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Executive Summary

,QGXVWU\�DQG�JRYHUQPHQW�DUH�FRQFHUQHG�DERXW�WKH�FDSDFLW\�RI�SRUWV�DQG�WHUPLQDOV�¥�DQG
WKH�KLJKZD\V�� UDLO� OLQHV�� DQG�ZDWHUZD\V� WKDW� VHUYH� WKHP�¥� WR�KDQGOH� VWHDGLO\� LQFUHDVLQJ
YROXPHV�RI�LQWHUPRGDO�WUDIILF��HVSHFLDOO\�FRQWDLQHUL]HG�IUHLJKW���7KH�YROXPH�RI�LQWHUPRGDO
IUHLJKW� WUDIILF� LV� JURZLQJ� VLJQLILFDQWO\�� � 7KH� QXPEHU� RI� LQWHUPRGDO� FRQWDLQHUV� PRYLQJ
WKURXJK�SRUWV�ZRUOGZLGH�GRXEOHG�RYHU�WKH�ODVW�GHFDGH��DQG�LQWHUPRGDO�DLU�IUHLJKW��LQWHU�
PRGDO�WUDIILF�RQ�8�6��UDLOURDGV��DQG�WKH�YROXPH�RI�LQWHUPRGDO�IUHLJKW�PRYHG�E\�WUXFN�JUHZ
DSDFH���9ROXPHV�DUH�H[SHFWHG�WR�GRXEOH�DJDLQ�RYHU�WKH�QH[W�GHFDGH�

)RU�WKH�PRVW�SDUW��WKLV�JURZWK�ZLOO�EH�KDQGOHG�WKURXJK�H[LVWLQJ�SRUWV�DQG�WHUPLQDOV��KRZ�
HYHU��WKH�ZHDNHVW�OLQN�LQ�WKH�FKDLQ�ZLOO�QRW�EH�WKH�SRUWV�DQG�WHUPLQDOV��EXW�WKH�UHOLDELOLW\�RI
KLJKZD\�DQG�UDLO�DFFHVV�WR�WKH�SRUWV�DQG�WHUPLQDOV�� �%RWK�PRWRU�FDUULHUV�DQG� LQWHUPRGDO
UDLO�RSHUDWRUV�DUH�FDXJKW�LQ�¥�DQG�FRQWULEXWLQJ�WR�¥�D�VSLUDO�RI�FRQJHVWLRQ���&RQJHVWLRQ�ZLOO
QRW� VKXW� GRZQ� SRUWV� DQG� WHUPLQDOV�� EXW� LW� FDQ� KDYH� GHYDVWDWLQJ� DQG� GLVSURSRUWLRQDWH
LPSDFWV�E\�GHJUDGLQJ�WKH�UHOLDELOLW\�DQG�SUHGLFWDELOLW\�RI�LQWHUPRGDO�VHUYLFH�IRU�VKLSSHUV
DQG� UHFHLYHUV�� � 5HOLDELOLW\� DQG� SUHGLFWDELOLW\� DUH� WKH� PRVW� LPSRUWDQW� FKDUDFWHULVWLFV� RI
IUHLJKW�WUDQVSRUWDWLRQ�LQ�DQ�HUD�RI� WLJKWO\� LQWHJUDWHG�RSHUDWLRQV�DQG� MXVW�LQ�WLPH� LQYHQWR�
ULHV�� �8QOHVV� WKLV�SUREOHP� LV� DGGUHVVHG�� WKH� VDIHW\�� UHOLDELOLW\�� DQG� UHVSRQVLYHQHVV�RI� WKH
LQWHUPRGDO� IUHLJKW� V\VWHP�ZLOO� GHWHULRUDWH� DQG� LWV� FRQWULEXWLRQ� WR� WKH�QDWLRQ’V� HFRQRPLF
JURZWK�DQG�QDWLRQDO�VHFXULW\�ZLOO�EH�GLPLQLVKHG�

,QIRUPDWLRQ� WHFKQRORJ\� LV� WUDQVIRUPLQJ� WKH� LQWHUPRGDO� IUHLJKW� LQGXVWU\� E\� HQDEOLQJ� LW� WR
LQWHJUDWH�RSHUDWLRQV�DFURVV�WKH�VXSSO\�FKDLQ���$GYDQFHG�FRPPXQLFDWLRQV�DQG�LQIRUPDWLRQ
V\VWHPV� DQG� LQWHOOLJHQW� WUDQVSRUWDWLRQ� V\VWHPV� �,76�� SURYLGH� UHDO�WLPH� LQIRUPDWLRQ� RQ
LQWHUPRGDO� IUHLJKW� RSHUDWLRQV� DQG� FRQJHVWLRQ� RQ� WKH� SK\VLFDO� WUDQVSRUWDWLRQ� V\VWHP�
(QRXJK�RI�WKHVH�WUDFNLQJ�DQG�FRPPXQLFDWLRQV�V\VWHPV�DUH�LQ�RSHUDWLRQ�WRGD\�WR�EH�OLQNHG
LQ� D� GHPRQVWUDWLRQ� RI� LQIRUPDWLRQ� IORZ� IRU� HQG�WR�HQG� PRQLWRULQJ� RI� WKH� LQWHUPRGDO
PRYHPHQW�� � 6KDULQJ� LQIRUPDWLRQ� DERXW� FRQJHVWLRQ� DQG� RSHUDWLRQV� DFURVV� WKH� LQWHUPRGDO
IUHLJKW�V\VWHP�LV�FULWLFDO�WR�UHJDLQLQJ�FDSDFLW\�DQG�UHOLDELOLW\�

7KLV� UHSRUW�GHVFULEHV�KRZ�D�QDWLRQDO� ,76�SURJUDP�IRU� LQWHUPRGDO� IUHLJKW� FDQ�SURPRWH� WKH
DSSOLFDWLRQ�RI�,76�WHFKQRORJ\�WR�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ���,W�RXWOLQHV�HLJKW�SRVVLEOH
RSHUDWLRQDO� WHVWV� WKDW� FRXOG� OLQN� SXEOLF� DQG� SULYDWH� V\VWHPV� VR� WKDW� WHUPLQDO� RSHUDWRUV�
IUHLJKW�FDUULHUV��DQG�VWDWH�DQG�PHWURSROLWDQ�WUDIILF�RSHUDWLRQV�PDQDJHUV�FDQ�VKDUH�LQIRUPD�
WLRQ�WR�RSWLPL]H�IORZV�DQG�EHWWHU�XWLOL]H�HTXLSPHQW�DQG�IDFLOLWLHV���7KHVH�WHVWV�ZRXOG�EHQHILW
WKH�LQWHUPRGDO�LQGXVWU\��WKH�EXVLQHVVHV�WKH\�VHUYH��DQG�WKH�JHQHUDO�SXEOLF�ZLWK�ZKRP�WKH\
VKDUH�WKH�XVH�RI�RXU�WUDQVSRUWDWLRQ�V\VWHP�

7KH�8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��8�6��'27��KDV�DQ�RSSRUWXQLW\�WR�DFW�DV�D�FRQYH�
QHU�DQG�FDWDO\VW�WR�IRFXV��FRRUGLQDWH��DQG�DFFHOHUDWH�WKH�DSSOLFDWLRQ�RI�,76�WHFKQRORJ\�E\
WKH� LQWHUPRGDO� LQGXVWU\� DQG� VWDWH� DQG� ORFDO� WUDQVSRUWDWLRQ� DJHQFLHV�� � 7KH� LQWHUPRGDO
LQGXVWU\�LV�GULYHQ�E\�WKH�SULYDWH�VHFWRU���7KH�SXEOLF�VHFWRU�FDQQRW�GHVLJQ�DQG�GHOLYHU�QHZ
LQWHUPRGDO� VHUYLFHV�� QRU� VKRXOG� LW� IRUFH� LQIRUPDWLRQ� V\VWHPV� XSRQ� WKH� PDUNHWSODFH�
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+RZHYHU��WKH�8�6��'27�FDQ�EULQJ�SDUWLHV�WRJHWKHU��IRFXV�DWWHQWLRQ�RQ�LVVXHV�DQG�RSSRUWX�
QLWLHV�� SURYLGH� VHHG� PRQH\� WR� OHYHUDJH� SULYDWH� LQYHVWPHQW� DQG� WHVW� DSSOLFDWLRQV�� DQG
XQGHUZULWH�VWDQGDUGV�GHYHORSPHQW�WR�GHWHUPLQH�LQGXVWU\�DQG�XVHU�FRQVHQVXV�

7KH� UHSRUW� LGHQWLILHV� WKUHH�PDMRU� VWHSV� LQ� EXLOGLQJ� D� SURJUDP� WKDW� ZLOO� VHUYH� LQGXVWU\�
ORFDO��DQG�QDWLRQDO�QHHGV���7KH�8�6��'27�VKRXOG������VROLFLW�DQG�IXQG�SURSRVDOV�IRU�RSHUD�
WLRQDO�WHVWV�WKDW�ZLOO�VKRZ�WKH�SURGXFWLYLW\�DQG�VDIHW\�EHQHILWV�RI�H[FKDQJLQJ�LQIRUPDWLRQ
EHWZHHQ�SULYDWH�VHFWRU�LQWHUPRGDO�VKLSPHQW�LQIRUPDWLRQ�DQG�DVVHW�PDQDJHPHQW�V\VWHPV
DQG� SXEOLF� VHFWRU� WUDIILF� DQG� VDIHW\� PDQDJHPHQW� V\VWHPV�� ���VXSSRUW� ,76�LQWHUPRGDO
IRUXPV�� VWXGLHV�� DQG� SURJUDPV� WR� DGYDQFH� SULYDWH� DQG� SXEOLF� VHFWRU� RSSRUWXQLWLHV� IRU
DFFHOHUDWHG�DSSOLFDWLRQ�RI�,76�WHFKQRORJ\�WR�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP��DQG����VXSSRUW
WKH�HYROXWLRQ�RI�GDWD�LQWHUFKDQJH�VWDQGDUGV�ZKHUH�WKH\�EHQHILW�LQGXVWU\�DQG�JRYHUQPHQW�
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��� ,QWURGXFWLRQ

,QGXVWU\�DQG�JRYHUQPHQW�DUH�FRQFHUQHG�DERXW�WKH�FDSDFLW\�RI�SRUWV�DQG�WHUPLQDOV�¥�DQG
WKH�KLJKZD\V�� UDLO� OLQHV�� DQG�ZDWHUZD\V� WKDW� VHUYH� WKHP�¥� WR�KDQGOH� VWHDGLO\� LQFUHDVLQJ
YROXPHV�RI� LQWHUPRGDO� WUDIILF��HVSHFLDOO\� FRQWDLQHUL]HG� IUHLJKW�� �7KH\�DUH� FRQFHUQHG� WKDW
ODQGVLGH� DFFHVV� WR� SRUWV� DQG� WHUPLQDOV� LV� HPHUJLQJ� DV� WKH� ZHDN� OLQN� LQ� WKH� LQWHUPRGDO
IUHLJKW�V\VWHP���,Q�SDUWLFXODU��WKH\�DUH�FRQFHUQHG�WKDW�FRQJHVWLRQ�RQ�WKH�KLJKZD\V�DQG�UDLO
OLQHV�VHUYLQJ�LQWHUPRGDO�SRUWV�DQG�WHUPLQDOV�LV�XQGHUPLQLQJ�WKH�FDSDFLW\�DQG�UHOLDELOLW\�RI
LQWHUPRGDO�IUHLJKW�VHUYLFH�

6KDULQJ�LQIRUPDWLRQ�DERXW�FRQJHVWLRQ�DQG�RSHUDWLRQV�DFURVV�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP
LV� FULWLFDO� WR� UHJDLQLQJ� FDSDFLW\� DQG� UHOLDELOLW\�� � 6XFFHVVIXO� LQWHUPRGDO� IUHLJKW� PRYHPHQW
UHTXLUHV�WKDW�DOO�RI�WKH�WUDQVSRUWDWLRQ�FRPSRQHQWV�IXQFWLRQ�DV�SDUW�RI�D�ODUJHU�V\VWHP�UDWKHU
WKDQ�DV�GLVFUHWH��LQGHSHQGHQW�PRGHV��DQG�DV�D�SURFHVV�UDWKHU�WKDQ�D�VHULHV�RI�LQWHUIDFHV�DQG
HYHQWV���$GYDQFHG�FRPPXQLFDWLRQV�DQG�LQIRUPDWLRQ�V\VWHPV�DQG�LQWHOOLJHQW�WUDQVSRUWDWLRQ
V\VWHPV��,76��SURYLGH�UHDO�WLPH� LQIRUPDWLRQ�RQ� LQWHUPRGDO� IUHLJKW�RSHUDWLRQV�DQG�FRQJHV�
WLRQ�RQ�WKH�SK\VLFDO�WUDQVSRUWDWLRQ�V\VWHP���(QRXJK�RI�WKHVH�WUDFNLQJ�DQG�FRPPXQLFDWLRQV
V\VWHPV�DUH�LQ�RSHUDWLRQ�WRGD\�WR�EH�OLQNHG�LQ�D�GHPRQVWUDWLRQ�RI�LQIRUPDWLRQ�IORZ�IRU�HQG�
WR�HQG�PRQLWRULQJ�RI� WKH� LQWHUPRGDO�PRYHPHQW� WKDW� FDQ� EH�XVHG� WR�PLQLPL]H� FRQJHVWLRQ
DQG�KDUPRQL]H�RSHUDWLRQV�� �7KLV�ZLOO�EHQHILW� WKH� LQWHUPRGDO� LQGXVWU\�� WKH�EXVLQHVVHV� WKH\
VHUYH��DQG�WKH�JHQHUDO�SXEOLF�ZLWK�ZKRP�WKH\�VKDUH�WKH�XVH�RI�RXU�WUDQVSRUWDWLRQ�V\VWHP�

7KLV�UHSRUW�GHVFULEHV�KRZ�D�QDWLRQDO�,76�SURJUDP�IRU�LQWHUPRGDO�IUHLJKW�FDQ�SURPRWH�WKH
DSSOLFDWLRQ�RI�,76�WHFKQRORJ\�WR�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ�� �7KH�JRDOV�RI�WKH�SUR�
JUDP�DUH� WR�HQKDQFH� WKH� VDIHW\�� UHOLDELOLW\�� DQG� UHVSRQVLYHQHVV�RI� WKH� LQWHUPRGDO� IUHLJKW
V\VWHP�DQG�WKH�QDWLRQDO�WUDQVSRUWDWLRQ�V\VWHP���7KHVH�HQKDQFHPHQWV�ZLOO�FRQWULEXWH�WR�WKH
QDWLRQ’V�HFRQRPLF�JURZWK�DQG�QDWLRQDO�VHFXULW\���7KH�SURJUDP�JRDOV�DQG�WKH�DFWLRQV�UHF�
RPPHQGHG� E\� WKLV� UHSRUW� DUH� FRQVLVWHQW� ZLWK� WKH� 8�6�� 'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ’V
�8�6��'27’V�� VWUDWHJLF�SODQ�DQG� LWV� VWURQJ�HPSKDVLV�RQ� LQWHJUDWLQJ� WKH� FDSDELOLWLHV�RI� LWV
RSHUDWLQJ�DGPLQLVWUDWLRQV�

7KH� UHSRUW� LGHQWLILHV� WKUHH�PDMRU� VWHSV� LQ� EXLOGLQJ� D� SURJUDP� WKDW� ZLOO� VHUYH� LQGXVWU\�
ORFDO��DQG�QDWLRQDO�QHHGV���7KH�VWHSV�DUH���ILUVW��VROLFLW�DQG�IXQG�SURSRVDOV�IRU�RSHUDWLRQDO
WHVWV� WKDW� ZLOO� VKRZ� WKH� SURGXFWLYLW\� DQG� VDIHW\� EHQHILWV� RI� H[FKDQJLQJ� LQIRUPDWLRQ
EHWZHHQ�SULYDWH�VHFWRU�LQWHUPRGDO�VKLSPHQW�LQIRUPDWLRQ�DQG�DVVHW�PDQDJHPHQW�V\VWHPV
DQG�SXEOLF�VHFWRU�WUDIILF�DQG�VDIHW\�PDQDJHPHQW�V\VWHPV��VHFRQG��VXSSRUW�,76�LQWHUPRGDO
IRUXPV��VWXGLHV��DQG�SURJUDPV�WR�DGYDQFH�SULYDWH�DQG�SXEOLF�VHFWRU�RSSRUWXQLWLHV�IRU�DFFHOHU�
DWHG�DSSOLFDWLRQ�RI� ,76� WHFKQRORJ\� WR� WKH� LQWHUPRGDO� IUHLJKW� V\VWHP��DQG� WKLUG�� VXSSRUW� WKH
HYROXWLRQ�RI�GDWD�LQWHUFKDQJH�VWDQGDUGV�ZKHUH�WKH\�EHQHILW�LQGXVWU\�DQG�JRYHUQPHQW�

7KH�QH[W�VHFWLRQ�RI�WKH�UHSRUW��6HFWLRQ������SURYLGHV�EDFNJURXQG�LQIRUPDWLRQ�RQ�WUHQGV�DQG
LVVXHV� LQ� WKH� LQWHUPRGDO� IUHLJKW� LQGXVWU\�� � 6HFWLRQ�����DQDO\]HV� WKH� FKDOOHQJHV� WR� VROYLQJ
WKHP�� � 6HFWLRQ����� GHILQHV� WKH� IHGHUDO� JRYHUQPHQW’V� UROH� DV� D� FRQYHQHU� DQG� FDWDO\VW� WR
IRFXV�� FRRUGLQDWH�� DQG� DFFHOHUDWH� WKH� DSSOLFDWLRQ� RI� ,76� WHFKQRORJ\� E\� WKH� LQWHUPRGDO
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LQGXVWU\�DQG�VWDWH�DQG�ORFDO�WUDQVSRUWDWLRQ�DJHQFLHV�� �6HFWLRQ�����VWDWHV�WKH�UHFRPPHQGD�
WLRQV� IRU� LQLWLDWLQJ� D� QDWLRQDO� ,76�LQWHUPRGDO� IUHLJKW� SURJUDP�� � 6HFWLRQ����� SURYLGHV
H[DPSOHV�RI�RSHUDWLRQDO�WHVWV�WKDW�FRXOG�DFFHOHUDWH�WKH�DSSOLFDWLRQ�RI�,76�WHFKQRORJ\�DQG
GHILQH� WKH� EHQHILWV� WR� LQGXVWU\� DQG� JRYHUQPHQW�� � 6HFWLRQ����� GLVFXVVHV� WKH� RUJDQL]DWLRQ
DQG� PDQDJHPHQW� RI� RSHUDWLRQDO� WHVWV�� � 6HFWLRQ������ WKH� ILQDO� VHFWLRQ�� GHVFULEHV� WKH� QH[W
VWHSV�IRU�WKH�8�6��'27�LQ�GHYHORSLQJ�DQ�,76�LQWHUPRGDO�SURJUDP�
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��� ,QWHUPRGDO�)UHLJKW�7UHQGV
DQG�,VVXHV

,QWHUPRGDO� IUHLJKW� WUDQVSRUWDWLRQ� LV� WKH� PRYHPHQW� RI� IUHLJKW� E\� WKH� FRRUGLQDWHG� DQG
VHTXHQWLDO�XVH�RI�WZR�RU�PRUH�PRGHV�RI�WUDQVSRUWDWLRQ�� �,QWHUPRGDO� IUHLJKW�PRYHV� IURP�D
VKLSSHU�WR�D�UHFHLYHU�E\�PXOWLSOH�PRGHV�WKURXJK�WUDQVIHU�SRLQWV�ZLWKLQ�D�V\VWHP�

7KH�HOHPHQWV�RI�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP�DUH�

$LU 5DLO :DWHU 5RDG

&DUULHUV $LU�FDUJR�FDUULHUV 5DLOURDGV 6KLSSLQJ�OLQHV 0RWRU�FDUULHUV

&RQYH\DQFH $LUSODQHV 7UDLQV 6KLSV�DQG�EDUJHV 7UXFNV

7HUPLQDO $LUSRUWV 5DLO�WHUPLQDOV 3RUWV 7UXFN�WHUPLQDOV

,QIUDVWUXFWXUH $LUZD\V 5DLOZD\V 6HD�DQG�LQODQG�ZDWHUZD\V 5RDGZD\V

)LJXUH������RQ�WKH�QH[W�SDJH��LOOXVWUDWHV�WKUHH�W\SLFDO�LQWHUPRGDO�IUHLJKW�PRYHPHQWV���WUXFN�
PDULQH��WUXFN�UDLO��DQG�WUXFN�DLU���7KH�LOOXVWUDWLRQV�GR�QRW�SRUWUD\�DOO�SRVVLEOH�LQWHUPRGDO
PRYHPHQWV�



&KDOOHQJHV�DQG�2SSRUWXQLWLHV�IRU�DQ
,76�,QWHUPRGDO�)UHLJKW�3URJUDP

&DPEULGJH�6\VWHPDWLFV��,QF� ���

)LJXUH���� ,OOXVWUDWLYH�,QWHUPRGDO�)UHLJKW�0RYHPHQWV

7UXFN�0DULQH�¥� 7KLV� H[DPSOH� RI� D� W\SLFDO� WUXFN�PDULQH� LQWHUPRGDO� IUHLJKW� PRYHPHQW
EHJLQV�ZLWK�WKH�VKLSSHU�RU�FRQVLJQRU��ZKR�ORDGV�WKH�FDUJR�LQWR�D�FRQWDLQHU���$�PRWRU�FDU�
ULHU� SLFNV� XS� WKH� FRQWDLQHU� IURP� WKH� VKLSSHU� DQG� WUDQVSRUWV� LW� WR� D� VHDSRUW� ZKHUH� WKH
FRQWDLQHU�LV�WUDQVIHUUHG�WR�DQ�RFHDQ�FDUULHU���7KH�RFHDQ�FDUULHU�WUDQVSRUWV�WKH�FRQWDLQHU�WR
DQ�RYHUVHDV�SRUW��ZKHUH�WKH�FRQWDLQHU�LV�WUDQVIHUUHG�WR�D�VHFRQG�PRWRU�FDUULHU��ZKR�GHOLY�
HUV�LW�WR�WKH�UHFHLYHU�RU�FRQVLJQHH�

7UXFN�5DLO�¥� ,Q� D� WUXFN�UDLO� LQWHUPRGDO� PRYHPHQW�� D� PRWRU� FDUULHU� SLFNV� XS� WKH� FDUJR�
ZKLFK�PD\�EH�LQ�D�FRQWDLQHU�RU�DQ�LQWHUPRGDO�WUDLOHU��IURP�WKH�VKLSSHU�DQG�WUDQVSRUWV�LW�WR
D�UDLO�WHUPLQDO�ZKHUH�LW�LV�WUDQVIHUUHG�WR�D�UDLOFDU���7KH�UDLOURDG�WUDQVSRUWV�WKH�FRQWDLQHU�RU
WUDLOHU� WR�DQRWKHU� LQWHUPRGDO� UDLO� WHUPLQDO�ZKHUH�D�VHFRQG�PRWRU� FDUULHU�SLFNV� LW�XS�DQG
GHOLYHUV�LW�WR�WKH�UHFHLYHU�RU�FRQVLJQHH�

7UXFN�$LU�¥�7KH�WKLUG�H[DPSOH�LV�D� WUXFN�DLU� LQWHUPRGDO�PRYHPHQW�� � ,Q� WKLV�PRYHPHQW��D
PRWRU�FDUULHU�SLFNV�XS�WKH�FDUJR�IURP�WKH�VKLSSHU��SDFNDJHV�LW�ZLWK�RWKHU�DLU�IUHLJKW�RQ�D
VKLSSLQJ�SDOOHW��DQG�WUDQVSRUWV�LW�WR�DQ�DLUSRUW�IUHLJKW�WHUPLQDO�ZKHUH�LW�LV�WUDQVIHUUHG�WR�DQ
DLUSODQH���7KH�DLU�FDUULHU�WUDQVSRUWV�WKH�SDOOHW�WR�DQRWKHU�DLUSRUW�ZKHUH�D�VHFRQG�PRWRU�FDU�
ULHU�SLFNV�LW�XS�DQG�GHOLYHUV�LW�WR�WKH�UHFHLYHU�RU�FRQVLJQHH�

0RWRU
&DUULHU

3RUW 2FHDQ
&DUULHU

3RUW 0RWRU
&DUULHU

5HFHLYHU6KLSSHU

7UXFN�0DULQH�,QWHUPRGDO�0RYH

0RWRU
&DUULHU

5DLO
7HUPLQDO 5DLOURDG

5DLO
7HUPLQDO

0RWRU
&DUULHU

5HFHLYHU6KLSSHU

7UXFN�5DLO�,QWHUPRGDO�0RYH

0RWRU
&DUULHU

$LUSRUW $LU
&DUULHU

$LUSRUW 0RWRU
&DUULHU

5HFHLYHU6KLSSHU

7UXFN�$LU�,QWHUPRGDO�0RYH
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n ��� *URZWK

7KH�YROXPH�RI�LQWHUPRGDO�IUHLJKW�WUDIILF�LV�JURZLQJ�VLJQLILFDQWO\���7KH�SDWWHUQ�FDQ�EH�VHHQ
FOHDUO\�LQ�WKH�JURZWK�RI�PDULQH��UDLO��DLU��DQG�WUXFN�LQWHUPRGDO�RSHUDWLRQV�

7KH�QXPEHU�RI�LQWHUPRGDO�FRQWDLQHUV�PRYLQJ�WKURXJK�SRUWV�ZRUOGZLGH�GRXEOHG�RYHU�WKH
ODVW�GHFDGH����:RUOGZLGH�PDULWLPH�FRQWDLQHUL]HG�WUDGH�JUHZ�DW�D�UDWH�RI�����SHUFHQW�DQQX�
DOO\�� WKH� YROXPH� WKURXJK�8�6�� SRUWV� JUHZ� DW� ���� SHUFHQW� DQQXDOO\�� � 7KH� WRWDO� YROXPH� RI
PDULQH� WUDGH� LV� H[SHFWHG� WR� WULSOH� RYHU� WKH� QH[W� WZR� GHFDGHV�� PXFK� RI� LW� PRYLQJ� LQ
FRQWDLQHUV����7RGD\�����SHUFHQW�RI�DOO�JHQHUDO�FDUJR�LQ�LQWHUQDWLRQDO�OLQHU�WUDGH�LV�FDUULHG�LQ
FRQWDLQHUV��E\�������H[SHUWV�SUHGLFW�WKDW����SHUFHQW�RI�OLQHU�IUHLJKW�ZLOO�EH�VKLSSHG�LQ�FRQ�
WDLQHUV�� �7KH�HFRQRPLF� UHFHVVLRQ� LQ�$VLD�PD\�GHSUHVV�QHDU�WHUP�JURZWK� UDWHV��KRZHYHU�
WKH�FRPELQDWLRQ�RI�LQFUHDVLQJ�WUDGH�DQG�LQFUHDVLQJ�FRQWDLQHUL]DWLRQ�LV�H[SHFWHG�WR�GRXEOH
RU�WULSOH�WKH�QXPEHU�RI�FRQWDLQHUV�PRYLQJ�WKURXJK�PDMRU�FRQWDLQHU�SRUWV�ZLWKLQ�WKH�QH[W
WZR�GHFDGHV�

,QWHUPRGDO� WUDIILF� RQ� 8�6�� UDLOURDGV� WULSOHG� RYHU� WKH� ODVW� WZR� GHFDGHV�� � 7KH� YROXPH� RI
LQWHUQDWLRQDO� FRQWDLQHUV�� GRPHVWLF� FRQWDLQHUV�� LQWHUPRGDO� WUXFN� WUDLOHUV�� DQG� URDGUDLOHUV
KDQGOHG�E\�WKH�UDLOURDGV�JUHZ�IURP�����PLOOLRQ�WR�����PLOOLRQ�RYHU�WKH�SHULRG����7KH�DQQXDO
JURZWK�UDWH�RYHU�WKH�ODVW�GHFDGH�ZDV�DERXW�����SHUFHQW���,Q�������UHYHQXHV�IURP�LQWHUPRGDO
VHUYLFH�DFFRXQWHG�IRU�DERXW����SHUFHQW�RI�WRWDO�UDLOURDG�UHYHQXHV����,QWHUPRGDO�WUDIILF�DQG
UHYHQXHV�DUH�H[SHFWHG�WR�LQFUHDVH�E\�PRUH�WKDQ����SHUFHQW�LQ�WKH�QH[W�GHFDGH��

7KH�YROXPH�RI� LQWHUPRGDO�DLU� IUHLJKW�DOVR�GRXEOHG�RYHU� WKH� ODVW�GHFDGH�� �7KH�YROXPH�RI
FDUJR�FDUULHG�E\�DOO�FDUJR�DLUOLQHV�JUHZ����SHUFHQW�DQQXDOO\�EHWZHHQ������DQG�������DQG
WKH�YROXPH�RI�IUHLJKW�FDUULHG�DV�EHOO\�FDUJR�LQ�SDVVHQJHU�SODQHV�LQFUHDVHG�DW�DERXW�����SHU�
FHQW���7KH�YROXPH�RI�LQWHUPRGDO�DLU�IUHLJKW�LV�H[SHFWHG�WR�GRXEOH�DJDLQ�LQ�WKH�QH[W�GHFDGH
DV�PRUH�KLJK�YDOXH�FRPPRGLWLHV��LQFOXGLQJ�HOHFWULFDO�HTXLSPHQW��IRRG�SURGXFWV��DQG�WH[�
WLOHV��WUDYHO�E\�DLU���$W�PDMRU�DLU�FDUJR�KXEV�VXFK�DV�/RV�$QJHOHV��&KLFDJR��DQG�1HZ�<RUN�
VRPH�DQDO\VWV�HVWLPDWH�WKDW�DLU�FDUJR�YROXPHV�FRXOG�WULSOH�RYHU�WKH�QH[W�GHFDGH�

7UXFNV�EHJLQ�DQG�HQG�DOPRVW�DOO�LQWHUPRGDO�PRYHV�E\�UDLO��VKLS��RU�SODQH���7KH�YROXPH�RI
LQWHUPRGDO�IUHLJKW�PRYHG�E\�WUXFN�KDV�JURZQ�DSDFH�ZLWK�WKH�LQFUHDVH�LQ�PDULQH��UDLO��DQG
DLU� LQWHUPRGDO� IUHLJKW� YROXPHV�� DSSUR[LPDWHO\� GRXEOLQJ� RYHU� WKH� ODVW� GHFDGH�� � 'DWD� RQ
LQWHUPRGDO�WUXFN�PRYHV�LV�LQFRPSOHWH��EXW�RQH�SUR[\�IRU�WKH�UDWH�RI�JURZWK�LV�WKH�UDWH�DW
ZKLFK�UDLOURDGV�DQG�PRWRU�FDUULHUV�DUH�DGGLQJ� LQWHUPRGDO�HTXLSPHQW�� �%\� WKDW�PHDVXUH�

�����������������������������������������������������
�7KH�,PSDFWV�RI�&KDQJHV�LQ�6KLS�'HVLJQ�RQ�7UDQVSRUWDWLRQ�,QIUDVWUXFWXUH�DQG�2SHUDWLRQV��8�6��'HSDUWPHQW
RI�7UDQVSRUWDWLRQ��2IILFH�RI�,QWHUPRGDOLVP��)HEUXDU\�������SDJH���

�$GPLUDO�-DPHV�0��/R\��FRPPDQGDQW�RI�WKH�&RDVW�*XDUG��TXRWHG�LQ�§0DULWLPH�7UDIILF�-DP"�¨�-RXUQDO
RI�&RPPHUFH��$XJXVW����������

�$VVRFLDWLRQ�RI�$PHULFDQ�5DLOURDGV�ZHEVLWH��ZZZ�DDU�RUJ��2FWREHU���������
�$VVRFLDWLRQ�RI�$PHULFDQ�5DLOURDGV��WHOHSKRQH�FRQYHUVDWLRQ�RQ�1RYHPEHU����������
�(XJHQH�3HQWLPRQWL��$PHULFDQ�7UXFNLQJ�$VVRFLDWLRQV��DW� WKH�,����,QWHUPRGDO�/HDGHUVKLS�6XPPLW�
3ULQFHWRQ��1HZ�-HUVH\��2FWREHU������
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JURZWK�KDV� EHHQ� UDSLG�� � WKH� GRPHVWLF� LQWHUPRGDO� IOHHW� RI� FRQWDLQHUV�� WUDLOHUV�� DQG� URDG�
UDLOHUV�JUHZ�E\�QHDUO\����SHUFHQW�EHWZHHQ������DQG�������

7KH�JURZWK�RI�LQWHUPRGDO�IUHLJKW�FDUULHG�E\�WUXFNV�LV�H[SHFWHG� WR�DFFHOHUDWH� WKURXJK�WKH
QH[W� GHFDGH��ZLWK� LQWHUPRGDO� RSHUDWLRQV� OLNHO\� WR� RXWSHUIRUP� WKH� LQGXVWU\� DV� D�ZKROH�
7KH�WUXFNLQJ�LQGXVWU\��ZKLFK�WRGD\�FDSWXUHV����SHUFHQW�RI�DOO�UHYHQXH�VSHQW�RQ�GRPHVWLF
IUHLJKW�WUDQVSRUWDWLRQ��LV�H[SHFWHG�WR�VHH�D����SHUFHQW�JURZWK�LQ�UHYHQXH�RYHU�WKH�QH[W�GHF�
DGH�DQG�D����SHUFHQW�JURZWK�LQ�WRQQDJH�FDUULHG���7KHVH�IRUHFDVWV�SUHGLFW�WKDW�WKH�WUXFNLQJ
LQGXVWU\� FRXOG� ORVH� ORQJ�KDXO� WUDIILF� �L�H��� WULSV� RYHU� ������PLOHV�� WR� LQWHUPRGDO� UDLO�� EXW
JDLQ� VKRUW�KDXO� DQG� UHJLRQDO� GUD\DJH�PRYHV� �L�H��� ORFDO� WULSV� DQG� WULSV� XS� WR� ����PLOHV�
EHFDXVH�RI�WKH�RYHUDOO�LQFUHDVH�LQ�GHPDQG�IRU�LQWHUPRGDO�IUHLJKW�VHUYLFH�

n ��� 3HUIRUPDQFH

$ORQJ�ZLWK� WKLV�JURZWK�KDYH�FRPH�RWKHU� FKDQJHV�DQG�QHZ�SUHVVXUHV�RQ� WKH� LQWHUPRGDO
IUHLJKW� LQGXVWU\�� LQFOXGLQJ� FRPSHWLWLRQ�� FXVWRPHU�GHPDQGV� IRU� EHWWHU� VHUYLFH� DQG� LQIRU�
PDWLRQ�� WKH� HPHUJHQFH� RI� LQWHJUDWHG� VXSSO\� FKDLQ�PDQDJHPHQW� V\VWHPV�� DQG� D� QHHG� IRU
PRUH�FRRUGLQDWLRQ�RI�PLOLWDU\�DQG�FRPPHUFLDO�V\VWHPV�

7KH�WUXFNLQJ�LQGXVWU\�DQG�WKH�UDLOURDGV�ZHUH�GHUHJXODWHG�LQ��������'HUHJXODWLRQ�WULJJHUHG
PDVVLYH� UHVWUXFWXULQJ�DQG� UHRUJDQL]DWLRQ�RI� WKHVH� LQGXVWULHV�� LQFUHDVHG� FRPSHWLWLRQ�DQG
LQQRYDWLRQ��DQG�ORZHUHG�SULFHV�DQG�SURILWV���,Q�WKH�UDLOURDG�LQGXVWU\��WKH�FKDQJHV�DUH�VWLOO
SOD\LQJ�RXW�� �&6;�DQG�WKH�1RUIRON�6RXWKHUQ�KDYH�ERXJKW�&RQUDLO�� �7KH�PHUJHU�QHJRWLD�
WLRQV��ZKLFK�WRRN�WZR�\HDUV��EHFDPH�ILQDO�LQ�$XJXVW��������,W�ZLOO�EH�DQRWKHU�WKUHH�\HDUV
EHIRUH�DOO�WKH�LPSDFWV�RQ�UDLO�VHUYLFH��LQFOXGLQJ�LQWHUPRGDO�UDLO�VHUYLFH��DUH�IXOO\�UHDOL]HG�
�7KHVH�PD\�EH� VLJQLILFDQW�� VRPH�H[SHUWV�SUHGLFW� WKDW� WKH� WZR� FRPSHWLQJ� UDLOURDGV� FRXOG
GRXEOH�RU� WULSOH� WKH�YROXPH�RI� LQWHUPRGDO�FRQWDLQHUV�PRYLQJ� WKURXJK� WKH�3RUWV�RI�1HZ
<RUN� DQG� 1HZ� -HUVH\� RYHU� WKH� QH[W� WZR� GHFDGHV��� � 7KH� VWHDPVKLS� LQGXVWU\� ZLOO� EH
GHUHJXODWHG� LQ�0D\� ������ � 7KLV� LV� OLNHO\� WR� WULJJHU� DQRWKHU� URXQG� RI� UHVWUXFWXULQJ� DQG
UHRUJDQL]DWLRQ�DV�ZHOO�DV�VKDUS�SUHVVXUHV�WR�VWUHDPOLQH�PDULQH�LQWHUPRGDO�RSHUDWLRQV�DQG
UHSULFH�LQWHUPRGDO�VHUYLFHV�

%XVLQHVVHV� DQG� FRQVXPHUV� DUH� RUGHULQJ� JRRGV�ZLWK� OHVV� OHDG� WLPH� DQG� UHTXLULQJ� PRUH
SUHGLFWDEOH�GHOLYHU\�ZLWKLQ�HYHU�QDUURZHU�ZLQGRZV�RI�WLPH�� �7KH\�DOVR�ZDQW� LQWHUPRGDO
FDUULHUV�DQG�WHUPLQDO�RSHUDWRUV�WR�SURYLGH�WKHP�ZLWK�EHWWHU�DQG�PRUH�WLPHO\�LQIRUPDWLRQ
RQ�WKH�PRYHPHQW�RI�WKHLU�IUHLJKW�DV�ZHOO�DV�JUHDWHU�IOH[LELOLW\�LQ�UHURXWLQJ�IUHLJKW�HQ�URXWH�
7KHVH� GHPDQGV� DUH� GULYHQ� E\� EXVLQHVVHV’ � QHHG� WR� UHGXFH� FRVWV� WR� FRPSHWH� LQ� WKH� JOREDO
PDUNHW���%XVLQHVVHV�KDYH�WDNHQ�DGYDQWDJH�RI�WKH�ORZ�WUDQVSRUWDWLRQ�SULFHV�EURXJKW�DERXW�E\
GHUHJXODWLRQ� E\� VXEVWLWXWLQJ� PRUH� IUHTXHQW� GHOLYHULHV� IRU� KLJK�FRVW� LQYHQWRULHV� DQG
RXWVRXUFLQJ�PDQXIDFWXULQJ�WR�UHDFK�FKHDSHU��RYHUVHDV�ODERU���$FFRUGLQJ�WR�VRPH�HVWLPDWHV�
DV�PXFK�DV� ���SHUFHQW�RI� DOO� ILUPV�ZLOO� EH� RSHUDWLQJ�XQGHU� MXVW�LQ�WLPH�PDQXIDFWXULQJ� RU
UHWDLOLQJ� V\VWHPV� E\� WKH� \HDU� ������ � )RU� WKH� LQWHUPRGDO� LQGXVWU\�� WKLV� WUHQG� PHDQV

�����������������������������������������������������
�7KH�,QWHUPRGDO�1HWZRUN��,QWHUPRGDO�$VVRFLDWLRQ�RI�1RUWK�$PHULFD��FD�������
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WUHPHQGRXV� SUHVVXUH� WR� NHHS� SULFHV� ORZ� ZKLOH� DOVR� VHHNLQJ� EHWWHU� DQG� PRUH� UHOLDEOH
VHUYLFHV���6LJQLILFDQW�ILQDQFLDO�SHQDOWLHV�DUH�LQFXUUHG�IRU�SRRU�SHUIRUPDQFH�

,QIRUPDWLRQ� WHFKQRORJ\� LV� WUDQVIRUPLQJ� WKH� LQWHUPRGDO� IUHLJKW� LQGXVWU\� E\� HQDEOLQJ� LW� WR
LQWHJUDWH� RSHUDWLRQV� DFURVV� WKH� VXSSO\� FKDLQ�� � 7KH� ILUVW� ZDYH� RI� FKDQJH�� ZKLFK� LV� ZHOO
XQGHUZD\��KDV�EHHQ�D�VKLIW�IURP�SDSHU�EDVHG�V\VWHPV�WR�HOHFWURQLF�V\VWHPV�IRU�WUDQVDFWLRQ
PDQDJHPHQW� DQG� LQIRUPDWLRQ� H[FKDQJH�� � 7KH� GULYLQJ� WHFKQRORJLHV� KDYH� EHHQ� ORZ�FRVW
FRPSXWHUV��EDU�FRGHV�DQG�UHDGHUV��DXWRPDWHG�HTXLSPHQW�LGHQWLILFDWLRQ��$(,��WDJV��VRSKLV�
WLFDWHG� GDWDEDVH�PDQDJHPHQW� VRIWZDUH�� DQG� HOHFWURQLF� GDWD� LQWHUFKDQJH� VWDQGDUGV� �H�J��
(',�� (',)$&7��� � 7KH� LQGXVWU\� KDV� DGRSWHG� WKHVH� WHFKQRORJLHV� WR� PHHW� EDVLF� FXVWRPHU
GHPDQGV�IRU�WLPHO\�LQIRUPDWLRQ�DQG�WUDQVDFWLRQV���:LWK�WKH�LQWURGXFWLRQ�RI�PRUH�DFFHVVL�
EOH� DQG� DIIRUGDEOH� HOHFWURQLF� FRPPHUFH� VHUYLFHV� RYHU� WKH� ,QWHUQHW�� DOO� SDUWLHV� WR� WKH
LQWHUPRGDO� V\VWHP�¥� QRW� MXVW� WKH� ODUJHVW� FRUSRUDWLRQV�¥� ZLOO� EH� H[SHFWHG� WR� H[FKDQJH
LQIRUPDWLRQ�DQG�FRQGXFW�EXVLQHVV�HOHFWURQLFDOO\�

7KH�VHFRQG�ZDYH�RI�FKDQJH��MXVW�QRZ�XQGHUZD\��LV�WKH�LQWHJUDWLRQ�RI�UHDO�WLPH�RSHUDWLRQV�
7KH� GULYLQJ� WHFKQRORJLHV� DUH� VDWHOOLWH� ORFDWLRQ� DQG� FRPPXQLFDWLRQV� V\VWHPV� �LQFOXGLQJ
ORZ� HDUWK� RUELW� �/(2�� VDWHOOLWHV� WKDW� PDNH� LW� SRVVLEOH� WR� WUDFN� FRQWDLQHUV�� DQG� SHUKDSV
SDFNDJHV�� HLWKHU� GLUHFWO\� RU� WKURXJK� WKH� WUXFN�� VKLS�� RU� WUDLQ� WKDW� FDUULHV� WKHP��� VPDUW
FDUGV�� JOREDO� WHOHFRPPXQLFDWLRQV� QHWZRUNV�� DQG� H[SHUW� V\VWHPV� VRIWZDUH�� � 7KHVH� WHFK�
QRORJLHV�DUH�PDNLQJ�SRVVLEOH�WKH�H[FKDQJH�RI�UHDO�WLPH�SHUIRUPDQFH�DQG�DVVHW�XWLOL]DWLRQ
LQIRUPDWLRQ� DPRQJ� VKLSSHUV�� FDUULHUV�� DQG� UHFHLYHUV�� � 7KLV� LQIRUPDWLRQ�ZLOO� IHHG�PDQX�
IDFWXULQJ�� GLVWULEXWLRQ�� DQG� VDOHV� RSHUDWLRQV�PRGHOV� DQG� RSWLPL]DWLRQ� WRROV�� �:KDW�ZLOO
HPHUJH�LV�DQ�LQWHJUDWHG�VXSSO\�FKDLQ�PDQDJHPHQW�V\VWHP�WKDW�LV�KLJKO\�GHSHQGHQW�XSRQ
FRVW�HIIHFWLYH�DQG�UHOLDEOH�LQWHUPRGDO�IUHLJKW�VHUYLFH�

7KH�8�6��'HSDUWPHQW�RI�'HIHQVH��'R'��UHOLHV�KHDYLO\�XSRQ�WKH�XVH�RI�FRPPHUFLDO� WUDQV�
SRUWDWLRQ� VHUYLFHV�� HVSHFLDOO\� LQWHUPRGDO� IUHLJKW� VHUYLFHV�� � 7KH� 'R'� PDLQWDLQV� LWV� RZQ
HOHFWURQLF� V\VWHPV�¥� DV� GRHV� DQ\� ODUJH� JOREDO� VKLSSHU�¥� WR� WUDFH� DQG�PDQDJH� LWV� IUHLJKW
VKLSPHQWV���+RZHYHU��WKHUH�LV�D�JURZLQJ�FRQVHQVXV�ZLWKLQ�WKH�'R'�WKDW�LW�PXVW�RSHUDWH�LQ
D�PRUH�LQWHJUDWHG�HQYLURQPHQW���,W�PXVW�HQVXUH�WKH�FRPSDWLELOLW\�RI�LWV�VKLSPHQW�LGHQWLIL�
FDWLRQ�DQG�LQIRUPDWLRQ�V\VWHPV�ZLWK�WKRVH�RI�FRPPHUFLDO�FDUULHUV���7KLV�ZLOO�OHYHUDJH�WKH
FDSDELOLWLHV�RI�H[LVWLQJ��SULYDWH�VHFWRU�V\VWHPV��HQVXUH�WKH�HIILFLHQW�FRRUGLQDWLRQ�RI�GHIHQVH
DQG� FRPPHUFLDO� V\VWHPV� GXULQJ� QDWLRQDO� HPHUJHQFLHV�� DQG� UHGXFH� GXSOLFDWLYH� UHVHDUFK
DQG�GHYHORSPHQW�HIIRUWV���)RU�WKH�'R'��WKLV�PHDQV�UHO\LQJ�XSRQ�VHUYLFHV��LQFOXGLQJ�LQIRU�
PDWLRQ�VHUYLFHV�� LQ� WKH� FRPSOH[��PDUNHW�GULYHQ��SULYDWH� VHFWRU� HQYLURQPHQW�� DQG� IRU� WKH
LQWHUPRGDO�LQGXVWU\��WKLV�PHDQV�DGGLWLRQDO�SUHVVXUH�WR�GHOLYHU�HIIHFWLYH�VHUYLFHV�

n ��� &DSDFLW\

7KH�JURZWK� RI� LQWHUPRGDO� IUHLJKW� WUDIILF� DQG� WKH� SUHVVXUH� IRU� LPSURYHG� SHUIRUPDQFH� KDYH
WULJJHUHG�PDMRU�FRQFHUQV�DERXW�WKH�FDSDFLW\�RI�SRUWV�DQG�WHUPLQDOV��HVSHFLDOO\�WKH�KLJKZD\V
DQG�UDLO�OLQHV�WKDW�VHUYH�WKHP��WR�KDQGOH�WKH�VWHDGLO\�LQFUHDVLQJ�YROXPHV�RI�LQWHUPRGDO�WUDIILF�

2I�SDUWLFXODU�FRQFHUQ�LV�WKH�LPSDFW�RI�PHJDFRQWDLQHUVKLSV���2FHDQ�FDUULHUV�DUH�LQYHVWLQJ�LQ
PHJDVKLSV�WR�PHHW�GHPDQG�DQG�GULYH�GRZQ�FRVWV���7KHVH�PHJDVKLSV�DUH�FDSDEOH�RI�FDUU\LQJ



&KDOOHQJHV�DQG�2SSRUWXQLWLHV�IRU�DQ
,76�,QWHUPRGDO�)UHLJKW�3URJUDP

&DPEULGJH�6\VWHPDWLFV��,QF� ���

������WR����������IRRW�HTXLYDOHQW�FRQWDLQHU�XQLWV��7(8V���FRPSDUHG�WR�WRGD\’V�ODUJH�FRQWDLQ�
HUVKLSV��ZKLFK�FDUU\�EHWZHHQ�������DQG�������7(8V���0HJDVKLSV�DUH�RQH�SHUFHQW�RI�WKH�ZRUOG
FRQWDLQHUVKLS�IOHHW��EXW�WKH\�DUH�HLJKW�SHUFHQW�RI�QHZ�FRQWDLQHUVKLS�RUGHUV��� �,W� LV�H[SHFWHG
WKDW�PHJDVKLSV�ZLOO�GRPLQDWH�WKH�WUDGH�EHWZHHQ�PDMRU�FRQWDLQHU�SRUWV�ZLWKLQ�WKH�QH[W�GHF�
DGH�� �$W� WKRVH�SRUWV� WKDW�KDYH� WKH�ZDWHUVLGH�FDSDFLW\� WR�KDQGOH� WKHP� �L�H��� FKDQQHOV� ���RU
PRUH�IHHW�GHHS��EHUWKV�������IHHW�ORQJ��KLJK�FDSDFLW\�FUDQHV��DQG�DGHTXDWH�FRQWDLQHU�VWRUDJH
DUHDV���WKH�PHJDVKLSV�ZLOO�JHQHUDWH�KXJH�YROXPHV�RI�ODQGVLGH�WUXFN�DQG�UDLO�WUDIILF�

)HZ�SRUWV�DUH�HTXLSSHG�WR�KDQGOH�D�GRXEOLQJ�RI�LQWHUPRGDO�FRQWDLQHU�WUDIILF�RU�WKH�VXUJHV
WKDW�ZRXOG�EH�FUHDWHG�E\�PHJDVKLSV���0RVW�SRUWV�DQG�UDLO�WHUPLQDOV�DUH�ORFDWHG�LQ�GHQVHO\
GHYHORSHG�XUEDQ�DUHDV���$GGLWLRQDO�VSDFH�IRU�SLHUV��FRQWDLQHU�VWRUDJH��UDLOURDG�WUDFNV��DQG
WUXFN�URDGV�FDQ�DQG�LV�EHLQJ�SXUFKDVHG�DQG�GHYHORSHG��EXW�VORZO\�DQG�XVXDOO\�DW�D�YHU\
KLJK�FRVW���7KHUH�DUH�RSSRUWXQLWLHV�WR�GHYHORS�QHZ��JUHHQILHOG�UDLO�WUXFN�WHUPLQDOV�RXWVLGH
PHWURSROLWDQ�DUHDV��EXW�WKHVH� WRR�DUH�FRVWO\�DQG�KDYH�VLJQLILFDQW�HQYLURQPHQWDO� LPSDFWV�
)RU� WKH� PRVW� SDUW�� WKH� JURZWK� LQ� LQWHUPRGDO� IUHLJKW� WUDIILF� ZLOO� EH� KDQGOHG� WKURXJK
H[LVWLQJ�SRUWV�DQG�WHUPLQDOV�

7HFKQLTXHV� IRU� LQFUHDVLQJ� WKURXJKSXW� DW� SRUWV� DQG� WHUPLQDOV� H[LVW�� VRPH� KDYH� EHHQ
LPSOHPHQWHG� LQ�8�6��SRUWV�� DQG�PDQ\�PRUH�KDYH�EHHQ�DGRSWHG�E\�(XURSHDQ�DQG�$VLDQ
SRUWV���7KH�WHFKQLTXHV�LQFOXGH�WUDQVVKLSPHQW��L�H���GLUHFW�WUDQVIHU�RI�FRQWDLQHUV�IURP�PHJD�
VKLSV�WR�VPDOOHU�IHHGHU�VKLSV�DQG�FRDVWZLVH�EDUJHV���XVH�RI�RQ�GRFN�LQWHUPRGDO�UDLO�VHUYLFH
�L�H��� GLUHFW� WUDQVIHU� RI� FRQWDLQHUV� IURP� VKLSV� WR� UDLOFDUV�� WR� PLQLPL]H� WKH� GZHOO� WLPH� RI
FRQWDLQHUV�LQ�WHUPLQDOV��VWDFNLQJ�RI�FRQWDLQHUV�WR�UHGXFH�WKH�QHHG�IRU�DGGLWLRQDO�ODQG�DUHD�
GHSOR\PHQW� RI� DGYDQFHG� WHFKQRORJLHV� WR� ORFDWH� FRQWDLQHUV� DQG�RSWLPL]H� WKH�SRVLWLRQLQJ
DQG� PRYHPHQW� RI� HTXLSPHQW� DQG� RSHUDWRUV�� DQG� DURXQG�WKH�FORFN� RSHUDWLRQV��� � 7KH
WKURXJKSXW� FDSDFLW\� RI� SRUWV� DQG� WHUPLQDOV� LV� EHLQJ� LPSURYHG� E\� DSSO\LQJ� WKHVH� WHFK�
QLTXHV��KRZHYHU��HTXLYDOHQW�LPSURYHPHQWV�DUH�QRW�EHLQJ�DSSOLHG�RXWVLGH�WKH�JDWH�

&RQJHVWLRQ�DQG�JHQHUDOO\�SRRU�ODQGVLGH�DFFHVV�DUH�HPHUJLQJ�DV�D�FULWLFDO�SUREOHP�IRU�SRUWV
DQG� LQWHUPRGDO� UDLO� WHUPLQDOV�� � %RWK� PRWRU� FDUULHUV� DQG� LQWHUPRGDO� UDLO� RSHUDWRUV� DUH
FDXJKW� LQ�DQG�FRQWULEXWLQJ�WR�D�VSLUDO�RI�FRQJHVWLRQ�WKDW�LV�XQGHUPLQLQJ�WKH�RYHUDOO� UHOL�
DELOLW\�RI�WKH�LQWHUPRGDO�V\VWHP�DQG�LWV�FDSDFLW\�WR�DFFRPPRGDWH�JURZWK�

0RVW�GUD\DJH�RSHUDWRUV�¥�PRWRU�FDUULHUV�WKDW�VSHFLDOL]H�LQ�KDXOLQJ�LQWHUPRGDO�FRQWDLQHUV�¥
RSHUDWH�GXULQJ� WKH�GD\�EHFDXVH�VKLSSHUV�DQG�UHFHLYHUV�� DV�ZHOO�DV�PDQ\�SRUWV�� VFKHGXOH
SLFNXSV�DQG�GHOLYHULHV�GXULQJ�QRUPDO�EXVLQHVVHV�KRXUV���7KH�FDUULHUV�DOVR�RSHUDWH�GXULQJ
WKH�GD\�EHFDXVH�ODERU�FRVWV�DUH�ORZHU��LQ�D�KLJKO\�SULFH�FRPSHWLWLYH�EXVLQHVV��WKH\�FDQQRW
DIIRUG�WR�SD\�GULYHUV�SUHPLXP�ZDJHV�IRU�QLJKW�ZRUN���7KH�GUD\DJH�FDUULHUV�SD\�D�SULFH�IRU
WKLV���7KH\�PXVW�FRPSHWH�ZLWK�DXWRPRELOHV�DQG�RWKHU�WUXFNV�IRU�VSDFH�RQ�KLJKZD\V�DQG�SRUW
DFFHVV�URDGV�ZKHUH�FRQJHVWLRQ�VORZV�WKHP�GRZQ��LQFUHDVLQJ�FRVW�DQG�UHGXFLQJ�SURGXFWLYLW\�

7KH�FRVW�RI�WKLV�FRQJHVWLRQ�WR�WKH�LQWHUPRGDO�LQGXVWU\�LV�PRGHUDWH�WRGD\��EXW�LI�WKH�YROXPH
RI� LQWHUPRGDO� IUHLJKW� WUDIILF� GRXEOHV� RYHU� WKH�QH[W� GHFDGH�� WKH� FRVW�ZLOO� ULVH� VLJQLILFDQWO\�
�����������������������������������������������������
�7KH�,PSDFWV�RI�&KDQJHV�LQ�6KLS�'HVLJQ�RQ�7UDQVSRUWDWLRQ�,QIUDVWUXFWXUH�DQG�2SHUDWLRQV��8�6��'HSDUWPHQW
RI�7UDQVSRUWDWLRQ��2IILFH�RI�,QWHUPRGDOLVP��)HEUXDU\�������SDJHV�����

�7KH�,PSDFWV�RI�&KDQJHV�LQ�6KLS�'HVLJQ�RQ�7UDQVSRUWDWLRQ�,QIUDVWUXFWXUH�DQG�2SHUDWLRQV��8�6��'HSDUWPHQW
RI�7UDQVSRUWDWLRQ��2IILFH�RI�,QWHUPRGDOLVP��)HEUXDU\�������SDJH����
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/DUJH�WUXFNV�DUH�D�VPDOO�SHUFHQWDJH�RI�WKH�YHKLFOHV�RQ�XUEDQ�KLJKZD\V�¥�W\SLFDOO\��OHVV�WKDQ
ILYH�SHUFHQW�RI�WRWDO�YHKLFOHV�GXULQJ�FRQJHVWHG�SHDN�SHULRGV�¥�EXW�D�GRXEOLQJ�RI�LQWHUPRGDO
WUXFN�YROXPHV�RQ�DOUHDG\�VDWXUDWHG�DFFHVV�URDGV�ZLOO�DGG�DSSUHFLDEO\�WR�FRQJHVWLRQ�

:KHQ� KLJKZD\V� DUH� VDWXUDWHG�� WUDIILF� IORZV� DUH� XQVWDEOH�� WKH� IUHTXHQF\� RI� LQFLGHQWV�¥
PLQRU�DFFLGHQWV��RYHUKHDWHG�HQJLQHV��HWF��¥�LQFUHDVHV��WKH�WLPH�UHTXLUHG�IRU�WUDIILF�IORZ�WR
UHFRYHU�LQFUHDVHV�H[SRQHQWLDOO\��DQG�UHOLDELOLW\�YDQLVKHV���:KHWKHU�WKH�FDXVH�RI�GHOD\�LV�DQ
DFFLGHQW��EDG�ZHDWKHU��RU�VLPSOH�KLJKZD\�UHSDLUV��WKH�HIIHFW�LV�WKH�VDPH���$�RQH��RU�WZR�
KRXU�GHOD\� LQ� D�GUD\DJH�PRYHPHQW� FDQ�PHDQ� D�PLVVHG� WUDLQ� DQG� D�GHOD\� RI� D� GD\� LQ� D
GRPHVWLF�VKLSPHQW���$�PLVVHG�FRQQHFWLRQ�RQ�DQ�LQWHUQDWLRQDO�PRYH�FDQ�PHDQ�D�GHOD\�RI�D
ZHHN�� �)RU�DQ� LQWHUPRGDO� V\VWHP� WU\LQJ� WR� VHUYH� MXVW�LQ�WLPH�PDQXIDFWXULQJ�DQG� UHWDLOLQJ
EXVLQHVVHV��UHOLDELOLW\�LV�FULWLFDO���3RRU�UHOLDELOLW\�PHDQV�ORVW�EXVLQHVV�

7KH� SUREOHP� LV� QRW� UHVWULFWHG� WR� WUXFN� PRYHPHQWV� WR� DQG� IURP� SRUWV� DQG� WHUPLQDOV�
$OWKRXJK� OHVV� YLVLEOH�� UDLO� FRQJHVWLRQ� DOVR� LV� D� SUREOHP�� � ,Q� PHWURSROLWDQ� DUHDV�� IUHLJKW
WUDLQV� FRPSHWH�ZLWK� SDVVHQJHU� WUDLQV� IRU� VSDFH� DQG� WLPH� RQ� UDLO� OLQHV�� � ,QWHUPRGDO� UDLO
VHUYLFH�FRXOG�UHOLHYH�WUXFN�SUHVVXUH�RQ�FRQJHVWHG�KLJKZD\V��EXW�RQO\�LI�WKH�UDLO�V\VWHP�KDV
WKH�FDSDFLW\�WR�DFFRPPRGDWH�LQFUHDVHG�UDLO�IUHLJKW�DQG�UDLO�SDVVHQJHU�VHUYLFH���0RUHRYHU�
LQ� VRPH� LQWHUFLW\� UDLO� FRUULGRUV�� LQWHUPRGDO� UDLO�PXVW� FRPSHWH� IRU� VSDFH� DQG� WLPH�ZLWK
RWKHU�UDLO�IUHLJKW�VHUYLFH���7KH�LQFUHDVH�LQ�LQWHUPRGDO�WUDIILF�DOVR�FDQ�EULQJ�LQWHUPRGDO�UDLO
DQG� GUD\DJH� RSHUDWRUV� LQWR� FRQIOLFW�� � ,Q� D� QXPEHU� RI� FLWLHV�� ORQJHU� DQG� PRUH� IUHTXHQW
LQWHUPRGDO�WUDLQV�EORFN�WKH�KLJKZD\�DW�JUDGH�UDLO�FURVVLQJV�XVHG�E\�GUD\DJH�RSHUDWRUV�WR
PRYH�FRQWDLQHUV�IURP�SRUWV�WR�UDLO�WHUPLQDOV�

&RQJHVWLRQ�ZLOO�QRW�VKXW�GRZQ�SRUWV�DQG�WHUPLQDOV��EXW�LW�FDQ�KDYH�GHYDVWDWLQJ�DQG�GLV�
SURSRUWLRQDWH�LPSDFWV�E\�GHJUDGLQJ�WKH�SUHGLFWDELOLW\�DQG�UHOLDELOLW\�RI�LQWHUPRGDO�VHUYLFH
IRU�VKLSSHUV�DQG�UHFHLYHUV�� �5HOLDELOLW\�DQG�SUHGLFWDELOLW\�DUH� WKH�PRVW� LPSRUWDQW�FKDUDF�
WHULVWLFV�RI�IUHLJKW�WUDQVSRUWDWLRQ�LQ�DQ�HUD�RI�WLJKWO\�LQWHJUDWHG�RSHUDWLRQV�DQG�MXVW�LQ�WLPH
LQYHQWRULHV���7KH�YROXPH�RI�LQWHUPRGDO�IUHLJKW�WUDIILF�LV�JURZLQJ�VLJQLILFDQWO\���7KH�ZHDN�
HVW�OLQN�LQ�WKH�FKDLQ�ZLOO�QRW�EH�WKH�SRUWV�DQG�WHUPLQDOV��EXW�WKH�UHOLDELOLW\�RI�KLJKZD\�DQG
UDLO�DFFHVV�WR�WKH�SRUWV�DQG�WHUPLQDOV�� �8QOHVV�WKLV�SUREOHP�LV�DGGUHVVHG�� WKH�VDIHW\�� UHOL�
DELOLW\��DQG�UHVSRQVLYHQHVV�RI�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP�ZLOO�GHWHULRUDWH�DQG� LWV�FRQ�
WULEXWLRQ�WR�WKH�QDWLRQ’V�HFRQRPLF�JURZWK�DQG�QDWLRQDO�VHFXULW\�ZLOO�EH�GLPLQLVKHG�
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��� $SSOLFDWLRQV�DQG�&KDOOHQJHV

n ��� ,76�$SSOLFDWLRQV

,QGXVWU\��WUDQVSRUWDWLRQ�DJHQFLHV��DQG�SODQQLQJ�DXWKRULWLHV�DUH�DZDUH�WKDW�WKH\�PXVW�SUR�
YLGH�QHZ�FDSDFLW\�DQG�LPSURYH�WKH�SHUIRUPDQFH�RI�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP���$�FRQ�
VHQVXV�LV�EXLOGLQJ��DOEHLW�VORZO\��WR�DGGUHVV�WKH�SUREOHPV�

1HZ� FDSLWDO� LQYHVWPHQWV� DUH� SODQQHG�� DQG� VRPH� DUH� XQGHUZD\�� WR� H[SDQG� RU� UHIXUELVK
SRUWV�� UDWLRQDOL]H� WHUPLQDOV�� SURYLGH� RQ�GRFN� UDLO� VHUYLFH�� DQG� LPSURYH� LQWHUPRGDO� FRQ�
QHFWRUV�� � %XW� DOO� RI� WKHVH� SURMHFWV� DUH� FRQVWUDLQHG� E\� VSDFH�� FRVW�� DQG� HQYLURQPHQWDO
LPSDFWV�� � 0RVW� ZLOO� WDNH� FRQVLGHUDEOH� WLPH�� DQG� WKH� ODUJHVW� RI� WKH� SURMHFWV� PD\� WDNH
GHFDGHV�� �'HEDWH�RYHU� WKH�$ODPHGD�&RUULGRU�SURMHFW� LQ�/RV�$QJHOHV� WRRN�RYHU� ���\HDUV�
GHVLJQ�DQG�ILQDQFLQJ�UHTXLUHG�DQRWKHU� ILYH�\HDUV��DQG�FRQVWUXFWLRQ�ZLOO�QRW�EH�FRPSOHWH
IRU�DQRWKHU�WZR�\HDUV���,W�LV�XQOLNHO\�WKDW�WKH�LQWHUPRGDO�LQGXVWU\�ZLOO�EXLOG�LWV�ZD\�RXW�RI
LWV�FDSDFLW\�SUREOHPV�LQ�WKH�QHDU�IXWXUH�

6RPH�LQWHUPRGDO�WUDIILF�ZLOO�EH�UHDOORFDWHG�RU�UHGLUHFWHG�WR� OHVV�FRQJHVWHG�SRUWV�DQG�WHU�
PLQDOV�� � 7KLV� ZLOO� UHGXFH� SUHVVXUH� DW� FRQJHVWHG� SRUWV� DQG� WHUPLQDOV�� � +RZHYHU�� PRVW
LQWHUPRGDO� IUHLJKW� LV� ERXQG� IRU�GLVWULEXWLRQ� FHQWHUV� LQ�PDMRU� XUEDQ� DUHDV�� �'LYHUVLRQ� RI
WKLV� IUHLJKW� WR�RXWO\LQJ�SRUWV� DQG� WHUPLQDOV�PHDQV�D�PRUH� FLUFXLWRXV�GHOLYHU\� URXWH� DQG
DGGLWLRQDO�WUXFN�DQG�UDLO�PLOHV�RI�WUDYHO���,Q�PDQ\�DUHDV�RI�WKH�FRXQWU\��WKLV�ZLOO�RQO\�VKLIW
WKH�SUREOHP�WR�RWKHU�FRUULGRUV��PRVW�RI�ZKLFK�DOVR�DUH�FRQJHVWHG�� � ,W� LV�XQOLNHO\� WKDW� WKH
LQWHUPRGDO�LQGXVWU\�ZLOO�EH�DEOH�WR�PRYH�DURXQG�LWV�FDSDFLW\�SUREOHPV�

*URZWK� DQG� FDSDFLW\� FRQVWUDLQWV� DUH� IRUFLQJ� WKH� LQWHUPRGDO� LQGXVWU\� WR� ORRN� DW� UHGHV�
LJQLQJ� RSHUDWLRQV� DQG� UHHQJLQHHULQJ� EXVLQHVV� SUDFWLFHV� WR� RSWLPL]H� WKH� XVH� RI� H[LVWLQJ
IDFLOLWLHV�LQ�DGGLWLRQ�WR�PDNLQJ�FDSLWDO�LPSURYHPHQWV�

7KH� SULYDWH� VHFWRU� KDV� DSSOLHG� DGYDQFHG� LQIRUPDWLRQ� WHFKQRORJ\� WR� RSWLPL]H� VKLSPHQW
DQG�DVVHW�PDQDJHPHQW���7KLV�KDV�LQFOXGHG�WKH�IROORZLQJ�V\VWHPV�

• 6KLSPHQW� WUDFLQJ� DQG� LQIRUPDWLRQ� V\VWHPV� WKDW� PDQDJH� WKH� IORZ� RI� PDWHULDOV� DQG
SURGXFWV�IURP�VRXUFH�WR�XVHU���7KH�V\VWHPV�DUH�XVHG�WR�RSWLPL]H�WKH�HQG�WR�HQG�YLVLELO�
LW\��VHFXULW\��DQG�FRQWURO�RI�JRRGV�WKURXJK�D�ORJLVWLFV�V\VWHP���7KH\�IRFXV�RQ�WKH�WRWDO
IUHLJKW� WULS� DQG� VHUYH� VKLSSHU’V� DQG� UHFHLYHU’V� QHHGV�� � ,QWHJUDWHG� VXSSO\� FKDLQ�PDQ�
DJHPHQW�V\VWHPV�PD\�OLQN�VXSSOLHUV��PDQXIDFWXUHUV��FDUULHUV��GLVWULEXWRUV��UHWDLOHUV��DQG
FXVWRPHUV�

• ,QYHQWRU\�DQG�VWRZDJH�PDQDJHPHQW�V\VWHPV�WKDW�WUDFN�DQG�PDQDJH�WKH�PRYHPHQW�RI
FRQWDLQHUV� DQG� WUDLOHUV� ZLWKLQ� SRUW�� UDLO�� DQG� WUXFN� WHUPLQDOV� DQG� WKHLU� SODFHPHQW
DERDUG�VKLSV�� �7KHVH�QRGH�EDVHG�DVVHW�PDQDJHPHQW�V\VWHPV�DUH�XVHG�WR�RSWLPL]H� WKH
XVH�RI�VSDFH�LQ�WHUPLQDOV��PDQDJH�WKH�VWDFNLQJ�RI�FRQWDLQHUV�RI�GLIIHUHQW�OHQJWKV��PDNH
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HIILFLHQW�XVH�RI�ODERU�DQG�HTXLSPHQW��DQG�VFKHGXOH�HTXLSPHQW�UHSDLU�DQG�PDLQWHQDQFH�
7KH\�IRFXV�RQ�WKH�WHUPLQDO�DQG�VHUYH�WKH�QHHGV�RI�WHUPLQDO�PDQDJHUV�� �7KHVH�V\VWHPV
XVH�RSWLPL]DWLRQ�RU�H[SHUW�V\VWHPV�VRIWZDUH�DQG�$(,�WDJV�� �7KH�V\VWHPV� W\SLFDOO\�DUH
OLQNHG�WR�ERRNLQJ�DQG�JDWH�FOHDUDQFH�V\VWHPV�

• $VVHW�ORFDWLRQ�DQG�PDQDJHPHQW�V\VWHPV� WKDW�GLVSDWFK�� ORFDWH��DQG�WUDFN�D�YHKLFOH�RU
FRQWDLQHU���/LQN�EDVHG�URXWH�DQG�IOHHW�PDQDJHPHQW�V\VWHPV�DUH�XVHG�WR�HVWLPDWH�WLPH�RI
DUULYDO��PLQLPL]H�RXW�RI�URXWH�WUDYHO��RSWLPL]H�HTXLSPHQW�XVH��DQG�LPSURYH�VDIHW\�DQG
UHOLDELOLW\�� �6DWHOOLWH�V\VWHPV�XVH�*OREDO�3RVLWLRQLQJ�6\VWHP��*36�� WHFKQRORJ\��JURXQG
V\VWHPV�XVH�ORUDQ��FHOOXODU�WHOHSKRQH��ZLUHOHVV�UDGLR�WUDQVFHLYHUV��DQG�$(,�WDJV���6RPH
V\VWHPV�DUH�FRXSOHG�ZLWK�RQERDUG�FRPSXWHUV�DQG�VHQVRUV�WKDW�PRQLWRU�YHKLFOH�DQG�FDUJR
FRQGLWLRQ���7KHVH�V\VWHPV�IRFXV�RQ�WKH�YHKLFOH�DQG�VHUYH�WKH�QHHGV�RI�IOHHW�PDQDJHUV�

 7KHUH�KDV�EHHQ�SDUDOOHO�GHYHORSPHQW�RI� LQWHOOLJHQW� WUDQVSRUWDWLRQ� V\VWHPV�E\� WKH�SXEOLF
VHFWRU�IRU�WUDIILF�DQG�KLJKZD\�PDQDJHPHQW���7KLV�KDV�LQFOXGHG�WKH�IROORZLQJ�V\VWHPV�

• 7UDYHOHU�LQIRUPDWLRQ�V\VWHPV�WKDW�SURYLGH�UHDO�WLPH�LQIRUPDWLRQ�RQ�KLJKZD\�FRQJHV�
WLRQ��LQFLGHQWV��FRQVWUXFWLRQ��DQG�URDG�FORVXUHV���$GYDQFHG�WUDYHOHU�LQIRUPDWLRQ�V\VWHPV
GHSOR\�G\QDPLF�PHVVDJH� VLJQV�� FORVHG�FLUFXLW� WHOHYLVLRQ� YLGHR� VKDULQJ�� SUREH� V\VWHPV�
KLJKZD\�DGYLVRU\�UDGLR��DQG�,QWHUQHW�VLWHV���7KHVH�V\VWHPV�IRFXV�RQ�WKH�WULS�DQG�VHUYH�WKH
QHHGV�RI�GULYHUV�PDNLQJ�GHFLVLRQV�DERXW�WKHLU�URXWH�DQG�WLPH�RI� WUDYHO�� �7KHVH�V\VWHPV
RIWHQ�DUH�OLQNHG�WR�RQERDUG�ORFDWLRQ�DQG�PDQDJHPHQW�V\VWHPV�DQG�WUDIILF�PDQDJHPHQW
V\VWHPV�

• 7ROO� FROOHFWLRQ� V\VWHPV� WKDW� HQDEOH� WKH� HOHFWURQLF� SD\PHQW� RI� KLJKZD\�� EULGJH�� DQG
WXQQHO� WROOV�� �7KHVH� V\VWHPV�DUH�XVHG� WR� H[SHGLWH� WKURXJKSXW��PLQLPL]H�TXHXLQJ�DQG
GHOD\��LPSURYH�WUDYHO�WLPH�DQG�IXHO�FRQVXPSWLRQ��DQG�UHGXFH�FRQJHVWLRQ�DQG�WKH�ULVN
RI�DFFLGHQWV�DW�WROO�EDUULHUV���7KH�V\VWHPV�XVH�UDGLR�IUHTXHQF\�LGHQWLILFDWLRQ�WUDQVSRQG�
HUV���6LPLODU�V\VWHPV�DUH�LQ�SODFH�DW�ZHLJK�VWDWLRQV�DQG�LQWHUQDWLRQDO�ERUGHUV�IRU�DXWR�
PDWHG�VFUHHQLQJ�RI� WUXFNV�IRU�VDIHW\�DQG�UHJXODWRU\�FRPSOLDQFH�� �7KHVH�V\VWHPV�RIWHQ
FRXSOH� WUDQVSRQGHUV�ZLWK�ZHLJK�LQ�PRWLRQ� GHYLFHV�� � 7KHVH� V\VWHPV� IRFXV� RQ� FRQWURO
SRLQWV�DQG�VHUYH�WKH�QHHGV�RI�UHJXODWRUV�

• 7UDIILF�PDQDJHPHQW�V\VWHPV� WKDW�LPSURYH�WKH�PDQDJHPHQW��RSHUDWLRQ��DQG�VDIHW\�RI
WUDIILF� RQ� URDGZD\V� DQG� DW� UDLOURDG� JUDGH� FURVVLQJV�� � $GYDQFHG� WUDIILF� PDQDJHPHQW
V\VWHPV�DQG� WUDIILF�RSHUDWLRQV�FHQWHUV�DUH�XVHG� WR� LPSURYH� WKH� IORZ�RI� WUDIILF�� UHGXFH
FRQJHVWLRQ�� DQG� LPSURYH� WKH� VDIHW\� RI� WKH� URDG� RSHUDWLRQV�� � 7KH� V\VWHPV� XVH� IORZ
PRQLWRULQJ� VHQVRUV� �H�J��� YHKLFOH� GHWHFWLRQ� ORRSV�� FORVHG�FLUFXLW� WHOHYLVLRQ� FDPHUDV��
WUDIILF�FRQWURO�GHYLFHV��H�J���WUDIILF�UHVSRQVLYH�DQG�WUDIILF�DGDSWLYH�WUDIILF�VLJQDO�V\VWHPV�
UDPS�PHWHUV��� DQG� WUDQVSRUWDWLRQ� QHWZRUN�PRGHOV�� � 7KH\� IRFXV� RQ� WKH� KLJKZD\�QHW�
ZRUN�DQG�VHUYH�WKH�QHHGV�RI�WUDIILF�PDQDJHUV���7KH�V\VWHPV�W\SLFDOO\�DUH�OLQNHG�WR�WUDY�
HOHU�LQIRUPDWLRQ�V\VWHPV�

 )LJXUH����� GHVFULEHV� WKHVH� DQG� DGGLWLRQDO� SULYDWH� VHFWRU� DQG� SXEOLF� VHFWRU� LQIRUPDWLRQ
V\VWHPV�DQG�,76�DSSOLFDWLRQV�
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)LJXUH���� ([LVWLQJ�3ULYDWH�6HFWRU�DQG�3XEOLF�6HFWRU�,QIRUPDWLRQ
6\VWHPV�DQG�,76�$SSOLFDWLRQV

 6KLSPHQW�,QIRUPDWLRQ�6\VWHPV

 )XQFWLRQ�  0DQDJH�WKH�IORZ�RI�PDWHULDOV�DQG�SURGXFWV�IURP�VRXUFH�WR�XVHU�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�RSWLPL]H�WKH�YLVLELOLW\�DQG�FRQWURO�RI�JRRGV��DQG�WKHLU
FRQYH\DQFHV�¥�FRQWDLQHUV��WUXFNV��VKLSV��HWF���WKURXJK�D�ORJLVWLFV�V\VWHP���,QWHJUDWHG
RU�H[WHQGHG�VXSSO\�FKDLQ�V\VWHPV�PD\�OLQN�VXSSOLHUV��PDQXIDFWXUHUV��FDUULHUV�
GLVWULEXWRUV��UHWDLOHUV�FXVWRPHUV��DQG�FRQVXPHUV�HQG�XVHUV�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�LQIRUPDWLRQ�PDQDJHPHQW�DQG�FRPPXQLFDWLRQV�WHFKQRORJLHV�

 ([DPSOHV�  5\GHU�,QWHJUDWHG�/RJLVWLFV�L��7HFKQRORJLHV��)HGHUDO�([SUHVV�LQWHU1HW6KLS��836
RQ�OLQH�WUDFNLQJ�V\VWHP��7LH�/RJLVWLFV�&200$1'���$/.�$VVRFLDWHV�(�WUDFNHU��
'+/�:RUOGZLGH�3DFNDJH�7UDFNLQJ��0DQQD�)UHLJKW’V�)UHLJKW�7UDFNHU�

 6HFXULW\�6\VWHPV

 )XQFWLRQ�  0RQLWRU�WKH�FRQGLWLRQ�RI�YHKLFOHV��FRQWDLQHUV��DQG�JRRGV�GXULQJ�VKLSPHQW�RU�LQ
VWRUDJH�DW�WHUPLQDOV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�SUHYHQW�WKHIW�DQG�YDQGDOLVP�RI�WUXFNV��FKDVVLV��FRQWDLQ�
HUV��DQG�IUHLJKW�

 7HFKQRORJ\�  0RVW�V\VWHPV�XVH�VHQVRUV�FRXSOHG�WR�UDGLR�IUHTXHQF\�WUDQVSRQGHUV��RQERDUG
YHKLFOH�FRPPXQLFDWLRQ�V\VWHPV��RU�YLGHR�VXUYHLOODQFH�V\VWHPV���6\VWHPV�W\SL�
FDOO\�DUH�OLQNHG�WR�YHKLFOH�ORFDWLRQ�DQG�PDQDJHPHQW�V\VWHPV�RU�WHUPLQDO
LQYHQWRU\�PDQDJHPHQW�V\VWHPV�

 ([DPSOHV�  4XDOFRPP�7UDLOHU75$&6���6DYL�,QVLGH75$.���0DKHU�7HUPLQDOV�/RJLVWLFV
6\VWHP��,QF���07/6��(OHFWURQLF�6HFXULW\�3URFHVVLQJ�6\VWHP�

 &XVWRPV�&OHDUDQFH�6\VWHPV

 )XQFWLRQ�  $XWRPDWH�WKH�ILOLQJ��SURFHVVLQJ��UHYLHZ��DQG�LVVXDQFH�RI�GRFXPHQWV�IRU�LPSRUW
DQG�H[SRUW�RI�JRRGV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�DXWRPDWH�WUDQVDFWLRQV��LPSURYH�FXVWRPV�FRQWURO��DQG
PLQLPL]H�GHOD\V�IRU�VKLSSHUV�DQG�UHFHLYHUV�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�WUDQVDFWLRQ�SURFHVVLQJ�VRIWZDUH�DQG�FRPPXQLFDWLRQV�WHFKQRORJ\�

 ([DPSOHV�  8�6��&XVWRPV�$XWRPDWHG�&RPPHUFLDO�6\VWHP��$XWRPDWHG�0DQLIHVW�6\VWHP�
$XWRPDWHG�([SRUW�5HSRUWLQJ�6\VWHP��$XWRPDWHG�([SRUW�6\VWHP��DQG�,QWHUQDWLRQDO
7UDGH�'DWD�6\VWHP��6\QWUD�*OREDO�/RJLVWLFV�6\VWHP�
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 )LJXUH���� ([LVWLQJ�3ULYDWH�6HFWRU�DQG�3XEOLF�6HFWRU�,QIRUPDWLRQ
6\VWHPV�DQG�,76�$SSOLFDWLRQV��FRQWLQXHG�

 6KLS�6WRZDJH�0DQDJHPHQW�6\VWHPV

 )XQFWLRQ�  3ODQ�DQG�WUDFN�WKH�ORFDWLRQ�RI�FRQWDLQHUV�DERDUG�VKLSV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�PD[LPL]H�VWDELOLW\��PLQLPL]H�KDQGOLQJ�GXULQJ�ORDGLQJ
DQG�RII�ORDGLQJ��SRVLWLRQ�UHIULJHUDWHG�FRQWDLQHUV��DQG�LVRODWH�KD]DUGRXV�FDUJR�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�FRPSXWHU�PRGHOV�DQG�RSWLPL]DWLRQ�RU�H[SHUW�V\VWHPV�VRIWZDUH���6\V�
WHPV�W\SLFDOO\�DUH�OLQNHG�WR�ERRNLQJ�DQG�WHUPLQDO�LQYHQWRU\�PDQDJHPHQW�V\VWHPV�

 ([DPSOHV�  1$9,6��07/6�9HVVHO�3ODQQLQJ�6\VWHP��5HDOWLPH�%XVLQHVV�6ROXWLRQV�7RS;
�7HUPLQDO�2SHUDWLRQ�3DFNDJH�¥�;ZLQGRZ���$XJXVW�'HVLJQ�*5$,/�URERWLF
FRQWDLQHU�KDQGOLQJ�IDFLOLW\�IRU�6HD�/DQG�6HUYLFH��,QF�

 5DLOFDU�3ODQQLQJ�6\VWHPV

 )XQFWLRQ�  3URYLGH�IRU�WKH�HIILFLHQW�FRQILJXUDWLRQ�RI�ORDGV�DQG�UDLOFDUV�DW�UDLO\DUGV�IRU
WUDLQ�VHUYLFH�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�HQKDQFH�UDLO�WHUPLQDO�RSHUDWLRQV�E\�RSWLPL]LQJ�WKH�XVH
RI�VSDFH��PDQDJLQJ�FRQWDLQHUV�DQG�HTXLSPHQW��DQG�LPSURYLQJ�VFKHGXOLQJ�RI
ORDGV�DQG�GHOLYHULHV�IRU�UDLO�RSHUDWLRQV

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�FRPSXWHU�PRGHOV�DQG�RSWLPL]DWLRQ�RU�H[SHUW�V\VWHPV�VRIWZDUH�
UDGLR�IUHTXHQF\�LGHQWLILFDWLRQ��5),'��GHYLFHV��*OREDO�3RVLWLRQLQJ�6\VWHP��*36�
UHFHLYHUV�IRU�SRVLWLRQ�LGHQWLILFDWLRQ��DQG�PRELOH�LQYHQWRU\�YHKLFOHV�IRU�LQWHJUDWHG
LQYHQWRU\�DQG�HTXLSPHQW�ORFDWLRQ�LGHQWLILFDWLRQ���6\VWHPV�PD\�EH�OLQNHG�WR
ERRNLQJ�DQG�JDWH�FOHDUDQFH�V\VWHPV�

 ([DPSOHV�  07/6�5DLO�3ODQQLQJ�6\VWHP��$/.�$VVRFLDWHV�3&�5DLO�DQG�ORFRPRWLYH�PDQDJH�
PHQW�V\VWHP��2$6,6�

 0RWRU�&DUULHU�5RXWLQJ�DQG�'LVSDWFKLQJ�6\VWHPV

 )XQFWLRQ�  $XWRPDWH�WKH�URXWLQJ�DQG�GLVSDWFKLQJ�RI�WUXFNV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�PDWFK�GULYHUV��HTXLSPHQW��DQG�ORDGV�WR�SLFNXS�DQG
GHOLYHU\�ZLQGRZV��PLQLPL]H�WUDYHO�WLPH�DQG�FRVW��DQG�VFKHGXOH�PDLQWHQDQFH�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�VFKHGXOLQJ�DOJRULWKPV��*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP��*,6��
DQG�OLQHDU�RSWLPL]DWLRQ�VRIWZDUH���7KH�V\VWHPV�RIWHQ�DUH�OLQNHG�WR�YHKLFOH�ORFD�
WLRQ�DQG�PDQDJHPHQW�V\VWHPV�

 ([DPSOHV�  $/.�$VVRFLDWHV�3&�0LOHU��WUXFNORDG�FDUULHUV���5DQG�0F1DOO\�0LOH0DNHU
�+RXVHKROG�*RRGV�&DUULHUV�%XUHDX�PLOHDJH�JXLGH���6$%(5��JHQHUDO�WUXFNLQJ��
'HVFDUW��ORFDO�SLFNXS�GHOLYHU\�RSHUDWLRQV���(PHU\�FRPSXWHU�DLGHG�GLVSDWFK
V\VWHP��3URSKHV\�/RDG([SUHVV�3OXV�
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 )LJXUH���� ([LVWLQJ�3ULYDWH�6HFWRU�DQG�3XEOLF�6HFWRU�,QIRUPDWLRQ
6\VWHPV�DQG�,76�$SSOLFDWLRQV��FRQWLQXHG�

 7HUPLQDO�,QYHQWRU\�0DQDJHPHQW�6\VWHPV

 )XQFWLRQ�  7UDFN�DQG�PDQDJH�WKH�PRYHPHQW�RI�FRQWDLQHUV�DQG�WUDLOHUV�ZLWKLQ�SRUW��UDLO��DQG
WUXFN�WHUPLQDOV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�RSWLPL]H�WKH�XVH�RI�VSDFH�LQ�WHUPLQDOV��PDQDJH�WKH�VWDFNLQJ
RI�FRQWDLQHUV�RI�GLIIHUHQW�OHQJWKV��PDNH�HIILFLHQW�XVH�RI�ODERU�DQG�HTXLSPHQW��DQG
VFKHGXOH�HTXLSPHQW�UHSDLU�DQG�PDLQWHQDQFH�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�FRPSXWHU�PRGHOV�DQG�RSWLPL]DWLRQ�RU�H[SHUW�V\VWHPV�VRIWZDUH�
5),'�GHYLFHV��*36�UHFHLYHUV�IRU�SRVLWLRQ�LGHQWLILFDWLRQ��DQG�PRELOH�LQYHQWRU\�YHKL�
FOHV�IRU�LQWHJUDWHG�LQYHQWRU\�DQG�HTXLSPHQW�ORFDWLRQ�LGHQWLILFDWLRQ���6\VWHPV�W\SL�
FDOO\�DUH�OLQNHG�WR�ERRNLQJ�DQG�JDWH�FOHDUDQFH�V\VWHPV�

 ([DPSOHV�  1$9,6��2$6,6��$3/�6HDWWOH�7HUPLQDO�6\VWHP��0DWVRQ�+DZDLL�7HUPLQDO�6\VWHP�
$XJXVW�'HVLJQ�*5$,/�URERWLF�FRQWDLQHU�KDQGOLQJ�IDFLOLW\�IRU�6HD�/DQG�6HUYLFH�
,QF���07/6�&RQWDLQHU�7HUPLQDO�0DQDJHPHQW�6\VWHP��0DKHU�7HUPLQDOV�0DULQH
7HUPLQDO�$XWRPDWHG�0DQDJHPHQW�6\VWHP��$3/�LQWHJUDWHG�3RUW�0DQDJHPHQW
DQG�9HVVHO�3ODQQLQJ�6\VWHP�DW�WKH�3RUW�RI�/RV�$QJHOHV�

 *DWH�&OHDUDQFH�6\VWHPV

 )XQFWLRQ�  $XWRPDWH�WKH�YHULILFDWLRQ�DQG�LQVSHFWLRQ�RI�GULYHUV��WUXFN�WUDFWRUV��WUDLOHUV��FRQ�
WDLQHUV��DQG�FKDVVLV�PRYLQJ�LQWR�DQG�RXW�RI�PDULQH��UDLO��DLU��DQG�WUXFN�WHUPLQDOV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�YHULI\�ERRNLQJV��PDLQWDLQ�VHFXULW\��DQG�HVWDEOLVK�OLDELOLW\
IRU�GDPDJH�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�DXWRPDWLF�YHKLFOH�LGHQWLILFDWLRQ��$9,��WHFKQRORJ\��H�J���*36��5),'
WUDQVSRQGHUV��RSWLFDO�FKDUDFWHU�UHFRJQLWLRQ��2&5��OLQNHG�WR�FRPSXWHUL]HG�GDWD�
EDVHV���6\VWHPV�W\SLFDOO\�DUH�OLQNHG�WR�ERRNLQJ�DQG�WHUPLQDO�PDQDJHPHQW�V\VWHPV�

 ([DPSOHV�  0DKHU�7HUPLQDOV�2&5�*DWH�6\VWHP��6RXWKHUQ�3DFLILF�6DQWD�)H�/RV�$QJHOHV�7HUPLQDO
2&5�6\VWHP��3RUW�$XWKRULW\�RI�1HZ�<RUN�DQG�1HZ�-HUVH\��3$1<1-��6HD�/LQN
FDUG�V\VWHP��$3/�DXWRPDWHG�JDWH�FOHDUDQFH�V\VWHP�LQ�/RV�$QJHOHV��3RUW�RI
3RUWODQG�HOHFWURQLF�VKLS\DUG�SODQQLQJ�V\VWHP��/$�.LQJ�JDWH�V\VWHPV�



&KDOOHQJHV�DQG�2SSRUWXQLWLHV�IRU�DQ
,76�,QWHUPRGDO�)UHLJKW�3URJUDP

&DPEULGJH�6\VWHPDWLFV��,QF� ���

 )LJXUH���� ([LVWLQJ�3ULYDWH�6HFWRU�DQG�3XEOLF�6HFWRU�,QIRUPDWLRQ
6\VWHPV�DQG�,76�$SSOLFDWLRQV��FRQWLQXHG�

 $VVHW�/RFDWLRQ�DQG�0DQDJHPHQW�6\VWHPV��/06�

 )XQFWLRQ�  /RFDWH�DQG�WUDFN�D�YHKLFOH�RU�FRQWDLQHU�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�HVWLPDWH�WLPH�RI�DUULYDO��PLQLPL]H�RXW�RI�URXWH�WUDYHO�
RSWLPL]H�HTXLSPHQW�XVH��DQG�LPSURYH�VDIHW\�DQG�VHFXULW\�

 7HFKQRORJ\�  6DWHOOLWH�/06�XWLOL]H�WKH�*36��JHRVWDWLRQDU\�VDWHOOLWHV��RU�ORZ�HDUWK�RUELW��/(2��VDW�
HOOLWHV���*URXQG�EDVHG�/06�XWLOL]H�ORUDQ�DQG�ZLUHOHVV�UDGLR�WUDQVPLWWHUV��GHDG�
UHFNRQLQJ�PDS�PDWFKLQJ�FRPSXWHUV��RU�DXWRPDWHG�HTXLSPHQW�LGHQWLILFDWLRQ
�$(,��WUDQVSRQGHUV���6RPH�V\VWHPV�DUH�FRXSOHG�ZLWK�RQERDUG�FRPSXWHUV�DQG�VHQ�
VRUV�WKDW�PRQLWRU�YHKLFOH�RU�FDUJR�FRQGLWLRQ�

 ([DPSOHV�  6KLS�/06���*36��8�6��&RDVW�*XDUG�9HVVHO�7UDIILF�6\VWHP��976���(OHFWURQLF�&KDUW
'LVSOD\�DQG�,QIRUPDWLRQ�6\VWHP��(&',6���3RUWDEOH�&RPPXQLFDWLRQ��1DYLJDWLRQ�
DQG�6XUYHLOODQFH�6\VWHP��3&16�
5DLOFDU�/06���/RFRPRWLYH�$XWRPDWLF�7UDLQ�&RQWURO�6\VWHP��$7&6���$PWHFK
UDLOFDU�$(,�WDJV
7UXFN�/06���4XDOFRPP�2PQL7UDFV��+LJKZD\0DVWHU
&RQWDLQHU�7UDLOHU�/06���2UEFRPP��XQWHWKHUHG�WUDLOHU�V\VWHP���4XDOFRPP
7UDLOHU75$16��6DYL�:LGH75$.�
&KDVVLV�/06���$PWHFK��+XJKHV��0DUN�,9��HWF���$(,�WDJV

 7UDYHOHU�,QIRUPDWLRQ�6\VWHPV��$GYDQFHG�7UDYHOHU�,QIRUPDWLRQ�6\VWHPV��$7,6�

 )XQFWLRQ�  3URYLGH�UHDO�WLPH�LQIRUPDWLRQ�RQ�KLJKZD\�FRQJHVWLRQ��LQFLGHQWV��FRQVWUXFWLRQ�
DQG�URDG�FORVXUHV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�SURYLGH�GULYHUV�ZLWK�LQIRUPDWLRQ�WR�PDNH�WULS��WLPH��DQG
URXWH�FKRLFHV�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�YDULDEOH�FKDQJHDEOH�PHVVDJH�VLJQV��FORVHG�FLUFXLW�WHOHYLVLRQ
�&&79��YLGHR�VKDULQJ��UDGLR�IUHTXHQF\�SUREHV��KLJKZD\�DGYLVRU\�UDGLR��+$5��
DQG�,QWHUQHW�ZHE�VLWHV���6\VWHPV�RIWHQ�DUH�OLQNHG�WR�RQERDUG�ORFDWLRQ�DQG�PDQ�
DJHPHQW�V\VWHPV�DQG�PRWRU�FDUULHU�URXWLQJ�DQG�GLVSDWFK�V\VWHPV���6\VWHPV�W\SL�
FDOO\�DUH�OLQNHG�WR�WUDIILF�PDQDJHPHQW�V\VWHPV�

 ([DPSOHV�  6PDUW5RXWHV�6PDU7UDYHOHU��%RVWRQ���,����&RUULGRU�&RDOLWLRQ�)OHHW)RUZDUG�
75$16&20�WUDYHO�DGYLVRU\�IRU�1HZ�<RUN�1HZ�-HUVH\�PHWURSROLWDQ�UHJLRQ�
0LQQHDSROLV�6W��3DXO�2ULRQ�3URMHFW�
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 )LJXUH���� ([LVWLQJ�3ULYDWH�6HFWRU�DQG�3XEOLF�6HFWRU�,QIRUPDWLRQ
6\VWHPV�DQG�,76�$SSOLFDWLRQV��FRQWLQXHG�

 7UDIILF�0DQDJHPHQW�6\VWHPV��$GYDQFHG�7UDIILF�0DQDJHPHQW�6\VWHPV��$706��)UHH�
ZD\�7UDIILF�0DQDJHPHQW�6\VWHPV��)706��DQG�7UDIILF�2SHUDWLRQV�&HQWHUV��72&V�

 )XQFWLRQ�  ,PSURYH�WKH�PDQDJHPHQW�DQG�RSHUDWLRQV�RI�WUDIILF�RQ�IUHHZD\V��DUWHULDO�URDG�
ZD\V��DQG�ORFDO�VWUHHWV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�LPSURYH�WKH�IORZ�RI�WUDIILF��UHGXFH�FRQJHVWLRQ��DQG
LPSURYH�WKH�VDIHW\�RI�WKH�URDG�RSHUDWLRQV�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�IORZ�PRQLWRULQJ�GHYLFHV��H�J���YHKLFOH�GHWHFWLRQ�ORRSV��&&79
FDPHUDV���WUDIILF�FRQWURO�GHYLFHV��H�J���WUDIILF�UHVSRQVLYH�DQG�WUDIILF�DGDSWLYH�WUDI�
ILF�VLJQDO�V\VWHPV��UDPS�PHWHUV���DQG�WUDQVSRUWDWLRQ�QHWZRUN�PRGHOV���6\VWHPV
W\SLFDOO\�DUH�OLQNHG�WR�WUDYHOHU�LQIRUPDWLRQ�V\VWHPV�

 ([DPSOHV�  0RQWJRPHU\�&RXQW\��0'�$706��+RXVWRQ�7UDQ6WDU��'HWURLW�$706�$7,6�¥
0LFKLJDQ�,76�&HQWHU��0,76&���2DNODQG�&RXQW\��0,�)$67�75$&��0LOZDXNHH
021,725�)706��0LQQHVRWD�'27�0LQQHDSROLV�6W��3DXO�7UDIILF�0DQDJHPHQW
&HQWHU��0HWURSROLWDQ�0RGHO�'HSOR\PHQW�,QLWLDWLYH��00',��LQWHJUDWHG�WUDIILF
RSHUDWLRQV�DQG�IUHHZD\�PDQDJHPHQW�V\VWHPV�

 5DLOURDG�*UDGH�&URVVLQJ�0DQDJHPHQW�6\VWHPV

 )XQFWLRQ�  0DQDJH�JDWHV�DQG�ZDUQLQJ�V\VWHPV�DW�KLJKZD\�DW�JUDGH�UDLO�FURVVLQJV�WR
LPSURYH�VDIHW\�DQG�UHGXFH�GHOD\V�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�SURYLGH�QRWLFH�WR�GULYHUV�ZKHQ�D�WUDLQ�LV�DSSURDFKLQJ
DQG�HDUO\�ZDUQLQJ�WR�ORFRPRWLYH�HQJLQHHUV�ZKHQ�YHKLFOHV�DUH�EORFNLQJ�D�FURVVLQJ�

 7HFKQRORJ\�  7KH�V\VWHPV�LQWHJUDWH�LQIRUPDWLRQ�IURP�UDGDU��VRXQG�GHWHFWRUV��WUDIILF�GHWHFWRU
ORRSV��G\QDPLF�PHVVDJH�VLJQV��DQG�UDLOURDG�VLJQDO�FRQWURO�V\VWHPV���7KH�V\VWHPV
W\SLFDOO\�DUH�OLQNHG�WR�UDLO�DQG�KLJKZD\�WUDIILF�RSHUDWLRQV�FHQWHUV��DQG�FDQ�EH
OLQNHG�WR�RQERDUG�QDYLJDWLRQ�V\VWHPV�

 ([DPSOHV�  &RQQHFWLFXW�'27�$PWUDN�IRXU�TXDGUDQW�JDWH�V\VWHP��6DQ�$QWRQLR�$:$5'�
/RQJ�,VODQG�5DLOURDG��1<��0LQQHVRWD�'27��,OOLQRLV�'27�
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 )LJXUH���� ([LVWLQJ�3ULYDWH�6HFWRU�DQG�3XEOLF�6HFWRU�,QIRUPDWLRQ
6\VWHPV�DQG�,76�$SSOLFDWLRQV��FRQWLQXHG�

 ,QFLGHQW�0DQDJHPHQW�6\VWHPV

 )XQFWLRQ�  (QDEOH�WUDQVSRUWDWLRQ�DQG�VDIHW\�RIILFLDOV�WR�TXLFNO\�DQG�DFFXUDWHO\�LGHQWLI\�D
YDULHW\�RI�LQFLGHQWV�DQG�LPSOHPHQW�D�VHW�RI�DFWLRQV�WR�UHGXFH�WKH�LPSDFW�RI�LQFL�
GHQWV�RQ�WUDIILF�IORZV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�LPSURYH�LQFLGHQW�GHWHFWLRQ��UHVSRQVH��DQG�FOHDUDQFH�DQG
WR�VSUHDG�LQIRUPDWLRQ�DERXW�DQ�LQFLGHQW�WR�HQFRXUDJH�GULYHUV�WR�VHHN�DOWHUQDWH
URXWHV�DQG�UHGXFH�WKH�WUDIILF�EXLOGLQJ�LQ�WKH�TXHXH�

 7HFKQRORJ\�  7KH�V\VWHPV�YDU\�LQ�VRSKLVWLFDWLRQ�DQG�PD\�HPSOR\�DXWRPDWLF�GHWHFWRUV��&&79�
+$5��YDULDEOH�PHVVDJH�VLJQV��FRPSXWHU�DLGHG�HPHUJHQF\�GLVSDWFKLQJ��DV�ZHOO�DV
VSHFLDO�VHUYLFH�SDWUROV�DQG�FHOOXODU�SKRQHV�DQG�URDGVLGH�FDOOER[HV���7KH�1HZ�<RUN
&LW\�DQG�+RXVWRQ�V\VWHPV�XVH�YHKLFOHV�HTXLSSHG�ZLWK�5),'�WUDQVSRQGHUV��IRU
HOHFWURQLF�WROO�FROOHFWLRQ��DV�SUREHV�WR�PHDVXUH�WKH�IORZ�RI�WUDIILF�DQG�LGHQWLI\�FRQ�
JHVWLRQ�FDXVHG�E\�LQFLGHQWV�

 ([DPSOHV�  (DUOLHVW�LQFLGHQW�PDQDJHPHQW�SURJUDPV�ZHUH�LQ�PDMRU�FLWLHV�VXFK�DV�/RV�$QJHOHV
DQG�&KLFDJR���7RGD\��DW�OHDVW����VWDWHV�DQG����PHWURSROLWDQ�DUHDV�KDYH�LQFLGHQW
PDQDJHPHQW�SURJUDPV���7KHVH�V\VWHPV�RIWHQ�DUH�OLQNHG�WR�$706�$7,6�

 +D]DUGRXV�0DWHULDOV��+D]PDW��5HVSRQVH�6\VWHPV

 )XQFWLRQ�  3URYLGH�LQIRUPDWLRQ�WR�HPHUJHQF\�UHVSRQVH�SHUVRQQHO�DW�WKH�VFHQH�RI�DQ�DFFLGHQW
DERXW�WKH�FRQWHQWV�RI�D�KD]PDW�ORDG�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�LPSURYH�LQFLGHQW�UHVSRQVH�IRU�KD]DUGRXV�PDWHULDOV�DQG
UHGXFH�WKH�LPSDFW�RI�LQFLGHQWV�LQYROYLQJ�KD]DUGRXV�PDWHULDOV�RQ�WUDIILF�IORZ�DQG
VDIH�RSHUDWLQJ�FRQGLWLRQV�

 7HFKQRORJ\�  7KH�V\VWHPV�LQFOXGH�LQIRUPDWLRQ�V\VWHPV�DQG�FRPPXQLFDWLRQV�OLQNDJHV��$(,�
DXWRPDWLF�YHKLFOH�ORFDWLRQ��DXWRPDWHG�URXWH�JXLGDQFH��DQG�PD\GD\�VLJQDOLQJ�

 ([DPSOHV�  2SHUDWLRQ�5HVSRQG��7UDQ]LW�;SUHVV��$/.�$VVRFLDWHV�3&�+D]5RXWH�
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 )LJXUH���� ([LVWLQJ�3ULYDWH�6HFWRU�DQG�3XEOLF�6HFWRU�,QIRUPDWLRQ
6\VWHPV�DQG�,76�$SSOLFDWLRQV��FRQWLQXHG�

 (OHFWURQLF�7ROO�&ROOHFWLRQ�6\VWHPV

 )XQFWLRQ�  (QDEOH�WKH�HOHFWURQLF�SD\PHQW�RI�KLJKZD\��EULGJH��DQG�WXQQHO�WROOV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�H[SHGLWH�WKURXJKSXW��PLQLPL]H�TXHXLQJ�DQG�GHOD\V�
LPSURYH�WUDYHO�WLPH�DQG�IXHO�FRQVXPSWLRQ��DQG�UHGXFH�FRQJHVWLRQ�DQG�WKH�ULVN�RI
DFFLGHQWV�DW�WROO�EDUULHUV�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�5),'�WUDQVSRQGHUV�DQG�WUDQVDFWLRQ�SURFHVVLQJ�VRIWZDUH�

 ([DPSOHV�  0HWURSROLWDQ�1HZ�<RUN��1HZ�-HUVH\��DQG�3HQQV\OYDQLD�(=�3DVV��2NODKRPD
3LNH3DVV��0DVVDFKXVHWWV�7XUQSLNH�)$67�/$1(��)ORULGD�7XUQSLNH�6XQ3DVV��,OOLQRLV
7UL�6WDWH�7ROOZD\��'DOODV�1RUWK�7ROOZD\��1HZ�2UOHDQV�&UHVFHQW�&LW\�&RQQHFWLRQ
DQG�/DNH�3RQWFKDUWUDLQ�&DXVHZD\��SULYDWH�WROO�URDGV�LQ�2UDQJH�&RXQW\�
&DOLIRUQLD�

 :HLJK�6WDWLRQ�&OHDUDQFH�6\VWHPV

 )XQFWLRQ�  (QDEOH�FRPPHUFLDO�YHKLFOHV�WR�DYRLG�VWRSV�DW�ZHLJK�VWDWLRQV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�LQFUHDVH�WKURXJKSXW��PLQLPL]H�TXHXLQJ�DQG�GHOD\V��IRFXV
HQIRUFHPHQW�UHVRXUFHV�RQ�QRQFRPSOLDQW�PRWRU�FDUULHUV��DQG�UHGXFH�VDIHW\�KD]�
DUGV�DVVRFLDWHG�ZLWK�TXHXLQJ�DQG�WUXFNV�HQWHULQJ�DQG�H[LWLQJ�ZHLJK�VWDWLRQV�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�ZHLJK�LQ�PRWLRQ��:,0��V\VWHPV��GHGLFDWHG�VKRUW�UDQJH�FRPPX�
QLFDWLRQV��'65&���RQERDUG�RU�URDGVLGH�HOHFWURQLF�GLVSOD\V�DQG�RU�2&5��DQG
ORFDOO\�PDLQWDLQHG�RU�QHWZRUNHG�LQIRUPDWLRQ�GDWDEDVHV���:,0�V\VWHPV�PD\
ZHLJK�YHKLFOHV�WUDYHOLQJ�DW�KLJK�VSHHGV��LQVWDOODWLRQ�RQ�WKH�PDLQOLQH�RI�WKH
KLJKZD\��RU�ORZ�VSHHGV��LQVWDOODWLRQ�RQ�WKH�DSSURDFK�UDPS�WR�WKH�IDFLOLW\��

 ([DPSOHV�  $GYDQWDJH�&92��IRUPHUO\��$GYDQWDJH�,������+(/3��,QF��3UH3DVV��2UHJRQ�*UHHQ
/LJKW��0XOWL�MXULVGLFWLRQDO�$XWRPDWHG�3UHFOHDUDQFH�6\VWHP��0$36���$9,21
6\VWHP��2QWDULR��&DQDGD�
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 )LJXUH���� ([LVWLQJ�3ULYDWH�6HFWRU�DQG�3XEOLF�6HFWRU�,QIRUPDWLRQ
6\VWHPV�DQG�,76�$SSOLFDWLRQV��FRQWLQXHG�

 2YHUVL]H�2YHUZHLJKW�3HUPLWWLQJ�6\VWHPV

 )XQFWLRQ�  $XWRPDWH�WKH�ILOLQJ��UHYLHZ��SD\PHQW��DQG�LVVXDQFH�RI�VWDWH�DQG�ORFDO�JRYHUQ�
PHQW�SHUPLWV�WR�PRWRU�FDUULHUV�WR�KDXO�RYHUVL]H�RU�RYHUZHLJKW��26�2:��ORDGV
RQ�KLJKZD\V�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�IDFLOLWDWH�DQG�H[SHGLWH�WKH�SURFHVVLQJ�RI�26�2:�SHU�
PLWV�LVVXHG�E\�VWDWH�RIILFLDOV�WR�PRWRU�FDUULHUV�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�HOHFWURQLF�GDWD�LQWHUFKDQJH��(',��DQG�RU�,QWHUQHW�FRPPXQL�
FDWLRQV��WUDQVDFWLRQ�SURFHVVLQJ�VRIWZDUH��DQG�VRPHWLPHV�*,6�DQG�DXWRPDWHG
URXWLQJ�FDSDELOLWLHV���7KH�V\VWHPV�RIWHQ�DUH�OLQNHG�WR�EULGJH�ORDG�UDWLQJ�V\VWHPV�

 ([DPSOHV�  &DPEULGJH�6\VWHPDWLFV��,QF���*HRSDN��$PHULFDQ�0DQDJHPHQW�6\VWHPV��DQG
.30*�

 6DIHW\�$VVXUDQFH�6\VWHPV

 )XQFWLRQ�  3URYLGH�LQIRUPDWLRQ�RQ�WKH�VDIHW\�KLVWRU\�DQG�SHUIRUPDQFH�RI�PRWRU�FDUULHUV
DQG�GULYHUV�

 3XUSRVH�  7KH�V\VWHPV�DUH�XVHG�WR�VHOHFW�YHKLFOHV�DQG�GULYHUV�IRU�LQVSHFWLRQV�ZLWK�WKH�UHVXOW
WKDW�UHVRXUFHV�DUH�IRFXVHG�RQ�KLJK�ULVN�FDUULHUV�DQG�GULYHUV��DQG�WR�HQKDQFH
HQIRUFHPHQW’V�DELOLW\�WR�PRQLWRU�WKH�HQ�URXWH�VDIHW\�VWDWXV�RI�WKH�YHKLFOH�DQG�GULYHU�

 7HFKQRORJ\�  7KH�V\VWHPV�XVH�LQIRUPDWLRQ�PDQDJHPHQW�DQG�FRPPXQLFDWLRQV�WHFKQRORJLHV�
7KH�V\VWHPV�PD\�EH�OLQNHG�WR�ZHLJK�VWDWLRQ�FOHDUDQFH�V\VWHPV�

 ([DPSOHV�  8�6��'27�LQIRUPDWLRQ�V\VWHPV�6$)(5��6DIHW\�DQG�)LWQHVV�(OHFWURQLF�5HFRUGV��
0&0,6��0RWRU�&DUULHU�0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP���DQG�&'/,6��&RPPHUFLDO
'ULYHU�/LFHQVH�,QIRUPDWLRQ�6\VWHP���DQG�$63(1�VRIWZDUH�SURJUDP�IRU�DXWR�
PDWHG�VDIHW\�LQVSHFWLRQV�

 $�VROXWLRQ�WR�PDQDJLQJ�LQFUHDVLQJ� LQWHUPRGDO�IUHLJKW�YROXPHV�WKURXJK�FRQJHVWHG�SRUWV�
UDLO�WHUPLQDOV��DQG�WUDQVSRUWDWLRQ�FRUULGRUV�OLHV�LQ�OLQNLQJ�WKHVH�V\VWHPV�VR�WKDW�SXEOLF�DQG
SULYDWH� RSHUDWRUV� FDQ� VKDUH� LQIRUPDWLRQ� WR� RSWLPL]H� IORZV� DQG� EHWWHU� XWLOL]H� HTXLSPHQW
DQG�IDFLOLWLHV���7KH�IORZ�RI�DFFXUDWH�DQG�WLPHO\�LQIRUPDWLRQ�WKURXJK�WKH�LQWHUPRGDO�V\VWHP
LV� MXVW�DV� LPSRUWDQW�WRGD\�DV�WKH�PRYHPHQW�RI�IUHLJKW�� � ,W�SURYLGHV� WKH�WKUHDG� WKDW�ELQGV
LQGLYLGXDO�RSHUDWLRQV�LQWR�DQ�LQWHUPRGDO�V\VWHP�
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$FFHVV�WR�DQG�IURP�SRUWV�DQG�WHUPLQDOV�FRXOG�EH�LPSURYHG�E\�OLQNLQJ�GLIIHUHQW�SXEOLF�DQG
SULYDWH�V\VWHPV��DV�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�H[DPSOHV�

• 7HUPLQDO�RXWERXQG�IORZ�PDQDJHPHQW�¥�7UDIILF� VLJQDOV�RQ� WHUPLQDO�HJUHVV� URDGV�FDQ
FDXVH� FRQJHVWLRQ�� TXHXLQJ�� DQG� GHOD\V� IRU� WUXFNV�PRYLQJ� IURP� WHUPLQDOV�� � 7HUPLQDO
JDWH�FOHDUDQFH�V\VWHPV�FRXOG�EH�OLQNHG�ZLWK�WKH�FRPSXWHU�FRQWUROOHG�WUDIILF�VLJQDO�V\V�
WHPV� WKDW�DUH�SDUW�RI� UHJLRQDO�DQG�FRUULGRU� WUDIILF�PDQDJHPHQW� V\VWHPV�� � ,QIRUPDWLRQ
DERXW�WKH�QXPEHU�RI�WUXFNV�EHLQJ�GLVSDWFKHG�E\�WKH�WHUPLQDO�ZRXOG�EH�UHOD\HG�WR�WKH
WUDIILF�PDQDJHPHQW�V\VWHP���:LWK�WKLV�LQIRUPDWLRQ��WUDIILF�RSHUDWRUV�FRXOG�V\QFKURQL]H
WUDIILF�VLJQDOV�WR�DQWLFLSDWH�RU�UHVSRQG�WR�FKDQJHV�LQ�WKH�IORZ�RI�LQWHUPRGDO�WUXFN�WUDIILF�

• 7HUPLQDO� LQERXQG�IORZ�PDQDJHPHQW�¥�+HDY\� LQERXQG�WUXFN� WUDIILF�DW� WHUPLQDOV�FDQ
H[FHHG�WKH�SURFHVVLQJ�FDSDFLW\�RI�WHUPLQDO�JDWHV��UHVXOWLQJ�LQ�TXHXHV�DQG�FRVWO\�GHOD\V�
,QIRUPDWLRQ�IURP�HOHFWURQLF�WROO�FROOHFWLRQ�DQG�ZHLJK�VWDWLRQ�FOHDUDQFH�V\VWHPV��ZKLFK
LGHQWLI\�DQG� ORFDWH� WUXFNV��FRXOG�EH� OLQNHG� WR� WHUPLQDO�JDWH� FOHDUDQFH� V\VWHPV� WR�SUR�
YLGH� WHUPLQDO�RSHUDWRUV�ZLWK�D� UHDO�WLPH�VQDSVKRW�RI� LQERXQG� WUDIILF� IORZV�� �:LWK� WKH
LQIRUPDWLRQ�� WHUPLQDO�RSHUDWRUV� FRXOG�ZRUN�ZLWK�PRWRU� FDUULHU� GLVSDWFKHUV� WR� VSUHDG
RXW� DUULYDOV� DQG� PLQLPL]H� SHDNLQJ�� � 5HVFKHGXOLQJ� DV� OLWWOH� DV� ��� WR� ��� SHUFHQW� RI
DUULYLQJ�WUXFNV�FDQ�VLJQLILFDQWO\�UHGXFH�WKH�WRWDO�WLPH�ORVW�LQ�JDWH�TXHXHV�

• 7UXFN�VDIHW\�DQG�ZHLJKW�VFUHHQLQJ�¥�:HLJK�VWDWLRQ�FKHFNV�DQG� URDGVLGH� LQVSHFWLRQV�
HVSHFLDOO\�ZKHQ� WKHUH� LV� FRQJHVWLRQ�� FUHDWH� D�EXUGHQ� IRU� FRPSOLDQW�PRWRU� FDUULHUV�E\
FUHDWLQJ� DGGLWLRQDO� GHOD\V�� � 7HUPLQDO� JDWH� FOHDUDQFH� V\VWHPV� FRXOG�EH� OLQNHG� WR� VWDWH
PRWRU� FDUULHU� VDIHW\� V\VWHPV� WR� SURYLGH� GULYHUV� DQG� WHUPLQDO� RSHUDWRUV� ZLWK� D� SUH�
WUDYHO�FKHFN�RI�WKH�UHJXODWRU\�VWDWXV�RI�WKH�GULYHU��YHKLFOH��DQG�PRWRU�FDUULHU�ILUP���:LWK
WKLV�LQIRUPDWLRQ��SUREOHPV�ZLWK�FUHGHQWLDOV�DQG�HTXLSPHQW�FRXOG�EH�DGGUHVVHG�EHIRUH
D�GULYHU�OHDYHV��UHGXFLQJ�WKH�OLNHOLKRRG�RI�GHOD\V�IURP�LQVSHFWLRQ�HQ�URXWH�

6HFWLRQ�����RXWOLQHV� WKHVH�DQG�ILYH�DGGLWLRQDO�FRQFHSWV� IRU� OLQNLQJ�SULYDWH� VHFWRU� V\VWHPV
ZLWK�SXEOLF�VHFWRU�V\VWHPV���(DFK�FRQFHSW�ZRXOG�JLYH�RSHUDWRUV�JUHDWHU�FRQWURO�DQG�IOH[L�
ELOLW\� LQ�PDQDJLQJ� WKHLU� RSHUDWLRQV� DQG�KHOS� LQWHJUDWH� RSHUDWLRQV� DFURVV� WKH� LQWHUPRGDO
IUHLJKW�V\VWHP���6DIHW\�DQG�SURGXFWLYLW\�EHQHILWV�DOVR�ZRXOG�DFFUXH�DFURVV�WKH�ERDUG�

n ��� &KDOOHQJHV

7KH� DSSOLFDWLRQ� RI� WKHVH� W\SHV� RI� VROXWLRQV� DFURVV� WKH� LQWHUPRGDO� LQGXVWU\�� HVSHFLDOO\
EHWZHHQ�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV��KDV�EHHQ�XQHYHQ�DQG�LQFRQVLVWHQW�WR�GDWH���7KHUH
DUH�FKDOOHQJHV�DW�WKUHH�OHYHOV�¥�EXVLQHVV�VWUDWHJ\��LQIRUPDWLRQ�WHFKQRORJ\��DQG�LQWHUPRGDO
RSHUDWLRQV�¥�DV�LOOXVWUDWHG�LQ�)LJXUH�����
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)LJXUH���� ,QWHUPRGDO�,PSHGLPHQWV

,QWHUPRGDO�2SHUDWLRQV

,QIRUPDWLRQ�7HFKQRORJ\

%XVLQHVV�6WUDWHJ\

6KLSPHQW�
,QIRUPDWLRQ

&RQJHVWHG�JDWHV��DFFHVV�
URDGV��DQG�WHUPLQDOV

,QFRQVLVWHQW�
VWDQGDUGV�DQG�KLJK�
LQYHVWPHQW�ULVN

�,VODQGV�RI�LQIRUPDWLRQ

*DSV�LQ�HQG�WR�HQG
VKLSPHQW�YLVLELOLW\�DQG

FRQWURO

/DFN�RI�LQ�WUDQVLW�
GUD\�YLVLELOLW\

5RXWH�)OHHW7HUPLQDO�*DWH

'DWD�([FKDQJH 7HFKQRORJ\

&RPSOH[�DQG�
IUDJPHQWHG

,QGXVWU\

%XVLQHVV�6WUDWHJ\�&KDOOHQJHV

7KHUH�DUH�IHZ�IRUXPV�LQ�ZKLFK�WR�GHYHORS�D�FRQVHQVXV�IRU�VROXWLRQV�DQG�FDWDO\]H�DFWLRQ�
7KH�LQWHUPRGDO�LQGXVWU\�LV�E\�LWV�QDWXUH�IUDJPHQWHG��FRPSOH[��DQG�KLJKO\�FRPSHWLWLYH���,W
GHSHQGV�XSRQ�WKH�FRRSHUDWLRQ�RI�D�ODUJH�QXPEHU�RI�ZLGHO\�GLYHUVH�VWDNHKROGHUV�ZRUNLQJ
LQ� GLIIHUHQW� PRGHV�� GLIIHUHQW� UHJLRQV�� DQG� GLIIHUHQW� FRXQWULHV�� � (DFK� JURXS� KDV� LWV� RZQ
XQLTXH� EXVLQHVV� SKLORVRSK\�� FXOWXUH�� DQG� KLVWRULF� EDVLV� RI� RSHUDWLRQ�� � 7KH� UHODWLRQVKLSV
DPRQJ�WKHP�DUH�VKLIWLQJ�FRQVWDQWO\��DV�DUH�WKHLU�UROHV�DQG�UHVSRQVLELOLWLHV�

7KH�ULVN�LQ�WKLV�HQYLURQPHQW�LV�WKDW�WKH�LQWHUPRGDO�LQGXVWU\��ZKLFK�KDV�EHHQ�VORZ�WR�OLQN
V\VWHPV�DFURVV�SULYDWH�VHFWRU�RSHUDWLRQV��ZLOO�EH�HTXDOO\�VORZ�WR�PDNH� WKH�EXVLQHVV�FDVH
IRU�OLQNLQJ�V\VWHPV�EHWZHHQ�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV���,I�WKLV�KDSSHQV��WKH�LQWHUPR�
GDO� LQGXVWU\� ZLOO� KDYH� QR� FRQVHQVXV� DQG� OLWWOH� PRPHQWXP� IRU� DGGUHVVLQJ� FRQJHVWLRQ
SUREOHPV���0RUH�LPSRUWDQW��LW�ZLOO�KDYH�OLWWOH�LQIOXHQFH�RQ�IHGHUDO��VWDWH��DQG�ORFDO�LQYHVW�
PHQW� GHFLVLRQV� DGGUHVVLQJ� FRQJHVWLRQ� DQG� IUHLJKW�PRYHPHQW�� � 7KH� SULFH� RI� LQWHUPRGDO
VHUYLFH�ZLOO�VSLUDO��UHOLDELOLW\�ZLOO�GURS��DQG�WKH�QDWLRQ�ZLOO�EH�VORZ�WR�UHDOL]H�WKH�HFRQRPLF
DQG�VHFXULW\�EHQHILWV�RI�D�PRUH�FRVW�HIIHFWLYH�DQG�HIILFLHQW�LQWHUPRGDO�IUHLJKW�V\VWHP�
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,QIRUPDWLRQ�7HFKQRORJ\�&KDOOHQJHV

6HFRQG��WKH�LQWHUPRGDO�LQGXVWU\�ODFNV�D�KLJK�OHYHO�LQIRUPDWLRQ�V\VWHP�DUFKLWHFWXUH�IRU�WKH
LQWHUPRGDO� IUHLJKW� V\VWHP�� � 'HYHORSPHQW� RI� DQ� DUFKLWHFWXUH� DQG� GDWD� LQWHUFKDQJH� VWDQ�
GDUGV�WKDW�GHILQH�KRZ�DQG�ZLWK�ZKRP�LQIRUPDWLRQ�LV�VKDUHG�LV�KHOG�EDFN�E\�FRPSHWLWLYH
SUHVVXUHV��XQFHUWDLQW\�DERXW�WHFKQRORJ\��DQG�WKH�VKHHU�FRPSOH[LW\�RI�WKH�LQGXVWU\���$�IHZ
RI� WKH� ODUJHVW� LQWHUPRGDO� FDUULHUV�KDYH� LQWHJUDWHG� VKLSPHQW� LQIRUPDWLRQ� DQG� DVVHW�PDQ�
DJHPHQW�V\VWHPV�DFURVV�PRGHV��EXW�PRVW�SULYDWH�DQG�SXEOLF�VHFWRU�LQWHUPRGDO�RSHUDWLRQV
KDYH�LPSOHPHQWHG�V\VWHPV�RQO\�ZLWKLQ�D�VLQJOH�PRGH�RU�ILUP���0RUHRYHU��WKH�LQGXVWU\�DV
D�ZKROH�KDV�EHHQ�VORZ�WR�HYROYH�DQG�DGRSW�LQIRUPDWLRQ�H[FKDQJH�VWDQGDUGV�WKDW�PHHW�LWV
QHHGV�� �7KH� LQGXVWU\�KDV�UHOLHG�RQ�D�SDWFKZRUN�RI� VWDQGDUGV� LPSRVHG��RIWHQ�DG�KRF��E\
VKLSSHUV��EURNHUV��LQGLYLGXDO�FDUULHUV��&XVWRPV��HWF���7KH�UHVXOW�LV�LVODQGV�RI�LQIRUPDWLRQ�

7KH� ULVN� IRU� WKH� LQWHUPRGDO� LQGXVWU\� LV� WKDW� WKLV� SDWFKZRUN� RI� VWDQGDUGV� ZLOO� VORZ� WKH
DGRSWLRQ�RI�WKH�VKLSPHQW�LQIRUPDWLRQ�DQG�DVVHW�PDQDJHPHQW�V\VWHPV�WKDW�DUH�QHHGHG�WR
DGGUHVV� FDSDFLW\� DQG� FRQJHVWLRQ� SUREOHPV�� � ,QIRUPDWLRQ� WHFKQRORJ\�ZLOO� WUDQVIRUP� WKH
LQWHUPRGDO�LQGXVWU\�DV�LW�KDV�RWKHU�VHFWRUV�RI�WKH�HFRQRP\��EXW�WKH�LQWHUPRGDO�LQGXVWU\�LV
DW�ULVN�RI�ODJJLQJ�EHKLQG�WKH�UHVW�RI�WKH�HFRQRP\���6WDQGDUGV��ZLWK�WKH�IOH[LELOLW\�WR�HYROYH
RYHU�WLPH��FDQ�UHGXFH�WKH�ULVN�RI�LQYHVWLQJ�LQ�QHZ�WHFKQRORJ\�DQG�VSHHG�WKH�GHYHORSPHQW
RI�LQWHJUDWHG�VXSSO\�FKDLQ�PDQDJHPHQW�V\VWHPV�

7KH� LQWHUPRGDO� LQGXVWU\��ZKLFK� LV� GHSHQGHQW� RQ� VPDOO� DV�ZHOO� DV� ODUJH� RSHUDWRUV�� QHHGV� D
PLQLPXP�OHYHO�RI�LQWHURSHUDELOLW\�DQG�KDUPRQL]DWLRQ�RI�EXVLQHVV�SUDFWLFHV�DFURVV�WKH�LQGXVWU\
WR� LPSURYH� UHOLDELOLW\� DQG� RYHUDOO� SHUIRUPDQFH�� � :LWKRXW� VWDQGDUGV�� LQWHURSHUDELOLW\�� DQG
KDUPRQL]DWLRQ�� DGRSWLRQ� DQG� LPSOHPHQWDWLRQ� RI� LQIRUPDWLRQ� WHFKQRORJ\� DQG� LQWHOOLJHQW
WUDQVSRUWDWLRQ�V\VWHPV�ZLOO�EH�XQHYHQ�DFURVV�SRUW��WHUPLQDO��FDUULHU��DQG�PHWURSROLWDQ�WUDIILF
PDQDJHPHQW�V\VWHPV�

,QWHUPRGDO�2SHUDWLRQV�&KDOOHQJHV

)LQDOO\��WKHUH�LV�OLWWOH�V\VWHPDWLF�FRRSHUDWLRQ�DPRQJ�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV�WR�OHY�
HUDJH�WKHLU�FRPSOHPHQWDU\�LQYHVWPHQWV�LQ�IUHLJKW�DQG�WUDIILF�PDQDJHPHQW�V\VWHPV���%RWK
KDYH� VLPLODU� QHHGV�� � WR� UHGXFH� FRQJHVWLRQ� DW� WUDQVSRUWDWLRQ� QRGHV�� WR� VPRRWK� WKH� IORZV
DORQJ�WUDQVSRUWDWLRQ�OLQNV��DQG�WR�HQVXUH�VDIH��VHFXUH��DQG�FRVW�HIIHFWLYH�WULSV�� �+RZHYHU�
WKH�SXEOLF�DQG�SULYDWH�VHFWRUV�KDYH�GLIIHUHQW�PDQGDWHV��GLIIHUHQW�ZRUN�VW\OHV��DQG�GLIIHUHQW
LQYHVWPHQW�WLPHIUDPHV�� �:HOO�GHILQHG�FXVWRPHU�QHHGV�DQG�VWRFNKROGHU�SUHVVXUH�WR�VKRZ
UHWXUQV�RQ�LQYHVWPHQW�GULYH�WKH�SULYDWH�VHFWRU���%URDGO\�GHILQHG�SXEOLF�QHHGV�DQG�SROLWLFDO
SUHVVXUH�IRU�DFFRXQWDELOLW\�GULYH�WKH�SXEOLF�VHFWRU�

7KHUH�LV�D�KLJK�ULVN�LQ�GHDOLQJ�ZLWK�FDSDFLW\�DQG�FRQJHVWLRQ�LVVXHV�RI�PLVFRPPXQLFDWLRQ
RI�QHHGV��GXSOLFDWLRQ�RI�HIIRUW��DQG�XQSURGXFWLYH� LQYHVWPHQW�� �7KHVH�FKDOOHQJHV�PXVW�EH
DGGUHVVHG�WR�UHDOL]H�QDWLRQDO�DQG�LQGXVWU\�JRDOV���7KH�FRVWV�RI�MXVW�PXGGOLQJ�WKURXJK�DUH
KLJK���7KH�FKDOOHQJH�LV�WR�EULQJ�WKH�GLYHUVH�LQGXVWU\�DQG�JRYHUQPHQW�SDUWLHV�WRJHWKHU�
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��� 7KH�2SSRUWXQLW\

7KH�8�6��'27�KDV�DQ�RSSRUWXQLW\�WR�DFW�DV�D�FRQYHQHU�DQG�FDWDO\VW� WR�IRFXV��FRRUGLQDWH�
DQG�DFFHOHUDWH�WKH�DSSOLFDWLRQ�RI�,76�WHFKQRORJ\�E\�WKH�LQWHUPRGDO�LQGXVWU\�DQG�VWDWH�DQG
ORFDO� WUDQVSRUWDWLRQ� DJHQFLHV�� � 7KH� LQWHUPRGDO� LQGXVWU\� LV� GULYHQ� E\� WKH� SULYDWH� VHFWRU�
7KH�SXEOLF�VHFWRU�FDQQRW�GHVLJQ�DQG�GHOLYHU�QHZ�LQWHUPRGDO�VHUYLFHV��QRU�VKRXOG�LW�IRUFH
LQIRUPDWLRQ� V\VWHPV� XSRQ� WKH�PDUNHWSODFH�� � +RZHYHU�� WKH� 8�6�� '27� FDQ� EULQJ� SDUWLHV
WRJHWKHU�� IRFXV� DWWHQWLRQ� RQ� LVVXHV� DQG� RSSRUWXQLWLHV�� SURYLGH� VHHG� PRQH\� WR� OHYHUDJH
SULYDWH� LQYHVWPHQW� DQG� WHVW� DSSOLFDWLRQV�� DQG� XQGHUZULWH� VWDQGDUGV� GHYHORSPHQW� WR
GHWHUPLQH�LQGXVWU\�DQG�XVHU�FRQVHQVXV�

7KH� IHGHUDO� JRYHUQPHQW� KDV� D� FRPSHOOLQJ� LQWHUHVW� LQ� WKH� VDIHW\�� UHOLDELOLW\�� DQG� UHVSRQ�
VLYHQHVV�RI�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP�DQG�LWV�DELOLW\�WR�FRQWULEXWH�WR�WKH�QDWLRQ’V�HFR�
QRPLF� JURZWK� DQG�QDWLRQDO� VHFXULW\�� � ,W� DOVR�KDV� D� FRPSHOOLQJ� LQWHUHVW� LQ�ZRUNLQJ�ZLWK
VWDWHV��PHWURSROLWDQ�SODQQLQJ�RUJDQL]DWLRQV� �032V���DQG�SRUW�DXWKRULWLHV� WR� UHGXFH� FRQ�
JHVWLRQ�DQG�DLU�SROOXWLRQ�

7KH�FDVH�IRU�8�6��'27�DFWLRQ�KDV�EHHQ�PDGH�FOHDU�WKURXJK�OHJLVODWLRQ�DQG�WKH�8�6��'27’V
RXWUHDFK� HIIRUWV�� VWXGLHV�� DQG� SURJUDP� LQLWLDWLYHV�� � 7KHVH� DFWLYLWLHV�� VXPPDUL]HG� LQ
)LJXUH������ KDYH� LGHQWLILHG� LQWHUPRGDO� IUHLJKW� QHHGV� DQG� H[SORUHG� WKH� DSSOLFDWLRQ� RI
DGYDQFHG�LQIRUPDWLRQ�WHFKQRORJ\�DQG�,76�WR�WKHVH�QHHGV�

$W�WKH�SROLF\�DQG�EXVLQHVV�VWUDWHJ\�OHYHO��WKH�8�6��'27’V�LQWHUHVW�LQ�LQWHUPRGDO�IUHLJKW�ZDV
VSHOOHG� RXW� LQ� WKH� ,QWHUPRGDO� 6XUIDFH� 7UDQVSRUWDWLRQ� (IILFLHQF\� $FW� RI� ����� �,67($��
,67($�PDQGDWHG�FRQVLGHUDWLRQ�RI�IUHLJKW�QHHGV�DQG�VWURQJHU�OLQNDJH�EHWZHHQ�WUDQVSRUWD�
WLRQ� LQYHVWPHQW� DQG�HFRQRPLF�GHYHORSPHQW�� � ,W� IRFXVHG� DWWHQWLRQ� RQ� LQWHUPRGDO� IUHLJKW
LQIUDVWUXFWXUH�� LPSHGLPHQWV�� DQG�DFWLRQV�� HVWDEOLVKHG� WKH�2IILFH�RI� ,QWHUPRGDOLVP� LQ� WKH
2IILFH�RI�WKH�6HFUHWDU\�DW�WKH�8�6��'27��DQG�FDOOHG�IRU�WKH�HVWDEOLVKPHQW�RI�,76�$PHULFD�
7KH�1DWLRQDO�&RPPLVVLRQ�RQ� ,QWHUPRGDO�)UHLJKW�7UDQVSRUWDWLRQ�� FUHDWHG�E\� ,67($�� UHF�
RPPHQGHG�PDNLQJ�HIILFLHQW�LQWHUPRGDO�WUDQVSRUWDWLRQ�D�PDMRU�JRDO�RI�IHGHUDO�WUDQVSRUWD�
WLRQ� SROLF\�� LQFUHDVLQJ� LQYHVWPHQW� LQ� LQWHUPRGDO� WUDQVSRUWDWLRQ�� DQG� UHVWUXFWXULQJ
JRYHUQPHQW� LQVWLWXWLRQV� WR�VXSSRUW� LQWHUPRGDO� WUDQVSRUWDWLRQ�� � ,Q� WKH� UHDXWKRUL]DWLRQ�RI
,67($� WKURXJK� WKH�7UDQVSRUWDWLRQ�(TXLW\�$FW� IRU� WKH� ��VW�&HQWXU\� �7($������ HQDFWHG� LQ
������&RQJUHVV� IRUFHIXOO\� UHVWDWHG� WKH� QHHG� IRU� SXEOLF� WUDQVSRUWDWLRQ� SROLF\� DQG� LQYHVW�
PHQW�GHFLVLRQV�WR�FRQVLGHU� IUHLJKW� WUDQVSRUWDWLRQ�QHHGV�� �7KLV� WKHPH�KDV�EHHQ�HFKRHG�LQ
WKH�8�6�� '27’V� RXWUHDFK�PHHWLQJV�� LQFOXGLQJ� LWV�PRVW� UHFHQW� FRQIHUHQFH� RQ� WKH�0DULQH
7UDQVSRUWDWLRQ�6\VWHP��076��

$W� WKH� LQIRUPDWLRQ� WHFKQRORJ\� OHYHO�� WKH� 8�6�� '27’V� LQWHUHVW� LQ� LQWHUPRGDO� IUHLJKW�ZDV
PRVW� FOHDUO\� HQXQFLDWHG� DW� WKH� '27’V� -XQH� ����� ZRUNVKRS� LQ� 5HVWRQ�� 9LUJLQLD� RQ� WKH
IXWXUH�RI�LQWHUPRGDO�IUHLJKW�LGHQWLILFDWLRQ�WHFKQRORJ\���3DUWLFLSDQWV�LQ�WKH�ZRUNVKRS�PDGH
FOHDU�WKDW�WKHUH�ZDV�VWURQJ�LQWHUHVW�RQ�WKH�SDUW�RI�ERWK�WKH�SULYDWH�DQG�WKH�SXEOLF�VHFWRUV�LQ
PRYLQJ� WRZDUG� DQ� LQWHUPRGDO� IUHLJKW� LQIRUPDWLRQ� V\VWHP� DUFKLWHFWXUH� DQG� GHYHORSLQJ
GDWD�LQWHUFKDQJH�VWDQGDUGV�IRU�WKH�LQWHUPRGDO�LQGXVWU\���7KH�'R'��ZKLFK�SDUWLFLSDWHG�LQ
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WKH� ZRUNVKRS�� PDGH� FOHDU� WKDW� LW� LQWHQGHG� WR� SXVK� WKH� LQGXVWU\� WRZDUG� JUHDWHU
LQWHURSHUDELOLW\� WKURXJK� LWV� DXWRPDWLF� LGHQWLILFDWLRQ� WHFKQRORJ\� �$,7�� SURJUDP� DQG� LWV
GHPDQGV�DV�D�PDMRU�LQWHUPRGDO�VKLSSHU�� �7KH�RSSRUWXQLWLHV�DQG�WKH�SRWHQWLDO�EHQHILWV� WR
DSSO\�LQIRUPDWLRQ�WHFKQRORJ\�WR�PDQDJH�FDSDFLW\�DQG�FRQJHVWLRQ�KDYH�EHHQ�SRLQWHG�RXW
LQ�D�KDOI�GR]HQ�VWXGLHV�FRPPLVVLRQHG�E\�WKH�8�6��'27��LQFOXGLQJ�D�UHSRUW�IRU�WKH�1DWLRQDO
6FLHQFH�DQG�7HFKQRORJ\�&RXQFLO��

$W�WKH�LQWHUPRGDO�RSHUDWLRQV�OHYHO��WKHUH�KDV�EHHQ�D�FRQVLVWHQW�PHVVDJH�DERXW�WKH�QHHG�IRU
IHGHUDO�OHDGHUVKLS�WR�FRQYHQH�VWDNHKROGHUV�DQG�FDWDO\]H�DFWLRQ���&DUULHUV��SRUW�DXWKRULWLHV�
VWDWH� WUDQVSRUWDWLRQ� GLUHFWRUV�� UHVHDUFKHUV�� 032� RIILFLDOV�� EURNHUV�� FRQVXOWDQWV�� DQG
&XVWRPV�RIILFLDOV�KDYH�UHSHDWHGO\�SRLQWHG�RXW�WKH�QHHG�IRU�LPPHGLDWH�DQG�SUDFWLFDO�DWWHQ�
WLRQ�WR�WKH�FDSDFLW\�DQG�FRQJHVWLRQ�SUREOHPV�IDFLQJ�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP�� �7KLV
PHVVDJH�KDV� EHHQ� YRLFHG� DW� KHDULQJV� RQ� WKH�1DWLRQDO�+LJKZD\� 6\VWHP� DQG� LQWHUPRGDO
FRQQHFWRUV�� DW� WKH� 2IILFH� RI� WKH� 6HFUHWDU\’V� SXEOLF� IRUXPV� RQ� ,67($� OHJLVODWLRQ� DQG
UHDXWKRUL]DWLRQ��PHJDVKLSV�PHHWLQJV��DQG�WKH�076�FRQIHUHQFH��DQG�GXULQJ�WKH�VL[�UHFHQW
,76�LQWHUPRGDO�IUHLJKW�SURJUDP�OLVWHQLQJ�VHVVLRQV�

7KLV�UHSRUW�LGHQWLILHV�8�6��'27�DFWLRQV�WR�DFW�RQ�WKLV�RSSRUWXQLW\�DQG�EHJLQ�WKH�SURFHVV�WR
FRQYHQH�VWDNHKROGHUV�DQG�FDWDO\]H�DFWLRQV�WR�PHHW�WKH�QHHGV�RI�WKH���VW�FHQWXU\�

�����������������������������������������������������
� ,QLWLDWLYH� WR�3URPRWH�(QKDQFHG�)UHLJKW�0RYHPHQW� DW�3RUWV� DQG� ,QWHUPRGDO�7HUPLQDOV��$�6WUDWHJLF�3ODQ�
8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��5HVHDUFK�DQG�6SHFLDO�3URJUDPV�$GPLQLVWUDWLRQ��9ROSH�1DWLRQDO
7UDQVSRUWDWLRQ�6\VWHPV�&HQWHU��'HFHPEHU������
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 )LJXUH���� 3UHYLRXV�8�6��'27�,QLWLDWLYHV�WR�$GGUHVV
,QWHUPRGDO�)UHLJKW�&KDOOHQJHV

2XWUHDFK

 1DWLRQDO�&RQIHUHQFH�RQ�,QWHUPRGDOLVP

 ,Q�'HFHPEHU�������ILYH�8�6��'27�RSHUDWLQJ�DGPLQLVWUDWLRQV�DQG�WKH�6HFUHWDU\’ V�2IILFH�RI
,QWHUPRGDOLVP�ZRUNHG�ZLWK�WKH�7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG��75%��WR�FRQYHQH�QDWLRQDO�WUDQV�
SRUWDWLRQ�OHDGHUV�DW�D�WKUHH�GD\�FRQIHUHQFH�DGGUHVVLQJ�LQWHUPRGDO�LVVXHV���,Q�D�FRQIHUHQFH�VHVVLRQ
RQ�QHZ�WHFKQRORJLHV��SDUWQHUVKLSV��DQG�SURFHGXUHV��SDUWLFLSDQWV�HPSKDVL]HG�WKDW�PDQ\�LQQRYD�
WLRQV�DQG�LPSURYHPHQWV�WR�IUHLJKW�WUDQVSRUWDWLRQ�FRXOG�EH�DFKLHYHG�WKURXJK�HQKDQFHG�(',
V\VWHP�DSSOLFDWLRQV�DQG�OLQNV�WR�LPSURYHG�GDWD�RQ�WUDIILF�IORZV���7KH�VHVVLRQ�DOVR�IRFXVHG�RQ�WKH
QHHG�WR�XQGHUVWDQG�WKH�LPSDFWV�DQG�RSSRUWXQLWLHV�RI�WHFKQRORJLFDO�LQQRYDWLRQ�RQ�WKH�HQWLUH
ORJLVWLFV�FKDLQ�

 ,76�&92�3URJUDP�%ULHILQJ

 ,Q�1RYHPEHU�������WKH�)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ��)+:$��PHW�ZLWK�SULYDWH�LQGXVWU\�LQWHU�
PRGDO�OHDGHUV�LQ�%DOWLPRUH��0DU\ODQG�WR�EULHI�WKHP�RQ�WKH�,76�&RPPHUFLDO�9HKLFOH�2SHUDWLRQV
�&92��SURJUDP�DQG�LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH���$W�WKLV�PHHWLQJ��WKH�LQGXVWU\�OHDGHUV
FRPPXQLFDWHG�WR�WKH�)+:$�WKH�QHHG�WR�WDNH�LQWR�DFFRXQW�SULYDWH�VHFWRU�QHHGV�DQG�SULRULWLHV
UHJDUGLQJ�,76�&92�WHFKQRORJLHV�ZKHQ�GHVLJQLQJ�D�V\VWHPV�DUFKLWHFWXUH�DQG�VHWWLQJ�VWDQGDUGV�DQG
SURWRFROV���7KH�SULYDWH�VHFWRU�PHVVDJH�ZDV�VWURQJ�DQG�FOHDU���,76�DUFKLWHFWXUH�PXVW�EH�“RSHQ�” �DQG
WKH�LQGXVWU\�PXVW�EH�LQYROYHG�LQ�GLVFXVVLRQV�RI�VWDQGDUGV�VHWWLQJ�

 &RQIHUHQFH�RQ�6HWWLQJ�DQ�,QWHUPRGDO�5HVHDUFK�$JHQGD

 ,Q�0DUFK�������WKH�8�6��'27�MRLQHG�ZLWK�WKH�'R'’V�'HIHQVH�$GYDQFHG�5HVHDUFK�3URMHFWV�$JHQF\
�'$53$��DQG�WKH�75%�WR�VSRQVRU�D�FRQIHUHQFH�LQWHQGHG�WR�GHILQH�D�ORQJ�WHUP�FRPPLWPHQW�WR
UHVHDUFK�DQG�GHSOR\PHQW�RI�WHFKQRORJLHV�WKDW�IDFLOLWDWH�LQWHUPRGDO�WUDQVSRUW���$Q�LPSRUWDQW�FDVH
ZDV�PDGH�IRU�IHGHUDO�LQYROYHPHQW�WKURXJK�ILQDQFLDO�LQYHVWPHQW�LQ�KLJK�ULVN��ORQJ�WHUP�UHVHDUFK�DQG
SURJUDPPDWLF�HQGHDYRUV�¥�RQHV�LQ�ZKLFK�WKH�SULYDWH�VHFWRU�RU�VPDOOHU�JRYHUQPHQWDO�HQWLWLHV
ZRXOG�RWKHUZLVH�QRW�SDUWLFLSDWH���7KURXJKRXW�WKH�FRQIHUHQFH��LW�ZDV�HPSKDVL]HG�WKDW�SDUWQHU�
VKLSV�DQG�FRRUGLQDWLRQ�ZHUH�DW�WKH�IRXQGDWLRQ�RI�DQ\�DWWHPSWV�WR�DFKLHYH�LPSURYHG�LQWHUPRGDO
WUDQVSRUWDWLRQ�WKURXJK�LQIRUPDWLRQ�VKDULQJ�
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 1DWLRQDO�)UHLJKW�3DUWQHUVKLS

 )URP������WKURXJK�������WKH�8�6��'27�VSRQVRUHG�DQ�RXWUHDFK�LQLWLDWLYH�ZLWK�WKH�LQWHUPRGDO
IUHLJKW�LQGXVWU\�FDOOHG�WKH�“1DWLRQDO�)UHLJKW�3DUWQHUVKLS�” ��7KLV�HIIRUW�FRQYHQHG�WUDQVSRUWDWLRQ
GHFLVLRQ�PDNHUV�UHSUHVHQWLQJ�GLIIHUHQW�OHYHOV�RI�JRYHUQPHQW�DQG�PDQ\�VHJPHQWV�RI�WKH�LQWHUPR�
GDO�IUHLJKW�LQGXVWU\�WR�EHWWHU�XQGHUVWDQG�WKH�VHUYLFH�UHTXLUHPHQWV�RI�WKH�IUHLJKW�FRPPXQLW\�
LGHQWLI\�HPHUJLQJ�IUHLJKW�DQG�WUDGH�GHYHORSPHQWV��DQG�FUHDWH�SXEOLF�SULYDWH�WHDPV�WR�GHILQH
SUREOHPV�DQG�GHYLVH�VROXWLRQV���$FWLYLWLHV�LQFOXGHG�WKH�FUHDWLRQ�RI�IUHLJKW�DGYLVRU\�FRPPLWWHHV
IRU�PHWURSROLWDQ�SODQQLQJ�RUJDQL]DWLRQV�LQ�IRXU�FLWLHV��LGHQWLILFDWLRQ�RI�FULWLFDO�FRQQHFWLRQV�WR
LQWHUPRGDO�WHUPLQDOV��H[DPLQDWLRQ�RI�PRUH�FRVW�HIIHFWLYH�PHDQV�RI�IXOILOOLQJ�IUHLJKW�UHODWHG
UHJXODWRU\�PDQGDWHV��DQG�H[DPLQDWLRQ�RI�FULWLFDO�LQWHUQDWLRQDO�WUDGH�LVVXHV���2QH�RI�WKH�PRVW�IUH�
TXHQWO\�GLVFXVVHG�WRSLFV�GXULQJ�WKLV�LQLWLDWLYH�LQYROYHG�LQIRUPDWLRQ�WKDW�ZRXOG�EH�XVHIXO�WR�ERWK
SXEOLF�DQG�SULYDWH�VHFWRU�WUDQVSRUWDWLRQ�PDQDJHUV�LQ�SXUVXLQJ�PRUH�HIIHFWLYH�V\VWHP�RSHUDWLRQV�

 0HJDVKLSV�0HHWLQJV�DQG�5HSRUW

 ,Q�UHVSRQVH�WR�WKH�LQWURGXFWLRQ�RI�ODUJH�FRQWDLQHUVKLSV�RU�“PHJDVKLSV” �KDQGOLQJ�LQWHUQDWLRQDO�FDUJR
DW�GRPHVWLF�SRUWV��WKH�8�6��'27�VSRQVRUHG�IRXU�UHJLRQDO�PHHWLQJV�GXULQJ������WR�VROLFLW�YLHZV�DQG
SHUVSHFWLYHV�IURP�UHJLRQDO�SULYDWH�DQG�SXEOLF�VWDNHKROGHUV�DERXW�WKH�FXUUHQW�FRQGLWLRQV�DQG�IXWXUH
QHHGV�RI�WKHLU�PDULQH�WUDQVSRUWDWLRQ�V\VWHPV���7KH�ILQGLQJV�ZHUH�VXPPDUL]HG�LQ�WKH�)HEUXDU\�����
UHSRUW��7KH�,PSDFWV�RI�&KDQJHV�LQ�6KLS�'HVLJQ�RQ�7UDQVSRUWDWLRQ�,QIUDVWUXFWXUH�DQG�2SHUDWLRQV���&RP�
PHQWV�ZHUH�PDGH�DW�HYHU\�UHJLRQDO�PHHWLQJ�WKDW�,76�WHFKQRORJLHV�FRXOG�KHOS�DFKLHYH�JUHDWHU�SRUW
WHUPLQDO�HIILFLHQFLHV���0DQ\�SDUWLFLSDQWV�IURP�WKH�SULYDWH�VHFWRU�SUHGLFWHG�WKDW�WKHUH�ZRXOG�EH
UDSLG�GHSOR\PHQW�RI�,76�WHFKQRORJLHV�WR�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ�RQFH�FRPSDWLELOLW\
LVVXHV�ZLWK�SULYDWH�VHFWRU�V\VWHPV�ZHUH�UHVROYHG�

 ,QWHUPRGDO�)UHLJKW�,GHQWLILFDWLRQ�7HFKQRORJ\�:RUNVKRS

 7KH�,QWHUPRGDO�)UHLJKW�,GHQWLILFDWLRQ�7HFKQRORJ\�:RUNVKRS��KHOG�LQ�5HVWRQ��9LUJLQLD�LQ�-XQH
������EURXJKW�WRJHWKHU�OHDGHUV�IURP�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV�WR�RXWOLQH�D�SODQQLQJ�IUDPH�
ZRUN�WKDW�ZRXOG�DGGUHVV�LQWHUPRGDO�IUHLJKW�LGHQWLILFDWLRQ�DQG�WUDFNLQJ�WHFKQRORJLHV���3DUWLFL�
SDQWV�SURGXFHG�D�SODQ�RI�DFWLYLWLHV�DQG�SURMHFWV�WKDW�LQFOXGHG�FUHDWLQJ�LQWHUPRGDO�VWDQGDUGV�IRU
IUHLJKW�LGHQWLILFDWLRQ�DQG�ORFDWLRQ��HYDOXDWLQJ�WKH�IHDVLELOLW\�RI�DQ�“XQLYHUVDO�UHDGHU” �WKDW�FRXOG
DFFRPPRGDWH�GLIIHUHQW�PRGHV�DQG�FRQWDLQHU�W\SHV��DQG�GHYHORSLQJ�UHDGDEOH�VHFXULW\�WDJV�IRU
FRQWDLQHUV���$Q�,QWHUPRGDO�)UHLJKW�7HFKQRORJ\�:RUNLQJ�*URXS�ZDV�IRUPHG�DQG�FR�FKDLUHG�E\
WKH�8�6��'27�DQG�WKH�SULYDWH�VHFWRU�WR�LPSOHPHQW�WKH�ZRUNVKRS�UHFRPPHQGDWLRQV���7KH�JRDO�RI
WKH�ZRUNLQJ�JURXS�LV�WR�LGHQWLI\�DQG�VXSSRUW�WHFKQRORJLHV�WKDW�SURPRWH�LQWHURSHUDELOLW\��DVVHW
DQG�FDUJR�YLVLELOLW\��DQG�V\VWHP�KDUPRQL]DWLRQ�
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 1DWLRQDO�&RQIHUHQFH�RQ�WKH�0DULQH�7UDQVSRUWDWLRQ�6\VWHP

 ,Q�D�WKUHH�GD\�FRQIHUHQFH�KRVWHG�E\�WKH�8�6��'27�LQ�1RYHPEHU�������VHQLRU�PDQDJHPHQW�IURP
VHYHUDO�IHGHUDO�DJHQFLHV�PHW�ZLWK�WUDQVSRUWDWLRQ�LQGXVWU\�H[HFXWLYHV�DQG�VWDWH�DQG�ORFDO�JRYHUQ�
PHQW�RIILFLDOV�WR�DGGUHVV�0DULQH�7UDQVSRUWDWLRQ�6\VWHP��076��LQLWLDWLYHV���7KH�FRQIHUHQFH�IRFXVHG
RQ�WRSLFV�UHODWLQJ�WR�VDIHW\��VHFXULW\��LQIUDVWUXFWXUH��HQYLURQPHQW��DQG�HFRQRPLF�FRPSHWLWLYHQHVV�
DQG�UHFRPPHQGHG�D�IUDPHZRUN�IRU�FROODERUDWLYH�SODQQLQJ�ERWK�QDWLRQDOO\�DQG�ORFDOO\���$PRQJ
WKH�UHFRPPHQGDWLRQV�DGGUHVVLQJ�,76�LVVXHV�ZHUH������LQFUHDVH�WKH�XVH�RI�,76�WHFKQRORJLHV�WR�EHW�
WHU�XWLOL]H�H[LVWLQJ�076�LQIUDVWUXFWXUH�����LPSURYH�DZDUHQHVV�RI�WKH�LPSRUWDQFH�RI�VHDPOHVV��HQG�
WR�HQG�WUDQVSRUWDWLRQ�LQ�PHHWLQJ�WKH�SXEOLF’V�GHPDQG�IRU�JRRGV��DQG����SURPRWH�DQG�H[SDQG
FRRSHUDWLYH�UHVHDUFK�DQG�WHFKQRORJ\�SURJUDPV�EHWZHHQ�JRYHUQPHQW�DQG�LQGXVWU\�

 /LVWHQLQJ�6HVVLRQV�RQ�,76�,QWHUPRGDO�)UHLJKW�3LORW�7HVWV

 ,Q�1RYHPEHU�DQG�'HFHPEHU�������WKH�8�6��'27’V�,76�-RLQW�3URJUDP�2IILFH��2IILFH�RI
,QWHUPRGDOLVP��DQG�0DULWLPH�$GPLQLVWUDWLRQ��0$5$'��FRQGXFWHG�VL[�OLVWHQLQJ�VHVVLRQV�LQ�VL[
8�6��FLWLHV�WR�VROLFLW�LGHDV�RQ�IDFLOLWDWLQJ�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ�WKURXJK�GHSOR\PHQW�RI
,76�WHFKQRORJLHV���,GHDV�IRU�OLQNLQJ�FRPPXQLFDWLRQ�DQG�LQIRUPDWLRQ�V\VWHPV�LQ�WKH�SXEOLF�DQG
SULYDWH�VHFWRUV�HPSKDVL]HG�WKH�QHHG�IRU�FRRSHUDWLRQ�DPRQJ�V\VWHP�VWDNHKROGHUV�DQG�FRQFHQWUD�
WLRQ�RQ�VKDUHG�LQIRUPDWLRQ�WKDW�ZRXOG�EH�RI�JUHDWHVW�EHQHILW�WR�DOO�SLORW�WHVW�SDUWLFLSDQWV���7KH
FRQFHSW�RI�DQ�,76�LQWHUPRGDO�IUHLJKW�SURJUDP�ZDV�YDOLGDWHG�WKURXJK�WKH�OLVWHQLQJ�VHVVLRQV��DQG
LQSXW�IURP�SDUWLFLSDQWV�ZLOO�EH�XVHG�E\�WKH�8�6��'27�DV�D�IUDPHZRUN�IRU�IXWXUH�,76�RSHUDWLRQDO
WHVWV�
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6WXGLHV

 ,QWHUPRGDO�)UHLJKW���$Q�,QGXVWU\�2YHUYLHZ

 ,Q�0DUFK�������WKH�9ROSH�1DWLRQDO�7UDQVSRUWDWLRQ�6\VWHPV�&HQWHU�FRPSOHWHG�D�VWXG\�IRU�WKH
)+:$’V�2IILFH�RI�3ROLF\�'HYHORSPHQW�WKDW�SURYLGHG�DQ�RYHUYLHZ�RI�WKH�LQWHUPRGDO�IUHLJKW
LQGXVWU\’V�RSHUDWLQJ�SUDFWLFHV���7KH�UHSRUW�QRWHG�WKDW�LPSURYHG�LQIRUPDWLRQ�V\VWHPV��DORQJ�ZLWK
IXOO\�LQWHJUDWHG�VHUYLFH�GHOLYHU\�V\VWHPV��DUH�SLYRWDO�WR�D�VXFFHVVIXOO\�RSHUDWLQJ�LQWHUPRGDO
IUHLJKW�VHUYLFH���7KH�UHSRUW�FLWHG�SUHGLFWLRQV�WKDW�WKH�XVH�RI�QHXWUDO��QRQ�FDUULHU�VSHFLILF�(',�V\V�
WHPV�ZDV�H[SHFWHG�WR�EH�RQH�RI�WKH�PDMRU�GHYHORSPHQWV�RI�WKH�����V�

 7RZDUG�D�1DWLRQDO�,QWHUPRGDO�7UDQVSRUWDWLRQ�6\VWHP

 7KH�1DWLRQDO�&RPPLVVLRQ�RQ�,QWHUPRGDO�7UDQVSRUWDWLRQ��FUHDWHG�E\�,67($��PDGH�VHYHUDO�REVHU�
YDWLRQV�UHODWLQJ�WR�LQWHUPRGDO�LQIRUPDWLRQ�LQ�LWV�UHSRUW��7RZDUGV�D�1DWLRQDO�,QWHUPRGDO�7UDQVSRUWDWLRQ
6\VWHP��SXEOLVKHG�LQ�6HSWHPEHU��������)RU�H[DPSOH��WKH�&RPPLVVLRQ�UHFRJQL]HG�WKDW�LQIRUPDWLRQ
V\VWHPV�SURYLGH�FULWLFDO�VXSSRUW�IRU�WUDQVSRUWDWLRQ���7HOHFRPPXWLQJ��YLGHR�DXGLR�FRQIHUHQFLQJ�
DQG�HOHFWURQLF�LQWHUFKDQJH�ZHUH�FLWHG�DV�WHFKQRORJLHV�WKDW�FDQ�DOWHU�ERWK�SDVVHQJHU�DQG�IUHLJKW
WUDQVSRUWDWLRQ�SDWWHUQV���7KH�FRPPLWWHH�HPSKDVL]HG�WKDW�SODQQHUV�PXVW�UHFRJQL]H�WKH�LPSRUWDQFH
RI�LQIRUPDWLRQ�V\VWHPV�GHYHORSPHQW�DQG�HQVXUH�WKDW�WKH�SRWHQWLDO�EHQHILWV�RI�VXFK�V\VWHPV�DUH
IXOO\�H[SORLWHG�

 ,QWHUPRGDO�)UHLJKW�7UDQVSRUWDWLRQ

 5HFRJQL]LQJ�WKDW�WKH�QHZ�SULRULWLHV�HVWDEOLVKHG�E\�WKH�&RQJUHVV�ZLWK�WKH�SDVVDJH�RI�,67($
LQFOXGHG�XQGHUVWDQGLQJ�WKH�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ�V\VWHP��WKH�)+:$�VSRQVRUHG�D
VWXG\�RI�WKH�LPSHGLPHQWV�WR�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ���7KH�ILQDO�UHSRUW��,QWHUPRGDO
)UHLJKW�7UDQVSRUWDWLRQ��SXEOLVKHG�LQ�'HFHPEHU�������IRFXVHG�DOPRVW�H[FOXVLYHO\�RQ�LPSHGLPHQWV
WR�LQWHUPRGDO�IUHLJKW�SRVHG�E\�WKH�WUDQVSRUWDWLRQ�V\VWHP’V�SK\VLFDO�LQIUDVWUXFWXUH���,W�QRWHG�WKDW
FRQJHVWLRQ�DQG�RYHUFURZGLQJ�ZDV�EHFRPLQJ�HVSHFLDOO\�SUREOHPDWLFDO�DW�WHUPLQDOV���,W�DOVR�QRWHG�
KRZHYHU��D�FRPSDUDEOH�QHHG�IRU�QHZ�HTXLSPHQW��QHZ�(',�V\VWHPV�IRU�WUDFNLQJ�IUHLJKW�
LPSURYHG�RSHUDWLQJ�V\VWHPV��DQG�EHWWHU�LQWHJUDWLRQ�RI�PRGDO�V\VWHPV�
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6WXGLHV��FRQWLQXHG�

 ,PSOLFDWLRQV�RI�,QWHUPRGDO�)UHLJKW�0RYHPHQW�IRU�,QIUDVWUXFWXUH
$FFHVV��&DSDFLW\��DQG�3URGXFWLYLW\

 ,Q�0DUFK�������WKH�9ROSH�1DWLRQDO�7UDQVSRUWDWLRQ�6\VWHPV�&HQWHU�FRPSOHWHG�D�UHSRUW�IRU�WKH
)+:$’V�2IILFH�RI�3ROLF\�'HYHORSPHQW�WKDW�HYDOXDWHG�WKH�VWDWXV�RI�LQWHUPRGDO�IUHLJKW�LQ�WKH�8�6�
ZLWK�UHIHUHQFH�WR�SUREOHPV�RI�SK\VLFDO�LQIUDVWUXFWXUH�DFFHVV�DQG�FDSDFLW\���7KH�UHSRUW�LGHQWLILHG
RSSRUWXQLWLHV�WR�LPSURYH�V\VWHP�RSHUDWLRQV�DQG�H[SDQG�FDSDFLW\�E\�DSSO\LQJ�,76�&92�WHFK�
QRORJLHV�WR�H[SHGLWH�IUHLJKW�SURFHVVLQJ��VWUHDPOLQH�JDWH�SURFHGXUHV��SUHFOHDU�YHKLFOHV�UHTXLULQJ
GRFXPHQWDWLRQ��DQG�WUDFN�IUHLJKW�ZKLOH�HQ�URXWH�WR�LWV�GHVWLQDWLRQ�

 ,QWHOOLJHQW�7UDQVSRUWDWLRQ�6\VWHPV�DQG�,QWHUPRGDO�)UHLJKW

 ,Q�'HFHPEHU�������WKH�9ROSH�1DWLRQDO�7UDQVSRUWDWLRQ�6\VWHPV�&HQWHU�SURGXFHG�D�SDSHU�IRU�WKH
8�6��'27’V�,76�-RLQW�3URJUDP�2IILFH�HQWLWOHG�,QWHOOLJHQW�7UDQVSRUWDWLRQ�6\VWHPV�DQG�,QWHUPRGDO
)UHLJKW�7UDQVSRUWDWLRQ���7KH�SDSHU�GHVFULEHG�(',�WHFKQRORJLHV�DOUHDG\�LQ�XVH�E\�WKH�LQWHUPRGDO
IUHLJKW�LQGXVWU\�DQG�VXJJHVWHG�KRZ�IHGHUDO�DFWLRQV�FRXOG�HQKDQFH�WKH�LQWHUIDFH�EHWZHHQ�WKH�,76
SURJUDP�DQG�LQGXVWU\�LQLWLDWLYHV���7KH�SDSHU�FRQFOXGHG�WKDW�LQGLYLGXDO�SULYDWH�VHFWRU�FRPSDQLHV
KDYH�LQYHVWHG�VLJQLILFDQWO\�LQ�DGYDQFHG�WHFKQRORJLHV�VSHFLILF�WR�WKHLU�RZQ�RSHUDWLRQV��EXW�WKDW
WKHUH�ZHUH�YHU\�IHZ�H[DPSOHV�RI�DSSOLFDWLRQV�EHLQJ�XVHG�E\�PRUH�WKDQ�RQH�PRGH���7KH�SDSHU�GLG
VXJJHVW�RSSRUWXQLWLHV�IRU�,76�WHFKQRORJ\�DSSOLFDWLRQV�WR�WKH�IUHLJKW�WUDQVSRUWDWLRQ�V\VWHP�WKDW
FRXOG�HQKDQFH�WKH�FDSDFLW\�RI�WKH�V\VWHP�DV�D�ZKROH�

 ,QLWLDWLYH�WR�3URPRWH�(QKDQFHG�)UHLJKW�0RYHPHQW�DW�3RUWV�DQG�,QWHUPRGDO�7HUPLQDOV

 ,Q�'HFHPEHU�������WKH�9ROSH�1DWLRQDO�7UDQVSRUWDWLRQ�6\VWHPV�&HQWHU�GHOLYHUHG�D�VWUDWHJLF�SODQ
WR�WKH�8�6��'27’V�5HVHDUFK�DQG�6SHFLDO�3URJUDPV�$GPLQLVWUDWLRQ�WKDW�DGGUHVVHG�WKH�1DWLRQDO
6FLHQFH�DQG�7HFKQRORJ\�&RXQFLO�LQLWLDWLYH�WR�SURPRWH�“(QKDQFHG�*RRGV�DQG�)UHLJKW�0RYHPHQW
DW�'RPHVWLF�DQG�,QWHUQDWLRQDO�*DWHZD\V�” ��7KH�SODQ�VXJJHVWHG�ZD\V�WKDW�IHGHUDO�UHVHDUFK�DQG
GHYHORSPHQW�DGGUHVVLQJ�IUHLJKW�PRYHPHQW�FRXOG�EH�FRRUGLQDWHG��WDUJHWHG��DQG�OHYHUDJHG�WR
HQVXUH�WKH�EHVW�LQYHVWPHQWV�DQG�PRVW�YDOXDEOH�SURGXFWV���7R�VXSSRUW�LWV�REMHFWLYH�WR�“SURPRWH
DGYDQFHG�LQWHUPRGDO�WHUPLQDOV�DQG�FRPPXQLFDWLRQV�V\VWHPV�” �WKH�SODQ�QRWHG�WKDW�LQIRUPDWLRQ
V\VWHPV�PXVW�EH�GHSOR\HG�WR�RSWLPL]H�IOHHW�PDQDJHPHQW�DQG�ORDG�GLVSDWFKLQJ��UHGXFH�WUDQVLW
WLPHV��DQG�LPSURYH�HTXLSPHQW�XWLOL]DWLRQ�
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3URJUDP�,QLWLDWLYHV

 ,76�,QWHUPRGDO�)UHLJKW�3URJUDP

 7KH�)+:$�LV�GHYHORSLQJ�D�QDWLRQDO�,76�LQWHUPRGDO�IUHLJKW�SURJUDP�WR�SURPRWH�WKH�DSSOLFDWLRQ
RI�,76�WHFKQRORJ\�WR�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ���7KH�SURJUDP�JRDOV�DUH�WR�HQKDQFH�WKH
VDIHW\��UHOLDELOLW\��DQG�UHVSRQVLYHQHVV�RI�WKH�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ�V\VWHP�DQG�FRQ�
WULEXWH�WR�HQKDQFHG�WUDQVSRUWDWLRQ�HIILFLHQF\�DQG�VDIHW\���7KH�SURJUDP�SRVLWV�WKDW�VKDULQJ�LQIRU�
PDWLRQ�DFURVV�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP�LV�NH\�WR�UHJDLQLQJ�FDSDFLW\�DQG�UHOLDELOLW\�LQ�LQWHUPRGDO
IUHLJKW�PRYHPHQW�

 $VVHVVPHQWV�IRU�DQ�,QWHUPRGDO�2SHUDWLRQV�3ODQQLQJ�DQG�&RRUGLQDWLRQ�6\VWHP

 7KH�0HWURSROLWDQ�3ODQQLQJ�JURXS�RI�WKH�QHZ��������3ODQQLQJ��(QYLURQPHQW��DQG�5HDO�(VWDWH
RUJDQL]DWLRQDO�XQLW�ZLWKLQ�WKH�)+:$�LV�LPSOHPHQWLQJ�SKDVH�WZR�RI�D�UHVHDUFK�DQG�GHSOR\PHQW
WHVWLQJ�SURMHFW�WKDW�LV�DVVHVVLQJ�VWDWH�RI�WKH�DUW�,76�WHFKQRORJLHV�WKDW�IDFLOLWDWH�ODQGVLGH�DFFHVV�WR
SRUWV���7KH�GHSOR\PHQW�WHVW�LQFRUSRUDWHV�D�SDSHUOHVV�JDWH�HQWU\�V\VWHP�WKDW�XVHV�DQ�,QWHUQHW�LQWHUIDFH
WR�LPSURYH�PRWRU�FDUULHU�VFKHGXOLQJ�DQG�FRRUGLQDWLRQ�RI�SLFNXSV��GURS�RIIV��DQG�EDFNKDXOV�

 ,QWHUQDWLRQDO�%RUGHU�&OHDUDQFH�3URJUDP

 7KURXJK�WKH�,QWHUQDWLRQDO�%RUGHU�&OHDUDQFH��,%&��3URJUDP��WKH�)+:$�KDV�VSRQVRUHG�D�QXPEHU
RI�ILHOG�RSHUDWLRQDO�WHVWV�RI�ERUGHU�FURVVLQJ�WHFKQRORJLHV�DQG�SURFHVVHV��LQFOXGLQJ�VWDQGDUGL]HG
GDWD�HOHPHQWV��HOHFWURQLF�FUHGHQWLDOV��HOHFWURQLF�FOHDUDQFH��DQG�RQERDUG�V\VWHPV��WR�IDFLOLWDWH
LQWHUQDWLRQDO�WUDGH�DQG�WUDQVSRUWDWLRQ�HIILFLHQF\�DQG�VDIHW\���$�VWUDWHJLF�SODQ��D�FRPSUHKHQVLYH
,%&�V\VWHP�GHVLJQ�DQG�LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH��D�FRQFHSW�RI�RSHUDWLRQV��DQG�DQ�,%&
EXVLQHVV�RSHUDWLRQV�DQG�SURFHVVHV�GRFXPHQW�DOVR�KDYH�EHHQ�SUHSDUHG�

 6WUDWHJLF�3DUWQHUVKLS�,QLWLDWLYH

 7KH�1DWLRQDO�6FLHQFH�DQG�7HFKQRORJ\�&RXQFLO�KDV�GHYHORSHG�D�6WUDWHJLF�3DUWQHUVKLS�,QLWLDWLYH
IRFXVHG�RQ�LGHQWLI\LQJ�WHFKQRORJ\�EDVHG�SDUWQHUVKLSV�DPRQJ�JRYHUQPHQW��LQGXVWU\��DQG�DFDGH�
PLD�WR�VSHHG�WKH�LQWURGXFWLRQ�RI�QHZ�WHFKQRORJLHV�LQWR�WUDQVSRUWDWLRQ�V\VWHPV�DQG�RSHUDWLRQV�
2QH�LQLWLDWLYH�DUHD�LQFOXGHV�WKH�LPSURYHPHQW�RI�LQWHUPRGDO�LQIRUPDWLRQ�LQIUDVWUXFWXUH�WR�HQKDQFH
JRRGV�DQG�IUHLJKW�PRYHPHQW�DW�GRPHVWLF�DQG�LQWHUQDWLRQDO�JDWHZD\V���7KH�IRFXV�LQFOXGHV�DGYDQFHG
RFHDQ�WHUPLQDO�GHVLJQ�DQG�RSHUDWLQJ�V\VWHPV��DGYDQFHG�KLJK�VSHHG�UDLO�IUHLJKW�QHWZRUNV��DQG
DGYDQFHG�WUXFN�FRQWDLQHU�WUDQVSRUW�DQG�KDQGOLQJ�V\VWHPV�
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��� 5HFRPPHQGDWLRQV

7KLV�UHSRUW�UHFRPPHQGV�WKDW�WKH�8�6��'27�GHYHORS�DQ�,76�LQWHUPRGDO�SURJUDP�WKDW�ZLOO
SURPRWH�WKH�DSSOLFDWLRQ�RI�,76�WHFKQRORJ\�WR�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ���7KH�SUR�
JUDP�ZLOO�DGGUHVV�FRQFHUQV�DERXW� ODQGVLGH�DFFHVV� WR�SRUWV�DQG� WHUPLQDOV�� OHYHUDJH�FRP�
SOHPHQWDU\� SXEOLF� DQG� SULYDWH� LQYHVWPHQWV�� DQG� HQVXUH� WKH� VDIHW\�� UHOLDELOLW\�� DQG
UHVSRQVLYHQHVV�RI�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP�

7KH�SURJUDP�LV�EXLOW�XSRQ�8�6��'27�DFWLRQ�DW�WKUHH�OHYHOV�¥�EXVLQHVV�VWUDWHJ\��LQIRUPDWLRQ
WHFKQRORJ\��DQG�LQWHUPRGDO�RSHUDWLRQV�¥�DV�LOOXVWUDWHG�LQ�)LJXUH�����DQG�GHWDLOHG�EHORZ�

)LJXUH���� 2SSRUWXQLWLHV�IRU�,76�,QWHUPRGDO�,QLWLDWLYHV

,QWHUPRGDO�2SHUDWLRQV

,QIRUPDWLRQ�7HFKQRORJ\

%XVLQHVV�6WUDWHJ\

6KLSPHQW�7UDFLQJ�
DQG�0DQDJHPHQW�

�7ULS�
6WUHDPOLQH�FOHDUDQFH�

DFWLYLWLHV

5HYLHZ�LQWHURSHUDEOH�
IUHLJKW�LGHQWLILFDWLRQ�

WHFKQRORJLHV

,QYHVWLJDWH�LQWHUPRGDO�
DUFKLWHFWXUH�DQG�

VWDQGDUGV

,PSURYH�VKLSPHQW�
YLVLELOLW\

,PSURYH�LQ�WUDQVLW�
YLVLELOLW\�IORZ�

FRQWURO

5RXWH�)OHHW�
0DQDJHPHQW��/LQN�

7HUPLQDO�*DWH��
0DQDJHPHQW��1RGH�

'DWD�([FKDQJH 7HFKQRORJ\

%XLOG�SXEOLF�SULYDWH�
IRUXPV��LGHQWLI\�
ERWWOHQHFNV

,QGXVWU\
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5HFRPPHQGDWLRQ���� � 7KH� 8�6�� '27� VKRXOG� VROLFLW� DQG� IXQG� SURSRVDOV� IRU
,76�LQWHUPRGDO�IUHLJKW�RSHUDWLRQDO�WHVWV�

7KH�RSHUDWLRQDO� WHVWV�VKRXOG� OLQN�H[LVWLQJ�SULYDWH� VHFWRU� VKLSPHQW� LQIRUPDWLRQ�DQG�DVVHW
PDQDJHPHQW� V\VWHPV�ZLWK� SXEOLF� VHFWRU� WUDIILF� DQG� VDIHW\�PDQDJHPHQW� V\VWHPV� VR� WKDW
LQIRUPDWLRQ� FDQ�EH� VKDUHG�� � 7KH� WHVWV� VKRXOG� EH� FRQGXFWHG� DW�PDMRU� LQWHUPRGDO� FHQWHUV
WKDW�FDQ�GHPRQVWUDWH�VLJQLILFDQW�FDSDFLW\�DQG�FRQJHVWLRQ�SUREOHPV���7KH�WHVWV�FRXOG�LQYROYH
WUXFN�UDLO�� WUXFN�SRUW�� UDLO�SRUW�� RU� WUXFN�DLU�RSHUDWLRQV�DW�PDULQH�RU� LQODQG� �L�H���GU\��SRUWV
DQG�WHUPLQDOV���7KH�WHVWV�VKRXOG�EH�GHVLJQHG��VWDJHG��DQG�HYDOXDWHG�LQ����PRQWKV�RU�OHVV�

7KH� WHVWV� VKRXOG� EH� GHVLJQHG� WR� VKRZ� LPSURYHPHQWV� LQ� WKH� SURGXFWLYLW\� DQG� VDIHW\� RI
LQWHUPRGDO� IUHLJKW�RSHUDWLRQV�� H[SORUH�QHZ�SDUWQHUVKLSV�� DQG� LGHQWLI\� WKH� EDVHOLQH�QHHG
IRU�DQ�LQWHUPRGDO�LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH�DQG�GDWD�LQWHUFKDQJH�VWDQGDUGV�

,Q�DGGLWLRQ�WR�WKH�XVXDO�UHFLSLHQWV�RI�,76�SURJUDP�IXQGV�VXFK�DV�VWDWH�DQG�ORFDO�DJHQFLHV�
SURSRVDOV� VKRXOG�EH� VROLFLWHG� IURP�FRQVRUWLD�RI�SULYDWH� DQG�SXEOLF� JURXSV�ZLWK�GHPRQ�
VWUDWHG�LQWHUHVW�DQG�FDSDELOLW\�WR�LPSURYH�WKH�RSHUDWLRQ�RI�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP�
7HVW�IXQGV�FRXOG�EH�GLVWULEXWHG�WKURXJK�VWDWH�'27V��032V��RU�E\�SDUWQHUVKLS�DJUHHPHQW
WR�SULYDWH�RU�QRW�IRU�SURILW�HQWLWLHV�

$�EXGJHW�RI����������KDV�EHHQ�HVWDEOLVKHG�WR�IXQG�WKH�WHVWV�LQ�IHGHUDO�ILVFDO�\HDU��)<�������
DQG�D�EXGJHW�RI������������LV�DQWLFLSDWHG�IRU�)<��������,QGLYLGXDO�WHVWV�FRXOG�EH�IXQGHG�DW
DPRXQWV�XS�WR����������

,Q�HYDOXDWLQJ�DQG�DZDUGLQJ� WKH�RSHUDWLRQDO� WHVWV�� WKH�8�6��'27�VKRXOG�FRQVLGHU� WKH� IRO�
ORZLQJ�NH\�FULWHULD�

• $SSURSULDWHQHVV�WUDQVIHUDELOLW\�¥� 2SHUDWLRQDO� WHVW� SURSRVDOV� VKRXOG� DGGUHVV� VLJQLIL�
FDQW�SURGXFWLYLW\��FRQJHVWLRQ��RU�VDIHW\�SUREOHPV�WKDW�DUH�FRPPRQ�WR�WKH�LQGXVWU\���7KH
SURSRVHG�VROXWLRQV�VKRXOG�EH�WUDQVIHUDEOH�WR�RWKHU� LQWHUPRGDO�RSHUDWLRQV�� �3UHIHUHQFH
VKRXOG�EH�JLYHQ�WR�SURMHFWV�WKDW�FDQ�VKRZ�WDQJLEOH�UHVXOWV�ZLWKLQ�D����PRQWK�SHULRG�

• ,QVWLWXWLRQDO� FDSDFLW\�¥� 3URSRVDOV� VKRXOG� GHPRQVWUDWH� WKH� DELOLW\� RI� WKH� VSRQVRULQJ
JURXS� WR� RUJDQL]H�� PDQDJH�� DQG� VXVWDLQ� D� FRQVRUWLXP� RI� LQWHUPRGDO� IUHLJKW
VWDNHKROGHUV�� � 3UHIHUHQFH� VKRXOG� EH� JLYHQ� WR� JURXSV� WKDW� FDQ� GHPRQVWUDWH� VXFFHVVIXO
FRPSOHWLRQ� RI� SULRU�ZRUN� LQ� FRPPXQLFDWLRQV� DQG� LQIRUPDWLRQ� V\VWHPV� DQG� DOOLDQFHV
ZLWK�WKH�LQWHUPRGDO�LQGXVWU\�

• 7HFKQLFDO�FDSDELOLW\�¥�3URSRVDOV�VKRXOG�GHPRQVWUDWH�WKH�DSSURSULDWH�WHFKQLFDO�NQRZO�
HGJH��VNLOOV��DQG�H[SHULHQFH�WR�OLQN�,76�V\VWHPV���7KH�WHFKQLFDO�DSSURDFK�VKRXOG�HPSOR\
DQ�RSHQ�V\VWHPV�DUFKLWHFWXUH�WKDW�LV�FRPSDWLEOH�ZLWK�,76�DQG�LQGXVWU\�V\VWHP�HOHPHQWV�
DQG�VKRZ�WKH�DELOLW\�WR�IRUP�WKH�IRXQGDWLRQ�IRU�DQ�,76�V\VWHPV�DUFKLWHFWXUH�DQG�LQGXV�
WU\�VWDQGDUGV�� �3UHIHUHQFH�VKRXOG�EH�JLYHQ�WR�SURMHFWV� WKDW�XWLOL]H�DQG�OHYHUDJH�SXEOLF
DQG�SULYDWH�V\VWHPV�WKDW�DUH�LQ�RSHUDWLRQ�

• 5HVRXUFHV�¥�3URSRVDOV�VKRXOG�GHPRQVWUDWH�WKH�FDSDELOLW\�WR�PDUVKDO�VWDII�ZLWK�DSSUR�
SULDWH�VNLOOV���3UHIHUHQFH�VKRXOG�EH�JLYHQ�WR�SURMHFWV�WKDW�ZLOO�PDWFK�DQG�OHYHUDJH�SXEOLF
IXQGV�ZLWK�SULYDWH�IXQGV��HTXLSPHQW��DQG�VHUYLFHV�
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5HFRPPHQGDWLRQ���� � 7KH� 8�6�� '27� VKRXOG� VXSSRUW� WKH� HPHUJLQJ� ,76�LQWHUPRGDO
IRUXPV� DQG� FRQWLQXH� LGHQWLILFDWLRQ� RI� LQWHUPRGDO� IUHLJKW� LVVXHV� DQG� SURPLVLQJ� ,76
DSSOLFDWLRQV�

7KH� 8�6�� '27� VKRXOG� IXUWKHU� HPSRZHU� WKH� 8�6�� '27’V� ,QWHUPRGDO� )UHLJKW� 6WHHULQJ
&RPPLWWHH� E\� JLYLQJ� LW� UHVSRQVLELOLW\� IRU� LGHQWLILFDWLRQ� DQG� UHILQHPHQW� RI� LQWHUPRGDO
LVVXHV�� UHYLHZ�RI� WHFKQRORJ\�� DQG�GHOLQHDWLRQ� RI� SRVVLEOH� IUDPHZRUNV� IRU� DQ� LQWHUPRGDO
IUHLJKW� LQIRUPDWLRQ� V\VWHPV� DUFKLWHFWXUH�� � 7KHVH� UHVSRQVLELOLWLHV� VKRXOG� EH� FDUULHG� RXW
WKURXJK�RYHUVLJKW�RI�LQ�KRXVH�DQG�FRQWUDFW�VWXGLHV��FRRUGLQDWLRQ�RI�SXEOLF�VHFWRU�SDUWLFL�
SDWLRQ� LQ� WKH�RSHUDWLRQDO� WHVWV�� DQG�DVVHVVPHQW�RI� WKH�RSHUDWLRQDO� WHVWV�� �7KH�NQRZOHGJH
DQG�H[SHULHQFH�JDLQHG�E\�WKH�FRPPLWWHH�VKRXOG�EH�XVHG�WR�KHOS�VKDSH�IHGHUDO�LQWHUPRGDO
IUHLJKW�SROLFLHV�DQG�SURJUDP�LQLWLDWLYHV�

7KH�8�6��'27�VKRXOG�FRQWLQXH�WR�XWLOL]H�WKH�,76�$PHULFD�,QWHUPRGDO�)UHLJKW�7HFKQRORJ\
:RUNLQJ�*URXS���7KH�8�6��'27�VKRXOG�VROLFLW�WKH�ZRUNLQJ�JURXS’V�DGYLFH�RQ�WKH�FRQGXFW
DQG�HYDOXDWLRQ�RI�WKH�RSHUDWLRQDO�WHVWV��SULYDWH�VHFWRU�RXWUHDFK��DQG�SRWHQWLDO�IUDPHZRUNV
IRU�DQ�LQWHUPRGDO�LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH�DQG�GDWD�LQWHUFKDQJH�VWDQGDUGV���7KH
8�6��'27�VKRXOG�HQFRXUDJH�WKH�HYROXWLRQ�RI�WKH�ZRUNLQJ�JURXS�DV�D�EURDG�EDVHG�SROLF\
DQG�SURJUDP�UHVRXUFH�WKDW�FDQ�SURYLGH�LQSXW�RQ�SURPLVLQJ�,76�LQWHUPRGDO�DSSOLFDWLRQV�

5HFRPPHQGDWLRQ�����7KH�8�6��'27�VKRXOG�EXLOG�XSRQ�WKH�RSHUDWLRQDO�WHVWV�WR�HVWDEOLVK
WKH� QHHG� IRU� DQG� VFRSH� RI� DQ� LQWHUPRGDO� LQIRUPDWLRQ� V\VWHPV� DUFKLWHFWXUH� DQG� GDWD
LQWHUFKDQJH�VWDQGDUGV�

7KH�RSHUDWLRQDO�WHVWV�ZLOO�SURYLGH�LQIRUPDWLRQ�RQ�WKH�QHHG�DQG�PDUNHW�IRU�DQ�LQWHUPRGDO
LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH�DQG�GDWD�LQWHUFKDQJH�VWDQGDUGV�� �7KH�8�6��'27�VKRXOG
EXLOG� RQ� WKLV� LQIRUPDWLRQ� DQG� RWKHU� LQIRUPDWLRQ� JDWKHUHG� WKURXJK� LWV� RXWUHDFK� HIIRUWV�
UHVHDUFK�VWXGLHV��DQG�SURJUDPV���7KH�8�6��'27�VKRXOG�FRQWLQXH�WR�SXUVXH�RSSRUWXQLWLHV�WR
GHYHORS�DQ�RSHQ�LQWHUPRGDO�LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH�DQG�VWDQGDUGV�WKURXJK�SUR�
JUDP� FRRUGLQDWLRQ� ZLWK� RWKHU� IHGHUDO� DJHQFLHV� �H�J��� 'R'�� 8�6�� 7UHDVXU\�� WKH� -XVWLFH
'HSDUWPHQW�� HWF��� DQG� GRPHVWLF� DQG� LQWHUQDWLRQDO� VWDQGDUGV� RUJDQL]DWLRQV�� � 7KH
GLVFXVVLRQV�VKRXOG�LQYROYH�UHSUHVHQWDWLYHV�IURP�WKH�,76�-RLQW�3URJUDP�2IILFH��WKH�2IILFH�RI
,QWHUPRGDOLVP��WKH�8�6��'27�RSHUDWLQJ�DGPLQLVWUDWLRQV��,76�$PHULFD��LQGXVWU\��YHQGRUV�
DQG�VWDWH�DQG� ORFDO� WUDQVSRUWDWLRQ�DJHQFLHV�� � ,I� WKH�RSHUDWLRQDO� WHVWV�GHPRQVWUDWH�D�QHHG
DQG�D�PDUNHW�IRU�DQ�LQWHUPRGDO�LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH�DQG�VWDQGDUGV��DQG�WKH
,76�$PHULFD�LQWHUPRGDO�ZRUNLQJ�JURXS�FRDOHVFHV�LQGXVWU\�VXSSRUW��WKH�8�6��'27�VKRXOG
LQLWLDWH�D�IRUPDO�GHILQLWLRQ�RI�WKH�DUFKLWHFWXUH�DQG�GUDIWLQJ�RI�VWDQGDUGV�
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��� ,76�,QWHUPRGDO�)UHLJKW
2SHUDWLRQDO�7HVW�&RQFHSWV

7KLV�VHFWLRQ�RXWOLQHV�HLJKW�LQWHUPRGDO�IUHLJKW�RSHUDWLRQDO�FRQFHSWV� WKDW�FRPELQH�H[LVWLQJ
V\VWHPV�DQG�,76�DSSOLFDWLRQV�IRU�SLORW�WHVWV���7KH�SLORW��RU�RSHUDWLRQDO��WHVWV�ZRXOG�EH�FRQ�
GXFWHG� WR� IDFLOLWDWH�PRYHPHQWV�RI� LQWHUPRGDO� IUHLJKW�� � 7HVWV�ZRXOG� OLQN� H[LVWLQJ�SULYDWH
VHFWRU� VKLSPHQW� LQIRUPDWLRQ� V\VWHPV� DQG� DVVHW�PDQDJHPHQW� V\VWHPV�ZLWK�SXEOLF� VHFWRU
WUDIILF��UHJXODWRU\��DQG�VDIHW\�PDQDJHPHQW�V\VWHPV�DV�OLVWHG�LQ�6HFWLRQ������)LJXUH�����

7KH�RSHUDWLRQDO� WHVWV� DUH�EDVHG� RQ� UHFRPPHQGDWLRQV� IURP�SUHYLRXV� VWXGLHV� DQG� FRQIHU�
HQFHV�VSRQVRUHG�E\�WKH�8�6��'27��DV�ZHOO�DV�LQSXW�IURP�WKH�VL[�UHFHQW�OLVWHQLQJ�VHVVLRQV�RQ
SRWHQWLDO�DSSOLFDWLRQV�RI�,76�WHFKQRORJLHV���7KH�HLJKW�FRQFHSWV�UHSUHVHQW�VRPH�EXW�QRW�DOO
RI� WKH� LGHDV� DGYDQFHG� LQ� WKH� OLVWHQLQJ� VHVVLRQV� DQG� WKH� VWXGLHV� DQG� FRQIHUHQFHV�� � 7KH\
ZHUH�GHILQHG�RQ�WKH�EDVLV�RI�SUREOHPV�DQG�QHHGV�WKDW�ZHUH�LGHQWLILHG�E\�VWDNHKROGHUV��DQG
WKH\�DUH�FRQVLVWHQW�ZLWK�WKH�RSHUDWLRQV�RI�SULYDWH�DQG�SXEOLF�VHFWRU�VWDNHKROGHUV�DQG�WKH
V\VWHPV�DQG�WHFKQRORJLHV�WKDW�WKH\�XVH�

7KH�RYHUYLHZV�SURYLGH�WKH�IROORZLQJ�LQIRUPDWLRQ�DERXW�WKH�WHVW�FRQFHSWV�

• 2EMHFWLYH�RI�GHPRQVWUDWLQJ�WKH�FRQFHSW�

• 3UREOHP�WKDW�LV�DGGUHVVHG�

• $SSURDFK�LQ�WHUPV�RI�WKH�V\VWHPV�WKDW�ZLOO�EH�OLQNHG�DQG�WKH�NLQGV�RI�LQIRUPDWLRQ�WKDW
ZLOO�EH�H[FKDQJHG�

• 2XWFRPHV�DQG�EHQHILWV�WKDW�DUH�DQWLFLSDWHG�IURP�GHSOR\LQJ�WKH�FRQFHSW�

• 3HUIRUPDQFH�PHDVXUHV�WKDW�DUH�VXJJHVWHG�IRU�PHDVXULQJ�WKH�EHQHILWV��DQG

• 3DUWLFLSDQWV�WKDW�DUH�VXJJHVWHG�IRU�WKH�RSHUDWLRQDO�WHVW�

3HUIRUPDQFH�PHDVXUHV�DUH� VXJJHVWHG� IRU�HDFK�RI� WKH�RSHUDWLRQDO�FRQFHSWV�� �3HUIRUPDQFH
PHDVXUHV�DUH�XVHG� WR�PHDVXUH� DQG�HYDOXDWH� WKH�HIIHFWLYHQHVV�RI� WKH�RSHUDWLRQDO� FRQFHSW
GHPRQVWUDWHG� LQ� WKH� WHVW�� �0HDVXUHV� FDQ�EH�TXDQWLWDWLYH�� FRQVLVWLQJ�RI� FRXQWV�DQG�PHDV�
XUHPHQWV��RU�TXDOLWDWLYH��FRQVLVWLQJ�RI�DWWLWXGHV�DQG�SHUFHSWLRQV�� �3HUIRUPDQFH�PHDVXUHV
ZLOO�GHWHUPLQH�WKH�GDWD�WR�EH�FROOHFWHG�DV�SDUW�RI�WKH�WHVW���,Q�RUGHU�WR�DFFXUDWHO\�HYDOXDWH�D
WHVW��“EHIRUH�DQG�DIWHU” GDWD�IRU�PHDVXUHV�DUH�QHHGHG���7KLV�ZLOO�HQDEOH�WKH�VWDNHKROGHUV�WR
DVVHVV�WKH�LPSDFW�RI�D�FKDQJH�

.H\�SHUIRUPDQFH�PHDVXUHV� WKDW�DUH� VXJJHVWHG� LQFOXGH� WUDQVLW� WLPH�� ODERU� FRVWV�� DFFLGHQW
UDWH�� TXHXH� WLPH��DQG� VDWLVIDFWLRQ�RI�PRWRU� FDUULHUV��GULYHUV�� JRYHUQPHQW�SHUVRQQHO�� DQG
RWKHU�SDUWLHV�
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6RPH�PHDVXUHV��VXFK�DV�UHOLDELOLW\�DQG�SUHGLFWDELOLW\�RI�WUDQVSRUWDWLRQ�VHUYLFH��PD\�EH�GLI�
ILFXOW� WR� TXDQWLI\�� EXW� WKH�PHDVXUHV�PD\� EH� H[WUHPHO\� LPSRUWDQW� IRU� DVVHVVLQJ� EHQHILWV�
6XUURJDWH�PHDVXUHV�PD\�EH�XVHG�IRU�PHDVXUHV�WKDW�DUH�KDUG�WR�TXDQWLI\���)RU�H[DPSOH��RQ�
WLPH�SHUIRUPDQFH��ZKLFK� LV� D� FRPPRQ� UHTXLUHPHQW� LQ� IUHLJKW�GHOLYHU\� FRQWUDFWV�� FDQ�EH
XVHG�DV�D�PHDVXUH�RI� UHOLDELOLW\�� �2WKHU�PHDVXUHV� WKDW�DUH�QRW� UHDGLO\�TXDQWLILHG� LQFOXGH
FXVWRPHU� VDWLVIDFWLRQ� DQG� XVHU� VDWLVIDFWLRQ�� � 7KHVH� PHDVXUHV� IUHTXHQWO\� DUH� DVVHVVHG
TXDOLWDWLYHO\�WKURXJK�LQWHUYLHZV�RU�VXUYH\V�

0RUH�WKDQ�RQH�SHUIRUPDQFH�PHDVXUH�FDQ�EH�XVHG�WR�PHDVXUH�WKH�SHUIRUPDQFH�RI�D�V\VWHP�
DSSOLFDWLRQ��RU�VHUYLFH���7R�PHDVXUH�WKH�HIIHFWLYHQHVV�RI�SURYLGLQJ�PRWRU�FDUULHUV�ZLWK�WUDI�
ILF� LQIRUPDWLRQ� IURP� OLQNHG� SXEOLF� DQG� SULYDWH� V\VWHPV� WR� DYRLG� LQFLGHQWV� DQG� UHGXFH
GHOD\V��PHDVXUHV�WKDW�DUH�DSSOLFDEOH�LQFOXGH�WUDQVLW�WLPH��ORDGV�WUDQVSRUWHG�SHU�YHKLFOH�SHU
GD\�� ODERU�FRVWV��DQG�QXPEHU�RI� WLPHV�D�SHQDOW\� LV� LQFXUUHG�EHFDXVH�RI�QRQ�RQ�WLPH�SHU�
IRUPDQFH�� �:KLFK�PHDVXUHV�DUH�XVHG�IRU�WKH�WHVW�ZRXOG�EH�GHWHUPLQHG�E\�WKH�HYDOXDWRU�
ZLWK�WKH�DSSURYDO�RI�WKH�SURMHFW�VWHHULQJ�FRPPLWWHH��RQ�WKH�EDVLV�RI�DSSURSULDWHQHVV�DQG
DYDLODELOLW\�RI�GDWD�LQ�WHUPV�RI�KLVWRULFDO�UHFRUGV�DQG�HDVH�RI�FROOHFWLRQ�

3HUIRUPDQFH�PHDVXUHV�KDYH�WR�EH�XVHG�FDUHIXOO\�IRU�DVVHVVLQJ�EHQHILWV���7R�HQVXUH�WKDW�WKH
PHDVXUHV�DUH�PHDQLQJIXO��WKH\�PXVW�EH�YHULILHG�ZLWK�VWDNHKROGHUV��LQFOXGLQJ�SDUWLFLSDQWV
LQ� WKH� WHVW�� �7KH� WHVW� HYDOXDWLRQ�ZRXOG� FOHDUO\� LQGLFDWH� WKH�SDUWLHV� WKDW�ZLOO�EHQHILW� IURP
HDFK�SHUIRUPDQFH�PHDVXUH�� �)RU�H[DPSOH�� WKH�PRWRU�FDUULHU�� WKH�GULYHU�RI� WKH� WUXFN��DQG
WKH�FDUULHU’V�FXVWRPHU�VWDQG�WR�EHQHILW�IURP�UHGXFHG�WUDQVLW�WLPH�

0RWRU�FDUULHUV�DUH�VXJJHVWHG�SDUWLFLSDQWV�LQ�PDQ\�RI�WKH�WHVWV���&OHDUO\�WKH�“PRWRU�FDUULHU
LQGXVWU\” � LV� H[WUHPHO\� GLYHUVH� ZLWK� D� UDQJH� RI� RSHUDWLQJ� FKDUDFWHULVWLFV�� IOHHW� VL]H�� DQG
DXWRPDWLRQ� DQG� WHFKQRORJLFDO� FDSDELOLWLHV�� � 7KH� WHVWV� VKRXOG� LQFOXGH�PRWRU� FDUULHUV� WKDW
SURYLGH�GUD\DJH�RSHUDWLRQV�

n ��� 2SHUDWLRQDO�7HVW�&RQFHSW�¥�,QWHUPRGDO�2XWERXQG�)ORZ
0DQDJHPHQW

 2EMHFWLYH

,PSURYH� WKH�PRELOLW\� RI� WUXFNV� H[LWLQJ� WHUPLQDO� JDWHV� E\� DGMXVWLQJ� VWUHHW� WUDIILF� VLJQDOV
EDVHG�RQ�UHDO�WLPH�WUDIILF�FRQGLWLRQV�RU�RSWLPL]HG�VLJQDO�WLPLQJ�SODQV�

 3UREOHP

7UDIILF�VLJQDOV�RQ�WHUPLQDO�HJUHVV�URDGV�DQG�FRUULGRUV�FDQ�FDXVH�FRQJHVWLRQ��TXHXLQJ��DQG
GHOD\V�IRU�WUXFNV�H[LWLQJ�WKH�WHUPLQDO�JDWH�
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 $SSURDFK

/LQN�WKH�WHUPLQDO’V�JDWH�FOHDUDQFH�V\VWHP�ZLWK�WKH�WUDIILF�UHVSRQVLYH�DQG��DGDSWLYH�WUDIILF
VLJQDO�V\VWHPV�WKDW�DUH�SDUW�RI�D�UHJLRQDO�RU�FRUULGRU�WUDIILF�PDQDJHPHQW�V\VWHP���7KH�NH\
V\VWHPV�DUH�

• *DWH�FOHDUDQFH�V\VWHP�WKDW�DXWRPDWHV�WKH�YHULILFDWLRQ�DQG�LQVSHFWLRQ�RI�GULYHUV��WUXFNV�
DQG�FRQWDLQHUV��DQG

• 7UDIILF�PDQDJHPHQW� V\VWHP� WKDW� UHJXODWHV� WUDIILF� VLJQDO� WLPLQJ� DQG� FRRUGLQDWLRQ� LQ� D
FRUULGRU�

*DWH� FOHDUDQFH� V\VWHPV� FRXOG�SURYLGH� LQIRUPDWLRQ� RQ� WKH� YROXPHV� RI� WUXFNV� H[LWLQJ� WKH
WHUPLQDO�WR�WKH�UHJLRQDO�RU�FRUULGRU�WUDIILF�PDQDJHPHQW�V\VWHP���7KH�WUDIILF�PDQDJHPHQW
V\VWHP�ZRXOG�XVH�WKH�LQIRUPDWLRQ�WR�DGMXVW�WKH�WLPLQJ�RI�VWUHHW�WUDIILF�VLJQDOV�DQG�IUHHZD\
UDPS�PHWHUV�WR�HQVXUH�HIILFLHQW�WUDIILF�IORZ�DQG�PLQLPL]H�TXHXLQJ���7LPLQJ�FRXOG�EH�EDVHG
RQ�GD\�DQG�WLPH�RI�GD\�SDWWHUQV�RU�UHDO�WLPH�WUDIILF�FRQGLWLRQV�

 $QWLFLSDWHG�2XWFRPHV�%HQHILWV

• 5HGXFHG�FRQJHVWLRQ�RQ�HJUHVV�URDGV�

• )HZHU�GHOD\V�RQ�SULPDU\�URXWHV�

• ,PSURYHG�FRUULGRU�WUDIILF�PDQDJHPHQW�

• 5HGXFHG�IXHO�FRQVXPSWLRQ�

• 5HGXFHG�YHKLFOH�HPLVVLRQV��DQG

• ,QFUHDVHG�VDIHW\�RQ�HJUHVV�URDGV�

 6XJJHVWHG�3HUIRUPDQFH�0HDVXUHV

 4XDQWLWDWLYH�0HDVXUHV

• 7UDQVLW�WLPH�

• /RDGV�SHU�YHKLFOH�SHU�GD\�

• /DERU�FRVWV�

• 7LPH�ZDLWLQJ�DW�WUDIILF�VLJQDOV�

• 7LPH�ZDLWLQJ�DW�IUHHZD\�UDPS�VLJQDOV�

• $YHUDJH�FRUULGRU�VSHHGV��DQG

• $FFLGHQW�UDWH�RQ�HJUHVV�URDGV�
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 4XDOLWDWLYH�0HDVXUHV

• $VVHVVPHQW�RI�GULYHU�PRWRU�FDUULHU�VDWLVIDFWLRQ��DQG

• 7UDIILF�PDQDJHPHQW�V\VWHP�RSHUDWRU’V�DVVHVVPHQW�RI�HIIHFWLYHQHVV�

 6XJJHVWHG�3DUWLFLSDQWV

• 2SHUDWRUV�RI�WUDIILF�PDQDJHPHQW�V\VWHPV�RU�WUDIILF�RSHUDWLRQV�FHQWHUV��H�J���VWDWH�'27�
UHJLRQDO�WUDQVSRUWDWLRQ�FRPPLVVLRQ��

• 0RWRU�FDUULHUV�

• 7HUPLQDO�RSHUDWRUV��DQG

• /RFDO�SROLFH�RU�RWKHU�DJHQF\�IRU�DFFLGHQW�GDWD�

n ��� 2SHUDWLRQDO�7HVW�&RQFHSW�¥�7HUPLQDO�,QERXQG�)ORZ
0DQDJHPHQW

 2EMHFWLYH

 ,PSURYH� WKH�PDQDJHPHQW� RI� LQERXQG� WUXFN� DQG� FRQWDLQHU� WUDIILF� DW� WHUPLQDOV� E\� XVLQJ
LQIRUPDWLRQ�RQ�DQWLFLSDWHG�LQERXQG�YROXPHV�DQG�DUULYDO�WLPHV�WR�VSUHDG�RXW�WRWDO�DUULYDOV�

 3UREOHP

 +HDY\�LQERXQG�WUDIILF�DW� WHUPLQDOV�FDQ�H[FHHG�SURFHVVLQJ�FDSDFLW\�� UHVXOWLQJ� LQ�TXHXHV� WKDW
PD\�H[WHQG�RQWR�DFFHVV�URDGV��GHOD\V��DQG�KLJK�SHDN�SHULRG�RSHUDWLQJ�FRVWV�IRU�WKH�WHUPLQDO�

 $SSURDFK

 /LQN�HOHFWURQLF� WROO� FROOHFWLRQ� DQG�ZHLJK� VWDWLRQ� FOHDUDQFH� V\VWHPV�ZLWK� WKH� WHUPLQDO’V� JDWH
FOHDUDQFH�V\VWHP�DQG�WKH�PRWRU�FDUULHU�URXWLQJ�DQG�GLVSDWFKLQJ�V\VWHP���7KH�NH\�V\VWHPV�DUH�

• (OHFWURQLF�WROO�FROOHFWLRQ�V\VWHP�WKDW�HQDEOHV�WKH�HOHFWURQLF�SD\PHQW�RI�KLJKZD\��EULGJH�
DQG�WXQQHO�WROOV�

• :HLJK� VWDWLRQ� FOHDUDQFH� V\VWHP� WKDW� HQDEOHV� FRPPHUFLDO� YHKLFOHV� WR� DYRLG� VWRSV� DW
ZHLJK�VWDWLRQV�

• *DWH�FOHDUDQFH�V\VWHP�WKDW�DXWRPDWHV�WKH�YHULILFDWLRQ�DQG�LQVSHFWLRQ�RI�GULYHUV��WUXFNV�
DQG�FRQWDLQHUV��DQG

• 0RWRU� FDUULHU� URXWLQJ� DQG� GLVSDWFKLQJ� V\VWHP� WKDW� DXWRPDWHV� WKH� URXWLQJ� DQG� GLV�
SDWFKLQJ�RI�WUXFNV�
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 5HJLRQDO� HOHFWURQLF� WROO� FROOHFWLRQ� DQG�ZHLJK� VWDWLRQ� FOHDUDQFH� V\VWHPV� LGHQWLI\� SDVVLQJ
WUXFNV�DQG�PDUN�WKH�ORFDWLRQ�DQG�WLPH�� �7KH�REVHUYDWLRQ�FRXOG�EH�IRUZDUGHG�WR�WHUPLQDO
RSHUDWRUV� ZKLFK� ZRXOG� XVH� WKH� LQIRUPDWLRQ� WR� DQWLFLSDWH� WUXFN� DUULYDOV�� SUHSODQ� JDWH
DFWLYLWLHV��DQG�FRPPXQLFDWH�ZLWK�PRWRU�FDUULHU�GLVSDWFKHUV� WR�VFKHGXOH�DUULYDO� WLPHV�� �$
WKLUG�SDUW\�IDFLOLWDWRU�FRXOG�PDQDJH�WKH�ORFDWLRQ�GDWD�IRU�WKH�WHUPLQDO�RSHUDWRUV�

 $QWLFLSDWHG�2XWFRPHV�%HQHILWV

• 5HGXFHG�TXHXLQJ�DW�WHUPLQDO�JDWHV�

• 5HGXFHG�GHOD\V�ZDLWLQJ�IRU�JDWH�SURFHVVLQJ�

• 5HGXFHG�WHUPLQDO�SHDN�ODERU�FRVWV�

• ,PSURYHG�FRUULGRU�WUDIILF�PDQDJHPHQW�

• 5HGXFHG�IXHO�FRQVXPSWLRQ�

• 5HGXFHG�YHKLFOH�HPLVVLRQV��DQG

• ,QFUHDVHG�VDIHW\�RQ�DFFHVV�URDGV�

 6XJJHVWHG�3HUIRUPDQFH�0HDVXUHV

 4XDQWLWDWLYH�0HDVXUHV

• *DWH�SURFHVVLQJ�WLPH�

• 4XHXH�OHQJWK�

• 7LPH�TXHXHG�XS�DW�WHUPLQDO�JDWH�

• 7UDQVLW�WLPH�

• /RDGV�SHU�YHKLFOH�SHU�GD\�

• /DERU�FRVWV�

• &RVW�WR�WHUPLQDO�SHU�XQLW�KDQGOHG�

• 8QLWV�KDQGOHG�SHU�WHUPLQDO�HPSOR\HH�SHU�ZRUN�VKLIW��DQG

• $FFLGHQW�UDWH�RQ�DFFHVV�URDGV�
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 4XDOLWDWLYH�0HDVXUHV

• $VVHVVPHQW�RI�GULYHU�PRWRU�FDUULHU�VDWLVIDFWLRQ��DQG

• $VVHVVPHQW�RI�WHUPLQDO�RSHUDWRU�VDWLVIDFWLRQ�

 6XJJHVWHG�3DUWLFLSDQWV

• 2SHUDWRUV�RI�HOHFWURQLF�WROO�FROOHFWLRQ�V\VWHPV�

• 2SHUDWRUV�RI�ZHLJK�VWDWLRQ�FOHDUDQFH�V\VWHPV��H�J���VWDWH�'27��RU�VWDWH�SROLFH�RU�KLJK�
ZD\�SDWURO��

• 7HUPLQDO�RSHUDWRUV�

• 0RWRU�FDUULHUV�

• 7KLUG�SDUW\�IDFLOLWDWRUV�

• /RFDO�SROLFH�RU�RWKHU�DJHQF\�IRU�DFFLGHQW�GDWD��DQG

• 032V�

n ��� 2SHUDWLRQDO�7HVW�&RQFHSW�¥�,QFLGHQW�$YRLGDQFH

 2EMHFWLYH

 3URYLGH�PRWRU�FDUULHUV�ZLWK�UHDO�WLPH�LQIRUPDWLRQ�RQ�LQFLGHQWV��FRQJHVWLRQ��FRQVWUXFWLRQ�
DQG�RWKHU�WUDIILF�FRQGLWLRQV�WR�HQDEOH�WKHP�WR�RSWLPL]H�WKHLU�URXWLQJ�DQG�GLVSDWFKLQJ�E\
DYRLGLQJ�LQFLGHQWV�DQG�RWKHU�GHOD\V�

 3UREOHP

 0RWRU� FDUULHUV� LQFXU� VXEVWDQWLDO� FRVWV� DV� D� UHVXOW� RI� GHOD\V�GXH� WR� LQFLGHQWV�� FRQJHVWLRQ�
DQG�RWKHU�WUDIILF�FRQGLWLRQV�

 $SSURDFK

/LQN� WKH� FRUULGRU� LQFLGHQW�PDQDJHPHQW� V\VWHP� DQG�RU� WUDIILF�PDQDJHPHQW� V\VWHP� DQG
WKH�FRUULGRU� WUDYHOHU� LQIRUPDWLRQ�V\VWHP�ZLWK� WKH�PRWRU�FDUULHU� URXWLQJ�DQG�GLVSDWFKLQJ
V\VWHP���7KH�NH\�V\VWHPV�DUH�

• ,QFLGHQW� PDQDJHPHQW� V\VWHP� WKDW� GHWHFWV� DQ� LQFLGHQW� DQG� LPSOHPHQWV� LQFLGHQW
UHVSRQVH�DQG�FOHDUDQFH�

• 7UDIILF�PDQDJHPHQW�V\VWHP�WKDW�GHWHFWV�DQG�PRQLWRUV�WUDIILF�FRQGLWLRQV�
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• 7UDYHOHU�LQIRUPDWLRQ�V\VWHP�WKDW�SURYLGHV�UHDO�WLPH�LQIRUPDWLRQ�RQ�WUDIILF�FRQGLWLRQV�
DQG

• 0RWRU� FDUULHU� URXWLQJ� DQG� GLVSDWFKLQJ� V\VWHP� WKDW� DXWRPDWHV� WKH� URXWLQJ� DQG� GLV�
SDWFKLQJ�RI�WUXFNV�

5HJLRQDO� RU� FRUULGRU� LQFLGHQW� PDQDJHPHQW� V\VWHP� DQG�RU� WUDIILF� PDQDJHPHQW� V\VWHP
KDYH� LQIRUPDWLRQ� RQ� LQFLGHQWV�� FRQJHVWLRQ�� DQG� RWKHU� WUDIILF� FRQGLWLRQV� WKDW� WKH� WUDYHOHU
LQIRUPDWLRQ�V\VWHP�FRXOG�SDVV�WR�WKH�PRWRU�FDUULHU�URXWLQJ�DQG�GLVSDWFKLQJ�V\VWHP���7KH
URXWLQJ� DQG�GLVSDWFKLQJ� V\VWHP�ZRXOG� XVH� WKH� LQIRUPDWLRQ� WR� VHOHFW� DOWHUQDWH� URXWHV� RU
DGMXVW�GLVSDWFKLQJ�WR�DYRLG�LQFLGHQWV�DQG�RWKHU�GHOD\V�� �'HVLJQDWHG�WUXFN�URXWHV��ZHLJKW
OLPLWV��DQG�RWKHU�UHVWULFWLRQV�ZRXOG�EH�NHSW�XS�WR�GDWH�LQ�WKH�FDUULHU�V\VWHP�

 $QWLFLSDWHG�2XWFRPHV�%HQHILWV

• 5HGXFHG�GHOD\V�GXH�WR�LQFLGHQWV�DQG�FRQJHVWLRQ�

• ,QFUHDVHG�IOHHW�RSHUDWLQJ�HIILFLHQF\�

• ,PSURYHG�FRUULGRU�WUDIILF�PDQDJHPHQW�

• 5HGXFHG�IXHO�FRQVXPSWLRQ�

• 5HGXFHG�GXSOLFDWH�VKLSPHQWV�VHQW�WR�DYRLG�MXVW�LQ�WLPH�SHQDOWLHV��DQG

• ,PSURYHG�PRWRU�FDUULHU�DQG�KLJKZD\�VDIHW\�

 6XJJHVWHG�3HUIRUPDQFH�0HDVXUHV

 4XDQWLWDWLYH�0HDVXUHV

• 7UDQVLW�WLPH�

• /RDGV�SHU�YHKLFOH�SHU�GD\�

• /DERU�FRVWV�

• 7LPHV�SHQDOL]HG�IRU�QRQ�RQ�WLPH�SHUIRUPDQFH�

• &RVWV�RI�SHQDOWLHV�IRU�QRQ�RQ�WLPH�SHUIRUPDQFH��DQG

• $FFLGHQW�UDWH�RQ�FRUULGRU�

 4XDOLWDWLYH�0HDVXUHV

• $VVHVVPHQW�RI�LPSDFW�RQ�EXVLQHVV�ORVW�GXH�WR�XQDFFHSWDEOH�RQ�WLPH�SHUIRUPDQFH��DQG

• $VVHVVPHQW�RI�PRWRU�FDUULHU�FXVWRPHU�VDWLVIDFWLRQ�
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 6XJJHVWHG�3DUWLFLSDQWV

• 2SHUDWRUV� RI� LQFLGHQW� PDQDJHPHQW� RU� WUDIILF� PDQDJHPHQW� V\VWHPV� �H�J��� VWDWH� '27�
UHJLRQDO�HPHUJHQF\�PDQDJHPHQW�DJHQF\��

• 2SHUDWRUV� RI� WUDYHOHU� LQIRUPDWLRQ� V\VWHPV� �H�J��� VWDWH� '27�� SULYDWH� SURYLGHU�� SXEOLF�
SULYDWH�RUJDQL]DWLRQ��

• 0RWRU�FDUULHUV�

• 6WDWH�'27�DQG�ORFDO�SROLFH�RU�RWKHU�DJHQF\�IRU�DFFLGHQW�GDWD��DQG

• 032V�

n ��� 2SHUDWLRQDO�7HVW�&RQFHSW�¥�3UH�7ULS�6DIHW\�DQG�:HLJKW
6FUHHQLQJ

 2EMHFWLYH

 5HGXFH� WKH� IUHTXHQF\�DQG�GXUDWLRQ�RI�VWRSV�DW�ZHLJK�VWDWLRQV�DQG�RWKHU� LQVSHFWLRQ�VLWHV
IRU�VDIH�DQG�OHJDO�PRWRU�FDUULHUV�

 3UREOHP

 :HLJK�VWDWLRQ�VWRSV��HVSHFLDOO\�ZKHQ�WKHUH�LV�FRQJHVWLRQ��DQG�URDGVLGH�LQVSHFWLRQV�FUHDWH�D
EXUGHQ�IRU�WKH�FRPSOLDQW�PRWRU�FDUULHU�EHFDXVH�GHOD\V�GLUHFWO\�LPSDFW�D�FDUULHU’V�DELOLW\�WR
PHHW�VFKHGXOHV�WKHUHE\�LQFUHDVLQJ�FRVW�DQG�UHGXFLQJ�SURILWDELOLW\�

 $SSURDFK

 /LQN� WKH� WHUPLQDO’V�JDWH�FOHDUDQFH�V\VWHP�ZLWK� WKH�UHJXODWRU\�VDIHW\�DVVXUDQFH�RU�ZHLJK
VWDWLRQ�FOHDUDQFH�V\VWHP���7KH�NH\�V\VWHPV�DUH�

• *DWH�FOHDUDQFH�V\VWHP�WKDW�DXWRPDWHV�WKH�YHULILFDWLRQ�DQG�LQVSHFWLRQ�RI�GULYHUV��WUXFNV�
DQG�FRQWDLQHUV�

• 6DIHW\�DVVXUDQFH�V\VWHP�WKDW�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�VDIHW\�KLVWRU\�DQG�SHUIRUP�
DQFH�RI�PRWRU�FDUULHUV�DQG�GULYHUV��DQG

• :HLJK�VWDWLRQ�FOHDUDQFH�V\VWHP�WKDW�SURYLGHV�OLQNV�WR�GDWDEDVHV�FRQWDLQLQJ�FDUULHU�DQG
GULYHU� FUHGHQWLDOV� DQG� VDIHW\� LQIRUPDWLRQ� DQG� HQDEOHV� FRPPHUFLDO� YHKLFOHV� WR� DYRLG
VWRSV�DW�ZHLJK�VWDWLRQV�

'ULYHUV�DW� WKH� WHUPLQDO�JDWH� FRXOG�YHULI\� WKHLU� FUHGHQWLDOV�DQG�VDIHW\� VWDWXV�E\�TXHU\LQJ
WKH� UHJXODWRU\� VDIHW\� DVVXUDQFH�RU�ZHLJK� VWDWLRQ�FOHDUDQFH� V\VWHP�� � 7KH� WUXFN�ZRXOG�EH
ZHLJKHG�DW�WKH�WHUPLQDO��WKH�VWDWH�ZRXOG�FRQGXFW�ZHLJKLQJV�RU�DUUDQJH�IRU�ZHLJKLQJV�E\
WHUPLQDO�SHUVRQQHO���DQG�WKLV� LQIRUPDWLRQ�DORQJ�ZLWK�WKH�VWDWXV�RI�FUHGHQWLDOV�DQG�VDIHW\
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SHUIRUPDQFH�WUDQVPLWWHG�WR�WKH�ZHLJK�VWDWLRQ���7KH�LQIRUPDWLRQ�DOVR�ZRXOG�EH�DYDLODEOH�WR
URDG� SDWURO� RIILFHUV�� � ,I� WKH� WUXFN� LV� LQ� FRPSOLDQFH� ZLWK�ZHLJKW�� FUHGHQWLDOV�� DQG� VDIHW\
UHTXLUHPHQWV�� WKH�ZHLJK� VWDWLRQ� FOHDUDQFH� V\VWHP�ZRXOG� FOHDU� WKH� WUXFN� IRU� E\SDVV� DV� LW
DSSURDFKHV�WKH�IDFLOLW\�

 $QWLFLSDWHG�2XWFRPHV�%HQHILWV

• 5HGXFHG�GHOD\V�IRU�FRPSOLDQW�FDUULHUV�

• ,QFUHDVHG�KLJKZD\�VDIHW\�IURP�UHGXFHG�TXHXLQJ�DW�ZHLJK�VWDWLRQV��DQG

• 0RUH�HIILFLHQW�XWLOL]DWLRQ�RI�SXEOLF�UHVRXUFHV�

 6XJJHVWHG�3HUIRUPDQFH�0HDVXUHV

 4XDQWLWDWLYH�0HDVXUHV

• :HLJK�VWDWLRQ�RU�URDGVLGH�LQVSHFWLRQ�VWRSV�

• 7LPH�TXHXHG�XS�DQG�SURFHVVHG�WKURXJK�ZHLJK�VWDWLRQV�

• 7UDQVLW�WLPH�

• /RDGV�SHU�YHKLFOH�SHU�GD\�

• /DERU�FRVWV��DQG

• $FFLGHQW�UDWH�DW�KLJKZD\�PDLQOLQH�WR�ZHLJK�VWDWLRQ�DSSURDFK�UDPS�

 4XDOLWDWLYH�0HDVXUHV

• $VVHVVPHQW�RI�XWLOLW\�WR�ZHLJK�VWDWLRQ�RU�URDG�SDWURO�SHUVRQQHO��DQG

• $VVHVVPHQW�RI�PRWRU�FDUULHU�VDWLVIDFWLRQ�

 6XJJHVWHG�3DUWLFLSDQWV

• 7HUPLQDO�RSHUDWRUV�

• 2SHUDWRUV�RI� VDIHW\� DVVXUDQFH�RU�ZHLJK� VWDWLRQ� FOHDUDQFH� V\VWHPV� �H�J��� VWDWH�'27�� RU
VWDWH�SROLFH�RU�KLJKZD\�SDWURO��

• 0RWRU�FDUULHUV�

• 6WDWH�'27�IRU�DFFLGHQW�GDWD��DQG

• )HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ�
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n ��� 2SHUDWLRQDO�7HVW�&RQFHSW�¥�0RWRU�&DUULHU�&UHGHQWLDOV�DW
7HUPLQDOV

 2EMHFWLYH

 (QDEOH�D�PRWRU�FDUULHU�WR�REWDLQ�D�SHUPLW�DW�WKH�WHUPLQDO�WR�WUDQVSRUW�DQ�RYHUVL]H�RU�RYHU�
ZHLJKW�ORDG�

 3UREOHP

 0RYHPHQW�RI� D� ORDG�PD\�EH�GHOD\HG� IRU� KRXUV� RU�GD\V� EHFDXVH� WKH�PRWRU� FDUULHU�PXVW
REWDLQ�D�SHUPLW�IURP�D�SXEOLF�DJHQF\�WR�WUDQVSRUW�WKH�RYHUVL]H�RU�RYHUZHLJKW�ORDG�

 $SSURDFK

 /LQN� WKH� WHUPLQDO’V� JDWH� FOHDUDQFH� V\VWHP� ZLWK� WKH� DXWRPDWHG� RYHUVL]H�RYHUZHLJKW
�26�2:��SHUPLWWLQJ�V\VWHP���7KH�NH\�V\VWHPV�DUH�

• *DWH�FOHDUDQFH�V\VWHP�WKDW�DXWRPDWHV�WKH�YHULILFDWLRQ�DQG�LQVSHFWLRQ�RI�GULYHUV��WUXFNV�
DQG�FRQWDLQHUV��DQG

• 26�2:�SHUPLWWLQJ�V\VWHP�WKDW�DXWRPDWHV�WKH�LVVXDQFH�RI�SHUPLWV�

7\SLFDOO\�� DUUDQJLQJ� IRU� D� SHUPLW� WR� WUDQVSRUW� DQ� 26�2:� �DOVR� FDOOHG� KLJK�� ZLGH�� RU
KHDY\�� ORDG� LV� GRQH� EHIRUH� D� GULYHU� DUULYHV� DW� D� WHUPLQDO� WR� SLFN� XS� D� ORDG�� �+RZHYHU�
ZKHQ�WKH�GULYHU�GRHV�QRW�KDYH�D�SHUPLW��WKH�GULYHU�FRXOG�DSSO\�IRU�DQG�UHFHLYH�D�SHUPLW�DW
WKH�WHUPLQDO���3RWHQWLDOO\��UHJLRQDO�SHUPLWV�ZRXOG�EH�REWDLQDEOH�IURP�UHJLRQDO�SHUPLWWLQJ
V\VWHPV���,Q�DGGLWLRQ��WKH�VWDWH�FRXOG�FRQGXFW�ZHLJKW�LQVSHFWLRQV�DW�WKH�WHUPLQDO�DQG�FHU�
WLI\�YHKLFOH�ZHLJKW��RU�WKH�WHUPLQDO�FRXOG�GR�LW�LQ�DUUDQJHPHQW�ZLWK�WKH�VWDWH���SRWHQWLDOO\
HQDEOLQJ�WKH�WUXFN�WR�E\SDVV�VWDWLF�ZHLJKLQJ�DW�WKH�ZHLJK�VWDWLRQ�

 $QWLFLSDWHG�2XWFRPHV�%HQHILWV

• 5HGXFHG�GHOD\V�ZDLWLQJ�IRU�SHUPLW�SURFHVVLQJ��DQG

• 6WUHDPOLQHG�UHJXODWRU\�SURFHVVHV�

 6XJJHVWHG�3HUIRUPDQFH�0HDVXUHV

 4XDQWLWDWLYH�0HDVXUHV

• 7XUQDURXQG�WLPH�IRU�SURFHVVLQJ�

• 7UDQVLW�WLPH�

• /RDGV�SHU�YHKLFOH�SHU�GD\��DQG

• /DERU�FRVWV�
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 4XDOLWDWLYH�0HDVXUHV

• $VVHVVPHQW�RI�PRWRU�FDUULHU�VDWLVIDFWLRQ�

 6XJJHVWHG�3DUWLFLSDQWV

• 7HUPLQDO�RSHUDWRUV�

• 2SHUDWRUV�RI�RYHUVL]H�RYHUZHLJKW�SHUPLWWLQJ�V\VWHPV��H�J���VWDWH�'27��

• 0RWRU�FDUULHUV��DQG

• 6WDWH�DJHQF\�IRU�FRQGXFWLQJ�ZHLJKW�LQVSHFWLRQV�

n ��� 2SHUDWLRQDO�7HVW�&RQFHSW�¥�$W�*UDGH�5DLO�&URVVLQJ
$GYDQFH�1RWLILFDWLRQ

 2EMHFWLYH

(QDEOH� YHKLFOHV� WR� DYRLG� GHOD\V� DW� DW�JUDGH� KLJKZD\�UDLOURDG� FURVVLQJV� E\� SURYLGLQJ
DGYDQFH�QRWLILFDWLRQ�RI�WUDLQ�DUULYDOV�

 3UREOHP

7UXFNV� DV� ZHOO� DV� SDVVHQJHU� YHKLFOHV� H[SHULHQFH� VLJQLILFDQW� GHOD\V� DW� DW�JUDGH� UDLOURDG
FURVVLQJV�

 $SSURDFK

/LQN� WKH� UDLOURDG� JUDGH� FURVVLQJ�PDQDJHPHQW� V\VWHP�� WKH� FRUULGRU� WUDYHOHU� LQIRUPDWLRQ
V\VWHP��DQG�WKH�PRWRU�FDUULHU�URXWLQJ�DQG�GLVSDWFKLQJ�V\VWHP���7KH�NH\�V\VWHPV�DUH�

• 5DLOURDG�JUDGH�FURVVLQJ�PDQDJHPHQW�V\VWHP�WKDW�GHWHFWV�DQ�DSSURDFKLQJ�WUDLQ�

• 7UDYHOHU�LQIRUPDWLRQ�V\VWHP�WKDW�SURYLGHV�UHDO�WLPH�LQIRUPDWLRQ�RQ�WUDIILF�FRQGLWLRQV�
DQG

• 0RWRU� FDUULHU� URXWLQJ� DQG� GLVSDWFKLQJ� V\VWHP� WKDW� DXWRPDWHV� WKH� URXWLQJ� DQG� GLV�
SDWFKLQJ�RI�WUXFNV�

 5DLOURDG� JUDGH� FURVVLQJ� PDQDJHPHQW� V\VWHP� FRXOG� SURYLGH� LQIRUPDWLRQ� RQ� DQ
DSSURDFKLQJ� WUDLQ� WR� WKH�FRUULGRU� WUDYHOHU� LQIRUPDWLRQ�V\VWHP�� �7KH� WUDYHOHU� LQIRUPDWLRQ
V\VWHP�ZRXOG�SDVV�WKH�QRWLILFDWLRQ�WR�WKH�PRWRU�FDUULHU�URXWLQJ�DQG�GLVSDWFKLQJ�V\VWHP�IRU
XVH�LQ�GLYHUWLQJ�WUXFNV�WR�DOWHUQDWH�URXWHV�DQG�DYRLGLQJ�GHOD\V���,I�SRVVLEOH��WUXFNV�ZRXOG
EH�GLYHUWHG�WR�URXWHV�ZLWK�JUDGH�VHSDUDWHG�UDLOURDG�FURVVLQJV�
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 $QWLFLSDWHG�2XWFRPHV�%HQHILWV

• 5HGXFHG�GHOD\V�ZDLWLQJ�IRU�WUDLQV�WR�SDVV�

• 5HGXFHG�IXHO�FRQVXPSWLRQ�

• 5HGXFHG�YHKLFOH�HPLVVLRQV��DQG

• ,QFUHDVHG�VDIHW\�QHDU�UDLOURDG�JUDGH�FURVVLQJV�

 6XJJHVWHG�3HUIRUPDQFH�0HDVXUHV

 4XDQWLWDWLYH�0HDVXUHV

• 7UDQVLW�WLPH�

• /RDGV�SHU�YHKLFOH�SHU�GD\�

• /DERU�FRVWV��DQG

• $FFLGHQW�UDWH�RQ�URDGZD\V�LQWHUVHFWHG�E\�UDLOURDG�JUDGH�FURVVLQJV�

 4XDOLWDWLYH�0HDVXUHV

• $VVHVVPHQW�RI�GULYHU�VDWLVIDFWLRQ�

 6XJJHVWHG�3DUWLFLSDQWV

• 5DLOURDGV�

• 2SHUDWRUV� RI� WUDYHOHU� LQIRUPDWLRQ� V\VWHPV� �H�J��� VWDWH� '27�� SULYDWH� SURYLGHU�� SXEOLF�
SULYDWH�RUJDQL]DWLRQ��

• 0RWRU�FDUULHUV�

• /RFDO�SROLFH�RU�RWKHU�DJHQF\�IRU�DFFLGHQW�GDWD��DQG

• )HGHUDO�5DLOURDG�$GPLQLVWUDWLRQ�

n ��� 2SHUDWLRQDO�7HVW�&RQFHSW�¥�,QWHUPRGDO�+D]PDW
,QFLGHQW�5HVSRQVH

 2EMHFWLYH

 )DFLOLWDWH�WKH�UHVSRQVH�WR�LQFLGHQWV�LQYROYLQJ�LQWHUPRGDO�KD]DUGRXV�PDWHULDOV�VKLSPHQWV�

 3UREOHP

 7LPHO\�DQG�HIIHFWLYH�KD]PDW�LQFLGHQW�UHVSRQVH�LV�MHRSDUGL]HG�EHFDXVH�UHVSRQGHUV�FDQQRW
LGHQWLI\�SRWHQWLDOO\�KD]DUGRXV�PDWHULDOV�LQYROYHG�LQ�D�FUDVK�RU�VSLOO�
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 $SSURDFK

/LQN�WKH�VKLS�VWRZDJH�PDQDJHPHQW�V\VWHP��WKH�SRUW�UDLO�WUXFN�WHUPLQDO�LQYHQWRU\�PDQ�
DJHPHQW�V\VWHPV��DQG�WKH�ORFDWLRQ�DQG�PDQDJHPHQW�V\VWHP�ZLWK�WKH�KD]DUGRXV�PDWHULDOV
UHVSRQVH�DQG�LQFLGHQW�PDQDJHPHQW�V\VWHPV���7KH�NH\�V\VWHPV�DUH�

• 6KLS� VWRZDJH�PDQDJHPHQW� V\VWHP� WKDW� SODQV� DQG� WUDFNV� WKH� ORFDWLRQ� RI� KD]PDW� FRQ�
WDLQHUV�DERDUG�VKLSV�

• 7HUPLQDO� LQYHQWRU\� PDQDJHPHQW� V\VWHPV� WKDW� WUDFN� DQG� PDQDJH� WKH� PRYHPHQW� RI
KD]PDW�FRQWDLQHUV�ZLWKLQ�WKH�WHUPLQDO�

• /RFDWLRQ�DQG�PDQDJHPHQW�V\VWHP�WKDW�ORFDWHV�DQG�WUDFNV�D�YHKLFOH�RU�KD]PDW�FRQWDLQHU�

• +D]DUGRXV�PDWHULDOV�UHVSRQVH�V\VWHP�WKDW�SURYLGHV�LGHQWLI\LQJ�LQIRUPDWLRQ�RQ�KD]PDW
ORDGV��DQG

• ,QFLGHQW� PDQDJHPHQW� V\VWHP� WKDW� GHWHFWV� DQ� LQFLGHQW� DQG� LPSOHPHQWV� LQFLGHQW
UHVSRQVH�DQG�FOHDUDQFH�

 +D]DUGRXV�PDWHULDOV� FRQWDLQHUV� FRXOG� EH� LGHQWLILHG� DQG� WUDFNHG� HQG�WR�HQG�� � &RQWDLQHU
LGHQWLW\�� UHVSRQVH� LQVWUXFWLRQV�� FRQWDFW�SKRQH�QXPEHUV�� DQG� ORFDWLRQ� LQIRUPDWLRQ�ZRXOG
EH�VXSSOLHG�WR�KD]DUGRXV�PDWHULDOV�UHVSRQVH�DQG�LQFLGHQW�PDQDJHPHQW�V\VWHPV�WR�IDFLOL�
WDWH�KD]PDW�LQFLGHQW�UHVSRQVH�DQG�FOHDUDQFH���$�V\VWHP�KDV�EHHQ�GHPRQVWUDWHG�WKDW�SRVWV
KD]PDW�LQIRUPDWLRQ�RQ�DQ�HOHFWURQLF�QHWZRUN�IRU�DFFHVV�E\�HPHUJHQF\�UHVSRQGHUV�

 $QWLFLSDWHG�2XWFRPHV�%HQHILWV

• ,PSURYHG�LQFLGHQW�UHVSRQVH�FDSDELOLW\�

• ,QFUHDVHG�VDIHW\�RI�UHVSRQVH�SHUVRQQHO�

• ,QFUHDVHG�SXEOLF�VDIHW\�

• )DVWHU�FOHDUDQFH�RI�WKH�LQFLGHQW�VLWH��DQG

• )DVWHU�UHVWRUDWLRQ�RI�QRUPDO�WUDIILF�FRQGLWLRQV�

 6XJJHVWHG�3HUIRUPDQFH�0HDVXUHV

 4XDQWLWDWLYH�0HDVXUHV

• 5HVSRQVH�WLPH�

• &OHDUDQFH�WLPH�

• ,QMXULHV�WR�UHVSRQVH�SHUVRQQHO�

• 6HFRQGDU\�FUDVKHV��DQG

• 3HUIRUPDQFH�UDWH�IRU�PDWFKLQJ�KD]DUGRXV�PDWHULDOV�WR�FRQWDLQHUV�
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 4XDOLWDWLYH�0HDVXUHV

• $VVHVVPHQW�RI�SURSHU�GLVSDWFKLQJ�RI�HPHUJHQF\�HTXLSPHQW��DQG

• $VVHVVPHQW�RI�LPSDFW�RQ�UHVWRUDWLRQ�RI�QRUPDO�WUDIILF�FRQGLWLRQV�

 6XJJHVWHG�3DUWLFLSDQWV

• +D]DUGRXV�PDWHULDOV�WUDQVSRUWHUV�¥�ZDWHUERUQH�FDUULHUV��UDLOURDGV��PRWRU�FDUULHUV�

• 6WDWH�'27�DQG�ORFDO�WUDQVSRUWDWLRQ�DJHQFLHV�

• 6WDWH�DQG�ORFDO�SROLFH�

• (PHUJHQF\�PHGLFDO�VHUYLFHV�

• )LUH�GHSDUWPHQWV�

• (QYLURQPHQWDO�SURWHFWLRQ�DJHQFLHV��DQG

• )HGHUDO� RYHUVLJKW� DJHQFLHV� �H�J��� )HGHUDO� +LJKZD\� $GPLQLVWUDWLRQ�� )HGHUDO� 5DLOURDG
$GPLQLVWUDWLRQ��5HVHDUFK�DQG�6SHFLDO�3URJUDPV�$GPLQLVWUDWLRQ��

n ��� 2SHUDWLRQDO�7HVW�&RQFHSW�¥�6HFXULW\�RI�,QWHUPRGDO
6KLSPHQWV�DQG�$VVHWV

 2EMHFWLYH

 ,PSURYH�WKH�VHFXULW\�RI�JRRGV�LQ�WUDQVLW�

 3UREOHP

 7KHIW�DQG�YDQGDOLVP�RI�YHKLFOHV��FRQWDLQHUV��DQG�JRRGV�KDYH�UHDFKHG�FULVLV�SURSRUWLRQV�

 $SSURDFK

/LQN�RQERDUG�WUDLOHU�DQG�FRQWDLQHU�VHFXULW\�V\VWHPV�ZLWK�WKH�WHUPLQDO�LQYHQWRU\�PDQDJH�
PHQW� V\VWHP�� WKH� ORFDWLRQ� DQG�PDQDJHPHQW� V\VWHP�� DQG� WKH� FXVWRPV� FOHDUDQFH� V\VWHP�
7KH�NH\�V\VWHPV�DUH�

• 2QERDUG�WUDLOHU�DQG�FRQWDLQHU�VHFXULW\�V\VWHPV�WKDW�PRQLWRU� WKH�FRQGLWLRQ�RI�YHKLFOHV
DQG�FRQWDLQHUV�

• 7HUPLQDO� LQYHQWRU\� PDQDJHPHQW� V\VWHP� WKDW� WUDFNV� DQG� PDQDJHV� WKH� PRYHPHQW� RI
FRQWDLQHUV�ZLWKLQ�WKH�WHUPLQDO�
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• /RFDWLRQ�DQG�PDQDJHPHQW�V\VWHP�WKDW�ORFDWHV�DQG�WUDFNV�D�YHKLFOH�RU�FRQWDLQHU��DQG

• &XVWRPV�FOHDUDQFH�V\VWHP�WKDW�DXWRPDWHV�WKH�ILOLQJ��SURFHVVLQJ�� UHYLHZ��DQG�LVVXDQFH
RI�GRFXPHQWV�IRU�LPSRUW�DQG�H[SRUW�RI�JRRGV�

6HQVRUV� RQ� FRQWDLQHUV�ZRXOG�PRQLWRU� WKHLU� FRQGLWLRQ�� � 7KH� VHFXULW\�PHDVXUHV� DUH� WDNHQ
ZKHQ�JRRGV�DUH�KLJK� LQ�YDOXH�� � ,I�D�FRQWDLQHU� LV�GLVWXUEHG�RU�YDQGDOL]HG� LQ� WKH� WHUPLQDO
\DUG��WKH�VHQVRU�V\VWHP�ZRXOG�DOHUW�WKH�WHUPLQDO�RSHUDWRU���,I�D�FRQWDLQHU�LV�LQ�WUDQVLW��WKH
VHQVRU�ZRXOG� VHQG�D� VLJQDO� WR� WKH�PRWRU� FDUULHU� ORFDWLRQ� DQG�PDQDJHPHQW� V\VWHP�ZKLFK
ZRXOG�QRWLI\�WKH�FXVWRPV�FOHDUDQFH�V\VWHP�WKDW�WKH�LQWHJULW\�RI�WKH�FDUJR�KDV�EHHQ�YLRODWHG�

 $QWLFLSDWHG�2XWFRPHV�%HQHILWV

• 5HGXFHG�WKHIW�DQG�YDQGDOLVP�RI�YHKLFOHV��FRQWDLQHUV��DQG�JRRGV��DQG

• ,QFUHDVHG�VDIHW\�RI�WHUPLQDO�SHUVRQQHO�DQG�PRWRU�FDUULHUV�

 6XJJHVWHG�3HUIRUPDQFH�0HDVXUHV

 4XDQWLWDWLYH�0HDVXUHV

• /RVVHV�IURP�WKHIW�DQG�YDQGDOLVP�

• ,QVXUDQFH�FODLPV��DQG

• &RVW�RI�VXUYHLOODQFH�

 4XDOLWDWLYH�0HDVXUHV

• $VVHVVPHQW�RI�HIIHFWLYHQHVV�

 6XJJHVWHG�3DUWLFLSDQWV

• 7HUPLQDO�RSHUDWRUV�

• 0RWRU�FDUULHUV�

• ,QVXUDQFH�FRPSDQLHV��DQG

• /DZ�HQIRUFHPHQW�DJHQFLHV��H�J���VWDWH�SROLFH�RU�KLJKZD\�SDWURO��

6XJJHVWLRQV�IRU�WKH�RUJDQL]DWLRQ�DQG�PDQDJHPHQW�RI�WKH�RSHUDWLRQDO�WHVWV�DUH�SUHVHQWHG�LQ
WKH�IROORZLQJ�VHFWLRQ�
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��� 2UJDQL]DWLRQ�DQG�0DQDJHPHQW
RI�2SHUDWLRQDO�7HVWV

7KLV� VHFWLRQ� GHVFULEHV� SRWHQWLDO� HQYLURQPHQWV� IRU� RSHUDWLRQDO� WHVWV� DQG� WKH� UROHV� DQG
UHVSRQVLELOLWLHV�RI�SXEOLF�DQG�SULYDWH�VHFWRU�VWDNHKROGHUV�LQ�WKH�WHVWV�

n ��� 7HVW�(QYLURQPHQWV

,QVWLWXWLRQDO�DQG�7HFKQLFDO�&KDUDFWHULVWLFV

7KH� ORFDO� LQVWLWXWLRQDO� DQG� WHFKQLFDO� HQYLURQPHQWV� KDYH� FRQVLGHUDEOH� LPSDFW� RQ� WKH
SRWHQWLDO�WR�LPSURYH�RSHUDWLRQV�RI�WKH�LQWHUPRGDO�IUHLJKW�V\VWHP���$W�D�KLJK�OHYHO��LPSRU�
WDQW�LQVWLWXWLRQDO�FKDUDFWHULVWLFV� LQFOXGH�H[LVWLQJ�SXEOLF�SULYDWH�FROODERUDWLRQV�DQG�EURDG�
EDVHG�VWDNHKROGHU�VXSSRUW�IURP�ERWK�JRYHUQPHQW�DQG�LQGXVWU\���7HFKQLFDO�FKDUDFWHULVWLFV
LQFOXGH� H[LVWLQJ� DGYDQFHG� LQIRUPDWLRQ� WHFKQRORJLHV� DQG� ,76� GHSOR\PHQWV� DQG� FOHDUO\
DUWLFXODWHG�SODQV�IRU�XWLOL]LQJ�DQG�OHYHUDJLQJ�WKHVH�H[LVWLQJ�V\VWHPV�DQG�FDSDELOLWLHV�

+LVWRULFDOO\��OLWWOH�LQWHUDFWLRQ�KDV�RFFXUUHG�EHWZHHQ�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV�UHJDUGLQJ
LQWHUPRGDO� IUHLJKW� PRYHPHQWV�� DQG� EULQJLQJ� WKH� SDUWLHV� WRJHWKHU� LV� D� PDMRU� FKDOOHQJH�
([LVWLQJ� SXEOLF�SULYDWH� FROODERUDWLRQV�� HVSHFLDOO\� SXEOLF�SULYDWH� SDUWQHUVKLSV� WKDW� KDYH
FRPSOHWHG�SURMHFWV��GHPRQVWUDWH� WKH� W\SH�RI� FRRSHUDWLRQ� WKDW� LV�QHHGHG� WR� VXSSRUW�RSHUD�
WLRQDO�WHVWV�DQG�VHUYH�DV�D�QXFOHXV�RI�SURMHFW�VSRQVRUV���2QH�H[DPSOH�RI�FROODERUDWLRQV�DQG
FRQVRUWLD� LV�ZRUNLQJ�JURXSV�DQG� VWHHULQJ� FRPPLWWHHV� WKDW� VHUYH� D�YDULHW\�RI�SROLF\�� SODQ�
QLQJ��DQG�RSHUDWLRQV�UHODWHG�QHHGV�DQG�SURMHFWV���$QRWKHU�H[DPSOH�LV�FRDOLWLRQV�DQG�SDUWQHU�
VKLSV�WKDW�DFW�DV�“KROGLQJ�FRPSDQLHV” WR� ILQDQFH�VHUYLFHV�RU� LPSURYHPHQWV� WKURXJK�IXQGV
DQG�UHVRXUFHV�FRQWULEXWHG�E\�DOO�SDUWLHV�

,Q� VRPH� FDVHV�� SXEOLF�SULYDWH� FROODERUDWLRQV� DUH� DEOH� WR� HIIHFWLYHO\�PDUVKDO� VXSSRUW� IRU
SURMHFWV�DQG�LQLWLDWLYHV�IURP�D�EURDG�EDVH�RI�WUDQVSRUWDWLRQ�VWDNHKROGHUV��LQFOXGLQJ�WKRVH
ZLWK� LQWHUPRGDO� IUHLJKW� LQWHUHVWV�� � )RU� ,76�LQWHUPRGDO� IUHLJKW� RSHUDWLRQDO� WHVWV�� EURDG�
EDVHG� VXSSRUW� LV� QHFHVVDU\� WR�PD[LPL]H� WUDQVIHUDELOLW\� RI� WKH� SURGXFWV� RI� WKH� WHVWV� DQG
KHOS�HQVXUH�VXVWDLQDELOLW\�LQ�WKH�ORQJ�WHUP�

0DQ\�LQIRUPDWLRQ�V\VWHPV�DQG�,76�WHFKQRORJLHV�DOUHDG\�DUH�GHSOR\HG�E\�ERWK�WKH�SULYDWH
DQG�SXEOLF�VHFWRUV���2QH�ZD\�WR�RSWLPL]H�WKH�XWLOLW\�RI�WKHVH�GHSOR\PHQWV��DQG�PLQLPL]H
QHZ�LQIRUPDWLRQ�WHFKQRORJ\�LQYHVWPHQWV��LV�WR�GLVVHPLQDWH�LQIRUPDWLRQ�WKDW�LV�RI�YDOXH�WR
PDQ\� WUDQVSRUWDWLRQ�XVHUV�� EXW�ZKLFK� LV� EHLQJ� UHGXQGDQWO\� FROOHFWHG� RU� EHLQJ� FDSWXUHG
DQG�XVHG�E\�RQH�RSHUDWRU��RQH�FDUULHU��RU�RQH�JRYHUQPHQW�DJHQF\�� � ,W� LV�DQWLFLSDWHG� WKDW
PXOWLSOH�SDUWLHV�FDQ�H[FKDQJH�LQIRUPDWLRQ�E\�OLQNLQJ�H[LVWLQJ�V\VWHPV�DQG�KHOS�PDQDJH
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WKH� LQFUHDVLQJ� LQWHUPRGDO� IUHLJKW�YROXPHV� DW� SRUWV� DQG� WHUPLQDOV� DQG�RQ� WUDQVSRUWDWLRQ
FRUULGRUV���/LQNLQJ�LQ�SODFH�V\VWHPV�VLPSO\�OHYHUDJHV�H[LVWLQJ�FDSDELOLWLHV�

%HFDXVH� RI� WKH� DGYDQWDJHV� RI� OHYHUDJLQJ� H[LVWLQJ� WHFKQLFDO� FDSDELOLWLHV� DQG� H[LVWLQJ� LQVWL�
WXWLRQDO� FKDUDFWHULVWLFV� VXFK� DV� SXEOLF�SULYDWH� ZRUNLQJ� JURXSV� DQG� SDUWQHUVKLSV�� WKHVH� DUH
SULPDU\� FRQVLGHUDWLRQV� LQ� GHVLJQLQJ� RSHUDWLRQDO� WHVWV�� � &ROODERUDWLYH� SXEOLF�SULYDWH� ,76
DSSOLFDWLRQV�IRU�LPSURYLQJ�LQWHUPRGDO�IUHLJKW�PRYHPHQW�DOVR�DUH�DUJXDEO\�EHVW�GHPRQVWUDWHG
DW�PDMRU�LQWHUPRGDO�FHQWHUV�WKDW�KDYH�VLJQLILFDQW�FDSDFLW\�DQG�FRQJHVWLRQ�SUREOHPV�

n ��� 3XEOLF�DQG�3ULYDWH�6HFWRU�6WDNHKROGHUV

7KH�LQFUHDVLQJ�XVH�E\�WKH�SULYDWH�VHFWRU�RI�LQIRUPDWLRQ�SURFHVVLQJ��DGYDQFHG�FRPPXQLFD�
WLRQV��DQG�HOHFWURQLFV�WR�PDQDJH�WKH�PRYHPHQW�RI�JRRGV�DQG�DVVHWV�KDV�EHHQ�PLUURUHG�E\
WKH� SXEOLF� VHFWRU’V� LQFUHDVHG� XVH� RI� WKH� VDPH� WHFKQRORJLHV� WR� PDQDJH� WUDIILF�� LPSURYH
VDIHW\� IRU� WKH� WUDYHOLQJ� SXEOLF�� DQG� HQVXUH� UHJXODWRU\� FRPSOLDQFH� LQ� WUDGH� DQG� JRRGV
WUDQVSRUW�� �7KHUH�KDV�EHHQ��KRZHYHU�� OLWWOH�V\VWHPDWLF� FRRSHUDWLRQ� WR� OHYHUDJH�HVVHQWLDOO\
FRPSOHPHQWDU\�WHFKQRORJ\�LQYHVWPHQWV���$V�D�UHVXOW��LQIRUPDWLRQ�LV�QRW�VKDUHG�ZLWKLQ�WKH
SULYDWH�VHFWRU�QRU�EHWZHHQ�WKH�SULYDWH�DQG�SXEOLF�VHFWRUV�

7KH�W\SHV�RI�RSHUDWLRQDO�WHVWV�VXJJHVWHG�E\�WKLV�UHSRUW�SUHVHQW�WKH�RSSRUWXQLW\�¥�DQG�WKH
FKDOOHQJH�¥� IRU� SULYDWH� DQG� SXEOLF� SDUWLHV� WR� VKDUH� LQIRUPDWLRQ� WR� UHDOL]H� HFRQRPLF� DQG
VDIHW\�EHQHILWV�� �/LQNLQJ�V\VWHPV� VR� WKDW�RSHUDWRUV� FDQ� VKDUH� LQIRUPDWLRQ� UHTXLUHV� FRRS�
HUDWLRQ�WKURXJK�FRQVRUWLD�RI�SXEOLF�DQG�SULYDWH�SDUWLHV���3DUWLFLSDWLRQ�LQ�D�WHVW�E\�D�SXEOLF�
SULYDWH�FRQVRUWLXP�FDQ�LQFUHDVH�WKH�EDVH�RI�ILQDQFLDO�DQG�RSHUDWLRQDO�VXSSRUW��HQKDQFH�WKH
WUDQVIHUDELOLW\�RI�VXFFHVVIXO�UHVXOWV��DQG�SURPRWH�VWDQGDUGV�GHYHORSPHQW�WKURXJK�D�EURDG
EDVH�RI�XVHUV��LQWHUIDFHV��DQG�OLQNDJHV�

$�EURDG�UDQJH�RI�SXEOLF�DQG�SULYDWH�VWDNHKROGHUV�FRXOG�FROODERUDWH�LQ�D�FRQVRUWLXP�SUR�
SRVLQJ� DQ� RSHUDWLRQDO� WHVW�� � 7KHVH� VWDNHKROGHUV� LQFOXGH� WKH�P\ULDG� SDUWLHV� LQYROYHG� LQ
GRRU�WR�GRRU� LQWHUPRGDO� IUHLJKW�PRYHPHQWV� IURP�VKLSSHU� WR�FRQVLJQHH�� WKH� LQWHUIDFHV�RI
WKHVH�SDUWLHV�ZLWK�UHSUHVHQWDWLYHV�RI�SXEOLF�DJHQFLHV�UHVSRQVLEOH�IRU�WUDQVSRUWDWLRQ�LQIUD�
VWUXFWXUH�� UHJXODWLRQ�� DQG� HQIRUFHPHQW�� DJHQF\� UHSUHVHQWDWLYHV� UHVSRQVLEOH� IRU� SXEOLF
VDIHW\�DQG�WKH�RYHUVLJKW�RI�FRPPHUFLDO�FDUULHUV��RU�WKDW�RWKHUZLVH�WDNH�DFWLRQV�WKDW�LPSDFW
JRRGV�PRYHPHQW��DQG�RWKHU�SDUWLHV�WKDW�GLUHFWO\�RU�LQGLUHFWO\�DUH�LPSDFWHG�E\�WKH�SURMHFW�

6WDNHKROGHUV� LQ� LQWHUPRGDO� IUHLJKW� WUDQVSRUWDWLRQ� LQFOXGH�SRUW�� UDLO�� WUXFN��DQG� DLU� FDUJR
WHUPLQDO� RSHUDWRUV�� VKLSSHUV�� IUHLJKW� IRUZDUGHUV� DQG� EURNHUV�� UDLO�� ZDWHUERUQH�� DLU�� DQG
PRWRU�FDUULHUV�� WKLUG�SDUW\� IDFLOLWDWRUV��DQG�UHFHLYHUV�RI�FDUJR�� �6WDNHKROGHUV�DOVR� LQFOXGH
PXQLFLSDO�DQG�UHJLRQDO�SODQQLQJ�RUJDQL]DWLRQV��VWDWH�DQG�PHWURSROLWDQ�DJHQFLHV�UHVSRQVL�
EOH� IRU� RSHUDWLQJ� WUDIILF� PDQDJHPHQW� V\VWHPV�� WUDIILF� RSHUDWLRQV� FHQWHUV�� DQG� WUDYHOHU
LQIRUPDWLRQ� V\VWHPV�� VWDWH� FRPPHUFLDO� YHKLFOH� UHJXODWRU\� DQG� HQIRUFHPHQW� DJHQFLHV�
IHGHUDO�DJHQFLHV�ZKLFK�UHO\�XSRQ��RYHUVHH��RU� UHJXODWH� LQWHUPRGDO�IUHLJKW� WUDQVSRUWDWLRQ�
8�6���&DQDGLDQ��DQG�0H[LFDQ�&XVWRPV��SRUW�DXWKRULWLHV��DQG�ORFDO�DQG�UHJLRQDO�HPHUJHQF\
UHVSRQVH�DJHQFLHV�
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,Q�VRPH�WHVWV��IHGHUDO�DJHQFLHV�DUH�GH�IDFWR�SDUWLFLSDQWV�LQ�“SURMHFW�ZRUN” �UHTXLULQJ�DFWLYL�
WLHV�UHODWHG�WR�FKDQJHV�LQ�EXVLQHVV�SUDFWLFHV�RU�SURFHVVHV��RU�V\VWHP�FKDQJHV���7KLV�LV�HVSH�
FLDOO\�WUXH�RI�8�6��&XVWRPV��ZKLFK�KDV�D�UROH�LQ�SURMHFWV�LQYROYLQJ�LQWHUQDWLRQDO�WUDGH�GDWD
DQG�LQWHUQDWLRQDO�ERUGHU�FURVVLQJV�� �,Q�WKHVH�NLQGV�RI�WHVWV��WKH�IHGHUDO�DJHQF\�DOVR�FRXOG
VHUYH�RQ�DQ�RSHUDWLRQDO�WHVW�VWHHULQJ�FRPPLWWHH��DV�GHVFULEHG�ODWHU�LQ�WKLV�VHFWLRQ�

6WDNHKROGHUV�ZRXOG�KDYH�WKH�IROORZLQJ�UHVSRQVLELOLWLHV�LQ�LPSOHPHQWLQJ�DQ�RSHUDWLRQDO�WHVW�

• &RQWULEXWH�WR�WKH�GHYHORSPHQW�DQG�GHPRQVWUDWLRQ�RI�WKH�SURMHFW��WKLV�ZLOO�YDU\�DPRQJ�WKH
VWDNHKROGHUV�EXW�HVVHQWLDOO\�LV�FRQVLGHUHG�SURMHFW�ZRUN�DV�RSSRVHG�WR�RYHUVLJKW�ZRUN��

• )RUP�DQG�VHUYH�RQ�D�VWHHULQJ�FRPPLWWHH�

• &RQWULEXWH� UHVRXUFHV� DQG� VHUYLFHV� QHFHVVDU\� IRU� GHYHORSLQJ� DQG� GHPRQVWUDWLQJ� WKH
SURMHFW�¥� SHUIRUP� UHTXLUHG� PRGLILFDWLRQV� RU� XSJUDGHV� WR� H[LVWLQJ� V\VWHPV� DQG� WHFK�
QRORJLHV�� VXSSO\� HTXLSPHQW� RU� WKH� XVH� RI� IDFLOLWLHV�� SURYLGH� LQ�NLQG� FRQWULEXWLRQV� RI
VWDII�WLPH��DQG�FRQWULEXWH�IXQGV�

• 3DUWLFLSDWH�LQ�WKH�HYDOXDWLRQ�RI�WKH�RSHUDWLRQDO�WHVW��DQG

• 3DUWLFLSDWH�LQ�RXWUHDFK�DQG�HGXFDWLRQ�DFWLYLWLHV�

 6WHHULQJ�&RPPLWWHH

$�VWHHULQJ�FRPPLWWHH�FRPSULVLQJ�WKH�SDUWLHV�LQ�WKH�FRQVRUWLXP�W\SLFDOO\�LV�IRUPHG�WR�PDNH
SURMHFW�GHFLVLRQV�DQG�GLUHFW�WKH�GHYHORSPHQW�RI�WKH�SURMHFW���7KH�FKDLUSHUVRQ�RI�WKH�FRP�
PLWWHH��VHOHFWHG�E\�WKH�PHPEHUV��DOVR�ZRXOG�EH�WKH�SULPDU\�FRQWDFW�IRU�WKH�SURMHFW���0HP�
EHUV�RI�WKH�FRPPLWWHH�FRXOG�EH�GHWHUPLQHG�E\�WKH�NH\�VWDNHKROGHUV�LQ�WKH�FRQVRUWLXP��DQG
DOO�RI�WKH�SDUWLHV�LQ�WKH�SURMHFW�PD\�RU�PD\�QRW�EH�UHSUHVHQWHG�RQ�WKH�FRPPLWWHH���7KH�PDLQ
UHVSRQVLELOLWLHV�RI�WKH�VWHHULQJ�FRPPLWWHH�PLJKW�LQFOXGH�WKH�IROORZLQJ�

• &RQWULEXWH�WR��UHYLHZ��DQG�DSSURYH�WKH�SURMHFW�ZRUN�SODQ�

• (VWDEOLVK�SULRULWLHV�DQG�PDNH�SROLF\�DQG�IXQGLQJ�GHFLVLRQV�

• 3URYLGH�VWDII�WR�FDUU\�RXW�SURMHFW�WDVNV�

• 3URYLGH�UHSRUWV��GRFXPHQWV��GDWD�DQG�RWKHU�PDWHULDOV�DV�GHHPHG�QHFHVVDU\�DQG�DSSUR�
SULDWH�E\�WKH�VWHHULQJ�FRPPLWWHH�

• 5HYLHZ�DQG�DSSURYH�WKH�SURGXFWV�RI�ZRUN�WDVNV�

• .HHS�PDQDJHPHQW�DQG�VWDII�LQIRUPHG�RI�SURMHFW�SURJUHVV��DQG

• 'HVLJQ�DQG�UHYLHZ�WKH�HYDOXDWLRQ�RI�WKH�SLORW�WHVW�
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��� 1H[W�6WHSV

7KLV� VHFWLRQ�GHVFULEHV� WKH�QH[W� VWHSV� IRU� WKH�8�6��'27� LQ�GHYHORSLQJ�DQ� ,76�LQWHUPRGDO
SURJUDP� WKDW� ZLOO� SURPRWH� WKH� DSSOLFDWLRQ� RI� ,76� WR� LQWHUPRGDO� IUHLJKW� WUDQVSRUWDWLRQ�
7KH�VWHSV�HPSKDVL]H������FRRUGLQDWLRQ�RI�WKH�QDWLRQDO�,76�LQWHUPRGDO�SURJUDP�RSHUDWLRQDO
WHVWV�ZLWK�RWKHU�,76�LQWHUPRGDO�SURMHFWV�DQG�DFWLYLWLHV��DQG����H[DPLQDWLRQ�DQG�UHILQHPHQW
RI�WKH�ERUGHU�FURVVLQJ�RSHUDWLRQDO�WHVWV�

n ��� &RRUGLQDWLRQ�ZLWK�3DUDOOHO�(IIRUWV

7KH�8�6��'27�VKRXOG�VXSSRUW�WKH�HPHUJLQJ�,76�LQWHUPRGDO�IRUXPV�DQG�FRQWLQXH�LGHQWLIL�
FDWLRQ�RI�LQWHUPRGDO�IUHLJKW�LVVXHV�DQG�SURPLVLQJ�,76�DSSOLFDWLRQV���,PPHGLDWH�QH[W�VWHSV
ZRXOG�LQFOXGH������HPSRZHULQJ�WKH�8�6��'27’V�,QWHUPRGDO�)UHLJKW�6WHHULQJ�&RPPLWWHH�WR
LGHQWLI\�DQG�UHILQH�LQWHUPRGDO�LVVXHV�DQG�GHOLQHDWH�SRVVLEOH�IUDPHZRUNV�IRU�DQ�LQWHUPRGDO
IUHLJKW� LQIRUPDWLRQ� V\VWHPV� DUFKLWHFWXUH�� DQG� ���FRQWLQXLQJ� WR� XWLOL]H� WKH� ,76� $PHULFD
,QWHUPRGDO� )UHLJKW� 7HFKQRORJ\� :RUNLQJ� *URXS� �,0)7:*�� IRU� DGYLFH� DQG� LQSXW� RQ
RSHUDWLRQDO�WHVWV��SULYDWH�VHFWRU�RXWUHDFK��DQG�IUDPHZRUNV�IRU�DQ�LQWHUPRGDO�LQIRUPDWLRQ
DUFKLWHFWXUH�DQG�GDWD�LQWHUFKDQJH�VWDQGDUGV���7KH�8�6��'27�DOVR�PXVW�FRQWLQXH�WR�SXUVXH
RSSRUWXQLWLHV�WR�GHYHORS�DQ�RSHQ�LQWHUPRGDO�DUFKLWHFWXUH�DQG�VWDQGDUGV�WKURXJK�FRRUGL�
QDWLRQ�ZLWK�YDULRXV�DJHQFLHV�DQG�RUJDQL]DWLRQV�

&ORVHU� FRRUGLQDWLRQ� LV� QHHGHG� EHWZHHQ� WKH� 8�6�� '27� 6WHHULQJ� &RPPLWWHH� DQG� WKH
,0)7:*�WR�UHILQH�WKH�QDWLRQDO�,76�LQWHUPRGDO�IUHLJKW�SURJUDP�� �7KH�8�6��'27�DQG�WKH
,0)7:*� DUH� LQLWLDWLQJ� VHSDUDWH� EXW� SDUDOOHO� SLORW� SURMHFWV�� � &RRUGLQDWLRQ� EHWZHHQ� WKH
6WHHULQJ�&RPPLWWHH�DQG�WKH�,0)7:*�LQ�GHOLQHDWLQJ�WKHLU�UHVSHFWLYH�RSHUDWLRQDO�WHVWV�ZLOO
HQVXUH�WKDW�WKHVH�LQLWLDWLYHV�DUH�PXWXDOO\�VXSSRUWLYH�DQG�DYRLG�GXSOLFDWLRQ�

7KH� ,0)7:*� KDV� LGHQWLILHG� WKUHH� SLORW� SURMHFWV� WKDW� LW� LQWHQGV� WR� LQLWLDWH� WKDW� ZLOO� EH
GHVLJQHG�DQG�LPSOHPHQWHG� ODUJHO\�E\� WKH�SULYDWH�VHFWRU�� �7KH�SURMHFWV�DUH�� � ���DQ�RSHUD�
WLRQDO� WHVW� RI� LQWHUPRGDO� FKDVVLV� LGHQWLILFDWLRQ� DQG� ORFDWLRQ� �“FKDVVLV� WDJJLQJ” ��� ���DQ
RSHUDWLRQDO�WHVW�RI�LQWHUPRGDO�IUHLJKW�FRQWDLQHU�LGHQWLILFDWLRQ�DQG�ORFDWLRQ��“FRQWDLQHU�WDJ�
JLQJ” ���DQG����LQLWLDO�GHYHORSPHQW�RI�LQWHUPRGDO�IUHLJKW�LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH�
7KH�FKDVVLV�WDJJLQJ�SURMHFW�LV�H[SHFWHG�WR�WUDFN�WKH�PRYHPHQW�RI�WKH�WUDLOHU�FKDVVLV�WR�DQG
IURP�DQ�LQWHUPRGDO�WHUPLQDO���7KH�FRQWDLQHU�WDJJLQJ�SURMHFW�ZRXOG�IROORZ�LPSOHPHQWDWLRQ
RI�WKH�FKDVVLV�WDJJLQJ�SURMHFW�DQG�WUDFN�FRQWDLQHUV�DFURVV�PRGHV�DQG�WKHDWUHV�� �7KH�WKLUG
SLORW�SURMHFW�ZRXOG�GHYHORS�DQ� LQIRUPDWLRQ� WHFKQRORJ\� WHPSODWH� WR�GHVFULEH�RSHUDWLRQDO
HYHQWV�IRU�WKH�HQG�WR�HQG�PRYHPHQW�RI� IUHLJKW�� �7KLV�SURMHFW�ZRXOG� OD\� WKH�JURXQGZRUN
IRU�WKH�GHYHORSPHQW�RI�DQ�LQWHUPRGDO�LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH�

7KH�,0)7:*�SURMHFWV�DQG�WKH�RSHUDWLRQDO�WHVWV�GHVFULEHG�LQ�6HFWLRQ�����RI�WKLV�UHSRUW�DUH
GLUHFWHG�WRZDUG�D�FRPPRQ�JRDO�RI�DSSO\LQJ�WHFKQRORJ\�WR�LPSURYH�WKH�WUDQVSRUWDWLRQ�RI
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LQWHUPRGDO� IUHLJKW� DQG� WKH�PDQDJHPHQW� RI� LQWHUPRGDO� DVVHWV�� � ,QIRUPDWLRQ�¥� RQ� RSHUD�
WLRQV��ORFDWLRQV��DQG�FRQJHVWLRQ�¥�LV�WKH�HVVHQWLDO�HOHPHQW�RI�WKHVH�SURMHFWV���,W�LV�LPSHUDWLYH
WKDW�WKH�8�6��'27�DQG�WKH�,0)7:*�FRQWLQXH�WKHLU�GLDORJXH�DQG�FRRUGLQDWLRQ�ERWK�EHIRUH
DQG�GXULQJ�WKHLU�WHVWV���0LOHVWRQHV��WHFKQLFDO�ILQGLQJV��“ OHVVRQV�OHDUQHG�” �HYDOXDWLRQ�DFWLYL�
WLHV��RXWUHDFK�DFWLYLWLHV��DQG�DSSOLFDELOLW\�RI�UHVXOWV� WR�WKH�GHYHORSPHQW�RI�DQ�LQWHUPRGDO
LQIRUPDWLRQ�V\VWHPV�DUFKLWHFWXUH�VKRXOG�EH�VKDUHG�� �(DUO\�FRPPXQLFDWLRQ�DQG�FRRUGLQD�
WLRQ�ZLOO�EHQHILW�WKH�WHVWV�DQG�ZLOO�EULQJ�LQWR�VKDUSHU�IRFXV�WKHLU�LPSDFWV�RQ�WKH�HIILFLHQF\
DQG�SURGXFWLYLW\�RI�LQWHUPRGDO�IUHLJKW�WUDQVSRUWDWLRQ�

n ��� ([DPLQDWLRQ�DQG�5HILQHPHQW�RI�WKH�%RUGHU�&URVVLQJ
2SHUDWLRQDO�7HVWV

(OHFWURQLF�FOHDUDQFH�IRU�FRPPHUFLDO�YHKLFOHV�KDV�EHHQ�GHPRQVWUDWHG�DW�VL[�ORFDWLRQV�RQ�WKH
8�6��&DQDGD� DQG� 8�6��0H[LFR� ERUGHUV�� XQGHU� WKH� 1RUWK� $PHULFDQ� 7UDGH� $XWRPDWLRQ
3URWRW\SH��1$7$3��WHVWV�LQ�������������7KH�WHVWV�LQYROYHG�HTXLSSLQJ�D�WUXFN�WUDFWRU�ZLWK�D
UDGLR� WUDQVPLWWHU�UHFHLYHU� WKDW� VWRUHG� D� XQLTXH� LGHQWLILFDWLRQ� DV� ZHOO� DV� D� WULS�ORDG
QXPEHU��DQG�FOHDUHG� WKH� WUXFN�DV�GDWD�ZDV�SDVVHG�HOHFWURQLFDOO\� WR�D� FXVWRPV� LQVSHFWRU�
7KH� 8�6�� '27� VKRXOG� EXLOG� RQ� WKH� IRXQGDWLRQ� HVWDEOLVKHG� XQGHU� WKH� WHVWV� EXW� VKRXOG
UHHQJLQHHU�IXUWKHU�GHSOR\PHQWV�EDVHG�XSRQ�WKH�WHVW�H[SHULHQFHV�DQG�OHVVRQV�OHDUQHG���7KH
HYDOXDWLRQ�RI�RQH�RI�WKH�VLWHV�EHWZHHQ�%DMD�&DOLIRUQLD�DQG�WKH�6WDWH�RI�&DOLIRUQLD�DW�2WD\
0HVD�VKRZHG�D�YDULHW\�RI�OHVVRQV�OHDUQHG��WZR�RI�ZKLFK�DUH�GLVFXVVHG�LQ�WKLV�VHFWLRQ�

%XVLQHVV�0RGHO

,Q�WKH�IXWXUH��SURFHVVHV�VXFK�DV�GUD\DJH�DQG�QHDU�ERUGHU�VWRUDJH�PD\�EH�PRGLILHG�WR�ILW�D
PRUH�HFRQRPLF�HIILFLHQW�PRGHO�IRU�PRYLQJ�JRRGV�DFURVV�WKH�ERUGHU���$Q�H[DPSOH�RI�VXFK
FKDQJH�PLJKW�EH�DQ�LQ�FRXQWU\�KXE�LQ�6DQ�$QWRQLR�ZKHUH�SURFHVVLQJ�ZRXOG�RFFXU�LQODQG
LQVWHDG�RI�RQ� WKH�ERUGHU�DW�/DUHGR��ZKHUH� LW� LV�FXUUHQWO\�FDUULHG�RXW�� �7KHUH� LV�D�QHHG� WR
LQYHVWLJDWH� SRWHQWLDO� LPSDFWV� WKDW� WKHVH� UHYLVHG� ERUGHU� V\VWHPV� ZLOO� KDYH� RQ� EXVLQHVV
RSHUDWLRQV� DQG�ZKDW� LPSDFWV� WKDW� VXFK� FKDQJHV�ZRXOG�KDYH� RQ� WKH� ERUGHU� FRPPXQLW\�
7H[DV�DQG�0LFKLJDQ�FXUUHQWO\�GR�QRW�KDYH�ERUGHU�LQVSHFWLRQ�VWDWLRQV�OLNH�WKH�RQHV�DW�2WD\
0HVD�RU�&DOH[LFR�LQ�&DOLIRUQLD���7KLV�SURPSWV�TXHVWLRQV�DERXW�KRZ�VDIHW\�DQG�FUHGHQWLDOV
FRPSOLDQFH�ZLOO�EH�HQVXUHG�LI�SURFHVVLQJ�LV�PRYHG�LQODQG�

3URFHVVHV

:LWK�ERUGHU� FOHDUDQFH� SURFHVVHV� VR� KHDYLO\� LQVWLWXWLRQDOL]HG�ZLWKLQ� WKH� ERUGHU� FURVVLQJ
EXVLQHVV�SUDFWLFHV��VRPH�SURFHVV�FKDQJH�ZLOO�EH�UHTXLUHG�WR�LPSURYH�HIILFLHQF\�DQG� LQWH�
JUDWH�WHFKQRORJ\�LQWR�WKH�EXVLQHVV�RSHUDWLRQV���7KHUH�LV�D�FRQWLQXLQJ�QHHG�WR�H[SORUH�ZD\V
IRU�EXVLQHVVHV�WR�ILOH�UHTXLUHG�SDSHUZRUN�WR�SURYLGH�WKH�LQIRUPDWLRQ�QHFHVVDU\�IRU�ERUGHU
FOHDUDQFH�DV�HIILFLHQWO\� DV�SRVVLEOH�� �(YHQ�ZLWK� WKH� LQWURGXFWLRQ�RI� WHFKQRORJ\� VROXWLRQV�
EXVLQHVVHV�DUH�VWLOO�RSHUDWLQJ�DV�EHIRUH���8QWLO�GXSOLFDWLYH�SDUDOOHO�SURFHVVLQJ�LV�UHPRYHG�
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