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$%675$&7��7KH�H[LVWHQFH�RI�FDVK�IORZ�GLIIHUHQFHV�EHWZHHQ�LQIORZV�DQG�RXWIORZV��LQ�WHUPV�RI�ERWK�DPRXQW�DQG�WLPH��DUH�SUHYDOHQW�IRU�PRVW�RI�WKH�ILUPV��)RU�DQ\�ILUP� WR� EH� DEOH� WR� NHHS� RQ� LWV� RSHUDWLRQV� DV� SODQQHG�� LW� KDV� WR� GHOLYHU� LWV�RSHUDWLRQDO��ILQDQFLDO��DQG�PDQDJHULDO�UHVSRQVLELOLWLHV�RQ�WLPH��,Q�RUGHU�IRU�D�ILUP� WR� GHOLYHU� WKHVH� UHVSRQVLELOLWLHV�� LW� PD\� KDYH� WR� JHQHUDWH� DQG�PDQDJH�FDVK� IORZV�� WKH� PDLQ� FRQFHUQ� RI� FDVK� IORZ� PDQDJHPHQW�� &DVK� IORZ�IRUHFDVWLQJ� LV� D� IXQFWLRQDO� WRRO� IRU� FDVK� IORZ� PDQDJHPHQW� LQ� HIIHFWLYHO\�SHUIRUPLQJ� LWV� IXQFWLRQ�� ,W�SOD\V�D�PDMRU� UROH� LQ� UHPRYLQJ� WKH�XQFHUWDLQWLHV�ZLWK� LW�DQG�SURGXFHV� LQIRUPDWLRQ�DERXW� WKH� IXWXUH�UHDOLVDWLRQ�RI�FDVK� IORZV��7KLV� VWXG\� SUHVHQWV� WKH� ILQGLQJV� IURP� D� VXUYH\� RI� VKRUW�WHUP� FDVK� IORZ�IRUHFDVWLQJ� SUDFWLFHV� RI� D� QXPEHU� RI� IRUHFDVWLQJ� H[SHUWV� LQ�8.� FRPSDQLHV�IURP�YDULRXV�DVSHFWV���
&DVK� IORZ�� FDVK� IORZ� IRUHFDVWLQJ�� IRUHFDVWLQJ�� FDVK� PDQDJHPHQW�� H[SHUW�RSLQLRQ�

�
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,W� LV�D�FRPPRQ�VD\LQJ�DPRQJ�FDVK�PDQDJHUV�WKDW�³FDVK�IORZ�LV�WKH�EORRG�RI� D� ILUP�´�$� ILUP�QHHGV� WR�PDNH�SD\PHQW� WR�PDQ\�GLIIHUHQW� HQWLWLHV��H�J��LWV�VXSSOLHUV��ZRUNHUV��FRQWUDFWRUV��DQG�WD[�RIILFH���:KLOH�VRPH�RI�WKHVH�SD\PHQWV�DUH�LQ�UHJXODU�WLPHV�DQG�LQWHUYDOV��H�J��ZDJHV�DQG�WD[HV���WKH�RWKHUV�PLJKW�QRW�EH�VR��H�J��SD\PHQWV�WR�VXSSOLHUV���7KHVH�SD\PHQWV�PD\�DOVR�YDU\�LQ� PDJQLWXGH� OLNH� WKDW� VRPH� DUH� LQ� UHJXODU� DPRXQW� � �H�J�� ZDJHV� DQG� VRPH�IL[HG� H[SHQVHV�� ZKLOH� WKH� RWKHUV� PLJKW� EH� LQ� EXON\� SD\PHQWV� �H�J�� WD[�SD\PHQWV� DQG� SD\PHQWV� WR� FRQWUDFWRUV��� 1R� PDWWHU� ZKDW� WKH� LQWHUYDOV� DQG�DPRXQWV�RI�WKRVH�SD\PHQWV�DUH��LW�LV�UHTXLUHG�WR�PDLQWDLQ�D�FHUWDLQ�DPRXQW�RI�FDVK�LQIORZ�LQ�RUGHU�WR�PHHW�WKH�ILUP¶V�RSHUDWLRQDO��ILQDQFLDO��DQG�LQYHVWPHQW�UHTXLUHPHQWV��ZKLFK�UHIHU�WR�FDVK�RXWIORZ���7KH�ILUP�DOVR�KDV�LWV�FDVK�LQIORZV��PDLQO\�IURP�LWV�FXVWRPHUV��)RU�WKH�PDMRULW\�RI�ILUPV��WKRVH�FDVK�LQIORZV�KDYH�
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WKHLU�RZQ�SDWWHUQV�DQG�PD\�QRW�RFFXU�LQ�UHJXODU�DPRXQWV�DQG�WLPHV��,Q�RWKHU�ZRUGV��FDVK�IORZV�FRQWDLQ�VRPH�GHJUHH�RI�XQFHUWDLQW\�LQ�WLPH�DQG�DPRXQW��
)RU�D�ILUP�WR�NHHS�RQ�LWV�RSHUDWLRQV�RQ�WUDFN��LW�KDV�WR�PDWFK�LWV�FDVK�LQIORZV�DQG�FDVK�RXWIORZV�ERWK�LQ�WLPH�DQG�DPRXQW��+RZHYHU��WKHUH�LV� OLWWOH�FKDQFH�IRU�WKLV�WR�KDSSHQ�IRU�WKH�ILUP�GXH�WR�WKH�YDULDWLRQV�LQ�WKH�UHDOLVDWLRQV�RI� FDVK� LQIORZV� DQG� RXWIORZV�� 6LQFH� LW� FDQ� QRW� SRVWSRQH� LWV� SD\PHQWV�FRQWLQXRXVO\� DQG� VKRXOG� GHOLYHU� WKHP�� LW� KDV� WR�PDLQWDLQ� D� FHUWDLQ� OHYHO� RI�FDVK�IORZ��7KH�H[LVWHQFH�RI�FDVK�IORZ�SUREOHPV��H�J��LQVXIILFLHQW�FDVK�IORZV�DQG� WKH� ODFN� RI� PDWFKLQJ� LQ� WLPH� DQG�RU� DPRXQW�� PD\� FDXVH� VHULRXV�GLIILFXOWLHV�IRU�WKH�ILUP��EULQJLQJ�DERXW�VHYHUH�SUREOHPV�EHWZHHQ�WKH�ILUP�DQG�LWV�WKLUG�SDUWLHV��
7KH� OLNHO\� GLIIHUHQFHV� LQ� WKH� DPRXQW� DQG� WLPH� UHDOLVDWLRQV� RI� FDVK�LQIORZV�DQG�FDVK�RXWIORZV�DQG�WKH�PDWFKLQJ�RI�WKHVH�DUH�WKH�PDLQ�FRQFHUQ�RI�FDVK�PDQDJHPHQW��&DVK� IORZ�PDQDJHPHQW�SHUIRUPV� LWV�RSHUDWLRQV�E\�XVLQJ�VRPH�FDVK�PDQDJHPHQW�WRROV�DQG�WHFKQLTXHV��,W�DLPV�DW�XVLQJ�FDVK��DQG�FDVK�HTXLYDOHQW�� UHVRXUFHV� LQ� D� ILUP� LQ� WKH� PRVW� HIILFLHQW� ZD\�� 7KLV� LQFOXGHV�PDNLQJ� WKH� SD\PHQWV� UHTXLUHG� IRU� UHJXODU� RSHUDWLRQV� RI� WKH� ILUP� ZLWKRXW�GLVWXUELQJ�WKHP��PHHWLQJ�ILQDQFLDO�UHVSRQVLELOLWLHV��H�J��SD\PHQW�RI�FRPSDQ\�GHEWV�RQ� WLPH�� DQG�� DW� WKH� VDPH� WLPH��REWDLQLQJ� WKH�KLJKHVW� UHWXUQ� IURP� WKH�ILUP¶V� H[FHVV� FDVK� �DQG� FDVK� HTXLYDOHQW� UHVRXUFHV�� E\� PDNLQJ� WLPHO\�LQYHVWPHQW� RI� WKH� UHVRXUFHV�� )RU� DOO� WKHVH� PDQDJHPHQW� DFWLYLWLHV� DQG�UHVSRQVLELOLWLHV�WR�EH�FDUULHG�RQ�HIIHFWLYHO\��WKH�ILUP�QHHGV�WR�KDYH�DQG�XWLOLVH�WKH� LQIRUPDWLRQ� RI� WKH� FXUUHQW� SDWWHUQV� DQG� IXWXUH� EHKDYLRXU� RI� FDVK� IORZV��7KDW�LV�ZK\��WKH�IXWXUH�UHDOLVDWLRQV�RI�FDVK�IORZV�KDYH�D�SDUWLFXODU�YDOXH�IRU�FDVK�PDQDJHPHQW��&DVK�IORZ�IRUHFDVWLQJ��&))��LV�D�FROOHFWLRQ�RI�SURFHGXUHV�DQG�D�WRRO� WKDW�KHOSV�SURGXFH�WKH�LQIRUPDWLRQ�UHTXLUHG�E\�FDVK�PDQDJHPHQW�DERXW�WKH�IXWXUH�UHDOLVDWLRQ�RI�FDVK�IORZV��&RQVLGHULQJ�WKDW�WKH�IXWXUH�DOPRVW�DOZD\V�FRQWDLQV�VRPH�GHJUHH�RI�XQFHUWDLQW\��WKH�WUHDWPHQW�RI�WKDW�ULVN�IDFWRU�LV�WKH�EDVLF�UHTXLUHPHQW�IRU�D�GHFLVLRQ�PDNHU�EHIRUH�DQ\�PDQDJHULDO�GHFLVLRQ�LV� PDGH�� &))� SULPDULO\� IRFXVHV� RQ� UHPRYLQJ� LW� RU�� DW� OHDVW�� UHGXFLQJ� WKLV�XQFHUWDLQW\� WKURXJK� ZHOO�GHILQHG� VWDQGDUG� IRUHFDVWLQJ� SURFHGXUHV����7KHUHIRUH�� LW� FDQ� HDVLO\� EH� XQGHUVWRRG�ZK\�&))� LV� RQH� RI� WKH� SURSHU� WRROV�ZLWK�PDQ\�SRWHQWLDO�EHQHILWV�IRU�FDVK�PDQDJHPHQW���
$QRWKHU� IDFWRU� WKDW� LQFUHDVHV� WKH� LPSRUWDQFH�RI�&))�LV� WKH�FKDQJHV�LQ�WKH�VWUXFWXUH�RI�FDVK�IORZV�GXH�WR�WKH�GHYHORSPHQWV�LQ�WKH�WHFKQRORJ\��DQG�FRQVHTXHQWO\�� SD\PHQW� PHWKRGV� �H�J�� HOHFWURQLF� FKHFNV� DQG� H�PRQH\�� DQG�EDQNLQJ��:LWK�WKH�HIIHFW�RI�WKHVH�FKDQJHV��WKH�VW\OH�RI�FDVK�PDQDJHPHQW�DQG�FDVK� PDQDJHPHQW� WHFKQLTXHV� KDYH� FKDQJHG� FRQVLGHUDEO\�� DQG� VR� LV� WKH�LPSRUWDQFH� RI� &))�� VXEVHTXHQWO\�� )RU� LQVWDQFH�� GXH� WR� WKH� LQFUHDVH� LQ� WKH�VSHHG� RI� FDVK� IORZV� FDXVHG� E\� WKH� IDFWRUV� VXFK� DV� HOHFWURQLF� IXQG� WUDQVIHU��()7�� PHWKRGV� LQ� EDQNLQJ� DQG� SD\PHQW� V\VWHPV� �H�J�� (OHFWURQLF� 'DWD�
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,QWHUFKDQJH�� (',��� FDVK�PDQDJHUV� DUH� QR� ORQJHU� DEOH� WR� XVH� µIORDW�¶ LQ� WKH�GHVLUHG� OHYHO� DQG� JHW� WKH� H[SHFWHG� EHQHILWV� RXW� RI� LW�� 7KHVH� FKDQJHV� LQ� WKH�FDVK� IORZ� SDWWHUQV� UHTXLUH� FDVK� PDQDJHUV� WR� UHDFW� WKH� FDVK� IORZ� VLWXDWLRQV�TXLFNHU�LQ�WKH�QHZ�FDVK�PDQDJHPHQW�HQYLURQPHQW��ZKHUH�WKH�WLPH�WXUQV�RXW�WR�EH�D�FULWLFDO�IDFWRU��WKDQ�WKRVH�LQ�WUDGLWLRQDO�RQH��7KHUHIRUH��FDVK�PDQDJHUV�KDYH� WR� DFFRPPRGDWH� QHZ� WHFKQLTXHV� WR� KDYH� DGHTXDWH� WLPH� WR� UHVSRQG� WR�QHZ� VLWXDWLRQV� EHIRUH� WKH\� RFFXU�� ZKLFK� FDQ� EH� VXVWDLQHG� E\� REWDLQLQJ� WKH�IXWXUH�HVWLPDWHV�RI�FDVK�IORZV�ZLWK�WKH�XWLOLVDWLRQ�RI�IRUHFDVWLQJ��
(DUOLHU� UHVHDUFK� DOVR� UHSRUWHG� RQ� WKH� LPSRUWDQFH� RI� &))� DQG� WKH�SUDFWLFDO� GLIILFXOWLHV� H[SHULHQFHG����� ,W� LV�� WKHUHIRUH�� D� QRWHZRUWK\� LVVXH� WR�UDLVH�ZKDW�WKH�FXUUHQW�SUDFWLFHV�DUH�DQG�KRZ�WKH\�PDWFK�ZLWK�WKH�DSSURDFKHV�XVHG�LQ�WKHRU\��,Q�WKLV�PDWWHU��DQ\�LQIRUPDWLRQ�RI�&))�SUDFWLFHV�DQG�RSLQLRQV�RI�&))�H[SHUWV�LQ�FRPSDQLHV�DUH�RI�SUDFWLFDO�YDOXH��
+RZ�GRHV�WKH�H[SORUDWLRQ�RI�VXFK�DQ�LVVXH�EURDGHQ�WKH�YLHZ�RI�WKH�UHOHYDQW� SDUWLHV�� EULHIO\� SUDFWLWLRQHUV� DQG� UHVHDUFKHUV� KHUH�� WKHQ"� 7KH�UHOHYDQFH�RI�WKH�LVVXH��LQ�IDFW��OLHV�LQ�WKH�SRWHQWLDO�EHQHILWV�RI�WKH�DSSOLFDWLRQ�RI� &))� WR� WKH� PDQDJHPHQW� RI� FDVK� IORZV�� /HDUQLQJ� WKH� RSLQLRQV� RI�IRUHFDVWLQJ� H[SHUWV� LQ� WKH� ILHOG� FDQ� WKHUHIRUH� EURDGHQ� WKH� YLHZ� RI� WKH�SUDFWLWLRQHUV� LQ� VHYHUDO� ZD\V�� WKH� SUDFWLWLRQHUV� FDQ� �L�� REWDLQ� LQIRUPDWLRQ�DERXW�RWKHU�GHFLVLRQ�DUHDV�ZKHUH�FDVK�IORZ�IRUHFDVWV�FDQ�EH�XVHG���LL��REWDLQ�D�PRUH�FRPSUHKHQVLYH�SLFWXUH�RI� WKH� IRUHFDVWLQJ� LVVXH�DQG�GHYHORS�D� WKURXJK�XQGHUVWDQGLQJ� RI� WKH� IRUHFDVWLQJ� FRQFHSW� DQG� IRUHFDVWLQJ� SUREOHP�� DQG� �LLL��GHYHORS�WKHLU�XQGHUVWDQGLQJ�IXUWKHU�LQ�WKLV�SDUWLFXODU�DSSOLFDWLRQ�DUHD��
,Q� WKLV� UHVSHFW� WKH� LVVXH� FDQ� DOVR� EH� VDLG� WR� EH� UHOHYDQW� WR� WKH�UHVHDUFKHUV�EDVHG�RQ�LWV�SRWHQWLDO�FRQWULEXWLRQ�WR�FDVK�PDQDJHPHQW��7KH�LVVXH�PD\� EHFRPH� D� QDWXUDO� UHVHDUFK� DUHD� ZLWK� PDQ\� UHVHDUFK� LVVXHV�� JLYHQ� WKDW�FDVK�PDQDJHPHQW�LV�VHHQ�DV�D�PDQDJHULDO�ILHOG��E\�SUDFWLWLRQHUV��WKDW�LQFOXGHV�D SRWHQWLDO� IRU� LQFUHDVLQJ� WKH� HIIHFWLYHQHVV��8QGHU� VXFK�D� FLUFXPVWDQFH�� WKH�UHVHDUFKHUV��EDVHG�RQ�VXFK�D�VWXG\�LQ�D�VSHFLILF�DSSOLFDWLRQ�DUHD��FDQ�H[SORUH�WKH� LVVXH� IURP� YDULRXV� DVSHFWV�� SRWHQWLDO� SUREOHP� DUHDV�� DQG�� PD\EH�� VRPH�RWKHU�UHVHDUFK�LVVXHV�VWDWHG�H[SOLFLWO\�RU�LPSOLFLWO\�E\�WKH�IRUHFDVWLQJ�H[SHUWV��7KXV�� IRUHFDVWLQJ� UHVHDUFKHUV� FDQ� GHYHORS� QHZ� GLPHQVLRQV� WR� IRUHFDVWLQJ�SUDFWLFHV� DQG� DOVR� FDQ� GHWHUPLQH� WKH� SULRULWLHV� LQ� WKH� VHOHFWLRQ� RI� UHVHDUFK�

���������������������������������������������������������������������������������������������������������������
��� (VWDEOLVKHV� GLUHFW� FRQQHFWLRQ� EHWZHHQ� WZR� ILUPV� ZLWK� VWDQGDUG� HOHFWURQLF� SURWRFROV� DQG�

HQDEOHV�ILUPV�WR�FKDQJH�HOHFWURQLF�GRFXPHQWV�LQFOXGLQJ�WKRVH�IRU�SD\PHQW�PHGLXPV��
��� 'LIIHUHQFH� LQ� WKH� DFWXDO� DPRXQW� LQ� WKH� EDQN� DFFRXQWV� DQG� WKDW� LQ� WKH� UHFRUGV� RI� WKH� ILUP��

ZKLFK�LV�FDXVHG�PDLQO\�E\�WKH�WLPH�WKDW�FKHFNV�ZULWWHQ�DQG�WKH�WLPH�WKDW�FKHFNV�VXEPLWWHG�IRU�
FOHDUDQFH�WR�EDQN��ZKLFK�LV�FDXVHG�E\�WKH�IDFWRUV�VXFK�DV�JHRJUDSKLFDO�GLVWDQFHV��WKH�WLPH�LQ�
WKH�SRVW�DQG�WKH�WLPH�UHTXLUHG�IRU�SURFHVVLQJ��

��� 7��:��0LOOHU�DQG�%��.���6WRQH��³'DLO\�&DVK�)RUHFDVWLQJ�DQG�6HDVRQDO�5HVROXWLRQ��$OWHUQDWLYH�
0RGHOV� DQG� 7HFKQLTXHV� IRU� 8VLQJ� WKH� 'LVWULEXWLRQ� $SSURDFK�´� -�� RI� )LQDQFLDO� DQG�
4XDQWLWDWLYH�$QDO\VLV����������������SS����������

��� %��.���6WRQH�DQG�7��:���0LOOHU��³'DLO\�&DVK�)RUHFDVWLQJ�ZLWK�0XOWLSOLFDWLYH�0RGHOV�RI�&DVK�
)ORZ�3DWWHUQV�´�)LQDQFLDO�0DQDJHPHQW��:LQWHU��������SS��������
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LVVXHV�� 7KDW� LV� ZK\�� WKH� DXWKRU� EHOLHYHV� WKH� EHQHILWV� RI� REWDLQLQJ� H[SHUW�RSLQLRQV�IRU�ERWK�SUDFWLWLRQHUV�DQG�UHVHDUFKHUV��
7KH�VWXG\�SURYLGHG�D�VWDQGDUG�IRUP�RI�TXHVWLRQQDLUH�WR�D�VDPSOH�RI�&))� H[SHUWV� LQ� ���%ULWLVK� FRPSDQLHV�� FKRVHQ� QRQ�UDQGRPO\�� IURP�/RQGRQ�6WRFN�([FKDQJH��/6(��LQ�RUGHU�WR�H[SORUH�WKH�GLPHQVLRQV�RI�&))�SUDFWLFHV��7KH�TXHVWLRQQDLUH�ZDV�IOH[LEOH�DQG�GHWDLOHG�HQRXJK�IRU�WKH�H[SHUWV�WR�H[SUHVV�WKHLU�RSLQLRQV�DGHTXDWHO\��7KH�PDLQ�UHDVRQ�IRU�RUJDQLVLQJ�WKH�VWXG\�LQ�VXFK�D�IRUPDW� ZDV� WR� EHWWHU� GHWHUPLQH� WKH� ERUGHUV� RI� WKH� IRUHFDVWLQJ� LVVXHV�� JLYH�VXIILFLHQW� IOH[LELOLW\� WR� WKH� H[SHUWV� DQG� SURYLGH� WKH� FRQVLVWHQF\� DPRQJ� WKH�H[SHUWV¶� UHSOLHV�DV�PXFK�DV�SRVVLEOH�E\�VWDQGDUGLVLQJ� WKH�UHVSRQVHV� VR�DV� WR�PLQLPLVH�WKH�SRVVLEOH�ELDV�WKDW�FRXOG�EH�LQFOXGHG��RWKHUZLVH���
����� 7KH�6WXGLHV�ZLWK�([SHUWV�YHUVXV�/DUJH�6DPSOHV�
3ULRU� WR� WKH� GLVFXVVLRQV� RI� WKH� ILQGLQJV�� LW� VKRXOG� EH� SRLQW� RXW� WKH�GLIIHUHQFHV� EHWZHHQ� WKH� VWXGLHV� RI� H[SHUW� RSLQLRQV� DQG� UHJXODU� VXUYH\V� �RI�ODUJH�VDPSOHV���)LQGLQJ�PDQ\�H[SHUWV�LQ�D�VSHFLILF�DUHD�RU�DFFHVVLQJ�WR�WKHP�IRU� UHVHDUFK�SXUSRVHV�DUH�JHQHUDOO\� WRR�GLIILFXOW�FRPSDUHG� WR�PRUH�JHQHUDO�SXUSRVH� VXUYH\V�ZLWK� ODUJH� VDPSOH� VL]HV�� DOVR� VXSSRUWHG� E\� WKLV� VWXG\��7KH�VWXGLHV� EDVHG� RQ� H[SHUW� RSLQLRQV�PD\� KDYH� WR� EH� SHUIRUPHG�ZLWK� D� OLPLWHG�QXPEHU�RI�H[SHUWV��HVSHFLDOO\�ZKHQ�WKHUH�DUH�QR�PDQ\�H[SHUWV�LQ�WKH�ILHOG�DQG�DFFHVVLQJ� WR�PDQ\�H[SHUWV� LV� FRVWO\� �LQ� WHUPV�RI� WLPH�DQG�PRQH\���ZKLFK� LV�WKH� FDVH� IRU� PRVW� RI� WKH� WLPHV�� 7KH� UHVHDUFKHU� KDV�� WKHUHIRUH�� D� OLPLWHG�GLVFUHWLRQ�LQ�WKH�FRQWURO�RI�H[SHUWV�DQG�WKH�LQIRUPDWLRQ�WKDW�FDQ�EH�REWDLQHG�IURP� WKHP�� 7KHUHIRUH�� D� VWXG\� RI� H[SHUW� RSLQLRQ� QDWXUDOO\� UHIOHFWV� WKH�FRQFHSWLRQV� RI� D� OLPLWHG� QXPEHU� RI� SHRSOH�� ,Q� FRQWUDVW� WR� WKH� VXUYH\V� ZLWK�ODUJH�VDPSOHV�� WKH� LQGLYLGXDO�EHKDYLRXUV�DQG�DSSURDFKHV�RI� WKH�H[SHUWV�JDLQ�PRUH�ZHLJKWV��7KLV�PDNHV�WKH�µJHQHUDOLVDELOLW\¶�RI�WKH�ILQGLQJV�PRUH�OLPLWHG��$OVR�� WKH� UHVXOWV� IURP� WKLV� W\SH� RI� VWXGLHV�PD\� QRW� DOORZ� WKH� UHVHDUFKHU� WR�DSSO\� VXIILFLHQW� VWDWLVWLFDO� WHVWLQJ� SURFHGXUHV� WR� UHDFK� µJHQHUDOLVHG� UHVXOWV�¶�)XUWKHUPRUH��WKH�VWXGLHV�ZLWK�H[SHUWV�DUH�SRWHQWLDOO\�PRUH�VXEMHFW�WR�ELDVHV�LQ�WHUPV� RI� UHSUHVHQWDWLRQ� DQG� VKRUWFRPLQJV� LQ� WHUPV� RI� WKH� VWUXFWXUH� RI� WKH�FROOHFWLRQ� DQG� DQDO\VLV� RI� H[SHUWV
� RSLQLRQV� FRPSDUHG� WR� D� VDPSOH� VXUYH\��8QOHVV�WKHUH�LV�D�ODUJH�HQRXJK�VDPSOH�RI�H[SHUWV��WKH�UHVXOW�RI�WKH�VWXGLHV�ZLWK�H[SHUWV� VKRXOG� EH� WDNHQ� DV� LQGLFDWHV� RI� µWHQGHQF\¶� RI� VSHFLILF� W\SH� RI�DSSOLFDWLRQV�UDWKHU�WKDQ�JHQHUDOLVDEOH�FRQFOXVLRQV��
)RU� WKLV� VWXG\�� LQ� VSLWH� RI� DOO� WKH� HIIRUWV�PDGH� WR� DFFHVV� FDVK� IORZ�IRUHFDVWHUV� LQ� PRUH� WKDQ� ���� FRPSDQLHV� ZLWK� GLIIHUHQW� PHWKRGV� LQFOXGLQJ�SKRQH��PDLO�� DQG� H�PDLO�� LW� KDV� EHHQ� DEOH� WR� DFFHVV� DQG� FRQYLQFH� D� WRWDO� RI�RQO\� ��� H[SHUWV� WR� WDNH� SDUW�� � 7KH� FRPSDQLHV� LQFOXGHG� �� GLIIHUHQW� VHFWRUV��

���������������������������������������������������������������������������������������������������������������
��� ,Q�WKH�FRQWH[W�RI�WKLV�VWXG\��WKH�WHUP��H[SHUW��UHIHUV�WR�WKH�SHRSOH�ZKR�DUH�LQYROYHG�LQ�FDVK�

PDQDJHPHQW��DUH�IDPLOLDU�ZLWK�&))�SUREOHP��DUH�UHVSRQVLEOH�IRU�DQG�RU�FDUU\�RXW�FDVK�IORZ�
IRUHFDVWV�LQ�WKHLU�FRPSDQLHV��

��� VHH� -�� 6�� $UPVWURQJ�� 3ULQFLSOHV� RI� )RUHFDVWLQJ�� $� +DQGERRN� IRU� 5HVHDUFKHUV� DQG�
3UDFWLWLRQHUV��.OXZHU�$FDGHPLF�3XEOLVKHUV��86$��������SJ�����
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6FLHQFH� DQG� WHFKQRORJ\�� SKDUPDFHXWLFDOV�� WHOHFRPPXQLFDWLRQV�� PDUNHWLQJ�VXSSRUW� VHUYLFHV�� EDQNLQJ�� LQVXUDQFH�� UHDO� HVWDWH�� DQG� VXSSRUW� VHUYLFHV�� 7KH�PDLQ�GLIILFXOWLHV� DSSHDUHG� WKDW� WKH�&))�H[SHUWV� LQ� WKH� FRPSDQLHV� FRQWDFWHG�PDLQO\�LQYROYHG�LQ�KLJKHU�SRVLWLRQV�VXFK�DV�ILQDQFLDO�PDQDJHUV�DQG�ILQDQFLDO�FRQWUROOHUV��7KDW�LV�ZK\�WKH\�KDG�YHU\�OLPLWHG�RU�QR�WLPH�DW�DOO� WR�VSHQG�IRU�VXFK� D� VWXG\�� DQG� WKDW� LV� ZK\�� LW� ZDV� PRUH� GLIILFXOW� WR� FRQWDFW� WR� WKHP��FRPSDUHG�WR�WKH�SHRSOH�LQ�WKH�ORZHU�UDQNV�RI�WKHLU�RUJDQLVDWLRQV��%HLQJ�PRUH�RU� HTXDOO\� LPSRUWDQW�� WKH� KLJKHU� VHQVLWLYLW\� RI� ILQDQFLDO� LVVXHV�� SDUWLFXODUO\�FDVK� IORZ��PDGH� LW�PRUH�GLIILFXOW� IRU� FDVK� IORZ� IRUHFDVWHUV� WR�SDUWLFLSDWH� LQ�WKH�VWXG\�DQG�UHYHDO�DQ\�LQIRUPDWLRQ�DERXW�WKDW�VRUW�RI�LVVXHV��
����� 7KH�3XUSRVH�RI�6WXG\�
%HLQJ� DZDUH� RI� WKH� VWDWHG� OLPLWDWLRQV� RI� D� VWXG\� ZLWK� H[SHUWV�� WKH�SXUSRVH� RI� WKLV� VWXG\� ZDV� GHWHUPLQHG� XQGHU� WKRVH� FRQGLWLRQV�� � 7KH� VWXG\�WKHUHE\� DLPHG� DW� GHWHFWLQJ�� LGHQWLI\LQJ�� DQG� GHVFULELQJ� WKH� µWHQGHQF\¶� DQG�µLQGLFDWRUV¶� RI� VKRUW�WHUP�&))�SUREOHPV� LQ�/6(�FRPSDQLHV�ZLWK� UHVSHFW� WR�WKH�W\SHV�RI�PHWKRGV�XVHG��WKH�IDFWRUV�WKDW�DIIHFW�WKH�IRUHFDVWLQJ�SURFHGXUHV��DQG� WKH� GLIILFXOWLHV� DQG� WKH� SUREOHPV� H[SHULHQFHG�� ,Q� WKLV� IUDPHZRUN� WKH�VWXG\�IRFXVHG�SDUWLFXODUO\�RQ��

��� 'HWHUPLQLQJ� DQG� SUHVHQWLQJ� D� JHQHUDO� SLFWXUH� RI� WKH� PHWKRGV� DQG�WHFKQLTXHV�EHLQJ�DSSOLHG��WKH�SUREOHPV�DQG�GLIILFXOWLHV��DQG�WKH�ZD\�WKH� PRGHOOLQJ� LVVXH� LV� XQGHUVWRRG� E\� FDVK� IORZ� IRUHFDVWHUV�� 7KH�VWXG\� DWWHPSWV� WR� GLVFRYHU� WKH� ZD\� WKDW� UHDO� ZRUOG� FRPSDQLHV�SHUFHLYH�VKRUW�WHUP�FDVK�IRUHFDVWLQJ�LVVXH��WKH�LPSRUWDQFH�JLYHQ�WR�LW��KRZ�WKH\�XVH��VKRUW�WHUP��FDVK�IORZ�IRUHFDVWV��HWF��
��� 'HWHFWLQJ� WKH� IRUHFDVWLQJ� LQIUDVWUXFWXUHV� DQG� FDSDELOLWLHV� LQ� WKH�VXUYH\HG� FRPSDQLHV� ZLWK� UHVSHFW� WR� WKH� UHFHQW� GHYHORSPHQWV�HVSHFLDOO\� LQ� ,7� �H�J�� GDWD� VWRUDJH� DQG� SURFHVVLQJ� IDFLOLWLHV��DXWRPDWLF� LGHQWLILFDWLRQ� DQG� PRGHO� EXLOGLQJ� FDSDELOLWLHV� LQ� PDQ\�IRUHFDVWLQJ�VRIWZDUH�DYDLODEOH�LQ�WKH�PDUNHW�UHFHQWO\���

7KH�VXUYH\�RI�VKRUW�WHUP�&))�SUDFWLFHV�EURDGHQV�RXU�SHUVSHFWLYH�LQ��
��� 8QGHUVWDQGLQJ� WKH� YLHZV�RI� WKH�SUDFWLWLRQHUV�RQ� WKH� LPSRUWDQFH�RI�VKRUW�WHUP� &))� VR� DV� WR� MXVWLI\� ZKHWKHU� RU� QRW� PRUH� HPSKDVLV�VKRXOG� EH� JLYHQ� WR� PRGHOOLQJ� VKRUW�WHUP� FDVK� IORZV� LQ� IXWXUH�VWXGLHV��
��� 'HWHUPLQLQJ� WKH� IDFWRUV� DIIHFWLQJ� WKH� FKRLFH� DQG� HYDOXDWLRQ� RI��VKRUW�WHUP��&))�PHWKRGV�LQ�SUDFWLFH��
��� 8QGHUVWDQGLQJ� WKH� IDPLOLDULW\�RI�SUDFWLWLRQHUV�ZLWK� VKRUW�WHUP�&))�PHWKRGV�� 7KLV� VKRXOG� KHOS� WR� GHWHUPLQH� QHZ� DSSURDFKHV� WKDW� DUH�VXLWDEOH�DQG�DSSOLFDEOH�WR�WKH�FRQGLWLRQV�GHWHUPLQHG�ZLWK�WKH�VXUYH\�VWXG\���

7KH� SDSHU� SUHVHQWV� WKH� ILQGLQJV� DQG� GLVFXVVLRQ� RI� WKH� UHVXOWV� IURP�WKH� DQDO\VLV�RI� WKH� H[SHUW�RSLQLRQV� LQ�8.�FRPSDQLHV�� ,W� FRQWDLQV� IRXU�PDLQ�SDUWV�� 7KH� VHFRQG� SDUW� VXPPDULVHV� WKH� ILQGLQJV� RI� WKH� SUHYLRXV� VXUYH\V� RI�
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IRUHFDVWLQJ� DQG�&))� LQ� FRPSDQLHV� DQG�GHWHFWV� WKH� FRPPRQ�SRLQWV�EHWZHHQ�JHQHUDO� IRUHFDVWLQJ� DSSOLFDWLRQV� �*)$�� DQG� VSHFLILF� &))� DSSOLFDWLRQV��&))$V���7KH� WKLUG�SDUW� LQWURGXFHV�DQG�GLVFXVVHV� WKH� ILQGLQJV�RI� WKH�H[SHUW�RSLQLRQV�� 7KH� ODVW� SDUW� FRQWDLQV� WKH� VXPPDU\�� FRQFOXVLRQ�� DQG� VRPH�VXJJHVWLRQV�IRU�WKH�IXWXUH�UHVHDUFK��
�
��� 7+(�%$&.*5281'�
$ QXPEHU�RI�VXUYH\�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�WR�LQYHVWLJDWH�WKH�IRUHFDVWLQJ�SUDFWLFHV�RI�FRPSDQLHV��:KLOH�VRPH�RI�WKHVH�VWXGLHV� IRFXVHG�RQ�D ZLGHU�FRQWH[W�VXFK�DV�JHQHUDO�IRUHFDVWLQJ�SUDFWLFHV��WKH�PDMRULW\�IRFXVHG�RQ�PRUH�VSHFLILF�DSSOLFDWLRQV��6DOHV�IRUHFDVWLQJ�SUDFWLFHV�SHUKDSV�KDYH�EHHQ�WKH�PRVW� UHVHDUFKHG� DUHD���������� ,Q� FRQWUDVW� WR� WKLV�� WKH� VWXGLHV� RI� &))$V��� DUH�UDUH��$V� WKLV� LQFUHDVHV� WKH� LPSRUWDQFH� DQG� FRQWULEXWLRQ� RI� WKLV� VWXG\� WR� WKH�OLWHUDWXUH��LW�VKRXOG�DOVR�EH�UHPHPEHUHG�WKDW�D�GLUHFW�FRPSDULVRQ�RI�WKH�UHVXOWV�RI� WKLV� VWXG\� ZLWK� WKRVH� JHQHUDO�SXUSRVHG� DQG� ILHOG� VSHFLILF� IRUHFDVWLQJ�VWXGLHV��H�J��VDOHV�IRUHFDVWLQJ��DUH�GLIILFXOW�H[FHSW�WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�WKRVH�IRUHFDVWLQJ�VWXGLHV��+RZHYHU��LW�VKRXOG�EH�VWDWHG�LQ�RUGHU�QRW�WR�OHDG�DQ\�PLVXQGHUVWDQGLQJ� WKDW�PRVW�RI� WKH� IRUHFDVWLQJ�SURFHGXUHV�DQG�PHWKRGV��PRUH�RU�OHVV��DUH�VWDQGDUG�DQG�WKHUH�DUH�PDQ\�FRPPRQ�SRLQWV�EHWZHHQ�WKHVH�WZR�W\SHV�RI�DSSOLFDWLRQV��6RPH�RI�WKH�PDLQ�ILQGLQJV�RI�WKH�SUHYLRXV�VXUYH\V�RI� IRUHFDVWLQJ� DSSOLFDWLRQV� �)$V�� DUH� VXPPDULVHG�EHORZ� LQ�RUGHU� WR� FDWFK� D�JOLPSVH�RI�WKH�ILQGLQJV�IURP�WKH�SUHYLRXV�RQHV��
'XUDQ�	�)ORUHV���VXUYH\HG�WKH��JHQHUDO��IRUHFDVWLQJ�SUDFWLFHV�RI�WKH�ODUJHVW������0H[LFDQ�FRPSDQLHV�E\�PDLO��7KH�DXWKRUV�FRQFOXGHG�WKDW���

��� 0DQ\�FRPSDQLHV�PDNH�OLPLWHG�XVH�RI�PRGHUQ�IRUHFDVWLQJ�PHWKRGV�
��� 7KH�PRVW� FRPPRQO\� XVHG� PHWKRGV� DUH� WKH� MXGJPHQWDO� �PDQDJHU
V�RSLQLRQ�DQG�VDOHV�IRUFH�FRPSRVLWH��PDLQO\���:KLOH�WKH�UHVSRQGHQWV�DUH�VRPHZKDW� IDPLOLDU�ZLWK�PRYLQJ�DYHUDJH�DQG�OLQHDU�UHJUHVVLRQ��RWKHU�WHFKQLTXHV�VXFK�DV�%R[�-HQNLQV��([SHUW�6\VWHPV��DQG�1HXUDO�1HWZRUNV�DUH�QRW�NQRZQ��

���������������������������������������������������������������������������������������������������������������
��� H�J�� -�� $��� 'XUDQ�� DQG� %�� (�� )ORUHV�� ³)RUHFDVWLQJ� 3UDFWLFHV� LQ� 0H[LFDQ� &RPSDQLHV�´�

,QWHUIDFHV����������������SS���������
��� H�J�� -�� 7��0HQW]HU� DQG� -�� (�� &R[�� -U��� ³)DPLOLDULW\�� $SSOLFDWLRQ�� DQG� 3HUIRUPDQFH� RI� 6DOHV�

)RUHFDVWLQJ�7HFKQLTXHV�´�-��RI�)RUHFDVWLQJ�����������SS��������
��� H�J��'�� -��'DOU\PSOH�� ³6DOHV� )RUHFDVWLQJ� 3UDFWLFHV�� 5HVXOWV� IURP� D�8QLWHG� 6WDWHV� 6XUYH\�´�

,QW
O�-��RI�)RUHFDVWLQJ�����������SS����������
���� H�J��5��)LOGHV�DQG�5��+DVWLQJV��³7KH�2UJDQL]DWLRQ�DQG�,PSURYHPHQW�RI�0DUNHW�)RUHFDVWLQJ�´�

7KH�-��RI�2SHUDWLRQDO�5HVHDUFK�6RFLHW\����������������SS��������
���� H�J�� 0�� &�� :DWVRQ�� ³)RUHFDVWLQJ� LQ� WKH� 6FRWWLVK� (OHFWURQLFV� ,QGXVWU\�´� ,QW
O�� -�� RI�

)RUHFDVWLQJ���������������������
���� H�J��5DQGROSK�$��3RKOPDQ��(PPDQXHO�6���6DQWLDJR��)��/\QQ�0DUNHW��³&DVK�)ORZ�3UDFWLFHV�RI�

/DUJH�)LUPV�´�)LQDQFLDO�0DQDJHPHQW��6XPPHU��������SS��������
���� 'XUDQ�	�)ORUHV��������
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��� )LUPV� UHSRUWHG� WKHLU� VDWLVIDFWLRQ�ZLWK� DOO� IRUHFDVWLQJ� WHFKQLTXHV� DV�
DYHUDJH
� DQG� LW� GLG� QRW� GLIIHU� IRU� TXDQWLWDWLYH� DQG� TXDOLWDWLYH�WHFKQLTXHV��
$PRQJ�WKH�VWXGLHV�RI�VDOHV�)$V��0HQW]HU�	�&R[���VXUYH\HG�����86�ILUPV�ZLWK�PDLO� WR� GHWHUPLQH� WKH� GHJUHH� RI� IDPLOLDULW\� DQG� XVDJH�� DFFXUDF\�REWDLQHG�� DQG� HYDOXDWLRQ� RI� GLIIHUHQW� IRUHFDVWLQJ� WHFKQLTXHV�� 'DOU\PSOH���VXUYH\HG�����86�ILUPV�WR�OHDUQ�DERXW�WKH�XVH�RI�VDOHV�IRUHFDVWLQJ�WHFKQLTXHV�LQ� EXVLQHVV� ILUPV�� )LOGHV� 	� +DVWLQJV��� VXUYH\HG� WKH� PDUNHW� IRUHFDVWLQJ�SUDFWLFHV�RI����IRUHFDVWHUV��RXW�RI�����VWDII�ZLWK�IRUHFDVWLQJ�UHVSRQVLELOLWLHV��LQ� D� PXOWLQDWLRQDO� FRPSDQ\� ZLWK� WHQ� GLYLVLRQV� LQ� WKH� 8.� LQ� DGGLWLRQ� WR�LQWHUYLHZV� ZLWK� ��� IRUHFDVWHUV�� � :DWVRQ��� VXUYH\HG� WKH� VDOHV� IRUHFDVWLQJ�SUDFWLFHV�RI�����FRPSDQLHV�LQ�WKH�6FRWWLVK�HOHFWURQLFV�LQGXVWU\�ZLWK�PDLO��6KH�DOVR� FDUULHG� RXW� VWUXFWXUHG� LQWHUYLHZV� RI� �� FRPSDQLHV� ZLWK� WKH� SHRSOH� LQ�GLIIHUHQW� VWDJH� RI� IRUHFDVWLQJ� �H�J�� WKH� GDWD� VXSSOLHU�� WKH� IRUHFDVW� SURGXFHU��DQG�WKH�IRUHFDVW�XVHU���7KH�PDLQ�ILQGLQJV�RI�WKHVH�VWXGLHV�FDQ�EH�VXPPDULVHG�DV�IROORZ� ����

��� &RPSDQLHV�ZHUH�PRUH�IDPLOLDU�ZLWK�TXDOLWDWLYH�PHWKRGV���DQG�ILUPV�WHQGHG� WR� PRVWO\� XVH� PRUH� VLPSOH� MXGJPHQWDO� RU� H[WUDSRODWLYH�WHFKQLTXHV���� )LOGHV� 	� +DVWLQJV��� DOVR� VXSSRUWHG� WKLV� ILQGLQJ��KRZHYHU�� LQ� WHUPV� RI� IDPLOLDULW\� DQG� XVDJH� RI� �IRUPDO�� VWDWLVWLFDO�IRUHFDVWLQJ� WHFKQLTXHV�� WKH� VWXG\� LPSOLHG� WKDW� WKH�8.� UHVSRQGHQWV�ZHUH� OHVV� NQRZOHGJHDEOH� WKDQ� WKRVH� RI� 86� UHVSRQGHQWV� UHSRUWHG�HDUOLHU� E\� 0HQW]HU� 	� &R[���� 7KHUH� ZDV� DOVR� DQ� XQVXUSULVLQJ�FRUUHODWLRQ�EHWZHHQ�IDPLOLDULW\�DQG�XVDJH��D�ILQGLQJ�DOVR�VXSSRUWHG�E\�3RKOPDQ�HW�DO����
��� $FFXUDF\� ZDV� WKH� RYHUZKHOPLQJ� FULWHULRQ� XVHG� WR� HYDOXDWH�IRUHFDVWLQJ�WHFKQLTXHV����������KRZHYHU��VRPH�RI�WKH�UHVSRQGHQWV�DOVR�PHQWLRQHG� HDVH� RI� XVH�� ORZ� FRVW�� DQG� FUHGLELOLW\� DV� VHFRQGDU\�FULWHULD����
��� 7KH�XVH�RI� IRUHFDVWLQJ�WHFKQLTXHV�LQ�86�FRPSDQLHV�GLIIHUHG�EDVHG�RQ� WLPH� KRUL]RQ�� � )RU� VKRUWHU�WLPH� KRUL]RQV�� PRUH� VXEMHFWLYH�WHFKQLTXHV�ZHUH�PRVW� RIWHQ� XVHG�� �$V� WKH� WLPH� KRUL]RQ� LQFUHDVHG��PRUH�REMHFWLYH�TXDQWLWDWLYH� WHFKQLTXHV�JDLQ�ZHLJKW�� D� ILQGLQJ�DOVR�

���������������������������������������������������������������������������������������������������������������
���� 0HQW]HU�	�&R[��������
���� 'DOU\PSOH��������
���� )LOGHV�	�+DVWLQJV��������
���� :DWVRQ��������
���� 0HQW]HU�	�&R[��������
���� 'DOU\PSOH��������
���� )LOGHV�	�+DVWLQJV��������
���� 0HQW]HU�	�&R[��������
���� 3RKOPDQ�HW�DO���������
���� :DWVRQ��������
���� )LOGHV�	�+DVWLQJV��������
���� 0HQW]HU�	�&R[��������
���� 0HQW]HU�	�&R[��������
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VXSSRUWHG�E\�3RKOPDQ�HW�DO�����KRZHYHU��VXEMHFWLYH�WHFKQLTXHV�ZHUH�VWLOO�LPSRUWDQW�IRU�DOO�WLPH�KRUL]RQV��
��� 7ZR� WKLUGV� RI� WKH� UHVSRQGHQWV� WKRXJKW� WKDW� VDOHV� IRUHFDVWLQJ� ZDV�YHU\� LPSRUWDQW� WR� WKHLU� FRPSDQ\
V� VXFFHVV� LQ� 0HQ]WHU� 	� &R[
V�VWXG\���DQG�WKH�PDMRULW\�RI�WKH�UHVSRQGHQWV�WKRXJKW�WKDW�IRUHFDVWLQJ�DFWLYLW\� ZDV� D� ZRUWKZKLOH� DFWLYLW\� DQG� GHVHUYHG� PRUH� VXSSRUW� LQ�)LOGHV�	�+DVWLQJV���DQG�:DWVRQ���VWXGLHV���
��� 0RVW� RI� WKH� IRUHFDVWHUV
� WLPH� ZDV� VSHQW� RQ� GDWD� FROOHFWLRQ� DQG�FRPPXQLFDWLQJ� WKH� IRUHFDVWV� WR� RWKHU� PDQDJHUV�� ,Q� FRQWUDVW�� YHU\�OLPLWHG�WLPH�ZDV�DOORFDWHG�WR�LQQRYDWLYH�DFWLYLWLHV�VXFK�DV�
OHDUQLQJ�QHZ�WHFKQLTXHV
����:DWVRQ
V�VWXG\���DOVR�SURGXFHG�VLPLODU�UHVXOWV��
��� 'HYHORSLQJ� FRQVLVWHQW� GDWD�� LQFUHDVHG� VRIWZDUH� VXSSRUW�� LPSURYHG�WHFKQLTXHV�� LPSURYHG� GDWDEDVHV�� DQG� LPSURYHG� FRPPXQLFDWLRQV�ZLWK� XVHUV� ZHUH� WKRXJKW� WR� EH� WKH� LPSRUWDQW� IDFWRUV� LQ� RUGHU� RI�LPSRUWDQFH�WKDW�FRQWULEXWH�WR�LPSURYHG�IRUHFDVWLQJ����
��� 7KH� DPRXQW� RI� WUDLQLQJ� UHFHLYHG� LQ� UHODWLRQ� WR� IRUHFDVWLQJ� ZDV�LQVXIILFLHQW����������
��� /RZ�SULRULW\�ZDV�JLYHQ�WR�IRUHFDVWLQJ�DFWLYLWLHV����
��� 7KH� PDLQ� FULWHULD� IRU� FKRRVLQJ� D� IRUHFDVWLQJ� PHWKRG�� EHVLGHV�DFFXUDF\��ZDV�GDWD�DYDLODELOLW\��ZLWK�PDQDJHPHQW�LQWHUHVW�DQG�HDVH�RI� XVH� RI� WHFKQLTXH� DV� VHFRQGDU\� FULWHULD�� 6RIWZDUH� VXSSRUW� ZDV�UDQNHG�DV�XQLPSRUWDQW�����
����%DUULHUV� LQKLELWLQJ� WKH� XVH� RI� IRUHFDVWLQJ� ZHUH� WKH� ODFN� RI�LPSRUWDQFH� DWWDFKHG� WR� IRUHFDVWLQJ�E\� VHQLRU�PDQDJHPHQW�� ODFN�RI�NQRZOHGJH�RI�WKH�SRWHQWLDO�RI�IRUHFDVWLQJ��DQG�ODFN�RI�NQRZOHGJH�RI�KRZ� WR� FDUU\� RXW� WKH� IXQFWLRQ�� DQG� WKH� FRQILGHQFH� LQ� IRUHFDVWLQJ�WHFKQLTXHV��7KH� IRUHFDVWHUV�ZHUH�DOVR�XQDZDUH�RI� WKH�SRWHQWLDO� IRU�LPSURYLQJ� GHFLVLRQ� PDNLQJ� E\� XVLQJ� IRUPDO� IRUHFDVWLQJ�WHFKQLTXHV����������

���������������������������������������������������������������������������������������������������������������
���� 3RKOPDQ�HW�DO���������
���� 0HQ]WHU�	�&R[��������
���� )LOGHV�	�+DVWLQJV��������
���� :DWVRQ��������
���� )LOGHV�	�+DVWLQJV��������
���� :DWVRQ��������
���� )LOGHV�	�+DVWLQJV��������
���� :DWVRQ��������
���� )LOGHV�	�+DVWLQJV��������
���� 'DOU\PSOH��������
���� :DWVRQ��������
���� :DWVRQ��������
���� )LOGHV�	�+DVWLQJV��������
���� :DWVRQ��������
���� 'XUDQ�	�)ORUHV��������
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����'DWD� UHFRUGV� �IURP� WKH� FDVH� VWXGLHV�� ZHUH� QRW� VXLWDEOH� IRU�VXEVHTXHQW� DFFHVV� RU� DQDO\VLV� LQ� WKH� WKUHH� FRPSDQLHV� LQWHUYLHZHG�E\�:DWVRQ����)LOGHV�	�+DVWLQJV���DOVR�UHSRUWHG�WKDW�WKH�UHVSRQGHQWV�FRPSODLQHG� DERXW� GDWD� LQVXIILFLHQF\�� (YHQ� WKRXJK� WKHVH� DUH�GLIIHUHQW� LVVXHV�� WKH� VWXGLHV� UHSRUWHG�SUREOHPV�ZLWK�GDWD� LQ� DOO� WKH�FRPSDQLHV�LQ�RQH�ZD\�RU�DQRWKHU���
���� 6HQLRU� PDQDJHPHQW� GLG� QRW� RIIHU� D� JUHDW� GHDO� RI� VXSSRUW� WR�IRUHFDVWLQJ� IXQFWLRQ�� SDUWLFXODUO\� LQ� WHUPV� RI� WUDLQLQJ�� DQG� QR�VXSSRUW�RU�WLPH�ZDV�JLYHQ�IRU�OHDUQLQJ����

7KH� VXUYH\� VWXGLHV� RI� &))� DUH� QRW� DV� SOHQW\� DV� VDOHV� IRUHFDVWLQJ�VWXGLHV� LQ� WKH� OLWHUDWXUH�� 7KH� RQO\� H[DPSOH� �NQRZQ� WR� XV�� RI� WKH� VXUYH\� RI�&))� LQ�FRPSDQLHV� LV� WKDW�RI�3RKOPDQ�HW�DO�����ZKR�VXUYH\HG� WKH�FDVK� IORZV�IRUHFDVWLQJ�SUDFWLFHV�RI�����86�ILUPV�IRU�FDSLWDO�LQYHVWPHQW�GHFLVLRQV�� �7KH�VWXG\�UHSRUWHG�WKDW���
��� 0RVW�RI�WKH�FRPSDQLHV�������VXUYH\HG�KDG�FRPSDQ\�ZLGH�VWDQGDUG�SUDFWLFHV�LQ�JHQHUDWLQJ�&)�LQIRUPDWLRQ��
��� )LUPV� XVHG� GLIIHUHQW� IRUHFDVWLQJ� PHWKRGV�� $OWKRXJK� TXDOLWDWLYH�IRUHFDVWLQJ� PHWKRGV� DUH� SRSXODU� DQG� SHUFHLYHG� WR� EH� LPSRUWDQW�ZKHQ�JHQHUDWLQJ�&)�IRUHFDVWV��FRPSDQLHV�GLG�QRW�VROHO\�GHSHQG�RQ�WKHP��)RXU�RI�WKH�PHWKRGV�XVHG�E\�WKH�PDMRULW\�RI�WKH�VDPSOH�ILUPV�ZHUH��PDQDJHPHQW
V�VXEMHFWLYH�HVWLPDWHV��������VHQVLWLYLW\�DQDO\VLV�������� FRQVHQVXV� RI� H[SHUWV
� RSLQLRQV� ������� DQG� FRPSXWHU�VLPXODWLRQ���������
��� &RPSDQLHV� ZLWK� ODUJHU� FDSLWDO� H[SHQGLWXUHV� WKDW� SUHSDUHG� &)�HVWLPDWHV� IRU� WKHLU� FDSLWDO� LQYHVWPHQWV� GLG� QRW� RQO\� XVH� PXOWLSOH�IRUHFDVWLQJ� PHWKRGV� EXW� DOVR� WHQGHG� WR� EH� PRUH� TXDQWLWDWLYHO\�RULHQWHG���
��� )LUPV�ZKLFK�ZHUH� FDSLWDO� LQWHQVLYH� DQG� KLJKO\� OHYHUHG�� ZLWK� KLJK�GHEW� UDWLRV�� ZHUH� PRUH� OLNHO\� WR� KDYH� FRPSDQ\� SHUVRQQHO� FR�FRRUGLQDWLQJ�VXSHUYLVLQJ� &))� WKDQ� WKRVH� ZKLFK� ZHUH� QRW� FDSLWDO�LQWHQVLYH�DQG�KDG�ORZ�GHEW�UDWLRV���

(YHQ� WKRXJK� LW� LV� GLIILFXOW� WR� JHQHUDOLVH� DQG� FRPSDUH� WKH� ILQGLQJV�IURP�RQO\�RQH�&))�VXUYH\�ZLWK�WKHVH�IURP�YDULRXV�VDOHV�IRUHFDVWLQJ�VXUYH\V��WKH�VWXGLHV�DERYH�VKRZ�ERWK�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�WKH�ILQGLQJV�RI� VDOHV� IRUHFDVWLQJ� VXUYH\V� DQG� WKHVH� RI� &))� VXUYH\V�� %H\RQG� GHWHFWLQJ�WKHVH�VLPLODULWLHV�DQG�GLIIHUHQFHV�� WKH�SDSHU�DOVR�FRQWULEXWHV� WR� WKH� OLWHUDWXUH�VLJQLILFDQWO\�LQ�ILOOLQJ�WKH�JDS�LQ�WKLV�ILHOG��
���������������������������������������������������������������������������������������������������������������
���� :DWVRQ��������
���� )LOGHV�	�+DVWLQJV��������
���� :DWVRQ��������
���� 3RKOPDQ�HW�DO���������
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��� (9$/8$7,21�2)�7+(�(;3(57�23,1,216�
����� ,QIRUPDWLRQ�DERXW�WKH�([SHUWV¶�&RPSDQLHV�
7KH�H[SHUWV¶� FRPSDQLHV�GLIIHUHG� LQ� WKHLU� DJHV�� WKH�QXPEHU�RI�EDQN�DFFRXQWV�WKH\�XVH�LQ�WKHLU�RSHUDWLRQV��WKH�LQGXVWU\�LQ�ZKLFK�WKH\�RSHUDWH��WKH�QXPEHU� RI� EUDQFKHV� DQG� WKH� QXPEHU� RI� RSHUDWLQJ� GLYLVLRQ�� ZKLFK� FDQ� EH�WKRXJKW�WR�EH�VRPH�RI�WKH�LPSRUWDQW�FKDUDFWHULVWLFV�WKDW�PD\�DIIHFW�WKH�W\SH�RI�IRUHFDVWLQJ�SUDFWLFHV�RI� FRPSDQLHV��(YHQ� WKRXJK� LW� LV� QRW� DQ� H[DFW�PHDVXUH�ZKHQ�WDNHQ�LQWR�DFFRXQW�DORQH��WKH�QXPEHU�RI�EDQN�DFFRXQWV��D�ILUP�XVHV��FDQ�QRUPDOO\�EH�WDNHQ�DV�DQ�LPSRUWDQW�LQGLFDWRU�RI�WKH�YROXPH��DQG�RU�PRELOLW\��RI�WKH�&)V�LQ�D�FRPSDQ\�ZKHQ�WKH\�DUH�WDNHQ�WRJHWKHU�ZLWK�WKH�RWKHU�IDFWRUV��H�J�� WKH� VL]H� RI� FRPSDQLHV� RU� WKH� RSHUDWLQJ� DUHD��� 7KH� YROXPH� RI� &)V� DUH�OLNHO\� WR� GLIIHU� IURP� RQH� FRPSDQ\� WR� DQRWKHU� ZLWKLQ� WKH� VDPH� RU� DFURVV�LQGXVWULHV���
7DEOH����6RPH�RI�WKH�GHVFULSWLYH�FKDUDFWHULVWLFV�RI�WKH�FRPSDQLHV�

%DQN�
$FFRXQWV

%UDQFKHV
2SHUDWLQJ�
'LYLVLRQV

%DQNLQJ � ���2YHU � ����0RUH ���0RUH

,QVXUDQFH � ����� ��� � ����

0DUNHWLQJ�6XSSRUW � ���2YHU �� ��� ���

3KDUPDFHXWLFDOV � ���� �� ������ ���0RUH

� ���� ���� ����

� ��� � �

� ���

� �

6XSSRUW�6HUYLFHV � ����� ��� ��� ���

7HOHFRPPXQLFDWLRQV � ���2YHU ���0RUH ����0RUH ����

5HDO�(VWDWH

6FLHQFH�	�7HFKQRORJ\

1XPEHU�RI$JH��
�<HDUV�

&RPSDQLHV�
LQ�6HFWRUV

,QGXVWULHV

��� ������

�����

7KH�QXPEHU�RI�EUDQFKHV�WKDW�FRPSDQLHV�KDYH�PD\�UHIHU�WR�ERWK�WKH�VL]H�RI� FRPSDQLHV� DQG� WKH� YROXPH� �DQG�RU�PRELOLW\��RI�&)V� IURP�DQG�RU� WR�FRPSDQLHV�� 7KH� FRPSDQLHV� LQ� WKH� WHOHFRPPXQLFDWLRQV� DQG� EDQNLQJ� VHFWRUV�KDYH� QDWXUDOO\� PRUH� EUDQFKHV� WKDQ� GR� FRPSDQLHV� LQ� RWKHU� VHFWRUV� DQG� WKH�QXPEHU� RI� EUDQFKHV� GLIIHU� DPRQJ� FRPSDQLHV� �DQG� LQGXVWULHV��� 7KHIRUH�� WKH�FRPSOH[LW\�RI�&)V�GHSHQG�RQ�WKH�QXPEHU�RI�EUDQFHV��ZKLFK��LQ�WXUQ��GHSHQGV�RQ�WKH�QDWXUH�RI�WKH�FRPSDQ\
V�EXVLQHVV��
7KH�QXPEHU�RI�RSHUDWLQJ�GLYLVLRQV��VXE�XQLWV��RU�VXE�FRPSDQLHV�RI�D�SDUHQW� FRPSDQ\� PD\� EH� DQRWKHU� IDFWRU� WKDW� DIIHFWV� WKH� IORZ� RI� FDVK� �H�J��EHFDXVH� RI� LQFUHDVH� LQ� WKH� YROXPH� RI� WKH� EXVLQHVV� DQG� WKH� IORZ� RI� FDVK�EHWZHHQ�RSHUDWLQJ�GLYLVLRQV�DQG�RU�VXE�XQLWV��HWF���DQG�LV�DOVR�DQ�LQGLFDWRU�RI�WKH� VL]H� RI� FRPSDQLHV�� ,W� LV� OLNHO\� WKDW� WKH� &))$V� �DQG�RU� QHHGV�� GLIIHU�GHSHQGLQJ� RQ� WKH� VL]H�� $V� D� JHQHUDO� SLFWXUH�� WKH� FRPSDQLHV� LQ� WKH�SKDUPDFHXWLFDOV�� WHOHFRPPXQFDWLRQV�� DQG� EDQNLQJ� VHFWRUV� KDG� WKH� KLJKHVW�QXPEHU� RI� EUDQFKHV�� RSHUDWLQJ� GLYLVLRQV� �DQG�RU� VXE�XQLWV��� DQG� EDQN�DFFRXQWV� FRPSDUHG� WR� RWKHU� FRPSDQLHV�� 7KH� RWKHU� FRPSDQLHV� ORRN� PRUH�
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VLPLODU� LQ� WHUPV� RI� EUDQFKHV�� RSHUDWLQJ� GLYLVLRQV�� DQG� EDQN� DFFRXQWV�� 7KH�QH[W�VHFWLRQ�H[SODLQV�&))�SUDFWLFHV�LQ�WKH�H[SHUWV¶�FRPSDQLHV���
������� &DVK�)ORZ�)RUHFDVWLQJ�
&DVK�0DQDJHPHQW�3RVLWLRQ�DQG�5HVSRQVLELOLW\�IRU�&))�
7KH�LPSRUWDQFH�JLYHQ�WR�FDVK�PDQDJHPHQW��FDQ�EH�LQ�SDUW�JDXJHG�LI�WKH\�UHTXLUH�D�VHSDUDWH�FDVK�PDQDJHPHQW�SRVLWLRQ�DQG�WKH�YDOXH�JUDQWHG�WR�LW��2QO\� �� RI� WKH� VL[� FRPSDQLHV� KDG� SRVLWLRQV� GHGLFDWHG� WR� FDVK�PDQDJHPHQW��ZKLFK� ZHUH� IURP� SKDUPDFHXWLFDOV�� WHOHFRPPXQFDWLRQV�� DQG� EDQNLQJ�LQGXVWULHV��WKH�FRPSDQLHV�ZLWK�WKH�ODUJHVW�QXPEHU�RI�EDQN�DFFRXQWV��EUDQFKHV��DQG�RSHUDWLQJ�GLYLVLRQV�� ,Q� VXFK� FRPSOH[�FRPSDQLHV�� WKH� FDVK�PDQDJHPHQW�IXQFWLRQ�FDQ�EH�H[SHFWHG� WR�EH�PRUH�GHPDQGLQJ�DQG�WKH�QHHG�IRU�D�VSHFLILF�FDVK�PDQDJHPHQW�SRVLWLRQ�XQDYRLGDEOH��
7KH�H[LVWHQFH�DQG�OHYHO�RI�PDQDJHULDO�UHVSRQVLELOLW\�IRU�&))�VLJQDO�LWV�LPSRUWDQFH�WR�WKH�RUJDQLVDWLRQ��7KH�VXFFHVV�RI�WKH�IRUHFDVWLQJ�DFWLYLWLHV�LV�JUHDWO\�DIIHFWHG�E\�KRZ�LW�LV�PDQDJHG��)RU�LQVWDQFH��3RKOPDQ�HW�DO����UHSRUWHG�WKDW� WKH� SUHVHQFH� RI� D� SDUW\� ZLWKLQ� WKH� RUJDQLVDWLRQ� UHVSRQVLEOH� IRU� FR�RUGLQDWLQJ� WKH� ILUPV
� &))� SURFHVVHV� ZDV� SRVLWLYHO\� UHODWHG� ZLWK� WKH�DSSOLFDWLRQ�RI�FRPSDQ\�ZLGH�SURFHGXUHV��7KH�UHSOLHV�IURP�WKH�H[SHUWV�UHYHDO�WKH�SUHVHQFH�DQG�KDQGOLQJ�RI� IRUHFDVWLQJ� WDVN�E\� LQGLYLGXDO� IRUHFDVWHUV� LQ���RXW�RI���FRPSDQLHV�DQG�E\�D�IRUHFDVWLQJ�JURXS�LQ�RQH�RI�WKH�FRPSDQLHV��$OO�WKH� FRPSDQLHV� UHVSRQGHG� DVVLJQHG� VRPHERG\� WR� IRUHFDVW� WKHLU� FDVK� IORZV��ZKLFK�LV�DQ�LPSRUWDQW�ILQGLQJ�RI�WKH�VWXG\���
,W� LV� LPSRUWDQW� WKDW� FDVK� IORZV� DUH� IRUHFDVW� WKURXJK� ZHOO�GHILQHG�SURFHGXUHV��7KLV�LV�OLNHO\�WR�DIIHFW�WKH�DFFXUDF\�RI�WKH�IRUHFDVWV��3RKOPDQ�HW�DO���� UHIHUUHG� WR� WKH� LVVXH� WKDW� �«FRPSDQLHV� ZKLFK� IROORZ� D� V\VWHPDWLF�DSSURDFK� LQ� JHQHUDWLQJ� FDVK� IORZ� LQIRUPDWLRQ� DFKLHYHG� D� KLJKHU� OHYHO� RI�DFFXUDF\�����RI�WKH���H[SHUWV�GHILQHG�WKHLU�IRUHFDVWLQJ�SURFHGXUHV�DV�
IRUPDO
��7KH� IRUPDOLVHG� SURFHGXUHV� DUH� PRVWO\� LQ� WKH� FRPSDQLHV� ZLWK� WKH� ODUJH�QXPEHU�RI�RSHUDWLQJ�GLYLVLRQV�DQG�EUDQFKHV��7KH�ILQGLQJ�LV�DOVR�VXSSRUWHG�E\�3RKOPDQ�HW�DO����
7\SH�DQG�3XUSRVH�RI�)RUHFDVWV�%HLQJ�3HUIRUPHG�
7KH� IRUHFDVWLQJ� WUDGLWLRQ� DQG� H[SHULHQFH� ZLWKLQ� WKH� FRPSDQLHV� LV�UHOHYDQW� IRU� KRZ� FRPSDQLHV� SHUIRUP� &))�� :KHUH� D� ZHOO�HVWDEOLVKHG�IRUHFDVWLQJ�WUDGLWLRQ�H[LVWV�LQ�FRPSDQLHV���LW�VKRXOG�EH�PXFK�HDVLHU�IRU�WKHVH�FRPSDQLHV�WR�IRUHFDVW�WKHLU�FDVK�IORZV�FRPSDUHG�WR�WKRVH�WKDW�ODFN�RI�VXFK�D�

���������������������������������������������������������������������������������������������������������������
���� 3RKOPDQ�HW�DO���������
���� 3RKOPDQ�HW�DO���������
���� 3RKOPDQ�HW�DO���������
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&RQWURO

0RQLWRULQJ

*HQ�'HF�0DN�

,QYHVW��3ODQ�

2SHU��3ODQ�

)LQDQ��3ODQ�
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)LJXUH����7KH�SXUSRVH�RI�FDVK�IORZ�IRUHFDVWV

WUDGLWLRQ�� )LJXUH� �� VKRZV� WKDW� WKH� PDMRULW\� RI� FRPSDQLHV� SHUIRUPHG� VDOHV��FRVW��DQG�UHYHQXH�IRUHFDVWV�LQ�DGGLWLRQ�WR�VRPH�RWKHU�W\SHV�RI�IRUHFDVWV���
)LJXUH����7KH�W\SH�RI�IRUHFDVWV�WKDW�FRPSDQLHV�SHUIRUP��

7KH� SXUSRVH� RI� FDVK�IRUHFDVWV� KDV� EHHQ�H[DPLQHG�WR�XQGHUVWDQG�WKH�QDWXUH� RI� FDVK� IRUHFDVWLQJ�DFWLYLWLHV� DQG� LWV�VLJQLILFDQFH� IRU� WKHVH�FRPSDQLHV��7KH�FRPSDQLHV�VXUYH\HG� XVH� WKHLU� FDVK�IORZ� IRUHFDVWV� IRU�PRQLWRULQJ� ����� ILQDQFLDO�SODQQLQJ� ����� RSHUDWLRQDO�
SODQQLQJ� ����� LQYHVWPHQW�SODQQLQJ� ����� FRQWURO� �����DQG� JHQHUDO� GHFLVLRQ�PDNLQJ� ���� SXUSRVHV� �VHH�)LJXUH� ���� 7KHVH� UHVXOWV�DUH� VHOI�H[SODQDWRU\� KRZ�IXQFWLRQDO�FDVK�IRUHFDVWLQJ�LV� LQ� FRPSDQLHV� DQG� KRZ�KHOSIXO� LV� WKH� LQIRUPDWLRQ�SURYLGHG�E\�FDVK�IRUHFDVWV�IRU�FRPSDQ\�PDQDJHUV��
�7\SHV� DQG� ,PSRUWDQFH� RI�&DVK� )ORZ� )RUHFDVWV�%HLQJ�3HUIRUPHG��

7KH� H[SHUWV
� RSLQLRQV� SURYLGHG� IXUWKHU� HYLGHQFH� DV� WR� WKH� NLQGV� RI� FDVK�IRUHFDVWV�WKDW�DUH�LPSRUWDQW�IRU�FRPSDQLHV��SUHVHQWHG�LQ�7DEOH�����
� 7DEOH����,PSRUWDQFH�RI�FDVK�IORZ�IRUHFDVWV�

� � � ��

� � � �

� � � �

� � � �

)RUHFDVW�7\SH
$QQXDO�)FVWV

6HPL�DQQXDO�)FVWV

4XDUWO\�)FVWV

0RQWKO\�)FVWV

9HU\�([W��,PSRUW� 6OLJKWO\�,PSRUW� 1RW�,PSRUW� 7RWDO

0RVW� RI� WKH� H[SHUWV� FRQVLGHUHG� WKDW� DQQXDO�� VHPL�DQQXDO� DQG�TXDUWHUO\�IRUHFDVWV�DUH�H[WUHPHO\�RU�YHU\�LPSRUWDQW�EXW�QRW�LPSRUWDQW�IRU�WKH�FRPSDQ\� LQ� WKH� EDQNLQJ� VHFWRU�� ZKLFK� FDQ� QRUPDOO\� H[SHFWHG� WKDW� DQQXDO�IRUHFDVWV�GR�QRW�SURYLGH�PXFK�EHQHILW�WR�EDQNV�EHFDXVH�RI�WKH�FKDUDFWHULVWLFV�

2WKHU

:RUN��&DS�

&DSLWDO�([S�

,QYHQWRU\

5HYHQXH

&RVW

6DOHV
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RI�WKHLU�RSHUDWLRQV��+RZHYHU��QRQH�RI�WKH�H[SHUWV�JDYH�DQ\�RSLQLRQ�DERXW�WKH�LPSRUWDQFH�RI�PRQWKO\�FDVK�IRUHFDVWV��
,Q�FRQWUDVW�WR�WKH�RSLQLRQV�DERXW�WKH�LPSRUWDQFH�RI�PRQWKO\�IRUHFDVWV�DERYH��)LJXUH��� VKRZV� WKDW���RI� WKH��� FRPSDQLHV�SHUIRUPLQJ�PRQWKO\� FDVK�IRUHFDVWV�� +DOI� RI� WKH� �� FRPSDQLHV� SHUIRUP� ZHHNO\� DQG� D� VLQJOH� FRPSDQ\�SHUIRUPV�GDLO\�IRUHFDVWV��$W�OHDVW���RI�WKH���FRPSDQLHV�SHUIRUP�RQH�IRUP�RI�VKRUW�WHUP� IRUHFDVW�� 7KLV� FOHDUO\� VLJQDOV� WKH� LPSRUWDQFH� RI� VKRUW�WHUP� FDVK�IORZ�IRUHFDVWV�IRU�WKH�H[SHUWV
�FRPSDQLHV��
)LJXUH����7KH�W\SH�RI�FDVK�IORZ�IRUHFDVWV�EHLQJ�SHUIRUPHG��

$XWKRULW\� 7KDW�(VWDEOLVKHV� &DVK� )ORZ�)RUHFDVWLQJ��0HWKRGV�
7KH� VXUYH\� ILQGLQJV� VKRZ�WKDW� FDVK� IRUHFDVWLQJ� LV�ZLGHVSUHDG�LQ�WKH�VXUYH\HG�FRPSDQLHV��,W�LV�D�PDWWHU�RI�LQWHUHVW� WR� HVWDEOLVK� ZKR�GHWHUPLQHV� WKH� IRUHFDVWLQJ�PHWKRGV�XVHG��,Q���RI�WKH���FRPSDQLHV�� WKH� IRUHFDVWLQJ�PHWKRGV� DUH� GHWHUPLQHG�HLWKHU� E\� D� IRUHFDVWHU� RU� D� IRUHFDVWLQJ� JURXS�� ,Q� �� FRPSDQLHV� WKH� VHQLRU�PDQDJHPHQW�DQG��LQ�RQH�FRPSDQ\��FRQVXOWDQWV�DUH�WKH�GHFLVLRQ�PDNHUV���

,W� LV�DOVR�D�PDWWHU�RI� LQWHUHVW�ZKHWKHU� WKH�DXWKRULWLHV� WKDW�GHWHUPLQH�WKH� FKRLFH� RI� IRUHFDVWLQJ�PHWKRGV� DQG� WKDW� XVH� WKHP� DUH� VDPH��:KLOH� LQ� ��FRPSDQLHV� IRUHFDVWLQJ�PHWKRGV� DUH� XVHG� E\� HLWKHU� LQGLYLGXDO� IRUHFDVWHUV� RU�IRUHFDVWLQJ� JURXSV�� LQ� �� RI� WKHP� WKH\� DUH� XVHG� E\� VSHFLILF� GHSDUWPHQWV��$GGLWLRQDOO\�� LQ� �� RI� WKH� FRPSDQLHV� WKH� VHQLRU� PDQDJHPHQW� XVHV� �RU� DUH�LQYROYHG� LQ� XVLQJ�� WKH� IRUHFDVWLQJ� PHWKRGV� LQ� DGGLWLRQ� WR� WKH� VSHFLDOLVW�IRUHFDVWHUV�� 7KH� H[SHUWV� VWDWHG� WKDW� WKH� PDQDJHUV�� DW� VHQLRU� RU� GHSDUWPHQW�OHYHO�� ZHUH� FORVHO\� LQYROYHG� LQ� XVLQJ� IRUHFDVWLQJ� PHWKRGV�� 7KHVH� ILQGLQJV�VKRZ�WKDW�WKH�DXWKRULWLHV�GHWHUPLQLQJ�WKH�FKRLFH�RI�PHWKRG�DQG�WKRVH�SXWWLQJ�LW�LQWR�SUDFWLFH�DUH�PRVWO\�WKH�VDPH��
)DFWRUV�LQ�)RUHFDVWLQJ�0HWKRG�6HOHFWLRQ�
)RUHFDVW� PHWKRG� VHOHFWLRQ� GHFLVLRQ� LV� DQ� LPSRUWDQW� SURFHVV�� 7KH�H[SHUWV�WKRXJKW�WKDW�WKH�SUREOHP�FKDUDFWHULVWLFV������DFFXUDF\������HDVH�RI�XVH������ GDWD� UHTXLUHPHQWV� ����� DQG� GDWD� SDWWHUQV� ���� ZHUH� H[WUHPHO\� RU� YHU\�LPSRUWDQW�IDFWRUV�LQ�PHWKRG�VHOHFWLRQ��ZKHUH�WKH�QXPEHUV�LQ�WKH�SDUDQWKHVHV�UHIOHFW�WKH�QXPEHU�RI�H[SHUWV��RXW�RI�����ZKR�VKDUH�WKH�LGHD��$GGLWLRQDOO\��WKH�XVHUV
� WHFKQLFDO� DELOLW\� ���� DQG� WLPH� KRUL]RQ� WR� IRUHFDVW� ���� DUH� DOVR� LQ� WKH�LPSRUWDQW� FDWHJRU\� WRJHWKHU�ZLWK� IRUHFDVWLQJ�PHWKRG�FKDUDFWHULVWLFV� �����1R�DGLWLRQDO�IDFWRUV�ZHUH�LGHQWLILHG�DV�LPSRUWDQW���

&DVK�)ORZ�)RUHFDVWV

'DLO\:HHNO\0RQWKO\4XDUWHUO\6HPL�DQQXDO$QQXDO
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'DWD�$YDLODELOLW\�
7HFKQLFDO�IRUHFDVWLQJ�SURFHVVHV�DUH�PRVWO\�EDVHG�RQ�KLVWRULFDO�GDWD��7KH� DYDLODELOLW\� RI� D� ZHOO� GHVLJQHG� GDWD� EDVH� LQ� FRPSDQLHV� VKRXOG� EH� DQ�LPSRUWDQW� IDFWRU� IRU� VXFFHVVIXO� IRUHFDVWLQJ�DSSOLFDWLRQV��)LOGHV�	�+DVWLQJV���UHSRUWHG� WKDW� WKH� IRUHFDVWHUV�PDLQO\� FRPSODLQHG� DERXW� LQVXIILFLHQF\� RI� GDWD�IRU�VDOHV� IRUHFDVWLQJ�DSSOLFDWLRQV��:DWVRQ���DOVR�UHSRUWHG� WKDW�GDWD�ZHUH�QRW�DYDLODEOH�IRU�VXEVHTXHQW�XVHV�LQ�WKH�FDVH�FRPSDQLHV�VKH�VXUYH\HG��+RZHYHU��LQ�WKLV�VWXG\���RI�WKH�FRPSDQLHV�KDG�D�ZHOO�GHVLJQHG�GDWD�EDVH�IRU�VKRUW�WHUP�FDVK�IRUHFDVWV�DQG���FRPSDQLHV�KDG�VXFK�GDWDEDVHV�IRU�RWKHU�W\SH�RI�IRUHFDVWV�WKH\�SHUIRUP��([SHUW� UHSOLHV� LQ� WKLV� FDVH� FDQ�EH� WDNHQ�DV� HYLGHQFH� �RI� KRZ�ZHOO�GHYHORSHG�WKH�IRUHFDVWLQJ�LQIUDVWUXFWXUHV�ZHUH��LQ�WKHVH�FRPSDQLHV��,W�LV��SHUKDSV��GXH� WR� WKH�FDVH� WKDW� WKH�FRPSDQLHV� LPSOHPHQWHG�QHZ�,7�VWUXFWXUHV�DQG�RUJDQLVHG�GDWDEDVHV�LQ�UHFHQW�\HDUV�VR�WKDW�WKH\�KDYH�PRUH�RUJDQLVHG�DQG�DFFHVVLEOH�GDWD�VRXUFHV�����7KHUH�DUH�DOVR�ILQDQFLDO�DXGLW�UHTXLUHPHQWV��
������� )HDWXUHV�RI�&DVK�)ORZV�LQ�&RPSDQLHV�
1XPEHU�RI�&DVK�)ORZ�7UDQVDFWLRQV�
7KH� FKDUDFWHULVWLFV� RI� FDVK� IORZV� DUH� LPSRUWDQW� IDFWRUV� WKDW� DIIHFW�&))� LQ� FRPSDQLHV���� 7KH� H[SHUWV¶� UHSOLHV� VKRZHG� WKDW� WKH\� ZHUH� PRUH�NQRZOHGJHDEOH�DERXW�FDVK� LQIORZV� LQ� WKHLU�FRPSDQLHV� WKDQ� WKH\�ZHUH�DERXW�FDVK� RXWIORZV��2I� WKH� �� H[SHUWV�ZKR� JDYH� LQIRUPDWLRQ�� �� RI� WKH� FRPSDQLHV�SHUIRUPHG� PRUH� WKDQ� ��� FDVK� IORZ� WUDQVDFWLRQV� SHU� GD\�� �� RI� ZKLFK� ZHUH�PRUH�WKDQ������WUDQVDFWLRQV���$OVR��WKH�RQO\�FRPSDQ\�WKDW�JDYH�LQIRUPDWLRQ�DERXW� LWV� FDVK� RXWIORZ� KDG�PRUH� WKDQ� ����� WUDQVDFWLRQV�� 7KH� UHVXOWV� LPSO\�WKDW� PRVW� RI� WKH� FRPSDQLHV� VWXGLHG� H[SHULHQFHG� PRUH� WKDQ� ��� FDVK� IORZ�WUDQVDFWLRQV�SHU�GD\�RQ�DYHUDJH��7KH�LPSRUWDQFH�JLYHQ�WR�&))�VHHPV�FORVHO\�UHODWHG�WR�WKH�QXPEHU�RI�FDVK�IORZ�WUDQVDFWLRQ�LQ�FRPSDQLHV��
9RODWLOLW\�DQG�3UHGLFWDELOLW\�RI�&DVK�)ORZV�
2QH� RI� WKH� PDLQ� GLIILFXOWLHV� LQ� IRUHFDVWLQJ� FDVK� IORZV� LV� WKH�XQFHUWDLQW\� LQ� VRPH� RI� WKH� FDVK� IORZV��:KLOH� VRPH� W\SH� RI� FDVK� IORZV� DUH�NQRZQ�LQ�DGYDQFH��H�J�� WD[�SD\PHQWV��ZDJHV��GHEW�SD\PHQWV���RWKHU� W\SH�RI�FDVK� IORZV� �H�J�� GDLO\�� ZHHNO\�� RU� PRQWKO\� VDOHV�� FROOHFWLRQV�� DQG� RUGLQDU\�SD\PHQWV��DUH�PRUH�XQFHUWDLQ��7KH�PDLQ� IRFXV�RI�&))� LV� WKH�XQFHUWDLQW\� LQ�WKH�VHFRQG�W\SH�RI�FDVK�IORZV���7KDW�LV�ZK\�WKH�UHODWLYH�ZHLJKW�RI�WKLV�W\SH�RI�FDVK�IORZV�ZLWKLQ�WKH�WRWDO�LV�D�SRLQW�RI�FRQFHUQ�IURP�WKH�IRUHFDVWLQJ�SRLQW�RI�YLHZ�� ���RI� WKH��� �H[SHUWV� WKRXJKW� WKDW� WKH� VHFRQG� W\SH�RI� �QRQ�PDMRU��FDVK�IORZ�LWHPV�ZDV�YHU\�LPSRUWDQW�ZLWKLQ�WKH�WRWDO�FDVK�IORZV�RI�WKHLU�FRPSDQLHV�

���������������������������������������������������������������������������������������������������������������
���� )LOGHV�	�+DVWLQJV��������
���� :DWVRQ��������
���� &LKDW�3RODW��&DVK�)ORZ�0DQDJHPHQW�DQG�)RUHFDVWLQJ�RI�6KRUW�7HUP�&DVK�)ORZV�,Q�$�

%DQN�� ,VVXHV� ,Q� )RUHFDVWLQJ� 0HWKRG� 6HOHFWLRQ�� 8QSXEOLVKHG� 3K'� 7KHVLV�� /DQFDVWHU�
8QLYHUVLW\��0DQDJHPHQW�6FLHQFH�'HSDUWPHQW��1RYHPEHU�������SS����������
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UHJDUGOHVV� RI� WKHLU� VHFWRU� H[FOXGLQJ� WKH� FRPSDQ\� LQ� WKH� PDUNHWLQJ� VXSSRUW�VHUYLFHV�� ,Q� WHUPV�RI� UHODWLYH�YRODWLOLW\�RI�FDVK� LQIORZV�DQG�RXWIORZV��DJDLQ��WKH�PDMRULW\�RI�WKH�H[SHUWV����RI�WKH����UHSRUWHG�WKDW�WKHLU�FDVK�LQIORZV�ZHUH�PRUH�YRODWLOH� WKDQ�ZHUH� WKHLU�FDVK�RXWIORZV��:LWK�UHVSHFW� WR� WKH�XQFHUWDLQW\�RI� WKHLU� FDVK� LQIORZV� DQG� RXWIORZV�� LW� DSSHDUV� WKDW� WKH� LQGXVWU\� LQ� ZKLFK�FRPSDQLHV� RSHUDWH� SOD\V� DQ� LPSRUWDQW� UROH�� :KLOH� KDOI� RI� WKH� �� H[SHUWV�GHVFULEHG�WKHLU�ERWK�FDVK�LQIORZV�DQG�RXWIORZV�VOLJKWO\�XQFHUWDLQ��WKH�RWKHUV�GHVFULEHG�WKHLU�FDVK�LQIORZV�VOLJKWO\�XQFHUWDLQ�EXW�FDVK�RXWIORZV�RU�ERWK�FDVK�LQIORZV� DQG� RXWIORZV� KLJKO\� XQFHUWDLQ�� 7KHUH� LV� W\SLFDOO\� D� UHODWLRQVKLS�EHWZHHQ�XQFHUWDLQW\�DQG�SUHGLFWDELOLW\��%DVHG�RQ�WKH�UHVXOWV�DERYH����RI�WKH���H[SHUWV��QRW� VXUSULVLQJO\�� UHSRUWHG� WKDW�FDVK�RXWIORZV�ZHUH�PRUH�SUHGLFWDEOH�WKDQ� ZHUH� FDVK� LQIORZV� DQG� WKH� RWKHU� �� H[SHUWV� UHSRUWHG� WKDW� WKH\� ZHUH�HTXDOO\�SUHGLFWDEOH��1RQH�RI�WKH�H[SHUWV�VDLG�WKDW�FDVK�LQIORZV�ZHUH�UHODWLYHO\�PRUH�SUHGLFWDEOH���
&DOHQGHU�(IIHFWV�LQ�&DVK�)ORZV�
6RPH� IOXFWXDWLRQV� LQ� FDVK� IORZV� GXH� WR� WKH� H[LVWHQFH� RI� FDOHQGDU�HIIHFWV� FDQ� EH� H[SHFWHG� LQ� PDQ\� LQGXVWULHV�� ,Q� PRGHOOLQJ� FDVK� IORZV�� WKH�H[LVWHQFH� RI� FDOHQGDU� HIIHFW� LV� FRQVLGHUHG� WR� EH� KLJKO\� LPSRUWDQW�� 7DEOH� ��VKRZV�WKDW�WKH�FRPSDQLHV�LQ�WKH�WHOHFRPPXQLFDWLRQV�DQG�WKH�EDQNLQJ�VHFWRU�ZHUH�WKH�PRVW�VXEMHFW�WR�FDOHQGHU�HIIHFWV�LQ�WKHLU�FDVK�IORZV��7KH�FDVK�IORZV�RI�RWKHU�WZR�FRPSDQLHV�ZHUH�QRW�DIIHFWHG�LQ�WKH�VDPH�GHJUHH��
� 7DEOH����&DOHQGDU�HIIHFWV�LQ�VKRUW�WHUP�FDVK�IORZV�

� � � � � � � �

� � � � � � � �
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6FLHQFH�	�7HFKQRORJ\

7HOHFRPPXQLFDWLRQV

%DQNLQJ

6XSSRUW�6HUYLFHV

6HFWRU

7RWDO

'2: :NHQG %DQN+RO '20 :20 024 02<

�&DOHQGHU�(IIHFW
7RWDO

,W� LV� DOVR� SRLQW� RI� LQWHUHVW� ZKLFK� RI� WKHVH� FDOHQGDU� HIIHFWV� RQ� FDVK�IORZV�ZHUH�PRUH�XQSUHGLFWDEOH�IRU�WKHVH�FRPSDQLHV��,W�DSSHDUV�WKDW�FDODQGHU�HIIHFWV��GLIIHUHG�EDVHG�RQ�WKH�VHFWRU��KRZHYHU��LQ���RI�WKH���FRPSDQLHV��LQ�WKH�WHOHFRPPXQLFDWLRQV�� EDQNLQJ� DQG� UHDO� HVWDWH� VHFWRUV�� WKH� ZHHN� RI� PRQWK�HIIHFW�DQG�LQ���RI�WKH���FRPSDQLHV�WKH�PRQWK�RI�TXDUWHU�HIIHFW�RQ�FDVK�IORZV�ZHUH� PRUH� XQSUHGLFWDEOH�� ,Q� RQH� RI� WKH� FRPSDQLHV� �LQ� WKH� VFLHQFH� DQG�WHFKQRORJ\�VHFWRU��WKH�GD\�RI�ZHHN�HIIHFW��DQG�LQ�WKH�EDQNLQJ�VHFWRU�FRPSDQ\�WKH�HIIHFW�RI�WKH�EDQN�KROLGD\�ZDV�PRUH�XQSUHGLFDWDEOH��7KLV�KLJKOLJKWV�WKDW�WKHUH�PD\�EH�GLIIHUHQW�W\SH�RI�FDVK�IORZ�PRGHOOLQJ�UHTXLUHPHQWV�EDVHG�RQ�WKH�VHFWRU��LQ�ZKLFK�D�FRPSDQ\�RSHUDWHV��
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�������6KRUW�WHUP��&DVK�)ORZ�)RUHFDVWLQJ�
7KLV� VHFWLRQ� GLVFXVVHV� VRPH� PRUH� VSHFLILF� LVVXHV� UDQJLQJ� IURP�IRUHFDVW� SUHSDUDWLRQ� WR� PHWKRG� HYDOXDWLRQ� IRU� VKRUW�WHUP��� FDVK� IORZ�IRUHFDVWV���
,QYROYHPHQW�LQ�)RUHFDVW�3UHSDUDWLRQ�
,Q� FRPSDQLHV� IRUHFDVWLQJ� LV� DQ� LQWHUGHSDUWPHQWDO� IXQFWLRQ��� DQG�IRUHFDVW�SUHSDUDWLRQ�PD\�VRPHWLPHV�UHTXLUH�LQYROYHPHQW�DQG�FRQWULEXWLRQ�RI�RWKHU� GHSDUWPHQWV� LQ� WHUPV� RI� GDWD�� H[SHUW� RSLQLRQ�� HWF�� %RWK� )LOGHV� 	�+DVWLQJV��� DQG� :DWVRQ��� SRLQWHG� RXW� WKH� VLJQLILFDQFH� RI� WKH� IORZ� RI�LQIRUPDWLRQ�EHWZHHQ�WKH�GHSDUWPHQWV�DQG� WKH� LPSRUWDQFH�RI�FRPPXQLFDWLRQ�EHWZHHQ�WKH�IRUHFDVW�XVHUV�DQG�IRUHFDVW�SURGXFHUV��7KH�SUHSDUDWLRQ�RI�VKRUW�WHUP� IRUHFDVWV� PD\� QDWXUDOO\� UHTXLUH� D� FROOHFWLYH� ZRUN� RI� DQG�RU� WKH�LQYROYHPHQW� RI� RWKHU� GHSDUWPHQWV� DQG�PDQDJHULDO� XQLWV� LQ� D� FRPSDQ\��7KH�VWXG\�DOVR� LQYHVWLJDWHG� WKH�FRQWULEXWLRQV�RI�HDFK�RI� WKH�DFFRXQWLQJ�� ILQDQFH��PDUNHWLQJ�� SURGXFWLRQ� DQG� RSHUDWLRQV� GHSDUWPHQWV�� DQG� WRS�OHYHO�PDQDJHPHQW� LQ� WKH� H[SHUWV¶� FRPSDQLHV�� 7KH� LQYROYHPHQW� RI� YDULRXV�GHSDUWPHQWV� LV� SUHVHQWHG� LQ� 7DEOH� �� LQ� GHWDLO��(YHQ� WKRXJK� LW� LV� GLIILFXOW� WR�GUDZ� YHU\� FHUWDLQ� FRQFOXVLRQV�� WKH� WDEOH� JLYH� VRPH� FOHDU� FOXHV� DERXW� WKH�SDUWLFLSDWLRQ�RI�YDULRXV�GHSDUWPHQWV��)RU�LQVWDQFH��GDWD�SUHSDUDWLRQ�ZDV�GRQH�PRVWO\�E\� ILQDQFH� DQG�SURGXFWLRQ� DQG�RSHUDWLRQV�GHSDUWPHQW�� GUDIW� IRUHFDVW�SUHSDUDWLRQ� E\� ILQDQFH� GHSDUWPHQW�� IRUHFDVW� LQVSHFWLRQ� E\� WRS�OHYHO�PDQDJHPHQW� DQG� ILQDQFH� GHSDUWPHQW�� DQG� IRUHFDVW� DSSURYDO� E\� ILQDQFH�GHSDUWPHQW� LQ� WKH�H[SHUWV¶�FRPSDQLHV�� ,Q�JHQHUDO��DV� ILQDQFH�DQG�RSHUDWLRQV�DQG�ILQDQFH�GHSDUWPHQWV�ZHUH�LQYROYHG�LQ�DOPRVW�DOO�VWDJHV�RI�&))��WRS�OHYHO�PDQDJHPHQW� ZDV�� DV� FRXOG� EH� H[SHFWHG�� LQYROYHG� PRVWO\� LQ� IRUHFDVW�LQVSHFWLRQ�� ,Q� VSLWH� RI� WKH� GLIILFXOW\� LQ� JHQHUDOLVLQJ� WKHVH� UHVXOWV�� WKH�SDUWLFLSDWLRQ� RI� DFFRXQWLQJ� DQG� PDUNHWLQJ� GHSDUWPHQWV� LQ� IRUHFDVWLQJ�SURFHGXUHV�LV�VXUSULVLQJO\�UHODWLYHO\�DW�PLQLPXP�OHYHOV�DQG�WKDW�RI�SURGXFWLRQ�DQG� RSHUDWLRQV� GHSDUWPHQW� VHHPV� WR� EH� XQH[SHFWHGO\� KLJK� FRPSDUHG� WR�DFFRXQWLQJ� DQG� PDUNHWLQJ� GHSDUWPHQWV�� ,Q� RWKHU� VHFWRUV� WKH� SLFWXUH� PD\�FKDQJH�FRQVLGHUDEO\��
:LWK� UHVSHFW� WR� WKH� LPSRUWDQFH� JLYHQ� WR� &))V� E\� VHQLRU�PDQDJHPHQW��VXUSULVLQJO\�PRVW�RI�WKH�H[SHUWV�DEVWDLQHG�IURP�JLYLQJ�RSLQLRQ�DERXW� LW�� +RZHYHU�� LQ� FRQWUDVW� WR� WKH� ILQGLQJV� RI�:DWVRQ���� DV� VHHQ� LQ� WKH�

���������������������������������������������������������������������������������������������������������������
���� 7KH� WHUP� ³VKRUW�WHUP´�PD\� QDWXUDOO\�PHDQ� GLIIHUHQW� WKLQJV� IRU� WKH� FRPSDQLHV� LQ� GLIIHUHQW�

LQGXVWULHV�� $FFRUGLQJ� WR� �� H[SHUWV� IURP� WKH� FRPSDQLHV� LQ� VFLHQFH� DQG� WHFKQRORJ\��
SKDUPDFHXWLFDOV�� WHOHFRPPXQLFDWLRQV�� DQG� EDQNLQJ� VHFWRUV� LW� UHIHUV� WR� D� WLPH� IUDPH� RI� D�
PRQWK�RU�OHVV�DQG�WR���H[SHUWV�IURP�WKH�UHDO�HVWDWH�DQG�VXSSRUW�VHUYLFHV��LW�UHIHUV�WR���PRQWKV�
SHULRG�LQ�WKH�FRQWH[W�RI�&))��7KHVH�DQVZHUV�SURYLGH�VXSSRUW�IRU�RXU�GHILQLWLRQ�RI�
VKRUW�WHUP
�
ZLWKLQ�WKH�FRQWH[W�RI�WKLV�VWXG\�DQG�LW�FDQ�EH�XVHG�DV�D�VWDQGDUG�WHUP�LQ�WKH�FRQWH[W�RI�&))��

���� VHH�)LOGHV�	�+DVWLQJV��������
���� )LOGHV�	�+DVWLQJV��������
���� :DWVRQ��������
���� :DWVRQ��������
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UHSOLHV�DERYH��VHQLRU�PDQDJHPHQW�ZDV�FORVHO\�LQYROYHG�ERWK�LQ�WKH�VHOHFWLRQ�DQG�XVH�RI�IRUHFDVWLQJ�PHWKRGV�DQG�LQ�WKH�VKRUW�WHUP�&))�SURFHGXUHV� 7KLV�FDQ� HDVLO\� EH� OLQNHG� WR� WKH� VLJQLILFDQFH� RI� FDVK� PDQDJHPHQW� IRU� WRS�OHYHO�PDQDJHUV���
7DEOH����,QYROYHPHQW�RI�GHSDUWPHQWV�LQ�VKRUW�WHUP�FDVK�IRUHFDVWLQJ��� SURFHGXUHV�

'DWD�
3UHSDUDWLRQ

'UDIW�
)RUHFDVW�
3UHSDUDWLRQ

)RUHFDVW�
,QVSHFWLRQ

)RUHFDVW�
$SSURYDO

1R�
,QYROYHPHQW

1R��RI�
&RPSDQLHV

7RS�/HYHO�0DQDJHPHQW � � � � � �

$FFRXQWLQJ�'HSDUWPHQW � � � � � �

)LQDQFH�'HSDUWPHQW � � � � � �

3URGXFWLRQ�DQG�2SHUDWLRQV�'HSDUWPHQW � � � � � �

0DUNHWLQJ�'HSDUWPHQW � � � � � �

:LWK� UHVSHFW� WR� WKH� EDFNJURXQG� RI� VKRUW�WHUP� &))� LQ� WKH� H[SHUWV¶�FRPSDQLHV�� WKH� UHSOLHV� VKRZHG� WKDW� &))� SUDFWLFHV� ZHUH� UHODWLYHO\� QHZ�FRPSDUHG� WR� WKH� DJH� RI� FRPSDQLHV�� 7KH\� ZHQW� EDFN� RQO\� �� \HDUV� �LQ� WKH�WHOHFRPPXQLFDWLRQV� FRPSDQ\��� WR� D� PD[LPXP� RI� ��� \HDUV� �LQ� WKH� VXSSRUW�VHUYLFHV�FRPSDQ\���7KLV�LQIRUPDWLRQ�LV�SRWHQWLDOO\�LPSRUWDQW�LQ�WKH�VHQVH�WKDW�HLWKHU�WKH�FRPSDQLHV�KDYH�RQO\�UHFHQWO\�ILJXUHG�RXW�WKH�LPSRUWDQFH�RI�VKRUW�WHUP� &))V� LQ� WKH� UHFHQW� \HDUV� RU� WKH� LPSRUWDQFH� RI� WKHP� KDV� LQFUHDVHG� LQ�UHFHQW�\HDUV��
6WDWLVWLFDO� 7HFKQLTXHV� LQ� 8VH� DQG� (YDOXDWLRQ� RI� )RUHFDVWLQJ��� 0HWKRGV�
,W� LV� VXUSULVLQJ� WKDW� WKH�H[SHUWV�DOVR�GLG�QRW�JLYH�PXFK� LQIRUPDWLRQ�DERXW�ZKDW�W\SH�RI�IRUPDO�WHFKQLTXHV�WKH\�XVHG�IRU�VKRUW�WHUP�&))V��,Q�WZR�RI�WKH�����FRPSDQLHV�MXGJHPHQWDO�WHFKQLTXHV�ZHUH�XVHG�DQG�LQ�RQH�FRPSDQ\��LQ� WKH� EDQNLQJ� VHFWRU�� LWV� DSSURDFK� ZDV� EDVHG� RQ� UHPRYLQJ� WKH� VHDVRQDO�HIIHFWV� IURP� WKH� GDWD�� ZKLFK� ORRNV� PRUH� LQIRUPDO� RU� FORVHU� WR� MXGJHPHQW�ZKHQ�WKRXJKW�RI�WKH�VL]H�RI�GDLO\�FDVK�IORZV�LQ�WKH�EDQN��,Q�IDFW��LW�LV�GLIILFXOW�WR� LQWHUSUHW� WKH�H[SHUWV
� DWWLWXGH� WR� WKLV� LVVXH� LQ� WKDW� WKH\�GLG�QRW�JLYH�PXFK�LQIRUPDWLRQ�ZKHWKHU�WKHLU�PHWKRGV�ZHUH�VWDWLVWLFDO�RU�MXGJPHQWDO���
,Q� DQRWKHU� DVSHFW� RI� WKH� LQYHVWLJDWLRQ� ZDV� WKH� HYDOXDWLRQ� RI� WKH�IRUHFDVWLQJ� WHFKQLTXHV��2I� WKH� �� H[SHUWV�� DOO� DJUHHG� RQ� WKH� H[WUHPH�RU� KLJK�LPSRUWDQFH�RI� WLPHOLQHVV�RI� IRUHFDVWV� DQG�FUHGLELOLW\�RI� IRUHFDVWLQJ�PHWKRG��ZLWK� �� GLG� IRU� HDFK� RI� WLPH� VSHQW� IRU� IRUHFDVWV�� HDVH� RI� LQWHUSUHWDWLRQ� RI�PHWKRG��FRQVLVWHQF\�RI�IRUHFDVWV��DQG�DFFXUDF\�RI�IRUHFDVWV��&RVW�RI�IRUHFDVWV�ZDV� WKRXJKW� WR� EH� VOLJKWO\� LPSRUWDQW�� ,Q� JHQHUDO� DOO� RI� WKHVH� IDFWRUV� ZHUH�IRXQG�LPSRUWDQW��H[FHSWLRQ�EHLQJ�WKH�HDVH�RI�XVH�RI�IRUHFDVWLQJ�PHWKRG��1R�H[SHUWV�DGGHG�WR�WKLV�OLVW��
7KHVH� ILQGLQJV�PRVWO\�DJUHH�ZLWK� WKRVH�RI� WKH�SUHYLRXV� IRUHFDVWLQJ�VXUYH\V�� ZKLFK� UHSRUWHG� WKDW� DFFXUDF\� ZDV� WKH� PDMRU� FULWHULRQ� XVHG� WR�
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HYDOXDWH� IRUHFDVWLQJ� WHFKQLTXHV����������0HQW]HU�	�&R[��� DOVR�DGGHG� WKH� 
ORZ�FRVW
�� 
HDVH�RI� XVH�¶� DQG� 
FUHGLELOLW\
� RI�PHWKRGV� DV� VHFRQGDU\� FULWHULD��ZKLOH�WKH�H[SHUWV�WKRXJKW�WKDW�
FUHGLELOLW\
�ZDV�H[WUHPHO\�LPSRUWDQW��WKH\�GLG�QRW�VD\�DQ\WKLQJ�DERXW�
HDVH�RI�XVH
��
,Q� WKH� H[SHUWV¶� HYDOXDWLRQ� DQG� GHVFULSWLRQ� RI� WKHLU� H[LVWLQJ� &))�WHFKQLTXHV�� RI� �� H[SHUWV� UHVSRQGHG�� DOO� RU� WKH� PDMRULW\� WRWDOO\� DJUHHG� RU�DJUHHG�WKDW�WKHLU�VKRUW�WHUP�&))�WHFKQLTXHV�ZHUH�QRW�WRR�FRVWO\��ZHUH�IOH[LEOH�DQG�XWLOLVHG��KDG�DXWRPDWHG�GDWD� LQSXW�� VXFFHVVIXOO\�GHWHFWHG� WKH�SDWWHUQV� LQ�WKH�GDWD��DQG�ZHUH�QRW�WRR�FRPSOH[����RI�WKH�H[SHUWV��KRZHYHU��ZHUH�QHXWUDO�WKDW� WKHLU� IRUHFDVWLQJ�WHFKQLTXHV�SURGXFHG�DFFXUDWH�UHVXOWV�� ,W�ZDV�VXUSULVLQJ�WKDW���H[SHUWV�GLVDJUHHG�RQO\�ZLWK�WKH�DGDSWDELOLW\�RI�WKHLU�WHFKQLTXHV�DPRQJ���� FULWHULD� GHWHUPLQHG� EXW� WKHVH� UHVXOWV� PD\� GHULYH� IURP� WKH� VHOI�VHOHFWHG�QDWXUH�RI�WKH�VDPSOH��
)RUHFDVWLQJ�$FFXUDF\�DQG�6DWLVIDFWLRQ�
7KH�YDULDWLRQ�EHWZHHQ�WKH�DFWXDO�DQG�IRUHFDVW�YDOXHV�LV�DQ�LPSRUWDQW�IDFWRU� WKDW� VKRZV� WKH� DFFXUDF\� DQG� WKH� VXFFHVV� RI� IRUHFDVWLQJ� DSSOLFDWLRQV��7KH� YDULDWLRQ� QRUPDOO\� GLIIHUV� IURP� RQH� FRPSDQ\� WR� WKH� RWKHU� LQ� GLIIHUHQW�VHFWRUV�� 2I� FRXUVH�� WKLV� LV� QRW� WKH� RQO\� UHDVRQ� IRU� WKH� GLIIHUHQFHV� LQ� WKH�YDULDWLRQ�� � 0DQ\� IDFWRUV� �H�J�� SRRU� PRGHOOLQJ�� IRUHFDVWHU
V� DELOLW\�� GDWD�VWUXFWXUH��PD\�DOVR�DIIHFW�WKH�UHVXOWV���
7DEOH����([LVWLQJ�DQG�VDWLVIDFWRU\�DFFXUDF\�OHYHOV�
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([LVWLQJ
$FFXUDF\
/HYHO

D

7RWDO

���RU�/RZHU �������� ���������

6DWLVIDFWRU\�$FFXUDF\�/HYHO
7RWDO

([SUHVVHG�LQ�WHUPV�RI�YDULDWLRQ�EHWZHHQ�DFWXDO�DQG�IRUHFDVW�YDOXHVD��

7KH� H[LVWLQJ� DQG� VDWLVIDFWRU\� DFFXUDF\� OHYHOV� IRU� WKH� H[SHUWV� DUH�JLYHQ�LQ�7DEOH���LQ�D�FURVV�WDEXODWHG�IRUP��7KH�UHVXOWV�LPSO\�WKDW�WKH�H[SHUWV�DSSUHFLDWHG� WKH� LPSRUWDQFH� RI� WKH� DFFXUDF\� RI� &))V�� 7KH\� DOVR� VKRZ� WKDW�PDMRULW\� RI� ���� RI� WKH� �� H[SHUWV� ZHUH� DOUHDG\� VDWLVILHG� ZLWK� WKHLU� IRUHFDVW�UHVXOWV�� :KLOH� �� RI� WKH� FRPSDQLHV� WRRN� FRUUHFWLYH� DFWLRQ� LQ� GLIIHUHQW�UHJXODULW\����QHYHU�GLG�LW��
)DFWRUV�7KDW�$IIHFW�6KRUW�WHUP�0HWKRG�6HOHFWLRQ�
:LWK� UHVSHFW� WR� WKH� IDFWRUV� WKDW� ZHUH� LPSRUWDQW� LQ� VHOHFWLQJ� VKRUW�WHUP�&))�PHWKRGV�� WKH� H[SHUWV� WKRXJKW� WKDW� WKH� DFFXUDF\�� HDVH�RI�XVH�� GDWD�

���������������������������������������������������������������������������������������������������������������
���� :DWVRQ��������
���� )LOGHV�	�+DVWLQJV��������
���� 0HQW]HU�	�&R[��������
���� 0HQW]HU�	�&R[��������
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UHTXLUHPHQWV� �DQG� DYDLODELOLW\�� RI� IRUHFDVW� PHWKRGV�� GDWD� SDWWHUQV�� DQG� WKH�XVHU
V� WHFKQLFDO� DELOLW\�ZHUH� H[WUHPHO\�RU�YHU\� LPSRUWDQW��7KH�RWKHU� IDFWRUV�VXFK�DV�SUREOHP�FKDUDFWHULVWLFV��IRUHFDVWLQJ�PHWKRG�FKDUDFWHULVWLFV��DQG�WLPH�KRUL]RQ� VHHPHG� OHVV� LPSRUWDQW�� 2Q� WKH� RWKHU� KDQG�� WKH� FRVW� RI� IRUHFDVWLQJ�WHFKQLTXHV�� WKH� H[LVWLQJ� VRIWZDUH� DQG�FRPSXWHU� VSHFLILFDWLRQV� VHHPHG� WR�EH�WKH� OHDVW� LPSRUWDQW� IDFWRUV� IRU� WKH� PHWKRG� VHOHFWLRQ�� ,Q� FRPSDULVRQ� RI� WKH�IDFWRUV� ZLWK� WKRVH� WKDW� DUH� LPSRUWDQW� IRU� JHQHUDO� &))� PHWKRG� VHOHFWLRQ��DOUHDG\�LGHQWLILHG�DERYH��WKH�VDPH�IDFWRUV�DUH��DJDLQ��VHHQ�WR�EH�H[WUHPHO\�RU�YHU\�LPSRUWDQW�ZLWK�D�YHU\�VOLJKW�FKDQJH�LQ�RUGHU��7KH�UHVXOWV�LPSO\�WKDW�WKH�H[SHUWV� FRQVLGHU� WKH� VDPH� IDFWRUV� IRU� JHQHUDO� DQG� VKRUW�WHUP� &))� PHWKRG�VHOHFWLRQ���
)DFWRUV�7KDW�$IIHFW�6KRUW�WHUP�)RUHFDVW�$FFXUDF\�
,W� KDV� DOUHDG\� EHHQ� SRLQWHG� RXW� WKDW� WKH� DFFXUDF\� RI� FDVK� IORZ�IRUHFDVWV�ZDV�LPSRUWDQW�IRU�PRVW�RI�WKH�H[SHUWV¶�FRPSDQLHV�DQG�VRPH�RI�WKH�H[SHUWV� ZDQWHG� WR� LPSURYH� WKH� DFFXUDF\� RI� WKHLU� IRUHFDVWV�� 7KH� H[SHUWV�WKRXJKW� WKDW� WLPH� KRUL]RQ� RI� IRUHFDVWV�� DYDLODELOLW\� RI� RUJDQLVHG� GDWDEDVHV��VHDVRQDOLW\� LQ� WKH� GDWD�� IRUHFDVW� OHYHO�� DQG� YROXPH� RI� FDVK� IORZV� ZHUH�H[WUHPHO\�RU�YHU\�LPSRUWDQW��7KH\�UDWHG�WKH�VL]H�RI�WKH�FRPSDQ\��IRUHFDVWLQJ�PHWKRG��DQG�WKH�FRQWULEXWLRQ�RI�RWKHU�GHSDUWPHQWV�WR�EH�LPSRUWDQW�ZKLOH�WKH�IRUHFDVWHU¶V�HGXFDWLRQDO�EDFNJURXQG��GDWD�SUH�SURFHVVLQJ�� DQG�VRSKLVWLFDWLRQ�RI� IRUHFDVWLQJ� PHWKRGV� WR� EH� VOLJKWO\� LPSRUWDQW�� 2Q� WKH� RWKHU� KDQG�� WKH�QXPEHU� RI� SHRSOH� WKDW� SUHSDUHG� IRUHFDVWV�� QXPEHU� RI� IRUHFDVW� PHWKRGV�HPSOR\HG�� DQG� WKH� XVH� RI� IRUHFDVW� FRPELQDWLRQ�� FRQWUDU\� WR� WKH� IRUHFDVWLQJ�OLWHUDWXUH�������ZHUH�QRW�LPSRUWDQW�IRU�IRUHFDVWLQJ�DFFXUDF\��
,PSRUWDQFH�RI�)DFWRUV�IRU�,PSURYHG�)RUHFDVWLQJ�
:LWK� UHVSHFW� WR� WKH� IDFWRUV� WKDW� PLJKW� EH� LPSRUWDQW� IRU� LPSURYLQJ�FDVK� IORZ� IRUHFDVWV�� WKH� H[SHUWV� WKRXJKW� WKDW� JUHDWHU� VXSSRUW� IURP� WKH�PDQDJHPHQW� ZDV� WKH� PRVW� LPSRUWDQW� IDFWRU�� ZKLFK� DGGHG� WR� :DWVRQ
V���VLPLODU� REVHUYDWLRQ�� ,Q� WKH� VDPH� YHLQ�� 6DQGHUV�	�0DQGURGW��� UHSRUWHG� WKDW�ORZ� RUJDQLVDWLRQDO� VXSSRUW� ZDV� RQH� RI� WKH� PDMRU� REVWDFOHV� WR� WKH� XVH� RI�IRUPDO� IRUHFDVWLQJ� PHWKRGV�� 7KH� IDFWRUV� VXFK� DV� EHWWHU� TXDOLW\� GDWD�� PRUH�ILQDQFLDO� UHVRXUFHV� IRU� IRUHFDVWLQJ�� LQYROYHPHQW� RI� RWKHU� GHSDUWPHQWV�� DQG�HPSOR\PHQW� RI� EHWWHU� IRUHFDVWLQJ� WHFKQLTXHV� ZHUH� DOVR� WKRXJKW� WR� EH�VLJQLILFDQW�LQ�VRPH�GHJUHH�E\��DW�OHDVW��KDOI�RI�WKH�H[SHUWV���

���������������������������������������������������������������������������������������������������������������
���� VHH�6��0DNULGDNLV�DQG�0��+LERQ��³7KH�0��&RPSHWLWLRQ�´�,QW¶O�-��RI�)RUHFDVWLQJ������������

SS����������
���� VHH�5��7��&OHPHQ��³&RPELQLQJ�)RUHFDVWV��$�5HYLHZ�DQG�$QQRWDWHG�%LEOLRJUDSK\�´�,QW
O�-��RI�

)RUHFDVWLQJ�����������SS����������
���� :DWVRQ
V��������
���� 1�� 5�� 6DQGHUV� DQG� .�� %�� 0DQURGW�� ³)RUHFDVWLQJ� 3UDFWLFHV� LQ� 86� &RUSRUDWLRQV�� 6XUYH\�

5HVXOWV�´�,QWHUIDFHV����������������SS���������
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2Q� WKH� RWKHU� KDQG�� LQYHVWPHQW� LQ� ,7�� UHSRUWHG� WR� EH� LPSRUWDQW� LQ�)LOGHV�	�+DVWLQJV��� DQG� EHWWHU� WUDLQLQJ� RI� IRUHFDVWHU�ZHUH� FRQVLGHUHG� WR� EH�VOLJKWO\� LPSRUWDQW� LQ�REWDLQLQJ�EHWWHU� IRUHFDVWV��$OWKRXJK�)LOGHV�	�+DVWLQJV�UHSRUWHG�WKDW�WKH�OLQNDJHV�DQG�WKH�LQIRUPDWLRQ�IORZ�EHWZHHQ�WKH�GHSDUWPHQWV�DQG�LPSURYHG�PHWKRGV�ZHUH�LPSRUWDQW�IRU�EHWWHU�IRUHFDVWLQJ��WKH�H[SHUWV�KHUH�ZHUH�GLYLGHG�DERXW� WKH� LPSRUWDQFH�RI� WKH� LQYROYHPHQW�RI�RWKHU�GHSDUWPHQWV�LQ�WKH�IRUHFDVWLQJ�SURFHVVHV��,Q�FRQWUDVW�WR�)LOGHV�	�+DVWLQJV����ZKR�UHSRUWHG�WKDW� WKH� UHVSRQGHQWV� ZHOFRPHG� IXUWKHU� DGYDQFHV� DQG� EHOLHYHG� ���� ��� WKDW�LPSURYHG�WHFKQLTXHV�FRQWULEXWH�WR�LPSURYLQJ�IRUHFDVWLQJ��WKH�HPSOR\PHQW�RI�EHWWHU�IRUHFDVWLQJ�WHFKQLTXHV�ZDV�VHHQ�WR�KDYH�DQ\�LPSRUWDQFH�RQO\�E\�KDOI�RI�WKH� H[SHUWV��6XUSULVLQJO\�� IROORZLQJ� WKH� DFDGHPLF� OLWHUDWXUH�ZDV� QRW� VHHQ� WR�KDYH�DQ\�VLJQLILFDQFH��
'DWD� DUH� DOVR� RQH� RI� WKH� FRUH� HOHPHQWV� LQ� WKH� IRUHFDVWLQJ� SURFHVV��7KH� ILUVW� SRWHQWLDO� SUREOHP� LV� WKH� GLIILFXOW\� RI� REWDLQLQJ� GDWD� ZLWKLQ� WKH�RUJDQLVDWLRQ�� DQG� WKLV� PD\� EH� H[SHFWHG� WR� DIIHFW� WKH� &))� DFWLYLWLHV� LQ�FRPSDQLHV�� 6DQGHUV� 	� 0DQURGW��� UHSRUWHG� WKDW� EHWWHU� TXDOLW\� GDWD� ZHUH�H[WUHPHO\�RU�YHU\� LPSRUWDQW� IRU� LPSURYHG� IRUHFDVWLQJ��KRZHYHU�� WKH� ODFN�RI�UHOHYDQW�GDWD�ZDV�RQH�RI�WKH�PDMRU�REVWDFOHV�WR�WKH�XVH�RI�IRUPDO�IRUHFDVWLQJ�WHFKQLTXHV� LQ� 86� FRPSDQLHV�� $V� WKH� H[SHUWV� IURP� �� RI� WKH� �� FRPSDQLHV�UHSRUWHG�LW�WR�EH�GLIILFXOW�RU�IDLUO\�GLIILFXOW����KDOI�RI�WKH���FRPSDQLHV�WKRXJKW�LW� WR�EH�HDV\�RU�IDLUO\�HDV\��ZKLFK�VKRZ�WKDW�WKH�GLIILFXOW\�RI�GDWD�FROOHFWLRQ�DJDLQ�YDULHV�EDVHG�RQ�FRPSDQLHV�DQG��SHUKDSV��WKH�VHFWRUV��
������� &DVK�)ORZ�)RUHFDVWHU�
7KH�SUDFWLFH�DQG�WKH�VXFFHVV�RI�IRUHFDVWLQJ�DFWLYLWLHV�DUH�OLNHO\�WR�EH�DIIHFWHG� E\� WKH� IRUHFDVWHUV� WKHPVHOYHV� EHFDXVH� WKH� WUDLQLQJ� UHFHLYHG� E\� WKH�IRUHFDVWHU�PD\� OLPLW� WKH�RSWLRQV� DQG�FKRLFHV� FRQVLGHUHG����7KH� VWXG\� IRXQG�WKDW���RI�WKH�H[SHUWV�KDG�3K'�GHJUHH����RI�WKHP�KDG�EDFKHORU
V�GHJUHH�DQG���KDG� QR� GHJUHH�� ,Q� WHUPV� RI� WKHLU� ILHOGV�� �� RI� WKHP� IURP�EXVLQHVV�� LQFOXGLQJ�DFFRXQWLQJ��HFRQRPLFV��DQG�RSHUDWLRQDO�UHVHDUFK�PDMRUV��7KH�UHVXOWV�UHYHDOHG�WKDW�PRVW�RI�WKH�H[SHUWV�ZHUH�KLJKO\�HGXFDWHG�LQ�EXVLQHVV��D�UHVXOW�DOVR�IRXQG�E\� 0HQW]HU� 	� &R[���� LQ� FRQWUDVW� WR� WKH� IRUHFDVWHUV� VXUYH\HG� E\� )LOGHV� 	�+DVWLQJV���DQG�:DWVRQ����ZKR�IRXQG�IRUHFDVWHUV�ZLWK�OLWWOH�NQRZOHGJH��
7KH� VWXG\� DOVR� DWWHPSWHG� WR� OHDUQ� KRZ� NQRZOHGJHDEOH� WKH� H[SHUWV�ZHUH�DERXW�QHXUDO�QHWZRUNV��D�UHODWLYHO\�QHZ�PRGHOOLQJ�WRRO���7KH�PDMRULW\�RI�WKH���H[SHUWV�KDG�QR�NQRZOHGJH�DW�DOO�RI�QHXUDO�QHWZRUNV��ZKLOH���H[SHUWV�KDG�

���������������������������������������������������������������������������������������������������������������
���� )LOGHV�	�+DVWLQJV��������
���� )LOGHV�	�+DVWLQJV��������
���� 6DQGHUV�	�0DQURGW��������
���� )LOGHV�	�+DVWLQJV��������
���� )LOGHV�	�+DVWLQJV��������
���� 0HQW]HU�	�&R[��������
���� )LOGHV�	�+DVWLQJV��������
���� :DWVRQ��������
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KHDUG�RI�WKHP�EXW�GLG�QRW�NQRZ�PXFK�DERXW��,Q�RQO\�RQH�RI�WKH�VFLHQFH�DQG�WHFKQRORJ\�FRPSDQLHV�WKH\�ZHUH�EHLQJ�XVHG�EXW�QRW�IRU�IRUHFDVWLQJ�SXUSRVHV��
�
��� 6800$5<��&21&/86,21��$1'�)8785(�5(6($5&+�
7KH� SDSHU� KDV� GLVFXVVHG� WKH� ILQGLQJV� RI� H[SHUW� RSLQLRQV� RQ� VKRUW�WHUP�&))�SUDFWLFHV�LQ�D�OLPLWHG�QXPEHU�RI�%ULWLVK�FRPSDQLHV��7KH�VWXG\�KDV�VKRZQ� WKDW� &))� SURFHGXUHV� DUH� YLHZHG� DV� TXLWH� VHQVLWLYH� DQG� PDQ\�FRPSDQLHV�ZHUH�XQZLOOLQJ�WR�UHYHDO�LQIRUPDWLRQ�DERXW�WKHLU�FDVK�IORZV��HYHQ�WKRXJK� WKH� VWXG\� GLG� QRW� DWWHPSW� WR� REWDLQLQJ� DQ\� LQIRUPDWLRQ� WKDW� LV� RI�VHQVLWLYH�QDWXUH��
7KH�VWXG\�ILUVW�VXPPDULVHG�VRPH�RI�WKH�PDLQ�ILQGLQJV�RI�WKH�HDUOLHU�VXUYH\� VWXGLHV�RI� IRUHFDVWLQJ� LQ�RUGHU� WR�JLYH� LGHD� DERXW� WKH�EDFNJURXQG�RI�IRUHFDVWLQJ�DSSOLFDWLRQV�LQ�FRPSDQLHV�DQG�WR�SURYLGH�WKH�RSSRUWXQLW\�WR�FDWFK�DQ\�FRPPRQ�ILQGLQJV�IURP�WKHVH��LI�H[LVW��DQG�WR�FRPSDUH�WKHP�ZLWK�WKRVH�RI�WKH� FXUUHQW� VWXG\�� 7KH� VHFRQG� SDUW� RI� WKH� SDSHU� SUHVHQWHG� WKH� UHVXOWV� RI� DQ�DQDO\VLV�RI�WKH�H[SHUW�RSLQLRQV�RQ�VKRUW�WHUP�&))�LVVXHV�DQG�GLVFXVVHG�WKHP��7KH�DQDO\VLV�KDV�VKRZQ�D�VHW�RI�LPSRUWDQW�ILQGLQJV��ZKLFK�DV�IROORZV��

��� 7KHUH� LV� D� ZHOO�HVWDEOLVKHG� IRUHFDVWLQJ� LQIUDVWUXFWXUH� DQG�IRUHFDVWLQJ� WUDGLWLRQ� LQ� WKH� H[SHUWV¶� FRPSDQLHV�� (VSHFLDOO\� WKH�ODUJHU� VL]HG�FRPSDQLHV�KDYH� VWDQGDUG�&))�SURFHGXUHV�� LQ� DGGLWLRQ�WR�KDYLQJ�VSHFLILF�FDVK�PDQDJHU�SRVLWLRQ���
��� )RU� PRVW� RI� WKH� H[SHUWV�� LQ� FRQWUDVW� WR� WKH� ILQGLQJV� RI� SUHYLRXV�VXUYH\V�RI��PRVWO\�VDOHV��IRUHFDVWLQJ�SUDFWLFHV�LQ�FRPSDQLHV��VKRUW�WHUP�&))V�DUH�YHU\�LPSRUWDQW��D�UHVXOW�DOVR�VXSSRUWHG�E\�3RKOPDQ�HW�DO����0RVW�RI� WKH�H[SHUW�FRPSDQLHV�SHUIRUPHG�DW� OHDVW�RQH� W\SH�RI�VKRUW�WHUP�&))��+RZHYHU��IXUWKHU�VWXGLHV�ZLWK�ODUJHU�VDPSOHV�DUH�QHHGHG�WR�GUDZ�PRUH�FRQFOXVLYH�UHVXOWV����
��� ,Q� WHUPV� RI� FDVK� IORZ� FRPSRQHQWV�� FDVK� RXWIORZV� DUH� HDVLHU� WR�SUHGLFW� WKDQ� FDVK� LQIORZV�� WKH� ODWWHU� EHLQJ� PRUH� YRODWLOH� LQ� WKH�PDMRULW\�RI�WKH�FRPSDQLHV��
��� 0RVW� RI� WKH� H[SHUWV� DUH� VDWLVILHG� ZLWK� WKHLU� H[LVWLQJ� IRUHFDVW�PHWKRGV�� HYHQ� WKRXJK� VKRUW�WHUP� &))� ZDV� VHHQ� DV� D� GLIILFXOW�SURFHVV�� +RZHYHU�� OLWWOH� ZDV� GLVFRYHUHG� DERXW� WKH� W\SH� RI� IRUPDO�WHFKQLTXHV�WKH\�XVHG���
��� )LQDQFH�GHSDUWPHQWV�RI�WKH�FRPSDQLHV�KDYH�JUHDWHU�LQIOXHQFH�LQ�DOO�DVSHFWV�RI�WKH�IRUHFDVWLQJ�SURFHGXUHV��LQFOXGLQJ�LQ�GDWD�SUHSDUDWLRQ��GUDIW�IRUHFDVW� SUHSDUDWLRQ�� IRUHFDVW� LQVSHFWLRQ�� DQG� IRUHFDVW�DSSURYDO��� $OVR�� LQ� PDQ\� RI� WKH� FRPSDQLHV� VXUYH\HG�� VHQLRU�

���������������������������������������������������������������������������������������������������������������
���� 3RKOPDQ�HW�DO���������
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PDQDJHPHQW�LV�FORVHO\�LQYROYHG�ERWK�LQ�GHWHUPLQLQJ�DQG�XVLQJ�&))�WHFKQLTXHV��
��� 7KH� IDFWRUV� LQ� IRUHFDVW�PHWKRG� VHOHFWLRQ� YDULHV�EHLQJ� WKH�SUREOHP�FKDUDFWHULVWLFV�� DFFXUDF\�� GDWD� UHTXLUHPHQW�� HDVH� RI� XVH�� DQG� GDWD�SDWWHUQV� DPRQJ� WKH� PRVW� LPSRUWDQW� RQHV� LQ� DGGLWLRQ� WR� WKH� XVHU¶V�WHFKQLFDO�DELOLW\��WLPH�KRUL]RQ�WR�IRUHFDVW��DQG�IRUHFDVWLQJ�PHWKRG¶V�FKDUDFWHULVWLFV��ZKLFK�DUH�DOVR�LPSRUWDQW�EXW�WR�VRPH�H[WHQW���
��� 0RVW� RI� WKH� H[SHUWV� KDG� D� KLJK� OHYHO� RI� HGXFDWLRQ� LQ� D� EXVLQHVV�UHODWHG� ILHOG�� +RZHYHU�� PRVW� RI� WKH� H[SHUWV� GR� QRW� IROORZ� WKH�IRUHFDVWLQJ� OLWHUDWXUH� DQG� WKH\� GR� QRW� WKLQN� WKDW� WKH� OLWHUDWXUH� LV�LPSRUWDQW� LQ�PDNLQJ� EHWWHU� IRUHFDVWV�� ZKLFK� LV� DQ� LPSRUWDQW� SRLQW�WKDW�VKRXOG�EH�FRQVLGHUHG�E\�WKH�IRUHFDVWLQJ�UHVHDUFKHUV��

,Q� VSLWH� RI� WKH� GLIILFXOWLHV� LQ� ZRUNLQJ� ZLWK� H[SHUWV�� WKH� VWXG\� KDV�DFKLHYHG� D� FRQVLGHUDEOH� VXFFHVV� LQ� REWDLQLQJ� WKH� JHQHUDO� IUDPH� RI��VSHFLILFDOO\�VKRUW�WHUP�FDVK�IORZ��IRUHFDVWLQJ�SUDFWLFHV�DQG�LQ�GHWHUPLQLQJ�WKH�QDWXUH� RI� IRUHFDVWLQJ� DSSOLFDWLRQV� IURP� PDQ\� DVSHFWV� LQ� WKH� H[SHUWV¶�FRPSDQLHV��7KH�VWXG\�ILOOHG�VRPH�RI�WKH�JDS�LQ�WKH�&))�ILHOG��,W�DOVR�SURYLGHG�PDQ\�ILQGLQJV�WKDW�VXSSRUW�WKH�SUHYLRXV�JHQHUDO�DQG�VSHFLILF�SXUSRVH�VXUYH\�VWXGLHV�EHVLGHV�WKH�VSHFLILF�ILQGLQJV�RI�&))�SUDFWLFHV��7KHVH�ILQGLQJV�DQG�WKH�LPSRUWDQFH� JLYHQ� WR� VKRUW�WHUP�&))� LQ� WKH� H[SHUWV¶� FRPSDQLHV�KDYH� VKRZQ�WKDW� LW� LV�ZRUWKZKLOH� WR�PDNH�PRUH� FRPSUHKHQVLYH� VXUYH\� VWXGLHV� RI� VKRUW�WHUP�&))�ZLWK�ODUJHU�VDPSOHV�LQ�RUGHU�WR�XQGHUVWDQG�WKH�GLIIHUHQW�DVSHFWV�RI�WKH�LVVXH�LQ�PRUH�GHWDLO��,Q�UHVSHFW�WR�WKH�LPSOLFDWLRQV�RI�WKH�VWXG\�IRU�7XUNLVK�FRPSDQLHV��WKH�UHVXOWV�FDQ�EH�H[SHFWHG�WR�DSSO\�WKHP�RQO\�LQ�SDUW��,Q�RUGHU�WR�H[SORUH� WKH� IRUHFDVWLQJ� DSSOLFDWLRQV� IURP� YDULRXV� GLPHQVLRQV�� RUJDQLVLQJ� D�QHZ� VWXG\� IRU� 7XUNLVK� FRPSDQLHV� FRXOG� EH� KHOSIXO�� ,W� ZRXOG� EH� QRWDEOH� WR�OHDUQ� DERXW� WKH� DSSURDFKHV� RI� 7XUNLVK� FRPSDQLHV� WR� &))� LVVXH�� WKH� YDOXH�JLYHQ� WR� &))� DFWLYLWLHV�� WKHLU� SHUVSHFWLYH� LQ� D� VHSDUDWH�� LQIODWLRQDU\�� DQG� D�GHYHORSLQJ� HFRQRP\�� DQG� WKH� WHFKQLTXHV� XVHG�� HWF�� 7KH� IXWXUH� UHVHDUFK�VKRXOG� IRFXV� RQ� DOO� WKHVH� LVVXHV�� DQG� WKH� ILQGLQJV� VKRXOG� EH� PDWFKHG� ZLWK�WKRVH�IURP�WKH�HDUOLHU�VWXGLHV��
�

5()(5(1&(6�
��� $UPVWURQJ�� -�� 6�� �������� 3ULQFLSOHV� RI� )RUHFDVWLQJ�� $� +DQGERRN� IRU�5HVHDUFKHUV�DQG�3UDFWLWLRQHUV��.OXZHU�$FDGHPLF�3XEOLVKHUV��86$��
��� &KXUFKLOO�� *�� $��� -U�� �������� %DVLF�0DUNHWLQJ� 5HVHDUFK� ��UG� (G���� 7KH�'U\GHQ�3UHVV��86$�
��� &OHPHQ��5��7�� ��������&RPELQLQJ�)RUHFDVWV��$�5HYLHZ� DQG�$QQRWDWHG�%LEOLRJUDSK\��,QW
O�-��RI�)RUHFDVWLQJ��������������
��� 'DOU\PSOH�� '�� -�� �������� 6DOHV� )RUHFDVWLQJ� 3UDFWLFHV�� 5HVXOWV� IURP� D�8QLWHG�6WDWHV�6XUYH\��,QW
O�-��RI�)RUHFDVWLQJ�������������
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��� 'XUDQ��-��$��DQG�%��(��)ORUHV���������)RUHFDVWLQJ�3UDFWLFHV� LQ�0H[LFDQ�&RPSDQLHV��,QWHUIDFHV�����������������
��� )LOGHV��5��DQG�5��+DVWLQJV���������7KH�2UJDQL]DWLRQ�DQG�,PSURYHPHQW�RI�0DUNHW�)RUHFDVWLQJ��7KH� -�� RI�2SHUDWLRQDO�5HVHDUFK�6RFLHW\�� ��� ����� ������
��� 0DNULGDNLV�� 6�� DQG�0��+LERQ� ��������7KH�0��&RPSHWLWLRQ�� ,QW¶O� -�� RI�)RUHFDVWLQJ��������������
��� 0HQW]HU�� -�� 7�� DQG� -�� (�� &R[�� -U�� �������� )DPLOLDULW\�� $SSOLFDWLRQ�� DQG�3HUIRUPDQFH�RI�6DOHV�)RUHFDVWLQJ�7HFKQLTXHV��-��RI�)RUHFDVWLQJ�����������
��� 0LOOHU��7��:���%��.���6WRQH���������'DLO\�&DVK�)RUHFDVWLQJ�DQG�6HDVRQDO�5HVROXWLRQ�� $OWHUQDWLYH� 0RGHOV� DQG� 7HFKQLTXHV� IRU� 8VLQJ� WKH�'LVWULEXWLRQ�$SSURDFK��-��RI�)LQDQFLDO�DQG�4XDQWLWDWLYH�$QDO\VLV�������������������
���� 2SSHQKHLP�� $�� 1�� �������� 4XHVWLRQQDLUH� 'HVLJQ� DQG� $WWLWXGH�0HDVXUHPHQW��*RZHU�3XEOLVKLQJ��*UHDW�%ULWDLQ��
���� 3RKOPDQ��5DQGROSK�$���(PPDQXHO�6���6DQWLDJR��)��/\QQ�0DUNHW���������&DVK� )ORZ�3UDFWLFHV� RI� /DUJH� )LUPV�� )LQDQFLDO�0DQDJHPHQW�� 6XPPHU��������
���� 3RODW��&LKDW� ��������&DVK�)ORZ�0DQDJHPHQW�DQG�)RUHFDVWLQJ�RI�6KRUW�7HUP�&DVK�)ORZV� ,Q�$�%DQN�� ,VVXHV� ,Q�)RUHFDVWLQJ�0HWKRG�6HOHFWLRQ��8QSXEOLVKHG� 3K'� 7KHVLV�� /DQFDVWHU� 8QLYHUVLW\�� 0DQDJHPHQW� 6FLHQFH�'HSDUWPHQW��1RYHPEHU���������������
���� 6DQGHUV��1��5�� DQG�.��%��0DQURGW� ��������)RUHFDVWLQJ�3UDFWLFHV� LQ�86�&RUSRUDWLRQV��6XUYH\�5HVXOWV��,QWHUIDFHV�����������������
���� 6HNDUDQ�� 8�� �������� 5HVHDUFK�0HWKRGV� IRU� %XVLQHVV�� $� 6NLOO� %XLOGLQJ�$SSURDFK����QG�(G����-RKQ�:LOH\�	�6RQV��,QF���1HZ�<RUN��
���� 6WRQH�� %�� .�� DQG� 7�� :�� � 0LOOHU� �������� 'DLO\� &DVK� )RUHFDVWLQJ� ZLWK�0XOWLSOLFDWLYH� 0RGHOV� RI� &DVK� )ORZ� 3DWWHUQV�� )LQDQFLDO� 0DQDJHPHQW��:LQWHU��������
���� :DWVRQ��0��&����������)RUHFDVWLQJ� LQ� WKH�6FRWWLVK�(OHFWURQLFV�,QGXVWU\��,QW
O��-��RI�)RUHFDVWLQJ���������������
���� =KDQJ� *��� %�� (�� 3DWXZR�� DQG� 0�� <�� +X� �������� )RUHFDVWLQJ� ZLWK�$UWLILFLDO�1HXUDO�1HWZRUNV��7KH�6WDWH�RI�WKH�$UW��,QW
O�-��RI�)RUHFDVWLQJ�������������


