��D�UHYLHZ�RI�WKH�OLWHUDWXUH�����������

(OLVDEHWH�&RUUHLD�%5,72���0DUWD�$%(/+$���0DQXHOD�%DUUHWR�181(6�

�8QLYHUVLW\�RI�3RUWR��)DFXOW\�RI�$UWV��,QVWLWXWH�RI�6RFLRORJ\��2SRUWR��3RUWXJDO� (PDLO��HOLVDEHWH�EULWR#JPDLO�FRP
�8QLY� 3RUWXFDOHQVH��3RUWXFDOHQVH�,QVWLWXWH�IRU�+XPDQ�'HYHORSPHQW� ,133��2SRUWR��3RUWXJDO� (PDLO�PDEHOKD#XSW�SW�

�8QLY� 3RUWXFDOHQVH��3RUWXFDOHQVH�,QVWLWXWH�IRU�/HJDO�5HVHDUFK� ,-3��2SRUWR��3RUWXJDO� (PDLO��PQXQHV#XSW�SW

$EVWUDFW

VXEMHFW� RI� DURXQG� ���� VFLHQWLILF� SXEOLFDWLRQV�� ��� RI� WKHP� FHQWHUHG� RQ� WKH� LPSDFW� RI� WKH� FRXUVHV� LQ� ZRPHQ� DQG� VSHFLILFDOO\�
UHJDUGLQJ�WKH�SURPRWLRQ�RI�LQIRUPDWLRQ�OLWHUDF\�FRPSHWHQFLHV��7KH�SUHVHQW�SDSHU�LQWHQGV�WR�DQDO\]H�WKRVH�SXEOLFDWLRQV��DLPLQJ�WR�
FKDUDFWHUL]H�WKHP�DQG�LGHQWLI\�WKH�UHVXOWV�WKDW�ZHUH�DFKLHYHG�UHJDUGLQJ�WKH�DVVHVVPHQW�DQG�LPSDFW�RI�WKH�FRXUVHV�LQ�WKH�VWXGH
OLYHV��7KH�PHWKRGV�DSSOLHG�FRLQFLGH�ZLWK�WKH�RQHV�RI�D�OLWHUDWXUH�UHYLHZ��LQFOXGLQJ�ELEOLRJUDSKLF�VHDUFK�DQG�UHWULHYDO�DQG�FRQWHQW�
DQG� ELEOLRPHWULF� DQDO\VLV�� 5HVXOWV� VKRZ� WKDW� DOWKRXJK� OLWWOH� DWWHQWLRQ� LV� JLYHQ� E\� WKH� VFLHQWLILF� FRPPXQLW\� WR� WKLV� VXEMHFW�� WKH�
LPSDFW�RQ�WKH�OLYHV�RI�WKH�ZRPHQ�WKDW�DWWHQGHG�WKH�FRXUVHV�LV�VLJQLILFDQW�DQG�ZRUWK\�RI�IXUWKHU�LQYHVWPHQW�DQG�GHYHORSPHQW�
.H\ZRUGV�� $GXOW�HGXFDWLRQ� :RPHQ� ()$�FRXUVHV�� 3RUWXJDO

,QWURGXFWLRQ

,Q� WKH� EHJLQQLQJ� RI� WKH� ODVW� GHFDGH� RI� WKH� ��WK� FHQWXU\�� WKH� )UHQFK� SKLORVRSKHU� &RQGRUFHW� GHIHQGHG� LQ� KLV� &LQT�
LQVWUXFWLRQ� SXEOLTXH �������� DV� ZHOO� LQ� WKH�

������� WKH� LGHD�RI� OLIHORQJ� OHDUQLQJ��DQG� WKHUHIRUH�DGXOW�HGXFDWLRQ�ZKLFK�� LQ� WKH�FRQWH[W�RI�XQLYHUVDO�HGXFDWLRQ��KH�
FRQVLGHUV�IXQGDPHQWDO�FRQGLWLRQV�RI�GHPRFUDF\��D�ZD\�RI�HQVXULQJ�WKDW�HYHU\�FLWL]HQ�FDQ�SDUWLFLSDWH�LQ�WKH�FLYLO�OLIH��
SHUIRUP� DW� KLV� EHVW� LQ� KLV� SURIHVVLRQ�� LQ� UXUDO� HFRQRPLHV� DV�ZHOO� DV� LQ� XUEDQ�� DQG� ILQDOO\� WDNH� HQOLJKWHQHG� SDUW� LQ�
SROLWLFV� DQG� SXEOLF� GHFLVLRQ� PDNLQJ�� &RQGRUFHW� JLYHV� SDUWLFXODU� LPSRUWDQFH� WR� WKH� OHDUQLQJ� RI� ZRPHQ� ZKRP� KH�

&RQVWLWXWLRQ�LV�D�FRQGLWLRQ�IRU�LWV�GHYHORSPHQW�DQG�D�JHQXLQHO\�LQFOXVLYH�GHPRFUDF\ ��������WKXV�EHLQJ�RQH�RI�WKH�
SLRQHHUV�RI�WKH�ILJ

TXHVWLRQ� E\� JRYHUQPHQWV� DQG� SROLWLFLDQV�� ULJKW� DIWHU� WKH� �VW�� EXW� PDLQO\� DIWHU� WKH� �QG� ZRUOG� ZDU� LW� VWDUWHG� WR� EH�
FRQVLGHUHG� DV� DQ� HVVHQWLDO� SDUW� RI� WKH� ZHOIDUH� VWDWH� DQG� WKHUHIRUH� ODZV�� UHJXODWLRQV� DQG� SURJUDPV� EHJDQ� WR� EH�
SURPXOJDWHG�DQG�GHYHORSHG�DOO�RYHU�WKH�ZRUOG��UHJDUGLQJ�WZR�GLIIHUHQW�SRLQWV�RI�YLHZ��RQH�KXPDQLVW��ZKLFK�SUHYDLOHG�
GXULQJ�WKH������DQG������GHFDGHV��DQG�WKH�RWKHU�HFRQRPLFLVW��ZKLFK�DSSHDUV�WR�KDYH�JDLQHG�VWUHQJWK�LQ�RXU�SUHVHQW�
VRFLHW\��)LHOG���������

3RUWXJDO��D�FRXQWU\�PDUNHG�E\�D�IDVFLVW�GLFWDWRUVKLS�GXULQJ�PRVW�RI�WKH���WK�FHQWXU\��DUULYHG�DW�WKH�ODVW�TXDUWHU�RI�WKH�
FHQWXU\�ZLWK�D�VXEVWDQWLDO�UDWH�RI�LOOLWHUDF\��DURXQG�������KDYLQJ�WKH�PDQGDWRU\�DQG�IUHH�HGXFDWLRQ�IRU�HLJKW�\HDUV�
EHHQ�RQO\�LQWURGXFHG�LQ�������RQH�\HDU�EHIRUH�WKH�FDUQDWLRQV�UHYROXWLRQ��6LQFH�WKH�UHYROXWLRQ��WKH�SXEOLF�SROLFLHV�RI�
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DGXOW�HGXFDWLRQ�ZHUH�PDUNHG�E\�GLVFRQWLQXLW\��WKRXJK�WKH�ILUVW�\HDUV�DVVLVWHG�WR�FXOWXUDO�DQG�HGXFDWLRQDO�FDPSDLJQV�
GHYHORSHG�PDLQO\�LQ�WKH�UXUDO�DQG�KLQWHUODQG�DUHDV�E\�WKH�*HQHUDO�'LUHFWLRQ�RI &RQWLQXLQJ�(GXFDWLRQ��IROORZLQJ��QRW�
WKH� SHUVSHFWLYH� RI� OLWHUDF\� LQ� LWVHOI�� EXW� SDUWLFXODUO\� WKH� RQH� RI� SURPRWLQJ� SRSXODU� FXOWXUH� DQG�� WKURXJK� WKH�

WH��
�������

$IWHU�VHYHUDO�\HDUV�RI�LQWHUPLWWHQW�SROLFLHV��LQ������D�JRYHUQPHQW�RI�WKH�6RFLDOLVW�3DUW\�IRUPHG�D�WDVN�IRUFH�IRU�WKH�
GHYHORSPHQW�RI�DGXOW�HGXFDWLRQ�DQG� WUDLQLQJ�� WKURXJK�ZKLFK�D�QDWLRQDO�SURJUDP�RI�DGXOW�HGXFDWLRQ�ZDV�GHYHORSHG�
DLPLQJ�WR�FURVV�FHUWLILHG�HGXFDWLRQ�ZLWK�OLIHORQJ�OHDUQLQJ��HVSHFLDOO\�SURIHVVLRQDO�WUDLQLQJ��$1()$��*0()$� �������
$V� D� UHVXOW� RI� WKLV� SROLF\�
HGXFDWLRQ� DQG� WUDLQLQJ�� WKH� VR� FDOOHG� ()$� FRXUVHV�� WKH� SURJUDP� HQGXUHG� EHWZHHQ� ����� DQG� ������ ZKHQ� LW� ZDV�
VXGGHQO\�FORVHG�E\�WKH�QHZ�JRYHUQPHQW�RI�WKH�FRDOLWLRQ�EHWZHHQ�WKH�6RFLDO�
ZKLFK� LPSOHPHQWHG� ULJRURXV� DXVWHULW\� SROLFLHV� LQ� DOO� GRPDLQV� ,Q� ������ ZLWK� WKH� 6RFLDOLVW� 3DUW\� DJDLQ� LQ� WKH�
JRYHUQPHQW�� WKH� DGXOW� HGXFDWLRQ�SROLF\�ZDV� UHVXPHG�DQG� D�QHZ�SURJUDP� �4XDOLILFD
DSSOLHG�ZLWK� � WKH� �JRDOV� �RI� �SURPRWLQJ� � WKH� �SURGXFWLYLW\�� LQQRYDWLRQ DQG� �JURZWK� �RI� � WKH� �FRXQWU\� � WKURXJK� � WKH�

IRUPDO�HGXFDWLRQ�RU�QHHG�WR�GHYHORS�QHZ�VNLOOV��$14(3��������

7KH�DGXOW�HGXFDWLRQ�DQG�WUDLQLQJ SROLF\�DQG�WKH�FRQVHTXHQWLDO�SURJUDPV�DSSOLHG�GXULQJ�WKH�ODVW����\HDUV�ZHUH�EDVHG�
RQ� WKHRUHWLFDO� SULQFLSDOV�� DQG� WKHLU� UHVXOWV� VWXGLHG� DQG� HYDOXDWHG� E\� SURIHVVLRQDOV� DQG� UHVHDUFKHUV�� UHVXOWLQJ� LQ�
VFLHQWLILF�SXEOLFDWLRQV��,Q�VSHFLDO��WKH�()$�FRXUVHV�GHYHORSHG�WKURXJK�WKH�ODWH�1HZ�2SSRUWXQLWLHV SURJUDP�UHVXOWHG�
LQ�DURXQG���� SXEOLFDWLRQV��DFFRUGLQJ�WR�WKH�6FLHQWLILF�2SHQ�$FFHVV�5HSRVLWRULHV�RI�3RUWXJDO SRUWDO��5&$$3��DQG�D�

UPDWLRQ�OLWHUDF\�TXHVWLRQV�

ZHUH�DOVR�VXEMHFW�WR�VHYHUDO�VWXGLHV��%HWZHHQ�������WKH�ILUVW�\HDU�RI�WKH�FORVLQJ�RI�WKH�1HZ�2SSRUWXQLWLHV�SURJUDP��
DQG� ������ KRZ�PDQ\� GRFXPHQWV� FRQVLGHULQJ� WKH� ()$� FRXUVHV� DQG� WKHLU� LPSDFW� RQ�ZRPHQ� DQG� WKH� SURPRWLRQ� RI�
LQIRUPDWLRQ�OLWHUDF\�ZHUH�SXEOLVKHG"�:KR�VWXGLHG�WKHP��ZKDW�ZHUH�WKH�UHVXOWV"

'HSDUWLQJ� IURP�D�UHVHDUFK�FRQGXFWHG�RQ� WKH�VXEMHFW�DQG�FRQFOXGHG� LQ������E\�%ULWR���������DQG�ZLWK� WKH�SULPDU\�
JRDO�RI�SURYLGLQJ�XVHIXO�LQIRUPDWLRQ�IRU�WKH�GHYHORSPHQW�RI�WKH�QHZ�4XDOLILFD�SURJUDPV��WKH�SUHVHQW�SDSHU�LQWHQGV�WR�
DQDO\]H��WKRVH��SXEOLFDWLRQV��DLPLQJ��WR��LGHQWLI\��WKH�UHVXOWV�WKDW�ZHUH�DFKLHYHG��LQ�WHUPV�RI�DVVHVVPHQW�DQG�LPSDFW�RI�
WKH�FRXUVHV�LQ� WKH�ZRPHQ
WKRVH��ZRUNV��ZHUH��GHYHORSHG���WKH��W\SH��RI�SXEOLFDWLRQV�DQG�WKH�UHVHDUFK�ILHOGV�WKDW�OHG�WR�WKH�SDUWLFXODU�UHVHDUFKHV�
WKH�PRVW�LQIOXHQWLDO�DXWKRUV�DQG�WKH�QHWZRUN�RI�FLWDWLRQV��DQG��FROODERUDWLRQ��EHWZHHQ��DXWKRUV� �DQG��LQVWLWXWLRQV�� LI�
WKH\�H[LVW�

0HWKRG

/LWHUDWXUH�UHYLHZ�ZDV�XVHG�DV�D�PHWKRG�IRU�WKLV�VWXG\��$ V\VWHPDWLF�UHVHDUFK�ZDV�FRQGXFWHG�LQ�5&$$3��D�FRPSOHWH�
H� VFLHQWLILF� MRXUQDOV�

SXEOLVKHG�LQ�WKH�FRXQWU\��DOVR�LQ�*RRJOH�6FKRODU��$OWKRXJK�WKH�3RUWXJXHVH�VFLHQWLILF�OLWHUDWXUH��PDLQO\�LQ�WKH�6RFLDO�
6FLHQFHV�ILHOGV��LV�QRW�YHU\�ZHOO�UHSUHVHQWHG�LQ�WKH�PRVW�LPSRUWDQW�LQWHUQDWLRQDO�LQGH[LQJ�GDWDEDVHV��D�VHDUFK�ZDV�DOVR�
FRQGXFWHG� LQ� :HE� RI� 6FLHQFH�� ORRNLQJ� IRU� SDSHUV� SXEOLVKHG� LQ� KLJKO\� UHFRJQL]HG� MRXUQDOV�� 7KH� VHDUFK� ZDV�
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ZDV�DOVR�XVHG�ZLWK�WKH�%RROHDQ�H[SUHVVLRQ�25�WR�DFKLHYH�PRUH�VLJQLILFDQW�UHVXOWV��&RPSOLDQFH�ZLWK�WKH�WHUPV�XVHG�
IRU�WKH�VHDUFK�DQG�WKH�HIIHFWLYH�FRUUHVSRQGHQFH�WR�WKH�FRQWHQW�RI�WKH�GRFXPHQWV�UHWULHYHG�ZDV�DQDO\]HG��6XEVHTXHQWO\�
WKH�GRFXPHQWV�ZHUH�VXEMHFW�WR�D�ELEOLRPHWULF�DQDO\VLV��DQG�ILQDOO\��D�FRQWHQW�DQDO\VLV�DOORZHG�D FRPSDUDWLYH�UHYLHZ�
RI�WKH�VHOHFWHG�GRFXPHQWV��7KH�IRFXV�ZDV�D�FRQVWUXFWLYLVW�DQDO\VLV� LQ�WKH�QDWXUDO�FRQWH[W�RI�D�TXDOLWDWLYH�DSSURDFK���
$FFRUGLQJO\��WKH�SULPDU\�FRQFHUQ�RI�WKH�SUHVHQW�VWXG\�LV�UHODWHG�WR�WKH�GHHSHQLQJ�RI�WKH�FRPSUHKHQVLRQ�RI�WKH�VRFLDO�
F
DFTXLUHG�RYHU�WKH�FRXUVHV��PRUH�WKDQ�ORRNLQJ�IRU�D�UHSUHVHQWDWLRQ�RI�SUDFWLFHV��,W�LV�WKHUHIRUH�LQWHQGHG�WR�FRPSUHKHQG��
UHSUHVHQW�DQG�H[SODLQ�WKLV�VRFLDO�SKHQRPHQRQ��

UHIHUULQJ� WR�GLIIHUHQW� W\SHV�RI� GRFXPHQWV�� VXFK� DV�JUH\� OLWHUDWXUH� �PDVWHU� DQG�GRFWRUDO� WKHVLV��� MRXUQDO� DUWLFOHV� DQG
FRQIHUHQFH�SDSHUV��,W� LV� LPSRUWDQW�WR�PHQWLRQ�WKDW�WKLV�UHVHDUFK�WKHPH�KDV�EHHQ�JDLQLQJ�LPSRUWDQFH�RYHU�WKH�\HDUV��
GXH� WR� WKH� FUHVFHQW� DFFHVVLELOLW\� RI� WKH� GRFXPHQWV�� LVVXHG� IURP� GLIIHUHQW� WKHRUHWLFDO� SULQFLSOHV� DQG� GHYHORSHG� LQ�
GLVWLQFW�DFDGHPLF�LQVWLWXWLRQV�DQG�UHVHDUFK�FHQWHUV��7KH�UHIHUUHG�WULDQJXODWLRQ�FRQVLVWV��WKHUHIRUH��LQ�WKH�FRPELQDWLRQ�
RI�GLIIHUHQW�SRLQWV�RI�YLHZ��VXEMHFW�DSSURDFKHV�DQG�WHFKQLFV�RI�GDWD�JDWKHULQJ�DQG�DQDO\VLV��DQG�LW� LV�VXFK�GLYHUVLW\�
WKDW�DOORZV�WKH�SUHVHQWDWLRQ��DV�D�ILQDO�UHVXOW��RI�D�PRUH�IDLWKIXO�SRUWUDLW�RI�WKH�HGXFDWLRQDO�FRQWH[WV�LQ�WKH�VWXG\�

7KLV� OLWHUDWXUH� UHYLHZ� DURXQG� WKH� VXEMHFW� RI� DGXOW� HGXFDWLRQ� LQ� 3RUWXJDO� WDNHV� LQWR� FRQVLGHUDWLRQ� WZR� VXE�VXEMHFWV�
XQLYHUVH��KHQFH�EHLQJ�DOVR�QDWXUDO� WR�LQWHJUDWH�WKH�

GHILQHG�E\�0HUWHQV� ������� ��7KH�SXEOLFDWLRQV� WKDW�ZHUH� VXEMHFW� WR� WKH�SUHVHQW�DQDO\VLV� UHVXOW�PRVWO\�RI�TXDOLWDWLYH�
UHVHDUFKHV�ZLWK�VLPLODU�GDWD�JDWKHULQJ� WHFKQLFV�DQG��XSRQ� WKDW� OLQN��FRQQHFWLRQ�SRLQWV�ZLWK� WKH� LQWHUSUHWDWLYH�VWXG\�
WKDW� IRUPV� WKH� EDVLV� RI� WKLV� FRPSDUDWLYH� DQDO\VLV� ZHUH� EXLOW�� 7KH� ILQGLQJV� DUH� WKHUHIRUH� WKH� FRQVHTXHQFH� RI� WKH�
FRQVLGHUDWLRQV�RI�VRPH�RI�WKH�DXWKRUV��EXW�DOVR�RI�WKH�GLVFRXUVHV�LQ�WKH�ILUVW�SHUVRQ�RI�WKH�DFWRUV�WKDW�ZHUH�WKH�VXEMHFWV�
RI�WKH�FRPSDUHG�VWXGLHV��

)LQGLQJV

��OLPLWHG�WR�WKH�\HDUV������WR������
DQG� UHILQHG�DFFRUGLQJ� WR� WKH�:R6�FDWHJRULHV�(GXFDWLRQ� � (GXFDWLRQDO�5HVHDUFK��(GXFDWLRQ� � 6FLHQWLILF�'LVFLSOLQHV�
DQG�,QIRUPDWLRQ�6FLHQFH� � /LEUDU\�6FLHQFH� OHG� WR� WKH�UHWULHYDO�RI�����UHVRXUFHV� WKDW�SUHVHQW� WKH� WHUP�HLWKHU�RQ� WKH�
WLWOH��WKH�DEVWUDFW�RU�WKH�NH\ZRUGV��VKRZLQJ�WKDW�DGXOW�HGXFDWLRQ�LV�QRW�D�WUHQG\�VXEMHFW�LQ�WKH�DUHD�RI�(GXFDWLRQ�DQG�
/LEUDU\� 6FLHQFH�� 7KH� +� LQGH[� RI� WKHVH� SXEOLFDWLRQV� LV� DOVR� VPDOO� �+���� DWWHQGLQJ� WKH� PRVW� FLWHG� ZRUN� RQO\� ���
FLWDWLRQV�� ,Q� IDFW� ���� ������RI� WKH� UHWULHYHG� UHVRXUFHV�KDYH���TXRWHV�ZLWKLQ� WKH�XQLYHUVH�RI�:HE�RI�6FLHQFH��DQG�
PHUHO\�����ZHUH�FLWHG�PRUH�WKDQ�RQFH��,Q�WKH�VWXGLHG�VHW�RI�IRXU�\HDUV�������ZDV�WKH�PRVW�SURGXFWLYH�RQH��ZLWK�����
SXEOLFDWLRQV�� IROORZHG�E\������ ������������DQG ����� UHYHDO�DQ�DSSDUHQW�SHULRG�RI� OLWWOH�FRQFHUQ�ZLWK� WKH� VXEMHFW��
SUHVHQWLQJ� LQ� WRWDO� ���� SXEOLFDWLRQV�� 7KH� GRFXPHQW� W\SHV� DUH� PDLQO\� MRXUQDO� DUWLFOHV� ������ IROORZHG� FORVHO\� E\�
FRQIHUHQFH�SDSHUV��������+RZHYHU��WKH�VRXUFH�WKDW�VKRZV�D�ELJJHU�LPSDFW�RI�DGXOW�HGXFDWLRQ�DV�D�FRQWHQW LV�D�VHULHV�
RI�FRQIHUHQFH�SURFHHGLQJV��3URFHGLD�6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV��ZLWK����UHVRXUFHV���IROORZHG�E\�WZR�MRXUQDOV�
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VSHFLDOL]HG�LQ�DGXOW�HGXFDWLRQ��$GXOW�(GXFDWLRQ�4XDUWHUO\�DQG�$GXOW�(GXFDWLRQ�LQ�8QLYHUVLWLHV��/RFDO�DQG 5HJLRQDO�
3HUVSHFWLYHV��UHVSHFWLYHO\�ZLWK����DQG����UHVRXUFHV��

5HJDUGLQJ�WKH�3RUWXJXHVH�ODQJXDJH��WZR�%UD]LOLDQ�MRXUQDOV�DSSHDU�RQ�WKH�VHW�RI�WKH����VWURQJHVW�SXEOLFDWLRQV�RQ�DGXOW�
HGXFDWLRQ��2OKDUHV� ����� DQG�/DSODJH� HP�5HYLVWD� �����7KH� FRXQWU\�ZKHUH� WKH VXEMHFW� LV�PRVWO\�REMHFW� RI� VFLHQWLILF�
VWXGLHV�� LQ� WKH�FRQWH[W�RI� VRXUFHV� LQGH[HG�E\�:R6�� LV� WKH�86$������� IROORZHG�E\�5RPDQLD� �����DQG�&DQDGD� ������
3RUWXJDO� DSSHDUV� LQ� ��WK� SODFH� LQ� WKLV� UDQNLQJ��ZLWK� ��� UHVRXUFHV� SXEOLVKHG� EHWZHHQ� ����� DQG�������7KH� W\SH� RI�
GRFXPHQWV� LV� VKDUHG� LQ� DOPRVW� HTXDO� SHUFHQWDJH� E\� MRXUQDO� DUWLFOHV� ���� DQG� FRQIHUHQFH� SDSHUV� �����ZLWK� RQO\� RQH�
HGLWRULDO��WKLV�RQH�UHIHUULQJ�WR�D�PRQRJUDSKLF�QXPEHU�RI�WKH�%UD]LOLDQ�MRXUQDO�/DSODJH�HP�5HYLVWD��IURP�ZKHUH�PRVW�
RI�WKH�UHWULHYHG�UHVRXUFHV�ZHUH�LQGH[HG� LQ�IDFW����RI�WKH���MRXUQDO�DUWLFOHV�RQ�WKH�WKHPH�ZHUH�SXEOLVKHG�E\�WKH�VDPH�
QXPEHU� RI� WKH� VDPH� MRXUQDO�� DV� IRU� WKH� FRQIHUHQFH� SURFHHGLQJV�� RQO\� WZR� VWDQG� VOLJKWO\� RXW�� ('8/($51� DQG�
,&((36<�SXEOLVKHG�WZR�SDSHUV�HDFK�LQ�GLIIHUHQW�\HDUV��(LJKW�RI�WKH�UHVRXUFHV�ZHUH�SXEOLVKHG�LQ�3RUWXJXHVH�DQG����
LQ�WKH�(QJOLVK�ODQJXDJH��RQO\�WKH�(QJOLVK�ZULWWHQ�DUWLFOHV�KDYH�DQ�LPSDFW�ZLWKLQ�:HE�RI�6FLHQFH��ZKLFK�LV�QDWXUDO�IRU�
PRVW� (GXFDWLRQ� MRXUQDOV� ZULWWHQ� LQ� 3RUWXJXHVH� DUH� QRW� LQGH[HG� LQ� WKLV� ELEOLRJUDSKLFDO� GDWDEDVH�� DQG� VR� RQO\�
DOWHUQDWLYH� PHWULFV� FRXOG� VKRZ� WKHLU� UHDO� LPSDFW�� $WWHQGLQJ� WR� WKH� DFDGHPLF� LQVWLWXWLRQV� WKDW� OHDG� WKH� LQGH[HG�
SXEOLFDWLRQV� RQ� DGXOW� HGXFDWLRQ�� ELEOLRPHWULF� GDWD� VKRZV� WKDW�8QLYHUVLW\� RI�/LVERD� �8/�� OHDGV�ZLWK� VL[ UHVRXUFHV��
IROORZHG�E\�8QLYHUVLW\�RI�3RUWR��83���ZLWK�IRXU �RV�0RQWHV�H�$OWR�'RXUR��87$'���ZLWK�WKUHH��7KH�
PRVW�SXEOLVKHG�DXWKRUV�DUH�%DUURV��IURP�WKH�,QVWLWXWH�3LDJHW�RI�3RUWR��)HUUHLUD�/RXUHLUR��IURP�87$'�DQG�&DYDFR�DQG�

ERQ��WKHVH�ODVW� WZR�ZRUNLQJ�LQ�FROODERUDWLRQ� UHVXOWV�VKRZ�WKDW� WKH�FROODERUDWLRQ�
EHWZHHQ�3RUWXJXHVH�DFDGHPLF�LQVWLWXWLRQV�VFDUFHO\�H[LVWV��EHLQJ�WKH�SUHYDLOLQJ�FROODERUDWLRQ�EHWZHHQ�IDFXOWLHV�ZLWKLQ�
WKH�VDPH�LQVWLWXWLRQ�RU�HYHQ�HQGRJHQRXV�WR�WKH�VDPH�IDFXOW\�RU�UHVHDUFK�FHQWHU�

$V� IRU� WKH� SDUWLFXODU� VXEMHFWV� RI� WKLV� VWXG\�� WKUHH RI� WKH� UHVXOWV� WKDW� DSSURDFK� WKH� 3RUWXJXHVH� FRQWH[W� RI� DGXOW�
HGXFDWLRQ�DGGUHVV�WKH�WKHPHV�RI�OLWHUDF\�DQG�RQO\�RQH�KDYH�ZRPHQ�DV�D�VXEMHFW��ZLWK�QR�FURVV�OLQNLQJ�GDWD��DQG�QRQH�
RI� WKHP� UHJDUGLQJ� WKH� ()$� FRXUVHV�� ZKLFK� DUH� WKH� WRSLFV� RI� WKH� SULPDU\� UHVHDUFK� WKH� SUHVHQW� SDSHU� LQWHQGV� WR�
FRPSDUH�ZLWK�VLPLODU�VWXGLHV�

,Q�IDFW��IRU�WKH�SXUSRVH�RI�WKH�SUHVHQW�VWXG\��:HE�RI�6FLHQFH�LV�RI�QR�XVH��DV�WKH�DERYH�GHVFULSWLRQ�FOHDUO\�UHYHDOV� WKH�
SUREOHP� RI� ELEOLRJUDSKLFDO� GDWDEDVHV� VXFK� DV� WKLV� RQH� LV� WKDW� WKH\� DUH� PRVWO\� IRFXVHG� RQ� H[DFW� VFLHQFHV� DQG�
WHFKQRORJ\�RU�LQWHUQDWLRQDO�MRXUQDOV�ZKHQ�LW�FRPHV�WR�WKH�VRFLDO�VFLHQFHV��ZKLFK�DUH�YHU\�PXFK�GHYRWHG�WR�QDWLRQDO�
UHDOLWLHV��ZKHUH�VFLHQWLILF� UHVHDUFK� LV�PHDQW� WR�KDYH�UHDO�HIIHFW��7KXV�� LI�D� UHVHDUFKHU� ORRNV� IRU�D�PLUURU�RI�QDWLRQDO�
VFLHQWLILF�SXEOLFDWLRQV�RXWVLGH�WKH�86$�DQG�WKH�8.��WKH�EHVW�VWUDWHJ\�LV�WR�UHFXU�WR�QDWLRQDO�DFDGHPLF�UHSRVLWRULHV�RU�
SRUWDOV�RU�HYHQ�*RRJOH�6FKRODU�

7KH�UHIOHFWLRQ�RI�3RUWXJXHVH�UHVHDUFK�UHJDUGLQJ�WKH�WKHPH�RI�DGXOW�HGXFDWLRQ�DV�GHYHORSHG�E\�WKH�()$�FRXUVHV�LQ�WKH�
FRQWH[W�RI�ZRPHQ�OHDUQLQJ�DQG�OLWHUDF\�LV�EHVW�JLYHQ�E\�*RRJOH�6FKRODU��ZKHUH�D�VHDUFK�ZLWK�WKHVH�GHVFULSWRUV�OLQNHG�
E\�WKH�$1'�%RROHDQ�H[SUHVVLRQ�DQG�OLPLWHG�E\�WKH�\HDUV������WR������UHWULHYHG����UHVRXUFHV��1HYHUWKHOHVV��*RRJOH�
6FKRODU�LV�QRW�D�VFLHQWLILF�VHDUFK�HQJLQH��DQG�LWV�UHVXOWV�UHSRUW�WR�WKH�IXOO�WH[W�RI�WKH�UHVRXUFHV��EHLQJ�WKH�LQIRUPDWLRQ�
UHWULHYHG�UDWKHU�QRLV\��H�J���QRW�HQWLUHO\�UHOLDEOH��RQ
WKDW�ZH�DUH�ORRNLQJ�IRU��$�FORVHU�ORRN�DW�WKH�DEVWUDFWV�DQG�NH\ZRUGV�RI�HDFK�RI�WKH�UHVRXUFHV�ZDV�WKHQ�QHFHVVDU\��DQG�

SURYLGH� DQ\� DQVZHUV� UHJDUGLQJ� WKH�

��EHLQJ� WKHQ�UHWULHYHG ���UHVRXUFHV�� ,Q WKLV�FDVH�� WKH�QHHG�RI� ORRNLQJ�IRU�PRUH�UHVXOWV� OHG� WR�D�
ZDV�
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UHDFKHG�� VL[� OHVV� WKDQ� WKH� RQHV� IRXQG� LQ� *RRJOH� 6FKRODU�� )LQDOO\�� ��� GRFXPHQWV� ZHUH VHOHFWHG� IRU� WKH� SUHVHQW�
OLWHUDWXUH� UHYLHZ�DQG�ELEOLRPHWULF�DQDO\VLV��ZKLFK�FRUUHVSRQGHG� WR� WKH� VWDWHG�FULWHULD�� VWXGLHV�FHQWHUHG�RQ� WKH�()$�
FRXUVHV�IURP�WKH�SHUVSHFWLYH�RI�ZRPHQ�VWXGLHV�DQG�ZLWK�D�SDUWLFXODU�HPSKDVLV�RQ�LQIRUPDWLRQ�OLWHUDF\�DFKLHYHPHQWV�
SXEOLVKHG�EHWZHHQ������DQG�������DQG�EDVHG�RQ�TXDOLWDWLYH�PHWKRGV� PRVWO\�FDVH�VWXGLHV�ZLWK�DQ�LQ�GHSWK�DQDO\VLV�

)URP� WKRVH�� DQG� DV� IRU� WKH� GRFXPHQW� W\SHV�� PRVW� DUH� PDVWHU� ����� RU� GRFWRUDO� ���� GLVVHUWDWLRQV�� WZR� DUH� DUWLFOHV�
SXEOLVKHG� LQ� SHHU�UHYLHZHG� MRXUQDOV�� RQH� LV� D� FRQIHUHQFH� SDSHU� DQG� DOVR� RQO\� RQH� ERRN� FKDSWHU�� 7KH� SXEOLFDWLRQV�

,3/� �3RO\WHFKQLF� ,QVWLWXWH� RI� /HLULD�� DQG� ,6&7(�,8/�
�RV�0RQWHV��

DQG�WKH�8QLYHUVLW\�RI�0LQKR��ERWK�ZLWK�WKUHH�DXWKRUV��7KH�2SHQ�8QLYHUVLW\��ZLWK�WZR�DXWKRUV�DQG�WKH�8QLYHUVLWLHV�RI�
&RLPEUD�� 3RUWR� DQG� 1RYD� GH� /LVERD� DUH� DOVR� UHSUHVHQWHG�� WKH� ODWHVW� ZLWK� RQH� DXWKRU� HDFK�� 7KLV� ODFN� RI� YLVLEOH�
FROODERUDWLRQ� LV� FOHDUO\� LQ� DFFRUGDQFH�ZLWK� WKH� W\SH�RI�SXEOLFDWLRQV��PRVWO\� DFDGHPLF�ZRUNV� WKDW� DUH� QRW� GLYXOJHG�
WKURXJK�VFLHQWLILF�MRXUQDOV�RU�FRQIHUHQFHV��VKRZLQJ�WKDW�WKHVH�DUH�QRW�FRQVLGHUHG�LPSRUWDQW�WKHPHV�E\�WKH�DFDGHPLF�
FRPPXQLW\��,Q�IDFW��WKH�FLWDWLRQ�GDWD�SURYLGHG�E\�*RRJOH�6FKRODU�UHYHDOV�WKDW�WKH�LPSDFW�RI�VXFK�WH[WV�VFDUFHO\�H[LVWV��
IRU RQO\�IRXU�RI�WKH����UHVRXUFHV�KDYH�RQOLQH�UHJLVWHUHG�FLWDWLRQV��LQ�D�WRWDO�RI�ILYH FLWDWLRQV��EHLQJ�WZR�RI�WKHP�VHOI�

NQRZOHGJH�DFTXLUHG�DQG�UHVHDUFKHUV�VHHP�WR�VHDUFK�ZLWK�WKHLU�EDFNV�WXUQHG�WR�HDFK�RWKHU��QRW�DFNQRZOHGJLQJ�ZKDW�
WKHLU�FROOHDJXHV�KDYH�VWXGLHG�DQG�GLVFRYHUHG�EHIRUH�WKHP�
5HJDUGLQJ�WKH�\HDUV�RI�SXEOLFDWLRQ�������ZDV�WKH�PRVW�SURGXFWLYH�RQH������IROORZHG�E\�����������KDYLQJ�RXU�ILQGLQJV�
VKRZQ WKDW� RQO\ RQH�ZRUN� DSSHDUHG� LQ�������*LYHQ� WKDW� WKHVH�ZRUNV� DUH�PRVWO\� WKH� UHVXOW� RI�PDVWHU� DQG�GRFWRUDO�
WKHVLV��DQG�DWWHQGLQJ�WR�WKH�IDFW�WKDW�WKRVH�W\SHV�RI�SXEOLFDWLRQV�WDNH�IURP���WR���RU���\HDUV�WR�GHYHORS��LW�LV�OLNHO\�WR�
FRQFOXGH�WKDW�WKH�ILUVW�UHVHDUFKHV�EHJDQ DURXQG���RU���\HDUV�DIWHU�WKH�1HZ�2SSRUWXQLWLHV�SURJUDP�VWDUWHG��ZKHQ�WKH�
SURMHFW�KDG�DOUHDG\�UHDFKHG�LWV�PDWXULW\�

,Q�WKH�QH[W�FKDSWHU��D�FRPSDUHG�UHYLHZ�RI�WKH�OLWHUDWXUH�ZKLFK�KDV�EHHQ�WKH�VXEMHFW�RI�WKH�DERYH�ELEOLRPHWULF�DQDO\VLV�
ZLOO� EH� SUHVHQWHG�� WKURXJK� D� FRQWHQW� DQDO\VLV� DQG� GLVFXVVLRQ� RI� WKH� VHOHFWHG� ZRUNV�� 7KURXJK� WKH� H[SRVXUH� RI� WKH�
UHVXOWV��FRQFOXVLRQV�ZLOO�EH�UHDFKHG�DQG�VRPH�ILQDO�UHFRPPHQGDWLRQV�VHW�

5HVXOWV��&RQFOXVLRQV��DQG�5HFRPPHQGDWLRQV

,Q�RUGHU�WR�EHWWHU�XQGHUVWDQG�WKH�UROH�RI�GLIIHUHQW�VFHQDULRV�RI�$GXOW�(GXFDWLRQ�DQG�7UDLQLQJ�LQ WKH�OLYHV�RI�3RUWXJDO�
FLWL]HQV�� ZH� KDYH� XVHG� D� FRPSDUDWLYH� DQDO\VLV� RI� VHFRQGDU\� VRXUFHV� REWDLQHG� WKURXJK� WKH� 5&$$3 DQG� *RRJOH�
6FKRODU�� LQ�RUGHU� WR� LGHQWLI\� WKH�UHVHDUFK�TXHVWLRQV�� WKH�PDLQ� LVVXHV�DGGUHVVHG�DQG� WKH�UHVXOWV�DFKLHYHG� LQ� WHUPV�RI�
DVVHVVLQJ�WKH�LPSDFW�RI�WKH�VDPH�RQ�LQGLYLGXDOV��QRW�RQ�WKHLU�LQGLYLGXDOLW\��EXW�RQ�WKH�LQWHUVHFWLRQ�RI�LVVXHV�EHWZHHQ�
WKHP��,W�VKRXOG�EH�QRWHG�� ILUVW�DQG�IRUHPRVW�� WKDW�WKHVH�FRQWH[WV�RI�VFKRROLQJ�DQG�WKHLU�HQWLUH�FRQWH[W�DUH�VSDFHV�RI�
VRFLDOL]DWLRQ�LQ�ZKLFK�HDFK�DGXOW�LQGLYLGXDO�LV�WKH�OHDGLQJ�DFWRU�RI�KLV�RU�KHU�OHDUQLQJ�SURFHVV�

$V�VXFK��ZH�IRFXV�RQ�WKRVH�ZKR�SODFH�SDUWLFXODU�HPSKDVLV�RQ�ZRPHQ
V�VWXGLHV�RU�ZKHUH�WKH\�KDYH�D�KLJKHU�LQFLGHQFH�
LQ�WKH�JURXSV��%ULWR��������&RVWD��������)RQVHFD��������������5DLPXQGR�	�&DHWDQR��������DQG�RQ�OLWHUDF\��%ULWR��
������2OLYHLUD��������3DLDV��������5DLPXQGR��������6LOYD��������9DUJXHV�������� 2XU�VWDUWLQJ�SRLQW� LV�SUHFLVHO\ D�
VWXG\��ZLWKLQ�WKH�IUDPHZRUN�RI�D�GRFWRUDO�WKHVLV� HDGLQJ�OLWHUDF\�LQ�DGXOWV�� GLDFKURQLF�DQDO\VLV�RI�
�UH��VRFLDOL]DWLRQ�SURFHVVHV�LQ�D�JURXS�RI�$GXOW�(GXFDWLRQ�DQG�7UDLQLQJ��EXLOW�RQ�WKH�IHPLQLQH���%ULWR��������
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7KLV�VWXG\�LQYROYHV�D�JURXS�RI�ZRPHQ�ZLWK�XQLTXH�SDWKZD\V��EXW�WKDW�ILW�WRJHWKHU�WKURXJK�VRPH�UHJXODULWLHV��7KHUH�
LV�� IURP� WKH� RXWVHW�� DQ� HDUO\� GURS� RXW� RI� WKH� VFKRRO� �E\� WKHLU� RZQ� GHFLVLRQ��� ZLWK� D� IDPLO\� HFRQRPLF� GLPHQVLRQ�
XQGHUO\LQJ��GHYDOXLQJ�WKH�VFKRRO�FDSLWDO�WR�WKH�GHWULPHQW�RI�WKH�HFRQRPLF�RQH� NQRZ�WKDW�DW�

WR�KDYH���%ULWR��������S�������6LOYD���������3DLDV��LQ�KHU�GLVVHUWDWLRQ�RQ�(GXFDWLRQ��DOVR�SRLQWV�RXW�ERWK��SHUVRQDO�DQG
IDPLO\�UHDVRQV��IRU�WKLV�HDUO\�GHSDUWXUH��������S�������+RZHYHU��LQ�6LOYD
V�UHVHDUFK�ZH�FDQ�DOVR�VHH�WKH�H[LVWHQFH�RI�

WKHPVHOYHV�WKDW�SURPRWH�WKLV�HDUO\�DEDQGRQPHQW��������

+RZHYHU��RQFH�ZH�KDYH�WDNHQ�XS�RXU�VWDUWLQJ�SRLQW��ORZ�TXDOLILFDWLRQV�PDNH�DFFHVV�WR�HPSOR\PHQW�PRUH�GLIILFXOW�DW�
RQH�SRLQW��ZKLFK�OHDGV�WR�XQHPSOR\PHQW�RU�HYHQ�ODFN�RI�SURIHVVLRQDO�SURJUHVVLRQ��7KH�DUULYDO�RI�WKH�()$�FRXUVH�LV�D�
WXUQLQJ� SRLQW� LQ� WKHLU� WUDMHFWRU\�� OHDGLQJ� WKHP� WR� UHIOHFW� RQ� WKH� QHHG� WR� REWDLQ� PRUH� TXDOLILFDWLRQV�� +DYLQJ� SDLG�
WUDLQLQJ� HQDEOHG� WKHP� WR� OLJKWHQ� HFRQRPLF� QHHGV�� WR� JHW� WKH� �WK�JUDGH� VFKRRO� FHUWLILFDWLRQ� DQG� HYHQ� SURIHVVLRQDO�
FHUWLILFDWLRQ���,�JRW�WR�WKH�SRLQW�ZKHUH�,�VDZ�ZKDW�,�QHHGHG��%RWK�DW�WKH�SURIHVVLRQDO�OHYHO��EXW�DOVR�IRU�PH���������S��
������7KH� VDPH� VWDWHPHQWV� DSSHDU� LQ�5DLPXQGR
V� WKHVLV��ZKHUH� WKH� VXEMHFWV� VWDWH� WKDW� WKH�SULPDU\�PRWLYDWLRQV� IRU�
DWWHQGDQFH� DUH� �LQFUHDVLQJ� VFKRRO� DWWDLQPHQW� DQG� LQVHUWLRQ� LQWR� WKH� ODERU� PDUNHW�� ������� S�� ����� )RQVHFD� DOVR�
PHQWLRQV�WKDW�ZRPHQ�VWXGLHG��ZLVK�WR�KDYH�EHWWHU�MREV�LQ�WKH�IXWXUH���������S�������5RGULJXHV�HPSKDVL]HV�WKH�IDFW�
WKDW�WKH\�DUH�EHQHILFLDULHV�RI�D�VFKRODUVKLS�DQG�3DLDV�VWUHVVHV�WKDW�WKHVH�DGXOWV�IHHO��WKH�GHVLUH�WR�LPSURYH�VNLOOV�DQG�WR�
LQFUHDVH� VFKRRO�TXDOLILFDWLRQV���JLYLQJ��SHUVRQDO�DQG�VRFLDO� LPSRUWDQFH� WR� WKH�VFKRRO�GLSORPD���������������S������
5RFKD�DQG 6LOYD�DGG�WKDW�WKH�UHDVRQV�SUHVHQWHG�E\�WKH�ZRPHQ�WKH\�VWXGLHG�UHODWH�WR�TXHVWLRQV�RI��SHUVRQDO�IXOILOOPHQW�
DQG�EHFDXVH� WKH\� IHOW�GXH� WR� WKHLU� ODFN�RI�TXDOLILFDWLRQV��2QO\�RQH�SHUVRQ�VWDWHG� WKDW�VKH�ZDQWHG� WR�HQWHU� WKH� ODERU�
PDUNHW�WKURXJK�WUDLQLQJ������� UHVSRQGHQWV VWDWHV�WKDW��PDQ\�GRRUV�FORVHG�IRU�RQO\�
KDYLQJ�WKH��WK�JUDGH��������6R�PXFK�WKDW�,�GR�QRW�KDYH�OLIH�JRDOV�DW�WKLV�PRPHQW���������S������

7KH�LPDJH�WKH\�FUHDWH�DURXQG�WKH�()$�FRXUVHV�LV�UHSUHVHQWHG�E\�WKH�VFKRRO�LQ�WKH�SDVW��D�VFKRROLQJ�OHDUQLQJ�URRWHG�LQ�
WKHRUHWLFDO�NQRZOHGJH�� �D�VFKRRO�OLNH�����WKH�&�6��������,�WKRXJKW�WKDW�,�ZRXOG�JLYH�ZKDW�,�OHDUQHG�LQ�WKH��WK�DQG��WK�
JUDGHV��RU��FRPH�EDFN�����WR�EH�D�FKLOG���%ULWR��������S�������2OLYHLUD��������S�������,Q
DUH�DOVR�VRPH�IHDUV�RI D�UHWXUQ�WR�OHDUQLQJ�� �VRPH�IHDU�EHFDXVH�,�KDG�OHIW�VFKRRO�PDQ\�\HDUV�DJR�DQG�,�ZDV�QRW�VXUH�LI�
P\�KHDG�FRXOG�VWLOO�OHDUQ�VRPHWKLQJ��EXW�,�WULHG�DQG�KDG�D�ORW�RI�ZLOOSRZHU���������S�����

$W�WKH�EHJLQQLQJ�RI�WKH�()$�FRXUVH��WKHUH�ZDV�D��IDFWRU�WKDW�ZDV�WUDQVYHUVDO�WR�DOO��ZKLFK�ZDV�WKH�ODFN�RI�VHOI�HVWHHP��
7KH\� KDG� YHU\� ORZ� VHOI�HVWHHP� ������ ZKDW� ZDV�PRUH� QRWLFHDEOH� ZDV�� EDVLFDOO\�� WKH� DWWLWXGHV�� WKH� NQRZ�KRZ� LQ� WKH�
URRP��WKH�NQRZOHGJH�WR�LQWHUDFW�ZLWK�WKHLU�FROOHDJXHV��WKHLU�RUJDQL]DWLRQ�DW�ZRUN�OHYHO��WKHLU�DXWRQRP\�DW�WKH�GHJUHH�
RI� VWXG\� DQG� DOVR� WR� NQRZ� KRZ� WR� PDQDJH�� �%ULWR�� ������ S������� 1RQHWKHOHVV�� GLIIHUHQW� UHVHDUFKHV� PHQWLRQ� DQ�
LQFUHDVH�LQ�FRQILGHQFH��VHOI�HVWHHP��SHUVRQDO�YDOXDWLRQ�DQG�VHFXULW\� EXW�DOVR�D�JUHDWHU�FDSDFLW\�IRU�LQWHUSUHWDWLRQ�RI�
LQIRUPDWLRQ��WKHVH�FRXUVHV�EHLQJ�WKH�SULPDU\�GULYHUV�RI�WKH�LQGLYLGXDO�DQG�VRFLDO�JURZWK�RI�WKHVH�DGXOWV��%ULWR��������

LV� LV� DQ� LPSRUWDQW�
PLOHVWRQH�LQ�WKH�OLYHV�RI�WKHVH�DGXOWV��PDLQO\�EHFDXVH�RI�WKHLU GLVFRYHULHV�DQG�H[SHULHQFHV�LQ�DFTXLULQJ�VNLOOV� � �)RU�
KDYLQJ�SOD\HG�D�OLWWOH�ORQJHU������KDYLQJ�GRQH�WKLQJV�,�QHYHU�WKRXJKW�WR�GR��������,�OHDUQHG�WR�UHDG�VWRULHV�EHWWHU�WR P\�
FKLOGUHQ��ZKLFK�,�GLG�QRW�GR��RU�HYHQ�EHFDXVH��,�FDQ�JLYH�VRPH�KHOS�WR�P\�FKLOGUHQ�LQ�WKHLU�KRPHZRUN���%ULWR��������
S�� �����+HQULTXHV�� ������� ,W� LV� DOVR� HYLGHQW� WKDW� WKHVH� FRXUVHV� DOORZ� WKHP� WR� JDLQ� D� GLIIHUHQW� SRVLWLRQ�ZLWKLQ� WKH�
KRXVHKROG��%ULWR��������5DLPXQGR�	�&DHWDQR��������
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'XULQJ� WKH� FRXUVH�� WKH\� FUHDWH� RWKHU� H[SHFWDWLRQV�� HVSHFLDOO\� SURIHVVLRQDO� RQHV�� WDNLQJ� LQWR� DFFRXQW� WKH� YHU\�
GHYHORSPHQW� RI� WKH� WUDLQLQJ� � �WR� IHHO� WKDW� WKH\� DUH� LPSRUWDQW� IRU� WKHLU� OLYHV�� SODFLQJ� PDQ\� H[SHFWDWLRQV� RQ� WKH�
SURIHVVLRQDO� VWDJH� DIWHU� WKH� FRXUVH� LV� FRPSOHWHG�� �)RQVHFD�� ������ SS�� ������� 6DQFKHV�� ������� ,Q� UHDOLW\�� �WKH� JRDO�
VKRXOG�EH�WR�FRQVROLGDWH�WKLV�NLQG�RI�VNLOOV��EXW�,�IRXQG�WKDW�WKH�WUDLQHHV�IHOW��DQG�,�REVHUYHG�P\VHOI��WKDW�WKHUH�ZDV�QR�
VXFK� VRFLDO� RU� LQVWLWXWLRQDO� UHFRJQLWLRQ� EHFDXVH� WKHVH� RSSRUWXQLWLHV� ZHUH� QRW� JLYHQ�� �%ULWR�� ������ S�� ������ ,Q� WKLV�
VHQVH� WKHUH� DUH� VLWXDWLRQV� RI�PDWHULDOL]DWLRQ� RI� WKHVH� H[SHFWDWLRQV� DQG� UHSUHVHQWDWLRQV� ZLWK� FKDQJHV� LQ� WKHLU� GDLO\�
SURIHVVLRQDO� OLYHV� LQ� LQVWLWXWLRQDO� IDPLOLHV � �,� OHIW� WKH� FRXUVH� DQG� WKH� QH[W� GD\� ,� VWDUWHG� WR� ZRUN�� �,GHP�� S�� �����
+HQULTXHV���������:KHQ�LQ�DUHDV�RWKHU�WKDQ�FHUWLILFDWLRQ�WKHUH�DUH�HOHPHQWV�WKDW�JR�IURP�D�VLWXDWLRQ�RI�WKH�SUHYLRXV�
LQDFWLYLW\�WR�D�VLWXDWLRQ�RI�ZRUN�DFWLYLW\��%ULWR���������1HYHUWKHOHVV��WKHUH�DUH�DOVR�VLWXDWLRQV�ZKHUH��DOWKRXJK�WKHUH�LV�
DZDUHQHVV�RI�D�QRW�YHU\� IDYRUDEOH� VFHQDULR�� WKH�GHFHSWLRQ� LV�YHU\�HYLGHQW�� �D�SHUVRQ�DOUHDG\� VWDUWV� WR�ZRQGHU� ���� LW�
VHHPV� WKDW� LW� LV� QRW� FRQWULEXWLQJ�� ERWK� ILQDQFLDOO\� DQG� ���� DQG� WKHQ� ZH� DUH� DW� KRP
SURGXFWLYH��������,�DOUHDG\�ORRN�OLNH�DQ�ROG�ZRPDQ���%ULWR��������S�������7KH�IDFW�WKDW�WKH\�KDYH�PRUH�TXDOLILFDWLRQV�
GRHV�QRW�PHDQ�WKDW�SUHFDULRXVQHVV�KDV�EHHQ�FRPSOHWHO\�HUDGLFDWHG��+RZHYHU��5DLPXQGR�VSHDNV�RI�WKH�H[LVWHQFH� RI�
JUHDWHU�SUR�DFWLYLW\�LQ�MRE�VHDUFK�DIWHU�WKH�FRXUVH��������

:LWKLQ� DQ� LQIRUPDWLRQ� VRFLHW\�� OLWHUDF\� SOD\V� D� SUHSRQGHUDQW� UROH� DV� D� NH\� FRPSHWHQFH� IRU� WKH� SHUIRUPDQFH� RI�
LQGLYLGXDOV� LQ� GLIIHUHQW� DVSHFWV�� KHQFH� LW� LV� HVVHQWLDO� WR� XQGHUVWDQG� WKH� LPSRUWDQFH� RI� WKH� ZD\� LW� ZRUNV� LQ� DGXOW�
HGXFDWLRQ�� $V� IDU� DV� OLWHUDF\� LV� FRQFHUQHG�� %ULWR� FRQVLGHUV� WKDW� DOWKRXJK� WKHVH� ZRPHQ� VKRZHG� WKH� VDPH� OHYHO� RI�
VFKRROLQJ�� WKH\� VWDUWHG�ZLWK�XQHTXDO� OHYHOV�RI� OLWHUDF\��ZKLFK�DOUHDG\�KDSSHQHG�EHIRUH� WKH�FRXUVH�DQG� WKLV�GLG�QRW
DOORZ� WR� HVWDEOLVK� HTXLW\� LQ� WKLV� VHQVH� GXH� WR� WKHLU� VLQJXODULWLHV�� EDVHG� RQ� D� FORVH� UHODWLRQVKLS� EHWZHHQ� WKHVH�
GLIILFXOWLHV��WKH�IHPLQLQH�JHQGHU��WKHLU�VRFLDO�HQYLURQPHQW�RI�RULJLQ�DQG�OLIH�VWRULHV���LI�\RX�UHDG�DQ\WKLQJ�\RX�GR�QRW�
XQGHUVWDQG�,�DOUHDG\�KDYH�WKDW�����WKDW�SHUFHSWLRQ�WKDW�,�GR�QRW�XQGHUVWDQG�DQ\WKLQJ�WKDW�,
P�UHDGLQJ��%XW�DW�WKH�WLPH�,�

+RZHYHU��ZLWK�UHJDUG� WR� WKH�DERYH�PHQWLRQHG�UHVHDUFK��ZH�FDQ�VHH� WKDW� WKHUH�DUH�VRPH�SURILFLHQFLHV� WKDW� WKH�()$�
FRXUVH KDV�KLJKOLJKWHG��JLYHQ�WKDW�WKHVH�DUH�DGXOWV�ZKR�KDYH�ORQJ�EHHQ�DZD\�IURP�FRQWDFW�ZLWK�ERRNV�DQG��WKHUHIRUH��
WKH�QRWLRQ�RI�UHDGLQJ�WKDW�VWLOO�SUHSRQGHUDWHG�LQ�WKHLU�PLQG�ZDV�WKDW�RI�D�PHUH�PHFKDQLFDO�GHFLSKHULQJ�RI�WKH�JUDSKLF�
V\PEROV�� �,�UHPHPEHU�UHDGLQJ�RQ�D�UXVK�����,�ZDV�JRLQJ�WR�FDWFK�WKH�WUDLQ��,�FRXOG�QRW�HYHQ�EUHDWKH���%ULWR��������S��
������3UH�WUDLQLQJ�UHDGLQJ�KDELWV�LQ�WKH�PDMRULW\�RI�WKH�JURXS�ZHUH�DVVRFLDWHG�RQO\�ZLWK�GDLO\�URXWLQHV�DQG�VSRUDGLF�
UHDGLQJV��1HYHUWKHOHVV�� LQ� WKH�DGXOW�HGXFDWLRQ�VFHQDULRV� WKH\�FDQ�EUHDN� WKLV� LGHD�� WKXV�DVVRFLDWLQJ� WKHPVHOYHV�ZLWK�
OLWHUDF\�FRQGXFWV�WKURXJK�LQWHUDFWLRQV��VKDULQJ��GLDORJXHV��VHQVHV���,W�PXVW�KDYH�EHHQ�WKH�RQO\�FRXUVHV��LI�LW�ZDV�QRW�
WKH�RQO\�FRXUVH��ZKHUH�,�KHDUG�FRPPHQWV�DERXW�ERRNV��,�WKLQN�WKHUH�ZDV�D�WDVWH�IRU�UHDGLQJ�LQ�VRPH�RI�WKH�WUDLQHHV��
������,�DP�VWLOO�WR�PHHW�WKH�ILUVW�JURXS�WKDW�FRPHV�WR�JUHDW�UHDGLQJ�KDELWV�EHFDXVH�WKH\�DUH�SHRSOH�ZKR�DUH�DGXOWV��$W�WKH�
EHJLQQLQJ� WKH\� GR� QRW� HYHQ� KDYH� WLPH� LQ� WKHLU� GDLO\� OLIH� IRU� WKLV� RU� WKLQN� WKDW� WKH\� GR� QRW�� �,GHP�� S�� ����� ������
+RZHYHU��LI�WKHVH�VNLOOV�DUH�QRW�DSSOLHG�GD\�WR�GD\��HVSHFLDOO\�LQ�WKH�SURIHVVLRQDO�FRQWH[W��WKH\�EHFRPH��YXOQHUDEOH�
WR�UHJUHVVLRQ���WKDW�LV��LI�LQGLYLGXDOV�GR�QRW�XVH�WKHP�LQ�WKHLU�GDLO\ OLYHV DQG�GXULQJ�WKHLU�OLIH�FRXUVH��WKH\ DUH�EOXUULQJ�

5HJDUGLQJ� WKHVH� LVVXHV�� %ULWR� ������� DQG� 3DLDV� �������PHQWLRQ� WKH� LQYROYHPHQW� RI� FKLOGUHQ� LQ� UHDGLQJ� DFWLYLWLHV��
ZKLFK� FRQWULEXWHV� WR� WKH� FRQVXEVWDQWLDWLRQ� RI� VRFLDO� UHODWLRQV� DOVR� LQ� WKH� GRPHVWLF� VSDFH� 7KH� FKLOGUHQ� WKXV� DOORZ�
WKHP�WR�HVWDEOLVK�D�UHODWLRQVKLS�EHWZHHQ�WKH�WKHRU\�DFTXLUHG�DQG�WKH�GDLO\�OLIH�DQG�WKDW�WDNHV�WKHP�WR�UHGHHP�VNLOOV�LQ�
WKH� DUHD� RI� IDPLO\� OLWHUDF\�� DW� WKH� OHYHO� RI� QHZ� UHSUHVHQWDWLRQV� DQG� UHDGLQJ� SUDFWLFHV�� DOORZLQJ� D� JUHDWHU�
UDSSURFKHPHQW�EHWZHHQ�SDUHQWV�DQG�FKLOGUHQ���,�OHDUQHG�WR�UHDG�WKH�VWRULHV�EHWWHU�WR�P\�FKLOGUHQ��ZKLFK�,�GLG�QRW�GR�
EHIRUH���%ULWR��������S������2OLYHLUD���������7KHUH�DUH�DOVR� LQIOXHQFHV� WKDW�DUH� UHIOHFWHG� LQ� WKH� IDPLO\�DV� LW� DOORZV�
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WKHP� WR� SURYLGH�PRUH� VXSSRUW� WR� WKHLU� FKLOGUHQ� DOVR� FRQFHUQLQJ� VFKRRO�� 7KH� VFKRRO� FRQWH[W� LV� WUDQVSRVHG� LQWR� WKH�
GRPHVWLF�VSDFH��DQG�WKH�IDPLO\�HQYLURQPHQW�LV�RQH�RI�WKH�PDLQ�GULYHUV��LW�LV�XVXDO�IRU�FKLOGUHQ�WR�KHOS�WKHLU�SDUHQWV�
IHHO�SURXG���3DLDV��������S������5RFKD�DQG�6LOYD�FRQVLGHU�WKDW��IRU�LWV�XQLTXHQHVV��()$�FRXUVHV�HQWDLO�FKDQJHV�LQ�WKH�
IDPLO\�� EHLQJ� QRWLFHDEOH� LQ� SHUVRQDO� JURZWK� KRZ� WKHVH� H[SHULHQFHV� DUH� UHIOHFWHG� LQ� WKH� �FRQVWUXFWLRQ� DQG�
UHFRQVWUXFWLRQ�RI�OHDUQHUV�LGHQWLWLHV���������S�������

7KH�EXLOGLQJ�RI�PXOWLSOH UHVSRQVHV�WR�GLIIHUHQW�DXGLHQFHV�LV�FRQVLGHUHG�DV�EDVLODU��$V�VXFK��LW�LV�HVVHQWLDO�WR�DGGUHVV�
WKH�WHDFKHU
V�UROH�LQ�WKHVH�FRXUVHV�DQG�WKH�IDFW�WKDW�LW�FDQQRW�EH�FRQILQHG�WR�D�PHUH�UHSHWLWLRQ�RI�FRQWHQW�UHJDUGOHVV�WKH�
SXEOLF��WHDFKHUV�PXVW�DOZD\V�WKLQN�DERXW�WKH�LQGLYLGXDOV��QRW�IRUJHWWLQJ�WKHLU�VRFLRFXOWXUDO�HQYLURQPHQW�IRU��DIWHU�DOO��
WKH\�DUH�WKH�EDVLV�RI�DOO�WKLV�ZRUN��DQG�HYHQ�EHFDXVH�WKHVH�DGXOWV��QHHG�WR�EH�VHOI�GLUHFWHG��VR�WKDW�WKH�SURILOH�RI�WKH�
WUDLQHU� VKRXOG� EH� EXLOW� RQ� WKH� EDVLV� RI� D� SURFHVV� RI�PXWXDO� LQYHVWLJDWLRQ� ZLWK� WKH� WUDLQHHV� DQG� QRW� RQO\� ZLWK� WKH�
IXQFWLRQ�RI�WUDQVPLVVLRQ�DQG�HYDOXDWLRQ�RI�NQRZOHGJH���2OLYHLUD��������S������,W�LV�IXQGDPHQWDO�WR�XQGHUVWDQG�QRQ�
VFKRRO�FRQWH[WV�DV�D��ODERUDWRU\�RI�QHZ�SUDFWLFHV���6DQWRV��������SS����������� 1HYHUWKHOHVV��LW�LV�FOHDU�WKH�QHHG�IRU�D�
V\PELRVLV�EHWZHHQ�WKH�WUDLQHU�DQG�WKH�WUDLQHHV���>WKH\@�ZHQW�DOO�DZD\�ULFKHU��QRW�RQO\�LQ�VNLOOV�WKDW�WKH\�ZHUH�ERXQG�
WR�DFTXLUH�WR�KDYH�WKH�%���EXW�OHIW�PXFK�ULFKHU�EHFDXVH�WKHUH�ZDV�DQ�HQWLUH�MRE�GRQH�ZKLFK�WKH\� DOVR�DOORZHG�WR�EH�
GRQH�� �%ULWR�� ������ S������&RVWD�� ������ 6DQWRV�� �������+RZHYHU��ZH� GR� QRW� DOZD\V� FRPH� DFURVV� WKHVH� V\PELRWLF�
UHODWLRQVKLSV��0HVTXLWD���������,Q�IDFW��WKH�SUHVHQFH�RI�LQIRUPDWLRQ�VKDULQJ�DQG�FRRSHUDWLYH�ZRUN�LV�FHQWUDO��$OO�WKLV�
ZRUN�LQYROYHV�PDQ\�IUDFWLRQV�RI�DYDLODELOLW\���DSSUHFLDWLRQ�RI�PXOWLFXOWXUDOLVP���FRPPLWPHQW�DQG�FUHDWLYLW\��SULPDU\�
FRPSRQHQWV� WR� GHYHORS� LQ� WKHVH� LQGLYLGXDOV� QHZ� GXUDEOH� GLVSRVLWLRQV� WKDW� SURPRWH� OLWHUDF\� OHYHOV� �%ULWR�� ������
)RQVHFD��������S�����

7KH� VWXGLHV KHUH� DQDO\]HG� WKXV� UHYHDO� WKDW� WKHVH� DGXOW� HGXFDWLRQ� VFHQDULRV� SOD\� D�PDMRU� UROH� LQ� WKH� OLYHV� RI� WKHVH�
LQGLYLGXDOV��SURPRWLQJ�QHZ�RSSRUWXQLWLHV�DV�ZHOO�DV�FKDQJLQJ�YDOXHV�DQG�DWWLWXGHV�DQG��LQ�JHQHUDO��WKH�DFTXLVLWLRQ�QRW�
RQO\�RI�LQWHOOHFWXDO�FDSLWDO�EXW�DOVR RI�VRFLDO�FDSLWDO��DQ�LQGLVSHQVDEOH�FRQWULEXWLRQ�WR�GLPLQLVK�VRFLDO�LQHTXDOLWLHV��:H�
FDQQRW�RYHUORRN� WKDW��EHLQJ�PDLQO\�FRPSRVHG�RI�D� IHPDOH�DXGLHQFH�� WKHVH�QRQ�VFKRRO�FRQWH[WV�JLYH�YRLFH� WR� WKHVH�
ZRPHQ�DQG�SUHVHQW�WKHP�FKDOOHQJHV�WKDW�LPSHO�WKHP�WR�JHW�LQYROYHG�LQ�D�ZKROH�UDQJH�RI�GDLO\�FKDQJHV�DQG�DOORZ�DQ�

,Q�JHQHUDO��WKHVH�FRQFOXVLRQV��DOO�JDWKHUHG�WKURXJK�TXDOLWDWLYH�VWXGLHV��DUH�FRQILUPHG�E\�D�VPDOO�VXUYH\�OHG�E\�5RFKD�
DQG�&DUGRVR� ������� DQG� SUHVHQWHG� LQ� D� FKDSWHU� RI� D� ERRN� GHGLFDWHG� WR� DGXOW� HGXFDWLRQ� LQ� (XURSH� IURP� D� JHQGHU�

� �

,W� LV�DOVR�HYLGHQW� WKURXJK� WKH�ELEOLRPHWULF� ILQGLQJV� WKDW�� LI� DGXOW�HGXFDWLRQ� LV�QRW�D�SRSXODU�VXEMHFW� LQ� LQWHUQDWLRQDO�
VFLHQWLILF� UHVHDUFK�� PXFK� OHVV� DUH� WKH� ZRPHQ� VWXGLHV� DSSOLHG� WR� WKH� VXEMHFW� RU� WKH� DSSURDFK� WKURXJK� LQIRUPDWLRQ�
OLWHUDF\��7KH�UHVHDUFK�LQ�3RUWXJDO�LV�LQFLSLHQW�DQG�ZLWK�OLWWOH�LPSDFW��,W�LV��WKHUHIRUH��D�VJQLILFDQW ILHOG�RI�VWXG\�IRU�WKH�
GHYHORSPHQW�RI� VRFLHWLHV��ZKLFK� WKH�DXWKRUV�UHFRPPHQG�VKRXOG�EH� WKH�REMHFW�RI� UHVHDUFK�SURMHFWV��SUHIHUDEO\� ZLWK�
SXEOLF�IXQGLQJ��DQG�DOVR�RI�ELJJHU�HIIRUWV�RI�FRPPXQLFDWLRQ�WKURXJK�SXEOLFDWLRQ�LQ�MRXUQDOV��FRQIHUHQFHV� RU�ERRNV��
&ROODERUDWLRQ�EHWZHHQ�DFDGHPLF�LQVWLWXWLRQV�DQG�UHVHDUFK�FHQWHUV�� ORRNLQJ�IRU�LQWHUQDWLRQDO�SDUWQHUVKLSV�FRXOG�EH�D�
ZD\�RI�H[SDQGLQJ�WKH�VWXG\�ILHOG�DQG�REWDLQ�PRUH�FRQVLVWHQW�UHVXOWV�

$V�ILQDO�UHFRPPHQGDWLRQV��LW�ZRXOG�EH�LPSRUWDQW�WR�WU\�WR�IROORZ�WKH�WUDMHFWRULHV�RI�WKH�ZRPHQ WKDW�ZHUH�VXEMHFW�WR�
WKH�FRPSDUHG�VWXGLHV DIWHU�WKH�HQG�RI�WUDLQLQJ��ORRNLQJ�IRU�SHUPDQHQW�FKDQJHV�LQ�WKHLU� OLYHV�DQG�DVVHVVLQJ�WKH�ORQJ�
WHUP�HIIHFWV�RI�WKH�FRXUVHV�WKH\�DWWHQGHG��,Q�ZKDW�UHIHUV WR�WKH�QHZ�4XDOLILFD SURJUDPV��WKHVH�UHVXOWV�VKRZ�EH\RQG�
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SURIHVVLRQDO�FRPSHWHQFLHV��EXW�DOVR� WR WKH�JDLQLQJ�RI� LQGLYLGXDO�� VRFLDO� DQG� LQIRUPDWLRQ� OLWHUDF\�FRPSHWHQFLHV� WKDW�
OHDG�WR�WKH�FRQTXHVW�RI�VRFLDO�FDSLWDO��HPSRZHUPHQW�LQ�WKH�SULYDWH�DQG�IDPLO\�OLIH�DQG�VHOI�HVWHHP� PHDQLQJ�WKDW�WKH�
QHZ�SURJUDPV�WR�GHYHORS�VKRXOG�LQVLVW�LQ�WKH�SDUWLFXODU�ZRUN ZLWK�ZRPHQ��DFFRUGLQJ�WR�WKHLU�QHHGV�DQG�WR�WKH�JHQGHU�
JDS�WKDW�XQIRUWXQDWHO\�VWLOO�H[LVWV�LQ�RXU�VRFLHW\�
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