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$EVWUDFW� � 7KLV� SDSHU� GHVFULEHV� RXU� SUHOLPLQDU\� HIIRUW� LQ� GHYHORSLQJ� D� WULOLQJXDO� VSHHFK� LQWHUIDFH� IRU� ILQDQFLDO
LQIRUPDWLRQ� LQTXLULHV�� 2XU� IRUHLJQ� H[FKDQJH� LQTXLU\� V\VWHP� FRQVLVWV� RI�� � �L�� 0RQROLQJXDO� DQG� WULOLQJXDO� VSHHFK
UHFRJQL]HUV��ZKLFK�UHFHLYHV�WKH�XVHU¶V�VSRNHQ�LQSXW��LQ�WKH�IRUP�RI�PLFURSKRQH�VSHHFK����LL��$�UHDO�WLPH�GDWD�FDSWXUH
FRPSRQHQW� WR� UHWULHYH� ILQDQFLDO� GDWD�� �LLL��$� WULOLQJXDO� VSHHFK� JHQHUDWLRQ� FRPSRQHQW��ZKLFK� JHQHUDWHV�(QJOLVK� DQG
&KLQHVH�WH[W�EDVHG�RQ�WKH�UDZ�ILQDQFLDO�GDWD��7KH�JHQHUDWHG�WH[W�LV�WKHQ�WUDQVIRUPHG�LQWR�VSRNHQ�SUHVHQWDWLRQV���(QJOLVK
WH[W� LV� SURFHVVHG� E\� WKH� )(67,9$/�� � &KLQHVH� WH[W� LV� VHQW� WR� RXU� V\OODEOH�EDVHG� V\QWKHVL]HU�� ZKLFK� HPSOR\V� D
FRQFDWHQDWLYH�UHVHTXHQFLQJ�WHFKQLTXH�WR�SURGXFH�VSRNHQ�SUHVHQWDWLRQV�LQ�3XWRQJKXD�RU�&DQWRQHVH�

���,QWURGXFWLRQ
7KLV�SDSHU�GHVFULEHV�RXU�SUHOLPLQDU\�HIIRUW�LQ�GHYHORSLQJ�D�WULOLQJXDO�VSHHFK�LQWHUIDFH�IRU�ILQDQFLDO�LQIRUPDWLRQ�LQTXLULHV�
2XU� VSHHFK� LQWHUIDFHV� VXSSRUWV� WKH� ODQJXDJHV� RI�+RQJ�.RQJ� ±�&DQWRQHVH��3XWRQJKXD� DQG�(QJOLVK�� �:H� KDYH� VHOHFWHG
IRUHLJQ�H[FKDQJH��)25(;��DV�RXU�DSSOLFDWLRQ�GRPDLQ���2XU�IRUHLJQ�H[FKDQJH�LQTXLU\�V\VWHP�FRQVLVWV�RI����L��0RQROLQJXDO
DQG�WULOLQJXDO�VSHHFK�UHFRJQL]HUV��ZKLFK�UHFHLYHV�WKH�XVHU¶V�VSRNHQ�LQSXW��LQ�WKH�IRUP�RI�PLFURSKRQH�VSHHFK����LL��$�UHDO�
WLPH�GDWD�FDSWXUH�FRPSRQHQW��ZKLFK�FRQWLQXRXVO\�XSGDWHV�ILQDQFLDO�GDWD�IURP�WKH�5HXWHUV�VDWHOOLWH�IHHG��DQG�UHWULHYHV�WKH
UHOHYDQW�GDWD�EDVHG�RQ� WKH�XVHU¶V� UHTXHVW�� �LLL��$� WULOLQJXDO� VSHHFK�JHQHUDWLRQ� FRPSRQHQW��ZKLFK�JHQHUDWHV�(QJOLVK� DQG
&KLQHVH�WH[W�EDVHG�RQ�WKH�UDZ�ILQDQFLDO�GDWD��7KH�JHQHUDWHG�WH[W�LV�WKHQ�WUDQVIRUPHG�LQWR�VSRNHQ�SUHVHQWDWLRQV���(QJOLVK�WH[W
LV�SURFHVVHG�E\�WKH�)(67,9$/���&KLQHVH�WH[W�LV�VHQW�WR�RXU�V\OODEOH�EDVHG�V\QWKHVL]HUV���:H�KDYH�GHYLVHG�D�WHFKQLTXH�ZKLFK
HPSOR\V�D�FRQFDWHQDWLYH�UHVHTXHQFLQJ�WR�SURGXFH�QDWXUDO�VRXQGLQJ�SUHVHQWDWLRQV�LQ�3XWRQJKXD�RU�&DQWRQHVH���)LJXUH��
VKRZV�WKH�RYHUDOO�DUFKLWHFWXUH�RI�RXU�V\VWHP�

)LJXUH�����2YHUDOO�V\VWHP�DUFKLWHFWXUH�RI�IRUHLJQ�H[FKDQJH�LQTXLU\�V\VWHP

����7KH�9LVXDO�,QWHUIDFH
2XU� VSHHFK� LQWHUIDFH� LV� HQKDQFHG� ZLWK� D� -DYD� DSSOHW� YLVXDO� GLVSOD\�� � 3XVK�EXWWRQV� HQDEOH� XVHUV� WR� VHOHFW� RQH� RI� WKUHH
PRQROLQJXDO�UHFRJQL]HUV��&DQWRQHVH��3XWRQJKXD�RU�(QJOLVK���RU�WKH�WULOLQJXDO�UHFRJQL]HU���7KH�YLVXDO�GLVSOD\�LV�DOVR�IXUQLVKHG
ZLWK�SXVK�EXWWRQV�ZKLFK�SURYLGH�DXGLR�KHOS�LQVWUXFWLRQV�LQ�DOO�WKH�WKUHH�ODQJXDJHV����$QRWKHU�SDLU�RI�SXVK�EXWWRQV��ODEHOHG�µ)LUVW
&XUUHQF\¶�DQG�µ6HFRQG�&XUUHQF\¶��LQYRNHV�WKH�UHFRUGLQJ�SURFHVV�IRU�HDFK�RI�WKH�WZR�FXUUHQFLHV�RI�ZKLFK�WKH�XVHU�ZLVKHV�WR�ILQG
WKH�H[FKDQJH�UDWH��7KHVH�FXUUHQF\�EXWWRQV��ZKHQ�SXVKHG��SOD\V�DQ�DXGLR�VLJQDO�WR�LQVWUXFW�WKH�XVHU�WR�VSHDN�DIWHU�KHDULQJ�D�WRQH�
6XFK�LQVWUXFWLRQV�HDVH� WKH�SURFHVV�RI�HQG�SRLQW�GHWHFWLRQ�GXULQJ�UHFRUGLQJ��7KH�OD\RXW�DQG�IORZ�RI� WKH�YLVXDO� LQWHUIDFH�DUH
GHSLFWHG�LQ�WKH�VFUHHQ�GXPSV�LQ�)LJXUH�����$W�HDFK�VWDJH��ZH�DLP�WR�SURYLGH�VXIILFLHQW�IHHGEDFN�WR�WKH�XVHU�ZLWK�UHJDUGV�WR�WKH
SURFHVVLQJ�VWDWXV�RI�WKH�V\VWHP��DV�ZHOO�DV�RXWFRPH�RI�UHFRJQLWLRQ�

��� 6SHHFK�5HFRJQLWLRQ
$V�PHQWLRQHG�SUHYLRXVO\��ZH�KDYH�GHYHORSHG�IRXU�VSHHFK�UHFRJQL]HUV�LQ�WRWDO���7KH�WULOLQJXDO�UHFRJQL]HU�LV�IRUPHG�E\

FRQVROLGDWLQJ�WKH�YRFDEXODU\�VHWV�RI�WKH�WKUHH�PRQROLQJXDO�UHFRJQL]HUV��� �:H�KDYH�DSSUR[LPDWHO\�����OH[LFDO�HQWULHV�LQ�DOO�
FRYHULQJ����LQWHUQDWLRQDO�FXUUHQFLHV���7KH�OH[LFDO�LWHPV�LQFOXGH�QDPHV�RI�FXUUHQFLHV��FRXQWULHV�DQG�WKHLU�FRPELQDWLRQV���:H�DOVR
FRYHU�WKH�FRPPRQ��FROORTXLDO��YDULDWLRQV�E\�ZKLFK�XVHUV�PD\�UHIHU�WR�WKH�FXUUHQFLHV���7KH�UHFRJQL]HUV�DUH�+00�EDVHG�>�@�
XVLQJ�ZRUG�PRGHOV�ZLWK��VLQJOH�*DXVVLDQ�SUREDELOLW\�GLVWULEXWLRQV����7KH�+00V�DUH�FRQILJXUHG�ZLWK���VWDWHV�SHU�V\OODEOH�IRU
HDFK�&DQWRQHVH�RU�3XWRQJKXD�ZRUG�PRGHO��DQG���VWDWHV�SHU�V\OODEOH�IRU�HDFK�(QJOLVK�ZRUG�PRGHO���7KHVH�VWDWH�VHWWLQJV�ZHUH
GHWHUPLQHG� E\� RSWLPL]DWLRQ� EDVHG� RQ� WUDLQLQJ� GDWD�� � �2XU� H[SHULPHQWDO� FRUSXV� FRQVLVWV� RI� � JHQGHU�EDODQFHG��PLFURSKRQH
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UHFRUGLQJV�FROOHFWHG� IURP����VSHDNHUV�� � ,Q�RXU�H[SHULPHQWV��ZH� MDFN�NQLIHG� WKH�GDWD� IURP���� VSHDNHUV� IRU� WUDLQLQJ�DQG���
VSHDNHUV�IRU�WHVWLQJ���7KH�RYHUDOO�SHUIRUPDQFH�DFFXUDFLHV�ZHUH�DYHUDJHG�DPRQJ�WKH���H[SHULPHQWDO�UXQV�

)LJXUH������,QWHUIDFH�OD\RXW�DQG�V\VWHP�IORZ�RI�WKH�)25(;�LQTXLU\�V\VWHP

�����5HFRJQLWLRQ�5HVXOWV
)LJXUH���VKRZV�WKH�SHUIRUPDQFH�RI�RXU�VSHHFK�UHFRJQL]HUV���5HVXOWV�DUH�EDVHG�RQ�WKH�WHVW�VHWV�IRU�HDFK�PRQROLQJXDO�UHFRJQL]HU�
$V� ZH� FRPSDUH� WKH� SHUIRUPDQFH� EHWZHHQ� WKH� PRQROLQJXDO� DQG� WULOLQJXDO� UHFRJQL]HUV� IRU� HDFK� ODQJXDJH�� ZH� REVHUYH� D
SHUIRUPDQFH�GHJUDGDWLRQ�GXH�WR�D�ODUJHU�QXPEHU�RI�YRFDEXODU\�LWHPV�SUHVHQW�LQ�WKH�WULOLQJXDO�UHFRJQL]HU���7KH�GHJUDGDWLRQ�IRU
3XWRQJKXD�LV�SDUWLFXODUO\�ODUJH��SRVVLEO\�EHFDXVH�WKH�PRQROLQJXDO�UHFRJQL]HU�RQO\�KDV�D�YRFDEXODU\�VL]H�RI�����FRPSDUHG�WR�WKH
WULOLQJXDO�UHFRJQL]HU�ZKLFK�KDV�������'HJUDGDWLRQ�LQ�&DQWRQHVH�DQG�(QJOLVK�DUH�FRPSDUDEOH��

�������������������������������������������������������
��:H�KDYH�DOVR�SHUIRUPHG�DQRWKHU�H[SHULPHQW�LQYHVWLJDWLQJ�WKH�HIIHFW�RI�DGGLQJ�ILOOHU�ZRUGV�WR�RXU�V\VWHP���$�ILOOHU�ZRUG�LV
GHILQHG�DV�VRXQGV�OLNH��XP����DK����OD��HWF���ZKLFK�DUH�FKDUDFWHULVWLF�RI�VSRQWDQHRXV�VSHHFK���6SHDNHUV�FRPPRQO\�LQVHUW�WKHP�DW
WKH�EHJLQQLQJ�RU�HQG�RI�WKHLU�XWWHUDQFHV���,QMHFWLRQ�RI�ILOOHU�ZRUGV��H�J��XP��DK��RN��OHG�WR�IXUWKHU�SHUIRUPDQFH�GHJUDGDWLRQV�
UDQJLQJ�IURP���WR����DPRQJ�WKH�UHFRJQL]HUV��&RQIXVLRQ�EHWZHHQ�WKH�ILOOHU�ZRUGV�DQG�WKH�NH\ZRUG�LV�D�PDLQ�FDXVH�IRU�VXFK
GHJUDGDWLRQV�
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)LJXUH����3HUIRUPDQFH�FRPSDULVRQ�EHWZHHQ�WKH�PRQROLQJXDO�DQG�WULOLQJXDO�UHFRJQL]HUV�IRU�HDFK�ODQJXDJH�

����(UURU�$QDO\VHV
7DEOH��� VKRZV� VRPH� H[DPSOHV�RI� UHFRJQLWLRQ� HUURUV�� RUJDQL]HG�DFFRUGLQJ� WR� FRQIXVLRQV�ZLWKLQ� D� ODQJXDJH� �LQWUD�ODQJXDJH
FRQIXVLRQV���DV�ZHOO�DV�DFURVV� ODQJXDJHV��FURVV�ODQJXDJH�FRQIXVLRQV��� � � ,Q� WKH� WDEOH��ZH�KDYH� LQFOXGHG�WKH� ODQJXDJH� ODEHOV
( (QJOLVK��& &DQWRQHVH��DQG�3 3XWRQJKXD���)RU�&DQWRQHVH��ZH�KDYH�DOVR�LQFOXGHG�WKH�SKRQHWLF�WUDQVFULSWLRQ�EDVHG�RQ�WKH
/6+.�VWDQGDUG�>�@��H�J��WKH�ILUVW�UHIHUHQFH�FXUUHQF\�LV�WKH�&DQWRQHVH�YHUVLRQ�RI�WKH�6RXWK�.RUHQ�:RQ��SURQRXQFHG�DV�³ZDDQ�´�
ZKHUH�WKH�QXPEHU�µ�¶�LQGLFDWHV�WKH�IRXUWK�WRQH���6LPLODUO\��IRU�3XWRQJKXD��ZH�KDYH�LQFOXGHG�WKH�SKRQHWLF�WUDQVFULSWLRQ�EDVHG�RQ
+DQ\X�3LQ\LQ� >�@��H�J�� � WKH� IRXUWK� UHIHUHQFH� FXUUHQF\� LV� WKH�3XWRQJKXD�YHUVLRQ�RI� WKH�86�GROODU��SURQRXQFHG�DV� WZR� WRQDO
V\OODEOHV�±�³PHL�BFKDR�´�
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�,�� 7KH�FXUUHQF\�ZDV�FRUUHFW��EXW�WKH�ODQJXDJH�ZDV�ZURQJ�±�PRVW�RI�WKH�H[DPSOHV��H[FHSW�IRU�5RZ����LQ�7DEOH���EHORQJ�WR�WKLV
FDWHJRU\���6XFK�HUURUV�DUH�FRPPRQ��SRVVLEO\�EHFDXVH�WKH�SURQXQFLDWLRQ�LQ�RQH�ODQJXDJH�LV�RIWHQ�GHULYHG�IURP�WKH
SURQXQFLDWLRQ�LQ�DQRWKHU�ODQJXDJH�

�,,�� %RWK�WKH�FXUUHQF\�DQG�ODQJXDJH�ZHUH�ZURQJ�±�DQ�H[DPSOH�LV�URZ���LQ�7DEOH����ZKHUH�WKH�7KDL�%DKW��LQ�&DQWRQHVH��ZDV
PLVWDNHQ�IRU�WKH�%ULWLVK�3RXQG�LQ�(QJOLVK����7KH�WZR�SURQXQFLDWLRQV�DUH�DFWXDOO\�UDWKHU�VLPLODU�

����5HPDUNV�RQ�7ULOLQJXDO�5HFRJQLWLRQ
:H�IHHO�WKDW�WKH�WULOLQJXDO�UHFRJL]HU�RIIHUV�PXFK�IOH[LELOLW\�WR�WKH�XVHU�LQ�WHUPV�RI�ODQJXDJH�VHOHFWLRQ��GHVSLWH�WKH�GHJUDGDWLRQ�LQ
SHUIRUPDQFH�GXH�WR�WKH�HQODUJHG�YRFDEXODU\�VL]H��ZKHQ�FRPSDUHG�WR�WKH�PRQROLQJXDO�UHFRJQL]HUV���,Q�DGGLWLRQ��FURVV�ODQJXDJH
FRQIXVLRQ� HUURUV� LQ� ZKLFK� WKH� LGHQWLW\� RI� WKH� FXUUHQF\� UHPDLQV� WKH� VDPH�PD\� EH� KDUPOHVV� WRZDUGV� WKH� WDVN� RI� UHWULHYLQJ
H[FKDQJH�UDWHV�EHWZHHQ�WZR�FXUUHQFLHV���2XU�VSHHFK�UHFRJQL]HUV�IRUP�WKH�IURQW�HQG�WR�UHFHLYH�WKH�XVHU¶V�LQSXW��DQG�WKH�V\VWHP
UHVSRQGV�E\�PHDQV�RI�VSHHFK�V\QWKHVLV���,Q�WKH�IROORZLQJ�VHFWLRQV��ZH�ZLOO�GHVFULEH�RXU�VSHHFK�JHQHUDWLRQ�FRPSRQHQW�

��� 6SHHFK�*HQHUDWLRQ
7KH� RXWSXWV� IURP� VSHHFK� UHFRJQLWLRQ� FUHDWHV� D� VLPSOH� VHPDQWLF� IUDPH�� ZKLFK� FRQVLVWV� RI� D� ODQJXDJH� LGHQWLILHU�� DQG� WKH
UHFRJQLWLRQ�RXWSXWV�IRU�WKH�SDLU�RI�FXUUHQFLHV���7KH�VHPDQWLF�IUDPH�LQYRNHV�WKH�SURFHVVHV�RI�UHDO�WLPH�GDWD�UHWULHYDO��H[FKDQJH
UDWHV���DV�ZHOO�DV�VSHHFK�JHQHUDWLRQ����2XU�VSHHFK�JHQHUDWLRQ�FRPSRQHQW�SHUIRUPV�WKH�WDVNV�RI�WH[W�JHQHUDWLRQ��IRU�ERWK�(QJOLVK
DQG�&KLQHVH��� DV� ZHOO� DV� V\OODEOH�EDVHG� FRQFDWHQDWLYH� V\QWKHVLV� IRU� 3XWRQJKXD� DQG� &DQWRQHVH�� � $V� IRU� (QJOLVK�� ZH� KDYH
LQWHJUDWHG�ZLWK�WKH�)(67,9$/�V\VWHP�>�@��WR�ZKLFK�RXU�JHQHUDWHG�WH[W�LV�VHQW�GLUHFWO\�

6LQFH�ZH�DUH�SHUIRUPLQJ�V\QWKHVLV�IRU�D�UHVWULFWHG�GRPDLQ��RXU�WDVN�FRPSOH[LW\�LV�ORZHU�ZKHQ�FRPSDUHG�WR�V\QWKHVLV�IRU
IUHH�IRUP�UXQQLQJ�WH[W���+HQFH�ZH�DLP�WR�SURGXFH�V\QWKHVL]HG�VSHHFK�ZLWK�KLJKHU�QDWXUDOQHVV����7KH�YDULRXV�SURFHVVHV�LQ�RXU
VSHHFK�JHQHUDWLRQ�FRPSRQHQW�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VXEVHFWLRQV�

����7H[W�*HQHUDWLRQ
2XU�WH[W�JHQHUDWLRQ�SURFHGXUH�DLPV�WR�SUHVHQW�UDZ�GDWD�LQ�WKH�IRUP�RI�D�SUHVHQWDEOH�VHQWHQFH���7KH�LQIRUPDWLRQ�SURYLGHG�LQFOXGH
WKH�GDWH��WLPH��FXUUHQFLHV��ELG�DVN�SULFHV�DQG�VRPH�V\VWHP�PHVVDJHV���1XPHUDOV�ZHUH�KDQGOHG�ZLWK�VSHFLDO�FDUH�IRU�HDFK�RI�WKH
ODQJXDJHV�� �)RU�H[DPSOH�� WKH� WH[W� IRU� WKH�\HDU�µ����¶�ZDV�JHQHUDWHG�ZLWK�(QJOLVK�JURXSLQJV�DV�³QLQHWHHQ�QLQHW\�QLQH´�DQG
VHULDOO\�LQ�&KLQHVH�DV�³ ´���7KLV�LV�GLIIHUHQW�IURP�GHFLPDOV�VXFK�DV�µ�����¶��JHQHUDWHG�VHULDOO\�IRU�ERWK�ODQJXDJHV�±
³WKUHH�SRLQW�IRXU�ILYH�VL[´�LQ�(QJOLVK��DQG��³ ´���7KLV��LQ�WXUQ��LV�GLIIHUHQW�IURP�D�SULFH�RI�µ���¶��JHQHUDWHG�DV�³RQH
KXQGUHG�DQG�WZHQW\�WKUHH´�LQ�(QJOLVK��DQG�³ ´�LQ�&KLQHVH��,Q�WKH�ODVW�FDVH��ZRUGV�QHHG�WR�EH�LQVHUWHG�WR�LQGLFDWH�WKH
RUGHU�RI�PDJQLWXGH�RI�WKH�QXPEHU�

����&RQFDWHQDWLYH�6\QWKHVLV
$V�PHQWLRQHG�SUHYLRXVO\��WKH�JHQHUDWHG�(QJOLVK� WH[W�ZDV�IHG�GLUHFWO\�WR�)(67,9$/��DQG�ZH�GLG�QRW�GHYHORS�FRQFDWHQDWLYH
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