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,RDQ 7RPD .DVKLI ,TEDO 0DWWKHZ 0RUDQ 'XPLWUX 5RPDQ
7KRPDV 6WUDQJ
'LHWHU )HQVHO

'LJLWDO (QWHUSULVH 5HVHDUFK ,QVWLWXWH �'(5,�� *DOZD\� ,UHODQG DQG ,QQVEUXFN� $XVWULD�
�ILUVWQDPH!��ODVWQDPH!#GHUL�RUJ

7KH FKDOOHQJH RI ÀQGLQJ VHUYLFHV RU UHVRXUFHV LQ :HE VHUYLFHV DQG *ULG
HQYLURQPHQWV KDV UHFHQWO\ EHHQ WKH VXEMHFW RI D ORW RI DWWHQWLRQ� 'LIIHUHQW VROXWLRQV WR
WKLV SUREOHP ZHUH SURSRVHG� HDFK ZLWK LWV VSHFLÀF PRGHO DQG UHDOL]DWLRQ� $OWKRXJK DOO
VROXWLRQV DGGUHVV WKH VDPH SUREOHP� LW LV YHU\ GLIÀFXOW IRU D QRQ�H[SHUW DQG HYHQ IRU DQ
H[SHUW LQ WKH ÀHOG WR GHFLGH LI RQH VROXWLRQ LV EHWWHU WKHQ DQRWKHU DQG ZK\� ,Q WKLV SDSHU
ZH SURSRVH D V\VWHPDWLF VHW RI FULWHULD� D IUDPHZRUN� WKDW FDQ KHOS LQ WKH HYDOXDWLRQ RI
GLIIHUHQW GLVFRYHU\ DSSURDFKHV� :H H[HPSOLI\ WKH XVH RI RXU IUDPHZRUN RQ VRPH RI
WKH PRVW UHOHYDQW GLVFRYHU\ DSSURDFKHV LQ :HE VHUYLFHV DQG *ULG DUHDV�

:HE VHUYLFHV DQG *ULG &RPSXWLQJ DUH WHFKQRORJLHV ZLWK D JUHDW LPSDFW LQ LQGXVWU\ DQG
DFDGHPLF� *ULG FRPSXWLQJ DLPV WR SURYLGH WKH FRPSXWDWLRQDO SRZHU DQG GDWD PDQDJHPHQW
LQIUDVWUXFWXUH QHFHVVDU\ WR VXSSRUW WKH FROODERUDWLRQ RI SHRSOH� WRJHWKHU ZLWK GDWD� WRROV
DQG FRPSXWDWLRQDO UHVRXUFHV >).��@� 7KH PRVW FRPPRQ SUREOHPV WKDW *ULG DGGUHVVHV
DUH FRPSXWDWLRQDOO\ KDUG DQG GDWD LQWHQVLYH SUREOHPV LQ VFLHQFH DQG HQJLQHHULQJ� *ULGV
RIIHU D VROXWLRQ WR WKHVH SUREOHPV E\ MRLQLQJ JHRJUDSKLFDOO\ GLVWULEXWHG FRPSXWDWLRQDO
DQG GDWD UHVRXUFHV� 7KHVH UHVRXUFHV DUH GHOLYHUHG WR KHWHURJHQHRXV XVHU FRPPXQLWLHV�
7KH *ULG SURYLGHV WKH SURWRFROV� VHUYLFHV DQG VRIWZDUH GHYHORSPHQW NLWV QHHGHG WR HQDEOH
ÁH[LEOH� FRQWUROOHG UHVRXUFH VKDULQJ RQ D ODUJH VFDOH� 6KDULQJ LQ *ULG LV� QHFHVVDULO\� KLJKO\
FRQWUROOHG ZLWK UHVRXUFH SURYLGHUV DQG FRQVXPHUV GHÀQLQJ FOHDUO\ DQG FDUHIXOO\ MXVW ZKDW
LV VKDUHG� ZKR LV DOORZHG WR VKDUH� DQG WKH FRQGLWLRQV XQGHU ZKLFK VKDULQJ RFFXUV�
:HE VHUYLFHV� RQ WKH RWKHU KDQG� WU\ WR VROYH WKH SUREOHP RI HQWHUSULVH DSSOLFDWLRQ LQWHJUD�
WLRQ DQG DXWRPDWLRQ RI EXVLQHVV SURFHVVHV E\ PDNLQJ XVH RI WKH :HE DV D JOREDO LQIUDV�
WUXFWXUH IRU GLVWULEXWHG FRPSXWDWLRQ >$&.0��@� 7KH\ RIIHU D QHZ OHYHO RI DXWRPDWLRQ LQ
H:RUN DQG H&RPPHUFH� ZKHUH IXOO\ RSHQ DQG ÁH[LEOH FRRSHUDWLRQ FDQ EH DFKLHYHG� RQ�
WKH�Á\� ZLWK ORZ SURJUDPPLQJ FRVWV >)%��@� 7R UHDOL]H WKLV� D VXLWH RI SURWRFROV� 8'',��

�7KH ZRUN LV IXQGHG E\ WKH (XURSHDQ &RPPLVVLRQ XQGHU WKH SURMHFW $GDSWLYH 6HUYLFHV *ULG� �$6*�
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:6'/�� DQG 62$3� DUH LQ FRPPRQ XVH� ,Q WKLV ZD\ VRIWZDUH DSSOLFDWLRQV FDQ EH DFFHVVHG
DQG H[HFXWHG YLD WKH :HE EDVHG RQ WKH LGHD RI :HE VHUYLFHV�
2QH LPSRUWDQW SUREOHP FRPPRQ WR ERWK GRPDLQV PHQWLRQHG DERYH LV KRZ WR ÀQG DQ LWHP
�UHVRXUFH� VHUYLFH� WKDW FDQ IXOÀOO WKH UHTXHVWHG IXQFWLRQDOLW\� $Q DXWRPDWHG VROXWLRQ WR
WKLV SUREOHP NQRZQ DV GLVFRYHU\ ZRXOG EH D ELJ VWHS IRUZDUG LQ :HE VHUYLFHV DQG *ULG
GRPDLQV�
5HFHQW HIIRUWV LQ *ULG FRPSXWLQJ >&))���@ WUHDW UHVRXUFHV DV :HE VHUYLFHV DQG IRU WKLV
UHDVRQ GLVFRYHU\ RI UHVRXUFHV EHFRPHV GLVFRYHU\ RI :HE VHUYLFHV LQ WKH ODWHVW *ULG V\V�
WHPV� 5HVRXUFHV DUH EDVLFDOO\ ZUDSSHG E\ D :HE VHUYLFH� +DYLQJ WKLV PRGHO LQ PLQG ZH
HYDOXDWH GLVFRYHU\ DSSURDFKHV IRU :HE VHUYLFHV DQG *ULG HQYLURQPHQWV� DV WKH\ FDQ EH
DSSOLHG LQ HDFK GRPDLQ ZLWK VRPH H[WHQVLRQV RU PRGLÀFDWLRQV�
7KH JRDO RI WKLV SDSHU LV WR SURYLGH D VHW RI FULWHULD WKDW FDQ EH XVHG WR HYDOXDWH WKH FXUUHQW
HIIRUW LQ GLVFRYHU\ RI UHVRXUFHV DQG VHUYLFHV� 7KH SDSHU LV VWUXFWXUHG DV IROORZV� 6HFWLRQ �
SURYLGHV WKH WHUPLQRORJ\ XVHG LQ WKLV SDSHU� 6HFWLRQ � GHÀQHV D IUDPHZRUN XVHG LQ WKH
HYDOXDWLRQ RI GLVFRYHU\ DSSURDFKHV� 6HFWLRQ � VXUYH\V VRPH RI WKH PRVW UHOHYDQW GLVFRY�
HU\ DSSURDFKHV IURP ERWK :HE VHUYLFHV DQG *ULG DUHDV DQG HYDOXDWHV WKHP EDVHG RQ WKH
HYDOXDWLRQ IUDPHZRUN SUHYLRXVO\ GHÀQHG� 6HFWLRQ � VXPPDUL]HV WKH HYDOXDWHG DSSURDFKHV
DQG DEVWUDFWV WKH FRPPRQ EHVW�SUDFWLFHV IURP WKH YDULRXV DSSURDFKHV� )LQDOO\� 6HFWLRQ �
SUHVHQWV WKH UHODWHG ZRUN DQG FRQFOXGHV WKH SDSHU�

,Q RUGHU WR HYDOXDWH D SURFHVV RU D PHFKDQLVP� RQH KDV WR KDYH D FOHDU XQGHUVWDQGLQJ DERXW
WKH VHWWLQJV� WKH HQWLWLHV PDQLSXODWHG DQG WKH IXQFWLRQDOLW\ RI WKH SURFHVV RU PHFKDQLVP�
6RPH TXHVWLRQV DXWRPDWLFDOO\ SRS�XS ZKHQ WU\LQJ WR GHÀQH VXFK DQ HYDOXDWLRQ PHFKDQLVP
IRU VHUYLFH DQG UHVRXUFH GLVFRYHU\ LQ *ULG DQG :HE VHUYLFHV HQYLURQPHQWV�

7KHUH DUH PDQ\ LQWHUSUHWDWLRQV RI WKH WHUP *ULG >*UDE@� >*UDD@� :H GRQ·W
SURYLGH D QHZ GHÀQLWLRQ RI WKH WHUP� EXW LQVWHDG ZH XVH RQH RI WKH PRVW FRPPRQ DGRSWHG
DQG XVHG GHÀQLWLRQ SURYLGHG LQ 2SHQ *ULG 6HUYLFHV $UFKLWHFWXUH >).17��@� $FFRUGLQJ
WR >).17��@� WKH *ULG SURYLGHV WKH SURWRFROV� VHUYLFHV DQG VRIWZDUH GHYHORSPHQW NLWV
QHHGHG WR HQDEOH ÁH[LEOH� FRQWUROOHG UHVRXUFH VKDULQJ RQ D ODUJH VFDOH ZLWKLQ D 9LUWXDO
2UJDQL]DWLRQ� $ 9LUWXDO 2UJDQL]DWLRQ LV D G\QDPLF FROOHFWLRQ RI LQGLYLGXDOV� LQVWLWXWLRQV
DQG UHVRXUFHV EXQGOHG WRJHWKHU LQ RUGHU WR VKDUH UHVRXUFHV DV WKH\ WDFNOH FRPPRQ JRDOV�

7KH WHUP VHUYLFH KDV EHHQ ODWHO\ VHPDQWLFDOO\ RYHUORDGHG >3UH��@�
&RPPXQLWLHV OLNH� EXVLQHVV VFLHQFH� LQIRUPDWLRQ VFLHQFH DQG FRPSXWHU VFLHQFH KDYH D
GLIIHUHQW XQGHUVWDQGLQJ RI ZKDW D VHUYLFH LV >%*2$��@� :H DGRSW WKH GHÀQLWLRQ SUR�
YLGHG LQ WKH FRQFHSWXDO PRGHO DUFKLWHFWXUH IRU VHPDQWLF :HE VHUYLFHV >3UH��@� $FFRUGLQJ
WR >3UH��@ D VHUYLFH LV D SURYLVLRQ RI YDOXH LQ VRPH GRPDLQ �QRW QHFHVVDULO\ PRQHWDU\
YDOXH��
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:HE VHUYLFHV KDYH HPHUJHG DV D SURPLVLQJ WHFKQRORJ\ WKDW RIIHUV
D VWDQGDUG ZD\ WR DFFHVV DQG LQWHJUDWH IXQFWLRQDOLWLHV� 7KH\ DUH ORRVHO\ FRXSOHG VRIWZDUH
FRPSRQHQWV SXEOLVKHG� ORFDWHG DQG LQYRNHG DFURVV WKH :HE� )RU WKH :HE VHUYLFH FRQFHSW
GHÀQLWLRQ ZH DJDLQ DGRSW WKH GHVFULSWLRQ SURYLGHG LQ >3UH��@� $ :HE VHUYLFH LV GHÀQHG
DV D FRPSXWDWLRQDO HQWLW\ DFFHVVLEOH RYHU WKH ,QWHUQHW �XVLQJ :HE VHUYLFH 6WDQGDUGV DQG
3URWRFROV�

5HVRXUFHV DUH LPSRUWDQW FRQFHSWV LQ D *ULG HQYLURQPHQW� 7KH\
IRUP WKH ORZ OHYHO HQWLWLHV WKDW DUH DFFHVVHG DQG XVHG WR IXOÀOO D XVHU UHTXHVW� 'LIIHUHQW
UHVRXUFHV FDQ KDYH WKH VDPH IXQFWLRQDO FDSDELOLWLHV EXW WKH\ PD\ KDYH GLIIHUHQW DFFHVV
SROLFLHV DVVRFLDWHG� GLIIHUHQW WLPH DFFHVV� HWF� $V ZDV SRLQWHG RXW EHIRUH� LQ WKH ODWHVW
DSSURDFKHV LQ *ULG >&))���@ UHVRXUFHV DUH WUHDWHG DV :HE VHUYLFHV DQG IRU WKLV UHDVRQ
GLVFRYHU\ RI UHVRXUFHV EHFRPHV GLVFRYHU\ RI :HE VHUYLFHV LQ WKH ODWHVW *ULG V\VWHPV�

'LVFRYHU\ LV DQ LPSRUWDQW SURFHVV LQ ERWK *ULG DQG :HE VHUYLFHV
HQYLURQPHQWV� 9HU\ EULHÁ\ LW FDQ EH GHVFULEHG DV WKH SURFHVV WKDW WDNHV DV LQSXW D XVHU
UHTXHVW DQG UHWXUQV D OLVW RI UHVRXUFHV RU VHUYLFHV WKDW FDQ SRVVLEO\ IXOÀO WKH JLYHQ UHTXHVW�

:LWK WKH WHUPLQRORJ\ GHÀQHG SUHYLRXVO\ LQ PLQG ZH SURSRVH DQ HYDOXDWLRQ IUDPHZRUN IRU
GLVFRYHU\ DSSURDFKHV LQ *ULG DQG :HE VHUYLFHV HQYLURQPHQWV� 7KLV IUDPHZRUN LV WKHQ
XVHG LQ QH[W VHFWLRQV WR HYDOXDWH VRPH RI WKH PRVW SURPLQHQW DSSURDFKHV IURP *ULG DQG
:HE VHUYLFHV DUHDV�
2XU IUDPHZRUN FRQWDLQV D VHW RI FULWHULD WKDW ZH EHOLHYH DUH WKH PRVW UHOHYDQW ZKHQ SHU�
IRUPLQJ HYDOXDWLRQ RI GLVFRYHU\ DSSURDFKHV� :H HQOLVW DQG H[SODLQ HDFK RI WKH FULWHULD
EHORZ�

�
/DQJXDJH VXSSRUW IRU TXHU\ IRUPXODWLRQ DV ZHOO DV VHUYLFH DQG UHVRXUFH GHVFULSWLRQ
LV FUXFLDO IRU WKH GLVFRYHU\ SURFHVV� ,W LV LPSRUWDQW WR HYDOXDWH KRZ H[SUHVVLYH LV
WKH ODQJXDJH DQG KRZ HDV\ LW LV WR IRUPXODWH TXHULHV DQG DGYHUWLVHPHQWV ZKLFK DUH
XVHG GXULQJ WKH GLVFRYHU\ SURFHVV� 6SHFLDO DWWHQWLRQ VKRXOG EH JLYHQ WR WKH VHPDQWLF
VXSSRUW WKDW WKH ODQJXDJH SURYLGHV WR H[SUHVV GLIIHUHQW DVSHFWV RI DGYHUWLVHPHQWV DQG
TXHULHV�

�
6FDODELOLW\ LV DQ LPSRUWDQW LVVXH ZKHQ WDONLQJ DERXW V\VWHPV WKDW KDYH WR DFFRPPR�
GDWH FKDQJHV LQ XVHUV� UHVRXUFHV� HWF� ,W LV LPSRUWDQW WR DQDO\]H KRZ D V\VWHP UHDFWV
ZKHQ WKHUH LV D JURZ LQ RQH RU PRUH RI LWV GLPHQVLRQV� $QRWKHU DVSHFW WKDW PXVW EH
FRQVLGHUHG LV KRZ WKH VFDODELOLW\ RI WKH VXEV\VWHPV� RU UHODWHG V\VWHPV� DIIHFWV WKH
VFDODELOLW\ RI WKH ZKROH V\VWHP� 7KH VFDODELOLW\ RI D GLVFRYHU\ PHFKDQLVP� LV IRU
H[DPSOH KHDYLO\ LQÁXHQFHG E\ WKH VFDODELOLW\ RI WKH VXE�FRPSRQHQWV VXFK DV� TXHU\
SURFHVVRU� VWRUDJH� HWF�

�
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7KH SURYLVLRQ RI DQ DXWRPDWLF GLVFRYHU\ PHFKDQLVP FDQ EH VLJQLÀFDQWO\ LPSURYHG
LI PDFKLQH SURFHVVDEOH GHVFULSWLRQV DUH SURYLGHG� 7KHVH GHVFULSWLRQV DUH IXUWKHU
FKHFNHG LI WKH\ PDWFKHG DJDLQVW HDFK RWKHU�UHTXHVW YHUVXV VHUYLFHV�� 1HZ NQRZO�
HGJH FDQ EH LQIHUUHG EDVHG RQ H[LVWLQJ IDFWV �GRPDLQ RQWRORJLHV DQG GRPDLQ EDFN�
JURXQG NQRZOHGJH� DQG WKLV NQRZOHGJH FDQ EH IXUWKHU XVHG GXULQJ WKH GLVFRYHU\
SURFHVV� 7KHUHIRUH LW LV LPSRUWDQW WR LGHQWLI\ WKH UHDVRQLQJ VXSSRUW SURYLGHG WR HQ�
DEOH WKH GLVFRYHU\ SURFHVV� 2I FRXUVH� WKLV FULWHULD LV YHU\ FORVHO\ UHODWHG WR 4XHU\
/DQJXDJH DQG $GYHUWLVLQJ /DQJXDJH PHQWLRQHG DERYH�

�
:KHQ WDONLQJ DERXW WKH LQWHUDFWLRQV EHWZHHQ SDUWLHV GXULQJ WKH SURFHVV RI GLVFRYHU\
WZR DSSURDFKHV FDQ EH GLVWLQJXLVKHG �6HH >��@��

�� 0DWFKPDNLQJ�
7KH HQWLW\ ZKLFK SHUIRUPV WKH PDWFKLQJ GHWHUPLQHV LI WKH UHTXHVW DQG WKH DG�
YHUWLVHPHQWV PDWFK EXW GRHV QRW LQWHUIHUH LQ WKH QH[W VWHS ZKLFK LV WKH LQWHUDF�
WLRQ EHWZHHQ PDWFKHG UHTXHVW DQG DGYHUWLVHPHQWV�

�� %URNHULQJ�
7KH HQWLW\ ZKLFK SHUIRUPV WKH PDWFKLQJ GHWHUPLQHV LI WKH UHTXHVW DQG WKH DG�
YHUWLVHPHQWV PDWFK DQG IXUWKHUPRUH FRQWUROV WKH LQWHUDFWLRQ EHWZHHQ PDWFKHG
UHTXHVW DQG DGYHUWLVHPHQWV�

0DQ\ RI *ULG DSSURDFKHV IRU GLVFRYHU\ GLVWLQJXLVK EHWZHHQ WKHVH WZR IDFHWV RI WKH
GLVFRYHU\ SURFHVV� 7KHUHIRUH LW LV LPSRUWDQW WR HYDOXDWH DQ DSSURDFK EDVHG RQ WKH
VXSSRUW WKDW LW SURYLGHV IRU SXUH PDWFKPDNLQJ RU EURNHULQJ RU ERWK�

�
0HGLDWLRQ SURYLGHV DQ LQWHUPHGLDU\ VHUYLFHV� OLQNLQJ ERWK GDWD UHVRXUFHV DQG DS�
SOLFDWLRQ SURJUDPV� 'XH WR WKH KHWHURJHQHLW\ RI WKH HQYLURQPHQWV �GLIIHUHQW GDWD
PRGHOV� GLIIHUHQW SURWRFROV� HWF�� ZKHUH GLVFRYHU\ KDV WR EH SHUIRUPHG D PHGLDWLRQ
VXSSRUW LV UHTXLUHG� 7KHUHIRU ZH DGG PHGLDWLRQ VXSSRUW DV DQRWKHU FULWHULD WR WKH
HYDOXDWLRQ IUDPHZRUN�

:H XVH WKH IUDPHZRUN GHÀQHG DERYH WR HYDOXDWH VRPH RI WKH PRVW SURPLQHQW DSSURDFKHV
LQ *ULG DQG :HE VHUYLFHV HQYLURQPHQWV ZLWK UHVSHFW WR GLVFRYHU\� 'XH WR VSDFH OLPLWDWLRQV
ZH FRQVLGHU IRU HYDOXDWLRQ RQO\ WKH GLVFRYHU\ PHFKDQLVPV SURYLGHG E\ WKH IROORZLQJ LQL�
WLDWLYHV� 8QLFRUH >5RP��@� *OREXV >).��@� 2QWRORJ\ %DVHG 0DWFKPDNHU >7'.��@� :HE
6HUYLFH 0RGHOLQJ 2QWRORJ\ >5/.��@� >./H��@� 2:/�6 DSSURDFKHV >3.36��@�

� QLIRUP QWHUIDFH WR 2PSXWHU VRXUFHV� >5RP��@ LV D -DYD EDVHG HQ�
YLURQPHQW IRU VHFXUH DQG VHDPOHVV DFFHVV WR UHPRWH VXSHUFRPSXWHUV� 7KH GHVLJQ JRDOV IRU
81,&25( LQFOXGH DQ RSHQ DUFKLWHFWXUH EDVHG RQ WKH FRQFHSW RI DQ DEVWUDFW MRE� FRQVLVWHQW

236



VHFXULW\ DUFKLWHFWXUH� PLQLPDO LQWHUIHUHQFH ZLWK ORFDO DGPLQLVWUDWLYH SURFHGXUHV� H[SORLWD�
WLRQ RI H[LVWLQJ DQG HPHUJLQJ WHFKQRORJLHV� D ]HUR DGPLQLVWUDWLRQ XVHU LQWHUIDFH WKURXJK D
VWDQGDUG :HE EURZVHU DQG -DYD DSSOHWV� 7KH 81,&25( FOLHQW HQDEOHV WKH XVHU WR FUHDWH�
VXEPLW� DQG FRQWURO MREV IURP DQ\ ZRUNVWDWLRQ RU SHUVRQDO FRPSXWHU XVLQJ WKH ,QWHUQHW�
7KLUG�SDUW\ FRPSRQHQWV� VXFK DV *OREXV >).��@� FDQ EH LQWHJUDWHG LQWR WKH 81,&25(
IUDPHZRUN WR H[WHQG LWV IXQFWLRQDOLW\� 5HVRXUFH GLVFRYHU\ LQ 81,&25( *ULG DUFKLWHFWXUH
LV DFFRPSOLVKHG E\ D *5,3 5HVRXUFH %URNHU FRPSRQHQW >%)0��@ FDSDEOH RI ORFDWLQJ UH�
VRXUFHV RQ ERWK 81,&25( DQG *OREXV 7RRONLW EDVHG *ULGV� GHYHORSHG� 7KH EURNHU WDNH
ZRUNÁRZV GHVFULEHG LQ WKH 81,&25( $-2 IUDPHZRUN DQG EURNHUHG WKH VLWHV RQ (852�
*5,'�� 81,&25( ZRUNV ZLWK D FRQFHSWXDO UHSUHVHQWDWLRQ RI WKH MRE FDOOHG $EVWUDFW -RE
2EMHFW� VKRUWO\ $-2� ZKLFK FDQ EH FDUULHG RXW RQ YDULRXV FRPSXWDWLRQDO DQG GDWD VHUYLFHV
DW FROODERUDWLQJ VLWHV�

�
7KH $-2 LV WKH EDVLV IRU WKH SODWIRUP DQG VLWH QHXWUDO VSHFLÀFDWLRQ RI UHTXHVWV IRU
FRPSXWDWLRQDO� GDWD� DQG VRIWZDUH UHVRXUFHV� 7KH REMHFW�RULHQWHG VWUXFWXUH DQG V\Q�
WD[ RI WKH $-2 PDNH VSHFLÀFDWLRQ ODUJHO\ LQGHSHQGHQW RI KDUGZDUH DUFKLWHFWXUH�
V\VWHP VRIWZDUH LQWHUIDFHV� DQG VLWH�VSHFLÀF RSHUDWLRQDO UXOHV�

�
7KHUH LV D FHQWUDOL]HG EURNHU ZKLFK FDQ EH GHFHQWUDOL]HG ZLWK WKH VXSSRUW RI RWKHU
EURNHUV� 7KH EURNHUV IROORZ KLHUDUFKLFDO RUJDQL]DWLRQ�

�
1R UHDVRQLQJ VXSSRUW IRU GLVFRYHU\ LV FRQVLGHUHG LQ 81,&25(�

�
7KH (852*5,'�*5,3 5HVRXUFH %URNHU WDNHV WKH ZRUNÁRZV GHVFULEHG LQ WKH 81,�
&25( $-2 IUDPHZRUN DQG EURNHUHG WKH VLWHV RQ (852*5,' WR UHFHLYHG RIIHUV
IURP WKRVH VLWHV ZKLFK FRXOG HQDFW WKH ZRUNÁRZ DQG SURYLGH PHFKDQLVPV IRU WKHVH
VLWHV WR UHWXUQ WLFNHWV GHVFULELQJ WKH TXDOLW\ RI VHUYLFH SROLF\ WKH\ ZRXOG RIIHU�

�
1R PHGLDWLRQ VXSSRUW IRU GLVFRYHU\ LV FRQVLGHUHG LQ 81,&25(�

>).��@ SURYLGHV VRIWZDUH LQIUDVWUXFWXUH IRU UHVRXUFH PDQDJHPHQW RI DX�
WRQRPRXV GLVWULEXWHG V\VWHPV ZLWK SURYLVLRQV IRU SROLF\ H[WHQVLELOLW\ DQG FR�DOORFDWLRQ�
$ FHQWUDO HOHPHQW RI WKH *OREXV V\VWHP LV WKH *OREXV 7RRONLW� ZKLFK GHÀQHV WKH ED�
VLF VHUYLFHV DQG FDSDELOLWLHV UHTXLUHG WR FRQVWUXFW &RPSXWDWLRQDO� 'DWD RU 6HUYLFH *ULGV�
7KH EDVLF VHUYLFHV LPSOHPHQWHG E\ NH\ FRPSRQHQWV LQFOXGH� *ULG 6HFXULW\ ,QIUDVWUXFWXUH
�*6,�� WKLUG SDUW\ UHVRXUFH EURNHUV� *ULG 5HVRXUFH $OORFDWLRQ DQG 0DQDJHPHQW �*5$0��
GDWD PDQDJHPHQW �*ULG)73� *$66�� UHVRXUFH UHVHUYDWLRQ �*$5$�� DQG FRPPXQLFDWLRQV�
*OREXV LV FRQVWUXFWHG DV D OD\HUHG DUFKLWHFWXUH LQ ZKLFK KLJKHU OHYHO VHUYLFHV FDQ EH GH�
YHORSHG XVLQJ WKH ORZHU OHYHO FRUH VHUYLFHV >&)).��@� *OREXV RIIHUV *ULG LQIRUPDWLRQ
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VHUYLFHV YLD DQ /'$3�EDVHG QHWZRUN GLUHFWRU\ FDOOHG 0HWDFRPSXWLQJ 'LUHFWRU\ 6HUYLFHV
�0'6���
,QLWLDO YHUVLRQV RI 0'6 �YHUVLRQ ORZHU WKDQ ���� DUH EDVHG RQ /'$3 QHWZRUN GLUHFWRU\�
/DWHU YHUVLRQV RI 0'6 �YHUVLRQ KLJKHU WKDQ �� DQG ODWHU UHOHDVHV DUH 2*6$ EDVHG� 0'6
FRPHV ZLWK D GHIDXOW VFKHPD DQG LQIRUPDWLRQ SURYLGHUV FDQ SRSXODWH WKH VFKHPD� +RZHYHU
WKH GHIDXOW VFKHPD SURYLGHG E\ 0'6 LV QRW XVHG LQ SUDFWLFH EHFDXVH LV WR VLPSOLVWLF �QR
QRWLRQ RI FOXVWHUV IRU SURYLGHUV��(IIRUWV OLNH */8(� WU\ WR SURYLGH D VWDQGDUG VFKHPD�
7KH 0'6� FRPSRQHQW RI WKH *OREXV 7RRONLW 9HUVLRQ ��� SURYLGHV LQIRUPDWLRQ DERXW *ULG
UHVRXUFHV IRU XVH LQ UHVRXUFH GLVFRYHU\� VHOHFWLRQ� DQG RSWLPL]DWLRQ� 7KH 0'6� FRPSR�
QHQW LV WKHUHIRUH D EURDG IUDPHZRUN WKDW LQFOXGHV DQ\ SDUW RI *7� WKDW JHQHUDWHV� UHJLVWHUV�
LQGH[HV� DJJUHJDWHV� VXEVFULEHV� PRQLWRUV� TXHULHV� RU GLVSOD\V 6HUYLFH 'DWD LQ VRPH ZD\�
7KH ,QGH[ 6HUYLFH FRPELQHV 6HUYLFH'DWD3URYLGHU([HFXWLRQ FRPSRQHQWV ZLWK 'DWD$JJUH�
JDWLRQ DQG 6HUYLFH*URXS FRPSRQHQWV WR FUHDWH D G\QDPLF GDWD�JHQHUDWLQJ DQG LQGH[LQJ
QRGH� VLPLODU LQ FRQFHSW WR D 0'6� KLHUDUFKLFDO *,,6� ,QGH[ 6HUYLFHV FDQ EH FRPELQHG LQ
D YDULHW\ RI WRSRORJLHV� XVHIXO LQ EXLOGLQJ 9LUWXDO 2UJDQL]DWLRQV� 0'6 IROORZV ERWK D SXVK
DQG SXOO SURWRFROV IRU UHVRXUFH GLVVHPLQDWLRQ� +LJKHU�OHYHO WRROV VXFK DV UHVRXUFH EURNHUV
FDQ SHUIRUP UHVRXUFH GLVFRYHU\ E\ TXHU\LQJ 0'6 XVLQJ /'$3 DQG ;0/ TXHU\ SURWR�
FROV� &XVWRPHUV GHVFULEH UHTXLUHG UHVRXUFHV WKURXJK D UHVRXUFH VSHFLÀFDWLRQ ODQJXDJH
�56/� WKDW LV EDVHG RQ D SUH GHÀQHG VFKHPD RI WKH UHVRXUFHV GDWDEDVH� 7KH WDVN RI PDS�
SLQJ VSHFLÀFDWLRQV WR DFWXDO UHVRXUFHV LV SHUIRUPHG E\ D UHVRXUFH FR�DOORFDWRU� ZKLFK LV
UHVSRQVLEOH IRU FRRUGLQDWLQJ WKH DOORFDWLRQ DQG PDQDJHPHQW RI UHVRXUFHV DW PXOWLSOH VLWHV�
56/ DOORZV FXVWRPHUV WR SURYLGH YHU\ VRSKLVWLFDWHG UHTXLUHPHQWV� EXW WKHUH LV QR SRVVLELO�
LW\ IRU UHVRXUFH SURYLGHUV WR VSHFLI\ WKHLU FRQVWUDLQWV RQ FXVWRPHUV� 7KH 0'6 QDPHVSDFH
LV RUJDQL]HG KLHUDUFKLFDOO\ LQ WKH IRUP RI D WUHH VWUXFWXUH� *OREXV RIIHUV 4R6 LQ WKH IRUP RI
UHVRXUFH UHVHUYDWLRQ� ,W DOORZV DSSOLFDWLRQ OHYHO VFKHGXOHUV VXFK DV WKH 1LPURG�* >%$*��@
UHVRXUFH EURNHU WR H[WHQG VFKHGXOLQJ FDSDELOLWLHV� 7KH UHVRXUFH EURNHUV FDQ XVH KHXULVWLFV
IRU VWDWH HVWLPDWLRQ ZKLOH SHUIRUPLQJ VFKHGXOLQJ RU UH�VFKHGXOLQJ ZKHQHYHU WKH VWDWXV RI
WKH *ULG FKDQJHV� *OREXV LV D *ULG WRRONLW DQG WKXV GRHV QRW VXSSO\ VFKHGXOLQJ SROLFLHV�
LQVWHDG LW DOORZV WKLUG SDUW\ UHVRXUFH EURNHUV�

�
7KH *OREXV 5HVRXUFH 6SHFLÀFDWLRQ /DQJXDJH �56/� SURYLGHV D FRPPRQ LQWHUFKDQJH
ODQJXDJH WR GHVFULEH UHVRXUFHV� 7KH 56/ SURYLGHV WKH VNHOHWDO V\QWD[ XVHG WR FRP�
SRVH FRPSOLFDWHG UHVRXUFH GHVFULSWLRQV� DQG WKH YDULRXV UHVRXUFH PDQDJHPHQW FRP�
SRQHQWV LQWURGXFH VSHFLÀF �DWWULEXWH� YDOXH� SDLULQJV LQWR WKLV FRPPRQ VWUXFWXUH�
(DFK DWWULEXWH LQ D UHVRXUFH GHVFULSWLRQ VHUYHV DV D SDUDPHWHU WR FRQWURO WKH EHKDYLRU
RI RQH RU PRUH FRPSRQHQWV LQ WKH UHVRXUFH PDQDJHPHQW V\VWHP�

�
*OREXV VXSSRUWV GLVWULEXWHG TXHU\ EDVHG VHUYLFH GLVFRYHU\� 7KH VFKHGXOHUV DUH LQ
KLHUDUFKLFDO RUJDQL]DWLRQ� 0'6 FDQ EH GHFHQWUDOL]HG XVLQJ IHGHUDWLRQ DSSURDFK�

�
1R UHDVRQLQJ VXSSRUW IRU GLVFRYHU\ LV SURYLGHG LQ *OREXV�

�KWWS���ZZZ�XQL[�JOREXV�RUJ�WRRONLW�PGV�
�ZZZ�KLFE�RUJ�JOXH�JOXH�VFKHPD�VFKHPD�KWPO
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�
*OREXV GRHV QRW SURYLGH PDWFKPDNLQJ RU EURNHULQJ VHUYLFHV LWVHOI� UDWKHU PHWDVFKHG�
XOHUV FDQ EH XVHG IRU EURNHULQJ DQG PDWFKPDNLQJ SXUSRVHV OLNH &RQGRU�*�� &6)�
DQG 1LPURG�*� *OREXV SURYLGHV D PRQLWRULQJ DQG GLVFRYHU\ VHUYLFH WR SURYLGH ERWK
VWDWLF DQG G\QDPLF VWDWXV LQIRUPDWLRQ DERXW UHVRXUFH SURSHUWLHV�

�
1R PHGLDWLRQ VXSSRUW IRU GLVFRYHU\ LV SURYLGHG LQ *OREXV�

� � >7'.��@ SURSRVH D ÁH[LEOH DQG H[�
WHQVLEOH DSSURDFK IRU SHUIRUPLQJ *ULG UHVRXUFH VHOHFWLRQ XVLQJ DQ RQWRORJ\�EDVHG PDWFK�
PDNLQJ WHFKQLTXH DQG DOJRULWKP� 8QOLNH WKH WUDGLWLRQDO *ULG UHVRXUFH VHOHFWRUV �OLNH
&RQGRU�*� WKDW GHVFULEH UHVRXUFH DQG UHTXHVW SURSHUWLHV EDVHG RQ V\PPHWULF ÁDW DWWULEXWHV�
VHSDUDWH RQWRORJLHV �L�H�� VHPDQWLF GHVFULSWLRQV RI GRPDLQ PRGHOV� DUH FUHDWHG WR GHFODUD�
WLYHO\ GHVFULEH UHVRXUFHV DQG MRE UHTXHVWV XVLQJ DQ H[SUHVVLYH RQWRORJ\ ODQJXDJH� ,QVWHDG
RI H[DFW V\QWD[ PDWFKLQJ� RQWRORJ\�EDVHG PDWFKPDNHU SHUIRUPV VHPDQWLF PDWFKLQJ XV�
LQJ WHUPV GHÀQHG LQ WKRVH RQWRORJLHV� 7KH ORRVH FRXSOLQJ EHWZHHQ UHVRXUFH DQG UHTXHVW
GHVFULSWLRQV UHPRYHV WKH WLJKW FRRUGLQDWLRQ UHTXLUHPHQW EHWZHHQ UHVRXUFH SURYLGHUV DQG
FRQVXPHUV� 0DWFKPDNHU FDQ EH HDVLO\ H[WHQGHG� E\ DGGLQJ YRFDEXODULHV DQG LQIHUHQFH
UXOHV� WR LQFOXGH QHZ FRQFHSWV �H�J�� 81,; FRPSDWLELOLW\� DERXW UHVRXUFHV DQG DSSOLFD�
WLRQV DQG DGDSWHG WKH UHVRXUFH VHOHFWLRQ WR FKDQJLQJ SROLFLHV� 7KHVH RQWRORJLHV FDQ DOVR
EH GLVWULEXWHG DQG VKDUHG ZLWK RWKHU WRROV DQG DSSOLFDWLRQV� 0DWFKLQJ EHWZHHQ UHTXHVW
VSHFLÀFDWLRQV WR UHVRXUFH FDSDELOLWLHV LV GRQH LQ WHUPV RI UXOHV� 6LPLODU WR RWKHU PDWFKLQJ
V\VWHPV� PDWFKPDNHU SURYLGHV WKH DELOLW\ WR GHVFULEH SURSHUWLHV DQG PDWFKLQJ SUHIHUHQFH�
0DWFKPDNHU DOVR VXSSRUWV EL�ODWHUDO PDWFKLQJ DQG JDQJ�PDWFKLQJ� 7KH RQWRORJ\�EDVHG
PDWFKPDNHU FRQVLVWV RI WKUHH PDLQ FRPSRQHQWV� ��� 2QWRORJLHV WKDW FDSWXUH WKH GRPDLQ
PRGHO DQG YRFDEXODU\ IRU H[SUHVVLQJ UHVRXUFH DGYHUWLVHPHQWV DQG MRE UHTXHVWV� ��� 'R�
PDLQ EDFNJURXQG NQRZOHGJH� FDSWXULQJ DGGLWLRQDO NQRZOHGJH DERXW WKH GRPDLQ DQG ���
0DWFKPDNLQJ UXOHV� GHÀQLQJ ZKHQ D UHVRXUFH PDWFKHV D MRE GHVFULSWLRQ�
7KH EDFNJURXQG NQRZOHGJH XVHV WKH YRFDEXODU\ IURP WKH RQWRORJLHV WR FDSWXUH EDFN�
JURXQG LQIRUPDWLRQ� 0DWFKPDNLQJ UXOHV XVH ERWK RQWRORJLHV DQG EDFNJURXQG NQRZO�
HGJH WR PDWFK D UHTXHVW WR UHVRXUFHV� 2QWRORJ\�EDVHG PDWFKPDNHU LV EXLOW RQ WRS RI
75,3/(�;6% GHGXFWLYH GDWDEDVH V\VWHP� ZKLFK LV D FHQWUDOL]HG LQIRUPDWLRQ VWRUH ZLWK
QR SHUVLVWHQFH� 5HVRXUFH GLVFRYHU\ LV WKURXJK FHQWUDOL]HG TXHULHV FRPSRVHG XVLQJ WKH YR�
FDEXODU\ LQ WKH UHTXHVW RQWRORJ\� 7KH V\VWHP DLPV WR XVH *OREXV 0'6 DV D SHUVLVWHQW
LQIRUPDWLRQ VWRUH�

�
5HVRXUFH GHVFULSWLRQV� UHTXHVW GHVFULSWLRQV� DQG XVDJH SROLFLHV DUH DOO LQGHSHQGHQWO\
PRGHOOHG DQG V\QWDFWLFDOO\ DQG VHPDQWLFDOO\ GHVFULEHG XVLQJ D VHPDQWLF PDUN�XS
ODQJXDJH� 5') >%HF��@� 5') 6FKHPD >%*��@�

�
5HVRXUFH GLVFRYHU\ LV WKURXJK FHQWUDOL]HG TXHULHV WR D GHGXFWLYH GDWDEDVH FRPSRVHG

�KWWS���ZZZ�FV�ZLVF�HGX�FRQGRU�FRQGRUJ�
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XVLQJ WKH YRFDEXODU\ LQ WKH UHTXHVW RQWRORJ\�
�

'RPDLQ EDFNJURXQG NQRZOHGJH FDSWXUHG LQ WHUPV RI UXOHV LV DGGHG IRU FRQGXFWLQJ
IXUWKHU GHGXFWLRQ� /LNHZLVH� PDWFKPDNLQJ SURFHGXUHV ZULWWHQ LQ WHUPV RI LQIHUHQFH
UXOHV DUH XVHG WR UHDVRQ DERXW WKH FKDUDFWHULVWLFV RI D UHTXHVW� DYDLODEOH UHVRXUFHV DQG
XVDJH SROLFLHV WR DSSURSULDWHO\ ÀQG D UHVRXUFH WKDW VDWLVÀHV WKH UHTXHVW UHTXLUHPHQWV�
$GGLWLRQDO UXOHV FDQ DOVR EH DGGHG WR DXWRPDWLFDOO\ LQIHU UHVRXUFH UHTXLUHPHQWV IURP
WKH FKDUDFWHULVWLFV RI GRPDLQ�VSHFLÀF DSSOLFDWLRQV ZLWKRXW H[SOLFLW VWDWHPHQWV IURP
WKH XVHU�

�
200 LV D SURWRW\SH V\VWHP WKDW FXUUHQWO\ SURYLGHV RQO\ PDWFKPDNLQJ VHUYLFHV� ,Q
WKH QH[W LPSOHPHQWDWLRQV WKH PDWFKPDNHU ZLOO SURYLGH ERWK PDWFKPDNLQJ DQG EUR�
NHULQJ VHUYLFHV� 7KH EURNHULQJ VHUYLFH ZLOO EH EXLOW RQ WRS RI PDWFKPDNLQJ VHUYLFH�

�
1R PHGLDWLRQ VXSSRUW IRU GLVFRYHU\ LV SURYLGHG LQ 200�

� � >5/.��@ DLPV WR GHYHORS DQ
RYHUDOO IUDPHZRUN IRU 6HPDQWLF :HE VHUYLFHV LQ RUGHU WR VXSSRUW DXWRPDWHG :HE VHUYLFH
GLVFRYHU\� VHOHFWLRQ� FRPSRVLWLRQ� PHGLDWLRQ� H[HFXWLRQ� PRQLWRULQJ� HWF� (YHU\ :602
FRPSRQHQW GHVFULSWLRQ PD\ LQFOXGH DQ H[WHQVLEOH VHW RI QRQ�IXQFWLRQDO SURSHUWLHV� EDVHG
RQ WKH 'XEOLQ &RUH 0HWDGDWD 6HW >:./:��@� 7ZR PDMRU GHVLJQ SULQFLSOHV� LQKHULWHG
IURP :60) >)%��@ DUH DSSOLHG LQ :602� ��� 3ULQFLSOH RI PD[LPDO GH�FRXSOLQJ� DOO
:602 FRPSRQHQWV DUH VSHFLÀHG DXWRQRPRXVO\� LQGHSHQGHQW RI FRQQHFWLRQ RU LQWHURSHU�
DELOLW\ ZLWK RWKHU FRPSRQHQWV DQG ��� 3ULQFLSOH RI VWURQJ PHGLDWLRQ� WKH FRQQHFWLRQ DQG
LQWHUSOD\ EHWZHHQ GLIIHUHQW FRPSRQHQWV LV UHDOL]HG E\ 0HGLDWRUV WKDW UHVROYH SRVVLEOH RF�
FXUULQJ KHWHURJHQHLWLHV EHWZHHQ WKH FRQQHFWHG FRPSRQHQWV� :602 GHÀQHV IRXU WRS�OHYHO
QRWLRQV UHODWHG WR 6HPDQWLF :HE VHUYLFHV�

�� 2QWRORJLHV� DUH WKH NH\ WR OLQN FRQFHSWXDO UHDO ZRUOG VHPDQWLFV GHÀQHG DQG DJUHHG
XSRQ E\ FRPPXQLWLHV RI XVHUV� 2QWRORJLHV GHÀQH D FRPPRQ DJUHHG XSRQ WHUPLQRO�
RJ\ E\ SURYLGLQJ FRQFHSWV DQG UHODWLRQVKLSV DPRQJ WKH VHW RI FRQFHSWV�

�� *RDOV� DUH GHVFULSWLRQV RI XVHU·V GHVLUHV� WKH\ UHSUHVHQW WKH LQIRUPDWLRQ VSDFH DQG
VWDWH RI WKH ZRUOG DIWHU WKH H[HFXWLRQ RI WKH VHUYLFH WKDW ZRXOG SRWHQWLDOO\ VDWLVI\ WKH
XVHUV GHVLUHV�

�� :HE VHUYLFHV� DUH VHUYLFH GHVFULSWLRQV IRU VHUYLFHV WKDW DUH UHTXHVWHG E\ VHUYLFH
UHTXHVWHUV� SURYLGHG E\ VHUYLFH SURYLGHUV� DQG DJUHHG EHWZHHQ VHUYLFH SURYLGHUV
DQG UHTXHVWHUV�

�� 0HGLDWRUV� DGGUHVV WKH KDQGOLQJ RI KHWHURJHQHLWLHV RFFXUULQJ EHWZHHQ HOHPHQWV WKDW
VKDOO LQWHURSHUDWH E\ UHVROYLQJ PLVPDWFKHV EHWZHHQ GLIIHUHQW XVHG WHUPLQRORJLHV
�GDWD OHYHO�� RQ FRPPXQLFDWLYH EHKDYLRU EHWZHHQ VHUYLFHV �SURWRFRO OHYHO�� DQG RQ
WKH EXVLQHVV SURFHVV OHYHO�
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7KH FRQFHSWXDO PRGHO RI :602 'LVFRYHU\ LV SURYLGHG LQ >./H��@� ,Q FRPSDULVRQ ZLWK
RWKHU IUDPHZRUNV IRU VHUYLFH GLVFRYHU\� :602 'LVFRYHU\ SURYLGHV D FRPSOHWH IUDPH�
ZRUN IRU GLVFRYHU\� 7KUHH PDMRU VWHSV LQ GLVFRYHU\ DUH GLVWLQJXLVKHG� *RDO 'LVFRYHU\�
:HE VHUYLFH 'LVFRYHU\ DQG 6HUYLFH 'LVFRYHU\� 7KH ÀUVW VWHS� *RDO 'LVFRYHU\ LV DERXW GLV�
FRYHULQJ DEVWUDFW JRDO GHVFULSWLRQV JLYHQ WKH FRQFUHWH XVHU UHTXHVW� 7KH VHFRQG VWHS� :HE
VHUYLFH 'LVFRYHU\ LV DERXW KRZ WR ÀQG DEVWUDFW :HE VHUYLFH GHVFULSWLRQV JLYHQ WKH SUHYLRXV
IRXQG DEVWUDFW JRDO� 7KH ODVW VWHS� 6HUYLFH 'LVFRYHU\ LV DERXW ÀQGLQJ UHDO VHUYLFHV ZKRVH
DEVWUDFW GHVFULSWLRQV ZKHUH GLVFRYHUHG LQ WKH SUHYLRXV VWHS� :LWKLQ :HE VHUYLFH 'LVFRY�
HU\ VWHS WKUHH SULQFLSOH DSSURDFKHV DUH FRQVLGHUHG� 6\QWDFWLFDO DSSURDFKHV� /LJKWZHLJKW
VHPDQWLF DSSURDFKHV DQG +HDY\ZHLJKW VHPDQWLF DSSURDFKHV�
��� 6\QWDFWLFDO DSSURDFKHV LQFOXGH� NH\ZRUG�EDVHG VHDUFK� QDWXUDO ODQJXDJH SURFHVVLQJ
WHFKQLTXHV� FRQWUROOHG YRFDEXODULHV� ��� /LJKWZHLJKW VHPDQWLF DSSURDFKHV LQFOXGH� RQ�
WRORJLHV� $FWLRQ�2EMHFW�0RGHOOLQJ� &RDUVH�JUDLQHG VHPDQWLF GHVFULSWLRQ RI D VHUYLFH� ���
+HDY\ZHLJKW VHPDQWLF DSSURDFKHV LPSO\ WKDW VHUYLFH FDSDELOLW\ LV GHVFULEHG LQ GHWDLO DQG
VWDWHV DUH WRRN LQWR DFFRXQW� $ VSHFLDO DWWHQWLRQ LQ :602 LV JLYHQ WR WKH UHODWLRQ EH�
WZHHQ GLVFRYHU\ DQG PHGLDWLRQ� 7KLV UHODWLRQ LV PRUH WKDQ QDWXUDO ZKHQ ZH WKLQN DERXW
WKH KHWHURJHQHLW\ RI WKH HQYLURQPHQW ZLWK GLIIHUHQW XVHUV DQG VHUYLFHV XVLQJ GLIIHUHQW WHU�
PLQRORJLHV�
,Q RUGHU WR PDNH FRPPXQLFDWLRQ SRVVLEOH EHWZHHQ GLIIHUHQW SDUWLHV PHGLDWLRQ LV UHTXLUHG�
:602 SURSRVHV D GLVFRYHU\ PHFKDQLVP ZLWK VWURQJ PHGLDWLRQ VXSSRUW� ,Q WKH PDWFK�
PDNLQJ SURFHVV� :602 'LVFRYHU\ GLVWLQJXLVKHV EHWZHHQ IRXU W\SHV RI PDWFKPDNLQJ� ���
([DFW 0DWFK� DOO UHOHYDQW VHUYLFHV DQG DW WKH VDPH WLPH QR LUUHOHYDQW VHUYLFHV DUH FRQVLG�
HUHG� ��� 3OXJ�LQ 0DWFK� DOO UHOHYDQW VHUYLFHV EXW DOVR VHUYLFHV ZKLFK DUH FRQVLGHUHG DV
LUUHOHYDQW IRU WKH JRDO FDQ EH GHOLYHUHG� ��� 6XEVXPSWLRQ 0DWFK� RQO\ UHOHYDQW VHUYLFHV
EXW QRW QHFHVVDU\ DOO RI WKHP DUH FRQVLGHUHG� DQG ��� ,QWHUVHFWLRQ 0DWFK� LQ WKLV FDVH RI
PDWFKLQJ� WKH VHUYLFH� ZKRVH GHVFULSWLRQ PDWFKHV WKH UHTXHVW GHVFULSWLRQ� LV DEOH WR GHOLYHU
VRPH UHOHYDQW REMHFWV� EXW PLJKW GHOLYHU REMHFWV ZKLFK DUH FRQVLGHUHG DV LUUHOHYDQW IRU WKH
JRDO WRR�

�
,Q RUGHU WR H[SUHVV XVHU UHTXHVWV DQG VHUYLFH GHVFULSWLRQV� D IDPLO\ RI UHSUHVHQWDWLRQ
ODQJXDJHV� LV SURYLGHG IRU :602� 7KLV IDPLO\ RI ODQJXDJHV� FDOOHG :60/ >G%/)��@�
SURYLGHV D IRUPDO V\QWD[ DQG VHPDQWLFV IRU :602� :60/ ODQJXDJHV� :60/�
&RUH� :60/�'/� :60/�)OLJKW� :06/�5XOH� :60/�)XOO DUH EDVHG RQ GLIIHUHQW
ORJLFDO IRUPDOLVPV� 'HVFULSWLRQ /RJLF 3URJUDPPLQJ IRU :60/�&RUH� 'HVFULSWLRQ
/RJLFV IRU :60/�'/� /RJLF 3URJUDPPLQJ IRU :60/�)OLJKW DQG :60/�5XOH�
DQG )LUVW�2UGHU /RJLF IRU :60/�)XOO� 'HVFULSWLRQ RI XVHU UHTXHVWV DQG VHUYLFH DG�
YHUWLVHPHQWV DUH GRQH XVLQJ FRQFHSWV IURP RQWRORJLHV WKDW FDQ EH DV ZHOO IRUPXODWHG
LQ :60/�

�
7KH :602 DSSURDFK IRU GLVFRYHU\ LV D FRPSOHWH VROXWLRQ WKDW DGGUHVVHV D ZLGH
VSHFWUXP RI DSSURDFKHV VWDUWLQJ IURP QDWXUDO ODQJXDJH GHVFULSWLRQV RI :HE VHUYLFHV
DQG GLVFRYHU\ UHTXHVWV WR SUHFLVH ORJLFDO GHÀQLWLRQV RI :HE VHUYLFHV DQG UHTXHVWV
GHVFULSWLRQV� 7KH DFWXDO LPSOHPHQWDWLRQ RI WKH GLVFRYHU\ IUDPHZRUN SURSRVHG LQ
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:602 LV ZRUN LQ SURJUHVV� 6FDODELOLW\ LVVXHV ZLOO EH DGGUHVVHG ZLWKLQ WKLV ZRUN�
�

7KH UHDVRQLQJ VXSSRUW UHTXLUHG GXULQJ :602 GLVFRYHU\ SURFHVV GHSHQGV RQ WKH
:60/ ODQJXDJH WKDW LV XVHG WR GHVFULEH UHTXHVWV DQG VHUYLFHV� $V PHQWLRQHG DERYH
WKH :60/ IDPLO\ RI UHSUHVHQWDWLRQ ODQJXDJHV LV EDVHG RQ D ZLGH VHW RI ORJLFDO
IRUPDOLVPV� 'HVFULSWLRQ /RJLFV 3URJUDPPLQJ� 'HVFULSWLRQ /RJLFV� /RJLF 3URJUDP�
PLQJ DQG )LUVW RUGHU /RJLF� $Q DSSURSULDWH UHDVRQHU IRU HDFK RI WKHVH ORJLFDO IRU�
PDOLVPV RU HYHQ EHWWHU D QDWLYH UHDVRQHU IRU :60/ ODQJXDJHV LV UHTXLUHG GXULQJ
PDWFKPDNLQJ SURFHVV� 7KH :60/ JURXS LV FXUUHQWO\ GHYHORSLQJ D QDWLYH :60/
UHDVRQHU �VHH >G%).���@��

�
7KH GLVFRYHU\ IUDPHZRUN LQ :602 GRHV QRW FRQVLGHU WKH QRWLRQ RI EURNHULQJ DV
GHÀQHG LQ VHFWLRQ �� EXW WKLV FDQ EH YHU\ HDVLO\ SOXJJHG�LQWR WKH IUDPHZRUN� )RU
PDWFKPDNLQJ GLIIHUHQW DSSURDFKHV DUH FRQVLGHUHG� H[DFW PDWFK� SOXJ�LQ PDWFK� VXE�
VXPSWLRQ PDWFK� LQWHUVHFWLRQ PDWFK�

�
:602 SURYLGHV D VWURQJ VXSSRUW IRU PHGLDWLRQ� $FWXDOO\ LQ :602 PHGLDWRUV DUH
WRS FRQFHSWDO HOHPHQWV WKDW VROYH KHWHURJHQHLW\ SUREOHPV EHWZHHQ GLIIHUHQW WHUPL�
QRORJLHV� SURWRFROV RU SURFHVVHV� ,Q :602� WKH PHGLDWLRQ VXSSRUW IRU GLVFRYHU\ LV
FRQVLGHUHG DW GLIIHUHQW OHYHOV RI WKLV SURFHVV� $W NH\ZRUGV�EDVHG OHYHO� WKH PHGLD�
WLRQ VXSSRUW FRQVLGHUV PHWKRGV OLNH� VWHPPLQJ DQG V\QRQ\P UHFRJQLWLRQ� $W VLPSOH
VHPDQWLFV OHYHO� PHGLDWLRQ VXSSRUW FRQVLGHUV PHWKRGV OLNH� FRQWUROOHG YRFDEXODULHV
DQG VKDOORZ RQWRORJLHV� )LQDOO\ DW WKH ULFK VHPDQWLF OHYHO� WKH PHGLDWLRQ VXSSRUW
FRQVLGHUV PHWKRGV OLNH� FRPSOHWH ORJLF DQG KHDY\ZHLJKW RQWRORJLHV�

0DQ\ DSSURDFKHV IRU GLVFRYHU\ XVLQJ '$0/�6 >7KH��@
RU 2:/�6 >7KH��@ KDYH EHHQ SURSRVHG >3.36��@� >/+��@� ,Q >3.36��@ D '$0/�6
VHPDQWLF PDWFKLQJ EHWZHHQ DGYHUWLVHPHQWV DQG UHTXHVWV LV SURSRVHG� 7KH PDWFKLQJ DOJR�
ULWKP LV EDVHG RQ VXEVXPSWLRQ UHDVRQLQJ LQ '$0/�2,/ >+Y+��@� $ VHUYLFH SURÀOH DQG
D UHTXHVW DUH FRQVLGHUHG WR PDWFK ZKHQ DOO WKH RXWSXWV RI WKH UHTXHVW JRDO DUH PDWFKHG
DJDLQVW DOO� RU D VXEVHW RI VHUYLFH RXWSXW� DQG DV ZHOO DOO WKH LQSXWV RI WKH VHUYLFH DUH
PDWFKHG DJDLQVW DOO� RU D VXEVHW RI UHTXHVW JRDO� 'LIIHUHQW GHJUHHV RI PDWFKLQJ ZHUH LGHQ�
WLÀHG� ��� ([DFW 0DWFK� WKH RXWSXWV� UHVSHFWLYHO\ WKH LQSXWV EHLQJ PDWFKHG DUH H[DFWO\ WKH
VDPH� ��� 3OXJ�LQ 0DWFK� WKH RXWSXW RI WKH VHUYLFH VXEVXPHV WKH RXWSXW RI WKH UHTXHVW� ���
6XEVXPHV 0DWFK� WKH RXWSXW RI WKH UHTXHVW VXEVXPHV WKH RXWSXW RI WKH VHUYLFH DQG ��� )DLO�
QR PDWFKLQJ VHUYLFHV ZHUH IRXQG IRU WKH UHTXHVW JRDO�
,Q >/+��@ D GLIIHUHQW DSSURDFK IRU GLVFRYHU\ XVLQJ '$0/�6 LV SURSRVHG� &RPSDUHG ZLWK
WKH SUHYLRXV DSSURDFK DOO WKH HQWLWLHV RI WKH VHUYLFH SURÀOH DUH XVHG� QDPHO\� LQSXWV� RXW�
SXWV �OLNH LQ WKH SUHYLRXV DSSURDFK� DQG DV ZHOO SUHFRQGLWLRQV DQG HIIHFWV� $ LPSOHPHQWHG
SURWRW\SH EDVHG RQ 5$&(5� LV DYDLODEOH� 'LIIHUHQW GHJUHHV RI PDWFKLQJ DUH FRQVLGHU DV
ZHOO� ��� ([DFW 0DWFK� LQ WKLV FDVH WKH DGYHUWLVHPHQW � DQG WKH UHTXHVW 
 DUH HTXLYDOHQW

�KWWS���ZZZ�VWV�WX�KDUEXUJ�GH� U�I�PRHOOHU�UDFHU�
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FRQFHSWV� ��� 3OXJ�LQ 0DWFK� LQ WKLV FDVH WKH UHTXHVW 
 LV D VXE�FRQFHSW RI DGYHUWLVHPHQW
�� ��� 6XEVXPHV 0DWFK� LQ WKLV FDVH WKH UHTXHVW 
 LV D VXSHU�FRQFHSW RI DGYHUWLVHPHQW ��
��� ,QWHUVHFWLRQ 0DWFK� LQ WKLV FDVH WKH LQWHUVHFWLRQ RI UHTXHVW 
 DQG DGYHUWLVHPHQW � LV
VDWLVÀDEOH DQG ��� 'LVMRLQW 0DWFK� QRQH RI WKH PDWFKHV SUHYLRXV SUHVHQWHG� 7KH VWUHQJWK
RI WKH PDWFK LV GHFUHDVLQJ IURP WKH ([DFW 0DWFK WR 'LVMRLQW 0DWFK� %\ XVLQJ D 'HVFULS�
WLRQ /RJLF UHDVRQLQJ SURFHGXUH WR GHWHFW SRVVLEOH PDWFKLQJ� WKLV DSSURDFK LQKHULWV WKH WLPH
FRQVXPLQJ RSHUDWLRQ RI FODVVLI\LQJ WKH SURÀOHV LQ SURÀOH KLHUDUFK\�

�
7KH '$0/�6�2:/�6 DSSURDFKHV XVH WKH '$0/�6�2:/�6 VSHFLÀFDWLRQV WR PRGHO
DQG WKH '$0/�2,/�2:/ DVVRFLDWHG ODQJXDJHV WR GHVFULEH WKH XVHU UHTXHVWV DQG
VHUYLFHV GHVFULSWLRQV� $OO WKHVH ODQJXDJHV DUH EDVHG RQ 'HVFULSWLRQ /RJLFV ORJL�
FDO IRUPDOLVP� 2QWRORJLHV DUH WKH EDFNERQH LQ DOO WKHVH DSSURDFKHV� WKH\ RIIHU WKH
FRPPRQ WHUPLQRORJ\ WR GHVFULEH XVHU UHTXHVWV DQG VHUYLFHV GHVFULSWLRQV�

�
7KH SHUIRUPDQFH DQG VFDODELOLW\ RI '$0/�6�2:/�6 DSSURDFKHV IRU GLVFRYHU\ GH�
SHQG RQ WKH DUFKLWHFWXUH DGRSWHG DQG DUH LQÁXHQFH E\ WKH SHUIRUPDQFH DQG VFDODELO�
LW\ RI '/ UHDVRQHUV�

�
7KH UHDVRQLQJ VXSSRUW IRU WKH '$0/�6�2:/�6 GLVFRYHU\ DSSURDFKHV LV GHWHUPLQHG
E\ WKH XQGHUOLQJ ORJLF PHFKDQLVP XVHG WR GHVFULEH WKH NQRZOHGJH� ZKLFK LV 'HVFULS�
WLRQ /RJLFV� 0DLQ UHDVRQLQJ DSSURDFKHV LQFOXGH� VXEVXPSWLRQ UHDVRQLQJ� LQVWDQFH
FKHFNLQJ� HWF�

�
,Q ERWK '$0/�6�2:/�6 DSSURDFKHV PHQWLRQHG DERYH RQO\ WKH PDWFKPDNLQJ SHU�
VSHFWLYH LV FRQVLGHUHG� 1R IXWXUH LQWHUDFWLRQ LQYROYLQJ WKH PDWFKLQJ HQWLW\ DIWHU WKH
PDWFKLQJ LV SURYLGHG �QR EURNHULQJ DSSURDFK�� ,Q ERWK DSSURDFKHV GLIIHUHQW GHJUHH
RI PDWFKLQJ DUH FRQVLGHUHG� H[DFW� SOXJ�LQ� VXEVXPSWLRQ�

�
'$0/�6�2:/�6 DSSURDFKHV IRU GLVFRYHU\ GRVH QRW SURYLGH DQ\ PHGLDWLRQ VXSSRUW�

7DEOH � SUHVHQWV WKH VXPPDU\ RI GLVFRYHU\ DSSURDFKHV HYDOXDWHG DFFRUGLQJ WR WKH SURSRVHG
HYDOXDWLRQ IUDPHZRUN�
%DVHG RQ WKH SUHYLRXV HYDOXDWLRQ WKH PRVW LQWHUHVWLQJ IHDWXUHV RI RQH DSSURDFK� RU FRPEL�
QDWLRQ RI IHDWXUHV IURP GLIIHUHQW DSSURDFKHV DUH VHOHFWHG DQG SURSRVHG DV VXJJHVWLRQV WKDW
PLJKW EH FRQVLGHUHG ZKHQ GHYHORSLQJ D GLVFRYHU\ PHFKDQLVP�

�
6HPDQWLF HQDEOHG IUDPHZRUNV IRU GLVFRYHU\ LQ FRQMXQFWLRQ ZLWK ULFK DQG H[SUHV�
VLYH TXHU\ DQG DGYHUWLVLQJ ODQJXDJHV DUH UHTXLUHPHQWV IRU DQ DXWRPDWLF GLVFRYHU\
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8QLFRUH $-2 ODQ�
JXDJH� REMHFW�
RULHQWHG
ODQJXDJH

&HQWUDOL]HG
EURNHU� EUR�
NHUV KLHUDUFK\

1RQH %URNHULQJ 1RQH

*OREXV 56/� *OREXV
5HVRXUFH
6SHFLÀFDWLRQ
/DQJXDJH

'LVWULEXWHG
TXHU\ EDVHG
VHUYLFH GLV�
FRYHU\

1RQH *OREXV GRHV
QRW SURYLGH
PDWFKPDNLQJ
RU EURNHULQJ

1RQH

2QWRORJ\
EDVHG 0DWFK�
PDNHU

5')� 5')
VFKHPD

&HQWUDOL]HG
TXHU\LQJ
PHFKDQLVP

'HGXFWLYH
'DWDEDVH
VXSSRUW

0DWFKPDNLQJ
DQG %URNHULQJ

1RQH

:602 :60/
IDPLO\ RI
UHSUHVHQWDWLRQ
ODQJXDJHV

(QYLVLRQ WR EH
VFDODEOH

)XOO UHDVRQLQJ
VXSSRUW �)2/�
/3� '/�

0DWFKPDNLQJ &RPSOHWH
0HGLDWLRQ
VXSSRUW

'$0/�
6�2:/�6
DSSURDFKHV

'$0/� 2:/ 'HSHQGHQW RQ
'/ UHDVRQHUV
VFDODELOLW\

'/ UHDVRQLQJ 0DWFKPDNLQJ 1RQH

7DEOH �� (YDOXDWLRQ RI GLVFRYHU\ DSSURDFKHV � 6XPPDU\

PHFKDQLVP� )URP WKH SUHYLRXV VXUYH\HG DSSURDFKHV 200� >7'.��@�� '$0/�
6�2:/�6 � >3.36��@� >/+��@� DQG :602� >5/.��@� >./H��@� FRQVLGHU WKLV
DVSHFW� $V\PPHWULF GHVFULSWLRQ RI UHVRXUFHV� VHUYLFHV DQG UHTXHVWV XVLQJ DQ RQ�
WRORJLFDO VXSSRUW LV RQH LPSRUWDQW IHDWXUH WKDW D JRRG GLVFRYHU\ PHFKDQLVP PXVW
FRQVLGHU�

�
)RU VFDODELOLW\ LVVXHV DSSURDFKHV OLNH *OREXV >).��@ FDQ EH FRQVLGHUHG� $Q VFDODEOH
DUFKLWHFWXUH SRVVLEOH EDVHG RQ KLHUDUFKLDO IHGHUDWHG DSSURDFK RU RWKHU DSSURDFKHV
�HJ� 3�3 V\VWHPV� LV DQ LPSRUWDQW IHDWXUH WKDW D JRRG GLVFRYHU\ PHFKDQLVP PXVW
FRQVLGHU�

�
'HSHQGLQJ RQ WKH DGYHUWLVLQJ DQG TXHU\ ODQJXDJH WKDW D GLVFRYHU\ PHFKDQLVP DGRSWV
WKH UHDVRQLQJ VXSSRUW ZLOO EH LQIHUUHG� %URDG UHDVRQLQJ VXSSRUW LV YHU\ ZHOO DG�
GUHVVHG LQ DSSURDFKHV OLNH� :602� >G%/)��@� >5/.��@�� )RU VHW EDVHG PRGHOOLQJ
VW\OH DQG UHDVRQLQJ �'HVFULSWLRQV /RJLFV >%&0���@� RQO\� VROXWLRQV SURYLGHG E\
DSSURDFKHV EDVHG RQ '$0/ RU 2:/ PLJKW EH HQRXJK� *RRG VROXWLRQV IRU UHDVRQ�
LQJ ZLWK UXOHV DQG FRPSOH[ GHVFULSWLRQV DUH SURYLGHG E\ :602 DQG 200�

�
)RU FRPSOHWH GLVFRYHU\� LQ *ULG HQYLURQPHQWV HVSHFLDOO\� ERWK PDWFKPDNLQJ DQG
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EURNHULQJ IXQFWLRQDOLWLHV PXVW EH FRQVLGHUHG� )URP WKH SUHYLRXV VXUYH\HG DSSURDFKHV
RQO\ 200 FRQVLGHUV ERWK PDWFKPDNLQJ DQG EURNHULQJ�

�
0HGLDWLRQ VXSSRUW GXULQJ PDWFKPDNLQJ�GLVFRYHU\ PLJKW EH FRQVLGHUHG GXH WR WKH
KHWHURJHQHLW\ RI GHVFULSWLRQV� GDWD� HWF� )URP WKH SUHYLRXV VXUYH\HG DSSURDFKHV�
:602 SURYLGHV D FRPSOHWH VROXWLRQ IRU WKLV SUREOHP�

$OWKRXJK VRPH VXUYH\ SDSHUV DERXW *ULG DQG :HE VHUYLFHV LQ JHQHUDO DQG GLVFRYHU\ DS�
SURDFKHV LQ SDUWLFXODU H[LVW �HJ� >.%0��@� >/%&���@�� QRQH RI WKLV ZRUN SUHVHQWV D FOHDU
VHW RI FULWHULD WKDW FDQ EH XVHG ZKHQ D GLVFRYHU\ DSSURDFK LV HYDOXDWHG�
,Q >.%0��@ D WD[RQRP\ RI *ULG UHVRXUFH PDQDJHPHQW V\VWHPV LV SUHVHQWHG� EXW ZLWK�
RXW D VSHFLDO IRFXV LQ GLVFRYHU\� 'LIIHUHQW *ULG DSSURDFKHV DUH VXUYH\HG DQG SODFH LQ D
WD[RQRP\ WKDW FRQVLGHUV� WKH W\SH RI *ULG V\VWHP� WKH UHVRXUFH PRGHO DQG WKH VFKHGXOLQJ
FKDUDFWHUL]DWLRQ�
,Q >/%&���@ WKH SUREOHP RI DXWRPDWLF GLVFRYHU\ DQG FRPSRVLWLRQ RI :HE VHUYLFHV XV�
LQJ VHPDQWLF DQQRWDWLRQ LV DGGUHVV� ,Q WKLV FRQWH[W D VXPPDU\ DQG HYDOXDWLRQ RI FXUUHQW
DSSURDFKHV LQ VHUYLFH GLVFRYHU\ LV SUHVHQWHG DQG WKH VKRUWFRPLQJV RI WKHVH DSSURDFKHV
ZHUH LGHQWLÀHG� 1HYHUWKHOHVV WKHUH LV QR IUDPHZRUN� RU D VHW RI FULWHULD WKDW FDQ JXLGH WKH
HYDOXDWLRQ SURFHVV�
,Q WKLV SDSHU� ZH SUHVHQWHG DQ HYDOXDWLRQ IUDPHZRUN IRU GLVFRYHU\ DSSURDFKHV LQ :HE
VHUYLFHV DQG *ULG HQYLURQPHQWV� )XUWKHU ZH KDYH H[HPSOLÀHG WKH XVH RI RXU IUDPHZRUN
E\ HYDOXDWLQJ VRPH RI WKH PRVW UHOHYDQW GLVFRYHU\ DSSURDFKHV LQ :HE VHUYLFHV DQG *ULG
DUHDV� %DVHG RQ WKLV HYDOXDWLRQ� D VHW RI VXJJHVWLRQV IRU WKH GHVLJQ RI D GLVFRYHU\ VROXWLRQ
ZHUH H[WUDFWHG� :H EHOLHYH WKDW RXU IUDPHZRUN FDSWXUHV PRVW RI WKH UHOHYDQW HYDOXDWLRQ
FULWHULD DQG LW FDQ EH HDVLO\ XVHG WR LGHQWLI\ WKH VWUHQJWKV DQG ZHDNQHVVHV RI D *ULG RU :HE
VHUYLFHV GLVFRYHU\ DSSURDFK�

>$&.0��@ *XVWDY $ORQVR� )DELR &DVDWL� +DUXPL .XQR� DQG 9LMD\ 0DFKLUDMX� :HE 6HUYLFHV�
6SULQJHU� �����

>%$*��@ 5� %X\\D� '� $EUDPVRP� DQG -� *LGG\� 1LPURG�*� $Q $UFKLWHFWXUH IRU D 5HVRXUFH
0DQDJHPHQW DQG 6FKHGXOLQJ 6\VWHP LQ D *OREDO &RPSXWDWLRQDO *ULG� ,Q ,QWHUQDWLRQDO
&RQIHUHQFH RQ +LJK 3HUIRUPDQFH &RPSXWLQJ LQ $VLD�3DFLÀF 5HJLRQ �+3& $VLD ������
,((( &RPSXWLQJ 6RFLHW\ 3UHVV� 86$�� %HLMLQJ� &KLQD� �����

>%&0���@ )UDQ] %DDGHU� 'LHJR &DOYDQHVH� 'HERUDK /� 0F*XLQQHVV� 'DQLHOH 1DUGL� DQG 3HWHU )�
3DWHO�6FKQHLGHU� HGLWRUV� 7KH 'HVFULSWLRQ /RJLF +DQGERRN� &DPEULGJH 8QLYHUVLW\
3UHVV� �����
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>%HF��@ 'DYH %HFNHWW� 5')�;0/ 6\QWD[ 6SHFLÀFDWLRQ �5HYLVHG�� 5HFRPPHQGDWLRQ �� )HEUX�
DU\ ����� :�&� �����

>%)0��@ -� %URRNH� '� )HOORZV� DQG -� 0DF/DUHQ� 5HVRXUFH %URNHU�
LQJ� 7KH (852*5,'�*5,3 $SSURDFK� :RUNLQJ GUDIW� 8QLYHUVLW\
RI 0DQFKHVWHU� 2[IRUG 5RDG� 0DQFKHVWHU�� ����� $YDLODEOH IURP
KWWS���ZZZ�DOOKDQGV�RUJ�XN������SURFHHGLQJV�SDSHUV�����SGI�

>%*��@ 'DQ %ULFNOH\ DQG 5DPDQDWKDQ 9� *XKD� 5') 9RFDEXODU\ 'HVFULSWLRQ /DQJXDJH ����
5') 6FKHPD� 5HFRPPHQGDWLRQ �� )HEUXDU\ ����� :�&� ����� $YDLODEOH IURP
KWWS���ZZZ�Z��RUJ�75�UGI�VFKHPD��

>%*2$��@ =LY %DLGD� -DDS *RUGLMQ� %RU\V 2PHOD\HQNR� DQG +DQV $NNHUPDQV� $ 6KDUHG 6HUYLFH
7HUPLQRORJ\ IRU 2QOLQH 6HUYLFH 3URYLVLRQLQJ� ,Q ,Q 3URFHHGLQJV RI WKH 6L[WK ,QWHUQD�
WLRQDO &RQIHUHQFH RQ (OHFWURQLF &RPPHUFH �,&(&���� �����

>&))���@ .DUO &]DMNRZVNL� 'RQDOG )HUJXVRQ� ,DQ )RVWHU� -HIIUH\ )UH\� 6WHYH *UDKDP� ,JRU 6H�
GXNKLQ� 'DYLG 6QHOOLQJ� 6WHYH 7XHFNH� DQG :LOOLDP 9DPEHQHSH� 7KH :6�5HVRXUFH
)UDPHZRUN� -XO\ �����

>&)).��@ .� &]DMNRZVNL� 6� )LW]JHUDOG� ,� )RVWHU� DQG &� .HVVHOPDQ� *ULG ,QIRUPDWLRQ 6HUYLFHV
IRU 'LVWULEXWHG 5HVRXUFH 6KDULQJ� ,Q 3URFHHGLQJV RI WKH ��WK ,((( 6\PSRVLRQ RQ +LJK
3HUIRUPDQFH 'LVWULEXWHG &RPSXWLQJ� �����

>G%).���@ -RV GH %UXLMQ� &ULVWLQD )HLHU� 8ZH .HOOHU� 5XEHQ /DUD� $[HO 3ROOHUHV� /LYLD
3UHGRLX� DQG ,RDQ 7RPD� :60/ 5HDVRQHU ,PSOHPHQWDWLRQ� :RUNLQJ GUDIW�
'LJLWDO (QWHUSULVH 5HVHDUFK ,QVLWXWH �'(5,�� 6HSWHPEHU ����� $YDLODEOH IURP
KWWS���ZZZ�ZVPR�RUJ�75�G���G�����Y�����

>G%/)��@ -RV GH %UXLMQ� +ROJHU /DXVHQ� DQG 'LHWHU )HQVHO� 7KH :60/ )DPLO\ RI 5HSUHVHQWDWLRQ
/DQJXDJHV� :RUNLQJ GUDIW� 'LJLWDO (QWHUSULVH 5HVHDUFK ,QVLWXWH �'(5,�� 1RYHPEHU
�����

>)%��@ 'LHWHU )HQVHO DQG &KULVWRSK %XVVOHU� 7KH :HE 6HUYLFH 0RGHOLQJ )UDPHZRUN :60)�
(OHFWURQLF &RPPHUFH 5HVHDUFK DQG $SSOLFDWLRQV� ��������²���� �����

>).��@ ,DQ )RVWHU DQG &DUO .HVVHOPDQ� *OREXV� $ 0HWDFRPSXWLQJ ,QIUDVWUXFWXUH 7RRONLW� ,QWO
-RXUQDO RI 6XSHUFRPSXWHU $SSOLFDWLRQV� ������ �����

>).��@ ,DQ )RVWHU DQG &DUO .HVVHOPDQ� 7KH *ULG� %OXHSULQW IRU D 1HZ &RPSXWLQJ ,QIUDVWUXF�
WXUH� 0RUJDQ .DXIPDQQ� �����

>).17��@ ,DQ )RVWHU� &DUO .HVVHOPDQ� -HIIUH\ 0� 1LFN� DQG 6WHYHQ 7XHFNH� 7KH 3K\VLRORJ\ RI WKH
*ULG� $Q 2SHQ *ULG 6HUYLFHV $UFKLWHFWXUH IRU 'LVWULEXWHG 6\VWHPV ,QWHJUDWLRQ� �����

>*UDD@ -LP *UD\� *ULG 0,''/(:$5(63(&75$� ���� &�% &RQVXOWLQJ /WG�
>*UDE@ -LP *UD\� 0LFURVRIW DQG *ULG &RPSXWLQJ� 0HPR� $XJXVW �����
>+Y+��@ ,� +RUURFNV DQG )� YDQ +DUPHOHQ� 5HIHUHQFH 'HVFULSWLRQ RI WKH '$0/�2,/

�0DUFK ����� 2QWRORJ\ 0DUNXS /DQJXDJH� 7HFKQLFDO UHSRUW� '$0/� �����
KWWS���ZZZ�GDPO�RUJ���������UHIHUHQFH�KWPO�

>.%0��@ .ODXV .UDXWHU� 5DMNXPDU %X\\D� DQG 0XWKXFXPDUX 0DKHVZDUDQ� $ WD[RQRP\ DQG
VXUYH\ RI JULG UHVRXUFH PDQDJHPHQW V\VWHPV IRU GLVWULEXWHG FRPSXWLQJ� 6RIWZDUH 3UDF�
WLFH DQG ([SHULHQFH� ���������²���� �����
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>./H��@ 8ZH .HOOHU� 5XEHQ /DUD� DQG $[HO 3ROOHUHV �HGLWRUV�� :602 'LV�
FRYHU\� :RUNLQJ 'UDIW '���Y���� :602� ����� $YDLODEOH IURP
KWWS���ZZZ�ZVPR�RUJ������G��'����Y�����

>/%&���@ 5� /DUD� :� %LQGHU� ,� &RQVWDQWLQHVFX� '� )HQVHO� 8� .HOOHU� -� 3DQ� 0� 3LVWRUH�
$� 3ROOHUHV� ,� 7RPD� 3� 7UDYHUVR� DQG 0� =DUHPED� 6HPDQWLFV IRU :HE 6HUYLFH 'LV�
FRYHU\ DQG &RPSRVLWLRQ� 7HFKQLFDO UHSRUW� .QRZOHGJH :HE� 'HFHPEHU �����

>/+��@ /HL /L DQG ,DQ +RUURFNV� $ 6RIWZDUH )UDPHZRUN IRU 0DWFKPDNLQJ %DVHG RQ 6HPDQWLF
:HE 7HFKQRORJ\� ,Q :::·��� %XGDSHVW� +XQJDU\� 0D\ �����

>3.36��@ 0� 3DROXFFL� 7� .DZDPXUD� 7�5� 3D\QH� DQG .� 6\FDUD� 6HPDQWLF 0DWFKLQJ RI :HE 6HU�
YLFHV &DSDELOLWLHV� ,Q 3URFHHGLQJ RI 7KH )LUVW ,QWHUQDWLRQDO 6HPDQWLF :HE &RQIHUHQFH
�,6:&������ 6DUGLQLD� ,WDO\� �����

>3UH��@ &KULV 3UHLVW� $ &RQFHSWXDO $UFKLWHFWXUH IRU 6HPDQWLF :HE 6HUYLFHV� ,Q 3URFHHGLQJV
RI WKH ,QWHUQDWLRQDO 6HPDQWLF :HE &RQIHUHQFH ���� �,6:& ������ 1RYHPEHU �����

>5/.��@ 'XPLWUX 5RPDQ� +ROJHU /DXVHQ� DQG 8ZH .HOOHU� :HE 6HUYLFH 0RG�
HOLQJ 2QWRORJ\ ² 6WDQGDUG �:602�6WDQGDUG�� :RUNLQJ GUDIW� 'LJLWDO
(QWHUSULVH 5HVHDUFK ,QVLWXWH �'(5,�� 6HSWHPEHU ����� $YDLODEOH IURP
KWWS���ZZZ�ZVPR�RUJ������G��Y����

>5RP��@ 0� 5RPEHUJ� 7KH 81,&25( *ULG ,QIUDVWUXFWXUH� 6FLHQWLÀF 3URJUDPPLQJ� 6SHFLDO
,VVXH RQ *ULG &RPSXWLQJ� ���������²���� �����

>7'.��@ +RQJVXGD 7DQJPXQDUXQNLW� 6WHIDQ 'HFNHU� DQG &DUO .HVVHOPDQ� 2QWRORJ\�EDVHG 5H�
VRXUFH 0DWFKLQJ LQ WKH *ULG � 7KH *ULG PHHWV WKH 6HPDQWLF :HE� ,((( ,QWHOOLJHQW
6\VWHPV� ������ 0D\ �����

>7KH��@ 7KH '$0/�6 6HUYLFHV &RDOLWLRQ� '$0/�6� :HE 6HUYLFH GHVFULSWLRQ IRU WKH 6HPDQWLF
:HE� -XO\ �����

>7KH��@ 7KH 2:/ 6HUYLFHV &RDOLWLRQ� 2:/�6 ��� %HWD 5HOHDVH� $YDLODEOH DW
KWWS���ZZZ�GDPO�RUJ�VHUYLFHV�RZO�V����%�� -XO\ �����

>:./:��@ 6� :HLEHO� -� .XQ]H� &� /DJR]H� DQG 0� :ROI� 'XEOLQ &RUH 0HWDGDWD IRU 5HVRXUFH
'LVFRYHU\� �����
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