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7KH�DFFHVVLELOLW\�RI�LQWHUDFWLYH�FRPSXWHU�EDVHG�SURGXFWV�DQG�VHUYLFHV�KDV�ORQJ�EHHQ�DQ� LVVXH�RI
FRQFHUQ�WR�ERWK�WKH�$VVLVWLYH�7HFKQRORJ\�DQG�+&,�FRPPXQLWLHV��7KRXJK�SURJUHVV�KDV�EHHQ�VORZ�
WKHUH� KDYH� EHHQ� VHYHUDO� HIIRUWV� DLPLQJ� WR� GRFXPHQW� WKH� FRQVROLGDWHG� ZLVGRP� LQ� WKH� IRUP� RI
JHQHUDO� JXLGHOLQHV� DQG� H[DPSOHV� RI� EHVW� SUDFWLFH�� 'HVSLWH� WKHLU� VRXQG� KXPDQ� IDFWRUV� FRQWHQW�
WKHVH� JXLGHOLQHV� UHTXLUH� VXEVWDQWLDO� LQWHUSUHWDWLRQ� E\� GHVLJQHUV� EHIRUH� WKH\� FDQ� JHQHUDWH
SUDFWLFDOO\�XVHIXO�DQG�FRQWH[W�VSHFLILF�UHFRPPHQGDWLRQV��,Q�WKLV�SDSHU��ZH�H[DPLQH�KRZ�GLIIHUHQW
HQJLQHHULQJ� SHUVSHFWLYHV� LQ� WKH� LPSOHPHQWDWLRQ� RI� JXLGHOLQHV� PD\� LQIOXHQFH� WKH� TXDOLW\� RI� WKH
ILQDO�SURGXFWV�

���,QWURGXFWLRQ

7KH�WHUP�JXLGHOLQH�LV�IUHTXHQWO\�XVHG�WR�UHIHU�WR�D�JHQHUDO�UXOH�RI�WKXPE�ZKLFK�DSSOLHV�IRU�D
SDUWLFXODU�FODVV��RU�UDQJH�RI��FRPSXWHU�DUWHIDFWV��L�H���LQSXW�RXWSXW�GHYLFH��ZLQGRZ��WH[W��HWF��
8VXDOO\�� D� JXLGHOLQH� LV� D� FRQVROLGDWHG� VWDWHPHQW� GHSLFWLQJ� H[LVWLQJ� GHVLJQ� ZLVGRP�� RU
UHFRPPHQGDWLRQV� IRU�ZKLFK� WKHUH� LV� VXIILFLHQW� VXSSRUWLQJ� HYLGHQFH��*XLGHOLQHV� FRQVWLWXWH� D
SRSXODU�PHDQV�IRU�SURSDJDWLQJ�KXPDQ�IDFWRUV�NQRZOHGJH�LQWR�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI
FRPSXWHU�EDVHG� DSSOLFDWLRQV� �6PLWK� DQG� 0RVLHU�� ������� 7KHLU� SULPH� XVH� LV� IRU� IRUPDWLYH
GHVLJQ� LQSXW�� � ,Q� WKH� SDVW�� WKH� KXPDQ� IDFWRUV� FRPPXQLW\� KDV� SURGXFHG� D� ZLGH� UDQJH� RI
JXLGHOLQHV� IRU� JHQHUDO�SXUSRVH� VRIWZDUH�� VSHFLILF� LQWHUDFWLRQ� SODWIRUPV� �H�J��� JUDSKLFDO� XVHU
LQWHUIDFHV��WKH�:::��RU�VSHFLILF�DSSOLFDWLRQ�GRPDLQV��H�J���DHURSODQH�FRFNSLWV��HGXFDWLRQDO
VRIWZDUH���+RZHYHU��GHVSLWH�WKHLU�ZLGH�DYDLODELOLW\��+&,�GHVLJQHUV�UDUHO\�XVH�JXLGHOLQHV��7KLV
LV�GXH�WR�VHYHUDO�UHDVRQV��ZKLFK�KDYH�EHHQ�H[WHQVLYHO\�GLVFXVVHG��LQ�WKH�UHOHYDQW�OLWHUDWXUH�

7R� DGGUHVV� VRPH� RI� WKHVH�� UHVHDUFKHUV� KDYH� DWWHPSWHG� WR� SURYLGH� WRROV� IRU� ZRUNLQJ� ZLWK
JXLGHOLQHV� �IRU� D� UHYLHZ�� VHH� 9DQGHUGRQFNW�� LQ� SUHVV��� 7KHVH� DUH� W\SLFDOO\� FRPSXWHU�EDVHG
V\VWHPV��ZKLFK�FRPSOHPHQW�RU� VXEVWLWXWH� WKH�SUHYDLOLQJ�SDSHU�EDVHG�JXLGHOLQHV�SURSDJDWLRQ
PHGLXP�ZLWK�PRUH�LQWHUDFWLYH�PHDQV�IRU�DFFHVVLQJ�DQG�DSSO\LQJ�JXLGHOLQHV��7KHLU�IXQFWLRQDO
VFRSH� RI� VXFK� WRROV� YDULHV� IURP� PDNLQJ� GHVLJQHUV� DZDUH� RI� H[LVWLQJ� JXLGHOLQHV� DQG� VW\OH
JXLGHV�UHSRUWHG�LQ�GRFXPHQWV�WR��VHPL���DXWRPDWLFDOO\�LQWHUSUHWLQJ�DQG�DSSO\LQJ�JXLGHOLQHV�WR
D�SDUWLFXODU�DUWHIDFW��5HSUHVHQWDWLYH�H[DPSOHV�RI�WKLV�FODVV�RI�WRROV�DUH�
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 � WKH� ZRUN� E\� +HQQLQJHU�� +D\QHV� DQG� 5HLWK�� ������ RQ� H[SHULHQFH�EDVHG� XVDELOLW\
JXLGHOLQHV�

����$FFHVVLELOLW\�JXLGHOLQHV

,Q�WKLV�SDSHU��ZH�ZLOO�EH�FRQFHUQHG�ZLWK�D�SDUWLFXODU�W\SH�RI�+&,�JXLGHOLQHV��ZKLFK�DUH�UHODWHG
WR� WKH� GHVLJQ� RI� DFFHVVLEOH� IHDWXUHV� WR� XVHU� LQWHUIDFH� VRIWZDUH�� $FFHVVLELOLW\� JXLGHOLQHV� DUH
W\SLFDOO\�GRFXPHQWHG�RQ�SDSHU�DQG�UHIOHFW�SUHYLRXV�H[SHULHQFH�DQG�EHVW�SUDFWLFH�DYDLODEOH�IRU
GHVLJQLQJ�DFFHVVLEOH�LQWHUDFWLYH�VRIWZDUH��$W�SUHVHQW�� WKHUH�DUH�VHYHUDO�VRXUFHV�RI�JXLGHOLQHV
IRU� FRPSXWHU� DFFHVVLELOLW\� E\� GLVDEOHG� XVHUV� �H�J��� 7KRUHQ�� ������ +)(6�$16,� ����� �����
5DKPDQ� DQG�6SULQJOH�� ������%HUJPDQ� DQG� -RKQVRQ�� ������ DV�ZHOO� DV� VHYHUDO�:RUOG�:LGH
:HE� VLWHV�� FRQWDLQLQJ� UHOHYDQW� GRFXPHQWV� DQG� XQLYHUVDO� GHVLJQ� SULQFLSOHV� �6WRU\�� ������
7KHVH�GRFXPHQWV�FRQWDLQ�JRRG�GHVLJQ�SULQFLSOHV��GHVLJQ�FULWHULD��RU�GHVLJQ�UXOHV��ZKLFK�KDYH
EHHQ� IRXQG� XVHIXO�� RU� DSSOLFDEOH� LQ� VSHFLILF� DSSOLFDWLRQ� GRPDLQV��� � ([DPSOHV� RI� VXFK
DSSOLFDWLRQV�FDQ�EH�IRXQG�LQ�:HE�EURZVHUV��H�J���$9$17,��6WHSKDQLGLV�HW�DO����������SXEOLF
DFFHVV�WHUPLQDOV���SRLQW�RI�VDOH�HTXLSPHQW��DQG�FHOOXODU�SKRQHV��

'HVSLWH�WKH�VRXQG�KXPDQ�IDFWRUV�LQSXW�SURSDJDWHG�WKURXJK�DFFHVVLELOLW\�JXLGHOLQHV��D�QXPEHU
RI� SUREOHPV� LPSHGH� WKH� XVH� RI� VXFK� JXLGHOLQHV�� )LUVW� RI� DOO�� DFFHVVLELOLW\� JXLGHOLQHV�� LQ� WKH
PDMRULW\� RI� FDVHV�� DUH� H[SUHVVHG� DV� JHQHUDO� UHFRPPHQGDWLRQV� LQGHSHQGHQW� IURP� FRQWH[W�
&RQVHTXHQWO\�� HIIHFWLYH� DSSOLFDWLRQ� RI� WKH� JXLGHOLQHV� UHTXLUHV� VXEVWDQWLDO� FRQWH[WXDO
LQWHUSUHWDWLRQ� ±� D� WDVN� WKDW� LV� ERWK� LQWHUDFWLRQ� DQG� FROODERUDWLRQ� LQWHQVLYH�� 0RUHRYHU�� DQ\
LQWHUSUHWDWLRQ�HIIRUW� LV�ERXQG�E\�WKH�FDSDELOLW\��H[SHULHQFH�DQG�EUHDGWK�RI�NQRZOHGJH�RI� WKH
GHVLJQHU� �RU� WKH� VSHFLDOLVW� LQYROYHG�� UHJDUGLQJ� DOWHUQDWLYH� DFFHVV� VROXWLRQV�� WHFKQLFDO
FKDUDFWHULVWLFV��HWF�

6HFRQGO\�� DFFHVVLELOLW\� JXLGHOLQHV� DUH� VHOGRP� EDVHG� RQ� VRXQG� H[SHULPHQWDO� JURXQGV�� ,Q
JHQHUDO��WKH�DYDLODEOH�H[SHULPHQWDO�ZRUN�RQ�DVVLVWLYH�WHFKQRORJLHV�LV�DQHFGRWDO��&DVDOL��������
DQG� GRHV� QRW� FRYHU� WKH� EURDG� UDQJH� RI� DOWHUQDWLYH� VROXWLRQV�� )XUWKHUPRUH�� GXH� WR� WKH
FRQWLQXRXV�UDGLFDO�FKDQJHV�LQ�WKH�PDLQVWUHDP�,QIRUPDWLRQ�7HFKQRORJ\�LQGXVWU\��VRPH�RI�WKH
SDVW�H[SHULPHQWDO�UHVXOWV�UDSLGO\�EHFRPH�LQYDOLG�RU�RXW�RI�FRQWH[W��7KLV�LV�IXUWKHU�FRPSOLFDWHG
E\� WKH� JHQHUDO� ODFN� RI� FRPSUHKHQVLYH� HYDOXDWLRQ� PHWKRGRORJLHV� DQG� H[SHULPHQWDWLRQ
IUDPHZRUNV��ZKLFK�DUH�QHFHVVDU\�SDUWLFXODUO\�LQ�WKH�FRQWH[W�RI�SHRSOH�ZLWK�GLVDELOLWLHV�

7KLUGO\�� DFFHVVLELOLW\� JXLGHOLQHV� DUH� GLIILFXOW� WR� FRPPXQLFDWH� WR� GHYHORSHUV�� 'HVLJQ� LQSXW
GHULYHG� IURP� JXLGHOLQHV� LV� QRW� DOZD\V� FRPSUHKHQVLEOH� RU� DSSURSULDWHG� E\� WKH� GHYHORSPHQW
WHDP�� 7KLV� LV� QRW� RQO\� GXH� WR� WKH� W\SLFDOO\� GHPDQGLQJ� WDVN� RI� LPSOHPHQWLQJ� WKHVH
UHFRPPHQGDWLRQV�� EXW� DOVR� GXH� WR� WKH� GRXEWV� WKDW� DUH� IUHTXHQWO\� H[SUHVVHG� UHJDUGLQJ� WKH
YDOLGLW\� RI� D� SDUWLFXODU� UHFRPPHQGDWLRQ� LQ� D� JLYHQ� GHVLJQ� FDVH�� $� UHODWHG� LVVXH� LV� WKDW� RI
LPSOHPHQWDWLRQ� H[SHQVH�� 7\SLFDOO\�� DFFHVVLELOLW\� JXLGHOLQHV� UDLVH� WKH� FRVW� RI� VRIWZDUH
������������������������������ ����������������������������
��6HH�IRU�H[DPSOH�KWWS���ZZZ�Z��RUJ�75�����:$,�:(%&21�7(17����������DQG
KWWS���ZZZ�Z��RUJ�75�����:$,�86(5$*(17����������
�� ,W� LV� DOVR� FRPPRQ� WKDW� VXFK� JXLGHOLQHV� DUH� FODVVLILHG� XQGHU� GLVDELOLW\� JURXSV� �H�J��� KHDULQJ� LPSDLUHG��PRWRU
LPSDLUHG��
��6HH�IRU�H[DPSOH��KWWS���WUDFH�ZLVF�HGX�ZRUOG�NLRVN�LWPV�SURWRW\SHV�NLRVN�KWPO�
��6HH�IRU�H[DPSOH��KWWS���WUDFH�ZLVF�HGX�ZRUOG�NLRVN�LWPV�SURWRW\SHV�SRV�KWPO�
��6HH�IRU�H[DPSOH��7KH�/RV�$QJHOHV�7LPHV��'HYLFHV�IRU�WKH�GLVDEOHG�DUH�H[SDQGLQJ�DFFHVV�WR�PRGHUQ
FRPPXQLFDWLRQV��$XJXVW����������



GHYHORSPHQW��DV�WKH\�GHPDQG�VXEVWDQWLDO�RQH�RII�SURJUDPPLQJ�HIIRUWV���ZKLFK�FDQ�VHOGRP�EH
UHXVHG�DFURVV�GHVLJQ�FDVHV��$V�D�UHVXOW��WKH�FRVW�RI�GHYHORSLQJ�DQG�PDLQWDLQLQJ�WKH�LQWHUIDFH�LV
KLJK��DQG�LW�LQFUHDVHV�GUDPDWLFDOO\�ZLWK�WKH�QXPEHU�RI�GLIIHUHQW�WDUJHW�XVHU�JURXSV�

)RXUWKO\�� DQRWKHU� FRPPRQO\� FLWHG� VKRUWFRPLQJ� RI� DFFHVVLELOLW\� JXLGHOLQHV� LV� WKDW� GHVLJQ
UHFRPPHQGDWLRQV� GHULYHG� WKURXJK� GLIIHUHQW� VHWV� RI� JXLGHOLQHV� DUH� IUHTXHQWO\� FRQIOLFWLQJ
�VRPHWLPHV�� VXFK� FRQIOLFWV�PD\�EH� HQFRXQWHUHG� HYHQ�ZLWKLQ� WKH� VDPH� VHW� RI� JXLGHOLQHV��� ,Q
RWKHU� ZRUGV�� RQH� JXLGHOLQH� PD\� LQYDOLGDWH� DQRWKHU� JXLGHOLQH�� $W� WKH� VDPH� WLPH�� JXLGHOLQH
GRFXPHQWV� RU� UHIHUHQFH� PDQXDOV� RIIHU� QR� QDWXUDO� ZD\� RI� UHVROYLQJ� DPELJXLWLHV�� ZKLFK
W\SLFDOO\�OHDGV�WR�DUELWUDU\�GHFLVLRQV�E\�WKH�GHVLJQ�WHDP�

)LQDOO\��WKH�VSHFLDO�YRFDEXODU\�XVHG�E\�VRPH�RI�WKH�DYDLODEOH�JXLGHOLQH�PDQXDOV�LQWURGXFHV�DQ
DGGLWLRQDO� SUREOHP�� 7KLV� DULVHV� IURP� WKH� ODQJXDJH� XVHG� LQ� WKHVH� GRFXPHQWV�� ZKLFK� LV� QRW
DOZD\V� FRPSUHKHQVLEOH� E\� WKH� GHVLJQHUV� RU� WKH� GHYHORSHUV� RI� XVHU� LQWHUIDFHV�� $V� D
FRQVHTXHQFH�� DGGLWLRQDO� WUDLQLQJ� LV� XVXDOO\� UHTXLUHG� EHIRUH� WKH� GHYHORSPHQW� WHDP� FDQ
HIIHFWLYHO\� DQG� HIILFLHQWO\� XVH� D� JXLGHOLQH� PDQXDO� DQG� LPSOHPHQW� WKH� UHOHYDQW
UHFRPPHQGDWLRQV�

����7KH�LVVXH

'XH�WR�WKH�DERYH�DQG�SHUKDSV��RWKHU�UHDVRQV��DFFHVVLELOLW\�JXLGHOLQHV�DUH�IUHTXHQWO\�QHJOHFWHG�
$V� D� FRQVHTXHQFH�� WKH� DYDLODEOH� SURGXFWV� OHDYH� PXFK� WR� EH� GHVLUHG� LQ� WHUPV� RI� HQG� XVHU
SHUFHLYHG�TXDOLW\��,Q�WKLV�SDSHU��ZH�VHHN�WR�VKHG�OLJKW�WR�WKH�JDS�H[LVWLQJ�EHWZHHQ�WKH�KXPDQ
IDFWRUV� FRQWHQW� RI� DFFHVVLELOLW\� JXLGHOLQHV� DQG� WKH� SUHYDLOLQJ� LPSOHPHQWDWLRQ�HQJLQHHULQJ
VWUDWHJLHV�� ,W� LV� DUJXHG� WKDW� WKH� LQDGHTXDF\� RI� FXUUHQWO\� DGRSWHG� HQJLQHHULQJ� SHUVSHFWLYHV�
UDWKHU� WKDQ� WKH� FRQWHQW� RU� WKH� TXDOLW\� RI� WKH� JXLGHOLQHV�� OLPLWV� WKH� LPSDFW� RI� DFFHVVLELOLW\
JXLGHOLQHV�RQ�+&,�GHVLJQ��:H�DWWHPSW�WR�GR� WKLV�E\�UHYLHZLQJ� WZR�SUDFWLFDO�FDVH�VWXGLHV� LQ
ZKLFK� WKH� VDPH� JXLGHOLQH� LV� LQWHUSUHWHG� IURP� GLIIHUHQW� YLHZSRLQWV�� ,Q� WKH� FDVH� VWXGLHV
UHYLHZHG��WKH�FRPPRQ�IHDWXUH�LV�WKH�LQWHQWLRQ��RQ�WKH�SDUW�RI�WKH�GHVLJQHU��WR�DGGUHVV�D�ZLGHU
UDQJH� RI� XVHU� UHTXLUHPHQWV�� LQFOXGLQJ� WKRVH� RI� GLVDEOHG� DQG� HOGHUO\� SHRSOH�� 'HVSLWH� WKLV
FRPPRQDOLW\��KRZHYHU��WKHUH�DUH�GLIIHUHQFHV�XQGHUO\LQJ�WKH�YDULRXV�LPSOHPHQWDWLRQV��ZKLFK
LPSDFW�FHUWDLQ�TXDOLW\�DWWULEXWHV�RI�WKH�HQG�SURGXFWV�

7KH�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��7KH�QH[W�VHFWLRQ�SURYLGHV�DQ�LQIRUPDWLYH�DFFRXQW�RI�ZKDW
DFFHVVLELOLW\� JXLGHOLQHV� DUH� DQG� KRZ� WKH\� FDQ� EH� WUDQVODWHG� LQWR� GHVLJQ� KHXULVWLFV� DQG
UHFRPPHQGDWLRQV�� 7KHQ� ZH� SUHVHQW� DOWHUQDWLYH� HQJLQHHULQJ� SHUVSHFWLYHV� IRU� LPSOHPHQWLQJ
DFFHVVLELOLW\� JXLGHOLQHV� DQG� UHIOHFW� RQ� WKHLU� UHODWLYH� PHULWV�� 7KH� SDSHU� FRQFOXGHV� ZLWK� D
VXPPDU\�DQG�GLVFXVVLRQ�

���,QWHUSUHWLQJ�DFFHVVLELOLW\�JXLGHOLQHV

7R�LOOXVWUDWH� WKH�SRLQW�EHLQJ�DGGUHVVHG� LQ� WKLV�SDSHU��ZH�ZLOO�PDNH�XVH�RI�DQ�H[DPSOH��7KH
H[DPSOH� FRYHUV� DFFHVVLELOLW\� RI� *8,V� E\� PRWRU� LPSDLUHG� XVHUV�� 7R� WKLV� HIIHFW�� D� UHOHYDQW
DFFHVVLELOLW\�JXLGHOLQH�LV�DV�IROORZV��6PLWK��������

*� ´3URYLGH�D�PHWKRG�IRU�FDUU\LQJ�RXW�PRXVH��RU�RWKHU�SRLQWLQJ�GHYLFH�IXQFWLRQV
ZLWK�WKH�NH\ERDUG��RU�D�NH\ERDUG�HPXODWRUµ

,QWHUSUHWLQJ� VXFK� D� JXLGHOLQH�� JLYHV� ULVH� WR� GHVLJQ� KHXULVWLFV�� ZKLFK� DUH� FRQVLGHUHG� WR� EH
H[SHULHQFH�EDVHG�GHVLJQ�UXOHV��7KLV�PHDQV�WKDW�GHVLJQ�KHXULVWLFV�PD\�QRW�KDYH�EHHQ�VXEMHFW�WR
HPSLULFDO�YDOLGDWLRQ��DV�WKHLU�DSSOLFDELOLW\�PD\�EH�GHSHQGHQW�RQ�WKH�FRQWH[W�RI�XVH��L�H���XVHU
������������������������������ ����������������������������
��7KLV�LV�DOVR�GXH�WR�WKH�ODFN�RI�KLJK�OHYHO�WRROV�IRU�EXLOGLQJ�DFFHVVLEOH�XVHU�LQWHUIDFH�VRIWZDUH�



SURILOH��WDVN�UHTXLUHPHQWV��XVDJH�SDWWHUQ��HWF���$�SDUWLFXODU�JXLGHOLQH�PD\�JLYH�ULVH�WR�VHYHUDO
GHVLJQ�KHXULVWLFV�EDVHG�RQ�WKH�LQWHUSUHWDWLRQ�RI�WKH�JXLGHOLQH�LQ�D�VSHFLILF�DSSOLFDWLRQ�GRPDLQ�
RU�FRQWH[W�RI�XVH��0RUHRYHU��WKHVH�KHXULVWLFV�PD\��RU�PD\�QRW��EH�UHODWHG�WR�WKH�VDPH�LQWHUIDFH
DWWULEXWH� DQG� PD\�� RU� PD\� QRW�� EH� RI� HTXDO� YRWLQJ� SRZHU�� ,Q� FDVHV� ZKHUH�� IRU� WKH� VDPH
LQWHUIDFH�DWWULEXWH��PRUH�WKDQ�RQH�GHVLJQ�KHXULVWLFV�DUH�DSSOLFDEOH��WKHQ�WKH�GHVLJQHU�W\SLFDOO\
QHHGV� WR� DJJUHJDWH� WKH� FRPSHWLQJ� DOWHUQDWLYHV� WR� DUULYH� DW� D� SODXVLEOH��PD[LPDOO\� SUHIHUUHG
VROXWLRQ�

)RU�H[DPSOH��WKH�JXLGHOLQH�PHQWLRQHG�DERYH�PD\�JLYH�ULVH�WR�GHVLJQ�KHXULVWLFV�DW�WKH�OHYHO�RI
WKH�RYHUDOO�HQYLURQPHQW��RU�IRU�VSHFLILF�XVHU�WDVNV��$W�WKH�OHYHO�RI�WKH�RYHUDOO�HQYLURQPHQW�WKH
GHVLJQ�KHXULVWLF�PD\�HQWDLO�WKDW�

+���´6ZLWFK�DFFHVV�WR�:LQGRZV�VKRXOG�EH�DOORZHG�IRU�XVHUV�ZLWK�SK\VLFDO���PRWRU
LPSDLUPHQWVµ�

2Q�WKH�RWKHU�KDQG��DW�WKH�OHYHO�RI�WKH�XVHU�WDVNV��D�GHVLJQ�KHXULVWLF�PD\�HQWDLO�WKDW�

+�� ´7H[W�HGLWLQJ�IDFLOLWLHV�VKRXOG�EH�SURYLGHG�YLD�D�YLUWXDO�NH\ERDUG�DFFHVVLEOH
WKURXJK�D�VZLWFK�EDVHG�LQWHUIDFHµ�

2U��WKDW

+�� ´:LQGRZ�PDQDJHPHQW�IDFLOLWLHV�VKRXOG�EH�PDGH�DFFHVVLEOH�WKURXJK�H[SOLFLW
IXQFWLRQ�DFWLYDWLRQµ�

:KDW�LV�LPSRUWDQW�WR�QRWH�LV�WKDW�KHXULVWLFV�PD\�LPSO\�VSHFLILF�GHVLJQ�DUWHIDFWV�ZKLFK�VKRXOG
EH� GHYHORSHG� WKURXJK� D� XVHU�LQYROYHG� LWHUDWLYH� SURFHVV� �%DQQRQ�� ������ WR� UHIOHFW� WKH
UHTXLUHPHQWV�RI�WKH�LQWHQGHG�WDUJHW�XVHU�JURXS�V���)RU�LQVWDQFH��+��LPSOLHV�D�YLUWXDO�NH\ERDUG
VXFK� DV� WKDW� GHSLFWHG� LQ� )LJXUH� ��� ZKHUHDV� +�� LPSOLHV� WKH� WRROEDUV� RI� )LJXUH� ��� VLQFH� D
ZLQGRZLQJ�SODWIRUP�PD\�RIIHU�QR�SURJUDPPDWLF�FRQWURO�RI�ZLQGRZ�PDQDJHPHQW�IDFLOLWLHV��,Q
VXFK�D�FDVH��WKH�H[DPSOHV�GHSLFWHG�LQ�)LJXUH���LOOXVWUDWH�WHQWDWLYH�RSWLRQV�IRU�H[SOLFLW��ZLQGRZ
PDQDJHPHQW�� IXQFWLRQ� DFWLYDWLRQ�� ZKLFK� FDQ� EH� VXEVHTXHQWO\� PDSSHG� WR� LPSOHPHQWHG
YHUVLRQV� RQ� WKH� GHVLUDEOH� WDUJHW� SODWIRUP�� WKXV� PDSSLQJ� KHXULVWLFV� WR� GHWDLOHG� GHVLJQ
UHFRPPHQGDWLRQV�

)LJXUH����$�SDSHU�PRFN�XS�RI�WKH�YLUWXDO�NH\ERDUG

)LQDOO\�� UHFRPPHQGDWLRQV� UHIOHFW� GHWDLOHG� GHVLJQ� GHFLVLRQV� ZKLFK� DUH� XVXDOO\� UHODWHG� WR
LPSOHPHQWHG�FRXQWHUSDUWV�RI�GHVLJQ�FRQFHSWV��VXFK�DV�WKRVH�GHSLFWHG�LQ�)LJXUH���DQG�)LJXUH



���7KH�VFRSH�RI�VXFK�GHFLVLRQV�LV�W\SLFDOO\�ERXQG�WR�VSHFLILF�DWWULEXWHV�RI�LQWHUDFWLRQ��HLWKHU�DW
WKH�SK\VLFDO� OHYHO��RU�DW� WKH� V\QWDFWLF� OHYHO���)RU� H[DPSOH�� UHFRPPHQGDWLRQV� UHOHYDQW� WR� WKH
SK\VLFDO� OHYHO� RI� LQWHUDFWLRQ� PD\� DFFRXQW� IRU� WKH� ³ORRN� DQG� IHHO´� RI� D� YLUWXDO� NH\ERDUG
GHVLJQHG�WR�IDFLOLWDWH�WH[W�HQWU\�WDVNV�IRU�D�XVHU�ZLWK�PRGHUDWH�SK\VLFDO�LPSDLUPHQW��WKH�FKRLFH
RI�REMHFW�FODVVHV��VSHFLILF�DWWULEXWHV�RI�VXFK�REMHFW�FODVVHV��H�J���WKH�DFFHVV�SROLF\�IRU�FRQWDLQHU
REMHFWV��WKH�WRSRORJ\�RI�JURXSV�RI�LWHPV���5HFRPPHQGDWLRQV�UHOHYDQW�WR�WKH�V\QWDFWLF�OHYHO�RI
LQWHUDFWLRQ�PD\�GHWHUPLQH�DVSHFWV�VXFK�DV�WKH�GLDORJXH�FRPPDQG�RUGHU�WKDW�LV�WR�EH�XVHG�WR
DFFRPSOLVK�VSHFLILF�WDVNV��H�J���)XQFWLRQ�REMHFW�YHUVXV�2EMHFW�)XQFWLRQ�V\QWD[���WKH�IXQFWLRQ
DFWLYDWLRQ�PRGHV��H�J���H[SOLFLW�YHUVXV�LPSOLFLW�DFWLYDWLRQ���HWF�

)LJXUH����$�SDSHU�PRFN�XS�RI�WKH�WRROEDUV�IRU�ZLQGRZ�PDQDJHPHQW

,W� LV� LPSRUWDQW� WR� PHQWLRQ� WKDW� UHFRPPHQGDWLRQV� UHSUHVHQW� XQDPELJXRXV� VWDWHPHQWV� DERXW
HLWKHU�WKH�SK\VLFDO��OH[LFDO��RU�WKH�V\QWDFWLF�OHYHO�RI�DQ�LQWHUIDFH�DQG��RQFH�GHULYHG��WKH\�FDQ
EH�GLUHFWO\�LPSOHPHQWHG�E\�D�XVHU� LQWHUIDFH�GHYHORSHU��7KH�HPSKDVLV�XSRQ� WKH�SK\VLFDO�DQG
V\QWDFWLF�OHYHOV�RI�LQWHUDFWLRQ�LV�MXVWLILHG�E\�WKH�IDFW�WKDW�DFFHVVLELOLW\�W\SLFDOO\�DIIHFWV�ERWK�WKH
FKRLFH� RI� SK\VLFDO� LQWHUDFWLRQ� UHVRXUFHV� �L�H��� LQSXW�RXWSXW� GHYLFHV�� REMHFW� FODVVHV� DQG
LQWHUDFWLRQ�WHFKQLTXHV��DV�ZHOO�DV�DOWHUQDWLYH�GLDORJXH�RUJDQLVDWLRQ�

)URP�WKH�DERYH��LW�IROORZV�WKDW�WKH�PDLQ�GLVWLQFWLRQ�EHWZHHQ�JXLGHOLQHV�DQG�UHFRPPHQGDWLRQV
FDQ� EH� VXPPDULVHG� DV� IROORZV�� )LUVW�� UHFRPPHQGDWLRQV� DUH� GHULYDWLYHV� RI� JXLGHOLQHV� WKDW
RFFXU�WKURXJK�FRQWH[WXDO�LQWHUSUHWDWLRQ�RI�WKH�ODWWHU�LQWR�GHVLJQ�KHXULVWLFV��ZKLFK�LQ�WXUQ�JLYH
ULVH� WR� WKH� UHFRPPHQGDWLRQV�� ,Q� RWKHU� ZRUGV�� RQH� JXLGHOLQH�PD\� JLYH� ULVH� WR� RQH� RU� PRUH
GHVLJQ�KHXULVWLFV�ZKLFK�� LQ�WXUQ��UHVXOW� LQ�FROOHFWLRQV�RI�GHVLJQ�UHFRPPHQGDWLRQV��6HFRQGO\�
GHVLJQ� UHFRPPHQGDWLRQV� DUH� QRW� VXEMHFW� WR� LQWHUSUHWDWLRQ�� $V� VXFK�� WKH\� UHIOHFW� FRQFUHWH
GHVLJQ� DUWHIDFWV�� DV� RSSRVHG� WR� DEVWUDFW� GHVLJQ� SDWWHUQV�� DQG� LPSO\� H[SOLFLW� DVVLJQPHQWV� IRU
WKRVH�OH[LFDO��RU�V\QWDFWLF�LWHPV�RI�D�XVHU�LQWHUIDFH�WKDW�DUH�QHHGHG�WR�HQVXUH�DFFHVVLELOLW\�E\
WKH�LQWHQGHG�WDUJHW�XVHU�JURXSV�

���,PSOHPHQWLQJ�DFFHVVLELOLW\�JXLGHOLQHV��7ZR�DOWHUQDWLYHV

+DYLQJ� GLVWLQJXLVKHG� EHWZHHQ� DFFHVVLELOLW\� JXLGHOLQHV�� GHVLJQ� KHXULVWLFV� DQG
UHFRPPHQGDWLRQV��ZH�ZLOO�QRZ�H[DPLQH�WZR�DOWHUQDWLYH�LPSOHPHQWDWLRQ�SHUVSHFWLYHV�IRU�WKH
VDPH�JXLGHOLQH� LQWURGXFHG�HDUOLHU��7KH�GLIIHUHQFH� LV� LQ� WKH� LQWHUSUHWDWLRQ�RI� WKH�JXLGHOLQH�� ,W
ZLOO�EH�VKRZQ�WKDW�DQDO\WLFDO�LQVLJKWV�ZKLFK�EURDGHQ�WKH�VFRSH�RI�LQWHUSUHWDWLRQ�RI�D�JXLGHOLQH
PD\�EULQJ�DERXW�VXEVWDQWLDO�EHQHILWV�IRU�DOO�SDUWLHV�FRQFHUQHG�



����,PSOHPHQWLQJ�JXLGHOLQHV�LQ�VSHFLILF�DSSOLFDWLRQV

)LUVW�� ZH� H[DPLQH� KRZ� DFFHVVLELOLW\� KDV� EHHQ� LQWURGXFHG� LQ� D� ZRUG� SURFHVVLQJ� DSSOLFDWLRQ
UXQQLQJ�XQGHU�D�SRSXODU�*8,�HQYLURQPHQW��7KH�H[DPSOH�SUHVHQWV�D� W\SLFDO�FDVH�RI�PDSSLQJ
DFFHVVLELOLW\�JXLGHOLQHV�WR�VSHFLDOLVHG�RQH�RII�GHVLJQ��6SHFLDOLVHG�GHVLJQ�LQ�IDFW�DLPV�HLWKHU�WR
SURYLGH� HQKDQFHG� LQWHUDFWLYH� EHKDYLRXUV� WR� YLVXDO� FRQVWUXFWLRQV� RU� WR� PDS� WKHP� RQWR
DOWHUQDWLYH�PRGDOLWLHV��ZLWK�UHVSHFW�WR�WKH�RQHV�DGRSWHG�LQ�PDLQVWUHDP�DSSOLFDWLRQV��EDVHG�RQ
VRPH�SULQFLSOHV��GHVLJQ�FULWHULD�RU�JXLGHOLQHV�� ,W�VKRXOG�EH�PHQWLRQHG� WKDW� WKH�SUREOHP�ZLWK
VXFK� LPSOHPHQWDWLRQV� LV� QRW� WKH� KXPDQ� IDFWRUV� FRQWHQW� RI� WKH� JXLGHOLQHV�� ZKLFK� LQ� WKH
PDMRULW\�RI�FDVHV�LV�VRXQG�DQG�FDQ�DOVR�FRQVWLWXWH�WKH�EDVLV�IRU�PRUH�JHQHULF�VROXWLRQV��EXW�WKH
HQJLQHHULQJ�SHUVSHFWLYH�WKDW�LV�DGRSWHG��ZKLFK�UHVXOWV�LQ�SUH�SDFNDJHG�DFFHVV�IHDWXUHV��KDUG�
FRGHG�DQG�GLIILFXOW�WR�PDLQWDLQ��XSJUDGH��RU�PDS�DFURVV�GLIIHUHQW�PRGDOLWLHV�DQG�XVHU�JURXSV�

)LJXUH����$Q�LQVWDQFH�RI�WKH�ZRUG�SURFHVVRU�*5$),6�IRU�XVHUV�ZLWK�PRWRU�LPSDLUPHQW�LQ�WKHLU�XSSHU�OLPEV

$V�DQ�H[DPSOH�RI�VSHFLDOLVHG�GHVLJQ��ZH�EULHIO\�SUHVHQW�WKH�*5$),6�ZRUG�SURFHVVLQJ�V\VWHP�
*5$),6� UXQV� XQGHU�:LQGRZV� DQG� KDV� EHHQ� GHVLJQHG� WR� EH� DFFHVVLEOH� E\� PRWRU�LPSDLUHG
XVHUV���7KH�SULPDU\�JXLGHOLQH�ZKLFK�KDV�EHHQ�HPSOR\HG�WR�SURYLGH�DFFHVV�LV�WKDW�RI�UHSODFLQJ
WKH�PRXVH�DQG�NH\ERDUG�RSHUDWLRQV�ZLWK�D�VZLWFK�EDVHG�HPXODWLRQ�LQWHUIDFH�WKDW�HQDEOHV�WKH
XVHU� WR� LQWHUDFW� ZLWK� WKH� DSSOLFDWLRQ� WKURXJK� VFDQQLQJ�� %DVHG� RQ� VFDQQLQJ�� VHYHUDO� VSHFLDO
GLDORJXH� HOHPHQWV�KDYH� EHHQ� LQWURGXFHG� WR� IDFLOLWDWH� VSHFLILF� WDVNV��7KXV�� IRU� LQVWDQFH�� WH[W
HGLWLQJ�LV�IDFLOLWDWHG�WKURXJK�D�YLUWXDO�NH\ERDUG��VHH�ORZHU�SDUW�RI�)LJXUH�����WKH�HOHPHQWV�RI
ZKLFK�DUH�VFDQQHG�E\�D�KLJKOLJKWHU�LQ�VSHFLILF�VHTXHQFHV��6HOHFWLRQ�LV�PDGH�E\�EXWWRQ�SUHVV�RI
D� VZLWFK�� 2WKHU� QDYLJDWLRQ� IXQFWLRQV� ZLWKLQ� WKH� YLUWXDO� NH\ERDUG� GLDORJXH� DUH� FDUULHG� E\
FRUUHVSRQGLQJ� VZLWFK�EDVHG� RSHUDWLRQV�� $� W\SLFDO� GLDORJXH� ZLWK� *5$),6� LV� LOOXVWUDWHG� LQ
)LJXUH� ��� ,W� VKRXOG� EH� QRWHG� WKDW� WKH� VFDQQLQJ� WHFKQLTXH�� DV� ZHOO� DV� WKH� VSHFLDO� GLDORJXH
HOHPHQWV��H�J���YLUWXDO�NH\ERDUG���KDYH�EHHQ�KDUG�FRGHG�LQWR�WKH�DSSOLFDWLRQ��WKXV�OHDGLQJ�WR�D
FHUWDLQ�GHJUHH�RI�LQIOH[LELOLW\�

������������������������������ ����������������������������
��7KH�*5$),6�ZRUG�SURFHVVRU�KDV�EHHQ�GHYHORSHG�DW�,&6�)257+�LQ�WKH�IUDPHZRUN�RI�WKH�+25,=21�(67,$
3URMHFW��7KLV�SURMHFW�UDQ�IURP�-DQXDU\������WR�-XQH������DQG�IRFXVHG�RQ�WKH�YRFDWLRQDO�WUDLQLQJ�RI�XQHPSOR\HG
GLVDEOHG�SHRSOH��WKURXJK�WKH�XVH�RI�LQIRUPDWLRQ�WHFKQRORJLHV��3DUWQHUV�LQ�WKH�+25,=21�(67,$�3URMHFW�ZHUH�
,&6�)257+��8QLYHUVLW\�RI�$WKHQV�'HSDUWPHQW�RI�,QIRUPDWLFV��,GULPD�.LQRQLNLV�(UJDVLDV��3DQHOOLQLRV
6LQGHVPRV�7LIORQ��,GULPD�3DPPDNDULVWRV��(WHULD�6SDVWLNRQ�9RULRX�(OODGRV��(XURVNLOOV��,1(6&�3RUWXJDO�



����,PSOHPHQWLQJ�JXLGHOLQHV�LQ�WKH�UXQ�WLPH�HQYLURQPHQW

,Q�WKH�SUHYLRXV�H[DPSOH��WKH�SUHYDLOLQJ�DSSURDFK�WR�DFFHVVLELOLW\�KDV�EHHQ�WKDW�RI�VSHFLDOLVHG
GHVLJQ� RI� DQ� DSSOLFDWLRQ� VR� DV� WR� LPSOHPHQW� WKH� QHFHVVDU\� DFFHVVLELOLW\� JXLGHOLQHV� �H�J��
HPXODWLRQ�� VZLWFK�EDVHG� DFFHVV�� RII�VFUHHQ�PRGHO��� ,W� VKRXOG� EH� QRWHG� WKDW� JXLGHOLQHV� PD\
DOVR�EH�LPSOHPHQWHG�EDVHG�RQ�DQDO\WLFDO� LQVLJKWV�� WKXV�RIIHULQJ�PRUH�JHQHULF� UHDOLVDWLRQV�RI
DFFHVVLELOLW\� JXLGHOLQHV�� ,Q� WKLV� VHFWLRQ�� ZH� ZLOO� SURYLGH� DQ� H[DPSOH� RI� VXFK� D� JHQHULF
LPSOHPHQWDWLRQ�

$Q� DOWHUQDWLYH� WR� LPSOHPHQWLQJ� D� VHSDUDWH�� DSSOLFDWLRQ�VSHFLILF� LQWHUIDFH� WR� DQ� LQWHUDFWLYH
V\VWHP�LV�WR�HPEHG�WKH�DFFHVVLELOLW\�IHDWXUHV�LQWR�WKH�UXQ�WLPH�HQYLURQPHQW��WKXV�PDNLQJ�LW�D
SURSHUW\� RI� WKH� HQYLURQPHQW� UDWKHU� WKDQ� RI� D� VSHFLILF� DSSOLFDWLRQ�� ,Q� WKLV� PDQQHU�� DOO
DSSOLFDWLRQV� UXQQLQJ� XQGHU� WKDW� HQYLURQPHQW� �H�J�� :LQGRZV�� PD\� EHQHILW� IURP� WKH
FRUUHVSRQGLQJ�DFFHVVLELOLW\�IHDWXUHV�WKDW�DUH�FRPPRQ�DQG�FRQVLVWHQW�WKURXJKRXW��)RU�WKLV�WR�EH
SRVVLEOH��KRZHYHU�� WKH� UXQ�WLPH� OLEUDULHV�RI� WKH�HQYLURQPHQW� VKRXOG� IDFLOLWDWH�SURJUDPPDWLF
FRQWURO� RI� WKH� DYDLODEOH� LQWHUDFWLRQ� HOHPHQWV� DQG� WKHLU� DWWULEXWHV�� 7KURXJK� VXFK� FRQWURO�� LW
ZRXOG� WKHQ�EH�SRVVLEOH� WR� DXJPHQW� WKH� UDQJH� DQG� W\SH� RI� LQWHUDFWLRQ� WHFKQLTXHV� VXSSRUWHG�
7KLV�W\SH�RI�DFFHVV�SRVVLELOLW\�ZDV�RULJLQDOO\�GHPRQVWUDWHG�E\�WKH�$&&(66�SURMHFW��DQG�ZDV
VXEVHTXHQWO\�WDNHQ�XS�E\�PDLQVWUHDP�YHQGRUV��

)LJXUH����$�VFUHHQ�YLHZ�RI�D�FRPPXQLFDWLRQ�GHYLFH��LQFRUSRUDWLQJ�VFDQQLQJ��IRU�D�VHYHQ�\HDU�ROG�ER\�ZKR
FRPPXQLFDWHV�ZLWK�%OLVV\PEROV�

7KH� GHYHORSPHQWV� LQ� WKH� $&&(66� SURMHFW� DLPHG� WR� DXJPHQW� WKH� :LQGRZV� OLEUDU\� RI
LQWHUDFWLRQ�REMHFWV�ZLWK�VFDQQLQJ��7KLV�VKRXOG�EH�FRQWUDVWHG�WR�WKH�H[DPSOH�SUHVHQWHG�LQ�WKH
SUHYLRXV� VHFWLRQ�� ZKHUH� VFDQQLQJ� ZDV� IXOO\� SURJUDPPHG� LQWR� WKH� FXVWRPLVHG� GHVLJQ�� 7KH
DXJPHQWHG�WRRONLW�UHIHUUHG�WR�DV�6&$1/,%��6DYLGLV�HW�DO�������E��SURYLGHV�GHYHORSHUV�ZLWK

������������������������������ ����������������������������
��7KH�$&&(66�73������'HYHORSPHQW�SODWIRUP�IRU�XQLILHG�$&&(66�WR�HQDEOLQJ�HQYLURQPHQWV��SURMHFW�ZDV
SDUWLDOO\�IXQGHG�E\�WKH�7,'(�3URJUDPPH�RI�WKH�(XURSHDQ�&RPPLVVLRQ��DQG�ODVWHG����PRQWKV��-DQXDU\�WKH��VW�
�����WR�'HFHPEHU�WKH������������7KH�SDUWQHUV�RI�WKH�$&&(66�FRQVRUWLXP�ZHUH��&15�,52(��,WDO\����3ULPH
FRQWUDFWRU��,&6�)257+��*UHHFH���8QLYHUVLW\�RI�+HUWIRUVKLUH��8QLWHG�.LQJGRP���8QLYHUVLW\�RI�$WKHQV��*UHHFH��
1$:+��)LQODQG���977��)LQODQG���+HUHZDUG�&ROOHJH��8QLWHG�.LQJGRP���51,%��8QLWHG�.LQJGRP���6HOHFR
�,WDO\���0$�6\VWHPV�	�&RQWURO��8QLWHG�.LQJGRP���3,.20('��)LQODQG���$�GHVFULSWLRQ�RI�WKH�SURMHFW�LV
DYDLODEOH�RQ�OLQH�DW�WKH�XUO�DGGUHVV�KWWS���ZZZ�LFV�IRUWK�JU�aDFFHVV�LQGH[�KWPO�
��6HH�IRU�H[DPSOH�0LFURVRIW¶V�$FWLYH�$FFHVVLELOLW\���KWWS���ZZZ�PLFURVRIW�FRP�HQDEOH�PVDD�GHIDXOW�KWP��DQG
-DYD70�$FFHVVLELOLW\�$3,��KWWS���MDYD�VXQ�FRP�SURGXFWV�MIF�MDFFHVV�����GRF�JXLGH�KWPO��



WKH� FDSDELOLW\� WR� EXLOG� IXOO�IXQFWLRQLQJ� HPXODWLRQ�EDVHG� LQWHUDFWLYH� V\VWHPV� XVLQJ� WKH
VFDQQLQJ� WHFKQLTXH�� $Q� H[DPSOH� RI� DQ� DSSOLFDWLRQ� �QDPHO\�� D� FRPPXQLFDWLRQ� DLG�
.RXURXSHWURJORX�HW�DO���������PDNLQJ�XVH�RI�WKH�DXJPHQWHG�UHVRXUFHV�LV�GHSLFWHG�LQ�)LJXUH���
:KDW�LV� LPSRUWDQW� WR�PHQWLRQ�DERXW� WKLV� LPSOHPHQWDWLRQ� LV� WKDW�VFDQQLQJ� LV�QR� ORQJHU�KDUG�
FRGHG�WR�VHUYH�WKH�QHHGV�RI�D�SDUWLFXODU�DSSOLFDWLRQ��FI��*5$),6���UDWKHU�LW�LV�D�SURSHUW\�RI�WKH
HQYLURQPHQW�� WKXV� IDFLOLWDWLQJ� WKH� SURSDJDWLRQ� RI� WKH� VDPH� FRQVLVWHQW� VHW� RI� DFFHVVLELOLW\
IHDWXUHV� WR� DOO� DSSOLFDWLRQV� UXQQLQJ� XQGHU� WKH� VDPH� HQYLURQPHQW�� ,W� LV�� WKHUHIRUH�� D� W\SLFDO
H[DPSOH�RI�D�SURDFWLYH�DFFRXQW�RI�DFFHVVLELOLW\��ZKLFK�LV�HPEHGGHG�DQG�VKLSSHG�DV�D�JHQHULF
HQYLURQPHQW�OHYHO�SURSHUW\�

6RPHWLPHV�� LW� PD\� QRW� EH� SRVVLEOH� WR� SURYLGH� JHQHULF� DFFHVV� IHDWXUHV� E\� DXJPHQWLQJ� D
SDUWLFXODU�WRRONLW��7KLV�LV�W\SLFDO�LQ�FDVHV�ZKHUH�D�QRQ�YLVXDO�PRGDOLW\�LV�UHTXLUHG��GXH�WR�WKH
XVHU¶V�ODFN�RI�DELOLW\�WR�DUWLFXODWH�YLVXDO�FRQVWUXFWLRQV��7KH�SUREOHP�WKDW�DULVHV�LQ�VXFK�FDVHV
LV�WKDW�YLVXDO�GLDORJXH�HOHPHQWV�PD\�QRW�KDYH�D�FRUUHVSRQGLQJ�FRXQWHUSDUW� LQ�WKH�DOWHUQDWLYH
PRGDOLW\�� WKXV�� RQH�WR�RQH� WUDQVODWLRQV� PD\� QRW� EH� SRVVLEOH� RU� LQGHHG� PHDQLQJIXO�� )RU
LQVWDQFH��FRORXU�LV�DQ�DWWULEXWH�RI�YLVXDO�FRQVWUXFWLRQV��EXW�LW�FDUULHV�QR�PHDQLQJ�IRU�DUWHIDFWV
ZLWK�DQ�DXGLWRU\�RU�WDFWLOH�PDQLIHVWDWLRQ�

,Q�VXFK�FDVHV��DQ�DOWHUQDWLYH�WR�DXJPHQWDWLRQ�LV�WR�GHYHORS�D�WRRONLW�FRPSULVLQJ�REMHFW�FODVVHV�
DWWULEXWHV� DQG� D� FROOHFWLRQ� RI� JXLGHOLQHV� WKDW� DOORZ� GHYHORSHUV� WR� EXLOG� DSSOLFDWLRQV�ZLWK� D
JHQHULF� WDUJHW�PRGDOLW\� PDQLIHVWDWLRQ�� :LWK� VXFK� V\VWHPV�� WKH� DFFHVVLELOLW\� JXLGHOLQHV� DUH
HPEHGGHG� LQWR� WKH� WRRONLW� LQ� WKH� IRUP�RI� WKH� WRRONLW¶V� VW\OH� JXLGH��7KXV�� WKH\� RIIHU� DQRWKHU
JHQHULF�UHDOLVDWLRQ�RI�DFFHVVLELOLW\�RSWLRQV�UHOHYDQW�WR�WKH�WDUJHW�PRGDOLW\��7KH�ILUVW�WRRONLW�WR
LQFRUSRUDWH�VXFK�JHQHULF�QRQ�YLVXDO�HOHPHQWV�ZDV�&20021.,7��6DYLGLV�DQG�6WHSKDQLGLV�
������6DYLGLV�DQG�6WHSKDQLGLV���������ZKLFK�ZDV�DOVR�IXOO\�LQWHJUDWHG�DV�D�WDUJHW�SODWIRUP�LQ
WKH�+20(5�XVHU�LQWHUIDFH�PDQDJHPHQW�V\VWHP��,Q�VXEVHTXHQW�\HDUV��WKH�RULJLQDO�YHUVLRQ�RI
&20021.,7�ZDV�UHILQHG�DQG�H[WHQGHG�LQ�WKH�+$:.�WRRONLW��6DYLGLV�HW�DO�������D��ZKLFK
ZDV�XVHG�WR�SURYLGH�JHQHULF�QRQ�YLVXDO�DFFHVV�WR�K\SHUPHGLD�DSSOLFDWLRQV��3HWULH�HW�DO��������
DV�ZHOO�DV�:HE�DFFHVV��6WHSKDQLGLV�HW��DO���������

���'LVFXVVLRQ�DQG�FRQFOXVLRQV

)URP�WKH�H[DPSOH�SUHVHQWHG�LQ�WKH�SUHYLRXV�VHFWLRQ��ZKLFK�DUH�QRQ�H[KDXVWLYH�EXW�LQGLFDWLYH
RI�WKH�W\SH�RI�SUHYDOHQW�DUWLFXODWLRQ�RI�DFFHVVLELOLW\�JXLGHOLQHV��VHYHUDO�GLVFXVVLRQ�SRLQWV�DULVH�
7KHVH�DUH�EULHIO\�HODERUDWHG�EHORZ�

����7KH�KXPDQ�IDFWRUV�FRQWHQW�RI�DFFHVVLELOLW\�JXLGHOLQHV

7KH�YDVW�PDMRULW\�RI�WKH�H[LVWLQJ�DFFHVVLELOLW\�JXLGHOLQHV�KDYH�EHHQ�IRUPXODWHG�RQ�WKH�EDVLV�RI
IRUPDWLYH�H[SHULPHQWDWLRQ�UHIOHFWLQJ�WKH�UHVXOWV�RI�EHVW�SUDFWLFH�H[SHULPHQWV��$V�D�UHVXOW��WKHLU
KXPDQ�IDFWRUV�FRQWHQW� LV�� LQ� WKH�PDMRULW\�RI�FDVHV��VRXQG��7KH�SUREOHP�LQ�DUWLFXODWLQJ� WKHVH
JXLGHOLQHV�VHHPV�WR�DULVH�IURP�WKHLU�FRQWH[W�LQGHSHQGHQW�RULHQWDWLRQ��ZKLFK�LV�LQKHULWHG�IURP
WKH� FRQWH[W�IUHH� UHVHDUFK� SURWRFRO� RI� WKH� KXPDQ� IDFWRUV� HYDOXDWLRQ� SDUDGLJP�� ,W� VHHPV�
WKHUHIRUH��DSSURSULDWH�WR�SURYLGH�VWUXFWXUHG�PHWKRGV�DFFRUGLQJ�WR�ZKLFK�D�JHQHUDO�JXLGHOLQH�LV
GHFRPSRVHG� DQG� PDSSHG� RQWR� FRQWH[W�VSHFLILF� KHXULVWLFV�� ZKLFK� LQ� WXUQ� PD\� SURYLGH� WKH
JURXQG�IRU�YDOLG�UHFRPPHQGDWLRQV��6XFK�D�VWUXFWXUHG�PHWKRG�ZDV�EULHIO\�GHPRQVWUDWHG�LQ�WKH
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