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$EVWUDFW

,Q�RXU�WKHVLV�ZH KDYH DQDO\VHG WKH�SULFLQJ�IRU�����,32V�LQ�1RUZD\�IURP������WR�������$�

ZHOO�NQRZQ�SKHQRPHQRQ�IRU�,32V�NQRZQ�DV�XQGHUSULFLQJ�LV�D�WUHQG�ZKHUH�,32�VWRFNV�DUH�

RIIHUHG�DW�D�ORZHU�SULFH�WKDQ�ZKDW�WKH�PDUNHW�SHUFHLYHV�DV�WKH�WUXH�YDOXH�RI�WKH�,32�VWRFNV��

7KLV�UHVXOWV�LQ�D�FDSLWDO�ORVV�IRU�WKH�SUHYLRXV�VKDUHKROGHUV��7KH�REMHFWLYH�RI�WKLV�WKHVLV�LV�WR�

FKHFN LI�VRPH�RI�WKH�HVWDEOLVKHG XQGHUSULFLQJ�WKHRULHV�DUH�YDOLG�IRU�QHZ�OLVWLQJV�RQ�WZR�RI�WKH�

1RUZHJLDQ�VWRFN�H[FKDQJHV��

:H�KDYH�IRXQG�DQ�DYHUDJH�XQGHUSULFLQJ�RI��������LQ�WKH�1RUZHJLDQ�VWRFN�H[FKDQJHV�IURP�

�����WR�������ZKLFK�LV�VLPLODU WR UHVXOWV�IURP RWKHU�VWXGLHV�LQ 1RUZD\��2XU�UHVXOWV�SURYLGH�

VXSSRUW�IRU WKHRULHV�VXFK�DV XQGHUZULWHU�TXDOLW\�WKHRULHV�IURP�&DUWHU�DQG�0DQDVWHU��������DQG�

0LFKDHO\�DQG�6KDZ�������� DQG�,EERWVRQ�DQG�-DIIH
V��������VWXG\�RQ�KRW�DQG�FROG�PDUNHWV��

/RXJKUDQ�DQG�5LWWHU¶V ������ VWXG\�RQ�LQGXVWULHV�ZLWK�KLJKHU�XQGHUSULFLQJ GXH�WR�ULVN�

FRPSHQVDWLRQ�LV�DOVR�VXSSRUWHG�E\�RXU�ILQGLQJV��0RUH�NQRZQ�WKHRULHV�VXFK�DV�LQYHVWRU�

VHQWLPHQW DQG�LQIRUPDWLRQ�UHYHODWLRQ�WKHRU\ DUH�DOVR�VXSSRUWHG�E\�RXU�ILQGLQJV��+RZHYHU��

5RFN¶V��������³7KH�:LQQHU¶V�&XUVH´ GRHV�QRW H[SODLQ�XQGHUSULFLQJ ZLWK�RXU�XVH�RI�SUR[LHV�

IRU�YDOXDWLRQ�XQFHUWDLQW\��:H�KDYH�FRUUHFWHG�RXU�DQDO\VLV�IRU�HFRQRPHWULF�LVVXHV�ZLWK�UREXVW�

VWDQGDUG�HUURUV�DQG�KDYH�SHUIRUPHG�WKH�QHFHVVDU\�HFRQRPHWULF�WHVWLQJV��(YHQ�WKRXJK�PRVW�RI�

RXU�VHOHFWHG�WKHRULHV�H[SODLQ�VRPH�RI�WKH�XQGHUSULFLQJ�LQ�1RUZD\��WKHUH�DUH�VWLOO�WKHRULHV�RU�

DSSURDFKHV�WKDW�ZRXOG EH�VXLWDEOH�IRU�IXUWKHU�UHVHDUFK��

:H�ZDQW WR�WKDQN�RXU�VXSHUYLVRU��-RKDQQ�5HLQGO��ZKR�KDV�FRQWULEXWHG�ZLWK�UHOHYDQW LQVLJKW��

VROXWLRQV�WR�RXU�SUREOHPV�DQG�FRQVWUXFWLYH�IHHGEDFN�IRU RXU�ZRUN��2VOR�6WRFN�([FKDQJH�KDV�

DOVR�EHHQ�KHOSIXO�E\�SURYLGLQJ�GDWD��,Q�DGGLWLRQ��ZH�ZDQW�WR�WKDQN�)LQDQVWLOV\QHW�IRU�DGGLQJ�

WKH�PLVVLQJ�SURVSHFWXVHV IURP�2VOR�6WRFN�([FKDQJH��7R�VXPPDUL]H��ZH�ZRXOG�OLNH�WR�WKDQN�

WKH�OLEUDU\�VWDII�DW�2VOR0HW�IRU�WKH�RSSRUWXQLW\�WR�DFFHVV�DQG�UHWULHYH�GDWD�IURP�7KRPVRQ

5HXWHUV DQG�'DWDVWUHDP��
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3DUW�,��,QWURGXFWLRQ

,Q�WKLV�SDUW ZH�ZLOO�LQWURGXFH�WKH�EDFNJURXQG�IRU�RXU�UHVHDUFK�DQG�SUHVHQW�RXU�SUREOHP�

VWDWHPHQW��)XUWKHUPRUH��ZH�ZLOO�SUHVHQW�GHOLPLWDWLRQV�DURXQG�RXU�WKHVLV�DQG�RXU UHVHDUFK

FRQWULEXWLRQ��:H ZLOO FRQFOXGH WKLV�SDUW�ZLWK�WKH�RXWOLQH�IRU�WKH�UHVW RI�RXU�VWXG\��

�����%DFNJURXQG

$Q�LQLWLDO�SXEOLF�RIIHULQJ��UHIHUUHG�WR�DV�³,32´�IRU�WKH�UHVW�RI�WKH�WKHVLV��LV�D�SURFHVV�ZKHUH�D�

FRPSDQ\�OLVWV�QHZ�DQG�H[LVWLQJ�VKDUHV�DW�DQ�H[FKDQJH�WUDGHG�PDUNHW�IRU�WKH�SXEOLF�WR�EH�DEOH�

WR�WDNH�SDUW�LQ�RZQHUVKLS�RI�WKH�FRPSDQ\��7KXV��WKH�FRPSDQ\ UDLVHV IXQGV�E\�QHZ�RU�H[LVWLQJ�

LQYHVWRUV�LQYHVWLQJ�LQ�WKH�FRPSDQ\¶V�VKDUHV��2Q�DYHUDJH��D�TXLWH�VSHFLDO�SKHQRPHQRQ�RFFXUV�

GXULQJ�WKH�,32�SURFHVV��XQGHUSULFLQJ��7KH�XQGHUSULFLQJ�SKHQRPHQRQ�RFFXUV�ZKHQ�WKH�RIIHU�

SULFH�GXULQJ�WKH�,32�SURFHVV�LV�ORZHU�WKDQ�ZKDW�WKH�PDUNHW�SHUFHLYHV�DV�WKH�UHDO�PDUNHW�YDOXH�

RI�WKH�VKDUHV��7KLV�PHDQV�WKDW�WKH�SUHYLRXV�VKDUHKROGHUV�H[SHULHQFH�D�ORVV�LQ�YDOXH�DV�WKHLU�

VKDUHV�DUH�VROG�DW�D�ORZHU�SULFH�GXULQJ�WKH�,32�FRPSDUHG�WR�ZKDW�WKH\�ZRXOG�UHFHLYH�LQ�WKH�

PDUNHW�ZKHQ�WKH�VKDUHV�DUH�SXEOLFO\�OLVWHG��8QGHUSULFLQJ�RI�,32¶V�LQ�WKH�8QLWHG�6WDWHV�

DYHUDJHG�RYHU�����LQ�WKH�����V��/MXQJTYLVW�������� :H�ZLOO�JHW�EDFN�WR�GLIIHUHQW�OHYHOV�RI�

XQGHUSULFLQJ�RQ�D�JOREDO�EDVLV�LQ�VHFWLRQ�������

�����3UREOHP�6WDWHPHQW

%HFDXVH�WKH�XQGHUSULFLQJ�SKHQRPHQRQ LQ�WKH�1RUZHJLDQ�VWRFN�PDUNHWV KDYH EHHQ�FRQILUPHG�

E\�VHYHUDO�SUHYLRXV�VWXGLHV��ZH�ZDQW�WR�LQYHVWLJDWH�ZKDW�FDXVHV�XQGHUSULFLQJ LQ�1RUZD\��

%HIRUH�ZH�WHVW�IRU�GLIIHUHQW�H[LVWLQJ�WKHRULHV��ZH�ZLOO�PHDVXUH�WKH�OHYHO�RI�XQGHUSULFLQJ�ZLWK�

DQ�XSGDWHG�GDWDVHW��7KHUH�DUH�VHYHUDO�XQGHUSULFLQJ�WKHRULHV��EXW�GXH�WR�GDWD�DYDLODELOLW\ ZH�

ZLOO�RQO\�UHVHDUFK�WKH�PRVW�UHOHYDQW WKHRULHV IRU�RXU�VHOHFWHG�PDUNHW LQ RXU�VWXG\� 7KH�WKHRULHV�

ZH�KDYH�FKRVHQ�ZLOO�EH�HODERUDWHG�LQ�VHFWLRQ����� :LWK�RXU�XSGDWHG�GDWD��ZH�ZLOO�HOXFLGDWH�

H[LVWLQJ�OLWHUDWXUH�IURP�D�GLIIHUHQW�SRLQW�RI�YLHZ� &RQILUPLQJ�D�WKHRU\�ZRXOG�VKRZ�WKDW�VRPH�

RI�WKH�XQGHUSULFLQJ�REVHUYHG�LQ�1RUZD\�LV�H[SODLQHG DQG�ZLOO�SURYLGH�EHWWHU�XQGHUVWDQGLQJ�WR�

WKH�DFDGHPLD��2XU�WKHVLV�LV�EDVHG�RQ�WKH�IROORZLQJ SUREOHP�VWDWHPHQW�

³&DQ�,32�XQGHUSULFLQJ�LQ�1RUZD\�EH�H[SODLQHG�E\�H[LVWLQJ�WKHRULHV�LQ WKH�WLPH�IUDPH������WR�

����"
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7KH�FKRLFH RI WKH����\HDU�WLPH�IUDPH�LV�H[SODLQHG�LQ�WKH�VHFWLRQ�EHORZ��7R�DQVZHU�RXU�

SUREOHP�VWDWHPHQW��ZH�KDYH�FUHDWHG�DQG�WHVWHG�VL[ K\SRWKHVHV��ZKHUH�HDFK�RI�WKHP�ZLOO�

SURYLGH VXSSRUW IRU�RU�DJDLQVW�RXU�FKRVHQ�WKHRULHV��

�����'HOLPLWDWLRQV

'XH�WR WKH�IDFW WKDW�,32�XQGHUSULFLQJ�FRQFHUQV�VHYHUDO�GLIIHUHQW�WKHRULHV�DQG�K\SRWKHVHV��LW�LV�

QHFHVVDU\�WR�GHOLPLW�WKH�UDQJH�RI�WKLV�WKHVLV��$V�VRPH�WKHRULHV�PLJKW�QRW�EH�DSSOLFDEOH�IRU�

RWKHU�FRXQWULHV�DQG�PDUNHWV��RXU�PDLQ�IRFXV�ZLOO�EH�RQ�2VOR�6WRFN�([FKDQJH�DQG�2VOR $[HVV��

$�VPDOOHU�DOWHUQDWLYH�IRU�JURZLQJ�FRPSDQLHV�LV�WKH�0HUNXU�0DUNHW��7KH�,32V�RQ�0HUNXU�

0DUNHW�DUH�SUHVHQW�LQ�RXU�VDPSOH�EXW ZLOO�EH�H[FOXGHG�IURP�RXU�DQDO\VLV�E\�XVLQJ�GXPP\�

YDULDEOHV�IRU�WKH�H[FKDQJHV��GXH�WR�PRUH�OHQLHQW�UHTXLUHPHQWV�IRU�FRPSDQLHV�RQ�WKLV�H[FKDQJH��

7KH�GLIIHUHQFHV�LQ�UHTXLUHPHQWV�ZRXOG�KDYH�UHVXOWHG�LQ�PRUH�RXWOLHUV�LQ�RXU�VDPSOH�DQG�PDGH�

RXU�DQDO\VLV�ELDVHG LI�0HUNXU�0DUNHW�ZDV�LQFOXGHG��

7KH�,32V�ZH KDYH REVHUYHG�WRRN�SODFH�IURP�WKH�EHJLQQLQJ�RI������XQWLO�WKH�HQG�RI�������

PHDQLQJ�RXU�WLPH�IUDPH�LV����\HDUV��:H�FRXOG�KDYH�WDNHQ�WKH�VWXG\�HYHQ�IXUWKHU�EDFN��EXW�

�����LV�WKH�HDUOLHVW�SXEOLFO\ DYDLODEOH�,32�GDWD�ZH�FRXOG�H[WUDFW�IURP�2VOR�6WRFN�([FKDQJH��

7KLV�PDNHV������D�QDWXUDO�SRLQW�RI�GHSDUWXUH�IRU�RXU�VWXG\��,W�LV�DOVR�ZRUWK�PHQWLRQLQJ�WKDW�

LQFOXGLQJ�,32V�HDUOLHU�WKDQ������ZRXOG�LQFUHDVH�WKH�VDPSOH�VL]H�DQG�HDVH�RXU�VWDWLVWLFDO�

DQDO\VLV� +RZHYHU��ZLWK�RYHU�����,32�OLVWLQJV�LQ�RXU�VDPSOH��ZH�FRQVLGHU�WKH�VDPSOH�VL]H�

VXIILFLHQW��,W�KDV�EHHQ�WLPH�FRQVXPLQJ�WR�FROOHFW�WKH�VLJQLILFDQW�DPRXQW�RI�GDWD�ZH�QHHG�WR�

SHUIRUP�RXU�DQDO\VLV�DQG�DFTXLUH�,32�GDWD�IRU�RXU�VDPSOH� 2XU�GDWDVHW KDV�WDNHQ�DOO�

REVHUYDEOH�,32V�LQWR�WKH�DQDO\VLV��ZKLFK�PDNHV�LW�WKH�PRVW�XSGDWHG�VDPSOH�SRVVLEOH�DV�RI�

-DQXDU\�������

$V�PHQWLRQHG�DERYH� WKHUH�DUH�PDQ\�WKHRULHV�ZKLFK�DWWHPSW WR�H[SODLQ�WKH�SKHQRPHQRQ�RI�

XQGHUSULFLQJ��7R�VXLW�WKH�VFRSH�LI�WKLV�WKHVLV��ZH�KDYH�VHOHFWHG�VRPH�RI�WKHVH�WKHRULHV��$QRWKHU�

LVVXH�ZH�KDYH�WDNHQ�LQWR�FRQVLGHUDWLRQ�ZKHQ�FKRRVLQJ�WKH�WKHRULHV�WKDW�ZH�ZDQW�WR WHVW LV�GDWD�

DYDLODELOLW\� 7KH�WKHRULHV�ZH KDYH FKRVHQ WR�H[FOXGH�UHTXLUH�FRQILGHQWLDO�GDWD��KDYH�OLWWOH�

DFDGHPLF�VXSSRUW�RU�VHHP�WR�QRW�EH�VXLWDEOH�IRU�WKH�1RUZHJLDQ�,32V��:H�KDYH�FKRVHQ�

WKHRULHV�WKDW�ZH�SHUFHLYH�DV�PRVW�UHOHYDQW�IRU�WKH�1RUZHJLDQ�VWRFN�PDUNHW��$�VPDOO�VDPSOH�RI�
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WKH�,32�OLWHUDWXUH�IRFXV�VROHO\�RQ�WKH�1RUZHJLDQ�VWRFN�PDUNHW�DQG ZH�EHOLHYH RXU�WHVWLQJ�RI�

WKH�VHOHFWHG�WKHRULHV�ZLOO FRQWULEXWH�IXUWKHU�WR�WKH�OLWHUDWXUH�

�����2XU�FRQWULEXWLRQ

:H�FRQWULEXWH WR�WKH�H[LVWLQJ�OLWHUDWXUH�RQ�XQGHUSULFLQJ LQ�VHYHUDO�ZD\V��6RPH�RI�WKH�WKHRULHV�

ZH�KDYH�FKRVHQ�IRU�RXU�VWXG\�KDYH�QRW�EHHQ�WHVWHG�WKRURXJKO\�IRU�WKH�1RUZHJLDQ�PDUNHW�DQG�

FRXOG�SURYLGH XV ZLWK VRPH�LQWHUHVWLQJ�DQVZHUV��$GGLWLRQDOO\��RXU�VHOHFWLRQ�RI�SUR[LHV�DQG�

YDULDEOHV�LV�D�PL[WXUH�RI�SUR[LHV�XVHG�LQ�ROGHU�UHVHDUFK�DQG�QHZ LQWHUHVWLQJ�YDULDEOHV� ZKLFK�

KDV�JLYHQ XV�D�JRRG�VWDUWLQJ�SRLQW�IRU�QHZ�ILQGLQJV��

7KH�VHFRQG�FRQWULEXWLRQ�LQ�RXU�VWXG\�LV�WKDW�RXU�HQWLUH�GDWDVHW LV�XQLTXHO\�FROOHFWHG��7KLV�

DOORZV�XV�WR�JDWKHU�GLIIHUHQW�UHVXOWV�WKDQ�ZKDW�KDYH�EHHQ�H[SORUHG�E\�RXU�SUHGHFHVVRUV��:H�

KDYH�PDQXDOO\�FROOHFWHG�WKH�GDWD�RXUVHOYHV�E\�JDWKHULQJ�LQIRUPDWLRQ�IURP�2VOR�6WRFN�

([FKDQJH��DVVHVVLQJ�WKH�LQGLYLGXDO�,32�SURVSHFWXV�RI�HDFK�RI�WKH�,32V�LQ�RXU�VDPSOH��:H�

KDYH�ZRUNHG�RXU�ZD\�WKURXJK�RYHU�����SURVSHFWXVHV��HQGLQJ�XS�ZLWK D�VDPSOH�VL]H�RI������

$Q\�DGGLWLRQDO�LQIRUPDWLRQ�ZH KDYH WKRXJKW�ZRXOG�DVVLVW�RXU�VWXG\��LV�JDWKHUHG�IURP�ILQDQFLDO�

WHUPLQDOV�VXFK�DV�<DKRR�)LQDQFH��%ORRPEHUJ�DQG�'DWDVWUHDP��7R�RXU�NQRZOHGJH��DV�RI�������

RXU�XQLTXH�GDWDVHW FRQWDLQV�PRUH�REVHUYDWLRQV�WKDQ�DQ\�RWKHU�VWXGLHV�WKDW�LQYROYH�1RUZHJLDQ�

,32V�LQ�UHFHQW�KLVWRU\��:LWK�WKLV�XQLTXH�GDWDVHW��ZH�KDYH�IRXQG UHVXOWV�WKDW FRXOG�SRWHQWLDOO\

QRW�KDYH EHHQ�UHYHDOHG�EHIRUH��DQG�ZKLFK�PD\�VWUHQJWKHQ�SUHYLRXV�ILQGLQJV�IURP�RWKHU�

VWXGLHV�

)LQDOO\� RXU�UHVXOWV�ZLOO�FRQWULEXWH�WR�DFDGHPLD�VXFK�DV�VXSSRUWLQJ�RU�DEDQGRQLQJ�H[LVWLQJ�

WKHRULHV�RI�XQGHUSULFLQJ�DV SRVVLEOH�H[SODQDWLRQV�IRU�WKH�XQGHUSULFLQJ�SKHQRPHQRQ�LQ�

1RUZD\�

�����2XWOLQH

:H�KDYH�RUJDQL]HG�WKH�UHPDLQGHU�RI�RXU�WKHVLV�ZLWK�WKH�IROORZLQJ�VHWXS��SDUW�WZR ZLOO�

LQWURGXFH WKH�WKHRUHWLFDO�DVSHFWV�RI�,32V��WKH�PDUNHW�IRU�,32V�LQ�1RUZD\�DQG�UHOHYDQW�WKHRULHV�

RI�,32�XQGHUSULFLQJ�OLWHUDWXUH��7KH�PHWKRGRORJ\�IRU�RXU�WKHVLV�ZLOO�EH�GHVFULEHG�LQ�SDUW WKUHH�

ZKLFK�DOVR�KLJKOLJKWV�ZKDW�ZH�ZLOO�UHVHDUFK�DQG�KRZ�WKH�UHVHDUFK�ZLOO�EH�FRQGXFWHG��7KLV�LV�

IROORZHG�E\�RXU�DQDO\VLV�LQ�SDUW�IRXU ZKHUH�ZH�SUHVHQW�RXU�UHVXOWV�LQ�UHJDUG�WR�XQGHUSULFLQJ�

DQG�WKH�SULFLQJ�SURFHVV�IURP�WKH�XQGHUZULWHUV��)LQDOO\��ZH�H[SODLQ�ZKDW�RXU�HFRQRPHWULF�
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UHVXOWV�LPSO\�UHJDUGLQJ�RXU�UHVHDUFK�K\SRWKHVHV�DQG�WKHRULHV�LQ�SDUW�ILYH��IROORZHG�E\�RXU�

FRQFOXVLRQ�WR�WKH�WKHVLV�LQ�SDUW�VL[��7KLV�SDUW�ZLOO�DOVR�FRQWDLQ�OLPLWDWLRQV�WR�RXU�WKHVLV�DQG�

VXJJHVWLRQV�IRU�IXUWKHU�UHVHDUFK�
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3DUW�,,��7KHRU\

,Q�WKLV�SDUW�RI�WKH�WKHVLV��ZH�SUHVHQW�LQIRUPDWLRQ�UHJDUGLQJ�LQLWLDO�SXEOLF�RIIHULQJV�LQ�RUGHU�WR�

JLYH�D�FRPSUHKHQVLYH�SLFWXUH�RI�RXU�WRSLF� :H�ZLOO�H[SODLQ�WKH�PRWLYHV�EHKLQG�WKH�

SKHQRPHQRQ FDOOHG LQLWLDO�SXEOLF�RIIHULQJV� 7KLV�ZLOO�SURYLGH�D�EHWWHU�XQGHUVWDQGLQJ�DERXW�

LQLWLDO�SXEOLF�RIIHULQJV�DQG�KHOS�ZKHQ�ZH�IXUWKHU�HODERUDWH�SUHYLRXV�ILQGLQJV�DQG�WKHRULHV�

IURP�,32�OLWHUDWXUH�

�����,QLWLDO SXEOLF�RIIHULQJV

$Q�LQLWLDO�SXEOLF�RIIHULQJ�UHIHUV�WR�WKH�ILUVW�WLPH�WKDW�D�FRPSDQ\¶V�VKDUHV�DUH�VROG�WR�SXEOLF�

LQYHVWRUV�DQG�VXEVHTXHQWO\�WUDGHG�RQ�WKH�VWRFN�H[FKDQJH��7KH�VKDUHV�RIIHUHG�WR�SXEOLF�

LQYHVWRUV�DUH�XVXDOO\�D�PL[�RI�SULPDU\�VKDUHV��ZKLFK�DUH�QHZO\�LVVXHG�FRPPRQ�VWRFNV��DQG�

VHFRQGDU\�VKDUHV��ZKLFK�DUH�DOUHDG\�H[LVWLQJ�VKDUHV��7KLV�UHVXOWV�LQ�WZR�PHWKRGV�RI�VWRFN�

RIIHULQJV�LQ�DQ�,32��3ULPDU\�RIIHULQJ�LV�ZKHUH�QHZ�VKDUHV�DUH�VROG�WR�UDLVH�VXSSOHPHQWDU\�

FDVK�IRU�WKH�FRPSDQ\��RU�D�VHFRQGDU\�RIIHULQJ��ZKHUH�WKH�SUHYDLOLQJ VKDUHKROGHUV�RSW WR WDNH�

DGYDQWDJH E\�VHOOLQJ D SDUW�RI�WKHLU�KROGLQJV��%UHDOH\���������,Q�ERWK�FDVHV��WKH�FRPSDQ\�

RZQHUVKLS�LV�JRLQJ�WR EH�WUDQVIHUUHG�ZKHQ�LQYROYLQJ�DQ�,32��EHFDXVH WKH�VKDUHV�DUH�VROG�RU�

WKLQQHG�RXW�E\�QHZ�LVVXHG�VKDUHV��7KH�VKDUHV�WKDW�DUH�VROG�ZLWKLQ WKH�,32�ZLOO�EH�VROG�DW�DQ�

RIIHU�SULFH��ZKLFK�LV�GHWHUPLQHG�E\�D�ERRNEXLOGLQJ�SHULRG�RU�DV�D�IL[HG�SULFH�

$FFRUGLQJ�WR�WKH�OLIH�F\FOH�WKHRU\��0XHOOHU���������ILUPV�JR�WKURXJK�IRXU�SKDVHV�GXULQJ�LWV�

OLIHVSDQ��7KH�ILUVW�SKDVH�LV�FDOOHG�WKH�VWDUW�XS�SKDVH�ZKLFK LV�ZKHUH�FRPSDQLHV�DUH�ILQDQFHG��

8VXDOO\�WKDW�KDSSHQV�WKURXJK�WKH�RZQHU
V�RZQ�SULYDWH�HTXLW\�RU�YHQWXUH�FDSLWDO��5LWWHU�DQG�

:HOFK��������VXJJHVW�WKDW�ILUPV VKRXOG JR�SXEOLF�GXULQJ�RU�DIWHU�D�FHUWDLQ�VWDJH�LQ�WKHLU�OLIH�

F\FOH�DQG�WKDW�LV�WKH�VHFRQG�SKDVH��WKH�JURZWK�SKDVH��7KLV�SKDVH�LV�ZKHQ�WKH�ILUPV�DUH�

WKLQNLQJ�RI�H[SDQGLQJ��7KH�FRPSDQLHV�QHHG�DGGLWLRQDO�FDSLWDO�LQ�RUGHU�WR�H[SDQG��ZKLFK�FDQ�

EH�DFTXLUHG�WKURXJK�DQ�,32� ,QLWLDO�RZQHUV�FRXOG�DOVR�XVH�WKH�,32�DV�DQ�H[LW�VWUDWHJ\��

$GGLWLRQDOO\��LW�LV�QRW�FHUWDLQ�WKDW�WKH�,32�ILUPV�UHPDLQ RQ�D VWRFN�H[FKDQJH�IRUHYHU��7KHUH�

PD\�DULVH�VLWXDWLRQV�ZKHUH�EX\RXWV��EDQNUXSWF\ RU�GHOLVWLQJ FRXOG�EH�WKH�UHDOLW\��,I�WKH�

FRPSDQ\�LV�GHOLVWHG��LW�LV�XVXDOO\�QRQFRPSOLDQW�ZLWK�WKH�UHJXODWLRQV�RI�WKH�VWRFN�H[FKDQJH�
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�������:K\�FRPSDQLHV�JR�SXEOLF

8QGHUSULFLQJ�LV�FRVWO\�WR�D�ILUP¶V�RZQHU��ZKHUH�VKDUHV�DUH�VROG�IURP�SHUVRQDO�DFFRXQWV�DQG�DW�

D�SULFH�ZKLFK�LV�WRR�ORZ��9DOXH�RI�WKH�VKDUHV�XVXDOO\�VWDELOL]HV�DIWHU�WKH�,32�LV�GLOXWHG

�5HLFKH���������,Q�WKH�IROORZLQJ�SDUDJUDSKV�ZH�ZLOO�SUHVHQW�WKH�LQFHQWLYHV�IRU�FRPSDQLHV�WR�

JR�SXEOLF� *RLQJ�SXEOLF�SURYLGHV�WKH�ILUP�ZLWK�PRUH�FDSLWDO�ZKLOH�DW�WKH�VDPH�WLPH DOORZLQJ�

WKH�RULJLQDO�RZQHUV�WR�GLYHUVLI\�WKHLU�KROGLQJV��7KH�GHFLVLRQ�RI�JRLQJ�SXEOLF�LV�XVXDOO\�GRQH�

E\�VPDOO�DQG�\RXQJ�FRPSDQLHV�VHHNLQJ WR�H[SDQG�WKHLU�FDSLWDO��EXW�DOVR�ODUJH�SULYDWHO\�RZQHG�

FRPSDQLHV�ZKLFK�DVSLUH�WR�EHFRPH�SXEOLFO\�WUDGHG �5HLFKH���������,QYHVWLQJ�LQ�WKH�,32�LV�QRW�

OLPLWHG�WR�LQYHVWRUV�IURP�WKH�FRXQWU\�LQ�ZKLFK�WKH�OLVWLQJ�WDNHV�SODFH��IRUHLJQ�LQYHVWRUV�FDQ�

DOVR�IXQG�DQG�LQYHVW�LQ�WKH�FRPSDQ\��%HLQJ�OLVWHG�PDNHV�LW�HDVLHU�WR�DFTXLUH�FDSLWDO�IURP�

EDQNV�DV H[SODLQHG�E\ 5DMDQ���������5DMDQ�FODLPV�WKH�EDQNV�KROG�DQ�LQIRUPDWLRQDO�DGYDQWDJH�

LQ�ORDQ�QHJRWLDWLRQ EHIRUH�WKH�FRPSDQ\�LV�OLVWHG��7KLV�DV\PPHWULFDO�LQIRUPDWLRQ�LV�GHFUHDVHG�

ZKHQ�WKH�FRPSDQ\�JRHV�SXEOLF��ZKLFK�PDNHV�LW�HDVLHU�IRU�WKH�FRPSDQ\�WR DFFHVV EDQN�ORDQ�

DQG�ORZHU�LQWHUHVW�UDWHV��

7KHUH�DUH�DOVR�PDQ\�RWKHU�UHDVRQV�IRU�EHLQJ�D�FRPSDQ\�DFFHVVLEOH�IRU�WKH�SXEOLF��%HLQJ�OLVWHG�

FRXOG�VLJQDO�WKH�FRPSDQ\¶V�SHUIRUPDQFH��7KH�FRPSDQ\¶V�VWRFN�SULFH�JLYHV�D�UHDGLO\�DYDLODEOH�

PHDVXUH�RI�SHUIRUPDQFH��ZKLFK�FRXOG�EH�XVHG�DV�DQ�LQFHQWLYH�IRU�WKH�PDQDJHPHQW�WR�SHUIRUP�

EHWWHU��5HZDUGLQJ�WKH�PDQDJHPHQW�ZLWK�VWRFN�RSWLRQV�WR�DGMXVW�PDQDJHPHQW�LQFHQWLYH�LQ�

DFFRUG�ZLWK�RZQHUV¶ LQFHQWLYHV��ZRXOG�EHQHILW�ERWK�WKH�FRPSDQ\�DQG�WKH�PDQDJHPHQW�

�%UHDOH\���������6LQFH�WKH�VWRFN�H[FKDQJHV�KDYH�UHJXODWLRQV�WKDW�GHPDQG�D�ODUJH�DPRXQW�RI�

ILQDQFLDO�UHSRUWLQJ�DQG�SXEOLVKLQJ��DQ�,32�LQFUHDVHV�WUDQVSDUHQF\�LQ�WKH�FRPSDQ\��$V�WKHUH�

DUH�PDQ\�SDUWLHV�GHSHQGHQW�RQ�WKH�SHUIRUPDQFH�RI�D�FRPSDQ\��WKLV�LQIRUPDWLRQ�LV�PRQLWRUHG��

,I�WKH�PDQDJHPHQW�PDNHV�PLVWDNHV��WKH�VWRFN�SULFH�ZLOO�TXLFNO\�UHIOHFW�WKH�LQDFFXUDF\��7KLV�

PRQLWRULQJ�WKDW�RFFXUV�ZKHQ�EHLQJ�OLVWHG�FUHDWHV�D�QHHG�IRU�GLVFLSOLQDU\�PHFKDQLVPV�HQVXULQJ�

SURSHU�FRQGXFW�E\�WKH�PDQDJHPHQW��%UHDOH\���������$FFRUGLQJ�WR�%UHDOH\���������E\�JRLQJ�

SXEOLF�WKH�FRPSDQ\�ZLOO�SURWHFW�WKHPVHOYHV�DJDLQVW�KRVWLOH�WDNHRYHUV�DQG�LW�ZLOO�LQFUHDVH�WKH�

SRVVLELOLW\�IRU�WKH�LQLWLDO�RZQHUV�WR�XVH�WKH�,32�DV�DQ�H[LW�VWUDWHJ\�

8QGHUSULFLQJ�DORQH�LV�QRW�WKH�RQO\�FRVW�IRU�WKH�ILUP�FRQFHUQLQJ�DQ�,32��EXW�WKH�HQWLUH�,32�

SURFHVV�UHVXOWV�LQ�FRVWV IRU WKH�LVVXLQJ�ILUP��8QGHUZULWHUV�FKDUJH�D�IHH�ZKLFK�FDQ�EH�

VXEVWDQWLDO�GHSHQGLQJ�RQ�WKH�VL]H�RI�WKH�,32��7KHUH�DUH�DOVR�D�ORW�RI�DGPLQLVWUDWLYH�FRVWV��7KH�



��

SURFHVV�ZLWK�WKH�UHJLVWUDWLRQ�VWDWHPHQW�DQG�SURVSHFWXV�LQYROYHV�OHJDO�FRXQVHO��DFFRXQWDQWV��

DGYLVRUV�DQG�WKH�PDQDJHPHQW¶V WLPH�DQG�DWWHQWLRQ��7KH�VWRFN�H[FKDQJH�FKDUJHV�IHHV�IRU�

OLVWLQJ�FRPSDQLHV�DV�ZHOO��%UHDOH\��������

�������,32V�LQ�1RUZD\

:KHQ�ILUPV�FKRRVH�WR�JR�SXEOLF�LQ�1RUZD\��WKHLU�VKDUHV�DUH�OLVWHG�RQ�2VOR�6WRFN�([FKDQJH��

2VOR�$[HVV�RU 0HUNXU�0DUNHW� &RPSDQLHV�ZKLFK�GR QRW�IXOILO WKH�UHTXLUHG�QHFHVVLWLHV�DQG�

UHJXODWLRQV�RI�D�OLVWLQJ�RQ�WKH�2VOR�6WRFN�([FKDQJH��OLVWV RQ�2VOR�$[HVV� 0HUNXU�0DUNHW�LV�WKH�

VPDOOHVW�H[FKDQJH�DQG�KDV�PRUH�VLPSOLILHG�RQJRLQJ�REOLJDWLRQV�WKDQ�WKH�RWKHU�WZR��,W LV�QRW�D�

UHJXODWHG�PDUNHW��EXW�D�VR�FDOOHG�PXOWLODWHUDO�WUDGLQJ�IDFLOLW\��07)��ZKHUH�VWRFNV�FDQ�EH�

SXUFKDVHG�WKURXJK�WKH�VWRFNV�WUDGLQJ�V\VWHP�DQG�XQGHU�WKH�VWRFNV�PDUNHW�VXUYHLOODQFH��+HQFH��

0HUNXU�0DUNHW�LV�D�SODFH�XVHG�E\�UHODWLYHO\�VPDOO�RU�QHZ�FRPSDQLHV �2VOR�%¡UV������D���7KH�

GHYHORSPHQW�LQ�OLVWLQJV�RQ�DOO�WKH�WKUHH�H[FKDQJHV�IURP������WR������LV�LOOXVWUDWHG LQ�WKH�

GLDJUDP�EHORZ��

&KDUW����1XPEHU�RI�QHZ�OLVWLQJV�RQ�WKH�1RUZHJLDQ�6WRFN�([FKDQJHV�IURP������WR�������6RXUFH���2VOR�%¡UV������E�

7KH�FKDUW�VKRZV�WKH�QXPEHU�RI�OLVWLQJV�HDFK�\HDU�IRU�DOO�WKUHH�H[FKDQJHV�IRU�D����\HDU�WLPH�

SHULRG��7KH�GLDJUDP�LOOXVWUDWHV�WKDW�WKH�,32�PDUNHW�UHPDLQHG�F\FOLFDO�RYHU�RXU�WLPH�IUDPH��

7KH�QXPEHU�RI�OLVWLQJV�RQ�2VOR�6WRFN�([FKDQJH�VHHPV WR�EH�OLQNHG�WR�WKH�VWDWH�RI�WKH�ZRUOG�



��

HFRQRP\��2QH�FDQ�VHH�ERWK�WKH�EXUVW�RI�WKH�GRW�FRP�EXEEOH�DQG�WKH�ILQDQFLDO�FULVLV�ZKHUH�

WKHUH�ZHUH�PDQ\�,32V�LQ�WKH�\HDUV�EHIRUH��%\�WKH�ORRNV�RI�WKH�FKDUW��WKH�HQWUDQFH�RI�2VOR�

$[HVV�PD\�KDYH�WDNHQ�RYHU�VRPH�RI�WKH OLVWLQJV�ZKLFK�ZRXOG�QRUPDOO\�RFFXU RQ�2VOR�6WRFN�

([FKDQJH� 2XU�LQWHUSUHWDWLRQ�LV�WKDW�FRPSDQLHV�GR�QRW�ZDLW�XQWLO�WKH\�PHHW�WKH�QHFHVVDU\�

UHTXLUHPHQWV IRU�2VOR�6WRFN�([FKDQJH�ZKHQ�WKH\�FDQ�OLVW�RQ�2VOR�$[HVV� ,Q�DGGLWLRQ��,32�

DFWLYLW\�KDV�VKRZQ�WR�YDU\�JUHDWO\�RYHU�WLPH��VXSSRUWLQJ�,EERWVRQ�DQG�-DIIH��������ILQGLQJV�

DURXQG�KRW�DQG�FROG�PDUNHWV��ZKLFK�ZLOO�EH�H[SODLQHG�LQ�VHFWLRQ�������

1RUZD\¶V�HFRQRP\�LV�KLJKO\�HQHUJ\�GRPLQDQW��ZKHUH�WKH�RLO�DQG�JDV�LQGXVWU\�KROG�D�ODUJH�

VKDUH�RI�WKH�WRWDO�1RUZHJLDQ�VWRFN�PDUNHW��2XU SLH�FKDUW KLJKOLJKWV WKDW WKH�RLO�DQG�JDV�

LQGXVWU\�FRUUHVSRQG WR�����RI�ILUPV�OLVWHG�RQ�WKH�1RUZHJLDQ�VWRFN�H[FKDQJH��7KH VHFRQG�

ODUJHVW�LQGXVWU\�LV�,QGXVWULDOV��SURYLGLQJ�����RI�WKH�FRPSDQLHV�OLVWHG�LQ�1RUZD\��2LO�	�*DV�

DQG�,QGXVWULDOV�DUH IROORZHG�E\�WHFKQRORJ\��FRQVXPHU�JRRGV�DQG�ILQDQFLDOV�SURYLGLQJ�URXJKO\�

����SHU�LQGXVWU\��7R�FDWHJRUL]H�WKH�,32�ILUPV�WR�UHOHYDQW LQGXVWULHV��ZH�KDYH�XVHG WKH�

LQGXVWU\�FODVVLILFDWLRQ�EHQFKPDUN�FRGHV��,&%���,&%�FRGHV�DUH�XVHG�IRU�WKH�FDWHJRUL]DWLRQ�DQG�

FRPSDULVRQ�RI�FRPSDQLHV�E\�LQGXVWU\�DQG�VHFWRUV��7KLV�DOORZV�XV�WR�FRPSDUH�WKH�FRPSDQLHV�

WKURXJK�IRXU�KLHUDUFKLFDO�OHYHOV�RI�LQGXVWU\�FODVVLILFDWLRQ��ZKHUH�ZH�KDYH�FKRVHQ�WR�XVH�WZR�RI�

WKHP �IWVHUXVVHOO�FRP��

7KH�EDU�FKDUW�VKRZV�WKH�QXPEHU�RI�QHZ�OLVWLQJV�IRU�HDFK�LQGXVWU\�LQ RXU�WLPHIUDPH��7KLV�FKDUW�

LV�LQ�OLQH�ZLWK�RXU�SLH�FKDUW��ZKHUH�RLO�DQG�JDV�DUH�WKH�ODUJHVW�LQGXVWU\ FRQWULEXWRU��+RZHYHU�

&KDUW����7KH�LQGXVWULHV�IURP�WKH�VWRFN�H[FKDQJHV�DUH�
DFFRUGLQJ�WR�,&%�FODVVLILFDWLRQ�

&KDUW����,32V�IURP�RXU�GDWDVHW SHU�LQGXVWU\�



��

WKHUH�DUH�VRPH�GLIIHUHQFHV�EHWZHHQ�WKH WZR�FKDUWV� ,Q�WKH�EDU�FKDUW� LQGXVWULDOV KDYH�DQ�

LQFUHDVHG�QXPEHU RI�,32V��ZKLFK�ZLOO�FOHDUO\�DIIHFW�WKH�GLVWULEXWLRQ��HVSHFLDOO\�LI�LW�LV�JRLQJ�WR�

EH�DQ�XSZDUG�WUHQG��6HYHUDO�RI�WKH�RWKHU�LQGXVWULHV�DUH�RYHU�UHSUHVHQWHG�DPRQJ�WKH�,32V��

ZKLFK ZLOO�VKRZ�RYHU�WLPH�LQ�WKH�GLVWULEXWLRQ��,QVWHDG�RI�XVLQJ�DQ�LQGXVWU\�FDWHJRU\�QDPHG�

³RWKHU´��FRQVXPHU�JRRGV�DUH D�FRPELQDWLRQ�RI�FRQVXPHU�VWDSOHV�DQG�FRQVXPHU�GLVFUHWLRQDU\�

�������/LVWLQJ�UHJXODWLRQV�LQ�1RUZD\

7KH�FRPSDQLHV�WKDW�ZDQW�WR�EH�OLVWHG�QHHG�WR�VDWLVI\�VWULFW�UHTXLUHPHQWV�IURP�2VOR�6WRFN�

([FKDQJH��&RPPHUFLDO�FULWHULD��VKDUH�VSHFLILF��DFWLYLW\�DQG PDQDJHPHQW�VSHFLILF�DQG�JHQHUDO�

FULWHULD�DUH�DPRQJ�WKH�UHTXLUHPHQWV�WKH�FRPSDQLHV�QHHG�WR�PHHW�EHIRUH�WKH�OLVWLQJ��2VOR�%¡UV��

����E���$GGLWLRQDOO\��LW�LV�D�UHTXLUHPHQW�WKDW�WKH�VWRFNV�VKRXOG�EH�RI SXEOLF�LQWHUHVW�DQG�WKH�

VWRFNV�VKRXOG�EH�H[SHFWHG�WR�EH�VXEMHFW�WR�UHJXODU�WUDGLQJ��7KH�PDLQ�FRPPHUFLDO�FULWHULD�VWDWH�

WKH�PDUNHW�YDOXH�RI�WKH�,32�VKDUHV�VKRXOG�EH�QR OHVV�WKDQ�12.�����PLOOLRQ��$V�IRU�2VOR�

$[HVV��WKH PDUNHW�YDOXH FULWHULD�DUH 12.���PLOOLRQ��ZKLFK�PDNHV�LW�HDVLHU�IRU�VPDOOHU�

FRPSDQLHV�WR�JHW�OLVWHG��7KHUH�DUH�DOVR�FRPPHUFLDO�FULWHULD LQYROYLQJ�OLTXLGLW\��HTXLW\�FDSLWDO��

ILQDQFLDO�OHYHUDJH�DQG�IUHTXHQF\�DQG�TXDOLW\�RI�WKH�FRPSDQ\¶V�ILQDQFLDO�UHSRUWV��2VOR�%¡UV��

����E���7KH�DFWLYLW\�DQG�PDQDJHPHQW�FULWHULRQ�UHTXLUH WKDW�WKH�FRPSDQ\�PXVW�KDYH�H[LVWHG�

DQG�EHHQ�UXQQLQJ�IRU�D�PLQLPXP�RI�WKUHH�\HDUV��2VOR�6WRFN�([FKDQJH�PD\�JUDQW�DQ�

H[HPSWLRQ�LI�WKH�FRPSDQ\�FDQ VLJQLI\�FRQWLQXLW\�LQ�LWV�DFWLYLWLHV�IRU�WKUHH�\HDUV�IRUZDUG�

LQVWHDG��,Q�DGGLWLRQ��PDQDJHPHQW�QHHGV�H[SHUWLVH�DURXQG�SURSHU�PDQDJHPHQW��GLVWULEXWLRQ�RI�

LQIRUPDWLRQ�DQG�SURGXFWLRQ�RI�ILQDQFLDO�DFFRXQWV�DV�ZHOO�DV�FRPSRVLWLRQ�RI�WKH�ERDUG�RI�

GLUHFWRUV�PXVW�EH�LQ�RUGHU�WR�JHW�DFFHSWHG�RQ�WKH�H[FKDQJH��2VOR�%¡UV������E���2VOR�$[HVV�

GRHV�QRW�KDYH�WKH�VDPH�WKUHH�\HDUV�UHTXLUHPHQW�DV�2VOR�6WRFN�([FKDQJH��7KH�UHTXLUHPHQW�RQ�

2VOR�$[HVV�LV�WR�KDYH�VXEPLWWHG�DW�OHDVW�RQH�DQQXDO�RU�LQWHULP�UHSRUW �2VOR�%¡UV������F���

7KH�PDLQ�UHTXLUHPHQW�LQYROYLQJ�WKH�VKDUH�VSHFLILF�FULWHULD�LV�WKDW�DW�OHDVW�����RI�WKH�VKDUHV�LQ�

WKH�FRPSDQ\�QHHGV�WR�EH�GLVWULEXWHG�DURXQG�LQ�WKH�JHQHUDO�SXEOLF��WKLV DSSOLHV�IRU�ERWK WUDGLQJ�

SODWIRUPV��,Q�RWKHU�ZRUGV��QR�PRUH�WKDQ�����RI�D FRPSDQ\¶V�VKDUHV FDQ�EH�KHOG�E\�LQVLGHUV��

,Q�DGGLWLRQ��WKHUH�PXVW�EH�DW�OHDVW�����VKDUHKROGHUV�KROGLQJ�VKDUHV�ZLWK�D�YDOXH�RI�DW�OHDVW�

12.���������2VOR�$[HVV�KDV�OHDQHU�UHTXLUHPHQWV������GLIIHUHQW�VKDUHKROGHUV DUH�UHTXLUHG�WR

KROG WKH�VDPH�SDU�YDOXH��7KH�OLVWHG�VKDUHV�PXVW�EH�IUHHO\�WUDQVIHUDEOH��7KHVH�DUH�WKH�PDLQ�

OLVWLQJ�UHJXODWLRQV�DQG�WKH��³/LVWLQJ�5XOHV�IRU�HTXLWLHV�RQ�2VOR�%¡UV´ �2VOR�%¡UV������E��
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LQFOXGH�VHYHUDO�RWKHU�UHTXLUHPHQWV��&RPSDQLHV�ZKLFK GR�QRW�VDWLVI\�WKHVH�UHTXLUHPHQWV�DQG�

VWLOO�ZDQW�WR�JR�SXEOLF��FDQ DSSO\�IRU�DQ�,32�RQ�0HUNXU�0DUNHW�

�������3OD\HUV�LQYROYHG�LQ�DQ�,32

7KUHH�PDLQ�SDUWLHV�DUH�QHHGHG�WR�SHUIRUP�DQ�,32��7KHVH�DUH�WKH�LVVXHU��WKH�XQGHUZULWHU�DQG�

WKH�LQYHVWRU��,Q�WKLV�VHFWLRQ��HDFK�RI�WKH�SDUWLHV¶�UROHV�DQG�JRDOV�DUH�SUHVHQWHG��

7KH�LVVXHU

7KH�LVVXHU�LV�WKH�FRPSDQ\�JRLQJ�SXEOLF��7KH�LVVXHU¶V�PDLQ�UROH�LV�WR�PDNH�WKH�GHFLVLRQ�RI�

JRLQJ�SXEOLF��SURYLGH�WKH�VWRFNV�ZKLFK�ZLOO�EH�RIIHUHG�LQ�WKH�,32�DQG�WR�FKRRVH�WKH�PRVW�

VXLWDEOH�XQGHUZULWHU WR�SHUIRUP�WKH�,32��

2QH�RI�WKH�LVVXHUV¶ PDLQ�WDUJHW IRU�WKH ,32�LV�WR�JHW�WKH�KLJKHVW�SRVVLEOH�RIIHU�SULFH��ZLWKRXW�

LQIOXHQFLQJ�WKH�VXFFHVV�RI�WKH�,32��,I�WKH�LVVXHU�DQG�WKH�XQGHUZULWHU�FRPH�WR�DQ�DJUHHPHQW�

ZLWK�DQ�RIIHU�SULFH�ZKLFK LV�WRR�ORZ��WKH�LVVXHU�ZLOO�QRW�UHDOL]H�LWV�IXOO�SRWHQWLDO�WR�UDLVH�FDSLWDO��

7KLV�LV�UHIHUUHG�WR�DV�OHDYLQJ�PRQH\�RQ�WKH�WDEOH��,EERWVRQ��5LWWHU 	 6LQGHODU���������5DLVLQJ�

QHZ�FDSLWDO�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�FDVHV IRU�WKH�LVVXHU LQ�WKH�RIIHULQJ�DV�WKH�FRPSDQLHV�

ZLOO�XVH�WKH�IXQGLQJ�WR�JURZ�DQG�EHFRPH�PRUH�HVWDEOLVKHG��7KH�LVVXHU�FDQQRW VHW WKH�RIIHU�

SULFH WRR�KLJK GXH�WR WKH�UHODWLRQVKLS�WR�WKH LQYHVWRUV��$Q RIIHU SULFH�ZKLFK�LV�VHW�WRR�KLJK

LQGLFDWHV ORZHU�XQGHUSULFLQJ�DQG�WKHUHIRUH��QRW�UHZDUGLQJ�WKH�LQYHVWRUV�WDNLQJ WKH ULVN�LQ�WKH�

,32�

7KH�XQGHUZULWHU�

7KH�ILUP�WKDW�ZDQWV�WR�JR�SXEOLF�ZLOO�XVXDOO\�VHHN�DQ�XQGHUZULWHU�RU�D�V\QGLFDWH�RI�

XQGHUZULWHUV��7KH�XQGHUZULWHUV�DUH�WKH�LQYHVWPHQW�EDQNV�SHUIRUPLQJ�WKH�,32�RQ�EHKDOI�RI�WKH�

LVVXLQJ�FRPSDQ\��8QGHUZULWHUV�DUH�XVXDOO\�PDMRU�LQYHVWPHQW�RU�FRPPHUFLDO�EDQNV��ZKHUH�

WKHLU�VXFFHVV�GHSHQGV�RQ�ILQDQFLDO�PXVFOHV�DQG�H[SHULHQFH��%UHDOH\���������7KH�XQGHUZULWHU¶V�

PDLQ�UROH�LV�WR�EX\�WKH�VWRFN�IURP�WKH�LVVXHU�DQG�UHVHOO�WKH�HQWLUH�LVVXH�WR�WKH�SXEOLF��7KH\�DOVR�

DVVLVW�LQ�GHFLGLQJ�WKH�RIIHU�SULFH�DQG�WKH�SULFH�UDQJH��ZKHUH�WKHLU�JRDO�LV�WR�VDWLVI\�ERWK�WKHLU�

FOLHQWHOH��WKH�LVVXHU�DQG�WKH�LQYHVWRUV��$�PRUH�SUHVWLJLRXV�XQGHUZULWHU�LV�SUHIHUDEOH�IRU�WKH�

LVVXHU��EHFDXVH�WKLV�SUHVWLJH�JLYHV�WKH�PDUNHW�D�IDYRXUDEOH�VLJQDO��%XW�WKH�XQGHUZULWHU�KDV�WR�

PDLQWDLQ�WKHLU�SUHVWLJH��PHDQLQJ�WKH\�ZLOO�FKRRVH�ZKLFK�ILUPV�WKH\�ZLOO�WDNH�SXEOLF��7KXV��



��

QHZ�LVVXHUV�VHDUFK�IRU�WKH�EHVW�XQGHUZULWHU�DW�WKH�PRVW�IDYRXUDEOH�FRQGLWLRQV�SRVVLEOH�

�,EERWVRQ��������

7KH�XQGHUZULWHUV PDNH�WKHLU�PRQH\�IURP�DFTXLULQJ�WKH�LVVXHUV¶ VKDUHV�DW�D�GLVFRXQW�WR�WKH�

RIIHU�SULFH��7KLV�LV�ZKHUH�WKH�XQGHUZULWHUV¶ PDUJLQ�LV�FUHDWHG��$�VWXG\�IURP�&KHQ�DQG�5LWWHU�

IURP������IRXQG�WKDW�PRUH�WKDQ�����RI�DOO�,32V�KDG�D�VSUHDG�RI�H[DFWO\����RI�WKH�SURFHHGV��

UHJDUGOHVV�RI�WKH�VL]H�RI�WKH�,32V��8QGHUZULWHUV¶ PDUJLQV�DUH WKHUHIRUH ODUJHU�ZKHQ�WKH�,32�LV�

UHODWHG�WR�D�ELJ�ILUP DQG�FRQVHTXHQWO\�PRUH�DWWUDFWLYH�IRU�WKH�XQGHUZULWHUV��,Q�RUGHU�WR�HDUQ�

WKHLU�����WKH�XQGHUZULWHU�QHHGV�WR�VHOO�RXW�DOO�RI�WKH�LVVXHG�VWRFNV��7KLV�FUHDWHV�DQ�LQFHQWLYH�WR�

VHW�WKH�RIIHU�SULFH�ORZ�WR�LQFUHDVH�GHPDQG�RI�WKH�VWRFN��,VVXHUV�XVXDOO\�UDLVH�FDSLWDO�WKURXJK�DQ�

,32�RQFH�LQ�WKHLU�OLIH��7KH�XQGHUZULWHUV�DUH�LQYROYHG�LQ�WKH�,32�EXVLQHVV��PHDQLQJ�WKH\�

FDQQRW�SULFH�WKH�RIIHU�WRR�ORZ�LQ�IHDU�RI�UXLQLQJ�WKHLU�UHSXWDWLRQ��%\�GHFUHDVLQJ WKHLU�SRVLWLRQ�

DV�UHSXWDEOH XQGHUZULWHUV��WKH\�PLJKW�ORVH�EXVLQHVV�IURP�RWKHU�LVVXLQJ�FRPSDQLHV�LQ�WKH�

IXWXUH��

&KDUW ���8QGHUZULWHU�LQYROYHPHQWV�LQ�,32V LQ�RXU�GDWDVHW�

7KH�LQYHVWRU

,QYHVWRUV�FDQ�EH�GLYLGHG�LQWR�WZR�JURXSV��LQVWLWXWLRQDO�DQG�UHWDLO�LQYHVWRUV��,QVWLWXWLRQDO

LQYHVWRUV�DUH�KHGJH�IXQGV��EDQNV��SHQVLRQ�IXQGV��PXWXDO�IXQGV�RU�LQVXUDQFH�FRPSDQLHV� 7KHLU�

UHWXUQV�IURP�,32V�FDQ�H[FHHG�WKH�UHWDLO�LQYHVWRUV¶�UHWXUQV�DV�WKH\�RIWHQ�UHFHLYH�ODUJHU�

DOORFDWLRQV�DQG�FRQWULEXWH�ZLWK�ODUJHU�LQYHVWPHQWV�LQ�,32V� ,QVWLWXWLRQDO�LQYHVWRUV�KDYH�WKH�

VXSHULRU�LQIRUPDWLRQDO�DGYDQWDJH�DERXW�YDOXDWLRQ�DQG�ILQDQFLDO�LQVLJKW��+DQOH\�	�:LOKHOP��

�������,Q�DGGLWLRQ��LQVWLWXWLRQDO�LQYHVWRUV�FRXOG�EH�LQ�EXVLQHVV�ZLWK�WKH�XQGHUZULWHU�RU�EH�



��

NQRZQ�DVVRFLDWHV�IURP�HDUOLHU��ZKLFK�FRXOG�EH�EHQHILFLDO�IRU DOORFDWLRQ�RI VKDUHV�LQ�SRSXODU�

XQGHUSULFHG�,32V��5HWDLO�LQYHVWRUV�DUH�XVXDOO\�VPDOO��UHJXODU�DQG�SULYDWH�LQYHVWRUV� KHQFH�WKH\�

ZRXOG�QRW�KDYH�WKH�VDPH�EX\LQJ�SRZHU�DV�LQVWLWXWLRQDO�LQYHVWRUV�

7KH�WZR�JURXSV�RI�LQYHVWRUV�KDYH�WKH�VDPH�PDLQ�JRDO�DQG�LQFHQWLYHV�ZKHQ�HQWHULQJ�DQG�

LQYHVWLQJ�LQ�,32V� WKH\�ZDQW�ODUJH�DOORFDWLRQV�LQ XQGHUSULFHG ,32V�DQG�VWD\�FOHDU�RI

RYHUSULFHG�,32V��7R�VXFFHHG�ZLWK�WKLV VWUDWHJ\� WKH\�QHHG�UHOHYDQW LQIRUPDWLRQ�DERXW�WKH�,32�

DQG�DOORFDWLRQV�RI�VWRFNV�IURP�WKH�XQGHUZULWHU��:LWK�D�SRSXODU�VWRFN��ZKHUH�PDQ\�LQYHVWRUV�

FRPSHWH�IRU�WKH�VDPH�QXPEHU�RI�VKDUHV��LW�FRXOG�EH�GLIILFXOW�DFTXLULQJ�WKH�GHPDQGHG�QXPEHU�

RI�VKDUHV��6LQFH�DOORFDWLQJ�VKDUHV�LV�WKH�XQGHUZULWHU¶V UHVSRQVLELOLW\��LW�FRXOG�EH�DQ�DGYDQWDJH�

IRU�WKH�LQYHVWRUV�WR�KDYH�D�JRRG�UHODWLRQVKLS�ZLWK�WKH�XQGHUZULWHU��%UHDOH\��������

�������7KH�,32�SURFHVV

7KH�,32�SURFHVV�VWDUWV�ORQJ�EHIRUH�WKH�OLVWLQJ�GDWH�DQG�WKH�LVVXLQJ�FRPSDQLHV�QHHG�WR�DFFRXQW�

IRU ���� ���ZHHNV�DFFRUGLQJ�WR�5HLFKH�������� 7KLV�WLPH�SHULRG�ZLOO�YDU\�GXH�WR GHSHQGHQF\

RQ�DFWXDO�PDUNHW�FRQGLWLRQV�DQG�RWKHU�IDFWRUV��7KH�,32�SURFHVV�LV�LQ�GHWDLO�VXPPHG�XS�E\�

2OLYHU�5HLFKH��������DV�D�WLPHOLQH�RI�IRXU�SKDVHV�WKDW�FDQ�EH�DSSOLHG�WR�DOO�,32�SURFHVVHV�

3KDVH�,��3UHSDUDWLRQ�RI�WKH�,32

7KH�ILUVW�VWHS�LV�WR�VHOHFW�DQ�DSSURSULDWH�XQGHUZULWHU��$V�PHQWLRQHG�EHIRUH��D�V\QGLFDWH�RI�

XQGHUZULWHUV�LV�WKH�PRVW�FRPPRQ�DSSURDFK� ZKHUH�WKH�OHDG�XQGHUZULWHU�LV�LQ�FKDUJH�RI�WKH�

SURFHVV��7KH�OHDG�XQGHUZULWHU�ZLOO�FRRUGLQDWH�WKH LQYROYHG�SDUWLHV�LQ�WKH�SURFHVV�DQG�DOVR

FKRRVH ZKLFK�PHWKRG�WR�XVH�UHJDUGLQJ�WKH�RIIHULQJ�DQG�GDWH�RI�WKH�,32�

3KDVH�,,��6WUXFWXULQJ�	�9DOXDWLRQ

:KHQ�WKH�LVVXHU DQG�LWV�XQGHUZULWHUV�PRYH�LQWR�WKH�VHFRQG�SKDVH��WKH�SUHSDUDWLRQ�RI�

FRQGXFWLQJ�GXH�GLOLJHQFH�DQG�D�FRPSDQ\
V�SURVSHFWXV EHFRPHV�WKH�PDLQ�WDVN��,Q�RUGHU�WR�EH�

EHVW�SUHSDUHG��GXH�GLOLJHQFH�LV�QHHGHG�WR�SURYLGH�DFFXUDF\��FRPSOHWHQHVV�DQG�WUXWKIXOQHVV�

FRQFHUQLQJ WKH�FRPSDQ\¶V�UHJLVWUDWLRQ�VWDWHPHQW��5HLFKH��������S�������'XH�GLOLJHQFH�ZLOO�

KHOS�WKH�XQGHUZULWHUV�DQG�RWKHU�DGYLVRUV�WR�IXOO\�XQGHUVWDQG�WKH�FRPSDQ\¶V�SURVSHFWV�EHIRUH�

JRLQJ�SXEOLF��7KH�SURVSHFWXV SUHVHQWV DQ�RIILFLDO�YHUVLRQ�RI�WKH�RIIHU�SULFH�IRU�WKH�LQYHVWRUV�

DQG�FRQWDLQV�WKH�ILQDQFLDO�VWDWHPHQWV�DV�ZHOO��7KH�OHDG�XQGHUZULWHU�KDV WKH�IXOO�UHVSRQVLELOLW\�



��

RI�JDWKHULQJ�DOO�UHOHYDQW�LQIRUPDWLRQ WKURXJK�WKH�GXH�GLOLJHQFH�DQG�WR�H[SUHVV�LW�LQ�WKH�

SURVSHFWXV��

9DOXDWLRQ�XQFHUWDLQW\�LV�RQH�RI�WKH�FKDOOHQJLQJ�VWHSV�LQ�WKLV�SKDVH�IRU�WKH�XQGHUZULWHU��7R�VHW�D�

VXLWDEOH�SULFH�UDQJH��WKH�LVVXHU�QHHGV�D�YDOXDWLRQ�RI�WKH�VWRFN��$�PHWKRG�XVHG�E\�WKH�

XQGHUZULWHUV�LV�FDOOHG�URDGVKRZ��5RDGVKRZV DUH�YLHZHG�DV D�VDOHV�SLWFK�DQG�D�SUHVHQWDWLRQ�LQ�

YDULRXV�ORFDWLRQV�WR�UHDFK�RXW�WR�GLIIHUHQW�LQYHVWRUV� ZKHUH�WKH�LQYHVWRUV�FDQ�PDNH�QRQ�

ELQGLQJ�ELGV��LQ�RUGHU�WR�GHWHUPLQH�WKH�SULFH�UDQJH�DQG�ODWHU�WKH�RIIHU�SULFH �'HORRI�

0DHVHQHLUH�	�,QJKHOEUHFKW���������7KH�XQGHUZULWHU�ZLOO�JHW�D�VHQVH�RI�WKH�GHPDQG�IRU�WKH�

,32�DIWHU�WKH�QRQ�ELQGLQJ�ELGV��7KLV�SURFHVV�LV�FDOOHG�ERRNEXLOGLQJ�SURFHVV��:LWKRXW�D�PDUNHW�

YDOXH�IRU�WKH�VKDUHV��WKH�XQGHUZULWHU�KDV�WR�YDOXH WKH�VKDUHV�EDVHG�RQ�LQIRUPDWLRQ�DERXW�WKH�

LVVXHU��GHPDQG�IURP�WKH�ERRNEXLOGLQJ�SURFHVV�DQG�WKH�FXUUHQW PDUNHW VWDWH��7KHVH�IDFWRUV�ZLOO�

LPSDFW�WKH�YDOXDWLRQ�RI�WKH�ILUP DQG PDNHV�WKH�YDOXDWLRQ�DQG�HYHQWXDO�SULFH�VHWWLQJ�D�FUXFLDO�

SDUW�

7KH�PRVW�FRPPRQ YDOXDWLRQ�PHWKRGV�DUH�WKH�GLVFRXQWHG�IUHH�FDVK�IORZ�PHWKRG�DQG�WKH�

PXOWLSOH�PHWKRG��ZKLFK�LV�YDOXDWLRQ�WKDW�UHO\�RQ�PXOWLSOHV�IURP�FRPSDUDEOH�FRPSDQLHV�WKDW�

DUH�DOUHDG\�OLVWHG �5HLFKH��������S�������0RVW�RI�WKH�OHDG�XQGHUZULWHUV�FKRRVH�WKH�PXOWLSOH�

PHWKRG�DV�LW�LV�OHVV�WLPH�FRQVXPLQJ��IOH[LEOH�DQG�LW�LV�DEOH�WR�GHDO�ZLWK�ILUP�FKDUDFWHULVWLFV��

7KH�PRVW�XVHG�PXOWLSOH�LV�SULFH�HDUQLQJV UDWLR��5HLFKH��������S������

3KDVH�,,,��0DUNHWLQJ�	�5RDGVKRZ

$IWHU�WKH�YDOXDWLRQ��WKH�PDUNHWLQJ�SURFHVV�EHJLQV��7KLV�SURFHVV�KDV�IRXU�VWDJHV�ZKHUH�

SUHSDULQJ�WKH�PHGLD�LV�WKH�ILUVW�VWDJH��7KH�QH[W�VWDJH�LV�D�UHVHDUFK�DQDO\VW EULHILQJ�

8QGHUZULWHUV�DUUDQJH�PHHWLQJV�ZKHUH WKH�FRPSDQ\�SUHVHQWV�GHWDLOHG�ILQDQFLDO�DQG�VWUDWHJLF�

LQIRUPDWLRQ�WR�SUHSDUH�UHVHDUFK�DQDO\VWV�IRU�GHWDLOHG�UHVHDUFK��5HLFKH��������S�������7KLV�LV�DQ�

LPSRUWDQW�VWDJH�ZKHUH�DQDO\VWV WDNH�WKH�FRPSDQ\
V�SURVSHFWXV�LQWR�FRQVLGHUDWLRQ�ZKLFK�ZLOO�

HYHQWXDOO\�UHIOHFW�WKH�LQYHVWRU
V�RSLQLRQ��3UH�PDUNHWLQJ�WR�NH\�LQYHVWRUV�DQG�WKH�PHGLD�

WKURXJK�³ZDUP�XS´�PHHWLQJV�LV�WKH�QH[W�VWDJH��+HUH��WKH�XQGHUZULWHU�ZLOO�JHW�IHHGEDFN�NQRZQ�

DV�WKH�³LQYHVWRU�HGXFDWLRQ´�SKDVH��5HLFKH��������S�������ZKLFK�LV�HVVHQWLDO�IRU�WKH�VXFFHVV�RI�

WKH�URDGVKRZ��7KLV IHHGEDFN�LV XVHG�WR�LGHQWLI\ WKH�FRPSDQ\¶V�FULWLFDO�DVSHFWV DQG�WR�VHW�D�

ILQDO�SULFH�UDQJH�LQ�WKH�,32��7KH�ODVW�VWHS�LQ�WKLV�SKDVH�LV�WKH�DFWXDO�URDGVKRZ��ZKLFK�XVXDOO\�
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KDSSHQV�WZR�ZHHNV�EHIRUH�WKH�,32��

3KDVH�,9��3ULFLQJ�	�7UDGLQJ

,Q�SKDVH�IRXU��DOO�WKH�XQGHUZULWHUV�FRPELQH�WKH�JDWKHUHG�LQIRUPDWLRQ�WR�VHW�WKH�RIIHU�SULFH��

7KHUH�DUH�WKUHH�SULFLQJ�RSWLRQV��ZKHUH�ERRNEXLOGLQJ�LV�WKH�PRVW�FRPPRQ�RSWLRQ�IRU�WKH

1RUZHJLDQ�H[FKDQJHV��7KH�UHPDLQLQJ�RSWLRQV�DUH�DXFWLRQ�RU IL[HG�SULFH��ZKLFK�LV�UDUHO\�XVHG�

LQ�1RUZD\�DQG�WKHUHIRUH�RQO\�PHQWLRQHG��$IWHU�WKH�RIIHU�SULFH LV�VHW��LQYHVWRUV�VXEVFULEH WR�WKH�

VKDUH��5HLFKH��������S�������,I�WKH�,32�LV�LQ�KLJK�GHPDQG ZLWK PDQ\�VXEVFULELQJ�LQYHVWRUV��WKH�

,32�ZLOO�EH�RYHUVXEVFULEHG��8QGHUZULWHUV�ZLOO�WKHQ�DOORFDWH�WKH�VKDUHV�EDVHG�RQ�WKH�ELGV�IURP�

WKH�ERRNEXLOGLQJ�SURFHVV��ZKLFK ZLOO�EH�HODERUDWHG�DW VHFWLRQ�������

:KHQ�WKH�FRPSDQ\�DQG�LWV�XQGHUZULWHUV�DUH�WKURXJK�WKH�IRXU�SKDVHV��WKH�LVVXHU�LV�UHDG\ WR JR�

SXEOLF RQ�WKH�OLVWLQJ�GDWH��8VXDOO\��LW�LV LQYHVWRUV�ZKLFK�GLG�QRW�UHFHLYH�VKDUHV�LQ�WKH�

ERRNEXLOGLQJ�SURFHVV�WKDW�EX\�VKDUHV��'XH�WR�UHFXUULQJ�XQGHUSULFHG ,32V��LQYHVWRUV�WDNH�

DGYDQWDJH�RI�WKH�VLWXDWLRQ�DQG�VHOO�DIWHU�WKH�ILUVW�GD\�RI�WUDGLQJ��KRSHIXOO\�DW�D�KLJKHU�SULFH��

7KLV�DFWLYLW\�LV�NQRZQ�DV�³IOLSSLQJ´��&KHQ��������

�������,32�8QGHUSULFLQJ

6LQFH�WKH�HDUO\���V��DFDGHPLFV�DQG�HQWKXVLDVWV�ZLWKLQ�WKH�ILQDQFLDO�PDUNHWV�KDYH�UDLVHG�

DZDUHQHVV�DURXQG�,32�XQGHUSULFLQJ��$�VLPSOLILHG�YHUVLRQ�RI�XQGHUSULFLQJ�LV WKDW QHZO\ LVVXHG�

FRPSDQLHV�KDYH�VHW�DQ�RIIHU�SULFH�ZKLFK�LV�WRR�ORZ��7KLV�ZLOO�XVXDOO\�OHDG�WR�VLJQLILFDQW�SULFH�

DSSUHFLDWLRQV�RQ�WKH�ILUVW�GD\�RI�WUDGLQJ��,Q�RWKHU�ZRUGV��WKLV�UHVXOWV�LQ�D�ODUJH�ZHDOWK�ORVV��

ZKHUH�WKH�LVVXHU OHDYH�PRQH\�RQ�WKH�WDEOH�LQVWHDG�RI�YDOXLQJ�WKH�VWRFNV�WR�WKHLU�WUXH�YDOXH��

)URP�D ILQDQFLDO�SHUVSHFWLYH�WKLV�VHHPV�LUUDWLRQDO��EXW�,32�XQGHUSULFLQJ�KDV�EHHQ�D�FOHDU�

SKHQRPHQRQ DOO�DURXQG�WKH�ZRUOG�DQG�KDV�EHHQ�SURYHQ�E\�D�YDVW�QXPEHU�RI HPSLULFDO�

HYLGHQFHV��,32�XQGHUSULFLQJ�LV�D�GLUHFW�YLRODWLRQ�RI�WKH�HIILFLHQW�PDUNHW�K\SRWKHVLV��ZKLFK�

LQGLFDWHV�WKDW�WKH�PDUNHW�SULFHV�UHIOHFW�DOO�NQRZOHGJH��LPSO\LQJ ]HUR RU ORZ�GHYLDWLRQ RQ WKH�

ILUVW�GD\ FORVLQJ�SULFH� �5HLFKH��������S������

,Q�RUGHU�WR�PHDVXUH�XQGHUSULFLQJ��RQH�FDQ�VLPSO\�WDNH�WKH�GLIIHUHQFH�EHWZHHQ�WKH�RIIHU�SULFH�

DQG�ILUVW�GD\�FORVLQJ�SULFH�DQG�PXOWLSO\�LW�ZLWK�WKH�QXPEHU�RI�VKDUHV�LQYROYHG�LQ�WKH�RIIHULQJ�

�$GDPV��7KRUQWRQ�	�+DOO���������7KLV�LV�UHIHUUHG�WR�DV�PRQH\�OHIW�RQ�WKH�WDEOH��,W�LV�DOVR�
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SRVVLEOH�WR�PHDVXUH�LW�DV�WKH�SHUFHQWDJH�UHWXUQ�RQ�WKH�ILUVW�GD\�RI�WUDGLQJ�UHODWLYH�WR�WKH�RIIHU�

SULFH��,W�LV�LPSRUWDQW�WR�DGMXVW�WKH�UHWXUQ�IRU�PDUNHW�PRYHPHQWV�WR�VHSDUDWH�WKH�XQGHUSULFLQJ�

IURP�PDUNHW�HIIHFWV� 7KLV�PHDVXUH�LV�FDOOHG DGMXVWHG LQLWLDO�UHWXUQ�

�������'LVDGYDQWDJHV�ZLWK�,32V

&RPSDQLHV�WDNH�ULVN�H[SRVXUH�LQWR�FRQVLGHUDWLRQ�GXULQJ�WKH�,32�SURFHVV��3ULRU�WR�WKH�,32��

WKHUH�DUH�GLUHFW�DQG�LQGLUHFW�FRVWV�UHODWHG�WR�WKH�,32��7KH�GLUHFW�FRVWV�DUH�PRUH�RU�OHVV�

SUHGLFWDEOH�VXFK�DV�VWRFN�H[FKDQJH DQG UHJLVWUDWLRQ�IHHV��SUH�PDUNHWLQJ�DFWLYLWLHV��LQYHVWRU�

UHODWLRQ�DFWLYLWLHV��OHJDO DQG�XQGHUZULWHU IHHV��$�VWXG\�IURP�'UDKR��������DUJXHG�WKDW�WKHVH�

FRVWV�YDU\ EHWZHHQ�������LQ�*HUPDQ\��DQG����IRU�LVVXHV�XS�WR�����PLOOLRQ�LQ�WKH�8�6��

�5HLFKH��������S�������,QGLUHFW�FRVWV�LQYROYH�SXEOLFLW\�FRVWV�DQG�PDQDJHPHQW�WLPH�IRU�

UHJXODWLRQV�DQG�UHVWULFWLRQV�LQ�WKH�,32�PDUNHW� 7KH�PRVW�VLJQLILFDQW�DQG�GLVFXVVHG�LVVXH�

FRQWDLQLQJ�LQGLUHFW�FRVWV�LV�WKH�FRVWV�RI�WKH�DFWXDO�XQGHUSULFLQJ��,W�LV�DOVR�LPSRUWDQW�WR�NQRZ�

WKDW�WKH�FRPSDQ\�JRHV�IURP�EHLQJ�FRQWUROOHG�E\�D�KDQGIXO�RI�VKDUHKROGHUV�WR�D�YDVW�QXPEHU�RI�

VKDUHKROGHUV��7KH�RULJLQDO�RZQHUV�DQG�IRXQGHUV�YRWLQJ�ULJKWV�ZLOO�EH�WKLQQHG�RXW�ZLWK�WKH�

HQWUDQFH�RI�QHZ�LQYHVWRUV�DQG�ZLOO�ORVH�VRPH�RI�WKH�FRQWURO�RI�WKH�FRPSDQ\��

�����(PSLULFDO�ILQGLQJV�RI�XQGHUSULFLQJ

)RU�WKH�XQGHUSULFLQJ WKHRULHV WR�EH�UHOHYDQW��WKH\ QHHG�WR�EH�VXSSRUWHG�E\�HPSLULFDO�HYLGHQFH��

0DQ\�DXWKRUV�KDYH�VWXGLHG�WKH�XQGHUSULFLQJ�SKHQRPHQRQ�DOO�RYHU�WKH�ZRUOG��ZKLFK�ZH�ZLOO�

HODERUDWH�EHORZ��7KHUH�LV DOVR�HYLGHQFH�WKDW�,32�DFWLYLW\�YDULHV�LQ�GLIIHUHQW�SHULRGV�IROORZLQJ�

WKH�ZRUOG�WUHQGV�DQG�GLIIHUV�EHWZHHQ�LQGXVWULHV� 7KLV�VHFWLRQ ZLOO�GHVFULEH�WKH�GLIIHUHQW�

HPSLULFDO�ILQGLQJV��

����� (PSLULFDO�ILQGLQJV�RI�XQGHUSULFLQJ�RQ�D�JOREDO�EDVLV

7KH�ILUVW�REVHUYDWLRQV�RI�XQGHUSULFLQJ�ZHUH�GRQH�E\�5HLOO\�DQG�+DWILHOG�LQ�������7KHLU�VWXG\�

IRXQG�������DYHUDJH�VKRUW�WHUP UHWXUQ UHODWHG�WR�'-,$�RQ�WKH�1HZ�<RUN�6WRFN�([FKDQJH�IRU�

QHZO\�LVVXHG�VKDUHV�LQ�WKH�WLPH�SHULRG������������7KH\�DUJXH�WKDW�VRPH�RI�WKH�UHDVRQV�IRU�

XQGHUSULFLQJ�LV�WKH�VDPH�ZH�XVH�WR�H[SODLQ�XQGHUSULFLQJ�WRGD\��9DOXDWLRQ�XQFHUWDLQW\�DQG�WKH�

SUREDELOLW\�WKDW�WKH�LVVXH�ZLOO�EH�VXFFHVVIXO�LV�KLJKHU�GXH�WR�XQGHUSULFLQJ��,W�LV�GHILQHG�DV�

VXFFHVVIXO�LI�LW�LV�RYHUVXEVFULEHG�DQG�RU�LQFUHDVHV�LQ�SULFH�VRRQ�DIWHU�WKH�RIIHULQJ��5HLOO\��

+DWILHOG���������$W�D�ODWHU�SRLQW�LQ�WKH�PLG�VHYHQWLHV��/RJXH��������DQG�,EERWVRQ¶V �������
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ILQGLQJV�KLJKOLJKWHG�WKDW�RIIHU�SULFHV�ZHUH�VHW�WRR�ORZ��ZKLFK�FDXVHG�ODUJH�UHWXUQV�LQ�WKH�8�6�

DW�WKH�ILUVW�GD\�RI�WUDGLQJ�

0RUH�UHFHQW�VWXGLHV�KDYH�IXUWKHU�LQYHVWLJDWHG�KRZ�XQGHUSULFLQJ�ZRUNV�LQ�WKH�8�6��5LWWHU�DQG�

:HOFK¶V��������IXUWKHU�UHVHDUFK�IRXQG�WKH�LQLWLDO�UHWXUQ�WR�YDU\�JUHDWO\��7KHLU�VWXG\�VWDUWHG�LQ�

WKH���V�ZKHUH�WKH\�IRXQG�DQ�DYHUDJH�RI������WKDW�KDG�LQFUHDVHG�WR�������LQ�WKH�HDUO\���V��

7KH�LQLWLDO�UHWXUQ�SHDNHG�LQ�WKH�PLOOHQQLXP�VKLIW�DW������EHIRUH�LW�GUDVWLFDOO\�GURSSHG�WR�����

LQ������GXH�WR�WKH�EXUVW�RI�WKH�GRW�FRP�EXEEOH��5LWWHU�	�:HOFK���������7KHUH�LV�DOVR�HYLGHQFH�

RI�XQGHUSULFLQJ�RXWVLGH�WKH�8�6��VPDOOHU�VDPSOHV�FRXOG�PDNH�WKH�UHVHDUFK�PRUH�TXHVWLRQDEOH��

5LWWHU�KDV�DOVR�GRQH�VWXGLHV�DEURDG�LQ�RUGHU�WR�FRPSDUH�KRZ�LQLWLDO ,32�UHWXUQV�YDU\�IURP�

FRXQWU\�WR�FRXQWU\��+LV�VWXG\�IURP������SXW�1RUZHJLDQ�,32V�RQ�WKH�ORZ�HQG�RI�WKH�PHDQ��

ZKLOH�REVHUYLQJ�H[WUHPH�FDVHV�RI�,32�LQ�&KLQD��0DOD\VLD�DQG�%UD]LO�ZLWK����������������

DQG�������UHVSHFWLYHO\�RQ�DYHUDJH��5LWWHU���������7KH�FKDUW EHORZ�VKRZV�WKH�DYHUDJH�,32�

UHWXUQ�IRXQG�LQ�VRPH�VHOHFWHG�FRXQWULHV�IURP�(XURSHDQ�FRXQWULHV�ZLWK�VLPLODULWLHV�WR�WKH�

1RUZHJLDQ�VWRFN�PDUNHWV�DQG�VRPH�RXWOLHUV�WR�VKRZ�KRZ�(XURSHDQ�FRXQWULHV�XQGHUSULFH�

&KDUW����3HUFHQWDJHV RI�XQGHUSULFLQJ�LQ�VHOHFWHG�FRXQWULHV�LQ�(XURSH�DQG�WKH�86��6RXUFH���5LWWHU�������

0DQ\�RI�WKH�(XURSHDQ�FRXQWULHV�DUH�LQFOXGHG�LQ�WKH�FKDUW�ZLWK�KLJK�YDULDWLRQ�LQ�XQGHUSULFLQJ��

7KH�6ZHGLVK�DQG�'DQLVK�PDUNHWV�DUH�UHJDUGHG DV�VLPLODU�WR�WKH�1RUZHJLDQ�VWRFN PDUNHW��EXW�



��

WKH�GHJUHH�RI�XQGHUSULFLQJ�LV�VXEVWDQWLDOO\ GLIIHUHQW��(PLOVHQ��3HGHUVHQ�DQG�6 WWHUQ�������

VWXGLHG�XQGHUSULFLQJ�IURP������WR������LQ�1RUZD\�DQG�IRXQG�DQ�LQLWLDO�UHWXUQ�RI��������$�

PRUH�UHFHQW�VWXG\�ZLWK�D�ELJJHU�VDPSOH�VL]H�IURP������WR������E\�/RXJKUDQ��5LWWHU�DQG�

5\GTYLVW��������IRXQG�DQ�DYHUDJH�XQGHUSULFLQJ�RI�������$QG�WKH�LQLWLDO�UHWXUQ�NHSW�

GHFUHDVLQJ�LQ�D�ZRUNLQJ�SDSHU�E\ )MHVPH��������ZKHUH�KH�IRXQG�DQ�LQLWLDO�UHWXUQ�RI����IURP�

�����WR�������7KH�1RUZHJLDQ�VWRFN�H[FKDQJH�LV�UHODWLYHO\�VPDOO�FRPSDUHG�WR�RWKHU�VWRFN�

H[FKDQJHV�ZKLFK�KDV�EHHQ�VWXGLHG�IRU�,32�SXUSRVHV��ZKLFK�PHDQV�WKH�YDULDWLRQ�LQ�WKH�GHJUHH�

RI�XQGHUSULFLQJ�LV�KLJKO\�UHODWHG�WR�WKH�GDWD�XVHG�LQ�WKH VWXGLHV�

�������(PSLULFDO�HYLGHQFH�RI�XQGHUSULFLQJ�LQ�GLIIHUHQW�,32�DFWLYLW\ SHULRGV

$V�PHQWLRQHG�HDUOLHU��,EERWVRQ�DQG�-DIIH��������KLJKOLJKWHG�WKDW�,32�DFWLYLW\�KDV�EHHQ�

F\FOLFDO�RYHU�WLPH��6FK|EHU �������DUJXHV�WKDW�WKLV�F\FOLFDO�EHKDYLRXU�PD\�RFFXU�DV�D�UHVXOW�RI�

WKH�EXVLQHVV�F\FOH��PDUNHW�WLPLQJ�UHJDUGLQJ�LQYHVWRU�VHQWLPHQW��LQIRUPDWLRQ�H[WHUQDOLWLHV��

³SVHXGR�PDUNHW�WLPLQJ´�RI�,32�ILUPV�DQG�DGYHUVH�VHOHFWLRQ�FRVWV��7KLV�EHKDYLRXU�RI�ILUVW�GD\�

UHWXUQV�DQG�,32�DFWLYLW\�ZDV�ILUVW�GRFXPHQWHG�E\�,EERWVRQ�DQG�-DIIH��������DQG�5LWWHU���������

7KHLU�DUWLFOHV�GHILQH�³KRW�LVVXH�PDUNHWV´�DV�SHULRGV�ZKHUH�QHZ�LVVXHV�SD\�UHWXUQV�ZKLFK�DUH�

XQXVXDOO\�KLJKHU�WKDQ�DYHUDJH�UHWXUQV��DQG�³FROG�LVVXH�PDUNHWV´�DV�SHULRGV�ZKHUH�QHZ�LVVXHV�

JHQHUDWH�EHORZ�DYHUDJH�UHWXUQ��5LWWHU¶V�VWXG\�UHYHDOHG�WKDW�WKH�DYHUDJH�UHWXUQ�RQ�,32V�LQ�D����

PRQWK�SHULRG�LQ�-DQXDU\������ZDV��������ZKLOH�DYHUDJH�UHWXUQ�GXULQJ�WKH�SHULRG�����������

ZDV��������7KLV�LQGLFDWHV�WKDW�WKH����PRQWK�SHULRG�ZDV�D�³KRW�LVVXH�PDUNHW´��

5LWWHU�DQG�/RXJKUDQ��������KDYH�D�PRUH�UHFHQW�VWXG\�ZKHUH�WKH\�REVHUYHG�WKH�VDPH�WUHQGV�

GXULQJ�WKH�GRW�FRP�EXEEOH��3ULRU�WR�WKH�EXUVW�RI�WKH�GRW�FRP�EXEEOH�LQ�WKH�\HDUV�RI������������

WKH�ILUVW�GD\�UHWXUQ�ZDV�����RQ�WKH�1HZ�<RUN�6WRFN�([FKDQJH��ZKLOH�DIWHU�WKH�EXUVW�LQ������

������WKH�DYHUDJH�UHWXUQ�IHOO�WR������5LWWHU�	�/RXJKUDQ���������/RXJKUDQ��5LWWHU�DQG�

5\GTYLVW��������DUJXHV�WKDW�WKHUH�LV�D�FRUUHODWLRQ�EHWZHHQ�PDUNHW�UHWXUQV�DQG�,32�

XQGHUSULFLQJ��LPSO\LQJ�WKDW�³KRW�LVVXH�PDUNHWV´�XVXDOO\�IROORZ�SHULRGV�RI�KLJK�VWRFN�PDUNHW�

UHWXUQV��,UUDWLRQDO�LQYHVWRUV�FDQ�UHLQIRUFH�WKH�IDYRUDEOH PDUNHW�FRQGLWLRQV�NQRZQ�DV�³KRW�LVVXH�

PDUNHWV´��/MXQJTYLVW��1DQGD�	�6LQJK��������



��

�������(PSLULFDO�HYLGHQFH�RI�XQGHUSULFLQJ�LQ�LQGXVWULHV

(DUOLHU�UHVHDUFKHUV�DUJXH�WKDW�KLJK�ULVN�LQGXVWULHV�XQGHUSULFH�PRUH�WR�FRPSHQVDWH�IRU�WKH�ULVN��

7HFK�DQG�LQWHUQHW�FRPSDQLHV�DUH�RIWHQ�GHILQHG�DV�KLJK�ULVN�LQGXVWULHV��/RXJKUDQ�DQG�5LWWHUV�

SDSHU�IURP������LQYHVWLJDWHG�,32V�IURP�����������ZHUH�UHJXODU�ULVNHG�FRPSDQLHV�

XQGHUSULFHG�ZLWK������ZKLOH�,7�DQG�WHFK�FRPSDQLHV�XQGHUSULFHG�ZLWK�����LQ�WKH�86��$OP��

%HUJOXQG�DQG�)DON��������GLG�D�VLPLODU�VWXG\�LQ�6ZHGHQ�IURP������������7KHLU�VWXG\�IRXQG�

WKDW�6ZHGLVK�,7�FRPSDQLHV�KDG�DQ�LQLWLDO�UHWXUQ�RI�����ZKLOH�WKH�DYHUDJH�LQLWLDO�UHWXUQ�ZDV�

�����7KH�HDUOLHVW�VWXG\�PHQWLRQHG�GLIIHUHQFHV�LQ�LQGXVWU\�LV�5LWWHU���������5LWWHU�VXJJHVWHG�

WKDW�WKH�GHJUHH�RI�XQGHUSULFLQJ�ZDV�LQGXVWU\�GHSHQGHQW�DQG�WKH�JURZWK�RI�LQGXVWULHV�YDULHG�

RYHU�WLPH��

7ZR�RI�WKH�WKUHH�VWXGLHV�KDYH�LQFOXGHG�WKH�\HDUV DURXQG�WKH�GRW�FRP�EXEEOH��6HYHUDO ,7�

FRPSDQLHV�ZHQW�SXEOLF�LQ�WKLV�SHULRG�DQG�LQYHVWRUV�KDG�KLJK�H[SHFWDWLRQV��FUHDWLQJ�KLJK�

GHPDQG�IRU�WKHVH�VWRFNV��7KH�KLJK�GHPDQG�IRU�,7�VWRFNV�LQFUHDVHG�WKH�XQGHUSULFLQJ�IRU�WKH�

PDMRULW\�RI ,7 ILUPV��,Q�WKH�EXUVW�RI�WKH�GRW�FRP�EXEEOH�LQ�������VNHSWLFLVP DURVH�DURXQG�

WKHVH�FRPSDQLHV��7KH�ODUJH�GLIIHUHQFHV�FRXOG�EH�H[SODLQHG�E\�WKH�SHULRGV�RI�KLJK�GHPDQGV�IRU

WKHVH�FRPSDQLHV��&KULVWLDQVHQ��������UHIHUV�WR�WKH�ULVN�DV�D�F\FOLFDO�EHKDYLRU��)URP�KHU�VWXG\��

WKHUH�DUH�QR�SDUWLFXODU�KLJK�ULVN�LQGXVWULHV�DW�WKH�PRPHQW��DQG�VKH�DUJXHG�WKDW�WKHUH�DUH�DOVR�

ODUJH�GLIIHUHQFHV�LQ�XQGHUSULFLQJ�RI�FRPSDQLHV�ZLWKLQ�WKH�VDPH�LQGXVWU\�

�����8QGHUSULFLQJ�7KHRULHV

7R�VXPPDUL]H�WKH�PRVW�DSSURSULDWH WKHRULHV�H[SODLQLQJ�WKH�SKHQRPHQD�RI�,32�XQGHUSULFLQJ��

ZH�XVHG�$OH[DQGHU�/MXQJTYLVWV�JURXSLQJ�IURP�³,32�8QGHUSULFLQJ´�IURP�WKH�+DQGERRN�RI�

&RUSRUDWH�)LQDQFH���������7KH�WKHRULHV�RI�XQGHUSULFLQJ�FDQ�EH�JURXSHG�XQGHU�IRXU�FDWHJRULHV��

DV\PPHWULF�LQIRUPDWLRQ� LQVWLWXWLRQDO�UHDVRQV��FRQWURO�FRQVLGHUDWLRQV�DQG�EHKDYLRUDO

DSSURDFKHV��/MXQJTYLVW���������:H�UHJDUG�WKH�LQVWLWXWLRQDO�DQG�FRQWURO�WKHRULHV�DV�

QRQDSSOLFDEOH�IRU�WKH�1RUZHJLDQ�PDUNHW�DQG�ZLOO�QRW�HODERUDWH�WKHVH�IXUWKHU�

�������$V\PPHWULF�LQIRUPDWLRQ

$V\PPHWULF�LQIRUPDWLRQ�WKHRULHV�DUH�WKH�EHVW�HVWDEOLVKHG EDVH�PRGHOV��7KH�PRGHO�DVVXPHV�

WKDW�RQH�RI�WKH�NH\�SDUWLHV�LQ�DQ�,32��LVVXLQJ�ILUP��XQGHUZULWHU�RU�WKH�LQYHVWRU��NQRZV�PRUH�

WKDQ�WKH�RWKHUV��ZKLFK�ZLOO�LQ�VRPH�ZD\�FUHDWH�XQGHUSULFLQJ��



��

:LQQHU¶V�&XUVH

2QH�RI�WKH�EHVW�NQRZQ�DV\PPHWULF�LQIRUPDWLRQ�PRGHOV�LV�5RFNV�SDSHU�IURP�������7KH�LGHD�

EHKLQG�WKLV�WKHRU\�LV�WKDW�VRPH�,32�LQYHVWRUV�KROG�PRUH�LQIRUPDWLRQ�WKDQ�RWKHU�LQYHVWRUV��

FUHDWLQJ�DV\PPHWU\��,QIRUPHG�LQYHVWRUV�ELG�RQO\�RQ�DWWUDFWLYHO\�SULFHG�,32V�DQG�DYRLG�WKH�

RYHUSULFHG�,32V��ZKHUHDV�WKH�XQLQIRUPHG�LQYHVWRUV�ELG�HTXDOO\�IRU�ERWK�,32V�DV�WKH\�GR�QRW�

KDYH�WKH UHTXLUHG LQIRUPDWLRQ��7KH�XQGHUSULFHG�,32V�ZLOO�EH�KLJKO\�DWWUDFWLYH��OHDGLQJ�WR�HDFK�

LQYHVWRU�EHLQJ�DOORFDWHG�IHZHU VKDUHV�WKDQ�WKH\�ELG�IRU� 2QO\�WKH�XQLQIRUPHG�LQYHVWRUV�ZLOO�ELG�

RQ�WKH�RYHUSULFHG�,32V�DQG�ZLOO�EH�DOORFDWHG�PXFK�PRUH�FRPSDUHG�WR�WKH�XQGHUSULFHG�,32V��

7KLV�FUHDWHV�WKH�SKHQRPHQRQ�NQRZQ�DV�³7KH :LQQHU¶V�&XUVH´��8QLQIRUPHG�LQYHVWRUV�UHFHLYH�

DOO�WKH�VKDUHV�WKH\�KDYH�ELG�IRU�LQ�XQDWWUDFWLYH�RIIHULQJV��EXW�ZLWK�WKH�DWWUDFWLYH�RIIHULQJV��WKH\�

ORVH�DV�WKH\�UHFHLYH�IHZ�RI�WKH�DWWUDFWLYH�VKDUHV�GXH�WR�RYHUFURZGLQJ��,Q�WKH�H[WUHPH�FDVHV��

XQLQIRUPHG�LQYHVWRUV�ZLOO�UHFHLYH�����SHUFHQW�RI�LWV�DOORFDWLRQ�LQ�RYHUSULFHG�,32V�DQG�QRWKLQJ�

IURP�WKH�XQGHUSULFHG�,32V��OHDGLQJ�WR�D�QHJDWLYH�DYHUDJH�UHWXUQ��$V�XQLQIRUPHG�LQYHVWRUV�

UHTXLUH�SRVLWLYH�UHWXUQ��WKH\�ZRXOG�QRW�SDUWLFLSDWH�LQ�ELGGLQJV�RI�,32�DOORFDWLRQV��ZKLFK�ZLOO�

PDNH�WKH ,32�PDUNHW�RQO\�SRSXODWHG�E\�HTXDOO\�LQIRUPHG�LQYHVWRUV��

,Q�RUGHU�IRU�WKH�GHPDQG�LQ�WKH�PDUNHW�WR�EH�IXQFWLRQDO��5RFN�DVVXPHV�WKH�PDUNHW�LV�GHSHQGHQW�

RQ�WKH�SDUWLFLSDWLRQ�RI�XQLQIRUPHG�LQYHVWRUV��,QIRUPHG�LQYHVWRUV�DORQH�FDQQRW�DFTXLUH�DOO�

VKDUHV�RQ�RIIHU�HYHQ�LQ�XQGHUSULFHG�,32V��:LWK�WKH�LQWHQWLRQV�RI�JHWWLQJ�XQLQIRUPHG�LQYHVWRUV�

LQYROYHG��WKH�H[SHFWHG�UHWXUQV�QHHG�WR�EH�QRQ�QHJDWLYH��7KLV�ZLOO�JHW�WKH�XQLQIRUPHG�LQYHVWRUV�

WR�EUHDN�HYHQ��PDNLQJ�LW�D�ORZHU�ULVN�LQYHVWPHQW��(YHQ�WKRXJK�WKLV�DVVXPSWLRQ�H[LVWV��WKH�

XQLQIRUPHG�ZLOO�VWLOO�EH�FURZGHG�RXW�E\�WKH�LQIRUPHG�DW�WKH�PRVW�XQGHUSULFHG�,32V��EXW�WKH\�

DUH�QRW�H[SHFWLQJ�WR�PDNH�ORVVHV�RQ�DYHUDJH��5RFN¶V�PRGHO�DOVR�DVVXPHV�WKDW�ILUPV�VHHNLQJ�WR�

JR�SXEOLF�EHQHILW�IURP�XQGHUSULFLQJ��EHFDXVH�LW�LV�WKH�NH\�WR HQVXULQJ�WKH�XQLQIRUPHG�

LQYHVWRUV�FRQWLQXHG�SDUWLFLSDWLRQ�LQ�WKH�,32�PDUNHW��6LQFH�XQGHUSULFLQJ�DQG�OHDYLQJ�PRQH\�RQ�

WKH�WDEOH�LV FRVWO\�IRU�WKH�LVVXLQJ ILUP��DQ�LQFHQWLYH�WR�IUHH�ULGH E\�XQGHUSULFLQJ�WRR�OLWWOH ZLOO�

DULVH��%HDWW\�DQG�5LWWHU ������ DUJXH WKDW�LQYHVWPHQW�EDQNV��DV XQGHUZULWHUV�DQG UHJXODU

SOD\HUV��KDYH�DQ�LQFHQWLYH�WR�HQVXUH�WKDW�QHZ�LVVXHV�DUH�XQGHUSULFHG�HQRXJK�OHVW�WKH\�ORVH�

XQGHUZULWLQJ�FRPPLVVLRQV�LQ�WKH�IXWXUH��7KHUH�KDV�WR�EH D�EDODQFH LQ�WKH�GHJUHH�RI�

XQGHUSULFLQJ� ,I�WKH\�XQGHUSULFH�WRR�PXFK��WKH\�FRXOG�EH�ORVLQJ WKHLU XQGHUZULWHU PDUNHW�

VKDUH��
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7HVWHG�LPSOLFDWLRQV�IRU�:LQQHU¶V�&XUVH

,Q�WKH�FHQWUH RI�WKLV�PRGHO��JLYHQ�WKH�UHWXUQV�DUH�DGMXVWHG�IRU�DOORFDWLRQV��WKH�ZLQQHU¶V�FXUVH´

FRXOG�EH�WHVWHG�E\�WHVWLQJ�LI�XQLQIRUPHG�LQYHVWRUV¶�DEQRUPDO�UHWXUQV�DUH�]HUR�RQ�DYHUDJH��7KLV�

ZLOO�MXVW�EH�HQRXJK�WR�HQVXUH�WKH�XQLQIRUPHG�LQYHVWRUV�FRQWLQXHG�SDUWLFLSDWLRQ��/MXQJTYLVW��

�������.RK�DQG�:DOWHU¶V��������VWXG\�DUJXHG�WKDW�DYHUDJH�LQLWLDO�UHWXUQV�IDOO�VLJQLILFDQWO\�

ZKHQ�DGMXVWLQJ�IRU�DOORFDWLRQV�LQ�6LQJDSRUH��/HYLV��������GLG�D�VLPLODU�VWXG\�LQ�WKH�8.��

6RPH�VWXGLHV�VKRZ�WKDW�XQLQIRUPHG�,32�LQYHVWRUV�GR�QRW�QHDUO\�EUHDN�HYHQ��$PLKXG��+DXVHU�

	�.ULVK��������WHVWHG�WKH�ZLQQHU¶V�FXUVH�DQG�IRXQG�WKDW�XQLQIRUPHG�LQYHVWRUV�HDUQHG�D�

QHJDWLYH�DOORFDWLRQ�ZHLJKWHG�LQLWLDO�UHWXUQ�LQ�,VUDHO��7KH�FKDOOHQJH ZKHQ VWXG\LQJ�WKLV�WKHRU\�

LV�KRZ�WR�GLVWLQJXLVK�XQLQIRUPHG�DQG�LQIRUPHG�LQYHVWRUV��2QH�FRXOG�XVH�SUR[LHV�VXFK�DV�

LQVWLWXWLRQDO�LQYHVWRUV�IRU�LQIRUPHG�LQYHVWRUV�DQG�UHWDLO�LQYHVWRUV�IRU�XQLQIRUPHG�LQYHVWRUV��

$FTXLULQJ�VXFK�GDWD�ZRXOG�EH�WLPH�FRQVXPLQJ�DQG�YHU\�KDUG�WR�REWDLQ��$QRWKHU�FKDOOHQJH�LV�

WR�ILQG�WKH�FRVW�RI�EHFRPLQJ�LQIRUPHG��&RVWO\�LQIRUPDWLRQ�FRXOG�EH�FRYHUHG�E\�WKH�FRQGLWLRQDO�

XQGHUSULFLQJ�UHWXUQ�IRU�WKH�LQIRUPHG�LQYHVWRUV�

$Q�DGGLWLRQDO�ZD\�RI�WHVWLQJ�WKH�ZLQQHU¶V�FXUVH�LV�WR�DQDO\VH�,32V�ZKHUH�WKH�LQIRUPDWLRQ�

DV\PPHWU\�LV�OLNHO\�WR�EH�ORZ��0LFKDHO\�DQG�6KD\��������PRGHO�VXJJHVW�WKDW�LI�WKH�

KHWHURJHQHLW\�JRHV�WR�]HUR��WKH�ZLQQHU¶V�FXUVH�ZLOO�SHULVK�DQG�XQGHUSULFLQJ�DV�ZHOO��,Q�RWKHU�

ZRUGV��LI�WKH�LQIRUPDWLRQ�LV�HTXDO�IRU�DOO�JURXSV�RI�LQYHVWRUV�LQ�5RFN¶V��������SDSHU��

XQGHUSULFLQJ�ZLOO�QRW�RFFXU��0LFKDHO\�DQG�6KDZ¶V�VWXG\�IURP������KLJKOLJKWHG�D�VHJPHQW�LQ�

WKH�,32�PDUNHW�FDOOHG�PDVWHU�OLPLWHG�SDUWQHUVKLSV��0/3V���$�VHJPHQW�ZKHUH�LQVWLWXWLRQDO�

LQYHVWRUV�WU\�WR�DYRLG�,32V�PDLQO\�EHFDXVH�RI�WD[�UHDVRQV�DQG�WKHUHIRUH�VKRXOG�RQO\�EH�

LQYHVWHG�E\�UHWDLO�LQYHVWRUV��7KH�LQYHVWRUV�LQ�WKH�0/3�VKRXOG�WKHUHIRUH�LQYROYH�ORZ�

KHWHURJHQHLW\�DPRQJ�LQYHVWRUV��5HVXOWV�RI�WKH�VWXG\�VKRZ�WKDW�,32�LQLWLDO�UHWXUQ�DPRQJ�0/3V�

ZDV��������ZKLOH�QRQ�0/3�,32V�ZHUH������RYHU�WKH�VDPH�WLPH�SHULRG��0LFKDHO\�	�6KDZ��

�������7KLV�VXSSRUWV�WKH�ZLQQHU¶V�FXUVH�

7KHUH�LV�DOVR�DQRWKHU�ZD\�WR�WHVW�WKH�ZLQQHU¶V�FXUVH�WKURXJK�WHVWLQJ�XQGHUSULFLQJ�DJDLQVW�H[�

DQWH�XQFHUWDLQW\��7KH�SUR[LHV�FRXOG�EH�PXFK�PRUH�DWWDLQDEOH�WKDQ�WKH�SUR[LHV�QHHGHG�WR�FKHFN�

LQIRUPDWLRQ�KHWHURJHQHLW\��%HDWW\�DQG�5LWWHU��������VXJJHVW�WKDW�XQGHUSULFLQJ�VKRXOG�LQFUHDVH�
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DURXQG�WKH�XQFHUWDLQW\�DERXW�WKH�YDOXDWLRQ�RI�WKH�,32�ILUP�EHIRUH�LW�ODXQFKHV��:KHQ�DQ�

LQYHVWRU�GHFLGHV�WR�WDNH�SDUW�LQ�LQIRUPDWLRQ�SURGXFWLRQ�RI�WKH�,32��WKH�LQYHVWRU�LPSOLFLWO\�

DFTXLUHV�D�FDOO�RSWLRQ�RQ�WKH�,32��7KH�FDOO�RSWLRQ�ZRXOG�EH�H[HUFLVHG�LI�WKH�LQYHVWRUV�YDOXDWLRQ�

RI�WKH�,32�VKDUHV�H[FHHGV�WKH�RIIHU�SULFH��7KLV�RSWLRQ�LQFUHDVHV�LQ�YDOXH�DV�D�UHVXOW�RI�

YDOXDWLRQ�XQFHUWDLQW\��$V�WKH�UROH�RI�SURGXFLQJ�LQIRUPDWLRQ�IRU�WKH�,32�ZLOO�EH�KLJKO\�

GHPDQGHG�DQG�WKXV�ZRUWK�PRUH��XQFHUWDLQW\�RI�WKH�YDOXDWLRQ�ZLOO�EH�KLJKHU��7KXV��LI�WKHUH�LV�

KLJK�YDOXDWLRQ�XQFHUWDLQW\��WKH�PRUH�LQYHVWRUV�ZLOO�VWULYH�WR�EH�ZHOO�LQIRUPHG��0RUH�LQIRUPHG�

LQYHVWRUV�ZLOO�OHDG�WR�KLJKHU�XQGHUSULFLQJ��ZRUVHQLQJ�WKH�ZLQQHU¶V�FXUVH�SUREOHP��,I�

XQGHUSULFLQJ�LV�UHODWHG�WR�YDOXDWLRQ�XQFHUWDLQW\��WKH�ZLQQHU¶V�FXUVH�FRXOG�EH�WHVWHG�GHSHQGLQJ�

RQ�WKH�ULJKW�XVDJH�RI�SUR[LHV��6HYHUDO�FRPSDQ\�FKDUDFWHULVWLFV�KDYH�EHHQ�XVHG�DV�SUR[LHV�IRU�

YDOXDWLRQ�XQFHUWDLQW\��&RPSDQ\�DJH�LV�XVHG�E\�/MXQJTYLVW�DQG�:LOKHOP��������DQG�

0HJJLQVRQ�DQG�:HLVV��������RU�PHDVXUHV�RI�VL]H�VXFK�DV�ORJ�VDOHV DQG�PDUNHW�FDSLWDOL]DWLRQ

LV�XVHG�E\�5LWWHU���������2OGHU�DQG�ODUJHU�FRPSDQLHV�DUH�PRUH�H[SHULHQFHG�DQG�ZLOO�EH�ORZ�

ULVN FRPSDUHG�WR�QHZHU�FRPSDQLHV�DQG�HDVLHU�WR�YDOXH�GXH�WR�PRUH�LQIRUPDWLRQ�DYDLODEOH�

&RPSDQ\�LQGXVWU\�LV�DOVR�XVHG�DV�D�SUR[\�WR�GHWHUPLQH�XQFHUWDLQW\��%HQYHQLVWH�HW�DO����������

7KH�LGHD�EHKLQG�XVLQJ�WKH�FRPSDQ\
V�LQGXVWU\�LV�WKDW�WKH�XQFHUWDLQW\�PD\�EH�GLIIHUHQW�EHWZHHQ�

WKH�JURXSV��

8QGHUZULWHUV�ZKLFK�XQGHUSULFH�DW D�KLJK�OHYHO�FRXOG�ORVH�EXVLQHVV�IURP�LVVXHUV��/RZ�OHYHOV�RI�

XQGHUSULFLQJ�FRXOG�DOVR�OHDG�WKH�XQGHUZULWHU�WR�ORVH�LQWHUHVW�DQG�GHPDQG�IURP�WKH�LQYHVWRUV�

LQYROYHG�LQ�WKH�,32��%HDWW\�DQG�5LWWHU��������DUJXH�WKDW�XQGHUZULWHUV�SXW�SUHVVXUH�RQ�LVVXHUV�

WR�XQGHUSULFH�LQ�RUGHU�WR�DYHUW�XQLQIRUPHG�LQYHVWRUV�OHDYLQJ�WKH�,32�PDUNHW��1DQGD�DQG�<XQ�

�������IRXQG�WKDW�RYHUSULFLQJ�DIIHFWHG�WKH�OHDG�XQGHUZULWHUV�VWRFN�PDUNHW�YDOXH�QHJDWLYHO\��

ZKLOH�PRGHUDWH�OHYHOV�RI�XQGHUSULFLQJ�LQFUHDVHG�WKH�VWRFN�PDUNHW�YDOXH�IRU�WKH�XQGHUZULWHU��

,QGLFDWLQJ�WKDW�XQGHUZULWHUV�DQG�LQYHVWRUV�REWDLQ�DGYDQWDJH�RI�HDFK�RWKHU¶V DFWLRQV�DV�D�TXLG�

SUR�TXR��'XQEDU��������VXSSRUWV�WKHVH�ILQGLQJV�E\�LGHQWLI\LQJ�WKDW�EDQNV�ORVH�,32�PDUNHW�

VKDUH�LI�WKH\�XQGHUSULFH�WRR�PXFK�RU�WRR�OLWWOH�

,QIRUPDWLRQ�UHYHODWLRQ�WKHRULHV

,I�VRPH�LQYHVWRUV�DUH�EHWWHU�LQIRUPHG�WKDQ�HLWKHU�UHPDLQLQJ LQYHVWRUV�RU�WKH�FRPSDQ\��WKHLU�

LQIRUPDWLRQ�EHFRPHV�LPSRUWDQW�IRU�WKH�XQGHUZULWHU�EHIRUH�VHWWLQJ�WKH�SULFH��7KLV�LQIRUPDWLRQ�

LV�FUXFLDO�DQG WR�JDWKHU�LW�IURP�WKH�LQIRUPHG�LQYHVWRUV EHFRPH�RQH�RI�WKH�NH\�WDVNV�IRU�WKH�
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XQGHUZULWHU�WDNLQJ�WKH�FRPSDQ\�SXEOLF��)URP�WKH�LQYHVWRUV�SRLQW�RI�YLHZ��WKHUH�DUH LQLWLDOO\ QR�

LQFHQWLYHV�IRU�UHYHDOLQJ�WKHLU�LQIRUPDWLRQ��'RLQJ�VR�ZRXOG�UHVXOW�LQ�D�KLJKHU�RIIHU�SULFH��

DIIHFWLQJ�WKH�H[SHFWHG�UHWXUQ�IRU�WKH�LQYHVWRU��7KHUH�LV�LQ�IDFW�DQ�LQFHQWLYH�WR�PLVUHSUHVHQW�

SRVLWLYH�LQIRUPDWLRQ�WR�LQGXFH�WKH�XQGHUZULWHU�WR�VHW�D�ORZHU�SULFH��7KH�FKDOOHQJH�IRU�WKH�

XQGHUZULWHU�LV�WR�GHVLJQ�D�PHFKDQLVP�ZKLFK�ZLOO�JLYH�WKH�LQIRUPHG�LQYHVWRU�DQ�LQFHQWLYH�WR�

UHYHDO�LWV�LQIRUPDWLRQ�WUXWKIXOO\�JUHDWHU�WKDQ�WKH�LQFHQWLYH�RI�PLVOHDGLQJ��/MXQJTYLVW���������

8QGHU�FHUWDLQ�FRQGLWLRQV��ERRNEXLOGLQJ�FRXOG�EH�VXFK�D�PHFKDQLVP��$IWHU�FROOHFWLQJ�

LQGLFDWLRQV�RI�LQWHUHVW�IURP�WKH�LQYHVWRUV��WKH�XQGHUZULWHU�DOORFDWHV�IHZ�RU�QR�VKDUHV�WR�

LQYHVWRUV�ZLWK�ORZ�ELGV��7KRVH�ZKR�KDYH�PLVUHSUHVHQWHG�LQIRUPDWLRQ�DQG�DSSURDFK�WR�EX\�

VWRFNV�DIWHUZDUGV��ZRXOG�WKHQ�EH�H[FOXGHG�IURP�WKH�,32��UHPRYLQJ�WKH�LQFHQWLYH�RI�

PLVUHSUHVHQWLQJ��,QYHVWRUV�ZKR�UHYHDO�IDYRXUDEOH LQIRUPDWLRQ�E\�ELGGLQJ�PRUH�DJJUHVVLYHO\�

DUH�UHZDUGHG�ZLWK�ODUJH�DOORFDWLRQV�RI�VKDUHV��%LGGLQJ�DJJUHVVLYHO\�ZLOO�UDLVH�WKH�RIIHU�SULFH��

DGYDQWDJLQJ WKH�XQGHUZULWHU��,Q�RUGHU�IRU�WKLV�WR�ZRUN�WKHUH�KDV�WR�EH�D�OHYHO�RI�XQGHUSULFLQJ�

RU�WKH�PHFKDQLVP�ZRXOG�QRW�EH�LQFHQWLYH�FRPSDWLEOH �%HQYHQLVWH�	 6SLQGW������� %HQYHQLVWH�

	 :LOKHOP������� 6SDWW�	 6ULYDVWDYD���������

,VVXHUV�EHQHILW WR�D�FHUWDLQ�GHJUHH IURP�XQGHUSULFHG�,32V��&UHDWLQJ�WKH�LQFHQWLYH�WR�WUXWKIXOO\�

UHYHDO�LQIRUPDWLRQ��WKH�ERRNEXLOGLQJ�SHULRG�ZLOO�JLYH�WKH�LVVXHU�WKH�RSSRUWXQLW\ WR�H[WUDFW�WKH�

SRVLWLYH�LQIRUPDWLRQ�DQG�UDLVH�WKHLU�RIIHU�SULFH�DV�D�UHVSRQVH��7KH\ ZLOO�VWLOO�NHHS�D�GHJUHH�RI�

XQGHUSULFLQJ LI WKH\�DGMXVW�WKH�SULFH��PHDQLQJ�WKDW�PRQH\ VWLOO�LV�OHIW RQ�WKH�WDEOH��,W�LV�QRW�RQO\�

EHQHILFLDO�IRU�WKH�LVVXHU��EXW�DOVR�WKH�LQYHVWRUV��7KH�LQYHVWRUV�DUH�WDNLQJ�WKH�ULVN��LQYHVWLQJ�LQ�

,32V ZKHUH�WKH�YDOXDWLRQ�LV�XQFHUWDLQ��DQG�DUH�WKHUHIRUH�UHZDUGHG�ZLWK�DOORFDWLRQV�RI�

XQGHUSULFHG�,32V��%HQYHQLVWH�	 6SLQGW��������

7HVWHG�LPSOLFDWLRQV�IRU�LQIRUPDWLRQ�UHYHODWLRQ�WKHRULHV

&RUQHOOL�DQG�*ROGUHLFK������� ������REVHUYHG�WZR�W\SHV�RI�ELGV�ZKHUH�WKH\�VHSDUDWHG�UHJXODU�

ELGV�IURP�SULFH�OLPLWHG�ELGV��3ULFH�OLPLWHG�ELGV�VSHFLI\�WKH�PD[LPXP�SULFH�DQ�LQYHVWRU�LV�

ZLOOLQJ�WR�SD\�IRU�D�QXPEHU�RI�VKDUHV�DQG�ZLOO�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�IRU�WKH�

XQGHUZULWHU��,QYHVWRUV�ZLWK�SULFH�OLPLWHG�ELGV�VKRXOG�EH�UHZDUGHG�ZLWK�ODUJHU�DOORFDWLRQV�DV�

VWDWHG�LQ�LQIRUPDWLRQ�UHYHODWLRQ�WKHRU\��&RUQHOOL�DQG�*ROGUHLFK������� ������VXSSRUWV�WKLV�

DVVXPSWLRQ�E\�H[SRVLQJ�WKDW�SULFH�OLPLWHG�ELGV�UHFHLYH�����ODUJHU�DOORFDWLRQV�WKDQ�UHJXODU�
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ELGV��6XEPLWWLQJ�SULFH�OLPLWHG�ELGV�ZLOO�JLYH�LQYHVWRUV�ODUJHU�DOORFDWLRQV��EXW�DOVR�GHSHQG�RQ�

KRZ�PXFK�LQIRUPDWLRQ�WKH�XQGHUZULWHU�KDV�DOUHDG\�DFTXLUHG�IURP�RWKHU�LQYHVWRUV��7KH�W\SH�RI�

ELG�LV�QRW�WKH�RQO\�WKLQJ�DIIHFWLQJ�DOORFDWLRQV��)UHTXHQW�ELGGHUV�ZLOO�PRUH�RIWHQ�UHFHLYH�ODUJHU�

DOORFDWLRQV�FRPSDUHG�WR�LQIUHTXHQW�ELGGHUV��HTXLYDOHQW�WR�WKH�SUHGLFWLRQ�WKDW�UHJXODU�LQYHVWRUV�

DUH FKRVHQ�LQ�IURQW�RI�UDQGRP�LQYHVWRUV�HYHQ�LI�WKH�ODWWHU�ELG�PRUH�DJJUHVVLYHO\��/MXQJTYLVW��

������

7KH�VWXG\�GRQH�E\�&RUQHOOL�DQG�*ROGUHLFK ������ ����� LV�KDUG�WR�UHSURGXFH�DV WKH\�KDG�

DFFHVV�WR�FRQILGHQWLDO�GDWD�IURP�DQ�LQYHVWPHQW�EDQN��7KH�GDWD�FRQWDLQHG�LQIRUPDWLRQ�DERXW�

LQVWLWXWLRQDO�LQYHVWRUV¶�ELGV�DQG�KRZ�WKH�DOORFDWLRQ�ZHQW��-HQNLQVRQ�DQG�-RQHV��������GLG�D�

VLPLODU�VWXG\�ZLWK�WKH�VDPH�FRQILGHQWLDO�GDWD�IURP�DQRWKHU�LQYHVWPHQW�EDQN��EXW�WKHLU�UHVXOWV�

ZHUH�OHVV�VXSSRUWLYH�IRU�WKH�LQIRUPDWLRQ�UHYHODWLRQ�WKHRU\��,Q�WKHLU�FDVH��SULFH�OLPLWHG�ELGV�

ZHUH�PXFK�UDUHU DQG�ZHUH�QRW�DVVRFLDWHG�ZLWK�IDYRXUDEOH�DOORFDWLRQV��$FFRUGLQJ�WR�/MXQJTYLVW�

��������WKH�UHVXOWV�PD\�GLIIHU�GXH�WR�WKH�EDQNV�KDYLQJ�GLIIHUHQFHV�LQ�KRZ�WKH\�FDUU\�RXW�

ERRNEXLOGLQJ��$�EDQN¶V�DELOLW\�WR�H[WUDFW�LQIRUPDWLRQ�GHSHQGV�RQ�KRZ�DFWLYH�WKH\�DUH�LQ�WKH�

,32�PDUNHW��+LJK�DFWLYLW\�OHYHOV�ZLOO�FUHDWH�DQ�LQFHQWLYH�IRU�WKH�LQYHVWRUV�WR�FRRSHUDWH�GXH�WR�

IXWXUH�GHDO�IORZ��%HQYHQLVWH�DQG�6SLQGW��������DVVXPHV�WKDW�WKH�EDQN�KDV�DFFHVV�WR�D�VHW�RI�

LQIRUPHG�LQYHVWRUV�ZKR�FDQ�XVH�KLV�LQIRUPDWLRQ�WR�JDLQ�IDYRXUDEOH�DOORFDWLRQV�RI�XQGHUSULFHG�

VKDUHV�

+DQOH\�DQG�:LOKHOP¶V��������VWXG\�KDYH�UHVHDUFKHG�KRZ�XQGHUZULWHUV�DOORFDWH�EHWZHHQ�

LQIRUPHG�LQVWLWXWLRQDO�LQYHVWRUV�DQG�UHWDLO�LQYHVWRUV��7KHLU�UHVXOWV�VKRZ�WKDW�XQGHUZULWHUV�

FOHDUO\�IDYRXU�LQVWLWXWLRQV�RYHU�UHWDLO�LQYHVWRUV�DQG�DUH�EHLQJ�PRUH�UHZDUGHG�IRU�UHYHDOLQJ�

WKHLU�LQIRUPDWLRQ��$VVXPLQJ�WKDW�LQVWLWXWLRQDO�LQYHVWRUV�DUH�ZHOO�LQIRUPHG��WKH�VWXG\�RI�+DQOH\�

DQG�:LOKHOP��������HYLGHQWO\�VXSSRUWV�WKH�LQIRUPDWLRQ�UHYHODWLRQ�WKHRU\�ZKHUH�LQIRUPHG�

LQYHVWRUV�DUH�UHZDUGHG�ZLWK�ODUJHU�DOORFDWLRQV�IRU�WKHLU�LQIRUPDWLRQ��,Q�RUGHU�IRU�WKH�LQYHVWRU�WR�

ZDQW�WKHVH�DOORFDWLRQV�DV�D�UHZDUG��WKH�,32V�PXVW�EH�XQGHUSULFHG�RQ�DYHUDJH��ZKLFK�DOVR�

VXSSRUWV�WKH�WKHRU\��7KLV�LV�DOO�WKRXJK�KDUG�WR�WHVW�EHFDXVH�RI�WKH�ODFN�RI�LQIRUPDWLRQ�DERXW�

DOORFDWLRQ�GDWD�

/MXQJTYLVWV�SDSHU�IURP������H[SODLQV�WKDW�%HQYHQLVWH�DQG�6SLQGW��������WHVWV�D�NH\�

SUHGLFWLRQ�ZLWKRXW�ELG� RU�DOORFDWLRQ�GDWD��7KLV�VWXG\�XVHV�FRUUHFWLRQV�LQ�RIIHU�SULFH�DV�D�SUR[\�
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LQ�RUGHU�WR�H[SODLQ�DQ�LQYHVWRUV¶�LQIRUPDWLRQ�UHYHODWLRQV��7KH\�FRUUHFWHG�WKH�RIIHU�SULFH�

WRZDUGV�WKH�XSSHU�SDUW�RI�WKH�SULFH�UDQJH��1XPEHU�RI�VKDUHV�LVVXHG�GXULQJ�WKH�ERRNEXLOGLQJ�LV�

XVHG�DV�D�SUR[\�WR�UHIOHFW�LQYHVWRUV¶�OHYHO�RI�LQWHUHVW��,I�WKH�RIIHU�SULFH�LV�DGMXVWHG�XSZDUGV��

SRVLWLYH�LQIRUPDWLRQ�KDV�EHHQ�UHYHDOHG�DQG�YLFH�YHUVD��(YHQ�WKRXJK�WKH�XQGHUZULWHU�DGMXVWV�

WKH�SULFH�XSZDUGV��KH�RQO\�GRHV�LW�SDUWLDOO\��WR�HQVXUH�KH�OHDYHV�HQRXJK�PRQH\�RQ�WKH�WDEOH�WR�

UHZDUG�LQYHVWRUV�ZLWK�YDOXDEOH�LQIRUPDWLRQ��+DQOH\��������SUHVHQWHG�WKLV�DV�WKH�³3DUWLDO�

$GMXVWPHQW�7KHRU\´��$V�RIIHU�SULFH�DQG�SULFH�UDQJHV�DUH�DYDLODEOH�IRU�WKH�SXEOLF��WKLV�LV PRUH�

HDVLO\�WHVWDEOH��

3ULQFLSDO�DJHQW�PRGHOV

/RXJKUDQ�DQG�5LWWHU��������KLJKOLJKWV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�XQGHUZULWHU�DQG�WKH�LVVXHU��

ZKHUH�WKHUH�FRXOG�EH�D�SRWHQWLDO�DJHQF\�SUREOHP��7KH�SULFH�VHWWLQJ�VHTXHQFH�LV�ZKHUH�WKH�

DJHQF\�SUREOHP�RFFXUV��$Q�LQFHQWLYH�IRU�XQGHUZULWHUV�WR�DOORFDWH�XQGHUSULFHG�,32�LV�WKH�

SRVVLELOLW\�WR�HDUQ�IXWXUH�EXVLQHVV��,I�DQ�XQGHUZULWHU�DOORFDWHV�VWRFNV�WR�H[HFXWLYHV�LQ�ODUJH�

FRPSDQLHV��WKH\�PLJKW�ZLQ�WKHLU�IXWXUH�LQYHVWPHQW�EDQNLQJ�EXVLQHVV��NQRZQ�DV�µVSLQQLQJ¶�

�/MXQJTYLVW���������8QGHUSULFHG�,32V�FUHDWH�KLJK�GHPDQG��OHDGLQJ�WR�PRUH�WUDGLQJ��+RZHYHU��

WKLV�PLJKW�EH�GLVDGYDQWDJHRXV�IRU�WKH�LVVXHU�DV�WKH�LVVXHU�ZLOO�OHDYH�PRUH�PRQH\�RQ�WKH�WDEOH�

WKDQ�QHFHVVDU\��ZKLOH�KLJKHVW�SRVVLEOH�SURFHHGV�UHPDLQ�SUHIHUDEOH�

%DURQ�DQG�+ROPVWU|P �������DQG�%DURQ��������KLJKOLJKW�KRZ�EDQNV�XVH�WKHLU�LQIRUPDWLRQDO�

DGYDQWDJH�RYHU�LVVXLQJ�FRPSDQLHV�WR�H[HUW�VXERSWLPDO�HIIRUW�LQ�PDUNHWLQJ�DQG�GLVWULEXWLRQ�RI�

WKH�VWRFN��7KH�LQIRUPDWLRQDO�DGYDQWDJH�LQYROYHV�NQRZOHGJH�DERXW�VWRFN�GHPDQG�DQG�LQYHVWRU�

LQWHUHVWV��)RU�WKH�XQGHUZULWHU¶V VXSHULRU�LQIRUPDWLRQ�WR�EH�XVHG�RSWLPDOO\��%DURQ¶V�PRGHO�

DVVXPHV�WKH�EDQN�JHWV�WKH�SULFLQJ�GHFLVLRQ��7KH�XQGHUZULWHU�VHOI�VHOHFWV�D�FRQWUDFW�IURP�D�

PHQX�RI�FRPELQDWLRQV�RI�,32�SULFH�DQG�XQGHUZULWLQJ�VSUHDGV��/MXQJTYLVW���������,I�WKH\�WKLQN�

GHPDQG�LV�ORZ��WKH�XQGHUZULWHU�VHOHFWV�D�KLJK�VSUHDG�DQG�D�ORZ�SULFH��DQG�YLFH�YHUVD�LI�

GHPDQG�LV�H[SHFWHG�KLJK��8QGHUZULWHU¶V�XQREVHUYDEOH�VHOOLQJ�HIIRUW�LV�RSWLPL]HG�E\�PDNLQJ�LW�

GHSHQGHQW�RQ�PDUNHW�GHPDQG��

7HVWHG�LPSOLFDWLRQV�IRU�SULQFLSDO�DJHQW�PRGHOV

/MXQJTYLVW��������VWXGLHV�WKH�UROH�RI�XQGHUZULWHU�FRPSHQVDWLRQ�LQ�PLWLJDWLQJ�FRQIOLFWV�RI�

LQWHUHVW�EHWZHHQ�FRPSDQLHV�JRLQJ�SXEOLF�DQG�WKHLU�XQGHUZULWHUV��/MXQJTYLVW���������$JHQF\�
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FRQIOLFWV�FRXOG�EH�UHGXFHG�LI�WKH�EDQN¶V�FRPSHQVDWLRQ�LV�PRUH�VHQVLWLYH�WR�WKH�LVVXHUV�

YDOXDWLRQ�DQG�WKXV�XQGHUSULFLQJ��&RQVLVWHQW�ZLWK�WKLV�SUHGLFWLRQ��/MXQJTYLVWV�VKRZ�WKDW�,32V�

EHWZHHQ������WR������OHDG�WR�VLJQLILFDQWO\�ORZHU�LQLWLDO�UHWXUQV�LQ�WKH�8.��7KLV�ZDV�GRQH�DIWHU�

FRQWUROOLQJ�IRU�RWKHU�LQIOXHQFHV�RQ�XQGHUSULFLQJ�DQG�D�YDULHW\�RI�HQGRJHQHLW\�FRQFHUQV�

�/MXQJTYLVW���������7KHVH�UHVXOWV�LQGLFDWH�WKDW�WKH�SULFLQJ�EHKDYLRXU�RI�,32�XQGHUZULWHUV�LV�

DIIHFWHG�E\�WKH�LVVXLQJ�ILUPV¶�FRQWUDFWXDO�FKRLFHV��

$�SRZHUIXO�ZD\�WR�WHVW�WKH�DJHQF\�PRGHOV�LV�WR�LQYHVWLJDWH�,32V�ZKHUH�WKHUH�LV�QR�RU�OLWWOH�

LQIRUPDWLRQDO�DV\PPHWU\�EHWZHHQ�LVVXHU�DQG�XQGHUZULWHU��,Q�RUGHU�WR�ILQG�VXFK�D�VFHQDULR��WKH�

FRPSDQ\�QHHGV�WR�XQGHUZULWH�LWV�,32�LWVHOI�RU�WKDW�WKH�XQGHUZULWHU�RZQV�HTXLW\�VWDNHV�LQ�WKH�

,32�FRPSDQ\��0XVFDUHOOD�DQG�9HWVX\SHQV��������VWXGLHG�WKLV�FDVH�E\�RQO\�FRQWDLQLQJ�

LQYHVWPHQW�EDQN�,32V��ZKLFK�LV�OLPLWHG�LQ�1RUZD\�DV RQO\�D�IHZ�LQYHVWPHQW�EDQNV�KDYH�JRQH�

SXEOLF��:KHQ�WKH LVVXHU�XQGHUZULWHV WKHLU�RZQ�,32� WKH�DJHQF\�SUREOHP�ZRXOG�QRW�EH�UHOHYDQW

DV�WKHUH�ZLOO�EH�QR�LQIRUPDWLRQDO�DV\PPHWU\��0XVFDUHOOD�DQG�9HWVX\SHQV������� UHVXOWV�

FRQWUDGLFWHG�WKH�SULQFLSDO�DJHQW�WKHRU\�VLQFH�WKH�LQYHVWPHQW�EDQN�,32V�ZHUH�XQGHUSULFHG�DW�

WKH�VDPH�OHYHO�DV�RWKHU�QHZ�OLVWLQJV�

6LJQDO�WKHRU\

7KH�ILQDO�PRGHO�WKDW�LQFOXGHV�DV\PPHWULF�LQIRUPDWLRQ�PRGHOV�UHYHUVHV�5RFN¶V�DVVXPSWLRQ�

WKDW�WKH�FRPSDQLHV�NQRZ�PRUH�WKDQ�WKH�LQYHVWRUV��,I�FRPSDQLHV�KDYH�EHWWHU�LQIRUPDWLRQ�DERXW�

SUHVHQW�YDOXH�RI IXWXUH�FDVK�IORZV��XQGHUSULFLQJ�FDQ�EH�XVHG�DV�D�VLJQDO�WR�KLJKOLJKW�WKH�

FRPSDQ\¶V�WUXH�YDOXH��7KH�PHWKRG�LV�FRVWO\� EXW�WKH�UHZDUG�RI�LW�EHLQJ�D�VXFFHVV��FDQ�DOORZ�

WKH�LVVXHU�WR�UHWXUQ�WR�WKH�PDUNHW�WR�VHOO�HTXLW\�RQ�EHWWHU�WHUPV�DW�D�ODWHU�GDWH��/MXQJTYLVW��

�������$�KLJK�TXDOLW\ ILUP�KDV�LQFHQWLYH�WR�VLJQDO�LWV�KLJKHU�TXDOLW\�WKDQ�D�ORZ�TXDOLW\ ILUP��

7KLV�ZLOO�JLYH�WKH�KLJK�TXDOLW\ ILUP�DQ�RSSRUWXQLW\�WR�UDLVH�FDSLWDO�RQ�PRUH�DGYDQWDJHRXV�

WHUPV��7KH�ORZ�TXDOLW\ ILUP�KDV�LQFHQWLYH�WR�LPLWDWH�ZKDWHYHU�WKH�KLJK�TXDOLW\ ILUP�GRHV��

%HIRUH�WKH�SRVW�,32�ILQDQFLQJ�VWDJH��D�ILUP
V�WUXH�TXDOLW\�LV�UHYHDOHG�WR WKH LQYHVWRUV� 7KLV�ZLOO�

H[SRVH�WKH ORZ�TXDOLW\ FRPSDQLHV�EHIRUH�WKH\�FDQ�EHQHILW�IURP�LPLWDWLQJ��7KH�ULVN�RI�

GHWHFWLRQ�DQG�WKH�FRQVHTXHQFHV�WKDW�ZLOO�IROORZ��VWRSV�WKH�ORZ�TXDOLW\ LVVXHUV�IURP�LPLWDWLQJ��

7KH�ORZ�TXDOLW\ LVVXHUV�PD\�QRW�EH�DEOH�WR�UHFRXS�WKH�FRVW�RI�WKH�VLJQDO�ODWHU��+LJK�TXDOLW\�

LVVXHUV�FDQ�LQIOXHQFH�LQYHVWRUV
�EHOLHIV�LQ�WKH�DIWHUPDUNHW�E\�OHDYLQJ�PRQH\�RQ�WKH�WDEOH�LQ WKH�
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,32��7KLV�PRQH\�LV�UHFRXSHG�DW�D�ODWHU�GDWH�ZKHQ�WKH�ILUP�UHWXUQV�WR�WKH�PDUNHW��/MXQJTYLVW��

�������

7HVWHG�LPSOLFDWLRQV�IRU�VLJQDO�WKHRU\

0LFKDOH\�DQG�6KD\¶V��������VWXG\�LV�FRQVLVWHQW�ZLWK�-HJDGHHVK��:HLQVWHLQ�DQG�:HOFK¶V�

�������SDSHU�DQG�GRHV�QRW�VXSSRUW�WKH�VLJQDO�WKHRU\�IRU�XQGHUSULFLQJ��7KHLU�ILQGLQJV�VKRZ�WKDW�

WKH�GHFLVLRQ�RQ�KRZ�PXFK�WR�XQGHUSULFH�LV�QRW�VLJQLILFDQWO\�UHODWHG�WR�WKH�GHFLVLRQ�RI�UH�

LVVXLQJ�PRUH�VKDUHV�DW�D�ODWHU�WLPH�

8QGHUZULWHU¶V�UHSXWDWLRQ�FRXOG�DOVR�EH�D�VLJQDO�IRU�,32�XQGHUSULFLQJ��DV�D�WUXVWZRUWK\�

XQGHUZULWHU�LQGLFDWHV�JRRG�VLJQDOV�WR�WKH�VWRFN�PDUNHW��&DUWHU�DQG�0DQDVWHU�VWXG\�IURP������

VKRZ WKDW�XQGHUSULFLQJ�DQG�XQGHUZULWHU�UHSXWDWLRQ�LV�QHJDWLYHO\�FRUUHODWHG��0LFKDHO\�DQG�

6KDZ��������VXSSRUW�WKHVH�ILQGLQJV�E\�KDYLQJ�VLPLODU�UHVXOWV��7KHLU�VWXG\�IRXQG WKDW�

XQGHUZULWHUV�ZLWK�KLJK UHSXWDWLRQ�WHQG�WR�XQGHUSULFH�OHVV�WKDQ�,32V SHUIRUPHG�E\�

XQGHUZULWHUV�ZLWK�ORZ�UHSXWDWLRQ��%DURQ��������DUJXHV�WKDW�XQGHUZULWHUV�HQFRXUDJH�WR�

XQGHUSULFH�,32V�GXH�WR�PDUNHWLQJ�FRVWV�DQG�UHGXFH�ULVN��

�������%HKDYLRXUDO�DSSURDFKHV�WKHRU\

7KH�IRXUWK�DQG�ODVW�JURXS�RI�WKHRULHV RI XQGHUSULFLQJ�LQYROYHV�EHKDYLRXUDO WKHRULHV��

%HKDYLRXUDO WKHRULHV�DUH�GRXEWLQJ�WKDW�DV\PPHWULF�LQIRUPDWLRQ�LV VHYHUH�HQRXJK�WR�LQIOXHQFH�

DQG�DIIHFW�XQGHUSULFLQJ�RQ�WKLV�VFDOH��5HVHDUFKHUV�EHOLHYH�LQYHVWRUV�DUH�LUUDWLRQDO�DQG�ELG�WKH�

,32�SULFHV�DERYH�WKHLU�WUXH�YDOXH��RU�WKDW�LVVXHUV�DUH�LUUDWLRQDO�DQG�WKHUHIRUH��DUH�QRW�DEOH�WR�

SUHVVXUH�XQGHUZULWHUV�WR�UHGXFH�XQGHUSULFLQJ��

,QYHVWRU�VHQWLPHQW

%HKDYLRXUDO�WKHRULHV�IROORZ�WKH�QRWLRQ�WKDW�LUUDWLRQDOLW\�RU�VHQWLPHQW�RI�WKH�LQYHVWRUV�FRXOG�

KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�,32�SULFHV��7KLV�HIIHFW�LV�VWURQJHU�IRU�,32�ZKHUH�WKH�

FRPSDQLHV�DUH�\RXQJ��LPPDWXUH�DQG�KDYH�ODFN�RI�LQIRUPDWLRQ��PDNLQJ�LW�KDUGHU�WR�YDOXH��,Q�

/MXQJTYLVW��1DQGD�DQG�6LQJK¶V�SDSHU�IURP�������VHQWLPHQW�LQYHVWRUV�DUH�DVVXPHG�WR�KROG

RYHU�RSWLPLVWLF�EHOLHIV�DERXW�,32�FRPSDQLHV��7KH�LVVXHUV�ZRXOG�OLNH�WR�FDSWXUH�WKLV�

HQWKXVLDVP�EXW QHHG�WR�ILQG�WKH�EDODQFH�EHWZHHQ�PD[LPL]LQJ�WKH�H[FHVV�YDOXH�DQG�IORRGLQJ�

WKH�PDUNHW��2YHUIORZ�RI�VWRFNV�ZLOO�GHSUHFLDWH WKH�SULFH��PHDQLQJ�WKDW�WKH�RSWLPDO VWUDWHJ\�LV�
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WR�KROG�EDFN�VWRFNV�WR�SUHYHQW�D GHFUHDVLQJ�SULFH��7KLV�LV SUREOHPDWLF LQ�1RUZD\��EHFDXVH�RI�

WKH�UHJXODWRU\�FRQVWUDLQWV�RQ�ILUPV¶�RZQ�VWRFN��2VOR�6WRFN�([FKDQJH�DQG�2VOR�$[HVV�UHTXLUH�

WKDW�WKH�LVVXHU OLVWV�DW�OHDVW�����RI�WKH�FRPSDQ\¶V�VKDUHV��2VOR�%¡UV������D���7KH�WKHRU\�VD\V�

WKDW�LVVXHUV�ILUVW�VHOO�WR�LQVWLWXWLRQDO�LQYHVWRUV��ZKLFK�ZLOO�UHVHOO WR�VHQWLPHQW�LQYHVWRUV��,Q�RUGHU�

WR�NHHS�WKH�SULFH�XS��WKH�LQVWLWXWLRQDO�LQYHVWRUV�KROG EDFN�VWRFNV�DQG�PDLQWDLQ�WKH�VXSSO\�

UHVWULFWHG��7KLV�LV�D�KLJK�ULVN�VWUDWHJ\�IRU�LQVWLWXWLRQDO�LQYHVWRUV��,I�WKH�VWRFN�GHSUHFLDWHV� WKH�

LQVWLWXWLRQDO�LQYHVWRUV�ZRXOG�EH�SHQDOL]HG�IRU�WKHLU�DWWHPSW�LQ�OLPLWLQJ�WKH�VXSSO\�RI�WKH�VWRFNV��

)RU�DQ�LQYHVWRU�WR�WDNH�WKLV�ULVN�E\�GRLQJ�WKLV��WKH\�UHFHLYH XQGHUSULFHG�VKDUHV��/MXQJTYLVW��

1DQGD�	�6LQJK���������

3URVSHFW�WKHRU\

/RXJKUDQ�DQG�5LWWHU��������SURSRVH�DQ�H[SODQDWLRQ�IRU�,32�XQGHUSULFLQJ�WKDW�VWUHVVHV�

EHKDYLRXUDO ELDVHV�IURP�D�GLIIHUHQW�SHUVSHFWLYH��,QVWHDG�RI�ORRNLQJ�DW�ELDVHV�DPRQJ�LQYHVWRUV��

WKH\�DUH�ORRNLQJ�DW�ELDVHV�DPRQJ�WKH�GHFLVLRQ�PDNHUV�RI�WKH�,32�ILUP��7KLV�VWXG\�LV�VWURQJO\�

OLQNHG�ZLWK�7KDOHU¶V�SDSHU�IURP������RQ�PHQWDO�DFFRXQWLQJ��7R�SXW�LW�EULHIO\��PHQWDO�

DFFRXQWLQJ�IRU�WKH�LVVXLQJ�ILUP�LV�WKDW�WKH\�RQO\�FDUH�DERXW�WRWDO�ZHDOWK�JDLQ�RU�ORVV��/RXJKUDQ�

DQG�5LWWHU�VXJJHVW�WKDW HYHQ�WKRXJK�WKH�LVVXHUV�ZDQW�WR�UDLVH�DV�PXFK�FDSLWDO�DV�SRVVLEOH��WKH

LVVXHUV�IDLO�WR�JHW�XSVHW�DERXW�OHDYLQJ�PRQH\�RQ�WKH�WDEOH�LQ�WKH�IRUP�RI�ILUVW�GD\�UHWXUQV��7KH�

LVVXHUV�WHQG�WR�VXP�WKH�ZHDOWK�ORVV�RI XQGHUSULFLQJ�ZLWK�WKH�ZHDOWK�JDLQ�RQ�UHWDLQHG�VKDUHV�LQ�

WKH�DIWHUPDUNHW DV�RI�WKH�SULFH�MXPS �/RXJKUDQ��7��	 5LWWHU��-��5����������7KLV�GLIIHUHQFH�WHQGV�

WR�EH�SRVLWLYH��,VVXHUV�WKDW�GR�QRW�JHW�XSVHW�EHQHILWV�WKH�XQGHUZULWHUV�LI�LQYHVWRUV�WDNH�SDUW�LQ�

UHQW�VHHNLQJ�EHKDYLRXU�WR�LQFUHDVH�WKHLU�FKDQFHV�RI�EHLQJ�DOORFDWHG�XQGHUSULFHG�VWRFNV

�/MXQJTYLVW���������%\�NHHSLQJ�SXEOLF�LQYHVWRUV�VDWLVILHG�ZLWK�WKHLU�VWRFN�LQYHVWPHQW��WKH\�

PD\�ZDQW�WR�EX\�PRUH�VKDUHV�LI�WKH�FRPSDQ\�LV�HDJHU�WR�UDLVH�FDSLWDO�DW�D�ODWHU�VWDJH��

7HVWHG�LPSOLFDWLRQV�IRU�SURVSHFW�WKHRU\

7KHUH�LV�QRW�H[WHQVLYH UHVHDUFK�FRQFHUQLQJ�SURVSHFW WKHRU\��EXW�/MXQJTYLVW�DQG�:LOKHOP�

�������WHVWHG�WKLV�WKHRU\�E\�LQYHVWLJDWLQJ�ZKHWKHU�WKH�&(2V�RI�UHFHQW�,32�ILUPV�DUH�VDWLVILHG�

ZLWK�WKHLU�XQGHUZULWHU¶V�SHUIRUPDQFH��7KHLU�UHVXOWV�VKRZ�WKDW�WKH�SKHQRPHQRQ�RI�PHQWDO�

DFFRXQWLQJ�FRXOG�KDYH�VRPH�H[SODQDWRU\�SRZHU�WR�XQGHUSULFLQJ��EXW�WKHUH�FRXOG�EH�RWKHU�

IDFWRUV�LQYROYHG�DV�ZHOO��



��

�����7KHRULHV�ZH�ZLOO�WHVW

7KHUH�DUH�VHYHUDO�H[LVWLQJ�WKHRULHV�RI�XQGHUSULFLQJ�DV�VKRZQ�DERYH��2XW�RI�WKH�ZLGH�VHOHFWLRQ��

ZH�KDYH�FKRVHQ�WKH�PRVW�LQWHUHVWLQJ�WKHRULHV�DQG�KDYH�HOLPLQDWHG�WKH�UHPDLQLQJ�GXH�WR�WKH�

OLPLWDWLRQV�RI�WKLV�WKHVLV��2QH�RI�WKH�PDLQ�UHDVRQV�IRU�HOLPLQDWLQJ�VRPH�WKHRULHV�LV�GDWD�

DYDLODELOLW\��6WXGLHV�VXFK�DV�0XVFDUHOOD�DQG�9HWVX\SHQV��������RQ�WKH�SULQFLSDO�DJHQW�FDVH�IRU�

XQGHUSULFLQJ�XVH�D�VDPSOH�RQO\�FRQWDLQHG�E\�LQYHVWPHQW�EDQN�,32V��6XFK�GDWD�LV�KDUG�WR�

REWDLQ LQ�1RUZD\��)RU�WKH�ODVW�FRXSOH�RI�\HDUV��RQO\�D�IHZ�LQYHVWPHQW�EDQNV�KDYH�JRQH�SXEOLF�

LQ�1RUZD\��,Q�DGGLWLRQ��RWKHU�VWXGLHV�UHTXLUH�GDWD�WKDW�LV�FRQILGHQWLDO�RU�QRW�SXEOLFO\�DYDLODEOH�

ZKLFK�PDNHV�LW�GLIILFXOW�IRU�XV�WR�UHVHDUFK�WKDW�VSHFLILF�WKHRU\� $QRWKHU�PDLQ�UHDVRQ�IRU�XV�WR�

HOLPLQDWH�D�WKHRU\�LV�WKDW�ZH�ILQG�WKH�WKHRU\�XQOLNHO\�IRU�WKH�1RUZHJLDQ�VWRFN�PDUNHW�RU�GR�QRW�

KDYH�WKH�QHFHVVDU\�OHYHO�RI�DFDGHPLF�VXSSRUW��

$PRQJ�WKH�GLIIHUHQW�WKHRULHV��DV\PPHWULF�LQIRUPDWLRQ�DQG�EHKDYLRUDO DSSURDFKHV�DUH�WKH�RQHV�

ZH�ILQG�LQWHUHVWLQJ�DQG EHOLHYH�FRXOG SRWHQWLDOO\�H[SODLQ�WKH�XQGHUSULFLQJ�SKHQRPHQRQ�LQ�

1RUZD\��:LQQHU¶V�FXUVH�DQG�LQIRUPDWLRQ�UHYHODWLRQ�IURP�WKH�DV\PPHWULF�LQIRUPDWLRQ�WKHRU\�

ZLOO�EH�WHVWHG�LQ�RXU�DQDO\VLV��7KH�WHVWLQJ�RI�ZLQQHU¶V�FXUVH�ZLOO�EH�EDVHG�RQ�%HDWW\�DQG�

5LWWHU¶V�WKHRU\�IURP������RQ�YDOXDWLRQ�XQFHUWDLQW\� :H�ZLOO�XVH +DQOH\¶V�SDUWLDO�DGMXVWPHQW�

WKHRU\�IURP������WR�WHVW�WKH�LQIRUPDWLRQ�UHYHODWLRQ�WKHRU\��7KLV�LV VXSSRUWHG�E\�%HQYHQLVWH�

DQG�6SLQGW¶V��������DSSURDFK�LQ�WKH�XVH�RI�FRUUHFWLRQV�LQ�WKH�RIIHU�SULFH��7KH�LQYHVWRU�

VHQWLPHQW�7KHRU\ IURP�WKH�EHKDYLRUDO DSSURDFK LV�VHOHFWHG LQ�FRPELQDWLRQ ZLWK�,EERWVRQ�DQG�

-DIIH
V��������WKHRU\�RQ�KRW�DQG�FROG�PDUNHWV��/RXJKUDQ��5LWWHU�DQG�5\GTYLVW��������DSSURDFK

ZLOO�EH�XVHG LQ�WKH�DIWHUPDUNHW�RI�KRW�PDUNHWV�WR�VHH�LI�WKHUH�LV�FRUUHODWLRQ�LQ�WKH�1RUZHJLDQ�

VWRFN�PDUNHW��,W�PLJKW�VHHP�XQFOHDU�PHQWLRQLQJ�DOO�WKH�DXWKRUV�DQG�WKHRULHV��WKXV�ZH�ZLOO�

H[SODLQ�HDFK�RI�WKH�PHQWLRQHG�WKHRULHV�LQ�DGGLWLRQ�WR�RXU�K\SRWKHVHV�LQ�SDUW�WKUHH�
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3DUW�,,,��0HWKRGRORJ\�DQG�GDWD
3DUW�WKUHH VWDUWV�ZLWK�WKH�LQWURGXFWLRQ�RI�RXU�VWUXFWXUH�DQG�WKH�K\SRWKHVHV�ZH�ZLOO�WHVW�LQ�

RUGHU�WR�VHH�LI�WKHUH�LV�FRUUHODWLRQ�EHWZHHQ�XQGHUSULFLQJ�DQG�WKH�FKRVHQ�WKHRULHV��

)XUWKHUPRUH��D�GHVFULSWLRQ�RI�WKH�GDWD�VHOHFWLRQ�SURFHVV�ZLOO�EH�SUHVHQWHG�DQG�GLIIHUHQW�ZD\V�

RI�FDOFXODWLQJ�XQGHUSULFLQJ��5HJUHVVLRQ�DQDO\VLV�LQFOXGLQJ�DVVXPSWLRQV��ELDVHV DQG�WUDSV�ZH�

QHHG�FRQVLGHU�ZLOO�FRQFOXGH�WKLV�VHFWLRQ�

�����2YHUYLHZ�RI�RXU�DQDO\VLV

7R�WHVW�WKH�VHOHFWHG�WKHRULHV�IURP�SDUW WZR ZH�KDYH�GHYHORSHG VL[ K\SRWKHVHV� ZKLFK ZH ZLOO�

WHVW�WKURXJK�UHJUHVVLRQ�DQDO\VLV� 7KH�GDWD�ZH�KDYH�FROOHFWHG�GDWD�ZDV�DGMXVWHG�DQG�RSWLPL]HG�

WR�FUHDWH�LQGHSHQGHQW�YDULDEOHV�IRU�WKH�K\SRWKHVHV��:H�GHWHUPLQH�WKH�RXWFRPH�RI�WKH�

K\SRWKHVHV�E\�UHJUHVVLQJ�RXU�GHSHQGHQW�YDULDEOH� XQGHUSULFLQJ��DQG DOO UHOHYDQW�LQGHSHQGHQW�

YDULDEOHV ZLOO�EH LQFOXGHG�

�����+\SRWKHVHV�ZKLFK�ZH�ZLOO�WHVW

+\SRWKHVLV���

,32�SULFLQJ�LQ�1RUZD\�KDV�EHHQ�IDLUO\�SULFHG�VLQFH������

,Q�D�VFHQDULR�ZKHUH�DQ�HIILFLHQW�PDUNHW�H[LVWV��K\SRWKHVLV���FRXOG�KDYH�EHHQ�DFFHSWHG��/LNH�

SUHYLRXVO\�PHQWLRQHG��XQGHUSULFLQJ�LV�D�GLUHFW�YLRODWLRQ�RI�(0+��$V�ZH�KDYH�VKRZQ�LQ�SDUW�

WZR��PDQ\�UHVHDUFKHV�ZRUOGZLGH�VKRZ�WKDW�DOPRVW�HYHU\�GHYHORSHG�FRXQWU\�KDV�VLJQLILFDQW�

XQGHUSULFLQJ��LQFOXGLQJ�1RUZD\��7KLV�K\SRWKHVLV�ZLOO�EH�UHMHFWHG�LI�ZH�ILQG�VRPH�HYLGHQFH�RI�

PLVSULFLQJ�ZKHWKHU�WKDW�LV�RYHUSULFLQJ�RU�XQGHUSULFLQJ�

$V�RXU�GDWDVHW LV DPRQJ WKH�PRVW�XSGDWHG IRU 1RUZHJLDQ�,32V��LW�LV�UHOHYDQW WR�UHVHDUFK WKH�

H[LVWHQFH�RI�XQGHUSULFLQJ�LQ�1RUZD\��$GGLWLRQDOO\��WKH�GDWD�ZH�REWDLQ�IURP�UHVHDUFKLQJ�

K\SRWKHVLV�� ZLOO�JLYH�XV�PRUH�LQIRUPDWLRQ�WR�WHVW�DOO�WKH�RWKHU�K\SRWKHVHV�
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+\SRWKHVLV����

8QGHUSULFLQJ�LV�XQDIIHFWHG�E\�XQGHUZULWHU�TXDOLW\ DQG�UHSXWDWLRQ�

,I�K\SRWKHVLV�� FDQ�EH�UHMHFWHG��ZH�FDQ�VXSSRUW�WKDW XQGHUZULWHU¶V�TXDOLW\�KDV�DQ�HIIHFW�RQ�WKH�

OHYHO�RI�XQGHUSULFLQJ��6WXGLHV�IURP�1DQGD�DQG�<XQ��������DUJXH�WKDW�OHDG�XQGHUZULWHUV
�VWRFN�

PDUNHW�YDOXHV�ZHUH�DIIHFWHG�QHJDWLYHO\�E\�RYHUSULFLQJ��VXJJHVWLQJ�WKDW�DQ�LQFHQWLYH�IRU�

XQGHUSULFLQJ�LV�SUHVHQW��,I�WKH�XQGHUZULWHUV�XQGHUSULFHG�WR�PRGHUDWH�OHYHOV�LW�ZRXOG�UHVXOW�LQ�

LQFUHDVHG�VWRFN�PDUNHW�YDOXH IRU�WKH�XQGHUZULWHUV��7KLV�FRXOG�EH�SHUFHLYHG�DV�PXWXDOO\�

EHQHILFLDO�IRU�XQGHUZULWHUV�DQG�LQYHVWRUV��8QGHUZULWHUV�ZRXOG�DFKLHYH�KLJKHU�TXDOLW\�DQG�

UHSXWDWLRQ�ZKLOH�LQYHVWRUV�ZRXOG�DFTXLUH�XQGHUSULFHG�VKDUHV��

:H�ZDQW�WR�DQDO\]H�WKH�TXDOLW\�DQG�UHSXWDWLRQ�RI�XQGHUZULWHUV¶�HIIHFW�RQ�WKH�,32�SURFHVV�WR�

GHWHUPLQH�XQGHUZULWHUV�LQIOXHQFH�RQ�WKH�XQGHUSULFLQJ�SKHQRPHQRQ��7KLV�FDQ�EH�GRQH�E\�

FODVVLI\LQJ�WKH�XQGHUZULWHUV�LQ�D�UDQNLQJ�V\VWHP�DQG�WKHQ�FRPSDULQJ�LW�WR�WKH�OHYHO�RI�

XQGHUSULFLQJ�ZLWKLQ�LVVXHV�WKH\�WRRN�WR�WKH�PDUNHW��7KLV�LV�EDVHG�RQ�/RXJKUDQ�	�5LWWHUV�

�������DQG�&DUWHU�DQG�0DQDVWHUV �������FODVVLILFDWLRQ�RQ�XQGHUZULWHUV��7KH�YDULDEOHV�DUH�

GHVFULEHG�DW�VHFWLRQ�������

+\SRWKHVLV���

8QGHUSULFLQJ�LV�XQDIIHFWHG�E\�KRW DQG�FROG�PDUNHWV

,I�K\SRWKHVLV�� FDQ�EH�UHMHFWHG��ZH�H[SHFW D KLJKHU�GHJUHH�RI�XQGHUSULFLQJ LQ�KRW�PDUNHWV�LQ�

FRQWUDVW�WR�WKH�UHWXUQ�LQ�FROG�PDUNHWV� 7KH�K\SRWKHVLV�LV�EDVHG�RQ�,EERWVRQ�DQG�-DIIH¶V�WKHRU\�

RQ�KRW�DQG�FROG�PDUNHWV�IURP�������6WXGLHV�IURP�/RXJKUDQ��5LWWHU�DQG�5\GTYLVW��������DUJXH�

WKDW�KRW�LVVXH�PDUNHWV�ZLOO�EH�IROORZHG�E\�SHULRGV�RI�KLJK�VWRFN�PDUNHW�UHWXUQV��LPSO\LQJ�WKDW�

D�FRUUHODWLRQ�H[LVWV��7HVWLQJ�WKLV�LQ�WKH�1RUZHJLDQ�PDUNHW�FRXOG�JLYH�XV�D�JRRG�LQGLFDWLRQ�RI

ZKHWKHU KRW�LVVXH�PDUNHWV�DOVR�H[LVW�LQ�VPDOOHU�PDUNHWV��7KLV�K\SRWKHVLV�FRXOG�DOVR�EH�OLQNHG�

WR�LQYHVWRU�VHQWLPHQW��ZKHUH�LVVXHUV�WDNH�DGYDQWDJH�RI LQYHVWRUV�ZKR�DUH DERYH�DYHUDJH�

RSWLPLVWLF��,Q�RUGHU�IRU�XV�WR�VHH�LI�WKH�LQYHVWRU�VHQWLPHQW�KROGV��ZH�QHHG�WR�VHH�D�SRVLWLYH�DQG�

FRUUHODWHG�UHODWLRQVKLS�EHWZHHQ�XQGHUSULFLQJ�DQG�,32�DFWLYLW\�



��

+\SRWKHVLV���

8SZDUG�SULFH�UHYLVLRQV�DUH QRW�DIIHFWLQJ�XQGHUSULFLQJ

,I�K\SRWKHVLV�� FDQ�EH�UHMHFWHG��ZH�H[SHFW WKDW WKH�XSZDUG�UHYLVLRQV�LQ�WKH�SULFH�UDQJH�ZLOO�

LQFUHDVH�XQGHUSULFLQJ��,W�FRXOG�EH�ORJLFDO�WKDW�D�KLJKHU�RIIHU�SULFH�SURGXFHV ORZHU�

XQGHUSULFLQJ� EXW�LQIRUPDWLRQ�UHYHODWLRQ�WKHRU\ FRQWUDGLFWV�WKLV�VXJJHVWLRQ��7KLV�WKHRU\�LV�

EDVHG�RQ�+DQOH\¶V�VWXG\�IURP�������FDOOHG�SDUWLDO�DGMXVWPHQW�WKHRU\��7KH�WKHRU\ VD\V�WKDW�LI�

WKH�SULFH�LV�UHYLVHG�XSZDUGV��SRVLWLYH�LQIRUPDWLRQ�KDV�EHHQ�UHYHDOHG�DERXW�WKH�,32��,Q�RUGHU�

IRU�WKH�LQYHVWRUV�WR�WUXWKIXOO\�UHYHDO�WKHLU�LQIRUPDWLRQ��WKH�SULFH�LV�SDUWLDOO\�DGMXVWHG�RQO\�WR�

OHDYH�VRPH�XQGHUSULFLQJ�DV�D�UHZDUG� ,QIRUPDWLRQ�UHYHODWLRQ�WKHRU\�ZLOO�EH�WHVWHG�DV�GHVFULEHG�

E\ +DQOH\¶V��������SDUWLDO�DGMXVWPHQW�WKHRU\�DQG�SURYLGH H[SODQDWLRQ�RI XQGHUSULFLQJ�LQ�WKH�

1RUZHJLDQ�PDUNHW��LI�K\SRWKHVLV���LV�UHMHFWHG��%HQHYHQLVWH�DQG�6SLQGW��������XVH�FRUUHFWLRQV�

LQ�WKH�RIIHU�SULFH�LQ�RUGHU�WR�H[SODLQ�LQIRUPDWLRQ�UHYHODWLRQV��ZKLFK�ZH�ZLOO�WHVW�ZLWK�WKLV�

K\SRWKHVLV��

+\SRWKHVLV���

8QGHUSULFLQJ�RI�,32�VWRFNV�LV�QRW�DIIHFWHG�E\�LQGXVWU\�FODVVLILFDWLRQ

'LIIHUHQW�LQGXVWULHV�LQYROYH GLIIHUHQW�ULVNV��8QGHUSULFLQJ�FRXOG�WKHUHIRUH�EH�DQ�LQVWUXPHQW�WR�

DWWUDFW�FXVWRPHUV�WR�KLJK�ULVN�LQGXVWULHV��VXFK�DV�WKH�WHFK�LQGXVWU\��7KH�FRPSDQLHV�WKDW�DUH�

LQYROYHG�LQ�WHFKQRORJ\�DUH�XVXDOO\�\RXQJ�DQG�G\QDPLF�FRPSDQLHV�ZLWK KLJK�JURZWK�GXULQJ�

WKH�ILUVW�\HDUV�RI�WKHLU�OLIH�F\FOH��ZKLFK�UHTXLUHV�D�FRQVLGHUDEOH�DPRXQW�RI�FDSLWDO��'XH�WR�WKHLU�

KLJK�ULVN�EXVLQHVV�PRGHOV�DQG�XQFHUWDLQW\��DFTXLULQJ�FDSLWDO�IURP�EDQNV�ZLOO�RIWHQ�EH�D�

VWUXJJOH��7KLV�ZRXOG�PDNH�WKH�WHFK�FRPSDQLHV�ULVNLHU�WKDQ�RWKHU�LQGXVWULHV�VXFK�DV WKH ILQDQFH�

LQGXVWU\��7KLV�LV�VXSSRUWHG�E\�/RXJKUDQ�DQG�5LWWHU���������ZKHUH�KLJK�ULVN�LQGXVWULHV�

XQGHUSULFHG�PRUH��HVSHFLDOO\�DURXQG�WKH�GRW�FRP�EXEEOH��7KLV�FDQ�UHIHU EDFN�WR�LQYHVWRU�

VHQWLPHQW��ZKHUH�VHYHUDO�LQYHVWRUV�KDYH�D�KLJKHU�EHOLHI LQ�VRPH�LQGXVWULHV�WKDQ�RWKHUV�LQ�

F\FOLFDO�WHUPV��%\�UHMHFWLQJ�WKH�QXOO�K\SRWKHVLV��ZH�FDQ�FRQILUP�WKDW�,32�VWRFNV�H[SHULHQFH�

GLIIHUHQW�XQGHUSULFLQJ�GXH�WR�LQGXVWU\�GLIIHUHQFHV�DQG�ULVN�OHYHOV� 7KH LQGXVWU\ FODVVLILFDWLRQV�

DUH EDVHG�RQ�,&%�
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+\SRWKHVLV���

9DOXDWLRQ�XQFHUWDLQW\�LV�QRW�DIIHFWLQJ�XQGHUSULFLQJ

,I�ZH�FDQ�UHMHFW�K\SRWKHVLV����,32�XQGHUSULFLQJ�LV�H[SHFWHG�WR�LQFUHDVH�LQ�YDOXDWLRQ�

XQFHUWDLQW\��7KLV�K\SRWKHVLV�LV�EDVHG�RQ�%HDWW\�DQG�5LWWHU¶V��������WKHRU\�ZKHUH�XQGHUSULFLQJ�

VKRXOG�LQFUHDVH�LI�WKH�ILUP
V�YDOXDWLRQ�LV�XQFHUWDLQ��,I�SURYHQ�ULJKW��5RFN¶V�ZLQQHU¶V�FXUVH�

IURP������H[SODLQLQJ�,32�XQGHUSULFLQJ�ZRXOG�EH�VXSSRUWHG��,QIRUPDWLRQ�DV\PPHWU\�

LQFUHDVHV�WKH�HIIHFW�RI�WKH�ZLQQHU¶V�FXUVH��PHDQLQJ�ZKHQ�PRUH�LQYHVWRUV�EHFRPH�LQIRUPHG��

WKH�HIIHFW�JHWV�VWURQJHU�DQG�XQGHUSULFLQJ�LQFUHDVHV��,QIRUPDWLRQ�JDWKHULQJ�WR�EHFRPH�DQ�

LQIRUPHG�LQYHVWRU�FDQ�EH�H[SODLQHG�DV�EX\LQJ�D�FDOO�RSWLRQ�RQ�WKH�,32��:KHQ�WKH�LQYHVWRU�LV�

LQIRUPHG��KH�VKH FDQ�PDNH�XS�KLV�PLQG�DERXW�WKH�YDOXDWLRQ�DQG�FKRRVH�WR�XVH�KLV�RSWLRQ�

GHSHQGLQJ�RQ�ZKHWKHU�WKH�YDOXDWLRQ�H[FHHGV�WKH�RIIHU�SULFH�RU�QRW��7KH�YDOXH�RI�WKH�FDOO�ZLOO�

LQFUHDVH�ZKHQ�YRODWLOLW\�LQFUHDVHV��VLPLODUO\�WR�RSWLRQV��'XH�WR�WKLV�LQFUHDVH��PRUH�LQYHVWRUV�

FKRRVH�WR�EHFRPH�LQIRUPHG��VWUHQJWKHQLQJ�WKH�HIIHFW�RI�WKH�ZLQQHU
V�FXUVH��:H�ZLOO�WU\�WR�WHVW�

WKH�HIIHFW�RI�WKH�ZLQQHU¶V�FXUVH�E\�XVLQJ�SUR[LHV IRU�YDOXDWLRQ�XQFHUWDLQW\�

����'DWDVHW

7KH�SXUSRVH�RI�WKH�GDWDVHW LV WR FROOHFW HYHU\�QHZ�OLVWLQJ�IURP�2VOR�6WRFN�([FKDQJH¶V�ZHE�

SDJH IRU�RXU�WLPH�SHULRG��:H�KDYH�FUHDWHG�D XQLTXH�GDWDVHW IRU�RXU�DQDO\VLV�E\�ZRUNLQJ�

WKURXJK�RYHU�����SURVSHFWXVHV�IURP�,32V�IURP�2VOR�$[HVV�DQG�2VOR�6WRFN�([FKDQJH�IRU�WKH�

SHULRG������XQWLO�������$IWHU�FDUHIXO�DQDO\VLV�RQO\ ��� ,32V�UHPDLQ�LQ�RXU�VDPSOH��5HDVRQV�

RI�HOLPLQDWLRQ�ZLOO�EH�GHVFULEHG�LQ�VHFWLRQ��������&RPSDQ\�QDPH��XQGHUZULWHU�QDPH�

FRPSDQ\¶V VHFWRU�DQG�VXEVHFWRU��SULFH�SULFH�UDQJH��,32�GDWH�DQG�QXPEHU�RI�VKDUHV�OLVWHG KDYH�

EHHQ�H[WUDFWHG IURP�HDFK�,32V�LQGLYLGXDO�SURVSHFWXV��7KLV�LQIRUPDWLRQ�KDV�EHHQ�UHWULHYHG�

IURP�VHYHUDO�VRXUFHV�LQFOXGLQJ��1HZVZHE��XQGHUZULWHUV¶ ZHESDJH��VRPH�ZHUH�VKDUHG�E\�RXU�

JXLGDQFH�FRXQVHOORU� DQG�VRPH�ZHUH�VKDUHG�ZLWK�XV�GLUHFWO\�IURP�WKH�XQGHUZULWHU��6WRFN�

LQIRUPDWLRQ� VXFK�DV�FORVLQJ�SULFH�RQ�WKH�ILUVW�GD\�RI�WUDGLQJ�DQG�DGMXVWHG�FORVLQJ�SULFH�ZHUH�

JDWKHUHG�IURP�'DWDVWUHDP� 6RPH�RI�WKH�KLVWRULFDO�SULFHV�GRZQORDGHG�IURP�'DWDVWUHDP�ZHUH�

FRUUHFWHG�IRU�ODWHU�VWRFN�VSOLWV�RU�UHYHUVH�VWRFN�VSOLWV��7KLV�JDYH�TXLWH�H[WUHPH�UHVXOWV�LQ�WHUPV�

RI�XQGHUSULFLQJ�DV�WKH�SULFHV�GLG�QRW�PDWFK�WKH�KLVWRULFDO�RIIHU�SULFHV�LQ�DQ\�VHQVH��7KLV�
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SUREOHP�ZDV�VROYHG�E\�JDWKHULQJ�XQDGMXVWHG�SULFHV�IURP�'DWDVWUHDP��&ORVLQJ�OHYHOV�RI�

LQGLFHV�ZHUH�DOVR�JDWKHUHG�IURP�'DWDVWUHDP�

�������'DWD�VHOHFWLRQ

0RVW�RI�RXU�GDWD�LV�FROOHFWHG�PDQXDOO\�WKURXJK�2VOR�6WRFN�([FKDQJH�QRWLILFDWLRQV��RYHU�����

SURVSHFWXVHV��FRPSDQ\�ZHEVLWHV��ILQDQFLDO�GDWDEDVHV��)LQDQVWLOV\QHW�DQG�FRUUHVSRQGHQFH�ZLWK�

VRPH�FRPSDQLHV��7KLV�LQIRUPDWLRQ�JDWKHULQJ�KDV�KHOSHG�XV�JHQHUDWH D�XQLTXH�GDWDVHW��(YHQ�

WKRXJK�WKLV�KDV�EHHQ�H[WUHPHO\�WLPH�FRQVXPLQJ��ZH�IHOW�LW�ZDV�QHFHVVDU\�WR�UHDFK�D�ODUJH�

VDPSOH�VL]H�LQ�RUGHU�WR�VWUHQJWKHQ�VLJQLILFDQFH�LQ RXU�GDWDVHW��,QIRUPDWLRQ�RQ�WKH�,32¶V�

VXEVFULSWLRQ�SHULRG�LV�FUXFLDO�IRU�XV�WR�FDOFXODWH�WKH�UHWXUQ�IURP WKH�LQGXVWU\�LQGH[�IURP�WKH�

HQG�RI�WKH�ERRNEXLOGLQJ�SHULRG�DQG�XQWLO�WKH�OLVWLQJ�GDWH��7KH�UHWXUQ�ZLOO�EH�XVHG�WR�DGMXVW�WKH�

LQLWLDO�UHWXUQ�IRU�PDUNHW�PRYHPHQWV��DV�ZH�ZLOO�GHVFULEH�LQ�VHFWLRQ�������

�������'DWD�H[FOXVLRQ

$V�ZH�PHQWLRQHG�LQ�VHFWLRQ����� WKHUH�ZHUH�QXPHURXV ,32V�WKDW�ZHUH�HOLPLQDWHG�GXULQJ�RXU�

GDWD�FROOHFWLRQ�SURFHVV� 0DQ\�RI�WKH�FRPSDQLHV�WKDW�ZHUH�OLVWHG�GXULQJ�RXU�WLPHVSDQ�ZHUH�

DFWXDOO\�OLVWHG�ZLWK�SULYDWH�SODFHPHQWV��ZKHUH�RQO\�D�VHOHFWHG�VHW�RI�LQYHVWRUV�DUH�LQYLWHG�WR�

SDUWLFLSDWH�LQ�WKH�RIIHULQJ DQG�LV WKHUHIRUH��QRW�DQ�LQLWLDO�SXEOLF�RIIHULQJ��$QRWKHU�UHDVRQ�IRU�

H[FOXVLRQ�LV�PLVVLQJ�GDWD��7KLV�ZDV�PRVWO\�SUHVHQW�ZLWK�HDUOLHU�,32V�ZKHUH�SURVSHFWXVHV�ZHUH�

PLVVLQJ�RU�1HZVZHE�GLG�QRW�SURYLGH�DQ\�UHOHYDQW�LQIRUPDWLRQ�DERXW�RIIHU�SULFHV��SULFH�UDQJHV�

RU�ERRNEXLOGLQJ�SHULRGV�

6RPH�SURVSHFWXVHV�KDG�QRWLFHV�VWDWLQJ WKDW�WKH�SURVSHFWXV�SXUSRVH�ZDV�RQO\�DV�D�OLVWLQJ�

GRFXPHQW��ZKHUH�QR�VKDUHV�ZHUH�RIIHUHG�LQ�FRQQHFWLRQ�ZLWK�WKH�OLVWLQJ��:LWKRXW�D�VSHFLILF�

RIIHU�SULFH� ZH�FRXOG�QRW FDOFXODWH�WKH�XQGHUSULFLQJ�FRQQHFWHG�ZLWK�WKH�OLVWLQJ��7KLV�ZDV�

PRVWO\�WKH FDVH�ZLWK�FRPSDQLHV�OLVWHG RQ 2VOR�$[HVV�RU�0HUNXU�0DUNHWV�ZKHUH�UHJXODWLRQV�

DQG�FDSLWDO�GHPDQGV�DUH�TXLWH�OHQLHQW�LQ�FRQWUDVW WR�2VOR�6WRFN�([FKDQJH��7KHUH�ZHUH�DOVR�D�

IHZ�FDVHV�ZKHUH�WKH�OLVWLQJ�ZDV�FRQQHFWHG�ZLWK�RIIHULQJV�RI�ERQGV�WR�LQVWLWXWLRQV�DQG�VHOHFWHG�

LQYHVWRUV��DQG�WKHUHIRUH�QRW�D�UHJXODU�LQLWLDO�SXEOLF�RIIHULQJ�

$V�H[SODLQHG�LQ�VHFWLRQ������� GXH�WR�WKH�OLVWLQJ�UHTXLUHPHQWV��WKH�LQFOXVLRQ�RI�FRPSDQLHV�IURP�

0HUNXU�0DUNHWV�ZRXOG�LQWURGXFH�ODUJHU�YDULDWLRQV�LQ�FRPSDQ\�FKDUDFWHULVWLFV�DQG�GLVWRUW�WKH�
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LQIRUPDWLRQ�V\PPHWU\�DV�WKHVH�PDUNHWV KDYH�OHDQHU�UHTXLUHPHQWV�FRQFHUQLQJ�FRPSDQ\�

VSHFLILF�UHSRUWLQJ��7KHUHIRUH��FRPSDQLHV�WKDW�ZHUH OLVWHG�RQ�0HUNXU�0DUNHWV�ZHUH H[FOXGHG�

IURP�WKH�DQDO\VLV�

7KH�ODVW�LQVWDQFH ZKHUH�,32V�ZHUH�H[FOXGHG�ZHUH�FRQQHFWHG�ZLWK�GHPHUJHUV�DQG�GRXEOH�

OLVWLQJV��'HPHUJHUV�LQ�WKLV�FDVH�UHIHUV�WR�D�FRPSDQ\�ZKLFK�LV�DOUHDG\�OLVWHG��ZKHUH�DQ�HQWLW\�RI�

WKDW�FRPSDQ\�LV�EHLQJ�GHPHUJHG�DQG�WKHQ�OLVWHG�DV�D�VHSDUDWH�HQWLW\��,Q�VXFK�D�FDVH��WKH�

FRPSDQ\�LV�DOUHDG\�NQRZQ�WR�WKH�SXEOLF�DQG�KDV�DOUHDG\�KDG�DQ�,32�ZLWK�WKH�LQLWLDO�FRPSDQ\��

:KDW�ZH�UHIHU�WR�DV�GRXEOH�OLVWLQJV�LV�ZKHUH�D�FRPSDQ\�DOUHDG\�ZDV�OLVWHG�DW�D�1RUZHJLDQ�

PDUNHW�SODWIRUP��IRU�H[DPSOH�2VOR�$[HVV��DQG�WKHQ�OLVWHG�DJDLQ�DW�D�ODWHU�VWDJH�DW�WKH�2VOR�

6WRFN�([FKDQJH��6XFK�DV�WKH�FDVH�ZLWK�GHPHUJHV��WKH�FRPSDQ\�ZRXOG DOUHDG\ KDYH�KDG�DQ�

,32�ZKHQ�LW�ZDV�RULJLQDOO\�OLVWHG�DQG�WUDGLQJ�GDWD�LV�DOUHDG\�NQRZQ�EHIRUH�WKH�,32�WR�WKH�QHZ�

WUDGLQJ�SODWIRUP�

'XH�WR�WKH�UHDVRQV�SUHVHQWHG�DERYH��RXU�GDWDVHW QRZ�FRQVLVWV�RI���� ,32V�

�������2XWOLHUV

$Q�LVVXH�ZKLFK�RFFXUV�ZKHQ�DQDO\]LQJ�,32�UHWXUQV�LV�WKH�RFFXUUHQFH�RI�H[WUHPH�REVHUYDWLRQV�

ZKLFK�ZLOO�GLVWRUW�WKH UHVXOWV��$FFRUGLQJ�WR /MXQJTYLVW�������� XQGHUZULWHUV�PD\�XQGHUSULFH�WR�

HDUQ�IXWXUH�EXVLQHVV�DQG�WR�DWWUDFW�LQYHVWRU�GHPDQG��%HDWW\�DQG�5LWWHU �������DOVR�VWDWHG�WKDW�

XQGHUSULFLQJ�RFFXUV�DW�D�KLJKHU�GHJUHH�DURXQG�YDOXDWLRQ�XQFHUWDLQW\�DURXQG�WKH�,32�ILUP��'XH�

WR�WKH�ULVN�DVVRFLDWHG�ZLWK�,32V��XQGHUSULFLQJ�LV�XVHG�DV�DQ�LQFHQWLYH�IRU�LQYHVWRUV�WR�

SDUWLFLSDWH��ZKLFK�ZRXOG�UHVXOW�LQ�RXU�,32�VDPSOH�WR�EH�ULJKW�WDLOHG��'HVSLWH�KDYLQJ�D�VDPSOH�

ZKLFK�LQ�WKHRU\�VKRXOG�EH�ULJKW�WDLOHG��VRPH�,32�UHWXUQV�GHYLDWH�IDU�IURP�ZKDW�LV�QRUPDO�DQG�

FUHDWHV�D�SUREOHP�ZKHQ�ZH�DQDO\]H�DYHUDJHV��7R�VROYH�RXU�SUREOHP�ZLWK�RXWOLHUV��ZH�KDYH�

LGHQWLILHG�WKH����ORZHU�DQG�XSSHU�OHYHOV�RI�RXWOLHUV�DQG�H[FOXGHG�WKHVH�ZLWK�WKH�XVH�RI�D�

GXPP\�YDULDEOH��7KLV�SURFHGXUH�HOLPLQDWHV�IRXU�REVHUYDWLRQV�IURP�WKH�UHJUHVVLRQ�DQDO\VLV�

����&DOFXODWLRQ�RI�XQGHUSULFLQJ

$�VWDQGDUG ZD\�RI�FDOFXODWLQJ�XQGHUSULFLQJ�LV�WR�XVH�WKH�ILUVW�GD\¶V�LQLWLDO�UHWXUQ��7KLV�LV�IRXQG�

E\�JDWKHULQJ�WKH�RIIHU�SULFH�IURP�WKH�,32�DQG�WKH�FORVLQJ�SULFH�IURP�WKH�VDPH�,32�RQ�WKH�ILUVW�

GD\�RI�WUDGLQJ��,EERWVRQ���������,I�WKH�LQLWLDO�UHWXUQ�LV�KLJKHU�WKDQ�]HUR��WKH�,32�ZDV�
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XQGHUSULFHG� DQG�QHZ�LQYHVWRUV�KDYH�JDLQHG�SURILWV�RQ�WKH�ILUVW�GD\�RI�WUDGLQJ��$QG�YLFH�YHUVD��

D�QHJDWLYH�LQLWLDO�UHWXUQ�ZRXOG�PHDQ�WKDW�WKH�,32�ZDV�RYHUSULFHG��$�PRUH�SUHFLVH�ZD\�RI�

FDOFXODWLQJ�ZRXOG�EH�WR�FRUUHFW�WKH�LQLWLDO�UHWXUQ�ZLWK�PDUNHW�UHWXUQV DFFRUGLQJ�WR�/RJXH�

�������

�������6LPSOH�LQLWLDO�UHWXUQ

6LPSOH�LQLWLDO�UHWXUQ�LV�FDOFXODWHG�ZLWK�WKH�IROORZLQJ�IRUPXOD�

ܴ௜ ൌ
௜ܲǡ௧ െ ௜ܲǡ௧ିଵ

௜ܲǡ௧ିଵ

:KHUH�

ܴ݅  �LQLWLDO�UHWXUQ�RI�VWRFN�L

௜ܲǡ௧  �&ORVLQJ�SULFH�RI�ILUVW�GD\�RI�WUDGLQJ

௜ܲǡ௧ିଵ �2IIHU�SULFH�IURP�ERRNEXLOGLQJ�SHULRG

7KH�TXRWHG�IRUPXOD�VWDWHV�WKDW�XQGHUSULFLQJ�RU�VLPSOH�LQLWLDO�UHWXUQ�LV�JLYHQ�E\�WKH�SHUFHQWDJH�

FKDQJH�EHWZHHQ�WKH�SULFH�DW�ZKLFK�WKH�VWRFN�LV�WUDGHG RQ WKH�ILUVW�GD\�RI�WUDGLQJ�DQG�WKH�ILQDO�

RIIHU�SULFH�IURP�WKH�ERRNEXLOGLQJ�SHULRG��/MXQJTYLVW���������,I�ZH�ZHUH�WR�XVH�ODWHU�SULFHV�

VXFK�DV�WKH�HQG�RI�WKH�ILUVW�ZHHN�RI�WUDGLQJ��LW�ZRXOG�PDNH�OLWWOH�GLIIHUHQFH��/MXQJTYLVW���������

6RPH�FDSLWDO�PDUNHWV�DUH�UHJXODWHG�E\�GDLO\�YRODWLOLW\�OLPLWV��ZKLFK�ZRXOG�OLPLW�WKH�ILUVW�GD\�

RI�WUDGLQJ�WR�IRU�H[DPSOH�D�PD[LPXP�RI���RU������/MXQJTYLVW���������,Q�WKH�SUHVHQFH�RI�VXFK�

UHJXODWRU\�WHUPV��LW�ZRXOG�EH�UHOHYDQW�WR�XVH�D�ORQJHU�SHULRG�WKDQ�WKH�ILUVW�GD\�RI�WUDGLQJ��EXW�

WKLV�LV�QRW�WKH�FDVH�IRU WKH�1RUZHJLDQ�PDUNHW DQG RXU�DQDO\VLV��

$ UHOHYDQW LVVXH�LV�WKH�PDUNHW�PRYHPHQWV�EHWZHHQ�WKH�HQG�RI�WKH�RIIHU�SHULRG�DQG�WKH�OLVWLQJ�

GDWH��$FFRUGLQJ�WR�/MXQJTYLVW��������LW�LV�QHFHVVDU\�WR�DGMXVW�IRU�PDUNHW�PRYHPHQWV�ZKHQ�

WKHUH�LV�VXEVWDQWLDO�GHOD\�EHWZHHQ�SULFLQJ�GDWH�DQG�ILUVW�GD\�RI�WUDGLQJ��,Q�WKH�8�6�DQG�

LQFUHDVLQJO\�LQ�(XURSH��WKH�RIIHU�SULFH�LV�RIWHQ�VHW�MXVW�D�IHZ�GD\V�RU�KRXUV�EHIRUH�WKH�OLVWLQJ�

�/MXQJTYLVW���������7KLV�LV�QRW�SUHFLVH�LQ�RXU�GDWDVHW��ZKHUH�WKH�DYHUDJH�QXPEHU�RI�GD\V�

EHWZHHQ�WKH�RIIHU�SULFH�LV�VHW�DQG WKH�OLVWLQJ�GDWH�LV������GD\V��7KHUHIRUH��ZH�KDYH FKRVHQ�WR�

DGMXVW�WKH�VLPSOH�LQLWLDO�UHWXUQ�ZLWK�PDUNHW�PRYHPHQWV�IRU�WKH�UHOHYDQW�SHULRG��
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,Q�RXU�VDPSOH�ZH�HQFRXQWHUHG�DQ�LVVXH�IRU�,32V�IURP����� ZKHUH�WZR RIIHU�SULFHV�ZHUH�

PLVVLQJ�IURP�1HZVZHE�RU�WKH�UHOHYDQW�SURVSHFWXVHV� 5HFHQW�VWXGLHV�RQ�WKH�SULFLQJ�SURFHVV�

VKRZV�WKDW�WKH�ILQDO�RIIHU�SULFH�ZLOO�EH�RQ DYHUDJH������EHORZ�WKH�PLGSRLQW�RI�WKH�LQLWLDO�SULFH�

UDQJH�IURP�WKH�,32�SURVSHFWXV��/RZU\�	�6FKZHUW���������$V�DOO�RWKHU�QHFHVVDU\�LQIRUPDWLRQ�

ZDV�JDWKHUHG�RQ�WKHVH�WZR�,32V��ZH�FKRVH�WR�VLPXODWH�WKH�RIIHU�SULFH�E\�XVLQJ�/RZU\�DQG�

6FKZHUW¶V�HVWLPDWH�IRU�WKH�RIIHU�SULFH��

�������0DUNHW�DGMXVWHG�LQLWLDO�UHWXUQ

:H�FDQ�DGMXVW�WKH�VLPSOH�LQLWLDO�UHWXUQ�E\�VXEWUDFWLQJ�WKH�UHWXUQ�IURP�D�UHOHYDQW�LQGH[�IRU�WKH�

SHULRG�EHWZHHQ�SULFH�VHWWLQJ�RI�WKH�RIIHU�SULFH�DQG�WKH�OLVWLQJ�GDWH��WKXV�FRUUHFWLQJ WKH�LVVXH�RI�

PDUNHW�PRYHPHQWV�IRU�WKLV�SHULRG��:KHWKHU�WKH�XQGHUZULWHU�LQFRUSRUDWHV�DOO�SXEOLF�

LQIRUPDWLRQ�LQWR�WKH�RIIHU�SULFH�LV�D�PDWWHU�RI�GHEDWH�ZLWKLQ�WKH�,32�OLWHUDWXUH �/RZU\�	�

6FKZHUW���������7KH�H[WHQW�RI�WKH�PDUNHW�PRYHPHQWV�GXULQJ�WKH�ERRNEXLOGLQJ�SHULRG�XQWLO�WKH�

OLVWLQJ�GDWH�ZRXOG�EH�FRQVLGHUHG�SXEOLF�LQIRUPDWLRQ�ZKLFK�FRXOG�EH�LQFRUSRUDWHG�LQWR�WKH�ILQDO�

RIIHU�SULFH��7KH�ILQGLQJV�RI�/RXJKUDQ�DQG�5LWWHU��������VXJJHVWV�WKDW�WKH�XQGHUZULWHU�RI�D�QHZ�

LVVXH�SDUWLDOO\�LQFRUSRUDWHV�SXEOLFO\�DYDLODEOH�LQIRUPDWLRQ�LQWR�WKH�RIIHU�SULFH��

7KH�DGMXVWHG�LQLWLDO�UHWXUQ�LV�EDVHG�RQ�/RJXH���������+H�GHILQHV WKH�DGMXVWPHQW�ZLWK WKH�

IROORZLQJ�IRUPXOD��

ܴ௜
כ ൌ ܴ௜ െ ܴ௠ ൌ

௜ܲǡ௧ െ ௜ܲǡ௧ିଵ

௜ܲǡ௧ିଵ
െ
௜ǡ௧ܫ െ ௜ǡ௧ିଵܫ
௜ǡ௧ିଵܫ

������

ܴ௜
כ  �PDUNHG�DGMXVWHG�LQLWLDO�UHWXUQ

ܴ௜  �UHWXUQ�RQ�VWRFN�L

ܴ௠  �UHWXUQ�RQ�UHOHYDQW�LQGH[

௜ǡ௧ܫ  �FORVLQJ�YDOXH�RI�LQGH[�RQ�WKH�ILUVW�WUDGLQJ�GD\�RI�VWRFN�L

௜ǡ௧ିଵܫ  �FORVLQJ�YDOXH�RI�LQGH[�RQ�WKH�ILQDO�GD\�RI�WKH�ERRNEXLOGLQJ�SHULRG

$V�TXRWHG�LQ��������WKH�VLPSOH�LQLWLDO�UHWXUQ JLYHV�RQO\�D�SULFH�GLIIHUHQFH�DQG JLYHV�QR�

VWDWHPHQW�DORQH�RI�ZKHWKHU�WKH�,32�LV�XQGHUSULFHG�RU�RYHUSULFHG�DV�WKHUH�LV�QR�FRPSDULVRQ�
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VWDQGDUG��$Q�LQYHVWRU�ZKR PD\�VXEVFULEH�WR�DQ�,32�KDV�WKH�RSWLRQ�RI�DOWHUQDWLYH�LQYHVWPHQWV�

LQVWHDG�RI�WKH�,32��$GMXVWLQJ�WKH�LQLWLDO�UHWXUQ�ZLWK�WKH�UHWXUQ�RI�DQ�DOWHUQDWLYH�LQYHVWPHQW�

VXFK�DV�D�UHOHYDQW�LQGH[�LV�D�ZD\�RI�FRPSDULQJ�WKH�UHWXUQ�WR�DQ�DOWHUQDWLYH�LQYHVWPHQW�

�+XQJHU���������7KH�FKRLFH�RI�UHOHYDQW�PDUNHW�SRUWIROLR�RU�LQGH[�LV�RI�KLJK�LPSRUWDQFH�VR�WKDW�

LW UHSUHVHQWV�IDLUO\�WKH�VDPH�ULVN�OHYHO�DV�WKH�,32�VWRFN��7KH�DOWHUQDWLYH�LQYHVWPHQW�FRXOG�EH�D�

ZLGH�VKDUH�PDUNHW�LQGH[��ZKLFK�LV�WKH�FXVWRPDU\�DSSURDFK�DFFRUGLQJ�WR�+XQJHU���������

,W�FRXOG�EH�UHOHYDQW�WR�LQFOXGH�D�EHWD�YDOXH�IRU�WKH�,32�VWRFN�WR�FRUUHFW�IRU�WKH�VWRFNV¶ ULVN�

OHYHO�FRPSDUHG�WR�WKH�PDUNHW PRYHPHQW��%XW�D�FRPPRQ�SUREOHP�KHUH�LV�WKDW�WKH�EHWD�YDOXH�

FDQQRW�EH�PHDVXUHG�ZKHUH WKHUH�LV�QR�KLVWRULFDO�VWRFN�SULFH��:H�KDYH�FKRVHQ�WR�XVH�WKH�

DGMXVWPHQW�PHWKRG�RI�/RJXH��������VLQFH�ZH�FDQQRW�FDOFXODWH�WKH�EHWD�YDOXH RI�WKH�,32�

FRPSDQLHV�

:KHQ�ZH�FKRVH�WKH�PDUNHW�LQGLFHV� ZH�ZDQWHG�WR�XVH�UHOHYDQW�LQGLFHV�WKDW ZHUH�FORVHO\�OLQNHG�

WR�WKH�LQGXVWU\�WKH�,32�FRPSDQ\�RSHUDWHG�LQ��,Q�RXU�GDWDVHW ZH�KDYH�XVHG�WKH�,QGXVWU\�

&ODVVLILFDWLRQ�%HQFKPDUN�FRGHV �,&%��WR�FDWHJRUL]H�HDFK�FRPSDQ\�WR�WKHLU�UHVSHFWLYH

LQGXVWU\��:H�XVHG�WKH�VDPH�LQGXVWU\�FODVVLILFDWLRQ�WR�GRZQORDG�WKH�UHOHYDQW�LQGLFHV�WR�XVH�IRU�

WKH�PDUNHW�DGMXVWPHQWV�IURP�'DWDVWUHDP��26(���+HDOWK�&DUH�ZHUH�XVHG�DV�WKH�UHOHYDQW�

DGMXVWPHQW�LQGH[ IRU�,32V�WKDW�ZHUH�FODVVLILHG�DV�+HDOWK�&DUH��([DPSOHV�RI�RWKHU�UHOHYDQW�

LQGLFHV�ZH�XVHG�DUH�26(���(QHUJ\��26(���)LQDQFLDOV��26(���,QGXVWU\�DQG�VR�RQ��%\�XVLQJ�

LQGXVWU\�UHOHYDQW�LQGLFHV�DV�DQ�DGMXVWPHQW�PHDVXUH��ZH�DUH�DEOH�WR�SRUWUD\ WKH�DOWHUQDWLYH�

LQYHVWPHQW�WR�LQYHVWLQJ�LQ�WKH�,32�VWRFN�PRUH�SUHFLVHO\�DV�GHVFULEHG�E\�+XQJHU���������%\�

XVLQJ LQGXVWU\�UHOHYDQW�LQGLFHV��ZH¶UH�DEOH�WR�FRQYH\ WKH�ULVN�DVVRFLDWHG�ZLWK�WKH FRPSDQ\�

JRLQJ�SXEOLF��FRPSDUHG�WR�XVLQJ�D�EURDG�PDUNHW�LQGH[�

����5HJUHVVLRQ�DQDO\VLV

,Q�WKH�LQWHUHVW�RI�DQDO\VLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�XQGHUSULFLQJ�DQG�WKH�FKRVHQ�WKHRULHV�LW�

ZRXOG�EH�DSSURSULDWH WR�SHUIRUP�D�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV��7KH�DQDO\VLV�JLYHV�XV�DQ�

HTXDWLRQ�WKDW�ZLOO�KHOS�XV�GHVFULEH�WKH�UHODWLRQVKLS�EHWZHHQ�RXU�YDULDEOHV�LQ�WKH�UHJUHVVLRQ��

0XOWLSOH�UHJUHVVLRQ�DQDO\VLV�ZLOO�JLYH�XV�D�PRUH�DFFXUDWH SLFWXUH�RI�WKH�FDXVDO�IDFWRUV�EHKLQG�

RXU�SKHQRPHQRQ��
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2XU�YDULDEOHV�DUH�UHODWHG�WR�WKH VL[ K\SRWKHVHV�WKDW�ZH�DUH�WHVWLQJ��0RUH�LQIRUPDWLRQ�RQ�ZK\�

ZH�FKRVH�HDFK�LQGHSHQGHQW�YDULDEOH�WR�WKH�UHJUHVVLRQ�ZLOO�EH�VKDUHG�LQ�SDUW�IRXU��3HUIRUPLQJ�

WKLV�DQDO\VLV�RQ�RXU�GDWD�VDPSOH�ZLOO�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�

GHSHQGHQW�DQG�LQGHSHQGHQW�YDULDEOHV�DQG�WKHLU VLJQLILFDQFH��,Q�DGGLWLRQ��WKH�H[SODQDWRU\�

SRZHU�RI�WKH�PRGHO DQG�RWKHU�LQIRUPDWLRQ�ZH�FDQ�XVH�ZLOO�EH�UHYHDOHG��

�������5HJUHVVLRQ�DVVXPSWLRQV

7KUHH RI�WKH�2/6�DVVXPSWLRQV��KHWHURVFHGDVWLFLW\��PXOWLFROOLQHDULW\ DQG�QRUPDO�GLVWULEXWLRQ

ZLOO�EH WHVWHG�PDQXDOO\�LQ�RUGHU�WR�GHWHFW�WKH SUHYLRXVO\ PHQWLRQHG�LVVXHV��'XH�WR�WKH�QDWXUH�

RI�RXU�YDULDEOHV��KHWHURVFHGDVWLFLW\�PLJKW�RFFXU�LQ�RXU�UHJUHVVLRQ�DQG�FDQ�EH�PDQDJHG ZLWK�

WKH�XVH�RI�UREXVW�VWDQGDUG�HUURUV��,W�LV�XQOLNHO\ WKDW�ZH�ZLOO�LQFXU D�PXOWLFROOLQHDULW\�LVVXH��EXW�

LI�ZH�GR��WKLV ZLOO�EH�FRQWUROOHG�IRU�ZKHQ�UHDGLQJ�WKH�UHJUHVVLRQ�RXWSXW��7KH�WHVW�UHVXOWV�ZLOO�EH�

GLVFXVVHG�LQ�VHFWLRQ����� IROORZHG�E\�YLRODWLRQ�FRQVHTXHQFHV�RI�WKH�DVVXPSWLRQV�DQG�VROXWLRQV�

WR�WKH�SUREOHPV��,W LV�QRW�PDQ\�DGYDQFHG�UHJUHVVLRQV�ZKLFK ZLOO IXOILO�DOO�RI�WKH�2/6�

DVVXPSWLRQV�

�������6DPSOH�VHOHFWLRQ�ELDV

'DWD�VDPSOHV�WKDW�DUH�QRW�QRUPDOO\�GLVWULEXWHG�DUH�GLVFXVVHG�LQ�+HFNPDQ
V�SDSHU�IURP�������

6DPSOH�VHOHFWLRQ�ELDV�LQ�WKH�2/6�HVWLPDWRU�LV�LQGXFHG�E\�XVLQJ�GDWD�WKDW�DULVH�IURP�

HQGRJHQRXV�VDPSOH�VHOHFWLRQ��:RROGULGJH��������S��������7KH ELDV�DSSHDUV�ZKHQ�WKHUH�LV�

PLVVLQJ�GDWD�LQ�WKH�GDWD�VDPSOH��ZKLFK�FRXOG�EH�FDXVHG�E\�VHOI�VHOHFWLRQ�RI�RXU�GDWD�RU�

VHOHFWLRQ�GHFLVLRQV�WKDW�ZHUH QHFHVVDU\�GXULQJ�WKH�SURFHVV��:LWK�WKUHH�GLIIHUHQW�VWRFN�

H[FKDQJHV�DQG�UHTXLUHPHQWV��VRPH�LVVXHV�ZLOO�DULVH��VXFK�DV�PLVVLQJ�RIIHU�SULFHV��SULFH�UDQJHV�

DQG�VXEVFULSWLRQ�SHULRGV��)RUWXQDWHO\��1HZVZHE�KDV�SURYLGHG�XV�ZLWK�QHDUO\ DOO�WKH�QHFHVVDU\�

GDWD�DQG WKH�PLVVLQJ�GDWD�KDV�EHHQ VXSSOHPHQWHG�ZLWK�'DWDVWUHDP�

�������'XPP\�YDULDEOH�WUDS

'XPP\�YDULDEOH�WUDSV�RFFXU�ZKHQ�WRR�PDQ\�GXPP\�YDULDEOHV�DPRQJ�WKH�LQGHSHQGHQW�

YDULDEOH�LV�LQFOXGHG�DQG�DULVH�ZKHQ�DQ�RYHUDOO�LQWHUFHSW�LV�LQ�WKH�PRGHO�DQG�D�GXPP\�YDULDEOH�

LV�LQFOXGHG�IRU�HDFK�JURXS��:RROGULGJH��������S��������:H�FDQQRW�LQFOXGH�ERWK�YDULDEOHV�LQ�

WKH�UHJUHVVLRQ�EHFDXVH�LW�ZLOO�QRW�EH�DEOH�WR�HVWLPDWH�ERWK RI WKH�FRHIILFLHQWV�DW�WKH�VDPH�WLPH�

ZKHQ�WKH\�DUH�SHUIHFWO\�PXOWLFROOLQHDU��7KLV�DOVR�YLRODWHV�DVVXPSWLRQ���LQYROYLQJ�LPSHUIHFW
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FROOLQHDULW\�LQ�RUGHU�WR�EH�D�FODVVLFDO�OLQHDU�PRGHO��,Q�RXU�PRGHO��ZH�KDYH�GXPPLHV�IRU�VHYHUDO�

H[SODQDWRU\�YDULDEOHV�DQG�VRPH�FRQWURO�YDULDEOHV�ZKHUH�ZH�ZLOO�WDNH�WKH�QHFHVVDU\�PHDVXUHV�

WR�SUHYHQW�GXPP\�YDULDEOH�WUDSV�

�������6XUYLYRUVKLS�ELDV

6XUYLYRUVKLS�ELDV�LV�D�SRWHQWLDO�LVVXH�ZKHQ�VWXG\LQJ�,32V�SHUIRUPDQFH �5LWWHU���������

&RPSDQLHV�WKDW�KDYH�EHHQ�GHOLVWHG�RU�EDQNUXSW�FRXOG�VLPSO\�EH�RYHUORRNHG�EHFDXVH�RI�WKH�

DEVHQFH�RI�LQIRUPDWLRQ��ZKHUH�ZH�RQO\�FRQVLGHU�WKH�ZLQQHUV��7KH�ZLQQHUV�DUH�GHILQHG�KHUH DV�

FRPSDQLHV�WKDW�DUH�VWLOO�SXEOLF��:H�ZLOO�QRW�JR�IXUWKHU�LQWR�WKH�HIIHFW�RI�D�SRVVLEOH�VXUYLYRUVKLS�

ELDV��EXW�ZH�KDYH�WULHG�WR�LQFOXGH�DV�PDQ\ GHOLVWHG FRPSDQLHV�DV�SRVVLEOH�WR�DYRLG�

VXUYLYRUVKLS�ELDV��
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3DUW�,9��$QDO\VLV�DQG�SUHVHQWDWLRQ�RI�UHVXOWV
,Q�SDUW�IRXU ZH�SUHVHQW�RXU�ILQGLQJV�DURXQG�,32V�LQ�WKH�1RUZHJLDQ�PDUNHW DQG�UHOHYDQW�

GHVFULSWLYH�VWDWLVWLFV��)XUWKHUPRUH��ZH�SUHVHQW�RXU�H[SODQDWRU\�YDULDEOHV�DQG�FRQWURO�

YDULDEOHV� IROORZHG�E\�WKH�LQWURGXFWLRQ�DQG�HVWLPDWLRQV�RI�RXU�WKUHH UHJUHVVLRQ�YDULDEOHV�

DORQJ�ZLWK�FRPPHQWV�UHODWHG�WR�WKHP��7R�FRQFOXGH��ZH�KDYH�PHQWLRQHG�SRWHQWLDO�HFRQRPHWULF�

LVVXHV�DQG�DSSOLHG�PHDVXUHV�WKDW�ZLOO�IL[�WKH�LVVXH��

�����5HVXOWV�IURP�XQGHUSULFLQJ
2XU�GDWDVHW RI���� UHFRUGHG�,32V�IURP������WR������VKRZV�DQ�LQLWLDO�UHWXUQ�RI���������$V�

GHVFULEHG�LQ�VHFWLRQ��������WKLV�LV�WKH�XQDGMXVWHG�LQLWLDO�UHWXUQ��$IWHU�FRUUHFWLQJ�WKH�UHWXUQV�IRU�

PDUNHW�PRYHPHQWV��RXU�VDPSOH¶V�XQGHUSULFLQJ�GHFUHDVHV�WR��������RQ�WKH�ILUVW�GD\�RI�WUDGLQJ��

7KH�QXPEHU�RI�REVHUYDWLRQV�OLVWHG�LQ�RXU�WDEOH�EHORZ�GHYLDWHV�IURP�WKH�WRWDO�QXPEHU�RI�,32V�

LQ�RXU�VDPSOH�GXH�WR�WKH�H[FOXVLRQ RI�RXWOLHUV�DV�PHQWLRQHG�LQ�VHFWLRQ������� DQG�WKH�UHPRYDO�

RI�,32V�FRQQHFWHG�ZLWK�0HUNXU�0DUNHWV�DV�VWDWHG�LQ�VHFWLRQ�������

�������'HVFULSWLYH�VWDWLVWLFV

7KH�GHVFULSWLYH�VWDWLVWLFV�RI RXU�UHVXOWV DUH VXPPDUL]HG�LQ�WKH�WDEOH�EHORZ�

7DEOH����'HVFULSWLYH�VWDWLVWLFV�RI�RXU�XQGHUSULFLQJ�UHVXOWV

7KH�WDEOH�VKRZV�WKH�GLIIHUHQFH�EHWZHHQ�VLPSOH�LQLWLDO�UHWXUQ�DQG�DGMXVWHG�LQLWLDO�UHWXUQV��

6WDQGDUG�GHYLDWLRQ��YDULDQFH�DQG�VNHZQHVV�GLIIHU�LQ�VPDOO�GHJUHH�EHWZHHQ�WKH�WZR�UHWXUQV��

7KH�DGMXVWHG�LQLWLDO�UHWXUQ�LV�VOLJKWO\�ORZHU�WKDQ�WKH�VLPSOH�LQLWLDO�UHWXUQ��PHDQLQJ�WKDW�WKH�

PDUNHW�UHWXUQ�IURP�WKH�VXEVFULSWLRQ�SHULRG�WR�WKH�,32�GDWH�LV�SRVLWLYH�RQ�DYHUDJH��(YHQ�

WKRXJK�WKH�GLIIHUHQFH�EHWZHHQ�DGMXVWHG�DQG�XQDGMXVWHG�LV�UHODWLYHO\�VPDOO��ZH�WKLQN�WKDW�WKH�

DGMXVWHG�LQLWLDO�UHWXUQ ZRXOG�EH�PRVW�VXLWDEOH�WR�DSSURDFK�RXU�UHVHDUFK��2OGHU�VWXGLHV�IURP�
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/RJXH��������DQG�,EERWVRQ�DQG�-DIIH��������KDYH�EHHQ�XVLQJ�DGMXVWHG�UHWXUQV�IRU�WKHLU�

ILQGLQJV��1HZHU�VWXGLHV��VXFK�DV�5LWWHU�DQG�5\GTYLVW��������KDYH�DOVR�XVHG�WKLV�DSSURDFK�

$�VLPSOH�W�WHVW�VKRZV�WKDW�WKH�DGMXVWHG�LQLWLDO�UHWXUQ RI������� LV�VWDWLVWLFDOO\�VLJQLILFDQW DW�WKH

���OHYHO��7KH�FULWLFDO�YDOXH�ZLWK�����GHJUHHV�RI�IUHHGRP�LV�������ZKHUH�RXU�W�VWDW�LV�HVWLPDWHG�

WR������DQG�E\�IDU�H[FHHGLQJ WKH�FULWLFDO�YDOXH� /DWHU�RQ��WKLV�UHVXOW�SURYHV LPSRUWDQW�IRU�RXU�

VWXG\�DV�LW�FRQILUPV�WKH�SUHVHQFH�RI�XQGHUSULFLQJ�LQ�RXU�UHVHDUFK�SHULRG��7KH�PHGLDQ�RI�WKH�

DGMXVWHG�LQLWLDO�UHWXUQ�LV���������PHDQLQJ�WKDW�KDOI�RI�RXU�REVHUYDWLRQV�KDYH�D�KLJKHU�UHWXUQ�

WKDQ���������%HFDXVH�WKH�PHGLDQ�LV�ORZHU�WKDQ�WKH�PHDQ��WKH�VDPSOH�ZLOO�DSSHDU�WR�EH�

VNHZHG�WRZDUGV�WKH�ULJKW��$ IHZ�KLJK�UHWXUQ�REVHUYDWLRQV�DUH�WKH FDXVH�RI WKH�KLJKHU�PHDQ��

ZKLFK�FRXOG�EH�WKH�UHDVRQ�IRU�D�SRVLWLYH�VNHZ��2XU�VNHZQHVV�LV�FDOFXODWHG�WR�������FRQILUPLQJ�

WKH�SRVLWLYH�VNHZ��7KLV�LQGLFDWHV�WKDW�WKHUH�LV�PRUH�GDWD�LQ�WKH�ULJKW�WDLO�WKDQ�ZKDW�LV�XVXDO�LQ�D�

QRUPDO�GLVWULEXWLRQ�ZKHUH�WKH�VNHZQHVV�LV�]HUR��7KH���WK SHUFHQWLOH�LQIRUPV�XV�WKDW�����RI�WKH�

REVHUYDWLRQV�DUH�ORZHU�RU�HTXDO�WR���������ZKLOH�WKH���WK SHUFHQWLOH�LQIRUPV�XV�WKDW�����RI�WKH�

REVHUYDWLRQV�DUH�ORZHU�RU�HTXDO��������7KLV�LPSOLHV�WKDW�WKH�UHPDLQLQJ�����DUH�������RU�

KLJKHU� 7KH�SHUFHQWLOHV�VXJJHVW�WKDW�WKHUH LV�VLJQLILFDQW�XQGHUSULFLQJ�LQ�RXU�VDPSOH��ZLWK�WKH�

KHOS�RI�VRPH�REVHUYDWLRQV ZKLFK EULQJV WKH�PHDQ�KLJKHU��

'XH�WR�VWUXFWXUDO�GLIIHUHQFHV�LQ�LQGXVWULHV��SULFH�FKDQJHV�IRU�QHFHVVDU\�FRPPRGLWLHV��

YDULDWLRQV�LQ�LQYHVWRUV
�YLHZ�RQ�WKH�VHOHFWHG�LQGXVWULHV�DQG�RWKHUV��RXU�VDPSOH�PLJKW�KDYH�

XQGHUSULFLQJ�YDULDWLRQV�IRU�WKH�LQGXVWULHV��%HORZ�ZH�ZLOO�SUHVHQW�D�FKDUW�ZKLFK VKRZV�WKH�

DYHUDJH�DGMXVWHG�XQGHUSULFLQJ�DQG�UHWXUQ�SHU�LQGXVWU\�RQ�WKH�ILUVW�GD\�RI�WUDGLQJ�

&KDUW����$YHUDJH�XQGHUSULFLQJ�SHU�LQGXVWU\�LQ�RXU�GDWDVHW

7KH�DYHUDJHV�DUH�FDOFXODWHG�ZLWKRXW�WKH�IRXU�RXWOLHUV�IURP�RXU�GDWD�VDPSOH�WR�SUHYHQW�

GLVWRUWLRQ�RI�WKH�UHVXOWV��7KH�XWLOLWLHV�LQGXVWU\�ZLWK�LWV WKUHH�REVHUYDWLRQV�LV ������ RYHUSULFHG�
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RQ�DYHUDJH�DV�WKH�RQO\�RYHUSULFHG�LQGXVWU\��7KH�UHPDLQLQJ�LQGXVWULHV�SURYLGH�VXSSRUW�IRU�

XQGHUSULFLQJ��ZLWK�YDU\LQJ�GHJUHHV��PDWHULDOV��KHDOWK�FDUH��ILQDQFLDOV�DQG�RLO�	�JDV�DOO�SURYLGH�

XQGHUSULFLQJ�RYHU�����ZKLOH�FRQVXPHU�JRRGV��FRPPXQLFDWLRQ�VHUYLFHV��LQGXVWULDOV�DQG�

WHFKQRORJ\�H[SHULHQFH�XQGHUSULFLQJ DSSUR[LPDWHO\ EHWZHHQ������DQG�����7KH�PDWHULDOV�

LQGXVWU\ RQO\�FRQWDLQV�QLQH REVHUYDWLRQV��ZKLFK�PLJKW�H[SODLQ�ZK\�WKH�DYHUDJH�DGMXVWHG�

UHWXUQ�GHYLDWHV�IURP�WKH�PHDQ��7KLV�LV�DOVR�WKH�FDVH�ZLWK�XWLOLWLHV��ZKLFK�RQO\�KDYH�WKUHH

REVHUYDWLRQV�

7DEOH���1XPEHU�RI�,32V�DQG DYHUDJH XQGHUSULFLQJ�SHU�LQGXVWU\�

$V�PHQWLRQHG�LQ�VHFWLRQ���������VHYHUDO�VWXGLHV�KDYH�VKRZQ�WKDW�XQGHUSULFLQJ YDULHV�JUHDWO\�

RYHU�GLIIHUHQW�WLPH�SHULRGV��7KH�PRUH�UHFHQW�VWXGLHV�SUHVHQWHG�GLPLQLVKLQJ�UHWXUQV�LQ�FRQWUDVW�

WR�WKH�HDUOLHU�VWXGLHV�RI�XQGHUSULFLQJ� 7KHVH�VWXGLHV�KDYH�EHHQ�GRQH�LQ�ODUJH�,32�PDUNHWV��EXW�

LQ�D�VPDOO�,32�PDUNHW�OLNH�1RUZD\��WKH�UHVXOWV FDQ�YDU\�GXH�WR�IHZHU REVHUYDWLRQV��7KLV�LV�

DSSOLFDEOH�IRU�WKH�\HDUV�ZKHUH�WKHUH�KDYH�EHHQ IHZ ,32V� 7KH�WUHQG�RI�GLPLQLVKLQJ�UHWXUQV�LV�

QRW�SUHVHQW�IRU�WKH�1RUZHJLDQ�PDUNHW�LQ�RXU�GDWDVHW� 8QGHUSULFLQJ�SHU�\HDU�LV�VKRZQ�LQ�WKH�

WDEOH EHORZ�

7DEOH���8QGHUSULFLQJ�SHU�\HDU
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7DEOH���LOOXVWUDWHV WKDW������DQG������GHYLDWHV IURP�WKH�UHVW�RI�WKH�REVHUYDWLRQV�EHLQJ WKH�

RQO\�\HDUV�ZKHUH�WKH�,32V�ZHUH�RYHUSULFHG��$�SRVVLEOH�H[SODQDWLRQ IRU�WKLV�LUUHJXODULW\ LV�WKDW�

�����FRQWDLQHG RQO\�D�IHZ�REVHUYDWLRQV��FDXVLQJ�LW�WR�ORVH�VLJQLILFDQFH�������FRQWDLQHG�PRUH�

REVHUYDWLRQV�DQG�VHHP�WR�PDLQWDLQ�LWV�VLJQLILFDQFH� 7KH UHVW�RI�WKH�\HDUV�KDYH D�IDLU�DPRXQW�RI�

REVHUYDWLRQV��VKRZLQJ�D�ODUJH�GLVWULEXWLRQ�IURP������WR����� �����VWDQGV�RXW�ZLWK�H[WUHPHO\�

KLJK�OHYHOV�RI�XQGHUSULFLQJ��7KLV�FRXOG�EH�OLQNHG�WR�D�ORZ�QXPEHU�RI�REVHUYDWLRQV��7KH�

IOXFWXDWLRQV�LQ�XQGHUSULFLQJ�IURP�RQH�\HDU�WR�DQRWKHU�FRXOG�LQWURGXFH�LQWHUWHPSRUDO�YDULDWLRQV

LQ�RXU�GDWD��ZKLFK�ZH�FDQ�FRQWURO�ODWHU�RQ�LQ RXU�UHJUHVVLRQ�DQDO\VLV�

�������&RPSDULVRQ�WR�RWKHU�UHVXOWV

2XU�DYHUDJH�XQGHUSULFLQJ�RI��������LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�D����OHYHO��6WXGLHV�RI�

1RUZHJLDQ�XQGHUSULFLQJ�VHHP�WR�ILW�ZLWK�RXU�ILQGLQJV��(DUOLHU�ILQGLQJV�KDYH�VKRZQ�WKDW�

XQGHUSULFLQJ�KDV�GHFUHDVHG�VOLJKWO\�RYHU�WKH�\HDUV��ZKLFK�KDV�FDXVHG�VWXGLHV�ZLWK�QHZHU�

GDWDVHWV�WR�VKRZ�ORZHU�OHYHOV�RI�XQGHUSULFLQJ��2QH�RI�WKH�ILUVW�VWXGLHV�LQ�WKH�1RUZHJLDQ�

PDUNHW�E\�(PLOVHQ��3HGHUVHQ�DQG�6 WWHP��������IRXQG�D�������XQGHUSULFLQJ�IURP������WR�

������$�PRUH�UHFHQW�VWXG\�IURP�/RXJKUDQ��5LWWHU�DQG�5\GTYLVW��������VKRZHG�DQ�

XQGHUSULFLQJ�OHYHO�RI������IURP������WR�������ZKLOH�)MHVPH��������IRXQG����LQ�D�VKRUWHU�

WLPH�SHULRG�IURP������WR�������2XU�GDWDVHW�LQFOXGHV FROOHFWHG�LQIRUPDWLRQ�IURP�D�PRUH�UHFHQW�

WLPH�SHULRG DQG�VKRZV HYHQ�ORZHU�UHWXUQV��7KXV� WKH�ORZHU�UHWXUQV FRQILUP RXU�DVVXPSWLRQ�

WKDW�XQGHUSULFLQJ�KDV�GHFUHDVHG�RYHU�WKH�\HDUV��2Q�D�JOREDO EDVLV��RXU�UHVXOWV�SURYLGH ORZHU

UHWXUQV�RU�XQGHUSULFLQJ WKDQ�RWKHU LQWHUQDWLRQDO�VWXGLHV��

7KHUH�DUH�VHYHUDO�VWXGHQW�WKHVHV�IURP�WKH���WK�FHQWXU\�WKDW KDYH�VWXGLHG�XQGHUSULFLQJ�LQ�WKH�

1RUZHJLDQ�PDUNHW��&KULVWLDQVHQ
V��������VWXG\�VKRZHG�D����XQGHUSULFLQJ�LQ�1RUZD\�

KRZHYHU� KHU�UHVXOWV�ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��)DOFN��������VWXGLHG�XQGHUSULFLQJ�RI�

1RUZHJLDQ�,32V�IURP������WR������DQG�IRXQG�D�������XQGHUSULFLQJ�WKDW�ZDV�VWDWLVWLFDOO\�

VLJQLILFDQW�DW�D����OHYHO��)DOFN¶V�UHVXOWV�ZHUH VLPLODU�WR�RXU�ILQGLQJV��2YHU�DQ�HLJKW�\HDU�

SHULRG��%DUUHUD�DQG�/DQJPRHQ��������IRXQG�DQ�XQGHUSULFLQJ�RI�������EHWZHHQ������DQG�

�����

&RPSDUHG�WR�WKH�VWXGLHV�LQYROYLQJ�1RUZHJLDQ�,32V��RXU�UHVXOWV�DUH�QRW�D�GHYLDWLRQ DQG�

FRPSDUHV ZHOO�WR H[LVWLQJ�ILQGLQJV��,W�LV�QDWXUDO�DQG�D�JRRG�VLJQ�WKDW�WKHUH�DUH�VPDOO�
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GLIIHUHQFHV�GXH�WR�WKH�GLIIHUHQW�WLPH�VSDQV WKDW DUH�XVHG IRU�WKH�,32�VDPSOHV��2XU�VWXG\�LV�RQH�

RI�IHZ�VWXGLHV WKDW�KDV LQFOXGHG�WKH�\HDUV�SRVW�ILQDQFLDO�FULVLV�DQG�KDV�LQFOXGHG�WKH�XSWLFN�WKDW�

RFFXUUHG LQ�WKH�\HDUV�DIWHU��7R�VXPPDUL]H��RXU�UHVXOWV�FRPELQHG�ZLWK�PRUH�UHFHQW�UHVHDUFK

DQG�VWXGHQW�VWXGLHV�KLJKOLJKWV GHFUHDVLQJ�OHYHOV�RI�XQGHUSULFLQJ�

�����5HJUHVVLRQ�YDULDEOHV

,Q�RXU�OLQHDU�UHJUHVVLRQ�PRGHO��ZH�KDYH�FKRVHQ�D�WRWDO�RI HLJKW H[SODQDWRU\�YDULDEOHV� 7KHVH

UHODWH�GLUHFWO\�WR�RXU�K\SRWKHVHV��ZKHUHDV�WKH�UHVW�RI�WKH�YDULDEOHV�ZRXOG�EH�XVHG�DV�FRQWURO�

YDULDEOHV��$�FRQWURO�YDULDEOH�LV�KHOG�FRQVWDQW�WR�FODULI\�WKH�UHODWLRQVKLS�EHWZHHQ�WZR�RWKHU�

YDULDEOHV��EXVLQHVVGLFWLRQDU\�FRP���,Q�RWKHU�ZRUGV��WKH\�PLJKW�KHOS�H[SODLQ�RXU�GHSHQGHQW�

YDULDEOH�DQG�ZLOO�QRW�LQWHUIHUH�ZLWK�WKH�H[SODQDWRU\ YDULDEOHV��7KH�FRQWURO�YDULDEOHV�ZLOO�DOVR�

SURYLGH�GHHSHU�YDOLGDWLRQ�WR�RXU�UHVXOWV��

7KH�UHPDLQLQJ�YDULDEOHV�DUH�FDUHIXOO\ VHOHFWHG�WR�KHOS�XV�ZLWK�WKH�WHVWLQJ RQ�HDFK�K\SRWKHVLV�

2XU�K\SRWKHVLV�ZLOO�EH�FRQFOXGHG�ZKHQ�ZH�KDYH LQYHVWLJDWHG WKH�VLJQLILFDQFH�RI�WKHVH�

YDULDEOHV��2QH�RI�WKH�PRVW�FRPPRQ�PLVWDNHV�ZKHQ�KDQGSLFNLQJ�YDULDEOHV�LV�WR�VHOHFW�WKRVH

WKDW SURYLGHV�WKH�KLJKHVW 5�VTXDUHG �ܴଶ� IRU�WKH�PRGHO��LQVWHDG�RI�D�WKHRUHWLFDO DSSURDFK�WR�

SLFN�WKH�YDULDEOHV��7KLV�SURFHVV�LV�UHIHUUHG�WR�DV�GDWD�PLQLQJ�DQG�LV�LPSRUWDQW WR�DYRLG LQ�RUGHU�

IRU�WKH�UHJUHVVLRQ�PRGHO�WR�QRW�ORVH�WKHRUHWLFDO�UHOHYDQFH��*XMDUDWL�	�3RUWHU���������)RU�RXU�

VWXG\��ZKHUH�ZH�LQYHVWLJDWH�IRUPHU�WKHRULHV��HDFK�YDULDEOH�QHHGV�WR�KDYH�WKHRUHWLFDO�UHOHYDQFH�

WR�ILW�LQ�RXU�UHJUHVVLRQ��7KHUHIRUH��HDFK�RI�RXU�YDULDEOHV�KDYH�D�WKHRUHWLFDO�UHDVRQ�IRU�EHLQJ�

LQFOXGHG�LQ�RXU�UHJUHVVLRQ��7KLV�ZLOO�KHOS�XV�DYRLG�WKH�GDWD�PLQLQJ�LVVXHV��,Q�WKLV�VHFWLRQ��HDFK�

RI�RXU�YDULDEOHV�ZLOO�EH�H[SODLQHG�LQFOXGLQJ�WKHLU�WKHRUHWLFDO�UHOHYDQFH�DQG�ZKLFK�UROH WKH\�

ZLOO�SOD\ LQ�WKH�UHJUHVVLRQ�PRGHO�

�������8QGHUSULFLQJ

7KH�GHSHQGHQW�YDULDEOH�LQ�RXU�UHJUHVVLRQ�LV�XQGHUSULFLQJ�IURP�WKH�,32V�LQ�RXU�VDPSOH��,W�LV�D�

YDULDEOH�ZKLFK�LV�HDVLO\�REVHUYDEOH�DQG�FDOFXODWHG�IURP�SXEOLFO\�DYDLODEOH�GDWD��7R�DYRLG�WKH�

UHWXUQV�EHLQJ�LQWHUIHUHG�ZLWK�PDUNHW�PRYHPHQWV��ZH�KDYH�XVHG�WKH�PDUNHW�DGMXVWHG�LQLWLDO�

UHWXUQ�DV�RXU�PHDVXUH�RI�XQGHUSULFLQJ��7KH PDUNHW�PRYHPHQWV�DUH�DGMXVWHG�IURP�WKH�LQLWLDO�

UHWXUQ�XVLQJ�DQ�LQGXVWU\�LQGH[�IRU�WKH�UHVSHFWLYH�H[FKDQJHV�RXU�REVHUYDWLRQV�DUH�OLVWHG�RQ��$V�

WKLV�PHWKRG�VHHPV�WR�EH�WKH�PRVW�WKHRUHWLFDOO\�FRUUHFW�DSSURDFK��/RJXH���������ZH�DSSO\�LW�WR�



��

HDFK�,32�ZKHQ�FDOFXODWLQJ�WKH�XQGHUSULFLQJ��6RPH�RI�WKH�REVHUYDWLRQV�ZHUH�PLVVLQJ�D�

VXEVFULSWLRQ�SHULRG��ZKHUH�ZH�XVHG�WKH�DYHUDJH�IURP�WKH�RWKHU�REVHUYDWLRQV��2XU�FKRLFH�RI�

XVLQJ�DQ�DYHUDJH�ZLOO�QRW�DIIHFW�RXU�UHVXOWV�QRWLFHDEO\ EHFDXVH�WKH�GLIIHUHQFH�EHWZHHQ�VLPSOH�

LQLWLDO�UHWXUQ�DQG�PDUNHG�DGMXVWHG�UHWXUQ�LV�VPDOO� :H�ZLOO�XVH�RXU�GHSHQGHQW�YDULDEOH�WR�WHVW�

K\SRWKHVLV���

:H�KDYH�JLYHQ�WKH�GHSHQGHQW�YDULDEOH�WKH�IROORZLQJ�QDPH��XQGHUSULFLQJBGHS�

�������8QGHUZULWHU�TXDOLW\�DQG�UHSXWDWLRQ

7R�WHVW�K\SRWKHVLV����ZH�KDYH�FUHDWHG�WZR�YDULDEOHV�ZKLFK�ZH�ZLOO�XVH�DV�SUR[LHV�WR�PHDVXUH�

WKH�GLIIHUHQW�XQGHUZULWHU¶V�TXDOLW\�DQG�UHSXWDWLRQ�DQG�SRWHQWLDO�LQIOXHQFH�RQ�XQGHUSULFLQJ� 7KH�

K\SRWKHVLV�LV�EDVHG�RQ�&DUWHU�DQG�0DQDVWHU¶V�VWXG\�IURP������DQG�VLPLODU�ZRUN�IURP�

0LFKDHO\�DQG 6KDZ��������ZKHUH�ZH�ZDQW�WR�UHVHDUFK�WKH�UHODWLRQ�EHWZHHQ�XQGHUZULWHU¶V

TXDOLW\�DQG�XQGHUSULFLQJ��7KH�DSSURDFKHV�ZH�ZLOO�XVH�ZLOO�EH�VLPLODU�WR�WKH�DSSURDFKHV�RI�

&DUWHU�	�0DQDVWHU��������DQG�/RXJKUDQ�	�5LWWHU���������

7KH�ILUVW�YDULDEOH�FRQFHUQLQJ�XQGHUZULWHUV LV�RQH�WKDW OLVWV�KRZ�PDQ\�GLIIHUHQW�XQGHUZULWHUV�

ZKLFK�FRQWULEXWHG�WR�WKH�ZRUN�RI�HDFK�,32�OLVWLQJ��:H�DVVLJQ�WKH�QXPEHU���LI�WKHUH�ZDV D

VLQJOH�XQGHUZULWHU�ZRUNLQJ�RQ�WKH�,32�DQG���LI�WKHUH�ZHUH�WZR�XQGHUZULWHUV�HWF��7KLV�YDULDEOH�

FRXOG�KHOS�LGHQWLI\�LI�XQGHUZULWHUV�LQ�FROODERUDWLRQ�FKRRVH�WR�XQGHUSULFH� DQG�WKH�H[WHQW�D�

FROODERUDWLRQ�FRQWULEXWHV�WR�WKH�GHJUHH�RI�XQGHUSULFLQJ�

2XU�VHFRQG�YDULDEOH�LV�D�FRPELQDWLRQ�RI�VHYHUDO�FRQGLWLRQV WR�PHDVXUH�WKH TXDOLW\�DQG�

UHSXWDWLRQ RI�XQGHUZULWHUV��7KH�ILUVW�FULWHULRQ LV D�PHDVXUH�RI�,32�VL]H�ZKLFK�HDFK�XQGHUZULWHU�

ZDV�LQYROYHG�ZLWK��LQ�WKH�WLPH�SHULRG�RI�RXU�GDWDVHW��7KLV�ZDV�FDOFXODWHG�E\�DGGLQJ�XS�WKH�

SURFHHGV�SHU�,32�HDFK�XQGHUZULWHU�ZDV�LQYROYHG�LQ��&DUWHU�DQG 0DQDVWHU��������VXJJHVWHG�

WKDW�PRUH�SUHVWLJLRXV�RU�UHSXWDEOH�XQGHUZULWHUV�ZRXOG�EH�VHOHFWHG�WR�KDQGOH�ODUJHU�RIIHULQJV�

WKDQ�OHVV�SUHVWLJLRXV�XQGHUZULWHUV��7KH�VHFRQG�FULWHULRQ DUH WKH�QXPEHU�RI�,32�LQYROYHPHQWV�

IRU�HDFK�XQGHUZULWHU�LQ�RXU�GDWDVHW��6LPLODUO\��WKH�WKLUG�FULWHULRQ LV EDVHG RQ WKH�QXPEHU�RI�

OHDG�LQYROYHPHQWV�IRU�HDFK�XQGHUZULWHU��(DFK�RI�WKHVH�WKUHH�FULWHULD LV�VXPPHG�XS DQG�

XQGHUZULWHUV�ZLWK�WKH�KLJKHVW�OHYHO�RI�SURFHHGV��KLJKHVW�,32�LQYROYHPHQWV�DQG�KLJKHVW�OHDG�

UROH�LQYROYHPHQWV�UHFHLYH�WKH�KLJKHVW�UDQN�LQ�HDFK�FULWHULRQ�DQG�YLFH�YHUVD��)LQDOO\��ZH�DVVLJQ�



��

HDFK�XQGHUZULWHU�D�WRWDO�UDQN�ZKLFK�LV�WKH�DYHUDJH�UDQN�RI�HDFK�FULWHULRQ��)RU�,32V�ZLWK�

XQGHUZULWHU�SDUWLFLSDWLRQ��WKH�KLJKHVW�UDQN UHFHLYHG�LV�����DQG�WKH�ORZHVW�UDQN�UHFHLYHG LV ���

:H�KDYH�RQH�REVHUYDWLRQ�ZLWKRXW�DQ XQGHUZULWHU��ZKLFK�LV UDQNHG ��

,W�LV�H[SHFWHG�WKDW�WKH�FRHIILFLHQW�LQ�RXU�UHJUHVVLRQ�ZLOO�EH�QHJDWLYH�DV�D�KLJKHU�UDQN�DQG�

XQGHUZULWHU�TXDOLW\�VKRXOG�SURYH�WR�GHOLYHU�OHVV�XQGHUSULFLQJ�WKDQ�ORZHU�UDQNHG�XQGHUZULWHUV�

:H�KDYH�JLYHQ�WKH�YDULDEOHV�FRQFHUQLQJ�XQGHUZULWHUV WKH IROORZLQJ�QDPHV� WRWDOBUDQN�DQG

QUBRIBXQG�

�������+RW�PDUNHW�LVVXHV

7R�WHVW�K\SRWKHVLV����ZH�ZLOO�XVH RQH�YDULDEOH�IRU�KRW�PDUNHWV��7KLV�K\SRWKHVLV�LV�EDVHG�RQ�

,EERWVRQ�DQG�-DIIH��������DQG�WKHLU�³KRW´�DQG�³FROG´�PDUNHWV�WKHRU\��,I�KRW�PDUNHWV�H[LVW�LQ�

WKH�1RUZHJLDQ�PDUNHWV��WKH�DYHUDJH�XQGHUSULFLQJ�IRU�RXU�WRWDO�GDWDVHW�VKRXOG�EH�ORZHU�WKDQ�

WKH�DYHUDJH�XQGHUSULFLQJ�LQ�WKHVH�SHULRGV��DFFRUGLQJ WR�,EERWVRQ�DQG�-DIIH���������7KHUH�

VKRXOG�DOVR�EH�PRUH�,32�OLVWLQJV�GXULQJ�WKHVH�SHULRGV��

:H�FUHDWHG D GXPP\�YDULDEOH�WR�PHDVXUH�KRW�PDUNHWV� 7KLV YDULDEOH�ZDV GHILQHG�SHULRGV�DV

VHPL�DQQXDO��7KH�FKRLFH�RI�XVLQJ�VHPL�DQQXDO�LQVWHDG�RI�D�ORQJHU�SHULRG�ZDV�EDVHG�RQ�WKH�

QRWLRQ�WKDW�VHPL�DQQXDO FDSWXUHG�WKH�PDUNHW�VWDWH�PRUH�SUHFLVHO\��8VLQJ�DQ�DQQXDO�GXPP\�

ZRXOG�LQFOXGH�SHULRGV�WRR�IDU�EDFN�LQ�WLPH�ZKLFK�ZRXOG�QRW�EH�UHOHYDQW�IRU�WKH�FXUUHQW�PDUNHW�

VWDWH��7KH�VHPL�DQQXDO�YDULDEOH�ZDV�GHILQHG�E\�XVLQJ�DYHUDJH�UHWXUQ�IRU�DOO�OLVWLQJV�EHWZHHQ�

������;;�XQWLO�������;;�DQG�DYHUDJH�UHWXUQV�IRU�DOO�OLVWLQJV�EHWZHHQ�������;;�XQWLO�

������;;�DQG�FRPSDULQJ�WKHVH�UHWXUQV�WR�WKH�DYHUDJH�UHWXUQ�RI�WKH�HQWLUH�GDWDVHW��,I�D�VHPL�

DQQXDO�SHULRG�KDG�KLJKHU�UHWXUQV�WKDQ WKH DYHUDJH�UHWXUQ�RI�DOO�REVHUYDWLRQV��WKLV SHULRGV¶

REVHUYDWLRQV�ZHUH DVVLJQHG���DQG���LI�UHWXUQV�ZHUH�ORZHU��

7KH�VLJQ�RI�WKH�FRHIILFLHQW�LQ�RXU�UHJUHVVLRQ�LV�H[SHFWHG�WR�EH�SRVLWLYH��DV�SHULRGV�ZLWK�KLJK�

UHWXUQV�VKRXOG�UHIOHFW�D�KLJKHU�OHYHO�RI�XQGHUSULFLQJ�SHU�REVHUYDWLRQ�DFFRUGLQJ�WR�,EERWVRQ�DQG�

-DIIH��������

2XU�SUR[\�IRU�KRW�DQG�FROG�PDUNHWV�LV�QDPHG��KRWBFROGBVHPL



��

�������3ULFH�UHYLVLRQ

)RU�RXU WHVW�RI�K\SRWKHVLV����ZH�KDYH�LQFOXGHG�SULFH�UHYLVLRQ�LQ�WKH�UHJUHVVLRQ��+\SRWKHVLV�� LV�

EDVHG�RQ WKH�DV\PPHWULF�LQIRUPDWLRQ�PRGHO��ZKHUH�LQIRUPDWLRQ�UHYHODWLRQ�FRXOG�EH�DQ�

H[SODQDWLRQ RI�XQGHUSULFLQJ��:H�KDYH�XVHG�SULFH�UHYLVLRQ�DV�D�SUR[\�IRU�LQIRUPDWLRQ�

UHYHODWLRQ��$V�PHQWLRQHG�LQ�VHFWLRQ������� LI�WKH�RIIHU�SULFH�LV�UHYLVHG�XSZDUGV��SRVLWLYH�

LQIRUPDWLRQ�KDV�EHHQ�UHYHDOHG�GXULQJ�WKH�ERRNEXLOGLQJ SURFHVV��7KH�SRVLWLYH�LQIRUPDWLRQ

UHYHDOHG ZLOO�SDUWLDOO\�DGMXVW WKH�RIIHU�SULFH WR�UHZDUG�WKH�LQYHVWRUV�DFFRUGLQJ�WR�+DQOH\¶V

������ SDUWLDO�DGMXVWPHQW�WKHRU\��+HQFH��WKHUH�LV�UHDVRQ�WR�LQFOXGH�D�YDULDEOH�IRU�SULFH�UHYLVLRQ�

GXH�WR�WKH�WKHRUHWLFDO�VXSSRUW��

2IIHU�SULFHV�FRXOG�DOVR�EH�UHYLVHG�GRZQZDUGV�DQG�LI�WKHUH�DUH�FKDQJHV�LQ�WKH�RIIHU�SULFH��

UHYLVHG�,32�SURVSHFWXVHV RU�1HZVZHE�ZRXOG�LQFOXGH�WKLV�LQIRUPDWLRQ��:H�KDYH�FUHDWHG�WKUHH

GXPPLHV�IRU�SULFH�UHYLVLRQ��7KHVH�ZHUH�DVVLJQHG�WR�REVHUYDWLRQV�ZKHUH�SULFH�ZDV�UHYLVHG�

XSZDUGV��GRZQZDUGV�RU�HTXDO�RIIHU�SULFH�DQG�PLGSRLQW�SULFH�UDQJH��7KH�PHWKRG�RI�XVLQJ�WKH�

PLGSRLQW SULFH�UDQJH�LV�VLPLODU�WR�WKH�PHWKRG�XVHG�E\�/RZU\�DQG 6FKZHUW���������7KH\�KDYH�

GHVLJQHG�WKH�IROORZLQJ�IRUPXOD�

ሺܱ݂݂݁ݎ ݁ܿ݅ݎ݌ െ ݐ݊݅݋݌݀݅ܯ ݁ܿ݅ݎ݌ ሻ݁݃݊ܽݎ

ݐ݊݅݋݌݀݅ܯ ݁ܿ݅ݎ݌ ݁݃݊ܽݎ

1RW�DOO�,32�SURVSHFWXVHV�LQFOXGH�D�SULFH�UDQJH��6RPH�SURVSHFWXVHV�ZLOO�MXVW�SUHVHQW�WKH�RIIHU�

SULFH�GLUHFWO\��$V�ZH�GR�QRW�KDYH�D�SULFH�UDQJH�IRU�DOO RI RXU�REVHUYDWLRQV��WKH�QXPEHU�RI�

REVHUYDWLRQV�ZLOO�EH�����RI WKH�WRWDO�QXPEHU�RI�REVHUYDWLRQV�ZKHQ�UHVHDUFKLQJ�WKLV�

K\SRWKHVLV��'XH�WR�WKLV�LVVXH��WKH�SULFH�UHYLVLRQ�YDULDEOHV�ZLOO�EH�UHVHDUFKHG�LQ�D�VHSDUDWH�

UHJUHVVLRQ��7R�SUHYHQW�DQ�LVVXH�ZLWK�SHUIHFW�PXOWLFROOLQHDULW\��RQO\�WZR�RI�WKH�GXPPLHV�ZLOO�

EH�LQFOXGHG�LQ WKH�UHJUHVVLRQ�

7KH�YDULDEOHV�IRU�SULFH�UHYLVLRQ�DUH�QDPHG��SULFHBUHYBXS DQG�SULFHBUHYB]HUR�

������ ,QGXVWU\

7R�WHVW�K\SRWKHVLV����ZH�KDYH�FUHDWHG VHYHUDO�GXPP\�YDULDEOHV�IRU�WKH�LQGXVWULHV�WKDW ZLOO EH

UHVHDUFKHG� 7KLV�K\SRWKHVLV�LV�EDVHG�RQ�/RXJKUDQ�DQG�5LWWHU¶V ������ VWXG\ ZKHUH�ZH�ZDQW�WR�
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UHVHDUFK�WKH�OHYHO�RI�XQGHUSULFLQJ�EHWZHHQ�LQGXVWULHV��/RXJKUDQ DQG�5LWWHU DVVXPH�WKDW�ULVNLHU�

LQGXVWULHV�ZRXOG�XQGHUSULFH�PRUH�WR�FRPSHQVDWH� DQG�ZH�FDQ�DVVXPH�WKDW�WKH�LQGXVWU\�ZLWK�

WKH�KLJKHVW�OHYHO�RI�XQGHUSULFLQJ�ZRXOG�OLNHO\�LQFOXGH PRUH�ULVN��(DUOLHU��WKH�WHFKQRORJ\�

LQGXVWU\�ZDV�UHJDUGHG�DV ULVNLHU�WKDQ�RWKHU�LQGXVWULHV�DQG�DV�&KULVWLDQVHQ��������PHQWLRQHG��

ULVN�LQ�LQGXVWULHV�HYROYHV�DV�D�F\FOLFDO�EHKDYLRU��7KLV�LPSOLHV�WKDW�LW�LV�QRW�JLYHQ�WKDW�WKH�

WHFKQRORJ\�LQGXVWU\�ZRXOG�XQGHUSULFH�PRUH�WKDQ�RWKHUV LQ�RXU�GDWDVHW��$V�LOOXVWUDWHG LQ�FKDUW

���WKH�GHJUHH�RI�XQGHUSULFLQJ�YDULHV�EHWZHHQ�LQGXVWULHV� 7KLV�FKDUW�DOVR�LQFOXGHV VWDQGDUG�

GHYLDWLRQ�WR�HDFK�LQGXVWU\� ,Q�RUGHU�WR�SUHYHQW�LVVXHV�ZLWK�FROOLQHDULW\��ZH�KDYH�XVHG�HLJKW RI�

WKH�QLQH GXPPLHV�IRU�WKH�GLIIHUHQW�LQGXVWULHV�

7KH�LQGXVWU\�GXPP\�YDULDEOHV�DUH�QDPHG�DFFRUGLQJ�WR HDFK�LQGXVWU\��LQGXVWULDOV��

RLOBDQGBJDV��PDWHULDOV��ILQDQFLDOV��KHDOWKFDUH��FRQVXPHU�JRRGV��XWLOLWLHV��FRQVXPHU�VHUYLFHV

DQG�WHFKQRORJ\

�������9DOXDWLRQ�XQFHUWDLQW\

,Q�RUGHU�IRU�XV�WR�WHVW�K\SRWKHVLV����ZH�KDYH�LQFOXGHG�WZR SUR[LHV IRU�YDOXDWLRQ�XQFHUWDLQW\�LQ�

WKH�UHJUHVVLRQ��%HDWW\�DQG�5LWWHU��������VXJJHVW�WKDW�YDOXDWLRQ�XQFHUWDLQW\�LQ�FRQQHFWLRQ�ZLWK�

DQ�,32�LQFUHDVHV�XQGHUSULFLQJ��,I�WKLV�LV�WUXH��LW�ZLOO�SURYLGH�VXSSRUW�WR�5RFN¶V ������ ZLQQHU
V�

FXUVH�

7KHUH�LV�QRW�D�GLUHFWO\ REVHUYDEOH YDULDEOH�LQYROYLQJ�YDOXDWLRQ�XQFHUWDLQW\��VR�ZH�ZLOO�XVH�

SUR[LHV WR UHVHDUFK YDOXDWLRQ�XQFHUWDLQW\��/RJ�VDOHV��FRPSDQ\�DJH��FRPSDQ\�LQGXVWU\�RU�

PDUNHW�FDSLWDOL]DWLRQ KDYH�EHHQ�XVHG�E\�VHYHUDO�UHVHDUFKHUV��VHH�VHFWLRQ ������� DV�SUR[LHV��

7KLV�FDQ�EH�OLQNHG�WR�YDOXDWLRQ�XQFHUWDLQW\�DV�ELJJHU�FRPSDQLHV�DUH�YLHZHG DV OHVV�ULVN\�E\�

ERWK�LQVWLWXWLRQDO�DQG�UHWDLO�LQYHVWRUV��ZKLFK�SURYLGHV�PRUH�FRYHUDJH�DQG�DQDO\VLV��9DOXDWLRQ�

XQFHUWDLQW\�ZRXOG�WKHUHIRUH�EH�ORZHU�IRU�WKH�ELJJHU�FRPSDQLHV��

:H�KDYH�GHFLGHG�WR�XVH ORJDULWKPLF PDUNHW�FDSLWDOL]DWLRQ DQG�DJH�RI�FRPSDQ\ DV�SUR[LHV��:H�

EHOLHYH�WKDW�WKH�DJH�PHDVXUH�ZLOO�EH�D�JRRG�SUR[\�WR�GHWHUPLQH�WKH�SXEOLF¶V�NQRZOHGJH�RI�WKH�

FRPSDQ\�DQG�WKHUHIRUH�GHFUHDVH�YDOXDWLRQ�XQFHUWDLQW\��0DUNHW�FDSLWDOL]DWLRQ�LV�FDOFXODWHG�E\�

PXOWLSO\LQJ�WKH�QXPEHU�RI�VWRFNV�LQ�HDFK�FRPSDQ\�ZLWK�WKH�FORVLQJ�SULFH�RI�WKH�ILUVW�GD\�RI�

WUDGLQJ DQG�WKHQ�DSSOLHG�WKH�ORJDULWKP�RI�WKH�QXPEHU� 7KH�ORJDULWKPLF�PDUNHW�FDSLWDOL]DWLRQ�



��

FUHDWHV�D�OHVV�OLQHDU�UHODWLRQVKLS�WR�ILUP�VL]H�DQG�JLYHV�WKH�DEVROXWH�FKDQJH�LQ�XQGHUSULFLQJ�IRU�

D�SHUFHQWDJH�FKDQJH�LQ�PDUNHW�FDSLWDOL]DWLRQ�

݌̴ܽܿݐ݇ݎ̴݈݉݊ ൌ ݈݊ ሺ݀݁ݐݏ̴݈݅ݏ݇ܿ݋ݐݏ כ ݃݊݅ݏ݋݈ܿ ݁ܿ݅ݎ݌ ݐݏݎ݂݅ ݕܽ݀ ݂݋ ሻ݃݊݅݀ܽݎݐ

'XH�WR�WKH�LQFOXVLRQ�RI�WKH�ORJDULWKPLF�PDUNHW�FDSLWDOL]DWLRQ��ZH�ZLOO�QRW�XVH�UHJXODU�PDUNHW�

FDSLWDOL]DWLRQ�DV�D�FRQWURO�YDULDEOH�ZKHQ�UHVHDUFKLQJ�YDOXDWLRQ�XQFHUWDLQW\��,QVWHDG��ZH�ZLOO�

UHVHDUFK�YDOXDWLRQ�XQFHUWDLQW\�LQ�D�VHSDUDWH�UHJUHVVLRQ�DV�VKRZQ�LQ�WDEOH���

7KH�H[SHFWDWLRQ�LV�D�QHJDWLYH�VLJQ�RQ�ERWK FRHIILFLHQWV DV�ELJJHU DQG�ROGHU FRPSDQLHV�VKRXOG�

KDYH�ORZHU�GHJUHH�RI�YDOXDWLRQ�XQFHUWDLQW\�DQG�WKHUHIRUH�SURYLGH�OHVV�XQGHUSULFLQJ�

:H�KDYH�JLYHQ�WKH�YDULDEOHV�IRU�YDOXDWLRQ�XQFHUWDLQW\�WKH�IROORZLQJ�QDPHV��OQBPUNWBFDS�DQG�

DJHBRIBILUP�

�������&RQWURO�9DULDEOHV

7KH�UHPDLQLQJ�YDULDEOHV�LQ�RXU�UHJUHVVLRQ�DUH�FRQWURO�YDULDEOHV��7KHVH�YDULDEOHV�ZLOO�QRW�EH�

UHVHDUFKHG�VSHFLILFDOO\�EXW ZLOO�EH�SUHVHQW�LQ�RXU�UHJUHVVLRQ�DV�ZH�EHOLHYH�WKH\�FDSWXUH�HIIHFWV�

DQG�SURYLGH�H[SODQDWRU\�SRZHU��

:H�KDYH�LQFOXGHG�FRQWURO�YDULDEOHV�IRU�WKH�QXPEHU�RI�GD\V�IRU�WKH�VXEVFULSWLRQ�SHULRG��

QXPEHU�RI�GD\V�EHWZHHQ�WKH�HQG�RI�VXEVFULSWLRQ�SHULRG�XQWLO�OLVWLQJ�GDWH�DQG�YDULDEOHV�IRU�

ZKLFK�H[FKDQJH�WKH�,32�ZDV�OLVWHG�RQ��:H�DOVR�LQFOXGH�D�GXPP\�YDULDEOH�WR�FDSWXUH�GHPDQG�

IRU�,32V�ZKHUH�ZH�DVVLJQ�WKH�YDOXH�RI���LI�WKH�,32�ZDV�RYHUVXEVFULEHG��7KH�RYHUVXEVFULSWLRQ�

LQIRUPDWLRQ�LV JDWKHUHG�IURP�2VOR�6WRFN�([FKDQJH¶V ZHE�SDJH��2VOR�%¡UV������G�� :H�KDYH�

LQFOXGHG�WZR SUR[\�YDULDEOHV WR�WHVW�IRU�YDOXDWLRQ�XQFHUWDLQW\�LQ�WKH�IRXUWK UHJUHVVLRQ� 0DUNHW�

FDSLWDOL]DWLRQ�LV�XVHG�DV�D�FRQWURO�YDULDEOH�IRU�WKH�ILUVW�WKUHH�UHJUHVVLRQV�DV�D�PHDVXUH�RI�ILUP�

VL]H� 2XU�ILQDO�FRQWURO�YDULDEOH�IRU�DOO�RXU UHJUHVVLRQV�LV�WKH�GXPP\�YDULDEOH�IRU�RXWOLHUV�ZKLFK�

ZDV�GHVFULEHG�LQ VHFWLRQ��������)RU�WKH�WKLUG�UHJUHVVLRQ�ZH�KDYH�DOVR�LQFOXGHG�D�GXPP\�

YDULDEOH�IRU�ZKLFK \HDU�HDFK�,32�WRRN�SODFH��7KLV�ZDV GRQH�WR�FRQWURO�IRU�LQWHUWHPSRUDO�

YDULDWLRQ�LQ�RXU�GDWDVHW��7KH�DSSURDFK�RI�XVLQJ�\HDUO\�GXPPLHV�LV�LQ�OLQH ZLWK�WKH�WKHRULHV�RI�
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&OLII�DQG�'HQLV���������,Q�RUGHU�WR�SUHYHQW�LVVXHV�ZLWK�FROOLQHDULW\��ZH�ZLOO�GURS�WKH�GXPP\�

IRU�WKH�ILUVW�\HDU�LQ�RXU�VDPSOH�

2XU�FRQWURO�YDULDEOHV�DUH�FDOOHG��GD\FRXQWBVXEVFU��GD\FRXQWBVXEVFUBOLVW��GXPP\B2%;��

GXPP\BPHUNXU��GXPP\BD[HVV��RXWOLHUV��RYHUVXEVFULSWLRQ��PUNWBFDS DQG�GXPP\B�����WR�

GXPP\B����

�������2YHUYLHZ

7KH�WDEOH�EHORZ�UHSUHVHQW WKH�GLIIHUHQW�YDULDEOHV�

7DEOH����6XPPDU\�RI�DOO�YDULDEOHV�DQG NH\�ILJXUHV

�����5HVXOWV�IURP�RXU�UHJUHVVLRQ�PRGHO

:H�KDYH�FUHDWHG�� UHJUHVVLRQ�HTXDWLRQV�RXW�RI�WKH�YDULDEOHV�ZH�H[SODLQHG�LQ�WKH�SUHYLRXV�
VHFWLRQ��7KH�EDVH�OLQH�UHJUHVVLRQ�����LV�GHVFULEHG�E\�WKH�HTXDWLRQ�EHORZ�

���� ݃݊݅ܿ݅ݎ݌ݎܷ݁݀݊ ൌ ଴ߚ ൅ ଵߚ ܺܤ̴ܱݕ݉݉ݑ݀ ൅ ݎݑ݇ݎ̴݁݉ݕ݉݉ݑଶ݀ߚ ൅

ݎܿݏܾݑݏ̴ݐ݊ݑ݋ܿݕଷ݀ܽߚ ൅ ݐݏ̴݈݅ݎܿݏܾݑݏ̴ݐ݊ݑ݋ܿݕସ݀ܽߚ ൅ ݏݎ݈݁݅ݐݑ݋ହߚ ൅ ݌̴ܽܿݐ݇ݎ଺݉ߚ ൅

ܾ݀݁݅ݎܿݏܾݑݏݎ݁ݒ݋଻ߚ ൅ ݅݉݁ݏ̴݈݀݋̴ܿݐ݋଼݄ߚ ൅ ݀݊ݑ̴݂݋̴ݎଽ݊ߚ ൅ ݇݊ܽݎ̴݈ܽݐ݋ݐଵ଴ߚ ൅

σߚ௡ ݏ݁݅݉݉ݑ̴݀ݕݎݐݏݑ݀݊݅ ൅ ߤ

7KH�VHFRQG UHJUHVVLRQ�LQFOXGHV SULFHBUHYBXS DQG�LV�JLYHQ�E\�WKH�IROORZLQJ�HTXDWLRQ��

��� ݃݊݅ܿ݅ݎ݌ݎܷ݁݀݊ ൌ ଴ߚ ൅ ଵߚ ܺܤ̴ܱݕ݉݉ݑ݀ ൅ ݎݑ݇ݎ̴݁݉ݕ݉݉ݑଶ݀ߚ ൅

ݎܿݏܾݑݏ̴ݐ݊ݑ݋ܿݕଷ݀ܽߚ ൅ ݐݏ̴݈݅ݎܿݏܾݑݏ̴ݐ݊ݑ݋ܿݕସ݀ܽߚ ൅ ݏݎ݈݁݅ݐݑ݋ହߚ ൅ ݌̴ܽܿݐ݇ݎ଺݉ߚ ൅



��

ܾ݀݁݅ݎܿݏܾݑݏݎ݁ݒ݋଻ߚ ൅ ݅݉݁ݏ̴݈݀݋̴ܿݐ݋଼݄ߚ ൅ ݀݊ݑ̴݂݋̴ݎଽ݊ߚ ൅ ݇݊ܽݎ̴݈ܽݐ݋ݐଵ଴ߚ ൅

σߚ௡ ݏ݁݅݉݉ݑ̴݀ݕݎݐݏݑ݀݊݅ ൅ ݌ݑ̴ݒ݁ݎ̴݁ܿ݅ݎ݌ଵଽߚ ൅ ݋ݎ݁ݖ̴ݒ݁ݎ̴݁ܿ݅ݎ݌ଶ଴ߚ ൅ ߤ

7KH�WKLUG�UHJUHVVLRQ�LQFOXGH�DOO�RI�WKH \HDUO\ FRQWURO�YDULDEOHV��,W�LV�JLYHQ�E\�WKH�IROORZLQJ�
HTXDWLRQ�

��� ݃݊݅ܿ݅ݎ݌ݎܷ݁݀݊ ൌ ଴ߚ ൅ ܺܤ̴ܱݕ݉݉ݑଵ݀ߚ ൅ ݎݑ݇ݎ̴݁݉ݕ݉݉ݑଶ݀ߚ ൅
ݎܿݏܾݑݏ̴ݐ݊ݑ݋ܿݕଷ݀ܽߚ ൅ ݐݏ̴݈݅ݎܿݏܾݑݏ̴ݐ݊ݑ݋ܿݕସ݀ܽߚ ൅ ݏݎ݈݁݅ݐݑ݋ହߚ ൅ ݌̴ܽܿݐ݇ݎ଺݉ߚ ൅
ܾ݀݁݅ݎܿݏܾݑݏݎ݁ݒ݋଻ߚ ൅ ݅݉݁ݏ̴݈݀݋̴ܿݐ݋଼݄ߚ ൅ ݀݊ݑ̴݂݋̴ݎଽ݊ߚ ൅ ݇݊ܽݎ̴݈ܽݐ݋ݐଵ଴ߚ ൅
σߚ௡ ݏ݁݅݉݉ݑ̴݀ݕݎݐݏݑ݀݊݅ ൅ ݌ݑ̴ݒ݁ݎ̴݁ܿ݅ݎ݌ଵଽߚ ൅ ͲͲͶʹ̴ݕ݉݉ݑଶ଴݀ߚ ൅ήήή
൅ߚଷହ̴݀ݕ݉݉ݑʹͲͳͻ ൅ ߤ

7KH�IRXUWK�UHJUHVVLRQ�H[FOXGH�PUNWBFDS�LQ�RUGHU�WR�PDNH�SODFH�IRU�OQBPUNWBFDS��$JHBRIBILUP�
LV�DOVR�LQFOXGHG�DQG�LV�JLYHQ�E\�WKH�IROORZLQJ�HTXDWLRQ�

��� ݃݊݅ܿ݅ݎ݌ݎܷ݁݀݊ ൌ ଴ߚ ൅ ܺܤ̴ܱݕ݉݉ݑଵ݀ߚ ൅ ݎݑ݇ݎ̴݁݉ݕ݉݉ݑଶ݀ߚ ൅
ݎܿݏܾݑݏ̴ݐ݊ݑ݋ܿݕଷ݀ܽߚ ൅ ݐݏ̴݈݅ݎܿݏܾݑݏ̴ݐ݊ݑ݋ܿݕସ݀ܽߚ ൅ ݏݎ݈݁݅ݐݑ݋ହߚ ൅ ݌̴ܽܿݐ݇ݎ଺̴݈݊݉ߚ ൅
ܾ݀݁݅ݎܿݏܾݑݏݎ݁ݒ݋଻ߚ ൅ ݅݉݁ݏ̴݈݀݋̴ܿݐ݋଼݄ߚ ൅ ݀݊ݑ̴݂݋̴ݎଽ݊ߚ ൅ ݇݊ܽݎ̴݈ܽݐ݋ݐଵ଴ߚ ൅
σߚ௡ ݏ݁݅݉݉ݑ̴݀ݕݎݐݏݑ݀݊݅ ൅ ݌ݑ̴ݒ݁ݎ̴݁ܿ݅ݎ݌ଵଽߚ ൅ ݉ݎ̴݂݂݅݋ଶ଴̴ܽ݃݁ߚ ൅ ߤ

7KH�� 2/6�UHJUHVVLRQV�JLYH�WKH�IROORZLQJ�UHVXOWV�

7DEOH����7KH�WDEOH�VKRZV�WKH�2/6�FRHIILFLHQWV�RI�WKH � UHJUHVVLRQV�DQG�WKHLU�W�VWDW�LQ�SDUHQWKHVHV��7KH�FRUUHFWHG VWDQGDUG�
HUURU�FROXPQ�UHSUHVHQWV�:KLWH
V�KHWHURVFHGDVWLFLW\�UREXVW�VWDQGDUG�HUURUV�



�LV�VLJQLILFDQW�RQ�D����OHYHO��

�LV�VLJQLILFDQW�RQ�D����OHYHO�DQG�
�LV�VLJQLILFDQW�RQ�D�����OHYHO�



��

7KH�WDEOH DERYH�RXWOLQHV WKH�UHVXOWV�RI�WKH�IRXU HTXDWLRQV�RI�WKH�2/6�UHJUHVVLRQV��(YHU\�

YDULDEOHV�FRHIILFLHQW�LV�OLQNHG�WR�LWV�W�VWDW�EHORZ�LQ�WKH�SDUHQWKHVLV��7KH�DVWHULVNV��
��VSHFLI\�

WKH�OHYHO�RI�VLJQLILFDQFH�RI�WKH�FRHIILFLHQWV��ZKHUH�WKH�VLJQLILFDQFH�OHYHO�LV�GHVFULEHG�EHORZ�

WKH�WDEOH��7KH�:KLWH¶V�KHWHURVFHGDVWLFLW\�UREXVW�VWDQGDUG�HUURU�LV�DSSOLHG�LQ�WKH�ULJKW�FROXPQ

IRU�WKH�IRXU UHJUHVVLRQV��

�������5HJUHVVLRQ����

2XU�ILUVW�UHJUHVVLRQ�LQFOXGHV�HYHU\�H[SODQDWRU\ YDULDEOH�H[FHSW YDULDEOHV�IRU�YDOXDWLRQ�

XQFHUWDLQW\�DQG�SULFH�UHYLVLRQ� 'XH�WR�DOWHUDWLRQ�RI�VDPSOH�VL]H��ZH�ZLOO�DQDO\]H�WKH�YDULDEOHV�

IRU�SULFH�UHYLVLRQ�LQ�UHJUHVVLRQ�����VHSDUDWHO\��7KH�ILUVW�UHJUHVVLRQ�ZLOO�DOVR�LQFOXGH�HYHU\�

FRQWURO�YDULDEOH�H[FHSW�WKH�\HDUO\�GXPPLHV��2XU�UHJUHVVLRQ�PRGHO�SURGXFHV�D�5�VTXDUHG�RI�

��������ZKLFK�WUDQVODWHV�WR�RXU�PRGHO�H[SODLQLQJ��������RI�WKH�YDULDWLRQ�LQ�DGMXVWHG�

XQGHUSULFLQJ��7KH�DGMXVWHG�5�VTXDUHG�DW��������LV�D�ELW�ORZHU��EXW�WKLV�LV�H[SHFWHG�GXH�WR�WKH�

QXPEHU�RI�YDULDEOHV�ZH�KDYH�LQFOXGHG�DQG�KRZ�WKH�DGMXVWHG�5�VTXDUHG�LV�GHVLJQHG��5�VTXDUHG�

DW��������LV�D�KLJK�GHJUHH�RI H[SODQDWRU\�SRZHU�FRPSDUHG�WR�RWKHU�VLPLODU�VWXGLHV��VXFK�DV�

)DOFN��������ZLWK��������'HVSLWH�KDYLQJ�D�PRGHO�ZLWK�D�5�VTXDUHG�RI���������WKHUH�LV�VWLOO�

VXEVWDQWLDO�XQH[SODLQHG�YDULDWLRQ�LQ�XQGHUSULFLQJ�ZKLFK�RXU�PRGHO�GRHV�QRW�FDSWXUH��

7KH�H[SODQDWRU\�YDULDEOHV�SURYH�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�PRVW�RI�WKH�FDVHV��H[FHSW�

VRPH�RI�WKH�LQGXVWU\�GXPPLHV��ZKHQ�VWXG\LQJ�WKH�UREXVW�RXWSXW��2QO\�WKUHH RXW�RI�HLJKW

LQGXVWU\�GXPPLHV�SURYH�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW��2XU�H[SODQDWRU\ YDULDEOHV�YDU\�LQ�

VLJQLILFDQFH�OHYHOV�IURP�����WR���� 7KH�YDULDEOH�ZLWK�WKH�KLJKHVW�VLJQLILFDQFH�OHYHO�DW����LV�

KRWBFROGBVHPL� $V�SUHGLFWHG��WKH�FRHIILFLHQW�RI�WKH�YDULDEOH�KDV�D�SRVLWLYH�VLJQ�DQG�WKH�

FRHIILFLHQW�FDQ�EH�LQWHUSUHWHG�WR�KRW�PDUNHW�SHULRGV FRQWULEXWH�ZLWK�DSSUR[LPDWHO\ �����PRUH�

XQGHUSULFLQJ��ZKHQ�FRQWUROOLQJ�IRU�RXU�RWKHU�YDULDEOHV��

7KH�PRGHOV�)�VWDWLVWLF�RI����� LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�D����OHYHO��7KLV�PHDQV�WKDW�WKH�

UHJUHVVLRQ�PRGHO�KDV�VLJQLILFDQFH�LQ�ILWWLQJ�WKH�GDWD��DQG�WKH�H[SODQDWRU\�YDULDEOHV�KDYH�

LQIOXHQFH�RQ�WKH�GHSHQGHQW�YDULDEOH��

'XH�WR�WKH 2/6�DVVXPSWLRQ�RI�KRPRVNHGDVWLFLW\��ZH�KDYH�WR�FRQVLGHU�WKH�SUHVHQFH�RI�

KHWHURVNHGDVWLFLW\��:LWK�WKH�SUHVHQFH�RI�KHWHURVNHGDVWLFLW\��WKH�HVWLPDWRUV�ZLOO�QR�ORQJHU�EH�



��

HIILFLHQW�DQG�%/8(��:RROGULGJH��������S�������7R�DGMXVW�WKH�KHWHURVNHGDVWLFLW\�LVVXH��ZH�

KDYH�LQFOXGHG�:KLWH¶V�KHWHURVNHGDVWLFLW\�UREXVW�VWDQGDUG�HUURUV�LQ�RXU�UHJUHVVLRQV��7KH�

LQFOXVLRQ�RI�UREXVW�VWDQGDUG�HUURUV�DOWHUV�WKH�W�YDOXHV�LQ�WKH�UHJUHVVLRQ�LOOXVWUDWHG LQ�WDEOH����$�

NH\�GLIIHUHQFH�EHWZHHQ�WKH�RXWSXW�IURP�UHJXODU�VWDQGDUG�HUURUV�DQG�FRUUHFWHG�VWDQGDUG�HUURUV�

LQ�UHJUHVVLRQ�����LV�WKH�FKDQJH�LQ�PUNWBFDS��RLOBDQGBJDV��KHDOWKFDUH DQG�PDWHULDOV��0UNWBFDS��

RLOBDQGBJDV DQG�PDWHULDOV EHFRPH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�D�KLJKHU�VLJQLILFDQFH�OHYHO�WKDQ�

WKH�UHJXODU�VWDQGDUG�HUURU�RXWSXW��ZKLOH�KHDOWKFDUH�LV�QR�ORQJHU�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�

����OHYHO��+HWHURVNHGDVWLFLW\�ZLOO�EH�HODERUDWHG�IXUWKHU�LQ�VHFWLRQ�������

�������5HJUHVVLRQ����

5HJUHVVLRQ�����LQFOXGHV�WZR PRUH�UHVHDUFK�YDULDEOHV��SULFHBUHYBXS DQG�SULFHBUHYB]HUR��7KLV�

LQFOXVLRQ VXEVWDQWLDOO\ UHGXFHV�WKH�QXPEHU�RI�REVHUYDWLRQV��ZKLFK�LV�HPSKDVL]HG ZKHQ�

LQWHUSUHWLQJ�WKH�UHVXOWV��$V�WKH�QXPEHU�RI�REVHUYDWLRQV�GHFUHDVHV�E\�DOPRVW������WKH�5�

VTXDUHG�RI��������DQG�5�VTXDUHG�DGMXVWHG�RI��������DUH GHFUHDVHG�FRPSDUHG�WR�UHJUHVVLRQ�

�����7KHVH�UHVXOWV�LPSO\�WKDW�WKH�QHZ�UHJUHVVLRQ�PRGHO�SURYLGHV�GHFUHDVHG�H[SODLQHG�YDULDQFH�

LQ�XQGHUSULFLQJ��PRVW�OLNHO\�GXH�WR�D�GHFUHDVHG�QXPEHU�RI�REVHUYDWLRQV DQG QRW�WKH�QHZ�

LQFOXGHG�YDULDEOH�LWVHOI��

:LWK�D�)�YDOXH�RI����� WKH�UHJUHVVLRQ�PRGHO�LV�VWLOO�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����OHYHO��EXW�

WKH�)�YDOXH�KDV�GHFUHDVHG�D�ORW�FRPSDUHG�WR�UHJUHVVLRQ������7KH�QHZ�LQFOXGHG�YDULDEOH�

SULFHBUHYBXS LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW����OHYHO�ZLWK�UHJXODU�DQG�UREXVW�VWDQGDUG�HUURUV��

ZKLFK�LQWHUSUHWV�WKH�YDULDEOH�EHLQJ�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�DW����OHYHO��7KH�YDULDEOHV�

FRHIILFLHQW�KDV�D�SRVLWLYH�VLJQ�DQG�FDQ�EH�LQWHUSUHWHG�DV�SURYLGLQJ�������KLJKHU�XQGHUSULFLQJ�

JLYHQ�WKDW�WKH�SULFH�ZDV�UHYLVHG�XSZDUGV�DIWHU�FRQWUROOLQJ�IRU�DOO�RWKHU�YDULDEOHV LQ�WKH�

UHJUHVVLRQ� 7KH�ILQDO�GXPP\�IRU�SULFH�UHYLVLRQ�ZKHUH�RIIHU�SULFH�ZDV�HTXDO�WR�WKH�PLGSRLQW

SULFH�UDQJH�KDV�SURYHQ WR�EH�ZLWKRXW�VLJQLILFDQFH� 7KLV�FDQ EH�OLQNHG�WR�WKH�IHZ�REVHUYDWLRQV�

ZKLFK�WRRN�RQ�WKLV�YDOXH�

$V�SUHYLRXVO\�PHQWLRQHG��ZKHQ�WKH�SULFH�UHYLVLRQ�YDULDEOHV DUH LQFOXGHG��WKH�QXPEHU�RI�

REVHUYDWLRQV�GHFUHDVHV�VHYHUHO\��7KLV�LQIHUV ZLWK�WKH�UHVXOWV�IURP�WKH�UHJUHVVLRQ��HVSHFLDOO\�

WKH�W�VWDW WR�HDFK�FRHIILFLHQW��7KH�LQWHUFHSW��RYHUVXEVFULEHG��QUBRIBXQG��WRWDOBUDQN��

KHDOWKFDUH��PDWHULDOV�DQG�ILQDQFLDOV�DUH�QR�ORQJHU�VWDWLVWLFDOO\�VLJQLILFDQW�DW��������RU����



��

ZKHQ�FRPSDULQJ�WKH�QRQ�UREXVW�RXWSXW�RI�UHJUHVVLRQ�����DQG�UHJUHVVLRQ����� 7KH�VLJQLILFDQFH�

OHYHO�RI�KRWBFROGBVHPL GHFUHDVHV�IURP����WR����ZKHQ�FRPSDULQJ�WKH�RXWSXW RI WKHVH�

UHJUHVVLRQV� 2QH�RI�WKH�FRQWURO�YDULDEOHV�GD\FRXQWBVXEVFUBOLVW EHFRPHV�VWDWLVWLFDOO\�

VLJQLILFDQW�DW�����OHYHO�LQ�UHJUHVVLRQ���� UREXVW�RXWSXW��7KLV�YDULDEOH�LV�QRW�VLJQLILFDQW�LQ�RXU�

RWKHU�UHJUHVVLRQV��:KHQ�ZH�VWXG\�WKH�UHVXOWV�IURP�UHJUHVVLRQ�����ZLWK�FRUUHFWHG�VWDQGDUG�

HUURUV�ZH�VHH�WKDW�PUNWBFDS LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����OHYHO�

$�FOHDU�YLVXDO�WUHQG�LQ�WKH�UHVXOWV�RI�UHJUHVVLRQ�����LV�GHFUHDVHG�RU�DEVHQFH�RI�VLJQLILFDQFH�

OHYHO�IRU�PDQ\�RI�WKH�YDULDEOHV�WKDW�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�UHJUHVVLRQ������,W�LV�DOVR�

QRWLFHDEOH�WKDW�VRPH�RI�WKH�FRHIILFLHQWV�KDYH�GHFUHDVHG�FRPSDUHG�WR�UHJUHVVLRQ�����

�������5HJUHVVLRQ����

5HJUHVVLRQ�����LV�TXLWH�VLPLODU�WR�UHJUHVVLRQ������EXW�DOVR�LQFOXGHV�WKH�\HDUO\�GXPP\�YDULDEOHV�

IRU�WKH \HDU RI HDFK�,32�WR�WU\�WR�FDSWXUH�LQWHUWHPSRUDO�YDULDWLRQ ZLWKLQ�RXU�VDPSOH��7KH�

GXPP\�IRU������LV�OHIW�RXW�WR�DYRLG�SHUIHFW�PXOWLFROOLQHDULW\��5�VTXDUHG�LQFUHDVHV�TXLWH�

GUDVWLFDOO\�LQ�FRQWUDVW WR�UHJUHVVLRQ���� DQG������ZLWK�D�5�VTXDUHG�RI��������LQ�FRQWUDVW WR�

������ DQG���������'XH�WR�WKH�LQFOXVLRQ�RI����QHZ�FRQWURO�YDULDEOHV��LW�LV�UHOHYDQW�WR�

FRPSDUH�WKH�FKDQJH�LQ�DGMXVWHG�5�VTXDUHG�DV�WKH�DGMXVWHG�5�VTXDUHG�SURYLGHV�SHQDOW\ IRU�WKH�

QXPEHU�RI�YDULDEOHV�LQFOXGHG��:KLOH�UHJUHVVLRQ�����SURYLGHV�DQ�DGMXVWHG�5�VTXDUHG�RI�

��������WKH�DGMXVWHG�5�VTXDUHG�RI�UHJUHVVLRQ�����LV�RQO\�������KLJKHU�DW���������7KH�

LQFOXVLRQ�RI�\HDUO\�GXPPLHV�SURYLGHV�PRUH�H[SODQDWRU\�SRZHU�WR�WKH�YDULDWLRQ�LQ�

XQGHUSULFLQJ�WKDQ�RXU�SUHYLRXV�UHJUHVVLRQV��EXW�ZKHQ�DGMXVWHG�IRU�WKH�QXPEHU�RI�QHZ�

YDULDEOHV��WKH�GLIIHUHQFH�LV�QRW RI VLJQLILFDQFH FRPSDUHG�WR�UHJUHVVLRQ�����

2XU�WKLUG�UHJUHVVLRQV�)�VWDWLVWLF�LV����� ZKLFK�PHDQV�WKDW�WKH�UHJUHVVLRQ�LV�VWLOO�VLJQLILFDQW�DW�

���OHYHO��7KH�)�VWDWLVWLF�KDV�LQFUHDVHG�FRPSDUHG�WR�UHJUHVVLRQ�����EXW LV�VWLOO�ORZHU�WKDQ�

UHJUHVVLRQ�����)�VWDWLVWLFV�

:KHQ�DOO�RXU�FRQWURO�YDULDEOHV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�UHJUHVVLRQ��WKHUH�DUH�PLQRU�FKDQJHV�

WR�WKH�WHVW�VWDWLVWLFV�RI�WKH�YDULDEOHV�FRPSDUHG�WR�UHJUHVVLRQ������+HDOWKFDUH DQG�WHFKQRORJ\ DUH�

QRZ�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�����OHYHO LQ�WKH�UREXVW�RXWSXW��,QGXVWULDO�KDYH�QRW�EHHQ�

VWDWLVWLFDOO\�VLJQLILFDQW�LQ�QHLWKHU�SUHYLRXV�UHJUHVVLRQV�QRU UHJUHVVLRQ�����EXW KDYH�DQ�LQFUHDVHG�

WHVW�YDOXH�LQ�UHJUHVVLRQ�����ZKLFK�LV�FORVH�WR�EHLQJ�VLJQLILFDQW�DW�WKH�����OHYHO��7RWDOBUDQN



��

KDYH�JRQH�IURP�����VLJQLILFDQFH�WR����VLJQLILFDQFH�OHYHO�ZKHQ�FRPSDULQJ�WKH�UREXVW�UHVXOW�

IURP�UHJUHVVLRQ�����DQG������7KH�GXPP\�YDULDEOH�IRU�2VOR�6WRFN�([FKDQJH�LV�DOVR�QRZ�

VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�����OHYHO��ZKLOH�QRW�EHLQJ VLJQLILFDQW LQ�SUHYLRXV�UHJUHVVLRQV��

1RQH�RI�WKH�\HDUO\�GXPPLHV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�ZKLFK�PDNHV�LW�KDUG�WR�DUJXH�WKDW�WKH\�

FDSWXUH LQWHUWHPSRUDO�YDULDWLRQ��$Q�LQWHUHVWLQJ�REVHUYDWLRQ�IURP�WKLV�UHJUHVVLRQ�LV�WKH�

LPSURYHPHQW�LQ�VLJQLILFDQFH�OHYHO�DQG�KLJKHU�WHVW�YDOXHV�IRU�PDQ\�RI�WKH�LQGXVWU\�GXPPLHV��,W�

LV�DOVR�LQWHUHVWLQJ�WKDW�WKH�LQFOXVLRQ�RI�\HDUO\�GXPPLHV�FRQWULEXWHV�WR�VWDWLVWLFDO�VLJQLILFDQFH�

IRU�GXPP\B2%;��ZKLFK�PDNHV�VHQVH�DV�VWRFNV�OLVWHG�DW�2VOR�$[HVV�ILUVW�HPHUJHG�LQ�RXU�

GDWDVHW�LQ������

�������5HJUHVVLRQ����

5HJUHVVLRQ���� LV SURGXFHG�WR�UHVHDUFK�YDOXDWLRQ�XQFHUWDLQW\�VHSDUDWHO\��7KLV�UHJUHVVLRQ�

LQFOXGHG WZR�QHZ�YDULDEOHV��OQBPUNWBFDS�DQG�DJHBRIBILUP� 7KH�SUHYLRXV�FRQWURO�YDULDEOH�IRU�

PDUNHW�FDSLWDOL]DWLRQ�ZDV�H[FOXGHG�GXH�WR�WKH�LQFOXVLRQ�RI�WKH�ORJDULWKPLF�PDUNHW�

FDSLWDOL]DWLRQ�YDULDEOH��5HJUHVVLRQ�����ZDV�DOVR�SURGXFHG�ZLWKRXW�WKH�\HDUO\�FRQWURO�YDULDEOHV��

:LWK�WKHVH�DOWHUDWLRQV�RI�WKH�UHJUHVVLRQ� WKH 5�VTXDUHG�PDLQWDLQHG�DW D FORVH�OHYHO WR

UHJUHVVLRQ�����DQG���� ZLWK�D�5�VTXDUHG�RI���������7KH�DGMXVWHG�5�VTXDUHG�ZDV�UHGXFHG�WR�

������ ZKLFK�LV�ORZHU�WKDQ�WKH�SUHYLRXV�UHJUHVVLRQV��H[FHSW�UHJUHVVLRQ�����

2XU�ILQDO�UHJUHVVLRQV�)�YDOXH�LV������ZKLFK�PHDQV�WKH�UHJUHVVLRQ�LV�VWLOO�VLJQLILFDQW�DW����

OHYHO��:KHQ�FRPSDULQJ�WKH�)�YDOXH�WR�SUHYLRXV�UHJUHVVLRQV�LW�LV�KLJKHU�WKDQ�UHJUHVVLRQ�����DQG�

�����EXW�ORZHU�WKDQ�RXU�ILUVW�UHJUHVVLRQV�)�YDOXH��

$V�WKLV�UHJUHVVLRQV�)�YDOXH�DQG�LQFOXGHG�YDULDEOHV�KDYH�PRVW�UHVHPEODQFH�ZLWK�UHJUHVVLRQ������

LW�LV�QDWXUDO�WR�FRPSDUH�WKH�YDULDEOHV�EHWZHHQ�WKHVH�UHJUHVVLRQV��7KH�WHVW�VWDWLVWLFV�LV�TXLWH�

VLPLODU�IRU�PRVW�RI�WKH�YDULDEOHV�ZKLFK�LV�XVHG�LQ�ERWK�UHJUHVVLRQV��5HJUHVVLRQ�����GLIIHUV�IURP�

UHJUHVVLRQ�����ZKHUH�WKH�LQWHUFHSW�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��QUBRIBXQG LV VLJQLILFDQW�DW�

����LQVWHDG�RI����OHYHO�DQG�RLOBDQGBJDV LV�VLJQLILFDQW DW����LQVWHDG�RI���� 7KH�QHZ�SUR[LHV�

IRU�YDOXDWLRQ�XQFHUWDLQW\�KDYH�ORZ�W�YDOXHV�DQG�DUH�QRW�FORVH�WR�EHLQJ�VLJQLILFDQW�DW�WKH�����

OHYHO�



��

�����(FRQRPHWULF�LVVXHV

7KH�PDLQ�UXOH�IRU�UHJUHVVLRQ�PRGHOV�LV�WKDW�WKH\�VKRXOG�PHHW�WKH�2/6�DVVXPSWLRQV�LQ�RUGHU�WR�

EH�FDOOHG�YDOLG��+RZHYHU��LQ�JHQHUDO��PRVW�UHJUHVVLRQ�FRQWDLQ�SRVVLEOH�HFRQRPHWULF�LVVXHV�DQG�

YLRODWLRQV�RI�WKH�2/6�DVVXPSWLRQV��:H�KDYH�WHVWHG�IRU�WKH�PRVW�OLNHO\ LVVXHV�IRU�RXU�VWXG\�

DQG�DGGHG�PHDVXUHV�LI�SRVVLEOH��,Q�WKLV�VHFWLRQ�ZH�ZLOO�FRPPHQW�DQG�SURYLGH�WHVW UHVXOWV�IRU

WKH�SRWHQWLDO�HFRQRPHWULF�LVVXHV�

������ +HWHURVFHGDVWLFLW\

:H�VXVSHFW�WKDW�RXU�UHJUHVVLRQV�HUURU�WHUP�FRXOG�EH�KHWHURVFHGDVWLF��ZKHUH�WKH�UHVLGXDOV�DUH�

VXEMHFW�WR�QRQ�FRQVWDQW�YDULDQFH��$�FRPPRQ�LVVXH�IRU�PRVW�UHJUHVVLRQV�LV KHWHURVFHGDVWLFLW\�

DQG�FRXOG�SRWHQWLDOO\�DIIHFW�WKH�LQIHUHQFHV��+HWHURVFHGDVWLFLW\ ZRXOG�YLRODWH 2/6�DVVXPSWLRQ�

���ZKLFK�ZLOO UHGXFH�WKH�HIILFLHQF\�RI�WKH�2/6�HVWLPDWRUV��UHVXOWLQJ�LQ�QRQ�%/8(�HVWLPDWRUV��

$�SRVVLEOH�UHDVRQ�IRU�KHWHURVFHGDVWLFLW\�LV�WKDW�WKH�VDPSOH�KDV�FRPELQHG�ILUPV�RI�GLIIHUHQW�

VL]HV�LQ D FURVV�VHFWLRQDO�DQDO\VLV��ZKLFK�LV�WKH�FDVH�IRU�RXU�GDWD��,Q�RUGHU�IRU�XV�WR�H[DPLQH�

WKLV�LVVXH��ZH�FDQ�SORW�WKH�VTXDUHG�UHVLGXDOV�DJDLQVW�HDFK�H[SODQDWRU\�YDULDEOH��7KHVH�JUDSKV�

DUH�SUHVHQWHG�LQ�DSSHQGL[ ��DQG�VKRZ�WKDW�ZH�KDYH�KHWHURVFHGDVWLFLW\�LVVXHV��,I RXU�VDPSOH�LV

KRPRVFHGDVWLF��WKH�UHVLGXDOV�VKRXOG�VKRZ�V\VWHPDWLF�SDWWHUQV�DQG�EH�GLVWULEXWHG�WKURXJKRXW�

WKH�FKDUWV�ZLWK�D�PHDQ�RI�]HUR��,Q�RXU�FDVH��PDQ\�RI�RXU�YDULDEOHV�VHHP�WR�LQFUHDVH�ZLWK�WKH�

PHDQ��LPSO\LQJ�WKDW�ZH�KDYH�KHWHURVFHGDVWLFLW\�

7KHUH�DUH�GLIIHUHQW�KHWHURVFHGDVWLFLW\�WHVWV��ZKHUH�WKH�%UHXVFK�3DJDQ�*RGIUH\�WHVW��%UHXVFK�

	�3DJDQ��������*RGIUH\��������DVVXPHV�WKH�HUURUV�DUH�QRUPDOO\�GLVWULEXWHG��:RROGULGJH��

������S��������7KHWD �T� LV�&KL�VTXDUH�GLVWULEXWHG�ZLWK�GHJUHHV�RI�IUHHGRP�WR�WKH�QXPEHU�RI�

LQGHSHQGHQW�YDULDEOHV�LQ�WKH�UHJUHVVLRQ��,I�WKH�FULWLFDO�&KL�VTXDUH�YDOXH�LV�H[FHHGHG�E\�T��WKH�

QXOO�K\SRWKHVLV�LV�UHMHFWHG��LPSO\LQJ�KHWHURVFHGDVWLFLW\��7KH�%UHXVFK�3DJDQ�*RGIUH\�WHVW�RI�

RXU�UHJUHVVLRQ�����JLYHV�WKH�IROORZLQJ�UHVXOWV�

7DEOH����7HVW�VWDWLVWLFV�IURP�%UHXVFK�3DJDQ�*RGIUH\�WHVW�IRU�UHJUHVVLRQ����



��

2XU�T FOHDUO\�UHMHFWV�WKH�QXOO�K\SRWKHVLV��EHFDXVH�WKH�WKHWD�H[FHHGV�WKH�FULWLFDO�&KL�VTXDUH�

YDOXH�DW�WKH����OHYHO�E\�IDU��7KHUHIRUH��ZH�FDQ�DVVXPH�WKDW�UHJUHVVLRQ�����KDV�HYLGHQWO\ D

KHWHURVFHGDVWLFLW\�SUREOHP��YLRODWLQJ 2/6�DVVXPSWLRQ����$V�RXU�VHFRQG�UHJUHVVLRQ�LQFOXGHV�D�

VPDOOHU�VDPSOH�VL]H��ZH�KDYH�SHUIRUPHG WKH�%UHXVFK�3DJDQ�*RGIUH\�WHVW�RQ�UHJUHVVLRQ�����DV�

ZHOO�

7DEOH����7HVW�VWDWLVWLFV�IURP�%UHXVFK�3DJDQ�*RGIUH\�WHVW�IRU�UHJUHVVLRQ����

7KH�VPDOOHU�VDPSOH�VL]H�GHFUHDVHV�WKHWD�WR�WKH�H[WHQW WKDW�LW�ZLOO�DFFHSW�WKH�QXOO�K\SRWKHVLV�DW�D�

����VLJQLILFDQFH�OHYHO��7KLV�FRQILUPV�RXU�VXVSLFLRQ�WKDW�WKH UHGXFHG�VDPSOH�VL]H LQWHUIHUHV

ZLWK�WKH UHVXOW�RI�WKH�WHVW��PHDQLQJ�WKDW�ZH�VWLOO�QHHG�WR�TXHVWLRQ�WKH�UHVXOWV��7KXV��ZH�ZLOO�VWLOO�

ORRN�DW�WKLV�DV�D�KHWHURVNHGDVWLFLW\�LVVXH�

5REXVW�VWDQGDUG�HUURUV FRXOG�EH�HLWKHU�KLJKHU�RU�ORZHU�WKDQ�WKH�UHJXODU�VWDQGDUG�HUURUV��

UHVXOWLQJ�LQ�W�YDOXHV�ZKLFK�LV�DOWHUHG�LQ�HLWKHU�GLUHFWLRQ��7KLV PD\ OHDG�XV WR GLVFRYHU�GLIIHUHQW�

VWDWLVWLFDO�ILQGLQJV WKDQ�WKH�ILQGLQJV�ZH PDGH�EHIRUH�ZH�FRUUHFWHG�IRU�KHWHURVFHGDVWLFLW\��:H�

KDYH�XVHG�:KLWH¶V�UREXVW�VWDQGDUG�HUURUV�LQ�DOO�WKH�VWDWLVWLFDO�LQIHUHQFHV�LQ�RXU�DQDO\VLV� WR�

FRUUHFW�RXU�UHVXOWV�IRU�KHWHURVFHGDVWLFLW\�

������ (QGRJHQHLW\�DQG�VSHFLILFDWLRQ�HUURUV

:KHQ�WKH�H[SODQDWRU\�YDULDEOHV�VHHP�WR�EH�GHSHQGHQW�RQ�WKH�HUURU�WHUP��HQGRJHQHLW\�

SUREOHPV�RFFXU��,I�WKLV�DVVXPSWLRQ�LV�YLRODWHG��WKH�2/6�UHJUHVVLRQ�FRHIILFLHQWV�ZLOO�EH�ELDVHG��

LQFRQVLVWHQW�DQG�WKH�LQIHUHQFHV FRXOG�QRW EH�YDOLG��7KXV��WKH�UHJUHVVLRQ�PRGHO�ZLOO�QRW�TXDOLI\�

DV %/8(��

7KH�+DXVPDQ�WHVW�LV�RQH�ZD\�WR�WHVW�IRU�HQGRJHQHLW\��,W H[DPLQHV�LI�WKH�H[SODQDWRU\�YDULDEOHV�

DUH�HQGRJHQRXV�ZLWK�LQVWUXPHQW�YDULDEOHV��$Q�LQVWUXPHQW�YDULDEOH�LV�DQ�H[WUD�YDULDEOH�WKDW�

GRHV�QRW�DSSHDU�LQ�WKH�PRGHO�ZKLFK�DIIHFWV�WKH�GHSHQGHQW�YDULDEOH�WKURXJK�RQH�RI�WKH�

LQGHSHQGHQW�YDULDEOHV �:RROGULGJH��������S��������+RZHYHU��WKH�DEVHQFH�RI�JRRG�

LQVWUXPHQWDO�YDULDEOHV�LQ�RXU�GDWDVHW�SUHYHQWV XV�IURP�SHUIRUPLQJ�WKH�+DXVPDQ�WHVW��:H�



��

FDQQRW UXOH�RXW�WKDW�VRPH�RI�WKH�YDULDEOHV�DUH�HQGRJHQRXV��EXW�ZH�FKRRVH�WR�EHOLHYH�WKDW�

HQGRJHQHLW\�LV�QRW�JRLQJ�WR�EH�D�ELJ�SUREOHP�IRU�WKH�YDULDEOHV�ZH�KDYH�FKRVHQ��(QGRJHQHLW\�

LVVXHV�KDYH�VHYHUDO SRVVLEOH�RULJLQV VXFK�DV VSHFLILFDWLRQ�HUURUV�ZKLFK�LQFOXGHV XQGHUILWWLQJ�RU�

PHDVXUHPHQW�HUURUV�

,W�LV�LPSRUWDQW�WR�QRW�RPLW�YDULDEOHV�WKDW�FRXOG�EH�UHOHYDQW�IRU�WKH�GHSHQGHQW�YDULDEOH�WR�

SUHYHQW RPLWWHG�YDULDEOH�ELDV� $Q�RPLWWHG�YDULDEOH�ZLOO�FUHDWH�DQ�HQGRJHQHLW\�SUREOHP��,I�WKH�

RPLWWHG�YDULDEOH�LV�FRUUHODWHG�ZLWK RQH�RU�PRUH�RI�WKH�LQGHSHQGHQW�YDULDEOHV��HQGRJHQHLW\�

SUREOHPV�DUH�SUHVHQW �*XMDUDWL�	�3RUWHU���������7R�HODERUDWH� WKH�HUURU�WHUP�LQFOXGHV�WKH�

HIIHFW�RI�WKH�RPLWWHG�YDULDEOH��PHDQLQJ WKH�HUURU�WHUP�ZLOO FRUUHODWH�ZLWK�WKH�LQGHSHQGHQW�

YDULDEOH��7KLV�ZLOO�FDXVH�LQFRQVLVWHQW�DQG�ELDVHG UHJUHVVLRQ�FRHIILFLHQWV��:KHQ�WKH�RPLWWHG�

YDULDEOH�LV�XQFRUUHODWHG�WR�WKH�RWKHU�LQGHSHQGHQW�YDULDEOHV��WKH�LQWHUFHSW�ZRXOG�VWLOO�EH�ELDVHG��

,Q�DGGLWLRQ�WR�D�SRWHQWLDO�RPLWWHG�YDULDEOH�LVVXH��LW�LV�LPSRUWDQW�WR�H[FOXGH YDULDEOHV�WKDW�GRHV�

QRW�KROG�H[SODQDWRU\�SRZHU�WR WKH�GHSHQGHQW�YDULDEOH �:RROGULGJH��������S�������6XFK�

YDULDEOHV ZLOO�QRW�FUHDWH�ELDVHG�FRHIILFLHQWV��EXW�WKH\�FRXOG�OHDG�WR�XQQHFHVVDU\�KLJK�YDULDQFH�

DQG ZLOO FDXVH�WKH�PRGHOV�DGMXVWHG�5�VTXDUHG WR GHFUHDVH��:LWK�D�KLJK�QXPEHU�RI�YDULDEOHV�

DQG�D�ORZ�QXPEHU�RI�REVHUYDWLRQV��VRPH�YDULDEOHV�FRXOG�H[SHULHQFH�HIIHFWV�WKDW�GR�QRW�H[LVW�

�QRLVH� �*XMDUDWL�	�3RUWHU�������� 7KH�H[FOXVLRQ�RI�UHOHYDQW�YDULDEOHV�KDV D�KLJK�SUREDELOLW\�LQ�

PRGHOV�ZKHUH�5�VTXDUHG�LV�OLPLWHG��,W�LV�OLNHO\�WKDW�RXU�UHJUHVVLRQ�PRGHO�LV�VXEMHFW�WR WKLV�

HQGRJHQHLW\�LVVXH�GXH�WR�RXU�DSSURDFK�WR�WKH�UHVHDUFK�SUREOHP��6LQFH�ZH�KDYH�FKRVHQ�D�IHZ�

WKHRULHV�RI�,32�XQGHUSULFLQJ��ZH�EHOLHYH�WKHUH�DUH�YDULDEOHV�WKDW�DFWXDOO\�H[SODLQ�

XQGHUSULFLQJ��ZKLFK�ZH�KDYH�H[FOXGHG��

0HDVXUHPHQW�HUURU�LV�WKH�GLIIHUHQFH�EHWZHHQ�DQ�REVHUYHG�YDULDEOH�DQG�WKH�YDULDEOH�WKDW�

EHORQJV�LQ�D�PXOWLSOH�UHJUHVVLRQ�PRGHO��:RROGULGJH��������S��������7KH�HUURU�WHUP�ZLOO�EH�

DIIHFWHG�LI�RQH�RI�WKH�YDULDEOHV�LQFOXGHV�D PHDVXUHPHQW�HUURU��,I�WKH�VDPH�PHDVXUHPHQW�HUURU�

DIIHFWV�DQ LQGHSHQGHQW�YDULDEOH�DQG�WKH�HUURU�WHUP��WKH\�ZLOO�FRUUHODWH�DQG�FDXVH�HQGRJHQHLW\��

0HDVXUHPHQW�HUURU�ZLOO�QRW�FDXVH�ELDVHG�HVWLPDWHV�LI�LW�H[LVWV�LQ�WKH�GHSHQGHQW�YDULDEOH��

$OWKRXJK��LI�WKH�HUURUV�ZHUH�DEVHQW��WKH�HVWLPDWHG�YDULDQFH�ZRXOG�EH�VPDOOHU��:RROGULGJH��

������S������������2QH�UHDVRQ�IRU�PHDVXUHPHQW�HUURU�LV�WKDW�ZH�GR�QRW�DGMXVW�IRU�PDUNHW�



��

PRYHPHQWV�ZKHUH�WKH�WLPHIUDPH�EHWZHHQ�WKH�RIIHU�SHULRG�DQG�WKH�,32�LV�XQNQRZQ� HYHQ�LI�

WKLV�LV�LQ OLQH�ZLWK�$GULDQ�+XQJHU¶V �������DSSURDFK��,QVWHDG��ZH�KDYH�FKRVHQ�WR�XVH�WKH

DYHUDJH IRU�WKHVH�WLPHIUDPHV DQG�DGMXVW�IRU�WKH�PDUNHW�PRYHPHQWV��7KH�YDULDEOHV�ZH�KDYH

VHOHFWHG LQ�RXU�PRGHOV�DUH�VXSSRUWHG�E\ RXU FKRVHQ�WKHRULHV�DQG�ZH�KDYH�DYRLGHG�GDWD�

PLQLQJ��,W�VKRXOG�EH�PHQWLRQHG�WKDW�HQGRJHQHLW\�DQG�VSHFLILFDWLRQ�HUURUV�FRXOG�EH�D SRWHQWLDO�

VRXUFH�RI�HUURU LQ�RXU�UHVXOWV�

������ 0XOWLFROOLQHDULW\

,I�WZR�RU�PRUH�RI�WKH�H[SODQDWRU\�YDULDEOHV�KDYH�D�SHUIHFW�OLQHDU�UHODWLRQVKLS��PXOWLFROOLQHDULW\�

LV�SUHVHQW��:RROGULGJH��������S��������,W�LV�ZRUWK�PHQWLRQLQJ�WKDW�LW�LV�RQO\�SHUIHFW�

PXOWLFROOLQHDULW\�ZKLFK�YLRODWHV�WKH�2/6�DVVXPSWLRQV��2QH�RI�WKH�FRQVHTXHQFHV�ZLWK�SHUIHFW�

PXOWLFROOLQHDULW\�LV�WKDW�WKH�FRUUHODWHG�YDULDEOHV�ZLOO�KDYH�KLJK�YDULDQFH�DQG�WKH�HVWLPDWHG�

FRHIILFLHQW�LQ�WKH�VDPSOH�ZLOO�EH�IDU�IURP�WKH�SRSXODWLRQ¶V WUXH�YDOXH��+RZHYHU��LPSHUIHFW�

PXOWLFROOLQHDULW\��ZKHUH�WKH�FRUUHODWLRQ�FRHIILFLHQW�EHWZHHQ�WZR�YDULDEOHV�LV�FORVH�WR����RU���

ZLOO�DOVR�FUHDWH�SUREOHPV�IRU�WKH�UHJUHVVLRQ��7KH�FRHIILFLHQWV�ZLOO�VWLOO�YDU\�JUHDWO\�IURP�WKH�

SRSXODWLRQ¶V�WUXH�YDOXH��OHDGLQJ�WR�ODUJH FRQILGHQFH�LQWHUYDOV��/DUJH�LQWHUYDOV�ZLOO�RIWHQ�OHDG�

WR�DFFHSWDQFH�RI�WKH�QXOO�K\SRWKHVLV��HYHQ�ZKHQ�LW�VKRXOG�QRW�EH�DFFHSWHG��ZKLFK�LV�W\SH�,,�

HUURU�

$V�RXU�UHJUHVVLRQ�RXWSXW�KDV�EHHQ�FDOFXODWHG�ZLWKRXW�DQ\�VLJQLILFDQW�SUREOHPV�DQG�ZH�KDYH�

LQFOXGHG�YDULDEOHV�ZLWKRXW�SHUIHFW�FRUUHODWLRQ��ZH�FDQ�H[FOXGH�WKH�FDVH�RI�SHUIHFW�

PXOWLFROOLQHDULW\��+LJK�5�VTXDUHG ZLWK�IHZ�VLJQLILFDQW�W�VWDWV LV�RQH�VLJQ�RI�PXOWLFROOLQHDULW\��

EXW�WKLV�LV�QRW�WKH�FDVH�LQ�RXU�VWXG\�DV�ZH�KDYH�VHYHUDO�VLJQLILFDQW�W�VWDWV�HYHQ�WKRXJK�RXU�5�

VTXDUHG�LV UHODWLYHO\�KLJK�FRPSDUHG�WR�RWKHU�PDVWHU�WKHVHV��$QRWKHU�ZD\�WR�GHWHFW�

PXOWLFROOLQHDULW\�LV�WR�ORRN�DW�WKH�YDULDQFH�LQIODWLRQ�IDFWRU��9,)���$ 9,)�DERYH ���LV�TXLWH�

SUREOHPDWLF�EHFDXVH�LW�ZLOO�LQFUHDVH�WKH�VWDQGDUG�HUURU�RI�WKH�FRHIILFLHQW�ZLWK�����5LQJGDO��

������S��������7KLV�LV�QRW�WKH�FDVH�LQ�RXU�DQDO\VLV�DV�WKH�KLJKHVW�9,)�LV�DW����� �VHH�DSSHQGL[�

����

+RZHYHU��%DUWOHWW¶V WHVW�VKRZV�WKDW�ZH�KDYH�D�GHJUHH RI�FRUUHODWLRQ��$�FRUUHODWLRQ�PDWUL[�ZLOO�

KHOS�XV�GHWHFW�WKH VRXUFH�RI PXOWLFROOLQHDULW\��7KH�FRUUHODWLRQ�PDWUL[�IRU�UHJUHVVLRQ�����LV�

SUHVHQWHG�LQ�DSSHQGL[ �� :H�QHHG�WR�FRQVLGHU�FRUUHODWLRQ�LQ�ERWK GLUHFWLRQV DQG�WKH�KLJKHVW�



��

FRUUHODWLRQ�EHWZHHQ�FRHIILFLHQWV�LV���������EHWZHHQ�WKH�YDULDEOHV�RLOBDQGBJDV DQG�LQGXVWULDO��

$V�����LV�UHIHUUHG�WR�DV�D�PRGHUDWH�SRVLWLYH�UHODWLRQVKLS��RXU�FRUUHODWLRQ�PDWUL[�VKRZV�QR�VLJQV�

RI�PXOWLFROOLQHDULW\�LVVXHV��$OWKRXJK��ZH FRXOG�EH�PLVOHG�GXH�WR�ORZ�FRUUHODWLRQV WKDW VWLOO�

KDYH�KLJK�PXOWLFROOLQHDULW\�LQ�PRGHOV�ZLWK�PRUH�WKDQ�WZR YDULDEOHV��:RROGULGJH��������S�����

�����7R�EH�FHUWDLQ�WKDW�ZH�GR�QRW�KDYH�D�PXOWLFROOLQHDULW\�SUREOHP��ZH�DSSOLHG�WKH�³FRQGLWLRQ�

LQGH[´��

7KH�HLJHQYDOXHV�IURP�DSSHQGL[�� FDQ�EH�XVHG�IRU�HDFK�LQGHSHQGHQW�YDULDEOH�WR�GLDJQRVH�

PXOWLFROOLQHDULW\��7KH�IROORZLQJ�IRUPXOD�VKRZV�KRZ�WKH�FRQGLWLRQ�LQGH[�LV�GHILQHG�

݊݋݅ݐ݅݀݊݋ܥ ݔ݁݀݊ܫ ൌ ඨ
݉ݑ݉݅ݔܽܯ ݁ݑ݈ܽݒ݊݁݃݅ܧ

݉ݑ݉݅݊݅ܯ ݁ݑ݈ܽݒ݊݁݃݅ܧ

,VVXHV�LQYROYLQJ�PXOWLFROOLQHDULW\�DUH�VHYHUH�ZKHQ�WKH�FRQGLWLRQ�LQGH[�LV�DERYH����DQG�LI�WKH�

YDOXH�LV�EHWZHHQ����DQG�����WKHUH�DUH�VPDOO PXOWLFROOLQHDULW\�LVVXHV��$FFHSWDEOH�YDOXHV�DUH�

EHORZ�����*XMDUDWL�	�3RUWHU���������2XU�HLJHQYDOXHV�DQG�FRQGLWLRQ�LQGH[HV�DUH�LQFOXGHG�LQ�

DSSHQGL[�� 7KH�FRQGLWLRQ�LQGH[�LV�������DQG������IRU�UHJUHVVLRQ�����DQG������UHVSHFWLYHO\��

(YHQ WKRXJK�WKH�FRQGLWLRQ�LQGH[�IRU�UHJUHVVLRQ�����KDV�VRPH�PXOWLFROOLQHDULW\��ZH�EHOLHYH�ZH�

GRQ
W�KDYH�SHUIHFW�PXOWLFROOLQHDULW\�EHFDXVH�LW�LV�RQO\�SUHVHQW�LQ�RQH�YDULDEOH��6LQFH�D�

PXOWLFROOLQHDULW\�SUREOHP�LV�QRW�DQ�LVVXH�IRU�UHJUHVVLRQ�����DQG�����DQG�LW�LV URXJKO\�DQ�LVVXH�

IRU�UHJUHVVLRQ�����ZH�ZLOO�QRW�LQYHVWLJDWH�WKLV�SUREOHP�DQ\�IXUWKHU�

�������1RQ�QRUPDO�HUURUV

1RQ�QRUPDO�GLVWULEXWLRQ�LV�QRW�D�SUREOHP�LI�WKH�VDPSOH�VL]H�LV�ELJ��EHFDXVH�WKH�HUURUV�FDQ�EH�

H[SODLQHG�DV�D�QRUPDO�RFFXUUHQFH��:LWK�D�VDPSOH�VL]H�GHILQHG�DV�ODUJH VXFK�DV�RXUV� 2/6�

DVVXPSWLRQ���ZLOO�EH�YLRODWHG�ZLWKRXW�FRQVHTXHQFHV �:RROGULGJH��������S������� ,Q�RUGHU�IRU�

XV�WR�WHVW�IRU�QRQ�QRUPDO�HUURUV��ZH KDYH XVHG�WKH�VNHZQHVV�DQG�NXUWRVLV�WHVW�IRU�QRUPDOLW\��

7KHVH�WHVWV�FOHDUO\�SURYLGH�HYLGHQFH�RI�D QRUPDOLW\�LVVXH DV�LOOXVWUDWHG LQ�DSSHQGL[���

+RZHYHU� GXH�WR RXU�UHDVRQDEO\�ODUJH�VDPSOH�VL]H��ZH�UHJDUG�WKH�QRUPDOLW\�DEVHQFH�DV�QRUPDO�

RFFXUUHQFH�
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3DUW�9��,QWHUSUHWDWLRQ�RI�RXU�UHVXOWV

,Q�SDUW�ILYH��ZH�ZLOO�XVH�RXU�UHVXOWV�WR�LQWHUSUHW�KRZ�WKH�GLIIHUHQW�XQGHUSULFLQJ�WKHRULHV�KROG�

IRU WKH�1RUZHJLDQ�6WRFN�([FKDQJHV��(DFK�K\SRWKHVLV�ZLOO�EH�DFFHSWHG�RU�UHMHFWHG�EDVHG�RQ�

RXU�DQDO\VLV�IURP�WKH�SUHYLRXV�SDUW��

�����7HVW�RI�XQGHUSULFLQJ�LQ�1RUZD\

+\SRWKHVLV���VD\V�WKDW�1RUZHJLDQ�,32V�KDYH�EHHQ�IDLUO\�SULFHG�IURP������WR�������2XU�

UHVXOWV�SRLQW�XV�WRZDUG�UHMHFWLQJ�WKH�QXOO�K\SRWKHVLV��$V�H[SHFWHG��ZH�KDYH�IRXQG�HYLGHQW�

VLJQV�RI�1RUZHJLDQ�,32�XQGHUSULFLQJ��$IWHU�DGMXVWLQJ�IRU�PDUNHW�PRYHPHQWV�RXU�DGMXVWHG�

LQLWLDO�UHWXUQ�LV���������2XU�UHJUHVVLRQ�PRGHOV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����

VLJQLILFDQFH�OHYHO��7KH���WK�SHUFHQWLOH�VKRZV�DQ�DGMXVWHG�LQLWLDO�UHWXUQ�RI��������PHDQLQJ�WKDW�

����RI�WKH�REVHUYDWLRQV�DUH�XQGHUSULFHG�ZLWK�������RU�PRUH��7KLV�LPSOLHV�WKDW�KLJK�OHYHOV�RI�

XQGHUSULFLQJ�RI�,32V�LQ�1RUZD\ DUH�QRW�XQFRPPRQ��(DUOLHU�VWXGLHV�ZLWK�HDUOLHU�WLPH�IUDPHV�

KDYH�VKRZQ�KLJKHU�OHYHOV�RI�XQGHUSULFLQJ��LQGLFDWLQJ�WKDW�XQGHUSULFLQJ�KDV�VOLJKWO\�GHFUHDVHG�

RYHU�WKH�\HDUV��$SSHQGL[�� FRQWDLQV�D�W�WHVW�ZKHUH�

଴ǣܪ ݌̴݁݀݃݊݅ܿ݅ݎ݌ݎ݁݀݊ݑ ൌ Ͳ

௔ǣܪ ݌̴݁݀݃݊݅ܿ݅ݎ݌ݎ݁݀݊ݑ ് Ͳ

଴ܪ LV�UHMHFWHG�LQ ௔ܪ ZKHQ�XQGHUSULFLQJBGHS�് ��DQG�ZKHQ�XQGHUSULFLQJBGHS�!����%RWK�DUH�

VWDWLVWLFDOO\�VLJQLILFDQW�DW����OHYHO�

:H�KDYH�FRQILUPHG�WKH�H[LVWHQFH�RI�XQGHUSULFLQJ�IRU RXU�UHVHDUFK�SHULRG�DQG�FDQ�PRYH�RQ�WR�

WKH�UHVXOWV�IURP�WHVWV�RI WKH�GLIIHUHQW�WKHRULHV�WR�XQGHUSULFLQJ��

�����7KH�HIIHFW�RI�XQGHUZULWHU�TXDOLW\�DQG�UHSXWDWLRQ�RQ�XQGHUSULFLQJ

,Q�RUGHU�WR�WHVW�K\SRWKHVLV����ZH�KDYH�LQFOXGHG WRWDOBUDQN DQG�QUBRIBXQG�DV�SUR[LHV�IRU�

XQGHUZULWHU�TXDOLW\�DQG�UHSXWDWLRQ��7KH�H[SHFWDWLRQ�ZDV�WKDW�KLJKHU�TXDOLW\�DQG�UHSXWDEOH�

XQGHUZULWHUV�ZRXOG�EH�PRUH�DFFXUDWH�LQ�WKHLU�SULFH�VHWWLQJ��&DUWHU�DQG�0DQDVWHU��������

VXJJHVWHG�WKDW�XQGHUZULWHUV�ZLWK�JRRG�TXDOLW\�DQG�UHSXWDWLRQ�ZRXOG�EH�VHOHFWHG PRUH�RIWHQ WR�

KDQGOH�ODUJH�RIIHULQJV��DV�WKH\�ZLOO�SURYLGH�OHVV�PRQH\�RQ�WKH�WDEOH��1DQGD�DQG�<XQ��������



��

IRXQG�WKDW�PRGHUDWH�OHYHOV�RI�XQGHUSULFLQJ�LQFUHDVHG�WKH�XQGHUZULWHUV�VWRFN�PDUNHW�YDOXH��

DJDLQ�LQFUHDVLQJ�XQGHUZULWHU�TXDOLW\�DQG�UHSXWDWLRQ��:H�H[SHFWHG�WKH�VLJQ�RI�WKH�UHJUHVVLRQ�

FRHIILFLHQW�WR�EH�QHJDWLYH��DV�TXDOLW\�DQG�UHSXWDWLRQ�VKRXOG�GHFUHDVH�XQGHUSULFLQJ�

7KH�UHVXOWV�VKRZ ERWK�FRHIILFLHQWV�WR�WKH�UHJUHVVLRQ�YDULDEOHV�ZHUH�QHJDWLYH��ZKHUH�QUBRIBXQG�

ZDV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�D����OHYHO��ZKLOH�WRWDOBUDQN ZDV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�D�

����OHYHO�LQ�UHJUHVVLRQ������7KHVH�ILQGLQJV�ZHUH�FKDQJHG�LQ�UHJUHVVLRQ������EXW�DV�PHQWLRQHG�

HDUOLHU�UHJUHVVLRQ�����LQFOXGHV�SULFHBUHYBXS DQG�SULFHBUHYB]HUR��UHGXFLQJ�WKH�VDPSOH�VL]H�E\�

DOPRVW������%\�HVWLPDWLQJ�UHJUHVVLRQ������ZKLFK�LQFOXGHV�\HDUO\�FRQWURO�YDULDEOHV��ERWK�

YDULDEOHV�EHFDPH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�D����OHYHO��7KLV�PHDQV�WKDW�ZH�UHMHFW�WKH�QXOO�

K\SRWKHVLV�ZKHUH�XQGHUZULWHU�TXDOLW\�DQG�UHSXWDWLRQ�GRHV�QRW�DIIHFW�,32�XQGHUSULFLQJ��

2XU�UHVXOWV�SURYLGH�VXSSRUW�IRU�WKH�WKHRULHV�RI�&DUWHU�DQG�0DQDVWHU��������DQG�0LFKDHO\�DQG�

6KDZ��������DV�XQGHUZULWHU�TXDOLW\�KDV�WKH�H[SHFWHG�HIIHFW�RQ�XQGHUSULFLQJ�OHYHOV��:H�KDYH�

QRW�UHVHDUFKHG�VSHFLILFDOO\�KRZ�XQGHUSULFLQJ�OHYHOV�FRQWULEXWHG�WR�XQGHUZULWHUV¶ VWRFN�PDUNHW�

YDOXHV�OLNH�1DQGD�DQG�<XQ���������EXW�ZH�H[SHFW�WKLV�FRXOG�EH�DQ�XQGHUO\LQJ�PRWLYH�IRU�

PRGHUDWH�OHYHOV�RI�XQGHUSULFLQJ�

�����7KH�HIIHFW�RI�KRW�DQG�FROG�PDUNHWV RQ�XQGHUSULFLQJ

+\SRWKHVLV�� VWDWHV�WKDW�,32�XQGHUSULFLQJ�LV�XQDIIHFWHG�E\�KRW�DQG�FROG�PDUNHWV��,Q�RUGHU�IRU�

XV�WR�WHVW�WKLV�K\SRWKHVLV ZH�KDYH LQFOXGHG�WKH�KRWBFROGBVHPL�YDULDEOH��,I�ZH�FDQ�UHMHFW�WKLV�

K\SRWKHVLV��LW�LV�H[SHFWHG�WKDW�WKHUH�LV�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�KRWBFROGBVHPL�DQG�

XQGHUSULFLQJ��7KLV�YDULDEOH�LV�JLYHQ�E\�VHWWLQJ�XS�DYHUDJH�XQGHUSULFLQJ�SHU�VHPL�DQQXDO�

SHULRG�DJDLQVW�DYHUDJH�XQGHUSULFLQJ�WR�LOOXVWUDWH�WKH�KRW�DQG�FROG�PDUNHWV��VXSSRUWHG�E\�WKH�

KRW�DQG�FROG�PDUNHWV�WKHRU\�E\�,EERWVRQ�DQG�-DIIH��������

$V�H[SHFWHG��WKH�FRHIILFLHQW�RQ�WKH�KRWBFROGBVHPL�LV�SRVLWLYH�LQ�UHJUHVVLRQ�����DQG�VWDWLVWLFDOO\�

VLJQLILFDQW�DW�D����OHYHO��:KHQ�DGGLQJ�WKH�\HDUO\�FRQWURO�YDULDEOHV�LQ�UHJUHVVLRQ�����WKH�W�

YDOXH�GHFUHDVHV�EXW�LV�VWLOO�VLJQLILFDQW�DW�D����OHYHO��7KH�GURS�LQ�WKH W�YDOXH�FRXOG�EH�D�VLJQ�

WKDW�WKH�FRQWURO�YDULDEOHV�FDSWXUH�LQWHUWHPSRUDO�YDULDWLRQ��7KLV�FOHDUO\�VXJJHVWV�WKDW�ZH�UHMHFW�

WKH�K\SRWKHVLV�WKDW�KRW�PDUNHWV DUH QRW�DIIHFWLQJ�,32�XQGHUSULFLQJ��7KXV��ZH�VHH�D�SRVLWLYH�

DQG�FRUUHODWHG�UHODWLRQVKLS�EHWZHHQ�XQGHUSULFLQJ�DQG�KRW�LVVXH�PDUNHWV�



��

2XU�GDWD�VXSSRUW�,EERWVRQ�DQG�-DIIH¶V��������VWXG\�RQ�KRW�DQG�FROG�PDUNHWV�DV�XQGHUSULFLQJ�

VHHPV�WR�EH�VLJQLILFDQWO\�KLJKHU�LQ�KRW�PDUNHW�SHULRGV��7KLV�PHDQV�WKDW�LVVXHUV�FKRRVH�WR�WDNH�

DGYDQWDJH�RI�WKH�PDUNHW�FRQGLWLRQV��ZKLOH�LW�JLYHV�LPSRUWDQFH�WR�WKH�LQYHVWRU�VHQWLPHQW�

WKHRU\��,32V�ZLOO�EH�XQGHUSULFHG�DQG�LQYHVWRUV��DIIHFWHG�E\�WKH�PDUNHW�FRQGLWLRQV��ZLOO�

PLVMXGJH�WKH�YDOXDWLRQ�GXH�WR�WKHLU�RYHU�RSWLPLVWLF�EHOLHIV�DERXW�WKH�,32��ELGGLQJ�IRU�PRUH�

VKDUHV�WKDQ�DFWXDOO\�QHHGHG� ,VVXHUV�ZRXOG�OLNH�WKLV�WR�KDSSHQ�DQG�VHOO�DV�PDQ\�VKDUHV�DV�

SRVVLEOH��EXW�VWLOO�QHHG�WR�WDNH�LQWR�FRQVLGHUDWLRQ�WKDW�RYHUIORZLQJ�WKH�PDUNHW�ZLWK�VKDUHV�

FRXOG�GHFUHDVH�WKH�SULFH��,Q�RWKHU�ZRUGV��WKH�PDUNHW�FRQGLWLRQV�FRXOG�SRWHQWLDOO\�PLVOHDG�WKH�

LQYHVWRUV WR�RYHUYDOXH�DQ�,32�

�����7KH�HIIHFW�RI�SULFH�UHYLVLRQV�

,Q�RUGHU�WR�WHVW�K\SRWKHVLV����ZH�LQFOXGHG�WZR GXPP\�YDULDEOHV LQ�UHJUHVVLRQ������

SULFHBUHYBXS DQG�SULFHBUHYB]HUR DUH LQFOXGHG�DV�SUR[LHV IRU�WKH�LQIRUPDWLRQ�UHYHODWLRQ�GXULQJ�

WKH�ERRNEXLOGLQJ�SURFHVV��:H�H[SHFWHG�WKDW�RIIHULQJV�ZLWK�XSZDUG�SULFH�UHYLVLRQV�ZRXOG�

LQGLFDWH�KLJKHU�XQGHUSULFLQJ�GXH�WR�LQFUHDVHG�GHPDQG�IRU�WKH�,32 DQG�LQIRUPDWLRQ�UHYHDOHG�

GXULQJ�WKLV�SURFHVV��7KH�FRHIILFLHQW�LV�H[SHFWHG�WR�EH�SRVLWLYH�IRU�SULFHBUHYBXS�

7KH�RXWSXW�UHYHDOHG�D�SRVLWLYH�FRHIILFLHQW�IRU�SULFHBUHYBXS DQG�WKH�WHVW�VWDWLVWLFV�ZKLFK�ZDV�

VLJQLILFDQW�DW����OHYHO��%\�FRUUHFWLQJ�WKH�VWDQGDUG�HUURUV��ZH�JRW�WKH�VDPH�UHVXOW��EXW ZLWK D�

VOLJKWO\�ORZHU�W�YDOXH��7KH�GXPP\�SULFHBUHYB]HUR ZDV�QRW�VLJQLILFDQW�LQ�ERWK�RXWSXWV�DQG�WKH�

FRHIILFLHQW�KDG�D�QHJDWLYH�VLJQ��:H�FDQ�WKHUHIRUH�UHMHFW�WKH�K\SRWKHVLV�WKDW�XQGHUSULFLQJ�LV�

XQDIIHFWHG�E\�XSZDUG�SULFH�UHYLVLRQV��SDUWLDO�DGMXVWPHQW�WKHRU\�IURP�+DQOH\��������LV�

VXSSRUWHG�E\�RXU�ILQGLQJV�ZKHUH�RXU�UHJUHVVLRQV KDYH VKRZQ�WKDW�XSZDUGV�UHYLVHG�RIIHU�SULFHV�

SURYLGH�PRUH�XQGHUSULFLQJ��

$OWKRXJK�ZH�FDQ�UHMHFW�WKH�QXOO�K\SRWKHVLV�RI�SULFH�UHYLVLRQV�QRW�DIIHFWLQJ�XQGHUSULFLQJ��WKH�

QXPEHU�RI�REVHUYDWLRQV�ZDV�GUDVWLFDOO\�UHGXFHG�DV�H[SODLQHG�LQ�VHFWLRQ�������DQG������� 7KH�

H[SODQDWRU\�SRZHU�RI�WKH�UHJUHVVLRQ�LV DOVR UHGXFHG�ZKHQ�ZH�UHVHDUFKHG WKLV�K\SRWKHVLV�

'HVSLWH�D�ORZHU�5�VTXDUHG�DGMXVWHG��WKH�UHJXODU�5�VTXDUHG�LV�DOPRVW�HTXDO�WR�WKH�RWKHU�

UHJUHVVLRQV�DQG�WKH�)�YDOXH�RI�WKH�UHJUHVVLRQ�LV�VLJQLILFDQW�DW����OHYHO�



��

�����7KH�HIIHFW�RI�LQGXVWU\�FODVVLILFDWLRQ

:H�ZDQWHG�WR�WHVW�K\SRWKHVLV�� WR�YHULI\ LI�LQGXVWU\�FODVVLILFDWLRQ�DIIHFWHG�WKH�OHYHO�RI�

XQGHUSULFLQJ��'XPP\�YDULDEOHV�ZHUH�LQFOXGHG�IRU���RI�WKH���LQGXVWULHV�LQ�RXU�GDWDVHW WR�WHVW�

WKLV�K\SRWKHVLV��(DUOLHU�VWXGLHV�KDYH�VKRZQ�WKDW�KLJK�ULVN�LQGXVWULHV�ZHUH�PRUH�XQGHUSULFHG�

�/RXJKUDQ�	�5LWWHU��������WR�FRPSHQVDWH�IRU�WKH�ULVN� &KULVWLDQVHQ��������UHIHUV�WR�ULVN�DV�D�

F\FOLFDO EHKDYLRXU�DQG�WKHUH�ZHUH�QR�KLJK�ULVN�LQGXVWULHV�LQ�WKH�SHULRG�RI�KHU�VWXG\� 6LQFH

HYHU\�LQGXVWU\��H[FHSW�XWLOLWLHV� SURYLGHV�SRVLWLYH�DYHUDJH�XQGHUSULFLQJ��ZH�H[SHFWHG�WKDW�PRVW�

RI�WKH�FRHIILFLHQWV�ZRXOG VKRZ D�SRVLWLYH�VLJQ��6KRXOG�ZH�IDLO�WR�UHMHFW�WKH�QXOO�K\SRWKHVLV��WKH�

OHYHO�RI�XQGHUSULFLQJ�ZRXOG�EH�HTXDO�EHWZHHQ�DOO�LQGXVWULHV��ZKLFK�ZRXOG�GHI\ WKH�UHVXOWV�RI�

/RXJKUDQ�DQG�5LWWHU¶V VWXG\�

:KHQ�VWXG\LQJ�WKH�RXWSXW�IURP�UHJUHVVLRQ�����ZH�VHH�WKDW�HYHU\�LQGXVWU\�YDULDEOH�LV�

VLJQLILFDQW�DW���������RU����OHYHO��H[FHSW LQGXVWULDOV� XWLOLWLHV�DQG�FRPPXQLFDWLRQBVHUYLFHV�

$Q�LQWHUHVWLQJ�ILQGLQJ�LV�WKH�FKDQJH�ZKHUH�XWLOLWLHV JHW�D�SRVLWLYH�FRHIILFLHQW�GHVSLWH�D�QHJDWLYH�

DYHUDJH�XQGHUSULFLQJ�DQG�YLFH�YHUVD�IRU�FRPPXQLFDWLRQBVHUYLFHV��:KHQ�DGGLQJ�PRUH�FRQWURO�

YDULDEOHV�DV�D�UREXVWQHVV�FKHFN�LQ�UHJUHVVLRQ������WKH�VLJQ�LV�VWLOO�QHJDWLYH�DQG�LQVLJQLILFDQW IRU�

FRPPXQLFDWLRQBVHUYLFHV� $V�PRVW�RI�WKH�FRPSDQLHV�RQ�WKH�1RUZHJLDQ�VWRFN�PDUNHW�DUH�

SULPDULO\�ZLWKLQ�LQGXVWULDOV DQG RLOBDQGBJDV ZH�REWDLQ�D�VPDOO�QXPEHU�RI�REVHUYDWLRQV�LQ�

VRPH�RI�WKH�UHPDLQLQJ�LQGXVWULHV��7KH�VPDOO�VDPSOH�LQ�VRPH�RI�WKH�UHPDLQLQJ�LQGXVWULHV FRXOG�

EH�D�SRVVLEOH�UHDVRQ�IRU�WKH�LQVLJQLILFDQW�FRHIILFLHQWV�IRU�XWLOLWLHV�DQG

FRPPXQLFDWLRQBVHUYLFHV��7KHVH�WZR�YDULDEOHV�DUH�DPRQJ WKH LQGXVWULHV�ZLWK�WKH�IHZHVW�

QXPEHU�RI�REVHUYDWLRQV��

7KH�VLJQLILFDQW�YDULDEOHV�LQGLFDWH�WKDW�LQGXVWU\�FODVVLILFDWLRQ�DIIHFWV�WKH�OHYHO�RI�XQGHUSULFLQJ��

VXSSRUWLQJ�WKH�LQYHVWRU�VHQWLPHQW�WKHRU\� +RZHYHU��DFFRUGLQJ�WR�/RXJKUDQ�DQG�5LWWHU��������

WHFK�FRPSDQLHV�VKRXOG�EH�PRUH�XQGHUSULFHG�WKDQ�RWKHU�LQGXVWULHV�GXH�WR�GLIIHUHQW�ULVN�OHYHOV��

,Q�RXU�ILQGLQJV��WHFK�FRPSDQLHV KDG�ORZHU�OHYHOV�RI�XQGHUSULFLQJ�WKDQ�VHYHUDO�RI�WKH�RWKHU�

LQGXVWULHV��VXJJHVWLQJ�WKDW�WKHUH�LV�QR�FRPSHQVDWLRQ��7KLV�FRXOG�OHDG�XV�WR�UHIHU�ULVN�DV�D�

F\FOLFDO�EHKDYLRXU�DV�FODLPHG�E\�&KULVWLDQVHQ���������,Q�RXU�FDVH��PDWHULDOV DQG�KHDOWKBFDUH

H[SHULHQFH�PRUH�XQGHUSULFLQJ WKDQ�RWKHU�LQGXVWULHV� 7KHVH�UHVXOWV�SURYLGH�VXSSRUW�IRU�

UHMHFWLQJ�RXU�K\SRWKHVLV�RI�LQGXVWULHV�QRW�DIIHFWLQJ�,32�XQGHUSULFLQJ��7KLV�ZLOO�UH�YDOLGDWH�

/RXJKUDQ�DQG�5LWWHU¶V�VWXG\��������WKDW XQGHUSULFLQJ�YDULHV�EHWZHHQ�LQGXVWULHV GXH�WR�ULVN�
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FRPSHQVDWLRQ��0RUHRYHU� ZH�FDQ�DVVXPH�WKDW�VRPH�RI�RXU�LQGXVWULHV�LQYROYH�PRUH�ULVN�WKDQ�

RWKHU�LQGXVWULHV IRU�GLIIHUHQW�WLPH�SHULRGV��

�����7KH�HIIHFW�RI�YDOXDWLRQ�XQFHUWDLQW\

,Q�RUGHU�IRU�XV�WR�WHVW�K\SRWKHVLV����WKH�SUR[LHV OQBPUNWBFDS DQG�DJHBRIBILUP�ZHUH LQFOXGHG�LQ�

UHJUHVVLRQ ��� DV�SUR[LHV IRU�YDOXDWLRQ�XQFHUWDLQW\��7KH�LGHD�ZDV WKDW FRPSDQLHV�ZLWK�KLJKHU�

PDUNHW�FDSLWDOL]DWLRQ�DQG�ORQJHU�OLIHVSDQ�FRQWDLQ�PRUH�DYDLODEOH�LQIRUPDWLRQ�WKDW�ZRXOG�ORZHU�

YDOXDWLRQ�XQFHUWDLQW\��%HDWW\�DQG�5LWWHU��������FODLPHG WKDW�,32�XQGHUSULFLQJ�ZRXOG�EH�

KLJKHU�LI�WKH�YDOXDWLRQ�XQFHUWDLQW\�ZDV�KLJK��7KHUHIRUH��ZH�ZRXOG�H[SHFW�WKH�VLJQ�RI�WKH�

FRHIILFLHQWV WR�EH�QHJDWLYH�DV�KLJKHU PDUNHW�FDSLWDOL]DWLRQ�DQG�OLIHVSDQ ZRXOG�UHVXOW�LQ�ORZHU�

YDOXDWLRQ�XQFHUWDLQW\�

$OWKRXJK�RXU�H[SHFWDWLRQV�VXJJHVW�WKDW�WKH�VLJQ�VKRXOG�EH�QHJDWLYH��WKH�RXWSXW�JLYHV�VPDOO��

EXW�SRVLWLYH�FRHIILFLHQWV�IRU�WKH�SUR[LHV��7KLV�FDQ�EH�LQWHUSUHWHG�DV XQGHUSULFLQJ�ZLOO�LQFUHDVH�

ZKHQ�WKH�ILUPV�PDUNHW�YDOXH�DQG�DJH�LQFUHDVHV��UHVXOWLQJ�LQ�PRUH XQGHUSULFLQJ�ZKHQ�YDOXDWLRQ�

XQFHUWDLQW\�LV�GHFUHDVLQJ��7KH�RXWSXW�ZLWKRXW�FRUUHFWHG�VWDQGDUG�HUURUV�DQG�WKH�RXWSXW�ZLWK�

FRUUHFWHG�VWDQGDUG�HUURUV�SURYLGH�W�VWDWLVWLFV�IRU�WKH�YDULDEOHV�ZKLFK�DUH�QRW�VLJQLILFDQW�IRU�

HLWKHU�YDULDEOH��:H WKHUHIRUH�IDLO�WR�UHMHFW�WKH�QXOO K\SRWKHVLV�IRU�K\SRWKHVLV��� ,32�

XQGHUSULFLQJ�LV�XQDIIHFWHG�E\�YDOXDWLRQ�XQFHUWDLQW\��7KLV�EHFRPHV�HYHQ�PRUH�FOHDU�DV�WKH�

FRHIILFLHQWV�SURYLGHG�WKH�RSSRVLWH�VLJQ�RI�ZKDW�YDOXDWLRQ�XQFHUWDLQW\�SUHGLFWV�

2XU�UHVXOWV�GR�QRW�ILQG�VXSSRUW�IRU�RQH RI�WKH�PRVW�IDPRXV�WKHRULHV��5RFN¶V ������ :LQQHU�

&XUVH� DV�RXU�UHVXOWV�LQGLFDWH�WKDW�XQGHUSULFLQJ�VKRXOG�LQFUHDVH�ZKHQ�LQIRUPDWLRQ�DV\PPHWU\�

LV�GHFUHDVLQJ� DQG�WKH�YDULDEOHV�DUH�QRW�VLJQLILFDQW��5RFN�FODLPV�WKDW�XQGHUSULFLQJ�VKRXOG�

LQFUHDVH�LQ�LQIRUPDWLRQ�DV\PPHWU\��DQG�WKH�LQIRUPDWLRQ�DV\PPHWU\�LV�LQFUHDVLQJ�LQ�YDOXDWLRQ�

XQFHUWDLQW\�DFFRUGLQJ�WR�%HDWW\�DQG�5LWWHU��������
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3DUW�9,��/LPLWDWLRQV�DQG�FRQFOXVLRQ
&RQFOXVLRQ�DQG�OLPLWDWLRQV�ZLOO�EH�WKH�HQG�RI�RXU�WKHVLV��ZKHUH�ZH�OLQN�RXU�FRQFOXVLRQ�WR�RXU�
SUREOHP�VWDWHPHQW��7KH�FRQFOXVLRQ�LV�IROORZHG�E\�OLPLWDWLRQV�RI�RXU�UHVHDUFK��

�����&RQFOXVLRQ

:H�KDYH�FRQILUPHG�WKH�H[LVWHQFH�RI�XQGHUSULFLQJ�LQ�WKH�1RUZHJLDQ�VWRFN�PDUNHW�DV�WKH�,32V�

DUH�XQGHUSULFHG�E\ �������LQ�RXU�UHVHDUFK�SHULRG��2WKHU�VWXGLHV�RQ�WKH 1RUZHJLDQ�PDUNHW

SURYLGH�VLPLODU UHVXOWV� ,W�KDV�EHHQ�VKRZQ�WKDW�XQGHUSULFLQJ�OHYHOV�KDV�GHFUHDVHG�LQ�WKH�ODVW�

GHFDGHV��2XU�LQWHUSUHWDWLRQ�RI�WKH�GHFUHDVLQJ�XQGHUSULFLQJ�LQ�UHFHQW�GHFDGHV�FRPSDUHG�WR�

HDUOLHU�VWXGLHV�LV�WKH�LQFUHDVLQJ�LQIRUPDWLRQ�DYDLODELOLW\� &RPSDQ\�LQIRUPDWLRQ��

FKDUDFWHULVWLFV��UHSRUWV�DQG�DQDO\VLV�DUH PRUH�HDVLO\�DYDLODEOH�IRU�WKH�SXEOLF�DW�D�IDVWHU�SDFH��

WKDQ�EHIRUH� 7KH�FDXVH�RI�XQGHUSULFLQJ�KDV�EHHQ�ZLGHO\�GLVFXVVHG�WKURXJK�VHYHUDO�

XQGHUSULFLQJ�WKHRULHV��ZKHUH�ZH�KDYH�VHOHFWHG�WKH�PRVW�UHODWDEOH�WR�WKH�1RUZHJLDQ�VWRFN�

PDUNHW�LQ�RXU�WLPH�IUDPH��%\�WHVWLQJ�VHYHUDO�K\SRWKHVHV��ZH�FRXOG�DQVZHU�RXU�SUREOHP�

VWDWHPHQW�

³&DQ�,32�XQGHUSULFLQJ�LQ�1RUZD\�EH�H[SODLQHG�E\�DOUHDG\�H[LVWLQJ�WKHRULHV�LQ�WKH�WLPH�IUDPH�

�����WR�����´

:H�KDYH�UHVHDUFKHG�RXU�SUREOHP�VWDWHPHQW�ZLWK�WKH�XVH�RI�YDULDEOHV�RU�SUR[LHV IRU�HDFK�RI�WKH�

K\SRWKHVHV��5HJUHVVLRQ�DQDO\VLV ZHUH�XVHG�IRU�WKH�K\SRWKHVLV�WHVWLQJ� ZKHUH�ZH�LQFOXGHG�

UHOHYDQW�YDULDEOHV�LQ�RUGHU�WR�WHVW�WKH�GLIIHUHQW�WKHRULHV��2XU�UHVXOWV KDYH EHHQ WHVWHG�DQG�

FRUUHFWHG�IRU�HFRQRPHWULF�LVVXHV�

2XU�ILQGLQJV�JLYH�VXSSRUW�IRU�VHYHUDO�RI WKH�VHOHFWHG�WKHRULHV��DV�WKH\�SURYLGH H[SODQDWLRQ�RI�

WKH XQGHUSULFLQJ�LQ�1RUZD\��&DUWHU�DQG�0DQDVWHU¶V��������DQG�0LFKDHO\�DQG�6KDZ¶V��������

WKHRU\�LQYROYLQJ�XQGHUZULWHU�TXDOLW\�DQG�,EERWVRQ�DQG�-DIIH¶V��������VWXG\�RQ�KRW�DQG�FROG�

PDUNHWV DUH�VXSSRUWHG�E\�RXU�ILQGLQJV��2QH�RI�RXU�FKRVHQ�WKHRULHV��+DQOH\¶V ������ SDUWLDO�

DGMXVWPHQW�WKHRU\��LV�DOVR�VXSSRUWHG��EXW�VKRXOG�EH�TXHVWLRQHG�DV�RXU�VDPSOH�VL]H�ZHUH�

UHGXFHG�LQ�WKLV�UHJUHVVLRQ��,Q�DGGLWLRQ��WKH�LQYHVWRU�VHQWLPHQW�WKHRU\�E\�/MXQJTYLVW��1DQGD�

DQG�6LQJK��������DQG�/RXJKUDQ�DQG�5LWWHU¶V ������ VWXG\�RQ�LQGXVWULHV�ZLWK�KLJKHU�

XQGHUSULFLQJ�GXH�WR�ULVN�FRPSHQVDWLRQ�LV�VXSSRUWHG�E\�RXU�VWXG\��+RZHYHU��ZH�GR�QRW ILQG�
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VXSSRUW�WR�WKH�PRVW�IDPRXV�³:LQQHU¶V�&XUVH´�WKHRU\�E\�5RFN�������� 2XU�VXJJHVWLRQ�IRU�

GHFUHDVLQJ�XQGHUSULFLQJ�LQ�UHFHQW�GHFDGHV�FRXOG�EH�OLQNHG�WR�WKH�ODFN�RI�VXSSRUW�IRU�ZLQQHU¶V�

FXUVH´ DV�YDOXDWLRQ�XQFHUWDLQW\�VKRXOG�GHFUHDVH�ZLWK�DQ�LQFUHDVH�LQ�SXEOLFO\�DYDLODEOH�

FRPSDQ\�LQIRUPDWLRQ� 2XU�DQDO\VLV�VKRZV�WKDW VHYHUDO RI�RXU�FKRVHQ�WKHRULHV�SURYLGHV�

H[SODQDWLRQ RI�WKH�XQGHUSULFLQJ�OHYHOV�LQ�1RUZD\��,W�LV�ZRUWK�PHQWLRQLQJ�WKDW�RXU�LQWHQWLRQ�

QHYHU�ZDV�WR�FUHDWH�D�PRGHO�ZKLFK�H[SODLQHG�DOO�RI�WKH�YDULDWLRQ�LQ�XQGHUSULFLQJ�DV�WKLV�LV�

UHJDUGHG�DV�GDWD�PLQLQJ��2XU�JRDO�ZDV�WR�WHVW�WKH�UHOHYDQFH�RI�H[LVWLQJ�XQGHUSULFLQJ�WKHRULHV�

LQ�WKH�1RUZHJLDQ�PDUNHW��

�����/LPLWDWLRQV
'HVSLWH�RXU�UHVXOWV JLYLQJ�VXSSRUW�WR�VHYHUDO�HVWDEOLVKHG�XQGHUSULFLQJ�WKHRULHV��WKHUH�PLJKW�EH�

UHDVRQV�IRU�WKH�QRQ�VLJQLILFDQW�UHVXOWV�IRU WKH ZLQQHU¶V�FXUVH DQG�VRPH�RI�WKH�LQGXVWU\�

GXPPLHV�QRW�EHLQJ�VLJQLILFDQW��7KHUH�FRXOG�DOVR�KDYH�EHHQ�HFRQRPHWULF�LVVXHV�DIIHFWLQJ�RXU�

UHVXOWV�DV�ZHOO��)LUVWO\��WKHUH�FRXOG�SRWHQWLDOO\�EH�RWKHU�SUR[LHV�IRU�YDOXDWLRQ�XQFHUWDLQW\�ZKLFK�

FRXOG�KDYH�JLYHQ�GLIIHUHQW�UHVXOWV��VXFK DV�ORJ�VDOHV��SULFH�ERRN�PHDVXUHV�HW FHWHUD��$V�ZH�

ZDQWHG�WR�DYRLG�GDWD�PLQLQJ��ZH�GLG�QRW�WHVW�VHYHUDO�SUR[LHV�IRU�YDOXDWLRQ�XQFHUWDLQW\��

7KHUHIRUH��ZH�NHSW�WKH�FKRVHQ�SUR[LHV�DV�ZH�SHUFHLYHG�WKHP�WR�EH�VXLWDEOH�IRU�WKH�K\SRWKHVLV��

,W�LV�DOVR�D�SRVVLELOLW\�WKDW�WKH�WKHRU\�LV�PRUH�DSSOLFDEOH�IRU�OHVV�WUDQVSDUHQW�VWRFN�PDUNHWV�WKDQ�

WKH�1RUZHJLDQ�PDUNHW��

6HFRQGO\��GXH�WR�WKH�VL]H�RI�WKH�1RUZHJLDQ�PDUNHW��WKH�QXPEHU�RI�OLVWLQJV�ZLWKLQ�HDFK�

LQGXVWU\�ZDV�OLPLWHG�IRU�WKH�VPDOOHU�LQGXVWULHV��7KLV�FOHDUO\�DIIHFWHG�WKH�VLJQLILFDQFH�IRU�VRPH�

RI�WKH�LQGXVWU\�GXPPLHV��,I�ZH�KDG�EHHQ�DEOH�WR�REWDLQ�D�ODUJHU�VDPSOH�E\�LQFUHDVLQJ�WKH�

WLPHVSDQ��WKLV�LVVXH�FRXOG�SRWHQWLDOO\�KDYH�EHHQ�VROYHG��7KLV�SURYHG�WR�EH�GLIILFXOW�DV�

SUHYLRXVO\�H[SODLQHG��GXH�WR�WKH�DYDLODELOLW\�RI�GDWD��$QRWKHU�SRWHQWLDO�LVVXH�FRQFHUQLQJ�WKH�

LQGXVWU\�K\SRWKHVLV�ZDV�HDFK�FRPSDQ\¶V�UHOHYDQFH�WR�LWV�UHVSHFWLYH�LQGXVWU\�FODVVLILFDWLRQ�E\�

WKH�,&%��7KLV�FODVVLILFDWLRQ�FRPSLOHG�FRPSDQLHV�ZLWKLQ�VSRUWVZHDU�WRJHWKHU�ZLWK�FRPSDQLHV�

ZKLFK�SURGXFHG�PDULQH�QXWULWLRQ�LQ�FRQVXPHU�JRRGV��7KH�GLIIHUHQFHV�LQ�FRPSDQ\�

FKDUDFWHULVWLFV�DQG�ULVN�OHYHOV�ZLWKLQ�WKLV�LQGXVWU\�FRXOG�KDYH�EHHQ�D�IDFWRU�IRU�WKH�QRQ�

VLJQLILFDQW�UHVXOW�IRU�VRPH�RI�WKH�LQGXVWULHV��$�SRVVLEOH�VROXWLRQ�FRXOG�KDYH�EHHQ�WR�VSOLW�WKH�

LQGXVWU\�LQ�WZR�DQG�SODFH�WKH�UHVSHFWLYH�FRPSDQLHV�ZLWKLQ�WKH�LQGXVWU\�ZH�IRXQG�PRVW�

VXLWDEOH��7KLV�ZRXOG�DJDLQ�SURYLGH�DQ�HYHQ�VPDOOHU�VDPSOH�ZLWKLQ�HDFK�LQGXVWU\�DQG�ZRXOG�

IRUFH�XV�WR�GHUDLO�IURP�WKH�VWDQGDUGL]HG�FODVVLILFDWLRQ�ZH�RULJLQDOO\�FKRVH��



��

$QRWKHU�VXJJHVWLRQ�ZKLFK�FRXOG�KDYH�VWUHQJWKHQHG�RXU�UHVHDUFK�ZDV�LI�ZH�ZHUH�DEOH�WR�REWDLQ�

D�ODUJHU�VDPSOH�ZKLFK�LQFOXGHG�SULFH�UDQJHV�IRU�PRUH�,32V��,W�ZRXOG�EH�LQWHUHVWLQJ�WR�

FRPSDUH�WKH�UHVXOWV�RI�SULFH�UHYLVLRQ�ZLWK�����REVHUYDWLRQV�WR�D�ODUJHU�VDPSOH�ZLWK�SULFH�

UHYLVLRQV�WR�FKHFN�WKH�LQIHUHQFH�ZLWK�WKH�UHPDLQLQJ�YDULDEOHV��$V�WKH�PRGHO�ZLWK�SULFH�

UHYLVLRQ�ZHUH�VLJQLILFDQW�DW����OHYHO�DQG�WKH�XQDGMXVWHG�5�VTXDUHG�ZHUH�DOPRVW�LGHQWLFDO�WR�

WKH�RWKHU�PRGHOV��ZH�GR�QRW�VHH�WKLV�DV�D�FULWLFDO�LVVXH��

2WKHU�VRXUFHV�RI�OLPLWDWLRQV WR�RXU�UHVXOWV�DUH�HFRQRPHWULF�LVVXHV��2XU�DQDO\VLV�VKRZ�WKDW�

HQGRJHQHLW\�DQG�VSHFLILFDWLRQ�HUURUV�DUH�SUREOHPV�ZH�PRVW�OLNHO\�ZLOO�KDYH�LQ�RXU�UHVHDUFK� ,I�

WKH�RPLWWHG�YDULDEOH�LV�FRUUHODWHG�ZLWK�RQH�RU�PRUH�RI�WKH�LQGHSHQGHQW�YDULDEOHV��WKH�HUURU�

WHUP�ZLOO�LQFOXGH�WKH�RPLWWHG�YDULDEOH¶V�HIIHFW�DQG�HQGRJHQHLW\�ZLOO�EH�SUHVHQW��2XU�FKRVHQ�

WKHRULHV�ZHUH�VXSSRUWHG�EXW ZH�DOVR�KDG�WR�H[FOXGH�VRPH�WKHRULHV�GXH�WR�WKH�DEVHQFH�RI�

QHFHVVDU\ GDWD��7KLV�FRXOG�SRWHQWLDOO\ KDYH�PDGH RXU�UHJUHVVLRQV�XQGHUILWWHG��6RPH�RI�WKH�

H[FOXGHG�WKHRULHV�FRXOG�H[SODLQ�VLJQLILFDQWO\�PRUH RI�WKH�XQGHUSULFLQJ�SKHQRPHQRQ��%XW�WKH�

WLPHIUDPH�RI�RXU�WKHVLV�ZRXOG�QRW�DOORZ�XV�WR�UHVHDUFK�DOO�NQRZQ�WKHRU\��,Q�DGGLWLRQ��

FRQILGHQWLDO�GDWD�ZHUH�DOVR�QHHGHG�WR�WHVW�VRPH�RI�WKH�H[FOXGHG�WKHRULHV�
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%LEOLRJUDSK\

$GDPV��0���7KRUQWRQ��%���	�+DOO��*����������,32�SULFLQJ�SKHQRPHQD��(PSLULFDO�HYLGHQFH�RI�
EHKDYLRUDO�ELDVHV� -RXUQDO�RI�%XVLQHVV�	�(FRQRPLFV�5HVHDUFK��-%(5�������

$OP��(��%HUJOXQG�(��	�)DON��$��������,QLWLDO�3XEOLF�2IIHULQJV�$Q�LQYHVWLJDWLRQ�RI�,32¶V�RQ�WKH�
6ZHGLVK�PDUNHW���7KHVLV�IURP�6|GHUW|UQV�+|JVNROD��6WRFNKROP��

$PLKXG��<���+DXVHU��6���.LUVK��$�����������$OORFDWLRQV��DGYHUVH�VHOHFWLRQ�DQG�FDVFDGHV�LQ�,32V��
(YLGHQFH�IURP�WKH�7HO�$YLY�6WRFN�([FKDQJH� -RXUQDO�RI�)LQDQFLDO�(FRQRPLFV���������±����

%DURQ��'��3����������$�PRGHO�RI�WKH�GHPDQG�IRU�LQYHVWPHQW�EDQNLQJ�DGYLVLQJ�DQG�GLVWULEXWLRQ�VHUYLFHV�
IRU�QHZ�LVVXHV��-RXUQDO�RI�)LQDQFH�����������������

%DURQ��'��3���	�+ROPVWU|P��%����������7KH�LQYHVWPHQW�EDQNLQJ�FRQWUDFW�IRU�QHZ�LVVXHV�XQGHU�
DV\PPHWULF LQIRUPDWLRQ��'HOHJDWLRQ�DQG�WKH�LQFHQWLYH�SUREOHP��7KH�-RXUQDO�RI�)LQDQFH��������������
�����

%DUUHUD��3���	�/DQJPRHQ��+����������$V\PPHWULVN�LQIRUPDVMRQ�� HQ�GULYHU�DY�XQGHUSULVLQJ" �0DVWHU�
WKHVLV��1RUJHV�+DQGHOVK¡\VNROH���

%HDWW\��5��3���	�5LWWHU��-��5��������� ,QYHVWPHQW�EDQNLQJ��UHSXWDWLRQ��DQG�WKH�XQGHUSULFLQJ�RI�LQLWLDO�
SXEOLF�RIIHULQJV��-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV�����������������

%HQYHQLVWH��/�0���/MXQJTYLVW��$���:LOKHOP�-U���:�-���<X��;�����������(YLGHQFH�RI�LQIRUPDWLRQ�
VSLOORYHUV�LQ�WKH�SURGXFWLRQ�RI�LQYHVWPHQW�EDQNLQJ�VHUYLFHV��-RXUQDO�RI�)LQDQFH���������±����

%HQYHQLVWH��/��0���	�6SLQGW��3��$����������+RZ�LQYHVWPHQW�EDQNHUV�GHWHUPLQH�WKH�RIIHU�SULFH�DQG�
DOORFDWLRQ�RI�QHZ�LVVXHV��-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV�����������������

%HQYHQLVWH��/��0���	�:LOKHOP��:��-����������$�FRPSDUDWLYH�DQDO\VLV�RI�,32�SURFHHGV�XQGHU�
DOWHUQDWLYH�UHJXODWRU\�HQYLURQPHQWV��-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV�����������������

%UHDOH\��5��$���$OOHQ��)���0RKDQW\��3��	�0\HUV��6����������3ULQFLSOHV�RI�FRUSRUDWH�ILQDQFH��1HZ�
<RUN��

%UHXVFK��7��6���	�3DJDQ��$��5����������$�VLPSOH�WHVW�IRU�KHWHURVFHGDVWLFLW\�DQG�UDQGRP�FRHIILFLHQW�
YDULDWLRQ��(FRQRPHWULFD��-RXUQDO�RI�WKH�(FRQRPHWULF�6RFLHW\������������

%XVLQHVV 'LFWLRQDU\���Q�G��&RQWURO�9DULDEOH��5HWULHYHG�������������IURP��
KWWS���ZZZ�EXVLQHVVGLFWLRQDU\�FRP�GHILQLWLRQ�FRQWURO�YDULDEOH�KWPO

&DUWHU��5���	�0DQDVWHU��6����������,QLWLDO�SXEOLF�RIIHULQJV�DQG�XQGHUZULWHU�UHSXWDWLRQ��WKH�-RXUQDO�RI�
)LQDQFH��������������������

&KHQ��+���	�5LWWHU��-��5����������7KH�VHYHQ�SHUFHQW�VROXWLRQ��7KH�-RXUQDO�RI�)LQDQFH��������������
�����

&KHQ��-����������)OLSSLQJ��5HWULHYHG�������������IURP��
KWWSV���ZZZ�LQYHVWRSHGLD�FRP�WHUPV�I�IOLSSLQJ�DVS

&KULVWLDQVHQ��1��������� ,QLWLDO�UHWXUQ�RI�VFDQGLQDYLDQ�SXEOLF�RIIHULQJV���0DVWHU�WKHVLV��&RSHQKDJHQ�
%XVLQHVV�6FKRRO��
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&OLII��0��7���	�'HQLV��'��-����������'R�LQLWLDO�SXEOLF�RIIHULQJ�ILUPV�SXUFKDVH�DQDO\VW�FRYHUDJH�ZLWK�
XQGHUSULFLQJ" 7KH�-RXUQDO�RI�)LQDQFH�������������������

&RUQHOOL��)���*ROGUHLFK��'�����������%RRNEXLOGLQJ�DQG�VWUDWHJLF�DOORFDWLRQ��-RXUQDO�RI�)LQDQFH������
����±�����

&RUQHOOL��)���*ROGUHLFK��'�����������%RRNEXLOGLQJ��+RZ�LQIRUPDWLYH�LV�WKH�RUGHU�ERRN"�-RXUQDO�RI�
)LQDQFH���������±�����

'HORRI��0���0DHVHQHLUH��:��'��	�,QJKHOEUHFKW��.����������+RZ�'R�,QYHVWPHQW�%DQNV�9DOXH�,QLWLDO�
3XEOLF�2IIHULQJV��,32V�"�-RXUQDO�RI�%XVLQHVV�)LQDQFH�	�$FFRXQWLQJ���� ����	��������������

'UDKR��-����������7KH�,32�'HFLVLRQ��:K\�DQG�KRZ�&RPSDQLHV�*R�3XEOLF��(GZDUG�(OJDU�3XEOLVKLQJ�
/LPLWHG

'XQEDU��&�*�����������)DFWRUV�DIIHFWLQJ�LQYHVWPHQW�EDQN�LQLWLDO�SXEOLF�RIIHULQJ�PDUNHW�VKDUH��-RXUQDO�
RI�)LQDQFLDO�(FRQRPLFV�������±���

(PLOVHQ��1���3HGHUVHQ��.���	�6 WWHP��)����������%¡UVLQWURGXNVMRQHU��%(7$�7LGVVNULIW�IRU�
%HGULIWV¡NRQRPL��������������

)DOFN��)����������8QGHUSULFLQJ�RI�1RUZHJLDQ�,32V�� (PSLULFDO�WHVWLQJ�RI�VHOHFWHG�XQGHUSULFLQJ�
WKHRULHV�RQ�WKH�2VOR�6WRFN�([FKDQJH�IURP������WR��������0DVWHU�WKHVLV��&RSHQKDJHQ�%XVLQHVV�
6FKRRO��

)MHVPH��6����������/DGGHULQJ�LQ�LQLWLDO�SXEOLF�RIIHULQJ�DOORFDWLRQV��$)$������&KLFDJR�0HHWLQJV�3DSHU

)76(�5XVVHOO����������,QGXVWU\�&ODVVLILFDWLRQ�%HQFKPDUN��,&%���5HWULHYHG�������������IURP��
KWWSV���ZZZ�IWVHUXVVHOO�FRP�GDWD�LQGXVWU\�FODVVLILFDWLRQ�EHQFKPDUN�LFE

*RGIUH\��/��*����������7HVWLQJ�IRU�PXOWLSOLFDWLYH�KHWHURVNHGDVWLFLW\��-RXUQDO�RI�(FRQRPHWULFV��
��������������

*XMDUDWL��'��1���	�3RUWHU��'��&����������,Q�3RUWHU�'DZQ�&��(G��� %DVLF�HFRQRPHWULFV��/RQGRQ�

+DQOH\��.�����������7KH�XQGHUSULFLQJ�RI�LQLWLDO�SXEOLF�RIIHULQJV�DQG�WKH�SDUWLDO�DGMXVWPHQW�
SKHQRPHQRQ��-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV���������±����

+DQOH\��.��:���	�:LOKHOP��:��-����������(YLGHQFH�RQ�WKH�VWUDWHJLF�DOORFDWLRQ�RI�LQLWLDO�SXEOLF�
RIIHULQJV��-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV��������������

+HFNPDQ��-��-���,FKLPXUD��+���	�7RGG��3��(����������0DWFKLQJ�DV�DQ�HFRQRPHWULF�HYDOXDWLRQ�HVWLPDWRU��
(YLGHQFH�IURP�HYDOXDWLQJ�D�MRE�WUDLQLQJ�SURJUDPPH��7KH�UHYLHZ�RI�(FRQRPLF�6WXGLHV�����������������

+XQJHU��$����������,32�XQGHUSULFLQJ�FRP��5HWULHYHG�������������IURP�KWWS���ZZZ�LSR�
XQGHUSULFLQJ�FRP

,EERWVRQ� 5���5LWWHU��-��	�6LQGHODU��-����������,QLWLDO�3XEOLF�RIIHULQJ��-RXUQDO�RI�$SSOLHG�&RUSRUDWH�
)LQDQFH������ ����

,EERWVRQ��5��*��������� 3ULFH�SHUIRUPDQFH�RI�FRPPRQ�VWRFN�QHZ�LVVXHV� -RXUQDO�RI�)LQDQFLDO�
(FRQRPLFV���� ��������
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,EERWVRQ��5��*���	�-DIIH��-��)����������³+RW�LVVXH´�PDUNHWV��7KH�MRXUQDO�RI�ILQDQFH�������������������

-HJDGHHVK��1���:HLQVWHLQ��0���:HOFK��,�����������$Q�HPSLULFDO�LQYHVWLJDWLRQ�RI�,32�UHWXUQV�DQG�
VXEVHTXHQW�HTXLW\�RIIHULQJV� -RXUQDO�RI�)LQDQFLDO�(FRQRPLFV���������±����

-HQNLQVRQ��7�-���-RQHV��+�����������%LGV�DQG�DOORFDWLRQV�LQ�(XURSHDQ�,32�ERRNEXLOGLQJ��-RXUQDO�RI�
)LQDQFH���� ����±�����

.RK��)���:DOWHU��7�����������$�GLUHFW�WHVW�RI�URFN¶V�PRGHO�RI�WKH�SULFLQJ�RI�XQVHDVRQHG�LVVXHV� -RXUQDO�
RI�)LQDQFLDO (FRQRPLFV���������±����

/HYLV��0�����������7KH�ZLQQHU¶V�FXUVH�SUREOHP��LQWHUHVW�FRVWV��DQG�WKH�XQGHUSULFLQJ�RI�LQLWLDO�SXEOLF�
RIIHULQJV��(FRQRPLF�-RXUQDO���������±���

/MXQJTYLVW��$����������+DQGERRN�RI�HPSLULFDO�FRUSRUDWH�ILQDQFH�VHW����������

/MXQJTYLVW��$���1DQGD��9���	�6LQJK��5����������+RW�PDUNHWV��LQYHVWRU�VHQWLPHQW��DQG�,32�SULFLQJ��7KH�
-RXUQDO�RI�%XVLQHVV�������������������

/MXQJTYLVW��$���:LOKHOP��:�-�����������,32�SULFLQJ�LQ�WKH�GRW�FRP�EXEEOH� -RXUQDO�RI�)LQDQFH� ����
���±����

/RJXH��'��(����������2Q�WKH�SULFLQJ�RI�XQVHDVRQHG�HTXLW\�LVVXHV�������������-RXUQDO�RI�)LQDQFLDO�DQG�
4XDQWLWDWLYH�$QDO\VLV���������������

/RXJKUDQ��7��	�5LWWHU��-����������:K\�GRQ¶W�LVVXHUV�JHW�XSVHW�DERXW�OHDYLQJ�PRQH\�RQ�WKH�WDEOH�LQ�
,32V"�7KH�UHYLHZ�RI�ILQDQFLDO�VWXGLHV� ��������

/RXJKUDQ��7��	�5LWWHU��-����������:K\�+DV�,32�8QGHUSULFLQJ�&KDQJHG�RYHU�7LPH"�)LQDQFLDO�
0DQDJHPHQW� ������������

/RXJKUDQ��7���5LWWHU��-���	�5\GTYLVW��.����������,QLWLDO�SXEOLF�RIIHULQJV��,QWHUQDWLRQDO�LQVLJKWV��3DFLILF�
%DVLQ�)LQDQFH�-RXUQDO����������������

/RZU\��0��	�6FKZHUW��*��:����������,V�WKH�,32�SURFHVV�HIILFLHQW"�-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV��
���������������

0HJJLQVRQ��:���:HLVV��.�$�����������9HQWXUH�FDSLWDOLVW�FHUWLILFDWLRQ�LQ�LQLWLDO�SXEOLF�RIIHULQJV��
-RXUQDO�RI�)LQDQFH���������±����

0LFKDHO\��5���6KDZ��:�+�����������7KH�SULFLQJ�RI�LQLWLDO�SXEOLF�RIIHULQJV��7HVWV�RI�DGYHUVH�VHOHFWLRQ�
DQG�VLJQDOLQJ�WKHRULHV��5HYLHZ�RI�)LQDQFLDO�6WXGLHV��������±����

0XHOOHU��'��&�����������$�OLIH�F\FOH�WKHRU\�RI�WKH�ILUP��7KH�-RXUQDO�RI�,QGXVWULDO�(FRQRPLFV���������
��������

0XVFDUHOOD��&��-���	�9HWVX\SHQV��0��5����������$�VLPSOH�WHVW�RI�EDURQ
V�PRGHO�RI�,32�XQGHUSULFLQJ��
-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV�����������������

1DQGD��9���<XQ��<�����������5HSXWDWLRQ�DQG�ILQDQFLDO�LQWHUPHGLDWLRQ��$Q�HPSLULFDO�LQYHVWLJDWLRQ�RI�WKH�
LPSDFW�RI�,32�PLVSULFLQJ�RQ�XQGHUZULWHU�PDUNHW�YDOXH��-RXUQDO�RI�)LQDQFLDO�,QWHUPHGLDWLRQ�������±���

2VOR�%¡UV�������D���6DPPHQOLJQLQJ�DY�2VOR�%¡UV��2VOR�$[HVV�RJ�0HUNXU�0DUNHW��5HWULHYHG�



��

������������IURP��KWWSV���ZZZ�RVORERUV�QR�2VOR�%RHUV�1RWHULQJ�$NVMHU�HJHQNDSLWDOEHYLV�RJ�UHWWHU�
WLO�DNVMHU�6DPPHQOLJQLQJ�DY�2VOR�%RHUV�2VOR�$[HVV�RJ�0HUNXU�0DUNHW

2VOR�%¡UV�������E���/LVWLQJ�UXOHV�IRU�HTXLWLHV�RQ�2VOR�%¡UV��5HWULHYHG�������������IURP��
KWWSV���ZZZ�RVORERUV�QR�REBHQJ�2VOR�%RHUV�/LVWLQJ�6KDUHV�HTXLW\�FHUWLILFDWHV�DQG�ULJKWV�WR�
VKDUHV�2VOR�%RHUV�DQG�2VOR�$[HVV�/LVWLQJ�UHTXLUHPHQWV

2VOR�%¡UV�������F���/LVWLQJ�5HTXLUHPHQWV��5HWULHYHG�������������IURP�
KWWSV���ZZZ�RVORERUV�QR�REBHQJ�2VOR�%RHUV�/LVWLQJ�6KDUHV�HTXLW\�FHUWLILFDWHV�DQG�ULJKWV�WR�
VKDUHV�2VOR�%RHUV�DQG�2VOR�$[HVV�/LVWLQJ�UHTXLUHPHQWV

2VOR�%¡UV�������G���5HWULHYHG�������������IURP��1HZVZHE�RVORERUV�QR

5DMDQ��5��*����������,QVLGHUV�DQG�RXWVLGHUV��7KH�FKRLFH�EHWZHHQ�LQIRUPHG�DQG�DUP
VဨOHQJWK�GHEW��7KH�
-RXUQDO�RI�)LQDQFH��������������������

5HLFKH��2����������7KH�3KHQRPHQRQ�RI�,32�8QGHUSULFLQJ�LQ�WKH�(XURSHDQ�DQG�8�6��6WRFN�0DUNHWV��
$QFKRU�$FDGHPLF�3XEOLVKLQJ

5HLOO\��)��.���	�+DWILHOG��.����������,QYHVWRU�H[SHULHQFH�ZLWK�QHZ�VWRFN�LVVXHV��)LQDQFLDO�$QDO\VWV�
-RXUQDO����������������

5LQJGDO��.��	�:LERUJ�������������/ U�GHJ�VWDWD��,QQI¡ULQJ�L�VWDWLVWLVN�GDWDDQDO\VH�����HGLWLRQ���
)DNERNIRUODJHW

5LWWHU��-��5����������7KH��KRW�LVVXH��PDUNHW�RI������ -RXUQDO�RI�%XVLQHVV����������

5LWWHU��-��5����������7KH�ORQJ�UXQ�SHUIRUPDQFH�RI�LQLWLDO�SXEOLF�RIIHULQJV��7KH�-RXUQDO�RI�)LQDQFH��
������

5LWWHU��-��5����������'LIIHUHQFHV�EHWZHHQ�HXURSHDQ�DQG�DPHULFDQ ,32�PDUNHWV��(XURSHDQ�)LQDQFLDO�
0DQDJHPHQW�������������

5LWWHU��-��5���	�:HOFK��,����������$�UHYLHZ�RI�,32�DFWLYLW\��SULFLQJ��DQG�DOORFDWLRQV��7KH�-RXUQDO�RI�
)LQDQFH�������������������

5RFN��.����������:K\�QHZ�LVVXHV�DUH�XQGHUSULFHG� -RXUQDO�RI�)LQDQFLDO�(FRQRPLFV�����������������

6FK|EHU��7����������%X\RXW�EDFNHG�LQLWLDO�SXEOLF�RIIHULQJV��1D

6SDWW��&���	�6ULYDVWDYD��6����������3UHSOD\�FRPPXQLFDWLRQ��SDUWLFLSDWLRQ�UHVWULFWLRQV��DQG�HIILFLHQF\�LQ�
LQLWLDO�SXEOLF�RIIHULQJV� 7KH�5HYLHZ RI�)LQDQFLDO�6WXGLHV���������������

7KDOHU��5�����������0HQWDO�DFFRXQWLQJ�DQG�FRQVXPHU�FKRLFH��0DUNHWLQJ�6FLHQFH�������±����

:HOFK��,����������6HTXHQWLDO�VDOHV��OHDUQLQJ��DQG�FDVFDGHV� -RXUQDO�RI�)LQDQFH�����������������

:RROGULGJH��-��0���������,QWURGXFWRU\�(FRQRPLFV��$�PRGHUQ�DSSURDFK ����HGLWLRQ���&HQJDJH
/HDUQLQJ�



��

$SSHQGL[
$SSHQGL[����/LVW�RI�,32�FRPSDQLHV



��



��



��

$SSHQGL[��� 67$7$�UHJUHVVLRQ�RXWSXW����

5HJUHVVLRQ�RXWSXW�

5REXVW�UHJUHVVLRQ�RXWSXW�



��

$SSHQGL[����67$7$�UHJUHVVLRQ�RXWSXW����

5HJUHVVLRQ�RXWSXW�

5REXVW�UHJUHVVLRQ�RXWSXW�



��

$SSHQGL[����67$7$�UHJUHVVLRQ�RXWSXW����

5HJUHVVLRQ�RXWSXW�

5REXVW�UHJUHVVLRQ�RXWSXW�



��

$SSHQGL[����67$7$�UHJUHVVLRQ�RXWSXW����

5HJUHVVLRQ�RXWSXW�

5REXVW�UHJUHVVLRQ�RXWSXW�



��

$SSHQGL[����5HVLGXDOV

6FDWWHU�SORW�IRU�UHJUHVVLRQ�����

6FDWWHU�SORW�IRU�UHJUHVVLRQ�����

6FDWWHU�SORW�IRU�UHJUHVVLRQ�����

6FDWWHU�SORW�IRU�UHJUHVVLRQ�����



��

$SSHQGL[����'LVWULEXWLRQ

1RUPDO�GLVWULEXWLRQ�IRU�UHJUHVVLRQ�����

1RUPDO�GLVWULEXWLRQ�IRU�UHJUHVVLRQ�����

1RUPDO�GLVWULEXWLRQ�IRU�UHJUHVVLRQ�����

1RUPDO�GLVWULEXWLRQ�IRU�UHJUHVVLRQ�����



��

$SSHQGL[����&RUUHODWLRQ�PDWUL[

&RUUHODWLRQ�PDWUL[�IRU�UHJUHVVLRQ�����



��

$SSHQGL[����(LJHQYDOXHV

(LJHQYDOXHV�DQG�FRQGLWLRQ�LQGH[�IRU�UHJUHVVLRQ������

ܫܥ ൌ ඨ
ͳǤ͸Ͳͳʹ

ͲǤͲͳͳͷͻ
ൌ ͳͳǤ͹ͷ

(LJHQYDOXHV�DQG�FRQGLWLRQ�LQGH[�IRU�UHJUHVVLRQ�����

ܫܥ ൌ ඨ
ͳǤͷͻͻ͹ʹ

ͲǤͳͶ͹ʹ͸
ൌ ͵Ǥ͵



��

$SSHQGL[�����'LIIHUHQW�WHVWV

6LPSOH�W�WHVW�IRU�XQGHUSULFLQJ��2XWOLHUV�DQG�0HUNXU�0DUNHW�H[FOXGHG��

6LPSOH�W�WHVW�IRU�XQGHUSULFLQJ�

:KLWH¶V�WHVW�IRU�KHWHURVFHGDVWLFLW\�

%UHXVFK�3DJDQ�*RGIUH\�WHVW�IRU�UHJUHVVLRQ�����



��

%UHXVFK�3DJDQ�*RGIUH\�WHVW�IRU�UHJUHVVLRQ�����

%UHXVFK�3DJDQ�*RGIUH\�WHVW�IRU�UHJUHVVLRQ�����

%UHXVFK�3DJDQ�*RGIUH\�WHVW�IRU�UHJUHVVLRQ�����

7HVW�IRU�PXOWLFROOLQHDULW\��9,)��



��

7HVW�IRU�PXOWLFROOLQHDULW\��%DUWOHWW¶V�WHVW��

7HVW�IRU�QRUPDOLW\�IRU UHJUHVVLRQ���� DQG�����

7HVW�IRU�QRUPDOLW\�IRU UHJUHVVLRQ�����


