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�8WNDUVKD�.XWH��3URI��6DQGHHS�.XPDU�-DLVZDO

���'HSDUWPHQW�RI�$UWLILFLDO�,QWHOOLJHQFH�DQG�'DWD�6FLHQFH�
$MHHQN\D�'<�3DWLO�6FKRRO�RI�(QJLQHHULQJ��3XQH���,QGLD�ā�,QGLD

$EVWUDFW

:KHQ�WKHUH�LV�GRZQWLPH�LQ�WKH�FORXG��WZR�TXHVWLRQV�DULVH��LV�LW�D�EUHDFK�RI�D�VHUYLFH�OHYHO�DJUHHPHQW�
�6/$��� DQG� ZKDW� PXVW� EH� GRQH� DERXW� LW"�:H� SURSRVH� DQ� DUFKLWHFWXUH� WKDW� FRQQHFWV� WHOHPHWU\� ZLWK�
HYLGHQFH�DVVHVVPHQW��SDUDPHWULF�SD\PHQW��DQG�FRQWUROOHG�UHFRYHU\�WKURXJK�D�FRPPRQ�LQFLGHQW�UHFRUG��
0HWULFV� DUH� FRPSDUHG�ZLWK� D� YHUVLRQHG� SROLF\�� YLJLODQW� ZLWQHVVHV� FHUWLI\� WKH� HYLGHQFH�� DQG� D� VPDUW�
FRQWUDFW�HQIRUFHV�WKH�SULQFLSOH�RI�ERXQGHG�SD\PHQW��$�VHSDUDWHO\�DXWKRUL]HG�³GLUHFWRU´�FDQ�SHUIRUP�DQ�
DOORZHG�UHFRYHU\�RSHUDWLRQ�LI�QHHGHG��7KH�GHVLJQ�GHDOV�GLUHFWO\�ZLWK�PLVVLQJ�REVHUYDWLRQV��GXSOLFDWH�
FODLPV�� FRQWUDGLFWLRQV� EHWZHHQ� ZLWQHVVHV�� FRQILGHQWLDOLW\�� HPHUJHQF\� VXVSHQVLRQ�� DQG� WKH� GDQJHU� RI�
PDNLQJ�D�GRZQWLPH�ZRUVH�WKURXJK�DXWRPDWHG�UHFRYHU\��,W�DOVR�GLVWLQJXLVKHV�WKH�LQWHJULW\�RI�HYLGHQFH�
IURP�WKH�ILGHOLW\�RI�PHDVXUHPHQW��7KH�SDSHU�LV�D�GHVLJQ�DQG�HYDOXDWLRQ�SODQ��LW�UHSRUWV�QR�H[SHULPHQWDO�
UHVXOWV�

.H\ZRUGV���&ORXG�6/$��HYLGHQFH�YDOLGDWLRQ��RUDFOHV��SDUDPHWULF�LQVXUDQFH��UHFRYHU\�DXWRPDWLRQ��VPDUW�
FRQWUDFWV��WHOHPHWU\

,��,QWURGXFWLRQ

&ORXG�FRPSXWLQJ�IDLOXUHV�FDQ�RFFXU�IRU�PDQ\�UHDVRQV��VRPH�RI�ZKLFK�PD\�QRW�EH�REYLRXV��$�VRIWZDUH�
GHIHFW��UHVRXUFH�GHSOHWLRQ��D�UHJLRQDO�GLVUXSWLRQ��D�QHWZRUN�RXWDJH��RU�D�FRQILJXUDWLRQ�HUURU�PD\�HDFK�
FDXVH�DQ�RXWDJH��5HJDUGOHVV�RI�WKH�FDXVH��WKH�ILUVW�WKLQJ�WKDW�PXVW�EH�GRQH�LV�WR�UHVWRUH�WKH�VHUYLFH��$IWHU�
WKDW��D�VHSDUDWH�LQYHVWLJDWLRQ�PXVW�GHWHUPLQH�ZKHWKHU�FRQWUDFWXDO�REOLJDWLRQV�ZHUH�EUHDFKHG�

7KH�WZR�WDVNV�DUH�UHODWHG��EXW�QHLWKHU�GHWHUPLQHV�WKH�VXFFHVV�RI�WKH�RWKHU��5HVWRULQJ�WKH�VHUYLFH�GRHV�
QRW�HUDVH�D�SULRU�YLRODWLRQ��DQG�UHFHLYLQJ�D�SD\RXW�IURP�DQ�LQVXUHU�GRHV�QRW�KHOS�WKH�DSSOLFDWLRQ�UHFRYHU�
DQG�UHFRQQHFW�

6/$V� W\SLFDOO\� DGGUHVV� DYDLODELOLW\�� ODWHQF\�� DQG� UHVSRQVH� WLPH�� 3DUDPHWULF� LQVXUDQFH� SROLFLHV� VHW�
VSHFLILF�WULJJHUV�DQG�UXOHV�IRU�FRPSHQVDWLRQ��7KLV�ZRUNV�RQO\�LI�WKH�SDUWLHV�VKDUH�DQ�XQGHUVWDQGLQJ�RI�
KRZ�DQ�LQFLGHQW�LV�PHDVXUHG��ZKHUH�WKH�GDWD�FRPH�IURP��DQG�KRZ�GLVSXWHV�DUH�UHVROYHG�

7KH� SURSRVHG� DSSURDFK� FRQQHFWV� GHWHFWLRQ�� HYLGHQFH� YDOLGDWLRQ�� SD\PHQW�� DQG� UHFRYHU\� WKURXJK� D�
FRPPRQ�LGHQWLILHU��7KH�LGHQWLILHU�OHWV�DQ�DXGLWRU�WUDFH�D�SD\PHQW�DQG�D�UHFRYHU\�DFWLRQ�EDFN�WR�WKH�VDPH�
HYHQW��ZKLOH�VHSDUDWH�DXWKRUL]DWLRQV�SUHYHQW�WKH�ILQDQFLDO�FRQWUDFW�IURP�WDNLQJ�RYHU�WKH�FORXG�UHVRXUFHV��
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7KH�DLP�LV�QRW�WR�PDNH�HYHU\�GHFLVLRQ�DXWRPDWLF�EXW�WR�GHILQH�WKH�HYLGHQFH�DQG�WKH�ERXQGDULHV�EHWZHHQ�
GHFLVLRQV�

7KLV�SDSHU�PDNHV�IRXU�FRQWULEXWLRQV���L��D�OD\HUHG�DUFKLWHFWXUH�WKDW�WXUQV�HYLGHQFH�LQWR�VHWWOHPHQW���LL��
D� ERXQGHG� VHYHULW\� DQG� SD\RXW� IRUPXODWLRQ�� �LLL�� D� FODLP� VWDWH�PDFKLQH� IRU� GXSOLFDWHV�� GLVSXWHV�� DQG�
SDXVHV��DQG��LY��D�UHSURGXFLEOH�WHVWLQJ�SODQ��7KH�VWXG\�UHPDLQV�DW�WKH�FRQFHSWXDO�VWDJH��7KH�IRUPXODV�
DQG� FDVHV� GHVFULEH� KRZ� D� SURWRW\SH� VKRXOG� EH� WHVWHG�� WKH\� GR� QRW� UHSUHVHQW� WKH� RXWFRPH� RI� D� EXLOW�
LPSOHPHQWDWLRQ�

$��3UREOHP�DQG�5HVHDUFK�4XHVWLRQV

$Q�HIIHFWLYH�V\VWHP�KDV�WR�HVWDEOLVK�ZKDW�D�EUHDFK�LV��KRZ�ORQJ�LW�ODVWV��ZKR�FDQ�EH�WUXVWHG�WR�SURYLGH�
PHDVXUHPHQWV��KRZ�UHSHDWHG�VXEPLVVLRQV�DUH�SUHYHQWHG��DQG�ZKDW�PHDVXUHV�HQVXUH�WKDW�UHFRYHU\�HIIRUWV�
GR�QRW�DJJUDYDWH�WKH�SUREOHP��7KLV�JLYHV�ULVH�WR�IRXU�UHVHDUFK�TXHVWLRQV��54�� +RZ�FDQ�WHOHPHWU\�EH�
WXUQHG�LQWR�D�UHSURGXFLEOH�SDUDPHWULF�FODLP"�54��:KDW�FRQWUROV�SUHYHQW�PDQLSXODWLRQ�RI�WKH�V\VWHP��
UHSOD\�RI�GDWD��DQG�GXSOLFDWH�SD\PHQWV"�54�� +RZ�FDQ�VHWWOHPHQW�DQG�UHFRYHU\�VKDUH�HYLGHQFH�ZLWKRXW�
YLRODWLQJ�WKHLU�GLVWLQFW�DXWKRUL]DWLRQV"�54��:KDW�PHDVXUHPHQWV�FDQ�LQGLFDWH�ZKHWKHU�WKH�GHVLJQ�DOORZV�
FRQWUDFWV�WR�LPSURYH�UHVSRQVHV�ZLWKRXW�XQDFFHSWDEOH�ULVNV"

%��/LPLWV�DQG�$VVXPSWLRQV

7KH�GHVLJQ�DVVXPHV�WKDW��EHIRUH�FRYHUDJH�FRPPHQFHV��WKH�VHUYLFH�LQ�VFRSH��WKH�LQVXUHG�FKDUDFWHULVWLFV��
DQG� WKH� UROHV� RI� WKH� SDUWLHV� FRQFHUQHG� KDYH� EHHQ� XQDQLPRXVO\� DJUHHG�� 6LJQLQJ� NH\V� DQG� WHOHPHWU\�
FROOHFWLRQ�DUH�DVVXPHG�WR�EH�XQGHU�SURSHU�FRQWURO��EXW�WKH\�FDQQRW�EH�WUXVWHG�HQWLUHO\��)RU�H[DPSOH��D�
FRPSURPLVHG�DJHQW��FROOXGLQJ�UHSRUWHUV��RU�DQ�LQFRUUHFW�SROLF\�FDQ�VWLOO�WULJJHU�DGYHUVH�GHFLVLRQV��7KH�
HQIRUFHDELOLW\� RI� WKH� SURGXFW� DQG� RI� LQVXUDQFH� UHJXODWLRQV� GHSHQGV� RQ� WKH� MXULVGLFWLRQ� DQG�PXVW� EH
H[DPLQHG�RXWVLGH�WKH�WHFKQLFDO�GHVLJQ�

,,��%DFNJURXQG�DQG�5HODWHG�:RUN

$��7HOHPHWU\�DQG�(YLGHQFH�4XDOLW\

3URPHWKHXV� FROOHFWV� PHWULFV� DQG� LVVXHV� DOHUWV�� ZKLOH� 2SHQ7HOHPHWU\� RIIHUV� YHQGRU�QHXWUDO�
LQVWUXPHQWDWLRQ� DQG� WHOHPHWU\� H[SRUW� >�@�� >�@�� 7KHVH� V\VWHPV� SURYLGH� YLVLELOLW\� LQWR� KRZ� D� VHUYLFH�
EHKDYHV��EXW�UHFHLYLQJ�DQ�DOHUW�GRHV�QRW�PHDQ�WKDW�DQ�LQVXUDQFH�LQFLGHQW�KDV�RFFXUUHG��7KH�LQVXUDQFH�
SROLF\�PXVW�VSHFLI\�VHYHUDO�FRPSRQHQWV�� LQFOXGLQJ�WKH�VHUYLFH�LQ�TXHVWLRQ�� WKH�VDPSOLQJ�LQWHUYDO�� WKH�
DJJUHJDWLRQ�UXOH��WKH�WKUHVKROG��PDLQWHQDQFH�H[FOXVLRQV��DQG�WKH�ZD\�LQ�ZKLFK�PLVVLQJ�GDWD�DUH�WUHDWHG�

$Q� HYLGHQFH� UHFRUG� VKRXOG� FRQWDLQ� WKH� LQIRUPDWLRQ� XVHG� IRU� WKH� VSHFLILF� GHFLVLRQ� DQG� D�PHDQV� RI�
YHULI\LQJ� LW��7KH� UHFRUG�PD\� LQFOXGH� WKH� WRWDO� DYDLODELOLW\�RYHU� D�JLYHQ�SHULRG�� WKH�QXPEHU�RI� IDLOHG�
SUREHV��WKH�VRXUFHV�RI�LQIRUPDWLRQ��WKH�FRQILJXUDWLRQ�YHUVLRQ��DQG�D�GLJHVW�RI�WKH�VXSSRUWLQJ�GRFXPHQWV��
$�GLJHVW�DOORZV�D�UHDGHU�WR�ILQG�RXW�ZKHWKHU�WKH�LQIRUPDWLRQ�ZDV�FKDQJHG�DIWHUZDUGV��KRZHYHU��LW�GRHV�
QRW� UHPRYH�FRQFHUQV�DERXW� WKH�DXWKHQWLFLW\�RI� WKH�RULJLQDO�PHDVXUHPHQW��FORFN�V\QFKURQL]DWLRQ�� DQG�
PHDVXUHPHQW�DFFXUDF\�

%��3DUDPHWULF�&RQWUDFWV�DQG�3ROLFLHV

$�SDUDPHWULF�SROLF\�GLIIHUV�IURP�RWKHUV�LQ�WKDW�LW�EDVHV�LWV�SD\PHQWV�RQ�WKH�RFFXUUHQFH�RI�D�VSHFLILHG�
LQGH[�RU�HYHQW�UDWKHU�WKDQ�ZDLWLQJ�XQWLO�DIWHU�WKH�GDPDJH�KDV�RFFXUUHG��,WV�GLVDGYDQWDJH�LV�EDVLV�ULVN��WKDW�
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LV�� WKH� LQGH[�PLJKW� QRW� DFFXUDWHO\� GHVFULEH� WKH� ORVVHV� LQFXUUHG� E\� WKH� FODLPDQW�� 6PDUW� FRQWUDFWV� FDQ�
H[HFXWH�GHWHUPLQLVWLF� UXOHV�RQFH�DOO� LQIRUPDWLRQ�KDV�EHHQ�SURYLGHG��EXW� WKH\�FDQQRW�PRQLWRU�D�FORXG�
VHUYLFH� RU� GHWHUPLQH� ZKHWKHU� WKH� FRQGLWLRQV� UHSRUWHG� E\� D� VHQVRU� DUH� YDOLG�� 2EVHUYLQJ� RXWVLGH�
LQIRUPDWLRQ�WKHUHIRUH�UHTXLUHV�DQ�RUDFOH�RU�DQRWKHU�FRQILUPDWLRQ�PHWKRG�

0LVWDNHV�LQ�D�SROLF\�FDQ�FDXVH�QXPHURXV�SUREOHPV ODWHU��EHFDXVH�WKH\�PD\�EH�SURJUDPPHG�LQWR�WKH�
FRQWUDFW��7KUHVKROG�YDOXHV�DQG�UXOHV�IRU�H[FHSWLRQDO�FDVHV�QHHG�WR�EH�GHILQHG�SURSHUO\��RWKHUZLVH�WKH\�
ZLOO�LQIOXHQFH�HYHU\�FODLP�PDGH��7KH�GHILQLWLRQV�PXVW�EH�DJUHHG�EHIRUH�WKH�V\VWHP�LV�ODXQFKHG�

&��2UDFOHV DQG�5HFRYHU\�$XWRPDWLRQ

0XOWLSOH�UHSRUWHUV�FDQ�UHGXFH�GHSHQGHQFH�RQ�D�VLQJOH�VRXUFH�RQO\�LI�WKH�UHSRUWHUV�DUH�WUXO\�LQGHSHQGHQW��
0HDVXULQJ�WKH�VDPH�FRPSURPLVHG�HQGSRLQW�ILYH�WLPHV�GRHV�QRW�SURGXFH�ILYH�PHDVXUHPHQWV��4XRUXP�
UXOHV� WROHUDWH� VRPH� IDXOW\� UHSRUWV�� EXW� WKH\� GR� QRW� DGGUHVV� FROOXVLRQ� RU� FRUUHODWHG� IDLOXUHV� >�@�� 7KH�
VHOHFWLRQ�RI�UHSRUWHUV��WKH�URWDWLRQ�RI�NH\V��ODWH�UHSRUWV��DQG�WKH�UHVROXWLRQ�RI�GLVDJUHHPHQWV�WKHUHIRUH�
KDYH�WR�EH�GHVLJQHG�LQWR�WKH�V\VWHP�

$XWRPDWLRQ�WRROV�FDQ�UHVWDUW�ZRUNORDGV��PRYH�FRQWDLQHUV��DQG�VHQG�WUDIILF�WR�KHDOWK\�LQVWDQFHV��<HW�
IUHTXHQW�UHVWDUWV�FDQ�FDXVH�RYHUORDG��DQG�D�VWDOH�UHSOLFD�FDQ�ORVH�IUHVK�GDWD��WXUQLQJ�D�VPDOO�LVVXH�LQWR�D�
PDMRU� LQFLGHQW�� 5HFRYHU\� PHFKDQLVPV� VKRXOG� LQFOXGH� WHVWHG� UXQERRNV�� VWULFW� DFFHVV� FRQWUROV� UDWH�
OLPLWLQJ��DQG�GU\�UXQ�DQG�UROOEDFN�RSWLRQV�

,,,��3URSRVHG�6\VWHP�$UFKLWHFWXUH

7KH� DUFKLWHFWXUH� LV� GLYLGHG� LQWR� ILYH� ORJLFDO� OD\HUV�� VHUYLFH� LQIUDVWUXFWXUH�� WHOHPHWU\�� HYLGHQFH�
YDOLGDWLRQ��VHWWOHPHQW��DQG�UHFRYHU\��(DFK�OD\HU�KDV�D�VSHFLILF�IXQFWLRQ�DQG�H[FKDQJHV�LQIRUPDWLRQ�XVLQJ�
FODLP�LGHQWLILHUV��7KLV�VHSDUDWLRQ�LV�LQWHQGHG�WR�NHHS�GHFLVLRQV�WUDQVSDUHQW�DQG�WR�SUHYHQW�WKH�UHFRYHU\�
SURFHGXUH�IURP�FKDQJLQJ�ILQDQFLDO�LQIRUPDWLRQ�

$��,QIUDVWUXFWXUH�DQG�7HOHPHWU\

7KH� LQIUDVWUXFWXUH� OD\HU� FRQVLVWV� RI� WKH� FRYHUHG� DSSOLFDWLRQV�� FORXG� UHVRXUFHV�� KHDOWK� FKHFNV�� DQG�
GHSHQGHQFLHV�� 7HOHPHWU\� LQFOXGHV� WKH� VXFFHVVIXO�SUREH� UDWLR�� WKH� UHTXHVW� UHVSRQVH� WLPH� DW� D� JLYHQ�
SHUFHQWLOH�� WKH� +773� HUURU� UDWLR�� &38� WKURWWOLQJ�� DQG� VDWXUDWLRQ�� 7KH� SROLF\� VKRXOG� GLIIHUHQWLDWH�
FRQWUDFWXDO� LQGLFDWRUV� IURP� GLDJQRVWLF� VLJQDOV�� )RU� H[DPSOH�� KLJK�&38�XVH� FDQ� H[SODLQ� D� GRZQWLPH�
LQFLGHQW�EXW�FDQQRW�LQLWLDWH�D�SD\PHQW�XQOHVV�WKH�SROLF\�GHILQHV�LW�DV�D�FRYHUHG�LQGH[�

6DPSOLQJ�DQG�DJJUHJDWLRQ�PXVW�EH�GHILQHG�EHIRUH�WKH�LQFLGHQW��)RU�LQVWDQFH��LI�DYDLODELOLW\�LV�GHILQHG�
RYHU� ILYH�PLQXWH�ZLQGRZV�� LW� VKRXOG� QRW� EH� VZLWFKHG� WR� RQH�PLQXWH�ZLQGRZV� WR� VKRZ�EHWWHU� UHVXOWV�
GXULQJ�D�IDLOXUH��0LVVLQJ�REVHUYDWLRQV�UHTXLUH�D�FOHDUO\�GHILQHG�UXOH�� WKH\�DUH�YRLGHG��UHSODFHG�E\�DQ�
LQGHSHQGHQW�SUREH��RU�HVFDODWHG�WR�D�UHYLHZ�TXHXH�

%��3URRI�3DFNHW

)RU�HYHU\�LQFLGHQW�DQDO\]HG��DQ�DJHQW�SUHSDUHV�D SDFNHW�FRQWDLQLQJ�D�XQLTXH�FODLP�,'��WKH�SROLF\�,'�
DQG�YHUVLRQ�QXPEHU��WKH�VSHFLILF�VHUYLFHV��WKH�VWDUW�DQG�HQG�WLPHV�RI�WKH�LQFLGHQW��D�PHWULFV�VXPPDU\��
VRXUFH�LGHQWLILHUV��D�GLJHVW�RI�WKH�FRQILJXUDWLRQ��DQG�D�KDVK�RI�WKH�UHFRUGV��7KH�SDFNHW�LV�VLJQHG�E\ LWV�
VRXUFH�ZKHUHYHU�SUDFWLFDEOH��7KH�RULJLQDO�ORJV�UHPDLQ�VWRUHG�LQ�DQ�DXWKRUL]HG�ORFDWLRQ��ZKLOH�WKH�FRQWUDFW�
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UHFHLYHV�RQO\�WKH�LQIRUPDWLRQ�QHHGHG�IRU�GHFLVLRQ�PDNLQJ��7KH�KDVK�JXDUDQWHHV�LQWHJULW\��DQG�VLJQDWXUHV�
DQG�SURYHQDQFH�WUDFLQJ�VXSSRUW�OHJLWLPDF\��EXW�QHLWKHU�LQGLFDWHV�WKDW�WKH�VRXUFH�LV�WUXVWZRUWK\�

&��2UDFOH�&RQILUPDWLRQ

,Q� FRPSOLDQFH�ZLWK� WKH� UHTXLUHPHQWV�� DJHQWV� WDVNHG�ZLWK� UHSRUWLQJ� LQGHSHQGHQWO\� YHULI\� WKH� FODLP�
DJDLQVW�WKH�SROLF\�DQG�SURYLGH�D�VLJQHG�UHSRUW��7KH�YDOLGDWLRQ�VWHS�FKHFNV�WKH�UHSRUWHU¶V�PHPEHUVKLS��
WKH�YDOLGLW\�RI�WKH�VLJQDWXUH��WKH�UHOHYDQFH�RI�WKH�SROLF\��DQG�ZKHWKHU�D�TXRUXP�KDV�EHHQ�UHDFKHG��5HSRUWV�
WKDW�PXVW�EH�UHMHFWHG�LQFOXGH�WKRVH�ZLWK�XQNQRZQ�SROLF\�,'V��LQYDOLG�WLPHVWDPSV��RU�D�FODLP�,'�WKDW�KDV�
EHHQ�XVHG�SUHYLRXVO\��,I�WKHUH�DUH�VLJQLILFDQW�LQFRQVLVWHQFLHV�EHWZHHQ�UHSRUWV��WKH�FODLP�LV�SODFHG�LQ�D�
GLVSXWH�VWDJH�LQVWHDG�RI�EHLQJ�SDLG�DXWRPDWLFDOO\�

6HWWOHPHQW�FRQWUDFW� 7KLV�FRQWUDFW�LV�HVVHQWLDO�EHFDXVH�LW�FRQILUPV�WKDW�WKH�FRUUHVSRQGLQJ�SROLF\�LV�
YDOLG��WKDW�WKH�FODLP KDV�QRW�DOUHDG\�EHHQ�SDLG��DQG�WKDW�WKH�DPRXQW�LV�ZLWKLQ�WKH�SROLF\�OLPLWV�DQG�WKH�
DYDLODEOH� UHVHUYH��$� FODLP� ,'� FRUUHVSRQGV� WR� RQH� ILQDO� VHWWOHPHQW��ZKLFK�PDNHV� UHWULHV� LGHPSRWHQW��
6HWWOHPHQW�UHFRUGV�PXVW�FDUU\�WKH�FODLP�,'��WKH�SROLF\�YHUVLRQ��WKH�DPRXQW��DQG�WKH�VWDWXV�RI�WKH�GHFLVLRQ��
ZLWKRXW�SODFLQJ�VHQVLWLYH�RSHUDWLRQDO�LQIRUPDWLRQ�LQ�D�SXEOLFO\�UHDGDEOH�IRUP��7KH�DXWKRULW\�WR�SDXVH�
DQG�UHVWDUW�PXVW�EH�VSHFLILHG�LQ�GHWDLO��D�SDXVH�VKRXOG�VWRS�XQVDIH�W\SHV�RI�DFWLRQ�UDWKHU�WKDQ�FKDQJH�
FODLPV�WKDW�KDYH DOUHDG\�EHHQ�VHWWOHG�

5HFRYHU\�FRQWUROOHU� 7KH�FRQWUROOHU�UHFHLYHV�D�YDOLGDWHG�LQFLGHQW�UHFRUG��EXW�LW�KDV�LWV�RZQ�SHUPLVVLRQ�
UHJLPH��,W�PDSV�WKH�LQFLGHQW�FDWHJRU\�WR�WKH�DSSURSULDWH�UXQERRN��FKHFNV�WKH�FXUUHQW�VWDWH�RI�WKH�V\VWHP��
DQG�SURGXFHV�RQO\�WKH�DFWLRQV�DOORZHG�IRU�LW��,W�UHFRUGV�ZKHWKHU�WKH�REMHFWLYH�ZDV�UHVWRUHG�DQG�ZKHWKHU�
D�UROOEDFN�ZDV�SHUIRUPHG�

,9��5LVN�DQG�3DUDPHWULF�6HWWOHPHQW�0RGHO

$��6HYHULW\�3DUDPHWHUV

/HW�/�W���(�W���DQG�&�W��GHQRWH�WKH�QRUPDOL]HG�VHYHULW\�RI�ODWHQF\��HUURU��DQG�UHVRXUFH�XVH�GHYLDWLRQV��
UHVSHFWLYHO\��(DFK�SDUDPHWHU�LV�PDSSHG�WR�DQ�REVHUYDEOH�UDQJH��XVXDOO\�IURP�]HUR�WR�RQH��WKH�KLJKHU�WKH�
YDOXH�� WKH�PRUH�VHULRXV�WKH�GHYLDWLRQ�IURP�WKH�VHUYLFH�REMHFWLYH��&DSV�DQG�JXDUGUDLOV�SUHYHQW�D� ODUJH�
XQSURFHVVHG�YDOXH�IURP�GRPLQDWLQJ�WKH�VFRUH�PHUHO\�EHFDXVH�RI�LWV�XQLW�RI�PHDVXUHPHQW��7KH�FRPSRVLWH�
VHYHULW\�LV

5�W�� ���í�H[S^íį>Į /�W����ȕ (�W����Ȗ &�W�@` ���

ZKHUH�Į��ȕ��DQG�Ȗ DUH�PRGHO�FRHIILFLHQWV�GHVFULELQJ�HDFK�FRPSRQHQW¶V�LQIOXHQFH�RQ�WKH�VHUYLFH�OHYHO��7KH�
FRHIILFLHQWV�DUH�QRQ�QHJDWLYH�DQG�VXP�WR�RQH��DQG�į VHWV�WKH�VHQVLWLYLW\�RI�WKH�PRGHO�

%��3D\RXW�5XOH

$�ERXQGHG�SD\RXW�FDQ�EH�GHILQHG�DV

3�ǻ W�� �PLQ>3PD[��. ��PD[����5�W��í�5WK��GW@ ���

ZKHUH� 3PD[ LV� WKH� SROLF\� FHLOLQJ�� . LV� D� PXOWLSOLHU�� DQG� 5WK LV� WKH� WULJJHU� WKUHVKROG�� ,Q� D� GLVFUHWH�
LPSOHPHQWDWLRQ��WKH�LQWHJUDO�LV�UHSODFHG�E\�WKH�VXP�RI�WKH�H[FHVV�DERYH�WKH�WKUHVKROG�PXOWLSOLHG�E\�WKH�
OHQJWK�RI�HDFK�LQWHUYDO�RYHU�ZKLFK�WKH�IXQFWLRQ�LV�HYDOXDWHG��7KH�SROLF\�VKRXOG�VWDWH�DOO�UHTXLUHG�GHWDLOV��
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VXFK� DV� WLPH�XQLWV�� URXQGLQJ��ZDLWLQJ� SHULRG�� WKUHVKROG�� DQG� FODLP� OLPLWV�� LQFOXGLQJ� WKH� WUHDWPHQW� RI�
LQFLGHQW�JURXSLQJ�

&��([DPSOH�&DOFXODWLRQ

$VVXPH�D�SROLF\�ZLWK�5WK �����. HTXDO�WR�����FXUUHQF\�XQLWV�SHU�VHYHULW\�PLQXWH��DQG�3PD[ �����XQLWV��
,I�5�W� ���� IRU� ��� YDOLG�PLQXWHV�� WKH� VHYHULW\� H[FHVV� LV� ����� DQG� WKH� FDOFXODWLRQ� EHFRPHV����î����î�
�� ����XQLWV��7KLV�H[DPSOH�RQO\�LOOXVWUDWHV�KRZ�WKH�FDOFXODWLRQ�ZRUNV�LQ�SUDFWLFH�� LW� LV�QRW�DQ�DFWXDO�
UHVXOW�RU�D�VXJJHVWHG�LQVXUDQFH�DPRXQW��$�SUDFWLFDO�SROLF\�ZLOO�GLIIHU��DV�LW�PXVW�WDNH�LQWR�DFFRXQW�WKH�
ZDLWLQJ�SHULRG��XQFHUWDLQW\��DQG�WKH�FRUUHODWLRQ�RI�WKH�LQGH[�ZLWK�ORVVHV�

'��3ROLF\�/LIHF\FOH

$�SROLF\�SDVVHV� WKURXJK� WKH�VWDJHV�'UDIW��5HYLHZHG��$FWLYH��6XVSHQGHG��([SLUHG��DQG�&ORVHG��7KH�
SROLF\� UHFRUG�VKRXOG� LQFOXGH� WKH�YHUVLRQ�DQG�DFWLYDWLRQ� WLPH�� WKH�FRYHUHG�VHUYLFHV�� WKH�PHDVXUHPHQW�
GHILQLWLRQV��WKH�WULJJHU�SDUDPHWHUV��WKH�SD\PHQW�OLPLW��WKH�RUDFOH�TXRUXP��DQG�WKH�EHQHILFLDU\��$�FODLP�
VKRXOG�EH�DWWDFKHG�WR�WKH�SROLF\�YHUVLRQ�LQ�IRUFH�GXULQJ�WKH�PHDVXUHPHQW�ZLQGRZ��$�ERXQGDU\�WHVW�VKRXOG�
EH�FDUULHG�RXW�IRU�WKH�PRPHQW�LPPHGLDWHO\�EHIRUH�DFWLYDWLRQ�

9��2SHUDWLRQDO�:RUNIORZ

7KH�ZRUNIORZ�FRPPHQFHV�RQFH�WHOHPHWU\�LQGLFDWHV�D�SRWHQWLDO�EUHDFK��'HWHFWLRQ�DORQH�VKRXOG�QRW�OHDG�
WR�PRQH\� WUDQVIHUV�RU� WR�DQ\�GLVUXSWLYH�DFWLRQ��7KH�HYHQW� LV�PDSSHG� WR� DQ�DFWLYH�SROLF\� DQG�D� IL[HG�
PHDVXUHPHQW�LQWHUYDO��WKH�HYLGHQFH�LV�SDFNDJHG��RUDFOH�UHSRUWV�DUH�FROOHFWHG��DQG�WKH�FRQWUDFW�HYDOXDWHV�
WKH�FODLP��)DLOHG�FKHFNV�QRUPDOO\�VWRS�IXUWKHU�SURFHVVLQJ�RU�GLUHFW�WKH�FODLP�WR�UHYLHZ�

$��&ODLP�3URFHVVLQJ

7KH�RUGHU�RI�DFWLRQV�LV�DV�IROORZV������HVWDEOLVK�D�SRWHQWLDO�EUHDFK�EDVHG�RQ�WKH�DJUHHG�SHUVLVWHQFH�UXOH��
����FUHDWH�D�FODLP�,'�DQG�DQ�HYLGHQFH�VXPPDU\������FROOHFW�VLJQHG�DWWHVWDWLRQV������FKHFN�WLPHVWDPSV��
WKH�SROLF\�YHUVLRQ��WKH�TXRUXP��DQG�XQLTXHQHVV������GHWHUPLQH�WKH�DPRXQW�DQG�FKHFN�WKDW�UHVHUYHV�DUH�
DYDLODEOH������VHWWOH�DQ�DPRXQW�QRW�H[FHHGLQJ�WKH�GHWHUPLQHG�VXP�DQG�SURGXFH�DQ�DXGLW�UHFRUG��DQG�����
SHUIRUP� DQ\� DSSURYHG� UHFRYHU\� DFWLRQV�� (YHU\� SKDVH� RI� SURFHVVLQJ� PXVW� EH� GRFXPHQWHG�� ZLWK� WKH�
UHDVRQLQJ�IRU�PRYLQJ�RQ�RU�VWRSSLQJ�

%��6WDWH�7UDQVLWLRQV�DQG�5HWULHV

7KH�XVHIXO�VWDWHV�DUH�0RQLWRULQJ��&DQGLGDWH�%UHDFK��(YLGHQFH�&ROOHFWLRQ��2UDFOH�5HYLHZ��&KDOOHQJH��
$SSURYHG��6HWWOHG��5HFRYHU\�LQ�3URJUHVV��5HFRYHUHG��DQG�3DXVHG��6WDOH�HYLGHQFH�JRHV�EDFN�IRU�UHYLHZ��
FRQIOLFWLQJ�UHSRUWV�PRYH�WR�WKH�&KDOOHQJH�VWDWH��DQG�WUXVWHG�UHSRUWV�PRYH�WR�WKH�VHWWOHPHQW�VWDJH��7KH�
3DXVHG�VWDWH�SURKLELWV�QHZ�DFWLRQV�ZKLOH�SUHVHUYLQJ�SULRU�RQHV�

1HWZRUN�FDOOV�DQG�DXWRPDWHG�IXQFWLRQV�ZLOO�UHWU\��:LWKRXW�LGHPSRWHQF\��D�UHWU\�FRXOG�FDXVH�D�SD\PHQW�
WR�EH�PDGH�DJDLQ�RU�D�UHFRYHU\�DFWLRQ�WR�EH�H[HFXWHG�WZLFH��(DFK�FODLP�,'�VKRXOG�WKHUHIRUH�UHSUHVHQW�D�
VLQJOH�ILQDO�VHWWOHPHQW��ZKLOH�WKH�FRQWUROOHU�KDV�LWV�RZQ�DFWLRQ�,'�IRU�HYHU\�H[HFXWLRQ�

&��+XPDQ�2YHUVLJKW

7KH�OHYHO�RI�RYHUVLJKW�VKRXOG�IROORZ�WKH�FRQVHTXHQFHV�RI�D�GHFLVLRQ��5HVWDUWLQJ�D�EULHI�VHVVLRQ��IRU�
H[DPSOH��PD\�EH�DXWRPDWHG�DIWHU�YDOLGDWLRQ��EXW�RWKHU�RSHUDWLRQV��VXFK�DV�UHJLRQDO�IDLORYHU��GDWDEDVH�
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SURPRWLRQ��RU� UHVRXUFH� UHPRYDO�� UHTXLUH� WKH�SUHVHQFH�RI� DQ�RSHUDWRU��7KH�FRQWUROOHU� WKHUHIRUH�KDV� WR�
SUHVHQW�WKH�WULJJHULQJ�FRQGLWLRQ��WKH�H[SHFWHG�LPSDFW��WKH�DFWXDO�VWDWXV��DQG�WKH�UROOEDFN�RSWLRQ��+XPDQ�
UHYLHZ�LV�DQ�DGGLWLRQDO�VDIHJXDUG��LW�GRHV�QRW�UHSODFH�JRRG�WHFKQLFDO�VDIHJXDUGV�

9,��6HFXULW\��3ULYDF\��DQG�7KUHDW�0RGHO

$��$GYHUVDU\�$VVXPSWLRQV

7KH� WKUHDWV� FRQVLGHUHG� LQFOXGH� D� PDOLFLRXV� LQVLGHU�� D� FRPSURPLVHG� WHOHPHWU\� DJHQW�� FROOXGLQJ�
UHSRUWHUV��UHSOD\�RI�D�OHJLWLPDWH�FODLP��D�FRPSURPLVHG�RUDFOH�NH\��DQG�DQ�DWWDFNHU�VHHNLQJ�FRQWURO�RI�WKH�
UHFRYHU\�FRQWUROOHU��7KH�WKUHDW�PRGHO�PXVW�GHILQH�ZKLFK�DFWRUV�DUH�ZLWKLQ�WKH�VFRSH�RI�WKH�SURMHFW�DQG
ZKDW�LW�H[SHFWV�WR�SUHYHQW�IURP�WKRVH�DFWRUV��RWKHUZLVH��WKH�VHFXULW\�FODLP�LWVHOI�KDV�QR�YDOXH�

%��,QWHJULW\�'RHV�1RW�(TXDO�7UXWK

&U\SWRJUDSKLF�KDVKLQJ�FDQ�SURYH�WKDW�D�ILOH�KDV�QRW�FKDQJHG�VLQFH�WKH�KDVK�ZDV�SURGXFHG��DQG�D�GLJLWDO�
VLJQDWXUH�FRQQHFWV�D�UHSRUW�WR�D�VLJQLQJ�NH\��1HLWKHU�SURYHV�WKDW�WKH�PHDVXUHPHQW�LV�WUXH��,I�WKH�VHQVRU�
ZDV�FRPSURPLVHG�EHIRUH�VLJQLQJ��IDOVH�GDWD�FDQ�EH�SUHVHUYHG�ZLWKRXW�GLIILFXOW\��,QGHSHQGHQW�SUREHV��
GLYHUVLW\�RI�VRXUFHV��VLJQHG�FRQILJXUDWLRQ��WLPH�V\QFKURQL]DWLRQ��DQG�FURVV�FKHFNV�UHGXFH�WKH�ULVN�EXW�GR�
QRW�HOLPLQDWH�LW�HQWLUHO\�

&��&RQWUDFW�DQG�3ULYDF\�5LVNV

&RQWUDFW� GHIHFWV� FDQ� DIIHFW� WKH� WUDQVIHU� RI� PRQH\�� ORFN� IXQGV�� RU� RYHUORRN� SROLF\� FRPSOLDQFH��
&RXQWHUPHDVXUHV�LQFOXGH�FRUUHFW�DULWKPHWLF��VWULFW�UXOHV�RQ�GDWD�DFFHVV��SUHGHILQHG�WUDQVLWLRQV��DWWHQWLRQ�
WR�UHHQWUDQF\��DQG�LQYDULDQWV��D�FODLP�LV�VHWWOHG�RQO\�RQFH��WKH�DPRXQW�GRHV�QRW�H[FHHG�D�SUHGHWHUPLQHG�
OLPLW��WKH�UHFLSLHQW�LV�WKH�SDUW\�QDPHG�DV�HQWLWOHG��DQG�HYLGHQFH�DQG�TXRUXP�DUH�PDQGDWRU\�IRU�VHWWOHPHQW��
7KH�FRGH�PXVW�EH�DXGLWHG��WKH�LQYDULDQWV�YHULILHG��DQG�WKH�V\VWHP�LQVSHFWHG�EHIRUH�LW�LV�SXW�LQWR�RSHUDWLRQ�

5DZ�ORJV�PD\�FRQWDLQ�VHQVLWLYH�FXVWRPHU�GDWD��VXFK�DV�FRQQHFWLRQ�SDWKV��YLUWXDO�PDFKLQH�QDPHV��RU�
GLVFRYHUHG�YXOQHUDELOLWLHV��/RJV�VKRXOG�QRW�EH�OLQNHG�WR�LQGLYLGXDO�FXVWRPHUV��EXW�LQ�SUDFWLFH�D�KDVK�GRHV�
QRW�SURWHFW�D�FXVWRPHU¶V�LGHQWLW\�LI�WKH�ORJ�FDQ�EH�UHFRQVWUXFWHG��/RJ�VWRUDJH�PXVW�IROORZ�DOO�DSSOLFDEOH�
ODZV�DQG�UHJXODWLRQV�

'��5HFRYHU\�6HFXULW\

5HFRYHU\�FUHGHQWLDOV�VKRXOG�EH�VKRUW�OLYHG�DQG�YDOLG�RQO\�IRU�WKH�WDUJHW�VHUYLFH��5XQERRNV�QHHG�WR�EH�
WKRURXJKO\� WHVWHG� IRU� IDLOXUH�� IRU� WKH�SURSHU�DSSOLFDWLRQ�RI� UDWH� OLPLWV�� DQG� IRU� WKH� LPSOHPHQWDWLRQ�RI�
UROOEDFN�SODQV��7KH�FRQWUROOHU�PXVW�QRW�EH�JLYHQ�EODQNHW�DGPLQLVWUDWLYH�ULJKWV�VLPSO\�EHFDXVH�LW�LQWHUDFWV�
ZLWK�WKH�VHWWOHPHQW�VHUYLFH��$�EUHDFK�DW�WKH�FRQWUDFW�OHYHO�VKRXOG�QRW�LPSO\�XQOLPLWHG�DFFHVV�WR�WKH�FORXG��
ZKLOH�D�EUHDFK�DW�WKH�FRQWUROOHU�OHYHO�VKRXOG�QRW�DOORZ�D�FODLP�DPRXQW�WR�EH�FKDQJHG�RU�IXQGV�WR�EH�VHQW�
LQ�WKH�ZURQJ�GLUHFWLRQ��7KHVH�ERXQGDULHV�QHHG�WR�EH�WHVWHG�QHJDWLYHO\��UDWKHU�WKDQ�UHO\LQJ�RQO\�RQ�DQ�
DUFKLWHFWXUH�GLDJUDP�

9,,��,PSOHPHQWDWLRQ�DQG�(YDOXDWLRQ�3ODQ

7KH�SURWRW\SH�FRXOG�XVH�D�FRQWDLQHUL]HG�WHVW�KDUQHVV�ZLWK�HLWKHU�3URPHWKHXV�RU�2SHQ7HOHPHWU\��D�VPDUW�
FRQWUDFW�RQ�D�WHVW�QHWZRUN��DQG�D�UHFRYHU\�DJHQW�UHVWULFWHG�WR�D�WHVW�HQYLURQPHQW��7KHVH�FRPSRQHQWV�DUH�
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LOOXVWUDWLYH�VDPSOHV�DQG�GR�QRW�LPSO\�WKDW�DQ\�VXFK�V\VWHP�LV�DOUHDG\�LQ�SODFH��7KH�ILUVW�URXQG�RI�WHVWV�
VKRXOG�XVH�V\QWKHWLF�FDVHV�DQG�V\QWKHWLF�ILQDQFLDO�YDOXHV�

$��3URWRW\SLQJ�6WHSV

)LUVW��WKH�PHWULFV��WLPH�LQWHUYDOV��OLPLWV��SD\RXW�FRQGLWLRQV��DQG�UXOHV�IRU�KDQGOLQJ�PLVVLQJ�GDWD�VKRXOG�
EH�LGHQWLILHG��6HFRQG��QRUPDO�DQG�IDXOW\�WUDFHV�VKRXOG�EH�LQWURGXFHG�DQG�WKH�UDZ�HYLGHQFH�VDYHG��7KLUG��
UHSRUWHU� DSSURYDO� DQG� IUHVKQHVV� FKHFNV� VKRXOG� EH� DGGHG�� WRJHWKHU� ZLWK� WKH� KDQGOLQJ� RI� FRQIOLFWLQJ�
UHSRUWV��)RXUWK��D�FRQWUDFW�WKDW�HQDEOHV�SROLF\�H[HFXWLRQ�DQG�FODLP�YHULILFDWLRQ�VKRXOG�EH�FUHDWHG��$IWHU�
WKH�VHWWOHPHQW�WHVWV�DUH�FRPSOHWHG��WKH�UHFRYHU\�VWDJH�FDQ�EH�LQLWLDWHG�

%��5HSURGXFLELOLW\�DQG�6FHQDULRV

)RU�UHSURGXFLELOLW\��HDFK�WHVW�UXQ�VKRXOG�GRFXPHQW�WKH�VRIWZDUH�YHUVLRQV��WKH�FRQWUDFW�EXLOG��WKH�SROLF\�
FRQILJXUDWLRQ��WKH�WHVWLQJ�HQYLURQPHQW��WKH�ZRUNORDG��WKH�WHOHPHWU\�IUHTXHQF\��WKH�VHW�RI�RUDFOHV��DQG�WKH�
LQMHFWHG�IDXOW��6FULSWV�DQG�UDZ�RXWSXWV�VKRXOG�EH�VDYHG�VR�WKDW�RWKHU�UHVHDUFKHUV�FDQ�UHSHDW�WKH�WHVWV�DQG�
REWDLQ� VLPLODU� UHVXOWV�� 7KH� VFHQDULRV� VKRXOG� LQFOXGH� VXVWDLQHG� ODWHQF\� DQG� HUURU�UDWH� H[FHHGDQFHV��
UHVRXUFH� GHSOHWLRQ�� D� ORFDO� VHUYLFH� RXWDJH�� DEVHQW� WHOHPHWU\�� HUURQHRXV� RU� FRQWUDGLFWRU\� UHSRUWV��
GXSOLFDWHG�FODLPV��LQVXIILFLHQW�UHVHUYHV��D�FRQWUDFW�SDXVH��DQG�DQ�XQSODQQHG�UXQERRN�H[HFXWLRQ�IDLOXUH�

&��0HWULFV

7KH� HYDOXDWLRQ� VKRXOG� FRPSDUH� DW� OHDVW� WKUHH� FRQILJXUDWLRQV�� PDQXDO� DVVHVVPHQW� DQG� UHFRYHU\��
SDUDPHWULF�VHWWOHPHQW�ZLWKRXW�DXWRPDWHG�UHFRYHU\��DQG�WKH�FRPELQHG�FRQILJXUDWLRQ��6LPLODU�ZRUNORDGV�
DQG�LQFLGHQWV�VKRXOG�EH�XVHG�ZKHUHYHU�SRVVLEOH��0HGLDQV�DQG�VSUHDGV�VKRXOG�EH�UHSRUWHG�UDWKHU� WKDQ�
RQO\�WKH�EHVW�UHVXOWV��DQG�PDFKLQH�SURFHVVLQJ�WLPH�VKRXOG�EH�VHSDUDWHG�IURP�KXPDQ�HYDOXDWLRQ�WLPH��7KH�
PHWULFV�VKRXOG� LQFOXGH�GHWHFWLRQ� ODJ��HYLGHQFH�SUHSDUDWLRQ� WLPH��VHWWOHPHQW� ODJ�� UHFRYHU\� WLPH�� IDOVH�
SRVLWLYH�UDWH��IDOVH�QHJDWLYH�UDWH��GXSOLFDWH�UHMHFWLRQ�UDWH��UHVRXUFH�RYHUKHDG��DQG�XQLQWHQGHG�HIIHFWV��7KH�
SHUFHQWDJH�FKDQJH�LQ�WLPH�LV�FDOFXODWHG�DV

ǻ 7  �>�7EDVHOLQH í�7SURSRVHG����7EDVHOLQH@�î���� ���

:KHQ�TXDOLI\LQJ�DQG�QRQ�TXDOLI\LQJ�FDVHV�DUH�ODEHOOHG��WKH�IDOVH�SRVLWLYH�UDWH�LV

)35� �)3����)3���71� ���

ZKHUH�)3�LV�WKH�QXPEHU�RI�QRQ�TXDOLI\LQJ�HYHQWV�LQFRUUHFWO\�DFFHSWHG�DQG�71�LV�WKH�QXPEHU�RI�QRQ�
TXDOLI\LQJ� HYHQWV� FRUUHFWO\� UHMHFWHG��5HVHDUFK� UHVXOWV�PXVW� EH� EDVHG� RQ� WHVW� FDVHV� UDWKHU� WKDQ� URXJK�
HVWLPDWHV�� ,I� QR� SURWRW\SH� LV� DYDLODEOH�� WKH� UHVXOWV� VHFWLRQ�PXVW� UHPDLQ� D� SURMHFWLRQ�� ZLWKRXW� DFWXDO�
VXFFHVV�UDWHV�SUHVHQWHG�

9,,,��5HVHDUFK *DSV�DQG�3UDFWLFDO�7UDGH�RIIV

7KH�ILUVW�XQUHVROYHG�TXHVWLRQ�FRQFHUQV�WKH�TXDOLW\�RI�HYLGHQFH��:KLOH�WKH�UXOHV�RI�D�FRQWUDFW�PD\�EH�
GHWHUPLQLVWLF�� WKH� REVHUYDEOHV� PD\� QRW� KDYH� WKH� UHTXLUHG� UHOLDELOLW\�� 0RUH� UHVHDUFK� LV� QHHGHG� RQ�
PHDVXUHPHQW�DQG�FDOLEUDWLRQ LQ�GLVSXWHV�DPRQJ�LQGHSHQGHQW�SDUWLHV�WKDW�KDYH�QR�FRPPRQ�WUXVW�LQ�WKH�
PRQLWRULQJ�SURYLGHU��7KH�VHFRQG�LVVXH�LV�EDVLV�ULVN��DQ�DYDLODELOLW\�WKUHVKROG�LV�HDV\�WR�FKHFN��\HW�LW�PD\�
QRW�UHSUHVHQW�WKH�ILQDQFLDO�FRQVHTXHQFHV�IRU�WKH�SROLF\KROGHU�ZHOO��,Q�PDQ\�FDVHV��D�GHOD\�LQ�VHUYLFH�PD\�
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VWD\�EHORZ�WKH�SRLQW�DW�ZKLFK�XVHUV�DEDQGRQ�WUDQVDFWLRQV��ZKLOH�D�VKRUW�RXWDJH�PD\�VWLOO�WULJJHU�D�SD\PHQW�
HYHQW�HYHQ�ZKHUH�UHGXQGDQF\�LV�DYDLODEOH�

$QRWKHU�LPSRUWDQW�LVVXH�LV�SULYDF\��.HHSLQJ�UDZ�WHOHPHWU\�RII�WKH�EORFNFKDLQ�GHFUHDVHV�WKH�FKDQFH�RI�
H[SRVXUH��EXW�PHWDGDWD�FDQ�VWLOO�GLVFORVH� WKH� WLPLQJ�RI� LQFLGHQWV�� UHODWLRQVKLSV�EHWZHHQ�VHUYLFHV�� DQG�
RYHUDOO�EXVLQHVV�DFWLYLW\��3ULYDF\�SUHVHUYLQJ�FU\SWRJUDSKLF�SURRIV�PD\�KHOS��KRZHYHU��WKH\�FRPSOLFDWH�
WKH�SURFHVV�EHFDXVH�ZKDW�LV EHLQJ�SURYHG�PXVW�LWVHOI�EH�YDOLGDWHG��,Q�DGGLWLRQ��UHFRYHU\�VDIHW\�UHTXLUHV�
SURRI� WKDW� WKH� UXQERRN� ZRUNV� ZLWK� WKH� ZRUNORDG� DQG� WKDW� UROOEDFN� ZRUNV� FRUUHFWO\� XQGHU� H[SHFWHG�
IDLOXUHV�

$V�D�UHVXOW��WKH�GHVLJQ�LQYROYHV�WUDGH�RIIV��'LVWULEXWHG�OHGJHUV�FDQ�IDFLOLWDWH�DXGLWLQJ�DQG�SURWHFW�WKH�
SDUWLHV� IURP�UHO\LQJ�RQ�D�VLQJOH�GDWDEDVH��EXW� WKH\�EULQJ� WKHLU�RZQ�GLVDGYDQWDJHV��VXFK�DV�DGGLWLRQDO�
H[SHQVH��GHOD\��DQG�FRPSOH[LW\��DQG�PD\�HYHQ�LQFUHDVH�RSHUDWLRQDO�FRVWV��:KHUH�WKH�SDUWLHV�DOUHDG\�WUXVW�
WKH�FODLPV�SURFHVVLQJ�VHUYLFH��D�VLPSOH�GDWDEDVH�UHFRUG�FDQ�EH�OHVV�H[SHQVLYH�WKDQ�D�OHGJHU�

7KH�SDUWLHV�DOVR�KDYH�GLIIHUHQW�LQWHUHVWV��7KH�LQVXUHG�SDUW\�PD\�SUHIHU�D�SHUPLVVLYH�WULJJHU��WKH�LQVXUHU�
PD\�ZDQW�D�FRQVHUYDWLYH� LQWHUSUHWDWLRQ��DQG� WKH�RSHUDWRU�PD\�FRQWURO� WKH�PRQLWRULQJ�V\VWHP�XVHG� WR�
DVVHVV� LWV�RZQ�SHUIRUPDQFH��*RYHUQDQFH�VKRXOG�VSHFLI\�ZKR�FKRRVHV� WKH�PHDVXUHPHQWV��ZKR�PDNHV�
FKDQJHV�WR�WKH�V\VWHP��ZKR�H[DPLQHV�WKH�HYLGHQFH��DQG�ZKR�SD\V�IRU�LQGHSHQGHQW�UHYLHZ��5XOHV�FDQQRW�
UHSODFH�D�SURFHVV�IRU�KDQGOLQJ�DPELJXLW\��WKH�SRVVLELOLW\�RI�IUDXG��RU�YDJXHO\�GHILQHG�SROLF\�SURYLVLRQV�

,;��'HSOR\PHQW�6FHQDULR

$VVXPH�WKH�$3,�UHSRUWV� WKH���WK�SHUFHQWLOH�UHVSRQVH�WLPH�IRU�ILYH�PLQXWH�SHULRGV��$�EUHDFK�RFFXUV�
ZKHQ� WKH� ODWHQF\� H[FHHGV� WKH� WKUHVKROG� IRU� WKH� VSHFLILHG� QXPEHU� RI� SHULRGV� ZLWKRXW� DQ\� GHFODUHG�
PDLQWHQDQFH��7HOHPHWU\�SURGXFHV�WKH�FODLP�UHFRUG�DQG�NHHSV�WKH�EDFNXS�GDWD��7KH�HYLGHQFH�VHUYLFH�SDLUV�
WKH�SROLF\�YHUVLRQ�ZLWK�D�GLJHVW�DQG�UHTXHVWV�VLJQDWXUHV��7KH�FRQWUDFW�FKHFNV�WKH�IUHVKQHVV�DQG�LGHQWLW\�
RI�WKH�FODLP�DQG WKH�TXRUXP��$IWHU�FRQVHQVXV�LV�UHDFKHG��WKH�FODLP�PD\�EH�SURFHVVHG��RWKHUZLVH��LW�PXVW�
EH�UHYLHZHG�

,Q�SDUDOOHO��WKH�UHFRYHU\�PDQDJHU�PRQLWRUV�WKH�KHDOWK�RI�WKH�VHUYLFHV��:KHQ�LW�LV�VDIH�DFFRUGLQJ�WR�WKH�
DSSURYHG�SOD\ERRN��WKH�UHFRYHU\�PDQDJHU�URXWHV�D�VPDOO�SRUWLRQ�RI�WUDIILF�WR�D�KHDOWK\�SRRO�DQG�FKHFNV�
ZKHWKHU�WKH�DFWLRQ�ZRUNV��7KH�PRYH�LV�UHFRUGHG�XQGHU�D�VHSDUDWH�,'��,I�WKH�VHUYLFH�LV�UHVWRUHG�DIWHU�WKH�
WUDQVIHU��WKH�UHFRYHU\�LV�DOVR�UHFRUGHG��,I�LW�GRHV�QRW�ZRUN��WKH�UHFRYHU\�PDQDJHU�UHYHUWV�WKH�WUDQVIHU��
6HWWOHPHQW� LV� DVVRFLDWHG� ZLWK� WKH� RULJLQDO� PHDVXUHPHQW� SHULRG� UDWKHU� WKDQ� ZLWK� WKH� VXFFHVV� RI� WKH�
UHFRYHU\�

1RZ�VXSSRVH�RQH�RI�WKH�WHOHPHWU\�SRLQWV�LV�XQUHDFKDEOH��7UHDWLQJ�WKH�ODFN�RI�GDWD�DV�HYLGHQFH�RI�IDLOXUH�
LV�ULVN\�IURP�WKH�OHJDO�SHUVSHFWLYH��ZKHUHDV�WUHDWLQJ�LW�DV�HYLGHQFH�RI�QRUPDO�DFWLYLW\�PD\�KLGH�D�UHDO�
LVVXH��7KH�UXOHV�VKRXOG�FOHDUO\�LQGLFDWH�ZKHWKHU�DQ�LQGHSHQGHQW�WHVW�FDQ�EH�XVHG��ZKHWKHU�WKH�PLVVLQJ�
GDWD�LQYDOLGDWH�WKH�ZLQGRZ��RU�ZKHWKHU�PDQXDO�H[DPLQDWLRQ�RI�WKH�VLWXDWLRQ�LV�QHFHVVDU\�

7KHVH�H[DPSOHV�GHPRQVWUDWH�WKH�LQWHUDFWLRQV�EHWZHHQ�WKH�HOHPHQWV��KRZHYHU�� WKH\�GR�QRW�HVWDEOLVK�
W\SLFDO�SD\PHQW�GHOD\��UHVLVWDQFH�WR�RUDFOH�FROOXVLRQ��RU�VHFXULW\�LQ�SURGXFWLRQ��6XFK�HYLGHQFH�FDQ�RQO\�
EH� SURYLGHG� E\� D� SURWRW\SH�� D� IDXOW�LQMHFWLRQ� GHILQLWLRQ�� FRPPRQ� PHDVXUHPHQWV�� DQG� LQGHSHQGHQW�
HYDOXDWLRQ�
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;��3ROLF\�*RYHUQDQFH�DQG�2SHUDWLRQDO�5HDGLQHVV

7KH�PDLQ�SDUWLFLSDQWV�LQ�D�IXQFWLRQLQJ�GHSOR\PHQW�LQFOXGH�WKH�SROLF\KROGHU��WKH�LQVXUDQFH�FRPSDQ\�
RU�ULVN�FDUULHU��WKH�WHOHPHWU\�HQWLW\��DQG�WKH�HQWLW\�UHVSRQVLEOH�IRU�WKH�LQIUDVWUXFWXUH��2QH�RUJDQL]DWLRQ�
PD\� SOD\� VHYHUDO� UROHV�� EXW� HDFK� UROH� PXVW� KDYH� FOHDUO\� GHILQHG� GXWLHV� DQG� UHVSRQVLELOLWLHV�� 7KH�
SROLF\KROGHU�PXVW� EH� DEOH� WR�PRQLWRU� WKH� FODLP�PHDVXUHV�� WKH� LQVXUHU�PXVW� GHFLGH� RQ� FRYHUDJH� DQG�
GLVSXWHV��WKH�WHOHPHWU\�HQWLW\�PXVW�GRFXPHQW�KRZ�GDWD�DUH�FROOHFWHG�DQG�UHWDLQHG��DQG�WKH�LQIUDVWUXFWXUH�
HQWLW\� PXVW� VDQFWLRQ� UHFRYHU\� DFWLYLWLHV�� 7KLV� DUUDQJHPHQW� SUHVXPHV� VRPH� VHSDUDWLRQ� EHWZHHQ� WKH�
SDUWLHV��,I�RQH�VLGH�FRQWUROV�WKH�VRXUFH�RI�WKH�PHWULFV��WKH�RUDFOH�NH\V��DQG�WKH�SD\PHQW�UHFLSLHQWV��YHU\�
OLWWOH�VHSDUDWLRQ�LV�HQVXUHG�

$�SROLF\�UHYLHZ�VKRXOG�FRYHU�FHUWDLQ�HOHPHQWV�EHIRUH�DFWLYDWLRQ��WKH�LGHQWLW\�RI�WKH�VHUYLFH��WKH�PHWULF�
GHILQLWLRQ��WKH�VDPSOLQJ�SHULRG��PDLQWHQDQFH�H[FOXVLRQV��WKH�WULJJHU�GXUDWLRQ��WKH�SD\RXW�FDOFXODWLRQ��WKH�
FDS��WKH�EHQHILFLDULHV��UHWHQWLRQ��WKH�TXRUXP��DQG�WKH�SDWK�IRU�DSSHDO��$Q\�FKDQJH�WR�WKH�WKUHVKROG�RU�
IRUPXOD�PXVW�EH�UHFRUGHG�DV�D�QHZ�YHUVLRQ�RI�WKH�SROLF\�

&ODLPDQWV� DQG� LQVXUHUV� QHHG� D� UHFRUG� FRQWDLQLQJ� WKH� SD\PHQW� GHWDLOV�� WKH� SROLF\� H[SLU\� GDWH�� WKH�
PHDVXUHPHQW�SHULRG��D�PHWULF�VXPPDU\��DQG�WKH�UHDVRQ�IRU�DSSURYDO�RU�GHQLDO��,Q�DGGLWLRQ��DQ\�DSSHDO�
VKRXOG�KDYH�D�WLPH�OLPLW�DQG�EH�VXEPLWWHG�LQ�WKH�UHTXLUHG�IRUPDW�

&RPPHQFHPHQW�RI�SURGXFWLRQ�VKRXOG�LQYROYH�SURRI�WKDW�DOO�NH\�LQYDULDQWV�KROG��HYLGHQFH�WKDW�SDXVH�
DQG�NH\�URWDWLRQ�URXWLQHV�KDYH�EHHQ�UHKHDUVHG��DQG�HYLGHQFH�WKDW�WKH�UXQERRNV�ZRUN�ZKHQ�IDLOXUHV�RFFXU��
7KH� RSHUDWRU� VKRXOG� VLPXODWH� ORVV� RI� RUDFOH� FRQQHFWLYLW\�� XQDYDLODEOH� VWRUDJH�� FUHGHQWLDO� WKHIW�� DQG�
LQFRUUHFW� SROLF\� FRQILJXUDWLRQ��0RQLWRULQJ�PXVW� LQFOXGH� WKH� VHWWOHPHQW� VHUYLFH� LWVHOI�� DV� LW� FDQ� VWRS�
ZRUNLQJ�HYHQ�ZKHQ�WKH�DSSOLFDWLRQ�LW�VXSSRUWV�IXQFWLRQV�FRUUHFWO\�

;,��)XWXUH�:RUN�DQG�&RQFOXVLRQ

7KH�QH[W�VWDJH�LV�WKH�GHYHORSPHQW�RI�D�VLPSOH�SURWRW\SH�WKDW�FRYHUV�RQH�VHUYLFH��RQH�NLQG�RI�EUHDFK��
DQG�RQH� UHYHUVLEOH�FRXQWHUPHDVXUH��7KLV�ZLOO� DOORZ� WKH�HYLGHQFH� IRUPDW� DQG� WKH�VWDWH�PDFKLQH� WR�EH�
WHVWHG�EHIRUH�PRYLQJ�RQ�WR�PRUH�LQGLFDWRUV�RU�PRUH�FRPSOH[�SROLFLHV��)XWXUH�H[SHULPHQWV�PLJKW� WHVW�
GLIIHUHQW� RUDFOH� VWUDWHJLHV XQGHU� GHOD\HG�� IDLOHG�� FRUUXSWHG�� DQG� FRQWUDGLFWRU\� GDWD�� DQG� H[DPLQH�
VHQVLWLYLW\� WR� GLIIHUHQW� WKUHVKROGV� DQG� DJJUHJDWLRQ� ZLQGRZV�� DV� ZHOO� DV� ZKHWKHU� SULYDF\�SUHVHUYLQJ�
SURRIV�DUH�ZRUWK�WKH�DGGHG�FRPSOH[LW\�

,W�LV�YLWDO�IRU�WKH�VWXG\�WR�PHDVXUH�WKH�KXPDQ�ZRUNORDG�EURXJKW�DERXW�E\�DXWRPDWLRQ��WKH�UHGXFWLRQ�LQ�
HYHU\GD\�HIIRUW�PLJKW�EH�RIIVHW�E\� DQ� LQFUHDVH� LQ� WKH�QXPEHU�RI� H[FHSWLRQV�DQG�GLVDJUHHPHQW�FDVHV��
3RWHQWLDO� LQGLFDWRUV� DUH� WKH� QXPEHU� RI� FDVHV� WKDW� UHTXLUH� LQWHUYHQWLRQ�� WKH� WLPH� QHHGHG� WR� UHVROYH�
GLVDJUHHPHQWV�� WKH� TXDOLW\� RI� GHFLVLRQ� UHFRUGV�� DQG� WKH� QXPEHU� RI� UHMHFWHG� GDQJHURXV� UHFRYHU\�
UHFRPPHQGDWLRQV�

7KLV�SDSHU�SURSRVHV�D�GHVLJQ�WKDW�OLQNV�FORXG�WHOHPHWU\�ZLWK�HYLGHQFH�YDOLGDWLRQ��SDUDPHWULF�SD\PHQW��
DQG�D�UHFRYHU\�PHFKDQLVP��$�FHQWUDO�FRQFHUQ�LV KRZ�WR�PDNH�LQIRUPDWLRQ�DFFHVVLEOH�WR�DOO�VWDNHKROGHUV�
ZKLOH�VDIHJXDUGLQJ�ILQDQFLDO�DQG�RSHUDWLRQDO�SULYDF\��7KH�GHVLJQ�GRHV�QRW�HOLPLQDWH�WUXVW��LW�H[SRVHV�WKH�
PDMRU�DVVXPSWLRQV�DQG�SURYLGHV�D�PHFKDQLVP�IRU�DXGLWLQJ�WKHP��+DVK�IXQFWLRQV�DQG�VLJQDWXUHV�VHFXUH�
WKH� LQWHJULW\� DQG� RULJLQ� RI� WKH� GDWD�� EXW� WKH\� GR� QRW� SUHYHQW� IDOVH� GDWD� IURP� EHLQJ� UHSRUWHG�� 6PDUW�
FRQWUDFWV� FDQ� HQIRUFH� WKH� DJUHHG� UXOHV� DXWRPDWLFDOO\�� EXW� WKLV� GRHV� QRW� E\� LWVHOI�PDNH� DQ� LQVXUDQFH�
DUUDQJHPHQW�IDLU�
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$FNQRZOHGJPHQW

7KH�DXWKRU�DFNQRZOHGJHV�WKH�JXLGDQFH�DQG�VXSSRUW�RI�3URIHVVRU�6DQGHHS�.XPDU�-DLVZDO��PHQWRU�IRU�
WKLV�ZRUN�
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