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$EVWUDFW�
&RQWUDFWV�DUH�LQVWUXPHQWV�ZKLFK�SURYLGH�D�OHJDOO\�ELQGLQJ�
DJUHHPHQW� IRU� WKH� SXUFKDVH�H[FKDQJH� RI� JRRGV� RU�
VHUYLFHV�� :KLOH� ERWK� FLYLOLDQ� DQG� PLOLWDU\� DYLDWLRQ�
VRIWZDUH�V\VWHPV�DUH�DFTXLUHG�E\�FRQWUDFW��LQ�WKH�PLOLWDU\�
FLUFXPVWDQFH�WKH�FRQWUDFW�KDV�DQ�DGGLWLRQDO�UHJXODWRU\�DQG�
VDIHW\�DVVXUDQFH�UROH��
0LOLWDU\� FRQWUDFWV� W\SLFDOO\� DFKLHYH� WKH� UHJXODWRU\� DQG�
VDIHW\� DVVXUDQFH� RXWFRPH� E\� HQVXULQJ� WKDW� UHOHYDQW�
FRQWUDFW� FODXVHV� UHIHUHQFH� DSSOLFDEOH� UHJXODWLRQV� DQG�
VDIHW\� VWDQGDUGV�� +RZHYHU�� LQGXVWULDO� SUDFWLFH� VXJJHVWV�
VHYHUDO�NH\� IDFWRUV� WKDW� LQIOXHQFH� WKH�HIIHFWLYHQHVV�RI� WKH�
FRQWUDFWLQJ� DSSURDFK� WR� DFKLHYLQJ� VDIHW\�� )RU� PLOLWDU\�
DYLDWLRQ� VRIWZDUH� V\VWHPV�� WKHVH� IDFWRUV� VHHP� WR� EH�
SDUWLFXODUO\�SUHYDOHQW���
7KH�SDUDGLJP�RI�WKH�VWDQGDUG��L�H��JRDO�EDVHG��SUHVFULSWLYH�
RU� FRPELQDWLRQV� WKHUHRI�� LV� D� IDFWRU� DV� LW� LQIOXHQFHV� WKH�
SHUVSHFWLYHV� DQG� EHKDYLRXUV� RI� VXSSOLHUV� DQG� DFTXLUHUV�
ZLWK� UHVSHFW� WR� HYLGHQFH� SURYLVLRQ� WR� WKH� UHJXODWRU\�
DXWKRULW\��$QRWKHU�SUHYDOHQW� IDFWRU� LV� WKH�H[WHQW� WR�ZKLFK�
WKH� VWDQGDUG� JXLGHV� WKH� HIIHFWLYH� HVWDEOLVKPHQW� DQG�
H[HFXWLRQ�RI�D�FRQWUDFW�WKURXJK�SURYLGLQJ�FHUWDLQW\�LQ�ERWK�
SURGXFW�DQG�HYLGHQFH�GHOLYHU\��6WDQGDUGV�PD\�DOVR�KDYH�D�
VXEVWDQWLDO�LPSDFW�RQ�DFKLHYHG�SURGXFW�VDIHW\��
7KLV�SDSHU�H[DPLQHV�WKHVH�IDFWRUV�DQG�DLPV�WR�DVVHVV�WKHLU�
HIIHFW�RQ�PLOLWDU\�DYLDWLRQ�VRIWZDUH�V\VWHP�FRQWUDFWV��7KH�
SDSHU�VHWV�RXW�D�IUDPHZRUN�IRU�UHODWLQJ�HYLGHQFH�WR�VDIHW\�
REMHFWLYHV��7KH�IUDPHZRUN�DOVR�SURYLGHV�DQ�DSSURDFK�IRU�
LGHQWLI\LQJ�� DQDO\VLQJ� DQG� HYDOXDWLQJ� WKH� WROHUDELOLW\� RI�
OLPLWDWLRQV��H�J�� LQFRPSOHWHQHVV�� LQ�HYLGHQFH� IRU�DVVXULQJ�
VDIHW\�� $� ILFWLRQDO� H[DPSOH� LV� SUHVHQWHG� WR� GHPRQVWUDWH�
DSSOLFDWLRQ� RI� WKH� IUDPHZRUN� WR� WKH� FRQWUDFWLQJ� SURFHVV��
2EVHUYDWLRQV� RQ� HYDOXDWLRQ� RI� WKH� IUDPHZRUN� DUH�
SUHVHQWHG�WR�SURYLGH�VXSSRUW�WR�WKHLU�YDOLGLW\�LQ�LQGXVWULDO�
SUDFWLFH���
.H\ZRUGV�� � $UFKLWHFWXUH�� $VVXUDQFH�� $YLDWLRQ� 6\VWHPV��
&RQWUDFWV�� )DXOW� 7ROHUDQFH�� 6DIHW\�� 6RIWZDUH� $VVXUDQFH��
6RIWZDUH�6DIHW\��7HQGHU��

���������������������������������������� �������������������
�&RS\ULJKW� �� ������ $XVWUDOLDQ� &RPSXWHU� 6RFLHW\�� ,QF�� 7KLV�
SDSHU� DSSHDUHG� DW� WKH� $XVWUDOLDQ� 6\VWHP� 6DIHW\� &RQIHUHQFH�
�$66&�������KHOG�LQ�%ULVEDQH�������0D\��������&RQIHUHQFHV�LQ�
5HVHDUFK�DQG�3UDFWLFH�LQ�,QIRUPDWLRQ�7HFKQRORJ\��&53,7���9RO

�����(G��7RQ\�&DQW��5HSURGXFWLRQ�IRU�DFDGHPLF��QRW�IRU�SURILW�
SXUSRVHV�SHUPLWWHG�SURYLGHG�WKLV�WH[W�LV�LQFOXGHG��

�� ,QWURGXFWLRQ�
&RQWUDFWV�DUH�LQVWUXPHQWV�ZKLFK�SURYLGH�D�OHJDOO\�ELQGLQJ�
DJUHHPHQW�IRU�WKH�SXUFKDVH�H[FKDQJH�RI�JRRGV�RU�VHUYLFHV��
$�FRQWUDFW�QRUPDOO\�FRQVLVWV�RI�WHUPV�DQG�FRQGLWLRQV��DQG�
LV� VXSSRUWHG� E\� WHFKQLFDO� DQQH[HV� WR� GHILQH� WKH�
UHTXLUHPHQWV� IRU� JRRGV�VHUYLFHV� DQG� VFRSH� RI� ZRUN�� )RU�
DYLDWLRQ� V\VWHPV�� FRQWUDFWV� DUH� XVHG� IRU� WKH� DFTXLVLWLRQ�
DQG�RU� PRGLILFDWLRQ� RI� WKHVH� V\VWHPV� EHWZHHQ� WKH�
GHYHORSHU�PDQXIDFWXUHU� �L�H�� VXSSOLHU�� DQG� WKH� RZQHU� RU�
RSHUDWRU� �L�H�� DFTXLUHU��� :KLOH� ERWK� FLYLOLDQ� DQG� PLOLWDU\�
DYLDWLRQ� V\VWHPV� DUH� DFTXLUHG� E\� FRQWUDFW�� WKHUH� DUH� NH\�
GLIIHUHQFHV� LQ� WKH� UROH� RI� FRQWUDFWV� EHWZHHQ� WKH� PLOLWDU\�
FLUFXPVWDQFH� DQG� WKH� FLYLOLDQ� FLUFXPVWDQFH�� 6SHFLILFDOO\�
LQ� WKH� PLOLWDU\� FLUFXPVWDQFH�� WKH� DFKLHYHPHQW� RI�
UHJXODWRU\� DQG� VDIHW\� DVVXUDQFH� IXQFWLRQV� KDV� WR� EH�
HQDEOHG� WKURXJK� WKH� FRQWUDFW�� 7KLV� LV� EHFDXVH� WKH�
UHJXODWLRQV� DQG� VDIHW\� UHTXLUHPHQWV� HVWDEOLVKHG� E\�
PLOLWDU\� UHJXODWRUV� DUH� QRW� OHJDOO\� HQIRUFHDEOH� RQWR� D�
VXSSOLHU� XQOHVV� WKH� FRQWUDFW� HQDEOHV� WKLV�� 7KLV� LV� YHU\�
GLIIHUHQW� WR� WKH� FLYLO� FDVH� �H�J�� WKH� )HGHUDO� $YLDWLRQ�
$GPLQLVWUDWLRQ��)$$��RU�&LYLO�$YLDWLRQ�6DIHW\�$XWKRULW\�
�&$6$��� ZKHUH� WKH� UHVSRQVLELOLW\� WR� SURPXOJDWH� DQG�
HQIRUFH�UHJXODWLRQV�RQ�VXSSOLHUV�LV�HQVKULQHG�LQ�ODZ��
0LOLWDU\�FRQWUDFWV�W\SLFDOO\�DFKLHYH�WKH�GHVLUHG�UHJXODWRU\�
DQG� VDIHW\� DVVXUDQFH� RXWFRPH� E\� HQVXULQJ� WKDW� UHOHYDQW�
FRQWUDFW� FODXVHV� UHIHUHQFH� WKH� DSSOLFDEOH� UHJXODWLRQV� DQG�
VDIHW\� VWDQGDUGV�� +RZHYHU�� RQ� LWV� RZQ�� WKLV� PD\� EH�
LQVXIILFLHQW�� 7KH� DXWKRUV¶� SUDFWLFDO� H[SHULHQFH� VXJJHVWV�
VHYHUDO�NH\� IDFWRUV� WKDW� LQIOXHQFH� WKH�HIIHFWLYHQHVV�RI� WKH�
FRQWUDFWLQJ� DSSURDFK� WR� DFKLHYLQJ� VDIHW\� UHJXODWLRQ�� )RU�
H[DPSOH��WKH�FODULW\�ZLWKLQ�WKH�QRPLQDWHG�VWDQGDUG�RI�WKH�
UHTXLUHPHQWV� IRU� HYLGHQFH� SURYLVLRQ� IURP� VXSSOLHU� WR�
UHJXODWRU�VHHPV�WR�EH�D�PDMRU�IDFWRU��)RU�PLOLWDU\�DYLDWLRQ�
VRIWZDUH� V\VWHPV�� WKHVH� IDFWRUV� VHHP� WR� EH� SDUWLFXODUO\�
SUHYDOHQW�� 7KLV� SDSHU� LV� IRFXVVHG� RQ� PLOLWDU\� VRIWZDUH�
V\VWHPV�� KRZHYHU� GXH� WR� WKH� XQDYRLGDEOH� FRXSOLQJ�
EHWZHHQ� VRIWZDUH� DQG� LWV� V\VWHP�� ZKHUH� UHOHYDQW� WKLV�
SDSHU�PD\�WDNH�WKH�SHUVSHFWLYH�RI�WKH�V\VWHP��VRIWZDUH�RU�
VRIWZDUH� V\VWHP�� )RU� HDVH� RI� GLVFXVVLRQ�� ZH� DVVXPH� WKDW�
FHUWLILFDWLRQ�LV�EDVHG�RQ�WKH�GHOLYHU\�RI��VDIHW\��DUJXPHQWV�
DQG�VXSSRUWLQJ�HYLGHQFH�WR�WKH�DFTXLUHU���

���� 6WDQGDUGV� 3DUDGLJP�� *RDOV�EDVHG� RU�
3UHVFULSWLYH��

7KH� SDUDGLJP� RI� WKH� VWDQGDUG� �L�H�� JRDO�EDVHG��
SUHVFULSWLYH� RU� FRPELQDWLRQV� WKHUHRI�� LV� D� FUXFLDO� IDFWRU�
IRU�DFKLHYLQJ�UHJXODWLRQ�WKURXJK�FRQWUDFWV�DV�LW�LQIOXHQFHV�
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WKH�SHUVSHFWLYHV�DQG�EHKDYLRXUV�RI�VXSSOLHUV�DQG�DFTXLUHUV�
UHJDUGLQJ� WKH� SURYLVLRQ� RI� HYLGHQFH� WR� WKH� UHJXODWRU\�
DXWKRULW\�� )RU� H[DPSOH�� D� JRDO� EDVHG� VWDQGDUG� PLJKW� VHW�
KLJK� OHYHO� VDIHW\� REMHFWLYHV� DQG� SHUPLW� VXEVWDQWLDO�
IOH[LELOLW\� IRU� GHVLJQV�� ZKLFK� JLYHV� EHQHILW� LQ� GHILQLQJ�
HIIHFWLYH�SURGXFWV��+RZHYHU�LW�PD\�KDYH�OLPLWDWLRQV�ZLWK�
UHVSHFW� WR� HVWDEOLVKLQJ� FRQWUDFWXDOO\� HQIRUFHDEOH�
EHQFKPDUNV� IRU� HYLGHQFH�SURYLVLRQ�� DQG� WKLV�ZLOO� LPSDFW�
VXLWDELOLW\�DQG�VXIILFLHQF\�RI�ERWK�HYLGHQFH�DQG�DUJXPHQW��
6LPLODUO\��UHVROXWLRQ�ZLWKLQ�WKH�FRQWUDFW��RI�HYLGHQFH�DQG�
DUJXPHQW� VKRUWIDOOV� PLJKW� EH� HTXDOO\� OLPLWHG�� GHSHQGLQJ�
RQ�WKH�VXSSOLHU¶V�DWWLWXGH�DQG�SHUVSHFWLYH���
2Q� WKH�RWKHU� KDQG�� D� SUHVFULSWLYH� VWDQGDUG�PD\� VHW� FOHDU�
EHQFKPDUNV�IRU�HYLGHQFH�DQG�DFWLYLW\�FRPSOHWLRQ�WKDW�DUH�
VWUDLJKWIRUZDUG� WR� HQIRUFH� WKURXJK� FRQWUDFWXDO�
PHFKDQLVPV�� EXW� KDYH� OLPLWDWLRQV� LQ� UHOHYDQFH� WR�
DFKLHYHPHQW� RI� SURGXFW� VDIHW\� REMHFWLYHV�� 7KLV� PHDQV�
WKDW�� GHSHQGLQJ� RQ� WKH� VXSSOLHU� DQG� DFTXLUHU¶V� ELDV� LQ�
ZRUOGYLHZV� �VHH� >0F5��@��� WKH� SDUDGLJP� FKRLFH� ZLOO�
DIIHFW� EHKDYLRXUV�� DQG� WKHVH� EHKDYLRXUV� ZLOO� XOWLPDWHO\�
DIIHFW� WKH� OHYHO� RI� VDIHW\� �QRW� MXVW� HYLGHQFH� SURYLVLRQ��
DFKLHYHG�WKURXJK�WKH�FRQWUDFW���
7KH� TXHVWLRQ� RI� SDUDGLJP� LV� IXUWKHU� FRPSOLFDWHG� IRU�
FRPSOH[� DYLDWLRQ� V\VWHPV� LQYROYLQJ� WHFKQRORJLHV� �H�J��
VRIWZDUH�� ZKHUH� IDLOXUHV� DUH� �SUHGRPLQDQWO\�� WKH�
FRQVHTXHQFHV�RI�V\VWHPDWLF�IDXOWV��7KLV�LV�EHFDXVH��DFURVV�
DFDGHPLD� DQG� LQGXVWU\�� WKHUH� LV� VWLOO� OLPLWHG� FRQVHQVXV�
�UHIHU� WR� >-70��@�� >0F'��@�� >0F.��@�� >176��@�� DQG�
>:HD��@��DV�WR�KRZ�WR�SURYLGH�DVVXUDQFH�WKDW�WKHVH�IDXOWV�
GR�QRW�OHDG�WR�XQDFFHSWDEOH�DLUFUDIW�IDLOXUH�FRQGLWLRQV��$OO�
WKDW�FDQ�EH�FRQFOXGHG�IURP�WKLV�ODFN�RI�FRQVHQVXV�LV� WKDW�
FXUUHQW� DSSURDFKHV� WR� SURYLGLQJ� VDIHW\� DVVXUDQFH� RI�
VRIWZDUH� LQ� PLOLWDU\� DYLDWLRQ� V\VWHPV� KDYH� OLPLWDWLRQV��
7KXV��DV�QHLWKHU�SDUDGLJP�LV�ZLWKRXW�LWV�OLPLWDWLRQV�LQ�WKLV�
FRQWH[W�� LW� LV� OLNHO\� WKDW� WKH�PRUH�HIIHFWLYH�DSSURDFK�PD\�
EH�D�FRPSURPLVH�EHWZHHQ�ERWK�SDUDGLJPV��7KLV�UDLVHV�WKH�
TXHVWLRQ�� ZKDW� FRPELQDWLRQ� RI� JRDO�EDVHG� DQG�
SUHVFULSWLYH� VWDQGDUGV� HOHPHQWV� LV� QHFHVVDU\� WR�PLQLPLVH�
WKHVH�OLPLWDWLRQV�DQG�HQDEOH�HIIHFWLYH�VDIHW\�UHJXODWLRQ�YLD�
FRQWUDFWV"�

���� ,QWHJUDWLQJ� WKH� 6WDQGDUG¶V� /LIHF\FOH� ZLWK�
WKH�7HQGHU�&RQWUDFW�/LIHF\FOH�

$QRWKHU� LPSRUWDQW� IDFWRU� LV� WKH� ZD\� WKH� VWDQGDUG�
LQWHJUDWHV� ZLWK� WKH� FRQWUDFWXDO� OLIHF\FOH�� ,GHDOO\� WKH�
VWDQGDUG� VKRXOG� DVVLVW� LQ� UHGXFLQJ� XQFHUWDLQW\� DERXW� WKH�
GHOLYHUHG� SURGXFW�� DUJXPHQW� DQG� HYLGHQFH� SULRU� WR� WKH�
HVWDEOLVKPHQW� RI� D� FRQWUDFW�� 7KLV� LV� LPSRUWDQW� EHFDXVH�
ERWK�DFTXLUHU�DQG�VXSSOLHU�ZLOO�EH�VHHNLQJ�FRQILGHQFH�WKDW�
WKH� FRQWUDFW� ZLOO� EH� VXFFHVVIXO� SULRU� WR� HQWHULQJ� LQWR� WKH�
FRQWUDFW�� 6LPLODUO\�� WKH� VWDQGDUG� VKRXOG� DVVLVW� GXULQJ�
FRQWUDFW� H[HFXWLRQ�� 6KRXOG� VDIHW\� LVVXHV� HPHUJH� GXULQJ�
WKH�FRQWUDFW��WKHQ�WLPHO\�DQG�FRVW�HIIHFWLYH�UHVROXWLRQ�ZLOO�
EH�D�JRDO�IRU�ERWK�VXSSOLHU�DQG�DFTXLUHU��7KH�FRQWUDFW�DQG�
VWDQGDUG� VKRXOG� VXSSRUW� WKH� UHVROXWLRQ� RI� VDIHW\� LVVXHV��
DQG�QRW�KLQGHU�LW�E\�FRQWULEXWLQJ�WR�GLVSXWH���
$Q� LQVSHFWLRQ� RI� FRQWHPSRUDU\� VDIHW\� VWDQGDUGV� UHYHDOV�
WKDW� LQWHJUDWLRQ� EHWZHHQ� WKH� VWDQGDUG� OLIHF\FOH� DQG�
FRQWUDFW� OLIHF\FOH� YDULHV� VLJQLILFDQWO\� EHWZHHQ� VWDQGDUGV��
)RU� H[DPSOH� $53����� DQG� 57&$�'2����%� PDNH� QR�
PHQWLRQ� RI� LQWHJUDWLRQ� ZLWK� FRQWUDFWV� DV� WKH� PHDQV� RI�
HYLGHQFH� SURYLVLRQ�� +RZHYHU�� WKH\� HIIHFWLYHO\� DFKLHYH�

VRPH� SRWHQWLDO� FRQWUDFW� LQWHJUDWLRQ� WKURXJK� FHUWLILFDWLRQ�
DXWKRULW\� OLDLVRQ� DQG� DUWHIDFW� UHTXLUHPHQWV� ZLWKLQ� WKHVH�
VWDQGDUGV�� 8.� 'HIHQFH� 6WDQGDUG� ������ ,VVXH� �� PDNHV�
QXPHURXV� PHQWLRQV� RI� FRQWUDFWV� DQG� UHTXLUHPHQWV� RQ�
FRQWUDFWRUV��EXW�GRHVQ¶W�SURYLGH�UHTXLUHPHQWV�IRU�FRQWUDFWV�
UHODWLQJ� WR� WKH�SURYLVLRQ�RI�DUJXPHQWV�RU�HYLGHQFH�DFURVV�
WKH�FRQWUDFWLQJ�SURFHVV��:KHUHDV��0,/�67'����&�DQG�'�
GHDOV�H[SOLFLWO\�ZLWK�FRQWUDFW� LQWHJUDWLRQ�� LQFOXGH�VSHFLILF�
UHIHUHQFHV� WR� FRQWUDFW� FODXVHV�� WHQGHU� SURFHVVHV� DQG� GDWD�
UHTXLUHPHQWV��
,W�LV�HYLGHQW�WKDW�WKH�UHTXLUHPHQWV�RI�WKH�VWDQGDUGV�KDYH�D�
VXEVWDQWLDO�HIIHFW�IRU�WKH�LQWHJUDWLRQ�RI�WKH�VWDQGDUG�DFURVV�
WKH� WHQGHU�FRQWUDFW� OLIHF\FOH�� 7KLV� UDLVHV� WKH� TXHVWLRQ��
ZKDW� HOHPHQWV� RI� VWDQGDUGV�� DQG� WKHLU� LPSOHPHQWDWLRQ� LQ�
FRQWUDFWV� SURYLGHV� DSSURSULDWH� FHUWDLQW\� �UHJDUGLQJ�
SURGXFW� DQG� DVVXUDQFH� HYLGHQFH�� IRU� DFTXLUHUV� DQG�
VXSSOLHUV"�,V� LW�SRVVLEOH� WR�GHILQH�UHTXLUHPHQWV� IRU�VDIHW\�
DQG� DVVXUDQFH� VWDQGDUGV� WR� DFKLHYH� HIIHFWLYH� FRQWUDFW�
SURFHVV�LQWHJUDWLRQ"�

���� :KDW� 'RHV� 7KLV� 0HDQ� IRU� 6WDQGDUGV� DQG�
&RQWUDFWV"�

8OWLPDWHO\�� LW� LV� YLWDO� WKDW� WKH� UHJXODWRU\� DQG� VDIHW\�
DVVXUDQFH�SDUDGLJP�XVHG�EH�FRPSDWLEOH�ZLWK�WKH�FRQWUDFWV�
XVHG� IRU� PLOLWDU\� DFTXLVLWLRQV�� ZLWKRXW� LPSDLULQJ� RU�
GHWUDFWLQJ� IURP� WKH� DFKLHYHPHQW� RI� V\VWHP� VDIHW\��
6XFFHVV� LV� GHSHQGHQW� RQ� SHUVSHFWLYH� DQG� ZRUOGYLHZ��
&RQWUDFWV� ZKLFK� SURYLGH� FRVW� DQG� VFKHGXOH� FHUWDLQW\� DUH�
SUHIHUUHG�E\�ERWK� VXSSOLHUV� DQG� DFTXLUHUV��6XSSOLHUV�ZLOO�
DOVR�KDYH�D�YHVWHG�LQWHUHVW�LQ�SURILWDELOLW\�DQG�DFTXLUHUV�LQ�
YDOXH� IRU� PRQH\�� 6XSSOLHUV� ZLOO� JHQHUDOO\� VWULYH� WR�
DFKLHYH� VDIHW\�� DQG� WKH� DFTXLUHU¶V� UHJXODWRU\� DXWKRULWLHV�
ZLOO� VWULYH� IRU� DFKLHYHPHQW� RI� DQ� DFFHSWDEOH� OHYHO� RI�
VDIHW\��RU�ULVN��ZLWKRXW�VLJQLILFDQW�RXW�RI�VFRSH�UHZRUN�WR�
WUHDW� ULVNV�� RU� ZLWKRXW� WKH� UHWHQWLRQ� RI� LQWROHUDEOH� ULVNV��
+RZ� WR� GR� WKLV� IRU� WKH� DVVXUDQFH� RI� PLOLWDU\� DYLDWLRQ�
VRIWZDUH�V\VWHPV�LV�VWLOO�YHU\�PXFK�D�FKDOOHQJH��
7KLV� SDSHU� IXUWKHU� H[DPLQHV� WKH� GLIIHUHQW� VWDQGDUGV� DQG�
FRQWUDFWLQJ�SDUDGLJPV��DQG�DLPV� WR�DVVHVV� WKHLU� HIIHFW�RQ�
PLOLWDU\� DYLDWLRQ� VRIWZDUH� V\VWHP�DFTXLVLWLRQ��7KLV� SDSHU�
DUWLFXODWHV� PRUH� JHQHULF� SULQFLSOHV� OHDUQHG� DV� D� UHVXOW� RI�
GHILQLQJ� D� IUDPHZRUN� >5H0��@� E\� ZKLFK� WR� FRQWUDFW� IRU�
DUFKLWHFWXUDO� DVVXUDQFH� >5H0��@�� DQG� WR� SURYLGH� FODLPV�
DQG�HYLGHQFH�DVVXUDQFH�>50F��@�IRU�DYLDWLRQ�V\VWHPV��

�� :K\�0LOLWDU\�6\VWHP�$FTXLVLWLRQ�&RQWUDFWV�
DUH�'LIIHUHQW�

,Q� FLYLO� DYLDWLRQ� WKH� UHJXODWRU� UHVSRQVLEOH� IRU�
DLUZRUWKLQHVV�LV�D�JRYHUQPHQW�DJHQF\��H�J��WKH�)$$���7KH�
UHJXODWRU�LV�D�OHJDOO\�UHFRJQLVDEOH�LQGHSHQGHQW�HQWLW\�IURP�
WKH�VXSSOLHU�DQG�DFTXLUHU�RI�DLUFUDIW�DQG�DYLDWLRQ�V\VWHPV��
5HJXODWLRQV�HVWDEOLVKHG�E\�WKH�UHJXODWRU�DUH�LQGRFWULQDWHG�
LQ� ODZ� DQG� DUH� OHJDOO\� HQIRUFHDEOH�� +RZHYHU�� LQ� WKH�
PLOLWDU\�DYLDWLRQ�GRPDLQ��WKH�UHJXODWRU�LV�W\SLFDOO\�SDUW�RI�
WKH� VDPH� KLJK� OHYHO� RUJDQLVDWLRQ� DV� WKH� DFTXLUHU�� )RU�
H[DPSOH� LQ� WKH� $XVWUDOLDQ� 'HIHQFH� )RUFH�� ERWK� WKH�
'LUHFWRUDWH� *HQHUDO� 7HFKQLFDO� $LUZRUWKLQHVV� �UHJXODWRU��
DQG�WKH�'HIHQFH�0DWHULHO�2UJDQLVDWLRQ��DFTXLUHU��DUH�SDUW�
RI�WKH�&RPPRQZHDOWK�RI�$XVWUDOLD�±�D�VLQJOH�OHJDO�HQWLW\�
LQ� WKH� H\HV� RI� WKH� ODZ�� ,Q� WKH� 8QLWHG� .LQJGRP�� WKH�
0LOLWDU\�$LUZRUWKLQHVV�$XWKRULW\� �UHJXODWRU��DQG� WKH�8.�
0LQLVWU\�RI�'HIHQFH��DFTXLUHU�� UHSRUW� WR� WKH�6HFUHWDU\�RI�
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6WDWH� IRU� 'HIHQFH� DQG� DUH� SDUW� RI� WKH� &URZQ� ±� DJDLQ� D�
VLQJOH� OHJDO� HQWLW\� LQ� WKH� H\HV� RI� WKH� ODZ��7KH� VDPH� FDQ�
DOVR� EH� VDLG� IRU� WKH� UHODWLRQVKLS� EHWZHHQ� PLOLWDU\�
UHJXODWRUV�DQG�DFTXLUHUV�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD��
7KLV�UHODWLRQVKLS�EHWZHHQ�WKH�DFTXLUHU�DQG�UHJXODWRU�UROHV�
KDV� VHYHUDO� LPSOLFDWLRQV� IRU� WKH� ZD\� DLUZRUWKLQHVV� LV�
UHJXODWHG�� RI� ZKLFK� RQH� VLJQLILFDQW� IDFWRU� KLJKOLJKWHG� LQ�
6HFWLRQ���LV�WKH�LPSDFW�RQ�FRQWUDFWV�EHWZHHQ�VXSSOLHUV�DQG�
DFTXLUHUV�� 5HJXODWRU\� HQIRUFHPHQW� LV� HQDEOHG� E\� WKH�
FRQWUDFW� UDWKHU� WKDQ� YLD� ODZV� IRU� WKH� PLOLWDU\�
FLUFXPVWDQFH��7KH�IROORZLQJ�VXEVHFWLRQV�HODERUDWH�VHYHUDO�
LPSDFWV�IRU�FRQWUDFWV��

���� (QIRUFHPHQW�RI�'HVLJQ�5HTXLUHPHQWV�
,Q�FLYLO�DYLDWLRQ��WKH�VXSSOLHU�LV�UHTXLUHG�WR�VXSSO\�DLUFUDIW�
DQG� DYLDWLRQ� V\VWHPV� WKDW� PHHW� WKH� DSSOLFDEOH�
DLUZRUWKLQHVV� GHVLJQ� UHTXLUHPHQWV� SURPXOJDWHG� E\� WKH�
UHJXODWLRQV�� )RU� H[DPSOH�� WKH� FLYLO� DLUZRUWKLQHVV�
UHJXODWLRQV� �H�J�� >��&)5��@��� DQG� WKHLU� VXSSRUWLQJ�
JXLGDQFH� LQ� WKH� IRUP� RI� DGYLVRU\� FLUFXODUV�� RUGHUV� DQG�
QRWLFHV��GHILQH�D�VXEVWDQWLDO�VHW�RI�GHVLJQ�UHTXLUHPHQWV�IRU�
WKHLU� DSSOLFDEOH� DLUFUDIW� FDWHJRU\�� 7KHVH� DUH� XVXDOO\�
VXSSOHPHQWHG� E\� DGGLWLRQDO� GHVLJQ� UHTXLUHPHQWV� DJUHHG�
EHWZHHQ� WKH� VXSSOLHU� DQG� UHJXODWRU� WKURXJKRXW� WKH�
FHUWLILFDWLRQ�SURFHVV��'HVLJQ�UHTXLUHPHQWV�DUH�W\SLFDOO\�LQ�
WKH� IRUP� RI� SURGXFW� UHTXLUHPHQWV� DQG� DVVXUDQFH�
UHTXLUHPHQWV��ZKLFK�LQFOXGHV�HYLGHQFH��YHULILFDWLRQ��HWF����
+RZHYHU�� LQ� PLOLWDU\� DYLDWLRQ�� WKH� DLUZRUWKLQHVV� GHVLJQ�
UHTXLUHPHQWV��RU�UHTXLUHPHQW�WR�HVWDEOLVK�DQG�DJUHH�WKHP��
PXVW�EH�LQFOXGHG�LQ�WKH�FRQWUDFW�LI�WKH\�DUH�WR�DSSO\�WR�WKH�
GHYHORSPHQW�� 7KLV� PHDQV� WKDW� WKH� FRQWUDFW� 6WDWHPHQW� RI�
5HTXLUHPHQW� �625�� VKRXOG� LQFOXGH� RU� UHIHUHQFH�
DSSOLFDEOH� DLUZRUWKLQHVV� GHVLJQ� UHTXLUHPHQWV�� LQFOXGLQJ�
VDIHW\� DVVXUDQFH� UHTXLUHPHQWV�� DQG� WKDW� WKH�6WDWHPHQW�RI�
:RUN��62:��PXVW�LQFOXGH�DFWLYLWLHV�WR�HQVXUH�HOLFLWDWLRQ�
DQG� DJUHHPHQW� RI� DQ\� DGGLWLRQDO� DLUZRUWKLQHVV� RU� GHVLJQ�
UHTXLUHPHQWV� UHOHYDQW� WR� WKH� GHVLJQ�� 7KLV� LV� QR� VLPSOH�
WDVN�� DV� WKH� VHW� RI� SRWHQWLDOO\� DSSOLFDEOH� DLUZRUWKLQHVV�
GHVLJQ� UHTXLUHPHQWV� PD\� EH� ODUJH� DQG� FRPSOH[�� ,Q� WKH�
FRQWH[W� RI�PLOLWDU\� DYLDWLRQ� VRIWZDUH� V\VWHPV�� WKH� VXEVHW�
RI� DSSOLFDEOH� GHVLJQ� UHTXLUHPHQWV� LQFOXGHV� DVVXUDQFH�
UHTXLUHPHQWV�� LQ� DGGLWLRQ� WR� D� UDQJH� RI� µSURGXFW¶� GHVLJQ�
UHTXLUHPHQWV��GHSHQGLQJ�RQ�WKH�V\VWHP�DSSOLFDWLRQ��WKHVH�
DVVXUDQFH�UHTXLUHPHQWV�DUH�WKH�PDLQ�IRFXV�RI�WKLV�SDSHU���

���� 2EWDLQLQJ�$VVXUDQFH�(YLGHQFH�
,Q� FLYLO� DYLDWLRQ�� WKH� UHJXODWRU� REWDLQV� HYLGHQFH� UHTXLUHG�
IRU� FHUWLILFDWLRQ� IURP� WKH� VXSSOLHU� DV� UHTXLUHG� E\� WKH�
UHJXODWLRQV�� 7KH� UHJXODWLRQV� ZLOO� UHTXLUH� WKH� VXSSOLHU� WR�
SURYLGH� WKH� UHJXODWRU� ZLWK� SODQV�� DUWHIDFWV� �LQVSHFWLRQ��
DQDO\VLV�DQG�WHVW�GRFXPHQWDWLRQ���DFFHVV�IRU�WKH�SXUSRVHV�
RI� DXGLW�� DFFHVV� IRU� WKH� SXUSRVHV� RI� ZLWQHVVLQJ� ��
SDUWLFLSDWLRQ���FRQGXFW�RI� WHVWV��HWF��+RZHYHU�� LQ�PLOLWDU\�
DYLDWLRQ�� WKH� UHJXODWRU� �DV� SDUW� RI� WKH� DFTXLUHU�� REWDLQV�
WKHVH�W\SHV�RI�HYLGHQFH�UHTXLUHG�IRU�FHUWLILFDWLRQ�IURP�WKH�
VXSSOLHU� YLD� WKH� FRQWUDFW�� 7KLV� PHDQV� WKDW� WKH� FRQWUDFW�
62:�PXVW�LQFOXGH�DSSOLFDEOH�DFWLYLWLHV�IRU�WKH�JHQHUDWLRQ�
RI� UHOHYDQW� FHUWLILFDWLRQ� HYLGHQFH�� LQFOXGLQJ� DVVXUDQFH�
HYLGHQFH�� 'HOLYHU\� YHUVXV� DFFHVV� WR� HYLGHQFH� LV� XVXDOO\�
GLFWDWHG� E\� LQWHOOHFWXDO� SURSHUW\� FRQVLGHUDWLRQV�� DQG� ZLOO�
EH� HYLGHQW� IURP� WKH� DUWHIDFWV� OLVWHG� LQ� WKH� &RQWUDFW�'DWD�
5HTXLUHPHQWV� /LVW� �&'5/��� DQG� VXSSRUWLQJ� 'DWD� ,WHP�
'HVFULSWLRQV��','V���

���� 5HVROYLQJ�6KRUWIDOOV�LQ�$VVXUDQFH�(YLGHQFH�
,Q� FLYLO� DYLDWLRQ�� LI� WKHUH� DUH� VKRUWIDOOV� LQ� WKH� VXSSOLHU�
SURYLVLRQ� RI� HYLGHQFH� WR� WKH� UHJXODWRU� IRU� FHUWLILFDWLRQ��
WKHQ�WKH�RQXV�LV�RQ�WKH�VXSSOLHU�WR�UHVROYH�WKH�VKRUWIDOOV��,I�
WKH� VXSSOLHU� GRHVQ¶W� UHVROYH� WKH� LVVXH� WKHQ� WKH\� GRQ¶W�
DFKLHYH� FHUWLILFDWLRQ�� DQG� WKH\� FDQ¶W� VHOO� WKHLU� SURGXFW���
+RZHYHU�� LQ� PLOLWDU\� DYLDWLRQ�� UHVROYLQJ� WKH� VKRUWIDOO� LQ�
HYLGHQFH�ZLOO�YHU\�PXFK�GHSHQG�RQ�ZKHWKHU�LW�LV�LQ�RU�RXW�
RI�VFRSH�RI�WKH�FRQWUDFW��,Q�PDQ\�UHVSHFWV�WKH�DFTXLUHU�FDQ�
EH�FRQVLGHUHG�WR�KDYH�DOUHDG\�SXUFKDVHG�WKH�SURGXFW�RQFH�
WKH�FRQWUDFW�LV�VLJQHG��,I�WKH�LVVXH�LV�ZLWKLQ�VFRSH��WKHQ�WKH�
RQXV� LV� RQ� WKH� VXSSOLHU�� EXW� LI� WKHUH� LV� DQ\� DPELJXLW\�
UHJDUGLQJ� VFRSH� RI� WKH� FRQWUDFW� SHUWDLQLQJ� WR� WKH� LVVXH��
WKHQ� WKH�RQXV� IRU� UHVROXWLRQ� LV� VKDUHG�E\� WKH� DFTXLUHU�� ,I�
WKH� VXSSOLHU� DQG� DFTXLUHU� FDQ¶W� DJUHH� WKDW� LW� LV� ZKROO\�
ZLWKLQ�WKH�VFRSH�RI�WKH�FRQWUDFW��WKHQ�WKH�LVVXH�PD\�EH�WKH�
VXEMHFW� RI� FRQWUDFWXDO� GLVSXWH�� 5DPLILFDWLRQV� RI� D�
FRQWUDFWXDO� GLVSXWH� FDQ� LQFOXGH� FRVW� DQG� VFKHGXOH�
LPSOLFDWLRQV�� D� UHTXLUHPHQW� WR� HOHYDWH� EH\RQG� SURMHFW�
VWDII�� D� UHTXLUHPHQW� WR� QHJRWLDWH� RYHU� FRQWUDFWXDO�
LQWHUSUHWDWLRQ� DQG� FRPSOLDQFH�� HWF�� 7KHVH� LVVXHV�
SRWHQWLDOO\�KDYH�WKH�LPSDFW�RI�GHJUDGLQJ�WKH�HIIHFWLYHQHVV�
RI� VDIHW\� UHJXODWLRQ� DFKLHYHG� WKURXJK� WKH� FRQWUDFW��
SDUWLFXODUO\� ZKHUH� SURMHFWV� PXVW� VHHN� DGGLWLRQDO� IXQGLQJ�
IURP� *RYHUQPHQW� �DQ� RQHURXV� SURFHVV�� WR� UHVROYH� WKH�
VDIHW\�VKRUWIDOOV�YLD�FRQWUDFW�FKDQJH�SURSRVDOV��

�� ,PSDFW�RI�8QFHUWDLQW\�DW�&RQWUDFW�6LJQDWXUH�
6HFWLRQ� �� KDV� LGHQWLILHG� VHYHUDO� UHVSRQVLELOLWLHV� RI�
FRQWUDFWV� LI� VDIHW\� UHJXODWLRQ� LV� JRLQJ� WR�EH� HIIHFWLYH� YLD�
WKH�FRQWUDFW��8QFHUWDLQW\�LQ�DQ\�RI�WKHVH�PD\�LQFUHDVH�WKH�
ULVN� RI� WKH� FRQWUDFW� EHLQJ� XQVXFFHVVIXO�� 6LJQLQJ� D�
FRQWUDFW�� LQ� VRPH� UHVSHFWV�� LQYROYHV� D� JDPEOH�� ,W� LV� D�
ZDJHU�IRU�ERWK�VXSSOLHU�DQG�DFTXLUHU�WKDW�WKH�VXSSOLHU�FDQ�
SURYLGH� D� V\VWHP� WKDW� WKH� PHHWV� WKH� DFTXLUHU¶V�
UHTXLUHPHQWV�ZLWKLQ�WKH�FRVW�DQG�VFKHGXOH�GLFWDWHG�E\�WKH�
FRQWUDFW�� 7KH� RGGV� �IRU� RU� DJDLQVW�� GHSHQG� RQ� WKH�
XQFHUWDLQW\� LQ� IDFWRUV� LPSRUWDQW� WR� HLWKHU� VXSSOLHU� RU�
DFTXLUHU�� 7KHUHIRUH�� DQ\� VHQVLEOH� JDPEOHU� �DQG� RQH� WKDW�
DELGHV� E\� FDXVDOLW\�� ZLOO� DFNQRZOHGJH� WKDW� WKH� FRQWUDFW�
VXFFHVV� ULVN� LV� D� IXQFWLRQ� RI� WKH� XQFHUWDLQW\� DW� FRQWUDFW�
VLJQDWXUH�� /RWV� RI� XQFHUWDLQW\�� DQG� WKH� RGGV� FRXOG� EH�
GUDPDWLFDOO\� DJDLQVW� VXFFHVV�� OHVVHU� XQFHUWDLQW\�� DQG� WKH�
RGGV� PLJKW� IDYRXU� VXFFHVV�� )RUWXQDWHO\� WKH� QRUPDO�
SURFHVVHV�IRU�JHWWLQJ�WR�FRQWUDFW�VLJQDWXUH�VXFK�DV�SURMHFW�
GHILQLWLRQ�DQG�WHQGHU�SKDVHV�SURYLGH�WKH�FRQWUDFW�DXWKRULW\�
ZLWK� D� PHDQV� RI� VHHNLQJ� LPSRUWDQW� LQIRUPDWLRQ� SULRU� WR�
FRQWUDFW� VLJQDWXUH�� 7KLV� LQIRUPDWLRQ�� LI� VRXJKW� DQG� XVHG�
HIIHFWLYHO\�� FDQ� UHGXFH� XQFHUWDLQW\�� DQG� WKXV� UHGXFH�
SRWHQWLDO�FRQWUDFW�ULVNV��
+RZ� WR� VHHN� WKH� ULJKW� LQIRUPDWLRQ� DQG� HIIHFWLYHO\�
HYDOXDWH� LW� ZLWK� UHVSHFW� WR� VDIHW\� IRU� PLOLWDU\� DYLDWLRQ�
VRIWZDUH� V\VWHPV� LV� VWLOO� YHU\� PXFK� D� FKDOOHQJH��
)XUWKHUPRUH� WKH� H[LVWLQJ� VWDQGDUGV� DQG� FRQWUDFWLQJ�
DSSURDFKHV� RIIHU� OLPLWHG� JXLGDQFH� RQ� KRZ� WKLV� PLJKW� EH�
DFKLHYHG� HIIHFWLYHO\�� ,QGXVWULDO� H[SHULHQFH� LQYROYLQJ�
SURMHFW�RYHUUXQV�DQG�FDQFHOODWLRQV�GXH�WR�VDIHW\�DVVXUDQFH�
FRQFHUQV� VXJJHVWV� WKDW� WKH� FXUUHQW� DSSURDFKHV� DUH� DOVR�
LQVXIILFLHQW��DOWKRXJK�PRVWO\�WKH�HYLGHQFH�LV�DQHFGRWDO��
7R� IXUWKHU� XQGHUVWDQG� WKH� LPSOLFDWLRQV� RI� XQFHUWDLQW\� DW�
FRQWUDFW� VLJQDWXUH� IRU� VDIHW\� LW� LV� QHFHVVDU\� WR� HVWDEOLVK�
ZKHUH�WKLV�XQFHUWDLQW\�PLJKW�H[LVW��7R�HOLFLW�WKLV��FRQVLGHU�
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WKH� IDFWRUV� RXWOLQHG� LQ� 6HFWLRQV� ���� WKURXJK� ���� ZLWK�
UHVSHFW�WR�D�PLOLWDU\�DYLDWLRQ�VRIWZDUH�V\VWHP�DQG�VDIHW\��
,Q�WKLV�FRQWH[W��XQFHUWDLQW\�PLJKW�H[LVW�ZLWK�UHVSHFW�WR�WKH�
IROORZLQJ��
x� :LOO�WKH�GHVLJQ�UHTXLUHPHQWV�SURSRVHG�E\�WKH�DFTXLUHU�

EH� DGHTXDWH� WR� DFKLHYH� WKH� VDIHW\� REMHFWLYHV"�
6SHFLILFDOO\��IURP�D�VDIHW\�DVVXUDQFH�SHUVSHFWLYH��ZLOO��
R� WKH�VRIWZDUH�DQG�V\VWHP�DUFKLWHFWXUH��LQFOXGLQJ�WKH�

XVH� RI� UHGXQGDQF\�� GLYHUVLW\�� DQG� IDXOW�
DYRLGDQFH�WROHUDQFH� OLNHO\� SHUPLW� DFKLHYHPHQW� RI�
WKH�VDIHW\�REMHFWLYHV"��

R� WKH� DUFKLWHFWXUH� SURYLGH� DGHTXDWH� SURWHFWLRQ�
DJDLQVW�V\VWHPDWLF�IDXOWV�DQG�IDLOXUHV"�

x� :LOO� FRPSOLDQFH� ZLWK� WKH� GHVLJQ� UHTXLUHPHQWV� DQG�
VDIHW\�REMHFWLYHV�EH�FRPSHOOLQJ�EDVHG�RQ�WKH�HYLGHQFH�
SURYLGHG"�6SHFLILFDOO\��ZLOO��
R� WKH� EHKDYLRXUV� RI� WKH� V\VWHP� DQG� LWV� VRIWZDUH� EH�

VXIILFLHQWO\� XQGHUVWRRG� DQG� YDOLG� XQGHU� ERWK�
QRUPDO�DQG�IDLOXUH�FLUFXPVWDQFHV"��

R� WKHVH� EHKDYLRXUV� EH� DSSURSULDWH� ZLWK� UHVSHFW� WR�
VDIHW\"�

R� WKH� HYLGHQFH� VXSSRUW� WKH� VDIHW\� DVVXUDQFH� FODLPV�
PDGH�E\�WKH�VXSSOLHU�DERXW�WKHVH�EHKDYLRXUV"��

R� DQ\�OLPLWDWLRQV�LQ�HYLGHQFH�EH�WROHUDEOH"�
x� :LOO� OLPLWDWLRQV� LQ� HYLGHQFH� EH� UHVROYDEOH� ZLWKLQ� WKH�

VFRSH�RI�WKH�FRQWUDFW"�6SHFLILFDOO\��ZKDW�LV��
R� ZLWKLQ�VFRSH"�
R� RXW�RI�VFRSH��UHTXLULQJ�D�FRQWUDFW�FKDQJH"�

:KHQHYHU� WKHUH� LV� XQFHUWDLQW\� ZLWK� UHVSHFW� WR� WKHVH�
TXHVWLRQV� WKURXJKRXW� WKH� FRQWUDFW� OLIHF\FOH�� WKHQ� WKH�
FRQWUDFW� ULVNV� UHODWH� WR� WKH� IROORZLQJ� LVVXHV�� 7KH� ILUVW� LV�
WKDW� WKH� XQFHUWDLQW\� PLJKW� XQGHUPLQH� WKH� DFTXLUHU¶V�
DVSLUDWLRQ�WR�HVWDEOLVK�LI�WKH�VRIWZDUH�V\VWHP�ZLOO�OLNHO\�EH�
DFFHSWDEO\� VDIH� �LI� WKLV� VXSSOLHU� ZHUH� WR� EH� FKRVHQ� WR�
FRQWUDFW� ZLWK��� 7KXV� WKH� VXSSOLHU� PLJKW� EH� HOLPLQDWHG�
GXULQJ� WKH� WHQGHU� HYDOXDWLRQ� EDVHG� RQ� SHUFHLYHG�
XQFHUWDLQW\� LQ� VXLWDELOLW\�� 7KH� VHFRQG�� DQG� XOWLPDWHO\�
PRUH� VHULRXV�� LVVXH� LV� WKDW� LI� WKLV� GHVLJQ� VROXWLRQ� LV�
FRQWUDFWHG� IRU�� DQG� LW� WXUQV�RXW� WKH�GHVLJQ�KDV�XQVXLWDEOH�
EHKDYLRXUV��LQ�WKLV�FDVH�WKHUH�LV�ULVN�WKDW�WKH�DFTXLUHU�PD\�
QRW� EH� DEOH� WR� FRPSOHWH� VDIHW\� FHUWLILFDWLRQ� ZLWKLQ� WKH�
VFRSH� RI� WKH� FRQWUDFW�� :RUVH� VWLOO�� LW� PD\� UHTXLUH� WKH�
DFTXLUHU�WR�UHWDLQ�ULVNV��GXH�WR�XQFHUWDLQW\��DQG�WKHVH�ULVNV�
SURYH�WR�EH�LQWROHUDEOH�LQ�SUDFWLFH��
,I� ZH� H[WUDSRODWH� WKHVH� IDFWRUV� DORQH�� WKHQ� WKH� UHVXOW� LV�
HDV\�� KDYH� WKH� VXSSOLHU� SURYLGH� IXOO� GLVFORVXUH� WR� WKH�
DFTXLUHU�GXULQJ�WKH�WHQGHU�SURFHVV��+RZHYHU��WKH�UHDOLWLHV�
RI�WKH�FRPPHUFLDO�EXVLQHVV�HQYLURQPHQW�TXLFNO\�VKRZ�WKH�
LPSUDFWLFDOLW\� RI� WKLV� DVSLUDWLRQ�� ,Q� GRPDLQV� ZKHUH�
GHYHORSPHQWDO� DQG� QRYHO� V\VWHPV� DUH� PRUH� FRPPRQ�
SODFH��LW�LV�XQHFRQRPLFDO�WR�UHTXLUH�VXSSOLHUV�WR�FRPSOHWH�
WKHLU� GHYHORSPHQW� OLIHF\FOH� WR� WKH� SRLQW� WKDW� DQVZHUV� WR�
WKH� DERYH� TXHVWLRQV� EHFRPH� HQWLUHO\� FHUWDLQ� GXULQJ� WKH�
WHQGHU� SURFHVV�� $V� RQO\� D� VPDOO� SHUFHQWDJH� RI� WHQGHU�
UHVSRQVHV� DUH� DFWXDOO\� VXFFHVVIXO�� DQG� WHQGHUHUV� DOUHDG\�
LQYHVW� VXEVWDQWLDO� UHVRXUFHV� LQ� SUHSDULQJ� WKHP�� WKH�
DFTXLUHU�PXVW�EH�FRJQLVDQW�RI�WKH�QHHG�WR�DYRLG�GHWHUULQJ�
SRWHQWLDOO\� VXLWDEOH� WHQGHUHUV� GXH� WR� WKH� OHYHO� RI� HIIRUW�
UHTXLUHG� WR� WHQGHU��7KHUHIRUH�� LQ�HVWDEOLVKLQJ� WKH� OHYHO�RI�

GHWDLO� UHTXLUHG� LQ� WKH� WHQGHU� UHVSRQVH� WKH� VROXWLRQ� PXVW�
SURYLGH� IRU� VXIILFLHQW� GLVFORVXUH� DQG� XQGHUVWDQGLQJ�� EXW�
ZKLOH� HQVXULQJ� WKH� PLQLPXP� LPSRVLWLRQ� RQ� WHQGHUHUV��
7KLV�LV�D�GLIILFXOW�EDODQFH���
$FTXLUHUV� DQG� VXSSOLHUV� HQWHU� LQWR� WKH� WHQGHU� DQG�
FRQWUDFWLQJ�DFWLYLWLHV�ZLWK�D�VHW�RI�PRWLYDWLRQV��DVSLUDWLRQV�
DQG� SHUVSHFWLYHV� ZKLFK� DUH� D� XQLTXH� G\QDPLF� FRQWUDVW�
EHWZHHQ� JRDOV� IRU� VSHFLILF� SURMHFW� VXFFHVV�� PL[HG� ZLWK�
EURDGHU� FRPPHUFLDO� JRDOV� DQG� FRPPHUFLDO� UHVWULFWLRQV��
(DFK�RI� WKHVH�ZLOO�YDU\�EHWZHHQ�HYHU\�DFTXLUHU�� VXSSOLHU�
DQG� FLUFXPVWDQFH��7KH�PRVW� REYLRXV�PRWLYDWLRQV� IRU� WKH�
DFTXLUHU� DQG� VXSSOLHU� ZLWK� UHVSHFW� WR� VDIHW\� DUH� WKDW� WKH�
VROXWLRQ� ZLOO� DFKLHYH� WKH� VDIHW\� REMHFWLYHV�� DQG� WKDW� WKH�
HYLGHQFH� ZLOO� VKRZ� WKLV�� %XW� LW� LV� WKH� DGGLWLRQDO�
PRWLYDWLRQV� WKDW� YDU\� WKH� SHUVSHFWLYH� RQ� DFKLHYHPHQW� RI�
WKLV�EHWZHHQ�VXSSOLHU�DQG�DFTXLUHUV��$FTXLUHU�PRWLYDWRUV�
LQFOXGH��
x� FUHGLELOLW\�RI�VXSSOLHU�FRVW�DQG�VFKHGXOH�IRUHFDVWLQJ��
x� VDWLVI\LQJ�FDSDELOLW\�UHTXLUHPHQWV��
x� DYRLGLQJ�FRQWUDFW�FKDQJHV���
x� FRVWV�RI�VROXWLRQV�IDOOLQJ�ZLWKLQ�QRWLRQDO�EXGJHWV��DQG�
x� GHOLYHU\�ZLWKLQ�FDSDELOLW\�VFKHGXOLQJ�UHTXLUHPHQWV��
6XSSOLHU�PRWLYDWRUV�LQFOXGH��
x� SURYLGLQJ�D�FRPSHWLWLYH�WHQGHU�FRVW�VFKHGXOH���
x� SUHVHUYDWLRQ� RI� SURILW� PDUJLQV� ZLWKLQ� WKH� FRQWUDFW�

SULFH���
x� DYRLGDQFH�RI�FRQWUDFW�SHQDOWLHV���
x� HQVXULQJ� WKDW� RXW� RI� VFRSH� ZRUN� UHTXLUHV� D� FRQWUDFW�

FKDQJH� �WR� SURWHFW� WKH� SURILW� PDUJLQ� ZLWK� WKH�
FRQWUDFW���DQG��

x� GHOLYHU\� RI� D� EURDGO\� VDWLVIDFWRU\� SURGXFW� ZLWK�
PLQLPDO�DSSOLFDWLRQ�RI�UHVRXUFHV���

7KHVH�PRWLYDWRUV�DUH�LQWULQVLFDOO\�OLQNHG�EHFDXVH�FRVW�DQG�
VFKHGXOH�DUH� UHTXLUHG� WR�SURGXFH�HYLGHQFH��DQG�HYLGHQFH�
LV� UHTXLUHG� WR� VKRZ� WKH� SURYLGHG� VROXWLRQ� PHHWV� VDIHW\�
REMHFWLYHV� �DQG�FDSDELOLW\� UHTXLUHPHQWV���%HFDXVH�RI� WKLV�
GHSHQGHQF\�� VRPH�RI� WKHVH�PRWLYDWRUV�ZLOO�ZRUN� DJDLQVW�
HDFK�RWKHU��DQG�WKLV�ZLOO�FDXVH�GLYHUJHQFH�LQ�VXSSOLHU�DQG�
DFTXLUHU� PRWLYDWLRQV�� DQG� WKXV� EHKDYLRXUV�� (PHUJHQW�
�FRPPHUFLDO�� EHKDYLRXUV� ZKHQ� LVVXHV� DULVH� WKDW� H[SRVH�
WKH� SRODULVDWLRQ� EHWZHHQ� WKHVH� PRWLYDWRUV� YHU\� PXFK�
GHSHQGV� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� VXSSOLHU� DQG�
DFTXLUHU�� WKH� VHULRXVQHVV� RI� WKH� VDIHW\� FRQFHUQV� RU� FRVW�
LPSDFWV�� DQG� WKH� VXSSOLHU¶V� DQG� DFTXLUHU¶V� ZRUOGYLHZV�
UHJDUGLQJ�DVVXUDQFH��
*LYHQ� WKHVH� FRQWUDFWLQJ� PRWLYDWRUV�� DQG� DVVXPLQJ� WKDW�
DQ\� VHULRXV� LQFRPSDWLELOLW\� EHWZHHQ� WKHP� IRU� D� JLYHQ�
FRQWUDFW�ZLOO� UHVXOW� LQ� OLPLWDWLRQV� LQ� VXFFHVVIXO� RXWFRPHV�
IRU�WKH�FRQWUDFW��KRZ�PLJKW�D�IUDPHZRUN�EH�HVWDEOLVKHG�WR�
HQVXUH� WKDW� XQFHUWDLQW\� DW� WKH� WLPH� RI� FRQWUDFW� VLJQDWXUH�
FDQ� EH� ERXQGHG"� ,�H�� ZKDW� LV� WKH� FRPSURPLVH� EHWZHHQ�
WKHVH� PRWLYDWRUV� WKDW� HQDEOHV� WKH� DSSURSULDWH� GHVLJQ�
VROXWLRQ�WR�EH�LGHQWLILHG�GXULQJ�WHQGHU�SURFHVVHV��DQG�WKLV�
VROXWLRQ�WR�EH�DFKLHYHG�GXULQJ�FRQWUDFW�H[HFXWLRQ"�
7KH� UHPDLQGHU� RI� WKLV� SDSHU� H[DPLQHV� KRZ� DQ� DSSURDFK�
PLJKW� EH� HVWDEOLVKHG�� ,OOXVWUDWLRQ� RI� WKH� EHQHILWV� RI� WKH�
DSSURDFK�ZLOO�EH�YLD�DQ�DUWLILFLDO�EXW�UHDOLVWLF�H[DPSOH���
� �
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&RQVLGHU�DQ�XSJUDGH�RI�DQ�DQDORJXH�IOLJKW�FRQWURO�V\VWHP�
WR�D�GLJLWDO�IOLJKW�FRQWURO�V\VWHP�IRU�D�PLOLWDU\�KHOLFRSWHU��
7KH� IOLJKW� FRQWURO� V\VWHP� SURYLGHV� DXWRPDWLF� IOLJKW�
IXQFWLRQV�DQG�VWDELOLW\�DXJPHQWDWLRQ��DQG�LV�PL[HG�WR�WKH�
H[LVWLQJ�PHFKDQLFDO�FRQWURO�V\VWHP�EHWZHHQ�SLORW�FRQWUROV�
DQG�FRQWURO�DFWXDWRUV��7KH�REMHFWLYH�RI� WKH�DFTXLUHU� LV� WR�
DFKLHYH� WKLV� XSJUDGH�� LQFOXGLQJ� WKH� VDIHW\� UHJXODWRU\�
IXQFWLRQV�RQ�EHKDOI�RI�WKH�DFTXLUHU¶V�UHJXODWRU\�DXWKRULW\��
WKURXJK� D� FRQWUDFW��7KH� IROORZLQJ� VHFWLRQV� H[DPLQH�KRZ�
WKLV�FDQ�EH�HIIHFWLYHO\�DFKLHYHG��

�� %RXQGLQJ� 8QFHUWDLQW\� 3ULRU� WR� &RQWUDFW�
6LJQDWXUH� ±� 6XFFHVVIXOO\� 8VLQJ� WKH� 7HQGHU�
3URFHVV�

,W� KDV� DOUHDG\� EHHQ� PHQWLRQHG� WKDW� WKH� WHQGHU� SKDVH�
SURYLGHV� D� PHDQV� IRU� WKH� DFTXLUHU� WR� VHHN� LPSRUWDQW�
LQIRUPDWLRQ�SULRU�WR�FRQWUDFW�VLJQDWXUH��7KLV�LQIRUPDWLRQ��
LI�VRXJKW�DQG�XVHG�HIIHFWLYHO\��FDQ�UHGXFH�XQFHUWDLQW\��DQG�
WKXV� UHGXFH� SRWHQWLDO� FRQWUDFW� ULVNV�� +RZ� PXFK� WKH�
XQFHUWDLQW\� KDV� WR� EH� UHGXFHG� LV� DQ� LPSRUWDQW� TXHVWLRQ��
DQG�WKLV�LQWURGXFHV�WKH�FRQFHSW�RI�ERXQGLQJ�XQFHUWDLQW\��
)LUVWO\�� LW� LV� LPSRUWDQW� WR� HODERUDWH� ZKDW� LV� PHDQW� E\�
ERXQGHG� XQFHUWDLQW\�� LQ� WKLV� FRQWH[W�� 3XW� LQ� HQJLQHHULQJ�
WHUPV��LW�LV�HVWDEOLVKLQJ�OLPLWV��XSSHU�ERXQGV��RQ�WKH�FRVW�
RI�SURGXFLQJ�D�VDIH�SURGXFW�DQG�DQ�DFFHSWDEOH�VDIHW\�FDVH��
%RXQGV�FDQ�EH�QDUURZHG�E\�WKH�SURYLVLRQ�RI�LQIRUPDWLRQ�
WR� WKH� DFTXLUHU� IURP� WKH� VXSSOLHU� GXULQJ� SUH�FRQWUDFW�
SKDVHV� �H�J�� WHQGHU� SKDVH�� EDODQFLQJ� WKH� PRWLYDWRUV�
LGHQWLILHG� LQ� WKH�SUHYLRXV� VHFWLRQ��7KH� OLPLWLQJ� IDFWRU� RQ�
LQIRUPDWLRQ� SURYLVLRQ� ZLOO� EH� WKH� DIIRUGDELOLW\�� IRU� D�
WHQGHUHU�� RI� FRQFHSWXDO� DQG� SUHOLPLQDU\� SKDVHV� RI�
UHTXLUHPHQWV� DQG� GHVLJQ� OLIHF\FOH� SKDVHV� ZLWKLQ� WKH�
UHVRXUFHV� WKDW�DUH�FRPPHUFLDOO\�YLDEOH�JLYHQ� WKH�JDPEOH�
RI�ZLQQLQJ�WKH�WHQGHU���
,Q�6HFWLRQ���D�VHW�RI�TXHVWLRQV�ZHUH�LQWURGXFHG�EDVHG�RQ�
WKH� WKUHH� LGHQWLILHG� UROHV� IRU� FRQWUDFWV� ZLWK� UHVSHFW� WR�
VDIHW\� UHJXODWLRQ�� HQIRUFHPHQW� RI� GHVLJQ� UHTXLUHPHQWV��
REWDLQLQJ� DVVXUDQFH� HYLGHQFH�� DQG� UHVROYLQJ� VKRUWIDOOV� LQ�
DVVXUDQFH�HYLGHQFH��7KHVH�TXHVWLRQV�ZHUH�IXUWKHU�UHILQHG�
LQWR� WKH� FRQWH[W� RI� PLOLWDU\� DYLDWLRQ� VRIWZDUH� V\VWHPV� WR�
VHHN� LQIRUPDWLRQ� WKH� UHJXODWRU� ZRXOG� UHTXLUH� WR� EH�
LQIRUPHG� DERXW� VDIHW\� DVVXUDQFH�� 7KHVH� TXHVWLRQV� ZHUH�
KROLVWLFDOO\� FHQWUHG� RQ� WKUHH� PDLQ� WRSLFV�� DUFKLWHFWXUH��
EHKDYLRXUDO�DUJXPHQWV�DQG�HYLGHQFH�SURYLVLRQ�VXLWDELOLW\���
7KHUHIRUH�� DQ� DSSURDFK� WR� EUHDNLQJ� WKLV� SUREOHP� GRZQ�
IXUWKHU� ZRXOG� EH� WR� H[DPLQH� KRZ� WR� ERXQG� XQFHUWDLQW\�
DFURVV� HDFK� RI� WKHVH� WKUHH� WRSLFV�� ,�H�� WR� HIIHFWLYHO\�
GHWHUPLQH� KRZ� PXFK� WKH� UHJXODWRU� VKRXOG� NQRZ� DERXW�
HDFK�RI�WKHVH�WRSLFV�GXULQJ�WKH�WHQGHU�SKDVH�WR�EH�VDWLVILHG�
RI� D� OLNHO\� SRVLWLYH� RXWFRPH�� VKRXOG� WKH� SURMHFW� JR� WR�
FRQWUDFW��
5HWXUQLQJ� WR� WKH� DUWLILFLDO� IOLJKW� FRQWURO� V\VWHP�H[DPSOH��
OHW¶V�DVVXPH�WKDW�WKH�FRQWUDFW�DXWKRULW\�IRU�WKLV�SURMHFW�KDV�
GHWHUPLQHG� WKDW�DQ�RSHQ� WHQGHU� LV� WKH�PRVW�VXLWDEOH� IRUP�
RI� DFTXLVLWLRQ� VWUDWHJ\� IRU� WKLV� SURMHFW�� 7KH� DLUFUDIW�
RULJLQDO� HTXLSPHQW� PDQXIDFWXUHU� KDV� QR� RII�WKH�VKHOI�
VROXWLRQ�DYDLODEOH��DQG�YDULRXV�FRQWUDFWRUV�KDYH�H[SUHVVHG�
LQWHUHVW�LQ�GHYHORSLQJ�D�VROXWLRQ��
7KH� UHPDLQLQJ� VHFWLRQV� RI� WKLV� SDSHU� ZLOO� QRZ� GHVFULEH�
KRZ�WKLV�WHQGHU�PD\�EH�SUHSDUHG�DQG�HYDOXDWHG��WKH�PRVW�
VXLWDEOH�RSWLRQ� LGHQWLILHG�� DQG� D� FRQWUDFW� HVWDEOLVKHG� DQG�

H[HFXWHG� IRU� WKLV� RSWLRQ�� 6HFWLRQ� �� RI� WKLV� SDSHU� ZLOO�
FRQVLGHU� WKH� DUFKLWHFWXUDO� WRSLF�� ZKDW� LQIRUPDWLRQ� LV�
UHTXLUHG�WR�LQIRUP�DFTXLUHUV�DERXW�DUFKLWHFWXUDO�VXLWDELOLW\�
DQG� KRZ� WKLV� LQIRUPDWLRQ� FDQ� EH� HOLFLWHG� LQ� WKH� SUH�
FRQWUDFW� VLJQDWXUH� SKDVHV�� 6HFWLRQ� �� RI� WKLV� SDSHU� ZLOO�
FRQVLGHU� WKH�EHKDYLRXUDO� DUJXPHQWV� DQG� HYLGHQFH� WRSLFV��
ZKDW�LQIRUPDWLRQ�LV�UHTXLUHG�WR�LQIRUP�DERXW�VXIILFLHQF\��
DQG� KRZ� WKLV� LQIRUPDWLRQ� FDQ� EH� HOLFLWHG� E\� WKH� SUH�
FRQWUDFW� SKDVHV��6HFWLRQ���ZLOO� WKHQ� H[DPLQH�KRZ� LVVXHV�
DULVLQJ� DV� D� UHVXOW� RI� WKH� UHPDLQLQJ� XQFHUWDLQW\� DUH�
LGHQWLILHG�DQG�UHVROYHG�SRVW�FRQWUDFW�VLJQDWXUH���
7KH� H[DPSOH� EHLQJ� XVHG� ZLWKLQ� WKLV� SDSHU� DVVXPHV� D�
VLQJOH� SKDVH� WHQGHU� SURFHVV�� +RZHYHU�� WKLV� SURFHVV� PD\�
QRW�DOZD\V�EH�WKH�PRVW�VXLWDEOH��:KHUH�WKH�DFTXLVLWLRQ�RU�
PRGLILFDWLRQ� LV�RI�VXEVWDQWLDO�FRPSOH[LW\�� WKHQ� WKH�VLQJOH�
SKDVH� WHQGHULQJ�SURFHVV�PD\� QRW� LQFHQWLYLVH� VXSSOLHUV� WR�
LQYHVW�D�OHYHO�RI�HIIRUW�WR�GHYHORS�WKHLU�VROXWLRQ�WR�D�OHYHO�
WKDW�SHUPLWV�HIIHFWLYH�HYDOXDWLRQ��7KLV�PD\�SDUWLFXODUO\�EH�
WKH�FDVH�IRU�DQ�HQWLUH�DLUFUDIW�GHYHORSPHQW��,Q�WKHVH�FDVHV�
D�WZR�SKDVH�WHQGHU�PD\�EH�PRUH�VXLWDEOH��7KH�ILUVW�SKDVH�
ZRXOG� LGHQWLI\� KROLVWLF� VROXWLRQV� WKDW� DFFRUG� ZLWK� WKH�
VDIHW\�REMHFWLYHV�RI�WKH�SURJUDP�DQG�XVH�D�QRUPDO�WHQGHU�
FRQVWUXFW��7KH�VHFRQG�ZRXOG�EH�D�SDUWLDOO\�IXQGHG�WHQGHU�
SKDVH�� ZKHUH� IXQGLQJ� LV� SURYLGHG� WR� D� UHVWULFWHG� VHW� RI�
WHQGHUHUV� WR� IXUWKHU� GHYHORS� WKH� WHQGHU� DUWHIDFWV�
VXSSRUWLQJ�HYDOXDWLRQ�DJDLQVW�WKH�IUDPHZRUN��7KH�VHFRQG�
SKDVH� ZRXOG� EH� PRUH� V\QRQ\PRXV� ZLWK� D� 5HVWULFWHG�
7HQGHU�� EXW� LQFOXGH� SURYLVLRQ� IRU� IXQGLQJ� VR� WKDW�
WHQGHUHUV� FDQ� LQYHVW� D� OHYHO� RI� HIIRUW� ZKLFK� WKH\� DUH�
FRPSHQVDWHG� IRU�� 6XFK� RSWLRQV� DUH� DYDLODEOH� ZKHUH� WKH�
DFTXLUHU�LV�QRW�VDWLVILHG�WKDW�WKH�WHQGHUHU�LV�LQFHQWLYLVHG�WR�
RIIHU� FRPSHWLWLYH� VROXWLRQV�� RU� WR� UHVROYH� WKH� XQFHUWDLQW\�
WR� D� OHYHO� FRQVLVWHQW� ZLWK� WKH� FRQVWUDLQWV� RQ� DFTXLUHU�
IXQGLQJ�� 7KHVH� PXOWL�SKDVH� WHQGHU� SURFHVVHV� ZRQ¶W� EH�
GLUHFWO\�DGGUHVVHG� LQ� WKH�H[DPSOH�XVHG� LQ� WKLV�SDSHU��EXW�
WKH� FRQFHSWV� LOOXVWUDWHG� KHUHLQ� FDQ� EH� DSSOLHG� WR� WKRVH�
FLUFXPVWDQFHV�DOVR��

�� 2EWDLQLQJ�6ROXWLRQ�$UFKLWHFWXUDO�&HUWDLQW\�
2EWDLQLQJ� DUFKLWHFWXUDO� FHUWDLQW\� IURP� WKH� WHQGHU� SKDVHV�
DQG� SULRU� WR� HQWHULQJ� LQWR� D� FRQWUDFW� LV� LPSRUWDQW� DV� LW�
HQDEOHV�HDUO\�LQVLJKW�LQWR�SRWHQWLDO�DUFKLWHFWXUDO�VKRUWIDOOV��
,W� DOVR� IRUFHV� VXSSOLHU� FRQVLGHUDWLRQ� RI� DUFKLWHFWXUDO�
VXLWDELOLW\� LQFOXGLQJ� IDXOW� DYRLGDQFH� DQG� IDXOW� WROHUDQFH��
WKLV�LV�LPSRUWDQW�DV�WKHUH�LV�HYLGHQFH�LQ�LQGXVWULDO�SUDFWLFH�
WKDW� WKLV�LV�VRPHWLPHV�RYHUORRNHG��$�IRXU�VWHS�SURFHVV�LV�
SURSRVHG�IRU�REWDLQLQJ�VROXWLRQ�DUFKLWHFWXUDO�FHUWDLQW\��DV�
IROORZV��
��� 6HW� PHDVXUDEOH� EHQFKPDUNV� IRU� DUFKLWHFWXUDO�

VXLWDELOLW\�
��� ,QIRUP� DUFKLWHFWXUDO� VXLWDELOLW\� XVLQJ� WKH� WHQGHU�

SURFHVV�
��� (YDOXDWH� DUFKLWHFWXUDO� VXLWDELOLW\� GXULQJ� WKH� WHQGHU�

HYDOXDWLRQ��DQG�
��� 3URYLGH� DUFKLWHFWXUDO� DVVXUDQFH� GXULQJ� FRQWUDFW�

H[HFXWLRQ��
7KH� IROORZLQJ� VXE�VHFWLRQV� HODERUDWH� WKH� IRXU� VWHS�
DSSURDFK� WR� DFKLHYLQJ� WKLV� IRU� WKH� IOLJKW� FRQWURO� V\VWHP�
H[DPSOH�DQG�RXWOLQH�VRPH�RI�WKH�EHQHILWV��
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���� 6HWWLQJ� %HQFKPDUNV� IRU� $UFKLWHFWXUDO�
6XLWDELOLW\�

7KH�ILUVW�VWHS�WR�REWDLQLQJ�DUFKLWHFWXUDO�FHUWDLQW\� LV� WR�VHW�
VRPH� EHQFKPDUNV� IRU� VROXWLRQ� DUFKLWHFWXUDO� VXLWDELOLW\��
7KH� EHQFKPDUNV� VKRXOG� QRW� EH� VSHFLI\LQJ� VROXWLRQV� VR�
WKH\�GR�QRW�VWLIOH�QRYHOW\�RU�OLPLW� IOH[LELOLW\�� WKH\�VKRXOG�
LQVWHDG� VHW� PHDVXUDEOH� FULWHULD� DJDLQVW� ZKLFK� GLIIHUHQW�
VROXWLRQV�FDQ�EH�HYDOXDWHG��,Q�WKLV�ZD\��EHQFKPDUNV�DOORZ�
WKH� DFTXLUHU� D� ZD\� RI� PHDVXULQJ� VROXWLRQV� DJDLQVW� HDFK�
RWKHU�IURP�D�VDIHW\�SHUVSHFWLYH��%HQFKPDUNV�DOVR�SURYLGH�
D� ZD\� RI� VSHFLI\LQJ� WR� D� VXSSOLHU� ZKDW� DWWULEXWHV� WKHLU�
VRIWZDUH�V\VWHP�GHVLJQ�VKRXOG�KDYH���
$� UHYLHZ�RI� WKH� OLWHUDWXUH� UHYHDOV� WKDW� WKHUH� LV� YHU\� OLWWOH�
SXEOLVKHG� JXLGDQFH� RQ� H[SOLFLW� EHQFKPDUNV� IRU�
DUFKLWHFWXUDO� VXLWDELOLW\�� SDUWLFXODUO\� ZLWK� UHJDUGV� WR�
V\VWHPDWLF� IDXOWV� DQG� IDLOXUHV�� 6RPH� VWDQGDUGV� SHUPLW�
DVVXUDQFH� OHYHOV� RQ� VSHFLILF� V\VWHP� FRPSRQHQWV� WR� EH�
UHGXFHG�EDVHG�RQ�DUFKLWHFWXUH��EXW�WKLV�LV�QRW�D�PHDVXUH�RI�
WKH� RYHUDOO� DUFKLWHFWXUDO� DGHTXDF\�� 7KHUHIRUH�� QHZ�
DSSURDFKHV�DUH�UHTXLUHG�WR�DFKLHYH�WKLV�LI�DUFKLWHFWXUHV�DUH�
WR�EH�HIIHFWLYHO\�HYDOXDWHG�GXULQJ�WHQGHU�HYDOXDWLRQV��2QH�
SRVVLEOH�DSSURDFK�KDV�EHHQ�GHYHORSHG�E\�WKH�DXWKRUV�WKDW�
LQWURGXFH� WKH� FRQFHSW� RI� DQ� $UFKLWHFWXUDO� 6DIHW\�
$VVXUDQFH� /HYHO� DQG� /D\HUHG� )DXOW� 7ROHUDQFH�
5HTXLUHPHQWV� >5H0��@�� 7KH� FRUH� LGHD� ZLWK� WKH�
$UFKLWHFWXUDO�6DIHW\�$VVXUDQFH�/HYHO�LV�WKDW�LW�SURYLGHV�D�
PHDVXUH� RI� KRZ� PDQ\� OD\HUV� RI� GHIHQFH� DQ� DUFKLWHFWXUH�
SURYLGHV�DJDLQVW�V\VWHPDWLF� IDXOWV��7KH� OD\HULQJ�GHIHQFHV�
DJDLQVW�IDXOWV�FRQFHSW�LV�V\QRQ\PRXV�ZLWK�WKH�µGHIHQFH�LQ�
GHSWK¶� SULQFLSOH� RIWHQ� UHIHUUHG� WR� LQ� VHFXULW\� PDQXDOV�� ,W�
DOVR� GHULYHV� IURP� WKH� µ)DLO� 6DIH� 'HVLJQ� &ULWHULD¶� IURP�
>$&�������@��7KH�µOD\HUV�RI�GHIHQFH¶�FRQFHSW�LV�D�XVHIXO�
PHDVXUH� EHFDXVH� LW� LV� LQGHSHQGHQW� RI� VSHFLILF� VROXWLRQV��
HPSKDVLVHV� DUFKLWHFWXUDO� KDQGOLQJ� RI� IDXOWV� EHWZHHQ�
DUFKLWHFWXUDO�FRPSRQHQWV��DQG�SURYLGHV�D�QRWLRQDO�OHYHO�RI�
FRQILGHQFH� EDVHG� RQ� WKH� QXPEHU� RI� OD\HUV� RI� GHIHQFH�
DJDLQVW�HDFK�IDXOW�W\SH��
7R� VHW� WKH� EHQFKPDUN� IRU� WKH� VXSSOLHU�� FODXVHV� FRXOG� EH�
GHYHORSHG� IRU� ERWK� WKH� WHQGHU� DQG� FRQWUDFW� 625� WR�
FRPPXQLFDWH� WKHVH� EHQFKPDUNV�� 7KH� FODXVHV� VKRXOG�
FRPPXQLFDWH� WKH� VROXWLRQ� SURSHUWLHV� UHJDUGLQJ� WKH�
UHTXLVLWH� QXPEHU� RI� OD\HUV� RI� IDXOW� WROHUDQFH� DQG�
DYRLGDQFH�GHWHFWLRQ� DQG� KDQGOLQJ� UHTXLUHPHQWV�� 7KH�
IROORZLQJ� LV� DQ� H[DPSOH� RI� D� JHQHULF� 625� FODXVH� WR�
DFKLHYH�WKLV��
7KH�>6\VWHP�1DPH@�DUFKLWHFWXUH�DQG�PHFKDQLVPV�IRU�DFKLHYLQJ�
IDXOW� DYRLGDQFH� DQG� IDXOW� WROHUDQFH�� DJDLQVW� HDFK� W\SH� RI�
FUHGLEOH�V\VWHPDWLF�IDXOW��VKDOO�PHHW�WKH�UHTXLUHPHQWV�IRU�OD\HUV�
RI� IDXOW� DYRLGDQFH� DQG� IDXOW� WROHUDQFH�� ZKHUH� WKH� QXPEHU� RI�
OD\HUV� LV� FRPPHQVXUDWH� ZLWK� WKH� ZRUVW� FUHGLEOH� IDLOXUH�
FRQGLWLRQ�� DV� VSHFLILHG� DW� ^UHIHUHQFH� D� 7DEOH� LQ� WKH� 625�
GHWDLOLQJ� WKH� EHQFKPDUN� QXPEHUV� RI� OD\HUV� IRU� HDFK� IDLOXUH�
FRQGLWLRQ�VHYHULW\`�
$�VSHFLILF�LQVWDQWLDWLRQ�RI�WKLV�FODXVH�IRU�WKH�$UFKLWHFWXUDO�
6DIHW\� $VVXUDQFH� /HYHO� DSSURDFK� LV� GHVFULEHG� DW�
>5H0��@��

���� ,QIRUPLQJ�$UFKLWHFWXUDO�6XLWDELOLW\�
7R�UHGXFH�DUFKLWHFWXUDO�XQFHUWDLQW\�DW�WKH�WLPH�RI�FRQWUDFW�
VLJQDWXUH�� WKH� WHQGHU� SKDVH� UHTXLUHV� D� PHFKDQLVP� WR� EH�
LQIRUPHG� RI� WKH� DUFKLWHFWXUH�� 7KLV� LPSOLHV� WKDW� D� WHQGHU�
GHOLYHUDEOH� QHHGV� WR� LQFOXGH� LQIRUPDWLRQ� DERXW� WKH�

VXLWDELOLW\� RI� WKH� SURSRVHG� DUFKLWHFWXUH�� 6LQFH� WKH�
LQIRUPDWLRQ� ZLOO� EH� XVHG� E\� WKH� DFTXLUHU� WR� HYDOXDWH� WKH�
VXLWDELOLW\�RI�WKH�DUFKLWHFWXUH�DJDLQVW�WKH�EHQFKPDUNV��LW�LV�
XVHIXO� WR� HQVXUH� WKH� LQIRUPDWLRQ� GLUHFWO\� DGGUHVVHV� WKH�
EHQFKPDUNV�VHW�LQ�6HFWLRQ������
2QH�SRVVLEOH� DSSURDFK�ZRXOG�EH� WR� UHTXLUH� WKH� WHQGHUHU��
WKURXJK�WKH�WHQGHU�62:��WR�SURYLGH�D�&RQFHSWXDO�6\VWHP�
DQG� 6RIWZDUH� $UFKLWHFWXUH� 6XLWDELOLW\� 'RFXPHQW�� 7KH�
GRFXPHQW� ZRXOG� GHVFULEH� KRZ� WKH� V\VWHP¶V� DUFKLWHFWXUH�
DQG� PHFKDQLVPV� IRU� DFKLHYLQJ� IDXOW� DYRLGDQFH� DQG� IDXOW�
WROHUDQFH� DJDLQVW� V\VWHPDWLF� IDXOWV� ZRXOG� PHHW� WKH�
EHQFKPDUNV�HVWDEOLVKHG�DERYH��7KH�LQWHQW�LV� WR�SURYLGH�D�
GHVFULSWLRQ�RI�WKH�DUFKLWHFWXUH�DW�D�OHYHO�RI�ILGHOLW\�WKDW�WKH�
DFTXLUHU� FDQ� HYDOXDWH� DJDLQVW� WKH� EHQFKPDUN�� ZLWKRXW�
IRUFLQJ� WKH� VXSSOLHU� WR�FRPSOHWHO\�GHVLJQ�DQG� LPSOHPHQW�
WKH�V\VWHP�EHIRUH�FRQWUDFW�VLJQDWXUH��)RU�D�ODUJHO\�PDWXUH�
GHVLJQ�� WKH� GRFXPHQW� FDQ� IRFXV� RQ� ZKDW� DOUHDG\� H[LVWV��
DQG� ZKHWKHU� RU� QRW� LW� UHTXLUHV� VXSSOHPHQWDWLRQ�� IRU� D�
GHYHORSPHQWDO� GHVLJQ� LW� SURYLGHV� D� IUDPHZRUN� IRU� WKH�
VXSSOLHU�WR�FRVW�WKH�DUFKLWHFWXUDO�HOHPHQWV�RI�WKHLU�V\VWHP�
ZLWK�LPSURYHG�DFFXUDF\��7KH�IROORZLQJ�LV�DQ�H[DPSOH�RI�
WKH�JHQHULF�7HQGHU�62:�FODXVHV�WR�DFKLHYH�WKLV��
7RWDO� /D\HUV� RI� 'HIHQFH�� 7KH� >7HQGHUHU@� VKDOO� SUHSDUH� D�
>&RQFHSWXDO� 6\VWHP� DQG� 6RIWZDUH� $UFKLWHFWXUH� 6XLWDELOLW\�
'RFXPHQW@�SHU� 7'5/�;;� WR� GHVFULEH� KRZ� WKH� >6\VWHP�1DPH@�
DUFKLWHFWXUH�DQG�PHFKDQLVPV�IRU�DFKLHYLQJ�IDXOW�DYRLGDQFH�DQG�
IDXOW�WROHUDQFH��DJDLQVW�HDFK�W\SH�RI�FUHGLEOH�V\VWHPDWLF�IDXOW��LV�
SURSRVHG� WR� PHHW� WKH� ^UHIHUHQFH� WR� 625¶V� UHTXLUHPHQWV� IRU�
QXPEHU� RI� OD\HUV� RI� IDXOW� DYRLGDQFH� DQG� IDXOW� WROHUDQFH� WR�
V\VWHPDWLF�IDXOWV`��
$GHTXDWH� &RQVWUDLQWV�� 7KH� >7HQGHUHU@� VKDOO� SUHSDUH� D�
>&RQFHSWXDO� 6\VWHP� DQG� 6RIWZDUH� $UFKLWHFWXUH� 6XLWDELOLW\�
'RFXPHQW@� SHU� 7'5/� ;;� WR� GHVFULEH� KRZ� HDFK� SURSRVHG�
FRQVWUDLQW� �L�H�� DEVHQFH�GHWHFWLRQ� DQG� KDQGOLQJ� PHFKDQLVP�� LV�
SURSRVHG� WR�DFKLHYH� WKH�DUFKLWHFWXUDOO\� OD\HUHG� IDXOW� WROHUDQFH�
UHTXLUHPHQWV� DV� GHILQHG� E\� WKH� 625� ^UHIHUHQFH� WKH� 625�
UHTXLUHPHQW`��
$� VSHFLILF� LQVWDQWLDWLRQ� RI� WKHVH� FODXVHV� IRU� WKH�
$UFKLWHFWXUDO� 6DIHW\� $VVXUDQFH� /HYHO� DSSURDFK� LV�
GHVFULEHG�DW�>5H0��@��
)RU� WKH� IOLJKW� FRQWURO� V\VWHP� H[DPSOH�� OHW¶V� DVVXPH� WKDW�
HDFK� RI� WKH� SURSRVHG� RSWLRQV� SURYLGHV� D� &RQFHSWXDO�
6\VWHP� DQG� 6RIWZDUH� $UFKLWHFWXUH� 6XLWDELOLW\� 'RFXPHQW��
IRU�ZKLFK�WKH�SURSRVHG�DUFKLWHFWXUH�LV�EULHIO\�VXPPDULVHG�
DV�IROORZV��
x� 2SWLRQ�$�

R� 4XDG� UHGXQGDQW� GLJLWDO� IOLJKW� FRQWURO� V\VWHP�
LQFRUSRUDWLQJ� WZR� IOLJKW� FRQWURO� FRPSXWHUV� ZLWK�
WZR�LQGHSHQGHQW�FKDQQHOV�SHU�FRPSXWHU���

R� 'XDO� VHQVRUV� LQFOXGLQJ� DLU� GDWD� V\VWHPV��
DWWLWXGH�KHDGLQJ� UHIHUHQFH� V\VWHPV� DQG� WULSOH[�
DFWXDWRUV�DQG�DFWXDWRU�VHQVRUV���

R� ,QFRUSRUDWLRQ� RI� VRIWZDUH� IDXOW� WROHUDQFH� ZLWKLQ�
HDFK�FRPSXWHU��

x� 2SWLRQ�%�
R� 4XDGUXSOH[� GLJLWDO� IOLJKW� FRQWURO� FRPSXWHUV�

LQFRUSRUDWLQJ�D�VLQJOH�FKDQQHO�SHU�FRPSXWHU���
R� ,QFRUSRUDWLRQ� RI� VRIWZDUH� IDXOW� WROHUDQFH� ZLWKLQ�

HDFK�FRPSXWHU��
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x� 2SWLRQ�&�
R� 4XDG� UHGXQGDQW� GLJLWDO� IOLJKW� FRQWURO� V\VWHP�

LQFRUSRUDWLQJ� WZR� IOLJKW� FRQWURO� FRPSXWHUV� ZLWK�
WZR�LQGHSHQGHQW�FKDQQHOV�SHU�FRPSXWHU���

R� 6HQVRUV� LQFOXGH� D� VLQJOH� DLU� GDWD� V\VWHP�� GXDO�
DWWLWXGH�KHDGLQJ� UHIHUHQFH� V\VWHPV� DQG� GXDO�
DFWXDWRUV�DQG�DFWXDWRU�VHQVRUV���

R� 'HVLJQ�LV�EDVHG�XSRQ�D�IOLJKW�FRQWURO�V\VWHP�IURP�
D�IL[HG�ZLQJ�PLOLWDU\�DLUFUDIW��DQG�DGDSWHG�IRU�WKLV�
DSSOLFDWLRQ��

x� 2SWLRQ�'�
R� 6LPSOH[� GLJLWDO� FRQWURO� V\VWHP�� VLQJOH� FRQWURO�

SDQHO��DQG�VLQJOH�VHQVRUV�LQFOXGLQJ�DLU�GDWD�V\VWHP��
DWWLWXGH� DQG� KHDGLQJ� UHIHUHQFHV�� DQG� DFWXDWRU�
SRVLWLRQ�VHQVRUV��

1RWH� WKDW� WKHVH�DUFKLWHFWXUDO�GHVFULSWLRQV�DUH�GHOLEHUDWHO\�
EULHI��7KH\�DUH�LQWHQGHG�WR�EH�LOOXVWUDWLYH�IRU�WKH�SXUSRVHV�
RI�PDNLQJ�D�SRLQW�DERXW�KRZ�FRQWUDFWLQJ�SURFHVVHV�FDQ�EH�
XVHG�WR�LQIRUP�WKHLU�VXLWDELOLW\��$�PRUH�GHWDLOHG�H[DPSOH��
ZKLFK�LQFOXGHV�D�PRUH�WKRURXJK�DUFKLWHFWXUDO�DQDO\VLV�� LV�
WR�EH�GRFXPHQWHG�ZLWKLQ�WKH�ILUVW�DXWKRU¶V�3K'�WKHVLV��

���� (YDOXDWLQJ�$UFKLWHFWXUDO�6XLWDELOLW\��
7KH�SXUSRVH�RI�WKH�WHQGHU�UHTXHVWLQJ�WKLV�LQIRUPDWLRQ�LV�WR�
SHUPLW�HYDOXDWLRQ�RI�WKH�H[WHQW�WR�ZKLFK�WKH�KROLVWLF�VDIHW\�
DQG�VRIWZDUH�DUFKLWHFWXUH�UHTXLUHPHQWV�DUH�FRVWHG�LQWR�WKH�
WHQGHU� UHVSRQVH�� 7KH� UHWURVSHFWLYH� LQFRUSRUDWLRQ� RI�
FRQVWUDLQWV� WR� WUHDW� V\VWHPDWLF� IDLOXUH� PRGHV� LV� UDUHO\�
VWUDLJKWIRUZDUG��SDUWLFXODUO\�ZKHQ�DUFKLWHFWXUDO�FKDQJH�LV�
UHTXLUHG�� 7KHUHIRUH�� LW� LV� LQ� WKH� DFTXLUHU¶V� LQWHUHVWV� WR�
HVWDEOLVK� WKH� H[WHQW� WR� ZKLFK� WKH� FRQWUDFWRU� KDV�
GHWHUPLQHG� DQ� DUFKLWHFWXUH� EDVHG� RQ� WKH� W\SHV� RI�
FRQVWUDLQWV�UHTXLUHG�WR�PHHW�VDIHW\�REMHFWLYHV��:KLOH�LW� LV�
UHFRJQLVHG�WKDW�PDQ\�VXE�V\VWHP�DUFKLWHFWXUHV�PD\�QRW�EH�
ZHOO�GHILQHG�IRU�ODUJH�V\VWHP�DFTXLVLWLRQV��WKH�DEVHQFH�RI�
WKLV� LQIRUPDWLRQ� LQ� D� WHQGHUHU¶V� UHVSRQVH� ZLOO� SHUPLW� WKH�
DFTXLUHU� WR�DGMXVW� WKH�FRQWUDFWRU¶V�SURSRVHG�FRVWLQJ�E\�D�
ULVN�ILJXUH�EDVHG�RQ�WKH�DPRXQW�RI�XQFHUWDLQW\��RU�H[WHQW�
RI� VXLWDELOLW\�� LQ� WKH� WHQGHUHU¶V� SURSRVHG� DUFKLWHFWXUH� WR�
SURYLGH� D� QRUPDOLVHG� HYDOXDWLRQ� RI� WHQGHUHU¶V� UHVSRQVHV�
WKDW�GR�LQFOXGH�WKH�UHOHYDQW�LQIRUPDWLRQ���
$V�FDQ�EH�VHHQ�IURP�WKH�GLIIHULQJ�DUFKLWHFWXUHV�SURSRVHG�
E\�2SWLRQV�$�WKURXJK�'��WKH�FRPSOH[LW\�RI�HDFK�VROXWLRQ�
GLIIHUV� QRWDEO\�� 8VLQJ� WKH� EHQFKPDUNV� VHW� IRU� WKH�
DUFKLWHFWXUH�� HDFK� RSWLRQ� LV� HYDOXDWHG�� 7KH� HYDOXDWLRQ�
UHVXOWV�DUH�VXPPDULVHG�DV�IROORZV��
x� 2SWLRQV� $� DQG� %� ±� 7UHDWPHQWV� WR� DOO� FODVVHV� RI�

V\VWHPDWLF� IDXOW� XVH� OD\HUV� RI� IDXOW� DYRLGDQFH� DQG�
IDXOW�WROHUDQFH�PHFKDQLVPV��$UFKLWHFWXUH�LV�VXLWDEOH��

x� 2SWLRQ�&�±�7UHDWPHQWV�UHODWLQJ�WR�RPLVVLRQ�DQG�YDOXH�
IDLOXUHV� RI� WKH� DLU� GDWD� V\VWHP� VHQVRU� UHO\� RQ� IDXOW�
DYRLGDQFH� YLD� DEVHQFH� DUJXPHQWV� RQO\�� 7KHUH� LV�
OLPLWHG� VRIWZDUH� IDXOW� WROHUDQFH� SURSRVHG� IRU� WKHVH�
IDLOXUHV�� 7KHUHIRUH� WKH� DUFKLWHFWXUH� LV� GHHPHG� WR�
FRQWDLQ� ZHDNQHVVHV� DJDLQVW� WKHVH� V\VWHPDWLF� IDXOWV�
DQG� WKXV� ZRXOG� UHTXLUH� FKDQJHV� WR� DGHTXDWHO\� WUHDW��
$UFKLWHFWXUH� LV�SRWHQWLDOO\�XQVXLWDEOH�� DQG� LV� IODJJHG�
IRU� IXUWKHU� FRQVLGHUDWLRQ� RQFH� HYLGHQFH� SURYLVLRQ� LV�
HYDOXDWHG��

x� 2SWLRQ�'�±�7UHDWPHQWV�UHODWLQJ�WR�RPLVVLRQ�DQG�YDOXH�
IDLOXUHV�RI� VHQVRUV� DQG� IOLJKW� FRQWURO� FRPSXWHUV� UHO\�
RQ� IDXOW� DYRLGDQFH� IURP� DEVHQFH� DUJXPHQWV� RQO\��

7KLV� LV� DVVHVVHG� WR� SURYLGH� JURVVO\� LQDGHTXDWH�
GHIHQFHV�DJDLQVW� WKHVH�FODVVHV�RI�V\VWHPDWLF� IDLOXUHV��
$UFKLWHFWXUH� LV� GHHPHG� XQVXLWDEOH�� DQG� RSWLRQ� LV�
HOLPLQDWHG�IURP�WKH�WHQGHU���

���� 3URYLGLQJ�$UFKLWHFWXUDO�$VVXUDQFH�
2QFH� WKH�SUHIHUUHG� WHQGHUHU�KDV�EHHQ� LGHQWLILHG��DQG�DQ\�
XQFHUWDLQWLHV� UHJDUGLQJ� WKH� DUFKLWHFWXUDO� DVVXUDQFHV� DUH�
WROHUDEOH� �DVVXPLQJ� LQ� WKLV�FDVH� WKDW� LW�ZLOO�HQG�XS�EHLQJ�
HLWKHU� 2SWLRQ� $� RU� %� EHFDXVH� RI� WKHLU� VXSHULRU�
DUFKLWHFWXUDO� VXLWDELOLW\��� WKHQ� LW� LV� SRVVLEOH� WR� GHYHORS� D�
FRQWUDFW�EHWZHHQ�WKH�VXSSOLHU�DQG�DFTXLUHU��
8QGHU�WKH�FRQWUDFW��WKH�DFTXLUHU�ZLOO�QHHG�WR�DFKLHYH�WZR�
WKLQJV�� 7KH� ILUVW� LV� WKDW� WKH\� ZLOO� QHHG� WR� PDLQWDLQ� WKH�
EHQFKPDUNV� IRU� SURGXFW� VXLWDELOLW\� E\� LQFOXVLRQ� RI� 625�
FODXVHV�VLPLODU�WR�WKRVH�GHILQHG�LQ�6HFWLRQ������EXW�IRU�WKH�
FRQWUDFW�� )XUWKHU� WKH� DFTXLUHU� ZLOO� UHTXLUH� PHDQV� WR�
HVWDEOLVK�LI� WKH�ILQDO� µDV�GHOLYHUHG¶�DUFKLWHFWXUH�PHHWV�WKH�
SUHVFULEHG�EHQFKPDUNV��7KLV�FDQ�EH�DFKLHYHG�E\�UHTXLULQJ�
WKH� FRQWUDFWRU� WR� GHOLYHU� �YLD� DSSURSULDWH� 62:� FRQWUDFW�
FODXVH�� D� 6\VWHP� DQG� 6RIWZDUH� $UFKLWHFWXUDO� $VVXUDQFH�
'RFXPHQW�� 7KH� GRFXPHQW� ZRXOG� GHVFULEH� KRZ� WKH�
V\VWHP¶V�DUFKLWHFWXUH�DQG�PHFKDQLVPV�IRU�DFKLHYLQJ�IDXOW�
WROHUDQFH� DJDLQVW� V\VWHPDWLF� IDXOWV� DFWXDOO\� DFKLHYHV� WKH�
EHQFKPDUNV� HVWDEOLVKHG� DERYH�� 7KH� IROORZLQJ� LV� DQ�
H[DPSOH�RI�WKH�JHQHULF�&RQWUDFW�62:�FODXVHV�WR�DFKLHYH�
WKLV��
7RWDO� /D\HUV� RI� 'HIHQFH�� 7KH� >&RQWUDFWRU@� VKDOO� SUHSDUH� D�
>6\VWHP� DQG� 6RIWZDUH� $UFKLWHFWXUDO� $VVXUDQFH�'RFXPHQW@� SHU�
&'5/�;;�WR�GHVFULEH�KRZ�WKH�>6\VWHP�1DPH@�DUFKLWHFWXUH�DQG�
PHFKDQLVPV� IRU� DFKLHYLQJ� IDXOW� DYRLGDQFH� DQG� IDXOW� WROHUDQFH��
DJDLQVW� HDFK� W\SH� RI� FUHGLEOH� V\VWHPDWLF� IDXOW�� PHHWV� WKH�
^UHIHUHQFH� WR� 625¶V� UHTXLUHPHQWV� IRU� WKH� QXPEHU� RI� OD\HUV� RI�
IDXOW�DYRLGDQFH�DQG�IDXOW�WROHUDQFH�WR�V\VWHPDWLF�IDXOWV`��
$GHTXDWH�&RQVWUDLQWV��7KH�>&RQWUDFWRU@�VKDOO�SUHSDUH�D�>6\VWHP�
DQG�6RIWZDUH�$UFKLWHFWXUDO�$VVXUDQFH�'RFXPHQW@�SHU�&'5/�;;�
WR� GHVFULEH� KRZ� HDFK� SURSRVHG� FRQVWUDLQW� �L�H��
DEVHQFH�GHWHFWLRQ� DQG� KDQGOLQJ� PHFKDQLVP�� DFKLHYHV� WKH�
DUFKLWHFWXUDOO\� OD\HUHG� IDXOW� WROHUDQFH� UHTXLUHPHQWV� DV�GHILQHG�
E\�WKH�625�^UHIHUHQFH�WKH�625�UHTXLUHPHQW`��
$� VSHFLILF� LQVWDQWLDWLRQ� RI� WKHVH� FODXVHV� IRU� WKH�
$UFKLWHFWXUDO� 6DIHW\� $VVXUDQFH� /HYHO� DSSURDFK� LV�
GHVFULEHG�DW�>5H0��@��
7KH� &RQWUDFW� 'DWD� 5HTXLUHPHQWV� /LVW� �&'5/�� VKRXOG�
UHTXLUH� WKDW� YDULRXV� LWHUDWLRQV� RI� WKH� GRFXPHQW� EH�
GHOLYHUHG� DW� UHOHYDQW� V\VWHP� HQJLQHHULQJ� PLOHVWRQHV� WR�
SHUPLW� WKH� DFTXLUHU� WR� PRQLWRU� WKH� HYROXWLRQ� RI� WKH�
DUFKLWHFWXUH� XQGHU� WKH� FRQWUDFW�� 7KLV� PRQLWRULQJ� LV�
LPSRUWDQW� EHFDXVH� LW� DOORZV� WKH� DFTXLUHU� WR� PHDVXUH� WKH�
SURJUHVVLRQ� RI� WKH� DUFKLWHFWXUH� WKURXJKRXW� WKH� FRQWUDFW�
OLIHF\FOH��DQG�WR�UHVSRQG�HDUO\�LI� WKHUH�DUH�GLYHUJHQFHV�WR�
DFTXLUHU� XQGHUVWDQGLQJ� DQG� DVVXPSWLRQV� IURP� WKH� WHQGHU�
HYDOXDWLRQ��
2EYLRXVO\�'DWD�,WHP�'HVFULSWLRQV��','V��ZLOO�EH�UHTXLUHG�
IRU� DOO� WKH� GHOLYHUDEOHV� OLVWHG� LQ� WKH� &'5/� �RU� 7'5/�
PHQWLRQHG� LQ� WKH� SUHYLRXV� VHFWLRQ��� ','V� DUH� JHQHUDOO\�
VWUXFWXUDO�� DQG� FRXOG� EH� GHYHORSHG� WR� SURYLGH� D� VSHFLILF�
KHDGLQJ� IUDPHZRUN� WR� VXSSRUW� SURYLVLRQ� RI� WKH� UHOHYDQW�
LQIRUPDWLRQ�� +RZHYHU� WKH� 625� FODXVHV� VHWWLQJ�
EHQFKPDUNV� IRU� WKH� SURGXFW�� DQG� WKH� 62:� FODXVHV�
UHTXLULQJ� SURYLVLRQ� RI� WKH� LQIRUPDWLRQ� DUH� WKH� PHDQV� E\�
ZKLFK� WKH� DGHTXDF\�RI� WKH� DUFKLWHFWXUH� LV� HQIRUFHG��','�

Proc. of the Australian System Safety Conferrence (ASSC 2012)

Page 97



� � �

FRPSOLDQFH� LV� RQO\� D� PHDQV� RI� HQVXULQJ� SRWHQWLDOO\�
UHOHYDQW�LQIRUPDWLRQ�KDV�EHHQ�SURYLGHG�LQ�D�VWUXFWXUH�WKDW�
LV�XQGHUVWRRG�E\�WKH�DFTXLUHU��

�� 2EWDLQLQJ� $UJXPHQW� DQG� (YLGHQFH�
&HUWDLQW\�

2EWDLQLQJ� DUJXPHQW� DQG� HYLGHQFH� FHUWDLQW\� IURP� WKH�
WHQGHU� SKDVHV� DQG� SULRU� WR� HQWHULQJ� LQWR� D� FRQWUDFW� LV�
LPSRUWDQW� EHFDXVH� LW� HQDEOHV� HDUO\� LQVLJKW� LQWR� SRWHQWLDO�
DUJXPHQW� DQG� HYLGHQFH� VKRUWIDOOV�� ,W� DOVR� IRUFHV� H[SOLFLW�
FRQWH[W�VSHFLILF�DJUHHPHQW�EHWZHHQ�DFTXLUHU�DQG�VXSSOLHU�
RQ�WKH�PHDVXUHV�RI�DUJXPHQW�DQG�HYLGHQFH�VXIILFLHQF\�IRU�
ZKLFK�WKHUH�LV�QR�DJUHHG�XQLYHUVDO�DSSURDFK��$�IRXU�VWHS�
SURFHVV�LV�SURSRVHG�IRU�REWDLQLQJ�DUJXPHQW�DQG�HYLGHQFH�
FHUWDLQW\��DV�IROORZV��
��� 6HW�EHQFKPDUNV�IRU�DUJXPHQW�DQG�HYLGHQFH�VXLWDELOLW\�
��� 3URSRVDO� RI� DUJXPHQW� DQG� HYLGHQFH�XVLQJ� WKH� WHQGHU�

SURFHVV�
��� (YDOXDWH� DUJXPHQW� DQG� HYLGHQFH� VXLWDELOLW\� GXULQJ�

WKH�WHQGHU�HYDOXDWLRQ��DQG�
��� 3URYLGH� DUJXPHQW� DQG� HYLGHQFH� DVVXUDQFH� GXULQJ�

FRQWUDFW�H[HFXWLRQ��
7KH� IROORZLQJ� VXE�VHFWLRQV� HODERUDWH� WKH� IRXU� VWHS�
DSSURDFK� WR� DFKLHYLQJ� WKLV� IRU� WKH� IOLJKW� FRQWURO� V\VWHP�
H[DPSOH�DQG�RXWOLQH�VRPH�RI�WKH�EHQHILWV��

���� 6HWWLQJ� %HQFKPDUNV� IRU� $UJXPHQW� DQG�
(YLGHQFH�

7KH� ILUVW� VWHS� WR� REWDLQLQJ� DUJXPHQW� DQG� HYLGHQFH�
FHUWDLQW\� LV� WR� HVWDEOLVK� KRZ� WR� VHW� EHQFKPDUNV� IRU�
DUJXPHQW� DQG� HYLGHQFH� VXIILFLHQF\�� ,Q� NHHSLQJ� ZLWK� WKH�
QRWLRQ� RI� D� FRPSURPLVH� EHWZHHQ� JRDO�EDVHG� DQG�
SUHVFULSWLYH�VWDQGDUGV��WKH�EHQFKPDUNV�VKRXOG�QRW�VSHFLI\�
VSHFLILF� WHFKQLTXHV� RU� PHWKRGV� IRU� HYLGHQFH� JHQHUDWLRQ��
EXW� LQVWHDG� SURYLGH� D� FRKHUHQW� IUDPHZRUN� IRU� KRZ�
HYLGHQFH�ZLOO�EH�UHODWHG�WR�VDIHW\�SURSHUWLHV��DQG�SURYLGH�
D�VHW�RI�FULWHULD�IRU�HVWDEOLVKLQJ�ZKHQ�HYLGHQFH�JHQHUDWLRQ�
LV�FRPSOHWHG��,Q�WKLV�ZD\��EHQFKPDUNV�DOORZ�WKH�DFTXLUHU�
D� ZD\� RI� PHDVXULQJ� HYLGHQFH� VXIILFLHQF\� IURP� D� VDIHW\�
SHUVSHFWLYH���
$� UHYLHZ�RI� WKH� OLWHUDWXUH� UHYHDOV� WKDW� WKHUH� LV� YHU\� OLWWOH�
OLWHUDWXUH� LQ� WKH� SXEOLF� GRPDLQ� WKDW� VHWV� H[SOLFLW�
EHQFKPDUNV� IRU� PHDVXULQJ� DUJXPHQW� DQG� HYLGHQFH�
VXIILFLHQF\�� 7KH� JHQHUDOLVHG� JRDO�EDVHG� DSSURDFKHV�
SURYLGH� IOH[LEOH� DUJXPHQW� VWUXFWXUHV� >.HO��@�� DQG� WKH�
GHYHORSPHQW� RI� SDWWHUQV� DQG� DQWL�SDWWHUQV� KDV� SURYLGHG�
VRPH�UHXVDEOH�DUJXPHQW�VWUXFWXUHV�WKDW�PLJKW�SURYLGH�WKH�
EDVLV� IRU� DUJXPHQW� DJUHHPHQW� >.H0��@�� $UJXPHQW�
DVVXUDQFH� >:HD��@� DQG� DVVXUDQFH� GHILFLW� DSSURDFKHV�
>66(,��@� SURYLGH� DQ� DSSURDFK�� EXW� WKH\� ODFN� GHWDLO� RQ�
HYLGHQFH� VXIILFLHQF\� EHQFKPDUNV� VXIILFLHQW� WR� UHDFK� D�
FRQVHQVXV� EHIRUH� FRQWUDFW� VLJQDWXUH�� /HVV� JHQHUDOLVHG�
JRDO�EDVHG� �RU� REMHFWLYH�EDVHG�� DSSURDFKHV� VXFK� DV�
57&$�'2����%� SURYLGH� D� GHWDLOHG� IUDPHZRUN� RI� VXE�
REMHFWLYHV�WKDW�ZRXOG�IRUP�SDUW�RI�DQ�DUJXPHQW�VWUXFWXUH��
EXW� XQIRUWXQDWHO\� VWUD\� LQWR� SUHVFULSWLRQ� LQ� VRPH� OLPLWHG�
DUHDV� >5HL��@�� ,Q� FRQWUDVW�� SUHVFULSWLYH� VWDQGDUGV�SURYLGH�
YHU\� FOHDU� PHDVXUHV� RI� HYLGHQFH� FRPSOHWLRQ�� EXW� DUH�
ODFNLQJ�LQ�MXVWLILFDWLRQ�IRU�HYLGHQFH�VXIILFLHQF\�LQ�D�JLYHQ�
FRQWH[W�� 7KHUHIRUH�� QHZ� DSSURDFKHV� DUH� UHTXLUHG� WR�
DFKLHYH� WKLV� LI� DUJXPHQWV� DQG� HYLGHQFH� DUH� WR� EH�
HIIHFWLYHO\�HYDOXDWHG�GXULQJ�WHQGHU�HYDOXDWLRQV���

������ %HQFKPDUNV�IRU�$UJXPHQW�
)LUVW�� ZH� DGGUHVV� WKH� TXHVWLRQ� RI� DUJXPHQW�� +DYLQJ� DQ�
HQWLUHO\� IOH[LEOH� DUJXPHQW� LV� XVHIXO� LQ� WKDW� LW� GRHV� QRW�
FRQVWUDLQ� GHVLJQ� VROXWLRQV�� WKH� FODLPV� WKDW� FDQ� EH� PDGH�
DERXW� WKHP�� DQG� GRHV� QRW� OLPLW� QRYHO� DSSURDFKHV� WR�
DUJXLQJ� VDIHW\�� )XUWKHU�� WKLV� DSSURDFK� PHDQV� WKDW� WKH�
DUJXPHQW� KDV� WKH� IOH[LELOLW\� WR� SUHVHQW� HYLGHQFH� WKDW� LV�
LPSRUWDQW�WR�WKH�DUJXPHQW��UDWKHU�WKDQ�SURGXFLQJ�HYLGHQFH�
EHFDXVH� WKH� VWDQGDUG� UHTXLUHV� LW� �DV�ZLWK� WKH�SUHVFULSWLYH�
VWDQGDUGV���%XW�WKH�GUDZEDFN�LV�WKDW�LW�LV�YHU\�GLIILFXOW�WR�
FRPPXQLFDWH� DFTXLUHU� H[SHFWDWLRQV� WR� WKH� VXSSOLHU� LI� WKH�
RYHUDOO�DSSURDFK�GRHVQ¶W�SURYLGH�D�ZD\�IRU�WKH�VXSSOLHU�WR�
PHDVXUH� WKH� VXLWDELOLW\� RI� WKHLU� GHVLJQ� VROXWLRQ� DQG�
DUJXPHQW�� ,W� VKRXOG� DOVR�EH� DSSDUHQW�ZKHQ� LQDSSURSULDWH�
GHVLJQ� VROXWLRQV� DUH� SURSRVHG� DQG� LQDSSURSULDWH� FODLPV�
XVHG�WR�GHIHQG�WKHP��
7R� ERXQG� WKH� XQFHUWDLQW\� VXFK� WKDW� WKH� DFTXLUHU� FDQ� EH�
FRQILGHQW�LQ�WKH�VXSSOLHU¶V�LQWHQGHG�DUJXPHQW�DSSURDFK��D�
PHDQV� LV� UHTXLUHG� WR� FRQYH\� WKH� DWWULEXWHV� RI� DFFHSWDEOH�
DUJXPHQWV�WR�WKH�VXSSOLHU�WKURXJK�WKH�WHQGHU�DQG�FRQWUDFW�
GRFXPHQWV�� 7KH� SXULVW� JRDO�EDVHG� DSSURDFK� GRHVQ¶W�
DFKLHYH� WKLV�� 2Q� WKH� RWKHU� KDQG� DQ� HQWLUHO\� SUHVFULSWLYH�
VWDQGDUG� SURYLGHV� D� VHW� RI� HYLGHQFH� WKDW� WKH� VXSSOLHU�
VKRXOG�SURGXFH��EXW�WKH�DUJXPHQW�UHODWLQJ�WKH�HYLGHQFH�WR�
WKH�EHKDYLRXUV�RI� WKH�SURGXFW�DQG� WKH� VDIHW\�FODLPV�PD\�
EH� HLWKHU� LPSOLFLW�� PLVVLQJ� LQ� SDUW� RU� PLVVLQJ� HQWLUHO\��
7KXV� D� PRYH� WR� DFWLYLW\� DQG� WHFKQLTXH� SUHVFULSWLRQ�
GRHVQ¶W�DGGUHVV� WKH�QHHG�RI�FRQWUDFWV�HLWKHU��6R�KRZ�FDQ�
WKHVH�DSSURDFKHV�EH�FRPELQHG�ZLWKRXW�XQGHUPLQLQJ�WKHLU�
DGYDQWDJHV�� ZKLOH� HQVXULQJ� WKHLU� XVHIXOQHVV� DV� D�
FRQWUDFWLQJ�EHQFKPDUN"��
/HW¶V� FRQVLGHU� DQ\� DUJXPHQW� DV� FRQVLVWLQJ� RI� VRPH�
KROLVWLF�FODLP�DERXW�D�SURSHUW\�RI�D�SURGXFW�ZLWK� UHVSHFW�
WR�VDIHW\��DQG�D�VWUDWHJ\�IRU�VKRZLQJ�WKH�FUHGLELOLW\�RI�WKLV�
FODLP��7KLV�HPSKDVLVHV�WZR�NH\�SRLQWV��WKH�FODLP�DQG�WKH�
VWUDWHJ\�� 7KLV� FRXOG� EH� FRQVLGHUHG� DQDORJRXV� WR� WKH�
UHODWLRQVKLS� EHWZHHQ� WKH� *RDO� DQG� LWV� 6WUDWHJ\� LQ� *RDO�
6WUXFWXULQJ�1RWDWLRQ��*61��DV�GHVFULEHG�E\�>.HO��@��
&RQVLGHU� WKH� FODLP� ILUVW�� $W� WKH� DUFKLWHFWXUDO� OHYHO��
DUFKLWHFWXUDO� DVVXUDQFH� LV� EDVHG� XSRQ� WKH� SUHVHQFH� RI�
OD\HUV� RI� IDXOW� DYRLGDQFH� RU� IDXOW� WROHUDQFH�� VXFK� DV�
GHWHFWLRQ�KDQGOLQJ� PHFKDQLVPV�� /HW¶V� FDOO� WKH�
UHTXLUHPHQWV� WKDW� GHILQH� WKH� VSHFLILF� IDXOW� DYRLGDQFH� RU�
IDXOW� WROHUDQFH� EHKDYLRXU� DW� WKH� UHOHYDQW� OD\HU� D�
µFRQVWUDLQW¶�� DV� D� JHQHUDOLVHG� WHUP�� 7KHUHIRUH� LW� IROORZV�
WKDW� DQ� DUJXPHQW� LV� UHTXLUHG� IRU� WKH� VXLWDELOLW\� RI� HDFK�
µFRQVWUDLQW¶�DQG�WKDW�HDFK�µFRQVWUDLQW¶�QHHGV�WR�EH�DVVXUHG�
FRPPHQVXUDWH�ZLWK�LWV�LPSDFW�RQ�VDIHW\��7KH�DUFKLWHFWXUDO�
VXLWDELOLW\� HOHPHQWV� RI� 6HFWLRQ� �� SURYLGH� D� PHDQV� IRU�
HVWDEOLVKLQJ�WKH�FROOHFWLYH�VXLWDELOLW\�RI�µFRQVWUDLQWV¶��DQG�
KRZ� WKHLU� EHKDYLRXUV� FRPELQH� WR� SURYLGH� WKH� UHTXLVLWH�
DUFKLWHFWXUDO�GHIHQFHV�DJDLQVW� V\VWHPDWLF� IDXOWV��7KXV�ZH�
DUH� OHIW� ZLWK� SURYLGLQJ� HYLGHQFH� WKDW� HDFK� LQGLYLGXDO�
µFRQVWUDLQW¶� LV�DVVXUHG��DQG�ZH�QHHG� WR� WXUQ�RXU�DWWHQWLRQ�
WR� WKH� VWUDWHJ\� WR�DFKLHYH� WKLV��1RWH� WKDW� WKH� µDYRLGDQFH¶�
FRQVWUDLQW� DPRXQWV� WR� FRUUHFWQHVV�� H�J�� RI� FRQWURO�
DOJRULWKPV���
&RQVLGHU�WKLV��ZKDW�LI� WKH�JHQHUDO�HYLGHQFH�W\SHV�XVHG�WR�
VXSSRUW�FODLPV�DERXW� WKH� µFRQVWUDLQW¶�ZHUH�FDWHJRULVHG� LQ�
ZLWK�UHVSHFW�WR�VRIWZDUH�OLIHF\FOH�SURGXFWV�IRU�ZKLFK�WKHUH�
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LV� FRQVHQVXV�� )RU� H[DPSOH�� FXUUHQW� VWDQGDUGV� DOPRVW�
XQLYHUVDOO\�DJUHH�WKDW�WKHUH�VKRXOG�DOZD\V�EH��
x� UHTXLUHPHQWV�DW�WKH�V\VWHP�OHYHO���
x� RQH�RU�PRUH�GHVLJQ�GHFRPSRVLWLRQV�DQG� UHILQHPHQWV�

RI� WKHVH� UHTXLUHPHQWV� �H�J�� KLJK� OHYHO� VRIWZDUH�
UHTXLUHPHQWV�� DEVWUDFW� VRIWZDUH� UHTXLUHPHQWV�� ORZ�
OHYHO�VRIWZDUH�UHTXLUHPHQWV����

x� VRXUFH�FRGH��DQG��
x� H[HFXWDEOH�REMHFW�FRGH���
7KHVH�DUH�UHDO�VRIWZDUH�OLIHF\FOH�SURGXFWV��DQG�WKH\�H[LVW�
DV� VRPH� IRUP�RI�SK\VLFDO� GRFXPHQW�RU� HOHFWURQLFDOO\� IRU�
YLUWXDOO\� DOO� GHYHORSPHQWV�� :KHQ� WKH\� DUH� ODFNLQJ�� LW� LV�
QRW�EHFDXVH�WKH\�DUH�LQDSSURSULDWH��LW�LV�EHFDXVH�WKHUH�LV�D�
JDS� LQ� HYLGHQFH�� )XUWKHU�� VLQFH� WKH\� DSSHDU� LQ� DOO� RI� WKH�
H[LVWLQJ� VRIWZDUH� DVVXUDQFH� VWDQGDUGV��ZH� FDQ�XWLOLVH� WKH�
FRQVHQVXV� WKLV� SURYLGHV�� 7KHUH� LV� VRPH� GLVSXWH� WKDW�
FRQWHPSRUDU\� PHWKRGV� VXFK� DV� PRGHO�EDVHG� VRIWZDUH�
HQJLQHHULQJ� XQGHUPLQH� WKHVH� JHQHUDO� FDWHJRULHV��
+RZHYHU�� FRQVLGHU� WKLV� SHUVSHFWLYH�� 0RGHO�EDVHG�
VRIWZDUH� HQJLQHHULQJ� VLPSO\� FKDQJHV� WKH� VRXUFHV� RI�
HYLGHQFH�IRU�WKHVH�SURGXFWV�IURP�KXPDQ�FHQWULF�SURFHVVHV�
WR�WRROV��7KH�HYLGHQFH�VWLOO�H[LVWV��LW�MXVW�WDNHV�D�GLIIHUHQW�
IRUP�GHSHQGLQJ�RQ�WKH�FRQVWUXFW�RI�WKH�WRRO��6XFK�SURGXFW�
EHQFKPDUNV� DOVR� SURYLGH� D� UDWLRQDOH� IRU� WKH� W\SHV� RI�
HYLGHQFH� PRGHO�EDVHG� VRIWZDUH� HQJLQHHULQJ� WRROV� VKRXOG�
SURGXFH� DV� WKHLU� RXWSXW�� DQG� WKLV� PD\� KHOS� ZLWK�
HVWDEOLVKLQJ� FULWHULD� IRU� WKH� TXDOLILFDWLRQ� RI� VXFK� WRROV��
+HQFH� WKLV� SDSHU� DUJXHV� WKDW� WKH� FDWHJRULHV� RI� OLIH�F\FOH�
SURGXFWV�VKRXOG�VWLOO�H[LVW��LW¶V�MXVW�WKH�VRXUFH�RI�HYLGHQFH�
WKDW�FKDQJHV��L�H��KXPDQ�WR�WRRO���
([DPLQLQJ�WKH�VWUDWHJ\�LQ�PRUH�GHWDLO��ZK\�QRW�VWUXFWXUH�D�
VHW� RI� JHQHULF� VXE�FODLPV� DURXQG� µDWWULEXWHV¶� RI� WKH�
DIRUHPHQWLRQHG� VRIWZDUH� OLIHF\FOH� SURGXFWV� �KLJK� OHYHO�
UHTXLUHPHQWV�� ORZ� OHYHO� UHTXLUHPHQWV�� VRXUFH� FRGH��
H[HFXWDEOH�REMHFW�FRGH��HWF����)RU�H[DPSOH�DQ�DWWULEXWH�RI�
D� ORZ� OHYHO� UHTXLUHPHQW� PLJKW� EH� LWV� µWUDFHDELOLW\¶� WR�
KLJKHU� PRUH� DEVWUDFW� OHYHO� UHTXLUHPHQWV�� 1XPHURXV�
DWWULEXWHV� �H�J�� DFFXUDF\�� FRQVLVWHQF\�� WUDFHDELOLW\��
FRPSOLDQFH�� YHULILFDWLRQ� FRYHUDJH�� HWF��� FDQ� EH� GHILQHG�
ZKLFK�UHSUHVHQW�WKH�H[WHQW�RI�SURSHUWLHV�DSSURSULDWH�WR�WKH�
VRIWZDUH�OLIHF\FOH�SURGXFW��
(DFK�µDWWULEXWH¶�ZRXOG�GHVFULEH�D�GLVWLQFW�SURSHUW\�RI�WKH�
HYLGHQFH�� VXFK� WKDW� FROOHFWLYHO\� WKH� SURSHUWLHV� ZRXOG�
SURYLGH�PHDVXUDEOH� NQRZOHGJH� LQ� WKH� FODLPV� PDGH� IURP�
WKH�VRIWZDUH�OLIHF\FOH�SURGXFW��)XUWKHU��LQVWHDG�RI�PDNLQJ�
WKH� VWDUWLQJ� SRLQW� RI� UHTXLUHPHQWV� HQWLUHO\� JHQHUDO� �DV� LV�
GRQH� LQ� PRVW� VRIWZDUH� DVVXUDQFH� DQG� VDIHW\� VWDQGDUGV���
HQVXUH�WKDW�WKH\�DUH�H[DPLQHG�ZLWK�UHVSHFW�WR�UHDO�SURGXFW�
EHKDYLRXUV� WKDW� DIIHFW� VDIHW\� �� LQ� WKLV� FDVH� HDFK� VSHFLILF�
µFRQVWUDLQW¶��(IIHFWLYHO\��ZH� DUH� H[SOLFLWO\� DQQRWDWLQJ� WKH�
µDWWULEXWHV¶� RI� HDFK� VRIWZDUH� OLIHF\FOH� SURGXFW�� ZLWK�
UHVSHFW�WR�WKH�FODLPV�DERXW�WKH�VSHFLILF� µFRQVWUDLQW¶��7KLV�
SURYLGHV�D�JHQHULF�XQLYHUVDO�DSSURDFK�WR�OLQNLQJ�VRIWZDUH�
OLIHF\FOH�SURGXFWV� �L�H�� WKH� UHDO�ZRUOG� HYLGHQFH��ZLWK� WKH�
SURSHUWLHV� RI� WKH� VRIWZDUH� ZH� DUH� WU\LQJ� WR� PDNH� VDIHW\�
FODLPV�DERXW��
2QH� SRVVLEOH� DSSURDFK� KDV� EHHQ� GHYHORSHG� E\� WKH�
DXWKRUV¶� �VHH� >50F��@�� WKDW� LQWURGXFHV� WKH� FRQFHSW� RI� D�
&ODLPV� 6DIHW\� $VVXUDQFH� /HYHO� �&6$/��� DQG� D� VHW� RI�
JHQHULF� DUJXPHQWV� FHQWUHG� DURXQG� WKH� µDWWULEXWHV¶� RI�
OLIHF\FOH� SURGXFWV� RI� VSHFLILHG� µFRQVWUDLQW¶� OHYHO�

UHTXLUHPHQWV� DQG� DSSOLFDEOH� DEVWUDFW� OHYHO� UHTXLUHPHQWV��
ORZ�OHYHO�UHTXLUHPHQWV��VRXUFH�FRGH�DQG�H[HFXWDEOH�REMHFW�
FRGH�� 6LQFH� QRW� DOO� µFRQVWUDLQWV¶� SURYLGH� DQ� HTXDO�
FRQWULEXWLRQ� WR� WKH� DUFKLWHFWXUDO� OHYHO� GHIHQFHV�� DQG� WKXV�
QRW� DOO� µFRQVWUDLQW¶� DUJXPHQWV� DUH� HTXDO�� D� IUDPHZRUN� LV�
DOVR�LQFOXGHG�WKDW�DVVLVWV�LQ�GHWHUPLQLQJ�WKH�LPSRUWDQFH�RI�
VDWLVI\LQJ�HDFK�SDUWLFXODU�DUJXPHQW��

������ %HQFKPDUNV�IRU�(YLGHQFH�6XIILFLHQF\�
7XUQLQJ� RXU� DWWHQWLRQ� QRZ� WR� DGGUHVVLQJ� WKH� TXHVWLRQ� RI�
EHQFKPDUNV� IRU� HYLGHQFH�� ,W� KDV� DOUHDG\� EHHQ� GHVFULEHG�
WKDW� WKH� JRDO�EDVHG� DSSURDFK� DOORZV� IOH[LELOLW\� LQ�
HYLGHQFH�� DQG� WKDW� WKLV� LV� GHVLUDEOH�� +RZHYHU� WKH�
GUDZEDFN�LV�WKDW�D�PHDQV�RI�PHDVXULQJ�DQG�MXVWLI\LQJ�WKH�
VXIILFLHQF\� RI� HYLGHQFH� KDV� WR� EH� LQFRUSRUDWHG� LQWR� HDFK�
DQG� HYHU\� DUJXPHQW�� 7KLV� PD\� EH� UHSHWLWLYH�� DQG� GHWUDFW�
IURP�WKH�IRFXV�RQ�WKH�SURGXFW�DVSHFWV�RI�WKH�DUJXPHQW��2Q�
WKH�RWKHU�KDQG��WKH�SUHVFULSWLYH�DSSURDFK�ODFNV�IOH[LELOLW\�
LQ� HYLGHQFH�� DQG� LW� GRHV� QRW� KHOS� WR� JURXS� HYLGHQFH� LQ�
ZD\V�VXFK�WKDW�WKH�µVR�ZKDW"¶�FDQ�EH�DQVZHUHG�IURP�WKLV�
HYLGHQFH�� +RZHYHU�� WKH� VWUHQJWK� RI� WKH� SUHVFULSWLYH�
DSSURDFK� LV� WKDW� LW� LV� YHU\� FOHDU� WR� VXSSOLHUV� WU\LQJ� WR�
GHWHUPLQH� DFWLYLW\� FRVWV� IRU� LQFOXVLRQ� LQ� WKH� WHQGHU�
UHVSRQVH�� 6R� KRZ� FDQ� WKHVH� DSSURDFKHV� EH� FRPELQHG�
ZLWKRXW� XQGHUPLQLQJ� WKHLU� DGYDQWDJHV�� ZKLOH� HQVXULQJ�
XVHIXOQHVV�DV�D�FRQWUDFWLQJ�EHQFKPDUN"�
&RQVLGHU� WKLV�� ZKDW� LI� WKH� IROORZLQJ� DVVXPSWLRQV� DUH�
PDGH��
x� 7KH� VHW� RI� HYLGHQFH� VXSSOLHG� LV� QHYHU� LQILQLWH�

�EHFDXVH�ZH�GRQ¶W�KDYH�LQILQLWH�WLPH�RU�PRQH\���WKXV�
WKH� DVVXUDQFH� LW� SURYLGHV� LV� QHYHU� DEVROXWH�� VR� WKHUH�
ZLOO�DOZD\V�EH�OLPLWDWLRQV�LQ�WKH�WRWDOLW\�RI�HYLGHQFH��

x� 7KH� HYLGHQFH� SURGXFHG� IURP� HDFK� PHWKRG� RU�
WHFKQLTXH� ZLOO� DOZD\V� KDYH� VRPH� OLPLWDWLRQ� ZLWK� LW��
DQG� FRPSOHPHQWDU\� HYLGHQFH� IURP� RQH� RU� PRUH�
PHWKRGV� RU� WHFKQLTXHV� ZLOO� XVXDOO\� EH� UHTXLUHG� WR�
UHVROYH�WKH�OLPLWDWLRQ���

x� $V� WKHUH� ZLOO� DOZD\V� EH� OLPLWDWLRQV� LQ� WKH� HYLGHQFH��
ZK\� QRW� FKDQJH� WKH� IRFXV� WR� GHWHUPLQLQJ� LI� WKH�
OLPLWDWLRQV�DUH�WROHUDEOH�LQ�WKH�VSHFLILF�FRQWH[W"�

)XUWKHU�� D� JHQHULF� IUDPHZRUN� FRXOG� EH� SURYLGHG� IRU�
GHWHUPLQLQJ� WKH� WROHUDELOLW\� RI� WKH� OLPLWDWLRQ� LQ� HYLGHQFH�
IRU� HDFK� DUJXPHQW� WKDW� LV� JRLQJ� WR� EH� PDGH�� 6LQFH�
HYLGHQFH� LV� EHVW� SUHVHQWHG� DW� WKH� VXE�FODLP� OHYHO�� WKLV� LV�
WKH� EHVW� SODFH� WR� LPPHGLDWHO\� DVVHVV� WKH� LPSDFW� RI�
WROHUDELOLW\�RI�OLPLWDWLRQV�RI�HYLGHQFH��2QFH�DVVHVVHG�ZLWK�
UHVSHFW�WR�WKH�VSHFLILF� µFRQVWUDLQW¶� WKH��LQ�WROHUDELOLW\�FDQ�
WKHQ� EH� HYDOXDWHG� LQ� WKH� FRQWH[W� RI� WKH� LPSDFW� RQ�
DUFKLWHFWXUDO� DVVXUDQFH�� DQG� WKXV� SURYLGH� PHDQLQJIXO�
LQVLJKW�LQWR�SURGXFW�VDIHW\�ULVNV��
7KH� IUDPHZRUN� FRXOG� WDNH� LQWR� DFFRXQW� WKH� JHQHULF�
SURSHUWLHV�RI�HYLGHQFH��UHIHU�>:HD��@��LQFOXGLQJ��
x� 5HOHYDQFH�RI�WKH�HYLGHQFH��DV�SURGXFHG�E\�PHWKRG�RU�

WHFKQLTXH�;��WR�WKH�VXE�FODLP��H�J��FRPSOLDQFH�RI�WKH�
VRXUFH� FRGH� ZLWK� WKH� DSSOLFDEOH� ORZ� OHYHO�
UHTXLUHPHQWV�IRU�FRQVWUDLQW�<���

x� 7UXVWZRUWKLQHVV� RI� WKH� HYLGHQFH� EDVHG� RQ� ZKR� DQG�
KRZ�LW�ZDV�SURGXFHG��DQG�

x� 5HVXOWV� RI� WKH� HYLGHQFH�� LQFOXGLQJ� ZKHUH� WKH� UHVXOWV�
SURYLGH�FRXQWHU�HYLGHQFH��
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7KLV�LV�DGYDQWDJHRXV�EHFDXVH�WKH�VXSSOLHU�FDQ�EH�UHTXLUHG�
WR� LGHQWLI\� WKH� OLPLWDWLRQV� ZLWK� HDFK� W\SH� RI� HYLGHQFH�
SURSRVHG�ZLWK�UHVSHFW�WR�WKHVH�SURSHUWLHV�RI�HYLGHQFH��7KH�
VXSSOLHU� FDQ� DOVR� EH� UHTXLUHG� WR� LGHQWLI\� KRZ� WKH\� ZLOO�
UHVROYH� DQ\� OLPLWDWLRQV� WKURXJK� SURYLVLRQ� RI� DGGLWLRQDO�
HYLGHQFH�� 7KH� DSSURDFK� LV� JHQHULF� EHFDXVH� LW� UHIOHFWV�
JHQHULF� SURSHUWLHV� DQG� OLPLWDWLRQV� RI� HYLGHQFH�� 7KH�
WHFKQLTXHV�DQG�PHWKRGV�XVHG�WR�WKH�SURGXFH�WKH�HYLGHQFH�
DUH� HQWLUHO\� ZLWKLQ� WKH� VXSSOLHU¶V� FRQWURO�� 7KH� EHWWHU� WKH�
WHFKQLTXHV� DQG� PHWKRGV� WKH\� SURSRVH�� WKH� IHZHU� WKH�
OLPLWDWLRQV� WKH\�ZLOO�KDYH� WR�DGGUHVV��EXW� WKLV� LV�D�FKRLFH�
IRU�WKH�VXSSOLHU��)XUWKHU��WKH�FRQFHSW�SURYLGHV�D�PHDQV�IRU�
WKH�VXSSOLHU� WR�WKLQN�FULWLFDOO\�DERXW�ZKDW�WHFKQLTXHV�DQG�
PHWKRGV� WKH\� DUH� SURSRVLQJ� DQG� SURYLGHV� D� PHDQV� IRU�
PHDVXULQJ� WKH� DGHTXDF\� RI� HDFK� WHFKQLTXH� DQG� PHWKRG��
)LQDOO\�� ZKHQ� WKH\¶YH� ZRUNHG� RXW� WKHLU� WHFKQLTXHV� DQG�
PHWKRGV��WKH\�FDQ�FRVW�WKHVH�LQWR�WKHLU�SURSRVDO��DQG�WKXV�
WKH�VXSSOLHU�FDQ�EH�FRQILGHQW�LQ�WKHLU�SURSRVDO�FRVWLQJ�IRU�
WKH�SURYLVLRQ�RI�HYLGHQFH���
2QH�SRVVLEOH�DSSURDFK�WKDW�XVHV�WKHVH�SULQFLSOHV�KDV�EHHQ�
GHYHORSHG� E\� WKH� DXWKRUV�� ,W� LQWURGXFHV� WKH� FRQFHSW� RI� D�
(YLGHQFH� 6DIHW\� $VVXUDQFH� /HYHO� �(6$/�� DQG�
µ7ROHUDELOLW\� RI� /LPLWDWLRQV¶� >50F��@�� 7KH� UHPDLQLQJ�
VXE�VHFWLRQV� GLVFXVV� KRZ� WKHVH� SULQFLSOHV� FDQ� EH�
LQFRUSRUDWHG� LQWR� WHQGHUV� DQG� FRQWUDFWV� WR� ERXQG�
XQFHUWDLQW\��

���� 3URSRVDO�RI�$UJXPHQW�DQG�(YLGHQFH�
7R�UHGXFH�XQFHUWDLQW\�DERXW�WKH�LQWHQGHG�VDIHW\�DUJXPHQW�
DW�WKH�WLPH�RI�FRQWUDFW�VLJQDWXUH��WKH�WHQGHU�SKDVH�UHTXLUHV�
D� PHFKDQLVP� WR� EH� LQIRUPHG� RI� WKH� DUJXPHQW�� 7KLV�
LPSOLHV�WKDW�LW�LV�XVHIXO�WR�NQRZ�ZKLFK�JHQHULF�FODLPV�DUH�
JRLQJ�WR�EH�DSSOLHG�WR�HDFK�DUFKLWHFWXUDO�µFRQVWUDLQW¶���
2QH�SRVVLEOH� DSSURDFK�ZRXOG�EH� WR� UHTXLUH� WKH� WHQGHUHU��
WKURXJK�WKH�WHQGHU�62:��WR�SURYLGH�D�6RIWZDUH�$VVXUDQFH�
3ODQ� WR� GHVFULEH� ZKLFK� VHW� RI� FODLPV� DUH� JRLQJ� WR� EH�
GHPRQVWUDWHG�IRU�HDFK�µFRQVWUDLQW¶��7R�HQVXUH�FRQVLVWHQF\�
LQ� WHQGHUHU� UHVSRQVHV� LW� LV� DGYDQWDJHRXV� WR� DOLJQ� ZKHUH�
SRVVLEOH� WKH� FODLPV� WR� WKH� JHQHULF� VRIWZDUH� OLIHF\FOH�
SURGXFWV�DQG�WKH�JHQHULF�DWWULEXWHV�RI�HDFK��7KH�IROORZLQJ�
LV�DQ�H[DPSOH�RI�D�JHQHULF�7HQGHU�62:�WR�DFKLHYH�WKLV��
7KH�>7HQGHUHU@�VKDOO�SUHSDUH�D�>6RIWZDUH�$VVXUDQFH�3ODQ@�SHU�
7'5/�;;�WR�SURSRVH�WKH�DWWULEXWHV�WKDW�ZLOO�EH�DVVXUHG��IRU�HDFK�
VRIWZDUH� OLIHF\FOH�SURGXFW�� IRU�HDFK�FRQVWUDLQW�GHVFULEHG� LQ� WKH�
>&RQFHSWXDO� 6\VWHP� DQG� 6RIWZDUH� $UFKLWHFWXUH� 6XLWDELOLW\�
'RFXPHQW@��
$� VSHFLILF� LQVWDQWLDWLRQ� RI� WKHVH� FODXVHV� IRU� WKH� &ODLPV�
6DIHW\� $VVXUDQFH� /HYHO� DSSURDFK� LV� GHVFULEHG� DW�
>50F��@�� >50F��@�SURYLGHV�D�V\VWHPDWLFDOO\�HVWDEOLVKHG�
VHW� RI� DWWULEXWHV� IRU� HDFK� OLIHF\FOH�� WKDW� SURYLGHV�
FRQILGHQFH� LQ� LWV� FRPSOHWHQHVV� RI� DWWULEXWHV� IRU� JHQHULF�
VRIWZDUH�EHKDYLRXUDO�FODLPV��
7R� UHGXFH� XQFHUWDLQW\� DERXW� WKH� LQWHQGHG� OLPLWDWLRQV� LQ�
HYLGHQFH�IRU�HDFK�RI� WKH�DIRUHPHQWLRQHG�DWWULEXWHV�DW� WKH�
WLPH�RI�FRQWUDFW�VLJQDWXUH��WKH�WHQGHU�SKDVH�DOVR�UHTXLUHV�D�
PHFKDQLVP�WR�SURYLGH�LQIRUPDWLRQ�RQ�WKH�OLNHO\�VFRSH�RI�
WKH�ERG\�RI�HYLGHQFH�DQG�LWV�SRWHQWLDO�OLPLWDWLRQV���
2QH�SRVVLEOH� DSSURDFK�ZRXOG�EH� WR� UHTXLUH� WKH� WHQGHUHU��
WKURXJK�WKH�WHQGHU�62:��WR�SURYLGH�WZR�WKLQJV��

x� D� 6RIWZDUH� 'HYHORSPHQW� 3ODQ� WR� GHVFULEH� ZKLFK�
PHWKRGV� DQG� WHFKQLTXHV� DUH� JRLQJ� WR� EH� DSSOLHG�
DFURVV�WKH�GHYHORSPHQW��DQG�

x� D� 6RIWZDUH� $VVXUDQFH� 3ODQ� WR� GHVFULEH� KRZ� DQ\�
OLPLWDWLRQV� LQ� WKH� HYLGHQFH� SURGXFHG� IURP� WKH�
PHWKRGV� DQG� WHFKQLTXHV� GHVFULEHG� LQ� WKH� VRIWZDUH�
GHYHORSPHQW� SODQ� DUH� WROHUDEOH� ZLWK� UHVSHFW� WR�
UHOHYDQFH��WUXVWZRUWKLQHVV�DQG�UHVXOWV��

6RIWZDUH�'HYHORSPHQW�3ODQV�DUH�DOUHDG\�URXWLQHO\�LQ�XVH�
ZLWKLQ� SURMHFWV�� DQG� WKLV� VKRXOG� EH� QR� VXUSULVH� WR� DQ\�
UHDGHU�� +RZHYHU� WKH� NH\� FRQWULEXWLRQ� WKLV� SDSHU� LV�
SURSRVLQJ� LV� D� VLVWHU� GRFXPHQW� �WKH� 6RIWZDUH� $VVXUDQFH�
3ODQ�� WKDW� SUHVHQWV� WKH� DQDO\VLV� DQG� MXVWLILFDWLRQ� IRU� WKH�
DGHTXDF\�RI�WKH�6RIWZDUH�'HYHORSPHQW�3ODQ��ZLWK�UHVSHFW�
WR� WKH� WROHUDELOLW\�RI� OLPLWDWLRQV� LQ� HYLGHQFH� FRQFHSW��%\�
UHTXLULQJ�HDFK� WHQGHUHU� WR�H[SOLFLWO\� MXVWLI\� WKH�DGHTXDF\�
RI� WKHLU� VRIWZDUH� GHYHORSPHQW�� WKHQ� VXSSOLHUV� DUH�
SURYLGHG�D�FRQVLVWHQW�VHW�RI�H[SHFWDWLRQV�IRU�FRVWLQJ�WKHLU�
VRIWZDUH�GHYHORSPHQW�SURJUDPV��7KLV� LV� LPSRUWDQW�ZKHQ�
LW� FRPHV� WR� HVWDEOLVKLQJ� ZKLFK� RI� WZR� RU� PRUH� VRIWZDUH�
GHYHORSPHQWV�SURJUDPV� LV�PRVW�DGHTXDWH�ZLWK� UHVSHFW� WR�
HYLGHQFH�SURYLVLRQ��
)RU�WKH�SXUSRVHV�RI�FODULW\�WKH�6RIWZDUH�$VVXUDQFH�3ODQ�LV�
TXLWH�GLIIHUHQW� IURP�PRUH�FRQYHQWLRQDO�GHOLYHUDEOHV�VXFK�
DV� 6RIWZDUH� 9HULILFDWLRQ� 3ODQV�� $� 6RIWZDUH� 9HULILFDWLRQ�
3ODQ�ZLOO�XVXDOO\�SURYLGH�WKH�GHVFULSWLRQ�RI�DFWLYLWLHV�XVHG�
WR� GHPRQVWUDWH� UHTXLUHPHQWV� VDWLVIDFWLRQ�� 7KH� 6RIWZDUH�
$VVXUDQFH�3ODQ�SUHVHQWV�WKH�DQDO\VLV�DQG�MXVWLILFDWLRQ�IRU�
WKH� DGHTXDF\� RI� WKH� 6RIWZDUH� 'HYHORSPHQW� 3ODQ�� E\�
GHVFULELQJ� WKH� FODLPV� DQG� MXVWLI\LQJ� WKH� HYLGHQFH�
SURSRVHG�IRU�HDFK�W\SH�RI�µFRQVWUDLQW¶��&RQYHQWLRQDO�SODQV�
VXFK� DV� YHULILFDWLRQ� SODQV�� WHVW� SODQV�� HWF�� DUH� VWLOO�
HQYLVDJHG� EHLQJ� FRPSDQLRQ� GRFXPHQWV� WR� WKH� 6RIWZDUH�
$VVXUDQFH�3ODQ��
7KH� IROORZLQJ� LV� DQ� H[DPSOH� RI� D� JHQHULF� 7HQGHU� 62:�
FODXVH� WR� DFKLHYH� SURGXFWLRQ� RI� WKH� 6RIWZDUH�
'HYHORSPHQW�3ODQ�DQG�6RIWZDUH�$VVXUDQFH�3ODQ��
6RIWZDUH� 'HYHORSPHQW� 3ODQ�� 7KH� >7HQGHUHU@� VKDOO� SUHSDUH� D�
>6RIWZDUH� 'HYHORSPHQW� 3ODQ@� SHU� 7'5/� ;;� WR� GHVFULEH� WKH�
PHWKRGV� DQG� WHFKQLTXHV� SURSRVHG� WR� EH� XVHG� WKURXJKRXW� WKH�
VRIWZDUH� GHYHORSPHQW� OLIHF\FOH�� LQFOXGLQJ� GHVFULSWLRQ� RI�
WHFKQLTXHV� RU� PHWKRGV� XVHG� SULRU� WR� WKLV� GHYHORSPHQW� EXW� IRU�
ZKLFK�HYLGHQFH�LV�UHOHYDQW���
6RIWZDUH� $VVXUDQFH� 3ODQ�� 7KH� >7HQGHUHU@� VKDOO� SUHSDUH� D�
>6RIWZDUH�$VVXUDQFH�3ODQ@� SHU�7'5/�;;� WR� GHVFULEH� KRZ� WKH�
HYLGHQFH� SURGXFHG� IURP� WKH� DSSOLFDWLRQ� RI� WKH� >7HQGHUHU@�
SURSRVHG� PHWKRGV� DQG� WHFKQLTXHV� LV� SURSRVHG� WR� DVVXUH�
WROHUDELOLW\�RI�OLPLWDWLRQV�LQ�HYLGHQFH�ZLWK�UHVSHFW�WR�UHOHYDQFH��
WUXVWZRUWKLQHVV�DQG�UHVXOWV�� IRU�HDFK�DWWULEXWH�RI�HDFK�VRIWZDUH�
OLIHF\FOH� SURGXFW�� IRU� HDFK� FRQVWUDLQW� GHVFULEHG� LQ� WKH�
>&RQFHSWXDO� 6\VWHP� DQG� 6RIWZDUH� $UFKLWHFWXUH� 6XLWDELOLW\�
'RFXPHQW@��
$�VSHFLILF�LQVWDQWLDWLRQ�RI�WKHVH�FODXVHV�IRU�WKH�(YLGHQFH�
6DIHW\� $VVXUDQFH� /HYHO� DQG� &ODLPV� 6DIHW\� $VVXUDQFH�
/HYHO�DSSURDFK�LV�GHVFULEHG�DW�>50F��@��
)RU� WKH� IOLJKW� FRQWURO� V\VWHP� H[DPSOH�� OHW¶V� DVVXPH� WKDW�
HDFK� RI� WKH� SURSRVHG� RSWLRQV� SURYLGHV� D� 6RIWZDUH�
'HYHORSPHQW� 3ODQ� DQG� 6RIWZDUH� $VVXUDQFH� 3ODQ�� IRU�
ZKLFK�DUH�EULHIO\�VXPPDULVHG�DV�IROORZV��1RWH�WKDW�IRU�WKH�
SXUSRVHV� RI� EUHYLW\� ZLWKLQ� WKLV� SDSHU� WKLV� LQ� RQO\� DQ�
LOOXVWUDWLYH� VXPPDU\� ZLWKRXW� WKH� FRUUHVSRQGLQJ�
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MXVWLILFDWLRQ��,W�GRHVQ¶W�UHSUHVHQW�WKH�IXOO�FRQWHQW�RI�WKHVH�
SODQV��
x� 2SWLRQ�$�

R� $53����� V\VWHP� VDIHW\� SURJUDP� ZLWK� VRIWZDUH�
DVVXUDQFH�WR�57&$�'2����%�/HYHO�$��

x� 2SWLRQ�%�
R� 'HI6WDQ� ������ ,VV� �� V\VWHP� VDIHW\� SURJUDP� ZLWK�

VRIWZDUH� DVVXUDQFH� WR� 'HI6WDQ� ������ ,VV� �� 6,/���
LQFOXGLQJ�WKH�DSSOLFDWLRQ�RI�IRUPDO�PHWKRGV��

x� 2SWLRQ�&�
R� 0,/�67'����'�V\VWHP�VDIHW\�SURJUDP��ZLWK�QHZ�

VRIWZDUH� GHYHORSHG� WR� 57&$�'2����%� /HYHO� $��
DQG�UHXVHG�VRIWZDUH�GHYHORSHG�WR�0,/�67'�������

x� 2SWLRQ�'�
R� 0,/�67'����'� VDIHW\� SURJUDP�� ZLWK� VRIWZDUH�

GHYHORSHG�WR�0,/�67'������

���� (YDOXDWLRQ�RI�$UJXPHQW�DQG�(YLGHQFH�
7KH�SXUSRVH�RI�WKH�WHQGHU�UHTXHVWLQJ�WKLV�LQIRUPDWLRQ�LV�WR�
SHUPLW� HYDOXDWLRQ� RI� WKH� H[WHQW� WR� ZKLFK� WKH� KROLVWLF�
HYLGHQFH�UHTXLUHPHQWV�DUH�FRVWHG�LQWR�WKH�WHQGHU�UHVSRQVH�
DQG� WR�HVWDEOLVK� LI� WKH\�PHHW� WKH�DFTXLUHU¶V�H[SHFWDWLRQV��
7KH� UHWURVSHFWLYH� VXSSOHPHQWDWLRQ� RI� HYLGHQFH� LV� UDUHO\�
VWUDLJKWIRUZDUG��SDUWLFXODUO\�ZKHQ�LW�UHVXOWV�LQ�D�FKDQJH�WR�
RQH� RU� PRUH� RI� WKH� OLIHF\FOH� SURGXFWV� VXFK� DV�
UHTXLUHPHQWV�� GHVLJQ� RU� FRGH�� 7KHUHIRUH�� LW� LV� LQ� WKH�
DFTXLUHU¶V� LQWHUHVWV� WR� HVWDEOLVK� WKH� H[WHQW� WR� ZKLFK� WKH�
FRQWUDFWRU� KDV� SURSRVHG� D� VXIILFLHQW� VHW� RI� HYLGHQFH��
:KLOH� LW� LV� UHFRJQLVHG� WKDW� WKH� HYLGHQFH� ZRXOG� QRW� \HW�
H[LVW�DW�WKH�WLPH�RI�WHQGHU��FOHDU�LQVLJKW�LQWR��
x� WKH�WHFKQLTXHV�DQG�PHWKRGV�SURSRVHG���
x� ZKDW�HYLGHQFH�ZLOO�EH�SURGXFHG"���
x� KRZ�WKLV�HYLGHQFH�ZLOO�FRPELQH"��DQG��
x� ZKDW� OLPLWDWLRQV� LQ� WKH� HYLGHQFH� PLJKW� EH�

LQWROHUDEOH"���
ZLOO�SHUPLW�WKH�DFTXLUHU�WR�DGMXVW�WKH�FRQWUDFWRUV�SURSRVHG�
FRVWLQJ� E\� D� ULVN� ILJXUH� EDVHG� RQ� WKH� DPRXQW� RI�
XQFHUWDLQW\� �RU� H[WHQW� RI� VXLWDELOLW\�� LQ� WKH� WHQGHUHUV�
SURSRVHG� HYLGHQFH� VHW��7KLV�ZRXOG�SURYLGH� D�QRUPDOLVHG�
HYDOXDWLRQ� RI� WHQGHUHUV� UHVSRQVHV� FRPSHQVDWLQJ� IRU�
WHQGHUV�WKDW�GR�LQFOXGH�WKH�UHOHYDQW�LQIRUPDWLRQ���
&RQVLGHULQJ� WKH� H[DPSOHV� SURSRVHG� LQ� WKH� SUHYLRXV�
VHFWLRQ�� LW� LV� HYLGHQW� WKDW� WKH� HYLGHQFH� VHW� SURSRVHG� E\�
2SWLRQV� $� WKURXJK� '� YDULHV� VXEVWDQWLDOO\� IRU� HDFK�
SURSRVDO��8VLQJ�WKH�EHQFKPDUNV�VHW�IRU�WKH�DUJXPHQW�DQG�
HYLGHQFH��HDFK�RSWLRQ� LV�HYDOXDWHG��$VVXPH�� IRU� WKH�VDNH�
RI� LOOXVWUDWLRQ�� WKDW� WKH�HYDOXDWLRQ�UHVXOWV�DUH�VXPPDULVHG�
DV�IROORZV��
x� 2SWLRQ� $� ±� 7KHUH� DSSHDUV� D� OLPLWDWLRQ� ZLWK� WKH�

H[WHQVLYHQHVV� RI� QRUPDO� DQG� UREXVWQHVV� YHULILFDWLRQ�
SURSRVHG� DJDLQVW� ORZ� OHYHO� UHTXLUHPHQWV� UHODWLQJ� WR�
WLPH�GHSHQGHQW� SURSHUWLHV�� LQFOXGLQJ�
V\QFKURQLVDWLRQ��RI�WKH�IOLJKW�FRQWURO�ODZV�LQ�UHODWLRQ�
WR� IDXOW� WROHUDQFH� WR� MLWWHU� �HDUO\� DQG� ODWH�� UHODWHG�
HIIHFWV� RQ� VHQVRU� LQSXWV�� 7HQGHUHU� LV� UHTXHVWHG� WR�
FODULI\�WKHLU�SURSRVDO��

x� 2SWLRQ� %� ±� 7KHUH� DSSHDUV� D� OLPLWDWLRQ� RI� WKH�
H[WHQVLYHQHVV� RI� WKH� DSSOLFDWLRQ� RI� DQDO\WLF� DQG�
HPSLULFDO� YHULILFDWLRQ� RI� EHKDYLRXUV� UHODWLQJ� WR� IDXOW�
WROHUDQFH� WR� YDOXH� IDLOXUHV� RI� DLU� GDWD� V\VWHP� DQG�
DWWLWXGH�KHDGLQJ�UHIHUHQFH�V\VWHP�VHQVRUV��7KLV�LV�GXH�

WR�IDXOW�WROHUDQFH�PHFKDQLVPV�EHLQJ�LQFRUSRUDWHG�LQWR�
GHYLFH� GULYHUV� ZKLFK� FDQ� RQO\� EH� YHULILHG� LQ� WKH�
6\VWHPV�,QWHJUDWLRQ�/DERUDWRU\�EXW�IRU�ZKLFK�WKHUH�LV�
QR�PHDQV�ZLWK�WKH�FXUUHQW�WRROVHW�WR�LQMHFW�WKHVH�IDXOW�
FRQGLWLRQV� IRU� WKH� SXUSRVHV� RI� YHULILFDWLRQ�� 7KLV�
OLPLWDWLRQ� LV� IODJJHG� IRU� FODULILFDWLRQ� ZLWK� WKH�
WHQGHUHU��

x� 2SWLRQ� &� ±� /LPLWDWLRQV� LQ� HYLGHQFH� IRU� UHXVHG�
VRIWZDUH� DUH� VXEVWDQWLDO� ZLWK� UHVSHFW� WR� ORZ� OHYHO�
UHTXLUHPHQWV�� ORZ� OHYHO� UHTXLUHPHQWV� YHULILFDWLRQ��
DQG� FRYHUDJH� RI� LPSOHPHQWDWLRQ� IURP� UHTXLUHPHQWV�
EDVHG� YHULILFDWLRQ�� 7KHVH� OLPLWDWLRQV� DUH� DVVHVVHG� WR�
EH�LQWROHUDEOH��

x� 2SWLRQ�'�±�$OUHDG\�HOLPLQDWHG�EDVHG�RQ�DUFKLWHFWXUDO�
HYDOXDWLRQ��

2SWLRQV� $� DQG� %� UHTXLUH� IXUWKHU� FODULILFDWLRQ� ZLWK� WKH�
7HQGHUHUV��DQG�WKLV�ZLOO�EH�VRXJKW��2SWLRQ�&�LV�HOLPLQDWHG�
IURP� WKH� WHQGHU� HYDOXDWLRQ� GXH� WR� LQWROHUDEOH� HYLGHQFH�
OLPLWDWLRQV�� DQG� 2SWLRQ� '� ZDV� DOUHDG\� HOLPLQDWHG� EDVHG�
RQ� DUFKLWHFWXUDO� VKRUWIDOOV�� &ODULILFDWLRQ� ZLWK� 2SWLRQV� $�
DQG�%�UHYHDOV�WKH�IROORZLQJ�DGGLWLRQDO�LQIRUPDWLRQ�IRU�WKH�
HYDOXDWLRQ��
x� 2SWLRQ� %� ±� WKH� OLPLWDWLRQ� UHPDLQV� DV� WKH� WHQGHUHU�

FODLPV�WKDW�ORZ�OHYHO�YHULILFDWLRQ�XQGHUWDNHQ�SULRU�WR�
LQWHJUDWLRQ� YHULILFDWLRQ� ZLOO� SURYLGH� VXIILFLHQW�
HYLGHQFH� LQ� WKLV� UHJDUG�� 7KHUHIRUH� YHULILFDWLRQ� RI�
WKHVH� UHTXLUHPHQWV� RQ� WKH� WDUJHW� FRPSXWHU� ZLWK�
FUHGLEOH�IDXOW�FRQGLWLRQV�LV�YLD�LQIHUHQFH�RQO\��7KHVH�
OLPLWDWLRQV�DUH�DVVHVVHG�WR�EH�LQWROHUDEOH��2SWLRQ�%�LV�
HOLPLQDWHG�IURP�FRQVLGHUDWLRQ��

x� 2SWLRQ� $� ±� WKH� H[WHQVLYHQHVV� RI� QRUPDO� DQG�
UREXVWQHVV�YHULILFDWLRQ�KDV�EHHQ� DGHTXDWHO\� FODULILHG�
DQG�LV�DFFHSWDEOH��

7KHUHIRUH��2SWLRQ�$�LV�VHOHFWHG�DV�WKH�ZLQQLQJ�7HQGHUHU��
DQG� QHJRWLDWLRQV� DUH� FRPPHQFHG� WR� SURJUHVV� WR� FRQWUDFW�
VLJQDWXUH��
1RWH�WKDW�LQ�UHDOLW\�WKHUH�DUH�PDQ\�RWKHU�VHOHFWLRQ�FULWHULD�
IRU� D� SURGXFW�� DQG� VR� LW� LV� FRPPRQ� IRU� FDSDELOLW\�� IRUFH�
LQWHJUDWLRQ��DQG�SROLWLFDO� IDFWRUV�DPRQJVW�RWKHUV� WR�DIIHFW�
VHOHFWLRQ�� +HQFH�� WKHVH� RWKHU� IDFWRUV� PD\� VRPHWLPHV�
UHTXLUH� FRPSURPLVH� RQ� WKH� LGHDO� VDIHW\� VROXWLRQ��
+RZHYHU��WKLV�GRHV�QRW�LQYDOLGDWH�WKH�SURFHVV�SURSRVHG�LQ�
WKLV� SDSHU�� ,QVWHDG�� WKH� SURFHVV� LQ� WKLV� SDSHU� HQDEOHV� WKH�
DFTXLUHU�WR�EH�LQIRUPHG�DERXW�WKH�VDIHW\�DVVXUDQFH�DVSHFWV�
VXFK� WKDW� LW� LV� SRVVLEOH� WR� PDNH� LQIRUPHG� WUDGH�RIIV�
EHWZHHQ�VDIHW\�DVVXUDQFH�DQG�RWKHU�VHOHFWLRQ�FULWHULD��)RU�
H[DPSOH�� LW� PD\� EH� SRVVLEOH� WR� FKRRVH� 2SWLRQ� %�� PDNH�
GHFLVLRQV� UHJDUGLQJ� ULVN� WUHDWPHQW� RU� UHWHQWLRQ�� EHFDXVH�
RWKHU�EHQHILWV�RXW�ZHLJK�WKH�LPSDFW�RI�LWV�OLPLWDWLRQV��

���� 3URYLGLQJ� $UJXPHQW� DQG� (YLGHQFH�
$VVXUDQFH�

2QFH� WKH� SUHIHUUHG� WHQGHUHU� KDV� EHHQ� LGHQWLILHG� �LQ� WKLV�
FDVH� 2SWLRQ� $��� DQG� DQ\� XQFHUWDLQWLHV� UHJDUGLQJ� WKH�
FODLPV� DQG� HYLGHQFH� DVVXUDQFHV� DUH� WROHUDEOH�� WKHQ� LW� LV�
SRVVLEOH� WR� GHYHORS� D� FRQWUDFW� EHWZHHQ� WKH� VXSSOLHU� DQG�
DFTXLUHU��
8QGHU� WKH� FRQWUDFW�� WKH� DFTXLUHU� ZLOO� UHTXLUH� D� PHDQV� WR�
HVWDEOLVK� LI� WKH� ILQDO� µDV�GHOLYHUHG¶� FODLPV� DQG� HYLGHQFH�
PHHWV� WKH� SUHVFULEHG� EHQFKPDUNV�� 7KLV� FDQ� EH� DFKLHYHG�
E\� UHTXLULQJ� WKH� FRQWUDFWRU� WR� GHOLYHU� �YLD� DSSURSULDWH�
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62:� FRQWUDFW� FODXVH�� D� 6RIWZDUH� $VVXUDQFH� 6XPPDU\�
'RFXPHQW�� 7KH� GRFXPHQW� ZRXOG� GHVFULEH� KRZ� WKH�
DVVXUDQFH�RI�WKH�µDWWULEXWHV¶�RI�VRIWZDUH�OLIHF\FOH�SURGXFWV�
DFWXDOO\� DFKLHYHV� WKH� EHQFKPDUNV� HVWDEOLVKHG� GXULQJ�
WHQGHU� SURFHVVHV�� 7KH� IROORZLQJ� LV� DQ� H[DPSOH� RI� WKH�
JHQHULF�&RQWUDFW�62:�FODXVHV�WR�DFKLHYH�WKLV��
$FKLHYHPHQW� RI� &ODLPV� DQG� $WWULEXWHV� RI� 6RIWZDUH� /LIHF\FOH�
3URGXFWV�
7KH� >&RQWUDFWRU@� VKDOO� SUHSDUH� D� >6RIWZDUH� $VVXUDQFH�
6XPPDU\@� SHU� &'5/� ;;� WR� GHVFULEH� WKH� DWWULEXWHV� WKDW� KDYH�
EHHQ� DVVXUHG�� IRU� HDFK� VRIWZDUH� OLIHF\FOH� SURGXFW�� IRU� HDFK�
FRQVWUDLQW� GHVFULEHG� LQ� WKH� >6\VWHP� DQG� 6RIWZDUH� $UFKLWHFWXUH�
'RFXPHQW@��
$VVHVVLQJ�WKH�(YLGHQFH�
7KH� >&RQWUDFWRU@� VKDOO� SUHSDUH� D� >6RIWZDUH� $VVXUDQFH�
6XPPDU\@�SHU�&'5/�;;�WR�GHVFULEH�KRZ�WKH�HYLGHQFH�SURGXFHG�
IURP�WKH�DSSOLFDWLRQ�RI�WKH�>&RQWUDFWRU@�SURSRVHG�PHWKRGV�DQG�
WHFKQLTXHV�KDV�DVVXUHG�WKH�WROHUDELOLW\�RI�OLPLWDWLRQV�LQ�HYLGHQFH�
ZLWK�UHVSHFW� WR�UHOHYDQFH�� WUXVWZRUWKLQHVV�DQG�UHVXOWV�� IRU�HDFK�
DWWULEXWH�RI�HDFK�VRIWZDUH�OLIHF\FOH�SURGXFW��IRU�HDFK�FRQVWUDLQW�
GHVFULEHG�LQ�WKH�>6\VWHP�DQG�6RIWZDUH�$UFKLWHFWXUH�'RFXPHQW@��
$� VSHFLILF� LQVWDQWLDWLRQ� RI� WKHVH� FODXVHV� IRU� WKH�
$UFKLWHFWXUDO� 6DIHW\� $VVXUDQFH� /HYHO� DSSURDFK� LV�
GHVFULEHG�DW�>5H0��@��

�� 5HVROYLQJ�,VVXHV�DIWHU�&RQWUDFW�6LJQDWXUH�
'HVSLWH� EHVW� LQWHQWLRQV�� ZKHQHYHU� WKHUH� LV� XQFHUWDLQW\�
WKHUH�LV�SRWHQWLDO�IRU�LW�WR�OHDG�WR�DQ�XQGHVLUDEOH�RXWFRPH�
DV�GHYHORSPHQW�SURJUHVVHV��7KH�VHFWLRQV�SULRU�WR�WKLV�KDYH�
ODUJHO\�EHHQ� IRFXVVHG�RQ� WU\LQJ� WR�ERXQG� WKH�XQFHUWDLQW\�
LQ� DUHDV� WKDW� UHDOO\� DIIHFW� WKH� FDVH� IRU� VDIHW\�� +RZHYHU��
RQFH� D� FRQWUDFW� LV� FRPPHQFHG�� LI� LVVXHV� GR� DULVH� ZLWK�
UHVSHFW� WR� DUFKLWHFWXUH�� FODLPV� RU� HYLGHQFH�� WKHQ� LW� LV�
XVHIXO�WR�HVWDEOLVK�LQ�DGYDQFH�WKH�DSSURDFK�IRU�UHVROXWLRQ�
RI�WKHVH�LVVXHV���
&RQVLGHULQJ� WKH�RQJRLQJ�H[DPSOH�RI�2SWLRQ�$��DQG� OHW¶V�
DVVXPH� WKDW� GXULQJ� SUHOLPLQDU\� GHVLJQ� UHYLHZ� VHYHUDO�
LVVXHV�DUH�LGHQWLILHG�DV�IROORZV��
x� ,VVXH���±�3URSRVHG�WUHDWPHQWV�WR�YDOXH�IDLOXUHV�RI�DLU�

GDWD� V\VWHP� DLUVSHHG� GDWD� DUH� LGHQWLILHG� WR� EH�
LQDGHTXDWH� XQGHU� FRQGLWLRQV� RI� WUDQVLWLRQ� WR� WKH�
KRYHU�� $� UHYLVHG� WUHDWPHQW� LV� SURSRVHG� UHTXLULQJ� DQ�
DGDSWDWLRQ� WR� IOLJKW� FRQWURO� ODZ� WUDQVLWLRQ� FULWHULD� WR�
SURYLGH�DQ�LPSURYHG�IDXOW�WROHUDQFH�DJDLQVW�WKLV�IDXOW���

x� ,VVXH���±�9HULILFDWLRQ�DQG�YDOLGDWLRQ�RI�WKH�DFFXUDF\�
RI� WKH� VRIWZDUH� UHTXLUHPHQWV� UHODWLQJ� WR� GLVFUHWH�
LPSOHPHQWDWLRQ� RI� WKH� OHJDF\� DQDORJXH� FRQWURO� ODZV�
LV�LGHQWLILHG�WR�FRQWDLQ�VKRUWIDOOV�UHODWLQJ�WR�WKH�UHXVH�
RI� PRGHOOLQJ� IURP� WKH� SUHYLRXV� LPSOHPHQWDWLRQ��
$GGLWLRQDO�PRGHOOLQJ�RI� WKH�GLVFUHWH� LPSOHPHQWDWLRQ�
LV�YLHZHG�DV�UHTXLUHG�E\�WKH�DFTXLUHU��

7KHUH�DUH� WZR�PDLQ�RSWLRQV� IRU�SURYLGLQJ�FRQWUDFW�VFRSH�
IRU�WKH�ZRUN�WR�UHVROYH�XQIRUHVHHQ�LVVXHV�WKDW�DULVH��HLWKHU�
ZLWKLQ�WKH�RULJLQDO�FRQWUDFW��RU�WKURXJK�D�FRQWUDFW�FKDQJH��
%RWK�DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ�VXE�VHFWLRQV��

���� 5HVROXWLRQ�ZLWKLQ�&RQWUDFW�6FRSH�
5HVROXWLRQ�ZLWKLQ�WKH�FRQWUDFW�VFRSH�LV�HQWLUHO\�GHSHQGHQW�
RQ�WKH�VXSSOLHU�RSHQO\�DFNQRZOHGJLQJ�WKH�UHTXLUHPHQW�WR�
UHVROYH� WKH� LVVXH� DQG� SHUKDSV� GR� H[WUD� ZRUN�� +RZHYHU��
ZKHQ� SURILW� PDUJLQV� DUH� DW� ULVN�� DQG� WKHUH� LV� ULVN� RI�

VFKHGXOHV�EHLQJ�DIIHFWHG��LW�LV�QRW�XQFRPPRQ�IRU�VXSSOLHUV�
WR�DUJXH�ZRUN�LV�RXW�RI�VFRSH���
&RQVLGHU�WKH�WZR�LVVXHV�LGHQWLILHG�RXU�H[DPSOH��
x� ,VVXH� ��� 7KLV� WUHDWPHQW� LV� GHHPHG� LQ�VFRSH� RI�

FRQWUDFW�EHFDXVH�LW�ZDV�D�FRQWUDFWRU�RYHUVLJKW�GXULQJ�
WKH�FRQFHSWXDO�GHVLJQ�SURSRVDO��(YLGHQFH�LV�SURYLGHG�
FRPPHQVXUDWH� ZLWK� SUHYLRXVO\� LGHQWLILHG� DWWULEXWHV��
OLIHF\FOH�SURGXFWV�DQG�FRQVWUDLQWV��

x� ,VVXH����$FTXLUHU�DQG�VXSSOLHU�HQWHU� LQWR�FRQWUDFWXDO�
GLVSXWH� UHJDUGLQJ� WKH� SURYLVLRQ� RI� DGGLWLRQDO�
HYLGHQFH� PRGHOOLQJ� WKH� GLVFUHWH� LPSOHPHQWDWLRQ��
EHFDXVH� WKH� VXSSOLHU� FODLPV� WKHLU� OLPLWDWLRQV� LQ� WKH�
PRGHOOLQJ�DUH�WROHUDEOH��

2QH�ZD\�WR�DGGUHVV�,VVXH���LV�WR�PDNH�DEVROXWHO\�H[SOLFLW�
WKLV� UHTXLUHPHQW� IRU� OLPLWDWLRQV� WR� EH� UHVROYHG� WR� WKH�
VDWLVIDFWLRQ� RI� WKH� DFTXLUHU� WKURXJK� D� VWDWHPHQW� RI� ZRUN�
OLQH�LWHP��7KLV�OLQH�LWHP�FDQ�WKHQ�EH�FRVWHG�DQG�VXSSOLHUV�
ZLOO�EH�HPSRZHUHG�WR�UHVROYH�VXFK�LVVXHV��$Q�H[DPSOH�RI�
KRZ�WKLV�PLJKW�EH�DFKLHYHG�LV�DV�IROORZV��
,QWROHUDEOH�/LPLWDWLRQV�LQ�(YLGHQFH��&ODLPV�RU�$UFKLWHFWXUH�
:KHUH�WKH�>$FTXLUHU@¶V�FHUWLILFDWLRQ�HYDOXDWLRQ�HVWDEOLVKHV�WKDW�
WKH� >&RQWUDFWRU@� KDV� QRW� DFKLHYHG� WKH� UHTXLUHPHQWV� RI� WKH�
^UHIHUHQFH� DSSOLFDEOH� 625� DQG� 62:� FODXVHV� UHOHYDQW� WR�
DUFKLWHFWXUH��DUJXPHQW�DQG�HYLGHQFH`��RU�WKHUH�DUH�VKRUWIDOOV�LQ�
WKH� µ7ROHUDELOLW\� RI�/LPLWDWLRQV¶�RI� HYLGHQFH� YHUVXV� WKH� FULWHULD�
VSHFLILHG�E\�WKLV�FRQWUDFW��WKHQ�WKH�>&RQWUDFWRU@�VKDOO�XQGHUWDNH�
RQH�RU�PRUH�RI�WKH�IROORZLQJ�UHPHGLDWLRQ�DFWLRQV�WR�UHVROYH�WKH�
VKRUWIDOOV�WR�WKH�VDWLVIDFWLRQ�RI�WKH�FHUWLILFDWLRQ�DXWKRULW\��

x� HQJLQHHULQJ�FKDQJH�WR�DUFKLWHFWXUDO�FRQVWUDLQWV���
x� HQJLQHHULQJ�FKDQJH�WR�LPSOHPHQWDWLRQ�RI�DUFKLWHFWXUDO�

FRQVWUDLQWV��RU�
x� DGGLWLRQDO� DQDO\VLV�� YHULILFDWLRQ� DQG� YDOLGDWLRQ� E\�

IXUWKHU� RU� VXSSOHPHQWDU\� DSSOLFDWLRQ� RI� PHWKRGV� RU�
WHFKQLTXHV���

7KH�>&RQWUDFWRU@� VKDOO�DPHQG�DOO� UHOHYDQW�GHOLYHUDEOHV�SHU� WKH�
&'5/� WR� LQFRUSRUDWH� WKH� HQJLQHHULQJ� FKDQJHV� DQG� DGGLWLRQDO�
HYLGHQFH��

1RWH�WR�&RQWUDFWRUV�
7KH�DERYH�FODXVH�SURYLGHV�WKH�PHDQV�IRU�WKH�
FHUWLILFDWLRQ�DXWKRULW\�WR�DGGUHVV�VKRUWIDOOV�
DJDLQVW�DUFKLWHFWXUH��DUJXPHQW�DQG�HYLGHQFH�

H[SHFWDWLRQV��:KLOH�WKLV�FODXVH�PD\�EH�
LQWHUSUHWHG�WR�UHVXOW�LQ�XQERXQGHG�

SURJUDPPDWLF�ULVN�IRU�WKH�FRQWUDFWRU��WKH�LQWHQW�
LV�WR�IRFXV�ERWK�DFTXLUHU�DQG�FRQWUDFWRU�HIIRUWV�
DW�HVWDEOLVKLQJ�XQDPELJXRXV�FRQVHQVXV�GXULQJ�
WKH�WHQGHU�SURFHVV�DQG�FRQWUDFW�QHJRWLDWLRQV��
7KH�FRQWUDFWRU�VKRXOG�QRW�VLJQ�WKH�FRQWUDFW�LI�

WKH\�EHOLHYH�WKHUH�UHPDLQV�VXEVWDQWLDO�
XQFHUWDLQW\�UHJDUGLQJ�WKH�SURYLVLRQ�RI�HYLGHQFH�

DJDLQVW�WKH�IUDPHZRUN��DQG�LQVWHDG�UHTXHVW�
IXUWKHU�FODULILFDWLRQ�GXULQJ�FRQWUDFW�

QHJRWLDWLRQV��
7KH� DLP� RI� WKLV� DSSURDFK� LV� WR� HQVXUH� WKDW� WKH� WHQGHU�
SKDVHV� DQG� FRQWUDFW� QHJRWLDWLRQ� SKDVHV� KDYH�
V\VWHPDWLFDOO\� LGHQWLILHG�� GLVFORVHG� DQG� HYDOXDWHG� WKH�
LQWHQGHG� ERG\� RI� HYLGHQFH� DQG� WKDW� DOO� LQWROHUDEOH�
VKRUWIDOOV� KDYH� EHHQ� LQFOXGHG� ZLWKLQ� WKH� FRQWUDFW�� 7KXV�
WKH� H[DPSOH� FODXVHV� ZRXOG� RQO\� FRPH� LQWR� HIIHFW� LI� DQ�
LVVXH� UHPDLQV�� DQG� WKLV� ZRXOG� EH� OHVV� OLNHO\� DQG� OHVV�
VHULRXV�EHFDXVH� WKH�HYLGHQFH�SODQQLQJ�ZDV� V\VWHPDWLF� LQ�
WKH�ILUVW�SODFH��
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7KH� GUDZEDFN� WR� WKLV� DSSURDFK� LV� WKDW� VXSSOLHUV� PD\�
LQWHUSUHW� WKLV�DV�D�YHU\�ULVN\�VWDWHPHQW�RI�ZRUN� OLQH� LWHP�
DQG� FRVW� LW� FRPPHQVXUDWHO\��+RZHYHU� WKHUH� LV� D� SRVLWLYH�
WR� WKH� EHKDYLRXU� WKLV� JHQHUDWHV� IRU� WHQGHU� HYDOXDWLRQ�� ,I�
WKH�DFTXLUHU�HYDOXDWHV�WKH�FRVW�DWWULEXWLRQ�DJDLQVW�WKLV�OLQH�
LWHP�IURP�HDFK�WHQGHUHU��DQG�WKHUH�DUH�QRWDEOH�GLIIHUHQFHV�
LQ� WKH�FRVWLQJ�� WKHQ� WKH�DFTXLUHU�FDQ�XVH� WKLV� WR�HVWDEOLVK�
WKH�WHQGHUHUV�FRQILGHQFH�OHYHOV�LQ�WKHLU�RZQ�FRVW�HVWLPDWHV�
IRU� DFKLHYLQJ� DUFKLWHFWXUDO�� FODLPV� DQG� HYLGHQFH�
DVVXUDQFH�� 7KLV� LV� D� YHU\� XVHIXO� WRRO� GXULQJ� WHQGHU�
HYDOXDWLRQ�� DQG� VRPHWKLQJ� WKDW� LV� QRW� HDVLO\� JDXJHG� E\�
RWKHU� PHDQV�� (YHQ� LI� WKH� FODXVH� LV� UHPRYHG� GXULQJ�
FRQWUDFW� QHJRWLDWLRQV� GXH� WR� VXSSOLHU� FRQFHUQV�� LWV�
LQFOXVLRQ�GXULQJ�WKH�WHQGHU�SURFHVV�LV�H[WUHPHO\�UHYHDOLQJ�
DERXW�VXSSOLHU�FRQILGHQFH�LQ�WKHLU�SURSRVDOV�DQG�FRVWLQJ��

���� 5HVROXWLRQ�2XWVLGH�&RQWUDFW�6FRSH�
5HVROXWLRQ�RI�VKRUWIDOOV�RXWVLGH�WKH�FRQWUDFW�VFRSH�LV�HDV\�
IURP� WKH� SHUVSHFWLYH� RI� GHILQLQJ� WKH� VFRSH� RI� ZRUN�� DV�
XVXDOO\� WKH� DQDO\VLV� WR� GHWHUPLQH� WKDW� WKH� DUFKLWHFWXUDO�
FKDQJHV��GHVLJQ�FKDQJHV�RU�HYLGHQFH�VXSSOHPHQWDWLRQ�ZLOO�
EH� FOHDU� IURP� WKH� DQDO\VLV� GRQH� WR� GHPRQVWUDWH� LW� LV�
RXWVLGH� WKH� RULJLQDO� FRQWUDFW�� ,I� WKHUH� LV� FRQWLQJHQF\�
IXQGLQJ� WR� IXQG� WKH� FRQWUDFW� FKDQJH�� WKHQ� LW�ZLOO� DOVR�EH�
UHODWLYHO\�VWUDLJKWIRUZDUG�IRU�WKH�DFTXLUHU��
+RZHYHU��LI�FRQWLQJHQF\�IXQGLQJ�LV�QRW�DYDLODEOH�WKLV�LV�D�
YHU\�FKDOOHQJLQJ�SDWK�DV�LW�XVXDOO\�LQYROYHV�WKH�DOORFDWLRQ�
RI�DGGLWLRQDO�IXQGLQJ�WR�D�SURMHFW�IURP�*RYHUQPHQW��0RVW�
*RYHUQPHQW� FRPPLWWHHV� UHVSRQVLEOH� IRU� IXQGLQJ� RI�
PLOLWDU\�DYLDWLRQ� V\VWHP�DFTXLVLWLRQV�DUH�QRW� V\PSDWKHWLF�
WR� LVVXHV� WKDW� HPHUJH� ODWH� LQ� WKH� SURMHFW� OLIHF\FOH� ZKLFK�
ZHUH� QRW� IRUHFDVW� ZLWK� RULJLQDO� FRVWLQJ�� DOORFDWHG� DV�
FRQWLQJHQFLHV��RU�DUWLFXODWHG�DV�SURJUDP�ULVNV��
)RU�WKH�SXUSRVHV�RI�WKLV�SDSHU�� WKH�DSSURDFK�GHVFULEHG�DW�
6HFWLRQ�����LV�SUHIHUUHG�DW�OHDVW�DW�WKH�WHQGHU�SKDVH��VR�WKDW�
WKH� OLNHOLKRRG� RI� DGGLWLRQDO� RXW� RI� VFRSH� ZRUN� LV� ZHOO�
XQGHUVWRRG�GXULQJ�WKH�WHQGHU�SKDVH��DQG�PLQLPLVHG�LQ�WKH�
FRQWUDFW�SKDVH��

�� (YDOXDWLRQ�
$V� WKH� FRQFHSWV� LQWURGXFHG� LQ� WKLV� SDSHU� GLIIHU�
VXEVWDQWLDOO\�IURP�H[LVWLQJ�DSSURDFKHV��HYDOXDWLRQ�RI�WKHLU�
HIIHFWLYHQHVV� LV� UHTXLUHG�� +RZHYHU�� EHFDXVH� LW� LV� RIWHQ�
GLIILFXOW� WR�DSSO\�QRYHO�DSSURDFKHV�WR�UHDO�SURMHFWV�DW� WKH�
LQLWLDO� SURSRVDO� RI� WKHVH� DSSURDFKHV�� HYDOXDWLRQ� E\�
H[SHULPHQW� LV� QRW� VWUDLJKWIRUZDUG�� )RU� WKLV� UHDVRQ��
OLWHUDWXUH� >9DQ��@� UHJDUGLQJ� WKH� GHVLJQ� RI� VWXGLHV� IRU�
SDUWLFLSDWLYH� UHVHDUFK� ZDV� H[DPLQHG� WR� HVWDEOLVK� WKDW�
SUHOLPLQDU\� HYDOXDWLRQ� RI� WKH� FRQFHSWV� RXWOLQHG� LQ� WKLV�
SDSHU� ZDV� VXLWHG� WR� VXUYH\� TXHVWLRQQDLUH� RI� VXSSOLHUV��
DFTXLUHUV� DQG� UHODWHG� VWDNHKROGHU� DJHQFLHV� �H�J��
UHJXODWRUV���$�VHULHV�RI�WDUJHWHG�ZRUNVKRSV�LV�EHLQJ�XVHG�
WR�FRPSOHPHQW�WKH�VXUYH\�TXHVWLRQQDLUHV���

���� 'HVFULSWLRQ�RI�(YDOXDWLRQ�
$� GHWDLOHG� VXUYH\� TXHVWLRQQDLUH� ZDV� SUHSDUHG� XVLQJ� WKH�
SULQFLSOHV� IRU� TXHVWLRQQDLUH� GHVLJQ� IURP� >2SS��@� DQG�
>%$1��@�� 7KH� TXHVWLRQQDLUH� DVNHG� D� PL[� RI� RSHQ� DQG�
FORVHG� TXHVWLRQV� UHJDUGLQJ� WKH� FRQFHSWV� DQG� DSSOLFDWLRQ�
WKHUHRI� SUHVHQWHG� LQ� WKLV� SDSHU� DQG� WKH� VXSSRUWLQJ�
OLWHUDWXUH�� 7KH� TXHVWLRQQDLUH� ZDV� SURYLGHG� WR�

UHSUHVHQWDWLYHV� RI� D� UDQJH� RI� VXSSOLHU� DQG� DFTXLUHU�
DJHQFLHV�UHSUHVHQWLQJ�D�FURVV�VHFWLRQ�RI�WKH�IROORZLQJ��
x� 0LOLWDU\�5HJXODWRU\�&HUWLILFDWLRQ�$XWKRULWLHV�
x� 6XSSOLHU�&RQWUDFWRUV�
x� $FTXLUHU�$JHQFLHV�

R� $XVWUDOLDQ�±�'HIHQFH�0DWHULHO�2UJDQLVDWLRQ�
�� 6XVWDLQPHQW�6\VWHP�3URJUDP�2IILFHV�
�� $FTXLVLWLRQ�3URMHFWV�

R� 8QLWHG�.LQJGRP�0LQLVWU\�RI�'HIHQFH�
R� 8QLWHG�6WDWHV�$LU�)RUFH�
R� 'HIHQVH�&RQWUDFW�0DQDJHPHQW�$JHQF\�

x� &RQWUDFWRUV� WR� 'HIHQFH� �3URIHVVLRQDO� 6HUYLFH�
3URYLGHUV��

x� 6FLHQFH� DQG� 7HFKQRORJ\� 2UJDQLVDWLRQV� VXSSRUWLQJ�
'HIHQFH�$FTXLVLWLRQ�

���� 5HVXOWV�RI�(YDOXDWLRQ�
7KH� HYDOXDWLRQ� LV� RQ�JRLQJ�� KRZHYHU� DQDO\VLV� RI� UHVXOWV�
KDV� EHHQ� XQGHUWDNHQ� RQ� ��� FRPSOHWHG� VXUYH\V�� 7KH�
VXUYH\V� UHSUHVHQW� D� FURVV�VHFWLRQ� RI� WKH� DERYH� OLVWHG�
VWDNHKROGHUV� IURP� $XVWUDOLD�� &DQDGD�� 1HZ� =HDODQG�� WKH�
8QLWHG�.LQJGRP��DQG�WKH�8QLWHG�6WDWHV�RI�$PHULFD���7KH�
HYDOXDWLRQ�XQGHUWDNHQ�WR�GDWH�KDV�SURYLGHG�WKH�IROORZLQJ�
IHHGEDFN��
)UDPHZRUN�
x� $FTXLUHUV� DQG�&HUWLILFDWLRQ�$XWKRULWLHV� LQGLFDWHG� WKDW�

WKH� DSSURDFK� PD\� KDYH� KHOSHG� WR� DYRLG� VHYHUDO�
KLVWRULFDO� �DQG� FXUUHQW�� SURMHFW� LVVXHV� ZKHUH�
DUFKLWHFWXUDO� VDIHW\� VKRUWIDOOV� ZHUH� UHVSRQVLEOH� IRU�
SURMHFW� FDQFHOODWLRQ� RU� VLJQLILFDQW� SURMHFW� GHOD\V� DQG�
FRVW�LQFUHDVHV��+RZHYHU��WKH\�QRWHG�WKDW�FRUUHODWLRQ�LQ�
UHWURVSHFW�LV�HDVLHU�WKDQ�LQ�UHDOLW\��

x� 6RPH� UHVSRQGHQWV�ZHUH�GHWHUUHG�E\� WKH�QRWLRQ�RI� \HW�
DQRWKHU�DVVXUDQFH�IUDPHZRUN��ZKLOH�RWKHUV�QRWHG�WKDW�
FXUUHQW�DSSURDFKHV�KDG� OLPLWDWLRQV��DQG� WKLV�DSSURDFK�
VHHPV� FRPSDWLEOH� DQG� H[WHQGV� VRPH� FXUUHQW�
DSSURDFKHV��

x� 6RPH�UHVSRQGHQWV�ZHUH�GHWHUUHG�E\�WKH�FRPSOH[LW\�RI�
WKH� LQWHU�UHODWHG� DVVXUDQFH� FRQFHSWV� DQG� FRQWUDFWLQJ�
PHFKDQLVPV�� DOWKRXJK� VHYHUDO� RI� WKHVH� LQGLFDWHG� WKDW�
WKH� FRQFHSWV� ZHUH� OHVV� FRPSOH[� WKDQ� PDQ\� RI� WKH�
V\VWHPV� WR� ZKLFK� WKH\� ZRXOG� DSSO\�� 7KLV� ZRXOG�
SHUKDSV� SURYLGH� QDWXUDO� VHOHFWLRQ� RI� VXSSOLHUV� WKDW�
FRSH�ZLWK�FRPSOH[LW\��

x� 6RPH�UHVSRQGHQWV�ZHUH�SRVLWLYH�DERXW� WKH�FRQFHSW�RI�
GHIHQFHV� DQG� µFRQVWUDLQWV¶� DOWKRXJK� WKH\� KDG�
UHVHUYDWLRQV� WKDW� VXSSRUWLQJ�PHWKRGV� DV� \HW� ZRXOGQ¶W�
HQDEOH� WKHP� WR� PRGHO� WKH� UHODWLRQVKLSV� HIIHFWLYHO\��
([WHQVLRQ�WR�H[LVWLQJ�PHWKRGV�PLJKW�EH�UHTXLUHG��

x� 0DQ\� UHVSRQGHQWV� LQGLFDWHG� WKDW� WKH� µWROHUDELOLW\� RI�
OLPLWDWLRQV¶�FRQFHSW�DSSHDUHG�XVHIXO�LQ�WKDW�LW�SURYLGHV�
VRPH� LQKHUHQW� UXOHV� IRU� SURYLGLQJ� DQG� PHDVXULQJ�
VXSSOLHU� MXVWLILFDWLRQV�� 7KHUH� ZDV� VRPH� VXSSRUW� IRU�
GHYHORSLQJ� WKH� UXOHV� HYHQ� IXUWKHU�� DQG� SURYLGLQJ�
H[DPSOHV��

x� 7KH� PDMRULW\� RI� UHVSRQGHQWV� LQGLFDWHG� WKDW� RQH� RU�
PRUH�ZRUNHG�H[DPSOHV��RI�ERWK�D�WHQGHU�FRVWLQJ�EDVHG�
RQ� WKH� SURSRVHG� WHQGHU� FODXVHV�� DV� ZHOO� DV� RI�
LPSOHPHQWLQJ� WKH� XQGHUO\LQJ� $6$/�&6$/�(6$/�
IUDPHZRUNV� IURP� >50F��@� DQG� >5H0��@�� ZRXOG� EH�
EHQHILFLDO��
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7HQGHU�(YDOXDWLRQ�DQG�&RQWUDFW�1HJRWLDWLRQ�
x� $FTXLUHUV� DQG� VXSSOLHUV� LQGLFDWHG� WKDW� WKH� SURSRVHG�

DSSURDFK� GRHV� SURYLGH� SURGXFW� DQG� HYLGHQFH� IRFXV�
GXULQJ� WKH� WHQGHU� SKDVH� WKDW� DSSHDUV� EHQHILFLDO��
DOWKRXJK� XQWLO� WKH\� DFWXDOO\� DSSO\� LW�� WKLV� LV� RQO\�
VSHFXODWLRQ��

x� 7KHUH� ZDV� SRVLWLYH� UHVSRQVH� WR� NQRZOHGJH� RI�
DUFKLWHFWXUH� GXULQJ� WHQGHU� SURFHVVHV�� DOWKRXJK� VRPH�
VXSSOLHUV� ZHUH� FRQFHUQHG� DERXW� KRZ� WKH\� PLJKW�
SURJUHVV�WKHLU�GHVLJQ�SURFHVVHV�WR�WKDW�SRLQW� IRU�VRPH�
WHQGHUV��SDUWLFXODUO\�WKRVH�LQYROYLQJ�VXE�YHQGRUV��

&RQWUDFW�([HFXWLRQ�
x� 7KHUH� ZDV� FRQVHQVXV� WKDW� NQRZOHGJH� RI� DUFKLWHFWXUH�

DQG�NQRZOHGJH�RI�HYLGHQFH�DW�WHQGHU�ZRXOG�UHGXFH�WKH�
GLIILFXOW\�RI�FRQWUDFW�H[HFXWLRQ��

5LVN�(YDOXDWLRQ�
x� 5HJXODWRUV� DQG� RSHUDWLRQDO� UHSUHVHQWDWLYHV� LQGLFDWHG�

WKDW� NQRZOHGJH� RI� SURGXFW� EHKDYLRXUV� DQG� UHPDLQLQJ�
GHIHQFHV� ZRXOG� KHOS� ZLWK� SODQQLQJ� RSHUDWLRQDO�
WUHDWPHQWV�� DQG� ZLWK� GHYHORSLQJ� HPHUJHQF\�
SURFHGXUHV��

x� 5HJXODWRUV� LQGLFDWHG� WKDW� WKH\�ZHUH� VWLOO� XQFOHDU� KRZ�
HYLGHQFH�DVVXUDQFH� VKRUWIDOOV� FRUUHODWHG� WR� ULVNV�� DQG�
VXJJHVWHG� GHYHORSLQJ� WKH� IUDPHZRUN� IXUWKHU� WR�
DGGUHVV�ULVN�PHDVXUHPHQW��

&RVW�DQG�6FKHGXOH�
x� 6XSSOLHUV� H[SUHVVHG� UHVHUYDWLRQV� DERXW� EHLQJ� DEOH� WR�

UHVROYH� LVVXHV� WKH\� KDYHQ¶W� FRVWHG� ZLWKLQ� FRQWUDFW�
VFRSH�� DOWKRXJK� SUDLVHG� WKDW� WKH� XQGHUO\LQJ�
IUDPHZRUNV� ZRXOG� SRWHQWLDOO\� SURYLGH� LPSURYHG�
NQRZOHGJH� RI� SURGXFW� DQG� HYLGHQFH� UHTXLUHPHQWV�
GXULQJ� WHQGHU�SKDVHV�DQG� WKXV� UHGXFH� WKH�RSSRUWXQLW\�
IRU�LVVXH�UHVROXWLRQ�ZLWKLQ�FRQWUDFW��

x� 6RPH� VXSSOLHUV� DQG� DFTXLUHUV� H[SUHVVHG� FRQFHUQ� WKDW�
WKLV� ZRXOG� LQFUHDVH� WKH� FRVW� RI� WHQGHU� SURFHVVHV�� DQG�
SRWHQWLDOO\�GHWHU�VRPH�WHQGHUHUV��

x� 6RPH� VXSSOLHUV� KDG� UHVHUYDWLRQV� DERXW� WKH� SHUFHLYHG�
SDUDGLJP� VKLIW�� DQG� KRZ� WKH\� ZRXOG� FRVW� HIIHFWLYHO\�
HGXFDWH� WKHLU� VWDII� RQ� KRZ� WR� ZRUN� ZLWKLQ� VXFK� D�
IUDPHZRUN��

)XUWKHU� GLVWULEXWLRQ� WR� DQ� LQFUHDVHG� VDPSOH� VL]H� RI� WKH�
DIRUHPHQWLRQHG� RUJDQLVDWLRQV� LV� SUHVHQWO\� EHLQJ�
XQGHUWDNHQ�� )LQDO� UHVXOWV� ZLOO� EH� SXEOLVKHG� ZLWKLQ� WKH�
DIRUHPHQWLRQHG�3K'�WKHVLV��DQG�PD\�DOVR�EH�WDUJHWHG�IRU�
MRXUQDO�SXEOLFDWLRQ��

���� $QDO\VLV�RI�(YDOXDWLRQ�5HVXOWV�
$QDO\VLV�RI�WKH�VXUYH\V�UHFHLYHG�LQGLFDWHV�WKH�IROORZLQJ��
x� 7KHUH�LV�FRUUHODWLRQ�EHWZHHQ�WKH�UHVSRQGHQW�FRPPHQWV�

DQG� WKH� PRWLYDWLQJ� LVVXHV�� 7KLV� LQGLFDWHV� WKDW� WKH�
PRWLYDWLQJ�LVVXHV�DUH�SUREDEO\�YDOLG��

x� $� FURVV� VHFWLRQ� RI� SUHVFULSWLYH� YHUVXV� JRDO�EDVHG�
µZRUOG�YLHZV¶�ZHUH�HYLGHQW�LQ�UHVSRQVHV�WR�PRWLYDWLQJ�
LVVXHV� DQG� JHQHUDO� SULQFLSOHV� UHYHDOLQJ� WKDW� WKHUH� LV�
GLYHUVLW\� LQ� µZRUOG� YLHZV¶�� DOWKRXJK� WKH� UHVXOWV� GRQ¶W�
GLUHFWO\�VXJJHVW�D�UHVROXWLRQ��

x� 7KHUH� ZDV� QRW� GLUHFW� FRUUHODWLRQ� EHWZHHQ� µZRUOG�
YLHZV¶�DQG�SRVLWLRQ�QHJDWLYH�FRPPHQWV�LQGLFDWLQJ�WKDW�
WKHUH�DUH� LVVXHV�RI� µZRUOG�YLHZ¶��HGXFDWLRQ��SDUDGLJP�
VKDSLQJ��DQG�IUDPHZRUN�OLPLWDWLRQV�LQYROYHG��

x� 7KHUH�LV�FRUUHODWLRQ�EHWZHHQ�UHVSRQGHQW�FRPPHQWV�RQ�
IHDVLELOLW\�DQG�XVHIXOQHVV�DQG�WKH�JHQHUDO�SULQFLSOHV�RQ�
ZKLFK�WKH�IUDPHZRUN�LV�EDVHG��7KLV�LQGLFDWHV�WKDW� WKH�
JHQHUDO� SULQFLSOHV� PD\� EH� ZLGHO\� DJUHHDEOH�� HYHQ� LI�
WKHLU�RSLQLRQV�RQ�WKH�LPSOHPHQWDWLRQ�GLIIHU���

x� 6XSSOLHUV� IRFXVVHG� VWURQJO\� RQ� FRVW� DQG� VFKHGXOH�
LPSOLFDWLRQV�� DQG� FRPSHWLWLYHQHVV� ZLWK� UHVSHFW� WR�
RWKHU�VXSSOLHUV��7KH�OHYHO�RI�NQRZOHGJH�RQ�WKH�WRSLF�RI�
VDIHW\� DVVXUDQFH� YDULHG� VXEVWDQWLDOO\� EHWZHHQ�
VXSSOLHUV��DFTXLUHUV�DQG�UHJXODWRUV��

x� :KLOH� VXSSOLHU� VHQWLPHQW� ZDV� WKDW� UHJXODWLRQV� DUH�
DOUHDG\� WRR� FRQVWUDLQLQJ� IRU� WKHLU� EXVLQHVVHV� WR� EH�
LQQRYDWLQJ�� WKHUH� ZDV� DFNQRZOHGJHPHQW� RI� WKH�
SUREOHPV�ZLWK�WKH�FXUUHQW�DSSURDFKHV�WR�DVVXUDQFH��

x� $FTXLUHUV� IRFXVVHG� RQ� VXFFHVVIXO� WHQGHU� SURFHVVHV�
OHDGLQJ� WR�VXFFHVVIXO�FRQWUDFW�H[HFXWLRQ��7KH� OHYHO�RI�
NQRZOHGJH� RQ� WKH� WRSLF� RI� VDIHW\� DVVXUDQFH� YDULHG�
VXEVWDQWLDOO\�EHWZHHQ�DFTXLUHUV�DQG�UHJXODWRUV���

x� 9LHZV�RI� VDIHW\� DQG� ULVN�YDULHG�EHWZHHQ� UHVSRQGHQWV�
DQG�ZDUUDQWV�IXUWKHU�FODULILFDWLRQ��

,W� LV� KRSHG� WKDW� WKURXJK� WKH� RQ�JRLQJ� FRQGXFW� RI� WKH�
HYDOXDWLRQ��DQG�SXEOLVKLQJ�RI�UHVXOWV��WKDW�FRQVLGHUDWLRQ�EH�
JLYHQ� WR� DSSO\� WKHVH� FRQFHSWV� WR� D� UHDO� ZRUOG� V\VWHP�
DFTXLVLWLRQ�� 7KLV� ZRXOG� RYHUFRPH� WKH� OLPLWDWLRQV� RI� WKH�
FRQVWUXFWHG�HQYLURQPHQW�RI�D�VXUYH\�DQG�ZRUNVKRS��

�� &RQFOXVLRQ�
7KLV�SDSHU�KDV�H[DPLQHG�IDFWRUV�DIIHFWLQJ�WKH�SURYLVLRQ�RI�
VDIHW\� DVVXUDQFH� HYLGHQFH� IRU� PLOLWDU\� DYLDWLRQ� VRIWZDUH�
V\VWHP� FRQWUDFWV� LQFOXGLQJ� WKH� LPSDFW� RI� WKH� VWDQGDUGV�
SDUDGLJP�� LQWHJUDWLRQ� RI� WKH� VWDQGDUG� ZLWK� WKH� FRQWUDFW�
OLIHF\FOH�� HQIRUFHPHQW� RI� GHVLJQ� UHTXLUHPHQWV�� REWDLQLQJ�
RI� DVVXUDQFH� HYLGHQFH� DQG� UHVROXWLRQ� RI� VKRUWIDOOV� LQ�
SURGXFW�DQG�HYLGHQFH��
$FTXLUHU��DQG�UHJXODWRU��FHUWDLQW\�LQ�WKH�VRIWZDUH�V\VWHPV�
EHKDYLRXUV� DQG� IDXOW� WROHUDQFH�� WKH� LQKHUHQW� DUJXPHQW� LQ�
WKH�FODLPV�DQG�IUDPHZRUN�XVHG�WR�UHODWH�HYLGHQFH�WR�VDIHW\�
REMHFWLYHV�� DQG� WKH� DSSURDFK� XVHG� IRU� LGHQWLI\LQJ��
DQDO\VLQJ�DQG�HYDOXDWLQJ� WKH� WROHUDELOLW\�RI� OLPLWDWLRQV� LQ�
HYLGHQFH� DUH� LGHQWLILHG� DV� SDUWLFXODUO\� LPSRUWDQW�� 7KH�
LPSDFW� RI� XQFHUWDLQW\� LQ� WKHVH� WRSLFV� DW� WKH� WLPH� RI�
FRQWUDFW� VLJQDWXUH�KDV�EHHQ�H[DPLQHG�ZLWK� UHVSHFW� WR� WKH�
SRWHQWLDO� IRU� D� VXFFHVVIXO� FRQWUDFWXDO� RXWFRPH��
$SSURDFKHV�KDYH�EHHQ�SURSRVHG�IRU�REWDLQLQJ�DVVXUDQFHV�
DQG�ERXQGLQJ�XQFHUWDLQW\�E\�SUH�FRQWUDFW�DQG� WKURXJKRXW�
WKH�FRQWUDFW��$Q�H[DPSOH�ZDV�XVHG�WR�LOOXVWUDWH�WKH�EHQHILW�
LQ�WKH�DSSURDFK��
2EVHUYDWLRQV�RQ�SUHOLPLQDU\�HYDOXDWLRQ�UHVXOWV�FRQGXFWHG�
ZLWK� UHVSHFW� WR� D� IUDPHZRUN� EDVHG� RQ� WKHVH� FHUWDLQW\�
PRWLYDWRUV�KDYH�EHHQ�SUHVHQWHG�WR�SURYLGH�VXSSRUW�WR�WKHLU�
YDOLGLW\� LQ� LQGXVWULDO� SUDFWLFH�� %DVHG� RQ� WKHVH� LQLWLDO�
REVHUYDWLRQV�� IXUWKHU� HYDOXDWLRQ� LQ� LQGXVWU\� DQG� DFTXLUHU�
FRPPXQLWLHV�LV�UHFRPPHQGHG��

��� 5HIHUHQFHV�
>��&)5��@� 7LWOH� ��� $HURQDXWLFDO� DQG� 6SDFH�� &RGH� RI�

)HGHUDO� 5HJXODWLRQV� &KDSWHU� ,� )HGHUDO� $YLDWLRQ�
$GPLQLVWUDWLRQ�� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ��
6XEFKDSWHU� &� ±� $LUFUDIW�� 3DUW� ��� $LUZRUWKLQHVV�
6WDQGDUGV��7UDQVSRUW�&DWHJRU\�$LUSODQHV�
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>$&�������@� )HGHUDO�$YLDWLRQ� $GPLQLVWUDWLRQ�� $GYLVRU\�
&LUFXODU�� $&���������$� 6\VWHP� 'HVLJQ� DQG�
$QDO\VLV�����-XQ�������

>%$1��@� '�5�� %HUGLH�� -�)�� $QGHUVRQ�� 0�$�� 1LHEXKU��
4XHVWLRQQDLUHV�� 'HVLJQ� DQG� 8VH�� 6HFRQG� (GLWLRQ��
7KH� 6FDUHFURZ� 3UHVV�� ,QF�� 0HWXFKHQ�� 1�-�� 86$��
������

>'2���%@� 57&$� ,QF��� 57&$�'2����%�� 6RIWZDUH�
&RQVLGHUDWLRQV� LQ�$LUERUQH�6\VWHPV�DQG�(TXLSPHQW�
&HUWLILFDWLRQ��:DVKLQJWRQ�'�&���57&$�,QF���������

>-70��@� '�� -DFNVRQ�� 0�� 7KRPDV�� /� 0LOOHW�� (GLWRUV��
6RIWZDUH� IRU� 'HSHQGDEOH� 6\VWHPV�� 6XIILFLHQW�
(YLGHQFH"�� &RPPLWWHH� RI� &HUWLILDEO\� 'HSHQGDEOH�
6RIWZDUH� 6\VWHPV�� 1DWLRQDO� 5HVHDUFK� &RXQFLO��
1DWLRQDO�$FDGHP\�RI�6FLHQFHV��86$��������

>.HO��@� 7�3�� .HOO\�� $UJXLQJ� 6DIHW\� ±� $� 6\VWHPDWLF�
$SSURDFK� WR� 0DQDJLQJ� 6DIHW\� &DVHV�� 3K'� 7KHVLV��
'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFH�� 8QLYHUVLW\� RI�
<RUN��������

>.H0��@�7�3��.HOO\��-��0F'HUPLG��6DIHW\�&DVH�3DWWHUQV�
±� 5HXVLQJ� 6XFFHVVIXO� $UJXPHQWV�� 5ROOV�5R\FH�
6\VWHPV� DQG� 6RIWZDUH� (QJLQHHULQJ�� 8QLYHUVLW\�
7HFKQRORJ\� &HQWUH�� 'HSDUWPHQW� RI� &RPSXWHU�
6FLHQFH�� 8QLYHUVLW\� RI� <RUN�� +HVOLQJWRQ�� <RUN��
������

>0F'��@� -�$�� 0F'HUPLG�� 5LVN�� 8QFHUWDLQW\�� 6RIWZDUH�
DQG�3URIHVVLRQDO�(WKLFV�����$XJXVW�������

>0F.��@� -�� 0F'HUPLG�� 7�� .HOO\�� 6RIWZDUH� LQ� 6DIHW\�
&ULWLFDO� 6\VWHPV�� $FKLHYHPHQW� DQG� 3UHGLFWLRQ��
1XFOHDU�)XWXUH��9ROXPH�����1R������������

>0F5��@� -�� 0F'HUPLG�� $�� 5DH�� *RDO�%DVHG� 6DIHW\�
6WDQGDUGV�� 3URPLVHV� DQG� 3LWIDOOV�� SUHVHQWHG� DW� WKH�
6DIHW\� &ULWLFDO� 6\VWHPV� 6\PSRVLXP�� 6SULQJHU��
%ULVWRO��)HEUXDU\��������

>176��@� 1DWLRQDO� 7UDQVSRUWDWLRQ� 6DIHW\� %RDUG�� 6DIHW\�
5HSRUW� RQ� WKH� 7UHDWPHQW� RI� 6DIHW\�&ULWLFDO� 6\VWHPV�
LQ� 7UDQVSRUW� $LUSODQHV�� 6DIHW\� 5HSRUW� 176%�65�
�������:DVKLQJWRQ��'�&���86$��������

>2SS��@� $�1�� 2SSHQKHLP�� 4XHVWLRQQDLUH� 'HVLJQ��
,QWHUYLHZLQJ� DQG� $WWLWXGH� 0HDVXUHPHQW�� 1HZ�
(GLWLRQ��&RQWLQXXP��/RQGRQ��*UHDW�%ULWDLQ��������

>5HL��@� '�:�� 5HLQKDUGW�� &RQVLGHUDWLRQV� LQ� WKH�
3UHIHUHQFH� IRU� DQG� $SSOLFDWLRQ� RI� 57&$�'2����%�
LQ� WKH� $XVWUDOLDQ� 0LOLWDU\� $YLRQLFV� &RQWH[W��
SUHVHQWHG� DW� WKH� $XVWUDOLDQ� 6DIHW\� &ULWLFDO� 6\VWHPV�
$VVRFLDWLRQ�&RQIHUHQFH��$XJ������

>5H0��@� '�:�� 5HLQKDUGW�� -�$�� 0F'HUPLG�� $VVXULQJ�
$JDLQVW� 6\VWHPDWLF� )DXOWV� 8VLQJ� $UFKLWHFWXUH� DQG�
)DXOW� 7ROHUDQFH� LQ� $YLDWLRQ� 6\VWHPV�� SUHVHQWHG� DW�
WKH� ,PSURYLQJ� 6\VWHPV� DQG� 6RIWZDUH� (QJLQHHULQJ�
&RQIHUHQFH��,66(&���$XJ�������

>5H0��@� '�:�� 5HLQKDUGW�� -�$�� 0F'HUPLG�� &RQWUDFWLQJ�
IRU� $UFKLWHFWXUDO�� &ODLPV�� DQG� (YLGHQFH� $VVXUDQFH�
IRU� 0LOLWDU\� $YLDWLRQ� 6\VWHPV�� 'HSDUWPHQWDO�
7HFKQLFDO�5HSRUW��'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��
8QLYHUVLW\�RI�<RUN��2FW�������

>50F��@� '�:� 5HLQKDUGW�� -�$�� 0F'HUPLG�� $VVXUDQFH� RI�
&ODLPV� DQG� (YLGHQFH� IRU� $YLDWLRQ� 6\VWHPV��
SUHVHQWHG�DW�WKH��WK�,(7�&RQIHUHQFH��2FW�������

>66(,��@� 5�� +DZNLQV�� -�� 0F'HUPLG�� 6RIWZDUH� 6\VWHPV�
(QJLQHHULQJ� ,QLWLDWLYH�� 66(,�75����������6RIWZDUH�
6DIHW\� (YLGHQFH� 6HOHFWLRQ� DQG� $VVXUDQFH�� ,VVXH� ���
8QLYHUVLW\�RI�<RUN��2FWREHU�������

>9DQ��@� $�+�� 9DQ� 'H� 9DQ�� (QJDJHG� 6FKRODUVKLS�� $�
*XLGH� IRU� 2UJDQL]DWLRQDO� DQG� 6RFLDO� 5HVHDUFK��
2[IRUG� 8QLYHUVLW\� 3UHVV�� 2[IRUG�� *UHDW� %ULWDLQ��
������

>:HD��@� 5�$�� :HDYHU�� 7KH� 6DIHW\� RI� 6RIWZDUH� ±�
&RQVWUXFWLQJ�DQG�$VVXULQJ�$UJXPHQWV��3K'�7KHVLV��
'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFH�� 8QLYHUVLW\� RI�
<RUN��������
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