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2EMHFWLYH��7R� DVVHVV� WKH� LPSDFW� RI� SDWLHQW� ULVN� VWDWXV� RQ�&RORPELDQ� GHQWLVWV¶� FDULHV� UHODWHG� WUHDWPHQW� GHFLVLRQV� IRU� HDUO\� WR� LQWHUPHGLDWH�
FDULHV�OHVLRQV��,&'$6�FRGH���WR������0HWKRGV��$�ZHE�EDVHG�TXHVWLRQQDLUH�DVVHVVHG�GHQWLVWV¶�YLHZV�RQ�WKH�PDQDJHPHQW�RI�HDUO\�LQWHUPHGLDWH�
OHVLRQV��7KH�TXHVWLRQQDLUH�LQFOXGHG�TXHVWLRQV�RQ�GHPRJUDSKLF�FKDUDFWHULVWLFV��¿YH�FOLQLFDO�VFHQDULRV�ZLWK�UDQGRPLVHG�OHYHOV�RI�FDULHV�ULVN��
DQG� WZR�TXHVWLRQV�RQ�GLIIHUHQW�FOLQLFDO�DQG� UDGLRJUDSKLF�VHWV�RI� LPDJHV�ZLWK�GLIIHUHQW� WKUHVKROGV�RI�FDULHV�� �5HVXOWV��4XHVWLRQQDLUHV�ZHUH�
FRPSOHWHG�E\�����GHQWLVWV��)RU�WKH�WZR�VFHQDULRV�GHVFULELQJ�RFFOXVDO�OHVLRQV�,&'$6�FRGH����GHQWLVWV�FKRVH�WR�SURYLGH�D�SUHYHQWLYH�RSWLRQ�
LQ�����DQG�����RI� WKH�FDVHV��)RU� WKH�DSSUR[LPDO� OHVLRQ� ,&'$6�FRGH��������RI� WKH�GHQWLVWV�FKRVH� WR� UHVWRUH��7KH�PDLQ�¿QGLQJV�RI� WKH�
ELQDU\�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�IRU� WKH�FOLQLFDO�VFHQDULRV�VXJJHVW� WKDW�IRU� WKH�,&'$6�FRGH���RFFOXVDO� OHVLRQV�� WKH�RGGV�RI�D�KLJK�FDULHV�
ULVN� SDWLHQW� KDYLQJ� UHVWRUDWLRQV� LV� KLJKHU� WKDQ� IRU� D� ORZ� FDULHV� ULVN� SDWLHQW�� )RU� WKH� TXHVWLRQV� GHVFULELQJ� GLIIHUHQW� FOLQLFDO� WKUHVKROGV� RI�
FDULHV��PRVW�GHQWLVWV�ZRXOG� �UHVWRUH�DW�,&'$6�FRGH���������DQG�IRU� WKH�TXHVWLRQ�VKRZLQJ�GLIIHUHQW�UDGLRJUDSKLF�WKUHVKROGV�LPDJHV������
RI� GHQWLVWV�ZRXOG� LQWHUYHQH� RSHUDWLYHO\� DW� WKH� LQQHU� KDOI� RI� HQDPHO��1R� VLJQL¿FDQW� GLIIHUHQFHV�ZLWK� UHVSHFW� WR� ULVN�ZHUH� IRXQG� IRU� WKHVH�
TXHVWLRQV�ZLWK� WKH� ORJLVWLF� UHJUHVVLRQ��&RQFOXVLRQ��7KH� UHVXOWV� RI� WKLV� VWXG\� LQGLFDWH� WKDW�&RORPELDQ�GHQWLVWV� KDYH�QRW� \HW� IXOO\� DGRSWHG�
QRQ�LQYDVLYH� WUHDWPHQW� IRU�HDUO\�FDULHV� OHVLRQV�

.H\�ZRUGV��FDULHV�GHWHFWLRQ��FOLQLFDO�GHFLVLRQ�PDNLQJ�� WUHDWPHQW� WKUHVKROGV��FDULHV�PDQDJHPHQW��&RORPELD��JHQHUDO�GHQWDO�SUDFWLWLRQHUV

,QWURGXFWLRQ

&XUUHQW�HYLGHQFHG�EDVHG�FDULHV�PDQDJHPHQW�VWUDWHJLHV�DUH�
EDVHG�RQ�D�ELRORJLFDO�XQGHUVWDQGLQJ�RI�WKH�GLVHDVH�SURF�
HVV��QHZ�DSSURDFKHV� LQ�FDULHV�GHWHFWLRQ��DVVHVVPHQW�DQG�
WKHUDSHXWLF� LQWHUYHQWLRQV� WDUJHWHG� DW� HDUO\� QRQ�FDYLWDWHG�
OHVLRQV��7KLV�SDUDGLJP�UHTXLUHV�FKDQJHV�LQ�FDULHV�UHODWHG�
WUHDWPHQW�GHFLVLRQ�PDNLQJ�ZLWKLQ�WKH�GHQWDO�ZRUNIRUFH�LI�
WKH�DGYDQWDJHRXV�RXWFRPH�RI�SUHYHQWLRQ�LV�WR�EH�UHDOLVHG�
�%DHOXP��������

3UHYLRXV�V\VWHPDWLF�UHYLHZV�KDYH�KLJKOLJKWHG�LQDELOL�
WLHV�WR�DFFXUDWHO\�LGHQWLI\�HDUO\�FDULHV�OHVLRQV�DQG�D�QHHG�
IRU�FKDQJHV�ZLWK�UHVSHFW�WR�WKH�QRQ�VXUJLFDO�PDQDJHPHQW�
RI�QRQ�FDYLWDWHG�OHVLRQV��%DGHU�HW�DO���������,VPDLO��������
*RPH]� HW� DO��� ������� 8QIRUWXQDWHO\�� WKLV� DSSURDFK� KDV�
QRW�EHHQ�XQLYHUVDOO\�DGRSWHG��RIWHQ�GXH�WR�UHPXQHUDWLRQ�
DQG� LQFHQWLYH� V\VWHPV� EDVHG� RQ� UHZDUGV� IRU� UHVWRUDWLYH�
WUHDWPHQWV�DQG�WKH�LQDELOLW\�IRU�GHQWLVWV�WR�GHWHFW�OHVLRQV�
DW� DQ� HDUO\� VWDJH� �,VPDLO� HW� DO��� ������

�2QH�RI�WKH�PRVW�LPSRUWDQW�DFWLYLWLHV�LQ�GHQWDO�FOLQLFDO�
SUDFWLFH� LV� PDNLQJ� GHFLVLRQV�� +RZHYHU�� D� ZLGH� YDULD�
WLRQ� LQ�PDQDJHPHQW� GHFLVLRQV� DPRQJ� GHQWLVWV� KDV� EHHQ�
UHSRUWHG�� 7KH� GHFLVLRQ�PDNLQJ� SURFHVV� RI� KRZ� GHQWLVWV�
FKRRVH� WKH�PRVW� DSSURSULDWH� WKHUDSHXWLF� VWUDWHJ\� LV� QRW�
ZHOO� XQGHUVWRRG� DQG� LW� LV� LQÀXHQFHG� E\� VHYHUDO� IDFWRUV��
LQFOXGLQJ�OHDUQHG�FRQFHSWV��\HDUV�RI�H[SHULHQFH�DQG��SXEOLF�
DQG�SULYDWH�SUDFWLFH� VHWWLQJV�DPRQJVW�RWKHUV� �%DGHU�DQG�
6KXJDUV�� ������

7KH�GLDJQRVLV�SURFHVV�LV�EDVHG�RQ�KRZ�D�FOLQLFLDQ�FDQ�
XQLI\�GLYHUVH�LQIRUPDWLRQ�LQWR�FOLQLFDO�SLFWXUHV��0DXSRPH�
HW�DO���������XVLQJ�D�VSHFL¿HG�PHPRU\�VWUXFWXUH�OHDGLQJ�

&RUUHVSRQGHQFH�WR��'U�-XOLDQD�*RPH]��7KH�8QLYHUVLW\�RI�0DQFKHVWHU��6FKRRO�RI�'HQWLVWU\��&ROJDWH�3DOPROLYH�'HQWDO�+HDOWK�8QLW��:LOOLDPV�
+RXVH��0DQFKHVWHU�6FLHQFH�3DUN��/OR\G�6WUHHW�1RUWK��0DQFKHVWHU�0����6(��8.��(PDLO�� MXOLDQD�JRPH]#PDQFKHVWHU�DF�XN

WR�FOLQLFDO�HOXFLGDWLRQ� �*DOH�DQG�0DUVGHQ��������� ,W�KDV�
EHHQ�VXJJHVWHG� WKDW�GXULQJ�DQ�H[DPLQDWLRQ��GHQWLVWV�XVH�
FDULHV� VFULSWV�DV�D�SURFHVV�RI�SDWWHUQ� UHFRJQLWLRQ� �%DGHU�
DQG� 6KXJDUV�� ������� ,Q� GHQWLVWU\� WKH� GHFLVLRQ�PDNLQJ�
SURFHVV�FDQ�EH�GLYLGHG�LQ�WKUHH�VHSDUDWH�VWDJHV��7KH�¿UVW�
LV� WKH�GHWHFWLRQ�SKDVH�ZKHUH�D�GLVHDVH� LV� LGHQWL¿HG��7KH�
VHFRQG�VWDJH�LQYROYHV�D�GHFLVLRQ�DERXW�LQWHUYHQWLRQ�EDVHG�
RQ�D�SUHYLRXV�GLDJQRVLV��7KH�WKLUG�SKDVH�LV�WKH�VHOHFWLRQ�
RI�WKH�WUHDWPHQW�IURP�DPRQJ�GLIIHUHQW�RSWLRQV�EXW�PDLQO\�
WKH�FKRLFH�EHWZHHQ�WZR�W\SHV�RI�WUHDWPHQW��RSHUDWLYH�DQG�
QRQ�RSHUDWLYH� �(NVWUDQG� HW� DO��� ������

%DVHG�RQ� WKH�GLDJQRVLV�DQG�ULVN�DVVHVVPHQW� WRJHWKHU�
ZLWK� SDWLHQW� DQG� SUDFWLWLRQHU� SUHIHUHQFHV�� WKH� FOLQLFLDQ�
WKHQ�FRQVLGHUV�YDULRXV�WUHDWPHQW�DOWHUQDWLYHV��:KLWH�DQG�
0DXSRPH�� ������� 2IWHQ� DOWHUQDWLYHV� DUH� QRW� HYLGHQFH�
EDVHG�EXW�UDWKHU�EDVHG�RQ�HFRQRPLF�FRQVWUDLQWV��&KLDSSHOOL�
DQG�&DMXOLV���������&OLQLFLDQV�ZDQW� WR�SURYLGH�HIIHFWLYH�
WUHDWPHQWV��SDWLHQWV�ZDQW�WR�EH�LQYROYHG�LQ�WKH�WUHDWPHQW�
GHFLVLRQV�DQG�KHDOWK�RU�LQVXUDQFH�V\VWHPV�QHHG�WR�NQRZ�
ZKDW�DUH�WKH\�SD\LQJ�IRU�DQG�LI�WKHVH�PHDVXUHV�DUH�HIIHF�
WLYH� WR� UHGXFH� WKH�FRVWV�RI� WUHDWPHQW� �%DGHU�DQG� ,VPDLO��
������� &OLQLFDO� GHFLVLRQ�PDNLQJ� LV� D� ³VRFLDO� SURFHVV´��
ZKHUH� WKH�GHQWLVW�� WKH�SDWLHQW�DQG� LQ�VRPH�FRXQWULHV� WKH�
LQVXUHUV� DUH� DOO� LQYROYHG� LQ� WKH� SURFHVV� �:HLQVWHLQ� HW�
DO��� ������

7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�GHVFULEH�WKH�PDQDJHPHQW�
GHFLVLRQV�IRU�HDUO\�FDULHV�OHVLRQV�DPRQJ�&RORPELDQ�JHQ�
HUDO�GHQWDO�SUDFWLWLRQHUV��*'3V��LQ�WHUPV�RI��FRQVLGHULQJ�
LQGLYLGXDO�SDWLHQW� FDULHV� ULVN� IRU� WKH� WUHDWPHQW�GHFLVLRQ��
WKUHVKROG� DQG� W\SHV� RI� OHVLRQV� GHQWLVWV� GHFLGH� WR� WUHDW�
�ERWK� SUHYHQWLYH� DQG� RSHUDWLYH�� DQG� PRQLWRULQJ� RI� WKH�



�

WUHDWPHQW� �UHFDOO� LQWHUYDO��� 7KH� LQÀXHQFH� RI� GHQWLVWV¶�
FKDUDFWHULVWLFV� VXFK�DV�JHQGHU�DQG�GDWH�RI�JUDGXDWLRQ� LQ�
WKH�SUDFWLWLRQHUV¶� WUHDWPHQW�GHFLVLRQV�ZDV�DOVR�H[SORUHG�

0HWKRGV

$� FURVV�VHFWLRQDO�� REVHUYDWLRQDO� VWXG\� ZDV� FRQGXFWHG�
DPRQJ� *'3V� LQ� &RORPELD� ZKHUH� WKHUH� ZHUH� �������
GHQWLVWV� LQ� ����� ������ GHQWLVWV� IRU� HDFK� ������ LQKDELW�
DQWV��0LQLVWHULR�GH�3URWHFFLyQ�6RFLDO��&(1'(;���������
7KHUH� LV� QR� SXEOLF� GDWDEDVH� RI� &RORPELDQ� GHQWLVWV� RQ�
DFFRXQW� RI� GDWD� SURWHFWLRQ� OHJLVODWLRQ� VR� D� FRQYHQLHQFH�
VDPSOH�EDVHG�RQ�WKH�¿UVW�DYDLODEOH�GHQWLVWV�ZDV�VHOHFWHG�
IURP� WKH�&ROJDWH� GDWDEDVH� RI� ������ GHQWLVWV�&RORPELDQ�
*'3V�GLVWULEXWHG�DFURVV�VL[�FLWLHV��7KH�REWDLQHG�VDPSOH�
ZDV� FRPSDUHG� WR� WKH� &ROJDWH� *'3� GDWDEDVH� WR� WHVW� LI�
WKH� VDPSOH� ZDV� UHSUHVHQWDWLYH� RI� WKH� &ROJDWH� GDWDEDVH�
������� PDOH�� ������ JUDGXDWLQJ� SUH������� ������ LQ�
SULYDWH� SUDFWLFH��� 7KH� *'3V� ZHUH� DSSURDFKHG� E\� WKH�
&ROJDWH� 2UDO� &DUH� &RQVXOWDQWV� �2&&V�� ZKR� H[SODLQHG�
WKH� REMHFWLYHV� DQG� WKH� YROXQWDU\� DQG� DQRQ\PRXV�QDWXUH�
RI�WKH�VWXG\��*'3V�ZKR�ZHUH�ZLOOLQJ�WR�SDUWLFLSDWH��ZHUH�
DVNHG�WR�UHFRUG�RQ�DQ�L3DG��SUHYHQWLYH�DQG�RU�UHVWRUDWLYH�
WUHDWPHQW�RSWLRQV�IRU�GLIIHUHQW�FOLQLFDO�VFHQDULRV�DQG�UHFDOO�
LQWHUYDOV��7KLV�GHVFULSWLYH� VWXG\�ZDV� OLPLWHG� WR� D� VLQJOH�
YLVLW� WKDW� ODVWHG�QR�PRUH� WKDQ����PLQXWHV��

7KH�TXHVWLRQQDLUH�KDG�WKUHH�VHFWLRQV��7KH�¿UVW�VHFWLRQ�
JDWKHUHG� LQIRUPDWLRQ� RQ� GHPRJUDSKLF� FKDUDFWHULVWLFV� RI�
WKH� GHQWLVWV�� LQFOXGLQJ� FLW\�� JUDGXDWLRQ� \HDU�� XQLYHUVLW\��
JHQGHU� DQG� W\SH� RI� SUDFWLFH�� 7KH� VHFRQG� VHFWLRQ� FRQ�
WDLQHG�¿YH�FOLQLFDO�VFHQDULRV��)LJXUH��$��UHSUHVHQWHG�E\�
SKRWRJUDSKV� LQGLFDWLQJ� HLWKHU�µ/RZ� ULVN¶� GH¿QHG� DV� QR�
QHZ�FDULHV�OHVLRQV�RU�D�UHFHQW�KLVWRU\��ZLWKLQ���\HDUV��RI�
UHVWRUDWLRQV�ZLWKRXW�DQ\�ULVN�IDFWRU�DVVRFLDWHG��RU�µ+LJK�
ULVN¶�GHVFULEHG�DV�RQH�RU�PRUH�QHZ�FDULHV�OHVLRQV�DW�DQ\�
VHYHULW\�DQG�WZR�RU�PRUH�ULVN�IDFWRUV�DVVRFLDWHG��L�H��ZKLWH�
VSRWV�RQ�VPRRWK�VXUIDFHV��YLVLEOH�KHDY\�SODTXH��IUHTXHQW�
VQDFNV��!��WLPHV�GDLO\�EHWZHHQ�PHDOV���LQDGHTXDWH�VDOLYD�
ÀRZ�� 6FHQDULR� ��� �� DQG� �� �,&'$6� FRGH� ���� LQYROYHG�
GHPLQHUDOL]DWLRQ� LQ� WKH� LQQHU� KDOI� RI� HQDPHO�� 6FHQDULR�
�� �,&'$6�FRGH� ��� DQG�6FHQDULR� �� �,&'$6�FRGH� ��� LQ�
YROYHG�GHPLQHUDOL]DWLRQ�LQ�WKH�RXWHU�WKLUG�RI�GHQWLQH��7KH�
¿UVW� FOLQLFDO� VFHQDULRV�TXHVWLRQ� OLVWHG� WUHDWPHQW�RSWLRQV��
ZDWFK�DQG�ZDLW�XQWLO�WKH�QH[W�YLVLW��HQKDQFHG�RUDO�KHDOWK�
LQVWUXFWLRQV�� ÀXRULGH� YDUQLVK�� VHDO� DQG� IROORZ�XS�� RSHQ�
¿VVXUH� DQG�SODFH� D� VHDODQW� UHVWRUDWLRQ� �QRW� IRU�6FHQDULR�
���� SURYLGH� UHVLQ�EDVHG� FRPSRVLWH�� SURYLGH� DPDOJDP��
7KH� VHFRQG� TXHVWLRQ� IRFXVHG� RQ� UHFDOO� LQWHUYDOV� ZKHUH�
SUDFWLWLRQHUV�ZHUH�DVNHG�ZKHQ�WKH\�ZRXOG�OLNH�WR�VHH�WKH�
SDWLHQW�DJDLQ��OHVV�WKDQ���PRQWKV����PRQWKV����PRQWKV�RU�
���PRQWKV���7KH� WKLUG� VHFWLRQ� FRQVLVWHG� RI� SKRWRJUDSKV�
�)LJXUH��%��DQG�UDGLRJUDSKV��)LJXUH��&��DW�GLIIHUHQW�FDU�
LHV� WKUHVKROGV��7KH� FOLQLFDO� WKUHVKROGV�ZHUH��&��6RXQG��
&��,&'$6�FRGH����&��,&'$6�FRGH����&��,&'$6�FRGH�
��� DQG� &��,&'$6� FRGH� ��� 7KH� UDGLRJUDSKLF� WKUHVKROGV�
�(VSHOLG� HW� DO��� ������� ZHUH� UDGLROXFHQF\� DW�� 5��� RXWHU�
KDOI�RI�HQDPHO��5��� LQQHU�KDOI�RI�HQDPHO� WKURXJK� WR� WKH�
HQDPHO�GHQWLQH� MXQFWLRQ�� 5��� H[WHUQDO� WKLUG� RI� GHQWLQH��
5��� PLGGOH� WKLUG� RI� GHQWLQH�� 7KH� WUHDWPHQW� RSWLRQV� IRU�
WKLV� VHFWLRQ� ZHUH� GLYLGHG� LQWR� SUHYHQWLYH� �WRSLFDO� ÀXR�
ULGH�RU�VHDODQW��DQG�RSHUDWLYH� �UHVLQ�EDVHG�FRPSRVLWH�RU�
DPDOJDP�� DQG� DQ� RSHQ� VSDFH� IRU� µRWKHU� RSWLRQV¶�ZKHUH�
WKH� SDUWLFLSDQWV�ZHUH� DEOH� WR� H[SUHVV� RWKHU� SUHIHUHQFHV��

)RU� WKH� FOLQLFDO� VFHQDULRV� DQG� IRU� WKH� UDGLRJUDSKLF� DQG�
FOLQLF�WKUHVKROGV��UHVSRQGHQWV�ZHUH�DVNHG�WR�FKRRVH�IURP�
SUHYHQWLYH� DQG�RU� UHVWRUDWLYH�RSWLRQV��

7KH� SKRWRJUDSKV� FKRVHQ� IRU� WKH� TXHVWLRQQDLUH� ZHUH�
VFRUHG�XVLQJ� WKH� ,QWHUQDWLRQDO�&DULHV�'HWHFWLRQ�DQG�$V�
VHVVPHQW� 6\VWHP� �,VPDLO� HW� DO��� ������ E\� WZR� WUDLQHG�
,&'$6� H[DPLQHUV� �60�� -*��� 7KH� TXHVWLRQQDLUH� ZDV�
YDOLGDWHG�LQ������LQ�WHUPV�RI�XQGHUVWDQGLQJ��FRQWHQW��DQG�
ODQJXDJH��¿UVW�E\�WKH�3UHYHQWLYH�'HQWLVWU\�)DFXOW\�IURP�
8QLYHUVLW\� RI� 0DQFKHVWHU� DQG� VXEVHTXHQWO\� E\� *'3V�
LQ� 0DQFKHVWHU�� 7KHQ�� WKH� TXHVWLRQQDLUH� ZDV� IRUZDUG�
WUDQVODWHG� IURP� (QJOLVK� LQWR� 6SDQLVK� E\� WZR� ELOLQJXDO�
LQGLYLGXDOV�� ZKR� ZRUNHG� LQGHSHQGHQWO\� RI� HDFK� RWKHU��
6HFRQG��WKH�WZR�LQLWLDO�6SDQLVK�YHUVLRQV�ZHUH�FRPSDUHG�
DQG� UHYLVHG� WKURXJK� D� FRQVXOWDWLRQ� SURFHVV� LQYROYLQJ� D�
UHYLHZ� FRPPLWWHH��$IWHU� WKLV� SURFHVV�� WKH� TXHVWLRQQDLUH�
ZDV� UHYLHZHG� E\� WKH� &DULHV� 5HVHDUFK� 8QLW� IURP� 8QL�
YHUVLGDG� (O� %RVTXH� DQG� WHVWHG� LQ� D� WDUJHW� SRSXODWLRQ�
XVLQJ� D� FRQYHQLHQFH� VDPSOH� RI� ���*'3V� WR� HQVXUH� WKDW�
LW� ZDV� FRPSUHKHQVLEOH� DQG� DFFHSWDEOH�� $V� D� UHVXOW� RI�
WKH� SLORWLQJ� SURFHVV�� GHWDLOV� RQ� WKH� TXHVWLRQQDLUH� ZHUH�
DGMXVWHG� WR� LPSURYH� WKH� LQWHUSUHWDWLRQ� RI� WKH� TXHVWLRQV��
EHWWHU� VXPPDULVH� WUHDWPHQW�RSWLRQV�� RIIHU� IHZHU�RSWLRQV�
DQG� UHPRYH� WZR� FOLQLFDO� VFHQDULRV��

7KHUH�ZHUH�������GHQWLVWV�LQ�WKH�&ROJDWH�*'3V�GDWD�
EDVH��$� VDPSOH� VL]H� RI� ����ZRXOG� EH� QHHGHG� DVVXPLQJ�
D�����UHVSRQVH�UDWH�WR�DFKLHYH�D�����FRQ¿GHQFH�OHYHO�

7KH�GDWD�H[WUDFWHG�IURP�WKH�FRPSOHWHG�TXHVWLRQQDLUHV�
ZHUH�H[SRUWHG�LQWR�DQ�([FHO�¿OH�DQG�DQDO\VHG�XVLQJ�6366�
Y����%LQDU\�ORJLVWLF�UHJUHVVLRQ�PRGHOOLQJ�FDOFXODWHG�RGGV�
UDWLRV��25V��DQG�FRQ¿GHQFH�LQWHUYDOV�����&,V��RI�WKH�DV�
VRFLDWLRQV�EHWZHHQ�WKH�GHSHQGHQW�YDULDEOH��GLFKRWRPLVHG�
LQWR�SUHYHQWLYH�RU�RSHUDWLYH�RSWLRQV��DQG�WKH�LQGHSHQGHQW�
YDULDEOHV�� ULVN�� JHQGHU� DQG� GDWH� RI� JUDGXDWLRQ�� 'DWH� RI�
JUDGXDWLRQ� ZDV� GLFKRWRPLVHG� XVLQJ� WKH�PHGLDQ� GDWH� RI�
JUDGXDWLRQ� DV� WKH� SRLQW� RI� GLFKRWRPLVDWLRQ�� &KL�VTXDUH�
WHVWV� LGHQWL¿HG� DQ\� VLJQL¿FDQW� GLIIHUHQFHV� EHWZHHQ� WKH�
UHFDOO� LQWHUYDOV� DQG� WKH� LQGLYLGXDO� FDULHV� ULVN� �WKUHVKROG�
VHW� DW� S�������

5HVXOWV

$SSURDFKHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�ZHUH�����GHQWLVWV�
DFURVV�VL[�&RORPELDQ�FLWLHV�DQG�����������SDUWLFLSDWHG���
5HVSRQGHQWV� ZHUH� PRVWO\� IHPDOH� ������ DQG� PDLQO\�
LQ� SULYDWH� SUDFWLFH� ������� IROORZHG� E\� PL[HG� SUDFWLFH�
������ DQG� SXEOLF� SUDFWLFH� ������ 0RVW� ZHUH� ORFDWHG� LQ�
PLGGOH�UDQNLQJ�VRFLR�HFRQRPLF�DUHDV�������IROORZHG�E\�
KLJK�� ������DQG� ORZ�VRFLR�HFRQRPLF�DUHDV� ������6RPH�
����RI� WKH�GHQWLVWV� LQ� WKH� VDPSOH�JUDGXDWHG� LQ������RU�
ODWHU� DQG�����EHIRUH�������

)RU�WKH�VFHQDULRV�GHVFULELQJ�RFFOXVDO�OHVLRQV�,&'$6�
FRGH����6FHQDULRV���DQG�����WKH�GHQWLVWV�FKRVH�WR�SURYLGH�
D�SUHYHQWLYH�WUHDWPHQW� LQ�����RI� WKH�FDVHV�IRU�6FHQDULR�
��DQG�LQ�����IRU�6FHQDULR����)RU�6FHQDULR����WKH\�FKRVH�
WR�UHVWRUH�WKH�DSSUR[LPDO�OHVLRQV�,&'$6�FRGH���LQ�����
RI�FDVHV��7KH�UHVXOWV�IRU�WKH�6FHQDULRV���WR���E\�ULVN�DUH�
GHVFULEHG�LQ�7DEOH����)RU� WKH�TXHVWLRQ�GHVFULELQJ�GLIIHU�
HQW� FDULHV� FOLQLFDO� WKUHVKROGV�� WKH� PDMRULW\� RI� GHQWLVWV�
ZRXOG� UHVWRUH� DW� ,&'$6� FRGH� �� �&��� ������� DQG� IRU�
WKH�TXHVWLRQ�RQ�UDGLRJUDSKLF�WKUHVKROGV������RI�GHQWLVWV�
ZRXOG� LQWHUYHQH�RSHUDWLYHO\� DW� WKH� LQQHU�KDOI� RI� HQDPHO�
�5��� �)LJXUH�����
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)LJXUH����&OLQLFDO�DQG�UDGLRJUDSKLF�VFHQDULRV�
�
$��&OLQLFDO�6FHQDULRV�

6FHQDULR����7KLV�LPDJH�LV�IURP�D����\HDU�ROG�ZRPDQ�ZKR�LV�D�UHJXODU�DWWHQGHU�DW�\RXU�SUDFWLFH��+HU�FDULHV�
ULVN�EDVHG�RQ�FDULHV�H[SHULHQFH��WRRWK�EUXVKLQJ��DWWHQGDQFH�DQG�SODTXH�FRQWURO�LV�LQGLFDWHG�E\�WKH�WUDIILF�
OLJKW��$VVXPH�WKDW�D�UDGLRJUDSK�RI�WKH�WRRWK�VKRZV�HYLGHQFH�RI�FDULHV�H[WHQGLQJ�LQWR�WKH�LQQHU�KDOI�RI�
HQDPHO��
�
6FHQDULR����7KLV�LPDJH�LV�IURP�D����\HDU�ROG�ER\�ZKR�LV�D�UHJXODU�DWWHQGDQW�DW�\RXU�SUDFWLFH��'XULQJ�\RXU�
URXWLQH�H[DPLQDWLRQ�\RX�QRWLFH�WKLV�VSRW�RQ�DQ�XSSHU�SUHPRODU��+LV�FDULHV�ULVN�EDVHG�RQ�FDULHV�H[SHULHQFH��
WRRWK�EUXVKLQJ��DWWHQGDQFH�DQG�SODTXH�FRQWURO�LV�LQGLFDWHG�E\�WKH�WUDIILF�OLJKW��$VVXPH�WKDW�D�UDGLRJUDSK�RI�
WKH�WRRWK�VKRZV�HYLGHQFH�RI�FDULHV�H[WHQGLQJ�LQWR�WKH�LQQHU�KDOI�RI�HQDPHO��
�
6FHQDULR����7KLV�LPDJH�LV�IURP�D����\HDU�ROG�ZRPDQ�ZKR�SUHVHQWV�DW�\RXU�SUDFWLFH�IRU�WKH�ILUVW�WLPH�
WRGD\��+HU�FDULHV�ULVN�EDVHG�RQ�FDULHV�H[SHULHQFH��WRRWK�EUXVKLQJ��DWWHQGDQFH�DQG�SODTXH�FRQWURO�LV�
LQGLFDWHG�E\�WKH�WUDIILF�OLJKW��$VVXPH�WKDW�D�UDGLRJUDSK�VKRZV�HYLGHQFH�RI�FDULHV�H[WHQGLQJ�LQWR�WKH�LQQHU�
KDOI�RI�HQDPHO��
�
6FHQDULR����7KLV����\HDU�ROG�JLUO�SUHVHQWV�WR�\RXU�SUDFWLFH�IRU�WKH�ILUVW�WLPH�WRGD\��+HU�FDULHV�ULVN�
EDVHG�RQ�FDULHV�H[SHULHQFH��WRRWK�EUXVKLQJ��DWWHQGDQFH�DQG�SODTXH�FRQWURO�LV�LQGLFDWHG�E\�WKH�WUDIILF�OLJKW��
7KH�UDGLRJUDSK�RI�WKH�WRRWK�VKRZV�HYLGHQFH�RI�FDULHV�H[WHQGLQJ�WR�WKH�RXWHU�WKLUG�RI�GHQWLQH��7KH�FOLQLFDO�
H[DPLQDWLRQ�VKRZV�HQDPHO�EUHDNGRZQ��
�
6FHQDULR����7KLV�LPDJH�LV�IURP�D����\HDU�ROG�JLUO�ZKR�LV�D�UHJXODU�DWWHQGHU�DW�\RXU�SUDFWLFH��+HU�FDULHV�ULVN�
EDVHG�RQ�FDULHV�H[SHULHQFH��WRRWK�EUXVKLQJ��DWWHQGDQFH�DQG�SODTXH�FRQWURO�LV�LQGLFDWHG�E\�WKH�WUDIILF�OLJKW��
$VVXPH�WKDW�D�UDGLRJUDSK�RI�WKH�WRRWK�VKRZV�HYLGHQFH�RI�FDULHV�H[WHQGLQJ�LQWR�WKH�RXWHU�WKLUG�RI�GHQWLQH��

%��&OLQLFDO�LPDJHV�ZLWK�GLIIHUHQW�VWDJHV�RI�FDULHV�

�
&�� &�� &�� &�� &��

��
&��5DGLRJUDSKLF�LPDJHV�ZLWK�GLIIHUHQW�VWDJHV�RI�UDGLROXFHQF\�

5�� 5��5�� 5��
5HSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�(VSHOLG��,���7YHLW��$�%���0HMiUH��,��DQG�1\YDG��%�����������&DULHV���1HZ�NQRZOHGJH�RU�
ROG�WUXWKV"�1RUZHJLDQ�'HQWDO�-RXUQDO������������
�
'��7UDIILF�OLJKW�V\VWHP�

�

5HG��µ+LJK�ULVN¶�GHVFULEHG�DV�RQH�RU�PRUH�QHZ�FDULHV�OHVLRQV�DW�
DQ\�VHYHULW\�DQG���RU�PRUH�ULVN�IDFWRUV�DVVRFLDWHG��L�H��ZKLWH�VSRWV�
RQ�VPRRWK�VXUIDFHV��YLVLEOH�KHDY\�SODTXH��IUHTXHQW�VQDFNV��!�[�
GDLO\�EHWZHHQ�PHDOV���LQDGHTXDWH�VDOLYD�IORZ�

*UHHQ��µ�/RZ�ULVN¶�GHILQHG�DV�QR�QHZ�
FDULHV�OHVLRQV�RU�D�UHFHQW�KLVWRU\�
�ZLWKLQ���\HDUV��RI�UHVWRUDWLRQV�
ZLWKRXW�DQ\�ULVN�IDFWRU�DVVRFLDWHG��

)LJXUH����&OLQLFDO� DQG� UDGLRJUDSKLF� VFHQDULRV
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7KH� PDLQ� ¿QGLQJV� RI� WKH� ELQDU\� ORJLVWLF� UHJUHVVLRQ�
DQDO\VLV�VXJJHVW�WKDW�WKH�RGGV�RI�D�KLJK�FDULHV�ULVN�SDWLHQW�
KDYLQJ� UHVWRUDWLRQV� LV� KLJKHU� WKDQ� IRU� D� ORZ� FDULHV� ULVN�
SDWLHQW�ZLWK�D�SRROHG�25�IRU�,&'$6�FRGH����6FHQDULR����
RI�����������&,������������S ��������IRU�,&'$6�FRGH���
�6FHQDULR����RI����������&,������������S �������DQG�IRU�
,&'$6�FRGH� �� �6FHQDULR� ��� RI� ����� ����&,� �����������
S ��������7DEOH������/RJLVWLF�UHJUHVVLRQ�DQDO\VHV��UHJDUG�
LQJ�LQÀXHQFHV�RI�JHQGHU�RQ�WUHDWPHQW�GHFLVLRQV�ZHUH�QRW�
VLJQL¿FDQW��'DWH�RI�JUDGXDWLRQ�VHHPV�WR�KDYH�DQ�LQÀXHQFH�
RQO\� RQ� WKH� ,&'$6� FRGH� �� �6FHQDULR� ���� 7KH� RGGV� RI�
D� SDWLHQW� KDYLQJ� D� UHVWRUDWLRQ� ZDV� ����� WLPHV� KLJKHU� LI�
WKH�GHQWLVW�JUDGXDWHG�EHIRUH�������1R�VLJQL¿FDQW�UHVXOWV�
ZHUH�IRXQG�IRU�WKH�TXHVWLRQV�RQ�FOLQLFDO�DQG�UDGLRJUDSKLF�
WKUHVKROGV� XVLQJ� WKH� UHJUHVVLRQ� DQDO\VLV�

7KH�UHVXOWV�IRU�WKH�UHFDOO�LQWHUYDOV�E\�ULVN�DUH�GHVFULEHG�
LQ� )LJXUH� ���0RVW� GHQWLVWV� ZRXOG� VHH� WKH� SDWLHQW� DJDLQ�
LQ���RU���PRQWKV��7KHUH�ZHUH�RQO\�VWDWLVWLFDO�VLJQL¿FDQW�
GLIIHUHQFHV�RQ�WKH�UHFDOO�LQWHUYDOV�E\�ULVN�LQ�WKH�6FHQDULR�

�

�
��
��
��
��
��
��
��
��
��
���

&� &� &� &� &� 5� 5� 5� 5�

&OLQLFDO�7KUHVKROGV 5DGLRJUDSKLF�
7KUHVKROGV

3H
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HQ
WD
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UH
DW
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HQ
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LV
LR
QV

5HVWRUDWLYH

3UHYHQWLYH

)LJXUH����'LVWULEXWLRQ�RI� UHVWRUDWLYH�DQG�SUHYHQWLYH� WUHDWPHQW�
GHFLVLRQV�E\�FOLQLFDO�DQG� UDGLRJUDSKLF� WKUHVKROGV� �Q ����
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���

���

���

���
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,&'$6��FRGH���
2FFOXVDO

,&'$6��FRGH���
2FFOXVDO

,&'$6��FRGH���
$SSUR[LPDO

,&'$6��FRGH���
2FFOXVDO

,&'$6��FRGH���
2FFOXVDO

6FHQDULR�� 6FHQDULR�� 6FHQDULR�� 6FHQDULR�� 6FHQDULR��

���PRQWKV

��PRQWKV

��PRQWKV

��PRQWKV

/HVV�WKDQ���
PRQWKV

)LJXUH����5HVXOWV� RI� UHFDOO� LQWHUYDOV� E\� ULVN� DQG� ,&'$6�FRGH� �Q ������

�� �,&'$6�FRGH���� �S ��������)XUWKHU�&KL�VTXDUHG� WHVWV�
ORRNLQJ� DW� GLIIHUHQFHV� EHWZHHQ� �� DQG� �� PRQWKV� UHFDOO�
LQWHUYDOV� UHYHDOHG� VWDWLVWLFDO� VLJQL¿FDQFH� IRU� 6FHQDULR� ��
VKRZLQJ� D� SUHIHUHQFH� IRU� D� ��PRQWKV� LQWHUYDO� �S �������

'LVFXVVLRQ

7KLV�VWXG\�LQYHVWLJDWHG�FDULHV�UHODWHG�WUHDWPHQW�GHFLVLRQV�
DPRQJ� &RORPELDQ� GHQWLVWV� DQG� VKRZHG� WKDW� LQ� JHQHUDO�
PRVW� GHQWLVWV� GLG� QRW� EDVH� WKHLU� WUHDWPHQW� GHFLVLRQV� RQ�
LQGLYLGXDO� FDULHV� ULVN��$VVHVVLQJ� D� SDWLHQW¶V� ULVN� RI� GH�
YHORSLQJ� FDULHV� LV� D� YLWDO� FRPSRQHQW�RI� WKH� FDULHV�PDQ�
DJHPHQW� �)RQWDQD� DQG� =HUR�� ������� ,Q� WKLV� VWXG\� RQO\�
VFHQDULRV� UHSUHVHQWLQJ� ,&'$6� FRGH� �� RFFOXVDO� OHVLRQV�
ZHUH� IRXQG� WR� WR� KDYH� GLIIHUHQW� WUHDWPHQW� SUHIHUHQFHV�
GHSHQGLQJ� RQ� DQ� LQGLYLGXDOV� ULVN� VWDWXV�� +RZHYHU�� DV�
PLJKW� EH� H[SHFWHG� KLJK� FDULHV� ULVN� VFHQDULRV� ZHUH� DV�
VRFLDWHG� ZLWK� DQ� LQFUHDVHG� WHQGHQF\� WR� UHVWRUH�� 7KHVH�
UHVXOWV� VXJJHVW� WKDW� SDWLHQW� ULVN� LV� QRW� EHHQ� WDNLQJ� LQWR�
DFFRXQW� ZKHQ� PDNLQJ� GHFLVLRQV� RQ� DSSUR[LPDO� OHVLRQV�
�6FHQDULR� ��� ZKHUH� WKH� RQO\� DSSURDFK� VHHPV� WR� EH� WKH�
RSHUDWLYH� LQWHUYHQWLRQ��(YLGHQFH�VXJJHVWV� WKDW�DVVLJQLQJ�
WKHUDSHXWLF� UHJLPHQV� WR� LQGLYLGXDOV� DFFRUGLQJ� WR� WKHLU�
ULVN�OHYHOV�VKRXOG�\LHOG�D�VLJQL¿FDQWO\�JUHDWHU�SUREDELOLW\�
RI� VXFFHVV� DQG� EHWWHU� FRVW�HIIHFWLYHQHVV� WKDQ� DSSO\LQJ�
LGHQWLFDO� WUHDWPHQWV� WR� DOO� SDWLHQWV� LQGHSHQGHQW� RI� ULVN�
�$QXVDYLFH�� ������

)RU� WKH� RFFOXVDO� ,&'$6� FRGH� �� OHVLRQV�� PRVW� SUDF�
WLWLRQHUV� IHOW� WKDW� SUHYHQWLYH� LQWHUYHQWLRQV� ZHUH� WKH� EHVW�
RSWLRQV��+RZHYHU�� UHJDUGLQJ� DSSUR[LPDO� OHVLRQV� �FOLQLFDO�
DQG�UDGLRJUDSKLF�������RI�GHQWLVWV�ZRXOG�¿OO�DQ�DSSUR[LPDO�
OHVLRQ�ZKRVH�UDGLROXFHQF\�ZDV�FRQ¿QHG�WR�DQ�,&'$6�FRGH�
���6FHQDULR����DQG�����DW�WKH�HQDPHO�GHQWLQH�MXQFWLRQ�LQ�
WKH� UDGLRJUDSKLF� LPDJHV�� 7KLV� ¿QGLQJ� VXSSRUWV� SUHYLRXV�
UHVHDUFK� VKRZLQJ� WKDW� GHQWLVWV�ZRXOG� UHVWRUH�ZKHQ� WKHUH�
LV�HYLGHQFH�RI�UDGLROXFHQF\�DW�WKH�HQDPHO�GHQWLQH�MXQFWLRQ�
�(VSHOLG�HW�DO���������.D\�DQG�.QLOO�-RQHV��������1XWWDOO�
DQG�3LWWV��������DQG�DW�WKH�HQDPHO�OHYHO�LQ�KLJK�FDULHV�ULVN�
VFHQDULRV� �*RUGDQ� HW� DO��� ������ .DNXGDWH� HW� DO��� �������
+RZHYHU��RWKHU�SUHYHQWLYH�RSWLRQV�VXFK�DV�ÀXRULGH�YDUQLVK��
SUR[LPDO�VHDOLQJ�DQG�SUR[LPDO�LQ¿OWUDQWV�PD\�EH�DYDLODEOH�
IRU� QRQ�FDYLWDWHG� DSSUR[LPDO� OHVLRQV� �3DULV� HW� DO��� ������
0DUWLJQRQ� HW�DO��� �������
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(YHQ�LI�PRVW�GHQWLVWV�ZRXOG�FKRRVH�D�SUHYHQWLYH�RS�
WLRQ� IRU� WKH� RFFOXVDO� ,&'$6� FRGH� �� OHVLRQV� ����� DQG�
���� IRU�6FHQDULRV��� DQG����� D� ODUJH�QXPEHU�RI�GHQWLVWV�
ZRXOG� VWLOO� XQGHUWDNH�RSHUDWLYH� WUHDWPHQW�ZKHQ� LW� FRXOG�
EH� FRQVLGHUHG� LQDSSURSULDWH�� ,W� KDV� EHHQ� VXJJHVWHG� WKDW�
ZKHQ�GHDOLQJ�ZLWK�RFFOXVDO�FDULHV�FOLQLFLDQV�VKRXOG�IROORZ�
WKH�µLI� LQ�GRXEW�VHDO¶�VWUDWHJ\��'HHU\��������DV�SDUW�DV�D�
QRQ�LQYDVLYH�PDQDJHPHQW� DSSURDFK��2YHU� WUHDWPHQW� E\�
SUHPDWXUH�RU�SURYLVLRQ�RI�SRWHQWLDOO\�XQQHFHVVDU\�UHVWR�
UDWLRQ�ZDV�D�PDMRU�¿QGLQJ� LQ� WKLV� VWXG\��6XFK� LQWHUYHQ�
WLRQV�HOLPLQDWH�WKH�FKDQFH�IRU�UHPLQHUDOLVDWLRQ�DQG�HQWHU�
WKH� SDWLHQWV� LQWR� D� UHVWRUDWLYH� F\FOH� �$QXVDYLFH�� �������
7KH� GHFLVLRQ� RQ�ZKHQ� WR� LQWHUYHQH� LV� FUXFLDO� VLQFH� DQ\�
UHVWRUDWLRQ� UHTXLUHV� UHPRYDO� RI� D� VXEVWDQWLDO� DPRXQW� RI�
VRXQG�WLVVXH��LV�SHUPDQHQW�DQG�ZLOO�OLNHO\�UHTXLUH�IXWXUH�
UHSODFHPHQW�ZLWK� IXUWKHU� UHPRYDO� RI� WLVVXH� �� D� FLUFOH�RI�
WUHDWPHQW�NQRZQ�DV�D�µGHDWK�VSLUDO�RI�UHVWRUDWLRQV¶��4YLVW��
�������7KHUHIRUH�� WR� LJQRUH�QRQ�RSHUDWLYH� WUHDWPHQW�FDQ�
EH� FRQVLGHUHG� ELRORJLFDOO\� LOORJLFDO� DQG� HWKLFDOO\� XQDF�
FHSWDEOH� �.LGG� DQG� )HMHUVNRY�� ������� )RU� PDQ\� \HDUV��
GHQWLVWV� KDYH� EHHQ� RULHQWHG� WR� D� UHVWRUDWLYH� DSSURDFK�
SUHIHUULQJ� WR� WUHDW� UDWKHU� WKDQ� FRQWURO� FDULHV�� 7UHQGV� LQ�
UHFHQW�GHFDGHV�KDYH�EHHQ�WU\LQJ�WR�GLVFULPLQDWH�EHWZHHQ�
HDUO\� OHVLRQV� WKDW� QHHG� SUHYHQWLYH� LQWHUYHQWLRQV� DQG� OH�
VLRQV� ZKHUH� RSHUDWLYH� FDUH� LV� DGYLVHG�� 'HVSLWH� D� EHWWHU�
XQGHUVWDQGLQJ�RI�WKH�FDULHV�SURFHVV�EDVHG�RQ�D�ELRORJLFDO�
DSSURDFK��WKHUH�KDV�EHHQ�D�IDLOXUH�WR�LPSOHPHQW�FRPSUH�
KHQVLYH� FDULHV�PDQDJHPHQW� LQWR� WKH� FOLQLFDO� SUDFWLFH� LQ�
PDQ\� FRXQWULHV� �3LWWV�� �������

7KH�UHFDOO�LQWHUYDO�UHVXOWV�DUH�FRPSOH[��WKH\�VHHP�QRW�
WR� EH� LQÀXHQFHG� E\� ULVN� RU� E\� W\SH� RI� OHVLRQ�� 5RXWLQH�
VL[�PRQWKO\� GHQWDO� FKHFN�XSV� KDYH� EHHQ� FXVWRPDU\� IRU�
PDQ\�SDWLHQWV� LQ� WKH� JHQHUDO� GHQWDO� VHUYLFHV� DURXQG� WKH�
ZRUOG� E\� ERWK� SDWLHQWV� DQG� FOLQLFLDQV�� KRZHYHU� WKHUH� LV�
YHU\�OLWWOH�HYLGHQFH�WR�VXSSRUW�WKLV�UHFDOO�LQWHUYDO��5HFDOO�
LQWHUYDOV�RI�QR�ORQJHU�WKDQ����PRQWKV�JLYH�WKH�RSSRUWXQLW\�
IRU�GHOLYHULQJ�DQG�UHLQIRUFLQJ�SUHYHQWLYH�DGYLFH�DQG�IRU�
UDLVLQJ�DZDUHQHVV�RI� WKH� LPSRUWDQFH�RI�JRRG�RUDO�KHDOWK�
�1,&(�� ������� 7KH� XVH� RI� ORQJHU� UHFDOO� LQWHUYDOV� DOVR�
HQDEOHV�JUHDWHU�FDSDFLW\�ZLWKLQ�GHQWDO�VHUYLFHV��HVSHFLDOO\�
WKRVH�ZKHUH�DFFHVV�LV�OLPLWHG�RU�ZKLFK�DUH�VWDWH�IXQGHG�

,W� LV� LQWHUHVWLQJ� WR�QRWH� WKDW�RQO\� LQ�RQH�FOLQLFDO�VFH�
QDULR� �,&'$6� FRGH� ��� GLG� GDWH� RI� JUDGXDWLRQ� LQÀXHQFH�
WKH�GHFLVLRQ�WR�WUHDW�DQG�ROGHU�GHQWLVWV�ZHUH�PRUH�OLNHO\�
WR�UHVWRUH��7KH�UHVXOWV�RI�\RXQJHU�GHQWLVWV�QRW�IROORZLQJ�
D�PRUH�SUHYHQWLYH�DSSURDFK�IRU�DOO�WKH�VFHQDULRV�FRUURER�
UDWHV�ZLWK�D�SUHYLRXV�VWXG\�XVLQJ�VHDODQWV�LQ�QRQ�FDYLWDWHG�
FDULHV�OHVLRQV��7HOOH]�HW�DO���������VKRZLQJ�QR�GLIIHUHQFH�
EHWZHHQ�\RXQJHU�DQG�ROGHU�GHQWLVWV��VXJJHVWLQJ�WKDW�GHQWDO�
FXUULFXOD� KDYH� QRW� \HW� IXOO\� DGRSWHG� DQ� HYLGHQFH�EDVHG�
DSSURDFK��FRQ¿UPHG�E\�D�TXHVWLRQQDLUH�FRQGXFWHG�DPRQJ�
/DWLQ�$PHULFDQ�GHQWLVWV�LQ������������ZKHUH�&RORPELDQ�
GHQWLVWV�SUHIHU�WR�XVH�,&'$6�IRU�WKH�GHWHFWLRQ�DQG�FODV�
VL¿FDWLRQ�RI�FDULHV�OHVLRQV��EXW� WHQG�PRVWO\�WR�RQO\�WUHDW�
OHVLRQV�LQ�QHHG�RI�RSHUDWLYH�WUHDWPHQW��SUREDEO\�LQÀXHQFHG�
E\� WKH� UHLPEXUVHPHQW� FKDUDFWHULVWLFV� RI� WKH� &RORPELDQ�
1DWLRQDO�+HDOWK�6\VWHP��0RUH�UHFHQWO\��WKH�JOREDO�LQLWLD�
WLYH�$OOLDQFH� IRU�D�&DULHV�)UHH�)XWXUH�� ODXQFKHG� LWV�¿UVW�
FKDSWHU�LQ�&RORPELD��������DQG�D�FRQVHQVXV�RQ�FDULRORJ\�
FXUULFXOXP�IRU�XQGHUJUDGXDWH�VWXGHQWV�DPRQJ�&RORPELDQ�
GHQWDO� VFKRROV� KDV� EHHQ� DFKLHYHG� DQG� LV� EHLQJ� DGRSWHG�
�0DUWLJQRQ� HW� DO��� ������

,W� LV� LPSRUWDQW� WR� EHDU� LQ� PLQG� WKH� SRVVLEOH� OLPLWD�
WLRQV� RI� WKLV� VWXG\�� )LUVWO\�� GHQWLVWV�PD\� ¿QG� LW� GLI¿FXOW�
WR�LQWHUSUHW�ZKDW�FRQVWLWXWHV�D�OHVLRQ�LQ�WHUPV�RI�D�VLPSOH�
YLVXDO� GHVFULSWLRQ�� 6HFRQG�� WKH� ORZ� XWLOL]DWLRQ� RI� QRQ�
RSHUDWLYH� WUHDWPHQW� LQ� WKLV� VSHFL¿F� SRSXODWLRQ� FDQ� EH�
H[SODLQHG�E\�GLIIHUHQW�IDFWRUV�UHODWHG�WR�WKH�KHDOWK�V\VWHP�
LQFHQWLYHV�� SDWLHQWV� GHPDQG� DQG� GHQWLVWV¶� NQRZOHGJH��
DPRQJ�RWKHUV� �'RPHMHDQ�2UOLDJXHW� HW�DO��� �������7KLUG��
PRVW� RI� WKH� GHQWLVWV� VXUYH\HG� DUH� LQ� SULYDWH� RU� PL[HG�
SUDFWLFH�� ZKHUH� WKH� SDWLHQW�PD\� SD\� SHU� SURFHGXUH� DQG�
SUHYHQWLRQ� LV�QRW�ZHOO� UHPXQHUDWHG�� H[FHSW� IRU� VHDODQWV��
$QRWKHU� UHDVRQ� WKDW�PD\� H[SODLQ� WKH� LQWHUYHQWLRQLVW� DW�
WLWXGH� RI� WKH� SUDFWLWLRQHUV� LV� WKH� EHOLHI� WKDW� UHVWRUDWLRQV�
DUH�D�UDSLG�DQG�VDIH�PHWKRG�WR�UHWXUQ�WKH�WRRWK�WR�KHDOWK�
�.D\� HW� DO��� �������

7KH�FRQFHSW�RI�µFDULHV�VFULSWV¶�GHVFULEHG�E\�%DGHU�DQG�
6KXJDUV� ������� LV� VXSSRUWHG�E\� WKH� UHVXOWV�RI� WKLV�VWXG\�
DQG�RWKHUV�RQ�WUHDWPHQW�WKUHVKROGV��'RPHMHDQ�2UOLDJXHW�
HW�DO���������1XWWDOO�DQG�3LWWV��������.D\�DQG�.QLOO�-RQHV��
��������'HQWLVWV¶�LQKHUHQW�DWWLWXGHV�DQG�OHDUQHG�FRQFHSWV�
�FDULHV� VFULSWV�� DSSHDU� WR� KDYH� JUHDWHU� LQÀXHQFH� LQ� WKH�
WUHDWPHQW�GHFLVLRQV�WKDQ�WKHLU�ELRORJLFDO�XQGHUVWDQGLQJ�RI�
WKH�GLVHDVH�SHU�VH��.D\�DQG�.QLOO�-RQHV���������&OLQLFLDQV�
HODERUDWH�WKHLU�VFULSWV�GXULQJ�WKHLU�SURIHVVLRQDO�HGXFDWLRQ�
DQG�WKHQ�WKH\�ZLOO�PRGLI\�WKHP�WKURXJK�WKHLU�SUDFWLFLQJ�
FDUHHUV�� 7KHUH� DUH� VHYHUDO� H[SHULHQFH�EDVHG� IHHGEDFNV�
WKDW� FDQ� PRGLI\� WKRVH� VFULSWV�� /RQJ�WHUP� RXWFRPHV� RI�
GHFLVLRQV�RI�LQWHUYHQWLRQ�DQG�QR�LQWHUYHQWLRQ�ZLOO�PRGLI\�
VXEVHTXHQW�LQWHUYHQWLRQ�GHFLVLRQV��+RZHYHU��WKH�PHFKD�
QLVP�RI�KRZ�IHHGEDFN�PRGL¿HV�LQWHUYHQWLRQ�GHFLVLRQV�LV�
VWLOO� XQNQRZQ� EXW� LV� OLNHO\� WKDW� FKDQJHV� LQ� NQRZOHGJH�
DQG� LQFUHDVH� LQ� FRQ¿GHQFH�PD\� EH� SDUW� RI� WKLV� SURFHVV�
�%DGHU� DQG� 6KXJDUV�� ������� 7KHUH� UHPDLQV� D� ZLGH� JDS�
EHWZHHQ�WKH�GHQWDO�VFKRROV¶�FDULRORJ\�FXUULFXOD�DQG�ZKDW�
DFWXDOO\� LV� GRQH� LQ� SUDFWLFH� DQG� WKLV� LV� DQ� DUHD� SHUKDSV�
RIIHULQJ� WKH�JUHDWHVW� VFRSH� IRU� LPSURYHPHQW� �%DGHU�DQG�
6KXJDUV�� ������� 6XJJHVWLRQV� RQ� KRZ� WR� PLQLPLVH� YDUL�
DWLRQV� LQ� WKH� GLDJQRVLV� DQG� WUHDWPHQW� VKRXOG� EH� EDVHG�
RQ�FXUUHQW�HYLGHQFH��1LHGHUPDQ���������4XHVWLRQV�KDYH�
EHHQ� DOVR� UDLVHG� DERXW� KRZ� GHQWLVWV� FDQ� HDVLO\� DGRSW�
QHZ� WHFKQLTXHV� EXW� KDYH� GLI¿FXOW\� ZLWK� QHZ� FRQFHSWV�
�1LHGHUPDQ�DQG�/HLWFK��������DQG�KRZ�WKH\�WU\�WR�EULQJ�
WKHLU�RZQ�H[SHULHQFHV�DQG�ELDVHV� WR�SDUWLFXODU� WUHDWPHQW�
VWUDWHJLHV� �%DGHU� DQG� 6KXJDUV�� �������7KH� ODFN� RI� FRQ�
VHQVXV�DPRQJ�GHQWLVWV�DERXW�WKH�GLDJQRVLV�DQG�WUHDWPHQW�
IRU� WKH� VDPH� RU� VLPLODU� SDWLHQWV� �%DGHU� DQG� 6KXJDUV��
������� KDV� LPSOLFDWLRQV� RQ� WKH� RXWFRPHV� DQG� FRVWV� IRU�
WKH�SDWLHQW� �6KXJDUV�DQG�%DGHU��������� �(YLGHQFH�EDVHG�
JXLGHOLQHV�DQG�UHFRPPHQGDWLRQV�KDYH�EHHQ�GHYHORSHG�EXW�
GLI¿FXOWLHV� RQ� KRZ� WR� GLVVHPLQDWH� WKLV� NQRZOHGJH�PD\�
EH� SUHVHQW� �3LWWV�� ������� ,W� VHHPV� WKDW� SULQWHG� PDWHULDO�
KDV�RQO\�D�PLQRU�HIIHFW�LQ�FKDQJLQJ�FOLQLFLDQV¶�EHKDYLRXU��
,QWHUYHQWLRQ�WHFKQLTXHV�VXFK�DV�SDUWLFLSDWRU\�ZRUNVKRSV��
DXGLW�DQG�IHHGEDFN�DQG�HGXFDWLRQDO�RXWUHDFK�KDYH�JUHDWHU�
HYLGHQFH�RI� HIIHFWLYHQHVV� �%DGHU� DQG�6KXJDUV�� ������

&OLQLFDO�GHFLVLRQ�PDNLQJ�LV�D�NH\�HOHPHQW�RI�FOLQLFDO�
SHUIRUPDQFH� LQ� WHUPV� RI� KHDOWK� RXWFRPHV� DQG� SDWLHQW�
VDIHW\�� 7KHUHIRUH�� IRU� SDWLHQW� VDIHW\� LW� VHHPV� HVVHQWLDO�
WR� WKLQN�FULWLFDOO\��DQDO\VH�� UHDVRQ��GHFLGH��DQG�GLDJQRVH�
HIIHFWLYHO\� �&URVNHUU\���������7KH�XOWLPDWH�JRDO�ZLOO� EH�
WR�SURPRWH�FRQVHUYDWLRQ�RI� WRRWK�VWUXFWXUH�ZLWK�VXUJLFDO�
LQWHUYHQWLRQ� DV� D� ODVW� UHVRUW�



�

7KH�SUDFWLFH�RI�HYLGHQFH�EDVHG�GHQWLVWU\�UHTXLUHV�WKH�
FRPELQDWLRQ�RI�UHVHDUFK�NQRZOHGJH�DQG�SURYLGHU�H[SHUL�
HQFH�� ,Q� QRUPDO� FLUFXPVWDQFHV� WKLV� FRPELQDWLRQ� ZRXOG�
KDSSHQ�DV�D�UHVXOW�RI�OLIHORQJ�OHDUQLQJ�EXW�FOLQLFLDQV�RIWHQ�
IDLO�WR�LQWHJUDWH�FXUUHQW�EHVW�HYLGHQFH�LQWR�WKHLU�WUHDWPHQW�
GHFLVLRQV��%DGHU�HW�DO����������7KH�DGRSWLRQ�RI�UHVHDUFK�
¿QGLQJV� LQWR� SUDFWLFH� FDQ� WDNH�PRUH� WKDQ� ��� \HDUV� ±� D�
OHQJWK\�WUDQVODWLRQ�SURFHVV�WKDW�GLVDGYDQWDJHV�SDWLHQWV��,W�
PD\�EH�H[SODLQHG�E\�WKH�IDFW�WKDW�KHDOWK�FDUH�SUDFWLWLRQHUV�
GR� QRW� FKDQJH� LI� WKH� V\VWHPV� RI� FDUH� DQG� SD\PHQW� DUH�
QRW� DOLJQHG� WR� KHOS� WKHP� WR� SURYLGH� WKH� HYLGHQFH�EDVHG�
FDUH� �7HOOH]�HW� DO��� ������� �

7KH�UHVXOWV�RI�WKLV�VWXG\�VXSSRUW�WKH�GHYHORSPHQW�RI�DQ�
HYLGHQFH�EDVHG��VWDQGDUGLVHG�� OHVV�LQYDVLYH�PDQDJHPHQW�
V\VWHP�RI�HDUO\�FDULHV� OHVLRQV�IRU� WKH�GHQWDO�FXUULFXOXP��
SUDFWLWLRQHUV� DQG� WKH� UHOHYDQW� KHDOWK� V\VWHP�� 7KHUH� LV�
DEXQGDQW� URRP� IRU� IXUWKHU�SURJUHVV� LQ�GHWHUPLQLQJ�KRZ�
WR� VWDQGDUGLVH� GHQWLVWV¶� PDQDJHPHQW� FRQFHSWV�� )XUWKHU�
VWXGLHV�ZLOO�EH�UHTXLUHG�LQ�RWKHU�VHWWLQJV�DQG�SRSXODWLRQV�
WR�GHWHUPLQH�LI�WKH�¿QGLQJV�RI�WKH�FXUUHQW�VWXG\�DUH�JHQ�
HUDOLVDEOH� WR� RWKHU� FRXQWULHV�� ,W� ZRXOG� EH� LQWHUHVWLQJ� WR�
DVVHVV� LI�QDWLRQDO�RUDO�FDUH�SODQV�DQG�VWUDWHJLHV�� VXFK�DV�
(QJODQG¶V�'HOLYHULQJ�%HWWHU�2UDO�+HDOWK��KDYH�DQ�LPSDFW�
RQ� GHFLVLRQ�PDNLQJ� ZLWK� UHJDUG� WR� FDULHV� PDQDJHPHQW�
DQG� UHFDOO� LQWHUYDO�� �

$FNQRZOHGJPHQWV

7KLV�VWXG\�ZDV�VXSSRUWHG�E\�WKH�&ROJDWH�3DOPROLYH�&RP�
SDQ\�&RORPELD� DQG�7KH�8QLYHUVLW\� RI�0DQFKHVWHU��7KH�
DXWKRUV�ZRXOG� OLNH� WR� WKDQN� 3URIHVVRU�+HOHQ�:RUWKLQJ�
WRQ� DQG�0LFKDHOD�*RRGZLQ� IRU� WKHLU� YDOXDEOH� VWDWLVWLFDO�
DGYLFH� DQG�3URIHVVRU�.LP�(NVWUDQG� IRU� SURYLGLQJ� VRPH�
RI� WKH�SKRWRJUDSKV�XVHG� LQ� WKLV� VWXG\��6SHFLDO� WKDQNV� WR�
WKH�SDUWLFLSDWLQJ�GHQWLVWV�IRU�WKHLU�WLPH�LQ�FRPSOHWLQJ�WKH�
TXHVWLRQQDLUH�DQG�WR�DOO�WKH�&RORPELDQ�&ROJDWH�3DOPROLYH�
2UDO�&DUH�&RQVXOWDQWV��ZLWKRXW�ZKRP�WKLV�SURMHFW�FRXOG�
QRW� KDYH�EHHQ� FDUULHG�RXW��

5HIHUHQFHV

$QXVDYLFH�� .�� �������� &OLQLFDO� GHFLVLRQ�PDNLQJ� IRU� FRURQDO�
FDULHV�PDQDJHPHQW� LQ� WKH�SHUPDQHQW�GHQWLWLRQ��-RXUQDO�RI�
'HQWDO�(GXFDWLRQ����� ����������

%DGHU�� -��� ,VPDOL��$�� DQG�&ODUNVRQ�� -�� �������� (YLGHQFH�EDVHG�
GHQWLVWU\� DQG� WKH� GHQWDO� UHVHDUFK� FRPPXQLW\�� -RXUQDO� RI�
'HQWDO�5HVHDUFK����� ����������

%DGHU�� -�'�� DQG� ,VPDLO��$�,�� ��������$�SULPHU� RQ�RXWFRPHV� LQ�
GHQWLVWU\��-RXUQDO�RI�3XEOLF�+HDOWK�'HQWLVWU\�������������

%DGHU��-�'��DQG�6KXJDUV��'�$����������9DULDWLRQ�LQ�FOLQLFDO�GHFL�
VLRQ�PDNLQJ�UHODWHG�WR�FDULHV��,Q��'HQWDO�&DULHV��7KH�'LVHDVH�
DQG�LWV�&OLQLFDO�0DQDJHPHQW���QG�(G��(GV��)HMHUVNRY��2��DQG�
.LGG��(�$�0��2[IRUG��%ODFNZHOO�0XQNVJDDUG��SS��������

%DGHU�� -�'�� DQG� 6KXJDUV�� '�$�� �������� 9DULDWLRQ� LQ� GHQWLVWV¶�
FOLQLFDO� GHFLVLRQV�� -RXUQDO� RI� 3XEOLF�+HDOWK�'HQWLVWU\� ����
��������

%DGHU�� -�'�� DQG� 6KXJDUV�� '�$�� �������� :KDW� GR� ZH� NQRZ�
DERXW�KRZ�GHQWLVWV�PDNH�FDULHV�UHODWHG�WUHDWPHQW�GHFLVLRQV"�
&RPPXQLW\�'HQWLVWU\� DQG�2UDO�(SLGHPLRORJ\����� �������

%DGHU��-�'���6KXJDUV��'�$��DQG�%RQLWR��$�-����������$�V\VWHPDWLF�
UHYLHZ�RI�WKH�SHUIRUPDQFH�RI�PHWKRGV�IRU�LGHQWLI\LQJ�FDULRXV�
OHVLRQV��-RXUQDO� RI�3XEOLF�+HDOWK�'HQWLVWU\����� ��������

%DHOXP�� 9�� ��������:KDW� LV� DQ� DSSURSULDWH� FDULHV� GLDJQRVLV"�
$FWD�2GRQWRORJLFD�6FDQGLQDYLFD����� ������

&KLDSSHOOL�� )�� DQG� &DMXOLV�� 2�6�� �������� 7KH� ORJLF� PRGHO� IRU�
HYLGHQFH�EDVHG�FOLQLFDO�GHFLVLRQ�PDNLQJ�LQ�GHQWDO�SUDFWLFH��
-RXUQDO� RI�(YLGHQFH�%DVHG�'HQWDO�3UDFWLFH� ���� ��������

&URVNHUU\��3����������$�XQLYHUVDO�PRGHO�RI�GLDJQRVWLF�UHDVRQLQJ��
$FDGHPLF�0HGLFLQH����� ����������

'HHU\��&����������&DULHV�GHWHFWLRQ�DQG�GLDJQRVLV��VHDODQWV�DQG�
PDQDJHPHQW�RI�WKH�SRVVLEO\�FDULRXV�¿VVXUH��%ULWLVK�'HQWDO�
-RXUQDO������ ��������

'RPHMHDQ�2UOLDJXHW��6���/HJHU��6���$XFODLU��&���*HUEDXG��/��DQG�
7XEHUW�-HDQQLQ�� 6�� �������� &DULHV� PDQDJHPHQW� GHFLVLRQ��
LQÀXHQFH�RI�GHQWLVW� DQG�SDWLHQW� IDFWRUV� LQ� WKH�SURYLVLRQ�RI�
GHQWDO� VHUYLFHV��-RXUQDO� RI�'HQWLVWU\����� ��������

(NVWUDQG��.�5���5LFNHWWV��'�1��DQG�.LGG��(�$����������2FFOXVDO�
FDULHV��SDWKRORJ\��GLDJQRVLV�DQG�ORJLFDO�PDQDJHPHQW��'HQWDO�
8SGDWH����� ��������

(VSHOLG��,���7YHLW��$���+DXJHMRUGHQ��2��DQG�5LRUGDQ��3�-����������
9DULDWLRQ� LQ� UDGLRJUDSKLF� LQWHUSUHWDWLRQ� DQG� UHVWRUDWLYH�
WUHDWPHQW� GHFLVLRQV� RQ� DSSUR[LPDO� FDULHV� DPRQJ� GHQWLVWV�
LQ� 1RUZD\��&RPPXQLW\� 'HQWLVWU\� DQG� 2UDO� (SLGHPLRORJ\�
���� ������

(VSHOLG�� ,��� 7YHLW�� $�%��� 0HMiUH�� ,��� DQG� � 1\YDG�� %�� ��������
&DULHV� �� 1HZ� NQRZOHGJH� RU� ROG� WUXWKV"� 7KH� 1RUZHJLDQ�
'HQWDO� -RXUQDO������ �������

)RQWDQD��0�� DQG�=HUR��'�7�� ��������$VVHVVLQJ�SDWLHQWV¶� FDULHV�
ULVN�� -RXUQDO� RI� WKH� $PHULFDQ� 'HQWDO� $VVRFLDWLRQ� �����
����������

*DOH��-��DQG�0DUVGHQ��3����������&OLQLFDO�SUREOHP�VROYLQJ��WKH�
EHJLQQLQJ�RI� WKH�SURFHVV��0HLGFDO�(GXFDWLRQ����� ������

*RPH]�� -��� 7HOOH]��0��� 3UHWW\�� ,�$��� (OOZRRG�� 5�3�� DQG� ,VPDLO��
$�� �������� 1RQ�FDYLWDWHG� FDULRXV� OHVLRQV� GHWHFWLRQ� PHWK�
RGV�� D� V\VWHPDWLF� UHYLHZ��&RPPXQLW\� 'HQWLVWU\� DQG� 2UDO�
(SLGHPLRORJ\����� ������

*RUGDQ� �9�9���*DUYDQ��&�:���+HIW��0�:���)HOORZV��-�/���4YLVW��
9��� 5LQGDO�� '�%�� DQG� *LOEHUW�� +�*�� �������� 5HVWRUDWLYH�
WUHDWPHQW�WKUHVKROGV�IRU�LQWHUSUR[LPDO�SULPDU\�FDULHV�EDVHG�
RQ�UDGLRJUDSKLF�LPDJHV��¿QGLQJV�IURP�WKH�'HQWDO�3UDFWLFH�
%DVHG�5HVHDUFK�1HWZRUN��*HHUDO�'HQWLVWU\����� ���±����

,VPDLO��$���7HOOH]��0���3LWWV��1���(NVWUDQG��.�5���5LFNHWWV��'�-���
/RQJERWWRP��&���(JJHUWVVRQ��+���'HHU\��&���)LVKHU��-���<RXQJ��
'�$���)HDWKHUVWRQH��-�'���(YDQV��:���=HOOHU��*�*���=HUR��'���
0DUWLJQRQ��6���)RQWDQD��0��DQG�=DQGRQD��$����������&DULHV�
PDQDJHPHQW�SDWKZD\V�SUHVHUYH�GHQWDO�WLVVXHV�DQG�SURPRWH�
RUDO� KHDOWK��&RPPXQLW\�'HQWLVWU\� DQG�2UDO� (SLGHPLRORJ\�
���� H���H���

,VPDLO��$�,����������9LVXDO�DQG�YLVXR�WDFWLOH�GHWHFWLRQ�RI�GHQWDO�
FDULHV��-RXUQDO�RI�'HQWDO�5HVHDUFK����6SHF�1R�&��&������

,VPDLO��$�,��� 6RKQ��:��� 7HOOH]��0���$PD\D��$��� 6HQ��$��� +DV�
VRQ�� +�� DQG� 3LWWV�� 1�%�� �������� 7KH� ,QWHUQDWLRQDO� &DULHV�
'HWHFWLRQ�DQG�$VVHVVPHQW�6\VWHP��,&'$6���DQ� LQWHJUDWHG�
V\VWHP� IRU�PHDVXULQJ� GHQWDO� FDULHV��&RPPXQLW\� 'HQWLVWU\�
DQG�2UDO�(SLGHPLRORJ\����� ��������

.DNXGDWH��1���6XPLGD��)���0DWVXPRWR��<���0DQDEH��.���<RNR\D�
PD��<���*LOEHUW��*�+��DQG�*RUGDQ��9�9����������5HVWRUDWLYH�
WUHDWPHQW� WKUHVKROGV� IRU� SUR[LPDO� FDULHV� LQ� GHQWDO� 3%51��
-RXUQDO� RI�'HQWDO�5HVHDUFK����� �����������

.D\�� (�-�� DQG� .QLOO�-RQHV�� 5�� ��������9DULDWLRQ� LQ� UHVWRUDWLYH�
WUHDWPHQW� GHFLVLRQV�� DSSOLFDWLRQ� RI� 5HFHLYHU� 2SHUDWLQJ�
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