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$EVWUDFW

)RU�PRVW�GHYHORSLQJ�FRXQWULHV��DQG�PRUH�VSHFL¾�FDOO\�$IULFDQ�FRXQWULHV��WKH�H[SHULHQFH�
LQ� WKH� DSSOLFDWLRQ� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� �,&7�� WR� KDUQHVV�
NQRZOHGJH�EDVHG� HFRQRPLHV� LV� VWLOO� FKDOOHQJLQJ�� +HQFH�� WKLV� DUWLFOH� H[DPLQHV� WKH�
FKDOOHQJHV�RI�,&7�DFFHVVLELOLW\�DQG�XVDJH�LQ�PDQDJLQJ�UHFRUGV�LQ�ORFDO�JRYHUQPHQWV�
�/*V�� LQ� 8JDQGD� WKDW� KDV� DEHWWHG� LQHI¾�FLHQW� UHFRUGV� PDQDJHPHQW� SUDFWLFHV�� 7KH�
UHVHDUFK�GHVLJQ�ZDV�PDLQO\�TXDQWLWDWLYH��DQG�XVHG�D�VWUXFWXUHG�TXHVWLRQQDLUH�WRJHWKHU�
ZLWK� LQWHUYLHZ� DQG� REVHUYDWLRQ� JXLGHV�� 7KH� VWXG\� ZDV� FRQGXFWHG� LQ� WKUHH� GLVWULFWV�
DQG� WKH� OLQH�0LQLVWU\� RI� /RFDO�*RYHUQPHQW��2I� WKH� ���� UHVSRQGHQWV� VDPSOHG� XVLQJ�
VLPSOH� UDQGRP� DV� ZHOO� DV� SUREDELOLW\� VDPSOLQJ� PHWKRGV�� ��� SHRSOH� SDUWLFLSDWHG��
UHSUHVHQWLQJ� ������ UHVSRQVH� UDWH�� 7KH� UHVXOWV� LQGLFDWH� D� QHJDWLYH� EXW� VWDWLVWLFDO�
VLJQL¾�FDQW� UHODWLRQVKLS� ������

�� EHWZHHQ� WKH� FKDOOHQJHV� RI� XVDJH� RI� ,&7V� DQG�
5HFRUGV�0DQDJHPHQW�3UDFWLFHV��503V���DQG�D�QHJDWLYH�EXW�VWDWLVWLFDO�QRW�VLJQL¾�FDQW�
UHODWLRQVKLS� �������� EHWZHHQ� WKH� FKDOOHQJHV� RI� ,&7� DFFHVVLELOLW\� DQG� 503V�� 7KLV�
LPSOLHV�WKDW�PRUH�IRFXV�LV�UHTXLUHG�RQ�FRQWLQXRXV�,&7�WUDLQLQJ�IRU�/*�UHFRUGV�VWDII�LQ�
DSSURSULDWH�VNLOOV�DQG�SURJUDPPHV�DYDLOHG�WR�HQVXUH�RSWLPDO�XVDJH�RI�WKH�H[LVWLQJ�,&7�
LQIUDVWUXFWXUH�WR�HQKDQFH�SURSHU�503V��(YHQ�LI�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�FKDOOHQJHV�
RI�DFFHVVLELOLW\�RI� ,&7� LQIUDVWUXFWXUH�DQG�503V�ZDV�QRW� VWDWLVWLFDOO\� VLJQL¾�FDQW�� WKH�
LQIUDVWUXFWXUH�VKRXOG�EH�DYDLOHG�DQG�FRQWLQXRXVO\�XSJUDGHG�WR�DYRLG�REVROHVFHQFH�DQG�
LQDFFHVVLELOLW\�WR�HQKDQFH�SURSHU�503V�LQ�WKH�/*V�

.H\�ZRUGV��� ,&7�DFFHVVLELOLW\��,&7�XVDJH��5HFRUGV�PDQDJHPHQW�SUDFWLFHV��/RFDO�
JRYHUQPHQWV��8JDQGD

,QWURGXFWLRQ

'HYHORSLQJ� FRXQWULHV�� DQG� VSHFL¾�FDOO\�$IULFDQ� FRXQWULHV�� DUH� IDFHG� ZLWK� YHU\� FKDOOHQJLQJ�
H[SHULHQFHV�LQ�WKH�DSSOLFDWLRQ�RI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\��,&7��WR�KDUQHVV�
WKHLU�NQRZOHGJH�EDVHG�HFRQRPLHV��<HW��DFFRUGLQJ�WR�,QWHUQDWLRQDO�5HFRUGV�0DQDJHPHQW�7UXVW�
,507D���������VWD\LQJ�DEUHDVW�ZLWK�GHYHORSPHQWV�LQ�,&7�LV�FULWLFDO�QRW�RQO\�WR�WKH�VXFFHVV�RI�
LQGLYLGXDO�MREV��EXW�DOVR�WKH�RYHUDOO�VXFFHVV�RI�D�FRPSDQ\�RU�JRYHUQPHQW�

+RZHYHU�� FKDOOHQJHV� RI� ,&7�� SDUWLFXODUO\� UHODWLQJ� WR� DYDLODELOLW\� DQG� NQRZOHGJH� RI�
DSSOLFDWLRQ�GXH�WR�WKH�IDVWHU�REVROHVFHQFH�UDWH�DQG�GHSHQGHQF\�KDYH�FRPSOLFDWHG�WKHLU�ORQJ�
WHUP� DFFHVVLELOLW\� DQG� XVDJH�� HVSHFLDOO\� WR� PRVW� GHYHORSLQJ� QDWLRQV�� %XW� QRZ�� ,&7V� KDYH�
EHFRPH�D�UHDOLW\�RI� OLIH�VXFK�WKDW� UHFRUGV�SURIHVVLRQDOV�PXVW�HPEUDFH� WKH�RSSRUWXQLWLHV� WKH�
WHFKQRORJ\�SUHVHQWV�WR�LPSURYH�UHFRUGV�PDQDJHPHQW�SUDFWLFHV��503��LQ�WKHLU�RUJDQL]DWLRQV�
DQG�JRYHUQPHQWV� �,507P���������+HQFH�� WKH� LQWHQVH�QHHG� IRU�SURYLGLQJ� ,&7�V\VWHPV�DQG�
VNLOOV�IRU�5HFRUGV�0DQDJHPHQW�3UDFWLFHV��503V��LQ�WKHVH�LQVWLWXWLRQV�
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,&7�XVKHUV�LQ�QXPHURXV�EHQH¾�WV�LQFOXGLQJ�IDVWHU�FRPPXQLFDWLRQV��LQFUHDVHG�HI¾�FLHQF\�
DQG� JUHDWHU� DFFRXQWDELOLW\� DQG� WUDQVSDUHQF\� WR� HYHU\� OHYHO� RI� VRFLHW\� �� JRYHUQPHQWV� DQG�
RUJDQL]DWLRQV��,507X���������+RZHYHU��WKHUH�DUH�VHYHUDO�EHQH¾�WV�DQG�GUDZEDFNV�LQ�DFFHVVLQJ�
DQG�XVLQJ�,&7��HVSHFLDOO\�FRPSXWHUV��WR�FUHDWH�DQG�PDQDJH�LQIRUPDWLRQ�UHFRUGV��7KH�EHQH¾�WV�
LQFOXGH� LQFUHDVHG� DFFHVV� WR� LQIRUPDWLRQ��¿�H[LELOLW\� LQ� WKH� FUHDWLRQ� DQG� XVH� RI� LQIRUPDWLRQ��
LPSURYHG�HI¾�FLHQF\�DQG�HIIHFWLYHQHVV��LQFUHDVHG�HFRQRPLF�DQG�EXVLQHVV�RSSRUWXQLWLHV��DPRQJ�
RWKHUV��7KH�EHQH¾�WV�RXWZHLJK�WKH�GUDZEDFNV�VXFK�DV�KLJK�REVROHVFHQFH�UDWH�DQG�GHSHQGHQFH�
WKDW�KLQGHU�DYDLODELOLW\�� LQFUHDVHG�FRVWV�RI�KDUG�DQG�VRIWZDUHV�WKDW�FRPSOLFDWH�VXVWDLQDELOLW\�
DQG�FRQWLQXRXV�XSGDWHV�RQ�,&7�VNLOOV��DPRQJ�RWKHUV�

*LYHQ� WKH� EHQH¾�WV� RI� ,&7V��ZKDW� LV� UHTXLUHG� LV� FRPPLWPHQW� RI� LQVWLWXWLRQV� WR� DFFHVV�
DQG�XVH� WKH� WHFKQRORJLHV� WR�HQKDQFH�HIIHFWLYH�VHUYLFH�GHOLYHU\� WR�VWDNHKROGHUV��+RZHYHU�� LW�
LV�EHOLHYHG�WKDW�PRVW�GHYHORSLQJ�FRXQWULHV�VWLOO�IDFH�WKH�FKDOOHQJHV�RI�DFFHVVLELOLW\�DQG�XVDJH�
RI�,&7V� WKDW�KDV� LQ� WXUQ�DEHWWHG� WKH�SUREOHPV�RI�DFFHVVLQJ�DQG�XVLQJ�SXEOLF�VHFWRU�UHFRUGV��
HVSHFLDOO\�LQ�ORFDO�JRYHUQPHQWV��/*V��LQ�$IULFD�LQ�JHQHUDO�DQG�LQ�8JDQGD�LQ�SDUWLFXODU�

7KH�SUREOHP�DQG�VWXG\�REMHFWLYH

0DQ\� LQVWLWXWLRQV�� HVSHFLDOO\� LQ�GHYHORSLQJ� FRXQWULHV�� KDYH�QRW� UHFRJQL]HG� WKH� UHODWLRQVKLS�
EHWZHHQ�HIIHFWLYH�503V�DQG�WKH�FKDOOHQJHV�RI�DFFHVVLELOLW\�DQG�XVDJH�RI�,&7�LQIUDVWUXFWXUH��
+RZHYHU��DV�DFFHVV�WR�DQG�XVDJH�RI�UHFRUGV�LV�EHFRPLQJ�FULWLFDO�IRU�LQIRUPHG�GHFLVLRQ�PDNLQJ��
LQVWLWXWLRQV�DUH� LQFUHDVLQJO\�EHFRPLQJ�DZDUH�RI� WKH�QHHG� WR�HQVXUH�TXDOLW\� LQIRUPDWLRQ�DQG�
FRPSOHWH�UHFRUGV�DUH�DYDLODEOH�WR�WKRVH�ZKR�QHHG�WKHP�DQG�ZKHQ�WKH\�QHHG�WKHP��,507X��
������� +HQFH�� ,&7� FDQ� HQKDQFH� WKH� ¿�H[LELOLW\� QHHGHG� LQ� WKH� FUHDWLRQ�� VWRUDJH�� XVH� DQG�
PDQDJHPHQW�RI�WKH�LQIRUPDWLRQ�UHFRUGV�

:KHQ�8JDQGD�JRYHUQPHQW�GHFHQWUDOL]HG�KHU�V\VWHP�RI�JRYHUQDQFH�LQ�WKH�HDUO\�����V��
DXWRPDWLRQ�RI�WKH�UHFRUGV�PDQDJHPHQW�V\VWHPV�ZDV�SDUW�RI�WKH�UHFRUGV�SURMHFW��LPSOHPHQWHG�
DV�SDUW�RI�WKH�RYHUDOO�GHFHQWUDOL]DWLRQ�SURJUDPPH��'HFHQWUDOL]DWLRQ�6HFUHWDULDW���������7KLV�
ZDV�PHDQW�WR�LPSURYH�WKH�GHFHQWUDOL]HG�EXW�GLVRUJDQL]HG�JRYHUQPHQW�UHFRUGV�DQG�LW�FDOOHG�IRU�
WKH�DYDLODELOLW\�DQG�XVDJH�RI�WKH�NH\�,&7�LQIUDVWUXFWXUH�LQ�WKH�/*V��7KH�:RUOG�%DQN��������

&RQVHTXHQWO\��HDFK�H[LVWLQJ�/*�FHQWUDO�UHJLVWU\�ZDV�VXSSOLHG�ZLWK�SHUVRQDO�FRPSXWHUV�
ZLWK�LQVWDOOHG�UHFRUGV�PDQDJHPHQW�VRIWZDUH�DQG�LQ�VRPH�LQVWDQFHV��ODVHU�SULQWHUV�DQG�VFDQQHUV�
�0R/*���������WR�SURYLGH�DFFHVV�WR�WKH�,&7�LQIUDVWUXFWXUH��$V�WKH�SURMHFW�UROOHG�RXW��DOO�WKH�
UHFRUGV�DQG�SHUVRQQHO� VWDII�ZHUH� WUDLQHG� LQ� WKH� UHOHYDQW�VNLOOV� WR�XVH� WKH� ,&7� LQIUDVWUXFWXUH�
SURYLGHG�� +RZHYHU�� GHVSLWH� WKH� HODERUDWH� WUDLQLQJV� DQG� WKH� UHFRUGV� PDQDJHPHQW� VRIWZDUH�
SURYLGHG��PRVW�RI�WKH�VWDII�ZHUH�QRW�XVLQJ�WKH�V\VWHP�ZKHUH�LW�H[LVWV�DV�WKH\�VHHPHG�OLPLWHG�LQ�
WKH�UHOHYDQW�,&7�VNLOOV��6LPLODUO\��GHVSLWH�WKH�SURYLVLRQ�RI�WKH�EDVLF�EXW�ODWHVW�,&7�HTXLSPHQW�
WR� WKH�H[LVWLQJ� ORFDO�JRYHUQPHQWV�RI� WKH� WLPH�� WKH� V\VWHPV�HLWKHU�QR� ORQJHU�H[LVWHG��RU�KDG�
GHJHQHUDWHG�LQWR�GLVXVH�E\�WKH�WLPH�RI�WKLV�VWXG\�

,W� LV� DJDLQVW� WKLV� EDFNJURXQG� WKDW� WKH� VWXG\� LQYHVWLJDWHG� WKH� FKDOOHQJHV� RI� ,&7� XVDJH�
DQG�DFFHVVLELOLW\�RQ�503V�LQ�/*V�LQ�8JDQGD��7KH�VSHFL¾�F�VWXG\�TXHVWLRQV�ZHUH�ZKHWKHU�WKH�
FKDOOHQJHV�RI�,&7�XWLOL]DWLRQ�KDYH�D�VLJQL¾�FDQW�UHODWLRQVKLS�RQ�WKH�503V��DQG��ZKHWKHU�WKH�
FKDOOHQJHV�RI�,&7�DFFHVVLELOLW\�VLJQL¾�FDQWO\�DIIHFW�WKH�503V�LQ�/*V�LQ�8JDQGD�
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5HFRUGV�PDQDJHPHQW�SUDFWLFHV�LQ�/*V

$FFRUGLQJ�WR�WKH�0LQLVWU\�RI�-XVWLFH�DQG�&RQVWLWXWLRQDO�$IIDLUV�����������D�UHFRUG�LV�²UHFRUGHG�
LQIRUPDWLRQ�UHJDUGOHVV�RI�IRUP�RU�PHGLXP��FUHDWHG��UHFHLYHG�DQG�PDLQWDLQHG�E\�DQ\�LQVWLWXWLRQ�
RU� LQGLYLGXDO�XQGHU�LWV� OHJDO�REOLJDWLRQV�RU� LQ�WKH�WUDQVDFWLRQV�RI� LWV�EXVLQHVV�DQG�SURYLGLQJ�
HYLGHQFH�RI�WKH�SHUIRUPDQFH�RI�WKRVH�REOLJDWLRQV�RU�WKDW�EXVLQHVV³��:LNLSHGLD��������GH¾�QHV�
UHFRUGV�PDQDJHPHQW�DV�WKH�SUDFWLFH�RI�PDLQWDLQLQJ�UHFRUGV�RI�DQ�RUJDQL]DWLRQ�IURP�FUHDWLRQ�WR�
WKHLU�HYHQWXDO�GLVSRVDO�WKDW�PD\�LQFOXGH�FODVVLI\LQJ��VWRULQJ��XWLOL]DWLRQ�DQG�GLVSRVDO��6R��WKH�
UHTXLUHPHQW�IRU�VRXQG�503V�LV�IRU�HYHU\�LQVWLWXWLRQ�WR�HQVXUH�WKDW�UHFRUGV�DUH�DSSURSULDWHO\�
JHQHUDWHG��PDLQWDLQHG� DQG� SURWHFWHG� DV� ORQJ� DV� WKH\� DUH� UHTXLUHG� IRU� IXQFWLRQDO�� OHJDO� DQG�
KLVWRULFDO�SXUSRVHV��1DWLRQDO�$UFKLYHV�DQG�5HFRUGV�6HUYLFH�RI�6RXWK�$IULFD��������

,QVWLWXWLRQDO�503V�DUH� WKH�UHVSRQVLELOLW\�RI�D�UHFRUGV�PDQDJHU� LQLWLDOO\��EXW� LW�DFWXDOO\�
UHVWV�RQ�HYHU\�VWDII�LQ�DQ�RUJDQL]DWLRQ��6XFK�SUDFWLFHV��DFFRUGLQJ�WR�5HDG�DQG�*LQQ���������PD\�
LQYROYH�VHYHUDO�DFWLYLWLHV�VXFK�DV�SODQQLQJ�LQIRUPDWLRQ�QHHGV�RI�DQ�RUJDQL]DWLRQ��LGHQWLI\LQJ�
LQIRUPDWLRQ�UHTXLUHG�WR�EH�FDSWXUHG��FUHDWLQJ��DSSURYLQJ�DQG�HQIRUFLQJ�SROLFLHV�DQG�SUDFWLFHV�
UHJDUGLQJ� UHFRUGV�� GHYHORSLQJ� VKRUW� DQG� ORQJ�WHUP�KRXVLQJ� RI� SK\VLFDO� UHFRUGV� DQG� GLJLWDO�
LQIRUPDWLRQ�VWRUDJH�SODQ��LGHQWLI\LQJ��FODVVLI\LQJ�DQG�VWRULQJ�UHFRUGV��FRRUGLQDWLQJ�DFFHVV�WR�
UHFRUGV�LQWHUQDOO\�DQG�RXWVLGH�RI�WKH�RUJDQL]DWLRQ��DQG�H[HFXWLQJ�UHWHQWLRQ�SROLF\�RQ�GLVSRVDO�
RI�UHFRUGV�QR�ORQJHU�UHTXLUHG�IRU�RSHUDWLRQDO�UHDVRQV��WKDW�PD\�LQYROYH�HLWKHU�GHVWUXFWLRQ�RU�
SHUPDQHQW�SUHVHUYDWLRQ�LQ�DUFKLYDO�LQVWLWXWLRQV�

:LWKLQ�8JDQGDQ�/*V��UHFRUGV�DUH�FUHDWHG�DQG�XVHG�GDLO\�WR�GRFXPHQW�DFWLRQV��GHFLVLRQV��
LGHQWLI\� ULJKWV�DQG� UHVSRQVLELOLWLHV�� DQG�FRPPXQLFDWH� LQIRUPDWLRQ�DW�YDULRXV� OHYHOV��+HQFH��
ZLWKRXW�SURSHU�503V��WKH�EXVLQHVVHV�DQG�VHUYLFHV�RI�WKH�DXWKRULWLHV�FRXOG�QRW�EH�GHOLYHUHG�DV�
HIIHFWLYHO\�DV�UHTXLUHG�E\�SROLF\��'HFHQWUDOL]DWLRQ�6HFUHWDULDW��������0R/*��������:DPXNR\D��
������� 7KXV�� UHFRUGV�PDQDJHPHQW� SULQFLSOHV� DQG� DXWRPDWHG� UHFRUGV�PDQDJHPHQW� V\VWHPV�
DLG�LQ�WKH�FDSWXUH��FODVVL¾�FDWLRQ�DQG�PDQDJHPHQW�RI�UHFRUGV�WKURXJKRXW�WKHLU�OLIHF\FOH��6XFK�
V\VWHP�PD\�EH�SDSHU�EDVHG��VXFK�DV�LQGH[�FDUGV�RU�FRPSXWHU�V\VWHP��VXFK�DV�DQ�HOHFWURQLF�
UHFRUGV�PDQDJHPHQW�DSSOLFDWLRQ��5REHN��%URZQ�	�6WHSKHQV��������7DOH�	�$OHIDLR��������

7KH� IROORZLQJ� VHFWLRQ� GLVFXVVHV� WKH� GLPHQVLRQV� RI� 503V� RI� UHFRUGV� JHQHUDWLRQ��
FODVVL¾�FDWLRQ�DQG�LQGH[LQJ��VWRUDJH��XWLOL]DWLRQ�DQG�GLVSRVDO�

5HFRUGV�JHQHUDWLRQ

7KLV�LV�WKH�¾�UVW�VWHS�LQ�D�UHFRUGV�PDQDJHPHQW�SURJUDPPH�WKDW�DLPV�DW�FUHDWLQJ�LQYHQWRU\�RI�
DOO� WKH� RUJDQL]DWLRQµV� UHFRUGV�� 3HQQ�� 3HQQL[� DQG�&RXOVRQ� ������� DI¾�UPHG� YDULRXV�ZD\V� LQ�
ZKLFK�D�UHFRUG�LV�FUHDWHG��DQG�DFFRUGLQJ�WR�'D\�DQG�.OHLQ���������FUHDWLRQ�RI�UHFRUGV�RIWHQ�
RFFXUV�DW�SHUVRQDO�OHYHO�DQG�OLWWOH�FRQVLGHUDWLRQ�LV�JLYHQ�WR�ZKHWKHU�LW�LV�QHFHVVDU\�WR�FDSWXUH�
FHUWDLQ�LQIRUPDWLRQ�LQ�UHFRUGHG�IRUP�RU�QRW��+RZHYHU��5HDG�DQG�*LQQ��������HPSKDVL]HG�WKDW�
EHIRUH�D�UHFRUG�LV�FUHDWHG��WKRXJKW�VKRXOG�EH�JLYHQ�WR�WKH�QHFHVVLW\�IRU�LWV�H[LVWHQFH��LI�QRW��LW�
VKRXOG�QHYHU�EH�FUHDWHG��7KLV�PHDQV�PDLQWHQDQFH�DQG�XVDJH�LVVXHV�PXVW�EH�GHYHORSHG�IURP�
WKH�EHJLQQLQJ�VR�WKDW�ZKHQ�D�UHFRUG�LV�FUHDWHG��LW�FDQ�EH�VWRUHG�DQG�UHWULHYHG�LQ�DQ�RUGHUO\�DQG�
HI¾�FLHQW�PDQQHU��.DOODXV�	�-RKQVRQ���������7KHUHIRUH��WKLV�VFHQDULR�LPSOLHV�WKDW�DEVHQFH�RI�
HI¾�FLHQW�UHFRUGV�JHQHUDWLRQ�GLVFLSOLQH�FRXOG�OHDG�WR�WHGLRXV�503V�
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5HFRUGV�&ODVVL¾�FDWLRQ�,QGH[LQJ

5HFRUGV� FODVVL¾�FDWLRQ� LV� D� SURFHVV� WKDW� LGHQWL¾�HV� DQG� FDWHJRUL]HV� UHFRUGV� IRU�¾�OLQJ� RQ� WKH�
EDVLV�RI�WKHLU�VXEMHFW�PDWWHU�DQG�VXEMHFW�FDWHJRU\�IRU�HI¾�FLHQW�UHWULHYDO��%XVLQHVV�'LFWLRQDU\��
�������5HDG�DQG�*LQQ�����������GH¾�QH�LQGH[LQJ�DV�D�²SURFHVV�RI�GHWHUPLQLQJ�WKH�¾�OLQJ�QDPH�
VHJPHQW�E\�ZKLFK�D�UHFRUG�LV�WR�EH�VWRUHG�DQG�SODFLQJ�OLVWLQJ�RI�LWHPV�LQ�RUGHU�WKDW�IROORZV�D�
SDUWLFXODU�V\VWHP³�

7KH�IRXQGDWLRQ�RI�DQ\�JRRG�503�LV�WR�GHYHORS�D�FRQVLVWHQW�UHFRUG�FODVVL¾�FDWLRQ�LQGH[LQJ�
V\VWHP� DFURVV� DQ� RUJDQL]DWLRQ� �1DWLRQDO�$UFKLYHV� RI� 6FRWODQG�� ������:HW� 	� 7RLW�� �������
7KHVH�SURFHVVHV�DUH�HVVHQWLDO�EHFDXVH�WKH\�MRLQWO\�FUHDWH�DQ�RUJDQL]HG�¾�OH�SODQ�WKDW�HQDEOHV�
DQ� RUJDQL]DWLRQ� WR�¾�QG� LQIRUPDWLRQ� HDVLO\��7KXV�� VXFFHVV� RI� DQ�503�GHSHQGV� RQ� HDVH� DQG�
HI¾�FLHQF\�RI�UHWULHYDO�RI�LQIRUPDWLRQ�DV�0R/*��������REVHUYHG�WKDW�LQGH[LQJ�LQIRUPDWLRQ�LQ�
VWDQGDUG�¾�HOGV�PDNHV�LW�HDVLHU�WR�¾�QG�WKH�GRFXPHQWV�RQH�QHHGV��ZKHQ�RQH�QHHGV�WKHP�

5HFRUGV�VWRUDJH

$FFRUGLQJ�WR�3HQQ��3HQQL[�DQG�&RXOVRQ��������������UHFRUGV�VWRUDJH�LV�²WKH�KRXVLQJ�RI�UHFRUGV�
ZKHQ� WKH\� DUH� VHPL�DFWLYH� RU� LQDFWLYH�� EXW�PXVW� VWLOO� EH� UHWDLQHG³�� )XUWKHU�� 3DOPHU� �������
REVHUYHV�WKDW�ZKHQ�¾�OHV�DUH�DFWLYH��WKH\�PXVW�EH�VWRUHG�LQ�D�GHVLJQDWHG�VWRUDJH�IDFLOLW\�OLNH�
UHJLVWU\��DQG�ZKHQ�WKH\�EHFRPH�VHPL�DFWLYH�LQDFWLYH��WKH\�PXVW�EH�VWRUHG�LQ�DQRWKHU�GHVLJQDWHG�
VWRUDJH�IDFLOLW\�RU�UHFRUGV�FHQWUH�

7KHUHIRUH�� D� UHFRUGV� VWRUDJH� IDFLOLW\� VKRXOG� EH� VHULRXVO\� FRQVLGHUHG� E\� RUJDQL]DWLRQV�
EHFDXVH��DFFRUGLQJ�WR�7DOH�DQG�$OHIDLR���������UHFRUGV�DUH�H[SHQVLYH�WR�VWRUH�DQG�PDLQWDLQ��
DQG�LI�QRW�FRQWUROOHG�SURSHUO\�FDQ�WDNH�XS�YDOXDEOH�RI¾�FH�VSDFH��6R��XQDYDLODELOLW\�RU�ODFN�RI�
SURSHU�UHFRUGV�VWRUDJH�IDFLOLWLHV�FRXOG�OHDG�WR�LQDSSURSULDWH�ULVN\�503V�

5HFRUGV�8WLOL]DWLRQ

7KH� HVVHQFH� RI� SURSHU� 503V� LQ� RUJDQL]DWLRQV� LV� IRU� XVHUV� WR� EH� DEOH� WR� DFFHVV�XVH� WKH�
LQIRUPDWLRQ� �3DOPHU�� ������� 8VHUV� UHTXLUH� DFFXUDWH�� UHOLDEOH�� DXWKHQWLF� DQG� XVDEOH� UHFRUGV�
LQ� RUGHU� WR� GLVFKDUJH� WKHLU� GXWLHV�UHVSRQVLELOLWLHV� �:DPXNR\D�� ������� +RZHYHU�� LQ� PDQ\�
FRPSDQLHV��HVSHFLDOO\� LQ�GHYHORSLQJ�FRXQWULHV��PXFK�RI� WKH� LQIRUPDWLRQ�UHTXLUHG�E\�UHFRUG�
XVHUV� LV� LQDFFHVVLEOH�EHFDXVH�RI� LQDSSURSULDWH�503V��5HDG�	�*LQQ��������3HQQ��3HQQL[�	�
&RXOVRQ���������7KXV��LQDGHTXDWH�XWLOL]DWLRQ�RI�UHFRUGV�E\�XVHUV�FRXOG�OHDG�WR�SUHYDOHQW�IUDXG��
XQLQIRUPHG�GHFLVLRQ�PDNLQJ�DQG�ODFN�RI�DFFRXQWDELOLW\�LQ�LQVWLWXWLRQV�

5HFRUGV�'LVSRVDO

5HFRUG� GLVSRVDO� LV� WKH�¾�QDO� SKDVH� LQ� WKH� OLIH� F\FOH� RI� UHFRUGV��$FFRUGLQJ� WR� WKH� 1DWLRQDO�
$UFKLYHV� RI� 6FRWODQG� �������� LW� LQYROYHV� WKH� SRVVLELOLW\� RI� HLWKHU� LPPHGLDWH� GHVWUXFWLRQ� RU�
WUDQVIHU�WR�SHUPDQHQW�DUFKLYDO�VWRUDJH��7R�HQVXUH�WLPHO\�GHVWUXFWLRQ�RI�UHFRUGV�RI�QR�FRQWLQXLQJ�
YDOXH�DQG�HIIHFWLYH�VHOHFWLRQ�RI�DQ�RUJDQL]DWLRQµV�YLWDO�DQG�LPSRUWDQW�UHFRUGV��WKH�:RUOG�%DQN�
�������UHFRPPHQGV�UHJXODU�UHYLHZV�IRU�DOO�UHFRUGV��:HW�DQG�7RLW��������DJUHH�WKDW�GLVSRVDO�
RI�UHFRUGV�GRHV�QRW�DOZD\V�PHDQ�GHVWUXFWLRQ�RI�WKH�UHFRUGV��EXW�LW� LQFOXGHV�WKHLU�WUDQVIHU�WR�
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DUFKLYDO�LQVWLWXWLRQV��7KXV��3HQQ��3HQQL[�DQG�&RXOVRQ��������UHFRPPHQG�D�SURSHU�UHWHQWLRQ�
DQG� GLVSRVDO� SURJUDPPH� WR� HQVXUH� WKDW� RUJDQL]DWLRQV�PDLQWDLQ� RQO\� UHFRUGV� UHDOO\� QHHGHG�
IRU�IXQFWLRQDO�SXUSRVHV��2WKHUZLVH��LPSURSHU�GLVSRVDO�RI�UHFRUGV�FRXOG�OHDG�WR�ORVLQJ�XVHIXO�
LQIRUPDWLRQ�DQG�PDLQWDLQLQJ�XQZDQWHG�RQHV� WKDW�FRXOG�DGYHUVHO\�DIIHFW� WKH�RSHUDWLRQ�RI�DQ�
LQVWLWXWLRQ�

,&7�XVDJH�DQG�DFFHVVLELOLW\

$FFRUGLQJ� WR� 81&67� �������� ,&7� LQFOXGHV� FRPSXWHUV�� VRIWZDUH�� FRSLHUV�� SKRQH� V\VWHPV��
ZHEVLWHV�DQG�GHYLFHV� WKDW�DUH�XVHG� WR�FUHDWH��VWRUH��PDQDJH��DQG�FRPPXQLFDWH� LQIRUPDWLRQ��
7DOH� DQG�$OHIDLR� ������� WKHQ� LQGLFDWH� JURZLQJ� QHHG� IRU� ,&7� XVDJH� DQG� ,&7� DFFHVVLELOLW\�
LQ� WKH� SXEOLF� VHFWRU� GXH� WR� WKH� LPSRUWDQFH� RI� WKH� VHFWRU� IRU� WKH� LQIRUPDWLRQ� HFRQRP\� DQG�
RUJDQL]DWLRQDO�SURGXFWLYLW\�

7KH�LPSRUWDQFH�RI�FRPSXWHUV�LQ�VXSSRUWLQJ�EXVLQHVV�WUDQVDFWLRQV�KDV�JDLQHG�JURXQG�ZLWK�
WKH�UHFRJQLWLRQ�RI�WKH�FRQWULEXWLRQ�RI�,&7�WR�HI¾�FLHQW�DQG�HIIHFWLYH�GHOLYHU\�RI�VHUYLFHV��+3�
75,0��������FRQFXUV�WKDW�JRYHUQPHQWV�DURXQG�WKH�ZRUOG�DUH�IDFHG�ZLWK�VLPLODU�FKDOOHQJHV�WR�
GHOLYHU�LPSURYHG��FRVW�HIIHFWLYH�VHUYLFHV�WR�WKH�SXEOLF�DQG�RWKHU�VWDNHKROGHUV��ZLWK�FRPSOHWH�
DFFRXQWDELOLW\��7KH\�IXUWKHU�QRWH�WKDW�WR�DFFRPSOLVK�WKLV��JRYHUQPHQW�HQWLWLHV�QHHG�WR�SURYLGH�
DFFHVV�WR�DQ�HIIHFWLYH�H�GRFXPHQW�DQG�UHFRUGV�PDQDJHPHQW��('50��VROXWLRQ�

7KH�IROORZLQJ�VHFWLRQ�GLVFXVVHV�,&7�XVDJH�DQG�,&7�DFFHVVLELOLW\�LQ�WHUPV�RI�FRPSXWHU�
KDUG�VRIWZDUH��DFFHVVRULHV�DQG�DSSOLFDWLRQ�NQRZOHGJH�RI�UHTXLUHG�,&7�VNLOOV�E\�WKH�/*�VWDII�WKDW�
FDQ�GLUHFWO\�IDFLOLWDWH�FRPSXWHUL]DWLRQ�RI�503V�LQ�WHUPV�RI�UHFRUGV�JHQHUDWLRQ��FODVVL¾�FDWLRQ�
LQGH[LQJ��VWRUDJH��XWLOL]DWLRQ�DQG�GLVSRVDO�

,&7�XWLOL]DWLRQ�DQG�503V

7KH�1RUGLF�&RXQFLO�RI�0LQLVWHUV��������SRLQWHG�RXW�D�JURZLQJ�QHHG�IRU�,&7�XVDJH�LQ�SXEOLF�
VHFWRU�GXH�WR�WKH�LPSRUWDQFH�RI�WKH�VHFWRU�LQ�WKH�LQIRUPDWLRQ�HFRQRP\��,QIRUPDWLRQ�HFRQRP\�
UHIHUV�WR�WKH�HFRQRPLF�FRQWULEXWLRQ�RI�D�QXPEHU�RI�LQGXVWULHV�LQ�DQ�HFRQRP\�E\�WKH�SURGXFWLRQ�
RI�JRRGV�DQG�VHUYLFHV�XVLQJ�,&7��7DOH�	�$OHIDLR���������7KLV�LV�RQH�RI�WKH�PRVW�G\QDPLF�DQG�
SUR¾�WDEOH�DUHDV�RI�WKH�ZRUOG�HFRQRP\�WRGD\�DQG�LQFUHDVHG�XVH�RI�,&7V�KDV�JLYHQ�ULVH�WR�ZKDW�
WUDQVODWHV�WR�WKH�JOREDO�HFRQRP\��81&67��������

(IIHFWLYH�,&7�XVDJH�XQGHUSLQV�WKH�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�RI�DOPRVW�HYHU\�EXVLQHVV�
DQG�LQGXVWU\�OLNH�HGXFDWLRQ��KHDOWK�FDUH��OHLVXUH��DQG�HQWHUWDLQPHQW��DPRQJ�RWKHUV��,&7�XVDJH�
DOVR�SUHVHQWV�RSSRUWXQLWLHV�IRU�UHFRUGNHHSLQJ�DV�LW�WUDQVODWHV�LQWR�UHFRUGV�JHQHUDWLRQ��VWRUDJH�
DQG�HQKDQFHG�UHWULHYDO�V\VWHPV�DQG�RQOLQH�VHDUFK�IDFLOLWLHV��DPRQJ�RWKHUV��5REHN��%URZQ�DQG�
6WHSKHQV��������UHYHDO�WKDW�RSSRUWXQLWLHV�IRU�FRPSDFW�VWRUDJH�WKURXJK�HOHFWURQLF�DQG�GLJLWDO�
VWRUDJH�GHYLFHV�DUH�DWWUDFWLYH�DV�WKH\�RIIHU�DOWHUQDWLYHV�WR�EXON\�SDSHU�UHFRUGV�WKDW�QHHG�ELJ�
VWRUDJH�VSDFH�

'HVSLWH�WKHVH�RSSRUWXQLWLHV��WKHUH�DUH�FKDOOHQJHV�WR�EH�FRQVLGHUHG��$FFRUGLQJ�WR�7DOH�DQG�$OHIDLR�
�������� LQFUHDVHG� XVDJH� RI� ,&7� KDV� GHFHQWUDOL]HG� DQG� WHQGV� WR� GLVRUJDQL]H� UHFRUGNHHSLQJ�PRUH��
3XEOLF�RI¾�FHUV�DUH�QRZ�FUHDWLQJ�RI¾�FLDO�UHFRUGV�LQ�WKHLU�FRPSXWHUV�DQG�PDQDJLQJ�WKHP�SULYDWHO\��
WKXV�LQDFFHVVLEOH�WR�HYHU\ERG\�HOVH��LQFOXGLQJ�UHFRUGV�VWDII��)RU�H[DPSOH��DOO�/*V�LQ�8JDQGD�KDYH�
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FRPSXWHU�V��LQ�YDU\LQJ�TXDQWLWLHV�DQG�RI¾�FLDOV�DUH�JHQHUDWLQJ�ORWV�RI�H�UHFRUGV�WKDW�QHHG�WR�EH�SURSHUO\�
PDQDJHG��/LNHZLVH��FHQWUDO�UHJLVWULHV�ZHUH�VXSSOLHG�ZLWK�FRPSXWHUL]HG�UHFRUGV�PDQDJHPHQW�V\VWHPV�
GXULQJ�WKH�HDUO\�GD\V�RI�GHFHQWUDOL]DWLRQ�DLPHG�DW�PDQDJLQJ�PDQXDO�DQG�H�UHFRUGV��'HFHQWUDOL]DWLRQ�
6HFUHWDULDW���������,W�LV�WKXV�HVVHQWLDO�WKDW�SURFHGXUHV�OLNH�LGHQWLI\LQJ�WKH�UHFRUGV��PDQDJHPHQW�RI�
H�PDLOV��DSSUDLVDO�DQG�UHWHQWLRQ�RI�H�UHFRUGV�DUH�IROORZHG��0R/*��������

7KHUHIRUH��,&7�XVDJH�LV�YLWDO�IRU�RI¾�FH�FRPSXWHUL]DWLRQ�WKDW�FRXOG�OHDG�WR�H�JRYHUQDQFH�
DQG�KHQFH��HPSOR\HHV�PXVW�EH�NQRZOHGJHDEOH�RU�VNLOOHG�UHJDUGLQJ�YDULRXV�DSSOLFDWLRQV�LI�WKH�
FXUUHQW�H[SORVLRQ�RI�,&7�LV�WR�EH�KDUQHVVHG�

,&7�DFFHVVLELOLW\�DQG�503V

$FFRUGLQJ�WR�7DOH�DQG�$OHIDLR���������,&7�DFFHVVLELOLW\�UHIHUV�WR�WKH�GHJUHH�WR�ZKLFK�,&7�LV�
DFFHVVLEOH�WR�DV�PDQ\�SHRSOH�DV�SRVVLEOH�DQG�&RXQFLO�RI�1RUGLF�0LQLVWHUV��������FRQFXUUHG�
WKDW�LW�LV�WKH�DELOLW\�WR�DFFHVV�WKH�IXQFWLRQDOLW\�DQG�SRVVLEOH�EHQH¾�WV�RI�VRPH�V\VWHP�HQWLW\�

+HQFH��WKLV�VWXG\�UHFRJQL]HV�WKH�LQFUHDVLQJ�,&7�DFFHVVLELOLW\�DV�D�WRRO�IRU�FRPPHUFLDO�
JURZWK��MXVW�DV�81&67��������REVHUYHG�WKDW�LPSURYLQJ�,&7�DFFHVVLELOLW\�IRU�SHRSOH�H[SDQGV�
WKH� FXVWRPHU� EDVH� RI� EXVLQHVVHV� DQG�� WKHUHIRUH�� LQFUHDVHV� WKHLU�PDUNHWDELOLW\�� 6LPLODUO\�� LQ�
DQ� DXWRPDWHG� RI¾�FH� HQYLURQPHQW�� ERWK� SK\VLFDO� DQG� H�GRFXPHQWV� VKRXOG� EH�PDQDJHG� DQG�
D�IXOO\�LQVWDOOHG�DQG�IXQFWLRQDO�UHFRUGV�PDQDJHPHQW�VROXWLRQ�VKRXOG�UHDOL]H�JUHDWHU�UHJLVWU\�
SURGXFWLYLW\� DQG� LPSURYHG� DFFXUDF\� LQ�¾�OLQJ�VWRUDJH� DQG� UHWULHYLQJ� LQIRUPDWLRQ��¿�H[LELOLW\�
DQG�DELOLW\�WR�KDQGOH�ODUJH�TXDQWLWLHV�RI�LQIRUPDWLRQ��WLPH�VDYLQJV�LQ�VHDUFKLQJ�DQG�UHVSRQGLQJ�
WR�UHTXHVWV�DQG�DELOLW\�WR�GH¾�QH�VHDUFKHV�IRU�LQIRUPDWLRQ�LQ�D�YDULHW\�RI�ZD\V��0R/*��������

7KH� 8JDQGD� JRYHUQPHQWµV� GHFHQWUDOL]DWLRQ� SURFHVV� DOVR� LQYROYHG� LPSOHPHQWLQJ�
WKH� DXWRPDWHG� UHFRUGV� PDQDJHPHQW� V\VWHPV� XVLQJ� 75,0� VROXWLRQ� PHDQW� WR� LPSURYH� WKH�
GHFHQWUDOL]HG�DQG�GLVRUJDQL]HG�SXEOLF�UHFRUGV�LQ�WKH�/*V��7KH�:RUOG�%DQN���������7RWDO�5HFRUGV�
DQG�,QIRUPDWLRQ�0DQDJHPHQW��75,0��LV�D�YHUVDWLOH�VROXWLRQ�FDSDEOH�� LQ�IXOO�DSSOLFDWLRQ��RI�
H�UHFRUGV�UHJLVWUDWLRQ��YHUVLRQ�FRQWURO��H�UHFRUGV�DFFHVV�KLVWRU\��H�PDLO� LQWHJUDWLRQ�� LQWHUQHW��
LQWUDQHW��FRUSRUDWH� LQIRUPDWLRQ��VFDQQLQJ� LPDJHV�� LQVWDQW�VHDUFK�IDFLOLW\��PXOWLSOH�GRFXPHQW�
LQWHUIDFHV�DQG�ZRUN¿�RZ��DQG�PRUH��$FFRUGLQJO\�� HDFK�FHQWUDO� UHJLVWU\�ZDV� VXSSOLHG�ZLWK�D�
FRPSXWHU�RQ�ZKLFK�75,0�SURJUDPPH�ZDV�LQVWDOOHG�ZLWK�OLPLWHG�IXQFWLRQDO�PRGXOHV��0R/*��
�������7KH�SLORWHG�SURMHFW�WKDW�UROOHG�RXW�WR�WKH�UHVW�RI�WKH�H[LVWLQJ�/*V�VWDUWHG�ZLWK�VWDQG�
DORQH�SHUVRQDO�FRPSXWHUV��ODVHU�SULQWHUV�DQG��LQ�VRPH�LQVWDQFHV��VFDQQHUV�DLPHG�DW�LQFUHDVLQJ�
,&7� LQIUDVWUXFWXUH� WR� HQKDQFH� WKH� 503V�� �'HFHQWUDOL]DWLRQ� 6HFUHWDULDW�� ������+HQFH�� ,&7�
DFFHVVLELOLW\�LV�QHFHVVDU\�IRU�RI¾�FH�FRPSXWHUL]DWLRQ��ZKHUHE\��HPSOR\HHV�VKRXOG�EH�DEOH�WR�
DFFHVV�&7�IDFLOLWLHV�WR�LPSURYH�EXVLQHVV�SURFHVV�HI¾�FLHQF\�DQG�LQFUHDVH�VWDII�SURGXFWLYLW\�

+RZHYHU��FRQWUDU\�WR�WKHVH�FRQQRWDWLRQV�,&7�XQGHUXWLOL]DWLRQ�DQG�DFFHVVLELOLW\��ZKDW�LV�
RQ�JURXQG�LQ�WKH�/*V�RI�8JDQGD�LV�ODFN�RI�D�VXVWDLQHG�V\VWHP�ZKHUH�LQLWLDOO\�WKH�ODWHVW�JDGJHWV�
ZHUH�SURYLGHG�� L�H��QR� IXQFWLRQDO� FRPSXWHU� V\VWHPV�DQG�RU�REVROHWH� ,&7� LQIUDVWUXFWXUH�DQG�
SURJUDPPHV�LQ�WKH�UHFRUGV�VHFWRU��LI�DYDLODEOH��DQG�ODFN�RI�DSSOLFDWLRQ�VNLOOV�E\�WKH�VWDII�HYHQ�
ZKHUH� WKHLU� LQWHUHVWV�DUH�KLJK��DPRQJ�RWKHU�FKDOOHQJHV��7KHUHIRUH�� WKH�ELJ�TXHVWLRQ�KHUH� LV��
²ZKDW�KDV�JRQH�ZURQJ"³�7KH�VLWXDWLRQ�RI�RXU�UHFRUGV�VHFWRUV�VHHPV�WR�EH�GHWHULRUDWLQJ�UDWKHU�
WKDQ�LPSURYLQJ��²:KDW�LV�WKH�SUREOHP"³
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&RQFHSWXDO�)UDPHZRUN

/�d�ƵƐĂŐĞ͗�
R ZĞĐŽƌĚƐ�DŐƚ�^Ž ǁĂƌĞ͕�
R �ƉƉůŝĐĂ ŽŶ�ƐŬŝůůƐ͕�
R /ŶƚĞƌĞƐƚ�ŝŶ�/�d͕�

,QGHSHQGHQW�9DULDEOH�

ZĞĐŽƌĚƐ�ŐĞŶĞƌĂ ŽŶ͕�
ZĞĐŽƌĚƐ�ĐůĂƐƐŝ ŽŶͬ�
ŝŶĚĞǆŝŶŐ͕�
ZĞĐŽƌĚƐ�ƐƚŽƌĂŐĞ͕�
ZĞĐŽƌĚƐ�Ƶ ůŝǌĂ ͕�
ZĞĐŽƌĚƐ�ĚŝƐƉŽƐĂů͕�

/�d�ĂĐĐĞƐƐŝďŝůŝƚǇ͗�
R �ŽŵƉƵƚĞƌƐ͕��ĐĐĞƐƐŽƌŝĞƐ͕�
R dĞĐŚŶŝĐĂů�/�d�ƐƚĂ ͕�
R &ƵŶĐ ŽŶĂů�ƐǇƐƚĞŵƐ͕�

)LJXUH����&RQFHSWXDO�UHODWLRQVKLS�EHWZHHQ�,&7�DQG�503V

)LJXUH���LOOXVWUDWHV�WKH�UHODWLRQVKLS�EHWZHHQ�,&7�DQG�503�YDULDEOHV��,W�FRQVLGHUV�WKH�FKDOOHQJHV�
RI�,&7�XVDJH��LQ�WHUPV�RI�DYDLODELOLW\�RI�UHFRUGV�PDQDJHPHQW�VRIWZDUH��DSSOLFDWLRQ�VNLOOV�DQG�
VWDII�LQWHUHVW�LQ�,&7��DQG�,&7�DFFHVVLELOLW\��LQ�WHUPV�RI�VXSSO\�RI�FRPSXWHUV�DQG�DFFHVVRULHV��
VXSSRUW�RI�WHFKQLFDO�,&7�VWDII�DQG�IXQFWLRQDO�V\VWHPV��WKDW�VLJQL¾�FDQWO\�DIIHFW�WKH�SXEOLF�VHFWRU�
503� �LQ� WHUPV� RI� UHFRUGV� JHQHUDWLRQ�� FODVVL¾�FDWLRQ� DQG� LQGH[LQJ�� VWRUDJH�� XWLOL]DWLRQ� DQG�
GLVSRVDO���7KHUHIRUH��LW�ZDV�EHOLHYHG�WKDW�DYDLODELOLW\�DQG�HIIHFWLYH�XVDJH�RI�,&7�LQIUDVWUXFWXUH�
LQ�/*V�DFWXDOO\�LQ¿�XHQFHV�SURSHU�503V�WKDW�LQ�WXUQ�ZRXOG�DLG�HIIHFWLYH�VHUYLFH�GHOLYHU\�DQG�
LQIRUPHG�GHFLVLRQ�PDNLQJ�DW�WKDW�OHYHO�

0HWKRGRORJ\

7KH� VWXG\� ZDV� D� FURVV�VHFWLRQDO� VXUYH\� WKDW� FRYHUHG� WKH� SHULRG� VLQFH� WKH� RQVHW� RI� WKH�
GHFHQWUDOL]DWLRQ�SURFHVV� LQ�8JDQGD�IURP������ WR�������7KHUH�DUH�����/*V��EXW� WKUHH�ZHUH�
SXUSRVLYHO\�VHOHFWHG�LQ�DGGLWLRQ�WR� WKH�0R/*��0XNRQR�DQG�0SLJL�UHSUHVHQWHG�WKH�GLVWULFWV�
WKDW�H[LVWHG�DQG�EHQH¾�WHG�DV�PRGHOV�GXULQJ�WKH�GHFHQWUDOL]DWLRQ�SURFHVV��:DNLVR�UHSUHVHQWHG�
WKH�GLVWULFW�FUHDWHG�DIWHU�GHFHQWUDOL]DWLRQ�WR�HVWDEOLVK�FRQWLQXDWLRQ�RI�WKH�DXWRPDWLRQ�SURFHVV�RI�
WKH�503��ZKLOH�0R/*�ZDV�WKH�OLQH�PLQLVWU\�UHVSRQVLEOH�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�SURMHFWV�
LQ�WKH�/*V�

7ULDQJXODWLRQ�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�PHWKRGV�RI�GDWD�DQDO\VLV�ZDV�XVHG�DV�WKH\�
UHLQIRUFHG�HDFK�RWKHUµV�ZHDNQHVVHV��=LNPXQG���������7KH�XQLW�RI�DQDO\VLV�ZDV�WKH�LQGLYLGXDOV�
ZRUNLQJ�LQ�UHJLVWULHV��GHSDUWPHQWV�DQG�VHFWLRQV��6HNDUDQ��������
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2XW� RI� ���� UHVSRQGHQWV�� ����ZHUH� VHOHFWHG� DFFRUGLQJ� WR� .UHMFLH� DQG�0RUJDQ� �������
UHSURGXFHG�LQ�6HNDUDQ�������������WDEOH�RI�VDPSOH�VL]H��2QH�KXQGUHG�������UHVSRQGHQWV�ZHUH�
UDQGRPO\� VHOHFWHG� IURP�VDPSOLQJ� IUDPHV� IURP� WKH�/*V� WR� DQVZHU� WKH�TXHVWLRQQDLUH��ZKLOH�
HLJKW� ���� UHVSRQGHQWV�� LQFOXGLQJ� WKH�&KLHI�$GPLQLVWUDWLYH�2I¾�FHUV� DQG�3ULQFLSDO� 3HUVRQQHO�
2I¾�FHUV�ZHUH�LQWHUYLHZHG�DV�NH\�LQIRUPDQWV�EHFDXVH�WKH\�LPSOHPHQWHG�SROLFLHV��SURFHGXUHV�
DQG� VXSHUYLVHG� UHFRUGV� PDQDJHPHQW� DFWLYLWLHV� LQ� WKH� /*V�� $OVR�� VRPH� YLWDO� LQIRUPDWLRQ�
ZDV� FDSWXUHG� E\� FRPSUHKHQGLQJ� UHJLVWU\� OD\RXWV�� HTXLSPHQW� DQG� ZRUN¿�RZ� WKURXJK� QRQ�
SDUWLFLSDWLYH�REVHUYDWLRQV�

7KH� TXHVWLRQQDLUH�� LQWHUYLHZ� VFKHGXOH� DQG� REVHUYDWLRQ� JXLGHV� ZHUH� UHYLHZHG� E\� WKH�
¾�HOG�JXLGH�DQG�WZR�SHHU�SURIHVVLRQDOV�IRU�FODULW\��FRQWHQW�DQG�FULWHULRQ�YDOLGLW\��7KH�RYHUDOO�
LQVWUXPHQW�SUH�WHVW�UHOLDELOLW\�FRHI¾�FLHQW�ZDV������DIWHU�WKH�FRPPHQWV�ZHUH�LQFRUSRUDWHG�DQG�
RI�WKH�YDULDEOH�VSHFL¾�F�ZHUH�DOO�DERYH�����DV�VKRZQ�LQ�7DEOH����ZKLFK�SURYHG�WKH�LQVWUXPHQW�
UHOLDEOH�

7DEOH����5HOLDELOLW\�6WDWLVWLFV

9DULDEOH &URQEDFKµV�$OSKD 1R��RI�,WHPV 9DOLG�FDVHV����

,&7�XVDJH ��� � ����

,&7�DFFHVVLELOLW\ ��� � ����

5HFRUG�0DQDJHPHQW�3UDFWLFHV ��� �� ����

6RXUFH��3UH�WHVW�LQVWUXPHQW

4XDQWLWDWLYH�GDWD�IURP�WKH�VWUXFWXUHG�TXHVWLRQQDLUH�ZHUH�H[DPLQHG��FRGHG�DQG�WKH�UHVSRQVHV�
ZHUH�FDSWXUHG�DQG� WKHQ�DQDO\]HG�XVLQJ�6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV� �6366�� WRRO�
LQWR�IUHTXHQF\�GLVWULEXWLRQV��FURVV�WDEXODWLRQV��EL�YDULDWH�FRUUHODWLRQV�DQG�OLQHDU�UHJUHVVLRQV��
2Q�WKH�RWKHU�KDQG��TXDOLWDWLYH�GDWD�IURP�WKH�LQWHUYLHZV�DQG�RSHQ�HQGHG�TXHVWLRQV�IURP�WKH�
TXHVWLRQQDLUH� ZHUH� HGLWHG�� H[DPLQHG� DQG� JURXSHG� WR� JHQHUDWH� FRPPRQ� WKHPHV� UHODWHG� WR�
REMHFWLYHV�RI�WKH�VWXG\��7KH�WKHPHV�ZHUH�WKHQ�SUHVHQWHG�DQG�LQWHUSUHWHG�LQ�VXSSRUW�RI�RU�DJDLQVW�
WKH�RXWFRPHV�RI�WKH�TXDQWLWDWLYH�GDWD�

'LVFXVVLRQ�RI�UHVXOWV

5HVSRQVH�UDWH�DQG�EDFNJURXQG�LQIRUPDWLRQ

2XW�RI�����SHRSOH�VDPSOHG�����UHVSRQGHG��JLYLQJ�D�UHVSRQVH�UDWH�RI������SHUFHQW��%DFNJURXQG�
LQIRUPDWLRQ� FDSWXUHG�RQ� WKH� UHVSRQGHQWV� LQFOXGHV�JHQGHU�� OHYHOV� RI� HGXFDWLRQ�� GHSDUWPHQWV�
DQG�\HDUV� LQ�VHUYLFH��:KLOH� ��������SHUFHQW�RI� WKH� UHVSRQGHQWV�ZHUH�PDOH�� ��������SHUFHQW�
ZHUH� IHPDOH�� DQG� ��� ��� SHUFHQW�� RI� WKHP� GLG� QRW� LQGLFDWH� WKHLU� JHQGHU��2XW� RI� WKH� ���� ���
������SHUFHQW��RI�WKH�UHVSRQGHQWV�KDG�D�%DFKHORUµV�GHJUHH�����������SHUFHQW��KDG�D�0DVWHUµV�
GHJUHH�����������SHUFHQW��KDG�GLSORPD�HGXFDWLRQ��7HQ�����SHUFHQW��KDG�D�SRVWJUDGXDWH�GLSORPD��
ZKLOH���������SHUFHQW��KDG�D�FHUWL¾�FDWH�DQG�GLG�QRW�LQGLFDWH�WKHLU�OHYHOV�RI�HGXFDWLRQ��2Q�WKH�
RWKHU�KDQG��RQH� �����SHUFHQW��RI� WKH� UHVSRQGHQWV�KDG�$&&$��RUGLQDU\�DQG�DGYDQFHG� OHYHOV�
RI� HGXFDWLRQ��$OVR�� DFFRUGLQJ� WR� VWDWLVWLFV�� ��� ������ SHUFHQW�� RI� WKH� UHVSRQGHQWV� KDG� VSHQW�
����\HDUV�DQG������\HDUV� LQ�VHUYLFH��(OHYHQ�������SHUFHQW��KDG�ZRUNHG�IRU�������\HDUV�����
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������SHUFHQW��KDG�ZRUNHG�IRU�������\HDUV�DQG���������SHUFHQW��KDG�ZRUNHG�IRU�RYHU����\HDUV��
7KHVH�VWDWLVWLFV�WKHUHIRUH�MXVWLI\�WKH�LQYROYHPHQW�RI�ERWK�VH[HV��YDULRXV�HGXFDWLRQ�OHYHOV�DQG�
H[SHULHQFHV�LQ�WKH�SXEOLF�VHUYLFHV�LQ�WKH�VWXG\��7KH�UHVSRQGHQWV�DOVR�ZRUNHG�LQ�GHSDUWPHQWV�
DQG�VHFWLRQV�RI�DGPLQLVWUDWLRQ��FRPPXQLW\�GHYHORSPHQW��HGXFDWLRQ��KHDOWK��¾�QDQFH��QDWXUDO�
UHVRXUFHV��SURGXFWLRQ�DQG�ZRUNV��DPRQJ�RWKHUV�

(IIHFW�RI�,&7�RQ�503V�LQ�/*V

0XOWLSOH�UHJUHVVLRQ�RXWSXW�RI�WKH�FKDOOHQJHV�RI�,&7�SHUVSHFWLYHV��XWLOL]DWLRQ�DQG�DFFHVVLELOLW\��
RQ� 503V� VKRZV� 5�  � ������ L�H�� WKH� FRUUHODWLRQ� FRHI¾�FLHQW� DIWHU� DOO� LQWHU�FRUUHODWLRQV� DUH�
DFFRXQWHG�IRU��5��� WKH�YDULDQFH�DFFRXQWHG�IRU� LQ�503V�E\�,&7�SHUVSHFWLYHV�ZDV� ������7KLV�
PHDQV�WKDW�WKH�FKDOOHQJHV�RI�,&7�SHUVSHFWLYHV�H[SODLQHG�RQO\������SHUFHQW�RI�WKH�YDULDQFH�RQ�
WKH�503V�ZKLOH�WKH������SHUFHQW�YDULDELOLW\�ZDV�GXH�WR�IDFWRUV�QRW�FRQVLGHUHG�E\�WKLV�VWXG\��
7KXV��WKH�FXPXODWLYH�%HWD�� ��FRHI¾�FLHQW�EHWZHHQ�,&7�SHUVSHFWLYHV�DQG�503V�ZDV�QHJDWLYH��
EXW�VWDWLVWLFDOO\�VLJQL¾�FDQW�� � ��������7KLV�PHDQV�,&7�SHUVSHFWLYHV�KDYH�VWDWLVWLFDO�VLJQL¾�FDQW�
LQ¿�XHQFH�RQ�503V�LQ�/*V��EXW�PD\�QRW�VWURQJO\�UHVXOW�LQWR�LQFUHDVHG�HI¾�FLHQF\�� � ��������W�
 ��������� ������

&KDOOHQJHV�RI�,&7�XVDJH�DQG�503V

'HVFULSWLYH�VWDWLVWLFV�RI� WKH�FKDOOHQJHV�RI�,&7�XVDJH�GLPHQVLRQ�LV�SUHVHQWHG�LQ�7DEOH���DQG�
DQDO\]HG�DV�XQGHU��

7DEOH����&KDOOHQJHV�RI�,&7�8VDJH�LQ�/RFDO�*RYHUQPHQWV�

)UHTXHQFLHV

4XHVWLRQQDLUH�,WHPV� 6' ' 1 $ 6$ 15

7KHUH�LV�VRIWZDUH�GHGLFDWHG�WR�PDQDJHPHQW�RI�RXU�UHFRUGV�
V\VWHP

�� �� �� �� � �

2XU�UHJLVWU\�XVHV�WKH�75,0�VRIWZDUH�IRU�UHWULHYLQJ�¾�OHV �� �� �� � � �

,�ZDV�WUDLQHG�LQ�WKH�XVH�RI�75,0�VRIWZDUH �� �� �� � � �

,�XVH�D�FRPSXWHU�IRU�RI¾�FLDO�ZRUN�RQ�GDLO\�EDVLV �� �� �� �� �� �

(YHU\�RI¾�FLDO�DW�OHDVW�XVH�FRPSXWHU�IRU�SHUIRUPLQJ�WKHLU�
GDLO\�GXWLHV

�� �� �� �� �� �

7KH�OHYHO�RI�,&7�VNLOOV�LV�YHU\�JRRG�DPRQJ�RXU�HPSOR\HHV �� �� �� �� � �

([LVWLQJ�HPSOR\HHV�DUH�DOZD\V�HDJHU�WR�XVH�,&7�IDFLOLWLHV�
DYDLODEOH

� �� �� �� �� �

6RXUFH��3ULPDU\�GDWD

:KHUH��6'� �VWURQJO\�GLVDJUHH��'� �GLVDJUHH��1� �QHXWUDO��$� �DJUHH��6$� �VWURQJO\�DJUHH�DQG�
15� �QRQ�UHVSRQVH�

7KHUH� ZHUH� QR� UHFRUGV� PDQDJHPHQW� V\VWHPV� H[LVWLQJ� LQ� WKH� /*� UHJLVWULHV�� DFFRUGLQJ� WR�
��� SHUFHQW� UHVSRQGHQWV��ZKLOH� RQO\� ��� SHUFHQW� DJUHHG�� (YHQ�75,0� VROXWLRQ�ZDV� QRW� XVHG�
DFFRUGLQJ�WR����SHUFHQW�RI�WKHP��ZKLOH�RQO\���SHUFHQW�DJUHHG�WR�WKLV��$OVR����SHUFHQW�RI�WKH�
VWDII�ZHUH�QRW�WUDLQHG�LQ�XVLQJ�75,0��ZKLOH�RQO\���SHUFHQW�ZHUH�WUDLQHG��%XW����SHUFHQW�RI�WKH�
UHVSRQGHQWV�ZHUH�XVLQJ�FRPSXWHUV�IRU�RI¾�FLDO�ZRUN�RQ�GDLO\�EDVLV��ZKLOH����SHUFHQW�VDLG�WKH\�
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ZHUH�QRW��DQG����SHUFHQW�ZHUH�QHXWUDO��$FFRUGLQJO\�����SHUFHQW�RI�WKHP�GLVDJUHHG�WKDW�HYHU\�
RI¾�FLDO�XVHG�FRPSXWHUV�IRU�GDLO\�GXWLHV��ZKLOH����SHUFHQW�VDLG�WKH\�DFWXDOO\�GLG��6R��,&7�VNLOOV�
DPRQJ�/*�HPSOR\HHV�ZHUH�QRW�JRRG��DFFRUGLQJ�WR����SHUFHQW�UHVSRQVHV��ZKLOH����SHUFHQW�VDLG�
WKDW�WKH\�KDG�JRRG�,7�VNLOOV��+RZHYHU�����SHUFHQW�RI�WKHP�ZHUH�HDJHU�WR�XVH�WKH�DYDLODEOH�,&7�
IDFLOLWLHV��ZKLOH����SHUFHQW�GLVDJUHHG�ZLWK�WKLV�DQG����SHUFHQW�RI�WKHP�ZHUH�QHXWUDO�

6LPLODUO\�� IURP� REVHUYDWLRQV�� WKHUH� ZDV� QR� UHFRUGV� PDQDJHPHQW� VROXWLRQ�� LQFOXGLQJ�
75,0�LQ�DOPRVW�DOO�WKH�/*V�H[FHSW�IRU�D�WDLORU�PDGH�SURJUDPPH�LQ�:DNLVR�'LVWULFW��(YHQ�WKLV�
ZDV�DQ�LQQRYDWLRQ�E\�WKH�3ULQFLSDO�3HUVRQQHO�2I¾�FHU�ZLWK�UXGLPHQWDU\�PRGXOHV�IRU�FDSWXULQJ�
EDVLF� SHUVRQQHO� UHFRUGV� GHWDLOV��75,0� VROXWLRQ� LQVWDOOHG� LQ� DOO� H[LVWLQJ� GLVWULFWV� GXULQJ� WKH�
GHFHQWUDOL]DWLRQ�SURFHVV�ZDV�QR�PRUH�H[FHSW�LQ�0R/*��,W�ZDV�RYHUWDNHQ�E\�REVROHVFHQFH�DQG�
ODFN�RI�IXQGV�WR�VXVWDLQ�VXEVFULSWLRQV�DQG�OLFHQVHV�WKDW�ZHUH�EH\RQG�WKH�VFRSH�RI�WKH�/*V��%XW�
DW�WKH�WLPH�RI�WKH�VWXG\��JRYHUQPHQW�ZDV�UROOLQJ�RXW�WKH�,QWHJUDWHG�3HUVRQQHO�3D\UROO�6\VWHPV�
�,336���WKXV�SRVLQJ�WKH�FKDOOHQJH�RI�FRQWLQXLW\�DQG�VXVWDLQDELOLW\�RI�V\VWHPV�

6LPLODUO\��FRPSXWHU�VNLOOV�DW�/*V�ZDV�YHU\�ORZ��'HVSLWH�DYDLODELOLW\�RI�PDQ\�FRPSXWHUV�
LQ�RI¾�FHV��NQRZOHGJH�RI�GLIIHUHQW�DSSOLFDWLRQV�ZDV�SRRU��)HZHU�H[LVWLQJ�VWDII�KDG�NQRZOHGJH�
RI�75,0�DV�PRVW�RI�WKH�WUDLQHG�UHFRUGV�DQG�SHUVRQQHO�VWDII�PRYHG�RQ�RU�UHWLUHG��)RU�H[DPSOH��
RQH� LQWHUYLHZHH� REVHUYHG�� ²,&7� VNLOOV� DUH� LQDGHTXDWH� DPRQJ�/*� VWDII³�� DQG� DQRWKHU� VDLG�
²:H�VWLOO�KDYH�ELJ�JDS�LQ�XVDJH�RI�,&7�LQ�WKH�GLVWULFWV�VR�,&7�WUDLQLQJ�LV�QHHGHG��HVSHFLDOO\�
LQ�SURJUDPV�WKDW�SURPRWH�JRRG�503V��OLNH�75,0�DQG�$/,&(³��$/,&(�LQ�DQRWKHU�FRPPRQO\�
XVHG�UHFRUGV�DQG�LQIRUPDWLRQ�PDQDJHPHQW�VROXWLRQ�

5HJUHVVLRQ�PRGHO�EHWZHHQ�,&7�XVDJH�DQG�503V�UHYHDOHG�5� ������DQG�5�� �������WKH�
YDULDQFH�DFFRXQWHG�IRU�LQ�503V�E\�,&7�XVDJH��7KLV�PHDQV������SHUFHQW�YDULDELOLW\�LQ�503V�
ZDV�GXH�WR�IDFWRUV�RXWVLGH�WKH�VFRSH�RI�WKLV�VWXG\�DV�,&7�XVDJH�H[SODLQV�RQO\������SHUFHQW��
$OVR� �FRHI¾�FLHQW�EHWZHHQ�,&7�XVDJH�DQG�503V�ZDV�QHJDWLYH�EXW�VWDWLVWLFDOO\�VLJQL¾�FDQW�DW�
 ��������7KLV�PHDQV�503V�LQ�/*V�GRHV�QRW�LPSURYH�GXH�WR�LQFUHDVHG�,&7�XVDJH�� � ������

��
W� ��������� ������

7KLV�¾�QGLQJ�DJUHHV�ZLWK�,507D���������WKDW�LQIRUPDWLRQ�WHFKQRORJLHV�HQKDQFH�¿�H[LELOLW\�
LQ� WKH� FUHDWLRQ�� VWRUDJH�� XVDJH� DQG�PDQDJHPHQW� RI� LQIRUPDWLRQ� DQG� UHFRUGV� VR� WKDW� SROLF\�
PDNHUV�FDQ�PDNH�LQIRUPHG�GHFLVLRQV�TXLFNO\�DQG�HI¾�FLHQWO\��%XW�LW�FRQWUDGLFWV�,507X��������
WKDW� ,&7� LPSURYHV� LQIRUPDWLRQ� KDQGOLQJ� DQG� DOORZV� IRU� WKH� VSHHG\� UHWULHYDO� RI� HOHFWURQLF�
UHFRUGV� DQG� LQIRUPDWLRQ� WKURXJK� HOHFWURQLF� VHDUFK� IDFLOLWLHV� DQG� WKXV� TXDOLW\� RI� VHUYLFH��
,507P��������DOVR�REVHUYHV�WKDW�WKURXJK�,&7�XVDJH��RUJDQL]DWLRQV�DUH�DEOH�WR�HFRQRPL]H�LQ�
WHUPV�RI�VWRUDJH�VSDFH��DV�FRPSXWHU�V\VWHPV�FDQ�VWRUH�ODUJH�YROXPHV�RI�GDWD�LQ�VPDOO�SK\VLFDO�
VSDFH��WKXV�HDVLQJ�RI¾�FH��VKHOYHV��¾�OLQJ�FDELQHWV�DQG�VWRUDJH�ER[HV�VSDFHV��7KXV��,&7�XVDJH�
RQ�LWV�RZQ�GRHV�QRW�ZDUUDQW�SURSHU�UHFRUGV�JHQHUDWLRQ��FODVVL¾�FDWLRQ��VWRUDJH��XWLOL]DWLRQ�DQG�
GLVSRVDO��EXW�SURIHVVLRQDOLVP�RQ�WKH�SDUW�RI�WKH�UHFRUGV�VWDII�FRPELQHG�ZLWK�DSSURSULDWH�XVDJH�
RI�,&7�LQIUDVWUXFWXUH�GRHV�
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&KDOOHQJHV�RI�,&7�DFFHVVLELOLW\�DQG�503V

'HVFULSWLYH�VWDWLVWLFV�RI�WKH�FKDOOHQJHV�RI�,&7�DFFHVVLELOLW\�GLPHQVLRQ�LV�SUHVHQWHG�LQ�7DEOH���
DQG�DQDO\]HG�DV�XQGHU�

7DEOH����&KDOOHQJHV�RI�,&7�$FFHVVLELOLW\�LQ�/RFDO�*RYHUQPHQWV�

)UHTXHQFLHV
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&RPSXWHU�V��DUH�DYDLODEOH�LQ�WKH�UHFRUGV�VHFWRU � �� �� �� �� �

&RPSXWHU�DFFHVVRULHV�OLNH�SULQWHU�LV�DYDLODEOH�IRU�XVH�LQ�WKH�
UHJLVWU\

� �� �� �� �� �

75,0�VRIWZDUH�LV�IXOO\�IXQFWLRQDO�LQ�P\�ORFDO�JRYHUQPHQW �� �� �� � � �

6NLOOHG�,7�VWDII�DUH�DOZD\V�LQ�SODFH�WR�JLYH�VXSSRUW�LQ�FDVH�
RI�QHHG

�� �� �� �� � �

:H�KDYH�FRPSXWHUV�IRU�HYHU\�RI¾�FHU�LQ�ORFDO�JRYHUQPHQW��
PLQLVWU\

�� �� �� �� � �

2XU�RI¾�FH�FRPSXWHUV�DUH�IXOO\�QHWZRUNHG �� �� �� � � �

2I¾�FLDO�UHFRUGV�DUH�DFFHVVLEOH�WKURXJK�RXU�QHWZRUNV �� �� � � � �

3HUFHLYHG�EHQH¾�WV�PDNH�LW�HDV\�IRU�XV�WR�EX\�DQG�XVH�,&7�
IDFLOLWLHV

�� �� �� �� � �

6RXUFH��3ULPDU\�GDWD

.H\��6'� �VWURQJO\�GLVDJUHH��'� �GLVDJUHH��1� �QHXWUDO��$� �DJUHH��6$� �VWURQJO\�DJUHH�DQG�
15� �QRQ�UHVSRQVH�

7KH�PDMRULW\����SHUFHQW�RI�WKH�UHVSRQGHQWV�DJUHHG�WR�DFFHVVLQJ�FRPSXWHUV�LQ�UHJLVWULHV�RI�/*V��
ZKLOH����SHUFHQW�VDLG�RWKHUZLVH��$OVR�����SHUFHQW�KDG�SULQWHUV�DQG�VFDQQHUV�LQ�WKHLU�UHJLVWULHV�
DQG����SHUFHQW�GLG�QRW�KDYH��ZKLOH����SHUFHQW�ZHUH�QHXWUDO��7KLV�¾�QGLQJ�DJUHHV�ZLWK�,507X�
�������WKDW�WRGD\�HYHQ�JRYHUQPHQWV�LQ�OHVV�GHYHORSHG�FRXQWULHV�DUH�LQVWDOOLQJ�FRPSXWHUV�LQ�
UXUDO�FRPPXQLWLHV�VR�WKDW�WKH�FLWL]HQV�FDQ�NHHS�DEUHDVW�ZLWK�JRYHUQPHQW�DFWLYLWLHV�DQG�ZRUOG�
HYHQWV��2QH�LQWHUYLHZHH�REVHUYHG��²ª�DSDUW�IURP�SODQQLQJ�GHSDUWPHQW�DQG�IHZ�RWKHUV�WKDW�
UHDVRQDEO\�DFFHVV�FRPSXWHUV��WKH�UHVW�RI�/*�GHSDUWPHQWV�DUH�LQ�GLUH�QHHG�RI�,&7�LQIUDVWUXFWXUH³�

$FFHVV�WR�IXQFWLRQDO�75,0�VROXWLRQ�ZDV�QRW�WUXH�WR����SHUFHQW�UHVSRQGHQWV��RQO\���SHUFHQW�
DFFHVVHG�LW��6LPLODUO\�����SHUFHQW�RI�WKHP�KDG�QR�VNLOOHG�,7�VWDII�JLYLQJ�VXSSRUW�WR�WKH�/*V�
,&7�LQIUDVWUXFWXUH��EXW����SHUFHQW�VDLG�WKH\�KDG�DQG����SHUFHQW�ZHUH�QHXWUDO��$Q�LQWHUYLHZHH�
REVHUYHG��²75,0�LV�QRW�LQVWDOOHG�LQ�:DNLVR�DQG�,&7�HTXLSPHQW�PD\�EH�DFFHVVLEOH�EXW�RI¾�FHUV�
ZKR�XVH�WKHP�WHQG�WR�SHUVRQDOL]H�WKHP�³�,Q�IDFW�:DNLVR�KDG�QR�75,0�VROXWLRQ�EHFDXVH�LW�ZDV�
D�QHZ�GLVWULFW��DQG�DOO�WKH�QHZHU�GLVWULFWV�FUHDWHG�DIWHU�WKDW�SURMHFW�VXIIHUHG�WKH�VDPH�IDWH�

2Q� WKH� RWKHU� KDQG�� ��� SHUFHQW� /*V� DQG�0R/*� RI¾�FHUV� KDG� QR� DFFHVV� WR� FRPSXWHUV��
RQO\����SHUFHQW�KDG�DFFHVV�DQG����SHUFHQW�ZHUH�QHXWUDO��$OVR�����SHUFHQW�VDLG�WKH�FRPSXWHUV�
LQ�/*V�ZHUH�QRW�QHWZRUNHG��ZKLOH�RQO\���SHUFHQW�QRWHG�WKDW�WKH�FRPSXWHUV�ZHUH�QHWZRUNHG��
7KH�PDMRULW\� ����SHUFHQW��RI� UHVSRQGHQWV� VDLG�RI¾�FLDO� UHFRUGV�ZHUH�QRW� DFFHVVLEOH� WKURXJK�
FRPSXWHU�QHWZRUNV��DQG�RQO\���SHUFHQW�DJUHHG�WR�WKLV��%XW����SHUFHQW�RI�WKHP�GLVDJUHHG�WKDW�
WKH�SHUFHLYHG�EHQH¾�WV�PDGH�LW�HDV\�IRU�/*V�WR�EX\�DQG�XVH�,&7�IDFLOLWLHV�����SHUFHQW�DJUHHG�
DQG����SHUFHQW�ZHUH�QHXWUDO�
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6LPLODUO\�� DFFRUGLQJ� WR� P\� REVHUYDWLRQV�� DOO� WKH� UHJLVWULHV� KDG� FRPSXWHUV�� VRPH� KDG�
SULQWHUV�DQG�VFDQQHUV��WKH�75,0�VROXWLRQ�ZDV�QRW�DYDLODEOH�DQG�FRPSXWHUV�ZHUH�QRW�QHWZRUNHG��
75,0�ZDV�RQO\�DYDLODEOH�LQ�DQ�REVROHWH�XQXVHG�FRPSXWHU�LQ�0R/*�DQG�,&7�VXSSRUW�SHUVRQQHO�
ZHUH�QRW�DYDLODEOH�LQ�PDQ\�/*V��VDYH�IRU�WKH�PLQLVWU\��KHQFH�PDNLQJ�LW�GLI¾�FXOW�WR�VHUYLFH�DQG�
VXSSRUW�WKH�,&7�LQIUDVWUXFWXUH��6LQFH�UHFRUGV�PDQDJHPHQW�VHUYLFHV�ZHUH�QRW�DXWRPDWHG�DQG�
FRPSXWHUV�QRW�QHWZRUNHG��LW�ZDV�GLI¾�FXOW�WR�VKDUH�DFFHVV�RI¾�FLDO�UHFRUGV�ZLWKLQ�DQG�DFURVV�/*V�
HOHFWURQLFDOO\��$Q�LQWHUYLHZHH�VDLG��²,&7�IDFLOLWLHV�DUH�IDLUO\�DFFHVVLEOH�WKRXJK�QRW�QHWZRUNHG�
DQG�QR�UHFRUGV�PDQDJHPHQW�V\VWHP�LQ�SODFH�³

5HJUHVVLRQ�PRGHO�EHWZHHQ�WKH�FKDOOHQJHV�RI�,&7�DFFHVVLELOLW\�DQG�503V�VKRZHG�5� �
�����DQG�5�� �������YDULDQFH�DFFRXQWHG�IRU�LQ�503V�E\�,&7�DFFHVVLELOLW\��6R��,&7�DFFHVVLELOLW\�
H[SODLQV�PHUH�����SHUFHQW�YDULDQFH�LQ�503V�LQ�WKH�/*V��ZKLOH������SHUFHQW�YDULDELOLW\�LV�GXH�
WR�IDFWRUV�RXWVLGH�WKLV�VWXG\��7KH� �FRHI¾�FLHQW�ZDV�QHJDWLYH�DQG�VWDWLVWLFDOO\�QRW�VLJQL¾�FDQW�DV�
� �������7KHUH�ZDV�D�QHJDWLYH�EXW�PLQLPDO�UHODWLRQVKLS��PHDQLQJ�WKDW�DFFHVVLELOLW\�RI�,&7�
LQIUDVWUXFWXUH�KDV�QHJOLJLEOH�HIIHFW�RQ�WKH�503V�LQ�/*V�WKDW�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¾�FDQW�DV�
� ��������W� �������� �!����

,&7�DFFHVVLELOLW\�LV�LPSRUWDQW��EXW�WKH�¾�QGLQJV�UHYHDOHG�D�ELJ�JDS�ZLWKLQ�WKH�/*V��$V�PRUH�
FRPSXWHUV�ZHUH�SURYLGHG�WR�WKHP��VXVWDLQDELOLW\�DQG�VXSSRUW�EHFDPH�D�SUREOHP��7KLV�DJUHHV�ZLWK�
,507D��������WKDW�DQ�RUJDQL]DWLRQ�PD\�SURFXUH�WKH�ODWHVW�,&7�LQIUDVWUXFWXUH��EXW�LI�LW�GRHV�QRW�
LPSOHPHQW�SURFHGXUHV�IRU�HQVXULQJ�WKH�ULJKW�503V��WKH�PRQH\�VSHQW�RQ�WKH�V\VWHP�LV�ZDVWHG�

$FFRUGLQJ�WR�,507P���������,&7�LQIUDVWUXFWXUHV�DUH�FRRUGLQDWHG�WHFKQLFDO�IUDPHZRUNV�
WKDW�VXSSRUW�WKH�XVH�RI�FRPSXWHUV�WKURXJKRXW�DQ�RUJDQL]DWLRQ��%XW�LQ�WKH�/*V��,7�SHUVRQQHO�
ZHUH�KDUGO\�DYDLODEOH�DQG�VNLOO�OHYHOV�ZHUH�ORZ��WKHUHIRUH�LW�EHFDPH�GLI¾�FXOW�WR�VHUYLFH�DQG�
VXSSRUW�WKH�,&7�LQIUDVWUXFWXUH�DV�UHTXLUHG��0RUHRYHU��LW�LV�LPSRUWDQW�IRU�WKH�UHFRUGV�VWDII�WR�QRW�
RQO\�XQGHUVWDQG�WKH�EDVLF�IXQGDPHQWDOV�RI�FRPSXWHUV�EXW�DOVR�WR�FRQVLGHU�WKH�LQIUDVWUXFWXUHV�
QHHGHG� WR� VXSSRUW� TXDOLW\� H�UHFRUGV� PDQDJHPHQW�� LQFOXGLQJ� DGHTXDWH� SRZHU� VXSSOLHV� DQG�
QHWZRUNV��EDQGZLGWK�DQG�FRQQHFWLYLW\��WHFKQLFDO�VXSSRUW�DQG�EDFNXS�V\VWHPV��,507X���������
L�H��WKH�HQWLUH�,&7�LQIUDVWUXFWXUH�DQG�SHULSKHUDOV�

,PSOLFDWLRQ�RI�WKH�6WXG\

*RYHUQPHQWV� VKRXOG� UHGXFH� WKH� ,&7� XVDJH� JDS� E\� LPSDUWLQJ� UHOHYDQW�UHTXLVLWH� FRPSXWLQJ�
VNLOOV�WKURXJK�FRQWLQXRXV�WUDLQLQJV�DQG�H[SRVXUHV�WR�LWV�RI¾�FHUV�LQ�RUGHU�WR�HQDEOH�WKHP�KDUQHVV�
WKH�YDULRXV�DGYDQWDJHV�RI�,&7V�DSSOLFDWLRQV�

7KURXJK� WKH� OLQH� PLQLVWU\�� JRYHUQPHQW� VKRXOG� UH�LQWURGXFH� WKH� ,QWHJUDWHG� 5HFRUGV�
0DQDJHPHQW�6\VWHP�DIWHU�H[KDXVWLYH�IHDVLELOLW\�VXUYH\�ZLWK�FRQVLGHUDWLRQ�WR�²2SHQ�6RXUFH�
6\VWHPV³�VLQFH�WKH\�UHTXLUH�PLQLPDO�PDLQWHQDQFH�DGDSWDWLRQ�FRVWV��7KHQ�LW�VKRXOG�LQWHJUDWH�
WKH� H[LVWLQJ� UHFRUGV�PDQDJHPHQW� SODQ� IRU� SDSHU� GRFXPHQWV�ZLWK� H�UHFRUGV� LQ�/*V� DQG� DOO�
VHFWRUV�RI�WKH�HFRQRP\�E\�SURYLGLQJ�DQG�FRQWLQXRXVO\�VXSSRUWLQJ�XSJUDGLQJ�,&7V�

/*V�VKRXOG�DOORFDWH�DQG�VXVWDLQDEO\�PDLQWDLQ�WKH�QHFHVVDU\�WHFKQRORJLFDO�UHVRXUFHV�VXFK�
DV�FRPSXWHUV��SULQWHUV��VFDQQHUV�DQG�GLJLWDO�FDPHUDV�DV�NH\�WRROV�IRU�GLJLWL]DWLRQ�WR�VXSSRUW�
UHFRUGV�PDQDJHPHQW�IXQFWLRQV��7KHQ�GHGLFDWHG�,7�SHUVRQQHO�VKRXOG�EH�UHFUXLWHG�WR�PDQDJH�
DQG�PDLQWDLQ�WKH�LQFUHDVLQJ�,&7�LQIUDVWUXFWXUH�LQ�WKH�/*V�



7KH�8JDQGDQ�-RXUQDO�2I�0DQDJHPHQW�$QG�3XEOLF�3ROLF\�6WXGLHV

&RQFOXVLRQV

:KLOH� WKH� FKDOOHQJHV�RI� ,&7�XVDJH�ZHUH� VWDWLVWLFDOO\� VLJQL¾�FDQW� EXW� QHJDWLYHO\� FRQWULEXWHG�
WR�503V��WKH�FKDOOHQJHV�RI�,&7�DFFHVVLELOLW\�ZDV�QRW�VLJQL¾�FDQW�EXW�DOVR�QHJDWLYHO\�DIIHFWHG�
503V�LQ�/*V�

7KHUH� LV� D� ELJ� ,&7� XVDJH� JDS�ZKHUHE\�� LQ� DGGLWLRQ� WR� YHU\� ORZ� VNLOOV�� SHRSOH� FUHDWH��
PDQDJH�DQG�¾�OH� WKHLU�RZQ�H�GRFXPHQWV��(YHQ� WKRXJK�ZHOO�VWUXFWXUHG� UHFRUGV�PDQDJHPHQW�
SODQV�H[LVW�IRU�SDSHU�GRFXPHQW��RI¾�FHUV�GR�QRW�DGRSW�LW�IRU�WKH�PDQDJHPHQW�RI�H�UHFRUGV�¾�OHV�
DQG�WKH�DSSURSULDWH�UHFRUGV�PDQDJHPHQW�SURJUDPPH�SURYLGHG�ZDV�HLWKHU�QRQ�H[LVWHQW�RU�OD\�
LQ�GLVXVH�GXH�WR�RXWGDWHG�IXQFWLRQDOLWLHV�

6LPLODUO\�� WKH� ,&7� LQIUDVWUXFWXUH� SURYLGHG� GXULQJ� WKH� GHFHQWUDOL]DWLRQ� SURFHVV� ZHUH�
HLWKHU�QRW�DYDLODEOH��RU�WKH�H[LVWLQJ�RQHV�ZHUH�QRW�XSJUDGHG�DQG�LQDFFHVVLEOH�GXH�WR�ODFN�RI�
WHFKQLFDO�VWDII�WR�VHUYLFH�RU�XSJUDGH�WKHP�LQ�WKH�/*V��(YHQ�ZKHQ�WKH�/*�VWDII�ZHUH�ZLOOLQJ�WR�
OHDUQ�DQG�XVH�WKH�LQIUDVWUXFWXUH��PRVW�RI�WKH�V\VWHPV�ZHUH�QRW�IXQFWLRQLQJ�EHFDXVH�RI�ODFN�RI�
VXVWDLQDELOLW\�

5HIHUHQFHV
%XVLQHVV�'LFWLRQDU\��RQOLQH�����������5HWULHYHG�6HSWHPEHU������IURP��KWWS���ZZZ�EXVLQHVVGLFWLRQDU\�

FRP�GH¾�QLWLRQ�UHFRUG�FODVVL¾�FDWLRQ�KWPO

'D\��3��	�.OHLQ��5����������$FFRXQWDELOLWLHV��¾�YH�SXEOLF�VHUYLFHV��/RQGRQ��7DYLVWRFN�3XEOLFDWLRQV��

'HFHQWUDOL]DWLRQ�6HFUHWDULDW����������'HFHQWUDOL]DWLRQ�LQ�8JDQGD��WKH�SROLF\�DQG�LWV�SKLORVRSK\��
.DPSDOD��'HFHQWUDOL]DWLRQ�6HFUHWDULDW�

'HFHQWUDOL]DWLRQ�6HFUHWDULDW����������'HFHQWUDOL]DWLRQ�LQ�8JDQGD��WUDLQHUµV�PDQXDO��.DPSDOD��
0LQLVWU\�RI�/RFDO�*RYHUQPHQW

+3�75,0����������(OHFWURQLF�'RFXPHQW�DQG�5HFRUGV�0DQDJHPHQW�6\VWHP��('506���5HWULHYHG�-XQH�
�����IURP��KWWS���K������ZZZ��KS�FRP�HQWHUSULVH�Z��HQ�VRIWZDUH�LQIRUPDWLRQ�PDQDJHPHQW�
WULP�KWPO

,QWHUQDWLRQDO�5HFRUGV�0DQDJHPHQW�7UXVW��,507�D������������$GGLWLRQDO�UHVRXUFHV�IRU�HOHFWURQLF�
UHFRUGV�PDQDJHPHQW��WUDLQLQJ�LQ�HOHFWURQLF�UHFRUGV�PDQDJHPHQW��/RQGRQ��,507

,QWHUQDWLRQDO�5HFRUGV�0DQDJHPHQW�7UXVW��,507�P�����������0DQDJLQJ�WKH�FUHDWLRQ��XVH�DQG�GLVSRVDO�
RI�HOHFWURQLF�UHFRUGV��WUDLQLQJ�LQ�HOHFWURQLF�UHFRUGV�PDQDJHPHQW���9RO�����/RQGRQ��,507�

,QWHUQDWLRQDO�5HFRUGV�0DQDJHPHQW�7UXVW��,507�X�����������8QGHUVWDQGLQJ�WKH�FRQWH[W�RI�HOHFWURQLF�
UHFRUGV�PDQDJHPHQW��WUDLQLQJ�LQ�HOHFWURQLF�UHFRUGV�PDQDJHPHQW���9RO�����/RQGRQ��,507�

.DOODXV��1��(���DQG�-RKQVRQ��0��0����������5HFRUGV�PDQDJHPHQW���WK�HG��&LQFLQQDWL��2KLR��
6RXWKZHVWHUQ�

0LQLVWU\�RI�-XVWLFH�DQG�&RQVWLWXWLRQ�$IIDLUHV����������7KH�1DWLRQDO�5HFRUGV�DQG�$UFKLYHV�$FW��
.DPSDOD��0LQLVWU\�RI�-XVWLFH�DQG�&RQVWLWXWLRQ�$IIDLUV�

0LQLVWU\�RI�/RFDO�*RYHUQPHQW����������5HFRUGV��GDWD�FROOHFWLRQ�DQG�PDQDJHPHQW�IRU�+LJKHU�/RFDO�
*RYHUQPHQW��SDUWLFLSDQWµV�KDQGERRN��.DPSDOD��0R/*�



$\LDV�+HQU\�$NUD

0LQLVWU\�RI�/RFDO�*RYHUQPHQW����������$�V\QWKHVL]HG�UHSRUW�RQ�VXSSRUW�WR�WKH�QHZ�GLVWULFWV�RQ�UHFRUGV�
DQG�LQIRUPDWLRQ�PDQDJHPHQW��.DPSDOD��0LQLVWU\�RI�/RFDO�*RYHUQPHQW�

1DWLRQDO�$UFKLYHV�DQG�5HFRUGV�6HUYLFH�RI�6RXWK�$IULFD����������0DQDJLQJ�SXEOLF�UHFRUGV�DQG�WKH�
ODZ��:KDW�JRYHUQPHQWDO�ERGLHV�QHHG�WR�NQRZ��5HSXEOLF�RI�6RXWK�$IULFD��'HSDUWPHQW�RI�$UWV�DQG�
&XOWXUH�

1DWLRQDO�$UFKLYHV�RI�6FRWODQG����������0DQDJLQJ�1$6�UHFRUGV��D�JXLGH�IRU�VWDII��,Q�UHFRUGV�
PDQDJHPHQW�SURFHGXUHV�PDQXDO��5HWULHYHG�-XQH������IURP��KWWS���ZZZ�QDV�JRY�XN�
UHFRUG.HHSLQJ�UHFRUGV0DQDJHPHQW�DVS

1RUGLF�&RXQFLO�RI�0LQLVWHUV����������,&7�XVDJH�LQ�WKH�SXEOLF�VHFWRU��D�1RUGLF�PRGHO��'HQPDUN��
1RUGLF�&RXQFLO�RI�0LQLVWHUV�

3DOPHU��0����������5HFRUGV�PDQDJHPHQW�DQG�DFFRXQWDELOLW\�YHUVXV�FRUUXSWLRQ��IUDXG�DQG�
PDODGPLQLVWUDWLRQ��5HFRUGV�0DQDJHPHQW�-RXUQDO��9RO����������������SS��������

3HQQ��,��$���3HQQL[��*��%���&RXOVRQ��-����������5HFRUGV�PDQDJHPHQW�KDQGERRN���QG�HG��%XUOLQJWRQ��
86$��$VKJDWH�

5HDG��-��DQG�*LQQ��0��/����������5HFRUGV�PDQDJHPHQW���WK�HG��8.��7KRPVRQ�6RXWKZHVW�

5REHN��0��)���%URZQ��*��)���DQ�6WHSKHQV��'��2����������,QIRUPDWLRQ�DQG�UHFRUGV�PDQDJHPHQW��
GRFXPHQW�EDVHG�LQIRUPDWLRQ�V\VWHPV���WKHG��1HZ�<RUN��*OHQFRH��0F*UDZ�+LOO

6HNDUDQ��8����������5HVHDUFK�PHWKRGV�IRU�EXVLQHVV��D�VNLOO�EXLOGLQJ�DSSURDFK���WK�HG��1HZ�<RUN��-RKQ�
:LOH\�	�6RQV

7DOH��6��DQG�$OHIDLR��2����������5HFRUGV�PDQDJHPHQW�LQ�GHYHORSLQJ�FRXQWULHV��FKDOOHQJHV�DQG�WKUHDWV�
°�WRZDUGV�UHDOLVWLF�SODQ��,Q�$&$50�1HZVOHWWHU��,VVXH����

7KH�:RUOG�%DQN����������0DQDJLQJ�5HFRUGV�DV�WKH�%DVLV�IRU�(IIHFWLYH�6HUYLFH�'HOLYHU\�DQG�3XEOLF�
$FFRXQWDELOLW\�LQ�'HYHORSPHQW��DQ�,QWURGXFWLRQ�WR�&RUH�3ULQFLSOHV�IRU�6WDII�RI�WKH�:RUOG�%DQN�
DQG�,WV�3DUWQHUV��/RQGRQ��,507�

8JDQGD�1DWLRQDO�&RXQFLO�IRU�6FLHQFH�DQG�7HFKQRORJ\��81&67�����������6WDWXV�RI�,&7�LQ�8JDQGD��
FRXQWU\�UHSRUW�°�6&$1�,&7�SUHOLPLQDU\�EDVHOLQH�VWXG\��.DPSDOD��8JDQGD��81&67

:DPXNR\D��-����������5HFRUGV�DQG�DUFKLYHV�DV�D�EDVLV�IRU�JRRG�JRYHUQDQFH��LPSOLFDWLRQV�DQG�
FKDOOHQJHV�IRU�UHFRUGV�PDQDJHUV�DQG�DUFKLYLVWV�LQ�$IULFD��5HFRUGV�PDQDJHPHQW�MRXUQDO��9RO����
1R���$SULO��/RQGRQ��$VOLE��,0,��SS��������

:HW��6��DQG�'X�7RLW��$����������7KH�FKDOOHQJH�RI�LPSOHPHQWLQJ�D�UHFRUGV�PDQDJHPHQW�V\VWHP�DW�WKH�
QDWLRQDO�HOHFWULFLW\�UHJXODWRU�LQ�6RXWK�$IULFD��5HFRUGV�PDQDJHPHQW�MRXUQDO��9RO����1R����$XJXVW�
������/RQGRQ��$VOLE��,0,�

:LNLSHGLD��RQOLQH�����������5HWULHYHG�$XJXVW������IURP��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�5HFRUGVB
PDQDJHPHQW

=LNPXQG��:��*����������%XVLQHVV�UHVHDUFK�PHWKRGV���WK�HG��1HZ�'HOKL��&HQJDJH�/HDUQLQJ�


