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7KH�3RWHQWLDO�,PSDFW�RI�%ORFNFKDLQ�7HFKQRORJ\�RQ�$XGLW�3UDFWLFH

1DWKDOLH�%UHQGHU�
+(6�62�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV�DQG�$UWV�:HVWHUQ�6ZLW]HUODQG�

0DULRQ�*DXWKLHU�
+(6�62�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV�DQG�$UWV�:HVWHUQ�6ZLW]HUODQG�

-HDQ�+HQU\�0RULQ�
8QLYHUVLW\�RI�*HQHYD�

$UEsU�6DOLKL�
8QLYHUVLW\�RI�*HQHYD�

,Q� WRGD\¶V� GHEDWH� RQ� WKH� SRWHQWLDO� GLVUXSWLYH� HIIHFWV� RI� EORFNFKDLQ�� DXGLW� DQG� FRQWURO� SURIHVVLRQV� DUH�
UDUHO\� LQ� WKH� VSRWOLJKW� DOWKRXJK� DSSOLFDWLRQV� VXFK� DV� VPDUW� FRQWUDFWV� DQG� GLVWULEXWHG� OHGJHUV� FRXOG�
VLJQLILFDQWO\� LPSDFW� WKHP�� :H� FRQGXFWHG� D� VWXG\� EDVHG� RQ� WKH� JURXQGHG� WKHRU\� WR� XQGHUVWDQG� KRZ�
DXGLWRUV� LQ�6ZLW]HUODQG�DQWLFLSDWH� WKH� LPSDFWV�RI� EORFNFKDLQ�RQ� WKHLU� DFWLYLWLHV��%DVHG�RQ�RXU� ILQGLQJV��
WKUHH� K\SRWKHVHV� KDYH� HPHUJHG�� )LUVW�� WKH� SRWHQWLDO� HIIHFW� RI� EORFNFKDLQ� RQ� WKH� SURIHVVLRQ� LV� QRW� IXOO\�
DQWLFLSDWHG�� 6HFRQG�� WKH� SURIHVVLRQ� ZLOO� JR� WKURXJK� D� SDUDGLJP� VKLIW� LQ� WZR� ZD\V�� EHFRPH� PRUH� ,7�
RULHQWHG�DQG�IRUZDUG�ORRNLQJ��)LQDOO\��WKH�SURILOH�RI�WKH�DXGLWRUV�ZLOO�FKDQJH��
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7KH�GLVUXSWLYH�HIIHFW�RI�%ORFNFKDLQ�LV�QRZ�ZLGHO\�UHFRJQL]HG�LQ�WKH�ILQDQFLDO�VHFWRU��ZKLOH�WKH�OHYHO�
RI� DZDUHQHVV� LQ� RWKHU� VHFWRUV� DQG� WKHLU� SURIHVVLRQV� UHPDLQV� ORZ��(OLPLQDWLRQ� RI� LQWHUPHGLDU\� DFWLYLWLHV�
�GLVLQWHUPHGLDWLRQ�� RU� WUDQVIRUPDWLRQV� RI� WKHVH� DFWLYLWLHV� DUH� H[SHFWHG� WR� RFFXU� LQ� DOO� VHFWRUV� RI� WKH�
HFRQRP\� �9RQ� *XQWHQ� DQG� 0DLQHOOL�� ������ 6FKDWVN\� DQG� 0XUDVNLQ�� ������ 6ZDQ�� ������� 7KLV� LV�
SDUWLFXODUO\�ZHOO�LOOXVWUDWHG�LQ�WKH�DXGLW�DQG�FRQWURO�SURIHVVLRQV��,QGHHG��FXUUHQW�WHFKQLFDO�GHYHORSPHQWV��
SURFHVV�DQG�VHUYLFH�LQQRYDWLRQ��DSSOLFDWLRQV�VXFK�DV�VPDUW�FRQWUDFWV�DQG�SXEOLFO\�KHOG�UHJLVWHUV��FRPELQHG�
KDYH� WKH� SRWHQWLDO� WR� UDGLFDOO\� FKDQJH� DXGLW� DQG� FRQWURO� DFWLYLWLHV�� 7KH� WUDQVSDUHQF\�� WUDFHDELOLW\��
LPPXWDELOLW\� DQG� LQWHJUDWLRQ� RI� UXOHV� DQG� SURFHGXUHV� HPEHGGHG� LQWR� WKH� WHFKQRORJ\� LWVHOI� PD\� HQULFK�
SURFHVVHV�DQG� LQIRUPDWLRQ�SURGXFWLRQ� LQ�VXFK�D�ZD\� WKDW�FRQWURO�DQG�DXGLW�SURFHGXUHV�PD\�EH�FKDQJHG�
VLJQLILFDQWO\��RU�HYHQ�EHFRPH�REVROHWH�LQ�VRPH�FDVHV��$W�WKH�VDPH�WLPH��LW�RIIHUV�RSSRUWXQLWLHV�IRU�DXGLWRUV�
WR�UHGHVLJQ�EHVW�SUDFWLFHV��XSGDWH�UXOHV�DQG�SURFHGXUHV��GHILQH�QHZ�VWDQGDUGV�RI�WKH�SURIHVVLRQ�WKDW�FRXOG�
EH�HQFRGHG�ZLWKLQ�WUDQVDFWLRQV�RU�HYHQ�LQQRYDWH�ZLWK�QHZ�YDOXH�DGGHG�VHUYLFHV��
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:KLOH�WKH�³GLVUXSWLYH´�SRWHQWLDO�RI�EORFNFKDLQ�KDV�EHHQ�H[WHQVLYHO\�GHEDWHG��VFLHQWLILF�VWXGLHV�DERXW�
WKH�LPSDFW�RQ�EXVLQHVV�SURFHVVHV�DQG�SURIHVVLRQDO�SUDFWLFHV�UHPDLQ�VFDUFH��:HEHU��HW�DO���������DQG�WKH�
GHYHORSPHQW� RI� EXVLQHVV� PRGHOV� UHPDLQ� SULPDULO\� DVVRFLDWHG� WR� WKH� ILQDQFLDO� VHFWRU� �H�J�� IRU� WKH� ILUVW�
VHPHVWHU�RI������WKH�JOREDO�LQYHVWPHQW�LQ�ILQWHFK�FRPSDQLHV�±�DFURVV�YHQWXUH�FDSLWDO��SULYDWH�HTXLW\�DQG�
PHUJHUV�DQG�DFTXLVLWLRQV���KLWV�������ELOOLRQ�ZKLFK�LV�ZHOO�DERYH�����¶V�WRWDO�LQYHVWPHQW�UHVXOWV��.30*��
��������7KXV�� WKH�DFDGHPLF�DQG�SURIHVVLRQDO� OLWHUDWXUH�PDLQO\�SUHVHQWV� WZR�NLQGV�RI�FRQWULEXWLRQV�DERXW�
EORFNFKDLQ��

L� DGYDQWDJHV� DQG� SLWIDOOV� RI� EORFNFKDLQ� WHFKQRORJ\� ERWK� IURP� D� WHFKQLFDO� DQG� EXVLQHVV�
SHUVSHFWLYH��DQG�

LL� EXVLQHVV�DSSOLFDWLRQV�PDLQO\�IRFXVLQJ�RQ�FU\SWRFXUUHQFLHV��VPDUW�FRQWUDFWV��DQG�WUDFHDELOLW\�DW�
ODUJH��

,Q� WKLV� FRQWH[W�� FRPSOLDQFH�� FRQWURO�� DQG� DXGLW� DFWLYLWLHV� KDYH� EHHQ� QHJOHFWHG� LQ� WKH� DFDGHPLF� DQG�
VFLHQWLILF�FRPPXQLW\�LQ�DQDO\]LQJ�WKHLU�GHYHORSPHQWV�RU�SURSRVLQJ�QHZ�EXVLQHVV�SURFHVVHV�DQG�VHUYLFHV��

7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�H[SORUH�WKH�SHUFHSWLRQ�RI�ILQDQFLDO�DXGLWRUV�DQG�,QIRUPDWLRQ�6\VWHPV�
�,6�� DXGLWRUV� ZRUNLQJ� LQ� DXGLW� ILUPV� RI� GLIIHUHQW� VL]H� LQ� 6ZLW]HUODQG� RQ� KRZ� WKH� XVH� RI� EORFNFKDLQ�
WHFKQRORJ\�FRXOG�LPSDFW�SUDFWLFHV�LQ�WKH�DXGLW�SURIHVVLRQ��

7KH� LQQRYDWLYH� SRLQW� RI� WKLV� VWXG\� FDQ� EH� WLHG� WR� WKH� IRFXV� RQ� WKH� DXGLW� SURIHVVLRQ� DQG� PRUH�
VSHFLILFDOO\� RQ� WKH� YLHZ� RI� SURIHVVLRQDOV� LQ� SUDFWLFH� UHJDUGLQJ� WKH� SRWHQWLDO� LPSDFWV� RI� EORFNFKDLQ�
WHFKQRORJ\� RQ� WKHLU� GDLO\�ZRUN� DQG� SURIHVVLRQ� DV� WKLV� VHFWRU� LV� FXUUHQWO\� XQGHU�UHVHDUFKHG� GHVSLWH� WKH�
VLJQLILFDQW�GLVUXSWLYH�SRWHQWLDO��

7KH� QH[W� VHFWLRQ� UHYLHZV� WKH� OLWHUDWXUH� DQG� UHODWHG� ZRUN�� 6HFWLRQ� WZR� GHVFULEHV� WKH� UHVHDUFK�
PHWKRGRORJ\��7KH�UHVHDUFK�UHVXOWV�DQG�GLVFXVVLRQ�DUH�SUHVHQWHG�LQ�VHFWLRQ�WKUHH��6HFWLRQ�IRXU�FRQFOXGHV�
WKH�SDSHU�ZLWK�FXUUHQW�DQG�IXWXUH�ZRUN��
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%ORFNFKDLQ�WHFKQRORJ\�LV�D�GLVWULEXWHG�GDWD�VWUXFWXUH��RU�OHGJHU��LQ�ZKLFK�WUDQVDFWLRQV�DUH�UHFRUGHG�LQ�
DSSHQG�RQO\�PRGH�DQG�YHULILHG�WKURXJK�FRQVHQVXV�DOJRULWKPV��(UEJXWK�DQG�0RULQ���������,Q�RWKHU�ZRUGV��
LW� LV� ³D� GLVWULEXWHG� JHQHUDO� OHGJHU� UHFRUGLQJ� WKDW� D� WUDQVDFWLRQ� KDSSHQHG��ZKHQ� LW� KDSSHQHG� DQG� WKDW� LW�
KDSSHQHG�FRUUHFWO\��ZLWKRXW�H[SRVLQJ�DQ\�FRQILGHQWLDO�GHWDLOV�DERXW�WKH�VXEMHFW�RU�WKH�SDUWLHV¶�LQYROYHG´�
DQG� FRQVLVWV� RI� D� VRIWZDUH� SURWRFRO� RI� LWV� RZQ� �.HKRH�� HW� DO��� ������� 7KHVH� V\VWHPV� NHHS� UHFRUGV� RI�
RZQHUVKLS� DQG� WUDQVDFWLRQ� WLPHVWDPSV�� HOLPLQDWLQJ� WKH� SRVVLELOLW\� RI� GLJLWDO� FRS\LQJ� DQG�� WKXV�� GRXEOH�
VSHQGLQJ��)DUHOO��������7VLOLGRX�DQG�)RURJORX��������/HH�.XR�&KXHQ��*XR�DQG�:DQJ���������

%ORFNFKDLQ� WHFKQRORJ\�DOVR�RIIHUV�XVHUV� WKH�IHDWXUH� WR�PDNH� WUDQVDFWLRQV� LUUHYRFDEOH� �LPPXWDELOLW\��
WKXV�LQFUHDVLQJ�DFFXUDF\�DQG�WUXVWZRUWKLQHVV�RI�UHFRUGV��/HPLHX[��������:HVSUD��������ZKLOH�DW�WKH�VDPH�
WLPH�VLPSOLI\LQJ�EDFN�RIILFH�SURFHVVHV��%ORFNFKDLQ�PDNHV�LW�SRVVLEOH�WR�WLH�D�VHW�RI�UXOHV�RU�SURFHGXUHV�WR�
VSHFLILF� WUDQVDFWLRQV� WR� VWDQGDUGL]H� SURFHVV� DFWLYLWLHV�� 7KH� IHDWXUHV� RI� WKLV� WHFKQRORJ\�� LQ� SDUWLFXODU� LWV�
WUDQVSDUHQF\�DQG�GLVWULEXWHG�FRQVHQVXV�DSSURDFK��6LOYHUEHUJ��HW�DO���������DUH�H[SHFWHG�WR�IXQGDPHQWDOO\�
FKDQJH�FXUUHQW�EXVLQHVV�PRGHOV��SUDFWLFHV��DQG�SURIHVVLRQV�WR�DFKLHYH�D�³VKDULQJ�HFRQRP\�DQG�GLVWULEXWHG�
WUXVW´�DFFRUGLQJ�WR�WKH�:RUOG�(FRQRPLF�)RUXP��%UHFKOEXKO���������

)URP� D� FRQFHSWXDO� SHUVSHFWLYH�� EORFNFKDLQ� WHFKQRORJ\� SURYLGHV� D� VHULHV� RI� IHDWXUHV�� ZKLFK� FDQ�
UHYROXWLRQL]H�VRPH�RI�WKH�H[LVWLQJ�DUFKLWHFWXUHV�LQ�WKH�GLJLWDO�EXVLQHVV�ZRUOG��7KLV�WUDQVSDUHQW�GLVWULEXWHG�
GDWDEDVH�UHFRUGV�HDFK�QHWZRUN¶V�XVHU� LQWHUYHQWLRQ�DQG�DOORZV�HQFRGLQJ�UXOHV�DQG�SURFHGXUHV�ZLWKLQ� WKH�
SODWIRUP�DW� WKH� WUDQVDFWLRQ�OHYHO�� ,W�DOORZV�EXVLQHVV�HQWHUSULVHV� WR�FUHDWH�DQG�UXQ�DSSOLFDWLRQV�DV�ZHOO�DV�
FRQGXFW�EXVLQHVV�ZLWKRXW�D�FHQWUDO�DXWKRULW\�RU�VHUYHU�DV�D�FRQWURO�SRLQW��7UXVWHG�7KLUG�3DUWLHV��� ,Q� WKLV�
UHJDUG��EORFNFKDLQ�WHFKQRORJ\�KHOSV�EXVLQHVVHV�FUDIW�DSSOLFDWLRQV�DQG�FRQGXFW�WUDQVDFWLRQV��ZKLFK�FDQ�EH�
VHOI�H[HFXWLQJ� DQG� DXWRQRPRXV� DW� WKH� VDPH� WLPH� �'X3RQW� DQG� 0DXUHU�� ������� 7KH� DXWRQRPRXV��
GHFHQWUDOL]HG� DQG� VHFXUHG� FDSDELOLWLHV� FKDUDFWHUL]LQJ� EORFNFKDLQ� WHFKQRORJ\� FDQ� KHOS� LQ� UHGHILQLQJ� WKH�
IRXQGDWLRQDO�SDWWHUQV�RI�EXVLQHVV�DSSOLFDWLRQV��6FKDWVN\�DQG�0XUDVNLQ��������6ZDQ��������0DKDMDQ�HW�DO���
������� 7KH� WUXVWHG� WKLUG� SDUWLHV� FRXOG� HYHQ� EHFRPH� XVHOHVV� DQG� EH� UHSODFHG� E\� EORFNFKDLQ� EDVHG�
GLVWULEXWHG�WUXVW��6ZDQ��������3LWWHU�������7KH�(FRQRPLVW�������ZKLFK�FRXOG�OHDG�WR�WKH�WUDQVIRUPDWLRQ�RU�
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HOLPLQDWLRQ�RI� LQWHUPHGLDU\� DFWLYLWLHV� �GLVLQWHUPHGLDWLRQ�� LQ� VHYHUDO� VHFWRUV� VXFK� DV� ILQDQFH�� DUW�� KHDOWK��
DQG� OLWHUDF\� �6ZDQ�� ������� SHUVRQDO� LQVXUDQFH� �9RQ�*XQWHQ� DQG�0DLQHOOL�� ������� FRUSRUDWH� DXGLWV� DQG�
DFFRXQWLQJ��6FKDWVN\�DQG�0XUDVNLQ��������6PLWK��������

,Q� WRGD\¶V� EXVLQHVV� HFRV\VWHP�� ILQDQFLDO� DXGLWRUV� DUH� WKH� WUXVWHG� SURIHVVLRQDOV� ZKR� JXDUDQWHH� WKH�
H[LVWHQFH�RI�WUDQVDFWLRQV��DWWHVW�RI�WKHLU�HYLGHQFH��DFFXUDF\��DQG�FRPSOHWHQHVV�DV�ZHOO�DV�WKH�SUHVHQWDWLRQ�
RI�UHODWHG�LQIRUPDWLRQ�LQ�ILQDQFLDO�VWDWHPHQWV��+D\HV�HW�DO����������,Q�RUGHU�WR�IXOILOO�WKHVH�REMHFWLYHV��WKH�
DXGLWRUV�QHHG� D�JRRG�XQGHUVWDQGLQJ�RI� WKH� FOLHQW� EXVLQHVV�� ,7� LQIUDVWUXFWXUH� DQG� ,7� V\VWHPV� UHOHYDQW� WR�
ILQDQFLDO�UHSRUWLQJ�DQG�FRQWUROV�LQ�SODFH��,Q�RUGHU�WR�GR�VR��WKH�,QWHUQDWLRQDO�6WDQGDUGV�RQ�$XGLWLQJ��,$6��
DOORZV�WKHP�WR�WHDP�XS�ZLWK�,6�DXGLWRUV�WR�JDWKHU�DQG�LQWHUSUHW�HYLGHQFH��$[HOVHQ��HW�DO���������,$6������
�������

0RUH� VSHFLILFDOO\�� ,6� DXGLWRUV� FROOHFW� DQG� H[DPLQH� GDWD� IURP� GDWDEDVH�� VRIWZDUH� SURJUDPV� DQG�
LQIRUPDWLRQ�PDQDJHPHQW� V\VWHPV� WR�HQVXUH� WKDW� WKH\�DOORZ� WR� VDIHJXDUG�DVVHWV��PDLQWDLQ�GDWD� LQWHJULW\��
DFKLHYH� RUJDQL]DWLRQDO� REMHFWLYHV�� DQG� FRQVXPH� UHVRXUFHV� HIIHFWLYHO\� �$[HOVHQ� HW� DO��� ������� ,Q� RWKHU�
ZRUGV�� ,6� DXGLWRUV� HYDOXDWH� WKH� GHVLJQ� DQG� HIIHFWLYHQHVV� RI� DQ� RUJDQL]DWLRQ¶V� ,7� V\VWHPV� DQG� LQWHUQDO�
FRQWUROV�DJDLQVW�SROLFLHV�DQG�UHJXODWLRQV��

$XGLW� DQG� FRQWURO� IXQFWLRQV� KDYH� EHHQ� PDLQO\� HVWDEOLVKHG� WR� SURYLGH� DVVXUDQFH� WR� VKDUHKROGHUV��
UHJXODWRUV�� JRYHUQPHQWV� DQG�RWKHU� VWDNHKROGHUV��$OO� W\SHV�RI� DXGLWV� �ILQDQFLDO�� RSHUDWLRQDO�� FRPSOLDQFH��
JRYHUQDQFH�� HWF��� VKDUH� WKH� VDPH� FKDUDFWHULVWLFV� DQG� FRQVLVW� RI� V\VWHPDWLF� SURFHVVHV� ³RI� REMHFWLYHO\�
REWDLQLQJ�DQG�HYDOXDWLQJ�HYLGHQFH�UHJDUGLQJ�DVVHUWLRQV�DERXW�HFRQRPLF�DFWLRQV�DQG�HYHQWV�WR�DVFHUWDLQ�WKH�
GHJUHH� RI� FRUUHVSRQGHQFH� EHWZHHQ� WKHVH� DVVHUWLRQV� DQG� HVWDEOLVKHG� FULWHULD�� DQG� FRPPXQLFDWLQJ� WKH�
UHVXOWV� WR� LQWHUHVWHG�XVHUV�´� �+D\HV� HW� DO��� �������$Q�DXGLW� XOWLPDWHO\� DLPV� DW� SURYLGLQJ� WUXVW� DPRQJ� LWV�
LQWHQGHG�SXEOLF��)RU�H[DPSOH��WKH�SXUSRVH�RI�D�ILQDQFLDO�DXGLW�LV�WR�HQKDQFH�WKH�GHJUHH�RI�FRQILGHQFH�RI�
ILQDQFLDO�VWDWHPHQWV�UHDGHUV��,)$&������UHYLVHG���������6SRNH�0���D�VHQLRU�FRQVXOWDQW�DW�'HORLWWH�&DQDGD��
VWUHVVHV� WKDW� DQ� DXGLW� LV� DQ� RSLQLRQ� SURYLGHG� RQ� WKH� ILQDQFLDO� VWDWHPHQWV� RI� FRPSDQLHV� EDVHG� RQ� SUH�
GHWHUPLQHG�DFFRXQWLQJ�JXLGHOLQHV��

+RZHYHU��DIWHU�VFDQGDOV�VXFK�DV�(QURQ�LQ������DPRQJ�WKH�PRVW�QRWDEOH��WKH�JOREDO�DXGLW�LQGXVWU\�KDV�
ORVW�LWV�SULQFLSDO�DVVHW��SXEOLF�WUXVW��6SRNH���������7KLV�LV�KLJKOLJKWHG�E\�WKH�OLWHUDWXUH�ZKLFK�VKRZV�WKDW�
WUXVW� LQ� DXGLW� KDV� EHHQ�XQGHUPLQHG�GXH� WR� VFDQGDOV� DQG� LV� VWLOO� LQ� D� UHFRYHU\�SURFHVV�ZLWKLQ� WKH� SXEOLF�
�0XHOOHU��&DUWHU�DQG�:KLWWOH��������)HDUQOH\��%HDWWLH�DQG�%UDQGW�������=DELKROODK���������

$V�D�UHVSRQVH�WR�UHEXLOG�WKLV�WUXVW��QHZ�UHJXODWLRQV�DV�ZHOO�DV�DFFRXQWLQJ�DQG�DXGLWLQJ�VWDQGDUGV�KDYH�
EHHQ� LPSRVHG�� DGGLQJ� FRPSOH[LW\�� DQG� LQFUHDVLQJ� WKH� FRVW� RI� FRQWURO� DFWLYLWLHV� DQG� UHSRUWLQJ� IRU�
FRPSDQLHV�� 7RGD\�� EORFNFKDLQ� WHFKQRORJ\� DOORZV� EXVLQHVV� HQWHUSULVHV� WR� PDNH� GLJLWDO� LQWHUDFWLRQV� RU�
UHFRUG� WUDQVDFWLRQV� LQ� D� ZD\� WKDW� LV� WUDQVSDUHQW�� VHFXUH�� DXGLWDEOH�� HIILFLHQW�� DQG� KLJKO\� UHVLVWDQW� WR�
LQWHUUXSWLRQV� �6FKDWVN\� DQG�0XUDVNLQ�� ������� 7KRVH� IHDWXUHV� FRXOG� QRW� RQO\� GHFUHDVH� WKH� DFFRXQWLQJ��
DXGLWLQJ�DQG�FRPSOLDQFH�FRVWV�EXW�DOVR�WUDQVIRUP�DQG�IDFLOLWDWH�WKH�ZRUN�RI�DXGLWRUV��6SRNH���������,W�LV�
FOHDU� WKDW� VXFK� WHFKQRORJ\� FDQ� HQDEOH�PRUH� HIILFLHQW� DFFHVV� WR� GDWD� DQG� FRPSOHWLRQ� RI� ILQDQFLDO� DXGLW��
,QGHHG�� WKH� IDFW� WKDW�DQ\�DVVHW�RU�GRFXPHQW�FDQ�EH�FRGLILHG�DQG�UHIHUHQFHG�RU�HQFDSVXODWHG�E\�D� OHGJHU�
HQWU\�KHOSV�VLPSOLI\� WKH�ZRUN�RI�DXGLWRUV�DQG�DFFRXQWLQJ�SURIHVVLRQDOV� �6FKDWVN\�DQG�0XUDVNLQ���������
DQG� UHGXFH� WKH�PDQXDO�ZRUN� �'UDQH��������ZKLOH�DW� WKH�VDPH� WLPH�KHOS� WR�HQVXUH�FRPSOHWH� WUDQVDFWLRQ�
WUDFHDELOLW\��

/DUJH�LQWHUQDWLRQDO�DXGLW�ILUPV�WKHPVHOYHV�IRUHVHH�WKDW�WKH�FRVW�DQG�WLPH�QHFHVVDU\�WR�FRQGXFW�DQ�DXGLW�
ZRXOG� GHFOLQH� FRQVLGHUDEO\� �$OOLVRQ�� ������ 7\VLDF�� ������� ,W� VHHPV� WKHUHIRUH� UHDVRQDEOH� WR� H[SHFW� D�
VLJQLILFDQW�LQFUHDVH�LQ�WKH�FRPPRGLWL]DWLRQ�RI�ILQDQFLDO�DXGLW�VHUYLFHV��$QGHUVRQ��������DQG�D�GHFUHDVH�RI�
DXGLW�FRVWV��7KRVH�ILUPV��DQG�PRUH�SDUWLFXODUO\�WKH�%LJ�)RXU��WKH�IRXU�ODUJHVW�DXGLW�ILUPV�EHLQJ�'HORLWWH��
(<��(UQVW�	�<RXQJ���.30*��DQG�3Z&��3ULFHZDWHUKRXVH&RRSHUV��DUH�FXUUHQWO\�ZRUNLQJ�RQ�EORFNFKDLQ�
WHFKQRORJ\� �$OOLVRQ�� ������� (<�� IRU� H[DPSOH�� DQQRXQFHG� WKH� ODXQFK� RI� (<� 2SV� &KDLQ�� D� VHW� RI�
DSSOLFDWLRQV� DQG� VHUYLFHV� WR� KHOS� ILUPV� OHYHUDJH�EORFNFKDLQ� WHFKQRORJ\� WR� HQKDQFH�RSHUDWLRQ� DQG�GULYH�
JURZWK��$ODUFRQ���������.30*�//3�DQG�0LFURVRIW�UHSRUWHG�D�SDUWQHUVKLS�WR�FUHDWH�D�VHULHV�RI�LQQRYDWLRQ�
ZRUNVSDFHV� DQG� RWKHU� LQLWLDWLYHV� GHGLFDWHG� WR� GHYHORSLQJ� XVH� FDVHV� DQG� DSSOLFDWLRQV� RI� EORFNFKDLQ�
WHFKQRORJ\� �$ODUFRQ�� ������� 'HORLWWH� GHFODUHG� D� EORFNFKDLQ� WHDP� RI� ���� SURIHVVLRQDOV� LQ� ��� FRXQWULHV�
�$ODUFRQ�� ������ZLWK� WKH� (0($� EORFNFKDLQ� ODE� EDVHG� LQ�'XEOLQ�� DQG� LQ� SDUWLFXODU�� WKH� 5XEL[� 3URMHFW�
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EHLQJ�DQ�H[DPSOH�RI�ZRUN�SHUIRUPHG�RQ�LQWHURSHUDELOLW\��VFDODELOLW\��SHUIRUPDQFH�DQG�VHFXULW\�LQ�WKH�DXGLW�
ILHOG� �.HRJK�� ������ 6SRNH�� ������� $QG� 3Z&� DOVR� FUHDWHG� LWV� JOREDO� %ORFNFKDLQ� WHDP� DQG� VHW� XS� D�
%ORFNFKDLQ�([SHULHQFH�/DE�WKDW�ZRUNV�LQ�FR�FUHDWLRQ�ZLWK�LQGXVWU\�H[SHUWV��

%ORFNFKDLQ�LV�DOVR�H[SHFWHG�WR�UHGXFH�UHOLDQFH�RQ�DXGLWLQJ�IRU�WHVWLQJ�ILQDQFLDO�WUDQVDFWLRQV�SURYLGLQJ�
DQ� ³DXWRPDWHG� WKLUG�SDUW\�YHULILFDWLRQ´� �6SRNH�� �������7KLV� FRXOG� XOWLPDWHO\� OHDG� WR� WKH� HOLPLQDWLRQ�RI�
FRQWURO�DQG�DXGLW� DFWLYLWLHV�RU�DW� WKH� OHDVW� WR�D�SURIRXQG� UHGHILQLWLRQ�RI� WKRVH�SURIHVVLRQV��)RU�H[DPSOH��
DFFHVV� FRXOG� EH� JUDQWHG� WR� DXGLWRUV� DQG� UHJXODWRUV�� SURYLGLQJ� D� ³VLQJOH� VRXUFH� RI� WKH� WUXWK´� �5REHUWV��
������DQG�DOORZ�IRU�UHDO�WLPH�DXGLW��0DF0DQXV����������$QRWKHU�H[DPSOH�LV�WKH�FRQILUPDWLRQ�SURFHVV�WKDW�
FRXOG�EH�HOLPLQDWHG�IURP�WKH�DXGLWRUV¶�UHYLHZ�SURFHVV��HVSHFLDOO\�FRQILUPDWLRQ�RI�RXWVWDQGLQJ�UHFHLYDEOH�
DQG�SD\DEOH�EDODQFHV��,QGHHG��RQFH�GDWD�KDV�EHHQ�XSORDGHG�DQG�DSSURYHG�E\�WKH�EORFNFKDLQ��FRQILUPDWLRQ�
RI� WUDQVDFWLRQDO� LQIRUPDWLRQ� DQG� GHWDLOV� DUH� EURDGFDVWHG� WR� WKH� HQWLUH� QHWZRUN�� SURYLGLQJ� UHDO� WLPH�
YHULILFDWLRQ�RI�WKH�WUDQVIHU�RI�IXQGV�IURP�RQH�FRXQWHUSDUW\�WR�DQRWKHU��PDNLQJ�WKH�DXGLWRU¶V�FRQILUPDWLRQ�
QR�ORQJHU�QHFHVVDU\��6PLWK��������%RUWKLFN���������

+RZHYHU��HYHQ�WKRXJK�EORFNFKDLQ�WHFKQRORJ\�RIIHUV�PDQ\�GLIIHUHQW�IHDWXUHV�DQG�VHHPV�WR�EH�VHFXUHG��
WKHUH� DUH� VHYHUDO� H[LVWLQJ� FKDOOHQJHV� WKDW� QHHG� WR� EH� DGGUHVVHG�� 2QH� PDMRU� LVVXH� LV� LQWHURSHUDELOLW\��
,QWHURSHUDELOLW\�LV�GHILQHG�E\�WKH�)UDQFRSKRQH�$VVRFLDWLRQ�RI�)UHH�6RIWZDUH�8VHUV�DV�³D�FKDUDFWHULVWLF�RI�
D�SURGXFW�RU�V\VWHP��ZKRVH�LQWHUIDFHV�DUH�FRPSOHWHO\�XQGHUVWRRG��WR�ZRUN�ZLWK�RWKHU�SURGXFWV�RU�V\VWHPV��
SUHVHQW�RU�IXWXUH��LQ�HLWKHU�LPSOHPHQWDWLRQ�RU�DFFHVV��ZLWKRXW�DQ\�UHVWULFWLRQV´��$V�RI�WRGD\��HYHQ�WKRXJK�
PXOWLSOH�EORFNFKDLQ�SURMHFWV�KDYH�EHHQ�VHW�XS�DQG�VRPH�RI�WKHP�DUH�HYHQ�ZHOO�HVWDEOLVKHG��VXFK�DV�%LWFRLQ�
DQG� (WKHUHXP�� WKHUH� DUH� VWLOO� LQWHURSHUDELOLW\� LVVXHV� DPRQJ� EORFNFKDLQ� LQIUDVWUXFWXUHV�� 0RUHRYHU�� WKH�
FRPSDWLELOLW\�LVVXH�RI�EORFNFKDLQ�ZLWK�HQWHUSULVH�LQIRUPDWLRQ�V\VWHPV��H�J���(53��ZKLFK�RIWHQ�LQFOXGH�D�
YDULHW\� RI� IXQFWLRQDO� PRGXOHV� VXFK� DV� DFFRXQWLQJ�� FRQWUROOLQJ�� SURFXUHPHQW�� ORJLVWLFV�� ZDUHKRXVLQJ��
PDQXIDFWXULQJ��SURMHFW�PDQDJHPHQW��TXDOLW\�PDQDJHPHQW�� HWF�� DUH�FXUUHQWO\�EHLQJ�DGGUHVVHG�E\�VHYHUDO�
(53�YHQGRUV�DQG�WHFKQRORJ\�FRPSDQLHV��.DFLQD��HW�DO����������7KHVH�V\VWHPV�DUH�ZLGHO\�XVHG�DFURVV�DOO�
LQGXVWULHV�QRZDGD\V��/DVWO\��EORFNFKDLQ¶V�EHQHILWV�DUH�EHVW� UHDOL]HG�ZKHQ�GLIIHUHQW� LQGXVWU\�SDUWLFLSDQWV�
FRPH�WRJHWKHU�WR�FUHDWH�D�VKDUHG�SODWIRUP�ZKLFK�LQFUHDVHV�LQWHURSHUDELOLW\�FKDOOHQJHV�DW�WZR�OHYHOV��3Z&��
������� ILUVW� DW� WKH� WHFKQLFDO� OHYHO� DV� HDFK� SDUWLFLSDQW¶V� V\VWHPV� QHHG� WR� EH� FRPSDWLEOH�ZLWK� WKH� VKDUHG�
EORFNFKDLQ�DQG�VHFRQG�DW�WKH�EORFNFKDLQ�JRYHUQDQFH�OHYHO�DV�HDFK�SDUWLFLSDQW�QHHGV�WR�DJUHH�RQ�WKH�VKDUHG�
QHWZRUN�UXOHV��

$QRWKHU�NH\�LVVXH�LV� WKH�EORFNFKDLQ�VFDODELOLW\��6FDODELOLW\�LV� WKH�DELOLW\�IRU�D�V\VWHP�WR�FRQWLQXH�WR�
IXQFWLRQ�ZHOO�ZKHQ�LW�FKDQJHV�LQ�VL]H�RU�YROXPH���W\SLFDOO\��WR�D�ODUJHU�VL]H�RU�YROXPH��5RXVH���������,Q�
WKH�EORFNFKDLQ�FRQWH[W�� WKH�VFDODELOLW\�LVVXH�DULVHV�ZKHQ�WKH�QXPEHU�RI�SDUWLFLSDQWV� LQFUHDVHV�RYHU�WLPH��
6FDODELOLW\�KDV� VHYHUDO� FRPSRQHQWV�� ODWHQF\��ZKLFK� LV� WKH�³WLPH� IRU� D� WUDQVDFWLRQ� WR� FRQILUP´� �&URPDQ��
�������$V� RI� WRGD\�� ODWHQF\� WDNHV� DW� OHDVW� ���PLQXWHV�ZLWK� WKH� EORFNFKDLQ�%LWFRLQ�� DQG� ��� VHFRQGV� IRU�
(WKHUHXP�� ZKLFK� LV� VLJQLILFDQWO\� PRUH� WKDQ� FXUUHQW� SD\PHQW� SURFHVVLQJ� V\VWHPV�� 0RUHRYHU�� ��� �� RI�
WUDQVDFWLRQV�RQ�SXEOLF�EORFNFKDLQV� H[FHHG����PLQXWHV�� DQG����SHUFHQW� FDQ� H[FHHG� DQ�KRXU� �.DQDUDFXV��
������+DUULV���������

6L]H�DQG�VWRUDJH�DUH�RWKHU� LPSRUWDQW� VFDODELOLW\�FRPSRQHQWV� WKDW�QHHG� WR�EH�ZRUNHG�RQ�� ,QGHHG��E\�
GHVLJQ�� WKH� OHGJHU� RI� D� EORFNFKDLQ� FRQWDLQV� DOO� WKH� WUDQVDFWLRQV� VLQFH� WKH� JHQHVLV� EORFN�� 7KXV�� DV� WKH�
QXPEHU�RI�XVHUV�DQG�WUDQVDFWLRQV�JURZ��WKH�VL]H�RI�WKH�OHGJHU�DOVR�JURZV��

%DQGZLGWK� LV� DOVR� LPSRUWDQW� DV� WUDQVDFWLRQV� QHHG� WR�EH� UHOD\HG� WKURXJK� WKH�QHWZRUN�SULRU� WR� EHLQJ�
YDOLGDWHG�WKURXJK�FRQVHQVXV�DOJRULWKP��,QGHHG��ZKHQ�WKH�QXPEHU�RI�XVHUV�LQFUHDVHV�DQG�FRQVHTXHQWO\�WKH�
QXPEHU�RI� WUDQVDFWLRQ� LQFUHDVHV��D�EHWWHU�QHWZRUN�FRQQHFWLYLW\� LV�QHFHVVDU\��*RRG�QHWZRUN�FRQQHFWLYLW\�
DQG�ODUJH�VWRUDJH�FDSDFLW\�UHTXLUH�HIIHFWLYH�UHFRUG�PDQDJHPHQW�OHDGLQJ�WR�FHQWUDOL]DWLRQ��LQFUHDVHG�FRVWV�
�+DUULV���������DQG�PRUH�HQHUJ\�FRQVXPSWLRQ��

7KH� ODVW� FRPSRQHQW�RI� VFDODELOLW\� LV� WKURXJKSXW� UHIHUULQJ� WR� WKH�PD[LPDO� UDWH�DW�ZKLFK� WKH�QHWZRUN�
FDQ� ZRUN� SURSHUO\� �L�H�� WUDQVPLW�� UHFHLYH� DQG� YDOLGDWH� WUDQVDFWLRQV��� %HFDXVH� RI� WKH� GHVLJQ� RI� WKH�
EORFNFKDLQ� LQIUDVWUXFWXUH�� WKH�QXPEHU�RI� WUDQVDFWLRQV�EHLQJ� WUDQVPLWWHG�� UHFHLYHG�DQG�YDOLGDWHG�RYHU� WKH�
QHWZRUN� LV� VPDOO� LQ� UHJDUG� WR�RWKHU�H[LVWLQJ��FHQWUDOL]HG�� LQIUDVWUXFWXUHV��:LWK�%LWFRLQ�� IRU�H[DPSOH�� WKH�
PD[LPDO� UDWH� LV� RI� DSSUR[LPDWHO\� �� WUDQVDFWLRQV� SHU� VHFRQG�� 7KLV� LVVXH� PDLQO\� FRQFHUQV� SXEOLF�
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EORFNFKDLQV�DQG� LV�DOUHDG\�PDQDJHG�IRU�SULYDWH�EORFNFKDLQV� IRU�ZKLFK�VRPH� LQIUDVWUXFWXUHV�FDQ�DOUHDG\�
KDQGOH�WKRXVDQGV�RI�WUDQVDFWLRQV�SHU�VHFRQG��

7KHUH�DUH�RWKHU�LPSRUWDQW�W\SHV�RI�ULVNV��)RU�H[DPSOH��FUHGHQWLDOV�FDQ�EH�FRPSURPLVHG�RU�VWROHQ��DQG�
WKHUH� DUH� FRQFHUQV� WKDW� LW� PLJKW� EH� YXOQHUDEOH� WR� SURJUDPPLQJ� HUURUV� �VXFK� DV� LQ� WKH� 'HFHQWUDOL]HG�
$XWRQRPRXV� 2UJDQL]DWLRQ� RU� '$2� SODWIRUP�� ZKLFK� ORVW� ����PLOOLRQ� LQ� ������ RU� V\VWHPV� ZHDNQHVVHV�
�VXFK�DV�WKH�YXOQHUDELOLHV�EHKLQG�WKH�VFDQGDO�RI�WKH�%LWFRLQ�H[FKDQJH��0W��*R[��LQ��������7KLV�LV�DOVR�WUXH�
IRU�VPDUW�FRQWUDFWV��7KH\�DUH�VWDQG�DORQH�SURJUDPV�WKDW��RQFH�VWDUWHG��DXWRPDWLFDOO\�H[HFXWH�SUH�GHILQHG�
FRQGLWLRQV�HQFRGHG�ZLWKLQ�WKH�EORFNFKDLQ��7KH\�ZRUN�MXVW�OLNH�DQ\�FRQGLWLRQDO�VWDWHPHQW�RI�WKH��LI���WKHQ��
W\SH��LI�VXFK�D�FRQGLWLRQ� LV�VDWLVILHG�� WKHQ�VXFK�D�FRQVHTXHQFH�UXQV���1R�IRUP�RU�KXPDQ� LQWHUYHQWLRQ� LV�
QHHGHG�WR�SURFHVV�WKRVH�WUDQVDFWLRQV��$�VWXG\�UHFHQWO\�UHYHDOHG�WKDW����RI�DOO�VPDUW�FRQWUDFWV�DUH�IDWDOO\�
IODZHG��1LNROLF�HW�DO����������$QRWKHU�DQDO\VLV�SHUIRUPHG�E\�D�EORFNFKDLQ�VHFXULW\�FRPSDQ\�VKRZHG�WKDW�
DPRQJ� SURMHFWV� WKDW� KDYH� FROOHFWLYHO\� UDLVHG� ��� ELOOLRQ�� PRUH� WKDQ� RQH� TXDUWHU� RI� WKHP� KDG� FULWLFDO�
YXOQHUDELOLWLHV��'H�+DYLOODQG���������

,Q�DGGLWLRQ�WR�WKHVH�WHFKQLFDO�FKDOOHQJHV��WKH�ELJJHVW�EDUULHU�WR�EORFNFKDLQ�DGRSWLRQ�WRGD\�DV�UHSRUWHG�
E\�3Z&�DQG�'HORLWWH� LQ� WKHLU� UHSRUWV� �3Z&��������'HORLWWH�������� LV� WKH� UHJXODWRU\�XQFHUWDLQW\�� ,QGHHG�
HYHQ�WKRXJK�PDQ\�WHUULWRULHV�KDYH�EHJXQ�VWXG\LQJ�DQG�GLVFXVVLQJ�WKH�LVVXHV��3Z&���������SDUWLFXODUO\�DV�
WKH\�UHODWH�WR�ILQDQFLDO�VHUYLFHV��WKH�UHJXODWRU\�HQYLURQPHQW�UHPDLQV�XQVHWWOHG��2YHUDOO��WKHUH�DUH�FXUUHQWO\�
LQVXIILFLHQW� VWDQGDUGV� DQG� FRQWUROV� LQ� SODFH� WR� HQVXUH� WKDW� WKH� V\VWHPV� DUH� IXQFWLRQLQJ� DV� LQWHQGHG�
�$ODUFRQ���������)RU�H[DPSOH��LQ�WKH�(XURSHDQ�8QLRQ�LW�LV�XQFOHDU�KRZ�DQ\�EORFNFKDLQ�SURMHFW�FDQ�PHHW�
WKH�*HQHUDO�'DWD�3URWHFWLRQ�5HJXODWLRQ��*'35��SULYDF\�VWDQGDUGV��3Z&���������

%ORFNFKDLQ� LPSDFW�RQ�DXGLW� DQG�FRQWURO�SURIHVVLRQV� UHPDLQV�DQ�XQGHU�UHVHDUFKHG�DUHD�� ,Q�D�FRQWH[W�
ZKHUH�EORFNFKDLQ�GHYHORSPHQWV�IORXULVK��RXU�JHQHUDO�K\SRWKHVLV�LV�WKDW�EORFNFKDLQ�WHFKQRORJLHV�KDYH�WKH�
SRWHQWLDO�WR�VLJQLILFDQWO\�GLVUXSW�DQG�WUDQVIRUP�WKH�DXGLW�DQG�FRQWURO�ZRUN��

5(6($5&+�0(7+2'2/2*<�

7KLV� VHFWLRQ� GHVFULEHV� WKH�PHWKRGV� XVHG� LQ� GHYHORSLQJ� WKH� UHVHDUFK�� FROOHFWLQJ� DQG� DQDO\]LQJ�GDWD��
7KH� JURXQGHG� WKHRU\� DSSURDFK�ZDV� XVHG� IRU� WKLV� UHVHDUFK�� 6WUDXVV� DQG� &RUELQ� KDYH� GHILQHG� JURXQGHG�
WKHRU\�DV�³WKHRU\�WKDW�ZDV�GHULYHG�IURP�GDWD��V\VWHPDWLFDOO\�JDWKHUHG�DQG�DQDO\]HG�WKURXJK�WKH�UHVHDUFK�
SURFHVV´�� DQG� &KDUPD]� DQG� %U\DQW� DV� D� PHWKRG� RI� TXDOLWDWLYH� LQTXLU\� LQ� ZKLFK� UHVHDUFKHUV� GHYHORS�
LQGXFWLYH� WKHRUHWLFDO� DQDO\VHV� IURP� WKHLU� FROOHFWHG� GDWD�� *URXQGHG� WKHRU\� ZDV� WKH� VHOHFWHG� UHVHDUFK�
DSSURDFK�DV�LW�VWUHVVHV�WKH�LPSRUWDQFH�RI�DOORZLQJ�WKHRUHWLFDO�LGHDV�WR�HPHUJH�IURP�GDWD��%U\PDQ��������
DQG�SURYLGHV�D�PHWKRGRORJLFDO�IUDPHZRUN�WR�GHYHORS�³HPHUJHQW´�WKHRULHV�WKDW�SDUWLFXODUO\�ILW�H[SORUDWRU\�
VWXGLHV� VXFK� DV� WKLV� RQH� ZKHUH� WKHRUHWLFDO� FRQFHSWV� KDYH� QRW� \HW� EHHQ� GHYHORSHG�� 5HVHDUFK� EDVHG� RQ�
JURXQGHG� WKHRU\� ³LQYROYHV� XVLQJ� PXOWLSOH� VWDJHV� RI� GDWD� FROOHFWLRQ� DQG� WKH� UHILQHPHQW� DQG�
LQWHUUHODWLRQVKLS�RI�FDWHJRULHV�RI�LQIRUPDWLRQ´��&UHVZHOO���������7KH�LQLWLDO�SKDVH�RI�WKH�VWXG\�FRQVLVWHG�LQ�
VHPL�VWUXFWXUHG� LQWHUYLHZV� DQDO\]HG� XVLQJ� D� UHVHDUFK� VRIWZDUH� IRU� TXDOLWDWLYH� GDWD� DQDO\VLV��$7/$6�WL��
DOORZLQJ�WKH�IRUPXODWLRQ�RI�WKH�K\SRWKHVHV�SUHVHQWHG�LQ�WKLV�SDSHU��7KRVH�K\SRWKHVHV�DUH�WR�EH�WHVWHG�LQ�
WKH�QH[W�UHVHDUFK�SKDVH�LQ�RUGHU�WR�JHQHUDWH�D�WKHRU\�RQ�WKH�LPSDFW�RI�EORFNFKDLQ�RQ�WKH�DXGLW�DQG�FRQWURO�
SURIHVVLRQ��

$� JXLGH� IRU� VHPL�VWUXFWXUHG� LQWHUYLHZ�ZDV� GHYHORSHG� DQG� FRQVLVWHG� LQ� ��� TXHVWLRQV� FODVVLILHG� LQ� ��
FDWHJRULHV��*OREDO�NQRZOHGJH��%XVLQHVV�3URFHVVHV��$XGLW�:RUN��2SSRUWXQLWLHV�DQG�&KDOOHQJHV��DQG�/DVW�
4XHVWLRQV��WR�H[SORUH�HDFK�LQWHUYLHZHH¶V�REVHUYDWLRQ�RQ�EORFNFKDLQ�DQG�LWV�SRWHQWLDO�LPSDFW�RQ�WKH�DXGLW�
SURIHVVLRQ��7KLV�DSSURDFK�DOORZHG�HDFK�SDUWLFLSDQW�WR�GLVFXVV�LQ�GHSWK�WKHLU�XQGHUVWDQGLQJ�DQG�FRQFHUQV�
RQ� WKH� WHFKQRORJ\�� DV�ZHOO� DV� WKH� IRUHVHHQ�FKDQJHV� LQ� WKHLU�SURIHVVLRQ� LQ� UHODWLRQ� WR� WKH�GHSOR\PHQW�RI�
EORFNFKDLQ�WHFKQRORJ\��7KH�LQWHUYLHZ�JXLGH�LV�UHSRUWHG�LQ�$SSHQGL[�$�±�,QWHUYLHZ�*XLGH��

2Q� DYHUDJH� LQWHUYLHZV� ODVWHG� ��� PLQXWHV�� ,QWHUYLHZV� KDSSHQHG� HLWKHU� LQ� )UHQFK� RU� LQ� (QJOLVK�
GHSHQGLQJ�RQ�LQWHUYLHZHHV¶�SURILFLHQF\��%DVHG�RQ�WKH�LQWHUYLHZHHV¶�UHTXHVW�DQVZHUV�ZHUH�HLWKHU�UHFRUGHG�
RU�WUDQVFULEHG�WKURXJK�QRWHV�LQ�SUHSDUDWLRQ�IRU�DQDO\VLV�DQG�FRGLQJ�ZLWKLQ�$7/$6�WL��

7KH� VDPSOH� VHOHFWLRQ�ZDV� EDVHG� RQ� WKH� WKHRUHWLFDO� VDPSOLQJ� SURFHVV�ZKHUH� WZR� UHVHDUFKHUV� MRLQWO\�
FROOHFWHG��FRGHG�DQG�DQDO\]HG�WKH�GDWD�LQ�RUGHU�WR�LGHQWLI\�PDMRU�FDWHJRULHV��7KHRUHWLFDO�VDWXUDWLRQ�ZKHUH�
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QRWKLQJ�QHZ�HPHUJHG�ZDV�UHDFKHG�DIWHU���� LQWHUYLHZV�RI�)LQDQFLDO�DQG�,6�DXGLWRUV� IURP����DXGLW� ILUPV�
ZLWK�GLIIHUHQW�OHYHO�RI�UHVSRQVLELOLW\�UDQJLQJ�IURP�PDQDJHU�WR�SDUWQHU��DOO�ORFDWHG�LQ�6ZLW]HUODQG��H[FHSW�
RQH�DXGLWRU�ZKR�ZDV�FRYHULQJ�WKH�6ZLVV�PDUNHW�IURP�3DULV�DW�WKH�WLPH�RI�WKH�LQWHUYLHZ��7KHUH�ZHUH�WZR�
RFFDVLRQV�ZKHUH� WZR�DXGLWRUV�ZHUH� LQWHUYLHZHG�DW� WKH� VDPH� WLPH�� WKHUHIRUH� D� WRWDO� RI� ��� DXGLWRUV�ZHUH�
LQWHUYLHZHG�IURP�'HFHPEHU������WR�1RYHPEHU�������

7KH�DQRQ\PL]HG�OLVW�RI�LQWHUYLHZHHV�LQFOXGLQJ�WKH�LQWHUYLHZHH�MRE�WLWOH��H[SHUWLVH��ZKHWKHU�RU�QRW�WKH�
LQWHUYLHZHH� ZRUNV� IRU� RQH� RI� WKH� %LJ� )RXU�� WKH� GDWH� RI� WKH� LQWHUYLHZ�� DQG� WKH� ZD\� WKH� LQWHUYLHZ�ZDV�
FRQGXFWHG�LV�SUHVHQWHG�LQ�$SSHQGL[�%�±�,QWHUYLHZ�'HWDLOV��7DEOH���EHORZ�SUHVHQWV�WKH�FDWHJRUL]DWLRQ�RI�
WKH�SRSXODWLRQ��

7$%/(���
&$7(*25,=$7,21�2)�7+(�$8',7256�,17(59,(:('�

6SHFLDOLVWV���FDWHJRUL]DWLRQ� ��RI�LQWHUYLHZHHV�

3DUWQHU� ����
1RQ�3DUWQHU�

�PDQDJHU�DQG�DERYH��
����

,7��$XGLW��VHFXULW\�� ����
)LQDQFLDO�$XGLW� ����
$GYLVRU\���5LVN� ���

6WDQGDUGV�6SHFLDOLVW� ���
%LJ�)RXU� ����

1RQ�%LJ�)RXU� ����

7KH�DQDO\VLV�RI� WKH�GDWD�ZDV�SHUIRUPHG�E\� WZR� UHVHDUFKHUV��(DFK�RI� WKHP�GHILQHG� WKH�FRGHV�DV� WKH�
LQWHUYLHZV�ZHUH�SHUIRUPHG��7KH\�WKHQ�FRPSDUHG�WKHLU�FRGHV�DQG�DJUHHG�RQ�WKHLU�GHILQLWLRQ��7KXV��VL[W\�
QLQH�FRGHV�ZHUH�FUHDWHG�DQG�FDWHJRUL]HG�LQWR�WZHOYH�FRGH�JURXSV��7KH�FRGHV�DQG�WKHLU�GHILQLWLRQV�DV�ZHOO�
DV�WKH�FRGH�JURXSV�DUH�SURYLGHG�LQ�$SSHQGL[�&�±�&RGHV��

6XEVHTXHQWO\�� RQH� RI� WKH� UHVHDUFKHUV� FRGHG� WKH� LQWHUYLHZ� WUDQVFULSWV� XVLQJ� WKH� TXDOLWDWLYH� GDWD�
DQDO\VLV�DQG�UHVHDUFK�VRIWZDUH��$7/$6�WL��2QFH�WKHRUHWLFDO�VDWXUDWLRQ�ZDV�UHDFKHG��WKH�WZR�UHVHDUFKHUV��
DV�D�UHVXOW�RI�LQLWLDO�FRGLQJ��ZHUH�DEOH�WR�FDUU\�RXW�IRFXV�FRGLQJ��WKH\�ZRUNHG�MRLQWO\�WR�LGHQWLI\�WKH�PRVW�
VLJQLILFDQW� LQLWLDO� FRGHV� WR� FODVVLI\� WKH� GDWD� LQWR�PRUH� HODERUDWH� FDWHJRULHV��ZKLFK� UHVXOWHG� LQWR� WZHOYH�
SRWHQWLDO� LPSDFWV�� 7KHQ�� RQH� RI� WKH� UHVHDUFKHUV� LGHQWLILHG� WKH� LQWHUYLHZHHV�ZKRVH� UHVSRQVHV� VXSSRUWHG�
HDFK�RQH�RI�WKH�LGHQWLILHG�SRWHQWLDO�LPSDFWV��$QG�IRU�HDFK�SRWHQWLDO�LPSDFW��WKH�SHUFHQWDJH�RI�DXGLWRUV�ZKR�
DJUHHG� ZLWK� LW� ZDV� FDOFXODWHG�� 7KH� UHVXOWV� RI� WKH� DQDO\VLV� DQG� WKH� UHODWHG� SHUFHQWDJH� FRPSXWDWLRQ� DUH�
SUHVHQWHG�LQ�$SSHQGL[�'�±�&DWHJRULHV��

5(68/76�$1'�',6&866,21�

7KLV�VHFWLRQ�SUHVHQWV�WKH�UHVXOWV�REWDLQHG�IURP�WKH�UHVHDUFK�DQG�GDWD�DQDO\VLV��ZLWK�D�GLVFXVVLRQ�RI�WKH�
PDMRU�ILQGLQJV�DQG�D�SUHVHQWDWLRQ�RI�WKH�FDWHJRULHV�WKDW�KDYH�HPHUJHG�DV�VKRZQ�LQ�)LJXUH���EHORZ��7KH�
SHUFHQWDJHV�SUHVHQWHG�LQ�WKH�JUDSK�EHORZ�DUH�IRU�RXU�SRSXODWLRQ�RI����DXGLWRUV��
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),*85(���
327(17,$/�,03$&76�2)�%/2&.&+$,1�21�$8',7,1*�352)(66,21�

RI�DXGLW�ILUPV�LQFOXGHG�LQ�WKH�SDQHO��H[FOXGLQJ�%LJ�)RXU�

)LQGLQJV�VKRZ�WKDW�����RI�WKH�LQWHUYLHZHHV�UHJDUGOHVV�RI�WKHLU�IXQFWLRQ��ILQDQFLDO�RU�,6��WKLQN�WKDW�WKH�
DXGLW�DFWLYLW\�ZLOO�FKDQJH�LQ�WKH�PLG�WHUP��0RUH�VSHFLILFDOO\�����DQWLFLSDWH�WKH�IXQFWLRQ�WR�EH�PRUH�DQG�
PRUH� ,7� RULHQWHG�� ,QGHHG�� WKH\� WKLQN� WKDW� WKH� VFRSH� RI� WKH� DXGLW� ZLOO� QRW� EH� SULPDULO\� WR� HQVXUH� WKDW�
ILQDQFLDO�VWDWHPHQWV�DUH�IUHH�IURP�PDWHULDO�PLVVWDWHPHQW�DV�LW�LV�WKH�FDVH�WRGD\�EXW�UDWKHU�WR�IRFXV�RQ�,6�
DXGLW� ZKLFK� KDV� EHHQ� GHILQHG� E\� :HEHU� DV� ³WKH� SURFHVV� RI� FROOHFWLQJ� DQG� HYDOXDWLQJ� HYLGHQFHV� WR�
GHWHUPLQH�ZKHWKHU�D�FRPSXWHU� V\VWHP�VDIHJXDUGV�DVVHWV��PDLQWDLQV�GDWD� LQWHJULW\�� DOORZV�RUJDQL]DWLRQDO�
JRDOV� WR� EH� DFKLHYHG� HIIHFWLYHO\� DQG� XVHV� UHVRXUFHV� HIILFLHQWO\´� �:HEHU�� ������� $V� FRQWUROV� FDQ� EH�
HPEHGGHG�LQWR�WKH�WHFKQRORJ\��VRPH�DXGLWRUV�WKLQN�WKDW�DXGLW�DQG�DFFRXQWDQF\�ILUPV�ZLOO�KDYH�WR�HQVXUH�
WKDW�WKH�WHFKQRORJ\�LV�SURSHUO\�GHSOR\HG�DQG�VHW�XS�DQG�WKDW�DXWRPDWHG�FRQWUROV�DUH�SURSHU��$V�VXFK��VRPH�
RI� WKH� LQWHUYLHZHHV�K\SRWKHVL]HG� WKDW�DXGLWRUV�ZLOO�EH�SULPDULO\�³,7�HQJLQHHU�DXGLWRUV´�ZLWK�VSHFLILF� ,7�
VNLOOV� VXFK� DV� SURJUDPPLQJ� DQG� QRW� ILQDQFLDO� DXGLWRUV� DV� LW� LV� WKH� FDVH� WRGD\�� VRPH� HYHQ� PHQWLRQHG�
³EORFNFKDLQ�DXGLWRUV´�ZKRVH�IXQFWLRQ�ZLOO�EH�WR�FHUWLI\�EORFNFKDLQ��

���� RI� WKH� LQWHUYLHZHHV� DQWLFLSDWH� WKDW� DXGLWLQJ� ILUPV�ZLOO� KLUH�PRUH� ,6� DXGLWRUV� LQ� WKH� YHU\� QHDU�
IXWXUH� LQVWHDG� RI� ILQDQFLDO� DXGLWRUV�� 0RUH� LPSRUWDQWO\�� WKH\� H[SHFW� WKDW� DXGLWLQJ� ILUPV� ZLOO� KLUH� QHZ�
SURILOHV� VXFK�DV� DQDO\WLFV� VSHFLDOLVWV��GDWD� VFLHQWLVWV� DQG�VWDWLVWLFLDQV��7KLV� LV� UHLQIRUFHG�E\� WKH� IDFW� WKDW�
WRGD\��LQ�PRVW�FDVHV��ZKHQ�WKH�,7�HQYLURQPHQW�LV�QRW�FRPSOH[��HYHQ�WKRXJK�ILQDQFLDO�DXGLWRUV�DUH�QRW�,7�
H[SHUWV� DQG� KDYH� QR� WUDLQLQJ� LQ� ,6� DXGLW�� WKH\� SHUIRUP� WKHPVHOYHV� ,6� DXGLW� ZRUN� E\� IROORZLQJ� D�
SUHGHWHUPLQHG�DXGLW�SURJUDP�WR�FRPSOHWH�WKLV�SDUW�RI�WKH�HQJDJHPHQW��$[HOVHQ�HW�DO���������DV�FRQILUPHG�
E\� WKH� LQWHUYLHZHHV�� +RZHYHU�� EORFNFKDLQ� WHFKQRORJ\� LV� FRPSOH[� DQG� QRW� ZHOO� XQGHUVWRRG� E\� PRVW�
ILQDQFLDO�DXGLWRUV�DQG�HYHQ�E\�PDQ\�,6�DXGLWRUV�DV�GHPRQVWUDWHG�E\�WKH�DQVZHUV�REWDLQHG��1RQH�RI�WKHP�
KDV�KDG�KDQGV�RQ�H[SHULHQFH�ZLWK�LW�DQG�QRQH�RI�WKHP�NQRZV�KRZ�WR�DXGLW�VXFK�D�WHFKQRORJ\��%HVLGHV��
WKH\� XVXDOO\� PHQWLRQ� EORFNFKDLQ� DQG� RWKHU� WHFKQRORJLHV� VXFK� DV� GDWD� DQDO\WLFV�� SURFHVV� DXWRPDWLRQ��
GLJLWDOL]DWLRQ�� URERWL]DWLRQ�� $UWLILFLDO� ,QWHOOLJHQFH� �$,�� WRJHWKHU�� UHJDUGOHVV� RI� HDFK� WHFKQRORJ\�
FKDUDFWHULVWLFV�DQG�LWV�SRWHQWLDO�LPSDFWV�RQ�WKH�SURIHVVLRQ�HYHQ�WKRXJK�WKH\�DUH�GLIIHUHQW��:H�QRWLFHG�WKDW�
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WKH� WZR� PDMRU� DXGLWLQJ� VWDQGDUGV� ERGLHV�� WKH� ,QWHUQDWLRQDO� $XGLWLQJ� DQG� $VVXUDQFH� 6WDQGDUGV� %RDUG�
�,$$6%��� DQG� WKH� 3XEOLF� &RPSDQ\� $FFRXQWLQJ� 2YHUVLJKW� %RDUG� �3&$2%�� GR� QRW� GLVVRFLDWHV�
WHFKQRORJLHV�IURP�RQH�DQRWKHU�DQG�KDYH�ERWK�VHW�XS�ZRUNLQJ�JURXSV� WR� LQYHVWLJDWH�³QHZ�WHFKQRORJLHV´��
ZKLFK�LQFOXGH�DPRQJ�RWKHU�GDWD�DQDO\WLFV�DQG�EORFNFKDLQ��

7KH� LQWHUYLHZHHV� DOVR� KLJKOLJKW� WKH� IDFW� WKDW� WKHUH� LV� FXUUHQWO\� QR� EORFNFKDLQ�VSHFLILF� DXGLWLQJ�
VWDQGDUG�DQG�UHSRUW�D�ODFN�RI�SHUVRQDO�H[SHULHQFH�ZLWK�WKLV�WHFKQRORJ\��VXJJHVWLQJ�WKH�QHHG�IRU�WKH�DXGLW�
ILUPV�WR�LQWHJUDWH�QHZ�VNLOOV���+RZHYHU��DV�GHPRQVWUDWHG�E\�%DJUDQRII�DQG�9HQGU]\N��WKH�YDOXH�RI�WKH�,6�
DXGLWRU�UROH�LQ�WKH�DXGLW�LV�RIWHQ�SRRUO\�FRPPXQLFDWHG�DQG�LQGLUHFW��$[HOVHQ�HW�DO����������DQG�LQ�SUDFWLFH�
DV� UHSRUWHG� E\� -DQYULQ�� WKH� OHYHO� RI� HQJDJHPHQW� EHWZHHQ� ILQDQFLDO� DQG� ,6� DXGLWRUV� LV� ORZ�ZKHUHDV� ,7�
HQYLURQPHQWV�DUH�LQFUHDVLQJO\�PRUH�VRSKLVWLFDWHG�DQG�FRPSOH[��$[HOVHQ�HW�DO����������$V�WKH�VFRSH�RI�WKH�
DXGLW�LV�H[SHFWHG�WR�VKLIW��DQG�DV�DXGLW�ILUPV�DUH�H[SHFWHG�WR�KLUH�SHRSOH�ZLWK�D�ZLGHU�UDQJH�RI�VNLOOV��EHWWHU�
LQWHUDFWLRQ� DQG� EHWWHU� FRPPXQLFDWLRQ� DPRQJ� ILQDQFLDO� DQG� ,6� DXGLWRUV�� DQG� RWKHU� VSHFLDOLVWV� ZLOO� EH�
QHFHVVDU\�IRU�WKH�DXGLWV�WR�EH�DV�HIILFLHQW��HIIHFWLYH�DQG�RI�KLJKHU�TXDOLW\�DV�DQWLFLSDWHG�E\�WKH�XVH�RI�QHZ�
WHFKQRORJLHV��

$W� WKH� VDPH� WLPH�� ���� RI� WKH� LQWHUYLHZHHV� IRUHVHH� WKDW� WKH� WUDGLWLRQDO� DXGLWLQJ� ZRUNORDG� ZLOO�
GHFUHDVH��,QGHHG��VRPH�RI�WKH�WHGLRXV�DQG�ODERU�LQWHQVLYH�SURFHVVHV�WUDGLWLRQDOO\�DVVRFLDWHG�ZLWK�DQ�DXGLW�
�5DSKDH���������HVSHFLDOO\�WKH�RQHV�WKDW�GR�QRW�UHTXLUH�H[SHULHQFH�DQG�WHFKQLFDO�NQRZOHGJH�VXFK�DV�GDWD�
FROOHFWLRQ�� GDWD� FOHDQVLQJ� DQG� VRUWLQJ�� DQG� WLFN� DQG� WLH� DFWLYLWLHV� ZLOO� EH� HOLPLQDWHG� RU� DXWRPDWL]HG�
�0DUWLQGDOH�� ������ 6PLWK�� ������� ���� K\SRWKHVL]H� WKDW� WKH� XVH� RI� EORFNFKDLQ� FRXSOHG�ZLWK� WKH� XVH� RI�
RWKHU�QHZ� WHFKQRORJLHV� VXFK� DV�ZRUNIORZ�DXWRPDWLRQ�� GLJLWDOL]DWLRQ�� GDWD�PLQLQJ�� URERWL]DWLRQ�� DQG� WKH�
XVH�RI�DUWLILFLDO� LQWHOOLJHQFH�ZLOO� LQFUHDVH�DXGLW�HIILFLHQF\�DQG�HIIHFWLYHQHVV�� WKXV� OHDYLQJ�PRUH� WLPH�IRU�
DXGLWRUV� WR� XVH� WKHLU� SURIHVVLRQDO� MXGJPHQW�� H[SHULHQFH�� NQRZOHGJH� RI� DQ� LQGXVWU\� DQG� RI� FRPSHWLWRUV�
SHUIRUPDQFH� WR� JHW� D� EHWWHU� XQGHUVWDQGLQJ� RI� WKHLU� FOLHQWV� DQG� WKHUHIRUH� SURYLGH� GHHSHU� DQDO\VLV� RQ�
EXVLQHVV� LVVXHV�� FRQWUROV�� DQG� ULVNV�� 7KLV� WUHQG� DSSHDUV� WR� EH� LQ� OLQH� ZLWK� WKH� OLWHUDWXUH� WKDW� IRUHVHHV�
HIILFLHQF\� JDLQV� DV� D� UHVXOW� RI� WKH� XVH� RI� QHZ� WHFKQRORJLHV� LQ� DXGLWLQJ� �5DSKDH�� ������ 6KHHKDQ�� ������
6PLWK��������7KXV�����RI� WKH� LQWHUYLHZHHV� WKLQN� WKDW�DXGLWRUV�ZLOO� WKHUHIRUH�EH�DEOH� WR� IRFXV�RQ�YDOXH�
DGGHG� DFWLYLWLHV� DQG� SURYLGH� EHWWHU� LQVLJKWV� WR� WKHLU� DXGLW� FOLHQWV� EDVHG� RQ� WKHLU� SURIHVVLRQDO� MXGJPHQW��
7KLV� LV� DOLJQHG� ZLWK� FXUUHQW� OLWHUDWXUH� H[SODLQLQJ� WKDW� WKH� WUDGLWLRQDO� UROH� RI� GDWD� YHULILFDWLRQ�
UHVSRQVLELOLWLHV�ZLOO�FKDQJH�DQG�HYROYH�RYHU�WLPH��EXW�WKH�QHHG�IRU�GDWD�LQWHUSUHWDWLRQ�DQG�LQWHJUDWLRQ�LQWR�
VWUDWHJ\�DUH�SRVLWLRQHG�WR�JURZ�DQG�FKDQJH�PRYLQJ�IRUZDUG��6PLWK���������

6RPH�DXGLWRUV�DOVR�SUHGLFW�WKDW�WKH\�ZLOO�EH�DEOH�WR�SHUIRUP�UHDO�WLPH�DXGLW��DV�DOVR�PHQWLRQHG�LQ�WKH�
OLWHUDWXUH��,QGHHG�� LI�RSHUDWLRQDO�DQG�ILQDQFLDO� LQIRUPDWLRQ�LV�XSORDGHG�LQWR�WKH�EORFNFKDLQ�QHWZRUN�RQ�D�
FRQWLQXRXV�EDVLV��DQG�LI�DXGLWRUV�KDYH�FRQWLQXRXV�DFFHVV�WR�WKH�EORFNFKDLQ�XVHG�E\�WKHLU�FOLHQWV��WKHQ�WKH\�
ZLOO�EH�DEOH�WR�DQDO\]H�WKLV�LQIRUPDWLRQ�LQ�D�UHDO�WLPH�PDQQHU��%DQKDP��������5HDO�WLPH�UHYLHZ�ZLOO�DOVR�
FRQWULEXWH�WR�SURYLGLQJ�EHWWHU�LQVLJKWV�WR�DXGLW�FOLHQWV��WKXV�QRW�RQO\�LQFUHDVLQJ�WKH�YDOXH�RI�WKH�DXGLW�EXW�
DOVR�EULQJLQJ�DXGLW�TXDOLW\�WR�D�QHZ�OHYHO�DV�H[FHSWLRQV�ZLOO�EH�GHWHFWHG�HDUOLHU�DQG�FRUUHFWHG�E\�FOLHQWV�RQ�
D�WLPHO\�EDVLV��

)LQGLQJV� KDYH� VRPH� RWKHU� LPSOLFDWLRQV� IRU� WKH� DXGLW� ILUPV�� ,QGHHG� µWKH� IXWXUH� LV� FKDUDFWHUL]HG� E\�
XQSDUDOOHOHG�RUJDQL]DWLRQDO�DQG�LQIRUPDWLRQDO�FRPSOH[LW\��ZLWK�FRUSRUDWH�DQG�EXVLQHVV�UHSRUWLQJ�HYROYLQJ�
UDSLGO\¶��$[HOVHQ��HW�DO����������,I�WKH�DXGLWRUV�DQG�WKH�DXGLW�ILUPV�DUH�WR�NHHS�XS�ZLWK�WKHVH�FKDQJHV�DQG�
WKH�,7�FXUUHQW�GHYHORSPHQW��DFFRXQWLQJ�ILUPV�VKRXOG�WKLQN�DERXW�ZKDW�WKH�DXGLW�RI�WKH�IXWXUH�ZLOO�ORRN�OLNH�
DQG�ZKHWKHU�WKHLU�DXGLW�WHDPV�KDYH�WKH�UHTXLUHG�VNLOOV��0DF0DQXV���������$V�RI�WRGD\��WKH�%LJ�)RXU�KDYH�
DOUHDG\� LQYHVWHG� LQ� WKH� XVH� RI� QHZ� WHFKQRORJLHV� VXFK� DV� GDWD� DQDO\WLFV� VRIWZDUH�� DQG�$,� SURJUDPV� DQG�
VWDUWHG�SURRI�RI�FRQFHSW�SURMHFWV�RQ�EORFNFKDLQ��$OO�LQWHUYLHZHHV�DUH�DQWLFLSDWLQJ�D�³SHRSOH�FKDOOHQJH´�DW�
WZR� OHYHOV��)LUVW�� DXGLWRUV�QHHG� WR� VWD\�XS� WR�GDWH�RQ�QHZ�DXGLWLQJ� DQG� DFFRXQWLQJ� VWDQGDUGV� DQG� ODWHVW�
GHYHORSPHQWV��DQG�PRUH� LPSRUWDQWO\� LQFUHDVH� WKHLU� ,6�VNLOOV�� ,QGHHG�����RI� WKH� LQWHUYLHZHHV� WKLQN� WKDW�
DXGLWRUV��ILQDQFLDO�DQG�,6��LQ�SODFH�DQG�LQ�WUDLQLQJ�QHHG�GHHSHU�,7�VNLOOV��7R�DGGUHVV�WKRVH�UHTXLUHPHQWV��
WKH�%LJ�)RXU�FRQWLQXRXVO\�LQYHVW�WR�µUH�WUDLQ¶�DQG�µUH�VNLOO¶�WKHLU�HPSOR\HHV�DQG�NHHS�WKHP�LQIRUPHG�RQ�
³KRW�WRSLFV´��+RZHYHU��LW�VHHPV�WKDW�VPDOOHU�DXGLWLQJ�ILUPV�DUH�QRW�LQYHVWLQJ�DV�PXFK�DV�ODUJHU�DXGLWLQJ�
ILUP� LQ� WUDLQLQJ� WKHLU� HPSOR\HHV� RQ� QHZ� WHFKQRORJLHV� LQFOXGLQJ� EORFNFKDLQ� DQG� WKHUHIRUH� DUH� QRW� DV�
SUHSDUHG�IRU�WKH�FKDQJHV�WR�FRPH�DV�RXU�VWXG\�VKRZV��,QGHHG�����RI�WKH�DXGLW�ILUPV�VXUYH\HG�WKDW�DUH�QRW�
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DPRQJ�WKH�%LJ�)RXU�KDYH�QRW�VWDUWHG�LQYHVWLJDWLQJ�WKH�VXEMHFW�PDWWHU��7KH\�DUH�LQ�D�³ZDLW�DQG�VHH´�PRGH�
DQG�KRSH�WKDW�WKH\�ZLOO�EH�DEOH�WR�FDWFK�XS�ZLWK�DQ\�QHZ�GHYHORSPHQWV�ZKHQ�WLPH�FRPHV��EXW�WKLV�PLJKW�
EH� WRR� ODWH��7KH�VHFRQG�FKDOOHQJH�FRPHV�IURP�WKH�IDFW� WKDW� WKH� WHGLRXV�DQG�PDQXDO�DXGLW�SURFHVVHV�DQG�
WHVWV�WKDW�DUH�FXUUHQWO\�SHUIRUPHG�E\�MXQLRU�DXGLWRUV�ZLOO�EH�DXWRPDWHG��WKHUHIRUH��DXGLWLQJ�ILUPV�ZLOO�QRW�
QHHG�DV�PDQ\�MXQLRUV�DV�WKH\�QHHG�WRGD\��,QVWHDG�WKH\�ZLOO�QHHG�PRUH�VSHFLDOLVWV�DQG�PRUH�H[SHULHQFHG�
SURIHVVLRQDOV�ZKR�ZLOO�EH�DEOH�WR�XVH�WKHLU�SURIHVVLRQDO�MXGJPHQW�WR�VROYH�FRPSOH[�SUREOHP��DQDO\]H�GDWD��
LGHQWLI\�FRQWURO�LPSURYHPHQWV�DQG�SURYLGH�YDOXH�DGGHG�LQVLJKWV�WR�WKHLU�FOLHQWV��7KLV�ZLOO�DIIHFW�WKH�DXGLW�
S\UDPLGDO� RUJDQL]DWLRQ� DQG� WKH�ZD\� DXGLWLQJ� ILUPV�PDQDJH� WKHLU�ZRUNIRUFH� FDUHHUV��ZKLFK� LV� SDUWLDOO\�
EDVHG�RQ�D�KLJK�WXUQRYHU�UDWH�HVSHFLDOO\�DW�WKH�MXQLRU�DQG�VHQLRU�DXGLWRU�SRVLWLRQV��

/DVWO\� DV� UHSRUWHG� E\� ���� RI� WKH� LQWHUYLHZHHV�� WKH� DXGLWLQJ� VWDQGDUGV� ZLOO� KDYH� WR� EH� XSGDWHG� WR�
LQFOXGH�PRUH� ,7� UHODWHG� JXLGDQFH�� ,QGHHG�� DV� RI� WRGD\� WKHUH� LV� QR� DXGLWLQJ� VWDQGDUG� GHVFULELQJ� KRZ� WR�
SHUIRUP�DQ�DXGLW�RQ�EORFNFKDLQ��7KH�H[WHQW�DQG�WKH�SDFH�WR�ZKLFK�LQWHUQDWLRQDO�UXOHV�ZLOO�EH�PRGLILHG�LQ�
UHODWLRQ�WR�WKH�JURZWK�RI�EORFNFKDLQ�XVH�DQG�RWKHU�QHZ�WHFKQRORJLHV�VXFK�DV�GDWD�DQDO\WLFV�DQG�$,�UHPDLQ�
XQNQRZQ�DW�WKLV�VWDJH��:H�FDQ�VD\�WKDW�WKH�,$$6%�LQLWLDWHG�DQ�DZDUHQHVV�SURFHVV�WKDW�FDQ�EH�LOOXVWUDWHG�
ERWK�ZLWK�WKH�SUHVHQWDWLRQ�RI�EORFNFKDLQ�GRQH�E\�&KXFN�/DQGHV��&KDLU�RI�WKH�,$$6%�,QQRYDWLRQ�:RUNLQJ�
*URXS�� DQG� WKH� IHHGEDFN� VWDWHPHQW�E\� WKH�'DWD�$QDO\WLFV�:RUNLQJ�*URXS� �'$:*��RQ�³([SORULQJ� WKH�
JURZLQJ� XVH� RI� WKH� WHFKQRORJ\� LQ� WKH� DXGLW�� ZLWK� D� IRFXV� RQ� GDWD� DQDO\WLFV´�� 7KH� IHHGEDFN� VWDWHPHQW�
UHSRUWV�WKDW�WKH�UHVSRQGHQWV�WR�WKHLU�UHTXHVW�IRU�LQSXW�IURP�WKH�DXGLW�SURIHVVLRQDOV�HPSKDVL]HG�WKH�QHHG�IRU�
WKH�,$$6%�WR�µUHIOHFW�WKH�GLJLWDO�HUD�LQ�DSSOLFDWLRQ�JXLGDQFH¶�DQG�UHFRPPHQGHG�WKDW�WKH�'$:*�PHPEHUV�
µFRQVLGHU�RWKHU�WHFKQRORJLHV�ZKRVH�LPSDFW�RQ�DXGLWLQJ�GHVHUYHV�IXUWKHU�FRQVLGHUDWLRQ�VXFK�DV�EORFNFKDLQ�
WHFKQRORJ\¶�,$6%���������$OVR��WKH�3&$2%�DQQRXQFHG�LQ�'HFHPEHU������WKH�SODQ�WR�IRUP�D�QHZ�WDVN�
IRUFH� RQ� GDWD� DQG� WHFKQRORJ\� WR� H[SORUH� ZKHWKHU� WKHUH� LV� D� QHHG� IRU� JXLGDQFH�� FKDQJHV� WR� 3&$2%�
VWDQGDUGV��RU�RWKHU�UHJXODWRU\�DFWLRQV�LQ�OLJKW�RI�WKH�LQFUHDVHG�XVH�RI�GDWD�DQDO\WLFV�DQG�RI�RWKHU�QHZ�DQG�
HPHUJLQJ�WHFKQRORJ\�EDVHG�WRROV��3&$2%���������

7R� WKH� EHVW� RI� RXU� NQRZOHGJH�� WKH� 6ZLVV� WUDQVPLWWHU� RI� WKH� 1DWLRQDO� $XGLWLQJ� 6WDQGDUGV��
(;3(57VXLVVH��KDV�QRW�\HW�VHW�XS�VXFK�D�ZRUNLQJ�JURXS�WR�DVVHVV�WKH�LPSDFW�RI�EORFNFKDLQ�RQ�WKH�DXGLW�
SURIHVVLRQ��,Q�WKH�PHDQWLPH��6ZLVV�ILQDQFLDO�DXGLWRUV�DOUHDG\�IDFH�WKH�FKDOOHQJH�WR�DXGLW�FRPSDQLHV�DFWLYH�
RQ�EORFNFKDLQ�RU�FRPSDQLHV� WKDW�KDYH� LPSOHPHQWHG�EORFNFKDLQ�SODWIRUPV� WR� UXQ�VRPH�RI� WKHLU�EXVLQHVV�
SURFHVVHV��7KLV�VLWXDWLRQ�UHTXLUHV� WKHP�WR�XVH� WKHLU�SURIHVVLRQDO� MXGJHPHQW�ZKHQ�DXGLWLQJ�VWDQGDUGV�DUH�
VLOHQW�RU�QRW�DGHTXDWH��7KH�HYROXWLRQ�RI�QRUPV�RU�WKH�GHYHORSPHQW�RI�QHZ�VWDQGDUGV�PD\�IROORZ�DQG�GUDZ�
RQ�WKH�HYROXWLRQ�RI�WKLV�SURIHVVLRQDO�SUDFWLFH��

2YHU�DOO��WKH�ILQGLQJV�VXJJHVW�WKDW�WKH�SURIHVVLRQ�LV�DW�D�WXUQLQJ�SRLQW�DQG�WKUHH�PDMRU�K\SRWKHVHV�KDYH�
HPHUJHG��

+���� 7KH� SRWHQWLDO� GLVUXSWLYH� HIIHFW� RI� WKH� WHFKQRORJ\� RQ� WKH� SURIHVVLRQ� LV� QRW� IXOO\� DQWLFLSDWHG� DQG�
VPDOOHU�DXGLWLQJ�ILUPV�DUH�QRW�WRROLQJ�XS�WR�IDFH�WKH�FKDQJHV�WR�FRPH�

7KH�LPSDFW�RI�EORFNFKDLQ�RQ�WKH�DXGLW�SURIHVVLRQ�ZRXOG�EH�GLIIHUHQW�LI�DXGLW�FOLHQWV�DGRSW�LW�DV�SDUW�RI�
WKHLU�EXVLQHVV�SURFHVV��RU�LI�LW�LV�XVHG�E\�DXGLWLQJ�ILUPV�DV�DQ�DXGLW�WRRO��

(YHQ�WKRXJK�ERWK�YHQXHV�DUH�SRVVLEOH��QRQH�RI�WKH�DXGLWRUV�LQWHUYLHZHG��HYHQ�WKH�DXGLWRUV�ZRUNLQJ�IRU�
WKH�%LJ�)RXU�PHQWLRQHG�EORFNFKDLQ�DV�D�SRVVLEOH�DXGLW�WRRO�RQ�LWV�RZQ��$OO�RI�WKHP�RQO\�FRQVLGHUHG�WKH�
SRWHQWLDO�LPSDFWV�EORFNFKDLQ�ZRXOG�KDYH�RQ�WKHLU�SURIHVVLRQ�LI�WKHLU�FOLHQWV�XVH�LW��KRZ�WKLV�ZRXOG�KDYH�DQ�
HIIHFW� RQ� WKH� UHODWLRQVKLS�ZLWK� WKHLU� FOLHQWV�� KRZ� WKH\�ZRXOG� DFFHVV� FOLHQWV¶� GDWD�� DQG� KRZ� WKH\�ZRXOG�
DXGLW� WKH� QHZ� V\VWHP� LQ� SODFH�� )XUWKHUPRUH�� RQ� WKH� RQH� KDQG�� WKH� %LJ� )RXU� KDYH� ODXQFKHG� SURMHFWV��
WUDLQLQJ�SURJUDPV�� DQG� FRPPXQLFDWH� DFWLYHO\�RQ�EORFNFKDLQ� WHFKQRORJ\��ZKLFK� DOORZV� WKHLU� DXGLWRUV� WR�
EHWWHU� XQGHUVWDQG� WKH� WHFKQRORJ\�� SURYLGH� VXSSRUW� WR� DQG� DGYLVH� WKHLU� FOLHQWV�� 7KRVH� FRPSDQLHV�� DW� WKH�
VWUDWHJLF�OHYHO��DUH�GHYHORSLQJ�WKH�NQRZOHGJH�DQG�WKH�UHVRXUFHV�WR�QRW�RQO\�DQWLFLSDWH�EXW�DOVR�LQIOXHQFH�
WKH� GHSOR\PHQW� DQG� XVDJH� RI� EORFNFKDLQ� E\� WKHLU� FOLHQWV�� DQG� WKH� DXGLW� RI� WKH� WHFKQRORJ\� E\� DXGLW�
SURIHVVLRQDOV���2Q�WKH�RWKHU�KDQG��VPDOOHU�DXGLWLQJ�ILUPV�KDYH�QRW�VWDUWHG�WR�LQYHVW�DQG�WR�LQYHVWLJDWH�WKH�
WHFKQRORJ\��DV�WKH\�GR�QRW�KDYH�WKH�ILQDQFLDO�DQG�KXPDQ�FDSDFLW\��7KH\�DOVR�EHOLHYH�WKDW�WKHLU�FOLHQW�W\SH�
�VPDOOHU�ILUPV��ZLOO�QRW�HPEUDFH�WKH�WHFKQRORJ\�DW�WKH�VDPH�SDFH�DV�ODUJHU�ILUPV�DQG�WKHUHIRUH�WKH\�FDQ�



��� -RXUQDO�RI�6WUDWHJLF�,QQRYDWLRQ�DQG�6XVWDLQDELOLW\�9RO�������������

ZDLW� WR� GHYHORS� WKHLU� FDSDFLWLHV� DQG� FDSDELOLWLHV�� +RZHYHU�� DV� EORFNFKDLQ� RIIHU� PDQ\� LQWHUHVWLQJ�
FKDUDFWHULVWLFV�DQG�DV�WKH�WHFKQRORJ\�LV�EDVHG�RQ�³VKDUHG�DQG�GLVWULEXWHG´�IHDWXUHV��ZH�FDQ�DQWLFLSDWH�WKDW�
RQFH�LW�ZLOO�VWDUW�WR�URRW�LQWR�WKH�EXVLQHVV�HFRV\VWHP��LWV�DGRSWLRQ�ZLOO�PRVW�SUREDEO\�EH�UDSLG�DQG�JHQHUDO��
,QGHHG��3Z&�UHFHQWO\�UHSRUWHG�WKDW�LQ�WKH����FRXQWULHV�ZKHUH�WKH\�VXUYH\HG�OHDGHUV������RI�WKHP�H[SODLQ�
WKDW� WKHLU�FRPSDQ\�LV�DOUHDG\�HQJDJHG�LQWR�D�SURMHFW�UHODWHG� WR�EORFNFKDLQ��3Z&��������$QRWKHU�VXUYH\�
IURP�'HORLWWH� OHG�LQ���FRXQWULHV�UHSRUWHG�WKDW�����RI�WKH������VHQLRU�H[HFXWLYHV�ZRUNLQJ�LQ�FRPSDQLHV�
ZLWK� DQQXDO� UHYHQXHV� RYHU� �����PLOOLRQ� WKLQN� WKDW� WKHLU� FRPSDQ\�ZLOO� DGRSW� WKH� WHFKQRORJ\�ZLWKLQ� WKH�
QH[W� ���PRQWKV� �'HORLWWH�� �������:H� FDQ� WKXV� LQIHU� WKDW�PRVW� VPDOOHU� DXGLW� ILUPV� DV� WKH\� GR� QRW� KDYH�
VXIILFLHQW�FXUUHQW�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�WKH�WHFKQRORJ\�DUH�QRW�DQWLFLSDWLQJ�WKH�LPSDFW�RI� WKH�
WHFKQRORJ\�RQ�WKHLU�SURIHVVLRQ�DQG�VRRQHU�WKDQ�ODWHU�PLJKW�QRW�EH�DEOH�WR�DQVZHU�WKHLU�FOLHQWV¶�HPHUJLQJ�
QHHGV�RQ�WKH�WHFKQRORJ\��

+����7KH�SURIHVVLRQ�ZLOO�FKDQJH�LWV�SDUDGLJP�WR�EHFRPH�PRUH�,7�RULHQWHG�DQG�PRUH�IRUZDUG�ORRNLQJ��

)LUVW��EORFNFKDLQ�DOORZV�FRQWUROV�WR�EH�HPEHGGHG�LQWR�WKH�WHFKQRORJ\��WKHUHIRUH�VRPH�SURFHVVHV�DQG�
WUDQVDFWLRQV�ZLOO� EH� DXWRPDWHG��0RUHRYHU�� UHFRUGV� RI� DOO� WUDQVDFWLRQV�ZLOO� EH� LQVWDQWO\� DYDLODEOH� WR� WKH�
DXGLWRUV�DQG�ZLOO�EH�DXWRPDWLFDOO\�YDOLGDWHG�E\�WKH�WHFKQRORJ\�LWVHOI��:H�FDQ� WKHQ�LQGXFH� WKDW� WKH�PDLQ�
IRFXV� RI� WKH� DXGLWRUV� ZLOO� QRW� EH� WR� JXDUDQWHH� WKH� H[LVWHQFH� RI� WUDQVDFWLRQV�� DWWHVW� RI� WKHLU� HYLGHQFH��
DFFXUDF\�� DQG� FRPSOHWHQHVV� DV� WKRVH� FKHFNV� DUH� JRLQJ� WR� EH� SHUIRUPHG� E\� WKH� WHFKQRORJ\� LWVHOI� EXW� WR�
DWWHVW�WKDW�EORFNFKDLQ�LV�ZRUNLQJ�DV�LQWHQGHG��,6�DXGLWRUV�ZLOO�KDYH�WR�QRW�RQO\�XQGHUVWDQG�WKH�WHFKQRORJ\�
EXW�DOVR�WKH�XQGHUO\LQJ�FRGH��WKH\�ZLOO�KDYH�WR�DVVHVV�WKH�UHODWHG�ULVNV�DQG�WKH�HPHUJLQJ�LVVXHV�WKDW�FRXOG�
LPSDFW�WKHLU�FOLHQWV��,QGHHG��DV�GHPRQVWUDWHG�E\�.LQQH\��EXVLQHVVHV�SODFH�D�JUHDW�UHOLDQFH�XSRQ�,6�DV�SDUW�
RI� WKHLU�EXVLQHVV�VWUDWHJ\�DQG�RSHUDWLRQV��$[HOVHQ��HW�DO����������ZKLFK�ZLOO�EH�UHLQIRUFHG�E\� WKH�XVH�RI�
EORFNFKDLQ��7KH�FKDQJH�LQ�WKH�SURIHVVLRQ�SDUDGLJP�ZLOO�DOVR�EH�DFFHOHUDWHG�E\�WKH�IDFW�WKDW�QRW�RQO\�WKH�
DXGLW�FOLHQWV�EXW�DOVR�WKH�DXGLW�ILUPV�XVH�PRUH�DQG�PRUH�GLIIHUHQW�NLQGV�RI�WHFKQRORJLHV�WR�SHUIRUP�WKHLU�
DXGLW�ZRUN��)RU�H[DPSOH��.30*�KDV�SDUWQHUHG�ZLWK�,%0�:DWVRQ�WR�EHJLQ�DXWRPDWLQJ�DQG�VWUHDPOLQLQJ�
DXGLW� DQG� WD[� SURFHVVHV� �6PLWK�� ������� RWKHU� W\SH� RI� DUWLILFLDO� LQWHOOLJHQFH� V\VWHPV� FDQ� DOVR� EH� XVHG� WR�
UHFRQFLOH�GDWD��ZKLOH�GURQHV�FDQ�KHOS�ZLWK�LQYHQWRU\�FRXQWV��

6HFRQG�� DXGLW� KDV� DOZD\V� EHHQ� D� ³EDFN�ORRNLQJ´� DFWLYLW\� ZKRVH� SXUSRVH� LV� WR� REWDLQ� UHDVRQDEOH�
DVVXUDQFH�WKDW�WKH�ILQDQFLDO�VWDWHPHQWV�RI�DQ�DXGLWHG�HQWLW\�DUH�IUHH�IURP�PDWHULDO�PLVVWDWHPHQW��,6$������
������WR�SURYLGH�DQ�DXGLW�RSLQLRQ�IRU�DQ�HQGHG�SHULRG��,6$�������������7KDQNV�WR�WKH�XVH�RI�EORFNFKDLQ�
DQG� GDWD�GULYHQ� DQDO\VLV�� DXGLWRUV� ZLOO� EH� DEOH� WR� SURYLGH� QHZ� LQVLJKWV� WR� WKHLU� FOLHQWV�� :H� FDQ� WKHQ�
FRQVWUXH� WKDW� WKH�SURIHVVLRQ�ZLOO�PRYH� IURP�FKHFNLQJ�SDVW�GDWD� WR�SURYLGLQJ�QHZ� W\SHV�RI�DQDO\VLV�DQG�
WKHUHIRUH�EHFRPH�³IRUZDUG�ORRNLQJ´��(YHQ�WKRXJK�QRQH�RI�WKH����DXGLWRUV�LQWHUYLHZHG�DOUHDG\�SURYLGHV�
IRUZDUG�ORRNLQJ� LQIRUPDWLRQ� WR� WKHLU� DXGLW� FOLHQWV�� ZH� H[SHFW� WKLV� PRYH� WR� KDSSHQ� VRRQHU� WKDQ� ODWHU��
,QGHHG�� DXGLW� FOLHQWV�ZLOO� SUREDEO\�XUJH� WKHLU� DXGLWRUV� WR�SURYLGH� WKHP�ZLWK� DGYLVRU\� DV� LW�ZRXOG�EULQJ�
WKHP�DGGLWLRQDO�YDOXH��+RZHYHU��DXGLWRUV�DUH�FXUUHQWO\�UHVWULFWHG�LQ�WKH�W\SH�RI�VHUYLFHV�WKH\�FDQ�SURYLGH�
WR� WKHLU� DXGLW� FOLHQWV� IRU� LQGHSHQGHQFH� UHDVRQV�� ZKLFK� PLJKW� UHSUHVHQW� DQ� HWKLFDO� FKDOOHQJH� WKDW� WKH�
SURIHVVLRQ�ZLOO�KDYH�WR�WDFNOH��

+����3URILOH�RI�$XGLWRUV�ZLOO�FKDQJH���

7KH� K\SRWKHVLV� �� VXJJHVWV� WKDW� WKH� DXGLW� SDUDGLJP�ZLOO� FKDQJH� DV� LW�ZLOO� EH�PRUH� ,7� DQG� DGYLVRU\�
GULYHQ��(YHQ�WKRXJK�WRGD\¶V�ILQDQFLDO�DXGLWRUV�DQG�,6�DXGLWRUV�DUH�ZHOO�HGXFDWHG���LQGHHG�PDQ\�ILQDQFLDO�
DXGLWRUV� DUH� DOVR� &3$V�� ,6� DXGLWRUV� &,6$� DQG� ERWK� ILQDQFLDO� DQG� ,6� DXGLWRUV� KDYH� JUDGXDWHG� ZLWK� D�
EDFKHORU�RU�D�PDVWHU�GHJUHH���ZH�FDQ�LQGXFH�WKDW� WR�DGGUHVV�WKH�FKDQJHV�EURXJKW�E\�WKH�SDUDGLJP�VKLIW��
SURILOH�RI�DXGLWRUV�ZLOO�KDYH�WR�FKDQJH�LQ�VHYHUDO�ZD\V�

$V�GHPRQVWUDWHG�E\�&XUWLV��'RZOLQJ�DQG�/HHFK�� WHFKQRORJLHV�DW� WKH�DXGLWHHV�DUH� LQFUHDVLQJO\�PRUH�
VRSKLVWLFDWHG��$[HOVHQ��HW�DO����������DQG�EORFNFKDLQ�ZLWK�LWV�PDLQ�WHFKQLFDO�IHDWXUHV��VXFK�DV�DV\PPHWULF�
FU\SWRJUDSK\� DQG� GLVWULEXWHG� V\VWHPV�� LV� D� JRRG� H[DPSOH� RI� D� VRSKLVWLFDWHG� WHFKQRORJ\�� ,I� WKH� UROH� RI�
DXGLWRUV�LV�OHVV�DQG�OHVV�WR�DXGLW�WKH�ILQDQFLDO�GDWD�EXW�WR�DXGLW�WKH�EORFNFKDLQ�DQG�FHUWLI\�WKDW�LW�LV�SURSHUO\�
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LPSOHPHQWHG��WKHQ�DXGLWRUV�ZLOO�KDYH�WR�EH�DEOH�WR�WKRURXJKO\�XQGHUVWDQG�WKRVH�IHDWXUHV��7KH\�ZLOO�KDYH�
WR�ZLGHQ�WKHLU�WHFKQLFDO�VNLOOVHW�WR�PDVWHU�FRGLQJ��KDVKLQJ��FU\SWRJUDSK\�DQG�DOVR�ZRUN�RQ�WKHLU�VRIW�VNLOOV��
,QGHHG�� LI� DXGLWHHV� XVH� VPDUW� FRQWUDFWV� WKDW� H[HFXWH� DXWRPDWLFDOO\� SUHGHILQHG� FRQGLWLRQV� ZLWKLQ� WKH�
EORFNFKDLQ� �LI� VXFK� FRQGLWLRQ� LV� VDWLVILHG� WKHQ� VXFK� FRQVHTXHQFH� UXQV��� DXGLWRUV� ZLOO� KDYH� WR� ILUVW�
XQGHUVWDQG�WKH�XQGHUO\LQJ�FRGH�DQG�VHFRQG�ZLOO�KDYH�WR�EH�DEOH�WR�FRPPXQLFDWH�FOHDUO\�ZLWK�ODZ\HUV�WR�
HQVXUH� WKDW� WKRVH� FRQWUDFWV� DUH� OHJDOO\� YDOLG�� 0RUHRYHU�� WKH� OLWHUDWXUH� UHYLHZ� VKRZV� WKDW� WKH� DXGLW�
SURIHVVLRQ�ZLOO�DOVR�EH� LPSDFWHG�E\� WKH�XVH�RI�RWKHU� WHFKQRORJLHV�VXFK�DV�GDWD�DQDO\WLFV� �7\VLDF��������
$QGHUVRQ��������0DF0DQXV��������5DSKDH��������DQG�6KHHKDQ��������,$6%��������ZKLFK�LV�FRQILUPHG�
E\� WKH� LQWHUYLHZHHV�� ,QGHHG��DOO� WKH�DXGLWRUV� LQWHUYLHZHG�ZKR�ZRUN� IRU�D�%LJ�)RXU�PHQWLRQHG� WKDW� WKH\�
DOUHDG\�XVH�GDWD�DQDO\WLFV�DV�DQ�DXGLW�WRRO��ZKLFK�LV��KRZHYHU��QRW�\HW�WKH�FDVH�LQ�VPDOOHU�&3$�ILUPV��DV�
RQO\�D�IHZ�LQWHUYLHZHHV�ZRUNLQJ�IRU�WKLV�W\SH�RI�ILUP�DOUHDG\�XVH�LW���7KHUHIRUH��DXGLW�ILUPV�ZLOO�KDYH�WR�
KLUH� GDWD� VFLHQWLVWV� RU� WUDLQ� WKHLU� DXGLWRUV� LQ� RUGHU� WR� GULOO� GRZQ� ODUJH� YROXPHV� RI� GDWD�� 7KRVH� GDWD�
VFLHQWLVWV�ZLOO�WHDP�XS�ZLWK�H[SHULHQFHG�DXGLWRUV�RU�ILHOG�VSHFLDOLVWV��WD[��ILQDQFH��YDOXDWLRQ��WR�LQWHUSUHW�
GDWD�DQG�SURYLGH�WKH�LQVLJKWV�DQG�DGYLFH�DXGLWHHV�ZLOO�H[SHFW�WR�UHFHLYH�IURP�WKHLU�DXGLWRUV��$V�VXFK�DXGLW�
ILUPV�ZLOO�QHHG�PRUH�H[SHULHQFHG�SURIHVVLRQDOV�LQVWHDG�RI�MXQLRUV�DQG��LQVWHDG�RI�KLULQJ�MXQLRUV�ZKR�JDLQ�
H[SHULHQFH�RYHU�WKH�\HDUV�DQG�FOLPE�WKH�KLHUDUFK\��ZLOO�GLUHFWO\�KLUH�H[SHULHQFHG�SHRSOH��7RGD\�DXGLWRUV�
OHDYH� DXGLW� ILUPV� WR� ZRUN� LQ� WKH� LQGXVWU\�� LQ� WKH� IXWXUH� WKH� RWKHU� ZD\� DURXQG�PLJKW� SURYH� WR� EH� WUXH��
3URIHVVLRQDOV�PLJKW�OHDYH�WKH�LQGXVWU\�DQG�ZRUN�IRU�DXGLW�ILUPV�GLUHFWO\�DV�PDQDJHUV�RU�GLUHFWRUV��ZKLFK�
ZLOO�GHHSO\�LPSDFW�DXGLW�ILUPV¶�RUJDQL]DWLRQDO�FKDUW��

&21&/86,21�

,QGHHG�� EORFNFKDLQ� LV� VRPHWLPHV� FRPSDUHG� WR� DXWRPDWLRQ� DQG� GDWD� DQDO\WLFV� WKDW� ZLOO� UHTXLUH�
WUDQVIRUPLQJ�KRZ�DXGLWV�DUH�SHUIRUPHG��5DSKDH���������%ORFNFKDLQ�WHFKQRORJ\�KDV�WKH�SRWHQWLDO�QRW�RQO\�
WR�PDNH� WKH� DFFRXQWLQJ�DQG�DXGLWLQJ� UXOHV� FKDQJH�� EXW�DOVR� WR� LPSDFW� WKH�QDWXUH�RI� WKH�DFFRXQWLQJ�DQG�
DXGLWLQJ�SURIHVVLRQ��6RPH�WRS�H[HFXWLYHV�KLJKOLJKW� WKH�IDFW� WKDW�EORFNFKDLQ� LV�D�EHWWHU� OHGJHU�EHFDXVH� LW�
DOORZV� DGGLQJ� HQWULHV� WR� D� OHGJHU� DQG� WR� KDYH� PXOWLSOH� OHGJHUV� FURVVFKHFNLQJ� DJDLQVW� HDFK� RWKHU�
�0DUWLQGDOH�� ������� ,Q� DGGLWLRQ�� LW� SURYLGHV� D� WKLUG� YDOLGDWLRQ� SRLQW� WKDW� GLG� QRW� H[LVW� EHIRUH�� ZKHUH�
DXGLWRUV� KDYH� SUHYLRXVO\� VWHSSHG� LQ� DQG�PD\� QRW� KDYH� WR� GR� VR� DQ\PRUH� LQ� D� QHDU� IXWXUH� �0DUWLQGDOH��
�������)LQDOO\��D�PDMRU�RSSRUWXQLW\�UHVLGHV�LQ�WKH�IDFW�WKDW�EORFNFKDLQ�FRXOG�IDFLOLWDWH�WKH�DXGLW�DQG�FRQWURO�
ZRUN� E\� HQFRGLQJ� UXOHV� GLUHFWO\� LQ� VSHFLILF� SURFHVVHV�� +RZHYHU�� D� PDMRU� FKDOOHQJH� H[LVWV� LQ� WHUPV� RI�
SRWHQWLDO� UHGHILQLWLRQ� RI� DXGLW� DQG� FRQWURO� DFWLYLWLHV� EDVHG� RQ� WKH� SURSHUWLHV� RI� EORFNFKDLQ� WHFKQRORJ\�
�WUDQVSDUHQF\��WUDFHDELOLW\��VHFXULW\��SHUVLVWHQF\�DQG�LPPXWDELOLW\�RI�WUDQVDFWLRQV���

7KH�TXHVWLRQ�RI�WKH�QDWXUH�DQG�VFRSH�RI�DXGLW�ZRUN�LQ�WKH�FDVH�RI�EORFNFKDLQ�XVH�KDV�EHHQ�UDLVHG�DQG�
QRW�IXOO\�DQVZHUHG�\HW��6RPH�HPSKDVL]H�WKH�JURZLQJ�QHHG�RI�GLJLWDO�WHFKQRORJ\�SURILOHV��5DSKDH��������
ZKLOH� RWKHUV� HPSKDVL]H� WKH�PRYH� WRZDUGV� OHVV� QXPHURXV� EXW�PRUH� YDOXH�DGGHG� DFWLYLWLHV� �0DF0DQXV��
������ZKLFK�LV�FRQILUPHG�E\�RXU�VWXG\��

0RUH�LPSRUWDQWO\� EORFNFKDLQ�LV�DQ�HPHUJLQJ�WHFKQRORJ\�WKDW�KDV�WKH�SRWHQWLDO� WR�FDXVH�WKH�JUHDWHVW�
OHYHO� RI� GLVUXSWLRQ� IRU� WKH� DXGLW� SURIHVVLRQ��:KLOH� WKLV� SRWHQWLDO� GLVUXSWLRQ�PD\� EH� \HDUV� DZD\�� VRPH�
FRPPHQWDWRUV�KDYH�VXJJHVWHG�WKDW�WKH�SRWHQWLDO�LPSDFW�RQ�WKH�DXGLWLQJ�SURIHVVLRQ�FRXOG�EH�DV�VLJQLILFDQW�
DV�WKH�LPSDFW�RI�WKH�LQWHUQHW�RQ�LQGXVWULHV�VXFK�DV�WUDYHO�RU�UHWDLO��6KHHKDQ���������$QG�\HW��RXU�UHVHDUFK�
UHVXOWV� KLJKOLJKW� WKH� IDFW� WKDW� DXGLWRUV� LQ� SUDFWLFH� GR� QRW� FRPSOHWHO\� IRUHVHH� WKH� UDGLFDO� FKDQJHV� WKDW�
EORFNFKDLQ� WHFKQRORJ\�FRXOG�EULQJ��SRWHQWLDOO\� IDU�PRUH� LPSRUWDQW�FRPSDUHG� WR�HYROXWLRQ�RI�FRPSDQLHV�
WRZDUGV�DXWRPDWLRQ�DQG�LQFUHDVHG�XVH�RI�GDWD�DQDO\WLFV��

,Q� WKDW� VHQVH�� WKH� DXGLW� SURIHVVLRQ� FRXOG� LQ� IDFW� EH� IDFLQJ� D� SDUDGLJP�FKDQJH��/HJDO� REOLJDWLRQV� WR�
SHUIRUP�DXGLWV�RI�ILQDQFLDO�VWDWHPHQWV�PD\�EHFRPH�XVHOHVV�RQFH�EORFNFKDLQ�WHFKQRORJLHV�ZLOO�EH�PDWXUH�
HQRXJK� DQG� KDYH� SURYHG� WKHLU� VFDODELOLW\�� $XWRPDWHG� DQG� FHUWLILHG� DXGLWV� ZLOO� EH� RQ� EORFNFKDLQ� DQG�
ILQDQFLDO� VWDWHPHQWV� LQIRUPDWLRQ� DFFHVVLEOH� WR� VWDNHKROGHUV� LQ� UHDO� WLPH��:KLOH� DXGLWRUV� DUH� IRUHVHHQ� WR�
EHFRPH�EORFNFKDLQ�WHFKQRORJ\�H[SHUWV�DQG�FHUWLILHUV�� LW� LV�XQFOHDU�ZKHWKHU�WKH\�ZLOO�HQFRGH�WKH�UXOHV�LQ�
EORFNFKDLQ� WKHPVHOYHV� RU� ZRUN� WRJHWKHU� ZLWK� DFFRXQWLQJ�� LQWHUQDO� FRQWURO�� ULVN� PDQDJHPHQW� DQG�
FRPSOLDQFHV�H[SHUWV��:LOO�WKH�ZRUN�EH�OLPLWHG�WR�DVVHVVLQJ�ZKHWKHU�RU�QRW�EORFNFKDLQ�LV�ZRUNLQJ�FRUUHFWO\�
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�0DF0DQXV���������RU�JR�EH\RQG�WKDW"�,V�WKH�DXGLW�SURIHVVLRQ�DERXW�WR�FKDQJH�LWV�SDUDGLJP�WR�PRYH�IURP�
EHLQJ�EDFN�ORRNLQJ�WR�IRUZDUG�ORRNLQJ"�:LOO�LW�FKDQJH�LWV�SHUVSHFWLYH�DQG�EH�PRUH�IXWXUH�RULHQWHG"�+RZ�
ZLOO�LQYHVWRUV�SHUFHLYH�WKLV�PRYH�WRZDUG�OHVV�LQGHSHQGHQFH��HVSHFLDOO\�DV�WUXVW�LQ�WKH�SURIHVVLRQ�KDV�QRW�
IXOO\�UHFRYHUHG�\HW"�

:H� EHOLHYH� WKDW� EHFDXVH� EORFNFKDLQ� WHFKQRORJ\� DQG� WKH� GHYHORSPHQW� RI� DXGLWLQJ� DQG� FRQWURO�
VWDQGDUGV�DUH�QRW�HQYLVLRQHG�LQ�DQ�LQWHJUDWHG�ZD\��WKH�SRWHQWLDO�LPSDFW�RI�EORFNFKDLQ�RQ�DXGLW�DQG�FRQWURO�
SURIHVVLRQV�KDV�QRW�\HW�EHHQ�V\VWHPDWLFDOO\�DQG�WKRURXJKO\�DVVHVVHG��

:H�WKLQN�WKDW�WKH�UHVXOWV�RI�WKLV�VWXG\�FDQ�EH�RI�LQWHUHVW�WR�WKH�SURIHVVLRQ�DQG�WR�WKH�RUJDQL]DWLRQV�WKDW�
DUH�LQ�FKDUJH�RI�WUDLQLQJ�DXGLWRUV��,QGHHG��WKH�XVH�RI�EORFNFKDLQ�DQG�RWKHU�³QHZ�WHFKQRORJLHV´�ZLOO�UHTXLUH�
YHU\�GLIIHUHQW� VNLOOVHWV��6XFK�VNLOOV�ZLOO�EH�PRUH� ,7�RULHQWHG�DQG�DW� WKH�VDPH� WLPH�ZLOO� UHTXLUH�D� VWURQJ�
EXVLQHVV� DQG� DFFRXQWLQJ� WHFKQLFLW\�� D�PL[� RI� VNLOOV� WKDW� LV� UDUH� DPRQJ� WKH� SURIHVVLRQ� DV�ZHOO� DV� LQ� WKH�
FXUUHQW�DFDGHPLF�DQG�SURIHVVLRQDO�WUDLQLQJ��

7KLV�VWXG\�DOVR�FRQWULEXWHV� WR�ERWK�EORFNFKDLQ�DQG�DXGLWLQJ�VFLHQWLILF� OLWHUDWXUH�EHFDXVH� LW�GHVFULEHV�
DQG�H[SORUHV�WKH�ILQDQFLDO�DQG�,6�DXGLWRUV¶�SHUFHSWLRQV�UHJDUGLQJ�WKH�LPSDFW�RI�EORFNFKDLQ�WHFKQRORJ\�RQ�
WKHLU�SURIHVVLRQ��,W�DOVR�SURYLGHV�DFFRXQWLQJ�DQG�DXGLWLQJ�ILUPV�DV�ZHOO�DV�DXGLWLQJ�FRQWLQXLQJ�HGXFDWLRQ�
LQVWLWXWLRQV�ZLWK� LQVLJKWV� RQ� WKH� UHTXLUHG� IXWXUH� VNLOOVHW� RI� DXGLWRUV� DQG� WKH� HYROXWLRQ� RI� WKHLU� VFRSH� RI�
ZRUN��

)LQDOO\��ZH�VWUHVV�WKH�OLPLWHG�QDWXUH�RI�RXU�VWXG\��ZKRVH�SXUSRVH�ZDV�WR�VHUYH�DV�DQ�LQLWLDO�H[SORUDWLRQ�
RI�WKH�LPSDFWV�RI�EORFNFKDLQ�RQ�WKH�DXGLWLQJ�SURIHVVLRQ��:H�VKRXOG�LQVLVW�RQ�WKH�IDFW�WKDW�WKHVH�UHVHDUFK�
K\SRWKHVHV�QHHG� WR�EH�YDOLGDWHG� LQ�VXEVHTXHQW� UHVHDUFK�� ,QGHHG��ZH�VWDUWHG� LQ�0DUFK������D� WKUHH�\HDU�
6ZLVV�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�UHVHDUFK�SURMHFW�RQ�WKLV�VSHFLILF�WRSLF�FRYHULQJ�ERWK�WKH�PDQDJHPHQW�
DQG�WKH�WHFKQLFDO�GLPHQVLRQV�RI�WKH�UHVHDUFK�TXHVWLRQ��

$&.12:/('*0(176�

7KLV� UHVHDUFK�ZDV� VXSSRUWHG�E\� WKH�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV� DQG�$UWV�:HVWHUQ�6ZLW]HUODQG��
+(6�62�� (FRQRPLFV� DQG� 0DQDJHPHQW� IXQGLQJ� FRPPLVVLRQ� IRU� UHVHDUFK� �5&62�� DQG� E\� WKH� 6ZLVV�
1DWLRQDO�6FLHQFH�)RXQGDWLRQ��616)���

5()(5(1&(6�

$ODUFRQ��$�-���	�1J��&����������%ORFNFKDLQ�DQG�WKH�IXWXUH�RI�DFFRXQWLQJ��3HQQV\OYDQLD�&3$�-RXUQDO
$OOLVRQ��,����������7KH�ZRUN�RI�DXGLWRUV�LQ�WKH�DJH�RI�%LWFRLQ�����WHFKQRORJ\��,QWHUQDWLRQDO�%XVLQHVV�

7LPHV��'HORLWWH��/LEUD��$FFHQWXUH��$YDLODEOH�DW��KWWSV���ZZZ�LEWLPHV�FR�XN�GHORLWWH�OLEUD�
DFFHQWXUH�ZRUN�DXGLWRUV�DJH�ELWFRLQ�����WHFKQRORJ\����������

$QGHUVRQ��$����������&3$����NH\V�WR�WKH�IXWXUH�RI�DXGLW��7KRPVRQ�5HXWHUV�:KLWH�SDSHU��$YDLODEOH�DW��
KWWSV���WD[�WKRPVRQUHXWHUV�FRP�ZS�FRQWHQW�SULYDWH�SGI�FKHFNSRLQW�ZKLWHSDSHUV�&KHFNSRLQW�$O�
$QGHUVRQ�:KLWHSDSHU�SGI��

$[HOVHQ��0���*UHHQ��3���&RUDP��3���	�5LGOH\��*����������([SODLQLQJ�WKH�LQIRUPDWLRQ�V\VWHPV�DXGLWRU�UROH�
LQ�WKH�SXEOLF�VHFWRU�ILQDQFLDO�DXGLW��,QWHUQDWLRQDO�-RXUQDO�RI�$FFRXQWLQJ�,QIRUPDWLRQ�6\VWHPV������
�������

%DQKDP��5����������'LJLWDO�GLVUXSWLRQ�FUHDWHG�RSSRUWXQLWLHV��-RXUQDO�RI�$FFRXQWDQF\����������SS��������
%RUWKLFN��$�)���	�3HQQLQJWRQ��5�5����������:KHQ�GDWD�EHFRPH�XELTXLWRXV��ZKDW�EHFRPHV�RI�DFFRXQWLQJ�

DQG�DVVXUDQFH"�-RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV��������������
%UHFKOEXKO��+������������WHFKQRORJ\�PHJD�WUHQGV�VKDSLQJ�WKH�IXWXUH�RI�VRFLHW\��$YDLODEOH�DW��

KWWSV���ZZZ�ZHIRUXP�RUJ�DJHQGD�����������WHFKQRORJ\�PHJD�WUHQGV�VKDSLQJ�WKH�IXWXUH�RI�
VRFLHW\���

%U\PDQ��$��������� 6RFLDO�UHVHDUFK�0HWKRGV���WK�HG��2[IRUG��SS�����
&UHVZHOO��-����������5HVHDUFK�GHVLJQ�TXDOLWDWLYH�TXDQWLWDWLYH��DQG�PL[HG�PHWKRGV�DSSURDFKHV���WK�HG��6DJH�

SS������



-RXUQDO�RI�6WUDWHJLF�,QQRYDWLRQ�DQG�6XVWDLQDELOLW\�9RO������������� ���

&URPDQ�.���'HFNHU��&���(\DO��,���*HQFHU��$���-XHOV��$���.RVED��$���0LOOHU��$���6D[HQD��3���6KL��(���6RQJ��
'���:DWWHQKRIHU��5����������2Q�VFDOLQJ�GHFHQWUDOL]HG�EORFNFKDLQV��D�SRVLWLRQ�SDSHU���)LQDQFLDO�
&U\SWRJUDSK\�DQG�'DWD�6HFXULW\�����������

'H�+DYLOODQG�3����������*UHHG\��SURGLJDO��DQG�VXLFLGDO�±�+RVKR�WR�VDYH�VPDUW�FRQWUDFWV�IURP�WKUHH�GHDGO\�
VLQV��%LWVRQOLQH��$YDLODEOH�DW��KWWSV���ELWVRQOLQH�FRP�JUHHG\�SURGLJDO�VXLFLGDO�KRVKR�VPDUW�
FRQWUDFWV��

'HORLWWH���������%UHDNLQJ�EORFNFKDLQ�RSHQ��'HORLWWH¶V������JOREDO�EORFNFKDLQ�VXUYH\�DYDLODEOH�DW��
KWWSV���ZZZ��GHORLWWH�FRP�FRQWHQW�GDP�'HORLWWH�XV�'RFXPHQWV�ILQDQFLDO�VHUYLFHV�XV�IVL������
JOREDO�EORFNFKDLQ�VXUYH\�UHSRUW�SG�

'UDQH��-����������:DLW��EORFNFKDLQV�QHHG�DXGLWHG"�"�$YDLODEOH�DW��KWWSV���ZZZ�OLQNHGLQ�FRP�SXOVH�ZDLW�
EORFNFKDLQV�QHHG�DXGLWHG�MHUHP\�GUDQH��

'X3RQW��4���	�0DXUHU��%�����������/HGJHUV�DQG�ODZ�LQ�WKH�EORFNFKDLQ��.LQJ¶V�5HYLHZ�PDJD]LQH��
(FRQRPLVW�7KH���������7KH�JUHDW�FKDLQ�RI�EHLQJ�VXUH�DERXW�WKLQJV��
(UEJXWK��-���	�0RULQ��-+����������7RZDUGV�GLVWULEXWHG�WUXVWZRUWK\�WUDFHDELOLW\�DQG�DFFRXQWDELOLW\��

(DUWLFOH�QHW�����������
)DUHOO��5����������$Q�DQDO\VLV�RI�WKH�FU\SWRFXUUHQF\�LQGXVWU\��:KDUWRQ�5HVHDUFK�6FKRODUV�������
)HDUQOH\��6���%HDWWLH��9���	�%UDQGW��5����������$XGLWRU�LQGHSHQGHQFH�DQG�DXGLW�ULVN��D�UHFRQFHSWXDOL]DWLRQ��

-RXUQDO�RI�,QWHUQDWLRQDO�$FFRXQWLQJ�5HVHDUFK���������������
+DUULV�&����������7KH�ULVNV�DQG�GDQJHUV�RI�UHO\LQJ�RQ�EORFNFKDLQ�WHFKQRORJ\�LQ�XQGHUGHYHORSHG�FRXQWULHV��

,(((�,),3�1HWZRUN�2SHUDWLRQV�DQG�0DQDJHPHQW�6\PSRVLXP��'2,�
��������1206��������������

+D\HV��5���'DVVHQ��5���6KOGHU��$���	�:DOODJH��3����������3ULQFLSOHV�RI�DXGLWLQJ��$Q�LQWURGXFWLRQ�WR�
LQWHUQDWLRQDO�VWDQGDUGV�RQ�DXGLWLQJ���UG�HG��3HDUVRQ��&KDS�����

,QWHUQDWLRQDO� $XGLWLQJ� DQG� $VVXUDQFH� 6WDQGDUGV� %RDUG� �������� )HHGEDFN� VWDWHPHQW� ±� µ([SORULQJ� WKH�
JURZLQJ�XVH�RI�7HFKQRORJ\�LQ�WKH�$XGLW��ZLWK�D�)RFXV�RQ�'DWD�$QDO\WLFV¶���

,QWHUQDWLRQDO� $XGLWLQJ� DQG� $VVXUDQFH� 6WDQGDUGV� %RDUG� �������� ,6$� ���� 2YHUDOO� 2EMHFWLYHV� RI� WKH�
,QGHSHQGHQW�$XGLWRU�DQG�WKH�&RQGXFW�RI�DQ�$XGLW�LQ�$FFRUGDQFH�ZLWK�,QWHUQDWLRQDO�6WDQGDUGV�RQ�
$XGLWLQJ��

,QWHUQDWLRQDO�$XGLWLQJ�DQG�$VVXUDQFH�6WDQGDUGV�%RDUG���������,6$�����0RGLILFDWLRQV�WR�WKH�2SLQLRQ�LQ�
WKH�,QGHSHQGHQW�$XGLWRU¶V�5HSRUW��

,QWHUQDWLRQDO�$XGLWLQJ�DQG�$VVXUDQFH�6WDQGDUGV�%RDUG���������,QWHUQDWLRQDO�6WDQGDUGV�RQ�$XGLWLQJ��,$6��
�����4XDOLW\�&RQWURO�IRU�DQ�$XGLW�RI�)LQDQFLDO�6WDWHPHQW��

,QWHUQDWLRQDO�)HGHUDWLRQ�RI�$FFRXQWDQW�,)$&���������µ,QWHUQDWLRQDO�6WDQGDUG�RQ�5HYLHZ�(QJDJHPHQWV�
������UHYLVHG����

.DFLQD��-���+DUOHU��0���	�5DMQLF��0����������6RSKLD�7;�ZKLWHSDSHU��WKH�EORFNFKDLQ�IRU�EXVLQHVV��
5HWULHYHG�IURP�KWWSV���ZZZ�VRSKLDW[�FRP�VWRUDJH�ZHE�6RSKLD7;B:KLWHSDSHUBY����SGI�

.DQDUDFXV��&����������'RQ¶W�EHOLHYH�WKH�EORFNFKDLQ�K\SH��([DPLQLQJ�WKH�ZHDNQHVVHV�DQG�ULVNV��='1HW��
5HWULHYHG�IURP�KWWSV���ZZZ�]GQHW�FRP�DUWLFOH�GRQW�EHOLHYH�WKH�EORFNFKDLQ�K\SH�H[DPLQLQJ�LWV�
ZHDNQHVVHV�DQG�ULVNV��

.HKRH��/���'DOWRQ��'���/HRQRZLF]��&���	�-DQNRYLFK��7����������%ORFNFKDLQ�GLVFXSWLQJ�WKH�ILQDQFLDO�
VHUYLFHV�LQGXVWU\"�'HORLWWH�8QLYHUVLW\�3UHVV��

.HRJK��5����������'HORLWWH�RSHQV�QHZ�EORFNFKDLQ�ODE�LQ�'XEOLQ��'HORLWWH�3UHVV�UHOHDVHV��5HWULHYHG�IURP�
KWWSV���ZZZ��GHORLWWH�FRP�LH�HQ�SDJHV�DERXW�GHORLWWH�DUWLFOHV�GHORLWWH�RSHQV�QHZ�EORFNFKDLQ�ODE�
LQ�GXEOLQ�KWPO�

.30*���������7KH�SXOVH�RI�ILQWHFK�������%LHQQDO�JOREDO�DQDO\VLV�RI�LQYHVWPHQW�LQ�ILQWHFK��5HWULHYHG�
IURP�KWWSV���DVVHWV�NSPJ�FRP�FRQWHQW�GDP�NSPJ�[[�SGI���������K�������SXOVH�RI�ILQWHFK�SGI�

/HH�.XR�&KXHQ��'���*XR��/���	�:DQJ��<����������&U\SWRFXUUHQF\��$�QHZ�LQYHVWPHQW�2SSRUWXQLW\"�7KH�
MRXUQDO�RI�DOWHUQDWLYH�LQYHVWPHQWV��

/HPLHX[��9����������7UXVWLQJ�UHFRUGV��,V�EORFNFKDLQ�WHFKQRORJ\�WKH�DQVZHU"�5HFRUGV�0DQDJHPHQW�
-RXUQDO������������������

0DF0DQXV��(����������7KH�DXGLW�RI�WKH�IXWXUH��7KH�-RXUQDO�RI�WKH�*OREDO�$FFRXQWLQJ�$OOLDQFH�
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0DKDMDQ��HW�DO����������%ORFNFKDLQ��D�WHFKQLFDO�SULPHU��'HORLWWH�,QVLJKW���
0DUWLQGDOH��1����������+RZ�EORFNFKDLQ�ZLOO�LPSDFW�DFFRXQWDQWV�DQG�DXGLWRUV��(FRQRPLD��5HWULHYHG�IURP�

KWWSV���HFRQRPLD�LFDHZ�FRP�IHDWXUHV�MXO\������KRZ�EORFNFKDLQ�ZLOO�LPSDFW�DFFRXQWDQWV�DQG�
DXGLWRUV�

0XHOOHU��)���&DUWHU��&���	�:KLWWOH��$����������&DQ�DXGLW��VWLOO��EH�WUXVWHG"�2UJDQL]DWLRQ�6WXGLHV�YRO���������
6DJH�-RXUQDO��

1LNROLF�,���.ROOXUL��$���6HUJH\��,��	�6D[HQD��3���+RERU��$����������)LQGLQJ�WKH�*UHHG\��SURGLJDO��DQG�
VXLFLGDO�FRQWUDFWV�DW�VFDOH��&RUQHOO�8QLYHUVLW\�/LEUDU\��DU;LY������������

3XEOLF�&RPSDQ\�$FFRXQWLQJ�2YHUVLJKW�%RDUG���������&KDQJHV�LQ�XVH�RI�GDWD�DQG�WHFKQRORJLHV�LQ�WKH�
FRQGXFW�RI�DXGLWV��5HWULHYHG�IURP�KWWSV���SFDREXV�RUJ�6WDQGDUGV�UHVHDUFK�VWDQGDUG�VHWWLQJ�
SURMHFWV�3DJHV�GDWD�WHFKQRORJ\�DVS[�

3LWWHU��$����������-RE�'LVUXSWLRQ�LV�TXLFNO\�FRPLQJ�WR�DFFRXQWLQJ��WRR��$FFRXQWLQJ�7RGD\���������������
3Z&���������*OREDO�EORFNFKDLQ�VXUYH\��5HWULHYHG�IURP�

KWWSV���ZZZ�SZF�FRP�J[�HQ�LVVXHV�EORFNFKDLQ�EORFNFKDLQ�LQ�EXVLQHVV�KWP�
5DSKDH��-����������5HWKLQNLQJ�WKH�DXGLW��-RXUQDO�RI�$FFRXQWDQF\���������
5REHUWV��0����������8WLOL]LQJ�EORFNFKDLQ�LQ�\RXU�GHYHORSPHQW��4XDOFRPP��5HWULHYHG�IURP�

KWWSV���ZZZ�TXDOFRPP�FRP�QHZV�RQT�������������XWLOL]LQJ�EORFNFKDLQ�\RXU�GHYHORSPHQW�
5RXVH��0����������6FDODELOLW\�GHILQLWLRQ��5HWULHYHG�IURP�

KWWSV���VHDUFKGDWDFHQWHU�WHFKWDUJHW�FRP�GHILQLWLRQ�VFDODELOLW\�
6FKDWVN\��'���	�0XUDVNLQ��&����������%H\RQG�ELWFRLQ��EORFNFKDLQ�LV�FRPLQJ�WR�GLVUXSW�\RXU�LQGXVWU\��

'HORLWWH�,QVLJKW��
6KHHKDQ��.����������7KH�RQJRLQJ�DXGLW�WUDQVIRUPDWLRQ��$FFRXQWDQF\�,UHODQG��
6LOYHUEHUJ��.���)UHQFK��&���)HUHQ]\��'���	�9DQ�GHQ�%HUJ��6����������%DQNLQJ�RQ�WKH�EORFNFKDLQ�

UHHQJLQHHULQJ�WKH�ILQDQFLDO�DUFKLWHFWXUH��,QVWLWXWH�RI�,QWHUQDWLRQDO�)LQDQFH��
6PLWK��6����������%ORFNFKDLQ�DXJPHQWHG�DXGLW�±�%HQHILWV�DQG�FKDOOHQJHV�IRU�DFFRXQWLQJ�SURIHVVLRQDOV��

-RXUQDO�RI�7KHRULFDO�$FFRXQWLQJ�5HVHDUFK������������������
6SRNH��0����������+RZ�EORFNFKDLQ�WHFK�ZLOO�FKDQJH�DXGLWLQJ�IRU�JRRG��5HWULHYHG�IURP�

KWWSV���ZZZ�FRLQGHVN�FRP�EORFNFKDLQV�DQG�WKH�IXWXUH�RI�DXGLW�
6ZDQ��0����������%LWFRLQ�DQG�EORFNFKDLQ�H[SODLQHG��QRW�MXVW�FU\SWRFXUUHQFLHV��HFRQRPLFV��DQG�PDUNHWV��

DSSOLFDWLRQV�LQ�DUW��KHDOWK��DQG�OLWHUDF\��5HWULHYHG�IURP�KWWSV���IU�VOLGHVKDUH�QHW�ODEORJJD�ELWFRLQ�
DQG�EORFNFKDLQ�WHFKQRORJ\�H[SODLQHG�QRW�MXVW�FU\SWRFXUUHQFLHV�HFRQRPLFV�DQG�PDUNHWV�
DSSOLFDWLRQV�LQ�DUW�KHDOWK�DQG�OLWHUDF\�

6ZDQ��0����������%ORFNFKDLQ��EOXHSULQW�IRU�D�QHZ�HFRQRP\��2¶5HLOO\��
7VLOLGRX��$�/���	�)RURJORX��*����������)XUWKHU�DSSOLFDWLRQV�RI�WKH�EORFNFKDLQ��&RQIHUHQFH�SDSHU��
7\VLDF�.������������NH\�LVVXHV�WKDW�PHULW�&3$¶V�DWWHQWLRQ��6QDSVKRW�IURP�/DV�9HJDV�FRYHU�NH\�LVVXHV�

IURP�SUHVHQWHUV�DW�WKH�$,&3$�(1*$*(�FRQIHUHQFH��-RXUQDO�RI�$FFRXQWDQF\��
9RQ�*XQWHQ��&���	�0DLQHOOL��0����������&KDLQ�RI�D�OLIHWLPH��+RZ�EORFNFKDLQ�WHFKQRORJ\�PLJKW�WUDQVIRUP�

SHUVRQDO�LQVXUDQFH��/RQJ�)LQDQFH��
:HEHU��5����������,QIRUPDWLRQ�V\VWHP�DXGLW��3UHQWLFH�+DOO���������
:HEHU�� ,��� ;X�� ;��� 5LYHUHW�� 5��� *RYHUQDWRUL�� *��� 3RQRPDUHY�� $��� 	� 0HQGOLQJ�� -�� �������� 8QWUXVWHG�

EXVLQHVV�PRQLWRULQJ�DQG�H[HFXWLRQ�XVLQJ�EORFNFKDLQ��&6,52��QLFWD�������
:HVSUD��6�-����������:KDW�RSSRUWXQLWLHV�IRU�DXGLWRUV�ZLOO�DULVH�ZLWK�WKH�%ORFNFKDLQ"�5HWULHYHG�IURP�

KWWS���ZZZ�XQLW��FRP�EORJ���������ZKDW�RSSRUWXQLWLHV�IRU�DXGLWRUV�ZLOO�DULVH�ZLWK�EORFNFKDLQ�
=DELKROODK��5����������5HVWRULQJ�SXEOLF�WUXVW�LQ�WKH�DFFRXQWLQJ�SURIHVVLRQ�E\�GHYHORSLQJ�DQWL�IUDXG�

HGXFDWLRQ�SURJUDPV��DQG�DXGLWLQJ��0DQDJHULDO�$XGLWLQJ�-RXUQDO�����������������



-RXUQDO�RI�6WUDWHJLF�,QQRYDWLRQ�DQG�6XVWDLQDELOLW\�9RO������������� ���

$33(1',&(6�

$33(1',;�$�
,QWHUYLHZ�*XLGH�

1DPH 'DWH
7LWOH 7LPH

,QWHUYLH

)7(�

7XUQRYHU� ,QGXVWU\

7RWDO�EDODQFH�VKHHW� 'HSDUWP

*/2%$/�.12:/('*(�
�� :KDW�GR�\RX�NQRZ�DERXW�EORFNFKDLQ�WHFKQRORJ\"

4XH�VDYH]�YRXV�GH�OD�WHFKQRORJLH�EORFNFKDLQ�"
�� $UH�\RX�SHUVRQDOO\� LQYROYHG� �RU�ZLOO� EH�� LQ� D�EORFNFKDLQ�SURMHFW�ZLWKLQ�\RXU� FRPSDQ\�RU�ZLWK

H[WHUQDO�VWDNHKROGHUV��FXVWRPHUV��VXSSOLHUV��JRYHUQPHQW«�"
ÇWHV�YRXV�SHUVRQQHOOHPHQW�LPSOLTXp�H��RX�VHUH]�YRXV�SHUVRQQHOOHPHQW�LPSOLTXp�H��GDQV�XQ�SURMHW
EORFNFKDLQ� DX� VHLQ� GH� YRWUH� HQWUHSULVH� RX� DYHF� GHV� SDUWLHV� SUHQDQWHV� H[WHUQHV� �FOLHQWV�
IRXUQLVVHXUV��DXWRULWpV«��"

�� $UH�\RX�DZDUH�LI�\RXU�FRPSDQ\�LV�LQYROYHG�LQ�SURMHFWV��RU�ZLOO�EH��UHODWHG�WR�EORFNFKDLQ"
6DYH]�YRXV�VL�YRWUH�HQWUHSULVH�HVW�LPSOLTXpH��RX�VHUD�LPSOLTXpH��GDQV�GHV�SURMHWV�HQ�OLHQ�DYHF�OD
EORFNFKDLQ�"

%86,1(66�352&(66(6�
�� +RZ�DQG�ZKHUH��LQ�ZKLFK�DFWLYLW\��ZRXOG�\RX�XVH�EORFNFKDLQ"

&RPPHQW�HW�R���GDQV�TXHO�GRPDLQH��XWLOLVHULH]�YRXV�OD�WHFKQRORJLH�EORFNFKDLQ�"
�� :KDW�ZRXOG�EH�WKH�LPSDFWV�RI�LPSOHPHQWLQJ�EORFNFKDLQ�WHFKQRORJ\"

4XHOV�VHUDLHQW�OHV�LPSDFWV�SRXU�PHWWUH�HQ�°XYUH��HQ�SODFH��OD�WHFKQRORJLH�EORFNFKDLQ�"
�� +RZ�GR�\RX�WKLQN�EORFNFKDLQ�ZLOO�LPSDFW�UHSRUWLQJ"

'H� TXHOOHV� IDoRQV� SHQVH]�YRXV� TXH� OD� EORFNFKDLQ� DXUD� XQ� LPSDFW� VXU� OH� UHSRUWLQJ� G¶XQH
HQWUHSULVH�"

$8',7�:25.�
�� +RZ�ZLOO�EORFNFKDLQ�FKDQJH�WKH�DXGLW�ZRUN"

&RPPHQW�OD�EORFNFKDLQ�FKDQJHUD�W�HOOH�OH�PpWLHU�G
DXGLW�"
�� +RZ�GR�\RX�WKLQN�WKH�DXGLWRU¶V�SURILOH�ZLOO�FKDQJH"

¬�YRWUH�DYLV��FRPPHQW�OH�SURILO�GH�O
DXGLWHXU�YD�W�LO�FKDQJHU�"
�� +RZ�ZLOO�WKH�DXGLW�SURIHVVLRQ�EH�LPSDFWHG"

&RPPHQW�OD�SURIHVVLRQ��OH�PpWLHU��G
DXGLWHXU�WULFH�VHUD�W�HOOH�LO�WRXFKp�H�"
��� $XGLWRUV� DUH� FRQVLGHUHG� DV� WUXVWHG� WKLUG� SDUWLHV�� ZKLFK� LV� SUHFLVHO\� ZKDW� EORFNFKDLQ� DOORZV� WR

LQVWUXPHQW�LQ�D�GLVWULEXWHG�DQG�WUXVWHG�ZD\��7KLV�SKHQRPHQRQ�LV�DOVR�NQRZQ�DV�GLVLQWHUPHGLDWLRQ�
:KDW�ZLOO�KDSSHQ�LI�EORFNFKDLQ�WHFKQRORJ\�FDQ�JXDUDQWHH�WKDW�DOO�WKHVH�REMHFWLYHV�DUH�PHW"
/HV�DXGLWHXUV�WULFH�VRQW�FRQVLGpUp�HV�FRPPH�GHV�WLHUV�GH�FRQILDQFH��FH�TXL�HVW�SUpFLVpPHQW�FH�TXH
OD�EORFNFKDLQ�SHUPHW�G
LQVWUXPHQWHU�GH�PDQLqUH�GLVWULEXpH�HW�ILDEOH��&H�SKpQRPqQH�HVW�pJDOHPHQW
FRQQX� VRXV� OH� QRP�GH�GpVLQWHUPpGLDWLRQ��4XH� VH� SDVVHUD�W�LO� VL� OD� WHFKQRORJLH� EORFNFKDLQ�SHXW
JDUDQWLU�TXH�WRXV�FHV�REMHFWLIV�VRLHQW�DWWHLQWV�"



��� -RXUQDO�RI�6WUDWHJLF�,QQRYDWLRQ�DQG�6XVWDLQDELOLW\�9RO�������������

��� +RZ�ZLOO�DXGLWLQJ�VWDQGDUGV�EH�DGDSWHG"�
&RPPHQW�OHV�QRUPHV�G
DXGLW�VHURQW�HOOHV�DGDSWpHV�"�

23325781,7,(6�$1'�&+$//(1*(6�
��� :KDW�LV�\RXU�RSLQLRQ�UHJDUGLQJ�EORFNFKDLQ�WHFKQRORJ\"�

4XHOOH�HVW�YRWUH�RSLQLRQ�FRQFHUQDQW�OD�WHFKQRORJLH�EORFNFKDLQ�"�
��� :KDW�RSSRUWXQLWLHV�GR�\RX�IRUHVHH�DURXQG�EORFNFKDLQ�WHFKQRORJ\"�

4XHOOHV�VRQW�OHV�RSSRUWXQLWpV�TXH�YRXV�LPDJLQH]�DXWRXU�GH�OD�WHFKQRORJLH�EORFNFKDLQ�"�
��� :KDW�FKDOOHQJHV�GR�\RX�IRUHVHH�DURXQG�EORFNFKDLQ�WHFKQRORJ\"�

¬�YRWUH�DYLV��TXHOV�VRQW�OHV�GpILV�TXH�SRVHUD�OD�WHFKQRORJLH�EORFNFKDLQ�"�

/$67�48(67,216�
��� &DQ�\RX�JLYH�WKH�FRQWDFW�GHWDLOV�IRU�D�SHUVRQ�FXUUHQWO\�ZRUNLQJ�RQ�WKLV�WHFKQRORJ\��SURFHVVHV�RU�

DXGLWRU"�
3RXYH]�YRXV� QRXV� GRQQHU� OHV� FRRUGRQQpHV� G
XQH� SHUVRQQH� TXL� WUDYDLOOH� DFWXHOOHPHQW� VXU� FHWWH�
WHFKQRORJLH��VXU�OHV�SURFHVVXV�RX�XQ�DXGLWHXU�D\DQW�XQ�SURMHW�HQ�FRXUV�"�

��� 'R�\RX�NQRZ�DERXW�D��SURWRW\SH��ZRUNLQJ�RQ�EORFNFKDLQ"�
&RQQDLVVH]�YRXV�XQ�©�SURWRW\SH�ª�IRQFWLRQQDQW�VXU�OD�EDVH�GH�OD�EORFNFKDLQ�"�

��� ,V�WKHUH�DQ\WKLQJ�HOVH�\RX�ZDQW�WR�DGG"�
6RXKDLWH]�YRXV�DMRXWHU�TXHOTXH�FKRVH�"�
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$33(1',;�&�
&2'(6�

&RGH�*URXSV� &RGH� 'HILQLWLRQ�

&XVWRPHU�
5HODWLRQVKLS�

$FFHVV�DQG�3URWHFWLRQ�
RI�&OLHQWV
�'DWD�

8VH�RI�EORFNFKDLQ�ZLOO�LPSDFW�KRZ�DQG�IURP�
ZKHUH�DXGLWRUV�ZLOO�DFFHVV�FOLHQWV
�GDWD��%ORFNFKDLQ�ZLOO�

LPSDFW�FOLHQWV
�GDWD�SURWHFWLRQ��

1HZ�6HUYLFHV�
&3$�ILUPV�ZLOO�KDYH�WR�SURSRVH�QHZ�VHUYLFHV�WR�WKHLU�

FOLHQWV��

&XVWRPHUV
�QHHGV�
&OLHQWV�QRW�RQO\�QHHG�ILQDQFLDO�GDWD�FHUWLILFDWLRQ�EXW�DOVR�

WKH�DXGLWRU
V�H[SHUWLVH�DQG�H[SHULHQFH��

/HJDO�DQG�
5HJXODWRU\�

5HTXLUHPHQWV�

$SSURSULDWHQHVV�RI�
&XUUHQW�)UDPHZRUN�

7KH�FXUUHQW�OHJDO�IUDPHZRUN�LV�VXIILFLHQW�IRU�$XGLWRUV�WR�
NQRZ�ZKDW�WR�GR�ZLWK�WKH�XVH�RI�WKH�%ORFNFKDLQ��

'LVFRQQHFWLRQ�
6WDQGDUGV���3UDFWLFH�

7KHUH�LV�D�JDS�EHWZHHQ�WKH�FXUUHQW�OHJDO�IUDPHZRUN�DQG�
WKH�DXGLW�SUDFWLFH��H�J��LW�LV�SRVVLEOH�WR�DQDO\]H�DOO�WKH�
ILQDQFLDO�GDWD�DQG�DOO�WKH�MRXUQDO�HQWULHV�RI�D�FRPSDQ\��
EXW�WKH�VWDQGDUGV�RQO\�UHTXLUH�WKH�XVH�RI�VDPSOHV���

,QFUHDVH�,7�6WDQGDUGV�
7KH�FXUUHQW�OHJDO�IUDPHZRUN�QHHGV�WR�EH�XSGDWHG�WR�IRFXV�

PRUH�RQ�,7�DQG�WHFKQRORJ\�XVDJH��

/HJDO�5HTXLUHPHQW�
$XGLW�ZLOO�QRW�GLVDSSHDU�EHFDXVH�RI�WKH�XVH�RI�EORFNFKDLQ�

DV�LW�LV�D�OHJDO�UHTXLUHPHQW��

6SHFLILF���1DWLRQDO� $XGLWLQJ�6WDQGDUGV�VKRXOG�EH�VSHFLILF�DQG�QDWLRQDO��

6WDQGDUGL]DWLRQ�
��

,QWHUQDWLRQDO�

1DWLRQDO�6WDQGDUGV�DUH�LQIOXHQFHG���LQVSLUHG�E\�
,QWHUQDWLRQDO�6WDQGDUGV�DQG�WKHUHIRUH�DUH�VWDQGDUGL]HG��

&3$�)LUP�
([SHULHQFH�

$XGLW�3URSRVDO�
7KH�&3$�ILUP�KDV�ZRUNHG�RQ�DQ�DXGLW�SURSRVDO�IRU�D�ILUP�

XVLQJ�EORFNFKDLQ��

&OLHQW�8VLQJ�
%ORFNFKDLQ�

7KH�&3$�ILUP�DOUHDG\�KDV�FOLHQW�V��XVLQJ�EORFNFKDLQ��

,QWHUQDO�'HYHORSPHQW� 7KH�&3$�ILUP�KDV�SURMHFWV�UHODWHG�WR�EORFNFKDLQ�

,QWHUQDO�7UDLQLQJ�
7KH�DXGLWRU�KDV�OHDUQW�DERXW�EORFNFKDLQ�WKURXJK�LQWHUQDO�

WUDLQLQJ��
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&RGH�*URXSV� &RGH� 'HILQLWLRQ�

1R�&OLHQW�8VLQJ�
%ORFNFKDLQ�

7KH�&3$�ILUP�GRHV�QRW�KDYH�FOLHQWV�XVLQJ�EORFNFKDLQ�RU�
SODQQLQJ�RQ�XVLQJ�EORFNFKDLQ��

1R�&RPPXQLFDWLRQ�
7KH�DXGLWRU
V�NQRZOHGJH�RQ�WKH�EORFNFKDLQ�WHFKQRORJ\�
GRHV�QRW�FRPH�IURP�LWV�HPSOR\HU�EXW�IURP�KLV�SHUVRQDO�

UHDGLQJ�DQG�LQWHUHVWV��
1R�,QWHUQDO�
'HYHORSPHQW�

7KH�&3$�ILUP�GRHV�QRW�KDYH�DQ\�SURMHFW�UHODWHG�WR�
EORFNFKDLQ��

3UHVHQWDWLRQ�
7KH�DXGLWRU¶V�NQRZOHGJH�RQ�EORFNFKDLQ�LV�WKURXJK�

SUHVHQWDWLRQ�IURP�RWKHU�&3$�ILUPV��

3URRI�RI�&RQFHSW�
�32&��

7KH�&3$�ILUP�LV�ZRUNLQJ�RQ�D�32&��FRQVXOWLQJ�VHUYLFHV��
IRU�VRPH�FOLHQWV��

:DLW�DQG�6HH�
&3$�ILUPV�ZLOO�ZDLW�IRU�RWKHU�ILUPV��%LJ�)RXU��WR�GHYHORS�

EORFNFKDLQ�DXGLW�SURFHGXUHV��

)XWXUH�RI�3URIHVVLRQ�

$XGLW�:RUNORDG�
7KH�XVH�RI�EORFNFKDLQ�ZLOO�LPSDFW�WKH�DXGLW�ZRUNORDG�LQ�

JHQHUDO��HLWKHU�LQFUHDVH�RU�GHFUHDVH�LW���

&RQVXOWLQJ�
7KH�DXGLW�SURIHVVLRQ�ZLOO�VKLIW�LWV�ZRUN�W\SH�IURP�DXGLW�WR�

FRQVXOWLQJ�W\SH�RI�VHUYLFHV��

)LQDQFLDO�$XGLWRUV� ,PSDFW�RQ�WKH�QHHG�RI�ILQDQFLDO�DXGLWRUV��

,7�$XGLWRUV� ,PSDFW�RQ�WKH�QHHG�RI�,7�DXGLWRUV��

,7�:RUNORDG�
7KH�XVH�RI�EORFNFKDLQ�ZLOO�LQFUHDVH�WKH�SDUW�RI�WKH�ZRUN�
UHODWHG�WR�,7��ZKHQ�FRPSDUHG�WR�ILQDQFLDO���DFFRXQWLQJ�

GDWD�DQDO\VLV���

-XQLRUV� /HVV�MXQLRUV�ZLOO�EH�QHHGHG��

6WDWXV�4XR� 7KH�DXGLW�SURIHVVLRQ�ZLOO�QRW�EH�LPSDFWHG�E\�EORFNFKDLQ��

7LPHIUDPH� 7LPH�KRUL]RQ�RI�FKDQJH��

([SHULHQFHG� 1HHG�IRU�H[SHULHQFHG�SURIHVVLRQDOV��

)HHV� 7KH�XVH�RI�EORFNFKDLQ�ZLOO�LPSDFW�WKH�DXGLW�IHHV��
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&RGH�*URXSV� &RGH� 'HILQLWLRQ�

(GXFDWLRQ�	�
7UDLQLQJ�

%DFKHORU���0DVWHU�
8QLYHUVLW\�RU�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV�RIIHU�SURSHU�

HGXFDWLRQ�IRU�WRPRUURZ�SURIHVVLRQ
V�QHHGV��

&3$�([DP�3UHSDUDWLRQ�
7KH�WUDLQLQJ�RIIHUHG�E\�(;3(57VXLVVH�SURSHUO\�PHHWV�

WKH�IXWXUH�VNLOOV�QHHGHG�E\�WKH�SURIHVVLRQ��

$XGLWRU�
8QGHUVWDQGLQJ�

%LWFRLQ� %ORFNFKDLQ�DQG�%LWFRLQ�DUH�WKH�VDPH��

'DUN�,QWHUQHW�
7KH�GHYHORSPHQW�RI�EORFNFKDLQ�LV�OLQNHG�WR�WKH�GDUN�

LQWHUQHW��3HUFHSWLRQ�WKDW�EORFNFKDLQ�LV�©�EDG�ª��

*RYHUQDQFH� $XGLWRUV¶�XQGHUVWDQGLQJ�RI�EORFNFKDLQ�JRYHUQDQFH��

,QGXVWU\� .LQG�RI�LQGXVWU\�LQ�ZKLFK�EORFNFKDLQ�FRXOG�EH�XVHG��

5LVNV�
5LVNV�UHODWHG�WR�WKH�XVH�RI�EORFNFKDLQ��1HZ�ULVNV"�

*RYHUQDQFH"�)UDXG������

7HFKQRORJ\�
$XGLWRU
V�XQGHUVWDQGLQJ�RI�EORFNFKDLQ�IURP�D�
WHFKQRORJLFDO�VWDQG�SRLQW��KRZ�GRHV�LW�ZRUN�"���

%ORFNFKDLQ�XVHG�E\�
&3$�

%ORFNFKDLQ�LV�GHSOR\HG�E\�WKH�&3$�ILUP�WR�EH�XVHG�DV�DQ�
DXGLW�WRRO��

7HFKQRORJLHV�XVHG�E\�
FOLHQWV�

%ORFNFKDLQ�XVHG�E\�FOLHQWV�DQG�DXGLWHG�E\�DXGLWRUV��,W�FDQ�
DOVR�EH�XVHG�E\�DXGLWRUV�WR�DFFHVV�FOLHQW
V�GDWD��

0L[�DOO�WHFKQRORJLHV�

$XGLWRUV�FRQVLGHU�DOO�QHZ�WHFKQRORJLHV��EORFNFKDLQ��ELJ�
GDWD��,$��HWF���DV�D�EXON��'R�QRW�GLVVRFLDWH�HDFK�

WHFKQRORJ\�ZLWK�LWV�RZQ�VSHFLILFLWLHV�DQG�SRWHQWLDO�XVDJH���
LPSDFW�E\���RQ�WKH�DXGLW�SURIHVVLRQ��

'LVVRFLDWH�WHFKQRORJLHV�

$XGLWRU�GRHV�QRW�PL[�DOO�WHFKQRORJLHV�WRJHWKHU�DQG�LV�
DZDUH�WKDW�HDFK�WHFKQRORJ\�KDV�LWV�RZQ�VSHFLILFLWLHV��,$��
%&��%'��DQG�FRXOG�LPSDFW�RU�EH�XVHG�GLIIHUHQWO\�KLV���KHU�

SURIHVVLRQ��

8VDJH�DQG�&DSDELOLWLHV� :KDW�LV�SRVVLEOH�WR�GR�ZLWK�EORFNFKDLQ�WHFKQRORJ\��

$GRSWLRQ�RI�
%ORFNFKDLQ�

&RVW�%HQHILW�$QDO\VLV�
%HIRUH�GHSOR\LQJ�D�EORFNFKDLQ��FRPSDQLHV�ZLOO�HQVXUH�

WKDW�WKH�FRVW�EHQHILW�DQDO\VLV�LV�SRVLWLYH���

(YDQJHOL]DWLRQ�
%ORFNFKDLQ�DGRSWLRQ��DYHUVH�WR�FKDQJH��HYDQJHOL]DWLRQ�RI�

%ORFNFKDLQ�LV�QHFHVVDU\��

%\�$XGLW�&OLHQW�
%ORFNFKDLQ�LV�DGRSWHG�E\�WKH�DXGLW�FOLHQW��DXGLWHH���

$XGLWRUV�ZLOO�DFFHVV�LW�WR�SHUIRUP�WKHLU�DXGLW��JHW�GDWD��
DQG�ZLOO�KDYH�WR�DXGLW�WKH�V\VWHP�LWVHOI��
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&RGH�*URXSV� &RGH� 'HILQLWLRQ�

%\�$XGLW�)LUP�
%ORFNFKDLQ�LV�DGRSWHG�E\�WKH�DXGLW�ILUP�DQG�ZLOO�EH�XVHG�

DV�DQ�DXGLW�WRRO��

:LGH�$GRSWLRQ� /DUJH�DGRSWLRQ�LV�QHFHVVDU\��

)XWXUH�6NLOOV�

'DWD�,QWHUSUHWDWLRQ�
)XWXUH�DXGLWRUV�ZLOO�QHHG�WR�EH�DEOH�WR�PDNH�PHDQLQJ�RI�
GDWD��FDUWRJUDSK\�RI�GDWD��GDWD�DQDO\VLV��ELJ�GDWD�������

)LHOG�([SHUWLVH�
+RZ�WKH�XVH�RI�EORFNFKDLQ�ZLOO�LPSDFW�WKH�DXGLWRUV
�

UHTXLUHG�VNLOOV��

,7� 7KH�IXWXUH�VNLOOV�QHHGHG�E\�WKH�DXGLWRUV�DUH�,7�EDVHG��

6WDWLVWLFV�DQG�0DWK�
$XGLWRUV�ZLOO�QHHG�PRUH�VWDWLVWLFV�DQG�PDWKHPDWLFDO�

VNLOOV��

5HSRUWLQJ�

'DWD�4XDOLW\�
7KH�XVH�RI�EORFNFKDLQ�ZLOO�LPSDFW�WKH�TXDOLW\�RI�ILQDQFLDO�

GDWD�EHIRUH�WKH�DXGLW�WDNHV�SODFH��

1R�,PSDFW�
7KH�XVH�RI�EORFNFKDLQ�ZLOO�QRW�LPSDFW�WKH�UHSRUWLQJ�

SURFHVV��

4XLFNHU� 7KH�UHSRUWLQJ�SURFHVV�ZLOO�EH�TXLFNHU��

5HDO�7LPH�
$FFHVV�WR�ILQDQFLDO�UHSRUWV�ZLOO�EH�UHDO�WLPH��'DWD�LQ�WKH�

ILQDQFLDO�UHSRUWV�ZLOO�EH�UHDO�WLPH�GDWD��

5HSRUWLQJ�$XWRPDWLRQ� 7KH�UHSRUWLQJ�SURFHVV�ZLOO�EH�DXWRPDWL]HG�

$XGLW�3UDFWLFH�

([SDQG�/LPLWV�
7KH�XVH�RI�EORFNFKDLQ�ZLOO�DOORZ�DXGLWRUV�WR�DQDO\]H�

PRUH�GDWD�DQG�WKHUHIRUH�WR�EHWWHU�XQGHUVWDQG�DQG�DQDO\]H�
WKHLU�FOLHQW¶V�EXVLQHVV��

1R�&KDQJH� 7KH�XVH�RI�EORFNFKDLQ�ZLOO�QRW�LPSDFW�WKH�DXGLW�SUDFWLFH��

2SWLPL]DWLRQ�
7KH�XVH�RI�EORFNFKDLQ�E\�&3$�ILUPV�ZLOO�LPSDFW�WKH�DXGLW�
SUDFWLFH��UHGXFH�OHQJWK�RI�DXGLW�ZRUN��SHUIRUPDQFH�JDLQ��

HIILFLHQF\�JDLQ��UHGXFH�DXGLW�FRVWV��

6LPSOLILFDWLRQ� $XGLW�ZLOO�EH�HDVLHU�WR�SHUIRUP���VLPSOLILHG��

6FRSH�
6KLIW�RI�DXGLW�VFRSH�IURP�DFFRXQWLQJ�WR�,7��DXGLW�RI�

EORFNFKDLQ�DQG�LWV�HPEHGGHG�UXOHV�H�J��LQWHJUDWHG�LQWHUQDO�
FRQWUROV���

7HVWV�$XWRPDWLRQ� 0RUH�DQG�PRUH�DXGLW�WHVWV�ZLOO�EH�DXWRPDWHG��

7UDGLWLRQDO�7HVWV�
,PSDFW�RQ�WUDGLWLRQDO�DXGLW�WHVWV��VXEVWDQWLYH��VDPSOH��

DXGLW�ILJXUHV��WUDQVDFWLRQV��HWF��
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&RGH�*URXSV� &RGH� 'HILQLWLRQ�

8VH�RI�7HFKQRORJ\�
$XGLWRUV�ZLOO�XVH�PRUH�DQG�PRUH�QHZ�WHFKQRORJ\�WR�

SHUIRUP�DXGLW��%ORFNFKDLQ��GURQH��HWF������

$FFRXQWLQJ�
'HSDUWPHQW�

1XPEHU�RI�(PSOR\HHV�
7KH�XVH�RI�EORFNFKDLQ�ZLOO�LPSDFW�KRZ�PDQ\�SHUVRQV�
ZRUN�LQ�DQ�DFFRXQWLQJ�GHSDUWPHQW�LQ�WKH�LQGXVWU\���

7DVN�$XWRPDWLRQ�
0RUH�DQG�PRUH�DFFRXQWLQJ�WDVNV��HVSHFLDOO\�ORZ�VNLOOV�

RQHV��ZLOO�EH�DXWRPDWHG��

$XGLW�4XDOLW\�

3URIHVVLRQDO�-XGJPHQW�
7KH�XVH�RI�EORFNFKDLQ�ZLOO�QRW�UHSODFH�DXGLW�DV�LW�FDQQRW�

UHSODFH�WKH�SURIHVVLRQDO�MXGJPHQW�RI�WKH�DXGLWRUV��

4XDOLW\�
7KH�XVH�RI�EORFNFKDLQ�ZLOO�LPSDFW�WKH�TXDOLW\�RI�WKH�DXGLW�

VHUYLFH��PRUH�DVVXUDQFH��PRUH�WUDQVSDUHQF\���

9DOXH�$GGHG� $XGLWRUV�ZLOO�IRFXV�RQ�YDOXH�DGGHG�WDVNV���VHUYLFHV��
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