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7KH�'HYHORSPHQW�RI�'DP�,QIUDVWUXFWXUH�&RQGLWLRQ�DQG�6DIHW\�$VVHVVPHQW� 
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$EVWUDFW 

7KH�PDQDJHPHQW�DQG�UHJXODWLRQ�RI�ODUJH�LQYHQWRULHV�RI�HPEDQNPHQW�GDPV�UHTXLUHV�WKH�XVH�RI�WRROV�DQG�DQDO\WLFDO�
WHFKQLTXHV� WKDW� FDQ� SURYLGH� D� XQLIRUP� EDVLV� IRU� FRPSDULVRQ�� ,QGH[�&RQGLWLRQ� DQG� 5LVN� $VVHVVPHQW� ZHUH� WZR� RI�
WKRVH�WRROV��7KRVH�WZR�DVVHVVPHQW�FDQ�EH�FRPELQHG�WR�PDNH�DQ�FRPSUHKHQVLYH�DVVHVVPHQW�EHFDXVH�LW¶V�PDLQ�GDWD�
DUH�YLVXDO�FRQGLWLRQ�RI�GDP��:LWK�WKRVH�VLPLODULW\��KRZ�WR�GHYHORS�GDP�DVVHVVPHQW�EDVHG�RQ�GDP¶V�FRQGLWLRQ�DQG�
VDIHW\�DUH�WKH�PDLQ�JRDOV�RI�WKLV�UHVHDUFK��2Q�WKHVH�UHVHDUFK��&RQGLWLRQ�,QGH[�ZLWK�LQGH[�IURP���WR���DUH�XVHG�IRU�
WKH� FRQGLWLRQ� DVVHVVPHQW��0HDQZKLOH�� ,&2/'�0RGLILHG�0HWKRG� DUH�XVHG� DV� VDIHW\� HYDOXDWLRQ�DVSHFW�� 7KRVH� WZR�
DVVHVVPHQW�V\VWHP�ZHUH�FRPELQHG�XVLQJ�$QDO\WLF�+LHUDUFK\�3URFHVV� �$+3�� WR� ILQG� LW¶V�ZHLJKW� IRU� WKH�DVVHVVPHQW�
PRGHO��$+3�ZHUH�XVHG�WR�DQDO\]H�$+3¶V�OLQHDU�VFDOH�TXHVWLRQQDLUH�DV�SULPDU\�GDWD��7KHVH�UHVHDUFK�REWDLQ�WKDW�WKH�
GHYHORSHG�PRGHO�KDG�VRPH�OLPLWDWLRQV��VR�WKH�DVVHVVPHQW�DUHQ¶W�FRPSUHKHQVLYH�HQRXJK� 

.H\ZRUGV��,QIUDVWUXFWXUH��DVVHVVPHQW��FRQGLWLRQ��VDIHW\��GDP��FRQGLWLRQ�LQGH[��,&2/'�PRGLILHG��$+3� 

$EVWUDN 

0DQDMHPHQ� GDQ� UHJXODVL� GDUL� LQYHQWDULV� EHQGXQJDQ� EHVDU� PHPEXWXKNDQ� DODW� GDQ� WHNQLN� DQDOLVLV� \DQJ� GDSDW�
PHPEHULNDQ� GDVDU� \DQJ� VHUDJDP� XQWXN� SHUEDQGLQJDQ�� 3HQLODLDQ� .RQGLVL� EHUEDVLV� ,QGHNV� .RQGLVL� GDQ� .DMLDQ�
.HDPDQDQ�EHUEDVLV�,QGHNV�5LVLNR�PHUXSDNDQ�EHEHUDSD�FRQWRK�GDUL�DODW�WHUVHEXW��.HGXD�SHQLODLDQ�LQL�VHEHQDUQ\D�
ELVD� GLJDEXQJNDQ� XQWXN�PHQGDSDWNDQ� SHQLODLDQ� \DQJ� NRPSUHKHQVLI� NDUHQD�PHQJJXQDNDQ� NRQGLVL� YLVXDO� VHEDJDL�
VDODK�VDWX�GDWD�XWDPD��'HQJDQ�DGDQ\D�NHVDPDDQ�WHUVHEXW��EDJDLPDQD�FDUD�PHQJHPEDQJNDQ�SHQLODLDQ�NRQGLVL�GDQ�
NHDPDQDQ�EHQGXQJDQ�PHUXSDNDQ� WXMXDQ�XWDPD�GDUL� SHQHOLWLDQ� LQL��'DODP�SHQHOLWLDQ� LQL�� ,QGHNV�.RQGLVL� GHQJDQ�
LQGHNV�QLODL���VDPSDL���GLJXQDNDQ�VHEDJDL�SHQLODLDQ�GDODP�DVSHN�SHQLODLDQ�NRQGLVL��6HGDQJNDQ�GDODP�DVSHN�NDMLDQ�
NHDPDQDQ�� GLJXQDNDQ� 0HWRGH� ,&2/'� 0RGLILNDVL�� 'DODP� PHQJJDEXQJNDQ� NHGXD� VLVWHP� SHQLODLDQ� WHUVHEXW��
$QDO\WLF�+LHUDUFK\�3URFHVV��$+3��GLJXQDNDQ�XQWXN�PHQGDSDWNDQ�ERERW�SHQLODLDQ�EHQGXQJDQ��%HUGDVDUNDQ�KDVLO�
DQDOLVLV��PRGHO�\DQJ�GLNHPEDQJNDQ�PHPLOLNL��EHEHUDSD�OLPLWDVL�VHKLQJJD�SHQLODLDQ�EHOXP�FXNXS�NRPSUHKHQVLI�� 

.DWD-NDWD�.XQFL��,QIUDVWUXNWXU��SHQLODLDQ��NRQGLVL��NHDPDQDQ��EHQGXQJDQ��LQGHNV�NRQGLVL��,&2/'�PRGLILNDVL��$+3�� 
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���'DP�&RQGLWLRQ�DQG�6DIHW\�$VVHVVPHQW 

7KH�PDQDJHPHQW�DQG�UHJXODWLRQ�RI�ODUJH�LQYHQWRULHV�RI�
HPEDQNPHQW� GDPV� UHTXLUHV� WKH� XVH� RI� WRROV� DQG�
DQDO\WLFDO�WHFKQLTXHV�WKDW�FDQ�SURYLGH�DQ�XQLIRUP�EDVLV�
IRU�FRPSDULVRQ��$QGHUVHQ�GNN����������2QH�RI�WKH�WRROV�
LV� WKH� GDP� LQIUDVWUXFWXUH� UDWLQJ� XVHG� LQ� WKH� 8QLWHG�
6WDWHV�� 7KH� DVVHVVPHQW� LQ� WKH� IRUP�RI� UDWLQJ� WKDW� WKH\�
KDYH�DQG�WKH\�SXEOLVK�XQGHU�WKH�QDPH�5HSRUW�&DUG�IRU�
$PHULFD¶V� ,QIUDVWUXFWXUH� E\�$PHULFDQ�6RFLHW\�RI�&LYLO�
(QJLQHHUV�LV�SXEOLVKHG�UHJXODUO\�DQG�ZDV�ODVW�SXEOLVKHG�
LQ� ������ 5DWLQJV� DUH� XVHG� E\�PDQ\� FRXQWULHV� EHFDXVH�
WKH� LQGLFDWRUV�� WKDW� ZDV� SURGXFHG�� JHQHUDWH� VWURQJ�
PHVVDJHV� WR� SROLWLFLDQV� RU� VWDNHKROGHUV� ZKR� PDNH�
GHFLVLRQV�DERXW�WKH�QHHGV�DQG�XUJHQF\�RI�LQIUDVWUXFWXUH�
LQYHVWPHQW� LQ� WKH� FRQWH[W� RI� QDWLRQDO� SULRULWLHV�
�$PHNXG]L� GNN��� ������� 7KH� DVSHFWV� UHYLHZHG� LQ� WKH�

UDWLQJ�UHVHDUFK��$6&(��������DUH�FRQGLWLRQV��FDSDFLW\��
RSHUDWLRQV�� DQG� VDIHW\�� 7KH� VHFXULW\� DVSHFW� DOVR�
LQFOXGHV� KD]DUGV�� ULVN� PDQDJHPHQW�� FRPSUHKHQVLYH�
DSSURDFK�� DQG� LQWHUQDO� DQG� H[WHUQDO� LQWHJUDWLRQ�� ,Q�
,QGRQHVLD�� VXFK� UDWLQJ� UHVHDUFK� KDV� QRW� \HW� EHHQ�
FRQGXFWHG�� 7KH� UHVHDUFK� FRQGXFWHG� WR� DVVHVV� WKH�
FRQGLWLRQ�RI�D�GDP�LV�RQO\�XVLQJ�D�FRQGLWLRQ�LQGH[�DQG�
ULVN�LQGH[��-D\DGL�GNN���������� 

&RQGLWLRQ� LQGH[� LV� D� PHWKRG� WKDW� LV� ZLGHO\� XVHG� WR�
DVVHVV� WKH� FRQGLWLRQ� RI� D� EXLOGLQJ� �0HUVLDQW\�� �������
7KH� GDWD� XVHG� LQ� WKH� FRQGLWLRQ� LQGH[� LV� D� YLVXDO�
LQVSHFWLRQ�� 9LVXDO� LQVSHFWLRQ� UHVXOWV� DUH� FRQYHUWHG� WR�
FRQGLWLRQ� LQGH[�� 7KH� FRQGLWLRQ� LQGH[� YDOXH� IRU� HDFK�
VXE-FRPSRQHQW� LV� EDVHG� RQ� WKH� VXEMHFWLYLW\� RI� WKH�
UHVHDUFKHU��(DFK�FRQGLWLRQ�LQGH[�LQ�WKH�VXE-FRPSRQHQW�
LV�JLYHQ�D�ZHLJKW��VR�WKDW�LW�FDQ�EH�VXPPHG�WR�EHFRPH�


&RUUHVSRQGHQFH�$XWKRU 
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D� WRWDO� FRQGLWLRQ� LQGH[�� 5LVN� ,QGH[� LV� XVHG� WR� VHH�
LQGLFDWLRQV� RI� WKH� SRWHQWLDO� OHYHO� RI� ULVN� RI� D� GDP�
FROODSVH��7KH�5LVN� ,QGH[�PHWKRG� UHTXLUHV� SDUDPHWHUV�
WR�EH�XVHG�IRU�DQDO\VLV�DQG�WKH�UHVXOWV�DUH�LQ�WKH�IRUP�
RI�D�ZHLJKW�VFRUH�ZKLFK�LV�WKHQ�VRUWHG�DFFRUGLQJ�WR�WKH�
OHYHO� RI� ULVN� SULRULW\� �&HQWHU� IRU� :DWHU� 5HVRXUFHV��
������� %DVHG� RQ� WKH� ULVN� LQGH[� DQG� WKH� LQLWLDO�
LPSRUWDQFH�IDFWRU�RI�WKH�GDP��WKH�GDP�VDIHW\�YDOXH�LV�
REWDLQHG��1VDIHW\���7KH�PHWKRG�XVHG�LQ�SUHYLRXV�VWXGLHV�
FRQGXFWHG� E\� WKH� &HQWHU� IRU� :DWHU� 5HVRXUFHV�
5HVHDUFK� ������� DQG� ,VKEDHY� HW� DO�� ������� LQ�
FDOFXODWLQJ� WKH� GDP� VDIHW\� YDOXH� ZDV� WKH� $QGHUVHQ�
0HWKRG�� ,Q� WKH� $QGHUVHQ� 0HWKRG�� RQH� RI� WKH� GDWD�
QHHGHG�WR�SURGXFH�D�ULVN�LQGH[�LV�D�YLVXDO�LQVSHFWLRQ�LQ�
WKH� ILHOG� �-D\DGL� HW� DO��� �������:LWK� WKH� VLPLODULW\� RI�
WKH�GDWD�XVHG� LQ� WKH�FRQGLWLRQ� LQGH[�DQG�ULVN� LQGH[��D�
VWXG\� WKDW� FDQ� FRPELQH� WKH� WZR� PHWKRGV� FDQ� EH�
GHYHORSHG��6R�WKH�PDLQ�SXUSRVH�RI�WKLV�UHVHDUFK�ZDV�WR�
GHYHORS�D�FRQGLWLRQ�DVVHVVPHQW�EDVHG�RQ�WKH�FRQGLWLRQ�
DQG�VDIHW\�DVSHFWV�RI�WKH�GDP�LQIUDVWUXFWXUH� 

���3URSRVDO�IRU�'HYHORSPHQW�RI�'DP�&RQGLWLRQ�
DQG�6DIHW\�$VVHVVPHQW�LQ�,QGRQHVLD 

3URSRVDO� IRU�GHYHORSPHQW�RI� DVVHVVPHQW� LQ� WKLV� VWXG\�
KDV�EHHQ�SXEOLVKHG�SUHYLRXVO\�LQ�D�VWXG\�FRQGXFWHG�E\�
-D\DGL� HW� DO�� �������� 6R� WKDW� LQ� WKLV� VWXG\� WKH� PDLQ�
REMHFWLYH�ZDV� WR� ILQG�RXW�KRZ� WR�GHYHORS�D�FRQGLWLRQ�
DQG� VDIHW\� DVVHVVPHQW� PRGHO� RI� GDP� LQIUDVWUXFWXUH��
7KH� GHYHORSPHQW� RI� FRQGLWLRQ� DQG� VDIHW\� DVVHVVPHQW�
RI� GDP� LQIUDVWUXFWXUH� VKRXOG� EH�GRQH� DW� HPEDQNPHQW�
GDPV�� $W� HPEDQNPHQW� GDPV�� D� ..%� �.RPLVL�
.HDPDQDQ� %HQGXQJDQ�'DP� 6DIHW\� &RPPLVVLRQ��
VHVVLRQ� ZDV� FRQGXFWHG� IRU� WKH� RSHUDWLRQ� FHUWLILFDWLRQ�
SURFHVV� EDVHG� RQ� WKH� VDIHW\� RI� WKH� GDP�� 6DIHW\� ZDV�
UHYLHZHG� WKURXJK� D� *UHDW� ,QVSHFWLRQ� HYHU\� �� \HDUV��
%DVHG� RQ� WKLV�� WKH� *UHDW� ,QVSHFWLRQ� 5HSRUW� FRXOG� EH�
XVHG� DV� VHFRQGDU\�GDWD� DQG� WKH�..%�PHPEHUV� FRXOG�
EH�XVHG�DV�VWXG\�UHVSRQGHQWV��-D\DGL�HW�DO����������7KH�
FRQGLWLRQ�LQGHNV�ZDV�UHFRPPHQGHG�WR�XVH�WKH�VFDOH�RI�
��–� ���ZLWK� WKH� FRQGLWLRQ� DVVHVVPHQW� FULWHULD� WKDW� FDQ�
EH� VHHQ� LQ�7DEOH� ���0HDQZKLOH�� WKH� ULVN� LQGHNV� ZDV�
UHFRPPHQGHG� WR� XVH� WKH� 0RGLILHG� ,&2/'� PHWKRG��
ZLWK�ULVN�FODVV�GLYLVLRQ�WKDW�FDQ�EH�VHHQ�LQ�7DEOH���� 

%DVHG� RQ� WKH� UHVXOW� RI� DQ� LQWHUYLHZ� ZLWK� JHRORJLVWV�
ZKR�DUH�..%�PHPEHUV��WKH�UHVHUYRLU�FRPSRQHQW�DOVR�
QHHGV� DVVHVVPHQW�� 7KLV� LV� EHFDXVH� LI� WKHUH� LV� D�

7DEOH����&RQGLWLRQ�DVVHVVPHQW�FULWHULD��0HUVLDQW\������ 

&RQGLWLRQ�,QGH[ &RQGLWLRQ�'HVFULSWLRQ 

� *RRG�FRQGLWLRQ 

� 0LOGO\�GDPDJHG�FRQGLWLRQ 

� 0RGHUDWHO\�GDPDJHG�FRQGLWLRQ 

� 6HYHUHO\�GDPDJHG�FRQGLWLRQ 

� &ROODSVHG 

5LVN�&ODVV ,��/RZ� ,,��0RGHUDWH� ,,,��+LJK� ,9��([WUHPH� 

5LVN�9DOXH �-�� ��-�� ��-�� ��-�� 

7DEOH���� 5LVN�FODVV�GLYLVLRQ�LQ�WKH�PRGLILHG�,&2/'�
�3XUQRPR������� 

UHVHUYRLU�DUHD�WKDW�LV�ZHW�DQG�KDV�WKH�SRWHQWLDO�WR�FDXVH�
ODUJH� ODQGVOLGHV� LQ� WKH� UHVHUYRLU� DUHD�� WKHQ� WKLV� FDQ�
FDXVH� RYHUWRSSLQJ� DW� WKH� GDP�� ,Q� DGGLWLRQ�� WKH�
WUDVKUDFN�WUDVKERRP�FRQGLWLRQV�QHHG�WR�EH�DVVHVVHG�DV�
D� SDUW� RI� WKH� UHVHUYRLU� FRPSRQHQW�� %DVHG� RQ� WKH�
LQWHUYLHZ�� LW� ZDV� IRXQG� WKDW� WKH� H[LVWLQJ� DVVHVVPHQW�
V\VWHP� VWLOO� GRHV� QRW� LQFOXGH� DVVHVVPHQWV� IURP� D�
JHRORJLFDO�SRLQW�RI�YLHZ��7KLV� LV�QHFHVVDU\� VR� WKDW�QR�
HDUWKTXDNHV� RFFXU� GXH� WR� ILOOLQJ� RI� UHVHUYRLUV�
�5HVHUYRLU�7ULJJHUHG�(DUWKTXDNH�RU�5HVHUYRLU�,QGXFHG�
(DUWKTXDNH��WKDW�FDQ�PDNH� ORFDO�UHVLGHQWV� IHHO�XQVDIH��
:KLOH�EDVHG�RQ� WKH� UHVXOWV�RI�DQ� LQWHUYLHZ�ZLWK�RWKHU�
..%�PHPEHUV��LW�LV�UHFRPPHQGHG�WKDW�WKH�DVVHVVPHQW�
PRGHO�VKRXOG�LQFOXGH�WKH�+5�IDFWRU��7KH�+5�IDFWRU�LQ�
TXHVWLRQ�LV�WKH�DEVHQFH�RI�H[SHUWV�ZKR�DUH�DEOH�WR�UHDG�
WKH�UHVXOWV�RI�LQVWUXPHQWDWLRQ�UHDGLQJV�ZHOO��7KLV�QHHGV�
WR�EH�LQFOXGHG�LQ�WKH�DVVHVVPHQW�EHFDXVH�LQ�,QGRQHVLD�
WKLV�RIWHQ�KDSSHQV��-D\DGL�HW�DO���������� 

,Q� FRPELQLQJ� WKH� WZR� W\SHV� RI� DVVHVVPHQW�� 0&'0�
�0XOWL� &ULWHULD� 'HFLVLRQ�0DNLQJ�� FDQ� EH� XVHG� WR� JHW�
WKH� ZHLJKW� RI� WKH� DVVHVVPHQW�� 5HVSRQGHQWV�� ZKR� DUH�
..%�PHPEHUV��DUH�H[SHFWHG�WR�JLYH�D�JRRG�ZHLJKWLQJ�
DFFRUGLQJ� WR� WKHLU� SHUFHSWLRQ�� )URP� WKH� UHVXOWV� RI� WKH�
0&'0�ZHLJKWLQJ�� DQ� DGGLWLRQDO� DQDO\VLV� LQ� WKH� IRUP�
RI� VHQVLWLYLW\� DQDO\VLV� FDQ� EH� GRQH� VR� WKH� HIIHFW� RI�
FKDQJHV� LQ� ZHLJKWLQJ� RQ� WKH� ILQDO� YDOXH� RI� WKH�
FRQGLWLRQ�LQGH[�DQG�VDIHW\�LQGH[�FDQ�EH�VHHQ��-D\DGL�HW�
DO��������� 

��� 'HYHORSPHQW� RI� 'DP� &RQGLWLRQ� DQG�
6DIHW\�$VVHVVPHQW�0RGHO 

7KH� GHYHORSPHQW� RI� WKH� DVVHVVPHQW� PRGHO� ZDV� GRQH�
WKURXJK� WKUHH� VWDJHV�� 7KH� ILUVW� VWDJH� ZDV� WKH�
LGHQWLILFDWLRQ� RI� DVVHVVPHQW� FRPSRQHQWV�� 7KH� QH[W�
VWDJH�ZDV� WR�GHYHORS�D�FRQGLWLRQ�DVVHVVPHQW� LQGLFDWRU�
EDVHG�RQ�SUHYLRXV�VWXGLHV�DQG�WKH�UHVXOWV�RI�LQWHUYLHZV�
ZLWK�H[SHUWV��7KHQ�� WKH� ODVW� VWDJH�ZDV� WR�FDOFXODWH� WKH�
ZHLJKW� RI� WKH� DVVHVVPHQW� XVLQJ� WKH� $+3� �$QDO\WLF�
+LHUDUFK\�3URFHVV���7KRVH� WKUHH�VWDJHV�FDQ�EH�VHHQ� LQ�
)LJXUH��� 

�����$VVHVVPHQW�FRPSRQHQWV�LGHQWLILFDWLRQ�VWDJH 

,Q�WKH�ILUVW�VWDJH��WKH�GDP�FRPSRQHQW�FRPSRQHQWV�ZHUH�
DVVHVVHG� LQ� D� GHYHORSHG� FRQGLWLRQ� DVVHVVPHQW� PRGHO��
,Q� DVVHVVLQJ� WKH� FRQGLWLRQ�� WKH� PHWKRG� XVHG� ZDV� WKH�
&RQGLWLRQ� ,QGH[�� 7KH� FRPSRQHQWV� DVVHVVHG� XVLQJ� WKH�
&RQGLWLRQ� ,QGH[� FDQ� EH� VHHQ� LQ� )LJXUH� ��� 7KH�
GHYHORSPHQW� RI� FRPSRQHQWV� DVVHVVHG� ZDV� EDVHG� RQ�
OLWHUDWXUH� VWXGLHV�� UHVXOWV� RI� VHFRQGDU\� GDWD� DQDO\VLV��
DQG�SLORW�VXUYH\V��7KH�OLWHUDWXUH�XVHG�ZDV�WKH�OLWHUDWXUH�
UHJDUGLQJ�GDP�GHVLJQ�VR�WKDW�WKHUH�ZRXOG�EH�QR�HUURUV�
LQ� WKH� VXE-FRPSRQHQW� JURXSLQJ�� 7KH� ERRNV� UHIHUUHG�
ZHUH�7HNQLN�%HQGXQJDQ��6RHGLE\R���������%HQGXQJDQ�
7\SH� 8UXJDQ� �6RVURGDUVRQR� 	� 7DNHGD�� ������� DQG�
$GYDQFHG�'DP�(QJLQHHULQJ�IRU�'HVLJQ��&RQVWUXFWLRQ��
DQG�5HKDELOLWDWLRQ��-DQVHQ���������7KH�VHFRQGDU\�GDWD�
UHIHUUHG� WR� ZHUH� WKH� &RQVXOWDQF\� 6HUYLFHV� ,QVSHFWLRQ�
5HSRUW� IRU� 6DJXOLQJ�+\GURHOHFWULF�'DP�&HUWLILFDWLRQ�
DQG�WKH�)LQDO�5HSRUW�RI�WKH�*UHDW��-<HDU�,QVSHFWLRQ�RI�
WKH� 'DPV�8QGHUZDWHU� ,QVSHFWLRQ� 	� &HUWLILFDWLRQ� RI�
)HDVLELOLW\�RI�&LUDWD�'DP�2SHUDWLRQV� 

1RW�RQO\�WKURXJK�VHFRQGDU\�GDWD�DQG�ERRNV��EXW�WKH� 
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-D\DGL��HW�DO� 
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)LJXUH����6WDJHV�RI�GHYHORSPHQW�RI�GDP�FRQGLWLRQ�DQG�VDIHW\�DVVHVVPHQW�PRGHO 

DVVHVVHG� FRPSRQHQWV� ZHUH� DOVR� DVNHG� GXULQJ� WKH� SLORW�
VXUYH\� WR� WKH�H[SHUWV��7KH� UHVXOW�ZDV� WKH�%RWWRP�2XWOHW�
FRPSRQHQW�GLG�QRW�QHHG�WR�EH�LQFOXGHG�LQ�WKH�DVVHVVPHQW�
FRPSRQHQW��7KLV�ZDV�EHFDXVH�WKH�%RWWRP�2XWOHW�ZDV�DQ�
DGGLWLRQDO� EXLOGLQJ� DQG� WKH� IXQFWLRQ� ZDV� QR� ORQJHU�
RSWLPDO��7KH�IXQFWLRQ�UHIHUUHG�ZDV�WKH�VHGLPHQW�IOXVKLQJ�
IXQFWLRQ� RQ� WKH� GHDG� VWRUDJH�� ,Q� DGGLWLRQ�� VRPH�
,QVWUXPHQWDWLRQ� FRPSRQHQWV� FRXOG� QRW� EH� FRPSDUHG�
GLUHFWO\� EHFDXVH� RI� WKH� FRUH� W\SLFDO� RI� GLIIHUHQW� GDPV��
1DPHO\�� WKH�6DJXOLQJ�'DP�KDV� D� FRUH��ZKLOH� WKH�&LUDWD�
'DP�KDV�D�FRQFUHWH� IDFH� VR� WKDW� QR� LQVWUXPHQWDWLRQ�FDQ�
EH� DEVROXWHO\� FRPSDUHG�� ,Q� DGGLWLRQ�� DFFRUGLQJ� WR� WKH�
H[SHUWV��WKHUH�ZDV�QR�HPHUJHQF\�VSLOOZD\�DW�WKH�6DJXOLQJ�
'DP� DQG� &LUDWD� 'DP� GXH� WR� WKH� IORRG� GLVFKDUJH� SODQ�
XVLQJ�30)������� 

%DVHG� RQ� WKH� SLORW� VXUYH\�� WKHUH� ZDV� D� FRPSRQHQW� WKDW�
QHHGHG� WR� EH� DGGHG� LQ� WKH� DVVHVVPHQW�� 7KH� FRPSRQHQW�
ZDV�'DP�*DOOHU\��%DVHG�RQ�DQ�DVVHVVPHQW�E\�WKH�H[SHUW��
WKH� GDP� JDOOHU\� QHHGHG� WR� EH� LQFOXGHG� GXH� WR� LWV� YHU\�
VLJQLILFDQW� IXQFWLRQ�� LW� DOORZV�JURXWLQJ� WKURXJK� WKH�GDP�
JDOOHU\�LI�WKHUH�LV�D�FUDFN��,Q�DGGLWLRQ��DQRWKHU�IXQFWLRQ�LV�
WR�PHDVXUH�SRUH�SUHVVXUH� IURP� WKH�GDPV��%DVHG�RQ� WKLV��
WKH� GDP� JDOOHU\� FRPSRQHQW� ZDV� LQFOXGHG� LQ� WKH�
FRPSRQHQWV� WR� EH� DVVHVVHG�� %DVHG� RQ� WKH� SLORW� VXUYH\��

)LJXUH����&RPSRQHQWV�IRU�WKH�FRQGLWLRQ�DVVHVVPHQW�RI�VDJXOLQJ�GDP�DQG�FLUDWD�GDP 
�0RGLILHG�IURP�37��.ZDUVD�+H[DJRQ�M�R��1HZMHF�,QF�������� 

WKH� GDP� JDOOHU\� ZDV� LQFOXGHG� LQ� WKH� 'DP� $UHD�
FRPSRQHQW�JURXS� 

6RPH�RWKHU�QRWHV�UHODWHG�WR�WKLV�DVVHVVPHQW�PRGHO�ZHUH�
WKDW� VRPH�FRPSRQHQWV� FRXOG� QRW� EH� DVVHVVHG�� WKLV�ZDV�
GXH� WR� WKH� OLPLWHG� GDWD� DYDLODEOH� LQ� WKH� &RQVXOWDQF\�
6HUYLFHV� ,QVSHFWLRQ� 5HSRUW� IRU� 6DJXOLQJ�+\GURHOHFWULF�
'DP� &HUWLILFDWLRQ�� �37�� ,QGUD� .DU\D�� ������ DQG� )LQDO�
5HSRUW� RI� WKH� *UHDW� �-<HDU� ,QVSHFWLRQ� RI� WKH� 'DPV�
8QGHUZDWHU�,QVSHFWLRQ�	�&HUWLILFDWLRQ�RI�)HDVLELOLW\�RI�
&LUDWD� 'DP� 2SHUDWLRQV� �37�� ,QGUD� .DU\D�� ������� 7KH�
GDWD� OLPLWDWLRQ� UHIHUUHG� ZDV� WKH� H[LVWHQFH� RI�
FRPSRQHQWV� RU� VXE-FRPSRQHQWV� WKDW� ZHUH� LQVSHFWHG� DW�
WKH�&LUDWD�'DP�EXW�QRW�LQVSHFWHG�DW�WKH�6DJXOLQJ�'DP��
VR�WKDW�WKH�FRPSRQHQWV�RU�VXE-FRPSRQHQWV�FRXOG�QRW�EH�
DVVHVVHG�� ,Q� DGGLWLRQ�� WKHUH�ZHUH� VHYHUDO� GLIIHUHQW� GDP�
FKDUDFWHULVWLFV��HVSHFLDOO\�WKH�VSLOOZD\�FRPSRQHQWV�XVHG�
DQG� WKH� W\SH� RI� LQVWUXPHQWDWLRQ� LQVWDOOHG� DW� WKH� GDP��
0HDQZKLOH�� LQ� WHUPV� RI� WKH� LQVSHFWLRQ� SHULRG� IRU�
FRPSRQHQWV�� DOO� FRPSRQHQWV� DVVHVVHG� ZHUH� LQVSHFWHG�
HYHU\� �� \HDUV�� 7KLV� ZDV� EHFDXVH� WKH� VHFRQGDU\� GDWD�
XVHG�ZDV�D�*UHDW�,QVSHFWLRQ�5HSRUW��:LWK�WKH�GLIIHUHQW�
GDP� FRPSRQHQWV� XVHG�� LW� FRXOG� QRW� PDNH� D� PRUH�
FRPSOHWH� DVVHVVPHQW� RI� GDP� FRPSRQHQWV��0HDQZKLOH��
ZLWK� GLIIHUHQW� LQVWUXPHQWDWLRQV�� QRW� DOO� W\SHV� RI�

6WDJH�� 
5DWLQJ¶V�&RPSRQHQWV�,GHQWLILFDWLRQ 

6WDJH�� 
'HYHORSPHQW�RI�5DWLQJ¶V�,QGLFDWRUV 

6WDJH�� 
5DWLQJ¶V�:HLJKWV�6LPXODWLRQ 

 
%DVHG�RQ�OLWHUDWXUH�VWXG\��VHFRQGDU\�
GDWD��DQG�SLORW�VXUYH\� 

'DP�$UHD�&RPSRQHQW 
'DP�,QVWUXPHQWDWLRQ�&RPSRQHQW 
6SLOOZD\�&RPSRQHQW 
+\GURSRZHU�%XLOGLQJ�&RPSRQHQW 

 
%DVHG�RQ�OLWHUDWXUH�VWXG\��VHFRQGDU\�
GDWD��DQG�SLORW�VXUYH\� 

,QGLFDWRU�� 
,QGLFDWRU�� 
,QGLFDWRU�� 

� 
� 
� 

,QGLFDWRU��� 

6LPXODWLRQ�XVLQJ�$+3� 

'DP�5DWLQJ¶V�$VSHFWV 
7RWDO�:HLJKW� ������ 
�� &RQGLWLRQ�$VSHFW��������� 
�� 6DIHW\�$VSHFW��������� 

 
'DP�5DWLQJ¶V�&RPSRQHQW 
7RWDO�:HLJKW� ������ 
�� 'DP�$UHD��������� 
�� 'DP�,QVWUXPHQWDWLRQV��������� 
�� 6SLOOZD\��������� 
�� +\GURSRZHU�%XLOGLQJ��������� 

+\GURSRZHU�%XLOGLQJ�&RPSRQHQWV 'DP�$UHD�&RPSRQHQWV 

,QVWUXPHQWDWLRQ�&RPSRQHQWV��ORFDWHG�RQ�WKH�ERG\�RI�WKH�GDP� 

6SLOOZD\�&RPSRQHQWV 

5LJKW�6SLOOZD\¶V�:DOO� 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

&RQWURO�6WUXFWXUH 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

$VVHVVPHQW�XVLQJ 
,QGLFDWRU��� 

6SLOOZD\¶V�2XWOHW 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

6SLOOZD\¶V�*DWH 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU��� 

/HIW�%DQN¶V�6ORSH 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�� 

5LJKW�%DQN¶V�6ORSH 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�� 

$VVHVVPHQW�XVLQJ 
,QGLFDWRU�� 

6HLVPLF�*DXJH 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�� 

$VVHVVPHQW�XVLQJ 
,QGLFDWRU�� 

6XUIDFH�0RQXPHQW 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�� 

$VVHVVPHQW�XVLQJ 
,QGLFDWRU�� 

'DP�*DOOHU\ 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU����������DQG��� 

/HIW�6SLOOZD\¶V�:DOO 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

&RQYH\RU�'UDLQ 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

'DP¶V�3HDN 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

'DP¶V�8SVWUHDP�6ORSH 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

'DP¶V�'RZQVWUHDP�6ORSH 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

'DP¶V�)RRW 
$VVHVVPHQW�XVLQJ 
,QGLFDWRU�������������DQG��� 

3HQVWRFN 

6XUJH�7DQN 

+HDGUDFH�7XQQHO 

7DLOUDFH�7XQQHO 

'LVFKDUJH¶V�*DWH 
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7KH�'HYHORSPHQW�RI�'DP�,QIUDVWUXFWXUH«����� 
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LQVWUXPHQWDWLRQ� LQVWDOOHG� RQ� HDFK� GDP� FRXOG� EH�
DFFRPPRGDWHG�� 7KH� LQVWUXPHQWDWLRQ� LQVWDOOHG� LWVHOI�
ZDV� GXH� WR� GLIIHUHQW� GDP� W\SHV�� 6DJXOLQJ�'DP� LV� DQ�
HPEDQNPHQW�GDP�ZLWK�D�FRUH�W\SH��ZKLOH�&LUDWD�'DP�
LV�DQ�HPEDQNPHQW�GDP�ZLWK�D�FRQFUHWH�IDFH�W\SH� 

,Q�WHUPV�RI�WKH�GDP�W\SHV�WKDW�FRXOG�EH�DVVHVVHG�� WKLV�
DVVHVVPHQW�V\VWHP�FRXOG�RQO\�EH�XVHG�RQ�K\GURSRZHU�
IXQFWLRQHG� HPEDQNPHQW� GDP� ZLWKRXW� DQ� HPHUJHQF\�
VSLOOZD\��7KLV�ZDV�EHFDXVH�WKH�DVVHVVPHQW�PRGHO�ZDV�
EDVHG� RQ� 6DJXOLQJ�'DP�ZKLFK� LV� D� GDP�ZLWK� D� FRUH�
DQG�&LUDWD�'DP�ZKLFK�LV�D�GDP�ZLWK�D�FRQFUHWH�IDFH��
$V� IRU� WKH� VSLOOZD\� W\SH�� WKHUH� ZHUH� QR� OLPLWDWLRQV�
EHFDXVH� WKH� VXE-FRPSRQHQWV� DVVHVVHG� ZHUH� PDGH�
SXEOLF��)URP�WKH�LQVWUXPHQWDWLRQ�VLGH��GDPV�WKDW�FRXOG�
EH� DVVHVVHG� ZHUH� RQO\� GDPV� ZLWK� SLH]RPHWHU�
VWDQGSLSH�� VOLGLQJ� VWDNHV�� LQFOLQRPHWHUV��
H[WHQVRPHWHUV��DQG�VHLVPLF�JDXJHV�LQVWUXPHQWDWLRQV� 

����'HYHORSPHQW�RI�LQGLFDWRUV�VWDJH 

7KH�VHFRQG�VWDJH�LQ�WKH�GHYHORSPHQW�RI�GDP�FRQGLWLRQ�
DQG� VDIHW\� DVVHVVPHQW� PRGHOV� LV� WKH� GHYHORSPHQW� RI�
LQGLFDWRUV� WR� GHWHUPLQH� WKH� &RQGLWLRQ� ,QGH[�� 7KH�
&RQGLWLRQ� ,QGLFDWRUV� ZHUH� EDVHG� RQ� SUHYLRXV� VWXGLHV�
FRQGXFWHG� E\� 0HUVLDQW\� ������� IRU� WKH� VSLOOZD\�
FRPSRQHQW��DQG�IRU�WKH�RWKHU�FRPSRQHQWV�ZHUH�EDVHG�

,QGLFDWRU� 
7\SH 

*RRG�&RQGLWLRQ 
��� 

0LOGO\�'DPDJHG�&RQGLWLRQ 
��� 

0RGHUDWHO\�'DPDJHG�
&RQGLWLRQ 

��� 

6HYHUHO\�'DPDJHG�
&RQGLWLRQ� 

�� 
5HIHUHQFH 

&RQGLWLRQ�
,QGLFDWRU����,�� 

7KH�H[LVWHQFH�RI�ZDWHU�
SODQW�VHGLPHQW�WUHH�WUXQNV�
ZDVWH�RI���–���� 

7KH�H[LVWHQFH�RI�ZDWHU�
SODQW�VHGLPHQW�WUHH�WUXQNV�
ZDVWH�RI����–���� 

7KH�H[LVWHQFH�RI�ZDWHU�
SODQW�VHGLPHQW�WUHH�WUXQNV�
ZDVWH�RI����-�����RI�WKH�
FKDQQHO�DUHD 

7KH�H[LVWHQFH�RI�ZDWHU�
SODQW�VHGLPHQW�WUHH�WUXQNV�
ZDVWH�RI�PRUH�WKDQ���� 

0HUVLDQW\����
���� 

&RQGLWLRQ�
,QGLFDWRU����,�� 

7KH�H[LVWHQFH�RI�VHGLPHQW�
GHSRVLWV�RI���–���� 

7KH�H[LVWHQFH�RI�VHGLPHQW�
GHSRVLWV�RI����–���� 

7KH�H[LVWHQFH�RI�VHGLPHQW�
GHSRVLWV�RI����–���� 

7KH�H[LVWHQFH�RI�VHGLPHQW�
GHSRVLWV�RI�PRUH�WKDQ���� 

0HUVLDQW\����
���� 

&RQGLWLRQ�
,QGLFDWRU����,�� 

1R�KROHV�RQ�WKH�ZDOO +ROHV�LQ�WKH�ZDOO�WKDW�GR��
QRW�H[SDQG�RU������ZLWK���
D�KROH�ZLGWK�RI����PP 

+ROHV�LQ�WKH�ZDOO�RI�����-�
����ZLWK�D�KROH�ZLGWK�RI����
��–���PP� 

+ROHV�LQ�WKH�ZDOO�WKDW�
H[SDQG�PRUH�WKDQ�����ZLWK�
D�KROH�ZLGWK�RI�!���–���PP 

0HUVLDQW\����
���� 

&RQGLWLRQ�
,QGLFDWRU����,�� 

1R�FUDFNV�RQ�WKH�ZDOO +DLUOLQH�FUDFNV�RQ�FRQFUHWH�
VXUIDFHV�RI����PP�DQG�DUH�
QRW�ZLGHVSUHDG��VSUHDG��
����� 

&UDFNV�RQ�WKH�FRQFUHWH�
VXUIDFH�VWUXFWXUHV�ZLWK�D�
ZLGWK�RI���PP�–���PP����
DQG�VSUHDG�RI����–���� 

&UDFNV�RQ�WKH�FRQFUHWH�
VXUIDFH�VWUXFWXUHV�ZLWK�D�
ZLGWK�RI�!���PP�DQG�
ZLGHVSUHDG��VSUHDG������� 

0HUVLDQW\����
���� 

&RQGLWLRQ�
,QGLFDWRU����,�� 

1R�VLJQV�RI�PDOIXQFWLRQ�LQ�
LQVWUXPHQWDWLRQ��SURGXFHV�
DFFXUDWH�UHDGLQJ�GDWD 

- ,QVWUXPHQWDWLRQ�IXQFWLRQV�
DQG�SURGXFHV�DFFXUDWH�
UHDGLQJ�GDWD��EXW�QR�
RSHUDWRU�FDQ�UHDG�WKH�
UHDGLQJ�UHVXOWV�LQ�WKH�ILHOG� 

,QVWUXPHQWDWLRQ�LV��
GDPDJHG�RU�GRHV�QRW�
SURGXFH�DFFXUDWH�GDWD 

$QGHUVHQ�GNN���
�������+DVLO�
3HQJHPEDQJDQ�
,QGLNDWRU 

&RQGLWLRQ�
,QGLFDWRU����,�� 

'RZQVWUHDP�GDP�IRRW���
DUHD�FDQ�EH�LQVSHFWHG 

- - 'RZQVWUHDP�GDP�IRRW���
DUHD�FDQQRW�EH�LQVSHFWHG 

$QGHUVHQ�GNN���
���� 

&RQGLWLRQ�
,QGLFDWRU����,�� 

'RZQVWUHDP�GDP�VORSH�
DUHD�FDQ�EH�LQVSHFWHG 

- - 'RZQVWUHDP�GDP�VORSH�
DUHD�FDQQRW�EH�LQVSHFWHG 

$QGHUVHQ�GNN���
���� 

&RQGLWLRQ�
,QGLFDWRU����,�� 

3HDN�RI�WKH�GDP�FDQ�EH�
LQVSHFWHG 

- - 3HDN�RI�WKH�GDP�FDQQRW���
EH�LQVSHFWHG 

$QGHUVHQ�GNN���
���� 

&RQGLWLRQ�
,QGLFDWRU����,�� 

8SVWUHDP�GDP�VORSH�DUHD�
FDQ�EH�LQVSHFWHG 

- - 8SVWUHDP�GDP�VORSH�DUHD�
FDQQRW�EH�LQVSHFWHG 

$QGHUVHQ�GNN���
���� 

&RQGLWLRQ�
,QGLFDWRU����
�,��� 

$EXWPHQ�VXUIDFH�FDQ�EH�
LQVSHFWHG 

- - $EXWPHQW�VXUIDFH�FDQQRW��
EH�LQVSHFWHG 

$QGHUVHQ�GNN���
���� 

&RQGLWLRQ�
,QGLFDWRU����
�,��� 

)ORRG�JDWHV�DQG�YDOYHV�LQ�
WKH�GUDLQ�RXWOHW�IXQFWLRQ�
SURSHUO\�RU�KDYH�MXVW�EHHQ�
UHSDLUHG 

)ORRG�JDWHV�DQG�YDOYHV�LQ�
WKH�GUDLQ�RXWOHW�UDUHO\�
RSHUDWH�ODWHO\ 

)ORRG�JDWHV�DQG�YDOYHV�LQ�
WKH�GUDLQ�RXWOHW�DUH�QRW�
RSHUDWHG 

)ORRG�JDWHV�DQG�YDOYHV�LQ�
WKH�GUDLQ�RXWOHW�FDQQRW�EH�
RSHQHG 

3XVOLWEDQJ�6'$��
������$QGHUVHQ�
GNN������� 

&RQGLWLRQ�
,QGLFDWRU����
�,��� 

,QFUHDVHG�ZDWHU�SRUH�
SUHVVXUH�DV�D�UHVXOW�RI�
VHHSDJH��9HJHWDWLRQ�
JURZWK�RQ�WKH�VXUIDFH�RI��
WKH�GDP 

,QFUHDVHG�ZDWHU�SRUH�
SUHVVXUH�DV�D�UHVXOW�RI�
VHHSDJH��7KH�HPHUJHQFH��
RI�D�ZHW�SODFH�RQ�WKH�
VXUIDFH�RI�WKH�GDP 

,QFUHDVHG�ZDWHU�SRUH�
SUHVVXUH�DV�D�UHVXOW�RI�
VHHSDJH��$�FRQVWDQW�
VXUIDFH�IORZ 

,QFUHDVHG�ZDWHU�SRUH�
SUHVVXUH�DV�D�UHVXOW�RI�
VHHSDJH��$Q�LQFUHDVHG�
VXUIDFH�IORZ 

3XVOLWEDQJ�6'$��
������$QGHUVHQ�
GNN������� 

7DEOH����&RQGLWLRQ�LQGH[�LQGLFDWRUV 

RQ� WKH� 0RGLILHG� $QGHUVHQ� 0HWKRG� �$QGHUVHQ�� ������
3XUQRPR��������&HQWHU�IRU�:DWHU�5HVRXUFHV�5HVHDUFK��
������ ,QGUDZDQ� HW� DO��� ������� $QGHUVHQ� &RQGLWLRQ�
,QGH[��$QGHUVHQ��������DQG�9LVXDO�,QVSHFWLRQ�0DQXDOV�
�'LUHFWRUDWH� RI� 7HFKQLFDO� 'HYHORSPHQW��� ������ 'DP�
6DIHW\� &RPPLVVLRQ�� ����D�� 'DP� 6DIHW\� &RPPLVVLRQ��
����E���7KH�&RQGLWLRQ�,QGH[� LQGLFDWRUV�FDQ�EH�VHHQ� LQ�
7DEOH��� 

7KH�0RGLILHG�$QGHUVHQ�0HWKRG�LWVHOI�ZDV�LQFOXGHG�LQ�
WKH�DVVHVVPHQW�LQGLFDWRUV�EHFDXVH�WKH�EDVLV�RI�WKH�'DP�
6DIHW\�6WXG\�RI�WKH�$QGHUVHQ�0HWKRG�LV�WKH�&RQGLWLRQ�
,QGH[��$W�WKH�WLPH�RI�WKH�SLORW�VXUYH\��WKLV�PHWKRG�ZDV�
UHFRPPHQGHG� IRU� UHIHUHQFH� E\� H[SHUWV�� ,Q� DGGLWLRQ��
H[SHUWV� DOVR� UHFRPPHQGHG� XVLQJ� 9LVXDO� ,QVSHFWLRQ�
*XLGHOLQHV� DV� D� EDVLV� IRU� DVVHVVPHQW� VR� WKDW� WKH�
PHWKRGV�DQG�JXLGHOLQHV�DERYH�ZHUH�XVHG�DV�D�UHIHUHQFH�
LQ�WKH�PDNLQJ�RI�DVVHVVPHQW�LQGLFDWRUV� 

,Q� WKH� PDNLQJ� RI� DVVHVVPHQW� LQGLFDWRUV�� D� YDOXH�
HTXDOL]DWLRQ� ZDV� GRQH�� 7KH� &RQGLWLRQ� ,QGLFDWRU� ,�� LV�
WKH� H[DPSOH�� ,Q� D� VWXG\� FRQGXFWHG�E\�$QGHUVHQ�� HW� DO�
�������� LW� ZDV� VWDWHG� WKDW� LI� WKH� LQVWUXPHQWDWLRQ�
SURGXFHV�GDWD�RU�WKHUH�LV�QR�LQGLFDWLRQ�RI�PDOIXQFWLRQ��
WKH�&RQGLWLRQ�,QGH[�YDOXH�LV������0HDQZKLOH��LI�LW�GRHV�
QRW�SURGXFH�GDWD�RU�WKH�GDWD�JHQHUDWHG�LV�LQDFFXUDWH��RU�
GRHV� QRW� IXQFWLRQ�� WKH� &RQGLWLRQ� ,QGH[� YDOXH� LV� ��� ,Q�



�� sŽů͘�Ϯϳ�EŽ͘�ϭ͕��Ɖƌŝů�ϮϬϮϬ 

-D\DGL��HW�DO� 

�ŝƚĞƌŝŵĂ�Ϭϴ��ĞƐĞŵďĞƌ�ϮϬϭϳ͕��ŝƌĞǀŝƐŝ��Ϯϴ�WĞďƌƵĂƌŝ�ϮϬϮϬ͕��ŝƚĞƌŝŵĂ�ƵŶƚƵŬ�ĚŝƉƵďůŝŬĂƐŝŬĂŶ�ϭϰ��Ɖƌŝů�ϮϬϮϬ 
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WKLV� VWXG\�� WKH� &RQGLWLRQ� ,QGH[� UDQJHG� IURP� �� WR� ���
7KHUHIRUH��D�YDOXH�HTXDOL]DWLRQ�ZDV�SHUIRUPHG� 

$V�DQRWKHU�H[DPSOH��WKH�UHIHUHQFH�XVHG�ZDV�WKH�UHVHDUFK�
RI�$QGHUVHQ�HW�DO�LQ�������,Q�WKDW�VWXG\��LW�ZDV�VWDWHG�WKDW�
LI� YHJHWDWLRQ� JURZV� DV� D� UHVXOW� RI� DQ� LQFUHDVH� LQ� ZDWHU�
SRUH� SUHVVXUHV�� WKH� &RQGLWLRQ� ,QGH[� YDOXH� UDQJHV�
EHWZHHQ��� WR�����7KH� LQGLFDWRU�ZDV� HTXDOL]HG� WR���� ,I� D�
ZHW�SODFH�DUHD�DSSHDUV�RQ�WKH�GDP�VXUIDFH��WKH�&RQGLWLRQ�
,QGH[�YDOXH�UDQJHV�IURP���WR����VR�WKH�LQGLFDWRU�LV�HTXDO�
WR�WKH�&RQGLWLRQ�,QGH[�RI����7KH�H[LVWHQFH�RI�D�FRQVWDQW�
VXUIDFH� IORZ� DV� D� UHVXOW� RI� DQ� LQFUHDVH� LQ� ZDWHU� SRUH�
SUHVVXUH�PDNHV� WKH�&RQGLWLRQ� ,QGH[�YDOXH� UDQJH� IURP���
WR� ��� VR� WKDW� LW� LV� HTXDO� WR� WKH�&RQGLWLRQ� ,QGH[� YDOXH� ���
0HDQZKLOH�� LI� WKH�LQFUHDVH� LQ�VXUIDFH�IORZ�FDXVHG�E\�DQ�
LQFUHDVH� LQ� ZDWHU� SRUH� SUHVVXUH� PDNHV� WKH� &RQGLWLRQ�
,QGH[� YDOXH� UDQJH� IURP� �� -� ��� LW� LV� HTXDOL]HG� WR� WKH�
&RQGLWLRQ�,QGH[�YDOXH��� 

����'HYHORSPHQW�RI�DVVHVVPHQW�PRGHO�VWDJH 

7KH� ILQDO� VWDJH� LQ� WKLV� VWXG\� LV� D� ZHLJKW� DVVHVVPHQW�
VLPXODWLRQ�� 7KH� ZHLJKW� DVVHVVPHQW� VLPXODWLRQ� ZDV�
REWDLQHG� WKURXJK� SULPDU\� GDWD� LQ� WKH� IRUP� RI� OLQJXLVWLF�
YDULDEOHV�� 7KURXJK� WKH� OLWHUDWXUH� VWXG\� FRQGXFWHG�� GDWD�
SURFHVVLQJ� PHWKRGV� ZHUH� XVHG� ZKLFK� ZHUH� FRQVLGHUHG�
DSSURSULDWH�LQ�TXDQWLI\LQJ�OLQJXLVWLF�YDULDEOHV�LQ�WKH�IRUP�
RI� UHVSRQGHQWV
� DQVZHUV� ZLWK� WKH� $QDO\WLF� +LHUDUFK\�
3URFHVV� �$+3�� VFDOH�� 7KH� KLHUDUFK\� XVHG� LQ� WKLV� VWXG\�
FDQ�EH�VHHQ�LQ�)LJXUH��� 

)LJXUH����$VVHVVPHQW�KLHUDUFK\ 

3ULPDU\�GDWD�ZDV�WKHQ�SURFHVVHG�XVLQJ�$+3�WR�REWDLQ�WKH�
ZHLJKWV��$+3�LV�RQH�RI�WKH�0&'0�PHWKRGV�WKDW�LV�RIWHQ�
XVHG��$+3�ZDV�XVHG� DV� D� GDWD�SURFHVVLQJ�PHWKRG� VLQFH�
LWV� PDLQ� LQSXW� ZDV� WKH� SHUFHSWLRQ� RI� KXPDQ� DV� H[SHUWV�
�6DDW\�DQG�9DUJDV���������([SHUWV�KHUH�UHIHUUHG�WR�..%�
�.RPLVL� .HDPDQDQ� %HQGXQJDQ�'DP� 6DIHW\�
&RPPLVVLRQ��� :HLJKWV� ZHUH� WHVWHG� IRU� WKH� KLHUDUFKLFDO�
FRQVLVWHQF\� RI� 6DDW\� DQG�9DUJDV� �������� 7KH� KLHUDUFK\�
FRQVLVWHQF\� ZDV� WHVWHG� E\� FDOFXODWLQJ� � � � � � � XVLQJ� WKH�
IRUPXOD�RI� >$@>[@� � � � � � � � >[@��7KHQ� WKH�&,� �&RQVLVWHQF\�
,QGH[��ZDV�FDOFXODWHG�XVLQJ�WKH�IRUPXOD�RI���������������1H[W�� 
 
&5��&RQVLVWHQF\�5DWLR��ZDV�FDOFXODWHG�XVLQJ�WKH�IRUPXOD� 

�RI���������7KH�YDOXH�RI�5,��5DQGRP�&RQVLVWHQF\�,QGH[�� 
 
FRUUHVSRQGV�WR�WKH�QXPEHU�RI�SDLUZLVH�FRPSDULVRQV��7KH�
YDOXH� RI� 5,� FDQ� EH� VHHQ� LQ� 7DEOH� ��� 7KH� H[SHFWHG�
FRQVLVWHQF\�ZDV� WKH� RQH� WKDW� LV� QHDU� SHUIHFW� LQ� RUGHU� WR�
SURGXFH� D�GHFLVLRQ� WKDW� LV� QHDU� YDOLG�ZLWK� D� FRQVLVWHQF\�
UDWLR�RI�OHVV�WKDQ�RU�HTXDO�WR������,I�LW�GRHV�QRW�PHHW�WKH�
FULWHULD� RI� &5� ������� WKHQ� WKH� DVVHVVPHQW� PXVW� EH�
UHSHDWHG��6DDW\�DQG�9DUJD�������� 

3ULPDU\� GDWD� SURFHVVLQJ� ZDV� FRQWLQXHG� ZLWK� VHQVLWLYLW\�
DQDO\VLV�� 6HQVLWLYLW\� DQDO\VLV� ZDV� GRQH� E\� JLYLQJ� D�

7DEOH����5,�YDOXHV��6DDW\�DQG�9DUJD������� 

Q � � � � � � � � � �� 

5, ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 

,QIRUPDWLRQ� 

&6,�  � 7RWDO�&RQGLWLRQ�DQG�6DIHW\�,QGH[�� 

:M�  � :HLJKW�RI�WKH�M-WK�LQGH[�IURP�WKH�DVVHVVPHQW 

,M�  � 7KH�M-WK�LQGH[�IURP�WKH�DVVHVVPHQW 

7KH� ILQDO� &6,� ZDV� REWDLQHG� E\� WHVWLQJ� DQ� DVVHVVPHQW�
PRGHO� GHYHORSHG� IRU� WKH� 6DJXOLQJ� 'DP� DQG� &LUDWD�
'DP�� 6DJXOLQJ� 'DP� DQG� &LUDWD� 'DP� ZHUH� FKRVHQ�
EHFDXVH� WKH�PRGHO�ZDV�GHYHORSHG�EDVHG�RQ� WKH�6DJXOLQJ�
'DP�DQG�&LUDWD�'DP�� 

FRHIILFLHQW�Į������7KH�FRHIILFLHQW� Į�ZDV� WKHQ� UDLVHG� WR�
WKH� FRPSDULVRQ� PDWUL[� �PDWUL[� $�� RU� LI� ZULWWHQ� LQ� WKH�
HTXDWLRQ�$� ��D� LM��EHFDPH�D

�Į
LM��+XUOH\���������Į�!���LV�

IRU� PRUH� GLVWULEXWHG� ZHLJKW�� PHDQZKLOH� Į� �� �� GLV� IRU�
PRUH�FRQFHQWUDWHG�ZHLJKW��&DEDOD�������� 

%DVHG� RQ� WKH� UHVXOWV� RI� GDWD� FROOHFWLRQ�� WKH� WZR�
UHVSRQGHQWV� DQVZHUHG� WKDW� HDFK� FRPSRQHQW� DQG� DVSHFW�
RI� WKH� DVVHVVPHQW� ZHUH� HTXDOO\� LPSRUWDQW�� (TXDOO\�
LPSRUWDQW� PHDQV� WKDW� WKH� WZR� FRPSRQHQWV� RU� DVSHFWV�
KDYH�WKH�VDPH�LPSRUWDQFH�OHYHO��%XW�WKLV�LV�FRQWUDU\�WR�
WKH� DQVZHUV� IURP� H[SHUWV� DIWHU� TXHVWLRQ� DQG� DQVZHU�
�4Q$�� DIWHU� ILOOLQJ� RXW� WKH� TXHVWLRQQDLUH�� 7KH�
FRQWUDGLFWLRQ� LV�DQ�DQVZHU�UHJDUGLQJ� WKH� LPSRUWDQFH�RI�
HDFK�FRPSRQHQW�RU�VXE-FRPSRQHQW�ZKLFK�LV�FRQWUDU\�WR�
WKH�DGYLFH�RI�H[SHUWV�ZKR�VWDWH�WKDW�LI�RQH�FRPSRQHQW�LV�
KHDYLO\�GDPDJHG��WKHQ�WKH�ILQDO�YDOXH�RI�WKH�GDP�VKRXOG�
DOVR� EH� LQFOXGHG� LQ� WKH� KHDYLO\� GDPDJHG� FDWHJRU\�� 6R�
WKHUH� LV� D� FRQWUDGLFWLRQ� EHWZHHQ� WKH� TXHVWLRQQDLUH¶V�
DQVZHUV�DQG�WKH�TXHVWLRQV¶�DQVZHUV� 

:LWK� WKLV� FRQWUDGLFWLRQ�� DQ� LQWHUYLHZ� ZDV� FRQGXFWHG�
ZLWK� RQH� RI� WKH� H[SHUWV� WR� FODULI\� WKH� DQVZHU�� ,Q� WKH�
LQWHUYLHZ�� WKH� H[SHUW� VWDWHG� WKDW� HDFK� FRPSRQHQW� ZDV�
HTXDOO\� LPSRUWDQW��+RZHYHU�� DIWHU� LQ-GHSWK�4Q$�DERXW�
ZKDW� FRPSRQHQWV�ZHUH� WKH�PDLQ� FRQFHUQV� LQ� WKH�..%�
0HHWLQJ�6LGDQJ�..%��LW�ZDV�IRXQG�WKDW�WKH�LPSRUWDQFH�
RI� HDFK� FRPSRQHQW� ZDV� GLIIHUHQW�� 7KH� OHYHO� RI�
LPSRUWDQFH�EDVHG�RQ�LQWHUYLHZV�LV�XVHG�DV�D�EDVLV�LQ�WKH�
ZHLJKWLQJ� VLPXODWLRQ�� 7KH� DVVHVVPHQW� ZHLJKW� RI�
$QGHUVHQ� �������ZDV�XVHG�DV�D� UHIHUHQFH�EDVLV� VR� WKDW�
WKH�ZHLJKWLQJ�RI�WKH�GDP�DUHD�FRPSRQHQW�KDV�D�VWURQJHU�
EDVLV�� :HLJKW� VLPXODWLRQ� UHVXOWV� EDVHG� RQ� LQWHUYLHZV�
ZLWK�H[SHUWV�FDQ�EH�VHHQ�LQ�7DEOH��� 

,Q�7DEOH� �� LW� FDQ� EH� VHHQ� WKDW� QR�ZHLJKW� KDV� D� &5� !�
��������7KLV�VKRZV�WKDW�DOO�ZHLJKWV�DUH�FRQVLVWHQW��7KH�
VLPXODWLRQ� UHVXOWV� DUH� FRQWLQXHG� ZLWK� VHQVLWLYLW\�
DQDO\VLV� �VHQVLWLYLW\� DQDO\VLV��� �7KH� VHQVLWLYLW\� DQDO\VLV�
ZDV�QRW�FDUULHG�RXW�RQ�ZHLJKWV�WKDW�KDG�WKH�VDPH�OHYHO�
RI� LPSRUWDQFH�� ,Q� WKH� VHQVLWLYLW\� WHVW�RI� WKH�DVVHVVPHQW�
ZHLJKW�� D� ILQDO� VLPXODWLRQ�ZDV� FDUULHG�RXW� RQ� WKH� ILQDO�
YDOXH� RI� WKH� GHYHORSHG� DVVHVVPHQW� PRGHO�� 7KH� ILQDO�
YDOXH�RI� WKH� DVVHVVPHQW�PRGHO�ZDV�REWDLQHG�XVLQJ� WKH�
IROORZLQJ�HTXDWLRQ� 

��� 

/HYHO����$VVHVVPHQW�RI�'DP�,QIUDVWUXFWXUH�&RQGLWLRQ�DQG�6DIHW\ 

/HYHO����$VVHVVPHQW�RI�'DP�,QIUDVWUXFWXUH�&RQGLWLRQ�DQG�6DIHW\�$VSHFWV 

/HYHO����$VVHVVPHQW�RI�'DP�,QIUDVWUXFWXUH�&RQGLWLRQ�DQG�6DIHW\�&RPSRQHQWV 

Ļ 

Ļ 



�� :ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů 

7KH�'HYHORSPHQW�RI�'DP�,QIUDVWUXFWXUH«����� 
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1R� $VSHFW�&RPSRQHQW��
6XE-FRPSRQHQW &, &5 :HLJKW 1R� $VSHFW�&RPSRQHQW��

6XE-FRPSRQHQW &, &5 :HLJKW 

'DP�$VVHVVPHQW�$VSHFWV 'DP�,QVWUXPHQW�&RPSRQHQWV 

� &RQGLWLRQ�$VSHFW� - - ������ � 6XUIDFH�0RQXPHQW - - ������ 

� 6DIHW\�$VSHFW� - - ������ �� ,QFOLQRPHWHU - - ������ 

� 'DP�$UHD ������ ������ ������ �� ([WHQVRPHWHU - - ������ 

� 'DP�,QVWUXPHQWDWLRQ� ������ ������ ������ �� 6HLVPLF�*DXJH - - ������ 

� 6SLOOZD\� ������ ������ ������ 6SLOOZD\�&RPSRQHQWV 

� +\GURSRZHU�%XLOGLQJ� ������ ������ ������ �� &RQWURO�6WUXFWXUH ������ ������ ������ 

'DP�$UHD�&RPSRQHQWV �� 5LJKW�6SLOOZD\�:DOO� ������ ������ ������ 

� 'DP¶V�3HDN� ������ ������ ������ �� /HIW�6SLOOZD\�:DOO� ������ ������ ������ 

� 'DP¶V�8SVWUHDP�6ORSH� ������ ������ ������ �� &RQYH\RU�'UDLQ� ������ ������ ������ 

� 'DP¶V�'RZQVWUHDP�
6ORSH� 

������ ������ ������ �� 2XWOHW�6SLOOZD\ ������ ������ ������ 

� 'DP¶V�/HIW�%DQN� ������ ������ ������ �� 6SLOOZD\¶V�*DWH� ������ ������ ������ 

� 'DP¶�V�5LJKW�%DQN� ������ ������ ������ +\GURSRZHU�%XLOGLQJ�&RPSRQHQWV 

� 'DP¶V�)RRW� ������ ������ ������ �� +HDGUDFH�7XQQHO ������ ������ ������ 

� 'DP�*DOOHU\ ������ ������ ������ �� 6XUJH�7DQN ������ ������ ������ 

'DP�,QVWUXPHQW�&RPSRQHQWV �� 3HQVWRFN ������ ������ ������ 

� 6WDQG�3LSH�3LH]RPHWHU - - ������ �� 7DLOUDFH�7XQQHO ������ ������ ������ 

          �� 'LVFKDUJH�'RRU� ������ ������ ������ 

)LJXUH����5HVXOWV�RI�WKH�VHQVLWLYLW\�DQDO\VLV�RI�WKH��
DVVHVVPHQW�ZHLJKW�WR�WKH�ILQDO�YDOXH 

�� 'LVFXVVLRQ� RI� 'DP� ,QIUDVWUXFWXUH�
&RQGLWLRQ�DQG�6DIHW\�$VVHVVPHQW�0RGHO� 

%\�FRQGXFWLQJ�D�WULDO�� WKH�ILQDO�YDOXHV�RI�WKH�6DJXOLQJ�
'DP� DQG� &LUDWD� 'DP� ZHUH� REWDLQHG� DQG� VRPH�
OLPLWDWLRQV� ZHUH� IRXQG� LQ� WKH� PRGHO� GHYHORSHG�� ,Q�
)LJXUH���� WKH� UHVXOWV�RI� WKH� VHQVLWLYLW\� WHVW� WR� WKH� WULDO�
ILQDO� DVVHVVPHQW� PRGHO� YDOXH�� ,Q� WKH� VHQVLWLYLW\� WHVW�
UHVXOWV�� WKH� ILQDO� YDOXH� RI� WKH� &LUDWD� 'DP� LV� YHU\�
VHQVLWLYH� WR� FKDQJHV� LQ� DVVHVVPHQW¶V� ZHLJKW��
PHDQZKLOH�� WKH� 6DJXOLQJ�'DP� WHQGV� WR� EH� LQVHQVLWLYH�
WR�FKDQJHV�LQ�DVVHVVPHQW¶V�ZHLJKW� 

$IWHU�WKH�ZHLJKW�VLPXODWLRQ�ZDV�GRQH��ZH�FDQ�VHH�KRZ�
VHQVLWLYH�WKH�ZHLJKW�FKDQJH�ZDV�WR�WKH�ILQDO�DVVHVVPHQW�
XVLQJ� WKH� PRGHO� PDGH�� 7KH� ZHLJKW� LQ� WKH� GDP�
LQIUDVWUXFWXUH� FRQGLWLRQ� DQG� VDIHW\� DVVHVVPHQW� PRGHO�
ZDV� EDVHG� RQ� WKH� ILUVW� FDOFXODWLRQ�� 7KH� DVVHVVPHQW�
PRGHO� ZHLJKWV� FDQ� EH� VHHQ� LQ� 7DEOH� ��� :LWK� WKH�
DVVHVVPHQW� ZHLJKW�� WKH� DVVHVVPHQW� WULDO� WHVW� FDQ� EH�
FRQGXFWHG�WR�JHW�DQ�LQ-GHSWK�DQDO\VLV�RI�WKH�GHYHORSHG�
DVVHVVPHQW�PRGHO� 

%DVHG�RQ�WKH�DVVHVVPHQW�PRGHO�WULDO��VRPH�OLPLWDWLRQV�
RI� WKH�GHYHORSHG�DVVHVVPHQW�PRGHOV�ZHUH� IRXQG��2QH�
OLPLWDWLRQ�RI� WKLV�PRGHO� LV� WKH�KLJK�YDOXH�RI� ULVN�HYHQ�
WKRXJK� WKH� LPSDFW� RI� GHILFLHQF\� RQ� GDP� IDLOXUH� LV�
HQWLUHO\����7KLV�KLJK�YDOXH�LV�GXH�WR�ERWK�WKH�6DJXOLQJ�
'DP�DQG�&LUDWD�'DP�KDYLQJ�D�ULVN�FODVV�,,��PRGHUDWH���
7KLV�LV�GXH�WR�LWV�ODUJH�VHLVPLF�ULVN�DV�D�UHVXOW�RI�ODUJH�
UHVHUYRLU� FDSDFLW\�� KLJK� GDP� KHLJKW�� KLJK� SRWHQWLDO�
GRZQVWUHDP�GDPDJH��DQG�EXVLQHVV�ULVN�IRU�RZQHUV�DV�D�
UHVXOW� RI� KLJK� GDP� IDLOXUH�� (YLGHQFH� WKDW� ERWK� GDPV�
KDYH�D�ULVN�FODVV�,,��PRGHUDWH��FDQ�EH�VHHQ�LQ�7DEOH����
%HFDXVH�RI� WKLV�� HYHQ� D�QHZ�GDP�HYHQ�ZLOO� QRW� UHDFK�
WKH�YDOXH�RI���LI�WKH�VHLVPLF�ULVN�LV�ODUJH�DV�D�UHVXOW�RI�

ODUJH� UHVHUYRLU� FDSDFLW\�� KLJK� GDP� KHLJKW�� KLJK�
SRWHQWLDO�RI�GRZQVWUHDP�GDPDJH��DQG�EXVLQHVV�ULVN�IRU�
RZQHUV�DV�D�UHVXOW�RI�KLJK�GDP�IDLOXUHV� 

7KLV� VWXG\� DOVR� KDV� QRW� IXOO\� DVVHVVHG� WKH� IXQFWLRQDO�
VDIHW\� RI� WKH� GDP��2QH� RI� WKHP� LV� VHGLPHQWDWLRQ� WKDW�
RFFXUV� LQ� UHVHUYRLUV�� )XQFWLRQDO� DVVHVVPHQW� LQ� WKLV�
VWXG\�LV�GLIILFXOW�WR�DFFRPPRGDWH�EHFDXVH�WKHUH�DUH�QR�
LQGLFDWRUV� RI� VHGLPHQWDWLRQ� LQ� SUHYLRXV� VWXGLHV�� )URP�
WKH� VWUXFWXUDO� VLGH� RI� WKH� GDP�� GHIRUPDWLRQ� LQGLFDWRUV�
WKDW� RFFXU� LQ� GDP� FRPSRQHQWV� FDQQRW� EH� LQFOXGHG� LQ�
WKH�PRGHO��'HIRUPDWLRQ�LWVHOI�LV�RIWHQ�PHQWLRQHG�LQ�WKH�
*UHDW�,QVSHFWLRQ�5HSRUW� 

,Q� WKH� WULDO� RI� WKLV� DVVHVVPHQW�� WKHUH� ZDV� VWLOO� D� KLJK�
OHYHO�RI�VXEMHFWLYLW\��6R�LW�FDQ�EH�VDLG�WKDW�WKH�OHYHO�RI�
DFFXUDF\�LV�VWLOO�QRW�KLJK��7KLV�LV�SURYHQ�E\�WKH�ILOOLQJ�
RI�WKH�IRUP�RI�WKH�ULVN�LQGH[�EDVHG�FRQGLWLRQ�DQG�VDIHW\�
DVVHVVPHQW�� ,Q� ILOOLQJ� RXW� WKH� FRQGLWLRQ� DVVHVVPHQW�
IRUP���D�GLIILFXOW\�LQ�DVVHVVLQJ�&RQGLWLRQ�,QGLFDWRU���RQ�
D� VXE-FRPSRQHQW� ZDV� IRXQG�� 7KLV� LV� GXH� WR� WKH� JUHDW�

7DEOH����$VVHVVPHQW�ZHLJKW 

�6DJXOLQJ�'DP �&LUDWD�'DP 
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1R� 6XE�&RPSRQHQW :HLJKW 1R� 6XE�&RPSRQHQWV :HLJKW 

'DP�$VVHVVPHQW�$VSHFWV 'DP�,QVWUXPHQW�&RPSRQHQW 

� &RQGLWLRQ�$VSHFW ������ � 6XUIDFH�0RQXPHQW ������ 

� 6DIHW\�$VSHFW ������ � ,QFOLQRPHWHU ������ 

'DP�$VVHVVPHQW�&RPSRQHQWV � ([WHQVRPHWHU ������ 

� 'DP�$UHD� ������ � 6HLVPLF�*DXJH ������ 

� 'DP�
,QVWUXPHQWDWLRQ� ������ 6SLOOZD\�&RPSRQHQWV 

� 6SLOOZD\� ������ � &RQWURO�6WUXFWXUH ������ 

� +\GURSRZHU�
%XLOGLQJ� ������ � 5LJKW�6SLOOZD\�:DOO ������ 

'DP�$UHD�&RPSRQHQWV � /HIW�6SLOOZD\�:DOO ������ 

� 3HDN�RI�WKH�'DP ������ � &RQYH\RU�'UDLQ ������ 

� 'DP¶V�8SVWUHDP�
6ORSH ������ � 6SLOOZD\¶V�2XWOHW ������ 

� 'DP¶V�'RZQVWUHDP�
6ORSH ������ � 6SLOOZD\¶V�*DWH ������ 

� /HIW�%DQN¶V�6ORSH� ������ +\GURSRZHU�%XLOGLQJ�&RPSRQHQWV 

� 5LJKW�%DQN¶V�6ORSH ������ � +HDGUDFH�7XQQHO ������ 

� 'DP¶V�)RRW ������ � 6XUJH�7DQN ������ 

� 'DP�*DOOHU\ ������ � 3HQVWRFN ������ 

'DP�,QVWUXPHQW�&RPSRQHQWV � 7DLOUDFH�7XQQHO ������ 

� 6WDQG�3LSH�
3LH]RPHWHU ������ � 'LVFKDUJH�'RRU ������ 

7DEOH����$VVHVVPHQW�PRGHO�ZHLJKW 

7DEOH����%DVLF�ULVN�UHFDSLWXODWLRQ�RI�6DJXOLQJ�GDP�DQG�&LUDWD�GDP 

LQVSHFWLRQ�UHSRUW�WKDW�GLG�QRW�PHQWLRQ�ZKDW�SHUFHQWDJH�RI�
WKH� DUHD� FRQWDLQHG� YHJHWDWLRQ� VR� WKDW� WKH� VXEMHFWLYLW\� RI�
WKH� LQVSHFWRU� SOD\HG� D� ELJ� UROH� LQ� SURYLGLQJ� YDOXHV�
DFFRUGLQJ� WR� H[LVWLQJ� LQGLFDWRUV�� 0HDQZKLOH�� LQ� ILOOLQJ�
RXW� WKH� ULVN� LQGH[-EDVHG� VDIHW\� IRUPV�� VHYHUDO� IDFWRUV�
ILOOHG� ZLWK� KLJK� VXEMHFWLYLW\� ZHUH� IRXQG�� 7KH� IDFWRUV�

UHIHUUHG� WR� DUH� WKH� SRWHQWLDO� GRZQVWUHDP� GDPDJH� �WR�
H[LVWLQJ�VWUXFWXUHV���EXVLQHVV�ULVNV�WR�RZQHUV�DV�D�UHVXOW�
RI�GDP�IDLOXUHV�� DQG� WKH�GHYHORSPHQW�RI�QHZ�RU� IXWXUH�
GRZQVWUHDP��:LWKRXW�D�FOHDU�ERXQGDU\�� WKH�DVVHVVPHQW�
RI�WKHVH�WKUHH�IDFWRUV�DUH�YHU\�VXEMHFWLYH� 

%DVHG�RQ� WKHVH� WKLQJV�� LI� WKHUH�ZLOO�EH� IXUWKHU� UHVHDUFK�
RQ� WKH�GDP� LQIUDVWUXFWXUH�DVVHVVPHQW� V\VWHP�� LW� VKRXOG�
SD\� DWWHQWLRQ� WR� VHYHUDO� WKLQJV�� 'DP� LQIUDVWUXFWXUH�
DVVHVVPHQW� V\VWHPV� VKRXOG� EH� GLIIHUHQW� EHWZHHQ� GDPV�
EHFDXVH� HDFK� GDP� KDV� GLIIHUHQW� FKDUDFWHULVWLFV�� 6R� LI�
WKHUH� LV� IXUWKHU� UHVHDUFK� RQ� WKH� GDP� LQIUDVWUXFWXUH�
DVVHVVPHQW� V\VWHP�� LW� VKRXOG� EH� UHYLHZHG� LQ� GHWDLO� IRU�
RQH� GDP� WR� JHW� D� PRUH� FRPSUHKHQVLYH� DVVHVVPHQW�
V\VWHP�� 

���&RQFOXVLRQV 

7KLV� VWXG\� ZDV� QRW� DLPHG� WR� SURGXFH� WKH� PRVW�
FRPSUHKHQVLYH�GDP�FRQGLWLRQ�DQG�VDIHW\� UDWLQJ��%DVHG�
RQ�WKDW��WKHVH�DUH�WKH�FRQFOXVLRQV� 

· 7KH� GHYHORSHG� PRGHO� FRXOG� RQO\� EH� XVHG� RQ�
K\GURSRZHU� IXQFWLRQHG� HPEDQNPHQW� GDP� ZLWKRXW�
DQ�HPHUJHQF\�VSLOOZD\�� 

· 7KH� GDP� W\SH� WKDW� FDQ� EH� DFFRPPRGDWHG� E\� WKLV�
DVVHVVPHQW�LV�UHVHUYRLUV��ERWK�WKH�FRUH�W\SH�DQG�WKH�
FRQFUHWH�IDFH�W\SH��� 

· 7KH� FRPSOHPHQWDU\� EXLOGLQJ� LV� LQ� WKH� IRUP� RI� D�
VSLOOZD\�DQG�LW�FDQ�EH�XVHG�RQ�DOO�W\SHV�RI�VSLOOZD\� 

· �)URP� WKH� LQVWUXPHQWDWLRQ� VLGH�� GDPV� WKDW� FRXOG�EH�
DVVHVVHG�ZHUH�RQO\�GDPV�ZLWK�SLH]RPHWHU�VWDQGSLSH��
VOLGLQJ� VWDNHV�� LQFOLQRPHWHUV�� H[WHQVRPHWHUV�� DQG�
VHLVPLF�JDXJHV�LQVWUXPHQWDWLRQV� 

���$FNQRZOHGJHPHQWV 

$FNQRZOHGJPHQWV� DUH� JLYHQ� WR� PDQ\� SDUWLHV� ZKR�
SURYLGHG� DVVLVWDQFH� GXULQJ� WKLV� VWXG\��

6DJXOLQJ�'DP�$VVHVVPHQW�5HVXOWV &LUDWD�'DP�$VVHVVPHQW�5HVXOWV 

3DUDPHWHU 9DOXH 3DUDPHWHU 9DOXH 

&RQWULEXWLRQ�WR�ULVN 

5HVHUYRLU�FDSDFLW\��PLOOLRQ�P�� ��� � ��� � 

'DP�KHLJKW  �� � ��� � 

(YDFXDWLRQ�UHTXLUHPHQWV��QXPEHU�RI�SHRSOH� ���� � ���� � 

3RWHQWLDO�GRZQVWUHDP�GDPDJH��RQ�WKH�H[LVWLQJ�VWUXFWXUH� +LJK �� +LJK �� 

%XVLQHVV�ULVN�IRU�RZQHUV�DV�D�UHVXOW�RI�GDP�IDLOXUH��DGGLWLRQDO�FRQVHTXHQFHV�IRU�
,&2/'� +LJK � +LJK � 

$GGLWLRQDO�IDFWRUV�IRU�
H[LVWLQJ�GDPV 

7KH�DYDLODELOLW\�RI�FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�GDWD +LJK � +LJK � 

$YDLODELOLW\�RI�LQVWUXPHQWDWLRQ�WKDW�KDV�EHHQ�SURFHVVHG�
DQG�WKH�REVHUYDWLRQDO�GDWD +LJK � +LJK � 

7KH�OHYHO�RI�HIIRUW�GRQH�LQ�WKH�SUHYLRXV�VDIHW\�HYDOXDWLRQ +LJK � +LJK � 

QHZ�RU�FRPLQJ�GRZQVWUHDP�GHYHORSPHQW +LJK � +LJK � 

$GGLWLRQDO�IDFWRUV�IRU�
RYHUFRPLQJ�VWUXFWXUDO�
GHIHFWV 

7KH�HIIHFW�RI�GHILFLHQFLHV�RQ�GDP�IDLOXUHV 

'HILFLHQFLHV�UHODWHG�WR�IORRG�FDSDFLW\ 0RGHUDWH � 0RGHUDWH � 

'HILFLHQFLHV�UHODWHG�WR�VWDWLF�VWDELOLW\ 0RGHUDWH � 0RGHUDWH � 

'HILFLHQFLHV�UHODWHG�WR�HDUWKTXDNH 0RGHUDWH � ([WUHPH � 

'DP�ULVN�YDOXH�EDVHG�RQ�FRQVLGHUDWLRQ �� �� 

5LVN�&ODVV��,�,,�,,,�,9��-�5HI��3S����,&2/'�%XOHWLQ�1R���� ,,�0RGHUDWH ,,�0RGHUDWH 

5LVN�&ODVV� 
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$FNQRZOHGJPHQWV� DUH� JLYHQ� WR� %DODL� %HQGXQJDQ�
ZKLFK� KDV� KHOSHG� LQ� SURYLGLQJ� VHFRQGDU\� GDWD� GXULQJ�
WKH�VWXG\��$OVR�WR�WKH�6HFUHWDU\�RI�.1,-%%�ZKLFK�KDV�
SURYLGHG� D� ORW� RI� DVVLVWDQFH� E\� SURYLGLQJ� H[SHUW�
FRQWDFWV� DQG� OLWHUDWXUH� QHHGHG� IRU� VWXG\��
$FNQRZOHGJPHQWV� DUH� DOVR�JLYHQ� WR�0U��'U�� ,U��$ULHV�
)HL]DO� )LUPDQ��0U�� ,U��$QZDU�0DNPXU� DQG�$OP��0U��
,U�� +XVQL� 6DEDU�� 'LSO�� +(� DV� PHPEHUV� RI� WKH� ..%�
�'DP� 6DIHW\� &RPPLVVLRQ�� ZKR� KDYH� SURYLGHG� PDQ\�
VXJJHVWLRQV�GXULQJ�WKH�VWXG\� 

���5HIHUHQFHV 

$PHNXG]L�� $�� $��� 6KHOWRQ�� 5��� DQG� %ULFNHU�� 7�� 5��
�������� ³,QIUDVWUXFWXUH� 5DWLQJ� 7RRO�� 8VLQJ�
'HFLVLRQ� 6XSSRUW� 7RROV� WR� (QKDQFH� $6&(�
,QIUDVWUXFWXUH� 5HSRUW� &DUG� 3URFHVV´�� $6&(�
-RXUQDO� RI� /HDGHUVKLS� 0DQDJHPHQW�
(QJLQHHULQJ������������-��� 

$QGHUVHQ�� *�� 5��� &KRXLQDUG�� /�� (��� %RXYLHU�� &��� DQG�
%DFN�� :�� (�� �������� ³5DQNLQJ� 3URFHGXUH� RQ�
0DLQWHQDQFH� 7DVNV� IRU� 0RQLWRULQJ� RI�
(PEDQNPHQW� 'DPV´�� $6&(� -RXUQDO� RI�
*HRWHFKQLFDO� DQG� *HRHQYLURQPHQWDO�� ���� �����
���-���� 

$QGHUVHQ��*��5���&KRXLQDUG��/��(���+RYHU��:��+���DQG�
&R[�� &�� :�� �������� ³5LVN� ,QGH[LQJ� 7RRO� WR�
$VVLVW� LQ� 3ULRULWL]LQJ� ,PSURYHPHQWV� WR�
(PEDQNPHQW�'DP�,QYHQWRULHV´��$6&(�-RXUQDO�
RI� *HRWHFKQLFDO� DQG� *HRHQYLURQPHQWDO�
(QJLQHHULQJ��������������-���� 

$QGHUVHQ��*��5���DQG�7RUUH\��9��+����������³)XQFWLRQ-
EDVHG� &RQGLWLRQ� ,QGH[LQJ� IRU� (PEDQNPHQWV�
'DPV´�� $6&(� -RXUQDO� RI� *HRWHFKQLFDO�
(QJLQHHULQJ��������������-���� 

$6&(�� �������� ����� 5HSRUW� &DUG� IRU� :DVKLQJWRQ¶V�
,QIUDVWUXFWXUH��6HDWWOH��$6&(� 

&DEDOD�� 3�� �������� 8VLQJ� WKH� $QDO\WLF� +LHUDUFK\�
3URFHVV� LQ� (YDOXDWLQJ� 'HFLVLRQ� $OWHUQDWLYHV��
2SHUDWLRQV�5HVHDUFK�DQG�'HFLVLRQV�������-��� 

'LUHNWRUDW� %LQD� 7HNQLN�� �������� 0DQXDO� ,QVSHNVL�
9LVXDO� %HQGXQJDQ� 8UXJDQ�� 'HSDUWHPHQ�
3HNHUMDDQ� 8PXP� 'LUHNWRUDW� -HQGHUDO� 6XPEHU�
'D\D�$LU��-DNDUWD� 

+XUOH\��:��-����������³7KH�DQDO\WLF�KLHUDUFK\�SURFHVV��
D� QRWH� RQ� DQ� DSSURDFK� WR� VHQVLWLYLW\� ZKLFK�
SUHVHUYHV�UDQN�RUGHU´��&RPSXWHUV�	�2SHUDWLRQV�
5HVHDUFK���������-���� 

,&2/'����������6HOHFWLQJ�VHLVPLF�SDUDPHWHUV�IRU�ODUJH�
GDPV�� JXLGHOLQHV�� EXOOHWLQ� 1R�� ���� ,&2/'��
3DULV� 

,QGUDZDQ��'���7DQMXQJ��0��,���DQG�6DGLNLQ��1����������
³3HQLODLDQ� ,QGHNV� 5LVLNR� 0HWRGH� 0RGLILNDVL�
$QGHUVHQ� GDQ� 0RGLILNDVL� ,&2/'� XQWXN� ���
EHQGXQJDQ� GL� 3XODX� -DZD´�� -XUQDO� 6XPEHU�
'D\D�$LU�����������-���� 

,VKEDHY�� $��� 3DQGMDLWDQ�� 1�� +��� DQG� (UL]DO�� ��������
³(YDOXDVL� .HDPDQDQ� 'DP� -DWLOXKXU� %HUEDVLV�
,QGHNV� 5LVLNR´�� -XUQDO� 3HQJHORODDQ�
6XPEHUGD\D� $ODP� GDQ� /LQJNXQJDQ� 9RO�� �� 1R��
�������������-���� 

-DQVHQ��5��%�� ��������$GYDQFHG�'DP�(QJLQHHULQJ� IRU�
'HVLJQ�� &RQVWUXFWLRQ�� DQG� 5HKDELOLWDWLRQ�� 9DQ�
1RVWUDQG�5HLQKROG��1HZ�<RUN� 

-D\DGL��0��6��3���:LUDKDGLNXVXPDK��5��'���DQG�+DUODQ��
'�� �������� 3HQJHPEDQJDQ� 3HQLODLDQ� .RQGLVL�
GDQ� .HDPDQDQ� ,QIUDVWUXNWXU� %HQGXQJDQ��
6HEXDK� .HEXWXKDQ�� .RQIHUHQVL� 1DVLRQDO�
3HUJXXDQ� 7LQJJL� 7HNQLN� 6LSLO� ������ %DQGXQJ��
-DZD�%DUDW��,QGRQHVLD����2NWREHU�������,,,-��� 

.RPLVL� .HDPDQDQ� %HQGXQJDQ�� �������� 3HGRPDQ�
,QVSHNVL� GDQ� (YDOXDVL� .HDPDQDQ� %HQGXQJDQ��
'HSDUWHPHQ� 3HUPXNLPDQ� GDQ� 3UDVDUDQDQ�
:LOD\DK�'LUHNWRUDW� -HQGHUDO�6XPEHU�'D\D�$LU��
-DNDUWD� 

.RPLVL� .HDPDQDQ� %HQGXQJDQ�� �������� 3HGRPDQ�
2SHUDVL�� 3HPHOLKDUDDQ� GDQ� 3HQJDPDWDQ�
%HQGXQJDQ�� 'HSDUWHPHQ� 3HUPXNLPDQ� GDQ�
3UDVDUDQD�:LOD\DK�'LUHNWRUDW� -HQGHUDO� 6XPEHU�
'D\D�$LU��-DNDUWD� 

0HUVLDQW\�� �������� ³3HQLODLDQ� .RQGLVL� %HQGXQJDQ�
6WXGL� .DVXV� %HQGXQJDQ� 0DQJJDU´�� -XUQDO�
7HNQRORJL�7HUSDGX�1R����92/����������� 

37��,QGUD�.DU\D�� ��������/DSRUDQ�+DVLO� ,QVSHNVL�-DVD�
.RQVXOWDQVL� XQWXN�6HUWLILNDVL�%HQGXQJDQ�3/7$�
6DJXOLQJ��6XUDED\D� 

37��,QGUD�.DU\D����������/DSRUDQ�$NKLU�,QVSHNVL�%HVDU�
�� 7DKXQDQ� %HQGXQJDQ�8QGHUZDWHU� ,QVSHFWLRQ�
	� 6HUWLILNDVL� .HOD\DNDQ� 2SHUDVL� %HQGXQJDQ�
&LUDWD��6XUDED\D� 

37��.ZDUVD�+H[DJRQ�M�R��1HZMHF�,QF����������/DSRUDQ�
$NKLU�,QVSHNVL�%HVDU�3HNHUMDDQ��,QVSHNVL�%HVDU�
%HQGXQJDQ� &LUDWD�� 37�� .ZDUVD� +H[DJRQ��
%DQGXQJ� 

3XUQRPR�� $�� %�� �������� .DMLDQ� 0HWRGH� 3HQLODLDQ�
5LVLNR� %HQGXQJDQ� XQWXN� 3HQ\XVXQDQ� 3ULRULWDV�
.HJLDWDQ� 3HPHOLKDUDDQ� %HQGXQJDQ� GL�
,QGRQHVLD�� 7HVLV� 3URJUDP�0DJLVWHU�� ,QGRQHVLD��
,QVWLWXW�7HNQRORJL�%DQGXQJ� 

3XVOLWEDQJ� 6XPEHU� 'D\D� $LU�� �������� 7LQJNDW�
.HDPDQDQ� %HQGXQJDQ� GL� -DZD� 9ROXPH� ,,,��
-DZD�%DUDW��3XVOLWEDQJ6'$��-DNDUWD� 

6DDW\�� 7�� /��� DQG� 9DUJDV�� /�� *�� �������� 0RGHOV��
0HWKRGV�� &RQFHSWV� 	� $SSOLFDWLRQV� RI� WKH�
$QDO\WLF� +LHUDUFK\� 3URFHVV� �QG� HGLWLRQ��
6SULQJHU��1HZ�<RUN� 

6RHGLE\R�� �������� 7HNQLN� %HQGXQJDQ�� 3UDGQ\D�
3DUDPLWD��-DNDUWD� 

6RVURGDUVRQR�� 6��� DQG� 7DNHGD�� .�� ��������%HQGXQJDQ�
7\SH�8UXJDQ��3UDGQ\D�3DUDPLWD��-DNDUWD� 


