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$� KXPDQ�PDFKLQH� GLDORJXH� V\VWHP� IRU� WKH� DXWRPDWLRQ� RI� FDOO
FHQWUH�VHUYLFHV�LV�SUHVHQWHG��ZKLFK�IHDWXUHV�WZR�QRYHO�IXQFWLRQV�
D��,W�LQWHJUDWHV�VSRNHQ�DQG�ZULWWHQ� ODQJXDJH�SURFHVVLQJ� WKURXJK
FRRSHUDWLRQ�RI�D�VSRNHQ�GLDORJXH�FRPSRQHQW�DQG�DQ�2&5�ZKLFK
H[WUDFWV� KDQGZULWWHQ� LQIRUPDWLRQ� IURP� DSSOLFDWLRQ� IRUPV�� E�� ,W
UHDGV�WKH�IRUPV�DQG�FDOOV�WKH�DSSOLFDQWV��LQVWHDG�RI�EHLQJ�FDOOHG
E\� WKHP�� LQ�RUGHU� WR� FROOHFW� WKH�PLVVLQJ� LQIRUPDWLRQ� WKURXJK� D
FRQWLQXRXV� VSHHFK�� IXOO� VHQWHQFH�� PDFKLQH�GULYHQ� GLDORJXH
ZKLFK� DOORZV� WKH� XVHU� WR� IRUPXODWH� KLV� DQVZHUV� DW� ZLOO�� 7KH
V\VWHP�KDV�EHHQ�GHYHORSHG�IRU�D�*UHHN�FDU� LQVXUDQFH�FRPSDQ\
LQ� WKH� IUDPHZRUN�RI� WKH�(8�SURMHFW��/(���������$&&H66�� EXW
FDQ�EH�HDVLO\�DGDSWHG� WR�D�GLIIHUHQW�FDOO�FHQWUH�DSSOLFDWLRQ��7KH
V\VWHP�LV�FXUUHQWO\�WHVWHG�DW�WKH�FRPSDQ\¶V�SUHPLVHV�
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,Q� WKLV� SDSHU� ZH� SUHVHQW� D� GLDORJXH� V\VWHP� GHYHORSHG� LQ� WKH
IUDPHZRUN� RI� WKH�(8�SURMHFW� ³/(��� ������$&&H66´� >�@� IRU� D
*UHHN�FDU�LQVXUDQFH�FRPSDQ\�ZKLFK�SDUWLFLSDWHV�DV�XVHU� LQ�WKLV
SURMHFW�� 7KH� V\VWHP� LQWHJUDWHV� VSRNHQ� DQG� ZULWWHQ� ODQJXDJH
SURFHVVLQJ� HPSOR\LQJ� WZR� FRPSRQHQWV�� $Q� 2SWLFDO� &KDUDFWHU
5HFRJQL]HU� �2&5�� DQG� D� 'LDORJXH� &RPSRQHQW�� +DQGZULWWHQ
DSSOLFDWLRQ� IRUPV� ILOOHG� RXW� E\� SURVSHFWLYH� FXVWRPHUV� IRU� WKH
LVVXLQJ�RI�DQ� LQVXUDQFH�FRQWUDFW�DUH�SURFHVVHG�E\� WKH�2&5�DQG
WKH� H[WUDFWHG� LQIRUPDWLRQ� LV� VWRUHG� RQ� D� SURYLVLRQDO� ORFDO
GDWDEDVH�� 7KH� 'LDORJXH� &RPSRQHQW�� LQ� WXUQ�� XQGHUWDNHV� WKH
FROOHFWLRQ�RI�WKH�PLVVLQJ�LQIRUPDWLRQ�RI�WKH�DSSOLFDWLRQ�IRUPV�E\
LQLWLDWLQJ�FDOOV�WR�WKH�FXVWRPHUV��&RQVLGHULQJ�WKDW�QHDUO\�����RI
WKH� FDOOV� DUH� DQVZHUHG� E\� D� WKLUG� SDUW\�� WKLV� IXQFWLRQ� RI� WKH
V\VWHP�KLJKO\�FRPSOLFDWHV�WKH�GLDORJXH�

8S� WR� QRZ� WKH� DSSOLFDWLRQ� IRUPV� DUH� PDQXDOO\� KDQGOHG� E\
W\SLVWV�� ZKLOH� WKH� PLVVLQJ� LQIRUPDWLRQ� LV� FROOHFWHG� E\� KXPDQ
RSHUDWRUV��'XH� WR� WKH�KLJK�QXPEHU�RI� DSSOLFDWLRQV� DQG� WKH� IDFW
WKDW� DOPRVW� ���� RI� WKHP� DUH� LQFRPSOHWH�� HYHQ� D� VPDOO
DXWRPDWLRQ� RI� WKH� ZKROH� SURFHGXUH� ZRXOG� \LHOG� FRQVLGHUDEOH
EHQHILWV�IRU�WKH�FRPSDQ\�

7KH�VWHSV�SHUIRUPHG�E\� WKH� V\VWHP�DUH�DV� IROORZV��$SSOLFDWLRQ
IRUPV� ZLWK� KDQGZULWWHQ�� LVRODWHG�� XSSHU� FDVH� OHWWHUV� DQG
QXPEHUV�� HQWHUHG� HLWKHU� E\� ID[� RU� VFDQQLQJ� DUH� ³UHDG´� E\� WKH
2&5�� 7KH� H[WUDFWHG� RSWLFDO� LQIRUPDWLRQ� LV� VWRUHG� RQ� WKH� ORFDO
FXVWRPHUV¶� GDWDEDVH� DIWHU� FRQILUPDWLRQ�FRUUHFWLRQ� E\� D� KXPDQ
RSHUDWRU�� ,Q� FDVH� RI� PLVVLQJ� GDWD� WKH� 'LDORJXH� &RPSRQHQW

LQLWLDWHV�D�FDOO�WR�FROOHFW�WKHP�SURYLGHG�LW�KDV�EHHQ�DXWKRUL]HG�E\
WKH� RSHUDWRU�� 7R� WKLV� HQG�� WKH� V\VWHP� UHDGV� WKH� VWRUHG
LQIRUPDWLRQ�RQ� WKH� ORFDO�GDWDEDVH�DQG�SURPSWV� WKH� FXVWRPHU� WR
JLYH�WKH�QHFHVVDU\�DQVZHUV�WR�FRPSOHWH�WKH�EODQN�ILHOGV��,Q�FDVH
WKDW� WKH� GLDORJXH� FDQQRW� EH� FRPSOHWHG� VXFFHVVIXOO\�� WKH� FDOO� LV
WUDQVIHUUHG�WR�D�KXPDQ�RSHUDWRU�DORQJ�ZLWK�WKH�DOUHDG\�JDWKHUHG
LQIRUPDWLRQ��$IWHU�FRPSOHWLRQ�RI�WKLV�SURFHGXUH�WKH�EODQN�ILHOGV
RI� WKH�FXVWRPHUV¶� UHFRUGV�DUH� ILOOHG�DQG�D� VSHFLDO�PRGXOH� WDNHV
WKH� UHVSRQVLELOLW\� WR� XSGDWH� WKH� FRPSDQ\¶V� &HQWUDO� &XVWRPHUV¶
GDWDEDVH� ZLWK� WKH� FROOHFWHG� LQIRUPDWLRQ�� ,Q� WKLV� ZD\�� LW� LV
HQVXUHG� WKDW� WKH� FHQWUDO� GDWDEDVH� LV� SURWHFWHG� IURP� EHLQJ
FRQWDPLQDWHG�E\�HUURQHRXV�HQWULHV�

7KH� SDSHU� LV� RUJDQL]HG� DV� IROORZV�� 7KH� V\VWHP� GHVFULSWLRQ� LV
JLYHQ�LQ�6HFWLRQ����6HFWLRQ���JLYHV�LQIRUPDWLRQ�RQ�WKH�KDUGZDUH
DQG� VRIWZDUH� RI� WKH� V\VWHP�� 5HVXOWV� RI� HYDOXDWLRQ� H[SHULPHQWV
DUH� JLYHQ� LQ� VHFWLRQ� ��� )LQDOO\�� D� VKRUW� VXPPDU\� DQG� VRPH
FRQFOXVLRQV�DUH�JLYHQ�LQ�VHFWLRQ���
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7KH� V\VWHP� FRQVLVWV� RI� WZR� IXQFWLRQDO� FRPSRQHQWV�� 7KH� 2&5
DQG� WKH� 'LDORJXH�� 7KH� 'LDORJXH� &RPSRQHQW� LQFOXGHV� WKH
IROORZLQJ�PRGXOHV��7KH�7HOHSKRQH� /LQH� ,QWHUIDFH�� WKH� 3URFHVV
&RQWUROOHU�� WKH�'LDORJXH�0DQDJHU�� WKH� 6SHHFK�5HFRJQL]HU�� WKH
6HPDQWLF�,QWHUSUHWHU�DQG�WKH�6SHHFK�*HQHUDWRU��7KHUH�DUH�DOVR�D
OH[LFDO� GDWDEDVH� DFFHVVHG� E\� WKH� 6SHHFK� 5HFRJQL]HU�� WKH
6HPDQWLF�,QWHUSUHWHU��WKH�6SHHFK�*HQHUDWRU�DQG� WKH�2&5�DQG�D
FXVWRPHUV¶�GDWDEDVH��ZKLFK�FRQQHFWV�WKH�2&5�ZLWK�WKH�'LDORJXH
&RPSRQHQW��7KH�VWUXFWXUH�RI�WKH�V\VWHP�LV�VKRZQ�LQ�)LJXUH���

�����7HOHSKRQH�/LQH�,QWHUIDFH

7KLV�PRGXOH�LQ�FRRSHUDWLRQ�ZLWK�WKH�3URFHVV�&RQWUROOHU�KDQGOHV
WKH�3671�FDOOV�� ,Q�SDUWLFXODU� LW�VHWV�XS� WKH�FDOO� WR� WKH�FXVWRPHU
ZKR�KDV� WR�SURYLGH� WKH�PLVVLQJ� LQIRUPDWLRQ�� LW� JLYHV� DFFHVV� RI
WKH� LQFRPLQJ� VSHHFK� WR� WKH�6SHHFK�5HFRJQL]HU� DQG� GLUHFWV� WKH
6SHHFK�*HQHUDWRU�RXWSXW�WR�WKH�WHOHSKRQH�OLQH�

�����3URFHVV�&RQWUROOHU

7KH� 3URFHVV� &RQWUROOHU� LV� UHVSRQVLEOH� IRU� WKH� LQLWLDWLRQ� RI
GLIIHUHQW�LQVWDQFHV�RI�WKH�V\VWHP¶V�PRGXOHV�LQ�FRRSHUDWLRQ�ZLWK
WKH� GLDORJXH� PDQDJHU� LQ� RUGHU� WR� VHUYLFH� PXOWLSOH� FDOOV� DQG
KDQGOH� VHYHUDO� V\VWHP� UHVRXUFHV�� ,Q� FDVHV� ZKHUH� WKH� LQSXW



)LJXUH����6\VWHP¶V�VWUXFWXUH�

VXSSOLHG�E\� WKH�XVHU� FDQQRW� EH� XQGHUVWRRG� E\� WKH� V\VWHP� HYHQ
DIWHU� FODULILFDWLRQ� DQG�RU� FRQILUPDWLRQ� TXHVWLRQV�� WKH� 3URFHVV
&RQWUROOHU�DIWHU�QRWLI\LQJ�WKH�'LDORJXH�0DQDJHU�GLUHFWV�WKH�FDOO
WR� D� +XPDQ� 2SHUDWRU�� 7KH� RSHUDWRU� XQGHUWDNHV� WR� UHVXPH� WKH
FRQYHUVDWLRQ� ZLWK� WKH� XVHU� DQG� UHFRYHU� SRVVLEOH� HUURUV�� WDNLQJ
LQWR�FRQVLGHUDWLRQ�WKH�KLVWRU\�RI�WKH�GLDORJXH�WUDQVDFWLRQ�DQG�WKH
DOUHDG\�FROOHFWHG�LQIRUPDWLRQ�

�����'LDORJXH�0DQDJHU

7KH�'LDORJXH�0DQDJHU�FRQWUROV� WKH�KXPDQ�PDFKLQH� LQWHUDFWLRQ
E\� IROORZLQJ� SUHGHILQHG� GLDORJXH� VFHQDULRV�� 7KHVH� VFHQDULRV
KDYH�EHHQ�IRUPXODWHG�RQ�WKH�EDVLV�RI�D�WKRURXJK�DQDO\VLV�RI�ERWK
KXPDQ�WR�KXPDQ� GLDORJXHV� DQG� H[SHULPHQWDO� UHVXOWV� RI� :2=
GLDORJXH�VLPXODWLRQ��,Q�WKH�ILUVW�FDVH����UHDO�GLDORJXHV�UHFRUGHG
E\� WKH� LQVXUDQFH� FRPSDQ\�ZHUH� WUDQVFULEHG�� ,Q� DGGLWLRQ� WR� WKH
VHTXHQFH�RI�ZRUGV�DQG�WXUQV�LQ�HDFK� LGHQWLILHG�GLDORJXH� WKHPH�
LQIRUPDWLRQ� DERXW� IUHTXHQWO\� RFFXUULQJ� SKHQRPHQD� �SDXVHV�
SURQRXQFHG�KHVLWDWLRQV��LQFRPSUHKHQVLEOH�VSHHFK��VXGGHQ�QRLVH�
HWF��� ZDV� H[WUDFWHG� DV� ZHOO� DV� LQIRUPDWLRQ� DERXW� WKH� FDOO
DQVZHULQJ� E\� WKH� DSSOLFDQW� RU� D� WKLUG� SDUW\�� 7KH� LQIRUPDWLRQ
IURP� WKH� UHDO� GLDORJXHV� ZDV� XVHG� WR� GHVLJQ� WKH� :2=
H[SHULPHQWV� ZKLFK� LQFOXGHG� ��� GLDORJXHV� ZLWK� PDOHV� DQG
IHPDOHV�RI�GLIIHUHQW�DJH��HGXFDWLRQ�DQG�RULJLQ�DQG�FRQWULEXWHG�WR
WKH�FRPSOHWLRQ�RI�WKH�GLDORJXH�WUHHV�DQG�WKH�V\VWHP�SURPSWV�

7KH� 'LDORJXH� 0DQDJHU� RQ� WKH� EDVLV� RI� WKH� RXWSXW� RI� WKH
6HPDQWLF� ,QWHUSUHWHU� DW� HDFK� GLDORJXH� QRGH�� IRUPV� D� QRGH�
GHSHQGHQW� VWUXFWXUH� ZKLFK� FRQWDLQV� DOO� WKH� XVHIXO� LQIRUPDWLRQ
VXSSOLHG�E\�WKH�FXVWRPHU��L�H��WKH�QDPH�RI�WKH�IXQFWLRQ�WKDW�PXVW
EH�H[HFXWHG�DW�WKH�FXUUHQW�QRGH��WKH�YDULDEOH�QDPHV�WKDW�NHHS�WKH
SDUDPHWHUV� JLYHQ� E\� WKH� 6HPDQWLF� ,QWHUSUHWHU� HWF��� 7KHQ� LW
TXHULHV�XSGDWHV� WKH� ORFDO� GDWDEDVH�� RU� SURPSWV� WKH� XVHU� WR� JLYH
H[WUD�LQIRUPDWLRQ�RU�FRQILUP�WKH�YDOLGLW\�RI�WKH�GDWD�SURYLGHG�DW
WKH� SUHYLRXV� QRGH�� ,W� QRWLILHV� WKH� 6SHHFK� 5HFRJQL]HU� DQG� WKH
6HPDQWLF� ,QWHUSUHWHU� RQ� WKH� GLDORJXH� H[SHFWDWLRQV� DQG� WKH
6SHHFK�*HQHUDWRU�DERXW�WKH�PHVVDJHV�LW�KDV�WR�SURYLGH�

�����6SHHFK�5HFRJQL]HU

7ZR� UHFRJQL]HUV� KDYH� EHHQ� LPSOHPHQWHG� DQG� DUH� FXUUHQWO\
WHVWHG�� ,QLWLDOO\� D� 6SHHFK� 5HFRJQL]HU� GHYHORSHG� E\� :&/� DQG
.QRZOHGJH�ZDV�XVHG��7KLV� LV�EDVHG�RQ�D�VHW�RI�����EDVLF�XQLWV
�SKRQHPHV� DQG� V\OODEOHV� L�H�� WZR�SKRQH�� WKUHH�SKRQH�� IRXU�
SKRQH�DQG�ILYH�SKRQH�FRPELQDWLRQV�RI� WZR�RU�PRUH�FRQVRQDQWV
DOZD\V� HQGLQJ� LQ� D� YRZHO��� GHVFULEHG�E\� D� ��VWDWH� OHIW� WR� ULJKW
FRQWLQXRXV�+00��'XULQJ�WKH�RQ�OLQH�UHFRJQLWLRQ�SURFHGXUH�WKH
)UDPH�6\QFKURQRXV�9LWHUEL� %HDP� 6HDUFK� DOJRULWKP� LV� XVHG� LQ
RUGHU� WR� SURGXFH� WKH� PRVW� SUREDEOH� VHTXHQFHV� RI� EDVLF
UHFRJQLWLRQ� XQLWV� WDNLQJ� LQWR� FRQVLGHUDWLRQ� WKH� WUDQVLWLRQ
SUREDELOLWLHV� EHWZHHQ� WKHP�� 7KHQ� WKH� ���EHVW� ZRUG� VHTXHQFHV
�K\SRWKHVHV��DUH� IRUPHG�XVLQJ� WKH� FXUUHQW� OH[LFRQV� DQG�ELJUDP
SUREDELOLWLHV�EHWZHHQ�WKH�ZRUGV��DQG�DUH�SDVVHG�WR�WKH�6HPDQWLF
,QWHUSUHWHU�>�@�

5HFHQWO\� D� VSHHFK� UHFRJQL]HU� ZDV� EXLOW� XVLQJ� (QWURSLF¶V� +7.
WRRONLW��(DFK�RQH�RI�WKH����*UHHN�PRQRSKRQHV�LV�GHVFULEHG�E\�D
��VWDWH� OHIW� WR� ULJKW� FRQWLQXRXV�+00�� WKH�SDUDPHWHUV� RI�ZKLFK
KDYH� EHHQ� GHILQHG� GXULQJ� WKH� RII�OLQH� HPEHGGHG� %DXP�:HOFK
UH�HVWLPDWLRQ�SURFHGXUH��7KLV�VHW�RI�PRQRSKRQH�+00V�LV�XVHG
WR�FUHDWH�FRQWH[W�GHSHQGHQW�WULSKRQH�+00V��7KLV�LV�GRQH�LQ�WZR
VWHSV�� )LUVWO\�� WKH� PRQRSKRQH� WUDQVFULSWLRQV� DUH� FRQYHUWHG� WR
WULSKRQH�WUDQVFULSWLRQV�DQG�D�VHW�RI� WULSKRQH�PRGHOV�DUH�FUHDWHG
E\�FORQLQJ�DOO�WKH�PRQRSKRQHV�DQG�UH�HVWLPDWLQJ��ZKLFK�OHDGV�WR
D� YHU\� ODUJH� VHW� RI� PRGHOV�� WKDW� LV� ������ DQG� UHODWLYHO\� OLWWOH
WUDLQLQJ�GDWD�IRU�HDFK�PRGHO��6HFRQGO\��VLPLODU�DFRXVWLF�VWDWHV�RI
WKHVH�WULSKRQHV�DUH�WLHG�WR�HQVXUH� WKDW�DOO�VWDWH�GLVWULEXWLRQV�FDQ
EH�UREXVWO\�HVWLPDWHG�>�@�

7KH� ODQJXDJH� PRGHOOLQJ� LV� EDVHG� RQ� ZRUG� QHWZRUNV� GHILQHG
XVLQJ� +7.� 6WDQGDUG� /DWWLFH� )RUPDW� �6/)��� $Q� 6/)� ZRUG
QHWZRUN�LV�D�WH[W�ILOH��ZKLFK�FRQWDLQV�D�OLVW�RI�QRGHV�UHSUHVHQWLQJ
ZRUGV� DQG� D� OLVW� RI� DUFV� UHSUHVHQWLQJ� WKH� WUDQVLWLRQV� EHWZHHQ
ZRUGV��$�VLPSOLILHG�H[DPSOH�ZRUG�QHWZRUN��ZKLFK�VKRZV�VRPH
SRVVLEOH�DQVZHUV�WR�WKH�TXHVWLRQ�³:KDW�LV�WKH�FRORXU�RI�WKH�FDU"´
LV� JLYHQ� LQ� )LJXUH� ��� 7KH� QRGH� ³&2/285´� SRLQWV� WR� D� VXE�
ODWWLFH�ZLWK�WKH�SRVVLEOH�FRORXUV�
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)LJXUH����:RUG�QHWZRUN�IRU�WKH�FRORXU�RI�WKH�FDU�

7KH�+7.�$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH��+$3,��LV�XVHG�LQ
WKH� UHFRJQLWLRQ� SKDVH�� *LYHQ� WKH� VHW� RI� WKH� +00V� SURGXFHG
GXULQJ�WKH�WUDLQLQJ�VWDJH��WKH�6/)�ILOH�IRU�WKH�SDUWLFXODU�GLDORJXH
VWDJH� DQG� WKH� FRUUHVSRQGLQJ� GLFWLRQDU\�� WKH� +$3,� GHFRGHU
SURGXFHV�WKH����EHVW�SDWKV�RI�WKH�ZRUG�QHWZRUN�DQG�SDVVHV�WKHP
WR�WKH�6HPDQWLF�,QWHUSUHWHU�>�@�

�����6HPDQWLF�,QWHUSUHWHU

7KH� OLQJXLVWLF� DQDO\VLV� LV� EDVHG� RQ� ,VODQG� 3DUVLQJ�� 3DWWHUQ
0DWFKLQJ�DQG�)UDPH�EDVHG�UHSUHVHQWDWLRQ�WHFKQLTXHV��7KH�PDLQ
NQRZOHGJH� VRXUFHV� DUH� D� 6HPDQWLF� 1HWZRUN� DQG� )UDPH�VORW
VWUXFWXUHV� FRQQHFWHG� ZLWK� HDFK� RWKHU�� 6LPSOH� ELJUDP� JUDPPDU
UXOHV� DUH� DOVR� XVHG� WR� DVVLVW� WKH� SDUVLQJ� SURFHVV� DV� ZHOO� DV� WR
HYDOXDWH�WKH�UHFRJQLWLRQ�RXWSXW�>�@�

([SHFWDWLRQV�WKDW�HPHUJH�IURP�WKH�FXUUHQW�VWDWH�RI� WKH�GLDORJXH
PRGHO� DUH�XVHG��7KHVH�'LDORJXH�([SHFWDWLRQV� DUH� DSSOLHG� YHU\
HDUO\� LQ� WKH� OLQJXLVWLF� DQDO\VLV� VR� WKDW� SUDJPDWLF�LUUHOHYDQW
VROXWLRQV� DUH� QRW� FRQVLGHUHG� LQ� WKH� ILUVW� SODFH�� 7KH� UHVXOWV� DUH
VWUXFWXUHG�DSSURSULDWHO\�DQG�VHQW�WR�WKH�'LDORJXH�0DQDJHU�

�����6SHHFK�*HQHUDWRU

7KH� VSHHFK� JHQHUDWRU� LQFOXGHV� D� 1DWXUDO� /DQJXDJH� *HQHUDWRU
�1/*�� DQG� D� 7H[W�7R�6SHHFK� 6\QWKHVL]HU� �776��� 7KH� 1/*
FRQVWUXFWV� WKH� V\VWHP¶V� UHVSRQVH� DFFRUGLQJ� WR� WKH� GLDORJXH
GHVLJQ�� ,W� JHQHUDWHV� D� QDWXUDO� ODQJXDJH�PHVVDJH��ZKLFK� LV� WKHQ
FRQYHUWHG� LQWR� VSHHFK�� 7KH� VSHHFK� RXWSXW� RI� WKH� V\VWHP� LV� D
FRPELQDWLRQ� RI� SUHUHFRUGHG� PHVVDJHV� DQG� V\QWKHVL]HG� VSHHFK�
3UHUHFRUGHG� SKUDVHV� DUH� XVHG� IRU� VWDQGDUG� UHVSRQVHV�� VSHHFK
V\QWKHVLV�IRU�QDPHV��QXPEHUV�HWF���WKDW�FDQQRW�EH�SUHUHFRUGHG��$
GLSKRQH�� SLWFK� V\QFKURQRXV� 776�V\QWKHVL]HU� IRU� *UHHN
GHYHORSHG� LQ� RXU� ODE� LV� HPSOR\HG�� $OWHUQDWLYHO\�� D� SUHYLRXVO\
GHYHORSHG�IRUPDQW�776�V\QWKHVL]HU�LV�WHVWHG�

�����2SWLFDO�&KDUDFWHU�5HFRJQL]HU��2&5�

7KH� 2&5� FRQYHUWV� DQ� DSSOLFDWLRQ� IRUP� FRQWDLQLQJ� VORWV� ILOOHG
RXW�ZLWK�KDQGZULWWHQ��VHSDUDWH��XSSHU�FDVH� OHWWHUV�DQG�QXPEHUV�
LQWR� D� VHW� RI� LQIRUPDWLRQ�� UHFRJQL]DEOH� E\� WKH� V\VWHP�� $� SUH�
SURFHVVRU�KDV�WKH�WDVN�WR�UHILW�WKH�IRUP�DQG�H[WUDFW�WKH�FRQWHQW�RI
WKH�VORWV��,Q�RUGHU�WR�GR�WKDW��LW�FRPSDUHV�WKH�LQVHUWHG�GRFXPHQW
ZLWK� WKH�SURWRW\SH�IRUP�DQG� URWDWHV�DQG�VKLIWV� LW� WR�DFKLHYH� WKH
EHVW� PDWFK�� $IWHUZDUGV� LW� XQGHUWDNHV� WKH� FKDUDFWHU� H[WUDFWLRQ

WDVN� IRU� HDFK� VORW� RI� WKH� UHILWWHG� SDJH�� (DFK� FKDUDFWHU� LV
UHFRJQL]HG�E\�WKH�2&5�VHSDUDWHO\�DQG�WKH�RXWSXW�LV�D�VHTXHQFH
RI�FKDUDFWHUV��7KHQ�WKH�LQIRUPDWLRQ�DERXW�WKH�FRUUHVSRQGLQJ�VORW
LV� XVHG� WR� DFWLYDWH� WKH� DSSURSULDWH� OH[LFRQ�V�� �H�J�� LI� WKH� VORW
FRUUHVSRQGV� WR� WKH� OLFHQVH� QXPEHU�� LW� DFWLYDWHV� WKH� QXPEHU
OH[LFRQ���%\�XVLQJ� WKLV� OH[LFRQ� DV� LQSXW�� DQG� LPSOHPHQWLQJ� WKH
OHYHO� EXLOGLQJ� DOJRULWKP� �G\QDPLF� SURJUDPPLQJ��� WKH� PRVW
SUREDEOH� ZRUG�V�� FRUUHVSRQGLQJ� WR� WKH� UHFRJQL]HG� FKDUDFWHU
VHTXHQFH�LV�IRXQG�>�@�

�����'DWDEDVHV

7KH�LQWHJUDWHG�V\VWHP�XVHV� WKUHH�GDWDEDVHV��2QH�FRQWDLQLQJ� WKH
OH[LFRQV� DFWLYDWHG� DW� HDFK� GLDORJXH� QRGH� E\� WKH� V\VWHP¶V
PRGXOHV�� RQH� ORFDO� GDWDEDVH� FRQWDLQLQJ� SHUVRQDO� LQIRUPDWLRQ
DERXW�WKH�FXVWRPHUV�DQG�WKH�FRPSDQ\¶V�FHQWUDO�GDWDEDVH�

7KH� OH[LFDO� GDWDEDVH� FRQVLVWV� RI� WZR� FRUUHODWHG� WDEOHV�� RQH
FRQWDLQLQJ� VSHFLDO� ILHOGV� QHFHVVDU\� IRU� WKH� FRUUHFW� IXQFWLRQ� RI
HDFK� PRGXOH� H�J��� RUWKRJUDSKLF� DQG� SKRQHWLF� WUDQVFULSWLRQV� RI
ZRUGV�IRU�WKH�6SHHFK�5HFRJQL]HU�HWF���DQG�D�VHFRQG�WDEOH�ILOOHG
ZLWK�QRGH�VSHFLILF�LQIRUPDWLRQ�DQG�FRQVWUDLQWV��7KH�ILHOGV�RI�WKH
OH[LFDO�GDWDEDVH�DUH� LQGHSHQGHQW�RI� WKH�DSSOLFDWLRQ�GRPDLQ��%\
KDYLQJ�RQH�GDWDEDVH�IRU�DOO�WKH�PRGXOHV�LW�LV�HQVXUHG�WKDW�DOO�WKH
VXESDUWV�RI�WKH�V\VWHP�VKDUH�WKH�VDPH�OH[LFRQV��7KH�FXVWRPHUV¶
GDWDEDVH�FRQWDLQV�DSSOLFDWLRQ�GHSHQGHQW�ILHOGV�DQG�LV�XSGDWHG�E\
WKH�'LDORJXH�0DQDJHU� DFFRUGLQJ� WR� WKH� TXHULHV� FUHDWHG� E\� WKH
LQIRUPDWLRQ� WDNHQ� IURP� WKH� VHPDQWLF� LQWHUSUHWHU�� 7KH�'LDORJXH
0DQDJHU�SURYLGHV�D�JHQHULF�LQWHUIDFH�IRU�DQ\�NLQG�RI�64/�VHUYHU
FRPPDQGV� HPEHGGHG� LQ� &�� 7KH� FRPSDQ\¶V� GDWDEDVH� LQFOXGHV
WKH�ILQDO�DQG�FRUUHFW�GDWD�RI�WKH�FOLHQWV��$�VSHFLDO�PRGXOH�KDV�WKH
UHVSRQVLELOLW\� WR� XSGDWH� WKLV� GDWDEDVH� ZLWK� WKH� FROOHFWHG
LQIRUPDWLRQ�

���+$5':$5(�$1'�62)7:$5(

7KH� 'LDORJXH� &RPSRQHQW� UXQV� RQ� D� 3HQWLXP� 3&� XVLQJ� DQ
LQGXVWU\�VWDQGDUG� WHOHSKRQH� OLQH� LQWHUIDFH� FDUG� �'LDORJLF
'��(6&��� $OO� WKH� PRGXOHV� RI� WKH� 'LDORJXH� &RPSRQHQW� DUH
GHYHORSHG�LQ�&�&���DSDUW�IURP�WKH�6HPDQWLF�,QWHUSUHWHU��ZKLFK
LV� LPSOHPHQWHG� LQ�3URORJ��7KH�+$3,�GHYHORSHG�E\�(QWURSLF� LQ
&�&��� LV� XVHG� IRU� WKH� VSHHFK� UHFRJQLWLRQ� WDVN�� 7KH� 2&5
FRPSRQHQW� LV� LPSOHPHQWHG� LQ� &�&��� DV� ZHOO� DQG� UXQV� RQ� D
VHSDUDWH� 3HQWLXP� 3&�� 7KH� WZR� 3&V� DFFHVV� WKH� VDPH� ORFDO
FXVWRPHUV¶�GDWDEDVH�

���(9$/8$7,21�(;3(5,0(176

(YDOXDWLRQ�RI�WKH�SHUIRUPDQFH�RI�ERWK�WKH�VHSDUDWH�PRGXOHV�DQG
WKH� ZKROH� V\VWHP� KDV� EHHQ� FRQWLQXRXVO\� FDUULHG� RXW� GXULQJ
GHYHORSPHQW� DQG� KDV� JXLGHG� WKH� QHFHVVDU\� PRGLILFDWLRQV� DQG
LPSURYHPHQWV��,Q�WKH�IROORZLQJ�VRPH�UHVXOWV�DUH�SUHVHQWHG�IURP
UHFHQW�H[SHULPHQWV�E\�SHUVRQQHO�RI�:&/�

%RWK�VSHHFK�UHFRJQL]HUV�KDYH�EHHQ�WUDLQHG�ZLWK�VSHHFK�IURP�WKH
63((&+'$7�,,�>�@�WHOHSKRQH�UHFRUGLQJV��XVLQJ������PDOH�DQG
IHPDOH�VSHDNHUV��ZKLFK�FRYHU�D�ZLGH�UDQJH�RI�VSHHFK�YDULDWLRQ�
(DUO\� WHVWV� FDUULHG�RXW�RQ�RXU� UHFRJQL]HU� OHG� WR� WKH� GHFLVLRQ� WR
DOWHUQDWLYHO\�XVH�WKH�+7.�UHFRJQL]HU��7KH�WHVWV�SHUIRUPHG�XS�WR
QRZ� VKRZ� WKDW� WKLV� DSSURDFK� SURGXFHV� EHWWHU� UHVXOWV�� )RU� WKH
WHVWV�FRQWLQXRXV�VSHHFK�E\����� VSHDNHUV� LQFOXGLQJ������ZRUGV
DQG� ������ WULSKRQHV� ZDV� XVHG�� 7KH� DYHUDJH� SHUFHQWDJHV� RI
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DFFXUDF\�� LQVHUWLRQV�� VXEVWLWXWLRQV� DQG� GHOHWLRQV� IRU� FRQWH[W�
GHSHQGHQW� WULSKRQHV� DQG� ZKROH� ZRUGV�� PHDVXUHG� RQ� WKLV
UHFRJQL]HU�DUH�VKRZQ�LQ�7DEOH���

$���� ,���� 6���� '����
7ULSKRQHV ����� ���� ����� ����
:RUGV ����� ���� ����� ����

7DEOH� ��� $YHUDJH� SHUFHQWDJHV� RI� DFFXUDF\� �$��� LQVHUWLRQV� �,��
VXEVWLWXWLRQV� �6�� DQG� GHOHWLRQV� �'�� IRU� WULSKRQHV� DQG� ZRUGV
�+7.�UHFRJQL]HU��

7R� HYDOXDWH� WKH�'LDORJXH�&RPSRQHQW� WKH� GLDORJXH� QRGHV� KDYH
EHHQ�GLYLGHG�LQWR�ILYH�GLIIHUHQW�FDWHJRULHV��WKDW�LV��QRGHV�DVNLQJ
DERXW� LQIRUPDWLRQ� FRQWDLQLQJ� RQO\� QXPEHUV� �SRVWDO� FRGH��
FRPELQDWLRQV� RI� OHWWHUV� DQG� QXPEHUV� �LGHQWLW\� FDUG¶V� QXPEHU��
QDPHV�RI�VSHFLILF�ILHOGV��FLW\��FDU�DFFHVVRULHV���GDWHV��ELUWK�GDWH�
DQG�\HV�QR�TXHVWLRQV��7KH�XVHU� LV�QRW� OLPLWHG�DV� WR�KRZ�KH�ZLOO
JLYH� WKH� DVNHG� LQIRUPDWLRQ�� 7KH� V\VWHP� LV� DEOH� WR� KDQGOH� IXOO
VHQWHQFHV�RI�FRQWLQXRXV�VSHHFK�
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7DEOH� ��� 7KH� UHVXOWV� RI� WKH� WHVWV� SHUIRUPHG� WR� PHDVXUH� WKH
SHUIRUPDQFH� RI� WKH� 'LDORJXH� &RPSRQHQW� �VDPH� GLDORJXHV� �
GLIIHUHQW�GLDORJXHV�RQ�WKH�VDPH�WKHPH��

7KH� SHUIRUPDQFH� RI� WKH� 'LDORJXH� &RPSRQHQW� KDV� EHHQ
HVWLPDWHG� FRXQWLQJ� WKH�SHUFHQWDJH�RI� QRGHV� WKDW� KDYH� FRUUHFWO\
SURFHVVHG� WKH� FXVWRPHU¶V� LQIRUPDWLRQ� LPPHGLDWHO\�� WKH\� KDYH
EHHQ� JLYHQ� WKH� LQIRUPDWLRQ� WZLFH�� WKUHH� WLPHV� RU� WKH\� IDLOHG�
$IWHU� WKH� LQIRUPDWLRQ� LV� SURFHVVHG� WKUHH� WLPHV� XQVXFFHVVIXOO\�
WKH� KXPDQ� RSHUDWRU� XQGHUWDNHV� WKH� WDVN� WR� UHVXPH� WKH
FRQYHUVDWLRQ� ZLWK� WKH� XVHU�� 7KH� WHVWV� ZHUH� FDUULHG� RXW� E\� ��
VSHDNHUV�XVLQJ�WKH�VDPH�GLDORJXHV�DQG�GLIIHUHQW�GLDORJXHV�RQ�WKH
VDPH�WKHPH��7KH�UHVXOWV�RI�WKHVH�WHVWV�DUH�JLYHQ�LQ�7DEOH���

7KH� 2&5� FRPSRQHQW� KDV� EHHQ� LQLWLDOO\� WUDLQHG� DQG� WHVWHG� IRU
(QJOLVK� FKDUDFWHUV� LQ� RUGHU� WR� DVVHVV� WKH� SHUIRUPDQFH� RI� WKH
GHYHORSHG� DOJRULWKPV�� GXH� WR� WKH� DYDLODELOLW\� RI� ODUJH
VWDQGDUGL]HG�GDWDEDVHV�IRU�(QJOLVK�>�@��7KH�UHFRJQLWLRQ�DFFXUDF\
IRU�GLJLWV�KDV�EHHQ�HVWLPDWHG� WR��������XVLQJ�������GLJLWV� IRU
WUDLQLQJ�DQG�������IRU�WHVWLQJ��)RU�XSSHU�FDVH�FKDUDFWHUV������
VDPSOHV��XSSHU�FDVH�FKDUDFWHUV��KDYH�EHHQ�XVHG�IRU�WUDLQLQJ�DQG
������IRU�WHVWLQJ��7KH�UHFRJQLWLRQ�DFFXUDF\�KDV�EHHQ�PHDVXUHG
WR���������)RU�WKH�WUDLQLQJ�DQG� WHVWLQJ�RI� WKH�2&5�ZLWK�*UHHN
FKDUDFWHUV� FRPSOHWHG� KDQGZULWWHQ� IRUPV� VXSSOLHG� E\� WKH
LQVXUDQFH� FRPSDQ\� ZHUH� XVHG�� 'XH� WR� WKH� VPDOOHU� QXPEHU� RI
WUDLQLQJ� GDWD� WKH� PHDVXUHG� UHFRJQLWLRQ� UDWH� LV� ORZHU� WKDQ� LQ
(QJOLVK���������IRU�GLJLWV���������IRU�XSSHU�FDVH�FKDUDFWHUV��

5HFHQWO\�WKH�LQWHJUDWHG�V\VWHP�KDV�EHHQ�LQVWDOOHG�DW�WKH�SUHPLVHV
RI�WKH�FDU�LQVXUDQFH�FRPSDQ\�DQG�LV�WHVWHG�E\�SHUVRQQHO�RI�WKLV
FRPSDQ\�� 7KH� UHVXOWV� DUH� UHJXODUO\� FRPPXQLFDWHG� WR� WKH

GHYHORSHUV�DQG�VHUYH�DV�EDVLV�IRU�LPSURYHPHQWV��$IWHU�WKLV�VWDJH
ZKLFK� ZLOO� ODVW� IRU� VL[� PRQWKV�� WKH� V\VWHP� ZLOO� EH� JLYHQ� WR
FXVWRPHUV¶�VHUYLFH��$�IRUPDO�HYDOXDWLRQ�ODVWLQJ�IRU�WKUHH�PRQWKV
ZLOO�WKHQ�EH�FDUULHG�RXW�

���6800$5<�$1'�&21&/86,216

$Q� ,QWHJUDWHG�'LDORJXH� 6\VWHP� FRPELQLQJ� VSRNHQ� DQG�ZULWWHQ
ODQJXDJH� KDV� EHHQ� SUHVHQWHG�� ,W� FRQVLVWV� RI� DQ� 2&5� DQG� D
'LDORJXH� &RPSRQHQW�� ,QIRUPDWLRQ� H[WUDFWHG� IURP� DSSOLFDWLRQ
IRUPV� E\� WKH� 2&5� FRPSRQHQW� XSGDWHV� D� ORFDO� GDWDEDVH�� 7KH
'LDORJXH� &RPSRQHQW� WDNHV� WKH� UHVSRQVLELOLW\� WR� FDOO� WKH
FXVWRPHU� LQ� RUGHU� WR� JDWKHU� GDWD� IRU� WKH� EODQN� RU� DPELJXRXV
ILHOGV�RI�WKH�ORFDO�FXVWRPHUV¶�GDWDEDVH��:KHQ�DOO�WKH�ILHOGV�KDYH
EHHQ� FRPSOHWHG� DQG� FKHFNHG� E\� D� KXPDQ� RSHUDWRU�� WKH
FRPSDQ\¶V�GDWDEDVH�LV�XSGDWHG��7KH�V\VWHP�LV�FXUUHQWO\�UXQQLQJ
DW� D� FDU� LQVXUDQFH� FRPSDQ\� DQG� WHVWHG� E\� LWV� SHUVRQQHO�� 7KH
UHVXOWV�DUH�XVHG� IRU� IXUWKHU� LPSURYHPHQWV��$� IRUPDO� HYDOXDWLRQ
RI�WKH�V\VWHP�ZLOO�EH�FDUULHG�RXW�XVLQJ�UHDO�FXVWRPHU�FDOOV�

���5()(5(1&(6

��� $&&H66�� ³$XWRPDWHG� &DOO� &HQWUH� 7KURXJK� 6SHHFK
8QGHUVWDQGLQJ�6\VWHP´��/(��������

��� .�� *HRUJLOD�� $�� 7VRSDQRJORX�� 1�� )DNRWDNLV� DQG� *�
.RNNLQDNLV�� ³$� 'LDORJXH� 6\VWHP� IRU� 7HOHSKRQH�EDVHG
6HUYLFHV� ,QWHJUDWLQJ� 6SRNHQ� DQG� :ULWWHQ� /DQJXDJH´�
,977$� ¶���� �WK� ,(((� ZRUNVKRS� RQ� ,QWHUDFWLYH� 9RLFH
7HFKQRORJ\�IRU�7HOHFRPPXQLFDWLRQV�$SSOLFDWLRQV��7RULQR�
,WDO\��6HSW���������������WR�EH�SUHVHQWHG��

��� 6�� <RXQJ�� -�� 2GHOO�� '�� 2OODVRQ�� 9�� 9DOWFKHY� DQG� 3�
:RRGODQG�� ³7KH� +7.� %RRN´�� (QWURSLF� &DPEULGJH
5HVHDUFK�/DERUDWRU\��0DUFK������

��� -��2GHOO��'��2OODVRQ��9��9DOWFKHY�DQG�'��:KLWHKRXVH��³7KH
+$3,� %RRN�� $� GHVFULSWLRQ� RI� WKH� +7.� $SSOLFDWLRQ
3URJUDPPLQJ� ,QWHUIDFH´�� (QWURSLF� &DPEULGJH� 5HVHDUFK
/DERUDWRU\��'HFHPEHU������

��� $�� 7KDQRSRXORV�� 1�� )DNRWDNLV� DQG� *�� .RNNLQDNLV�
³/LQJXLVWLF�3URFHVVRU�IRU�D�6SRNHQ�'LDORJXH�6\VWHP�EDVHG
RQ� ,VODQG� 3DUVLQJ� 7HFKQLTXHV´�� (XURVSHHFK� ¶���� �WK

(XURSHDQ� &RQIHUHQFH� RQ� 6SHHFK� &RPPXQLFDWLRQ� DQG
7HFKQRORJ\��5RGRV��*UHHFH��6HSW���������������9RO�����SS�
����������

��� 1�� /LROLRV�� 1�� )DNRWDNLV� DQG� *�� .RNNLQDNLV�� ³)RUP
,GHQWLILFDWLRQ� DQG� 6NHZ� 'HWHFWLRQ� IURP� 3URMHFWLRQV´�
(86,3&2�¶�����WK�(XURSHDQ�6LJQDO�3URFHVVLQJ�&RQIHUHQFH�
5RGRV��*UHHFH��6HSW��������������WR�EH�SUHVHQWHG��

��� ,��&KDW]L��1��)DNRWDNLV�DQG�*��.RNNLQDNLV�� ³*UHHN�VSHHFK
GDWDEDVH� IRU� FUHDWLRQ� RI� YRLFH� GULYHQ� WHOHVHUYLFHV´�
(XURVSHHFK� ¶���� �WK� (XURSHDQ� &RQIHUHQFH� RQ� 6SHHFK
&RPPXQLFDWLRQ�DQG�7HFKQRORJ\��5RGRV��*UHHFH��6HSW�����
����������9RO�����SS������������

��� 8636� 2IILFH� RI� $GYDQFHG� 7HFKQRORJ\�� ³'DWDEDVH� RI
+DQGZULWWHQ� &LWLHV�� 6WDWHV�� =,3� FRGHV�� 'LJLWV�� DQG
$OSKDEHWLF�&KDUDFWHUV´�


