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,QWURGXFWLRQ

8OWUDYLROHW�OLJKW�LV�SDUW�RI�WKH�HOHFWURPDJQHWLF��(0��VSHFWUXP��DQG�LV�GLYLGHG�LQWR���ZDYHOHQJWK
UDQJHV��89�&��IURP�����QDQRPHWHUV��QP��WR�����QP��89�%��IURP�����QP�WR�����QP��DQG�89�$�
IURP�����QP�WR�����QP�

7KH� JHUPLFLGDO� XOWUDYLROHW� ODPS� HPLWV� KLJK� LQWHQVLW\� XOWUDYLROHW� UDGLDWLRQ� FRQFHQWUDWHG� DURXQG
WKH�ZDYHOHQJWK� RI� �����QP� �L�H�� �89�&� UDGLDWLRQ���� ���� RI� WKH� UDGLDWLRQ� HPLWWHG� E\� JHUPLFLGDO
ODPSV� LV� DW� WKLV� ZDYHOHQJWK� ZKLFK� DOVR� KDSSHQV� WR� EH� LQ� WKH� UHJLRQ� RI� PD[LPXP� JHUPLFLGDO
HIIHFWLYHQHVV�

%HIRUH�ODPLQDU�IORZ�FDELQHWV�ZHUH�GHYHORSHG�LQ�WKH�����V�DQG�����V��ELRORJLVWV�LQ�WKH�ODERUDWRU\
XVHG�GHDG�DLU�ER[HV�FRQVWUXFWHG�RI�SODVWLFV�ZLWK�QRWKLQJ�PRUH�WKDQ�DQ�89�ODPS�LQ�WKHP�WR�NHHS
WKH�LQWHULRU�RI�WKH�ER[�VWHULOH��7KH�89�ODPS�ZRXOG�EH�WXUQHG�RQ�WR�GHFRQWDPLQDWH�WKH�LQWHULRU�RI
WKH�ER[��VZLWFKHG�RII��OHDYLQJ�WKH�ER[�UHDG\�IRU�XVH��2I�FRXUVH�ZH�KDYH�FRPH�D�ORQJ�ZD\�VLQFH�WKHQ
��WKH�GHDG�DLU�ER[�V\VWHP�ZDV�UXGLPHQWDU\�DQG�ZLWKRXW�DQ\�SRVLWLYH�SUHVVXUH�DLUIORZ��IURP�LQVLGH
WKH�ER[�WR�WKH�RXWVLGH��FRQWDPLQDWHG�URRP�DLU�FRXOG�HDVLO\�KDYH�EHHQ�LQGXFHG�LQWR�WKH�ER[�DJDLQ�

1DWXUDOO\�DV� WKH�XVH�RI� ODPLQDU�IORZ�FDELQHWV�EHFRPH�LQFUHDVLQJO\�SRSXODU�89� ODPSV�ZHUH�DOVR
LQFRUSRUDWHG�RQ�WKHVH�QHZ�FOHDQ�DLU�GHYLFHV�IRU�WKHLU�JHUPLFLGDO�SURSHUWLHV��7\SLFDOO\�LQ�D�ODPLQDU
IORZ�RU�ELRORJLFDO�VDIHW\�FDELQHW�WKH�89�ODPS�LV�DFWLYDWHG�ZKLOH�WKH�FDELQHW�LV�QRW�LQ�XVH�WR�NHHS
WKH�LQWHULRU�RI�WKH�ZRUN�]RQH�FOHDQ�DQG�GHFRQWDPLQDWHG��IRU�H[DPSOH�WKURXJKRXW�WKH�QLJKW�XQWLO
WKH�XVHU�UHWXUQV�WKH�QH[W�GD\�WR�XVH�WKH�FDELQHW�DJDLQ���0RGHUQ�FDELQHWV�KDYH�DOVR�LPSURYHG�RQ
WKLV�IHDWXUH�DQG�VRPH�KDYH�89�WLPHUV�WR�DOORZ�WKH�XVHU�WR�FRQWURO�WKH�GHFRQWDPLQDWLRQ�F\FOH��IRU
H[DPSOH�WR�WXUQ�WKH�ODPS�RQ�IRU�D�IHZ�KRXUV��WKHQ�VKXW�LW�GRZQ��LQVWHDG�RI�OHDYLQJ�LW�RQ�WKH�HQWLUH
QLJKW��LQ�RUGHU�WR�FRQVHUYH�ODPS�OLIH��WKHVH�ODPSV�KDYH�D�UDWHG�OLIHVSDQ�DIWHU�ZKLFK�HIIHFWLYHQHVV
UDSLGO\�GHWHULRUDWHV��

+RZHYHU�� LQ� WKH� ODWH�����V�DQG�����V�DV� WKH�XVH�RI� ODPLQDU� IORZ�DQG�ELRORJLFDO� VDIHW\� FDELQHWV
EHFDPH� LQFUHDVLQJO\� SUHYDOHQW�� PDQXIDFWXUHUV� EHFDPH� LQFUHDVLQJO\� DZDUH� RI� WKH� GHWULPHQWDO
HIIHFWV�RI�WKH�89�ODPS�ZKHQ�XVHG�RQ�WKHVH�FDELQHWV��,W�LV�WKH�SXUSRVH�RI�WKLV�WHFKQLFDO�SDSHU�WR
GLVFXVV� WKH� QHJDWLYH� HIIHFWV� RI� XVLQJ� 89� ODPSV� LQ� PRGHUQ� ODPLQDU� IORZ� DQG� ELRORJLFDO� VDIHW\
FDELQHWV�� LQ� WKH�KRSH� WKDW� WKLV�ZLOO� HGXFDWH�XVHUV�� SXUFKDVHUV�� DQG� DQ\RQH� LQYROYHG� LQ� ODPLQDU
IORZ�RU�ELRORJLFDO�VDIHW\�FDELQHW�WHFKQRORJ\��WR�HQVXUH�EHWWHU�VDIHW\�DOO�IRU�ODERUDWRU\�XVHUV�

���7KH�XVH�RI� WKH�89�ODPS�LQ� ODPLQDU� IORZ�DQG�ELRORJLFDO� VDIHW\�FDELQHWV� LV�H[SOLFLWO\
GLVFRXUDJHG� LQ�DOO�PDMRU� LQWHUQDWLRQDO� VWDQGDUGV� DQG� UHFRPPHQGDWLRQV��0D\�ZH� UHIHU
WKH�UHDGHU�WR�WKH�IROORZLQJ�UHIHUHQFHV�

D��16)�6WDQGDUG����IRU�&ODVV�,,�%LRKD]DUG�6DIHW\�&DELQHWU\

�89�OLJKWLQJ�LV�QRW�UHFRPPHQGHG�LQ�&ODVV�,,� �ODPLQDU�IORZ��ELRVDIHW\�FDELQHWU\��,I�UHTXHVWHG�E\
WKH� SXUFKDVHU�� LW� VKDOO� EH� LQVWDOOHG� LQ� VXFK� D� PDQQHU� WKDW� LW� GRHV� QRW� UHGXFH� WKH� UHTXLUHG
SHUIRUPDQFH� �RI� WKH� FDELQHW�� ���� 89� LUUDGLDWLRQ� FDQ� FDXVH� HU\WKHPD� RI� VNLQ� DQG� H\H� GDPDJH��
�6HFWLRQ��������

E��(XURSHDQ�6WDQGDUG�(1�����������IRU�0LFURELRORJLFDO�6DIHW\�&DELQHWV

�8OWUDYLROHW��89��UDGLDWLRQ�LV�QRW�UHFRPPHQGHG�IRU�XVH�LQ�VDIHW\�FDELQHWV��+RZHYHU��LI�UHTXHVWHG�
LW� VKRXOG� EH� LQVWDOOHG� LQ� VXFK� D� PDQQHU� WKDW� LW� GRHV� QRW� DIIHFW� WKH� DLUIORZ� DQG� FRQWDLQPHQW
SHUIRUPDQFH�RI�WKH�FDELQHW����$QQH[�$�6HFWLRQ���

F��$XVWUDOLDQ�6WDQGDUG�$6�������IRU�&OHDQ�:RUNVWDWLRQV��/DPLQDU�)ORZ�&DELQHWV�

�,W�LV�UHFRPPHQGHG�WKDW�WKH�XVH�RI�89�ODPSV�EH�DYRLGHG��7KH�QHHG�IRU�89�ODPSV�VKRXOG�ILUVW�EH
HVWDEOLVKHG�E\�WKH�XVHU��6SHFLDO�VDIHW\�SUHFDXWLRQV�QHHG�WR�EH�LQ�XVH�IRU�SURWHFWLRQ�RI�SHUVRQQHO�
SURGXFWV�DQG�PDWHULDOV��7KHUH�LV�D�SRWHQWLDO�IRU�PLVXVH�RI�89�ODPSV�ZLWK�UHVXOWLQJ� LQMXULHV�DQG
GHOHWHULRXV�HIIHFWV�RI�SKDUPDFHXWLFDO�SURGXFWV����6HFWLRQ������
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G��$XVWUDOLDQ�6WDQGDUG�$6�������IRU�&ODVV�,�%LRORJLFDO�6DIHW\�&DELQHWV
�,QVWDOODWLRQ�RI�89�ODPSV�LV�QRW�UHFRPPHQGHG�������6HFWLRQ�����

H��$XVWUDOLDQ�6WDQGDUG�$6�������IRU�&ODVV�,,�%LRORJLFDO�6DIHW\�&DELQHWV
�,QVWDOODWLRQ�RI�89�ODPSV�LV�QRW�UHFRPPHQGHG�������6HFWLRQ�����

I��$XVWUDOLDQ�6WDQGDUG�$6�����IRU�/DPLQDU�)ORZ�&\WRWR[LF�'UXJ�6DIHW\�&DELQHWV
�,QVWDOODWLRQ�RI�89�ODPSV�LV�QRW�UHFRPPHQGHG�������6HFWLRQ�����

J��$PHULFDQ�&'&�3XEOLFDWLRQ��3ULPDU\�&RQWDLQPHQW�IRU�%LRKD]DUGV��6HOHFWLRQ��,QVWDOODWLRQ�DQG
8VH�RI�%LRORJLFDO�6DIHW\�&DELQHWV�

�8OWUDYLROHW��89��ODPSV�DUH�QRW�UHTXLUHG�LQ�%6&V���3DJH����

���3HUVRQQHO�VDIHW\�LVVXHV

D��([SRVXUH�WR�89�UDGLDWLRQ�FDQ�FDXVH�HU\WKHPD�RI�VNLQ�DQG�H\H�GDPDJH�

E��,Q�DGGLWLRQ�WKH�FDELQHW�QHHGV�WR�EH�SURSHUO\�HTXLSSHG�ZLWK�89�ILOWHULQJ�PDWHULDOV��IURQW���VLGH
FRYHUV��DQG�SURSHU�LQWHUORFNLQJ�PHFKDQLVP�WR�SUHYHQW�H[SRVXUH��ZKLFK�LQFUHDVHV�WKH�RYHUDOO�FRVW
DQG�FRPSOH[LW\�RI�WKH�FDELQHW��:KHQ�RQH�FRQVLGHUV�DOO�WKLV�DGGLWLRQDO�H[WUD�SUHFDXWLRQV�QHHG�WR�EH
WDNHQ�� SOXV� WKH� IDFWV� FRQFHUQLQJ� WKH� LQHIIHFWLYHQHVV� RI� WKH� 89� ODPS� �VHH� EHORZ��� FOHDUO\� WKH
UHDVRQV�IRU�QRW�XVLQJ�WKH�89�ODPS�DUH�FRPSHOOLQJ�

F�� 6RPH� 89� ODPSV� DOVR� FRQWDLQ� PHUFXU\� DQG� EUHDNLQJ� WKH� ODPS� FDQ� UHVXOW� LQ� XQGHVLUDEOH
H[SRVXUH�WR�WKLV�WR[LF�FRPSRXQG�

G��89� UDGLDWLRQ� LV� DOVR� UHIOHFWHG� RII� VRPH� VXUIDFHV� OLNH� VWDLQOHVV� VWHHO��ZKLFK�PHDQV� DGGLWLRQDO
VDIHW\�SUHFDXWLRQV�QHHG�WR�EH�WDNHQ�DV�ZHOO��$�IURQW�FRYHU���QLJKW�GRRU�PXVW�DOZD\V�EH�XWLOLVHG�RQ
D�FDELQHW�ZKHQ�89�LV�HPSOR\HG�WR�SUHYHQW�89�H[SRVXUH�RI�RWKHU�SHUVRQQHO�LQ�WKH�ODERUDWRU\�ZKHQ
WKH�89�ODPS�LV�DFWLYDWHG�

H��2QH�RI�WKH�SUREOHPV�LQ�ZRUNLQJ�ZLWK�89�UDGLDWLRQ�LV� WKDW� WKH�V\PSWRPV�RI�RYHUH[SRVXUH�DUH
QRW�LPPHGLDWHO\�IHOW�VR�WKDW�SHUVRQV�H[SRVHG�GR�QRW�UHDOL]H�WKH�KD]DUG�XQWLO�DIWHU�WKH�GDPDJH�LV
GRQH�

I��*HUPLFLGDO�89�ODPSV�SURGXFH�R]RQH�ZKLFK�FDQ�DOVR�EH�WR[LF�LQ�KLJK�FRQFHQWUDWLRQV�

���3HUIRUPDQFH�GHJUDGDWLRQ�RI�WKH�FDELQHW

D��8OWUDYLROHW�UDGLDWLRQ�FDQ�SRWHQWLDOO\�GHJUDGH�PDWHULDOV�LQ�WKH�FDELQHW�VXFK�DV�FHUWDLQ�SODVWLFV
�ZKHQ�WKH\�PD\�EH�XVHG��DQG�VHDODQW��VXFK�DV�579���VLOLFRQH��XVHG�WR�HQVXUH� MRLQWV� �� VHDPV�DUH
DLUWLJKW��,Q�WKH�PRVW�H[WUHPH���GDQJHURXV�VLWXDWLRQ�IRU�ELRORJLFDO�VDIHW\�FDELQHWV��WKLV�FRXOG�FDXVH
FULWLFDO�MRLQWV�WR�GHJUDGH��LQ�WXUQ�UHVXOWLQJ�LQ�RWKHU�SHUIRUPDQFH�LVVXHV��ORVV�RI�SUHVVXUH�WLJKWQHVV
LQWHJULW\� �SRWHQWLDOO\� DOORZLQJ� ELRORJLFDO� KD]DUGV� WR� HVFDSH� WKURXJK� WKHVH� VHDPV��� RU� DOORZLQJ
FRQWDPLQDWLRQ�WR�DFFXPXODWH�LQ�WKHVH�MRLQWV�SRVLQJ�D�FOHDQDELOLW\���GHFRQWDPLQDWLRQ�SUREOHP�

:KLOH�(VFR�HQVXUHV�WKDW�DOO�PDWHULDOV� LQ�RXU�FDELQHWV�DUH�UHVLVWDQW�WR�XOWUDYLROHW�UDGLDWLRQ�� WKLV
PD\� QRW� EH� WKH� FDVH� IRU� RWKHU� PDQXIDFWXUHUV�� ,Q� DGGLWLRQ�� FOHDUO\� E\� HOLPLQDWLQJ� WKLV� H[WUD
SHUIRUPDQFH� YDULDEOH� �L�H�� QRW� XVLQJ� DQ� XOWUDYLROHW� OLJKW�� HVSHFLDOO\� DIWHU� FRQVLGHULQJ� WKH� RWKHU
GHWULPHQWDO�HIIHFWV�RI�WKH�89�ODPS��WKH�ORQJ�WHUP�RYHUDOO�SHUIRUPDQFH�RI�WKH�FDELQHW�FDQ�EH�EHWWHU
HQVXUHG�

E��$LUIORZ�LQWHUIHUHQFH�DQG�WXUEXOHQFH��:KHQ�89�ODPSV�DUH�LQVWDOOHG�DV�D�SHUPDQHQW�IL[WXUH� LQ
WKH� ZRUN� ]RQH� �ZKLFK� LV� XVXDOO\� WKH� FDVH� IRU� UHDVRQV� RI� FRQYHQLHQFH�� WKH\� FDXVH� XQQHFHVVDU\
DLUIORZ�WXUEXOHQFH�ZKLFK�FDQ�LQ�WXUQ�GLVUXSW�SURGXFW�DQG�FURVV�FRQWDPLQDWLRQ�SURWHFWLRQ��,Q�RWKHU
ZRUGV�WKH�89�ODPS�FDXVHV�WXUEXOHQFH�ZKLFK�GLVUXSWV�WKH�ODPLQDU���XQLGLUHFWLRQDO�QDWXUH�RI�WKH
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DLU� VWUHDP�� ZKLFK� LV� FULWLFDO� WR� PDLQWDLQLQJ� SURSHU� FDELQHW� SURGXFW� �� FURVV� FRQWDPLQDWLRQ
SHUIRUPDQFH�

$V�GHWDLOHG�LQ�PDQ\�RI�WKH�LQWHUQDWLRQDO�VWDQGDUGV�DERYH��WKH�FDELQHW�LV�WHVWHG�ZLWK�WKH�89�ODPS
LQ�SODFH� LQ�RUGHU� WR�HQVXUH� WKDW� LW�GRHV�QRW�GHJUDGH� WKLV�SHUIRUPDQFH�DVSHFW��$JDLQ��ZKLOH�(VFR
HQVXUHV� WKLV� E\� FRQGXFWLQJ� ULJRURXV� WHVWLQJ� LQ� RXU� LQ�KRXVH� UHVHDUFK� ODERUDWRU\�� WKLV� PD\� QRW
DOZD\V�EH�WKH�FDVH�IRU�RWKHU�PDQXIDFWXUHUV�

,Q�FRQFOXVLRQ��ZKLOH�LW�LV�UHDVRQDEOH�WR�VD\�WKDW�WKH�89�ODPS�ODUJHO\�KDV�QR�HIIHFW�RQ�WKH�SURGXFW
SURWHFWLRQ�DQG�FURVV�FRQWDPLQDWLRQ�SURWHFWLRQ�RI�WKH�FDELQHW��LW�LV�DOVR�YHU\�UHDVRQDEOH�WR�FRQFOXGH
WKDW� E\� HOLPLQDWLQJ� WKLV� YDULDEOH� WKH� RYHUDOO� SHUIRUPDQFH� RI� WKH� FDELQHW� FDQ� EH� LQFUHDVHG� �
HVSHFLDOO\�ZKHQ�WKH�RWKHU�IDFWRUV�LQ�WKLV�GRFXPHQW�DV�FRQVLGHUHG�DV�D�ZKROH�

��� ,QHIIHFWLYHQHVV� RI� WKH� 89� ODPS� RQ� PRGHUQ� ODPLQDU� IORZ� DQG� ELRORJLFDO� VDIHW\
FDELQHWV

:KHQ� FRQVLGHUHG� LQ� WKH� PRGHUQ� SHUVSHFWLYH� RI� ODPLQDU� IORZ� DQG� ELRORJLFDO� VDIHW\� FDELQHW
WHFKQRORJ\��WKH�XOWUDYLROHW�ODPS�RQ�WKH�ZKROH�LQ�JHQHUDOO\�LQHIIHFWLYH�IRU�WKH�IROORZLQJ�UHDVRQV�

D��7KH�ODPLQDU�IORZ�RU�ELRORJLFDO�VDIHW\�FDELQHW�VKRXOG�EH�RSHUDWHG����KRXUV�D�GD\��DQ�HFRQRPLF
SRVVLELOLW\� HVSHFLDOO\� ZKHQ� VRPH� RI� (VFR
V� ODWHVW� HQHUJ\� HIILFLHQW� PRGHOV� DUH� XVHG�� WR� HQVXUH
FRPSOHWH�VWHULOLW\�� HOLPLQDWH� OHQJWK\� VWDUWXS� WLPHV��DQG�NHHS� WKH�ZRUN�]RQH� UHDG\� WR�XVH�DW�DOO
WLPHV�� SUHYHQW� QRQ�GHFRQWDPLQDWHG� ELRORJLFDO� KD]DUGV� IURP� HVFDSLQJ� WKH� ZRUN� ]RQH� IURP� WKH
LQWHULRU�LQ�WKH�FDVH�RI�VDIHW\�FDELQHWV��:KHQ�WKLV�UHFRPPHQGDWLRQ�LV�REVHUYHG�WKH�XOWUDYLROHW�ODPS
EHFRPHV�LUUHOHYDQW�

E��7KH�XOWUDYLROHW�ODPS�WR�D�ODUJH�H[WHQW�KDV�EHFRPH�ODUJHO\�D�IDOODF\�DPRQJ�XVHUV�RI�ODPLQDU�IORZ
DQG�ELRORJLFDO�VDIHW\�FDELQHWV�WRGD\��$JDLQ�ZKHQ�RQH�FRQVLGHUV�WKH�ZD\�LQ�ZKLFK�WKHVH�ODPSV�DUH
XVHG�WKLV�HDVLO\�EHFRPHV�DSSDUHQW�

$V�PHQWLRQHG�DERYH�XVXDOO\�WKH�RSHUDWRU�ZLOO�VKXW�GRZQ�WKH�EORZHU��LQVWDOO�D�IURQW���QLJKW�FRYHU
�ZKHQ�DYDLODEOH���WKHQ�WXUQ�RQ�WKH�89�ODPS��7KH�ZRUN�]RQH�LV�WKHQ��GHFRQWDPLQDWHG���RU�VR�WKH
XVHU�EHOLHYHV��RYHUQLJKW��DQG�WKH�QH[W�GD\�ZKHQ�KH���VKH�UHWXUQV�WR�WKH�ODE�WKH�89�ODPS�LV�WXUQHG
RII��DQG�WKH�ODPSV�GHDFWLYDWHG��&OHDUO\�VLQFH�WKH�IURQW���QLJKW�FRYHU�LV�QRW�WRWDOO\�DLU�WLJKW�GXULQJ
WKLV�LQWHUYDO�WKH�FDELQHW�FRXOG�DOUHDG\�EH�FRQWDPLQDWHG�EHIRUH�WKH�XVHU�KDV�D�FKDQFH�WR�VWDUW�WKH
IDQV��WKXV�UHQGHULQJ�ZKDWHYHU��GHFRQWDPLQDWLRQ��WKDW�WRRN�SODFH�LQ�WKH�QLJKW�XVHOHVV�

,Q�VRPH�H[WUHPH�VLWXDWLRQV��89�ODPSV�DUH�XVHG�ZLWKRXW�IURQW���QLJKW�FRYHUV�ZKLFK�QRW�RQO\�SRVHV
D�VDIHW\�ULVN��EXW�DOVR�PDNHV� WKH�XVH�RI� WKH� ODPS�ULGLFXORXV�� ,Q�RWKHU�ZRUGV� WKH�XVHU� WXUQV� WKH
ODPS�RQ��H[LWV� WKH� ODERUDWRU\�� UHWXUQV� WKH�QH[W�GD\�DQG�VKXWV� WKH� ODPS�GRZQ��(YHQ�GXULQJ� WKH
�GHFRQWDPLQDWLRQ��DW�QLJKW�RI�WKH�FDELQHW�E\�WKH�ODPS�WKH�XVHU�GLG�QRW�UHDOL]H�WKDW�DLU�LQ�WKH�URRP
ZDV�DOUHDG\�PRYLQJ�LQWR�WKH�FDELQHW�WKXV�FRQWDPLQDWLQJ�DOO�H[SRVHG�VXUIDFHV��WKXV�QHJDWLQJ�WKH
XVH�RI�WKH�ODPS�

F��3UHVHQFH�RI�VXUIDFH�FRQWDPLQDWLRQ�LQ�WKH�ZRUN�]RQH
'XULQJ�WKH�SHULRG�ZKHQ�WKH�EORZHUV�DUH�VKXW�GRZQ��WKH�IURQW���QLJKW�FRYHUV�LQVWDOOHG��DQG�WKH�89
ODPS� DFWLYDWHG�� FOHDUO\� WKHUH� LV� DPSOH� RSSRUWXQLW\� IRU� FRQWDPLQDWHG� URRP� DLU� WR� LQILOWUDWH� DQG
FRQWDPLQDWH�WKH�ZRUN�]RQH��89�ODPSV�DUH�LQHIIHFWLYH�DV�ORQJ�DV�DQ\�VXUIDFH�FRQWDPLQDWLRQ��GXVW
SDUWLFOHV�HWF���LV�SUHVHQW�DV�89�KDV�OLPLWHG�SHQHWUDWLQJ�SRZHU�

G��7KH�ODPS�GRHV�QRW�GHFRQWDPLQDWH�DOO�VXUIDFHV�LQ�WKH�FDELQHW
2Q�VRPH�FDELQHW�GHVLJQV��WKH�SODFHPHQW�DQG�GHVLJQ�RI�WKH�ODPS�PHDQV�WKDW�QRW�DOO�VXUIDFHV�LQ�WKH
FDELQHW� DUH� H[SRVHG� WR� 89� UDGLDWLRQ�� 7KLV� LV� HVSHFLDOO\� WKH� FDVH� IRU� ELRORJLFDO� VDIHW\� FDELQHWV
ZKHUH� WKH� ODPS� RQ� DOO� FDELQHW� GHVLJQV� GRHV� QRW� GHFRQWDPLQDWH� WKH� FULWLFDO� FRQWDPLQDWHG� DLU
UHWXUQ�SOHQXP�EHQHDWK�WKH�ZRUN�VXUIDFH�
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,Q� DGGLWLRQ�� RFFDVLRQDOO\� VRPH� XVHUV� �GLVUHJDUGLQJ� PDQXIDFWXUHU� UHFRPPHQGDWLRQV�� PD\� VWRUH
REMHFWV� LQVLGH� WKH� FDELQHW�� :KHQ� WKLV� LV� WKH� FDVH� WKH� 89� ODPS� LV� WRWDOO\� LQHIIHFWLYH� IRU� WKHVH
VKDGRZHG�DUHDV�

I��7KH�ODPS�PXVW�EH�FOHDQHG�UHJXODUO\��WR�UHPRYH�VXUIDFH�GXVW�RQ�WKH�JODVV�VXUIDFH�RI�WKH�ODPS�
IRU�PD[LPXP�HIIHFWLYHQHVV�EXW�WKLV�DVSHFW�LV�RIWHQ�LJQRUHG�E\�XVHUV�ZKLFK�WKHUHIRUH�GHJUDGHV�WKH
SHUIRUPDQFH�RI�WKH�89�ODPS�

���7KH�89�ODPS�HQFRXUDJHV�EDG�ZRUNLQJ�SUDFWLFH

7KH� ODPS� HQFRXUDJHV� EDG� ZRUNLQJ� SUDFWLFH� E\� JLYLQJ� XVHUV� D� �IDOVH� VHQVH� RI� VHFXULW\��� :KLOH
PDQXIDFWXUHUV�OLNH�(VFR�FRQVWDQWO\�HPSKDVL]H�WKDW�ZKHQ�WKH�ODPS�LV�XVHG�LW�LV�21/<�DQ�DLG�WR
VXUIDFH�GHFRQWDPLQDWLRQ��VRPH�XVHUV��OXOOHG�LQWR�D�VHQVH�RI�VHFXULW\��PD\�GLVUHJDUG�XVXDO�VXUIDFH
GHFRQWDPLQDWLRQ�SUDFWLFHV

�,Q�RWKHU�ZRUGV�EHIRUH�XVLQJ�WKH�FDELQHW�WKH\�EHOLHYH�WKH�ZRUN�]RQH�LV�FOHDQ�DQG�GR�QRW�ZLSH�GRZQ
ZLWK�IRU�H[DPSOH�����DOFRKRO��$IWHU�XVLQJ�WKH�FDELQHW�WKH\�DOVR�GLVUHJDUG�WKH�ZLSH�GRZQ�SURFHVV
ZKLFK�LV�HVSHFLDOO\�LPSRUWDQW�RQ�ELRORJLFDO�VDIHW\�FDELQHWV�

:KHQ�RQH�FRQVLGHUV�WKDW�WKH�89�ODPS��IRU�WKH�UHDVRQV�VWDWHG�DERYH��LV�LQHIIHFWLYH��WKLV�ZRUN�KDELW
�RU� WKH� ODFN� WKHUHRI�� DQG� IDOVH� VHQVH� RI� VHFXULW\� WKDW� WKH� 89� ODPS� HQFRXUDJHV� LQ� XVHUV�� LV
GHWULPHQWDO�WR�WKH�SHUIRUPDQFH�RI�WKH�FDELQHW�

���/DFN�RI�YDOLGDWLRQ

D��89�ODPSV�DUH�QRW�FKDQJHG�ZKHQ�WKH\�KDYH�WR
$V�PHQWLRQHG�DERYH��89�ODPSV�KDYH�D�VSHFLILF�OLIH�F\FOH�DQG�QHHG�WR�EH�FKDQJHG�DIWHU�D�FHUWDLQ
QXPEHU�RI�KRXUV�WR�PDLQWDLQ�HIIHFWLYHQHVV��UDGLDWLRQ�LQWHQVLW\���8QIRUWXQDWHO\�QRW�PDQ\�VHUYLFH
FRPSDQLHV�KDYH�WKH�FDSDELOLW\�WR�FKHFN�WKH�LQWHQVLW\�RI�WKH�89�ODPS�DQG�FRQVHTXHQWO\�WKH�XVHU
PD\�SHUVLVW�LQ�XVLQJ�D�ODPS�ZKLFK�KDV�DOUHDG\�EHFRPH�LQHIIHFWLYH�

E��7KH�HIIHFWLYHQHVV�RI�WKH�89�ODPS�FDQQRW�EH�YDOLGDWHG
7KHUH� GRHV� QRW� H[LVW� D� VLQJOH� FRQYHQLHQW� WHFKQLTXH� WKDW� LV� ZLGHO\� HPSOR\HG� IRU� YDOLGDWLQJ� WKH
HIIHFWLYHQHVV�RI�WKH�89�ODPS�DIWHU�HYHU\�GHFRQWDPLQDWLRQ�F\FOH��7KH�EHVW�RSWLRQ�WKDW�H[LVWV�LV�WKH
XVH� RI� D� VSHFLDO� GHFRQWDPLQDWLRQ� SDSHU� �VWULS�� WKDW� FKDQJHV� DSSHDUDQFH� DIWHU� H[SRVXUH� WR
VXIILFLHQW�UDGLDWLRQ��EXW�WKLV�LV�QRW�HPSOR\HG�E\�PDQ\�FDELQHW�XVHUV�

F��/DFN�RI�FRQVLVWHQF\�LQ�YDOLGDWLRQ�WHFKQLTXH
(YHQ� ZKHQ� WKH� VHUYLFH� FRPSDQ\� PD\� FKHFN� WKH� LQWHQVLW\� RI� WKH� 89� UDGLDWLRQ�� WKHUH� H[LVWV� D
JHQHUDO�ODFN�RI�YDOLGDWLRQ�WHFKQLTXH�LQ�WKH�LQGXVWU\��)RU�H[DPSOH�HYHQ�WKH�16)���GRHV�QRW�KDYH�D
SHUIRUPDQFH� WHVW� IRU� YDOLGDWLQJ� WKLV� DVSHFW� RI� WKH� FDELQHW�� &RQVHTXHQWO\� YDOLGDWLRQ� WHFKQLTXH
RIWHQ� GHSHQGV� RQ� WKH� VHUYLFH� FRPSDQ\� DQG� LV� QRW� UHSURGXFLEOH� WKURXJKRXW� WKH� LQGXVWU\�
)XUWKHUPRUH�PDQ\� VHUYLFH� FRPSDQLHV� VLPSO\� WDNH� RQH� UHDGLQJ� LQ� WKH� FHQWUH� RI� WKH� ZRUN� ]RQH
ZKLFK�FOHDUO\�GRHV�QRW�VXIILFH�JLYHQ�WKH�IDFW�WKDW�WKH�XVHU�LV�H[SHFWLQJ�WKH�89�ODPS�WR�EH�HIIHFWLYH
LQ�GHFRQWDPLQDWLRQ�DOO�ZRUN�]RQH� VXUIDFHV��%XW� WKHQ� FOHDUO\�PHDVXULQJ� WKH�89� LQWHQVLW\� DW� DOO
ZRUN�VXUIDFH�SRVLWLRQV�LV�DQ�LPSUDFWLFDOLW\�


