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6XPPDU\
7KLV�SDSHU�H[SORUHV�WKH�XVH�RI�WKH�+XPDQ�6\VWHP�SURFHVV��+6��PRGHO�LQ�PDQDJLQJ�WKHKXPDQ�UHODWHG�ULVN�LQ�FRPSOH[�V\VWHPV���7KH�+6�PRGHO�LV�D�SURSRVHG�,62�3XEOLFO\$YDLODEOH�6SHFLILFDWLRQ��3$6��>,62�3$6�WED�����@�$�VSHFLILFDWLRQ�IRU�WKH�SURFHVV�DVVHVVPHQWRI�KXPDQ�V\VWHP�LVVXHV���,W�SUHVHQWV�D�YLHZ�RI�WKH�V\VWHP�OLIH�F\FOH�ZLWK�DQ�HPSKDVLV�RQ�WKHLGHQWLILFDWLRQ�DQG�KDQGOLQJ�RI�LVVXHV�UHODWHG�WR�SHRSOH��XVHUV�DQG�RWKHU�VWDNHKROGHUV����7KHPRGHO�LV�IRFXVHG�RQ�V\VWHP�DFTXLVLWLRQ�DQG�RSHUDWLRQ�EXW�LQFOXGHV�SURFHVVHV�UHODWHG�WR+XPDQ�5HVRXUFHV��H�J��VHOHFWLRQ�DQG�WUDLQLQJ����,W�LV�LQWHQGHG�IRU�XVH�LQ�SURFHVV�DVVHVVPHQWDQG�LPSURYHPHQW��EXW�FRXOG�DOVR�VXSSRUW�SODQQLQJ�DQG�WKH�DVVHVVPHQW�RI�FRPSHWHQFH���$SURFHVV�DVVHVVPHQW�DSSURDFK�WR�,(&�������>,(&�����������@�KDV�EHHQ�SURSRVHG�IRUVRIWZDUH�UHODWHG�SURFHVVHV�>%HQHGLNWVVRQ�HW�DO ����@��DQG�LV�UHFRPPHQGHG�KHUH�DV�DYDOLGDWHG�PHDQV�RI�DVVHVVLQJ�RUJDQLVDWLRQDO�FDSDELOLW\�WR�GHOLYHU�V\VWHPV�LQ�D�XVHU�FHQWUHGPDQQHU���7KH�UHODWLRQVKLS�EHWZHHQ�WKH�SURFHVVHV�LQ�WKH�+6�PRGHO�DQG�WKRVH�UHTXLUHG�E\+HDOWK�DQG�6DIHW\�LV�GLVFXVVHG���7KH�+6�PRGHO�LV�DOVR�SURSRVHG�DV�D�PHDQV�RI�DGGUHVVLQJFRPSOLDQFH�ZLWK�5HJXODWLRQV�DFURVV�VHFWRUV�LQ�D�FRQVLVWHQW�ZD\�7KH�SDSHU�LV�RQH�RI�D�VHULHV�RI�ZKLWH�SDSHUV��WKH�DLP�LV�WR�VHW�RXW�WRSLFV�WKDW�KDYH�UHFHLYHGFRQVLGHUDEOH�GLVFXVVLRQ�ZLWKLQ�D�VPDOO�JURXS�ZKHUH�LW�LV�FRQVLGHUHG�WKDW�D�ZLGHUGLVWULEXWLRQ�ZRXOG�EH�XVHIXO���$V�VXFK��WKH�PDWHULDO�LV�QRW�VSHFXODWLYH��EXW�LW�LV�UHFRJQLVHGWKDW�LW�VHWV�RXW�WR�EH�FRQWURYHUVLDO���,Q�WKH�FDVH�RI�WKLV�SDSHU��LW�LV�FRQVLGHUHG�WKDW�WKH�SURFHVV�EDVHG�DSSURDFK�RIIHUV�D�VLJQLILFDQW�RSSRUWXQLW\�WR�VDIHW\�DVVXUDQFH��DGYRFDF\�RI�WKLVDSSURDFK�LV�QRW�LQWHQGHG�WR�LPSO\�WKDW�WKH�RWKHU�DSSURDFKHV�FRQWUDVWHG�DUH�LQDGHTXDWH�3DUW�RI�WKH�DXWKRUV
�ZRUN�ZDV�FDUULHG�RXW�XQGHU�SURMHFWV�IRU�WKH�(XURSHDQ�&RPPLVVLRQ�DQGWKH�8.�0LQLVWU\�RI�'HIHQFH��7KH�VXSSRUW�RI�WKHVH�ERGLHV�LV�JUDWHIXOO\�DFNQRZOHGJHG��7KHRSLQLRQV�H[SUHVVHG�LQ�WKLV�SDSHU�DUH�WKH�DXWKRUV
�RZQ�DQG�QRW�WKRVH�RI�/OR\G
V�5HJLVWHU�
$XWKRUV��%ULDQ�6KHUZRRG�-RQHV��3URFHVV��-RQDWKDQ�(DUWK\��/OR\G
V�5HJLVWHU�RI�6KLSSLQJ�'DWH��6HSW���9HUVLRQ�1XPEHU�Y�
9HUVLRQ�KLVWRU\6HSW������1HZ�'RFXPHQW�LVVXHG
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�� ,QWURGXFWLRQ
7KLV�SDSHU�GHVFULEHV�UHFHQW�ZRUN�RQ�SURFHVV�EDVHG�DSSURDFKHV�WR�DVVXUDQFH�RI�V\VWHPSURSHUWLHV��LQFOXGLQJ�EXW�QRW�H[FOXVLYHO\��VDIHW\��DQG�VLWXDWHV�WKHVH�DSSURDFKHV�LQ�WKHFRQWH[W�RI�VDIHW\�DVVXUDQFH���7KH�WKHVLV�LV�WKDW�SURFHVV�EDVHG�DSSURDFKHV�KDYH�D�NH\�UROH�EXW�QRW�DQ�H[FOXVLYH�RQH��LQ�SURYLGLQJ�DVVXUDQFH�RI�VDIHW\�UHODWHG�RU�VDIHW\�FULWLFDO�V\VWHPV�7KH�IRFXV�LV�RQ�WKH�KXPDQ�UHODWHG�ULVN�LQ�FRPSOH[�V\VWHPV���$�V\VWHP�LV�FRQVLGHUHG�DV�DZRUN�V\VWHP��UDWKHU�WKDQ�D�SLHFH�RI�HTXLSPHQW���,62������>,62����������@�GHILQHV�D�ZRUNV\VWHP�DV �D�FRPELQDWLRQ�RI�SHRSOH�DQG�ZRUNLQJ�HTXLSPHQW��DFWLQJ�WRJHWKHU�LQ�WKH�ZRUNSURFHVV��WR�SHUIRUP�WKH�ZRUN�WDVN��DW�WKH�ZRUN�VSDFH��LQ�WKH�ZRUN�HQYLURQPHQW��XQGHU�WKHFRQGLWLRQV�LPSRVHG�E\�WKH�ZRUN�WDVN����)URP�WKLV�SRLQW�RI�YLHZ�WKH�DXWKRUV�FRQWHQG�WKDWKXPDQ�UHODWHG�ULVNV�DUH�WKH�PDMRU�V\VWHP�ULVNV���7KH�SDSHU�KDV�D�VWURQJ�HPSKDVLV�RQ�WKHQHHG�WR�LQWHJUDWH�DVVXUDQFH�RI�KXPDQ�V\VWHP��+6��LVVXHV�ZLWK�RWKHU�HQJLQHHULQJ�DFWLYLWLHV�7KH�DLP�RI�WKH�ZRUN�GLVFXVVHG�LV�WR�DFKLHYH�
TXDOLW\�LQ�XVH
��FROORTXLDOO\�UHIHUUHG�WR�LQ�WKLVSDSHU�DV�RSHUDELOLW\���4XDOLW\�LQ�XVH�LV�GHILQHG�>,62����������@�DV��WKH�FDSDELOLW\�RI�D�V\VWHPWR�HQDEOH�VSHFLILHG�XVHUV�WR�DFKLHYH�VSHFLILHG�JRDOV�ZLWK�HIIHFWLYHQHVV��SURGXFWLYLW\��VDIHW\DQG�VDWLVIDFWLRQ�LQ�VSHFLILHG�FRQWH[WV�RI�XVH��7KH�SDSHU�GLVFXVVHV�WKH�QDWXUH�RI�VDIHW\�DVVXUDQFH��WKH�W\SHV�RI�LQGLFDWRU�WKDW�PLJKW�EHXVHG��DQG�WKHLU�VWUHQJWKV�DQG�ZHDNQHVVHV���,Q�SDUWLFXODU��LQGLFDWRUV�DUH�H[DPLQHG�ZLWKUHVSHFW�WR�WKH�H[WHQW�WR�ZKLFK�WKH\�DUH�OHDG�LQGLFDWRUV��L�H��WKH\�SUHGLFW�SUREOHPV��DVRSSRVHG�WR�D�ODJJHG�LQGLFDWRU��ZKHUH�ZH�DUH�ZLVH�DIWHU�WKH�HYHQW�7KH�EDVLFV�RI�WKH�SURFHVV�EDVHG�DSSURDFK�DUH�WKHQ�GHVFULEHG��ZLWK�DQ�RXWOLQH�RI�LWV�SRWHQWLDOUROH�LQ�VDIHW\�DVVXUDQFH���7KH�VFRSH�DQG�QDWXUH�RI�D�SURFHVV�PRGHO�WR�HQFRPSDVV�KXPDQ�V\VWHP��+6��LVVXHV�LV�SUHVHQWHG��WRJHWKHU�ZLWK�WKH�EDFNJURXQG�LQ�SURFHVV�EDVHGGHYHORSPHQWV�LQ�V\VWHP�DQG�VRIWZDUH�HQJLQHHULQJ�DQG�WKHLU�DSSOLFDWLRQ�WR�VDIHW\�FULWLFDOV\VWHPV�3URFHVV�EDVHG�DSSURDFKHV�DUH�WKHQ�GLVFXVVHG�LQ�UHODWLRQ�WR�RWKHU�W\SHV�RI�LQGLFDWRU�WKDW�DUHXVHG�LQ�VDIHW\�DVVXUDQFH�7KH�SDSHU�GUDZV�FRQFOXVLRQV�FRQFHUQLQJ�WKH�XVH�RI�D�SURFHVV�EDVHG�DSSURDFK���,QSDUWLFXODU��LW�FRQFOXGHV�WKDW�D�SURFHVV�EDVH�DSSURDFK�KDV�WKH�SRWHQWLDO�WR�EHFRPH�WKHPDLQVWUHDP�DSSURDFK�WR�VDIHW\�DVVXUDQFH�DV�UHJDUGV�KXPDQ�DVSHFWV�RI�V\VWHPV��DQGSRVVLEO\�IRU�DOO�DVSHFWV��WKRXJK�WKLV�JRHV�EH\RQG�WKH�VFRSH�RI�WKH�SDSHU��
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�� 6DIHW\�DVVXUDQFH�DV�SUHGLFWLRQ
7XUQHU�>7XUQHU�����@�ZDV�RQH�RI�WKH�ILUVW�WR�WU\�DQG�LGHQWLI\�LQGLFDWRUV�WKDW�PLJKW�SUHGLFWPDQ�PDGH�GLVDVWHUV���+H�SURSRVHG�WKH�LGHD�RI�DQ�
LQFXEDWLRQ�SHULRG
�SULRU�WR�D�GLVDVWHU��DQGWKDW�WKH�FKDUDFWHULVWLFV�RI�DQ�LQFXEDWLRQ�SHULRG�FRXOG�EH�LGHQWLILHG���7KH�LGHQWLILFDWLRQ�RI�WKHFKDUDFWHULVWLFV�RI�SRWHQWLDO�GLVDVWHU��RU�OLNHO\�VXFFHVV��KDV�RFFXSLHG�PDQ\�PLQGV�VLQFH�/HDG��UDWKHU�WKDQ�ODJJHG��LQGLFDWRUV�DUH�YLWDO�WR�VDIHW\�DVVXUDQFH���$�UDQJH�RI�GLYHUVHLQGLFDWRUV�ZLOO�SUREDEO\�DOZD\V�EH�UHTXLUHG���6RPH�FDQGLGDWH�LQGLFDWRUV�DUH�x 7KH�
WKUHH�3
V
�RI�3URGXFW��3HUIRUPDQFH�DQG�3URFHVV�FKDUDFWHULVWLFV�x &RPSOLDQFH�ZLWK�5HJXODWLRQV�x 7KH�H[WHQW�WR�ZKLFK�EHVW�SUDFWLFH�PHWKRGV�DUH�EHLQJ�IROORZHG�x 2UJDQLVDWLRQDO�FKDUDFWHULVWLFV�VXFK�DV�VDIHW\�FXOWXUH�x 7KH�YLJRXU��DQG�ULJRXU��RI�ULVN�PDQDJHPHQW�x 7KH�TXDOLW\�RI�GHVLJQ�GHFLVLRQ�PDNLQJ�7KH�PHULWV�RI�SURFHVV�RYHU�WKH�RWKHU�3
V�RI�SURGXFW�DQG�SHUIRUPDQFH�DUH�FOHDU���6SHFLILFDWLRQDQG�DVVXUDQFH�RI�SURGXFW�FKDUDFWHULVWLFV�ZLOO�DOZD\V�ODJ�EHKLQG�QHZ�WHFKQRORJ\��FDQQRWFRQVLGHU�V\VWHP�OHYHO�HIIHFWV�EH\RQG�WKH�LWHP�RI�HTXLSPHQW��DQG�DUH�VHQVLWLYH�WR�WKH�FRQWH[WRI�XVH���3HUIRUPDQFH�LV�LQHYLWDEO\�D�ODJJHG�LQGLFDWRU���&RPSOLDQFH�ZLWK�5HJXODWLRQV�LVFOHDUO\�QHFHVVDU\��EXW�RIIHUV�QR�DVVXUDQFH�RI�EHLQJ�VXIILFLHQW���)XUWKHUPRUH��WKH�PRYH�WRRSHQ�WH[WXUHG�5HJXODWLRQ�PDNHV�DVVXUDQFH�PRUH�MXGJPHQWDO���7KH�RWKHU�LQGLFDWRUV�OLVWHGDERYH�DUH�ZLGHO\�XVHG�LQ�GD\�WR�GD\�SURMHFW�ZRUNLQJ��EXW�SUHVHQW�GLIILFXOWLHV�LQ�SURYLGLQJDVVXUDQFH�
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�� 7KH�SURFHVV�EDVHG�DSSURDFK�DQG�LWV�SRWHQWLDO
7KH�DWWUDFWLRQ�RI�D�SURFHVV�EDVHG�DSSURDFK�WR�VDIHW\�DVVXUDQFH�OLHV�LQ�WKH�SRWHQWLDO�IRU�OHDGLQGLFDWRUV���7KH�ZRUN��OHG�E\�WKH�VRIWZDUH�FRPPXQLW\��RQ�GHILQLQJ�SURFHVV�LQ�D�ZD\�WKDWFDQ�EH�PHDVXUHG�FDQ�HQDEOH�WKLV�SRWHQWLDO�WR�EH�UHDOLVHG���7KLV�VHFWLRQ�GHVFULEHV�WKH�SURFHVV�EDVH�DSSURDFK�DQG�VXPPDULVHV�WKH�+XPDQ�6\VWHP��+6��PRGHO��EHLQJ�GHYHORSHG�DV�,623$6�WED�$�VSHFLILFDWLRQ�IRU�WKH�SURFHVV�DVVHVVPHQW�RI�KXPDQ�V\VWHP�LVVXHV �,62�3$6�
+6
���,W�WKHQ�GLVFXVVHV�WKH�VFRSH�RI�WKH�+6�PRGHO�LQ�UHODWLRQ�WR�WKH�GHPDQGV�RI�VDIHW\�DVVXUDQFHIRU�KXPDQ�UHODWHG�ULVNV�
��� 7KH�SURFHVV�EDVHG�DSSURDFK3URFHVVHV�DUH�GHILQHG�DW�WKH�OHYHO�RI�ZKDW�LV�GRQH�WR�GHYHORS�DQG�RSHUDWH�D�V\VWHP���7KH\DUH�VSHFLILHG�WKURXJK�PHWKRGV��WHFKQLTXHV��ZRUN�LQVWUXFWLRQV��HWF���$�SURFHVV�KDV�D�SXUSRVHDQG�IXOILOV�D�EXVLQHVV�UHTXLUHPHQW���$�WHFKQLFDO�RU�PDQDJHPHQW�WDVN�WKDW�FRQWULEXWHV�WR�WKHFUHDWLRQ�RI�WKH�RXWSXW��ZRUN�SURGXFWV��RI�D�SURFHVV�RU�HQKDQFHV�WKH�FDSDELOLW\�RI�D�SURFHVV�LVFDOOHG�DQ�DFWLYLW\�RU�D�SUDFWLFH���7KH�HOHPHQWV�RI�WKH�IRUPDW�XVHG�WR�GHVFULEH�SURFHVVHV�LQ,62�������>,62�75�������������@�DUH�OLVWHG�LQ�7DEOH�����7KHVH�KDYH�EHHQ�IROORZHG�LQ�,62�75������+XPDQ�FHQWUHG�OLIHF\FOH�SURFHVV�GHVFULSWLRQV >,62�75�����������@�DQG�LQ�,62�3$6
+6
�>,62�3$6�WED�����@�1DPH 'HVFULSWLRQ�RI�FRPSRQHQW3URFHVV�QXPEHU )RU�SUHFLVH�UHIHUHQFH3URFHVV�QDPH 6XPPDU\�RI�WKH�SURFHVV3XUSRVH�RI�SURFHVV :KDW�LV�GRQH�E\�WKH�SURFHVV2XWFRPH :K\�LW�LV�GRQH��WKH�UHVXOW�RI�VXFFHVVIXO�DSSOLFDWLRQ�RI�DSURFHVV3UDFWLFHV :KDW�LV�GRQH�WR�IXOILO�WKH�SXUSRVH3UDFWLFH�QXPEHU )RU�SUHFLVH�UHIHUHQFH3UDFWLFH�QDPH 6XPPDU\�RI�WKH�SUDFWLFH'HVFULSWLRQ�RISUDFWLFH :KDW�WDVN�LV�SHUIRUPHG

:RUN�SURGXFWV 7KH�LWHPV�XVHG�DQG�SURGXFHG�E\�WKH�SURFHVV�LQFOXGLQJ�WKHIROORZLQJ��SLHFHV�RI�LQIRUPDWLRQ��GRFXPHQWV��KDUGZDUH�VRIWZDUH��WUDLQLQJ�FRXUVHV��DZDUHQHVV�LQ�LQGLYLGXDOV�
7DEOH����WKH�FRPSRQHQWV�RI�D�SURFHVV�KDYH�SUHFLVH�GHILQLWLRQV�LQ�,62�������WR�HQDEOH�ULJRURXV�DVVHVVPHQW
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$�GLVFLSOLQHG�HYDOXDWLRQ�RI�DQ�RUJDQLVDWLRQªV�SURFHVVHV�DJDLQVW�D�PRGHO�LV�FDOOHG�SURFHVVDVVHVVPHQW��3URFHVV�DVVHVVPHQWV�JHQHUDOO\�IRFXV�RQ�LGHQWLI\LQJ�LPSURYHPHQW�SULRULWLHV��L�H�D�IRUPDWLYH�HYDOXDWLRQ����$FWLRQ�WDNHQ�WR�FKDQJH�DQ�RUJDQLVDWLRQªV�SURFHVVHV�VR�WKDW�WKH\PHHW�WKH�RUJDQLVDWLRQªV�EXVLQHVV�QHHGV�DQG�DFKLHYH�LWV�EXVLQHVV�JRDOV�PRUH�HIIHFWLYHO\�LVFDOOHG�SURFHVV�LPSURYHPHQW�3URFHVV�DVVHVVPHQW�VHHNV�ILUVWO\�WR�HVWDEOLVK�ZKHWKHU�SURFHVVHV�DUH�SHUIRUPHG�VXFFHVVIXOO\DQG�VHFRQGO\�WKH�GHJUHH�WR�ZKLFK�SURFHVVHV�DUH�XQGHU�FRQWURO���$�SURFHVV�DVVHVVPHQWH[DPLQHV�WKH�HYLGHQFH�IRU�WKH�SHUIRUPDQFH�RI�SUDFWLFHV�DQG�WKH�H[LVWHQFH�DQG�TXDOLW\�RIZRUN�SURGXFWV���3URFHVV�DWWULEXWHV�DUH�IHDWXUHV�RI�D�SURFHVV�WKDW�FDQ�EH�HYDOXDWHG��SURYLGLQJD�PHDVXUH�RI�FDSDELOLW\�LQ�GRLQJ�WKH�SURFHVV���+RZHYHU��WKH�ILQDO�GHFLVLRQ�DV�WR�WKH�GHJUHHRI�SHUIRUPDQFH�RI�D�SURMHFW�LV�EDVHG�RQ�WKH�GHJUHH�WR�ZKLFK�WKH�RXWFRPHV�DUH�DFKLHYHG�$�FDSDELOLW\�VFDOH��DQ�RUGLQDO�VFDOH�RI�W\SHV�RI�FRQWURO��LV�XVHG�LQ�WKLV�DVVHVVPHQW���7DEOH��GHVFULEHV�WKH�VL[�OHYHO�,62�������FDSDELOLW\�VFDOH�/HYHO 'HVFULSWLRQ� 1R�DFKLHYHPHQW�RI�UHVXOWV�IURP�D�SURFHVVHV�RU�SURFHVVHV� 3HUIRUPDQFH�LQ�DQ�DG�KRF PDQQHU� 0RQLWRULQJ�RI�WLPH�DQG�SURGXFW�TXDOLW\� 8VH�RI�GHILQHG�FRUSRUDWH�SURFHGXUHV�DQG�LQIUDVWUXFWXUH� 8VH�RI�VWDWLVWLFDO�FRQWURO� 2SWLPLVDWLRQ�RI�HDFK�SURFHVV�WR�PHHW�FXUUHQW�DQG�IXWXUH�EXVLQHVVQHHGV
7DEOH����&DSDELOLW\�OHYHOV�LQ�,62�75�������6RIWZDUH�3URFHVV�$VVHVVPHQW DUH�XVHG�WR�GHVFULEH�KRZ�ZHOO�SURFHVVHVDUH�SHUIRUPHG
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��� 7KH�+6�0RGHO7KH�+6�PRGHO�>,62�3$6�WED�����@�FRPSULVHV�����SURFHVVHV�WKDW�DGGUHVV�LVVXHV�DVVRFLDWHGZLWK�SHRSOH�WKURXJK�WKH�V\VWHP�OLIHF\FOH���7KH�H[SHFWDWLRQ�LQ�WKH��YHU\�ZLGH��FRPPXQLW\WKDW�GHYHORSHG�WKH�VWDQGDUG�LV�WKDW�DVVHVVPHQWV�DUH�OLNHO\�WR�IRFXV�RQ�WKH�OHYHO����FDSDELOLW\�GLVWLQFWLRQ���7KH�SURFHVVHV�DUH�GHVFULEHG�LQ�7DEOH�����7KH�UHODWLRQVKLS�EHWZHHQ�WKHSURFHVVHV�DQG�WKHLU�VXE�SURFHVVHV�LV�RXWOLQHG�LQ�)LJXUH���
+6���/LIH�F\FOH�LQYROYHPHQW�7KLV�SURFHVV�DQWLFLSDWHV�WKH�SDUWLFXODU�+6�LVVXHV�DW�VSHFLILF�VWDJHV�RI�WKH�OLIH�F\FOH���,W�PDNHV� WKHV\VWHP�OLIH�F\FOH�HIILFLHQW�E\�DGGUHVVLQJ�SHRSOH�LQ�WKH�VWDJH�HQDEOLQJ�V\VWHPV�IRU�WKH�V\VWHP��,WV�LVWR�FRQVLGHU�WKH�LQWHUHVWV�DQG�QHHGV�RI�WKH�LQGLYLGXDOV�DQG�RU�JURXSV�WKDW�ZLOO�ZRUN�ZLWK�WKH�V\VWHP�,W�LV�DFKLHYHG�WKURXJK�SHUIRUPDQFH�RI�ILYH�VXE�SURFHVVHV�ZKLFK�DUH�LQ�JHQHUDO�JURXSHG�DFFRUGLQJWR� WKH� H[DPSOH� VWDJHV� SURYLGHG� LQ�$QQH[� %� RI� ,62�&'������� >,62�&'������@�� � +RZHYHU�� LQRUGHU�WR�FUHDWH�PHDQLQJIXO�JURXSV�RI�+6�DFWLYLWLHV� WKH�XWLOLVDWLRQ� VWDJH�LV�VSOLW�EHWZHHQ� WKH�HDUO\VWDJHV� �LQVWDOODWLRQ� DQG� WUDQVLWLRQ� WR� XVH�� DQG� WKH�PDLQVWUHDP� XVH� RI� WKH� V\VWHP� �RSHUDWLRQ� DQGVXSSRUW�RI�WKH�V\VWHP�� +6���,QWHJUDWH�KXPDQ�IDFWRUV�7KLV�SURFHVV�HQVXUHV�WKDW�+6�LVVXHV�DUH�DGGUHVVHG�E\�WKH�DSSURSULDWH�VWDNHKROGHUV���,W�UHGXFHV�OLIHF\FOH�FRVWV�E\�HQVXULQJ�WKDW�GHVLJQ�IRU�SHRSOH�LV�XVHG�ZLWKLQ�WKH�RUJDQLVDWLRQ���7KH�SXUSRVH�RI�WKH,QWHJUDWH�KXPDQ� IDFWRUV�SURFHVV� LV� WKH�VDWLVIDFWRU\�GHSOR\PHQW�RI�KXPDQ�V\VWHP�SURFHVVHV� IRU� DV\VWHP���,W�LV�DFKLHYHG�WKURXJK�SHUIRUPDQFH�RI�HLJKW�VXE�SURFHVVHV�+6���+XPDQ�FHQWUHG�GHVLJQ�7KLV�SURFHVV�HQDEOHV�XVHU�FHQWUHG�WHFKQLFDO�DFWLYLW\�WR�EH�IRFXVHG�DSSURSULDWHO\���,W�FRQWULEXWHV�WR�DEHWWHU�V\VWHP�E\�GHVLJQLQJ� IRU�SHRSOH�ZKR�XVH� WKH�V\VWHP�RI� LQWHUHVW� LQ� LWV�FRQWH[W�RI�XVH�� �7KHSXUSRVH�RI�WKH�+XPDQ�FHQWUHG�GHVLJQ�SURFHVV�LV�WR�DSSO\�+6�SURFHVVHV�DQG�+)�GDWD�DV�DSSURSULDWHLQ� RUGHU� WR� HQVXUH� WKH� XVDELOLW\� RI� WKH� V\VWHP� WKURXJKRXW� LWV� OLIH� F\FOH�� � ,W� LV� DFKLHYHG� WKURXJKSHUIRUPDQFH�RI�IRXU�VXE�SURFHVVHV� +6���+XPDQ�UHVRXUFHV�7KLV� SURFHVV� SURYLGHV� WKH�PHDQV� WR� UHVROYH� LVVXHV� E\� PHDQV� RI� WKH� KXPDQ� SDUW� RI� WKH� V\VWHP�UDWKHU�WKDQ�WKH�HTXLSPHQW�FHQWUHG�SDUW���,W�HQVXUHV�WKH�FRQWLQXHG�GHOLYHU\�RI�WKH�FRUUHFW�QXPEHU�RIFRPSHWHQW� SHRSOH� UHTXLUHG� WR� XVH� WKH� PRVW� VXLWDEOH� HTXLSPHQW�� 7KH� SXUSRVH� RI� WKH� +XPDQUHVRXUFHV�SURFHVV�LV�IRU�XVDELOLW\�WR�EH�DFKLHYHG�LQ�WKH�PRVW�WLPHO\�DQG�FRVW�HIIHFWLYH�PDQQHU�E\SURYLVLRQ�RI� WKH�FRUUHFW�QXPEHU�RI�FRPSHWHQW�XVHUV�� � ,W� LV�DFKLHYHG�WKURXJK�SHUIRUPDQFH�RI�IRXUVXE�SURFHVVHV�

7DEOH����7KH�+6�PRGHO�KDV�IRXU�SURFHVVHV���7KH�ILUVW�DGGUHVVHV�WKH�QHHGV�RI�WKH�OLIHF\FOH���7KH�VHFRQG�DGGUHVVHVWKH�YDULRXV�LQWHUIDFHV�WR�WKH�RUJDQLVDWLRQ���7KH�WKLUG�FRPSULVHV�WKH�LWHUDWLYH�WHFKQLFDO�F\FOH��DQG�WKH�IRXUWKDGGUHVVHV�WKH�WLPHO\�GHOLYHU\�RI�WUDLQHG�RSHUDWRUV�
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+6���+XPDQ�FHQWUHGGHVLJQ

,QWHUIDFH�WR�OLIH�F\FOH

+6���+XPDQ�UHVRXUFHV
,QWHUIDFH�WR�RUJDQLVDWLRQ

2YHUOD\�H[WHQVLRQ�WR�WHFKQLFDOSURFHVVHV

2YHUOD\�H[WHQVLRQ�WR�VWDJH�HQDEOLQJ�V\VWHPV

2YHUOD\�H[WHQVLRQ�WR�HQWHUSULVH�DQG�SURMHFW�SURFHVVHV

+6���/LIHF\FOH�LQYROYHPHQW

+6���+XPDQ�)DFWRUV�,QWHJUDWLRQ

)LJXUH���3URFHVV�+6���PDQDJHV�WKH�LQWHUIDFH�EHWZHHQ�WKH�WHFKQLFDO�SURFHVVHV�DQG�WKH�OLIHF\FOH��ZKLOH+6���PDQDJHV�WKH�LQWHUIDFH�WR�VWDNHKROGHUV�
��� 7KH�VFRSH�RI�DVVXUDQFH�UHTXLUHG�IRU�+6�LVVXHV7KH�VFRSH�RI�ZRUN�QHFHVVDU\�WR�SUHYHQW�KXPDQ�HUURU�LV�FKDUDFWHULVHG�E\�LWV�EUHDGWK�HPEUDFLQJ�WKH�VDIHW\�PDQDJHPHQW�V\VWHPV�RI�ERWK�VXSSO\�DQG�RSHUDWLRQ�RUJDQLVDWLRQV��DQGFRYHUDJH�RI�WKH�ZKROH�ZRUN�V\VWHP���)RU�H[DPSOH��WKH�+6(�IUDPHZRUN�>+6�*����������@�>+6*��������@�IRU�VHWWLQJ��DQG�SUHVXPDEO\�DVVHVVLQJ��SHUIRUPDQFH�VWDQGDUGV�FRYHUVRUJDQLVDWLRQDO�IDFWRUV��MRE�IDFWRUV�DQG�SHUVRQDO�IDFWRUV��ZKHUH�MRE�IDFWRUV�LQFOXGH�SODQW�DQGVXEVWDQFHV��SURFHGXUHV�DQG�WKH�SUHPLVHV����7KLV�EUHDGWK�RI�FRYHUDJH��ZKHUH��IRU�H[DPSOH�WKH�ZKROH�SURFHVV�RI�HTXLSPHQW�GHVLJQ�LV�D�VXE�VXE�VHW��EULQJV�SUREOHPV�RI�FRPSOH[LW\�DQGVFDOH�WR�DQ\�DWWHPSW�WR�GHVFULEH�WKH�SURFHVVHV�LQYROYHG���,QGHHG��PLQLPLVLQJ�FRPSOH[LW\DQG�VFDOH�ZDV�SHUKDSV�WKH�PDMRU�LVVXH�FRQIURQWLQJ�WKH�GHYHORSPHQW�RI�WKH�+6�PRGHO���,QWKDW�ZRUN��WKH�DUHD�WKDW�ZDV�IRXQG�WR�EH�WKH�OHDVW�ZHOO�GHYHORSHG�ZDV�WKH�KXPDQ�UHVRXUFHVDUHD��WKHUH�ZDV�FRQVLGHUDEOH�EDFNJURXQG�ZRUN�UHODWLQJ�WR��SXWWLQJ�WKH�PDFKLQH�LQ�IURQW�RIWKH�XVHU��EXW�PXFK�OHVV�RI�UHOHYDQFH�WR�GHVFULEH��SXWWLQJ�WKH�XVHU�LQ�IURQW�RI�WKH�PDFKLQH��7KH�QDWXUH�RI�DFWLYLW\�WR�SUHYHQW�KXPDQ�HUURU�LV�IUHTXHQWO\�VHHQ�DV�WKH�SURYLQFH�RIHUJRQRPLFV�VSHFLDOLVWV���,W�LV�FXUUHQWO\�WKH�FDVH�WKDW�WKH�HQXPHUDWLRQ�RI�KXPDQ�HUURUSRWHQWLDO�UHTXLUHV�GHHS�VNLOOV�SRVVHVVHG�E\�D�VPDOO�JURXS�RI�VSHFLDOLVWV���+RZHYHU��WKH�VFRSHRI�KXPDQ�HUURU�PLWLJDWLRQ�DFWLYLW\�GHPDQGV�WKDW�LW�FDQQRW�EH�D�VSHFLDOLVW�DFWLYLW\���2QH�RIWKH�FKDUDFWHULVWLFV�RI�UHFHQW�SURFHVV�EDVHG�ZRUN�VXFK�DV�,62�3$6�
+6
�LV�WKDW�LW�KDV�UHPRYHGVSHFLDOLVW��SXVK��IURP�WKH�GHVFULSWLRQ�RI�WKH�VFHQH��DQG�KDV�FRQFHQWUDWHG�RQ�WKH�RXWFRPHV�WREH�DFKLHYHG���7KH�GHYHORSPHQW�RI�D�SURFHVV�PRGHO�WKDW�FDQ�EH�XVHG�IRU�ULJRURXV�DVVHVVPHQWKDV�DOVR�GHPRQVWUDWHG�WKDW�WKH��VRIW��IX]]\��DWWULEXWLRQ�JLYHQ�WR�XVHU�FHQWUHG�GHVLJQ�LV�QRORQJHU�YDOLG��RU�UDWKHU�LV�QR�PRUH�YDOLG�WKDQ�IRU�DQ\�RWKHU�EUDQFK�RI�HQJLQHHULQJ��
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�� 3URFHVV�LQ�WKH�FRQWH[W�RI�VDIHW\�DVVXUDQFH
7KH�VHFWLRQV�EHORZ�VLWXDWH�SURFHVV�LQGLFDWRUV�LQ�WKH�FRQWH[W�RI�RWKHU��SRVVLEO\�PRUHHVWDEOLVKHG��LQGLFDWRUV�XVHG�IRU�VDIHW\�DVVXUDQFH���7KH�LQWHQWLRQ�LV�WR�LGHQWLI\�WKH�UROH�WKDWFRXOG�EH�SOD\HG�E\�HDFK�
��� 3URFHVV�DQG�PHWKRGRORJ\7KH�����
V�VDZ�WKH�GHYHORSPHQW�RI�PDQ\�KHDY\ZHLJKW�PHWKRGRORJLHV�IRU�VRIWZDUHGHYHORSPHQW��KXPDQ�IDFWRUV��DQG�IRU�V\VWHP�HQJLQHHULQJ���7KHVH�KDYH�VLQFH�EHHQ�IRXQG�WRSRVH�GLIILFXOWLHV�LQ�SUDFWLFDO�LPSOHPHQWDWLRQ���7KH\�UHTXLUH�WDLORULQJ��EXW�SURYLGH�QRJXLGDQFH�DV�WR�ZKDW�FRQVWLWXWHV�VDWLVIDFWRU\�WDLORULQJ�DV�RSSRVHG�WR�QRQ�FRPSOLDQFH��DQGVWLOO�SRVHG�VLJQLILFDQW�FRVW�SHQDOWLHV�6LQFH�WKHQ�WKHUH�KDYH�EHHQ�WZR�GHYHORSPHQWV��7KH�ILUVW��WKH�GHYHORSPHQW�RI�OLJKWZHLJKWPHWKRGRORJLHV��VXFK�DV�H;WUHPH�3URJUDPPLQJ��SRVHV�WKH�ULVN�RI��KDFN�DQG�KRSH���DQG�LVQRW�DSSURSULDWH�WR�VDIHW\�FULWLFDO�V\VWHPV���7KH�RWKHU�GHYHORSPHQW�KDV�EHHQ�WKH�ULVH�RI
SURFHVV
�UDWKHU�WKDQ�PHWKRG���7KH�DVSLUDWLRQ�RI�WKH�SURFHVV�EDVHG�DSSURDFK�KDV�EHHQ�WRRIIHU�IOH[LELOLW\�LQ�DSSOLFDWLRQ�DQG�EUHYLW\�LQ�GHVFULSWLRQ�ZKLOVW�VWLOO�SURYLGLQJ�ULJRXU�LQ�WKHDVVHVVPHQW�RI�RXWFRPH�RU�DFWLYLW\�7KH�DUULYDO��RU�LPPLQHQW�DUULYDO��RI�SURFHVV�EDVHG�VWDQGDUGV�RIIHULQJ�ULJRURXV�DVVHVVPHQWIRU�V\VWHP�HQJLQHHULQJ��VRIWZDUH�HQJLQHHULQJ�DQG�RSHUDELOLW\�RIIHUV�WKH�VDIHW\�FRPPXQLW\WKH�SRWHQWLDO�IRU�D�PRUH�LQWHJUDWHG�DSSURDFK���6RPH�SURPLVLQJ�LQYHVWLJDWLRQV�LQ�WKLV�DUHDKDYH�DOUHDG\�EHHQ�XQGHUWDNHQ���>%HQHGLNWVVRQ�HW�DO ����@�KDYH�SURSRVHG�D�FRUUHVSRQGHQFHEHWZHHQ�WKH�VDIHW\�LQWHJULW\�OHYHOV��6,/V��RI�,(&�������DQG�WKH�FDSDELOLW\�OHYHOV��&/V��RI�,62��������ERWK�EXLOW�RQ�,62�,(&�������6RIWZDUH�OLIHF\FOH�SURFHVVHV����7KH\�FRQVLGHUHG�WKH�,62������UHIHUHQFH�PRGHO�WR�EH�DQ�DSSURSULDWH�IUDPHZRUN�IRU�DVVHVVLQJ�VDIHW\�FULWLFDO�VRIWZDUHSURFHVVHV��DQG�SURYLGHG�HPSLULFDO�VXSSRUW�IRU�WKLV�EDVHG�RQ�WKH�63,&(�WULDOV���7KH�UHIHUHQFHPRGHO�RI�,62�������SURYLGHV�D�ZD\�WR�GHILQH�DQG�DVVHVV�ZKDW LV�WR�EH�DFKLHYHG���,(&������GHVFULEHV�WKH�ZKDW�EXW�DOVR�WKH�KRZ���%HQHGLNWVVRQ�HW�DO VKRZHG�WKDW�WKH�JUHDWHU�GHPDQGVRI�KLJKHU�6,/�OHYHOV�FDQ�EH�H[SUHVVHG�DV�KLJKHU�OHYHOV�RI�SURFHVV�FDSDELOLW\���$Q�DVVHVVPHQWPRGHO�DW�WKH�
KRZ
�OHYHO�RI�VDIHW\�DVSHFWV�RI�V\VWHPV�ZRXOG�EH�ERWK�SRVVLEOH�DQG�QHFHVVDU\DQG�ZRXOG�HQDEOH�VDIHW\�WR�EH�FRQVLGHUHG�LQ�OLQH�ZLWK�RWKHU�DVSHFWV�RI�V\VWHPV�DQGVRIWZDUH���7KH�EHQHILWV�WR�EH�REWDLQHG�DUH�FRQVLGHUDEOH�DQG�DUH�PRVWO\�FRQFHUQHG�ZLWKUHGXFLQJ�FRVW���7KH�XVH�RI�D�SURFHVV�EDVHG�DSSURDFK�ZRXOG�x $OORZ�VDIHW\�WR�WDNH�DGYDQWDJH�RI�2II�7KH�6KHOI��276��DVVHVVPHQW�PHWKRGV��WRROV�HWF�x 3HUPLW�LQWHJUDWLRQ�ZLWK�RWKHU�DVVHVVPHQWV��LQFOXGLQJ�DVVHVVPHQW�RI�KXPDQ�V\VWHPLVVXHV��V\VWHP�HQJLQHHULQJ�SURFHVVHV�DQG�VRIWZDUH�HQJLQHHULQJ�SURFHVVHV�x 3URYLGH�DQ�276�IUDPHZRUN�IRU�3URFHVV�,PSURYHPHQW�x �$UJXDEO\��SURYLGH�D�PRUH�V\VWHPDWLF�DQG�ULJRURXV�DSSURDFK�WR�DVVHVVPHQW�
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)URP�DQ�RSHUDELOLW\�SRLQW�RI�YLHZ��WKH�DELOLW\�WR�GUDZ�RQ�,62�������IRU�V\VWHP�HQJLQHHULQJDVSHFWV�DQG�,62�3$6�
+6
�ZRXOG�VROYH�WKH�RQJRLQJ�GLVFXVVLRQV�DERXW�ZKHWKHU�SHRSOH�DUHSDUW�RI�WKH�V\VWHP��DQG�ZRXOG�HQDEOH�FRYHUDJH�RI�WKH�IXOO�ZRUN�V\VWHP���SDUWLFXODUO\�ZKHUHVRIWZDUH�FRVW�DYRLGDQFH�KDV�PRYHG�VDIHW\�FULWLFDOLW\�IURP�HTXLSPHQW�WR�SHRSOH�,Q�EULHI��WKH�SRWHQWLDO�IRU�WKH�SURFHVV�EDVHG�DSSURDFK�WR�XQGHUSLQ�ERWK�SURMHFW�H[HFXWLRQDQG�VDIHW\�DVVXUDQFH��RI�ERWK�WHFKQLFDO�DQG�KXPDQ�V\VWHP�LVVXHV��RIIHUV�WKH�EHQHILWV�RIVLPSOLFLW\�DQG�ORZHU�FRVW�
��� 3URFHVV�DQG�OLIHF\FOH3URFHVVHV�VKRXOG�QRW�EH�FRQIXVHG�ZLWK�WKH�VWDJHV�RI�D�OLIHF\FOH���3URFHVVHV�DUH�HQDFWHG�DWPRUH�WKDQ�RQH�VWDJH�LQ�WKH�OLIHF\FOH��DQG�LW�PD\�EH�XVHIXO�WR�WKLQN�RI�WKHP�DV�HVVHQWLDOO\FRQWLQXRXV�WKURXJK�WKH�OLIHF\FOH���,Q�SDUWLFXODU��WKH�OLIH�F\FOH�SURFHVVHV�LQ�,62�3$6�
+6
�KDYHD�UROH�WKURXJKRXW�WKH�V\VWHP�OLIH�F\FOH��$W�HDFK�OLIH�F\FOH�VWDJH��LW�LV�QHFHVVDU\�WR�ORRN�DKHDGWR�IXWXUH�VWDJHV���KRZ�ZLOO�ZH�GHDO�ZLWK�GLVSRVDO"����DQG�WR�FKHFN�WKDW�WKH�UHTXLUHPHQWV�DQGFRQVWUDLQWV�JHQHUDWHG�E\�SUHYLRXV�VWDJHV�KDYH�EHHQ�PHW���LV�WKH�RULJLQDO�FRQFHSW�VWLOOYDOLG"����7KLV�LV�VKRZQ�LQ�)LJXUH���EHORZ�

6WDNHKROGHU +6��/LIHF\FOH�LQYROYHPHQW�SURFHVV��+XPDQ�6\VWHP�,VVXHV�LQ ��+6���&RQFHSW +6���'HYHORSPHQW +6���3URGXFWLRQDQG8WLOL]DWLRQ
+6���8WLOL]DWLRQDQG�6XSSRUW

+6���5HWLUHPHQW
&RQFHLYHU 1HHGV�&RQFHSWV�)HDVLELOLW\

&RQVLVWHQF\�9LDELOLW\ &RQVLVWHQF\�9LDELOLW\ &RQVLVWHQF\�9LDELOLW\ &RQVLVWHQF\�9LDELOLW\
'HYHORSHU &RPSDWLELOLW\)HDVLELOLW\ (QJLQHHULQJ�6ROXWLRQV�3UDFWLFDELOLW\

&RQVLVWHQF\�9LDELOLW\ &RQVLVWHQF\�9LDELOLW\ &RQVLVWHQF\�9LDELOLW\
'HOLYHUHU�+5��WUDLQHU� &RPSDWLELOLW\)HDVLELOLW\ &RPSDWLELOLW\)HDVLELOLW\ 0DQXIDFWXUH�5ROO�RXW�,QVWDOODWLRQ

&RQVLVWHQF\�9LDELOLW\ &RQVLVWHQF\�9LDELOLW\
8VHU &RPSDWLELOLW\)HDVLELOLW\ &RPSDWLELOLW\)HDVLELOLW\ &RPSDWLELOLW\)HDVLELOLW\ 2SHUDWLRQ�6XSSRUW�9DOLGDWLRQ

&RQVLVWHQF\�9LDELOLW\
'LVSRVHU &RPSDWLELOLW\)HDVLELOLW\ &RPSDWLELOLW\)HDVLELOLW\ &RPSDWLELOLW\)HDVLELOLW\ &RPSDWLELOLW\)HDVLELOLW\ 5HXVH$UFKLYLQJ'HVWUXFWLRQ)LJXUH���7KH�FRQWLQXLQJ�QDWXUH�RI�SURFHVVHV�DQG�VWDNHKROGHU�LQYROYHPHQW

3HUKDSV�WKH�VWDNHKROGHU�WKDW�QHHGV�H[SODQDWLRQ�LQ�)LJXUH���LV�WKH�+XPDQ�5HVRXUFHV��+5�SHUVRQQHO�SURYLGHU�DQG�WUDLQHU���0RVW�RI�WKH�RWKHU�VWDNHKROGHUV�DUH�OLNHO\�WR�EH�PRVWFRQFHUQHG�ZLWK�JHWWLQJ�HTXLSPHQW�RII�WKH�GUDZLQJ�ERDUG�DQG�LQWR�RSHUDWLRQ���+RZHYHU��WKH+XPDQ�5HVRXUFHV�SURFHVV��+6����WR�GHOLYHU�6XLWDEO\�4XDOLILHG�DQG�([SHULHQFHG�3HUVRQQHO�64(3��RSHUDWRUV�DQG�PDLQWDLQHUV�LQ�D�WLPHO\�PDQQHU�PXVW�IXOO\�HQJDJH�ZLWK�WKHHTXLSPHQW�SURFHVVHV�7KH�HPSKDVLV�EHWZHHQ�WKH�RXWFRPHV�RI�D�SURFHVV�ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�VWDJH�DW�ZKLFKLW�LV�SHUIRUPHG���7KLV�YDULDWLRQ�LQ�HPSKDVLV�ZLOO�LQ�WXUQ�DIIHFW�WKH�FRQGXFW�RI�WKH�SUDFWLFHVWKDW�FRPSULVH�WKH�SURFHVV���7KH�HIIHFW�RI�VWDJH�DQG�SURMHFW�FRQWH[W�RQ�WKH�SHUIRUPDQFH�RISURFHVVHV�DQG�SUDFWLFHV�LV�RQH�RI�WKH�PDLQ�GLIIHUHQFHV�EHWZHHQ�SURFHVV�PRGHOV�DQGPHWKRGV�PHWKRGRORJLHV�IRU�V\VWHP�GHYHORSPHQW�7KH�SURFHVV�PRGHOV�GHYHORSHG�KDYH�WKH�DELOLW\�WR�SURYLGH�DVVXUDQFH�RI�OLIHF\FOH�LVVXHV���DSRWHQWLDO�GHIHQFH�DJDLQVW�ODWHQW�HUURUV�>5HDVRQ�����@�
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��� 3URFHVV��FXOWXUH�DQG�PDWXULW\7KLV�VHFWLRQ�H[DPLQHV�WKH�UHODWLRQVKLS�EHWZHHQ�RUJDQLVDWLRQDO�FXOWXUH�DQG�PDWXULW\��DQGGLVFXVVHV�WKH�UROH�RI�SURFHVV�LQ�UHODWLRQ�WR�WKHP���,W�WKHQ�JRHV�RQ�WR�GLVFXVV�WKH�SRVVLEOH�UROHRI�XVHU�FHQWUHG�GHVLJQ�DV�D�KHDOWK\�FXOWXUH�7R�WKH�SHUVRQ�VWDUWLQJ�WR�ZRUN�LQ�DQ�RUJDQLVDWLRQ��LW�LV�FOHDU�ZKHWKHU�RU�QRW�WKH�RUJDQLVDWLRQKDV��JRW�LWV�DFW�WRJHWKHU���RU�ZKHWKHU�WKHUH�LV�IUDJPHQWDWLRQ��SRRU�LQIRUPDWLRQ�IORZ��SROLWLFVDQG�UH�ZRUN���([SHULHQFH���ZLWKLQ�RU�DFURVV�RUJDQLVDWLRQV���FDQ�IUHTXHQWO\�OHDG�WRDGDSWDWLRQ�WR�WKH�VHFRQG�VLWXDWLRQ���7KHUH�KDYH�EHHQ�D�QXPEHU�RI�DWWHPSWV�WR�IRUPDOLVHLQWXLWLRQV�DERXW�FXOWXUH��SDUWLFXODUO\�EHFDXVH�RI�LWV�VDIHW\�FRQQRWDWLRQV���7XUQHU�>7XUQHU����@�SURSRVHG�WKDW�D�FXOWXUDO�GLVUXSWLRQ�RFFXUV�GXULQJ�WKH�LQFXEDWLRQ�SHULRG�ZKHUHE\JURXSV�DQG�LQGLYLGXDOV�JUDGXDOO\�FRPH�WR�GHYHORS�DQG�UHO\�RQ�D�PLVWDNHQ�YLHZ�RI�WKHZRUOG���+H�DVVRFLDWHG�WKLV�ZLWK�WKH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�
ERXQGHG�GHFLVLRQ]RQHV
�ZKLFK�OHDG�WR�WKH�ULVN�WKDW�FRQWLQJHQFLHV�DUH�PLVVHG��LJQRUHG�RU�XQGHU�HVWLPDWHG�9DXJKDQ�>9DXJKDQ�����@�FRQYH\V�WKH�HDVH�RI�EHLQJ�HQVQDUHG�E\�WKH�SURGXFWLRQ�RI�FXOWXUH�DQG�JLYHV�D�FRPSHOOLQJ�DFFRXQW�RI�WKH�VXEWOHW\�RI�LWV�LQWHUDFWLRQ�ZLWK�WKH�FXOWXUH�RISURGXFWLRQ�DQG�VWUXFWXUDO�VHFUHF\�:HVWUXP�>:HVWUXP�����@�SURSRVHG�W\SHV�RI�RUJDQLVDWLRQDO�FOLPDWH��UDQJLQJ�IURP�WKHSDWKRORJLFDO��WKURXJK�WKH�EXUHDXFUDWLF�WR�WKH�JHQHUDWLYH���7KH�GLVWLQJXLVKLQJ�IHDWXUHV�DUHWKH�TXDOLW\�RI�LQIRUPDWLRQ�IORZ�DQG�WKH�YLJRXU�RI�TXHVWLRQLQJ�DQG�HQTXLU\���3HUKDSV�WKH�NH\LQGLFDWRU�LV�WKH�WUHDWPHQW�RI�EDG�QHZV��ZKLFK�UDQJHV�IURP�
PHVVHQJHUV�DUH�VKRW
�WKURXJK
PHVVHQJHUV�DUH�OLVWHQHG�WR�LI�WKH\�DUULYH
�WR�
PHVVHQJHUV�DUH�WUDLQHG
���7KH�ILUVW�DXWKRU
VSHUVRQDO�H[SHULHQFH�LV�WKDW�LW�LV�HDV\�IRU�SHRSOH�LQ�DQ�RUJDQLVDWLRQ�WR�LGHQWLI\�ZKHUH�WKH\�DUHRQ�WKH�VFDOH�ZLWK�VRPH�FRQVLVWHQF\���+RZHYHU��LW�ZRXOG�EH�D�GLIILFXOW�MXGJHPHQW�FDOO�WR�WU\WR�FRUUHODWH�6,/�ZLWK�D�UHTXLUHG�SRLQW�RQ�WKH�SDWKRORJLFDO�JHQHUDWLYH�VFDOH�)LJXUH���RIIHUV�D�FDULFDWXUH�RI�D�TXHVWLRQQDLUH�WR�LQYHVWLJDWH�VDIHW\�FXOWXUH�LQ�D�IRUPDOFRQWH[W���7KH�GLIILFXOW\�RI�REWDLQLQJ�UHDOLVWLF�DWWLWXGLQDO�LQIRUPDWLRQ�LQ�D�FRQWH[W�ZLWKVHULRXV�FRQVHTXHQFHV�VKRXOG�EH�DSSDUHQW���7KHUH�DUH�D�QXPEHU�RI�H[FHOOHQW�VFKHPHV�WRHQFRXUDJH�VDIHW\�FXOWXUH�LQ�D�IRUPDO�PDQQHU���7KHVH�DUH�XVHG�E\�RUJDQLVDWLRQV�WKDW�DUHDOUHDG\�VDIH�WR�LPSURYH�PDWWHUV�IXUWKHU��EXW�WKH�WDUJHW�RUJDQLVDWLRQV�PD\�DOWHQDWLYHO\�EHDEOH�WR�EX\�276�SDSHU�WUDLO�JHQHUDWRUV�WKDW�PHHW�WKH�OHWWHU�ZLWKRXW�WKH�VSLULW�
$$WWWWLLWWXXGGLLQQDDO�LO�LQQGGLLFFDDWWRRUU 77LLFFN�N�LLI�I�\\RRXXDDJJUUHHHH &&RRQQVVHHTTXXHHQQFFHHVV

6DIHW\�LV�P\�KLJKHVW�FRQFHUQ � :LQ�FRQWUDFW�NHHS�ZRUNLQJ6DIHW\�LV�IRU�ZLPSV � 'LVPLVVDO��6WRS:RUN�2UGHU��ORVWFRQWUDFW
)LJXUH�����$WWLWXGLQDO�LQGLFDWRUV�LQ�IRUPDO�VDIHW\�DVVXUDQFH���7KH�RIILFLDO�IRUP�PD\�QRW�KDYH�WKHFRQVHTXHQFHV�LWHPLVHG��EXW�ZRUG�JHWV�DURXQG��������������

7KH�SURFHVV�EDVHG�DSSURDFK�VWDUWHG�ZLWK�WKH�FRQFHSW�RI�RUJDQLVDWLRQDO�SODWHDX�RISHUIRUPDQFH�>3DXON HW�DO�����@��WHUPHG�PDWXULW\�OHYHOV���7KHVH�UHSUHVHQW�VLPLODUEHKDYLRXUDO�V\QGURPHV�WR�:HVWUXP
V�FOLPDWHV���,Q�HVVHQFH��D JUDGXV�DG�3DUQDVVXP�ZDVSURSRVHG���7KLV�VWDUWV�ZLWK DG�KRF DFWLYLW\�ZKHUH�UHVXOWV�DUH�DFKLHYHG�E\�LQGLYLGXDOV��DQGPRYHV�XS�WKURXJK�OHYHOV�RI�JUHDWHU�SURFHVV�GHILQLWLRQ��FRQWURO��PDQDJHPHQW�DQGRSWLPLVDWLRQ���7KHUH�LV�DQ�DVVXPSWLRQ�WKDW�IRUPDOLVDWLRQ�LV�
D�JRRG�WKLQJ
���,Q�WHUPV�RI
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VWDUWLQJ�VRIWZDUH�SURFHVV�LPSURYHPHQW��WKH�LGHD�WKDW��ZH�QHHG�WR�JHW�WR�WKH�QH[W�OHYHO��KDV�DFRPSHOOLQJ�VLPSOLFLW\���7KHUH�DUH�PDQ\�LPSOLFLW�DVVXPSWLRQV�DERXW�RUJDQLVDWLRQDOFKDUDFWHULVWLFV�DQG�HYROXWLRQ��ZLWK�VRPHWKLQJ�RI�D��RQH�VL]H�ILWV�DOO��VHW�RI�.H\�3URFHVV�$UHDVWR�PRYH�IURP�RQH�OHYHO�WR�WKH�QH[W�7KH�+XPDQ�FHQWUHGQHVV�VFDOH���D�VXSSOHPHQW�WR�WKH�SURFHVV�GHILQLWLRQV�LQ�WKH�8VDELOLW\0DWXULW\�0RGHO�SUHFXUVRU�WR�,62�75�������>(DUWK\�����@�SUHVHQWHG�D�VLPLODU�VHW�RI�VWHSV�EXW�ZLWK�JUHDWHU�DFFRXQW�RI�FXOWXUDO�LVVXHV���$�NH\�VWHS�RI�UHOHYDQFH�WR�WKH�VDIHW\�FRPPXQLW\LV�IURP�/HYHO�&��,PSOHPHQWHG��ZKHUH�KXPDQ�FHQWUHG�SURFHVVHV�DUH�FDUULHG�RXW�DQGSURGXFH�JRRG�UHVXOWV�EXW�ZKHUH��WRR�ODWH�WR�FKDQJH�WKDW��LV�D�IUHTXHQW�SUREOHP��WR�/HYHO�'�,QWHJUDWHG��ZKHUH�WKH�OLIHF\FOHV�DUH�PDQDJHG�WR�HQVXUH�WKDW�WKH�UHVXOWV�RI�KXPDQ�FHQWUHGSURFHVVHV�DUH�YLVLEOH�LQ�DOO�UHOHYDQW�ZRUN�SURGXFWV�7KH�SUDFWLFDO�GLVDGYDQWDJHV�RI�RUJDQLVDWLRQDO�PDWXULW\��DV�RSSRVHG�WR�SURFHVV�FDSDELOLW\�UHODWH�WR�WKH��RQH�VL]H�ILWV�DOO��FKDUDFWHU�DQG�WKH�DVVXPSWLRQV�DERXW�HYROXWLRQ���.QRZLQJ�WKDW\RXU�RUJDQLVDWLRQ�LV�DW�D�VSHFLILF�OHYHO�GRHV�QRW�KHOS�WR�GLDJQRVH�DQ\�URRW�FDXVHV��RU�WRLGHQWLI\�SULRULWLHV�LQ�WHUPV�RI�SURFHVV�LPSURYHPHQW�IRU�\RXU�VSHFLILF�EXVLQHVV�DW�WKDW�WLPH�,W�LV�SUREDEO\�EHWWHU���WKRXJK�SHUKDSV�OHVV�DWWUDFWLYH�WKDQ�WDNLQJ�DQ�RUJDQLVDWLRQDO�PDWXULW\OHYHO�DV�D�WDUJHW���WR�ELWH�WKH�EXOOHW�DQG�LGHQWLI\�WKH�SURFHVVHV�WKDW�DUH�YLWDO�WR�WKH�EXVLQHVV�VHW�WDUJHW�FDSDELOLW\�OHYHOV�DQG�EDVH�SURFHVV�LPSURYHPHQW�RQ�WKH�JDSV�IRXQG�$OWKRXJK�WKHUH�LV�D�FOHDU�RUJDQLVDWLRQDO�HOHPHQW�LQ�WKH�DFKLHYHPHQW�RI�VDIHW\�FXOWXUH��ZHZRXOG�DUJXH�WKDW�DQ�DSSURSULDWH�
ZLULQJ�GLDJUDP
��WKRXJK�QHFHVVDU\��LV�QRW�VXIILFLHQW��DQGWKDW�SURFHVV�PHDVXUHV�DUH�PRUH�SRZHUIXO�WKDQ�VWUXFWXUDO�PHDVXUHV�LQ�ILQGLQJ�RXW�ZKHWKHURU�QRW�PDQDJHPHQW�SURFHVVHV�
ZRUN
�7KH�WKHVLV�RIIHUHG�LV�WKDW�LQGLFDWRUV�RI�VDIHW\�FXOWXUH�DUH�YLWDO�WR�VDIHW\�DVVXUDQFH�EXW�KDYH�WREH�XVHG�LQIRUPDOO\�IRU�WKH�SXUSRVHV�RI�VHOI�DVVHVVPHQW�DQG�LPSURYHPHQW�UDWKHU�WKDQYHQGRU�DVVHVVPHQW��UHJXODWLRQ��RU�IRUPDO�PDQDJHPHQW���)XUWKHU��WKH\�IDFH�WKH�LQHYLWDEOHGLIILFXOW\�RI�WKH�VHOI�GHFHSWLRQ�WKH\�DUH�WKHUH�WR�UHVROYH���0DWXULW\�PRGHOV�GHYHORSHG�IRUVRIWZDUH�GHYHORSPHQW�RU�IRU�KXPDQ�FHQWUHGQHVV�KDYH�VLPLODULWLHV�WR�FXOWXUDO�PRGHOV��EXWQR�SDUWLFXODU�DWWUDFWLRQ�WR�VDIHW\�DVVXUDQFH���&DSDELOLW\�HYDOXDWLRQ�KDV�D�UROH�WR�SOD\�WKDWFRPSOHPHQWV�VDIHW\�FXOWXUH��EHLQJ�VXLWDEOH�IRU�IRUPDO�SXUSRVHV�DQG�RIIHULQJ�D�UROH�LQ�VHOI�DVVHVVPHQW�DQG�SURFHVV�LPSURYHPHQW�WKDW�ZRXOG�VXSSRUW�FXOWXUDO�LPSURYHPHQW�RUPDLQWHQDQFH�6LPSO\�SXW��VDIHW\�FXOWXUH�PHWULFV�DUH�EHVW�XVHG�LQIRUPDOO\�IRU�LPSURYHPHQW�SURJUDPPHV�ZKLOH�FDSDELOLW\�HYDOXDWLRQ�LV�DSSURSULDWH�IRU�IRUPDO�DVVHVVPHQWV�$Q�HQWLUHO\�VHSDUDWH�SRLQW�DERXW�WKH�UHODWLRQ�EHWZHHQ�XVHU�FHQWUHG�GHVLJQ�DQG�FXOWXUH�FDQEH�PDGH���WKDW�XVHU�FHQWUHG�GHVLJQ��ZKLFK�FDQ�EH�PHDVXUHG�IRU�IRUPDO�SXUSRVHV��SURPRWHVD�VDIH�FXOWXUH��ZKLFK�FDQ
W����7KH�XVHU�FRPPXQLW\�LV�WKH�SODFH�WR�VSRW���DQG�VWRS���UHVLGHQWSDWKRJHQV�>5HDVRQ�����@���:HVWUXP
V�ZRUGV��RS��FLW���PDNH�WKH�SRLQW�HORTXHQWO\�����6LPLODUO\��WKH�VDIH�V\VWHP�LV�RQH�ZKRVH�GHVLJQ�LV�FDUHIXOO\�WKRXJKW�WKURXJK�DQG�WHVWHG�W\SLFDOO\�LQ�FRQMXQFWLRQ�ZLWK�XVHUV���,WV�GHVLJQ�WDNHV�LQWR�DFFRXQW�WKH�DFWLYLWLHV�DQG�KDELWV�RIVRFLDO�JURXSV�WKDW�DUH�JRLQJ�WR�XVH�WKH�V\VWHP���,W�EULQJV�WKHVH�JURXSV�LQWR�WKH�GHVLJQSURFHVV��HLWKHU�WKURXJK�ILHOG�VWXGLHV�RU�E\�SODFLQJ�WKHP�RQ�GHVLJQ�FRPPLWWHHV���(YHQ�WKHEHVW�GHVLJQ�UHTXLUHV�WKRURXJK�WUDLQLQJ�IRU�WKH�XVHUV�DQG�DQ�RSHQ�OLQH�RI�FRPPXQLFDWLRQEHWZHHQ�WKH�XVHUV�DQG�WKH�GHVLJQHUV�2QFH�WKH�V\VWHP�LV�RSHUDWLRQDO�LQ�WKH�ILHOG��LW�QHHGV�WR�EH�PRQLWRUHG�E\�WKH�GHVLJQ�JURXS�6RPH�NLQGV�RI�KDUGZDUH�DQG�VRIWZDUH�SUREOHPV�ZLOO�EHFRPH�DSSDUHQW�RQO\�WKURXJK�XVH�LQWKH�ILHOG���7KH�SUREOHPV�WKDW�DULVH�QHHG�WR�EH�FDUHIXOO\�VWXGLHG�DQG�UDSLGO\�FRUUHFWHG��%XWDERYH�DOO��VRPHERG\�QHHGV�WR�EH�SD\LQJ�DWWHQWLRQ��
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��� 3URFHVV�DQG�VDIHW\�SULQFLSOHV7R�VRPH�H[WHQW��WKLV�VHFWLRQ�LV�D�JHQHULF�YHUVLRQ�RI�WKH�XVXDO�SURMHFW�GLVFXVVLRQ�RQ�WKHPDSSLQJ�EHWZHHQ�3URGXFW�%UHDNGRZQ�6WUXFWXUH�DQG�:RUN�%UHDNGRZQ�6WUXFWXUH���WKHUHODWLRQVKLS�EHWZHHQ��GRLQJ�WKH�ULJKW�WKLQJV��DQG��DFKLHYLQJ�WKH�FRUUHFW�GHVLJQ�LQWHQW��7KLV�LV�D�SDUWLFXODU�FRQFHUQ�WR�RSHUDELOLW\�DQG�VDIHW\��ZKHUH�LW�FDQ�EH�WKH�FDVH�WKDW�WKH�ULJKWWKLQJV�DUH�EHLQJ�GRQH�E\�VSHFLDOLVWV��EXW�PDLQVWUHDP�GHVLJQ�HQJLQHHUV�DUH�LJQRULQJ�WKHP�2SHUDELOLW\��RU�VDIHW\��FDQQRW�EH�DFKLHYHG�LQ�D�FRQWH[W�IUHH�IDVKLRQ��WKH�VSHFLILF�WDUJHWV�DQGPHDQLQJV�IRU�JHQHULF�VWDWHPHQWV�RI�GHVLJQ�LQWHQW�PXVW�EH�GHWHUPLQHG��DV�ZHOO�DV�PHW��E\WKH�ZRUN�SURJUDPPH�6DIHW\�SULQFLSOHV��GHVLJQ�SULQFLSOHV��VDIHW\�FULWHULD�DUH�SKUDVHV�WKDW�DUH�ZLGHO\�XVHG�LQVWDQGDUGV�DQG�JXLGDQFH���7KH�DWWUDFWLRQ�RI�SULQFLSOHV�LV�WKHLU�EUHYLW\���7KLV�LV�DOVR�WKHLUZHDNQHVV���WKHLU�DEVWUDFWLRQ�DQG�ORVV�RI�FRQWH[W�PDNHV�LQWHUSUHWDWLRQ�GLIILFXOW�DQG�WUDGH�RIIVEHWZHHQ�FRQIOLFWLQJ�SULQFLSOHV�LPSRVVLEOH���'HVLJQ�SULQFLSOHV�VXFK�DV�FRQVHUYDWLYH�GHVLJQ�VHJUHJDWLRQ��GLYHUVLW\��UHGXQGDQF\�LQIRUP�WKH�GHVLJQHU��EXW�WKH�DVVHVVPHQW�RI�DFKLHYHPHQWLV�KLJKO\�FRQWH[W�VSHFLILF���)XQFWLRQDO�VDIHW\�JRDOV��VXFK�DV�DSSHDU�DW�WKH�WRS�RI�IDXOW�WUHHV�LQIRUP�WKH�GHVLJQ��EXW�SURYLGH�YHU\�OLPLWHG�JXLGDQFH��3ULQFLSOHV�FDQ�RIWHQ�HQG�XS�LQFOXGLQJERWK�ZRUN�SURJUDPPH�UHTXLUHPHQWV�H�J���D�WDVN�DQDO\VLV�VKRXOG�EH�FDUULHG�RXW��SURFHGXUHVVKRXOG�EH�SURGXFHG�DQG�YDOLGDWHG��DQG�GHVLJQ�LQWHQW�H�J���XVHU�LQWHUIDFH�GHVLJQ�VKRXOGIROORZ�JRRG�HUJRQRPLFV�SUDFWLFH����7KUHH�H[DPSOHV�RI�SULQFLSOHV�UHODWHG�WR�RSHUDELOLW\�DUHJLYHQ�LQ�7DEOH���66DDIIHHWW\�\�RRI�I�PPDDFFKKLLQQHHUU\�\�����((UUJJRRQQRRPPLLF�F�GGHHVVLLJJQ�Q�SSUULLQQFFLLSSOOHHVV������33DDUUW�W�������77HHUUPPLLQQRROORRJ\�J\�DDQQG�G�JJHHQQHHUUDDOOSSUULLQQFFLLSSOOHHVV >%6�(1�����������@7KLV�VWDQGDUG�FDOOHG�XS�E\�WKH�6DIHW\�RI�0DFKLQHU\�5HJXODWLRQV�VHWV�RXW�D�KLJK�OHYHO�JRDO�RI�DFKLHYLQJ�DQHIILFLHQW��KHDOWK\�DQG�VDIH�LQWHUDFWLRQ�RI�RSHUDWRUV�ZLWK�ZRUN�HTXLSPHQW���,W�REVHUYHV�WKDW�D�WDVN�DQDO\VLV�LVUHTXLUHG�WR�PHHW�WKH�JRDO�RI�GHVLJQLQJ�WKH�ZRUN�V\VWHP�WR�EH�FRQVLVWHQW�ZLWK�KXPDQ�FDSDELOLWLHV�OLPLWDWLRQV�DQG�QHHGV���RWKHUZLVH�WKHUH�LV�QR�H[SOLFLW�OLQNDJH�EHWZHHQ�WKH�GHVLJQ�SULQFLSOHV�JLYHQ�DQG�WKHVSHFLILFDWLRQ�RI�HUJRQRPLFV�WDVNV�WR�EH�SHUIRUPHG���7KH�GHVLJQ�SULQFLSOHV�VSHFLI\�KXPDQ�PDFKLQHPDWFKHV�WR�EH�DFKLHYHG�WDNLQJ�WDVN�FKDUDFWHULVWLFV�LQWR�DFFRXQW�DQG�DUH�DW�WZR�OHYHOV�RI�DEVWUDFWLRQ�H�J��:RUN�HTXLSPHQW�VKDOO�EH�GHVLJQHG�ZLWK�SURSHU�UHJDUG�WR�WKH�ERG\�GLPHQVLRQV�RI�WKH�H[SHFWHG�SRSXODWLRQRI�RSHUDWRUV�����DQG��WKH�W\SH��ORFDWLRQ�DQG�DGMXVWDELOLW\ RI�DQ\�VHDWLQJ�SURYLGHG�VKDOO�EH�DSSURSULDWH�WR�WKHGLPHQVLRQV�RI�WKH�RSHUDWRU��DQG�WR�WKH�WDVNV�WKH�RSHUDWRU�SHUIRUPV��$�$�&&UUHHZZ��&&HHQQWWHHUUHHG�G�))OOLLJJKKW�W�''HHFFN�N�''HHVVLLJJQ�Q�33KKLLOORRVVRRSSKK\�\�IIRRU�U�++LLJJKK��66SSHHHHG�G�&&LLYYLO�LO�77UUDDQQVVSSRRUUWW��++66&&77����$$LLUUFFUUDDIIW�W�>3DOPHU�HW�DO ����@3HUKDSV�WKH�PRVW�VWUXFWXUHG�VHW�RI�GHVLJQ�SULQFLSOHV�UHODWLQJ�WR�RSHUDELOLW\��WKHVH�ZHUH�GHYHORSHG�E\1$6$�IRU�IXWXUH�FRFNSLWV���7KH\�VWDUW�ZLWK�WKUHH�KLJK�OHYHO�SKLORVRSK\�VWDWHPHQWV��DQG�VWDWH�D�VHW�RISULQFLSOHV�WR�VXSSRUW�IRXU�VSHFLILHG�UROHV�WKH�FUHZ�SOD\�H�J��DFWLQJ�DV�WHDP�PHPEHUV��RU�EHLQJ�LQGLYLGXDORSHUDWRUV��ZKLFK�WKHQ�XQGHUSLQ�JXLGHOLQHV�RQ�IRXU�VSHFLILF�IOLJKW�GHFN�IHDWXUHV�H�J��GLVSOD\V��DXWRPDWLRQ�*XLGDQFH�RQ�FRQIOLFWV�EHWZHHQ�SULQFLSOHV�LV�JLYHQ����0DWHULDO�RQ�ZRUN�DFWLYLWLHV�ZDV�EHLQJ�GHYHORSHGVHSDUDWHO\����7KH��IDLUO\�GHWDLOHG��SULQFLSOHV�JLYHQ�IRU�VSHFLILF�IHDWXUHV�ZLOO�VWLOO�QHHG�VSHFLDOLVW�NQRZOHGJHWR�JHQHUDWH�SURMHFW�VSHFLILF�GHVLJQ�VWDQGDUGV�**HHQQHHUUDDO�O�SSUULLQQFFLLSSOOHHV�V�IIRRU�U�WWKKH�H�GGHHYYHHOORRSSPPHHQQW�W�DDQQG�G�XXVVH�H�RRI�I�SSUURRJJUUDDPPPPDDEEOOH�HH�HOOHHFFWWUURRQQLLF�F�VV\\VVWWHHPPVVLLQ�Q�PPDDUULLQQH�H�DDSSSSOLOLFFDDWWLLRRQQV�V�>,62�&'�����������@'HYHORSHG�E\�WKH�(&�$72026�,,�RQ�0DULQH�3URJUDPPDEOH�(OHFWURQLF�6\VWHPV��3(6��>(DUWK\�����@�,62�������GLVWLQJXLVKHV�EHWZHHQ�KLJK�OHYHO�SURGXFW�SULQFLSOHV��H�J��WKH�3(6�VKDOO�EH�WROHUDQW�RI�IDXOWV�DQGLQSXW�HUURUV��DQG�OLIHF\FOH�SULQFLSOHV��H�J��XVHU�FHQWUHG�DFWLYLWLHV�VKDOO�EH�HPSOR\HG�WKURXJKRXW�WKHOLIHF\FOH���,Q�DGGLWLRQ��WKH�KLJK�OHYHO�SULQFLSOHV�DUH�VXSSRUWHG�E\�PRUH�GHWDLOHG�FULWHULD��H�J��7KH�3(6LQWHUIDFH�VKRXOG�DVVLVW�WKH�XVHU�LQ�DYRLGLQJ�LQSXW�HUURUV�DQG�LQ�GHWHFWLQJ�LQSXW�HUURUV�ZKHUH�WKH\�DUH�PDGHDQG�DOHUW�WKH�XVHU�ZKHQ�WKH\�RFFXU���DQG�VSHFLILF�JXLGDQFH�IRU�SURMHFW�VWDNHKROGHUV���7KH�WUDGLWLRQDOGLIILFXOWLHV�RI�XVLQJ�KLJK�OHYHO�SULQFLSOHV�DUH�EDODQFHG�E\�VSHFLI\LQJ�D�VFKHPH�IRU�DVVHVVLQJ�FRQIRUPDQFH>0HVVHU�����@�WKDW�DLPV�JLYH�IUHHGRP�WR�WKH�GHVLJQ�WHDP�ZLWKRXW�ORVV�RI�ULJRXU�7DEOH����([DPSOHV�RI�SULQFLSOHV�UHODWHG�WR�RSHUDELOLW\
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7KH�VSHFLILFDWLRQ�RI�SURFHVVHV�JLYHQ�LQ�,62�3$6�
+6
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