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$EVWUDFW

)LQDQFLDO LQQRYDWLRQ KDV EHHQ GHVFULEHG DV WKH %OLIH EORRG RI HIILFLHQW DQG UHVSRQVLYH

FDSLWDO PDUNHWV1% <HW/ WKHUH KDYH EHHQ IHZ TXDQWLWDWLYH LQYHVWLJDWLRQV RI ILQDQFLDO

LQQRYDWLRQ DQG WKH GLIIXVLRQ RI WKHVH QHZ WHFKQRORJLHV1 2I WKH ODWWHU/ WKHUH KDYH EHHQ RQO\

WKUHH SULRU TXDQWLWDWLYH VWXGLHV/ DQG DOO WKUHH XVHG WKH VDPH GDWD VHW RQ $70V$

7KLV SDSHU PDNHV D VLJQLILFDQW FRQWULEXWLRQ WR WKH ILQDQFLDO LQQRYDWLRQ OLWHUDWXUH E\

H[DPLQLQJ WKH GLIIXVLRQ RI D UHFHQW LPSRUWDQW LQQRYDWLRQ RI WKH 4<<3V= EDQNV* XVH RI FUHGLW

VFRULQJ IRU VPDOO EXVLQHVV OHQGLQJ1 :H H[DPLQH WKH UHVSRQVHV RI <8 ODUJH EDQNLQJ

RUJDQL]DWLRQV WR D VXUYH\ WKDW DVNHG ZKHWKHU WKH\ KDG DGRSWHG FUHGLW VFRULQJ IRU VPDOO

EXVLQHVV OHQGLQJ DV RI -XQH 4<<: +88 KDG GRQH VR, DQG/ LI WKH\ KDG DGRSWHG LW/ ZKHQ WKH\ KDG

GRQH VR1 :H HVWLPDWH KD]DUG DQG WRELW PRGHOV WR H[SODLQ WKH GLIIXVLRQ SDWWHUQ RI VPDOO

EXVLQHVV FUHGLW VFRULQJ PRGHOV1 ([SODQDWRU\ YDULDEOHV LQFOXGH VHYHUDO PDUNHW/ ILUP/ DQG

PDQDJHULDO IDFWRUV RI WKH EDQNLQJ RUJDQL]DWLRQV* XQGHU VWXG\1

7KH KD]DUG PRGHO LQGLFDWHV WKDW ODUJHU EDQNLQJ RUJDQL]DWLRQV LQQRYDWHG HDUOLHU/ DV

GLG WKRVH ORFDWHG LQ WKH 1HZ <RUN )HGHUDO 5HVHUYH GLVWULFW> ERWK UHVXOWV DUH FRQVLVWHQW ZLWK

RXU H[SHFWDWLRQV1 7KH WRELW PRGHO FRQILUPV WKHVH UHVXOWV DQG DOVR ILQGV WKDW RUJDQL]DWLRQV

ZLWK IHZHU VHSDUDWHO\ FKDUWHUHG EDQNV EXW PRUH EUDQFKHV LQQRYDWHG HDUOLHU/ ZKLFK LV

FRQVLVWHQW ZLWK WKHRULHV VWUHVVLQJ WKH LPSRUWDQFH RI EDQN RUJDQL]DWLRQDO IRUP RQ OHQGLQJ

VW\OH1 7KRXJK WKH PDQDJHULDO YDULDEOHV* VLJQV DUH FRQVLVWHQW ZLWK RXU H[SHFWDWLRQV/ QRQH

\LHOGV VLJQLILFDQW UHVXOWV1
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%2QH RI WKH EHGURFNV RI RXU ILQDQFLDO V\VWHP LV ILQDQFLDO LQQRYDWLRQ/ WKH OLIH EORRG RI
HIILFLHQW DQG UHVSRQVLYH FDSLWDO PDUNHWV1% 9DQ +RUQH +4<;8,

,1 ,QWURGXFWLRQ

,W LV ZLGHO\ UHFRJQL]HG WKDW LQQRYDWLRQ SOD\V D FUXFLDO UROH LQ LPSURYLQJ SURGXFWLYLW\1

(TXDOO\ LPSRUWDQW/ KRZHYHU/ LV WKH UDWH DW ZKLFK LQQRYDWLRQV GLIIXVH WKURXJK DQ HFRQRP\1

)DVWHU GLIIXVLRQ RI LQQRYDWLRQV PHDQV D PRUH LPPHGLDWH LPSDFW/ DQG WKXV D KLJKHU VRFLDO

UHWXUQ RQ WKH LQLWLDO LQYHVWPHQW1

7KHUH LV JHQHUDO UHFRJQLWLRQ RI WKH SDUWLFXODU LPSRUWDQFH RI ILQDQFLDO LQQRYDWLRQ

+H1J1/ 6LOEHU 4<:8> 9DQ +RUQH 4<;8>0LOOHU 4<;9/ 4<<5> )DXOKDEHU DQG %DXPRO 4<;;>

&DPSEHOO 4<;;/ FK1 49> 6LHJHO 4<<3> )LQQHUW\ 4<<5> DQG 0HUWRQ 4<<5,1 +RZHYHU/ WKH

QXPEHU RI TXDQWLWDWLYH VWXGLHV RI ILQDQFLDO LQQRYDWLRQ LV UHODWLYHO\ IHZ DQG UHODWLYHO\ UHFHQW

+H1J1/ %HQ0+RULP DQG 6LOEHU 4<::> *DUEDGH DQG 6LOEHU 4<:;> +DQQDQ DQG 0F'RZHOO 4<;7/

4<;:> 7XIDQR 4<;<> 6DORQHU DQG 6KHSKDUG 4<<8> /HD 4<<9> /HUQHU 5333> )XUVW/ HW DO1 5333>

6XOOLYDQ +5333,> 'H<RXQJ +5334,> DQG )UDPH/ HW DO1 5334,14

)XUWKHU/ ZH KDYH EHHQ DEOH WR ILQG RQO\ WKUHH TXDQWLWDWLYH VWXGLHV WKDW H[DPLQH WKH

GLIIXVLRQ SURFHVV IRU ILQDQFLDO LQQRYDWLRQV ++DQQDQ DQG 0F'RZHOO 4<;7/ 4<;:> 6DORQHU DQG

6KHSKHUG 4<<8,/ DOO XVLQJ WKH VDPH GDWD RQ WKH LQWURGXFWLRQ RI DXWRPDWHG WHOOHU PDFKLQHV15

4 7KLV LV LQ FRPSDULVRQ ZLWK WKH PXFK ODUJHU DQG PXFK ROGHU VHW RI TXDQWLWDWLYH VWXGLHV
WKDW HQFRPSDVV LQQRYDWLRQ LQ PDQXIDFWXULQJ DQG DJULFXOWXUH1 6HH &RKHQ DQG /HYLQ
+4<;<, IRU D EURDG UHYLHZ1 ,W LV VWULNLQJ WKDW WKHUH DUH QR DUWLFOHV FRQFHUQLQJ ILQDQFLDO
VHUYLFHV FLWHG LQ WKH &RKHQ DQG /HYLQ VXUYH\1

5 $JDLQ/ WKLV LV LQ FRQWUDVW ZLWK D ODUJHU/ ROGHU/ DQG PRUH YDULHG VHW RI GLIIXVLRQ VWXGLHV
WKDW H[LVW IRU PDQXIDFWXULQJ DQG DJULFXOWXUH1 6HH/ IRU H[DPSOH/ *ULOLFKHV +4<8:,>
+DJHUVWUDQG +4<9:,>0DQVILHOG +4<9;D/ 4<9;E,>0DQVILHOG HW DO1 +4<::,> 2VWHU +4<;5,>
7KZDLWHV +4<;5,> 5HHV HW DO1 +4<;7,> 5RVH DQG -RVNRZ +4<<3,> DQG %DSWLVWD +5333,1
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7KLV SDSHU ZLOO FRQWULEXWH WR WKH HPSLULFDO OLWHUDWXUH RQ WKH GLIIXVLRQ RI ILQDQFLDO

LQQRYDWLRQV1 6SHFLILFDOO\/ XVLQJ D XQLTXH VXUYH\ GDWD VHW/ ZH H[DPLQH WKH LQWURGXFWLRQ RI

FUHGLW VFRULQJ WHFKQLTXHV IRU VPDOO EXVLQHVV ORDQ DSSOLFDWLRQV GXULQJ WKH PLGGOH 4<<3V1 7KLV

VXUYH\ \LHOGHG LQIRUPDWLRQ IRU << ODUJH EDQNLQJ RUJDQL]DWLRQV/ LQFOXGLQJ ZKHWKHU WKH\ KDG

DGRSWHG FUHGLW VFRULQJ IRU VPDOO EXVLQHVV OHQGLQJ E\ -DQXDU\ 4<<; DQG +LI WKH\ KDG DGRSWHG,

ZKHQ WKH\ ILUVW GLG VR1 :H WKHQ UHODWH WKLV LQIRUPDWLRQ WR D QXPEHU RI PDUNHW/ ILUP/ DQG

PDQDJHULDO IDFWRUV LQ RUGHU WR XQFRYHU WKH LPSRUWDQW FKDUDFWHULVWLFV GULYLQJ WHFKQRORJLFDO

DGRSWLRQ GHFLVLRQV E\ ODUJH EDQNLQJ RUJDQL]DWLRQV1 7KLV LV GRQH E\ HVWLPDWLQJ D SDUDPHWULF

KD]DUG IXQFWLRQ ZLWK WLPH0YDU\LQJ FRYDULDWHV16 7KH EHQHILW RI XVLQJ WKLV DSSURDFK LV WKDW ZH

FDQ XQFRYHU WKH LQVWLWXWLRQDO IDFWRUV WKDW LQIOXHQFH ERWK WKH SUREDELOLW\ RI DQG WKH UDWH RI

VPDOO EXVLQHVV FUHGLW VFRULQJ DGRSWLRQ1 $OORZLQJ WKHVH IDFWRUV WR HYROYH WKURXJK WLPH +YLD

WLPH0YDU\LQJ FRYDULDWHV, IXUWKHU HQULFKHV WKH PRGHO VSHFLILFDWLRQ1 :H DOVR HPSOR\ WRELW

DQDO\VLV DV DQ DOWHUQDWLYH PHDQV RI FDSWXULQJ WKH UHODWLRQVKLS EHWZHHQ WKH GDWH RI D EDQN¶V

DGRSWLRQ RI FUHGLW VFRULQJ DQG WKH SRWHQWLDO H[SODQDWRU\ YDULDEOHV IRU LWV GHFLVLRQ1

2XU SDSHU SURFHHGV DV IROORZV1 6HFWLRQ ,, SURYLGHV EDFNJURXQG LQIRUPDWLRQ DERXW

VPDOO EXVLQHVV FUHGLW VFRULQJ1 6HFWLRQ ,,, RXWOLQHV RXU YDULDEOHV RI LQWHUHVW1 6HFWLRQ ,9

GLVFXVVHV WKH GDWD1 6HFWLRQ 9 SUHVHQWV RXU VWDWLVWLFDO WHVWV DQG UHVXOWV1 &RQFOXVLRQV DUH

SURYLGHG LQ 6HFWLRQ 9,1

,,1 &UHGLW 6FRULQJ

6 7KH HVWLPDWLRQ RI VXFK KD]DUG IXQFWLRQV IDOOV XQGHU WKH UXEULF RI GXUDWLRQ RU VXUYLYRU
DQDO\VLV1 6HH .DOEIOHLVFK DQG 3UHQWLFH +4<;3,/ &R[ DQG 2DNHV +4<;7,/ DQG .LHIHU +4<;;, IRU
DQ LQWURGXFWLRQ WR GXUDWLRQ DQDO\VLV1
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&UHGLW VFRULQJ LV WKH SURFHVV RI DVVLJQLQJ D VLQJOH TXDQWLWDWLYH PHDVXUH/ RU VFRUH/ WR D

SRWHQWLDO ERUURZHU UHSUHVHQWLQJ DQ HVWLPDWH RI WKH ERUURZHU*V IXWXUH ORDQ SHUIRUPDQFH

+)HOGPDQ/ 4<<:,1 :KLOH FUHGLW VFRUHV KDYH EHHQ XVHG IRU VRPH WLPH LQ WKH XQGHUZULWLQJ RI

FRQVXPHU ORDQV DQG UHVLGHQWLDO PRUWJDJHV/ WKLV WHFKQRORJ\ KDV RQO\ UHFHQWO\ 00 EHJLQQLQJ LQ

WKH 4<<3V 00 EHHQ DSSOLHG WR FRPPHUFLDO FUHGLWV1 7KLV LV EHFDXVH FRPPHUFLDO ORDQV ZHUH

WKRXJKW WR EH WRR KHWHURJHQHRXV DQG GRFXPHQWDWLRQ ZDV QRW VXIILFLHQWO\ VWDQGDUGL]HG HLWKHU

ZLWKLQ RU DFURVV LQVWLWXWLRQV +5XWKHUIRUG 4<<724<<8,1 +RZHYHU/ FUHGLW DQDO\VWV XOWLPDWHO\

GHWHUPLQHG WKDW WKH SHUVRQDO FUHGLW KLVWRU\ RI VPDOO EXVLQHVV RZQHUV LV KLJKO\ SUHGLFWLYH RI

WKH ORDQ UHSD\PHQW SURVSHFWV RI WKHLU EXVLQHVVHV/ HVSHFLDOO\ IRU ORDQV XQGHU '433/33317

7KXV/ SHUVRQDO LQIRUPDWLRQ LV REWDLQHG IURP D FUHGLW EXUHDX DQG WKHQ DXJPHQWHG ZLWK EDVLF

EXVLQHVV0VSHFLILF GDWD/ VR DV WR SUHGLFW UHSD\PHQW1 (LVHQEHLV +4<<9, SUHVHQWV DQ H[FHOOHQW

RYHUYLHZ RI WKH KLVWRU\ DQG DSSOLFDWLRQ RI FUHGLW VFRULQJ WHFKQLTXHV WR VPDOO EXVLQHVV ORDQ

SRUWIROLRV1 $VFK +4<<8, RIIHUV D GHVFULSWLRQ RI KRZ WKH OHDGLQJ PRGHO RI FUHGLW VFRULQJ IRU

VPDOO EXVLQHVV OHQGLQJ ± WKH PRGHO RULJLQDWHG E\ )DLU/ ,VDDF DQG &R1 00 ZDV GHYHORSHG1

$FFRUGLQJ WR )HOGPDQ +4<<:,/ FUHGLW VFRULQJ ZLOO DOWHU VPDOO EXVLQHVV OHQGLQJ LQ

WKUHH DUHDV= +4, WKH LQWHUDFWLRQ EHWZHHQ ERUURZHUV DQG OHQGHUV> +5, ORDQ SULFLQJ> DQG +6,

FUHGLW DYDLODELOLW\1 )LUVW/ FUHGLW VFRULQJ DOORZV OHQGHUV WR XQGHUZULWH DQG PRQLWRU ORDQV

ZLWKRXW DFWXDOO\ PHHWLQJ WKH ERUURZHU1 7KLV GHYHORSPHQW LV LQ VWDUN FRQWUDVW WR WKH

SHUFHLYHG LPSRUWDQFH RI D ORFDO EDQN0ERUURZHU UHODWLRQVKLS +3HWHUVHQ DQG 5DMDQ 4<<7>

%HUJHU DQG 8GHOO 4<<8> &ROH 4<<;> DQG &ROH HW DO1 4<<<,1 ,Q IDFW/ EHFDXVH RI VFRULQJ

V\VWHPV/ ERUURZHUV FDQ REWDLQ XQVHFXUHG FUHGLW IURP GLVWDQW OHQGHUV WKURXJK GLUHFW

70HVWHU +4<<:, FLWHV WKH XVH RI LQIRUPDWLRQ VXFK DV WKH DSSOLFDQW¶V PRQWKO\ LQFRPH/
RXWVWDQGLQJ GHEW/ ILQDQFLDO DVVHWV/ HPSOR\PHQW WHQXUH/ KRPH RZQHUVKLS/ DQG SUHYLRXV ORDQ
GHIDXOWV RU GHOLQTXHQFLHV1
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PDUNHWLQJ FKDQQHOV1 6HFRQG/ WKH SULFH RI VPDOO EXVLQHVV ORDQV VKRXOG GHFOLQH 00 HVSHFLDOO\

IRU KLJK FUHGLW TXDOLW\ ERUURZHUV WKDW ZLOO QR ORQJHU KDYH WR EHDU WKH FRVW RI H[WHQVLYH

XQGHUZULWLQJ1 $OVR/ LQFUHDVHG FRPSHWLWLRQ 00 UHVXOWLQJ IURP VPDOO EXVLQHVVHV¶ KDYLQJ DFFHVV

WR PRUH OHQGHUV 00 VKRXOG IXUWKHU ORZHU ERUURZLQJ FRVWV18 7KLUG/ FUHGLW VFRULQJ VKRXOG

LQFUHDVH FUHGLW DYDLODELOLW\ IRU VPDOO EXVLQHVVHV1 %HWWHU LQIRUPDWLRQ DERXW WKH UHSD\PHQW

SURVSHFWV RI D VPDOO EXVLQHVV DSSOLFDQW PDNHV LW PRUH OLNHO\ WKDW D OHQGHU ZLOO SULFH WKH ORDQ

EDVHG RQ H[SHFWHG ULVN/ UDWKHU WKDQ GHQ\LQJ WKH ORDQ RXW RI IHDU RI FKDUJLQJ WRR OLWWOH1

0RUHRYHU/ WKH ZLGHVSUHDG XVH RI FUHGLW VFRULQJ VKRXOG LQFUHDVH IXWXUH SURVSHFWV IRU DVVHW

VHFXULWL]DWLRQ E\ HQFRXUDJLQJ FRQVLVWHQW XQGHUZULWLQJ VWDQGDUGV1

(PSLULFDO HYLGHQFH FRQFHUQLQJ )HOGPDQ¶V SUHGLFWLRQV KDV WKXV IDU EHHQ OLPLWHG WR

WKH HIIHFW RI FUHGLW VFRULQJ RQ VPDOO EXVLQHVV FUHGLW DYDLODELOLW\1 )UDPH HW DO1 +5334, HVWLPDWH

WKDW WKH XVH RI FUHGLW VFRULQJ LQFUHDVHV WKH SRUWIROLR VKDUH RI VPDOO EXVLQHVV ORDQV E\ ;17

SHUFHQW IRU WKHLU VDPSOH RI ODUJH EDQNLQJ RUJDQL]DWLRQV19

7KLV SDSHU H[DPLQHV D UHODWHG/ EXW QHZ DQG GLIIHUHQW LVVXH= ZKDW IDFWRUV LQIOXHQFH

WKH SUREDELOLW\ DQG WLPLQJ +L1H1/ WKH GLIIXVLRQ, RI WKH DGRSWLRQ RI WKLV QHZ WHFKQRORJ\ E\ LWV

³ILUVW PRYHUV´= ODUJH EDQNLQJ RUJDQL]DWLRQV1 7R WKDW HQG/ WKH QH[W VHFWLRQ GLVFXVVHV D

QXPEHU RI YDULDEOHV WKDW ZH EHOLHYH PD\ DIIHFW WKH FRQGLWLRQDO SUREDELOLW\ RI DGRSWLQJ VPDOO

EXVLQHVV FUHGLW VFRULQJ PRGHOV1

,,,1 9DULDEOHV RI ,QWHUHVW

80RUH OHQGHUV FDQ FRPSHWH IRU DQ LQGLYLGXDO ERUURZHU¶V ORDQ EHFDXVH GLVWDQFH LV OHVV RI
D EDUULHU DQG EHFDXVH WKH VFRULQJ WHFKQRORJ\ PD\ DOORZ OHQGHUV WKDW DUH QRW VSHFLDOLVWV DW
ERUURZHU HYDOXDWLRQ WR HQWHU WKH OHQGLQJ EXVLQHVV1

9 (O\ DQG 5RELQVRQ +5334, VXJJHVW WKDW WKH DGRSWLRQ RI FUHGLW VFRULQJ PD\ EH HQDEOLQJ
ODUJH EDQNV WR HQODUJH WKHLU PDUNHW VKDUH RI OHQGLQJ WR VPDOO EXVLQHVVHV1
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:H EHOLHYH WKDW D QXPEHU RI PDUNHW/ ILUP/ DQG PDQDJHULDO IDFWRUV PD\ KDYH

LQIOXHQFHG WKH GLIIXVLRQ RI FUHGLW VFRULQJ WHFKQRORJ\ IRU VPDOO EXVLQHVV ORDQV1 0RVW

LPSRUWDQWO\/ WKH UDWH RI GLIIXVLRQ VKRXOG EH UHODWHG WR WKH H[SHFWHG EHQHILWV +SURILWDELOLW\, RI

DGRSWLQJ WKH QHZ WHFKQRORJ\1 ,QGHHG/ YDULRXV WKHRUHWLFDO PRGHOV RI WKLV H[LVW +'DYLHV/ 4<:<>

5HLQJDQXP/ 4<;4D/E> )XGHQEHUJ DQG 7LUROH/ 4<;8> DQG .DUVKHQDV DQG 6WRQHPDQ/ 4<<6,1

+RZHYHU/ LQ WKH VSLULW RI DJHQF\ WKHRU\/ ZH DOVR EHOLHYH WKDW YDULDWLRQV LQ WKH ULVN

SUHIHUHQFHV DQG DELOLW\ +IRUHVLJKW, RI ILUP PDQDJHUV FRXOG DOVR LQIOXHQFH DGRSWLRQ GHFLVLRQV1

:H GLVFXVV HDFK RI WKH FRYDULDWHV LQFOXGHG LQ RXU DQDO\VLV EHORZ1

$1 0DUNHW 9DULDEOHV

7KH UHODWLYH FRPSHWLWLYHQHVV RI WKH PDUNHWSODFH PD\ LQIOXHQFH WHFKQRORJLFDO

DGRSWLRQ GHFLVLRQV1 +RZHYHU/ WZR FRPSHWLQJ WKHRULHV H[LVW1 2Q WKH RQH KDQG/ 6FKXPSHWHU

+4<83, FRQWHQGV WKDW ILUPV ZLWK PDUNHW SRZHU DUH PRVW OLNHO\ WR DGYDQFH LQGXVWULDO

WHFKQRORJ\ EHFDXVH RI WKHLU VXSHULRU DFFHVV WR FDSLWDO DQG WKHLU DELOLW\ WR FDSWXUH

+LQWHUQDOL]H, WKH OLNHO\ H[WHUQDOLWLHV WKDW DFFRPSDQ\ LQQRYDWLRQ1 2Q WKH RWKHU KDQG/ 6FKHUHU

+4<;7, VXJJHVWV WKDW ILUPV LQ OHVV FRQFHQWUDWHG PDUNHWV DUH UHODWLYHO\ PRUH OLNHO\ WR LQQRYDWH

WKDQ DUH ILUPV LQ PRUH FRQFHQWUDWHG PDUNHWV/ EHFDXVH RI VWDQGDUG FRPSHWLWLYH PRWLYHV1

*HQHUDOO\/ DV DQ HPSLULFDO PDWWHU/ &RKHQ DQG /HYLQ +4<;<, UHSRUW WKDW LI D UHODWLRQVKLS

EHWZHHQ PDUNHW FRQFHQWUDWLRQ DQG LQQRYDWLRQ H[LVWV/ LW LV %IUDJLOH% DQG OLNHO\ WR EH

HFRQRPLFDOO\ XQLPSRUWDQW1 1HYHUWKHOHVV/ LQ WKH DUHD RI ILQDQFLDO VHUYLFHV LQQRYDWLRQ/

+DQQDQ DQG 0F'RZHOO +4<;7, SURYLGH HPSLULFDO HYLGHQFH 00 EDVHG RQ WKH DGRSWLRQ RI

DXWRPDWHG WHOOHU PDFKLQHV E\ EDQNV ± WKDW LV FRQVLVWHQW ZLWK 6FKXPSHWHU*V WKHRU\1

$FFRUGLQJO\/ WR DFFRXQW IRU WKH SRVVLEOH UHODWLRQVKLS EHWZHHQ PDUNHW FRQFHQWUDWLRQ DQG
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ILQDQFLDO LQQRYDWLRQ/ ZH LQFOXGH DQ DYHUDJH +HUILQGDKO0+LUVFKPDQ ,QGH[ +++,, DFURVV DOO

WKH ORFDO JHRJUDSKLF PDUNHWV LQ ZKLFK WKH VXEVLGLDU\ EDQNV RSHUDWH ZHLJKWHG E\ WKHLU WRWDO

DVVHWV LQ HDFK PDUNHW1:

7KHUH LV FRQVLGHUDEOH UHVHDUFK VXJJHVWLQJ WKDW WHFKQRORJLFDO DGRSWLRQ YDULHV

JHRJUDSKLFDOO\ ++DJHUVWUDQG/ 4<9:> 7KZDLWHV/ 4<;5> DQG 5HHV HW DO1 4<;7,1 %DSWLVWD +5333,

VXJJHVWV WKDW WKHVH UHJLRQDO GLIIHUHQFHV LQ GLIIXVLRQ UDWHV UHVXOW IURP WKH JHRJUDSKLFDO

FOXVWHULQJ RI LQQRYDWRUV1 6LPLODUO\/ ZH SRVLW WKDW WKH JHRJUDSKLF GLVWULEXWLRQ RI LQGLYLGXDOV

TXDOLILHG WR GHYHORS DQG PDLQWDLQ VRSKLVWLFDWHG HFRQRPHWULF FUHGLW VFRULQJ PRGHOV PD\ EH

FRQFHQWUDWHG/ VSHFLILFDOO\ LQ 1HZ <RUN DQG 6DQ )UDQFLVFR1 7KLV FRQMHFWXUH LV EDVHG RQ WKH

WUHPHQGRXV GHPDQG E\:DOO 6WUHHW ILUPV IRU VR0FDOOHG %TXDQWV% DQG WKH IDFW WKDW WKH ODUJHVW

YHQGRU RI FUHGLW VFRULQJ PRGHOV +)DLU/ ,VDDF DQG &R1, LV EDVHG LQ WKH 6DQ )UDQFLVFR DUHD1 7R

DFFRXQW IRU WKLV/ ZH LQFOXGH GXPP\ YDULDEOHV LQGLFDWLQJ ZKHWKHU WKH EDQNLQJ RUJDQL]DWLRQ LV

ORFDWHG LQ WKH 1HZ <RUN +1(:<25., RU 6DQ )UDQFLVFR +6$1)5$1, )HGHUDO 5HVHUYH

GLVWULFWV1

%1 )LUP 9DULDEOHV

6FKXPSHWHU +4<83, SUHGLFWV WKDW ODUJHU ILUPV +LUUHVSHFWLYH RI PDUNHW SRZHU, DUH

OLNHO\ WR EH PRUH LQQRYDWLYH/ EHFDXVH RI HFRQRPLHV RI VFDOH LQ LQQRYDWLRQ DQG EHFDXVH RI

WKHLU DELOLW\ WR SRRO ULVNV1 6WXGLHV KDYH IRXQG WKDW ODUJHU ILUPV DUH LQGHHG OLNHO\ WR DGRSW

QHZ WHFKQRORJLHV EHIRUH VPDOOHU ILUPV +0DQVILHOG/ 4<9;D/ 4<9;E/ 4<::> +DQQDQ DQG

: (OOLHKDXVHQ DQG :RONHQ +4<<3, SURYLGH HPSLULFDO VXSSRUW IRU WKH QRWLRQ WKDW VPDOO
EXVLQHVV OHQGLQJ PDUNHWV WHQG WR EH ORFDO1



:

0F'RZHOO/ 4<;7> 5RVH DQG -RVNRZ/ 4<<3,1 7R DFFRXQW IRU WKH HIIHFWV RI VL]H/ ZH LQFOXGH

WKH QDWXUDO ORJDULWKP RI WRWDO GRPHVWLF EDQNLQJ DVVHWV +/1$66(76,1;

:H EHOLHYH WKDW EDQNLQJ RUJDQL]DWLRQV WKDW DUH PRUH IRFXVHG RQ VPDOO EXVLQHVV

OHQGLQJ DUH PRUH OLNHO\ WR DGRSW FUHGLW VFRULQJ1 %HFDXVH FUHGLW VFRULQJ VHUYHV REMHFWLYHO\ WR

PHDVXUH DQG UDQN WKH ULVNLQHVV RI ERUURZHUV/ ILQDQFLDO LQVWLWXWLRQV DUH EHWWHU DEOH WR PDQDJH

FUHGLW ULVN DQG SULFH ORDQV DFFRUGLQJO\1 7KXV/ IRU WKRVH LQVWLWXWLRQV HVSHFLDOO\ GHSHQGHQW RQ

HDUQLQJV IURP VPDOO EXVLQHVV OHQGLQJ/ FUHGLW VFRULQJ VKRXOG EH PRUH YDOXDEOH1 $V D UHVXOW

ZH LQFOXGH WKH UDWLR RI VPDOO ORDQV +XQGHU '433/333, WR EXVLQHVVHV WR WRWDO GRPHVWLF EDQNLQJ

DVVHWV +6%/5$7,2,1

7KH XQGHUO\LQJ VWUXFWXUH RI WKH EDQNLQJ RUJDQL]DWLRQ PD\ DOVR LQIOXHQFH WKH

WHFKQRORJ\ DGRSWLRQ GHFLVLRQ1 )RU WKLV UHDVRQ/ ZH LQFOXGH ERWK WKH QXPEHU RI VXEVLGLDU\

EDQNV +%$1.6, DQG WKH QXPEHU RI EUDQFKHV +%5$1&+(6, LQ RXU PRGHO1 $ ODUJHU QXPEHU

RI VXEVLGLDU\ EDQNV PD\ LQGLFDWH D GHFHQWUDOL]HG RUJDQL]DWLRQDO VWUXFWXUH WKDW HPSKDVL]HV

PRUH ORFDOL]HG FRQWURO RYHU OHQGLQJ GHFLVLRQV1 :H SUHGLFW WKDW WKHVH W\SHV RI EDQNLQJ

RUJDQL]DWLRQV ZRXOG EH OHVV OLNHO\ WR HQJDJH LQ FUHGLW VFRULQJ1 2Q WKH RWKHU KDQG/ ZH H[SHFW

WKDW EDQNLQJ RUJDQL]DWLRQV ZLWK H[WHQVLYH EUDQFK QHWZRUNV ZRXOG EH PRUH OLNHO\ WR XVH DQ

DXWRPDWHG DSSURDFK WR XQGHUZULWLQJ ORDQV1<

; ,W KDV EHHQ VXJJHVWHG WR XV WKDW DQ DGGLWLRQDO IDFWRU WKDW PLJKW \LHOG D SRVLWLYH
UHODWLRQVKLS EHWZHHQ EDQN VL]H DQG HDUO\ DGRSWLRQ RI FUHGLW VFRULQJ ZRXOG EH WKH IDFW WKDW
ODUJHU EDQNV ZHUH WKH RULJLQDO FRQWULEXWRUV RI WKH GDWD WKDW XQGHUOD\ WKH FUHDWLRQ RI WKH
)DLU/ ,VDDF PRGHO DQG WKDW WKH\ ZRXOG WKHUHIRUH EH PRUH OLNHO\ WR DGRSW LW1 +RZHYHU/
$VFK¶V +4<<8/ S1 46, GHVFULSWLRQ OHDYHV WKLV SRLQW RSHQ WR TXHVWLRQ= ³« 4: OHDGLQJ VPDOO
EXVLQHVV FUHGLW JUDQWRUV FRQWULEXWHG GDWD WR IRUP WKH LQLWLDO GDWD SRRO1 7KHVH «
LQVWLWXWLRQV UHSUHVHQWHG GLIIHUHQW DVVHW VL]HV «1´

< (PSLULFDO VXSSRUW IRU ERWK SUHGLFWLRQV FDQ EH IRXQG LQ &ROH HW DO1 +4<<<,1



;

7KH SURILWDELOLW\ RI DQ LQVWLWXWLRQ PD\ LQIOXHQFH LWV SURSHQVLW\ WR DGRSW QHZ

WHFKQRORJLHV1 +DQQDQ DQG 0F'RZHOO +4<;7, VXJJHVW WKDW WKLV PLJKW VWHP IURP D OLTXLGLW\

FRQVWUDLQW> OHVV SURILWDEOH ILUPV DUH OHVV DEOH WR LQYHVW LQ QHZ WHFKQRORJLHV143 )RU WKLV UHDVRQ/

ZH LQFOXGH UHWXUQ RQ HTXLW\ +52(,/ RU QHW LQFRPH DV D SHUFHQW RI WRWDO HTXLW\ FDSLWDO/ DV D

PHDVXUH RI SURILWDELOLW\1

,GHQWLI\LQJ RUJDQL]DWLRQDO ZLOOLQJQHVV WR LPSOHPHQW QHZ SURJUDPV RU WHFKQRORJLHV LV

GLIILFXOW1 :KLOH WKLV PD\ FRPH IURP FKLHI H[HFXWLYHV +VHH EHORZ,/ LW PD\ DOVR EH UHODWHG WR D

ILUP¶V FRUSRUDWH FXOWXUH1 )RU H[DPSOH/ )XUVW/ HW DO1 +5333, ILQG WKDW WKH SUREDELOLW\ RI

IHGHUDOO\ FKDUWHUHG FRPPHUFLDO EDQNV WR DGRSW LQWHUQHW EDQNLQJ LV SRVLWLYHO\ UHODWHG WR WKHLU

UHOLDQFH RQ QRQ0LQWHUHVW LQFRPH1 7KDW LV/ ³IHH LQFRPH´ PD\ DFW DV D SUR[\ IRU WKH

DJJUHVVLYHQHVV RI WKH EDQN¶V EXVLQHVV VWUDWHJ\1 $FFRUGLQJO\/ ZH LQFOXGH WKH UDWLR RI QRQ0

LQWHUHVW LQFRPH WR QHW RSHUDWLQJ UHYHQXH +1,,1&20(,1

&1 &(2 9DULDEOHV

/DVWO\/ SHUVRQDO FKDUDFWHULVWLFV RI HDFK EDQNLQJ RUJDQL]DWLRQ*V FKLHI H[HFXWLYH RIILFHU

+&(2,PD\ LQIOXHQFH WKH DGRSWLRQ GHFLVLRQ1 7KLV IRFXV RQ PDQDJHPHQW KDV SUHYLRXVO\

EHHQ H[SORUHG LQ WKH WHFKQRORJ\ GLIIXVLRQ OLWHUDWXUH/ SULPDULO\ E\ 0DQVILHOG +4<9;D/ 4<9;E/

4<::,1 7KH WZR &(2 YDULDEOHV WKDW ZH KDYH VHOHFWHG DUH WHQXUH DQG HGXFDWLRQ144 )LUVW/ WKH

43 7KLV ZDV RQH RI 6FKXPSHWHU¶V +4<83, DUJXPHQWV LQ IDYRU RI PRQRSRO\ +ZLWK LWV ODUJHU
SURILW IORZ, DV D VXSHULRU PDUNHW VWUXFWXUH IRU HQFRXUDJLQJ LQQRYDWLRQ1 ,Q WKH ODQJXDJH RI
PRUH PRGHUQ HFRQRPLFV/ WKH DV\PPHWULF LQIRUPDWLRQ SUREOHPV VXUURXQGLQJ D ILUP¶V
DWWUDFWLQJ ³RXWVLGH´ ILQDQFH IRU DQ LQYHVWPHQW DUH HYHQ JUHDWHU ZKHQ WKH LQYHVWPHQW
LQYROYHV XQFHUWDLQ QHZ WHFKQRORJLHV WKDW PD\ KDYH OLWWOH OLTXLGDWLRQ YDOXH1 7KXV D ILUP
ZLWK D JUHDWHU FDSDELOLW\ IRU LQWHUQDO ILQDQFH +IURP JUHDWHU SURILWV, ZLOO KDYH DQ DGYDQWDJH
ZLWK UHVSHFW WR LQYHVWLQJ LQ QHZ WHFKQRORJLHV1

44 ,Q SUHYLRXV HIIRUWV/ ZH KDG DOVR LQFOXGHG &(2 DJH LQ RXU DQDO\VLV1 %HFDXVH LW ZDV
JHQHUDOO\ IRXQG WR EH XQLPSRUWDQW +DQG FRUUHODWHG ZLWK &(2 WHQXUH,/ ZH KDYH GURSSHG LW



<

OHQJWK RI WLPH WKDW DQ LQGLYLGXDO KDV KHOG WKH &(2 SRVLWLRQ +&(27(1,PD\ LQIOXHQFH

GHFLVLRQ0PDNLQJ LQ RSSRVLQJ ZD\V1 2Q WKH RQH KDQG/ WKH ORQJHU D &(2 KDV EHHQ LQ FRQWURO

RI D ILUP/ WKH PRUH KH2VKH NQRZV DERXW LWV UHVRXUFHV DQG FDSDELOLWLHV DQG KRZ WR PRELOL]H

WKHP1 2Q WKH RWKHU KDQG/ QHZ PDQDJHUV PD\ EH PRUH OLNHO\ WR %VKDNH0XS% DQ RUJDQL]DWLRQ

DQG WU\ QHZ DSSURDFKHV ± HVSHFLDOO\ LQ IRUPHUO\ SURWHFWHG LQGXVWULHV OLNH EDQNLQJ1 6HFRQG/

ZH SRVLW WKDW H[HFXWLYHV ZLWK DGGLWLRQDO HGXFDWLRQ EH\RQG WKHLU FROOHJH GHJUHHV ZLOO EH PRUH

LQFOLQHG WR DGRSW QHZ WHFKQRORJLHV1 7KH GXPP\ YDULDEOH $'9'(* DFFRXQWV IRU WKLV E\

WDNLQJ D YDOXH RI RQH IRU &(2V ZLWK JUDGXDWH GHJUHHV1

,,,1 'DWD

7KH GDWD XVHG LQ WKLV VWXG\ FRPH IURP WKUHH VRXUFHV1 )LUVW/ ZH KDYH GDWD UHFRUGLQJ

WKH PRQWK DQG \HDU WKDW D VDPSOH RI ODUJH EDQNLQJ RUJDQL]DWLRQV ILUVW XVHG VPDOO EXVLQHVV

FUHGLW VFRULQJ1 7KLV LQIRUPDWLRQ ZDV REWDLQHG IURP D VXUYH\ RI WKH 533 ODUJHVW 8161 EDQNLQJ

RUJDQL]DWLRQV +DV RI -XQH 4<<:, FRQGXFWHG E\ WKH )HGHUDO 5HVHUYH %DQN RI $WODQWD LQ

-DQXDU\ 4<<;1 1LQHW\0QLQH LQVWLWXWLRQV UHVSRQGHG WR WKH VXUYH\ LQ ZKLFK +DPRQJ RWKHU

WKLQJV, UHVSRQGHQWV ZHUH DVNHG ZKHWKHU WKHLU LQVWLWXWLRQ FUHGLW VFRUHG VPDOO EXVLQHVV ORDQV

DQG/ LI VR/ ZKHQ LW ZDV ILUVW LPSOHPHQWHG1 6HH )UDPH HW DO1 +5334, IRU D FRPSOHWH GLVFXVVLRQ

RI WKH VXUYH\ TXHVWLRQV DQG UHVXOWV1

6HFRQG/ ZH XVH VHYHUDO LWHPV UHSRUWHG RQ WKH FRPPHUFLDO EDQN &DOO 5HSRUWV +DQG

DJJUHJDWHG WR WKH KROGLQJ FRPSDQ\ OHYHO,1 7KLV LQIRUPDWLRQ ZDV REWDLQHG IURP WKH :KDUWRQ

)LQDQFLDO ,QVWLWXWLRQV &HQWHU +ZKLFK/ LQ WXUQ/ REWDLQHG WKH GDWD IURP WKH )HGHUDO 5HVHUYH

%RDUG,1 6LQFH LQIRUPDWLRQ DERXW EDQNV* VPDOO EXVLQHVV OHQGLQJ DFWLYLWLHV LV RQO\ FROOHFWHG RQ

KHUH1
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WKH PLG0\HDU &DOO 5HSRUW +DQG RQO\ VLQFH 4<<6,/ WKLV LV KRZ ZH RUJDQL]H RXU DQDO\VLV1 $V D

UHVXOW/ ZH IRFXV RQ DQQXDO/PLG0\HDU REVHUYDWLRQV IRU HDFK ODUJH EDQNLQJ RUJDQL]DWLRQ

EHWZHHQ 4<<604<<:1

/DVWO\/ ZH FROOHFWHG GDWD RQ WKH SHUVRQDO FKDUDFWHULVWLFV RI WKH FKLHI H[HFXWLYH

RIILFHUV +&(2V, RI HDFK ODUJH EDQNLQJ RUJDQL]DWLRQ WKDW UHVSRQGHG WR RXU VXUYH\1

6SHFLILFDOO\/ LQIRUPDWLRQ RQ &(2 WHQXUH DQG HGXFDWLRQ ZDV REWDLQHG SULPDULO\ IURP WKH

)RUEHV PDJD]LQH %833% OLVWV145 %HFDXVH &(2 LQIRUPDWLRQ ZDV XQDYDLODEOH IRU IRXU

LQVWLWXWLRQV +DOO IRUHLJQ0RZQHG,/ RXU DQDO\VLV XOWLPDWHO\ IRFXVHV RQ D WRWDO RI <8 ODUJH

EDQNLQJ RUJDQL]DWLRQV1

7DEOH 4 SURYLGHV WKH GHVFULSWLYH VWDWLVWLFV IRU RXU VDPSOH/ DV RI -XQH 4<<:1 2I WKH <8

ODUJH EDQNLQJ RUJDQL]DWLRQV LQ RXU VDPSOH/ 88 +8; SHUFHQW, KDG DGRSWHG FUHGLW VFRULQJ IRU

VPDOO EXVLQHVV OHQGLQJ E\ -XQH 4<<:146 2I WKRVH WKDW GLG DGRSW/ QLQH KDG DGRSWHG EHIRUH

4<<8/ ZKLOH WKH UHPDLQGHU DGRSWHG GXULQJ WKH ODVW IHZ \HDUV RI RXU VDPSOH SHULRG1 2Q

DYHUDJH/ WKH ODUJH EDQNLQJ RUJDQL]DWLRQV LQ RXU VDPSOH KDG 41: SHUFHQW RI WKHLU SRUWIROLRV

GHYRWHG WR VPDOO EXVLQHVV OHQGLQJ1 7KHVH LQVWLWXWLRQV ZHUH TXLWH SURILWDEOH +DQ DYHUDJH

UHWXUQ RQ HTXLW\ RI DOPRVW 49 SHUFHQW, DQG HDUQHG DERXW 63 SHUFHQW RI WKHLU UHYHQXHV IURP

IHHV1 7KHVH EDQNLQJ RUJDQL]DWLRQV DYHUDJHG VHYHQ VXEVLGLDU\ EDQNV DQG 69: EDQN EUDQFKHV1

$OPRVW 46 SHUFHQW RI WKH LQVWLWXWLRQV ZHUH ORFDWHG LQ WKH 6DQ )UDQFLVFR )HGHUDO 5HVHUYH

GLVWULFW/ ZKLOH RYHU VHYHQ SHUFHQW ZHUH LQ WKH 1HZ <RUN GLVWULFW1 2Q DYHUDJH/ FKLHI

45 7KLV ELRJUDSKLFDO LQIRUPDWLRQ FDQ EH IRXQG RQ WKH )RUEHV ZHEVLWH +ZZZ1IRUEHV1FRP,1
)RU LQIRUPDWLRQ RQ &(2V ZKR ZHUH QRW LQ WKRVH OLVWV/ ZH WXUQHG WR YDULRXV %:KR*V :KR%
GLUHFWRULHV DQG QHZV VWRULHV LQ WKH $PHULFDQ %DQNHU1

46 7KLV SHUFHQWDJH LV VRPHZKDW ORZHU WKDQ/ EXW QRW JUHDWO\ GLIIHUHQW IURP/ WKH :3 SHUFHQW
+6; RXW RI 87 EDQNV, WKDW LQGLFDWHG +LQ D )HGHUDO 5HVHUYH %RDUG VXUYH\, WKDW WKH\ XVHG
FUHGLW VFRULQJ IRU VPDOO EXVLQHVV OHQGLQJ LQ -DQXDU\ 4<<: +)HGHUDO 5HVHUYH %RDUG 4<<:,1
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H[HFXWLYHV LQ WKH VDPSOH RUJDQL]DWLRQV KDG EHHQ LQ WKHLU SRVLWLRQV IRU RYHU QLQH \HDUV/ DQG

DERXW KDOI +7: SHUFHQW, KDG DGYDQFHG GHJUHHV1

7DEOH 5 SURYLGHV WKH VLPSOH FRUUHODWLRQ PDWUL[ DPRQJ WKH YDULDEOHV OLVWHG LQ 7DEOH 41

:H KDYH DOVR LQFOXGHG $'237/ ZKLFK LV D GXPP\ YDULDEOH LQGLFDWLQJ ZKHWKHU WKH EDQNLQJ

RUJDQL]DWLRQ KDG DGRSWHG WKH LQQRYDWLRQ E\ -XQH 4<<:/ DQG <($56/ ZKLFK LV DQ LQWHJHU

HTXDO WR WKH QXPEHU RI \HDUV WKDW WKH LQVWLWXWLRQ KDG XVHG FUHGLW VFRULQJ DV RI -XQH 4<<:1 )RU

H[DPSOH/ <($56 LV HTXDO WR RQH LI WKH EDQNLQJ RUJDQL]DWLRQ KDG XVHG FUHGLW VFRULQJ IRU 40

45PRQWKV DV RI -XQH 4<<:1

$V FDQ EH VHHQ/ $'237 LV SRVLWLYHO\ DQG VWDWLVWLFDOO\ VLJQLILFDQWO\ UHODWHG WR

<($56/ /1$66(76/ DQG %5$1&+(6/ ZKLOH QHJDWLYHO\ UHODWHG WR 6%/5$7,21 <($56

LV SRVLWLYHO\ DQG VWDWLVWLFDOO\ VLJQLILFDQWO\ DVVRFLDWHG ZLWK /1$66(76/ %5$1&+(6/

1(:<25./ DQG $'9'(*1 7KHVH ODVW IRXU UHVXOWV DUH DOO FRQVLVWHQW ZLWK WKH H[SHFWDWLRQV

GLVFXVVHG DERYH1

$PRQJ WKH LQGHSHQGHQW YDULDEOHV/ WKH IROORZLQJ LQWHUHVWLQJ FRUUHODWLRQ FRHIILFLHQWV

DUH ZRUWK PHQWLRQLQJ1 )LUVW/ 6%/5$7,2 KDV VLJQLILFDQW QHJDWLYH DVVRFLDWLRQV ZLWK

/1$66(76/ %5$1&+(6/ DQG 1(: <25. DQG VLJQLILFDQW SRVLWLYH DVVRFLDWLRQV ZLWK

++, DQG &(27(11 7KXV/ VPDOO EXVLQHVV OHQGLQJ WHQGV WR EH UHODWLYHO\ OHVV LPSRUWDQW DW

ODUJHU EDQNV/ EDQNV ZLWK PRUH EUDQFKHV/ DQG EDQNV ORFDWHG LQ WKH 1HZ <RUN )HGHUDO

5HVHUYH GLVWULFW1 $OVR/ VPDOO EXVLQHVV OHQGLQJ LV PRUH LPSRUWDQW LQ PRUH FRQFHQWUDWHG

PDUNHWV +ZKLFK WHQG WR EH VPDOOHU/ OHVV XUEDQ/ DQG SRSXODWHG ZLWK VPDOOHU EDQNV, DQG ZKHUH

WKH &(2 KDV EHHQ ZLWK WKH EDQN ORQJHU +ZKLFK WHQGV WR EH DVVRFLDWHG ZLWK VPDOOHU EDQNV,1

6HFRQG/ /1$66(76 KDV VLJQLILFDQW SRVLWLYH DVVRFLDWLRQV ZLWK %$1.6/ %5$1&+(6/

$'9'(*/ DQG 1,,1&20( DQG D VLJQLILFDQW QHJDWLYH DVVRFLDWLRQ ZLWK ++,1 ,Q RWKHU
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ZRUGV/ ODUJHU EDQNLQJ RUJDQL]DWLRQV WHQG WR KDYH PRUH FRQVWLWXHQW EDQNV DQG EUDQFKHV +DV

H[SHFWHG,/ WR KDYH D &(2 ZLWK DQ DGYDQFHG GHJUHH/ DQG WR KDYH KLJKHU UHODWLYH QRQ0LQWHUHVW

LQFRPH +DV H[SHFWHG,/ ZKLOH WKH\ WHQG WR RSHUDWH LQ OHVV FRQFHQWUDWHG +ODUJHU/ XUEDQ,

PDUNHWV1

:H QRZ WXUQ WR WKH GHWDLOHG WHVWV RI RXU K\SRWKHVHV1

91 7HVWV DQG 5HVXOWV

7R H[DPLQH WKH GHWHUPLQDQWV RI WKH OLNHOLKRRG DQG WLPLQJ RI VPDOO EXVLQHVV FUHGLW

VFRULQJ DGRSWLRQ ZH HVWLPDWH WZR GLIIHUHQW VWDWLVWLFDO PRGHOV/ D KD]DUG DQG D WRELW1 7KH

KD]DUG PRGHO LV RI SULPDU\ LQWHUHVW EHFDXVH LW XWLOL]HV LQIRUPDWLRQ RYHU WKH HQWLUH 4<<604<<:

WLPH IUDPH1 7KH WRELW PRGHO/ ZKLFK UHOLHV RQ FURVV0VHFWLRQDO GDWD IURP 4<<: IRU WKH

H[SODQDWRU\ YDULDEOHV/ SURYLGHV D VXSSOHPHQW WR WKH UHVXOWV RI WKH KD]DUG PRGHO147

7KH KD]DUG PRGHO DOORZV XV WR GHWHUPLQH VLPXOWDQHRXVO\ WKH LQVWLWXWLRQDO IDFWRUV WKDW

LQIOXHQFH ERWK WKH SUREDELOLW\ RI DQG WKH UDWH RI VPDOO EXVLQHVV FUHGLW VFRULQJ DGRSWLRQ1 7KLV

DSSURDFK YLHZV WKH DGRSWLRQ RI VPDOO EXVLQHVV FUHGLW VFRULQJ DV WKH ³KD]DUG´ DQG WKHUHIRUH

RQO\ LQFOXGHV REVHUYDWLRQV GXULQJ ZKLFK WKHVH PRGHOV DUH QRW EHLQJ XVHG E\ WKH LQVWLWXWLRQ1

7KH GHSHQGHQW YDULDEOH LQ WKLV PRGHO LV WKH QDWXUDO ORJDULWKP RI WKH QXPEHU RI \HDUV XQWLO

DGRSWLRQ RFFXUV1 $ GHWDLOHG GHVFULSWLRQ RI KD]DUG/ RU GXUDWLRQ/ DQDO\VLV LV SURYLGHG EHORZ1

7KH GHSHQGHQW YDULDEOH LQ WKH WRELW PRGHO LV WKH QXPEHU RI \HDUV WKDW WKH EDQNLQJ

RUJDQL]DWLRQ KDG EHHQ XVLQJ FUHGLW VFRULQJ DV RI -XQH 4<<: +<($56,1 7KXV/ ODUJH EDQNLQJ

RUJDQL]DWLRQV WKDW KDG QRW DGRSWHG FUHGLW VFRULQJ IRU WKHLU VPDOO EXVLQHVV ORDQ SRUWIROLRV DUH

47:H XVHG WKH 4<<: GDWD EHFDXVH LW UHSUHVHQWV WKH UHDOL]DWLRQV RI KRZ RXU VDPSOH
LQVWLWXWLRQV HYROYHG RYHU WKH 4<<604<<: SHULRG1 8VLQJ WKH 4<<6 GDWD/ E\ FRQWUDVW/ PD\
QRW EH DV JRRG D SUHGLFWRU RI IXWXUH DFWLYLW\ EHFDXVH IXWXUH EXVLQHVV GHFLVLRQV DUH
XQREVHUYHG RU RWKHUZLVH XQDFFRXQWHG IRU1
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FHQVRUHG DQG DUH FRGHG ZLWK ]HUR1 7KH HVWLPDWHG FRHIILFLHQWV LQ WKH WRELW PRGHO WHOO XV ZKDW

YDULDEOHV LQIOXHQFH WKH WLPLQJ RI FUHGLW VFRULQJ DGRSWLRQ1

'HQRWLQJ < DV WKH UHOHYDQW GHSHQGHQW YDULDEOH +DQG VXSSUHVVLQJ WKH LQVWLWXWLRQ DQG

WLPH VXEVFULSWV,/ WKH IROORZLQJ UHODWLRQVKLS FDQ EH GHQRWHG IRU ERWK VWDWLVWLFDO PRGHOV=

+4, <  I +6%/5$7,2/ /1$66(76/ %$1.6/ %5$1&+(6/ ++,/ 6$1)5$1/
1(:<25./ $'9'(*/ &(27(1/ 52(/ 1,,1&20(,1

%RWK PRGHOV DUH HVWLPDWHG E\ PD[LPXP OLNHOLKRRG XVLQJ /,0'(3/ 9HUVLRQ :131

$1 +D]DUG 0RGHO

7R H[DPLQH ERWK WKH OLNHOLKRRG DQG UDWH RI VPDOO EXVLQHVV FUHGLW VFRULQJ DGRSWLRQ/

ZH HVWLPDWH D KD]DUG PRGHO1 8VLQJ VWDQGDUG GXUDWLRQ DQDO\VLV/ ZH HVWLPDWH D KD]DUG UDWH DW

ZKLFK ILUPV DGRSW VPDOO EXVLQHVV FUHGLW VFRULQJ/ FRQGLWLRQDO RQ WLPH DQG RQ WKH PDUNHW/

ILUP/ DQG &(2 FKDUDFWHULVWLFV RXWOLQHG LQ 6HFWLRQ ,91 7R WKLV HQG/ ZH EHJLQ E\ SURYLGLQJ DQ

RYHUYLHZ RI GXUDWLRQ DQDO\VLV DQG WKHQ WXUQ WR WKH UHVXOWV \LHOGHG E\ WKLV SURFHGXUH1

41 2YHUYLHZ

7KH YDULDEOH RI LQWHUHVW LQ WKH DQDO\VLV RI GXUDWLRQ LV WKH OHQJWK RI WLPH/ 7/ WKDW

HODSVHV IURP WKH EHJLQQLQJ RI VRPH HYHQW XQWLO LWV HQG RU XQWLO PHDVXUHPHQW LV WDNHQ

+*UHHQH/ 4<<:,1 ,Q RXU FDVH/ ZH DUH LQWHUHVWHG LQ WKH OHQJWK RI WLPH WKDW HODSVHV EHIRUH ODUJH

EDQNLQJ RUJDQL]DWLRQV DGRSW FUHGLW VFRULQJ IRU XQGHUZULWLQJ VPDOO EXVLQHVV ORDQV1 :H WKHQ

HVWLPDWH D KD]DUG UDWH/ RU WKH SUREDELOLW\ RI DQ DGRSWLRQ LQ HDFK \HDU JLYHQ WKDW WKH

LQVWLWXWLRQ KDV QRW LQWURGXFHG FUHGLW VFRULQJ E\ WKDW WLPH1

)ROORZLQJ .LHIHU +4<;;,/ ZH GHVFULEH D FXPXODWLYH SUREDELOLW\ GLVWULEXWLRQ DV=
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+5, )+7,  3URE+7 d W,/

RU WKH SUREDELOLW\ WKDW WKH QRQ0QHJDWLYH UDQGRP YDULDEOH 7 LV OHVV WKDQ VRPH YDOXH W1 %\

GHILQLWLRQ/ WKLV FXPXODWLYH SUREDELOLW\ FDQ DOVR EH GHVFULEHG LQ WHUPV RI D SUREDELOLW\ GHQVLW\

IXQFWLRQ=

+6, I+W,  G)+W,2GW  )*+W,1

$OWHUQDWLYHO\/ RQH FDQ VSHFLI\ D VXUYLYDO IXQFWLRQ/

+7, 6+W,  4 ± )+7,  3URE+7 t W,1

*LYHQ WKHVH GHILQLWLRQV +5,0+7,/ ZH FDQ WKHQ SUHVHQW D KD]DUG IXQFWLRQ RU WKH SUREDELOLW\ WKDW

DQ LQVWLWXWLRQ ZLOO DGRSW VPDOO EXVLQHVV FUHGLW VFRULQJ DW WLPH 7/ JLYHQ WKDW LW KDV QRW GRQH VR

E\ WKDW WLPH=

+8, O+W,  I+W, 2 6+W,1

)XUWKHUPRUH/ E\ VXEVWLWXWLQJ +6, DQG +7, LQWR +8, LW FDQ DOVR EH VKRZQ WKDW=

+9, O+W,  0G OQ 6+W, 2 GW1

7KH KD]DUG IXQFWLRQ PD\ DOVR EH UHODWHG WR H[SODQDWRU\ YDULDEOHV=

+:, O+W,  I+;WE,

ZKHUH ; LV D PDWUL[ RI YDULDEOHV LQIOXHQFLQJ WKH KD]DUG UDWH DQG E LV D YHFWRU RI UHJUHVVLRQ

FRHIILFLHQWV1 7KH YDULDEOHV LQ ; PD\ DOVR EH XSGDWHG WKURXJK WLPH/ UHIOHFWLQJ ZKDW WKH

GXUDWLRQ OLWHUDWXUH UHIHUV WR DV WLPH0YDU\LQJ FRYDULDWHV1

$VVXPLQJ D SDUWLFXODU XQGHUO\LQJ SUREDELOLW\ GLVWULEXWLRQ IRU O LPSOLHV D OLNHOLKRRG

IXQFWLRQ WKDW FDQ EH PD[LPL]HG WR JHQHUDWH SDUDPHWHU HVWLPDWHV IRU E DQG DQ\ RWKHU

YDULDEOHV GLFWDWHG E\ WKH GLVWULEXWLRQ RI O1 +RZHYHU/ DV QRWHG E\ *UHHQH +4<<:,/ FHQVRULQJ

LV D SHUYDVLYH DQG XVXDOO\ XQDYRLGDEOH SUREOHP LQ WKH DQDO\VLV RI GXUDWLRQ GDWD1 $V D UHVXOW/

WKH JHQHUDO IRUP RI WKH ORJ0OLNHOLKRRG IXQFWLRQ LV=
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ZKHUH WKH LQGLFDWRU GL HTXDOV RQH IRU DQ XQFHQVRUHG REVHUYDWLRQ DQG ]HUR RWKHUZLVH1

)RU RXU VDPSOH RI <8 ODUJH 8161 EDQNLQJ RUJDQL]DWLRQV/ ZH REVHUYH FUHGLW VFRULQJ

DGRSWLRQ GHFLVLRQV DQQXDOO\ RYHU WKH 4<<604<<: SHULRG1 7KRVH LQVWLWXWLRQV WKDW KDG QRW

DGRSWHG FUHGLW VFRULQJ E\ PLG0\HDU 4<<: DUH %ULJKW FHQVRUHG% DQG WKHUHIRUH KDYH QR %IDLOXUH

WLPHV1% :H HVWLPDWH WKLV PRGHO/ LQFOXGLQJ WLPH0YDU\LQJ FRYDULDWHV/ DVVXPLQJ D :HLEXOO

GLVWULEXWLRQ148 7KH:HLEXOO GLVWULEXWLRQ LV VHOHFWHG EHFDXVH LW LV FRQVLVWHQW ZLWK WKH RYHUDOO0

LQFUHDVLQJ UDWH RI FUHGLW VFRULQJ DGRSWLRQ REVHUYHG GXULQJ WKH VDPSOH SHULRG1

51 5HVXOWV

7DEOH 6 SUHVHQWV WKH HVWLPDWLRQ UHVXOWV IRU WKH SDUDPHWULF KD]DUG IXQFWLRQ DVVXPLQJ D

:HLEXOO SURFHVV IRU WKH KD]DUG UDWHV149 :H ILQG WKDW RQO\ WZR RI RXU YDULDEOHV RI LQWHUHVW DUH

VWDWLVWLFDOO\ UHODWHG WR WKH UDWH RI VPDOO EXVLQHVV FUHGLW VFRULQJ DGRSWLRQ= /1$66(76 DQG

1(:<25.1 6SHFLILFDOO\/ WKH PRGHO LQGLFDWHV WKDW ERWK YDULDEOHV DUH QHJDWLYHO\ UHODWHG WR

WKH SUREDELOLW\ RI QRW DGRSWLQJ VPDOO EXVLQHVV FUHGLW VFRULQJ WKURXJK WKH VDPSOH SHULRG1

(TXLYDOHQWO\/ ODUJHU EDQNLQJ RUJDQL]DWLRQV DQG WKRVH KHDGTXDUWHUHG LQ WKH 1HZ <RUN

)HGHUDO 5HVHUYH GLVWULFW WHQGHG WR DGRSW WKH QHZ WHFKQRORJ\ VRRQHU14: $V QRWHG DERYH/ WKHVH

48 .LHIHU +4<;;, DQG *UHHQH +4<<:, ERWK SUHVHQW WKH VXUYLYRU/ SUREDELOLW\ GLVWULEXWLRQ/ DQG
KD]DUG IXQFWLRQV IRU WKH :HLEXOO DQG RWKHU GLVWULEXWLRQV1

49 1RWH WKDW ZH PXVW EH FDUHIXO LQ LQWHUSUHWLQJ WKH SDUDPHWHUV= D QHJDWLYH FRHIILFLHQW PHDQV
D QHJDWLYH HIIHFW RQ GXUDWLRQ DQG WKHUHIRUH D SRVLWLYH HIIHFW RQ DGRSWLRQ VSHHG1

4: 7KH VL]H UHODWLRQVKLS LV FRQVLVWHQW ZLWK WKH ILQGLQJV RI WKH -DQXDU\ 4<<: )HGHUDO
5HVHUYH %RDUG VXUYH\/ ZKLFK IRXQG WKDW 55 RI 5: +;4 SHUFHQW, RI EDQNV ZLWK DVVHWV DERYH
'48 ELOOLRQ ZHUH XVLQJ FUHGLW VFRULQJ IRU VPDOO EXVLQHVV OHQGLQJ/ ZKHUHDV RQO\ 49 RI 5:
+8< SHUFHQW, RI EDQNV ZLWK DVVHWV EHORZ '48 ELOOLRQ ZHUH XVLQJ LW +)HGHUDO 5HVHUYH %RDUG
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ILQGLQJV DUH FRQVLVWHQW ZLWK WKH SUHVHQFH RI LQFUHDVLQJ UHWXUQV WR WHFKQRORJ\ DGRSWLRQ DQG

WKH JHRJUDSKLF FOXVWHULQJ RI DGRSWHUV1 7KHUH LV OLWWOH GLVFHUQDEOH UHODWLRQVKLS EHWZHHQ WKH

UDWH RI FUHGLW VFRULQJ DGRSWLRQ DQG DQ\ RI RXU RWKHU PDUNHW/ ILUP/ RU &(2 YDULDEOHV1 $V

PHDVXUHG E\ D ORJ0OLNHOLKRRG UDWLR +FKL0VTXDUH, WHVW/ WKH PRGHO HDVLO\ UHMHFWV WKH QXOO

K\SRWKHVLV RI QR UHODWLRQVKLS DW D 4 SHUFHQW OHYHO1

1H[W/ ZH HVWLPDWH D VRPHZKDW VLPLODU WRELW PRGHO WR VXSSOHPHQW RXU UHVXOWV1

%1 7RELW 0RGHO

7DEOH 7 GLVSOD\V WKH UHVXOWV IRU WKH WRELW DQDO\VLV/ LQ ZKLFK <($56 LV WKH GHSHQGHQW

YDULDEOH1 &RQVLVWHQW ZLWK WKH KD]DUG PRGHO UHVXOWV/ ZH ILQG D SRVLWLYH DQG VWDWLVWLFDOO\

VLJQLILFDQW FRHIILFLHQW RQ /1$66(761 7KLV LQGLFDWHV WKDW/ DV SUHGLFWHG/ WKH ODUJHU

LQVWLWXWLRQV DGRSWHG FUHGLW VFRULQJ EHIRUH WKH VPDOOHU RQHV1 6HFRQG/ ZH ILQG WKDW WKH

FRHIILFLHQW RQ 1(:<25. LV SRVLWLYH DQG PDUJLQDOO\ VLJQLILFDQW +DW WKH 44 SHUFHQW OHYHO,1

7KLV ILQGLQJ LV FRQVLVWHQW ZLWK WKH OLWHUDWXUH RQ WKH JHRJUDSKLF GLIIXVLRQ RI QHZ

WHFKQRORJLHV1:H DOVR ILQG WKDW <($56 LV QHJDWLYHO\ UHODWHG WR WKH QXPEHU RI VXEVLGLDU\

EDQNV DQG SRVLWLYHO\ UHODWHG WR WKH QXPEHU RI EDQN EUDQFKHV14; +RZHYHU/ WKH FRHIILFLHQW RQ

%5$1&+(6 LV RQO\ PDUJLQDOO\ VLJQLILFDQW +47 SHUFHQW OHYHO,1 7KHVH UHVXOWV VXSSRUW WKH

FRQMHFWXUH WKDW EDQN RUJDQL]DWLRQDO VWUXFWXUH LQIOXHQFHV OHQGLQJ VW\OH1

2QH DGGLWLRQDO QRWH DERXW WKH WRELW PRGHO LV WKDW WKH FRHIILFLHQW RQ $'9'(* LV

SRVLWLYH/ EXW RQO\ PRGHVWO\ VLJQLILFDQW +DW WKH 4: SHUFHQW OHYHO,1 )XUWKHU/ JRLQJ EDFN WR WKH

VLPSOH FRUUHODWLRQ FRHIILFLHQWV +7DEOH 5,/ WKHUH ZDV D VLJQLILFDQW SRVLWLYH DVVRFLDWLRQ

4<<:,1

4; 7KLV UHVXOW LV FRQVLVWHQW ZLWK UHVXOWV UHSRUWHG E\ )UDPH HW DO1 +5334, IRU WKH SUREDELOLW\
RI D EDQN¶V KDYLQJ DGRSWHG VPDOO EXVLQHVV FUHGLW VFRULQJ1
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EHWZHHQ <($56 DQG $'9'(*1 :H VXVSHFW WKDW VLQFH $'9'(* LV SRVLWLYHO\ FRUUHODWHG

ZLWK /1$66(76/ DQG WKH ODWWHU YDULDEOH LV VLJQLILFDQW LQ WKH WRELW UHJUHVVLRQ/ LW LV SRVVLEOH

WKDW WKH SRVLWLYH LQIOXHQFH RI $'9'(* KDV EHHQ VXEVXPHG ZLWKLQ /1$66(761 $V ZDV

WUXH IRU WKH KD]DUG PRGHO/ D ORJ0OLNHOLKRRG +FKL0VTXDUH, WHVW HDVLO\ DOORZV XV WR UHMHFW WKH QXOO

K\SRWKHVLV DW WKH 4 SHUFHQW OHYHO1

9,1 &RQFOXVLRQV

,Q WKLV SDSHU ZH KDYH WHVWHG D GLIIXVLRQ PRGHO RI WHFKQRORJ\ DGRSWLRQ IRU WKH

ILQDQFLDO VHUYLFHV LQGXVWU\1 6SHFLILFDOO\/ ZH H[DPLQH WKH FKDUDFWHULVWLFV RI WKH HDUO\

DGRSWHUV RI VPDOO EXVLQHVV FUHGLW VFRULQJ XVLQJ WZR VWDWLVWLFDO WHVWV1 8VLQJ ERWK KD]DUG DQG

WRELW DQDO\VLV/ ZH ILQG WKDW ODUJHU EDQNLQJ RUJDQL]DWLRQV DQG WKRVH ORFDWHG LQ WKH 1HZ <RUN

)HGHUDO 5HVHUYH GLVWULFW DGRSWHG VPDOO EXVLQHVV FUHGLW VFRULQJ EHIRUH WKHLU SHHUV1 7KH

IRUPHU ILQGLQJ LV FRQVLVWHQW ZLWK WKH SUHVHQFH RI HFRQRPLHV RI VFDOH IRU WHFKQRORJ\

DGRSWLRQ/ DQG WKH ODWWHU ZLWK WKHRULHV RI JHRJUDSK\0GHSHQGHQW LQQRYDWLRQ GLIIXVLRQ1 7KH

WRELW DQDO\VLV DOVR LQGLFDWHV WKDW WKH OLNHOLKRRG RI DGRSWLQJ VPDOO EXVLQHVV FUHGLW VFRULQJ ZDV

SRVLWLYHO\ UHODWHG WR WKH VL]H RI WKH EUDQFKLQJ QHWZRUN DQG QHJDWLYHO\ UHODWHG WR WKH QXPEHU

RI EDQN FKDUWHUV1 7KLV LV FRQVLVWHQW ZLWK WKHRULHV FRQFHUQLQJ WKH UHODWLRQVKLS EHWZHHQ EDQN

RUJDQL]DWLRQDO IRUP DQG OHQGLQJ VW\OH1 9DULRXV &(2 FKDUDFWHULVWLFV GLG QRW KDYH VLJQLILFDQW

H[SODQDWRU\ SRZHU LQ RXU VWDWLVWLFDO WHVWV1

)XUWKHU ZRUN FDQ VXUHO\ EH GRQH WR H[WHQG WKHVH DQDO\VHV1 )RU H[DPSOH/ LW ZRXOG

FHUWDLQO\ EH XVHIXO WR NQRZ WKH H[WHQW WR ZKLFK VPDOO EXVLQHVV FUHGLW VFRULQJ SHUYDGHV WKH

LQGXVWU\ WRGD\1 ,W ZRXOG DOVR EH LQWHUHVWLQJ WR VHH LI RXU ILQGLQJV DUH FRQVLVWHQW IRU RWKHU

ILQDQFLDO LQQRYDWLRQV ± SDUWLFXODUO\ RQ WKH FUHGLW VLGH RI WKH EDQNLQJ EXVLQHVV1 6LQFH
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ILQDQFLDO LQQRYDWLRQ LV %WKH OLIH EORRG% RI WKH ILQDQFLDO VHFWRU/ IXUWKHU HIIRUWV WR XQGHUVWDQG

WKH GLIIXVLRQ RI WKLV YLWDO LQJUHGLHQW WKURXJK WKH VHFWRU DUH VXUHO\ ZDUUDQWHG1

5HIHUHQFHV

$VFK/ /DWLPHU1 ³+RZ WKH 50$2)DLU/ ,VDDF &UHGLW06FRULQJ 0RGHO :DV %XLOW1´ -RXUQDO RI
&RPPHUFLDO /HQGLQJ1 9ROXPH ::/ -XQH 4<<81 3DJHV 430491

%DSWLVWD/ 5XL1 %'R ,QQRYDWLRQV 'LIIXVH )DVWHU :LWKLQ *HRJUDSKLFDO &OXVWHUV"% ,QWHUQDWLRQDO
-RXUQDO RI ,QGXVWULDO 2UJDQL]DWLRQ1 9ROXPH 4;/ $SULO 53331 3DJHV 84808681

%HQ0+RULP/0RVKH DQG :LOOLDP /1 6LOEHU1 ³)LQDQFLDO ,QQRYDWLRQ= $ /LQHDU 3URJUDPPLQJ
$SSURDFK1´ -RXUQDO RI %DQNLQJ DQG )LQDQFH1 9ROXPH 4/ 1RYHPEHU 4<::1 3DJHV 5::05<91

%HUJHU/ $OOHQ 11 DQG *UHJRU\ )1 8GHOO1 %5HODWLRQVKLS /HQGLQJ DQG /LQHV RI &UHGLW LQ 6PDOO
)LUP )LQDQFH1% -RXUQDO RI %XVLQHVV1 9ROXPH 9;+6,/ -XO\ 4<<81 3DJHV 68406;41

&DPSEHOO/ 7LP10RQH\ DQG &DSLWDO 0DUNHWV1 *OHQYLHZ/ ,/= 6FRWW/ )RUHVPDQ/ 4<;;1

&RKHQ/:HVOH\ DQG 5LFKDUG /HYLQ1 %(PSLULFDO 6WXGLHV RI ,QQRYDWLRQ DQG 0DUNHW 6WUXFWXUH%
LQ +DQGERRN RI ,QGXVWULDO 2UJDQL]DWLRQ/ 9ROXPH 5/ HGLWHG E\ 5LFKDUG 6FKPDOHQVHH DQG
5REHUW :LOOLJ1 $PVWHUGDP= 1RUWK0+ROODQG/ 4<;<1 &KDSWHU 4;1 3DJHV 438<0443:1

&ROH/ 5HEHO1 %7KH ,PSRUWDQFH RI 5HODWLRQVKLSV WR WKH $YDLODELOLW\ RI &UHGLW1% -RXUQDO RI
%DQNLQJ DQG )LQDQFH1 9ROXPH 55+90;,/ $XJXVW 4<<;1 3DJHV <8<0<::1

&ROH/ 5HEHO/ /DZUHQFH *1 *ROGEHUJ/ DQG /DZUHQFH -1:KLWH1 %&RRNLH0&XWWHU YHUVXV
&KDUDFWHU= 7KH 0LFUR 6WUXFWXUH RI 6PDOO %XVLQHVV /HQGLQJ E\ /DUJH DQG 6PDOO %DQNV/% LQ
%XVLQHVV $FFHVV WR &UHGLW/ D )HGHUDO 5HVHUYH 6\VWHP 5HVHDUFK &RQIHUHQFH/ 4<<<1 3DJHV
69506;<1

&R[/ 'DYLG DQG 'DYLG 2DNHV1 $QDO\VLV RI 6XUYLYDO 'DWD1 1HZ <RUN= &KDSPDQ) +DOO/
4<;81

'DYLHV/ 61 7KH 'LIIXVLRQ RI 3URFHVV ,QQRYDWLRQV1 &DPEULGJH= &DPEULGJH 8QLYHUVLW\ 3UHVV/
4<:<1

'H<RXQJ/ 5REHUW1 ³/HDUQLQJ0E\0'RLQJ/ 6FDOH (IILFLHQFLHV/ DQG )LQDQFLDO 3HUIRUPDQFH DW
,QWHUQHW02QO\ %DQNV1´ 3UHVHQWHG DW WKH &RQIHUHQFH RQ %DQN 6WUXFWXUH DQG &RPSHWLWLRQ/
)HGHUDO 5HVHUYH %DQN RI &KLFDJR/0D\ 53341
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(LVHQEHLV/ 5REHUW1 %5HFHQW 'HYHORSPHQWV LQ WKH $SSOLFDWLRQ RI &UHGLW 6FRULQJ 7HFKQLTXHV
WR WKH (YDOXDWLRQ RI &RPPHUFLDO /RDQV1% ,0$ -RXUQDO RI 0DWKHPDWLFV $SSOLHG LQ %XVLQHVV
DQG ,QGXVWU\1 9ROXPH :/ 4<<91 3DJHV 5:405<31

(OOLHKDXVHQ/ *UHJRU\ DQG -RKQ :RONHQ1 %%DQNLQJ 0DUNHWV DQG WKH 8VH RI )LQDQFLDO
6HUYLFHV E\ 6PDOO DQG 0HGLXP06L]HG %XVLQHVVHV1% )HGHUDO 5HVHUYH %XOOHWLQ1 9ROXPH
:9+43,/ 2FWREHU 4<<31 3DJHV ;340;4:1

(O\/ 'DYLG 31 DQG .HQQHWK -1 5RELQVRQ1 ³&RQVROLGDWLRQ/ 7HFKQRORJ\/ DQG WKH &KDQJLQJ
6WUXFWXUH RI %DQNV¶ 6PDOO %XVLQHVV /HQGLQJ1´ )HGHUDO 5HVHUYH %DQN RI 'DOODV/ (FRQRPLF
DQG )LQDQFLDO 5HYLHZ1 )LUVW 4XDUWHU 53341 3DJHV 560651

)DXOKDEHU/ *HUDOG DQG :LOOLDP %DXPRO1 %(FRQRPLVWV DV ,QQRYDWRUV= 3UDFWLFDO 3URGXFWV RI
7KHRUHWLFDO 5HVHDUFK1% -RXUQDO RI (FRQRPLF /LWHUDWXUH1 9ROXPH 59/ -XQH 4<;;1 3DJHV 8::0
9331

)HGHUDO 5HVHUYH %RDUG/ ³6HQLRU /RDQ 2IILFHU 2SLQLRQ 6XUYH\ RQ %DQN /HQGLQJ 3UDFWLFHV1´
-DQXDU\ 4<<:1

)HOGPDQ/ 5RQDOG1 %%DQNV DQG D %LJ &KDQJH LQ 7HFKQRORJ\ &DOOHG &UHGLW 6FRULQJ1% )HGHUDO
5HVHUYH %DQN RI 0LQQHDSROLV¶ 7KH 5HJLRQ1 6HSWHPEHU 4<<:1 3DJHV 4<0581

)LQQHUW\/ -RKQ %$Q 2YHUYLHZ RI &RUSRUDWH 6HFXULWLHV ,QQRYDWLRQ1% -RXUQDO RI $SSOLHG
&RUSRUDWH )LQDQFH1 9ROXPH 7/:LQWHU 4<<51 3DJHV 5606<1

)UDPH/:1 6FRWW/ $UXQD 6ULQLYDVDQ/ DQG /\QQ :RROVH\1 %7KH (IIHFW RI &UHGLW 6FRULQJ RQ
6PDOO %XVLQHVV /HQGLQJ/% -RXUQDO RI 0RQH\/ &UHGLW/ DQG %DQNLQJ1 )RUWKFRPLQJ/ 53341

)XGHQEHUJ 'UHZ DQG -HDQ 7LUROH1 ³3UH0(PSWLRQ DQG 5HQW (TXDOLVDWLRQ LQ WKH $GRSWLRQ RI
1HZ 7HFKQRORJ\1 5HYLHZ RI (FRQRPLF 6WXGLHV1 9ROXPH 85+6,/ -XO\ 4<;81 3DJHV 6;607341

)XUVW/ .DUHQ/:LOOLDP:1 /DQJ/ DQG 'DQLHO (1 1ROOH1 ³,QWHUQHW %DQNLQJ= 'HYHORSPHQWV DQG
3URVSHFWV/´ 2IILFH RI WKH &RPSWUROOHU RI WKH &XUUHQF\:RUNLQJ 3DSHU 1XPEHU 53330</
6HSWHPEHU/ 53331

*DUEDGH/ .HQQHWK DQG :LOOLDP 6LOEHU1 %7HFKQRORJ\/ &RPPXQLFDWLRQ/ DQG WKH 3HUIRUPDQFH
RI )LQDQFLDO 0DUNHWV1% -RXUQDO RI )LQDQFH1 9ROXPH 66/ -XQH 4<:;1 3DJHV ;4<0;651

*UHHQH/:LOOLDP1 (FRQRPHWULF $QDO\VLV1 1HZ <RUN=0DFPLOODQ/ 4<<:1

*ULOLFKHV/ =YL/ ³+\EULG &RUQ= $Q ([SORUDWLRQ LQ WKH (FRQRPLFV RI 7HFKQRORJLFDO
&KDQJH/´ (FRQRPHWULFD1 9ROXPH 58/ 2FWREHU 4<8:1 3DJHV 83408551

+DJHUVWUDQG/ 71 ,QQRYDWLRQ 'LIIXVLRQ DV D 6SDWLDO 3URFHVV1 &KLFDJR= 8QLYHUVLW\ RI
&KLFDJR 3UHVV/ 4<9:1
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+DQQDQ/ 7LPRWK\ DQG -RKQ 0F'RZHOO1 %7KH 'HWHUPLQDQWV RI 7HFKQRORJ\ $GRSWLRQ= 7KH
&DVH RI WKH %DQNLQJ )LUP1% 5DQG -RXUQDO RI (FRQRPLFV1 9ROXPH 48/ $XWXPQ 4<;71
3DJHV 65;06681

+DQQDQ/ 7LPRWK\ DQG -RKQ 0F'RZHOO1 %5LYDO 3UHFHGHQFH DQG WKH '\QDPLFV RI
7HFKQRORJ\ $GRSWLRQ= $Q (PSLULFDO $QDO\VLV1% (FRQRPLFD1 9ROXPH 87/0D\ 4<;:1
3DJHV 48804:41

.DOEIOHLVFK/ -RKQ DQG 5REHUW 3UHQWLFH1 7KH 6WDWLVWLFDO $QDO\VLV RI )DLOXUH 7LPH 'DWD1
1HZ <RUN=:LOH\/ 4<;31

.DUVKHQDV/0DVVRXG DQG 3DXO 6WRQHPDQ1 ³5DQN/ 6WRFN/ 2UGHU/ DQG (SLGHPLF (IIHFWV LQ
WKH 'LIIXVLRQ RI 1HZ 3URFHVV 7HFKQRORJLHV= $Q (PSLULFDO 0RGHO1´ 5DQG -RXUQDO RI
(FRQRPLFV1 9ROXPH 57+7,/:LQWHU 4<<61 3DJHV 836085;1

.LHIHU/ 1LFKRODV1 %(FRQRPLF 'XUDWLRQ 'DWD DQG +D]DUG )XQFWLRQV1% -RXUQDO RI
(FRQRPLF /LWHUDWXUH1 9ROXPH 59/ -XQH 4<;;1 3DJHV 97909:<1

/HD/0LFKDHO1 %,QQRYDWLRQ DQG WKH &RVW RI &UHGLW= $ +LVWRULFDO 3HUVSHFWLYH1% +RXVLQJ 3ROLF\
'HEDWH1 9ROXPH :+4,/ 4<<91 3DJHV 47:04:71

/HUQHU/ -RVK1 %:KHUH 'RHV 6WDWH 6WUHHW /HDG" $ )LUVW /RRN DW )LQDQFH 3DWHQWV/ 4<:4053331%
1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK :RUNLQJ 3DSHU/ 1XPEHU :<4;1 6HSWHPEHU 53331

0DQVILHOG/ (GZLQ1 7KH (FRQRPLFV RI 7HFKQRORJLFDO &KDQJH1 1HZ <RUN= 1RUWRQ/ 4<9;+D,1

0DQVILHOG/ (GZLQ1 ,QGXVWULDO 5HVHDUFK DQG 7HFKQRORJLFDO ,QQRYDWLRQ= (FRQRPHWULF
$QDO\VLV1 1HZ <RUN= 1RUWRQ/ 4<9;+E,1

0DQVILHOG/ (GZLQ/ -RKQ 5DSRSRUW/ $QWKRQ\ 5RPHR/ (GPRQG 9LOODQL/ 6DPXHO :DJQHU/ DQG
)UDQN +XVLF/ 7KH 3URGXFWLRQ DQG $SSOLFDWLRQ RI 1HZ ,QGXVWULDO 7HFKQRORJ\1 1HZ <RUN=
1RUWRQ/ 4<::1

0HUWRQ/ 5REHUW &1 %)LQDQFLDO ,QQRYDWLRQ DQG (FRQRPLF 3HUIRUPDQFH/% -RXUQDO RI $SSOLHG
&RUSRUDWH )LQDQFH1 9ROXPH 7/:LQWHU 4<<51 3DJHV 450551

0HVWHU/ /RUHWWD1 %:KDW*V WKH 3RLQW RI &UHGLW 6FRULQJ"% )HGHUDO 5HVHUYH %DQN RI
3KLODGHOSKLD %XVLQHVV 5HYLHZ1 6HSWHPEHU22FWREHU 4<<:1 3DJHV 60491

0LOOHU/0HUWRQ +1 %)LQDQFLDO ,QQRYDWLRQ= $FKLHYHPHQWV DQG 3URVSHFWV1% -RXUQDO RI $SSOLHG
&RUSRUDWH )LQDQFH1 9ROXPH 7/:LQWHU 4<<51 3DJHV 70451

0LOOHU/0HUWRQ +1 %)LQDQFLDO ,QQRYDWLRQ= 7KH /DVW 7ZHQW\ <HDUV DQG WKH 1H[W/% -RXUQDO RI
)LQDQFLDO DQG 4XDQWLWDWLYH $QDO\VLV1 9ROXPH 54/ 'HFHPEHU 4<;91 3DJHV 78<07:41
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2VWHU/ 6KDURQ1 ³7KH 'LIIXVLRQ RI ,QQRYDWLRQ DPRQJ 6WHHO )LUPV= 7KH %DVLF 2[\JHQ
)XUQDFH1´ %HOO -RXUQDO RI (FRQRPLFV1 9ROXPH 46/ 6SULQJ 4<;51 3DJHV 780891

3HWHUVHQ/0LWFKHOO DQG 5DJKXUDP 5DMDQ1 %7KH %HQHILWV RI /HQGLQJ 5HODWLRQVKLSV= (YLGHQFH
)URP 6PDOO %XVLQHVV 'DWD1% -RXUQDO RI )LQDQFH1 9ROXPH 7<+4,/0DUFK 4<<71 3DJHV 606:1

5HHV/ -RKQ/ 5RQDOG %ULJJV/ DQG 5D\PRQG 2DNH\1 %7KH $GRSWLRQ RI 1HZ 7HFKQRORJ\ LQ WKH
$PHULFDQ 0DFKLQHU\ ,QGXVWU\1% 5HJLRQDO 6WXGLHV1 9ROXPH 4;+9,/ 'HFHPEHU 4<;71 3DJHV
7;<08371

5HLQJDQXP/ -HQQLIHU1 ³0DUNHW 6WUXFWXUH DQG WKH 'LIIXVLRQ RI 1HZ 7HFKQRORJ\1 %HOO -RXUQDO
RI (FRQRPLFV1 9ROXPH 45/ $XWXPQ 4<;4+D,1 3DJHV 94;09571

5HLQJDQXP/ -HQQLIHU1 ³2Q WKH 'LIIXVLRQ RI 1HZ 7HFKQRORJ\= $ *DPH 7KHRUHWLF
$SSURDFK1´ 5HYLHZ RI (FRQRPLF 6WXGLHV1 9ROXPH 7;/ 4<;4+E,1 3DJHV 6<807381

5RVH/ 1DQF\ DQG 3DXO -RVNRZ1 %7KH 'LIIXVLRQ RI 1HZ 7HFKQRORJLHV= (YLGHQFH IURP WKH
(OHFWULF 8WLOLW\ ,QGXVWU\1% 5DQG -RXUQDO RI (FRQRPLFV1 9ROXPH 54/ $XWXPQ 4<<31 3DJHV
68706:61

5XWKHUIRUG/ 5HLG1 %6HFXULWL]LQJ 6PDOO %XVLQHVV /RDQV= $ %DQNHU*V $FWLRQ 3ODQ1%
&RPPHUFLDO /HQGLQJ 5HYLHZ1 9ROXPH 43+4,/:LQWHU 4<<724<<81 3DJHV 950:71

6DORQHU/ *DUWK DQG $QGUHD 6KHSDUG1 %$GRSWLRQ RI 7HFKQRORJLHV ZLWK 1HWZRUN (IIHFWV= $Q
(PSLULFDO ([DPLQDWLRQ RI WKH $GRSWLRQ RI $XWRPDWHG 7HOOHU 0DFKLQHV1% 5DQG -RXUQDO RI
(FRQRPLFV1 9ROXPH 59/ $XWXPQ 4<<81 3DJHV 7:<08341

6FKXPSHWHU/ -RVHSK $1 &DSLWDOLVP/ 6RFLDOLVP/ DQG 'HPRFUDF\/ 6UG HGQ1 1HZ <RUN= +DUSHU
) %URWKHUV/ 4<831

6LHJHO/ 'DQLHO1 ,QQRYDWLRQ DQG 7HFKQRORJ\ LQ WKH 0DUNHWV= $ 5HRUGHULQJ RI WKH :RUOG*V
&DSLWDO 0DUNHW 6\VWHP1 &KLFDJR= 3UREXV/ 4<<31

6LOEHU/:LOOLDP1 )LQDQFLDO ,QQRYDWLRQ1 /H[LQJWRQ/0$= +HDWK/ 4<:81

6XOOLYDQ/ 5LFKDUG -1 ³+RZ +DV WKH $GRSWLRQ RI ,QWHUQHW %DQNLQJ $IIHFWHG 3HUIRUPDQFH DQG
5LVN DW %DQNV" $ /RRN DW ,QWHUQHW %DQNLQJ LQ WKH 7HQWK )HGHUDO 5HVHUYH 'LVWULFW1´ )HGHUDO
5HVHUYH %DQN RI .DQVDV &LW\/ )LQDQFLDO ,QGXVWU\ 3HUVSHFWLYHV1 'HFHPEHU 53331 3DJHV 40491

7KZDLWHV/ $OIUHG1 %6RPH (YLGHQFH RI 5HJLRQDO 9DULDWLRQV LQ WKH 'LIIXVLRQ RI 1HZ
,QGXVWULDO 3URGXFWV DQG 3URFHVVHV ZLWKLQ WKH %ULWLVK 0DQXIDFWXULQJ ,QGXVWU\1% 5HJLRQDO
6WXGLHV1 9ROXPH 49+8,/ 2FWREHU 4<;51 3DJHV 6:406;41

7XIDQR/ 3HWHU1 ³)LQDQFLDO ,QQRYDWLRQ DQG )LUVW00RYHU $GYDQWDJHV1´ -RXUQDO RI )LQDQFLDO
(FRQRPLFV1 9ROXPH 58/ 'HFHPEHU 4<;<1 3DJHV 5460573
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9DQ +RUQH/ -DPHV1 %2I )LQDQFLDO ,QQRYDWLRQV DQG ([FHVVHV1% -RXUQDO RI )LQDQFH1 9ROXPH
73+6,/ -XO\ 4<;81 3DJHV 95409691

:LOOLDPVRQ/ 2OLYHU1 %7KH (FRQRPLFV RI 'HIHQVH &RQWUDFWLQJ= ,QFHQWLYHV DQG 3HUIRUPDQFH%
LQ ,VVXHV LQ 'HIHQVH (FRQRPLFV/ HGLWHG E\ 5RODQG 0F.HDQ1 1HZ <RUN= &ROXPELD
8QLYHUVLW\ 3UHVV/ 4<9:1
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7DEOH 4
6DPSOH 6WDWLVWLFV IRU <8 /DUJH 8161 %DQNLQJ 2UJDQL]DWLRQV

+'DWD DV RI -XQH 63/ 4<<:,

1XPEHU RI %DQNLQJ 2UJDQL]DWLRQV WKDW KDG DGRSWHG FUHGLW VFRULQJ IRU VPDOO EXVLQHVV
OHQGLQJ E\ -XQH 4<<:= 88

1XPEHU WKDW DGRSWHG LQ 4<<5= 4
1XPEHU WKDW DGRSWHG LQ 4<<6= 5
1XPEHU WKDW DGRSWHG LQ 4<<7= 9
1XPEHU WKDW DGRSWHG LQ 4<<8= <
1XPEHU WKDW DGRSWHG LQ 4<<9= 5;
1XPEHU WKDW DGRSWHG LQ 4<<:= <

$YHUDJH 6WG1 'HYLDWLRQ 0LQLPXP 0D[LPXP
6%/5$7,2 31349: 313433 313348 313843
/1$66(76 <16;8< 415993 :15697 4516684
%$1.6 91<386 ;19567 413333 6;13333
%5$1&+(6 69:16:;< 7:918965 4613333 594:13333
++, 314;;3 313935 313:3< 318338
6$1)5$1 314596 316673 313333 413333
1(:<25. 313:6: 315959 313333 413333
$'9'(* 317:6: 318353 313333 413333
&(27(1 <14:;< :1;:86 313333 7313333
52( 3148;; 3165<4 313:5; 315859
1,,1&20( 315<;7 313<<: 313<84 319738
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7DEOH 5
6LPSOH &RUUHODWLRQ &RHIILFLHQWV

$'237 <($56 6%/5$7,2 /1$66(76 %$1.6 %5$1&+(6 ++, 6) 1< $'9'(* &(271 52( 1,,1&
$'237 4133
<($56 31:8--- 4133
6%/5$7,2 03155-- 03149 4133
/1$66(76 3179--- 3184--- 03179--- 4133
%$1.6 03138 0313: 3137 315:--- 4133
%5$1&+(6 316;--- 3183--- 03158-- 31;3--- 3167--- 4133
++, 03146 03143 3173--- 03154-- 03139 0313< 4133
6) 313: 03134 03136 313< 03139 3147 3143 4133
1< 3149 314<- 03154-- 3145 03147 03136 03136 03144 4133
$'9'(* 314: 3158-- 0313; 3168--- 3143 3155-- 03135 03137 03136 4133
&(271 03146 03139 3155-- 03149 3146 0313: 3143 03136 3136 0313: 4133
52( 031: 03145 03145 3135 313< 03146 0313< 03147 3154-- 314;- 03146 4133
1,,1& 313: 3146 0314<- 314;- 314;- 315;--- 03137 0313; 03146 3158-- 03145 3147 4133

- 6WDWLVWLFDOO\ VLJQLILFDQW DW WKH 43( OHYHO1
-- 6WDWLVWLFDOO\ VLJQLILFDQW DW WKH 8( OHYHO1
--- 6WDWLVWLFDOO\ VLJQLILFDQW DW WKH 4( OHYHO1
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7DEOH 6
+D]DUG 0RGHO (VWLPDWHV RI WKH /HQJWK RI 7LPH WR $GRSWLRQ

2I 6PDOO %XVLQHVV &UHGLW 6FRULQJ
'HSHQGHQW 9DULDEOH= OQ+7,0(,

&RHIILFLHQW 706WDWLVWLF 3UREDELOLW\
&RQVWDQW 61495:--- 61653 31333<
6%/5$7,2 613395 316:9 31:39;
/1$66(76 0314<9;- 041;:7 31393<
%$1.6 313355 31694 31:4:<
%5$1&+(6 0313335 031:75 3178;3
++, 313339 31334 31<<<9
6$1)5$1 313:35 31659 31:778
1(:<25. 0316987- 041:36 313;;9
$'9'(* 0313337 031336 31<<:6
&(27(1 0313359 0315;: 31::77
52( 315;7; 314;9 31;856
1,,1&20( 413345 41656 314;8;

O  H[S+0E¶;, 314<73
3  42V 51998:
0HGLDQ 717<56

/RJ0OLNHOLKRRG  046913::8> FKL0VTXDUH  6813575
- 6WDWLVWLFDOO\ VLJQLILFDQW DW WKH 43 SHUFHQW OHYHO1
-- 6WDWLVWLFDOO\ VLJQLILFDQW DW WKH 8 SHUFHQW OHYHO1
--- 6WDWLVWLFDOO\ VLJQLILFDQW DW WKH 4 SHUFHQW OHYHO1
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7DEOH 7
7RELW (VWLPDWHV RI 9DULDEOHV ,QIOXHQFLQJ WKH 5DWH RI $GRSWLQJ

6PDOO %XVLQHVV &UHGLW 6FRULQJ
'HSHQGHQW 9DULDEOH= <($56

+-XQH 63/ 4<<: 'DWD,

&RHIILFLHQW 706WDWLVWLF 3UREDELOLW\
&RQVWDQW 0716<79 041866 314585
6%/5$7,2 591<;<4 41456 315949
/1$66(76 31:59;-- 5174< 313489
%$1.6 031396<--- 051996 3133::
%5$1&+(6 313343 417<: 314676
++, 0616797 031<49 3168<8
6$1)5$1 03178:9 031;47 317488
1(:<25. 4149<4 41958 314375
$'9'(* 3186:; 416<6 314969
&(27(1 03133:8 0315<; 31:98:
52( 0;138<: 041645 314;<8
1,,1&20( 0419643 031:84 31785:

/RJ OLNHOLKRRG  04841;377> FKL0VTXDUH  7914789
- 6WDWLVWLFDOO\ VLJQLILFDQW DW WKH 43 SHUFHQW OHYHO1
-- 6WDWLVWLFDOO\ VLJQLILFDQW DW WKH 8 SHUFHQW OHYHO1
--- 6WDWLVWLFDOO\ VLJQLILFDQW DW WKH 4 SHUFHQW OHYHO1


