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2ULJLQDO�$UWLFOH� 
 
0DJQLWXGH�DQG�IDFWRUV�DVVRFLDWHG�ZLWK�VHL]XUHဨUHODWHG�LQMXU\�DPRQJ�SDWLHQWV�ZLWK�HSLOHS�
V\�DW�$PDQXHO�6SHFLDOL]HG�0HQWDO�+RVSLWDO��$GGLV�$EDED��(WKLRSLD 
 
6DPVRQ�<DUHJD�0LVLNHU���6HIRQLDV�*HWDFKHZ���$GDPX�$GGLVVLH���<DUHG�0DPXVKHW�<LIUX� 

 
�6FKRRO�RI�0HGLFLQH��8QLYHUVLW\�RI�*RQGDU��(WKLRSLD 
�'HSDUWPHQW�RI�1HXURORJ\��6FKRRO�RI�0HGLFLQH��$GGLV�$EDED�8QLYHUVLW\ 
�'HSDUWPHQW�RI�3UHYHQWLYH�0HGLFLQH��6FKRRO�RI�3XEOLF�+HDOWK��$GGLV�$EDED�8QLYHUVLW\� 

  
&RUUHVSRQGLQJ�DXWKRUV��\DUHGBPW\#\DKRR�FRP� 

 
$EVWUDFW� 
%DFNJURXQG��6HL]XUHఆUHODWHG�LQMXULHV��65,��FRQVWLWXWH�RQH�RI�WKH�PDMRU�DUHDV�RI�FRQFHUQ�LQ�PDQDJLQJ�SHRSOH�ZLWK�
HSLOHSV\��2I� WKRVH�� WKH�RQHV�ZLWK�JHQHUDOL]HG� WRQLFఆFORQLF�VHL]XUHV�DQG�GURS�DWWDFNV��DUH�SURQH� WR� VXVWDLQ�PRWRU�
YHKLFOH�DFFLGHQWV��IDOOV��EXUQV��GURZQLQJ��IUDFWXUHV��VRIW�WLVVXH�DQG�KHDG�LQMXULHV��+HQFH��WKLV�VWXG\�DLPHG�WR�DVVHVV�
WKH�PDJQLWXGH�DQG�DVVRFLDWHG�IDFWRUV�RI�65,�DPRQJ�SDWLHQWV�VHHQ�DW�$PDQXHO�6SHFLDOL]HG�0HQWDO�+RVSLWDO��(WKLR�
SLD� 
0HWKRGV�� $� FURVVఆVHFWLRQDO� VWXG\� ZDV� FRQGXFWHG� DW� D� UHJXODU� VHL]XUH� IROORZ� XS� FOLQLF�� $� WRWDO� RI� ���� SDWLHQWV�
DERYH����\HDUV�RI�DJH�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��3DWLHQWV¶�VRFLR-GHPRJUDSKLF�DQG�FOLQLFDO�GDWD�ZHUH�FROOHFWHG�
EDVHG�RQ�LQWHUYLHZ�DQG�UHFRUG�UHYLHZ��'HVFULSWLYH�VWDWLVWLFV�ZHUH�GRQH�DQG�PXOWLYDULDEOH�ORJLVWLF�UHJUHVVLRQ�ZDV�
XVHG�WR�GHWHUPLQH�LQGHSHQGHQW�SUHGLFWRUV�RI�65,�ZLWK�DGMXVWHG�RGGV�UDWLR�DQG�FRUUHVSRQGLQJ�FRQILGHQFH�LQWHUYDO��$�
S-YDOXH�������ZDV�FRQVLGHUHG�DV�VWDWLVWLFDOO\�VLJQLILFDQW� 
5HVXOWV��$�WRWDO�RI�����SDWLHQWV�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��2I�WKHVH��������ZHUH�UHSRUWHG�WR�KDYH�65,��/DFHUD�
WLRQV����������EXUQ���������DQG�GHQWDO-ORVV���������ZHUH�WKH�PRVW�FRPPRQ�W\SH�RI�LQMXULHV��7KHUH�ZDV�D����-IROG�
LQFUHDVH�LQ�WKH�RGGV�RI�65,�DPRQJ�WKRVH�LQ�JUDGHV��-��HGXFDWLRQDO�OHYHOV��$25 ����������&,������-��������DQG�D�
ORZHU�ULVN�RI�65,�ZDV�IRXQG�DPRQJ�WKRVH�ZKR�FRXOG�UHDG�DQG�ZULWH��$25 ����������&,������-������� 
&RQFOXVLRQV��7KH�VWXG\�GRFXPHQWHG�VLJQLILFDQW�OHYHO�RI�65,�DPRQJ�WKH�VWXG\�SRSXODWLRQ�ZLWK�YDULHG�OHYHOV�RI�
VHYHULW\��7R�PLQLPL]H�65,��LW�LV�HVVHQWLDO�WR�WDUJHW�WKH�DERYH�SUHGLFWRUV�WKURXJK�SURSHU�VXUYHLOODQFH�V\VWHP�LQ�WKH�
IROORZ-XS�FOLQLFV�ZLWK�FRQWLQXRXV�DGYRFDF\�ZRUN�WR�WKH�IDPLO\�DQG�ZRUNLQJ�HQYLURQPHQW� 
 
.H\ZRUGV��6HL]XUH-UHODWHG�LQMXULHV��(SLOHSV\��7UDXPD� 
&LWDWLRQ���0LVLNHU��6<��*HWDFKHZ� �6��$GGLVVLH�$��<LIUX�<0��0DJQLWXGH�DQG�IDFWRUV�DVVRFLDWHG�ZLWK�VHL]XUHఆUHODWHG�

LQMXU\�DPRQJ�SDWLHQWV�ZLWK�HSLOHSV\�DW�$PDQXHO�6SHFLDOL]HG�0HQWDO�+RVSLWDO��$GGLV�$EDED��(WKLRSLD��
(WKLRS�0HG��-������������-��� 

6XEPLVVLRQ�GDWH�������)HEUXDU\�������$FFHSWHG������0DUFK������3XEOLVKHG�����0DUFK������� 

(WKLRSLDQ�0HGLFDO�-RXUQDO������������� ��
2SHQ�DFFHVV�DUWLFOHV�GLVWULEXWHG�LQ�WHUPV�RI� 
&UHDWLYH�&RPPRQV�$WWULEXWLRQ�/LFHQFH�>&&�E\����@ 

,661�����-������������H,661�����-�����  0LVLNHU�HW�DO�� 

,QWURGXFWLRQ� 
(SLOHSV\�LV�RQH�RI�WKH�PRVW�FRPPRQ�DFTXLUHG�FKURQLF�
QHXURORJLF� GLVRUGHUV� ZLWK� D� SUHYDOHQFH� RI� DSSUR[L�
PDWHO\� ����� >�@�� (SLOHSWLF� SDWLHQWV� RIWHQ� KDYH� VHL�
]XUHV� ZLWK� LPSDLUPHQW� RI� FRQVFLRXVQHVV� DQG� DEQRU�
PDO� XQFRQWUROOHG� PRYHPHQWV� >�@�� ,Q� DGGLWLRQ�� WKH\�
PD\�KDYH�DQWLHSLOHSWLF�GUXJ�UHODWHG�VLGH�HIIHFWV�VXFK�
DV� GURZVLQHVV�� DWD[LD�� EOXUUHG� YLVLRQ�� DQG� GLSORSLD�
>�@�� ,W� VHHPV� LQWXLWLYH� WKDW�DQ\�FRQGLWLRQ� LQYROYLQJ�D�
IDOO�RU�LPSDLUPHQW�RI�FRQVFLRXVQHVV�KDV�WKH�SRWHQWLDO�
WR�FDXVH�LQMXULHV�DQG�WKDW�FXUWDLOPHQW�RI�FHUWDLQ�SK\VL�
FDO�DFWLYLWLHV�PD\�UHGXFH� WKH�ULVN�RI�LQMXU\�>�@��(YHQ�
LQ� WKH� DEVHQFH� RI� REYLRXV� FOLQLFDO� VHL]XUH� DFWLYLW\��
SDUR[\VPDO� �((*�� GLVFKDUJHV� KDYH� EHHQ� VKRZQ� WR�
DIIHFW�DOHUWQHVV�DQG�PHQWDO�VSHHG�>�@�� 
 

(SLOHSV\� LV� DOVR� NQRZQ� WR� EH� DVVRFLDWHG� ZLWK� D�
QXPEHU� RI� FR-PRUELG� FRQGLWLRQV� ZKLFK� PD\� DOVR�
SOD\� DQ� DGGLWLRQDO� UROH� LQ� LQFUHDVLQJ� WKH� ULVN� RI��
LQMXU\�� $WWHQWLRQ� GHILFLW� GLVRUGHU� LV� PXFK� PRUH�
FRPPRQ�LQ�FKLOGUHQ�ZLWK�HSLOHSV\������FRPSDUHG�
WR����LQ�KHDOWK\�FRQWUROV��>�@��DQG�KDV�FOHDUO\�EHHQ�
DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�DFFLGHQWDO�LQMX�
U\� >��� �@�� $GGLWLRQDOO\�� DERXW� D� WKLUG� RI� HSLOHSWLF�
SDWLHQWV�DUH� VKRZQ� WR�KDYH� VRPH�GHJUHH�RI�FRJQL�
WLYH� LPSDLUPHQW� ZKLFK� PD\� LQWHUIHUH� ZLWK� WKH�
DZDUHQHVV�DQG�DOHUWQHVV�WRZDUGV�VHQVLQJ�DQG�UHDFW�
LQJ� WR� SRWHQWLDOO\� GDQJHURXV� VLWXDWLRQ�� 6RPH� DOVR�
VXIIHU�IURP�FR-PRUELG�FRQGLWLRQV�OLNH�FHUHEUDO�SDO�
V\�WKDW�FDQ�LQWHUIHUH�ZLWK�PRWRU�UHVSRQVH����������� 
 
6HYHUDO� HSLOHSV\ဨVSHFLILF� YDULDEOHV� KDYH� EHHQ� FRU�
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UHODWHG�ZLWK� KLJKHU� ULVNV� RI� LQMXU\�� 6HL]XUH� W\SH� KDV�
EHHQ�D� IDFWRU� LQ�PRVW� VWXGLHV� >�@�� ,Q�D� VWXG\�GRQH� WR�
DVVHVV�WKH�FOLQLFDO�ULVN�IDFWRUV�IRU�6HL]XUH�UHODWHG�LQMX�
U\���65,��� LQ�DGXOW�3HRSOH�:LWK�(SLOHSV\��3:(��DQG�
DQDO\]HG� WR� GHYHORS� D� SUHGLFWLYH� PRGHO� GRQH� E\�
6RPVDN�7LDPNDR�DQG�FROOHDJXHV�VKRZHG�WKDW�*HQHU�
DOL]HG� 7RQLF–FORQLXF� 6HL]XUH� �*7&�� VHL]XUH� W\SH��
KDYLQJ�KLVWRU\�RI�VHL]XUH�DWWDFNV�DW�OHDVW����WLPHV�SHU�
\HDU�� DQG�GD\� WLPH� VHL]XUH�ZHUH� VLJQLILFDQW� ULVN� IDF�
WRUV�RI�KDYLQJ�65,��%DVHG�RQ�WKLV�WKH\�GHYHORSHG�WKH�
SUHGLFWLYH�PRGHO�IRU�KDYLQJ�65,�LQ�3:(�DQG�LW�JDYH�
������VHQVLWLYLW\�DQG�������VSHFLILFLW\�RQ�WKH�RFFXU�
UHQFH� RI� 65,�� 7KH\� FRQFOXGHG� WKDW� WKH� VLJQLILFDQW�
SUHGLFWLYH� IDFWRUV� IRU� 65,� LQ� 3:(� ZHUH� WKH� RFFXU�
UHQFH�RI�*7&V��VHL]XUHV�DW�OHDVW����WLPHV�SHU�\HDU�RU�
GD\�WLPH�VHL]XUHV�>�@� 
 
$Q� DVSHFW� RI� VHL]XUHV� PRVW� FRQFHUQLQJ� WR� SHUVRQV�
ZLWK� HSLOHSV\� DQG� WR� WKRVH�ZKR� FDUH� IRU� WKHP� LV� WKH�
SRWHQWLDO� IRU� VHL]XUHဨUHODWHG� LQMXULHV�� 'ULYLQJ� DFFL�
GHQWV��IDOOV��GURZQLQJ��VXIIRFDWLRQ��DQG�RWKHU�LQMXULHV�
DUH� IUHTXHQW� FRQFHUQV�� ,QGHHG�� ODZV� DQG� UXOHV� FRQ�
FHUQLQJ�HSLOHSV\�DUH�JHQHUDOO\�LQWHQGHG�WR�SURWHFW�WKH�
SHUVRQ�ZLWK�VHL]XUHV�IURP�LQMXULHV�DV�ZHOO�DV�WKH�SXE�
OLF� IURP� WKH� FRQVHTXHQFHV� RI� WKDW� SHUVRQ
V� VHL]XUHV��
HVSHFLDOO\�ZLWK�UHVSHFW�WR�GULYLQJ�D�YHKLFOH��SLORWLQJ�D�
SODQH�� DQG� RSHUDWLQJ� RWKHU� W\SHV� RI� PDFKLQHU\� >��@��
$OWKRXJK�WDNLQJ�SUHYHQWLYH�PHDVXUHV�LV�WR�EH�HQFRXU�
DJHG�� DW� WLPHV� WKLV� FRQFHUQ�PD\� OHDG� WR�XQQHFHVVDU\�
LQWHUYHQWLRQV�WKDW�FDQ�SRWHQWLDOO\�OLPLW� WKH�SULYDF\�RI�
SDWLHQWV�DQG�WKHLU�ULJKW�WR�SDUWLFLSDWH�LQ�FHUWDLQ�DFWLYL�
WLHV� DQG� ZLOO� EHFRPH� DQ� DGGLWLRQDO� FDXVH� RI� VWLJPD��
+HQFH�� LGHQWLI\LQJ� SRWHQWLDO� SUHGLFWLQJ� IDFWRUV� DQG�
DSSO\LQJ� LQGLYLGXDOL]HG� SUHYHQWLYH� PHDVXUHV� LV� DQ�
LQYDOXDEOH�PHDQV�WR�LPSURYH� WKH�TXDOLW\RI�WKH�KHDOWK�
RI� SDWLHQWV�� 7KLV�ZLOO� VXEVHTXHQWO\� EH� D� UHOLHI� WR� WKH�
FDUH� WDNHUV�� WKH� SXEOLF� DQG� WKH� FRXQWU\� DV� D� ZKROH��
3DWLHQWV�ZLWK�HSLOHSV\�FDQ�VXVWDLQ�DQ\� W\SH�RI� LQMXU\�
UHODWHG�WR�WKH�VHL]XUH�$�VWXG\�FRQGXFWHG�LQ� �(WKLRSLD�
VKRZHG�WKDW�JHQHUDOL]HG�VHL]XUHV�RFFXUUHG�LQ�����RI�
WKH� FDVHV�� SDUWLDO� VHL]XUHV� LQ� ���� DQG� XQFODVVLILDEOH�
VHL]XUHV�LQ�����>��@�� 
 
7R� WKH� EHVW� RI� RXU� NQRZOHGJH�� WKHUH� ZDV� QR� VWXG\�
GRQH�LQ�(WKLRSLD�ZKLFK�DVVHVVHG�65,¶6�DQG�DVVRFLDW�
HG�IDFWRUV�VR�IDU��+HQFH��WKLV�VWXG\�LV�DLPHG�WR�DVVHVV�
WKH�PDJQLWXGH�DQG�DVVRFLDWHG� IDFWRUV� IRU�65,�DPRQJ�
SDWLHQWV�ZLWK�HSLOHSV\�LQ�$PDQXHO�6SHFLDOL]HG�0HQWDO�
+RVSLWDO��7KLV�VWXG\�PD\�EHQHILW�WKH�KHDOWK�V\VWHP�WR�
WDLORU� QHFHVVDU\�PHDVXUHV� WR�PLWLJDWH� WKH� RFFXUUHQFH�
RI� WKH� LQMXULHV� DQG� WKHLU� FRPSOLFDWLRQV� WKHUHE\� LP�
SURYLQJ� WKH� KHDOWKဨUHODWHG� TXDOLW\� RI� OLIH� DPRQJ� SD�
WLHQWV�ZLWK� HSLOHSV\� DQG� FRQWULEXWHV� LWV� SDUW� LQ�PLQL�
PL]LQJ�WKH�ORVV�RI�SURGXFWLYLW\�DQG�H[SHQVHV�WKDW�VLJ�
QLILFDQWO\� FRPSURPLVH� WKH� FRXQWU\¶V� HFRQRP\�� ,P�
SRUWDQWO\��WKH�VWXG\�PD\�SURYLGH�LQVLJKW�LQWR�WKH�PDJ�
QLWXGH�DQG�W\SHV�RI�65,��DQG�VRFLR�GHPRJUDSKLF�IDF�
WRUV� DVVRFLDWHG� ZLWK� 65,�� 7KLV� ZRXOG� IXUWKHU� HQDEOH�
KHDOWK�FDUH�SURJUDPV�WR�XVH�WKH�GDWD�IRU�SODQQLQJ�DQG�

 

SROLF\�IRUPXODWLRQ�OLNH�GHYHORSLQJ�DQG�LPSOHPHQWLQJ�
SUHYHQWLYH�PHDVXUHV�WR�KHOS�SDWLHQWV�ZLWK�HSLOHSV\�� 
 
0HWKRGV� 
 
6WXG\� GHVLJQ� DQG� DUHD�� ,QVWLWXWLRQDO� EDVHG� FURVV�
VHFWLRQDO�VWXG\�ZDV�FRQGXFWHG�IURP�6HSWHPEHU��-����
����� DW� $PDQXHO� 0HQWDO� 6SHFLDOL]HG� +RVSLWDO�
�$06+���$06+�LV�WKH�ROGHVW�PHQWDO�KHDOWK�KRVSLWDO�
LQ� WKH� FRXQWU\� HVWDEOLVKHG� LQ������ DQG� LV� VLWXDWHG� LQ�
$GGLV�$EDED��WKH�FDSLWDO�FLW\�RI�(WKLRSLD��,W�FXUUHQWO\�
KDV�D�WRWDO�RI�����EHGV�RI�ZKLFK�����DUH�IRU�LQSDWLHQWV�
DQG����IRU�(PHUJHQF\�URRP��VHUYLQJ�SHRSOH�IURP�DOO�
FRUQHUV� RI� WKH� FRXQWU\�� 7KHUH� LV� DOVR� D� ODUJH� RXW-
SDWLHQW� VHUYLFH�� KDYLQJ� PRUH� WKDQ� �������� YLVLWLQJ�
SDWLHQWV�HDFK�\HDU��7KH�KRVSLWDO�LV�NQRZQ�IRU�WUHDWLQJ�
3:(� LQ� D� WLPH� ZKHQ� WKHUH� ZHUH� QR� QHXURORJLVWV� LQ�
WKH�FRXQWU\�-�DQG�WKDW�WUDGLWLRQ�LV�VWLOO�FRQWLQXLQJ� 
 
6WXG\� SRSXODWLRQ�� 7KH� VWXG\� SDU WLFLSDQWV� ZHUH�
UHFUXLWHG�IURP�UHJXODU�VHL]XUH�IROORZ�XS�FOLQLF�LQ�WKH�
KRVSLWDO� GXULQJ� WKH� VWXG\� SHULRG�� $OO� SDWLHQWV� ZLWK�
HSLOHSV\��DJHG�RI��DERYH�RU�HTXDO�WR����\HDUV�ROG�GL�
DJQRVHG�E\�XQHTXLYRFDO�FOLQLFDO�DQG�RU�((*�GLDJQR�
VLV� RI� HSLOHSV\� ���XQSURYRNHG� VHL]XUHV�� ZHUH� HQ�
UROOHG�� 
 
6DPSOH� VL]H�DQG� VDPSOLQJ� WHFKQLTXH��$� WRWDO�RI�����
SDWLHQWV�ZKR�KDG�D� IROORZ�XS�DW� WKH�FOLQLFV�ZHUH�HQ�
UROOHG� LQ�RUGHU�RI� WKHLU� DUULYDO� WR� WKH�$06+� UHJXODU�
VHL]XUH�FOLQLF�GXULQJ�WKH�VWXG\�SHULRG��� 
 
6WXG\�WRRO�DQG�GDWD�FROOHFWLRQ��'DWD�ZDV�FROOHFWHG�
RQ� SDWLHQWV� VRFLR� GHPRJUDSKLF� �$JH�� JHQGHU�� UDFH��
RFFXSDWLRQ��� VHL]XUH� UHODWHG� LQIRUPDWLRQ� �QDWXUH�� FLU�
FXPVWDQFH�� VHYHULW\�� DQG� FRQVHTXHQFH��� (SLOHSV\�
�DXUD��SURGURPDO�� LFWDO�DQG�SRVWဨLFWDO�SKHQRPHQD�GH�
VFULSWLRQ��� ZHUH� DVVHVVHG� XVLQJ� SUH-WHVWHG� VWUXFWXUHG�
TXHVWLRQHU�DQG�D�FKHFN�OLVW�RQ�UHYLHZ�RI�LQIRUPDWLRQ�
IURP�WKH�SDWLHQW¶V�UHFRUG�� �6SHFLILF�FOLQLFDO�GDWD�ZDV�
JDWKHUHG� 	� RUJDQL]HG� XVLQJ� WKH� GLDJQRVWLF� VFKHPH�
IRU� WKH� FODVVLILFDWLRQ� RI� VHL]XUHV� DQG� HSLOHSV\� E\�
,/$(��������WR�GHWHUPLQH�WKH�HSLOHSWLF�VHL]XUH�W\SH���
	�6HL]XUH�)UHTXHQF\�6FRULQJ�6FDOH�DV�PRGLILHG�IURP�
(�/�� 6R� HW� DO����������� 'DWD� ZDV� FROOHFWHG� E\� WZR�
PHGLFDO� SURIHVVLRQDOV� EDVHG� RQ� LQWHUYLHZ�� SK\VLFDO�
H[DPLQDWLRQ�DQG�UHYLHZ�RI� WKH�SDWLHQW¶V� UHFRUG��$QG�
65,�KLVWRU\�LV�FROOHFWHG�DV�ORQJ�DV�WKH\�UHPHPEHU�� 
'DWD�DQDO\VLV��7KH�GDWD�ZDV�HQWHUHG�DQG�DQDO\]HG�
XVLQJ� WKH� VWDWLVWLFDO� SDFNDJH� IRU� VRFLDO� VFLHQFHV�
�6366�� YHUVLRQ� ��� VWDWLVWLFDO� 6RIWZDUH��7KH� GHVFULS�
WLYH�LQIRUPDWLRQ�ZDV�GHWHUPLQHG�XVLQJ�WKH�IUHTXHQF\��
SURSRUWLRQ��PHDQ��DQG�VWDQGDUG�GHYLDWLRQV��2GGV�UDWL�
RV��25��DQG�WKHLU�����FRQILGHQFH�LQWHUYDOV��&,��ZHUH�
HVWLPDWHG� XVLQJ� ELYDULDWH� DQG� PXOWLYDULDEOH� ORJLVWLF�
UHJUHVVLRQ� DQDO\VLV� WR� LGHQWLI\� SRVVLEOH� H[SODQDWRU\�
YDULDEOHV� DVVRFLDWHG� ZLWK� VHL]XUH� UHODWHG� LQMXU\�� 3-
YDOXH� RI� OHVV� WKDQ� �����ZDV� XVHG� WR� FKRVH� YDULDEOHV�
ZKLFK�KDYH�DVVRFLDWLRQ�LQ�WKH�ELYDULDWH�PRGHO�WR�PXO�



���� 

 

WLYDULDEOH�PRGHO�DQDO\VLV��7KH�UHVXOW�DW�S-YDOXH�������ZDV�
FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�WKH�ILQDO�PRGHO�� 
 
2SHUDWLRQDO�GHILQLWLRQV 
(SLOHSV\��WZR�RU�PRUH�XQSURYRNHG�VHL]XUHV 
65,��DQ\�SK\VLFDO�WUDXPD�RU�LQMXU\�WKDW�UHVXOWHG�DV�D�GLUHFW�
FRQVHTXHQFH�RI�WKH�VHL]XUH 
6WDWXV� HSLOHSWLFV�� D� VLQJOH� VHL]XUH� HSLVRGH� ODVWLQJ� IRU� DW�
OHDVW� ���PLQXWHV�� RU� WZR� RU�PRUH� HSLVRGHV� RFFXUULQJ� RQH�
DIWHU�WKH�RWKHU�EHIRUH�WKH�SDWLHQW�UHJDLQV�IXOO�FRQVFLRXVQHVV�
LQ�EHWZHHQ�WKH�DWWDFNV� 
 
5HVXOWV 
6RFLR-GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� VWXG\� SDUWLFL�
SDQWV� 
$� WRWDO� RI� ����SDWLHQWV�ZHUH� LQFOXGHG� LQ� WKH� VWXG\�ZLWK� D�
UHVSRQVH� UDWH� RI� ������7KH�PDMRULW\�RI� SDWLHQWV� LQFOXGHG�
LQ�WKH�VWXG\�ZHUH�\RXQJHU�������������PDOHV�������������
&KULVWLDQV����� ��������� VLQJOH�������������5LJKW-KDQGHG�
������������ HGXFDWHG� ������������ XQHPSOR\HG� ���
���������DQG������������ZHUH�OLYLQJ�ZLWK�WKHLU�SDUHQWV�RU�
VLEOLQJV��7DEOH���� 

7\SH�RI�VHL]XUH�UHODWHG�LQMXULHV� 
$�WRWDO�RI�������������SDWLHQWV�UHSRUWHG�WR��KDYH�
65,�GXH��WR�DFWLYH�VHL]XUH��)LJXUH�����2XW�RI�WKHVH�
��� ������� UHSRUWHG� PXOWLSOH� W\SHV� RI� LQMXULHV�
ZKLOH� WKH� UHVW� KDG� VLQJOH� W\SH� RI� LQMXU\�� 0RVW�
FRPPRQ� W\SHV� RI� LQMXULHV� VXVWDLQHG�ZHUH� ODFHUD�
WLRQV� ��������� EXUQ� �������� DQG� GHQWDO-ORVV�
��������� $GGLWLRQDO� UHSRUWHG� LQMXULHV� LQFOXGHG�
IUDFWXUHV�� MRLQW� GLVORFDWLRQ�� FRQWXVLRQ� DQG� KHDG�
LQMXU\��7DEOH����� 
&OLQLFDO�FKDUDFWHULVWLFV�RI�HSLOHSWLF�SDWLHQWV�
GXULQJ�SUHVHQWDWLRQ� 
2I� WKRVH� SDWLHQWV� LQFOXGHG� LQ� WKH� VWXG\� ����
�������� KDG� VHL]XUH� IRU�PRUH� WKDQ� ��� \HDUV��$OO�
WKH�UHVW�UHSRUWHG�WR�KDYH�WKHLU�VHL]XUH�RQVHW�ZLWKLQ�
WKH� ODVW� ��� \HDUV�� $PRQJ� WKHVH� SDUWLFLSDQWV� ����
�������� KDG� VHL]XUH� DWWDFNV� XVXDOO\� GXULQJ� WKH�
QLJKWWLPH�ZKLOH������������KDG�VHL]XUH�GXULQJ�WKH�
GD\�WLPH��6HL]XUH�UHODWHG�LQMXU\�KDSSHQHG�PRVWO\�
DW� KRPH� ��� �������� IROORZHG� E\� ZRUN� SODFH� ���
��������� LQ� WKH� VWUHHW��� �������� DQG� VFKRRO� ��
��������)LJXUH���� 

7DEOH���7KH�VRFLR�GHPRJUDSKLF�FKDUDFWHU LVWLFV�RI�VWXG\�SRSXODWLRQ�VHHQ�DW�UHJXODU �VHL]XUH�IROORZ�XS�FOLQ�
LFV�RI�$PDQXHO�6SHFLDOL]HG�0HQWDO�+RVSLWDO���������Q ���� 

&KDUDFWHULVWLFV )UHTXHQF\ 3HUFHQWDJH 
$JH�JURXSV 
�������-�� 
���������-�� 
�������0HDQ�DJH��6'� 

  
��� 
��� 
���������� 

  
���� 
���� 

*HQGHU 
�������0DOH 
��������)HPDOH 

  
��� 
��� 

  
���� 
���� 

0DULWDO�VWDWXV 
�������6LQJOH 
�������0DUULHG 
�������'LYRUFHG�6HSDUDWHG 
�������:LGRZHG 

  
��� 
�� 
� 
�� 

  
���� 
���� 
��� 
��� 

+DQGHGQHVV 
�����5LJKW-KDQGHG 
������/HIW-KDQGHG 

  
��� 
�� 

  
���� 
��� 

(GXFDWLRQDO�OHYHO 
�����8QDEOH�WR�UHDG�DQG�ZULWH 
�����$EOH�WR�UHDG�DQG�ZULWH�RQO\ 
�����*UDGH��-� 
�����*UDGH��-�� 
*UDGH���� 

  
�� 
�� 
�� 
�� 
�� 

  
���� 
��� 
���� 
���� 
���� 

/LYLQJ�VLWXDWLRQV 
������$ORQH 
������:LWK�SDUHQWV�DQG��RU�VLEOLQJV 
������:LWK�VSRXVH 
������2WKHU 

  
�� 
��� 
�� 
�� 

  
��� 
���� 
���� 
��� 

2FFXSDWLRQDO�VWDWXV 
������6HOI 
������*RYHUQPHQW 
������1*2 
�����8QHPSOR\HG 

  
��� 
�� 
� 
��� 

  
���� 
���� 
��� 
���� 



���� 

 

)LJXUH����7KH�SODFH�ZKHUH�65,�HQFRXQWHUHG�DPRQJ�HSLOHSWLF�SDWLHQWV�DW�UHJXODU�VHL]XUH�IROORZ-XS�FOLQLFV�RI�$PDQ�
XHO�6SHFLDOL]HG�0HQWDO�+RVSLWDO������� 

7DEOH����7KH�PDJQLWXGH��W\SH�DQG�VHYHULW\�RI�DFWLYH�VHL]XUH�UHODWHG�LQMXULHV�DPRQJ�(SLOHSWLF�3DWLHQWV�VHHQ�DW�UHJX�
ODU�VHL]XUH�IROORZ�XS�FOLQLFV�RI�$PDQXHO�6SHFLDOL]HG�0HQWDO�+RVSLWDO��$GGLV�$EDED������� 

����DFWLYH�LQMXULHV��FDVHV�����ZHUH�PXOWLSOH�LQMXULHV� 

 

 

7\SH�RI�LQMXU\ 1XPEHU���� 'HJUHH�RI�6HYHULW\ 
  
0LOG�1R��� 0RGHUDWH�1R��� 6HYHUH�1R��� 

)UDFWXUH ������� ������� -- -- 

-RLQW�GLVORFDWLRQ ������� �������� ������� ������� 

/DFHUDWLRQ ��������� ��������� ������� ������� 

&RQWXVLRQ ������� ������� -- -- 

6SUDLQ ������� ������� -- -- 

%XUQ ��������� ��������� �������� �������� 

+HDG�LQMXU\ ������� ������� -- -- 

'HQWDO�LQMXU\ �������� -- -- -- 

0XOWLSOH�LQMXULHV ��       

7RWDO ��� �� �� � 

7KH�UHVW�����������KDG�VHL]XUH�DWWDFNV�ERWK�GXULQJ�WKH�
GD\� DQG� WKH� QLJKW� WLPH�� 7KH�PDMRULW\� ���� �������� RI�
WKH� SDUWLFLSDQWV� UHSRUWHG� *7&� VHL]XUH� GXULQJ� DWWDFN��
$PRQJ� WKHP�RQO\� WKUHH� SDWLHQWV� ZHUH� HYHU� GLDJQRVHG�
ZLWK�VWDWXV�HSLOHSWLFV��0RVW�UHSRUWHG������������D�VHL�
]XUH� WLPH� UDQJLQJ� IURP� �-��� PLQXWHV� GXULQJ� DWWDFN�
�7DEOH�����$�WRWDO�RI������������SDUWLFLSDQWV�UHSRUWHG�WR�
KDYH�SUH-VHL]XUH�V\PSWRPV�RU�DXUD�ZKHUHDV�WKH�PDMRUL�
W\������������UHSRUWHG�WR�KDYH�SRVW-VHL]XUH�V\PSWRPV�
RI�VRPH�NLQG�� 

7KH�PRVW� IUHTXHQWO\�UHSRUWHG�SRVW-VHL]XUH�
V\PSWRPV� ZHUH� KHDGDFKH� ���������� DQG�
GHHS� VOHHS� ����������� 7KH� PDMRULW\� RI�
SDUWLFLSDQWV� ����������� KDG� GHOD\V� LQ�
VWDUWLQJ� WUHDWPHQW� DIWHU� RQVHW� RI� VHL]XUH��
$PRQJ�WKHVH������������GHOD\HG�IRU�OHVV�
WKDQ�RQH�\HDU�������������IRU���WR���\HDUV�
DQG�WKH�UHVW�����������IRU�PRUH�WKDQ�ILYH�
\HDUV��7DEOH����� 



���� 

 

 
7DEOH����7KH�FOLQLFDO�FKDUDFWHULVWLFV�RI�HSLOHSWLF�SDWLHQWV�GXULQJ�SUHVHQWDWLRQ�DW�UHJXODU�VHL]XUH�IROORZ�XS�
FOLQLFV�RI�$PDQXHO�6SHFLDOL]HG�0HQWDO�+RVSLWDO��$GGLV�$EDED������ 

&OLQLFDO�FKDUDFWHULVWLFV��Q ���� 
  

)UHTXHQF\ 3HUFHQWDJH 

2QVHW�RI�HSLOHSV\�V\PSWRPV 
������������/DVW���\HDU 
������������/DVW��-��\HDUV 
������������/DVW��-���\HDUV 
������������%HIRUH����\HDUV 

  
�� 
�� 
�� 
��� 

  
��� 
���� 
���� 
���� 

6LJQV�DQG�V\PSWRPV�WKDW�FRPH�EHIRUH�WKH�DFWXDO�VHL]XUH 
�������������+HDGDFKH 
�������������%OXUULQJ�RI�YLVLRQ 
�������������6KRFNLQJ�VHQVDWLRQ 
�������������'L]]LQHVV 
�������������)HDUIXOQHVV 
�������������3DOSLWDWLRQ 
�������������2WKHU 

  
�� 
�� 
� 
�� 
�� 
� 
�� 

  
���� 
���� 
��� 
���� 
���� 
��� 
���� 

3HRSOH�WHOO�\RX�DERXW�ZKDW�DFWXDOO\�KDSSHQV�GXULQJ�WKH�VHL]XUH 
�������������*7& 
�������������)RFDO 
�������������$EVHQFH 

   
��� 
�� 
� 

   
���� 
��� 
��� 

7KH�GXUDWLRQ�RI�WKH�DFWXDO�VHL]XUH�LQ�PRVW�RI�WKH�DWWDFNV 
�����������������PLQ 
�����������������-���PLQ 
�������������!����PLQ 

  
�� 
��� 
� 

  
���� 
���� 
��� 

:KDW�KDSSHQV�DIWHU�WKH�DFWXDO�VHL]XUH�VWRSV 
������������1RWKLQJ 
������������+HDGDFKH 
������������'HHS�VOHHS 
������������&RQIXVLRQ�GLVRULHQWDWLRQ 
������������+HDGDFKH�DQG�'HHS�VOHHS 
������������+HDGDFKH�DQG�FRQIXVLRQ 
������������%RWK��KHDGDFKH��GHHS�VOHHS��FRQIXVLRQ� 
  

  
�� 
�� 
�� 
�� 
�� 
� 
� 
� 

  
���� 
���� 
���� 
��� 
���� 
��� 
��� 
��� 

(YHU�EHHQ�GLDJQRVHG�ZLWK�VWDWXV�HSLOHSWLFV 
������������<HV 
������������1R 

  
� 
��� 

  
��� 
�� 

7KH�WLPH�JDS�EHWZHHQ�WKH�RQVHW�RI�WKH�V\PSWRPV�DQG�WKH�VWDUW�
RI�DQWLHSLOHSWLF�GUXJ�WUHDWPHQW 
������������,PPHGLDWHO\ 
������������\HDU 
������������-��\HDUV 
��������!���\HDUV 

  
  
�� 
��� 
�� 
�� 

  
  
���� 
���� 
���� 
���� 

/DVW�WLPH�\RX�KDG�D�VHL]XUH 
����������/DVW����KUV� 
����������/DVW���ZHHN 
����������/DVW���PRQWK 
����������/DVW��-��PRQWKV 
����������/DVW��-���PRQWKV 
����������%HIRUH���\HDUV 

  
�� 
�� 
�� 
�� 
�� 
�� 

  
��� 
���� 
���� 
���� 
���� 
���� 

7LPLQJ�RI�WKH�RFFXUUHQFH�RI�PRVW�VHL]XUH�DWWDFNV 
���������1LJKW�WLPH�ZKHQ�DVOHHS 
��������'D\�WLPH�ZKHQ�DZDNH 
��������'D\�WLPH�RU�QLJKW�WLPH 

  
��� 
�� 
�� 

  
���� 
���� 
���� 



���� 

 

&RQWLQXHG«� 

$VVRFLDWHG�IDFWRUV�RI�65, 
$�PXOWLYDULDWH�ORJLVWLF�UHJUHVVLRQ�UHVXOW�GHSLFWHG�WKDW��
7KH�RGGV�RI�65,�LQFUHDVHG�E\�����WLPHV��$25 ������
����&,������-������DPRQJ�WKRVH�ZKR�ZHUH�LQ�JUDGH��
-��HGXFDWLRQ� OHYHOV�� DQG�D� ORZHU� ULVN�RI�65,�ZDV� UH�

 

SRUWHG� DPRQJ� WKRVH� ZKR� DEOH� WR� UHDG� DQG� ZULWH�
�$25 ����������&,������-������7DEOH���� 

'LVFXVVLRQ 
3DWLHQWV�ZLWK�HSLOHSV\�FDQ�VXVWDLQ�DQ\� W\SH�RI� LQMXU\�

6HL]XUH�IUHTXHQF\�VFRUH 
��������6HL]XUH�IUHH��RII�$(' 
��������6HL]XUH�IUHH��QHHG�IRU�$('�XQNQRZQ 
��������6HL]XUH�IUHH��RQ�$(' 
��������6LPSOH�SDUWLDO�VHL]XUH�RQO\ 
��������1RFWXUQDO�VHL]XUH�RQO\ 
���������-��\U� 
���������-���\U� 
���������-��PR� 
���������-��ZN� 
���������-��G 
���������-���G 

  
�� 
�� 
�� 
� 
�� 
�� 
�� 
�� 
�� 
� 
� 

  
��� 
��� 
���� 
��� 
��� 
���� 
��� 
���� 
��� 
��� 
��� 

7DEOH����7KH�6RFLR�GHPRJUDSKLF�IDFWRUV�DVVRFLDWHG�ZLWK�DFWLYH�VHL]XUH�UHODWHG�LQMXU LHV�DPRQJ�HSLOHSWLF�
SDWLHQWV�DW�UHJXODU�VHL]XUH�IROORZ�XS�FOLQLFV�RI�$PDQXHO�6SHFLDOL]HG�0HQWDO�+RVSLWDO��������������������������������������������������������������������������

1% S�������&25 &UXG�2GGV�5DWLR���$25 $GMXVWHG�2GGV�5DWLR� 

9DULDEOHV $FWLYH�LQMXU\��65,� &25�����&, $25�����&, 

<HV�1R���� 1R���     

$JH�JURXSV 
��-�� 
���-�� 

  
�������� 
�������� 

  
��������� 
�������� 

  
���� 
���������-����� 

  
���� 
�����������-������ 

*HQGHU 
0DOH 
)HPDOH 

  
�������� 
�������� 

  
��������� 
�������� 

  
���� 
��������-����� 

  
���� 
�����������-������ 

0DULWDO�VWDWXV 
6LQJOH 
0DUULHG 
'LYRUFHG 
:LGRZHG 
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�������� 
������ 
������ 

  
��������� 
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���������-����� 
���������-����� 
���������-����� 

  
���� 
�����������-����� 
�����������-������ 
�����������-������ 

(GXFDWLRQDO�OHYHO 
8QDEOH�WR�UHDG�DQG�ZULWH 
$EOH�WR�UHDG�DQG�ZULWH�RQO\ 
*UDGH��-� 
*UDGH��-�� 
$ERYH�JUDGH��� 

  
�������� 
������ 
�������� 
�������� 
�������� 

  
�������� 
�������� 
�������� 
�������� 
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���������-����� 
���������-����� 
���������-����� 
���������-����� 

  
���� 
�����������-������ 
�����������-������ 
�����������-����� 
����������-����� 

2FFXSDWLRQDO�VWDWXV 
������6HOI 
������*RYHUQPHQW 
������1*2 
������8QHPSOR\HG 
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���������-����� 
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�����������-����� 
�����������-����� 
�����������-����� 

/LYLQJ�VLWXDWLRQV 
�����:LWK�SDUHQWV��VLEOLQJV 
������$ORQH 
������:LWK�VSRXVH 
������2WKHU 
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������ 
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UHODWHG�WR�WKHLU�VHL]XUH��$QG�WKLV�VWXG\�WULHV�WR�JLYH�DQ�
RYHUDOO�GHVFULSWLRQ�RI�65,V�ZLWK� WKHLU�DVVRFLDWHG�IDF�
WRUV�� ,Q� RXU� VWXG\� � WKH� SUHYDOHQFH� RI� 65,V� DPRQJ�
3:(� IRXQG� � WR� EH� ������ZKLFK� LV� DSSDUHQWO\�PRUH�
WKDQ� WKDW� UHSRUWHG� E\� WKH� (XURSHDQ� FRKRUW� VWXG\�
������ >�@� EXW� OHVV� WKDQ� VRPH� RWKHU� UHSRUWV� OLNH� � WKH�
RQH�E\�$VDGL-3RR\D�HW�DO�������>�@� 
 
�7KH� PRVW� FRPPRQ� W\SHV� RI� LQMXULHV� UHSRUWHG� ZHUH�
ODFHUDWLRQV� ��������� EXUQ� �������� DQG� GHQWDO-ORVV�
��������IROORZHG�E\�IUDFWXUHV��MRLQW�GLVORFDWLRQ��FRQ�
WXVLRQ�DQG�KHDG�LQMXU\��7KHUH�ZHUH�QR�UHSRUWV�RI�VXE�
PHUVLRQ� LQMXU\� RU� LQMXU\� WR� WKH� H\H��7KLV� LV�PRUH� RU�
OHVV� FRQVLVWHQW� ZLWK� RWKHU� VWXGLHV�� 7KHUH� ZDV� KLJKHU�
SUHYDOHQFH�RI�UHSRUWHG�GHQWDO�LQMXULHV��DERXW������LQ�
RWKHU�VWXGLHV��>��@�ZKHQ�ZH�FRPH�WR�65+,V��6HL]XUH�
UHODWHG� +HDG� ,QMXULHV�� ZKLOH� LW� LV� FRPPRQ� LQ� RWKHU�
VWXGLHV��������LW�ZDV������LQ�RXU�FDVH�>��@��2QH�SRV�
VLEOH�H[SODQDWLRQ� IRU� WKLV�YDULDWLRQ�PD\�EH� WKDW�PRVW�
SDWLHQWV�ZKR� VXVWDLQHG� VHYHUH� KHDG� LQMXULHV�PD\� QRW�
KDYH�VXUYLYHG�WR�UHSRUW�LW�RU�VRPH�PLJKW�KDYH�WULYLDO�
L]HG�PLOG�WR�PRGHUDWH�KHDG�LQMXULHV�� 

�,Q�WKLV�VWXG\�WKH�PDMRULW\�RI�SDWLHQWV�UHSRUWHG�WR�KDYH�
VHL]XUH�IRU�PRUH�WKDQ����\HDUV���������ZKLOH�WKH�UHVW�
KDG� LW� LQ� WKH� ODVW� ��� \HDUV��0RVW� KDG� VHL]XUH� DWWDFNV�
XVXDOO\� GXULQJ� WKH� QLJKW� ��������� ZKLOH� ������ KDG�
VHL]XUH�GXULQJ� WKH�GD\��7KH�UHVW� ��������KDG�VHL]XUH�
DWWDFNV�ERWK�GXULQJ�WKH�GD\�DQG�QLJKW��,W�LV�LQWXLWLYH�WR�
DVVXPH� WKDW� VHL]XUHV� WKDW� RFFXU� H[FOXVLYHO\� DW� QLJKW��
LQ� WKH�VDIHW\�RI�RQH¶V�EHG��SUREDEO\�DOVR� OHDG� WR� OHVV�
ULVN� RI� LQMXU\� WKDQ� WKRVH� RFFXUULQJ� SUHGRPLQDQWO\�
GXULQJ�WKH�GD\� 
2QO\� WKUHH� W\SHV�RI� VHL]XUHV�ZHUH�UHSRUWHG��*HQHUDO�
L]HG� WRQLF� FORQLF-VHL]XUHV� ��������� IRFDO� VHL]XUHV�
������� DQG� DEVHQFH� VHL]XUHV� ������� 2WKHU� W\SHV� RI�
VHL]XUHV� ZHUH� QRW� UHSRUWHG� RU� GHWHFWHG� SUREDEO\� DV�
UHVXOW� RI� OLPLWHG� FDSDFLW\� DQG� LQDGHTXDWH� HIIRUW� WR�
ORRN�LQWR�WKH�YDULRXV�VHL]XUH�W\SHV�E\�SK\VLFLDQV�DQG�
UHSRUWLQJ� HUURUV� RQ� WKH� SDWLHQW¶V� VLGH�� +RZHYHU� RXU�
ILQGLQJ�LV�FRQVLVWHQW�ZLWK�RWKHU�VWXGLHV�LQ�D�VHQVH�WKDW�
PRVW�VHL]XUHV�DUH�JHQHUDOL]HG�LQ�QDWXUH�� 

7KH�GXUDWLRQ�RI�DFWLYH�VHL]XUH�UHSRUWHG�E\�WKH�PDMRUL�
W\� ZDV� �-��� PLQXWHV�� +RZHYHU� ZH� VKRXOG� NHHS� LQ�
PLQG� WKDW� PXFK� RI� WKH� FRQYXOVLYH� ILW� UHVXOWV� LQ� WKH�
DWWHQGDQWV¶� SDQLF� WKHUH� E\� PDNLQJ� WUDFNLQJ� RI� WLPH�
VRPHZKDW� XQUHOLDEOH��0RUHRYHU�� ZH� KDYH� QRWHG� WKDW�
PDQ\� RI� WKHP� FRXQW� WKH� SRVW-LFWDO� SKHQRPHQRQ� LQ�
FOXGLQJ� VOHHS� WLPH� DV� SDUW� RI� WKH� FRQYXOVLRQ�� DQG�
WKHUHIRUH�ZH�VXVSHFW�WKH�DFWXDO�GXUDWLRQ�RI�WKH�DFWLYH�
FRQYXOVLRQ� PLJKW� EH� OHVV� WKDQ� �� PLQXWHV� DV� QRWHG�
HOVHZKHUH�LQ�RWKHU�VWXGLHV� 
$�WRWDO�RI�������UHSRUWHG� WR�KDYH�SUH-VHL]XUH�V\PS�
WRPV�RU�DXUD��3UHVHQFH�RI�D�ZDUQLQJ�DXUD�ZLWK�HYHU\�
VHL]XUH�LV�VKRZQ�WR�EH�SURWHFWLYH�IURP�DFFLGHQWV�>��@��
0RVW� SDWLHQWV� KDG� GHOD\V� LQ� VWDUWLQJ� WUHDWPHQW� DIWHU�
RQH�VHW�RI�VHL]XUH�� ,Q�HDUOLHU�VWXGLHV� WKLV�ZHUH�KLJKO\�

 

DVVRFLDWHG� ZLWK� 65,� E\� ZD\� RI� PRUH� IUHTXHQW� 	�RU�
ORQJHU� DWWDFNV� >��@�� 7KH� SODFHV� RI� WKH� VHL]XUH� DOVR�
KDYH� JUHDW� UHOHYDQFH� LQ� WHUPV� RI� WKH� ULVNV� IRU� 65,��
0RVW�VHL]XUH�UHODWHG�LQMXU\�KDSSHQHG�PRVWO\�DW�KRPH�
IROORZHG� E\� ZRUN� SODFH�� WKH� VWUHHW� DQG� WKH� VFKRRO��
7KRXJK�KRPH�LV�UHODWLYHO\�VDIH�LQMXU\�GHSHQGV�RQ�WKH�
FLUFXPVWDQFHV�DQG�WKHVH�FDOOV�IRU�SUHFDXWLRQV�HYHQ�DW�
KRPH�� 

6RFLR�GHPRJUDSKLF�IDFWRUV�VXFK�DV�DJH��VH[��UHOLJLRQ��
PDULWDO�VWDWXV��RFFXSDWLRQ��DQG�OLYLQJ�VLWXDWLRQV�ZHUH�
QRW� IRXQG� WR� EH� VWDWLVWLFDOO\� DVVRFLDWHG� ZLWK� 65,� LQ�
WKLV� VWXG\�� ZKLOH� D� KLJKHU� SUHYDOHQFH� RI� 65,� GXULQJ�
DFWLYH�VHL]XUH�ZDV�DVVRFLDWHG�ZLWK�D�ORZ�HGXFDWLRQDO�
VWDWXV�3DWLHQWV� ZLWK� D� ORZHU� HGXFDWLRQ� VWDWXV� ZHUH�
KDYLQJ� ���� WLPHV� PRUH� FKDQFH� RI� 65,� FRPSDUHG� WR�
WKRVH� ZKR� DUH� XQDEOH� WR� UHDG� DQG� ZULWH�� $QG� WKRVH�
ZKR� KDYH� QR� IXUWKHU� HGXFDWLRQ� �RWKHU� � WKDQ� DEOH� WR�
UHDG� DQG� ZULWH� RQO\� ZHUH� � IRXQG� WR� KDYH� D� � ORZHU�
FKDQFH�RI�H[SRVXUH�WR�65,��$25 ����������&,������
-������ 
7KLV� VWXG\� KDV� LWV� RZQ� OLPLWDWLRQ�ZKLFK� LQFOXGHV� LWV�
UHWURVSHFWLYH�QDWXUH��GLIILFXOWLHV�LQ�UHWULHYLQJ�UHOHYDQW�
LQIRUPDWLRQ� IURP� SRRUO\� GRFXPHQWHG� SDWLHQW� FKDUWV��
GLIILFXOWLHV� LQ� GLIIHUHQWLDWLQJ� VLQJOH� YHUVXV� PXOWLSOH�
65,�DPRQJ�SDWLHQWV�� UHFDOO�ELDV� UHODWHG� WR� WKH�GLIIHU�
HQW�DVSHFWV�RI�65,V�DQG�FKDOOHQJHV�LQ�GLDJQRVLQJ�FR-
PRUELG�GLVRUGHUV�WKDW�PD\�EH�OLQNHG�WR�65,V� 

&RQFOXVLRQ�DQG�UHFRPPHQGDWLRQV 
7KH� VWXG\� GRFXPHQWHG� VLJQLILFDQW� OHYHOV� RI� 65,�
DPRQJ� WKH� VWXG\� SRSXODWLRQ� ZLWK� YDULHG� OHYHOV� RI�
VHYHULW\��6RIW� WLVVXH� LQMXULHV�DQG�EXUQ�ZHUH� WKH�PRVW�
FRPPRQ� W\SHV� RI� LQMXULHV� GHWHFWHG��7KH� RQO\� VRFLR�
GHPRJUDSKLF�IDFWRU�DVVRFLDWHG�ZLWK�65,�ZDV�D�ORZHU�
HGXFDWLRQDO� VWDWXV��+RZHYHU�� IXUWKHU� ODUJH� VFDOH� HSL�
GHPLRORJLF� VWXGLHV� DUH� KLJKO\� UHFRPPHQGHG�� $YDLO�
LQJ� DZDUHQHVV� UDLVLQJ� PHFKDQLVP� IRU� HSLOHSWLF� SD�
WLHQWV�� WKHLU�FDUH�JLYHUV�DQG�SURIHVVLRQDOV�LQ�(WKLRSLD�
RQ�65,�LV�KLJKO\�LPSRUWDQW�WR�PLWLJDWH�WKH�SUREOHP�WR�
RXU�XQGHUVWDQGLQJ��%HVLGHV�6XUYHLOODQFH�DQG�PRQLWRU�
LQJ� RI� 65,V�� DGYRFDF\� ZRUN� RQ� EHKDOI� RI� HSLOHSWLF�
SDWLHQWV� IRU�D�VDIHU�KRPH�DQG�ZRUN�HQYLURQPHQW� � � LV�
YHU\�HVVHQWLDO�� 

$XWKRUV�FRQWULEXWLRQ 
6<��<0��$$��FRQFHSWXDOL]HG�DQG�GHVLJQHG�WKH�VWXG\��
6<��:URWH� WKH� UHVHDUFK� SURSRVDO�� FRQGXFWHG� WKH�
UHVHDUFK�� DQDO\]HG� WKH� GDWD� DQG�ZULWH� D� GUDIW� PDQX�
VFULSW��<0��6*��DQG�$$��,QYROYHG�LQ�WKH�ZULWH�XS�RI�
WKH�SURSRVDO��GDWD�DQDO\VLV�DQG�ZULWH�XS�RI�WKH�PDQX�
VFULSW��$OO�FR-DXWKRUV�FRQWULEXWHG�WR�LWV� LPSURYHPHQW�
DQG�FULWLFDOO\� UHYLHZHG� WKH�PDQXVFULSW�GHYHORSPHQW��
$OO�DXWKRUV�DSSURYHG�WKH�ILQDO�YHUVLRQ�RI�PDQXVFULSW�� 



���� 

 

 
 

 

(WKLFDO� DSSURYDO��(WKLFDO� FOHDUDQFH�ZDV� REWDLQHG�
IURP�WKH�(WKLFDO�UHYLHZ�FRPPLWWHH�RI�WKH�'HSDUWPHQW�
RI� 1HXURORJ\� � UHIHUHQFH� QXPEHU� 60�
1(852����������� ,QIRUPHG� FRQVHQW� ZDV� REWDLQHG�
IURP�DOO� SDWLHQWV� RU� FDUHJLYHUV� LQYROYHG� LQ� WKH� VWXG\�
DIWHU� H[SODLQLQJ� WKH� QDWXUH� RI� WKH� VWXG\� LQ� WKH� ODQ�
JXDJH�WKH\�XQGHUVWDQG�DQG�WKRVH�ZKR�ZHUH�GLDJQRVHG�
ZLWK�WKH�65,�ZHUH�OLQNHG�WR�WKH�DSSURSULDWH�IDFLOLW\��LI�
WKH\�ZHUH�LQ�QHHG�RI�IXUWKHU�HYDOXDWLRQ�RU�WUHDWPHQW� 
)XQGLQJ�� )XQGLQJ� FRPHV� WKURXJK� $GGLV� $EDED�
XQLYHUVLW\�� DV� SDUW� RI� SRVWJUDGXDWH� VWXG\� UHVHDUFK�
IXQGLQJ�DQG� �7KH� IXQGHU�KDV�QR� � UROH� LQ� WKH�SXEOLFD�
WLRQ�RI�WKLV�VWXG\�  

 

&RQIOLFW� RI� ,QWHUHVW�� 7KH� DXWKRUV� KDYH� GHFODUHG�
WKDW�QR�FRPSHWLQJ�LQWHUHVWV� 
$FNQRZOHGJHPHQWV� 
:H�DUH�JUDWHIXO� WR� WKH� VFKRRO�RI�PHGLFLQH�DW�$GGLV�
$EDED� 8QLYHUVLW\� IRU� IXQGLQJ� WKH� UHVHDUFK� FRVW� RI�
WKH�VWXG\��)LQDOO\��ZH�ZRXOG�OLNH�WR�H[WHQG�RXU�GHHS�
DSSUHFLDWLRQ� WR� WKH� GDWD� FROOHFWRUV� DQG� SHUVRQV� LQ�
YROYHG� LQ� IDFLOLWDWLQJ� � SDWLHQWV� LQWHUYLHZV� DQG� FDUG�
UHYLHZ�LQ�WKH�KRVSLWDO��$QG��DOO�WKH�SDUWLFLSDQWV� 
,Q�0HPRU\�RI���'U �VDPVRQ�<DUHJDO�WKH�3,�RI�WKLV�
VWXG\� DQG� RXU� FROOHDJXH� �ZKRP�ZH� ORVW� � ����� DQG�
VDGGHQHG�E\�KLV�SDVVLQJ�DW�D�\RXQJHU�DJH� 

5HIHUHQFHV� 

�� +DXVHU�:$�� ,QFLGHQFH� DQG�SUHYDOHQFH�� ,Q��(QJOH� -U� -��3HGOH\�7$�� HGLWRUV��(SLOHSV\�� D� FRPSUHKHQVLYH�
WH[WERRN��3KLODGHOSKLD��/LSဨSLQFRWW–5DYHQ��������S����–��� 

�� &ROODERUDWLYH�*URXS�IRU�WKH�6WXG\�RI�(SLOHSV\��3URJQRVLV�RI�HSLOHSV\�LQ�QHZO\�GLDJQRVHG�SDWLHQWV��D�PXO�
WLFHQWHU�SURVSHFWLYH�VWXG\�RI�WKH�HIIHFWV�RI�PRQRWKHUDS\�RQ�WKH�ORQJဨWHUP�FRXUVH�RI�HSLOHSV\��(SLOHSVLD�
�����������–��� 

�� $VDGLဨ3RR\D�$$�1LNVHUHVKW�$��<DJKRXEL�(��1�HL�0��3K\VLFDO�LQMXULHV�LQ�SDWLHQWV�ZLWK�HSLOHSV\�DQG�WKHLU�
DVVRFLDWHG�ULVN�IDFWRUV�6HL]XUH�������$SU����������ဨ�� 

�� $OGHQNDPS�$�� $UHQGV� -�� 7KH� UHODWLYH� LQIOXHQFH� RI� HSLOHSWLF� ((*� GLVFKDUJHV�� VKRUWQRQFRQYXOVLYH� VHL�
]XUHV��DQG�W\SH�RI�HSLOHSV\�RQ�FRJQLWLYH�IXQFWLRQ�(SLOHSVLD����������–�� 

�� 'XQQ�':��$XVWLQ�-.��+DUH]ODN�-��HW�DO��$'+'�DQG�HSLOHSV\�LQ�FKLOGKRRG�'HY�0HG�&KLOG1HXURO������
�����–�� 

�� /HLEVRQ�&/��.DWXVLF�6.��%DUEDUHVL�:-��HW�DO��8VH�DQG�FRVWV�RI�PHGLFDO�FDUH�IRU�FKLOGUHQ�DQG�DGROHVFHQWV�
ZLWK�DQG�ZLWKRXW�DWWHQWLRQဨGHILFLW�K\SHUDFWLYLW\�GLVRUGHU�-$0$�����������–�� 

�� 6ZHQVHQ� $�� %LUQEDXP�+*�� %HQ�+5�� HW� DO�� ,QFLGHQFH� DQG� FRVWV� RI� DFFLGHQWV� DPRQJ� DWWHQWLRQ� GHILFLW�
K\SHUDFWLYLW\�GLVRUGHU�SDWLHQWV�-$GROHVF�+HDOWK������������–�� 

�� 9DQ�GHQ�%URHN�0��%HJKL�(��$FFLGHQWV� LQ�SDWLHQWV�ZLWK� HSLOHSV\�� W\SHV�� FLUFXPVWDQFHV�� DQG� FRPSOLFD�
WLRQV��D�(XURSHDQ�FRKRUW�VWXG\��5(6Wဨ��*URXS��(SLOHSVLD�������-XQ����������ဨ�� 

�� 7LDPNDR�6��6DZ�DQ\DZLVXWK�.��$VDZDYLFKLHQMLQGD�7��<DXGQRSDNDR�3��$UXQSRQJSDLVDO6�3KXWWKDUDN�:��
$XHYLWFKD\DSDW�1���9DQQDSUDVDKW�6��7LDPNDR�6��3KXQLNKRP�.��&KDL\DNXP$�6DHQJVXZ�DQ�-���-�LWSLPRO�
PDUG�6��3UHGLFWLYH�ULVN�IDFWRUV�RI�VHL]XUHဨUHODWHG�LQMXU\�LQ�SHUVRQV�ZLWK�HSLOHSV\��-�1HXURO6FL�������2FW�
��������ဨ�����ဨ�� 

��� 6LUYHQ-,�$GGLQJ� LQMXU\� WR� LQVXOW�� 6HL]XUHဨUHODWHG� LQMXULHV�� (SLOHSV\�%HKDY�� ����1RY�� ���������ဨ��� GRL��
���������M��\�HEHK�������������� 

��� 7HNOHKDLPDQRW�5���7KH�LQFLGHQFH�RI�HSLOHSV\�LQ�UXUDO�FHQWUDO�(WKLRSLD��HSLOHSVLD������0D\�����������ဨ� 
��� �(�/��6R�HW�DO�$VVHVLQJ�FKDQJHV�RYHU�WLPH�LQ�WHPSRUDO�OREHFWRP\�2XWFRPH�E\�VFRULQJ�VHL]XUH�IUHTXHQF\���

(SLOHSV\�5HVHDUFK��������������–��� 
��� )ULHGPDQ�'(��7RELDV�56��$NPDQ&,��6PLWK�(2��/HYLQ�+�6��5HFXUUHQW�VHL]XUHဨUHODWHG�LQMXULHVLQ�SHRSOH�

ZLWK� HSLOHSV\� DW� D� WHUWLDU\� HSLOHSV\� FHQWUH�� D� �ဨ\HDU� ORQJLWXGLQDO� VWXG\��(SLOHSV\%HKDY�� �����1RY� ���
�������ဨ� 

��� �:LUUHOO�� (�&�� �������� (SLOHSV\-UHODWHG� ,QMXULHV�� (SLOHSVLD�� ���� ��-���� KWWSV���GRL�RUJ���������M�����-
����������������[ 


