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V�� FDXVHG� E\� SDWKRJHQLF� KHOPLQWKLF� DQG� SURWR]RDO�VSHFLHV�DUH�HQGHPLF�WKURXJKRXW�WKH�ZRUOG��7KH\�DIIHFW�DQ�HVWLPDWHG�����ELOOLRQ�SHUVRQV�DQG�FDXVH�FOLQLFDO� PRUELGLW\� LQ� DSSUR[LPDWHO\� ���� PLOOLRQ� �:+2� ������� � 'HYHORSLQJ� FRXQWULHV� DUH�UHSRUWHG�WR�EH�WKH�PRVW�DIIHFWHG�DQG�ZLWKLQ�WKHVH��WKH�PDMRULW\�RI�WKH�FDVHV�RFFXU�DPRQJ�VFKRRO�DJHG� FKLOGUHQ� �:+2� �����0RQWUHVRU� HW� DO�� ������� � 7KH� GLVWULEXWLRQ� RI� LQWHVWLQDO� SDUDVLWLF�LQIHFWLRQ� GHSHQGV� RQ�PDQ\� IDFWRUV�� 7KHVH� LQFOXGH� VRFLRGHPRJUDSKLF� YDULDEOHV� DVVRFLDWHG�ZLWK�SRYHUW\�VXFK�DV�UHGXFHG�DFFHVV�WR�DGHTXDWH�VDQLWDWLRQ��SRWDEOH�ZDWHU��DQG�KHDOWK�FDUH�DV�ZHOO�DV�WKH�SUHYDLOLQJ�FOLPDWLF�DQG�HQYLURQPHQWDO�FRQGLWLRQV� �0DWD������:+2�������0RQWUHVRU�HW� DO��������� 7KH� HFRQRPLF� EXUGHQ� FDXVHG� E\� KRRNZRUP�� URXQGZRUP� DQG� ZKLSZRUP� LQIHFWLRQV� LV�KLJK�� �7KLV�ZDV�UHFHQWO\�HVWLPDWHG�E\�6WHSKHQVRQ�DQG�FROOHDJXHV�������E�� WR�FRVW������PLOOLRQ�GLVDELOLW\±DGMXVWHG�OLIH�\HDUV��'$/<V����
<RXQJ�FKLOGUHQ�DUH�UHSRUWHG�WR�EH�GLVSURSRUWLRQDWHO\�DIIHFWHG�E\�,3,¶V�FRPSDUHG�WR�DGXOWV�GXH�WR�WKHLU�LQFUHDVHG�QXWULWLRQDO�UHTXLUHPHQWV�DQG�OHVV�GHYHORSHG�LPPXQH�V\VWHPV��6FULPVKDZ�������� ,QWHVWLQDO� SDUDVLWLF� LQIHFWLRQV� LQ� WKLV� DJH� JURXS� KDYH� EHHQ� OLQNHG� ZLWK� VLJQLILFDQWO\�UHGXFHG�JURZWK� �6WHSKHQVRQ�HW�DO�������� DQG�DQ� LQFUHDVHG� ULVN� IRU�SURWHLQ�HQHUJ\�PDOQXWULWLRQ��6WHSKHQVRQ� HW� DO�����D�� LQFOXGLQJ� JURZWK� VWXQWLQJ� �2EHUKHOPDQ� HW� DO� ������ 7VX\XRND� HW� DO�������� LURQ�GHILFLHQF\� DQHPLD� �6WROW]IXV� HW� DO�� ������� DQG� UHGXFHG� FRJQLWLYH�SV\FKRPRWRU�GHYHORSPHQW��1RNHV�HW�DO�������&DOOHQGDU�HW�DO��������6DNWL�HW�DO��������
7KH� JOREDO� SUHYDOHQFH� RI� WKH� VRLO�WUDQVPLWWHG� KHOPLQWKHV� LV� KLJK�� 5HFHQW� HVWLPDWHV�LQGLFDWH� WKDW�DSSUR[LPDWHO\������PLOOLRQ�SHRSOH�KDYH�URXQGZRUP�LQIHFWLRQ�������PLOOLRQ�KDYH�KRRNZRUP� LQIHFWLRQ�� DQG� ����� PLOOLRQ� KDYH� ZKLSZRUP� LQIHFWLRQ� �&URPSWRQ� ������� � ,Q� WKH�$PHULFDV� UHJLRQ�� WKH� UHVSHFWLYH� SUHYDOHQFH� RI� URXQGZRUP�� KRRNZRUP� DQG� ZKLSZRUP� LV�HVWLPDWHG� DW� ���� PLOOLRQ�� ���� PLOOLRQ� DQG� ���� PLOOLRQ� UHVSHFWLYHO\� �&KDQ� HW� DO��� ������� 7KH�QXWULWLRQDO� FRQVHTXHQFHV� RI� LQWHVWLQDO� LQIHFWLRQV� FDXVHG� E\� KHOPLQWKLF� VSHFLHV� DUH� VXEVWDQWLDO���)RU� H[DPSOH�� DVFDULDVLV� KDV� EHHQ� OLQNHG�ZLWK� GHFUHDVHG� IDW�� SURWHLQ� DQG� YLWDPLQ�$� DEVRUSWLRQ��2¶/RUFDLQ�DQG�+ROODQG��������LURQ�GHILFLHQF\�DQHPLD��&XUWDOH�HW�DO������� 6WROW]IXV�HW�DO��������DQG�LQ�WKH�FDVH�RI�VHYHUH�LQIHFWLRQ��LQWHVWLQDO�REVWUXFWLRQ��GH�6LOYD�HW�DO���������7ULFKXULDVLV�RIWHQ�RFFXUV� LQ� WDQGHP�ZLWK� DVFDULDVLV�� ,W� LV� HVWLPDWHG� WR� FDXVH�PRUELGLW\� LQ��������PLOOLRQ�SHUVRQV�
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ZRUOGZLGH��&KDQ�HW�DO����������+HDY\�WULFKXULDVLV�EXUGHQV�KDYH�EHHQ�OLQNHG�ZLWK�LURQ�GHILFLHQF\�DQHPLD� �6WROW]IXV� HW� DO�� ������ &KDQ� HW� DO�� ������� JURZWK� UHWDUGDWLRQ�� DQG� UHGXFHG� FRJQLWLYH�GHYHORSPHQW� LQ� FKLOGUHQ� � �&KDQ� �������0RUELGLW\� FDXVHG� E\� KRRNZRUP� LQIHFWLRQ� DIIHFWV� ����PLOOLRQ� SHUVRQV� SHU� \HDU� �&KDQ� HW� DO�� ������� � 7KH� PDMRU� KHDOWK� FRQVHTXHQFH� RI� KRRNZRUP�LQIHFWLRQ� LV� DQHPLD�� � )RU� H[DPSOH�� 6WROW]IXV� HW� DO�� ������� KDYH� UHSRUWHG� WKDW� KRRNZRUP� ZDV�UHVSRQVLEOH�IRU�a����RI�DOO�DQHPLD�FDVHV�DQG�����RI�WKRVH�FDXVHG�E\�LURQ�GHILFLHQF\�DPRQJ�WKH�������=DQ]LEDULDQ�VFKRRO�FKLOGUHQ�WKH\�VWXGLHG�� � ,W�LV�DOVR�D�PDMRU�FDXVH�RI�DQHPLD�LQ�SUHJQDQW�ZRPHQ��6WHSKHQVRQ�HW�DO������E����
7KH�JOREDO�SUHYDOHQFH�RI� LQWHVWLQDO� LQIHFWLRQV�FDXVHG�E\�SDWKRJHQLF�SURWR]RDO�VSHFLHV� LV�DOVR�UHSRUWHG�WR�EH�KLJK��(QWDPRHED��KLVWRO\WLFD� WKH�FDXVH�RI��DPRHELDVLV��LV�HVWLPDWHG�WR�LQIOLFW�VHYHUH� GLVHDVH� LQ� ��� PLOOLRQ� LQGLYLGXDOV� DURXQG� WKH� JOREH� �3HWUL� DQG� 6LQJK� ������� ,QIHFWLRQV�FDXVHG�E\�(QWDPRHED�KLVWRO\WLFD UHVXOW�LQ�WKH�GHDWKV�RI�a��������SHUVRQV�SHU�\HDU��VHFRQG�RQO\WR�DQRWKHU�SURWR]RDO�LQIHFWLRQ��PDODULD��:+2��������6HYHUH�(��KLVWRO\WLFD LQIHFWLRQV�LQ�FKLOGUHQ�RIWHQ�FDXVH�G\VHQWHU\�DQG�EORRG\�GLDUUKHD��DPHELF� OLYHU�DEVFHVV�PD\�DOVR�RFFXU�DOWKRXJK� WKH\�DUH�OHVV�FRPPRQ��3HWUL�DQG�6LQJK��������
7KH� ZRUOGZLGH� SUHYDOHQFH� RI� JLDUGLDVLV� LV� VXVSHFWHG� WR� EH� LQ� WKH� PLOOLRQV� EXW� SUHFLVH�HVWLPDWHV�DUH�QRW�DYDLODEOH�� �*LDUGLD�LQWHVWLQDOLV�LV�WKH�PRVW�FRPPRQ�SURWR]RDO�LQIHFWLRQ�RI�WKH�KXPDQ�VPDOO�LQWHVWLQH��(FNPDQQ�DQG�*LOOLQ���������,W�DOVR�LV�RQH�RI�WKH�ILUVW�LQWHVWLQDO�SURWR]RDO�LQIHFWLRQV� IRXQG� LQ� GHYHORSLQJ� FRXQWU\� LQIDQWV� �)DUWKLQJ� HW� DO� ������� *LDUGLD LQIHFWLRQ� LV�DVVRFLDWHG�ZLWK�WKH�PDODEVRUEWLRQ�RI�IDWV��FDUERK\GUDWHV��DQG�YLWDPLQV��HVSHFLDOO\�YLWDPLQV�$�DQG�%�� �6RORPRQV���������5HFHQW�DXWKRUV�DOVR�KDYH�OLQNHG�LW�ZLWK�UHGXFHG�VHUXP�KHPRJORELQ�OHYHOV��&XUWDOH�HW�DO����������
,QWHVWLQDO� SDUDVLWLF� LQIHFWLRQV� FDQ� DGYHUVHO\� LPSDFW� KRVW� QXWULWLRQDO� VWDWXV� LQ� VHYHUDO�GLIIHUHQW�ZD\V���6SHFLILFDOO\��WKH\�FDQ�GHSUHVV�DSSHWLWH�DQG�IRRG�LQWDNH��6WHSKHQVRQ�HW�DO��������+DGMX� HW� DO�� ������� FRPSHWH� IRU� PLFURQXWULHQWV� �+ODLQJ� ������ 6WROW]IXV� HW� DO�� ������� FDXVH�QXWULHQW�PDODEVRUSWLRQ��6RORPRQV�������+ODLQJ�������RU�EORRG�ORVV�UHVXOWLQJ�LQ�WKH�ORVV�RI�LURQ�RU�RWKHU�HVVHQWLDO�QXWULHQWV��6WROW]IXV�HW�DO���������6RPH�LQIHFWLRQV�FDQ�KDYH�D�QHJDWLYH�HIIHFW�RQ�PHWDEROLF�RU�QXWULHQW�H[FUHWLRQ�UDWHV��6WHSKHQVRQ�HW�DO�������E���
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7KH�SUHFLVH�LPSDFW�RI�,3,�RQ�FKLOG�QXWULWLRQ��JURZWK�DQG�GHYHORSPHQW�DSSHDUV�WR�GHSHQG�RQ�WKH�VSHFLHV�DQG�EXUGHQ��&KDQ�HW�DO��������2EHUKHOPDQ�HW�DO��������DQG�KRVW�LPPXQH�UHVSRQVH��(FNPDQQ� DQG� *LOOLQ� ������� $OWKRXJK� PRVW� SUHYLRXV� DXWKRUV� KDYH� FRQFHQWUDWHG� RQ� VHYHUH�LQIHFWLRQ��VHYHUDO�UHFHQW�VWXGLHV�KDYH�VKRZQ�WKDW�WKRVH�ZKLFK�DUH�RI�OLJKW�PRGHUDWH�LQWHQVLW\�DOVR�FDQ�KDYH�QHJDWLYH�FRQVHTXHQFHV�IRU�FKLOG�JURZWK�DQG�KHDOWK���6LPHRQ�HW�DO�������:LOVRQ�HW�DO��������� � 'LIIHUHQW� IURP� PRVW� JDVWURLQWHVWLQDO� EDFWHULDO� DQG� YLUDO� LQIHFWLRQV�� ,3,¶V� WHQG� WR� EH�FKURQLF��7KXV��WKHLU�LPSDFW�RQ�KRVW�QXWULWLRQ�WHQGV�WR�EH�ORQJHU�WHUP��2EHUKHOPDQ�HW�DO���������
'HVSLWH� UHFHQW� DGYDQFHV�� D� QXPEHU� RI� LPSRUWDQW� TXHVWLRQV� VWLOO� UHPDLQ� XQDQVZHUHG�UHJDUGLQJ� LQWHVWLQDO� SDUDVLWLF� LQIHFWLRQ� ULVN� DQG� LWV� FRQVHTXHQFHV� LQ� FKLOG� SRSXODWLRQV�� )RU�H[DPSOH�� LW� LV� VWLOO� QRW� FOHDU�ZKHWKHU� FHUWDLQ� DJH�� JHQGHU�� DQG� HWKQLF� JURXSV� DUH�PRUH� OLNHO\� WR�EHFRPH� LQIHFWHG�� ,W� DOVR� LV� XQFHUWDLQ� DW� ZKLFK� DJH� WKH� QHJDWLYH� QXWULWLRQDO� FRQVHTXHQFHV�DVVRFLDWHG� ZLWK� ,3,� ILUVW� EHFRPH� HYLGHQW�� � ,Q� DGGLWLRQ�� WKH� HYLGHQFH� KDV� QRW� EHHQ� HQWLUHO\�FRQVLVWHQW� UHJDUGLQJ� WKH� SUHFLVH� LPSDFW� RI� LQGLYLGXDO� SDUDVLWH� VSHFLHV� QRU� WKH� HIIHFW� RI�SRO\SDUDVLWLVP�RQ� VSHFLILF� LQGLFDWRUV�RI� FKLOG�QXWULWLRQDO� VWDWXV��)HZ�GDWD�KDYH�EHHQ�SXEOLVKHG�DERXW� WKH�HIIHFWV�RI� ,3,¶V�RQ�FKLOG�SV\FKRPRWRU�GHYHORSPHQW��)LQDOO\��PRVW�SULRU�DXWKRUV�KDYH�FRQFHQWUDWHG�RQ�WKH�QXWULWLRQDO��SV\FKRPRWRU�DQG�KHDOWK�LPSDFWV�RI�SDWKRJHQLF�KHOPLQWKHV�UDWKHU�WKDQ�RQ�SURWR]RDO�LQIHFWLRQV�VXFK�DV��DPRHELDVLV�DQG�JLDUGLDVLV�HYHQ�WKRXJK�WKH�ODWWHU�DUH�RIWHQ�PRUH�SUHYDOHQW�LQ�PRVW�GHYHORSLQJ�SRSXODWLRQV��(O�0ROOD�������<DVVLQ�HW�DO��������
7KH� WKUHH�PDMRU�REMHFWLYHV�RI� WKH�SUHVHQW� VWXG\�ZHUH� WR� LQYHVWLJDWH�� ���� WKH�SUHYDOHQFH������ULVN�IDFWRUV��DQG�����FRQVHTXHQFHV�RI�LQWHVWLQDO�SDUDVLWLF�LQIHFWLRQV�ZLWK�UHVSHFW�WR�WKH�JURZWK��LURQ�VWDWXV��DQG�SV\FKRPRWRU�GHYHORSPHQW�RI�LQIDQWV�DQG�FKLOGUHQ�OLYLQJ�LQ�DQ�HQGHPLF�WURSLFDO�UDLQIRUHVW�DUHD�RI�UXUDO�QRUWKZHVW�(FXDGRU���7KLV�GHYHORSLQJ�SRSXODWLRQ�ZDV�FKRVHQ�EHFDXVH�LW�LV�UHSRUWHG� WR� EH� FKDUDFWHUL]HG� E\� KLJK� SRSXODWLRQ� SUHYDOHQFHV� RI� LQWHVWLQDO� SDUDVLWLF� LQIHFWLRQ���063� ������� SURWHLQ�HQHUJ\� PDOQXWULWLRQ� �)ULHUH� HW� DO�� �����9DUUHD HW� DO��� ������� DQG� LURQ�GHILFLHQF\�DQHPLD��063���������)LIW\�VL[�SHUFHQW�RI�WKH�FRXQWU\¶V�LQKDELWDQWV�DUH�UHSRUWHG�WR�OLYH�EHORZ�WKH�OHYHO�RI�SRYHUW\�DFFRUGLQJ�WR�JRYHUQPHQW�VWDWLVWLFV�ZLWK�DQ�DGGLWLRQDO�����RI�SHRSOH�LQ�WKH�UXUDO�DUHDV�OLYLQJ�LQ�H[WUHPH�SRYHUW\��6,,6(�����D���0RVW�KRPHV��HVSHFLDOO\�WKRVH�LQ�UXUDO�DUHDV��DOVR�KDYH�VXEVWDQGDUG�KRXVLQJ��ZDWHU�DQG�VDQLWDWLRQ�DV�ZHOO�DV�GHFUHDVHG�DFFHVV�WR�KHDOWK�FDUH�VHUYLFHV� ��6,,6(������D�F��063�������� � �6HYHUDO�VWXGLHV�FRQGXFWHG�GXULQJ�WKH�PLG�WR�ODWH�



�

����
V� UHSRUWHG� WKDW� DSSUR[LPDWHO\� ������� RI� WKH� UXUDO� UHVLGHQWV� LQYHVWLJDWHG� LQ� WKH� WURSLFDO�VXEWURSLFDO�UHJLRQ�RI�1:�(FXDGRU�ZHUH�LQIHFWHG�ZLWK�RQH�RU�PRUH�SDWKRJHQLF�LQWHVWLQDO�SDUDVLWH�VSHFLHV�� 7KH� ,3,
V� UHSRUWHG� DV� PRVW� FRPPRQ� LQ� WKH� DGXOW� DQG� FKLOG� JURXSV� VXUYH\HG� ZHUH�(��KLVWRO\WLFD�GLVSDU� *�� LQWHVWLQDOLV� $�� OXPEULFRLGHV��7�� WULFKLXUD �:HLJHO�HW�DO��������:HLJHO�	�$UPLMRV�������:HLJHO�HW�DO���������/LNHZLVH��WKH�SUHYDOHQFH�RI�FKLOG�JURZWK�VWXQWLQJ�ZDV�����DQG�LURQ�GHILFLHQF\�DQHPLD�������:HLJHO�HW�DO� ������
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&+$37(5����/,7(5$785(�5(9,(:
,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQV

,QWHVWLQDO�SDUDVLWLF�LQIHFWLRQV��,3,¶V��HQMR\��D�ZLGH�JOREDO�GLVWULEXWLRQ��7KH\�DUH�HVWLPDWHG�WR� DIIHFW� DQ� HVWLPDWHG� ���� ELOOLRQ� SHRSOH�� PRVW� RI� ZKRP� DUH� FKLOGUHQ� UHVLGLQJ� LQ� GHYHORSLQJ�FRXQWULHV� �:+2� ������� � 7KH� PDMRU� ,3,¶V� RI� JOREDO� SXEOLF� KHDOWK� FRQFHUQ� DUH� WKH� SURWR]RDO�VSHFLHV� (QWDPRHED� KLVWRO\WLFD� DQG *LDUGLD� LQWHVWLQDOLV� DQG� WKH� VRLO� WUDQVPLWWHG� KHOPLQWKHV�$VFDULV� OXPEULFRLGHV�� 7ULFKXULV� WULFKLXUD�� DQG� KRRNZRUP� �:+2� �����:+2� ������� � 7KH�LQFLGHQFH�DQG�SUHYDOHQFH�RI�WKHVH�SDUDVLWLF�SDWKRJHQV�YDULHV�ERWK�EHWZHHQ�DQG�ZLWKLQ�FRXQWULHV��7KH�PDMRULW\�RI�LQIHFWLRQV�DUH�DVVRFLDWHG�ZLWK�SRYHUW\�FRQGLWLRQV�VXFK�DV�UHGXFHG�DFFHVV�WR�VDIH�GULQNLQJ�ZDWHU�� DGHTXDWH�VDQLWDWLRQ�DQG�K\JLHQH��KRXVLQJ��DQG� LQDGHTXDWH�DFFHVV� WR�KHDOWK�FDUH��0DWD� �����0RQWUHVRU� HW� DO�� ������� � 7KH\� DOVR� DUH� DIIHFWHG� E\� SRRU� IDPLO\� DQG� FRPPXQLW\�K\JLHQH�DQG�VDQLWDWLRQ�SUDFWLFHV�DQG�SUHYDLOLQJ�FOLPDWLF�DQG�HQYLURQPHQWDO�FRQGLWLRQV��-HPDQHK��������7KHVH�FRQGLWLRQV� OD\ WKH�VWDJH�IRU� WKH�FRQWLQXRXV� WUDQVPLVVLRQ�RI� WKH� ,3,¶V� �0DWD�������0RQWUHVRU�HW�DO��������&URPSWRQ��������
,QWHVWLQDO�3URWR]RDO�,QIHFWLRQV

7KH� SURWR]RD� DUH� DQ� H[WUHPHO\� GLYHUVH� JURXS� RI� XQLFHOOXODU� RUJDQLVPV� RFFXUULQJ� LQ�DOPRVW�DOO�RI�WKH�HFRORJLFDO�QLFKHV�NQRZQ�WR�KXPDQV��LQFOXGLQJ�WKH�ERWWRP�RI�KRW�VSULQJV�DQG�WKH�HGJHV�RI�LFH�IORZV���(YHQ�WKRXJK�WKH�PDMRULW\�RI�SURWR]RD�RFFXU�DV�IUHH�OLYLQJ�RUJDQLVPV�LQ�WKH�VRLO��PRLVW��PDULQH� RU� IUHVKZDWHU� HQYLURQPHQWV�� D� VXEVWDQWLDO� QXPEHU� DOVR� H[LVW� DV�PXWXDOLVWV��FRPPHQVDOV�RU�SDUDVLWHV� �0HOKRUQ�������.DW]� HW� DO�� ������� �3URWR]RDQ�SDUDVLWHV� DUH�NQRZQ� WR�DIIHFW�DOO�VSHFLHV�RI�YHUWHEUDWHV�DQG�PDQ\�LQYHUWHEUDWHV��7KH\�DUH�DEOH�WR�DGDSW�WR�OLIH�LQ�YLUWXDOO\�DOO� ERG\� VLWHV� RI� WKHLU� KRVWV�� �7KHLU� FKDUDFWHULVWLF� KLJK� LQIHFWLYLW\� HQKDQFHV� WKHLU� SDWKRJHQLFLW\�ZLWKLQ�WKH�KRVW��.DW]�HW�DO�������1HYD�DQG�%URZQ��������
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(QWDPRHED�+LVWRO\WLFD�'LVSDU ,QIHFWLRQ�
(QWDPRHED� KLVWRO\WLFD LQIHFWLRQ� LV� FRPPRQ� LQ� PRVW� GHYHORSLQJ� FRXQWULHV�� ,W� DOVR� LV�EHFRPLQJ� PRUH� IUHTXHQW� LQ� WKH� 8QLWHG� 6WDWHV� DQG� RWKHU� GHYHORSHG� FRXQWULHV� DV� WKH� UHVXOW� RI�LQFUHDVLQJ� WRXULVP� DEURDG� DQG� D� ULVLQJ� QXPEHU� RI� UHIXJHHV� DQG� RWKHU� LPPLJUDQWV� DQG� QRQ�LPPLJUDQWV�RULJLQDWLQJ�LQ�HQGHPLF�FRXQWULHV��3HWUL�DQG�6LQJK��������7KH�WZR�VSHFLHV�(QWDPRHED�KLVWRO\WLFD� DQG� (QWDPRHED� GLVSDU DUH� PRUSKRORJLFDOO\� LGHQWLFDO� EXW� SDWKRORJLFDOO\� GLVWLQFW���:+2�������3HWUL�DQG�6LQJK��������7RJHWKHU�WKH\�LQIHFW�DURXQG�����RI�WKH�ZRUOG¶V�SRSXODWLRQ���:DOVK� ������� +RZHYHU�� RQO\� (�� KLVWRO\WLFD LV� FDSDEOH� RI� FDXVLQJ� GLVHDVH� �:+2� �������&RORQL]DWLRQ� ZLWK� (�� GLVSDU LV� VDLG� WR� EH� WKUHH� WLPHV� PRUH� FRPPRQ� WKDQ� (�� KLVWRO\WLFD LQ�GHYHORSLQJ�FRXQWULHV�ZKLOH�LW�LV�WHQ�WLPHV�PRUH�FRPPRQ�LQ�GHYHORSHG�QDWLRQV���3HWUL�DQG�6LQJK��������
(QWDPRHED�KLVWRO\WLFD LV�UHSRUWHG�WR�EH�UHVSRQVLEOH�IRU�DSSUR[LPDWHO\����PLOOLRQ�FDVHV�RI�LQYDVLYH�DPRHELDVLV��3HWUL�DQG�6LQJK��������DQG�XSZDUGV�RI���������GHDWKV�\HDU��:+2��������7KXV�� LW� LV�UDQNHG�VHFRQG�RQO\�WR�PDODULD�DV� WKH�FDXVH�RI�PRUWDOLW\�GXH�WR�D�SURWR]RDO� LQIHFWLRQ��:+2������� �7KH�SDUDVLWH�QRUPDOO\�LQKDELWV� WKH�ODUJH�LQWHVWLQH�EXW� LV�DOVR�FDSDEOH�RI� LQYDGLQJ�RWKHU�RUJDQV�VXFK�DV�WKH�OLYHU��EUDLQ�DQG�VSOHHQ��3HWUL�DQG�6LQJK��������7KH�PDMRULW\�RI�DPRHELF�LQIHFWLRQV�DUH�UHSRUWHG�WR�RFFXU�LQ�&HQWUDO�$PHULFD��6RXWK�$PHULFD��$IULFD�DQG�$VLD��7KHVH�DUH�RIWHQ� DVVRFLDWHG� ZLWK� SRRU� ZDWHU� DQG� IRRG� K\JLHQH� DQG� VDQLWDWLRQ� SUDFWLFHV� �3HWUL� DQG� 6LQJK�������� � +XPDQV� DUH� WKH� PRVW� VLJQLILFDQW� UHVHUYRLU� RI� LQIHFWLRQ� HYHQ� WKRXJK� PRUSKRORJLFDOO\�LGHQWLFDO�DPRHEDH�KDYH�EHHQ�LVRODWHG�IURP�FHUWDLQ�GRPHVWLF�DQG�ZLOG�DQLPDOV��.DW]�HW�DO��������
7KH� OLIHF\FOH� RI�(�� KLVWRO\WLFD LQFOXGHV� WKH� LQIHFWLYH� F\VW� DQG� WKH� LQYDVLYH� WURSKR]RLWH�IRUPV�� ,QIHFWLRQ� LV� DFTXLUHG� SULPDULO\� WKURXJK� WKH� LQJHVWLRQ� RI� LQIHFWLYH� F\VW� IRUPV� SUHVHQW� LQ�IHFDOO\� FRQWDPLQDWHG� ZDWHU� DQG� IRRG�� � ,W� DOVR� FDQ�EH� WUDQVPLWWHG� E\� SHUVRQ�WR�SHUVRQ� FRQWDFW��3HWUL�DQG�6LQJK��������7KH�TXDGULQXFOHDWH�F\VWV�PHDVXUH�DSSUR[LPDWHO\����± ���P�LQ�GLDPHWHU�DQG�DUH�UHVLVWDQW�WR�JDVWULF�MXLFHV�SUHVHQW�LQ�WKH�KXPDQ�VWRPDFK���7KH�DPRHED�H[F\VWV�LQ�WKH�VPDOO�LQWHVWLQH� E\� UHOHDVLQJ� IRXU�PHWDF\VWLF� DPRHEDH� WKDW� GLYLGH� LQWR� HLJKW� WURSKR]RLWHV�ZKLFK� WKHQ�PRYH�GRZQ�WR�WKH�ODUJH�LQWHVWLQH��1HYD�DQG�%URZQ ������.DW]�HW�DO�������*DUFLD�������3HWUL�DQG�6LQJK���������,QWHVWLQDO�VWDVLV�DOORZV�WKH�DPRHED�WR�HVWDEOLVK�D�IRRWKROG�LQ�WKH�FHFDO�DUHD�RI�WKH�
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ODUJH� LQWHVWLQH�HYHQ� WKRXJK�D�SRUWLRQ�PD\�EH�VZHSW�DORQJ� WR� WKH�VLJPRLGRUHFWDO� UHJLRQ�RU�HYHQ�RXW�RI�WKH�ERG\��1HYD�DQG�%URZQ�������� �7KH�FKDQFHV�RI�HVWDEOLVKLQJ�D�IRRWKROG�DUH�LPSURYHG�ZKHQ� WKH�YROXPH�RI� IRRG� LQWDNH� LV� ORZ�DQG� WKH�QXPEHU�RI�SDUDVLWHV� LV� KLJK� �1HYD� DQG�%URZQ���������
7KH�WURSKR]RLWHV�PHDVXUH�DSSUR[LPDWHO\�������P�LQ�VL]H��*DUFLD��������7KHVH�DGKHUH�WR�WKH�FRORQLF�PXFLQ�JO\FRSURWHLQV�YLD�D�JDODFWRVH�DQG�1�± DFHW\O�'� JDODFWRVDPLQH�VSHFLILF�OHFWLQ��6WDQOH\�DQG�5HHG��������+RVW�FRORQLF�FHOOV�DUH�NLOOHG�YLD�WKH�LQGXFWLRQ�RI�DQ�DSRSWRWLF�FDVFDGH���3HWUL� DQG� 6LQJK� ������� � &RORQLF� OHVLRQV� IRUPHG� E\� WKH� WURSKR]RLWHV� YDU\� IURP� PXFRVDO�WKLFNHQLQJV�WR�FKDUDFWHULVWLF�IODVN�VKDSHG�XOFHUDWLRQV�WR�QHFURVLV�RI�WKH�LQWHVWLQDO�ZDOO��1HYD�DQG�%URZQ�������3HWUL�DQG�6LQJK���������7KH�WURSKR]RLWHV�DUH�W\SLFDOO\�IRXQG�LQ�WKH�SHULSKHU\�RI�WKH�QHFURWL]HG� WLVVXHV��5HSURGXFWLRQ� LV� E\�ELQDU\� ILVVLRQ�RU� WKH� IRUPDWLRQ�RI� F\VWV��7KHVH�SDVV�RXW�ZLWK� WKH� VWRRO� DQG� DUH� LPPHGLDWHO\� LQIHFWLYH� �1HYD� DQG� %URZQ� ������� ,Q� WKH� H[WUDLQWHVWLQDO�LQYDVLRQ� QR� F\VWV� DUH� IRUPHG� DQG� WURSKR]RLWHV� SUROLIHUDWH� VROHO\� E\� ELQDU\� ILVVLRQ� �.DW]� HW�DO�������
$V\PSWRPDWLF�LQIHFWLRQ�ZLWK�(��KLVWRO\WLFD LV�GHILQHG�DV�WKH�SUHVHQFH�RI�F\VWV�LQ�VWRROV�LQ�WKH� DEVHQFH�RI� FROLWLV� RU� H[WUDLQWHVWLQDO� LQIHFWLRQ�� �7KHVH�KHDOWK\� FDUULHUV�PD\�SDVV�PLOOLRQV�RI�F\VWV� LQ� WKH� VWRRO�SHU�GD\� DV� WKH� WURSKR]RLWHV�PXOWLSO\� LQ� WKH� LQWHVWLQDO� OXPHQ� �3HWUL� DQG�6LQJK�������:+2�������1HYD�DQG�%URZQ��������$SSUR[LPDWHO\������RI�DOO� LQWHVWLQDO�(��KLVWRO\WLFDLQIHFWLRQ� DUH� DV\PSWRPDWLF��+RZHYHU�� HYHQ� DV\PSWRPDWLF� LQIHFWLRQ� LV� DVVRFLDWHG�ZLWK� D� VPDOO�EXW� VLJQLILFDQWO\� LQFUHDVHG� ULVN� IRU� GHYHORSLQJ� LQYDVLYH� DPRHELDVLV� �3HWUL� DQG� 6LQJK� ������0RKDPHG�HW�DO���������&OLQLFDO�V\PSWRPV�RI�DFXWH�LQWHVWLQDO�DPRHELDVLV�LQFOXGH�GLDUUKHD��EORRG\�VWRRO� WKDW�PD\�FRQWDLQ�QHFURWLF�PXFRXV��DEGRPLQDO�SDLQ�� WHQGHUQHVV�DQG�IHYHU� �3HWUL�DQG�6LQJK�������� � 6\PSWRPV� RI� DPRHELF� OLYHU� DEVFHVV� XVXDOO\� LQYROYH� IHYHU�� ULJKW� XSSHU� DEGRPLQDO�WHQGHUQHVV��SDLQ��ZHLJKW�ORVV�DQG�FROLWLV��.DW]�HW�DO�������1HYD�DQG�%URZQ�������3HWUL�DQG�6LQJK�������� $PHELF� OLYHU� DEVFHVV� LV� ����� WLPHV� PRUH� FRPPRQ� LQ� PHQ� WKDQ� ZRPHQ� EXW� WKLV� VH[�GLIIHUHQFH�LQ�ULVN�KDV�QRW�EHHQ�UHSRUWHG�IRU�FKLOGUHQ��3HWUL�DQG�6LQJK���������
$PRHELDVLV�LQIHFWLRQ�FDQ�EH�FRQWUROOHG�WKURXJK�SURSHU�WUHDWPHQW�DQG�RU�GLVSRVDO�RI�UDZ�VHZDJH�DQG�PDLQWDLQLQJ�FOHDQ�ZDWHU�VXSSO\�LQFOXGLQJ�WKH�SURWHFWLRQ�RI�RSHQ�ZHOOV��VSULQJV�DQG�
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ULYHUV�IURP�FRQWDPLQDWLRQ�ZLWK�VHZDJH�DQG�IHFHV��7KH�ULVN�IRU�LQIHFWLRQ�FDQ�DOVR�EH�UHGXFHG�YLD�WKH�DGHTXDWH�ERLOLQJ�RI�GULQNLQJ�ZDWHU�RU�WUHDWPHQW�RI�ZDWHU�ZLWK�FKORULQH�RU�LRGLQH��7KH�H[WHULRU�RI� UDZ� YHJHWDEOHV� DQG� IUXLWV� VKRXOG� DOVR� EH� ZDVKHG� ZLWK� VRDS� DQG� VRDNHG� LQ� YLQHJDU� IRU� ���PLQXWHV�SULRU�WR�FRQVXPSWLRQ��3HWUL�DQG�6LQJK�������
*LDUGLD ,QIHFWLRQ��*LDUGLD�LQWHVWLQDOLV�

*LDUGLDVLV�LV�FDXVHG�E\�LQIHFWLRQ�ZLWK�WKH�HQWHULF�SDWKRJHQLF�LQWHVWLQDO�IODJHOODWH��*LDUGLD�LQWHVWLQDOLV��,W�LV�FRQVLGHUHG WKH�PRVW�FRPPRQ�KXPDQ�LQWHVWLQDO�SURWR]RDQ�LQIHFWLRQ��+XPDQV�DUH�WKH�SUHIHUUHG�KRVW�EXW�PRUSKRORJLFDOO\�LGHQWLFDO�RUJDQLVPV�KDYH�EHHQ�LVRODWHG�LQ�GRJV��EHDYHUV��XQJXODWHV�DQG�RWKHU�PDPPDOV��.DW]�HW�DO��������7KH�IUHTXHQW�DYDLODELOLW\�RI�KRVWV�DQG�UHVHUYRLUV�IRU�WKH�SURWR]RDQ�KDV�FRQWULEXWHG�WR�WKH�KLJK�SUHYDOHQFH�RI�WKLV�LQIHFWLRQ�LQ�PDQ\�LQGXVWULDOL]HG�FRXQWULHV��-XFNHWW����������7KH�WUDQVPLVVLRQ�RI�WKH�SDUDVLWH�LV�PDLQO\�E\�WKH�IHFDO�RUDO�URXWH�EXW�DOVR�RFFXUV�E\�KXPDQ�WR�KXPDQ�WUDQVPLVVLRQ��0DWD�������*DUFLD������
*LDUGLD H[LVWV� LQ� WZR� IRUPV�� WKH� LQIHFWLYH� F\VW� DQG� WKH� QRW� LQYDVLYH� WURSKR]RLWH�ZKLFK�W\SLFDOO\� LQKDELWV� WKH� GXRGHQXP�DQG� XSSHU� MHMXQXP�RI� KXPDQV� �1HYD� DQG�%URZQ� �������7KH�URXQG�RU�RYDO�VKDSHG�F\VWV��ZKLFK�DUH�WKH�LQIHFWLYH�IRUP�RI�WKH�SURWR]RDQ��DUH�DSSUR[LPDWHO\���±����P�ORQJ�DQG�������P�ZLGH��*DUFLD��������$IWHU�LQJHVWLRQ�WKH�F\VWV�SDVV�XQKDUPHG�E\�JDVWULF�DFLG�WKURXJK�WKH�VWRPDFK�WR�WKH�VPDOO�LQWHVWLQH���([F\VWDWLRQ�QRUPDOO\�RFFXUV�LQ�WKH�GXRGHQXP��7KH�WURSKR]RLWHV�UHVLVW�WKH�RUGLQDU\�SHULVWDOWLF�PRYHPHQWV�E\�DGKHULQJ�WR�WKH�PLFURYLOORXV�ERUGHU�RI� WKH� HSLWKHOLDO� FHOOV� XVLQJ� D� YHQWUDO� GLVF�VKDSHG� VXFNHU� �6RORPRQV�� ������� ,QIHFWLRQ� ZLWK�*LDUGLD LV�XVXDOO\�FRQILQHG� WR� WKH�XSSHU� VPDOO� LQWHVWLQH�EXW�DOVR�KDV�EHHQ�REVHUYHG� LQ� WKH�ELOH�GXFW�DQG�JDOO�EODGGHU�RI� LOO�SDWLHQWV� �,ELG��� �&RQGLWLRQV�RI�DFKORUK\GULD�DQG�K\SRFKORUK\GULD� LQ�WKH�KRVW¶V�JXW�DUH�UHSRUWHG�WR�HQKDQFH�*LDUGLD SUROLIHUDWLRQ��/RSH]�HW��DO�������%URZQ�DQG�1HYD���������,GHQWLILFDWLRQ�RI�WKH�SDUDVLWH�LV�XVXDOO\�PDGH�E\�PLFURVFRSLF�H[DPLQDWLRQ�RI�GLUHFW�IHFDO�VPHDUV� IRU� HLWKHU� WURSKR]RLWHV� RU� F\VWV� LQ� WKH� IHFHV�� &OLQLFDO� V\PSWRPV� RI� JLDUGLDVLV� LQFOXGH�GLDUUKHD�� VWHDWRUUKHD�� HSLJDVWULF� SDLQ�� ZDVWLQJ�� K\SRDOEXPLQHPLD� DQG� LPSDLUHG� DEVRUSWLRQ� RI�IRODWH�DQG�YLWDPLQ�%�� �1HYD�DQG�%URZQ�������6RORPRQV��������
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,QWHVWLQDO�+HOPLQWK�,QIHFWLRQV��
7KH� WKUHH� PDMRU� VRLO� WUDQVPLWWHG� KHOPLQWKHV� FRQVLGHUHG� WR� EH� RI� JOREDO� SXEOLF� KHDOWK�FRQFHUQ� DUH� $VFDULV� OXPEULFRLGHV� �URXQGZRUP��� 7ULFKXULV� WULFKLXUD �ZKLSZRUP��� DQG�$QF\ORVWRPD�GXRGHQDOH� RU�1HFDWRU�DPHULFDQXV� �KRRNZRUP��� 2YHU�RQH� ELOOLRQ�RI� WKH�ZRUOG¶V�SRSXODWLRQ�LV�HVWLPDWHG�WR�EH�LQIHFWHG�ZLWK�WKHVH�SDUDVLWHV��WZR�ELOOLRQ�DUH�PRUH�VDLG�WR�EH�DW�ULVN��0RQWUHVRU� HW� DO�� ������� � &KLOGUHQ� DUH� UHSRUWHG� WR� EH� DW� HVSHFLDOO\� LQFUHDVHG� ULVN� IRU� VHYHUH�LQIHFWLRQV�DQG� WKH�PRUELGLW\�DQG�PRUWDOLW\�DVVRFLDWHG�ZLWK� WKHVH� �&KDQ�HW�DO�������� �+HOPLQWK��LQIHFWLRQ�KDV�EHHQ� OLQNHG�ZLWK�DQ� LQFUHDVHG�ULVN� IRU�VHYHUDO�QXWULWLRQDO�DQHPLDV��SURWHLQ�HQHUJ\�PDOQXWULWLRQ�� DQG� UHGXFHG� SK\VLFDO� JURZWK� DQG� GHYHORSPHQW� LQ� LQIDQWV� DQG� FKLOGUHQ� �&RQQROO\�DQG�.YDOVYLJ������1RNHV�DQG�%XQG\�������6WHSKHQVRQ�HW�DO������E���

5RXQGZRUP�,QIHFWLRQ��$VFDULV�/XPEULFRLGHV�
$VFDULV�OXPEULFRLGHV� D�VRLO�WUDQVPLWWHG�KHOPLQWKV��LV�UHSRUWHG�WR�LQIHFW�DW�OHDVW�RQH�IRXUWK�RI� WKH�ZRUOG¶V�SRSXODWLRQ��&URPSWRQ��������$QQXDO�PRUELGLW\�DVVRFLDWHG�ZLWK� WKH�SDUDVLWH�KDV�EHHQ� HVWLPDWHG� E\� WKH�:+2� DW� �������ZLWK� DQRWKHU� ����PLOOLRQ� SHRSOH� VDLG� WR� EH� DW� ULVN� IRU�DFTXLULQJ� WKH� LQIHFWLRQ� �0RQWUHVRU�HW� DO��������� �%RWK�GRPHVWLF�DQG�ZLOG�DQLPDOV�DUH�FRPPRQ�UHVHUYRLUV� IRU� $�� OXPEULFRLGHV�� ,W� VKRXOG� EH� QRWHG� WKDW� VRPH� FRQWURYHUV\� H[LVWV� UHJDUGLQJ�ZKHWKHU�$VFDULV�VXXP� WKH�SLJ�URXQG�ZRUP��LV�JHQHWLFDOO\�LGHQWLFDO�WR�$��OXPEULFRLGHV �$QGHUVRQ�������3HQJ�HW�DO��������
$VFDULV OXPEULFRGHV LV�D�UREXVW�SDUDVLWH��7KLV�TXDOLW\�LV�GXH��LQ�SDUW��WR�WKH�UHVLOLHQW�QDWXUH�RI�LWV�HJJV��ZKLFK�DUH�FDSDEOH�RI�VXUYLYLQJ�D�ZLGH�UDQJH�RI�KRW�DQG�FROG�WHPSHUDWXUHV��FKHPLFDOV��FKHPLFDO� GLVLQIHFWDQWV� DQG� RWKHU� H[WUHPH� FRQGLWLRQV� � �1HYD� DQG� %URZQ� ������� � 7KH� HJJV� RI�$VFDULV DUH� RQH� RI� WKH�PRVW� UHVLOLHQW� RI� WKH� KHOPLQWK� HJJV� DQG� FDQ� UHPDLQ� LQIHFWLYH� IRU� \HDUV�HPEHGGHG�LQ�WKH�VRLO��*LOJHQ�DQG�0DVFLH±7D\ORU�������&URPSWRQ���������$VFDULV LV�WKH�ODUJHVW�RI�WKH�KXPDQ�LQWHVWLQDO�SDUDVLWLF�QHPDWRGHV��0DWXUH�PDOH�DQG�IHPDOHV�FDQ�JURZ�IURP���±���FP�DQG���� ��FP�LQ� OHQJWK�� UHVSHFWLYHO\��%RWK�XVXDOO\� LQKDELW� WKH� MHMXQXP�ZKHUH� WKH\� IHHG�RQ� WKH�VHPL�GLJHVWHG� IRRG�SUHVHQW� LQ� WKH�KRVW� �1HYD� DQG�%URZQ��������7KH\� DOVR� VHFUHWH� DQWLWU\SVLQV�
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DQG�WKXV��DUH�FDSDEOH�RI�DGHTXDWHO\�FRPSHWLQJ�ZLWK�WKH�KRVW�V\VWHP�IRU�LQJHVWHG�SURWHLQV���7KH\�UHVLVW� WKH� QRUPDO� SHULVWDOWLF� PRYHPHQW� RI� WKH� JXW� E\� DVVXPLQJ� DQ� 6�VKDSHG� FRQILJXUDWLRQ��SUHVVLQJ� WKHLU� RXWHU� FXWLFOH� DJDLQVW� WKH� FROXPQDU� HSLWKHOLXP�RI� WKH� KRVW�� 7KLV� DOORZV� WKHP� WR�PRYH�DJDLQVW�SHULVWDOVLV��.DW]�HW�DO���������7KH�PDWXUH�IHPDOH�OD\V�DSSUR[LPDWHO\���������HJJV�SHU� GD\�� ZKLFK� WKHQ� SDVV� RXW� LQ� WKH� IHFHV� LQ� DQ� XQHPEU\RQDWHG� IRUP� � �7KHLQ� +ODLQJ� ������&URPSWRQ� ������� 8QGHU� IDYRUDEOH� FRQGLWLRQV�� VXFK� DV� DGHTXDWH� PRLVWXUH� DQG� VKDGH� WKH� HJJV�HPEU\RQDWH� WR� IRUP� WKH� VHFRQG� VWDJH� ODUYD� LQ� ZKLFK� WKH\� UHPDLQ� XQWLO� WKH\� DUH� VXEVHTXHQWO\�LQJHVWHG��7KHLQ�+ODLQJ�������&URPSWRQ��������
,QIHFWLRQ� LV� DFTXLUHG� WKURXJK� WKH� LQJHVWLRQ�RI� LQIHFWLYH� HJJV� IURP� IHFDOO\� FRQWDPLQDWHG�IRRG�RU�ZDWHU��6LQFH�WKH�HJJV�DUH�YHU\�VWLFN\�� WKH\�UHDGLO\�DGKHUH�WR� UDZ�IUXLWV�DQG�YHJHWDEOHV��ZKLFK�DUH�ZDVKHG�ZLWK�FRQWDPLQDWHG�ZDWHU�RU�IHUWLOL]HG�ZLWK�FRQWDPLQDWHG�QLJKW�VRLO��,Q�KLJKO\�HQGHPLF�DUHDV��$VFDULV HJJV�PD\�EH�IRXQG�RQ�HDWLQJ�RU�FRRNLQJ�XWHQVLOV��RU�XQGHU�WKH�ILQJHUQDLOV��7KH\� DOVR� PD\� FLUFXODWH� LQ� KRXVHKROG� GXVW� DQG� DLU� ZKHUH� WKH\� DUH� LQKDOHG� RU� VZDOORZHG��2¶/RUFDLQ�DQG�+ROODQG�������
,QJHVWHG�HJJV�KDWFK�LQ�WKH�GXRGHQXP�WR�UHOHDVH�WKH�ODUYDH��ZKLFK�SHQHWUDWH�WKH�LQWHVWLQDO�ZDOO� WR� UHDFK� WKH� YHQXOHV�� )URP� KHUH�� WKH� ODUYDH� DUH� FDUULHG� SDVVLYHO\� WR� WKH� OLYHU� YLD� SRUWDO�FLUFXODWLRQ���7KH�ODUYDH�VXEVHTXHQWO\�PLJUDWH�WR�WKH�KHDUW�WKURXJK�WKH�LQIHULRU�YHQD�FDYD DQG�DUH�FDUULHG�WR�WKH�OXQJV�E\�WKH�SXOPRQDU\�FLUFXODWLRQ�ZHUH�WKH\ ORGJH�LQ�WKH�DOYHRODU�VSDFHV�ZKHUH�DQG��XQGHUJR�WKHLU�VHFRQG�DQG�WKLUG�PROW��1H[W��WKLUG�VWDJH�ODUYDH�EUHDN�RXW�RI�WKH�DOYHRODU�VSDFH�DQG�PLJUDWH�XS�WKH�WUDFKHD�LQWR�WKH�SKDU\Q[�ZHUH�WKH\�DUH�VZDOORZHG���$IWHU�DUULYLQJ�DW�WKH�VPDOO�LQWHVWLQH��WKH\�XQGHUJR RQH�PRUH�PROW�EHIRUH�WKH\�DUH�WUDQVIRUPHG�LQWR�WKH�PDWXUH�ZRUP��7KHVH�PDWXUH�IRUPV�WKHQ�PDWH�DQG�OD\�PRUH�HJJV��1HYD�DQG�%URZQ��������7KLV�SURFHVV��ZKLFK�VWDUWV�ZLWK�WKH�LQJHVWLRQ�RI�LQIHFWLYH�HJJV�DQG�HQGV�ZLWK�WKH�SURGXFWLRQ�RI�HJJV��WDNHV�DSSUR[LPDWHO\����PRQWKV� �7KHLQ�+ODLQJ��������$GXOW�ZRUPV�KDYH�D� OLIH� VSDQ�RI����� \HDUV��$GXOW� IHPDOHV�FDQ�JHQHUDWH�HJJV�IRU�XS�WR���\HDU��7KHLQ�+ODLQJ�������2¶/RUFDLQ�DQG�+ROODQG��������
7KH� ORFDWLRQ� DQG� EXUGHQ� RI� WKH� ZRUPV� PRVWO\� GHWHUPLQHV� WKH� W\SH� DQG� GHJUHH� RI�PRUELGLW\�REVHUYHG�LQ�WKH�KRVW��'XULQJ�WKH�PLJUDWRU\�SKDVH��ODUJH�QXPEHUV�RI�ODUYDH�PD\�LQGXFH�KRVW� VHQVLWL]DWLRQ� UHVXOWLQJ� LQ� DVWKPD�� FRXJKLQJ�� VKRUWQHVV� RI� EUHDWK�� IHYHU�� VNLQ� UDVK� DQG�
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HRVLQRSKLOLD��2¶/RUFDLQ�DQG�+ROODQG�������1HYD�DQG�%URZQ��������$IWHU�WKH�ZRUPV�PDWXUH�LQ�WKH� VPDOO� LQWHVWLQH�� FOLQLFDO� VLJQV� DQG� V\PSWRPV�PD\� LQFOXGH� DEGRPLQDO� SDLQ� DQG� GLVWHQVLRQ��QDXVHD�� YRPLWLQJ� DQG�DQRUH[LD��9LWDPLQ�$�� IDW� DQG�SURWHLQ�PDODEVRUSWLRQ� DOVR�PD\�EH�SUHVHQW��LELG���/HVV� IUHTXHQW�FOLQLFDO�FRPSOLFDWLRQV�LQFOXGH�LQWHVWLQDO�REVWUXFWLRQ�� LQWHVWLQDO�SHUIRUDWLRQ��DQG�EORFNDJH�RI�WKH�ELOH�GXFW��DFXWH�SDQFUHDWLWLV�RU�DSSHQGLFLWLV�GXH�WR�WKH�PLJUDWLRQ�RI�ZRUPV��
:KLSZRUP�,QIHFWLRQ �7ULFKXULV�WULFKLXUD�

7ULFKXULDVLV� RU� ZKLSZRUP� LQIHFWLRQ� LV� FDXVHG� E\�7ULFKXULV� WULFKLXUD�� 7KH� LQIHFWLRQ� LV�HVWLPDWHG�WR�DIIHFW�DURXQG������PLOOLRQ�SHUVRQV�ZRUOGZLGH��2I�WKHVH������PLOOLRQ�DUH�FKLOGUHQ�RI�SUHVFKRRO�DJH�DQG�����PLOOLRQ�DUH�RI�VFKRRO�DJH���&KDQ��������+XPDQV�DUH�WKH�SULPDU\�KRVW�IRU�LQIHFWLRQV�FDXVHG�E\�7ULFKXULV WULFKLXUD�EXW� WKH�VSHFLHV�KDV�EHHQ�GHWHFWHG� LQ� VRPH�QRQ�KXPDQ�SULPDWHV �+RULL�DQG�8VXLL���������
7KH� PDWXUH� PDOH� DQG� IHPDOH� ZKLSZRUP� LQKDELW� WKH� WUDQVYHUVH� DQG� GHVFHQGLQJ� FRORQV�ZKHUH�WKH\�HPEHG�WKHLU�QDUURZ�DQWHULRU�SRUWLRQ�LQ�WKH�KRVW¶V�FROXPQDU�HSLWKHOLXP�FHOOV�WR�REWDLQ�QXWULHQWV� �*LOJHQ� DQG�0DVFLH�7D\ORU� ������� � 7KH�ZRUPV� IHHG� RQ� WKH� HQWHURF\WH� V\QFWLXP� EXW�PD\�DOVR�LQJHVW�HQWHURF\WHV��OHXFRF\WHV�DQG�PXFRVDO�IOXLGV�LI�WKH\�KDSSHQ�WR�SHQHWUDWH�EHORZ�WKH�EDVDO�PHPEUDQH� RI� WKH� VDPH� �3DZORVNL� ������� 7KHLU� SRVWHULRU�ZLGHU� SRUWLRQ� KDQJV� LQ� WKH� JXW�OXPHQ�DOORZLQJ�WKH�HIIHFWLYH�HPLVVLRQ�RI�HJJV���%RWK�VH[HV�OLYH�IRU�D�VSDQ�RI�DSSUR[LPDWHO\�WZR�\HDUV��7KH�DGXOW�IHPDOH�FDQ�GHSRVLW�IURP������± �����HJJV�SHU�GD\��.DW]�HW�DO���������)HUWLOL]HG�HJJV� GHSRVLWHG�ZLWK� WKH� IHFHV� DUH� XQGHYHORSHG� DQG�PXVW� HPEU\RQDWH� EHIRUH� WKH\� FDQ� EHFRPH�LQIHFWLYH�� 7KH� GXUDWLRQ� RI� HJJ� PDWXUDWLRQ� LV� DSSUR[LPDWHO\� ��±��� GD\V� LI� WKH� DPELHQW�WHPSHUDWXUH�LV�RSWLPDO��L�H������± ���&��.DW]�HW�DO�������1HYD�	�%URZQ�������� �7ULFKXULV HJJV�DUH�PRUH�VHQVLWLYH�WR�WKH�HQYLURQPHQW�FRPSDUHG�WR�WKRVH�RI�$� OXPEULFRLGHV HJJV��7HPSHUDWXUHV�WKDW�IDOO�EHORZ�±��&�RU�ULVH�DERYH����&�NLOO�WKH�HJJV���'LUHFW�VXQOLJKW�ZLWKLQ����KRXUV�DOVR�NLOOV�WKH�HJJV��6WHSKHQVRQ�HW�DO��������
,QIHFWLRQ� ZLWK� 7ULFKXULV RFFXUV� YLD� WKH� RUDO�IHFDO URXWH� FDXVHG� E\� WKH� LQJHVWLRQ� RI�LQIHFWLYH�HJJV�IURP�FRQWDPLQDWHG�IRRG��KDQGV�RU�ZDWHU���7KHVH�WKHQ�SDVV�WKURXJK�WKH�VWRPDFK�WR�WKH�VPDOO�LQWHVWLQH�ZKHUH�WKH\�KDWFK���7KH�ODUYDH�SHQHWUDWH�WKH�FHOOV�RI�WKH�VPDOO�LQWHVWLQH�FRPLQJ�
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WR�OLH�DERYH�WKH�ODPLQD�SURSULD�ZKHUH�WKH\�XQGHUJR�IRXU�PROWV���7KH�LPPDWXUH�DGXOWV�HPHUJH�DQG�DUH�SDVVLYHO\�WUDQVSRUWHG�WR�WKH�ODUJH�LQWHVWLQH�ZKHUH�WKH\�PDWXUH�DQG�HPEHG�WKHLU�WKLQ��ZKLS�OLNH�DQWHULRU� LQWR� WKH� FROXPQDU� FHOOV��7KH� DGXOW�ZKLSZRUP�GHYHORSV�ZLWKLQ���±���GD\V� DIWHU� LQLWLDO�LQIHFWLRQ��0HKOKRUQ�������.DW]�HW�DO�������1HYD�DQG�%URZQ�������6WHSKHQVRQ�HW�DO�������
7ULFKXULDVLV�VLJQV�DQG�V\PSWRPV�PRVWO\�GHSHQG�RQ�LQIHFWLRQ�EXUGHQ��/LJKW�LQIHFWLRQV�DUH�UHSRUWHG�WR�VRPHWLPHV�FDXVH�QRQ�VSHFLILF�UHVSRQVHV�VXFK�DV�DQRUH[LD�DQG�XUWLFDULD��6WHSKHQVRQ�HW�DO���������6\PSWRPV�DVVRFLDWHG�ZLWK�PRGHUDWH�LQIHFWLRQV�LQFOXGH�HSLJDVWULF�DQG�ORZHU�DEGRPLQDO�SDLQ��YRPLWLQJ��GLDUUKHD��IODWXOHQFH�DQG�ZHLJKW�ORVV��+HDY\�LQIHFWLRQ�LV�DVVRFLDWHG�ZLWK�PXFRLG�EORRG\�GLDUUKHD�� DQG� LQ�YHU\� VHYHUH� FDVHV� UHFWDO� SURODSVH�GXH� WR� IUHTXHQW� VWUDLQLQJ�� � ,Q� VHYHUH�LQIHFWLRQV��WKH�ZRUPV�PD\�EH�REVHUYHG�HPEHGGHG�LQ�WKH�HGHPDWRXV�UHFWDO�PXFRVD�DFFRPSDQLHG�E\� PRGHUDWH� HLRVLQRSKLOLD�� � )XUWKHUPRUH�� JURZWK� VWXQWLQJ� DVVRFLDWHG� ZLWK� GHFUHDVHG� FROODJHQ�V\QWKHVLV�KDV�EHHQ�UHSRUWHG�LQ�FKLOGUHQ��1HYD�DQG�%URZQ�������.DW]�HW�DO�������6WHSKHQVRQ�HW�DO�������

+RRNZRUP�,QIHFWLRQ
7KH� WZR�PDMRU� VSHFLHV� RI� KRRNZRUP�NQRZQ� WR� LQIHFW� KXPDQV� DUH�1HFDWRU� DPHULFDQXVDQG�$QF\ORVWRPD�GXRGHQDOH��(JJV�RI�ERWK�VSHFLHV�DUH�LGHQWLFDO�DQG�PRUSKRORJLFDO�LGHQWLILFDWLRQ�FDQ�EH�GRQH�RQ�WKH�EDVLV�RI�WKH�DGXOW�PRUSKRORJ\��.DW]�HW�DO��������3DZORVNL�HW�DO��������RU�E\�WKH� VWXG\� RI� WKH� ODUYDO� VWDJHV� FXOWXUHG� IURP� HJJV� E\� WKH�+DUDGD�0RUL�PHWKRG� �3DZORVNL� HW� DO���������+RRNZRUPV�DUH�HVWLPDWHG�WR�LQIHFW�����PLOOLRQ�SHRSOH�ZRUOGZLGH�DQG�FDXVH�PRUWDOLW\�LQ�DQRWKHU� ������� �0RQWUHVRU� HW� DO�� ������� � 1R� DQLPDO� UHVHUYRLUV� KDYH� EHHQ� LGHQWLILHG� IRU�KRRNZRUPV� �.DW]� HW� DO� ������� 0DWXUH� KRRNZRUPV� W\SLFDOO\� LQKDELW� WKH� MHMXQXP� ZKHUH� WKH\�DWWDFK� WR� WKH� LQWHVWLQDO� PXFRVD ZLWK� WKHLU� YHQWUDO� WHHWK� �$�� GXRGHQDOH�� RU� FXWWLQJ� SODWHV� � �1���DPHULFDQXV� �.DW]�HW�DO�������1HYD�DQG�%URZQ��������7KH�ZRUPV�GHULYH�WKHLU�QRXULVKPHQW�E\�IHHGLQJ�RQ�WKH�YLOORXV�WLVVXH�DQG�VXFNLQJ�EORRG�DW�WKH�SRLQW�RI�DWWDFKPHQW��.DW]�HW�DO������*LOJHQ�	� 0DVFLH�7D\ORU� ������� � $YHUDJH� EORRG� ORVVHV� RI� ���± ���� PO� RI� EORRG� SHU� GD\� KDYH� EHHQ�UHSRUWHG�IRU�$��GXRGHQDOH DQG������PO�GD\�IRU�1HFWDWRU�DPHULFDQXV �5RFKH�	�/D\ULVVH�������
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$QF\ORVWRPD� GXRGHQDOH LV� WKH� RQO\� KRRNZRUP� VSHFLHV� HQGHPLF� WR� (FXDGRU� ZKHUH� WKH�SUHVHQW�VWXG\�ZDV�FRQGXFWHG��7KXV��WKH�UHPDLQGHU�RI�WKH�GHVFULSWLRQ�RI�WKH�KRRNZRUP�OLIH�F\FOH�ZLOO�IRFXV�RQ�WKLV�VSHFLHV���.DW]�DQG�DVVRFLDWHV��������KDYH�UHSRUWHG�WKDW�WKH�DGXOW�IHPDOH�SDVVHV�DSSUR[LPDWHO\��������HJJV�SHU�GD\��%RWK�WKH�HJJV�DQG�ODUYDH�DUH�YHU\�VHQVLWLYH�WR�H[SRVXUH�WR�WKH� HQYLURQPHQW� DQG� GR� QRW� VXUYLYH� IRU�PRUH� WKDQ� D�PRQWK� LQ� WKH� VRLO� �6RUHQVHQ� HW� DO�� �������+XPDQ�LQIHFWLRQ�LV�DFTXLUHG�WKURXJK�SHQHWUDWLRQ�RI�WKH�VNLQ�E\�WKH�LQIHFWLYH�WKLUG�VWDJH�ILODULIRUP�ODUYDH� �3DZORVNL� HW� DO�� ����� 1HYD� DQG�%URZQ�������� � 3HQHWUDWLRQ� XVXDOO\� RFFXUV� LQ� EDUH� IHHW�ZLWK�VNLQ�DEUDVLRQV��DUHDV�RQ�DQG�EHWZHHQ�WKH�WRHV��RU�WKURXJK�D�KDLU�IROOLFOH��1HYD�DQG�%URZQ��������7KH�ODUYDH�WKHQ�HQWHU�WKH�FLUFXODWLRQ�DQG�DUH�FDUULHG�WR�WKH�OXQJV��'XULQJ�WKHLU�IRXUWK�VWDJH�RI�GHYHORSPHQW��WKH�ODUYDH�EUHDN�RXW�RI�WKH�DOYHROL�DQG�PLJUDWH�XS�WKH�EURQFKL�DQG�WUDFKHD�WR�WKH�SKDU\Q[�ZKHUH�WKH�ODUYDH�DUH�LQYROXQWDULO\�VZDOORZHG�DQG�SDVV�GRZQ�WR�WKH�VPDOO�LQWHVWLQH��.DW]�HW�DO�������&URPSWRQ��������&OLQLFDO�VLJQV�DQG�V\PSWRPV�RI KRRNZRUP�LQFOXGH�SQHXPRQLD� LQ�KHDYLO\� LQIHFWHG�FKLOGUHQ�GXULQJ� ODUYDO�PLJUDWLRQ� DQG�HSLJDVWULF�SDLQ�DQG� LURQ�GHILFLHQW�DQHPLD�GXULQJ� WKH� LQWHVWLQDO� SKDVH� RI� WKH� LQIHFWLRQ� �:KLWH� HW� DO�� ������0D[ZHOO� HW� DO�������&URPSWRQ���������
7KH�3XEOLF�+HDOWK�,PSRUWDQFH�RI�,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQV

,3,¶V�DUH�FRQVLGHUHG�D�SXEOLF�KHDOWK�SUREOHP�RI�ZRUOGZLGH�LPSRUWDQFH�IRU�UHDVRQV�RI�WKHLU�KLJK� SUHYDOHQFH��ZLGHVSUHDG� GLVWULEXWLRQ�� DQG� HIIHFWV� RQ� KHDOWK� �0RQWUHVRU� HW� DO�� ������:+2�������6WHSKHQVRQ�HW�DO��������,3, ULVN�LV�UHSRUWHG�WR�EH�HOHYDWHG�LQ�LQIDQWV�DQG�FKLOGUHQ�FRPSDUHG�WR� RWKHU� DJH� JURXSV�� ,Q� DGGLWLRQ�� WKH\� DUH� UHSRUWHG� WR� GLVSURSRUWLRQDWHO\� VXIIHU� IURP� WKH�QXWULWLRQDO� �7KHLQ� +ODLQJ� ������ +DGMX� HW� DO� ������ 6WHSKHQVRQ� HW� DO� ������� KHDOWK�� DQG�GHYHORSPHQWDO�FRQVHTXHQFHV�RI�,3,¶V��1RNHV�HW�DO�������&DOOHQGDU�HW�DO�������6LPHRQ�HW�DO�������6DNWL� HW� DO� ������� 0RUELGLW\� DQG� PRUWDOLW\� FDXVHG� E\� ,3,¶V� LV� XVXDOO\� PRUH� SURQRXQFHG� LQ�FKLOGUHQ�FRPSDUHG�WR�DGXOWV�GXH�WR�WKHLU�KLJKHU�QXWULWLRQDO�UHTXLUHPHQWV�DQG�OHVV�PDWXUH�LPPXQH�V\VWHPV� �*X\DWW� ������� )XUWKHUPRUH�� WKH� ULVN� IRU� SRRU� FOLQLFDO� RXWFRPHV� LV� UHSRUWHG� WR� EH�LQFUHDVHG� LQ� WKRVH� FKLOGUHQ� ZKR� ZHUH� DOUHDG\� PDOQRXULVKHG� SULRU� WR� EHFRPLQJ� LQIHFWHG��6FULPVKDZ� ������ 6WHSKHQVRQ� HW� DO� ����� D��� 7KH� FKURQLF� PDOQXWULWLRQ�,3,� F\FOH� ZKLFK�FRPPRQO\�EHJLQV�GXULQJ�FKLOGKRRG� LQ�PDQ\�GHYHORSLQJ�SRSXODWLRQV�DOVR�KDV�EHHQ� OLQNHG�ZLWK�GHFUHDVHG�ZRUN�FDSDFLW\�DQG�SURGXFWLYLW\�LQ�DGROHVFHQWV�DQG�DGXOWV��*X\DWW��������
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7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2��SURPRWHV� WKH� XVH� RI� SUHVXPSWLYH�DQWLKHOPLQWK�WUHDWPHQW� DV� WKH� IRXQGDWLRQ� RI� ,3,� FRQWURO� DFWLYLWLHV� LQ� HQGHPLF� SRSXODWLRQV� �:+2� ������0RQWUHVRU� HW� DO�� ������ ZKLOH� VWLOO� UHFRJQL]LQJ� WKH� QHHG� IRU� ORQJHU�WHUP� HFRQRPLF�� VRFLDO��EHKDYLRUDO� DQG� HQYLURQPHQWDO� VROXWLRQV� WR� UHGXFH� RU� HOLPLQDWH� VRXUFHV� RI� UH�LQIHFWLRQ� �:+2�������0RQWUHVRU�HW�DO��������:+2���������7KLV�QHHG�ZDV�XQGHUVFRUHG�WZR�GHFDGHV�DJR�E\�0DWD��������LQ�KLV�UHYLHZ�RQ�WKH�FRQWURO�DQG�SUHYHQWLRQ�RI�SDUDVLWLF�LQIHFWLRQV��7KHUH��KH�VWDWHG�WKDW��³WKH�LVVXH�RI�FRQWURO�KDV�EHFRPH�GLIILFXOW�DV�RQH�PXVW�WDNH�LQWR�FRQVLGHUDWLRQ�QRW�RQO\�WKH�QDWXUH�DQG� QDWXUDO� KLVWRU\� RI� WKH� SDUDVLWHV� EXW� DOVR� WKH� ELRORJLFDO� FKDUDFWHULVWLFV� DQG� EHKDYLRU� RI� WKH�KXPDQV�LQYROYHG�DQG�WKH�HQYLURQPHQWDO�FLUFXPVWDQFHV�XQGHU�ZKLFK�WKH\�GZHOO´��SS������
,PSDFW� RI� ,QWHVWLQDO� 3DUDVLWLF� ,QIHFWLRQV� RQ� &KLOG� *URZWK�� $QHPLD� DQG� 3V\FKRPRWRU�'HYHORSPHQW�
,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQV�DQG�&KLOG�*URZWK

7KH� V\QHUJLVWLF� F\FOH� RI� LQIHFWLRQ�� LPPXQLW\�� DQG� PDOQXWULWLRQ� LQ� FKLOGUHQ� LV� ZHOO�GRFXPHQWHG� �&KDQGUD� ������ &KDQGUD� ������� ,QIDQWV�� WRGGOHUV� DQG� RWKHU� \RXQJ� FKLOGUHQ� DUH�UHSRUWHG�WR�EH�PRVW�YXOQHUDEOH�WR�WKH�DGYHUVH�QXWULWLRQDO�HIIHFWV�RI�,3,¶V���2QH�UHDVRQ�LV�WKDW�WKH\�RIWHQ�VXIIHU�IURP�DQ�LQFUHDVHG�,3,�EXUGHQ�DVVRFLDWHG�ZLWK�D�JUHDWHU�H[SRVXUH�WR�WKHVH�LQIHFWLRXV�DJHQWV� E\� YLUWXH� RI� XQVDQLWDU\� SUDFWLFHV� DVVRFLDWHG� ZLWK� FKLOG� GHYHORSPHQW� �H�J��� SOD\LQJ� LQ�FRQWDPLQDWHG�GLUW�DQG�ZDWHU��VXFNLQJ�RQ�GLUW\� ILQJHUV�DQG�RWKHU�REMHFWV��HWF���*URZLQJ�FKLOGUHQ�DOVR�KDYH�KLJK�QXWULWLRQDO�UHTXLUHPHQWV���6FULPVKDZ��������7KHLU�OHVV�PDWXUH�LPPXQH�V\VWHPV��HVSHFLDOO\� LQ� WKRVH�DJHG�����\HDUV��FDQ�UHGXFH�WKHLU�DELOLW\� WR�PRXQW�VWURQJ�LPPXQH�GHIHQVH�WR�LQIHFWLRXV� DJHQWV�� 7KXV�� WKH\� DUH� PRUH� OLNHO\� WR� VXIIHU� IURP� WKH� DGYHUVH� FRQVHTXHQFHV� RI�LQIHFWLRQ�� ZKLFK� FDQ� DIIHFW� HQHUJ\� DQG� QXWULHQW� LQWDNH�� WUDQVSRUW�� PHWDEROLVP� DQG� H[FUHWLRQ��&KDQGUD�������&KDQGUD�������
6HYHUDO�VWXGLHV�KDYH�GRFXPHQWHG�WKDW�FKLOGUHQ�LQIHFWHG�ZLWK�URXQGZRUP�DUH�PRUH�OLNHO\�WR�VXIIHU� IURP�JURZWK�VWXQWLQJ�FRPSDUHG� WR� WKRVH�ZKR�DUH�QRW� LQIHFWHG��2¶�/RUFDLQ�	�+ROODQG�
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������� UHSRUWHG� WKDW� VRPH� VWXQWLQJ� LV� FDXVHG� E\� LQIHFWLRQ�LQGXFHG� DQRUH[LD�� 7KH� UHVXOW� LV�GHFUHDVHG�FDORULF�DQG�QXWULHQW� LQWDNH�� ,Q�DGGLWLRQ�� LQIHFWHG�FKLOGUHQ�KDYH� D�GHFUHDVHG�DELOLW\� WR�GLJHVW�DQG�DEVRUE�WKH�QXWULHQWV�LQJHVWHG���/LNHZLVH��KRRNZRUP�LQIHFWLRQ�LV�FRPPRQO\�DVVRFLDWHG�ZLWK�SRRU�FKLOG�JURZWK��7KLV�DSSHDUV�WR�EH�WKH�UHVXOW�RI�WKH�ORVV�RI�EORRG��ZKLFK�FRQWDLQV�LURQ�DQG�RWKHU� HVVHQWLDO� QXWULHQWV� QHHGHG� IRU� JURZWK�� $QRWKHU� DSSDUHQW� UHDVRQ� LV� GXH� WR� WKH� LQWHVWLQDO�LQIODPPDWLRQ� FDXVHG� E\� WKH� LQIHFWLRQ�� 7KLV� ORZHUV� WKH� DEVRUSWLRQ� RI� QXWULHQWV� DQG� PD\� DOVR�DJJUDYDWH�K\SRDOEXPLQHPLD��:DUUHQ�HW�DO����������)XUWKHUPRUH��D�KHDY\�ZKLSZRUP�EXUGHQ�KDV�EHHQ�REVHUYHG� WR�QHJDWLYHO\� LPSDFW�JURZWK�DV�D� UHVXOW�RI� WKH� IUHTXHQW�G\VHQWHU\�FRPPRQ�ZLWK�WKLV�LQIHFWLRQ��&DOOHQGHU�HW�DO� ������DV�ZHOO�DV�QXWULHQW�ORVV�LQGXFHG�E\�JDVWURLQWHVWLQDO�EOHHGLQJ�
$� JURZLQJ� ERG\� RI� HYLGHQFH� QRZ� H[LVWV�ZKLFK� KDV� LPSOLFDWHG� ERWK� DFXWH� DQG� FKURQLF�*LDUGLD LQIHFWLRQ�ZLWK�UHGXFHG�JURZWK�LQ�KXPDQV��)DUWKLQJ�HW�DO��������)UDVHU�HW�DO��������DQG�H[SHULPHQWDO�PDPPDOV��$VWLD]DUDQ�*DUFLD�HW�DO���������0RUHRYHU��*XSWD�DQG�FROOHDJXHV��������KDYH� GHPRQVWUDWHG� WKDW� *XDWHPDODQ� FKLOGUHQ� LQIHFWHG� ZLWK�*LDUGLD H[SHULHQFHG� VLJQLILFDQW�LQFUHDVHV�LQ�KHLJKW�DQG�ZHLJKW�LQ�WKH�VL[�PRQWKV�IROORZLQJ�DQWL�SDUDVLWLF�WUHDWPHQW��7KHVH�UHVXOWV�GLIIHU�IURP�WKDW�RI�/XQQ�DQG�DVVRFLDWHV��������DQG�6DOGLYD�DQG�DVVRFLDWHV��������ZKR�UHSRUWHG�EHLQJ�XQDEOH�WR�GHWHFW�DQ\�VLJQLILFDQW�GLIIHUHQFHV�LQ�UHFXPEHQW�OHQJWK�LQ�*LDUGLD�LQIHFWHG�YHUVXV�QRQ�LQIHFWHG�LQIDQWV��
0DOQXWULWLRQ� LV� UHSRUWHG� WR� FRPPRQO\� RFFXU� LQ� DVVRFLDWLRQ� ZLWK� DFXWH� (�� KLVWRO\WLFDLQIHFWLRQ� �0DWD� ������� 7KH� UDSLG� WUDQVLW� WLPH� DVVRFLDWHG� ZLWK� IUHTXHQW� GLDUUKHDO� HSLVRGHV� LV�UHVSRQVLEOH�IRU�GHFUHDVHG�QXWULHQW�DEVRUSWLRQ��,Q�DGGLWLRQ��FKLOGUHQ�ZKR�VXIIHU�IURP�OLYHU�DEFHVV�DQG� RWKHU� IRUPV� RI� H[WUD�LQWHVWLQDO� DPRHELF� LQIHFWLRQV� DUH� UHSRUWHG� WR� H[SHULHQFH� PHWDEROLF�DOWHUDWLRQV�� ZKLFK� DOVR� DIIHFW� WKHLU� QXWULWLRQDO� VWDWXV� �3HWUL� DQG� 6LQJK� ������� :HLJHO� DQG�DVVRFLDWHV� ������� KDYH� UHSRUWHG� ILQGLQJ� D� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ� DV\PSWRPDWLF�DPHRELDVLV� LQ�SUHJQDQW�(FXDGRULDQ�ZRPHQ�DQG� UHGXFHG� IHWDO�JURZWK��+RZHYHU�� OLWWOH� LV�NQRZQ�DERXW� ZKHWKHU� RU� QRW� DV\PSWRPDWLF� DPRHELDVLV� KDV� DQ\� VLJQLILFDQW� LPSDFW� RQ� FKLOG� JURZWK�VXEVHTXHQW�WR�ELUWK��$V\PSWRPDWLF�DPRHELDVLV��ZKLFK�RFFXUV�DIWHU�LQLWLDO�DFXWH�LQIHFWLRQ�LV�RYHU��LV�UHSRUWHG�WR�EH�KLJKO\�SUHYDOHQW�LQ�ERWK�FKLOGUHQ�DQG�DGXOWV�UHVLGLQJ�LQ�GHYHORSLQJ�FRXQWULHV��
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,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQV�DQG�$QHPLD
3ULRU� VWXGLHV� KDYH� OLQNHG� LQWHVWLQDO� SDUDVLWLF� LQIHFWLRQV� ZLWK� QXWULWLRQDO� DQHPLDV�� )RU�H[DPSOH��DVFDULDVLV�LV�UHSRUWHG�WR�LQFUHDVH�WKH�ULVN�IRU�YLWDPLQ�$��7KHLQ�+ODLQJ�������DQG�LURQ�GHILFLHQF\�DQHPLD��&XUWDOH�HW�DO���������/LNHZLVH��PDODEVRUSWLRQ�FDXVHG�E\�JLDUGLDVLV�KDV�EHHQ�OLQNHG�ZLWK�IRODWH�DQG�YLWDPLQ�%�� GHILFLHQFLHV��6RORPRQV���������
7KH�UHODWLRQVKLS�EHWZHHQ�KRRNZRUP�LQIHFWLRQ�DQG�LURQ�GHILFLHQF\�DQHPLD�LQ�YXOQHUDEOH�PDWHUQDO�FKLOG� JURXSV� LV�ZHOO� GRFXPHQWHG� �:+2�������%URRNHU� HW� DO��������+RZHYHU�� UHFHQW�DXWKRUV� KDYH� UHSRUWHG� WKDW� LQWHVWLQDO� LQIHFWLRQ� ZLWK� QRQ�KRRNZRUP� VSHFLHV� PD\� QHJDWLYHO\�LPSDFW�LURQ�VWDWXV��&RRSHU�HW�DO� ������&DOOHQGHU�HW�DO��������)RU�H[DPSOH��:LOVRQ�DQG�DVVRFLDWHV�������� OLQNHG� DV\PSWRPDWLF� QRQ�KRRNZRUP� SRO\SDUDVLWRVLV�ZLWK� VLJQLILFDQWO\� GHFUHDVHG�PHDQ�KHPRJORELQ� OHYHOV� LQ�&RORPELDQ�VFKRROER\V� :HLJHO� DQG�FROOHDJXHV� �������KDYH� UHSRUWHG� WKDW�DV\PSWRPDWLF� DPRHELDVLV� LQ� SUHJQDQW� (FXDGRULDQ� ZRPHQ� ZDV� DVVRFLDWHG� ZLWK� VLJQLILFDQWO\�UHGXFHG�KHPRJORELQ�OHYHOV�DQG�DQ�LQFUHDVHG�ULVN�IRU�LURQ�GHILFLHQF\�DQHPLD����
6HYHUH�EXUGHQV�RI�ZKLSZRUP�LQIHFWLRQ�KDYH�EHHQ�OLQNHG�ZLWK�LURQ�GHILFLHQF\�DQHPLD�LQ�FKLOGUHQ� �&RRSHU� HW� DO�� ������� $QHPLD� LV� FRQVLGHUHG� RQH� RI� WKH� FDUGLQDO� VLJQV� RI�7ULFKXULV�G\VHQWHU\�V\QGURPH��6LQFH�WKH�ZKLSZRUP�GRHV�QRW�LQJHVW�HU\WKURF\FWHV��WKH�REVHUYHG�DQHPLD�LV�SUREDEO\�WKH�UHVXOW�RI�EORRG�ORVV�GXH�WR�FKURQLF�PXFRVDO�LQIODPPDWLRQ�DQG�XOFHUDWLRQ�DW�WKH�SRLQW�RI�LQVHUWLRQ���*LOJHQ�DQG�0DVFLH�7D\ORU��������1HYD�DQG�%URZQ��������KDYH�HVWLPDWHG�DYHUDJH�EORRG�ORVVHV�RI�a������POV�GD\�LQ�KHDYLO\�LQIHFWHG�SHUVRQV��
*LDUGLD LQIHFWLRQ�KDV�EHHQ�DVVRFLDWHG�ZLWK�UHGXFHG�VHUXP�KHPRJORELQ�OHYHOV��&XUWDOH�HW�DO��������DV�ZHOO�DV�DQHPLD�LQ�FKLOGUHQ��6KXEDLU�HW�DO��������DOWKRXJK�WKH�SRVVLEOH�PHFKDQLVP�V��IRU�WKLV�SKHQRPHQRQ�UHPDLQ�XQNQRZQ���



��

,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQV�DQG�3V\FKRPRWRU�'HYHORSPHQW
,QWHVWLQDO�SDUDVLWLF�LQIHFWLRQV�KDYH�EHHQ�VXJJHVWHG�WR�KDYH�D�QHJDWLYH�LQIOXHQFH�RQ�FKLOG�FRJQLWLYH�DQG�SV\FKRPRWRU�GHYHORSPHQW��1RNHV�HW�DO� ������&DOOHQGHU�HW�DO��������2EHUKHOPDQ�HW� DO� ������ 6DNWL� HW� DO� ������� � 2QH� RI� WKH� PHFKDQLVPV� E\� ZKLFK� FRJQLWLYH� LPSDLUPHQW� LV�K\SRWKHVL]HG�WR�RFFXU�UHODWHV�WR�WKH�DELOLW\�RI�FHUWDLQ�SDUDVLWHV��HVSHFLDOO\�KRRNZRUP�DQG�KHDY\�ZKLSZRUP� LQIHFWLRQ� �1RNHV� DQG� %XQG\� ������� WR� DIIHFW� KRVW� LURQ� VWDWXV� DQG� FDXVH� LURQ�GHILFLHQF\� DQG� DQHPLD� �6WROW]IXV� HW� DO������� %URRNHU� HW� DO�� ������ WKXV� DIIHFWLQJ� EUDLQ� LURQ�PHWDEROLVP� �<RXGLP� HW� DO� ������� ,URQ� GHILFLHQF\� DQG� DQHPLD� PD\� DOVR� LQGLUHFWO\� DIIHFW�FRJQLWLYH�GHYHORSPHQW�WKURXJK�WKHLU�DGYHUVH�HIIHFWV�RQ�DSSHWLWH�DQG�UHGXFHG�HQHUJ\�DQG�QXWULHQW�LQWDNH��6WHSKHQVRQ�HW�DO� ������6WHSKHQVRQ�HW�DO������E���
7KH�UHVXOWV�RI�D�UDQGRPL]HG��GRXEOH�EOLQGHG��SODFHER�FRQWUROOHG�FOLQLFDO�VWXG\�FRQGXFWHG�E\� 1RNHV� DQG� DVVRFLDWHV� ������� LQ� VFKRRO� FKLOGUHQ� LQIHFWHG� ZLWK� PRGHUDWH�KHDY\� SDUDVLWH�EXUGHQV�GHPRQVWUDWHG�WKDW�DQWLSDUDVLWH�WUHDWPHQW�ZDV�DVVRFLDWHG�ZLWK�VLJQLILFDQW�LPSURYHPHQW�LQ�DXGLWRU\�VKRUW�WHUP�PHPRU\��VFDQQLQJ��DQG�ORQJ�WHUP�PHPRU\�UHWULHYDO���&DOOHQGHU�HW�DO� �������DOVR� UHSRUWHG� VHHLQJ� VLJQLILFDQW� LPSURYHPHQWV� LQ� ORFRPRWRU� GHYHORSPHQW�� KHLJKW�� ZHLJKW� DQG�KHPRJORELQ� OHYHOV� DIWHU� RQH� \HDU� RI� DQWLKHOPLQWKLF� WUHDWPHQW� LQ� FKLOGUHQ� GLDJQRVHG� ZLWK�7ULFKXULV G\VHQWDU\�V\QGURPH��$�UHFHQW�VWXG\�FRQGXFWHG�E\�2EHUKHOPDQ�HW�DO� �������QRWHG�WKDW�KLJK�DVFDULV�ORDGV�ZHUH�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�IRU�KDYLQJ�D�VXVSHFW�GHYHORSPHQWDO�WHVW�LQ�D� ODUJH�VDPSOH�RI�1LFDUDJXDQ�FKLOGUHQ��+DGLGMDMD�HW�DO�� �������DOVR�GHPRQVWUDWHG�VLJQLILFDQW�LPSURYHPHQWV�LQ�FRJQLWLYH�WHVW�UHVXOWV�LQ�WKHLU�VWXG\�RI�����,QGRQHVLDQ�FKLOGUHQ������\HDUV��DIWHU�WUHDWPHQW�IRU�$VFDULV LQIHFWLRQ����

7KH�&RQWH[W�RI�+HDOWK�DQG�,OOQHVV�LQ�WKH�5HSXEOLF�RI�(FXDGRU��$Q�2YHUYLHZ
7KH�5HSXEOLF� RI� (FXDGRU� LV� D� GHYHORSLQJ� 6RXWK�$PHULFDQ� QDWLRQ� VLWXDWHG� EHWZHHQ� WKH�FRXQWULHV� RI� &RORPELD� WR� WKH� QRUWK�� DQG� 3HUX� WR� WKH� VRXWK�� ,W� LV� ERXQGHG� RQ� WKH� ZHVW� E\� WKH�3DFLILF�2FHDQ�DQG�RQ�WKH�HDVW�E\�WKH�3HUXYLDQ�$PD]RQ��2IILFLDO�JRYHUQPHQW�VWDWLVWLFV�UHSRUW�WKDW�WKH�SUHYDOHQFH�RI�SRYHUW\�LV�KLJK��6HYHQW\�VHYHQ�SHUFHQW�RI�WKH�UXUDO�SRSXODWLRQ�OLYHV�EHORZ�WKH�SRYHUW\� WKUHVKROG�� ���� LQ� H[WUHPH� SRYHUW\� �6,,6(� ����D�� 063� ������ 7KH� FRXQWU\� LV� DOVR�



��

FKDUDFWHUL]HG�E\�UHGXFHG�DFFHVV�WR�FOHDQ�GULQNLQJ�ZDWHU��VDQLWDWLRQ��DQG�KHDOWK�FDUH��6,,6(������D�G��063��������7KH�DFFHVV�RI� UXUDO�SRSXODWLRQV� WR� WKHVH�EDVLF�VHUYLFHV� LV�HYHQ�PRUH�UHGXFHG��)RU� H[DPSOH�� RQO\� ��� RI� KRPHV� KDYH� DFFHVV� WR� SLSHG�LQ� SRWDEOH� ZDWHU� DQG� RQO\� ����� KDYH�DGHTXDWH� VHZDJH� GLVSRVDO� �6,,6(� ����E�F��� 7KH� XQVWDEOH� SXEOLF� KHDOWK� FDUH� V\VWHP� KDV� EHHQ�PDGH�HYHQ�PRUH�VR�E\�D�FRQWLQXHG�VHULHV�RI�HFRQRPLF�FULVHV�ZKLFK�UHGXFHG�IXQGV�IRU�WKLV�VHFWRU�IURP�86�� ���PLOOLRQ�\HDU� GXULQJ� WKH� ���������� ILVFDO� \HDU� WR� D� RQO\� 86� ���PLOOLRQ� LQ� ������6,,6(�����G���
7KLV�ZRUVHQLQJ�HFRQRPLF�VLWXDWLRQ�DQG�GHFUHDVHG�KHDOWK�FDUH�VSHQGLQJ�LV�UHIOHFWHG�LQ�WKH�KLJK�PRUWDOLW\�DQG�PRUELGLW\�UDWHV�UHSRUWHG�IRU�WKH�SRSXODWLRQ�HVSHFLDOO\�LQ�WKH�PRUH�YXOQHUDEOH�VXEJURXSV�� L�H���ZRPHQ� RI� UHSURGXFWLYH� DJH� DQG� FKLOGUHQ�� )RU� H[DPSOH�� WKH�PDWHUQDO�PRUWDOLW\�UDWH� LQ� (FXDGRU� ����������� ELUWKV�� LV� HOHYDWHG� FRPSDUHG� WR�PRVW� RI� WKH� UHVW� RI� /DWLQ�$PHULFD���3$+2���������/LNHZLVH��LURQ�GHILFLHQF\�DQHPLD�DIIHFWV�IURP��������RI�SUHJQDQW�ZRPHQ�DQG��������RI�QRQ�SUHJQDQW�ZRPHQ��:HLJHO�HW�DO��������������:HLJHO��XQSXEOLVKHG�GDWD���������,Q�DGGLWLRQ�� RQH�ILIWK� RI� \RXQJ� FKLOGUHQ� DUH� YLWDPLQ� $� GHILFLHQW� DQG� KDOI� KDYH� LURQ� GHILFLHQF\�DQHPLD��063�������
$URXQG�����RI�FKLOGUHQ�����\HDUV�LQ�(FXDGRU�DUH�UHSRUWHG�WR�VXIIHU�IURP�VRPH�IRUP�RI�SURWHLQ�HQHUJ\�PDOQXWULWLRQ��3(0���WKH�ILJXUH�ULVHV�WR�����LQ�WKH�UXUDO�KLJKODQGV��063�����D����3ULRU� DXWKRUV� KDYH� UHSRUWHG� WKDW� WKH� SRSXODWLRQ� SUHYDOHQFH� RI� DFXWH�PDOQXWULWLRQ� RU�ZDVWLQJ� LV�UHODWLYHO\�ORZ�DIIHFWLQJ�RQO\������RI�LQIDQWV�DQG�RWKHU�\RXQJ�FKLOGUHQ��7KH�PRVW�FRPPRQ�IRUP�RI�3(0�LV�FKURQLF�PDOQXWULWLRQ�RU�JURZWK�VWXQWLQJ���6WXGLHV�FDUULHG�RXW�RYHU�WKH�SDVW�WZR�GHFDGHV�LQGLFDWH� WKDW� IURP���������RI� DOO� LQIDQWV� DQG� SUHVFKRROHUV� KDYH� VWXQWHG� JURZWK� �)ULHUH� HW� DO��������:HLJHO� HW� DO�� ������9DUUHD� HW� DO�� ������ 3$+2������� 6,,6(�����H���$� UHFHQW� VXUYH\� RI��������ORZ�LQFRPH�FKLOGUHQ�VKRZHG�HYLGHQFH�RI�UHWDUGHG�OLQHDU�JURZWK�DV�HDUO\�DV������PRQWKV�RI�DJH� �9DUUHD�HW� DO���������7KH�KLJK�FKURQLF�PDOQXWULWLRQ�SUHYDOHQFH� UHFRUGHG� IRU�(FXDGRULDQ�FKLOG� JURXSV� H[FHHGV� WKH� FXW�RII� SRLQW� UHFRPPHQGHG� E\� WKH�:+2� IRU� LQLWLDWLQJ� SXEOLF� KHDOWK�LQWHUYHQWLRQV��:+2�&'&��������
7KH� SUHYDOHQFH� RI� LQWHVWLQDO� SDUDVLWLF� LQIHFWLRQV� DQG� WKH� PRUELGLW\� DQG� PRUWDOLW\�DVVRFLDWHG� ZLWK� WKHP� DUH� UHSRUWHG� WR� EH� HOHYDWHG� LQ� (FXDGRU� �063� ������� 7KH�PRVW� IUHTXHQW�
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,3,¶V� UHSRUWHG� IRU� WKH� JHQHUDO� SRSXODWLRQ� LQFOXGH� DPRHELDVLV�� JLDUGLDVLV�� DVFDULDVLV�� DQG�WULFKXULDVLV� �063��������+RRNZRUP� LQIHFWLRQ� LV� OHVV�FRPPRQ�DQG�PRVWO\� FRQILQHG� WR� WURSLFDO�DUHDV� DORQJ� WKH� 3DFLILF� FRDVW� DQG� LQ� $PD]RQLD� �6HEDVWLDQ� DQG� 6DQWL� ������� 6HYHUDO� VWXGLHV�FRQGXFWHG�LQ�VXEWURSLFDO�DQG�WURSLFDO�DUHDV�RI�WKH�SURYLQFHV�RI�3LFKLQFKD��,PEDEXUUD�DQG�0DQDEL�LQ� WKH� QRUWKZHVW� RI� WKH� FRXQWU\� LGHQWLILHG� LQIHFWLRQ� ZLWK�(QWDPRHED� KLVWRO\WLFD�GLVSDU DV� WKH�PRVW�FRPPRQ�,3,�LQ�DGXOWV�DQG�FKLOGUHQ�IROORZHG�E\�JLDUGLDVLV��DVFDULVLV�DQG�WULFKXULDVLV��:HLJHO�������XQSXEOLVKHG�GDWD��:HLJHO�DQG�$UPLMRV�������:HLJHO�HW�DO���������1R�FDVHV�RI�KRRNZRUP�FDVHV�ZHUH�IRXQG��
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&+$37(5����2%-(&7,9(6�$1'�+<327+(6(6
2EMHFWLYHV

7KH�RYHUDOO�REMHFWLYH�RI�WKH�SUHVHQW�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�SUHYDOHQFH��ULVN�IDFWRUV�DQG�QXWULWLRQDO�DQG�GHYHORSPHQWDO�FRQVHTXHQFHV�RI�LQWHVWLQDO�SDUDVLWLF�LQIHFWLRQV�LQ�UXUDO�(FXDGRULDQ�FKLOGUHQ�OLYLQJ�LQ�WKH�3LFKLQFKD�3URYLQFH��7KH�VSHFLILF�REMHFWLYHV�RI�WKH�VWXG\�ZHUH��� 7R�GHWHUPLQH�WKH�SUHYDOHQFH�RI�LQWHVWLQDO�SDUDVLWLF�LQIHFWLRQV�LQ�UXUDO�FKLOGUHQ��� 7R�LGHQWLI\�WKH�VRFLR�GHPRJUDSKLF��JHQGHU��HWKQLF��HQYLURQPHQWDO�DQG�RWKHU�SUHGLFWRUV�RI�,3,�ULVN�LQ�WKH�FKLOGUHQ����� 7R�GHWHUPLQH�WKH�DVVRFLDWLRQ�EHWZHHQ�,3,�DQG�WKH�ULVN�IRU�FKLOG�PDOQXWULWLRQ��LURQ�GHILFLHQF\�DQHPLD�DQG�UHWDUGHG�SV\FKRPRWRU�GHYHORSPHQW��
+\SRWKHVHV��� %R\V�DQG�LQIDQWV�WRGGOHUV�DUH�PRUH�OLNHO\�WR�VXIIHU�IURP ,3,
V�DQG�PXOWLSOH�,3,
V�FRPSDUHG�WR�JLUOV�DQG ROGHU�FKLOGUHQ�EHFDXVH�WKH\�DUH�PRUH�OLNHO\�WR�FRPH�LQWR�FRQWDFW�ZLWK�FRQWDPLQDWHG�ZDWHU��GLUW��IRRG��IHFHV��DQG�RWKHU�VRXUFHV�RI�LQIHFWLRQ�WKURXJK�SOD\�DQG�RWKHU�EHKDYLRUV���� &KLOGUHQ� ZLWK� ,3,¶V� KDYH� LQFUHDVHG� ULVN� IRU� VWXQWHG� JURZWK�� LURQ�GHILFLHQF\� DQHPLD� DQG�GHOD\HG�SV\FKRPRWRU�GHYHORSPHQW�FRPSDUHG�WR�QRQ�SDUDVLWL]HG�FKLOGUHQ���� *UHDWHU� ,3,� EXUGHQV� DUH� DVVRFLDWHG�ZLWK� LQFUHDVHG� ULVN� IRU�PDOQXWULWLRQ� DQG� GHYHORSPHQWDO�GHOD\V���� ,QIDQWV�DQG� WRGGOHUV� VXIIHU� IURP�JUHDWHU�QXWULWLRQDO�DQG�GHYHORSPHQWDO� FRQVHTXHQFHV�RI� ,3,�GXH�WR�WKHLU�JUHDWHU�JURZWK�UHODWHG�QXWULWLRQDO�UHTXLUHPHQWV�DQG�OHVV�PDWXUH�LPPXQH�V\VWHPV����� 7KH� QHJDWLYH� JURZWK� LURQ� VWDWXV�� DQG� GHYHORSPHQWDO� FRQVHTXHQFHV� RI� ,3,� EHFRPH� ILUVW�HYLGHQW�DW�DURXQG�QLQH�PRQWKV�RI�DJH�VXEVHTXHQW�WR�ZHDQLQJ��
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&+$37(5����0$7(5,$/6�$1'�0(7+2'6
6WXG\�'HVLJQ�DQG�'HVFULSWLRQ�RI�WKH�6WXG\�6LWH

7KLV�FURVV�VHFWLRQDO�VXUYH\�VWXG\�ZDV�FRQGXFWHG� LQ�ILYH�VPDOO�UXUDO�KDPOHWV��3DUDLVR�GH�$PLJRV��%RVTXH�GH�2UR�,��%RVTXH�GH�2UR�,,��/D�3D]��DQG�&ULVWREDO�&RORQ��LQ�WKH�3XHUWR�4XLWR�&DQWRQ� �FRXQW\��� VLWXDWHG� LQ� WKH� QRUWKZHVW� FRUQHU� RI� (FXDGRU� LQ� WKH� 3LFKLQFKD� 3URYLQFH�� 7KH�VWXG\�VLWH�ZDV�ORFDWHG�LQ�DQ�DUHD�RI�GHQVH�WURSLFDO�UDLQIRUHVW�DSSUR[LPDWHO\�����PLOHV�IURP�WKH�FDSLWDO� FLW\� RI� 4XLWR�� 7KH�PHDQ� HOHYDWLRQ� RI� WKH DUHD� LV� DSSUR[LPDWHO\� ����PHWHUV� DERYH� VHD�OHYHO�� 7KH� PHDQ� DQQXDO� WHPSHUDWXUH� UHFRUGHG� LQ� WKLV� UHJLRQ� UDQJHV� IURP� �����q&� DQG� WKH�KXPLGLW\� DYHUDJHV� DURXQG� ����� �0RWRUL]HG� DFFHVV� WR� WKH� VWXG\� FRPPXQLWLHV�ZDV� OLPLWHG� DQG�RIWHQ�UHTXLUHG�������KRXUV�RI�ZDONLQJ�RQ�GLUW�SDWKV���
6XEMHFW�6HOHFWLRQ�

7KH� ILYH� UXUDO�FRPPXQLWLHV� WKDW�SDUWLFLSDWHG� LQ� WKH� VWXG\�ZHUH� VHOHFWHG�E\� FRQYHQLHQFH�VDPSOLQJ�� � :LWKLQ� WKHVH�� DOO� FKLOGUHQ� EHWZHHQ� WKH� DJHV� RI� �±�� \HDUV� ZHUH� UHFUXLWHG� IRU�SDUWLFLSDWLRQ��+RZHYHU��GXULQJ�WKH FRXUVH�RI�WKH�VWXG\�LW�EHFDPH�QHFHVVDU\�WR�DOVR�UHFUXLW�ROGHU�FKLOGUHQ���±���\UV��WR�DXJPHQW�WKH�VDPSOH�VL]H�GXH�WR�D�ORZHU�WKDQ�H[SHFWHG�QXPEHU�RI�FKLOGUHQ�LQ�WKH�����DJH�FDWHJRU\���
,QIRUPHG�&RQVHQW�����

3HUPLVVLRQ� WR� FRQGXFW� WKH� VWXG\�ZDV� REWDLQHG� IURP� WKH� ,QVWLWXWLRQDO�5HYLHZ�%RDUG� IRU�5HVHDUFK� ,QYROYLQJ�+XPDQ�6XEMHFWV�DW� WKH�9LUJLQLD�3RO\WHFKQLF�DQG�6WDWH�8QLYHUVLW\�DQG�IURP�WKH�ORFDO�SDUWQHU�LQVWLWXWLRQ¶V��)XQGDFLRQ�%LRFHQFLDV��(WKLFV�&RPPLWWHH��
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6WXG\�3URWRFRO7UDLQLQJ�6HVVLRQV
3ULRU�WR�WKH�LQLWLDWLRQ�RI�WKH�UHVHDUFK��DQ�LQWHQVLYH�RQH�ZHHN�WUDLQLQJ�VHVVLRQ�ZDV�FDUULHG�RXW� IRU� DOO� WKH� UHVHDUFK� WHDP� PHPEHUV�� 7KH� SUHGRPLQDQWO\� (FXDGRULDQ� UHVHDUFK� WHDP� ZDV�FRPSULVHG� RI� WKUHH� PHGLFDO� GRFWRUV�� HLJKW� PHGLFDO� VWXGHQWV�� WZR� JUDGXDWH� VWXGHQWV� DQG� WZR�ODERUDWRU\�WHFKQLFLDQV�DSDUW�IURP�WKH�PDLQ�UHVHDUFKHUV���7UDLQLQJ�DQG�VWDQGDUGL]DWLRQ�VHVVLRQV�IRU�WKH�VWXG\�LQFOXGHG��JXLGDQFH�LQ�WKH�DGPLQLVWUDWLRQ�RI�WKH�'HQYHU�'HYHORSPHQWDO�6FUHHQLQJ�7HVW�DQWKURSRPHWULF�PHDVXUHPHQWV�� VHQVLWLYLW\� WR� FXOWXUDO�WUDGLWLRQDO� QRUPV� LQ� WKH� DGPLQLVWUDWLRQ� RI�WKH� VWUXFWXUHG� TXHVWLRQQDLUH�� DQG� SUDFWLFH� LQ� WKH� FROOHFWLRQ� RI� FDSLOODU\� EORRG� VDPSOHV� ZLWK�+HPRFXH� SKRWRPHWHU�� � $QDO\VHV� RI� WKH� IHFDO� VDPSOHV� ZHUH� SHUIRUPHG� E\� WUDLQHG� ODERUDWRU\�WHFKQLFLDQV���

3LORW�6WXG\
$�RQH�ZHHN SLORW�VWXG\�ZDV�FRQGXFWHG�LQ�3XHUWR�4XLWR��D�VPDOO�WRZQ�ORFDWHG�LQ�WKH�VWXG\�DUHD��7KLV� WRZQ�ZDV� VHOHFWHG�EHFDXVH� LW� VHUYHG� DV� D� FHQWUDO� SRLQW� IRU�PDQ\�RI� WKH� VXUURXQGLQJ�YLOODJHV� DQG� WKXV� KDG� D� VWHDG\� VWUHDP� RI� LQKDELWDQWV� IURP� WKH� QHLJKERULQJ� YLOODJHV��$SSUR[LPDWHO\����FKLOGUHQ�EHWZHHQ�WKH�DJHV�RI���± ���PRQWKV�ZHUH�LQYROYHG�LQ�WKH�SLORW�VWXG\�

0DLQ�6WXG\
%HIRUH�WKH�LQLWLDWLRQ�RI�WKH�VWXG\�LQ�HDFK�FRPPXQLW\��PHHWLQJV�ZLWK�WKH�VFKRRO�SULQFLSDOV��ORFDO� FRPPXQLW\� OHDGHUV�� DQG� WKH� FRPPXQLWLHV� WKHPVHOYHV�ZHUH� FRQGXFWHG� IRU� WKH� SXUSRVH� RI�GLVFXVVLQJ� WKH�SXUSRVH�RI� WKH�SURMHFW�DQG� WR�DVN� IRU�SHUPLVVLRQ� WR�FDUU\� LW�RXW��7KH�VWXG\�GDWD�ZHUH� FROOHFWHG� GXULQJ� KRXVH�WR�KRXVH� YLVLWV� WR� WKH� KRPHV� RI� WKH� VXEMHFWV� LQ� WKH� ILYH� VWXG\�FRPPXQLWLHV��,Q�VRPH�FDVHV��KRZHYHU��ZKHQ�VXFK�YLVLWV�ZHUH�QRW�IHDVLEOH�SDUHQWV�JXDUGLDQV�ZHUH�PHW� DW� WKH� ORFDO� VFKRRO�� 7KH� SXUSRVH� RI� WKH� VWXG\� ZDV� H[SODLQHG� WR� DOO� SDUHQWV�JXDUGLDQV� RI�SURVSHFWLYH� VXEMHFWV�� 7KH\� ZHUH� DOVR� LQIRUPHG� DERXW� WKH� RWKHU� EDVLF� HOHPHQWV� RI� WKH� VWXG\�LQFOXGLQJ� SURFHGXUHV�� SRVVLEOH� ULVNV� DQG� EHQHILWV�� FRQILGHQWLDOLW\� DQG� WKH� IUHHGRP� WR�ZLWKGUDZ�ZLWKRXW� SHQDOW\�� 7KRVH� SDUHQWV�JXDUGLDQV� WKDW� JDYH� SHUPLVVLRQ� IRU� WKHLU� FKLOGUHQ� WR� SDUWLFLSDWH�
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ZHUH�UHTXLUHG� WR�VLJQ�D�ZULWWHQ�FRQVHQW� IRUP��ZKLFK�UHSHDWHG� WKH� LQIRUPDWLRQ�JLYHQ�GXULQJ� WKH�YHUEDO�FRQVHQW�SURFHGXUH��$SSHQGL[�����
7KH�VWXG\�GDWD�ZHUH�REWDLQHG�XVLQJ�D�VWUXFWXUHG�TXHVWLRQQDLUH��ZLWK�RSHQ�DQG�FORVH�HQGHG�LWHPV��D�GHYHORSPHQWDO�VFUHHQLQJ�H[DPLQDWLRQ��DQWKURSRPHWU\��DQG�ODERUDWRU\�DQDO\VLV�RI�EORRG�DQG� IHFDO� VDPSOHV�� � $IWHU� VLJQLQJ� WKH� FRQVHQW� IRUP�� HDFK� SDUHQW�JXDUGLDQ� ZDV� JLYHQ� D� EULHI�RYHUYLHZ�DERXW�WKH�IRUPDW�DQG�OHQJWK�RI�WKH�LQWHUYLHZ���3DUHQWV�DQG�JXDUGLDQV�ZHUH�LQWHUYLHZHG�ZLWK� WKH� TXHVWLRQQDLUH� �$SSHQGL[� ���� ZKLFK� JDWKHUHG� LQIRUPDWLRQ� RQ� KRXVHKROG�VRFLRGHPRJUDSKLF� LQGLFDWRUV�� WKH� FKLOG¶V�PHGLFDO� KLVWRU\�� EUHDVWIHHGLQJ� DQG�ZHDQLQJ�SUDFWLFHV��7KH�'HQYHU�'HYHORSPHQWDO�6FUHHQLQJ�7HVW�ZDV�DGPLQLVWHUHG�WR�FKLOGUHQ�DJHG������PRQWKV�ZHUH�7KH�DQWKURSRPHWULF�PHDVXUHPHQWV�RI�HDFK�FKLOG�ZHUH�WKHQ�WDNHQ�DQG�WKHVH�LQFOXGHG�WKH�KHLJKW��ZHLJKW��PLG�XSSHU� DUP� FLUFXPIHUHQFH� LQFOXGLQJ� WKH� KHDG� FLUFXPIHUHQFH� IRU� FKLOGUHQ� XQGHU� ���PRV�� $IWHU� WKLV� DSSUR[LPDWHO\� IRXU� WR� ILYH� GURSV� RI� EORRG� ZHUH� GRQDWHG� IRU� WKH� VHUXP�KHPRJORELQ�DVVHVVPHQW��)LQDOO\��WKH�FKLOGUHQ¶V�SDUHQWV��JXDUGLDQV�ZHUH�JLYHQ�SODVWLF�FRQWDLQHUV�ZLWK� ZHOO�ILWWHG� OLGV� IRU� WKH� FROOHFWLRQ� RI� WKH� WKUHH� GDLO\� IHFDO� VDPSOHV�� � 7KHVH� VDPSOHV� ZHUH�FROOHFWHG�HDFK�PRUQLQJ��
&KLOG� VXEMHFWV� LGHQWLILHG� ZLWK� D� SDWKRJHQLF� LQWHVWLQDO� SDUDVLWLF� LQIHFWLRQ� UHFHLYHG�DQWLSDUDVLWLF�WUHDWPHQW�ZLWKRXW�FRVW��,Q�DGGLWLRQ��DOO�FKLOGUHQ�LQYROYHG�LQ�WKH�VWXG\�ZHUH�JLYHQ�D�YLWDPLQ�$�VXSSOHPHQW�DQG�WKRVH�GLDJQRVHG�ZLWK�LURQ�GHILFLHQF\�DQHPLD�ZHUH�JLYHQ�LURQ�WDEOHWV��$OO�IDPLOLHV�LQ�WKH�VWXG\�UHFHLYHG�QXWULWLRQ�FRXQVHOLQJ�SHUIRUPHG�E\�WUDLQHG�QXWULWLRQLVWV��

'DWD�&ROOHFWLRQ�,QVWUXPHQWV�4XHVWLRQQDLUH�
7KH� RSHQ� DQG� FORVHG�HQGHG� TXHVWLRQQDLUH� FROOHFWHG� LQIRUPDWLRQ� IURP� WKH�SDUHQWV�JXDUGLDQV�RI� VXEMHFWV� UHJDUGLQJ� FKLOG� DQG�KRXVHKROG� VRFLRGHPRJUDSKLF�� KRXVLQJ��ZDWHU�DQG� VDQLWDWLRQ� FKDUDFWHULVWLFV�� 7KHVH� LWHPV� LQFOXGHG� VXEMHFW� DJH�� VH[�� DQG� HWKQLFLW\�� SDUHQWDO�PDULWDO� VWDWXV�� IDPLO\� VL]H� DQG� FRPSRVLWLRQ�� KRXVH� FRQVWUXFWLRQ��ZDWHU�� VDQLWDWLRQ�� DQG�JDUEDJH�GLVSRVDO��FKDUDFWHULVWLFV�DQG�WKH�SUHVHQFH�YHUVXV�DEVHQFH��W\SH�DQG�GHQVLW\�RI�GRPHVWLF�DQLPDOV�OLYLQJ�LQ�DQG�DURXQG�WKH�KRPH��



��

$QWKURSRPHWU\
7KH�DQWKURSRPHWULF�GDWD�FROOHFWHG�LQFOXGHG�ZHLJKW��KHLJKW�RU�UHFXPEHQW�OHQJWK��FKLOGUHQ������PRQWKV���PLG�XSSHU�DUP�DQG� WKLJK�FLUFXPIHUHQFH��DQG�KHDG�FLUFXPIHUHQFH��FKLOGUHQ������PRQWKV��� :HLJKW�ZDV�PHDVXUHG� WR� WKH� QHDUHVW� ���� NJ� XVLQJ� D� SRUWDEOH� VFDOH� �'HWHFWR��86$���6WDQGLQJ� KHLJKW� LQ� FKLOGUHQ� DJHG� !� ��� PRQWKV� ZDV� PHDVXUHG� WR� WKH� QHDUHVW� ���FP� XVLQJ� D�SRUWDEOH� VWDGLRPHWHU�� )RU� FKLOGUHQ� ZKR� ZHUH� �� ��� PRQWKV� RI� DJH�� UHFXPEHQW� OHQJWK� ZDV�PHDVXUHG�WR�WKH�QHDUHVW����FP�ZLWK�DQ�LQIDQW�PHDVXULQJ�ERDUG�KDYLQJ�D�IL[HG�KHDG�ERDUG�DQG�D�PRYDEOH� IRRWERDUG�� 0HDVXUHPHQWV� RI� WKH� PLG�XSSHU� DUP� FLUFXPIHUHQFH� DQG� PLG�WKLJK�FLUFXPIHUHQFHV� ZHUH� PHDVXUHG� WR� WKH� QHDUHVW� ���� PP� XVLQJ� D� VHPL�IOH[LEOH� LQVHUWLRQ� WDSH�PHDVXUH� �5RVV� /DEV�� 86$��� DV� ZDV� KHDG� FLUFXPIHUHQFH� LQ� FKLOGUHQ� ���� PRQWKV� RI� DJH�� $OO�PHDVXUHPHQWV�ZHUH�PDGH�DIWHU�UHPRYDO�RI�VKRHV��VRFNV��KDLU�DGRUQPHQWV��VRLOHG�GLDSHUV�RU�DQ\�RWKHU�KHDY\�LWHPV��ZKLFK�PLJKW�LQWHUIHUH�ZLWK�WKH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV��
6XEMHFW� ZHLJKW�IRU�DJH�� ZHLJKW�IRU�KHLJKW�� DQG� KHLJKW�IRU�DJH� PHDVXUHPHQWV� ZHUH�FDOFXODWHG� XVLQJ� WKH� (3,187� SURJUDP� �(SL� LQIR�� YHUVLRQ� ���� 7KLV� FRPSDUHG� VXEMHFW�PHDVXUHPHQWV� WR� DQ� LQWHUQDWLRQDO� 1&+6� JURZWK� UHIHUHQFH� FXUYHV� �'LEOH\� HW� DO�� ������� 7KH�UHVXOWV�ZHUH�H[SUHVVHG�LQ�VWDQGDUG�GHYLDWLRQ�XQLWV�RU�=�VFRUHV��7KH�FXW�RII�SRLQWV�XVHG�WR�LGHQWLI\�PDOQRXULVKHG�FKLOGUHQ�ZHUH����� ��VWDQGDUG�GHYLDWLRQV�IURP�WKH�UHIHUHQFH�PHGLDQ��7KH���� ��6'�FXW�RII� LV� HTXLYDOHQW� WR� WKH� UHIHUHQFH�SRSXODWLRQ� LQ�ZKLFK������ IDOO� EHORZ� WKLV�SRLQW��&KLOGUHQ�ZKRVH�ZHLJKW�IRU�KHLJKW�ZHUH���� ��6'¶V�ZHUH�FODVVLILHG�DV�KDYLQJ�DFXWH�PDOQXWULWLRQ��WKRVH�ZLWK�D� KHLJKW�IRU�DJH� �� � �� 6'¶V� ZLWK� OLQHDU� JURZWK� UHWDUGDWLRQ� �L�H��� VWXQWHG� JURZWK� RU� FKURQLF�PDOQXWULWLRQ��DQG�WKRVH�ZKRVH�ZHLJKW�IRU�DJH�ZDV���� ��6'¶V�ZLWK�JOREDO�PDOQXWULWLRQ���

,URQ�6WDWXV
6XEMHFW� LURQ� VWDWXV� ZDV� GHWHUPLQHG� XVLQJ� WKH� +HPR&XH� %�+HPRJORELQ� SKRWRPHWHU�+HPR&XH£ �+HPRFXH� $%� $QJHOKROP�� 6ZHGHQ��� 7KH� LQVWUXPHQW� HPSOR\V� WKH�F\DQPHWKKHPRJORELQ� �+L&1��PHWKRG� WR�GHWHUPLQH� WRWDO�KHPRJORELQ�FRQFHQWUDWLRQ� LQ�FDSLOODU\�EORRG�VDPSOHV���6WHULOH�GLVSRVDEOH�VXUJLFDO�ODQFHWV�ZHUH�XVHG�WR�REWDLQ�DSSUR[LPDWHO\�����PO�RI�



��

FDSLOODU\�EORRG�IURP�D�ILQJHU�SULFN�RI�WKH�PLGGOH�RU�ULQJ�ILQJHU��FKLOGUHQ�! ��PRV���RU�KHHO�SULFNV��FKLOGUHQ�����PRV����&DUH�ZDV�WDNHQ�WR�DYRLG�³PLONLQJ´�WKH�VXEMHFWV�GXULQJ�WKH�EORRG�GUDZ��7KH�ILUVW�����GURSV�RI�GUDZQ�FDSLOODU\�EORRG�ZHUH�ZLSHG�DZD\�DQG�WKH�VXEVHTXHQW�GURS�FROOHFWHG�LQ�D�GLVSRVDEOH� PLFURFXYHWWH�� ZKLFK� FRQWDLQHG� WKH� UHDJHQW� LQ� D� GU\� IRUP�� � 7KH� EORRG�ILOOHG�PLFURFXYHWWH� ZDV� DQDO\]HG� LPPHGLDWHO\�� 7KH� IXQFWLRQ� RI� WKH� SKRWRPHWHU� ZDV� FKHFNHG� GDLO\�XVLQJ�WKH�VXSSOLHG�FRQWURO�FXYHWWH�WKDW�ZDV�VWDQGDUGL]HG�WR�JLYH�D�UHDGLQJ�RI�������������J�GO��7KH�FXWRII�SRLQWV�XVHG�WR�LGHQWLI\�LURQ�GHILFLHQF\�DQHPLD�ZHUH�EDVHG�RQ�&'&�UHFRPPHQGHG�YDOXHV�DGMXVWHG�IRU�FKLOG�DJH�DQG�VH[��00:5��������
'HQYHU�'HYHORSPHQWDO�6FUHHQLQJ�7HVW�

7KH�SV\FKRPRWRU�GHYHORSPHQW�RI�FKLOGUHQ�EHWZHHQ�WKH�DJHV�RI���PRQWK�DQG���\HDUV�ZDV�DVVHVVHG� XVLQJ� D� 6SDQLVK� YHUVLRQ� RI� WKH� 'HQYHU� 'HYHORSPHQWDO� 6FUHHQLQJ� 7HVW� �''67��� 7KH�''67��ZKLFK�LV�XVHG�URXWLQHO\�E\�WKH�(FXDGRULDQ�0LQLVWU\�RI�3XEOLF�+HDOWK��063��������LV�DQ�LQWHUQDWLRQDOO\� UHFRJQL]HG� GHYHORSPHQWDO� WHVW�� 7KH� ''67� WHVWV� VXEMHFWV� RQ� IRXU� FRPSRQHQW�VFDOHV�� �VRFLDO�� ODQJXDJH��JURVV�PRWRU�DQG�ILQH�PRWRU�� � ,WHPV�RQ�WKH�WHVW�IRU�HDFK�VHFWLRQ�RI� WKH�''67� DUH� DJH�VSHFLILF� DQG� GHVLJQHG� WR� FRUUHVSRQG� WR� D� EURDG� UDQJH� RI� KHWHURJHQHRXV�GHYHORSPHQWDO�VNLOOV��ZKLFK�WKH�FKLOG�VKRXOG�QRUPDOO\�KDYH�DWWDLQHG��E\�D�FHUWDLQ�FKURQRORJLFDO�DJH� �)UDQNHQEXUJ� HW� DO�� ������ L�H�� WKH� DELOLW\� WR� KRS� RU� VWDQG� RQ� RQH� OHJ� �JURVV�PRWRU�� RU� WKH�DELOLW\�WR�VWDFN�D�QXPEHU�RI�EORFNV��ILQH�PRWRU����
,WHPV�RQ�WKH�WHVW�ZHUH�VFRUHG�DV�SDVV��ULVN��IDLO��QR�RSSRUWXQLW\�WR�UHVSRQG��RU�UHIXVDO�WR�SHUIRUP�� 7KH� UHVXOWV ZHUH� LQWHUSUHWHG� DV� IROORZV�� ���� 3DVV�� QR� IDLOXUHV� RQ� DJH�VSHFLILF�FRPSRQHQW�V��� ���� 2QH� IDLOXUH� � ULVN� RQ� WKDW� FRPSRQHQW�� DQG� ���� 0RUH� WKDQ� RQH� IDLOXUH� �UHWDUGDWLRQ�RQ�WKDW�FRPSRQHQW�

,GHQWLILFDWLRQ�RI�,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQV
7KH� VXEMHFWV� FRQWULEXWHG� WKUHH� FRQVHFXWLYH� VWRRO� VDPSOHV� IRU� WKH� LQWHVWLQDO� SDUDVLWH�DQDO\VLV��([SHULHQFHG��FHUWLILHG�ODERUDWRU\�WHFKQLFLDQV�DQDO\]HG�WKHVH�RQ�WKH�GD\�RI�FROOHFWLRQ�LQ�WKH�ILHOG�ODERUDWRU\�RI� WKH�%LRFLHQFLDV�)RXQGDWLRQ�3XHUWR�4XLWR�FRPPXQLW\�FOLQLF�� �$IWHU�JURVV�



��

H[DPLQDWLRQ� RI� WKH� VDPSOH� FKDUDFWHULVWLFV�� D� GLUHFW� ZHW� IHFDO� VPHDU� ZDV� SUHSDUHG� E\�HPXOVLILFDWLRQ�RI��PJ�RI� WKH�IHFHV�RQ�D�JODVV�VOLGH�LQ�RQH�GURS�RI�/XJRO¶V� LRGLQH�� �7KH�VDPSOH�ZDV�FRYHUHG�ZLWK�D�FRYHUVOLS�DQG�V\VWHPDWLFDOO\�REVHUYHG�DW�ORZ�DQG�KLJK�PDJQLILFDWLRQV�XVLQJ�D�OLJKW�PLFURVFRSH�LQ�RUGHU�WR�LGHQWLI\�DQ\�PDWXUH�SDUDVLWHV��F\VWV�RU�HJJV�SUHVHQW��
'DWD�$QDO\VLV

7KH�GHVFULSWLYH�GDWD�ZHUH�DQDO\]HG�ZLWK�VWDQGDUG�WHFKQLTXHV�VXFK�DV�PHDQV�ZLWK�VWDQGDUG�GHYLDWLRQV�� IUHTXHQF\�FRXQWV�DQG�SHUFHQWDJHV��6LPSOH�ELYDULDWH�DQDO\VLV�XVLQJ��[��FRQWLQJHQF\�WDEOH� DQDO\VHV� ZLWK� ;ð� ZHUH� XWLOL]HG� WR� LQYHVWLJDWH� GLIIHUHQFHV� EHWZHHQ� SURSRUWLRQV�� )DFWRUV�LGHQWLILHG�DV�VLJQLILFDQW��3 ��������LQ�WKHVH�DQDO\VHV�ZHUH�VXEVHTXHQWO\�DQDO\]HG�XVLQJ�PXOWLSOH�ORJLVWLF� UHJUHVVLRQ�DQDO\VLV��ZKLFK�DGMXVWHG� IRU�SRWHQWLDO� FRQIRXQGHUV�� �7KH�FUXGH�DQG�DGMXVWHG�RGGV�UDWLR�REWDLQHG�IURP�WKH�ELYDULDWH�DQG�PXOWLSOH�ORJLVWLF�UHJUHVVLRQ�DQDO\VHV�DUH�SUHVHQWHG�LQ�WKH�WDEOHV�ZLWK�WKHLU�UHVSHFWLYH�����FRQILGHQFH�LQWHUYDOV��6WXGHQW¶V�W�WHVW�DQG�RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$��ZHUH�XVHG�WR�WHVW�PHDQ�GLIIHUHQFHV��7KH�ODWWHU�FRQWUROOHG�IRU�WKH�LQIOXHQFH�RI�FRQIRXQGHUV�ZKHUH�DSSOLFDEOH��



��

&+$37(5����5(68/766XEMHFW�&KDUDFWHULVWLFV
6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV

7KH� VRFLRGHPRJUDSKLF� FKDUDFWHULVWLFV� RI� WKH� FKLOG� VXEMHFWV� DQG� WKHLU� KRXVHKROGV� DUH�GLVSOD\HG� LQ�7DEOH� ��� �$V� LQGLFDWHG�� WKH�PHDQ� DJH� RI� WKH� ���� FKLOGUHQ� OLYLQJ� LQ� WKH� ILYH� UXUDO�WURSLFDO�FRPPXQLWLHV�VWXGLHG�ZDV�������������PRQWKV������ZHUH�XQGHU�WKH�DJH�RI�VHYHQ�\HDUV��)HPDOH�FKLOGUHQ�FRPSULVHG�VOLJKWO\�RYHU�KDOI� ��������RI� WKH� VDPSOH�DQG�����ZHUH�RI�PHVWL]R�HWKQLFLW\� � �L�H��� PL[HG� 6SDQLVK�4XHFKXD� GHVFHQW��� � 7KH� VL]H� RI� WKH� KRXVHKROGV� LQ� ZKLFK� WKH�FKLOGUHQ�UHVLGHG�DYHUDJHG�����������PHPEHUV��%RWK�SDUHQWV�ZHUH�SUHVHQW�LQ�PRVW�KRXVHKROGV�DQG�PDQ\�FKLOGUHQ�DOVR�KDG�JUDQGSDUHQWV�RU�RWKHU�DGXOW�UHODWLYHV�OLYLQJ�ZLWK�WKHP���
$V�7DEOH���DOVR�LQGLFDWHV��D�PDMRULW\�RI�WKH�FKLOGUHQ¶V�SDUHQWV�ZHUH�HLWKHU�OHJDOO\�PDUULHG�RU�OLYHG�WRJHWKHU�LQ�VWDEOH�FRPPRQ�ODZ�XQLRQV��0RVW VXEMHFW�PRWKHUV���������UHSRUWHG�WKDW�WKHLU�SULPDU\�RFFXSDWLRQ�ZDV�KRXVHZLIH��,Q�FRQWUDVW��PRVW�RI�WKHLU�IDWKHUV���������LQGLFDWHG�WKDW�WKH\�ZHUH�HQJDJHG�LQ�VXEVLVWHQFH�IDUPLQJ�DQG�RU�LQ�WKH�SURGXFWLRQ�RI�VPDOO�FDVK�FURSV��H�J���SDOP�RLO��FRIIHH�� FDFDR�� EODFN� SHSSHU�� SDVVLRQ� IUXLW�� EDQDQDV��� $�PDMRULW\� RI� WKH� FKLOGUHQ¶V� SDUHQWV� KDG�FRPSOHWHG�DW�OHDVW�WKUHH�\HDUV�RI�IRUPDO�VFKRROLQJ���&ORVH�WR�����RI�WKHLU�KRPHV�ZHUH�RZQHG�E\�WKHLU� IDPLOLHV� ��������� DQRWKHU� RQH�TXDUWHU� RFFXSLHG� KRPHV� LQ� H[FKDQJH� IRU� ZRUNLQJ DV�FDUHWDNHUV�RI�WKH�SURSHUW\�RQ�ZKLFK�WKH\�DQG�WKHLU�IDPLOLHV�OLYHG��DQG�WKH�UHVW�UHQWHG�RU�KDG�RWKHU�DUUDQJHPHQWV��



��

7DEOH����6XEMHFW�	�+RXVHKROG�6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV
&KLOG�&KDUDFWHULVWLFV )�����RU�[�� 6'�
3ODFH RI�5HVLGHQFH�/D�3D] ���������%RVTXH�GH�2UR�� ���������%RVTXH�GH�2UR�� ��������3DUDLVR�GH�$PLJRV ���������&ULVWREDO�&RORQ ���������&KLOG�(WKQLFLW\����PHVWL]R� ����������$JH��PRQWKV� ������ ����6H[����IHPDOH� ����������
+RXVHKROG�&KDUDFWHULVWLFV0DWHUQDO�2FFXSDWLRQ�����+RXVHZLIH� ����������3DWHUQDO�2FFXSDWLRQ�����$JULFXOWXUDOLVW� ����������0DWHUQDO�HGXFDWLRQ��\UV�FRPSOHWHG� ����� ���3DWHUQDO�(GXFDWLRQ��\UV�FRPSOHWHG� ����� ���0DWHUQDO�PDULWDO�VWDWXV�/HJDOO\�PDUULHG ����������&RPPRQ�ODZ�PDUULDJH ����������2WKHU ��������3DWHUQDO�PDULWDO�VWDWXV�/HJDOO\�PDUULHG ���������&RPPRQ�ODZ�XQLRQ ����������2WKHU ��������+RXVHKROG�6L]H ����� ���+RXVHKROG�&RPSRVLWLRQ3DUHQWV� ����� ���2WKHU�DGXOWV ����� ���&KLOGUHQ������\UV� ����� ���$GROHVFHQWV�������\UV ����� ���7\SH�RI�+RPH�2ZQHUVKLS2ZQ ����������5HQW� ��������%RUURZHG� ��������&DUHWDNHU ���������2WKHU �������



��

+RPH�&RQVWUXFWLRQ��:DWHU��DQG�6DQLWDU\�&KDUDFWHULVWLFV
7DEOH� �� GHVFULEHV� WKH� KRPH� FRQVWUXFWLRQ��ZDWHU�� DQG VDQLWDU\� FKDUDFWHULVWLFV� RI� VXEMHFW�KRXVHKROGV�� $V� VKRZQ�� RYHU� ���� RI� WKH� KRPHV� ZHUH� FRQVWUXFWHG� IURP� ZRRG� RU� RWKHU� SODQW�PDWHULDOV��2QO\�D�WKLUG�KDG�DFFHVV�WR�HOHFWULFLW\�IRU�KRPH�LOOXPLQDWLRQ��0RVW�KRXVHKROGV�UHSRUWHG�WKDW�WKH\�XVHG�RXWVLGH�SLW�ODWULQHV RU�WKH�RSHQ�JURXQG�DV�WKHLU�KRPH�VDQLWDU\�IDFLOLWLHV���&ORVH�WR�����RI�KRXVHKROGV�VDLG�WKDW�WKH\�GLVSRVHG�RI�ZDVWHZDWHU�GLUHFWO\�RQ�WKH�RSHQ�JURXQG��IHZHU�WKDQ����VDLG�WKHLU�KRPHV�ZHUH�FRQQHFWHG�WR�D�PXQLFLSDO�VHZDJH�V\VWHP�� �$�PDMRULW\�VDLG�WKDW� WKH\�GLVFDUGHG�WKHLU�KRXVHKROG�JDUEDJH�RQ�WKH�RSHQ�JURXQG��7KHVH�VXUIDFH�GXPSV�ZHUH�GHVFULEHG�DV�ORFDWHG�DQ�DYHUDJH�RI�RQO\�����������PHWHUV�IURP�WKHLU�KRPHV���
7DEOH� �� DOVR� VKRZV� WKDW� WKH� SULQFLSDO� VRXUFH� RI� ZDWHU� IRU� PDQ\� KRXVHV� ZDV� IURP� WKH�3XHUWR�4XLWR�ULYHU� IROORZHG�E\�KRPH�ZHOOV�DQG�VXUIDFH�VSULQJV��(YHQ�WKRXJK�����RI�KRXVHKROGV�UHSRUWHG� WUHDWLQJ� WKHLU� GULQNLQJ� ZDWHU�� RQO\� ������ VDLG� WKDW� WKH\� XVHG� WUHDWHG� ZDWHU� ZKHQ�SUHSDULQJ� IRRG�IRU� WKHLU� IDPLOLHV�� �)HZHU� WKDQ�����VDLG� WKDW� WKH\�GLG�QRW�XVH� WUHDWHG�ZDWHU IRU�EDWKLQJ��7KH�PDMRU�IRUP�RI�ZDWHU�WUHDWPHQW�ZDV�E\�ERLOLQJ�DOWKRXJK�VRPH�IDPLOLHV�DOVR�VDLG�WKDW�WKH\� XVHG� FKORULQH��+RZHYHU�� IHZHU� WKDQ� ���RI� WKH� KRXVHKROGV�ZKR� UHSRUWHG� WKDW� WKH\� ERLOHG�GULQNLQJ�ZDWHU� VDLG� WKDW� WKH\� DOORZHG� LW� WR� FRPH� WR� D� UROOLQJ� EDOO� IRU� DW� OHDVW� ILYH�PLQXWHV� DV�UHFRPPHQGHG� E\� :+2�� $SSUR[LPDWHO\� ���� RI� WKH� LQWHUYLHZHG� SDUHQWV�JXDUGLDQV� UHSRUWHG�FRQVLVWHQW�KDQG�ZDVKLQJ�DIWHU�EDWKURRP�XVH���0RVW�VXEMHFW�KRPHV�������ZHUH�FKDUDFWHUL]HG�E\�WKH�SUHVHQFH�RI� IUHH� URDPLQJ�GRPHVWLF�DQLPDOV� LQ DQG�DURXQG� WKH�KRXVH��������������DQLPDOV���7KHVH�DQLPDOV�LQFOXGHG�SRXOWU\��SLJV��GRJV��FDWV��KRUVHV��DQG�JXLQHD�SLJV��XVHG�DV�IRRG�DQLPDOV��



��

7DEOH����+RPH�(QYLURQPHQWDO�DQG�6DQLWDU\�&KDUDFWHULVWLFV
&KDUDFWHULVWLF )�����[�� 6'
7\SH�RI�+RPH�,OOXPLQDWLRQ�(OHFWULFLW\�RQO\ ���������.HURVHQH�JDVROLQH�ODPSV�RQO\ ���������&DQGOHV�RQO\ ���������0L[HG�W\SHV ���������2WKHU �������+RPH�&RQVWUXFWLRQ&HPHQW�EORFN ���������:RRG�FDQH�SDQELOO ����������0L[HG� ���������2WKHU ��������+RPH�:DWHU�6RXUFH5LYHU�RQO\ ���������2SHQ�ZHOO�RQO\ ���������6SULQJ�RQO\ ���������0XQLFLSDO�SLSHG�LQ�RQO\ ��������0XQLFLSDO�	�RWKHU�VRXUFHV ��������:HOO�	�RWKHU�QRQ�PXQLFLSDO�VRXUFHV �������5LYHU�	�RWKHU�QRQ�PXQLFLSDO�VRXUFHV �������+RPH�6DQLWDU\�)DFLOLWLHV,QVLGH�WRLOHW ��������2XWVLGH�WRLOHW ��������2XWVLGH�ODWULQH ����������2SHQ�JURXQG ���������+RPH�6HZDJH�(OLPLQDWLRQ2SHQ�JURXQG ����������6HSWLF�WDQN ���������5LYHU�RU�UDYLQH ���������0XQLFLSDO�VHZDJH�V\VWHP �������0L[HG �������+RPH�*DUEDJH�'LVSRVDO%XUQ ���������2SHQ�JURXQG ���������5LYHU�RU�UDYLQH ��������%XU\ ���������0XQLFLSDO� ��������0L[HG ���������0HDQ�GLVWDQFH�IURP�KRXVH�WR�VLWH�RI�JDUEDJH�GLVSRVDO��PHWHUV� ������ ����
+RXVHKROG�5HSRUWV�7UHDWLQJ�'ULQNLQJ�:DWHU����\HV�� ����������
+RXVHKROG�5HSRUWV�7UHDWLQJ�%DWK�:DWHU�����\HV�� ��������+RXVHKROG�5HSRUWV�7UHDWLQJ�:DWHU�8VHG�IRU�:DVKLQJ�)RRGV�3ULRU�WR�&RQVXPSWLRQ�����\HV� ���������



��

3UHYDOHQFH�RI�,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQV
7KH�UHVXOWV�RI�WKH�VWRRO�VDPSOH�DQDO\VHV�UHYHDOHG�WKDW�WKH�PRVW�FRPPRQ�QRQ�SDWKRJHQLF�SDUDVLWHV� GHWHFWHG� LQ� VXEMHFW� VWRRO� VDPSOHV� ZHUH� (QWDPRHED FROL� ��������� (QGROLPD[� QDQD��������DQG�,RGDPRHED�E�WVFKHOLL ���������1LQHW\�SHUFHQW�RI�WKH�FKLOG�VXEMHFWV�ZHUH�LQIHFWHG�ZLWK�RQH�RU�PRUH�SDWKRJHQLF�RU�SUHVXPHG�WR�EH�SDWKRJHQLF�LQWHVWLQDO�SDUDVLWH��)LIW\�RQH�SHUFHQW�KDG�KHOPLQWKLF�LQIHFWLRQV��������KDG�SURWR]RDO�LQIHFWLRQV�DQG�������ZHUH�LQIHFWHG�ZLWK�ERWK���7KH�PRVW� FRPPRQ� LQWHVWLQDO� SDUDVLWH� GHWHFWHG� ZDV� $VFDULV� OXPEULFRLGHV ��������� IROORZHG� E\�*LDUGLD�LQWHVWLQDOLV ���������7ULFKXULV�WULFKLXUD ���������(QWDPRHED�KLVWRO\WLFD�GLVSDU ���������$QF\ORVWRPD�GXRGHQDOH �������DQG�%ODVWRF\VWLV�KRPLQLV ����������7KH�GLVWULEXWLRQ�RI�OLJKW������PHGLXP�������RU�KHDY\�������EXUGHQV�RI�SDUDVLWLF�LQIHFWLRQV�ZHUH��$VFDULV�OXPEULFRLGHV ������������������������������������*LDUGLD��LQWHVWLQDOLV��������������������������������������������������7ULFKXULV�WULFKLXUD�� �����������������������������������(QWDPRHED�KLVWRO\WLFD�GLVSDU �������������������������������������$QF\ORVWRPD�GXRGHQDOH�������� ������������������������������� ����%ODVWRF\VWLV�KRPLQLV�������������� �������������������������������������
&RQWURYHUV\�UHPDLQV�UHJDUGLQJ�ZKHWKHU�%��KRPLQLV VKRXOG�EH�FODVVLILHG�DV�D�FRPPHQVDO�RU� D� KXPDQ� SDWKRJHQ�� )RU� WKH� SXUSRVH� RI� WKLV� VWXG\�� LW� ZDV� GHFLGHG� WR� WUHDW� LW� DV� D� SRWHQWLDO�SDWKRJHQ�� 7KH� UDWLRQDOH� IRU� WKLV� LV� EDVHG� RQ� WKH� UHVXOWV� RI� VHYHUDO� UHFHQW� VWXGLHV� ZKLFK� KDYH�OLQNHG�WKH�SURWR]RDO�SDUDVLWH�ZLWK�GLDUUKHD�DQG�RWKHU�JDVWURLQWHVWLQDO�FRPSODLQWV�LQ�WKH�DEVHQFH�RI�RWKHU�SDWKRJHQLF�,3,¶V�DQG�WKHLU�UHFRPPHQGDWLRQV�WKDW�WKH�LQIHFWLRQ�UHTXLUHV�WUHDWPHQW��%ULWHV�HW�DO� ������1LPUL��������



��

1XWULWLRQDO�6WDWXV�,QGLFDWRUV,URQ�6WDWXV�7KH�PHDQ� VHUXP� KHPRJORELQ� FRQFHQWUDWLRQ�� DV�PHDVXUHG�ZLWK� WKH�+HPR&XH� DQDO\]HU��ZDV� ������� ���J�G/��2YHU� RQH� TXDUWHU� �������� RI� WKH� FKLOGUHQ�ZHUH LGHQWLILHG� DV� KDYLQJ� LURQ�GHILFLHQF\�DQHPLD�DQG�DQRWKHU�������ZHUH�GLDJQRVHG�DV�ERUGHUOLQH� IRU� WKH�FRQGLWLRQ��EDVHG�RQ�WKH�&'&�FULWHULD��00:5�������
&KLOG�*URZWK���7KH�FRQWLQXRXV� DQG� FDWHJRULFDO� DQWKURSRPHWULF� LQGLFDWRUV�RI� FKLOG�QXWULWLRQDO� VWDWXV� DUHVKRZQ�LQ�7DEOH�����$V�LQGLFDWHG��FORVH�WR�����RI�WKH�FKLOG�VXEMHFWV�ZHUH�FODVVLILHG�ZLWK�FKURQLF�PDOQXWULWLRQ�RU�JURZWK�VWXQWLQJ��EDVHG�RQ�D�ORZ�KHLJKW�IRU�DJH������6'���*OREDO�PDOQXWULWLRQ�RU�ORZ� ZHLJKW�IRU�DJH� ����6'�� ZDV� LGHQWLILHG� LQ� ������ RI� WKH� VXEMHFWV�� $FXWH� PDOQXWULWLRQ� RU�ZDVWLQJ� �ORZ�ZHLJKW� IRU�KHLJKW������6'��ZDV�REVHUYHG� LQ������� �1R�VLJQLILFDQW� VH[��RU� HWKQLF�GLIIHUHQFHV� ZHUH� REVHUYHG� LQ� SURSRUWLRQ� WR� FKLOGUHQ� LGHQWLILHG� ZLWK� FKURQLF�� DFXWH� QRU� JOREDO�PDOQXWULWLRQ��1RQH�RI� WKH� FKLOGUHQ�ZHUH�REVHUYHG� WR�KDYH� HGHPD��ZKLFK� FRXOG�KDYH� LQWHUIHUHG�ZLWK�WKH�ZHLJKW�PHDVXUHPHQWV��
3V\FKRPRWRU�'HYHORSPHQW

7KH�'HQYHU� 'HYHORSPHQWDO� 6FUHHQLQJ� 7HVW� ZDV� DGPLQLVWHUHG� WR� WKH� ���� VXEMHFWV� ZKR�ZHUH� DJHG� � �� \HDUV�� � 7KH� UHVXOWV� IRXQG� WKDW� RQO\� HOHYHQ� FKLOGUHQ� ������� IDLOHG� WKH� RYHUDOO�H[DPLQDWLRQ��$�WRWDO�RI��HLJKW��������IDLOHG�WKH�JURVV�PRWRU�SRUWLRQ��HOHYHQ��������WKH�ILQH�PRWRU�SRUWLRQ��ILIWHHQ���������WKH�ODQJXDJH�SRUWLRQ�DQG�IRXU���������WKH�VRFLDO�GHYHORSPHQW�SRUWLRQ�RI�WKH�H[DP���



��

7DEOH�����&KLOG�1XWULWLRQ�,QGLFDWRUV
,QGLFDWRUV [�� 6'��I����
$QWKURSRPHWULF�,QGLFDWRUV:HLJKW��NJ�� ������ ���+HLJKW��FP�� ������� ����+HDG�FLUFXPIHUHQFH�������PRV���FP� ������ ���0LG�XSSHU�DUP�FLUFXPIHUHQFH��FP� ������ ���7KLJK�FLUFXPIHUHQFH��FP� ������ ���
0DOQXWULWLRQ&KURQLF�PDOQXWULWLRQ�VWXQWLQJ� ���������$FXWH�PDOQXWULWLRQ��ZDVWLQJ� �������*OREDO�PDOQXWULWLRQ ����������
,URQ�,QGLFDWRUV�6HUXP�KHPRJORELQ��J�G/� ������� ���,URQ�GHILFLHQF\�DQHPLD ���������%RUGHUOLQH�IRU�LURQ�GHILFLHQF\�DQHPLD �������



��

)DFWRUV�$VVRFLDWHG�ZLWK�WKH�5LVN�IRU�,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQ�
6LPSOH�ELYDULDWH�DQDO\VLV�ZDV�XVHG�WR�GHWHUPLQH�ZKLFK�IDFWRUV�ZHUH�DVVRFLDWHG�ZLWK�WKH�ULVN�IRU�LQIHFWLRQ�ZLWK�LQWHVWLQDO�SDUDVLWHV���7KH�UHVXOWV�RI�WKHVH�DUH�SUHVHQWHG�DV�FUXGH�RGGV�UDWLRV�ZLWK����� FRQILGHQFH� LQWHUYDOV� LQ� �7DEOHV� ������ � 7KH� WDEOHV� DOVR� VKRZ� WKH� UHVXOWV� RI� WKH� PXOWLSOH�ORJLVWLF� UHJUHVVLRQ� DQDO\VHV�� ZKLFK� LGHQWLILHG� ZKLFK� RI� WKH� LQGLFDWRUV� PDGH� VLJQLILFDQW�LQGHSHQGHQW�FRQWULEXWLRQV�WR�WKH�ULVN�IRU�LQWHVWLQDO�SDUDVLWLF�LQIHFWLRQ��

*LDUGLD�LQWHVWLQDOLV ,QIHFWLRQ�)DFWRUV� LGHQWLILHG�DV�DVVRFLDWHG�ZLWK�WKH�ULVN�IRU�*��LQWHVWLQDOLV LQIHFWLRQ�LQ�WKH�ELYDULDWH�DQDO\VHV� DUH� GLVSOD\HG� LQ�7DEOH� ��� � ,QIHFWLRQ�ZLWK�*LDUGLD ZDV� REVHUYHG� WR� EH�PRUH� FRPPRQ�DPRQJ�FKLOGUHQ�ZKR�OLYHG�LQ�WKH�KDPOHW�RI�3DUDLVR�GH�$PLJRV�ZKRVH�KRXVHKROGV�ZHUH�VLWXDWHG�������PHWHUV�IURP�WKHLU�FORVHVW�QHLJKERU��DQG�ZKR�KDG�D�KLJK�GHQVLW\���������RI�GRPHVWLF�DQLPDOV�OLYLQJ� LQ�RU�DURXQG� WKHLU�KRPHV�� � ,Q FRQWUDVW�� FKLOGUHQ�ZKRVH�SDUHQWV�ZHUH� OHJDOO\�PDUULHG�KDG�UHGXFHG�ULVN�IRU�JLDUGLDVLV��1R�VLJQLILFDQW�DVVRFLDWLRQV�ZHUH�LGHQWLILHG�EHWZHHQ�*LDUGLD DQG�FKLOG�JHQGHU�� DJH�� HWKQLFLW\�� HGXFDWLRQ� RI� SDUHQWV�� KRPH� RZQHUVKLS�� KRXVHKROG� ZDWHU� VRXUFH�� KRPH�ZDVWHZDWHU� HOLPLQDWLRQ�� JDUEDJH� GLVSRVDO�� GULQNLQJ� ZDWHU� WUHDWPHQW� QRU� WKH� RWKHU� IDFWRUV�PHDVXUHG��
,Q� WKH� PXOWLSOH� ORJLVWLF� UHJUHVVLRQ� DQDO\VLV�� UHVLGHQFH� LQ� 3DUDLVR� GH� $PLJRV� DQG� RI�GRPHVWLF� DQLPDO� GHQVLW\� UHWDLQHG� WKHLU� SRVLWLYH� DVVRFLDWLRQ� ZLWK� ULVN� RI� JLDUGLDVLV� �7DEOH� �����/LNHZLVH�� SDUHQWDO�PDULWDO� VWDWXV�ZDV� VWLOO� IRXQG� WR� EH� DVVRFLDWHG�ZLWK� UHGXFHG� JLDUGLDVLV� ULVN��+RZHYHU�� ZKHQ� WKH� LQIOXHQFH� RI� WKH� FRQIRXQGHUV� ZDV� WDNHQ� LQWR� DFFRXQW�� WKH� FRQWULEXWLRQ� RI�KRPH� SUR[LPLW\� WR� QHDUHVW� QHLJKERU� ZDV� QR� ORQJHU� HYLGHQW� DQG� ZDV� GURSSHG� IURP� WKH� ILQDO�PRGHO�



��

7DEOH��� )DFWRUV�$VVRFLDWHG�ZLWK�WKH�5LVN�IRU�*LDUGLD�LQWHVWLQDOLV ,QIHFWLRQ
)DFWRU I���� 25������&�,�� 3 $25������&�,�� 3
5HVLGHQFH3DUDLVR�GH�$PLJRV� ��������� ���������������� ���� ���������������� �����2WKHU� ��������� ���� ����
0DWHUQDO�PDULWDO�VWDWXV/HJDOO\�PDUULHG �������� ���������������� ����� ���������������� �����2WKHU ��������� ���� ����
1R��RI�GRPHVWLF�DQLPDOV�OLYLQJ�LQ�DURXQG�KRPH!��� ��������� ���������������� ����� ���������������� ������ ��� ��������� ���� ����
+RXVH�SUR[LPLW\�WR�QHDUHVW�QHLJKERU� ����PHWHUV ��������� ���������������� ���� ���������������� 16!�����PHWHUV ��������� ���� ����



��

(QWDPRHED�KLVWRO\WLFD�GLVSDU�,QIHFWLRQ
7KH� UHVXOWV� RI� WKH� VLPSOH� ELYDULDWH� DQDO\VHV� RI� IDFWRUV� DVVRFLDWHG� ZLWK� ULVN� RI� (��KLVWRO\WLFD�GLVSDU LQIHFWLRQ��GLVSOD\HG� LQ�7DEOH���� VKRZHG�D�KLJK� ULVN�RI� LQIHFWLRQ�DPRQJ�FKLOG�VXEMHFWV�ZKR�UHVLGHG�LQ�3DUDLVR�GH�$PLJRV��ZKRVH�IDPLOLHV�KDG�D�KLJK�GHQVLW\�RI�FKLOG�DQLPDOV�OLYLQJ�LQ�RU�DURXQG�WKH�KRXVH��XVHG�ULYHUV�DV�WKHLU�KRXVHKROG�VRXUFH�RI�ZDWHU�DQG�ZKRVH�IDWKHUV�ZHUH� HQJDJHG� LQ� DJULFXOWXUDO� ZRUN�� � ,Q� FRQWUDVW�� D� UHGXFHG� ULVN� RI� LQIHFWLRQ� ZDV� REVHUYHG� LQ�\RXQJHU�FKLOGUHQ�������PRQWKV��DQG�WKRVH�ZKRVH�IDPLOLHV�UHSRUWHG�WKDW�WKH\�DGHTXDWHO\�GLVSRVHG�RI� WKHLU� KRXVHKROG� JDUEDJH� �PXQLFLSDO� SLFNXS�EXUQLQJ�EXU\LQJ� YV�� RSHQ� JURXQG�UDYLQHV�ULYHU���1R�VLJQLILFDQW�DVVRFLDWLRQV�ZHUH�LGHQWLILHG�EHWZHHQ�JHQGHU��HWKQLFLW\��WUHDWPHQW�RI�ZDWHU�VRXUFH��RU�W\SH�RI�WRLOHW�IDFLOLW\��RWKHU�LQGLFDWRUV�DQG�DPRHELDVLV�ULVN��
7KH�PXOWLSOH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�UHVXOWV�LQGLFDWHG�WKDW�DQLPDO�GHQVLW\��VXEMHFW�DJH�DQG� DGHTXDWH� JDUEDJH� GLVSRVDO� PDLQWDLQHG� WKHLU� SUHYLRXVO\� LGHQWLILHG� VLJQLILFDQW� DVVRFLDWLRQV��+RZHYHU��WKH�FRQWULEXWLRQV�RI�ZDWHU�VRXUFH��SDWHUQDO�RFFXSDWLRQ�DQG�SODFH�RI�UHVLGHQFH�LGHQWLILHG�SUHYLRXVO\�ZHUH�QR�ORQJHU�DSSDUHQW�DQG�ZHUH�HOLPLQDWHG�IURP�WKH�PRGHO��

%ODVWRF\VWLV�KRPLQLV ,QIHFWLRQ
7DEOH���VKRZV�ZKLFK�IDFWRUV�ZHUH�IRXQG�WR�EH�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�WKH�ULVN�IRU�%ODVWRF\WLV� KRPLQLV� LQIHFWLRQ�� �$V� LQGLFDWHG�� WKH� VLPSOH� ELYDULDWH� DQDO\VLV� UHVXOWV� UHYHDOHG� WKDW�FKLOGUHQ�ZKR� OLYHG� LQ� WKH� KDPOHW� RI� /D�3D]��ZKRVH� KRPHV�ZHUH� FKDUDFWHUL]HG� E\� KLJK� DQLPDO�GHQVLW\�DQG�ZKR�XVHG�RQO\�SDUDIILQ�FDQGOHV� IRU� OLJKWLQJ� WKHLU�KRPHV�ZHUH�DW� LQFUHDVHG� ULVN� IRU�LQIHFWLRQ�� ,Q� FRQWUDVW� UHGXFHG� LQIHFWLRQ� ULVN� ZDV� DVVRFLDWHG� ZLWK� KRPH� RZQHUVKLS�� PDWHUQDO�KRXVHZLIH� RFFXSDWLRQ�� DGXOW� KDQG�ZDVKLQJ� SUDFWLFHV�� \RXQJHU� VXEMHFW� DJH� ��� ����PRQWKV�� DQG�ZRRGHQ�KRPH�FRQVWUXFWLRQ����7KH�PXOWLSOH�ORJLVWLF�UHJUHVVLRQ�UHVXOWV��VKRZQ�LQ�7DEOH����LQGLFDWHG�



��

7DEOH����)DFWRUV�$VVRFLDWHG�ZLWK�WKH�5LVN�IRU�(QWDPRHED�+LVWRO\WLFD�'LVSDU ,QIHFWLRQ
)DFWRU I���� 25������&�,�� 3 $25������&�,�� 3
5HVLGHQFH3DUDLVR�GH�$PLJRV� ��������� ����������������� �������� ����������������� 162WKHU� ��������� ���� ����
6XEMHFW�DJH� ���PRV ��������� ���������������� �������� ��������������� 16!����PRV� ��������� ����
3DWHUQDO�2FFXSDWLRQ$JULFXOWXUDOLVW ��������� ����������������� ����� ���������������� 162WKHU� �������� ���� ����
1R��RI�GRPHVWLF�DQLPDOV�OLYLQJ�LQ�DURXQG�KRPH!��� ��������� ���������������� ����� ��������������� ������ ��� ��������� ���� ����
6RXUFH�RI�KRXVHKROG�ZDWHU�5LYHU�ZDWHU�RQO\ ��������� ���������������� ����� ���������������� 162WKHU ��������� ���� ����
+RXVHKROG�JDUEDJH�$GHTXDWH�GLVSRVDO
 ��������� ���������������� ����� ���������������� �����,QDGHTXDWH�GLVSRVDO ��������� ���� ����


�EXUQ��EXU\��PXQLFLSDO�SLFNXS�



��

7DEOH����)DFWRUV�$VVRFLDWHG�ZLWK�WKH�5LVN�IRU�%ODVWRF\VWLV�KRPLQLV ,QIHFWLRQ
)DFWRU I���� 25������&�,�� 3 $25������&�,�� 3
5HVLGHQFH/D�3D]� ��������� ��������������� ������ ��������������� �����2WKHU� �������� ���� ����
+RPH�RZQHUVKLS2ZQ�KRPH �������� ���������������� ������ ���������������� �����2WKHU ��������� ���� ����
1R��RI�GRPHVWLF�DQLPDOV�LQ�DURXQG�KRPH!��� ��������� ���������������� ������ �������������� ������ ��� ������� ���� ����
0DWHUQDO�3ULPDU\�2FFXSDWLRQ+RXVHZLIH ��������� ������ �����
 162WKHU ��������
+DQGZDVKLQJ�EHKDYLRU�RI�DGXOW�FDUHWDNHU�DIWHU�EDWKURRP�XVH$OZD\V�ZDVKHV ��������� ���������������� ����� ���������������� 16'RHV�QRW�DOZD\V��:DVK ��������� ���� ����
6XEMHFW�$JH� ����PRV ��������� ���������������� ������ ����������������� 16!�����PRV� ��������� ���� ����
+RPH�LOOXPLQDWLRQ8VH�FDQGOHV�RQO\� ��������� ���������������� ������ ���������������� 162WKHU� ��������� ���� ����
+RPH�FRQVWUXFWLRQ:RRG�RQO\ ��������� ���������������� ������� ���������������� 162WKHU ��������� ���� ����

�)LVKHU¶V�H[DFW�WHVW�3�YDOXH



��

WKDW�WKH�VLJQLILFDQW�DVVRFLDWLRQV�SUHYLRXVO\�LGHQWLILHG�GXULQJ�WKH�ELYDULDWH�DQDO\VHV�ZHUH�UHWDLQHG�ZLWK�WKH�H[FHSWLRQ�RI�VXEMHFW�DJH��PDWHUQDO�RFFXSDWLRQ�DQG�KRPH�FRQVWUXFWLRQ�W\SH��
7ULFKXULV�WULFKLXUD ,QIHFWLRQ

7DEOH���VKRZV�WKDW�UHVLGHQFH�LQ�/D�3D]�DQG�D�ORZ�OHYHO�RI�PDWHUQDO�HGXFDWLRQ��� ��\HDUV��ZHUH�ERWK�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�IRU�WULFKXULDVLV��<RXQJHU�VXEMHFW�DJH��� ���PRQWKV��ZDV� DVVRFLDWHG� ZLWK� D� GHFUHDVHG� ULVN�� � 1R� VLJQLILFDQW� DVVRFLDWLRQV� ZHUH� REVHUYHG� EHWZHHQ�7ULFKXULV LQIHFWLRQ�DQG�VXEMHFW�JHQGHU��KRXVHKROG�ZDWHU�VRXUFH��WRLOHW�IDFLOLWLHV��JDUEDJH�GLVSRVDO�DQG� WKH� RWKHU� IDFWRUV� PHDVXUHG�� 7KH� PXOWLSOH� ORJLVWLF� UHJUHVVLRQ� DQDO\VLV� GHWHUPLQHG� ZKLFK�IDFWRUV�PDGH�VLJQLILFDQW�LQGHSHQGHQW�FRQWULEXWLRQV�WR�WKH�ULVN�LQIHFWLRQ�ZLWK�7ULFKXULV���$OWKRXJK�VXEMHFW�DJH�DQG�PDWHUQDO�HGXFDWLRQ�UHWDLQHG�WKHLU�SUHYLRXVO\�LGHQWLILHG�FRQWULEXWLRQV�WR� WKH�ULVN�IRU� WULFKXULDVLV�� WKDW� RI� UHVLGHQFH� LQ� /D� 3D]�ZDV� QR� ORQJHU� HYLGHQW� DQG�ZDV� GURSSHG� IURP� WKH�PRGHO�
$VFDULV�OXPEULFRLGHV ,QIHFWLRQ

7KH� ELYDULDWH� DQDO\VLV� ZLWK� 6WXGHQWV¶� W�WHVW� UHYHDOHG� WKDW� WKH� PRWKHUV� RI� WKH� FKLOGUHQ�LGHQWLILHG�ZLWK�DVFDULDVLV�ZHUH�OHVV�ZHOO�HGXFDWHG�WKDQ�WKRVH�ZLWKRXW�WKH�LQIHFWLRQ��L�H������������\HDUV�YV������������\HDUV��S ��������+RZHYHU��QR�VLJQLILFDQW�DVVRFLDWLRQV�ZHUH�LGHQWLILHG�EHWZHHQ�$VFDULV LQIHFWLRQ���DQG�WKH�VRFLRGHPRJUDSKLF�DQG�RWKHU�LQGLFDWRUV�PHDVXUHG�LQ�WKH�VWXG\�
$QF\ORVWRPD�GXRGHQDOH��+RRNZRUP� ,QIHFWLRQ����

1R� VLJQLILFDQW� DVVRFLDWLRQV�ZHUH� LGHQWLILHG� EHWZHHQ� DQ\� RI� WKH� IDFWRUV�PHDVXUHG� LQ� WKH�VWXG\�DQG� WKH�ULVN� IRU�KRRNZRUP�LQIHFWLRQ��RVWHQVLEO\�EHFDXVH�RI� WKH� UHGXFHG�QXPEHU�RI�FDVHV�GHWHFWHG��L�H���RQO\�IRXU�ZKLFK�GLG�QRW�SHUPLW�VXIILFLHQW�FRQWUDVW�LQ�WKH�VWDWLVWLFDO�DQDO\VHV�
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7DEOH����)DFWRUV�$VVRFLDWHG�ZLWK�WKH�5LVN�IRU�7ULFKXULV�WULFKLXUD ,QIHFWLRQ
)DFWRU I���� 25������&�,�� 3 $25������&�,�� 3
5HVLGHQFH/D�3D]� ��������� ���������������� ����� ���������������� 162WKHU� ��������� ���� ����
6XEMHFW�DJH� ���PRV ��������� ���������������� ������ ���������������� �����!����PRV� ��������� ���� ����
0DWHUQDO�HGXFDWLRQ� ��\UV�� ��������� ���������������� ����� ���������������� 16!���\UV� ��������� ���� ����
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,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQ�DQG�1XWULWLRQDO�6WDWXV
,URQ�6WDWXV

$V�GLVSOD\HG�LQ�7DEOH����WKH�UHVXOWV�RI�WKH�DQDO\VLV�RI�YDULDQFH�VKRZHG�WKDW�FKLOGUHQ�ZLWK�*��LQWHVWLQDOLV�LQIHFWLRQ�H[KLELWHG�VLJQLILFDQWO\�UHGXFHG�PHDQ�VHUXP�KHPRJORELQ�OHYHOV��S �������FRPSDUHG�WR�WKRVH�ZLWKRXW�HYLGHQFH�RI� WKH�SDUDVLWH�� �7KH�DQDO\VLV�DGMXVWHG�IRU� WKH�LQIOXHQFH�RI�FKURQRORJLFDO� DJH� DQG� VH[� RQ� KHPRJORELQ� OHYHOV�� � +RZHYHU�� GHVSLWH� KDYLQJ� ORZHU� DYHUDJH�KHPRJORELQ�OHYHOV��FKLOGUHQ�ZKR�VXIIHUHG�IURP�JLDUGLDVLV�ZHUH�QRW�DW�VLJQLILFDQWO\�LQFUHDVHG�ULVN�IRU� LURQ±GHILFLHQF\� DQHPLD� FRPSDUHG� WR� WKHLU� QRQ±LQIHFWHG� FRXQWHUSDUWV�� ,Q� DGGLWLRQ�� WKH�DVVRFLDWLRQ� RI�*LDUGLD ZLWK� UHGXFHG� VHUXP� KHPRJORELQ� ZDV� QRW� FRUUHODWHG� ZLWK� DJH� DQG� QR�VLJQLILFDQW�DVVRFLDWLRQ�RI�,3,�DQG�UHGXFHG�VHUXP�VHUXP�KHPRJORELQ�DQG�RU�,'$�ZDV�REVHUYHG�LQ�FKLOGUHQ�XQGHU����PRQWKV�RI�DJH���
1R� VLJQLILFDQW� DVVRFLDWLRQV� ZHUH� GHWHFWHG� EHWZHHQ� LQIHFWLRQ� ZLWK� (QWDPRHED�KLVWRO\WLFD�GLVSDU�� $VFDULV� OXPEULFRLGHV�� 7ULFKXULV� WULFKLXUD�� RU� $QF\ORVWRPD� GXRGHQDOH DQG�PHDQ�VHUXP�KHPRJORELQ�OHYHOV��7DEOH�����/LNHZLVH��LQIHFWLRQ�ZLWK�WKHVH�ZDV�QRW�DVVRFLDWHG�ZLWK�WKH�ULVN�IRU�LURQ�GHILFLHQF\�DQHPLD��)XUWKHUPRUH��IRU�DOO�WKH�SDUDVLWHV�D�KLJKHU�EXUGHQ�RI�LQIHFWLRQ�ZDV� QRW� DVVRFLDWHG� ZLWK� GHFUHDVHG� KHPRJORELQ� OHYHOV� QRU� GLG� LW� DSSHDU� WR� DIIHFW� WKH� ULVN� IRU�DQHPLD�

&KLOG�*URZWK
7DEOH���VKRZV�WKDW�FKLOGUHQ�ZLWK�LQWHVWLQDO�SDUDVLWLF� LQIHFWLRQV�ZHUH�WZLFH�DV� OLNHO\� DV�WKRVH�ZLWKRXW�LQIHFWLRQ�WR�VKRZ�HYLGHQFH�RI�UHGXFHG�OLQHDU�JURZWK�RU�JURZWK�VWXQWLQJ��/LNHZLVH��FKLOGUHQ� LQIHFWHG�ZLWK�*�� LQWHVWLQDOLV�KDG� D� ULVN� IRU� VWXQWHG� JURZWK� WKDW� ZDV� LQFUHDVHG� E\� ����WLPHV� FRPSDUHG� WR� WKRVH� LQ�ZKRP� WKH� SDUDVLWH�ZDV� QRW� GHWHFWHG�� � 1RQH� RI� WKH� RWKHU� SDUDVLWLF�LQIHFWLRQV� ZDV� IRXQG� WR� EH� VLJQLILFDQWO\� DVVRFLDWHG� ZLWK� VWXQWHG� JURZWK�� ,Q� DGGLWLRQ�� QR�VLJQLILFDQW� DVVRFLDWLRQV� ZHUH� LGHQWLILHG� EHWZHHQ� DQ\� RI� WKH� LQWHVWLQDO� SDUDVLWLF� LQIHFWLRQV�LGHQWLILHG�LQ�WKH�VWXG\�DQG�WKH�ULVN�IRU�HLWKHU�DFXWH�PDOQXWULWLRQ�RU�JOREDO�PDOQXWULWLRQ��7DEOH����
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7DEOH����$VVRFLDWLRQ�%HWZHHQ�,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQ�DQG�&KLOG�,URQ�6WDWXV

,QWHVWLQDO�3DUDVLWH�6SHFLHV
6HUXP�+HPRJORELQ��J�G/�


,URQ�'HILFLHQF\�$QHPLD


;�� 6�'� )� I����� 25������&,�

*��LQWHVWLQDOLV SUHVHQW����� ������ ���


 ��� ��������� ��������������*��LQWHVWLQDOLV DEVHQW������ ������ ��� ��������� ����
(��KLVWRO\WLFD�GLVSDU SUHVHQW����� ������ ��� ����� ��������� ���������������(��KLVWRO\WLFD�GLVSDU DEVHQW������ ������ ��� ���������
$��OXPEULFRLGHV SUHVHQW����� ������ ��� ��� ��������� ���������������$��OXPEULFRLGHV DEVHQW������ ������ ��� ��������� ����
7��WULFKLXUD SUHVHQW����� ������ ��� ����� ��������� ���������������7��WULFKLXUD DEVHQW������ ������ ��� ��������� ����
(��QDQD SUHVHQW����� ������ ��� ����� �������� ���������������(��QDQD DEVHQW������ ������ ��� ��������� ����
$��GXRGHQDOH SUHVHQW���� ������ ��� ����� �������� ��������������$��GXRGHQDOH DEVHQW������ ������ ��� ��������� ����

������FRQWUROOHG�IRU�VXEMHFW�DJH�DQG�VH[


����FXW�RII�SRLQWV�EDVHG�RQ�&'&��������FULWHULD�DFFRUGLQJ�WR�DJH�DQG�VH[
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7DEOH����$VVRFLDWLRQ�%HWZHHQ�,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQ�DQG�&KLOG�*URZWK�6WDWXV
+$= :+= :$=,QWHVWLQDO�3DUDVLWH�6SHFLHV ) ��� 25������&,� )���� 25������&,� )���� 25������&,�

$Q\�SDUDVLWLF�LQIHFWLRQ ��������� ����������������
 ������� ���������������� ��������� ����������������1R�SDUDVLWLF�LQIHFWLRQ ��������� ���� ������� ���� ��������� ����
*� LQWHVWLQDOLV SUHVHQW� ��������� ����������������

 ������� ��������������� ��������� ����������������*� LQWHVWLQDOLV DEVHQW� ��������� ���� ������� ���� ��������� ����
(��KLVWRO\WLFD�GLVSDUSUHVHQW� ��������� ���������������� ������� �������� �������� ����������������
(��KLVWRO\WLFD�GLVSDUDEVHQW� ��������� ���� ������� ���������
$��OXPEULFRLGHV SUHVHQW� ��������� ���������������� ������� ��������������� ��������� ����������������$��OXPEULFRLGHV DEVHQW� ��������� ���� ������� ���� ��������� ����
7��WULFKLXUD SUHVHQW� ��������� ���������������� ������� ��������������� ��������� ����������������7��WULFKLXUD DEVHQW� ��������� ���� ������� ���� ��������� ����
(��QDQD SUHVHQW� �������� ���������������� �������� �������������� �������� ����������������(��QDQD DEVHQW� ��������� ���� ������� ���� ��������� ����
$��GXRGHQDOH SUHVHQW� �������� ���������������� ������� ��������� �������� ����������������$��GXRGHQDOH DEVHQW� ��������� ���� ������� ��������� ����
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0RUHRYHU��GLIIHUHQFHV�LQ�WKH�OHYHO�RI�LQIHFWLRQ��������������ZHUH�QRW�DVVRFLDWHG�ZLWK�WKH�ULVN�IRU�JURZWK�VWXQWLQJ��ZDVWLQJ�RU�JOREDO�PDOQXWULWLRQ�
6LPLODUO\��ZLWK�UHJDUGV�WR�DJH�QR�VLJQLILFDQW�DVVRFLDWLRQ�RI�,3,�ZLWK�VWXQWLQJ�ZDV�REVHUYHG�IRU� FKLOGUHQ� XQGHU� WHQ� PRQWKV� RI� DJH�� 7KH� UHVXOWV� IRXQG� WKDW� RQO\� RQH� FKLOG� RXW� RI� WKH� QLQH�FKLOGUHQ� OHVV� WKDQ� ���PRQWKV� ��������ZKR�ZHUH� SRVLWLYH� IRU� ,3,�ZDV� VWXQWHG�� ,Q� DGGLWLRQ�� QR�DVVRFLDWLRQ�ZLWK�VWXQWLQJ�ZDV�DOVR�REVHUYHG�IRU�*LDUGLD�LQ�LVRODWLRQ�RU�LQ�FRPELQDWLRQ�ZLWK�DQ\�RWKHU�,3,�IRU�FKLOGUHQ�XQGHU����PRQWKV��

,QWHVWLQDO�3DUDVLWLF�,QIHFWLRQ�DQG�3V\FKRPRWRU�'HYHORSPHQW
7KH� UHVXOWV� RI� WKH� VLPSOH� ELDYDULDWH� DQDO\VHV� ZHUH� XQDEOH� WR� GHWHFW� DQ\� VLJQLILFDQW�DVVRFLDWLRQV�EHWZHHQ�DQ\�RI� WKH� LQWHVWLQDO�SDUDVLWLF� LQIHFWLRQV� LGHQWLILHG�DQG� WKH�ULVN� IRU� IDLOLQJ�WKH�'HQYHU�'HYHORSPHQWDO�6FUHHQLQJ� H[DP��+RZHYHU�� LW� LV� XQFOHDU�ZKHWKHU� WKHVH� UHVXOWV�ZHUH�GXH�WR�WKH�UHDO�ODFN�RI�DQ�DVVRFLDWLRQ�RU�D�ODFN�RI�FRQWUDVW�FDXVHG�E\�RQO\�D�IHZ�FKLOGUHQ�IDLOLQJ�WKH�H[DP��ZKLFK�GLG�QRW�SHUPLW�PHDQLQJIXO�VWDWLVWLFDO�DQDO\VLV����



��

&+$37(5����',6&866,21
',6&866,21�

7KH�VXUYH\�GHVLJQ�VWXG\�LQYHVWLJDWHG�WKH�SUHYDOHQFH��ULVN�IDFWRUV��DQG�WKH�QXWULWLRQDO�DQG�GHYHORSPHQW�FRQVHTXHQFHV�RI�LQWHVWLQDO�SDUDVLWLF�LQIHFWLRQV�LQ�UXUDO�(FXDGRULDQ�FKLOGUHQ��,W�ZDV�K\SRWKHVL]HG� D� SULRUL WKDW� ER\V� DQG� \RXQJ� FKLOGUHQ� ZRXOG� EH� DW� LQFUHDVHG� ULVN� IRU� ,3,
V� DQG�SRO\SDUDVLWRVLV�FRPSDUHG�WR�JLUOV�DQG�ROGHU�FKLOGUHQ�VLQFH�WKHLU�EHKDYLRU�ZRXOG�PDNH�WKHP�PRUH�OLNHO\� WR� FRPH� LQWR� FRQWDFW� ZLWK� FRQWDPLQDWHG� ZDWHU�� GLUW�� IRRG�� IHFHV�� DQG� RWKHU� VRXUFHV� RI�LQIHFWLRQ��,W�DOVR�ZDV�K\SRWKHVL]HG�WKDW�FKLOGUHQ�ZLWK�,3,¶V��HVSHFLDOO\�\RXQJHU�RQHV��ZRXOG�EH�DW�LQFUHDVHG�ULVN�IRU�VWXQWHG�JURZWK��LURQ�GHILFLHQF\�DQHPLD�DQG�GHOD\HG�SV\FKRPRWRU�GHYHORSPHQW�FRPSDUHG�WR�QRQ�SDUDVLWL]HG�FKLOGUHQ��*UHDWHU�,3,�EXUGHQV�ZHUH�SRVWXODWHG�WR�EH�DVVRFLDWHG�ZLWK�LQFUHDVHG�ULVN�IRU�PDOQXWULWLRQ�DQG�GHYHORSPHQWDO�GHOD\V��,QIDQWV�DQG�WRGGOHUV�ZHUH�SUHGLFWHG�WR�VXIIHU� IURP� JUHDWHU� QXWULWLRQDO� DQG� GHYHORSPHQWDO� FRQVHTXHQFHV� RI� ,3,� GXH� WR� WKHLU� JUHDWHU�JURZWK�UHODWHG�QXWULWLRQDO� UHTXLUHPHQWV�� �)LQDOO\�� LW�ZDV�K\SRWKHVL]HG� WKDW� WKH�QHJDWLYH�JURZWK�LURQ� VWDWXV�� DQG�GHYHORSPHQWDO� FRQVHTXHQFHV�� DVVXPHG� WR�EH� DVVRFLDWHG�ZLWK� ,3,¶V��ZRXOG� ILUVW�EHFRPH�HYLGHQW�DW�DURXQG�QLQH�PRQWKV�RI�DJH�DIWHU�ZHDQLQJ�KDG�RFFXUUHG��
,3,�3UHYDOHQFH

7KH�UHVXOWV�UHYHDOHG�WKDW�WKH�SUHYDOHQFH�RI�,3,�ZDV�HOHYDWHG�LQ�WKH�VWXG\�SRSXODWLRQ���1LQHW\�SHUFHQW�RI�WKH�FKLOGUHQ�ZHUH�LGHQWLILHG�DV�KDYLQJ�RQH�RU�PRUH�RI WKH�IROORZLQJ�SDUDVLWHV�SUHVHQW�LQ�WKHLU�VWRRO�VDPSOHV��$VFDULV�OXPEULFRLGHV� 7ULFKXULV�WULFKLXUD��*LDUGLD LQWHVWLQDOLV�$QFORVWRPD�GXRGHQDOH� (QWDPRHED�KLVWRO\WLFD�GLVSDU RU�%ODVWRF\VWLV�KRPLQLV���7KHVH�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�WKRVH�RI�SUHYLRXV�VWXGLHV�FRQGXFWHG�LQ�QHDUE\�VXEWURSLFDO�DUHDV��ZKLFK�UHSRUWHG�,3,�SRSXODWLRQ�SUHYDOHQFH�LQ�WKH��������UDQJH��:HLJHO�HW�DO��������:HLJHO�HW��DO���������6LPLODU�WR�ZKDW�KDV�EHHQ�QRWHG�IRU�RWKHU�WURSLFDO�JURXSV�OLYLQJ�LQ�WKH�$PD]RQ��%HQHILFH�DQG�%DUUDO������6HEDVWLDQ�DQG�6DQWL�������DQG�3DFLILF�&RDVW��:HLJHO��XQSXEOLVKHG�GDWD���������DVFDULDVLV�ZDV�IRXQG�WR�EH�WKH�PRVW�SUHYDOHQW�,3,�LGHQWLILHG��6HYHUDO�FDVHV�RI�KRRNZRUP�LQIHFWLRQ�ZHUH�DOVR�IRXQG���7KH�REVHUYHG�SDWWHUQ�LV�GLIIHUHQW�IURP�WKDW�UHSRUWHG�IRU�UXUDO�VXEWURSLFDO���:HLJHO�HW�DO��������:HLJHO�HW�DO���������DQG�KLJKODQG�JURXSV��2UWHJD�������OLYLQJ�DW�KLJKHU�DOWLWXGHV�LQ�WKH�
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VDPH�SURYLQFH��7KHVH�DXWKRUV�UHSRUWHG�WKDW�E\�(��KLVWRO\WLFD�GLVSDU�LQIHFWLRQ ZDV�WKH�PRVW�SUHYDOHQW�,3,�IROORZHG�E\�*LDUGLD��$VFDULV�DQG 7ULFKXULV LQIHFWLRQV��7KH\�DOVR�UHSRUWHG�EHLQJ�XQDEOH�WR�LGHQWLI\�KRRNZRUP�LQIHFWLRQ�LQ�DQ\�RI�WKH�FKLOG�RU�DGXOW�VXEMHFWV�WKH\�H[DPLQHG��
,W�LV�QRWHG�KRZHYHU��WKDW�HYHQ�WKRXJK�D�KLJK�SUHYDOHQFH�RI�LQWHVWLQDO�SDUDVLWLF�LQIHFWLRQV�������ZDV�REVHUYHG�IRU�WKLV�SRSXODWLRQ�WKH�GLVWULEXWLRQ�RI�WKH�,3,�FRXOG�KDYH�EHHQ�XQGHUUHSRUWHG�GXH�WR�WKH�UHGXFHG�VHQVLWLYLW\�����± �����RI�WKH�SDUDVLRORJLFDO�WHFKQLTXH�HPSOR\HG��:DWW�HW�DO��������1XQH]�)HUQDQGH]�HW�DO�������$ER�6KHKDGD�������*DUFLD��������7KH�UHGXFHG�VHQVLWLYLW\�RI�WKLV�WHFKQLTXH�ZDV�KRZHYHU��ODUJHO\�FRPEDWHG�E\�WKH�DQDO\VLV�RI���VHSDUDWH�IHFDO�VDPSOHV�� D�WHFKQLTXH�ZLGHO\�REVHUYHG�WR�LQFUHDVH�WKH�VHQVLWLYLW\�RI�DQ\�FRSURSDUDVLWRORJLFDO�DQDO\VLV��*DUFLD��������$V�QRWHG�E\�*DUFLD��������DGGLWRQDO�H[DPLQDWLRQV�RI�IHFDO�VDPSOHV�LQFUHDVH�WKH�\LHOG�RI�SURWR]RD�E\�������IRU�(��KLVWRO\WLFD DQG�������IRU�*��LQWHVWLQDOLV�
1R�REVHUYDWLRQ�RI�&\USWRVSRULGLXP�SDUYXP�DQ�,3,�REVHUYHG�LQ�FKLOGUHQ�ZDV�REVHUYHG�LQ�WKLV�VWXG\���7KLV�ZDV�DWWULEXWHG�WR�WKH�FRSURSDUDVLWRORJLFDO�WHFKQLTXH�HPSOR\HG�DV�WKH�RRF\VWV�RI�WKLV�SDUDVLWH�DUH�GLIILFXOW�WR�GHWHFW�LQ�WKH�DEVHQFH�RI�VSHFLDO�VWDLQLQJ�WHFKQLTXHV�VXFK�DV�WKH�PRGLILHG�DFLG�IDVW��.LQ\RXQ¶V�DQG�*LHPVD�PHWKRGV�RU�ZLWK�WKH�XVH�RI�LPPXQRDVVD\�PHWKRGV�ERWK�RI�ZKLFK�ZHUH�QRW�HPSOR\HG�LQ�WKLV�VWXG\��*DUFLD�������
6LPLODU� WR� WKH� FXUUHQW� VWXG\�� RQO\� D� PLQRULW\� RI� UXUDO� KRPHV� LQ� (FXDGRU� KDYH� SRWDEOH�ZDWHU�VXSSO\������RU�DGHTXDWH�VHZDJH�GLVSRVDO��������6,,6(������E�F���7KH�KLJK�SUHYDOHQFH�RI�SRRU�ZDWHU�DQG�LQDGHTXDWH�VDQLWDWLRQ��H�J��XQOLQHG�SLW�ODWULQHV���������VLWHG�FORVH�WR�XQSURWHFWHG�VXUIDFH�ZDWHU�DV�ZHOO�DV�WKH�FRPPRQ�SUDFWLFH�RI�RSHQ�ILHOG�GHIHFDWLRQ���������FRXOG�DOVR�KDYH�DFFRXQWHG�IRU�WKH�KLJK�SUHYDOHQFH�RI�$��OXPEULFRLGHV��7KHVH�DUH�NQRZQ�WR�EH�VLJQLILFDQW�URXWHV�IRU�WKH�IHFDO�RUDO�WUDQVPLVVLRQ�RI�$��OXPEULFRLGHV DQG�7��WULFKLXUD��7KLV�LV�HVSHFLDOO\�WUXH�IRU�$��OXPEULFRLGHV ZLWK�LWV�KLJKO\�UHVLOLHQW�RYD��2¶/RUFDLQ�DQG�+ROODQG��������/LNHZLVH��LQ�WKH�VWXG\�DUHD��DOPRVW�DOO�KRXVHKROG�ZDWHU�FRPHV�IURP�WKH� ORFDO� ULYHU�� VSULQJV�DQG�RSHQ�ZHOOV�ZKLFK�DUH�XQSURWHFWHG� IURP� WKH� GURSSLQJV� RI� ZLOG� DQG� GRPHVWLF� DQLPDOV�� )XUWKHUPRUH�� KRXVHKROG�ZDVWHZDWHU�LV�IUHTXHQWO\�GLVFKDUJHG�LQWR�WKH�ORFDO�ULYHU��ZKLFK�IXUWKHU�SURPRWHV�WKH�WUDQVPLVVLRQ�RI�SDWKRJHQLF�LQWHVWLQDO�SURWR]RD�DQG�KHOPLQWKHV�GRZQULYHU��
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,URQ�'HILFLHQF\�$QHPLD
$QHPLD�FDXVHG�E\�LURQ�GHILFLHQF\�LV�UHSRUWHG�WR�EH�WKH�PRVW�IUHTXHQW�QXWULWLRQDO�SUREOHP�RI�SXEOLF�KHDOWK�LPSRUWDQFH�LQ�(FXDGRU��3UHYLRXV�DXWKRUV�KDYH�UHSRUWHG�WKDW�WKH�FRQGLWLRQ�DIIHFWV��������RI�DOO�SUHJQDQW�ZRPHQ��)ULHUH�������:HLJHO�HW�DO��������:HLJHO�HW�DO�������*LO�5DPRV�������DQG�IURP��������RI�FKLOGUHQ��063�������(VWUHOOD�HW�DO���������7KH�UHVXOWV�RI�WKH�FXUUHQW�VWXG\� FRQFXU� VLQFH� RYHU� RQH�TXDUWHU� RI� WKH� FKLOGUHQ� LQ� WKH� VWXG\� ZHUH� GLDJQRVHG� ZLWK� LURQ�GHILFLHQF\� DQHPLD� DFFRUGLQJ� WR� WKHLU� EORRG� KHPRJORELQ� YDOXHV�� 7KLV� SUHYDOHQFH� ZDV� GRXEOHG�FRPSDUHG�WR�ILJXUHV�UHSRUWHG�IRU�UXUDO�FKLOGUHQ�OLYLQJ�LQ�D�VXEWURSLFDO�DUHD�RI�WKH�VDPH�SURYLQFH��:HLJHO�HW�DO��������
7KH�VWXG\� LGHQWLILHG� WKH�SUHVHQFH�RI�D�VLJQLILFDQW�QHJDWLYH�DVVRFLDWLRQ�EHWZHHQ�*LDUGLDLQIHFWLRQ� DQG� PHDQ� EORRG� KHPRJORELQ� OHYHOV�� 7KH� SURSRUWLRQ� LGHQWLILHG� ZLWK� LURQ�GHILFLHQF\�DQHPLD� DOVR� ZDV� LQFUHDVHG� IURP� ���� LQ� QRQ�LQIHFWHG� FKLOGUHQ� WR� ���� LQ� LQIHFWHG� FKLOGUHQ�DOWKRXJK�WKLV�GLIIHUHQFH�GLG�QRW�DFKLHYH�VWDWLVWLFDO�VLJQLILFDQFH��7KH�QHJDWLYH�LPSDFW�RI�*LDUGLDLQIHFWLRQ�RQ�FKLOG�LURQ�VWDWXV�REVHUYHG�LQ�WKH�SUHVHQW�ZRUN�LV�FRQVLVWHQW�ZLWK�WKDW�QRWHG�LQ�UHFHQW�VWXGLHV�RI�FKLOGUHQ�IURP�RWKHU�GHYHORSLQJ�FRXQWULHV���6SHFLILFDOO\��&XUWDOH�DQG�DVVRFLDWHV��������KDYH� OLQNHG�*LDUGLD LQIHFWLRQ�ZLWK� VLJQLILFDQWO\� UHGXFHG�PHDQ� KHPRJORELQ� OHYHOV� LQ� (J\SWLDQ�FKLOGUHQ��/LNHZLVH��6KXEDLU�DQG�DVVRFLDWHV��������IRXQG�WKDW�VFKRROFKLOGUHQ�LQ�WKH�*D]D�LQIHFWHG�ZLWK�*LDUGLD KDG�VLJQLILFDQWO\�UHGXFHG�KHPRJORELQ�OHYHOV�DQG�ZHUH�PRUH�OLNHO\�WR�SUHVHQW�ZLWK�DQHPLD�FDXVHG�E\�LURQ�GHILFLHQF\�WKDQ�WKHLU�QRQ�LQIHFWHG�FRXQWHUSDUWV��
7KH�SUHFLVH�PHFKDQLVP�E\�ZKLFK�*LDUGLD FDXVHV�QHJDWLYH�FKDQJHV�LQ�FKLOG�LURQ�VWDWXV�LV�VWLOO�XQGHU�LQYHVWLJDWLRQ��+RZHYHU��LW�GRHV�QRW�VHHP�XQUHDVRQDEOH�WR�VXJJHVW�WKDW�PDODEVRUSWLRQ�RI�WKH�PLQHUDO�PD\�EH�LQYROYHG��6SHFLILFDOO\��JLDUGLDVLV�KDV�EHHQ�OLQNHG�ZLWK�WKH�UHGXFHG�XSWDNH�RI�YLWDPLQV�%�� DQG�IRODWH��6RORPRQV��������(JJHU�HW�DO�������GXH�WR�PDODEVRUSWLRQ��6RORPRQV�������� (FNPDQQ� DQG� *LOOLQ� ������� 7KH� SDUDVLWH� DOVR� LV NQRZQ� WR� VHOHFWLYHO\� FRORQL]H� WKH�GXRGHQXP�DQG�XSSHU�MHMXQXP��6RORPRQV���������WKH�PDMRU�VLWH�DW�ZKLFK�LURQ�DEVRUSWLRQ�RFFXUV��'HVSRSRXORV�DQG�6LOEHUQDJO�������%HUGDQLHU�������%URG\��������
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3K\VLFDO�*URZWK�
7KH� PRVW� SUHYDOHQW� IRUP� RI� SURWHLQ�HQHUJ\� PDOQXWULWLRQ� LGHQWLILHG� LQ� WKH� FKLOG� VWXG\�VXEMHFWV� ZDV� FKURQLF� PDOQXWULWLRQ� RU� JURZWK� VWXQWLQJ�� 7KLV� DIIHFWHG� DERXW� IRXU� RI� HYHU\� WHQ�FKLOGUHQ� H[DPLQHG�� � ,Q� FRQWUDVW�� DFXWH� PDOQXWULWLRQ� RU� ZDVWLQJ� ZDV� IRXQG� LQ� IHZHU� WKDQ� ������7KHVH�ILJXUHV�DUH� LQ�FORVH�DJUHHPHQW�ZLWK�ZKDW�KDV�EHHQ�UHSRUWHG�IRU�VWXGLHV� LQ�VLPLODUO\�DJHG�FKLOGUHQ�LQ�QHDUE\�UXUDO�FRXQWLHV�RI�WKH�VDPH�SURYLQFH��:HLJHO�HW�DO��������0RUHDQR�HW�DO��������$V� H[SHFWHG�� FKLOGUHQ� LQIHFWHG� ZLWK� LQWHVWLQDO� SDUDVLWHV� ZHUH� DW� GRXEOH� WKH� ULVN� IRU� FKURQLFPDOQXWULWLRQ�� L�H��� VWXQWHG� JURZWK�� � 7KLV� ILQGLQJ� LV� FRQVLVWHQW�ZLWK� UHFHQWO\� SXEOLVKHG� VWXGLHV��ZKLFK� OLQNHG� ,3,� ZLWK� VLJQLILFDQWO\� UHGXFHG� OLQHDU� JURZWK� LQ� %UD]LOLDQ� �6DOGLYD� HW� DO��������&RORPELDQ��:LOVRQ�HW�DO� ������DQG�1LFDUDJXDQ�FKLOGUHQ���2EHUKHOPDQ�HW�DO� ������� 0RVW�RI�WKH�LQFUHDVHG�ULVN�LQ�RXU�(FXDGRULDQ�VDPSOH��KRZHYHU��DSSHDUHG�WR�EH�GXH�WR�WKH�VWURQJ�FRQWULEXWLRQ�RI�*LDUGLD�LQIHFWLRQ���,QIHFWLRQ�ZLWK�WKLV�VSHFLHV�DOVR�GRXEOHG�WKH�ULVN�IRU�VWXQWHG�JURZWK��7KLV�LV�VHHQ�LQ�WKH�RGGV�UDWLR�DQG�DGMXVWHG�RGGV�UDWLRV�ZLWK�WKHLU�����&,¶V�ZKLFK�ZHUH�DOPRVW�LGHQWLFDO�WR�WKDW�RI�WKH�FRPELQHG�,3,�
2XU� UHVXOWV� FRQFXU� ZLWK� WKRVH� SXEOLVKHG� E\� VHYHUDO� SUHYLRXV� DXWKRUV� ZKR� LPSOLFDWHG�FKURQLF� DV�ZHOO� DV� DFXWH� JLDUGLDVLV�ZLWK� VLJQLILFDQW� UHGXFWLRQV� LQ� WKH� UDWHV� RI� OLQHDU� JURZWK� LQ�,VUDHOL��)UDVHU�HW�DO��������DQG�*XDWHPDODQ�FKLOGUHQ��)DUWKLQJ�HW��DO�������DQG�LQ�H[SHULPHQWDOO\�LQIHFWHG� JHUELOV� �$VWLD]DUDQ�*DUFLD� HW� DO�� �������0RUHRYHU��*XSWD� DQG� FROOHDJXHV� ������� KDYH�GHPRQVWUDWHG� WKDW�*XDWHPDODQ�FKLOGUHQ� LQIHFWHG�ZLWK�*LDUGLD H[SHULHQFHG�VLJQLILFDQW� LQFUHDVHV�LQ�KHLJKW�DQG�ZHLJKW�LQ�WKH�VL[�PRQWKV�IROORZLQJ�DQWL�SDUDVLWLF�WUHDWPHQW��
2Q�WKH�RWKHU�KDQG��WKH�UHVXOWV�GLIIHU�IURP�/XQQ�DQG�DVVRFLDWHV��������ZKR�UHSRUWHG�EHLQJ�XQDEOH�WR�GHWHFW�DQ\�VLJQLILFDQW�GLIIHUHQFHV�LQ�UHFXPEHQW�OHQJWK�LQ�*LDUGLD�LQIHFWHG�YHUVXV�QRQ�LQIHFWHG� LQIDQWV� OLYLQJ� LQ� UXUDO�*DPELD��+RZHYHU�� WKHLU� VWXG\�PD\� QRW� EH� GLUHFWO\� FRPSDUDEOH�VLQFH� WKH\� VWXGLHG� ���� PRQWK� ROG� LQIDQWV� ZKRVH� LPPXQRFRPSHWHQFH�� JURZWK� SDWWHUQV� DQG�QXWULWLRQDO�UHTXLUHPHQWV�ZHUH�SUREDEO\�TXLWH�GLIIHUHQW�IURP�ROGHU�FKLOGUHQ���0RUH�LPSRUWDQWO\��DOO�RI�WKH�FKLOGUHQ�LQ�WKHLU�VWXG\�ZHUH�VWLOO�EHLQJ�IXOO\�RU�SDUWLDOO\�EUHDVWIHG���7KLV�FRQWUDVWV�ZLWK�RXU�VDPSOH� ZHUH� RQO\� ����� RI� WKH� FKLOGUHQ� LQ� WKLV� DJH� UDQJH� ZHUH� VWLOO� QXUVLQJ�� � 7KH�LPPXQRSURWHFWLYH� HIIHFWV� RI� KXPDQ� EUHDVW� PLON� DJDLQVW� SDUDVLWHV�� EDFWHULD� DQG� YLUXVHV� LQ� WKH�



��

LQIDQW� JXW� DUH� ZHOO� GRFXPHQWHG�� � ,QGHHG� /XQQ� DQG� DVVRFLDWHV� ������� WKHPVHOYHV� QRWHG� WKDW�*LDUGLD� LQIHFWLRQV� LQ� WKHLU� ROGHU� VXEMHFWV�ZKR� UHFHLYHG� OLWWOH� RU� QR� EUHDVW�PLON� DSSHDUHG� WR� EH�PRUH�VHYHUH�DQG�WR�KDYH�FRPSURPLVHG�WKHLU�JURZWK���6LPLODUO\��ERWK�*XSWD�DQG�DVVRFLDWHV��������DQG�)DUWKLQJ�DQG�DVVRFLDWHV� ������� UHSRUWHG� WKDW�JURZWK� IDOWHULQJ�EHFDPH�PRUH� HYLGHQW�GXULQJ�WKH��QG�\HDU�RI�OLIH�ZKHQ�WKH�FKLOGUHQ�LQ�WKHLU�VWXG\�ZHUH�QR�ORQJHU�EUHDVWIHHGLQJ�
2XU� VWXG\� ILQGLQJV� DOVR� GLIIHU� IURP� WKRVH� SXEOLVKHG� E\� 6DOGLYD� DQG� DVVRFLDWHV� ��������7KHVH� DXWKRUV� UHSRUWHG� EHLQJ� XQDEOH� WR� REVHUYH� D� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ�*LDUGLD�LQIHFWLRQ��DORQH�RU�FRPELQHG�ZLWK�RWKHU� ,3,¶V�� LQ� WKH�����UXUDO�%UD]LOLDQ�FKLOGUHQ� WKH\�VWXGLHG���7KHLU� VXEMHFWV� UDQJHG� LQ� DJH� IURP� �±��� \UV�� 7KH� UHDVRQ� IRU� WKH� REVHUYHG� GLVFUHSDQF\� LV� QRW�LPPHGLDWHO\� HYLGHQW�� 7KH� FKLOGUHQ� LQ� ERWK� VWXGLHV� ZHUH� RI� VLPLODU� DJH�� � 7KH� SUHYDOHQFH� RI�SDWKRJHQLF�,3,¶V�ZDV�DOVR�FRPSDUDEOH�H[FHSW�IRU�*LDUGLD��ZKLFK�ZDV�LQFUHDVHG�LQ�WKHLU�VWXG\��L�H������ YV�� �������� ,Q� FRQWUDVW�� WKH� EHWWHU� KRXVLQJ� DQG� SRWDEOH� ZDWHU� FRQGLWLRQV�� ZKLFK�FKDUDFWHUL]HG� WKH� %UD]LOLDQ� FKLOGUHQ�� VXJJHVWHG� WKDW� WKH\� HQMR\HG� EHWWHU� VRFLRHFRQRPLFFRQGLWLRQV� FRPSDUHG� WR� RXU� VWXG\� VXEMHFWV�� � 7KLV� DSSHDUHG� WR� EH� UHIOHFWHG� LQ� WKHLU� LPSURYHG�QXWULWLRQDO�VWDWXV�VLQFH�WKH�SUHYDOHQFH�RI�ERWK�VWXQWLQJ��������YV���������DQG�ZDVWLQJ������YV��������ZDV�PXFK�UHGXFHG�LQ�WKH�%UD]LOLDQ�FKLOGUHQ��8QIRUWXQDWHO\��EHWZHHQ�VWXG\�FRPSDULVRQV�RI�LURQ�QXWULWXUH�FDQQRW�EH�PDGH�VLQFH�WKH\�GLG�QRW�FROOHFW�GDWD�RQ�KHPRJORELQ�RU�RWKHU�ELRFKHPLFDO�LURQ� VWDWXV�PHDVXUHV�� :H�VXJJHVW� WKDW� WKH� LPSURYHG�QXWULWLRQDO� VWDWXV�RI� WKH� FKLOGUHQ� LQ� WKHLU�VWXG\�PD\� DFFRXQW� IRU� WKH� DSSDUHQW�ODFN� RI� DVVRFLDWLRQ� EHWZHHQ�*LDUGLD LQIHFWLRQ� DQG� JURZWK�VWXQWLQJ�
7KH�SUHFLVH�PHFKDQLVPV�UHVSRQVLEOH� IRU� WKH�DGYHUVH�HIIHFWV�RI�*LDUGLD LQIHFWLRQ�RQ� WKH�QXWULWLRQDO�VWDWXV�RI�H[SHULPHQWDO�DQLPDOV�DQG�KXPDQV�UHPDLQV�XQGHU� LQYHVWLJDWLRQ��2QH�RI� WKH�ZD\V�LQ�ZKLFK�*LDUGLD LQIHFWLRQ�PD\�FDXVH�JURZWK�VWXQWLQJ�LV�WKURXJK�WKH�UHGXFHG�DEVRUSWLRQ�RI�PDFUR� DQG�PLFURQXWULHQWV� LQ� WKH�KRVW� JDVWURLQWHVWLQDO� WUDFW� �6RORPRQV�������(JJHU�HW� DO�������(FNPDQQ� 	� *LOOLQ� ������� � $FXWH� RU� FKURQLF� GLDUUKHD� DVVRFLDWHG� ZLWK� JLDUGLDVLV� PD\� IXUWKHU�H[DFHUEDWH�WKH�VLWXDWLRQ��,ELG����
2Q�WKH�RWKHU�KDQG��GXH�WR�WKH�FURVV�VHFWLRQDO�GHVLJQ�RI� WKH�VWXG\��RQH�FDQQRW�EH�FHUWDLQ�ZKHWKHU�WKH�LQIHFWLRQ�LWVHOI�LQFUHDVHG�WKH�ULVN�IRU�JURZWK�VWXQWLQJ�RU�ZKHWKHU�WKH�VWDWH�RI�FKURQLF�



��

PDOQXWULWLRQ��LQFUHDVHG�WKH�VXVFHSWLELOLW\�IRU�DFTXLULQJ�WKH�SDUDVLWH���7KLV�DOVR�PD\�EH�WUXH�IRU�WKH�DVVRFLDWLRQ� IRXQG� EHWZHHQ�*LDUGLD� LQIHFWLRQ� DQG� GHFUHDVHG� LURQ� VWDWXV� LQ� WKH� FXUUHQW� VWXG\���(FNPDQQ� DQG� *LOOLQ� ������� KDYH� UHSRUWHG� WKDW� WKH� FOLQLFDO� VLJQV� DQG� V\PSWRPV� DV� ZHOO� DV�GXUDWLRQ�RI� LQIHFWLRQ�DUH�KLJKO\�YDULDEOH�HYHQ� LQ� LPPXQRFRPSHWHQW� LQGLYLGXDOV� LQIHFWHG�E\� WKH�SDUDVLWH�VWUDLQ��7KH\�VXJJHVW� WKDW�ERWK� LPPXQH�DQG�QRQ�LPPXQH�IDFWRUV�PD\� LQIOXHQFH�FOLQLFDO�RXWFRPH��+RVW�LPPXQH�UHVSRQVH�WR�*LDUGLD SOD\V�D�PDMRU�UROH�LQ�ZKHWKHU�RU�QRW�WKH�RUJDQLVP�LV�DEOH�WR�DWWDFK�LWVHOI�WR�WKH�LQWHVWLQDO�HSLWKHOLXP��WLPH�RI�FOHDUDQFH�RQFH�LW�LV�HVWDEOLVKHG��DQG�WKH�GHYHORSPHQW�RI�SURWHFWLYH�LPPXQLW\��)UDVHU�������
1XWULWLRQDO�VWDWXV�LV�D�NQRZQ�WR�EH�D SULQFLSDO�GHWHUPLQDQW RI�LPPXQH�UHVSRQVH��6WXGLHV�FRQGXFWHG�RYHU�WKH�SDVW�VHYHUDO�GHFDGHV�KDYH�OLQNHG�3(0�ZLWK�VLJQLILFDQW�UHGXFWLRQV�LQ�QRUPDO�FHOOXODU� LPPXQH� IXQFWLRQ�� SKDJRF\WLF� IXQFWLRQ�� FRPSOHPHQW� V\VWHP�� VHFUHWRU\� ,J$� OHYHOV� DQG�F\WRNLQH� SURGXFWLRQ� �&KDQGUD� ������� � /LNHZLVH�� LURQ� GHILFLHQF\� KDV� EHHQ� UHSRUWHG� WR� LQFUHDVH�KRVW� VXVFHSWLELOLW\� DQG� WKH� FOLQLFDO� VHYHULW\� RI�PDQ\� SDUDVLWLF� LQIHFWLRQV� �7RPSNLQV�	�:DWVRQ�������� 6LPLODU� WR� 3(0�� LURQ� GHILFLHQF\� LV� DVVRFLDWHG� ZLWK� GHFUHDVHG� FHOO�PHGLDWHG� LPPXQH�IXQFWLRQ� HVSHFLDOO\� GHOD\HG� FXWDQHRXV� K\SHUVHQVLWLYLW\� UHDFWLRQV�� O\PSKRF\WH� DFWLYDWLRQ� RI�EODVWRF\VWV��DQG�DOWHUHG�QHXWURSKLO�DQG�PDFURSKDJH�NLOOLQJ�IXQFWLRQV��DQG�O\PSKRF\WH�SURGXFWLRQ��&KDQGUD���������������������/DUJHU�FRKRUW�DQG�FOLQLFDO�VWXGLHV�DUH�QHHGHG�LQ�WKLV�SRSXODWLRQ�WR�FODULI\� ZKHWKHU�*LDUGLD LQIHFWLRQ� FDXVHV� FKURQLF� PDOQXWULWLRQ� DQG�RU� SRRU� LURQ� VWDWXV� RU� WKH�FRQYHUVH"����)XWXUH�VWXGLHV�DOVR�VKRXOG�LQYHVWLJDWH�WKH�PHFKDQLVPV��LI�DQ\��E\�ZKLFK�WKLV�RFFXUV���

5LVN�)DFWRUV�IRU�,3,��
7KH� RQH� IDFWRU� PRVW� FRQVLVWHQWO\ DVVRFLDWHG� ZLWK� ULVN� IRU� SURWR]RDO� LQWHVWLQDO� SDUDVLWLF�LQIHFWLRQV� ZDV� WKH� GHQVLW\� RI� GRPHVWLF� DQLPDOV� OLYLQJ� LQVLGH� DQG� DURXQG� WKH� KRPH�� 7KH�PRVW�FRPPRQ�DQLPDOV� LGHQWLILHG�ZHUH�FKLFNHQV��GXFNV��SLJV��GRJV��FDWV��KRUVHV��GRQNH\V��PXOHV�DQG�JXLQHD� SLJV�� � +LJK� DQLPDO� GHQVLW\� DSSHDUHG� WR� LQFUHDVH� WKH� ULVN� IRU� *LDUGLD�� (QWDPRHED�KLVWRO\WLFD�GLVSDU�� DQG %ODVWRF\VLV� KRPLQLV LQIHFWLRQ� IURP� ���� WR� ���� WLPHV� RYHU� WKDW� RI�KRXVHKROGV�ZKHUH� IHZHU�DQLPDOV�ZHUH�SUHVHQW�� �*LDUGLD �6XOOLYDQ�HW�DO��������%HQDUGVND�HW�DO�������� )D\HU� HW� DO�� ������ DQG� RWKHU� SURWR]RD� �'R\OH� HW� DO�� ������ $FHUUDQR�� ������ 'HYHUD� HW�DO�������DUH� UHSRUWHG� WR�EH�RIWHQ� IRXQG� LQ� WKH� IHFHV�RI�FRPPRQ�GRPHVWLF�DQLPDOV��7KHVH�KDYH�
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EHHQ�LPSOLFDWHG�DV�QDWXUDO�UHVHUYRLUV�LQYROYHG�LQ�WKH�WUDQVPLVVLRQ�RI�WKH�GLVHDVH�WR�KXPDQV���,Q�WKH�VSHFLILF�FDVH�RI�WKH�(FXDGRULDQ�FKLOGUHQ��WKLV�SUREDEO\�RFFXUV�E\�ZD\�RI�IHFDO�FRQWDPLQDWLRQ�RI�PDMRU�GULQNLQJ�ZDWHU�VRXUFHV�IURP�WKH�ORFDO�ULYHU��RSHQ�VKDOORZ�ZHOOV��DQG�VSULQJV��,QIHFWLRQ�WUDQVPLVVLRQ�DOVR�PD\�RFFXU�E\�FKLOGUHQ�FRPLQJ�LQWR�FRQWDFW�ZLWK�IHFDOO\�FRQWDPLQDWHG�REMHFWV��VXEVWDQFHV��DQG�WKH�DQLPDOV�WKHPVHOYHV�DQG�VXEVHTXHQW�LQJHVWLRQ�RI�WKH�SURWR]RD�YLD�XQZDVKHG�KDQGV�� � ,W�DOVR� LV�SRVVLEOH� WKDW� WKH�F\VWV�DQG�PDWXUH� IRUPV�DUH� WUDQVPLWWHG�E\�EORZLQJ�GXVW�DQG�ZLQG�
1R� FRQVLVWHQW� SDWWHUQ� RI� ULVN� ZDV� LGHQWLILHG� IRU� LQIHFWLRQ� ZLWK� WKH� KHOPLQWKV��$VFDULV�7ULFKXULV� DQG�$QFO\VWRPD��+RZHYHU��LQ�WKH�FDVH�RI�WKH�ODWWHU��WKLV�ZDV�SUREDEO\�GXH�WR�WKH�ORZ�LQIHFWLRQ�SUHYDOHQFH��Q ����$OVR�FRQWUDU\�WR�WKH�D�SULRUL�K\SRWKHVLV��QR�JHQGHU�GLIIHUHQFHV�ZHUH�LGHQWLILHG�UHJDUGLQJ�WKH�ULVN�IRU�DFTXLULQJ�,3,¶V� /LNHZLVH��LQIDQWV�DQG�RWKHU�\RXQJ�FKLOGUHQ�XQGHU�WKH� DJH� RI� ILYH� \HDUV� ��� �� \UV�� HLWKHU� KDG� FRPSDUDEOH� ULVN� IRU� ,3,¶V� FRPSDUHG� WR� WKHLU� ROGHU�FRXQWHUSDUWV�RU�LQ�WKH�FDVH�RI�7ULFKXULV� ZHUH�DW�GHFUHDVHG�ULVN�IRU�LQIHFWLRQ��7KH�UHDVRQ�IRU�WKLV�XQH[SHFWHG�ILQGLQJ�LV�QRW�FOHDU�EXW�LW�PD\�EH�WKH�UHVXOW�RI�D�UHODWLYHO\�XQLIRUP�H[SRVXUH�WR�,3,¶V�DFURVV�DOO�DJH�DQG�JHQGHU�JURXSV��7KH�DVVRFLDWLRQ�RI�DJH�ZLWK�7ULFKXULV�KRZHYHU��FRUUHVSRQGHG�ZLWK�ILQGLQJV�LQ�RWKHU�UHVHDUFK�VXFK�DV�WKDW�E\�%XQG\�HW�DO������LQ�6W�/XFLD�ZHUH�WKH�LQFUHDVH�LQ�7ULFKXULV SUHYDOHQFH� ZDV� REVHUYHG� WR� RFFXU� UDSLGO\� ZLWK� DJH� DQG� UHPDLQ� KLJK� DQG� UHODWLYHO\�FRQVWDQW� LQ� DGXOWKRRG� �%XQG\� HW� DO� ������� 6LPLODUO\�� SUHYLRXV� UHVHDUFK� VKRZHG� QR� VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�VH[� DQG�SDUDVLWLF� LQIHFWLRQ� �6KXEDLU�HW� DO������2EHUKHOPDQ�HW�DO������5DM�0DKHQGUD�HW�DO���������
2QH�SRVVLEOH�UHDVRQ�IRU� WKH�ODFN�RI�VLJQLILFDQW�HWKQLF�GLIIHUHQFHV�LQ� ,3,�SUHYDOHQFH��ULVN�DQG�QXWULWLRQDO�FRQVHTXHQFHV�PD\�EH�D�ODFN�RI�FRQWUDVW�FDXVHG�E\�WKH�UHODWLYH�GHDUWK�RI�PLQRULW\�VXEMHFWV� LQ� WKH� VWXG\��+RZHYHU�� REVHUYDWLRQV�PDGH� GXULQJ� YLVLWV� WR� ERWK�PHVWL]R� DQG�PLQRULW\�KRXVHKROGV�VXJJHVWHG�WKDW�WKH�KRXVHKROG�VDQLWDWLRQ�DQG�K\JLHQH�SUDFWLFHV�RI�WKH�WZR�JURXSV�ZHUH�QRW�GLVWLQJXLVKDEOH�IURP�HDFK�RWKHU�
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&+$37(5����6800$5<��&21&/86,216�$1'�5(&200(1'$7,216
6XPPDU\�DQG�&RQFOXVLRQV

7KH� UHVXOWV� RI� WKH� VXUYH\� LQGLFDWHG� WKDW� ,3,¶V� ZHUH� IUHTXHQW� LQ� WKH� UXUDO� (FXDGRULDQ�FKLOGUHQ�VWXGLHG�VLQFH�����ZHUH�LQIHFWHG�ZLWK�DW OHDVW�RQH�SDWKRJHQLF�VSHFLHV��)LIW\�RQH�SHUFHQW�RI� WKH� FKLOGUHQ�ZHUH� LGHQWLILHG�ZLWK�KHOPLQWKLF� LQIHFWLRQV�� ������KDG�SURWR]RDO� LQIHFWLRQV� DQG������� ZHUH� LQIHFWHG� ZLWK� ERWK�� � 7KH� PRVW� FRPPRQ� LQWHVWLQDO� SDUDVLWH� GHWHFWHG� ZDV�$VFDULV�OXPEULFRLGHV ��������� IROORZHG� E\� *LDUGLD LQWHVWLQDOLV ��������� 7ULFKXULV� WULFKLXUD ���������(QWDPRHED� KLVWRO\WLFD�GLVSDU �������� %ODVWRF\VWLV� KRPLQLV �������� DQG� $QF\ORVWRPD�GXRGHQDOH ��������7KH�,3,�IUHTXHQF\�DQG�GLVWULEXWLRQ�LV�FRQVLVWHQW�ZLWK�WKH�SDWWHUQ�UHSRUWHG�IRU�FKLOGUHQ�LQ�RWKHU�UXUDO�WURSLFDO�DUHDV�RI�WKH�FRXQWU\��
*URZWK�VWXQWLQJ�DQG�LURQ�GHILFLHQF\�DQHPLD�DIIHFWHG�����DQG������UHVSHFWLYHO\��RI�DOO�VWXG\�FKLOGUHQ��&KLOGUHQ�LQIHFWHG�ZLWK�*LDUGLD H[KLELWHG�D�ULVN�IRU�VWXQWHG�JURZWK�WKDW�ZDV�WZLFH�WKDW�RI� WKHLU�QRQ�LQIHFWHG�FRKRUWV��7KH\�DOVR�KDG�VLJQLILFDQWO\�UHGXFHG�PHDQ�EORRG�KHPRJORELQ�OHYHOV�DOWKRXJK�WKHLU�ULVN�IRU�LURQ�GHILFLHQF\�DQHPLD�ZDV�QRW�VLJQLILFDQWO\�LQFUHDVHG�RYHU�WKDW�RI�RWKHU�FKLOGUHQ��7KHVH�ILQGLQJV�ZHUH�RI�FRQVLGHUDEOH�LQWHUHVW�HVSHFLDOO\�VLQFH�DW�WKH WLPH�RI�VWXG\�WKH�FKLOGUHQ�GLG�QRW�GHPRQVWUDWH�HYLGHQFH�RI�DFXWH�FOLQLFDO�LQWHVWLQDO�LQIHFWLRQ��7KH�SUHVHQW�ZRUN�DGGV�WR�WKH�JURZLQJ�ERG\�RI�HYLGHQFH�WKDW�OLNH�DFXWH�LQIHFWLRQ��DV\PSWRPDWLF�JLDUGLDVLV�DOVR�PD\�KDYH�GHWULPHQWDO�FRQVHTXHQFHV�IRU�FKLOG�KHDOWK�DQG�JURZWK���2Q�WKH�RWKHU�KDQG��JLYHQ�WKH�FURVV�VHFWLRQDO�QDWXUH�RI�WKH�VWXG\�GHVLJQ��LW�DOVR�LV�SRVVLEOH�WKDW�FKLOGUHQ�ZKR�ZHUH�DOUHDG\�FKURQLFDOO\�PDOQRXULVKHG�PD\�KDYH�H[SHULHQFHG�DOWHUHG�LPPXQH�IXQFWLRQ�DQG�WKXV�LQFUHDVHG�VXVFHSWLELOLW\�WR�DFTXLULQJ�LQIHFWLRQ�FRPSDUHG�WR�EHWWHU�WKHLU�QRXULVKHG�FRXQWHUSDUWV��
7KH� FKDUDFWHULVWLF�PRVW� FRQVLVWHQWO\� DVVRFLDWHG�ZLWK� ULVN� IRU�SDWKRJHQLF�SURWR]RDO� ,3,¶V�ZDV�D�KLJK�GHQVLW\�RI�GRPHVWLF�DQLPDOV� OLYLQJ� LQ�DQG�DURXQG� WKH�KRPH��&KLOGUHQ�ZKR� OLYHG� LQ�KRXVHKROGV� ZLWK� D� KLJK� DQLPDO� GHQVLW\� KDG� DQ� LQIHFWLRQ� ULVN� WKDW� ZDV� ���� WLPHV� JUHDWHU� WKDQ�RWKHUV�� 7KLV� ILQGLQJ� VXJJHVWV� WKHVH� SXWDWLYH� UHVHUYRLUV�PD\� UHSUHVHQW� DQ� LPSRUWDQW� OLQN� LQ� ,3,�WUDQVPLVVLRQ�WR�KXPDQV��&RQWUDU\�WR�WKH�D�SULRUL K\SRWKHVLV��QR�JHQGHU��HWKQLF��RU�DJH�GLIIHUHQFHV�



��

LQ� LQIHFWLRQ� ULVN�ZHUH� LGHQWLILHG� H[FHSWLQJ�7ULFKXULV LQIHFWLRQ��ZKLFK�ZDV� UHGXFHG� LQ� \RXQJHU�FKLOGUHQ�FRQWUDU\�WR�H[SHFWDWLRQV�
,Q� FRQFOXVLRQ�� WKH� HOHYDWHG� SUHYDOHQFH� RI� LQWHVWLQDO� SDUDVLWLF� LQIHFWLRQV� DQG� WKHLU�QXWULWLRQDO�FRQVHTXHQFHV�LGHQWLILHG�LQ�WKLV�VWXG\��HVSHFLDOO\�WKDW�RI�*LDUGLD� LQGLFDWHV�WKH�QHHG�IRU�PDVV�RU�WDUJHWHG�FKHPRWKHUDS\�DPRQJ�WKH�FKLOG�SRSXODWLRQ���+RZHYHU��WKLV�LV�RQO\�D�VKRUW�WHUP�VROXWLRQ�ZKRVH� FRVWV�PD\� RXWZHLJK� EHQHILWV� VLQFH� UH�LQIHFWLRQ� W\SLFDOO\� RFFXUV�ZLWKLQ� D� VKRUW�WLPH�LI�FRQFRPLWDQW�FKDQJHV�LQ�KRXVHKROG�DQG�FRPPXQLW\�VDQLWDWLRQ�GR�QRW�RFFXU�WR�LQWHUUXSW�WKH�FKDLQ� RI� LQIHFWLRQ��7KH� VWXG\� GDWD� VXJJHVW� WKDW� RQH� ORZ�FRVW� VROXWLRQ� WR� UHGXFLQJ� ,3,¶V� LQ� WKLV�SDUWLFXODU�JURXS� LV�E\�GHFUHDVLQJ� WKH�SUR[LPLW\�RI�RQH�SXWDWLYH� UHVHUYRLU� �GRPHVWLF�DQLPDOV�� WR�KRPHV� LQ� RUGHU� WR� UHGXFH� FRQWDPLQDWLRQ� RI� LQVLGH� DQG� RXWVLGH� SOD\� DUHDV�� ZDWHU� DQG� IRRG�VXSSOLHV��2WKHU� ORZ�WHFKQRORJ\�� ORZ�FRVW�VROXWLRQV�LQFOXGH�WKH�FRYHULQJ�RI�RSHQ�ZDWHU�VRXUFHV��LPSURYLQJ� VDQLWDU\� IRRG� DQG� ZDWHU VWRUDJH� DQG� KDQGOLQJ�� DQG� EDVLF� SHUVRQDO� K\JLHQH���)XUWKHUPRUH�� WKH�GLVFKDUJH�RI�XQWUHDWHG�KRXVHKROG�ZDVWH�ZDWHU� LQWR�WKH�ORFDO�ULYHU�DQG�VWUHDPV�VKRXOG�EH�GLVFRXUDJHG�DV�ZHOO�DV�WKH�IUHTXHQW�SUDFWLFH�RI�GHIHFDWLRQ�RQ�WKH�RSHQ�JURXQG�DQG�QHDU�WKHVH� GULQNLQJ� ZDWHU� VRXUFHV�� � 7KHVH� SRVLWLYH� FKDQJHV� FDQ� EH� DFFRPSOLVKHG� WKURXJK� KHDOWK�HGXFDWLRQ�DQG�SURPRWLRQ�DFWLYLWLHV�WDUJHWHG�DW�WKH�FKLOGUHQ�DQG�WKHLU�IDPLOLHV��7KH�0LQLVWULHV�RI�3XEOLF� +HDOWK�� (GXFDWLRQ�� DQG� 6RFLDO�:HOIDUH� FXUUHQWO\� KDYH� RWKHU� SURJUDPV� RSHUDWLQJ� LQ� WKH�DUHD��ZKLFK�FRXOG�EH�XVHG�WR�EHWWHU�SURPRWH�KRXVHKROG�DQG�FRPPXQLW\�VDQLWDWLRQ�DQG�,3,�FRQWURO�

´6XVWDLQDEOH�KHDOWK��HVSHFLDOO\�IRU�FKLOGUHQ��LV�QRW�SRVVLEOH�ZLWKRXW�JRRG�HQYLURQPHQWDO�VDQLWDWLRQ´�:+2��3UHVV�5HOHDVH:+2������
)XWXUH�5HVHDUFK

7KH�PDMRULW\�RI�SULRU�VWXGLHV�KDYH�IRFXVHG�RQ�WKH�HIIHFW�RI�KRRNZRUP��URXQGZRUP�DQG�RWKHU�KHOPLQWKHV�RQ�FKLOG�QXWULWLRQ� VWDWXV�DQG� WKH� LPSDFW�RI�FKHPRWKHUDSHXWLF� LQWHUYHQWLRQV�RQ�WKH� VDPH�� )HZ� DXWKRUV� KDYH� LQYHVWLJDWHG� WKH� DGYHUVH� HIIHFWV� RI� DV\PSWRPDWLF�*LDUGLD DQG�(QWDPRHED� KLVWRO\WLFD LQIHFWLRQ�� RQ� WKH� KHDOWK� DQG� QXWULWLRQDO� VWDWXV� RI� FKLOGUHQ�� 7KH� SUHVHQW�VWXG\� VXJJHVWV� WKDW� DV\PSWRPDWLF�JLDUGLDVLV�KDV� DQ� LPSRUWDQW� QHJDWLYH� LPSDFW� RQ� FKLOG�JURZWK�DQG� LURQ� VWDWXV�� 7KXV�� LW� LV� LPSRUWDQW� WR� FRQGXFW� IROORZ�XS� VWXGLHV� WR� GHWHUPLQH� WKH� VSHFLILF�



��

PHFKDQLVPV�E\�ZKLFK�WKH�*LDUGLD LQIHFWLRQ�DIIHFWV�FKLOG�JURZWK��LURQ�VWDWXV��DQG�WKH�DEVRUSWLRQ�RI� RWKHU� PLFUR� DQG� PDFUR�QXWULHQWV�� ,Q� DGGLWLRQ�� IXWXUH� DXWKRUV� VKRXOG� LQYHVWLJDWH� ZKHWKHU�UHJXODU�FKHPRWKHUDS\�ZLWK�PHWURQLGD]ROH�RU�RWKHU�DQWL�SURWR]RDO�DJHQWV�LQ�FRPELQDWLRQ�ZLWK�WKH�K\JLHQH�DQG�VDQLWDWLRQ�LPSURYHPHQWV�PHQWLRQHG��KDYH�D�VLJQLILFDQW�SRVLWLYH�LPSDFW�RQ�UHGXFLQJ�FKLOG�PRUELGLW\�DQG�LPSURYLQJ�QXWULWLRQDO�VWDWXV���
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5()(5(1&(6
$ER�6KHKDGD��0�1�����������$�FULWLFDO�VWXG\�LQWR�WKH�IHFDO�DQDO\VLV�URXWLQH�LQ�SUDFWLFH�LQ�-RUGDQ���7URS�*HRJU�0HG ����������
$FHUUDQR��$����������+�XK�2��WKH�DTXD¶V�QRW�VR�SXUD���6SRUWV�$ILHOG ����������
$OERQLFR��0���&URPSWRQ��'�:��	�6DYLROL��/����������&RQWURO�VWUDWHJLHV�IRU�KXPDQ�LQWHVWLQDO�QHPDWRGH�LQIHFWLRQV���$GYDQFHG�3DUDVLWRORJ\���������������
$QGHUVRQ�� 5�0��	�0D\�� 5�0�� �������� +HOPLQWK� LQIHFWLRQV� RI� KXPDQV��PDWKHPDWLFDO� PRGHOV��SRSXODWLRQ�G\QDPLFV�DQG�FRQWURO��$GYDQFHV�LQ�3DUDVLWRORJ\ ����������
$VWLD]DUDQ�*DUFLD� +�� (VSLQRVD�&DQWHOODQR� 0�� &DVWDQRQ� *�� &KDYH]�0XQJXLD� %�� 0DUWLQH]�3DORPR�$�� � ��������*LDUGLD� ODPEOLD�� HIIHFW� RI� LQIHFWLRQ� ZLWK� V\PSWRPDWLF� DQG� DV\PSWRPDWLF�LVRODWHV�RQ�WKH�JURZWK�RI��JHUELOV��0HULRQHV�XQJXLFXODWXV���([SHULPHQWDO�3DUDVLWRORJ\ ����������
$ZDVWKL��6� 	�3DQGH��9.����������3UHYDOHQFH�RI�PDOQXWULWLRQ�DQG�LQWHVWLQDO�SDUDVLWHV�LQ�SUHVFKRRO�VOXP�FKLOGUHQ�LQ�OXFNQRZ���,QGLDQ�3HGLDWULFV ������������
%HQHILFH� (�� 	� %DUUDO� +�� �������� 'LIIHUHQFHV� LQ� WKH� OLIH� VW\OH� DQG� QXWULWLRQDO� VWDWXV� EHWZHHQ�VHWWOHUV� DQG� 6LRQD�6HFR\D� ,QGLDQV� OLYLQJ� LQ� WKH� VDPH� $PD]RQLDQ� PLOOHX��(FRORJ\� )RRG� DQG�1XWULWLRQ �����������
%HUGDQLHU��&�'�� ��������$GYDQFHG�1XWULWLRQ�0LFURQXWULHQWV��%RVWRQ��/RQGRQ��1HZ�<RUN�&5&�3UHVV��
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%RRWK�0���%XQG\�'�$���$OERQLFR��0���&KZD\D��+�0���$ODZL��.�6��	�6DYLROL�/����������$VVRFLDWLRQV�DPRQJ�PXOWLSOH�JHRKHOPLQWK�VSHFLHV�LQIHFWLRQV�LQ�VFKRROFKLOGUHQ�IURP�3HPED�,VODQG���3DUDVLWLRORJ\ �����������
%ULWHV��&���%DUEHULQR��0�*���%DVWRV��0�$���6DPSDLR��6D��0��	��6LOYD��1���������%ODVWRF\VWLV�KRPLQLV�DV�D�SRWHQWLDO�FDXVH�RI�GLDUUKHD�LQ�$,'6�SDWLHQWV��D�UHSRUW�RI�VL[�FDVHV�LQ�%DKLD��%UD]LO��%UD]LO�-RXUQDO�RI��,QIHFWLRXV��'LVHDVH ���������
%URG\�� 7�� ��������1XWULWLRQ� %LRFKHPLVWU\�� �QG� HG�� � 6DQ� 'LHJR�� 1HZ� <RUN�� %RVWRQ�� /RQGRQ��6\GQH\��7RN\R��7RURQWR�$FDGHPLF�3UHVV�
%URRNHU��6���3HVKX�1���:DUQ��3�$���0RVRER��0���*X\DWW��+�/���0DUVK��.���	�6QRZ��5�:������������7KH�HSLGHPLRORJ\�RI�KRRNZRUP�LQIHFWLRQ�DQG�LWV�FRQWULEXWLRQ�WR�DQDHPLD�DPRQJ�SUH�VFKRRO�FKLOGUHQ�RQ�WKH�.HQ\DQ�FRDVW���7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\�RI�7URSLFDO�0HGLFLQH�DQG�+\JLHQH ����������
%XQG\��'�$���������,PPXQRHSLGHPLRORJ\�RI�LQWHVWLQDO�KHOPLQWKLF�LQIHFWLRQV��7KH�JOREDO�EXUGHQ�RI� LQWHVWLQDO� QHPDWRGH� GLVHDVH�� 7UDQVDFWLRQV� RI� WKH� UR\DO� 6RFLHW\� RI� 7URSLFDO� 0HGLFLQH� DQG�+\JLHQH �����������
&DOOHQGHU�� -�(��� *UDQWKDP�0F*UHJRU�� 6�0��� :DONHU�� 6�3�� 	� &RRSHU�� (�6�� ������� � 7UHDWPHQW�HIIHFWV�LQ�7ULFKXULV G\VHQWHU\�V\QGURPH��$FWD�3DHGLDWULFD �����������
&HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�� 5HFRPPHQGDWLRQV� WR� 3UHYHQW� DQG� &RQWURO� ,URQ�'HILFLHQF\�LQ�WKH�8QLWHG�6WDWHV��00:5����������1R��55����>���� ��@
&KDQ��0�6���0HGOH\��*�)���-DPLVRQ��'��	�%XQG\��'�$����������7KH�HYDOXDWLRQ�RI�SRWHQWLDO�JOREDO�PRUELGLW\�DWWULEXWDEOH�WR�LQWHVWLQDO�QHPDWRGH�LQIHFWLRQV��3DUDVLWRORJ\�������������
&KDQ�� 0�6�� �������� 7KH� *OREDO� %XUGHQ� RI� ,QWHVWLQDO� 1HPDWRGH� ,QIHFWLRQV� � )LIW\� \HDUV� RQ��3DUDVLWRORJ\�7RGD\�������������
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&KDQGUD� 5.�� �������� 1XWULWLRQ� DQG� WKH� LPPXQH� V\VWHP�� DQ� LQWURGXFWLRQ��$PHULFDQ� -RXUQDO�&OLQLFDO�1XWULWLRQ �������6����6�
&KDQGUD�5.�� ��������1XWULWLRQ� DQG� LPPXQRORJ\�� IURP� WKH� FOLQLF� WR� FHOOXODU� ELRORJ\� DQG� EDFN�DJDLQ��3URFHHGLQJV�RI�WKH�1XWULWLRQ�6RFLHW\ ����������
&KDQGUD�5.����������0F&ROOXP�$ZDUG�OHFWXUH��1XWULWLRQ�DQG�LPPXQLW\�� OHVVRQV�IURP�WKH�SDVW�DQG�QHZ�LQVLJKWV�LQWR�WKH�IXWXUH��$PHULFDQ�-RXUQDO�RI�&OLQLFDO�1XWULWLRQ��������������
&RQQROO\�� .�-�� 	� .YDOVYLJ�� -�'�� �� ������� � ,QIHFWLRQ� �� QXWULWLRQ� DQG� FRJQLWLYH� SHUIRUPDQFH� LQ�FKLOGUHQ��3DUDVLWRORJ\� �����6����6����
&URPSWRQ��'�:�7�� �������� �+RZ�PXFK�KXPDQ�KHOPLQWKLDVLV� LV� WKHUH� LQ� WKH�ZRUOG"�-RXUQDO�RI�SDUDVLWRORJ\�������������
&URPSWRQ��'�:�7�� ��������7KH�SXEOLF�KHDOWK� LPSRUWDQFH�RI�KRRNZRUP� LQIHFWLRQ��3DUDVLWRORJ\�����6���6���
&XUWDOH��)���7LOGHQ�5��0XKLODO��9DLG\D�<��3RNKUHO�53��	�*XHUUD�5����������,QWHVWLQDO�KHOPLQWKV�DQG�ULVN�RI�DQDHPLD�DPRQJ�1HSDOHVH FKLOGUHQ�������������
&XUWDOH�� )��� 1DELO�� 0��� (O� :DNHHO�� $��� 6KDP\�� 0�<�� DQG� WKH� %HKHUD� 6XUYH\� 7HDP�� ���������$QDHPLD� DQG� LQWHVWLQDO� SDUDVLWLF� LQIHFWLRQV� DPRQJ� VFKRRO� DJH� FKLOGUHQ� LQ�%HKHUD�*RYHUQRUDWH��(J\SW���-RXUQDO�RI�7URSLFDO�3HGLDWULFV �����������
GH6LOYD��1�5��� -D\DSDQL�� 9�3��	� GH� 6LOYD�+�-�� �������� � 6RFLRHFRQRPLF� DQG� EHKDYLRUDO� IDFWRUV�DIIHFWLQJ� WKH� SUHYDOHQFH� RI� JHRKHOPLQWKV� LQ� SUHVFKRRO� FKLOGUHQ�� �6RXWKHDVW� $VLDQ� -RXUQDO� RI�7URSLFDO�0HGLFLQH�DQG�3XEOLF�+HDOWK�����������
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GH6LOYD��1�5���*X\DWW��+�/��	�%XQG\��'�$�� � �������� �0RUELGLW\� DQG�PRUWDOLW\�GXH� WR�$VFDULV�LQGXFHG� LQWHVWLQDO� REVWUXFWLRQ�� 7UDQVDFWLRQV� RI� WKH� 5R\DO� 6RFLHW\� RI� 7URSLFDO� 0HGLFLQH� DQG�+\JLHQH����������
'HVSRSRXORV��$��	�6LOEHUJQDJO��6����������&RORU�$WODV�RI�3K\VLRORJ\���WK��(GQ���*HRUJH�7KLHPH�9HODJ��6WXWWJDUW�
'HYHUD� 5�� 5HTXHQD� ,�� 9HODVTXH]� 9�� &DVWLOOR� +�� *RQ]DOH]� 5�� ������� � 3LJV� DV� UHVHUYRLUV� RI�%ODVWRF\VWLV� VSS�� LQ� D� UXUDO� FRPPXQLW\� RI� WKH� VWDWH� RI� � %ROLYDU�� 9HQH]XHOD��(QIHUP� ,QIHFF�0LFURELRO�&OLQ ��������
'LEOH\�� 0�-��� *ROGVE\�� -�%��� 6WDHKOLQJ�� 1�:�� 	� � 7URZEULJGH�� )�/�� �������� � 'HYHORSPHQW� RI�QRUPDOL]HG�FXUYHV�IRU�WKH�LQWHUQDWLRQDO�JURZWK�UHIHUHQFH��KLVWRULFDO�DQG�WHFKQLFDO�FRQVLGHUDWLRQV��$PHULFDQ�-RXUQDO�RI�&OLQLFDO�1XWULWLRQ �����������
'R\OH��3�:����+HOJDVRQ��0�0���0DWKLDV��5�*��	�3URFWRU��(�0�����������(SLGHPLRORJ\�DQG�SDWKRJHQLFLW\�RI�%ODVWRF\VWLV�KRPLQLV���-RXUQDO�RI�&OLQLFDO�0LFURELRORJ\ ������������
(FNPDQQ��/��	�*LOOLQ�)�'����������0LFUREHV�DQG�PLFURELDO�WR[LQV��SDUDGLJPV�IRU�PLFURELDO�PXFRVDO�LQWHUDFWLRQV�,��3DWKRSK\VLRORJLFDO�DVSHFWV�RI�HQWHULF�LQIHFWLRQV�ZLWK�WKH�OXPHQ�GZHOOLQJ�SURWR]RDQ�SDWKRJHQ�*LDUGLD�OLDPEOLD���$PHULFDQ�-RXUQDO�RI�3K\VLRORJ\�DQG�*DVWURLQWHVWLQDO�/LYHU�3K\VLRORJ\ �����*��*��
(O�0ROOD�0$�����������,QWHVWLQDO�3DUDVLWHV���)LQDO�5HSRUW�RI�WKH�+HDOWK�([DPLQDWLRQ�6XUYH\���0LQLVWU\�RI�+HDOWK��&DLUR��3XEOLFDWLRQ������
(VWUHOOD�5��(VWHYH]�(��<HSH]�5���HW�DO����������9DORUHV�\�OLPLWHV�GH�UHIHUHQFLD�GH�KHPRJORELQD�HQ�QLQRV�GH���D����DQRV�GH�HGDG�HQ�WUHV�QLYHOHV�GH�DOWLWXG�HQ�(FXDGRU����,Q��%HUJHU�-��6DQ�0LJXHO�6��$U]H�0��)HUQDQGH]�(��$JX\R�90��$QHPLD�3RU�'HILFLHQFLD�GH�+LHUUR�HQ�OD�5HJLRQ�$QGLQD��SS��������/D�3D]��%ROLYLD��256720������������������



��

)DUWKLQJ��0�-�*���0DWD��/���8UUXWLD��-�-��	�.URQPDO���5�$�����������1DWXUDO�KLVWRU\�RI�*LDUGLD�LQIHFWLRQ�RI�DQG�FKLOGUHQ�LQ�UXUDO�*XDWHPDOD�DQG�LWV�LPSDFW�SK\VLFDO�JURZWK��$PHULFDQ�-RXUQDO�&OLQLFDO�1XWULWLRQ��������������
)D\HU�5��7URXW�-0��*UDF]\N�7.��/HZLV�(-�����������3UHYDOHQFH�RI�&U\SWRVSRULGLXP��*LDUGLD DQG�(LPHULD LQIHFWLRQV� LQ� � SRVW�ZHDQHG� DQG� DGXOW� FDWWOH� RQ� WKUHH� 0DU\ODQG� IDUPV��9HW� 3DUDVLWRO�����������
)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV�����������4XDOLW\�FRQWURO�RI�ZDVWHZDWHU�IRU�LUULJDWHG�FURS�SURGXFWLRQ���:DWHU�UHSRUWV�� �����5RPH��,WDO\�
)UDQNHQEXUJ��:�.���'RGGV��-���$UFKHU��3���6KDSLUR��+��	�%UHVQLFN��%�����������7KH�'HQYHU�,,��D�PDMRU�UHYLVLRQ�DQG�UHVWDQGDUGL]DWLRQ�RI�WKH�'HQYHU�GHYHORSPHQWDO�VFUHHQLQJ�WHVW��3HGLDWULFV �������± ���

)UDVHU�'��%LOHQNR�1��'HFNHOEDXP�5-��'DJDQ�5��(O�2Q� -��1DJJDQ�/�� ��������*LDUGLD� ODPEOLDFDUULDJH�LQ�,VUDHOL�%HGRXLQ�LQIDQWV��ULVN�IDFWRUV�DQG�FRQVHTXHQFHV��&OLQ�,QIHFW�'LV� �����������
)ULLV��5�+��	�6HOOHUV��7�$�����������(SLGHPLRORJ\�IRU�3XEOLF�+HDOWK�3UDFWLFH���QG�HG��0DU\ODQG�$VSHQV�3XEOLVKHUV��,QF�
*DUFLD��/�6����������3UDFWLFDO�*XLGH�WR�'LDJQRVWLF�3DUDVLWRORJ\�:DVKLQJWRQ��'�&���$60�3UHVV�
*LEVRQ�� 5�6�� �������� 3ULQFLSOHV� RI� 1XWULWLRQDO� $VVHVVPHQW�� 1HZ� <RUN�� 2[IRUG�2[IRUG�8QLYHUVLW\�3UHVV��,QF�
*LOJHQ��'��	�0DVFLH�7D\ORU��&�*�1����������7KH�HIIHFW�RI�DQWKKHOPLQWLF�WUHDWPHQW�RQ�KHOPLQWK�LQIHFWLRQ�DQG�DQDHPLD���3DUDVLWRORJ\ �������������
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*RQ]DOH]�5XL]��$��	�:ULJKW��6�*�����������'LVSDUDWH�DPRHEDH��7KH�/DQFHW ������������
*UDQWKDP�0F*UHJRU��6�0���3RZHOO��&�$���:DONHU��6�3��	�+LPHV��-�+�����������1XWULWLRQDO�VXSSOHPHQWDWLRQ��SV\FKRVRFLDO�VWLPXODWLRQ��DQG�PHQWDO�GHYHORSPHQW�RI�VWXQWHG�FKLOGUHQ��WKH�-DPDLFDQ�6WXG\���/DQFHW ��������
*UDQWKDP�0F*UHJRU�� 6�0���:DONHU�� 6�3��� +LPHV�� -�+��	� 3RZHOO�� &�$�� � �������� 7KH� HIIHFW� RI�QXWULWLRQDO� VXSSOHPHQWDWLRQ� DQG� VWXQWLQJ� RQ�PRUELGLW\� LQ� \RXQJ�FKLOGUHQ�� WKH� -DPDLFDQ� VWXG\��7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\�RI�7URSLFDO�0HGLFLQH�DQG�+\JLHQH� ������������
*XSWD��0�&�	��8UUXWLD�-�-����������(IIHFW�RI�SHULRGLF�DQWLDVFDULV�DQG�DQWLJLDUGLD�WUHDWPHQW�RQ�QXWULWLRQDO�VWDWXV�RI�SUHVFKRRO���$PHULFDQ�-RXUQDO�&OLQLFDO�1XWULWLRQ�������������
*X\DWW��+�/��	�%XQG\�'�$�3����������(VWLPDWLRQ�RI�LQWHVWLQDO�QHPDWRGH�SUHYDOHQFH��LQIOXHQFH�RI�SDUDVLWH�PDWLQJ�SDWWHUQV���3DUDVLWRORJ\� ������������
*X\DWW��+����������'R�LQWHVWLQDO�QHPDWRGHV�DIIHFW�SURGXFWLYLW\�LQ�DGXOWKRRG"�3DUDVLWRORJ\�7RGD\�������������
+DGMX��9���6WHSKHQVRQ��/�6���$EDGL��.���0RKDPPHG��+�2���%RZPDQ��'�'��	�3DUNHU��5�6�����������,PSURYHPHQWV�LQ�DSSHWLWH�DQG�JURZWK�LQ�KHOPLQWK�LQIHFWHG�VFKRROER\V�WKUHH�DQG�VHYHQ�ZHHNV�DIWHU�D�VLQJOH�GRVH�RI�S\UDQWHO�SDPRDWH��3DUDVLWRORJ\��������������
+DGMX�� 9��� $EDGL�� .�� 	� 6WHSKHQVRQ�� /�6�� � �������� 5HODWLRQVKLSV� EHWZHHQ� VRLO�WUDQVPLWHG�KHOPLQWKLDVHV� DQG� JURZWK� LQ� XUEDQ� VOXP� VFKRROFKLOGUHQ� LQ� 8MXQJ� 3DQGDQJ�� ,QGRQHVLD��,QWHUQDWLRQDO�-RXUQDO�RI�)RRG�6FLHQFH�DQG�1XWULWLRQ ����������
+DTXH��5���$OL��,�0��	�3HWUL��:�$����������3UHYDOHQFH�RI�LPPXQH�UHVSRQVH�WR�(QWDPRHED�+LVWRO\WLFD LQIHFWLRQ�LQ�SUHVFKRRO�FKLOGUHQ�LQ�%DQJODGHVK�� $PHULFDQ�-RXUQDO�RI�7URSLFDO�0HGLFLQH�DQG�+\JLHQH�������������



��

+RULL��9��	�8VXLL��0����������([SHULPHQWDO�WUDQVPLVVLRQ�RI�7ULFKXULV RYD�IURP�PRQNH\V�WR�PDQ���7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\�RI�7URSLFDO�0HGLFLQH�DQG�+\JLHQH ��������
-HPDQHK�/����������&RPSDUDWLYH�SUHYDOHQFHV�RI�VRPH�FRPPRQ�LQWHVWLQDO�KHOPLQWK�LQIHFWLRQV�LQ�GLIIHUHQW�DOWLWXGLQDO�UHJLRQV�LQ�(WKLRSLD��(WKLRSLD�0HGLFDO�-RXUQDO ��������
-XFNHWW��*�����������,QWHVWLQDO�SURWR]RD��$PHULFDQ�)DPLO\�3K\VLFLDQ �������������
.DQHGD�<��+RULNL�1��&KHQJ�;��7DFKLEDQD�+�DQG�7VXWVXPL�<���������6HURORJLF�UHVSRQVH�WR�%ODVWRF\VWLV�KRPLQLV�LQIHFWLRQ�LQ�DV\PSWRPDWLF�LQGLYLGXDOV���7RNDL�-�([S�&OLQ�0HG����������
.DW]��0���'HVSRPPLHU��'�'��	�*ZDG]��5�:����������3DUDVLWLF�'LVHDVHV���QG�HG��1HZ�<RUN�,QF��6SULQJHU�9HUODJ�.HXVFK�� *�7��� 0LJDVHQD�� 3�� �������� %LRORJLFDO� ,PSOLFDWLRQV� RI� 3RO\SDUDVLWLVP�� 5HYLHZV� RI�,QIHFWLRXV�'LVHDVHV������������
.LGDOD�'���*UHLQHU�7��	�*HEUH�0HGKLQ��0�����������)LYH�\HDU�IROORZ�XS�RI�D�IRRG�EDVHG�YLWDPLQ�$�LQWHUYHQWLRQ�LQ�7DQ]DQLD���3XEOLF�+HDOWK�1XWULWLRQ �����������
/RSH]��0�(���0DWD�� /��� /L]DQR��&��	� �*DPERD�� )�� �������'XRGHQR� ± MHMXQDO� LQIHFWLRQ� LQ� WKH�FKLOG�ZLWK�SURWHLQ�HQHUJ\�PDOQXWULWLRQ���5HY��0HG�+RVS��1DWO��1LQRV����������
/XQQ��3�*���+H]HNLRK��(�2���1RUWKURS�&OHZHV��&�$��	�%R\FH��6�$����������*LDUGLD�LQWHVWLQDOLVLV�XQOLNHO\� WR�EH�D�PDMRU�FDXVH�RI�SRRU�JURZWK�RI� UXUDO�*DPELDQ� LQIDQWV�� �-RXUQDO�RI�1XWULWLRQ������������
0DUHL��0�$���$O�+DPVKDU\��$�0�6���$EGDOOD��.�)��	�$EGHO�0DDERRXG��$�,�����������$�VWXG\�RQ�VHFUHWRU\� ,J$� LQ� PDOQRXULVKHG� FKLOGUHQ� ZLWK� FKURQLF� GLDUUKRHD� DVVRFLDWHG� ZLWK� SDUDVLWLF�LQIHFWLRQV���-RXUQDO�RI�(J\SWLDQ�6RFLHW\�RI�3DUDVLWRORJ\ �����������



��

0DUVGHQ�� 3�'�� ������� 7UHDWPHQW� DQG� FRQWURO� RI� 3DUDVLWLF� 'LVHDVHV�� 5HYLHZV� RI� ,QIHFWLRXV�'LVHDVHV�����������
0DUWLQH]�3HUH]��$��	�-XVWLQLDQL�&HGHQR��1�(�� � �������� ,QFLGHQFLD�GH�SDUDVLWRVLV� LQWHVWLQDOHV�HQ�SDFLHQWHV�SHGLDWULFRV�KHPDWRQFRORJLFRV�GH���D����DQRV�GH�HGDG���5HYLVWD�$OHUJLD�0H[LFR ;/9,��������
0DWD��/�-������������7KH�FKLOGUHQ�RI�6DQWD�0DUtD�&DXTXp� &DPEULGJH��0$��0,7�3UHVV�
0DWD� /�� �������� 6RFLRFXOWXUDO� )DFWRUV� LQ� WKH� &RQWURO� DQG� 3UHYHQWLRQ� RI� 3DUDVLWLF� 'LVHDVHV��5HYLHZV�RI�,QIHFWLRXV�'LVHDVHV ����������
0D[ZHOO�&-��+XVVDLQ�5��1XWPDQ�7%��HW�DO�� �������7KH�FOLQLFDO�DQG� LPPXQRORJLF� UHVSRQVHV�RI�QRUPDO� KXPDQ� YROXQWHHUV� WR� ORZ� GRVH� KRRNZRUP� �1HFDWRU� DPHULFDQXV�� LQIHFWLRQ��$PHULFDQ��-RXUQDO�RI��7URSLFDO��0HGLFLQH�+\JLHQH ������������
0F*DUYH\�� 6�7��� $OLJXL�� *��� 'DQLHO�� %�/��� 3HWHUV�� 3��� 2OYHGD�� 5�� 	� 2OGV�� *�5�� ������� &KLOG�JURZWK� DQG� VFKLVWRVRPLDVLV� MDSRQLFD� LQ� QRUWKHDVWHUQ� /H\WH�� WKH� 3KLOLSSLQHV�� FURVV�VHFWLRQDO�UHVXOWV��$PHULFDQ�-RXUQDO�RI�7URSLFDO�0HGLFLQH��+\JLHQH ����������
0F*DUYH\�� 6�7���:X��*��� =KDQJ�� 6���:DQJ��<��� 3HWHUV�� 3���2OGV��*�5��	�:LHVW�� 3�0�� ��������&KLOG� JURZWK�� QXWULWLRQDO� VWDWXV�� DQG� VFKLVWRVRPLDVLV� MDSRQLFD� LQ� -LDQJ[L�� 3HRSOH
V�5HSXEOLF� RI�&KLQD��$PHULFDQ�-RXUQDO�RI�7URSLFDO 0HGLFLQH�DQG�+\JLHQH���������������
0HKOKRUQ�� +�� ������� 3DUDVLWRORJ\� LQ� IRFXV�� IDFWV� DQG� WUHQGV�� %HUOLQ�� +HLGHOEHUJ�� 6SULQJHU�9HUODJ�
0HQGH]��0�$��	��$GDLU��/�6����������6HYHULW\�DQG�WLPLQJ�RI�VWXQWLQJ�LQ�WKH�ILUVW�WZR�\HDUV�RI�OLIH�DIIHFW�SHUIRUPDQFH�RQ�FRJQLWLYH�WHVWV�LQ�ODWH�FKLOGKRRG���-RXUQDO�RI�1XWULWLRQ ���������������



��

0RQWUHVRU��$���&URPSWRQ��'�:�7���+DOO��$���%XQG\��'�$�3��	��6DYROL��/����������*XLGHOLQHV�IRU�WKH�HYODXDWLRQ�RI�VRLO�WUDQVPLWWHG�KHOPLQWKLDVLV�DQG�VFKLVWRVRPLDVLV�DW�FRPPXQLW\ OHYHO���'LYLVLRQ�RI�&RQWURO�RI�7URSLFDO�3DUDVLWHV�8QLW���:RUOG�+HDOWK�2UJDQL]DWLRQ���*HQHYD��6ZLW]HUODQG��:+2�&7'�6,3�������
0RUHDQR�0��&DUUDVFR�)��%DFDOODR�-��'HVQXWULFLRQ�\�&RQGLFLRQHV�VRFLRHFRQRPLFDV�HQ�HO�(FXDGRU��4XLWR��6,69$1�&21$'(�81,&()�3$+2�:+2�������
063�������02'(56$��0LQLVWHULR�GH�6DOXG�3~EOLFD��3UR\HFWR�GH�0RGHUQL]DFLyQ�GH�6HUYLFHV�GH�6DOXG��0RGHUVD���$YDLODEOH�DW��KWWS���ZZZ�PVS�JRY�HF���$FFHVVHG�-XQH������
1HYD��)�$��	�%URZQ��+�:����������%DVLF�&OLQLFDO�3DUDVLWRORJ\���WK�HG��1RUZDON��&RQQHFWLFXW��$SSOHWRQ�DQG�/DQJH�
1LPUL��/�)����������(YLGHQFH�RI�DQ�HSLGHPLF�RI�%ODVWRF\VWLV�KRPLQLV�LQIHFWLRQV�LQ�SUHVFKRRO�FKLOGUHQ�LQ�QRUWKHUQ�-RUGDQ���-RXUQDO�RI��&OLQLFDO��0LFURELRORJ\ ���������± ��
1RNHV�� &��� &RRSHU�� (�6��� 5RELQVRQ�� %�$�� 	� %XQG\�� '�$�� �������� *HRKHOPLQWK� LQIHFWLRQ� DQG�DFDGHPLF� DVVHVVPHQW� LQ� -DPDLFDQ� FKLOGUHQ�� 7UDQVDFWLRQV� RI� WKH� 5R\DO� 6RFLHW\� RI� 7URSLFDO�0HGLFLQH�DQG�+\JLHQH� ����������
1RNHV�� &��� *UDQWKDP�0F*UHJRU�� 6�0��� 6DZ\HU�� $�:��� &RRSHU�� (�6�� 	� %XQG\�� '�$�� ��������3DUDVLWLF� KHOPLQWK� LQIHFWLRQ� DQG� FRJQLWLYH� IXQFWLRQ� LQ� VFKRRO� FKLOGUHQ�� 3URFHHGLQJV�� � 5R\DO�6RFLHW\�RI�/RQGRQ���6HULHV�%��%LRORJLFDO�6FLHQFHV������������
1RNHV�� &�� 	� %XQG\�� '�$�3�� �������� 'RHV� KHOPLQWK� LQIHFWLRQ� DIIHFW� PHQWDO� SURFHVVLQJ� DQG�HGXFDWLRQDO�DFKLHYHPHQW"�3DUDVLWRORJ\�7RGD\ ���������
1RUWKURS�&OHZHV��&�$���5RXVKPDQ��(�.���0DVFLH�7D\ORU��&�*�1��	� /XQQ��3�*����������$QWKHOPLQWLF�WUHDWPHQW�RI�UXUDO�%DQJODGHVKL�FKLOGUHQ��HIIHFW�RQ�KRVW�SK\VLRORJ\��JURZWK��DQG�ELRFKHPLFDO�VWDWXV���$PHULFDQ�-RXUQDO�RI�&OLQLFDO�1XWULWLRQ ����������



��

1XQH]� )HUQDQGH]��)�$���6DQMXUMR�*RQ]DOH]��(���	�)LQOD\�9LOODOYLOOD��&�0���������&RPSDULVRQ�RI�VHYHUDO�FRSURSDUDVLWRORJLFDO�WHFKQLTXHV�IRU�WKH�GLDJQRVLV�RI�VRLO�WUDQVPLWWHG�LQWHVWLQDO�KHOPLQWKLDVLV��5HY�,QVW�0HG�7URS�6DR�3DXOR ��������
2EHUKHOPDQ�� 5�$��� *XHUUHUR�� (�6��� )HUQDQGH]�� 0�/��� 6LOLR�� 0��� 0HUFDUGR�� '��� &RPLVNH\�� 1���,KHQDFKR��*��	� �0HUD��5�� ��������&RUUHODWLRQV�EHWZHHQ� LQWHVWLQDO�SDUDVLWRVLV��SK\VLFDO� JURZWK��DQG� SV\FKRPRWRU� GHYHORSPHQW� � DPRQJ� LQIDQWV� DQG� FKLOGUHQ� IURP� UXUDO� 1LFDUDJXD�� �$PHULFDQ��-RXUQDO�RI�7URSLFDO�0HGLFLQH�DQG�+\JLHQH ����������
2¶/RUFDLQ��3��	�+ROODQG��&�9�� ��������7KH�SXEOLF�KHDOWK� LPSRUWDQFH�RI�$VFDULV� OXPEULFRLGHV���3DUDVLWRORJ\ �����6���6���
2UWHJD� )��$� FRVW�HIIHFWLYHQHVV� DQDO\VLV� RI� DQWKHOPLQWKLF� LQWHUYHQWLRQ� IRU� FRPPXQLW\� FRQWURO� RI��DVFDULDVLV�� 7UDGLWLRQDO� YV�� SKDUPDFHXWLFDO� WKHUDS\� 2UHJRQ� 6WDWH� 8QLYHUVLW\�� 'LVVHUWDWLRQ�$EVWUDFWV�2QOLQH�����������QR����%���������S��������,6%1����������������
27$�� +HDOWK\� &KLOGUHQ�� ,QYHVWLJDWLQJ� WKH� )XWXUH�� � 86�� &RQJUHVV�� 2IILFH� RI� 7HFKQRORJ\�$VVHVVPHQW�SXEOLFDWLRQ�1R�27$�+������*RYHUQPHQW�3ULQWLQJ�2IILFH�������
3DXO�� ,��� *QDQDPDQWL�� *�� �������� 5H�LQIHFWLRQ� HVWLPDWLRQ� RI� VRLO�WUDQVPLWWHG� KHOPLQWKV� DPRQJ�VOXP�VFKRRO�FKLOGUHQ�LQ�9LVDNKDSDWQDP��$QGUHD�3UDGHVK��-RXUQDO�RI�&RPPXQLFDEOH�'LVHDVH������������
3DZORZVNL��=�6���6FKDG��*�$��	�6WRWW��*�-�� ��������+RRNZRUP�,QIHFWLRQ�DQG�$QHPLD��*HQHYD��:RUOG�+HDOWK�2UJDQL]DWLRQ
3HQJ��:���$QGHUVRQ��7�-�&���=KRX��;��	�.HQQHG\��0�:����������*HQHWLF�YDULDWLRQ�LQ�V\PSDWULF�$VFDULV SRSXODWLRQV�IURP�KXPDQV�DQG�SLJV�LQ�&KLQD��3DUDVLWRORJ\ �������������



��

3HWUL��:�$��	�6LQJK��8����������'LDJQRVLV�DQG�PDQDJHPHQW�RI�$PHELDVLV�� �&OLQLFDO�,QIHFWLRXV�'LVHDVHV ������������
5DM�0DKHQGUD�6���6HLQ��.�7���$QXDU��$�.��	�0XVWDIID��%�(���������� ,QWHVWLQDO�+HOPLQWKLDVLV�LQ�UHODWLRQ� WR� KHLJKW� DQG� ZHLJKW� RI� HDUO\� SULPDU\� VFKRRO� FKLOGUHQ� LQ� 1RUWKHDVWHUQ� 3HQLQVXODU�0DOD\VLD ������������
5RFKH��0�� 	� /D\ULVVH��0�� �������� 7KH� QDWXUH� DQG� FDXVHV� RI� ³KRRNZRUP� DQHPLD´��$PHULFDQ��-RXUQDO�2I�7URSLFDO�0HGLFLQH�DQG�+\JLHQH �����������
5RXVKDP��(�.��	�0DVFLH�7D\ORU�&�*�1�� ��������$Q� ���PRQWK� VWXG\� RI� WKH� HIIHFW� RI� SHULRGLF�DQWKHOPLQWKLF� WUHDWPHQW� RQ� WKH� JURZWK� DQG� QXWULWLRQDO� VWDWXV� RI� SUH�VFKRRO� FKLOGUHQ� LQ�%DQJODGHVK��$QQDOV�RI�+XPDQ�%LRORJ\ �����������
6DNWL�� +�� 1RNHV�� &�� +HUWDQWR�� :�6��� +HQGUDWQR�� 6�� +DOO�� $�� %XQG\� '�$�� 	� 6DWRWR�� � ��������(YLGHQFH� IRU� DQ� DVVRFLDWLRQ�EHWZHHQ�KRRNZRUN� LQIHFWLRQ� DQG� FRJQLWLYH� IXQFWLRQ� LQ� ,QGRQHVLDQ�VFKRRO�FKLOGUHQ���7URSLFDO�0HGLFLQH�DQG�,QWHUQDWLRQDO�+HDOWK ����������
6DOGLYD��6�5���6LOYHLUD�$�6���3KLOLSSL�6�7���7RUUHV�'�0���0DQJLQL�$�&���Gp�6RX]D�'LDV��GD�6LOYD��5�0���%XUDWLQL��0�1���	�0DVVDG�� (�� ��������$VFDULV�7ULFKXULV DVVRFLDWLRQ� DQG�PDOQXWULWLRQ� LQ�%UD]LOLDQ�FKLOGUHQ���3HGLDWULF�DQG�3HULQDWDO�(SLGHPLRORJ\ ����������
6FULPVKDZ��1�6����������7KH�FRQVHTXHQFHV�RI�KLGGHQ�KXQJHU�IRU�LQGLYLGXDOV�DQG�VRFLHWLHV��)RRG�DQG�1XWULWLRQ�%XOOHWLQ ���������
6HEHVWLDQ�0�6��	�6DQWLDJR�6����������&RQWURO�RI�LQWHVWLQDO�KHOPLQWKV�LQ�VFKRROFKLOGUHQ�LQ�/RZ�1DSR��(FXDGRU��LPSDFW�RI�D�WZR�\HDU�FKHPRWKHUDS\�SURJUDP��5HYLVWD�GD�6RFLHGDGH�%UDVLOHLUD�GH�0HGLFLQD�7URSLFDO�����������
6KLOV��(�0���2OVRQ��-�$���6KLNH��0��	�5RVV�$�&�����������0RGHUQ�1XWULWLRQ�LQ�+HDOWK�DQG�'LVHDVH� �WK�HG��3KLODGHSKLD��%DOWLPRUH��1HZ�<RUN��/RQGRQ��/LSSLQFRWW�:LOOLDPV�DQG�:LONLQV�



��

6KXEDLU��0�(���<DVVLQ��0�0���$O�+LQGL��$�,���$O�:DKDLGL��$�$���-DGDOODK��6�<��	�$EX�6KDDEDQ�1��$O�'HLQ�6����������,QWHVWLQDO�SDUDVLWHV�LQ�UHODWLRQ�WR�KDHPRJORELQ�OHYHO�DQG�QXWULWLRQDO�VWDWXV�RI�VFKRRO�FKLOGUHQ�LQ�*D]D �����������
6,,6(�����D��/D�GpFDGD�GH�HQ�FLIUDV�� /D�SREUH]D�\�OD�H[WUHPD�SREUH]D�GH�FRQVXPR���$YDLODEOH�DW��KWWS���ZZZ�VLLVH�JRY�HF $FFHVVHG�-XQH������
6,,6(�����E��/D�GpFDGD�GH�HQ�FLIUDV�� (O�DFFHVR�D�DJXD�VHJXUD�HQ�OD�YLYLHQGD���$YDLODEOH�DW��KWWS���ZZZ�VLLVH�JRY�HF $FFHVVHG�-XQH������
6,,6(�����F��/D�GpFDGD�GH�HQ�FLIUDV�� (O�DFFHVR�D�OD�UHG�GH�DOFDQWDULOODGR���$YDLODEOH�DW��KWWS���ZZZ�VLLVH�JRY�HF $FFHVVHG -XQH������
6,,6(�����G��/D�GpFDGD�GH�HQ�FLIUDV�� /D�LQYHUVLyQ�S~EOLFD�HQ�HGXFDFLyQ�\�VDOXG���$YDLODEOH�DW��KWWS���ZZZ�VLLVH�JRY�HF $FFHVVHG�-XQH������
6,,6(�����H��/D�GpFDGD�GH�HQ�FLIUDV�� /D�GHVQXWULFLyQ�GH�ORV QLxRV�DV���$YDLODEOH�DW��KWWS���ZZZ�VLLVH�JRY�HF $FFHVVHG�-XQH������
6LPHRQ��'�7���*UDQWKDP�0F*UHJRU��6�0���&DOOHQGHU��-�(���	�:RQJ��0�6������������7UHDWPHQW�RI�7ULFKXULV�WULFKLXUD LQIHFWLRQV�LPSURYHV�JURZWK��VSHOOLQJ�VFRUHV�DQG�VFKRRO�DWWHQGDQFH�LQ�VRPH�FKLOGUHQ���-RXUQDO�RI�1XWULWLRQ������ ��������
6RORPRQV��1�:����������*LDUGLDVLV��1XWULWLRQDO�LPSOLFDWLRQV��5HYLHZV�RI�,QIHFWLRXV�'LVHDVHV������������
6WDQOH\��6�/���5HHG��6�/����������0LFUREHV�DQG�PLFURELDO�WR[LQV��SDUDGLJPV�IRU�PLFURELDO�PXFRVDO�LQWHUDFWLRQV�9,��(QWDPRHED�KLVWRO\WLFD��SDUDVLWH�KRVW�LQWHUDFWLRQV���$PHULFDQ�-RXUQDO�3K\VLRORJ\�DQG�*DVWURLQWHVWLQDO�/LYHU�3K\VLRORJ\� �������������



��

6WHSKHQVRQ�/�6���/DWKDP�0�&���$GDPV�(�-���.LQRWL��6�1��	�3HUWHW�$�� 3K\VLFDO�ILWQHVV��JURZWK�DQG�DSSHWLWH�RI�.HQ\DQ�VFKRRO�ER\V�ZLWK�KRRNZRUP��7ULFKXULV�WULFKLXUD DQG�$VFDULV�OXPEURFRLGHV LQIHFWLRQV�DUH�LPSURYHG�IRXU�PRQWKV�DIWHU�D�VLQJOH�GRVH�RI�DOEHQGD]ROH��-RXUQDO�RI�1XWULWLRQ �������������
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%DFKHORU�RI�6FLHQFH��%LRFKHPLVWU\��-XQH�����8QLYHUVLW\�RI�*KDQD��/HJRQ��*KDQD��:HVW $IULFD�5HVHDUFK��&ODVVLILFDWLRQ�RI�&RZSHD�9DULHWLHV�E\�'1$�)LQJHUSULQWLQJ��
3URIHVVLRQDO ([SHULHQFH�5HVHDUFK�3URMHFW��5XUDO�1RUWKHDVW�(FXDGRU��-XQH±$XJXVW������6XUYH\�'HVLJQ���,QWHUYLHZ�DGPLQLVWUDWLRQ�+HPRJORELQ�VWDWXV�HYDOXDWLRQ,QWHVWLQDO�3DUDVLWH�HYDOXDWLRQ$QWKURSRPHWULF�HYDOXDWLRQ'HYHORSPHQWDO�VFUHHQLQJ'DWDEDVH�PDQDJHPHQW
*UDGXDWH�7HDFKLQJ�$VVLVWDQW� $XJXVW������ 3UHVHQW�'HSDUWPHQW�RI�+XPDQ�1XWULWLRQ�)RRGV�DQG�([HUFLVH��9LUJLQLD�7HFK�0HWDEROLF�1XWULWLRQ�+1)(�����&RQGXFWHG�ZHHNO\�FODVV UHYLHZ�VHVVLRQV'HYHORSHG�DQG�JUDGHG�TXL]]HV��H[DPV�DQG�SURMHFW�UHSRUWV�$GYLVHG�DQG�DVVLVWHG�VWXGHQWV�ZLWK�FRXUVH�ZRUN�



��

0HWKRGV�RI�+XPDQ�1XWULWLRQDO�$VVHVVPHQW�/DERUDWRU\�+1)(������2UJDQL]HG�ODERUDWRU\�VHW�XS�DQG�FOHDQLQJ�6XSHUYLVHG�DQG�DVVLVWHG�VWXGHQWV�LQ�ODE�SURFHGXUHV�'HVLJQHG�DQG�JUDGHG�TXL]]HV�DQG�H[DPV��*UDGHG�ODE�UHSRUWV��SURMHFW�UHSRUWV�DQG�GLVSOD\HG�JUDGHV�LQ�RQOLQH�VSUHDGVKHHW�GDWDEDVH�6FKHGXOHG�ELZHHNO\�RIILFH�KRXUV�WR�DGYLFH�DQG�DVVLVW�VWXGHQWV�ZLWK�DVVLJQPHQWV�
5HVHDUFK�$VVLVWDQW� 1RYHPEHU������ $SULO������'LDEHWHV�0DQDJHPHQW�&HQWHU��.RUOH�EX�7HDFKLQJ�+RVSLWDO��*KDQD��:HVW�$IULFD�$VVLVWDQW�VXSHUYLVRU�DQG�WHDP�PHPEHU�RI�UHVHDUFK�VWDII�%ORRG�VHUXP�DQDO\VW�IRU�QRQ�FRPPXQLFDEOH�GLVHDVH�VXUYH\�6XSHUYLVHG�*HQHWLF�DQDO\VLV�RI�W\SH���GLDEHWHV�PHOOLWXV�VXUYH\��SDUWLFLSDQW�HOLJLELOLW\�GHWHUPLQDWLRQ��SDUWLFLSDQW�VFUHHQLQJ�EORRG�DQG�XULQH�ELRFKHPLFDO�DQDO\VLV��ELRHOHFWULF�LPSHGDQFH�DQDO\VLV��RUJDQL]HG��DQG�VFKHGXOHG�FOLQLFDO�LQYHVWLJDWLRQV��GDWD�HQWU\������$GPLQLVWHUHG�DQG�DQDO\]HG�RI�TXHVWLRQQDLUHV�IRU�'LDEHWHV�6XUYH\�
'LHWHWLF�$VVLVWDQW� )HEUXDU\�± 6HSWHPEHU������.RUOH�EX�7HDFKLQJ�+RVSLWDO��*KDQD��:HVW�$IULFD�&RXQVHOHG�RXWSDWLHQWV�XQGHU�VXSHUYLVLRQ�RI�UHJLVWHUHG�GLHWLWLDQV��8QGHUVWXGLHG�FRXQVHOLQJ�RI�LQSDWLHQWV�DQG�SDUWLFLSDWHG�LQ�ZDUG�URXQGV�5HVHDUFKHG�DQG�LQWHUSUHWHG�VWDWLVWLFDO�GDWD�RQ�WUHQGV�LQ�GLHW�WKHUDS\�FRPSOLDQFH�$VVLVWHG�LQ�GHVLJQLQJ�DQG�HGLWLQJ�GLHW�WKHUDS\�HGXFDWLRQDO�PDWHULDOV�
7HDFKHU��1DWLRQDO�6HUYLFH�� 'HFHPEHU����� $XJXVW������$OO�6DLQWV�$QJOLFDQ�6FKRRO��*KDQD��:HVW�$IULFD�)LIWK�JUDGH�WHDFKHU� WDXJKW�UHDGLQJ��ZULWLQJ��DULWKPHWLF��HQJOLVK�FRPSUHKHQVLRQ��HQJOLVK�FRPSRVLWLRQ��JHQHUDO�VFLHQFH��UHOLJLRXV�VWXGLHV��JHRJUDSK\��DJULFXOWXUH�DQG�KLVWRU\�WR��WK JUDGH�VWXGHQWV�'HYHORSHG��DGPLQLVWHUHG�DQG�JUDGHG FODVV�DVVLJQPHQWV��KRPHZRUN�DQG�H[DPV�



��

6WUXFWXUHG�FODVV�ZRUN�WR�GLIIHULQJ�DELOLWLHV�RI�SXSLOV�7DXJKW�HQJOLVK�FRPSUHKHQVLRQ�DQG�SK\VLFDO�HGXFDWLRQ�WR��VW� �WK JUDGH�VWXGHQWV��
81�:RUNLQJ�/DQJXDJHV�DQG�/HYHO�(QJOLVK���� /HYHO�&)UHQFK���� /HYHO�$�� %6SDQLVK��� /HYHO�$�
$ZDUGV�	$FDGHPLF�$FWLYLWLHV�'HSDUWPHQW�RI�+XPDQ�1XWULWLRQ�)RRGV�DQG�([HUFLVH�6XPPHU������)HOORZVKLS3DXO�0DVVH\�)RRG�DQG�1XWULWLRQ�6FKRODU�$ZDUG������/RFDO� &RRUGLQDWRU� DQG� 0HPEHU� RI� ³7KH� (XURSHDQ� ,QWHUQDWLRQDO� 0RGHO� 8QLWHG� 1DWLRQV´�&RQIHUHQFH��
7(,081���'HQ�+DDJ��1HWKHUODQGV������0HPEHU�RI�WKH�*HQHUDO�$VVHPEO\�RI�7(,081��-XO\������


