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6DEHHKD�)DWLPD

$PLW\� 8QLYHUVLW\�� 1RLGD� �8WWDU� 3UDGHVK�

$EVWUDFW

7KH�RXWFRPHV�RI�WKH�HPSLULFDO�UHVHDUFKHV�DUH�GHSHQGHQW�WR�D�ODUJH�H[WHQW�RQ�WKH

DFFXUDF\� RI� WKH� VFDOHV� HPSOR\HG�� 7KH� SUHVHQW� UHVHDUFK� SDSHU� DWWHPSWV� WR� LGHQWLI\� WKH

VFDOHV�XVHG�LQ�VHUYLFH�TXDOLW\�UHVHDUFKHV��7KH�H[KDXVWLYH�UHYLHZ�RI�OLWHUDWXUH�VXJJHVWV�WKDW

6(5948$/� LV� WKH� PRVW� ZLGHO\� XVHG� VFDOH� LQ� VHUYLFH� TXDOLW\� UHVHDUFKHV�� $OWKRXJK

6(5948$/�KDV� EHHQ� FULWLFL]HG� E\� D� IHZ� UHVHDUFKHUV� DQG� GR� KDYH� VRPH� VKRUWFRPLQJV�

LW� FRQWLQXHV� WR� EH� XVHG� E\� UHVHDUFKHUV� DFURVV� YDULRXV� ILHOGV�� 6(5948$/� KDV� EHHQ

PRGLILHG�IURP�WLPH�WR�WLPH�DQG�DFURVV�WKH�YHUWLFDOV�DFFRUGLQJ�WR�WKH�QHHGV�DQG�UHTXLUHPHQWV

RI� WKH� UHVHDUFK�� 6(593(5)�� WRR�� KDYH� HPHUJHG� DV� D� SRSXODU� VFDOH� IRU� VHUYLFH� TXDOLW\

UHVHDUFK�DV�LW�RYHUFRPHV�IHZ�RI�WKH�ODFXQDH�WKDW�6(5948$/�VXIIHUV�RI��7KH�SDSHU�ZRXOG

EH� EHQHILFLDO� WR� UHVHDUFKHUV� DFDGHPLF� DV�ZHOO� DV� ILHOG� LQ� FRQGXFWLQJ� UHVHDUFK� LQ� VHUYLFH

TXDOLW\� FURVV� WKH� YDULRXV� LQGXVWULHV�

.H\�:RUGV

6HUYLFH�4XDOLW\��6FDOHV��6(5948$/��6(593(5)��(PSLULFDO�5HVHDUFK

,1752'8&7,21

,W� LV� RIWHQ� VDLG� WKDW� ZKDW� FDQQRW� EH� PHDVXUHG�� FDQQRW� EH� PDQDJHG�

:LWKRXW�PHDVXUHPHQW��PDQDJHUV�DUH�FOXHOHVV�DERXW�ZKHUH�WKH\�DUH�KHDGLQJ�WR�DQG

ZKHWKHU�JDSV�H[LVW��/RYHORFN��3DWWHUVRQ�DQG�:DONHU���������2UJDQL]DWLRQV�PXVW�NHHS

D� FRQVWDQW� H\H� RQ� TXDOLW\� RI� WKHLU� RXWFRPHV� LQ� WHUPV� RI� SURGXFWV�� VHUYLFHV�

SURFHVVHV�� UHODWLRQVKLSV� DQG� YDULRXV� RWKHU� GLUHFW� DQG� LQGLUHFW� DVSHFWV� RI

WUDQVDFWLRQ�� 0RQLWRULQJ� VHUYLFH� TXDOLW\� LV� DOVR� HVVHQWLDO� WR� DVFHUWDLQ� WKDW� WKH

GHVLUHG�JRDOV�DUH�EHLQJ�PHW�DQG�ZKDW�PRUH�QHHG�WR�EH�GRQH��/RYHORFN�HW�DO���������



$OWKRXJK�PHDVXULQJ�VHUYLFH�TXDOLW\� LV�TXLWH�D�FRPSOH[�H[HUFLVH�� WKH�WHUP��TXDOLW\

LWVHOI�LV�GLIILFXOW�WR�EH�TXDQWLILHG��,W�LV�HVVHQWLDO�WR�XQGHUVWDQG�WKH�FRQFHSW�RI�VHUYLFH

TXDOLW\� LQ�RUGHU� WR�PHDVXUH� LW�

:KDW�LV�6HUYLFH�4XDOLW\"

7KH�FRQFHSW�RI�TXDOLW\� LV�VXEMHFWLYH�DQG� WKHUH� LV�QR�XQLYHUVDOO\�DFFHSWHG

GHILQLWLRQ�IRU�LW��9HUPD��������VXSSRUWHG�WKH�YLHZ�WKDW�LQ�FDVH�RI�VHUYLFHV��TXDOLW\

ODFNV�REMHFWLYLW\�DQG�LW�LV�D�SHUFHLYHG�QRWLRQ�WR�D�JUHDW�H[WHQW��6HUYLFH�TXDOLW\�KDV

EHHQ�GHILQHG�LQ�VHUYLFHV�PDUNHWLQJ�OLWHUDWXUH�DV�DQ�RYHUDOO�HYDOXDWLRQ�RI�VHUYLFH�E\

WKH�FXVWRPHUV��3DUDVXUDPDQ��=HLWKDPO�DQG�%HUU\��������GHILQHG�VHUYLFH�TXDOLW\�DV


D� IXQFWLRQ� RI� WKH� GLIIHUHQFHV� EHWZHHQ� H[SHFWDWLRQ� DQG� SHUIRUPDQFH� DORQJ� WKH

TXDOLW\� GLPHQVLRQV
��7KLV� GHILQLWLRQ� LV� IRXQG� WR� EH� VLPLODU� WR� WKRVH� SRVWXODWHG� E\

RWKHU� UHVHDUFK� VWXGLHV� ZKHUH� LW� ZDV� FRQFOXGHG� WKDW� SHUFHLYHG� VHUYLFH� TXDOLW\

HPDQDWHV�IURP�FRPSDULQJ�H[SHFWDWLRQV�DERXW�WKH�VHUYLFH�DQG�WKH�SHUFHSWLRQ�IRUPHG

DIWHU�DFWXDO�H[SHULHQFH�RI�VHUYLFH�SHUIRUPDQFH��$VXERQWHQJ��0F&OHDU\�DQG�6ZDQ��

������5XVW�	�2OLYHU��������$WKDQDVVRSRXORV��*RXUQDULV��DQG�6WDWKDNRSRXORV�������

$NURXVK��������0XQXVDP\��&KHOOLDK���DQG�+RU�:DL�0XQ��������*URQURRV��������DOVR

GHILQHG� VHUYLFH� TXDOLW\� DV� 
WKH� RXWFRPH� RI� WKH� FRPSDULVRQ� WKDW� FRQVXPHUV�PDNH

EHWZHHQ�WKHLU�H[SHFWDWLRQV�DQG�SHUFHSWLRQV
��,W�FDQ�EH�VDLG�WKDW�PRVW�RI�WKH�VWXGLHV

IRUPHG�FXVWRPHU
V�H[SHFWDWLRQ�DV�D�EDVLV�IRU�HYDOXDWLQJ�VHUYLFH�TXDOLW\��4XDOLW\�LV

FDWHJRUL]HG�DV�KLJK�ZKHQ�DFWXDO�VXUSDVVHV�H[SHFWDWLRQ�DQG�DV�ORZ�ZKHQ�LW�IDLOV�WR

PHHW�FXVWRPHUV
�H[SHFWDWLRQ��$WKDQDVVRSRXORV�HW�DO����������6LPLODUO\��%LWQHU��%RRPV

DQG�0RKU��������GHILQH�VHUYLFH�TXDOLW\�DV�
WKH�FRQVXPHU
V�RYHUDOO�LPSUHVVLRQ�RI�WKH

UHODWLYH� LQIHULRULW\� RU� VXSHULRULW\� RI� WKH� RUJDQL]DWLRQ� DQG� LWV� VHUYLFHV
��&XVWRPHUV

VRPHWLPHV�GR�QRW� IRUP�DQ�RSLQLRQ�DERXW� WKH� VHUYLFHV� LQVWDQWDQHRXVO\� UDWKHU� WKH\

IRUP� DQ� DWWLWXGH� RYHU� D� ORQJ� SHULRG� RI� WLPH� GHSHQGLQJ� XSRQ� WKHLU� UHSHDWHG

H[SHULHQFHV��&URQLQ�DQG�7D\ORU��������(VKJKL��+DXJKWRQ�DQG�7RSL���������6LPLODU

YLHZV�ZHUH�VKDUHG�E\�&]HSLHO���������5RHVW�DQG�3LHWHUV
��������GHILQLWLRQ�VWDWH�WKDW

�VHUYLFH� TXDOLW\� LV� D� UHODWLYLVWLF� DQG� FRJQLWLYH� GLVFUHSDQF\� EHWZHHQ� H[SHULHQFH�

EDVHG� QRUPV� DQG� SHUIRUPDQFHV� FRQFHUQLQJ� VHUYLFH� EHQHILWV���$� VLPLODU� GHILQLWLRQ

KDV� EHHQ� JLYHQ� E\� )RJOL� ������� ZKHUHLQ� KH� GHILQH� VHUYLFH� TXDOLW\� DV� �D� JOREDO

MXGJPHQW� RU� DWWLWXGH� UHODWLQJ� WR� D� SDUWLFXODU� VHUYLFH�� WKH� FXVWRPHU
V� RYHUDOO

LPSUHVVLRQ� RI� WKH� UHODWLYH� LQIHULRULW\� RU� VXSHULRULW\� RI� WKH� RUJDQL]DWLRQ� DQG� LWV

VHUYLFHV��6HUYLFH�TXDOLW\�LV�D�FRJQLWLYH�MXGJPHQW���*URQURRV��������GHILQHG�VHUYLFH

DV���D�VHUYLFH�LV�D�SURFHVV�FRQVLVWLQJ�RI�D�VHULHV�RI�PRUH�RU�OHVV�LQWDQJLEOH�DFWLYLWLHV

WKDW� QRUPDOO\�� EXW� QRW� QHFHVVDULO\� DOZD\V�� WDNH� SODFH� LQ� LQWHUDFWLRQV� EHWZHHQ� WKH

FXVWRPHU� DQG� VHUYLFH� HPSOR\HHV� DQG�RU� SK\VLFDO� UHVRXUFHV� RU� JRRGV� DQG�RU

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������



V\VWHPV� RI� WKH� VHUYLFH� SURYLGHU�� ZKLFK� DUH� SURYLGHG� DV� VROXWLRQV� WR� FXVWRPHU

SUREOHPV���7KH�GLIIHUHQW�GHILQLWLRQV�RI�VHUYLFH�TXDOLW\�JLYHQ�E\�YDULRXV�DXWKRUV�DUH

VXPPDUL]HG�LQ�7DEOH���

7DEOH� �

$XWKRU 'HILQLWLRQ

3DUDVXUDPDQ��=HLWKDPO $� IXQFWLRQ� RI� WKH� GLIIHUHQFHV� EHWZHHQ� H[SHFWDWLRQ� DQG

DQG� %HUU\� ������ SHUIRUPDQFH�

'DYLG�*DUYLQ� ������ 4XDOLW\� PD\� EH� GHILQHG� IURP� ILYH� SHUVSHFWLYHV� �� 7KH

WUDQVFHQGHQW� YLHZ�� SURGXFW�EDVHG� SHUVSHFWLYH�� XVHU�

EDVHG�SHUVSHFWLYH��PDQX�IDFWXULQJ�EDVHG�SHUVSHFWLYH�DQG

YDOXH� EDVHG� SHUVSHFWLYH�

&]HSLHO� ������ 3HUFHSWLRQV� RI� VHUYLFH� HQFRXQWHUV� DUH� IRUPHG� RYHU� D

SHULRG� RI� WLPH� GHSHQGLQJ� XSRQ� RQH
V� H[SHULHQFHV�

%LWQHU�� %RRPV� DQG� 0RKU 7KH� FRQVXPHU
V� RYHUDOO� LPSUHVVLRQ� RI� WKH� UHODWLYH

������ SHUFHSWLRQ� RI� WKH� RUJDQL]DWLRQ� DQG� LWV� VHUYLFHV�

5RHVW� DQG� 3LHWHUV
� ������ 6HUYLFH� TXDOLW\� LV� D� UHODWLYH� DQG� FRJQLWLYH� GLIIHUHQFH

EHWZHHQ� H[SHULHQFH�EDVHG� QRUPV� DQG� SHUIRUPDQFHV

UHODWHG� WR� VHUYLFH� EHQHILWV�

+HUELJ������� 4XDOLW\�PD\�EH�GHILQHG�DV�FRQIRUPDQFH�ZLWK�SUH�GHILQHG

VSHFLILFDWLRQV�� TXDOLW\� IURP� WKH� YLHZSRLQW� RI� WKH

FRQVXPHU�� DQG� TXDOLW\� DV� �LQQDWH� H[FHOOHQFH�� RU� LQERUQ

H[FHSWLRQDO�JRRGQHVV�

)RJOL������� 6HUYLFH� TXDOLW\� LV� D� FRJQLWLYH� MXGJHPHQW� DQG� GHSHQGV

XSRQ� FXVWRPHU
V� RYHUDOO� LPSUHVVLRQ� RI� WKH� UHODWLYH

LQIHULRULW\� RU� VXSHULRULW\� RI� WKH� RUJDQL]DWLRQ� DQG� LWV

VHUYLFHV�

*URQURRV� ������ 7KH� RXWFRPH� RI� FRPSDULQJ� WKH� H[SHFWDWLRQV� DQG

SHUFHSWLRQV�

6RXUFH� �� 3UHSDUHG� E\� 5HVHDUFKHU

6&$/(6

$V� LW� LV� VDLG� WKDW� WKLQJV� PXVW� EH� PHDVXUHG� LI� WKH\� DUH� WR� EH� PDQDJHG�

WKHUHIRUH� VHUYLFH� TXDOLW\�� WRR�� QHHG� WR� EH� PHDVXUHG� WR� HQVXUH� WKDW� VHUYLFH� LV

SURYLGHG�DV�SHU�WKH�H[SHFWDWLRQV�RI�WKH�FXVWRPHUV��+RZHYHU�DV�WKH�QRWLRQ�RI�TXDOLW\

LV� KLJKO\� VXEMHFWLYH� LQ� VHUYLFHV�� LW� LV� GLIILFXOW� WR� DSSO\� TXDQWLWDWLYH� PHWKRGV� WR

VHUYLFH� TXDOLW\�� %XW� LQ� RUGHU� WR�PHDVXUH� WKHUH�PXVW� EH� D� VWDQGDUG� DJDLQVW� ZKLFK

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



YDULRXV� SDUDPHWHUV�PD\� EH� FRPSDUHG��$V� LQ� VHUYLFHV�� FXVWRPHUV� UDWH� WKH� RYHUDOO

H[SHULHQFH� RQ� WKH� EDVLV� RI� FRPSDULVRQ� EHWZHHQ� ZKDW� KH� H[SHFWHG� DQG� ZKDW� KH

DFWXDOO\�UHFHLYHG��LW�IRUPHG�WKH�IRXQGDWLRQ�RI�YDULRXV�VFDOHV�FRQVHTXHQWO\�XVHG�LQ

VHUYLFH� TXDOLW\� UHVHDUFKHV�

0RVW� ZULWHUV� DUH� RI� WKH� YLHZ� WKDW� FXVWRPHUV
� H[SHFWDWLRQV� DUH� DQ

DPDOJDPDWLRQ�RI�D�QXPEHU�RI�DVSHFWV��6DVVHU��2OVHQ�DQG�:\FNRII�������%HUU\�HW�DO��

������-RKQVWRQ�DQG�/\WK���������,Q�WKH�����V��RQH�RI�WKH�PRVW�WKRURXJK�UHVHDUFKHV

LQ� VHUYLFH�TXDOLW\�ZDV� FRQGXFWHG�E\�3DUDVXUDPDQ�HW� DO��� ��������7KLV� IRUPHG� WKH

EDVLV�IRU����LWHP�6(5948$/�VFDOH�IRU�PHDVXULQJ�VHUYLFH�TXDOLW\��)LJ�����

6(5948$/

&RQFHSWXDO�)UDPHZRUN

6(5948$/� VFDOH�� PHDVXUHV� WKH� VHUYLFH� TXDOLW\� E\� UHFRUGLQJ� DQG

DQDO\]LQJ�WKH�JDSV�WKDW�H[LVW�EHWZHHQ�FXVWRPHUV
�H[SHFWDWLRQ�RI�VHUYLFH�TXDOLW\�DQG

KLV�SHUFHSWLRQ�RI�VHUYLFH�TXDOLW\�DFWXDOO\�UHQGHUHG�� ,W� LV� WKH�PRVW�FRPPRQO\�XVHG

VFDOH� WR� PHDVXUH� VHUYLFH� TXDOLW\� �'DQDKHU� DQG� 0DWWVRQ�� ������ DQG� KDV� EHHQ

LQFRUSRUDWHG� E\� YDULRXV� VHUYLFHV� RUJDQL]DWLRQV� WR� LPSURYH� VHUYLFH� TXDOLW\

�3DUDVXUDPDQ�HW�DO���������

$SSOLFDWLRQ

9DULRXV�VHUYLFH�LQGXVWULHV�KDYH�XVHG�6(548$/�RI�ZKLFK�IHZ�DUH��KHDOWK

VHFWRU��%URZQ�DQG�6ZDUW]��������&DUPDQ��������%DEDNXV�DQG�%ROOHU��������+HDGOH\

DQG�0LOOHU��������:DOEULGJH�DQG�/LQGD��������%RZHUV�6ZDQ��DQG�.RHKOHU�������/DP�

������.LOERXUQH��'XII\��'XII\�DQG�*XDUFKL��������5DPH]����������UHWDLOLQJ��)LQQ�DQG

/DPE��������7HDV��������.DXO��������1DLN��*DQWDVDOD�DQG�3UDEKDNDU��������5DMDUDP

DQG�6ULUDP��������EDQNLQJ��/DP��������=KRX��<H�DQG�-LD��������$QDQWK��5DPHVK�DQG

3UDEDKDUDQ��������-DLQ�*XSWD�DQG�-DLQ��������5DWKHH��'HYHVKZDU�DQG�5DMDLQ��������

KRVSLWDOLW\��6SUHQJ�DQG�6LQJK�������0H\�$NEDU�DQG�)LH�������5DR�DQG�6DKX��������

VSRUWV� �.RXWKRXULV� DQG� $OH[DQGULV�� ������� WHOHFRPPXQLFDWLRQV� �9DQ� 'HU� :DO�

3DPSDOLV� DQG� %RQG�� ������ $OQVRXU�� 7D\HK�� DQG� $O]\DGDW������� GLVFRXQW� DQG

GHSDUWPHQWDO� VWRUHV� �)LQQ� DQG� /DPE�� ������ 5DMDUDP� DQG� 6ULUDP�� ������ DQG

LQIRUPDWLRQ� V\VWHP� �9DQ�'\NH��.DSSHOPDQ� DQG� 3U\EXWR�� ������ -LDQJ��.OHLQ� DQG

&UDPSWRQ��������&DUU��������-DPHV��'DPRDK�DQG�5REHUW���������,Q�DGGLWLRQ��WKHUH

KDYH� EHHQ� VHYHUDO� FRQWH[WXDO� VWXGLHV� �/HVWH� DQG�:DQGHUOH\�� ������ 6WDIIRUG� DQG

:HOOV�� ������ :HVWEURRN� DQG� 3HWHUVRQ�� ������ 0HKWD�� /RER� DQG� .KRQJ�� �����

(YDQJHORV�� 6LPP\� DQG�*UDKDP�� ������*D\DWKUL��9LQD\D�� DQG�/DNVKPLVKD�� �����

*RVZDPL��������6LGGLTXL��.KDQ�DQG�6KDUPD��������$QDQWKD��$URNLDVDP\�DQG�+XDP

+RQ�7DW�� ������ LQ� WKH� LQVXUDQFH� LQGXVWU\�

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������



3HUVRQDO� 1HHGV:RUG�RI�0RXWK 3DVW�([SHULHQFH

([SHFWHG�6HUYLFH

3HUFHLYHG�6HUYLFH

6HUYLFH�'HOLYHU\

7UDQVODWLRQ� RI
3HUFHSWLRQV� LQWR
6HUYLFH�4XDOLW\
6SHFLILFDWLRQV

0DQDJHPHQW
V
3HUFHSWLRQV� RI
&XVWRPHU
V
([SHFWDWLRQV

*DS��

)LJXUH� �

6RXUFH� �� 3DUDVXUDPDQ� HW� DO�� ������

&XVWRPHU

6HUYLFH�6XSSOLHU

*DS��
*DS��

*DS��

([WHUQDO
&RPPXQLFDWLRQV
WR� &RQVXPHUV

6(5948$/� VFDOH� KDV� EHHQ� SUHVHQWHG� LQ� GLIIHUHQW� GLPHQVLRQV� ±� VLQJOH�

GLPHQVLRQDO��/DP���������WZR�GLPHQVLRQDO��%DEDNXV�DQG�%ROOHU��������.DUDWHSH�DQG

$YFL�� ������ (NLQFL� �� 3URNRSDNL�&REDQRJOX�� ������ (YDQJHORV�� 6LPP\� DQG

*UDKDP�������� WKUHH�GLPHQVLRQDO� �%RXPDQ� DQG� 9DQ� 'HU� :LHOH�� ������� IRXU�

GLPHQVLRQDO��*DJOLDQR�DQG�+DWKFRWH��������.LOERXUQH�HW�DO����������VL[�GLPHQVLRQDO

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



�+HDGOH\�DQG�0LOOHU���������VHYHQ�GLPHQVLRQDO� �6DVVHU�HW�DO���������)UHHPDQ�DQG

'DUW���������QLQH�GLPHQVLRQDO��&DUPDQ���������DQG�QLQHWHHQ�GLPHQVLRQDO��5RELQVRQ

DQG�3LGG��������FRQVWUXFW�

$QJXU��0DGKXNDU��1DWDUDDMDQ��5DMDQ��-DKHUD�-U��DQG�-RKQ��������DQDO\]HG

WKH�IHDVLELOLW\�RI�DSSO\LQJ�DOWHUQDWLYH�VHUYLFH�TXDOLW\�PHDVXUH�LQ�WKH�UHWDLO�EDQNLQJ

LQGXVWU\� LQ� ,QGLD��7KH\�FDUULHG� WKHLU� UHVHDUFK�RQ� WKH�FXVWRPHUV�RI� WZR�SURPLQHQW

EDQNV� LQ� ,QGLD�� 7KH\� DSSOLHG� 6(5948$/�PRGHO� WR�PHDVXUH� WKH� RYHUDOO� VHUYLFH

TXDOLW\��7KH\�FRQFOXGHG�WKDW�6(5948$/�LV�WKH�EHVW�PHDVXULQJ�VHUYLFH�TXDOLW\�LQ

EDQNLQJ�VHFWRU��$V�PHQWLRQHG�HDUOLHU��$QJXU�HW�DO���������VWDWHG�WKDW�LQ�GHYHORSLQJ

FRXQWULHV�6(5948$/�PHDVXUHV�VHUYLFH�TXDOLW\�LQ�WKH�UHWDLO�EDQNLQJ�VHFWRU�EHVW��$V

VXFK� LW� KDV� EHHQ� XVHG� E\� PRVW� RI� WKH� UHVHDUFKHUV�

6(5948$/�KDV�EHHQ�PRGLILHG� IURP� WLPH� WR� WLPH� �3DUDVXUDPDQ�HW�DO��

�������6(5948$/�KDV�EHHQ�H[WHQVLYHO\�XVHG�IRU�RYHU����\HDUV�DQG��LQ�VSLWH�RI

WKH� FULWLFLVPV� IURP� YDULRXV� FRUQHUV�� LWV� SRSXODULW\� KDV� QRW� GLPLQLVKHG�� (YHQ� LQ

UHFHQW� UHVHDUFKHV��6(5948$/�KDV�EHHQ�XVHG� LQ� HYDOXDWLQJ� �SHUFHLYHG�� VHUYLFH

TXDOLW\�LQ�LQWHUQDO�PDUNHWLQJ�E\�LQWHUQDWLRQDO�VHUYLFHV�ILUP��)URVW�DQG�.XPDU�������

DQG� LQ� D� UDQJH� RI� VHFWRUV� DOO� RYHU� WKH� ZRUOG� LQFOXGLQJ�� DXWRPRELOH� VHUYLFHV

�6DUDYDQDQ� DQG� 5DR�� ������� EDQNLQJ� �6XUHVKFKDQGDU�� 5DMHQGUDQ� DQG

$QDQWKDUDPDQ��������3UDEKDNDUDQ�DQG�6DW\D��������%DXPDQQ��%XUWRQ��(OOLRW�DQG

.HKU��������5DWKHH�5��'HYHVKZDU�DQG�5DMDLQ���������HOHFWURQLF�FRPPHUFH��$O]ROD

DQG�5REDLQD��������/HH��-DQJ��DQG�&KR��������JUHHQ�JURFHUV��(DVWZRRG��%URRNHU

DQG� 6PLWK�� ������� KLJKHU� HGXFDWLRQ� �$UDPEHZHOD� DQG� +DOO�� ������ 3HWUX]]HOLV�

'
8JJHQWR�DQG�5RPDQD]]L��������$O�$ODN��DQG�$OQDVHU���������KRVSLWDOV��5RKLQL

DQG� 0DKDGHYDSSD��������� LQVXUDQFH� �*D\DWKUL�� 9LQD\D� DQG� /DNVKPLVKD�� �����

7VRXNDWRV�DQG�5DQG���������ORFDO�JRYHUQPHQW�VHUYLFHV��6XOOLYDQ�DQG�(VWHV��������

UHWDLO� VWRUHV� �*DXU� DQG� $JUDZDO�� ������ 'XUYDVXOD�� 6�� DQG� /\VRQVNL�� 6��������

VHUYLFH�LQ�PDULWLPH�SRUWV��8JERPD��2JZXGH��8JERPD�DQG�1QDGL��������DQG�RFHDQ

IUHLJKW� VKLSSLQJ� �'XUYDVXOD�� /\VRQVNL� DQG� 0HKWD�� ������� D� XWLOLW\� FRPSDQ\

�%DEDNXV�DQG�%ROOHU���������SHVW�FRQWURO��GU\�FOHDQLQJ�DQG�IDVW�IRRG��&URQLQ�DQG

7D\ORU�� ������� 5HFHQWO\�� 6(5948$/� KDV� DOVR� EHHQ� H[SDQGHG� DQG� DSSOLHG� WR

LQWHUQHW�UHWDLOLQJ��7URFFKLD�DQG�-DQGD��������/RQJ�DQG�0F0HOORQ��������/HH��-DQJ�

DQG�&KR�������

&ULWLFLVP

$OWKRXJK� 6(5948$/� LV� YHU\� SRSXODU� DPRQJ� UHVHDUFKHUV�� WKHVH

GLPHQVLRQV�KDYH�EHHQ�VXEMHFWHG�WR�VRPH�FULWLFLVP�DV�ZHOO��)LQQ�DQG�/DPE�������

SRLQWHG� RXW� WKDW� 6(5948$/� LQVWUXPHQW� FRXOG� QRW� EH� XVHG� WR� DVVHVV� TXDOLW\� LQ

D�PDQ\�VHUYLFH�ILUPV��7KH\�ZHUH�RI�WKH�RSLQLRQ�WKDW�WKH�PRGHO
V�ILYH�GLPHQVLRQV

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������



ZHUH� WRR� OHVV� DQG� VLPSOH� WR� VWXG\� TXDOLW\� LQ� D� UHWDLOLQJ� VHFWRU��7KH\� FRQFOXGHG

WKDW� WKH�ILYH�GLPHQVLRQV�DUH� WRR�ZLGH�DQG�VXJJHVWHG� WKDW� WKH\�VKRXOG�EH�QDUURZ

GRZQ�DQG�UHILQHG��&URQLQ�DQG�7D\ORU���������LQ�WKHLU�UHVHDUFK�LQWR�VHUYLFH�TXDOLW\

LQ� EDQNV�� SHVW� FRQWURO�� GU\� FOHDQLQJ� DQG� IDVW� IRRG�� DOVR� VKDUHG� WKH� VDPH� YLHZ

DERXW� WKH� ILYH� GLPHQVLRQV�� ,Q� VRPH� VWXGLHV� WKH� ILYH�GLPHQVLRQ� PRGHO� ZDV� QRW

VXSSRUWHG���&DUPDQ��������%DEDNXV�DQG�%ROOHU��������%URZQ�HW�DO���������5\DQ�DQG

&OLII��������=KRX�HW�DO���������(YDQJHORV�HW�DO���������-DLQ�DQG�*XSWD��������:DQJ�

/R�DQG�<DQJ��������

%DKLD�DQG�1DQWHO��������FDUULHG�RXW�D�UHVHDUFK�WR�SRVWXODWH�D�ZHOO�GHILQHG

PHDVXUHPHQW� RI� SHUFHLYHG� VHUYLFH�TXDOLW\� LQ� WKH� UHWDLO� EDQNLQJ� VHFWRU� LQ�&DQDGD�

7KH\�FRPPHQWHG�WKDW�WKH�6(5948$/�ZDV�LQDSSURSULDWH�IRU�UHWDLO�EDQNLQJ�

&DUPDQ� �������� LV� RI� WKH� YLHZ� WKH� HQWLUH� FRQFHSW� RI� H[SHFWDWLRQV�

SHUIRUPDQFH�JDS�LV�YDJXH�DQG�KH�FKDOOHQJHG�WKH�HIIHFWLYHQHVV�RI�WKH�6(5948$/

VFDOH�� 6(5948$/� KDV� EHHQ� TXHVWLRQHG� RQ� PHWKRGRORJLFDO� JURXQGV� �H�J��� 7HDV�

������,DFREXFFL��*UD\VRQ�DQG�2VWUXP��������6PLWK��������9DQ�'\NH��.DSSHOPDQ�DQG

3U\EXWRN��������&DUXDQD��(ZLQJ�DQG�5DPDVHVKDQ��������%UDG\��&URQLQ�DQG�%UDQG�

������3DJH�DQG�6SUHQJ��������6DUDYDQDQ�DQG�5DR���������LQ�DGGLWLRQ�WR�LW�WKHUH�KDYH

EHHQ�FRQFHSWXDO�REMHFWLRQV�DOVR��QRWDEO\�E\�*URQURRV� ��������ZKR�JDYH�D� WRWDOO\

GLIIHUHQW�� DQG�PRUH� REMHFWLYH�� FRQFHSWXDOL]DWLRQ��5HVHDUFKHUV� OLNH�&DUPDQ�� �����

&URQLQ�DQG�7D\ORU��������=KRX�������KDYH�DUJXHG�WKDW�D�VFDOH�WKDW�ZRXOG�EH�DEOH

WR�PHDVXUH�VHUYLFH�TXDOLW\�REMHFWLYHO\�ZRXOG�EH�PRUH�KHOSIXO�WKDQ�WKH�3HUFHSWLRQ�

([SHFWDWLRQ�JDS�PHDVXUH��7KH\�DOVR�PHQWLRQHG�WKDW�6(5948$/
V�ILYH�GLPHQVLRQV

DUH� LPSUHFLVH� �7HDV�� ������ *RXQDULV�� ������ DQG� LQFRPSOHWH� �6XUHVKFKDQGDU�

5DMHQGUDQ�DQG�$QDQWKDUDPDQ�������6XUHVKFKDQGDU�HW�DO���������&RXOWKDUG�������

6DUDYDQDQ� DQG� 5DR�� ������� 6RPH� RI� WKH� DXWKRUV� DOVR� FRPPHQWHG� WKDW� WKDW

6(5948$/�LV�WRR�PXFK��SURFHVV�RULHQWDWLRQ���*URQURRV��������&RXOWKDUG�������

.DQJ�DQG�-DPHV���������RU�OD\V�D�ORW�RI�VWUHVV�RQ�WKH�SURFHVVHV�RI�VHUYLFH�GHOLYHU\

UDWKHU� WKDQ� WKH� WHFKQLFDO� RXWFRPHV� RI� WKH� VHUYLFH� HQFRXQWHU�

$QRWKHU� LVVXH� ZLWK� WKH� 6(5948$/� LV� WKH� OHQJWK� RI� WKH� 6(5948$/

TXHVWLRQQDLUH��ZKLFK� VHHPV� WR� EH� YHU\� ORQJ��$QVZHULQJ� D� ��� H[SHFWDWLRQV� LWHP

DQG����SHUFHSWLRQV�LWHP�VFDOH�LUULWDWH�DQG�FRQIXVHV�UHVSRQGHQWV�ZKLFK�DIIHFW�WKH

TXDOLW\�RI�GDWD�REWDLQHG��%RXPDQ�DQG�9DQ�GHU�:LHOH��������6LX�DQG�&KHXQJ��������

7KH�VFDOH�PHDVXUHV�H[SHFWDWLRQ�DQG�SHUFHSWLRQ�VHSDUDWHO\�DQG�PDQ\�D�WLPHV�WKH

UHVSRQGHQWV�JHW�FRQIXVHG�EHWZHHQ�WKH�WZR��6RPH�UHVHDUFKHUV�DUH�RI�WKH�YLHZ�WKDW

VHUYLFH�TXDOLW\�LV�H[SODLQHG�EHWWHU�E\�SHUFHSWLRQV�VFRUHV�WKDQ�PHDVXULQJ�WKH�JDS

EHWZHHQ� WKH� SHUFHSWLRQ� DQG� H[SHFWDWLRQV�� 7KH\� DIILUP� WKDW� �TXHVWLRQV� DERXW

VHUYLFH� H[SHFWDWLRQV� PD\� EH� EDVHG� RQ� PHPRU\� RU� ELDVHG� E\� DFWXDO� VHUYLFH

UHFHLYHG��DQG�WKH�GLVFUHSDQF\�EHWZHHQ�H[SHFWDWLRQV�DQG�VHUYLFH�SHUFHSWLRQV�PD\

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



QRW�PHDVXUH�TXDOLW\� �%DEDNXV�DQG�%ROHU��������&URQLQ�DQG�7D\ORU�������������

7HDV��������

)XUWKHUPRUH��WKH�GLPHQVLRQV�LGHQWLILHG�E\�6(5948$/�PD\�IDLO�WR�H[SODLQ

WKH� FRQFHSW� RI� VHUYLFH� TXDOLW\� DFURVV� WKH� YDULRXV� FXOWXUDO� DQG� HWKQLFDO

HQYLURQPHQWV��6HUYLFH�TXDOLW\�LV�D�SHUFHSWLRQ�EDVHG�FRQFHSW�ZKLFK�LV�VXEMHFWHG�WR

FKDQJH�ZLWK�FXOWXUDO�DQG�VRFLDO�QRUPV��KHQFH�WKH�VDPH�GLPHQVLRQV�PD\�QRW�ZRUN

XQGHU�YDULRXV�FXOWXUHV��)XUUHU��&KLQJ��/LX�DQG�6XGKDUVKDQ���������&XVWRPHU�YDOXHV�

EHOLHIV�DQG�SHUFHSWLRQV�FKDQJH�IURP�RQH�FXOWXUH� WR�DQRWKHU�DQG�IURP�RQH�FRXQWU\

WR� DQRWKHU�� VR� GRHV� WKH� FRQFHSW� RI� TXDOLW\�

0DQ\� DXWKRUV� DJUHH� WKDW� VHUYLFH� GLPHQVLRQV� DUH� VSHFLILF� WR� HDFK

VHUYLFH� LQGXVWU\� DQG�� DV� VXFK�� WKH� QXPEHU� RI� GLPHQVLRQ� DQG� WKHLU� VWDELOLW\

DFURVV�VHUYLFH�LQGXVWULHV�DUH�GLIIHUHQW��&DUPDQ��������%DEDNXV�DQG�%ROOHU�������

9DQ�'\NH��.DSHOPDQ��DQG�3U\EXWRN���������(YHQ�3DUDVXUDPDQ�HW�DO���������KDYH

FRQILJXUHG� ILYH� GLPHQVLRQV� WR� WKUHH�� SXWWLQJ� UHVSRQVLYHQHVV�� DVVXUDQFH� DQG

HPSDWK\� LQWR�RQH�VLQJOH�GLPHQVLRQ��7KHUH�DUH�DOVR�RWKHU�VWXGLHV� WKDW�DGYRFDWH

UHVWUXFWXULQJ�DQG�UHYLVLRQ�RI� WKH�6(5948$/�GLPHQVLRQV��'DEKRONDU��7KRUSH�

DQG�5HQW]���������6(5948$/�FRQWDLQ�VRPH�FULWLFDO�VKRUWFRPLQJV�WKDW�UHGXFHV

LWV�XWLOLW\��%URZQ�HW�DO���������7KH�DSSOLFDWLRQ�RI�WKH�6(5948$/�GLPHQVLRQV�IRU

GLIIHUHQW� VHUYLFHV� LV� GRXEWIXO� �6LX� DQG� &KHXQJ�� ������ VLQFH� GLIIHUHQW� VWXGLHV

UHYHDOHG�D�SRRU� ILW�RI� WKH� ILYH�IDFWRU�VWUXFWXUH�SURSRVHG�E\�3DUDVXUDPDQ�HW�DO�

�������

7KXV�� LW� FDQ� EH� VDLG� WKDW� WKH� 6(5948$/�PRGHO� KDV� EHHQ� VXEMHFWHG� WR

FULWLFLVP� IRU� YDULRXV� UHDVRQV�� WR� VXP�XS�� WKH�SURPLQHQW� DPRQJVW� WKHP�DUH� �

�� /DFN�RI�ORJLFDO�MXVWLILFDWLRQ�EHKLQG�WKH�PHDVXUHPHQW�RI�H[SHFWDWLRQV

�&URQLQ�DQG�7D\ORU�������������

�� $EVHQFH�RI�FRQFUHWH�JXLGHOLQHV�WR�PHDVXUH�H[SHFWDWLRQV��7HDV�������

������

�� 7KH� GHJUHH� RI� UHOLDELOLW\� DQG� YDOLGLW\� RI� WKH� GLIIHUHQFH� VFRUH

IRUPXODWLRQ�ZKHUHLQ�WKH�H[SHFWDWLRQV�DUH�FRPSDUHG�ZLWK�WKH�DFWXDO�LV

TXHVWLRQDEOH���%DEDNXV�DQG�%ROOHU��������%URZQ��&KXUFKLOO�DQG�3HWHU�

������DQG

�� /DFN� RI� DSSOLFDELOLW\� RI� GLPHQVLRQV� DFURVV� YDULRXV� VHUYLFHV

HQFRXQWHUV��&DUPDQ�������)LQQ�DQG�/DPE��������

+RZHYHU��LQ�VSLWH�RI�WKH�PHQWLRQHG�FULWLFLVP�WKHUH�KDYH�EHHQ�D�QXPEHU�RI

HPSLULFDO� VWXGLHV� WKDW� XVHG� 6(5948$/� WR� HYDOXDWH� VHUYLFH� SHUIRUPDQFH� LQ� WKH

EDQNLQJ�VHFWRU��$QJXU��1DWDUDDMDQ�DQG�-DKHUD��������-XQ�HW�DO���������/HH�DQG�+ZDQ�

������'XUYDVXOD�DQG�/\VRQVNL��������

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������



6(593(5)

,Q�WKH�6(593(5)�VFDOH��VHUYLFH�TXDOLW\�LV�PHDVXUHG�E\�WDNLQJ�SHUIRUPDQFH

RQO\� VFRUHV� EDVHG� RQ� WKH� VDPH� ��� LWHPV� DQG� ILYH� GLPHQVLRQDO� VWUXFWXUH� RI

6(5948$/��6LQFH�JDS�WKHRU\�E\�3DUDVXUPDQ�HW�DO���������RI�VHUYLFH�TXDOLW\�ZDV

QRW�VXSSRUWHG�E\�PXFK�HPSLULFDO�RU�WKHRUHWLFDO�HYLGHQFHV��QHHG�ZDV�IHOW�IRU�D�EHWWHU

VFDOH��&URQLQ�DQG�7D\ORU��������GHYHORSHG�D��SHUIRUPDQFH�EDVHG��VHUYLFH�TXDOLW\

PHDVXUHPHQW�VFDOH�FDOOHG�6(593(5)��7KH�WZR�VFDOHV�GLIIHU�DV�6(5948$/�PHDVXUHV

WKH� VHUYLFH� TXDOLW\� E\� FRPSDULQJ� WKH� SHUFHSWLRQV� RI� WKH� VHUYLFH� UHFHLYHG� ZLWK

H[SHFWDWLRQV��ZKLOH�6(593(5)�FRQVLGHUV�RQO\� WKH�SHUFHSWLRQV�RI�VHUYLFH�TXDOLW\�

7KH�6(593(5)�VFDOH�FRQVLVWV�RI����SHUFHSWLRQ�LWHPV�H[FOXGLQJ�DQ\�FRQVLGHUDWLRQ

RI�H[SHFWDWLRQV��0DQ\�UHVHDUFKHUV�DUH�RI� WKH�YLHZ� WKDW�6(593(5)� LV� VXSHULRU� WR

6(5948$/�VXFK�DV�$YNLUDQ���������/HH�HW�DO����������%UDG\�HW�DO����������DQG�$GLO�

0��� $O� *KDVZ\QHK�� 0��� )��� 2��� DQG� $OENRXU� $��� 0�� �������� 5HVHDUFKHUV� KDYH

TXHVWLRQHG� WKH� QHFHVVLW\� DQG� DSSURSULDWHQHVV� RI� DQDO\]LQJ� VHUYLFH� TXDOLW\� DV� DQ

H[SHFWDWLRQV�SHUFHSWLRQV� JDS� VFRUH� �&DUPDQ�� ������ %RXPDQ� DQG�9DQ� GHU�:LHOH�

�������3HUFHSWLRQV�RQO\�PHDVXUH�VHHPV�WR�EH�PRUH�SUDFWLFDO��UHDOLVWLF�DQG�DSSOLFDEOH�

&URQLQ� DQG� 7D\ORU� ������� FODLPHG� WKDW� WKHLU� SHUFHSWLRQ�RQO\� PHDVXUH� RI� VHUYLFH

TXDOLW\��6(593(5)��ZDV�EHWWHU�WKDQ�WKH�WUDGLWLRQDO�6(5948$/�EHFDXVH�WKH�VFDOH

SURYLGHG�D�PRUH�FRQVWUXFW�YDOLG�H[SODQDWLRQ�WR�VHUYLFH�TXDOLW\�GXH�WR�WKHLU�FRQWHQW

DQG�GLVFULPLQDQW�YDOLGLW\�

&21&/86,21

7KH�UHVHDUFKHUV�KDYH�XVHG�ERWK�6(548$/�DV�ZHOO�DV�6(593(5)�TXLWH

H[WHQVLYHO\� LQ�VHUYLFH�TXDOLW\�UHVHDUFKHV��$Q�DQDO\VLV�RI�UHFHQW�VHUYLFH�TXDOLW\

UHVHDUFKHV� LQGLFDWHV� WKDW� ERWK� WKH� VFDOHV� DUH� PRUH� RU� OHVV� HTXDOO\� SRSXODU

DPRQJVW�WKH�UHVHDUFKHUV��0DQ\�DXWKRUV�KDYH�IRUPXODWHG�WKHLU�RZQ�GHWHUPLQLQJ

IDFWRUV� RI� VHUYLFH� TXDOLW\�� WKRXJK� LQ� VRPH� FDVHV� WKH\� DSSHDU� WR� EH� VLPLODU� WR

WKRVH� RI� %HUU\� HW� DO�� ������� UHVHDUFK� ZRUN�� $FFRUGLQJ� WR� 6XUHVKFKDQGDU�

5DMHVQGUDQ��DQG�.DPDODQDEKDQ� �������� WKRXJK�6(5948$/�WDNH� LQWR�DFFRXQW

WKH� KXPDQ� IDFWRU� LQYROYHG� LQ� VHUYLFH� GHOLYHU\� DQG� SK\VLFDO� DVSHFWV� RI� WKH

VHUYLFHV��PDQ\� RWKHU� LPSRUWDQW� IDFWRUV� DUH� DOVR� GHWULPHQWDO� WR� WKH� FRQFHSW� RI

VHUYLFH� TXDOLW\�� ,Q� KLV� HIIRUW� WR� SRVWXODWH� D� VFDOH� WKDW� PD\� FRYHU� DOO� VHFWRUV�

6XUHVKFKDQGDU�HW�DO�� ������� LGHQWLILHG�ILYH�IDFWRUV�ZKLFK� LQFOXGH�FRUH�VHUYLFH�

V\VWHPDWL]DWLRQ�VWDQGDUGL]DWLRQ�RI�VHUYLFH�GHOLYHU\���QRQ�KXPDQ�HOHPHQW��UROH�RI

SHUVRQQHO� LQ� GHOLYHU\� RI� VHUYLFHV� DQG� VRFLDO� UHVSRQVLELOLW\� RI� VHUYLFH� TXDOLW\�

-RKQVWRQ� DQG� 6LOYHVWUR� ������� DGGHG� WKH� FXVWRPHUV
� SHUVSHFWLYH� WR� WKH� ��

VHUYLFH� TXDOLW\� FKDUDFWHULVWLFV�� 7KLV� ZDV� IROORZHG� E\� WKH� LGHQWLILFDWLRQ� RI� DQ

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



DGGLWLRQDO� ILYH� VHUYLFH� TXDOLW\� GHWHUPLQDQWV�� DWWHQWLYHQHVV�KHOSIXOQHVV�� FDUH�

FRPPLWPHQW�� IXQFWLRQDOLW\� DQG� LQWHJULW\�� :DONHU� ������� SRLQWHG� RXW� WKDW� WKH

PDMRU�GHWHUPLQDQWV�DUH�SURGXFW� UHOLDELOLW\�� D�TXDOLW\�HQYLURQPHQW�DQG�GHOLYHU\

V\VWHPV� WKDW� ZRUN� WRJHWKHU� ZLWK� JRRG� SHUVRQDO� VHUYLFH� ±� VWDII� DWWLWXGH�

NQRZOHGJH�DQG�VNLOOV��$OEUHFKW�DQG�=HPNH��������SRLQWHG�RXW�FDUH�DQG�FRQFHUQ�

VSRQWDQHLW\�� SUREOHP� VROYLQJ� DQG� UHFRYHU\�

$UPLVWHDG� ������� FODVVLILHG� WKH� IDFWRUV� LQWR� �ILUP�� DQG� �VRIW��� 7KH� ILUP

IDFWRUV� DUH� WLPH� �FRYHULQJ� DYDLODELOLW\�� ZDLWLQJ� WLPH� DQG� UHVSRQVLYHQHVV��� IDXOW

IUHHQHVV� �ZKLFK� LQFOXGHV� SK\VLFDO� JRRGV�� LQIRUPDWLRQ� DQG� VXJJHVWLRQV�� DQG

IOH[LELOLW\��UHVLOLHQFH��FXVWRPL]DWLRQ��IRUPXODWLQJ�VWUDWHJ\���7KH�VRIW�IDFWRUV�DUH�VW\OH

�DWWLWXGH� RI� VWDII�� DFFHVVLELOLW\� RI� VWDII� DQG� SOHDVDQW� DWPRVSKHUH��� VWHHULQJ� �WKH

H[WHQW� WR� ZKLFK� FXVWRPHU� IHHOV� WKDW� WKLQJV� DUH� FRQWUROODEOH�� DQG� VDIHW\

�WUXVWZRUWKLQHVV�� VHFXULW\� DQG�PDLQWDLQLQJ� VHFUHF\��

6RPH� UHVHDUFKHUV� DLPHG� WR� LQYHVWLJDWH� WKH� GLIIHUHQFH� EHWZHHQ

6(5948$/� DQG� 6(593(5)
V� SUHGLFWLYH� YDOLGLW\� RI� VHUYLFH� TXDOLW\� �&DUULOODW�

-DUDPLOOR� DQG� 0XONL�� ������� 7KH� UHVHDUFKHU� FRQFOXGHG� WKDW� 6(5948$/� DQG

6(593(5)�ZHUH�HTXDOO\�YDOLG�SUHGLFWRUV�RI�RYHUDOO�VHUYLFH�TXDOLW\�

5HIHUHQFHV

$GLO�� 0��� $O� *KDVZ\QHK�� 0��� )��� 2��� DQG� $OENRXU� $�� 0�� �������� �6(5948$/� DQG

6(593(5)� ��$� 5HYLHZ� RI�0HDVXUHV� LQ� 6HUYLFHV�0DUNHWLQJ� 5HVHDUFK���*OREDO

-RXUQDO� RI� 0DQDJHPHQW� DQG� %XVLQHVV� 5HVHDUFK� 0DUNHWLQJ�� 9RO�� ���� ,VVXH� ��

SS�� ������

$NURXVK�� 0��1��� �������� �([SORULQJ� WKH� 0HGLDWLQJ� (IIHFW� RI� 6HUYLFH� 4XDOLW\

,PSOHPHQWDWLRQ� RQ� WKH� 5HODWLRQVKLS� EHWZHHQ� 6HUYLFH� 4XDOLW\� DQG� 3HUIRUPDQFH

LQ� WKH� %DQNLQJ� ,QGXVWU\� LQ� -RUGDQ��� *OREDO� %XVLQHVV�DQG� (FRQRPLF� 5HYLHZ�

������� SS�� �������

$O�$ODN��%��$���DQG�$OQDVHU��$��6��0������������$VVHVVLQJ�WKH�5HODWLRQVKLS�%HWZHHQ�+LJKHU

(GXFDWLRQ� 6HUYLFH� 4XDOLW\� 'LPHQVLRQV� DQG� 6WXGHQW� 6DWLVIDFWLRQ��� $XVWUDOLDQ

-RXUQDO� RI� %DVLF� DQG� $SSOLHG� 6FLHQFHV�� ������ SS�� ��������

$OEUHFKW��.���DQG�=HPNH��5����������6HUYLFH�$PHULFD��+RPHZRRG��,,,���'RZ�-RQHV��,UZLQ�

$OQVRXU��0��6���$EX�7D\HK��%���DQG�$O]\DGDW��0��$�����������8VLQJ�6(5948$/�WR�$VVHVV

WKH� 4XDOLW\� RI� 6HUYLFH� 3URYLGHG� E\� -RUGDQLDQ� 7HOHFRPPXQLFDWLRQV� 6HFWRU��

,QWHUQDWLRQDO� -RXUQDO� RI� &RPPHUFH� DQG� 0DQDJHPHQW�� 9RO�� ���� ,VVXH� ��

SS�� ��������

$O]ROD�� /�� 0��� DQG� 5REDLQD�� 9�� 3�� �������� 6HUYTXDO� �� ,WV� $SSOLFDELOLW\� LQ� (OHFWURQLF

&RPPHUFH�%�&��7KH�4XDOLW\�0DQDJHPHQW� -RXUQDO��������� ���

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������



$QDQWK�� $��� 5DPHVK�� 5��� DQG� 3UDEDKDUDQ�� %�� �������� �6HUYLFH� 4XDOLW\� *DS�$QDO\VLV� LQ

3ULYDWH�6HFWRU�%DQNV�±�$�&XVWRPHUV�3HUVSHFWLYH��� ,QGLDQ� -RXUQDO� RI�&RPPHUFH

	�0DQDJHPHQW� 6WXGLHV��9RO�� ,,�� ,VVXH� ��� SS�� ��������

$QDQWKD� 5DM�� $�� $URNLDVDP\�� DQG� +XDP� +�� 7�� �������� �$VVHVVLQJ� WKH� 5HODWLRQVKLS

%HWZHHQ�6HUYLFH�4XDOLW\�DQG�&XVWRPHU�6DWLVIDFWLRQ�LQ�WKH�0DOD\VLDQ�$XWRPRWLYH

,QVXUDQFH� ,QGXVWU\��� 0LGGOH�(DVW� -RXUQDO� RI� 6FLHQWLILF� 5HVHDUFK�� 9RO���� ����

SS�� ����������

$QJXU��0DGKXNDU�*���1DWDUDDMDQ��5DMDQ�� -DKHUD� -U��� DQG� -RKQ��6�� �������� �6HUYLFH�4XDOLW\

LQ� WKH� %DQNLQJ� ,QGXVWU\� �� $Q� $VVHVVPHQW� LQ� D� 'HYHORSLQJ� (FRQRP\��

,QWHUQDWLRQDO� -RXUQDO� RI� %DQN� 0DUNHWLQJ�� ������� SS�� ��������

$UDPEHZHOD�� 5��� DQG� +DOO�� -�� �������� �� $� &RPSDUDWLYH� $QDO\VLV� RI� ,QWHUQDWLRQDO

(GXFDWLRQ�6DWLVIDFWLRQ�8VLQJ�6(5948$/���-RXUQDO�RI�6HUYLFHV�5HVHDUFK�������

SS�� ��������

$UPLVWHDG�� &ROLQ�*�� �������� �6HUYLFH�2SHUDWLRQV� 6WUDWHJ\� �� )UDPHZRUN� IRU�0DWFKLQJ� WKH

6HUYLF�2SHUDWLRQV�7DVN�DQG�WKH�6HUYLFH�'HOLYHU\�6\VWHP���,QWHUQDWLRQDO�-RXUQDO

RI� 6HUYLFH� ,QGXVWU\�0DQDJHPHQW�� ������ �����

$VXERQWHQJ��3���0F&OHDU\��.��-���DQG�6ZDQ��-��(����������6(5948$/�5HYLVLWHG���$�&ULWLFDO

5HYLHZ�RI�6HUYLFH�4XDOLW\���7KH� -RXUQDO� RI� 6HUYLFHV�0DUNHWLQJ��9RO�� ���1R�� ��

SS�� ������

$WKDQDVVRSRXORV��$���*RXUQDULV��6���DQG�6WDWKDNRSRXORV��9�����������%HKDYLRUDO�5HVSRQVHV

WR�&XVWRPHU�6DWLVIDFWLRQ���$Q�(PSLULFDO�6WXG\���(XURSHDQ�-RXUQDO�RI�0DUNHWLQJ�

9RO�� ��������� SS�� ��������

%DEDNXV�� (��� DQG� %ROOHU�� *�� :�� �������� �$Q� (PSLULFDO� $VVHVVPHQW� RI� WKH� 6(5948$/

6FDOH��� -RXUQDO� RI� %XVLQHVV� 5HVHDUFK��9RO�� ���1R�� ��� SS�� �������

%DKLD�� .��� DQG� 1DQWHO�� -�� ������� �� �$� 5HOLDEOH� DQG� 9DOLG� 0HDVXUHPHQW� 6FDOH� IRU� WKH

3HUFHLYHG� 6HUYLFH� 4XDOLW\� RI� %DQNV��� 7KH� ,QWHUQDWLRQDO� -RXUQDO� RI� %DQN

0DUNHWLQJ�� ������� SS�� ���

%DXPDQQ�� &�� 6��� %XUWRQ�� *��� (��� DQG� .HKU�� +�� 0�� �������� �3UHGLFWLRQ� RI� $WWLWXGH� DQG

%HKDYLRXUDO� ,QWHQWLRQV� LQ� 5HWDLO� %DQNLQJ��� ,QWHUQDWLRQDO� -RXUQDO� RI� %DQN

0DUNHWLQJ�� ������� SS�� ��������

%LWQHU��0�� -���%RRPV��%��+��� DQG�0RKU��/��$�� �������� �&ULWLFDO� 6HUYLFH�(QFRXQWHUV� ��7KH

(PSOR\HH
V� 9LHZSRLQW��� -RXUQDO� RI� 0DUNHWLQJ��9RO�� ���� SS�� �������

%RXPDQ��0���DQG�9DQ�'HU�:LHOH��7�����������0HDVXULQJ�6HUYLFH�4XDOLW\�LQ�WKH�&DU�6HUYLFH

,QGXVWU\� ��%XLOGLQJ�DQG�7HVWLQJ�DQ� ,QVWUXPHQW��� ,QWHUQDWLRQDO�-RXUQDO�RI�6HUYLFH

,QGXVWU\� 0DQDJHPHQW��9RO�� �� 1R�� ��� SS�� �����

%RZHUV��0��5���6ZDQ��-��(���DQG�.RHKOHU��:��)�����������:KDW�DWWULEXWHV�GHWHUPLQH�TXDOLW\

DQG� VDWLVIDFWLRQ� ZLWK� KHDOWK� FDUH� GHOLYHU\"���+HDOWK� &DUH�0DQDJHPHQW� 5HYLHZ�

9RO�������� SS�� ������

%UDG\�� 0�� .��� &URQLQ�� -�� -��� DQG� %UDQG�� 5�� 5�� �������� �3HUIRUPDQFH� ±� 2QO\� 0HDVXUHV

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



RI�6HUYLFH�4XDOLW\���$�5HSOLFDWLRQ�DQG�([WHQVLRQ���-RXUQDO�RI�%XVLQHVV�5HVHDUFK�

���� SS�� ��±���

%URZQ��6��:���DQG�6ZDUW]��7��$�����������$�*DS�$QDO\VLV�RI�3URIHVVLRQDO�6HUYLFH�4XDOLW\��

-RXUQDO� RI� 0DUNHWLQJ��9RO�� ��� �$SULO��� SS�� ������

%URZQ��7�� -���&KXUFKLOO� -U��*��$��� DQG�3HWHU�� -��3�� �������� �,PSURYLQJ� WKH�0HDVXUHPHQW�RI

6HUYLFH�4XDOLW\��� -RXUQDO� RI� 5HWDLOLQJ��9RO�� ����1R�� ��� SS�� �������

&DUPDQ�� -��0�� �������� �&RQVXPHU�3HUFHSWLRQV�RI�6HUYLFH�4XDOLW\� ��$Q�$VVHVVPHQW�RI� WKH

6(5948$/�'LPHQVLRQV��� -RXUQDO� RI� 5HWDLOLQJ��9RO�� ����1R�� ��� SS�� ������

&DUULOODW�� )�� $�� )�� -DUDPLOOR�� DQG� -�� 3�� 0XONL� �������� 7KH� 9DOLGLW\� RI� WKH� 6HUYTXDO

DQG� 6HUYSHUI� 6FDOHV� �� $� 0HWD�$QDO\WLF� 9LHZ� RI� ��� <HDUV� RI� 5HVHDUFK�$FURVV

)LYH� &RXQWULHV�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6HUYLFH� ,QGXVWU\�0DQDJHPHQW�� ������ �

�������

&DUXDQD��$��0���(ZLQJ��7���DQG�5DPDVHVKDQ��%�����������$VVHVVPHQW�RI�WKH�7KUHH�&ROXPQ

)RUPDW�6(5948$/���$Q�([SHULPHQWDO�$SSURDFK���-RXUQDO�RI�%XVLQHVV�5HVHDUFK�

���� SS�� ������

&RXOWKDUG�� /�� -�� 0�� �������� �0HDVXULQJ� 6HUYLFH� 4XDOLW\� �� $� 5HYLHZ� DQG� &ULWLTXH� RI

5HVHDUFK�8VLQJ�6(5948$/��� ,QWHUQDWLRQDO�-RXUQDO�RI�0DUNHW�5HVHDUFK��������

SS�� ��������

&URQLQ�� -�� -��� DQG� 7D\ORU�� 6�� $�� �������� �6(593(5)� YHUVXV� 6(5948$/�� 5HFRQFLOLQJ

3HUIRUPDQFH�%DVHG�DQG�3HUFHSWLRQV�0LQXV�([SHFWDWLRQV�0HDVXUHPHQW�RI�6HUYLFH

4XDOLW\��� -RXUQDO� RI� 0DUNHWLQJ��9RO�� ���� SS�� �������

&URQLQ�� -�� -�� -U��� DQG�7D\ORU��6��$�� �������� �0HDVXULQJ�6HUYLFH�4XDOLW\� ��$�5HH[DPLQDWLRQ

DQG� ([WHQVLRQ��� -RXUQDO� RI�0DUNHWLQJ��9RO�� ���� 1R�� ��� SS�� ������

&]HSLHO�� -�� $��������� �6HUYLFH� (QFRXQWHUV� DQG� 6HUYLFH� 5HODWLRQVKLSV� �� ,PSOLFDWLRQV� IRU

5HVHDUFK��� -RXUQDO� RI� %XVLQHVV� 5HVHDUFK�� 9RO�� ���� SS�� ������

'DEKRONDU��3���6KHSKHUG��&��'��� DQG�7KRUSH��'�� ,�� �������� �$�&RPSUHKHQVLYH�)UDPHZRUN

IRU� 6HUYLFH�4XDOLW\� ��$Q� ,QYHVWLJDWLRQ� RI�&ULWLFDO� &RQFHSWXDO� DQG�0HDVXUHPHQW

,VVXHV� 7KURXJK� D� /RQJLWXGLQDO� 6WXG\��� -RXUQDO� RI� 5HWDLOLQJ�� 9RO�� ��� 1R�� ��

SS�� �������

'DQDKHU�� 3�� -��� DQG�0DWWVRQ�� -� ��������&XVWRPHU�6DWLVIDFWLRQ� GXULQJ� WKH�6HUYLFH�'HOLYHU\

3URFHVV��(XURSHDQ� -RXUQDO� RI�0DUNHWLQJ�� ������� �����

'XUYDVXOD��6���/\VRQVNL��6���DQG�0HKWD�6��&�����������7HVWLQJ�WKH�6(5948$/�6FDOH�LQ�WKH

%XVLQHVV�WR�%XVLQHVV�6HFWRU���7KH�&DVH�RI�2FHDQ�)UHLJKW�6KLSSLQJ�6HUYLFH���7KH

-RXUQDO� RI� 6HUYLFHV�0DUNHWLQJ��9RO�� ������� SS�� ��������

'XUYDVXOD��6���DQG�/\VRQVNL��6�����������
'LDJQRVLQJ�6HUYLFH�4XDOLW\�LQ�5HWDLOLQJ���7KH�&DVH

6LQJDSRUH���-RXUQDO�RI�,QWHUQDWLRQDO�%XVLQHVV�DQG�(QWUHSUHQHXUVKLS�'HYHORSPHQW�

9RO�� ��� 1R�� ��� SS�� �����

(DVWZRRG��'��%���%URRNHU�-��5���DQG�6PLWK��-��'�����������'HYHORSLQJ�0DUNHWLQJ�6WUDWHJLHV

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������



IRU�*UHHQ�*URFHUV� ��$Q�$SSOLFDWLRQ� RI� 6(5948$/���$JULEXVLQHVV��9RO�� ������

SS�� ������

(NLQFL�� <��� 3URNRSDNL�� 3��� DQG� &REDQRJOX�� &�� �������� �6HUYLFH� 4XDOLW\� LQ� &UHWDQ

$FFRPPRGDWLRQV� �� 0DUNHWLQJ� 6WUDWHJLHV� IRU� WKH� 8.� +ROLGD\� 0DUNHW��

,QWHUQDWLRQDO� -RXUQDO� RI�+RVSLWDOLW\�0DQDJHPHQW��9RO�� ����1R�� ��� SS�� ������

(VKJKL��$���+DXJKWRQ��'���DQG�7RSL��+�����������'HWHUPLQDQWV�RI�&XVWRPHU�/R\DOW\�LQ�WKH

:LUHOHVV� 7HOHFRPPXQLFDWLRQV� ,QGXVWU\��� 7HOHFRPPXQLFDWLRQV� 3ROLF\�� ������

SS�� �������

(YDQJHORV��7���6LPP\��0���DQG�*UDKDP��5��.�����������4XDOLW\�,PSURYHPHQW�LQ�WKH�*UHHN

DQG� .HQ\DQ� ,QVXUDQFH� ,QGXVWULHV��� $UFKLYHV� RI� (FRQRPLF� +LVWRU\�� 9RO�� ���

1R�� ��� SS�� �������� DOVR� DYDLODEOH� DW� �� KWWS���ZZZ�OXPV�ODQFV�DF�XN�SXEOLFDWLRQV�

YLHZSGI��������

)LQQ�� '�� :��� DQG� /DPE�� &�� :�� �������� �$Q� (YDOXDWLRQ� RI� WKH� 6(5948$/� 6FDOH� LQ

D� 5HWDLOLQJ� 6HWWLQJ�� LQ� +ROPDQ�� 5�� DQG� 6RORPRQ�� 0�� 5�� �HGV���� $GYDQFHV

LQ� &RQVXPHU� 5HVHDUFK�� 3URYR�� 87� �� $VVRFLDWLRQ� IRU� &RQVXPHU� 5HVHDUFK�

SS�� �������

)RJOL�� /�� ��������&XVWRPHU� 6HUYLFH�'HOLYHU\�� 6DQ� )UDQFLVFR� �� -RVVH\�%DVV�

)UHHPDQ�� .�� '��� DQG� 'DUW�� -�� �������� �0HDVXULQJ� WKH� 3HUFHLYHG� 4XDOLW\� RI� 3URIHVVLRQDO

%XVLQHVV� 6HUYLFHV��� -RXUQDO� RI� 3URIHVVLRQDO� 6HUYLFHV�0DUNHWLQJ��9RO�� ��� 1R�� ��

SS�� ������

)URVW�� )�� $��� DQG� .XPDU�� 0�� �������� �,176(5948$/� ��$Q� ,QWHUQDO�$GDSWDWLRQ� RI� WKH

*$3�0RGHO�LQ�D�/DUJH�6HUYLFH�2UJDQLVDWLRQ���7KH�-RXUQDO�RI�6HUYLFHV�0DUNHWLQJ�

9RO�� ������� SS�� ��������

)XUUHU��2���/LX��%��6KDZ�&KLQJ�� DQG�6XGKDUVKDQ��'�� �������� �7KH�5HODWLRQVKLSV�%HWZHHQ

&XOWXUH� DQG� 6HUYLFH� 4XDOLW\� 3HUFHSWLRQV� �� %DVLV� IRU� &URVV�&XOWXUDO� 0DUNHW

6HJPHQWDWLRQ� DQG� 5HVRXUFH� $OORFDWLRQ��� -RXUQDO� RI� 6HUYLFH� 5HVHDUFK�� 9RO�� ��

SS�� ��������

*DJOLDQR�� .�� %��� DQG� +DWKFRWH�� -�� �������� �&XVWRPHU� ([SHFWDWLRQV� DQG� 3HUFHSWLRQV� RI

6HUYLFH� 4XDOLW\� LQ� 5HWDLO� $SSDUHO� 6SHFLDOW\� 6WRUHV��� -RXUQDO� RI� 6HUYLFHV

0DUNHWLQJ��9RO�� ��� 1R�� ��� SS�� ������

*DXU�� 6�� 6��� DQG� $JUDZDO� 5�� ������� �� �6HUYLFH� 4XDOLW\� 0HDVXUHPHQW� LQ� 5HWDLO� 6WRUH

&RQWH[W� �� $� 5HYLHZ� RI� $GYDQFHV� 0DGH� 8VLQJ� 6(5948$/� DQG� 5646��

0DUNHWLQJ� 5HYLHZ��9RO�� ������ SS�� ��������

*D\DWKUL�� +���9LQD\D��0�� &��� DQG� /DNVKPLVKD�� .�� �������� �$� 3LORW� 6WXG\� RQ� WKH� 6HUYLFH

4XDOLW\� RI� ,QVXUDQFH� &RPSDQLHV��� -RXUQDO� RI� 6HUYLFHV� 5HVHDUFK�� 9RO�� �����

SS�� ��������

*RVZDPL�� 3�� �������� �&XVWRPHU� 6DWLVIDFWLRQ�:LWK� 6HUYLFH� 4XDOLW\� LQ� WKH� /LIH� ,QVXUDQFH

,QGXVWU\� LQ� ,QGLD��� ,&)$,� -RXUQDO� RI� 6HUYLFHV� 0DUNHWLQJ�� 9RO�� ��� 1R�� ��

SS�� ������

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



*RXQDULV��6�� �������� �0HDVXULQJ�6HUYLFH�4XDOLW\� LQ�%�%�6HUYLFHV� ��$Q�(YDOXDWLRQ�RI� WKH

6(5948$/� 6FDOH� 9LV�j�YLV� WKH� ,1'6(59� 6FDOH��� 7KH� -RXUQDO� RI� 6HUYLFHV

0DUNHWLQJ��9RO�� ��������� SS�� ��������

*URQURRV�� &�� �������� �7KH� 3HUFHLYHG� 6HUYLFH�4XDOLW\�&RQFHSW� ±�$�0LVWDNH"���0DQDJLQJ

6HUYLFH� 4XDOLW\��9RO�� ������� SS�� ��������

*U|QURRV�� &�� �������� 6HUYLFH� 0DQDJHPHQW� DQG� 0DUNHWLQJ� �� &XVWRPHU� 0DQDJHPHQW� LQ

6HUYLFH� &RPSHWLWLRQ�� -RKQ�:LOH\�	� 6RQV�

+HDGOH\��'��(��� DQG�0LOOHU��6�� -�� �������� �0HDVXULQJ�6HUYLFH�4XDOLW\�DQG� LWV�5HODWLRQVKLS

WR� )XWXUH� &RQVXPHU� %HKDYLRU��� -RXUQDO� RI� +HDOWK� &DUH� 0DUNHWLQJ�� 9RO�� ���

1R�� ��� SS�� ������

,DFREXFFL��'���*UD\VRQ��.��$���DQG�2VWURP��$��/�����������7KH�&DOFXOXV�RI�6HUYLFH�4XDOLW\

DQG� &RQVXPHU� 6DWLVIDFWLRQ� �� 7KHRUHWLFDO� DQG� (PSLULFDO� 'LIIHUHQWLDWLRQ� DQG

,QWHJUDWLRQ��� $GYDQFHV� LQ� 6HUYLFHV� 0DUNHWLQJ� DQG� 0DQDJHPHQW�� 6ZDUW]� 7�� $�

%RZHQ�� '�� (��� DQG� %URZQ�� 6��:�� (GV�� SS�� ������ *UHHQZLFK�� &7�� -$,� 3UHVV�

-DLQ�� 9��� *XSWD�� 6��� DQG� -DLQ�� 6�� �������� �&XVWRPHU� 3HUFHSWLRQ� RQ� 6HUYLFH� 4XDOLW\� LQ

%DQNLQJ�6HFWRU� ��:LWK�6SHFLDO� UHIHUHQFH� WR� ,QGLDQ�3ULYDWH�%DQNV� LQ�0RUDGDEDG

5HJLRQ���,QWHUQDWLRQDO�-RXUQDO�RI�5HVHDUFK�LQ�)LQDQFH�DQG�0DUNHWLQJ��9RO�������

SS�� ��������

-DPHV��0��2���(PPDQXHO��'��2��� DQG�5REHUW��$� ��������� �$VVHVVLQJ�)DUPHUV
�6DWLVIDFWLRQ

RI�$JURQRPLF�6HUYLFHV�5HFHLYHG�LQ�*KDQD�8VLQJ�WKH�6(5948$/�0RGHO�±�$�&DVH

6WXG\� RI� .XPDVL� 0HWURSROLV��� ,QWHUQDWLRQDO� -RXUQDO� RI� %XVLQHVV� DQG� 6RFLDO

6FLHQFH��9RO�� ��� 1R�� ���� SS�� ���

-LDQJ�� -�� -���.OHLQ��*��� DQG�&UDPSWRQ�� 6��0�� �������� �$�1RWH� RQ� 6(5948$/�5HOLDELOLW\

DQG� 9DOLGLW\� LQ� ,QIRUPDWLRQ� 6\VWHP� 6HUYLFH� 4XDOLW\� 0HDVXUHPHQW��� 'HFLVLRQ

6FLHQFHV��9RO�� ���� 1R�� ��� SS�� �������

-RKQVWRQ�� 5�� DQG� /\WK�� '�� �������� �6HUYLFH� 4XDOLW\� �� ,PSOHPHQWLQJ� WKH� ,QWHJUDWLRQ� RI

&XVWRPHU�([SHFWDWLRQV�DQG�2SHUDWLRQDO�&DSDELOLW\���LQ�%URZQ��6�:��*XPPHVVRQ�

(��(GYDUGVVRQ��%��DQG�*XVWDYVVRQ��%�� �(GV���6HUYLFH�4XDOLW\� ��0XOWLGLVFLSOLQDU\

DQG�0XOWLQDWLRQDO�3HUVSHFWLYHV��/H[LQJWRQ�%RRNV��/H[LQJWRQ��0$�

.DQJ�� *�� '��� DQG� -DPHV�� -�� �������� �6HUYLFH� 4XDOLW\� 'LPHQVLRQV� �� $Q� ([DPLQDWLRQ

RI� *URQURRV
V� 6HUYLFH� 4XDOLW\� 0RGHO��� 0DQDJLQJ� 6HUYLFH� 4XDOLW\�� ������

SS�� ��������

.DUDWHSH�� 2��0��� DQG�$YFL�� 7�� �������� �0HDVXULQJ� 6HUYLFH�4XDOLW\� LQ� WKH�+RWHO� ,QGXVWU\� �

(YLGHQFH�IURP�1RUWKHUQ�&\SUXV���$QDWROLD���$Q�,QWHUQDWLRQDO�-RXUQDO�RI�7RXULVP

DQG�+RVSLWDOLW\� 5HVHDUFK��9RO�� ���� 1R�� ��� SS�� ������

.DXO�� 6�� �������� �0HDVXULQJ� 5HWDLO� 6HUYLFH� 4XDOLW\� �� ([DPLQLQJ� $SSOLFDELOLW\� RI

,QWHUQDWLRQDO� 5HVHDUFK� 3HUVSHFWLYHV� LQ� ,QGLD��� ,,0$�:RUNLQJ� 3DSHUV�� �������

.LOERXUQH��:�� (��� 'XII\�� -��$��� 'XII\��0��� DQG�*LDUFKL�� *�� �������� �7KH�$SSOLFDELOLW\� RI

6(5948$/�LQ�&URVV�QDWLRQDO�0HDVXUHPHQWV�RI�+HDOWK�FDUH�4XDOLW\���-RXUQDO�RI

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������



6HUYLFHV� 0DUNHWLQJ��9RO�� ���� 1R�� ����� SS�� �������

.RXWKRXULV�� &��� DQG� $OH[DQGULV�� .�� ������� �&DQ� 6HUYLFH� 4XDOLW\� 3UHGLFW� &XVWRPHU

6DWLVIDFWLRQ� DQG� %HKDYLRUDO� ,QWHQWLRQV� LQ� WKH� 6SRUW� 7RXULVP� ,QGXVWU\"� $Q

$SSOLFDWLRQ�RI�WKH�6(5948$/�0RGHO�LQ�DQ�2XWGRRUV�6HWWLQJ���-RXUQDO�RI�6SRUW

7RXULVP�� 9RO�� ������� SS�� ��������

/DP�� 6�� 6�� .�� �������� �6(5948$/� �� $� 7RRO� IRU� 0HDVXULQJ� 3DWLHQW
V� 2SLQLRQV� RI

+RVSLWDO�6HUYLFH�4XDOLW\� LQ�+RQJ�.RQJ���7RWDO�4XDOLW\��0DQDJHPHQW��9RO�������

SS�� �������

/DP�� 7�� .�� 3�� �������� �0DNLQJ� 6HQVH� RI� 6(5948$/
V� 'LPHQVLRQV� WR� WKH� &KLQHVH

&XVWRPHUV�LQ�0DFDX���-RXUQDO�RI�0DUNHW�IRFXVHG�0DQDJHPHQW��9RO����SS��������

/HH��+�� -DQJ�� -��� DQG�&KR��&��������� �'HYHORSLQJ� H�6HUY4XDO� IRU� (GXFDWLRQDO�:HEVLWHV��

-RXUQDO� RI� (GXFDWLRQ� DQG�9RFDWLRQDO� 5HVHDUFK��9RO�� ��� 1R�� ��� SS�� ������

/HH�� 0�� &��� DQG� +ZDQ�� ,�� 6��������� �5HODWLRQVKLS� $PRQJ� 6HUYLFH� 4XDOLW\�� &XVWRPHU

6DWLVIDFWLRQ� DQG� 3URILWDELOLW\� LQ� WKH�7DLZDQHVH�%DQNLQJ� ,QGXVWU\��� ,QWHUQDWLRQDO

-RXUQDO� RI�0DQDJHPHQW��9RO�� ������� SS�� ����

/HVWH��0��5���DQG�:DQGHUOH\��9�����������7KH�,QWHUDFWLYH�$SSURDFK�WR�6HUYLFH�4XDOLW\�DQG

0DQDJHPHQW��� 'HX[LqPH� &RQJUHV� ,QWHUQDWLRQDO� )UDQFR�4XHEHFRLV� GH� *pQLH

,QGXVWULHO��$/%,������

/RQJ��0���DQG�0F0HOORQ��&�����������([SORULQJ�WKH�'HWHUPLQDQWV�RI�5HWDLO�6HUYLFH�4XDOLW\

RQ� WKH� ,QWHUQHW��� -RXUQDO� RI� 6HUYLFHV� 0DUNHWLQJ��9RO�� ���� 1R�� ��� SS�� ������

/RYHORFN��&��+���3DWWHUVRQ��3��*���DQG�:DONHU��5��+����������6HUYLFHV�0DUNHWLQJ���$Q�$VLD�

3DFLILF� 3HUVSHFWLYH�� �QG�(G��$XVWUDOLD� �� 3UHQWLFH�+DOO�

0HKWD��6��&���/RER��$��� DQG�.KRQJ��+��6�� �������� �066��06$�DQG�=RQH�RI�7ROHUDQFH�DV

0HDVXUHV� RI� 6HUYLFH�4XDOLW\� ��$� 6WXG\� LQ� WKH�/LIH� ,QVXUDQFH� ,QGXVWU\��� 6HFRQG

,QWHUQDWLRQDO� 6HUYLFHV� 0DUNHWLQJ� &RQIHUHQFH�� 8QLYHUVLW\� RI� 4XHHQVODQG�� -XO\

�����DOVR�DYDLODEOH�DW��KWWS���PDULWLPHEXVLQHVV�DPF�HGX�DX��

0H\�� /�� 3��� $NEDU�� $�� .��� DQG� )LH�� '�� <�� *�� �������� �0HDVXULQJ� 6HUYLFH� 4XDOLW\

DQG� &XVWRPHU� 6DWLVIDFWLRQ� RI� WKH� +RWHOV� LQ� 0DOD\VLD� �� 0DOD\VLDQ�� $VLDQ� DQG

1RQ�$VLDQ� +RWHO� *XHVWV��� -RXUQDO� RI� +RVSLWDOLW\� DQG� 7RXULVP� 0DQDJHPHQW�

9RO�� ��� 1R�� ��� SS�� �������

0XQXVDP\�� -��� &KHOOLDK�� 6��� DQG�+RU�:DL�0XQ��:��+�� �������� �6HUYLFH�4XDOLW\�'HOLYHU\

DQG� ,WV� ,PSDFW� RQ� &XVWRPHU� 6DWLVIDFWLRQ� LQ� WKH� %DQNLQJ� 6HFWRU� LQ� 0DOD\VLD��

,QWHUQDWLRQDO�-RXUQDO�RI�,QQRYDWLRQ��0DQDJHPHQW�DQG�7HFKQRORJ\��9RO�����1R����

SS�� ��������

1DLN��.��&��1���*DQWDVDOD�� %�� 6��� DQG�*DQWDVDOD�9�� 3�� �������� �6DWLVIDFWLRQ� LQ�5HWDLOLQJ��

(XURSHDQ� -RXUQDO� RI� 6RFLDO� 6FLHQFHV��9RO�� ���� 1R�� ��� SS�� ����

3DJH��7��-���DQG�6SUHQJ��5��$������������'LIIHUHQFH�6FRUHV�9HUVXV�'LUHFW�(IIHFWV�LQ�6HUYLFH

4XDOLW\�0HDVXUHPHQW��� -RXUQDO� RI� 6HUYLFH� 5HVHDUFK��9RO�� �� ����� SS�� ��������

3DUDVXUDPDQ��$��� =HLWKDPO�9��� DQG� %HUU\�� /�� /�� �������� �6(5948$/� ��$�0XOWLSOH�,WHP

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



6FDOH� IRU� 0HDVXULQJ� &RQVXPHU� 3HUFHSWLRQV� RI� 6HUYLFH� 4XDOLW\��� -RXUQDO� RI

5HWDLOLQJ��9RO�� ��� �6SULQJ��� SS�� ������

3DUDVXUDPDQ�� $��� =HLWKDPO�� 9��� DQG� %HUU\�� /�� /�� ������� �$� &RQFHSWXDO� 0RGHO� RI

6HUYLFH�4XDOLW\���,WV�,PSOLFDWLRQV�IRU�WKH�)XWXUH�5HVHDUFK���-RXUQDO�RI�0DUNHWLQJ�

9RO�� ��� ����� SS�� ������

3DUDVXUDPDQ��$���=HLWKDPO��9��� DQG�%HUU\��/�� �������� �5HDVVHVVPHQW� RI�([SHFWDWLRQV� DV� D

&RPSDULVRQ� 6WDQGDUG� LQ� 0HDVXULQJ� 6HUYLFH� 4XDOLW\� �� ,PSOLFDWLRQV� IRU� )XUWKHU

5HVHDUFK��� -RXUQDO� RI�0DUNHWLQJ��9RO�� ������� SS�� ��������

3HWUX]]HOOLV�� /��� '
8JJHQWR��$��0��� DQG� 5RPDQD]]L�� 6�� �������� �6WXGHQW� 6DWLVIDFWLRQ� DQG

4XDOLW\�RI�6HUYLFH�LQ�,WDOLDQ�8QLYHUVLWLHV���0DQDJLQJ�6HUYLFH�4XDOLW\��9RO��������

SS�� ��������

3UDEKDNDUDQ��6��� DQG�6DW\D��6�� �������� �$Q� ,QVLJKW� LQWR�6HUYLFH�$WWULEXWHV� LQ� WKH�%DQNLQJ

6HFWRU��� -RXUQDO� RI� 6HUYLFHV� 5HVHDUFK��9RO�� ������ SS�� ��������

5DMDUDP� DQG� 6ULUDP� ������� �0HDVXULQJ� 5HWDLO� 6HUYLFH� 4XDOLW\� �� $� 6WXG\� RQ� ,QGLDQ

'HSDUWPHQWDO� 6WRUHV��� ,QWHUQDWLRQDO� -RXUQDO� RI� %XVLQHVV� 0DQDJHPHQW� DQG

(FRQRPLF� 5HVHDUFK��9RO�� ������ SS�� ������

5DPH]�� :�� 6�� �������� �3DWLHQWV� 3HUFHSWLRQ� RI� +HDOWKFDUH� 4XDOLW\�� 6DWLVIDFWLRQ

DQG� %HKDYLRXUDO� ,QWHQWLRQV� �� $Q� (PSLULFDO� 6WXG\� LQ� %DKUDLQ��� ,QWHUQDWLRQDO

-RXUQDO� RI�%XVLQHVV� DQG�6RFLDO� 6FLHQFH��������

5DR�� 6�� 3��� DQG� 6DKX��&�� 3�� �������� �,PSDFW� RI� 6HUYLFH�4XDOLW\� RQ�&XVWRPHU� 6DWLVIDFWLRQ

LQ�+RWHO�,QGXVWU\���,265�-RXUQDO�RI�+XPDQLWLHV�$QG�6RFLDO�6FLHQFH��,265�-+66��

9RO�� ���� ,VVXH� ��� SS�� �����

5DWKHH� 5��� 'HYHVKZDU��$��� DQG� 5DMDLQ�� 3�� ������� �� �7R� ,GHQWLI\� 6HUYLFH� 4XDOLW\� *DSV� LQ

%DQNLQJ�6HFWRU� ��$�6WXG\�RI�3ULYDWH�%DQNV��� ,QWHUQDWLRQDO� -RXUQDO�RI�(PHUJLQJ

5HVHDUFK� LQ�0DQDJHPHQW� DQG� 7HFKQRORJ\��9RO�� ��� ,VVXH� ��

5RELQVRQ�� 6��� DQG� 3LGG�� 0�� �������� �3URYLGHU� DQG� &XVWRPHU� ([SHFWDWLRQV� RI� 6XFFHVVIXO

6LPXODWLRQ�3URMHFWV���-RXUQDO�RI�WKH�2SHUDWLRQDO�5HVHDUFK�6RFLHW\��9RO������1R����

SS�� ������

5RHVW�� +��� DQG� 3LHWHUV�� 5�� ������� �� �7KH� 1RPRORJLFDO� 1HW� RI� 3HUFHLYHG� 6HUYLFH

4XDOLW\��� ,QWHUQDWLRQDO� -RXUQDO� RI� 6HUYLFH� ,QGXVWU\�0DQDJHPHQW��9RO�� ���1R�� ��

SS�� �������

5RKLQL�� 5��� DQG� 0DKDGHYDSSD� %�� �������� �6HUYLFH� 4XDOLW\� LQ� %DQJDORUH� +RVSLWDOV� ±

$Q� (PSLULFDO� 6WXG\��� -RXUQDO� RI� 6HUYLFHV� 5HVHDUFK��9RO�� ������ SS�� ������

5XVW�� 5�� 7��� DQG� 2OLYHU�� 5�� /�� �������� �6HUYLFH� 4XDOLW\� �� ,QVLJKWV� DQG� 0DQDJHULDO

,PSOLFDWLRQV� IURP� WKH� )URQWLHU��� ,Q� 5XVW�� 5�� 7�� DQG� 2OLYHU�� 5�� /�� �(GV���

6HUYLFH� 4XDOLW\� �� 1HZ� 'LUHFWLRQV� LQ� 7KHRU\� DQG� 3UDFWLFH�� SS�� ������ 7KRXVDQG

2DNV��&$���6DJH�

5\DQ�� &��� DQG� &OLII�� $�� �������� �8VHUV� DQG� 1RQ�XVHUV� RQ� WKH� ([SHFWDWLRQ� ,WHP� RI� WKH

6(5948$/� 6FDOH���$QQXDOV� RI� 7RXULVP� 5HVHDUFK��9RO�� ��� 1R�� ��� SS�� �������

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������



6DUDYDQDQ�� 5��� DQG� 5DR�� .�� 6�� 3�� �������� �0HDVXUHPHQW� RI� 6HUYLFH� 4XDOLW\� IURP� WKH

&XVWRPHU
V� 3HUVSHFWLYH� �� $Q� (PSLULFDO� 6WXG\��� 7RWDO� 4XDOLW\� 0DQDJHPHQW�

9RO�� ������� SS�� ��������

6DVVHU��:��(���2OVHQ��5��3���DQG�:\FNRII��'��'����������0DQDJHPHQW�RI�6HUYLFH�2SHUDWLRQV�

$OO\Q� DQG� %DFRQ�� %RVWRQ�� 0$�

6LGGLTXL��0��+���.KDQ��9���DQG�6KDUPD��7��*�����������0HDVXULQJ�WKH�&XVWRPHU�3HUFHLYHG

6HUYLFH� 4XDOLW\� IRU� /LIH� ,QVXUDQFH� 6HUYLFHV� �� $Q� (PSLULFDO� ,QYHVWLJDWLRQ��

,QWHUQDWLRQDO� %XVLQHVV� 5HVHDUFK��9RO�� ��� 1R�� ��� SS�� ��������

6LOYHVWUR��5��� -RKQVWRQ��5��� )LW]JHUDOG��/��� DQG�9RVV��&�� �������� �4XDOLW\�0HDVXUHPHQW� LQ

6HUYLFH� ,QGXVWULHV��� ,QWHUQDWLRQDO� -RXUQDO� RI� 6HUYLFH� ,QGXVWU\� 0DQDJHPHQW�

9RO�� �� ,VVXH� ��� SS�� ������

6LX��1��<��0���DQG�&KHXQJ��-��7�����������$�0HDVXUH�RI�5HWDLO�6HUYLFH�4XDOLW\���0DUNHWLQJ

,QWHOOLJHQFH� DQG�3ODQQLQJ��9RO�� ����1R�� ��� SS�� ������

6SUHQJ��5��� DQG�6LQJK��$�� �������� �$QDO\VLQJ�6HUYLFH�4XDOLW\� LQ� WKH�+RVSLWDOLW\� ,QGXVWU\

XVLQJ� WKH� 6(5948$/� 0RGHO��� 6HUYLFH� ,QGXVWULHV� -RXUQDO�� 9RO�� ��� -XO\�

SS�� �������

6WDIIRUG��0��5���6WDIIRUG��7��)���DQG�:HOOV��%��3�����������'HWHUPLQDQWV�RI�6HUYLFH�4XDOLW\

DQG� 6DWLVIDFWLRQ� LQ� WKH� $XWR� &DVXDOW\� &ODLPV� 3URFHVV��� -RXUQDO� RI� 6HUYLFHV

0DUNHWLQJ��9RO�� ���� 1R�� ��� SS�� �������

6XOOLYDQ�� %��� DQG� (VWHV�� &�� �������� �0HDVXULQJ� &XVWRPHU� 6HUYLFH� 4XDOLW\� LQ� /RFDO

*RYHUQPHQW���3XEOLF� 0DQDJHU��9RO�� ������� SS�� ������

6XUHVKFKDQGDU�� *�� 6��� 5DMHQGUDQ� &��� DQG�$QDQWKDUDPDQ�� 5�� 1�� �������� �'HWHUPLQDQWV� RI

&XVWRPHU� ±� 3HUFHLYHG� 6HUYLFH� 4XDOLW\� �� $� &RQILUPDWRU\� )DFWRU� $QDO\VLV

$SSURDFK��� 7KH� -RXUQDO� RI� 6HUYLFHV� 0DUNHWLQJ��9RO�� ������� SS�� �����

6XUHVKFKDQGDU�� *�� 6��� 5DMHQGUDQ�� &��� DQG� $QDQWKDUDPDQ�� 5�� 1�� �������� �&XVWRPHU

3HUFHSWLRQV� RI� 6HUYLFH� 4XDOLW\� LQ� WKH� %DQNLQJ� 6HFWRU� RI� D� 'HYHORSLQJ

(FRQRP\� ��$� &ULWLFDO�$QDO\VLV���7KH� ,QWHUQDWLRQDO� -RXUQDO� RI� %DQN�0DUNHWLQJ�

9RO�� ��� 1R�� ����� SS�� �������

6XUHVKFKDQGDU�� *�� 6��� 5DMHVQGUDQ�� &��� DQG� .DPDODQDEKDQ�� 7�� -�� �������� �&XVWRPHU

3HUFHSWLRQV�RI�6HUYLFH�4XDOLW\���$�&ULWLTXH���7RWDO�4XDOLW\�0DQDJHPHQW��9RO����

1R�� ��� SS�� �������

7HDV�� .�� ������� �� �([SHFWDWLRQV�� 3HUIRUPDQFH� (YDOXDWLRQ� DQG� &RQVXPHU
V� 3HUFHSWLRQV� RI

4XDOLW\��� -RXUQDO� RI� 0DUNHWLQJ��9RO�� ������� SS�� ������

7URFFKLD��3��-���DQG�-DQGD��6�����������+RZ�'R�&RQVXPHUV�(YDOXDWH�,QWHUQHW�5HWDLO�6HUYLFH

4XDOLW\"��� -RXUQDO� RI� 6HUYLFHV� 0DUNHWLQJ��9RO�� ���� 1R�� ��� SS�� ��������

7VRXNDWRV�� (��� DQG� 5DQG�� *�� .�� �������� �&XOWXUDO� ,QIOXHQFHV� RQ� 6HUYLFH� 4XDOLW\� DQG

&XVWRPHU� 6DWLVIDFWLRQ� �� (YLGHQFH� IURP� *UHHN� ,QVXUDQFH��� 0DQDJLQJ� 6HUYLFH

4XDOLW\��9RO�� ������� SS�� ��������

8JERPD�� &��� 2JZXGH�� ,�� &��� 8JERPD�� 2��� DQG� 1QDGL�� .�� �������� �6HUYLFH� 4XDOLW\� DQG

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



6DWLVIDFWLRQ�0HDVXUHPHQWV� LQ�1LJHULDQ�3RUWV� ��$Q�([SORUDWLRQ���0DULWLPH�3ROLF\

DQG�0DQDJHPHQW��9RO�� ������� SS�� ��������

9DQ�GHU�:DO��5��:��(���3DPSDOOLV��$���DQG�%RQG��&�����������6HUYLFH�4XDOLW\�LQ�D�&HOOXODU

7HOHFRPPXQLFDWLRQV�&RPSDQ\���$�6RXWK�$IULFDQ�H[SHULHQFH���0DQDJLQJ�6HUYLFH

4XDOLW\��9RO�� ���� 1R�� ��� SS�� �������

9DQ� '\NH�� 7�� 3��� .DSSHOPDQ�� /��$��� DQG� 3U\EXWR��9�� 5�� �������� �0HDVXULQJ� ,QIRUPDWLRQ

6\VWHPV� 6HUYLFH� 4XDOLW\� �� &RQFHUQV� RQ� WKH� 8VH� RI� WKH� 6(5948$/

4XHVWLRQQDLUH���0,6� 4XDUWHUO\�� 9RO�� ������� SS�� ��������

9HUPD�� +�� �������� 6HUYLFHV�0DUNHWLQJ� �� 7H[W� DQG� &DVHV�� 3HDUVRQ� (GXFDWLRQ�

:DOEULGJH�� 6�� :��� DQG� /LQGD�� '�� 0� �������� �0HDVXULQJ� 3K\VLFLDQ�$WWLWXGHV� RI� 6HUYLFH

4XDOLW\��� -RXUQDO� RI� +HDOWK� &DUH� 0DUNHWLQJ��9RO�� ������� SS�� �����

:DQJ��<���/R��+��3���DQG�<DQJ��<�� �������� �$Q�,QWHJUDWHG�)UDPHZRUN� IRU�6HUYLFH�4XDOLW\�

&XVWRPHU� 9DOXH�� 6DWLVIDFWLRQ� �� (YLGHQFH� IURP� &KLQD
V� 7HOHFRPPXQLFDWLRQ

,QGXVWU\��� ,QIRUPDWLRQ� 6\VWHPV� )URQWLHUV��9RO�� ��� 1R�� ��� SS�� �������

:HVWEURRN��.��:���DQG�3HWHUVRQ��5��0�����������%XVLQHVV�WR�EXVLQHVV�6HOOLQJ�'HWHUPLQDQWV

RI� 4XDOLW\��� ,QGXVWULDO� 0DUNHWLQJ�0DQDJHPHQW��9RO�� ���� 1R�� ��� SS�� ������

=KRX��/��<H��=���DQG�-LD��;�����������$�&ULWLFDO�$VVHVVPHQW�RI�6(5948$/"V�$SSOLFDELOLW\

LQ�WKH�%DQNLQJ�&RQWH[W�RI�&KLQD���$VLD�3DFLILF�$GYDQFHV�LQ�&RQVXPHU�5HVHDUFK�

9RO�� ��� SS�� ������

6DEHHKD� )DWLPD� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������


