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�*D]L�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�3DWKRORJ\��$QNDUD�

2EMHFWLYH� 7R�HVWDEOLVK�WKH�SURJQRVLV�DQG�HIIHFW�RI�IXOO�VXUJLFRSDWKRORJLFDO�VWDJLQJ�IROORZHG�E\�UDGLRWKHUDS\�LQ�SDWLHQWV��ZLWK�XWHULQH�SDSLOODU\�VHURXV�FDUFLQRPD��836&��6WXG\� 'HVLJQ� %HWZHHQ� -DQXDU\� ����� DQG� 6HSWHPEHU� ������ IRXUWHHQ� SDWLHQWV� ZLWK� 836&� ZHUH� WUHDWHG�� $OO�PHGLFDO� UHFRUGV�ZHUH� UHYLHZHG�� 7KH� � �\HDU� DFWXULDO� GLVHDVH� VSHFLILF� VXUYLYDO� UDWH�ZDV� FDOFXODWHG� E\� XVLQJ� /LIH �7DEOH��:LOFR[RQ��*HKDQ��VWDWLVWLF�ZDV�XVHG�LQ�FRPSDULQJ�SURJQRVWLF�IDFWRUV�UHODWHG�ZLWK�DFWXULDO�GLVHDVH�VSHFLILF�VXUYLYDO�5HVXOWV� 7KH�PHGLDQ� GXUDWLRQ� RI� IROORZ�XS� ZDV� ���PRQWKV� �UDQJH�� �����PRQWKV��7KH� ��\HDU� DFWXULDO� GLVHDVH�VSHFLILF�VXUYLYDO�UDWH�ZDV�IRXQG�WR�EH��������7KH�PHGLDQ�RYHUDOO�VXUYLYDO�ZDV������PRQWKV��:LOFR[RQ��*HKDQ��VWDWLVWLF�UHYHDOHG�WKDW�SDWLHQWV�ZLWK�HOHYDWHG�&$ �����OHYHOV�DW�GLDJQRVLV�GLG�VLJQLILFDQWO\�EHWWHU�WKDQ�SDWLHQWV�ZLWK�LQLWLDO�&$�����OHYHOV�DW�QRUPDO�UDQJHV��S ��������&RQFOXVLRQ� 2XU�ILQGLQJV�VXJJHVW�WKDW�SRVWRSHUDWLYH�WUHDWPHQW�ZLWK�ZKROH�SHOYLF�LUUDGLDWLRQ�FRPELQHG�ZLWK�KLJK�GRVH�UDWH�EUDFK\WKHUDS\�DSSHDUV�WR�EH�LQDGHTXDWH�LQ�WKH�DGMXYDQW�WKHUDS\�RI�SDWLHQWV�ZLWK�836&�
.H\�ZRUGV� SDSLOODU\�6HURXV�&DUFLQRPD��(QGRPHWULXP��3UR JQRVLV��7UHDWPHQW�
8WHULQ�3DSLOOHU�6HU|]�.DUVLQRP�����2OJXQXQ�$QDOL]L�
$PDo�� 8WHULQ� � SDSLOOHU� VHU|]� NDUVLQRP� ROJXODUÖQGD� FHUUDKL� HYUHOHQGLUPH\L� WDNLEHQ� X\JXODQDQ� UDG\RWHUDSLQLQ�HWNLQOLøLQL�YH�KDVWDOÖøÖQ�SURJQR]XQX�EHOLUOHPHN��dDOÖûPD�úHNOL� 2FDN������(\O�O������WDULKOHUL�DUDVÖQGD�XWHULQ�SDSLOOHU�VHU|]�NDUVLQRP�WDQÖVÖ�DODQ����ROJX� WHGDYL�HGLOGL��7ÖEEL�ND\ÖWODU�LQFHOHQHUHN�KDVWDOÖøD�|]J���LNL�\ÖOOÖN�VDø�NDOÖP�RUDQÖ�<DûDP�7DEORVX�NXOODQÖODUDN�KHVDSODQGÖ��+DVWDOÖøD�|]J��LNL�\ÖOOÖN�VDø�NDOÖPD�HWNL�HGHQ�SURJQRVWLN�IDNW|UOHU�:LOFR[RQ��*HKDQ��LVWDWLVWLøL�LOH�EHOLUOHQGL�%XOJXODU� 2UWDQFD� WDNLS� V�UHVLQLQ���� D\�ROGXøX�EXOXQGX� �� ���� D\���+DVWDOÖøD�|]J�� LNL� \ÖOOÖN� VDø�NDOÖP�RUDQÖQÖQ�������ROGXøX�VDSWDQGÖ��2UWDQFD�VDø�NDOÖP�V�UHVLQLQ������D\�ROGXøX�EHOLUOHQGL��:LOFR[RQ��*HKDQ�� LVWDWLVWLøL�� WDQÖ�VÖUDVÖQGD�\�NVHN�&$�����G�]H\L�VDSWDQDQ�ROJXODUGDNL VRQXoODUÖQ��EDûODQJÖo�&$�����G�]H\L�QRUPDO�VÖQÖUODUGD�RODQ�ROJXODUD�J|UH�GDKD�L\L�ROGXøXQX�RUWD\D�NR\GX��S �������6RQXo� %L]LP� EXOJXODUÖPÖ]�� XWHULQ� SDSLOOHU� VHU|]� NDUVLQRPX� RODQ� ROJXODUGD�� SRVWRSHUDWLI� DGMXYDQ� WHGDYL� RODUDN�SHOYLN�UDG\DV\RQ�YH�EUDNLWHUDS L�NRPELQDV\RQXQXQ�\HWHUVL]�ROGXøXQD�LûDUHW�HWPHNWHGLU��
$QDKWDU�NHOLPHOHU� 3DSLOOHU�6HU|]�.DUVLQRP��(QGRPHWULXP��3URJQR]��7HGDYL�

7\SH� ,,�HQGRPHWULDO� FDUFLQRPDV�DUH�HVWURJHQ �LQGHSHQGHQW�DQG�KDYH�DGYHUVH�KLVWRORJLF� IHDWXUHV� DQG�D� VXEVWDQWLDOO\�SRRUHU� SURJQRVLV�� 2I� WKRVH�� XWHULQH� SDSLOODU\� VHURXV� FDUFLQRPD� �836&�� LV� D� KLVWRORJLF� VXEW\SH� RI� HQGRPHWULDO�DGHQRFDUFLQRPD�WKDW� LV�FKDUDFWHUL]HG�E\� LWV�SDSLOODU\�DUFKLWHFWXUH��SRRU�GLIIHUHQWLDWLRQ�DQG�DGYDQFHG�VWDJH�DW� LQLWLDO�SUHVHQWDWLRQ�� $OWKRXJK�836&� UHSUHVHQWV� RQO\� ��� WR� ��� RI� HQGRPHWULDO� FDQFHU� FDVHV�� LW� LV� RI� SDUWLFXODU� LQWHUHVW�EHFDXVH�RI�WKH�DJUHVVLYH�FOLQLFDO�FRXUVH�DQG�SRRU�SURJQRVLV�DVVRFLDWHG�ZLWK�WKH�GLVHDVH� �
836&� KLVWRORJLFDOO\� UHVHPEOHV� SDSLOODU\� VHURXV� FDUFLQRPD� RI� WKH� RYDU\� � 8QOLNH� W\SLFDO� HQGRPHWULDO� FDUFLQRPD��SDWLHQWV�ZLWK�836&�RIWHQ�KDYH�H[WUDXWHULQH�GLVHDVH�VLPXODWLQJ�WKH�EHKDYLRXU�RI�RYDULDQ�FDUFLQRPD� � 5HFXUUHQFH�UDWHV�DPRQJ�SDWLHQWV�ZLWK�836&�DUH�H[WUHPHO\�KLJK���� ������ZLWK�WKH�PDMRULW\�RI�WXPRUV�UHFXUULQJ�LQ�WKH�DEGRPHQ� �
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7KLV� UHSRUW� GHDOV� ZLWK� H[SHULHQFH� DW� 66.�0DWHUQLW\�DQG�:RPHQ·V�+HDOWK� 7HDFKLQJ�+RVSLWDO�� $QNDUD�� LQ�PDQDJLQJ� WKH� SDWLHQW� ZLWK� 836&�� ,Q� WKH� FXUUHQW�VWXG\��ZH�UHSRUW�RQ�WKH�FOLQLFDO�KLVWRU\��WUHDWPHQW�DQG�IROORZ�XS�RI�WHQ�ZRPHQ�ZLWK�836&�
3$7,(176�$1'�0(7+2'6
$� WRWDO�RI� � ����SDWLHQWV�ZLWK�HQGRPHWULDO� FDUFLQRPD�ZHUH�UHFRUGHG�DW�66.�0DWHUQLW\�DQG�:RPHQ·V�+HDOWK�7HDFKLQJ� +RVSLWDO�� $QNDUD�� EHWZHHQ� -DQXDU\� �����DQG�6HSWHPEHU�������IRXUWHHQ��������ZHUH�GLDJQRVHG�WR�KDYH�836&�
&OLQLFDO�)HDWXUHV0HGLFDO�UHFRUGV�ZHUH�DEVWUDF WHG�IRU�DJH��UHSURGXFWLYH�KLVWRU\�� KLVWRU\� RI� GLDEHWHV� PHOOLWXV�� K\SHUWHQVLRQ��REHVLW\� �GHILQHG� DV� %0,t ��� NJ�P���� VXUJLFDO� VWDJH��SHUVLVWHQW��UHFXUUHQW�RU�PHWDVWDWLF�GLVHDVH�
6XUJLFDO� VWDJLQJ� ZDV� SHUIRUPHG� DFFRUGLQJ� WR� WKH�FULWHULD� DGRSWHG� E\� WKH� ,QWHUQD WLRQDO� )HGHUDWLRQ� RI�2EVWHWULFV� DQG�*\QHFRORJ\� �),*2�� ����� $OO� SDWLHQWV�ZHUH�RSHUDWHG�RQ�DQG�VWDJHG�VXUJLFDOO\�
+LVWRSDWKRORJ\$OO� SDWKRORJLF� VOLGHV� ZHUH� UHYLHZHG� E\� WKH� VDPH�SDWKRORJLVW� �g�$�� DQG� FRQILUPHG� WR� EH� 836&�DFFRUGLQJ� WR� WKH�FULWHULD�GHILQHG�SUH YLRXVO\� �������$OO�K\VWHUHFWRP\�PDWHULDOV�ZHUH� HYDOXDWHG� IRU� WKH�GHSWK�RI� P\RPHWULDO� LQILOWUDWLRQ�� YHVVHO� LQYDVLRQ�� FHUYLFDO��DGQH[LDO�DQG�O\PSK�QRGH�LQYROYHPHQW��7KH�GHSWK�RI�P\RPHWULDO� LQILOWUDWLRQ� ZDV� FODVVLILHG� DV� ���LQWUDPXFRVDO�����OHVV�WKDQ�KDOI�RI� WKH�P\RPHWULXP�����PRUH� WKDQ� KDOI� RI� WKH�P\RPHWULXP��9HVVHO� LQYDVLRQ�ZDV�FRQVLGHUHG�SRVLWLYH�ZKHQ�WXPRU�FHOOV�ZHUH�IRXQG�ZLWKLQ�VSDFHV�OLQHG�E\�HQGRWKHOLXP��
7UHDWPHQW7RWDO� DEGRPLQDO� K\VWHUHFWRP\� DQG� ELODWHUDO�VDOSKLQJR�RRSKRUHFWRP\� ZLWK� SHOYLF� DQG� SDUDD RUWLF�O\PSKDGHQHFWRP\� ZDV� SHUIRUPHG� IRU� DOO� SDWLHQWV��,QIUDFROLF�RPHQWHFWRP\�ZDV�URXWLQHO\�SHUIRUPHG�DQG�SHULWRQHDO� ZDVKLQJV� ZHUH� REWDLQHG� IURP� HYHU\�SDWLHQW�� 6XUJHU\� ZDV� IROORZHG� E\� YDJLQDO� DQG� SHOYLF�LUUDGLDWLRQ�� $W� WKH� WLPH� RI� UHODSVH�� WUHDWPHQW� ZDV�LQGLYLGXDOL]HG� DQG� SDWLHQWV� ZHUH� WUHDWHG� ZLWK�FLVSODWLQ�EDVHG�FKHPRWKHUDS\�
)ROORZ�XS)ROORZ�XS� H[DPLQDWLRQV� ZHUH� SHUIRUPHG� DW� 66.�0DWHUQLW\� DQG� :RPHQ·V� +HDOWK� 7HDFKLQJ� +RVSLWDO��$QNDUD�� 'HSDUWPHQW� RI� *\QHFRORJLFDO� 2QFRORJ\��$IWHU�WKH� LQLWLDO�RSHUDWLRQ��SDWL HQWV�ZHUH�IROORZHG�XS�

HYHU\� WKUHH�PRQWKV�IRU�WZR�\HDUV�� ,I�GHDG�� WKH�FDXVH�RI� GHDWK� ZDV� GHILQHG� DQG� ZDV� UHFRUGHG� DV� HLWKHU�GHDWK� IURP� HQGRPHWULDO� FDUFLQRPD� RU� GHDWK� IURP�LQWHUFXUUHQW�GLVHDVH�
)RXU� SDWLHQWV� ZHUH� H[FOXGHG� IURP� WKH� VWXG\�� RQH�SDWLHQW� ZDV� ORVW� WR� IROORZ�XS�� WZR� SDWLHQWV� KDYLQJ�EHHQ� RSHUDWHG� DW� RWKHU� FHQWHUV� UHIHUULQJ� WR� RXU�LQVWLWXWLRQ� DIWHUZDUGV� DQG� RQH� ZRPDQ� EHFDXVH� RI�EHLQJ� PHGLFDOO\� LQRSHUDEOH� ZKR� XQGHUZHQW� SULPDU\�UDGLRWKHUDS\��7KH�GLDJQRVLV�RI� UHFXUUHQW�GLVHDVH�ZDV�EDVHG�RQ�FOLQLFDO�DQG�UDGLRORJLF�H[DPLQDWLRQV�
6XUYLYDO�DQG�6WDWLVWLFDO�$QDO\VLV$FWXULDO� GLVHDVH� VSHFLILF� VXUYLYDO� UDWH� ZDV� FDOFXODWHG�E\� /LIH�7DEOH� ZLWK� WKH� KHOS� RI� D� FRPPHUFLDOO\�DYDLODEOH� SURJUDPPH� EDVHG� RQ� 6366� ����� IRU�:LQGRZV��:LOFR[RQ��*HKDQ��VWDWLVWLF�ZDV�SHUIRUPHG�IRU�FRPSDULQJ�SURJQRVWLF�IDFWRUV�UHODWHG�ZLWK�DFWXULDO�GLVHDVH�VSHFLILF�VXUYLYDO�
5(68/76
3DWLHQW�&KDUDFWHULVWLFV7KH�PHDQ�DJH�RI�SDWLHQWV�DW�WKH�WLPH�RI�GLDJQRVLV�ZDV�IRXQG� WR� EH� ����� \HDUV� �UDQJH�� ��� WR� ��� \HDUV��� 7KH�SUHVHQWLQJ�V\PSWRP�ZDV�SRVWPHQRSDXVD O�EOHHGLQJ�LQ�QLQH�RI�WHQ�ZRPHQ��2QH�SDWLHQW�ZDV�RQ�K\SHUWHQVLYH�PHGLFDWLRQ� EXW� ZLWK� QRUPDO� EORRG� SUHVVXUH� DW� WKH�WLPH� RI� GLDJQRVLV� ZKLOH� WZR� ZHUH� ZLWK� SUH �H[LVWLQJ�LQVXOLQ�GHSHQGHQW� GLDEHWHV� PHOOLWXV�� )LYH� SDWLHQWV�ZHUH�LGHQWLILHG�WR�EH�REHVH�ZLWK�D�%0,�P RUH�WKDQ����NJ�P��� 7ZR� � � SDWLHQWV�ZHUH� QXOOLSDURXV�� RWKHUV� KDG�PRUH� WKDQ� RQH� FKLOG�� 7KH�PHDQ� QXPEHU� RI� SDULWLHV�IRU� DOO� SDWLHQWV� LQFOXGHG� ZDV� IRXQG� WR� EH� ��� r�����UDQJH�� ������� &$����� GHWHUPLQDWLRQ� DW� DGPLVVLRQ�UHYHDOHG�D�OHYHO�RI�&$�����t ���8�PO�LQ�ILYH�ZRPHQ��7KH� GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� SDWLHQWV� DUH�VKRZQ�LQ�7DEOH���
(LJKW� SDWLHQWV� ������ KDG� ),*2� 6WDJH� ,,,� DQG� ,9�GLVHDVH�ZKHUHDV�WZR�SDWLHQWV�VKRZHG�6WDJH�,,�WXPRUV��2I� HLJKW� SDWLHQWV� ZLWK� DGYDQFHG� GLVHDVH�� WKUHH� ZHUH�DVVLJQHG�WR�6WDJH�,,,$�EHFDXVH RI�SRVLWLYH�SHULWRQHDO�F\WRORJ\�DQG�WKUHH�ZHUH�DVVLJQHG�WR�6WDJH�,,,&�RQ�WKH�EDVLV� RI� UHWURSHULWRQHDO� O\PSK� QRGH� LQYROYHPHQW��7ZR�SDWLHQWV�ZHUH�VWDJHG�DV�6WDJH�,9%�EHFDXVH�RI�WKH�PDFURVFRSLF� GLVHDVH� GHWHFWHG� LQ� RPHQWXP�� 7KH�VXUJLFRSDWKRORJLFDO� VWDJH� DQG� PRUSKRORJLF� IHDWXUHV�DUH�VKRZQ�LQ�7DEOH���
7UHDWPHQW�DQG�2XWFRPH'LDJQRVLV�ZDV�HVWDEOLVKHG�E\�GLODWDWLRQ�DQG�FXUHWWDJH�LQ�DOO�ZRPHQ��$OO�SDWLHQWV�XQGHUZHQW�WRWDO�DEGRPLQDO�
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7DEOH��� 'HPRJUDSKLF�FKDUDFWHULVWLFV�RI�SDWLHQWV�ZLWK�836&��YHUVXV�UHODSVH�UDWH�
&KDUDFWHULVWLF 1R ��� 5HODSVH ���$JH��\HDUV� ��� � ���� � ����������� � ���� � ������3DULW\ 1XOOLSDURXV � ���� � ���0XOWLSDURXV � ���� � ������3UHVHQWLQJ�V\PSWRP3RVWPHQRSDXVDO�EOHHGLQJ � ���� � ������$EGRPLQDO�SDLQ � ���� � �����'LDEHWHV�0HOOLWXV <HV � ���� � ����1R � ���� � ����+\SHUWHQVLRQ <HV � ��� � ���1R � ���� � ������2EHVLW\ <HV � ���� � ����1R � ���� � ����,QLWLDO�&$�����OHYHOt���8�PO � ���� � ��������8�PO � ���� � ����

7DEOH��� 7KH�PRUSKRORJLF�IHDWXUHV�RI�WKH�SDWLHQWV�ZLWK�836&�YHUVXV�UHODSVH�UDWH�
&KDUDFWHULVWLF 1R ��� 5HODSVH ���6XUJLFDO�6WDJH 6WDJH�,,% � ���� � �����6WDJH�,,,$ � ���� � ������6WDJH�,,,& � ���� � ���6WDJH�,9% � ���� � ����0\RPHWULDO�LQYDVLRQ 1RQH � ��� � ������� � ���� � ����!��� � ���� � ����9HVVHO�LQYDVLRQ <HV � ���� � ������1R � ���� � �����&HUYLFDO�LQYROYHPHQW <HV � ���� � ������1R � ���� � ������$GQH[LDO�PHWDVWDVLV <HV � ���� � ������1R � ���� � ����3HULWRQHDO�ZDVKLQJ 3RVLWLYH � ���� � ����1HJDWLYH � ���� � ����/\PSK�QRGH�LQYROYHPHQW1RQH � ���� � ������3HOYLF�DQG�SDUDDRUWLF � ���� � ����

K\VWHUHFWRP\� DQG� ELODWHUDO� VDOSKLQJR �RRSKRUHFWRP\�ZLWK� SHOYLF� DQG� SDUDDRUWLF� O\PSKDG HQHFWRP\�FRPELQHG� ZLWK� LQIUDFROLF� RPHQWHFWRP\�� ,Q� IRXU� RI�WKHVH� SDWLHQWV� ������ SRVLWLYH� O\PSK� QRGHV� ZHUH�IRXQG�� $IWHU� VXUJHU\�� HLJKW� ZRPHQ� ZHUH�PDFURVFRSLFDOO\� IUHH� RI� GLVHDVH�� ,Q� RQH� ZRPDQ��UHVLGXDO�GLVHDVH�ZDV�! ��FP�DQG�LQ�RQH�ZRPDQ�LW�ZDV�����FP�

$� WRWDO� GRVH� RI� ����� F*\� H[WHUQDO� EHDP� LUUDGLDWLRQ��(57�� RI� WKH� SHOYLV� LQ� GDLO\� IUDFWLRQV� RI� ���� F*\�FRPELQHG�ZLWK� D� WRWDO� GRVH� RI� ����� F*\� KLJK� GRVH�UDWH� EUDFK\WKHUDS\� �+'5%�� ZDV� SHUIRUPHG� IRU� DOO�SDWLHQWV� IROORZLQJ� VXUJHU\� �WKUHH� IUDFWLRQV�RI�+'5%�ZLWK�RQH�ZHHN�LQWHUYDOV��ZKHUH�WKH�IUDFWLRQ�GRVH�ZDV������ F*\��� )LYH� SDWLHQWV� KDG� UHFXUUHQW� GLVHDVH��GHILQHG� DV� QHZ� HYLGHQFH� RI� GLVHDVH� �� PRQWKV� RU�



���

7DEOH��� 7KH�VLWH�DQG�WLPH�RI�UHFXUUHQW�GLVHDVH�LQ�SDWLHQWV�ZLWK�836&�
1R 6LWH�RI�UHFXUUHQFH 7LPH�RI�UHFXUHQFH 6WDWXV� $EGRPLQDO�PDVV�EHWZHHQ�WUDQVYHUVH�FRORQ�DQG�VWRPDFK��DEGRPHQ� ���PRQWKV $OLYH�ZLWK�WXPRU

� $VFLWHV��DEGRPHQ� ��PRQWKV 'HDG�RI�FDQFHU� 6SOHHQ��DEGRPHQ� ���PRQWKV $OLYH�ZLWK�WXPRU� 6XSUDUHQDO�JODQG��UHWURSHULWRQHXP� ��PRQWKV $OLYH�ZLWK�WXPRU� $VFLWHV��DEGRPHQ� ���PRQWKV $OLYH�ZLWK�WXPRU
7DEOH��� 7KH���\HDU�DFWXULDO�GLVHDVH�VSHFLILF�VXUYLYDO�LQ�YDULRXV�FOLQLFDO�DQG�KLVWRSDWKRORJLFDO�IHDWXUHV�RI�836&�

&KDUDFWHULVWLF Q ��\HDU�DFWXULDO�GLVHDVH�VSHFLILF�VXUYLYDO���� :LOFR[RQ��*HKDQ�S�YDOXH),*2�6WDJH� ,, � ��,,,�DQG�,9 � ���� ���0\RPHWULDO�,QYDVLRQ ���� � ����!��� � ���� ����/96, <HV � ����1R � ��� ����&HUYLFDO�LQYROYHPHQW <HV � ����1R � ��� ����$GQH[LDO�PHWDVWDVLV <HV � ��1R � �� ����3HULWRQHDO�ZDVKLQJ 3RVLWLYH � ��1HJDWLYH � ���� ����,QLWLDO�&$�����OHYHO t ���8�PO � ��������8�PO � � �����5HWURSHULWRQHDO�O\PSK�QRGH�LQYROYHPHQW�<HV � ����1R � �� ����
PRUH�DIWHU�WHUPLQDWLRQ�RI�LQLWLDO�WUHDWPHQW��IROORZLQJ�LUUDGLDWLRQ�� 7KRVH� SDWLHQWV� H[SHULHQFLQJ� UHFXUUHQW�GLVHDVH� ZHUH WUHDWHG� ZLWK� LQWUDYHQRXV� FLVSODWLQ� ����PJ�P��� DQG� GR[RUXELFLQ� ���� PJ�P ��� HYHU\� WKUHH�ZHHNV�IRU�VL[�FRXUVHV��7KH�VLWH�DQG�WLPH�RI�UHFXUUHQW�GLVHDVH�LV�VKRZQ�LQ�7DEOH���
7KH� PHGLDQ� GXUDWLRQ� RI� IROORZ �XS� ZDV� ��� PRQWKV��UDQJH�� ����� PRQWKV��� 7KH� � �\HDU� DFWXULDO� GLVHDVH�VSHFLILF� VXUYLYDO� UDWH� ZDV� IRXQG� WR� EH� ������� 7KH�PHGLDQ�RYHUDOO�VXUYLYDO�ZDV������PRQWKV��7KH�� �\HDU�DFWXULDO� GLVHDVH� VSHFLILF� VXUYLYDO� DFFRUGLQJ� WR�SDWKRORJLF� VWDJH� LV�GHPRQVWUDWHG� LQ�)LJXUH����$W� WKH�WLPH� RI� UHSRUWLQJ�� WZR� SDWLHQWV� DUH� DOLYH ZLWK� QR�HYLGHQFH� RI� GLVHDVH�ZKLOH� IRXU� DUH� DOLYH�ZLWK� WXPRU��+RZHYHU��IRXU�ZRPHQ�DUH�GHDG�RI�GLVHDVH�
7KH���\HDU�DFWXULDO�GLVHDVH�VSHFLILF�VXUYLYDO�DV�UHODWHG�WR� VXUJLFDO� VWDJH�� P\RPHWULDO� LQILOWUDWLRQ�� YHVVHO�

LQYDVLRQ�� FHUYLFDO� LQYROYHPHQW�� DGQH[LDO� PHW DVWDVLV��SHULWRQHDO� ZDVKLQJV� DQG� UHWURSHULWRQHDO� O\PSK� QRGH�LQYROYHPHQW�E\�:LOFR[RQ� �*HKDQ�� VWDWLVWLF� LV� VKRZQ�LQ�7DEOH����7KH���\HDU�DFWXULDO�GLVHDVH�VSHFLILF�VXUYLYDO�DFFRUGLQJ�WR� LQLWLDO�&$ �����DQWLJHQ�OHYHO� LV�VKRZQ�LQ�)LJXUH���
',6&866,21
836&�LV�D�KLJKO\�DJUHVVLYH�W\SH�RI�HQGRPHWULDO�FDQFHU�WKDW� RFFXUV� LQ� WKH� DEVHQFH� RI� K\SHUHVWURJHQLVP� DQG�HQGRPHWULDO�K\SHUSODVLD� � %LRORJLFDOO\��836&�EHORQJV�WR� D� GLVWLQFW� JURXS� RI� DJUHVVLYH� QHRSODVPV� RI� WKH�H[WHQGHG�0XOOHULDQ� HSLWKHOLXP� WKDW� DUH� FKDUDFWHUL]HG�E\�K\SRHVWURJHQLVP��DGYDQFHG�GLVHDVH�DW�GLDJQRVLV��D�VHURXV� SDSLOODU\� KLVWRW\SH� DQG� D� GLVPDO� SURJQRVLV� �836&� KDV� EHHQ� DVVRFLDWHG� ZLWK� DQ� LQFUHDVHG�SURSHQVLW\� IRU� H[WUDXWHULQH� VSUHDG� � (YHQ� ZKHQ� WKH�SULPDU\� OHVLRQ� LV� VPDOO�� LW� H[KLELWV� D� SURSHQVLW\� IRU�
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)LJXUH��� 7KH���\HDU�DFWXULDO�GLVHDVH�VSHFLILF�VXUYLYDO�DFFRUGLQJ�WR�HDUO\�DQG�DGYDQFHG�GLVHDVH�

)LJXUH��� 7KH���\HDU�DFWXULDO�GLVHDVH�VSHFLILF�VXUYLYDO�DFFRUGLQJ�WR�LQLWLDO�&$�����OHYHO�
HDUO\� P\RPHWULDO� LQYDVLRQ�� O\PSK�YDVFXODU� VSDFH�LQYROYHPHQW� DQG� PHWDVWDWLF� LQWUDDEGRPLQDO� DQG�O\PSKDWLF� VSUHDG� �� 6XUYLYDO� UDWHV� RI� QRW� PRUH� WKDQ�����DUH�FRPPRQO\� UHSRUWHG�HYHQ� IRU� WXPRUV�ZKLFK�DSSHDU�WR�EH�FRQILQHG�WR�WKH�XWHUXV� �
7KH�UHSRUWHG�IUHTXHQF\�RI�836&� YDULHV�IURP����WR�����RI�DOO�HQGRPHWULDO�FDUFLQRPDV� �������� 2XU�ILQGLQJ�RI� ����� LV� VLJQLILFDQWO\� ORZHU� WKDQ� WKH� SUHYLRXVO\�UHSRUWHG�LQFLGHQFHV�
7KH�PHDQ� DJH�RI�SDWLHQWV�ZLWK�836&� LV� UHSRUWHG� WR�EH� UHODWLYHO\� KLJK�� %DQFKHU �7RGHVD� HW� DO�� � UHSRUWHG�WKH�PHDQ�DJH�RI�SDWLHQWV�ZLWK�836&�WR�EH������\HDUV��7KH�PHDQ�DJH�DW�836&�DW�GLDJQRVLV�ZDV�UHSRUWHG�WR�EH����\HDUV�E\�5RVHQEHUJ�HW�DO� �� 7KH�PHDQ�DJH�RI�WKH�SDWLHQWV�ZDV������ \HDUV� LQ�RXU� VHULHV��2XU� ILQGLQJ�RI�

����� \HDUV� DSSHDUV� WR� EH� DOPRVW� D� GHFDGH� \RXQJHU�ZKHQ�FRPSDUHG�ZLWK�SUHYLRXV�UHSRUWV�
3RVWPHQRSDXVDO�EOHHGLQJ� LV� UHSRUWHG� WR�EH� WKH�PRVW�IUHTXHQW�V\PSWRP�LQ�836&� �� ,Q�QLQH�RI�WHQ�SDWLHQWV��SRVWPHQRSDXVDO�EOHHGLQJ� OHG� WR� WKH�GLDJQRVLV� LQ�RXU�VHULHV� ZKHUHDV� ��� RI� ��� SDWLHQWV� LQ� WKH� VHULHV� RI�%DQFKHU�7RGHVFD� HW� DO�� � SUHVHQWHG� ZLWK�SRVWPHQRSDXVDO�EOHHGLQJ��+RZHYHU��REHVLW\��GLDEHWHV�DQG�K\SHUWHQVLRQ�DUH�QRW�DV�FORVHO\� UHODWHG� WR�836&�DV� WKH\� DUH� WR� WKH� XVXDO� HQGRPHWULRLG�DGHQRFDUFLQRPD�
,Q� WKH� SUHVHQW� VWXG\�� WKH� � �\HDU� DFWXULDO� GLVHDVH�VSHFLILF�VXUYLYDO�UDW H�LQ�836&�ZDV�IRXQG�WR�EH��������7KH� ��\HDU� RYHUDOO� VXUYLYDO� SUREDELOLW\� � IRU� SDWLHQWV�ZLWK� ),*2�6WDJH� ,,,�� ,9�836&�ZDV� UHSRUWHG� WR� EH������� � ZKLOH�5RVHQEHUJ�HW� DO�� �� UHSRUWHG� WKDW�����RI�6WDJH�,�836&�SDWLHQWV�ZHUH�GHDG�RI� WKHLU�GLVHDVH��7KH�PHGLDQ�RYHUD OO� VXUYLYDO�ZDV������PRQWKV� LQ�RXU�VHULHV��+R�HW�DO�� �� UHSRUWHG�WKH�RYHUDOO�VXUYLYDO�DV����PRQWKV�LQ�D�VHULHV�RI����FDVHV�ZLWK�836&�
&LULVDQR� HW� DO�� �� UHSRUWHG� WKDW� ZKHQ� 836&� ZDV�FRQILQHG� WR� WKH� HQGRPHWULXP�� SDUDDRUWLF� PHWDVWDVHV�RFFXUUHG� LQ� ���� RI� FDVH V� ZKLOH� H[WUDXWHULQH�PHWDVWDVHV� RFFXUUHG� LQ� ���� RI� 836&� WXPRUV�FRQILQHG� WR� WKH� LQQHU� RQH �KDOI� RI� P\RPHWULXP��� ,W�ZDV� UHSRUWHG� WKDW� WKH� � �\HDU� RYHUDOO� VXUYLYDO�SUREDELOLW\� GHFUHDVHG� DV� ),*2� 6WDJH� DQG� WKH�SUHVHQFH�RI�O\PSK�QRGH�PHWDVWDVHV�LQFUHDVHG� �
:H� ZHUH� XQDEOH� WR� GHILQH� WKH� GHSWK� RI� P\RPHWULDO�LQILOWUDWLRQ�� YHVVHO� LQYDVLRQ�� FHUYLFDO� LQYROYHPHQW��DGQH[LDO� PHWDVWDVLV�� SRVLWLYH� SHULWRQHDO� ZDVKLQJ��UHWURSHULWRQHDO� O\PSK� QRGH� LQYROYHPHQW� DV�SURJQRVWLF� IDFWRUV� E\� :LOFR[RQ� VWDWLVWLF� �7DEOH� ����,QWHUHVWLQJO\��:LOFR[RQ�VWDWLVWLF�UHYHDOHG�WKDW�SDWLHQWV�ZLWK� HOHYDWHG�&$����� OHYHOV� DW� GLDJQRVLV� � GLG� EHWWHU�WKDQ� SDWLHQWV� ZLWK� LQLWLDO� &$ ����� OHYHOV� DW� QRUPDO�UDQJHV�� $EUDPRYLFK� HW� DO�� �� UHSRUWHG� WKDW� ��� RI� ���SDWLHQWV�ZLWK�836&�ZHUH�ZLWK�HOHYDWHG�&$�����OHYHOV�SULRU� WR� FKHPRWKHUDS\� DQG� FRQFOXGHG� &$ �����DQWLJHQ� OHYHO� WR� EH� D� XVHIXO� LQGLFDWRU� RI� GLVHDVH��UHVSRQVH� RU� SURJUHVVLRQ� LQ� ZRPHQ� ZLWK� 836&��+RZHYHU�� QR� UHODWLRQVKLS� EHWZHHQ� LQLWLDO� &$ �����OHYHO� DQG� SURJQRVLV� ZDV� UHSRUWHG� LQ� WKH� VWXG\� RI�$EUDPRYLFK� HW� DO�� ���� $OWKRXJK� DOO� SDWLHQWV� LQ� RXU�VHULHV� ZLWK� HOHYDWHG� &$����� OHYHOV� DW� GLDJQRVLV�H[SHULHQFHG� � UHFXUUHQFHV�� WKH� � �\HDU� GLVHDVH� VSHFLILF�VXUYLYDO�ZDV�VLJQLILFDQWO\�EHWWHU�LQ�WKHVH�SDWLHQWV�ZKHQ�FRPSDUHG� WR� SDWLHQWV� ZLWK� QRUPDO� &$ ����� DQWLJHQ�OHYHOV� DW� GLDJQRVLV�� ,Q� V SLWH� RI� WKH� IDFW� WKDW� WKH�QXPEHU� RI� SDWLHQWV� LQ� RXU� VHULHV� LV� YHU\� OLPLWHG�� ZH�



���

VXJJHVW� WKDW� HOHYDWHG� &$����� DQWLJHQ� OHYHOV� DW�GLDJQRVLV� RI� 836&� PLJKW� EH� D� PDUNHU� RI� UHFXUUHQW�GLVHDVH� DV� ZHOO� DV� DQ� LQGLFDWRU� RI� UHVSRQVH� WR�FLVSODWLQ�EDVHG� FKHPRWKHUDS\�� ,W� VKRXOG� EH�HPSKDVL]HG� WKDW� WKHVH� SUHOLPLQDU\� UHVXOWV� VKRXOG� EH�LQWHUSUHWHG� FDXWLRXVO\� DQG� VKRXOG� EH� FRQILUPHG� LQ�ODUJHU�VWXGLHV�
%HFDXVH�HYHQ�WKH�HDUOLHVW�VWDJH�RI�GLVHDVH�LV�DVVRFLDWHG�ZLWK� D� SRRU� SURJQRVLV�� D� FDVH� FDQ� EH� PDGH� IRU�RIIHULQJ� DGMXYDQW� WKHUDS\ WR� DOO� SDWLHQWV� GLDJQRVHG�ZLWK� 836&��� 7KH� HIIHFW� RI� SRVWRSHUDWLYH� DGMXYDQW�WKHUDS\� RQ� WKH� RXWFRPH� RI� SDWLHQWV� ZLWK� SDSLOODU\�VHURXV� FDUFLQRPD� KDV� EHHQ� FRQWURYHUVLDO�� 6HYHUDO�DXWKRUV� KDYH� GHVFULEHG� D� FRPSOHWH� UHVSRQVH� WR�FLVSODWLQ�EDVHG� FKHPRWKHUDS\�� ZKHUHDV� RWKHUV� KDYH�UHSRUWHG� 836&� WR� EH� UHODWLYHO\� UHVLVWDQW� WR�FKHPRWKHUDS\�������� +RZHYHU�� WKH� UHVXOWV� RI�FKHPRWKHUDS\� DV� WUHDWPHQW� LQ� D� UHFXUUHQW� GLVHDVH�VHWWLQJ� KDYH� EHHQ� GLVDSSRLQWLQJ�� 0LQLPDO� RYHUDOO�UHVSRQVH� UDWHV� RQ� WKH� RUGHU� RI� ���� KDYH� EHHQ�UHSRUWHG� LQ� PRVW� VHULHV��������� +RZHYHU�� DOO� SDWLHQWV�H[SHULHQFLQJ� UHFXUUHQFHV� LQ� RXU� VHULHV� ZHUH� WUHDWHG�ZLWK�FLVSODWLQ�DQG�GR[RUXELFLQ��2I�WKRVH��RQH�LV�DOLYH�ZLWK�QR�HYLGHQFH�RI�GLVHDVH�� WKUHH� DUH� DOLYH�ZLWK� WKH�WXPRU�DQG�RQH�LV�GHDG�RI�WKH�GLVHDVH�
$OWKRXJK�UDGLDWLRQ�WKHUDS\�KDV�EHHQ�WKH�PDLQVWD\�RI�DGMXYDQW� WKHUDS\� LQ� HQGRPHWULDO� FDUFLQRPD�� WKH�UHVXOWV�RI�WKLV�WUHDWPHQW�PRGDOLW\�LQ�836&�KDYH�EHHQ�GLYHUVH������ %DQFKHU�7RGHVFD� HW� DO�� � UHSRUWHG� WKH���\HDU� � RYHUDOO� VXUYLYDO� SUREDELOLW\� WR� EH� ���� IRU�SDWLHQWV ZLWK�836&� WUHDWHG�ZLWK� UDGLRWKHUDS\� DORQH��2QO\� WZR� RI� ILYH� SDWLHQWV� WUHDWHG� ZLWK� DGMXYDQW�UDGLRWKHUDS\� DUH� DOLYH� LQ� RXU� VHULHV�� ,W� VKRXOG� EH�HPSKDVL]HG� WKDW�SDWLHQWV�ZLWK� UHFXUUHQW�GLVHDVH�ZKR�ZHUH� WUHDWHG� ZLWK� FLVSODWLQ�EDVHG� FKHPRWKHUDS\� DUH�QRW� HYDOXDWHG� LQ� WKLV� FRQFHSW�� 5HJDUGLQJ� WR� WKHVH�UHVXOWV�� ZH� FRQVLGHU� WKDW� ZKROH� SHOYLF� LUUDGLDWLRQ�FRPELQHG� ZLWK� +'5%� DSSHDUV� WR� EH� LQDGHTXDWH� LQ�WKH�DGMXYDQW�WKHUDS\�RI�836&�
2Q� WKH� RWKHU� KDQG�� 0DOOLSHGGL� HW� DO�� �� UHSRUWHG� D����� VXUYLYDO� UDWH� LQ� ���SDWLHQWV� WUHDWHG�ZLWK�ZKROH�DEGRPHQ� UDGLDWLRQ� WKHUDS\� �:$57��� ,Q� FRQWUDVW��)UDQN� HW� DO�� �� UHSRUWHG� QR� EHQHILW� IURP�:$57�� ,Q�ERWK�RI�WKHVH�VWXGLHV� WKH�SDWLHQWV�ZKR�VXUYLYLHG�KDG�HDUO\�VWDJH�WXPRUV��
5RVHQEHUJ�HW�DO���� UHSRUWHG�WKH�UHFXUUHQFH�UDWH�WR�EH����� DPRQJ� SDWLHQWV� ZLWK� � 6WDJH� ,� 836&�� 7KH�UHFXUUHQFH� UDWH� ZDV� IRXQG� WR� EH� ���� LQ� RXU� VWXG\��7KH�PRVW�FRPPRQ�VLWH�RI�UHFXUUHQFH�ZDV�UHSRUWHG�WR�EH� DEGRPHQ� ������ E\� 5RVHQEHUJ� HW� DO�� �� ZKHUHDV�

IRXU� RI� WKH� ILYH� UHFXUUHQFHV� LQ� RXU� VHULHV� ORFDWHG� LQ�WKH� DEGRPLQDO� FDYLW\� �7DEOH� ���� 0RUH� WKDQ� ���� RI�UHODSVHV� KDYH� EHHQ� UHSRUWHG� WR� RFFXU� ZLWKLQ� ���PRQWKV������ 2XU�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�WKH�ODWWHU�ILQGLQJ��7DEOH����
$OWKRXJK�RXU�VWXG\�LV�RI�OLPLWHG�QXPEHUV��ZH�ZDQW�WR�SRLQW� RXW� WKH� SUREDELOLW\� RI� LQLWLDO� &$����� DQWLJHQ�OHYHO�WR�VHUYH�DV�DQ�LQGLFDWRU�RI�UHFXUUHQW�GLVHDVH�DQG�SRWHQWLDO�UHVSRQVH�WR�FKHPRWKHUDS\�LQ�836&��/DUJHU�VWXGLHV� FRQFHUQLQJ� ZLWK� IXOO� VXUJLFRSDWKRORJLFDO�VWDJLQJ� DUH� QHHGHG� LQ� RUGHU� WR� FRQILUP� WKHVH�SUHOLPLQDU\�GDWD�
2XU�UHVXOWV�LQGLFDWH�WKDW�SRVWRSHUDWLYH�WUHDWPHQW�ZLWK�ZKROH� SHOYLF� LUUDGLDWLRQ� FRPELQHG� ZLWK� +'5%�DSSHDUV� WR� EH� LQDGHTXDWH� LQ� WKH� DGMXYDQW� WKHUDS\� RI�SDWLHQWV� ZLWK� 836&�� )XUWKHU� LPSURYHPHQW� LQ�WUHDWPHQW�UHJLPHQV�LV�UHTXLUHG�WR�HIIHFWLYHO\�DOWHU�WKH�SRRU�SURJQRVLV�DVVRFLDWHG�ZLWK�WKLV�FRQGLWLRQ���
5()(5(1&(6
�� *LWVFK� *�� )ULHGODQGHU� 0/�� :DLQ� *9�� +DFNHU� 1)�� 8WHULQH� SDSLOODU\� VHURXV�FDUFLQRPD��$�&OLQLFDO�6WXG\��&DQFHU��������������������� %ULVWRZ�5(��(QGRPHWULDO�FDQFHU��&XUU�2SLQ�2QFRO�������������������� 'XQWRQ� &-�� %DLVDUD� *�� 0F� )DUODQG� 0�� +HUQDQGH] (�� 8WHULQH� SDSLOODU\� VHURXV�FDUFLQRPD��D�UHYLHZ��2EVWHW�*\QHFRO�6XUY�������������������� %DQFKHU�7RGHVFD�'��1HXQWHXIHO�:��:LOOLDPV�.(�HW�DO�� ,QIOXHQFH�RI�SRVWRSHUDWLYH�WUHDWPHQW�RQ�VXUYLYDO�LQ�SDWLHQWV�ZLWK�XWHULQH�SDSLOODU\�VHURXV�FDUFLQRPD��*\QHFRO�2QFRO�������������������� ),*2�6WDJHV�������5HYLVLRQ��*\QHFRO�2QFRO��������������������� +HQGULFNVRQ�0��5RVV�-��(LIHO�3��0DUWLQH]�$��.HPSVRQ�5��8WHULQH�SDSLOODU\�VHURXV�FDUFLQRPD�� D� KLJKO\�PDOLJQDQW� IRUP�RI� HQGRPHWULDO� DGHQRFDUFLQRPD��$P� -�6XUJ�3DWKRO������������������� .XUPDQ� 5-�� 1RUULV� +-�� (QGRPHWULDO� FDUFLQRPD�LQ� .XUPDQ� 5-� �HG��� %ODXVWHLQ·V�3DWKRORJ\�RI� WKH� IHPDOH�JHQLWDO� WUDFW��1HZ�<RUN��6SULQJHU�9HUODJ��������SS����������� 0ROO�80��&KDODV�(��$XJHVWH�0��0HDQH\�'��&KXPDV� -��8WHULQH�SDSLOODU\� VHURXV�FDUFLQRPD�HYROYHV�YLD�D�S���GULYHQ�SDWKZD\��+XP�3DWKRO����������������������� 0LOOHU�%��8PSLHUUH�6��7RUQRV�&��%XUNH�7��+LVWRORJLF�FKDUDFWHUL]DWLRQ�RI�XWHULQH�SDSLOODU\�VHURXV�DGHQRFDUFLQRPD��*\QHFRO�2QFRO�������������������� *RII� %$�� .DWR� '�� 6FKPLGW� 5$�� (N� 0�� )HUU\� -$�� 0XQW]� +*� HW� DO�� 8WHULQH�SDSLOODU\�VHURXV�FDUFLQRPD��SDWWHUQV�RI�PHWDVWDWLF�VSUHDG�*\QHFRO�2QFRO��������������������� 3UDW� -��2OLYD�(�� /HUPD�(��9DTXHUR�0��0DWLDV�*XLX�;��8WHULQH� SDSLOODU\� VHURXV�DGHQRFDUFLQRPD��&DQFHU������������������������ 5RVHQEHUJ� 3�� %RHU\G� %�� 6LPRQVHQ (�� $� QHZ� DJUHVVLYH� WUHDWPHQW� DSSURDFK� WR�KLJK�JUDGH�HQGRPHWULDO�FDQFHU�RI�SRVVLEOH�EHQHILW�WR�SDWLHQWV�ZLWK�6WDJH�,�XWHULQH�SDSLOODU\�FDQFHU��*\QHFRO�2QFRO�������������������� &KDPEHUV�-7��0HULQR�0��.RKRUQ�(,��3HVFKHO�5(��6FKZDUW]�3(��8WHULQH�SDSLOODU\�VHURXV�FDUFLQRPD��2EVWHW�*\QHFRO���������������������� 5RVHQEHUJ�3��%ORP�5��+RJEHUJ�7��6LPRQVHQ�(��'HDWK�UDWH�DQG�UHFXUUHQFH�SDWWHUQ�DPRQJ� ���� FOLQLFDO� VWDJH� ,� HQGRPHWULDO� FDQFHU� SDWLHQWV�ZLWK� VSHFLDO� UHIHUHQFH� WR�XWHULQH�SDSLOODU\�VHURXV�FDUFLQRPD��*\QHFRO�2QFRO�������������������� +R�7+��/LP�7/��7DQ�+6��8WHULQH� SDSLOODU\� VHURXV� FDUFLQRPD�WKH�..�+RVSLWDO�H[SHULHQFH��$QQ�$FDG�0HG�6LQJDSRUH���������������������� $EUDPRYLFK�'��0DUNPDQ�0��.HQQHG\�$��:HEVWHU�.��%HOLQVRQ�-��6HUXP�&$�����DV�D�PDUNHU�RI�GLVHDVH�DFWLYLW\�LQ�XWHULQH�SDSLOODU\�VHURXV�FDUFLQRPD��-�&DQFHU�5HV�&OLQ�2QFRO��������������������� 1LFNOLQ� -/�� &RSHODQG� /-�� (QGRPHWULDO� SDSLOODU\� VHURXV� FDUFLQRPD�� SDWWHUQV� RI�VSUHDG�DQG�WUHDWPHQW��&OLQ�2EVWHW�*\QHFRO��������������������� /HYHQEDFN�&��%XUNH�7:��6LOYD�(��0RUULV�0��*HUVKHQVRQ�'0��.DYDJK� --��HW� DO��8WHULQH� SDSLOODU\� VHURXV� FDUFLQRPD� WUHDWHG� ZLWK� FLVSODWLQ�� GR[RUXELFLQ� DQG�F\FORSKRVSKDPLGH��3$&���*\QHFRO�2QFRO���������������������� 3ULFH�9)��&KDPEHUV�6.��&DUFDQJLX�0/��.RKHUQ�(,��6FKZDUW]�3(��&KDPEHUV�-7��,QWUDYHQRXV� FLVSODWLQ�� GR[RUXELFLQ� DQG� F\FORSKRVSKDPLGH� LQ� WKH� WUHDWPHQW� RI�XWHULQH�SDSLOODU\�VHURXV�FDUFLQRPD��*\QHFRO�2QFRO���������������������� 6XWWRQ� *3�� %ULOO� /�� 0LFKDHO� +�� 6WHKPDQ� )%�� (KULFK� &(�� 0DOLJQDQW� SDSLOODU\�OHVLRQV�RI�WKH�HQGRPHWULXP�*\QHFRO�2QFRO���������������������� &KULVWPDQ�-(��.QDSS�6.��+HQGULFNVRQ�05��+RZHV�$(��%DOORQ�6&��7KHUDSHXWLF�DSSURDFKHV� WR� XWHULQH� SDSLODU\� VHURXV� FDUFLQRPD�� D� SUHOLPLQDU\� UHSRUW�� *\QHFRO�2QFRO�������������������
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��� *DOOLRQ�++��9DQ�1DJHOL�-5��3RZHOO�')��'RQDOGVRQ�(6��+LJJLQV�59��.U\VLR�5-��HW�DO��6WDJH�,�VHURXV�SDSLOODU\�FDUFLQRPD�RI�WKH�HQGRPHWULXP��&DQFHU������������������������ 0DOOLSHGGL� 3�� .QDSS� '6�� 7HQJ� 11�� /RQJ�WHUP� VXUYLYDO� ZLWK� DGMXYDQW� ZKROH�DEGRPLQRSHOYLF� LUUDGLDWLRQ� IRU� XWHULQH� SDSLOODU\� VHURXV� FDUFLQRPD�� &DQFHU� ����������������������� )UDQN�$+��7VHQJ�3&��+DIIW\�%*��3DSDGRSRXORV�'3��.DFLQVNL�%0��'RZOLQJ�6:��HW� DO�� $GMXYDQW� ZKROH�DEGRPLQDO� UDGLDWLRQ� WKHUDS\� LQ� XWHULQH� SDSLOODU\� VHURXV�FDUFLQRPD��&DQFHU������������������������
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