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$FNQRZOHGJHPHQW

µµ,I \RX ZDQW WR JR IDVW� JR DORQH� ,I \RX ZDQW WR JR IDU� JR WRJHWKHU�´
� $IULFDQ SURYHUE

7KLV WKHVLV FRQFOXGHV P\ PDVWHU¶V VWXG\ RI %XVLQHVV ,QIRUPDWLRQ 7HFKQRORJ\ DW WKH 8QL�
YHUVLW\ RI 7ZHQWH� , EHOLHYH , OHDUQHG D JUHDW GHDO LQ WKLV VWXG\ SHULRG� 7KLV UHTXLUHG QRW RQO\
SHUVRQDO HIIRUW� EXW DOVR VXSSRUW IURP PXOWLSOH LQGLYLGXDOV� $V WKH TXRWH FRPPXQLFDWHV D NH\
WKHPH WR P\ VWXGLHV ZDV FROODERUDWLRQ DQG WKXV� , ZRXOG OLNH WR H[SUHVV P\ JUDWLWXGH WR WKRVH
SHRSOH�

7KH UHVHDUFK IRU WKLV WKHVLV ZDV GRQH DW WKH UHTXHVW RI 7KDOHV 1HGHUODQG %9� , ZDQW WR WKDQN
WKH FROOHDJXHV ZKR ZHOFRPHG PH DQG KHOSHG PH LQWHJUDWH� , HVSHFLDOO\ WKDQN P\ WKHVLV VX�
SHUYLVRU DW 7KDOHV� .HHV 1LHXZHQKXLV� ZLWK ZKRP , ZRXOG PHHW HYHU\ ZHHN WR GLVFXVV UHOHYDQW
DQG LQWHUHVWLQJ WRSLFV LQ GHSWK� 7KHVH ZHHNO\ GLVFXVVLRQV ZHUH KLJKOLJKWV RI WKLV VWXG\ DQG ,
DSSUHFLDWH .HHV¶V HQWKXVLDVP DQG LQYROYHPHQW LQ P\ UHVHDUFK�

0\ WKDQNV DOVR JR WR P\ WKHVLV VXSHUYLVRUV IURP WKH 8QLYHUVLW\ RI 7ZHQWH� 0DULD ,DFRE DQG
0D\D 'DQHYD� 7KH\ ZHUH ERWK HVVHQWLDO WR P\ WKHVLV SURMHFW DV WKH\ SURYLGHG JXLGDQFH DQG
VXSSRUW RQ LWV FRQWHQW� 0\ FROODERUDWLRQV ZLWK WKHP ZHUH FUXFLDO DQG JDYH PH WKH VXSSRUW ,
QHHGHG WR LQFUHDVH WKH TXDOLW\ RI P\ ZRUN� ,Q DGGLWLRQ� , ZRXOG OLNH WR WKDQN WKH H[SHUWV WKDW
, FRQVXOWHG IRU WKLV SURMHFW IRU WKHLU WLPH DQG WKH LQWHUHVWLQJ RSLQLRQV WKH\ VKDUHG� /DVWO\� P\
VWXG\ DGYLVRU� /LOLDQ 6SLMNHU� ZDV LPSHUDWLYH WR P\ VXFFHVV WKURXJKRXW P\ WLPH DW WKH XQLYHUVLW\�

)LQDOO\� , UHFHLYHG VXSSRUW IURP IULHQGV DQG IDPLO\ DQG RZH WKHPP\ JUDWLWXGH� , KDG DQ DPD]�
LQJ H[SHULHQFH VWXG\LQJ DW WKH 8QLYHUVLW\ RI 7ZHQWH DQG IULHQGV VXFK DV &KULVWRSKHU :XWKH DQG
0DULQ ,YDQRY ZHUH LQGLVSHQVDEOH WR P\ H[SHULHQFH� 1RW MXVW SURYLGLQJ JXLGDQFH FRQFHUQLQJ P\
WKHVLV EXW DOVR SUHSDULQJ IRU H[DPV DQG RWKHU VWXG\�UHODWHG DFWLYLWLHV� , SDUWLFLSDWHG LQ PXOWLSOH
VWXG\ JURXSV ZKHUH , FRXOG VKDUH WKH VWUHVV , HQFRXQWHUHG WKURXJKRXW P\ VWXGLHV� DQG ZKHUH ,
FRXOG UHFHLYH PRUDO VXSSRUW DQG JXLGDQFH� , DOVR WKDQN P\ IDPLO\ IRU WKHLU FRQWLQXHG VXSSRUW�
HVSHFLDOO\ P\ PRWKHU� ,QL +XLMWV� DQG P\ EURWKHU� 1LFN 3RQG�

(QVFKHGH� �� -XO\ ����
-RHS :� +XLMWV
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([HFXWLYH 6XPPDU\

&LWLHV IDFH PDQ\ FKDOOHQJHV WRGD\� ZKLFK FRQFHUQ YDULRXV SUREOHPV OLQNHG WR WKH WUHQG RI LQ�
FUHDVLQJ XUEDQL]DWLRQ LQ DOO FRXQWULHV� ([DPSOHV RI WKRVH FKDOOHQJHV DUH FOLPDWH FKDQJH� KLJK
SRSXODWLRQ GHQVLW\� RU WUDQVSRUWDWLRQ LVVXHV ZLWKLQ RU DURXQG D FLW\� 7R DGGUHVV WKHP� FLWLHV DUH
ORRNLQJ WR EHFRPH VPDUWHU �RU LQFUHDVH WKHLU XUEDQ VPDUWQHVV� DQG WKXV� WXUQ WR WKH VPDUW FLW\
�6&� FRQFHSW� &LWLHV PD\ KDYH D 6& VWUDWHJ\ RU SURJUDP DQG FLW\ JRYHUQPHQW RIILFLDOV PDNH GH�
FLVLRQV RQ KRZ WR GHYHORS XUEDQ VPDUWQHVV �86�� 7KHVH GHFLVLRQV QHHG LQIRUPDWLRQ WKDW FDQ EH
JDLQHG WKURXJK XVLQJ LWHPV WKDW TXDQWLWDWLYHO\ PHDVXUH WKHLU 86� DQG WKH 86 RI RWKHU FLWLHV LW FDQ
FRPSHWH ZLWK DQG OHDUQ IURP� 0DQ\ 86 DVVHVVPHQW PHDVXUHPHQW LWHPV DUH GHVLJQHG LQ WKH
FXUUHQW ERG\ RI UHVHDUFK WR DVVHVV WKH 86 RI LQGLYLGXDO FLWLHV RU VSHFLILF JURXSV RI FLWLHV� 7KHVH
LWHPV RIWHQ GHILQH OLVWV RI LQGLFDWRUV WKDW VKRXOG EH PHDVXUHG ZKHQ FRQGXFWLQJ DQ DVVHVVPHQW�
8QIRUWXQDWHO\� WKH DSSOLFDELOLW\ RI WKHVH PHDVXUHPHQW LWHPV LV OLPLWHG�

7KLV UHVHDUFK ORRNV WR GHVLJQ DQG GHYHORS DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP WKDW FDQ
EH DSSOLHG WR DQ\ FLW\ DFURVV WKH ZRUOG� 7KLV PHDVXUHPHQW LWHP LV FDOOHG WKH *OREDO 8UEDQ
6PDUWQHVV 0RGHO �*860�� ,W LV WKH DUWLIDFW WR EH GHVLJQHG LQ WKLV VWXG\� ZKLFK LV WKXV LQ WKH
GHVLJQ VFLHQFH GRPDLQ� 7KLV OHDGV WR WKH PDLQ UHVHDUFK TXHVWLRQ RI WKLV VWXG\�

+RZ FDQ D FLW\¶V XUEDQ VPDUWQHVV EH PHDVXUHG IRU FLWLHV DURXQG WKH JOREH LQ D VWDQGDUGL]HG
XQLYHUVDO DSSURDFK"

7KLV VWXG\ FRQGXFWV OLWHUDWXUH UHYLHZV WR GHILQH LWV KROLVWLF� KLJK�OHYHO LQWHUSUHWDWLRQ RI WKH
6& FRQFHSW DQG WR LQYHVWLJDWH KRZ 86 LV PHDVXUHG LQ SXEOLVKHG UHVHDUFK DQG ZKDW DVSHFWV
RI PDWXULW\ PRGHOV DUH UHOHYDQW WR 86 DVVHVVPHQW� 7KLV DQDO\VLV OHDGV WR WKH LGHQWLILFDWLRQ RI
VHYHUDO 86 DVVHVVPHQW PHDVXUHPHQW LWHP IUDPHZRUNV� ZKLFK DUH V\QWKHVL]HG LQWR WKH *OREDO
8UEDQ 6PDUWQHVV )UDPHZRUN �*86)�� *86) GLVSOD\V WKH VHYHQ FRQVWUXFWV� ZKLFK ZKHQ PHD�
VXUHG LQGLUHFWO\ LQGLFDWH WKH 86 RI D FLW\� 7KHVH FRQVWUXFWV DUH UHIHUUHG WR DV WKH IRFXV DUHDV
DQG FDQ EH IXUWKHU GLYLGHG LQWR WZR JURXSV� WKH JRDOV �RU GHVLUHG RXWFRPHV� RI FLWLHV DQG WKH
GULYHUV RI WKH FLW\ WR DFKLHYH LWV JRDOV� *860 DVVHVVHV WKH 86 RI D FLW\ E\ PHDVXULQJ WKH IRFXV
DUHDV RI *86)� XVLQJ LQGLFDWRUV�

*860 LV GHVLJQHG DQG GHYHORSHG XVLQJ D PRGLILHG PDWXULW\ PRGHO GHYHORSPHQW PHWKRGRO�
RJ\� 7KH GHVLJQ RI WKH PRGHO �RU µµWKH WKHRUHWLFDO YHUVLRQ´ RI *860� LV WHVWHG E\ FRQGXFWLQJ VL[
H[SHUW RSLQLRQ LQWHUYLHZV ZLWK SXEOLVKHG UHVHDUFKHUV LQ WKH 6& GRPDLQ� )ROORZLQJ WKH FKDQJHV
EDVHG RQ WKHLU IHHGEDFN� *860 LV RSHUDWLRQDOL]HG IRU WZR FLWLHV� (QVFKHGH DQG 0�QVWHU� QHLJK�
ERULQJ FLWLHV DFURVV WKH 'XWFK�*HUPDQ ERUGHU� $ GHPRQVWUDWLRQ RI *860 LV FUHDWHG DQG WHVWHG
E\ LQWHUYLHZLQJ WZR JRYHUQPHQW RIILFLDOV IURP GLIIHUHQW FLWLHV ZKR RYHUVHH WKH 6& SURJUDP RU
VWUDWHJ\� 5HVXOWV IURP WKHVH LQWHUYLHZV LQGLFDWH KRZ XVHIXO *860 FDQ EH IURP WKHLU SHUVSHF�
WLYHV�

7KH GDWD FROOHFWHG IURP ERWK VHWV RI LQWHUYLHZV DUH DQDO\]HG DQG VHYHUDO ILQGLQJV DUH LGHQ�
WLILHG� 7KH\ LQGLFDWH KRZ DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP VKRXOG EH GHVLJQHG DQG GH�
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YHORSHG LI LW LV WR EH SHUFHLYHG DV XVHIXO E\ FLWLHV� LQFOXGLQJ WKDW WKH LWHP VKRXOG DFFRXQW IRU WKH
FLW\¶V ORFDO FRQWH[W� WKH SDUWLHV WR EH LQYROYHG LQ WKH DVVHVVPHQW� DQG KRZ WKH LWHP EDODQFHV
LWV IOH[LELOLW\ DQG FRPSDUDELOLW\ FDSDELOLWLHV� 7KH ILQGLQJV DUH WKXV LPSOLFDWLRQV WR WKH SUDFWLFH RI
PDNLQJ VXFK PHDVXUHPHQW LWHPV�

,Q DGGLWLRQ WR WKHVH LPSOLFDWLRQV� WKLV VWXG\ FRQWDLQV WKH IROORZLQJ FRQWULEXWLRQV WR SUDFWLFH
DQG UHVHDUFK� )LUVW� WKH ERG\ RI NQRZOHGJH RQ 86 DVVHVVPHQW UHVHDUFK LV FRPSUHKHQVLYHO\
UHYLHZHG DQG WKH PDLQ DVSHFWV UHOHYDQW WR PHDVXULQJ 86 DUH LGHQWLILHG DQG LQFOXGHG ZLWKLQ
*86)� 6HFRQG� EDVHG RQ UHOHYDQW OLWHUDWXUH FRQFHUQLQJ PDWXULW\ PRGHO GHVLJQ DQG 6& UHODWHG
PDWXULW\ PRGHOV WKH GHVLJQ SULQFLSOHV DQG GHYHORSPHQW PHWKRGRORJ\ XVHG LQ WKH GHVLJQ DQG
GHYHORSPHQW RI *860 LV JHQHUDWHG� 7KHVH DUH UHIHUUHG WR DV WKH *860 'HVLJQ 3ULQFLSOHV
DQG WKH *860 'HYHORSPHQW 0HWKRG DQG WKH\ FDQ EH XVHG ZKHQ FUHDWLQJ QHZ 86 DVVHVVPHQW
PHDVXUHPHQW LWHPV� 7KH *860 'HVLJQ 3ULQFLSOHV DUH WKH UHTXLUHPHQWV WKDW 86 DVVHVVPHQW
PHDVXUHPHQW LWHPV VKRXOG VHHN WR VDWLVI\ DQG WKH *860 'HYHORSPHQW 0HWKRG GHILQHV D SUR�
FHVV IRU GHYHORSLQJ D KLJK�TXDOLW\ 86 DVVHVVPHQW PHDVXUHPHQW LWHP� EHIRUH LPSOHPHQWDWLRQ�
7KLUG� WKH SURSRVHG PRGHO� *860� DQG LWV GHPRQVWUDWLRQ FDQ EH XVHG E\ ERWK UHVHDUFKHUV DQG
SUDFWLWLRQHUV WR DVVHVV WKH 86 RI FLWLHV� DV LW HQDEOHV WKH PHDVXUHPHQWV HQDEOHG E\ *860 WR
EH IOH[LEO\ DGDSWHG WR ILW WKH ORFDO FRQWH[W RI DQ\ FLW\� )LQDOO\� WKH OLWHUDWXUH UHYLHZV DQG LPSOL�
FDWLRQV RI SUDFWLFH LQ WKLV VWXG\ RIIHUV SUDFWLWLRQHUV DQG UHVHDUFKHUV WKH RSSRUWXQLW\ WR TXLFNO\
XQGHUVWDQG WKH VWDWH RI WKH SOD\ LQ WKH 86 DVVHVVPHQW ILHOG�

,Q DGGLWLRQ� WKHVH FRQWULEXWLRQV DQG ILQGLQJV LGHQWLI\ VL[ WRSLFV FRQFHUQLQJ IXWXUH UHVHDUFK�
7KH ILUVW LV DERXW GHYHORSLQJ *860 IXUWKHU DQG UHVHDUFKLQJ KRZ LWV SHUFHLYHG XVHIXOQHVV FDQ
EH LPSURYHG� IRU LQVWDQFH E\ FRQYHUWLQJ *860 LQWR D 6&PDWXULW\ PRGHO RU RSHUDWLRQDOL]LQJ LW IRU
FLWLHV LQ RWKHU DUHDV RI WKH ZRUOG� 7KH VHFRQG LQYROYHV UHVHDUFKLQJ KRZ*860 VKRXOG EH XVHG LQ
WKH IXWXUH� )RU H[DPSOH� ZKHWKHU D VHFRQG 86 DVVHVVPHQW PHDVXUHPHQW LWHP VKRXOG EH XVHG
WR LGHQWLI\ DQG PHDVXUH LQGLYLGXDO SUREOHPV ZLWKLQ HDFK DUHD DIWHU *860 LV DSSOLHG WR DVVHVV
WKH FLW\¶V RYHUDOO 86 DQG LGHQWLI\ SUREOHP DUHDV� 7KXV� KRZ LW FDQ EH FRPELQHG ZLWK RWKHU LWHPV�
7KH WKLUG WRSLF FRQFHUQV IXUWKHU YDOLGDWLQJ *860 LQFOXGLQJ DIWHU LPSOHPHQWDWLRQ� 7KLV UHVHDUFK
FRYHUV WKH LQLWLDO GHVLJQ DQG GHYHORSPHQW RI *860 DQG ZRXOG EHQHILW IURP VWDWLVWLFDO YDOLGDWLRQ�
)LQDOO\� WKUHH VXJJHVWLRQV ZKHQ FRQGXFWLQJ UHVHDUFK RQ 86 DVVHVVPHQW DUH LGHQWLILHG LQ WKLV
UHVHDUFK� ,Q WKH IXWXUH� UHVHDUFKHUV VKRXOG QRW RQO\ IRFXV RQ WKH LPSURYHPHQW RI 86� EXW DOVR
RQ PHDVXULQJ WKH FLW\¶V SHUIRUPDQFH RQ LWV GHVLUHG JRDOV� :KHQ UHVHDUFKHUV DUH ORRNLQJ WR
DVVHVV WKH 86 RI D FLW\� RIILFLDOV RI WKDW FLW\¶V JRYHUQPHQW VKRXOG EH LQYROYHG LQ GLVFXVVLRQV RQ
WKH LGHQWLILFDWLRQ DQG VHOHFWLRQ RI WKH DVVHVVPHQW FULWHULD WR EH XVHG� /DVWO\� PRUH UHVHDUFK LV
QHHGHG FRQFHUQLQJ DVVHVVLQJ WKH 86 RI FLWLHV WKDW KDYH D VPDOO WR PLG�VL]HG SRSXODWLRQ RU DUH
LQ WKH DUHDV RI WKH ZRUOG WKDW DUH QRW \HW VXIILFLHQWO\ FRYHUHG E\ 6& UHVHDUFK LQFOXGLQJ $IULFD�
SDUWV RI $VLD� 6RXWK DQG &HQWUDO $PHULFD�

7KLV VWXG\ FRQFOXGHV WKDW WKH UHVHDUFK TXHVWLRQ DERYH FDQ EH DQVZHUHG� DV *860 SUR�
YLGHV D UHSHDWDEOH� WUDQVSDUHQW DQG UREXVW SURFHVV DQG D VWDQGDUGL]HG IUDPHZRUN WR VXSSRUW
GHFLVLRQ�PDNLQJ RQ ZKLFK DVSHFWV D FLW\ VKRXOG LQYHVW LQ� *860 LV GHVLJQHG WR IOH[LEO\ DGDSW
WR WKH ORFDO FRQWH[W� JLYHQ WKH ODFN RI LQWHUQDWLRQDO DJUHHPHQWV DV WR WKH 6& FRQFHSW LQWHUSUHWD�
WLRQ� )ROORZLQJ WKH GHYHORSPHQW RI *860� WKLV VWXG\ VKRZV KRZ 86 DVVHVVPHQW PHDVXUHPHQW
LWHPV FDQ EH GHYHORSHG WR PHDVXUH XUEDQ VPDUWQHVV IRU FLWLHV DURXQG WKH JOREH LQ D VWDQGDUG�
L]HG XQLYHUVDO DSSURDFK ZKLFK DOORZV IRU WKH FLWLHV WR DGDSW WKH DVVHVVPHQW FULWHULD IOH[LEO\�
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&RQWHQWV

� ,QWURGXFWLRQ ��
��� 0RWLYDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3UREOHP 6WDWHPHQW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 5HVHDUFK *RDO DQG 6FRSH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 5HVHDUFK 0HWKRGRORJ\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 5HVHDUFK 4XHVWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KHVLV *XLGH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

, 3UREOHP ,QYHVWLJDWLRQ� %DFNJURXQG .QRZOHGJH ��

� 'HILQLQJ WKH 6PDUW &LW\ &RQFHSW ��
��� 'LIIHUHQW 3HUVSHFWLYHV DQG 'HILQLWLRQV RI WKH 6PDUW &LW\ &RQFHSW � � � � � � � � � ��
��� 7KH 'HVLUHG 2XWFRPHV RI 6PDUW &LWLHV � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH 6PDUW &LW\ &RQFHSW 'HILQLWLRQ RI WKLV 5HSRUW � � � � � � � � � � � � � � � � � � ��

� +RZ WR 0HDVXUH 8UEDQ 6PDUWQHVV ��
��� 6KDUHG 8UEDQ 6PDUWQHVV $VVHVVPHQW &RQVWUXFWV � � � � � � � � � � � � � � � � � ��
��� ,VVXHV ZLWK *OREDO 8UEDQ 6PDUWQHVV $VVHVVPHQW � � � � � � � � � � � � � � � � � ��
��� 8UEDQ 6PDUWQHVV $VVHVVPHQW 3URFHVV 7\SHV � � � � � � � � � � � � � � � � � � � ��
��� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 6PDUW &LWLHV DQG 0DWXULW\ 0RGHOV ��
��� 0DWXULW\ 0RGHOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6PDUW &LW\ 0DWXULW\ 0RGHOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� &RPSDULVRQ RI 6PDUW &LW\ 0DWXULW\ 0RGHOV � � � � � � � � � � � � � � � � � � � � � ��
��� ,PSOLFDWLRQV RI 6PDUW &LW\ 0DWXULW\ 0RGHOV � � � � � � � � � � � � � � � � � � � � � � ��
��� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

,, 7UHDWPHQW 'HVLJQ ��

� 'HYHORSPHQW 0HWKRGRORJ\ ��
��� .H\ 'LIIHUHQFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0DWXULW\ 0RGHO 'HYHORSPHQW 0HWKRGRORJ\ � � � � � � � � � � � � � � � � � � � � � � ��
��� 'HWHUPLQDWLRQ RI 'HYHORSPHQW 6WUDWHJ\ � � � � � � � � � � � � � � � � � � � � � � � ��
��� *860 'HYHORSPHQW 0HWKRG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� *OREDO 8UEDQ 6PDUWQHVV 0RGHO ��
��� 'HILQLQJ %DVLF 0RGHO 'HWDLOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� )RFXV $UHDV RI 8UEDQ 6PDUWQHVV � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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� 7KHRUHWLFDO 5RXQG (YDOXDWLRQ ��
��� 7KHRUHWLF 5RXQG� ,QWHUYLHZ 3UHSDUDWLRQ � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KHRUHWLFDO 5RXQG ,QWHUYLHZ )LQGLQJV � � � � � � � � � � � � � � � � � � � � � � � � ��
��� &KDQJHV WR WKH 0RGHO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� $UWLIDFW 'HPRQVWUDWLRQ ��
��� 7KH 3XUSRVH RI 'HPRQVWUDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH &LWLHV WR EH $VVHVVHG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH *860 3URWRW\SH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 2SHUDWLRQDOL]DWLRQ DQG 'HPRQVWUDWLRQ ��
��� $FWLRQ �� 6HOHFW 6XEFRPSRQHQWV DQG ,QGLFDWRUV � � � � � � � � � � � � � � � � � � ��
��� $FWLRQ �� &ROOHFW DQG 1RUPDOL]H � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $FWLRQ �� &UHDWH DQG 3RSXODWH &KDUW � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $FWLRQ �� &DOFXODWH WKH 8UEDQ 6PDUWQHVV 5DWLR � � � � � � � � � � � � � � � � � � � ��
��� 'HPRQVWUDWLQJ WKH *OREDO 8UEDQ 6PDUWQHVV 0RGHO � � � � � � � � � � � � � � � � � ��

,,, 7UHDWPHQW 9DOLGDWLRQ ��

�� 9DOLGDWLRQ 5RXQG (YDOXDWLRQ ��
���� &RQFHSW RI 9DOLGDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� 9DOLGDWLRQ 5RXQG� ,QWHUYLHZ 3UHSDUDWLRQ � � � � � � � � � � � � � � � � � � � � � � � ��
���� 9DOLGDWLRQ 5RXQG ,QWHUYLHZ )LQGLQJV � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� 7KUHDWV WR 9DOLGLW\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 'LVFXVVLRQ DQG 5HIOHFWLRQ ��
���� ,PSOLFDWLRQV IRU 3UDFWLFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� ,PSOLFDWLRQV IRU 5HVHDUFK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 5HVHDUFK /LPLWDWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� )XWXUH :RUN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

�� &RQFOXVLRQ ���
���� ,QYHVWLJDWLQJ 8UEDQ 6PDUWQHVV $VVHPHQW � � � � � � � � � � � � � � � � � � � � � � ���
���� 'HYHORSLQJ DQ 8UEDQ 6PDUWQHVV $VVHVVPHQW 0HDVXUHPHQW ,WHP � � � � � � � � � ���
���� (YDOXDWLQJ DQ 8UEDQ 6PDUWQHVV $VVHVVPHQW 0HDVXUHPHQW ,WHP � � � � � � � � � ���
���� $QVZHULQJ WKH 0DLQ 5HVHDUFK 4XHVWLRQ � � � � � � � � � � � � � � � � � � � � � � � ���
���� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$SSHQGLFHV ���

$ 7KHRUHWLFDO 5RXQG� ,QWHUYLHZ 'LVFXVVLRQ *XLGH ���

% ([SHUW $ 6WUXFWXUHG 6XPPDU\ ���

& ([SHUW % 6WUXFWXUHG 6XPPDU\ ���

' ([SHUW & 6WUXFWXUHG 6XPPDU\ ���

( ([SHUW ' 6WUXFWXUHG 6XPPDU\ ���
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) ([SHUW ( 6WUXFWXUHG 6XPPDU\ ���

* ([SHUW ) 6WUXFWXUHG 6XPPDU\ ���

+ 9DOLGDWLRQ 5RXQG� ,QWHUYLHZ 'LVFXVVLRQ *XLGH ���

, (QVFKHGH ,QWHUYLHZ 6WUXFWXUHG 6XPPDU\ ���

- :XSSHUWDO ,QWHUYLHZ 6WUXFWXUHG 6XPPDU\ ���
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/LVW RI 7DEOHV

��� 6\VWHPDWLF /LWHUDWXUH 5HYLHZ 0HWKRG � � � � � � � � � � � � � � � � � � � � � � � � ��
��� ,QWHUYLHZ 7\SHV DQG WKHLU 'HVFULSWLRQV � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KHVLV &KDSWHU *XLGH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ([DPSOHV RI 6PDUW &LW\ 'HILQLWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH 'HVLUDEOH 2XWFRPHV RI 6PDUW &LWLHV � � � � � � � � � � � � � � � � � � � � � � � ��

��� 7KH 8UEDQ 6PDUWQHVV 0HDVXUHPHQW ,WHP 5HVHDUFK $UWLFOHV 6\QWKHVL]HG � � � � ��
��� 'HVFULSWLRQV RI WKH 6KDUHG 8UEDQ 6PDUWQHVV $VVHVVPHQW &RQVWUXFWV � � � � � � ��

��� +ROLVWLF 6PDUW &LW\ 0DWXULW\ 0RGHOV � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $VSHFWV DQG ,QGLFDWRUV 0HDVXUHG E\ WKH %U�6&00 � � � � � � � � � � � � � � � � � ��
��� 0DWXULW\ /HYHOV 'HVFULSWLRQ IURP WKH ,'&�6&00 � � � � � � � � � � � � � � � � � � ��
��� %DVLF 'HVLJQ 3ULQFLSOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 'HVFULSWLYH 'HVLJQ 3ULQFLSOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3UHVFULSWLYH 'HVLJQ 3ULQFLSOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� &RPSDULVRQ 5HVXOWV %DVHG RQ WKH %DVLF 'HVLJQ 3ULQFLSOHV � � � � � � � � � � � � ��
��� &RPSDULVRQ 5HVXOWV %DVHG RQ WKH 'HVFULSWLYH DQG 3UHVFULSWLYH 'HVLJQ 3ULQFLSOHV ��

��� 0DWXULW\ 0RGHO 'HYHORSPHQW 0HWKRGRORJ\ � � � � � � � � � � � � � � � � � � � � � � ��

��� *860 %DVLF 'HVLJQ 3ULQFLSOHV ����� WR ����� DQG ����� � � � � � � � � � � � � � � ��
��� *860 %DVLF 'HVLJQ 3ULQFLSOHV ����� DQG ����� � � � � � � � � � � � � � � � � � � � ��
��� *860 )RFXV $UHD 'HILQLWLRQV DQG ([DPSOHV � � � � � � � � � � � � � � � � � � � � ��

��� *860 'HVFULSWLYH 'HVLJQ 3ULQFLSOHV � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 7KH ,QGLFDWRUV DQG 6XEFRPSRQHQWV XVHG E\ *860 9� � � � � � � � � � � � � � � ��
��� 7KH 1RUPDOL]DWLRQ 0HWKRGV RI WKH ,QGLFDWRUV � � � � � � � � � � � � � � � � � � � � ��

���� 5HVHDUFK 6XE�4XHVWLRQV ���� ��� DQG ��� � � � � � � � � � � � � � � � � � � � � � � ���
���� 5HVHDUFK 6XE�4XHVWLRQV ���� ��� DQG ��� � � � � � � � � � � � � � � � � � � � � � � ���
���� 5HVHDUFK 6XE�4XHVWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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/LVW RI )LJXUHV

��� 7KH (QJLQHHULQJ DQG 'HVLJQ &\FOHV � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH 6\VWHPDWLF /LWHUDWXUH 5HYLHZ 3URFHVV 0RGHO � � � � � � � � � � � � � � � � � � ��
��� +RZ WKH WZR URXQGV RI LQWHUYLHZV ILW LQ WKLV UHVHDUFK� � � � � � � � � � � � � � � � � ��
��� 4XDOLWDWLYH $QDO\VLV DV D &LUFXODU 3URFHVV � � � � � � � � � � � � � � � � � � � � � � ��

��� 7KH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN 9� � � � � � � � � � � � � � � � � � � � � ��

��� 'HVLJQ 3ULQFLSOH &DWHJRULHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� %U�6&00 $VVHVVPHQW ([DPSOH � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0DWXULW\ /HYHOV RI WKH 62�6&00 � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 62�6&00 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH *6&0 )UDPHZRUN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH *6&0 0DWXULW\ /HYHOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 0DWXULW\ 0RGHO 'HYHORSPHQW 0HWKRGRORJ\ RI %HFNHU HW DO� ������ � � � � � � � � ��
��� *860 'HYHORSPHQW 0HWKRGRORJ\ � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� &KDSWHUV DQG WKH *860 'HYHORSPHQW 0HWKRGRORJ\ � � � � � � � � � � � � � � � � ��

��� 7KH 6WDNHKROGHU $QDO\VLV *ULG � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $GDSWHG 6WDNHKROGHU $QDO\VLV *ULG IRU *860 � � � � � � � � � � � � � � � � � � � � ��
��� 'HWDLOHG *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN 9� � � � � � � � � � � � � � � � � � � ��
��� *HQHULF 6SLGHU &KDUW ([DPSOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� *860¶V $VVHVVPHQW $SSURDFK 9� � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $ WULDQJOH LQ WKH ([DPSOH 6SLGHU &KDUW � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH 7ZR $UHDV RI D 7ULDQJOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN 9� � � � � � � � � � � � � � � � � � � � � � � � ��
��� *860 $VVHVVPHQW $SSURDFK 9� � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� (QVFKHGH DQG 0�QVWHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH 'HWDLOHG *86) 9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� *860 9� :RUNVKHHW 7HPSODWH � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 7KH 2SHUDWLRQDOL]HG 'HWDLOHG *86) 9� � � � � � � � � � � � � � � � � � � � � � � � ��
��� 1RUPDOL]HG ,QGLFDWRU 'DWD IRU 0�QVWHU � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH 86 6SLGHU &KDUW RI 0�QVWHU � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH 8UEDQ 6PDUWQHVV 5DWLR RI 0�QVWHU � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7KH 8UEDQ 6PDUWQHVV 6SLGHU &KDUW &RPSDULQJ WKH 'DWD IURP %RWK &LWLHV � � � � ��
��� 7KH 8UEDQ 6PDUWQHVV 5DWLRV RI %RWK &LWLHV � � � � � � � � � � � � � � � � � � � � � ��

���� 7KH 6XVWDLQDEOH 'HYHORSPHQW *RDOV � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� 7KH 87$87 0RGHO IURP 9HQNDWHVK HW DO� � � � � � � � � � � � � � � � � � � � � � � � ��
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���� 7KH )OH[LELOLW\ YV� &RPSDUDELOLW\ 5HODWLRQVKLS � � � � � � � � � � � � � � � � � � � � ��
���� 7KH 86 $VVHVVPHQW 3URFHVV ,QWHUDFWLRQ 7\SHV � � � � � � � � � � � � � � � � � � � ���

���� 7KH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN � � � � � � � � � � � � � � � � � � � � � � ���
���� 7KH 'HYHORSPHQW 0HWKRGRORJ\ RI *860 � � � � � � � � � � � � � � � � � � � � � � ���
���� 7KH 'HWDLOHG *86) � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 7KH *860 $VVHVVPHQW $SSURDFK � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 7KH 2SHUDWLRQDOL]HG 'HWDLOHG *86) � � � � � � � � � � � � � � � � � � � � � � � � � ���
���� 7KH 5HODWLRQVKLS %HWZHHQ )OH[LELOLW\ DQG &RPSDUDELOLW\ � � � � � � � � � � � � � � ���
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$EEUHYLDWLRQV 8VHG

$EEUHYLDWLRQV XVHG LQ WKH UHVHDUFK DUH GHILQHG DUH VRUWHG DOSKDEHWLFDOO\ LQ WKH WDEOH EHORZ�
$EEUHYLDWLRQ 7HUP
%U�6&00 %UD]LOLDQ 6PDUW &LW\ 0RGHO
'3 'HVLJQ 3ULQFLSOH
'66 'HFLVLRQ 6XSSRUW 6\VWHP
*6&0 *XDUGD 6PDUW &LW\ 0RGH
*86) *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN
*860 *OREDO 8UEDQ 6PDUWQHVV 0RGHO
,&7 ,QIRUPDWLRQ DQG &RPPXQLFDWLRQ 7HFKQRORJ\
,'&�6&00 ,'& *RYHUQPHQW ,QVLJKWV 6PDUW &LW\ 0DWXULW\ 0RGHO
,62 ,QWHUQDWLRQDO 6WDQGDUGV 2UJDQLVDWLRQ
.3, .H\ 3HUIRUPDQFH ,QGLFDWRU
00 0DWXULW\ 0RGHO
054 0DLQ 5HVHDUFK 4XHVWLRQ
564 5HVHDUFK 6XE�4XHVWLRQ
6& 6PDUW &LW\
6&00 6PDUW &LW\ 0DWXULW\ 0RGHO
6'* 6XVWDLQDEOH 'HYHORSPHQW *RDO
62�6&00 6XVWDLQDELOLW\ 2XWORRN 6PDUW &LW\ 0DWXULW\ 0RGHO
86 8UEDQ 6PDUWQHVV
87$87 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\
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&+$37(5�
,QWURGXFWLRQ

7KLV UHVHDUFK VWXG\ DLPV WR GHYHORS D JOREDOO\ DSSOLFDEOH WRRO WKDW FDQ PHDVXUH WKH XUEDQ
VPDUWQHVV RI FLWLHV� 7KLV FKDSWHU GHWDLOV WKH SUREOHP WKLV UHVHDUFK DGGUHVVHV� WKH UHVHDUFK
JRDO� VFRSH� TXHVWLRQV� RYHUDOO DSSURDFK� YDULRXV PHWKRGRORJLHV XVHG LQ WKLV UHVHDUFK� DQG WKH
VWUXFWXUH RI WKLV UHSRUW�

��� 0RWLYDWLRQ

����� 7KH 5LVH RI 8UEDQL]DWLRQ DQG WKH &KDOOHQJHV LW &UHDWHV

7KH 8QLWHG 1DWLRQV IRXQG WKDW LQ ����� ��� RI WKH ZRUOG SRSXODWLRQ OLYHV LQ XUEDQ DUHDV DQG WKH\
HVWLPDWHG WKDW E\ ����� WKDW QXPEHU ZRXOG ULVH WR ��� >��@� 7KRVH ILJXUHV LOOXVWUDWH WKH KLJK
OHYHO RI XUEDQL]DWLRQ FLWLHV QHHG WR PDWFK� (DFK FLW\ QHHGV WR IDFH FKDOOHQJHV FRQFHUQLQJ LWV
LPSDFW RQ WKH QDWXUDO� VRFLDO� DQG KXPDQ�PDGH HQYLURQPHQW RI LWV SHRSOH� %\ DGGUHVVLQJ WKHVH
FKDOOHQJHV FLWLHV EHFRPH PRUH OLYDEOH� DWWUDFWLYH �HFRQRPLF RU RWKHUZLVH� DQG VXVWDLQDEOH >��@�
7KH 81 DOVR HVWLPDWHG WKDW ´FLWLHV FRQVXPH DURXQG ��� 7R ��� RI HQHUJ\ ZRUOGZLGH DQG DUH
UHVSRQVLEOH IRU ODUJH VKDUHV RI JUHHQKRXVH JDV HPLVVLRQV >�@� PHDQLQJ WKDW FLWLHV FDQ KDYH D
PDVVLYH LQIOXHQFH ZKHQ LW FRPHV WR VXVWDLQDELOLW\ DVSHFWV� 7KLV KDV OHG WR PDQ\ LQWHUQDWLRQDO
RUJDQL]DWLRQV OLNH WKH 8QLWHG 1DWLRQV RU (XURSHDQ 8QLRQ �(8� VHWWLQJ DPELWLRXV XUEDQL]DWLRQ
DQG VXVWDLQDEOH GHYHORSPHQW WDUJHWV >�@� 1HZWRQ LQ >��@ LGHQWLILHG DQG GLYLGHG WKH FKDOOHQJHV
WKDW ULVLQJ XUEDQL]DWLRQ FUHDWHV LQWR IRXU JURXSV� ��� &RPSHWLWLYHQHVV DQG SURGXFWLYLW\� ��� (Q�
YLURQPHQWDO VXVWDLQDELOLW\� ��� /LYDELOLW\ DQG ��� 6RFLDO LQFOXVLRQ DQG HTXLW\� 7R DGGUHVV WKHVH
FKDOOHQJHV� FLWLHV DURXQG WKH JOREH DUH WXUQLQJ WR WKH ´VPDUW FLW\´ �6&� FRQFHSW�

����� 7KH 6PDUW &LW\ &RQFHSW

&LWLHV DUH FRPSOH[ DV WKH\ FRYHU DQG DIIHFW PDQ\ DVSHFWV IRU WKH SHRSOH LQ WKH FLW\ LQFOXGLQJ
WKH IRXU JURXSV RI FKDOOHQJHV IURP 6HFWLRQ ����� >��@� 7KH 6& FRQFHSW FRQFHUQV PDNLQJ FLWLHV
VPDUWHU WKURXJK DSSO\LQJ SURMHFWV �RU DSSURDFKHV WR XUEDQ SODQQLQJ� WR WDFNOH LVVXHV FUHDWHG
E\ XUEDQL]DWLRQ >��@� 7KUHH WHUPV DUH XVHG WR LGHQWLI\ WKHVH SURMHFWV� HLWKHU ´VPDUW VROXWLRQV´�
´VPDUW SURMHFWV´ RU ´6& LQLWLDWLYHV´ >��� ��� ��@� 7KHVH WHUPV FDQ EH XVHG LQWHUFKDQJHDEO\�

7KHVH 6& LQLWLDWLYHV DUH XVXDOO\ LQ WKH IRUP RI LPSOHPHQWLQJ LQIRUPDWLRQ DQG FRPPXQLFDWLRQ
WHFKQRORJ\ �,&7� V\VWHPV LQQRYDWLYHO\ LQ WKH FLW\ ZLWK WKH XOWLPDWH DLP RI LPSURYLQJ SHRSOHV¶
OLYHV� +RZHYHU� FXUUHQW UHVHDUFK VKRZV WKDW VPDUW VROXWLRQV GR QRW DOZD\V QHHG WR XVH WHFK�
QRORJ\� DV WKHVH SUREOHPV FDQ EH GHDOW ZLWK DSSURSULDWHO\ LQ D P\ULDG RI ZD\V� )RU H[DPSOH�
DQ LQYHVWPHQW LQ HGXFDWLRQ PLJKW EH EHWWHU WKDQ LPSOHPHQWLQJ D QHZ ,&7 V\VWHP IRU D SDUWLFXODU
VLWXDWLRQ FRQFHUQLQJ FLWL]HQV¶ SXEOLF KHDOWK� 7KHVH VROXWLRQV DUH RIWHQ UHDOL]HG WKURXJK 6& LQL�
WLDWLYHV DQG HDFK RQH FDQ EH VDLG WR LQFUHDVH WKH FLW\¶V OHYHO RI XUEDQ VPDUWQHVV �86�� HQDEOLQJ

��
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FLWLHV WR EHFRPH 6&V >��� ��@�

��� 3UREOHP 6WDWHPHQW

'HYHORSLQJ D FLW\ WR KDYH D KLJK OHYHO RI 86 LV GLIILFXOW� 7KHUH LV QR XQLYHUVDOO\ DJUHHG XSRQ
GHILQLWLRQ RI WKH 6& FRQFHSW RU KRZ WR PDNH FLWLHV VPDUWHU� DV LW GLIIHUV GHSHQGLQJ RQ WKH FLW\ RU
QDWLRQ GHILQLQJ LW >��@� /HDGLQJ WR FLWLHV DFURVV WKH ZRUOG ODEHOLQJ WKHPVHOYHV DV VPDUW� ZLWKRXW
D FRQVHQVXV DERXW ZKDW VPDUWQHVV UHTXLUHPHQWV WKDW HQWDLOV �RU LI WKH\ TXDOLI\� >��� �@� 7KH
UHVHDUFKHUV FRQFOXGHG WKDW WKH VPDUW ODEHO KDV EHFRPH D PDUNHWLQJ WRRO FLWLHV XVH WR SURPRWH
WKHPVHOYHV� LQVWHDG RI DQ LQGLFDWLRQ RI WKH FLWLHV¶ GHYHORSPHQW SURJUHVV�

7KH FRPPRQ PLVWDNH LV WKH EHOLHI WKDW EHLQJ VPDUW LV D JRDO WR DFKLHYH DQG� RQFH UHDFKHG�
D FLW\ LV VPDUW� 5DWKHU EHLQJ VPDUW FRQFHUQV FRQGXFWLQJ SURFHVVHV WR LPSURYLQJ D FLW\ LQ FHUWDLQ
ZD\V >��@� ,Q WKLV UHVHDUFK� D FLW\ LV QRW LGHQWLILHG DV VPDUW LI LWV PHDVXUDEOH DVSHFWV DWWDLQ
VSHFLILF YDOXHV� $OO FLWLHV KDYH 86� EXW WKH\ GLIIHU LQ WKHLU OHYHO RI VPDUWQHVV FRPSDUHG WR HDFK
RWKHU� ,Q RWKHU ZRUGV� WKH OHYHO RI WKH 86 RI FLWLHV DUH SRLQWV RQ WKH ´86 VSHFWUXP�´ ZKHUH LW LV
QRW UHOHYDQW LI FLWLHV DUH VPDUW RU QRW� EXW ZKHWKHU WKH\ DUH PRUH RU OHVV VPDUW�

5HVHDUFKHUV KDYH HYHQ EHJXQ FKDOOHQJLQJ ZKHWKHU 6&V DQG 86 KDQGOH WKH XUEDQL]DWLRQ
FKDOOHQJHV GLVFXVVHG LQ 6HFWLRQ ������ 7KLV FRQFHUQV HVSHFLDOO\ WKH KLJK VXVWDLQDELOLW\ REMHF�
WLYHV VHW E\ LQWHUQDWLRQDO RUJDQL]DWLRQV OLNH WKH (XURSH ���� 6WUDWHJ\ IURP WKH (8 >��� ��@� 7KLV
FRQIXVLRQ UDLVHV TXHVWLRQV�

� :KDW LV D 6& DQG ZKDW RXWFRPHV RI 86 DUH GHVLUHG"

� &DQ KRZ VPDUW D FLW\ LV EH PHDVXUHG WR DVVHVV ZKHWKHU LPSOHPHQWHG 6& LQLWLDWLYHV KDYH
WKH LQWHQGHG LPSDFWV"

7KH ODVW TXHVWLRQ LQGLFDWHV D FKDOOHQJH FLWLHV IDFH� HVSHFLDOO\ ZKHQ FRQVLGHULQJ VHYHUDO
RSWLRQV� GHFLGLQJ ZKLFK VPDUW SURMHFW ZLOO LPSURYH WKH FLW\¶V 86 LQ WKH GHVLUHG ZD\�

:KLOH QR XQLYHUVDO GHILQLWLRQ RI 6& H[LVWV� WKH DPRXQW RI 6& UHVHDUFK KDV GUDVWLFDOO\ ULVHQ
DQG� DV D UHVXOW� DV 0RUD HW DO� QRWHV LQ >��@� LW ZDV HVWDEOLVKHG DV D QHZ ILHOG RI UHVHDUFK DV RI
����� 0RVW 6& UHODWHG UHVHDUFK HPSKDVL]HV RQH RU PRUH DVSHFWV DW D FLW\ RU QDWLRQDO OHYHO� )RU
H[DPSOH FLWL]HQV¶ SHUFHSWLRQV RI KRZ OLYHDEOH RI %UD]LOLDQ FLWLHV DUH LQ D VWXG\ E\ 0DFNH HW DO�
>��@� 2U IRFXVHV RQ 6&V DW DQ LQWHUQDWLRQDO OHYHO OLNH ZKHQ WKH DXWKRUV LQ >��� ��@ GLVFXVV 86�
HQYLURQPHQWDO DQG WUDQVSRUWDWLRQ DVSHFWV RI WHFKQRORJLFDOO\ GHYHORSHG 6&V DFURVV FRXQWULHV�
$OWHUQDWLYHO\� WKH\ GLVFXVV RQH HOHPHQW RI 6&V WKHRUHWLFDOO\� )RU H[DPSOH WKH UROH RI ,&7 LQ 6&V
>��@� 7R WKH DXWKRU¶V NQRZOHGJH� WKHUH LV FXUUHQWO\ QR UHVHDUFK RQ SUDFWLFDOO\ PHDVXULQJ WKH 86
RI FLWLHV DURXQG WKH ZRUOG� UHJDUGOHVV RI ZKHWKHU WKH VPDUW ODEHO KDV EHHQ DSSOLHG WR WKH FLW\ RU
QRW� 7KLV JOREDO SHUVSHFWLYH RI 6& LQWURGXFHV WZR QHZ TXHVWLRQV�

� ,V WKH 6& FRQFHSW VLPLODU DURXQG WKH JOREH"

� ,I VR KRZ FDQ 86 DVVHVVPHQWV EH GRQH IRU FLWLHV DURXQG WKH JOREH"

7KH IRXU TXHVWLRQV LQGLFDWHG HDUOLHU FDQ EH VXPPDUL]HG LQ WKH SUREOHP VWDWHPHQW�
7KHUH LV RQO\ D YDJXH XQGHUVWDQGLQJ RI WKH 6& FRQFHSW DQG KRZ WKH 86 RI FLWLHV LV PHDVXUHG�

HVSHFLDOO\ IURP D JOREDO SHUVSHFWLYH� ZKLFK FRPSURPLVHV WKH FLW\¶V GHFLVLRQ�PDNLQJ FDSDELOLW\
WR VHOHFW DSSURSULDWH 6& LQLWLDWLYHV�

��� 5HVHDUFK *RDO DQG 6FRSH

'HWHUPLQLQJ ZKLFK VPDUW VROXWLRQV WR LPSOHPHQW DQG ZKLFK ZRXOG PRVW LPSURYH WKH OHYHO RI
86 LV D FRPSOH[ PDWWHU� +DYLQJ D VWDQGDUG DSSURDFK WR DVVHVV WKH 86 RI FLWLHV DFURVV WKH

��
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ZRUOG ZRXOG EH XVHIXO DV D EDVLV IRU GHFLVLRQ PDNLQJ� 2QH VXFK VWDQGDUG DSSURDFK FRQFHUQV
XVLQJ GHFLVLRQ VXSSRUW V\VWHPV �'66V� ZKLFK KHOS FLWLHV DQG WKH SHRSOH LQYROYHG LQ GHFLGLQJ
RQ ZKLFK 6& LQLWLDWLYHV WR LPSOHPHQW� PDNH EHWWHU GHFLVLRQV DQG LPSURYH WKHLU GHFLVLRQ�PDNLQJ
SURFHVVHV >��@� 7KH ODFN RI FODULW\ VXUURXQGLQJ WKH 6& FRQFHSW DQG DVVHVVLQJ 86 PHDQV WKLV
SUREOHP LV ´PHVV\´ DV GHVFULEHG E\ 0DFNHQ]LH HW DO� LQ >��@� PDNLQJ GHFLVLRQV RQ ZKLFK VPDUW
SURMHFW WR LPSOHPHQW FUHDWHV ´XQVWUXFWXUHG VLWXDWLRQV ZKHUH WKHUH LV GLVDJUHHPHQW DERXW ZKDW
QHHGV WR EH GRQH DQG ZK\´� $ VWDQGDUGL]HG DSSURDFK ZRXOG WKXV SURYLGH VXEVWDQWLDO GHFLVLRQ
VXSSRUW RU DSSURDFKHV WKDW SURYLGH NQRZOHGJH�EDVHG H[SHUWLVH WR DGGUHVV UHOHYDQW GHFLVLRQV
>��@ DQG HQDEOH FLWLHV WR OHDUQ IURP HDFK RWKHU LQ D FRPSUHKHQVLYH DQG JRDO�RULHQWDWHG PDQQHU�

7KHUHIRUH WKLV UHVHDUFK FRQFHUQV WKH GHYHORSPHQW RI VXFK D '66 �LQ WKH IRUP RI D WRRO RU
DUWLIDFW� IRU DVVHVVLQJ WKH 86 RI FLWLHV DURXQG WKH ZRUOG� ,W LV GHVLJQ VFLHQFH DV GHVFULEHG E\
:LHULQJD LQ >��@ ZKHUH DQ DUWLIDFW WKDW LQWHUDFWV ZLWK LWV FRQWH[W LV GHYHORSHG DV D WUHDWPHQW WR
DGGUHVV WKH SUREOHP VWDWHPHQW IURP WKH SUHYLRXV VHFWLRQ� 7KHUHIRUH WKLV UHVHDUFK LV VROXWLRQ�
RULHQWHG�

7KH DUWLIDFW ZKRVH GHVLJQ DQG GHYHORSPHQW LV WKH IRFXV RI WKLV UHVHDUFK LV WKH JOREDO 86
PRGHO �*860�� 7KH FRQWH[W WKH DUWLIDFW LQWHUDFWV ZLWK LV FLWLHV DURXQG WKH ZRUOG� FRQGXFWLQJ 86
DVVHVVPHQWV WR GHFLGH RQ LPSOHPHQWLQJ RU DQDO\]LQJ 6& LQLWLDWLYHV� $ WHUP XVHG IUHTXHQWO\ LQ
WKLV UHSRUW� WUHDWPHQW� UHIHUV WR WKH LQWHUDFWLRQ EHWZHHQ WKH DUWLIDFW DQG LWV FRQWH[W� 7KH SUREOHP
VWDWHPHQW IURP 6HFWLRQ ��� FDQ EH UHIRUPXODWHG LQ WKH IRUP RI D GHVLJQ SUREOHP IURP >��@�

´,PSURYLQJ VXSSRUW IRU FLW\ GHFLVLRQ PDNLQJ FRQFHUQLQJ ZKLFK 6& LQLWLDWLYHV WR LPSOHPHQW�
E\ FUHDWLQJ D JOREDO XUEDQ VPDUWQHVV PRGHO�

VXFK WKDW D JOREDOO\ VWDQGDUGL]HG DSSURDFK WR DVVHVV 86 LV HVWDEOLVKHG�
LQ RUGHU WR VXSSRUW WKH GHYHORSPHQW RI VPDUWHU FLWLHV�´

*LYHQ WKH FRQIXVLRQ DURXQG WKH 6& FRQFHSW� WKLV UHSRUW VHWV RXW WR LQYHVWLJDWH KRZ 86 LV
PHDVXUHG DQG GHYHORS DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP WKDW LV DSSOLFDEOH WR FLWLHV DURXQG
WKH JOREH� 7R WKH EHVW RI WKH DXWKRU¶V NQRZOHGJH� FXUUHQW UHVHDUFK GRHV QRW FRYHU WKLV WRSLF� 7KLV
WKHVLV FRQWULEXWHV LQ WZR ZD\V� ��� LW FRQWULEXWHV WR UHVHDUFK E\ EULQJLQJ WKH JOREDO SHUVSHFWLYH
WR 86 DVVHVVPHQW DQG ��� LW GHYHORSV DQ DVVHVVPHQW WRRO WKDW HQDEOHV SUDFWLWLRQHUV WR DVVHVV
DQG FRPSDUH WKH 86 RI FLWLHV DFURVV WKH ZRUOG DQG VXSSRUWV GHFLVLRQV RQ KRZ WR GHYHORS WKH
86 RI D FLW\�

7KLV WKHVLV DOVR LQYHVWLJDWHV WKH SRWHQWLDO RI XVLQJ PDWXULW\ PRGHOV �00V� ZLWK WKH 6& FRQ�
FHSW� +RZHYHU� WKH VFRSH RI WKLV UHVHDUFK LV QRW ORRNLQJ WR GHYHORS D 00� DV WKLV ZRXOG UHTXLUH
PRUH WLPH DQG UHVRXUFHV�

7KH JRDO RI WKLV VWXG\ LV WR GHVLJQ DQ DUWLIDFW� *860� WKDW PHHWV WKUHH UHTXLUHPHQWV�

� %XLOG DQ XQGHUVWDQGLQJ RI WKH 6& FRQFHSW DQG ZKDW LW VHHNV WR DFKLHYH

� 0HDVXUH WKH 86 RI FLWLHV QR PDWWHU WKH ORFDWLRQV RI WKRVH FLWLHV LQ WKH ZRUOG

� (QDEOH FLWLHV DQG RWKHU VWDNHKROGHUV WR TXLFNO\ DVVHVV DQG FRPSDUH 86 DFURVV LQWHUQD�
WLRQDO ERXQGDULHV VR WKDW VPDUW VROXWLRQV¶ SRWHQWLDO LPSDFWV FDQ FOHDUO\ EH XQGHUVWRRG�

7KH VFRSH RI WKLV UHVHDUFK VHHPV WR EH YHU\ EURDG DV WKH UHVHDUFK ORRNV WR GHYHORS D PRGHO
WR DVVHVV WKH 86 RI FLWLHV DURXQG WKH JOREH� 7KLV VFRSH ZRXOG UHTXLUH DQ H[WHQGHG DPRXQW RI
WLPH DQG PRUH UHVRXUFHV WKDQ DYDLODEOH IRU WKLV SURMHFW� 5DWKHU WKH VFRSH ZLOO EH QDUURZHG� GH�
VLJQ *860 WR PHDVXUH WKH 86 IRU FLWLHV DURXQG WKH JOREH� EXW RSHUDWLRQDOL]H DQG GHPRQVWUDWH
LW IRU WZR FLWLHV LQ (XURSH� 7KH GHPRQVWUDWLRQ FDQ WKHQ EH WHVWHG WR GHWHUPLQH ZKHWKHU VXFK D
PHDVXUHPHQW LWHP ZRXOG EH SRVVLEOH WR PDNH DQG XVHIXO IURP D FLW\¶V SHUVSHFWLYH� 3HUFHLYHG
XVHIXOQHVV LV GHILQHG E\ 9HQNDWHVK HW DO� >��@ DV ´WKH GHJUHH WR ZKLFK DQ LQGLYLGXDO EHOLHYHV
WKDW XVLQJ D V\VWHP ZLOO KHOS KLP RU KHU DWWDLQ JDLQV RQ MRE SHUIRUPDQFH´ � 7KH ILQGLQJV RI WKLV
VWXG\ LQGLFDWH YDULRXV SDWKV 86 GHYHORSPHQW DQG DVVHVVPHQW UHVHDUFK FDQ IROORZ LQ WKH IXWXUH�
7KH QH[W VHFWLRQ ZLOO GLVFXVV WKH PHWKRGV WKLV VWXG\ XVHV WR DFKLHYH LWV JRDOV�

��
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��� 5HVHDUFK 0HWKRGRORJ\

7KLV UHVHDUFK IROORZV WKH 'HVLJQ &\FOH IURP >��@ IRU LWV RYHUDOO GHVLJQ VFLHQFH PHWKRGRORJ\�
7KH 'HVLJQ &\FOH LV D VXEVHFWLRQ RI WKH (QJLQHHULQJ &\FOH �VKRZQ LQ )LJ� ����� ,W FRQWDLQV
WKH WKUHH DFWLYLW\ SKDVHV LQ GHVLJQ VFLHQFH ZKHQ QR UHDO�ZRUOG LPSOHPHQWDWLRQ RI WKH DUWLIDFW LV
GRQH�

)LJXUH ���� 7KH (QJLQHHULQJ DQG 'HVLJQ &\FOHV

7KH\ DUH WKH SKDVHV >��@�

�� 3UREOHP ,QYHVWLJDWLRQ� $FWLYLWLHV WKDW LQVSHFW WKH FXUUHQW VLWXDWLRQ DQG LGHQWLI\ LVVXHV DQG
FRQFHSWV WR FRQVLGHU ZKHQ GHVLJQLQJ DQ DUWLIDFW�

�� 7UHDWPHQW 'HVLJQ� $FWLYLWLHV WR GHVLJQ WKH DUWLIDFW VR WKDW WKH LQWHUDFWLRQ EHWZHHQ WKH DUWL�
IDFW DQG WKH FRQWH[W �RU WKH WUHDWPHQW� DGGUHVVHV WKH SUREOHPV LGHQWLILHG� $OVR� DFWLYLWLHV
WR UHYLHZ H[LVWLQJ WUHDWPHQWV DQG DVVHVV ZKHWKHU LPSURYHPHQW LV SRVVLEOH�

�� 7UHDWPHQW 9DOLGDWLRQ� $FWLYLWLHV WR WHVW DQG GHWHUPLQH ZKHWKHU WKH WUHDWPHQW GRHV ZKDW LW
LV VXSSRVHG WR GR� ,W LV LPSRUWDQW WR QRWH WKDW IRU YDOLGDWLRQ WKH DUWLIDFW LV QRW LPSOHPHQWHG
LQ D UHDO�ZRUOG VLWXDWLRQ�

7KH SKDVHV DUH GRQH LWHUDWLYHO\� WKH GHVLJQ F\FOH LV UHSHDWHG XQWLO WKH WUHDWPHQW LV IXOO\
GHYHORSHG� (DFK LWHUDWLRQ EHJLQV ZLWK 3UREOHP ,QYHVWLJDWLRQ DFWLYLWLHV�

7KLV GHVLJQ VFLHQFH PHWKRGRORJ\ VHUYHV DV WKH EDFNERQH RI WKLV UHSRUW� ZKLFK LV VSOLW XS LQ
SDUWV WR GHVLJQDWH ZKLFK GHVLJQ F\FOH SKDVH WKH UHVHDUFK LV LQ� (DFK RI WKH WKUHH SKDVHV XVHV
PRUH DSSURSULDWH PHWKRGV� 7KH IROORZLQJ WZR VXEVHFWLRQV LQWURGXFH WKH JHQHUDO PHWKRGV XVHG
WKURXJKRXW WKH UHSRUW�

����� 6\VWHPDWLF /LWHUDWXUH 5HYLHZ 0HWKRGRORJ\

,Q WKH 3UREOHP ,QYHVWLJDWLRQ SKDVH� WZR V\VWHPDWLF OLWHUDWXUH UHYLHZV DUH GRQH WR LGHQWLI\� DQ�
DO\]H� DQG UHYLHZ FXUUHQW UHVHDUFK WR DGGUHVV UHVHDUFK TXHVWLRQV LQ D UHSHDWDEOH� XQELDVHG
DSSURDFK >��@� 7KLV WKHVLV¶V UHYLHZV IROORZ WKH JXLGHOLQHV IURP WKH VWXGLHV >��� ��@ DQG XVHV
WKHLU JXLGHOLQHV HLJKW VWHSV� ZKLFK DUH VKRZQ LQ 7DEOH ����

��
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1R� 6WHS 'HVFULSWLRQ
� 3XUSRVH RI WKH /LW�

HUDWXUH 5HYLHZ
7KH LGHQWLILFDWLRQ RI WKH SXUSRVH RI WKH UHYLHZ IRU WKH UHDGHUV DQG WKH UH�
VHDUFKHU�

� 'HILQH 5HYLHZ
3URWRFRO

7KH GHILQHG UXOHV WKH UHYLHZHU ZLOO IROORZ ZKLOH V\VWHPDWLFDOO\ FRQGXFWLQJ WKH
UHYLHZ�

� 6HDUFKLQJ IRU WKH
/LWHUDWXUH

([SOLFLWO\ GHVFULEHV WKH GHWDLOV RI WKH VHDUFK WR MXVWLI\ WKDW WKH VHDUFK ZDV FRP�
SOHWH�

� 3UDFWLFDO 6FUHHQ ([SOLFLWO\ VWDWH DERXW ZKDW VWXGLHV ZHUH FRQVLGHUHG IRU UHYLHZ RU ZHUH HOLPLQDWHG
WR HQVXUH UHDGHUV FDQ DVVXPH VHDUFK LV VWLOO FRPSUHKHQVLYH�

� 4XDOLW\ $SSUDLVDO 'HILQHV WKH FULWHULD IRU MXGJLQJ ZKLFK DUWLFOHV DUH RI LQVXIILFLHQW TXDOLW\ WR EH
LQFOXGHG LQ WKH UHYLHZ V\QWKHVLV�

� 'DWD ([WUDFWLRQ 'HWDLOV KRZ WKH LQIRUPDWLRQ ZLOO EH V\VWHPDWLFDOO\ H[WUDFWHG IURP WKH VHOHFWHG
OLWHUDWXUH

� 6\QWKHVLV RI 6WXG�
LHV

$QDO\VLV RI WKH LQIRUPDWLRQ H[WUDFWHG XVLQJ HLWKHU TXDQWLWDWLYH� TXDOLWDWLYH PHWK�
RGV� RU ERWK�

� :ULWLQJ WKH 5HYLHZ ,W QHHGV WR EH UHSRUWHG LQ VXIILFLHQW GHWDLO WKDW WKH UHVXOWV RI WKH UHYLHZ FDQ EH
UHSURGXFHG�

7DEOH ���� 6\VWHPDWLF /LWHUDWXUH 5HYLHZ 0HWKRG

,Q WKLV WKHVLV� VWHS � LV DGGUHVVHG LQ 6HFWLRQ ��� WKH UHVHDUFK TXHVWLRQV WKH UHYLHZ LV FRQ�
FHUQHG ZLWK DUH GHVFULEHG LQ 6HFWLRQ ���� DQG VWHSV ��� DUH FRYHUHG LQ WKH FKDSWHUV ZLWKLQ WKH
3UREOHP ,QYHVWLJDWLRQ SKDVH RI WKH GHVLJQ F\FOH �VKRZQ DV )LJ� �����

7KH OLWHUDWXUH UHYLHZV LQ WKLV WKHVLV ZLOO EH GRQH LQ WZR LWHUDWLRQV� ZLWK WKH ILUVW XVLQJ D WUD�
GLWLRQDO V\VWHPDWLF NH\ZRUG VHDUFK PHWKRG� $ VHFRQG VHDUFK LWHUDWLRQ ZLOO EH GRQH XVLQJ D
´6QRZEDOO´ PHWKRG RQ UHVHDUFK IRXQG LQ WKH ILUVW LWHUDWLRQ WR PDNH WKH VHDUFK PRUH FRPSUH�
KHQVLYH� ,Q >��@� :KROLQ GHVFULEHV WKH 6QRZEDOO VHDUFK PHWKRG �UHIHUUHG LQ WKLV UHSRUW DV WKH
´6QRZEDOO VHDUFK´ � DV D EDFNZDUG �DOO WKH VWXGLHV FLWHG E\ WKH VHOHFWHG GRFXPHQWV� DQG IRU�
ZDUG �DOO WKH VWXGLHV WKDW FLWH WKH VHOHFWHG UHVHDUFK� FLWDWLRQ VHDUFK SHUIRUPHG RQ D JURXS RI
GRFXPHQWV� :RKOLQ IRXQG WKH 6QRZEDOO VHDUFK PHWKRG WR EH DQ H[FHOOHQW DOWHUQDWLYH WR WKH V\V�
WHPDWLF NH\ZRUG VHDUFK PHWKRG� ZKLFK LV XVHG IRU WKH ILUVW VHDUFK LWHUDWLRQ� 7KH VHDUFK PHWKRG
XVHG E\ WKH UHYLHZ LV VKRZQ LQ )LJ� ���� ZKLFK LV WKH /LWHUDWXUH 5HYLHZ 3URFHVV 0RGHO RQ S� ��
>��@� %\ FRPELQLQJ ERWK VHDUFK PHWKRGV� WKH V\VWHPDWLF OLWHUDWXUH UHYLHZ UHGXFHV WKH ULVN WKDW
UHOHYDQW UHVHDUFK LV PLVVHG LI LW KDV QRW EHHQ IRXQG LQ WKH LQLWLDO VHDUFK�

)LJXUH ���� 7KH 6\VWHPDWLF /LWHUDWXUH 5HYLHZ 3URFHVV 0RGHO

7KH ILJXUH DERYH VKRZV WKDW RQFH WKH NH\ZRUG VHDUFK LV GRQH� WKH UHVXOWV DUH VFUHHQHG IRU

��
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LQFOXVLRQ DQG H[FOXVLRQ� ,I QHFHVVDU\ OLWHUDWXUH UHYLHZV �LI NQRZQ� FDQ EH LQFOXGHG� $ VQRZEDOO
VHDUFK LV WKHQ FRQGXFWHG XVLQJ WKH VFUHHQLQJ UHVXOWV �SXEOLVKHG LQ WKH ODVW WKUHH \HDUV�� 7KH
UHVXOWLQJ OLVW LV DJDLQ VFUHHQHG IRU LQFOXVLRQ DQG H[FOXVLRQ� 7KH H[WHQGHG OLVW RI OLWHUDWXUH LV WKHQ
VXEMHFWHG WR GDWD H[WUDFWLRQ�

����� 9DOLGDWLRQ 0HWKRGRORJ\� ([SHUW 2SLQLRQ

$V VWDWHG LQ 6HFWLRQ ��� D W\SH RI PRGHO WKDW KDV EHHQ XVHG WR DVVHVV WKH 86 RI FLWLHV LV WKH 00
FRQFHSW� 7KH DUWLIDFW GHVLJQHG DQG YDOLGDWHG XVHV VRPH WKHRULHV IRXQG LQ 00V DQG WKHUHIRUH�
ZLOO DSSO\ D PHWKRG WKDW LV DSSURSULDWH IRU YDOLGDWLQJ 00V� 7KH DXWKRUV RI >��� ��� ��@ QRWH WKDW
D IUHTXHQW WRRO XVHG WR WHVW DQG YDOLGDWH 00V DUH FRQGXFWLQJ H[SHUW RSLQLRQ LQWHUYLHZV� 7KLV
YDOLGDWLRQ PHWKRG LV XVHG LQ WKLV WKHVLV DQG ZLOO EH GLVFXVVHG LQ WKLV VXEVHFWLRQ�

$FFRUGLQJ WR .DOOLR HW DO� >��@� FRQVXOWLQJ H[SHUWV LV RQH ZD\ WR JDLQ HPSLULFDO NQRZOHGJH RI
WKH VWXG\ SKHQRPHQRQ� 7KH PHWKRG WR FROOHFW WKRVH H[SHUW RSLQLRQV WKDW ZLOO EH HPSOR\HG IRU
WKLV UHVHDUFK LV WR FRQGXFW LQWHUYLHZV� ZKLFK� DV .DOOLR HW DO� >��@ QRWHG� LV WKH PRVW XVHG GDWD
FROOHFWLRQ PHWKRG� $ ERRN RQ FRQGXFWLQJ VRFLDO UHVHDUFK >��@ IRXQG WKDW FRQGXFWLQJ LQWHUYLHZV
LV D XVHIXO WRRO WR FROOHFW IHHGEDFN� 6XFK LQWHUYLHZV FRPH LQ WKUHH IRUPV DV VKRZQ LQ 7DEOH ���
EHORZ >��� ��� ��@�

,QWHUYLHZ 7\SH 'HVFULSWLRQ
6WUXFWXUHG 7KH LQWHUYLHZ TXHVWLRQV DQG DQVZHUV DUH DOO SUHGHWHUPLQHG E\ WKH LQWHU�

YLHZHU� 7KH LQWHUYLHZHH LV WKXV OLPLWHG LQ WKH DQVZHU KH RU VKH FDQ JLYH�
$OO LQWHUYLHZ TXHVWLRQV DUH ´FORVH�HQGHG´�

8QVWUXFWXUHG 7KH LQWHUYLHZ TXHVWLRQ PD\ QRW KDYH EHHQ GHILQHG EHIRUHKDQG� 7KH LQWHU�
YLHZHH PD\ DQVZHU WKH TXHVWLRQV IUHHO\ KRZHYHU WKH\ GHVLUH� 7KLV W\SH RI
LQWHUYLHZ LV PRUH RI D FRQYHUVDWLRQ� ZKHUH WKH LQWHUYLHZHH ´GLUHFWV´ WKH LQ�
WHUYLHZ� $OO TXHVWLRQV DUH WKXV ´RSHQ�HQGHG´ ZKHUH DIWHU D TXHVWLRQ IURP
WKH LQWHUYLHZHU� WKH LQWHUYLHZHH LV HQFRXUDJHG WR HODERUDWH IXUWKHU �LI LW LV
UHOHYDQW�

6HPL�
VWUXFWXUHG

,QWHUYLHZ TXHVWLRQV DUH SUHGHWHUPLQHG DQG FDQ EH HLWKHU RSHQ RU FORVH�
HQGHG� EXW WKH LQWHUYLHZHH FDQ HODERUDWH IXUWKHU� 7KHVH HODERUDWLRQV DUH
HQFRXUDJHG �HYHQ LI WKH\ VWUD\ IURP WKH WRSLF� LI WKRXJKW UHOHYDQW�

7DEOH ���� ,QWHUYLHZ 7\SHV DQG WKHLU 'HVFULSWLRQV

,Q WKLV UHVHDUFK� D QXPEHU RI VHPL�VWUXFWXUHG LQWHUYLHZV ZLOO EH GRQH LQ WZR URXQGV �DV VKRZQ
LQ )LJ� �����

�� 7KHRUHWLFDO 5RXQG� 7R WHVW WKH WKHRUHWLFDO PRGHO RI WKH DUWLIDFW VL[ H[SHUWV UHVHDUFKLQJ
WKH 6& FRQFHSW ZLOO EH LQWHUYLHZHG� 7KHLU UHDFWLRQ WR WKH PRGHO ZLOO EH XVHG WR DGMXVW WKH
WKHRUHWLFDO PRGHO DV QHHGHG�

�� 9DOLGDWLRQ 5RXQG� 7R YDOLGDWH WKH RSHUDWLRQDOL]HG DUWLIDFW WZR FLW\ JRYHUQPHQW RIILFLDOV
ZKR RYHUVHH WKH 6& SURJUDPV RI WKHLU FLW\ DUH LQWHUYLHZHG� 7KH IHHGEDFN JDWKHUHG RQ WKH
DUWLIDFW LV DQDO\]HG WR FRPSOHWH WKLV UHVHDUFK�

)LJXUH ���� +RZ WKH WZR URXQGV RI LQWHUYLHZV ILW LQ WKLV UHVHDUFK�

��
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$OO WKHVH ,QWHUYLHZV ZHUH VHPL�VWUXFWXUHG� RQH�RQ�RQH� DQG WKH\ ORRN WR FRQILUP ZKHWKHU
WKH DUWLIDFW� *860� LV GHVLJQHG DQG GHYHORSHG DSSURSULDWHO\� 7KHLU VHPL�VWUXFWXUHG DQG RQH�
RQ�RQH IRUPDW EHQHILWV WKLV UHVHDUFK DV WKH GDWD FROOHFWHG IURP WKH LQWHUYLHZV FDSWXUHV WKH
LQGHSHQGHQW WKRXJKW RI HDFK H[SHUW DQG DOORZV IRU WKH DVNLQJ RI SURELQJ� RSHQ�HQGHG TXHVWLRQV
>�@�7KH WZR IROORZLQJ VXEVHFWLRQV GHWDLO KRZ WKH LQWHUYLHZV LQ ERWK URXQGV DUH SUHSDUHG DQG KRZ
WKH UHVXOWV IURP WKRVH LQWHUYLHZV DUH FROOHFWHG DQG DQDO\]HG�

������� ,QWHUYLHZ 3UHSDUDWLRQ

7KLV VXEVHFWLRQ GHVFULEHV KRZ LQ JHQHUDO WKH LQWHUYLHZV LQ ERWK URXQGV DUH SUHSDUHG IRU� $OO
WKH LQWHUYLHZV ZLOO XVH WKH LQWHUYLHZ SUHSDUDWLRQ PHWKRGV IURP .DOOLR HW DO� >��@� 7KHUH ZLOO
EH VRPH GLIIHUHQFHV EHWZHHQ WKH WZR URXQGV� OLNH WKH VHOHFWLRQ RI H[SHUWV WR EH LQWHUYLHZHG�
7KRVH GLIIHUHQFHV ZLOO EH DGGUHVVHG LQ WKH UHOHYDQW VHSDUDWH FKDSWHUV� %RWK LQWHUYLHZ URXQGV
XVH ´QRQ�SUREDELOLW\ VDPSOLQJ´ IRU H[SHUW VHOHFWLRQ� PHDQLQJ WKH VDPSOH RI H[SHUWV LV QRW PHDQW
WR EH VWDWLVWLFDOO\ UHSUHVHQWDWLYH RI D ODUJHU JURXS RI H[SHUWV� 6FKUHXGHU HW DO� >��@� QRWH WKDW
QRQ�SUREDELOLW\ VDPSOLQJ LV D PHWKRG WKDW ´LV JHQHUDOO\ D ORW FKHDSHU DQG RIIHUV PRUH SURWHFWLRQ
DJDLQVW VPDOO VDPSOH VL]HV�´ 7KLV VDPSOLQJ PHWKRG �DOVR FDOOHG SXUSRVLYH VDPSOLQJ� LV XVHG
LQ WKLV UHVHDUFK WR JDLQ DQ XQGHUVWDQGLQJ RI H[SHUW RSLQLRQ RQ WKH DUWLIDFW EHLQJ GHYHORSHG
E\ LGHQWLI\LQJ UHOHYDQW H[SHUWV ZKR KDYH NQRZOHGJH RQ WKH 6& WRSLF� +RZHYHU� LW PXVW EH
HPSKDVL]HG WKDW WKH VDPSOHG LQIRUPDWLRQ LV QRW JHQHUDOL]DEOH EH\RQG WKH VFRSH RI WKLV UHVHDUFK�
7KH ILQGLQJV RI WKHVH LQWHUYLHZV DUH QRW VXIILFLHQW DQG IXUWKHU UHVHDUFK LV QHHGHG WR ILQDOL]H DQG
YDOLGDWH WKH DUWLIDFW FRPSOHWHO\�

.DOOLR HW DO� >��@ LQFOXGHV JXLGHOLQHV IRU GHYHORSLQJ PDWHULDOV HVVHQWLDO WR FRQGXFWLQJ WKH
LQWHUYLHZV� 7KHVH PDWHULDOV FRQWDLQ WKH TXHVWLRQV RU WRSLFV GLVFXVVHG LQ WKH LQWHUYLHZ� 0DLQO\
WKHVH PDWHULDOV FRPH LQ WZR IRUPV� WKH ,QWHUQDO ,QWHUYLHZHU *XLGH DQG WKH H[WHUQDO ,QWHUYLHZ
'LVFXVVLRQ *XLGH� :LWK WKH ,QWHUQDO ,QWHUYLHZHU *XLGH EHLQJ IROORZHG E\ WKH UHVHDUFKHU FRQ�
GXFWLQJ WKLV LQWHUYLHZ DQG WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH FRQWDLQLQJ WKH GHWDLOV DQG NQRZOHGJH
WKDW WKH H[SHUW QHHGV WR SDUWLFLSDWH LQ WKH LQWHUYLHZ� :KHQ WKH LQWHUYLHZV DUH EHLQJ KHOG WKH
LQWHUYLHZHU DQG WKH H[SHUWV XVH WKH JXLGHV WR GLVFXVV WKH WRSLFV WKDW ZLOO JHQHUDWH WKH IHHGEDFN
UHOHYDQW WR WKH SXUSRVH RI WKH LQWHUYLHZ� 7KH LQWHUYLHZ PDWHULDOV DUH GHYHORSHG IXUWKHU E\ FRQ�
GXFWLQJ SLORW WHVWV DW WKH EHJLQQLQJ RI WKH LQWHUYLHZ URXQGV WR PDNH VXUH WKDW LQWHUYLHZ PDWHULDOV
DUH FOHDU DQG GHWDLOHG HQRXJK WR VXSSRUW LQWHUYLHZ GLVFXVVLRQ� ,I QRW� WKH PDWHULDOV DUH DGMXVWHG
DV QHHGHG� 2I FRXUVH� WKH WRSLFV WR EH GLVFXVVHG GLIIHU VXEVWDQWLDOO\ EHWZHHQ WKH LQWHUYLHZ
URXQGV DQG WKXV� WKH FKDSWHUV FRUUHVSRQGLQJ WR HDFK URXQG GHWDLO WKHLU VSHFLILF PDWHULDOV�

������� 'DWD &ROOHFWLRQ DQG $QDO\VLV

7KLV VXEVHFWLRQ FRYHUV KRZ IHHGEDFN RU GDWD IRU HYHU\ LQWHUYLHZ LV FROOHFWHG DQG DQDO\]HG IRU
WKH WZR URXQGV� $OWKRXJK WKH VDPH PHWKRG LV XVHG IRU ERWK URXQGV� LW ZDV DSSOLHG VHSDUDWHO\
GXULQJ WKH WZR VHTXHQWLDO URXQGV�

7KH LQWHUYLHZ GLVFXVVLRQ ZDV UHFRUGHG� 7KLV DXGLR UHFRUGLQJ ZDV WKHQ VXPPDUL]HG� 7KH
RQOLQH ZHE VHUYLFH DWODV�WL ZDV XVHG WR FRGH WKHVH VXPPDULHV� $FFRUGLQJ WR 6DOGDQD >��@�
´D FRGH LQ TXDOLWDWLYH LQTXLU\ LV PRVW RIWHQ D ZRUG RU VKRUW SKUDVH WKDW V\PEROLFDOO\ DVVLJQV
D VXPPDWLYH� VDOLHQW� HVVHQFH�FDSWXULQJ� DQG�RU HYRFDWLYH DWWULEXWH IRU D SRUWLRQ RI ODQJXDJH�
EDVHG ��� GDWD�´ 7KH VKDUHG FRGHV EHWZHHQ LQWHUYLHZ VXPPDULHV ZHUH XVHG WR LGHQWLI\ WKH PDLQ
WRSLFV GLVFXVVHG DQG SDUWLFLSDQWV¶ FRPPHQWV FRQFHUQLQJ WKHP� )LQDOO\� VWUXFWXUHG VXPPDULHV
ZHUH FUHDWHG IRU HDFK LQWHUYLHZ ZKLFK GLYLGHV WKH FROOHFWHG IHHGEDFN DFFRUGLQJ WR WKHVH PDLQ
WRSLFV

7KHVH VWUXFWXUHG VXPPDULHV DUH FRQWDLQHG LQ WKH DSSHQGLFHV RI WKLV UHSRUW DQG DUH UHIHUUHG
WR E\ FRUUHVSRQGLQJ VHFWLRQV WKDW GLVFXVV WKH UHVXOWV RI WKHVH LQWHUYLHZV�

��
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)LJXUH ���� 4XDOLWDWLYH $QDO\VLV DV D &LUFXODU 3UR�
FHVV

7KLV GDWD DQDO\VLV PHWKRG RI GHYHO�
RSLQJ VWUXFWXUHG VXPPDULHV RI LQWHUYLHZV
LV EDVHG RQ WKH TXDOLWDWLYH DQDO\VLV SUR�
FHVV WKHRULHV RI 'H\ >��@ �WKH SURFHVV
IUDPHZRUN LV VKRZQ LQ )LJ� ����� :LWK
WKH LQLWLDO LQWHUYLHZ VXPPDULHV IRUPLQJ G�
HVFULSWLRQV RI WKH GDWD FROOHFWHG� 7KRVH
VXPPDULHV ZHUH WKHQ FODVVLILHG XVLQJ W�
KH FRGLQJ IXQFWLRQV IURP $WODV�WL� %DVHG
RQ WKHVH FODVVLILFDWLRQV� WKH FRQWHQWV RI
WKRVH GHVFULSWLRQV DUH FRQQHFWHG XQ�
GHU VHYHUDO WRSLFV LQ VWUXFWXUHG VXPPD�
ULHV RI HDFK LQWHUYLHZ� 7KXV� WKH VWUXF�
WXUHG VXPPDULHV DOORZ WKH LQWHUYLHZ UH�
VSRQVHV WR EH DQDO\]HG DQG VXSSRUW DG�
GUHVVLQJ WKH UHVHDUFK TXHVWLRQV RI WKLV
UHVHDUFK LQWURGXFHG LQ WKH IROORZLQJ VHF�
WLRQ�

��� 5HVHDUFK 4XHVWLRQV

7KH UHVHDUFK JRDO FDOOV IRU WKH GHVLJQ RI DQ DUWLIDFW WKDW DGGUHVVHV WKH SUREOHP VWDWHPHQW LQ
6HFWLRQ ���� 7KH DUWLIDFW¶V GHVLJQ FDQ YDU\ LQ D P\ULDG RI ZD\V� WKHUH LV QRW RQH WUXH GHVLJQ WR
DGGUHVV WKH SUREOHP VWDWHPHQW� )XUWKHUPRUH� D FOHDU DUWLIDFW DQG FRQWH[W FDQ EH GLVWLQJXLVKHG
DV GRQH LQ 6HFWLRQ ��� >��@�

,Q GHVLJQ VFLHQFH UHVHDUFK� TXHVWLRQV FRQFHUQ ´KRZ´ WR GHYHORS WKH DUWLIDFW� 7KXV� WKH UH�
VHDUFK TXHVWLRQV UHODWH DFFRUGLQJO\ WR WKH GHVLJQ SUREOHP IURP 6HFWLRQ ���� 7KH PDLQ UHVHDUFK
TXHVWLRQ �054� LV WKXV�

054� +RZ FDQ D FLW\¶V XUEDQ VPDUWQHVV EH PHDVXUHG IRU FLWLHV DURXQG WKH JOREH LQ D VWDQGDUG�
L]HG XQLYHUVDO DSSURDFK"

7KH 054 UHODWHV WR KRZ WKH DUWLIDFW FDQ EH GHYHORSHG WR DGGUHVV WKH GHVLJQ SUREOHP DSSUR�
SULDWHO\� 7KH UHVHDUFK VXE�TXHVWLRQV �564�� OLVWHG EHORZ� WDFNOH GLIIHUHQW DVSHFWV RI WKLV EURDG
TXHVWLRQ�

564 ���� :KDW LV D JOREDOO\ DSSOLFDEOH GHILQLWLRQ RI WKH VPDUW FLW\ FRQFHSW"
564 ���� :KDW DUH WKH FRPPRQO\ LGHQWLILHG 86 FRQVWUXFWV DQG LVVXHV IRXQG LQ VPDUW FLW\ UH�
VHDUFK DERXW XUEDQ VPDUWQHVV DVVHVVPHQW"
564 ���� :KDW SRWHQWLDO GR H[LVWLQJ VPDUW FLW\ PDWXULW\ PRGHOV KDYH LQ UHODWLRQ WR 86 DVVHVV�
PHQW"

7KHVH TXHVWLRQV LQYHVWLJDWH WKH SUREOHP VWDWHPHQW DW WKH HQG RI 6HFWLRQ ���� WKH\ DUH LQ WKH
3UREOHP ,QYHVWLJDWLRQ SKDVH� )LUVW� LW LQGLFDWHV WZR NQRZOHGJH TXHVWLRQV WKDW� ZKHQ DGGUHVVHG�
SURYLGH WKH WKHRUHWLFDO EDVLV RI WKH 6& FRQFHSW DQG86 DVVHVVPHQW� 6HFRQG� WKH ODVW NQRZOHGJH
TXHVWLRQ UHYLHZV H[LVWLQJ VPDUW FLW\ PDWXULW\ PRGHOV� 7KHVH WKUHH 564 SURYLGH EDFNJURXQG
NQRZOHGJH WR GHYHORS *860 DUWLIDFW�

564 ���� +RZ VKRXOG WKH GHYHORSPHQW RI WKH PRGHO EH GRQH"
564 ���� +RZ FDQ WKH 86 DVVHVVPHQW FRQVWUXFWV EH LQFRUSRUDWHG LQWR WKH XUEDQ VPDUWQHVV
PRGHO"

��



&+$37(5 �� ,1752'8&7,21 -� :� +XLMWV

564 ���� +RZ VKRXOG WKH JOREDO XUEDQ VPDUWQHVV PRGHO EH RSHUDWLRQDOL]HG"

7KHVH TXHVWLRQV FRQFHUQ WKH 7UHDWPHQW 'HVLJQ SKDVH RI WKH 'HVLJQ &\FOH� :KHQ DG�
GUHVVHG� WKHVH TXHVWLRQV LQGLFDWH KRZ *860 VKRXOG EH GHVLJQHG DQG GHYHORSHG�

564 ���� :KDW LV WKH XVHIXOQHVV RI *860 IURP SUDFWLWLRQHUV¶ SHUVSHFWLYHV"

7KLV TXHVWLRQ LV FRQFHUQHG ZLWK WKH 7UHDWPHQW 9DOLGDWLRQ SKDVH RI WKH 'HVLJQ &\FOH� 5H�
VROYLQJ WKH VXE�TXHVWLRQ QHHGV D PHWKRG WKDW LV XVHG WR YDOLGDWH *860� 7KHQ WKH ILQGLQJV RI
WKDW YDOLGDWLRQ FDQ EH DQDO\]HG DQG GLVFXVVHG DQG WKH 564 LV DQVZHUHG�

��� 7KHVLV *XLGH

7KH VWUXFWXUH RI WKLV UHSRUW LV JLYHQ LQ WKLV VHFWLRQ� )ROORZLQJ WKH 'HVLJQ &\FOH LQWURGXFHG LQ
6HFWLRQ ���� WKLV WKHVLV LV VSOLW LQWR WKUHH SDUWV� ��� 3UREOHP ,QYHVWLJDWLRQ� ��� 7UHDWPHQW 'HVLJQ�
DQG ��� 7UHDWPHQW 9DOLGDWLRQ�

3DUW � FRQWDLQV FKDSWHUV FRQFHUQHG ZLWK LQYHVWLJDWLQJ WKH SUREOHP LGHQWLILHG LQ 6HFWLRQ ����
&KDSWHU � SURSRVHV D JOREDO GHILQLWLRQ RI WKH 6& FRQFHSW� &KDSWHU � VWXGLHV WKH FXUUHQW ERG\
RI NQRZOHGJH RQ WKH DVVHVVPHQW RI 86� &KDSWHU � GLVFXVVHV WKH XVH DQG SRWHQWLDO RI PDWXULW\
PRGHOV IRU DVVHVVLQJ 86�

3DUW � LV FRQFHUQHG ZLWK GHVLJQLQJ DQG RSHUDWLRQDOL]LQJ *860� ,Q FKDSWHU �� WKH PHWKRG�
RORJ\ WR GHYHORS *860 LV GHWDLOHG� &KDSWHU � GHVFULEHV WKH WKHRUHWLFDO PRGHO RI *860� 7KLV
WKHRUHWLFDO PRGHO LV WHVWHG DQG DGMXVWHG DFFRUGLQJO\ LQ FKDSWHU �� 7KH FRQFHSW RI KRZ *860 LV
GHPRQVWUDWHG LV GLVFXVVHG LQ FKDSWHU �� *860¶V GHPRQVWUDWLRQ LV RSHUDWLRQDOL]HG LQ FKDSWHU
��

3DUW � GHWDLOV KRZ *860 LV YDOLGDWHG DQG GLVFXVVHV WKH ILQGLQJV IURP WKH YDOLGDWLRQ� &KDS�
WHU �� GHWDLOV WKH YDOLGDWLRQ RI *860¶V GHPRQVWUDWLRQ DQG DQDO\]HV WKH ILQGLQJV� &KDSWHU ��
UHIOHFWV RQ 86 DVVHVVPHQW DQG GLVFXVVHV WKLV UHSRUW¶V FRQWULEXWLRQV WR UHVHDUFK DQG SUDFWLFH�
)LQDOO\� FKDSWHU �� FRQFOXGHV WKH UHSRUW DQG VXPPDUL]HV WKH SUHYLRXV FKDSWHUV� ,Q 7DEOH ���
WKH WLWOH RI HDFK FKDSWHU DORQJ ZLWK LWV DVVRFLDWHG UHVHDUFK TXHVWLRQ LV SUHVHQWHG�

3DUW &KDSWHU 1R� 	 7LWOH 5HVHDUFK 4XHVWLRQ
� �� 'HILQLQJ WKH 6PDUW &LW\ &RQFHSW 564 ���
� �� $VVHVVLQJ 8UEDQ 6PDUWQHVV 564 ���
� �� 6PDUW &LWLHV DQG 0DWXULW\ 0RGHOV 564 ���
� �� 'HYHORSPHQW 0HWKRGRORJ\ 564 ���
� �� 7KH *OREDO 8UEDQ 6PDUWQHVV 0RGHO 564 ���
� �� 7HVWLQJ WKH 0RGHO 564 ���∗
� �� $UWLIDFW 'HPRQVWUDWLRQ 564 ���∗
� �� 2SHUDWLRQDOL]LQJ WKH 0RGHO 564 ���
� ��� 9DOLGDWLRQ 564 ���
� ��� 'LVFXVVLRQ �
� ��� &RQFOXVLRQ 054

7DEOH ���� 7KHVLV &KDSWHU *XLGH

∗ 7KHVH FKDSWHUV DGGUHVV DVSHFWV UHODWHG WR WKH FRUUHVSRQGLQJ UHVHDUFK TXHVWLRQ�

��
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3DUW ,

3UREOHP ,QYHVWLJDWLRQ� %DFNJURXQG
.QRZOHGJH
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&+$37(5�
'HILQLQJ WKH 6PDUW &LW\ &RQFHSW

7KH GHILQLWLRQ RI WKH 6& FRQFHSW WKDW LV XVHG LQ WKLV UHVHDUFK LV GLVFXVVHG LQ WKLV FKDSWHU �DG�
GUHVVLQJ 564 ����� 7KLV FKDSWHU LV VSOLW LQWR WKUHH VHFWLRQV� 7KH ILUVW LQWURGXFHV WKH YDU\LQJ
YLHZV RQ 6&V DQG WKH HIIHFW RQ LWV GHILQLWLRQ� 7KH VHFRQG WRXFKHV RQ WKH PDLQ JRDOV RI 6&V�
7KH ILQDO VHFWLRQ SUHVHQWV WKH GHILQLWLRQ �DQG LWV SHUVSHFWLYH� WKDW LV XVHG�

0DQ\ UHVHDUFKHUV KDYH DUJXHG RYHU WKH GHILQLWLRQ RI WKH FRQFHSW RI WKH 6&� 7KLV YDJXH
GHILQLWLRQ LVVXH ZDV WKUXVW LQWR WKH LQWHUQDWLRQDO VSRWOLJKW E\ +ROODQGV >��@� ZKR GLVFXVVHG WKH
WURXEOH ZLWK FLWLHV GHFODULQJ WKHPVHOYHV WR EH VPDUW ZKHQ LW ZDV XQFOHDU ZKDW EHLQJ VPDUW PHDQW�
0DQ\ VWXGLHV KDYH QRWHG WKLV LVVXH RI WKH YDJXH GHILQLWLRQ RI WKH 6& FRQFHSW >��� �� ��� ��� ��@�

7KH ODFN RI D XQLYHUVDO GHILQLWLRQ PD\ EH GXH WR WKH FRPSOH[ QDWXUH RI FLWLHV >��@� 7KLV
FRQIXVLRQ LV DPSOLILHG E\ WKH YDULHW\ RI FLW\ W\SHV� H�J� LQWHOOLJHQW� VXVWDLQDEOH DQG OLYHDEOH FLWLHV�
ZKHUH HDFK W\SH RI FLW\ IRFXVHV RQ WKH FRQFHSW LW ZDV QDPHG DIWHU >�� ��� ��@� )RU H[DPSOH� D
VXVWDLQDEOH FLW\ LV D FLW\ WKDW IRFXVHV RQ VXVWDLQDEOH GHYHORSPHQW DQG WKH FLW\¶V LPSDFW RQ WKH
HQYLURQPHQW >��@� 7KH 6& FRQFHSW ORRNV WR FRPELQH PDQ\ RI WKHVH FLW\ W\SHV� :KLFK FLW\ W\SHV
WKH 6& FRQFHSW FRYHUV LV GHEDWHG KHDYLO\ E\ UHVHDUFKHUV OLNH E\ 1DP DQG 3DUGR LQ >��@�

��� 'LIIHUHQW 3HUVSHFWLYHV DQG 'HILQLWLRQV RI WKH 6PDUW &LW\ &RQFHSW

$FFRUGLQJ WR 1HLURWWL HW DO� >��@� WKH GLPHQVLRQV RI D 6& FDQ EH VSOLW LQWR WZR GRPDLQV� WKH ´KDUG´
DQG ´VRIW´ GRPDLQV� 7KH KDUG GRPDLQ GHQRWHV WKH DVSHFWV RI D 6& ZKHUH ,&7 V\VWHPV DUH VHHQ
DV NH\ HQDEOLQJ WHFKQRORJLHV� 7KHVH DUH XVXDOO\ WDQJLEOH FLW\ DVVHWV �I�H� QDWXUDO UHVRXUFHV�
EXLOGLQJV� ZDVWH PDQDJHPHQW� WUDQVSRUW� HWF��� :KLOH WKH VRIW GRPDLQV FRQWDLQ HOHPHQWV WKDW
DUH LQWDQJLEOH DVVHWV �I�H� VRFLDO DQG KXPDQ SDUWLFLSDWLRQ� HGXFDWLRQ� LQQRYDWLRQ� HWF��� 7KH
GRPDLQV GHILQH WKH WZR JHQHUDO SHUVSHFWLYHV DV HLWKHU 6& UHVHDUFK KDV D KDUG WHFKQRORJ\�
FHQWULF SHUVSHFWLYH RU D VRIW SHRSOH�FHQWULF SHUVSHFWLYH >�@� 0RUD HW DO� >��@ IRXQG WKDW WKHUH ZHUH
WZR 6& UHVHDUFK ´GHYHORSPHQW SDWKV´ DORQJ WKHVH WZR SHUVSHFWLYHV� 5HVHDUFKHUV DW (XURSHDQ
XQLYHUVLWLHV ZRXOG SURGXFH SHHU�UHYLHZHG UHVHDUFK ZLWK D VRIW� PRUH SHRSOH�FHQWULF SHUVSHFWLYH�
:KLOH WKH 1RUWK $PHULFDQ EXVLQHVV FRPPXQLW\ SURGXFHG JUH\ OLWHUDWXUH ZLWK D KDUG� WHFKQR�
FHQWULF SHUVSHFWLYH� 7KLV UHVHDUFK XVHV D KROLVWLF SHUVSHFWLYH >��� ��@� ZKLFK VHHNV WR FRPELQH
ERWK GRPDLQV LQWR RQH� ZLWK DQ HPSKDVLV RQ WKH SHRSOH LQ D FLW\� $V D UHVXOW� WKLV UHVHDUFK
ZLOO IRFXV RQ UHVHDUFK ZLWK D KROLVWLF SHUVSHFWLYH RI WKH 6& FRQFHSW� $O�1DVUDZL HW DO� >��@
HQFRXUDJH XVLQJ WKLV SHUVSHFWLYH DV UHJDUGOHVV RI WKH KDUG� WHFKQRORJLFDO V\VWHP LPSOHPHQWHG
WR WDFNOH DQ XUEDQL]DWLRQ FKDOOHQJH� LW ZLOO QRW DFKLHYH LWV LQWHQGHG LPSDFW LI SHRSOH LQ WKH FLW\ GR
QRW XVH LW RU SHUFHLYH LW DV LPSURYLQJ WKHLU OLIH�

%HVLGHV WKHVH WZR SHUVSHFWLYHV RI WKH 6& FRQFHSW� WKHUH DUH WZR FDVHV IURP ZKLFK FLWLHV
GHYHORS WKHLU 86� (LWKHU D 6& LV EXLOW IURP VFUDWFK �WKH JUHHQILHOG FDVH�� RU DQ H[LVWLQJ FLW\ LV
WUDQVIRUPHG LQWR D 6& �WKH EURZQILHOG FDVH� >�@ E\ LPSOHPHQWLQJ 6& LQLWLDWLYHV� 8QGHUVWDQGLQJ

��
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WKHVH WZR FDVHV LV HVVHQWLDO ZKHQ HQYLVLRQLQJ WKH 86 RI D VSHFLILF FLW\ DQG WKLV ZLOO EH DGGUHVVHG
LQ ODWHU FKDSWHUV RI WKLV WKHVLV�

<LJLWFDQODU HW DO� >��@� SUHVHQWV VRPH 6& GHILQLWLRQV IURP YDULRXV VWXGLHV DQG LGHQWLILHV WKHLU
WKHPHV �RU GLIIHUHQW HOHPHQWV WKH\ FRYHU�� 7KUHH RI WKRVH GHILQLWLRQV DUH SUHVHQWHG LQ 7DEOH ����

1R� 6RXUFH 'HILQLWLRQ 7KHPHV
� >��@ :H EHOLHYH D FLW\ WR EH VPDUW ZKHQ LQYHVWPHQWV

LQ KXPDQ DQG VRFLDO FDSLWDO DQG WUDGLWLRQDO WUDQV�
SRUW DQG PRGHUQ ,&7 LQIUDVWUXFWXUH IXHO VXV�
WDLQDEOH HFRQRPLF JURZWK DQG D KLJK TXDOLW\
RI OLIH� ZLWK D ZLVH PDQDJHPHQW RI QDWXUDO UH�
VRXUFHV� WKURXJK SDUWLFLSDWRU\ JRYHUQDQFH�

&RPPXQLW\� WHFK�
QRORJ\� OLYHDELOLW\�
VXVWDLQDELOLW\�

JRYHUQDQFH� SRO�
LF\� DFFHVVLELOLW\

� >��@ $ FLW\ WKDW FDSLWDOL]HV RQ WKH RSSRUWXQLWLHV SUHVHQWHG
E\ ,&7V LQ SURPRWLQJ LWV SURVSHULW\ DQG LQIOXHQFH�

7HFKQRORJ\�
SURGXFWLYLW\

� >��@ $ KXPDQH FLW\ WKDW KDV PXOWLSOH RSSRUWXQLWLHV WR
H[SORLW LWV KXPDQ SRWHQWLDO DQG OHDG D FUHDWLYH OLIH�

&RPPXQLW\� ZHOO�
EHLQJ� SURGXFWLYLW\

7DEOH ���� ([DPSOHV RI 6PDUW &LW\ 'HILQLWLRQV

7KXV� WKHUH DUH PDQ\ H[LVWLQJ GHILQLWLRQV RI WKH 6& FRQFHSW WKDW HPSKDVL]H GLIIHUHQW SHU�
VSHFWLYHV RU DVSHFWV RI WKH FLWLHV >�� �� ��@� 7KLV LVVXH KDV OHG WR UHVHDUFKHUV QHHGLQJ ILUVW WR
GLVFXVV RU GHILQH WKH 6& FRQFHSW LQ WKHLU SDSHUV� 7KH\ PXVW GHFLGH ZKHWKHU WR GHILQH LW >��@ RU
QRW >�@� RU UHIHU WR DQRWKHU VWXG\ WKDW GRHV >��@� EHIRUH SXUVXLQJ WKH WRSLF WKH\ ZLVK WR UHVHDUFK�
7KLV GLIIHUHQFH LQ 6& GHILQLWLRQV OHDGV WR WKH 86 RI D FLW\ EHLQJ GHILQHG DQGPHDVXUHG LQ GLIIHUHQW
ZD\V WRR >�@�

,Q 7DEOH ���� WKH VHFRQG GHILQLWLRQ KDV D KDUG� WHFKQR�FHQWULF SHUVSHFWLYH� DQG WKH WKLUG KDV
D VRIW� SHRSOH�FHQWULF SHUVSHFWLYH� 7KH 6& GHILQLWLRQV RI WKRVH WZR SDSHUV DUH HQWLUHO\ GLIIHUHQW
GXH WR WKH GLIIHUHQW SHUVSHFWLYHV� 7KLV UHVHDUFK� KDYLQJ D KROLVWLF SHUVSHFWLYH� ZRXOG XVH WKH
ILUVW GHILQLWLRQ� ZKLFK FRYHUV D ODUJH QXPEHU RI DVSHFWV RI D FLW\� %HIRUH DGRSWLQJ WKLV GHILQLWLRQ
WKRXJK� LW PXVW EH PRGLILHG VOLJKWO\ WR DFFRXQW IRU WKH PDLQ GHVLUHG RXWFRPHV RI 6&V�

��� 7KH 'HVLUHG 2XWFRPHV RI 6PDUW &LWLHV

6&V DUH GHILQHG LQ YDULRXV ZD\V� EXW UHVHDUFKHUV LQ WKH H[LVWLQJ ERG\ RI UHVHDUFK DJUHH WKDW DW
OHDVW RQH RI WKH IROORZLQJ WKUHH HOHPHQWV �LQ 7DEOH ���� LV LGHQWLILHG DV WKH FRUH GHVLUHG RXWFRPHV
�RU JRDOV� RI WKH 6& FRQFHSW �DORQJ ZLWK D GHILQLWLRQ RI HDFK RXWFRPH DQG WKH VRXUFH RI WKH
GHILQLWLRQ��

'HVLUHG 2XWFRPHV 'HILQLWLRQ 6RXUFH
4XDOLW\ RI /LIH $VSHFWV FRQFHUQLQJ KRZ ZHOO SHR�

SOH LQ WKH FLW\ OLYH DQG WKHLU ZHOOEHLQJ
>��@

&RPSHWLWLYHQHVV $VSHFWV FRQFHUQLQJ WKH HFRQRPLF JURZWK DQG DWWUDFWLYH�
QHVV RI D FLW\ DQG LWV FRPSHWLWLYH SRVLWLRQ WR RWKHU FLWLHV

>��@

6XVWDLQDELOLW\ $VSHFWV FRQFHUQLQJ WKH HIILFLHQF\ RI D FLW\¶V PDQDJH�
PHQW RI UHVRXUFHV DQG LPSDFWV RQ LWV HQYLURQPHQW

>�@

7DEOH ���� 7KH 'HVLUDEOH 2XWFRPHV RI 6PDUW &LWLHV

7KH ILUVW GHVLUHG RXWFRPH� 4XDOLW\ RI /LIH� LV IUHTXHQWO\ JLYHQ DV WKH FRUH UHDVRQ IRU FLWLHV
WU\LQJ WR EHFRPH VPDUWHU DV /RSHV DQG 2OLYHLUD >��@ VWDWH ´WKH PRWWR LV DOZD\V WKH XVH RI LQIRU�
PDWLRQ DQG FRPPXQLFDWLRQ WHFKQRORJLHV WR PDNH XUEDQ OLIH HDVLHU�´ 7KH UHODWLRQVKLSV EHWZHHQ
SHRSOH� FLW\ SHUIRUPDQFH� DQG XUEDQ VPDUWQHVV KDYH EHHQ LQYHVWLJDWHG QXPHURXV WLPHV� )RU
H[DPSOH� WKH UHVHDUFKHUV IURP VHYHUDO VWXGLHV >��� ��� ��@ IRXQG D FRQQHFWLRQ EHWZHHQ KLJK

��



&+$37(5 �� '(),1,1* 7+( 60$57 &,7< &21&(37 -� :� +XLMWV

XUEDQ JURZWK DQG SHUIRUPDQFH RI D FLW\ ZLWK KLJK KXPDQ DQG VRFLDO FDSLWDO DQG D FUHDWLYH FODVV
RI SHRSOH OLYLQJ DQG ZRUNLQJ LQ WKDW FLW\� 7KXV� WKH VRIW SHUVSHFWLYH WKDW HPSKDVL]HV WKDW SHRSOH
DUH WKH FRUH RI WKH 6& FRQFHSW LV FULWLFDO ZKHQ DVVHVVLQJ WKH 86 RI D FLW\� 7KHLU ZHOOEHLQJ DQG
WKH OLYHDELOLW\ RI WKHLU FLW\ �WZR LQWDQJLEOH� VXEMHFWLYH FRQVWUXFWV� DUH MXVW DV LPSRUWDQW DV DQ\
REMHFWLYH� WDQJLEOH PHDVXUH RI WKH FLW\ >��� ��� ��� ��� ��@� 4XDOLW\ RI /LIH LV ´WKH IXQGDPHQWDO
YDOXH XQGHUO\LQJ VPDUW FLWLHV¶ LGHDWLRQDO FRQFHSW´ DFFRUGLQJ WR &DUDJOLX HW DO� >��@ DQG LV RQH RI
WKH VLJQLILFDQW GHVLUHG RXWFRPHV�

7KH QH[W GHVLUHG RXWFRPH &RPSHWLWLYHQHVV� DV WKH GHILQLWLRQ LQ 7DEOH ��� VKRZV� GHDOV ZLWK
WKH HFRQRPLF DVSHFWV RI D FLW\� ,W LV D KROLVWLF FRQFHSW� OHDGLQJ 0RQIDUHG]DGHK DQG %HUDUGL >��@
WR VD\� ´WKH HFRQRPLF JURZWK� WKH EXVLQHVV DQG UHJXODWRU\ HQYLURQPHQW� LQVWLWXWLRQV� WKH TXDO�
LW\ RI KXPDQ FDSLWDO� FXOWXUDO DVSHFWV� DQG WKH TXDOLW\ RI JRYHUQDQFH DOO PDWWHU IRU VXVWDLQLQJ
HFRQRPLF JURZWK ZKLOH VHFXULQJ SUHVHQW DQG IXWXUH FRPSHWLWLYHQHVV�´ 7KH\ DOVR VWDWH WKDW ´D
FLW\ ZLWK D KLJK GHJUHH RI HFRQRPLF FRPSHWLWLYHQHVV LV FRQVLGHUHG DV KDYLQJ RQH RI WKH PDLQ
GULYHUV IRU D VPDUW FLW\�´ +DWXND HW DO� >��@� QRWH WKDW FLWLHV FRQVWDQWO\ FRPSHWH ZLWK RQH DQRWKHU
IRU KXPDQ DQG ILQDQFLDO UHVRXUFHV� 5HVHDUFKHUV WHQG WR XVH WHUPV VLPLODU WR ´(FRQRP\´ �H�J�
´HFRQRPLF JURZWK´ RQ SJ� � RI 1DP DQG 3DUGR >��@� LQVWHDG RI FRPSHWLWLYHQHVV� 7KLV QDUURZV
WKH HFRQRPLF DVVHVVPHQW RI D FLW\ DQG H[FOXGHV QRQ�ILQDQFLDO DVSHFWV FRQFHUQLQJ LWV HFRQRPLF
DWWUDFWLYHQHVV� (FRQRPLF DWWUDFWLYHQHVV PHDQV WKH FLW\¶V DELOLW\ WR DWWUDFW WDOHQW� YLVLWRUV� EXVL�
QHVV DQG FDSLWDO >��@� $OWKRXJK WKH WHUPV XVHG E\ UHVHDUFKHUV GLIIHU� WKH HFRQRP\ RI FLWLHV LV
LQFOXGHG LQ PRVW RI WKH DVVHVVPHQWV RI 86 >�� ��@�

7KH WKLUG GHVLUHG RXWFRPH� 6XVWDLQDELOLW\ �HVSHFLDOO\ LQ WKH VHQVH RI VXVWDLQDEOH GHYHORS�
PHQW�� LV SXUVXHG E\ UHVHDUFK DQG LQWHUQDWLRQDO RUJDQL]DWLRQV WR VHH KRZ 86 FDQ WDFNOH WKH HQ�
YLURQPHQWDO DQG UHODWHG FKDOOHQJHV SUHVHQWHG E\ WKH LQFUHDVLQJ XUEDQL]DWLRQ DURXQG WKH ZRUOG�
$V VWDWHG LQ $KYHQQLHPL HW DO� >�@� ´7KH LQLWLDO WDUJHW RI VPDUW FLWLHV� GHILQHG DV DWWDLQLQJ VXVWDLQ�
DELOLW\ RI D FLW\ ZLWK WKH KHOS RI PRGHUQ WHFKQRORJLHV�´ ,W LV LPSRUWDQW WR QRWH WKDW VXVWDLQDELOLW\ LV
D KROLVWLF FRQFHSW WKDW LV QRW RQO\ FRQFHUQHG ZLWK QDWXUDO HQYLURQPHQWDO DVSHFWV RI D FLW\� LW DOVR
UHODWHV WR WKH VXVWDLQDELOLW\ RI RWKHU FLW\ DVSHFWV �H�L�� VXVWDLQDEOH HFRQRPLF JURZWK� VRFLDO VXV�
WDLQDELOLW\�� 7KH UHODWLRQVKLS EHWZHHQ 6&V DQG VXVWDLQDELOLW\ LV WKH IRFXV RI PDQ\ UHVHDUFKHUV
ZLWK LQYHVWLJDWLRQV RI KRZ VXVWDLQDEOH 6&V DUH >��� ��� ��@� 0RVW VWXGLHV FRQFOXGH WKDW ZKLOH
WKH\ PD\ KDYH VRPH SRVLWLYH LPSDFW� IRU WKH PRVW SDUW� WKH FXUUHQW 6&V SXUVXH EHLQJ ´VPDUW´
�WHFKQRORJLFDOO\ DQG VRFLDOO\� PRUH WKDQ VXVWDLQDEOH >�@�

7KHVH WKUHH FRQFHSWV DUH EURDG DQG UHSUHVHQW WKH PDLQ JRDOV D 6& ORRNV WR DWWDLQ� $V
VWDWHG E\ 0RQIDUHG]DGHK DQG %HUDUGL LQ >��@� ´6PDUW FLWLHV DUH HQYLVLRQHG DV FUHDWLQJ D EHWWHU
DQG PRUH VXVWDLQDEOH FLW\� LQ ZKLFK SHRSOH¶V TXDOLW\ RI OLIH LV LPSURYHG� ZKLOH WKHLU HQYLURQPHQW
LV PRUH OLYHDEOH DQG WKHLU HFRQRPLF SURVSHFWV DUH VWURQJHU�´ $OO WKUHH RXWFRPHV DUH KROLVWLF DQG
QHHG WR EH SXUVXHG WRJHWKHU� ,Q WKH FDVH RI VXVWDLQDELOLW\ DQG FRPSHWLWLYHQHVV� WKHVH JRDOV QHHG
WR EH DSSURSULDWHO\ EDODQFHG DV WKH SXUVXLW RI HFRQRPLF JURZWK XVXDOO\ OHDGV WR WKH LQFUHDVHG
FRQVXPSWLRQ RI UHVRXUFHV >��� ��� ��@� 7KXV� 86 DVVHVVPHQW FDQ EH GHILQHG DV WKH PHDVXUH
RI KRZ ZHOO WKH FLW\ DFKLHYHV WKHVH GHVLUHG RXWFRPHV�

5HFHQWO\ D IRXUWK GHVLUHG RXWFRPH RI 6&� 5HVLOLHQFH� KDV EHHQ LGHQWLILHG >��� ��@� 5HVLOLHQFH
LV FRQFHUQHG ZLWK D FLW\¶V DELOLW\ WR DEVRUE DQG UHFRYHU IURP WKH LPSDFW RI VKRFNV DQG RWKHU
VWUHVVHV �I�H�� FRQVWUXFWLRQ LQ WLJKW XUEDQ VSDFHV� VQRZ� DQG LFH RQ D FLW\¶V VWUHHWV� HWF�� WR
HQVXUH ORQJ WHUP VXVWDLQDELOLW\� 5HVLOLHQFH LV D IDLUO\ QHZ GHVLUHG RXWFRPH FRQFHSW� WKDW LV
RIWHQ DVVRFLDWHG ZLWK FHUWDLQ FLW\ W\SHV �,�H� VXVWDLQDEOH FLWLHV�� 0DQ\ GRFXPHQWV RQ WKH 6&
FRQFHSW OLQN UHVLOLHQFH ZLWK WKH WKUHH RWKHU GHVLUHG RXWFRPHV �H�L� >��� ��� ��@�� 7R DYRLG DQ\
FRQIXVLRQ� WKH GHVLUHG RXWFRPH RI UHVLOLHQFH ZLOO QRW EH FRQVLGHUHG RU GLVFXVVHG IXUWKHU�

��
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��� 7KH 6PDUW &LW\ &RQFHSW 'HILQLWLRQ RI WKLV 5HSRUW

)RU WKH SXUSRVH RI WKH SUHVHQW UHVHDUFK� WKLV PDVWHU WKHVLV SURSRVHV WR GHILQH WKH KROLVWLF 6&
FRQFHSW VLPLODU WR KRZ &DUDJOLX HW DO� GLG LQ >��@�

:H EHOLHYH D FLW\ WR EH VPDUW ZKHQ LQYHVWPHQWV LQ KXPDQ DQG VRFLDO FDSLWDO DQG JHQ�
HUDO FLW\� DQG ,&7�LQIUDVWUXFWXUH IXHO VXVWDLQDEOH FRPSHWLWLYHQHVV DQG D KLJK TXDOLW\ RI
OLIH� ZLWK D ZLVH PDQDJHPHQW RI QDWXUDO UHVRXUFHV� WKURXJK SDUWLFLSDWRU\ JRYHUQDQFH�
7KH GHILQLWLRQ ZDV PRGLILHG VOLJKWO\ WR H[SOLFLWO\ FRQWDLQ WKH WKUHH 6& GHVLUHG RXWFRPHV� 7KH

WHUP µWUDGLWLRQDO WUDQVSRUW¶ IURP WKH GHILQLWLRQ RI &DUDJOLX HW DO� >��@ ZDV H[FKDQJHG IRU µJHQHUDO
FLW\�LQIUDVWUXFWXUH¶ DIWHU WKH H[SHUW RSLQLRQ LQWHUYLHZV IURP WKH 7KHRUHWLFDO 5RXQG �GLVFXVVHG
IXUWKHU LQ &KDSWHU ���

,Q WKLV GHILQLWLRQ� D UHIHUHQFH LV PDGH WR DWWDLQLQJ WKH GHVLUHG RXWFRPHV WKURXJK ´SDUWLFLSDWRU\
JRYHUQDQFH�´ 3DUWLFLSDWRU\ JRYHUQDQFH LV WKXV DQ HVVHQWLDO WRRO WR EH XVHG E\ FLWLHV DQG QRW WR
EH FRQIXVHG ZLWK WKH WKUHH JRDOV WKHPVHOYHV� ,W ZLOO EH DGGUHVVHG ODWHU LQ WKLV UHVHDUFK�

$V FDQ EH VHHQ� WKLV 6& GHILQLWLRQ FRUUHODWHV WR WKH WKUHH GHVLUHG RXWFRPHV� ,W ERWK GLUHFWO\
PHQWLRQV DOO WKUHH DQG WKH ´ZLVH PDQDJHPHQW RI QDWXUDO UHVRXUFHV´ SDUW FRUUHODWHV FORVHO\ ZLWK
WKH GHILQLWLRQ RI VXVWDLQDELOLW\ JLYHQ LQ 7DEOH ���� 7KLV 6& FRQFHSW GHILQLWLRQ DQG WKH KROLVWLF
SHUVSHFWLYH ZHUH XVHG LQ WKH GHVLJQ RI *860�

��
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&+$37(5�
+RZ WR 0HDVXUH 8UEDQ 6PDUWQHVV

7KLV FKDSWHU DGGUHVVHV 564 ��� �LQWURGXFHG LQ 6HFWLRQ ���� DQG FRQWDLQV WKH ILQGLQJV RI D
V\VWHPDWLF OLWHUDWXUH UHYLHZ RQ UHVHDUFK FRQFHUQLQJ DVVHVVLQJ WKH 86 RI FLWLHV� 7KHVH ILQGLQJV
FRYHU WKUHH PDLQ WRSLFV� WKH VKDUHG FRQVWUXFWV HPSKDVL]HG LQ 86 DVVHVVPHQWV� WKH LVVXHV WKDW
LWHPV FRQGXFWLQJ 86 DVVHVVPHQWV RQ D JOREDO VFDOH IDFH� DQG WKH WZR W\SHV RI 4XDQWLWDWLYH 86
DVVHVVPHQW SURFHVVHV IRXQG LQ 6& UHVHDUFK�

7KLV UHVHDUFK SURMHFW LV LQWHUHVWHG LQ WKH PHDVXUHPHQW RI KRZ VPDUW D FLW\ LV� ,Q RUGHU WR GR
WKDW D QXPEHU RI 86 DVVHVVPHQW PHDVXUHPHQW LWHPV FDQ EH XVHG WR VXSSRUW WKDW PHDVXUHPHQW�
86 DVVHVVPHQW PHDVXUHPHQW LWHPV DUH WRROV WKDW LGHQWLI\ DUHDV RI FLWLHV UHOHYDQW WR 86 DQG
SURSRVH KRZ WKH DVVHVVPHQW FDQ EH PDGH� 7KHVH LWHPV FDQ EH XVHG WR SURYLGH LQIRUPDWLRQ
WKDW FDQ VXSSRUW GHFLVLRQV D FLW\ KDV WR PDNH WR LPSURYH WKHLU 86 DQG PRQLWRU WKHLU SURJUHVV�
7KXV� 86 DVVHVVPHQW PHDVXUHPHQW LWHPV FDQ EH WKRXJKW RI DV '66V�

7KH DVVHVVPHQW LV FRQGXFWHG HLWKHU WKURXJK TXDQWLWDWLYH RU TXDOLWDWLYH PHDQV� ,I WKH PHD�
VXUHPHQW LV GRQH TXDQWLWDWLYHO\� DVSHFWV RI WKH FLW\¶V 86 DUH PHDVXUHG LQ QXPEHU DQG RQH RU
PRUH VSHFLILF YDOXHV GHQRWLQJ WKH 86 RI WKH FLW\ DUH GHWHUPLQHG� ([DPSOHV RI WKLV LQFOXGH WKH
86 DVVHVVPHQW PHDVXUHPHQW LWHPV LGHQWLILHG LQ WKHVH UHVHDUFK DUWLFOHV >��� �� ��@� 7KHUH DUH
PDQ\ VWXGLHV ZKHUH WKH 86 DVVHVVPHQW LQFOXGHV DQ HODERUDWH DQDO\VLV RI TXDQWLWDWLYH LQGLFDWRUV
DQG GLVFXVVHV WKH DVVHVVPHQW RI FLW\ VPDUWQHVV >��� ��@�

7KLV UHVHDUFK LV FRQFHUQHG ZLWK WKH GHYHORSPHQW RI DQ DUWLIDFW WKDW FDQ FRQGXFW TXDQWLWDWLYH
86 DVVHVVPHQWV� :KHQ 86 DVVHVVPHQWV DUH GLVFXVVHG LQ WKLV UHVHDUFK UHSRUW� TXDQWLWDWLYH
86 DVVHVVPHQWV DUH WKH W\SH PHDQW� XQOHVV TXDOLWDWLYH 86 DVVHVVPHQW LV H[SOLFLWO\ UDLVHG DV D
WRSLF�

1RWH WKDW WKLV FKDSWHU LV RQO\ GLVFXVVLQJ WKH 86 DVVHVVPHQW W\SHV IRU EURZQILHOG FDVHV DV
WKH\ FRQFHUQ PHDVXULQJ DVSHFWV RI H[LVWLQJ FLWLHV�

��� 6KDUHG 8UEDQ 6PDUWQHVV $VVHVVPHQW &RQVWUXFWV

,Q RUGHU WR DVVHVV WKH 86 RI D FLW\� DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP PXVW XVH D 6&
IUDPHZRUN� 7KLV LV D WKHRUHWLFDO IUDPHZRUN RI DVSHFWV RI D FLW\ UHOHYDQW WR WKH 6& FRQFHSW� ,W LV
KHOSIXO WR XQGHUVWDQG WKH 6& FRQFHSW DQG NHHS DQ RYHUYLHZ RI WKH EURDG GLPHQVLRQV WKH XUEDQ
DUHD FRYHUV >��@� 7KLV VHFWLRQ GHYHORSV WKH WKHRUHWLFDO 6& IUDPHZRUN WKDW ZLOO IRUP WKH EDVLV RI
DQ XUEDQ VPDUWQHVV DVVHVVPHQW PHDVXUHPHQW LWHP WKDW LV GHYHORSHG LQ IXUWKHU FKDSWHUV�

7KLV VHFWLRQ LGHQWLILHV WKH VKDUHG 86 FRQVWUXFWV IURP UHVHDUFK FRQWDLQLQJ 6& IUDPHZRUNV�
7R EHJLQ� KRZHYHU� WKH QH[W VXEVHFWLRQ ZLOO GHWDLO KRZ WKH VWXGLHV ZLWK 6& IUDPHZRUNV ZHUH
VHOHFWHG� 7KH IROORZLQJ WKUHH VXEVHFWLRQV ZLOO GHWDLO WKH DQDO\VLV DQG V\QWKHVLV RI WKRVH IUDPH�
ZRUNV WR LGHQWLI\ FRQVWUXFWV WKDW WKH\ DOO VKDUH�

��
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����� ,GHQWLI\LQJ 6PDUW &LW\ )UDPHZRUNV

7KH UHVXOWV RI WKH OLWHUDWXUH UHYLHZ ZHUH ILOWHUHG WR LGHQWLI\ VHYHUDO UHVHDUFK DUWLFOHV ZLWK 6&
IUDPHZRUNV� 7KH FKRVHQ 6& IUDPHZRUNV IROORZHG � H[SOLFLW SULQFLSOHV DV PRGLILHG IURP WKH
VWXG\ E\ $KYHQQLHPL HW DO� >�@� �� 7KH IUDPHZRUN VKRXOG FOHDUO\ VWDWH WKDW LW LV PHDVXULQJ
VPDUWQHVV� �� 7KH 6& IUDPHZRUN LQ WKH DUWLFOH LV XQLTXH� �� 7KH IUDPHZRUN VKRXOG FRYHU WKUHH
RU PRUH DUHDV RI FLW\ IXQFWLRQV �DV KROLVWLFDOO\ DV SRVVLEOH� DQG GHVFULEH KRZ WR PHDVXUH WKHP�
�� 7KH IUDPHZRUN VKRXOG DSSO\ WR PXOWLSOH FLWLHV� QRW RQH VSHFLILFDOO\� 7KLV VXEVHFWLRQ GLVFXVVHV
WKH VHOHFWHG DUWLFOHV�

(LJKW UHVHDUFK SDSHUV ZHUH FKRVHQ EDVHG RQ WKH � SULQFLSOHV GHVFULEHG DERYH� 7KH\ �VKRZQ
LQ 7DEOH ���� H[SOLFLWO\ SURSRVH 6& IUDPHZRUNV� WKDW DUH DQDO\]HG DQG V\QWKHVL]HG WR LGHQWLI\
FRPPRQ FRQVWUXFWV VKDUHG EHWZHHQ WKHP� 7R FRPSDUH WKH IUDPHZRUNV� D PHWKRG� VLPLODU WR
WKH RQH XVHG E\ 9HQNDWHVK HW DO� >��@� LV XVHG ZKHUH WKH FRQVWUXFWV RI HDFK IUDPHZRUN DUH
GHILQHG DQG FRQVWUXFWV ZLWK VLPLODU GHILQLWLRQV DUH FOXVWHUHG XQGHU D QHZ FRQVWUXFW�

1R� 5HIHUHQFH &RQVWUXFWV ,GHQWLILHG
� &DUYDOKR HW

DO� ������ >��@
3ROLWLFDO� (FRQRPLF� 6RFLDO� 1DWXUDO� $UWLILFLDO� 7HFKQRORJLFDO

� *LIILQJHU ������ >��@ 6PDUW (FRQRP\� 6PDUW /LYLQJ� 6PDUW 3HRSOH� 6PDUW
*RYHUQDQFH� 6PDUW 0RELOLW\� 6PDUW (QYLURQPHQW

� /L� :DQJ� /XR
	 /L ������ >��@

6PDUW ,QIUDVWUXFWXUH� 6PDUW (FRQRP\�
6PDUW *RYHUQPHQW� 6PDUW 3DUWLFLSDWLRQ

� /LX� :DQJ 	
7]HQJ ������ >��@

6PDUW ,QIUDVWUXFWXUH� 6PDUW (FRQRP\� 6PDUW (QYLURQPHQW�
6PDUW 0DQDJHPHQW� 6PDUW 7UDQVSRUWDWLRQ� 6PDUW /LYLQJ

� 1HLURWWL HW DO�
������ >��@

*RYHUQPHQW� (FRQRP\ DQG 3HRSOH� 1DWXUDO 5HVRXUFHV
DQG (QHUJ\� 7UDQVSRUWDWLRQ DQG 0RELOLW\� %XLOGLQJV� /LYLQJ

� 6KL� 7VDL� /LQ 	
=KDQJ ������ >��@

6PDUW ,QGLYLGXDO� 6PDUW 0DQDJHPHQW� 6PDUW 6HUYLFH�
6PDUW (FRQRP\� 6PDUW *XDUDQWHH� 6PDUW ,QIUDVWUXFWXUH

� <LJLWFDQODU HW
DO� ������ >��@

6PDUW &LW\ $VVHWV� 7HFKQRORJ\� 3ROLF\� &RPPX�
QLW\� 6RFLHW\� (FRQRP\� (QYLURQPHQW� *RYHUQDQFH

� )HUQDQGH]�$QH]
HW DO� ������ >��@

&LWL]HQV� 7HFKQRORJ\ 6XEV\VWHP� 6SDWLDO 6XEV\V�
WHP� (QYLURQPHQWDO 6XEV\VWHP� � *OREDO 7UHQGV∗ �
DQG /LYLQJ DQG 6HUYLFHV� (QYLURQPHQW� 0RELOLW\ DQG
,QIUDVWUXFWXUHV� (FRQRP\ DQG 3HRSOH 6& ,QLWLDWLYHV

7DEOH ���� 7KH 8UEDQ 6PDUWQHVV 0HDVXUHPHQW ,WHP 5HVHDUFK $UWLFOHV 6\QWKHVL]HG

7KH QHZ FRQVWUXFWV DUH LGHQWLILHG DQG GHILQHG LQ WKH QH[W VXEVHFWLRQ�

����� ,QWURGXFLQJ WKH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN

7KH FRQVWUXFWV RI WKH HLJKW 6& IUDPHZRUNV ZHUH V\QWKHVL]HG LQWR VHYHQ QHZ FRQVWUXFWV� 0DQ\
RI WKH FRQVWUXFWV DUH VKDUHG EHWZHHQ WKH IUDPHZRUNV� )RU H[DPSOH� WKH\ DOO LGHQWLI\ D JRYHU�
QDQFH FRQVWUXFW� DOWKRXJK VRPH XVH GLIIHUHQW WHUPV WR LGHQWLI\ LW OLNH ´3ROLWLFDO´ >��@� ´6HUYLFH´ RU
´0DQDJHPHQW´ >��� ��@�

7KH QHZ FRQVWUXFWV DUH GHILQHG LQ 7DEOH ��� EHORZ� 7KH WDEOH GHILQHV WKH QDPH� GHILQLWLRQ�
DQG FDWHJRU\ �$VVHW RU 'ULYHU RU 'HVLUHG 2XWFRPH� RI HDFK FRQVWUXFW� ,W DOVR LGHQWLILHV DVSHFW�V�
UHODWHG WR WKH QHZ FRQVWUXFWV WKDW FDQ EH PHDVXUHG DQG ZKDW IUDPHZRUNV IURP 7DEOH ��� DERYH
WKH\ ZHUH V\QWKHVL]HG IURP�

��
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&RQVWUXFW 'HILQLWLRQ $VSHFW�V� 5HIHUHQFHV
$VVHWV
3HRSOH 7KH VWDNHKROGHUV WKDW DUH WKH FRUH RI

VPDUW FLWLHV
� �� �� �� ��

�� �
&LW\ 5HVRXUFHV 7KH UHVRXUFHV WKDW FLWLHV FDQ XVH WR DW�

WDLQ WKH GHVLUHG RXWFRPHV
� �� �� �� ��

�� �
'ULYHUV
&RPPXQLW\ $VSHFWV FRQFHUQLQJ WKH FDSDELOLWLHV RI

SHRSOH ZKR OLYH LQ WKH FLW\ DQG WKHLU RU�
JDQL]DWLRQV

(GXFDWLRQ�+HDOWK RI
SHRSOH LQ WKH FLW\

�� �� �� ��
�� �� �� �

7HFKQRORJ\ &KDUDFWHULVWLFV RI WKH XVH RI WHFKQRO�
RJ\ LQ WKH FLW\

$GRSWLRQ DQG 'LIIX�
VLRQ RI 7HFKQRORJ\

�� �� �� ��
�� �� �

,QIUDVWUXFWXUH &KDUDFWHULVWLFV RI WKH KXPDQ�PDGH HO�
HPHQWV LQ WKH XUEDQ HQYLURQPHQW

3XEOLF 7UDQVSRUW 8VH�
3RSXODWLRQ 'HQVLW\

�� �� �� ��
�� �� �� �

*RYHUQDQFH (OHPHQWV FRQFHUQHG ZLWK SHUIRUPLQJ
DSSURSULDWH SODQQLQJ� GHYHORSPHQW�
DQG PDQDJHPHQW SUDFWLFHV E\ WKH FLW\

3XEOLF 6HUYLFHV�
0XQLFLSDOLW\ 6SHQGLQJ

�� �� �� ��
�� �� �� �

'HVLUHG 2XWFRPHV
4XDOLW\ RI /LIH $VSHFWV FRQFHUQLQJ KRZ ZHOO SHRSOH LQ

WKH FLW\ OLYH
6DWLVIDFWLRQ ZLWK
+RXVLQJ LQ WKH &LW\

�� �� �� ��
�� �� �� �

&RPSHWLWLYHQHVV $VSHFWV FRQFHUQLQJ WKH HFRQRPLF
JURZWK DQG DWWUDFWLYHQHVV RI D FLW\
DQG LWV FRPSHWLWLYH SRVLWLRQ WR RWKHU
FLWLHV

3URGXFWLYLW\� 7RXULV�
WLF $WWUDFWLYHQHVV�
(QWUHSUHQHXUVKLS

�� �� �� ��
�� �� �� �

6XVWDLQDELOLW\ $VSHFWV FRQFHUQLQJ WKH HIILFLHQF\ RI D
FLW\¶V PDQDJHPHQW RI UHVRXUFHV DQG
LPSDFWV RQ LWV HQYLURQPHQW

3ROOXWLRQ� :DVWH 6HU�
YLFH &KDUDFWHULVWLFV

�� �� �� ��
�� �� �� �

7DEOH ���� 'HVFULSWLRQV RI WKH 6KDUHG 8UEDQ 6PDUWQHVV $VVHVVPHQW &RQVWUXFWV

6LPLODU WR WKHPXOWLGLPHQVLRQDO IUDPHZRUN SURSRVHG E\ <LJLWFDQODU HW DO� >��@� 7DEOH ��� 7DEOH
��� VHSDUDWHV WKH FRQVWUXFWV LQWR WKUHH FDWHJRULHV� ��� $VVHWV� ��� 'ULYHUV �LQVWHDG RI 'ULYLQJ
)RUFHV� DQG ��� 'HVLUHG 2XWFRPHV� 7KHVH FDWHJRULHV IROORZ WKH VWUXFWXUH RI D ´,QSXW�3URFHVV�
2XWSXW´ PRGHO� ZKHUH WKH FLW\ UHVRXUFHV DQG LWV SHRSOH �ZKLFK IRUP WKH FLW\¶V ´$VVHWV´� DUH WKH
´,QSXW´� WKH LGHQWLILHG 'ULYHUV IRUP WKH ´3URFHVV´� DQG WKH 'HVLUHG 2XWFRPHV DUH WKH ´2XWSXW´�

7KH $VVHWV FRQVWUXFWV LQ 7DEOH ��� DUH RXWVLGH WKH VFRSH RI WKLV UHVHDUFK DQG WKXV DUH RQO\
YDJXHO\ GHILQHG� 7KLV UHSRUW LV QRW ORRNLQJ WR LGHQWLI\ DVVHWV WKDW SHRSOH SURYLGH D FLW\ RU WKDW
D FLW\ KDV RU ZKLFK FLW\ UHVRXUFHV FDQ EH FRQVLGHUHG DV DVVHWV� 7KH LPSDFW RI WKH FLW\ DVVHWV
RQ WKH UHODWLRQVKLS EHWZHHQ WKH GULYHUV DQG WKH GHVLUHG RXWFRPHV LV DOVR QRW NQRZQ� ,W FDQ EH
DUJXHG WKDW SHRSOH DUH UHOHYDQW IRU DOO FRQVWUXFWV� �L�H� WKH GULYHU FRQVWUXFW &RPPXQLW\ FRQFHUQV
SHRSOH¶V FDSDELOLWLHV LQ WKH FLW\�� +RZHYHU� WKH\ DUH QRW GLVFXVVHG IXUWKHU�

7KH WKUHH FDWHJRU\ GLVWLQFWLRQ KDV EHHQ PDGH WR HPSKDVL]H WKH LPSRUWDQFH RI WKHVH DV�
SHFWV WR WKH 6& FRQFHSW� EXW DOVR VWUHVV WKDW WKH 'ULYHUV LGHQWLILHG �&RPPXQLWLHV� 7HFKQRORJ\�
,QIUDVWUXFWXUH� DQG *RYHUQDQFH� IRUP WKH SURFHVV� 7KH\ DUH HVVHQWLDO WRROV XVHG WR DFKLHYH WKH
GHVLUHG RXWFRPHV >�� ��@� WKH\ DUH WKH ´ PHDQV�´ QRW ´HQGV´ >��� ��@� 7KXV� D FLW\ JRYHUQPHQW
LPSOHPHQWLQJ D QHZ SROLF\ RU QHZ WHFKQRORJ\ V\VWHP LV QRW WKH JRDO LWVHOI� EXW UDWKHU D PHDQV
WR DFKLHYH WKH GHVLUHG RXWFRPHV RI WKH FLW\�

7KH FRQVWUXFWV ZHUH WKHQ FRPELQHG LQWR D 6& IUDPHZRUN FDOOHG WKH *OREDO 8UEDQ 6PDUWQHVV
)UDPHZRUN �*86)� ZLWK WKH VHYHQ FRQVWUXFWV� 7KLV LV WKH ILUVW YHUVLRQ RI *86) �RU *86) 9��
WKDW ZLOO EH XSGDWHG ODWHU LQ WKLV UHVHDUFK SURMHFW� 7KLV IUDPHZRUN LV VKRZQ LQ WKH ILJXUH EHORZ
DQG LW LV GLVFXVVHG LQ 6HFWLRQ ������

��
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)LJXUH ���� 7KH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN 9�

����� 7KH &RQVWUXFWV RI WKH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN

6& UHVHDUFK LQ JHQHUDO GLVFXVVHV DQG IRFXVHV RQ DW OHDVW RQH RI WKHVH VKDUHG FRQVWUXFWV�
7KH GHVLUHG RXWFRPHV �VHH 6HFWLRQ ���� DUH WKH PRVW DJUHHG XSRQ DV EHLQJ FHQWUDO WR WKH 6&
FRQFHSW� 7KHUH LV PRUH GHEDWH DURXQG WKH IRXU GULYHUV� 7KH IROORZLQJ IRXU SDUDJUDSKV ORRN DW
HDFK RI WKHVH GULYHU FRQVWUXFWV LQ IXUWKHU GHWDLO�

7KH &RPPXQLW\ FRQVWUXFW LV VHHQ VOLJKWO\ GLIIHUHQWO\ DV LW UHSUHVHQWV WKH RUJDQL]DWLRQ DQG
FDSDELOLW\ RI SHRSOH LQ D FLW\ �WKHLU KXPDQ DQG VRFLDO FDSLWDO�� 7KH\ DUH WKH VWDNHKROGHUV ZKR GH�
WHUPLQH ZKLFK 6& LQLWLDWLYHV VKRXOG EH GRQH DQG XOWLPDWHO\ ZKHWKHU LW ZDV VXFFHVVIXO >��� ��@�
7KLV FRQVWUXFW HPSKDVL]HV WKH LPSRUWDQFH RI KXPDQ IDFWRUV LQ WKH 6& FRQFHSW DQG WKDW LQ�
YHVWLQJ LQ LPSURYLQJ VXFK WKLQJV DV HGXFDWLRQ DQG FUHDWLYLW\� D FLW\¶V 86 ZLOO DOVR LQFUHDVH
>��� ��@� %\ LQYHVWLQJ DQG LPSOHPHQWLQJ 6& LQLWLDWLYHV FRQFHUQHG ZLWK LPSURYLQJ WKH &RPPXQLW\
FRQVWUXFW� WKH GHVLUHG RXWFRPHV DUH SRVLWLYHO\ LPSDFWHG DV ZDV DUJXHG E\ WKHVH UHVHDUFKHUV
>��� ��� ��� ��� ��� ��@�

6& UHVHDUFKHUV IUHTXHQWO\ GHEDWH WKH 6& FRQFHSW¶V UHODWLRQVKLS ZLWK WHFKQRORJ\� 7KH\ RI�
WHQ DUJXH ZKHWKHU ,&7 V\VWHPV DUH FHQWUDO WR WKH 6& FRQFHSW RU UDWKHU SHRSOH DUH DW WKH FRUH
RI 6&V DQG ,&7 V\VWHPV DUH WDQJHQWLDO WR WKH FRQFHSW� 7KLV DUJXPHQW PLUURUV WKH GLIIHUHQFHV
EHWZHHQ KDUG DQG VRIW SHUVSHFWLYHV �GHWDLOHG LQ 6HFWLRQ ����� $V SUHYLRXVO\ VWDWHG� WKLV UH�
VHDUFK XVHV WKH KROLVWLF SHUVSHFWLYH ZKHUH WHFKQRORJ\ LV VHHQ DV D VXSSRUWLQJ WRRO WR HQKDQFH
WKH TXDOLW\ RI OLIH� VXVWDLQDELOLW\� DQG FRPSHWLWLYHQHVV RI D FLW\ DQG WKH SHRSOH LQ LWV XUEDQ DUHD

��
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>�� ��� ��� ��� ��� ��� ��@� 7KXV� WKH 7HFKQRORJ\ FRQVWUXFW LV XVHG WR UHSUHVHQW FKDUDFWHULVWLFV
DOO FLWLHV VKDUH� )RU H[DPSOH� LQ >��@ $O�1DVUDZL HW DO� QRWH D FUXFLDO JHQHUDO FKDUDFWHULVWLF� WHFK�
QRORJ\ DGRSWLRQ DV D FLW\ FDQ LPSOHPHQW D ODUJH QXPEHU RI WHFKQRORJ\ V\VWHPV� EXW WKH FLW\ ZLOO
RQO\ EHFRPH VPDUWHU LI WKH SHRSOH DGRSW WKRVH V\VWHPV� ,Q WKLV ZD\� WHFKQRORJ\ FKDUDFWHULVWLFV
LQGLFDWH WKH WHFKQRORJLFDO GHYHORSPHQW �RU WHFKQRORJLFDO DGYDQFHPHQW LQ >��@� RI D FLW\�

7KH ,QIUDVWUXFWXUH FRQVWUXFW VHHNV WR PHDVXUH WKH PDQ�PDGH HQYLURQPHQW RI D FLW\� ZKLFK
LV RQH SDUW RI WKH ORFDO FRQWH[W� 7KH QDWXUDO HQYLURQPHQW LV WKH RWKHU DQG LV DOVR UHOHYDQW WR WKH
6XVWDLQDELOLW\ FRQVWUXFW� 7KH ORFDO FRQWH[W RI HDFK FLW\ LV GLIIHUHQW >��@ DQG WKLV IDFW LQIOXHQFHV
ERWK KRZ VPDUW WKH\ DUH DQG KRZ WKH\ GHYHORS WKHLU 86 IXUWKHU� 7KLV ORFDO FRQWH[W LV UHIHUUHG
WR DV WKH VSDWLDO FRPSRQHQW RI WKH FLW\ >��� ��@� 7KH ,QIUDVWUXFWXUH FRQVWUXFW LV FRQFHUQHG ZLWK
HOHPHQWV RI WKH PDQ�PDGH XUEDQ HQYLURQPHQW WKDW PXVW EH FRQVLGHUHG RU DUH XWLOL]HG ZKHQ
LPSOHPHQWLQJ 6& LQLWLDWLYHV WR DFKLHYH WKH GHVLUHG RXWFRPHV RI 6&V� 7KH H[DFW ORFDO FRQWH[W
LV XQLTXH WR HYHU\ FLW\� EXW VRPH LQIUDVWUXFWXUH FKDUDFWHULVWLFV DSSO\ WR DOO RI WKHP� $Q H[DPSOH
RI D JHQHUDO LQIUDVWUXFWXUH FKDUDFWHULVWLF WKDW KDV EHHQ IRXQG WR FRUUHODWH WR FLW\ VPDUWQHVV ERWK
SRVLWLYHO\ DQG QHJDWLYHO\ LV WKH SRSXODWLRQ GHQVLW\ RI D FLW\ �WKH QXPEHU RI SHRSOH OLYLQJ LQ D NP�

>��� ��� ��@� 2QH PXVW EH FDXWLRXV ZKHQ XVLQJ VXFK D FKDUDFWHULVWLF WR GHWHUPLQH WKH 86 RI D
FLW\ DV LW PXVW EH GHWHUPLQHG LI WKH VSHFLILF FKDUDFWHULVWLF FRUUHODWHV ZLWK VPDUW DVSHFWV RI WKH
6& FRQFHSW� &LW\ VL]H� D FKDUDFWHULVWLF WKDW DSSOLHV WR HYHU\ FLW\ DURXQG WKH ZRUOG� ZDV IRXQG WR
QRW FRUUHODWH WR 86 LQ VHYHUDO VWXGLHV >��� ��� ��@� $V VWDWHG E\ %DOGXFFL DQG )HUUDUD >��@� ´�WKH
VSDWLDO GLPHQVLRQ LPSDFWV VLJQLILFDQWO\ RQ VPDUW FLW\ SROLFLHV´ � 6LQFH WKH ,QIUDVWUXFWXUH FRQVWUXFW
HPSKDVL]HV WKLV GLPHQVLRQ� LW PXVW EH FRQVLGHUHG ZKHQ DVVHVVLQJ WKH 86 RI D FLW\�

7KH *RYHUQDQFH FRQVWUXFW LV LQFOXGHG LQ DOO WKH FRQVLGHUHG 6& IUDPHZRUNV� ,W FRQFHUQV
WKH DGPLQLVWUDWLRQ DQG PDQDJHPHQW RI SHRSOH LQ WKH FLW\� WKH SURYLVLRQ RI VHUYLFHV WR WKRVH
SHRSOH� DQG GHFLVLRQ PDNLQJ RQ WKHVH DVSHFWV� ,W LV GHILQHG KHUH DV D GULYHU DQG QRW D GHVLUHG
RXWFRPH DV 6& JRYHUQDQFH WHQGV ´WR OHDG WKH GHYHORSPHQW RI RWKHU 6& GLPHQVLRQV´ >��@� ,W
FDQ SRVLWLYHO\ LPSDFW WKH SURFHVV RI 6& GHYHORSPHQW� $V &KRXUDEL HW DO� >��@ H[SODLQ� 6&
LQLWLDWLYHV RU SURMHFWV DUH GRQH WR PDNH FLWLHV EHWWHU VHUYH WKHLU SHRSOH DQG LPSURYH WKHLU TXDOLW\
RI OLIH� 7KHVH SURMHFWV LQYROYH PXOWLSOH VWDNHKROGHUV� &LWLHV DUH ORRNLQJ WR LPSURYH JRYHUQDQFH
WR PDQDJH WKHVH LQLWLDWLYHV RU SURMHFWV EHWWHU� )RU H[DPSOH� D JRYHUQDQFH LQLWLDWLYH SURPRWLQJ
´GLJLWL]HG SXEOLF DGPLQLVWUDWLRQ´ 7KDW DOORZV SHRSOH WR UHTXHVW VHUYLFHV RQOLQH DW DQ\ WLPH RI
GD\ >��@� 7KH RXWSXW RI JRYHUQDQFH DFWLYLW\� SROLF\� DOVR LQIOXHQFHV WKH ZKROH FLW\� )RU D FLW\ WR
WUDQVIRUP LQWR D 6&� WHFKQRORJLFDO FRPSRQHQWV PXVW LQWHUDFW ZLWK SROLWLFDO� KXPDQ DQG VRFLDO
RQHV >��� ��@� 3ROLF\ DQG JRYHUQDQFH GHWHUPLQH KRZ WKRVH LQWHUDFWLRQV RFFXU�

&XUUHQW UHVHDUFK DQG WKH LGHQWLILHG VKDUHG FRQVWUXFWV OHDG WR WKH FRQFOXVLRQ WKDW E\ PHD�
VXULQJ WKH GULYHUV DQG KRZ ZHOO WKH GHVLUHG RXWFRPHV DUH EHLQJ DFKLHYHG� WKH 86 RI WKH FLW\ FDQ
EH GHWHUPLQHG� &HUWDLQ LVVXHV OLPLW WKH DVVHVVPHQW RI 86 DQG WKH DSSOLFDWLRQ RI D 6& IUDPH�
ZRUN DQG WKH 86 DVVHVVPHQW PHDVXUHPHQW LWHP WKDW XVHV LW� ZKLFK DUH GHWDLOHG LQ WKH IROORZLQJ
VHFWLRQ�

��� ,VVXHV ZLWK *OREDO 8UEDQ 6PDUWQHVV $VVHVVPHQW

7KLV VHFWLRQ DGGUHVVHV WKH SRWHQWLDO GLIIHUHQFHV RI WKH TXDQWLWDWLYH DVVHVVPHQW RI 86 DURXQG
WKH ZRUOG� 7KH PHDVXUHPHQW RI WKH VKDUHG FRQVWUXFWV� DV LGHQWLILHG LQ WKH SUHYLRXV VHFWLRQ� FDQ
GLIIHU VLJQLILFDQWO\�

7KH RYHUDOO PHDVXUHPHQW DSSURDFK DSSOLHG LQ 6& UHVHDUFK LV JHQHUDOO\ FRQVLVWHQW� $ FLW\¶V
86 LV DVVHVVHG E\ PHDVXULQJ LQGLFDWRUV WKDW FDSWXUH LPSRUWDQW DVSHFWV RI D 6& FRQFHSW FRQ�
VWUXFW >�� �@� 7KHVH LQGLFDWRUV DUH HLWKHU REMHFWLYH RU VXEMHFWLYH �DV GHWDLOHG E\ &DUOL HW DO� >��@�
2EMHFWLYH LQGLFDWRUV DUH GHILQHG DV LQGLFDWRUV WKDW FDSWXUH GDWD RI D FLW\¶V SK\VLFDO LQIUDVWUXF�
WXUH� LWV XUEDQ DVVHWV� DQG WKH FRQGLWLRQV RI LWV JHQHUDO FRQWH[W� 6XEMHFWLYH LQGLFDWRUV PHDVXUH
SHRSOH¶V VDWLVIDFWLRQ DQG ZHOO�EHLQJ ZLWK GLYHUVH DVSHFWV RI WKH FLW\ >��@� 1DWLRQDO DQG PXQLFLSDO
DXWKRULWLHV FROOHFW D YDVW DPRXQW RI GDWD WKDW DUH DYDLODEOH DW QDWLRQDO DQG LQWHUQDWLRQDO OHYHOV�

��
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86 DVVHVVPHQW PHDVXUHPHQW LWHPV FDQ XVH WKH GDWD IRU LQGLFDWRUV WKDW FDSWXUH DQG PHDVXUH
WKH FRQFHSWV WKH\ DUH LQYHVWLJDWLQJ� :KDW VHW RI LQGLFDWRUV DQ 86 DVVHVVPHQW PHDVXUHPHQW
LWHP XVHV YDULHV JUHDWO\ EHWZHHQ PHDVXUHPHQW LWHPV� )RU H[DPSOH� $KYHQQLHPL HW DO� >�@ LQ�
YHVWLJDWH ZKDW LQGLFDWRUV DUH XVHG IRU HLJKW (XURSHDQ 86 DVVHVVPHQW PHDVXUHPHQW LWHPV DQG
IRXQG WKDW WKH\ XVHG D WRWDO RI ��� LQGLFDWRUV�

7ZRPDMRU YDULDWLRQV RI LQGLFDWRUV XVHG LQ DQ DVVHVVPHQW GLIIHU VLJQLILFDQWO\ EHWZHHQ UHVHDUFKH�
UV DQG FRXQWULHV >��@� DQG DUH UHVSHFWLYHO\ DGGUHVVHG LQ WKH IROORZLQJ WZR VXEVHFWLRQV�

����� 'LIIHUHQW ,QWHUSUHWDWLRQV RI WKH 6PDUW &LW\ &RQFHSW

)LUVW� WKH LQGLFDWRUV XVHG WR PHDVXUH WKH 86 RI D FLW\ RU FLWLHV LQ DQ DUHD �FRQWLQHQW� FRXQWULHV�
UHJLRQ� GLIIHU GHSHQGLQJ RQ KRZ WKH 6& UHVHDUFKHU RU FLW\ LQWHUSUHWV WKH 6& FRQFHSW� $FFRUGLQJ
WR $O�1DVDZUL� (O�=DDUW� DQG $GDPV� ´�VPDUWQHVV� LQ WKLV FDVH� LV UHODWLYH WR WKH FRQWH[W RI WKH
FLW\ XQGHU TXHVWLRQ DQG LWV SULRULWLHV DQG WDUJHWV´ >��@� $V GLVFXVVHG LQ 6HFWLRQ ������ PRVW FLWLHV
KDYH D XQLTXH ORFDO FRQWH[W WKDW PXVW EH FRQVLGHUHG ZKHQ GHYHORSLQJ 6&V� $V WKH UHVHDUFKHUV
IRU >��� ��� �@ IRXQG� ZKHQ FKRRVLQJ DSSURSULDWH LQGLFDWRUV� WKH ORFDO FRQWH[W PXVW EH WDNHQ LQWR
DFFRXQW�

6& UHVHDUFKHUV PD\ FKRRVH GLIIHUHQW LQGLFDWRUV GHSHQGLQJ RQ WKH HQYLURQPHQWV RI WKHLU
VWXGLHV� )RU H[DPSOH� LI WKH\ DUH DQDO\]LQJ WKH 86 RI D FLW\ LQ (XURSH� LQGLFDWRUV ZLOO EH FKRVHQ
WKDW OLQH XS ZLWK WKH (8¶V (XURSH ���� 6WUDWHJ\ >��@� ,Q &KLQD� ZKHUH WKHUH LV D QRWDEOH IRFXV
RQ ILQGLQJ VPDUW VROXWLRQV WR UHGXFH WKH HQYLURQPHQWDO LPSDFW RI GHQVH XUEDQ DUHDV >��@� 6&
UHVHDUFKHUV FKRRVH LQGLFDWRUV WKDW PHDVXUH WKH FLW\¶V WUDQVSRUWDWLRQ V\VWHP >��� ��@ RU PHDVXUH
WKH TXDOLW\ DSSUDLVDO PHWKRGV RI WKH FLW\¶V GHYHORSPHQW >��@�

(YHU\ FLW\ KDYLQJ LWV XQLTXH ORFDO FRQWH[W LPSOLHV WKDW DQ 86 PHDVXUHPHQW IUDPHZRUN �RQ
ZKLFK DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP LV EDVHG� WKDW DSSOLHV WR FLWLHV DFURVV WKH JOREH
PXVW HLWKHU EH PRGLILDEOH RU VWDQGDUGL]HG� 0RGLILDEOH LQ WKH VHQVH WKDW WKH IUDPHZRUN LV DGDSW�
DEOH IRU HDFK FLW\ DQG LQGLFDWRUV DSSURSULDWH IRU WKH FLW\ DQG LWV HQYLURQPHQW DUH LGHQWLILHG DQG
XVHG� 'DOOR´ 2 HW DO� >��@ GHILQH D PHWKRG WR PRGLI\ D 6& IUDPHZRUN IRU VPDOO DQG PHGLXP�VL]HG
FLWLHV LQ ,WDO\ ZDV SUHVHQWHG� 7KXV� WKH LQGLFDWRUV ZLOO FKDQJH GHSHQGLQJ RQ WKH FLW\ LQ TXHVWLRQ�

2Q WKH RWKHU KDQG� D 6& IUDPHZRUN VXSSRUWLQJ VWDQGDUGL]HG 86 DVVHVVPHQW PHDQV WKH
IUDPHZRUN XVHV D YHU\ VLPLODU RU HTXLYDOHQW VHW RI LQGLFDWRUV ZKHQ LW LV DSSOLHG WR GLIIHUHQW FLWLHV�
UHJDUGOHVV RI WKH FLWLHV¶ ORFDO HQYLURQPHQWV� ,W LV OLPLWHG LQ LWV VSHFLILFLW\� 6XFK D IUDPHZRUN
FDQQRW DFFRXQW IRU WKH XQLTXH DVSHFWV RI FLWLHV �LW FDQ RQO\ KDYH D JHQHUDO ´KLJK�OHYHO´ YLHZ RI
WKH 86 RI FLWLHV� WKDW DUH LQ GLIIHUHQW HQYLURQPHQWV� FRXQWULHV� DQG FRQWLQHQWV >��@� )RU H[DPSOH�
7KH 6& IUDPHZRUNV PHDVXULQJ DQG FRPSDULQJ WKH 86 RI FLWLHV LQ (XURSH LQ >��� ��� ��@ DUH
VWDQGDUGL]HG� %DVHG RQ WKH OLWHUDWXUH� WKLV UHVHDUFK FRQFOXGHV WKDW JOREDO 6& IUDPHZRUNV PXVW
HLWKHU EH PRGLILDEOH �EH DGDSWDEOH WR DFFRXQW IRU HYHU\ FLW\¶V ORFDO FRQWH[W� RU VWDQGDUGL]HG �DQG
PDLQWDLQ D KLJK�OHYHO YLHZ RI WKH 6& FRQFHSW��

7R EH H[SOLFLW� LQ WKLV UHVHDUFK D FLW\¶V ORFDO FRQWH[W LQFOXGHV IRXU HOHPHQWV� WKH ORFDO 6& GHI�
LQLWLRQ� WKH FKDOOHQJHV�SUREOHPV D FLW\ IDFHV� LWV HQYLURQPHQW� DQG WKH JRDOV WKH FLW\ JRYHUQPHQW
ZDQWV WR DFKLHYH�

����� $YDLODELOLW\ RI ,QGLFDWRUV DQG 'DWD

7KH RWKHU PDMRU UHDVRQ IRU WKH GLIIHUHQFH EHWZHHQ TXDQWLWDWLYH XUEDQ VPDUWQHVV PHDVXUHPHQWV
FRQFHUQV ZKDW LQGLFDWRUV FDQ EH IHDVLEO\ XVHG LQ WKH 86 DVVHVVPHQW� 7KLV DYDLODELOLW\ LVVXH
GHSHQGV RQ WKH WHFKQLFDO GHYHORSPHQW RI D SDUWLFXODU FLW\ DQG ZKLFK LQGLFDWRUV DUH SXEOLFO\
DYDLODEOH� 7KH OHYHO RI WHFKQRORJLFDO GHYHORSPHQW RI FLWLHV RIWHQ YDULHV JUHDWO\ QDWLRQDOO\ DQG
HYHQ PRUH VR LQWHUQDWLRQDOO\� 0HDQLQJ� D WHFKQRORJLFDOO\ DGYDQFHG FLW\ FROOHFWV PDQ\ LQGLFDWRUV
WKDW RWKHU� OHVV WHFKQRORJ\ GHYHORSHG FLWLHV FDQQRW >��@� 7KLV LV PDLQO\ DQ LVVXH IRU VXEMHFWLYH
LQGLFDWRUV� ZKLFK DFFRUGLQJ WR $O�QDVUDZL HW DO� DUH HVVHQWLDO IRU PHDVXULQJ 86 >��@� 3HRSOH DUH

��
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WKH FRUH RI WKH 6& FRQFHSW DQG VXEMHFWLYH LQGLFDWRUV FDSWXUH WKHLU SHUFHSWLRQV DERXW WKH FLW\�
3HRSOH¶V RSLQLRQV PXVW EH FRQVLGHUHG ZKHQ PHDVXULQJ FRQVWUXFWV OLNH WKH 4XDOLW\ RI /LIH RI D
FLW\� ,Q GHYHORSLQJ FRXQWULHV OLNH &KLQD� /L HW DO� >��@ IRXQG WKDW WKHUH ZDV D VLJQLILFDQW GLIIHUHQFH
LQ WKH WHFKQRORJLFDO GHYHORSPHQW EHWZHHQ &KLQHVH FLWLHV DQG WKXV VRPH FLWLHV GLG QRW FROOHFW
WKH LQGLFDWRUV XVHG LQ WKHLU 6& IUDPHZRUN >��@�

$ SRWHQWLDO VROXWLRQ WR DGGUHVV WKLV GDWD DYDLODELOLW\ LVVXH LV WKH LGHQWLILFDWLRQ RI DQG JHQHUDO
DJUHHPHQW RQ D VWDQGDUGL]HG VHW RI 6& LQGLFDWRUV� 6XFK D VWDQGDUGL]HG VHW FDQ SURYLGH PDQ\
EHQHILWV� LQFOXGLQJ ´HVWDEOLVKLQJ PHDVXUHPHQWV RYHU WLPH´ RU ´DOLJQLQJ ZLWK FLW\ VWUDWHJLHV DQG
RSHUDWLRQDO OHYHOV RI FLW\ GHYHORSPHQW´ >��@� 8QIRUWXQDWHO\� VXFK D VWDQGDUGL]HG VHW KDV QRW
EHHQ GHYHORSHG \HW�

8OWLPDWHO\� WKH 86 RI WKH FLW\ FDQ RQO\ EH PHDVXUHG WUDQVSDUHQWO\ DQG UHDGLO\ LI WKH LQGLFDWRU
GDWD D FLW\ FROOHFWV DUH SXEOLFO\ DYDLODEOH� ,Q (XURSH WKLV GDWD LV PDGH DYDLODEOH LQ RQOLQH DFFHV�
VLEOH GDWD VHWV OLNH WKH (XURVWDW DQG 8UEDQ $XGLW� IUHTXHQWO\ XVHG DV D VRXUFH IRU 86 LQGLFDWRUV
LQ SURPLQHQW 6& VWXGLHV OLNH LQ >��� ��@�

7KH DSSOLFDELOLW\ RI 86 DVVHVVPHQW PHWKRGV LV OLPLWHG E\ WKH LQGLFDWRUV WKDW DUH FROOHFWHG
DQG DYDLODEOH LQ WKH UHVSHFWLYH FLWLHV� FRXQWULHV� RU DUHDV� ,I DQ 86 DVVHVVPHQW PHDVXUHPHQW
LWHP ZDV GHVLJQHG WR DSSO\ WR (XURSHDQ FLWLHV �LW WDNHV DFFRXQW RI WKH (XURSHDQ FRQWH[W� DQG
LWV LQGLFDWRUV DUH DSSURSULDWH DQG DYDLODEOH IRU (XURSHDQ FLWLHV�� WKHQ WKDW 86 DVVHVVPHQW PHD�
VXUHPHQW LWHP ZRXOG SRWHQWLDOO\ QRW EH DSSOLFDEOH �RU ZRXOG EH GLIILFXOW WR DSSO\� WR FLWLHV LQ $VLD�
(YHQ WKRXJK DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP LV QRW DSSOLFDEOH WR D FLW\ WRGD\� WKDW FLW\
PD\ FKRRVH WR FROOHFW VSHFLILF LQGLFDWRUV VR WKDW WKH\ FDQ EH SDUW RI 86 DVVHVVPHQWV LQ WKH
IXWXUH�

7KH DSSOLFDWLRQ OLPLWDWLRQ PXVW EH H[SOLFLW ZKHQ GHVLJQLQJ D JOREDO 86 DVVHVVPHQW PHDVXUH�
PHQW LWHP� FRQFHUQLQJ ZKDW FLWLHV LQ WKH ZRUOG FDQ IHDVLEO\ XVH WKH 86 DVVHVVPHQW PHDVXUH�
PHQW LWHP¶V LQGLFDWRUV� 7R HQVXUH WKDW WKH LQGLFDWRUV FDQ EH XVHG� WKH JOREDO 86 DVVHVVPHQW
PHDVXUHPHQW LWHP KDV WKH PRVW SRWHQWLDO WR DSSO\ WR FLWLHV LQ GHYHORSHG FRXQWULHV RU FLWLHV WKDW
KDYH D KLJK OHYHO RI WHFKQRORJLFDO GHYHORSPHQW �OLNH UHFRJQL]HG 6&V�� 7KH\ FDQ SURYLGH VRPH
DFFHVVLEOH� RQOLQH GDWDEDVHV WKDW FROOHFW D ODUJH QXPEHU RI LQGLFDWRUV �IRU H[DPSOH LQ (XURSH
PDQ\ GDWDEDVHV FROOHFW LQGLFDWRUV IRU FLWLHV LQ PDQ\ FRXQWULHV >��� ��� ��@��

+RZHYHU� LW LV LPSRUWDQW WR QRWH WKDW HYHQ LI DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP LV GH�
VLJQHG WR DSSO\ WR D VSHFLILF UHJLRQ LQ WKH ZRUOG� LW FDQ EH XVHG LQ RWKHU SODFHV LQ WKH ZRUOG� EXW
LWV DSSOLFDELOLW\ LV OLPLWHG� )RU H[DPSOH� WKH VWXGLHV >��� �@ XVH WKH IUDPHZRUN GHVFULEHG LQ >��@
DV WKH WKHRUHWLFDO EDVLV IRU UHVHDUFK RQ KRZ FHUWDLQ 6DXGL $UDELDQ FLWLHV DUH VPDUW� 7KH\ ZHUH
QRW DEOH WR XVH DOO WKH LQGLFDWRUV XVHG LQ WKH PRGHO IURP >��@ DQG WKXV WKH\ FRXOG QRW IXOO\ DVVHVV
WKH 86 RI WKHVH FLWLHV DFFRUGLQJ WR >��@�

��� 8UEDQ 6PDUWQHVV $VVHVVPHQW 3URFHVV 7\SHV

$VVHVVPHQWV EDVHG RQ DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP XVH WZR W\SHV RI SURFHVVHV�
7KH ILUVW W\SH LV WKH UHODWLYH DVVHVVPHQW SURFHVV DQG WKH VHFRQG LV WKH DEVROXWH DVVHVVPHQW
SURFHVV� 7KLV VHFWLRQ GHWDLOV WKHVH WZR W\SHV�

,Q WKH UHODWLYH DVVHVVPHQW SURFHVV� WKH FRQVWUXFWV DUH PHDVXUHG ZLWKLQ D JURXS RI FLWLHV E\
FROOHFWLQJ LQGLFDWRU GDWD� 7KH LQGLFDWRU GDWD LV WKHQ FRPSDUHG EHWZHHQ WKH FLWLHV DQG UHODWLYH
YDOXHV DUH DVVLJQHG IRU HDFK LQGLFDWRU �IRU H[DPSOH /HH HW DO� LQ >��@ FRPSDUH 6HRXO DQG 6DQ
)UDQFLVFR�� 7KH SURFHVV FDQ SRWHQWLDOO\ LQFOXGH UDQNLQJ OLNH LQ >��@ ZKHUH D ODUJH QXPEHU RI
FLWLHV LQ &KLQD DUH UDQNHG UHODWLYHO\ DJDLQVW HDFK RWKHU�

,Q WKH DEVROXWH DVVHVVPHQW SURFHVV� WKH FRQVWUXFWV DUH PHDVXUHG DQG DQDO\]HG IRU DQ LQ�
GLYLGXDO FLW\ DQG DQ DEVROXWH PHDVXUHPHQW RI WKH 86 RI WKDW FLW\ LV JLYHQ� 6RPH RI WKH DUWLFOHV
IURP 7DEOH ���� FRYHUHG E\ WKLV UHVHDUFK� XVH WKLV SURFHVV LQ FRPELQDWLRQ ZLWK UDQNLQJ FLWLHV LQ
DQ DUHD� 1RWDEO\� *LIILQJHU >��@ SURSRVHG D PRGHO WKDW DVVHVVHV WKH 86 RI LQGLYLGXDO (XURSHDQ
PLG�VL]H FLWLHV DQG UDQNV WKHP DJDLQVW HDFK RWKHU DFFRUGLQJ WR WKH DEVROXWH DVVHVVPHQW YDOXHV

��
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RI HDFK FLW\�
5HFHQWO\� D VPDOO QXPEHU RI UHVHDUFKHUV KDYH VWDUWHG FUHDWLQJ 6&0DWXULW\ 0RGHOV WR DVVHVV

WKH 86 RI LQGLYLGXDO FLWLHV DQG FDQ XVH ERWK 86 DVVHVVPHQW SURFHVV W\SHV� 7KLV IOH[LELOLW\ LV
LQWHUHVWLQJ JLYHQ WKH LPSRUWDQFH RI ORFDO FRQWH[W DV GLVFXVVHG LQ 6HFWLRQ ������ )RU H[DPSOH�
LQ >�@� $IRQVR HW DO� DQDO\]HG %UD]LOLDQ FLWLHV DQG FRPSDUHG WKHP DJDLQVW HDFK RWKHU XVLQJ D
PDWXULW\ PRGHO�

��� 6XPPDU\

,Q WKLV FKDSWHU� 6& UHVHDUFK ZDV DQDO\]HG� UHVXOWLQJ LQ� ��� 6HYHQ VKDUHG FRQVWUXFWV RI 86
DVVHVVPHQW ZHUH LGHQWLILHG DQG WKH WKHRUHWLFDO *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN 9� ZDV
LQWURGXFHG� ��� WZR PDMRU LVVXHV LQ 86 DVVHVVPHQWV ZHUH GLVFXVVHG IURP D JOREDO SHUVSHFWLYH�
DQG ��� WKH WZR W\SHV RI 86 DVVHVVPHQW SURFHVVHV ZHUH GHWDLOHG� 7KH PDLQ FKDOOHQJH IDFLQJ
D OLWHUDWXUH UHYLHZ LQWR 6& UHVHDUFK LV WKDW LW LV PDLQO\ SURGXFHG LQ FHUWDLQ SDUWV RI WKH ZRUOG�
QDPHO\ (XURSH� WKH 86$� &DQDGD� DQG 6RXWK�(DVW $VLD� +RZHYHU� WKLV VWXG\ LGHQWLILHG UHOHYDQW
UHVHDUFK WKDW FRQWDLQV SHUWLQHQW NQRZOHGJH RQ 86 DVVHVVPHQW DFURVV WKH JOREH� 7KLV LV WR VD\�
WKH SUHVHQFH RI FRPPRQDOLWLHV DFURVV DUHDV JLYHV XV WKH JURXQG WR WKLQN WKDW NQRZOHGJH RQ 86
DVVHVVPHQW DFFXPXODWHG LQ WKHVH DUHDV FRXOG EH D JRRG FDQGLGDWH IRU EHLQJ UHXVHG LQ RWKHU
DUHDV �FRXQWULHV�� 7KH QH[W FKDSWHU HODERUDWHV RQ WKH XVH RI PDWXULW\ PRGHOV IRU WKH DVVHVVPHQW
RI 86�

��
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&+$37(5�
6PDUW &LWLHV DQG 0DWXULW\ 0RGHOV

7KLV FKDSWHU LQYHVWLJDWHV 00V DQG WKHLU XVH DQG FRPSDUHV H[LVWLQJ VPDUW FLW\ PDWXULW\ PRGHOV
�6&00V� DJDLQVW HDFK RWKHU� $ EULHI OLWHUDWXUH UHYLHZ RQ 6& UHVHDUFK UHODWHG WR 00V ZDV GRQH
WR FROOHFW DQG DQDO\]H NQRZOHGJH� 7KLV LQYHVWLJDWLRQ DQG FRPSDULVRQ SURYLGHV WKH NQRZOHGJH
HVVHQWLDO WR WKH GHYHORSPHQW RI DVSHFWV RI 00V LQ WKH DUWLIDFW DQG DGGUHVVHV 564 ����

��� 0DWXULW\ 0RGHOV

7KLV VHFWLRQ VHUYHV DV DQ LQWURGXFWLRQ WR PDWXULW\ PRGHOV� 00V WKDW DUH GHVLJQHG WR DSSO\
WR WKH 6& FRQFHSW DUH GLVFXVVHG LQ WKH UHVW RI WKLV FKDSWHU� DV 6&00V FDQ EH D NLQG RI 86
DVVHVVPHQW PHDVXUHPHQW LWHPV�

0DWXULW\ 0RGHOV DUH XVHIXO WRROV ZLWK D ZLGH UDQJH RI DSSOLFDWLRQV� 7KH\� ´GHVFULEH WKH
GHYHORSPHQW RI DQ HQWLW\ RYHU WLPH´ >��@� 7KLV HQWLW\ LV WKH WRSLF RI WKHPDWXULW\ DVVHVVPHQW� LW FDQ
EH D SHUVRQ� RUJDQL]DWLRQ� LWHP� HWF� 7KH\ GHWHUPLQH WKH ´PDWXULW\´ RI WKDW HQWLW\¶V GHYHORSPHQW
LQ RWKHU ZRUGV� 0DWXULW\ LQ WKLV FDVH PHDQV WKDW WKH HQWLW\ LV IXOO\ GHYHORSHG RU LWV GHYHORSPHQW
LV FRPSOHWH�

00V GHILQH GLVFUHWH OHYHOV RI PDWXULW\ VR WKDW ZKHQ WKH HQWLW\ LV DVVHVVHG� WKH HQWLW\¶V GHYHO�
RSPHQW FDQ EH SODFHG LQ D SDUWLFXODU OHYHO� 7KH PDWXULW\ OHYHO SURYLGHV D GHVFULSWLRQ �UHOHYDQW
WR WKH FRQFHSW EHLQJ DVVHVVHG� RI WKH ´VWDWH� LPSRUWDQFH� SRWHQWLDOV� UHTXLUHPHQWV� FRPSOH[LW\�
DQG VR RQ´ >��@ RI WKH HQWLW\� (DFK 00 KDV D UDQJH RI PDWXULW\ OHYHOV� 7KHVH OHYHOV DUH SODFHG
LQ D VHTXHQWLDO RUGHU ZKHUH WKH QH[W OHYHO LV VHHQ DV D VLJQLILFDQW LPSURYHPHQW RU FKDQJH IURP
WKH ODVW� ,W FDQ EH VDLG WKDW WKH HQWLW\ KDV UHDFKHG WKH PDWXULW\ VWDJH RU SKDVH FRUUHVSRQGLQJ WR
WKH DVVHVVPHQW UHVXOWV� 7KLV LPSOLHV WKDW 00V DOVR VXSSRUW GHFLVLRQ PDNLQJ DV WKH\ H[SOLFLWO\
GHWDLO WKH VWHSV WR WDNH WR PRYH WKH FLW\ WR WKH QH[W PDWXULW\ OHYHO� 7KXV� 00V FDQ EH FRQVLGHUHG
WR EH '66V�

+DYLQJ UHDFKHG D PDWXULW\ VWDJH� 00V FDQ EH XVHG IRU WKUHH SXUSRVHV >��@�

�� 'HVFULSWLYH� $ 00 LV XVHG WR FRQGXFW ´DV�LV DVVHVVPHQWV ZKHUH WKH FXUUHQW FDSDELOLWLHV
RI WKH HQWLW\ XQGHU LQYHVWLJDWLRQ DUH DVVHVVHG ZLWK UHVSHFW WR JLYHQ FULWHULD´�

�� 3UHVFULSWLYH� $ 00 LV XVHG WR LQGLFDWH ´KRZ WR LGHQWLI\ GHVLUDEOH PDWXULW\ OHYHOV DQG SUR�
YLGHV JXLGHOLQHV RQ LPSURYHPHQW PHDVXUHV´�

�� &RPSDUDWLYH� $ 00 ´VHUYHV D FRPSDUDWLYH SXUSRVH RI XVH LI LW DOORZV IRU LQWHUQDO RU H[�
WHUQDO EHQFKPDUNLQJ´ ZKHUH DVVHVVPHQWV SHUIRUPHG RQ PXOWLSOH HQWLWLHV DUH FRPSDUHG
DJDLQVW HDFK RWKHU�

00V FDQ EH XVHG IRU DW OHDVW RQH RI WKHVH SXUSRVHV DQG LQ VRPH FDVHV IRU DOO WKUHH SXUSRVHV�
7KH SXUSRVHV RI XVH DUH FRQQHFWHG WR 00 GHVLJQ SULQFLSOHV �'3V� >��@ ZKLFK DUH VHSDUDWHG

LQWR WKUHH FDWHJRULHV �GLVSOD\HG LQ )LJ� �����

��
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�� %DVLF '3V DUH WKH SULQFLSOHV WKDW DSSO\ WR DOO 00V UHJDUGOHVV RI WKHLU SXUSRVHV RI XVH�

�� 'HVFULSWLYH '3V DSSO\ WR 00V WKDW KDYH D GHVFULSWLYH SXUSRVH RI XVH DQG FDQ DOVR DSSO\
WR 00V ZLWK D SUHVFULSWLYH SXUSRVH RI XVH�

�� 3UHVFULSWLYH '3V DSSO\ WR 00V ZLWK D SUHVFULSWLYH SXUSRVH RI XVH�

&RPSDUDWLYH '3V DUH QRW GHILQHG E\ 3RSSHOEX� DQG 5|JOLQJHU >��@ ZKR QRWH� ´WKH IDFW RI
ZKHWKHU FRUUHVSRQGLQJ '3V FDQ EH PHW ODUJHO\ GHSHQGV RQ H[WHUQDO IDFWRUV �H�J�� VWDQGDUGL]HG
DQG SXEOLFO\ DYDLODEOH VSHFLILFDWLRQV ����´� 7KHVH '3V VHUYH DV D ´FKHFNOLVW´ WR EH XVHG ZKHQ
FRPSDULQJ H[LVWLQJ 00V RU GHVLJQLQJ DQG GHYHORSLQJ QHZ 00V >��@�

)LJXUH ���� 'HVLJQ 3ULQFLSOH &DWHJRULHV

2WKHU UHVHDUFK GHILQHV VLPLODU 00 '3V �IRU H[DPSOH >��� ��@�� $V QRWHG E\ WKH UHVHDUFKHUV
RI VHYHUDO VWXGLHV >��� ��� ��@� 00V FDQ EH VHHQ DV GHVLJQ SURGXFWV ZKLFK DUH WKH RXWSXWV
RI GHVLJQ VFLHQFH �ZKLFK WKLV UHVHDUFK DOVR LV�� 0HDQLQJ WKDW D 00� ZKLFK LV GHVLJQHG DQG
GHYHORSHG DSSURSULDWHO\� VKRXOG PHHW DSSURSULDWH UHTXLUHPHQWV �RU '3V��

%HVLGHV WKH WKUHH SXUSRVHV RI XVH� 00V FDQ EH GLYLGHG LQWR WKUHH W\SHV �QRWH WKDW ´IRFXV
DUHDV´ DUH WKH UHOHYDQW DVSHFWV RI WKH HQWLW\ WKH 00 LV DVVHVVLQJ� >��� ��@�

�� 6WDJHG IL[HG�OHYHO PRGHOV� 00V RI WKLV W\SH ´GLVWLQJXLVK D IL[HG QXPEHU RI JHQHULF OHYHOV
RI PDWXULW\� XVXDOO\ DURXQG ILYH´�

�� &RQWLQXRXV IL[HG�OHYHO PRGHOV� 7KLV 00 W\SH GLIIHUV ´IURP WKH VWDJHG IL[HG�OHYHO PRGHOV
LQ WKDW LQ WKH FRQWLQXRXV PRGHOV� IRFXV DUHDV DUH QRW DWWULEXWHG WR D OHYHO� EXW UDWKHU WKH
JHQHULF PDWXULW\ OHYHOV DUH GLVWLQJXLVKHG ZLWKLQ HDFK IRFXV DUHD´�

�� )RFXV DUHD PRGHOV� 7KH W\SH RI 00 ´EDVHG RQ WKH LQFUHPHQWDO LPSURYHPHQW RI D FROOHF�
WLRQ RI IRFXV DUHDV WR LPSURYH D GRPDLQ�´

$V GLVFXVVHG LQ >��@� :HQGOHU VWDWHG WKDW WKH SXEOLFDWLRQ RI PDWXULW\ UHODWHG UHVHDUFK LV
JURZLQJ LQ VFDOH DQG WKH GLYHUVLW\ RI WRSLFV FRYHUHG� :HQGOHU IRXQG WKDW 00V SUHGRPLQDQWO\
FRYHUV ILHOGV IURP VRIWZDUH HQJLQHHULQJ DQG VRIWZDUH GHYHORSPHQW� EXW LW H[WHQGV WR RYHU ��
GRPDLQV� )RU H[DPSOH� WKH &ORXG 0DWXULW\ 0RGHO ,QWHJUDWLRQ� D SURPLQHQW 00� ´ZDV SXEOLVKHG
LQ ���� DQG FRPELQHG FRQFHSWV IURP VRIWZDUH GHYHORSPHQW� V\VWHPV HQJLQHHULQJ� DQG SURGXFW
GHYHORSPHQW�´ >��@� 7KH DSSOLFDELOLW\ RI 00V WR WKH 6& FRQFHSW LV LQYHVWLJDWHG WR GHWHUPLQH WKH
SRWHQWLDO IRU XVLQJ 00V IRU 86 DVVHVVPHQWV LQ WKH QH[W VHFWLRQV�

��� 6PDUW &LW\ 0DWXULW\ 0RGHOV

$ EULHI VHFRQG V\VWHPDWLF OLWHUDWXUH UHYLHZ ZDV FRQGXFWHG WR LGHQWLI\ DQG FRPSDUH H[LVWLQJ
KROLVWLF 6&00V� ,W LV EULHI DV QRW PXFK UHVHDUFK KDV EHHQ GRQH RQ XVLQJ 00V WR DVVHVV 6&V
DV LV HYLGHQW IURP WKH UHVHDUFK IRXQG E\ WKLV UHYLHZ� 5HOHYDQW UHVHDUFK RI 6&00V IRXQG WZR

��
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UHYLHZV >��� ��@ DQG IRXU ´KROLVWLF´ 6&00V �RU GHWHUPLQHG WR EH KROLVWLF E\ WKH UHYLHZV� VKRZQ
LQ 7DEOH ���� 7KHUHIRUH� 6&00V WKDW ZHUH GHHPHG QRQ�KROLVWLF �L�H� WKH ,&7 DQG %ORFNFKDLQ
IRFXVVHG 6&00 GLVFXVVHG LQ >��@ RU WKH WUDQVSRUWDWLRQ HPSKDVL]LQJ 6&00 IURP >��@� ZHUH QRW
LQFOXGHG�

6RXUFH 0DWXULW\ 0RGHO
>�@ %UD]LOLDQ 6PDUW &LW\ 0DWXULW\ 0RGHO �%U�6&00� ∗
>��@ 6XVWDLQDELOLW\ 2XWORRN 6PDUW &LW\ 0DWXULW\ 0RGHO �62�6&00� ∗
>��@ *XDUGD 6PDUW &LW\ 0RGHO �*6&0�
>��@ ,'& *RYHUQPHQW ,QVLJKWV 6PDUW &LW\ 0DWXULW\ 0RGHO �,'&�6&00� ∗

7DEOH ���� +ROLVWLF 6PDUW &LW\ 0DWXULW\ 0RGHOV

∗ � LQGLFDWHV WKDW 7RUULQDK UHYLHZ GHWHUPLQHG WKH 00 ZDV KROLVWLF�
7KH LGHQWLILHG 6&00V DUH HDFK GHVFULEHG DQG DQDO\]HG LQ WKHLU RZQ VXEVHFWLRQV�

����� %U�6&00

,Q >�@� $IRQVR HW� DO� GHYHORSHG WKH %U�6&00 WR ´PHDVXUH KRZ VPDUW D FLW\ FDQ EH� DQG SUR�
SRVH PHFKDQLVPV WR DVVLVW LQ LPSURYLQJ VRFLDO DQG HFRQRPLF SROLFLHV´ >��@� 7KLV PHDVXUHV WHQ
FRPSRQHQWV RI FLWLHV UHJDUGLQJ WKHLU VRFLDO FRQGLWLRQV DQG LQIUDVWUXFWXUH� 7KHVH FRPSRQHQWV
DUH PHDQW WR FRYHU WKH DUHDV RI FLWLHV WKDW DUH UHOHYDQW WR WKH 6& FRQFHSW� 7KH FRPSRQHQWV DUH
HDFK PHDVXUHG XVLQJ LQGLFDWRUV� 7DEOH ��� VKRZV WKH FLW\ FRPSRQHQW ZLWK LWV ´%DVLF´ LQGLFDWRU�
$IRQVR HW DO� >�@ GHVFULEH WKHVH EDVLF LQGLFDWRUV DQG QRWH WKDW HDFK EDVLF LQGLFDWRU LV DVVRFLDWHG
ZLWK WZR VHFRQGDU\ LQGLFDWRUV� EXW GR QRW GHWDLO WKRVH VHFRQGDU\ LQGLFDWRUV IXUWKHU�

&LW\ &RPSRQHQW %DVLF ,QGLFDWRU
:DWHU 3LSHG ZDWHU

(GXFDWLRQ +',±(GXFDWLRQ∗
(QHUJ\ $FFHVV WR HQHUJ\

*RYHUQDQFH +',�(PSOR\PHQW∗
+RXVLQJ 3ULYDWH UHVLGHQFH

(QYLURQPHQW *DUEDJH FROOHFWHG
+HDOWK +', ± +HDOWK∗
6HFXULW\ +RPLFLGHV�����

7HFKQRORJ\ &RPSXWHUV�KRPH
7UDQVSRUW 0DVV WUDQVSRUW

7DEOH ���� $VSHFWV DQG ,QGLFDWRUV 0HDVXUHG E\ WKH %U�6&00

∗ +',  +XPDQ 'HYHORSPHQW ,QGH[
7KH PDWXULW\ OHYHOV RI WKH %U�6&00 DUH VHSDUDWHG LQWR ILYH FDWHJRULHV �RU 60$57 /HYHOV��

ZKLFK HDFK DGGUHVV D TXHVWLRQ IRU HDFK FLW\ FRPSRQHQW >�@�

� /HYHO 6 �6LPSOLILHG�� ´'RHV WKH FLW\ UHDFK WKUHVKROG VFRUHV IRU VR�FDOOHG EDVLF LQGLFDWRUV"´

� /HYHO 0 �0DQDJHG�� ´'RHV WKH FLW\ KDYH JRDOV DQG SUDFWLFHV WKDW SRLQW WR DQ RSWLPL]HG
PDQDJHPHQW RI UHVRXUFHV"´

� /HYHO $ �$SSOLHG�� ´'RHV WKH FLW\ XVH D PDWXULW\ PRGHO WR HVWDEOLVK SXEOLF SROLFLHV"´

� /HYHO 5 �0HDVXUHG�� ´'RHV WKH FLW\ HVWDEOLVK VWUDWHJLF LQGLFDWRUV DQG KDV PHDVXUHPHQW
SUDFWLFHV DQG SHUIRUPDQFH LPSURYHPHQW"´

��
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� /HYHO 7 �7XUQHG�� ´'RHV WKH FLW\ UHDFK GHVLUHG QRWHV LQ WKH DUHDV SODQQHG LQ WKH SUHYLRXV
OHYHO"

/HYHOV $� 5� DQG 7 DUH QRW GHVFULEHG IXUWKHU� 6R ZKDW WKHVH TXHVWLRQV LPSO\� LV QRW FOHDU�
7KH 86 PDWXULW\ RI D FLW\ LV HYDOXDWHG EDVHG RQ WKH ´6PDUW /HYHO´ EHLQJ DQDO\]HG� )RU /HYHO

6� WKH EDVLF DQG VHFRQGDU\ LQGLFDWRUV IRU HDFK FLW\ FRPSRQHQW DUH PHDVXUHG� %DVHG RQ WKH YDO�
XHV IURP WKRVH LQGLFDWRUV �DQG ZKHWKHU WKH\ UHDFK FHUWDLQ GHVLUHG WKUHVKROGV� WKH FLW\ LV SODFHG
ZLWKLQ D PDWXULW\ OHYHO IURP � WR �� )RU /HYHO 0� WKH 6&00 REVHUYHV ORFDO ODZV DQG WKH VW\OH RI
JRYHUQLQJ WR YHULI\ JRRG PDQDJHPHQW SUDFWLFHV IRU HDFK FLW\� ,Q DGGLWLRQ WR /HYHO 6 DQG 0� WKH
/HYHOV $� 5� DQG 7 FDQ EH DVVHVVHG LQGHSHQGHQWO\ >�@� 7KH 60$57 /HYHOV DUH QRW LQFUHPHQWDO
DV VWDWHG LQ >�@� ´WKH PXQLFLSDOLW\ FDQ FKRRVH WR HYROYH LQ GRPDLQV ZKLFK KDYH JUHDWHU FDSDFLW\�
UHVRXUFHV DQG VWUDWHJLF LQWHUHVWV�´ $Q H[DPSOH RI WKLV LV VKRZQ LQ )LJ� ��� �VKRZQ ILJXUH ��
ZKHUH WKH 86 RI D FLW\ LV EHLQJ DVVHVVHG RQ /HYHO 6 >�@� $V HDFK FLW\ FRPSRQHQW¶V �RU IRFXV
DUHD� PDWXULW\ LV DVVHVVHG� WKLV PRGHO IDOOV LQ WKH FDWHJRU\ RI D &RQWLQXRXV IL[HG�OHYHO 00�

)LJXUH ���� %U�6&00 $VVHVVPHQW ([DPSOH

7KH %U�6&00ZDV GHYHORSHG DQG RSHUDWLRQDOL]HG IRU %UD]LO H[SOLFLWO\� 7RUULQD DQG 0DFKDGR
>��@ JLYH WZR LPSOLFLW UHDVRQV ZK\� 7KH ILUVW UHDVRQ LV WKDW LWV EDVLF LQGLFDWRUV GHQRWH JHQHULF
LQGLFDWRU WRSLFV� EXW WKH\ VSHFLI\ LQGLFDWRUV WKDW DUH SXEOLFO\ DYDLODEOH LQ %UD]LO DQG WKDW DUH
FROOHFWHG E\ %UD]LOLDQ FLWLHV RQO\� )RU H[DPSOH� LQ >�@ IRU WKH EDVLF LQGLFDWRUV DVVRFLDWHG ZLWK
WKH (GXFDWLRQ FLW\ FRPSRQHQW �IURP 7DEOH ����� WKH %U�6&00 XVHV WKH +',�(GXFDWLRQ� 7KLV
LQGLFDWRU LV EDVHG RQ PHDVXUHV GHVLJQHG DQG SXEOLVKHG E\ WKH 0LQLVWU\ RI (GXFDWLRQ RI %UD]LO
>�@� 7KH VHFRQG LV WKDW $IRQVR HW� DO� H[SOLFLWO\ LGHQWLI\ UHOHYDQW WRSLFV DQG LVVXHV IDFLQJ %UD]LOLDQ
FLWLHV ZKHQ GLVFXVVLQJ HDFK FLW\ FRPSRQHQW�

7KLV PRGHO ZRXOG QRW DSSO\ WR RWKHU DUHDV RI WKH ZRUOG DV LW ZDV VSHFLILFDOO\ GHVLJQHG WR
DSSO\ WR WKH UHDOLW\ RI %UD]LOLDQ FLWLHV� $OORZLQJ WKHP WR PHDVXUH KRZ VPDUW WKH\ DUH� FRPSDUH
WKHPVHOYHV DJDLQVW HDFK RWKHU� DQG SURYLGH ´PHFKDQLVPV WKDW DVVLVW PDQDJHUV WR LPSURYH
VRFLDO DQG HFRQRPLF SROLFLHV´ RI WKHLU FLW\ >�@� 7KLV 00 LV YHU\ UHOHYDQW DV UHVHDUFKHUV RQ WKH
LQHTXDOLW\ EHWZHHQ FLWLHV LQ %UD]LO� VWXG\ WKH 6& FRQFHSW DV D SRWHQWLDO VROXWLRQ WR DGGUHVV WKHVH
GLIIHUHQFHV >�� ��� ��@�

��
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����� 62�6&00

,Q RUGHU WR DGGUHVV WKH LVVXHV WKH DFFHOHUDWHG SDFH RI XUEDQL]DWLRQ KDV FUHDWHG LQ FLWLHV� WKH
,QGLDQ *RYHUQPHQW KDV GHFLGHG WR WUDQVLWLRQ LWV FLWLHV WR VPDUW FLWLHV� $V SDUW RI WKDW HIIRUW� LQ
>��@� WKH RUJDQL]DWLRQ 6XVWDLQDELOLW\ 2XWORRN GHWDLOV D 6&00 GHVLJQHG IRU FLWLHV LQ ,QGLD� WKH 62�
6&00� 7KH 62�6&00 HPSKDVL]HV WKDW LW LV EDVHG RQ WKH 6& FRQFHSW DQG ORRNV WR DGGUHVV
PDQ\ GRPDLQV RI WKH FLW\ LW LV XVHG IRU� ,W JDXJHV WKH SUHSDUHGQHVV RI FLWLHV DJDLQVW D VHW RI
PHDVXUHV UHOHYDQW WR KRZ VPDUW WKH\ DUH >��@� ,W LV FRQFHUQHG ZLWK WKH EDVLF LQIUDVWUXFWXUH DQG
XUEDQ UHVLOLHQFH RI WKRVH FLWLHV� 7KLV 6&00 DOVR XVHV LQGLFDWRUV �WKH\ XVH WKH DEEUHYLDWLRQ .3,
IRU NH\ SHUIRUPDQFH LQGLFDWRUV� WR DVVHVV WKH FLW\� 7KH PRGHO KDV IRXU PDWXULW\ OHYHOV �DV VKRZQ
LQ )LJ� ����� 7KHVH IRXU PDWXULW\ OHYHOV FDSWXUH WKH SKDVHV WKDW D FLW\ JRHV WKURXJK XQWLO LW KDV
UHDFKHG D KLJK OHYHO RI XUEDQ UHVLOLHQFH�

)LJXUH ���� 0DWXULW\ /HYHOV RI WKH 62�6&00

7KH 62�6&00 LV VXPPDUL]HG LQ )LJ� ���� ,W FRYHUV WHQ GRPDLQV RI WKH FLWLHV� $V FDQ EH
VHHQ LQ )LJ� ��� IRU HDFK PDWXULW\ OHYHO� ´.H\ 5HVRXUFHV´ KDYH EHHQ LGHQWLILHG IRU HDFK GRPDLQ
>��@�

��
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)LJXUH ���� 62�6&00 6XPPDU\

7KH LQGLFDWRUV IRU 62�6&00 FRPH IURP HLWKHU RI WZR VRXUFHV� DQ ,QWHUQDWLRQDO 6WDQGDUG
2UJDQLVDWLRQ �,62� VWDQGDUG ����� IRU 6XVWDLQDEOH 'HYHORSPHQW IRU &RPPXQLWLHV� ,QGLFDWRUV
IRU &LW\ 6HUYLFHV 	 4XDOLW\ RI /LIH IURP ���� >��@ DQG *RYHUQPHQW RI ,QGLD¶V 6PDUW &LWLHV &RQ�
FHSW 1RWH >��@� 7KLV 6& FRQFHSW QRWH SURYLGHV ,QGLDQ FLWLHV ZLWK D OLVW RI EHQFKPDUN LQGLFDWRUV
WKDW KDYH EHHQ GHILQHG E\ WKHLU QDWLRQDO JRYHUQPHQW�

7KH 62�6&00 LV KROLVWLF DV LW LV GHVLJQHG WR FRYHU WKH UHOHYDQW GRPDLQV RI WKH 6& IUDPHZRUN
RI ,QGLD >��@� $OWKRXJK� WKH 62�6&00 GHILQHV IRXU PDWXULW\ OHYHOV DV VKRZQ LQ )LJ� ��� DQG )LJ�
���� >��@ QRWHV WKDW LQGLFDWRUV IURP WKH WZR VRXUFHV GR QRW DOORZ IRU FLWLHV¶ 86 WR EH PHDVXUHG
LQ IXOO WKH KLJKHU WKH PDWXULW\ OHYHO JHWV� +RZHYHU� WKH IRXU OHYHOV DUH DOO GHILQHG DQG GHWDLOHG
�VHH )LJ� ���� DQG WKXV� WKH 62�6&00 LV D 6WDJHG IL[HG�OHYHO 00�

$V VWDWHG H[SOLFLWO\ LQ >��@� WKH 62�6&00 ZDV QRW GHVLJQHG WR DSSO\ WR RWKHU FLWLHV RXWVLGH
,QGLD� 7KH RUJDQLVDWLRQ 6XVWDLQDELOLW\ 2XWORRN >��@ GHWDLOV WKH LVVXHV IDFLQJ ,QGLDQ FLWLHV DQG
GLVFXVVHV WKH IXQGLQJ RI 6& LQLWLDWLYHV LQ ,QGLD� $OVR� 62�6&00 DQDO\]HV WKH LQGLFDWRUV LQ WKH
6PDUW &LW\ &RQFHSW 1RWH IURP WKH JRYHUQPHQW RI ,QGLD DQG FRPSDUHV WKHP ZLWK WKH LQGLFDWRUV
IRXQG LQ ,62 VWDQGDUG ����� >��� ��@� 7KH SXUSRVH RI WKH 62�6&00 LV WR VXSSRUW WKH GHFLVLRQ
PDNLQJ RI ,QGLDQ FLWLHV¶ GHYHORSPHQW WR VPDUWHU FLWLHV LQ SDUWLFXODU E\ HQKDQFLQJ LQIUDVWUXFWXUH

��
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DQG XVLQJ ,&7 WR VROYH XUEDQ SUREOHPV� 7KXV� WKH 62�6&00 LV PDLQO\ GHVFULSWLYH LQ XVH�
DOWKRXJK LW RIIHUV VRPH SUHVFULSWLYH XVH� ,QGLDQ FLWLHV FDQ PDNH GHFLVLRQV RQ WKHLU GHYHORSPHQW
WRZDUGV LPSURYLQJ WKHLU LQIUDVWUXFWXUH DQG XUEDQ UHVLOLHQFH� XVLQJ WKH UHVXOWV IURP WKH 62�6&00
>��@�

����� *6&0

7KH *6&0 �ZKRVH IUDPHZRUN LV GLVSOD\HG LQ )LJ� ���� LV WKH PRVW UHFHQWO\ SURGXFHG 6&00
LGHQWLILHG LQ WKLV VHDUFK� ,W LV D PDWXULW\ PRGHO WKDW VHUYHV DV D JXLGH WR GHYHORSLQJ VPDUW FLWLHV
LQ ,QGRQHVLD >��@� ,WV REMHFWLYHV FDQ EH VXPPDUL]HG DV GHILQLQJ DQG DVVHVVLQJ WKH H[LVWLQJ
FRQGLWLRQ RI WKH LPSOHPHQWDWLRQ RI WKH 6& FRQFHSW LQ D FLW\� 7KH *6&0 FDQ EH XVHG DV D
URDGPDS DQG SURYLGH UHFRPPHQGDWLRQV IRU 6& GHYHORSPHQW LQ WKH IXWXUH >��@�

)LJXUH ���� 7KH *6&0 )UDPHZRUN

,W IRFXVHV RQ VL[ DUHDV �DV VKRZQ LQ )LJ� ����� EXW VSHFLILFDOO\ DVVHVVHV WKH FLW\¶V VPDUW
HQYLURQPHQW� HFRQRP\� DQG VRFLHW\ E\ PHDVXULQJ ��� LQGLFDWRUV� 7KH LQGLFDWRU UHVXOWV RI D FLW\
DUH WKHQ DJJUHJDWHG LQWR D 6& PDWXULW\ VFRUH� ZKLFK LV OLQNHG WR WKH ILYH PDWXULW\ OHYHOV �VKRZQ
LQ )LJ� �����

��
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)LJXUH ���� 7KH *6&0 0DWXULW\ /HYHOV

7KH PHDVXUHPHQWV RI WKH LQGLFDWRUV LQGLFDWH ZKHWKHU WKH FLW\ LV PDWXUH LQ WHUPV RI LWV HFR�
QRPLF JURZWK� VRFLDO GHYHORSPHQW� DQG HQYLURQPHQW� 7KH PDWXULW\ OHYHOV UHODWH ZLWK WKH LQ�
FUHDVHV LQ WKHVH GLPHQVLRQV >��@� $ FLW\ LQ WKH ORZHVW OHYHO ´$G +RF´ LQGLFDWHV WKH FLW\ KDV
D ´ORZ HFRQRPLF OHYHO� XQFRPIRUWDEOH HQYLURQPHQW� PLQLPXP ,&7� JRYHUQDQFH� DQG KXPDQ UH�
VRXUFH VXSSRUW�´ :KLOH EHLQJ LQ WKH ´6PDUW´ PDWXULW\ OHYHO PHDQV WKH FLW\ KDV D ´9HU\ FRPIRUWDEOH
HQYLURQPHQW DQG ,&7�EDVHG VHUYLFHV DUH XELTXLWRXV´� 7KH WKUHH OHYHOV LQ EHWZHHQ IHDWXUH WKH
VHTXHQWLDO LPSURYHPHQWV RI WKH FLW\ FRQFHUQLQJ WKHVH GLPHQVLRQV� $V WKHUH DUH ILYH JHQHUDO
PDWXULW\ OHYHOV� WKH *600 LV D 6WDJHG IL[HG�OHYHO 00�

)LUPDQV\DK HW DO� >��@ GHILQHG WKH VL[ FRQVWUXFWV RI WKH *6&0 �VHH )LJ� ���� 7R DVVHVV WKH
86 RI ,QGRQHVLDQ FLWLHV KROLVWLFDOO\� 7KH *6&0 LV PDLQO\ PHDQW WR EH XVHG IRU GHVFULSWLYH SXU�
SRVHV DV ,QGRQHVLDQ FLWLHV¶ 86 FDQ EH DVVHVVHG� ,W FDQ DOVR EH XVHG IRU SUHVFULSWLYH SXUSRVHV
DV LW SURYLGHV PRUH LQIRUPDWLRQ RQ 6& GHYHORSPHQW WR LPSURYH GHFLVLRQ�PDNLQJ >��@�

8QIRUWXQDWHO\� D FRPSOHWH YHUVLRQ RI WKH *6&0 LWVHOI LV QRW DYDLODEOH RQOLQH DW WKH WLPH RI
ZULWLQJ� )LUPDQV\DK HW DO� >��@ SURYLGH OLPLWHG GHWDLOV RI WKH *6&0� ZLWKRXW GHWDLOLQJ WKH LQGLFD�
WRUV XVHG� DQG DSSOLHV WKH PRGHO WR WHQ ,QGRQHVLDQ FLWLHV� :KDW LV FOHDU LV WKDW ZKLOH WKH *6&0
LV KROLVWLF DQG RSHUDWLRQDOL]HG� LW ZDV GHYHORSHG WR DSSO\ WR ,QGRQHVLDQ FLWLHV� ,W ZLOO SUREDEO\
UHTXLUH LQWHQVH PRGLILFDWLRQV LI LW LV WR EH DSSOLHG HOVHZKHUH LQ WKH ZRUOG�

����� ,'&�6&00

7KH ,'&�6&00 >��@ LV GLIIHUHQW IURP WKH RWKHU 6&00V GHVFULEHG LQ WKLV UHSRUW� ,W LV D 6&00
FUHDWHG IRU D FLW\¶V JRYHUQPHQW E\ D UHVHDUFKHU� &ODUNH� IURP WKH RUJDQL]DWLRQ ,'& *RYHUQPHQW
,QVLJKWV� ZKLFK LV FRQFHUQHG ZLWK WKH FLW\¶V JRYHUQDQFH SURFHVVHV DQG WKHLU LPSURYHPHQW� 7KH
PRGHO SURYLGHV D SODQQLQJ WRRO IRU ERWK DVVHVVLQJ WKH FLW\¶V FXUUHQW VLWXDWLRQ DQG GHWHUPLQLQJ
KRZ LW FDQ DQG VKRXOG DGRSW 6& GHYHORSPHQW SUDFWLFHV LQ WKH IXWXUH >��@� ,W LV D VWDJHG IL[HG�
OHYHO 00 ZKLFK SODFHV FLWLHV LQ ILYH PDWXULW\ OHYHOV �VKRZQ LQ 7DEOH ����� ZKLFK DUH QDPHG ZLWK
VWDQGDUG PDWXULW\ OHYHO WLWOHV� 7KH ,'&�6&00 SURSRVHV ZKDW GRPDLQV VKRXOG EH PHDVXUHG WR
GHWHUPLQH ZKDW PDWXULW\ VWDJH WKH FLW\ KDV UHDFKHG >��@�

��
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0DWXULW\ /HYHO 'HVFULSWLRQ
$G +RF ´7KLV VWDJH LV WKH WUDGLWLRQDO JRYHUQPHQW PRGXV RSHUDQGL ZLWK DG KRF SURMHFWV�

GHSDUWPHQW�EDVHG SODQQLQJ� DQG GLVFUHWH VPDUW SURMHFWV�´
2SSRUWXQLVWLF ´2SSRUWXQLVWLF SURMHFW GHSOR\PHQWV UHVXOW LQ SURDFWLYH FROODERUDWLRQ ZLWKLQ DQG EH�

WZHHQ GHSDUWPHQWV� .H\ VWDNHKROGHUV VWDUW WR DOLJQ DURXQG GHYHORSLQJ VWUDWHJ\�
FRPPRQ ODQJXDJH LV GHYHORSHG� DQG EDUULHUV WR DGRSWLRQ DUH LGHQWLILHG�´

5HSHDWDEOH ´,Q WKLV VWDJH� UHFXUULQJ SURMHFWV� HYHQWV� DQG SURFHVVHV DUH LGHQWLILHG IRU LQWHJUD�
WLRQ� )RUPDO FRPPLWWHHV GRFXPHQW GHILQHG VWUDWHJLHV� SURFHVVHV� DQG WHFKQRORJ\
LQYHVWPHQW QHHGV ZLWK VWDNHKROGHU EX\�LQ� 6XVWDLQDEOH IXQGLQJ PRGHOV DQG JRYHU�
QDQFH LVVXHV EHFRPH D IRFXV�´

0DQDJHG ´)RUPDO V\VWHPV IRU ZRUN�GDWD IORZV DQG OHYHUDJLQJ WHFKQRORJ\ DVVHWV DUH LQ SODFH
DQG VWDQGDUGV HPHUJH� 3HUIRUPDQFH PDQDJHPHQW EDVHG RQ RXWFRPHV VKLIW FXO�
WXUH� EXGJHWV� ,7 LQYHVWPHQW� DQG JRYHUQDQFH VWUXFWXUH WR D EURDGHU FLW\ FRQWH[W�´

2SWLPL]HG ´$ VXVWDLQDEOH FLW\ ZLGH SODWIRUP LV LQ SODFH� $JLOH VWUDWHJ\� ,7� DQG JRYHUQDQFH DO�
ORZ IRU DXWRQRP\ ZLWKLQ DQ LQWHJUDWHG V\VWHP RI V\VWHPV DQG FRQWLQXRXV LPSURYH�
PHQWV� 6XSHULRU RXWFRPHV GHOLYHU GLIIHUHQWLDWLRQ�´

7DEOH ���� 0DWXULW\ /HYHOV 'HVFULSWLRQ IURP WKH ,'&�6&00

$V WKH PDWXULW\ OHYHOV LQ 7DEOH ��� VKRZ� WKH ,'&�6&00 LV SULQFLSDOO\ FRQFHUQHG ZLWK GHYHO�
RSPHQW SURFHVVHV DQG WKH PDQDJHPHQW RI FLWLHV �HVSHFLDOO\ LQ WHUPV RI WHFKQRORJ\�� ,W LGHQWLILHV
ILYH GRPDLQV QDPHO\� 6WUDWHJ\� &XOWXUH� 3URFHVV� 7HFKQRORJ\� DQG 'DWD� ZKLFK HYDOXDWH WKH 6&
GHYHORSPHQW SURFHVVHV RI D FLW\ DQG FDQ EH XVHG WR SODQ KRZ WR LPSURYH WKRVH SURFHVVHV LQ
WKH IXWXUH� )RU HDFK RI WKH ILYH GRPDLQV� WKH\ GHVFULEH WKH VWDWXV DW HDFK PDWXULW\ OHYHO DQG
SRWHQWLDO DSSURDFKHV WR GHYHORSLQJ WKDW GRPDLQ DFFRUGLQJ WR WKH OHYHO GHVFULSWLRQV >��@� 7KXV�
WKH ,'&�6&00 RIIHUV ERWK WKH GHVFULSWLYH DQG VRPH SUHVFULSWLYH SXUSRVHV RI XVH�

&ODUNH >��@ SURSRVHV XVLQJ .3,V WR DVVHVV WKH VXFFHVV RI HDFK VWDJH� +RZHYHU� LW LV LP�
SRUWDQW WR QRWH WKDW WKH ,'&�6&00 LV QRW RSHUDWLRQDOL]HG DQG GRHV QRW GHILQH ZKDW DUHDV RI
WKH ZRUOG LW DSSOLHV WR� 5DWKHU LW KDV EHHQ RSHUDWLRQDOL]HG E\ RWKHU SDUWLHV� OLNH WKH RUJDQL]DWLRQ
8UEDQ 7LGH� LQ >��@� ZKR DGDSWHG DQG RSHUDWLRQDOL]HG WKH PRGHO IRU 6FRWWLVK FLWLHV� ,W ZDV RS�
HUDWLRQDOL]HG E\ FRPELQLQJ WKH ,'&�6&00 ZLWK WKH LQGLFDWRUV IURP %ULWLVK 6WDQGDUGV ,QVWLWXWLRQ
3$6��� SXEOLVKHG LQ ���� >��@� ,W HQDEOHV 6FRWWLVK FLWLHV WR HYDOXDWH WKHLU 6& GHYHORSPHQW
SURFHVV E\ XVLQJ D 6HOI�$VVHVVPHQW 7RRO WR GHWHUPLQH WKHLU ´6PDUW &LW\ 5HDGLQHVV´ �WKH TXDOLW\
RI WKHLU 6& GHYHORSPHQW SURFHVVHV�� 7KLV VKRZV WKDW DOWKRXJK WKH ,'&�6&00 LV PRUH JOREDOO\
DSSOLFDEOH WKDQ RWKHU PRGHOV LW PXVW EH DGDSWHG WR D FRXQWU\ DQG RSHUDWLRQDOL]HG EHIRUH LW FDQ
EH XVHG�

7KH ,'&�6&00 LV RQO\ LQGLUHFWO\ KROLVWLF� ,W LV FRQFHUQHG ZLWK WKH JRYHUQDQFH RI WKH FLW\
DQG LWV 6& GHYHORSPHQW SURFHVVHV DQG QRW WKH FLW\¶V 86 LWVHOI >��� ��@� +RZHYHU� WKLV 6&00
H[SOLFLWO\ GLVFXVVHV KRZ WKH PDWXULW\ DVVHVVPHQWV LPSDFW WKH ILYH GRPDLQV LGHQWLILHG DQG WKH
FLW\¶V RYHUDOO 86 >��@� ,W UHSUHVHQWV DQRWKHU W\SH RI KROLVWLF 6&00� ZKHUH WKH PRGHO DVVHVVHV
WKH PDWXULW\ RI WKH SURFHVVHV WKDW GHYHORS 6&� QRW WKH 86 RI WKH FLW\ LWVHOI� 7KLV UHVHDUFK UHIHUV
WR VXFK KROLVWLF 6&00V DV 8UEDQ 6PDUWQHVV 'HYHORSPHQW 3URFHVV W\SH PRGHOV�

7KH QH[W VHFWLRQ ZLOO FRPSDUH WKHVH IRXU 6&00V WR H[SORUH WKH SRWHQWLDO RI XVLQJ 00V IRU
86 DVVHVVPHQWV�

��� &RPSDULVRQ RI 6PDUW &LW\ 0DWXULW\ 0RGHOV

7KLV VHFWLRQ FRPSDUHV WKH IRXU LGHQWLILHG 6&00V IURP 7DEOH ���� ,Q WKH ILUVW VXEVHFWLRQ� WKH
FRPSDULVRQ LV SUHVHQWHG DQG LQ WKH ILQDO VXEVHFWLRQ� WKH ILQGLQJV RI WKDW FRPSDULVRQ DUH GLV�
FXVVHG� %HIRUH WKH FRPSDULVRQ LV GLVFXVVHG DQ\ IXUWKHU WKRXJK� WKH PHWKRG RI WKDW FRPSDULVRQ
ZLOO EH GHWDLOHG LQ WKH QH[W SDUDJUDSKV�

��
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7KH FRPSDULVRQ XVHV WKH PHWKRG GHVFULEHG E\ WKH UHVHDUFKHUV IURP WKH DUWLFOHV >��� ��@
ZKLFK FKHFNV ZKHWKHU WKH 6&00V IXOILOO WKH '3V XVHG LQ WKLV FRPSDULVRQ� ,W XVHV WKH '3V IURP
7RUULQKD DQG 0DFKDGR >��@� ZKLFK DUH DJJUHJDWHG IURP PXOWLSOH VRXUFHV DQG DUH GHVLJQHG WR
DSSO\ WR 6&00V� 7KHVH '3V UHSUHVHQW UHTXLUHPHQWV D 6&00PXVW VDWLVI\ LI LW LV WR EH HIIHFWLYH
IRU LWV SXUSRVH�V� RI XVH DQG WKXV D KLJK�TXDOLW\ PDWXULW\ PRGHO�

7KH 6&00 FRPSDULVRQ RI 7RUULQKD DQG 0DFKDGR >��@ GLYLGHV LWV '3V LQWR WKH VDPH WKUHH
FDWHJRULHV �LGHQWLILHG LQ )LJ� ����� 7KH %DVLF '3V DUH VKRZQ LQ 7DEOH ���� 7DEOH ��� GLVSOD\V WKH
'HVFULSWLYH '3V� )LQDOO\� WKH 3UHVFULSWLYH '3V DUH SUHVHQWHG LQ 7DEOH ���� 7KH 00 '3V VHUYH
DV WKH LWHPV RQ D ´FKHFNOLVW´ >��@� DSSOLHG RQ 00V WR HQVXUH WKHLU TXDOLW\�

'3 1DPH 'HVFULSWLRQ
����� $SSOLFDWLRQ 'RPDLQ ´'HILQHV WKH VSHFLILFLW\ RI WKH PRGHO DQG GLVWLQJXLVKHV LW

IURP RWKHU PRGHOV´
����� 3UH�UHTXLVLWHV RI $SSOLFDELOLW\ ´&RQGLWLRQV IRU DSSOLFDELOLW\ DQG WKH LQWHQGHG EHQHILWV

IURP XVLQJ LW´
����� 3XUSRVH RI 8VH ´7KH RXWFRPH RI WKH PDWXULW\ DVVHVVPHQW� ZKHWKHU LW LV

FRPSDULVRQ� GHVFULSWLRQ� SUHVFULSWLRQ´
����� 7DUJHW *URXSV ´7KH UHTXLUHPHQWV RI WKH LQWHQGHG DXGLHQFH� ZKR QHHGV

WKH PRGHO� ZK\ LWV DSSOLFDWLRQ� KRZ WR EH DSSOLHG´
����� 'LIIHUHQWLDWLRQ )DFWRUV IURP

6LPLODU 00
´8QGHUVWDQG WKH QHHGV IRU D QHZ PRGHO� VXSSRUW WKH GH�
YHORSPHQW RI D QHZ PRGHO RU LPSURYLQJ DQ H[LVWLQJ RQH´

����� 9DOLGDWLRQ RI WKH 0RGHO ´6XSSRUW DSSURSULDWH PRGHO GHYHORSPHQW E\ XQGHU�
VWDQGLQJ GRPDLQ WKURXJK OLWHUDWXUH UHYLHZ DQG YDOLGDWLRQ
WKURXJK H[SHUWV LQWHUYLHZV RU FDVH VWXGLHV´

����� 'HVFULSWLRQ RI WKH 0DWXULW\
DQG LWV 'LPHQVLRQV

´&OHDU DQG FRQFLVH LGHQWLILFDWLRQ RI WKH OHYHOV DQG WKH
PRGHO GLPHQVLRQV´

����� 'HILQLWLRQ RI 0DWXULW\ /HYHOV ´'HVFULSWLRQV RI WKH FKDUDFWHULVWLFV RI HDFK OHYHO´
����� 'HILQLWLRQ RI 0DWXULW\ 3DWKV ´'HILQH WKH SDWKV EHWZHHQ WKH VWDJHV DQG WKH GHVFULSWLRQ

DFWLYLWLHV WR EH SHUIRUPHG DW HDFK OHYHO´
����� 0RGHO 'RFXPHQWDWLRQ ´7KH GHVLJQ SURFHVV VKRXOG EH GRFXPHQWHG� ZKLFK

PHWKRGV ZHUH DSSOLHG´

7DEOH ���� %DVLF 'HVLJQ 3ULQFLSOHV

'3 1DPH 'HVFULSWLRQ
����� 9HULILDEOH $VVHVVPHQW

&ULWHULD IRU HDFK 0DWXULW\
/HYHO

´7KH XVHG FULWHULD VKRXOG EH YHULILDEOH� VR WKH PDWXULW\ DVVHVV�
PHQW FDQ EH FRPSDUHG DQG UHSOLFDWHG´

����� 3URFHGXUH 0RGHO ´7R VXSSRUW XVHU JXLGDQFH RQ KRZ WR FRQGXFW WKH PDWXULW\
DVVHVVPHQW´

����� $GYLFH RQ WKH $SSOLFDWLRQ
RI $VVHVVPHQW &ULWHULD

´7R VXSSRUW WKH XQGHUVWDQGLQJ RI ZKDW QHHGV WR EH PHDVXUHG�
DV ZHOO DV KRZ LW FDQ EH PHDVXUHG´

����� *XLGDQFH RQ $GDSWDWLRQ
DQG &RQILJXUDWLRQ RI WKH
&ULWHULD

´0DWXULW\ 0RGHOV VKRXOG EH DEOH WR EH WDLORUHG WR SDUWLFX�
ODU HQYLURQPHQWV� DFFRPPRGDWH FKDQJHV WR PHHW SDUWLFXODU
QHHGV� DVVHVVPHQW FULWHULD VKRXOG DOVR EH FRQILJXUHG WR VSH�
FLILF FKDUDFWHULVWLFV´

����� 9HULILDELOLW\ RI WKH PRGHO ´$ PRGHO QHHGV WR EH WHVWHG WR YHULI\ PHDVXUHPHQW YDOLGLW\�
HQVXUH WKH UHVXOWV DUH DFFXUDWH DQG WKDW LW ILWV LWV REMHFWLYHV�
WR VXSSRUW LPSURYHPHQWV LI QHHGHG´

7DEOH ���� 'HVFULSWLYH 'HVLJQ 3ULQFLSOHV

��
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'3 1DPH 'HVFULSWLRQ
����� ,PSURYHPHQW PHDVXUHV IRU

HDFK PDWXULW\ OHYHO
´5HFRPPHQGDWLRQ RI DFWLRQV WKDW OHDG WR DQ LPSURYHPHQW
IURP WKH ´DV�LV´ VLWXDWLRQ� WR D KLJKHU PDWXULW\ OHYHO´

����� 3ULRULWL]DWLRQ RI DFWLRQV ´$ PRGHO FRQWDLQLQJ SURFHVV RU GLPHQVLRQ SULRULWL]DWLRQ LV
DEOH WR VXSSRUW UHDFKLQJ WKH GHILQHG JRDOV´

����� 3URFHGXUH PRGHO ´6LPLODU WR '3 ����� D XVHU VKRXOG EH JXLGHG GXULQJ WKH
LPSURYHPHQW SURFHVV´

����� $GYLFH RQ WKH $SSOLFDWLRQ RI $V�
VHVVPHQW &ULWHULD

´7KH VDPH UHDVRQLQJ IURP D PRGHO ILW IRU D GHVFULSWLYH XVH�
FDQ EH DSSOLHG WR D SUHVFULSWLYH XVH´

����� *XLGDQFH RQ $GDSWDWLRQ DQG
&RQILJXUDWLRQ RI WKH &ULWHULD

´7KH VDPH UHDVRQLQJ IURP D PRGHO ILW IRU D GHVFULSWLYH XVH�
FDQ EH DSSOLHG WR D SUHVFULSWLYH XVH´

����� 9HULILDELOLW\ RI WKH PRGHO ´$ SUHVFULSWLYH PRGHO VKRXOG EH YHULILDEOH WR HQVXUH WKH
SUHVFULSWLRQV DUH DEOH WR LPSURYH WKH PDWXULW\ OHYHO� 7KLV
LV DOVR YDOLG IURP WKH VWDQGSRLQW RI WKH PRGHO YDOLGLW\ LQ
GRPDLQ� DV ZHOO DV LWV UHOHYDQFH´

7DEOH ���� 3UHVFULSWLYH 'HVLJQ 3ULQFLSOHV

����� 7KH &RPSDULVRQ

7KH WDEOHV LQ WKLV VXEVHFWLRQ VKRZ ZKDW 00'3V WKH IRXU 6&00V �IURP 7DEOH ���� VDWLVI\� 7DEOH
��� FRQFHUQV WKH %DVLF 00 '3V� 7DEOH ��� VKRZV ZKHWKHU WKH 6&00V FRQWDLQ WKH 'HVFULSWLYH
DQG 3UHVFULSWLYH '3V� 7KH V\PERO ; LV XVHG LQ WKH WDEOHV EHORZ WR GLVSOD\ ZKHQ D 6&00 DELGHV
E\ WKH '3 RI WKH FROXPQ� $V ZDV VKRZQ LQ 7DEOH ���� VHYHUDO RI WKHVH 6&00V ZHUH SUHYLRXVO\
FRPSDUHG E\ 7RUULQKD DQG 0DFKDGR >��@� EXW WKLV UHVHDUFK GHYLDWHV IRU RQH RI WKH PRGHOV�

��� ��� ���
� � � � � � � � � �

%U�6&00 ; ; ; ; ; ; ∗ ∗ ∗
62�6&00 ; ; ; ; ; ;
*6&0 ; ; ; ; ; ;
,'&�6&00 ; ; ; ; ; ;

7DEOH ���� &RPSDULVRQ 5HVXOWV %DVHG RQ WKH %DVLF 'HVLJQ 3ULQFLSOHV

��� ��� ��� ���
� � � � � � � � � � �

%U�6&00 ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗
62�6&00 ; ; ;
*6&0 ∗ ∗ ∗ ;
,'&�6&00 ; ; ;

7DEOH ���� &RPSDULVRQ 5HVXOWV %DVHG RQ WKH 'HVFULSWLYH DQG 3UHVFULSWLYH 'HVLJQ 3ULQFLSOHV

∗ 7RUULQKD DQG 0DFKDGR >��@ FRQFOXGH WKDW WKH %U�6&00 KDV GHILQHG PDWXULW\ OHYHOV DQG
PRGHO GLPHQVLRQV� EXW WKLV LV QRW WUXH� 7KLV 6&00 KDV ��� JHQHULF PDWXULW\ OHYHOV DQG WKH\ DUH
GLYLGHG LQWR 60$57 /HYHOV �VHH 6HFWLRQ ������� +RZHYHU� WKH UHODWLRQVKLSV EHWZHHQ WKRVH ILYH
FDWHJRULHV DQG WKH PDWXULW\ OHYHOV DUH QRW VWDWHG� DQG RQO\ /HYHOV 6 DQG 0 KDYH EHHQ GHILQHG
>��� �@� 7KH RWKHU /HYHOV �ZKLFK DUH GLPHQVLRQV RI WKH PRGHO� DUH QRW� 7KLV FRPSDULVRQ GLG QRW
ILQG WKH %U�6&00 WR FRPSO\ ZLWK %DVLF '3V ������ ����� DQG ������

∗ ∗ $IRQVR HW DO� >�@ GHVFULEH WKH DVVHVVPHQW RI WKH PDWXULW\ RI WKH �� GRPDLQV RQO\ YDJXHO\�
0HDVXULQJ DQG YDOLGDWLQJ WKH /HYHOV 6 DQG 0 LV H[SOLFLWO\ GHWDLOHG� 7KH PHDVXUHPHQW RI WKH

��



&+$37(5 �� 60$57 &,7,(6 $1' 0$785,7< 02'(/6 -� :� +XLMWV

RWKHU /HYHOV LV QRW GLVFXVVHG� 7KLV FRPSDULVRQ ILQGV WKDW WKH %U�6&00 GRHV QRW VXSSRUW XVHU
JXLGDQFH RQ KRZ WKH PDWXULW\ OHYHOV IRU DOO 60$57 /HYHOV FDQ EH DVVHVVHG DQG� DV D UHVXOW�
GRHV QRW YDOLGDWH WKHP� 7KXV� WKLV FRPSDULVRQ GLG QRW ILQG WKH %U�6&00 WR VDWLVI\ GHVFULSWLYH
'3V ������ ������� ������ DQG ������

∗ ∗ ∗ 6LQFH WKLV UHVHDUFK RQO\ KDV DFFHVV WR D EULHI GHVFULSWLRQ RI WKH *6&0 LQ 6HFWLRQ ������
WKH 00 '3V LW IROORZV FDQQRW EH DVVHVVHG FRPSOHWHO\�

����� $QDO\]LQJ 7KH &RPSDULVRQ )LQGLQJV

7KH UHVXOWV RI WKH FRPSDULVRQ RI WKH 6&00V �LGHQWLILHG LQ 7DEOH ���� DUH GLVFXVVHG LQ WKLV VXE�
VHFWLRQ� 7KH FRPSDULVRQ ILQGLQJV FDQ EH GLYLGHG LQWR WZR JURXSV� WKH VLPLODULWLHV DQG GLIIHU�
HQFHV�

%HVLGHV SURYLGLQJ FLWLHV ZLWK D TXDQWLILDEOH 86 UHODWHG DVVHVVPHQW SURFHVV� WKH 6&00V
KDYH WZR PDLQ VLPLODULWLHV� 7KH ILUVW FRQFHUQV D ODFN RI WUDQVSDUHQF\ LQ HYHU\ 6&00 DV WKH
GHVFULSWLRQV RI WKH PRGHOV DQG WKH ORJLF RI KRZ 86 UHODWHV WR PDWXULW\ OHYHOV LV QRW GHYHORSHG�
7KHUHIRUH� LW ZDV GLIILFXOW WR GHWHUPLQH ZKLFK 00 '3V ZHUH VDWLVILHG� 7KLV WUDQVSDUHQF\ LVVXH
FDQ EH VHHQ LQ 00V WKDW FRYHU RWKHU GRPDLQV DOVR� DV FDQ EH VHHQ LQ +DPDQQ HW DO� >��@�

7KH VHFRQG VLPLODULW\ LV WKDW WKHVH 6&00V GR QRW VDWLVI\ D QXPEHU RI '3V ZKLFK DUH HV�
VHQWLDO WR XVLQJ 6&00V� )RU H[DPSOH� EDVLF '3 ����� ZKLFK GHPDQGV WKDW WKH PRGHO SURYLGHV
H[SOLFLW GHWDLOV RQ WKH SDWKV EHWZHHQ PDWXUDWLRQ OHYHO� EDVLF '3 ����� ZKLFK FRQFHUQV GRFX�
PHQWLQJ WKH PRGHO GHVLJQ SURFHVV� GHVFULSWLYH '3 ������ ZKLFK LV FRQFHUQHG ZLWK WKH 6&00V
H[SOLFLWO\ GHVFULELQJ DSSURDFKHV WR NHHS WKH 6&00V IOH[LEOH� DUH QRW VDWLVILHG E\ DQ\ 6&00V�
7KLV VLPLODULW\ VKRZV WKDW ZKLOH ZHOO�FUDIWHG 00V LQ RWKHU GRPDLQV IXOILOO PRUH '3V� WKH 6&00V
LQ WKLV FRPSDULVRQ GRQ¶W�

7KH ILQGLQJV RI WKH FRPSDULVRQ LGHQWLI\ WZR PDMRU GLIIHUHQFHV� 7KH ILUVW FRQFHUQV WKDW DOO WKH
6&00V XVH GLIIHUHQW FRQVWUXFWV LQ WKHLU WKHRUHWLFDO IUDPHZRUN� )RU H[DPSOH� WKH *6&0 IUDPH�
ZRUN �VKRZQ LQ )LJ� ���� KDV WKH FRQVWUXFWV� 6PDUW (FRQRP\� ,&7� 6PDUW 6RFLHW\� *RYHUQDQFH�
6PDUW (QYLURQPHQW� 3HRSOH� :KLOH VLPLODU FRQVWUXFWV DUH XVHG LQ RWKHU PRGHOV� WKH ZKROH VHW
LV QRW XVHG E\ DQ\ RWKHU PRGHO� 7KLV VKRZV WKDW QR KROLVWLF VWDQGDUGL]HG VHW RI FRQVWUXFWV IRU
WKH 6& FRQFHSW H[LVWV �FRQILUPLQJ ZKDW ZDV GLVFXVVHG LQ 6HFWLRQ �������

7KH VHFRQG GLIIHUHQFH �DV FDQ EH VHHQ LQ 7DEOH ���� LV WKDW RQO\ RQH 6&00 IROORZV SUHVFULS�
WLYH SXUSRVHV RI XVH '3V �ZKLFK FDQ EH IRXQG LQ 7DEOH ����� QDPHO\ ,'&�6&00� 7KLV 6&00
PHHWV RQO\ � RXW RI WKH � SUHVFULSWLYH '3V� '3V ������ DQG ������ ZKLFK FRQFHUQ WKH GHVFULSWLRQ
RI DSSURDFKHV WR LPSURYH WKH PDWXULW\ OHYHO UHDFKHG� +RZHYHU� WKHVH DSSURDFKHV DUH RQO\ GLV�
FXVVHG RQ D EDVLF OHYHO DQG RWKHU SUHVFULSWLYH '3V DUH QRW PHW� ,Q DGGLWLRQ� LW LV WKH RQO\ 6&00
QRW RSHUDWLRQDOL]HG� ZKLFK PHDQV LW FDQQRW EH XVHG IRU LWV VWDWHG GHVFULSWLYH DQG SUHVFULSWLYH
SXUSRVHV RI XVH� 7KH RWKHU 6&00V DUH RSHUDWLRQDOL]HG� EXW RQO\ IROORZ WKH GHVFULSWLYH '3V
>��@�

7KH ILQGLQJV RI WKH FRPSDULVRQ DUH XWLOL]HG WR GLVFXVV WKH LPSOLFDWLRQV 6&00V KDYH RQ 86
DVVHVVPHQWV�

��� ,PSOLFDWLRQV RI 6PDUW &LW\ 0DWXULW\ 0RGHOV

7KLV VHFWLRQ GLVFXVVHV WKH LPSOLFDWLRQV 6&00V FDQ KDYH RQ 86 DVVHVVPHQWV� 7KH GHVFULSWLRQV
RI WKH IRXU 6&00V �VHH 6HFWLRQ ���� DQG WKH FRPSDULVRQ ILQGLQJV GHWDLOHG DERYH �VHH 6HFWLRQ
������ OHG WR WKH IROORZLQJ LPSOLFDWLRQV�

7KH ILUVW FRQFHUQV WKH SXUSRVHV RI XVH� 5HJDUGOHVV RI WKH SXUSRVH RI XVH� \RX ZDQW WR
HVWDEOLVK WKH DV�LV 86 RI D FLW\� $OO WKH 6&00V DQDO\]HG �LGHQWLILHG LQ 7DEOH ���� ZHUH GHVFULSWLYH
�WKH\ DOO VHHN WR IXOILOO GHVFULSWLYH '3V�� (YHQ WKRXJK WKH 6&00V KDYH SUHVFULSWLYH HOHPHQWV�
DVVHVVLQJ WKH H[LVWLQJ VWDWH RI WKH FLW\ ZDV WKH EDVLV RI HYHU\ PRGHO� :KHQ GHVLJQLQJ DQG
GHYHORSLQJ DQ HIIHFWLYH 86 PHDVXUHPHQW LWHP� WKH IRFXV RI WKLV UHVHDUFK ZLOO EH RQ GHYHORSLQJ

��
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D PRGHO ZLWK D GHVFULSWLYH SXUSRVH RI XVH� 2Q WKLV EDVLV� LPSURYHPHQWV LQ WKH FLW\ FDQ EH
GLVFXVVHG ZLWKRXW WKH 6&00 IXOILOOLQJ DOO WKH SUHVFULSWLYH '3V� 7KLV UHVHDUFK ZLOO DVVXPH WKLV
LPSOLFDWLRQ WR KROG ZLWK DOO 86 DVVHVVPHQW PHDVXUHPHQW LWHPV�

7KH QH[W LPSOLFDWLRQ FRQFHUQV WKH TXHVWLRQ RI ZKDW NLQG RI 6&00V FDQ EH FRQVLGHUHG DV
86 DVVHVVPHQW PHDVXUHPHQW LWHPV� )LUVW� WKH 6&00PXVW FRQVLGHU WKH FLW\ DV D ZKROH� LW PXVW
EH D KROLVWLF 6&00� 7KLV EULQJV XV EDFN WR WKH GHVFULSWLRQ RI WKH ,'&�6&00 �LQ 6HFWLRQ �������
ZKHUH WKH GHYHORSPHQW SURFHVV RI WKH FLW\ LV WKH IRFXV RI WKH PRGHO LQ DQ LQGLUHFWO\ KROLVWLF ZD\�
7KXV� KROLVWLF 6&00V FDQ EH GLYLGHG LQWR WZR JURXSV�

� 8UEDQ 6PDUWQHVV $VVHVVPHQW 6&00� 6&00V IURP WKLV JURXS DVVHVV WKH 86 RI FLWLHV
DQG SODFH WKHP LQ VHTXHQWLDO PDWXULW\ OHYHOV� ,Q DGGLWLRQ� WKH 6&00 PD\ LPSOLFLWO\ RU
H[SOLFLWO\ SURSRVH DQ DSSURDFK WR LPSURYH WKH FLW\¶V 86 LQ WKH IXWXUH�

� 8UEDQ 6PDUWQHVV 'HYHORSPHQW 3URFHVV $VVHVVPHQW 6&00� 7KLV JURXS DVVHVVHV
WKH PDWXULW\ RI SURFHVVHV WKDW FLWLHV XVH WR GHYHORS 86� 7KH 6&00 FDQ SURYLGH JXLGDQFH
RQ KRZ WR LPSURYH WKHVH SURFHVVHV�

7KLV GLIIHUHQFH LQ WKHVH JURXSV RI KROLVWLF 6&00 FDQ EH LGHQWLILHG LQ RWKHU 00 UHVHDUFK� DV
WKH 00V LQ WKH FLW\ JRYHUQDQFH >��@ DQG EXVLQHVV SURFHVV PDQDJHPHQW >��@ GRPDLQV FDQ EH
JURXSHG LQ D VLPLODU ZD\� 7KH VHFRQG LPSOLFDWLRQ LV WKDW 86 DVVHVVPHQW PHDVXUHPHQW LWHPV
ORRN WR DVVHVV WKH 86 RI WKH FLW\ LWVHOI DQG QRW WKHLU GHYHORSPHQW SURFHVVHV�

7KH WKLUG LPSOLFDWLRQ FRQFHUQV WKH EURDGHU DSSOLFDELOLW\ RI 6&00V� $V LV RIWHQ GLVFXVVHG
FRQFHUQLQJ WKH %U�6&00� 62�6&00� DQG *6&0� WKHVH PRGHOV ZHUH GHVLJQHG VSHFLILFDOO\ WR
DSSO\ WR FLWLHV LQ VSHFLILF FRXQWULHV �VHH 6HFWLRQ ����� 2QO\ WKH ,'&�6&00 LV GHVLJQHG WR DSSO\
LQWHUQDWLRQDOO\� EXW GXH WR WKLV EURDG DSSOLFDELOLW\� LW FRXOG QRW EH RSHUDWLRQDOL]HG� 7KH LPSOLFDWLRQ
LV WKDW XQOHVV D PRGHO LV GHVLJQHG IRU VSHFLILF FLWLHV� GHILQLQJ VWDQGDUGL]HG PHDVXUHPHQWV LV D
FRPSOH[ WDVN WKDW DOO 86 DVVHVVPHQW PHDVXUHPHQW LWHPV GHDO ZLWK� HVSHFLDOO\ IURP D JOREDO
SHUVSHFWLYH�

7KH IRXUWK LPSOLFDWLRQ GLVFXVVHG LQ 6HFWLRQ ������ LGHQWLILHV WKH WUDQVSDUHQF\ LVVXH WKDW
6&00V KDYH� 1DPHO\ WKDW XQGHUVWDQGLQJ KRZ PDWXULW\ DVVHVVPHQWV DUH GHULYHG IURP WKH LQGL�
YLGXDO PHDVXUHPHQWV LV GLIILFXOW WR XQGHUVWDQG IURP DQ H[WHUQDO SHUVSHFWLYH� 7KLV LPSOLFDWLRQ LV
WKDW 6&00V �DQG E\ H[WHQVLRQ� DOO 86 DVVHVVPHQW PHDVXUHPHQW LWHPV� QHHG WR EH GHVLJQHG
WR EH WUDQVSDUHQW�

7KH SHQXOWLPDWH LPSOLFDWLRQ FRQFHUQV WKH VDWLVIDFWLRQ RI WKH '3V VKRZQ LQ 7DEOH ��� DQG
7DEOH ��� E\ WKH 6&00V� $V GHWDLOHG LQ 6HFWLRQ ������ WKH 6&00V GR QRW FRPSO\ ZLWK PDQ\
EDVLF DQG GHVFULSWLYH '3V �DQG DOPRVW QRQH RI WKH SUHVFULSWLYH '3V�� 2QH FRXOG FRQVLGHU WKH
RYHUDOO GHYHORSPHQW RI 6&00V DV ODFNLQJ� +RZHYHU� 86 DVVHVVPHQW PHDVXUHPHQW LWHPV PD\
QRW QHHG WR IXOILOO DOO WKH '3V DV GHVFULEHG LQ 7DEOH ���� 7DEOH ���� DQG 7DEOH ��� EHFDXVH WKH\ FDQ
VWLOO EH XVHG WR DVVHVV DVSHFWV RI 86� 7KLV LPSOLHV WKDW '3V PD\ EH DGDSWHG ZKHQ GHYHORSLQJ
DQ 86 PHDVXUHPHQW LWHP WKDW LV QRW D 6&00�

7KH ODVW LPSOLFDWLRQ FRQFHUQV WKH FRQVWUXFWVPHDVXUHG E\ WKH KROLVWLF 86 DVVHVVPHQW 6&00V
EHLQJ GLIIHUHQW� 7KLV LPSOLHV WKDW WKHUH LV QR VWDQGDUG VHW RI FRQVWUXFWV IRU DQDO\]LQJ 6& UHODWHG
WRSLFV� 7KH FRQVWUXFWV LQ *86)� GHVFULEHG LQ 6HFWLRQ ������ FDQ DSSO\ WR WKH 6& FRQFHSW DF�
FRUGLQJ WR FXUUHQW NQRZOHGJH DQG DUH UHOHYDQW IRU 86 DVVHVVPHQW PHDVXUHPHQW LWHPV� 'HWHU�
PLQLQJ D VWDQGDUGL]HG VHW RI FRQVWUXFWV LV D FRPSOH[ WDVN DQG UHTXLUHV IXUWKHU 6& UHVHDUFK DQG
WKH LQWHUQDWLRQDO DJUHHPHQW RQ WKH GHILQLWLRQ RI WKH 6& FRQFHSW�

��� 6XPPDU\

)RXU 6&00V ZHUH LGHQWLILHG� GHVFULEHG� DQG FRPSDUHG WR SURGXFH WKH VL[ LPSOLFDWLRQV� GLV�
FXVVHG LQ WKLV FKDSWHU� 7KHVH LPSOLFDWLRQV FDQ EH XVHG WR GHVLJQ DQG GHYHORS 86 DVVHVVPHQW
PHDVXUHPHQW LWHPV� $V VWDWHG LQ 6HFWLRQ ���� ZKLOH WKH DUWLIDFW GHYHORSHG LQ WKLV SURMHFW �*860�

��
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XVHV DVSHFWV RI D 6&00� LW LV QRW D IXOO\ GHYHORSHGPDWXULW\ PRGHO DV WKLV LV RXWVLGH WKH UHVHDUFK
VFRSH� 7KH QH[W SDUW RI WKLV UHSRUW ZLOO FRQFHUQ WKH GHYHORSPHQW RI WKH DUWLIDFW� WKH 7UHDWPHQW
'HVLJQ SKDVH RI WKLV UHVHDUFK�

��
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7UHDWPHQW 'HVLJQ
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&+$37(5�
'HYHORSPHQW 0HWKRGRORJ\

,Q WKH 7UHDWPHQW 'HVLJQ SKDVH RI WKLV WKHVLV� WKH GHVLJQ DQG GHYHORSPHQW RI WKH DUWLIDFW� *860�
LV WKH IRFXV� 7KLV FKDSWHU ZLOO GLVFXVV WKH GHYHORSPHQWDO PHWKRG RI WKH JOREDO XUEDQ VPDUWQHVV
PRGHO �RU *860�� WKH DUWLIDFW RI WKLV GHVLJQ VFLHQFH UHVHDUFK� DQG LV GLYLGHG LQWR IRXU VHFWLRQV�
7KH FRQWHQWV RI WKLV FKDSWHU DGGUHVV 564 ��� E\ DQDO\]LQJ WKH GHYHORSPHQW PHWKRG RI 00V
DQG PRGLI\LQJ LW DV QHHGHG WR GHYHORS WKH DUWLIDFW RI WKLV GHVLJQ VFLHQFH UHVHDUFK�

��� .H\ 'LIIHUHQFH

:KLOH &KDSWHU � GLVFXVVHV 00V DQG 6&00V� WKLV VHFWLRQ ZLOO FRYHU WKH NH\ GLIIHUHQFH EHWZHHQ
WKH 6&00V DQG WKH DUWLIDFW GHYHORSHG LQ WKLV UHVHDUFK� *860� LV WKDW *860 GRHV QRW GHILQH
PDWXULW\ OHYHOV�

$FFRUGLQJ WR WKH WKUHH W\SHV RI 00V DV GHILQHG LQ 6HFWLRQ ���� WKH LGHQWLILHG 6&00V DUH
HLWKHU VWDJHG RU FRQWLQXRXV IL[HG�OHYHO 00V� $V VXFK� WKH\ HDFK GHILQH D QXPEHU RI PDWXULW\
OHYHOV IRU HLWKHU D FLW\¶V 86 RU IRFXV DUHDV �RU VXEFRPSRQHQWV� RI WKDW 86� 7KH LGHQWLILFDWLRQ RI
PDWXULW\ OHYHOV DQG GHWHUPLQLQJ KRZ WR SODFH WKH GHVLUHG HQWLW\ LQ WKH GHILQHG OHYHOV LV D NH\
VWHS ZKHQ FUHDWLQJ D 00 >��� ��� ��@� 7KH 6&00V GHVFULEHG LQ 6HFWLRQ ��� GHILQHG UHOHYDQW
PHWKRGV WR TXDQWLILDEO\ PHDVXUH DVSHFWV UHODWHG WR WKH 86 RI FLWLHV DQG SURYLGH VXSSRUW IRU
GHYHORSLQJ FLWLHV DV GHVLUHG� 6HFWLRQ ������ KLJKOLJKWHG VHYHUDO ZD\V WKDW 6&00V DUH ODFNLQJ�
QDPHO\ LQ WHUPV RI WUDQVSDUHQF\ DQG VDWLVI\LQJ WKH '3V GLVSOD\HG LQ 6HFWLRQ ����

$V SUHYLRXVO\ GLVFXVVHG� WKH GHILQLWLRQ RI D VWDQGDUGL]HG VHW RI PDWXULW\ OHYHOV IRU WKH 86 RI
FLWLHV DURXQG WKH ZRUOG LV D FRPSOH[ WDVN DQG LV QRW LQ WKH VFRSH RI WKLV UHVHDUFK� 7KHUHIRUH
*860 LV UHIHUUHG WR DV DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP DQG QRW D 00 RU 6&00� $V
*860 LV GHVLJQHG IURP D JOREDO SHUVSHFWLYH� LW FDQ EH XVHG DV D EDVLV IRU GHVLJQLQJ D JOREDOO\
DSSOLFDEOH 6&00 LQ WKH IXWXUH� +RZHYHU� WKDW ZRXOG UHTXLUH PRUH UHVHDUFK DQG VWDQGDUGL]DWLRQ
RI WKH 6& FRQFHSW� 5DWKHU� D 00 GHYHORSPHQW PHWKRGRORJ\ LV IROORZHG DV D WHPSODWH WKDW LV
DSSURSULDWHO\ PRGLILHG WR GHVLJQ DQG GHYHORS WKH 86 DVVHVVPHQW PHDVXUHPHQW LWHP� ZKLOH
LQFRUSRUDWLQJ WKH TXDQWLILDEOH PHDVXUHPHQW PHWKRGV VHHQ LQ 6&00V� 7KH 00 GHYHORSPHQW
PHWKRGRORJ\� DV PRGLILHG LQ WKLV UHVHDUFK� LV SUHVHQWHG LQ WKH QH[W VHFWLRQ�

��
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��� 0DWXULW\ 0RGHO 'HYHORSPHQW 0HWKRGRORJ\

$OWKRXJK WKH GHVLJQ F\FOH �VHH )LJ� ���� GHVFULEHV D JHQHUDO PHWKRGRORJ\ IRU GHVLJQ UHVHDUFK�
WKH GHYHORSPHQW RI 00V UHTXLUHV D PRUH VSHFLILF DSSURDFK WKDW FRYHUV WKH UHTXLUHPHQWV IRU
WKH GHYHORSPHQW RI D 00�

%HFNHU HW DO� >��@ SURSRVHG D 00 GHYHORSPHQW PHWKRGRORJ\ WKDW FDQ EH DSSOLHG WR DQ\ W\SH
RI 00V �DV GLVSOD\HG LQ )LJ� �����

)LJXUH ���� 0DWXULW\ 0RGHO 'HYHORSPHQW 0HWKRGRORJ\ RI %HFNHU HW DO� ������

,Q >��@� %HFNHU HW DO� GHVFULEH WKH GHVLJQ DQG GHYHORSPHQW RI 00V VKRXOG IROORZ WKH VWHSV
VKRZQ LQ 7DEOH ���� 7KLV PHWKRG ZLOO EH PRGLILHG DQG WKHQ DSSOLHG WR GHYHORS *860�

��
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1R� 1DPH 'HVFULSWLRQ
� 3UREOHP 'HILQLWLRQ 7KH DSSOLFDWLRQ GRPDLQ RI WKH PDWXULW\ PRGHO� DV ZHOO DV WKH FRQGLWLRQV

IRU LWV DSSOLFDWLRQ DQG WKH LQWHQGHG EHQHILWV� $OVR GHILQHV WKH UHOHYDQFH
RI WKH SUREOHP

� &RPSDUH H[LVWLQJ
PDWXULW\ PRGHOV

5HYLHZLQJ WKH FXUUHQW 00V UHOHYDQW WR WKH IXQFWLRQDO GRPDLQ

� 'HWHUPLQDWLRQ
RI GHYHORSPHQW
VWUDWHJ\

'HFLGLQJ ZKDW DSSURDFK WR WDNH WR GHYHORS WKH PDWXULW\ PRGHO� (�J� :LOO
D QHZ 00 EH PDGH� RU ZLOO DQ H[LVWLQJ 00 EH XVHG� RU ZLOO D IHZ 00V
EH V\QWKHVL]HG WRJHWKHU"

� ,WHUDWLYH 3URFH�
GXUH

,WHUDWLYHO\ GHVLJQLQJ WKH PDWXULW\ PRGHO F\FOLQJ WKURXJK � WDVNV� VHOHFW�
LQJ WKH GHVLJQ OHYHO� VHOHFWLQJ WKH DSSURDFK� GHVLJQLQJ WKH PRGHO VHF�
WLRQ� DQG WHVWLQJ WKH UHVXOWV ZLOO EH LWHUDWHG�

� &RQFHSW WUDQVIHU
DQG HYDOXDWLRQ

$ UHDVRQHG VHOHFWLRQ RI WKH GLIIHUHQW IRUPV WKDW WKH FRPPXQLFDWLRQ RI
WKH PDWXULW\ PRGHO FDQ WDNH�

� ,PSOHPHQWDWLRQ RI
WUDQVIHU PHGLD

7KH SXUSRVH RI WKH SKDVH LV WR PDNH WKH 00 DFFHVVLEOH LQ WKH SODQQHG
IDVKLRQ IRU DOO SUHYLRXVO\ GHILQHG XVHU JURXSV�

� (YDOXDWLRQ (VWDEOLVK ZKHWKHU WKH PDWXULW\ PRGHO SURYLGHV WKH SURMHFWHG EHQHILWV
DQG DQ LPSURYHG VROXWLRQ IRU WKH GHILQHG SUREOHP�

7DEOH ���� 0DWXULW\ 0RGHO 'HYHORSPHQW 0HWKRGRORJ\

*860 LV VLPLODU WR D 00� DV LQGLFDWHG LQ 6HFWLRQ ���� EXW GRHV QRW GHILQH PDWXULW\ OHYHOV� 7KXV�
WKLV GHYHORSPHQW PHWKRGRORJ\ ZLOO EH PRGLILHG DSSURSULDWHO\ WR DSSO\ WR 86 DVVHVVPHQW PRG�
HOV WKDW GR QRW LQFOXGH PDWXULW\ OHYHOV� 7KLV PHWKRGRORJ\ ILWV WKH GHVLJQ F\FOH SKDVHV XVHG
WKURXJKRXW WKLV WKHVLV DV WKH UHVHDUFK VFRSH LV QRW WR LPSOHPHQW *860 LQ D UHDO�ZRUOG VLWX�
DWLRQ� $FFRUGLQJO\� VWHSV ��� DUH UHFUHDWHG� XVLQJ HOHPHQWV IURP WKH RULJLQDO VWHSV� 6WHS �
FRQFHUQV WKH GHVLJQ RI WKH WKHRUHWLFDO PRGHO� VWHS � WKH GHPRQVWUDWLRQ RI WKH PRGHO� VWHS �
GHWDLOV WKH YDOLGDWLRQ RI WKH GHPRQVWUDWLRQ� DQG VWHS � DQDO\]HV WKH ILQGLQJV RI WKLV UHVHDUFK�
7KXV� VWHS � FRUUHODWHV ZLWK WKH 3UREOHP ,QYHVWLJDWLRQ 'HVLJQ &\FOH SKDVH� VWHSV ��� ZLWK WKH
7UHDWPHQW 'HVLJQ SKDVH� DQG VWHSV ��� ZLWK WKH 7UHDWPHQW 9DOLGDWLRQ SKDVH� 7KH PRGLILHG
GHYHORSPHQW PHWKRGRORJ\ GRHV QRW FRQFHUQ PDWXULW\ RU LPSOHPHQWDWLRQ�HYDOXDWLRQ�

)ROORZLQJ WKH FRPSDULVRQ RI 6&00V� WKH QH[W DFWLYLW\ WKDW KDV WR EH GRQH FRQFHUQV WKH GH�
WHUPLQDWLRQ RI GHYHORSPHQW VWUDWHJ\ �VWHS � LQ 7DEOH ����� 7KH QH[W VHFWLRQ ZLOO ORRN DW GHFLGLQJ
WKH DSSURDFK WR IXUWKHU GHYHORS WKH PRGHO�

��� 'HWHUPLQDWLRQ RI 'HYHORSPHQW 6WUDWHJ\

7R IROORZ XS RQ WKH FRPSDULVRQPDGH LQ 6HFWLRQ ������ WKLV VHFWLRQ GLVFXVVHV ZKHWKHU DQ H[LVWLQJ
6&00 FDQ EH PRGLILHG WR PHHW WKH GHVLJQ JRDO IURP 6HFWLRQ ��� RU D QHZ PRGHO MXVWLILDEO\
VKRXOG EH GHYHORSHG�

$V GLVFXVVHG LQ &KDSWHU �� WKH IRXU LGHQWLILHG 6&00V DUH QRW DSSURSULDWH IRU JOREDO 86
DVVHVVPHQW DQG DUH ODFNLQJ LQ WHUPV RI WKH 00 GHVLJQ SULQFLSOHV WKH\ FRPSO\ ZLWK� $OO 6&00V
�ZKHQ QRW EDVHG RQ HDFK RWKHU� GLIIHU RQ WKH DVSHFWV RI FLWLHV WKH\ PHDVXUH DQG QRQH ORRN WR
LGHQWLI\ 86 DVSHFWV RI FLWLHV IURP D JOREDO SHUVSHFWLYH�

&RXSOHG ZLWK WKH IDFW WKDW RYHUDOO 00V IRU 6&V LV D UHODWLYHO\ QHZ FRQFHSW DQG QRW PDQ\
H[WHQVLYHO\ YDOLGDWHG 6&00V KDYH EHHQ SURGXFHG� FUHDWLQJ D QHZ PRGHO IROORZLQJ *86) �VHH
)LJ� ��� LV QHHGHG� ,W ZLOO EH EHQHILFLDO IRU FRQGXFWLQJ 86 DVVHVVPHQWV WKDW FDQ VXSSRUW GHFLVLRQ
PDNLQJ FRQFHUQLQJ GHYHORSLQJ VPDUWHU FLWLHV�

��
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��� *860 'HYHORSPHQW 0HWKRG

,Q WKLV VHFWLRQ WKH 00 GHVLJQ PHWKRGRORJ\ IURP %HFNHU HW DO� >��@ ZDV PRGLILHG DV LV VKRZQ
LQ )LJ� ���� 7KLV ILJXUH LV WKH *860 GHYHORSPHQW PHWKRGRORJ\ WKDW ZLOO EH XVHG IRU WKH GHVLJQ
DQG GHYHORSPHQW RI WKH DUWLIDFW RI WKLV UHVHDUFK�

)LJXUH ���� *860 'HYHORSPHQW 0HWKRGRORJ\

∗ 7KH UHFWDQJOH LQFOXGHV WKH GHYHORSPHQW PHWKRGRORJ\ VWHSV �DQG WKHLU FRUUHVSRQGLQJ VXE�
VWHSV� WKDW KDYH EHHQ PRGLILHG�

$ QXPEHU RI VWHSV KDYH EHHQ FRPSOHWHG E\ WKLV DQG SUHYLRXV FKDSWHUV� 7KH 3UREOHP 'HIL�
QLWLRQ �VWHS �� LV FRYHUHG LQ &KDSWHUV �� � DQG �� 6WHS � µ&RPSDUH ([LVWLQJ 0DWXULW\ 0RGHOV¶ LV
DGGUHVVHG LQ &KDSWHU � DQG VWHS � µ'HWHUPLQDWLRQ RI 'HYHORSPHQW 6WUDWHJ\¶ LV FRYHUHG E\ WKH
SUHYLRXV VHFWLRQ�

,Q WKLV UHVHDUFK� WKH DPRXQW RI LWHUDWLRQ LV OLPLWHG WR WZR� 7KXV� VWHS � IURP WKH PHWKRG�
RORJ\ GHVFULEHG LQ >��@ LV GLYLGHG LQWR � LWHUDWLRQ SURFHGXUH VWHSV� 7KH ILUVW LWHUDWLRQ IRFXVHV
RQ GHVLJQLQJ WKH WKHRUHWLFDO YHUVLRQ RI *860� 7KH VHFRQG LWHUDWLRQ IRFXVHV RQ GHYHORSLQJ WKH
SURWRW\SH RU GHPRQVWUDWLRQ RI *860 DQG RSHUDWLRQDOL]LQJ LW� 7KH JRDO RI ERWK LWHUDWLRQV LV WR
SUHSDUH DQG WHVW WKH PRGHO IRU WKHVH VWHSV� $V VKRZQ LQ )LJ� ���� WKHVH LWHUDWLRQ VWHSV FRQWDLQ
VXEVWHSV�

,Q ,WHUDWLRQ � �VWHS �� WKH EDVLF WKHRUHWLFDO PRGHO RI *860 LV GHVLJQHG DQG WHVWHG� 7KLV
LWHUDWLRQ FRQWDLQV IRXU VXEVWHSV DQG LW XVHV D PRGLILHG YHUVLRQ RI WKH 00 %DVLF '3V �IURP 7DEOH
���� DV D FKHFNOLVW� 7KH PRGLILHG %DVLF '3V DUH SUHVHQWHG LQ WKH IROORZLQJ FKDSWHU�

��
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7KH VXEVWHS �D� GHILQHV WKH JHQHUDO GHWDLOV RI WKH PRGHO� ,W UHODWHV WR WKH 00 %DVLF '3V
����� WR ����� LQ 7DEOH ���� ,W LQFOXGHV PDNLQJ H[SOLFLW WKH IXQFWLRQDO GRPDLQ� SXUSRVH� DQG WDUJHW
DXGLHQFH RI *860� ,Q JHQHUDO WKLV LWHUDWLRQ VWHS UHTXLUHV WKH OHDVW DPRXQW RI PRGLILFDWLRQ IURP
WKH 00 '3V IURP 7RUULQKD DQG 0DFKDGR LQ >��@�

7KH LWHUDWLRQ VXEVWHS �E� GHWDLOV WKH DVSHFWV RI WKH FLW\ WR EH PHDVXUHG WR DVVHVV D FLW\¶V
86� 7KHVH DVSHFWV DUH HDFK UHIHUUHG WR DV ´IRFXV DUHDV´� $FFRUGLQJ WR 6PLWV >��@� IRFXV DUHDV
DUH WKH DUHDV RI WKH FLW\ WR EH DVVHVVHG WR LQGLUHFWO\ PHDVXUH 86� )RU WKLV UHVHDUFK� WKH IRFXV
DUHDV DUH WKH GULYHU FRQVWUXFWV DQG GHVLUHG RXWFRPH FRQVWUXFWV RI *86) �VHH )LJ� ����� %\
DVVHVVLQJ WKHVH IRFXV DUHDV� *860 FDQ VXSSRUW GHFLVLRQ PDNLQJ FRQFHUQLQJ WKH GHYHORSPHQW
RI D FLW\¶V 86�

1H[W� VXEVWHS �F� GHVFULEHV WKH 86 DVVHVVPHQW DSSURDFK RI *860� )RU WKHVH WZR VXEVWHSV
�E� DQG �F�� WKH %DVLF 00 '3V ����� WR ����� �VHH 7DEOH ���� DUH PRGLILHG DV *860 GRHV QRW
KDYH PDWXULW\ OHYHOV� 6XEVWHSV �D� �E� DQG �F DUH HDFK FRPSOHWHG LQ WKH IROORZLQJ FKDSWHU�

7KH ILQDO VXEVWHS �G� IRU WKH ILUVW LWHUDWLRQ� PLUURUV WKH ODVW DFWLYLW\ RI WKH LWHUDWLRQ SURFHGXUH
LQ WKH 00 GHVLJQ PHWKRGRORJ\ GHILQHG E\ %HFNHU HW DO� >��@� ZKHUH DW WKH HQG RI HDFK LWHUDWLRQ
WKH PRGHO LV WHVWHG E\ TXDOLWDWLYH HYDOXDWLRQV� )HHGEDFN LV WKHQ FROOHFWHG IURP WKDW HYDOXDWLRQ
DQG WKH PRGHO LV UHILQHG IRU WKH QH[W LWHUDWLRQ EDVHG RQ WKH HYDOXDWLRQ UHVXOWV� 7KH ,WHUDWLRQ �
DFWLYLWLHV DUH GHVFULEHG LQ PRUH GHWDLO LQ WKH IROORZLQJ FKDSWHU� 7KH ODVW VXEVWHS LV GHVFULEHG LQ
&KDSWHU ��

,Q ,WHUDWLRQ � �VWHS ��� WKH WKHRUHWLFDO PRGHO LV RSHUDWLRQDOL]HG� 7KLV LWHUDWLRQ PRGLILHV WKH
'HVFULSWLYH00'3V IURP 7DEOH ���� 7KLV LWHUDWLRQ LV GLYLGHG LQWR IRXU VXEVWHSV� 7KH ILUVW LWHUDWLRQ
VXEVWHS �D GHVFULEHV KRZ WKH WKHRUHWLFDO *860 LV RSHUDWLRQDOL]HG DQG GHPRQVWUDWHG LQ WKLV
UHVHDUFK� 7KLV VXEVWHS LV FRYHUHG LQ &KDSWHU �� 7KLV FKDSWHU GLVFXVVHV KRZ WKH GHPRQVWUDWLRQ
FRQFHSW VDWLVILHV WKH 00 'HVFULSWLYH '3V� ,WHUDWLRQ VXEVWHS �E GHWHUPLQHV WKH LQGLFDWRUV WKDW
ZLOO EH XVHG LQ WKH GHPRQVWUDWLRQ RI *860� 7KLV VXEVWHS UHODWHV WR 00 'HVFULSWLYH '3 ������
7KH QH[W VXEVWHS �F RSHUDWLRQDOL]HV WKH RWKHU SDUWV RI WKH PRGHO DV QHHGHG WR FRPELQH WKH
LQGLFDWRUV WR DVVHVV 86� 7KLV VXEVWHS FRUUHODWHV ZLWK 00 'HVFULSWLYH '3V ����� DQG ������ 7KH
ODVW VXEVWHS �G LV WKH HQG RI WKH LWHUDWLRQ� ZKHUH *860 LV GHPRQVWUDWHG E\ FUHDWLQJ D SURWRW\SH
RI D SUDFWLFDEOH '66 WKDW ZLOO EH WHVWHG LQ WKH YDOLGDWLRQ� 7KH VXEVWHSV �E� �F DQG �G DUH FRYHUHG
LQ &KDSWHUV � DQG �� 7KH UHOHYDQW PRGLILHG 'HVFULSWLYH '3V DUH GHWDLOHG LQ &KDSWHU ��

1RWH WKDW 00'HVFULSWLYH '3 ����� DQG WKH *860'HYHORSPHQW 0HWKRGRORJ\ DUH DSSURDFK�
LQJ WKH DGDSWDWLRQ DQG FRQILJXUDWLRQ RI WKH FULWHULD RI WKH DUWLIDFW IURP RSSRVLQJ SHUVSHFWLYHV�
00 'HVFULSWLYH '3 ����� VWDUWV IURP WKH SUHPLVH WKDW WKH PRGHO LV IXOO\ GHILQHG DQG VKRXOG EH
DGDSWHG EHIRUH DQ DVVHVVPHQW� :KLOH WKH *860 'HYHORSPHQW 0HWKRGRORJ\ FRQVLGHUV WKDW
DGDSWDWLRQ QHHGV WR EH SDUW RI WKH VHW XS RI WKH PRGHO� 7KXV� 00 'HVFULSWLYH '3 ����� ZKLFK
LV FRQFHUQHG ZLWK SURYLGLQJ JXLGDQFH RQ DGDSWDWLRQ DQG FRQILJXUDWLRQ RI WKH FULWHULD XVHG� LV
FRYHUHG PRUH JHQHUDOO\ LQ VHYHUDO FKDSWHUV� 7KLV LQFOXGHV WKH IROORZLQJ FKDSWHU� DQG &KDS�
WHUV � DQG �� &KDSWHU � GHVFULEHV WKH RSHUDWLRQDOL]DWLRQ RI WKH SURWRW\SH RI *860 DQG LQ WKDW
RSHUDWLRQDOL]DWLRQ VKRZV KRZ LWV DVVHVVPHQW FULWHULD FDQ EH DGMXVWHG DFFRUGLQJ WR D SDUWLFXODU
HQYLURQPHQW�

6WHS � IURP )LJ� ��� FRQGXFWV WKH YDOLGDWLRQ DQG GHWDLOV WKH IHHGEDFN FROOHFWHG IURP WKDW
YDOLGDWLRQ� 7KLV VWHS DGGUHVVHV WKH 00 'HVFULSWLYH '3 ����� FRQFHUQLQJ WKH YHULILDELOLW\ RI
*860� 7KLV VWHS LV GLVFXVVHG LQ &KDSWHU ���

)RU WKH ILQDO VWHS �� DQ DQDO\VLV DQG GLVFXVVLRQ RI WKH UHVHDUFK ILQGLQJV LV PDGH DQG WKLV
FRQFOXGHV WKH WKHVLV DFWLYLWLHV� )LJ� ��� VKRZV WKH QXPEHUV RI WKH FKDSWHUV WKDW FRYHU HDFK
PHWKRGRORJ\ VWHS DV GHVFULEHG LQ WKH SDUDJUDSKV DERYH�

��
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)LJXUH ���� &KDSWHUV DQG WKH *860 'HYHORSPHQW 0HWKRGRORJ\

��
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&+$37(5�
*OREDO 8UEDQ 6PDUWQHVV 0RGHO

7KLV FKDSWHU GHWDLOV WKH GHVLJQ RI WKH WKHRUHWLFDO PRGHO RI *860 DQG GLVFXVVHV WKH ILUVW WKUHH
VXEVWHSV RI ,WHUDWLRQ � IURP WKH GHYHORSPHQW PHWKRGRORJ\ RI *860 LQ )LJ� ���� 7KXV� WKH FRQ�
WHQWV RI WKLV FKDSWHU DGGUHVV 564 ����� E\ GHILQLQJ WKH EDVLF GHWDLOV RI WKH QRQ�RSHUDWLRQDOL]HG
*860 DQG LGHQWLI\LQJ KRZ LW DVVHVVHV 86�

��� 'HILQLQJ %DVLF 0RGHO 'HWDLOV

7KLV VHFWLRQ GHILQHV WKH EDVLF GHWDLOV RI WKH PRGHO E\ GHVFULELQJ KRZ *860 VDWLVILHV WKH PRG�
LILHG %DVLF '3V� ,Q 7DEOH ���� VHYHQ '3V RI WKH 00 %DVLF '3V RI 7RUULQKD DQG 0DFKDGR LQ
>��@ DUH PRGLILHG� 7KHVH '3V DUH '3 ������������ ZKLFK LGHQWLI\ JHQHULF GHWDLOV D PRGHO VKRXOG
VDWLVI\� DQG ����� WKDW FRQFHUQV GRFXPHQWLQJ LWV GHVLJQ SURFHVV� 7KLV VHW GRHV QRW LQFOXGH '3V
����������� DV WKHVH DUH GLVFXVVHG LQ WKH QH[W VHFWLRQ� ZKLFK FRQFHUQV GHWDLOLQJ KRZ WKH IRFXV
DUHDV RI 86 DUH DVVHVVHG� 0RVW KDYH EHHQ GLVFXVVHG LQ VRPH IRUP DOUHDG\ LQ WKH ILUVW � FKDS�
WHUV� 7KHVH PRGLILFDWLRQV DUH GHILQHG H[SOLFLWO\ WR PDNH WKH PRGHO GHWDLOV FOHDU DQG LPSURYH LWV
WUDQVSDUHQF\� ,Q WKLV UHVHDUFK� WKH\ DUH UHIHUUHG WR DV *860 %DVLF '3V�

'3 1DPH 'HVFULSWLRQ
����� $SSOLFDWLRQ

'RPDLQ
´'HILQHV WKH VSHFLILFLW\ RI WKHPRGHO DQG GLVWLQJXLVKHV LW IURP RWKHU
PRGHOV´

����� 3UH�UHTXLVLWHV RI
$SSOLFDELOLW\

´&RQGLWLRQV IRU DSSOLFDELOLW\ DQG WKH LQWHQGHG EHQHILWV IURP XVLQJ
LW´

����� 3XUSRVH RI 8VH∗ 7KH RXWFRPH RI WKH PRGHO¶V DVVHVVPHQW� ZKHWKHU LW LV FRPSDUL�
VRQ� GHVFULSWLRQ� SUHVFULSWLRQ

����� 7DUJHW *URXSV ´7KH UHTXLUHPHQWV RI WKH LQWHQGHG DXGLHQFH� ZKR QHHGV WKH
PRGHO� ZK\ LWV DSSOLFDWLRQ� KRZ WR EH DSSOLHG´

����� 'LIIHUHQWLDWLRQ
)DFWRUV IURP
6LPLODU 00∗ ∗

´8QGHUVWDQG WKH QHHGV IRU D QHZPRGHO� VXSSRUW WKH GHYHORSPHQW
RI D QHZ PRGHO RU LPSURYLQJ DQ H[LVWLQJ RQH´

����� 9DOLGDWLRQ RI WKH
0RGHO

´6XSSRUW DSSURSULDWH PRGHO GHYHORSPHQW E\ XQGHUVWDQGLQJ GR�
PDLQ WKURXJK OLWHUDWXUH UHYLHZ DQG YDOLGDWLRQ WKURXJK H[SHUWV LQ�
WHUYLHZV RU FDVH VWXGLHV´

����� 0RGHO 'RFXPHQ�
WDWLRQ

´7KH GHVLJQ SURFHVV VKRXOG EH GRFXPHQWHG� ZKLFK PHWKRGV ZHUH
DSSOLHG´

7DEOH ���� *860 %DVLF 'HVLJQ 3ULQFLSOHV ����� WR ����� DQG �����

∗ '3 ����� KDV EHHQ PRGLILHG VLQFH WKH PDWXULW\ FRQFHSW LV QRW XVHG E\ *860�

��
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∗ ∗ $V *860¶V GHVLJQ LV EDVHG RQ 00 GHYHORSPHQW PHWKRGRORJ\� WKHUHIRUH WKLV '3 LV
FRQFHUQHG ZLWK H[LVWLQJ 6&00V�

7KH IROORZLQJ VHYHQ VXEVHFWLRQV H[SOLFLWO\ GHILQH WKH EDVLF GHWDLOV RI *860 IRU HDFK RI WKH
'3V LQ 7DEOH ����

����� $SSOLFDWLRQ 'RPDLQ

7KLV VXEVHFWLRQ GLVFXVVHV *860 '3 ������ ZKLFK GHILQHV WKH PDLQ VXEMHFW RI *860 DQG GLV�
WLQJXLVKHV LW IURP RWKHU PRGHOV >��@� 7KLV VXEMHFW ZDV GLVFXVVHG LQ WKH ILUVW � FKDSWHUV RI WKLV
WKHVLV�

7KH DSSOLFDWLRQ GRPDLQ RI *860 FRQFHUQV DVVHVVLQJ WKH 86 RI D FLW\ IROORZLQJ D
KROLVWLF 6& FRQFHSW�

����� 3UH�UHTXLVLWHV RI $SSOLFDELOLW\

7KLV VXEVHFWLRQ FRQFHUQV *860'3 ������� ZKLFK FRUUHODWHV WR D UHTXLUHPHQW IURP %HFNHU HW DO�
>��@ ZKHUH WKH FRQGLWLRQV RI WKH PRGHO¶V DSSOLFDWLRQ� DQG LWV LQWHQGHG EHQHILWV DUH GHWHUPLQHG
EHIRUH WKH PRGHO LV GHYHORSHG DQ\ IXUWKHU� 7KLV '3 LV GLVFXVVHG LQ &KDSWHUV � DQG ��

*860 LV DSSOLFDEOH LI WKUHH FRQGLWLRQV DUH PHW�

�� *860 LV DSSOLFDEOH WR H[LVWLQJ FLWLHV �RU XUEDQ DUHDV ZKHUH SHRSOH OLYH DQG�RU ZRUN�� ,W
LV LPSRUWDQW WR QRWH WKDW LW PXVW EH D EURZQILHOG FDVH DV WR PHDVXUH FLW\ LQGLFDWRUV WKHUH
PXVW EH DQ H[LVWLQJ FLW\ WR PHDVXUH�

�� 7KH FLW\ EHLQJ DVVHVVHG LV LQ D UHJLRQ RI WKH ZRUOG IRU ZKLFK *860 KDV EHHQ RSHUDWLRQDO�
L]HG� DQG DV D UHVXOW� WKH LQGLFDWRUV XVHG LQ WKH DVVHVVPHQW DUH DYDLODEOH LQ WKDW FLW\�

�� ,I FRPSDULQJ PXOWLSOH FLWLHV D WKLUG FRQGLWLRQ FRQFHUQV WKH DYDLODELOLW\ RI LQGLFDWRUV XVHG�
7KH FLWLHV LQ WKH FRPSDULVRQ PXVW KDYH WKH VDPH RU VLPLODU LQGLFDWRUV DYDLODEOH� 7KLV
VKRXOGQ¶W EH DQ LVVXH DV *860 LV GHVLJQHG WR DYRLG WKLV SUREOHP� EXW ZKHUH WKLV FRQGLWLRQ
LV QRW PHW� D FRPSDULVRQ LV QRW SRVVLEOH�

7KH LQWHQGHG EHQHILWV� *860 SURYLGHV D UHSHDWDEOH� WUDQVSDUHQW DQG UREXVW SURFHVV WR
VXSSRUW GHFLVLRQ�PDNLQJ RQ ZKLFK VPDUW FLW\ SURMHFW�V� D FLW\ VKRXOG LQYHVW LQ� *860 SURYLGHV
D EUHDNGRZQ RI WKH 86 RI D FLW\ DQG LGHQWLILHV WKH GLIIHUHQW FLW\ IRFXV DUHDV WKDW LPSDFW LWV 86�
7KH PRGHO PHDVXUHV WKHVH DVSHFWV DQG WKH PHDVXUHPHQW UHVXOW LQGLFDWHV SRVVLEOH DUHDV WKDW
FDQ EH LPSURYHG E\ LPSOHPHQWLQJ VPDUW SURMHFWV �RU 6& LQLWLDWLYHV�� *860 ZDV GHVLJQHG IURP
D JOREDO SHUVSHFWLYH� 7KH HQG JRDO RI WKH PRGHO LV WKDW LW FDQ EH DSSOLHG WR FLWLHV DFURVV WKH
ZRUOG� EXW LQ WKLV UHVHDUFK LWV RSHUDWLRQDOL]DWLRQ LV OLPLWHG�

*860 LPSURYHV WKH XQGHUVWDQGLQJ RI WKH 6& FRQFHSW E\ SURYLGLQJ NQRZOHGJH RI WKH FXUUHQW
�DV�LV� UHDOLW\ RI 86 RI D FLW\ DQG WKH LPSDFW D SDUWLFXODU SURMHFW FDQ KDYH RQ 86� 7KH UHVXOWV
RI *860 DUH SUHVHQWHG YLVXDOO\ WR VXSSRUW WKH DQDO\VLV RI WKH IRFXV DUHDV DQG FRPPXQLFDWLRQ
EHWZHHQ GHFLVLRQ PDNHUV� 8OWLPDWHO\� WKLV ZLOO LPSURYH WKH GHFLVLRQV PDGH E\ FLWLHV DERXW KRZ
WR EHFRPH VPDUWHU�

����� 3XUSRVH RI 8VH

7KLV VXEVHFWLRQ LV DERXW *860 '3 ������ ZKLFK GHILQHV WKH RXWFRPH RI DVVHVVPHQW XVLQJ WKH
PRGHO� QDPHO\ ZKHWKHU WKH PRGHO KDV WKH FRPSDULVRQ� GHVFULSWLRQ RU SUHVFULSWLRQ SXUSRVH RI
XVH >��@� 7KLV '3 LV GLVFXVVHG LQ &KDSWHUV �� � DQG ��

7KH SULPDU\ SXUSRVH RI WKH XVH RI *860 LV GHVFULSWLYH� VLPLODU WR WKH 00 SXUSRVH RI XVH
IURP 6HFWLRQ ���� 7KH PRGHO GHVFULEHV WKH DV�LV 86 VLWXDWLRQ RI D FLW\� +RZHYHU� *860 FDQ
DOVR EH XVHG WR LGHQWLI\ SRVVLEOH DUHDV ZKHUH LPSOHPHQWLQJ D SURMHFW FDQ LPSDFW WKH FLW\¶V 86

��
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LQ WKH WR�EH VLWXDWLRQ RI D FLW\� 7KHUHIRUH� *806 SURYLGHV DQ LPSOLFLW SUHVFULSWLYH SXUSRVH RI
XVH DV ZHOO� ,QGLFDWLRQV RI WKH SURJUHVV RI WKH IRFXV DUHDV RI 86 GHYHORSPHQW DUH LGHQWLILHG�
EXW JXLGDQFH RQ SRVVLEOH GHFLVLRQV LV QRW H[SOLFLWO\ SURYLGHG� +RZHYHU� *860 GRHV H[SOLFLWO\
SURYLGH D FRPSDUDWLYH SXUSRVH RI XVH� ZKHUH WKH PHDVXUHPHQWV RI IRFXV DUHDV RI FLWLHV FDQ EH
FRPSDUHG� 7KLV DOORZV FLWLHV WR OHDUQ IURP HDFK RWKHU E\ H[FKDQJLQJ LQIRUPDWLRQ RQ ZKDW VPDUW
SURMHFWV KDG WKH GHVLUHG LPSDFW RQ 86�

7KXV WKLV PRGHO KDV WKUHH SXUSRVHV RI XVH�

�� 'HVFULSWLYH� FRQFHUQLQJ DVVHVVLQJ WKH 86 RI DQ H[LVWLQJ FLW\� 7KLV FDQ EH GRQH IRU H[�
DPSOH RQFH RU WZLFH SHU \HDU LQ RUGHU WR WUDFN WKH 86 RI D FLW\ RYHU WLPH�

�� ,PSOLFLWO\ 3UHVFULSWLYH� VXSSRUWLQJ GHFLVLRQ PDNLQJ FRQFHUQLQJ VPDUW SURMHFW VHOHFWLRQ�
7KLV FDQ EH GRQH RQ DQ DG�KRF EDVLV� ZKHQHYHU GHFLGLQJ RQ 6& LQLWLDWLYHV�

�� &RPSDUDWLYH� DOORZLQJ IRU WKH FRPSDULVRQ RI 86 DVVHVVPHQW UHVXOWV RI PXOWLSOH FLWLHV�
7KLV FDQ EH GRQH RQ DQ DG�KRF EDVLV�

7KH VHFRQG SXUSRVH RI XVH FDQ EH GHYHORSHG IXUWKHU� E\ SURYLGLQJ *860 UHVXOWV ZLWK PRUH
JXLGDQFH RQ KRZ WR LPSURYH D FLW\ DQG DQDO\]H WKH SRWHQWLDO LPSDFW RI 6& LQLWLDWLYHV� $GGLWLRQDO
IXQFWLRQV WKDW SUHGLFW WKH LPSDFW RI VPDUW SURMHFW LPSOHPHQWDWLRQ WR D FLW\¶V 86 FDQ EH LQFOXGHG
WR FUHDWH WKH WR�EH VLWXDWLRQ WKH FLW\ GHVLUHV� ,QFOXGLQJ VXFK SUHGLFWLYH IXQFWLRQV LQ *860 ZRXOG
SURYLGH PRUH JXLGDQFH IRU VPDUW SURMHFW VHOHFWLRQ GHFLVLRQ�PDNLQJ� +RZHYHU� FXUUHQWO\ *860
LV QRW H[SOLFLWO\ SUHVFULSWLYH DQG QRQH RI WKH 6&00 SUHVFULSWLYH '3V IURP 7DEOH ��� DUH PRGLILHG
DQG DSSOLHG LQ WKLV VWXG\�

����� 7DUJHW *URXSV

7KLV VXEVHFWLRQ FRQFHUQV '3 ����� IURP 7DEOH ���� ZKLFK GLVFXVVHV WKH DXGLHQFH WKDW QHHGV
DQG ZLOO XVH WKH PRGHO� ZK\ LWV DSSOLFDWLRQ LV QHHGHG� ZKDW WKH DXGLHQFH¶V QHHGV DUH� DQG KRZ
WKH PRGHO LV WR EH DSSOLHG >��@� 7KLV '3 LV LQLWLDOO\ GLVFXVVHG LQ &KDSWHU ��

7KHUH DUH IRXU JURXSV IRU ZKRP WKH PRGHO LV UHOHYDQW�

�� &LW\ *RYHUQPHQW �([HFXWLYH ERDUG OHYHO�� 7KRVH ZKR RIILFLDOO\ RYHUVHH WKH FLW\ DQG
PDQDJH LWV GHYHORSPHQW� 7KH\ GHFLGH ZKDW SURMHFWV WR LPSOHPHQW WR PDNH WKH FLW\ VPDUWHU
DV GHVLUHG� 7KH FLW\ JRYHUQPHQW FDQ XVH SUDFWLFDO� WUDQVSDUHQW� DQG UHSHDWDEOH SURFHVVHV
WR VXSSRUW DQG FRPPXQLFDWH WKH GHFLVLRQV WKH\ PDNH FRQFHUQLQJ WKH FLW\¶V 86� 7KLV QHHG
LV HVWDEOLVKHG LQ PXOWLSOH VWXGLHV LQFOXGLQJ >��� ��� ��@� 7KH\ KDYH D KLJK LQWHUHVW DQG
SRZHU LQ GHWHUPLQLQJ ZKDW WKH FLW\ 86 LV DQG KRZ WR GHYHORS LW IXUWKHU�

�� ([WHUQDO &RQVXOWDQWV� 7KH\ DGYLVH WKH FLW\ RQ KRZ WR LPSURYH LWV 86 DQG� ZKHQ QHHGHG�
SURYLGH VHUYLFHV DQG UHVRXUFHV IRU FLW\ GHYHORSPHQW� 7KLV FDQ EH LQ WKH IRUP RI LPSOH�
PHQWLQJ 6& LQLWLDWLYHV� 7KHVH FRQVXOWDQWV ZLVK WR VHOO WKHLU SURGXFWV DQG VHUYLFHV WR WKH
FLWLHV� :KLOH WKH\ KDYH D KLJK LQWHUHVW LQ WKH 6& FRQFHSW DQG FLW\ 86� WKH\ GR QRW KDYH
WKH DXWKRULW\ WR GHFLGH ZKLFK VHUYLFHV DQG SURGXFWV DUH QHHGHG�

�� &LWL]HQV� 7KH\ OLYH RU RSHUDWH LQ WKH FLW\ LQ TXHVWLRQ DQG DUH LPSDFWHG E\ DQG LPSDFW LWV
86� &LWL]HQV WKDW UHVLGH LQ WKH FLW\ DUH DW WKH FHQWHU RI WKH 6& FRQFHSW IURP WKH KROLV�
WLF SHUVSHFWLYH� DV GLVFXVVHG LQ &KDSWHU �� &LWL]HQV DQG FLWL]HQ RUJDQL]DWLRQV ZDQW WKH
FLW\ WR LPSURYH LQ WHUPV RI WKH GHVLUHG RXWFRPHV RI *86) �VHH )LJ� ����� $V QRWHG E\
$O�1DVUDZL HW DO� >��@� HQJDJLQJ WKH FLWL]HQV DQG WKHLU RUJDQL]DWLRQV LV WKH NH\ WR 86� 5H�
JDUGOHVV RI ZKDW VPDUW SURMHFWV DUH LPSOHPHQWHG� FLWL]HQV¶ DQG FLWL]HQ RUJDQL]DWLRQV¶ XVH
DQG UHVSRQVH WR WKRVH VPDUW SURMHFWV XOWLPDWHO\ GHWHUPLQH WKH FLW\¶V 86�

��
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�� 6& UHVHDUFKHUV� $FDGHPLF UHVHDUFKHUV LQ WKH 6& ILHOG VWXG\ WRSLFV UHODWHG WR WKH 6&
FRQFHSW� 7KLV VWXG\ LV FRQFHUQHG ZLWK UHVHDUFKHUV WKDW IRFXV RQ WKH DVVHVVPHQW RI 86�
7KH\ GHVLUH WR LGHQWLI\ D VWDQGDUGL]HG SURFHVV IRU DVVHVVLQJ WKH 86 RI RQH RU PXOWLSOH
FLWLHV� $Q 86 DVVHVVPHQW PHDVXUHPHQW LWHP SURYLGHV WKHP ZLWK VXFK D SURFHVV WR PHD�
VXUH VSHFLILF FKDUDFWHULVWLFV RI 6&V DQG FRPSDUH WKHP EHWZHHQ FLWLHV LQ D WUDQVSDUHQW
ZD\� $FDGHPLF UHVHDUFKHUV ZKLOH LQWHUHVWHG LQ WKH WRSLF GR QRW W\SLFDOO\ KDYH SRZHU RYHU
WKH GHFLVLRQV RQ 6& LQLWLDWLYH VHOHFWLRQ�

7KH SRVVLEOH WDUJHW JURXSV RI *860 FDQ EH FKDUDFWHUL]HG OLNH LQ WKH VWDNHKROGHU DQDO\VLV
SURFHVV RI 0HQGHORZ LQ >��@ VKRZQ LQ )LJ� ���� ZKHUH VWDNHKROGHUV DUH PDSSHG GHSHQGV RQ
WKH LQWHUHVW RU SRZHU WKH\ SRVVHVV�

)LJXUH ���� 7KH 6WDNHKROGHU $QDO\VLV *ULG

7KLV VWDNHKROGHU DQDO\VLV JULG ZDV DGDSWHG WR DSSO\ WR WKH JURXSV GHVFULEHG DERYH� 7KH
DGDSWDWLRQ GRHV QRW LPSO\ D VFDOH EXW UDWKHU GLYLGHV WKH GLIIHUHQW JURXSV LQWR GLVWLQFW FDWHJRULHV�

)LJXUH ���� $GDSWHG 6WDNHKROGHU $QDO\VLV *ULG IRU *860

%\ ORRNLQJ DW )LJ� ��� RQH JURXS KLJKOLJKWHG DV EHLQJ ERWK LQWHUHVWHG LQ FRQGXFWLQJ 86
DVVHVVPHQWV DQG KDYLQJ D OHYHO RI SRZHU RQ 6& GHYHORSPHQW� LV WKH FLW\ JRYHUQPHQW �HVSHFLDOO\
RIILFLDOV UHVSRQVLEOH IRU PDQDJLQJ WKH 86 RI WKH FLW\�� &LWL]HQV DUH QRW WKH WDUJHW JURXS� EXW KROG
D FRQVLGHUDEOH DPRXQW RI SRZHU DQG WKXV WKHLU LQWHUHVWV PXVW EH FRQVLGHUHG ZKHQ XVLQJ *860�
%RWK WKH H[WHUQDO FRQVXOWDQWV DQG 6& UHVHDUFKHUV GR QRW KDYH SRZHU FRQFHUQLQJ VPDUW SURMHFW

��
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VHOHFWLRQ� EXW DUH LQWHUHVWHG LQ WKH VXEMHFW� 7KHUHIRUH� WKH WDUJHW JURXS RI *860 LV WKH RIILFLDOV
LQ WKH FLW\ JRYHUQPHQW WKDW GLUHFWO\ PDNH GHFLVLRQV DERXW ZKLFK VPDUW VROXWLRQV WR LPSOHPHQW�

7KH WDUJHW JURXS RI *860 ZDQWV D SUDFWLFDO 86 DVVHVVPHQW PHDVXUHPHQW LWHP WKDW FDQ
EH IOH[LEO\ DSSOLHG� &XUUHQWO\� WKH 6& FRQFHSW LV XQFOHDU DQG VWDQGDUGL]HG PHWKRGV WR PDNH D
FLW\ VPDUWHU KDYH \HW WR EH GHILQHG �DV GLVFXVVHG LQ &KDSWHUV � DQG ��� $OORZLQJ D FLW\ WR EDVH
WKHLU GHFLVLRQV RQ TXDQWLWDWLYH GDWD LQ *860� HQKDQFHV WKHLU 86 DVVHVVPHQW DQG VPDUW SURMHFW
VHOHFWLRQ GHFLVLRQ�PDNLQJ FDSDELOLWLHV�

6XFK D PRGHO LV FRPSOH[ IRU D FLW\ JRYHUQPHQW WR XQGHUVWDQG DW ILUVW� $ WKLUG SDUW\ ZLWK
NQRZOHGJH RI WKH WKHRULHV XVHG IRU *860 DQG KRZ LW FRQGXFWV 86 DVVHVVPHQWV� ZRXOG KHOS WKH
FLW\ JRYHUQPHQW WR OHDUQ DERXW *860 DQG VHW LW XS DV UHTXLUHG WR FRQGXFW WKH 86 DVVHVVPHQWV
DFFRUGLQJ WR WKH ORFDO FRQWH[W RI WKH FLW\� (YHQWXDOO\� WKH FLW\ JRYHUQPHQW ZRXOG FRQGXFW VHOI�
DVVHVVPHQWV DQG XVH *860 DV GHVLUHG� 8OWLPDWHO\� WKH SHUFHSWLRQ RI XVHIXOQHVV DQG HDVH RI
XVH RI *860 IRU WKH WDUJHW JURXS LV HVVHQWLDO IRU LWV DGRSWLRQ >��@�

����� 'LIIHUHQWLDWLRQ )DFWRUV IURP 6LPLODU 00V

7KLV VXEVHFWLRQ VKRZV KRZ*860 VDWLVILHV *860'3 ������ 7KLV '3 UHYLHZV H[LVWLQJ00V DQG
GHWHUPLQHV ZKHWKHU D QHZ PRGHO VKRXOG EH GHYHORSHG RU DQ H[LVWLQJ RQH VKRXOG EH LPSURYHG
>��� ��@� 7KLV SRLQW KDV DOUHDG\ EHHQ GLVFXVVHG LQ 6HFWLRQ ���� 7KH FRQFOXVLRQV RI WKLV VHFWLRQ
ZLOO EH JLYHQ EHORZ�

)RXU H[LVWLQJ 6&00V ZHUH FRPSDUHG DQG LW ZDV GHWHUPLQHG WKDW GHYHORSLQJ D QHZ PRGHO
ZDV DSSURSULDWH GXH WR WKUHH GLIIHUHQWLDWLRQ IDFWRUV�

�� ([LVWLQJ 86 00V DUH FRXQWU\ VSHFLILF DQG RSHUDWLRQDOL]HG WR DSSO\ WR FLWLHV LQ RQH FRXQWU\�
7KH\ DOO ODFN D JOREDO SHUVSHFWLYH�

�� 1R XQLYHUVDO JURXS RI FLW\ DVSHFWV WR PHDVXUH ZKHQ DVVHVVLQJ 86 KDV EHHQ LGHQWLILHG�

�� /DFN RI XQFOHDU GHWDLOV RQ H[LVWLQJ VLPLODU 00V PDNHV LPSURYLQJ RQH GLIILFXOW�

����� 9DOLGDWLRQ RI WKH 0RGHO

7KLV VXEVHFWLRQ GHWDLOV KRZ WKH VWXG\ VDWLVILHV *860 '3 ������ ZKLFK FRQFHUQV SURYLGLQJ VXS�
SRUW IRU DSSURSULDWH PRGHO GHYHORSPHQW E\ XQGHUVWDQGLQJ WKH GRPDLQ WKURXJK OLWHUDWXUH UHYLHZ
DQG YDOLGDWLRQ WKURXJK H[SHUW LQWHUYLHZV RU FDVH VWXGLHV�

$ V\VWHPDWLF OLWHUDWXUH UHYLHZ KDV EHHQ GRQH WR LQYHVWLJDWH WKH 6& DQG 86 DVVHVVPHQW ILHOG�
7KH ILQGLQJV RI WKH OLWHUDWXUH UHYLHZ DUH GLVFXVVHG LQ &KDSWHUV � DQG �� 7KH UHYLHZV FRQWULEXWH
WR WKH XQGHUVWDQGLQJ RI 86 DVVHVVPHQW� GLIIHUHQFHV RI 86 DVVHVVPHQW EHWZHHQ FRXQWULHV� WKH
GHVLJQ RI 00V� DQG H[LVWLQJ 6&00V� 7KH OLWHUDWXUH UHYLHZ PHWKRGRORJ\ XVHG IRU WKLV UHVHDUFK
ZDV GLVFXVVHG LQ 6HFWLRQ ������ )RU &KDSWHU �� D VKRUW OLWHUDWXUH UHYLHZ RI 6&00V ZDV GRQH�
XVLQJ WKH VDPH PHWKRGRORJ\�

*860 LV WHVWHG DW WKH HQG RI LWHUDWLRQ � DQG YDOLGDWHG DIWHU LWHUDWLRQ � DV VKRZQ LQ )LJ� ����
7KLV LV GRQH WKURXJK WKH H[SHUW RSLQLRQ PHWKRGRORJLHV GLVFXVVHG LQ 6HFWLRQ ������ 7KLV ZLOO EH
GLVFXVVHG LQ XSFRPLQJ FKDSWHUV�

%\ DSSO\LQJ WKHVH PHWKRGRORJLHV WKH DSSURSULDWH GHYHORSPHQW RI *860 ZDV VXSSRUWHG�

����� 0RGHO 'RFXPHQWDWLRQ

7KH ODVW 00%DVLF '3 LV QRW PRGLILHG >��@� ,W LV '3 ����� IURP7DEOH ���� ,W FRQFHUQV GRFXPHQWLQJ
WKH GHVLJQ SURFHVVHV DQG PHWKRGV DSSOLHG ZKHQ GHYHORSLQJ WKH PRGHO� LQ WKLV FDVH� *860�
7KH GHVLJQ SURFHVVHV DQG PHWKRGV XVHG DUH GRFXPHQWHG LQ WKLV UHVHDUFK�

��
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:KLOH WKLV VHFWLRQ GLVFXVVHV *860¶V EDVLF GHWDLOV �UHODWLQJ WR '3V ������������ DQG �������
WKH QH[W VHFWLRQ HODERUDWHV RQ WKH IRFXV DUHDV RI *860� ,W GHWDLOV WKH DVSHFWV RI D FLW\ WKDW ZLOO
EH DVVHVVHG E\ WKH PRGHO�

��� )RFXV $UHDV RI 8UEDQ 6PDUWQHVV

,Q WKLV VHFWLRQ� WZR PRGLILHG '3V DUH LQWURGXFHG DQG ZLOO EH IXUWKHU GHWDLOHG LQ WKH FRUUHVSRQGLQJ
VXEVHFWLRQ� $V GLVFXVVHG LQ VHFWLRQ ���� *860 LV QRW DQ 6&00 DV LW GRHV QRW XVH WKH FRQFHSW
RI PDWXULW\ IRU LWV 86 DVVHVVPHQWV� 7KH 00 EDVLF '3V ����� � ����� IURP 7RUULQKD DQG 0DFKDGR
LQ >��@ DUH PRGLILHG� %DVLF '3 ����� KDV EHHQ PRGLILHG WR UHIOHFW WKH 6& FRQFHSW� %DVLF '3
����� DQG ����� KDYH EHHQ FRPELQHG WR IRUP *860 EDVLF '3 ������ 7KH WZR *860 EDVLF '3V
DUH VKRZQ LQ 7DEOH ����

'3 1DPH 'HVFULSWLRQ
����� 'HVFULSWRU RI 8UEDQ

6PDUWQHVV DQG LWV
'LPHQVLRQV

&OHDU DQG FRQFLVH LGHQWLILFDWLRQ RI WKH IRFXV DUHDV RI XUEDQ VPDUW�
QHVV DQG WKHLU GLPHQVLRQV

����� 'HILQLWLRQ RI WKH
0RGHO¶V $VVHVVPHQW
$SSURDFK

7KH DSSURDFK WR PHDVXULQJ WKH IRFXV DUHDV DQG FLW\ XUEDQ VPDUW�
QHVV LV H[SOLFLWO\ GHVFULEHG

7DEOH ���� *860 %DVLF 'HVLJQ 3ULQFLSOHV ����� DQG �����

7KH *860 EDVLF '3 ����� FRQFHUQV WKH IRFXV DUHDV RI 86 WKDW *860 ZLOO PHDVXUH� 7KH
VXEVHFWLRQ EHORZ GHVFULEHV KRZ WKH PRGHO VDWLVILHV WKLV '3�

7KH VXEVHFWLRQ DIWHU WKDW GHWDLOV KRZ WKH PRGHO IXOILOOV *860 EDVLF '3 ������ 7KLV '3
GHILQHV WKH 86 DVVHVVPHQW SURFHVV RI *860�

����� 7KH 'HWDLOHG *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN

7KLV VXEVHFWLRQ GHWDLOV ZKDW WKH IRFXV DUHDV RI *860 DUH DQG KRZ WKH\ FDQ EH PHDVXUHG� 7KH
GHVFULEHG FRQWHQW FRQFHUQV *860 EDVLF '3 ����� �VKRZQ LQ 7DEOH �����

$V )LJ� ��� VKRZV� LQ RUGHU WR DVVHVV KRZ VPDUW D FLW\ LV� VHYHQ RXWVLGH FRQVWUXFWV QHHG WR EH
PHDVXUHG� 7KHVH FRQVWUXFWV GLVSOD\HG DUH WKH VHYHQ KLJK�OHYHO IRFXV DUHDV RI 86 DVVHVVPHQWV
FRQGXFWHG E\ *860� (DFK IRFXV DUHD FDQ EH XQGHUVWRRG E\ RQH RU PXOWLSOH VXEFRPSRQHQW�V��
7KHVH VXEFRPSRQHQWV UHSUHVHQW UHOHYDQW WRSLFV WR EH DVVHVVHG E\ RQH RU PRUH LQGLFDWRU�V��
7KLV GHPRQVWUDWHV ZKDW DVSHFWV RI WKH FLW\ DUH PHDVXUHG ZKHQ *860 DVVHVVHV 86� 7KLV LV
WKH ILUVW YHUVLRQ RI WKH 'HWDLOHG *86) �RU 'HWDLOHG *86) 9��� DV VKRZQ LQ )LJ� ��� WKDW ZLOO EH
XSGDWHG ODWHU LQ WKLV UHVHDUFK�

��
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)LJXUH ���� 'HWDLOHG *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN 9�

$V 'HWDLOHG *86) 9� VKRZV� *860 LGHQWLILHV D VHW RI LQGLFDWRUV WR PHDVXUH D QXPEHU RI
VXEFRPSRQHQWV IRU HDFK IRFXV DUHD RI WKH IUDPHZRUN LQWURGXFHG LQ 6HFWLRQ ������ :KLOH VXE�
FRPSRQHQWV PD\ EH UHOHYDQW WR GLIIHUHQW FLWLHV� DV GHVFULEHG LQ 6HFWLRQ ������ LQGLFDWRUV XVHG
EHWZHHQ WKRVH FLWLHV PD\ QRW EH VKDUHG� 7KHUHIRUH� *860 ORRNV WR GHILQH D OLVW RI VXEFRP�
SRQHQWV WR EH XVHG GXULQJ WKH DVVHVVPHQW� EXW DFNQRZOHGJHV WKDW WKH VHW RI LQGLFDWRUV PD\
KDYH WR EH DGDSWHG EHWZHHQ FLWLHV� 7KH LGHD LV WKDW WKH LQGLFDWRUV XVHG DUH WKH VDPH RU VLPLODU
EHWZHHQ WKH FLWLHV EHLQJ DVVHVVHG�

7DEOH ��� GHVFULEHV WKH VHYHQ IRFXV DUHDV RI 86 DVVHVVPHQW DV LGHQWLILHG LQ WKH *OREDO
8UEDQ 6PDUWQHVV )UDPHZRUN �VKRZQ LQ )LJ� ����� $ORQJ ZLWK GHVFULSWLRQV RI HDFK IRFXV DUHD�
H[DPSOHV RI WKH VXEFRPSRQHQWV WR EH PHDVXUHG DUH LGHQWLILHG�

)RFXV $UHD 1DPH 'HILQLWLRQ ([DPSOH 6XEFRPSRQHQW�V�
&RPPXQLWLHV &RQFHUQHG ZLWK LQGLFDWRUV WKDW PHDVXUH

WKH KXPDQ DQG VRFLDO FDSLWDO RI D FLW\�
7KH KHDOWK DQG HGXFDWLRQ RI
FLWL]HQV

7HFKQRORJ\ 6HHNV WR DVVHVV RYHUDOO FKDUDFWHULVWLFV RI
WKH XVH RI WHFKQRORJ\ LQ WKH FLW\�

8VH DQG DFFHVV WR WHFKQRORJ\
LQ WKH FLW\

,QIUDVWUXFWXUH 6HHNV WR DVVHVV FKDUDFWHULVWLFV RI WKH
KXPDQ�PDGH HOHPHQWV LQ WKH XUEDQ
HQYLURQPHQW

7UDIILF VDIHW\� KRXVLQJ

*RYHUQDQFH &RQFHUQV WKH PDQDJHPHQW RI SHRSOH�
SROLFLHV� DQG VHUYLFHV LQ WKH FLW\

3XEOLF VHUYLFHV� PXQLFLSDOLW\
VSHQGLQJ

4XDOLW\ RI /LIH $VSHFWV FRQFHUQLQJ KRZ ZHOO SHRSOH LQ
WKH FLW\ OLYH

6DWLVIDFWLRQ ZLWK HGXFD�
WLRQ�KHDOWK IDFLOLWLHV� SRYHUW\
UDWH

&RPSHWLWLYHQHVV $VSHFWV RI WKH HFRQRPLF JURZWK DQG DW�
WUDFWLYHQHVV RI D FLW\ DQG LWV FRPSHWLWLYH
SRVLWLRQ WR RWKHU FLWLHV

3URGXFWLYLW\� WRXULVWLF DWWUDF�
WLYHQHVV

6XVWDLQDELOLW\ $VSHFWV UHODWHG WR WKH HIILFLHQF\ RI D FLW\¶V
PDQDJHPHQW RI UHVRXUFHV DQG LPSDFWV RQ
LWV HQYLURQPHQW

3ROOXWLRQ� HQHUJ\

7DEOH ���� *860 )RFXV $UHD 'HILQLWLRQV DQG ([DPSOHV

)RU WKLV UHVHDUFK� D OLVW RI VXEFRPSRQHQWV ZDV GUDIWHG ZLWK WKH LQWHQWLRQ WR VWDQGDUGL]H WKH

��
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VXEFRPSRQHQWV *860 ZRXOG VHHN WR PHDVXUH� 7KH GUDIW OLVW ZDV EDVHG RQ WKH WRSLFV IURP WKH
LQGLFDWRUV LGHQWLILHG E\ WKH ,62 VWDQGDUGV ����� DQG ����� >��� ��@� DQG WKH UHVHDUFK DUWLFOH
>��@� +RZHYHU� DIWHU WKH ILUVW URXQG RI H[SHUW RSLQLRQ LQWHUYLHZV �GLVFXVVHG LQ WKH QH[W FKDSWHU��
LW EHFDPH FOHDU WKDW VXFK VWDQGDUGL]DWLRQ LV GLIILFXOW DQG QHHGV D ORW PRUH ZRUN� 7KXV� WKLV GUDIW
OLVW RI VXEFRPSRQHQWV LV RQO\ EULHIO\ GLVFXVVHG LQ WKH IROORZLQJ FKDSWHU�

7KH QH[W VXEVHFWLRQ GHWDLOV KRZ WKH PHDVXUHPHQW RI WKH IRFXV DUHDV DQG WKHLU VXEFRPSR�
QHQWV DUH XVHG LQ WKH 86 DVVHVVPHQW SURFHVVHV RI *860�

����� 8UEDQ 6PDUWQHVV $VVHVVPHQW $SSURDFK

7KLV VXEVHFWLRQ GHVFULEHV KRZ *860 VDWLVILHV *860 EDVLF '3 ����� �VKRZQ LQ 7DEOH �����
ZKLFK LV FRQFHUQHG ZLWK GHWDLOLQJ WKH 86 DVVHVVPHQW SURFHVV RI WKH PRGHO�

(DFK IRFXV DUHD LV PHDVXUHG E\ WKH LQGLFDWRUV DVVRFLDWHG ZLWK WKH IRFXV DUHD¶V VXEFRPSR�
QHQWV� 7KHVH LQGLFDWRU YDOXHV FDQ EH PHUJHG WR LGHQWLI\ WKH VXEFRPSRQHQW YDOXH DQG WKURXJK
QRUPDOL]DWLRQ� UHTXLUHG IRU FHUWDLQ LQGLFDWRUV� WKH YDOXHV FDQ EH XWLOL]HG LQ WKLV SURFHVV� 7KH
YDOXHV IRU HDFK VXEFRPSRQHQW FDQ EH VLPLODUO\ FRPELQHG SHU IRFXV DUHD� 7KH YDOXHV RI WKH
LQGLFDWRUV� VXEFRPSRQHQWV� RU IRFXV DUHDV FDQ EH SORWWHG DQG GLVSOD\HG RQ D VSLGHU FKDUW� DV
VKRZQ LQ )LJ� ���� )LQDOO\� WKH DUHD FRYHUHG LQ WKH VSLGHU FKDUW FDQ EH FDOFXODWHG� JHQHUDWLQJ
RQH WRWDO 86 VFRUH IRU D FLW\� 7KLV JHQHUDO GHVFULSWLRQ RI WKH 86 DVVHVVPHQW DSSURDFK RI *860
�VKRZQ LQ )LJ� ���� ZLOO EH GLVFXVVHG LQ PRUH GHWDLO EHORZ�

)LJXUH ���� *HQHULF 6SLGHU &KDUW ([DPSOH

1RWH WKDW WKH VSLGHU FKDUW H[DPSOH� VKRZQ LQ )LJ� ��� GLVSOD\V WKH YDOXHV RI VXEFRPSR�
QHQWV� 'HSHQGLQJ RQ WKH QXPEHU RI VXEFRPSRQHQWV DQG LQGLFDWRUV XVHG LQ WKH DVVHVVPHQW�
WKH LQIRUPDWLRQ VKRZQ LQ WKLV FKDUW ZRXOG QHHG WR EH DGMXVWHG� $V WKH QXPEHU RI VXEFRPSRQHQWV
DQG LQGLFDWRUV LQFUHDVHV� WKLV FKDUW ZRXOG EHFRPH XQFOHDU� $GGLWLRQDO VSLGHU FKDUWV GLVSOD\LQJ
WKH LQGLFDWRUV SHU VXEFRPSRQHQW DQG VXEFRPSRQHQWV SHU IRFXV DUHD PD\ EH QHHGHG� ,Q WKLV
UHVHDUFK� WKH VSLGHU FKDUWV GLVSOD\ DOO WKH VXEFRPSRQHQWV RI WKH IRFXV DUHDV RI FLW\ 86�

��
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)LJXUH ���� *860¶V $VVHVVPHQW $SSURDFK 9�

)LJ� ��� VKRZV WKDW WKH ILUVW YHUVLRQ RI WKH 86 DVVHVVPHQW DSSURDFK RI *860 �RU *860¶V
$VVHVVPHQW $SSURDFK 9�� LV GLYLGHG LQWR � DFWLRQV�

�� 6WDUW $VVHVVPHQW� 6HUYHV DV WKH SUHSDUDWLRQ VWHS WR FRQGXFWLQJ WKH DVVHVVPHQW� ,Q LW�
WKH LQGLFDWRUV DVVRFLDWHG ZLWK HDFK VXEFRPSRQHQW RI DOO WKH IRFXV DUHDV DQG WKH VRXUFHV
RI WKRVH LQGLFDWRUV DUH LGHQWLILHG DQG VHOHFWHG�

�� &ROOHFW DQG 1RUPDOL]H� 7KRVH LQGLFDWRUV DUH JDWKHUHG� PHDVXUHG� DQG QRUPDOL]HG VR
WKH\ DOO VKDUH WKH VDPH UDQJH RU VFDOH RI QXPEHUV DQG FDQ EH HDVLO\ SORWWHG� $OVR WR
DYRLG WKH LPSDFWV RI FLW\ VL]H >��� ��@ DQG WHFKQRORJ\ GHYHORSPHQW �LQ WKH FDVH WZR FLWLHV
ZLWK GLIIHUHQW EXW VLPLODU LQGLFDWRUV DUH EHLQJ DVVHVVHG� >��@ RQ LQGLFDWRUV� WKH VHOHFWHG
LQGLFDWRUV PXVW EH QRUPDOL]HG WR VWDQGDUG UDWLRV RU SHUFHQWDJHV�

�� &UHDWH DQG 3RSXODWH &KDUW� &UHDWH D VSLGHU FKDUW ZLWK WKH VXEFRPSRQHQWV RI WKH IRFXV
DUHDV IURP )LJ� ��� ZLWK D VWDQGDUG VFDOH WKDW ILWV ZLWK DOO WKH LQGLFDWRUV� 7KHQ SORW WKHLU
DVVRFLDWHG YDOXHV RQ WKH FKDUW� 7KLV VSLGHU FKDUW YLVXDOO\ UHSUHVHQWV WKH 86 RI WKH FLW\
DVVHVVHG� DQG EH XVHG LQ GLVFXVVLRQV�

�� &DOFXODWH 8UEDQ6PDUWQHVV5DWLR� &DOFXODWH WKH VXUIDFH DUHD RI WKH FKDUW FRYHUHG E\ WKH
QRUPDOL]HG YDOXHV DQG GLYLGH LW E\ WKH WRWDO VXUIDFH DUHD RI WKH FKDUW� 7KH DUHD FRYHUDJH
UDWLR JLYHV D VFRUH IRU WKH 86 RI WKH FLW\� 7KLV FRYHUDJH UDWLR LV WKH 86 5DWLR DQG LW LV WKH
ILQDO RXWSXW RI *860� 7KLV UDWLR SURYLGHV D QXPEHU WKDW FDQ EH XVHG IRU IXUWKHU DQDO\VLV
�L�H� PRQLWRULQJ WKH 86 RI D FLW\ RYHU WLPH��

7KH PHWKRG WR FDOFXODWH WKH 86 5DWLR PXVW EH GHILQHG LQ PRUH GHWDLO� $V FDQ EH VHHQ LQ WKH
JHQHULF VSLGHU FKDUW H[DPSOH �VKRZQ LQ )LJ� ����� WKH FKDUW LV DQ Q�VLGHG SRO\JRQ ZKHUH Q LV WKH
QXPEHU RI HGJHV� ,Q WKLV FDVH Q HTXDOV WKH QXPEHU RI YDOXHV SORWWHG LQ WKH FKDUW� $V D UHVXOW�
WKLV FKDUW FDQ EH HQYLVLRQHG DV Q WULDQJOHV� DQ H[DPSOH RI WKLV UHODWLRQVKLS FDQ EH VHHQ LQ )LJ�
���� 7KH VSLGHU FKDUW H[DPSOH IURP )LJ� ��� FDQ EH GLYLGHG LQWR VHYHQ RI WKHVH WULDQJOHV�

��
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)LJXUH ���� $ WULDQJOH LQ WKH ([DPSOH 6SLGHU &KDUW

(DFK WULDQJOH LQ WKH VSLGHU FKDUW YLVXDOO\ LQGLFDWHV KRZ PXFK LW LV FRYHUHG E\ WKH YDOXHV IURP
WKH DVVHVVPHQW� ,Q RUGHU WR TXDQWLI\ WKLV FRYHUDJH� WKLV WULDQJOH FDQ EH GLYLGHG LQWR WZR DUHDV�
WKH FRYHUDJH DUHD �WKH DUHD FRYHUHG E\ WKH YDOXHV RI WKH DVVHVVPHQW� DQG WKH WRWDO DUHD �WKH
DUHD FRYHUHG E\ WKH PD[LPXP YDOXHV SRVVLEOH�� )LJ� ��� H[SDQGV WKH H[DPSOH WULDQJOH VKRZQ
LQ )LJ� ��� WR VKRZ WKHVH WZR DUHDV DQG GLVSOD\V WKUHH TXDQWLWLHV NQRZQ DERXW HYHU\ WULDQJOH�
WKH YDOXHV IRXQG LQ WKH DVVHVVPHQWV �LQ WKLV FDVH WKH YDOXHV IRU VXEFRPSRQHQWV�� WKH PD[LPXP
YDOXH SRVVLEOH� DQG WKH DQJOH VKDUHG EHWZHHQ DOO WKH WULDQJOHV LQ WKH FKDUW� 7KH DQJOH LV IL[HG
DQG LW FDQ EH IRXQG E\ XVLQJ WKH IRUPXOD LQ HTXDWLRQ ����

Angle◦ = 360/n �����

)LJXUH ���� 7KH 7ZR $UHDV RI D 7ULDQJOH

7KHVH DUHDV DUH FDOFXODWHG IRU
HDFK WULDQJOH LQ WKH VSLGHU FKDUW�
DQG DUH VHSDUDWHO\ DGGHG WR SUR�
YLGH WKH FRYHUDJH DUHD RI DOO WKH
VXEFRPSRQHQWV DQG WKH WRWDO DU�
HD RI WKH ZKROH FKDUW� 7KH DUHDV
FRYHUHG LQ HDFK WULDQJOH FDQ EH
FDOFXODWHG XVLQJ DQ HTXDWLRQ >��@�
,Q HTXDWLRQ ���� µ&¶ LV WKH DQJOH�
ZKLOH µD¶ DQG µE¶ DUH HLWKHU WKHPD[�
LPXP YDOXH RU WKH WZR PHDVXUH�
G YDOXHV SORWWHG� 7KLV LV D JHRP�
HWU\ HTXDWLRQ WKDW VWHPV IURP WKH
3\WKDJRUHDQ WKHRUHP�

Area = 1/2 ∗ a ∗ b ∗ Sin(C) �����

��
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7KH 86 5DWLR LV WKHQ FDOFXODWHG E\ FRPELQLQJ WKH WZR DUHDV� DV VKRZQ E\ HTXDWLRQ ���� $UHD&
LV WKH FRYHUDJH DUHD RI DOO WKH YDOXHV DQG $UHD7 LV WKH WRWDO DUHD RI WKH ZKROH FKDUW�

USR = (AreaC/AreaT ) �����

7KH 86 5DWLR XVHV WKH VFDOH � � � DQG GRHV QRW KDYH DQ\ XQLWV� 5DWKHU *860 JLYHV WKLV UDWLR WR
VFRUH WKH FLW\¶V 86 DV�LV VLWXDWLRQ� 2QFH WKH 86 5DWLR LV FDOFXODWHG� WKH IRXUWK DFWLRQ RI *860¶V
DVVHVVPHQW DSSURDFK LV FRPSOHWHG� 7KH UHVXOWV RI WKH DVVHVVPHQW DUH SUHVHQWHG WR WKH XVHUV
RI WKH PRGHO� ZKR FDQ WKHQ XVH WKH LQIRUPDWLRQ DV GHVLUHG�

1RWH� 7KH 86 5DWLR SURYLGHV D VSHFLILF QXPEHU UHODWLYH WR WKH VHW XS RI WKH DVVHVVPHQW DQG
WKH FLW\ XVLQJ *860 WR FRQGXFW WKH 86 DVVHVVPHQW� ,I WKH 86 RI PXOWLSOH FLWLHV RU RQH FLW\ DW
GLIIHUHQW SRLQWV LQ WLPH LV DVVHVVHG� WKHQ WKH RUGHU RI WKH OLVW RI VXEFRPSRQHQWV DQG WKH VHW RI
LQGLFDWRUV QHHGV WR EH NHSW FRQVLVWHQW� ,I QRW WKH FRYHUDJH DUHD FKDQJHV UHVXOWLQJ LQ D GLIIHUHQW
86 5DWLR� 7KLV LVVXH FDQ EH VHHQ PRVW RIWHQ EHWZHHQ FLWLHV LQ GLIIHUHQW UHJLRQV RI WKH ZRUOG� EXW
PD\ DOVR RFFXU EHWZHHQ FLWLHV ZLWKLQ D FRXQWU\ �L�H� FRDVWDO FLWLHV PD\ KDYH GLIIHUHQW LQGLFDWRUV
DYDLODEOH WKDQ FLWLHV LQODQG�� 8QOHVV WKH FLWLHV XVH WKH VDPH PHDVXUHPHQW VFKHPD�

��� 6XPPDU\

7KLV FKDSWHU GHILQHV WKH EDVLF GHWDLOV RI WKH WKHRUHWLFDO *860� ,W DSSOLHV D QXPEHU RI *860
EDVLF '3V WR HQVXUH DSSURSULDWH PRGHO GHYHORSPHQW� ,W GHVFULEHV VXFK DFWLYLWLHV DV� ZKDW
WKH DSSOLFDWLRQ GRPDLQ RI WKH PRGHO LV� ZKDW WDUJHW JURXS LW DSSOLHV WR� LWV SXUSRVH RI XVH� LWV
DSSOLFDELOLW\� KRZ LW GLIIHUV IURP VLPLODU PRGHOV� DQG KRZ LW LV YDOLGDWHG DQG GRFXPHQWHG� 7KLV
FKDSWHU DOVR GHILQHV KRZ *860PHDVXUHV 86 DQG GHVFULEHV LWV PHDVXUHPHQW SURFHVVHV� 7KH
IROORZLQJ FKDSWHU ZLOO FRQFOXGH LWHUDWLRQ RQH� RU VWHS IRXU IURP )LJ� ���� E\ WHVWLQJ WKLV WKHRUHWLFDO
PRGHO ZLWK H[SHUW RSLQLRQ LQWHUYLHZV�

��
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&+$37(5�
7KHRUHWLFDO 5RXQG (YDOXDWLRQ

7KLV FKDSWHU WHVWV WKH WKHRUHWLFDO YHUVLRQ RI *860� GHVLJQHG LQ WKH SUHYLRXV FKDSWHU� 7KLV LV
GRQH E\ TXDOLWDWLYHO\ HYDOXDWLQJ ZKDW H[SHUWV WKLQN RI WKH PRGHO DQG LV DQ LPSRUWDQW FKHFN LQ
DQVZHULQJ 564 ���� 7KLV LV WKH ODVW VXEVWHS RI LWHUDWLRQ � �VXEVWHS �G� IURP WKH GHYHORSPHQW
PHWKRGRORJ\ RI *860 LQ )LJ� ���� )RU WKLV WH[W� VL[ H[SHUW RSLQLRQ LQWHUYLHZV DUH FRQGXFWHG� DV
LV GLVFXVVHG LQ 6HFWLRQ ������ 7KHVH LQWHUYLHZV FRQFHUQ WKH WKHRUHWLFDO YHUVLRQ RI *860 DQG
DUH LQ WKH 7KHRUHWLFDO 5RXQG� 7KH ILUVW VHFWLRQ GHVFULEHV KRZ WKH LQWHUYLHZV LQ WKLV URXQG DUH
SUHSDUHG �ZKDW H[SHUWV DUH LQWHUYLHZHG DQG WKH PDWHULDOV XVHG�� 7KH QH[W VHFWLRQ GHWDLOV WKH
ILQGLQJV RI WKH LQWHUYLHZV� 7KH ILQDO VHFWLRQ GHVFULEHV WKH WKUHH FKDQJHV WKDW DUH PDGH WR WKH
WKHRUHWLFDO YHUVLRQ RI *860�

��� 7KHRUHWLF 5RXQG� ,QWHUYLHZ 3UHSDUDWLRQ

,Q 6HFWLRQ ����� LW ZDV PDGH FOHDU WKDW WKH PRGHO LV HYDOXDWHG E\ FRQGXFWLQJ VHPL�VWUXFWXUHG�
RQH RQ RQH� FRQILUPDWRU\ LQWHUYLHZV� 7KHUH DUH WZR URXQGV RI LQWHUYLHZV� 7KLV VHFWLRQ FRQFHUQV
WKH 7KHRUHWLFDO 5RXQG RI H[SHUW RSLQLRQ LQWHUYLHZV� 6HFWLRQ ����� GHVFULEHV WKH PHWKRGV WR EH
XVHG GXULQJ WKH LQWHUYLHZV� ,W KDV VXEVHFWLRQV RQ LQWHUYLHZ SUHSDUDWLRQ� GDWD FROOHFWLRQ� DQG
DQDO\VLV�

$V QRWHG LQ 6HFWLRQ �������� WKHUH DUH FRQVLGHUDEOH GLIIHUHQFHV EHWZHHQ WKH WZR URXQGV�
7KHUHIRUH� LQWHUYLHZ SUHSDUDWLRQ IRU WKH 7KHRUHWLFDO 5RXQG LV GLVFXVVHG KHUH� 7KH LQWHUYLHZ
SUHSDUDWLRQ PHWKRGV IURP .DOOLR HW DO� >��@ DUH XVHG IRU ERWK URXQGV� EXW WKH SUHSDUDWLRQV DUH
VSHFLILF WR HDFK URXQG�

$V GLVFXVVHG LQ 6HFWLRQ �������� FROOHFWLQJ DQG DQDO\]LQJ WKH GDWD JDLQHG IURP WKHVH H[SHUW
RSLQLRQV LV WKH VDPH IRU ERWK URXQGV� 7KH GDWD LV FROOHFWHG E\ UHFRUGLQJ WKH DXGLR RI WKHVH
LQWHUYLHZV DQG DQDO\]LQJ WKHP E\ FUHDWLQJ VWUXFWXUHG VXPPDULHV RI WKHVH UHFRUGLQJV� )RU PRUH
GHWDLOV RQ WKH PHWKRGV XVHG� VHH 6HFWLRQ ��������

7KH UHVW RI WKLV VHFWLRQ FRQFHUQV WKH SUHSDUDWLRQ RI WKH H[SHUW RSLQLRQ LQWHUYLHZV� 7KH ILUVW
VHFWLRQ GHWDLOV WKH H[SHUWV �RU SDUWLFLSDQWV� WR EH LQWHUYLHZHG� 7KH VHFRQG VHFWLRQ GHVFULEHV WKH
PDWHULDOV XVHG IRU WKH LQWHUYLHZV DQG KRZ WKH\ DUH SURGXFHG�

����� ([SHUWV ,QWHUYLHZHG

$V GHWDLOHG LQ 6HFWLRQ ������� RQH RI WKH DFWLYLWLHV HVVHQWLDO WR LQWHUYLHZ SUHSDUDWLRQ� LV WKH
VHOHFWLRQ RI H[SHUWV ZKR DUH WR EH LQWHUYLHZHG� 7KLV VXEVHFWLRQ ZLOO GHVFULEH WKH VHOHFWLRQ RI
WKH VL[ H[SHUWV WR EH LQWHUYLHZHG�

7KH H[SHUWV LQ TXHVWLRQ DUH DOO UHVHDUFKHUV ZKR KDYH VWXGLHG WRSLFV LQ WKH 6& ILHOG� :KLOH
WKH\ KDYH QRW DOO SXEOLVKHG UHVHDUFK RQ 86 DVVHVVPHQW� WKH\ KDYH VWXGLHG WKH 6& FRQFHSW
DQG KDYH NQRZOHGJH RI KRZ 86 VKRXOG EH DVVHVVHG RU ZKDW VKRXOG EH FRQVLGHUHG LQ VXFK

��
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D PHDVXUHPHQW� )RXU RI WKH H[SHUWV WKDW SDUWLFLSDWHG LQ WKH 7KHRUHWLFDO 5RXQG DUH IURP WKH
8QLYHUVLW\ RI 7ZHQWH� ZKR KDYH DOO SXEOLVKHG FRQFHUQLQJ WKH 6& FRQFHSW� 2QH UHVHDUFKHU LV
IURP WKH 7HFKQLFDO 8QLYHUVLW\ RI 0DGULG DQG KDV SXEOLVKHG PXOWLSOH SDSHUV RQ 86 DVVHVVPHQW�
7KH VL[WK H[SHUW LV IURP WKH 1HWKHUODQGV RUJDQL]DWLRQ RI DSSOLHG UHVHDUFK �712� DQG KDV DOVR
SXEOLVKHG RQ 86 DVVHVVPHQW� ,Q WKLV UHVHDUFK� WKH\ ZLOO EH UHIHUUHG WR DV ([SHUW $� ([SHUWV %�
. . . � ([SHUW )�

7KH RSLQLRQV RI WKHVH H[SHUWV DUH VROLFLWHG RQ ZKHWKHU WKH WKHRUHWLFDO YHUVLRQ RI *860 FDQ
DVVHVV 86 DQG RQ ZKHWKHU LW ZRXOG EH XVHIXO IURP D FLW\¶V SHUVSHFWLYH� $V WKH\ KDYH DOO FRQ�
GXFWHG UHVHDUFK RQ WKH 6& FRQFHSW DQG KDYH DQ XQGHUVWDQGLQJ RI DVSHFWV RI 86 DVVHVVPHQW
DV D UHVXOW WKHLU IHHGEDFN LV FUXFLDO WR WKH GHYHORSPHQW RI WKH DUWLIDFW LQ WKLV UHVHDUFK�

����� 0DWHULDOV 8VHG

0DWHULDOV IRU WKH LQWHUYLHZV LQ WKH 7KHRUHWLFDO 5RXQG ZHUH FUHDWHG� 7R GHVLJQ WKH LQWHUYLHZV� WKH
IUDPHZRUN IRU WKH GHYHORSPHQW RI D TXDOLWDWLYH VHPL�VWUXFWXUHG LQWHUYLHZ JXLGH IURP .DOOLR HW DO�
>��@ ZDV IROORZHG� ,W SURGXFHV D FRPSOHWH LQWHUYLHZ GLVFXVVLRQ JXLGH WKDW LGHQWLILHV WKH JHQHUDO
VWUXFWXUH� DQG WKH MXVWLILFDWLRQ DQG UHDVRQV IRU KROGLQJ LQWHUYLHZV� ,W HVWDEOLVKHV WKH PDLQ WRSLFV
RI WKH LQWHUYLHZV DQG GHILQHV WKH LQWHUYLHZ TXHVWLRQV� ZKLFK ORRN WR FROOHFW WKH H[SHUWV¶ RSLQLRQV
RQ WKH WKHRUHWLFDO YHUVLRQ RI *860� 7KLV GLVFXVVLRQ JXLGH LV JLYHQ WR HDFK H[SHUW EHIRUH WKHLU
LQWHUYLHZ DQG LQFOXGHV LQIRUPDWLRQ RQ WKH 6& FRQFHSW� *86)� WKH WKHRULHV EHKLQG *860� DQG
86 DVVHVVPHQW� 7KLV JXLGH LV VKRZQ LQ $SSHQGL[ $�

1RWH WKDW WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH XVHV DQG GLVSOD\V WKH GUDIW OLVW RI VXEFRPSRQHQWV
�GLVFXVVHG LQ 6HFWLRQ ������ WKDW LV QRW XVHG RU GLVFXVVHG DIWHU WKLV FKDSWHU�

7KLV ,QWHUYLHZ 'LVFXVVLRQ *XLGH LV IXUWKHU GHYHORSHG E\ FRQGXFWLQJ WZR W\SHV RI SLORW WHVWV
>��@� 7KH ILUVW W\SH LV UHIHUUHG WR DV ´LQWHUQDO WHVWLQJ´ � ZKHUH WKH VXSHUYLVRUV RI D SURMHFW UHYLHZ
WKH GLVFXVVLRQ JXLGH� 7KLV UHYLHZ GHWHUPLQHV VXFK WKLQJV DV ZKHWKHU WKH WRSLFV RI FRQYHUVD�
WLRQ DQG TXHVWLRQV ZHUH FOHDU WR WKH UHDGHU� 7KH VHFRQG W\SH RI SLORW WHVW LV WKH ´ILHOG�WHVWLQJ´
WHFKQLTXH� ZKHUH WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH LV WHVWHG E\ XVLQJ LW LQ LQWHUYLHZV ZLWK H[SHUWV�
$V ILHOG�WHVWLQJ VLPXODWHV WKH UHDO LQWHUYLHZ VLWXDWLRQ� LW ´SURYLGHV FUXFLDO LQIRUPDWLRQ DERXW WKH
LPSOHPHQWDWLRQ RI WKH LQWHUYLHZV´ � )RU H[DPSOH� WKH RUGHU RI WKH TXHVWLRQV FDQ EH UHYLHZHG�
DQG DV ZHOO DV ZKHWKHU WKH TXHVWLRQV LGHQWLILHG ´WUXO\ HOLFLWHG WKH SDUWLFLSDQWV¶ SHUFHSWLRQV DQG
H[SHULHQFHV´ >��@� UHOHYDQW WR *860 DQG 86 DVVHVVPHQW� ,Q WKLV UHVHDUFK� DQ LQWHUQDO WHVW
ZDV GRQH DQG WZR ILHOG�WHVWV ZHUH GRQH LQ WKH WZR ILUVW H[SHUW LQWHUYLHZV� ,Q WKHVH LQWHUYLHZV�
DGGLWLRQDO WLPH ZDV XVHG WR DOORZ IRU GLVFXVVLRQ UHYLHZLQJ WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH DQG
WKH LQWHUYLHZ SURFHVV �UHOHYDQW WR WKH ILHOG�WHVWLQJ W\SH RI SLORW WHVW�� %\ FRQGXFWLQJ WKHVH SLORW
WHVWV� WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH ZDV UHILQHG�

7KH H[SHUW RSLQLRQ LQWHUYLHZV �ZLWK WKH VL[ UHVHDUFKHUV LGHQWLILHG LQ WKH SUHYLRXV VXEVHF�
WLRQ� XVHG WKH PDWHULDO GHVFULEHG WR FROOHFW IHHGEDFN RQ WKH WKHRUHWLFDO YHUVLRQ RI *860� 7KLV
IHHGEDFN ZDV DQDO\]HG DQG ILQGLQJV GHVFULEHG LQ WKH QH[W VHFWLRQ ZHUH LGHQWLILHG�

��� 7KHRUHWLFDO 5RXQG ,QWHUYLHZ )LQGLQJV

2QFH WKH LQWHUYLHZV ZHUH FRQGXFWHG� DQG GDWD IURP WKHP ZHUH FROOHFWHG� FRGHG� DQG DQDO\]HG�
VWUXFWXUHG VXPPDULHV ZHUH GHYHORSHG XVLQJ WKH PHWKRG GHVFULEHG LQ 6HFWLRQ ��������

7KH RYHUDOO UHVSRQVH WR *860 ZDV WKDW VXFK DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP PLJKW
EH XVHIXO IURP WKH H[SHUW¶V SHUVSHFWLYH� +RZHYHU� WKH H[SHUWV SURYLGHG IHHGEDFN RQ IRXU PDLQ
WRSLFV WKDW FDQ LPSDFW WKH SRWHQWLDO XVHIXOQHVV RI *860� 7KH\ DUH WKH 6& 'HILQLWLRQ� WKH )RFXV
$UHDV &RQWHQWV� WKH 5HODWLRQVKLSV ZLWKLQ *86)� DQG WKH ,QGH[ ,VVXH� 7KHVH WRSLFV IRUP WKH
VWUXFWXUH VKDUHG EHWZHHQ WKH VXPPDULHV DQG DUH DOVR XVHG IRU WKH IROORZLQJ VXEVHFWLRQV� 7KHVH
VWUXFWXUHG VXPPDULHV FDQ EH IRXQG LQ WKH DSSHQGL[� VHSDUDWH IRU HDFK H[SHUW �VHH $SSHQGLFHV
%� *��

��



&+$37(5 �� 7+(25(7,&$/ 5281' (9$/8$7,21 -� :� +XLMWV

����� 7KH 6PDUW &LW\ 'HILQLWLRQ

7KUHH RI VL[ H[SHUWV LGHQWLILHG RQH RI WKH PDLQ FKDOOHQJHV ZKHQ LW FRPHV WR 6& UHVHDUFK LQ
JHQHUDO� WKH ODFN RI D XQLYHUVDOO\ DJUHHG XSRQ 6& GHILQLWLRQ� $OO VL[ QRWHG WKDW WKH GHILQLWLRQ RI
KRZ D FLW\ LV VPDUW GLIIHUV IURP FLW\ WR FLW\� UHJDUGOHVV RI WKH ORFDWLRQ RI WKH WZR FLWLHV� &XUUHQWO\�
WKHUH LV QR NQRZOHGJH RU H[SHUWLVH RQ KRZ WR PHDVXUH 86 WKDW LV VWDQGDUGL]HG DFURVV WKH
ZRUOG DQG LV XQLYHUVDOO\ DFFHSWHG� 7KLV EULQJV WKH FRQWH[W�GHSHQGHQW 6& GHILQLWLRQ LVVXH WR WKH
IRUHIURQW� 'HSHQGLQJ RQ KRZ 6& LV GHILQHG� PHDVXUHPHQWV RI WKH IRFXV DUHDV GLIIHU DV ZHOO�
7KLV LVVXH LPSDFWV WKH DVVHVVPHQW *860 ZLVKHV WR PDNH�

7KH RULJLQDO ZRUNLQJ 6& GHILQLWLRQ ZDV PRGLILHG IURP &DUDJOL HW DO� >��@�

:H EHOLHYH D FLW\ WR EH VPDUW ZKHQ LQYHVWPHQWV LQ KXPDQ DQG VRFLDO FDSLWDO DQG WUDGLWLRQDO
WUDQVSRUW DQG PRGHUQ ,&7 LQIUDVWUXFWXUH IXHO VXVWDLQDEOH FRPSHWLWLYHQHVV DQG D KLJK TXDOLW\
RI OLIH� ZLWK D ZLVH PDQDJHPHQW RI QDWXUDO UHVRXUFHV� WKURXJK SDUWLFLSDWRU\ JRYHUQDQFH

:KLOH WKH VL[ H[SHUWV IRXQG WKH KROLVWLF GHILQLWLRQ RI WKH 6& FRQFHSW WKDW ZDV LQ WKH LQWHU�
YLHZ GLVFXVVLRQ JXLGH� ZDV JHQHUDOO\ DFFHSWDEOH� ILYH RI VL[ H[SHUWV VXJJHVWHG FKDQJHV WR WKH
GHILQLWLRQ� 7KH H[SHUWV VXJJHVWHG WKDW WKH GHILQLWLRQ XVHG E\ WKLV UHVHDUFK VKRXOG FRYHU FHUWDLQ
DVSHFWV RU XVH FHUWDLQ SHUVSHFWLYHV� )RU H[DPSOH� RQH H[SHUW VXJJHVWHG WKDW WKH GHILQLWLRQ XVHG
E\ WKLV UHVHDUFK VKRXOG DOLJQ PRUH ZLWK WKH FRQVWUXFWV LQ *86)�

����� 7KH )RFXV $UHDV &RQWHQWV

7KH VHFRQG WRSLF FRQFHUQV WKH XQFHUWDLQW\ DOO VL[ H[SHUWV H[SUHVVHG RQ ZKDW WKH IRFXV DUHDV
DQG�RU WKHLU VXEFRPSRQHQWV FRYHUHG LQ *86) �VHH )LJ� ����� 7KLV ZDV D JHQHUDO LVVXH WKDW
ZDV LPSOLHG ZKHQ WKH H[SHUWV ZRXOG DVN TXHVWLRQV FRQFHUQLQJ ZKDW FLW\ DUHDV VKRXOG EH PHD�
VXUHG RU VXJJHVWHG QHZ IRFXV DUHDV RU VXEFRPSRQHQWV EH LQFOXGHG� )RU H[DPSOH� ZKHWKHU
´3URGXFWLYLW\´ VKRXOG EH DGGHG WR WKH 'HVLUHG 2XWFRPHV IRFXV DUHDV RU ZKHWKHU LW¶V DOUHDG\ D
SDUW RI WKH &RPSHWLWLYHQHVV IRFXV DUHD�

$OO VL[ H[SHUWV H[SUHVVHG WKLV XQFHUWDLQW\ VSHFLILFDOO\ IRU WKH FRQWHQW RI WKH IRFXV DUHDV� ILYH
H[SHUWV DOVR HPSKDVL]HG WKDW WKLV XQFHUWDLQW\ H[WHQGV WR LWV VXEFRPSRQHQWV� 7KLV UHJDUGV ERWK
ZKHWKHU QHZ VXEFRPSRQHQWV QHHG WR EH DGGHG RU WKH H[LVWLQJ OLVW RI VXEFRPSRQHQWV QHHGV WR
EH UHDUUDQJHG� )RU H[DPSOH� LI QHZ VXEFRPSRQHQWV QHHG WR EH DGGHG WR WKH 4XDOLW\ RI /LIH
IRFXV DUHD RU ZKHWKHU H[LVWLQJ VXEFRPSRQHQWV DVVRFLDWHG ZLWK RWKHU IRFXV DUHDV VKRXOG EH
PRYHG WR WKH 4XDOLW\ RI /LIH IRFXV DUHD�

7KUHH H[SHUWV� LQ SDUWLFXODU� KLJKOLJKWHG WKDW WKH\ EHOLHYHG WKH IRFXV DUHDV RI *86) GLG QRW
DGHTXDWHO\ FRYHU µSHRSOH¶ JLYHQ WKHLU FHQWUDO UROH LQ WKH 6& FRQFHSW� 7KLV TXHVWLRQ ZDV OLQNHG
WR WKHLU XQFHUWDLQW\ RI ZKDW WKH IRFXV DUHDV FRQWDLQ�

����� 7KH 5HODWLRQVKLSV :LWKLQ WKH )UDPHZRUN

)RXU RXW RI VL[ LQWHUYLHZHHV H[SUHVVHG XQFHUWDLQW\ RQ WKH UHODWLRQVKLSV EHWZHHQ WKH FRQVWUXFWV
LQ *86) �VHH )LJ� ����� 7KLV XQFHUWDLQW\ FRQFHUQV WKH UHODWLRQVKLSV EHWZHHQ WKH GHVLUHG RXW�
FRPHV IRFXV DUHDV DQG WKH 86 FRQVWUXFW� DV ZHOO DV WKH UHODWLRQVKLSV EHWZHHQ WKH FRQVWUXFWV
IRU WKH GULYHUV DQG GHVLUHG RXWFRPHV�

7ZR RI WKH H[SHUWV GLVFXVVHG WKH FRPSOH[LW\ ZKHQ LGHQWLI\LQJ WKH UHODWLRQVKLSV EHWZHHQ WKH
GHVLUHG RXWFRPHV IRFXV DUHDV DQG WKH 86 FRQVWUXFW� 7KH\ QRWH WKDW WKH GHVLUHG RXWFRPHV DUH
DOVR WKH PDLQ ´JRDOV´ RI 86� WKH\ ERWK LPSDFW DQG DUH LPSDFWHG E\ D FLW\¶V 86� ,Q RWKHU ZRUGV�
WKH GHVLUHG RXWFRPHV KDYH D YDJXH GXDO UROH� WKH\ DUH WKH ´JRDO�LPSDFW´ RI 86�

)RXU RI WKH H[SHUWV DOVR H[SUHVVHG XQFHUWDLQW\ DERXW WKH UHODWLRQVKLSV EHWZHHQ WKH GULY�
LQJ IRUFHV DQG WKH GHVLUHG RXWFRPHV FRQVWUXFWV RI *86)� :KLOH 6& UHVHDUFK LGHQWLILHV WKHVH
FRQVWUXFWV� WKH H[DFW UHODWLRQVKLSV EHWZHHQ WKHP DUH XQNQRZQ�

��
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7KLV XQFHUWDLQW\ RI WKH UHODWLRQVKLSV LQ *86) LV H[DFHUEDWHG GXH WR WKH IDFW WKDW PDQ\ IRFXV
DUHDV FRYHU DVSHFWV WKDW DUH FRUUHODWHG ZLWK DVSHFWV IURP RWKHU IRFXV DUHDV� )RU H[DPSOH
4XDOLW\ RI /LIH� ZKLFK FRQFHUQV WKH ZHOOEHLQJ RI SHRSOH LQ D FLW\� LV LPSDFWHG E\ KRZ WKDW FLW\ LV
JRYHUQHG� 7KH 4XDOLW\ RI /LIH DQG *RYHUQDQFH FRQVWUXFWV LPSDFW QRW RQO\ HDFK RWKHU� EXW DOVR
LPSDFW FLW\ 86� ZKLFK LV GLIILFXOW WR TXDQWLI\� 'HWHUPLQLQJ WKHVH UHODWLRQVKLSV LV QRW LQ WKH VFRSH
RI WKLV UHVHDUFK�

����� 7KH ,QGH[ ,VVXH

7KH LQGH[ LVVXH UHIHUV WR WKH VXJJHVWLRQ E\ WKH H[SHUWV IRU *860 �DV GHVFULEHG LQ &KDSWHU �� WR
DYRLG GHYHORSLQJ D VWDQGDUG LQGH[ WKDW LV DSSOLHG WR DOO FLWLHV GXH WR D QXPEHU RI UHDVRQV� ZKLFK
ZLOO EH GHWDLOHG LQ WKLV VXEVHFWLRQ� 7KH DVVXPSWLRQ LV WKDW VXFK DQ LQGH[ LV DOZD\V FDOFXODWHG LQ D
VWDQGDUGL]HGPDQQHU� 7KH RUJDQL]DWLRQV EHKLQG VXFK LQGH[HV XVXDOO\ FRQGXFW 86 DVVHVVPHQWV
IURP D WRS�GRZQ SHUVSHFWLYH DQG XVH RQH ULJLG 6& GHILQLWLRQ� 7KLV GHILQLWLRQ LJQRUHV WKH XQLTXH
VLWXDWLRQV WKDW FLWLHV DUH LQ� )LYH RXW RI VL[ H[SHUWV DGGUHVVHG WKLV LQGH[ LVVXH VSHFLILFDOO\� ZKLOH
WKUHH H[SHUWV LQGLFDWHG WKDW *860¶V DVVHVVPHQW DSSURDFK ZDV JHQHUDOO\ DFFHSWDEOH �LQFOXGLQJ
WKH RQH H[SHUW ZKR GLG QRW GLVFXVV WKLV LVVXH IXUWKHU��

7KH H[SHUWV VKDUHG WKH WKUHH UHDVRQV IRU DYRLGLQJ WKH GHYHORSPHQW RI DQ LQGH[�

�� $FFRXQWLQJ IRU 'LIIHUHQW /RFDO &RQWH[WV� +RZ 86 DVVHVVPHQW VKRXOG EH FRQGXFWHG
FKDQJHV GHSHQGLQJ RQ WKH ORFDO FRQWH[W RI D FLW\� 7ZR H[SHUWV QRWHG WKDW DQ LQGH[ OLNHO\
GRHV QRW DGDSW WR WKH FLWLHV¶ ORFDO FRQWH[W� DQG ZLOO QRW EH XVHIXO WR FLWLHV LQ JHQHUDO� 7KH\
QRWH WKDW WKLV ORFDO FRQWH[W LV EDVHG RQ WKH FKDOOHQJHV�SUREOHPV WKH FLWLHV IDFH� WKHLU HQYL�
URQPHQWV� WKHLU 6& GHILQLWLRQV� WKH LQGLFDWRUV DYDLODEOH WR WKHP� DQG WKHLU GHVLUHG JRDOV� ,Q
RUGHU WR DGGUHVV WKLV LVVXH� WKH\ SURSRVH WKDW DQ\ PHDVXUHPHQW LWHP PXVW EH GHVLJQHG WR
EH DV IOH[LEOH DV SRVVLEOH DQG LQFOXGH FLW\ RIILFLDOV ZKHQ GHFLGLQJ WKH PHDVXUHPHQW FULWHULD
IRU DQ DVVHVVPHQW� $ VWDQGDUGL]HG LQGH[ FDQQRW IXOILOO WKLV UHTXLUHPHQW�

�� 1RQ�WUDQVSDUHQF\� ,QGH[HV PD\ QRW EH WUDQVSDUHQW� PHDQLQJ WKDW FLWLHV GR QRW NQRZ
ZKDW WKH LQGH[ FRYHUV DQG�RU KRZ WKH\ DUH FDOFXODWHG� 2QH H[SHUW KLJKOLJKWHG WKDW WKLV
OHDGV FLWLHV WR ILQG WKDW VXFK DQ LQGH[ LV QRW XVHIXO� DV WKH\ DUH QRW LQYROYHG LQ GHFLVLRQ
PDNLQJ RQ WKH LQGH[ DQG PD\ QRW DJUHH ZLWK LWV UHVXOWV� 7KH H[SHUW HPSKDVL]HV WKDW 86
DVVHVVPHQWV VKRXOG EH DGDSWHG WR WKH FLW\ LQ TXHVWLRQ� VR WKDW WKH\ FDQ EH XVHIXO IRU
SROLF\ PDNHUV� 7KH H[SHUW VXJJHVWV WKDW LQ RUGHU WR DGGUHVV WKLV LVVXH� WKH PHDVXUHPHQW
LWHP PXVW EH DV WUDQVSDUHQW DV SRVVLEOH� 6WDQGDUGL]HG LQGH[HV PD\ QRW EH WUDQVSDUHQW
HQRXJK�

�� 3RWHQWLDO 0LVXVH� 7ZR H[SHUWV QRWHG WKDW LQGH[HV DUH RIWHQ PLVXVHG E\ FLWLHV� &LWLHV
PD\ FODLP WKH\¶UH WKH VPDUWHVW DQG PD\ QRW UHDOO\ XQGHUVWDQG ZKDW WKLV LQGH[ VKRZV RU
LV EDVHG RQ� DQG ZLOO XVH VXFK DQ LQGH[ LQFRUUHFWO\� 7KH WZR H[SHUWV VXJJHVWHG GLIIHUHQW
ZD\V WR DGGUHVV WKLV SRWHQWLDO RI PLVXVH� ERWK LQVLVWHG WKDW WKLV HQWDLOV DYRLGLQJ WKH GHVLJQ
RI DQ LQGH[� 7KH ILUVW DGYLVHG PDNLQJ WKH PHDVXUHPHQW LWHP DV WUDQVSDUHQW DV SRVVLEOH�
7KH RWKHU SURSRVHG GHILQLQJ VHSDUDWH VFRUHV IRU HDFK RI WKH VHYHQ IRFXV DUHDV RI *86)
�VHH )LJ� ���� DQG VKRZLQJ WKHVH VFRUHV LQGLYLGXDOO\ WR HPSKDVL]H WKH VPDUWQHVV LQ HYHU\
DUHD RI WKH FLW\�

��� &KDQJHV WR WKH 0RGHO

,Q UHVSRQVH WR WKH H[SHUW RSLQLRQ LQWHUYLHZ ILQGLQJV� DV GHVFULEHG LQ WKH VHFWLRQ DERYH� WKH
ZRUNLQJ 6& GHILQLWLRQ� *86)� DQG WKH WKHRUHWLFDO YHUVLRQ RI *860 DUH PRGLILHG DFFRUGLQJO\�
7KHVH PRGLILFDWLRQV DUH GHVFULEHG LQ WKH WKUHH VXEVHFWLRQV EHORZ� 7KH ILUVW FRQFHUQV DGMXVWLQJ
WKH 6& GHILQLWLRQ RI WKLV UHVHDUFK� 7KH VHFRQG FRQFHUQV PRGLI\LQJ WKH UHODWLRQVKLSV LQ *86)�
7KH ILQDO FRQFHUQV GHYHORSLQJ WKH IOH[LELOLW\ DQG WUDQVSDUHQF\ RI WKH PRGHO�

��
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����� $GMXVWLQJ WKH 6PDUW &LW\ &RQFHSW 'HILQLWLRQ

$V VXJJHVWHG E\ WKH H[SHUWV WKH 6& GHILQLWLRQ XVHG E\ WKLV UHVHDUFK ZDV FKDQJHG� )ROORZLQJ
WKH UHFRPPHQGDWLRQ IURP RQH H[SHUW WKH 6& GHILQLWLRQ ZDV DOLJQHG ZLWK WKH VHYHQ IRFXV DUHDV
RI *86) �VHH )LJ� �����

,Q WKH RULJLQDO GHILQLWLRQ �ZKLFK LV GLVSOD\HG LQ 6HFWLRQ ������ WKH SKUDVH ´WUDGLWLRQDO WUDQVSRUW
DQG PRGHUQ ,&7 LQIUDVWUXFWXUH´ KDV EHHQ UHSODFHG ZLWK ´JHQHUDO FLW\ DQG ,&7 LQIUDVWUXFWXUH´ �
7KH 6& GHILQLWLRQ XVHG LQ WKLV UHSRUW LV WKXV�

:H EHOLHYH D FLW\ WR EH VPDUW ZKHQ LQYHVWPHQWV LQ KXPDQ DQG VRFLDO FDSLWDO DQG JHQ�
HUDO FLW\ DQG ,&7 LQIUDVWUXFWXUH IXHO VXVWDLQDEOH FRPSHWLWLYHQHVV DQG D KLJK TXDOLW\ RI
OLIH� ZLWK D ZLVH PDQDJHPHQW RI QDWXUDO UHVRXUFHV� WKURXJK SDUWLFLSDWRU\ JRYHUQDQFH�

7KLV GHILQLWLRQ ZLOO EH XVHG DV WKH EDVLV IRU WKLV UHVHDUFK�

����� 0RGLI\LQJ WKH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN

$ PDMRULW\ RI WKH H[SHUWV JDYH IHHGEDFN FRQFHUQLQJ WKH XQFHUWDLQW\ WKH\ KDYH WRZDUGV WKH UH�
ODWLRQVKLSV LQ *86)� 7KH\ VXJJHVWHG WZR PDLQ DGDSWDWLRQV RI WKH UHODWLRQVKLSV LQ *86) �DV
VKRZQ LQ )LJ� ����� 7KH ILUVW FRQFHUQHG WKH UHODWLRQVKLSV EHWZHHQ WKH GHVLUHG RXWFRPHV DQG 86
FRQVWUXFWV� 7KH VHFRQG FRQFHUQHG WKH UHODWLRQVKLSV EHWZHHQ WKH GULYHUV DQG GHVLUHG RXWFRPHV
FRQVWUXFWV�

7KHVH DGDSWHG UHODWLRQVKLSV DUH GLVSOD\HG LQ WKH QH[W YHUVLRQ RI *86) �*86) 9��� DV
VKRZQ LQ )LJ� ����

)LJXUH ���� *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN 9�

��
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1RWLFH WKDW D UHODWLRQVKLS EHWZHHQ WKH GULYHUV DQG GHVLUHG RXWFRPHV IRFXV DUHDV LV DGGHG� ,W
LV EL�GLUHFWLRQDO DV WKH UHODWLRQVKLSV EHWZHHQ WKH FRQVWUXFWV DUH QRW FXUUHQWO\ NQRZQ� EXW DUH H[�
SHFWHG WR LQWHUDFW ZLWK HDFK RWKHU� 7KH UHODWLRQVKLSV EHWZHHQ WKH 86 DQG WKH GHVLUHG RXWFRPHV
FRQVWUXFWV KDYH EHHQ IOLSSHG DURXQG WR VKRZ WKDW WKH UHODWLRQVKLSV LQ *86) DUH QRW PHDQW WR
LPSO\ FDXVDOLW\� EXW WKDW WKH 86 FRQVWUXFW FDQ EH DVVHVVHG E\ PHDVXULQJ WKH IRFXV DUHDV�

*86) 9� ZLOO EH XVHG IRU WKH IXUWKHU GHYHORSPHQW RI *860�

����� 'HYHORSLQJ WKH )OH[LELOLW\ DQG 7UDQVSDUHQF\ RI WKH 0RGHO

*860 ZLOO EH DGMXVWHG DSSURSULDWHO\ WR DGGUHVV WKH XQFHUWDLQW\ FRQFHUQLQJ WKH IRFXV DUHD FRQ�
WHQWV RI *86) �DV GLVFXVVHG LQ 6HFWLRQ ������ DQG WKH LQGH[ LVVXH �DV GLVFXVVHG LQ 6HFWLRQ
������� 7KLV VXEVHFWLRQ GHWDLOV KRZ LW ZLOO EH DFKLHYHG�

([SHUW RSLQLRQ LQWHUYLHZV DQG UHYLHZHG UHVHDUFK OLWHUDWXUH PDNH FOHDU WKDW DV WKH 6& GHI�
LQLWLRQ GLIIHUV IURP FLW\ WR FLW\� 86 DVVHVVPHQWV ZLOO DOVR EH GLIIHUHQW DV D UHVXOW� 7KLV FUHDWHV
XQFHUWDLQW\ DV WR ZKDW DVSHFWV RI WKH FLW\ VKRXOG EH DVVHVVHG DQG KRZ WR PHDVXUH WKRVH DV�
SHFWV� 7KLV XQFHUWDLQW\ LV H[WHQGHG WR ZKDW VXEFRPSRQHQWV VKRXOG EH DVVRFLDWHG ZLWK ZKLFK
IRFXV DUHDV DQG ZKDW WKH\ PHDVXUH� 7KLV XQFHUWDLQW\ FDQ EH DGGUHVVHG LQ WZR ZD\V� HQKDQF�
LQJ WKH IOH[LELOLW\ RU WUDQVSDUHQF\ RI WKH PRGHO� 7KH XQFHUWDLQW\ RI IRFXV DUHD FRQWHQWV SOD\V D
SDUW LQ FUHDWLQJ WKH LQGH[ LVVXH�

)LYH H[SHUWV VXJJHVWHG DYRLGLQJ WKH GHYHORSPHQW RI DQ LQGH[ GXH WR � UHDVRQV FRQFHUQLQJ
WKH ORFDO FRQWH[W RI FLWLHV� SUREOHPV ZLWK QRQ�WUDQVSDUHQW LQGH[HV� DQG WKH SRVVLEOH PLVXVH RI
WKRVH LQGH[HV� 7KH H[SHUWV VXJJHVW PDNLQJ WKH 86 DVVHVVPHQW PHDVXUHPHQW LWHP DV IOH[LEOH
RU WUDQVSDUHQW DV SRVVLEOH�

7R DGGUHVV WKH XQFHUWDLQW\ DERXW ZKDW WKH IRFXV DUHDV DQG WKHLU DVVRFLDWHG VXEFRPSRQHQWV
FRYHU DQG DYRLGLQJ WKH LQGH[ LVVXH� *860 KDV EHHQ XSGDWHG LQ WKH IROORZLQJ PDQQHU� 7KH GUDIW
OLVW RI VXEFRPSRQHQWV VKRZQ LQ WKH LQWHUYLHZ GLVFXVVLRQ JXLGH �VHH $SSHQGL[ $� ZLOO QRW EH XVHG�
5DWKHU WKH ILUVW DFWLRQ LQ WKH VHFRQG YHUVLRQ �RU 9�� RI WKH *860 DVVHVVPHQW DSSURDFK ZLOO DOVR
FRQFHUQ WKH VHOHFWLRQ RI VXEFRPSRQHQWV �DV VKRZQ LQ )LJ� �����

)LJXUH ���� *860 $VVHVVPHQW $SSURDFK 9�

7KLV LV GRQH WR HQDEOH WKH 86 DVVHVVPHQWV FRQGXFWHG E\ *860 WR IOH[LEO\ DGDSW WR WKH FLWLHV
DV QHHGHG� 7KH SHRSOH FRQGXFWLQJ WKH DVVHVVPHQW GHWHUPLQH ZKDW WKH IRFXV DUHDV DQG WKHLU
VXEFRPSRQHQWV FRYHU VR WKDW WKH UHVXOWV RI WKH DVVHVVPHQW DUH XVHIXO IRU WKH FLW\� 7KLV LQLWLDO
DFWLRQ VHWV XS *860 IRU WKH 86 DVVHVVPHQW E\ VHOHFWLQJ WKH VXEFRPSRQHQWV �DQG LQGLFDWRUV
WKDW PHDVXUH WKHP� WKDW ZLOO EH XVHG� 7KH IOH[LELOLW\ RI *860 FDQ EH IXUWKHU VXSSRUWHG E\
SURYLGLQJ XVHUV GLIIHUHQW RSWLRQV RI VHWV RI VXEFRPSRQHQWV �ZLWK DVVRFLDWHG LQGLFDWRUV� IRU HYHU\
IRFXV DUHD� *860¶V XVHUV FDQ WKHQ VHOHFW WKH VHW WKDW PRVW DSSURSULDWHO\ ILWV WKH ORFDO FRQWH[W
RI WKH FLW\�

7R HQVXUH WKDW *860 UHPDLQV DV WUDQVSDUHQW DV SRVVLEOH WKH LQGLFDWRUV� VXEFRPSRQHQWV�
QRUPDOL]DWLRQ PHWKRGV DQG FDOFXODWLRQ PHWKRGV QHHG WR EH GRFXPHQWHG DQG GLVSOD\HG VR DV
WR DOORZ WKH XVHUV RI *860 D FOHDU XQGHUVWDQGLQJ RI KRZ WKH ILJXUHV DUH JHQHUDWHG�

7KLV WUDQVSDUHQF\ LV DOVR HQKDQFHG WKURXJK WKH XVH RI WKH VSLGHU FKDUWV ZKHQ FRQGXFWLQJ DV�
VHVVPHQWV �DV GLVFXVVHG LQ 6HFWLRQ ������� ,Q VSLGHU FKDUWV� WKH YDOXHV IRU WKH VXEFRPSRQHQWV
RI WKH VHYHQ IRFXV DUHDV DUH LQGLYLGXDOO\ GLVSOD\HG� 7KH VSLGHU FKDUW YLVXDOO\ FRPELQHV WKHVH

��
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YDOXHV DQG DOORZV XVHUV RI *860 WR XQGHUVWDQG KRZ PXFK HDFK VXEFRPSRQHQW FRQWULEXWHV WR
86 DQG LOOXPLQDWHV WKH DUHDV WKDW DUH PRVW LQ QHHG RI GHYHORSPHQW�

*860¶V XVH RI VSLGHU FKDUWV DOVR KHOSV WR DGGUHVV WKH XQFHUWDLQW\ RI WKH UHODWLRQVKLSV ZLWKLQ
*86) �DV GLVFXVVHG LQ 6HFWLRQ ������� $Q 86 DVVHVVPHQW PHDVXUHPHQW LWHP FDQ DFNQRZO�
HGJH WKH XQFHUWDLQW\ LQ WKHVH UHODWLRQVKLSV� EXW VWLOO LGHQWLI\� PHDVXUH� DQG FRPELQH WKH PDLQ
HOHPHQWV RI WKH 6& FRQFHSW� E\ XVLQJ D VSLGHU FKDUW� :KDW LV LPSRUWDQW WR QRWH KHUH LV WKDW WKH
UHODWLRQVKLSV ZLWKLQ *86) DQG WKHLU LPSDFW RQ HDFK FRQVWUXFW GR QRW QHHG WR EH UHVHDUFKHG
DQG XQGHUVWRRG ZKHQ FRQGXFWLQJ 86 DVVHVVPHQWV� 6LQFH WKH QDWXUH RI WKH UHODWLRQVKLSV ZLWKLQ
*86) LV XQNQRZQ� XQLWOHVV YDOXHV DUH SORWWHG LQ WKH VSLGHU FKDUWV IURP ZKLFK D KROLVWLF SLFWXUH
RI WKH 86 RI D FLW\ FDQ EH JDLQHG� 7KHVH FKDUWV FDQ EH XVHG LQ FRPPXQLFDWLRQ DV GHVLUHG�

��� 6XPPDU\

7KLV FKDSWHU GLVFXVVHV WKH ILQGLQJV IURP WKH H[SHUW RSLQLRQ LQWHUYLHZV� FRQGXFWHG LQ WKH 7KHR�
UHWLFDO 5RXQG� )URP WKH IHHGEDFN FROOHFWHG� IRXU PDLQ WRSLFV DUH LGHQWLILHG LQ D SUHYLRXV VHFWLRQ�
DQG WKH ZRUNLQJ 6& GHILQLWLRQ� *86)� DQG *860 DUH DGDSWHG DFFRUGLQJ WR WKHVH UHVXOWV�

��
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&+$37(5�
$UWLIDFW 'HPRQVWUDWLRQ

7KLV FKDSWHU GHVFULEHV KRZ *860 LV GHPRQVWUDWHG DQG WKXV DGGUHVVHV SDUW RI 564 ���� 7KLV
LV WKH ILUVW VXEVWHS RI LWHUDWLRQ � �VXEVWHS ��D� IURP WKH GHYHORSPHQW PHWKRGRORJ\ RI *860 LQ
)LJ� ���� 7KH GHPRQVWUDWLRQ RI WKH DUWLIDFW LV UHIHUUHG WR DV WKH ILUVW YHUVLRQ RI WKH SURWRW\SH
RI *860 �RU *860 9�� DQG LV GHVFULEHG EHORZ� ,Q WKLV FKDSWHU� WZR FLWLHV ZLOO EH LQWURGXFHG�
ZKRVH 86 LV DVVHVVHG E\ WKH GHPRQVWUDWLRQ �*860 9��� +RZHYHU� WKLV FKDSWHU ZLOO EHJLQ E\
GHVFULELQJ WKH SXUSRVH RI WKLV SURWRW\SH�

��� 7KH 3XUSRVH RI 'HPRQVWUDWLRQ

7KLV SKDVH RI GHYHORSPHQW FRQFHUQV WKH GHVFULSWLYH 00 '3V IURP 7DEOH ���� 7KHVH '3V DUH
PRGLILHG DV GHVFULEHG LQ WKH WDEOH EHORZ� 7KH PRGLILHG '3V DUH FDOOHG *860 'HVFULSWLYH '3V
DQG DUH VKRZQ LQ 7DEOH ����

'3 1DPH 'HVFULSWLRQ
����� 9HULILDEOH $VVHVVPHQW

&ULWHULD IRU HDFK )RFXV
$UHD

7KH XVHG FULWHULD VKRXOG EH YHULILDEOH VR WKDW WKH 86 DVVHVVPHQW
FDQ EH FRPSDUHG DQG UHSOLFDWHG

����� 3URFHGXUH 0RGHO 7R VXSSRUW XVHU JXLGDQFH RQ KRZ WR FRQGXFW WKH 86 DVVHVVPHQW
����� $GYLFH RQ WKH $SSOLFD�

WLRQ RI $VVHVVPHQW &UL�
WHULD

7R VXSSRUW WKH XQGHUVWDQGLQJ RI ZKDW QHHGV WR EH PHDVXUHG� DV
ZHOO DV KRZ LW FDQ EH PHDVXUHG

����� *XLGDQFH RQ $GDSWDWLRQ
DQG &RQILJXUDWLRQ RI WKH
&ULWHULD

86 DVVHVVPHQW PHDVXUHPHQW LWHPV VKRXOG EH DEOH WR EH WDLORUHG
WR SDUWLFXODU HQYLURQPHQWV� DFFRPPRGDWH FKDQJHV WR PHHW WKH
SDUWLFXODU QHHGV� DVVHVVPHQW FULWHULD VKRXOG DOVR EH FRQILJXUHG
WR VSHFLILF FKDUDFWHULVWLFV

����� 9HULILDELOLW\ RI WKH 0RGHO $ PRGHO QHHGV WR EH WHVWHG WR YHULI\ PHDVXUHPHQW YDOLGLW\ DQG
HQVXUH WKH UHVXOWV DUH DFFXUDWH DQG WKDW LW ILWV LWV REMHFWLYHV� WR
VXSSRUW LPSURYHPHQWV LI QHHGHG

7DEOH ���� *860 'HVFULSWLYH 'HVLJQ 3ULQFLSOHV

7KH SURWRW\SH� *860 9�� FRQGXFWV 86 DVVHVVPHQWV RQ WZR FLWLHV� ZKLFK DUH LQWURGXFHG LQ
WKH IROORZLQJ VHFWLRQ� )RU WKHVH DVVHVVPHQWV� D GRFXPHQWHG OLVW RI VXEFRPSRQHQWV DQG LQGLFD�
WRUV DUH SUHVHQWHG LQ WKH IROORZLQJ FKDSWHU DV UHTXLUHG E\ *860 'HVFULSWLYH '3 ������ *860
'HVFULSWLYH '3V ������ ������ DQG ����� DUH SUHYLRXVO\ DGGUHVVHG E\ H[SODQDWLRQV LQ 6HFWLRQ ���
DQG ������ 7KH SURWRW\SH GHVFULSWLRQ LQ 6HFWLRQ ��� GLVFXVVHV KRZ WKH SURWRW\SH UHVSRQGV WR
*860 'HVFULSWLYH '3 ����� DQG ������ *860 'HVFULSWLYH '3 ����� FRQFHUQV WKH JXLGDQFH RQ
WKH FRQILJXUDWLRQ RI WKH DVVHVVPHQW FULWHULD WKDW WKH PRGHO XVHV DQG LV WRXFKHG RQ WKURXJKRXW

��
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WKLV FKDSWHU� 7KH DSSOLFDWLRQ RI *860 9� WR WKH WZR FLWLHV LQ WKH IROORZLQJ FKDSWHU VXSSRUWV
WKH XQGHUVWDQGLQJ RI FRQGXFWLQJ DQ DVVHVVPHQW� UHTXLUHG E\ WKH *860 'HVFULSWLYH '3V ������
������ *860 'HVFULSWLYH '3 ����� FRQFHUQV WKH YHULILDELOLW\ RI *860 DQG WKH DVVHVVPHQW
UHVXOWV RI *860 9� DUH XVHG WR YDOLGDWH WKH PRGHO DQG GHWHUPLQH KRZ SRWHQWLDOO\ XVHIXO LW FDQ
EH IURP D SUDFWLWLRQHU¶V SHUVSHFWLYH� 7KH YDOLGDWLRQ ZLOO EH GHWDLOHG LQ &KDSWHU ���

7KH 3XUSRVH RI WKH 3URWRW\SH RI *860 �*860 9��� ,W SURYLGHV D SUDFWLFDO PHDVXUHPHQW
LQVWUXPHQW WR FRQGXFW DQ 86 DVVHVVPHQW DFFRUGLQJ WR *860� 7KLV SURWRW\SH JLYHV H[DPSOH DV�
VHVVPHQWV� GHWDLOLQJ KRZ WKH PHDVXUHPHQW LV GRQH DQG LOOXPLQDWHV KRZ WKH *860 'HVFULSWLYH
'3V DUH VDWLVILHG�

��� 7KH &LWLHV WR EH $VVHVVHG

7KH WZR FLWLHV ZKRVH XUEDQ VPDUWQHVV ZLOO EH DVVHVVHG WR YDOLGDWH *860 DUH EULHIO\ LQWURGXFHG
LQ WKLV VHFWLRQ� ,Q ,WHUDWLRQ � �VWHS �� IURP WKH GHYHORSPHQW PHWKRGRORJ\ RI *860 LQ )LJ� ����
WKH WKHRUHWLFDO YHUVLRQ RI *860 LV RSHUDWLRQDOL]HG IRU WZR FLWLHV� (QVFKHGH DQG 0�QVWHU� WZR
(XURSHDQ FLWLHV�

$V 0RUD HW DO� IRXQG >��@� (XURSH SURGXFHV WKH PRVW 6& UHVHDUFK LQFOXGLQJ KRZ WR DVVHVV
86 LQ FLWLHV� &RXQWU\ DQG FLW\ JRYHUQPHQWV DURXQG (XURSH FROOHFW DQG SURYLGH D ODUJH DPRXQW RI
GDWD LQ SXEOLFDOO\ DYDLODEOH RQOLQH GDWDEDVHV� 7KLV GDWD DOORZV *860 WR XVH SXEOLFO\ DYDLODEOH
LQGLFDWRUV DQG DVVHVV WKH 86 RI (XURSHDQ FLWLHV� ,Q SXEOLVKHG 6& UHVHDUFK RQH VXFK GDWDEDVH�
(XURVWDW� LV RIWHQ XVHG >��� ��� ��@� (XURVWDW SURYLGHV LQGLFDWRU GDWD IURP (XURSHDQ FLWLHV� UH�
JLRQV� DQG FRXQWULHV� FRPELQLQJ WKH GDWD LQ D QXPEHU RI SXEOLFO\ DFFHVVLEOH RQOLQH GDWDEDVHV�
*860 9� XVHV WKH LQGLFDWRU GDWD LQ WKH (XURVWDW GDWDEDVHV WR DVVHVV WKH 86 RI WKH WZR FLWLHV�

$Q LPSRUWDQW WKLQJ WR QRWH LV WKDW WKHVH WZR FLWLHV DUH EURZQILHOG FDVHV �DV GLVFXVVHG LQ
6HFWLRQ ����� LQ WKDW WKH\ H[LVW� WKXV WKHLU 86 FDQ EH DVVHVVHG� 7KLV LV D SUHUHTXLVLWH RI WKH
DSSOLFDELOLW\ RI *860 �DV GLVFXVVHG LQ 6HFWLRQ �������

7KH FLW\ RI (QVFKHGH LV LQ WKH 2YHULMVVHO 5HJLRQ RI WKH 1HWKHUODQGV DQG RQH RI WKH FLWLHV WR EH
DVVHVVHG� ,W LV RQH RI WKH WHVW FDVHV IRU WKH SURWRW\SH� (QVFKHGH LV D PHGLXP�VL]HG SURYLQFLDO
FLW\ ZLWK DURXQG ������� FLWL]HQV LQ -DQXDU\ ����� EDVHG RQ WKH 1HWKHUODQGV¶ &HQWUDO %XUHDX
RI 6WDWLVWLFV 6WDWOLQH ZHESDJH� ,W KDV LPSOHPHQWHG D QXPEHU RI VPDUW SURMHFWV XQGHU WKH ´6PDUW
(QVFKHGH´ SODWIRUP��

7KH FLW\ RI 0�QVWHU LV ORFDWHG LQ WKH VWDWH RI 1RUWK 5KLQH�:HVWSKDOLD LQ *HUPDQ\ DQG LV WKH
VHFRQG FLW\ WKDW ZLOO EH DVVHVVHG� ,W LV WKH VHFRQG WHVW FDVH IRU *860 9�� 0�QVWHU LV D PLG� WR
ODUJH�VL]HG FLW\ ZLWK DURXQG ������� FLWL]HQV� EDVHG RQ (XURVWDW SRSXODWLRQ GDWD� SXEOLVKHG LQ
����� 0�QVWHU RIILFLDOO\ EHJDQ LWV SODWIRUP ´(LQIDFK� 6PDUW� 0�QVWHU´ LQ ������

)LJXUH ���� (QVFKHGH DQG 0�QVWHU

�$V FDQ EH VHHQ RQ WKH 6PDUW (QVFKHGH SODWIRUP ZHEVLWH� KWWSV���VPDUWHQVFKHGH�QO��
�6HH 0�QVWHU¶V VPDUW FLW\ SODWIRUP ZHEVLWH� KWWSV���VPDUWFLW\�PV�

��
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,Q ���� WKHVH WZR FLWLHV IRUPHG D SDUWQHUVKLS DQG EHFDPH WZLQ FLWLHV� ZKHUH WKH\ FDQ ZRUN
WRJHWKHU ZLWK (8 IXQGLQJ >��@� 7KH WZR FLWLHV DUH RQO\ �� NP DSDUW DQG DUH ORFDWHG DFURVV WKH
1HWKHUODQGV�*HUPDQ ERUGHU �VHH )LJ� �����

*860 9� LV RSHUDWLRQDOL]HG XVLQJ GDWD IURP WKHVH WZLQ FLWLHV LQ WKH IROORZLQJ FKDSWHU�

��� 7KH *860 3URWRW\SH

7KLV VHFWLRQ ZLOO GHVFULEH FHUWDLQ GHWDLOV RI WKH SURWRW\SH RI *860 LQFOXGLQJ WKH PHGLXP LW LV
LQ� WKH WKHRU\ LW ZLOO XVH DQG D JHQHUDO GHVFULSWLRQ RI LWV VWUXFWXUH� 7KLV LV QRW D FRPSUHKHQVLYH
GHVFULSWLRQ RI WKH RSHUDWLRQDOL]DWLRQ� EXW H[SODLQV WKH *860 9� FRQFHSW� 7KLV VHFWLRQ ZLOO GH�
VFULEH KRZ WKH GHPRQVWUDWLRQ RI *860 FRQFHSWXDOO\ VDWLVILHV *860 'HVFULSWLYH '3 ����� IURP
7DEOH ����

*860 9� LV EDVHG RQ WKH VHFRQG YHUVLRQ RI WKH 'HWDLOHG *86) �RU 'HWDLOHG *86) 9��
DV VKRZQ LQ )LJ� ���� 7KLV LV DQ XSGDWHG YHUVLRQ FRQFHUQLQJ WKH UHODWLRQVKLS DGMXVWPHQWV RI
*86) 9�� $V GLVFXVVHG LQ 6HFWLRQ ������ WKLV PRGHO VKRZV KRZ *860 FRQGXFWV 86 DVVHVV�
PHQWV� QDPHO\ WKDW IRU HYHU\ IRFXV DUHD RQH RU PRUH VXEFRPSRQHQWV DUH PHDVXUHG WKURXJK
WKH XVH RI LQGLFDWRU�V� DVVRFLDWHG ZLWK HYHU\ VXEFRPSRQHQW� 7KXV� WKH GHVFULSWLRQV RI WKHVH
PHDVXUHPHQWV DGGUHVV *860 'HVFULSWLYH '3 ������

)LJXUH ���� 7KH 'HWDLOHG *86) 9�

*860 9� ZDV GHYHORSHG LQ WKH IRUPDW RI D 0LFURVRIW ([FHO ILOH� 7KLV ILOH FRQWDLQV �� ZRUN�
VKHHWV ZLWK WKH ILUVW IRXU WKH PDLQ ZRUNVKHHWV� WKH IROORZLQJ WZR DUH UHIHUHQFH ZRUNVKHHWV WKDW
SURYLGH PRUH LQIRUPDWLRQ� DQG WKH ODVW VHYHQ FRQWDLQ WKH EDFNJURXQG UDZ GDWD XVHG E\ WKH IRXU
PDLQ ZRUNVKHHWV� 7KH IRXU PDLQ ZRUNVKHHWV DUH� ��� 7KH ,QWURGXFWLRQ RI *860� ��� 7KH ,QGL�
YLGXDO &LW\ $VVHVVPHQW 'DVKERDUG� ��� 7KH &RPSDULQJ $VVHVVPHQWV 'DVKERDUG� DQG ��� 7KH
3RWHQWLDO 'HYHORSPHQW RI *860� ,Q DGGLWLRQ� WZR UHIHUHQFH ZRUNVKHHWV DUH SURYLGHG WR VXSSRUW
WKH XVH RI WKH IRXU PDLQ ZRUNVKHHWV� :RUNVKHHW � FRQWDLQV WKH PHWKRGV DQG IRUPXODV XVHG E\
WKH GDVKERDUGV RI ZRUNVKHHWV � DQG �� $ JORVVDU\ RI WHUPV XVHG E\ *860 9� LV JLYHQ LQ ZRUN�
VKHHW �� 7KH IRXU PDLQ ZRUNVKHHWV KDYH WKH VL[ HOHPHQWV $ WR )� DV VKRZQ LQ WKH ZRUNVKHHW
WHPSODWH LQ )LJ� ���� 7KH\ DUH GHVFULEHG LQ WKH IROORZLQJ SDUDJUDSKV�

��
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)LJXUH ���� *860 9� :RUNVKHHW 7HPSODWH

7KH LQWURGXFWLRQ RI *860� ,Q WKH ILUVW ZRUNVKHHW� WKH WKHRULHV EHKLQG *860 DQG 86 DV�
VHVVPHQW DUH H[SODLQHG� +RZ *860 FRQGXFWV 86 DVVHVVPHQW LV DOVR GHWDLOHG� ,Q HOHPHQW $
WKH JHQHUDO FRQFHSW RI 86 DQG 6&V DUH LQWURGXFHG DQG GHILQHG� (OHPHQW %¶V FRQWHQW LGHQWLILHV
ZKDW GHFLVLRQV DQG TXHVWLRQV PXVW EH DGGUHVVHG WR LPSURYH 86� *860¶V IUDPHZRUN DQG KRZ
WR PHDVXUH WKH IRFXV DUHDV LQ WKH IUDPHZRUN DUH GLVFXVVHG LQ HOHPHQW &� (OHPHQW ' EULHIO\
GHVFULEHV WKH IRXU DFWLRQ VWHSV LQ WKH *860 $VVHVVPHQW $SSURDFK �VHH )LJ� ����� $ JXLGH RQ
ZKDW WKH ILUVW VL[ ZRUNVKHHWV FRQWDLQ LV JLYHQ LQ HOHPHQW (� )LQDOO\� HOHPHQW ) VKRZV WKH PDLQ
EHQHILWV RI *860� :LWK WKLV ZRUNVKHHW� XVHUV RI *860 9� KDYH DQ RYHUDOO XQGHUVWDQGLQJ RI
ZKDW WKHRULHV *860 XVHV� KRZ LW FRQGXFWV 86 DVVHVVPHQWV DQG KRZ LW FDQ EHQHILW WKH XVHUV�

7KH ,QGLYLGXDO &LW\ $VVHVVPHQW 'DVKERDUG� 7KH VHFRQG ZRUNVKHHW SUHVHQWV WKH UHVXOWV
IURP DQ 86 DVVHVVPHQW RI RQH RI WKH WZR FLWLHV� (OHPHQW $ OLVWV DQG GHWDLOV WKH IRFXV DUHD
PHDVXUHV� )RU HDFK IRFXV DUHD D OLVW RI WKH DVVRFLDWHG VXEFRPSRQHQWV DQG LQGLFDWRUV LV GLV�
SOD\HG �LQFOXGLQJ WKH XQLW DQG WKH \HDU RI WKH LQGLFDWRU GDWD�� ,Q HOHPHQW % WKH YDOXHV RI WKRVH
LQGLFDWRUV DUH VKRZQ LQ D EDU FKDUW� (OHPHQW & FRQWDLQV � ILOWHUV� 7KH ILUVW RI ZKLFK DOORZV WKH
XVHU WR FKRRVH ZKHWKHU WKH GDWD DUH QRUPDOL]HG� 7KH VHFRQG ILOWHU DOORZV WKH XVHU WR VHOHFW
WKH FLW\ ZKRVH GDWD LV GLVSOD\HG� 7KH WKLUG ILOWHU HQDEOHV WKH XVHU WR VHOHFW RQH RU PRUH IRFXV
DUHD�V� VKRZQ LQ WKH ZRUNVKHHW� DOORZLQJ WKH DVVRFLDWHG PHDVXUHPHQWV WR EH KLJKOLJKWHG PRUH�
(OHPHQW ' KDV ZKDW LV UHIHUUHG WR DV WKH ´86 6SLGHU &KDUW´ WKDW FRQWDLQV D VSLGHU FKDUW WKDW SORWV
WKH LQGLFDWRUV DQG WKHLU YDOXHV� WKXV SURYLGLQJ D YLVXDO UHSUHVHQWDWLRQ RI WKH FLW\¶V 86� 7KH 86
VSLGHU FKDUW LV VLPLODU WR WKH VSLGHU FKDUW LQ WKH )LJ� ���� 1RWH WKDW IRU WKH 86 VSLGHU FKDUW WR
ZRUN� WKH ILOWHU IRU QRUPDOL]DWLRQ LQ HOHPHQW & PXVW EH VHW WR µ<HV¶� (OHPHQW ( H[KLELWV WKH 86
5DWLR LI� LQ HOHPHQW &� QRUPDOL]DWLRQ LV VHW WR µ<HV¶ DQG WKH IRFXV DUHD ILOWHU KDV DOO WKH IRFXV
DUHDV VHOHFWHG� 7KH 86 UDWLR LV FDOFXODWHG DV GLVFXVVHG LQ 6HFWLRQ ������ DQG LV GLVSOD\HG LQ
D EDU FKDUW� (OHPHQW )¶V FRQWHQWV SURYLGH JHQHUDO GHVFULSWLRQV RI WKH QRUPDOL]DWLRQ PHWKRGV
XVHG� 7KLV HOHPHQW DOVR SRLQWV WR WKH WZR UHIHUHQFH ZRUNVKHHWV�

7KH &RPSDULQJ $VVHVVPHQWV 'DVKERDUG� 7KH WKLUG ZRUNVKHHW LV YHU\ VLPLODU WR WKH SUH�
YLRXV� WKH ,QGLYLGXDO &LW\ $VVHVVPHQW 'DVKERDUG� LQ WKDW LW SUHVHQWV DQG FRPELQHV WKH UHVXOWV
IURP 86 DVVHVVPHQWV FRQGXFWHG RQ WKH WZR FLWLHV� 7KHVH DVVHVVPHQWV DUH FRQGXFWHG XVLQJ
WKH VDPH VHW RI VXEFRPSRQHQWV DQG LQGLFDWRUV� 7KHUHIRUH WKH WZR FLWLHV¶ 86 DVVHVVPHQWV FDQ
EH FRPSDUHG� 7KLV ZRUNVKHHW HOHPHQWV PLUURU WKH HOHPHQWV RI WKH SUHYLRXV ZRUNVKHHW� H[FHSW
WKDW WKH\ LQFOXGH GDWD IURP ERWK FLWLHV� (OHPHQW $ FRQWDLQV WKH PDLQ LQIRUPDWLRQ DQG YDOXHV IURP
WKH LQGLFDWRU GDWD IURP ERWK FLWLHV� ,Q HOHPHQWV %� ' DQG ( UHVXOWV DUH VKRZQ IRU ERWK FLWLHV�
(OHPHQW & LV VOLJKWO\ GLIIHUHQW DV WKH FLW\ ILOWHU QR ORQJHU H[LVWV� )LQDOO\� HOHPHQW ) GLVSOD\V
WKH VDPH JHQHUDO GHVFULSWLRQV DQG UHIHUHQFHV DV HOHPHQW ) LQ WKH ,QGLYLGXDO &LW\ $VVHVVPHQW
'DVKERDUG�

7KH 3RWHQWLDO 'HYHORSPHQW RI *860� 7KH IRXUWK ZRUNVKHHW GLVFXVVHV KRZ *860 FDQ
EH GHYHORSHG WR EH PRUH XVHIXO E\ DGGLQJ FHUWDLQ IHDWXUHV� 7KH HOHPHQWV $ WR ' GHVFULEH
KRZ *860 FDQ EH LPSURYHG WKURXJK WKHVH IHDWXUHV� ,Q RUGHU WR LGHQWLI\ DQG SULRULWLVH IHDWXUHV

��
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WKDW LPSURYH WKH XVDELOLW\ RI *860� HOHPHQW $ HPSKDVL]HV WKH QHHG IRU PRUH XVHU�FHQWULF
VWXGLHV� 7KLV VXJJHVWV VHYHUDO IHDWXUHV WKDW IRFXV RQ LPSURYLQJ WKH YLVXDOL]DWLRQ FDSDELOLW\ �RI
DOO FKDUWV EXW HVSHFLDOO\ WKH 86 VSLGHU FKDUW� RI WKH WZR GDVKERDUGV DQG *860¶V ILW ZLWK RWKHU
XVHU V\VWHPV� (OHPHQW % FRQFHUQV KRZ DXWRPDWLRQ �RU PDNLQJ WKH VHW�XS DQG GDWD FROOHFWLRQ
DXWRPDWLF� FDQ LPSURYH WKH HDVH RI XVH RI *860� (OHPHQW &¶V FRQWHQWV VXJJHVW RSWLRQDO VHWV RI
VXEFRPSRQHQWV� LQGLFDWRUV DQG QRUPDOL]DWLRQ PHWKRGV WR EH FKRVHQ E\ WKH XVHUV ZKHQ VHWWLQJ
XS DQ 86 DVVHVVPHQW� 7KLV LV LQ RUGHU WR VXSSRUW WKH IOH[LELOLW\ DQG WUDQVSDUHQF\ RI WKH PRGHO
DQG KHOS XVHUV VHW XS *860 DV GHVLUHG LQ D PRUH HDVLO\ XQGHUVWRRG DQG FOHDU IDVKLRQ� (OHPHQW
' GLVFXVVHV KRZ WKH 86 5DWLR FDQ EH XVHG WR FRQGXFW ORQJ�WHUP DQDO\VLV� (OHPHQW ( FRYHUV
WKH EHQHILWV WKHVH DGGLWLRQDO IHDWXUHV SURYLGH� ZKLOH HOHPHQW ) VKRZV WKH DGGLWLRQDO IHDWXUHV LQ
DQ H[DPSOH�

��� 6XPPDU\

,Q WKLV FKDSWHU WKH GHPRQVWUDWLRQ FRQFHSW LV GLVFXVVHG� 7KH ILUVW VHFWLRQ LQWURGXFHG WKH SUR�
WRW\SH RI *860� *860 9�� ZKLFK LV DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP� ,W SURYLGHV DQ
H[DPSOH RI KRZ *860 FRQGXFWV 86 DVVHVVPHQWV� E\ XVLQJ WKH GDWD IURP WKH WZR FLWLHV RI
(QVFKHGH DQG 0�QVWHU� LQWURGXFHG LQ WKH QH[W VHFWLRQ� 7KH ILQDO VHFWLRQ JLYHV DQ RYHUYLHZ RI
WKH SURWRW\SH DQG WKH ZRUNVKHHWV WKDW LW FRQWDLQV� 7KH QH[W FKDSWHU LGHQWLILHV KRZ *860 9� LV
RSHUDWLRQDOL]HG DQG XVHG�

��
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&+$37(5�
2SHUDWLRQDOL]DWLRQ DQG 'HPRQVWUDWLRQ

7KLV FKDSWHU GHWDLOV KRZ WKH SURWRW\SH RI *860 �*8609�� LV RSHUDWLRQDOL]HG IRU WZR FLWLHV� (Q�
VFKHGH DQG 0�QVWHU� ,W GHPRQVWUDWHV KRZ *860 FRQGXFWV WKH 86 DVVHVVPHQWV RI WKRVH FLWLHV
DQG ZKDW UHVXOWV LW SURGXFHV� 7KXV WKLV FKDSWHU FRPSOHWHV WKH GLVFXVVLRQ RQ 564 ���� *860
9� LV RSHUDWLRQDOL]HG E\ FRQGXFWLQJ WKH IRXU DFWLRQV IURP WKH *860 $VVHVVPHQW $SSURDFK
�VHH )LJ� ����� ,Q FRQQHFWLRQ ZLWK WKHVH DFWLRQV� WKLV FKDSWHU FRYHUV WKH ODVW WKUHH VXEVWHSV
��E��G� RI ,WHUDWLRQ � IURP WKH GHYHORSPHQW PHWKRGRORJ\ RI *860 LQ )LJ� ���� 7KHVH VXEVWHSV
DUH FRQFHUQHG ZLWK *860 'HVFULSWLYH '3V ����� DQG ������������ DQG WKH RSHUDWLRQDOL]DWLRQ
DQG GHPRQVWUDWLRQ LQ WKLV FKDSWHU VKRZ KRZ WKH SURWRW\SH VDWLVILHV WKH '3V�

7KLV FKDSWHU LV GLYLGHG LQWR ILYH VHFWLRQV ZLWK WKH ILUVW IRXU FRQFHUQLQJ WKH IRXU DFWLRQV IURP
WKH *860 $VVHVVPHQW $SSURDFK� 7KH ILUVW GHWDLOV WKH VHOHFWLRQ RI WKH VXEFRPSRQHQWV DQG
LQGLFDWRUV WR EH XVHG LQ WKH 86 DVVHVVPHQWV� 7KH QH[W WKUHH VHFWLRQV GHWDLO KRZ WKH LQGLFDWRUV
DUH QRUPDOL]HG� *860 9�¶V XVH RI WKH 86 VSLGHU FKDUW� DQG DQ H[DPSOH RI KRZ WKH 86 5DWLR LV
FDOFXODWHG DQG GLVSOD\HG E\ *860� 7KH ILQDO VHFWLRQ VKRZV KRZ *860 9�¶V 86 DVVHVVPHQW
UHVXOWV FDQ EH XVHG E\ WKH FLW\ EHLQJ DVVHVVHG�

1RWH WKDW WKLV UHVHDUFK LV PRUH FRQFHUQHG ZLWK ZKHWKHU VXFK D 86 DVVHVVPHQW PHDVXUH�
PHQW LWHP FDQ EH EXLOW� 7KH VXEFRPSRQHQWV� LQGLFDWRUV� DQG QRUPDOL]DWLRQ PHWKRGV VHOHFWHG IRU
WKH SURWRW\SH DOORZ IRU DQ DSSUR[LPDWLRQ RI DQ 86 DVVHVVPHQW WKH LQVWUXPHQW FDQ SURYLGH� 7KH\
KDYH QRW EHHQ LGHQWLILHG DV LWHPV WR DOZD\V XVH� UDWKHU WKH\ ZLOO QHHG WR EH FKDQJHG GHSHQGLQJ
RQ WKH ORFDO FRQWH[W RI FLWLHV�

��� $FWLRQ �� 6HOHFW 6XEFRPSRQHQWV DQG ,QGLFDWRUV

7KLV VHFWLRQ GHVFULEHV KRZ DFWLRQ � RI WKH *860 $VVHVVPHQW $SSURDFK LV FRQGXFWHG IRU WKH
WZR FLWLHV� $V ZDV SUHYLRXVO\ GLVFXVVHG WKH RSHUDWLRQDOL]DWLRQ RI *860 9� LV QRW D UHDO�ZRUOG
LPSOHPHQWDWLRQ RI *860� ZKHUH WKH FLWLHV DUH LQYROYHG LQ WKH VHOHFWLRQ RI VXEFRPSRQHQWV DQG
LQGLFDWRUV WR EH XVHG LQ WKH DVVHVVPHQW� 7KLV UHVHDUFK GRHV QRW LPSOHPHQW *860 DQG WKH
FLWLHV ZHUH QRW LQYROYHG LQ WKLV RSHUDWLRQDOL]DWLRQ� 5DWKHU WKLV RSHUDWLRQDOL]DWLRQ IRFXVHV RQ
LGHQWLI\LQJ DYDLODEOH LQGLFDWRUV� VKDUHG E\ ERWK FLWLHV� 7KHVH OHDG WR D OLVW RI LQGLFDWRUV HDFK
DVVRFLDWHG ZLWK D WRSLF� ZKLFK EHFRPH WKH VXEFRPSRQHQWV DVVRFLDWHG ZLWK HDFK IRFXV DUHD�

7KH OLVW RI VXEFRPSRQHQWV DQG WKHLU OLVW RI LQGLFDWRUV IXOILOO WKH UHTXLUHPHQW VHW E\ *860
'HVFULSWLYH '3 ����� IURP 7DEOH ��� DV WKH\ GHILQH WKH YHULILDEOH DVVHVVPHQW FULWHULD XVHG WR
FRQGXFW 86 DVVHVVPHQWV ZLWK *860� 7KH IROORZLQJ VHFWLRQ ILUVW GHWDLOV WKH GDWD VRXUFH RI WKH
LQGLFDWRUV WR EH XVHG� 7KH QH[W LGHQWLILHV WKH VHOHFWLRQ PHWKRG XVHG WR ILQG WKH LQGLFDWRUV� 7KH
ILQDO VHFWLRQ LGHQWLILHV WKH VXEFRPSRQHQWV DQG WKH DVVRFLDWHG LQGLFDWRUV XVHG�

��
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����� ,QGLFDWRU 5HJLRQV

7KLV VHFWLRQ FRQFHUQV KRZ WKH (8¶V SXEOLFO\ DYDLODEOH GDWDEDVH� (XURVWDW� GHILQHV ZKDW WKHLU
LQGLFDWRUV PHDVXUH� ,Q (XURVWDW� HYHU\ LQGLFDWRU PHDVXUHV FHUWDLQ DVSHFWV RI D UHJLRQ� 7KHVH
UHJLRQV DUH GLYLGHG LQWR VHYHUDO FDWHJRULHV� DQG (XURVWDW KDV FRPSOH[ FRGHV LW XVHV WR LGHQWLI\
WKH UHJLRQV WKDW LWV LQGLFDWRUV DSSO\ WR� +RZHYHU� WKLV UHVHDUFK VHHNV WR VLPSOLI\ WKHVH UHJLRQ
FDWHJRULHV DQG XVHV WKUHH OHYHOV�

,Q WKLV UHVHDUFK� HDFK LQGLFDWRU LV DVVLJQHG D /RFDO� 5HJLRQDO� RU 1DWLRQDO OHYHO UHVSHF�
WLYHO\� IRU D FLW\ RU LWV ORFDO HQYLURQPHQW� IRU D VWDWH� SURYLQFH� RU SDUW RI D FRXQWU\� RU IRU D
FRXQWU\� :KHQ WKH LQGLFDWRUV WR EH XVHG LQ WKLV GHPRQVWUDWLRQ DUH SUHVHQWHG� WKH\ DUH HDFK
DVVLJQHG ZLWK D VSHFLILF OHYHO�

,W LV LPSRUWDQW WR KLJKOLJKW WKDW GDWD WKDW SHUWDLQ WR WKH ORFDO FRQWH[W RI D FLW\ VKRXOG EH XVHG
DV PXFK DV SRVVLEOH� 7KLV VWXG\ RQO\ XVHV SXEOLFO\ DFFHVVLEOH GDWD IRU LWV GHPRQVWUDWLRQ RI
*860� ,Q D UHDO�ZRUOG LPSOHPHQWDWLRQ ZKHUH FLWLHV DUH LQYROYHG LQ VHWWLQJ XS WKH PRGHO IRU 86
DVVHVVPHQWV� WKH FLWLHV PD\ KDYH PRUH LQWHUQDO GDWD VRXUFHV DYDLODEOH DQG WKXV PRUH ORFDO
OHYHO LQGLFDWRU GDWD FDQ EH XVHG�

����� ,QGLFDWRU 6HOHFWLRQ 0HWKRG

7KLV VHFWLRQ GHWDLOV WKH PHWKRG XVHG IRU VHOHFWLQJ WKH LQGLFDWRUV �DQG DV D UHVXOW WKH VXEFRP�
SRQHQWV DV ZHOO�� 7KH LQGLFDWRUV DUH VHOHFWHG IURP WKH VWXG\ RI *LIILQJHU >��@� RU IURP WZR ,62
VWDQGDUGV� ,62 ����� >��@ DQG ,62 ����� >��@� ,62 ����� ZDV SXEOLVKHG LQ ����� WKH UHIHUUHG
VRXUFH LV D ZRUNLQJ GUDIW RI WKH VWDQGDUG� ,Q WKH WZR ,62 VWDQGDUGV RYHU ��� LQGLFDWRUV LQ WRWDO
DUH SURSRVHG DQG WKH\ DUH VSOLW LQWR EURDG FDWHJRULHV� ,Q >��@� *LIILQJHU SURSRVHV �� LQGLFDWRUV�
ZKLFK DUH VHSDUDWHG E\ 86 DVVHVVPHQW FRQVWUXFWV� 7KH SURSRVHG LQGLFDWRUV DUH IXUWKHU VHSD�
UDWHG E\ ZKDW DVSHFW�WRSLF WKH\ FRYHU ZLWKLQ HDFK FRQVWUXFW� +RZHYHU� WKH LQGLFDWRUV IURP WKLV
VWXG\ SXEOLVKHG LQ ���� DUH ROGHU DQG PDQ\ DUH QRW FROOHFWHG FXUUHQWO\ E\ (XURVWDW� 7KH ,62
VWDQGDUGV FRQWDLQ PRUH LQGLFDWRUV �DQG FRYHU RWKHU DVSHFWV� WKDQ WKH *LIILQJHU UHVHDUFK >��@�
7KH DVSHFWV QRW FRYHUHG E\ *LIILQJHU¶V VWXG\ DUH LQFOXGHG DV ZHOO� ,Q WKRVH FDVHV� UHOHYDQW
LQGLFDWRUV DUH VHOHFWHG IURP WKH ,62 VWDQGDUGV�

7KRVH VRXUFHV OLVW LQGLFDWRUV WKDW DUH UHOHYDQW WR PHDVXULQJ WRSLFV RI WKH 6& FRQFHSW� ,Q WKLV
UHVHDUFK� WKHVH WRSLFV DUH UHIHUUHG WR DV VXEFRPSRQHQWV� )RU PRVW RI WKHVH VXEFRPSRQHQWV�
WKHUH DUH PXOWLSOH LQGLFDWRUV WR XVH� ,Q WKLV GHPRQVWUDWLRQ� LI PXOWLSOH LQGLFDWRUV FRYHU WKH VDPH
VXEFRPSRQHQW RQO\ RQH LQGLFDWRU LV VHOHFWHG�

7R VHOHFW WKH LQGLFDWRUV �DQG WKH DVVRFLDWHG VXEFRPSRQHQWV� ILYH URXQGV ZHUH FRQGXFWHG�
7KH URXQGV RI WKH LQGLFDWRU VHOHFWLRQ PHWKRG DUH GHVFULEHG EHORZ�

�� 6HW XS 6HOHFWLRQ RI LQGLFDWRUV� ,Q >��@� *LIILQJHU SURSRVHV �� LQGLFDWRUV GLYLGLQJ WKHP
EHWZHHQ �� VXEFRPSRQHQWV �RU LQGLFDWRU WRSLFV�� 7KRVH VXEFRPSRQHQWV DUH UHDOLJQHG WR
WKH IRFXV DUHDV LQ *860� ZKLFK DUH FRPSDUDEOH WR WKH FRQVWUXFWV LQ WKH 86 DVVHVVPHQW
IUDPHZRUN IURP >��@� )RU H[DPSOH� WKH &RPSHWLWLYHQHVV IRFXV DUHD LV UHODWHG WR WKH 6PDUW
(FRQRP\ FRQVWUXFW LQ >��@� 7KHVH LQGLFDWRUV DUH ILOWHUHG LQ WKH IROORZLQJ WZR URXQGV�

�� (OLPLQDWH 6XEMHFWLYH ,QGLFDWRUV� DV QRWHG E\ $O�QDVUDZL HW DO� >��@� D FLW\¶V VPDUWQHVV
GHSHQGV KHDYLO\ RQ LWV FLWL]HQV¶ SHUFHSWLRQV RI OLYLQJ LQ WKHLU FLW\� &DSWXULQJ GDWD RQ FLWL]HQ
SHUFHSWLRQV RIWHQ LQYROYHV XVLQJ PRUH TXDOLWDWLYH GDWD� 7KLV TXDOLWDWLYH GDWD LV FROOHFWHG E\
XVLQJ VXEMHFWLYH LQGLFDWRUV� +RZHYHU� DV &DUOL HW DO� >��@ IRXQG� DFURVV WKH ZRUOG REMHFWLYH
LQGLFDWRUV DUH PRUH JHQHUDOO\ FROOHFWHG E\ FLWLHV WKDQ VXEMHFWLYH LQGLFDWRUV� UHJDUGOHVV RI
WKH OHYHO RI WHFKQRORJLFDO GHYHORSPHQW RI D FLW\� 0RVW LQGLFDWRUV WKDW (XURVWDW FROOHFWV DUH
REMHFWLYH DQG WKLV LV UHIOHFWHG LQ WKLV URXQG DV VXEMHFWLYH LQGLFDWRUV ZLOO EH HOLPLQDWHG LQ
WKLV GHPRQVWUDWLRQ� ,Q WKH FDVH� ZKHUH RQO\ RQH SRVVLEOH LQGLFDWRU LV OHIW� WKH UHPDLQLQJ
LQGLFDWRU LV VHOHFWHG�

��
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�� (OLPLQDWH 8QDYDLODEOH ,QGLFDWRUV� 7KH (XURVWDW GDWDEDVH LV FKHFNHG WR VHH LI WKH LQGL�
FDWRU GDWD LV DYDLODEOH IRU WKH WZR FLWLHV� (QVFKHGH DQG 0�QVWHU� DQG FRQFHUQ WKH VDPH
\HDU� ,I WKDW LQGLFDWRU LV QRW DYDLODEOH� DQRWKHU LQGLFDWRU ZLWK D VLPLODU RU WKH VDPH WRSLF
LV XVHG LQVWHDG� $JDLQ LQ WKH FDVH� ZKHUH RQH SRVVLEOH LQGLFDWRU LV OHIW� WKH UHPDLQLQJ
LQGLFDWRU LV VHOHFWHG� ,I LW LV QRW DYDLODEOH WKHQ LW LV HOLPLQDWHG�

�� 5HSHDW IRU ,62 6WDQGDUGV� ,I QR LQGLFDWRU LV IRXQG IRU D VXEFRPSRQHQW� DOO WKH SUHYLRXV
URXQGV DUH UHSHDWHG� XVLQJ WKH WZR ,62 VWDQGDUGV DV D VRXUFH� 7KH WZR VWDQGDUGV GHILQH
DURXQG �� VXEFRPSRQHQWV DQG VXJJHVW RYHU ��� LQGLFDWRUV >��� ��@� 7KH VXEFRPSRQHQWV
SURSRVHG E\ WKH VWDQGDUGV DQG *LIILQJHU¶V VWXG\ >��@ RYHUODS� EXW QHZ VXEFRPSRQHQWV
DUH SURSRVHG WKDW ILW LQWR WKH IRFXV DUHDV RI *860� ,Q WKH FDVH ZKHUH QR LQGLFDWRU KDV
EHHQ IRXQG LQ D VXEFRPSRQHQW LGHQWLILHG LQ >��@ WKLV UHVHDUFK ZLOO ORRN WR VHOHFW RQH RI
WKH LQGLFDWRUV LQ WKH VWDQGDUGV� 7KLV LV DOVR GRQH ZKHUH WKH VWDQGDUGV FRQWDLQ LQGLFDWRUV
UHODWHG WR VXEFRPSRQHQWV QRW FRYHUHG E\ *LIILQJHU¶V UHVHDUFK� IRU H[DPSOH� LQGLFDWRUV
FRQFHUQHG ZLWK VROLG ZDVWH�

�� 1R$YDLODEOH ,QGLFDWRU� )RU WKH FDVH WKDW QR LQGLFDWRUV FDQ EH IRXQG IRU D VXEFRPSRQHQW�
WKDW VXEFRPSRQHQW LV QRW LQFOXGHG LQ WKH DVVHVVPHQW�

8VLQJ WKLV VHOHFWLRQPHWKRG LQGLFDWRUV ZHUH IRXQG IRUPRVW WRSLFV� EXW WKH (XURVWDW GDWDEDVHV
GLG QRW KDYH DQ\ LQGLFDWRUV IRU ERWK FLWLHV IRU D IHZ VXEFRPSRQHQWV� HVSHFLDOO\ IRU WKH QHZ
,62 VWDQGDUG ������ )RU H[DPSOH� (XURVWDW GDWDEDVHV GLG QRW FROOHFW LQGLFDWRUV RQ FLWLHV¶ XU�
EDQ�ORFDO DJULFXOWXUH DQG IRRG VHFXULW\ VLWXDWLRQV�

(LJKWHHQ LQGLFDWRUV� DVVRFLDWHG ZLWK VXEFRPSRQHQWV� ZHUH IRXQG IRU ERWK (QVFKHGH DQG
0�QVWHU� 7KHVH DUH SUHVHQWHG DQG GHWDLOHG LQ WKH IROORZLQJ VHFWLRQ�

����� 6HOHFWLRQ 5HVXOWV� 7KH 6XEFRPSRQHQWV DQG WKHLU ,QGLFDWRUV

7KLV VHFWLRQ SUHVHQWV WKH HLJKWHHQ LQGLFDWRUV DQG WKH VXEFRPSRQHQWV WKH\ DUH DVVRFLDWHG
ZLWK� 7KH LGHQWLILHG LQGLFDWRUV DQG VXEFRPSRQHQWV DUH WKH LQLWLDO YHULILDEOH DVVHVVPHQW FULWHULD
XVHG E\ *860 9� DV LV QHHGHG WR VDWLVI\ *860 'HVFULSWLYH '3 ������ 7KHVH LQGLFDWRUV DUH
VKRZQ LQ WKH RSHUDWLRQDOL]HG YHUVLRQ RI WKH 'HWDLOHG *86) LQ )LJ� ���� $V WKH 'HWDLOHG *86)
KDV EHHQ RSHUDWLRQDOL]HG� WKLV FDQ DOVR EH UHIHUUHG WR DV WKH 86 DVVHVVPHQWV FRQGXFWHG E\
*860 9�� 0RUH GHWDLOV RQ WKHVH LQGLFDWRUV DUH GLVSOD\HG LQ 7DEOH ��� EHORZ�

)LJXUH ���� 7KH 2SHUDWLRQDOL]HG 'HWDLOHG *86) 9�

��
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1RWH WKDW WKH LQGLFDWRUV DUH QXPEHUHG DFFRUGLQJ WR ZKDW IRFXV DUHD WKH\ DUH DVVRFLDWHG
ZLWK�

)RU HDFK LQGLFDWRU� 7DEOH ��� VSHFLILHV WKH VXEFRPSRQHQW LW LV DVVRFLDWHG ZLWK DQG LWV QXPEHU
LV UHIHUHQFHG LQ )LJ� ���� 7KH\ ERWK VKRZ ZKDW IRFXV DUHD WKH LQGLFDWRUV PHDVXUH� %HVLGHV
WKHLU DVVRFLDWLRQ ZLWK WKH IRFXV DUHDV� WKH UHJLRQ FRYHUDJH OHYHO DQG WKH \HDU HDFK LQGLFDWRU
SHUWDLQV WR LV DOVR VKRZQ�

1R� 6XEFRPSRQHQW ,QGLFDWRU /HYHO <HDU
�D $IILQLW\ WR OLIH

ORQJ OHDUQLQJ
3DUWLFLSDWLRQ LQ OLIH�ORQJ�
OHDUQLQJ �$GXOW /HDUQLQJ�

5HJLRQDO ����

�E /HYHO RI TXDOLILFDWLRQ � RI SRS� TXDOLILHG DW OHYHO ��� ,6&(' /RFDO ����
�F 6RFLDO DQG HWK�

QLF SOXUDOLW\
)RUHLJQHUV DV D SURSRU�
WLRQ RI WKH SRSXODWLRQ

/RFDO ����

�G 3DUWLFLSDWLRQ
LQ SXEOLF OLIH

3DUWLFLSDWLRQ LQ YROXQWDU\ ZRUN 1DWLRQDO ����

�D $YDLODELOLW\ RI
,&7�LQIUDVWUXFWXUH

%URDGEDQG LQWHUQHW DFFHVV LQ KRXVHKROGV 5HJLRQDO ����

�D 7UDQVSRUW V\V�
WHP VDIHW\

1R� RI YLFWLPV NLOOHG LQ URDG
DFFLGHQWV SHU ���N SHRSOH

/RFDO ����

�D 3XEOLF VHUYLFHV 8VH RI WKH LQWHUQHW WR LQWHU�
DFW ZLWK SXEOLF DXWKRULWLHV

5HJLRQDO ����

�D +HDOWK FRQGLWLRQV /LIH H[SHFWDQF\ 5HJLRQDO ����
�E ,QGLYLGXDO VDIHW\ 'HDWK UDWH E\ DVVDXOW 5HJLRQDO ����
�F (GXFDWLRQ IDFLOLWLHV 6WXGHQWV SHU LQKDELWDQW 5HJLRQDO ����
�G 6RFLDO FRKHVLRQ 6KDUH RI SHUVRQV DW ULVN RI

SRYHUW\ DIWHU VRFLDO WUDQVIHUV
/RFDO ����

�D ,QQRYDWLYH VSLULW 3DWHQW DSSOLFDWLRQV SHU LQKDELWDQW /RFDO ����
�E 3URGXFWLYLW\ *'3 SHU HPSOR\HG SHUVRQ /RFDO ����
�F )OH[LELOLW\ RI

ODERXU PDUNHW
8QHPSOR\PHQW 5DWH /RFDO ����

�D 3ROOXWLRQ &UXGH GHDWK UDWH RI FKURQLF
ORZHU UHVSLUDWRU\ GLVHDVHV

5HJLRQDO ����

�E 6ROLG ZDVWH FROOHFWLRQ � RI FLW\ SRSXODWLRQ ZLWK
PXQLFLSDO ZDVWH FROOHFWLRQ

5HJLRQDO ����

�F :DVWHZDWHU V\VWHP � RI SRS� FRQQHFWHG WR ZDVWHZD�
WHU FROOHFWLRQ DQG WUHDWPHQW V\VWHP

5HJLRQDO ����

�G :DWHU � RI FLW\ SRS� ZLWK SRWDEOH
ZDWHU VXSSO\ VHUYLFH

/RFDO ����

7DEOH ���� 7KH ,QGLFDWRUV DQG 6XEFRPSRQHQWV XVHG E\ *860 9�

,W LV FOHDU WKDW WKH LQGLFDWRU GDWD WKDW DUH SXEOLFO\ DYDLODEOH WKURXJK WKH (XURVWDW GDWDEDVHV
PD\ QRW EH DW WKH ORZHVW UHJLRQ FRYHUDJH OHYHO RU IRU WKHPRVW UHFHQW \HDU� 7KH ODFN RI DYDLODELOLW\
RI PRUH DSSURSULDWH DQG XS WR GDWH LQGLFDWRUV OLPLWV WKH 86 DVVHVVPHQWV FDUULHG RXW E\ *860
9� DV D UHVXOW� $V SUHYLRXVO\ GLVFXVVHG LQ WKLV FKDSWHU� WKH VFRSH RI WKLV UHVHDUFK LV RQ GHYHORS�
LQJ DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP� $ KLJK�TXDOLW\ LQGLFDWRU VHOHFWLRQ SURFHVV LV RXWVLGH
WKH VFRSH RI WKLV UHVHDUFK� 7KH HLJKWHHQ LQGLFDWRUV� WKHLU DVVRFLDWHG VXEFRPSRQHQWV DQG WKHLU
GDWD VRXUFHV DUH PHDQW WR EH DSSUR[LPDWLRQV RI WKH 86 DVVHVVPHQW FULWHULD WKDW *860 FRXOG

��
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XVH� :KHQ FRQGXFWLQJ 86 DVVHVVPHQWV ZLWK *860� WKH XVH RI LQGLFDWRUV WKDW DUH PHDVXUHG
LQ WKH VDPH \HDU LV QRW QHHGHG� +RZHYHU� QRW XVLQJ PHDVXUHPHQW RI WKH VDPH SHULRG RI WLPH
KDV DQ HIIHFW RQ WKH SHUFHLYHG YDOLGLW\ RU DFFXUDF\ RI WKH 86 DVVHVVPHQW UHVXOWV� 7KHUHIRUH�
WKH LQIRUPDWLRQ RQ HDFK LQGLFDWRU FRQFHUQLQJ WKH \HDU WKH\ PHDVXUH PXVW EH �DV GLVFXVVHG LQ
6HFWLRQ ������ DQG LV GLVSOD\HG WUDQVSDUHQWO\ E\ *860�

7KHVH LQGLFDWRUV DUH XVHG WR DSSO\ *860 9� WR WKH WZR FLWLHV DQG DUH H[SHFWHG WR SURYLGH
D XVHIXO RYHUYLHZ RI WKH 86 VLWXDWLRQ RI ERWK FLWLHV� 7R SURYLGH WKLV RYHUYLHZ� WKH QH[W WKUHH
DFWLRQV RI WKH *860 $VVHVVPHQW $SSURDFK �VHH )LJ� ���� DUH FRQGXFWHG� 7KHVH DFWLRQV ZLOO
HDFK EH GHWDLOHG LQ WKH QH[W WKUHH VHFWLRQV DQG FRQFHUQ *860 'HVFULSWLYH '3 ������ ZKLFK
UHJDUGV KRZ WKH YHULILDEOH DVVHVVPHQW FULWHULD �LGHQWLILHG LQ 7DEOH ���� DUH XVHG WR PHDVXUH 86�

��� $FWLRQ �� &ROOHFW DQG 1RUPDOL]H

7KLV VHFWLRQ GHVFULEHV KRZ WKH VHFRQG DFWLRQ RI WKH *860 $VVHVVPHQW $SSURDFK �VHH )LJ�
���� LV GRQH� ,W FRQFHUQV KRZ WKH YHULILDEOH DVVHVVPHQW FULWHULD IRU *860 'HVFULSWLYH '3 �����
�VHH 7DEOH ���� DUH SUHSDUHG IRU WKH QH[W DFWLRQV LQ WKH *860 $VVHVVPHQW $SSURDFK� 7KLV
VHFWLRQ GHVFULEHV KRZ WKH DVVHVVPHQW FULWHULD DUH PDQLSXODWHG VR WKDW WKH\ FDQ EH DSSOLHG LQ
WKH PHDVXUHPHQW *860 9� FRQGXFWV� 7KXV� LW FRQFHUQV *860 'HVFULSWLYH '3 ������

$V GLVFXVVHG LQ 6HFWLRQ ������ ZKHQ WKLV DFWLRQ LV FRQGXFWHG� WKH FROOHFWHG LQGLFDWRU GDWD
DUH PDQLSXODWHG WKURXJK QRUPDOL]DWLRQ� 7KLV QRUPDOL]DWLRQ HQVXUHV WKDW WKH GDWD ILWV LQWR WKH
VDPH QXPHULFDO VFDOH DQG WKXV FDQ EH FRPELQHG DV QHHGHG� 1RUPDOL]DWLRQ LV QHHGHG LQ FDVHV
ZKHUH LQGLFDWRUV KDYH�

� 'LIIHUHQW 7DUJHWV� :KHQ WKH JHQHUDO GHVLUH �RU WKH WDUJHW� RI FLWLHV LV IRU WKH LQGLFDWRU GDWD
WR VFRUH DV KLJK DV SRVVLEOH RU DV ORZ DV SRVVLEOH� )RU H[DPSOH� IRU LQGLFDWRUV OLNH ´GHDWK
UDWH E\ DVVDXOW´ � WKH WDUJHW RI FLWLHV LV WR NHHS WKH QXPEHUV IRXQG DV ORZ DV SRVVLEOH� :KLOH
IRU RWKHU LQGLFDWRUV OLNH ´EURDGEDQG LQWHUQHW DFFHVV LQ KRXVHKROGV´ � WKH WDUJHW RIWHQ LV WR
DWWDLQ WKH JUHDWHVW DFFHVVLELOLW\ SRVVLEOH� 7KH GHVLUH LV IRU WKH LQGLFDWRU GDWD WR EH VFRUHG
YHU\ KLJK� 7KLV LVVXH LV IXUWKHU H[DFHUEDWHG E\ LQGLFDWRUV VXFK DV WKH ´XQHPSOR\PHQW
UDWH´� ZKHUH WKH WDUJHW LV H[SOLFLWO\ QRW DW WKH H[WUHPHV� 5DWKHU WKH WDUJHW ZRXOG EH FORVHU
WR WKH ´QDWXUDO XQHPSOR\PHQW UDWH´ >��@�

� 'LIIHUHQW 8QLWV� 6RPH LQGLFDWRUV KDYH SHUFHQWDJHV �VFDOH RI ������ IRU LWV XQLW� OLNH ´WKH
IRUHLJQHUV DV D SURSRUWLRQ RI WKH SRSXODWLRQ´� :KLOH RWKHUV XVH GLIIHUHQW VFDOHV� OLNH ´QXP�
EHU RI YLFWLPV NLOOHG LQ URDG DFFLGHQWV SHU ������� SHRSOH´ RU DUH QRW OLPLWHG E\ D VHW VFDOH�
IRU H[DPSOH ´OLIH H[SHFWDQF\´ �H[SUHVVHG DV DQ DJH� ZKLFK LV DOZD\V JUHDWHU WKDQ � DQG
WKHUH LV QR VHW PD[LPXP OLPLW��

7R HQDEOH 86 DVVHVVPHQWV DOO WKH LQGLFDWRUV PXVW EH QRUPDOL]HG GXH WR WKH WZR UHDVRQV
GHVFULEHG LQ WKH SDUDJUDSK DERYH� 7KLV LV GRQH� XVLQJ RQH RI WKH IROORZLQJ WZR QRUPDOL]DWLRQ
PHWKRGV� $OO PHWKRGV UHIHU WR QRUPDOL]LQJ WKH LQGLFDWRUV E\ FRPELQLQJ WKHP ZLWK WKH LQGLFDWRU
GDWD IURP VLPLODU UHJLRQV� 7KHVH VLPLODU UHJLRQV DUH EDVHG RQ WKH (XURVWDW UHJLRQDO FRYHUDJH
FDWHJRULHV �DV GLVFXVVHG LQ 6HFWLRQ �������

�� 0D[�0LQ� 7KLV PHWKRG FDOFXODWHV WKH SHUFHQWLOH RI WKH FLW\¶V LQGLFDWRU GDWD DPRQJVW WKH
UDQJH RI LQGLFDWRU GDWD IURP VLPLODU UHJLRQV ZLWKLQ WKH FLW\¶V FRXQWU\�

�� 0D[ &RYHUDJH� 7KH FLW\¶V LQGLFDWRU GDWD YDOXH DV D SHUFHQWLOH RI WKH PD[LPXP YDOXH RI
WKH RWKHU VLPLODU UHJLRQV�

7KHVH WZR PHWKRGV DUH H[DPSOHV RI WKH W\SHV RI QRUPDOL]DWLRQ PHWKRGV WKDW FDQ EH XVHG�
)LQGLQJ DSSURSULDWH PHWKRGV IRU VXFK DQ DVVHVVPHQW LV RXWVLGH WKH VFRSH RI WKLV UHVHDUFK� 7KLV

��
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SURWRW\SH EHLQJ D GHPRQVWUDWLRQ RI *860� LW LV QRW FRQFHUQHG ZLWK LGHQWLI\LQJ ZKLFK QRUPDOL]D�
WLRQ PHWKRGV VKRXOG EH XVHG ZLWK 86 DVVHVVPHQWV�

:KDW QRUPDOL]DWLRQ PHWKRG LV XVHG IRU HDFK LQGLFDWRU LV GLVSOD\HG LQ 7DEOH ����

1R� ,QGLFDWRU 1RUPDOL]DWLRQ
0HWKRG

�D 3DUWLFLSDWLRQ LQ OLIH�ORQJ�OHDUQLQJ �$GXOW /HDUQLQJ� 0D[�0LQ
�E � RI SRS� TXDOLILHG DW OHYHO ��� ,6&(' 0D[�0LQ
�F )RUHLJQHUV DV D SURSRUWLRQ RI WKH SRSXODWLRQ 0D[�0LQ
�G 3DUWLFLSDWLRQ LQ YROXQWDU\ ZRUN 0D[�0LQ
�D %URDGEDQG LQWHUQHW DFFHVV LQ KRXVHKROGV 0D[ &RYHUDJH
�D 1R� RI YLFWLPV NLOOHG LQ URDG DFFLGHQWV SHU ���N SHRSOH 0D[�0LQ
�D 8VH RI WKH LQWHUQHW WR LQWHUDFW ZLWK SXEOLF DXWKRULWLHV 0D[ &RYHUDJH
�D /LIH H[SHFWDQF\ 0D[�0LQ
�E 'HDWK UDWH E\ DVVDXOW 0D[�0LQ
�F 6WXGHQWV SHU LQKDELWDQW 0D[�0LQ
�G 6KDUH RI SHUVRQV DW ULVN RI SRYHUW\ DIWHU VRFLDO WUDQVIHUV 0D[�0LQ
�D 3DWHQW DSSOLFDWLRQV SHU LQKDELWDQW 0D[�0LQ
�E *'3 SHU HPSOR\HG SHUVRQ 0D[�0LQ
�F 8QHPSOR\PHQW 5DWH 0D[�0LQ
�D &UXGH GHDWK UDWH RI FKURQLF ORZHU UHVSLUDWRU\ GLVHDVHV 0D[�0LQ
�E � RI FLW\ SRSXODWLRQ ZLWK PXQLFLSDO ZDVWH FROOHFWLRQ 0D[ &RYHUDJH
�F � RI SRS� FRQQHFWHG WR ZDVWHZD�

WHU FROOHFWLRQ DQG WUHDWPHQW V\VWHP
0D[�0LQ

�G � RI FLW\ SRS� ZLWK SRWDEOH ZDWHU VXSSO\ VHUYLFH 0D[ &RYHUDJH

7DEOH ���� 7KH 1RUPDOL]DWLRQ 0HWKRGV RI WKH ,QGLFDWRUV

2QFH WKH LQGLFDWRU GDWD YDOXHV DUH QRUPDOL]HG� WKHVH QRUPDOL]HG YDOXHV FDQ EH XVHG IRU WKH
QH[W *860 $VVHVVPHQW $SSURDFK DFWLRQV� DV DUH GHVFULEHG LQ WKH IROORZLQJ VHFWLRQV�

��� $FWLRQ �� &UHDWH DQG 3RSXODWH &KDUW

)RU WKH WKLUG DFWLRQ� WKH QRZ QRUPDOL]HG LQGLFDWRU GDWD YDOXHV DUH YLVXDOO\ FRPELQHG DQG SORWWHG
RQ D VSLGHU FKDUW� 7KLV FKDUW LV UHIHUUHG WR DV WKH 86 VSLGHU FKDUW� 7KH XVH RI WKH 86 VSLGHU
FKDUW LV GLVFXVVHG LQ 6HFWLRQ ������ 7KH 86 VSLGHU FKDUW FRPELQHV DQG SUHVHQWV WKH DVVHVVPHQW
FULWHULD IURP 7DEOH ���� 7KHUHIRUH� WKDW SORWWLQJ FRQFHUQV WKH DSSOLFDWLRQ RI WKRVH FULWHULD RU KRZ
*860 9� VDWLVILHV *860 'HVFULSWLYH '3 ������

7KH DUHDV FRYHUHG E\ WKH LQGLFDWRU GDWD LQ WKH 86 VSLGHU FKDUW DUH XVHG WR GLVSOD\ WKH
DVVHVVPHQW UHVXOWV IRU RQH FLW\ RU YLVXDOO\ FRPSDUH WKH DVVHVVPHQWV RI WKH WZR FLWLHV� 7KH
DUHD FRYHUHG LQ WKHVH FKDUWV LV DOVR XVHG WR FRQGXFW WKH ILQDO DFWLRQ RI WKH *860 $VVHVVPHQW
$SSURDFK� 7KLV ODVW DFWLRQ LV GHWDLOHG LQ WKH QH[W VHFWLRQ�

��� $FWLRQ �� &DOFXODWH WKH 8UEDQ 6PDUWQHVV 5DWLR

7KH IRXUWK DFWLRQ RI WKH *860 $VVHVVPHQW $SSURDFK FRQFHUQV WKH FDOFXODWLRQ RI WKH 86 5DWLR�
2QFH WKH QRUPDOL]HG LQGLFDWRU GDWD DUH SORWWHG RQ D 86 VSLGHU FKDUW� WKH DUHD WKDW WKRVH

LQGLFDWRU GDWD FRYHU FDQ EH PHDVXUHG IRU D FLW\� 7KH VXUIDFH DUHD FRYHUHG LQ WKH 86 VSLGHU
FKDUW FDQ EH FDOFXODWHG LQWR WKH 86 5DWLR� 7KH IRUPXODV WR FDOFXODWH WKH 86 5DWLR DUH GLVFXVVHG
LQ 6HFWLRQ ������ 7KH FDOFXODWLRQ RI WKLV UDWLR LV WKH ILQDO ZD\ WKH DVVHVVPHQW FULWHULD �IURP 7DEOH
���� DUH DSSOLHG� DQG DGGUHVV *860 'HVFULSWLYH '3 ������

��
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7KLV 86 5DWLR� ZKLFK LV RQO\ RQH QXPEHU� RIIHUV JUHDW SRWHQWLDO IRU IXUWKHU DQDO\VLV RI WKH 86
VLWXDWLRQ RI D FLW\� )RU H[DPSOH� WKH 86 5DWLR FDQ EH PRQLWRUHG RYHU WLPH DQG WKXV KRZ LW LV
WUHQGLQJ FDQ VKRZ LI WKH FLW\ LV GHYHORSLQJ DV GHVLUHG� ,I PRUH GHWDLO LV QHHGHG� WKH 86 VSLGHU
FKDUWV FRUUHVSRQGLQJ WR WKH 86 5DWLRV FRQWDLQ DGGLWLRQDO LQIRUPDWLRQ RQ WKH PHDVXUHPHQWV RI
WKH LQGLYLGXDO IRFXV DUHDV�

7KLV VHFWLRQ GHDOV ZLWK WKH ODVW DFWLRQ IURP WKH *860 $VVHVVPHQW $SSURDFK� 7KH QH[W
VHFWLRQ ZLOO GHPRQVWUDWH WKH UHVXOWV WKHVH DFWLRQV SURGXFH� XVLQJ WKH FULWHULD WR FRQGXFW 86
DVVHVVPHQW RQ WKH WZR FLWLHV�

��� 'HPRQVWUDWLQJ WKH *OREDO 8UEDQ 6PDUWQHVV 0RGHO

&RPSOHWLQJ WKH DFWLRQV RI WKH *860 $VVHVVPHQW $SSURDFK SURGXFHV D QXPEHU RI YLVXDO GLV�
SOD\V RI LQGLFDWRU GDWD IRU D FLW\� 7KLV VHFWLRQ ZLOO GHVFULEH KRZ WKLV GDWD LV SUHVHQWHG�

)LJXUH ���� 1RUPDOL]HG ,QGLFDWRU 'DWD IRU 0�QVWHU

7R SURYLGH DQ H[DPSOH RI WKH DVVHVV�
PHQW UHVXOWV IRU DQ LQGLYLGXDO FLW\� WKH GDWD
IRU 0�QVWHU ZLOO EH XVHG� 2QFH WKH LQGLFD�
WRUV DUH QRUPDOL]HG WKH\ FDQ EH SUHVHQWHG
LQ D EDU FKDUW� VHH )LJ� ���� $V FDQ EH
VHHQ LQ WKH FKDUW� WKH LQGLFDWRUV KDYH EHHQ
JLYHQ GLIIHUHQW FRORXUV UHVSHFWLYH WR ZKDW
IRFXV DUHD WKH\ PHDVXUH� )RU H[DPSOH
LQGLFDWRUV RI WKH ´&RPSHWLWLYHQHVV´ IRFXV
DUHD DUH FRORXUHG JUHHQ� 7KLV DOORZV IRU D
FOHDU XQGHUVWDQGLQJ RI ZKDW WKH LQGLFDWRU
GDWD PHDVXUHPHQWV DUH�

,Q )LJ� ���� WKH 86 VSLGHU FKDUW RI 0�Q�
VWHU LV VKRZQ� 7KH 86 VSLGHU FKDUW YLVX�
DOO\ SUHVHQWV WKRVH LQGLFDWRU YDOXHV DQG
KRZ PXFK VXUIDFH WKH\ FRYHU� 7KH PRUH
VXUIDFH LV FRYHUHG� WKH KLJKHU LWV UHVXOWLQJ
86 5DWLR LV� 7KLV FKDUW SURYLGHV D VLPSOH
RYHUYLHZ RI WKH 86 RI D FLW\ WKDW FDQ EH
FRPPXQLFDWHG DQG GLVFXVVHG DV QHHGHG�

��
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)LJXUH ���� 7KH 86 6SLGHU &KDUW RI 0�QVWHU

7KH 86 5DWLR RI 0�QVWHU LV SUHVHQWHG LQ WKH EDU FKDUW �VHH )LJ� ����� 7KLV LV WKH ILQDO RXWSXW
RI *860 9�� ZKHQ DVVHVVLQJ DQ LQGLYLGXDO FLW\�

)LJXUH ���� 7KH 8UEDQ 6PDUWQHVV 5DWLR RI 0�QVWHU

:KHQ FRPSDULQJ WKH 86 DVVHVVPHQWV RI WZR FLWLHV �DVVXPLQJ ERWK 86 DVVHVVPHQWV DUH
VHW XS ZLWK WKH VDPH DVVHVVPHQW FULWHULD�� HDFK RI WKH FKDUWV LQ WKH SUHYLRXV WKUHH ILJXUHV
FDQ LQFOXGH GDWD IURP ERWK FLWLHV� DV FDQ EH VHHQ RQ WKH &RPSDULQJ $VVHVVPHQWV 'DVKERDUG
�GHVFULEHG LQ 6HFWLRQ ����� $Q H[DPSOH RI WKLV LV VKRZQ LQ )LJ� ���� ZKHUH WKH 86 VSLGHU FKDUW
GLVSOD\V WKH LQGLFDWRU GDWD IURP ERWK 0�QVWHU �ZKRVH GDWD LV VKRZQ LQ EOXH� DQG (QVFKHGH
�ZKRVH GDWD LV VKRZQ LQ RUDQJH�� 7KH YLVXDO GLIIHUHQFHV EHWZHHQ WKH WZR VXUIDFHV FRYHUHG
E\ WKH LQGLFDWRU GDWD VKRZ DUHDV ZKHUH WKH WZR FLWLHV FDQ OHDUQ IURP HDFK RWKHU� $QRWKHU
H[DPSOH RI WKLV LV VKRZQ LQ )LJ� ���� WKH 86 5DWLR EDU FKDUW VKRZV WKH UDWLRV RI ERWK 0�QVWHU
DQG (QVFKHGH�

��
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)LJXUH ���� 7KH 8UEDQ 6PDUWQHVV 6SLGHU &KDUW &RPSDULQJ WKH 'DWD IURP %RWK &LWLHV

)LJXUH ���� 7KH 8UEDQ 6PDUWQHVV 5DWLRV RI
%RWK &LWLHV

*860 9� EHLQJ RSHUDWLRQDOL]HG IRU WKH
WZR FLWLHV FDQ FRQGXFW 86 DVVHVVPHQWV DQG
FDQ EH XVHG WR JDLQ DQ RYHUYLHZ RI WKH 86 RI
(QVFKHGH DQG 0�QVWHU� DQG SURYLGH VXSSRUW
IRU GHFLVLRQ PDNLQJ FRQFHUQLQJ VPDUW SURMHFW
LPSOHPHQWDWLRQ� 7KH UHVXOWV RI WKH DVVHVV�
PHQW DUH GHVLJQHG WR EH YLVXDOO\ FOHDU VR WKDW
WKH\ FDQ EH LQFOXGHG LQ FRPPXQLFDWLRQV UHODW�
LQJ WR WKH 86 RI WKH FLW\� 7KH QH[W FKDSWHU FRQ�
FHUQV WHVWLQJ WKH GHPRQVWUDWLRQ RI *860�

��
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3DUW ,,,

7UHDWPHQW 9DOLGDWLRQ
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&+$37(5��
9DOLGDWLRQ 5RXQG (YDOXDWLRQ

7KLV FKDSWHU FRQFHUQV YDOLGDWLQJ WKH XVHIXOQHVV RI WKH GHPRQVWUDWLRQ RI *860 IURP WKH WDUJHW
JURXS¶V SHUVSHFWLYH �WKH WDUJHW JURXS LV LGHQWLILHG LQ 6HFWLRQ ������� 7KLV LV GRQH E\ TXDOLWDWLYHO\
HYDOXDWLQJ ZKDW H[SHUWV WKLQN RI WKH SURWRW\SH RI *860 �DV GHVFULEHG LQ &KDSWHUV � DQG ���
)RU WKLV HYDOXDWLRQ� WZR H[SHUW RSLQLRQ LQWHUYLHZV FROOHFWHG IHHGEDFN RQ WKH GHPRQVWUDWLRQ RI
*860� *860 9�� DQG DUH LQ WKH 9DOLGDWLRQ 5RXQG� 7KXV� WKLV FKDSWHU DGGUHVVHV 564 ��� DQG
VWHS � RI WKH *860 'HYHORSPHQW 0HWKRGRORJ\ LQ )LJ� ���� 7KH ILUVW VHFWLRQ GLVFXVVHV KRZ WKH
GHPRQVWUDWLRQ RI *860 LV YDOLGDWHG DQG WKH QH[W GHVFULEHV KRZ WKH H[SHUW RSLQLRQ LQWHUYLHZV
LQ WKLV URXQG DUH SUHSDUHG� 7KH ODVW VHFWLRQ GHWDLOV WKH ILQGLQJV RI WKHVH LQWHUYLHZV�

���� &RQFHSW RI 9DOLGDWLRQ

7KLV VHFWLRQ GHVFULEHV WKH FRQFHSW RI WKH YDOLGDWLRQ WKDW RFFXUV LQ WKH 9DOLGDWLRQ 5RXQG� 0XFK
OLNH LQ &KDSWHU �� *860 9� ZLOO EH WHVWHG E\ FRQGXFWLQJ WZR H[SHUW RSLQLRQ LQWHUYLHZV� 7KH
H[SHUW RSLQLRQ LQWHUYLHZV VDWLVI\ *860 'HVFULSWLYH '3 ����� LQ 7DEOH ���� DV WKH\ DUH XVHG DV
WHVWV RI WKLV GHPRQVWUDWLRQ WR HYDOXDWH WKH YDOLGLW\ RI *860 DQG WKDW LW ILWV LWV REMHFWLYHV DQG FDQ
EH XVHIXO IRU FLWLHV ZKR ZDQW WR FRQGXFW 86 DVVHVVPHQWV�

7KH UHVXOWV RI WKHVH H[SHUW RSLQLRQ LQWHUYLHZV DUH DQDO\]HG LQ RUGHU WR SURYLGH D FRPSOHWH
DQVZHU WR WKH PDLQ UHVHDUFK TXHVWLRQ� 7KLV TXHVWLRQ FRQFHUQV ´KRZ FDQ D FLW\¶V XUEDQ VPDUW�
QHVV EH PHDVXUHG IRU FLWLHV DURXQG WKH JOREH LQ D VWDQGDUGL]HG XQLYHUVDO DSSURDFK´� *860
9� LV D GHPRQVWUDWLRQ RI D SRWHQWLDO VROXWLRQ WR DGGUHVV WKLV TXHVWLRQ DQG VXSSRUWV GHFLVLRQ�
PDNHUV WR LGHQWLI\ SURMHFW DUHDV RU WRSLFV WKDW WKH FLW\ VKRXOG IRFXV WKHLU LQYHVWPHQW LQ� 7KH
IRFXV RI WKHVH LQWHUYLHZV LV WR GHWHUPLQH KRZ SRWHQWLDOO\ XVHIXO *860 LV IURP WKH SHUVSHFWLYH
RI UHOHYDQW FLW\ DXWKRULWLHV �RU WKH WDUJHW JURXS��

3HRSOH ZKR PDNH VXFK GHFLVLRQV IRU D FLW\ DUH LQWHUYLHZHG DERXW WKH XVHIXOQHVV RI WKH
SURWRW\SH RI *860� +RZHYHU� D FLW\ JRYHUQPHQW RIILFLDO IURP 0�QVWHU ZDV QRW DYDLODEOH WR EH
LQWHUYLHZHG� 7KHUHIRUH� D FLW\ RIILFLDO RI D GLIIHUHQW FLW\ LV QHHGHG� 0RUH GHWDLO RQ WKH VHOHFWLRQ
RI WKHVH H[SHUWV ZLOO EH GHVFULEHG LQ 6HFWLRQ ������� 7KHLU UHVSRQVHV LQ WKH H[SHUW RSLQLRQ
LQWHUYLHZV DUH FROOHFWHG DQG DQDO\]HG LQ RUGHU WR JHQHUDWH ILQGLQJV RQ WKH XVHIXOQHVV RI *860
DQG LWV SURWRW\SH IURP WKHLU SHUVSHFWLYH� 7KH QH[W VHFWLRQ GHVFULEHV KRZ WKHVH LQWHUYLHZV DUH
SUHSDUHG�

���� 9DOLGDWLRQ 5RXQG� ,QWHUYLHZ 3UHSDUDWLRQ

,Q 6HFWLRQ ����� LW ZDV PDGH FOHDU WKDW WKH PRGHO LV HYDOXDWHG E\ FRQGXFWLQJ VHPL�VWUXFWXUHG�
RQH RQ RQH� FRQILUPDWRU\ LQWHUYLHZV� DQG LW KDV VXEVHFWLRQV RQ WKH PHWKRGV RI LQWHUYLHZ SUHSD�
UDWLRQ� GDWD FROOHFWLRQ� DQG DQDO\VLV�

��
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$V QRWHG LQ 6HFWLRQ �������� WKHUH DUH FRQVLGHUDEOH GLIIHUHQFHV EHWZHHQ WKH WZR URXQGV�
7KH LQWHUYLHZ SUHSDUDWLRQ PHWKRGV IURP .DOOLR HW DO� >��@ DUH XVHG IRU ERWK URXQGV� ,QWHUYLHZ
SUHSDUDWLRQV IRU WKH 9DOLGDWLRQ 5RXQG LV GLVFXVVHG LQ WKLV VHFWLRQ�

/LNH IRU WKH 7KHRUHWLFDO 5RXQG LQWHUYLHZV �GLVFXVVHG LQ 6HFWLRQ ����� VWDQGDUG GDWD FROOHFWLRQ
DQG DQDO\VLV PHWKRGV DUH XVHG� 6HH 6HFWLRQ ������� IRU PRUH GHWDLOV RQ WKHVH PHWKRGV�

7KH IROORZLQJ WZR VXEVHFWLRQV UHVSHFWLYHO\ GHWDLO WKH H[SHUWV WR EH LQWHUYLHZHG� DQG GHVFULEH
WKH GHYHORSPHQW DQG FRQWHQW RI WKH LQWHUYLHZ PDWHULDOV XVHG�

������ ([SHUWV ,QWHUYLHZHG

$Q DFWLYLW\ WKDW PXVW EH FRQGXFWHG WR SUHSDUH IRU DQ\ LQWHUYLHZ� LV WKH VHOHFWLRQ RI H[SHUWV ZKR
DUH WR EH LQWHUYLHZHG �KLJKOLJKWHG LQ 6HFWLRQ ��������� 7KLV VXEVHFWLRQ ZLOO GHVFULEH WKH VHOHFWLRQ
RI WKH WZR H[SHUWV WR SDUWLFLSDWH LQ WKH H[SHUW RSLQLRQ LQWHUYLHZV�

7KH H[SHUWV LQ TXHVWLRQ DUH IURP WKH FLW\ JRYHUQPHQWV� $V QRWHG EHIRUH �LQ 6HFWLRQ ������ DQ
RIILFLDO IURP 0�QVWHU LV QRW WDNLQJ SDUW LQ WKHVH LQWHUYLHZV� 7KHUHIRUH� D FLW\ JRYHUQPHQW RIILFLDO
�UHIHUUHG WR LQ WKLV FKDSWHU DV H[SHUW� IURP D QHDUE\ *HUPDQ FLW\ RI VLPLODU VL]H� :XSSHUWDO� ZDV
LQWHUYLHZHG�

7KH VHFRQG H[SHUW LV DQRWKHU JRYHUQPHQW RIILFLDO IRU WKH FLW\ RI (QVFKHGH� %RWK H[SHUWV
DUH WDVNHG ZLWK RYHUVHHLQJ WKH 6& SURJUDPV RI WKHLU FLWLHV �DQG LQ WKH FDVH RI WKH H[SHUW IRU
:XSSHUWDO� RWKHU DUHDV DQG FLWLHV ZLWKLQ LW¶V 6& ´FOXVWHU´�� 7KH\ WKXV ERWK KDYH NQRZOHGJH RQ
WKH 6& FRQFHSW DQG 86 DVVHVVPHQW� DQG WKH\ ZHUH LGHQWLILHG DV WKH FLW\ JRYHUQPHQW RIILFLDOV
WR LQWHUYLHZ DERXW FRQGXFWLQJ 86 DVVHVVPHQWV� 7KLV UHVHDUFK UHIHUV WR WKRVH H[SHUWV E\ WKH
QDPH RI WKHLU FLWLHV� (QVFKHGH DQG :XSSHUWDO�

7KH RSLQLRQV RI WKHVH H[SHUWV DUH VROLFLWHG RQ ZKHWKHU *860 9� LV SRWHQWLDOO\ XVHIXO IURP
WKH H[SHUW¶V SHUVSHFWLYH� 7KHLU IHHGEDFN LV FUXFLDO WR GHWHUPLQLQJ ZKHWKHU VXFK DQ DUWLIDFW LV LQ�
WHUHVWLQJ WR EH GHYHORSHG IXUWKHU IRU XVH E\ WKHLU FLWLHV� 7KHVH WZR SDUWLFLSDQWV ZHUH LQWHUYLHZHG
XVLQJ WKH PDWHULDO GHVFULEHG LQ WKH QH[W VXEVHFWLRQ�

������ 0DWHULDOV 8VHG

7KLV VHFWLRQ GHVFULEHV WKH PDWHULDOV XVHG IRU WKH LQWHUYLHZV LQ WKH 9DOLGDWLRQ 5RXQG DQG KRZ
WKHVH PDWHULDOV DUH FUHDWHG� 7KH PHWKRG IRU GHYHORSLQJ PDWHULDO IRU D VHPL�VWUXFWXUHG� TXDOLWD�
WLYH LQWHUYLHZ IURP .DOOLR HW DO� >��@ ZDV IROORZHG� ,W SURGXFHV D FRPSOHWH ,QWHUYLHZ 'LVFXVVLRQ
*XLGH WKDW LGHQWLILHV WKH JHQHUDO VWUXFWXUH� WKH SXUSRVHV IRU WKH LQWHUYLHZV� WKH PDLQ WRSLFV� DQG
WKH LQWHUYLHZ TXHVWLRQV� 7KH LQWHUYLHZ TXHVWLRQV FRQFHUQ WKH H[SHUWV¶ RSLQLRQV RQ WKH SURWRW\SH
RI *860� 7KLV GLVFXVVLRQ JXLGH LV JLYHQ WR HDFK H[SHUW EHIRUH WKHLU LQWHUYLHZ DQG LQFOXGHV LQ�
IRUPDWLRQ RQ WKH 6& FRQFHSW DQG WKH WKHRULHV EHKLQG *860� 7KLV JXLGH LV VKRZQ LQ $SSHQGL[
+�

7KH ,QWHUYLHZ 'LVFXVVLRQ *XLGH DVNV WKH H[SHUWV WR UHVSRQG WR D QXPEHU RI VWDWHPHQWV�
7KHVH VWDWHPHQWV FRQFHUQ LGHQWLI\LQJ KRZ SHRSOH IHHO DERXW XVLQJ DQG DFFHSWLQJ D WHFKQRORJ\
V\VWHP� 7KH VWDWHPHQWV FRPH IURP WKH 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\
�87$87� PRGHO RI 9HQNDWHVK HW DO� >��@ DQG PRUH VSHFLILFDOO\ 7DEOH �� LQ WKDW VWXG\� )LIWHHQ RI
WKRVH VWDWHPHQWV �DW OHDVW RQH LWHP IRU HDFK URRW FRQVWUXFW GHILQHG LQ WKH DUWLFOH� ZHUH FKRVHQ
IRU WKLV UHVHDUFK� DV DOO FRXOG QRW EH GLVFXVVHG LQ RQH LQWHUYLHZ� 7KH\ DUH GLVSOD\HG LQ 7DEOH
+�� RI WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH LQ $SSHQGL[ +� 7KLV UHVHDUFK SURMHFW ZLOO DQDO\]H WKH
SRWHQWLDO XVHIXOQHVV RI *860 E\ FROOHFWLQJ WKH H[SHUWV¶ UHVSRQVHV WR WKRVH ILIWHHQ VWDWHPHQWV�
7KH H[SHUWV UHVSRQG XVLQJ D ILYH SRLQW /LFNHUW VFDOH �VHH 7DEOH +��� ZKLFK UHIOHFWV KRZ SRVLWLYH
RU QHJDWLYH WKHLU UHDFWLRQV DUH WR WKH VWDWHPHQWV� 3HU VWDWHPHQW� WKH H[SHUWV DUH WKHQ DVNHG IRU
WKH UHDVRQV EHKLQG WKHLU UHVSRQVH�

,Q DGGLWLRQ WR WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH� WKH SURWRW\SH RI *860 �*860 9�� LV DOVR
XVHG GXULQJ WKH LQWHUYLHZV� DV WKH REMHFW WKH H[SHUWV ZRXOG VKDUH WKHLU IHHGEDFN RQ� *860 9�

��
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LV GHVLJQHG WR YLVXDOO\ VKRZ WKH 86 DVVHVVPHQW UHVXOWV IRU ERWK FLWLHV� WKXV FDQ EH SUHVHQWHG
GXULQJ WKH LQWHUYLHZV�

7KHVH WZR SLHFHV RI LQWHUYLHZ PDWHULDOV DUH IXUWKHU GHYHORSHG E\ FRQGXFWLQJ WKUHH SLORW
WHVWV �GHILQHG LQ 6HFWLRQ ������� )LUVW DQ LQWHUQDO WHVW ZDV GRQH� ZKHUH WKH VXSHUYLVRUV RI WKLV
WKHVLV UHYLHZHG WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH WR GHWHUPLQH VXFK WKLQJV DV ZKHWKHU TXHVWLRQV
ZHUH FOHDU WR WKH UHDGHU� 7ZR ILHOG WHVWV ZHUH GRQH� ZKHUH WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH LV
WHVWHG ZLWK SRWHQWLDO H[SHUWV VLPXODWLQJ WKH UHDO LQWHUYLHZ VLWXDWLRQ� 7KH H[SHUWV LQWHUYLHZHG DUH
H[SHUWV LGHQWLILHG LQ WKH 7KHRUHWLFDO 5RXQG �VHH 6HFWLRQ ������� ,Q WKHVH ILHOG WHVWV WKH ,QWHUYLHZ
'LVFXVVLRQ *XLGH DQG WKH LQWHUYLHZ SURFHVV ZHUH UHYLHZHG DQG UHILQHG E\ LGHQWLI\LQJ DUHDV�
ZRUGV RU SKUDVHV� ZKHUH LI QRW LPSURYHG� LW FRXOG OHDG WR FRQIXVLRQ� ,Q RQH RI WKH SLORW WHVWV�
WKH H[SHUW VXJJHVWHG FUHDWLQJ DQG XVLQJ D SUHVHQWDWLRQ WR TXLFNO\ DQG FOHDUO\ H[SODLQ WKH WKHRU\
EHKLQG *860 DQG SUHVHQW *860 9� ZLWKLQ WKH DOORWWHG LQWHUYLHZ WLPH�

'XULQJ WKH LQWHUYLHZV LQ WKH 9DOLGDWLRQ 5RXQG� WKH H[SHUWV DUH WDNHQ WKURXJK WKLV SUHVHQWD�
WLRQ� ZKLFK LV UHIHUHQFHG LQ WKH ,QWHUYLHZ 'LVFXVVLRQ *XLGH LQ $SSHQGL[ +� 7KH SUHVHQWDWLRQ LV
XVHG DV YLVXDO VXSSRUW RI WKH H[SHUWV¶ XQGHUVWDQGLQJ RI *860 DQG LW¶V SURWRW\SH� VR WKH\ DUH
FRQILGHQW HQRXJK WR UHVSRQG WR WKH ILIWHHQ VWDWHPHQWV� $W WKH HQG RI WKH SUHVHQWDWLRQ� WKH H[�
SHUWV DUH SURYLGHG ZLWK D OLVW RI WKH PDLQ WKHPHV RI WKH SUHVHQWDWLRQ WKDW WKH H[SHUWV FDQ FRQVXOW
GXULQJ WKH UHVW RI WKH LQWHUYLHZ�

7KH H[SHUW RSLQLRQ LQWHUYLHZV XVHG WKH PDWHULDO GHVFULEHG DERYH WR FROOHFW IHHGEDFN RQ WKH
SRWHQWLDO XVHIXOQHVV RI *860 DQG LWV SURWRW\SH� 7KH IHHGEDFN ZDV DQDO\]HG DQG WKH QH[W
VHFWLRQ GHWDLOV WKH ILQGLQJV RI WKHVH LQWHUYLHZV�

���� 9DOLGDWLRQ 5RXQG ,QWHUYLHZ )LQGLQJV

2QFH WKH LQWHUYLHZV ZHUH FRQGXFWHG� DQG GDWD IURP WKHP ZHUH FROOHFWHG� FRGHG� DQG DQDO\]HG�
VWUXFWXUHG VXPPDULHV ZHUH GHYHORSHG XVLQJ WKH PHWKRG GHVFULEHG LQ 6HFWLRQ �������� 7KHVH
VWUXFWXUHG VXPPDULHV FDQ EH IRXQG LQ WKH DSSHQGL[� VHSDUDWH IRU HDFK H[SHUW �VHH $SSHQGLFHV
, DQG -��

7KH WZR H[SHUWV SURYLGHG IHHGEDFN RQ ILYH PDLQ WRSLFV� 7KHVH WRSLFV DUH� WKH (DVH RI 8VH
RI *860� 8VHUV RI *860� ,QGLFDWRUV WR 8VH LQ DQ $VVHVVPHQW� )RFXV RI *860� DQG 3HUFHLYHG
8VHIXOQHVV RI WKH 0RGHO� 7KH H[SHUWV¶ IHHGEDFN LV JURXSHG E\ WKH ILYH WRSLFV DQG GLVFXVVHG
LQ WKHLU RZQ VXEVHFWLRQV UHVSHFWLYHO\� 7KHVH WRSLFV DUH EDVHG RQ IHHGEDFN JDLQHG IURP WKH
UHDFWLRQV RI WKH H[SHUWV RQ WKH VWDWHPHQWV IURP 9HQNDWHVK HW DO� >��@ �LQ 6HFWLRQV ������ WR
�������� EXW WKH WRSLFV GR QRW FRUUHODWH ZLWK D VSHFLILF FDWHJRU\ IURP 7DEOH �� LQ WKH DUWLFOH�
5DWKHU WKH UHDFWLRQV DQG GLVFXVVLRQV WKH VWDWHPHQWV JHQHUDWH� DUH UHOHYDQW WR RQH RU PRUH RI
WKHVH FDWHJRULHV� 7KH\ DOVR VKDUHG VRPH VXJJHVWLRQV RQ IHDWXUHV WKDW VKRXOG EH DGGHG WR
*860 LQ WKH IXWXUH� 7KHVH VXJJHVWLRQV DUH GHVFULEHG LQ WKH ODVW VXEVHFWLRQ�

������ (DVH RI 8VH RI *860

7KLV VHFWLRQ FRQFHUQV WKH HDVH RI XVH RI *860� SHUFHLYHG E\ WKH H[SHUWV� 7KLV SHUFHLYHG HDVH
RI XVH LV UHQDPHG E\ 9HQNHWDVK HW DO� >��@ DV (IIRUW ([SHFWDQF\ DQG LV GHILQHG DV ´WKH GHJUHH
RI HDVH DVVRFLDWHG ZLWK WKH XVH RI WKH V\VWHP´� 7KLV FRQFHSW LV WKH VXEMHFW RI VHYHUDO VWXGLHV�
UHYLHZHG E\ 9HQNHWDVK HW DO� DQG LV FULWLFDO ZKHQ GHWHUPLQLQJ WKH XVDELOLW\ RI D ,&7 V\VWHP�
L�H� '66V OLNH *860� 7KLV DOVR FRQFHUQV WKH 6HOI�HIILFDF\� )DFLOLWDWLQJ &RQGLWLRQV DQG %HKDYLRU
,QWHQWLRQ WR XVH WKH 6\VWHP FDWHJRULHV LQ 7DEOH �� IURP >��@�

7KH H[SHUWV JHQHUDOO\ ERWK DJUHHG WKDW *860 9� VHHPV HDV\ WR XVH� EXW WKDW WKH\ IHHO WKDW
WKH\ QHHG PRUH WLPH WR VWXG\ DQG XVH *860 9� WR FRQILGHQWO\ VWDWH ZKHWKHU LW LV HDV\ WR XVH RU
QRW� :XSSHUWDO� ZKR KDV D PRUH WHFKQLFDO EDFNJURXQG� IHOW FRQILGHQW WKDW WKH 86 DVVHVVPHQW
PHDVXUHPHQW LWHP ZRXOG EH HDV\ WR OHDUQ DQG XVH� (QVFKHGH QRWHG WKDW WKH\ ILQG *860 VRPH�
ZKDW GHQVH DQG LQWLPLGDWLQJ DV LW FRQWDLQV D ODUJH DPRXQW RI LQIRUPDWLRQ� +RZHYHU� (QVFKHGH

��
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IRXQG WKDW LW ZDV FOHDU WKDW WKURXJK VSHQGLQJ WLPH JRLQJ RYHU DQG XVLQJ WKH PHDVXUHPHQW LWHP�
\RX ZRXOG ORVH WKDW VHQVH RI LQWLPLGDWLRQ�

7KH DVVXPSWLRQ WKDW WKH DVVHVVPHQW FULWHULD XVHG E\*860ZRXOG EH DGDSWHG GHSHQGLQJ RQ
WKH ORFDO FRQWH[W RI WKH FLW\ DQG WKH GHVLUHG JRDOV LWV JRYHUQPHQW ZLVKHV WR DWWDLQ� UHTXLUHV WKDW
*860 LV VHW XS ZKHQ FRQGXFWLQJ 86 DVVHVVPHQWV� 7KH HDVH RI VHWWLQJ XS *860 DSSURSULDWHO\
ZDV QRW GLVFXVVHG LQ WKH H[SHUW RSLQLRQ LQWHUYLHZV� DV WKH H[SHUWV DJUHHG WKDW ZLWK WKH VXSSRUW
RI FRQVXOWDQWV WKLV ZRXOG EH GRQH VDWLVIDFWRULO\�

������ 8VHUV RI *860

7KH VHFWLRQ LGHQWLILHV ZKR WKH H[SHUWV WKLQN WKH XVHUV RI *860 VKRXOG EH� 7KLV LV UHOHYDQW WR
WKH 6RFLDO ,QIOXHQFH� )DFLOLWDWLQJ &RQGLWLRQV DQG 6HOI�(IILFDF\ FDWHJRULHV LQ 7DEOH �� IURP >��@�
7KLV WRSLF LV DERXW ZKR VKRXOG FRQGXFW 86 DVVHVVPHQWV DQG XVH *860�

%RWK H[SHUWV QRWHG WKDW ZKHQ 86 DVVHVVPHQWV KDYH EHHQ FRQGXFWHG RQ WKHLU FLW\ LQ WKH
SDVW� DQ RXWVLGH SDUW\ ZRXOG UHTXHVW WKH QHHGHG GDWD IURP WKHP DQG HYHQWXDOO\ VHQG WKH 86
DVVHVVPHQW UHVXOWV WR WKHP� )RU H[DPSOH� *HUPDQ¶V GLJLWDO DVVRFLDWLRQ� %LWNRP� DVVHVVHV WKH
86 RI PDMRU *HUPDQ FLWLHV HYHU\ \HDU ZLWK WKHLU 6PDUW &LW\ ,QGH[�� 7KH H[SHUW IRU :XSSHUWDO
�ZKLFK LV RQH RI WKRVH FLWLHV� KDV H[SHULHQFHG WKLV RXWVLGH SDUW\ 86 DVVHVVPHQW DSSURDFK�

,Q WKH *860 $VVHVVPHQW $SSURDFK WKH FLW\ JRYHUQPHQWV DUH WKH SDUW\ FRQGXFWLQJ WKH 86
DVVHVVPHQWV� ,QLWLDOO\ DQ RXWVLGH SDUW\ PLJKW EH QHHGHG LQ RUGHU WR VXSSRUW WKH VHW XS RI WKH
V\VWHP WR FRQGXFW 86 DVVHVVPHQWV� EXW WKH LGHD LV WR HQDEOH FLWLHV WR VHOI�DVVHVV WKHLU 86� %RWK
H[SHUWV IRXQG WKLV LGHD LQWULJXLQJ�

%RWK H[SHUWV H[SUHVVHG WKDW WKH XVHUV RI *860 VKRXOG EH KLJKHU�OHYHO FLW\ JRYHUQPHQW
RIILFLDOV� RYHUVHHLQJ WKH FLW\ SHUIRUPDQFH� 7KH\ GLG QRW H[SHFW WKDW *860 DQG WKH GDWD LWV
UHVXOWV VKRZ ZRXOG EH LQWHUHVWLQJ WR WKH JRYHUQPHQW RIILFLDOV ORZHU LQ WKH JRYHUQPHQW¶V RUJDQ�
LVDWLRQDO FKDUW �L�H� VPDUW SURMHFW PDQDJHUV�� :XSSHUWDO VSHFLILHG WKDW WKH KLJKHU�OHYHO RIILFLDOV
WKDW VKRXOG EH LQYROYHG� VKRXOG EH WKH SHRSOH ZKR RYHUVHH WKH FLW\¶V 6& VWUDWHJ\ RU SURJUDP�
(QVFKHGH HPSKDVL]HG WKDW WKH XVHUV RI *860 VKRXOG EH RIILFLDOV RYHUVHHLQJ WKH ZKROH FLW\
SHUIRUPDQFH DQG LWV DELOLW\ WR DFKLHYH WKH GHVLUHG JRDOV LW KDV�

������ 6XEFRPSRQHQWV DQG ,QGLFDWRUV WR 8VH LQ DQ $VVHVVPHQW

7KLV VHFWLRQ GHVFULEHV WKH WKLUG WRSLF ERWK H[SHUWV H[SUHVVHG WKDW WKH 86 DVVHVVPHQWV FRQ�
GXFWHG E\ *860 PXVW EH UHOHYDQW DQG DSSURSULDWH IRU WKH FLW\� 7KLV WRSLF FRQFHUQV PDQ\ FDWH�
JRULHV LQ 7DEOH �� IURP WKH VWXG\ E\ 9HQNDWHVK HW DO� >��@� LQFOXGLQJ 3HUIRUPDQFH ([SHFWDQF\�
$WWLWXGH WRZDUGV XVLQJ 7HFKQRORJ\� $Q[LHW\� HWF� 7KLV WRSLF SODFHV VXEFRPSRQHQW DQG LQGLFD�
WRU VHOHFWLRQ DW WKH FHQWUH RI PDNLQJ 86 DVVHVVPHQWV� FRQGXFWHG E\ *860� XVHIXO IURP WKH
SHUFHSWLRQ RI WKH H[SHUWV�

%RWK :XSSHUWDO DQG (QVFKHGH DJUHH WKDW WKH VHW RI VXEFRPSRQHQWV DQG LQGLFDWRUV XVHG IRU
FRQGXFWLQJ DQ 86 DVVHVVPHQW GLIIHU EHWZHHQ FLWLHV GHSHQGLQJ RQ WKHLU ORFDO FRQWH[W� $FFRUGLQJ
WR WKHP� ZKHQ FRQGXFWLQJ 86 DVVHVVPHQWV FLWLHV PXVW EH DEOH WR VHOHFW VXEFRPSRQHQWV DQG
LQGLFDWRUV WKDW DUH DSSURSULDWH IRU WKHP DQG RWKHU FLWLHV WR EH DVVHVVHG�

:XSSHUWDO LOOXVWUDWHG WKLV WRSLF ZLWK WKH IROORZLQJ QRWH� LI DSSURSULDWH LQGLFDWRUV DUH VHOHFWHG�
WKH FLW\¶V SHUIRUPDQFH DQG JRDOV FDQ EH PHDVXUHG DQG WKH FLW\ JRYHUQPHQW KDV PRUH FRQWURO�
6HOHFWLQJ LQGLFDWRUV WKDW ILW DQG PHDVXUH D FLW\¶V ORFDO FRQWH[W FRQVWLWXWHV D QHZ GHFLVLRQ�PDNLQJ
SURFHVV� :XSSHUWDO HPSKDVL]HG WKH LPSRUWDQFH DQG LPSDFW RI VHOHFWLQJ LQGLFDWRUV RQ KRZ
XVHIXO WKH H[SHUW FRQVLGHUV *860�

(QVFKHGH DOVR IRXQG WKDW WKH LQGLFDWRUV XVHG LQ DQ DVVHVVPHQW VKRXOG EH UHOHYDQW WR DQG
DFFRXQW IRU WKH VXVWDLQDEOH GHYHORSPHQW JRDOV �6'*V� DGRSWHG E\ WKH 81 PHPEHU VWDWHV LQ
���� �VHH )LJ� ������ 7KHVH JRDOV GRQ¶W RQO\ KDYH WR GR ZLWK WKH 6XVWDLQDELOLW\ IRFXV DUHD RI

�6HH %LWNRP¶V 6PDUW &LW\ ,QGH[ ZHESDJH� KWWSV���ZZZ�ELWNRP�RUJ�6PDUW�&LW\�,QGH[

��
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*860 �VHH )LJ� ����� EXW FRQFHUQ LI WKH IRFXV DUHDV DUH VXVWDLQDEO\ GHYHORSHG� )RU H[DPSOH�
JRDO HLJKW DERXW ´GHFHQW ZRUN DQG HFRQRPLF JURZWK´ LV UHOHYDQW WR WKH ´&RPSHWLWLYHQHVV´ IRFXV
DUHD�

)LJXUH ����� 7KH 6XVWDLQDEOH 'HYHORSPHQW *RDOV

7KH 6'*V DUH DJUHHG XSRQ LQWHUQDWLRQDO JRDOV IRU HYHU\ FRXQWU\ �DQG ORFDO DXWKRULWLHV��
(QVFKHGH¶V VXJJHVWLRQ LV GHWDLOHG PRUH LQ 6HFWLRQ �������

������ )RFXV RI *860

7KLV VHFWLRQ GHVFULEHV WKH IRXUWK PDLQ WRSLF DERXW ZKDW WKH H[SHUWV WKLQN WKH IRFXV RI *860
VKRXOG EH� 7KLV LV UHOHYDQW WR IRXU FDWHJRULHV LQ 7DEOH �� RI WKH VWXG\ E\ 9HQNDWHVK HW DO� >��@�
7KH\ DUH 3HUIRUPDQFH ([SHFWDQF\� $WWLWXGH WRZDUGV XVLQJ 7HFKQRORJ\� 6RFLDO ,QIOXHQFH DQG
%HKDYLRU ,QWHQWLRQ WR 8VH WKH 6\VWHP� 7KLV WRSLF DGGUHVVHV KRZ WKH WZR H[SHUWV EHOLHYH *860
FDQ EH PRVW XVHIXO WR WKHLU FLW\� &XUUHQWO\ *860 LV GHVLJQHG IRU FRQGXFWLQJ 86 DVVHVVPHQWV WR
SURYLGH DQ RYHUYLHZ RI WKH DV�LV VLWXDWLRQ RI D FLW\ DQG VXSSRUW D FLW\¶V GHFLVLRQ�PDNLQJ SURFHVV
IRU 6& GHYHORSPHQW�

(DFK H[SHUW LGHQWLILHG D GLIIHUHQW IRFXV WKH\ WKRXJKW *860 VKRXOG KDYH� :XSSHUWDO IRXQG
WKDW WKH SULQFLSDO IRFXV RI *860 VKRXOG EH IRU HQDEOLQJ FLWLHV WR FRPSDUH WKHLU 86 VLWXDWLRQV WR
RWKHU FLWLHV� )URP WKHVH FRPSDULVRQV� HYHU\ FLW\ FDQ JDLQ LQVLJKW LQWR WKH 6& FRQFHSW� PHDVXUH
KRZ WKH\ DQG RWKHU FLWLHV DUH GHYHORSLQJ UHJDUGLQJ 86� DQG FRPSHWH ZLWK DQG�RU OHDUQ IURP
RQH DQRWKHU� 'HWHUPLQLQJ ZKDW VXEFRPSRQHQWV DQG LQGLFDWRUV DUH PHDVXUHG WR HQDEOH VXFK
FRPSDULVRQV� DV GLVFXVVHG LQ 6HFWLRQ ������� HPSKDVL]HV WKH LPSRUWDQFH RI WKH LQGLFDWRUV XVHG
LQ WKH DVVHVVPHQW� %RWK H[SHUWV DJUHH WKDW WKH FRPSDULVRQ IHDWXUH LV RQH RI WKH PRVW LQWHUHVWLQJ
FDSDELOLWLHV RI *860� (QVFKHGH QRWHV WKDW HVSHFLDOO\ WKH 86 6SLGHU &KDUW LV D JRRG YLVXDO WRRO
IRU SUHVHQWLQJ WKH 86 DVVHVVPHQW UHVXOWV RI WKHVH FLWLHV EHLQJ FRPSDUHG� +RZHYHU� (QVFKHGH
GRHV QRW WKLQN WKLV VKRXOG EH WKH IRFXV RI *860�

��
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(QVFKHGH WKLQNV WKDW WKH IRFXV RI WKH PRGHO PLJKW FKDQJH IURP DVVHVVLQJ WKH 86 RI FLWLHV
WR DVVHVVLQJ FLW\ SHUIRUPDQFH RYHU WKH JRDOV WKH FLW\ GHVLUHV WR DFKLHYH� $Q H[DPSOH RI VXFK
JRDOV ZRXOG EH WKH 6'*V� (QVFKHGH H[SOLFLWO\ VWDWHV WKDW WKH\ ZRXOG ILQG *860 PRUH XVHIXO LI
WKLV ZDV WKH FDVH� EXW *860 GRHVQ¶W DGGUHVV WKHVH GHVLUHG JRDOV QHFHVVDULO\�

������ 7KH 3HUFHLYHG 8VHIXOQHVV RI WKH 0RGHO

7KLV VHFWLRQ GLVFXVVHV WKH WRSLF RI XVHIXOQHVV RI *860 DV SHUFHLYHG E\ WKH WZR H[SHUWV� 7KLV
LQ HVVHQFH FRQFHUQV WKH H[SHUW RSLQLRQV RQ 564 ��� IURP 6HFWLRQ ���� 7KLV WRSLF FRQFHUQV
WKH 8VH %HKDYLRU FRQVWUXFW IURP WKH 87$87 PRGHO IURP 9HQNDWHVK HW DO� >��@ DV VKRZQ LQ )LJ�
����� $V FDQ EH VHHQ WKLV FRQVWUXFW GLUHFWO\ FRQFHUQV KRZ WKH DFWXDO XVH RI *860 DQG WKXV
KRZ XVHIXO LW LV SHUFHLYHG WR EH� 7R PHDVXUH WKLV 8VH %HKDYLRU FRQVWUXFW DOO WKH FDWHJRULHV IURP
7DEOH �� LQ >��@ DUH UHOHYDQW DQG QHHG WR EH PHDVXUHG� (VSHFLDOO\ WKH 3HUIRUPDQFH ([SHFWDQF\
DQG %HKDYLRUDO ,QWHQWLRQ WR XVH WKH 6\VWHP FDWHJRULHV LV UHOHYDQW WR WKLV WRSLF�

)LJXUH ����� 7KH 87$87 0RGHO IURP 9HQNDWHVK HW DO�

9HQNDWHVK HW DO� LQ >��@ UHQDPHV SHUFHLYHG XVHIXOQHVV WR SHUIRUPDQFH H[SHFWDQF\� 7KLV
SHUFHLYHG XVHIXOQHVV FRQFHSW LV ZKDW WKH UHVHDUFK VFRSH LV OLPLWHG WR� +RZHYHU WKLV SHUFHLYHG
XVHIXOQHVV DOVR FRQFHUQV WKH LQWHQWLRQ WR XVH *860 LQ WKH IXWXUH �UHSUHVHQWHG E\ WKH %HKDYLRXU
,QWHQWLRQ FRQVWUXFW LQ )LJ� ������ 7KH 87$87 PRGHO VKRZV VL[ FRQVWUXFWV �KLJKOLJKWHG LQ )LJ�
����� WKDW FRQFHUQ KRZ XVHIXO D WHFKQLFDO V\VWHP DFWXDOO\ LV� 7KH IRXU FRQVWUXFWV DW WKH ERW�
WRP RI WKH ILJXUH DUH PRGHUDWRUV WKDW LPSDFW VRPH RI WKH UHODWLRQVKLSV EHWZHHQ WKH KLJKOLJKWHG
FRQVWUXFWV� '66V �OLNH *860� DUH VXFK WHFKQLFDO V\VWHPV�

%RWK H[SHUWV DJUHHG WKDW *860 SURYLGHV D UHSHDWDEOH� WUDQVSDUHQW DQG UREXVW SURFHVV WR
PHDVXUH 86� DVVXPLQJ WKDW DVVHVVPHQW FULWHULD KDYH EHHQ DGDSWHG WR WKH ORFDO FRQWH[W DQG
WKH GHVLUHG JRDOV RI WKH FLW\ DSSURSULDWHO\� +RZHYHU� WKH\ H[SUHVV GLIIHUHQW RSLQLRQV RQ ZKHWKHU
*860 DQG WKH 86 DVVHVVPHQWV LW FRQGXFWV DUH XVHIXO�

:XSSHUWDO VWDWHG WKDW *860 ZRXOG EH XVHIXO WR FLW\ JRYHUQPHQWV LI DSSURSULDWH LQGLFDWRUV
IRU WKH FLW\ DUH VHOHFWHG� *860 HQDEOHV WKHP WR TXDQWLWDWLYHO\ PHDVXUH WKH YHU\ DEVWUDFW 6&
FRQFHSW� 7KXV� XVLQJ WKLV PHDVXUHPHQW LWHP DOORZV IRU HQKDQFHG GLVFXVVLRQ DURXQG WKH SURMHFW

��
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DUHDV �WKDW DUH UHOHYDQW WR 86� WR IRFXV RQ DQG WKH VPDUW SURMHFWV WR LPSOHPHQW� :XSSHUWDO
QRWHG WKDW� ´FRQWUROOLQJ ZKDW \RX DUH GRLQJ´ LQ WKLV FDVH LV D JRRG LGHD� ,Q WKH VHQVH WKDW� JHWWLQJ
PHDVXUDEOHV �LQ WKH LQGLFDWRU GDWD� DQG UHVXOWV IRU WKH IRFXV DUHDV� VWUHQJWKHQV WKHLU DELOLW\ WR
PDQDJH WKH IRFXV DUHDV DQG WR RYHUVHH WKH FLW\¶V GHVLUHG GHYHORSPHQW SURJUHVV� 7KH H[SHUW
EHOLHYHV WKDW WKH FLW\ RI :XSSHUWDO ZRXOG VXSSRUW WKH XVH RI *860�

2Q WKH RWKHU KDQG� (QVFKHGH GRHV QRW WKLQN WKDW *860 FXUUHQWO\ LV XVHIXO� DOWKRXJK WKH\
GR VHH WKH EHQHILWV LW FDQ SURYLGH DV LW GRHV SURSRVH DQ DSSURSULDWH 86 DVVHVVPHQW SURFHVV�
(QVFKHGH QRWHV WKDW WKH GHVLUHG JRDOV RI WKH FLWLHV DUH QRW QHFHVVDULO\ WR EHFRPH VPDUWHU �RU
LQFUHDVH 86�� EXW WR DGGUHVV SUREOHPV WKH\¶YH LGHQWLILHG� 7KH FLW\ VHOHFWV SURMHFWV WKDW DGGUHVV
RU ´VROYH´ WKRVH SUREOHPV� :KDW SUREOHPV QHHG WR EH DGGUHVVHG PD\ GLIIHU IRU FLWLHV GHSHQGLQJ
RQ WKHLU ORFDO FRQWH[W� *860 DOORZV LWV XVHUV WR PHDVXUH IRFXV DUHDV� QRW QHFHVVDULO\ UHOHYDQW
SUREOHP DUHDV� DQG QRW SUREOHPV GLUHFWO\� 7KH RSLQLRQ RI (QVFKHGH RQ WKH XVHIXOQHVV RI *860
PLUURUV WKH SUHYLRXV WRSLF LQ 6HFWLRQ ������� LQ WKDW LI WKH IRFXV RI *860 FKDQJHV WR UHIOHFW WKH
GHVLUHG JRDOV RI WKH FLWLHV FRQGXFWLQJ WKH DVVHVVPHQW� WKHQ *860 EHFRPHV XVHIXO� ,I *860
LV OLPLWHG WR DVVHVVLQJ WKH 86 RI FLWLHV� LW LV PHUHO\ LQWHUHVWLQJ�

7KH WZR H[SHUWV SURSRVHG ZD\V WKDW *860 FRXOG SRWHQWLDOO\ LQFUHDVH LWV XVHIXOQHVV LQ WKHLU
SHUVSHFWLYH� 7KHLU VXJJHVWLRQV ZLOO EH GLVFXVVHG EULHIO\ LQ WKH IROORZLQJ VXEVHFWLRQ�

������ 6XJJHVWLRQV IRU ,PSURYHPHQW

7KLV VHFWLRQ FRYHUV WKH VXJJHVWLRQV WKH WZR H[SHUWV JDYH WKDW FRXOG SRWHQWLDOO\ LPSURYH WKHLU
SHUFHLYHG XVHIXOQHVV RI *860� 7KHVH VXJJHVWLRQV DUH QRW UHODWHG WR WKH DGGLWLRQDO IHDWXUHV
SUHVHQWHG LQ WKH 3RWHQWLDO 'HYHORSPHQW :RUNVKHHW� GHVFULEHG LQ 6HFWLRQ ���� 7KH\ ERWK VKDUHG
D JHQHUDO UHDFWLRQ RI XQFHUWDLQW\ UHJDUGLQJ KRZ PXFK PRUH XVHIXO WKH GHPRQVWUDWLRQ ZRXOG EH
ZLWK WKHVH IHDWXUHV� ([FHSW WKH UHSHDWHG XVH RI *860 IRU PRQLWRULQJ LQGLFDWRU GDWD RYHU D
ORQJHU WLPH SHULRG� $V WKLV DGGLWLRQ DOORZV IRU PRUH DQDO\VLV RI WKH DVVHVVPHQWV GRQH RQ FLWLHV�

:XSSHUWDO� DV GLVFXVVHG LQ 6HFWLRQ ������� SURSRVHG WR FKDQJH WKH IRFXV RI *860 WR SUL�
PDULO\ HQDEOH FRPSDULVRQV� :XSSHUWDO VXJJHVWHG HQKDQFLQJ WKH FRPSDULVRQ IHDWXUHV RI *860
DFFRUGLQJO\ DQG HQDEOLQJ FRPSDULVRQ EHWZHHQ WKUHH RU PRUH FLWLHV� %\ LPSURYLQJ *860¶V FRP�
SDULVRQ FDSDELOLWLHV� LQ 86 DVVHVVPHQWV XVLQJ WKH VDPH FULWHULD� PRUH FLWLHV FDQ FRPSHWH DQG
OHDUQ IURP WKH RWKHU FLWLHV LQ WKH DVVHVVPHQW�

$V GLVFXVVHG LQ 6HFWLRQ ������� (QVFKHGH VXJJHVWHG WKDW LQVWHDG RI DVVHVVLQJ 86� *860
VKRXOG XVH LQGLFDWRUV WKDW PHDVXUH WKH SHUIRUPDQFH RI WKH FLW\ WRZDUGV DFKLHYLQJ WKH 6'*V�
7KH\ EHOLHYH WKDW WKLV ZRXOG PDNH WKH PHDVXUHPHQW LWHP PRUH LQWHUHVWLQJ DQG XVHIXO WR FLWLHV�
DV ZRUNLQJ WRZDUGV WKH 6'*V LV FXUUHQWO\ D SRSXODU LQWHUQDWLRQDO FRQFHSW� &LWLHV DUH ORRNLQJ
WR HYDOXDWH WKHLU SHUIRUPDQFH RQ WKHVH JRDOV� DQG *860 SURYLGHV D UHOHYDQW SURFHVV WKDW
FDQ IXOILO WKLV QHHG� 7KLV LV HVSHFLDOO\ WKH FDVH� LI WKH IHDWXUH GLVFXVVHG LQ WKH LQWURGXFWLRQ
RI WKLV VXEVHFWLRQ� ORQJ�WHUP DVVHVVPHQW WUDFNLQJ �RU PRQLWRULQJ DVVHVVPHQWV UHVXOW RYHU D
ORQJHU SHULRG�� LV DGGHG� +RZHYHU� (QVFKHGH HPSKDVL]HG WKDW WKH\ ZRXOG FRQVLGHU WKLV DGGLWLRQ
WR LPSURYH WKH XVHIXOQHVV RI *860 RQO\ VOLJKWO\� 7KH H[SHUWV¶ VXJJHVWLRQV ZLOO EH GLVFXVVHG
IXUWKHU LQ 6HFWLRQ �����

���� 7KUHDWV WR 9DOLGLW\

8VLQJ TXDOLWDWLYH DSSURDFKHV LQ FRQILUPDWRU\ VWXGLHV VXFK DV WKLV RQH SRVHV VRPH WKUHDWV WR
YDOLGLW\ >��@� +HUH WKH\ DUH GHVFULEHG WKHP LQ PRUH GHWDLO� )LUVW DQG PRVW LPSRUWDQWO\� WKHUH DUH
WKUHDWV UHJDUGLQJ JHQHUDOL]DELOLW\� DV RQO\ WZR SDUWLFLSDQWV DUH LQWHUYLHZHG� 7KLV QXPEHU PLJKW
EH FRQVLGHUHG WRR VPDOO� +RZHYHU� ERWK SDUWLFLSDQWV DUH H[SHUWV LQ WKHLU SURIHVVLRQ� ,I W\SLFDOLW\
ZHUH DVVXPHG� LW ZRXOG PHDQ WKDW H[SHUWV LQ WKH VDPH MREV LQ FRPSDUDEOH RUJDQL]DWLRQV WR
WKH RQH LQ (QVFKHGH �LQ WKH 1HWKHUODQGV� DQG WKH RQH LQ :XSSHUWDO �*HUPDQ\� PLJKW VKDUH
VLPLODU REVHUYDWLRQV� 7KLV VLPLODULW\ PLJKW EH SRVVLEOH GXH WR VLPLODULW\ LQ FRQWH[WV� IROORZLQJ
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LQ WKH PHWKRGRORJLFDO DUJXPHQWDWLRQ RI 6HGGRQ DQG 6FKHHSHUV >��@� +RZHYHU� LW LV REYLRXV
WKDW LQFOXGLQJ PRUH SUDFWLWLRQHUV ZLOO EH EHQHILFLDO LI RQH ZDQWV WR GUDZ VWURQJHU FRQFOXVLRQV�
6HFRQG� D WKUHDW WR FRQVWUXFWLYH YDOLGLW\ LV FRQVLGHUHG� ,Q WKH LQWHUYLHZV� D ZHOO�HVWDEOLVKHG
PRGHO �87$87� WKDW KDV EHHQ XVHG E\ RWKHU UHVHDUFKHUV LQ FRQWH[WV RI LQWURGXFLQJ DUWLIDFWV DQG
HYDOXDWLQJ WKHLU XVHIXOQHVV DQG XWLOLW\� 7KHUHIRUH WKLV VWXG\ WKLQNV WKDW D FRQVWUXFWLYH YDOLGLW\
WKUHDW LV UHGXFHG WR PLQLPXP� 7KLUG� LQWHUQDO YDOLGLW\ LVVXHV DUH WUDFHDEOH WR UHVHDUFKHU¶V ELDV
LQ LQWHUSUHWLQJ WKH LQIRUPDWLRQ UHFHLYHG IURP WKH SDUWLFLSDQWV� 7KLV VWXG\ FRQWHQGV WKDW WKLV WKUHDW
LV PLQLPDO DV WKH LQWHUYLHZ JXLGH DQG WKH FRGLQJ SURFHGXUHV ZHUH VHW XS ZLWK WKH SDUWLFLSDWLRQ
RI WKH VHQLRU UHVHDUFKHUV DQG WKH DXWKRU¶V ILQGLQJV KDYH EHHQ UHYLHZHG E\ WKHP�

���� 6XPPDU\

7KLV FKDSWHU FRQFHUQV WKH H[SHUW RSLQLRQ LQWHUYLHZV IURP WKH 9DOLGDWLRQ 5RXQG� ZKDW IRUP WKH\
DUH LQ� KRZ WKH\ DUH SUHSDUHG IRU DQG WKH H[SHUWV¶ IHHGEDFN LQ WKH LQWHUYLHZV� )LYH PDLQ WRS�
LFV ZHUH LGHQWLILHG IURP WKH LQWHUYLHZ UHVXOWV� 7KHVH WRSLFV IURP WKH VWUXFWXUH RI WKH LQWHUYLHZ
ILQGLQJV� DQG GLVFXVV WKH H[SHUWV¶ RSLQLRQV RQ WKH HDVH RI XVH� XVHUV� IRFXV DQG WKH SHUFHLYHG
XVHIXOQHVV RI *860� DQG WKH LQGLFDWRUV WR XVH ZKHQ FRQGXFWLQJ 86 DVVHVVPHQWV ZLWK *860�
7KH ILQGLQJV IURP WKH LQWHUYLHZV DUH FRPELQHG ZLWK WKH ILQGLQJV IURP SUHYLRXV FKDSWHUV� DQG
DUH GLVFXVVHG IXUWKHU LQ WKH IROORZLQJ FKDSWHU�

��
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&+$37(5��
'LVFXVVLRQ DQG 5HIOHFWLRQ

7KLV FKDSWHU UHIOHFWV RQ WKH 86 DVVHVVPHQWV IURP WKH GHPRQVWUDWLRQ RI *860 DQG WKH ILQG�
LQJV RI WKLV UHVHDUFK� 7KLV GLVFXVVLRQ GRHV QRW DGGUHVV D VSHFLILF 564� LW ORRNV WR DQDO\]H
WKH ILQGLQJV IURP VHYHUDO TXHVWLRQV� ZKLFK LV WKH ODVW VWHS �VWHS �� RI WKH *860 'HYHORSPHQW
0HWKRGRORJ\ LQ )LJ� ���� ,Q WKLV FKDSWHU� WKH GLVFXVVLRQ LV FDWHJRUL]HG LQWR IRXU VXEMHFWV RQ WKH
FRQWULEXWLRQ WKLV UHVHDUFK KDV IRU UHOHYDQW SUDFWLFDO DQG UHVHDUFK GRPDLQV� 7KH VXEMHFWV DUH
WKH LPSOLFDWLRQV IRU SUDFWLFH� WKH LPSOLFDWLRQV IRU UHVHDUFK� UHIOHFWLQJ RQ WKH OLPLWDWLRQV RI WKLV
UHVHDUFK SURMHFW DQG IXWXUH ZRUN� (DFK VXEMHFW LV GHWDLOHG LQ WKHLU FRUUHVSRQGLQJ VHFWLRQV�

���� ,PSOLFDWLRQV IRU 3UDFWLFH

,Q WKLV VHFWLRQ� WKH SUDFWLFDO LPSOLFDWLRQV RI WKLV VWXG\ DUH H[DPLQHG DQG UHIOHFWHG RQ� )LYH PDLQ
WRSLFV ZHUH LGHQWLILHG DV EHLQJ UHOHYDQW IRU SUDFWLFH� WKH YDJXH 6& FRQFHSW LVVXH� DOLJQLQJ ZLWK
FLW\ JRDOV� IOH[LELOLW\ YV� FRPSDUDELOLW\� WKH SDUW\ FRQGXFWLQJ WKH DVVHVVPHQW� DQG WKH SHUFHLYHG
XVHIXOQHVV RI 86 DVVHVVPHQW PHDVXUHPHQW LWHPV OLNH *860� :LWK WKH ILUVW IRXU WRSLFV FRQ�
FHUQLQJ LVVXHV WKDW LPSDFW WKDW XVHIXOQHVV� 7KHVH WRSLFV FDQ EH FRQVLGHUHG DV WKH FRQWULEXWLRQ
RI WKLV UHVHDUFK WR SUDFWLFH�

7KH ILYH WRSLFV DUH GHWDLOHG LQ WKHLU RZQ VXEVHFWLRQV EHORZ� 7KH QH[W VXEVHFWLRQ LGHQWLILHV
DQG GHWDLOV DQ LVVXH WKDW LPSDFWV DOO WKH IROORZLQJ VXEVHFWLRQV�

������ 7KH 9DJXH 6PDUW &LW\ &RQFHSW ,VVXH

0RVW RI WKH LVVXHV VXUURXQGLQJ 86 DVVHVVPHQW FRQFHUQ WKH GLIIHULQJ LQWHUSUHWDWLRQV RI WKH 6&
FRQFHSW RI FLWLHV DURXQG WKH ZRUOG� 7KLV VHFWLRQ GHILQHV WKLV YDJXH 6& FRQFHSW LVVXH WKDW LP�
SDFWV WKH 86 DVVHVVPHQWV GRQH RQ FLWLHV DURXQG WKH ZRUOG�

:KHQ PHDVXULQJ WKH 86 RI D FLW\� WKDW DVVHVVPHQW PXVW EH EDVHG RQ WKH FLW\¶V LQWHUSUHWDWLRQ
RI WKH 6& FRQFHSW� 7KH FULWHULD XVHG LQ DQ 86 DVVHVVPHQW VKRXOG UHIOHFW WKH LQWHUSUHWDWLRQ RI
WKH FLW\ FRQGXFWLQJ WKH DVVHVVPHQW� ,I QRW� WKH DVVHVVPHQW PLJKW QRW EH DSSURSULDWH IRU WKDW
FLW\� 7KH FLW\¶V LQWHUSUHWDWLRQ RI WKH 6& FRQFHSW GHSHQGV RQ WKH ORFDO FRQWH[W RI WKH FLW\� ,Q
WKLV UHVHDUFK� WKH ORFDO FRQWH[W FRQFHUQV WKH FLW\ JRYHUQPHQW¶V GHILQLWLRQ RI WKH 6& FRQFHSW� WKH
FLW\¶V HQYLURQPHQW� WKH FKDOOHQJHV�SUREOHPV LW IDFHV� DQG WKH JRDOV WKH FLW\ JRYHUQPHQW GHVLUHV
WR DFKLHYH�

7KLV LVVXH EHFRPHV PRUH SURPLQHQW ZKHQ FRPSDULQJ WKH DVVHVVPHQWV RI WZR FLWLHV� ,I WKH
WZR FLWLHV¶ ORFDO FRQWH[WV DUH GLIIHUHQW� WKHQ KRZ WKHLU 86 LV DVVHVVHG VKRXOG GLIIHU DV ZHOO� $
JRRG H[DPSOH RI WKLV LV SURYLGHG LQ WKH VWXG\ E\ 'DOO¶2 HW DO� >��@� ZKLFK LQGLFDWHG WKDW 86
DVVHVVPHQW IRU ODUJH DQG VPDOO FLWLHV LQ ,WDO\ QHHG WR EH PHDVXUHG GLIIHUHQWO\ GXH WR FLW\ VL]H�
7KXV� ZKHQ D FLW\ LV FRQGXFWLQJ 86 DVVHVVPHQWV RQ PXOWLSOH FLWLHV �LQ WKH FDVH RI FRPSDULVRQV��
WKH DVVHVVPHQW FULWHULD VKRXOG EH DSSURSULDWH IRU WKDW DQG WKH RWKHU FLWLHV� 7KDW DSSURSULDWHQHVV
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GHSHQGV RQ ZKHWKHU WKH FLWLHV EHLQJ FRPSDUHG VKDUH D VLPLODU FRQWH[W� ,I QRW DSSURSULDWH� WKHQ
WKH UHVXOWV RI WKH DVVHVVPHQWV DUH QRW JHQHUDOL]DEOH FRQFHUQLQJ FLWLHV¶ 86� EXW WKH LQGLYLGXDO
VXEFRPSRQHQW PHDVXUHPHQWV FDQ EH XVHG E\ FLWLHV WR FRPSHWH DQG OHDUQ IURP HDFK RWKHU�

$V GLVFXVVHG LQ &KDSWHU �� WKH FXUUHQW ERG\ RI NQRZOHGJH LQFOXGHV D ORW RI GHEDWH DERXW
KRZ WR LQWHUSUHW DQG GHILQH WKH 6& FRQFHSW� 0DQ\ VWXGLHV H[SOLFLWO\ VSHFLI\ ZKDW W\SHV RI FLWLHV
DUH 6&V DFFRUGLQJ WR WKHP� +RZHYHU� WKLV UHVHDUFK FRQWHQGV WKDW WKH 6& FRQFHSW LV FRQFHUQHG
ZLWK PDNLQJ FLWLHV ´VPDUWHU´ WKURXJK D KROLVWLF DQG KLJK�OHYHO SURFHVV� 7KLV SURFHVV VKRXOG EH
DSSOLFDEOH WR DOO FLWLHV UHJDUGOHVV RI ORFDO FRQWH[WV� 8QIRUWXQDWHO\� WKLV JHQHUDO DSSOLFDELOLW\ LV
QRW WKH FDVH IRU PDQ\ 86 DVVHVVPHQW PHDVXUHPHQW LWHPV DV PRVW LWHPV DUH GHVLJQHG IRU D
VSHFLILF ORFDO FRQWH[W �RU ORFDO FRQWH[WV WKDW DUH VLPLODU LQ QDWXUH��

7KLV EHJV WKH TXHVWLRQ RI ZKHWKHU FLW\ W\SHV RU FLW\ ODEHOV OLNH 6& DUH UHOHYDQW� RU UDWKHU WKH
GLIIHUHQW FLW\ FRQFHSWV �L�H� µµVPDUW FLW\´ � µµUHVLOLHQW FLW\´ � µµLQWHOOLJHQW FLW\´ � HWF�� GHQRWH SURFHVVHV
WKDW FDQ EH DSSOLHG WR DQ\ FLW\� 7KHVH SURFHVVHV DUH EDVHG RQ WKH WKHRULHV UHOHYDQW WR WKH FLW\
FRQFHSW �L�H� KRZ D FLW\ FDQ EH VPDUW RU VXVWDLQDEOH RU HWF��� DQG JXLGH FLW\ GHYHORSPHQW DQG
UHOHYDQW FLW\ FRQFHSW DVVHVVPHQW� 7KLV UHVHDUFK LV OLPLWHG WR WKH 6& GRPDLQ �+ROODQGV >��@
IRXQG WKLV ZLWK WKH 6& FRQFHSW�� EXW LW ZRXOG QRW EH VXUSULVLQJ WKDW WKLV XVH RI FLW\ ODEHOV RFFXUV
ZLWK RWKHU FLW\ FRQFHSWV DV ZHOO�

7KH YDJXH 6& FRQFHSW SUREOHP LV H[DFHUEDWHG ZKHQ XVLQJ D JOREDO SHUVSHFWLYH DV QR LQ�
WHUQDWLRQDOO\ DJUHHG�XSRQ GHILQLWLRQ RI WKH 6& FRQFHSW H[LVWV DQG PXVW EH DFFRXQWHG IRU LQ DQ
86 DVVHVVPHQW PHDVXUHPHQW LWHP� $V VXFK WKLV LVVXH LV UHOHYDQW IRU HDFK RI WKH IROORZLQJ IRXU
VXEVHFWLRQV�

������ $OLJQLQJ ZLWK &LW\ *RDOV

7KLV VHFWLRQ UHIOHFWV RQ WKH WRSLF RI WKH VHOHFWLRQ RI VXEFRPSRQHQWV DQG LQGLFDWRUV IRU DQ 86
DVVHVVPHQW� 7KH SHUFHLYHG XVHIXOQHVV RI DQ\ 86 DVVHVVPHQW PHDVXUHPHQW LWHP GLIIHUV GH�
SHQGLQJ RQ ZKDW DVVHVVPHQW FULWHULD DUH XVHG� 7KLV LV FDXVHG E\ WKH YDJXH 6& FRQFHSW LVVXH
GHILQHG LQ 6HFWLRQ ������� 7KXV� WR HQVXUH WKDW DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP LV XVHIXO�
WKH FULWHULD LW XVHV PXVW EH DGDSWHG DSSURSULDWHO\� ,Q WKLV UHVHDUFK� LW ZDV REVHUYHG WKDW WKH FLW\
DQG FLW\ JRYHUQPHQWV XVH WZR GLIIHUHQW DSSURDFKHV ZKHQ DVVHVVLQJ WKHLU FLWLHV�

7KH ILUVW DSSURDFK FRQFHUQV DOLJQLQJ WKH 6& FRQFHSW LQWHUSUHWDWLRQ RI WKH FLW\ ZLWK LWV GHVLUHG
JRDOV DQG WKH FKDOOHQJHV LW IDFHV �DGGUHVVLQJ WKHVH FKDOOHQJHV WKURXJK WKH LPSOHPHQWDWLRQ
RI SURMHFWV IRUP DGGLWLRQDO JRDOV�� 7KLV DOLJQPHQW LV UHIOHFWHG LQ ZKDW VKRXOG EH PHDVXUHG
LQ DQ 86 DVVHVVPHQW� 86 DVVHVVPHQW PHDVXUHPHQW LWHPV DUH DOLJQHG ZLWK WKH FLW\¶V JRDOV
ZKHQ WKH\ XVH VXEFRPSRQHQWV DQG LQGLFDWRUV WKDW DUH DOVR UHOHYDQW WR WKH FKDOOHQJHV WKH FLW\
IDFHV� $ JRRG H[DPSOH RI WKLV FDQ EH VHHQ ZKHQ ORRNLQJ DW WKH WUDQVSRUWDWLRQ VLWXDWLRQV RI
WZR 'XWFK FLWLHV� (QVFKHGH DQG $PVWHUGDP� $PVWHUGDP LV D ODUJH DQG SRSXODWLRQ�GHQVH FLW\
LQ WKH 1HWKHUODQGV ZLWK RYHU ������� UHVLGHQWV DV SHU WKH 81 LQ ����� $PVWHUGDP DOVR XVHV
D VPDUW FLW\ SODWIRUP WR FRQGXFW PRELOLW\ SURMHFWV�� 0HDQZKLOH� (QVFKHGH LV D PXFK VPDOOHU
VSUHDG�RXW FLW\ LQ D UXUDO SDUW RI WKH 1HWKHUODQGV �DV GLVFXVVHG LQ 6HFWLRQ ����� ,W GRHV QRW IDVH
WKH VDPH PRELOLW\ FKDOOHQJHV DV $PVWHUGDP DQG KDV OHVV RI D IRFXV RQ PRELOLW\ RQ LWV VPDUW
FLW\ SODWIRUP� 0RELOLW\ FKDOOHQJHV LQ $PVWHUGDP GR QRW DSSO\ WR (QVFKHGH DQG LPSOHPHQWLQJ
VPDUW SURMHFWV RQ 0RELOLW\ DUH QRW DV UHOHYDQW WR (QVFKHGH� 7KH 6& FRQFHSW RI (QVFKHGH DQG
WKH DSSURSULDWH 86 DVVHVVPHQW FULWHULD ZLOO GLIIHU UHJDUGLQJ WKH FRQFHSW 0RELOLW\ WKDQ WKDW RI
$PVWHUGDP� )HUQDQGH]�$QH] HW DO� >��@ QRWHV WKDW HDFK FLW\ IDFHV D PL[ RI WKHVH FKDOOHQJHV
DQG WKH DVVHVVPHQW FULWHULD QHHGV WRPHDVXUH KRZ WKH FLW\ LV GRLQJ WR DGGUHVV WKRVH FKDOOHQJHV�
$Q 86 DVVHVVPHQW PHDVXUHPHQW LWHP LV PRUH XVHIXO LI LW XVHV VXEFRPSRQHQWV DQG LQGLFDWRUV
WKDW PHDVXUH KRZ WKH FLW\ LV SHUIRUPLQJ RQ WKH FKDOOHQJHV LW ZLVKHV WR DGGUHVV �RU WKH FLW\¶V
JRDOV��

7KH VHFRQG DSSURDFK LV WKDW FLWLHV DQG WKHLU JRYHUQPHQWV EHOLHYH WKDW WKH 6& FRQFHSW LV
�$V FDQ EH VHHQ RQ WKH $PVWHUGDP¶V 6& SODWIRUP ZHESDJH� KWWSV���DPVWHUGDPVPDUWFLW\�FRP�SURMHFWV

��



&+$37(5 ��� ',6&866,21 $1' 5()/(&7,21 -� :� +XLMWV

QRW VXLWDEOH IRU DGGUHVVLQJ WKH FKDOOHQJHV WKH\ IDFH DQG WKXV� WXUQ WR DQRWKHU FLW\ FRQFHSW �DV
GHILQHG LQ 6HFWLRQ ������� DQG UHMHFW WKH 6& FRQFHSW� 5DWKHU WKH\ XVH FLW\ FRQFHSWV OLNH 6XVWDLQ�
DEOH� 5HVLOLHQW RU 6PDUW 6XVWDLQDEOH FLWLHV� HWF� WKDW FRUUHODWH ZLWK WKH YLVLRQ WKH FLW\ JRYHUQPHQW
KDV RI WKH ORFDO FRQWH[W RI WKH FLW\ �LQFOXGLQJ WKH FKDOOHQJHV LW IDFHV� DQG WKH JRYHUQPHQW¶V SULRU�
LWLHV� 7KHUHIRUH� ZKHQ WKH\ FRQGXFW DVVHVVPHQWV� WKH\ GR QRW ORRN WR PHDVXUH 86� EXW LQVWHDG
DVVHVV FLW\ SHUIRUPDQFH DV GHVLUHG�

&LWLHV DQG WKHLU JRYHUQPHQWV WKXV DUH IDFHG ZLWK WKH FKRLFH RI ZKLFK DSSURDFK WR IROORZ� %\
HQDEOLQJ WKH DGDSWDWLRQ RI DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP� FLWLHV PD\ ILQG WKH PHDVXUH�
PHQW LWHP PRUH XVHIXO DV LWV 6& FRQFHSW LQWHUSUHWDWLRQ LV DOLJQHG ZLWK WKH FLW\¶V ORFDO FRQWH[W�
,I LW LV QRW DOLJQHG� WKH FLWLHV DUH PRUH LQFOLQHG WR XVH RWKHU �PRUH DGDSWDEOH� 86 DVVHVVPHQW
PHDVXUHPHQW LWHPV �WKH ILUVW DSSURDFK� RU WXUQ WR DQRWKHU FLW\ FRQFHSW HQWLUHO\ �WKH VHFRQG
DSSURDFK��

7KLV LPSOLHV WKDW ZKHQ GHVLJQLQJ DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP� DGDSWLQJ LW WR WKH
ORFDO FRQWH[W RI WKH FLW\ �LQFOXGLQJ ZKDW FKDOOHQJHV WKH\ IDFH DQG WKH FLW\¶V RWKHU GHVLUHV� FRQ�
GXFWLQJ WKH DVVHVVPHQW� LW LV FUXFLDO LI \RX ZDQW FLWLHV DQG WKHLU FLW\ JRYHUQPHQWV WR IROORZ WKH
ILUVW DSSURDFK� *860� ZKLFK LV VXFK D PHDVXUHPHQW LWHP� XVHV DQ 6& FRQFHSW LQWHUSUHWDWLRQ
WKDW LV DV KROLVWLF DV SRVVLEOH WR DGKHUH WR WKLV LPSOLFDWLRQ RI SUDFWLFH�

������ )OH[LELOLW\ YV� &RPSDUDELOLW\

7KLV VHFWLRQ UHIOHFWV RQ WKH WRSLF RI WKH EDODQFH EHWZHHQ IOH[LELOLW\ DQG FRPSDUDELOLW\ DQ 86
DVVHVVPHQW PHDVXUHPHQW LWHP SURYLGHV� 7R VWUXFWXUH WKLV VWXG\¶V UHIOHFWLRQ SRLQWV� )LJXUH ����
SUHVHQWV WKH UHODWLRQVKLS WKDW DOO 86 PHDVXUHPHQWV VKDUH� 7KLV ILJXUH ZDV FRQVWUXFWHG E\ WKH
DXWKRU DV SDUW RI FDUU\LQJ RXW WKLV UHVHDUFK� ,W GHSLFWV WKH UHODWLRQVKLS EHWZHHQ WKH IOH[LELOLW\
DQG FRPSDUDELOLW\ FDSDELOLWLHV RI WKH PHDVXUHPHQW LWHPV� 7KHVH WZR TXDOLWLHV KDYH DQ LQYHUVH
UHODWLRQVKLS� 7KH ILUVW TXDOLW\� IOH[LELOLW\� LQGLFDWHV KRZPXFK WKH FULWHULD RI WKH DVVHVVPHQW FDQ EH
DGMXVWHG DQG DOLJQHG WR WKH ORFDO FRQWH[W RI FLWLHV� 7KH VHFRQG TXDOLW\� FRPSDUDELOLW\� FRQFHUQV
ZKHWKHU WKH 86 DVVHVVPHQWV RI FLWLHV �WKDW XVH WKH VDPH FULWHULD� FDQ EH FRPSDUHG DJDLQVW
HDFK RWKHU� $V WKH ILJXUH VKRZV WKH KLJKHU WKH IOH[LELOLW\ DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP
SURYLGHV� WKH OHVV WKH 86 DVVHVVPHQWV UHVXOWV FDQ EH FRPSDUHG WR DQRWKHU FLW\¶V DVVHVVPHQW
UHVXOWV IURP D VWDQGDUG SHUVSHFWLYH� $V DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP¶V FRPSDULQJ
FDSDELOLW\ LV LQFUHDVHG E\ XVLQJ D VWDQGDUG VHW RI LQGLFDWRUV �IRU H[DPSOH DQ LQGH[ WKDW VHHNV WR
UDQN FLWLHV E\ VPDUWQHVV�� LWV FDSDFLW\ IRU IOH[LELOLW\ LV GHFUHDVHG� 86 DVVHVVPHQW PHDVXUHPHQW
LWHPV QHHG WR DFFRXQW IRU WKLV EDODQFH EHWZHHQ FRPSDUDELOLW\ DQG IOH[LELOLW\� GHSHQGLQJ RQ WKH
SXUSRVH RI WKHLU XVH� %DVHG RQ WKLV EDODQFH� PHDVXUHPHQW LWHPV FDQ EH FDWHJRUL]HG WR RQH RI
WKUHH JURXSV�
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)LJXUH ����� 7KH )OH[LELOLW\ YV� &RPSDUDELOLW\ 5HODWLRQVKLS

86 DVVHVVPHQWV DQG WKHLU PHDVXUHPHQW LWHPV FDQ EH FODVVLILHG E\ KRZ WKH\ EDODQFH WKHVH
WZR TXDOLWLHV� 7KH FODVVLILFDWLRQV DUH�

�� 6WDQGDUGL]HG� 7KLV FODVVLILFDWLRQ FRQFHUQV ORZ IOH[LELOLW\ 86 DVVHVVPHQW PHDVXUHPHQW
LWHPV WKDW GHILQH D VWDQGDUG VHW RI VXEFRPSRQHQWV DQG LQGLFDWRUV DQG D VWDQGDUG DV�
VHVVPHQW DSSURDFK WR PHDVXUH WKH 86 RI DOO FLWLHV WR EH DVVHVVHG� ,Q RWKHU ZRUGV WKH
IOH[LELOLW\ FDSDELOLW\ RI WKH PRGHO LV ORZ� 7KLV DVVHVVPHQW DSSURDFK DQG FULWHULD DUH QRW
DGMXVWHG WR DFFRXQW IRU WKH FLWLHV¶ ORFDO FRQWH[W� 7KURXJK VWDQGDUGL]DWLRQ WKH FLWLHV FDQ EH
H[SOLFLWO\ DQG GLUHFWO\ FRPSDUHG WR HDFK RWKHU� DV WKH DVVHVVPHQW LV EDVHG RQ D VWDQGDUG
LQWHUSUHWDWLRQ RI WKH 6& FRQFHSW� ,Q RWKHU ZRUGV WKH FRPSDUDELOLW\ FDSDELOLW\ RI WKH PRGHO
LV KLJK� &LWLHV WKDW LQWHUSUHW WKH 6& FRQFHSW GLIIHUHQWO\ PD\ QRW ILQG WKH 86 DVVHVVPHQW
UHVXOWV YDOLG DQG QRW UHOHYDQW WR WKHP� 7KLV LV D SURPLQHQW FODVVLILFDWLRQ RI 86 DVVHVVPHQW
PHDVXUHPHQW LWHPV DQG RIWHQ RQO\ DSSOLHV WR D VHW RI FLWLHV� ��� IRU SURPLQHQW LQWHUQDWLRQDO
FLWLHV� IRU H[DPSOH /HH HW DO� >��@ GHILQH DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP WR PHDVXUH
WKH 86 RI WZR ODUJH�VL]HG FLWLHV� 6HRXO LQ 6RXWK .RUHDQ DQG 6DQ )UDQFLVFR LQ WKH 86$�
��� IRU FLWLHV ZLWKLQ D FRXQWU\ RU UHJLRQ� IRU H[DPSOH WKH 6& LQGH[HV IRU PHWURSROLWDQ FLWLHV
LQ WKH ,WDOLDQ FRQWH[W� WKH ,&LW\ 5DWH DQG 6PDUW &LW\ ,QGH[ >��@� RU ��� D JURXS RI FRXQWULHV
OLNH PHDVXUHPHQW LWHPV PDGH IRU FLWLHV LQ (XURSH >��� ��@�

�� 0L[HG� 7KLV FODVVLILFDWLRQ ORRNV WR XVH 86 DVVHVVPHQW PHDVXUHPHQW LWHPV WR DFFXUDWHO\
DVVHVV WKH 86 RI D FLW\ �DOVR WDNLQJ LQWR DFFRXQW WKH ORFDO FRQWH[W RI WKH FLW\� DQG VWLOO DOORZ
FRPSDULVRQ ZLWK RWKHU FLWLHV LQ WKDW DVVHVVPHQW DQG ZKHUH WKH VDPH RU VLPLODU VXEFRPSR�
QHQWV DQG LQGLFDWRUV DUH DYDLODEOH DQG DUH DSSURSULDWH IRU WKRVH FLWLHV¶ ORFDO FRQWH[WV� 86
DVVHVVPHQW PHDVXUHPHQW LWHPV LQ WKLV FODVVLILFDWLRQ� WKXV� DOORZ IRU DGDSWDWLRQ �IOH[LELOLW\
LV PHGLXP� ZKLOH SURYLGLQJ FRPSDULVRQ FDSDELOLWLHV �FRPSDUDELOLW\ LV PHGLXP�� 7R IDFLO�
LWDWH WKH VHOHFWLRQ RI DVVHVVPHQW FULWHULD VXFK 86 DVVHVVPHQW PHDVXUHPHQW LWHPV FDQ
SURSRVH VHWV RI VXEFRPSRQHQWV DQG LQGLFDWRUV� DQG PHWKRGV IRU KRZ WKH\ DUH FRPELQHG
�WKURXJK QRUPDOL]DWLRQ�� 7KHVH SURSRVLWLRQV IRUP RSWLRQV WKDW FLWLHV FDQ VHOHFW GHSHQGLQJ
RQ WKHLU LQWHUSUHWDWLRQ RI WKH 6& FRQFHSW� 7R WKH EHVW RI WKH DXWKRU¶V NQRZOHGJH QR 86
DVVHVVPHQW PHDVXUHPHQW LWHPV� H[FHSW WKH PHDVXUHPHQW LWHP SURSRVHG E\ WKLV UHSRUW�
*860� FDQ EH FODVVLILHG DV PL[HG�

�� 8QLTXH� )RU WKLV FODVVLILFDWLRQ� 86 LV DVVHVVHG RQ D FLW\ E\ FLW\ EDVLV DQG DQ DVVHVV�
PHQW SURFHVV LV FUHDWHG ZLWK WKH VSHFLILF FLW\ LQ PLQG� 7KH FLW\¶V 86 FDQ EH DVVHVVHG
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DQG DQDO\]HG WKURXJK D PL[ RI TXDQWLWDWLYH PHDVXUHV DQG TXDOLWDWLYH GLVFXVVLRQV RQ WKH
FLW\¶V SHUIRUPDQFH RQ WKH VSHFLILF DVSHFWV UHOHYDQW WR WKH FLW\¶V ORFDO 6& FRQFHSW GHILQL�
WLRQ� )RU WKLV FODVVLILFDWLRQ WKH XVH RI DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP PLJKW QRW
EH QHFHVVDU\ DQG UDWKHU D IUDPHZRUN RI VXFK D PHDVXUHPHQW LWHP LV XVHG� $Q H[DPSOH
RI WKLV LV WKH UHVHDUFK VWXG\ IURP (O (OD >��@ ZKLFK XVHV SDUWV RI WKH IUDPHZRUN GHILQHG
E\ *LIILQJHU LQ >��@ WR DQDO\]H WKH JHRJUDSKLFDO FKDUDFWHULVWLFV RI WKH 86 RI 0HGLQD LQ
6DXGL $UDELD� )RU WKH DVVHVVPHQW RI 0HGLQD� DOWKRXJK SDUWV RI WKH IUDPHZRUN IURP >��@
DUH XVHG� LWV LQGLFDWRUV DUH QRW� ,QVWHDG WKH FLW\ LV DQDO\]HG E\ FROOHFWLQJ RWKHU LQGLFDWRU
GDWD DQG GLVFXVVLQJ WKDW GDWD¶V LPSDFW RQ UHOHYDQW 86 DVSHFWV� 7KLV UHSRUW FRQVLGHUV WKH
VWXG\ >��@ DV DQ H[DPSOH RI WKH XQLTXH FODVVLILFDWLRQ� DV DOWKRXJK SDUWV RI D VWDQGDUGL]HG
86 DVVHVVPHQW PHDVXUHPHQW LWHP¶V IUDPHZRUN LV XVHG� DQ 86 DVVHVVPHQW SURFHVV ZDV
GHVLJQHG WR RQO\ DSSO\ WR RQH FLW\ DQG LWV ORFDO FRQWH[W� 7KLV DSSURDFK ZRXOG EH GLIILFXOW
RU LPSRVVLEOH WR DSSO\ WR RWKHU FLWLHV� ,W LV FRPSOH[ HVSHFLDOO\ DV LW FRQGXFWV DVVHVVPHQW
WKURXJK TXDOLWDWLYH PHDQV� 7KXV� ZKLOH LQ WKLV FODVVLILFDWLRQ 86 DVVHVVPHQW LV FRPSOHWHO\
IOH[LEOH LQ WKDW LW DGDSWV WR WKH FLW\¶V ORFDO FRQWH[W �IOH[LELOLW\ LV KLJK�� LW LV GLIILFXOW RU LPSRV�
VLEOH WR FRPSDUH WKH 86 DVVHVVPHQW UHVXOWV EHWZHHQ FLWLHV LI WKLV DVVHVVPHQW DSSURDFK
ZDV XVHG �FRPSDUDELOLW\ LV ORZ��

7KH SUDFWLFDO LPSOLFDWLRQ RI WKLV WRSLF FRQFHUQV WKH GHVLJQ DQG GHYHORSPHQW RI 86 DVVHVV�
PHQW PHDVXUHPHQW LWHPV� :KHQ FUHDWLQJ DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP� LW ZLOO ILW LQWR
RQH RI WKH WKUHH FDWHJRULHV DQG WKH PHDVXUHPHQW LWHP VKRXOG EH H[SOLFLW DV WR ZKLFK FODVVLIL�
FDWLRQ LW EHORQJV WR� 7KLV VKRXOG EH GRQH WR HQVXUH WKDW WKH PHDVXUHPHQW LWHP DQG LWV EDODQFH
EHWZHHQ IOH[LELOLW\ DQG FRPSDUDELOLW\ LV DV WUDQVSDUHQW DV SRVVLEOH�

*860 EHLQJ LQ WKH 0L[HG FODVVLILFDWLRQ� PHDQV LW GRHV QRW OLPLW LWVHOI WR D FLW\ RU FLWLHV LQ
D VSHFLILF UHJLRQ� EXW LW LV GHVLJQHG WR DFFRXQW IRU WKH ORFDO FRQWH[WV RI FLWLHV� 7KXV� LW RIIHUV
LWV XVHUV IOH[LELOLW\ DQG FRPSDUDELOLW\� ,W GRHV QRW KDYH WKH 8QLTXH FODVVLILFDWLRQ DV LW ZDV GH�
VLJQHG WR DSSO\ WR FLWLHV DFURVV WKH JOREH DQG LW GRHV QRW KDYH WKH 6WDQGDUGL]HG FODVVLILFDWLRQ
DV *860¶V DVVHVVPHQW FULWHULD FDQ IOH[LELOLW\ DGMXVW WR WKH FLWLHV¶ ORFDO FRQWH[WV� *860 LV SXU�
SRVHO\ GHVLJQHG WR ILW WKLV 0L[HG FODVVLILFDWLRQ VR WKDW LW FDQ EH DGMXVWHG DQG XVHG E\ FLWLHV DV
QHHGHG� QR PDWWHU ZKDW DUHD RI WKH ZRUOG WKH\ DUH LQ�

,Q JHQHUDO� 86 DVVHVVPHQWV DQG WKHLU PHDVXUHPHQW LWHPV SURYLGH FLWLHV RSSRUWXQLWLHV WR
OHDUQ PRUH DERXW WKH 6& FRQFHSW DQG XQGHUVWDQG WKHLU DV�LV VLWXDWLRQ UHJDUGLQJ 86� 7KLV EULQJV
XS WKH TXHVWLRQV FRQFHUQLQJ ZKLFK SDUWLHV FRQGXFW VXFK 86 DVVHVVPHQWV� ,V LW WKH FLW\ JRYHUQ�
PHQWV WKHPVHOYHV RU H[WHUQDO SDUWLHV" 7KLV TXHVWLRQ ZLOO EH DGGUHVVHG LQ WKH QH[W VXEVHFWLRQ�

������ 7KH 3DUW\ &RQGXFWLQJ WKH $VVHVVPHQW

7KLV VHFWLRQ UHIOHFWV RQ WKH WZR SDUWLHV� WKH H[WHUQDO DQG LQWHUQDO SDUWLHV� ZKR FDQ LQWHUDFW DQG
FRQGXFW 86 DVVHVVPHQWV� 7KH H[WHUQDO SDUW\ LV DQ RUJDQL]DWLRQ WKDW LV QRW SDUW RI WKH FLW\
JRYHUQPHQW DQG WKH LQWHUQDO SDUW\ FRQWDLQV FLW\ JRYHUQPHQW �RU LQ FHUWDLQ FDVHV QDWLRQDO JRY�
HUQPHQW� RIILFLDOV ZKR DUH LQYROYHG LQ 86 GHYHORSPHQW� 7KHVH SDUWLHV FDQ ZRUN WRJHWKHU GXULQJ
WKH SURFHVV RI 86 DVVHVVPHQW� FRQFHUQLQJ ZKR GHVLJQV DQG XVHV WKH 86 DVVHVVPHQW PHD�
VXUHPHQW LWHP �LQFOXGLQJ WKH VHOHFWLRQ RI VXEFRPSRQHQWV DQG LQGLFDWRUV� DQG ZKR FROOHFWV WKH
GDWD QHHGHG� +RZ WKHVH WZR SDUWLHV LQWHUDFW FDQ EH JURXSHG LQ WKUHH W\SHV�

7KH WKUHH W\SHV RI LQWHUDFWLRQV LQ WKH 86 DVVHVVPHQW SURFHVVHV XVHG E\ 86 DVVHVVPHQW
PHDVXUHPHQW LWHPV �VHH )LJ� ������ DUH�

�� ([WHUQDO� )RU WKLV LQWHUDFWLRQ� DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP LV GHVLJQHG DQG
XVHG E\ DQ H[WHUQDO SDUW\ DQG WKLV SDUW\ DOVR FROOHFWV WKH GDWD IRU WKH PHDVXUHPHQW�
0DQ\ 86 DVVHVVPHQW PHDVXUHPHQW LWHPV XVH WKLV W\SH RI LQWHUDFWLRQ� )RU H[DPSOH� LQ
>��� ��� ��@ H[WHUQDO SDUWLHV GHVLJQ 86 DVVHVVPHQW PHDVXUHPHQW LWHPV� FROOHFW LQGLFDWRU
GDWD IRU FLWLHV� DVVHVV WKH 86 RI WKRVH FLWLHV DQG GLVFXVV WKH UHVXOWV RI WKRVH DVVHVV�
PHQWV� 7KH FLWLHV WKHPVHOYHV DUH QRW LQYROYHG LQ WKH DVVHVVPHQW SURFHVV DQG RIWHQ DQ
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H[WHUQDO VRXUFH RI SXEOLFO\ DYDLODEOH LQGLFDWRU GDWD LV XVHG� ,I WKHUH ZHUH LQWHUDFWLRQV ZLWK
WKH LQWHUQDO SDUW\� WKH\ DUH QRW GRFXPHQWHG LQ WKH DUWLFOHV�

�� ([WHUQDO�,QWHUQDO� 7KLV LQWHUDFWLRQ RFFXUV GHSHQGLQJ RQ KRZ WKH WZR SDUWLHV ZRUN WR�
JHWKHU� (LWKHU� WKH 86 DVVHVVPHQW PHDVXUHPHQW LWHP LV GHVLJQHG DQG XVHG E\ WKH H[�
WHUQDO SDUW\� EXW WKH\ ZRUN ZLWK WKH FLW\ WR FROOHFW WKH GDWD XVHG LQ WKH 86 DVVHVVPHQW� 2U
GXULQJ WKH FUHDWLRQ RI WKH PHDVXUHPHQW LWHP� WKH LQWHUQDO SDUW\ LV LQYROYHG LQ GLVFXVVLRQV
DQG GHFLVLRQV UHJDUGLQJ ZKDW LV DVVHVVHG DQG KRZ LW LV PHDVXUHG� $Q H[DPSOH RI WKH ILUVW
LQWHUDFWLRQ LV SURYLGHG E\ WKH 6PDUW &LW\ ,QGH[ RI %LWNRP DV GLVFXVVHG LQ 6HFWLRQ �������
%LWNRP GHVLJQHG LWV 6PDUW &LW\ ,QGH[ EDVHG RQ D VWDQGDUGL]HG 6& FRQFHSW IRU DOO *HUPDQ
FLWLHV DQG ZRUNV ZLWK WKH FLWLHV WR FKHFN DQG XSGDWH WKH GDWD LW XVHV LQ LWV 86 DVVHVV�
PHQWV� 7KH UHVXOWV RI WKHVH DVVHVVPHQWV DUH WKHQ VHQW WR WKH FLWLHV� $Q H[DPSOH RI WKH
VHFRQG LQWHUDFWLRQ LV JLYHQ E\ )HUQDQGH]�$QH] HW DO� >��@� ZKHUH WKH VPDUW FLW\ SURMHFW
DVVHVVPHQW PDWUL[ LV GHVLJQHG IRU FLWLHV LQ WKH 0HGLWHUUDQHDQ UHJLRQ RI (XURSH� 2IILFLDOV
LQ WKH FLWLHV EHLQJ DVVHVVHG DUH DVNHG WR SULRULWL]H WKH FKDOOHQJHV WKHLU FLW\ IDFHV DQG WKH
DVVHVVPHQW FULWHULD DUH DGDSWHG DFFRUGLQJ WR WKLV FLW\ VSHFLILF GDWD RQ SULRULWL]DWLRQ�

�� 6HOI� )RU WKLV LQWHUDFWLRQ WKH LQWHUQDO SDUW\ LV WKH PDLQ XVHU RI WKH 86 DVVHVVPHQW PHD�
VXUHPHQW LWHP� ZKHUH WKH FLWLHV �RU UHOHYDQW FLW\ JRYHUQPHQW RIILFLDOV� XVH WKH PHDVXUH�
PHQW LWHP DQG FROOHFW WKH GDWD WR EH XVHG WKHPVHOYHV� $OWKRXJK VXSSRUW IURP H[WHUQDO
SDUWLHV LQ VHWWLQJ XS WKHVH PHDVXUHPHQW LWHPV PLJKW EH QHHGHG� WKH FLWLHV WKHPVHOYHV
DUH WKH SULPDU\ XVHUV� ([DPSOHV RI 86 DVVHVVPHQW PHDVXUHPHQW LWHPV WKDW XVH WKLV
LQWHUDFWLRQ W\SH DUH FRQVLGHUDEO\ OHVV LQ QXPEHU� 2QH H[DPSOH RI VXFK D PHDVXUHPHQW
LWHP LV SURYLGHG E\ 8UEDQ 7LGH� DQ RUJDQL]DWLRQ WKDW RSHUDWLRQDOL]HG WKH ,'&�6&00 �LQWUR�
GXFHG LQ 6HFWLRQ ������ IRU WKH 6FRWWLVK *RYHUQPHQW >��@� 7KLV RSHUDWLRQDOL]DWLRQ LV GRQH
WKURXJK TXDOLWDWLYH PHDQV ZKHUH WKH DVVHVVPHQW LV FRQGXFWHG E\ FLWLHV DQVZHULQJ D OLVW
RI TXHVWLRQV FRQFHUQLQJ WKH DUHDV LGHQWLILHG E\ WKH ,'&�6&00� 7KLV 6&00 LV DGDSWHG
WR FLWLHV LQ 6FRWODQG �XVLQJ WKH 6FRWWLVK QDWLRQDO LQWHUSUHWDWLRQ RI WKH 6& FRQFHSW� DQG LV
GHVLJQHG WR EH D VHOI�DVVHVVPHQW WRRO� *860 LV GHVLJQHG WR XVH WKLV LQWHUDFWLRQ W\SH DQG
LV KLJKOLJKWHG JUHHQ LQ )LJ� �����

)LJXUH ����� 7KH 86 $VVHVVPHQW 3URFHVV ,QWHUDFWLRQ 7\SHV

0RVW 86 DVVHVVPHQW PHDVXUHPHQW LWHPV DUH H[SOLFLWO\ DSSOLHG E\ H[WHUQDO SDUWLHV� EXW IRU
PDQ\ PHDVXUHPHQW LWHPV LW LV QRW H[SOLFLWO\ VWDWHG LI WKH H[WHUQDO SDUW\ ZRUNHG ZLWK FLWLHV LQ WKH
DVVHVVPHQW WR FROOHFW WKH GDWD QHHGHG� ,I WKH WZR SDUWLHV GLG LQWHUDFW WKH PDLQ EHQHILW LV WKDW
WKH FLWLHV ZRUN ZLWK WKH H[WHUQDO SDUW\ DQG DUH LQYROYHG ZLWK WKH GHVLJQ DQG GHYHORSPHQW RU
FROOHFWLQJ WKH GDWD WR EH XVHG LQ WKH DVVHVVPHQW� 7KURXJK WKHVH LQWHUDFWLRQV WKH FLW\ JDLQV D
FOHDU XQGHUVWDQGLQJ RI ZKDW GDWD LV QHHGHG DQG KRZ WKDW GDWD LV XVHG E\ WKH 86 DVVHVVPHQW
PHDVXUHPHQW LWHP� 7KXV� WKH PHDVXUHPHQW LWHP LV WUDQVSDUHQW DQG DV D UHVXOW WKH FLWLHV LQ VXFK
LQWHUDFWLRQV FDQ FOHDUO\ GHWHUPLQH LI WKH 86 DVVHVVPHQW PHDVXUHPHQW LWHP LV YDOLG DFFRUGLQJ
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WR WKH FLW\¶V LQWHUSUHWDWLRQ RI WKH 6& FRQFHSW� 7KH EHQHILW RI LQYROYLQJ FLWLHV ZKHQ GHVLJQLQJ RU
FRQGXFWLQJ 86 DVVHVVPHQW PHDVXUHPHQW LWHPV LV LGHQWLILHG DQG GLVFXVVHG IXUWKHU LQ 6HFWLRQ
������

7KH SUDFWLFDO LPSOLFDWLRQ RI WKLV WRSLF LV WKDW ZKHQ GHVLJQLQJ DQG GHYHORSLQJ DQ 86 DVVHVV�
PHQW PHDVXUHPHQW LWHP� RQH RI WKH WKUHH LQWHUDFWLRQ W\SHV VKRXOG EH VSHFLILHG IRU WKH VDNH RI
WUDQVSDUHQF\� 7KLV UHVHDUFK FRQWHQGV WKDW WKH LQWHUQDO SDUW\ VKRXOG EH DEOH WR SURYLGH LQSXW
LQWR ZKDW DVSHFWV RI WKH FLW\ DUH PHDVXUHG DQG ZKDW DVVHVVPHQW FULWHULD VKRXOG EH XVHG�

$V SUHYLRXVO\ LQGLFDWHG� *860 XVHV WKH µ6HOI¶ LQWHUDFWLRQ W\SH ZLWK WKH DLP WR HQDEOH FLWLHV
WR FRQGXFW DVVHVVPHQWV WKHPVHOYHV DV QHHGHG� 7KH QH[W VXEVHFWLRQ ZLOO GLVFXVV KRZ XVHIXO
FLWLHV ILQG VXFK DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP�

������ 7KH 3HUFHLYHG 8VHIXOQHVV RI 8UEDQ 6PDUWQHVV $VVHVVPHQW 0HDVXUHPHQW ,WHPV

7KLV VHFWLRQ GLVFXVVHV WKH WRSLF RI WKH XVHIXOQHVV 86 DVVHVVPHQW PHDVXUHPHQW LWHPV SURYLGH
IURP WKH SHUVSHFWLYH RI FLW\ JRYHUQPHQW RIILFLDOV� ,Q RUGHU WR FRPPHQW RQ WKH XVHIXOQHVV VXFK
PHDVXUHPHQW LWHPV SURYLGH� WKH ILQGLQJV IURP WKH 7KHRUHWLFDO 5RXQG DQG WKH 9DOLGDWLRQ 5RXQG
H[SHUW RSLQLRQ LQWHUYLHZV IRUP WKH EDVLV RI WKH UHIOHFWLRQV RQ WKLV WRSLF�

7KH SUHYLRXV IRXU VXEVHFWLRQV LPSDFW KRZ XVHIXO 86 DVVHVVPHQW PHDVXUHPHQW LWHPV OLNH
*860 DUH SHUFHLYHG WR EH� ,Q DGGLWLRQ� WKLV SHUFHLYHG XVHIXOQHVV LV HQKDQFHG LI WKH PHDVXUH�
PHQW LWHP LV XVHG E\ FLW\ JRYHUQPHQW RIILFLDOV RI D KLJKHU�OHYHO WKDW RYHUVHH RU DUH GHFLVLRQ
PDNHUV UHJDUGLQJ WKH FLW\¶V 6& VWUDWHJ\ RU SURJUDP� 7KHVH RIILFLDOV XVH WKHLU LQWHUSUHWDWLRQ RI
WKH 6& FRQFHSW �EDVHG RQ WKH FLW\¶V ORFDO FRQWH[W� WR GHILQH DQ 6& VWUDWHJ\ RU SURJUDP WKDW
LGHQWLILHV KRZ WKH FKDOOHQJHV WKH FLW\ IDFHV FDQ EH DGGUHVVHG� DUHDV UHOHYDQW WR FLW\ 86 VKRXOG
EH LPSURYHG� DQG WKH FLW\ VKRXOG DSSURDFK LWV GHYHORSPHQW� $Q 86 DVVHVVPHQW PHDVXUHPHQW
LWHP VXFK DV *860 �WKDW LV IRFXVHG RQ D KLJKHU�OHYHO KROLVWLF SHUVSHFWLYH RI WKH FLW\� LV SHU�
FHLYHG DV XVHIXO LI LW LV XVHG E\ RIILFLDOV RQ WKLV KLJKHU�OHYHO ZKHQ VXFK D VWUDWHJ\ RU SURJUDP
LV RU KDV EHHQ GHILQHG� 86 DVVHVVPHQW PHDVXUHPHQW LWHPV OLNH *860 GR QRW EXLOG D SURMHFW
SRUWIROLR DQG WKXV PD\ QRW EH XVHIXO IRU RIILFLDOV GHFLGLQJ RQ WKH LPSOHPHQWDWLRQ RI LQGLYLGXDO
VPDUW SURMHFWV� $V LGHQWLILHG LQ 6HFWLRQ ������� WKH VSHFLILF VPDUW FLW\ GHYHORSPHQW DSSURDFK
GHSHQGV RQ WKH ORFDO FRQWH[W� LQFOXGLQJ WKH FKDOOHQJHV WKH FLW\ IDFHV DQG WKH JRDOV LW ZDQWV WR
DFKLHYH� 7KH DSSURSULDWH RIILFLDOV FDQ XVH 86 DVVHVVPHQW PHDVXUHPHQW LWHPV OLNH *860 WR
VXSSRUW GHFLGLQJ ZKDW DUHDV RU DVSHFWV VKRXOG EH HPSKDVL]HG� 7KLV FDQ EH VHHQ LQ D VWXG\ E\
)HUQDQGH]�$QH] HW DO� >��@� ZKHUH WKH\ ILQG WKDW D FLW\ PXVW LGHQWLI\ DQG DGGUHVV WKH FKDOOHQJHV
LI LW ZDQWV WR EH D VPDUW FLW\ �WKH VWXG\ UHIHUV WR WKHVH FKDOOHQJHV DV ´*OREDO 7UHQGV DQG 8UEDQ
&KDOOHQJHV´ WKDW HDFK FLW\ PD\ IDFH��

7KH SUDFWLFDO LPSOLFDWLRQV DQG ILQGLQJV IURP WKH WZR URXQGV RI H[SHUW RSLQLRQ LQWHUYLHZV LQ�
GLFDWH WKDW 86 DVVHVVPHQW PHDVXUHPHQW LWHPV VXFK DV *860 FDQ EH XVHIXO DV WKH\ SURYLGH
TXDQWLWDWLYH PHDVXUHV IRU WKH FLW\¶V 86� &LWLHV DQG WKHLU JRYHUQPHQWV FDQ XVH WKHVH TXDQWLWD�
WLYH PHDVXUHPHQWV RI 86 WR EDVH WKHLU GLVFXVVLRQV DQG GHFLVLRQV UHJDUGLQJ DSSURSULDWH FLW\
GHYHORSPHQW DQG UHIOHFWLQJ RQ WKH FLW\¶V 6& VWUDWHJ\ RU SURJUDP� 7R EH SHUFHLYHG DV XVHIXO�
WKH PHDVXUHPHQW LWHP PXVW EH DEOH WR DGDSW DQG DOLJQ ZLWK WKH ORFDO FRQWH[W �LQFOXGLQJ WKH
FKDOOHQJHV IDFHG E\ WKH FLW\ DQG JRDOV LW ZDQWV WR DWWDLQ� RI WKH FLW\ FRQGXFWLQJ WKH DVVHVVPHQW�
+RZHYHU� WKLV UDLVHV WKH TXHVWLRQ FRQFHUQLQJ ZKDW FDQ EH VWDQGDUGL]HG WR VWLOO DOORZ IRU UHOHYDQW
86 DVVHVVPHQW FRPSDULVRQV� *860 DQVZHUV WKLV TXHVWLRQ E\ QRW VWDQGDUGL]LQJ WKH FULWHULD
XVHG ZKHQ FRQGXFWLQJ 86 DVVHVVPHQWV� EXW VWDQGDUGL]LQJ DQ 86 DVVHVVPHQW DSSURDFK�

7KLV FRQFOXGHV UHIOHFWLQJ RQ WKH LPSOLFDWLRQV IRU SUDFWLFH� 7KH QH[W VHFWLRQ FRQFHUQV ZKDW
WKLV VWXG\ LPSOLHV IRU IXUWKHU UHVHDUFK�
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���� ,PSOLFDWLRQV IRU 5HVHDUFK

7KLV VHFWLRQ GLVFXVVHV IRXU LPSOLFDWLRQV IRU UHVHDUFK LQ WKH GRPDLQV RI 86 DVVHVVPHQW DQG
6& UHOHYDQW ILHOGV WKDW WKH ILQGLQJV RI WKLV VWXG\ SURYLGH� 7KH LPSOLFDWLRQV FRQFHUQ IRXU LWHPV�
WKH *860 'HYHORSPHQW 0HWKRG� WKH PRGLILHG 6&00 %DVLF DQG 'HVFULSWLYH '3V� WKH GHVLJQ
RI *86) DQG WKH GHVLJQ RI *860� (DFK LWHP LV DVVRFLDWHG ZLWK RQH RI IRXU LPSOLFDWLRQV IRU
UHVHDUFK�

7KH IRXU LPSOLFDWLRQV DUH�

� 7KH *860 'HYHORSPHQW 0HWKRG� LQWURGXFHG LQ 6HFWLRQ ���� LV D PHWKRG WKDW FDQ EH
XVHG WR GHVLJQ DQG GHYHORS 86 DVVHVVPHQW PHDVXUHPHQW LWHPV OLNH *860� 7KLV PHWKRG
FRQWDLQV DQ LWHUDWHG GHYHORSPHQW VWUDWHJ\ WKDW FDQ EH DSSOLHG UHJDUGOHVV IRU ZKLFK FLWLHV
RU UHJLRQV WKH PHDVXUHPHQW LWHPV DUH RSHUDWLRQDOL]HG� 5HVHDUFKHUV FDQ XVH WKLV PHWKRG
WR GHYHORS DSSURSULDWH 86 DVVHVVPHQW PHDVXUHPHQW LWHPV IRU WKHLU VWXGLHV�

� 7KH PRGLILHG 6&00 RU *860 %DVLF DQG 'HVFULSWLYH '3V� SUHVHQWHG LQ 7DEOHV���� ���
DQG���� UHSUHVHQW WKH GHVLJQ SULQFLSOHV 86 DVVHVVPHQW PHDVXUHPHQW LWHPV VKRXOG VDW�
LVI\� 5HVHDUFKHUV FDQ UHIHU WR WKHVH GHVLJQ SULQFLSOHV DV UHTXLUHPHQWV WKHLU PHDVXUHPHQW
LWHPV VKRXOG IXOILO�

� 7KH IUDPHZRUN RI WKH DUWLIDFW RI WKLV UHVHDUFK� *86) �DV LQWURGXFHG LQ 6HFWLRQ ����� DQG
XSGDWHG LQ 6HFWLRQ������ FRQWDLQV WKH FRQVWUXFWV WKDW VKRXOG EH DVVHVVHG ZKHQPHDVXULQJ
WKH 86 RI FLWLHV IURP D KROLVWLF DQG KLJK�OHYHO SHUVSHFWLYH� :KHQ VWXG\LQJ 86 DVVHVVPHQW
UHODWHG WRSLFV� UHVHDUFKHUV FDQ UHIHU WR WKH V\QWKHVL]HG IUDPHZRUN IRU IXUWKHU UHVHDUFK
LQWR HDFK IRFXV DUHD� IRU H[DPSOH WKH UHODWLRQVKLS EHWZHHQ WKH FRQVWUXFWV LQ *86) FDQ
EH UHVHDUFKHG IXUWKHU DQG YDOLGDWHG�

� *860� DV LQWURGXFHG LQ &KDSWHU � �DQG LWV DVVHVVPHQW DSSURDFK LV XSGDWHG LQ 6HFWLRQ
������� DV D 86 DVVHVVPHQW PHDVXUHPHQW LWHP FDQ EH XVHG E\ UHVHDUFKHUV LI 86 DV�
VHVVPHQWV DQG WKH TXDQWLWDWLYH PHDVXUHPHQWV RI 86 LV QHHGHG IRU WKHLU VWXGLHV� $OVR�
*860 LWVHOI SURYLGHV RSSRUWXQLWLHV IRU IXUWKHU VWXG\� )RU H[DPSOH� KRZ *860 VKRXOG EH
RSHUDWLRQDOL]HG IRU FLWLHV DFURVV WKH ZRUOG UHTXLUHV IXUWKHU UHVHDUFK RU ZKLFK QRUPDOL]DWLRQ
PHWKRGV VKRXOG EH XVHG GXULQJ 86 DVVHVVPHQWV� *860 LV D SRWHQWLDO VRXUFH IRU PXOWLSOH
SDWKV RI IXWXUH UHVHDUFK�

,Q WKLV UHVHDUFK� *860 LV D ILUVW VWHS WR GHYHORSLQJ D WUXO\ JOREDO 86 DVVHVVPHQW PHDVXUH�
PHQW LWHP� ,WV GHPRQVWUDWLRQ JLYHV SURPLVLQJ LQGLFDWLRQV WKDW WKH DUWLIDFW FDQ EH XVHIXO WRZDUGV
WKDW JRDO� +RZHYHU� PRUH HPSLULFDO UHVHDUFK �LQFOXGLQJ YDOLGDWLRQ� LV QHHGHG WR XQGHUVWDQG WKH
FRQWH[WV LQ ZKLFK *860 FDQ EH DSSOLHG� HVSHFLDOO\ LQ RWKHU FLWLHV DFURVV WKH ZRUOG�

���� 5HVHDUFK /LPLWDWLRQV

7KUHH PDLQ UHVHDUFK OLPLWDWLRQV LQ WKLV VWXG\ DUH LGHQWLILHG� 7KHVH OLPLWDWLRQV ZLOO EH GLVFXVVHG
LQ WKLV VHFWLRQ�

7KH ILUVW OLPLWDWLRQ FRQFHUQV WKDW WKLV VWXG\ DQG LWV OLWHUDWXUH UHYLHZV PD\ KDYH PLVVHG UHO�
HYDQW UHVHDUFK RQ 86 DVVHVVPHQW� 7KLV OLPLWDWLRQ LV DOVR D UHVXOW RI WKH YDJXH 6& FRQFHSW
LVVXH GHILQHG LQ 6HFWLRQ ������� ZKHUH WKH WHUPV XVHG IRU 6& FRQFHSW WKHRULHV YDU\ JUHDWO\
EHWZHHQ UHVHDUFKHUV� 6DPH RU LQWHUFKDQJHDEOH FRQFHSWV XVH GLIIHUHQW WHUPV� L�H� FRPSHWLWLYH�
QHVV� HFRQRP\� SURGXFWLYLW\ �ZKLOH HDFK FRQFHUQV D VOLJKWO\ GLIIHUHQW WRSLF WKH\ PD\ EH XVHG
WR UHSUHVHQW WKH HFRQRPLF FKDUDFWHULVWLFV RI D FLW\�� 7KLV LV FRPSRXQGHG E\ WKH IDFW WKDW WKH
DXWKRUV RI SRWHQWLDOO\ UHOHYDQW OLWHUDWXUH PD\ IRFXV RQ DVVHVVLQJ VOLJKWO\ GLIIHUHQW DVSHFWV RI 86
DVVHVVPHQW WKDW PDWFK WKH IRFXV RI WKH FLWLHV¶ ORFDO FRQWH[W LQ WKHLU UHVHDUFK DQG WKXV PD\ XVH
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GLIIHUHQW WHUPV� 7KRVH DUWLFOHV WKDW XVH GLIIHUHQW WHUPV DUH QRW IRXQG E\ WKH OLWHUDWXUH VHDUFK DV
VSHFLILF WHUPV DUH XVHG�

$QRWKHU OLPLWDWLRQ FRQFHUQV WKH 6& SXEOLFDWLRQ GLIIHUHQFH EHWZHHQ UHJLRQV LQ WKH ZRUOG DV
LGHQWLILHG E\ 0RUD HW DO� >��@� 7KH\ IRXQG WKDW 6& UHVHDUFK LV PDLQO\ SXEOLVKHG LQ FHUWDLQ DUHDV RI
WKH ZRUOG� LQFOXGLQJ (XURSH� 6RXWK�(DVW $VLD� WKH 86$ DQG &DQDGD� 7KH DUHDV RI WKH ZRUOG QRW
FRYHUHG E\ 6& UHVHDUFK PLJKW LQGLFDWH WKDW 86 DVVHVVPHQW PHDVXUHPHQW LWHPV �DQG *860�
DV D UHVXOW QHHG WR EH DGMXVWHG� $GGLWLRQDO UHVHDUFK RQ WKH 6& FRQFHSW SXEOLVKHG LQ WKRVH DUHDV
ZRXOG FODULI\ WKLV XQFHUWDLQW\�

7KH WKLUG PDLQ OLPLWDWLRQ FRQFHUQV WKDW WKH GHPRQVWUDWLRQ RI *860 LV RQO\ SDUWLDOO\ YDOLGDWHG�
'XH WR OLPLWHG UHVRXUFHV �HVSHFLDOO\ WLPH�� WKH GHPRQVWUDWLRQ RI *860 LV RQO\ YDOLGDWHG IRU
WZR FLWLHV� ,Q WKLV UHVHDUFK WKH GHPRQVWUDWLRQ LV SUHVHQWHG DQG D FLW\ JRYHUQPHQW RIILFLDO �ZKR
RYHUVHHV WKH 6& VWUDWHJ\ RU SURJUDP� IURP HDFK FLW\ LV LQWHUYLHZHG RQ KRZ XVHIXO WKH\ SHUFHLYH
WKH GHPRQVWUDWLRQ WR EH� 7KH UHVSRQVHV JDWKHUHG GXULQJ WKH LQWHUYLHZV DUH XVHG WR HYDOXDWH
WKH GHPRQVWUDWLRQ RI *860� EXW LW PXVW EH HPSKDVL]HG WKDW WKLV FDQQRW EH FRQVLGHUHG D IXOO
YDOLGDWLRQ RI *860� 5DWKHU LI WKH GHPRQVWUDWLRQ ZRXOG EH LPSOHPHQWHG RYHU D ORQJHU SHULRG RI
WLPH IRU PRUH FLWLHV� LW FRXOG EH YDOLGDWHG LQ GHSWK DQG PRUH LQIRUPDWLRQ FRXOG EH JDLQHG DERXW
LW¶V SHUFHLYHG XVHIXOQHVV DQG QHFHVVDU\ DGDSWDWLRQV�

���� )XWXUH :RUN

7KLV VHFWLRQ GLVFXVVHV WKUHH GLIIHUHQW SDWKV WR ZRUN RQ *860 LQ WKH IXWXUH� 7KH ILUVW SDWK
FRQFHUQV KRZ WKH SHUFHLYHG XVHIXOQHVV RI *860 FDQ EH LPSURYHG� WKH VHFRQG LV DERXW KRZ
*860 VKRXOG EH XVHG LQ IXWXUH SUDFWLFH� WKH WKLUG SDWK UHODWHV WR VXJJHVWHG IXWXUH UHVHDUFK RQ
*860 DQG 86 DVVHVVPHQW�

7KH ILUVW SDWK UHJDUGV WKDW WKH SHUFHLYHG XVHIXOQHVV RI *860 FDQ EH LPSURYHG LQ WKUHH
ZD\V� 7KH ILUVW ZD\ LV WR DGG DGGLWLRQDO IHDWXUHV WKDW ZHUH LGHQWLILHG ZKHQ FRQGXFWLQJ WKH H[�
SHUW RSLQLRQ LQWHUYLHZV LQ ERWK URXQGV �DV GHVFULEHG LQ &KDSWHUV � DQG ���� 2QH LV D ORQJ�WHUP
86 DVVHVVPHQW UHVXOWV WUDFNLQJ IHDWXUH� ZKLFK ZDV IUHTXHQWO\ GLVFXVVHG GXULQJ WKH YDOLGDWLRQ
URXQG LQWHUYLHZV ZKHUH LW ZDV GHWHUPLQHG WR EH WKH IHDWXUH WKDW ZRXOG LPSURYH WKH SHUFHLYHG
XVHIXOQHVV RI *860 DQG LWV GHPRQVWUDWLRQ WKH PRVW� )HDWXUHV WKDW LPSURYH WKH IOH[LELOLW\� WUDQV�
SDUHQF\ DQG FRPSDUDELOLW\ IXQFWLRQV RI *860 ZRXOG DOVR OHDG WR D ODUJH LQFUHDVH LQ SHUFHLYHG
XVHIXOQHVV IRU FLWLHV ZLWK YHU\ GLIIHUHQW 6& FRQFHSW LQWHUSUHWDWLRQV� $QRWKHU IHDWXUH WR DGG ZRXOG
EH DQ LQGLFDWRU UHJLVWU\ ZLWK LQIRUPDWLRQ RQ WKH LQGLFDWRUV WKDW FDQ EH XVHG GXULQJ WKH 86 DVVHVV�
PHQWV� +HUH WKH LGHD LV WKDW WKHVH LQGLFDWRUV KDYH EHHQ VHOHFWHG DQG YDOLGDWHG E\ H[SHUWV DQG
WKDW ZKLOH FLWLHV KDYH WKH IOH[LELOLW\ WR GHFLGH ZKLFK LQGLFDWRUV WR XVH� WKH LQGLFDWRUV WKH\ VHOHFW
IURP KDYH EHHQ VKRZQ WR EH DSSURSULDWH IRU PHDVXULQJ HOHPHQWV RI 86� 7R LPSURYH WKH SHU�
FHLYHG XVHIXOQHVV RI *860 WKHVH DGGLWLRQDO IHDWXUHV VKRXOG EH DGGHG DFFRUGLQJ WR WKH H[SHUWV
LQWHUYLHZHG LQ ERWK URXQGV�

7KH VHFRQG ZD\ WR LPSURYH WKH SHUFHLYHG XVHIXOQHVV LV E\ RSHUDWLRQDOL]LQJ *860 IRU FLWLHV
LQ RWKHU DUHDV RI WKH ZRUOG� 7KLV ZD\ LW RYHUODSV ZLWK RQH RI WKH VXEMHFWV IURP 6HFWLRQ ����
FRQFHUQLQJ WKH GHVLJQ RI *860� ,Q DGGLWLRQ WR WKLV� RQFH RSHUDWLRQDOL]HG WKH 86 DVVHVVPHQW
*860 FRQGXFWV FDQ EH YDOLGDWHG ZLWK PRUH FLWLHV� 7KLV UHVHDUFK RQO\ FRQWDLQV WKH ILUVW VWHS LQ
GHYHORSLQJ WKLV PHDVXUHPHQW LWHP� 7KXV� IXUWKHU RSHUDWLRQDOL]DWLRQ DOVR SURYLGHV QHZ RSSRU�
WXQLWLHV WR YDOLGDWH *860 IRU PRUH FLWLHV� ZKLFK LV EHQHILFLDO DV WKH JRDO RI *860 LV WR EH DQ
86 DVVHVVPHQW LWHP WKDW FDQ EH DSSOLHG JOREDOO\�

$V WKLV UHVHDUFK PDLQO\ GHYHORSV WKH ILUVW YHUVLRQ RI *860� D SRVVLEOH QH[W VWHS DQG WKH
WKLUG ZD\ WR LPSURYH WKH SHUFHLYHG XVHIXOQHVV LV WR FRQYHUW *860 LQWR D 6& PDWXULW\ PRGHO DQG
GHILQH PDWXULW\ OHYHOV IRU FLW\ 86 �DQG IRFXV DUHDV LI GHVLUHG�� $ NH\ LVVXH ZLWK FRQYHUWLQJ *860
LQWR D 6&00 LV KRZ WR HQVXUH WKDW *860 PDLQWDLQV D KLJK�OHYHO RI WUDQVSDUHQF\ DQG IOH[LELOLW\�
7KH GHILQLWLRQ RI PDWXULW\ OHYHOV DQG H[SODLQLQJ WKH ORJLF RI WUDQVLWLRQ EHWZHHQ WKRVH OHYHOV RU
ZK\ D PDWXULW\ OHYHO LV UHDFKHG DW FHUWDLQ LQGLFDWRU YDOXHV �E\ GHILQLQJ WKH ´PDWXUDWLRQ SDWKV´
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>��@� ZRXOG PDNH WKLV FRQYHUVLRQ D FRPSOH[ WUDQVIRUPDWLRQ� 6&00 GHYHORSPHQW SURYLGHV D
VLPLODU FKDOOHQJH WR IOH[LELOLW\� .HHSLQJ WKH 86 DVVHVVPHQW PHDVXUHPHQW LWHP DV WUDQVSDUHQW
DQG IOH[LEOH DV SRVVLEOH LV FUXFLDO LQ LWV GHYHORSPHQW DQG DGDSWDWLRQ DQG UHTXLUHV FRQVWDQW HIIRUW�

7KH VHFRQG IXWXUH SDWK FRQFHUQV KRZ *860 VKRXOG EH XVHG LQ WKH IXWXUH� QDPHO\ *860
FDQ EH XVHG LQ FRPELQDWLRQ ZLWK DQRWKHU PHDVXUHPHQW LWHP� )RU H[DPSOH� *860 FDQ EH XVHG
WR RYHUVHH 86 RQ D KLJK�OHYHO DQG LGHQWLI\ WKH FLW\¶V SUREOHP DUHDV WKDW QHHG WR EH DGGUHVVHG�
ZKLOH WKH RWKHU PHDVXUHPHQW LWHP FDQ EH XVHG WR DQDO\]H WKH LQGLYLGXDO SURMHFWV WKDW FDQ EH LP�
SOHPHQWHG WR DGGUHVV WKRVH SUREOHP DUHDV� 5HVHDUFKHUV IROORZLQJ WKLV SDWK FDQ VWXG\ ZKHWKHU
VXFK D FRPELQDWLRQ DSSURDFK ZRXOG PDNH *860 EHLQJ SHUFHLYHG DV PRUH XVHIXO RU KRZ VXFK
D FRPELQDWLRQ VKRXOG EH GRQH�

7KH ILQDO SDWK DOLJQV ZLWK WKH ,PSOLFDWLRQV IRU 5HVHDUFK VHFWLRQ �VHH 6HFWLRQ ����� DQG LQ�
YROYHV UHVHDUFKHUV FRQGXFWLQJ IXUWKHU UHVHDUFK LQ WKH 86 DVVHVVPHQW DQG UHODWHG 6& GRPDLQV�
:KHQ FRQGXFWLQJ WKHVH VWXGLHV� WKLV UHVHDUFK VXJJHVWV�

� )RFXVLQJ QRW RQO\ RQ PDNLQJ FLWLHV VPDUWHU� EXW DOVR RQ WKH VSHFLILF JRDOV �RU WKH SHUIRU�
PDQFH JRDOV� RI WKH FLW\ LWVHOI�

� ,QYROYLQJ WKH FLWLHV DQG WKHLU JRYHUQPHQWV ZKHQ LGHQWLI\LQJ DQG VHOHFWLQJ WKH DVVHVVPHQW
FULWHULD WR XVH ZKHQ DVVHVVLQJ WKH 86 RI WKDW FLW\� 7KLV LV HVSHFLDOO\ LPSRUWDQW ZKHQ DW�
WHPSWLQJ WR FUHDWH D VWDQGDUGL]HG VHW RI VXEFRPSRQHQWV DQG LQGLFDWRUV�

� &RQGXFWLQJ PRUH UHVHDUFK RQ DVVHVVLQJ WKH 86 RI VPDOO DQG PLG�VL]HG FLWLHV �LQ WHUPV RI
SRSXODWLRQ� DURXQG WKH ZRUOG� DQG HVSHFLDOO\ PRUH UHVHDUFK RQ DVVHVVLQJ WKH 86 RI FLWLHV
RXWVLGH (XURSH� 6RXWK�(DVW $VLD� WKH 86$ DQG &DQDGD �UHJDUGOHVV RI SRSXODWLRQ VL]H��

���� 6XPPDU\

7KLV FKDSWHU GLVFXVVHG WKH ILQGLQJV IURP SUHYLRXV FKDSWHUV DQG UHIOHFWHG RQ WKHLU LPSOLFDWLRQV IRU
SUDFWLFH DQG UHVHDUFK� 7KHVH LPSOLFDWLRQV IRU SUDFWLFH FRQFHUQ *860� WKH DUWLIDFW GHVLJQHG DQG
GHYHORSHG LQ WKLV UHVHDUFK� DQG WRSLFV WKDW LPSDFW LWV SHUFHLYHG XVHIXOQHVV� 7KH LPSOLFDWLRQV
IRU UHVHDUFK KLJKOLJKW WRSLFV IRU IXUWKHU UHVHDUFK RQ 86 DVVHVVPHQW PHDVXUHPHQW LWHPV OLNH
*860� ,Q DGGLWLRQ� WKLV FKDSWHU LGHQWLILHV OLPLWDWLRQV WR WKLV UHVHDUFK DQG GLVFXVVHV SRVVLEOH
RSSRUWXQLWLHV IRU IXWXUH UHVHDUFK LQ WKH 6& UHODWHG GRPDLQV� 7KH QH[W FKDSWHU ZLOO ORRN WR DQVZHU
WKH UHVHDUFK TXHVWLRQV VKRZQ LQ 6HFWLRQ ����
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&+$37(5��
&RQFOXVLRQ

7KLV FKDSWHU FRQWDLQV WKH PDLQ FRQFOXVLRQV RI WKLV SURMHFW� ,W DGGUHVVHV DQG DQVZHUV WKH PDLQ
UHVHDUFK TXHVWLRQ �RU 054� IURP 6HFWLRQ ���� +RZHYHU EHIRUH WKLV 054 FDQ EH DGGUHVVHG�
VHYHQ 564V DUH DQVZHUHG LQ WKH WKUHH VHTXHQWLDO SKDVHV RI WKLV SURMHFW� 7KHVH SDUWV DUH EDVHG
RQ WKH SKDVHV LQ WKH GHVLJQ VFLHQFH PHWKRGRORJ\� GLVFXVVHG LQ 6HFWLRQ ���� WKH\ DUH 3UREOHP
,QYHVWLJDWLRQ� 7UHDWPHQW 'HVLJQ DQG 7UHDWPHQW 9DOLGDWLRQ� 7KH ILUVW SKDVH FRQFHUQHG FROOHFWLQJ
DQG DQDO\]LQJ SUHYLRXV NQRZOHGJH RQ 86 DVVHVVPHQW DQG WKH 6& FRQFHSW� 7KLV NQRZOHGJH
LV XVHG LQ RUGHU WR GHYHORS D IUDPHZRUN IRU DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP DQG LGHQWLI\
DSSURDFKHV DQG LVVXHV FRQFHUQLQJ 86 DVVHVVPHQW� )RU WKLV SKDVH� WKH DQVZHUV WR 564 ���
WR ���� ZLWK UHIHUHQFHV WR DVVRFLDWHG FKDSWHUV� DUH JLYHQ� 7KH VHFRQG SKDVH RI WKLV SURMHFW
VHHNV WR FUHDWH DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP WR FDUU\ RXW 86 DVVHVVPHQWV XVLQJ WKH
IUDPHZRUN GHYHORSHG LQ SDUW RQH� 564 ��� � ��� DUH DQVZHUHG LQ SKDVH WZR DQG WKHVH DQVZHUV
DOVR UHIHUHQFH WKH FKDSWHUV DVVRFLDWHG ZLWK WKH 564V� 7KH WKLUG SKDVH ORRNV WR YDOLGDWH WKH
86 DVVHVVPHQW PHDVXUHPHQW LWHP SURSRVHG E\ WKLV UHVHDUFK� *860 DQG LWV GHPRQVWUDWLRQ�
7KLV SDUW LV FRQFHUQHG ZLWK DGGUHVVLQJ 564 ���� ZKLFK FRYHUV D TXDOLWDWLYH HYDOXDWLRQ RI WKH
GHPRQVWUDWLRQ� 7KLV FKDSWHU VXPPDUL]HV WKH DQVZHUV WR WKHVH VXE�TXHVWLRQV LQ WKH IROORZLQJ
WKUHH VHFWLRQV� 7KH 054 LV DGGUHVVHG DQG DQVZHUHG LQ WKH ILQDO VHFWLRQ� 7KH ILQGLQJV IURP DOO
FKDSWHUV� DV GLVFXVVHG LQ &KDSWHU ��� DUH XVHG ZKHUH UHOHYDQW�

���� ,QYHVWLJDWLQJ 8UEDQ 6PDUWQHVV $VVHPHQW

7KLV VHFWLRQ FRYHUV WKH FKDSWHUV LQ WKH 3UREOHP ,QYHVWLJDWLRQ SKDVH RI WKLV UHVHDUFK WR DGGUHVV
DQG DQVZHU WKH 564V� SUHVHQWHG LQ 7DEOH �����

1R� 4XHVWLRQ
��� :KDW LV D JOREDOO\ DSSOLFDEOH GHILQLWLRQ RI WKH VPDUW FLW\ FRQFHSW"
��� :KDW DUH WKH FRPPRQO\ LGHQWLILHG 86 FRQVWUXFWV DQG LVVXHV IRXQG LQ VPDUW FLW\ UHVHDUFK DERXW

XUEDQ VPDUWQHVV DVVHVVPHQW"
��� :KDW SRWHQWLDO GR H[LVWLQJ VPDUW FLW\ PDWXULW\ PRGHOV KDYH LQ UHODWLRQ WR 86 DVVHVVPHQW"

7DEOH ����� 5HVHDUFK 6XE�4XHVWLRQV ���� ��� DQG ���

564 ���� 7KLV TXHVWLRQ LV FRQFHUQHG ZLWK GHILQLQJ WKH 6& FRQFHSW RQ D KLJK�OHYHO VR WKDW
LW DSSOLHV WR FLWLHV DURXQG WKH ZRUOG� 7KLV 564 LV UHOHYDQW WR WKH YDJXH 6& FRQFHSW LVVXH GLV�
FXVVHG LQ 6HFWLRQ ������� DV WKH 6& FRQFHSW LQWHUSUHWDWLRQ FKDQJHV GHSHQGLQJ RQ WKH GLIIHUHQW
SHUVSHFWLYHV RI UHVHDUFKHUV DQG WKH GLIIHUHQW ORFDO FRQWH[W RI FLWLHV� ,Q WKLV UHVHDUFK� D KLJK�OHYHO
GHILQLWLRQ RI WKH VPDUW FRQFHSW LV JLYHQ IURP D KROLVWLF SHUVSHFWLYH� 7KXV� WKH DQVZHU WR 564
��� LV�
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:H EHOLHYH D FLW\ WR EH VPDUW ZKHQ LQYHVWPHQWV LQ KXPDQ DQG VRFLDO FDSLWDO DQG JHQ�
HUDO FLW\� DQG ,&7�LQIUDVWUXFWXUH IXHO VXVWDLQDEOH FRPSHWLWLYHQHVV DQG D KLJK TXDOLW\ RI
OLIH� ZLWK D ZLVH PDQDJHPHQW RI QDWXUDO UHVRXUFHV� WKURXJK SDUWLFLSDWRU\ JRYHUQDQFH�
7KLV GHILQLWLRQ FRQWDLQV WKH WKUHH PDLQ JRDOV RU WKH GHVLUHG RXWFRPHV D 6& ORRNV WR DWWDLQ

�GHWDLOHG IXUWKHU LQ 6HFWLRQ ����� 7KH SXUSRVH RI WKLV GHILQLWLRQ LV WR JLYH DQ RYHUYLHZ RI WKH 6&
FRQFHSW DQG QRW H[SOLFLWO\ GHILQH WKH VSHFLILF JRDOV D FLW\ FDQ KDYH�

564 ���� 7KH UHVSRQVH WR WKLV TXHVWLRQ LV FRYHUHG E\ &KDSWHU �� ,Q RUGHU WR DQVZHU WKLV
TXHVWLRQ� WKH FRQVWUXFWV IURP HLJKW UHVHDUFK VWXGLHV �ZKLFK FRQWDLQHG 86 DVVHVVPHQW PHD�
VXUHPHQW LWHPV� ZHUH DQDO\]HG DQG V\QWKHVL]HG LQWR D QHZ IUDPHZRUN� *86)� 7KH FRQVWUXFWV
RI WKH IUDPHZRUN ZHUH SUHVHQWHG LQ 6HFWLRQ ����� DQG WKH UHODWLRQVKLSV EHWZHHQ WKHP DUH XS�
GDWHG LQ 6HFWLRQ ����� �VHH )LJ� ����� DIWHU WKH 7KHRUHWLFDO 5RXQG H[SHUW RSLQLRQ LQWHUYLHZV�
7KH ILJXUH FRQWDLQV WKH FRQVWUXFWV RI *86)� %\ PHDVXULQJ WKH RXWVLGH FRQVWUXFWV RU IRFXV DU�
HDV �H[FOXGLQJ WKH FRQVWUXFW LQ WKH PLGGOH RI WKH IUDPHZRUN� WKH 86 RI WKH FLW\ FDQ EH LQGLUHFWO\
PHDVXUHG�

)LJXUH ����� 7KH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN

,Q DGGLWLRQ WR WKH 86 FRQVWUXFWV RI *86)� 564 ��� VHHNV WR LGHQWLI\ WKH PDLQ LVVXHV IDFLQJ
86 DVVHVVPHQW DFURVV WKH ZRUOG� 7ZR PDLQ LVVXHV FDQ EH LGHQWLILHG LQ WKH FXUUHQW ERG\ RI
NQRZOHGJH� WKH GLIIHUHQW LQWHUSUHWDWLRQV RI WKH 6& FRQFHSW DQG WKH DYDLODELOLW\ RI LQGLFDWRUV DQG
GDWD WKDW FDQ EH XVHG LQ 86 DVVHVVPHQWV� 'XH WR WKH GLIIHUHQW LQWHUSUHWDWLRQV RI WKH 6& FRQFHSW
RI FLWLHV �GHSHQGLQJ RQ WKHLU ORFDO FRQWH[WV�� ZKDW DUHDV RU FULWHULD VKRXOG EH PHDVXUHG DQG
XVHG LQ 86 DVVHVVPHQWV YDU\� 7KLV LVVXH EHFRPHV YHU\ SURPLQHQW ZKHQ WU\LQJ WR GHYHORS
D VWDQGDUGL]HG 86 DVVHVVPHQW PHDVXUHPHQW LWHP WKDW FDQ EH DSSOLHG JOREDOO\� 7KH VHFRQG
LVVXH UHODWHV WR WKH IDFW WKDW WKH DYDLODELOLW\ RI LQGLFDWRUV DQG GDWD XVHG LQ DQ 86 DVVHVVPHQW
GLIIHUV EHWZHHQ FLWLHV DQG WKXV� ILQGLQJ D VWDQGDUGL]HG VHW RI LQGLFDWRUV WR EH DSSOLHG WR FLWLHV
DURXQG WKH ZRUOG LV D FRPSOH[ �DQG PD\EH LPSRVVLEOH� WDVN� 7KHVH WZR LVVXHV HPSKDVL]H WKH
FRPSOH[LW\ RI GHYHORSLQJ DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP WKDW DSSOLHV D VWDQGDUG VHW RI
LQGLFDWRUV WR FLWLHV DURXQG WKH JOREH�

564 ���� ,W UHJDUGV WKH ILQGLQJV RI &KDSWHU� ZKHUH IRXU 6&00V ZHUH LQWURGXFHG DQG DQD�
O\]HG DFFRUGLQJ WR WKH 00'3V IURP 7RUULQKD DQG 0DFKDGR >��@ LQ WKH WDEOHV LQ 6HFWLRQ ���� 7KH
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IRXU 6&00V DUH FKHFNHG WR VHH ZKLFK '3V WKH\ VDWLVI\� WKH UHVXOWV RI WKH FKHFN DUH SUHVHQWHG
LQ WDEOHV LQ 6HFWLRQ ������ 7KHVH UHVXOWV LQGLFDWH WKDW WKH LGHQWLILHG 6&00V GR QRW FXUUHQWO\ VDW�
LVI\ DOO WKH 00 '3V �DQG UHTXLUH IXUWKHU GHYHORSPHQW� DQG SURYLGH VHYHUDO LPSOLFDWLRQV� 7KHVH
LPSOLFDWLRQV FRQFHUQ WKH SRWHQWLDO RI H[LVWLQJ 6&00V� WKHLU SXUSRVH RI XVH� WKHLU DSSOLFDELOLW\ WR
FLWLHV DURXQG WKH ZRUOG� WKH WUDQVSDUHQF\ LVVXH WKH\ DOO H[SHULHQFH� WKHLU ODFN RI RSHUDWLRQDOL]D�
WLRQ DQG D VWDQGDUG OLVW RI FRQVWUXFWV ZKRVH 86 PDWXULW\ PXVW EH PHDVXUHG� DQG WKDW WKH DUWLIDFW
RI WKLV UHVHDUFK VKRXOG EH PRUH OLNH DQ 86 DVVHVVPHQW 6&00 �D 6&00 W\SH GHILQHG LQ 6HFWLRQ
����� 7KH DUWLIDFW� *860� XVHV DVSHFWV RI 6&00V LQ LWV GHYHORSPHQW� HVSHFLDOO\ FRQFHUQLQJ
WKH 00 '3V WR HQVXUH WKDW LW FRQGXFWV KLJK�TXDOLW\ 86 DVVHVVPHQWV� 7KH '3V DUH VSOLW LQWR
WKUHH JURXSV� WKH %DVLF� 'HVFULSWLYH DQG 3UHVFULSWLYH '3V� $OWKRXJK *860 XVHV DVSHFWV RI
6&00V LW LV QRW D IXOO\ GHYHORSHG 00 DV WKLV LV RXWVLGH WKH UHVHDUFK VFRSH DQG WKLV FRQYHUVLRQ
ZRXOG UHTXLUH PRUH ZRUN�

$IWHU DGGUHVVLQJ WKHVH WKUHH 564V� WKH 7UHDWPHQW 'HVLJQ SKDVH RI WKLV ZRUN LV LQLWLDWHG DQG
GLVFXVVHG LQ WKH IROORZLQJ VHFWLRQ�

���� 'HYHORSLQJ DQ 8UEDQ 6PDUWQHVV $VVHVVPHQW 0HDVXUHPHQW ,WHP

7KLV VHFWLRQ FRQFHUQV 564V ���� ��� DQG ���� ZKLFK UHODWH WR WKH GHVLJQ DQG GHYHORSPHQW RI
*860� 7KHVH TXHVWLRQV DUH SUHVHQWHG LQ 7DEOH ���� DQG FRUUHODWH ZLWK WKH 7UHDWPHQW 'HVLJQ
SKDVH RI WKLV UHVHDUFK�

1R� 4XHVWLRQ
��� +RZ VKRXOG WKH GHYHORSPHQW RI WKH PRGHO EH GRQH"
��� +RZ FDQ WKH 86 DVVHVVPHQW FRQVWUXFWV EH LQFRUSRUDWHG LQWR WKH XUEDQ VPDUWQHVV PRGHO"
��� +RZ VKRXOG WKH JOREDO XUEDQ VPDUWQHVV PRGHO EH RSHUDWLRQDOL]HG"

7DEOH ����� 5HVHDUFK 6XE�4XHVWLRQV ���� ��� DQG ���

564 ���� 7KLV TXHVWLRQ FRQFHUQV KRZ *860 VKRXOG EH GHYHORSHG� ZKLFK LV GLVFXVVHG LQ
&KDSWHU �� 7R DQVZHU WKLV TXHVWLRQ D GHYHORSPHQW PHWKRGRORJ\ IRU *860 ZDV FUHDWHG� 7KLV
GHYHORSPHQW PHWKRGRORJ\ LV PRGLILHG IURP WKH 00 GHYHORSPHQW PHWKRGRORJ\ IURP %HFNHU HW
DO� >��@ WR DFFRXQW IRU WKH NH\ GLIIHUHQFH EHWZHHQ 6&00V DQG *860� 7KH PRGLILFDWLRQV WR
WKH GHYHORSPHQW PHWKRGRORJ\ DUH GHWDLOHG LQ 6HFWLRQ ���� $V LGHQWLILHG LQ 6HFWLRQ ���� *860
H[SOLFLWO\ ZLOO QRW GHILQH PDWXULW\ OHYHOV WKDW FDQ EH DSSOLHG WR WKH 86 RI FLWLHV DURXQG WKH ZRUOG�
7KLV LV GRQH WR DYRLG WKH LVVXHV RI 6&00V LGHQWLILHG E\ 564 ���� ZKLOH VWLOO LQFRUSRUDWLQJ WKH
SURFHVV RI 6&00V WKDW DOORZV IRU TXDQWLILDEOH PHDVXUHPHQW RI LQWDQJLEOH FRQFHSWV OLNH 86�
7KH *860 'HYHORSPHQW 0HWKRGRORJ\ SURYLGHV D JXLGH ZLWK VWHSV LQ RUGHU WR GHYHORS 86 DV�
VHVVPHQW PHDVXUHPHQW LWHPV OLNH *860� 7KH 6&00 '3V IURP 7RUULQKD DQG 0DFKDGR >��@
FRUUHODWH ZLWK WKH UHTXLUHPHQWV WKDW PXVW EH VDWLVILHG LQ HDFK VWHS RI WKH PHWKRGRORJ\ DQG DUH
PRGLILHG WR DSSO\ WR *860 �UHIHUUHG DV *860 '3V�� 7KH *860 '3V RQO\ FRYHU %DVLF DQG
'HVFULSWLYH 00 '36�
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)LJXUH ����� 7KH 'HYHORSPHQW 0HWKRGRORJ\ RI *860

564 ���� 7KH DQVZHU WR WKLV TXHVWLRQ GHWDLOV KRZ WKH FRQVWUXFWV LGHQWLILHG E\ *86) FDQ EH
PHDVXUHG DQG XVHG E\ *860 WR FRQGXFW 86 DVVHVVPHQWV� *860¶V EDVLF GHVLJQ UHJDUGV WKH
*860 %DVLF '3V DQG WKLV GHVLJQ LV GHVFULEHG LQ &KDSWHU �� 7KLV LQFOXGHV GHILQLQJ *860¶V
SXUSRVH RI XVH� LWV DSSOLFDWLRQ GRPDLQ DQG GHVFULELQJ WKH WDUJHW JURXS LW LV GHVLJQHG IRU� 7KH
FKDSWHU DOVR GHVFULEHV KRZ WKH IRFXV DUHDV RI *86) �DOO WKH FRQVWUXFWV H[FHSW WKH 86 FRQVWUXFW�
DUH PHDVXUHG E\ *860 XVLQJ WKH 'HWDLOHG *86)� 7KH 'HWDLOHG *86) LV ILUVW LQWURGXFHG LQ
6HFWLRQ ����� DQG XSGDWHG LQ 6HFWLRQ ���� ,W LV SUHVHQWHG LQ )LJ� ���� DQG VKRZV KRZ HDFK
RI WKH IRFXV DUHDV FDQ EH PHDVXUHG E\ DVVRFLDWLQJ LW ZLWK DW OHDVW RQH VXEFRPSRQHQW WKDW LV
PHDVXUHG E\ RQH RU PRUH LQGLFDWRUV�
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)LJXUH ����� 7KH 'HWDLOHG *86)

7KLV PHDVXUHPHQW PHWKRG IRU WKH IRFXV DUHDV LV LQFRUSRUDWHG LQ WKH RYHUDOO *860 $VVHVV�
PHQW $SSURDFK� VKRZQ LQ )LJ� ����� 7KH *860 $VVHVVPHQW $SSURDFK LV LQWURGXFHG LQ 6HFWLRQ
����� RI &KDSWHU � DQG XSGDWHG LQ 6HFWLRQ ������ )RU HYHU\ 86 DVVHVVPHQW� WKH IRXU VHTXHQWLDO
DFWLRQV RI WKH DSSURDFK DUH FRQGXFWHG WR SURGXFH 86 DVVHVVPHQW UHVXOWV IRU D FLW\� 7KH ILUVW
DFWLRQ FRQFHUQV VHOHFWLQJ WKH VXEFRPSRQHQWV DQG LQGLFDWRUV ZKRVH SODFHKROGHUV DUH VKRZQ
LQ )LJ� ����� 7KH VHFRQG UHJDUGV FROOHFWLQJ WKH GDWD IRU HDFK LQGLFDWRU DQG QRUPDOL]LQJ WKHLU
YDOXHV VR WKDW WKH\ DOO FDQ EH FRPELQHG WRJHWKHU� 7KH WKLUG LV FUHDWLQJ UHOHYDQW FKDUWV DQG
SORWWLQJ WKRVH YDOXHV VR WKDW WKH 86 RI WKH FLW\ FDQ EH YLVXDOO\ FRPPXQLFDWHG� 7KH ILQDO DFWLRQ
FDOFXODWHV WKH 86 5DWLR� ZKLFK SURYLGHV D TXDQWLWDWLYH� XQLW�OHVV YDOXH WKDW FDQ EH XVHG IRU IXU�
WKHU DQDO\VLV� 7KHVH IRXU DFWLRQV RI WKH *860 $VVHVVPHQW $SSURDFK DUH GRQH WR SURYLGH D
UHSHDWDEOH� WUDQVSDUHQW DQG UREXVW SURFHVV WR DVVHVV WKH 86 RI FLWLHV� 7KLV SURFHVV VXSSRUWV
GHFLVLRQ�PDNLQJ RQ WKH GHYHORSPHQW RI FLWLHV DQG WKHLU 86�

)LJXUH ����� 7KH *860 $VVHVVPHQW $SSURDFK

7KLV 7KHRUHWLFDO 9HUVLRQ RI *860 ZDV TXDOLWDWLYHO\ HYDOXDWHG E\ FRQGXFWLQJ WKH 7KHRUHWLFDO
5RXQG RI H[SHUW RSLQLRQ LQWHUYLHZV� GLVFXVVHG LQ &KDSWHU �� OHDGLQJ WR WKH 'HWDLOHG *86) DQG
WKH *860 $VVHVVPHQW $SSURDFK EHLQJ XSGDWHG DV PHQWLRQHG DERYH� )LJ� ���� DQG )LJ� ����
GLVSOD\ WKHVH XSGDWHV�

564���� 7KLV TXHVWLRQ FRQFHUQV KRZ*860FDQ EH RSHUDWLRQDOL]HG� ,W LV FRQFHUQHG SULPDU�
LO\ ZLWK WKH *860 'HVFULSWLYH '3V� GHVFULEHG LQ 6HFWLRQ ����7KLV WRSLF LV FRYHUHG E\ &KDSWHUV
� DQG �� ,Q &KDSWHU �� WKH GHPRQVWUDWLRQ RI *860 LV GLVFXVVHG� QDPHO\ ZKDW FLWLHV DUH DV�
VHVVHG E\ WKH GHPRQVWUDWLRQ DQG SURYLGHV D GHVFULSWLRQ RI WKH VWUXFWXUH RI WKH GHPRQVWUDWLRQ�
,Q &KDSWHU �� WKH GHPRQVWUDWLRQ LV RSHUDWLRQDOL]HG E\ FRQGXFWLQJ WKH IRXU DFWLRQV IURP )LJ� �����
564 ��� GHVFULEHV KRZ WKH PHDVXUHPHQW LWHP WKH IRFXV DUHDV IURP )LJ� ���� DUH PHDVXUHG
DQG FRPELQHG WKHRUHWLFDOO\� DFFRUGLQJ WR )LJ� ����� ZKLOH 564 ��� LV FRQFHUQHG ZLWK KRZ WKH
GHPRQVWUDWLRQ DVVHVVHV WKH 86 IRU WKRVH FLWLHV� ,Q RUGHU WR JHQHUDWH WKHVH DVVHVVPHQWV� WKH
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GHPRQVWUDWLRQ PXVW EH DFWXDOO\ RSHUDWLRQDOL]HG XVLQJ LQGLFDWRUV DQG FDOFXODWLRQ PHWKRGV� 564
��� XVHV WKH IRXU DFWLRQV LQ WKH *860 $VVHVVPHQW $SSURDFK DFFRUGLQJO\�

6HFWLRQ ��� GHVFULEHV KRZ LQGLFDWRUV WR XVH IRU WKH GHPRQVWUDWLRQ DUH VHOHFWHG� DV SHU WKH
ILUVW DFWLRQ RI )LJ� ����� 7KH VHOHFWHG LQGLFDWRUV DQG WKHLU DVVRFLDWHG VXEFRPSRQHQWV DUH FRQ�
QHFWHG WR FHUWDLQ IRFXV DUHDV� DV VKRZQ LQ )LJ� ����� 7R VHH PRUH GHWDLOV RQ WKH LQGLFDWRUV�
UHIHU WR 6HFWLRQ ������

)LJXUH ����� 7KH 2SHUDWLRQDOL]HG 'HWDLOHG *86)

,Q 6HFWLRQ ���� WKH GDWD IRU WKHVH LQGLFDWRUV DUH WKHQ FROOHFWHG DQG QRUPDOL]HG �DV UHTXLUHG
IRU WKH VHFRQG DFWLRQ RI )LJ� ����� E\ DSSO\LQJ RQH RI WZR QRUPDOL]DWLRQ PHWKRGV GLVFXVVHG LQ
WKDW VHFWLRQ� 7KH QRUPDOL]HG GDWD DUH WKHQ GLVSOD\HG IRU WKH FLWLHV SHU WKH WKLUG DFWLRQ RI WKH
*860 $VVHVVPHQW $SSURDFK� DV GLVFXVVHG LQ 6HFWLRQ ���� )LQDOO\� LQ 6HFWLRQ ���� WKH IRXUWK
DFWLRQ RI )LJ� ����� D TXDQWLWDWLYH PHDVXUH RI 86� WKH 86 5DWLR� DQG WKH PDQQHU LQ ZKLFK LW LV
FDOFXODWHG� LV GHVFULEHG� 7KH RSHUDWLRQDOL]DWLRQ RI WKH GHPRQVWUDWLRQ RI *860 DOORZV IRU WKH
GHPRQVWUDWLRQ WR SURGXFH 86 DVVHVVPHQW UHVXOWV IRU HDFK RI WKH WZR FLWLHV�

7KHVH UHVXOWV DUH VKRZQ LQ 6HFWLRQ ���� EXW DUH QRW DQVZHUV WR 564 ���� 5DWKHU KRZ *860
DQG LWV GHPRQVWUDWLRQ DUH RSHUDWLRQDOL]HG FDQ EH XQGHUVWRRG E\ UHIHUULQJ WR WKH FKDSWHUV PHQ�
WLRQHG DQG VSHFLILFDOO\ &KDSWHU � SURYLGHV D JXLGH DV WR KRZ WR RSHUDWLRQDOL]H *860�

2SHUDWLRQDOL]LQJ *860 LV WKH ILQDO DFWLYLW\ RI WKH 7UHDWPHQW 'HVLJQ SKDVH� 7KH QH[W VXE�
VHFWLRQ ZLOO GLVFXVV KRZ WKH GHPRQVWUDWLRQ RI *860 LV YDOLGDWHG LQ WKLV VWXG\�

���� (YDOXDWLQJ DQ 8UEDQ 6PDUWQHVV $VVHVVPHQW 0HDVXUHPHQW ,WHP

7KLV VHFWLRQ GHWDLOV WKH DQVZHU WR 564 ���� ZKLFK GHDOV ZLWK WKH TXDOLWDWLYH HYDOXDWLRQ RI WKH
GHPRQVWUDWLRQ RI *860� 7KLV TXHVWLRQ LV VKRZQ LQ 7DEOH ���� DQG LV LQ WKH 7UHDWPHQW 9DOLGDWLRQ
SKDVH RI WKLV VWXG\�

1R� 4XHVWLRQ
��� :KDW LV WKH XVHIXOQHVV RI *860 IURP SUDFWLWLRQHUV¶ SHUVSHFWLYHV"

7DEOH ����� 5HVHDUFK 6XE�4XHVWLRQ ���

564 ���� 7R DGGUHVV WKLV TXHVWLRQ WKH H[SHUW RSLQLRQ LQWHUYLHZV LQ &KDSWHU �� ZHUH FRQ�
GXFWHG WR JDWKHU IHHGEDFN RQ WKH GHPRQVWUDWLRQ RI *860� WR JDJH KRZ FLWLHV �RU UHOHYDQW FLW\
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JRYHUQPHQW RIILFLDOV� SHUFHLYH WKH XVHIXOQHVV RI WKLV 86 DVVHVVPHQW PHDVXUHPHQW LWHP� 7KHVH
LQWHUYLHZV IRUP D TXDOLWDWLYH HYDOXDWLRQ RI WKH GHPRQVWUDWLRQ� +RZHYHU� WKLV HYDOXDWLRQ ZDV
OLPLWHG WR WZR H[SHUWV IURP WZR GLIIHUHQW FLWLHV DQG WKXV� WKLV FDQ RQO\ EH FRQVLGHUHG D SDUWLDO
YDOLGDWLRQ RI *860� 7KH ILQGLQJV IURP WKLV HYDOXDWLRQ LQGLFDWH KRZ XVHIXO WKH\ SHUFHLYH *860
WR EH�

7KHVH ILQGLQJV WKDW LPSDFW WKH SHUFHLYHG XVHIXOQHVV RI WKH GHPRQVWUDWLRQ FRQFHUQ WKH XVHUV
RI *860� WKH VXEFRPSRQHQWV DQG LQGLFDWRUV LW VKRXOG XVH DQG WKH IRFXV *860 VKRXOG KDYH�
,Q WHUPV RI XVHUV �GLVFXVVHG LQ 6HFWLRQ �������� WKH H[SHUWV LQGLFDWH WKDW WKH\ SHUFHLYH WKH
XVHIXOQHVV RI *860 EHLQJ LPSURYHG LI UHOHYDQW FLW\ JRYHUQPHQW RIILFLDOV SURYLGH LQSXW RQ ZKDW
FULWHULD WR XVH LQ 86 DVVHVVPHQWV� FRQGXFWHG RQ WKHLU FLW\� 7KH\ DOVR QRWH WKDW *860 FDQ RQO\
EH XVHIXO IURP WKHLU SHUVSHFWLYH LI KLJK�OHYHO JRYHUQPHQW RIILFLDOV WKDW RYHUVHH WKH 6& VWUDWHJ\ RU
SURJUDP FDQ XVH *860 WR JDLQ DQ RYHUYLHZ RI WKH FXUUHQW 86 VLWXDWLRQ� ,Q WHUPV RI WKH VHWV RI
VXEFRPSRQHQWV DQG LQGLFDWRUV� *860 VKRXOG XVH� %RWK H[SHUWV QRWHG WKDW VHWV YDU\ EHWZHHQ
GLIIHUHQW FLWLHV� GLVFXVVHG LQ 6HFWLRQ ������� *860¶V SHUFHLYHG XVHIXOQHVV GHSHQGV RQ ZKHWKHU
WKH FULWHULD XVHG LQ WKH 86 DVVHVVPHQW DUH DSSURSULDWH DQG ILW WKH FLWLHV¶ ORFDO FRQWH[WV�

,Q WHUPV RI ZKDW WKH IRFXV RI *860 VKRXOG EH� HDFK H[SHUW SURSRVHG D GLIIHUHQW FKDQJH RI
IRFXV �ERWK DUH GHWDLOHG LQ 6HFWLRQ �������� 7KLV FKDQJH LQ IRFXV ZRXOG PDNH WKHP SHUFHLYH
*860 DV EHLQJ PRUH XVHIXO� 2QH H[SHUW IRXQG WKDW WKH PDLQ IRFXV RI *860 VKRXOG EH WR
HQDEOH WKH FRPSDULVRQ EHWZHHQ FLWLHV WR FUHDWH PRUH RSSRUWXQLWLHV ZKHUH FLWLHV FDQ FRPSHWH
DJDLQVW DQG OHDUQ IURP HDFK RWKHU� 7KXV� WKH SHUFHLYHG XVHIXOQHVV RI *860 LQFUHDVHV E\
LPSURYLQJ WKH FRPSDUDELOLW\ FDSDELOLWLHV RI *860 DQG LWV GHPRQVWUDWLRQ �XVLQJ VOLJKWO\ PRUH
JHQHULF DVVHVVPHQW FULWHULD�� ,Q RWKHU ZRUGV� PRYLQJ LW LQ EHWZHHQ WKH 6WDQGDUGL]HG DQG 0L[HG
FODVVLILFDWLRQV �DV GHILQHG LQ 6HFWLRQ ������� LQ WKH UHODWLRQVKLS EHWZHHQ IOH[LELOLW\ DQG FRPSD�
UDELOLW\ FDSDELOLWLHV RI 86 DVVHVVPHQW PHDVXUHPHQW LWHPV� DV VKRZQ LQ )LJ� ����� 7KH RWKHU
H[SHUW H[SUHVVHG WKDW WKH IRFXV RI *860 PXVW FKDQJH WR DOLJQ ZLWK WKH JRDOV GHVLUHG E\ WKH
FLW\ DQG ORRN WR DVVHVV FLW\ SHUIRUPDQFH� UDWKHU WKDQ RQO\ DVVHVVLQJ 86� 7KHVH JRDOV FRQFHUQ
QRW RQO\ WKH FLW\¶V ORFDO FRQWH[W �HVSHFLDOO\ WKH FKDOOHQJHV D FLW\ IDFHV�� EXW DOVR WDUJHWV QRW FRQ�
QHFWHG WR 86 DQG WKH 6& FRQFHSW WKDW WKH JRYHUQPHQW ZDQWV WKHLU FLW\ WR UHDFK� $Q H[DPSOH RI
VXFK WDUJHWV DUH WKH 6'*V� ZKLFK PD\ FDOO IRU EURDGHU GHYHORSPHQW WKDQ ZKDW LV FRQVLGHUHG WR
EH FRYHUHG E\ WKH 6& FRQFHSW� $FFRUGLQJ WR WKH H[SHUW� DVVHVVLQJ FLW\ SHUIRUPDQFH RQ WKHVH
WDUJHWV �DORQJ ZLWK DVVHVVLQJ 86� ZRXOG LQFUHDVH WKHLU SHUFHSWLRQ RI WKH XVHIXOQHVV RI *860�

)LJXUH ����� 7KH 5HODWLRQVKLS %HWZHHQ )OH[L�
ELOLW\ DQG &RPSDUDELOLW\

)RU WKH ODVW ILQGLQJ UHOHYDQW WR WKH SHU�
FHLYHG XVHIXOQHVV RI *860 DQG LWV GHPRQ�
VWUDWLRQ� H[SHUWV H[SOLFLWO\ JDYH WKHLU IHHGEDFN
RQ KRZ XVHIXO WKH\ EHOLHYH *860 WR EH� 7KH\
ERWK IRXQG WKDW *860 LV D UHSHDWDEOH� WUDQV�
SDUHQW DQG UREXVW SURFHVV WR PHDVXUH 86�
DVVXPLQJ WKDW DVVHVVPHQW FULWHULD KDYH EHHQ
DGDSWHG DSSURSULDWHO\ WR WKH ORFDO FRQWH[W DQG
WKH GHVLUHG JRDOV RI WKH FLW\� %RWK H[SHUWV
DJUHHG WKDW *860 FRXOG EH EHQHILFLDO WR XVH
DV LW DOORZV IRU HQKDQFHG GLVFXVVLRQ DURXQG
DUHDV UHODWLQJ WR WKH 6& FRQFHSW DQG FDQ EH
XVHG WR VXSSRUW 86 GHYHORSPHQW� (VSHFLDOO\�
DV *860HQDEOHV FLWLHV WR TXDQWLWDWLYHO\ PHD�
VXUH DQG YLVXDOO\ GLVSOD\ WKH PHDVXUHPHQWV
RQ WKH DEVWUDFW 6& FRQFHSW� 7KHVH PHDVXUH�
PHQWV FDQ EH XVHG WR RYHUVHH WKH FLW\¶V FXU�
UHQW VLWXDWLRQ UHJDUGLQJ 86 DQG JXLGH LWV GH�
YHORSPHQW� +RZHYHU� RQH H[SHUW GRHV QRW
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WKLQN WKDW *860 LV FXUUHQWO\ XVHIXO� DQG RQO\ EHFRPHV XVHIXO LI WKH IRFXV RI *860 FKDQJHV
WR DVVHVVLQJ FLW\ SHUIRUPDQFH �LQFOXGLQJ WKHLU SHUIRUPDQFH UHOHYDQW WR FHUWDLQ JRDOV RU WDUJHWV�
DQG QRW MXVW 86�

7KH H[SHUWV¶ IHHGEDFN RQ WKH SHUFHLYHG XVHIXOQHVV RI *860 DQG LWV GHPRQVWUDWLRQ FDQ
RQO\ EH FRQVLGHUHG D SDUWLDO YDOLGDWLRQ DV PRUH FLWLHV QHHG WR EH LQYROYHG LQ VXFK D YDOLGDWLRQ
EHIRUH LWV UHVXOWV FDQ EH FRQVLGHUHG JHQHUDOL]DEOH� +RZHYHU� WKLV SDUWLDO YDOLGDWLRQ LV D VWURQJ
LQGLFDWLRQ WKDW *860 FDQ EH SHUFHLYHG DV XVHIXO� :LWK 564 ��� DQVZHUHG� WKH QH[W VHFWLRQ
ZLOO ORRN WR DQVZHU WKH 054 RI WKLV UHVHDUFK�

���� $QVZHULQJ WKH 0DLQ 5HVHDUFK 4XHVWLRQ

7KLV VHFWLRQ DGGUHVVHV WKH PDLQ UHVHDUFK TXHVWLRQ� 7KH 054 LV�
+RZ FDQ D FLW\¶V XUEDQ VPDUWQHVV EH PHDVXUHG IRU FLWLHV
DURXQG WKH JOREH LQ D VWDQGDUGL]HG XQLYHUVDO DSSURDFK"

7KLV TXHVWLRQ FRQFHUQV WKH GHVLJQ SUREOHP� LQWURGXFHG LQ 6HFWLRQ ���� DERXW WKH GHYHO�
RSPHQW RI DQ 86 DVVHVVPHQW PHDVXUHPHQW LWHP WKDW ZRXOG VXSSRUW GHFLVLRQ PDNLQJ RQ 86
UHOHYDQW FLW\ GHYHORSPHQW WKURXJK D JOREDOO\ VWDQGDUGL]HG DSSURDFK� )RU WKLV UHVHDUFK� *860
LV WKDW PHDVXUHPHQW LWHP� 7KLV GHVLJQ SUREOHP ZDV EURNHQ GRZQ LQWR WKUHH UHVHDUFK JRDOV WKDW
*860 PXVW DFKLHYH�

�� %XLOG DQ XQGHUVWDQGLQJ RI WKH 6& FRQFHSW DQG ZKDW LW VHHNV WR DFKLHYH�

�� 0HDVXUH WKH 86 RI FLWLHV QR PDWWHU WKH ORFDWLRQV RI WKRVH FLWLHV LQ WKH ZRUOG�

�� (QDEOH FLWLHV DQG RWKHU VWDNHKROGHUV WR TXLFNO\ DVVHVV DQG FRPSDUH 86�

7KH 054 LV DQVZHUHG EDVHG RQ KRZ *860 VDWLVILHV WKHVH WKUHH UHVHDUFK JRDOV�
7KH ILUVW UHVHDUFK JRDO UHTXLUHV *860 WR VXSSRUW LWV XVHUV¶ XQGHUVWDQGLQJ RI WKH WKHRULHV

WKDW VXFK 86 DVVHVVPHQWV DUH EDVHG RQ� 7KLV LV HVSHFLDOO\ LPSRUWDQW LI *860 LV WR EH XVHG
ZLWK D 6HOI LQWHUDFWLRQ W\SH SURFHVV� DV GHVFULEHG LQ 6HFWLRQ ������� ZKHUH WKH LQWHUQDO SDUW\ �RU
WKH FLW\ JRYHUQPHQWV� DUH WKH PDLQ XVHUV RI *860�

)ROORZLQJ :LHULQJD¶V XQGHUVWDQGLQJ RI WKHRULHV DQG WKHRU\�EXLOGLQJ SURFHVVHV >��@� *860
LV D GHVFULSWLYH FRQFHSWXDO PRGHO ZKHUHE\ WKH *860 DVVHVVPHQW FRQVWUXFWV DUH JURXQGHG
RQ WKLV VWXG\¶V DQDO\VLV RI WKHRULHV RI RWKHU DXWKRUV� 7KH HPSLULFDO DQDO\VLV RI WKH SDUWLFLSDQWV¶
IHHGEDFN LQ WKH 9DOLGDWLRQ 5RXQG¶V LQWHUYLHZV LQGLFDWHV WKDW ZKHQ *860 DQG LWV GHPRQVWUDWLRQ
DUH DSSOLHG DQG YDOLGDWHG IRU PRUH FLWLHV� WKLV PD\ UHVXOW LQ D EHWWHU XQGHUVWDQGLQJ RI WKH 6&
FRQFHSW DQG ZKDW *860 VHHNV WR DFKLHYH� 7KLV VWXG\ QRWHV WKDW *860 LV QRW SUHVFULSWLYH DQG
VKRXOG QRW EH FRQVLGHUHG WR EH ´FDUYHG LQ VWRQH´� ,QVWHDG� LW VKRXOG EH WUHDWHG DV D OLYLQJ DUWLIDFW
LQ WKH VHQVH WKDW LI DQ RUJDQL]DWLRQ FRQVLVWHQWO\ XVHV LW RQ D UHJXODU EDVLV� WKLV RUJDQL]DWLRQ¶V
XQGHUVWDQGLQJ RI *860 FRQVWUXFWV ZRXOG JURZ RYHU WLPH DQG WKHLU FKRLFH RI DVVHVVPHQW FULWHULD
WR XVH ZLOO EH EDVHG RQ PRUH VROLG HYLGHQFH�

7KH VHFRQG UHVHDUFK JRDO FRQFHUQV WKH JHQHUDOL]DELOLW\ RI WKH 86 PHDVXUHPHQW PRGHO
DFURVV ORFDWLRQV LQ ZKLFK LW FRXOG EH SRVVLEO\ XVHG� 7KLV PHDQV WKDW ZKHQ *860 DVVHVVHV
WKH 86 RI FLWLHV� LW DFFRXQWV IRU WKH 9DJXH 6& &RQFHSW LVVXH DV GLVFXVVHG LQ 6HFWLRQ ������� $V
*860 LV GHVFULSWLYH� LWV OLVW RI DVVHVVPHQW FULWHULD UHSUHVHQW D VWDUWLQJ SRLQW LQ DQ 86 DVVHVV�
PHQW SURFHVV UHJDUGOHVV WKH ORFDWLRQ ZKHUH LW LV DSSOLHG� ,Q WKH FXUUHQW *860 YHUVLRQ� WKHVH
DVVHVVPHQW FULWHULD XVHG E\ *860PXVW EH IOH[LEO\ DGDSWHG WR ILW WKH 6& FRQFHSW LQWHUSUHWDWLRQ
RI WKH FLW\ XVLQJ *860� 7KDW LQWHUSUHWDWLRQ LV OLQNHG WR WKH ORFDO FRQWH[W RI WKH FLW\ LQFOXGLQJ WKH
FKDOOHQJHV LW IDFHV DQG WKH JRDOV LW ZLVKHV WR DWWDLQ �DV GHVFULEHG LQ 6HFWLRQ �������� 7KLV VWXG\
HQYLVLRQV WKDW WKH SURFHVV RI VWDUWLQJ IURP WKH LQLWLDO OLVW RI DVVHVVPHQW FULWHULD DQG WKHQ DGDSWLQJ
WKHP WR ORFDO FRQWH[WXDO VHWWLQJV� LV JHQHUDOL]DEOH DFURVV ORFDWLRQV� 7KLV WKLQNLQJ LV JURXQGHG RQ
WKH UHDVRQLQJ RI WKH UHVHDUFK PHWKRGRORJLVWV 6HGGRQ DQG 6FKHHSHUV >��@ DQG :LHULQJD >��@�
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ZKR FRQVLGHU WKDW RUJDQL]DWLRQV ZLWK VLPLODU JRDOV �DVVHVVLQJ 86� LQ WKLV FDVH� FRXOG SRVVLEO\
FUHDWH RUJDQL]DWLRQDO PHFKDQLVPV WKDW DUH DOVR VLPLODU� 7KHUHIRUH LI WKH DSSOLFDWLRQ VWHSV RI
*860 ZRUNHG IRU RQH RUJDQL]DWLRQ� RQH PLJKW SRVVLEO\ H[SHFW WR ZRUN DOVR IRU RWKHU RUJDQL]D�
WLRQV LQWHUHVWHG DQG SUHSDUHG WR DVVHVV DQG LPSURYH 86� 2I FRXUVH� PRUH UHVHDUFK LV QHHGHG
WR SURGXFH VWURQJHU HYLGHQFH WR DVFHUWDLQ WKH H[WHQW WR ZKLFK *860 LV VXLWDEOH WR FRXQWULHV
LQ RWKHU JHRJUDSKLF ]RQHV WKDW VR IDU KDYH EHHQ XQGHU�UHVHDUFKHG E\ WKH 6& FRPPXQLW\ RI
VFKRODUV� 0RUHRYHU� IXUWKHU UHVHDUFK LV QHHGHG DV IRU WKH GHPRQVWUDWLRQ D VHW RI LQGLFDWRUV DUH
XVHG DV DQ DSSUR[LPDWLRQ RI DVVHVVPHQW FULWHULD� 7KH\ DUH QRW VHOHFWHG E\ FRQVLGHULQJ LI WKH\
ILW WKH 6& FRQFHSW LQWHUSUHWDWLRQ RI WKH FLWLHV WR EH DVVHVVHG� 7KH IDFW WKDW *860 LV GHVLJQHG WR
DFFRXQW IRU WKLV LVVXH �VHH 6HFWLRQ �������� PHDQV WKLV UHVHDUFK JRDO FDQ EH DWWDLQHG LQ IXWXUH
XVH�

7KH WKLUG UHVHDUFK JRDO LV DERXW HQDEOLQJ TXLFN 86 DVVHVVPHQWV DQG FRPSDULVRQV EHWZHHQ
FLWLHV� *860 DFKLHYHV WKLV E\ XVLQJ D VWDQGDUGL]HG DVVHVVPHQW DSSURDFK WKDW SURYLGHV FLWLHV
ZLWK� �L� D UHSHDWDEOH� �LL� WUDQVSDUHQW DQG �LLL� UREXVW SURFHVV WR DVVHVV 86� ,I WKH VDPH RU
VLPLODU DVVHVVPHQW FULWHULD DUH XVHG E\ FLWLHV� WKLV VWDQGDUGL]HG SURFHVV ZLOO DOORZ WKRVH FLWLHV
WR FRPSDUH WKHLU 86 DVVHVVPHQW UHVXOWV�

,Q DGGLWLRQ� WKLV UHVHDUFK DOVR H[SORUHG DQRWKHU SDWK WR GHYHORS WKH FRPSDULQJ FDSDELOLWLHV RI
*860� QDPHO\ WKURXJK VWDQGDUGL]DWLRQ RI WKH VHWV RI VXEFRPSRQHQWV DQG LQGLFDWRUV� +RZHYHU�
LW WXUQHG RXW WKDW GXH WR WKH 9DJXH 6& &RQFHSW LVVXH� WKH OLVWV RI VXEFRPSRQHQWV DQG LQGLFDWRUV
DUH YHU\ FRPSOH[ WR VWDQGDUGL]H� 7R GDWH� WKHUH DUH QR LQWHUQDWLRQDOO\ DJUHHG XSRQ LQGLFDWRUV�
1R JOREDOO\ VWDQGDUGL]HG VHWV RI VXEFRPSRQHQWV DQG LQGLFDWRUV DUH LGHQWLILHG� +RZHYHU� DV WKH
LQWHUHVW LQ 86 JURZV� DQG WKH JOREDO FRPPXQLW\� UHVHDUFKHUV DQG SUDFWLWLRQHUV FRQWLQXH ZRUNLQJ
RQ 86 HYDOXDWLRQ� RQH PLJKW H[SHFW WKDW VRPH SURSRVDOV IRU VWDQGDUGL]DWLRQ PLJKW EH SRVVLEO\
PDGH LQ WKH UHODWLYHO\ QHDU IXWXUH� &RQVLGHULQJ VXFK VWDQGDUGL]DWLRQ SURSRVDOV LQ WKH IXUWKHU
UHILQHPHQW RI *860 VHHPV DQ LQWHUHVWLQJ DQG UHOHYDQW OLQH IRU UHVHDUFK LQ WKH IXWXUH�

���� 6XPPDU\

7KLV WKHVLV UHVHDUFK SUHVHQWV D SRWHQWLDOO\ VWDQGDUGL]HG 86 DVVHVVPHQW PHDVXUHPHQW LWHP
WKDW SDLUV DQ 86 DVVHVVPHQW DSSURDFK ZLWK DQ 86 DVVHVVPHQW IUDPHZRUN �V\QWKHVL]HG IURP
D QXPEHU RI SXEOLVKHG IUDPHZRUNV� WKDW FDQ EH DSSOLHG WR FLWLHV JOREDOO\� 7KLV DSSURDFK DQG
IUDPHZRUN DUH GHVLJQHG WR EH VWDQGDUGL]HG� ZKLOH WKH FULWHULD WR EH XVHG DUH QRW� 6WDQGDUG DV�
VHVVPHQW FULWHULD FDQQRW EH LGHQWLILHG FXUUHQWO\ DV WKH\ ZRXOG UHTXLUH LQWHUQDWLRQDO DJUHHPHQWV
DV WR KRZ WKH 6& FRQFHSW VKRXOG EH LQWHUSUHWHG� 5DWKHU WKLV UHVHDUFK DUJXHV WKDW DOORZLQJ WKH
FULWHULD WR EH IOH[LEO\ DGDSWHG VR WKH\ DUH DSSURSULDWH IRU WKH FLWLHV FRQGXFWLQJ WKH DVVHVVPHQWV�
PDNHV 86 DVVHVVPHQW PHDVXUHPHQW LWHPV PRUH UHOHYDQW� YDOLG DQG XVHIXO WR FLWLHV� $V *860
LV GHYHORSHG IXUWKHU DQG PRUH 86 DVVHVVPHQW UHODWHG UHVHDUFK LV SXEOLVKHG� PRUH HYLGHQFH
ZLOO EHFRPH DYDLODEOH DQG� LQ WXUQ� WKH DQVZHU WR WKH 054 ZLOO EHFRPH PRUH FRPSOHWH�

)XWXUH UHVHDUFK DYHQXHV FRQFHUQLQJ WKH GHYHORSPHQW RI *860 DQG 86 DVVHVVPHQW UHODWHG
GRPDLQV KDYH DOVR EHHQ LGHQWLILHG E\ WKLV VWXG\� 7KLV UHVHDUFK FRQWHQGV WKDW *860 FDQ EH
GHYHORSHG WR EHFRPH D JOREDOO\ YDOLG 86 DVVHVVPHQW PHDVXUHPHQW LWHP� DQG SURSRVHV WKDW
*860 LV WKH LQLWLDO VWHS WR UHDFK WKDW JRDO�
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>��@ 7DHZRR 1DP DQG 7KHUHVD $� 3DUGR� ³&RQFHSWXDOL]LQJ VPDUW FLW\ ZLWK GLPHQVLRQV RI
WHFKQRORJ\� SHRSOH� DQG LQVWLWXWLRQV´� ,Q� 3URFHHGLQJV RI WKH ��WK $QQXDO ,QWHUQDWLRQDO
'LJLWDO *RYHUQPHQW 5HVHDUFK &RQIHUHQFH RQ 'LJLWDO *RYHUQPHQW ,QQRYDWLRQ LQ
&KDOOHQJLQJ 7LPHV � GJ�R ¶��� 1HZ <RUN� 1HZ <RUN� 86$� $&0 3UHVV� ����� S� ����
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DQG QRQ�SUREDELOLW\ VDPSOLQJ EH XVHG"´ ,Q� (QYLURQPHQWDO 0RQLWRULQJ DQG $VVHVVPHQW
���� ������� SS� ���±���� ,661� ��������� '2,� RyXRykjf�,RyyejRe9R33e8�

>��@ 3HWHU %� 6HGGRQ DQG 5HQV 6FKHHSHUV� ³7RZDUGV WKH LPSURYHG WUHDWPHQW RI
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6WDWLVWLFV ���0D\ ������� SS� ���±���� ,661� ��������� '2,� RyXkjydf9yy9kNN3�
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$33(1',;$
7KHRUHWLFDO 5RXQG� ,QWHUYLHZ'LVFXVVLRQ*XLGH

,QWHUYLHZ 'HWDLOV

7LPH 1HHGHG � KRXU
,QWHUYLHZ
7RSLFV

6PDUW &LW\� &LW\ 6PDUWQHVV $VVHVV�
PHQW� *860¶V $VVHVVPHQW $SSURDFK

,QWHUYLHZ
*HQHUDO
)RUPDW

6HPL�6WUXFWXUHG RQH�RQ�RQH FRQILUPDWRU\ LQWHUYLHZ

3URMHFW
'HVFULSWLRQ

'HYHORS D WRRO WKDW DVVHVVHV WKH VPDUWQHVV RI FLWLHV RQ D
KLJK�OHYHO JOREDOO\ DQG FDQ EH XVHG E\ FLWLHV WR PHDVXUH
WKHLU FXUUHQW VPDUWQHVV DQG WKH SRWHQWLDO LPSDFW D SURMHFW
ZLOO KDYH RQ WKHLU IXWXUH VPDUWQHVV ZKHQ LPSOHPHQWHG�

7RRO /LP�
LWDWLRQV

*860 LV GHVLJQHG WR EH SUDFWLFDOO\ DSSOLFDEOH LQ FLWLHV
DFURVV WKH ZRUOG� 7KXV� WKH DPRXQW DQG VSHFLILFLW\
RI FLW\ DVSHFWV WR EH PHDVXUHG PXVW EH OLPLWHG�

,QWHUYLHZ
3XUSRVH

&RQILUPDWRU\ VWXG\� 7KH SXUSRVH LV WR JDWKHU IHHGEDFN RQ WKH FLW\
VPDUWQHVV DVVHVVPHQW IUDPHZRUN DQG DSSURDFK� H�J� ZKHWKHU , DP
PLVVLQJ DQ\ YLWDO UHVHDUFK RU GLPHQVLRQV IRU DVVHVVLQJ FLW\ VPDUWQHVV

,QWHUYLHZ
'DWD 8VH

,QWHUYLHZ UHVSRQVHV ZLOO EH XVHG WR PRGLI\ WKH
PRGHO RU DVVHVVPHQW DSSURDFK LI QHFHVVDU\

7DEOH $��� ,QWHUYLHZ 'HWDLOV

,QWHUYLHZ 4XHVWLRQV

7KUHH WHUPV XVHG WKURXJKRXW WKLV LQWHUYLHZ DUH GHILQHG LQ WKH WDEOH EHORZ�

7HUP 'HILQLWLRQ
6PDUW &LW\ :H EHOLHYH D FLW\ WR EH VPDUW ZKHQ LQYHVWPHQWV LQ KXPDQ DQG VRFLDO

FDSLWDO DQG WUDGLWLRQDO WUDQVSRUW DQG PRGHUQ ,&7 LQIUDVWUXFWXUH IXHO
VXVWDLQDEOH FRPSHWLWLYHQHVV DQG D KLJK TXDOLW\ RI OLIH� ZLWK D ZLVH

PDQDJHPHQW RI QDWXUDO UHVRXUFHV� WKURXJK SDUWLFLSDWRU\ JRYHUQDQFH
8UEDQ

6PDUWQHVV
7KH VPDUWQHVV RI D FLW\�

&LW\ $Q\ XUEDQ DUHD DURXQG WKH ZRUOG ZLWK D SRSXODWLRQ RI DW OHDVW ������

7DEOH $��� *HQHUDO 7HUP 'HILQLWLRQV

���
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,QWURGXFLQJ WKH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN

, UHYLHZHG OLWHUDWXUH LQ WKH DUHD RI XUEDQ VPDUWQHVV DVVHVVPHQW UHVHDUFK� %DVHG RQ WKLV� ,
SURSRVH WKH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN �GLVSOD\HG LQ )LJXUH ��� ZKLFK LGHQWLILHV �
FRQVWUXFWV WKDW QHHG WR EH PHDVXUHG WR DVVHVV WKH XUEDQ VPDUWQHVV RI D FLW\�

)LJXUH $��� 7KH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN

7KH � FRQVWUXFWV LQ )LJXUH � DUH FODVVLILHG DV GULYLQJ IRUFHV �VHH WKH LWHPV RQ WKH OHIW� DQG
GHVLUHG RXWFRPHV �WKH LWHPV RQ WKH ULJKW�� 7KHVH WHUPV VHSDUDWH WKH WRROV RU SURFHVV �GULYLQJ
IRUFHV� WR DFKLHYH WKH JRDOV �GHVLUHG RXWFRPHV� RI VPDUW FLWLHV� 7KHVH � FRQVWUXFWV DUH HDFK
GHILQHG LQ 7DEOH � RQ SDJH ��

�� :KDW LV \RXU IHHGEDFN RQ WKH IUDPHZRUN UHJDUGLQJ WKH FRPSOHWHQHVV RI WKH FRQ�
VWUXFWV"

D� ,Q \RXU RSLQLRQ� GRHV WKH IUDPHZRUN LQFOXGH WKH PDLQ GHVLUHG RXWFRPHV RI
VPDUW FLWLHV" ,V WKHUH DQ\ FRQVWUXFW WKDW \RX WKLQN LV PLVVLQJ"

E� ,Q \RXU RSLQLRQ� GRHV WKH IUDPHZRUN LQFOXGH WKH PDLQ GULYLQJ IRUFHV RI VPDUW
FLWLHV" ,V WKHUH DQ\WKLQJ WKDW \RX WKLQN VKRXOG EH DGGHG"

F� ,I \RX WKLQN WKDW , VKRXOG DGG DQ\ FRQVWUXFWV� FRXOG \RX VXJJHVW VRPH SXE�
OLVKHG UHVHDUFK WKDW WKHVH QHZ FRQVWUXFWV FDQ EH EDVHG RQ"

,QWURGXFLQJ D 6PDUW &LW\ $VVHVVPHQW ,QWHUQDWLRQDO 6WDQGDUG DQG ,QFRUSRUDWLQJ LW LQWR WKH
)UDPHZRUN

7KH QH[W WZR TXHVWLRQV FRQFHUQ WKH LQFRUSRUDWLQJ LQGLFDWRU FDWHJRULHV IURP D ,62 VWDQGDUG LQWR
WKH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN�
7KLV \HDU� WKH ,QWHUQDWLRQDO 6WDQGDUGV 2UJDQL]DWLRQ �,62� SXEOLVKHG D QHZ VWDQGDUG WKDW LGHQ�
WLILHV DQG GHILQHV WKH LQGLFDWRUV WR XVH WR DVVHVV WKH XUEDQ VPDUWQHVV LQ FLWLHV� 7KLV VWDQGDUG LV
,62 ����� FDOOHG µµ6XVWDLQDEOH FLWLHV DQG FRPPXQLWLHV ² ,QGLFDWRUV IRU VPDUW FLWLHV´ DQG ZKHQ
SDLUHG ZLWK DQRWKHU ,62 VWDQGDUG� ,62 ������ D FRPSOHWH VHW RI DURXQG ��� LQGLFDWRUV IRU DV�
VHVVLQJ D VPDUW FLW\ LV PDGH� 7KH LQGLFDWRUV DUH FDWHJRUL]HG LQWR �� JURXSV ZKLFK DUH OLVWHG
EHORZ�
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� (FRQRP\

� +HDOWK

� 6SRUW DQG &XOWXUH

� (GXFDWLRQ

� +RXVLQJ

� 7HOHFRPPXQLFDWLRQ

� (QHUJ\

� 5HFUHDWLRQ

� 7UDQVSRUWDWLRQ

� (QYLURQPHQW DQG FOL�
PDWH FKDQJH

� 3RSXODWLRQ DQG VRFLDO
FRQGLWLRQV

� 8UEDQ�ORFDO DJULFXOWXUH
DQG IRRG VHFXULW\

� )LQDQFH

� 6DIHW\

� 8UEDQ 3ODQQLQJ

� *RYHUQDQFH

� 6ROLG :DVWH

� :DVWHZDWHU

� :DWHU

(DFK LQGLFDWRU JURXS LV GHILQHG LQ 7DEOH $�� RQ SDJH ��

�� ,Q \RXU RSLQLRQ� DUH WKHVH �� LQGLFDWRU JURXSV RI ,62 ����� FRPSOHWH" $UH WKHUH
DQ\ JURXSV \RX WKLQN WKH VWDQGDUG LV PLVVLQJ"

7KHVH �� LQGLFDWRU JURXSV ZHUH PDWFKHG DJDLQVW WKH FRUUHODWLQJ XUEDQ VPDUWQHVV DVVHVVPHQW
FRQVWUXFWV� DV VKRZQ LQ WKH 'HWDLOHG *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN �)LJXUH ���

)LJXUH $��� 7KH 'HWDLOHG *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN

$V FDQ EH VHHQ LQ )LJXUH �� WKH FRQVW�UXFWV XVHG WR DVVHVV XUEDQ VPDUWQHVV LQ WKH GHWDLOHG
IUDPHZRUN DUH WR EH PHDVXUHG E\ WKH LQGLFDWRU JURXSV RU VXEFRPSRQHQWV�

���
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1RWH �� 7R HQVXUH WKDW HYHU\ IRFXV DUHD LV FRQQHFWHG ZLWK
DW OHDVW RQH VXEFRPSRQHQW� WKH DGGLWLRQDO VXEFRPSR�

QHQW ³4XDOLW\ RI /LIH´ ZDV DGGHG WR WKH GHWDLOHG IUDPHZRUN�
1RWH �� 7KHUH LV QR XQLYHUVDOO\ DFFHSWHG PRGHO WR PHD�
VXUH WKH GULYLQJ IRUFHV DQG GHVLUHG RXWFRPHV FRQVWUXFWV�

7KH VXEFRPSRQHQWV RI )LJXUH � DUH D SUDFWLFDO DS�
SUR[LPDWLRQ RI PHDVXUDEOH DVSHFWV RI WKH FRQVWUXFWV�

7DEOH $��� *OREDO 8UEDQ 6PDUWQHVV 0RGHO 1RWHV

�� :KDW VXEFRPSRQHQWV LQ WKH GHWDLOHG IUDPHZRUN �VHH )LJXUH �� DUH PLVVLQJ LQ \RXU
RSLQLRQ"

D� 'R \RX KDYH DQ\ RWKHU FRPPHQWV RQ WKH GHWDLOHG IUDPHZRUN"
E� ,I \RX WKLQN WKDW , VKRXOG DGG DQ\ VXEFRPSRQHQWV� FRXOG \RX VXJJHVW VRPH

SXEOLVKHG UHVHDUFK WKDW WKHVH QHZ VXEFRPSRQHQWV FDQ EH EDVHG RQ"

7KH $VVHVVPHQW $SSURDFK RI WKH *860

7KH *OREDO 8UEDQ 6PDUWQHVV 0RGHO DVVHVVHV WKH XUEDQ VPDUWQHVV RI D FLW\ E\ FRPSOHWLQJ WKH
IROORZLQJ IRXU VWHSV�

)LJXUH $��� 7KH 2YHUDOO $VVHVVPHQW $SSURDFK RI *860

)LUVW� RQH LQGLFDWRU LV VHOHFWHG IRU HDFK VXEFRPSRQHQW� 7KXV� WKH *860 ZLOO XVH �� LQGLFDWRUV
LQ WRWDO� 7KH PHDVXUHPHQW GDWD IURP WKH VHW RI LQGLFDWRUV LV WKHQ FROOHFWHG DQG QRUPDOL]HG�
(DFK GDWD YDOXH LQ WKH VHW LV FRPELQHG LQ WKH QH[W VWHS� )LQDOO\� XVLQJ D PDWKHPDWLFDO IRUPXOD�
D µµ8UEDQ 6PDUWQHVV 6FRUH´ LV FDOFXODWHG IRU WKH FLW\�
7KH 8UEDQ 6PDUWQHVV 6FRUH FDQ EH FDOFXODWHG HLWKHU IRU WKH FXUUHQW VLWXDWLRQ RI WKH FLW\ E\
JDWKHULQJ LQGLFDWRU PHDVXUHV� RU IRU WKH FLW\¶V IXWXUH SRWHQWLDO VLWXDWLRQ E\ HVWLPDWLQJ LQGLFDWRU
YDOXHV DVVXPLQJ D VPDUW SURMHFW LV LPSOHPHQWHG LQ WKH FLW\�

�� :RXOG \RX DJUHH ZLWK KRZ WKH IUDPHZRUN LV RSHUDWLRQDOL]HG ZKHQ WKH DSSURDFK RI
)LJXUH � LV IROORZHG" +RZ ZRXOG \RX RSHUDWLRQDOL]H WKH GHWDLOHG IUDPHZRUN"

7KH QH[W TXHVWLRQ LV D JHQHUDO TXHVWLRQ FRQFHUQLQJ WKH QH[W PRGHO GHYHORSPHQW VWHSV LQ WKLV
SURMHFW�

�� :KDW DUH JRRG GLJLWDO DXWRPDWLF VRXUFHV IRU DVVHVVPHQW LQGLFDWRUV LQ (XURSH"

���
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'HILQLWLRQV RI *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN¶V &RQVWUXFWV

7KH WDEOH EHORZ GHILQHV WKH XUEDQ VPDUWQHVV DVVHVVPHQW FRQVWUXFW LQ WKH IUDPHZRUN LQ )LJXUH
�� ([DPSOHV RI ZKDW FLW\ DVSHFWV QHHG WR EH PHDVXUHG WR DVVHVV WKH FRQVWUXFW DUH VKRZQ LQ
WKH ULJKWPRVW FROXPQ�

&RQVWUXFW 'HILQLWLRQ ([DPSOH RI :KDW
LV 0HDVXUHG

&RPPXQLWLHV $VSHFWV FRQFHUQLQJ WKH FDSD�
ELOLWLHV RI SHRSOH ZKR OLYH LQ

WKH FLW\ DQG WKHLU RUJDQL]DWLRQV

(GXFDWLRQ�+HDOWK FRQ�
GLWLRQV RI FLWL]HQV� 6R�
FLDO SDUWLFLSDWLRQ. . .

7HFKQRORJ\ &KDUDFWHULVWLFV RI WKH XVH
RI WHFKQRORJ\ LQ WKH FLW\

$FFHVVLELOLW\ RI ,&7�
LQIUDVWUXFWXUH. . .

,QIUDVWUXFWXUH &KDUDFWHULVWLFV RI WKH KXPDQ�PDGH
HOHPHQWV LQ WKH XUEDQ HQYLURQPHQW

4XDOLW\ RI ORFDO SXEOLF
WUDQVSRUW� &RQVXPS�
WLRQ RI (QHUJ\�:DWHU. . .

*RYHUQDQFH (OHPHQWV FRQFHUQHG ZLWK SHUIRUPLQJ
DSSURSULDWH SODQQLQJ� GHYHORSPHQW�
DQG PDQDJHPHQW SUDFWLFHV E\ WKH FLW\

&LWL]HQ HQJDJHPHQW�
$FFHVVLELOLW\ RI RQOLQH
JRYHUQPHQW VHUYLFHV. . .

4XDOLW\ RI /LIH $VSHFWV FRQFHUQLQJ KRZ
ZHOO SHRSOH LQ WKH FLW\ OLYH

6DWLVIDFWLRQ ZLWK WKH
TXDOLW\ RI HGXFDWLRQ ID�
FLOLWLHV� 3RYHUW\ 5DWH. . .

&RPSHWLWLYH�
QHVV

$VSHFWV FRQFHUQLQJ WKH HFRQRPLF
JURZWK DQG DWWUDFWLYHQHVV RI D FLW\ DQG
LWV FRPSHWLWLYH SRVLWLRQ WR RWKHU FLWLHV

(QWUHSUHQHXUVKLS� 3UR�
GXFWLYLW\� $WWUDFWLYHQHVV
IRU IRUHLJQ LQYHVWPHQW. . .

6XVWDLQDELOLW\ $VSHFWV FRQFHUQLQJ WKH HIILFLHQF\ RI
D FLW\¶V PDQDJHPHQW RI UHVRXUFHV
DQG LPSDFWV RQ LWV HQYLURQPHQW

3ROOXWLRQ� (QYLURQ�
PHQWDO SURWHFWLRQ. . .

7DEOH $��� 'HILQLWLRQV RI &RQVWUXFWV LQ WKH *OREDO 8UEDQ 6PDUWQHVV )UDPHZRUN

���
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'HILQLWLRQV RI ,62 �����¶V ,QGLFDWRU *URXSV

7KH IROORZLQJ WDEOH FRQWDLQV WKH GHILQLWLRQV RI WKH �� LQGLFDWRU JURXSV RI ,62 ������ 7KH GHI�
LQLWLRQV ZHUH PDGH E\ ORRNLQJ DW WKH LQGLFDWRUV ZLWKLQ HDFK JURXS� $Q H[DPSOH RI D SRVVLEOH
PHDVXUH WKDW FRQQHFWV WR WKH LQGLFDWRU JURXS LV JLYHQ LQ WKH VHFRQG FROXPQ� )RU H[DPSOH� WKH
VXUYLYDO UDWH RI QHZ EXVLQHVVHV LV D PHDVXUHG E\ DQ LQGLFDWRU LQ WKH (FRQRP\ LQGLFDWRU JURXS�

,QGLFDWRU *URXS 'HILQLWLRQ
(FRQRP\ 7KH JHQHUDO HFRQRPLF FKDUDFWHULVWLFV RI WKH

FLW\� (�J� WKH VXUYLYDO UDWH RI QHZ EXVLQHVVHV
(GXFDWLRQ 7KH HGXFDWLRQ FDSDELOLWLHV RI WKH FLWL]HQV LQ

WKH FLW\� (�J� RI FLW\ SRSXODWLRQ ZLWK SURIHV�
VLRQDO SURILFLHQF\ LQ PRUH WKDQ RQH ODQJXDJH

(QHUJ\ 7KH VRXUFLQJ� DFFHVVLELOLW\ DQG XVH FKDUDF�
WHULVWLFV RI HQHUJ\ ZLWKLQ WKH FLW\� (�J� (Q�
HUJ\ SURGXFHG IURP ZDVWHZDWHU WUHDWPHQW

(QYLURQPHQW DQG
FOLPDWH FKDQJH

7KH HQYLURQPHQWDO FRQWH[W RI WKH FLW\ DQG LWV
LPSDFW RQ WKH JOREDO FOLPDWH� (�J� EXLOGLQJV

EXLOW�UHIXUELVKHG XVLQJ JUHHQ EXLOGLQJ SULQFLSOHV
)LQDQFH 6SHFLILF ILQDQFLDO DVSHFWV RI WKH FLW\¶V HFRQRP\ (�J�

3HUFHQWDJH RI SD\PHQWV WR WKH FLW\ GRQH HOHFWURQLFDOO\
*RYHUQDQFH $VSHFWV FRQFHUQLQJ WKH PDQDJHPHQW RI WKH FLW\�

(�J� �3HUFHQWDJH RI FLW\ VHUYLFHV DFFHVVLEOH RQOLQH
+HDOWK 7KH KHDOWKFDUH VLWXDWLRQ RI FLWL]HQV LQ WKH FLW\� (�J� 1XP�

EHU RI KHDOWKFDUH DSSRLQWPHQWV FRQGXFWHG UHPRWHO\
+RXVLQJ 7KH UHVLGHQWLDO IDFLOLWLHV LQ WKH FLW\ DQG FLWL]HQV KRXVLQJ VLWXD�

WLRQ� (�J� 3HUFHQWDJH RI KRXVHKROGV ZLWK VPDUW HQHUJ\ PHWHUV
5HFUHDWLRQ 7KH TXDOLW\ DQG RWKHU DVSHFWV RI WKH UHFUHDWLRQ

IDFLOLWLHV LQ WKH FLW\� (�J� �3HUFHQWDJH RI SXE�
OLF UHFUHDWLRQ VHUYLFHV WKDW FDQ EH ERRNHG RQOLQH

3RSXODWLRQ DQG
VRFLDO FRQGLWLRQV

7KH VRFLDO FDSDELOLW\ RI WKH FLWL]HQV RI WKH FLW\�
(�J� &DSDELOLW\ RI SK\VLFDO GLVDEOHG FLWL]HQV

6DIHW\ 7KH VDIHW\ RI FLWL]HQV LQ WKH FLW\� (�J� �&LW\
DUHD FRYHUHG E\ GLJLWDO VXUYHLOODQFH FDPHUDV

6ROLG :DVWH 7KH FROOHFWLRQ� UHF\FOLQJ DQG GLVSRVLQJ RI VROLG ZDVWH LQ WKH FLW\�
(�J� �$PRXQW RI ZDVWH LQ WKH FLW\ WKDW LV XVHG WR JHQHUDWH HQHUJ\

6SRUW DQG
&XOWXUH

7KH FDSDELOLW\ RI FLWL]HQV LQ WHUPV RI VSRUW
DQG FXOWXUH DFWLYLWLHV LQ WKH FLW\� (�J� �$FWLYH OL�
EUDU\ XVHUV DV D SHUFHQWDJH RI WRWDO SRSXODWLRQ

7HOHFRPPXQLFD�
WLRQ

7KH DFFHVVLELOLW\ DQG XVH RI ,&7 V\VWHPV LQ
WKH FLW\� (�J� �3HUFHQWDJH RI WKH FLW\ SRSXOD�

WLRQ ZLWK DFFHVV WR VXIILFLHQW VSHHG EURDGEDQG
7UDQVSRUWDWLRQ 7KH FLW\ DVSHFWV FRQFHUQLQJ WKH WUDQVSRUWDWLRQ LQIUDVWUXFWXUH LQ

WKH FLW\� (�J� �3HUFHQWDJH RI WUDIILF OLJKWV WKDW DUH LQWHOOLJHQW�VPDUW
8UEDQ�ORFDO

DJULFXOWXUH DQG
IRRG VHFXULW\

7KH IRRG SURGXFWLRQ DVSHFWV RI WKH FLW\� (�J� �$Q�
QXDO WRWDO FROOHFWHG PXQLFLSDO IRRG ZDVWH VHQW WR
D SURFHVVLQJ IDFLOLW\ IRU FRPSRVWLQJ SHU FDSLWD

���
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8UEDQ 3ODQQLQJ &KDUDFWHULVWLFV DQG PDQDJHPHQW RI FLW\ GHYHORSPHQW� (�J�
�&LW\ SRSXODWLRQ OLYLQJ LQ PHGLXP�KLJK SRSXODWLRQ GHQVLWLHV

:DVWHZDWHU 7KH FROOHFWLRQ� WUHDWPHQW� DQG UHXVH RI ZDVWHZDWHU LQ WKH
FLW\� (�J� �3HUFHQWDJH RI WUHDWHG ZDVWHZDWHU EHLQJ UHXVHG

:DWHU 7KH FLW\¶V LQIUDVWUXFWXUH IRU GLVWULEXWLQJ DQG FRQVXPLQJ ZD�
WHU� (�J� 3HUFHQWDJH RI EXLOGLQJV ZLWK VPDUW ZDWHU PHWHUV�

7DEOH $��� 'HILQLWLRQV RI )RFXV $UHD 6XEFRPSRQHQWV

���
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$33(1',;%
([SHUW $ 6WUXFWXUHG 6XPPDU\

%�� ,QWURGXFWLRQ

7KLV LV D VXPPDU\ RI WKH UHVSRQVHV WKH ([SHUW $ JDYH GXULQJ WKHLU H[SHUW RSLQLRQ LQWHUYLHZ�
7KLV VXPPDU\ GHVFULEHV WKHLU UHVSRQVHV FRQFHUQLQJ IRXU WRSLFV LQ WKH IROORZLQJ IRXU VHFWLRQV�
)LQDOO\� WKLV LQWHUYLHZ LV FRQFOXGHG LQ WKH ILQDO VHFWLRQ� 7KLV LQWHUYLHZ ZDV RQH RI WKH WZR ILHOG
WHVWV FRQGXFWHG LQ WKH 7KHRUHWLFDO 5RXQG� ,W DOVR FRQFHUQHG DVNLQJ IRU IHHGEDFN RQ WKH LQWHUYLHZ
SURFHVV� PDWHULDOV� DQG TXHVWLRQV� 7KH UHVXOWV RI ZKLFK DUH QRW FRQWDLQHG LQ WKLV VXPPDU\�

%�� 7KH 6PDUW &LW\ 'HILQLWLRQ

� 7KLQNV GHILQLWLRQ VKRXOG EH FKDQJHG WR OLQH LW XS ZLWK WKH IRFXV DUHDV IURP WKH *OREDO
8UEDQ 6PDUWQHVV )UDPHZRUN

◦ 6SHFLILFDO QRWHV WKDW WKH WHUPV ´WUDGLWLRQDO WUDQVSRUW´ IURP WKH RULJLQDO GHILQLWLRQ VKRXOG
EH DV WKH\ DUH QRW VXUH DV WR ZKDW WKHVH WHUPV PHDQ

◦ 2WKHUZLVH� KH IRXQG WKH ZRUNLQJ GHILQLWLRQ WR EH KROLVWLF DQG JRRG�

%�� )RFXV $UHDV &RQWHQWV

� 7KH\ DUH XQVXUH RI ZKDW WKH FRQWHQWV RI HDFK IRFXV DUHD LQ WKH *86) DUH

� 7KHUHIRUH WKH\ DVN D ORW RI FODULILFDWLRQ TXHVWLRQV RQ ZKDW ZDV PHDQW WR EH PHDVXUHG E\
WKHVH FRQVWUXFWV

� ([SHUW $ DOVR SURSRVHV FKDQJLQJ WKH QDPH RI D IRFXV DUHD

◦ ,Q WKLV FDVH� FKDQJH WKH QDPH RI WKH 6XVWDLQDELOLW\ FRQVWUXFW WR ´(QYLURQPHQWDO 6XV�
WDLQDELOLW\´

� ([SHUW $ WKHQ FRPPHQWV DERXW WKH XQFHUWDLQW\ VXUURXQGLQJ WKH VXEFRPSRQHQWV WKDW PHD�
VXUH HDFK IRFXV DUHD

◦ 1DPHO\� WKDW QHZ VXEFRPSRQHQWV QHHG WR EH DGGHG DQG UHSODFH VRPH H[LVWLQJ VXE�
FRPSRQHQWV WR PHDVXUH UHOHYDQW SDUWV RI WKH IRFXV DUHDV

◦ 6XJJHVWHG QHZ VXEFRPSRQHQWV IRU 4XDOLW\ RI /LIH� &RPSHWLWLYHQHVV� *RYHUQDQFH�
7HFKQRORJ\� DQG 6XVWDLQDELOLW\

◦ +RZHYHU� DOVR H[SUHVVHG XQFHUWDLQW\ IRU ZKDW RWKHU VXEFRPSRQHQWV QHHG WR EH PHD�
VXUHG

���
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%�� 7KH 5HODWLRQVKLSV ZLWKLQ WKH )UDPHZRUN

� ([SHUW $ DVNHG DERXW WKH UHODWLRQVKLSV EHWZHHQ WKH FRQVWUXFWV LQ WKH *86) DQG ZKHWKHU
ZHLJKWLQJ EHWZHHQ WKH GHVLUHG RXWFRPHV FRQVWUXFWV LV NQRZQ�

� 7KH\ H[SUHVVHG XQFHUWDLQW\ RQ WKLV WRSLF

%�� 7KH ,QGH[ ,VVXH

� ([SHUW $ GLG QRW FRPPHQW RQ WKH LVVXH RI DYRLGLQJ WKH GHILQLWLRQ RI D 86 LQGH[� EXW GLG
LQGLFDWH WKDW WKH\ IRXQG WKH DVVHVVPHQW DSSURDFK RI *860 WR EH DFFHSWDEOH IRU 86 DV�
VHVVPHQW

%�� &RQFOXVLRQ

,Q FRQFOXVLRQ� WKH H[SHUW RSLQLRQ LQWHUYLHZ ZLWK ([SHUW $ JHQHUDWHG IHHGEDFN RQ WKUHH WRSLFV�
��� WKH QHFHVVDU\ FKDQJH WR WKH 6& GHILQLWLRQ LQ RUGHU WR OLQH LW XS ZLWK *86)� ��� WKH XQFHU�
WDLQW\ RQ ZKDW WKH IRFXV DUHDV DQG WKHLU VXEFRPSRQHQWV FRQWDLQ� DQG ��� WKH XQFHUWDLQW\ RI WKH
UHODWLRQVKLSV ZLWKLQ WKH IUDPHZRUN� 7KH\ GR QRW KDYH DQ\ FRPPHQWV RQ WKH LQGH[ LVVXH� EXW GR
DJUHH WKDW WKH 86 DVVHVVPHQW DSSURDFK RI *860 LV DFFHSWDEOH�

���



$SSHQGL[ & -� :� +XLMWV

$33(1',;&
([SHUW % 6WUXFWXUHG 6XPPDU\

&�� ,QWURGXFWLRQ

7KLV LV D VXPPDU\ RI WKH UHVSRQVHV WKH ([SHUW % JDYH GXULQJ WKHLU H[SHUW RSLQLRQ LQWHUYLHZ�
7KLV VXPPDU\ GHVFULEHV WKHLU UHVSRQVHV FRQFHUQLQJ IRXU WRSLFV LQ WKH IROORZLQJ IRXU VHFWLRQV�
)LQDOO\� WKLV LQWHUYLHZ LV FRQFOXGHG LQ WKH ILQDO VHFWLRQ� 7KLV LQWHUYLHZ ZDV RQH RI WKH WZR ILHOG
WHVWV FRQGXFWHG LQ WKH 7KHRUHWLFDO 5RXQG� ,W DOVR FRQFHUQHG DVNLQJ IRU IHHGEDFN RQ WKH LQWHUYLHZ
SURFHVV� PDWHULDOV� DQG TXHVWLRQV� 7KH UHVXOWV RI ZKLFK DUH QRW FRQWDLQHG LQ WKLV VXPPDU\�

&�� 7KH 6PDUW &LW\ 'HILQLWLRQ

� ([SHUW % JHQHUDOO\ ILQGV VPDUW FLW\ GHILQLWLRQ KROLVWLF DQG RND\

◦ $OWKRXJK WKH\ EHOLHYH LW PD\ EH WRR WHFKQLFDO LQ IRFXV �DQG QHHGV KDYH DPRUH SHRSOH�
FHQWULF SHUVSHFWLYH�

&�� )RFXV $UHDV &RQWHQWV

� ([SHUW % VXJJHVWV DGGLQJ QHZ FRQVWUXFWV WR ERWK WKH GULYLQJ IRUFHV DQG GHVLUHG RXWFRPHV
VLGHV RI WKH *OREDO 86 )UDPHZRUN

◦ $OVR� WKH ´5HDVRQV IRU 0DNLQJ WKH &LW\ 6PDUWHU´ QHHGV WR EH PHDVXUHG
∗ $GG WR WKH GULYLQJ IRUFHV FRQVWUXFWV� EXW VKH DOVR QRWHG WKDW WKLV FRQVWUXFW PLJKW
EH DQ H[WHUQDO FRQFHSW WR VPDUW FLW\ DVVHVVPHQW �D FRQVWUXFW�WRRO WKDW HYDOXDWHV
WKH UHDVRQV WKDW D FLW\ ZLVKHV WR EHFRPH VPDUWHU�

◦ ´&LUFXODU (FRQRP\´ WR WKH GHVLUHG RXWFRPHV VLGH
◦ ´(IILFLHQF\�2SWLPL]DWLRQ RI 0DQDJHPHQW RI &LW\ 5HVRXUFHV´ FRQVWUXFW QHHGV WR EH
DGGHG WR WKH GHVLUHG RXWFRPHV VLGH
∗ 7KH\ QRWH LW PD\ EH DQ DVSHFW RI WKH 6XVWDLQDELOLW\ FRQVWUXFW

◦ WKH ´(IILFLHQF\�2SWLPL]DWLRQ RI $GGUHVVLQJ &LWL]HQ 3UREOHPV� ,PSURYLQJ &LWL]HQ :HOO�
EHLQJ´ FRQVWUXFW QHHGV WR EH DGGHG WR
∗ 7KH\ QRWH WKDW LW PD\ EH DQ DVSHFW RI *RYHUQDQFH

◦ &RPELQH WKH 7HFKQRORJ\ FRQVWUXFW Z� 7UDQVSRUW WR PDNH ´0RELOLW\´�
◦ ([SHUW % 1RWHV WKDW WKH VHYHQ IRFXV DUHDV JHQHUDOO\ ODFN HPSKDVLV RQ WKH LPSRUWDQW
UROH SHRSOH SOD\ LQ VPDUW FLWLHV

���
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◦ 7KXV� WKH\ ZKLOH VXJJHVWLQJ D ODUJH QXPEHU RI QHZ IRFXV DUHDV� H[SUHVVHG XQFHU�
WDLQW\ RI ZKDW WKH IRFXV DUHDV RI *86) FRQWDLQHG

� 7KLV XQFHUWDLQW\ H[WHQGV WR ZKDW VXEFRPSRQHQWV WKH IRFXV DUHDV VKRXOG EH DVVRFLDWHG
ZLWK

◦ ([SHUW % FRPPHQWV WKDW VXEFRPSRQHQWV QHHG WR EH FKDQJHG DQG QHZ VXEFRPSR�
QHQWV DUH QHHGHG WR HPSKDVL]H WKH FHQWUDO UROH RI SHRSOH LQ VPDUW FLWLHV

◦ 7KH\ GHWHUPLQHG WKDW WKH GUDIW OLVW RI VXEFRPSRQHQWV LQ WKH LQWHUYLHZ GLVFXVVLRQ JXLGH
VKRXOG EH DOLJQHG ZLWK RWKHU IRFXV DUHDV

◦ +RZHYHU� WKH\ FRXOG QRW WKLQN DW WKH PRPHQW RI UHVHDUFK VRXUFHV WR EDVH QHZ VXE�
FRPSRQHQWV RU UHDOLJQPHQWV RQ

&�� 7KH 5HODWLRQVKLSV ZLWKLQ WKH )UDPHZRUN

� ([SHUW % GLG QRW KDYH DQ\ FRPPHQWV FRQFHUQLQJ WKLV WRSLF

&�� 7KH ,QGH[ ,VVXH

� ([SHUW % IHHOV WKDW LW PXVW EH PDGH H[SOLFLW WKDW WKH ILQDO RXWFRPH RI *860 LV QRW WDNHQ
DV DQ DEVROXWH VFRUH RU PHDVXUHPHQW RI XUEDQ VPDUWQHVV

� 7KH\ QRWH WKDW LI \RX DWWDFK D VLQJOH QXPEHU WR UHSUHVHQW DQ LGHD� WKDW QXPEHU FDQ EH
XVHG LQDSSURSULDWHO\

� 7KH\ FRPPHQWHG WR PD\EH DYRLG WKLV SUREOHP� GHILQH VHSDUDWH VFRUHV IRU HDFK RI WKH
VHYHQ IRFXV DQG VKRZ WKHP LQGLYLGXDOO\ WR HPSKDVL]H VPDUWQHVV LQ DQ DUHD

� 7KLV FRQFHUQV WKH QHHG IRU *860 WR DYRLG GHYHORSLQJ DQ LQGH[ WKDW VD\V LW FDQ DVVHVV
WKH 86 RI FLWLHV XVLQJ D VWDQGDUG DV VXFK DQ LQGH[ PD\ QRW EH FRUUHFW IRU DOO FLWLHV DQG FDQ
EH PLVXVHG

&�� &RQFOXVLRQ

,Q FRQFOXVLRQ� WKH H[SHUW RSLQLRQ LQWHUYLHZ ZLWK ([SHUW % JHQHUDWHG IHHGEDFN RQ WKUHH WRSLFV�
��� DJUHHPHQW ZLWK WKH KROLVWLF 6& GHILQLWLRQ� ��� WKH XQFHUWDLQW\ RQ ZKDW WKH IRFXV DUHDV DQG
WKHLU VXEFRPSRQHQWV FRQWDLQ� LQFOXGLQJ VXJJHVWLQJ DGGLWLRQV� DQG ��� WKH LQGH[ LVVXH� 7KH\ GR
QRW KDYH DQ\ FRPPHQWV RQ WKH XQFHUWDLQW\ ZLWK UHODWLRQVKLSV ZLWKLQ WKH IUDPHZRUN�
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$33(1',;'
([SHUW & 6WUXFWXUHG 6XPPDU\

'�� ,QWURGXFWLRQ

7KLV LV D VXPPDU\ RI WKH UHVSRQVHV WKH ([SHUW & JDYH GXULQJ WKHLU H[SHUW RSLQLRQ LQWHUYLHZ�
7KLV VXPPDU\ GHVFULEHV WKHLU UHVSRQVHV FRQFHUQLQJ IRXU WRSLFV LQ WKH IROORZLQJ IRXU VHFWLRQV�
)LQDOO\� WKLV LQWHUYLHZ LV FRQFOXGHG LQ WKH ILQDO VHFWLRQ�

'�� 7KH 6PDUW &LW\ 'HILQLWLRQ

� ([SHUW & QRWHV WKDW WKHUH DUH PDQ\ GLIIHUHQW GHILQLWLRQV RI VPDUW FLW\

◦ 7KH 6PDUW &LW\ FRQFHSW LV QRW D ´RQH�VL]H ILWV DOO´ FRQFHSW DQG WKXV LW LV LPSRUWDQW WR
DOORZ IRU IOH[LELOLW\ ZKHQ DVVHVVLQJ XUEDQ VPDUWQHVV

◦ 6R� FLWLHV FDQ EDVH WKHLU DVVHVVPHQW RQ WKHLU GHILQLWLRQ RI VPDUWQHVV
◦ 7KLV GHILQLWLRQ LV EDVHG RQ ZKDW SUREOHPV WKH FLW\ ZDQWV WR DGGUHVV DQG WKH FLWLHV
H[SHFWDWLRQV RI ZKDW WKH\ ZDQW WR EHFRPH

◦ ([SHUW & KDV QR VWURQJ RSLQLRQ RI VPDUW FLW\¶V PDLQ DVSHFWV DQG GHILQLWLRQ DV LW FDQ
GLIIHU VR JUHDWO\ EHWZHHQ FLWLHV
∗ 7KH\ SUHIHU YDJXH 6& GHILQLWLRQ OLNH ´XVLQJ WHFKQRORJ\ WR DFKLHYH FLW\ JRDOV �L�H�
LPSURYH HGXFDWLRQ�´

� ([SHUW & WKLQNV WKH ZRUNLQJ VPDUW FLW\ GHILQLWLRQ FRYHUV D ORW RI DVSHFWV DQG LV D JHQHUDOO\
DFFHSWDEOH GHILQLWLRQ

◦ +RZHYHU� WKH GHILQLWLRQ LQ WKH LQWHUYLHZ GLVFXVVLRQ JXLGH LV RQH GHILQLWLRQ
◦ 7KHUH DUH PDQ\ GLIIHUHQW 6& WKDW PD\ EH DSSURSULDWH EDVHG RQ WKH ORFDO FRQWH[W RI
WKH FLW\

◦ 6R WKH\ GR QRW XQGHUVWDQG ZK\ *860 ORRNV WR SUHGHWHUPLQH D 6& GHILQLWLRQ IRU DOO
WKH FLWLHV DVVHVVHG

'�� )RFXV $UHDV &RQWHQWV

� ,Q JHQHUDO� ([SHUW & LV RN ZLWK WKH IRFXV DUHDV RI *86)� EXW VWLOO H[SUHVVHG XQFHUWDLQW\ DV
WR ZKDW WKHVH IRFXV DUHDV FRQWDLQ

���
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◦ 7KH\ QRWH WKH FRQVWUXFWV DUH YHU\ EURDG� ZKLFK LV RN IURP D FHUWDLQ SHUVSHFWLYH� DV
WKH IUDPHZRUN KLJKOLJKWV WKH PDLQ DVSHFWV RI FLWLHV RQ D KLJK OHYHO

◦ %XW LW¶V YHU\ GLIILFXOW WR NQRZ ZKDW HDFK FRQVWUXFW FRQWDLQV
◦ 'HSHQGV RQ ZKDW WKH SHUVRQ FRQGXFWLQJ WKH DVVHVVPHQW WKLQNV �RU IURP ZKDW SHU�
VSHFWLYH WKH\ YLHZ WKH IRFXV DUHDV�

◦ :KDW LV FRQWDLQHG LQ WKH IRFXV DUHDV DOVR GHSHQGV RQ ZKR LV SDUW RI WKLV �ZKR LV SDUW
RI HDFK FRQVWUXFW WKDW WKLV DVVHVVPHQW ZRXOG IRFXV RQ�
∗ )RU H[DPSOH WKH 4XDOLW\ RI /LIH IRFXV DUHD PDLQO\ FRQFHUQV FLWL]HQV

† 7KH IRFXV DUHDV FDQ EH PHDVXUHG GLIIHUHQWO\ GHSHQGLQJ RQ ZKR LV WKH IRFXV
RI HDFK IRFXV DUHD

† 0XOWLSOH LQGLFDWRUV FDQ EH XVHG WR PHDVXUH WKH IRFXV DUHDV GHSHQGLQJ RQ
ZKR LV WKH IRFXV WKDW IRFXV DUHD

∗ 7KH\ WKLQN WKDW WKH RUJDQL]DWLRQ RI WKH VXEFRPSRQHQWV FDQ EH FKDQJHG FRQFHUQ�
LQJ KRZ WKH GUDIW OLVW RI VXEFRPSRQHQWV DUH DVVRFLDWHG ZLWK WKH IRFXV DUHDV

'�� 7KH 5HODWLRQVKLSV ZLWKLQ WKH )UDPHZRUN

� ([SHUW & SURSRVHG VHYHUDO DOWHUDWLRQV WR WKH UHODWLRQVKLSV LQ *86)�

◦ 'LVSOD\ UHODWLRQVKLS DUURZV EHWZHHQ GULYLQJ IRUFH FRQVWUXFWV DQG DOVR EHWZHHQ WKH
GHVLUHG RXWFRPH FRQVWUXFW�

◦ $OVR� SHUKDSV D SRVLWLYH IHHGEDFN ORRS IURP WKH GHVLUHG RXWFRPHV WR WKH GULYLQJ
IRUFHV FRQVWUXFWV� DV VWURQJ GHVLUHG RXWFRPH SHUIRUPDQFH PLJKW OHDG WR VWURQJHU
SHUIRUPDQFH IRU WKH GULYLQJ IRUFHV FRQVWUXFWV

◦ 0D\EH FKDQJH WKH GLUHFWLRQ RI WKH 8UEDQ 6PDUWQHVV WR 'HVLUHG 2XWFRPHV DUURZV

� 7KH\ DOVR QRWH WKDW PDNLQJ WKH LVVXH PRUH GLIILFXOW LV WKDW FRQVWUXFWV RYHUODS ZLWK HDFK
RWKHU �)�H� 4XDOLW\ RI /LIH FDQ EH VDLG WR FRQWDLQ HOHPHQWV LQ DQG GLUHFWO\ UHODWHG WR WKH
RWKHU FRQVWUXFWV OLNH +RXVLQJ TXDOLW\�

'�� 7KH ,QGH[ ,VVXH

� ([SHUW & LV JHQHUDOO\ RN ZLWK WKH DVVHVVPHQW DSSURDFK� EXW WKLQNV DQ LQLWLDO VWHS LV QHHGHG
ZKHUH WKH SHUVRQ�FLW\ FRQGXFWLQJ WKH DVVHVVPHQW FDQ IOH[LEO\ GHFLGH KRZ WR ZHLJKW WKH
GHVLUHG RXWFRPHV

� ([SHUW & HPSKDVL]HV WKDW VLQFH XUEDQ VPDUWQHVV GLIIHUV IURP FLW\ WR FLW\� KRZ LW WR DVVHVV
XUEDQ VPDUWQHVV DSSURSULDWHO\ GLIIHUV DV ZHOO EHWZHHQ FLWLHV DQG WKH WRRO PXVW RIIHU FLWLHV
IOH[LELOLW\

� 7KHUHIRUH� ([SHUW & HQFRXUDJHG DYRLGLQJ WKH LQGH[ LVVXH E\ PDNH *860 IOH[LEOH� VR WKDW
LW ZLOO DSSHDO WR PRUH FLWLHV

◦ ,W FDQ RIIHU IOH[LELOLW\ E\ OHWWLQJ FLWLHV SLFN ZKLFK RSWLRQ WR XVH GLIIHUHQW VHWV RI LQGLFD�
WRUV� VHWV RI VXEFRPSRQHQWV DQG ZHLJKWV
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'�� &RQFOXVLRQ

,Q FRQFOXVLRQ� WKH H[SHUW RSLQLRQ LQWHUYLHZ ZLWK ([SHUW & JHQHUDWHG IHHGEDFN RQ IRXU WRSLFV� ���
WKH 6& GHILQLWLRQ GLIIHULQJ EHWZHHQ FLWLHV DV WKH GHILQLWLRQ FKDQJHV GHSHQGLQJ RQ WKH ORFDO FRQ�
WH[W� ��� WKH IRFXV DUHDV DUH DFFHSWDEOH� EXW WKH H[SHUW H[SUHVVHV XQFHUWDLQW\ RQ ZKDW WKH IRFXV
DUHDV FRQWDLQ� ��� WKH XQFHUWDLQW\ RI WKH UHODWLRQVKLSV ZLWKLQ WKH IUDPHZRUN DQG WKH\ SURSRVHG
WKUHH UHODWLRQVKLS FKDQJHV WR *86)� DQG ��� WKDW WKLV UHVHDUFK VWXG\ VKRXOG DYRLG GHYHORSLQJ
DQ 86 LQGH[ E\ PDNLQJ *860 IOH[LEOH�

���
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$33(1',;(
([SHUW ' 6WUXFWXUHG 6XPPDU\

(�� ,QWURGXFWLRQ

7KLV LV D VXPPDU\ RI WKH UHVSRQVHV WKH ([SHUW ' JDYH GXULQJ WKHLU H[SHUW RSLQLRQ LQWHUYLHZ�
7KLV VXPPDU\ GHVFULEHV WKHLU UHVSRQVHV FRQFHUQLQJ IRXU WRSLFV LQ WKH IROORZLQJ IRXU VHFWLRQV�
)LQDOO\� WKLV LQWHUYLHZ LV FRQFOXGHG LQ WKH ILQDO VHFWLRQ�

(�� 7KH 6PDUW &LW\ 'HILQLWLRQ

� ([SHUW ' QRWHV WKDW WKHUH DUH PDQ\ GLIIHUHQW GHILQLWLRQV RI VPDUW FLW\

◦ 7KH\ QRWH WKDW WKHUH DUHPDQ\ GHILQLWLRQV IRU 6PDUW FLW\ IRU WKH UHVHDUFK WKH\ UHYLHZHG
RYHU WKH \HDUV DQG VR WKHUH DUH PDQ\ DVSHFWV IRU VPDUW FLWLHV

◦ 7KH\ SUHIHU WR GHILQH LW DV XVLQJ WHFKQRORJ\ WR IRFXV RQ � DVSHFWV� 3URGXFWLYLW\� (IIL�
FLHQF\� DQG 4XDOLW\ RI /LIH

◦ ([SHUW ' QRWHV WKDW LGHQWLI\LQJ WKH PDLQ 8UEDQ 3UREOHPV FLWLHV IDFH ZKHQ WKH\ ZDQW
WR EHFRPH D VPDUW FLW\ LV D ZLFNHG SUREOHP DV IURP FLW\ WR FLW\ WKLV GLIIHUV �HYHQ LQ
FLWLHV LQ WKH VDPH UHJLRQ�

◦ 7KH 6& GHILQLWLRQ GHSHQGV RQ ZKDW SUREOHPV WKH FLW\ ZDQWV WR DGGUHVV DQG WKH FLWLHV
H[SHFWDWLRQV RI ZKDW WKH\ ZDQW WR EHFRPH

� ([SHUW ' WKLQNV WKH ZRUNLQJ VPDUW FLW\ GHILQLWLRQ FRYHUV D ORW RI DVSHFWV DQG LV JHQHUDOO\
DFFHSWDEOH

◦ +RZHYHU� WKH\ DUH QRW VXUH ZKDW WKH WHUP ´WUDGLWLRQDO WUDQVSRUW´ PHDQV IURP WKH RULJ�
LQDO VPDUW FLW\ GHILQLWLRQ

(�� )RFXV $UHDV &RQWHQWV

� ([SHUW ' LV XQFHUWDLQ DV WR ZKDW WKHVH IRFXV DUHDV FRQWDLQ
� 7KH\ QRWHG�

◦ 'LIIHUHQFH EHWZHHQ 7HFKQRORJ\ DQG ,QIUDVWUXFWXUH IRFXV DUHDV
∗ 7KH\ DVNHG ,I DVSHFWV RI LQIUDVWUXFWXUH FRQWDLQ WHFKQRORJ\ ZKDW FRQVWUXFWV ZLOO
WKH\ IDOO XQGHU DQG ZKDW LV FRQWDLQHG LQ WKH 7HFKQRORJ\ FRQVWUXFW

◦ $OVR QRWHG WKDW WKH\ ZRXOG OLNH WR VHH D 3URGXFWLYLW\ IRFXV DUHD DQG PRUH DERXW WKH
FLW\ HFRQRP\� EXW ODWHU WKRXJKW WKDW LW¶V D SDUW RI &RPSHWLWLYHQHVV
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� 7KH\ WKLQN WKDW WKH RUJDQL]DWLRQ RI WKH VXEFRPSRQHQWV FDQ EH FKDQJHG FRQFHUQLQJ KRZ
WKH GUDIW OLVW RI VXEFRPSRQHQWV DUH DVVRFLDWHG ZLWK WKH IRFXV DUHDV

◦ $OVR WKDW WKH 'HVLUHG 2XWFRPHV IRFXV DUHDV QHHG PRUH VXEFRPSRQHQWV
◦ (VSHFLDOO\ IRU WKH 4XDOLW\ RI /LIH IRFXV DUHD

(�� 7KH 5HODWLRQVKLSV ZLWKLQ WKH )UDPHZRUN

� ([SHUW ' SURSRVHG WKDW WKH UHODWLRQVKLSV EHWZHHQ WKH IRFXV DUHDV RI *86) EH FKDQJHG
LQ WZR ZD\V�

◦ 7KH\ WKLQN WKH UHODWLRQVKLS DUURZV EHWZHHQ WKH 8UEDQ 6PDUWQHVV DQG WKH 'HVLUHG
2XWFRPHV FRQVWUXFW VKRXOG EH UHYHUVHG WR UHIOHFW ´KLJKHU XUEDQ VPDUWQHVV OHDGV WR
KLJKHU GHVLUHG RXWFRPHV´ UHODWLRQVKLS�

◦ ([SHUW ' QRWHV WKDW LW LV QRW FOHDU ZKDW WKH UHODWLRQVKLSV EHWZHHQ WKH GHVLUHG RXW�
FRPHV DQG GULYLQJ IRUFHV DUH

(�� 7KH ,QGH[ ,VVXH

� $FFRUGLQJ WR ([SHUW '� D ELJ FKDOOHQJH RI WKH RSHUDWLRQDOL]DWLRQ RI WKH IUDPHZRUN ZLOO EH
WR LQSXW GDWD� VSHFLILFDOO\ ZKHQ GLIIHUHQW FLWLHV PHDVXUH I�H� 6DIHW\ GLIIHUHQWO\

� 7R DGGUHVV WKLV FKDOOHQJH� ([SHUW ' HQFRXUDJHV *860 DYRLGLQJ GHWHUPLQLQJ D VFRUH RU
LQGH[ DQG DWWHPSWLQJ WR UDQN FLWLHV WR ILQG WKH ´VPDUWHVW´ FLW\

◦ 7KH\ H[SHFW SOHQW\ RI FLWLHV ZLOO WU\ WR FODLP WKDW WKH\ DUH WKH VPDUWHVW EDVHG RQ WKLV
LQGH[

◦ %XW WKLV UDLVHV WKH TXHVWLRQV� ZKDW FRPSRQHQWV DUH WKH LQGH[ EDVHG RQ"� GR WKHVH
FRPSRQHQWV DSSURSULDWHO\ DVVHVV WKH 86 RI WKH FLWLHV PHDVXUHG"� +RZ DUH WKHVH
FRPSRQHQWV PHDVXUHG"

◦ &LWLHV PD\ QRW XQGHUVWDQG ZKDW DQG KRZ WKH LQGH[ LV FDOFXODWHG DQG PD\ DV D UHVXOW
QRW ILQG WKH 86 DVVHVVPHQW PHDVXUHPHQW LWHP WKDW SURGXFHV LW� YHU\ XVHIXO

◦ 7KXV� LQ WKH GHYHORSPHQW RI VXFK D PRGHO� PDLQWDLQLQJ D KLJK�OHYHO RI WUDQVSDUHQF\
LV FUXFLDO WR KRZ XVHIXO WKH PHDVXUHPHQW LWHP LV IRU FLWLHV

◦ ([SHUW & DOVR KLJKOLJKWHG WKDW VKRZLQJ KRZ HDFK YDOXH�VXEFRPSRQHQW FRQWULEXWHV
WR WKH ILQDO *860 RXWSXW LV DQRWKHU FRPSRQHQW RI PDLQWDLQLQJ D KLJK�OHYHO RI WUDQV�
SDUHQF\

� 7KHUHIRUH� ([SHUW ' HQFRXUDJHG DYRLGLQJ WKH LQGH[ LVVXH E\ PDNH *860 WUDQVSDUHQW� VR
WKDW LW ZLOO DSSHDO WR PRUH FLWLHV

◦ %\ IXOO\ GRFXPHQWLQJ DQG GLVSOD\LQJ ZKDW FRPSRQHQW DQG KRZ WKRVH FRPSRQHQWV DUH
WR EH PHDVXUHG DQG FRPELQHG WR DVVHVV WKH FLW\ 86� WKH PRGHO FDQ EH WUDQVSDUHQW

� $OVR� ([SHUW ' LGHQWLILHG IOH[LELOLW\ DV DQ LPSRUWDQW WUDLW IRU 86 DVVHVVPHQW PHDVXUHPHQW
LWHPV

◦ 7KH\ VXJJHVWHG WKDW WKH DVVHVVPHQW SURFHVV LQFOXGHG ZHLJKWV WR WKH DVVHVVPHQW
IRUPXOD ZLWK JRDO RI PDNLQJ WKH PHDVXUHPHQW LWHP DV IOH[LEOH DV SRVVLEOH

���
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(�� &RQFOXVLRQ

,Q FRQFOXVLRQ� WKH H[SHUW RSLQLRQ LQWHUYLHZ ZLWK ([SHUW ' JHQHUDWHG IHHGEDFN RQ IRXU WRSLFV�
��� WKH 6& GHILQLWLRQ GLIIHUV EHWZHHQ FLWLHV EDVHG RQ WKHLU ORFDO FRQWH[W� ��� WKH XQFHUWDLQW\ DV
WR ZKDW WKH IRFXV DUHDV FRQWDLQ� ��� WKH XQFHUWDLQW\ RI WKH UHODWLRQVKLSV EHWZHHQ IRFXV DUHDV
DQG WKH\ SURSRVHG WZR UHODWLRQVKLS FKDQJHV WR *86)� DQG ��� *860 PXVW EH DV IOH[LEOH DQG
WUDQVSDUHQW DV SRVVLEOH GXH WR WKH YDU\LQJ QDWXUH RI 86 DVVHVVPHQWV �HQVXULQJ LW LV DSSURSULDWH
IRU HDFK FLW\��

���
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$33(1',;)
([SHUW ( 6WUXFWXUHG 6XPPDU\

)�� ,QWURGXFWLRQ

7KLV LV D VXPPDU\ RI WKH UHVSRQVHV WKH ([SHUW ( JDYH GXULQJ WKHLU H[SHUW RSLQLRQ LQWHUYLHZ�
7KLV VXPPDU\ GHVFULEHV WKHLU UHVSRQVHV FRQFHUQLQJ IRXU WRSLFV LQ WKH IROORZLQJ IRXU VHFWLRQV�
)LQDOO\� WKLV LQWHUYLHZ LV FRQFOXGHG LQ WKH ILQDO VHFWLRQ�

)�� 7KH 6PDUW &LW\ 'HILQLWLRQ

� ,Q WKH 6& UHVHDUFK ([SHUW ( KDV FRQGXFWHG� WKH\ VKDUH WKH KROLVWLF SHUVSHFWLYHV RI VPDUW
FLWLHV XVHG E\ WKLV UHVHDUFK

◦ +RZHYHU� WKH\ QRWH WKDW WKHUH LV DPDMRU IRFXV RQ LPSOHPHQWLQJ WHFKQRORJ\ WR LPSURYH
FLW\ VPDUWQHVV� EXW VRPH FLWLHV IRFXV RQ GRLQJ WKLQJV LQ WKH RWKHU ZD\V �PDNLQJ D FLW\
VPDUWHU GRHV QRW KDYH WR LQYROYH 7HFKQRORJ\ L�H IDFW�EDVHG GHFLVLRQ PDNLQJ�

� 7KXV� ([SHUW ( ZRXOG GHILQH 6&V VLPLODU WR WKH ZRUNLQJ GHILQLWLRQ RI WKLV UHVHDUFK

)�� )RFXV $UHDV &RQWHQWV

� ([SHUW ( SURSRVHV RQH QHZ IRFXV DUHD IRU *86)

◦ 7KH\ ZDQW WR DGG D QHZ 'ULYHU IRFXV DUHD� ´)LQDQFLQJ´ �HOHPHQWV PD\ EH FRYHUHG
E\ H[LVWLQJ IRFXV DUHDV�

◦ $FFRUGLQJ WR WKHP� QR QHZ 'HVLUHG 2XWFRPHV IRFXV DUHDV DUH QHHGHG DV WKH\ DUH
YHU\ EURDG
∗ %XW WKH\ GR SURSRVH UHQDPLQJ WKH 6XVWDLQDELOLW\ FRQVWUXFW

� 7KH\ QRWH WKDW WKH 4XDOLW\ RI /LIH FRQVWUXFWV QHHG D PL[ RI QHZ VXEFRPSRQHQWV WKDW PLJKW
FRYHU WRSLFV IURP WKH RWKHU FRQVWUXFWV

◦ 7KH\ DOVR IRXQG WKDW H[LVWLQJ VXEFRPSRQHQWV QHHG WR EH UHDVVRFLDWHG WR WKH IRFXV
DUHDV

� 7KHUHIRUH� ([SHUW ( LQGLFDWHV EHLQJ VRPHZKDW XQFHUWDLQ DERXW WKH IRFXV DUHDV

)�� 7KH 5HODWLRQVKLSV ZLWKLQ WKH )UDPHZRUN

� ([SHUW ( GLG QRW PDNH DQ\ FRPPHQWV FRQFHUQLQJ WKLV WRSLF

���
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)�� 7KH ,QGH[ ,VVXH

� ([SHUW ( ZKR SXEOLVKHG 86 DVVHVVPHQW UHVHDUFK DQG KDV LQYHVWLJDWHG FLW\ DWWLWXGHV WR�
ZDUGV 86 DVVHVVPHQW PHDVXUHPHQW LWHPV KDV IRXQG WKDW FLW\ DGPLQLVWUDWRUV JHQHUDOO\
GRQ¶W OLNH DEVROXWH LQGH[HV

◦ (VSHFLDOO\ LQ WKH FDVHV ZKHUH VXFK LQGH[HV DUH XQFOHDU DV WR ZKDW WKH\ PHDVXUH DQG
KRZ WKH\ DUH FDOFXODWHG

◦ :KHUH D YDJXH FKDQJH �WKDW LV QRW WUDQVSDUHQW� LQ WKH LQGH[ FDOFXODWLRQ FKDQJHV WKH
UHVXOWV
∗ /HDYLQJ WKH FLWLHV WR SRQGHU KRZ WKH LQGH[ FDOFXODWLRQ DQG WKHLU UDQN FKDQJHG

◦ $V D UHVXOW ([SHUW ( IRXQG WKDW FLWLHV GHFLGH WKDW WKH LQGH[ PLJKW QRW FDSWXUH WKH
DVSHFWV WKH\ DUH LQWHUHVWHG LQ DQG WKXV GR QRW ILQG WKH LQGH[ XVHIXO

◦ 7KH\ HQFRXUDJH WKDW DQ\ 86 DVVHVVPHQW VKRXOG EH DGDSWHG IRU WKH ORFDO FRQWH[W RI
WKH FLW\ VR WKDW LW FDQ EH XVHIXO IRU SROLF\ PDNHUV

� 7KXV� ([SHUW ( EHOLHYHV WKDW FDUU\LQJ RXW VXFK DQ DVVHVVPHQW ZLOO EH LPSURYHG E\ LQFOXG�
LQJ WKH GHFLVLRQ�PDNHUV DV PXFK DV SRVVLEOH

◦ 7KH\ QRWHG WKDW WKH VHOHFWLRQ RI LQGLFDWRUV LV FUXFLDOO\ OLQNHG WR WKH SROLF\ LQWHQWLRQV
DQG WKH SROLF\ SULRULWLHV RI D FHUWDLQ FLW\� DV WKH DVVHVVPHQW VKRXOG KHOS SROLF\�PDNLQJ
DQG EHQHILW SROLF\ GHFLVLRQ�PDNHUV

◦ ([SHUW ( LV LQ IDYRU RI LPSURYLQJ WKH IOH[LELOLW\ RI WKH 86 DVVHVVPHQWV RI DQ\ PHD�
VXUHPHQW LWHP E\ RIIHULQJ D SRUWIROLR RI LQGLFDWRUV IRU FLWLHV WR VHOHFW

)�� &RQFOXVLRQ

,Q FRQFOXVLRQ� WKH H[SHUW RSLQLRQ LQWHUYLHZ ZLWK ([SHUW ( JHQHUDWHG IHHGEDFN RQ WKUHH WRSLFV�
��� D KROLVWLF SHUVSHFWLYH DQG D VLPLODU 6& GHILQLWLRQ LV VKDUHG EHWZHHQ WKLV UHVHDUFK DQG ([SHUW
(� ��� WKH XQFHUWDLQW\ DV WR ZKDW WKH IRFXV DUHDV DQG VXEFRPSRQHQWV VKRXOG PHDVXUH� DQG ���
IURP WKH H[SHULHQFH RI ([SHUW (¶V UHVHDUFK� GHYHORSLQJ DQ LQGH[ VKRXOG EH DYRLGHG LQ RUGHU WR
DFFRXQW IRU WKH GHVLUHV DQG WKH ORFDO FRQWH[W RI WKH FLWLHV DQG LWV SROLF\ PDNHUV� 7KH\ SURSRVH
PDNLQJ DQ\ 86 DVVHVVPHQW PHDVXUHPHQW LWHP DV IOH[LEOH DV SRVVLEOH WR DGGUHVV WKH LQGH[
LVVXH� 7KH\ GR QRW KDYH DQ\ FRPPHQWV RQ WKH UHODWLRQVKLSV ZLWKLQ WKH IUDPHZRUN�
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$33(1',;*
([SHUW ) 6WUXFWXUHG 6XPPDU\

*�� ,QWURGXFWLRQ

7KLV LV D VXPPDU\ RI WKH UHVSRQVHV WKH ([SHUW ) JDYH GXULQJ WKHLU H[SHUW RSLQLRQ LQWHUYLHZ�
7KLV VXPPDU\ GHVFULEHV WKHLU UHVSRQVHV FRQFHUQLQJ IRXU WRSLFV LQ WKH IROORZLQJ IRXU VHFWLRQV�
)LQDOO\� WKLV LQWHUYLHZ LV FRQFOXGHG LQ WKH ILQDO VHFWLRQ�

*�� 7KH 6PDUW &LW\ 'HILQLWLRQ

� ([SHUW ) IRXQG WKDW ZKLFK 6& LQLWLDWLYHV LQ D FLW\ DUH PRVW QHHGHG� FKDQJHV EDVHG RQ WKH
FKDOOHQJHV IDFHG E\ D VSHFLILF FLW\ �HDFK FRQWH[W LV GLIIHUHQW�

◦ 7KH LQGLFDWRUV QHHGHG IRU DQ DSSURSULDWH 86 DVVHVVPHQW GLIIHU DFFRUGLQJ WR WKH FKDO�
OHQJHV WKH FLW\ LV IDFLQJ

� ([SHUW ) SXEOLVKHG UHVHDUFK DUWLFOH�V� ZLWK WKHLU RZQ VPDUW FLW\ GHILQLWLRQ DQG 86 DVVHVV�
PHQW PHWKRGRORJ\�

◦ 7KH H[SHUW¶V GHILQLWLRQ LV VOLJKWO\ GLIIHUHQW WKDQ WKH ZRUNLQJ 6& GHILQLWLRQ RI WKLV UH�
VHDUFK� EXW FDSWXUHV PRVW RI WKH VDPH DVSHFWV

*�� )RFXV $UHDV &RQWHQWV

� ([SHUW ) H[SUHVVHG XQFHUWDLQW\ LQ ZKDW WKH IRFXV DUHDV FRQWDLQHG� EXW WKLQNV WKH\ DUH YHU\
EURDG DQG VKRXOG EH KROLVWLF

◦ +RZHYHU� WKH\ GRQ¶W NQRZ ZKDW H[DFWO\ PLJKW EH PLVVLQJ
◦ $V D UHVXOW� WKHLU IHHGEDFN RQ WKHVH IRFXV DUHDV LV OLPLWHG

� 7KLV XQFHUWDLQW\ H[WHQGV WR WKH VXEFRPSRQHQWV RI WKH IRFXV DUHDV� ZKHUH D ODUJH QXPEHU
RI WKHP QHHG WR EH UHDUUDQJHG�

◦ 7KH\ DUH DOVR XQFHUWDLQ RI ZKDW WKHVH VXEFRPSRQHQWV DUH PHDQW WR PHDVXUH

*�� 7KH 5HODWLRQVKLSV ZLWKLQ WKH )UDPHZRUN

� ([SHUW ) H[SUHVVHG XQFHUWDLQW\ DV WR ZK\ WKH IRFXV DUHDV LQ *86) DUH JURXSHG VHSDUDWHO\
�GULYHUV YV� GHVLUHG RXWFRPHV FRQVWUXFWV� DQG WKH UHODWLRQVKLS EHWZHHQ WKRVH JURXSV
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◦ 7KH\ SURSRVH GHVLJQLQJ DQ DVVHVVPHQW JULG RU PDWUL[ WKDW DQDO\VHV WKH FRPSOH[
UHODWLRQVKLSV EHWZHHQ WKH WZR JURXSV RI IRFXV DUHDV DQG ZLWK WKH FKDOOHQJHV IDFHG
E\ WKH FLW\

◦ 7KH H[SHUW H[SOLFLWO\ QRWHV WKDW WKH FRQVWUXFWV GR LQWHUDFW ZLWK HDFK RWKHU� EXW KRZ
H[DFWO\ LV QRW NQRZQ

◦ ,�H� 7HFKQRORJ\ PD\ QRW EH D GULYHU �UDWKHU VRPHWKLQJ XVHG E\ WKH GULYHU IRFXV DUHDV�

� ([SHUW ) DOVR KLJKOLJKWV WKDW WKH UHODWLRQVKLS EHWZHHQ VXEFRPSRQHQWV DQG IRFXV DUHDV
DOVR QHHGV WR EH FKDQJHG� EXW WKLV FKDQJH GHSHQGV RQ WKH FLW\ LWV ORFDO FRQWH[W DQG WKH
SRVVLEOH FKDOOHQJHV LW IDFHV

*�� 7KH ,QGH[ ,VVXH

� ([SHUW ) DJUHHG ZLWK WKH JHQHUDO 86 DVVHVVPHQW DSSURDFK RI *860� EXW QRWHG WKDW DQ\
ILQDO RXWSXW ILJXUH LW JLYHV WKDW VXPPDULVHV WKH 86 RI D FLW\ LQWR RQH QXPEHU� WKH LQGLYLGXDO
YDOXHV RI WKH VXEFRPSRQHQWV DUH PRUH LQWHUHVWLQJ

◦ ,W DOORZV D FLW\ WR DVVHVV KRZ ZHOO LW LV GRLQJ LQ LQGLYLGXDO DUHDV DQG OHDUQ DPRQJVW
FLWLHV
∗ L�H� &LW\ � KDV D KLJK VFRUH IRU (GXFDWLRQ � ZKDW SURMHFW GLG WKH\ LPSOHPHQW WKDW
LPSDFWHG (GXFDWLRQ"

◦ 0DNHV WKH 86 DVVHVVPHQW PHDVXUHPHQW LWHP XVHIXO DV LW RIIHUV SUDFWLFDO LQVLJKW LQWR
XUEDQ VPDUWQHVV DQG KHOSV LGHQWLI\ FLWLHV�VPDUW SURMHFWV WR IROORZ�VKRZ KRZ D FLW\
FDQ DSSURSULDWHO\ GHYHORS LWVHOI IXUWKHU

� ([SHUW ) DGYLVHV WKDW PHDVXUHPHQW LWHPV FRQGXFWLQJ 86 DVVHVVPHQWV VKRXOG DGDSW WR
WKH SRVVLEOH FKDOOHQJHV IDFHG E\ FLWLHV LQ WKH UHJLRQ

� 7KXV� 86 DVVHVVPHQW PHDVXUHPHQW LWHPV VKRXOG QRW ORRN WR FDOFXODWH D VWDQGDUGL]HG
LQGH[ WKDW GRHV QRW DGDSW WR WKH FKDOOHQJHV IDFHG E\ WKH FLW\ FRQFHUQHG

◦ 7KH\ QRWH WKDW FLWLHV FDQ SHUIRUPSRRUO\ RQ LQGLFDWRUV ZKLFK DUH VWDQGDUGL]HG LQWHU�
QDWLRQDOO\ DQG VWLOO ILQG DSSURSULDWH DQVZHUV WR WKH LVVXHV WKH\ IDFH

◦ (DVLHU IRU D FLW\ WR FKRRVH D SUREOHP �RU FKDOOHQJH� WKDQ ZKLFK LQGLFDWRU WR XVH
∗ 7KHUHIRUH� ([SHUW ) VXJJHVWV PDNLQJ WKH PHDVXUHPHQW LWHP IOH[LEOH WR EH DEOH
WR DGDSW WKH VXEFRPSRQHQWV DQG LQGLFDWRUV WR WKH VLWXDWLRQ RI WKH FLW\

� 7KH\ GR DJUHH ZLWK WKH IRXU DFWLRQV *860¶V DVVHVVPHQW DSSURDFK

*�� &RQFOXVLRQ

,Q FRQFOXVLRQ� WKH H[SHUW RSLQLRQ LQWHUYLHZ ZLWK ([SHUW ) JHQHUDWHG IHHGEDFN RQ IRXU WRSLFV� ���
WKH 6& GHILQLWLRQ RI D FLW\ FKDQJHV EDVHG RQ WKH FKDOOHQJHV IDFHG E\ WKDW FLW\� ��� WKH XQFHUWDLQW\
RQ ZKDW WKH IRFXV DUHDV DQG WKHLU VXEFRPSRQHQWV FRQWDLQ� ��� WKH XQFHUWDLQW\ RI WKH UHODWLRQ�
VKLSV ZLWKLQ WKH IUDPHZRUN DQG WKH LPSRUWDQFH WR LQFOXGH WKRVH UHODWLRQVKLSV LQ WKH DVVHVVPHQW�
DQG ��� WKH H[SHUW UHFRPPHQGV WKDW *860 GRHV QRW FDOFXODWH D VWDQGDUGL]HG LQGH[ WKDW GRHV
QRW DFFRXQW IRU WKH ORFDO FRQWH[W RI D FLW\ DQG SRVVLEOH FKDOOHQJHV LW IDFHV�
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$33(1',;+
9DOLGDWLRQ 5RXQG� ,QWHUYLHZ 'LVFXVVLRQ *XLGH

,QWHUYLHZ 'HWDLOV

7LPH 1HHGHG � KRXU
,QWHUYLHZ 7RSLFV 6PDUW FLW\� 8UEDQ VPDUWQHVV DVVHVVPHQW� *860¶V XVHIXOQHVV
,QWHUYLHZ *HQ�
HUDO )RUPDW

6HPL�VWUXFWXUHG YDOLGDWLRQ LQWHUYLHZ

3URMHFW 'HVFULS�
WLRQ

'HYHORS D WRRO WKDW DVVHVVHV WKH VPDUWQHVV RI FLWLHV JOREDOO\ DQG FDQ EH
XVHG E\ FLWLHV WR PHDVXUH WKHLU RZQ FXUUHQW VPDUWQHVV DQG WKH SRWHQWLDO
LPSDFW D SURMHFW ZLOO KDYH RQ WKHLU IXWXUH VPDUWQHVV ZKHQ LPSOHPHQWHG�

,QWHUYLHZ 3XU�
SRVH

9DOLGDWLRQ VWXG\� 7KH SXUSRVH RI WKLV LQWHUYLHZ LV WR JDWKHU IHHGEDFN RQ
WKH XVHIXOQHVV RI WKH *860 SURWRW\SH GHYHORSHG IRU WKLV SURMHFW�

,QWHUYLHZ 'DWD
8VH

,QWHUYLHZ UHVSRQVHV ZLOO EH XVHG WR YDOLGDWH WKH SURWRW\SH RI WKH *860
�RU *860 9�����

7DEOH +��� ,QWHUYLHZ 'HWDLOV

7R EHJLQ� WZR WHUPV WKDW ZLOO EH XVHG WKURXJKRXW WKLV LQWHUYLHZ� DUH GHILQHG LQ WKH WDEOH EHORZ�

7HUP 'HILQLWLRQ
6PDUW &LW\ :H EHOLHYH D FLW\ WR EH VPDUW ZKHQ LQYHVWPHQWV LQ KXPDQ DQG VR�

FLDO FDSLWDO DQG JHQHUDO FLW\ DQG ,&7 LQIUDVWUXFWXUH IXHO VXVWDLQDEOH
FRPSHWLWLYHQHVV DQG D KLJK TXDOLW\ RI OLIH� ZLWK D ZLVH PDQDJHPHQW RI
QDWXUDO UHVRXUFHV� WKURXJK SDUWLFLSDWRU\ JRYHUQDQFH�

8UEDQ 6PDUWQHVV 7KH VPDUWQHVV RI D FLW\�

7DEOH +��� *HQHUDO 7HUP 'HILQLWLRQV

,QWHUYLHZ 'LVFXVVLRQ

%HIRUH SURFHHGLQJ LQ WKLV LQWHUYLHZ� WKH QH[W WZR VHFWLRQV LQWURGXFH WKH *860�

���
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'HYHORSLQJ WKH 6PDUWQHVV RI &LWLHV

7KHUH KDV EHHQ D JURZLQJ WUHQG RI XUEDQL]DWLRQ DFURVV WKH ZRUOG� &LWLHV IDFH PRUH DQG PRUH
FKDOOHQJHV� 7R DGGUHVV WKHVH FKDOOHQJHV� FLWLHV RIWHQ WXUQ WR VROXWLRQV OLQNHG WR WKH VPDUW FLW\
FRQFHSW� 7KH FRQFHSW LV GHILQHG RQ D KROLVWLF� KLJK�OHYHO LQ 7DEOH �� +RZHYHU� RQ D ORZ�OHYHO�
HYHU\ FLW\ KDV LWV RZQ ORFDO FRQWH[W WKDW IRUPV WKH EDVLV IRU LWV XQLTXH XUEDQ VPDUWQHVV GHILQLWLRQ�
:KLOH WKHUH LV QR VWDQGDUGL]HG GHILQLWLRQ RI VPDUW FLW\� PDQ\ FLWLHV GR ZDQW WR GHYHORS WKHLU XUEDQ
VPDUWQHVV�

7KDW EHJV WKH TXHVWLRQ� +RZ GR \RX LPSURYH D FLW\¶V XUEDQ VPDUWQHVV"

7KH VROXWLRQ LV WR VHOHFW DQG LPSOHPHQW HIIHFWLYH SURMHFWV WR GHYHORS XUEDQ VPDUWQHVV� 7KLV
VHOHFWLRQ LV D FRPSOH[ PDWWHU IRU WKH SHRSOH UHVSRQVLEOH IRU PDNLQJ VXFK GHFLVLRQV� &HQWUDO
TXHVWLRQV LQ WKLV GHFLVLRQ�PDNLQJ SURFHVV DUH� :KDW DVSHFWV RI XUEDQ VPDUWQHVV DUH VWURQJHU
DQG ZHDNHU LQ WKH FLW\" :KDW SURMHFWV ZRXOG EHVW LPSURYH WKDW VPDUWQHVV" +RZ HIIHFWLYH ZHUH
WKH\ HOVHZKHUH"

,QWURGXFLQJ WKH *OREDO 8UEDQ 6PDUWQHVV 0RGHO DQG LWV 3URWRW\SH

)LJXUH +��� 7KH )UDPHZRUN 8VHG E\ *860

7KH *OREDO 8UEDQ 6PDUWQHVV 0RGHO ZDV GHYHORSHG WR VXSSRUW WKLV GHFLVLRQ PDNLQJ� 7KH PRGHO
IUDPHZRUN LQ )LJXUH � GHILQHV WKH VHYHQ FRQVWUXFWV ± WKH IRFXV DUHDV � RI XUEDQ VPDUWQHVV RQ D
KLJK�OHYHO� 8UEDQ VPDUWQHVV FDQQRW EH GLUHFWO\ PHDVXUHG� 5DWKHU LW FDQ EH LQGLUHFWO\ DVVHVVHG
E\ PHDVXULQJ WKHVH VHYHQ FRQVWUXFWV�

:KDW DVSHFWV HDFK IRFXV DUHD FRQFHUQV LV GHILQHG LQ WKH $SSHQGL[� 7KH IRFXV DUHDV FDQ EH
PHDVXUHG E\ FROOHFWLQJ GDWD IURP RQH RU PRUH LQGLFDWRUV�

,QGLFDWRU GDWD LV DQDO\]HG IRU WKH DVVHVVPHQW RI WKH VPDUWQHVV RI WKH FLW\� 7KH GDWD LV WKHQ
SUHVHQWHG WR EH GLVFXVVHG E\ WKH PRGHO¶V HQG XVHUV�
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1RWH WKDW WKLV DVVHVVPHQW LV EDVHG RQ WKH XQLTXH XUEDQ VPDUWQHVV GHILQLWLRQ RI WKH RULJLQDO FLW\�
2WKHU FLWLHV FDQ EH DVVHVVHG DQG FRPSDUHG ZLWK WKH RULJLQDO FLW\� +RZHYHU� WKH\ GHILQH XUEDQ
VPDUWQHVV GLIIHUHQWO\ ZKHQ FRQGXFWLQJ DVVHVVPHQWV DQG WKH\ ZRXOG XVH GLIIHUHQW LQGLFDWRUV�

)RU WKLV SURMHFW� , KDYH GHYHORSHG DQ ([FHO�EDVHG SURWRW\SH RI WKH PRGHO� , KDYH VHOHFWHG
LQGLFDWRUV WR DVVHVV WKH VPDUWQHVV RI \RXU FLW\� 7KLV LV QRW PHDQW WR EH D SHUIHFW DVVHVVPHQW�
EXW DQ DSSUR[LPDWLRQ RI VXFK D PHDVXUHPHQW� 7KH VHOHFWLRQ RI DQ LGHDO VHW RI LQGLFDWRUV LV QRW
WKH IRFXV RI WKLV UHVHDUFK�

7KH PRGHO DQG LWV SURWRW\SH YLVXDOL]H WKH GDWD RI XUEDQ VPDUWQHVV� DOORZLQJ HDV\ FRPPXQLFD�
WLRQ RI WKH XUEDQ VPDUWQHVV DVVHVVPHQW DQG FRPSDULVRQV RI DVVHVVPHQWV EHWZHHQ FLWLHV�

2YHUDOO WKH *OREDO 8UEDQ 6PDUWQHVV 0RGHO SURYLGHV D UHSHDWDEOH� WUDQVSDUHQW DQG UREXVW SUR�
FHVV WR VXSSRUW GHFLVLRQ�PDNLQJ RQ ZKLFK VPDUW FLW\ SURMHFW�V� D FLW\ VKRXOG LQYHVW LQ�

5HVSRQVHV

$W WKLV SRLQW� \RX ZLOO EH SURYLGHG ZLWK *860 9��� �WKH *860 SURWRW\SH� DQG ZH ZLOO JR WKURXJK
LW WRJHWKHU� <RX ZLOO WKHQ EH DVNHG WR GLVFXVV D QXPEHU RI VWDWHPHQWV OLVWHG LQ WKH IROORZLQJ
VHFWLRQ�

3HU VWDWHPHQW \RX ZLOO EH DVNHG�

+RZ PXFK GR \RX DJUHH ZLWK DOO RI WKH VWDWHPHQWV DFFRUGLQJ WR WKH VFDOH VKRZQ LQ 7DEOH �
EHORZ"

6WURQJO\
'LVDJUHH

'LVDJUHH 1HXWUDO $JUHH 6WURQJO\
$JUHH

7DEOH +��� )LYH 3RVVLEOH 5HVSRQVHV 6FDOH

)RU HDFK VWDWHPHQW� H[SODLQ \RXU UHVSRQVH�

:RXOG \RXU UHVSRQVH GLIIHU IRU *860 9���" ,I \HV� \RX ZLOO EH DVNHG WR H[SODLQ KRZ DQG ZK\�

6WDWHPHQWV WR 'LVFXVV

7KH VWDWHPHQWV DUH EDVHG RQ WKH 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\ �87$87�
PRGHO ZKLFK LV XVHG KHUH WR GHWHUPLQH KRZ XVHIXO *860 9��� FDQ EH IRU GHFLVLRQ�PDNHUV�
7KH\ DUH GLVSOD\HG LQ WKH WDEOH EHORZ� 7R LPSURYH WKH UHDGDELOLW\ RI WKH VWDWHPHQWV� WKH\ KDYH
EHHQ JURXSHG LQ VHWV RI IRXU� 7KH VWDWHPHQWV LQ WKH WDEOH UHIHU WR WKH *860 SURWRW\SH DV *860
9����

1R� 6WDWHPHQW
� , ZRXOG ILQG *860 9��� XVHIXO LQ P\ MRE�
� 8VLQJ *860 9��� ZRXOG LQFUHDVH P\ SURGXFWLYLW\�
� 0\ LQWHUDFWLRQ ZLWK *860 9��� ZRXOG EH FOHDU DQG XQGHUVWDQGDEOH�
� , ZRXOG ILQG *860 9��� HDV\ WR XVH�
� ,W ZRXOG EH HDV\ IRU PH WR EHFRPH VNLOOIXO DW XVLQJ *860 9����
� 8VLQJ *860 9��� WR VXSSRUW P\ WDVNV LV D JRRG LGHD�
� , ZRXOG OLNH ZRUNLQJ ZLWK *860 9����
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� ,Q JHQHUDO� P\ RUJDQL]DWLRQ ZRXOG VXSSRUW WKH XVH RI *860 9����
� , KDYH WKH NQRZOHGJH QHFHVVDU\ WR XVH *860 9����
�� *860 9��� LV FRPSDWLEOH ZLWK RWKHU V\VWHPV , XVH�

�� � ��� , FRXOG FRPSOHWH D MRE RU WDVN XVLQJ *860 9���. . .
�� . . . LI WKHUH ZDV QR RQH DURXQG WR WHOO PH ZKDW WR GR DV , JR�
�� . . . LI , KDG MXVW WKH EXLOW�LQ KHOS IDFLOLW\ IRU DVVLVWDQFH�
�� , IHHO DSSUHKHQVLYH �RU XQFHUWDLQ� DERXW XVLQJ *860 9����
�� *860 9��� LV VRPHZKDW LQWLPLGDWLQJ WR PH�
�� , SUHGLFW , ZRXOG XVH *860 9��� LQ WKH QH[W � PRQWKV�

7DEOH +��� 87$87 6WDWHPHQWV

)LQDOO\� WZR JHQHUDO TXHVWLRQ WR FDSWXUH DQ\WKLQJ QRW GLVFXVVHG SUHYLRXVO\�

��� 'R \RX KDYH DQ\ UHFRPPHQGDWLRQV RI ZKDW IHDWXUHV VKRXOG EH DGGHG RU
UHPRYHG IRU *860 9���"

��� 'R \RX KDYH DQ\ RWKHU FRPPHQWV RQ *860 9��� RU DQ\WKLQJ UHODWHG"

, ZRXOG OLNH WR WKDQN \RX IRU SDUWLFLSDWLQJ LQ WKLV LQWHUYLHZ�

���
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$SSHQGL[

7KH DVSHFWV IURP HDFK IRFXV DUHD LQ WKH *OREDO 8UEDQ 6PDUWQHVV 0RGHO IUDPHZRUN �VKRZQ LQ
)LJXUH �� DUH GHILQHG LQ 7DEOH � EHORZ�

)RFXV $UHD 1DPH 'HILQLWLRQ
&RPPXQLW\ $VSHFWV FRQFHUQLQJ WKH FDSDELOLWLHV RI SHRSOH ZKR OLYH LQ WKH FLW\ DQG

WKHLU RUJDQL]DWLRQV LQFOXGLQJ VRFLDO SDUWLFLSDWLRQ RU KHDOWK�HGXFDWLRQ
FRQGLWLRQV RI FLWL]HQV�

7HFKQRORJ\ &KDUDFWHULVWLFV RI WKH XVH RI WHFKQRORJ\ LQ WKH FLW\ LQFOXGLQJ WKH DF�
FHVVLELOLW\ RI ,&7�LQIUDVWUXFWXUH

,QIUDVWUXFWXUH &KDUDFWHULVWLFV RI WKH KXPDQ�PDGH HOHPHQWV LQ WKH XUEDQ HQYLURQ�
PHQW LQFOXGLQJ WKH WUDQVSRUW V\VWHP RU SRSXODWLRQ GHQVLW\

*RYHUQDQFH (OHPHQWV FRQFHUQHG ZLWK SHUIRUPLQJ DSSURSULDWH SODQQLQJ� GHYHO�
RSPHQW� DQG PDQDJHPHQW SUDFWLFHV E\ WKH FLW\ LQFOXGLQJ SXEOLF VHU�
YLFHV RU FLWL]HQ HQJDJHPHQW

4XDOLW\ RI /LIH $VSHFWV FRQFHUQLQJ KRZ ZHOO SHRSOH LQ WKH FLW\ OLYH LQFOXGLQJ VDWLV�
IDFWLRQ ZLWK HGXFDWLRQ�KHDOWK IDFLOLWLHV RU SRYHUW\ UDWH

&RPSHWLWLYHQHVV $VSHFWV FRQFHUQLQJ WKH HFRQRPLF JURZWK DQG DWWUDFWLYHQHVV RI D FLW\
DQG LWV FRPSHWLWLYH SRVLWLRQ WR RWKHU FLWLHV LQFOXGLQJ SURGXFWLYLW\ RU
HQWUHSUHQHXUVKLS

6XVWDLQDELOLW\ $VSHFWV FRQFHUQLQJ WKH HIILFLHQF\ RI D FLW\¶V PDQDJHPHQW RI UH�
VRXUFHV DQG LPSDFWV RQ LWV HQYLURQPHQW LQFOXGLQJ SROOXWLRQ RU HQHUJ\

7DEOH +��� )RFXV $UHD 'HILQLWLRQV
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$33(1',; ,
(QVFKHGH ,QWHUYLHZ 6WUXFWXUHG 6XPPDU\

,QWURGXFWLRQ

7KLV LV D VXPPDU\ RI WKH UHVSRQVHV WKH SDUWLFLSDQWV JDYH GXULQJ WKH (QVFKHGH ,QWHUYLHZ� 7KLV
VXPPDU\ GHVFULEHV WKHLU UHVSRQVHV FRQFHUQLQJ ILYH WRSLFV LQ WKH IROORZLQJ ILYH VHFWLRQV� )LQDOO\�
WKLV LQWHUYLHZ LV FRQFOXGHG LQ WKH ILQDO VHFWLRQ�

,QGLFDWRUV WR 8VH

� 7KH\ QRWHG WKDW ZKLOH DSSURSULDWH LQGLFDWRUV WR XVH WR DVVHVV WKH 86 RI D FLW\ ZRXOG EH
EDVHG RQ WKDW FLW\¶V 6& GHILQLWLRQ WKDW WKH PDMRU REVWDFOH IRU DQ\ VXFK DVVHVVPHQW

◦ 8QGHUVWRRG WKDW WKH VHW RI LQGLFDWRUV FRXOG QRW EH VWDQGDUGL]HG DQG ZRXOG EH FKDQJ�
HG GHSHQGLQJ RQ WKH FLW\¶V GHILQLWLRQ DQG DYDLODEOH LQGLFDWRUV

◦ 7R HQDEOH WKH FRPSDULVRQ RI DVVHVVPHQWV� WKH\ DJUHHG ZLWK WKH IROORZLQJ�
∗ &LWLHV FDQ VHOHFW LQGLFDWRUV IURP D OLVW RI LQGLFDWRUV SUHVHOHFWHG UHVHDUFK RU H[�
SHUWV

∗ &LWLHV DVVHVVHG E\ VDPH RU VLPLODU LQGLFDWRUV �ZKLFK DUH WKHQ DSSURSULDWHO\ QRU�
PDOL]HG� FDQ EH FRPSDUHG WR HDFK RWKHU

∗ (QDEOLQJ FRPSDULVRQ LV DQ LPSRUWDQW SRLQW DV WKH\ QRWH LW LV LQWHUHVWLQJ WR VHH
KRZ RWKHU FLWLHV DUH GRLQJ

� $FFRUGLQJ WR WKHP� WKH LQGLFDWRUV XVHG LQ PRVW RI *860¶V DVVHVVPHQWV ZRXOG EH UHOHYDQW
WR WKH 6XVWDLQDEOH 'HYHORSPHQW *RDOV �6'*V�� GHILQHG E\ WKH 8QLWHG 1DWLRQV

◦ $VVHVVPHQWV VKRXOG DFFRXQW IRU WKH 6'*V �DV WKH\ DOVR XVH DOPRVW WKH VDPH LQGL�
FDWRUV�

◦ LQGLFDWRUV IRU PHDVXULQJ WKH 6'*V VKRXOG EH XVHG LQ DVVHVVPHQWV

◦ 7KLV LGHD LV DGGUHVVHG IXUWKHU LQ RWKHU VHFWLRQVV
�KWWSV���VXVWDLQDEOHGHYHORSPHQW�XQ�RUJ�"PHQX ����
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7KH )RFXV RI WKH 0RGHO

� 7KH IRFXV RI *860 �DQG LWV SURWRW\SH� VKRXOG EH FKDQJHG WR QRW RQO\ DVVHVV WKH 86 RI
D FLW\� EXW DVVHVV WKH SHUIRUPDQFH RI D FLW\ DV ZKROH RU DVVHVV WKH SHUIRUPDQFH LQ WHUPV
RI WKH 6'*V

◦ 7KH QHHGHG FKDQJH LQ IRFXV LV DOLJQHG WR WKH µµ,QGLFDWRUV WR 8VH´ � µµ8VH RI 0RGHO´
DQG µµ5HFRPPHQGDWLRQ´ VHFWLRQV

◦ 1RZ DQ\ DVVHVVPHQW UHVXOW *860 SURGXFHV LV LQWHUHVWLQJ
∗ %XW 86 LQ LWVHOI LV QRW WKH JRDO RI FLWLHV RU WKHLU*, 6& SURMHFWV
∗ ´7KH VPDUWQHVV RI D FLW\ LV LQWHUHVWLQJ� EXW LW¶V QRW XUJHQW� :KHQ ZH ORRN DW WKH
FLW\ DV D ZKROH DQG KRZ ZH¶UH GRLQJ DQG KRZ ZHOO WKH FLW\ LV GRLQJ RQ HGXFDWLRQ�
ZHOO EHLQJ DQG KHDOWK� DOO RI D VXGGHQ LW¶V XUJHQW DQG LPSRUWDQW´

∗ ´,W¶V QRW DERXW KRZ VPDUW ZH DUH� EXW KRZ LV HYHU\RQH GRLQJ LQ WKH FLW\ DQG ZKDW
FDQ ZH GR WR PDNH LW EHWWHU IRU WKHP� 7KDW¶V WKH PDLQ JRDO IRU WKH FLW\ DQG WKH
FLW\ JRYHUQPHQW�´

∗ 6R *860 XVHIXOQHVV FKDQJHV IURP WKH WRRO LV LQWHUHVWLQJ WR LW DVVHVV WKH FLW\¶V
PDLQ JRDO

◦ $FFRUGLQJ WR WKHP� PRVW RI WKH IRFXV DUHDV LQ *860 GR QRW FRQFHUQ VPDUWQHVV DORQH
�H[FHSW PD\EH 7HFKQRORJ\�
∗ 7KXV� WKH PRGHO FDQ HDVLO\ EH DGMXVWHG WR FRYHU WKH FRPSRQHQWV RI WKH ZKROH
FLW\ RU 6'*V UHOHYDQW FRPSRQHQWV

◦ *860¶V XVHIXOQHVV JUHDWO\ LPSURYHV ZKHQ LW¶V IRFXV FKDQJHV
∗ 0DQ\ FRPPHQWV LQ WKLV LQWHUYLHZ QRWHG WKDW *860 ZRXOG EH PRUH XVHIXO LI QRW
MXVW 86 LV DVVHVVHG EXW WKH FLW\ DV ZKROH �RU WKH 6'*V� LV DVVHVVHG

8VH RI WKH 0RGHO

� 7KH\ GR QRW WKLQN WKDW *860 FDQ FXUUHQWO\ EH XVHIXO� DOWKRXJK WKH\ GR VHH WKH EHQHILWV LW
FDQ SURYLGH

◦ 1RWHG WKDW *860 DQG LWV SURWRW\SH GLG SURYLGH DD UHSHDWDEOH DQG UREXVW SURFHVV WR
PHDVXUH 86 DQG LW ZRXOG KHOS SURMHFW VHOHFWLRQ GHFLVLRQ�PDNLQJ

◦ %XW IRU FLW\ SUREOHPV DV D ZKROH� WKDQ RQO\ IRU 86
◦ 7KH\ LGHQWLILHG WKH 86 6SLGHU &KDUW DV DV D JRRG ZD\ WR YLVXDOL]H VXFK LQGLFDWRU GDWH

� .H\ LVVXH ZLWK LWV XVH�

◦ 7KH JRDO RI FLWLHV LV QRW WR EH VPDUW �RU LQFUHDVH 86� EXW WR DGGUHVV SUREOHPV WKH\¶YH
LGHQWLILHG

◦ 6HOHFW SURMHFWV WKDW ´VROYH´ WKRVH SUREOHPV
◦ :KDW SUREOHPV QHHG WR EH DGGUHVVHG GLIIHU IRU WKH FLWLHV

∗ )�H� (QVFKHGH GRHV QRW H[SHULHQFH WKH PRELOLW\ SUREOHPV WKDW $PVWHUGDP� D
FLW\ ZLWK D KLJKHU SRSXODWLRQ �DQG KLJKHU SRS� GHQVLW\� WKDQ (QVFKHGH�

∗ 7KXV (QVFKHGH GRHV QRW QHHG WR LQYHVW PXFK LQ SURMHFWV WKDW DGGUHVV PRELOLW\
SUREOHPV DORQH

◦ 7KH NH\ IRFXV LV WKH XUJHQF\ RI WKH SUREOHP
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◦ 2QH EHJLQV E\ LGHQWLI\LQJ WKH SUREOHP RQH ZDQWV WR ORVH� \RX GRQ¶W VWDUW ZLWK D VROX�
WLRQ WR D SUREOHP \RX GRQ¶W KDYH

◦ :KHQ GHFLGLQJ ZKLFK SURMHFW D FLW\ ZLVK WR LPSOHPHQW�
∗ WKH PRVW LPSRUWDQW WKLQJ LV WR DQDO\]H D SUREOHP WKDW \RX FDQ DGGUHVV ZLWK QHZ
FXUUHQW DQG DYDLODEOH WHFKQRORJLHV

∗ 7KHQ \RX QHHG WR PHDVXUH WKH LPSDFW RI WKH SURMHFW
◦ 6&�3URMHFW 6HOHFWLRQ GHFLVLRQ�PDNHUV ZRXOG ZDQW D WRRO WKDW LGHQWLILHV WKH XUJHQW
SUREOHPV IDFHG E\ WKH FLW\� WKH PRGHO GRHV QRW GR WKDW�
∗ *860 PLJKW LQGLFDWH VHYHUDO DUHDV ZKHUH VXFK SUREOHPV DUH EXW LW GRHV QRW
LQGLFDWH WKH OHYHO RI XUJHQF\ RU DQDO\]H VSHFLILF SUREOHPV WKDW QHHG WR EH DG�
GUHVVHG

◦ ,Q WKHLU H[SHULHQFH� IRU VXFK SURMHFWV� \RX ZDQW WR VWDUW E\ LGHQWLI\LQJ ZKDW SUREOHPV
WKH SURMHFW VROYHV
∗ $V RQHV VWDUWHG ZLWK LGHQWLI\LQJ WKH ,7 VROXWLRQ ILUVW OHDGV WR SURMHFWV EHLQJ LPSOH�
PHQWHG ZKLFK GRQ¶W VROYH DQ\WKLQJ
† 0D\EH LQ WKH VKRUW WHUP� EXW QRW LQ WKH ORQJ WHUP

∗ $ ZD\ WR TXDQWLI\ DQG PHDVXUH SURMHFW LPSDFW �RU GHVLUHG LPSDFW� ZLOO HQVXUH WKDW
WKH SURMHFW ´VROYHV´ �RU NHHSV VROYLQJ� WKH SUREOHP RYHU WKH ORQJ�WHUP

∗ 7KH\ GR DJUHH WKDW *860 FDQ LGHQWLI\ SUREOHP DUHDV EXW WKHQ \RX KDYH WR VWXG\
WKRVH SUREOHP DUHDV WKRURXJKO\

∗ *860 FDQ EH PRUH XVHIXO IRU ORRNLQJ DW WKH FLW\ DV D ZKROH DQG QRW RQO\ VPDUW�
QHVV
† 7KH\ DUH DOZD\V ORRNLQJ WR DQVZHU WKHVH TXHVWLRQV�
! +RZ DUH ZH GRLQJ FRPSDUHG WR RWKHU FLWLHV" +RZ ZHOO LV WKH FLW\ GRLQJ"
$QG KRZ ZHOO DUH WKLQJV JRLQJ LQ WKH FLW\"�

! 7KH\¶UH XQVXUH RI KRZ *860 DQVZHUV WKHVH TXHVWLRQV
† .H\ SRLQW� WKLV GRHV QRW MXVW FRQFHUQ VPDUWQHVV� EXW DOO VXEMHFWV LQ WKH FLW\
† ,Q *860 DOO WKH LQGLFDWRUV DUH YHU\ LPSRUWDQW IRU WKH FLW\
† $OO WKH LQGLFDWRUV IRU WKH PRGHO FDSWXUH FUXFLDO DVSHFWV RI FLW\ SHUIRUPDQFH
! ,PSRUWDQW IRU FLWLHV WR NQRZ DQG KDYH TXDQWLILDEOH HYLGHQFH RI WKLV SHUIRU�
PDQFH

! 7KHQ LW LV LQWHUHVWLQJ WR VHH KRZ RWKHU FLWLHV DUH GRLQJ
! %XW DOO WKLV LV QRW DV LQWHUHVWLQJ LI MXVW DVVHVVLQJ 86 EXW DVVHVVLQJ WKH FLW\
DV D ZKROH

! 7KHQ LW ZRXOG EH YHU\ LQWHUHVWLQJ IRU FLW\ VSDWLDO GHYHORSPHQW DV D ZKROH

� *860 DQG LW¶V SURWRW\SH VHHPV FOHDU� XQGHUVWDQGDEOH DQG HDV\ WR XVH

◦ %XW WKH\ QHHG PRUH WLPH WR VWXG\ LW WR FRPPHQW RQ KRZ FRPSDWLEOH LW LV ZLWK V\VWHPV
WKH\ XVH RU LI WKH\ DQG WKHLU FROOHDJXHV ZRXOG IHHO XQFHUWDLQ DERXW XVLQJ LW LQ WKH
IXWXUH

◦ 7KHVH FRPPHQWV DUH WDNLQJ DFFRXQW RI WKH IDFW WKDW WKH FLW\ ZLOO UHFHLYH KHOS LQLWLDOO\
WR VHW WKH PRGHO XS ZLWK WKH LQGLFDWRUV GHVLUHG E\ WKH FLW\
∗ ,Q RWKHU FDVHV� WKH FLW\ RQO\ KDV WR SURYLGH DQ H[WHUQDO SDUW\ ZLWK GDWD DQG WKH\
JLYH EDFN WKH UHVXOWV

∗ *860 FRQWDLQV D ORW RI LQIRUPDWLRQ� VR LW LV LQWLPLGDWLQJ
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∗ :LWK PRUH WLPH RQ WKHLU SDUW WR VWXG\ WKH PRGHO� WKH\ VD\V LW¶V TXLWH FOHDU WKDW \RX
ZRXOG ORVH WKDW VHQVH RI LQWLPLGDWLRQ LQ WKH IXWXUH

� $V H[SODLQHG E\ WKHP� SHRSOH WKDW ZRXOG PRVW EHQHILW IURP XVLQJ *860 �DVVXPH WKH IR�
FXV LV FKDQJHG DV GHVFULEHG LQ WKH QH[W VHFWLRQ� DUH JRYHUQPHQW HPSOR\HHV ZKR RYHUVHH
WKH ZKROH FLW\ DQG NHHS WUDFN RI WKH FLW\¶V SHUIRUPDQFH

◦ 1RW SHRSOH ZKR RYHUVHH DQG PDQDJH WKH 6& SURMHFWV WKHPVHOYHV

3RWHQWLDO $GGLWLRQDO )HDWXUHV

� $FFRUGLQJ WR WKHP� LQFOXGLQJ DGGLWLRQDO IHDWXUHV �OLNH DVVHVVPHQW PRQLWRULQJ� WKDW HQDEOH
WKH WUDFNLQJ RI DVVHVVPHQWV RYHU WKH ORQJ�WHUP ZLOO PDNH *860 DQG LWV SURWRW\SH PRUH
XVHIXO� EXW RQO\ LI WKH IRFXV RI WKH PRGHO LV FKDQJHG DV GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ

5HFRPPHQGDWLRQ

� (QDEOH DVVHVVPHQW RI WKH FLW\ ZLWK LQGLFDWRUV IRU PHDVXULQJ WKH 6'*V

◦ 7KLV LV FXUUHQWO\ D YHU\ SRSXODU LQWHUQDWLRQDO FRQFHSW �FLWLHV VWLFNLQJ WR WKH 6'*V�
DQG ZRXOG PDNH WKH WRRO PRUH LQWHUHVWLQJ WR FLWLHV HYDOXDWLQJ WKHLU SHUIRUPDQFH RQ
WKH 6'*V

◦ &LWLHV QHHG D ZD\ RI PHDVXULQJ WKHLU SHUIRUPDQFH RQ WKHVH JRDOV DQG WKH *860
SURYLGHV D UHOHYDQW DSSURDFK

&RQFOXVLRQ

,Q FRQFOXVLRQ� WKH (QVFKHGH LQWHUYLHZ SDUWLFLSDQWV ILQG WKDW *860 DQG LWV SURWRW\SH ZRXOG QRW
EH FXUUHQWO\ XVHIXO DV WKH PHDVXUHPHQW LWHP¶V IRFXV LV RQ DVVHVVLQJ 86� 7KDW IRFXV VKRXOG EH
RQ WKH DVVHVVLQJ RI WKH SHUIRUPDQFH RI WKH FLW\ DV D ZKROH RU WKH FLW\¶V SHUIRUPDQFH FRQFHUQLQJ
WKH 6'*V� ,I WKH IRFXV RI *860 LV FKDQJHG� WKH PRGHO FDQ EH YHU\ XVHIXO DV LW ZLOO PHDVXUH
KRZ WKH FLW\ LV GRLQJ RQ LWV PDLQ JRDOV DQG QRW KRZ VPDUW LW LV �ZKLFK LV RQO\ LQWHUHVWLQJ WR FHUWDLQ
SHRSOH��
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$33(1',;-
:XSSHUWDO ,QWHUYLHZ 6WUXFWXUHG 6XPPDU\

,QWURGXFWLRQ

7KLV LV D VXPPDU\ RI WKH UHVSRQVHV WKH SDUWLFLSDQWV JDYH GXULQJ WKH :XSSHUWDO ,QWHUYLHZ� 7KLV
VXPPDU\ GHVFULEHV WKHLU UHVSRQVHV FRQFHUQLQJ ILYH WRSLFV LQ WKH IROORZLQJ ILYH VHFWLRQV� )LQDOO\�
WKLV LQWHUYLHZ LV FRQFOXGHG LQ WKH ILQDO VHFWLRQ�

,QGLFDWRUV WR 8VH

� 7KH\ QRWHG KRZ XVHIXO VXFK D PRGHO ZRXOG EH� GHSHQGV RQ WKH LQGLFDWRUV XVHG LQ WKH
DVVHVVPHQW

◦ )RU H[DPSOH� :XSSHUWDO HPSKDVL]HV VRFLDO LQFOXVLRQ� VR LI WKH DVVHVVPHQWV FRQ�
GXFWHG DUH WR EH XVHIXO IRU WKH FLW\ RI :XSSHUWDO� WKH\ PXVW XVH LQGLFDWRU�V� WKDW
PHDVXUH WKH VRFLDO LQFOXVLYHQHVV RI WKH FLW\ �DPRQJ RWKHUV�

� 6HOHFWLQJ ZKLFK LQGLFDWRUV WR XVH LV D QHZ FRQFHUQ WKDW PXVW EH DGGUHVVHG EHIRUH WKLV WRRO
FDQ EH XVHG

� 7KH\ GR DJUHH WKDW HYHQ LI WZR FLWLHV IURP GLIIHUHQW SDUWV RI WKH ZRUOG XVHG GLIIHUHQW �EXW
VLPLODU LQGLFDWRUV� WKURXJK DSSURSULDWH QRUPDOL]DWLRQ

◦ 7KH\ FRXOG EH XVHG LQ DVVHVVPHQWV DQG WKRVH DVVHVVPHQWV FRXOG EH FRPSDUHG
WRJHWKHU

7KH )RFXV RI WKH 0RGHO

� 7KH IRFXV RI WKH PRGHO PXVW EH RQ FRPSDULQJ WKH 86 DVVHVVPHQWV RI GLIIHUHQW FLWLHV

◦ 7KH\ ILQG WKLV WR EH WKH PRVW LQWHUHVWLQJ SDUW RI *860
◦ (YHU\ FLWLHV¶ LQVLJKW LQWR 6& DQG ZKDW LW PHDQV IRU WKHP LV JHWWLQJ EHWWHU
◦ &LWLHV ZDQW WR FRPSHWH EXW DOVR QHHG WR OHDUQ IURP RQH DQRWKHU

◦ 'HWHUPLQLQJ LQGLFDWRUV WR HQDEOH VXFK FRPSDULVRQV DJDLQ HPSKDVL]HV WKH LPSRU�
WDQFH RI WKH LQGLFDWRUV XVHG LQ WKH DVVHVVPHQW
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8VH RI WKH 0RGHO

� ,QWHQWLRQ WR XVH�

◦ *860 DOORZV RQH WR TXDQWLI\ �RU SURYLGH QXPEHUV� WR WKH YHU\ DEVWUDFW FRQFHSW RI
6PDUW &LW\�
∗ 7KXV� XVLQJ WKLV WRRO DOORZV IRU HQKDQFHG GLVFXVVLRQ DURXQG ZKDW SURMHFW DUHDV
WR IRFXV RQ�ZKDW SURMHFWV WR LPSOHPHQW

∗ ´&RQWUROOLQJ ZKDW \RX DUH GRLQJ´ LQ WKLV FDVH LV D JRRG LGHD
† *HWWLQJPHDVXUDEOHV �LQ WKH LQGLFDWRUV� DQG JHWWLQJ UHVXOWV IRU WKH IRFXV DUHDV
JLYHV WKHP WKH DELOLW\ WR FRQWURO WKH IRFXV DUHDV DQG WR RYHUVHH WKH FLW\¶V
GHVLUHG GHYHORSPHQW SURJUHVV�

∗ 7KH FLW\ RI :XSSHUWDO ZRXOG VXSSRUW WKH XVH RI *860
∗ 7KH\ VD\ WKH\ ZRXOG XVH *860 DQG LWV SURWRW\SH ZLWKLQ WKH QH[W VL[ PRQWKV
∗ 7KH\ QRWH WKDW LW ZRXOG XVHG E\ WKHP DV WKH\ RYHUVHH WKH 6& SURJUDP� EXW WKH
GHHSHU \RX JR LQ WKH RUJDQL]DWLRQ WKH\ RYHUVHH� RQH GHDOV ZLWK RWKHU SURFHVVHV
ZKLFK GRQ¶W QHHG VXFK DQ DVVHVVPHQW GRQH

◦ 'LVDJUHHV WKDW *860 ZRXOG LPSURYH WKH SURGXFWLYLW\ RI SURMHFW VHOHFWLRQ GHFLVLRQ
PDNLQJ DV QRZ WKH VHOHFWLRQ RI LQGLFDWRUV WR XVH LQ WKH DVVHVVPHQWV LV D QHZ FULWLFDO
WDVN

� (DVH RI 8VH�

◦ 7KH\ DUH FRQILGHQW WKDW WKH\ ZRXOG EH DEOH WR XVH *860 DQG LWV SURWRW\SH DV LWV
WKHRU\ DQG SURFHVVHV KDYH EHHQ H[SODLQHG LQ WKH LQWHUYLHZ
∗ %XW WKH\ QRWH WKDW DQ\ QHZ XVHU ZRXOG QHHG IRU WKH WKHRU\ EHKLQG WKH PRGHO WR
EH H[SODLQHG EHIRUH LW FDQ EH XVHG�

∗ 2QFH WKH XVHU XQGHUVWDQGV WKDW WKHRU\� WKH PRGHO EHFRPHV FOHDU DQG HDV\ WR
XVH
† %XW WKH\ GR LQGLFDWH WKDW WKHLU FRQILGHQFH LQ XVLQJ WKH V\VWHP LV GXH WR WKHLU
WHFKQLFDO EDFNJURXQG DQG WKH\ QHHG WR VWXG\ WKH V\VWHP PRUH EHIRUH WKH\
FDQ DGGUHVV WKH SOXJJLQDELOLW\ RI WKH V\VWHPV LQWR WKH SURFHVVHV XVHG LQ 6&
SURMHFW VHOHFWLRQ

◦ 6WURQJO\ GLVDJUHHV ZKHQ DVNHG LI *860¶V SURWRW\SH PDNHV WKHP IHHO DSSUHKHQVLYH
RU LQWLPLGDWHG

3RWHQWLDO $GGLWLRQDO )HDWXUHV

� 7KH XVHIXOQHVV RI *860 DQG LWV SURWRW\SH LV HQKDQFHG VOLJKWO\ E\ LQFOXGLQJ DGGLWLRQDO
IHDWXUHV OLNH ORQJ�WHUP WUDFNLQJ �RU PRQLWRULQJ� RI 86 DVVHVVPHQW RU PDNLQJ WKH PRGHO
PRUH DXWRQRPRXV

5HFRPPHQGDWLRQ

� 3URYLGH HQKDQFHG FRPSDULVRQ IHDWXUHV WR *860

◦ $OORZLQJ WKH DVVHVVLQJ FLWLHV WR FRPSDUH WKHLU DVVHVVPHQWV WR DVVHVVPHQWV �XVLQJ
WKH VDPH RU VLPLODU LQGLFDWRUV� WR PRUH FLWLHV DW RQFH
∗ 7KH SURWRW\SHV RQO\ FRPSDUHV � FLWLHV¶ DVVHVVPHQWV
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∗ ,QFUHDVH WKH DPRXQW RI FLWLHV LQ WKH FRPSDULVRQ
∗ $OVR LQFRUSRUDWH FLWLHV DURXQG WKH ZRUOG DQG HQDEOH WKHLU DVVHVVPHQWV WR EH
LQFOXGHG LQ DQ\ FRPSDULVRQV

∗ 5HDVRQV IRU LPSRUWDQFH RI FRPSDULVRQV GHWDLOHG LQ µµ7KH )RFXV RI WKH 0RGHO´
VHFWLRQ DERYH

&RQFOXVLRQ

,Q FRQFOXVLRQ� WKH :XSSHUWDO LQWHUYLHZ SDUWLFLSDQWV ILQG WKDW *860 DQG LWV SURWRW\SH FDQ EH D
XVHIXO WRRO WR VXSSRUW 6& SURMHFW VHOHFWLRQ GHFLVLRQ PDNLQJ DVVXPLQJ WKDW DSSURSULDWH LQGLFDWRUV
DUH XVHG LQ WKH DVVHVVPHQW� 'HWHUPLQLQJ ZKDW WKH µµDSSURSULDWH LQGLFDWRUV´ DUH LV GLIILFXOW WR GR
DQG FDQ GUDPDWLFDOO\ LPSDFW WKH XVHIXOQHVV RI WKLV PHDVXUHPHQW LWHP� 7KH\ ILQG WKDW WKH IRFXV
RI WKLV PRGHO PXVW EH HQDEOLQJ WKH FRPSDULVRQ RI 86 DVVHVVPHQWV DQG UHFRPPHQG HQKDQFLQJ
WKH FRPSDULVRQ FDSDELOLW\ HYHQ IXUWKHU�
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