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$EVWUDFW

7TKH KXPDQ DQG HFRQRPLF FRVW RI GRPHVWLF DEXVH LV
WZR ZRPHQ D ZHHN DUH G\LQJ DV D UHVXOW RI WKHLU DE
DQG WKH HFRQRP\ LV HVWLPDWHG WR EH LQ WKH UHJLRQ
+DYLQJ WKH DELOLW\ WR SUHGLFW WKRVH PRVW DW ULV

YLFWLPVY HDUOLHU UHGXFLQJ KDUP DQG LPSURYLQJ DFF

'RPHVWLF DEXVH LV DOVR RQH RI WKH PRVW XQGHU UHSF
&ULPH 6XUYH\ LQ (QJODQG DQG :DOHV &6(: HVWLPDWLQ.
RI DEXVH LV UHSRUWHG WR WKH SROLFH 2QH RI WKH LPES
FXUUHQW VHUYLFH UHVSRQVHY DUH EURDGO\ GHVLJQHG
NQRZQ YLFWLPV HYHQ WKRXJK WKH\ RQO\ DFFRXQW IRU
7KLV TXDQWLWDWLYH UHVHDUFK DGRSWV D PXOWL IDFDW
DQDO\WLY DQG JHRJUDSKLFDO LQIRUPDWLRQ V\VWHPV FI
JHRJUDSKLFDO WKHRU\ WR LGHQWLI\ WKH ULVN IDFWRUYV
DEXVH DW WKH LQGLYLGXDO IDPLO\ DQG QHLJKERXUKRR
WKDW WDNLQJ DQ LQWHUVHFWLRQDO DSSURDFK WR DQDC
OHYHO DGGV SDUWLFXODU YDOXH ZLWK WKH ULVN IDFWF
DFFRUGLQJ WR WKH JHQGHU DJH DQG FODVV RI WKH YLF
EHWZHHQ WKH YLFWLP DQG WKH SHUSHWUDWRU $W WKF
WKHVLV PDNHV D VLIQLILFDQW DQG XQLTXH FRQWULEXWI
GLVFRYHULQJ WKDW WKH SUHGLFWRUV RI GRPHVWLF DEX
VSDFH %\ FRPELQLQJ WKH ILQGLQJV IURP HDFK RI WKH |

RYHUDOO FDXVDO SDWKZD\ LV SURSRVHG



LL

SENQORZOHGJIJHPHQWYV

/KHUH DUH VHYHUDO SHRSOH WKDW KDYH PDGH WKLV 3K
SDUWLFXODUO\ ZDQW WR WKDQN P\ VXSHUYLVRUV 3URIH
BURIHVVRU 1LFN $O0XP -DFNLH \RX KDYH DOZD\V EHHQ
KDYH JLYHQ H[FHOOHQW JXLGDQFH SDUWLFXODUO\ RQ W
TXDOLWDWLYH UHVHDUFK <RX KDYH DOVR RIITHUHG NLQC
ZKLFK , DP SDUWLFXODUO\ JUDWHIXO 7KDQN \RX DOVR |
ZRUN ZLWK FROOHDJXHV LQRRKQ ER MKIHW&EIGL ER@RMINO - XV W
6\VWHPLLFN WKDQN \RX IRU DOO \RXU KHOS SDUWLFXOD!
DQDO\WVLYVY DQG JLYLQJ PH WKH FRQILGHQFH WR WU\ PRUH
7TKDQN \RX DOVR WR 'U 1HOL '"HPLUHYD IRU DFWLQJ DV FK
P\ TXDQWLWDWLYH DQDO\VLY ,Q 1HOLYV DEVHQFH , PXYV
&R[ IRU DFWLQJ DV LQWHULP FKDLU EXW , ZDQW WR DOV
DQG VXSSRUW DQG IRU JLYLQJ PH WKH RSSRUWXQLWLHV
*6 RQ \RXU PRGXOH DQG WR ZRUN DQG SXEOLVK ZLWK \R
7TKDQN \RX WR OLFKHOH DQG HYHU\RQH LQ WKH 6RFLRORJ

DQG VXSSRUW WRR

, ZRXOG OLNH WR WKDQN WKH (65& DQG (VVH[ &RXQW\ &R
IXQGLQJ WKLY UHVHDUFK , KDYH DOVR UHDOO\ EHQHILW
EHHQ IXQGHG DV SDUW RI WKLV GRFWRUDWH 7KDQN \RX

DQG VXSSRUWLQJ PH ZLWK P\ LQLWLDO DSSOLFDWLRQ

, KDYH PHW PDQ\ ZRQGHUIXO SHRSOH RQ WKLV MRXUQH\
IULHQGY DQG FROOHDJXHV $QGUHHD $QJLH $YLDK (PPD

EULOOLDQW SHRSOH , KDYH PHW WKURXJK WKH :RPHQ DQ



LLL

DQG &ULPLQRORJ\ FRQIHUHQFHV ZLWK D VSHFLDO PHQW!

RXU FHQWUH RQH GD\

7R P\ JUHDW IULHQGV +DUULHW DQG %HUQLFH IRU DOO \F
VDQH DQG WR WKH ORYHO\ 6DUDK IRU PDNLQJ PH ODXJK
HQWHUWDLQPHQW RQ D GDLO\ EDVLV , DP DOVR YHU\ JU

ODzZ 6RILD IRU KHU KHOS DQG H[SHUWLVH ZLWK 6WDWD

7KDQN \RX WR DOO WKH &RPPXQLW\ $VVHW 0ODSSLQJ YRO?
WLPH WR VKRZ PH DURXQG \RXU DUHDV 7KDQN \RX 1LFF
\RXU ORFDO DUHD WZLFH DQG IRU SXWWLQJ PH LQ WRXFK
VR SOHDVHG WKDW WKH IRRG EDQN YLVLW HVWDEOLVKHC
FRPPXQLW\ FHQWUH 7KDQN \RX DOVR WR (VVH[ 3ROLFH

\RXU GDWD

, DP YHU\ JUDWHIXO WR WKH 2IILFH IRU BWXGHQWYV IXQGHt
HQDEOLQJ PH WR JHQHUDWH LPSDFW IURP WKLV UHVHDUI
ZLWK (VVH[ &RXQW\ &RXQFLO WR LQSXW P\ ILQGLQJV LQW
LGHQWLI\LQJ HVFDODWLQJ DEXVH 7KDQN \RX DOVR WR F

,PSDF7HDP IRU \RXU DGYLFH DQG VXSSRUW SDUWLFXODL

$QG ILQDOO\ , ZDQW WR WKDQN P\ IDPLO\ IRU SXWWLQJ
XQGHUWDNHQ WKLV HQGHDYRXU 7R P\ KXVEDQG 6LPRQ
HPRWLRQDOO\ DQG ILQDQFLDOO\ WR P\ FKLOGUHQ :LOO|
ZLWK PH DQG WR P\ SDUHQWYV IRU DOO WKHLU VXSSRUW

FKLOGUHQ UHDGLQJ P\ ZRUN DQG VXSSRUWLQJ PH ILQDQ



LY

JRUHZRUG

, DP DQ LOQWHUGLVFLSOLQDU\ UHVHDUFKHU DQG ZKLOVW
EDFNJURXQG LQ *HRJUDSK\ LV DOVR YHU\ DSSDUHQW  $I'
XQGHUJUDGXDWH GHJUHH LQ *HRJUDSK\ , ZHQW WR ZRUN
6XITRON &RXQW\ &RXQFLO LQ WKH &RPPXQLW\ 6DIHW\ 8QL
LQ WKLV MRE WKDW , GLVFRYHUHG D ORYH DQG SDVVLRQ
WKH YDOXH RI YLVXDOLVLQJ DQG DQDO\VLQJ FULPH GDWI
,QIRUPDWLRQ 6\VWHP *,6 , UHWXUQHG WR 8&/ WR XQGHL
JROORZLQJ WKLV , KDYH KHOG VHYHUDO UHVHDUFK SROL

DW WKH +RPH 2IILFH DQG LQ ORFDO JRYHUQPHQW

'XULQJ P\ ODVW UROH DW (VVH[ &RXQW\ &RXQFLO , ZDV V
(VVH[ &RPPXQLW\ %XGJHW 3URMHFW DV D VXEMHFW PDWYV
TXHVWLRQ ZKHWKHU ZH FDQ UHO\ RQ SROLFH GDWD WR F
WKDW RQO\ DURXQG D ILIWK RI YLFWLPV UHSRUW WR WKt
(VVH[ &RXQW\ &RXQFLO , DSSOLHG WR WKH (FRQRPLF DQ
&RXQFLO (65& DQG ZDV VXFFHVVIXO LQ JHWWLQJ FROOD

P\ ZRUN IRUZDUG LQWR WKLV 3K’

, GHGLFDWH WKLV ZRUN WR WKH YLFWLPV RI GRPHVWLF L
UHVHDUFK ZLOO HQDEOH WKRVH H[SHULHQFLQJ DEXVH W|

UHFHLYH WKH PRVW UHOHYDQW VXSSRUW



/[DEOH RI &RQWHQWYV

$EVWUDFW
$FNQRZOHGJHPHQWYV

JRUHZRUG

JLIXUHYV

$SSHQGLFHV

&KDSWHU 2QH ,QWURGXFWLRQ

&RQWH[W DQG VLJQLILFDQFH

5HVHDUFK DLPV DQG REMHFWLYHYV
5SHVHDUFK TXHVWLRQV

'K\ (VVH["

'HPRJUDSK\

&RQWHI[W
+LVWRU\ RI GRPHVWLF DEXVH
JHPLQLVP

3DWULDUFK\
'RPHVWLF DEXVH DV DQ RIIHQFH
/HILVODWLRQ

'HILQLWLRQ
OHDVXUHPHQW DQG GLVFORVXUH
6XUYH\V

/IRFDO FULPH VXUYH\V



YL

'K\ GR SHRSOH QRW UHSRUW"
OXOWL DJHQF\ UHVSRQVLELOLW\
)DPLO\ &RXUWYV
+RXVLQJ
+HDOWK
2WKHU DJHQFLHYV
3DUWQHUVKLS UHVSRQVH
&RQWH[W VXPPDU\
BWUXFWXUH DQG RXWOLQH RI WKH WKHVLYV
&KDSWHU 7ZR /LWHUDWXUH 5HYLHZ
6SDWLDO $QDO\VLV
6SDWLDO DQG WHPSRUDO GLVWULEXWLRQV RI FULPH
1HLJKERXUKRRG OHYHO
*HRJUDSKLFDOO\ :HLJKWHG 5HJUHVVLRQ
,QGLYLGXDO OHYHO
,QWHUVHFEWLRQDOLW\
$JIH
&ODVV DQG OLIHVW\OH
(WKQLFELW\
5HODWLRQVKLS

&KDSWHU VXPPDU\



YLL

&KDSWHU 7KUHH OHWKRGRORJ)\
7KH UHVHDUFK IUDPHZRUN
,QGLYLGXDO OHYHO
6SDWLDO DQG QHLJKERXUKRRG DQDO\VLV
,QGLYLGXDO IDPLO\ DQG UHODWLRQVKLS
(VWH[ SROLFH GDWD
'DWD FOHDQLQJ DQG FRGLQJ
OLVVLQJ '$6+ GDWD
6WDWLVWLFDO DQDO\VLYV
5HSHDW DQDO\VLV
'DWD
$GGUHVV FRGLQJ
'HILQLQJ D QHLJKERXUKRRG
&DOFXODWLQJ KRWVSRWYV
6SDFH WLPH DQDO\VLV
ORGHO YDULDEOHYV
'HSHQGHQW YDULDEOHV
,QGHSHQGHQW YDULDEOHYV
,QGLFHV RI 0OXOWLSOH 'HSULYDWLRQ
9XOQHUDEOH /RFDOLWLHV ,QGH[ 9/,

%ODFN $VLDQ DQG OLQRULW\ (WKQLF %$0(

SRSXODYV



YLLL

3RSXODWLRQ GHQVLW\
*HRJUDSKLFDOO\ ZHLJKWHG UHJUHVVLRQ
1IHLJKERXUKRRG GHILQLWLRQ
'HILQLQJ WKH LQIRUPDWLRQ WR EH FROOHFWHG
(WKLFDO FRQVLGHUDWLRQ
&KDSWHU )RXU ,QGLYLGXDO OHYHO $QDO\VLV
,QWURGXFWLRQ
5HVXOWYV
$JH DQG *HQGHU
(WKQLFLW\
&ODVYV
5SHODWLRQVKLSV
6HYHULW\ RI DEXVH
(VFDODWLRQ RI DEXVH
5HSHDW YLFWLPLVDWLRQ UHVXOWYV
5HSHDW LQFLGHQW SURILOH
'LVFXVVLRQ
9LFWLP SURILOHYV
3DUWQHUV DQG H[ SDUWQHUYV
6LEOLQJV DQG &KLOGUHQ

SDUHQWYV



LI

(WKQLFLW\
6HYHULW\ DQG HVEFDODWLRQ
&RQFOXVLRQ DQG SROLF\ LPSOLFDWLRQV
&KDSWHU )LYH 6SDWLDO DQG QHLJKERXUKRRG OHYHO D
, QWURGXFWLRQ
5HVXOWV
6SDWLDO GLVWULEXWLRQ
7HPSRUDO GLVWULEXWLRQ
*HRJUDSKLFDOO\ ZHLJKWHG 5HJUHVVLRQ
'LVFXVVLRQ DQG LPSOLFDWLRQV
1HLJKERXUKRRG PRGHO
&KDSWHU 6L] &RPPXQLW\ $VVHW 0DSSLQJ
, QWURGXFWLRQ
5HVXOWV
1IHLJKERXUKRRG FRPSRVLWLRQ
8QLW QHLJKERXUKRRGV
+RPRJHQRXV QHLJKERXUKRRGYV
$FTXDLQWDQFH QHLJKERXUKRRGV
'LVFXVVLRQ VXPPDU\ RI QHLJKERXUKRRG W\SRORJLHV
&ROOHFWLYH HIILFDF\ DQG VRFLDO FDSLWDO

&KXUFKHV UHOLJLRXV RUJDQLVDWLRQV FRPPXQLW\ F!



1HWZRUN RI UHIHUUDOV
+LGGHQ SRSXODWLRQV

'LVEFXVVLRQ DQG FRQFOXVLRQV

&KDSWHU 6HYHQ + 'LVFXVVLRQ FKDSWHU

7KH ILQGLQJV DQG WKHLU LPSOLFDWLRQV IRU WKHRU\

7KH UHODWLRQVKLS EHWZHHQ WKH ILQGLQJV RI HDFK R

DQDO\WLV FKDSWHUYV
7KH DSSOLFDELOLW\ WKHRUHWLFDO IUDPHZRUN
$ FRQVLGHUDWLRQ RI WKH LPSOLFDWLRQV Rl JHQGHU
&KDSWHU (LJKW &RQFOXVLRQ
,QWURGXFWLRQ
&KDSWHU VWUXFWXUH
)XWXUH UHVHDUFK
&RQFOXVLRQ

SHIHUHQFHYV



[L

/[DEOHYV

7TDEOH SROLFH LQFLGHQW GDWD YDULDEOHYVY DQG YDU
DQDO\VLV
7TDEOH SHUFHQWDJH RI GRPHVWLF DEXVH LQFLGHQWYV

ULVN DQVZHUYV

7TDEOH O9DULDEOHV E\ SURSRUWLRQ ZLWK DQG ZLWKRX
7TDEOH ,QFLGHQWYV ZKHUH RQO\ RQH DQVZHU ZDV UHFI
'$6+ DQG WKH ULVN DVVLIQHG WR WKH LQFLGHQW IRU WK

UHVSRQVHYV

7DEOH 'HSHQGHQW DQG LQGHSHQGHQW YDULDEOHYV
7DEOH 1XPEHU RI LQFLGHQWY H[SHULHQFHG E\ HDFK °
7DEOH /62$V VHOHFWHG IRU &$0 ZLWK VXPPDU\ VWDW

S3ROLFH GRPHVWLF DEXVH LQFLGHQW GDWH 1RYHPEHU
7TDEOH (WKQLFLW\ RI YLFWLPV DQG SRSXODWLRQ E

HWKQLFLW\

7TDEOH 2$& 6XSHUJURXS VWDQGDUGLVHG ULVN VFRUH
J)LIXUH $JH DQG JHQGHU RI YLFWLPV ZKR DUH FKLOG!
J)LIXUH $JH DQG JHQGHU RI YLFWLPV ZKR KDYH RWKH
7TDEOH /IRIJILVWLF UHJUHVVLRQ RI SUHGLFWRUV RI ,QM:
7TDEOH /IRIJILVWLF UHJUHVVLRQ RI SUHGLFWRUV RI DEX
SROLFH

7TDEOH S8QURWDWHG IDFWRU SDWWHUQ /RDGLQJV -
7TDEOH 2EOLTXH URWDWHG IDFWRU SDWWHUQ /RDGLC

7TDEOH /IRIJLVWLF UHJUHVVLRQ IRU SUHGLFWRUV RI UH



[LL

7TDEOH &RHIILFLHQW YDOXHV IRU WKH WRS LQGLYLGXI
PRGHOV ZLWK WKH UDWH RI GRPHVWLF DEXVH DV WKH GH
7TDEOH &RHIILFLHQW YDOXHYV IRU ILQDO QHLJKERXUKR
*:5

7TDEOH /162%V FDWHJRULVHG E\ QHLJKERXUKRRG W\SH C



)LIXUHYV

JLIXUH
JLIXUH

YLIXUH

YLIXUH

YLIXUH

JLIXUH

JLIXUH

[LLL

JRFDWLRQ RI (VVH[ LQ (QJODQG
'XOXWK :KHHO 3HQFH HW DO

+RZ GDWD DUH FDSWXUHG DQG LQWHUOLQNHG

7KH HFRORJLFDO PRGHO RI GRPHVWLF DEXVH

7\SHV RI DVVHWYV ZLWKLQ WKH FRPPXQLW\ %U

&RPPLVLRQLQJ &\FOH 1DWLRQDO $XGLW 2IILF

. HUQHO GHQVLW\ HVWLPDWLRQ RI KRWVSRWYV F

ZDV FRPSOHWHG

YLIXUH

.HUQHO GHQVLW\ HVWLPDWLRQ RI KRWVSRWYV F

ZDV QRW FRPSOHWHG

YLIXUH

GDWD
JLIXUH
)LIXUH
)LIXUH

JLIXUH

SROLFH

YLIXUH

WKH &6 (:

6WDQGDUG GHYLDWLRQ HOOLSVHV RI LQFLGHQ

QXPEHU RI UHVSRQGHQWY WR '$6+ TXHVWLRQV
7KH *L IRUPXOD $UF*,6
O0DS RI ORFDWLRQV IRU &$0 YLVLWV

$JH DQG JHQGHU RI DOO GRPHVWLF DEXVH YLF

$JH DQG JHQGHU RI DOO GRPHVWLF DEXVH &6(



YLIXUH

[LY

$JH DQG JHQGHU RI DOO GRPHVWLF DEXVH SHI

(VVH[ 3ROLFH

YLIXUH

JLIXUH

)LIXUH
)LIXUH
JLIXUH
JLIXUH
)LIXUH
)LIXUH
)LIXUH
JLIXUH
JLIXUH
JLIXUH
)LIXUH
)LIXUH
)LIXUH
JLIXUH

YLIXUH

$JH DQG JHQGHU RI DOO &6(: FULPH YLFWLPV |

$JH DQG JHQGHU RI DOO YLROHQFH YLFWLPV L

/IRFDWLRQ RI 2$& 6XSHUJURXSV LQ (VVH]

$JH DQG JHQGHU RI YLFWLPV ZKR DUH SDUHQ
$JH DQG JHQGHU RI YLFWLPV ZKR DUH SDUWQ
$JH DQG JHQGHU RI YLFWLPV ZKR DUH H[ SDU
$JH DQG JHQGHU RI YLFWLPV ZKR DUH VLEOLC
$JH DQG JHQGHU RI YLFWLPV ZKR DUH FKLOG!
$JH DQG JHQGHU RI YLFWLPV ZKR KDYH RWKH
6FUHH SORW RI (LJHQYDOXHV DIWHU IDFWRU
1XPEHU RI LQFLGHQWY H[SHULHQFHG E\ HDFK
, QWHUDFWLRQ EHWZHHQ DJH DQG JHQGHU IRL
, QWHUDFWLRQ EHWZHHQ DJH DQG JHQGHU IRL
, QWHUDFWLRQ EHWZHHQ DJH DQG JHQGHU IRL
, QWHUDFWLRQ EHWZHHQ DJH DQG JHQGHU IRL
5DWH RI SROLFH UHSRUWHG GRPHVWLF DEXVH

+RW DQG FROG VSRWV RI GRPHVWLF DEXVH LQ



YLIXUH

JLIXUH
)LIXUH
)LIXUH
)LIXUH
JLIXUH
JLIXUH
JLIXUH
)LIXUH
)LIXUH
JLIXUH
JLIXUH
JLIXUH
)LIXUH
)LIXUH
)LIXUH
JLIXUH
JLIXUH
JLIXUH
)LIXUH

JLIXUH

[Y

'RPHVWLF DEXVH E\ PRQWK LQ (VVH[ 1RYHPEH

1XPEHU RI LQFLGHQWYV E\ GD\ Rl WKH ZHHN
1XPEHU RI LQFLGHQWYV E\ KRXU Rl WKH GD\
(PHUJLQJ KRWVSRW LQ -DQXDU\

(PHUJLQJ KRWVSRW LQ 6HSWHPEHU

(PHUJLQJ KRWVSRW LQ 'HFHPEHU

(PHUJLQJ KRWVSRW LQ 0D\

&RHIILFLHQW PDSV IRU GRPHVWLF DEXVH UDW
/IRFDO 5 VITXDUH YDOXHV LQ WKH QHLJKERXUK
6WDQGDUG UHVLGXDOV RI WKH QHLJKERXUKR
&RPPXQLW\ $VVHWV LQ 6DIIURQ :DOGHQ
6DIIURQ :DOGHQ
&RPPXQLW\ $VVHWV LQ 7KD[WHG

7KD[WHG

&RPPXQLW\ $VVHWV LQ OHOERXUQH &KHOPVIR
&RPPXQLW\ $VVHWV LQ *UHHQVWHDG &ROFKH'
/IDLQGRQ WRZQ FHQWUH
&RPPXQLW\ $VVHWV LQ &ODFWRQ
&RPPXQLW\ $VVHWV LQ 6RXWKHQG
BWRUHKRXVH &RPPXQLW\ &HQWUH 6RXWKHQG

&RPPXQLW\ $VVHWV LQ /DLQGRQ



[YL

YJLIXUH %DVLOGRQ KXE

YJLIXUH &RPPXQLW\ $VVHWV LQ JULQWRQ

Y)LIXUH ,QWHUYHQWLRQV PHFKDQLVPV DQG RXWFRPH
OHYHO

Y)LIXUH 3RWHQWLDO WKHRUHWLFDO SDWKZD\ WR GRP}

$FWLRQV QRW TXHVWLRQHG RU GHWHUUHG

$SSHOGLFHYV

$SSHQGL] 'RPHVWLF $EXVH 6WDONLQJ DQG +DUDVVPHC

9LROHQFH '$6+ ULVN DVVHVVPHQW IXOO TXHVWLRQV

$SSHQGL] 2XWSXW $UHD &ODVVLILFDWLRQ '"HVFULSWLR

$SSHQGL[ .QR[ WHVW UHVXOWV E\ PRQWK
$SSHQGL[ ODQWHO WHVW UHVXOWV E\ PRQWK
$SSHQGL[ B5HSHDW YLFWLPLVDWLRQ FRHIILFLHQW PDSV

$SSHQGL] 6 XUYH\ TXHVWLRQV



&KDSWHU 20H ,OWURGXFWLRQ

&ROWH[W DOQG VLIQLILFDQFH

,QWHUQDWLRQDOO\ 9LROHQFH $JDLQVW :RPHQ DQG *LUO
8QLWHG 1DWLRQV DV D IXQGDPHQWDO DEXVH RI KXPDQ U
KDYH VWUDWHJLHYVY WR UHGXFH LW DW ERWK WKH QDWLR
,Q WKH 8. XQGHUVWDQGLQJ DQG UHGXFLQJ GRPHVYV
DQ LVVXH RI SULRULW\ IRU ERWK ORFDO DQG QDWLRQDO
VXEVWDQWLDO KXPDQ VRFLDO DQG HFRQRPLF FRVWV 7
DV D UHVXOW RI WKHLU DEXVH &ROHPDQ DQG 2VERUQH
VRFLHW\ DQG WKH HFRQRP\ LV WKRXJKW WR EH LQ WKH L
+RPH 2IILFH 7KH (DUO\ ,QWHUYHQWLRQ )RXQGDWL]
WKH SULFH RI ODWH LQWHUYHQWLRQ WKH SRWHQWLDOO
WHUP DFXWH VHUYLFHV LV .. ELOOLRQ SHU \HDU LQ (Q
'RPHVWLF DEXVH LV DOVR RQH Rl WKH PRVW XQGHU
WKH &ULPH 6XUYH\ LQ (QJODQG DQG :DOHV &6(: HVWLPD
FHQW RI DEXVH LV UHSRUWHG WR WKH SROLFH )ODWOH\
DIJHQFLHV VXFK DV WKH 1DWLRQDO +HDOWK 6HUYLFH 1+
LQIRUPDWLRQ RQ GRPHVWLF DEXVH WKH GDWD LV RIWHC
DQG VKDULQJ RI GDWD EHWZHHQ DJHQFLHV LV DQ H[FHSV
SUDFWLFH ,Q WKH DEVHQFH RI D PXOWL DJHQF\ DSSURD
VHUYLFHV LV RIWHQ WKHUHIRUH UHOLDQW RQ WKH ILIW
DERXW WKURXJK SROLFH UHSRUWLQJ $VVXPSWLRQV KD\
YLFWLPV ZKR GR QRW UHSRUW WKHLU DEXVH WR SROLFH

WKRVH ZKR GR UHSRUW DQG WKDW WKHLU VHUYLFH QHHC



KDYLQJ WKH DELOLW\ WR SUHGLFW DQG LGHQWLI\ DEXVH

DQG VHUYLFHV WR WKH ULJKW DUHDV LV IXQGDPHQWDO L

/TR GDWH WKH IRFXV RI UHVHDUFK LQ WKH 8. KDV EHHQ R
IDFWRUV RI DEXVH ZKHUH YDULDEOHV VXFK DV DJH JHQ
YLFWLPLVDWLRQ KDYH EHHQ FRQVLGHUHG 7KHUH KDYH
VWXGLHYVY WKDW KDYH FRQVLGHUHG WKH JHRJUDSKLF YDL
DW WKH QHLJKERXUKRRG OHYHO $ UHFHQW V\VWHPLF U
VWXGLHVY RI LOWHUSHUVRQDO YLROHQFH IRXQG PRVW UH
XUEDQ DUHDV LQ WKH 86 ZLWK QR UHVHDUFK IURP WKH ¢
WKH RQO\ VWXG\ IURP (XURSH IRFXVHG RQ 6SDLQ *UDFLI
TXDQWLWDWLYH VWXG\ DLPV WR DGGUHVYV WKLV LPEDODC(
DSSURDFK XVLQJ D QXPEHU RI PHWKRGYVY EDVHG RQ ERW
VRFLRORJLFDO WKHRU\ 7DNLQJ D YHU\ DSSOLHG DSSURI
RITHUHG ERWK D QHZ FRQWULEXWLRQ WR WKH DFDGHPLF

OHG WR D FKDQJH LQ SUDFWLFH IRU SROLF\ PDNHUV DW (

SHVHDUFK DLPV DQG REMHFWLYHYV

7KH DLPV Rl WKLV UHVHDUFK ZHUH WR LGHQWLI\ WKH SUI
LQGLYLGXDO IDPLO\ DQG LOQWHUSHUVRQDO OHYHO WR H
GLVWULEXWLRQ RI GRPHVWLF DEXVH WKH QHLJKERXUKRI
DQG WKHLU YDULDWLRQ RYHU VSDFH DQG WR VHH ZKHWI
UHSRUW WR WKH SROLFH LV WKH VDPH DV WKRVH ZKR GR
VHWYV RXW WR DQVZHU WKUHH UHVHDUFK TXHVWLRQV ZL

TXHVWLRQV DQG WKH ILQDO DFDGHPLF TXHVWLRQ



SHVHDUFK TXHVWLRQV

KHUH VKRXOG (VVH[ &RXQW\ &RXQFLO IRFXV WKHLU
VHUYLFHVY WR KDYH WKH PRVW LPSDFW LQ UHGXFLQJ
&DQ (VVH[ &RXQW\ &RXQFLO UHO\ RQ (VVH[ 3ROLFH U
SUHGLFW WKH VHUYLFH UHTXLUHPHQWY RI WKRVH ZK
WR WKH SROLFH"

$UH LQGLYLGXDO RU QHLIJKERXUKRRG YDULDEOHV D

GRPHVWLF DEXVH"

K\ (VVHI["
,Q (VVH[ &RXQW\ &RXQFLO DQG RWKHU SDUWQHU DJHC

ELGGLQJ WR SLORW RQH RI WKH JRYHUQPHQW :KROH 30D
:3&% SURMHFWYVY 7KH DLP RI WKH :3&% ZDV WR WULDO |
ZKLFK LQYROYHG LQWHJUDWLQJ SXEOLF VHUYLFH GHOLY|
DIHQFLHV UDWKHU WKDQ RQ VSHFLILF RUIJDQLVDWLRQ O
7KH SLORWY DLPHG WR LGHQWLI\ VHUYLFHV WKDW ZHUH
WR VKLIW WKH IRFXV IURP RUJDQLVDWLRQDO UHVSRQVLE
SDUWLFXODU LVVXHV 7KH SLORWV ZHUH GULYHQ E\ DQ |
PD[LPLVH SURYLVLRQ ZKLOVW FXWWLQJ GXSOLFDWLRQ D

HDUO\ LQWHUYHQWLRQ DQG DFWLRQ /RFDO *RYHUQPHQW

7KH :3&% SURMHFW LQ (VVH[ NQRZQ DV WKH :KROH (VVH]
(&% GHYHORSHG LQWR ZRUN VWUHDPV RQH RI ZKLFK
GRPHVWLF DEXVH , Q D PXOWL DIJHQF\ WHDP ZDV SXO
UHVHDUFK DQG ZULWH D EXVLQHVYV FDVH DLPHG DW UHGH

VHUYLFHVY 7KH WHDP FRQVLVWHG RI VWDII IURP (VVH[ &



SROLFH &ULPH DQG 'LVRUGHU 3DUWQHUVKLSYVY ZLWK LQS:
&LW\ &RXQFLOV 8QLWDU\ $XWKRULWLHV +RXVLQJ 2IILFH

SUREDWLRQ 9LFWLP 6XSSRUW (VVH[ )LUH DQG 5HVFXH I

7TKH EXVLQHVYVY FDVH DFNQRZOHGJHG WKDW LQ LQFUHDVL
VHUYLFHY DQG LQ LPSODQWLQJ D VI\VWHPDWLF DSSURDF
GRPHVWLF DEXVH ZLOO LQFUHDVH EXW LQ WKH ORQJ WH
WR DQG GLVFORVHG VRRQHU WKDQ WKH GHPDQG RQ VHU"®
RI WKH JDSV WKDW ZDV LGHQWLILHG LQ WKH EXVLQHVV F
DURXQG GRPHVWLF DEXVH LQ (VVH[ SDUWLFXODUO\ PXO\
UHFRJQLVHG WKDW E\ FRQGXFWLQJ LQ GHSWK PXOWL DJt

HITHFWLYH DSSURDFKHV WR WDFNOLQJ GRPHVWLF DEXVH

W ZDV QRW MXVW (VVH[ &RXQW\ &RXQFLO ZKR ZHUH FRQ
DEXVH $W WKH VDPH WLPH GRPHVWLF DEXVH ZDV DOVR
JURZLQJ LPSRUWDQFH IRU (VVH[ 3BROLFH ZLWK ERWK WK
QHZO\ HOHFWHG 3ROLFH DQG &ULPH &RPPLVVLRQHU 3&&
RI WKHLU NH\ SULRULWLHV 2QH RI WKH NH\ GULYHUYV IR
KHDYLO\ FULWLFLVP WKDW WKH SROLFH KDG UHFHLYHG I
&RPSODLQWYV &RPPLVVLRQ ,3&& IRU WKHLU IDLOLQJV WHF

KDG HQGHG LQ GRPHVWLF KRPLFLGH

7KH ILUVW YLFWLP ODULD 6WXEELQJYV ZDV VWUDQJOHG \
ODUF &KLYHUV LQ '"HFHPEHU LQ &KHOPVIRUG 7TKH ,3&
LQ WKH ODZ PHDQW WKDW 0OU &KLYHUV ZKR KDG PXUGHU
*HUPDQ\ DQG VHUYHG \HDUV LQ SULVRQ WKHUH EHIRUH

QRW KDYH UHVWULFWLRQV SODFHG RQ KLP DV KH KDG Q



PXUGHU LQ WKH 8. 7KH UHSRUW DOVR IRXQG WKDW (VVFE
HUURUV KDG PLVVHG RSSRUWXQLWLHY DQG WKHUH ZHUF
SDUWLFXODU LQGLYLGXDOV LQ WKH FDVH 2QH VXFK LQG
KDQGHU ZKR IDLOHG WR UHFRUG WKH FRUUHFW DGGUHVYV
IODJVY DQG bDOHUWYV WKDW ZHUH DWWDFKHG WR ODULDTV
7KH FDOO zZzDV WKHQ WUHDWHG LQFRUUHFWO\ DV EXUJOD
YLROHQFH +DG WKH FDOO EHHQ WUHDWHG FRUUHFWO\ \

DV KLJK ULVN

7KH VHFRQG DQG WKLUG YLFWLPV &KULVWLQH &KDPEHUYV
GDXJKWHU 6KDQLD ZHUH VKRW DQG PXUGHUHG E\ 6KDQLEL
&KULVWLQHTV H[ SDUWQHU LQ -XQH LQ %UDLQWUHH
3ROLFH KDG FRQWDFW ZLWK WKH IDPLO\ RQ QXPHURXV R
ZHUH NLOOHG RQ WKH GD\ WKDW SURFHHGLQJV ZHUH GXt}
6KDQLD 7KH ,3&& UHSRUW IRXQG D IDLOXUH RI VIVWHPV
6SHFLILFDOO\ WKH LVVXHV LGHQWLILHG ZHUH WKDW HDF
LVRODWLRQ DQG WKH SROLFH IDLOHG WR FRQQHFW WKH
HVEDODWLRQ IHDU ZDV QRW FRQVLGHUHG ZKHQ 0V &KDP
FRPSODLQWY DERXW OU 2DNHV RU ZLWKGUHZ LQIRUPDWL
KHU QHLJKERXUV VROLFLWRU &RXUW $GYLVRU\ DQG 6XS
DQG WKH &RXQW\ &RXUW KDG ZDV QRW DYDLODEOH WR W
DQG WKH IDLOXUH WR QRW DVVHVV WKH ULVN FRUUHFEWO
UHIHUUHG WR D 0XOWL $JHQF\ 5LVN $VVHVVPHQW &RQIHL

D

7TKH IRXUWK YLFWLP -HDQHWWH *RRGZLQ GLHG ZKHQ KHL

VWDEEHG KHU PXOWLSOH WLPHV LQ -XO\ LQ 6RXWKHQ



SULRU WR KHU GHDWK WKHUH KDG EHHQ VHYHQ UHSRUW\
DEXVH PDGH WR WKH SROLFH VLQFH -DQXDU\ 7TKH , 3¢
3ROLFH KDG WDNHQ OUV *RRGZLQYVY UHSRUWY VHULRXVO!
RITHUHG KHU SUDFWLFDO DVVLVWDQFH DQG KDG SXW WKI
+RZHYHU RQ WKH GD\ RI KHU GHDWK WKH\ GLG QRW SUR’
HPHUJHQF\ UHVSRQVH WKDW VKRXOG EH JLYHQ WR D KLJ
LQYHVWLIDWLRQ IRXQG D ODFN RI FODULW\ LQ (VVH[ 3RO
DQG WKHLU ZRUNLQJ SUDFWLFH SDUWLDOO\ UHVSRQVLEC

LOQOWHOOLJHQFH FKHFNV EHLQJ FDUULHG RXW ,3&& E

%RWK WKH :(&% DQG (VVH[ 3ROLFH UHFRJQLVHG WKDW LC
GRPHVWLF DEXVH ZDV QHHGHG SDUWLEXODUO\ DURXQG '
KDYH KHOSHG WR SULRULWLVH WKHVH FDVHV HDUOLHU

ZD\ LQ FRQGXFWLQJ DQG FRPPLVVLRQLQJ UHVHDUFK 7K
DFWLYLWLHV WKH ILUVW ZDV WR ORRN DW H[LVWLQJ UH\
RWKHU DUHDV ERWK LQ WKH 8. DQG LQWHUQDWLRQDOO\
ZDV FRQGXFWHG WR JLYH D EULHI DQDO\VLV RI GRPHVWL
ILQDOO\ DFDGHPLF UHVHDUFK ZDV FRPPLVVLRQHG WR OF

DURXQG GRPHVWLF DEXVH

7KH EULHI DQDO\WLYVY FRQGXFWHG LQ KRXVH DW (VVH[ &R>
PROQWKY RI GRPHVWLF DEXVH LOQFLGHQW GDWD WKDW KDC(
3ROLFH ,W LGHQWLILHG VHYHUDO YDULDEOHV WKDW LPS
LOQFLGHQW DQG FKDUDFWHULVWLFV RI RITHQGHUYV DQG YL
WRZDUGV pULVN RI UHSHDWY 7KH UHODWLRQVKLS EHWZ

IRXQG WR LPSDFW WKH ULVN ZLWK LQFLGHQWY ZKHUH W



WKH YLFWLP IHPDOH DQG RI WKH VDPH DJH IRXQG WR EH
LQFLGHQWY EHWZHHQ IDPLO\ PHPEHUV RI GLIITHUHQW DJH
DQG DOFRKRO DOVR KDG D ODUJH LPSDFW RQ WKH VHYHL
,QFLGHQWYV ZHUH IRXQG WR EH PRUH SUHYDOHQW GHSHQ
ZHHN DQG WLPH RI WKH GD\ )RU H[DPSOH DOFRKRO UHC
DW ZHHNHQGV ODWH DW QLJKW DQG LQ WKH HDUO\ KRXU
PLGQLJKW 7KLV VXJIJHVWHG SHULRGY ZKHUH VHUYLFHV
XWLOLVHG 7KH DQDO\VLV EULHIO\ ORRNHG DW WKH JHR.
DEXVH EXW LW ZDV DFNQRZOHGJHG WKDW IXUWKHU UHVI

WKLV IXUWKHU DQG IRU D ORQJHU WLPH SHULRG WR EH V

$W WKH VDPH WLPH 9LFWLP 6XSSRUW FRPPLVVLRQHG D V
XVHG (VVH[ SBROLFH DQG 9LFWLP 6XSSRUW GDWD WR SUR(
DEXVH LQ (VVH[ %ULPLFRPEH SHSHDW YLFWLP DQD
OHYHO RI FKURQLF GRPHVWLF YLROHQFH KDG ULVHQ EHW
VLQJOH DQG UHSHDW YLFWLPV KDYH VLIJQLILFDQWO\ GLII
GXULQJ WKH ZHHNO\ F\FOH 7KH UHSHDW YLFWLP DQDO\V
WR EH FDOFXODWHG DV WR WKH OLNHOLKRRG RI IXUWKH!
YLEWLP 7KH DQDO\VLV IRXQG GRPHVWLF DEXVH WR EH J
ZLWK D UHODWLRQVKLS EHWZHHQ GHSULYDWLRQ DQG SD

JURXSV

%RWK WKH LQ KRXVH DQG DFDGHPLF UHVHDUFK KLJKOLJK
PRUH LQ GHSWK DQG WKRURXJK DQDO\VLV RI YLFWLPLVD

JHRIJUDSKLFDO FRQFHQWUDWLRQ RI GRPHVWLF DEXVH 7



VRPH XVHIXO LQLWLDO ILQGLQJV RQ ZKLFK WR EXLOG D F
IRFXVHG PXOWL DJHQF\ DQDO\VLV WKDW FDQ RIITHU WDQJ

SURYLGLQJ VHUYLFHV WR YLFWLPV RI GRPHVWLF DEXVH 1

(VVH[ &RXQW\ &RXQFLO EHFDPH D FRPPLVVLRQLQJ IRFXVE
"RUNLQJ LQ WKH UHVHDUFK WHDP LW EHFDPH DSSDU
VHUYLFHY ZHUH ODUJHO\ FRPPLVVLRQHG XVLQJ SROLFH (
GDWD WKDW ZDV UHDGLO\ DYDLODEOH :LWK GRPHVWLF
XQGHUUHSRUWHG FULPHV WKH LPSOLFDWLRQV RI WKLV F
WKH VHUYLFHVY ZHUH ODUJHO\ GHVLIJQHG ORFDWHG DQG
RI WKHVH NQRZQ YLFWLPV £ HYHQ WKRXJK WKH\ RQO\ DF!
OLNHO\ WRWDO 7KH VRFLR HFRQRPLF SURILOH RI NQRZQ
DV IROORZV WKH\ DUH SUHGRPLQDQWO\ ZRPHQ XQGHU
RYHUZKHOPLQJO\ GUDZQ IURP ZKLWH ZRUNLQJ FODVYV QF
SHUSHWUDWRU LV D FXUUHQW RU IRUPHU SDUWQHU +DU

:DOE\ DQG 7RZHUV

'"HPRJUDSK\

$V LOOXVWUDWHG E\ ILIXUH (VVH[ LV D ODUJH VLQJOI
(QJODAQG , W KDV D SRSXODWLRQ RI PLOOLRQ DQG L
PHWURSROLWDQ IRUFHV LQ WKH 8. ,W KDV D PL[WXUH R

DUHDV ZLWK FRQFHQWUDWHG GHSULYDWLRQ EXW DOVR V
-D\ZLFN VLWXDWHG RQ WKH FRDVW QHDU &ODFWRQ ZDV

GHSULYHG DUHD LQ (QJODQG LQ ERWK WKH DQG e



GHSULYDWLRQ *RY XN (VVH[ LV QRW DV HWKQLFDO
(QJODQG DQG :DOHV ZLWK %ODFN DQG OLQRULW\ (WKQLF

XS RQO\ RI WKH SRSXODWLRQ FRPSDUHG WR QDW

JLIXUH JRFDWLRQ RI (VVH[ LQ (QJODQG

L
N
F \
e \r,
, Q (VVH[ KDG D WRWDO FULPH UDWH RI SHU SR
WR D (QJODQG DQG :DOHV DYHUDJH RI DQG UDQNHG
SROLFH IRUFHV LQ (QJODQG DQG :DOHV )ODWOH\ 7

FRPSULVHV (VVH[ &RXQW\ &RXQFLO DQG WZR XQLWDU\ D

6HD DQG 7KXUURFN



LROWH[W

7R EH DEOH WR DGGUHVV WKH SUREOHPV IDFHG E\ YLFWL
LW LV LPSRUWDQW WR XQGHUVWDQG ZKHUH WKH LQWHUF
FRPH IURP DQG KRZ LW LV GHILQHG 7KLY VHFWLRQ ZLOC
KLVWRU\ RI WKH RITHQFH DQG KRZ LW KDV EHHQ EURXJKYV
WKHRUHWLFDOO\ DQG SROLWLFDOO\ E\ IHPLQLVP W ZLC
GHILQHG OHJLVODWHG PHDVXUHG DQG GLVFORVHG )LC
DIHQFLHVY WKDW UHVSRQG WR DQG KDYH VWDWXWRU\ UH'

DQG HQG SHUSHWUDWLRQ

7KH OLWHUDWXUH RQ GRPHVWLF DEXVH LV YDVW DQG WK
DVSHEWV RI WKH FULPH ,W ZLOO KRZHYHU SURYLGH D¢
GHEDWHY DQG LVVXHV WR VHW WKH VFHQH IRU WKH UHV\
EHWWHU XQGHUVWDQGLQJ Rl WKH FKDOOHQJHV LQ UHVHI
HPSOR\V GLIIHUHQW PHWKRGY DQG WKHRULHVY WR DGGUH
DQG IDPLO\ DQG QHLJKERXUKRRG OHYHO SUHGLFWRUV R
VHSDUDWH OLWHUDWXUH UHYLHZ ZLOO IROORZ WKLV FKD
H[LVWLQJ NQRZOHGJH RQ HDFK DUHD DQG WKH JDSV LQ V

DQRDO\VLVY FKDSWHUV ZLOO DGGUHVYV

+LVWRU\ RI GRPHVWLF DEXVH

7TKHUH LV OLWWOH GRXEW WKDW GRPHVWLF YLROHQFH R
EHFRPH NQRZQ PRUH UHFHQWO\ KDV EHHQ H[SHULHQFHG

LW ZDV QRW XQWLO WKH V ZLWK VHFRQG ZDYH IHPLQL



SULYDWH SUREOHP EHFDPH DQ LVVXH RI SXEOLF LQWHUH

WKURXJK ERWK DFWLYLVP DQG DFDGHPLF UHVHDUEFK

$Q DFWLYLVW ZKR ZDV LQVWUXPHQWDO LQ EULQJLQJ GRF
VSKHUH ZDV (ULQ 3L]]JH\ ,Q 3L]JH\ VHW XS WKH ILUVW
&KLVZLFN D FHQWUH DLPHG DW DOORZLQJ ZRPHQ WR FRI
LVVXHV RI WKH GD\ ,W ZDV GXULQJ GLVFXVVLRQV DW Wi
WR GLVFORVH WKDW WKH\ KDG EHHQ EHDWHQ E\ WKHLU K
3L]]JH\ DQG )RUEHV 1HZV Rl WKH VXFFHVV RI WKH IL
FHQWUH TXLFNO\ VSUHDG DQG RWKHU VKHOWHUYV IRU ZRI
DOO RYHU %ULWDLQ 'REDVK DQG 'REDVK 7KLV ZDV
WKH FDPSDLJQ WR UDLVH DZDUHQHVV RI WKH LVVXHV WK
JRQH RQ EHKLQG FORVHG GRRUV 7KH HVWDEOLVKPHQW
UHIXJHVY DOVR YLWDOO\ JDYH ZRPHQ WKH RSSRUWXQLW\
UHODWLRQVKLSY ,Q SDUDOOHO WR WKH LQWURGXFWLRC
YLFWLPVY ULJKWV ZDV DOVR HYROYLQJ WKURXJK RWKHU

9LFWLPV 6XSSRUW 9LFWLPV 6XSSRUW

7TKH LQIOXHQFH RI DFWLYLVWYV UHDFKHG SDUOLDPHQW LC
&RPPRQV VHW XS LWV ILUVW VHOHFW FRPPLWWHH RQ WK
WKLY FRPPLWWHH FDPH WKUHH FLYLO DFWYV 'RPHVWL
ODWULPRQLDO 3URFHHGLQJV $FW +RXVLQJ $FW DQG
DQG ODJLVWUDWHY &RXUW $FW KLOVW WKH FLYLO QDW
FRQWULEXWH WR FULPLQDO MXVWLFH V\VWHP WKH\ ZHUHI
DZDUHQHVYV RI GRPHVWLF YLROHQFH DQG KLIJKOLJKWLQJ
SUREOHP LQ WKH 8. *URYHV DQG 7KRPDYV 6DQGHUV (

1HYLOOH :DUG DQG %LUG OHDGLQJ WKH ZD\ WR



VXEVHTXHQW DOEHLW GHOD\HG OHJLVODWLRQ VXFK DV

DQG 9LFWLPV $FW RI

+RZHYHU GHVSLWH DOPRVW ILIW\ \HDUV RI DFWLYLVP U]l
SROLF\ GHYHORSPHQW GRPHVWLF DEXVH UHPDLQV D KXJ
FRQVLGHUDEOH SURJUHVY KDV EHHQ PDGH LW UHPDLQV I
WR EH UHSRUWHG FRPSDUHG ZLWK RWKHU RIITHQFHV 7Kl

SHU FHQW RI YLFWLPV UHSRUW WKHLU DEXVH WR WKH
PD\ UHSRUW WR RWKHU DJH@RKHH\H RV EQJG UHIGKD\OYR MRI

ZD\ LQ ZKLFK WR FROOHFW WKLV LQIRUPDWLRQ

'"HVSLWH WKH FDPSDLJQV E\ DFWLYLVWY DQG SROLF\ PDN
VWLIJPD VWLOO H[LVWYV WKDW VXJJHVWYV WKDW WKH SXECQC
LOWHUHVWHG LQ GRPHVWLF DEXVH FRPSDUHG WR RWKH!
DEGXFWLRQ DQG NQLIH FULPH S$WWLWXGHV WRZDUGV YLl
HPSDWK\ DQG VXSSRUW WKDW YLFWLPV DUH RITHUHG E\ L
ZLWK YLROHQFH FRQGRQLQJ DWWLWXGHYVY PRUH OLNHO\ W
UHSRUW WKH LQFLGHQW DQG XQOLNHO\ WR UHFRPPHQG \
SHUSHWUDWRU )ORRG DQG 3HDVH 3DYORX DQG .QR:
:DQGUHL , ] WKH DPRXQW RI PRQH\ WKDW LV JLYHQ
YLFWLPV RI DEXVH LV DQ LQGLFDWLRQ RI SXEOLF RSLQLF
IDLUO\ ORZ RQ WKH GRQRUYV DJHQGDV $ PXFK SXEOLFL
SKLODQWKURS\ &DSLWDO IRXQG WKDW IRU HYHU\ SRXQG
VXSSRUWLQJ YLROHQFH DJDLQVW ZRPHQ WZHQW\ SRXQG

FKDULWLHYV %RRWK , | WKLV VWLJPD LV LPSDFWLQJ

6HH WKH OHJLVODWLRQ VHFWLRQ IRU IXUWKHU LQIRUPDWLRQ
$V GLVFXVVHG IXUWKHU DW WKH HQG RI WKLV FKDSWHU



FRXQWU\ ZLWK D UHSXWDWLRQ RI SROLFLQJ E\ FRQVHQW
LV XQOLNHO\ WKDW WKH SROLFH ZLOO EH DEOH WR DFKL!

VKDUHV WKHLU FRQFHUQ :RRG

JHPLQLVP

7KH SDUDGLJP VKLIW WKDW KDV EHHQ FUXFLDO LQ EULQJ
DWWHQWLRQ RI WKH SXEOLF KDV EHHQ IHPLQLVP )HPLC
UROH LQ GHYHORSLQJ WKHRU\ UHVHDUFK SUDFWLFH DQ
IHPLQLVW YRLFHV ZLWK FOHDU SROLWLFDO DQG SHUVRQ|
ZHUH LQVWUXPHQWDO LQ XQFRYHULQJ WKH JHQGHUHG QI
WKDW ZDV WDNLQJ SODFH LQ WKH SULYDWH VSKHUH 7Kl
RI JHQGHU LQ XQGHUVWDQGLQJ WKH QDWXUH H[WHQW D
DEXVH .H\ WR WKHLU DFWLYLVP DQG UHVHDUFK KDV EH}
SDWULDUFK\ ORUH UHFHQWO\ EODFN IHPLQLVWYV KDYH S
UHFRJQLVLQJ WKH LQWHUDFWLRQ EHWZHHQ SDWULDUFK\
LQWHUVHFWLRQV RI YLFWLPLVDWLRQ E\ JHQGHU FODVYV
3RVWPRGHUQ IHPLQLVWY KDYH DOVR PRYHG EH\RQG WKH
YLHZV RI GLIIHUHQW IHPLQLVW DJHQGDV EULQJLQJ ZLWK
GLYHUVLW\ 7KH ODVW FRXSOH RI \HDUV KDYH DOVR VHH
SDUWLFXODUO\ WKURXJK WKH ULVH LQ WKH XVH RI VRFLE
EHHQ D UDQJH RI GLIIHUHQW IHPLQLVW DJHQGDV WKH FF
WKHLU ZRUN LV WKH FKDOOHQJH WR WKH WUDGLWLRQDO

PDNLQJ JHQGHU FHQWUDO WR DQDO\VLVY DQG SROLF
VHFWLRQ ZLOO H[SORUH WKH ZRUN WKDW IHPLQLVWV KD\

DEXVH DQG WKH LPSDFW WKDW WKLV KDV KDG



SULRU WR WKH V FULPLQRORJLVWY DQG PRUH VSHFLII
WKHLU UHVHDUFK RQ FULPHVY WKDW RFFXUUHG LQ WKH S’
RI DFTXLVLWLYH DQG YLROHQW FULPH SHUSHWUDWHG E\
SRVLWLYLVW LQIOXHQFH WKDW EHVHW YLFWLPRORJ\ HQF
GHWDFKPHQW RI UHVHDUFKHUV IURP WKH ZRUOG WKDW W
IHPLQLVWY RQ WKH RWKHU KDQG VHW RXW WR FKDOOHQJ
WKHRU\ WKDW ZDV YHU\ PXFK OLQNHG WR DFWLYLVP ZLW
UHVHDUFK DERXW RWKHU ZRPHQ DURXQG LVVXHV WKDW I
'‘DYLHV 'REDVK DQG 'REDVK *LOO DQG 5HKPDQ
OXFK DFWLYLVP KDV EHHQ GHPRQVWUDWHG E\ WKH F
VXFK DV :RPHQTYfV $LG DQG WKH 5DSH &ULVLVY )HGHUDWLR
FRQFHSWLRQ RI FDPSDLJQ JURXSY OLNH -XVWLFH IRU :RF

JLQFKHU DQG OF4XLOOHQ OF/DXJKOLQ DQG OXQFLH

3DWULDUFK\

7KH UDGLFDO IHPLQLVW DSSURDFK LGHQWLILHG WKH QDYV
SUREOHP ZLWK YLROHQFH DJDLQVW ZRPHQ EHLQJ SHUSH
EH\RQG WKH VLQJOH LQFLGHQW RI GRPHVWLF YLROHQFH
LQWHUFRQQHFWLYLW\ RI FULPHVY FDUULHG RXW E\ PHQ D.
'"H.HVHUHG\ DQG 6FKZDUW] *URYHV DQG 7KRPDYV

ORRQH\

2QH RI WKH FRQFHSWYV WKDW UDGLFDO IHPLQLVWYV VXJJH
GRPHVWLF DEXVH LV SDWULDUFK\ 7KH QRWLRQ ZDV LQW

DV D WKHRUHWLFDO FRQFHSW LQ KHU ERRN p$JDLQV



GHYHORSHG WKH WKHRU\ LQ UHODWLRQ WR UDSH TKHUF
SDWULDUFK\ EXW (LVHQWHLQ GHILQHV LW DV puD V&
ZKLFK PDOH SRVVHVVHV VXSHULRU SRZHU DQG HFRQRPLF

S 5DGIRUG HIWHQGYV WKLV GHILQLWLRQ WR GHVF
KLHUDUFKLHY PEHWZHHQ PHQ EHWZHHQ ZRPHQ DQG RYH
HISORUHV WKH JHQHUDWLRQDO GLPHQVLRQ WKDW FDQ EI

XQGHUVWDQGLQJ GLITHUHQFH DQG FKDQJH RYHU 5DGIRU

$ ZLGHO\ XVHG DQDO\WLFDO PRGHO ZKLFK ZDV LQIRUPHG
"XOXWK :KHHO 3HQFH HW DO 7KH PRGHO LOOXVWU
RI GRPHVWLF DEXVH DQG WKH PDOH SDWWHUQ RI SRZHU
XVHG H[WHQVLYHO\ LQ WKH 86 RQ SHUSHWUDWRU SURJUL
LOOXVWUDWHG LQ ILIXUH UHFRJQLVHYV DEXVH WKDW 1
FKLOGUHQ LV QRW SXUHO\ SK\VLFDO EXW DOVR IHDWXUF
EHKDYLRXU LQWLPLGDWLRQ HPRWLRQDO DEXVH LVROD

EHKDYLRXU XVHV FKLOGUHQ DQG LQYROYHV XVLQJ PDOH



J)LIXUH "XOXWK :KHHO 3HQFH HW DO

$QRWKHU ZLGHO\ XVHG FRQFHSW KDV EHHQ .HOO\ V

YLROHQFH 7KH FRQWLQXRXV IRUP WKDW DEXVH WDNHYV
WR EUHDN LW LQWR VHSDUDWH HYHQWY RU HOHPHQWYV &
GLVFUHWH JURXSV RI RITHQFHVY VXFK DV GRPHVWLF DEX\
UHFRJQLVHVY WKDW VH[XDO YLROHQFH H[LVWV LQ PDQ\ IR
DEXVH DQG DVVDXOW ZKLFK DUH DOO XVHG WR FRQWURC(
YLROHQFH WDNHV WKH ZD\ LQ ZKLFK ZRPHQ GHILQH WKH

LW KDV RQ WKHP GLIIHUV DQG YDULHVY RYHU WLPH .HOO\

7KH PHULWYVY RI WKH FRQFHSW RI SDWULDUFK\ SDUWLFXG
EHHQ ILHUFHO\ GHEDWHG LQ WKH OLWHUDWXUH 2QH RI

DURXQG YDULHW\ LQ SDWULDUFKDO VWUXFWXUHV LQ GLI



WKDW SDWULDUFK\ LV VHHQ WR VXJJHVW XQLYHUVDOLVP
ZKHQ D IXOO\ LQWHJUDWHG WKHRU\ QHHGY WR WDNH DEF
VWUXFWXUDO DQG FXOWXUDO YDULDEOHYV LQWHUDEW ZL)\

+RZHYHU WKHVH YLHZV RI SDWULDUFK\ DUH DUJXH
ZKHQ WKH FRQFHSW GRHV LQ IDFW UHFRJQLVH KLHUDUFK
PHQ *URYHV DQG 7KRPDYV DQG LQGHHG DPRQJVW ZR
FRQWLQXXP LV JRLQJ WR EH FRQVLGHUHG 5DGIRUG HW L
UHFHQW GHYHORSPHQW RI WKH FRQFHSW Rl WUDQVSDWU
DQG WKHLU YDULDWLRQV DUH YLHZHG LQ WKH JOREDO FF

OHYHO KDYH DWWHPSWHG WR RYHUFRPH FULWLFLVPV RI

$QRWKHU LVVXH WKDW KDV FUHDWHG TXHVWLRQV DURXQ
DV DQ H[SODQDWLRQ RI GRPHVWLF DEXVH LV ZKHUH PHQ
UHODWLRQVKLSY KDYH H[SHULHQFHG DEXVH +XQQLFXWW
VH[XDOLW\ DQG GRPHVWLF DEXVH VXJJHVWV WKDW WKHU
EHWZHHQ KRPRVH[XDO PHQ DQG KHWHURVH[XDO ZRPHQT\
GRPHVWLF DEXVH ZLWK WKH PRWLYDWLRQ RI WKH SHUSFt
SDUWQHU &UX] DQG )LUHVWRQH 7TKH FRQFHSW R €
PRUH GLIILFXOW WR XQGHUVWDQG LQ OHVELDQ UHODWLR
KDYH OHVV SK\VLFDOO\ DJJUHVVLYH SDUWQHUV WKDQ JD
:DUVKDIVN\ $Q DOWHUQDWLYH zZzD\ RI WKHRULVLQJ

GHYLVHG E\ -RKQVRQ

-RKQVRQ FDWHJRULVHG GRPHVWLF DEXVH LQWR IRX!
FRPPRQ FRXSOH YLROHQFH LOQWLPDWH WHUURULVP YLR

YLROHQW FRQWURO &RPPRQ FRXSOH YLROHQFH LV ORZ



GRHV QRW LQFOXGH FRQWUROOLQJ EHKDYLRXU EXW PXW
VSHFLILE DUJXPHQW ,QWLPDWH WHUURULVP RQ WKH RV
FRQWUROOLQJ EHKDYLRXU DQG LV PRUH VHULRXV DQG P!
WLPH ,W LV XQOLNHO\ WR EH PXWXDO DQG LQ OLQH ZLW
DOPRVW H[FOXVLYHO\ SHUSHWUDWHG E\ PHQ 9LROHQW
PDLQO\ SHUSHWUDWHG E\ ZRPHQ LQ DQ DWWHPSW WR ILJ
WKHPVHOYHV RIWHQ LQ DQ DWWHPSW WR HVFDSH WKH U
EHHQ SXW IRUZDUG DV DQ DUJXPHQW E\ IHPLQLVW IRU ZK
YLROHQW EHKDYLRXU WRZDUGYV PHQ 7KH ILQDO W\SH P
ERWK SDUWQHUYV DUH FRQWUROOLQJ DQG YLROHQW -RK(
WKRXJKW WR EH IDU PRUH XQXVXDO DQG WKHUH KDV EHF
FROOHFWHG RQ WKLV FDWHJRU\ /LNH -RKQVRQ 'HPSVH\
GRPHVWLF DEXVH LQWR GLIIHUHQW W\SHV 7KHUH DUH p
VLPLODU WR -RKQVRQYTV GHILQLWLRQV RI LQWLPDWH WHL
YLROHQFH DQG YLROHQW UHVLVWDQFH 'HPSVH\ DUJXHV
YLROHQFH DQG GRPHVWLFLW\ EXW RQO\ WKH VWURQJ W\!
FKDUDFWHULVHG E\ VWUXFWXUDO LQHTXDOLWLHYV DQG SI
-RKQVROQ WKHUHIRUH VWDWHY WKDW ZH PXVW DVVXF
YLROHQFH LQ OHVELDQ UHODWLRQVKLSV LV FRPPRQ FRX:

SURFHVVHYV VLPLODU WR WKRVH LQYROYHG LQ QRQ OHVE

ORYLQJ IRUZDUG D FRQFHSW WKDW KDV EHHQ DUJXHG WR
WKH GLFKRWRPLVDWLRQ DQG KRPRJHQHLW)\ IRXQG LQ WK
LOQWHUVHFWLRQDOLW\ &UHQVKDZ +RRNV 3DWLC
SXUHO\ IRFXVLQJ RQ JHQGHU LQWHUVHFWLRQDOLW\ LGH

ZLWK RWKHU IDFWRUV VXFK DV UDFH HWKQLFLW\ DJH D(



WKDW LV JRLQJ WR EH WHVWHG LQ WKLV WKHVLYV DQG D |
RI LQWHUVHFWLRQDOLW\ DQG LWV SRWHQWLDO DSSOLFD

DUH GLVFXVVHG LQ &KDSWHU )RXU

:DONODWH DUJXHG WKDW IHPLQLVW ZRUN KDV RQO\
YLFWLPRORJ\ DV D GLVFLSOLQH KRZHYHU WKH LPSDFW K
E\ MXVW VXEVHW RQ DQ DFDGHPLF GLVFLSOLQH DQG WKH
FROQWLQXHV WR WKH SUHVHQW GD\ $ UHFHQW H[DPSOH |
FDPSDLJQ IRU ZRPHQ WR GLVFORVH WKHLU VH[XDO YLROI
IROORZLQJ WKH UHYHODWLRQ E\ ZRPHQ DERXW IRUPHU +

"HLQVWHLQ

2YHUDOO WKH LQIOXHQFH RI IHPLQLVP KDV EHHQ IHOW L
MXVWLFH OHJLVODWLRQ 7KH QH[W VHFWLRQ H[DPLQHYV I

GHYHORSHG DV DQ RIITHQFH

'RPHVWLF DEXVH DV DQ RIITHQFH

/IHILVODWLRQ

$OWKRXIK OHILVODWLRQ DURXQG GRPHVWLF DEXVH GRH]
WLPH WR GHYHORS ZLWK WKH ILUVW FULPLQDO ODZ RQO
IHPLQLVWIV ILUVW H[SRVHG WKH LVVXHV 8VLQJ WKH SX
LOQOWLPDWH UHODWLRQVKLSY KDG EHHQ YLHZHG DV EHORC(
DQG QRW FDQGLGDWHYV IRU SXEOLF UHJXODWLRQ /DFH\

RI' HPLQLVP LQ EULQJLQJ GRPHVWLF DEXVH WR WKH DWW

JXUWKHU GLVFXVVLRQ RQ WKH VWUHQJIJWKY DQG WKH ZHDNQHVVHYV |
WKH GLVFORVXUH DQG PHDVXUHPHQW VHFWLRQ



UHVXOWHG LQ WKH XVH RI WKH ODZ WR PDNH WKH SUHYL
LVVXH %XUWRQ , W KDV KRZHYHU EHHQ DUJXHG WI

OLPLWHG SRVVLELOLWLHV WKURXJK OHJDO UHIRUP DORQ

6LQFH WKH FLYLO DFWV PHQWLRQHG LQ WKH LQWURGXFW
VLIQLILFDQW SLHFH RI GRPHVWLF DEXVH OHJLVODWLRQ |
9LROHQFH &ULPH DQG 9LFWLPV $FW RI 7KH $FW UHF
DWWLWXGHV WRZDUGY GRPHVWLF YLROHQFH QHHGHG WR
IHHO VDIH DQG WKDW VWUDWHJILHY QHHGHG WR EH SXW I
GRPHVWLF YLROHQFH DV XQDFFHSWDEOH EHKDYLRXU DQ
ZRXOG SUHYHQW DEXVH SURWHFW YLFWLPV DQG JLYH W|

VXSSRUW +RPH 2IILFH :DUG DQG %LUG

7KH NH\ FKDQJHV EURXJKW LQ E\ WKH 'RPHVWLF 9LROHQF
ZHUH DPHQGPHQWYV WR WKH )DPLO\ /DZ $FW ZKLFK KL
UHPHGLHV JLYLQJ DOO IDPLO\ FRXUWV WKH FRQVLVWHQW
PROHVWDWLRQ DQG RFFXSDWLRQ RUGHUV ,Q DQ LQWHU
JDYH FULPLQDO MXVWLFH UHVSRQVHV WR FLYLO ODZ ZL\
&ULPH DQG 9LFWLPV $FW PDNLQJ EUHDFKHV RI QRQ PROH
RITHQFH ORUHRYHU WKH $FW DOVR H[WHQGHG WKH )DPI
FRXSOHV RU WKRVH LQ DQ LQWLPDWH SHUVRQDO UHODW
HDFK RWKHU 7KH QHZ $FW DOVR LQWURGXFHG D QHZ RI
DOORZLQJ GHDWK RI D FKLOG RU YXOQHUDEOH DGXOW Z
LOQFOXGH VHULRXY KDUP 3DUOLDPHQW LW PDGH FR
DUUHVWDEOH RIITHQFH LW EURXJKW LQ WKH 'RPHVWLF +F

GLVFXVVHG DW WKH HQG RI WKLV FKDSWHU LW FUHDWHFE



&RPPLVVLRQHU IRU YLFWLPVY DQG JDYH WKH +RPH 6HFUH\
FRGH RI SUDFWLFH IRU YLFWLPV *URYHV DQG 7KRPDV

:DUG DQG %LUG

7KH $FW ZDV ZHOFRPHG E\ YLFWLPVY DQG SUDFWLWLRQHU
DOWKRXJK ELOOHG DV WKH PRVW UDGLFDO FKDQJH WR W
LQ \HDUV FULWLFV WKRXJKW WKDW LW IHOO VKRUW RI
VWDUWHG RXW ZLWK D GRPHVWLF YLROHQFH DJHQGD LW
DGGHG WR LW WKDW VKRZHG QR UHOHYDQFH WR GRPHVW

&RPPHQWLQJ LQ WKH +RXVH RI /RUGYVY %DURQHVYV :D
WKDW pWKH +RPH 2IILFH PXVW KDYH D ODUJH DQG GXVW\
LQ LWV DWWLF W VHHPV WR UDLG WKDW ER[ YHU\ IUHT:

XQVXVSHFWLQJ SDVVLQJ %LOOY +DQVDUG

6LQFH WKH 'RPHVWLF 9LROHQFH &ULPH DQG 9LFWLPV $FV
KDV EHHQ LOWURGXFHG ZLWK 'RPHVWLF 9LROHQFH 3URW

7KLV OHJLVODWLRQ KDV JLYHQ SROLFH DQG PDJLVW
:DOHV WKH DXWKRULW\ WR EDQ SHUSHWUDWRUV IURP WK

ZLWK WKH YLFWLP IRU XS WR GD\V

, Q WKH 8. JRYHUQPHQW FRPPLWWHG WR UDWLI\ WKH &
,ZVWDQEXO &RQYHQWLRQ ZKLFK VHWYV RXW WR HQG YLRO
E\ IRFXVLQJ RQ SUHYHQWLRQ SURWHFWLQJ YLFWLPV SU
LOWHJUDWLQJ SROLFLHV +RPH 2IILFH 2SHUDWLQJ
IUDPHZRUN UDWLILFDWLRQ ZLOO LQYROYH UHFRJQLVLQJ
DQG FRQVHTXHQFHYV RI YLROHQFH DJDLQVW ZRPHQ DQG J

D



2QH RI REVWDFOHVY WR LPSOHPHQWLQJ WKH ,VWDQEXO &I
RI D VWDWXWRU\ GHILQLWLRQ WKDW UHFRJQLVHV WKH JF
"RPHQTV $LG D 7TKHUH KDYH EHHQ FDOOV IRU D VWI
GRPHVWLF YLROHQFH IRU \HDUV /DZVRQ HW DO DV
WKLV KDV OHG WR DJHQFLHV KDYLQJ D QXPEHU RI GLIIHU
GHILQLWLRQV 7KH QH[W VHFWLRQ H[SORUHV WKH SUREC

'"HILQLWLRQ

7KHUH DUH VHYHUDO GHILQLWLRQV RI GRPHVWLF DEXVH
DFURVV WKH FULPLQDO MXVWLFH VIVWHP DQG RWKHU SX|
DJHQFLHYV DQG UHSRUWLQJ DQG UHFRUGLQJ ZLOO YDU\ D
LV XVHG DQG WKH VWDQGSRLQW Rl WKH RUJDQLVDWLRQ
HGRPHVWLF YLROHQFHY KDV EHHQ WKH PRVW ZLGHO\ UHF
8. %RWK WKH ZRUGV UGRPHVWLFY DQG YLROHQFH KDYH
FULWLFLVP 7KHUH KDYH EHHQ DUJXPHQWYV DJDLQVW WK
VXJIHVWVY WKDW WKH YLFWLP DQG SHUSHWUDWRU PXVW
GRPHVWLF YLROHQFH KDV EHHQ IRXQG WR EH H[SHULHQF
UHODWLRQVKLS ZLWK VRPH H[SHULHQFLQJ DEXVH EHIRU
WRJHWKHU DQG LW RIWHQ FDUULHV RQ DIWHU WKH FRXS(
KDV OHIW ,W DOVR PLJKW EH H[SHULHQFHG EHWZHHQ ID
OLYH WRJHWKHU VXFK DQ ROGHU SDUHQW DQG WKHLU D
PD\ QRW RFFXU H[FOXVLYHO\ LQ WKH KRPH EXW PD\ WDN
VSKHUH 6RPH VXJJHVW WKH UHODWLRQVKLS ZRXOG EH P
WKURXJK WKH UHODWLRQVKLS QRW WKH SODFH LQ ZKLFK
7KRPDV 'DOE\ DQG $0O0OHQ 7KH ZRUG UYLROHQF

DEXVH LV SK\VLFDO EXW WKHUH LV D UDQJH RI DEXVH LC



SK\VLRORJLFDO DEXVH DQG FRQWUROOLQJ EHKDYLRXU *
.HOO\ DQG :HVWPDUODQG O\KLOO DQG +RKO 6 FK

"RPHQTV $LG 7KH WHUP pnGRPHVWLF DEXVHY LV
SRSXODU DV LW LQFOXGHVY WKH EURDGHU QRQ YLROHQW
UHIOHFWYV D SDWWHUQ RI EHKDYLRXU WKDW LQFOXGHV F
HOHPHQWYV S5LFKDUGV HW DO $Q H[DPSOH RI WKLYV
WHUP uGRPHVWLF DEXVHY E\ WKH %YULWLVK OHGLFDO $VV
WKH KHDOWK DQJOH RI WKH LVVXH +RZHYHU WKH WHUP
ZLWK VRPH DFDGHPLFV SUHIHUULQJ WKH WHUP 'RPHVWLF
WKH VWDQGSRLQW WKDW DOO SK\WLFDO YLROHQFH LQFO

EHKDYLRXU :DOE\ DQG 7RZHUV

2WKHU WHUPLQRORJLHV LQ XVH LQFOXGH U, QWLPDWH 3D
XVHG LQ WKH 86 EXW LW LV DOVR WKH QDPH JLYHQ WR V
6XUYH\ LQ (QJODQG DQG HORWKEE(H[SUHVVLRQ XVHG LQ
LV u)DPLO\ 9LROHQFHY DQG WKLV LQFOXGHV EURDGHU DL
DV ZHOO *URYHV DQG 7KRPDV 7KH +RPH 2I1ILFH KD\
IRU HOLROHQFH $JDLQVW :RPHQ DQG *LUOVY EXW ZLWKLC
WHUPV VXFK DV WIRUFHG PDUULDJHY DQG pKRQRXU EDVH
WR LGHQWLI\ VSHFLILE LVVXHV ZLWKLQ WKH EURDGHU GF

YLROHQFH *LOO HW DO

7TKH GHILQLWLRQ RI pGRPHVWLF DEXVHY WKDW ZLOO EH X

WKDW WKH +RPH 2IILFH KDV EHHQ XVLQJ VLQFH $SULO

7KLY PRGXOH ZDV LQWURGXFHG LQ ZKHQ WKH &6(: ZDV NQRzQ L
6 XUYH\



GHILQLWLRQ WR EH XVHG DFURVV DJHQFLHV ,W LV QRW
EXW LW LV XVHG WR LQIRUP SROLF\ DQG LGHQWLI\ FDVHYV
GHILQLWLRQ ZDV UHYLVHG LQ IROORZLQJ FRQVXOWDV
GHSDUWPHQWY ORFDO JRYHUQPHQW ,QGHSHQGHQW 'RP
,'9$V  OXOWL $JHQF\ 5LVN $VVHVVPHQW &RQIHUHQFH 0%
&RPPXQLW\ 6DIHW\ 3DUWQHUVKLSY 7KH DJHQFLHV YRWH
LQFOXGH FRHUFLYH FRQWURO LQ WKH GHILQLWLRQ DQG
\HDU ROGV DV ZHOO 7KH GHILQLWLRQ LV XVHG E\ DOO S
‘DOHV

U$SQ\ LQFLGHQW RU SDWWHUQ RI LQFLGHQWY RI FRQWURC
EHKDYLRXU YLROHQFH RU DEXVH EHWZHHQ WKRVH DJHG
EHHQ LQWLPDWH SDUWQHUV RU IDPLO\ PHPEHUV UHJDUG
7KLV FDQ HQFRPSDVV EXW LV QRW OLPLWHG WR WKH IRO
SV\FKRORJLFDO SK\VLFDO VH[XDO ILQDQFLDO DQG HPR

+RPH 2IILFH

'"RPHVWLF DEXVH LV FXUUHQWO\ QRW D FULPH LQ LWV RZ
RI UHSRUWHG LQFLGHQWY ZLOO EHFRPH D FULPH 216

KDYH EHFRPH D FULPH WKH RYHUZKHOPLQJ PDMRULW\ DI
DJDLQVW WKH SHUVRQ SHU FHQW ZLWK WKH UHPDLQC
GDPDJH DQG DUVRQ SHU FHQW SXEOLF RUGHU SHU |

SHU FHQW DQG PLVFHOODQHRXYV SHU FHQW )ODWOH\

+RZHYHU LQ WKH 6HULRXV &ULPH $FW FUHDWHG D QF
RU FRHUFLYH EHKDYLRXU LQ LQWLPDWH RU IDPLOLDO UH

RITHQFH FDUULHV D PD[LPXP VHQWHQFH RI \HDUVY LPSU



7KH RITHQFH UHFRJQLVHV WKDW WKH EHKDYLRXU LV UHS|
WKDQ D RQH RIl LQFLGHQW 7KH FURVV *RYHUQPHQW GHI
FRHUFLYH EHKDYLRXU LV

L&RQWUROOLQJ EHKDYLRXU LV D UDQJH RI DFWV GHVLJCG
VXERUGLQDWH DQG RU GHSHQGHQW E\ LVRODWLQJ WKHP
H[SORLWLQJ WKHLU UHVRXUFHV DQG FDSDFLWLHV IRU SH
WKH PHDQV QHHGHG IRU LQGHSHQGHQFH UHVLVWDQFH D
WKHLU HYHU\GD\ EHKDYLRXU

&RHUFLYH EHKDYLRXU LV D FRQWLQXLQJ DFW RU D SDW\
KXPLOLDWLRQ DQG LQWLPLGDWLRQ RU RWKHU DEXVH WK
IULJKWHQ WKHLU YLFWLP |

+RPH 2IILFH

, W ORRNV OLNHO\ WKDW GRPHVWLF DEXVH ZLOO EHFRPH
WKH UHFHQW GUDIW 'RPHVWLF $EXVH %LOO ODXQFKHG L«
FRQVXOWDWLRQ LQ WKH ELOO VHWV RXW WR FUHDWH

GRPHVWLF DEXVH ZKLFK ZLOO DOVR LQFOXGH HFRQRPLF

7KH GHILQLWLRQ WKDW LV DGRSWHG LV NH\ WR ZKDW LV
PHDVXUHPHQW RI GRPHVWLF DEXVH $QRWKHU IDFWRU W
XQGHUVWDQGLQJ WKH VFDOH RI WKH SUREOHP LV GLVFOI
GLVFXVV KRZ GRPHVWLF DEXVH LV FXUUHQWO\ PHDVXUHC
ODFN RI GLVFORVXUH OLPLWYV RXU FXUUHQW NQRZOHGJH

SUREOHP

OHDVXUHPHQW DQG GLVFORVXUH

JLIXUH KLIKOLJKWYV MXVW KRZ FRPSOLFDWHG LW LV W
DEXVH ZLWKLQ WKH FULPLQDO MXVWLFH V\VWHP DQG EH\

WKDW WKHUH ZHUH DOPRVW WZR PLOOLRQ YLFWLPV LQ



PHWKRGRORJ\ XVHG LQ WKH VXUYH\ WKLV LV RQO\ FDSW

VR WKHUH LV DOUHDG\ DQ XQGHUHVWLPDWH RI WKH DI

J)LIXUH +RZ GDWD DUH FDSWXUHG DQG LQWHUOLQN

216

This flowchart esplaing how rases of domestic abuse are captured and flow through the criminal justie system. The data are
not directly comparable, since they are collected on different bases (far eample victims, erlimes, suspects or defendants) and
may not cover the same cohort because of variation in the time taken for cases to progeess through the system.
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7KH LQLWLDO GHFLVLRQ E\ WKH YLFWLP RQ ZKHWKHU WR
IXQGDPHQWDO WR WKHLU UHFRJQLWLRQ LQ WKH V\VWHP
, /I D YLFWLP GRHV UHSRUW RU VRPHERG\ HOVH UHSRUWYV
UHSRUW LV DOVR KIRSRWVUBIQWXVW RYHU D PLOOLRQ LQFL!

6HH IXUWKHU GLVFXVVLRQ EHORZ
6HH PXOWL DJHQF\ VHFWLRQ EHORZ



SROLFH IRUFHV LQ (QJODQG DQG :DOHV $IWHU WKH LQF
WKHQ WDNHVY SODFH RQ ZKHWKHU WKH LQFLGHQW VKRXO
LQFLGHQW WR FULPH FRQYHUVLRQ UDWH LQ (QJODQG DQ

EXW WKLV ILIJIXUH YDULHY QDWLRQDOO\ LW ZDV

SWWULWLRQ FRQWLQXHYV DV YLFWLPV SURJUHVYVY WKURXJI
ZLWK D QXPEHU RI WKH FULPHV UHVXOWLQJ LQ QR IXUWK
RU UHDFKLQJ DQ RXW RI FRXUW GLVSRVDO VXFK DV D FD
GHIHQGDQWY ZHUH SURVHFXWHG LQ DQG RI WKHVH
VXFFHVVIXOO\ SURRMHBPXWHG RI DWWULEXWLRQ LV RQH RI
WKRXJKW WR EH EHKLQG WKH ORZ OHYHOV RI UHSRUWLQ

YLFWLPV QRW EHOLHYLQJ WKDW WKH &-6 ZLOO SURYLGH

6 XUYH\V

$W WKH LQWHUQDWLRQDO DQG QDWLRQDO OHYHO WKHUH
VXUYH\ GDWD RQ GRPHVWLF DEXVH 7TKH ILUVW LV WKUR.
DQG WKH VHFRQG WKURXJK PRUH VSHFLDOLVHG YLROHQF
7KH IRUPHU DUH JHQHUDOO\ OLQNHG WR FULPH FRGHV P
DOLJQHG ZLWK GDWD FROOHFWHG LQ WKH &ULPLQDO -XV
ODWWHU FROOHFW PRUH LQIRUPDWLRQ RQ WKH DFW RI1Y
DQG DUH XVXDOO\ EDVHG RQ D PRGLILHG IRUP RI WKH &R

:DOE\ HW DO

'XH WR WKH GLITHUHQW DJHQFLHY DQG PHWKRGRORJLHYVY LQYROYHG
HODSVLQJ WLPH LW LV QRW SRVVLEOH WR SURYLGH D GHQRPLQDWR



7KH &76 ZDV GHYHORSHG E\ 6WUDXV HW DO DV SDU
+DPSVKLUHYV )DPLO\ 9LROHQFH 5HVHDUFK 3URJUDPPH WI
YLROHQW DFWV EHWZHHQ PDUULHG FRXSOHV :DOVK

EDVLV RI WZR QDWLRQZLGH VXUYH\V LQ WKH 86 1DWDUD
&RQIOLFW 7DFWLFV 6FDOH NQRZQ DV &76 ZDV LQWURG)
TXHVWLRQV 5HVSRQGHQWY ZHUH DVNHG SDLUHG TXHVW
WLPHV LQ WKH ODVW PRQWKY WKDW WKH\ KDYH EHHQ Y
WLPHV WKH\ KDG SHUSHWUDWHG YDULRXV EHKDYLRXUV V
LOQWLPDWH SDUWQHUV 7KHUH DUH D QXPEHU RI TXHVWL
EHKDYLRXU W\SHV 3K\VLFDO $VVDXOW ,QMXU\ 3V\FKROI
&RHUFLRQ DQG 1HIJRWLDWLRQ +RZHYHU PHWKRGRORJLI
KDYH EHHQ KHDYLO\ FULWLFLVHG IRU RQO\ FDSWXULQJ D
LOWHQWLRQ DQG WKHUHIRUH FUHDWLQJ WKH LPSUHVVLF

JHQGHU V\PPHWU\ :DOE\ HW DO

7KH PRVW ZLGH UHDFKLQJ VXUYH\ LQ WKH 8. LV WKH &UL|
:DOHV IRUPHUO\ NQRZQ DV WKH %ULWLVK &ULPH 6XUYH\
FRYHUDJH WKH VXUYH\ LQYLWHYV DURXQG KRXVHKRO
RI DURXQG SHU FHQW 216 DQG LW FRYHUV DOO

(QJODQG DQG :DOHV 7KH TXHVWLRQV RQ GRPHVWLF DEX’
HYROYHG RYHU WLPH 7KH\ EHJDQ LQ ZLWK IDFH WR
PDLQ LOQWHUYLHZ +RZHYHU ORZ OHYHOV RI GLVFORVXU

QDWXUH OHG WR WKH GHYHORSPHQW RI D VHSDUDWH PR

$ IXUWKHU GLVFXVVLRQ RQ JHQGHU LV EHORZ



9LROHQFH ZKHUH TXHVWLRQV EDVHG RQ D PRGLILHG YH
DVNHG RQ D FRPSXWHU UDWKHW QWD RRGXWOCED XKX\LFK ZDYV
LOQOWURGXFHG LQ GLG LQFUHDVH WKH QXPEHU RI UHV.
WHQIROG )ODWOH\ KRZHYHU PHWKRGRORJLFDOO\ L

ZKLFK ZLOO EH GLVFXVVHG IXUWKHU EHORZ

7KH PDLQ EHQHILW RI VXUYH\ GDWD LV WKDW LW KHOSV |
DEXVH DQG WKH QXPEHU RI SHRSOH ZKR DUH UHSRUWLQJ
DIJHQFLHVY :KLOVW FULPH VXUYH\V DUH WKRXJKW WR JLY
RI WKH HIWHQW RI GRPHVWLF DEXVH WKDQ UHFRUGHG FU
EHOLHYHG WR XQGHUHVWLPDWH WKH QXPEHU RI YLFWLP)

VHYHUDO SUREOHPV ZLWK FULPH VXUYH\V LGHQWLILHG L

2QH RI WKH NH\ GHEDWHY WKDW KDV VWHPPHG IURP WKH
HISORUH WKH QDWXUH DQG HIWHQW RI GRPHVWLF DEXVH
JHPLQLVWY DUJXH WKDW GRPHVWLF DEXVH LV DQ DV\PPH
ODUJHO\ SHUSHWUDWLQJ WKH DEXVH DQG ZRPHQ EHLQJ \
YLFWLPRORJLVWY DUJXH WKDW WKH FULPH VKRZV V\PPHYV
EHLQJ ERWK YLFWLPV DQG SHUSHWUDWRUYV *HOOHV DQG

6WUDXV

'REDVK DQG 'REDVK KLIKOLJKWHG WKH LVVXH RI GHI
PHDVXUHPHQW RI YLROHQFH 7KH\ VXJJHVWHG WKDW IDF
ZRXOG EH PRUH OLNHO\ WR ILQG V\PPHWU\ LQ WKH JHQGI

YLROHQFH DQG DJJUHVVLRQ LV WUHDWHG HTXDOO\ XVLQ.

7KHUH DUH VWLOO VRPH TXHVWLRQV RQ GRPHVWLF DEXVH LQ WKH |



HIDPLQH WKH PRWLYDWLRQ RI WKH DJJUHVVLRQ RU WKH

IRFXVHV RQ WKH DFW :DOE\ HW DO

-RKQVRQ VWDWHY WKDW XQOHVV VXUYH\V DUH DEOH
LOQWLPDWH WHUURULVP DQG YLROHQFH UHVLVWDQFH WK
OHYHOV RI JHQGHU V\PPHWU\ LQ DEXVH GHSHQGLQJ RQ Z
WKH VXUYH\ LV DVNHG *UDKDP .HYDQ DQG $UFKHU

SRSXODWLRQ DQG IRXQG SHU FHQW ZDV LQWLPDWH WH

SHU FHQW LQ D VDPSOH IURP D VKHOWHU

SHSHDW YLFWLPLVDWLRQ LV KLIJKHU IRU ZRPHQ DQG WKH
RU VHULRXVO\ LQMXUHG 216 :DOE\ DQG $0O0OHQ
5HPRYLQJ UHSHDW YLFWLPLVDWLRQ DQG VHYHULW\
JHQGHU DV\PPHWU\ 7KLV KDV EHHQ DQ LVVXH LGHQWLIL
UHSHDW YLFWLPLVDWLRQ ZDV EHLQJ FDSSHG DW ILYH LQ
:DOE\ HW DO SHVHDUFK IRXQG WKDW UHPRYLQ
WKH QXPEHU RI YLROHQW RIIHQFHV E\ SHU FHQW ZKHQ
SXEOLVKHG UHVXOWYV ZKHUH WKH FDS KDG EHHQ LPSOHP
ORUH UHFHQWO\ WKH FRQFHUQV UDLVHG E\ :DOE\ HW DO
DGGUHVVHG DQG WKH FDS KDV ILQDOO\ EHHQ UHSODFHG
RQZDUGV XVLQJ D FULPH VSHFLILF LPSXWBDWLRQ PHWKRG
SHUFHQWLOH WR VHW D FDS IRU HDFK FULPH W\SH UDW

OLPLW RI ILYH LQFLGHQWYV 216

'RPHQ KDYH DOVR EHHQ IRXQG WR KDYH KLJKHU OHYHOV
DQRG DUH PRUH OLNHO\ WR H[SHULHQFH FRHUFLYH FRQWU

+HVWHU 0\KLOO $QDO\WLV RI WKH 1DW



OLFWLPLVDWLRQ 6XUYH\ 1&96 LQ WKH 86 IRXQG ZRPHQ L
SURWHFWLRQ WKDQ PHQ DUH OHVV OLNHO\ WR UHJDUG V
DV D WULYLDO LVVXH 7KH PDLQ LQKLELWRU WR ZRPHQ U

RI UHSULVDO IURP WKH SHUSHWUDWRU )HOVRQ DQG 3DU

$QRWKHU SUREOHP LV WKDW LQWHUYLHZV XVLQJ WKH ,3¢
RQO\ FRQGXFWHG ZLWK SHRSOH EHWZHHQ WKH DJHV RI

ODFN RI UHSUHVHQWDWLRQ IRU ERWK \RXQJHVW DQG RO
7TKRPDV JROORZLQJ WZR LQGHSHQGHQW UHYLHZV R
%&6 ZDV HIWHQGHG WR FKLOGUHQ DJHG WR EXW RQ(
VWDWLVWLFVY DQG WKH TXHVWLRQ RQ GRPHVWLF DEXVH =
EHFDPH FOHDU WKDW LW ZDV GLIILFXOW IRU VRPH FKLOG
SDUHQWDO GLVFLSOLQH DQG DEXVH ,VVXHV ZHUH DOVR
DQG GLVFORVXUH ZKHQ WKH SDUHQWYV ZHUH LQ WKH VDP
TKRPDV 6HSDUDWH VXUYH\V VXFK DV WKH 8QLWHG
$EXVH DQG 1HJOHFW RI 20GHU 3HRSOH 2Y.HHIIH HW DO

WR JDLQ LQIRUPDWLRQ DERXW ROGHU SHRSOHYfV H[SHULI

GLITHUHQW PHWKRGRORJ\ DQG DSSURDFK WKH UHVXOWYV

&RYHUDJH LVVXHV KDYH DOVR EHHQ D SUREOHP IRU ERW
7KH TXHVWLRQV DUH RQO\ DVNHG WR SHRSOH LQ WKHLU
KDUG WR UHDFK YLFWLPV ZKR PD\ EH OLYLQJ LQ DOWHU (
DV UHIXJHVY KRWHOV WUDYHOOHUV VLWHV SULVRQV R

KRPHOHVV ORRQH\ :DOE\ DQG $0O0OHQ

$QRWKHU LVVXH DFURVY DOO VXUYH\V KDV EHHQ WKH DF

VHOl FRPSOHWLRQ LOQWHUYLHZ WHFKQLTXHV *DGG HW D



DGGLWLRQDO UHVHDUFK IROORZLQJ WKH 6FRWWLVK &ULF
PDQDJHG WR UH FRQWDFW DQG LQWHUYLHZ VRPH RI WKH
DEXVH LQ WKH RULJLQDO VXUYH\ 7ZR WKLUGV FRQILUPF
UHFRUG EXW SHU FHQW UHIXWHG WKH UHFRUG DQG FO
IRUFHG RU WKUHDWHQHG E\ D SDUWQHU WKH UHPDLQGH
WKHLU UHFRUG 7KH UHDVRQV JLYHQ IRU WKH LQDFFXUD
WKDW WKH PHQ KDG EHHQ DVVDXOWHG E\ D VWUDQJHU L
DWWDFNHG E\ WKHLU JLUOIULHQGYVY RWKHU SDUWQHU KI
DOWHUFDWLRQV ZLWK D IULHQG RU RWKHU LQFLGHQWYV W
ZRXOG QRW EH FODVVLILHG DV GRPHVWLF DEXVH VXFK D

RU WUHDWHUV *DGG HW DO

$QRWKHU SUREOHP LGHQWLILHG ZLWK VHOI FRPSOHWLRQ
YLFWLP PD\ QRW VHOI LGHQWLI\ WKHLU H[SHULHQFHV DV
:DOE\ DQG 0\KLOO 7KH\ PD\ QRW UHFRJQLVH HYHU)
DV DEXVH RU WKHUH PD\ EH HOHPHQWYV RI VHOI EODPLQJ
WKDW WKH\ ZLOO UHSRUW WKH DEXVH 7KH\ DUH DOVR O
WKH SHUSHWUDWRU LV DW KRPH *URYHV DQG 7KRPDV

IRFDO FULPH VXUYH\V

$Q DOWHUQDWLYH WR QDWLRQDO DQG LQWHUQDWLRQDO
VXUYH\V +DUQH DQG 5DGIRUG VXJIJHVW LQ GHSWK
WKH ,VOLQJWRQ &ULPH 6XUYH\V DQG WKH 1RUWK /RQGRQ
1/'96 RIIHU D EHWWHU HVWLPDWH Rl WKH WUXH H[WHQW
VXUYH\V DUH YHU\ H[SHQVLYH WR FRPSOHWH VR KDYH Q

PDQ\ DUHDV 7KH 1/'96 ZDV FRQGXFWHG LQ DQG LW K



DQG LQGLYLGXDOV ZHUH UDQGRPO\ VHOHFEWHG 7KH |
PHWKRGV DQG LWV IRFXV ZDV RQ ZRPHQYV H[SHULHQFHV
KXVEDQGY RU ER\IULHQGY LQFOXGLQJ H[ KXVEDQGV DQG
LQWHUYLHZV ZHUH IDFH WR IDFH EXW WKH LQWHUYLHZH
ZDV DW KRPH DQG LI WKH\ ZHUH WKH\ JDYH FDOO EDFN F
PHQ DQG ZRPHQ ZHUH LQWHUYLHZHG 7KH VHFRQG VWDJ
LQYROYHG ILOOLQJ LQ D VHOI FRPSOHWLRQ TXHVWLRQQTE
VWDPS DGGUHVVHG HQYHORSH 6WDJH WKUHH FRQVLVW!
ZRPHQ ZKR KDG GLVFORVHG GRPHVWLF YLROHQFH ORRQ
UHVXOWYV RI WKH PDLQ % &6 WKH % &6 VHOI FRPSO
1/'96 WR VHH WKH SHUFHQWDJH LQFLGHQFH Rl GRPHVWLF
LQ D PRQWK SHULRG 7KH UHVXOWV IRXQG WKDW WKH
VKRZHG D WKLUG RI WKH LQFLGHQFHV WKDW WKH 1/'96 U
VXJIHVWY WKDW WKLV LV EHFDXVH WKH PHWKRGV RI WKF
DQRQ\PLW\ 2WKHU VXUYH\V KDYH H[SHULHQFHG ORZ UH\
GRPHVWLF DEXVH TXHVWLRQ 7KH $EHU\WWZ\WK FULP
SHU FHQW pQR UHVSRQVHY UDWH ZLWK UHVSRQGHQWV Q
DEXVH LQ WKH DJH JURXS 7KH VXUYH\ ZDV KRZHYH
RI IDPLO\ PHPEHUV ZKLFK ZRXOG H[SODLQ WKH LQWHUYL

DQVZHULQJ WKH TXHVWLRQ .RIIPDQ

'"HVSLWH WKHLU OLPLWDWLRQV QDWLRQDO DQG ORFDO V
GHYHORSLQJ PRUH RI DQ XQGHUVWDQGLQJ RI WKH WUXH
7KH\ KDYH DOVR JLYHQ PRUH LQVLJKW LQWR VRPH RI WK}
QRW UHSRUW WKHLU DEXVH WR WKH SROLFH RU LQ VRPH

VHFWLRQ ZLOO H[SORUH WKH UHDVRQV ZK\ SHRSOH GR Q



K\ GR SHRSOH QRW UHSRUW"™

7TKH &6(: IRXQG WKDW ZKLOVW SHU FHQW RI YLFWLPV W
DEXVH RQO\ SHUFHQW RI YLFWLPV UHSRUWHG WKHLU I
ZRPHQ PRUH OLNHO\ WKDQ PHQ WR UHSRUW $V
WKH QH[W VHFWLRQ WKHUH DUH D QXPEHU RI RWKHU DJ}
GLVFORVH DQG WKH &6(: IRXQG SHU FHQW KDG UHSRUMW
DQG SHU FHQW WR RWKHU SURIHVVLRQDO RU RUJDQLVI
FRXQVHOORUV RU WKHUDSLVW 9LFWLP 6XSSRUW KHOSO
VHUYLFHV % XW SHU FHQW RI YLFWLPV ZRXOG FRQILGH
SHUVRQDOO\ VXFK DV IDPLO\ ITULHQGV D QHLJKERXU RU

+RZHYHU ZKHQ WKHVH VXSSRUW PHFKDQLVPV SURY

YLFWLPV DUH PRUH OLNHO\ WR UHSRUW WR RIILFLDO DJH

7KH WLPH HODSVLQJ EHIRUH GRPHVWLF DEXVH LV UHSRU
DYHUDJH LW WDNHV D KLJK ULVN YLFWLP \HDUV DQG P
\HDUV EHIRUH WKH\ JHW KHOS %HIRUH JHWWLQJ KHOS

YLFWLPV KDYH DWWHPSWHG WR OHDYH RQ DYHUDJH WZR

7TKHUH DUH ERWK SHUVRQDO UHDVRQV DQG VRFLHWDO FLC
GR QRW WHOO DQ\RQH DERXW WKHLU DEXVH SHSRUWLAQ.
WKH LOQFHQWLYHYV RXWZHLJK WKH FRVWYV RI UHSRUWLQJ
NH\ LQFHQWLYHVY WR UHSRUW LV SURWHFWLRQ SDUWLFX
SHSRUWLQJ LV DOVR PRUH OLNHO\ LI WKH DVVDXOW LV V
LQYROYHG RU DQ LQMXU\ LV VXVWDLQHG $QRWKHU NH\

UHWULEXWLRQ RU MXVWLFH )HOVRQ HW DO 2Q WK



EH JUHDWHU LI WKH YLFWLP IHDUV UHWDOLDWLRQ RU FR
SHUSHWUDWRU PD\ RITHU UHPRUVHIXO DSRORJLHV SURP
QHYHU KDSSHQ DJDLQ +DUQH DQG 5DGIRUG ORRQH\
VLWXDWLRQV WKH SHUSHWUDWRU PD\ FRQYLQFH WKH YL
DEXVH RQ WKHPVHOYHYV RU VRPH YLFWLPV VHOI VLOHQFH
QHHGY DERYH WKHLU RZQ ODUJROLYV RU DUH MXVW
JHOVRQ HW DO O9LFWLPV DOVR ILQG LW GLIILFXOW
HFRQRPLFDOO\ GHSHQGHQW RQ WKH SHUSHWUDWRU 2W
VWRS EXW ZRXOG QRW ZLVK IRU WKHLU SDUWQHU WR EH

DQG 5DGIRUG

'"HVSLWH WKH ZRUN RI IHPLQLVWY LQ UDLVLQJ WKH DZDUI
DWWHPSWLQJ WR EULQJ WKH RITHQFH LQWR WKH SXEOLF
UHSRUWLQJ VWLOO H[LVW LQFOXGLQJ LPEDODQFHG SRZt
ZRPHQ WKH LGHD RI IDPLO\ SULYDF\ DQG YLFWLP EODPLC
SHU FHQW Rl &6(: UHVSRQGHQWYV GLG QRW UHSRUW WK
UHJDUGHG LW DV D SULYDWH RI IDPLO\ PDWWHU UDWKHU
SHUFHSWLRQV RI RWKHUVY DWWLWXGHY OHDG WR IHDU W
WKHP IRU EULQJLQJ LW RQ WKHPVHOYHV RU WKDW WKH F
LOQOWHUYHQH )HOVRQ HW DO JORRG DQG 3HDVH
ODFLQWRVK /ILHYRUH $Q H[DPSOH RI WKLV LV F
DEXVH WKDW LV SDUWLFXODUO\ XQGHU UHSRUWHG 2QH
GLVFORVXUH KDV EHHQ DWWULEXWHG WR WKH FULPH QR
ZLWK LW EHLQJ QHLWKHU FRPPLWWHG E\ D VWUDQJHU RU
IHHOLQJ WKH\ ZLOO EH EHOLHYHG RU VHHQ DV D UHDO Ul

W LV QRW RQO\ WKH SXEOLF WKDW KDYH VKRZQ QH



UDSH KHQ UDSH ZDV ILUVW LQFOXGHG LQ WKH 6H[XDO
OHJLVODWRUV ZHUH SDUWLFXODUO\ KHVLWDQW WR LQFO

IURP WKH OHJLVODWLRQ IRU D IXUWKHU \HDUV *URYHYV

:DONODWH LGHQWLILHG WKDW D ORW RI YLFWLP EOL
WKRXJKW WKDW LI WKLQJY DUH VR EDG WKHQ WKH YLFWL
YLROHQW UHODWLRQVKLS LV VI\PEROLF RI ZRPHQTV LUUD
PRYHPHQW RQ WKH RWKHU KDQG KDV DVNHG WKH TXHVWI
*UDFLD TXHVWLRQV ZKHWKHU LW LV XQUHSRUWHG L.
DQG DFNQRZOHGJHV WKDW LI LW LV WKH ODWHU WKHQ DI
WUDGLWLRQDO JHQGHU UROH DWWLWXGHY KDYH EHHQ IR
ZHUH PRUH OLNHO\ WR EODPH WKHPVHOYHYV DQG WKHUHI

WKH SROLFH RU RWKHU DXWKRULWLHY +DUULV HW DO

TKH LQFHQWLYHY DQG FRVWYV RI UHSRUWLQJ ZHUH DOVR
JHQGHU DQG WKH UHODWLRQVKLS )HOVRQ HW DO

WKDW PHQ DEXVHG LQ WKH KRPH DUH OHVYV OLNHO\ WR U
EH EHFDXVH PHQ DQG ZRPHQ DUH VRFLDOLVHG WR H[SUH
OHQ PD\ EH OHVV DEOH WKDQ ZRPHQ WR UHYHDO WKH HP
GRPHVWLF DEXVH KDV RQ WKHLU OLYHV *RRGH\ + R
%&6 DQG &6(: IRXQG WKDW WKH VHYHULW\ DQG YROXPH R

ZRPHQ LV JUHDWHU DV LV WKH LPSDFW LW KDV RQ WKHL

6RFLHW\ KDG FRQVWUXFWHG ZRPHQ ZLWK FKLOGUHQ DV \
GRPHVWLF YLROHQFH 1LOV &KULVWLH +RZHYHU W

WKDW IDOO RXWVLGH WKH GHILQLWLRQ RI WKH LGHDO YL



OLNHO\ WR UHSRUW WKHLU DEXVH SDUWLFXODUO\ WR WI
QRQ (8 PLJUDQW ZRPHQ KDYH QR ULJKW WR VXSSRUW IUR
6KDPD WKRVH LQYROYHG LQ FULPLQDOLW\ LQFOXGI

"XWWRQ DQG WKH WUDYHOOLQJ FRPPXQLW\ +DU

%XUQPDQ HW DO

$WWLWXGHV WRZDUGV WKH SROLFH KDYH EHHQ IRXQG WF
FHQW RI &6(: UHVSRQGHQWY GLG QRW WKLQN WKDW WKH
IHDUHG PRUH YLROHQFH IURP LQYROYLQJ WKH SROLFH R
ZRXOG EH VI\IPSDWKHWLF ZKLOH RWKHUV IHDUHG RU GLV¢

7KHVH FRQFHUQV DUH QRW XQVXEVWDQWLDWHG ZL
ODMHVW\TV ,QVSHFWRUDWH RI &RQVWDEXODU\ +0,& ILQ¢
ZD\ WKDW WKH SROLFH GHDO ZLWK GRPHVWLF DEXVH 7K
WRZDUGVY WKH YLFWLP WKDW OHG WR WKHP EHLQJ GLVEH
WKHPVHOYHV DQG HYHQ PFKDWWHG XS E\ WKH SROLFH F
RIWHQ WUHDWHG DV D VHFRQG FODVV FULPH ZLWK SROL

WKDW LW ZDV RQO\ D uGRPHVWLFY +0,&

7KH PHGLD KDV SOD\HG DQ LPSRUWDQW UROH LQ EULQJL:
LVVXH LOWR SXEOLF GHEDWHY DQG GLVFXVVLRQV 6HYH
(DVWHQGHUV DQG 5DGLR 7KH $UFKHUV KDYH UHFHQWO
FKDUDFWHUV KDYH H[SHULHQFHG DEXVH %%& .HUOF
7KH $UFKHUV VWRU\OLQH FRLQFLGHG ZLWK D SHU FHQ\

IDWLRQDO 'RPHVWLF $EXVH +HOSOLQH ZKLFK zZDV SDUW|

JXUWKHU GLVFXVVLRQ RI WKRVH ZKR DUH HYHQ OHVV OLNHO\ WR U



PLGGOH FODVV ZKR DUH WKH PDLQ OLVWHQHU JURXS IRL
HYHQ OHVV OLNHO\ WR UHAISR YW RMKIHHW WDHDIMIRUFHG WKH
WKDW GRPHVWLF DEXVH FDQ KDSSHQ WR DQ\RQH UHJDUG
VH[XDOLW\ HWKQLFLW\ RU JHQGHU &HOHEULWLHV VXFI
VSRNHQ RXW DERXW WKHLU DEXVH LQ WKH KRSH WKDW IL
KHUV ZLOO HQFRXUDJH RWKHUV WR HVFDSH WKHLU DEXV
GHVLUHG HIIHFW ZLWK D VSLNH LQ UHFRUGLQJ WR GRPH
WKH SXEOLFDWLRQ RI D SKRWRJUDSK RI 1LJHOODYTV KXVE

KHU WKURDW LQ D UHVWDXUDQW 6FRWW

$ QHZ W\SH RI DFWLYLVP LQ WKH IRUP RI GLJLWDO IHPLQ
\HDUV 7KH OH7RR KDVKWDJ ZDV XVHG PLOOLRQ WLPHYV
DIWHU WKH EHLQJ VWDUWHG E\ $O0\VVD OLODQR IROORZL
"HLQVWHLQYY ZLGHVSUHDG VH[XDO DVVDXOW &%6

IHPLQLVW DFWLYLVP EULQJV ZLWK LW D VKLIW LQ WKH S)
DQG HQJDJH LQ VWDQGLQJ XS WR VH[LVP OHQGHV HW DO
EHHQ UDLVHG DV WR ZKHWKHU FDPSDLJQV VXFK DV O0OH7R
FKDQJH SRVLWLYHO\ UHVHDUFK KDV IRXQG WKDW SDUW
FRQVFLRXVQHVY HQDEOLQJ WKHP WR VHH WKDW LVVXHV
D VRFLHWDO LVVXH 'LVFORVLQJ RQ VRFLDO PHGLD LV D
UHSRUWLQJ WR WKH SROLFH OHQGHV HW DO +RZH
UDLVHG DERXW ZKHWKHU LW LV SRVVLEOH IRU ORQJ WHU
WKURXJK VRFLDO PHGLD ZLWK 60DFNWLYLVP WKH FRPP|
IHPLQLVP DUJXHG WR PLQLPDOLVH WKH FKDQFHV RI FKD

SODWIRUPV S5REHUWYV 2ZWKHUVY TXHVWLRQ ZKHWKFE

7KHUH LV IXUWKHU GLVFXVVLRQ RI FODVV LQ FKDSWHU



QHHGYV FDQ EH IXOILOOHG LQ DQ RQOLQH SODWIRUP 30D
DOVR REVHUYHG WKDW OH7RR IDYRXUV ZKLWH PLGGOH F
OLNHO\ WR HQJDJH LQ VRFLDO PHGLD WKXV H[FOXGLQJ C
JORUHV :DIXOD 6WULNH KDW OH7RR KDV DLP
QHZ SKHQRPHQRQ EXW D UDWKHU D QHZ VSDFH LQ ZKLFKk
VKRUWHU WLPHVFDOH WR WKH DFWLYLVP FRPSDUHG WR ¢

%XUWRQ

'KDW WKLV VHFWLRQ KDV KLJKOLJKWHG LV WKDW WKH UH
LV FRPSOLFDWHG E\ D UDQJH Rl SHUVRQDO VRFLHWDO D
IXUWKHU FRPSOLFDWLRQ LV WKDW YLFWLPV ZLOO DOVR S
DEVHQFH RI PXOWL DJHQF\ GDWD FROOHFWLRQ WKLV WK
JDLQLQJ D IXO0 XQGHUVWDQGLQJ RI WKH SUREOHP 7KH
RWKHU DJHQFLHV ZKHUH YLEWLPV PD\ SUHVHQW DQG UHS
NQRZQ

OXOWL DIJHQF\ UHVSRQVLELOLW\

$V GLVFXVVHG DERYH YLFWLPV RI GRPHVWLF DEXVH GR ¢
MXVWLFH UHVSRQVH WR WKHLU DEXVH 7KH LQWURGXFW

V UDLVHG WKH SURILOH RI GRPHVWLF DEXVH DPRQJVW
SUDFWLWLRQHUV $V D UHVXOW WKHUH DUH D QXPEHU F
YLFWLPV VRPH ZLWK VWDWXWRU\ UHVSRQVLELOLWLHV D
D UDQJH RI DIJHQFLHV RIIHUV YLFWLPV D QXPEHU RI RSWI
VHHN VXSSRUW WKH GRZQVLGH RI WKLV LV WKDW VRPH
VI\IVWHP *URYHV DQG 7KRPDYV 7KLV KDV EHFRPH SDI

VRPH RI WKH '"RPHVWLF +RPLFLGH S5HYLHZV '+5 ZKLFK K



YLFWLPV ZHUH NQRZQ WR D QXPEHU RI DJHQFLHV EXW W
VSRNHQ WR HDFK RWKHU DQG WKLV UHVXOWHG LQ PLVVL
LQIRUPDWLRQ ZKLFK LQ VRPH FDVHV FRXOG KDYH SRWHC(

XOWLPDWH GHDWK RI WKH YLFWLP +RPH 2IILFH

7KH UDQJH RI VXSSRUW DJHQFLHY DOVR FUHDWHY DQ LV\
IRU WKRVH WU\LQJ WR HVWLPDWH WKH IXO0 HIWHQW RI Y
VRPH DJHQFLHVY DQG QRW SDUWLFXODUO\ ZHOO LQ RWKH
WKH VDPH zZzD\ )XQGDPHQWDOO\ WKH LQIRUPDWLRQ LV
DIJHQFLHVY XQOHVV YLFWLPV DUH XQGHU MXOWL DJHQF\ L
WKHUHIRUH GLIILFXOW WR WHOO WKH QXPEHU RI DJHQFL

EH HQJDJHG ZLWK RU LI WKH\ DUH NQRZQ WR DQ\ DW DOC

7R IXUWKHU XQGHUVWDQG WKLV FRPSOH[LW\ D EULHI RY'}
DIJHQFLHVY WKDW PD\ FRPH DFURVYV YLFWLPV RI GRPHVWLI
HDFK DIJHQF\ WKHUH LV D GLVFXVVLRQ RI WKH OHJLVODW
WKDW WKH RUJDQLVDWLRQ ZRUNV WR DQG KRZ WKLV PD\
WKH YLFWLPV WKDW PLIJKW DFFHVV WKHLU VHUYLFHV 7K
ZD\V LQ ZKLFK VRPH RI WKHVH DJHQFLHYV PD\ ZRUN WRJH)

RI GRPHVWLF DEXVH RU LQ SDUWQHUVKLS DSSURDFKHV W

)DPLO\ &RXUWYV

&DVHV RI GRPHVWLF DEXVH DUH QRW RQO\ GLVFORVHG L
DOVR FRPH WR OLJKW LQ WKH IDPLO\ FRXUWYV 7KH )DPL(
FRYHU DOO SURFHHGLQJVY UHODWLQJ WR FKLOGUHQ DQG

3' - WHOOV WKRVH LQYROYHG LQ MXGLFLDO SURFHHGL(

'LVFXVVHG PRUH EHORZ



UXOHV UHJDUGLQJ FKLOG DUUDQJHPHQWY DQG FRQWDFW
GRPHVWLF DEXVH OLQLVWIUKHR)DRVOALPAVWLFH 6\VWHP KL
FRPH XQGHU VFUXWLQ\ UHFHQWO\ IROORZLQJ UHFRPPHQ
S3DUOLDPHQWDU\ *URXS RQ 'RPHVWLF 9LROHQFH DQG D :R
HILQHWHHQ &KLOG +RPLFLGHVY :RPHQVY $LG 7KH |
FDOOHG IRU DPHQGPHQWY WR 3' - DIWHU WKH JURXS DQ
FRPSOLDQFH ZLWK WKH 3UDFWLFDO 'LUHFWLRQ -XVWLF!
3' - DQG D QXPEHU RI DPHQGPHQWY ZHUH PDGH LQ 2FWR
FRXUWYV RI WKH PDQGDWRU\ UHTXLUHPHQW DQG PDNLQJ |

HIDPLQDWLRQ RI YLFWLPV EXW WKHLU DOOHJHG SHUSHW

5HVHDUFK FRQGXFWHG E\ :RPHQYfV $LG DQG WKH &KLOGU
$GYLVRU\ DQG 6XSSRUW 6HUYLFH &%$)&%$66 IRXQG WKDW
FXVWRG\ FDVHVY IHDWXUH DOOHJDWLRQV RI GRPHVWLF DE
'LVFORVXUHV WR RWKHU DJHQFLHV IRU WKRVH ZLWK FDV!
DSSHDU WR EH KLJKHU WKDQ WKRVH UHSRUWLQJ WR WKH
ZRPHQ FRQGXFWHG IRU :RPHQTV $LG IRXQG WKDW ZRPHC
RI GRPHVWLF DEXVH DQG KDG KDG D FKLOG FRQWDFW FD

WKH ODVW ILYH \HDUV IRXQG WKDW SHU FHQW VDLG W

WKHLU DEXVH SHU FHQW KHDOWK SHU FHQW GRPHV
FHQW VRFLDO VHUYLFHYV SHU FHQW HGXFDWLRQ VHUYL
FHQW KRXVLQJ %LUFKDOO - DQG &KRXGKU\ 6 ,QV

WKDW ZKHQ GRPHVWLF DEXVH LV PHQWLRQHG LQ FRXUW
ZLOO DOUHDG\ EH DZDUH RI WKH DEXVH , W VKRXOG EH ¢
YHU\ VPDOO VFDOH VXUYH\ FRPSDUHG WR WKH QDWLRQD

&6 (:



$ OLPLWDWLRQ WR GDWD DERXW GRPHVWLF DEXVH LQ ID|
JDLQLQJ DEFHVV ZLWK WKH FXUUHQW VRXUFHV OLPLWHC
KDG EHHQ KRSHG WKDW &$)&%$66 GDWD FRXOG EH XVHG L
GDWD ZDV QRW LQ D IRUPDW WKDW ZDV HDVLO\ GRZQORD
PDQDJHPHQW V\WWHP DQG ZRXOG KDYH EHHQ YHU\ UHVR>
PDGH &$)&$66 XQDEOH WR FRPPLW WR WKLV UHVHDUFK

QRW URXWLQH SUDFWLFH WR DQDO\VH DQG HYDOXDWH G
TXDQWLILDEOH PDQQHU EXW LW FDQ RQO\ EH KRSHG WK
IRFXV RQ GRPHVWLF DEXVH LQ WKH IDPLO\ FRXUWV ZLOO

FROOHFWHG LQ D PRUH DFFHVVLEOH DQG DQDO\VDEOH IR

+RXVLQJ

'RPHVWLF DEXVH LV RQH RI WKH NH\ FDXVHV RI KRPHOHYV
ZRPHQ OHQDUG 6W O0XQJRV , Q GRPHVWLF D
FRQWULEXWHG WR KRPHOHVVQHVY IRU DW OHDVW RQH L(
DXWKRULW\ VXSSRUW 'HSDUWPHQW IRU &RPPXQLWLHV D
EXW OLNH SROLFH UHSRUWHG GRPHVWLF DEXVH WKF
XQNQRZQ 6DIHOLYHV +RXVLQJ SURYLGHUV KDYH KI
SURYLGLQJ VKHOWHU WR YLFWLPV DQG WKH\ KDYH EHFRF
0$5%& ZKLFK ZLOO EH GLVFXVVHG LQ PRUH GHWDLO EHOI
LQ WKH FKDSWHU WKH FUHDWLRQ RI WKH +RXVH RI &RPP
OHG WR WKUHH FLYLO ODZ DFWV 2QH RI WKHVH DFW
KRPHOHVY SHUVRQV $FW ZKLFK JDYH WKH KRXVLQJ GH:
ERURXJK FRXQFLOV WKH VWDWXWRU\ UHVSRQVLELOLW\ W
WKRVH IOHHLQJ GRPHVWLF DEXVH UHJDUGOHVV RI ZKHUH

8. 7KLV OHJLVODWLRQ ZDV XSGDWHG WR EHFRPH WKH



+RPHOHVVQHVYV $FW 7KH $FWV UHTXLUH VRPHERG\ WR E

WKH\ DUH VHHQ WR EH DW ULVN RI YLROHQFH RU DEXVH I

$ OLQN KDV EHHQ LGHQWLILHG EHWZHHQ UHSRUWYV RI DQ
GRPHVWLF DEXVH ZLWK SHU FHQW RI WHQDQWYV ZKR KI
$EXVH KDYLQJ KDG FRPSODLQWY PDGH DJDLQVW WKHP IR
-DFNVRQ LWK RWKHU UHVHDUFK ILQGLQJ WKDW S}
IRU DQ DYHUDJH RI WKUHH \HDUV EHIRUH HQJDJLQJ ZLWK
6DIHOLYHYV KRXVLQJ SURYLGHUYV KDYH IRXQG WKDW
LGHQWLI\ GRPHVWLF DEXVH DQG DFW DV D ILUVW SRLQW
ZRUN IRUZDUG KDV EHHQ WKH 'RPHVWLF $EXVH +RXVLQJ
ZKLFK ZDV VHW XS DV D SDUWQHUVKLS EHWZHHQ WKUHH
DQG 6WDQGLQJ 7TRIHWKHU DLPHG DW LPSURYLQJ WKH KR
GRPHVWLF DEXVH '$+% $V WKLV ZRUN KDV EHHQ JD
ZKLOH WKLY UHVHDUFK KDV EHHQ RQJRLQJ WKHUH KDV E

WKLY UHVHDUFK EXW WKHUH LV D ORW RI SRWHQWLDO I

+HDOWK

/ILNH KRXVLQJ WKH 1+6 RIITHUV WKH ILUVW SRLQW RI FRQ
HISHULHQFLQJ GRPHVWLF DEXVH KRZHYHU ZLWK WKH YL
RSSRUWXQLWLHV IRU GLVFORVXUH DQG WKH UHFRUGLQJ
$ VIVWHPDWLF UHYLHZ RI YLFWLPV SHUFHSWLRQV DQG H]
VHUYLFHV E\ GRPBIWWUR BPXWMB GLIILFXOWLHYV H[SHULHQF
UHVSRQVHV E\ KHDOWKFDUH SURIHVVLRQDOV GLVFRPIRL
HQYLURQPHQW SHUFHLYHG EDUULHUV WR GLVFORVLQJ G

FRQILGHQFH LQ WKH RXWFRPHV RI GLVFOREXQWRWR D KHI



DQG 6SLOVEX®DWLHQW FRQILGHQWLDOLW\ DOVR PHDQV W
EHWZHHQ WUXVW EHWZHHQ WKH SDWLHQW DQG WKH SUD|
OHDYLQJ WKH FRQVXOWLQJ URRP LV RIWHQ EDVHG RQ ZK
UHSRUW WKH DEXVH 2QH RI WKH PDLQ UHDVRQV WKDW I
GLVFORVHG WR RWKHU DJHQFLHV ZRXOG EH LI WKHUH DU

FKLOG RU YXOQHUDEOH DGXOW

7KH 1DWLRQDO ,QVWLWXWH IRU +HDOWK DQG &DUH ([FHO
JXLGHOLQHYVY RQ DLPHG WR KHOS LGHQWLI\ SUHYHQW DQ
:KLOVW WKH JXLGHOLQHY DUH QRW PDQGDWRU\ WKH\ HQ
UHPRYH REVWDFOHV WR SHRSOH GLVFORVLQJ GRPHVWLF
WKH\ VXJJHVW WR GR WKLV LV WR DVN SDWLHQWYV LI WKF
VXUH WKDW IRUPDO UHIHUUDO SDWKZD\V DUH LQ SODFH

HQFRXUDJH SDUWQHUVKLSY EHWZHHQ KHDOWK VHUYLFHYV
ZLOO LQFOXGH ORFDO VDIHIJXDUGLQJ ERDUGV IRU DGXOW
KDW LV DVSLUDWLRQDO DQG ZKDW LV JRLQJ RQ LQ SUDF
DQG ZKDW LV DSSDUHQW LV WKDW '§$DRWIPFHHQWDRILHY FR(
+HDOWK 7KHUH KDYH KRZHYHU EHHQ PRYHV WR EULQJ |

VXSSRUW ZRUNHUV LQ VRPH VHWWLQJV

,QGHSHQGHQW '"RPHVWLF 9LROHQFH $GYLVRUV ,'9%8V ZHL
VXSSRUW YLFWLPV GXULQJ WKHLU LQYROYHPHQW LQ WKF
SUHGRPLQDQWO\ VXSSRUW KLJK ULVN YLFWLPV ZKR DUH
VHULRXYV KDUP DQG ZRUN ZLWK D QXPEHU RI DIJHQFLHV 'V
FKLOGUHQ RQ D VKRUW WR PHGLXP WHUP EDVLV +RZDUW
VHUYLFHYVY DUH QRZ EHLQJ XVHG LQ RWKHU VHWWLQJV RX

VI\VWHP VXFK DV LQ $ ( DQG PDWHUQLW\ VHUYLFHYV



2ZWKHU DJHQFLHV

7KLV OLVW LV QRW H[KDXVWLYH DQG WKHUH DUH D UDQJI
YLFWLPV PD\ GLVFORVH WKHVH LQFOXGH UHIXJHV FKDU
7KH FRPPXQLW\ DVVHW PDSSLQJ H[HUFLVH LQ &KDSWHU 6

RWKHU DJHQFLHV WKDW KDYH QRW EHHQ GLVFXVVHG DV

SDUWQHUVKLS UHVSRQVH

7TKHUH DUH D QXPEHU RI ZD\V LQ ZKLFK GRPHVWLF DEXVH
DIJHQF\ LVVXH 8QGHU WKH &ULPH DQG 'LVRUGHU $FW

SDUWQHUVKLSV &63 ZHUH VHWXS ZLWK DURXQG LQ (
PDGH XS RI UHSUHVHQWDWLYHV I[URP WKH SROLFH ORFD
VHUYLFH SUREDWLRQ VHUYLFH DQG KHDOWK +RPH 2IILF
WKH SULRULWLHYV IRU WKHLU DUHD VR GRPHVWLF DEXVH
IRFXV RQ KRZHYHU DV LW LV D ORFDO GHFLVLRQ WKH\ F

/IRFDO DUHDV PD\ DOVR KDYH GRPHVWLF DEXVH IRUXPV

OXOWL DJHQF\ ZRUNLQJ LV PRVW OLNHO\ WR EH LQ SODFl
OHFKDQLVPV WKURXJK ZKLFK WKHVH YLEWLPV ZLOO EH G
LQFOXGH WKH 0OXOWL $JHQF\ 5LVN $VVHVVPHQW &RQIHUH
$JHQF\ 3XEOLF 3URWHFWLRQ $UUDQJHPHQWV 0$33% 7K
SROLFH SUREDWLRQ KHDOWK FKLOG SURWHFWLRQ KRX
RWKHU VWDII IURP VSHFLDOLVW RUJDQLVDWLRQV 7KH D
UHOHYDQW LQIRUPDWLRQ DFURVV LQIRUPDWLRQ LQ RUGHE
SURGXFH D FRRUGLQDWHG DFWLRQ SODQ WR VDIHJXDUG
WKDW PD\ EH LQYROYHG ,Q WKH 8. WKHUH DUH 0$5%$&)\

DURXQG FDVHV D \HDU &ROOHJH RI 3ROLFLQJ



WKH SROLFH SUREDWLRQ DQG SULVRQ VHUYLFHV ZRUNLC
PDQDJH WKH ULVNV RI YLROHQW DQG VH[XDO RIITHQGHUYV

SXEOLF LQ WKH ORFDO DUHD 0$33%

:KLOVW WKHVH DUUDQJHPHQWY DUH LQ SODFH IRU WKH K
PDMRULW\ RI YLFWLPV ZLOO QRW KDYH WKLV OHYHO RI V
VKDUHG ZLWK RWKHU DJHQFLHYVY 7KLV UHVHDUFK DLPV W
ZLOO LGHQWLI\ SRWHQWLDO YLFWLPV EHIRUH WKH\ UHDF

0$5%$& RU 0$33%$ LQWHUYHQWLRQV

&RQWH[W VXPPDU\

7KLV VHFWLRQ KDV GLVFXVVHG WKH NH\ LVVXHV WKDW IH
DWWHQWLRQ RI WKH OHJLVODWRUYV SROLF\ PDNHUV DQG
ZRUN KDV EHHQ XQGHUWDNHQ WR EULQJ WKH SULYDWH L
WKH LVVXH LV E\ QR PHDQV UHVROYHG DQG VRFLHWDO D!
WR GLVFORVXUH PHDQ WKDW ZH VWLOO GR QRW NQRZ WK
KRZ WKH ULVN RI KDUP YDULHVY DFURVV WKH SRSXODWLR
LQIRUPDWLRQ LV NH\ LI YLFWLPLVDWLRQ LV WR EH LGHQ)\
EH JLYHQ WKH VXSSRUW WR HVFDSH WKHLU DEXVH $V W
H[ISORUH WKH ULVN RI YLFWLPLVDWLRQ WKH W\SH DQG \
UHSRUWHG LV WKRXJKW WR YDU\ DFFRUGLQJ WR WKH JHC
FKDSWHU DGRSWV DQ LOQOWHUVHFWLRQDO DSSURDFK WR |
ULVN IDFWRUV LQFOXGLQJ DJH HWKQLFLW\ FODVV DQG

YLFWLP DQG WKH SHUSHWUDWRU LQWHUDFW DQG GLIIHU



6BWUXFWXUH DOG RXWOLQH RI WKH WKHVLYV

$ VXPPDU\ RI WKH VWUXFWXUH RI WKH WKHVLV LV QRZ JL
RI WKH FRQWHQWYV RI HDFK &&KDSWHU )ROORZLQJ WKLYV
GLVFXVVHV WKH OLWHUDWXUH WKDW LV UHODWHG WR DC
HILVWLQJ NQRZOHGJH RQ WKH VSDWLDO GLVWULEXWLRQ
QHLIJKERXUKRRG OHYHO SUHGLFWRUV LQ WKHQ LQWURG.
LOQOWHUVHFWLRQDOLW\ ZKLFK ZLOO EH XVHG WR H[SORUH

DQG IDPLO\ DQG UHODWLRQVKLS OHYHO

&KDSWHU 7KUHH RXWOLQHV WKH PHWKRGRORJ\ WKDW WK
ZLWK D GLVFXVVLRQ DERXW WKH WKHRUHWLFDO IUDPHZR

GLVFXVVLQJ WKH GDWD DQG WKH PHWKRGY DGRSWHG LQ

&KDSWHU IRXU LV WKH ILUVW RI WKH HPSLULFDO DQDO\V
DQG LOQWHUVHFWLRQDO DSSURDFK WR LGHQWLI\ WKH SUF
LQGLYLGXDO DQG IDPLO\ DQG UHODWLRQVKLS OHYHO %
DUH GHYHORSHG WKDW LGHQWLI\ WKH SUHGLFWRUV RI L

UHSHDW YLFWLPLVDWLRQ

&KDSWHU )LYH IRFXVHV RQ WKH VSDWLDO DQDO\VLV RI G
ZLWK WKH VSDWLDO DQG WHPSRUDO GLVWULEXWLRQV RI
RQ WR WKH QHLJKERXUKRRG OHYHO SUHGLFWRUV DQG UL

*HRJUDSKLFDOO\ :HLJKWHG 5HJUHVVLRQ *:5

7KH ILQDO HPSLULFDO DQDO\VLV LV IRXQG LQ &KDSWHU ¢
FRPPXQLW\ DVVHW PDSSLQJ D VWUHQJWK EDVHG DSSURI
YDULDWLRQV LQ WKH *:5 PRGHO SURGXFHG LQ &KDSWHU

H[SORUHG ZLWK VHFWLRQV RQ QHLJKERXUKRRG FRPSRVL



VRFLDO FDSLWDO FKXUFKHV FRPPXQLW\ FHQWUHY DQG

SRSXODWLRQV

&KDSWHU 6HYHQ EULQJV WRIJHWKHU WKH ILQGLQJV IURP
FKDSWHUV WR UHIOHFW RQ WKH FROOHFWLYH ILQGLQJV |
RI WKH RULJLQDO FRQFHSWXDO PRGHO LV WKHQ GLVFEFXV\
GHYHORSHG 7KH FKDSWHU FRQFOXGHV ZLWK D GLVFEFXVYV

JHQGHU

&KDSWHU (LIJIKW FRQFOXGHV ZLWK D VIQWKHVLV RI WKH Z
KRZ WKH UHVHDUFK TXHVWLRQV KDYH EHHQ DGGUHVVHG
DQG PHWKRGRORJLHY 7KH LPSOLFDWLRQV IRU WKHRU\ I
UHFRPPHQGDWLRQV DUH GUDZQ IURP WKH ILQGLQJV 7KHFH

UHFRPPHQGDWLRQV IRU IXWXUH UHVHDUFK



&KDSWHU 7ZR /[LWHUDWXUH 5HYLHZ

7KLV FKDSWHU EULQJY WRIJHWKHU WKH UHOHYDQW OLWH
NQRZOHGJH VXEVWDQWLYH ILQGLQJV WKHRUHWLFDO GH
FROQWULEXWLRQV 7KH FKDSWHU EHJLQV ZLWK D GLVEFXV
ZKLFK ZLOO LQIRUP &KDSWHU )LYH DQG 6L[ DQG FRQFOXC
UHODWLRQVKLS OHYHO OLWHUDWXUH ZKLFK ZLOO EH UH

)RXU

6SDWLDO $QDO\VLV

7R GDWH WKH IRFXV RI UHVHDUFK LQ WKH 8. KDV EHHQ F
IDFWRUV RI DEXVH ZKHUH YDULDEOHV VXFK DV DJH JHQ
YLFWLPLVDWLRQ KDYH EHHQ FRQVLGHUHG 7KHUH KDYH
VWXGLHVY WKDW KDYH FRQVLGHUHG WKH JHRJUDSKLF GLV
YDULDWLRQ RI DEXVH DQG SUHGLFWRUV DW WKH QHLJKE]I
VI\VWHPLF UHYLHZ RI QHLJKERXUKRRG VWXGLHV RI LQWH!
PRVW UHVHDUFK ZDV FDUULHG RXW LQ XUEDQ DUHDV LQ
IURP WKH 8. %H\HU HW DO DQG WKH RQO\ VWXG\ IU
6SDLQ *UDFLD HW DO &KDSWHU )RXU DLPV WR DG
OLWHUDWXUH E\ H[SORULQJ WKH VSDWLDO DQG WHPSRU
DQG WKH SUHGLFWRUV RI GRPHVWLF DEXVH DW WKH QHL.
YDULDWLRQ RYHU VSDFH +DYLQJ WKLV NQRZOHGJH QRW
EXW LQ D WLPH RI DXVWHULW\ WKH SROLFH DQG RWKHU I
WR XQGHUVWDQG WKH JHRJUDSKLFDO GHPDQG IRU WKHLI
RI WKH SRSXODWLRQ DQG WKH LQWHUYHQWLRQV WKDW Z

UHGXFLQJ WKH KDUP RI GRPHVWLF DEXVH



6SDWLDO DQG WHPSRUDO GLVWULEXWLRQV RI FULPH

2YHU WKH ODVW WZHQW\ \HDUV WKH XVH RI *,6 WR H[SOR
FULPH KDV H[SDQGHG GUDPWLFDOO\ ERWK LQ DFDGHPLF
UHVHDUFKHUV ZRUNLQJ IRU WKH SROLFH DQG RWKHU DJH
&KDLQH\ DQG 5DWFOLIIH &KDLQH\ DQG 7RPSVRQ
%RZHUV -RKQVRQ 1HZWRQ DQG )HOVRQ

"HLVEXUG HW DO

6SDWLDO DQDO\WLYV RSHUDWHY DW ERWK WKH LQGLYLGXTE
,QGLYLGXDO OHYHO VSDWLDO DQDO\VLV KDV FODVVLFDO!
FULPLQRORJ\ ZKHUH WKH PFULPLQDO HYHQW PXVW EH X
RIIHQGHUV YLFWLPV RU FULPLQDO WDUJHWYV DQG ODZV L
WLPHVY DQG SODFHVY %UDQWLQJKDP DQG %UDQWLQJKDP
DQG %UDQWLQJKDP VWDWHG WKDW WR IXO0\ XQGHU
IURP DOO GLPHQVLRQV QHHGV WR EH VIQWKHVL]HG DQG
ORFDWLRQ ZKHUH WKH FULPH LV WDNLQJ SODFH LV ERWK
IRUPLQJ D PXOWL IDFHWHG XQGHUVWDQGLQJ RI GRPHVWI
WKHRULHV XVHG E\ HQYLURQPHQWDO FULPLQRORJLVWYV V
LQGLYLGXDO OHYHO DQG WR H[SORUH FULPH KRWVSRWV
FULPH SDWWHUQ WKHRU\ %UDQWLQJKDP HW DO &R
YJHOVRQ 5RQFHN DQG ODLHU 7KH RSSRUWXQLW
SODFH LV OLPLWHG E\ WKH LQWHUDEWLRQV RI WKH YLFW
PRWLYDWHG RIIHQGHU DQG ZKHQ WKH\ PHHW LQ VSDFH I
%UDQWLQJKDP DQG %UDQWLQJKDP +DYLQJ WKH DE

YLVXDOLVH WKH VSDFH DQG WLPH GLPHQVLRQV RI FULPH



IRU SROLF\ ZLWK GLITHUHQW SRWHQWLDO UHVSRQVHV W

FULPH FOXVWHUYV 1DND\D DQG <DQR

:KLOVW WKHUH LV D ZLGH OLWHUDWXUH DSSO\LQJ URXWL
SDWWHUQ WKHRU\ WR VWUHHW FULPH WKHUH KDYH EHHC
VWXGLHVY WKDW KDYH XVHG LW WR XQGHUVWDQG GRPHVYV
DUJXH WKDW URXWLQH DFWLYLWLHVY WKHRU\ LV VWL
VWLOO LQYROYH WDQJLEOH YLFWLPV ZKRVH VSHFLILF Fk
VXLWDEOH WDUJHWYV IRU WKH SHUSHWUDWRU WR DWWDF
PDNH D WDUJHW PRUH VXVSHFWDEOH WR GRPHVWLF DEX\
VXSSRUW IURP IDPOL\ PHPEHUVY GHVFULEHG E\ URXWLQH
FDSDEOH JXDUGLDQV %DXPJDUWQHU JHOVRQ

UHVHDUFK LV FDSWXULQJ WKLV GDWD

IHLIKERXUKRRG OHYHO

$V PLIJKW EH H[SHFWHG FULPH LV QRW GLVWULEXWHG UL

QHLJKERXUKRRGV %UXQWRQ 6PLWK HW DO 6DPSVRQ
6KHUPDQ HW DO %UDQWLQJKDP DQG %UDQWLQJKDP
OF.D\ $V ZLWK FULPH PRUH JHQHUDOO\ WKH &6(: V.

GLVWULEXWLRQ RI DEXVH YLFWLPV LV QRW HYHQ ZLWK V

SHU FHQW RI DUHDV PRUH OLNHO\ WR EH YLFWLPV RI G
WKH OHDVW GHSULYHG DUHDV ZLWK SHU FHQW RI ZRI
PHQ FRPSDUHG WR SHU FHQW RI ZRPHQ DQG SHU FH

)ODW O H\

2l WKH VWXGLHV FRQGXFWHG DW WKH QHLJKERXUKRRG O

VRFLDO GLVRUJDQLVDWLRQ WKHRU\ WR H[SORUH WKH VR



GRPHVWLF DEXVH $FNHUVRQ HW DO JU\H HW DO
SDJKDYDQ HW DO '"HNHVHUGH\ HW DO .RHQLJ HW
6RFLDO GLVRUJDQLVDWLRQ WKHRU\ RULJLQDOO\ FF
VWXGLHVY WKH UHODWLRQVKLS EHWZHHQ FULPH DQC
DQG FXOWXUDO IDFWRUV &ULPH ZDV IRXQG WR LQFUHD\
D ODFN RI VRFLDO FRKHVLRQ ZLWK WKUHH NH\ YDULDEO
KHWHURJHQHLW\ DQG ORZ HFRQRPLF VWDWXV IRXQG WR

6KDZ DQG OFND\

$ PDMRU FULWLFLVP RI 6KDZ DQG OFND\TV WKHRU\ ZDV W
PHDVXUHV WKH\ WKHRULVHG 6DPSVRQ DQG *URYHYV

WKDW WKLV ZDV D IDFWRU LQ WKH VXEVHTXHQW GHFOLQI
WKH QH[W WKLUW\ \HDUV 2QH RI WKH ILUVW DFDGHPLFV
FOHDU GLVFXVVLRQ RQ WKH FDXVDO PHFKDQLVPV RI WKH
.RUQKDXVHU LQ KHU ERRN p6RFLDO 6RXUFHV RI '"HOLTXHC

.RUQKDXVHU

&EHQWUDO WR .RUQKDXVHUTV UHVHDUFK ZDV WKH QRWLRC(
ZDV WKHRULVHG WKDW GLVRUJDQLVDWLRQ UHVXOWHG LC
QHLIJKERXUKRRG ZKLFK UHGXFHG WKH DELOLW\ IRU LQIR
RYHU GLVRUGHUO\ \RXWKV DQG FULPLQDO EHKDYLRXU U

FULPH .RUQKDXVHU :LOFR[ HW DO

W ZDV WKURXJK .RUQKDXVHUTV ZRUN WKDW DQ LQWHUH)
LQIOXHQFH RQ WKH UDWHV RI FULPH ZDV UHLJQLWHG +

VFKRODUV WR DWWHPSW WR UHYLYH VRFLDO GLVRUJDQL"



EUDQGLQJ RI p7KH 6\VWHPLF ORGHOY %XUVLN -U DQG *UlI

6DPSVRQ DQG *URYHYV

8VLQJ WKH V\VWHPLF PRGHO 6DPSVRQ DQG *URYHV

WKH FDXVDO PHFKDQLVPV EHWZHHQ VWUXFWXUDO FKDUD
EHHQ VHW RXW LQ VRFLDO GLVRUJDQLVDWLRQ WKHRU\
VXFFHVVIXOO\ SUHGLFWHG VHOIl UHSRUWHG FULPH XVLQ
6XUYH\ %&6 $QGUHVHQ 6DPSVRQ DQG *URYHYV
DOVR H[SDQGHG 6KDZ DQG OFND\YfV PRGHO ILQGLQJ WKD
VSDUVH IULHQGVKLS QHWZRUNV XQVXSHUYLVHG WHHQDJ
SDUWLFLSDWLRQ LQ RUJDQLVDWLRQV KDG GLVSURSRUWL
ZKLFK WKH\ EHOLHYHG PHGLDWHG WKH HIIHFWV RI QHLJK
FKDUDFWHULVWLFVY 6DPSVRQ DQG *URYHYV 7KH V\V!
IXQGDPHQWDO VKLIW DzZzD\ IURP WKRVH SHUSHWUDWLQJ V

LQIOXHQFH RI JRRG SHRSOH LQ WKH FRPPXQLW\ :LOFRJ |

6RFLDO GLVRUJDQLVDWLRQ WKHRU\ ZDV ILUVW FRQFHLYF
SXEOLF VSDFHV VXFK DV EXUJODU\ DQG UREEHU\ &RQF
WKH WKHRU\ ZRXOG QRW FRQYHUW WR GRPHVWLF DEXVH
PD\ EH GLIILFXOW IRU D FRPPXQLW\ WR UHFRJQLVH YLRO
GHYLDQW DQG LQWHUYHQH %URZQLQJ +RZHYHU R
WKDW IDFWRUV VXFK DV KLJKHU OHYHOV RI GLVDGYDQWLE
DEXVH DV LW PD\ LQWHQVLI\ VWUHVV EHWZHHQ SDUWQHU
DQG LQFUHDVHVY WKH OLNHOLKRRG RI YLROHQFH 3LQFKH

DQG %HQVRQ



$Q DOWHUQDWLYH WKHRU\ WKH EURNHQ ZLQGRZV WKHVL
VXSSRUWYV WKH QRWLRQ WKDW DQWL VRFLDO EHKDYLRXU
%RJIJHVV DQG ODVNDO\ KRZHYHU LW KDV EHHQ DUJ.
IDLO WR FDSWXUH D FDXVDO OLQN EHWZHHQ FULPH DQG
FULPH DQG GLVRUGHU PDQLIHVW WKHPVHOYHV ZKHQ QHL
HIILFDF\ 6DPSVRQ DQG 5DXGHQEXVK W LV WKHUHI
HOQOGRJHQRXV RU QHLJKERXUKRRG HIIHFWV FRXOG EH DW
HISORUHG IXUWKHU LQ RUGHU WR IRUPXODWH DSSURSUL

ORKDQ

SDWKHU WKDQ IRFXVLQJ RQ WKH LQGLYLGXDO ZKHUH VW
UHODWLRQVKLSY DUH QHHGHG IRU VHOI HIILFDF\ WKH WI
WKDW WKH ORFDO FRPPXQLW\ DFWV DV DQ HVVHQWLDO L
JRRG DQG FRQWURO WKDW ZLOO EHQHILW HYHU\RQH %D

$QRWKHU UHODWHG FRQFHSW LV VRFLDO FDSLWDO
WKH PXOWL GLPHQVLRQV RI VRFLDO FDSLWDO EXW DUJX
LPSRUWDQW HOHPHQW LV WKH GLVWLQFWLRQ EHWZHHQ E
FDSLWDO %RQGLQJ VRFLDO FDSLWDO UHLQIRUFHV WKH
KRPHIJHQRXV JURXSV VXFK DV FKXUFK EDVHG ZRPHQYV U
ZKHUHDV EULGJLQJ VRFLDO FDSLWDO LV RXWZDUG ORRNI

DFURVV VRFLDO JURXSV VXFK DV \RXWK VHUYLFH JURXS"

7TKHUH LV FRQIOLFWLQJ KLVWRULF UHVHDUFK RQ WKH LQI
OHYHOV RI FULPH ZLWKLQ D FRPPXQLW\ 6KDZ DQG OFND
WKDW XUEDQ DUHDV ZHUH OHVV OLNHO\ WR KDYH VRFLDC
VXEXUEDQ DUHDV DQG WKHUHIRUH ZHDNHU VRFLDO WLHYV

UHVXOWLQJ LQ ORZHU OHYHOV RI SDUWLFLSDWLRQ LQ OF



FRPPXQLW\ DWWDFKPHQW :LUWK 7RQQLHV 7K
WR KDYH D VLJQLILFDQW DIIHFW RQ DELOLW\ RI WKH FRP
SHRSOH ZKLFK OHDGV WR FULPH DQG DQWL VRFLDO EHK!
*URYHYV 2WKHU VWXGLHV KDYH IRXQG OLWWOH VXS
SRSXODWLRQ GHQVLW\ EXW UDWKHU DUJXH WKDW OHQJV
PRUH DSSURSULDWH PHDVXUH .DVDUGD DQG -DQRZLW]

OLWWOH UHVHDUFK RQ WKH LQIOXHQFH Rl SRSXODWLRQ
DEXVH WKH &6(: IRXQG OLWWOH GLIIHUHQFH EHWZHHQ W
DEXVH LQ XUEDQ DQG UXUDO DUHDV )ODWOH\ ZKHU
WKH 86 IRXQG WKH SUHYDOHQFH ZDV KLJKHU LQ UXUDO [
7KH LQIOXHQFH RI SRSXODWLRQ GHQVLW\ RQ WKH DPRXQ

WKHUHIRUH VRPHWKLQJ WKDW VKRXOG EH H[SORUHG IXU

SUHYLRXV UHVHDUFK KDV IRFXVHG RQ UHODWLRQVKLSV E

PDFUR OHYHO XVLQJ WUDGLWLRQDO UHJUHVVLRQ PHWKR

PXOWLYDULDWH UHJUHVVLRQ :DOOHU HW DO 5HHG
29'RQQHOO 5DJKDYDQ HW DO IDXULWVHQ DQG 6
%HQVRQ HW DO 9DQ :\N HW DO ‘KDW KDV EHHQ

PHWKRGRORJ\ WKDW DFFRXQWV IRU WKH YDULDWLRQ LQ
DFURVV WKH DUHD 7REOHUYV )LUVW ODZ RI *HRJUDSK\ \
UHODWHG WR HYHU\WKLQJ HOVH EXW QHDU WKLQJV DUH
WKLQJV: 7TREOHU 6DPSVRQ HW DO HFKR Wi
FDOO IRU QHZ DQDO\WLFDO WHFKQLTXHV ZKLFK GLVSOD\
VRFLDO DQG VSDWLDO SURFHVVHVY D PHWKRG WKDW IDF\

EHKDYLRXU LV LQIOXHQFHG QRW RQO\ E\ ZKDW KDSSHQV



QHLIJKERXUKRRG EXW DOVR LQ WKH VXUURXQGLQJ DUHD’
UHODWLRQVKLSYV YDU\ DFURVV VSDFH KDV FOHDU SROLF\
SRVVLELOLW\ RI D IDU PRUH WDUJHWHG DQG DSSURSULD
UDWKHU WKDQ D EODQNHW UHVSRQVH IRU D ZKROH MXUL
"HLIKWHG 5HJUHVVLRQ *:5 RIIHUV D PHWKRGRORJ\ LQ ZI
YDULDWLRQ DQG WKLV LV WKH DSSURDFK WDNHQ LQ WK}

EHHQ XVHG WR H[SORUH D ZLGH UDQJH RI SKHQRPHQD IL

"HQ WR REHVLW\ &KDONLDV HW DO "HQ HW DO
+LJKHU (GXFDWLRQ +DUULV HW DO DQG VFKRRO DW
DO 7TKHUH KDYH RQO\ EHHQ D VPDOO QXPEHU RI VW

EHHQ XVHG WR XQGHUVWDQG FULPH ZLWK VWXGLHV RI'Y

EXUJODU\ &KHQ HW DO =KDQJ DQG 6RQJ 0L
SRHW] WKHIW <DQ HW DO DQRG DOO FULPH /[/HH
WKDW *:5 LPSURYHG WKH H[SODQDWRU\ SRZHU RI WKH PR

ORFDO YDULDWLRQ

*HRJUDSKLFDOO\ :HLJKWHG 5HJUHVVLRQ

,Q D vwbQGDUG UHJUHVVLRQ PRGHO LW LV DVVXPHG WK
LV WKH VDPH HYHU\ZKHUH LQ WKH VWXG\ DUHD DQG WKD'
YDULDEOHV LV VSDWLDOO\ KRPRJHQRXV ,Q UHDOLW\ W]
DWWULEXWHYV RI VSDWLDO XQLWYVY FORVHU WRJHWKHU DU
ZKLFK DUH IXUWKHU DSDUW )RWKHULQJKDP ,Q DQ
2/6 UHJUHVVLRQ WKLV FDXVHV SUREOHPV EHFDXVH RQH
PDGH ZKHQ XVLQJ D JOREDO PRGHO LV WKDW WKH REVHU
DUH LQGHSHQGHQW $ PHDVXUH RI WKLV LV VSDWLDO DX

VSDWLDO DXWRFRUUHODWLRQ VKRZLQJ QHLJKERXULQJ V.



YDOXHV W LV QRW RQO\ WKH YDULDEOHYVY WKDW PLJKW
DOVR WKH PRGHOfV UHVLGXDOV ZKLFK PLJKW UHVXOW L
SDUDPHWHUV ZLWK WKH VWDQGDUG HUURUV EHLQJ WRR
'LWK *:5 HVWLPDWHV RI WKH SDUDPHWHU DUH PDGH DW F
RYHUFRPHV WKH LVVXHV RI VSDWLDO DXWRFRUUHODWLR(
LQFOXGHG LQ WKH PRGHO E\ XVLQJ D ZHLJKWLQJ IXQFWL

KDYH JUHDWHU ZHLJKW LQ WKH HVWLPDWH WKDQ LQ SRL

7TKH FKDSWHU KDV WKXV IDU IRFXVHG RQ WKH VSDWLDO C
HISORUH WKH LQGLYLGXDO DQG UHODWLRQVKLS OHYHO L
WKHQ WKH H[LVWLQJ UHVHDUFK WKHRUHWLFDO DQG PHW

WKHVH OHYHOV DOVR QHHG WR EH FRQVLGHUHG

,OGLYLGXDO OHYHO

+LVWRULFDOO\ PXFK RI WKH IRFXV RI UHVHDUFK KDV EHH
EHWZHHQ GRPHVWLF DEXVH DQG JHQGHU SDUWLFXODUO
+RZHYHU PRUH UHFHQW UHVHDUFK SUHGRPLQDQWO\ TXI
LQFUHDVLQJO\ UHFRJQLVHG WKDW GRPHVWLF DEXVH LV L
LQHTXDOLWLHY WKDW VKDSH LGHQWLW\ VXFK DV UDFH |
FRQVLGHUHG DORQJVLGH JHQGHU $OPHLGD DQG 'XUNLQ
%URZQH DQG OLVUD &UHQVKDZ 6P\H HW DO

'XSRQW

L, QWHUVHFWLRQDOLW\



$ WKHRU\ WKDW KDV EHHQ DUJXHG WR DGGUHVV WKH SUF
GLFKRWRPLVDWLRQ DQG KRPRJHQHLW\ IRXQG LQ WKH FR
LOQWHUVHFWLRQDOLW\ 3DWLO D WKHRU\ GHYHORSH
$OWKRXJIK WKLV ZzDV WKH ILUVW WLPH WKDW WKLV WHUP
UHFRJQLVHG WKDW WKHUH DUH HDUOLHU H[DPSOHV RI ZF
UHODWLRQVKLS EHWZHHQ JHQGHU UDFH DQG HWKQLFLW
KRRNYV ,Q &UHQVKDZTV SDSHU VKH GHVFULEHG
LGHQWLW\ SROLWLFV LIJQRULQJ LQWUDJURXS GLIIHUHQFF
, QWHUVHFWLRQDOLW\ LV GHILQHG DV

M7KH YLHZ WKDW ZRPHQ H[SHULHQFH RSSUHVVLRQ LQ YD
YDU\LQJ GHJUHHV RI LQWHQVLW\ &XOWXUDO SDWWHUQYV
LOWHUUHODWHG EXW DUH ERXQG WRJIJHWKHU DQG LQIOXFE

VIVWHPV Rl VRFLHW\ ([DPSOHV RI WKLV LQFOXGH UDFH
HWKQLFLW\ § &ROOLQV

7KHUH DUH WZR VWUDQGVY WR &UHQVKDZIV LQWHUVHFWL
HLGHQWLW\ FKDUDFWHULVWLEVY UHJDUGLQJ WKH JHQGH
5DWKHU WKDQ ORRNLQJ DW MXVW JHQGHU E\ FRQVLGHUL
WRJHWKHU D PRUH LQIRUPHG SLEFWXUH Rl GRPHVWLF DE X
VHFRQG VWUDQG LV GHYHORSLQJ D VRFLDO VWUXFWXUD
ZD\V LQ ZKLFK ZRPHQ DUH PDUJLQDOLVHG WKURXJK UDFEF
UHFRJQLVHG LGHQWLI\LQJ WKDW ZRPHQYV H[SHULHQFHYV
DQG 7KRPDV :DOE\ HW DO LQ WKHLU UHYLHZ
DOVR DFNQRZOHGJH WKH FRQWULEXWLRQV RI 0OF&DOO

%RWK LGHQWLI\ WKUHH DSSURDFKHVY WR LQWHUVHEWLRQ
DQWL FDWHJRULFDO DQG LQWHU FDWHJRULFDO DQG +DQ

DQG LQWHUVHFWLRQDO O0F&DOO UHFRPPHQGV LQWHI



WKLV XVHV H[LVWLQJ FDWHJRULHV DQG HQJDJHV WKH OD
LQHTXDOLWLHVY +DQFRFN RQ WKH RWKHU KDQG FRP|
LOQWHUVHFWLRQDO DSSURDFK 6WULG HW DO EHOLE
LOQWHUVHEFWLRQDOLW\ LV SDUWLFXODUO\ LPSRUWDQW LQ
UHDFKHY DOO ZRPHQ DQG HQVXUHV DOO FDQ DFFHVV VXS
UHVHDUFK IRXQG WKUHH IRUPV RI YLVLELOLW\ Rl PXOWLS
QDPLQJ RI PXOWLSOH LQHTXDOLWLHY VHFRQGO\ LQWHU\
WKH YRLFH LQ WKH SROLF\ SURFHVV DQG WKH RXWFRPHYV
LQHTXDOLWLHY DURXQG GRPHVWLF YLROHQFH SROLF\ LQ
DJH GLVDELOLW\ DQG PDULWDO VWDWXV $OPHLGD DQG
7KH JURXSV IRXQG WR EH SDUWLFXODUO\ YXOQHUDEOH Z
JHQGHU HWKQLFLW\ DQG FODVV ,W LV DUJXHG WKDW L

LPSRUWDQW GHYHORSPHQWYV LQ IHPLQLVW UHVHDUFK 'D

SDWULDUFK\ 3DWLO DQG RIITHULQJ D PRUH QXDQFHG
DQG +XPSKUH\V ZKLFK JLYHV D YRLFH WR ZRPHQ ZK
PDUJLQDOLVHG 5LFKLH SLVWREN 5XVVR 1

ZDUQ DJDLQVW WKH GHIJHQGHULQJ RI GRPHVWLF DEXVH S
FRXOG WKHQ ZHDNHQ WKH JHQGHU HTXDOLW\ SURMHFW E
JHQGHU , W LV DOVR DUJXHG WKDW ZKLOVW HPSLULFDO
WKH FRQQHFWLRQ EHWZHHQ LQHTXDOLWLHV WKH\ VKRXC

GLVWLQJXLVKHG VHSDUDWHO\ 6WULG HW DO %WRZO

7R GDWH WKH PDMRULW\ RI VWXGLHV XVLQJ LQWHUVHFW
GRPHVWLF DEXVH KDYH XVHG TXDOLWDWLYH PHWKRGV W
EHWZHHQ JHQGHU UDFH FODVV DQG RWKHU VWUXFWXUD

HIFHSWLRQV VXFK DV WKH TXDQWLWDWLYH ZRUN LGHQW



KRPLFLGHV +D\QLH DQG $UPVWURQJ SDUNHU DQG ++
ZRUN RI 6KHUPDQ DQG +DUULYV DOWKRXJK QRW IUDPI
DQRDO\WLYV IRXQG KRZ LPSRUWDQW LW ZDV WR LQFOXGH

OLOZDXNHH 'RPHVWLF 9LROHQFH ([SHULPHQW

&KDSWHU 2QH KDV DOUHDG\ VHW RXW WKH SOHWKRUD RI
WKH JHQGHUHG QDWXUH RI GRPHVWLF DEXVH 7KH QH[W
RXW WKH RWKHU YDULDEOHVY WKURXJK ZKLFK DQ LQWHUYV
DEXVH QHHGV WR FRQVLGHU 7KLV VHFWLRQ ZLOO RQO\
DYDLODEOH LQ WKH SROLFH UHFRUGHG GRPHVWLF DEXVE
RQ GLVDELOLW\ UHOLJLRQ DQG VH[XDOLW\ ZRXOG DOVR

QRW FXUUHQWO\ UHFRUGHG

$JH

%\ ORRNLQJ DW SROLFH VWDWLVWLFV DQG VXUYH\V DORC
LQGLFDWH WKDW \RXQJ SHRSOH DUH PRUH OLNHO\ WR EH
7KH &ULPH 6XUYH\ LQ (QJODQG DQG :DOHV &6(: ILQGV W
EHWZHHQ WKH DJHV RI DQG KDYH H[SHULHQFHG WKH
WKH ODVW PRQWKVY )ODWOH\ W PXVW KRZHYHU
VXUYH\V VXFK DV WKH &6(: RQO\ DVN WKRVH EHWZHHQ W]
,QWHU 3HUVRQDO 9LROHQFH TXHVWLRQV VR WKH H[WHQ)
DJHG DQG RYHU LV QRW FRYHUHG :DOE\ DQG 7RZHUYV

OHDYHV D VLJQLILFDQW JDS LQ RXU XQGHUVWDQGLQJ RI

DEXVH DW WKH QDWLRQDO OHYHO

7KH VPDOO DPRXQW RI UHVHDUFK WKDW KDV EHHQ FRQG?>

IRXQG WKH DEXVH WR EH HYHQ OHVYV OLNHO\ WR EH UHSF



3ROLFH UHFRUGHG LQFLGHQW GDWD DQG VXUYH\ UHVXOW
DEXVH DW LWV KLJKHVW DPRQJVW \RXQJHU YLFWLPV EX\
&HQWUH IRU 6RFLDO 5HVHDUFK DQG .LQJYV &ROOHJH /RQ
IRXQG WKDW SHU FHQW RI SHRSOH DJHG DQG RYHU Ol
H[SHULHQFHG LQWHUSHUVRQDO DEXVH LQ WKH SDVW \HD
SVIFKRORJLFDO SK\VLFDO DQG VH[XDO DEXVH 7KH SUR:
UHSRUWLQJ WR WKH SROLFH ZDV KRZHYHU RQO\ SHU FI
ORZHU WKDQ SHU FHQW RI \RXQJHU YLFWLPV LQ WKH &
FHQW UHSRUWHG WR WKHLU *3 DQG SHU FHQW WR IULH
WKH QHHG WR FRQVLGHU RWKHU GDWD DSDUW IURP SROL
1RUWK /RQGRQ 'RPHVWLF 9LROHQFH 6XUYH\ 1/'96 IRXQG
SUHYDOHQFH RI GRPHVWLF DEXVH GLPLQLVKHG DIWHU Wi
GLVFRYHUHG WKDW ROGHU SHRSOHYV UHFRJQLWLRQ RI D
\RXQJHU UHVSRQGHQWY SDUWLFXODUO\ WKH HPRWLRQD

RI DEXVH ORRQH\

H'RQTW DVN KLP TXHVWLRQV DERXW KLV DFWLRQV R
RULQWHJULW\ 5HPHPEHU KH LV WKH PDVWHU RI Wl
DOzZD\V H[HUFLVH KLV ZLOO ZLWK IDLUQHVYV DQG WU X
ULJKW WR TXHVWLRQ KLP $ JRRG ZLIH DOZD\V NQRZ
+RXVHNHHSLQJ ORQWKO\
7TKH QDUURZHU GHILQLWLRQDO RI DEXVH DQG JHQHUDWLF
NH\ FRQWULEXWLQJ IDFWRUV WR ROGHU SHRSOH QRW UH
GRPHVWLF DEXVH RQO\ EHFRPLQJ DQ LVVXH IRU SXEOLF |
PDQ\ ROGHU YLFWLPV ZLOO KDYH EHHQ EURXJKW XS ZLW|
PDUULDJH DQG WKHLU JHQGHU UROHV G6FRWW HW DO

+RXVHNHHSLQJ ORQWKO\ GHPRQVWUDWHY WKLV W\SH RI I



7TKHUH zZzDV YHU\ PXFK D SHUFHSWLRQ WKDW YLROHQFH Lt
WKH SULYDWH VSKHUH DQG WKDW SROLFH GLG QRW JHW
UHODWLRQVKLSY YLROHQFH KDV EHFRPH D URXWLQH SDU
KDYH EHHQ JRLQJ RQ IRU \HDUV 7KLV FRXSOHG ZLWK D
VHSDUDWLRQ DQG RWKHU IDFWRUV VXFK DV GHSHQGHQF\
OLIH KDYH FUHDWHG EDUULHUV IRU ROGHU ZRPHQ WR UH
IURP DEXVLYH UHODWLRQVKLSV %UDQGO DQG OHXHU

DUH YLFWLPV RI YLROHQFH WKDW LV SHUSHWUDWHG E\ D
SHUSHWUDWRU WR EH SXQLVKHG EXW WKRVH DEXVHG E\
DQ RQIJRLQJ UHODWLRQVKLS ZRXOG OLNH WKH DEXVH WR
FRQWLQXH 7TKHUH LV D GHVLUH WR VHHN VHUYLFHV WR
WKHPVHOYHY DV D YLFWLP %UDQGO DQG &RRN 'DQLHOV
HPEDUUDVVPHQW ZHUH FLWHG DV WKH PDLQ UHDVRQV IR
LOQFOXGHYV WKH UHDFWLRQV WKDW ROGHU FKLOGUHQ PLJ
KDYH OHIW KDYH EHHQ HVWUDQJHG E\ WKHLU FKLOGUHQ
HPEDUUDVVLQJ 6FRWW HW DO 20GHU ZRPHQ PD\ LC
WR OHDYH DQ DEXVLYH UHODWLRQVKLS DV WKH\ DUH PRL
WKH SHUSHWUDWRU WKDQ \RXQJHU ZRPHQ ZLWK LW PRU

DQG WR EXLOG WKH UHVRXUFHYV IRU UHWLUHPHQW 3KLO(

7KH SUREOHP IRU VRPH LV QRW WKH HPEDUUDVVPHQW IR
WKDW WKH FKLOGUHQ DUH WKH SHUSHWUDWRUV RI WKH I
DEXVH D UHFRJQLVHG LVVXH IRU ROGHU SHRSOH %UDQG

SHVHDUFK FRQGXFWHG LQ &DQDGD IRXQG WKDW ZKI

OLNHO\ WR EH SK\VLFDOO\ DEXVLYH DGXOW FKLOGUHQ Z



ILQDQFLDO DEXVH 7TKHUH LV DOVR WKLQNLQJ WKDW WK
LOWHUJHQHUDWLRQDO F\FOH RI DEXVH ZLWK WKRVH ZKR
DEXVH SRWHQWLDOO\ UHWDOLDWLQJ DJDLQVW WKHLU SD

%UDQGO DQG &RRN 'DQLHOV %XFKDQDQ

7TKHUH LV DOVR FRQIXVLRQ DURXQG WKH GLITHUHQFHV EF
HOGHU DEXVH .LOEDQH DQG 6SLUD 6WUDND DQG OR:
PLVXQGHUVWDQGLQJ LV D FRQWULEXWLQJ IDFWRU WR WK
DOWRJHWKHU %ORRG ORVW GRPHVWLF DEXVH VHU
DIJHG WR DQG SURWHFWLRQ VHUYLFHV IRU DGXOWYV C
DQG LQFRPSHWHQW YLFWLPV 7KH UHVXOW LV D JDS LQ

SHRSOH LQ EHWZHHQ DUH ORVW LQ WKH FUDFNVY %UDQC

,Q DGGLWLRQ ROGHU YLFWLPVY DUH QRW DOZD\V DZDUH R
WKHP %HDXODXULHU HW DO RU WKH VHUYLFHV SUR
7KH VHUYLFHV WKDW DUH DYDLODEOH PD\ QRW EH DGHTX
SK\VLFDO RU SV\FKRORJLFDO QHHGV RI ROGHU YLFWLPV

SDUWLFXODUO\ SUREOHPDWLF LQ UXUDO DUHDV %ORRG

7KH H[SHULHQFHYVY RI ROGHU YLFWLPV RI DEXVH DUH DOVI
FRQVLGHUDEO\ :KHQ DEXVH ZDV GLYLGHG LQWR -RKQVR
FRPPRQ FRXSOH WIKROHIFWILPY RI LQWLPDWH WHUURULVP
ROGHU WKDQ WKH YLFWLPV FDWHJRULVHG DV FRPPRQ FR

7KH ORFDWLRQ RI YLFWLPLVDWLRQ KDV DOVR EHHQ

6HH FRQWH[W FKDSWHU IRU D PRUH GHWDLOHG GLVFXVVLRQ RI -RK



ZLWK WKH HOGHUO\ PXFK OHVV OLNHO\ WR EH YLFWLPV R
EXW PRUH YXOQHUDEOH WR YLROHQW RU VH[XDO YLFWLP
SODFHV *RRGH\ ZKLFK PD\ UHVXOW LQ WKH DEXVH
WR EH KLGGHQ $W WKH H[WUHPH HQG RI GRPHVWLF DEX
KRPLFLGH VXLFLGH FDVHVY DPRQJVW WKRVH DJHG DQG

EHWZHHQ DQG SHU SRSXODWLRQ 7KH SHUSH\
PDOH DQG WKH QHHG WR FRQWURO WKH UHODWLRQVKLS

OHDGLQJ WR PDQ\ KRPLFLGH VXLFLGHV %UDQGO DQG &R

7KH QHHG WR WDNH DQ LQWHUVHFWLRQDO DSSURDFK LV
IXQG\ ZKR IRXQG WKDW DEXVH LQ ROGHU SHRSOH LV
W\SHV RI DEXVH YDULHG DQG LQWHUDFWHG ZLWK RWKHU
ODFN RI UHVHDUFK DQG OLPLWHG GDWD DYDLODEOH RQ F
FOHDUO\ KLIJIKOLJKWYVY D JDS WKDW QHHGV WR EH H[SORU|
H[SHULHQFHV RI ROGHU YLFWLPV EHLQJ VR GLIITHUHQW IL
8. SRSXODWLRQ DJHLQJ WKH QHHG IRU WKLV UHVHDUFK
LWKRXW WKLV LQIRUPDWLRQ VHUYLFHYVY ZLOO FRQWLQXH

\RXQJHU YLFWLPYV

&ODVV DQG OLIHVW\OH

:KLOVW GRPHVWLF DEXVH LV WKRXJKW WR KDSSHQ DFUR)
YDULDWLRQ LQ WKH W\SH RI DEXVH KDV EHHQ IRXQG EHW
KDYH IRXQG DQ LQYHUVH UHODWLRQVKLS EHWZHHQ WKH
FODVV ZLWK WKRVH LQ WKH ORZHU VRFLDO FODVVHV HJS

YLROHQFH DQG KLJKHU OHYHOV RI GRPHVWLF DEXVH %R



&RUVR ORRQH\ )ODWOH\ 3 KB |HRUMWK &
/IRQGRQ 'RPHVWLF 9LROHQFH 6XUYH\ DOVR IRXQG YDULDYV
DEXVH E\ FODVV ORRQH\ $00 FODVVHV ZHUH IRXQC
UHFRJQLWLRQ RI SK\VLFDO LQMXU\ DV D W\SH Rl GRPHVW
QXPEHU IURP WKH SURIHVVLRQDO FODVVHV SHUFHLYH PH
YLROHQFH DQG UDSH DV GRPHVWLF DEXVH +RZHYHU Wtk
ZRUNLQJ FODVV UHSRUWHG KDYLQJ H[SHULHQFHG PRUH L
ORRQH\ ORRQH\ TXHVWLRQV ZKHWKHU LW LV F
YLROHQFH RU ZKHWKHU LW LV GLIIHUHQW GHILQLWLRQV
GLIIHUHQW OHYHOV RI DEXVH DFURVV WKH FODVVHV 7Kl|
IROORZLQJ WKH VXUYH\ IRXQG WKDW WKHUH ZDV RIWHQ I
EHKDYLRXU EHIRUH WKH UHODWLRQVKLS EHEDPH SK\VLFL
VXJIJHVWYV WKDW SURIHVVLRQDO ZRPHQ ZKR ZLOO K
EH DEOH WR HVFDSH WKH UHODWLRQVKLS EHIRUH SK\VLF
ORZHU PLGGOH DQG ZRUNLQJ FODVVHV DUH PRUH OLNHO!
WKHUHIRUH EH ORFNHG LQWR UHODWLRQVKLSY ORRQH\

PHDQV WR HVFDSH :DOE\

KHQ OLIHVW\OH IDFWRUV DUH FRQVLGHUHG IHPLQLVWYV I
GRPHVWLF DEXVH QRW GUXJV DOFRKRO RU VWUHVV 'RE
RPHQTV $LG E +RZHYHU VXUYH\ GDWD VXFK DV W
WKDW SHUSHWUDWRUV RI DEXVH DUH PRUH OLNHO\ WR X'
SDUWLFXODUO\ ZKHUH WKH SHUSHWUDWRU LV IHPDOH )C
PRGHO RI GRPHVWLF DEXVH IURP KRVSLWDO GDWD LQ WK

DOFRKRO PLVXVH WR EH KLJKO\ SUHGLFWLYH IRU IHPDOH



7KH WHUP p7R[LF 7ULRY LV XVHG WR GHVFULEH WKH LVVX
LOO KHDOWK DQG VXEVWDQFH PLVXVH KHQ VHHQ WRJH
IHDWXUHV RI IDPLO\ KDUP &RRUGLQDWHG $FWLRQ $JDLQ

DQG DUH IRXQG E\ 6HULRXV &DVH 5HYLHZV WR EH ULVN II

(WKQLFLW\

7KH &6(: GRHV QRW RIIHU D JUHDW GHDO RI LQVLJKW LQV
DV WKH UHVXOWY UHSRUWHG LQ WKH SXEOLVKHG DQDO\V
FDWHJRULHV RI ZKLWH RU QRQ ZKLWH 7TKH SURSRUWLRC
ZKLWH JURXS IRU ERWK7AHHQ1DQ6 CGRPH®ZHYHU KDYH D PI
FRPSUHKHQVLYH DQDO\WVLV RI UHVSRQVHV E\ HWKQLFLW\
WKHUH ZDV FRQVLGHUDEOH YDULDWLRQ LQ WKH SUHYDO|
XQGHUVWDQGLQJ RI GRPHVWLF DEXVH DPRQJVW GLIITHUH(
DERXW WKH GLIIHUHQW FDWHJRULHV WKDW WKH\ UHFRJQ
HPRWLRQDO SK\WLFDO DQG SV\FKRORJLFDO DEXVH WKR’
HWKQLF JURXSVY UHFRJQLVHG DOO W\SHV RI DEXVH DV GR
DQ\ RWKHU JURXS 7KRVH RI $IULFDQ HWKQLFLW\ H[KLEL
UHFRJQLWLRQ IRU PRVW W\SHV RI DEXVH SDUWLFXODUO!
UHJDUGHG LW DV D IRUP RI GRPHVWLF YLROHQFH FRPSDL

$IULFDQ &DULEEHDQ ORRQH\

BUHYDOHQFH DQG XQGHUUHSRUWLQJ LV DOVR WKRXJKW \
ZRPHQ ZLWK LQVHFXUH LPPLJUDWLRQ VWDWXV ZKR DUH L
VWD) LQ WKH FRXQWU\ (UH] DQG +DUSHU 7KLV LQF
2UGHUY EULGHV DQG ZRPHQ ZKR PDUU\ 8. pVH[ WRXULVW

SKLOLSSLQHYVY +DUQH DQG 5DGIRUG 1DUD\DQ



LPPLJUDWLRQ VWDWXV LV WKHUHIRUH XVHG E\ WKH SHUS
FRQWURO OHDYLQJ WKH ZRPDQ WR IHDU WKDW LI WKH P]
GHSRUWDWLRQ (UH] DQG +DUSHU $QRWKHU JURXS
UHSRUW DUH WKRVH IURP WUDYHOOLQJ FRPPXQLWLHV 5
XQGHUUHSRUWLQJ DUH FRQIOLFWYV RI OR\DOWLHV EHWZH
DXWKRULWLHV +DUQH DQG 5DGIRUG PRUH VHYHUH
WKRVH ZKR UHSRUW (TXDOLW\ DQG +XPDQ 5LJKWV &RPPI
RVWUDFL]DWLRQ ZLWKLQ FRPPXQLWLHV IRU WKRVH JHWW
QRUPDOLVDWLRQ RI DEXVH ZLWK WKRVH OLYLQJ LQ FOR)
UHFHLYLQJ HGXFDWLRQ EHLQJ XQDZDUH WKDW WKLV EHK
RU QRUPDO &ODUN +RZHYHU PRUH UHFHQW UHVHE
DQ LQWHUVHFWLRQDO DSSURDFK WR XQGHUVWDQGLQJ W
WLPHV DUH FKDQJLQJ DQG IDFWRUV VXFK DV DFFHVV WR
WUDYHOOHU ZRPHQ DUH QRZ EHLQJ HQFRXUDJHG WR OHD

+DPLOWRQ

$FURVV GLIITHUHQW HWKQLFLWLHVY WKH FRQWH[W LQ ZKLF
YDU\ IRU HI[DPSOH UHSRUWHG GRPHVWLF DEXVH PD\ LQF
+RQRXU %DVHG 9LROHQFH DQG $EXVH +%9% RI )HPDOH *
)*0 :RPHQTV $LG 7KH UROH WKDW VR FDOOHG KRC
EURXJKW XSRQ D IDPLO\ SOD\V LQ WKLV W\SH RI DEXVH

W\SHV RI GRPHVWLF DEXVH DQG LW LV WKRXJKW WR EH H
RU UHSRUWLQJ LV GHOD\HG SXWWLQJ YLFWLPV DW PRUH
GRPHVWLF DEXVH +DUULVRQ DQG *LOO OXOYLKLOO |

FRPPXQLWLHV WKH FXOWXUDO QRUP LV WKDW SUREOHPYV



ZLWKLQ WKH IDPLO\ RU WKH FRPPXQLW\ 7KH DEXVH DOV
WKDQ RQH SHUSHWUDWRU PRVW OLNHO\ WR EH WKH YLF
ObZV 6WHZDUW 'LNDQ 20GHU ZRPHQ PD\ DOVF
SHUSHWUDWLRQ RI DEXVH DOWKRXJK LW XVXDOO\ WKH P
(UWeUN DQG 3XUND\DVWKD +%9% KDV DOVR EHHQ |
SHUSHWUDWHG DJDLQVW \RXQJ PHQ IRU UHIXVLQJ WR HQ
PDUULDJH &KHVOHU 2EHUZLWWOHU DQG .DVVHOW
DV JD\ %LOJHKDQ 2]WXUN -DVSDO DQG 6LUDM

KHOS IURP WKH SROLFH KDYH UHSRUWHG DQ LQFUHDVHG
ULVN RI VHULRXV KDUP *LOO HW DO 7TKH JRYHUQPF
WKLV E\ UDLVLQJ WKH SULRULW\ JLYHQ WR YLFWLPV RI +
PDUULDJH LQ WKH 9LFWLPYTV &RGH RI 3UDFWLFH 9&23 LC
UHVHDUFK KDV IRXQG WKDW PRUH ZRUN LV VWLOO QHHGHEH
YLFWLPV DQG SHUSHWUDWRU *LOO HW DO ,QWHU\
LPSRUWDQW SDUW LQ WKH OHYHOV RI DEXVH SHUSHWUD\
LQ WKH KRQRXU V\VWHP DFFRUGLQJ WR ORFDWLRQ HWK(
HFRQRPLF VWDWXV 'REDVK DQG 'REDVK 7TKH LQWH
YLFWLP DQG WKH UHSRUWLQJ RIILFHU DOVR VKRZV LQWH
JHQGHU HWKQLFLW\ DQG LPPLJUDWLRQ VWDWXV RI WKH
H[SHULHQFHV RI WKH YLFWLP ZLWK UHVHDUFK E\ OXOYLK

SHU FHQW ZHUH KDSS\ ZLWK WKHLU UHSRUWLQJ H[SHUI

2QH RI WKH UHDVRQV PRUH EURDGO\ ZK\ XQGHUUHSRUWL
DQG OLQRULW\ (WKQLF %$0( JURXSV FRXOG DOVR EH GX

ZKHQ LW FRPHV WR VHHNLQJ KHOS LQ D VRFLHW\ ZKHUH |



SUREOHP 7KH YLFWLP PD\ EH IHDUIXO WR H[SRVLQJ WKF
WR UDFLVP ZKHQ UHSRUWLQJ WR ZKDW PD\ EH SHUFHLYH
:DONODWH

SHODWLRQVKLS

OXFK R WKH OLWHUDWXUH IRFXVHV RQ GRPHVWLF DEXVH
RU H[ SDUWQHUV IRU H[DPSOH 'REDVK DQG 'REDVK -
-RKQVRQ :DOE\ HW DO :DOE\ DQG 7TRZHUV

GDWD KRZHYHU DOVR LQFOXGHV DEXVH WKDW WDNHV S
PHPEHUV VXFK DV SDUHQW DQG ROGHU FKLOG DQG YLFL}
IDPLO\ UHODWLRQVKLSY %HLQJ DEOH WR EUHDN WKH GI
UHODWLRQVKLSY ZLOO DGG LQVLIJKW DQG HQDEOH SURIL
UHODWLRQVKLSY UDWKHU WKDQ PDNLQJ WKH DVVXPSWLI
ULVN IDFWRUV :DOE\ DQG 7RZHUYV DGYRFDWH WKH
UHODWLRQVKLS EHWZHHQ WKH YLFWLPV DQG WKH SHUSH

YLROHQW FULPH

5HVHDUFK KDV DOUHDG\ IRXQG WKDW YLFWLPV ZKR OHDY
DXWRPDWLFDOO\ VDIH &URZQ 3URVHFXWLRQ 6HUYLFH
VLIQLILFDQWO\ PRUH OLNHO\ WR H[SHULHQFH DEXVH ZKH
PDULWDO VWDWXV LV VLQJOH ZLWK D WKUHH IROG LQFU
IRU ZRPHQ /HDYLQJ RU WU\LQJ WR HQG UHODWLRQVKLSYV
SHU FHQW RI FDVHV LQ ZKLFK PHQ NLOO IHPDOH SDUWC
VWDWLVWLFV IXUWKHU HPSKDVLVH WKH QHHG WR XQGHU

W\SH RI UHODWLRQVKLS



$QRWKHU UHODWLRQVKLS WKDW UHTXLUHV IXUWKHU DQD
FKLOGUHQ $V GLVFXVVHG DERYH LQ WKH DJH VHFWLRQ
ROGHU SHRSOH LV RIWHQ FDUULHG RXW E\ DQ DGXOW FK
DGXOW FKLOGUHQ ZKR DUH VWLOO OLYLQJ DW KRPH LV
VXSSRUW DJHQFLHV DQG VRPHWKLQJ WKDW LV UHFRJQLV
UHVHDUFKHG FRPSDUHG WR GRPHVWLF DEXVH DPRQJVW
$ UHSRUW pu6XSSRUWLQJ IDPLOLHV DIIHFWHG E\ VXEVWDC
YLROHQFHYT IRXQG WKH IROORZLQJ

H7KH SUHGRPLQDQFH RI FKLOG WR SDUHQW DEXVH LQ WK
GRPHVWLF YLROHQFH DQG DEXVH ZKLFK LV IDU OHVV UH\
WKDQ LWV DGXOW FRXQWHUSDUW SDUWQHU YLROHQFH
FKLOG WR SDUHQW DEXVH DV SDUW Rl WHHQDJH WDQW U X
LQGHSHQGHQFH WKHUH LV DOPRVW QR UHFRJQLWLRQ RI

WRZDUGV SDUHQWVY
*DOYDQL

7KH UHSRUW DOVR IRXQG WKDW D UHVLVWDQFH WR VXEM
MXVWLFH V\VWHP DQG QRW EHLQJ DEOH WR ZDON DZD\ ZI

UHSRUWLQJ RI GRPHVWLF DEXVH LQ WKHVH UHODWLRQVK

6LEOLQJY DUH DQRWKHU UHODWLRQVKLS ZKHUH WKHUH L
DEXVH OLWHUDWXUH :KLOVW EHLQJ UHFRJQLVHG DV WK
DEXMMUWKHU UHVHDUFK LV QHHGHG BHRWHE[BKMW@GHUWKH UH
DJH DQG \DIEEEXOMH) J% XWWRQ DQGRHDMIM VLEOLQJ DEXVH W
GRPHVWLF DEXVH WKH YLFWLP QHHGY WR EH RYHU WKH [

ROGHU WKDQ

&KDSWHU VXPPDU\

7KLV FKDSWHU KDV VHW RXW WKH OLWHUDWXUH WKDW L\

IUDPHZRUN WKDW ZLOO EH H[SORUHG LQ QH[W FKDSWHU



TXHVWLRQV WKDW UHPDLQ XQDQVZHUHG ZKHQ ORRNLQJ I
GRPHVWLF DEXVH )LUVWO\ GRHV GRPHVWLF DEXVH FOX
DUHDV" 6HFRQGO\ VR WKHVH FOXVWHUV UHPDLQ VWDWL

WLPH" )LQDOO\ FDQ QHLJKERXUKRRG YDULDEOH SUHGLF

$V D IHPLQLVW WKHRU\ LQWHUVHFWLRQDOLW\ VWLOO IR
RSSUHVVRU EXW DOVR UHFRJQLVHV WKDW WKH H[SHULH
DFFRUGLQJ WR WKHLU DJH HWKQLFLW\ FODVV DQG WKH
DQG WKH SHUSHWUDWRU 7TKHUH KDV EHHQ D GLVFXVVLR
DERXW HDFK RI WKH YDULDEOHY LQGHSHQGHQWO\ EXW Z

WKDW FRQVLGHUV WKH ZD\ LQ ZKLFK WKH\ LQWHUVHFW D

7KH FKDSWHU KDV UHFRJQLVHG WKDW PRVW RI WKH H[LV'
DGRSWHG DQ LQWHUVHFWLRQDO DSSURDFK KDV EHHQ TX
SDXFLW\ LQ TXDQWLWDWLYH DSSURDFKHV WR XQGHUVWD
WKH GLITHUHQW RSSUHVVRUV DQG DOVR WKH SUHGLFWRL
7KH HPSLULFDO FKDSWHUV WKHUHIRUH VHHN WR DGGUHYV
NQRZOHGJH E\ LGHQWLI\LQJ WKH SURILOHV RI WKRVH ZKTF
SROLFH WKH ULVN IDFWRUV WKDW OHDG WKHP WR EHFRF

XQGHUVWDQG WKH QHLJKERXUKRRG IDFWRUV WKDW LQFU



&KDSWHU 7KUHH OHWKRGRORJ\

7KLV FKDSWHU LQWURGXFHV WKH UHVHDUFK IUDPHZRUN °
GHYHORSHG LQ WKH HPSLULFDO FKDSWHUV W ZLOO GL\

DQG WKH PHWKRGV WKDW ZLOO EH HPSOR\HG WR WHVW V

/KH UHVHDUFK IUDPHZRUN

$V D JHRJUDSKHU E\ EDENJURXQG ZLWK D FDUHHU DV D
D QDWXUDO FKRLFH WR ZDQW WR H[SORUH WKH UHVHDUF
LOQWHUGLVFLSOLQDU\ PHWKRGY DQG WKHRU\ 7KH HFROR
HW DO LOOXVWUDWHG LQ ILIJXUH SURYLGHV DQ 1
ZKLFK WR FRQGXFW WKLV UHVHDUFK DV LW UHFRJQLVHYV
GRPHVWLF DEXVH ZLWK WKH LQGLYLGXDO FKDUDFWHULYV
LQWHUSHUVRQDO DQG IDPLO\ OD\HU ZKLFK LQ WXUQ VLW
FRPPXQLW\ GLPHQVLRQ 7R EH DEOH WR FKDOOHQJH WKH
VIVWHPY DQG VRFLHW\ WKHQ D WKRURXJK XQGHUVWDQG!L
QHHGHG 7R GR WKLV D QXPEHU Rl PHWKRGVY QHHG WR Et
PHWKRGRORJLHY KDYH QHYHU EHHQ XVHG ZLWK GRPHVWI
WKH UHVHDUFK KDV GHOLEHUDWHO\ VHW RXW WR WHVW \
DSSOLFDWLRQV DUH VXLWDEOH IRU DQDO\VLQJ GRPHVWL

DGG WR WKH NQRZOHGJH DQG XQGHUVWDQGLQJ RI WKLV



J)LIXUH 7KH HFRORJLFDO PRGHO RI GRPHVWLF DEX
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$ GHWDLOHG GLVFXVVLRQ RI HDFK PHWKRGRORJ\ ZLOO |
EHORZ LV D GLVFXVVLRQ RQ ZK\ WKH WKUHH PDLQ PHWKF

WKH YDOXH WKDW WKH\ FRXOG SRWHQWLDOO\ RIITHU LQ S
,QGLYLGXDO OHYHO

$V GLVFXVVHG LQ WKH SUHYLRXV FKDSWHUV WKH PDMRU
GRPHVWLF DEXVH KDV EHHQ FRQGXFWHG DW WKH LQGLYL
VWXGLHY KDYH EHHQ TXDOLWDWLYH DQG WKHUHIRUH LQ
VDPSOH VL]H WKDQ FDQ EH VWXGLHG XVLQJ TXDQWLWDW
TXDQWLWDWLYH VWXGLHV WKH PDMRULW\ KDYH XVHG YLF

216 :DOE\ DQG $00HQ ‘DOE\ DQG 7RZHUV F



LOQOWHUQDWLRQDO VXUYH\V VXFK DV WKH 1DWLRQDO )DPI
6WUDXV $V GLVFXVVHG LQ &KDSWHU 2QH WKH VXUYH\
EH PRUH UHSUHVHQWDWLYH RI WKH WUXH SLFWXUH RI GF
ILQGLQJ WKDW RQO\ SHU FHQW RI YLFWLPV KDYH UHSR

YODW O H\

7KLV VWXG\ KRZHYHU QHHGV WR GUDZ RQ SROLFH GDWEL
FXUUHQWO\ EHLQJ XVHG E\ (VVH[ &RXQW\ &RXQFLO 7KH
&6(: LV QRW DYDLODEOH WR (VVH[ &RXQW\ &RXQFLO DW
HYHQ DFDGHPLF UHVHDUFKHUV FDQ RQO\ XVH DQRQ\PLVH
WR WKH VDPSOH VL]H DQG FRQILGHQWLDOLW\ LVVXHV
WKH SURILOH Rl WKRVH ZKR GR QRW UHSRUW WR WKH SR
GR GHWDLOHG DQDO\VLVY RI WKRVH NQRZQ WR WKH SROL
7KH QDWLRQDO &6(: GDWD DYDLODEOH RQOLQH ZLOO EF

FRPSDUH WKH WUHQGY LQ WKH SROLFH GDWD WR WKH VX

S3ROLFH GDWD ZDV UHTXHVWHG IURP (VVH[ 3ROLFH $IWH
GDWD VKDULQ GHWIDWRRROLIRYHPEHU WR '"HFHPEHU

VHFEFXUHO\ WUDQVIHUUHG WR WKH XQLYHUVLW\ 7KLV SDL
WKH SROLFH KDG PRYHG WR D QHZ GDWDEDVH VA\VWHP LQ
WKHUHIRUH IRU WKH GDWD WR EH FRPSDUDEOH LW ZDV G

VWDUW GDWD 7KH HQG GDWD FRLQFLGHG ZLWK ZKHQ Wt

$V WKLV SDUW RI WKH DQDO\VLY zZDV DVSDWLDO WKHQ V
FRQVLGHUHG WKH PRVW DSSURSULDWH DQG WKH VRIWZD

DQDO\VLYVY ZDV 6WDWD , W LV UHFRJQLVHG WKDW RWKHU

$ PRUH GHWDLOHG GLVFXVVLRQ RI WKLV SUHYLRXV UHVHDUFK FDQ
6HH HWKLFDO DSSURYDO VHFWLRQ EHORZ



6366 DQG 5 FRXOG DOVR EH XVHG WR FRQGXFW WKLV DQLCL
VHOHFWHG IRU LWV PXOWL SURFHVVLQJ FDSDELOLW\ ZKI
LPSRUWDQW FRQVLGHUDWLRQ , W DOVR RITHUV PXOWLSC

WR ZRUN ZLWK PLVVLQJQHVV ZLWKLQ WKH SROLFH GDWD

7KH SROLFH GDWD ZDV DOVR XVHG IRU WKH VSDWLDO DQ
DQDO\WVLVY 'XH WR WKH VSDWLDO FRPSRQHQW DOWHUQD!

FRQVLGHUHG ZKLFK ZLOO QRZ EH GLVFXVVHG

6SDWLDO DQG QHLJKERXUKRRG DQDO\VLV

'LWK D UHVHDUFK I[UDPHZRUN WKDW FRQVLGHUV WKH LPS
WKHQ DQ DSSURSULDWH PHWKRGRORJ\ WKDW FRQVLGHU\
GRPHVWLF DEXVH LV QHHGHG *HRJUDSKLFDO PHWKRGYV

,QIRUPDWLRQ 6\VWHPV *, 6 KDYH EHHQ XVHG WR VWXG\ F
SURFHVVHV IRU WKH ODVW \HDUV DQG HYHQ ORQJHU L
7KH\ KDYH QRW KRZHYHU EHHQ XVHG ZLGHO\ WR H[SORL
VDPH ZzD\ WKDW WKH\ KDYH IRU FULPMYWIAVAKLE B G XD FOIDL
VXFK DV 5 DQG 6366 GR QRZ KDYH D VSDWLDO HOHPHQW

SDFNDJHV LQ $UF*,6 VXFK DV 6SDWLDO $QDO\VW RIIHU D
DSSOLFDEOH WR WKLV UHVHDUFK LQFOXGLQJ YDULRXV U
WLPH PRGHOOLQJ DQG WHVWYV RI VSDWLDO DXWRFRUUHO
D VLWH OLFHQFH IRU $UF*,6 VR WKLV VHHPHG WKH ORJLI

FRQGXFW WKH VSDWLDO DQDO\VLV

(VVH[ 3BROLFH GDWD ZDV DOVR XVHG LQ WKLV DQDO\VLV

VHFWLRQ EHORZ H[SODLQV LQ PRUH GHWDLO WKH GDWD

6HH FKDSWHU IRU IXUWKHU GLVFXVVLRQ



6XSHU 2XWSXW $UHD /62% OHYHO DQG DGGLWLRQDO GD\

IRU WKH QHLJKERXUKRRG OHYHO DQDO\VLYV

'LWKRXW VXUYH\ GDWD ZKLFK LV QRW DYDLODEOH DW W
FRQFHSWV RI FROOHFWLYH HIILFDF\ DQG VRFLDO FDSLWLEL
XVLQJ TXDQWLWDWLYH PHWKRGV KDW LV QHHGHG LV D

FROOHFWLYH HIILFDF\ ZLWKLQ WKH QHLJKERXUKRRGV RI

$QRWKHU DLP RI WKLV WKHVLV LV WR VHH ZKHWKHU WKH
WKH SROLFH LV WKH VDPH DV WKRVH ZKR GR QRW 7KH
SHU FHQW RI YLFWLPV UHSRUWHG WKHLU DEXVH WR WKH
ILQG WKDW SHU FHQW KDYH WROG VRPHRQH ZLWK WKF
UHODWLYH RU IDPLO\ PHPEHU SHU FHQW )ODWOH\
REWDLQ LQIRUPDWLRQ IURP UHODWLYHV WKHUH DUH RW
SURIHVVLRQDOV ZKHUH &6(: YLFWLPV VRXJKW VXSSRUW
FHQW OHJDO SURIHVVLRQDOV SHU FHQW JRYHUQPHC
FRXQVHOORUV SHU FHQW 9LFWLP 6XSSRUW SHU FH
VSHFLDOLVW VXSSRUW VHUYLFHV SHU FHQW DQG RWKI

)ODW O H\

,W KDG RULJLQDOO\ EHHQ SODQQHG WR UXQ WKH *:5 PRG
WKH SURILOH RI SROLFH UHSRUWHG GRPHVWLF DEXVH H]|
WKRVH ZKR UHSRUW WR D GLIITHUHQW DJHQF\ 8QIRUWXQ
IURP RWKHU RUJDQLVDWLRQV ZDV QRW SRVVLEOH GHVSI
QHYHUWKHOHVY XVHIXO WR GLVFXVV WKH GDWD WKDW L\

DFFHVV PD\ EH SRVVLEOH LQ WKH IXWXUH



7KH 1+6 GR FROOHFW GDWD RQ YLROHQFH LQ $FFLGHQW
VSHFLILEDOO\ GRPHVWLF DEXVH DQG WKH GDWD FROOHE!
KRVSLWDOV 'HSDUWPHQW RI +HDOWK +RVSLWDOV
XVLQJ PDWHUQLW\ VHUYLFHV D TXHVWLRQ DURXQG GRPH
UHFRJQLVHG WKDW YLEWLPV PLJKW GLVFORVH WR WKHLU
% UDGERQMHY HW DO +RZHYHU JDLQLQJ DFFHVV WR
SRVVLEOH DQG LW LV QRW FROOHFWHG LQ D FRPSDUDEO!
ZLWK QR GHILQHG FDWFKPHQW DUHDV IRU KRVSLWDOV D¢
'HSDUWPHQW Rl +HDOWK UHSRUW GRHV OLVW KRVSLWDO\
UHDGLO\ VKDUHG VR IXWXUH UHVHDUFK FRXOG EHQHILW

GLIIHUHQW JHRJUDSKLFDO DUHD

$QRWKHU QDWLRQDO DJHQF\ WKDW FRQ@EHPWYHIEDWD RQ

DQG )DPLO\ &RXUW $GYLVRU\ DQG 6XSSRUW 6HUYLFH &8$)
SURYLGHVY VXSSRUW DQG DGYLVHV ZKDW LV EHVW IRU WK
VHSDUDWLRQ FRXUW FDVHV DR$)&K6EDUH SURFHHGLQJV

(YHU\RQH ZKR DSSURDFKHV &$)&%$66 IRU VXSSRUW LV DVN
TXHVWLRQQDLUH DQG LI WKH\ GLVFORVH GRPHVWLF DEX\
'$6+ TXHVWLRQV 7KH PDQDJHU RI (VVH[ &$)&$66 HVWLPD
FHQW RI FOLHQWY UHSRUWHG GRPHVWLF DEXVH ,QLWLD
WKHLU GDWD IRU WKLV UHVHDUFK EXW XQIRUWXQDWHO\
WR H[WUDFW WKH GDWD ZKLFK ZDV QRW LQ D VWUDLJKW
IXWXUH LI UHVRXUFHV EHFRPH DYDLODEOH WKLV LV SR\

LQIRUPDWLRQ RQ D SRWHQWLDOO\ GLITHUHQW SURILOH R

+RXVLQJ SURYLGHUV DUH EHJLQQLQJ WR FROOHFW GDWD

WDNLQJ SODFH LQ WKHLU KRXVLQJ VWREN IDWLRQDOO\



'RPHVWLF $EXVH +RXVLQJ $OOLDQFH '$+$ KDG EHHQ DG"
LPSURYHPHQW LQ WKH KRXVLQJ VHFWRU$+$HVSRQVH WR

, Q RYHU RUJDQLVDWLRQV KDYH VLIQHG XS W
Rl +RXVLQJ &,+ ODNH D 6WDQG FDPSDLJQ ZKHUH SURYL
FRPPLWPHQW WR VXSSRUWLQJ WKRVH &[SHULHQFLQJ GRF
,Q (VVH[ WKH\ KDYH RQO\ MXVW VWDUWHG WR UHFRUG GF
RUJDQLVDWLRQ GDWDEDVH 7KLY PHDQV WKDW XQIRUWX

DYDLODEOH IRU WKLV UHVHDUFK EXW ZLOO EH LQ WKH IX

2ZWKHU DJHQFLHV VXFK DV UHIXJHV 9LFWLPV 6XSSRUW LC
%XUHDX &$% ZHUH DSSURDFKHG DQG UHTXHVWYV IRU DFI
PDGH 8QIRUWXQDWHO\ KRZHYHU WKHUH ZDV HLWKHU L

GDWD RU WKH GDWD ZDV QRW FROOHFWHG LQ D ZD\ WKD\

7KH ILQDO HPSLULFDO FKDSWHU WKHUHIRUH QHHGHG D P
SRWHQWLDO WR FDSWXUH RWKHU ZD\V LQ ZKLFK YLFWLP
ZKHWKHU FROOHFWLYH HIILFDF\ KDG DQ LPSDFW RQ UHSF
DQG ZKHWKHU WKHUH DUH RWKHU UHDVRQV ZK\ WKH PRG
DFFXUDWHO\ LQ YRIPHERPWHRWLDO ZD\ WR FDSWXUH DOO F
ZDV WKURXJK DQ DVVHVVPHQW RI FRPPXQLW\ DVVHWYV ZL
QHLIJKERXUKRRG %HIRUH GLVFXVVLQJ WKH PHWKRG LW
FRPPXQLW\ DVVHW PDSSLQJ D UHODWLYHO\ UHFHQW GHY

DQG ZKDW LW PLJKW RIIHU RYHU H[LVWLQJ PHWKRGRORJI

&RPPXQLW\ $VVHW 0DSSLQJ

OXFK RI WKH IRFXV LQ VRFLDO ZRUN DQG UHODWHG GLVF

KDV EHHQ LQ WKH ODEHOOLQJ DQG WUHDWPHQW RI VRFL!



7KLYV PRGHO ZDV DGRSWHG IURP PHGLFLQH LQ D
WKH QHHGYVY DVVHVVPHQW LQ WKH V. $OWVFKXOG

ZKLFK DLPHG WR LGHQWLI\ ZKDW DQ RUJDQLVDWLRQ
WR DLG WKHP LQ PDNLQJ FKDQJHV WR UHFWLI\ WKH LVVX
ZDV DUJXHG WKDW RUJDQLVDWLRQV QHHGHG WR NQRZ ZK
RUGHU WR FKDQJH WKHLU SUDFWLFHV FULWLFLVP RI WK
RULHQWHG DSSURDFK OHG WR WKH GHYHORSPHQW RI $V\
'"HYHORSHG $%&' LQ WKH V. $OWVFKXOG OF.QLJK

$%&' LV D VWUHQJIJWK EDVHG DSSURDFK WR FRPPXQI
ORRNV DW SRVWLWLYH HOHPHQWY LQ D FRPPXQLWLHV E\
DQG LQWDQJLEOH DVVHWY ODWKLH HW DO ,W DLP
WR WKH PDFUR OHYHO HQYLURQPHQW 5RZODQG WR
LPSDFW WKDW WKH\ KDYH RQ D JURXS RI SHRSOH $OWVF
ZDV SLRQHHUHG E\ .UHW]PDQ DQG OF.QLJKW ZKR VH
RI DVVHWY ,QGLYLGXDOV DVVRFLDWLRQV DQG LQVWLW X
WA\SHV RI DVVHWYV LQ HDFK RI WKHVH JURXSV 5RZODQG
.UHWPDQ DQG OFNQLJKWY{V JURXSV WR LQFOXGHV SK\LFD
LGHQWLI\LQJ WKH LPSRUWDQFH RI WUHDWLQJ UHODWLRQ

SDUWLFXODU\ YDOXDEOH LQ PHDVXULQJ WKH FRQFHSW R



J)LIXUH 7\SHV RI DVVHWYV ZLWKLQ WKH FRPPXQLW\

7TRIHWKHU
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'KLOVW WKH $%&' DSSURDFK ZDV VXFFHVVIXO LQ KDUQHYV
FRPPXQLW\ LW ZDV DUJXHG WKDW QHHGV VKRXOG VWLOC
$ SRWHQWLDO VROXWLRQ FDPH LQ ZKHQ D K\EU

FRPELQHG WKH QHHGYV DVVHVVPHQW ZLWK DVVHW EDVHG



LOQWURGXFHG DQG ZDV SDUWLFXODUO\ SRSXODU LQ WKH
+RZHYHU LQ WLPHV RI DXVWHULW\ PDQ\ JRYHUQPHQW DJ
WKH 1+6 DQG ORFDO JRYHUQPHQW KDYH DGRSWHG D FRF
DSSURDFK WR VHUYLFH GHOLYHU\ DQG WKH FRPPLVVLRQ
DVVHVVLQJ QHHG UDWKHU WKDQ VWUHQJWKY 7KLV LV L

DVVHVVLQJ QHHG LV D NH\ FRPSRQHQW LQIOXHQFLQJ WKI

JLIXUH &RPPLVLRQLQJ &\FOH 1DWLRQDO $XGLW 2
Monitoring ™ [l |
and svaluation noads
r Genoral \,
Delivering iy i Designing
to users BEVICEE
Sourcing

providers

!

7KH QHHGY DVVHVVPHQW KDV WUDGLRQDOO\ XVHG PRUH

DVVHVV WKH SUREOHPV LQ FRPPXQLWLHV WKURXJK KDUG
WKH DVVHW EDVHG DSSURDFKHVY KDYH UHVRUWHG WR TXI
LOWHUYLHZY DQG IRFXV JURXSV 2QH RI WKH PHWKRGRO

KDV EHHQ &RPPXQLW\ $VVHW ODSSLQJ &$0

&$0 LV D SURFHVV ZKHUH 3SDUWLFLSDQWYV PDNH D PDS R
VNLOOV DQG WDOHQWYV RI LQGLYLGXDOV DVVRFLDWLRQV

)XWXUHV 7TRIHWKHU $V D PHWKRGRORJ\ &%0 KDV E&F



FRPPXQLWLHY DQG ORFDO DIJHQFLHV EXW LW KDV UDUHC
UHVHDUFK RU WDXJKW DV D UHVHDUFK PHWKRG *ROGPDC(
ILJKWIRRW HW DO 7KH PHWKRGRORJ\ KDV EHHQ XV
86 EXW WKHUH KDV EHHQ UHFHQW HYLGHQFH RI LWV XVH
LOQWLDWLYHYV LQ WKH 8. %ULJKWHU )XWXUHV 7TRIJHWKHU

SUHVWRQ &LW\ &RXQFLO :DYHUOH\ %RURXJK &R X

([LVWLQJ UHVHDUFK WKDW XVHV &%0 WR XQGHUVWDQG Qt
DEXVH KDV QRW EHHQ LGHQWLILHG EXW $OWVFKXOG

RI WKH PHWKRORGRJ\ LQ DVVHVVLQJ H[LVWLQJ DVVHWYV V
FRPPXQLW\ DOUHDG\ KDV DQG WR OHYHUDJH WKLV WR UH
PHWKRGRORJ\ LV DSSURSULDWH WR LGHQWLI\ DQG SUHY'!

WHVWHG LQ WKLV UHVHDUEFK

$Q LVVXH WKDW KDV EHHQ LGHQWLILHG ZLWK &%$0 LV WKH
HYDOXDWHV WKH HITHFWLYHQHVYV RI WKLV VWUHQJWK ED
PHWKRGRORJ\ /LHW] /TR HYDOXDWH JRRG SUDFWLF
ODUJHU HYLGHQFH EDVH LV UHTXLUHG (QQLV DQG :HVW
7KH QH[W FKDSWHU WKHUHIRUH FRQWULEXWHV WR H[SDQ

PHWKRGRORJ\ DQG LQFUHDVHYVY WKH HYLGHQFH EDVH

(QQLV DQG :HVW DOVR DUWLFXODWHG FRQFHUQ WK!
DSSURDFK LV RQO\ LQWHUQDO ORRNLQJ DQG WR UHDOO\
VRFLHW\ LQ WKH ZD\ WKDW *LGGHQV WKHRULVHG ZL
DQDO\VLY DOVR QHHGY WR ORRN H[WHUQDOO\ WR WKHLU
RYHUFRPH VRPH RI WKHVH FRQFHUQV WKLV UHVHDUFK W}

DSSURDFK E\ XVLQJ WKH H[LVWLQJ DVVHVVPHQW RI FRPP



TXDQWLWDWLYH SUHGLFWLYH PRGHO WR LGHQWLI\ DUHD
RU XQGHU SUHGLFW WKH DPRXQW RI DEXVH LQ DQ DUHD

EHHQ FRQGXFWHG LQ D VDPSOH RI WKHVH DUHDYV "XH W
WKH &$0 H[HULFLVH WKHUH ZHUH QR VHW UHVHDUFK TXH'
LGHQWLI\ WKH DVVHWY DQG VWUHQJWKY LQ WKH QHLJKEI
ZKHWKHU FROOHFWLYH HIILFDF\ SOD\V D SDUW LQ WKH D

WR WKH SROLFH

‘DWD

,QGLYLGXDO IDPLO\ DQG UHODWLRQVKLS

(VWVH[ SROLFH GDWD

7KH GDWD XVHG LQ WKLV DQDO\VLV FDPH IURP WKH (VVH|
DEXVH GDWDEDVH 7KLV LV D VHSDUDWH GDWDEDVH UHF
ERWK LQFLGHQWYV RI GRPHVWLF DEXVH DQG WKRVH WKDW
7KH GDWDVHW UHFRUGHG GHWDLOV RI WKH LQFLGHQW OfF
GHWDLOV DERXW WKH DJH JHQGHU HWKQLFLW\ DQG DGC

SHUSHWUDWRU DQG WKH UHODWLRQVKLS EHWZHHQ WKH

%HWZHHQ 1RYHPEHU DQG 'HFHPEHU WKHUH ZHUH
GRPHVWLF DEXVH UHSRUWHG LQ (VVH[ 'XULQJ WKLV WLF
YLFWLPV ZLWK SHU FHQW RI YLFWLPV UHSRUWLQJ PRU
OLVWV WKH YDULDEOHV WKDW ZHUH UHFRUGHG IRU HLC
DVNHG TXHVWLRQV DV SDUW RI WKH '"RPHVWLF $EXVH |
DQG +tRQRXU %DVHG 9LROHQFH '$6+ ULVN DVVHVVPHQW
LV D WRRO WKDW ZDV GHYHORSHG QDWLRQDOO\ LQ D ¢

DQG ULVN IDFWRUV LGHQWLILHG E\ 'RPHVWLF +RPLFLGH



(VVH[ SROLFH SURYLGHG WZR VSUHDGVKHHWY RQH ZLWK
RWKHU ZLWK WKH '$6+ DQVZHUV 7KH VSUHDGVKHHWYV ZH
LOQFLGHQW QXPEHU ZKLFK ZDV UHFRUGHG RQ ERWK VSUH

DQVZHUV DUH DOO ELQDU\N YDULDEOHV ZLWK D \HV RU QF

TDEOH SROLFH LQFLGHQW GDWD YDULDEOHYV DQG

IRU WKLV DQDO\VLV

9DULDEO 9DULDEOH GHWDLO

'UXJ UHODWHG 2IILFHU FRPSOHWHG ELQDU\
ZKHWKHU DQ LQFLGHQW LV GUXJ UH

$OFRKRO UHODWHG 2II1LFHU FRPSOHWHG ELQL
ZKHWKHU DQ LQFLGHQW LV DOFRKRC

&KLOG ZLWQHVVHG 21 ILFHU FRPSOHWHG ELQDI
ZKHWKHU D FKLOG ZLWQHVVHG WKH

5LVN (YHU\ LQFLGHQW LV DVVLJQHG D

PHGLXP RU KLJK W LV EDVHG RQ W
DVVHVVPHQW RU LQLWLDO FDOO UH

UHIXVHG
9LFWLP DJH 9LFWLP DJH LQ \HDUYV
9LFWLP JHQGHU 9LFWLP JHQGHU IRU WKH SX
ODOH RU )HPDOH LQFLGHQWYV KDG
YLFWLPV
9LFWLP HWKQLFLW\ O9LFWLP GHILQHG HWKQLF!
SHUSHWUDWRU DJH SHUSHWUDWRU DJH LQ \HELC
SHUSHWUDWRU JHQGHU SHUSHWUDWRU JHQGHU
SHUSHWUDWRU HWKQLFLW\ SHUSHWUDWRU GHILC
5HODWLRQVKLS EHWZHHQ YLFWLP DQG SHUSHWUDWRU SHODWL|

JURXSHG LQWR UHODWLRQVKLS W\SI
VL[ EURDGHU JURXSV

‘DWD FOHDQLQJ DQG FRGLQJ

7KH GDWD IURP (VVH[ 3BROLFH ZDV UHFRUGHG RQ WZR GLI
ZLWK WKH LQFLGHQW GDWD DQG WKH RWKHU WKH '$6+ U
ZHUH MRLQHG XVLQJ WKH 90RRNXS IXQFWLRQ LQ ([FHO D
QXPEHU $00 WH[W ILHOGV ZLWK ELQDU\ UHVSRQVHV \H

QXPHULFDO ILHOGYV &DOFXODWLRQV IRU WKH QXPEHU R

$ IXOO OLVW RI WKH '$6+ TXHVWLRQV DQG WKHLU YDULDEOH QDPH\



DQG D QHZ ILHOG 5LVN 6FRUH ZDV FUHDWHG 7R FRQWU
UHJDUGLQJ DVNLQJ '$6+ DVVHVVPHQWY WR VWDQGDUG UL
LQFLGHQW ZDV FDOFXODWHG DQG D QHZ u<HDUY ILHOG F
QHZ ELQDU\ ILHOG ZDV FUHDWHG ZKLFK FDSWXUHG ZKHW
DVVHVVPHQW KDG EHHQ FRPSOHWHG 7KH UHODWLRQVKL
DQG SHUSHWUDWRU ZDV UH FRGHG LQWR VL[ EURDGHU U|
UHODWLRQVKLS ZDV FKLOG RU SDUHQW WKHUH ZDV HYLG
KDG EHHQ PLV UHFRUGHG ZLWK WKH SHUSHWUDWRU LQ \
YLEH YHUVD 7R RYHUFRPH WKLV DQRWKHU ILHOG ZDV FI
DJH GLIIHUHQFH EHWZHHQ WKH YLEWLP DQG WKH SHUSHYV
ZHUH UHDVVLJQHG PDQXDOO\ 7KH GDWDVHW ZDV WKHQ
WKH DJH YDULDEOH ZDV UH FRGHG LQWR DJH JURXSV DQ
IRU JHQGHU HWKQLFLW\ UHODWLRQVKLS DQG ULVN FOD)
PRUH GLIILEXOW\ LQ FRGLQJ WKH HWKQLFLW\ YDULDEOHV
JURXSLQJV DV WKH GRPHVWLF DEXVH OHDG RIILFHU WRO
FRPSOHWH WKH HWKQLFLW)\ ILHOG EDVHG RQ WKH DSSHD
,& FRGHV 7KHUHIRUH XQOLNH WKH FHQVXV GDWD WKH

7KLV QHHGVY WR EH FRQVLGHUHG LQ WKH HWKQLFLW\ DQTC

OLVVLQJ '$6+ GDWD

$SSUR[LPDWHO\ KDOI RI WKH GDWD KDG QR '$6+ ULVN DQ
LOQFLGHQW GDWD 7KH SDWWHUQ RI PLVVLQJQHVV LV PRC(
WKHVH YDULDEOHY EODQN LI WKH TXHVWLRQV ZHUH QRW
PDQDJHU DW (VVH[ 3ROLFH FRQILUPHG WKDW LW ZDV TXL
UHIXVH WR DQVZHU WKH TXHVWLRQV W ZDV DOVR QRW

WKH ULVN DVVHVVPHQW TXHVWLRQV WR EH ILOOHG LQ IR



WDEOH LOOXVWUDWHY WKH QXPEHU RI LQFLGHQWYV ZL)

KLIJKHU LQ DQG

TDEOH SHUFHQWDJH RI GRPHVWLF DEXVH LQFLGHC

DVVRFLDWHG '$6+ ULVN DQVZHUYV

ZLWK QR '$6+
<HDU DQVZHUV

$ GLIIHUHQFH RI SURSRUWLRQV WHVW SUWHVW ZDV ERC
DJH JHQGHU HWKQLFLW\ DQG 2XWSXW $UHD &ODVVLILED
ZKR GLG DQG GLG QRW FRPSOHWH '$6+ TXHVWLRQV 7KH
SDWWHUQ RI PLVVLQJQHVV ZDV QRW FRPSOHWHO\ UDQGR
VWDWLVWLFDOO\ VLIQLILFDQWO\ GLIITHUHQW SURSRUWLR

ZKHQ LQGLYLGXDO IDFWRUV ZHUH FRQVLGHUHG



7TDEOH O9DULDEOHYV E\ SURSRUWLRQ ZLWK DQG ZLW

9DULDEOH ULVN VFRUH QR ULVN VFRUH

+LJK ULVN
OHGLXP ULVN

6WDQGDUG ULVN

$JH

$JH

$JH

JHPDOH

ODOH

2IlHQGHU PDOH

21lHQGHU IHPDOH

"KLWH

1RQ ZKLWH

5XUDO 5HVLGHQWYV
&RVPRSROLWDQV

(WKQLFLW\ &HQWUDO
OXOWLFXOWXUDO OHWI ROLWDQ
BUEDQLWHYV

6XEXUEDQLWHYV
&RQVWUDLQHG &LW\ 'Z  DHUV
+DUG 3UHVVHG /LYLQJ

$00 LQFLGHQW WRWD(

3U WHVW UHVXOWYV ZLWK S 1

7TDEOH VKRZV WKDW D KLIJKHU SURSRUWLRQ RI WKRVH
IRUP ZHUH IHPDOH KLJK ULVN PHGLXP ULVN ZKLWH KD(
LQ WKH 5XUDO 5HVLGHQW B8UEDQLWH RU 6XEXUEDQLWH ~
ZHUH VWDWLVWLFDOO\ VLIQLILFDQWO\ KLJKHU FRPSDUH
WKH '$6+ O9DULDEOHV WKDW ZHUH QRW VWDWLVWLFDOO\

DFURVV DOO FDWHJRULHVY DQG WKH +DUG 3UHVVHG /LYL



7R HQVXUH WKH JHRJUDSKLF FRQFHQWUDWLRQ RI LQFLG'}
HYHQO\ GLVWULEXWHG KRWVSRWYVY XVLQJ NHUQHO GHQVI
WKRVH ZKR GLG DQG GLG QRW FRPSOHWH WKH '"$6+ )LJIX
GHPRQVWUDWHY WKDW WKH GDWD ZDV FRQFHQWUDWHG L
WKH GLVWULEXWLRQ RI WKRVH ZKR FRPSOHWHG D '$6+ L\
SDUWLFXODUO\ FORVH WR 6RXWKHQG WKH PDSV GR QRW
LQ SROLFH FRPSOHWLRQ RI WKH '$6+ DFURVV WKH IRUFH
GHYLDWLRQ HOOLSVHV ZHUH FUHDWHG WR VXPPDULVH W
WZR GLVWULEXWLRQV $V ILIJXUH GHPRQVWUDWHY WK
DQRG GLUHFWLRQDO WUHQGY DUH YHU\ VLPLODU EHWZHHC(
FRPSOHWH D '$6+ , | WKHUH ZHUH ODUJH LQFRQVLVWHQF
WHDPV RI RIITLFHUV ZHUH HQFRXUDJLQJ YLFWLPV WR ILOC

LQ D GLIIHUHQW SDWWHUQ EXW WKHUH LV QR HYLGHQFH



YLIXUH

D '$6+ ZzDV FRPSOHWHG

. HUQHO GHQVLW\ HVWLPDWLRQ RI KRWVSR\
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$QRWKHU UHVHDUFK VWXG\ LQ (VVH[ UHSRUWHG WKDW W
YLFWLP UHIXVHV WR FRPSOHWH WKH '$6+ ULVN DVVHVVPF}
FRPSOHWH SDUW RI WKH IRUP EDVHG RQ WKLQJV WKDW W
DV D ZRPDQ EHLQJ SUHJQDQW RU LI WKH YLFWLP KDV VX\
-HQQHU 7KH SROLFH GDWDEDVH GRHV QRW UHFRU
FRPSOHWHY SDUW RI WKH IRUP WKH DVVXPSWLRQ LV WK
FRPSOHWHG LW ZDV UHSRUWHG E\ WKH YLFWLP 7KLV WK

WKH RIILFHU UHSRUWYVY RQH RI WKH '$6+ YDULDEOHYV DV I



RQO\ VDLG \HV WR RQH RI WKH TXHVWLRQV DQG DQVZHUF

QR ZKHQ LQ IDFW WKH\ KDYH QRW DQVZHUHG DQ\ TXHVW

J)LIXUH QXPEHU RI UHVSRQGHQWYVY WR '$6+ TXHVWL
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JLIXUH VKRZV WKH ULVN DVVLIQHG WR WKH LQFLGHQW

TXHVWLRQV WKDW ZHUH DQVZHUHG *HQHUDOO\ IRU DQ
KLJK ULVN \RX ZRXOG H[SHFW WKH YLFWLP WR KDYH DQV
TXHVWLRQV WR PHHW OXOWL $JHQF\ 5LVN $VVHVVPHQW
UHIHUUDO FULWHULD RU IRU WKHUH WR EH HYLGHQFH R
WKUHH LQFLGHQWY UHSRUWHG LQ WKH ODVW \HDU RU FR
, ] WKH YLFWLP UHIXVHG WR DQVZHU WKH '$6+ WKHQ WKH
FDOO IURP WKH 'RPHVWLF $EXVH 5HIHUUDO 8QLW ZLOO E
WKRVH ZKR DUH RQO\ VKRZQ WR KDYH DQVZHUHG RQH RU

FDWHJRULVHG DV PHGLXP RU KLJK ULVN PD\ ZHOO KDYH



FRPSOHWHG E\ DWWHQGLQJ RIILFHU DQG WKH YLFWLP UH
TXHVWLRQV ,/ YLFWLPV DUH FODVVLILHG E\ WKH DWWHC
IXUWKHU ULVN DVVHVVPHQW LV OLNHO\ WR EH FDUULHG |
PHPEHU RI VWDII LQ WKH GHGLFDWHG GRPHVWLF DEXVH >
LQYHVWLIDWH WKLV IXUWKHU WDEOH VKRZV LQFLGHQ\
UHFRUGHG E\ WKH ULVN WKH LQFLGHQW ZDV DVVLJQHG

DUH FODVVLILHG DV KLJK ULVN ZKHUH RQO\ LQMXU\ LV U
SDUWLFXODUO\ KLJK VXJJHVWLQJ WKDW LW LV OLNHO\ W
UDWKHU WKDQ WKH YLFWLP 2ZWKHU YDULDEOHV VXFK DV
SHUSHWUDWRU KDV EHHQ LQ WURXEOH ZLWK SROLFH PD\
FRQYHUVDWLRQ ZLWK WKH YLFWLP RU DOUHDG\ NQRZQ W
WKH RIITLFHU WKURXJK WKH '$6+ 7KLV LVVXH KLIJKOLJKW
DEOH WR DSSURSULDWHO\ UHSRUW LQIRUPDWLRQ DERXW
D VHSDUDWH ER[ ZKHUH WKH RIILFHU FDQ VWDWH ZKHWK
WKH RIILFHU RU WKH YLFWLP 7KH 6DIHU /LYHV '$6+ IRUP
ILYHV EXW (VVH[ 3BROLFH KDYH \HW WR DGRSW WKLV

QHHG WR EH FRQVLGHUHG LQ WKLV DQDO\VLYV



7DEOH ,QFLGHQWY ZKHUH RQO\ RQH DQVZHU ZDV
RQ WKH '$6+ DQG WKH ULVN DVVLJQHG WR WKH LQFLC

DQVZHUV ZLWK WKH PRVW UHVSRQVHYV

'$6+ DQVZHU 6WDQGDUG OHGLXP +LJK 7TRWDO
6HSDUDWHG
3ROLFH 7URXEOH

,QM XU\
'UXJ DOFRKRO
PHQWDO KHDOWK

JULJKWHQHG
3UHJQDQW
'"HSUHVVHG

JLQDQFLDO
&KLOG QRW
SHUSHWUDWRUYV

&KLOG FRQIOLFW

7KH UHVSRQVHV ZHUH DOVR FKHFNHG WR PDNH VXUH WKI
EHLQJ DQVZHUHG FRQVLVWHQWO\ DQG WKDW TXHVWLRQV
GLG QRW KDYH D ORZHU UHVSRQVH UDWH 7KHUH ZDV QF

FRPSOHWLRQ RI TXHVWLRQV HTXDOO\ GLVWULEXWHG

/TR RYHUFRPH WKH LVVXHV RI GDWD PLVVLQJQHVYV PXOWL
,PSXWDWLRQ UHSODFHYV PLVVLQJ GDWD ZLWK VXEVWLWX\
WKDW DOO RI WKH GDWD FDQ EH XVHG LQ WKH DQDO\VLV
FRPSOHWH UHFRUGY 6WDWD )XUWKHU GHWDLOV RI

SURFHVV DUH GHWDLOV EHORZ

6WDWLVWLFDO DQDO\VLV

6XPPDU\ DQG GHVFULSWLYH VWDWLVWLFV ZHUH FDOFXOD
GDWDVHW /RJLVWLF UHJUHVVLRQ IRU WKH GHSHQGHQW

XVHG WKH 6WDWD 0, FRPPDQG WR LPSXWH WKH GDWD ' X



WKH GDWD WKH 0, FKDLQHG DOJRULWKP ZDV VHOHFWHG
ZHUH XVHG ZLWK HDFK UHJUHVVLRQ PRGHO 'XH WR WKH
WKH QHVWUHJ FRPPDQG ZDV XVHG WR ILQG WKH RSWLPD

XVLQJ WKH :DOG VWDWLVWLF

$V FODVV LV QRW GLUHFWO\ PHDVXUHG E\ WKH SROLFH G
IRXQG 7KH 2XWSXW $UHD &ODVVLILFDWLRQ 2%$& XVt
KRXVHKROG FRPSRVLWLRQ KRXVLQJ VRFLR HFRQRPLF L
WKH FHQVXV WR FODVVLI\ 2XWSXW $UHDV DSSUR[LPDWH:!
WKUHH OHYHOV RI KLHUDUFK\ VXSHUJURXSV JURXSV DC
JRU WKLV DQDO\VLVY WKH HLIJKW VXSHUJURXSV DQG ZHUH
VHHPV DSSURSULDWH IRU WKH GDWDVHW WKDW LV EHLQJ
EHLQJ UHSHDWHG ZLWK ODWHU GDWD WKHQ UHVHDUFKHL
WKH FODVVLILFDWLRQ LV EDVHG RQ FHQVXV GDWD 7
FODVVLILFDWLRQV VXFK DV ORVDLF IURP ([SHULDQ DQG
KRZHYHU WKHVH GDWDVHWY QHHG WR EH SXUFKDVHG DQ

UHVHDUFK PRUH GLIILFXOW WR UHSOLFDWH

7KH 2$& ULVN VFRUH ZDV FDOFXODWHG XVLQJ WKH IROOF

2$& ULVN L >2 L (L [

+HUH 2 L LV WKH QXPEHU RI GRPHVWLF DEXVH LQFLGHQV
DQG (L LV WKH H[SHFWHG QXPEHU RI GRPHVWLF DEXVH
QXPEHU ZHUH FDOFXODWHG E\ ZRUNLQJ RXW WKH ULVN I}

LQFLGHQWY GLYLGHG E\ WKH QXPEHU RI 2XWSXW $UHDYV

6HH $SSHQGL[ IRU D IXO0O GHVFULSWLRQ



WKH QXPEHU RI 2%V LQ HDFK 2%$& JURXS 7KH ULVN ZDV V

ULVN VFRUH RYHU ZDV DERYH DYHUDJH

5HSHDW DQDO\VLYV

2QH RI WKH GLIILFXOWLHYV LQ ILQGLQJ SUHGLFWRUV RI S|
LV WKDW ZH RQO\ NQRZ DERXW NQRZQ FDVHV 7KHUH LV
FRPSDULVRQ ZLWK WKRVH ZKR GR QRW UHSRUW WKHLU D
ZH QHHG WR ILQG D SUR[\ PHDVXUH 7KH EHVW SUR[\ DYI
UHSHDW YLFWLPLVDWLRQ 7KH UDWLRQDOH IRU WKLV LV
VHULRXV LQFLGHQWY RU HVFDODWLQJ DEXVH ZRXOG KDY
UHSRUWHG PRUH WKDQ RQFH 2 FRXUVH WKH FDYHDW V

KDV D EDG H[SHULHQFH ZLWK WKH SROLFH DQG ZLOO QR

%HIRUH DQDO\VLQJ UHSHDW YLFWLPLVDWLRQ D GHILQLW
ZDV FRQVWUXFWHG 7KH SROLFH GR QRW VWDWH ZKHWK
ZLWKLQ WKH LQFLGHQW GDWD EXW WKH UHOLDELOLW\ R
TXHVWLRQDEOH 7KH GDWD ZDV GLYLGHG LQWR WKUHH V
+ $SULO ZDV WKH SUH HYDOXDWLRQ SHULRG 0D\

HYDOXDWLRQ SHULRG DQG -XO\ + '"HFHPEHU WKH SR\
7KH QXPEHU RI LQFLGHQWY DFURVV WKH ZKROH WLPH SH
SRVW HYDOXDWLRQ SHULRG ZDV FDOFXODWHG IRU HDFK
LOQFLGHQW GXULQJ WKH HYDOXDWLRQ SHULRG 7KLV DOC
VLGH IRU D UHSHDW WR RFFXU , PRUH WKDQ RQH LQFLC
ZDV FODVVLILHG DV D UHSHDW $ GXPP\ YDULDEOH ZDV \

ZKHWKHU RU QRW WKH LQFLGHQW ZDV D UHSHDW



7KH '$6+ TXHVWLRQQDLUH FRQVLVWYV RI TXHVWLRQV D!
\HV RU QR UHVSRQVH 7R DLG WKH LQWHUSUHWDWLRQ R
XQGHUO\LQJ FRQFHSWY D WHWUDFKRULF ELYDULDWH FR
WKLY DQ H[SORUDWRU\ IDFWRU DQDO\VLV LGHQWLILHG Z]I
WKHPHYVY DUH LQIHUUHG EXW QRW GLUHFWO\ PHDVXUHG E
YDULDEOHYV XVLQJ VXPPDWHG VFRUHV ZHUH WKHQ XVHG I

UDWKHU WKDQ WKH '$6+ YDULDEOHYV

6SDWLDO 'DWD

‘DWD

7KH (VVH[ 3BROLFH GDWD GHVFULEHG LQ WKH LQGLYLGXD
XVHG IRU WKH QHLJKERXUKRXU DQDO\VLY 7KH GDWDVHYV
WKH DGGUHVV RI WKH LQFLGHQW WKH DGGUHVV RI WKH
SHUSHWUDWRU ,Q WKLV DQDO\WLV WKH DGGUHVV ZKHU
EHHQ XVHG KLOVW WKH IRFXV RI WKLV FKDSWHU LV RQ
ZLWK YLFWLPLVDWLRQ VR DUJXDEO\ WKH YLFWLP DGGUH
IRUFH DFNQRZOHGJH WKDW WKH YLFWLP DQG SHUSHWUD\
DV WKH LQFLGHQW ORFDWLRQ SHOLDELOLW\ LVVXHV LQ

DGGUHVV LQIRUPDWLRQ IRU WKRVH LQYROYHG LQ WKH LC

6HH LOWURGXFWLRQ

2QH RI WKH LVVXHV FUHDWHG E\ XVLQJ WKH ODWHQW YDULDEOHV |
WKH PXOWLSOH LPSXWDWLRQ FRPPDQG ZLOO QRW UXQ ZLWK WKH IDF
WKH PRQRWRQH PLVVLQJQHVYV WKLV DOVR PHDQW WKDW D FRQILUPD
(TXDWLRQ ORGHOOLQJ 6(0 FRXOG QRW RYHUFRPH WKLV LVVXH $ W
EHWZHHQ SRWHQWLDO ELDVY DQG UHGXFHG VDPSOH VL]H IURP XVLQJ
WR LOWHUSUHW WKH UHVXOWY PRUH HDVLO\ XVLQJ ODWHQW YDULDE
LQ WKH HDUOLHU DQDO\VLYV ZLWK WKH LPSXWHG GDWD DQG WKH UHV
OLVWZLVH GHOHWLRQ PHWKRG ZHUH YHU\ VLPLODU LW ZDV GHFLGH(
ZLWKRXW XVLQJ DQ\ LPSXWDWLRQ EXW LQFOXGLQJ WKH VXPPDWHG
IDFWRU DQDO\VLV



EHLQJ FRPSOHWHG DV UHJXODUO\ DV WKH LQFLGHQW ORI
LQFLGHQWY KDG XVHDEOH YLFWLP DGGUHVV FRRUGLQDW
LQFLGHQW ORFDWLRQV :KHUH ERWK LQFLGHQW DQG YLF

SHUFHQW ZHUH UHFRUGHG DW WKH VDPH ORFDWLRQ 7
ZDV IURP 1RYHPEHU WR 'HFHPEHU ZKLFK ZDV WKH

D QHZ GDWDEDVH ZDV LQWURGXFHG

7KH VSDWLDO DQDO\VLV ZDV FDUULHG RXW XVLQJ $UF*,6
VSDWLDO VWDWLVWLFVY FDOFXODWHG LQ WKH 6SDWLDO $

WUDQVIRUPDWLRQV ZHUH DOVR FDOFXODWHG LQ $UF*,6
$GGUHVV FRGLQJ

%HIRUH WKH DQDO\VLY ZDV FRQGXFWHG WKH DGGUHVV G
WZR VRXUFHV RI JHRJUDSKLF UHIHUHQFH LQ WKH GDWD

UHFRUGHG JULG UHIHUHQFH (YHU\ SRVWFRGH ZDV DVVL
EDVHG RQ WKH SRVWFRGH FHQWURLG LI WKH ILHOG ZD
SRVWFRGH ZDV XVHG LI WKLV ZDV EODQN WKH DGGUHVYV
UHFRUG ZDV PDWFKHG WR D SRVWFRGH DQG D JULG UHIH
LQIRUPDWLRQ ZDV LQVXIILFLHQW WKHQ WKH UHFRUG ZDV
DEDO\VLY 7KHUH ZHUH UHFRUGY LQ WRWDO RI ZKL
XVHDEOH JHRJUDSKLF UHIHUHQFH RU WKH DGGUHVV ZDV

UHFRUGV IRU WKLV DQDO\VLV
'HILQLQJ D QHLJKERXUKRRG

$ SUREOHP ZLWK QHLJKERXUKRRG OHYHO DQDO\VLV LV G
WKDW DUH WR EH DQDO\WHG 2QH RI WKH LVVXHV ZLWK L

ORGLILDEOH $UHDO 8QLW 3UREOHP 0$83 ZKHUH FKDQJL



DOWHU WKH REVHUYHG SDWWHUQY DQG UHODWLRQVKLSYV
7KH DQDO\VLV XVHG FHQVXV /RZHU 6XSHU 2XWSXW $U
LV WKH ORZHVW OHYHO RI JUDQXODULW\ DYDLODEOH IRU

SHRSOH SHU /62% 8VLQJ DGPLQLVWUDWLYH ERXQGEL
LPSOLFDWLRQV IRU UHVHDUFK DQG SROLF\ DV LW LV XQ(
UHVLGHQWY ZLOO GHILQH WKHLU QHLJKERXUKRRG 6DPS\
XVLQJ JHRJUDSKLFDOO\ ZHLJKWHG UHJUHVVLRQ GRHV QR
UHPRYHV WKH LVVXHV RI WU\LQJ WR PRGHO FRQWLQXRXYV
DFNQRZOHGJLQJ WKH FRQQHFWLRQ EHWZHHQ DUHDV DQG
WKH UHODWLRQVKLSY EHWZHHQ YDULDEOHYV DUH QRQ VW

JRWKHULQJKDP HW DO

&DOFXODWLQJ KRWVSRWYV

$QRWKHU zZzD\ DW ORRNLQJ DW WKH FRQFHQWUDWLRQ RI I
DUHDV ZLWK UHODWLYH LQWHQVLW\ RI FOXVWHULQJ 7KI
DUHDV RI VLIQLILFDQW VSDWLDO FOXVWHULQJ RI ERWK K
YDOXHV FROG VSRWYV 7KH VWDWLVWLF UHODWHYV HYHU
IHDWXUHYV 7R EH VLIJQLILFDQW D IHDWXUH QRW RQO\ KD
EXW LW KDV WR EH VXUURXQGHG E\ RWKHU IHDWXUHV ZL
ORFDO VXP IRU D IHDWXUH DQG LWV QHLJKERXUV LV FRP.
VXP RI DOO IHDWXUHV $] VFRUH UHVXOW IRU HDFK IHD\
WKDW KDYH VWDWLVWLFDOO\ VLIQLILFDQW GLIITHUHQFHYV

WR EH DV D UHVXOW RI UDQGRP FKDQFH

J)LIXUH 7TKH *L IRUPXOD $UF*,6
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6SDFH WLPH DQDO\VLV

7TKH .QR[ DQG WKH ODQWHO WHVWYVY DUH WZR PHWKRGYV LC
VSDFH WLPH LQWHUDFWLRQ 7KH .QR[ WHVW XVHV D WZR
ZKHWKHU SDLUV RI GDWD DUH FORVH LQ WLPH DQG FORYV
EXW FORVH LQ VSDFH FORVH LQ WLPH EXW QRW FORVH L
DQG QRW FORVH LQ VSDFH ,Q WKLV DQDO\VLV WKH PHGL
ZHUH XVHG WR DVVLIJQ HDFK SDLU RI LQFLGHQWY WR RQF
QXPEHU RI REVHUYHG SDLUV LQ HDFK FHOOV LV WKHQ FR
QXPEHU LI WKHUH ZDV QR UHODWLRQVKLS EHWZHHQ FOR"
FORVHQHVYVY LQ WLPH 7KH GLIITHUHQFH EHWZHHQ WKH DF
FHOOV DQG WKH H[SHFWHG QXPEHU LV PHDVXUHG XVLQJ
WKH REVHUYDWLRQV DUH QRW LQGHSHQGHQW D ORQWH &
YDOXHV ZDV UXQ WLPHVY WR FUHDWH D GLVWULEXWLR

.QR[ DQG %DUWOHWW

7KH ODQWHO ,QGH[ FDOFXODWHVY WKH FRUUHODWLRQ EHYV
LQWHUYDOV IRU SDLUV RI LQFLGHQWY ODQWHO $V
REVHUYDWLRQV DUH QRW LQGHSHQGHQW VR UDQGRPLVD
GRQH WKURXJK UXQQLQJ VLPXODWLRQV RI FRQILGHQF

LQGH]

'XH WR WKH YROXPH RI GDWD LW ZDV QRW SRVVLEOH WR

WLPH SHULRG EXW WKH GDWDVHW ZDV EURNHQ GRZQ LQ



GDWDVHWY DQG WKH .QR[ DQG 0DQWHO WHVWYV ZHUH UXC
WKHUH ZDV VLJQLILFDQW VSDFH WLPH LQWHUDEFWLRQ WK
WKH HPHUJLQJ KRWVSRWYV 7KH HPHUJLQJ KRWVSRW DQTC
QHZ LQWHQVLI\LQJ GLPLQLVKLQJ DQG VSRUDGLF KRW D
HPHUJLQJ KRWVSRW DQDO\WLYV RYHUFRPHYV WKH SRWHQW
LQWR PRQWKO\ WLPH IUDPHV DV LW WDNHV D UHIHUHQFH
PRQWK LGHQWLILHG E\ WKH .QR[ RU ODQWHO WHVW DQG
ZKHUH WKH GDWD LV DJJUHJDWHG LQWR VSDFH WLPH EL
ELQ FRXQW YDOXH DW D ORFDWLRQ LQ VSDFH DQG WLPH
VLIQLILFDQW KRW RU FROG VSRW XVLQJ WKH *HWLV 2UG
HPHUJLQJ KRWVSRW DQDO\VLV XVHV GDWD IURP WKH ZKR

VSDFH DQG WLPH FOXVWHULQJ DW D SDUWLFXODU WLPH .



ORGHO YDULDEOHYV

7DEOH '"HSHQGHQW DQG LQGHSHQGHQW YDULDEOH
5DQJH
9DULDEOH QDPH OHDQ 6 OLQLPXP OD[LPXP

'"HSHQGHQW YDULDEOH

'RPHVWLF DEXVH UDWH
SHU SRSXODWLRQ

9LFWLP UDWH
SHU SRSXODWLRQ
,QGHSHQGHQW YDULDEOHV

$QWL 6RFLDO %HKDYLRXU
UDWH SHU
SRSXODWLRQ

%$0(
<RXQJ SHRSOH DJHG

"LQFRPH VFRUH

' KHDOWK VFRUH
'"HGXFDWLRQ VFRUH
'"HPSOR\PHQW VFRUH
'"EDUULHUV VFRUH

o O o o o o

,0' OLYLQJ HQYLURQPHQW
VFRUH

%XUJODU\ UDWH SHU
SRSXODWLRQ

&ULPLQDO GDPDJH DQG
DUVRQ UDWH SHU
SRSXODWLRQ

3RSXODWLRQ GHQVLW\

'"HSHQGHQW YDULDEOHYV

7KH GHSHQGHQW YDULDEOH IRU WKH ILUVW PRGHO ZDV W
SRSXODWLRQ E\ /62%$ 7KH UDWH SHU SRSXODWLRC
WKH +RPH 2IILFH XVH WR FRPSDUH SROLFH IRUFH DUHDYV

DJJUHIJDWLQJ LQFLGHQW GDWD LQWR /62%V XVLQJ $UF*,6



SHU SRSXODWLRQ XVLQJ PLG \HDU FHQVXV HVWLP
VWDQGDUGLVH WKH GDWD 7KH UDWH RI LQFLGHQWYV UI
KDV EHHQ XVHG WR IDFWRU LQ WKH UHSHDWHG QDWXUH
PHDVXUHVY WKH LQFUHDVLQJ WKUHDW RI KDUP :DOE\ HW
UHTXLUHG IURP WKH SROLFH 7TKH GDWD VKRZHG D VNHZ
ORJDULWKPLF WUDQVIRUPDWLRQ ZDV FDUULHG RXW ZKLI

RUGHU WR VDWLVI\ WKH DVVXPSWLRQV QHFHVVDU\ IRU *:

7KH VHFRQG PRGHO EULQJV LQ UHSHDW YLFWLPLVDWLRQ
UHSHDW YLFWLPV SHU SRSXODWLRQ E\ /62%$ UDWKHU
LQFLGHQWY 6WXG\LQJ UHSHDW YLFWLPLVDWLRQ ZLOO 1|
GLITHUHQFH LQ FULPH UDWHYV FDXVHG E\ RQH YLFWLP UH!:
OXNKHUMHH DQG &DUFDFK %YULPLFRPEH IRXQ
YLFWLPLVDWLRQ IODJV XVHG E\ WKH SROLFH DUH XQUHO|
DQG D ODFN RI FRQVLVWHQF\ (VVH[ 3ROLFH DOVR UHSRI
UHOLDEOH DQG DOZD\V FRPSOHWHG TKHUHIRUH D PHWI
UROOLQJ PRQWK DSSURDFK WKDW %ULPLFRPEH XVHG ZD\
GLITHUHQFH ZDV WKDW D VL[ PRQWK WLPH ZLQGRZ ZDV X\
7KLV ZDV WR RSWLPLVH WKH DPRXQW RI GDWD WKDW FRX
HQVXUH WKDW FRXQWYVY ZHUH QRW WRR ORZ DW WKH /62%
UHVHDUFK IURP WKH %ULWLVK &ULPH 6XUYH\ WKDW VXJJI
YLFWLPV H[SHULHQFH RQ DYHUDJH LQFLGHQWY D \HDU
WKHUHIRUH VXJJHVWLQJ VL[ PRQWKYV VKRXOG EH VXIILFL
LOQOWR WKUHH WLPH SHULRGV 'HFHPEHU + $SULO Z
SHULRG 0D\ -XQH WKH HYDOXDWLRQ SHULRG DQ(

WKH SRVW HYDOXDWLRQ SHULRG 7TKH QXPEHU RI LQF



WLPH SHULRG LQFOXGLQJ WKH SUH DQG SRVW HYDOXDWL
HDFK YLFWLP XVLQJ WKH XQLTXH YLFWLP LGHQWLILHU 7
WKH HYDOXDWLRQ SHULRG 7KLY DOORZHG D VL[ PRQWK
UHSHDW WR RFFXU , ] PRUH WKDQ RQH LQFLGHQW ZDV U
FODVVLILHG DV D UHSHDW 7KH QXPEHU RI UHSHDW LQFL
IRU HDFK /62%$ DQG FRQYHUWHG WR D UDWH SHU SRSX
VPDOO QXPEHU RI /62%V WKDW GLG QRW H[SHULHQFH DQ\
ZDV QRW DSSURSULDWH WR XVH D QDWXUDO ORJ WUDQVI
VR DQ LQYHUVH K\SHUEROLF VLQH IXQFWLRQ ZDV XVHG L
QXPEHU RI LQFLGHQWY WKDW HDFK YLFWLP H[SHULHQFHC

YLFWLP KDG H[SHULHQFHG LOQFLGHQWYV ZLWKLQ WKH W

QXPEHU RI LQFLGHQWYV ZDV WZR

7TDEOH 1XPEHU RI LQFLGHQWY H[SHULHQFHG E\ HLC

1XPEHU RI 1XPEHU RI
LOFLGHQWYV YLFWLPV




,QGHSHQGHQW YDULDEOHYV

$QWL 6RFLDO %HKDYLRXU $6%
(VVH[ SROLFH $6% GDWD IRU ZDV DJJUHIJDWHG DQG FF
SRSXODWLRQ DW /62%$ OHYHO 7KH UDWHV ZHUH ORJ \

LOWHUSUHWDWLRQ

,QGLFHV RI OXOWLSOH "HSULYDWLRQ

7KH (QJOLVK ,QGLFHV RI '"HSULYDWLRQ SURYLGH D UH
GHSULYDWLRQ DW VPDOO DUHD OHYHO DFURVYV (QJODQG
DUH UDQNHG IURP OHDVW GHSULYHG WR PRVW GHSULYHC
GLPHQVLRQV RI GHSULYDWLRQ DQG DQ RYHUDOO FRPSRYV
GHSULYDWLRQ 7KH GRPDLQV XVHG LQ WKH ,QGLFHV RI

LQFRPH GHSULYDWLRQ HPSOR\PHQW GHSULYDWLRQ KHD
HGXFDWLRQ GHSULYDWLRQ FULPH GHSULYDWLRQ EDUUL
GHSULYDWLRQ DQG OLYLQJ HQYLURQPHQW GHSULYDWLR
HIFOXGHG IURP WKLY DQDO\VLVY DV FULPH GDWD ZDV DQR
9XOQHUDEOH /RFDOLWLHY LQGH[ (DFK VFRUH ZDV ORJ W

LOQWHUSUHWDWLRQ

9XOQHUDEOH /RFDOLWLHYV ,QGH[ 9/,

7KH 9/, LV D PHDVXUH RI FRPPXQLW\ FRKHVLRQ XVHG WR
QHLIJKERXUKRRGY WKDW UHTXLUH SULRULWLVHG DWWHQ\
KDV EHHQ XVHG WR XQGHUVWDQG LVVXHV VXFK DV ULRW
RWKHU FULPH W\SHV KDV VKRZQ WKHUH WR EH D VOLJKW

ZKHUH WKHUH LV LQFUHDVHG VRFLDO FRKHVLRQ DQG OR:



DUHDV ZKHUH WKHUH LV WKH KLIJIKHVW OHYHO RI VRFLR F

7RPSVRQ

, WLV D FRPSRVLWH PHDVXUH WKDW LV FDOFXODWHG XVL
DSSOLHG LQ DQ\ FRXQWU\ ZKHUH DFFHVV WR DFFXUDWH
HILVWV 7KH VL[ YDULDEOHYVY DUH &RXQWYV RI EXUJODU\ C
GDPDJH WR D GZHOOLQJ LQFRPH GHSULYDWLRQ VFRUH |
VFRUH FRXQW RI \HDU ROG DQG HGXFDWLRQDO DWW
WKH GDWD 7ZDV GLVDJIJUHIJDWHG LQWR WKH VHSDUDWH YI

WR DLG LOQOWHUSUHWDWLRQ

%ODFN $VLDQ DQG OLQRULW\ (WKQLF %%$0( SRSXODWLR

7KH SURSRUWLRQ RI WKH SRSXODWLRQ IURP %$0( SRSXO
FDOFXODWHG XVLQJ FHQVXV GDWD 7KH UHVXOWYV ZH

LOQWHUSUHWDWLRQ

3RSXODWLRQ GHQVLW\

SHUVRQV SHU KHFWDUH ZHUH FDOFXODWHG IURP FHQ'

XVLQJ *,6 WRROV 7KH UHVXOWYV ZHUH ORJ WUDQVIRUPH(

*HRJUDSKLFDOO\ ZHLJKWHG UHJUHVVLRQ

,Q PDWUL[ IRUP WKH IRUPXOD IRU HVWLPDWLQJ WKH EHW

<: BO

ZKHUH WKH YHFWRU RI SDUDPHWHUV WKDW ZLOO EH HVW

VSDFH 7KLV LV HVWLPDWHG E\

B >:7:@ YA



7KH *:5 HTXLYDOHQW LV
BXL YL > 7. L;@ ;7L\
ZKHUKLBYL LV WKH HVWLPDWHG EHWD YDOXHV IRU D VXE
DUHD FHQWUHG DW ORFDWLRQ L DQG : L LV D PDWULJ[ RI
VXFK WKDW REVHUYDWLRQV QHDUHU WR L DUH JLYHQ JUE
IXUWKHU DzZzD\ +DUULYV &KDUOWRQ DQG )RWKHULQJK

HW DO

&$0

IHLIKERXUKRRG GHILQLWLRQ

$V UHFRJQLVHG LQ WKH SUHYLRXV VHFWLRQ XVLQJ /62%\
QHLIJKERXUKRRGV LV QRW LGHDO DQG WKH DUHDV UDUHO
UHVLGHQWY ZRXOG YLVXDOLVH WKHLU FRPPXQLW\ 7KH I
GLITHUHQW SXUSRVH DGPLQLVWHULQJ WKH FHQVXV VR E
QHLIJKERXUKRRGY DQG FDQ EH TXLWH ODUJH LQ UXUDO D
IRQHWKHOHVY |IRU WKH SXUSRVHV RI WKLV UHVHDUFK D
VWXGLHVY WKH\ DUH WKH ORZHVW OHYHO RI JHRJUDSK\ W
WKH RWKHU GDWDVHWYVY WKDW DFW DV LPSRUWDQW SUHG
IRU LGHQWLI\LQJ DUHDV WR YLVLW EXW , EXLOW LQ IOH]
RXWVLGH WKH /62% ERXQGDU\ EXW IRFXVLQJ RQ WKRVH W

LQ WKH QHLIJKERXUKRRG ZRXOG XVH

7TDEOH oLvwvy WKH WHQ DUHDV WKDW ZHUH VHOHFWHG
QHLJIKERXUKRRG PRGHO DFFXUDWHO\ SUHGLFWHG WKH D/
GRPHVWLF DEXVH WKUHH ZKHUH LW XQGHU SUHGLFWHG

SUHGLFWHG /62%V ZHUH VHOHFWHG XVLQJ WKH VWDQGD



ZLWK KLJK DQG ORZ YDOXHV DQG WKRVH FORVH WR JHUR
LQFLGHQWY EHWZHHQ 1RYHPEHU DQG 'HFHPEHU
UDQJH RI YROXPHV VHOHFWHG )LJXUH VKRZV WKH JH

WKH &%$0 DUHDV

7TDEOH /162%$V VHOHFWHG IRU &%$0 ZLWK VXPPDU\ VYV

(VVH[ 3BROLFH GRPHVWLF DEXVH LQFLGHQW GDWH 1RY

'"HFHPEHU
BUHGLFWLRQ /162% FRGH 7RZQ IWPEBGDRIGLVHG
UHVLGXDO LQFLGHQWYV
8QGHU ( IDLQGRQ
( 7KD[WHG
( &ROFKHVWHU
$FFXUDWH ( &KHOPVIRUG
( &KHOPVIRUG
( 6DIIURQ :DOGHQ
( &ROFKHVWHU
2YHU ( 6RXWKHQG

( &ODFWRQ
( JULQWRQ




J)LIXUH ODS RI ORFDWLRQV IRU &%$0 YLVLWYV

CAM areas N

Saffron
Walden

Thaxted

Colchester

Frinton

2

Clacton

Chelmsfard

I . 0 5 10 20 Miles

IRFDO JDWHNHHSHUV ZHUH LQGHQWLILHG E\ HISORLWLQJ
VHDUFKLQJ IRU VXLWDEOH PHPEHUV RI WKH FRPPXQLW\
FRPPXQLW\ FHQWUHY RU ORFDO DJHQFLHVY 7KH FULWHU|]
JRRG NQRZOHGJH RI WKH SDUWLFXODU QHLJKERXUKRRG .
OHDVW WZR KRXUV ZDONLQJ RU GULYLQJ LQ PRUH GLVSF
QHLIJKERXUKRRG , I QR UHVSRQVH ZDV UHFHLYHG RU WK
VRPHRQH DQRWKHU QHLJKERXUKRRG ZLWK D VLPLODU VW
YROXPH RI GRPHVWLF DEXVH ZDV IRXQG 7KHUH ZHUH RC
RQH FRXOG EH LGHQWLILHG DQG WKLV ZDV ODUJHO\ GRZ(
WKH H[HUFLVH ZDV FRPSOHWHG -XQH WR 6HSWHPEHU
GXH WR KROLGD\ EHLQJ DQ LVVXH ,(QWHUYLHZHHYV LQFO.

FKDLUV D VRFLDO ZRUN VWXGHQW D FRXQFLO HPSOR\HF



%HIRUH HDFK YLVLW D PDS RI WKH DUHD ZDV VHQW WR W
ILIXUH 7KH\ ZHUH DVNHG WR WKLQN DERXW DVVHWYV
WKH /62%$ ZRXOG XVH 7KH DVVHWY GLG QRW KDYH WR EH
RQHVY WKDW UHVLGHQWY PLJKW XVH )RU WKH SXUSRVHYV
GHILQHG DV DVVRFLDWLRQV RU RUJDQLVDWLRQV WKDW C

HQJDJH ZLWK

'"HILQLQJ WKH LQIRUPDWLRQ WR EH FROOHFWHG

$ VXUYH\ ZDV GHVLIJQHG LQ 6XUYH\ IRU $UF*,6 DQG FRP
DSS ZKLFK UHFRUGHG LQIRUPDWLRQ DERXW WKH DVVHW
SKRWRJUDSK FRXOG DOVR EH WDNHQ DW HDFK ORFDWLRC
H[HUFLVH VWDUWHG ZLWK DQ LQWHUYLHZ ZKHUH WKH SX
ZDV H[SODLQHG WR WKH LQWHUYLHZHH 7TKH LQWHUYLHZ
LQ WKH FRPPXQLW\ KRZ ORQJ WKH\ KDG NQRZQ WKH DUH
ZRUNHG RU OLYHG LQ WKH DUHD DQG DQ\ RWKHU UHOHYCL
7TKH LQWHUYLHZHH ZDV WKHQ DVNHG WR JXLGH PH DURXC
SURPSWHG WKHP WR DVN DERXW SDUWLFXODU DVVHWV W
FKXUFKHV FRPPXQLW\ FHQWUHV WKLUG VHFWRU DJHQFL
WKH DVVHW ZDV RSHQ DQG LW ZDV DSSURSULDWH ZH ZH
WR D PHPEHU RI VWDII WR JDLQ PRUH LQIRUPDWLRQ DER:
SURYLGHG , HISODLQHG WKDW ZKLOVW P\ UHVHDUFK ZD
DEXVH , ZDV NHHQ WR OHDUQ DERXW WKH SRVLWLYH DV
WKDQ MXVW IRFXVLQJ RQ QHHG , ] WKH VLWXDWLRQ DUR

FOLHQWY ZHUH SUHVHQW |, DVNHG ZKHUH WKH\ ZRXOG Ul

6HH $SSHQGL[ IRU WKH 6XUYH\ TXHVWLRQV



DEXVH $Q\ OHDIOHW RU PDWHULDO DYDLODEOH DERXW !
DQG GHWDLOV RI DQ\ DGGLWLRQDO PDWHULDOV VXFK DV
DVVHW ZDV FORVHG WKHQ DQ\ DYDLODEOH LQIRUPDWLRC
LOWHUQHW VHDUFKHV RU WHOHSKRQH FDOOV ZHUH PDGH
DVVHW $IWHU HDFK YLVLW , XSORDGHG WKH VXUYH\ LQIF
D PDS RI bOO WKH DVVHWYV IURP WKH VHOHFWHG DUHDYV

(WKLFDO FRQVLGHUDWLRQ

%HIRUH WKH UHVHDUFK EHJDQ D GDWD VKDULQJ SURWRF
EHWZHHQ (VVH[ 3ROLFH DQG WKH XQLYHUVLW\ 7KLV DOC
SRLQW OHYHO SROLFH GDWD EXW IXO0O DGGUHVV GDWD :
SHUSHWUDWRU DQG ORFDWLRQ RI WKH LQFLGHQW $JUH
SROLFH WKDW QR PDSV WKDW FRXOG GLVFORVH WKH ORF
SURGXFHG VR RQO\ DJJUHJDWH GDWD LV GLVSOD\HG LQ
UHVROXWLRQ WR DYRLG GLVFORVXUH 'HWDLOV RI WKH I
D FKLOG SUHVHQW ZKHWKHU WKH LQFLGHQW ZDV GUXJ R
DQG WLPH RI LQFLGHQW ZHUH VKDUHG DORQJ ZLWK OLQI
H[LVWH&0O GDWD ZDV VWRUHG VHFXUHO\ DQG ZLOO EH G

WKLV UHVHDUEFK

7KH UHVHDUFK IROORZV WKH HWKLFDO JXLGHOLQHV VHW
$VVRFLDWLRQ %6% (WKLFDO DSSURYDO ZDV VRXJKW D
5HVHDUFK DQG (QWHUSULVH 2IILFH DW WKH XQLYHUVLW\

$VVHW 0DSSLQJ H[HUFLVHV $Q\ LQIRUPDWLRQ WKRXJKW

$ PRUH WKRURXJK GLVFXVVLRQ RI WKLY GDWD FDQ EH IRXQG LQ &l



LQIRUPDWLRQ VXFK DV WKH QDPH RI WKH FKXUFK ZKHUH

FRXQVHOORU LV EDVHG KDV QRW EHHQ SXEOLVKHG

7KLV FKDSWHU KDV LQWURGXFHG WKH WKHRUHWLFDO IUL
WHVWLQJ DQG GHYHORSLQJ LW GHVFULEHVY WKH GDWD W
PHWKRGRORJ\ WKDW ZLOO EH XVHG LQ HDFK HPSLULFDO
FKDSWHUV ZLOO IRFXV RQ WKH UHVXOWY DQG ILQGLQJV |
EHJLQQLQJ ZLWK WKH DQDO\VLY FRQGXFWHG DW WKH LQ¢

UHODWLRQVKLS OHYHO



&KDSWHU JRXU QGLYLGXDO OHYHO $QDO\VLYV

L, OWURGXFWLRQ

+DYLQJ LOWURGXFHG WKH FRQFHSW RI LOWHUVHFWLRQD
RQ WKH LQGLYLGXDO FKDUDFWHULVWLFV RI GRPHVWLF D
FKDSWHU WHVWV WKH WKHRU\ DQG LGHQWLILHY WKH ULV
SURILOHV RI GRPHVWLF DEXVH YLFWLPV ZKR UHSRUW WR
IRFXVHV RQ LGHQWLI\LQJ WKH SUHGLFWRUV RI UHSHDW Y

DQG WKH LQMXU\

5HVXOWYV

2QH RI WKH NH\ TXHVWLRQV RI WKH WKHVLV LV ZKHWKHU
LV WKH VDPH DV WKRVH ZKR GR QRW UHSRUW WR WKH SR
DQVZHU WKLV TXHVWLRQ D SURILOH RI NQRZQ YLFWLPV G
WKH UHVXOWYV RI WKH GLIIHUHQW YLFWLP FKDUDFWHULV\

UHvXowyvy ZKHUH WKH UHODWLRQVKLSY EHWZHHQ WKH YI

$JH DQG *HQGHU

2YHUDOO WKH SURSRUWLRQ RI LQFLGHQWYV ZLWK IHPDOH
SURSRUWLRQ ZLWK D PDOH SHUSHWUDWRU ZDV D YHU\ V1
PHDQ DJH RI YLFWLPV LV FRPSDUHG WR IRU SHUS
VKRZV WKH SURSRUWLRQ RI LOQFLGHQWYVY WKDW ZHUH UHS
YLFWLPV 7KH SURILOH RI YLFWLPV LV TXLWH GLITHUHQMW
FULPH ZLWK GRPHVWLF DEXVH YLFWLPV PRUH OLNHO\ WHF
FDWHJRULHV ZLWK SDUWLFXODUO\ SURQRXQFHG GLIIHUF

9LFWLPV DIJHG EHWZHHQ DQG ZHUH RYHU IRXU WLPH\



IHPDOH 7KRVH RYHU ZHUH VWLOO WZLFH DV OLNHO\ W

RYHUDOO YROXPHV RI YLFWLPV LQ WKLYV DJH UDQJH ZHUF

J)LIXUH $JH DQG JHQGHU RI DOO GRPHVWLF DEXVH

WR (VVH[ 3ROLFH
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J)LIXUH VKRZV WKH QDWLRQDO GLVWULEXWLRQ RI GRP/|
&6(: /LNH WKH (VVH[ SBROLFH GDWD WKH PDMRULW\ RI Y
R KRZHYHU WKHUH LV D UHGXFWLRQ ZLWK DJH LQ WK
QXPEHU RI YLFWLPV DJHG ZLWK ILYH WLPHV PRUH IH
FDWHJRU\ KDW LV GLIIHUHQW LQ WKH &6(: GDWD LV Wtk
R DUH PRUH OLNHO\ WR EH PDOH WKDQ IHPDOH 7KH J

SURQRXQFHG LV WKRVH RYHU



J)LIXUH $JH DQG JHQGHU RI DOO GRPHVWLF DEXVH

UHSRUWLQJ WR WKH &6(:
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7KH SURILOH RI (VVH[ SROLFH SHUSHWUDWRUV LQ )LJXUH
SURILOH ZLWK PXFK KLJKHU QXPEHUV RI PDOH SHUSHWU
GHFUHDVLQJ ZLWK DJH 'KDW LV LOQWHUHVWLQJ LV DQ LC

IHPDOH SHUSHWUDWRUV RYHU WKH DJH RI



J)LIXUH $JH DQG JHQGHU RI DOO GRPHVWLF DEXVH

UHSRUWHG WR (VVH[ 3ROLFH
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7TKH XQLTXH SURILOH RI GRPHVWLF DEXVH YLFWLPV LV SL
FRPSDUHG WR RWKHU FULPHV $00 &6(: FULPH LQ )LJXUFL
W\SLFDO S\UDPLG SDWWHUQ ZLWK D PRUH EDODQFHG GL
IHPDOHVY DOWKRXJK WKHUH DUH PRUH PDOH YLFWLPV LQ
IURP WKRVH DJHG EHWZHHQ DQG 7TKH QXPEHU RI YL
PRUH HYHQO\ ZLWK DJH XQOLNH GRPHVWLF DEXVH ZKLF

XQWLO



J)LIXUH $JH DQG JHQGHU RI DOO &6(: FULPH YLFWI
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‘KHQ FRPSDUHG WR DOO YLROHQW FULPH UHSRUWHG LQ |
ZLOO LQFOXGH GRPHVWLF DEXVH WKH SURILOH OLNH D
PDOH YLFWLPV WKDQ IHPDOH YLFWLPV LQ HDFK FDWHJRU

IRU HDFK DJH UDQJH DSDUW IURP D ELJ LQFUHDVH LQ W

YLFWLPV DJHG



J)LIXUH $JH DQG JHQGHU RI DOO YLROHQFH YLFWL
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(WKQLFLW\

7TDEOH VKRZV WKDW YLFWLPV FODVVLILHG DV :KLWH (X
SHU FHQW RI DEXVH IROORZHG E\ WKRVH UHFRUGHG DV

%ODFN $IULFDQ &DULEEHDQ %ODFN %ULWLVK DQG $VLDQ
SURSRUWLRQV RI LQFLGHQWY E\ HWKQLFLW\ WR WKH SHU
(VVH[ LQ HDFK RI WKH JURXSV WKH SURSRUWLRQ RI LQFI
EODFN $IULFDQ &DULEEHDQ EODFN %ULWLVK JURXS LV KL
WKLV JURXS LQ WKH SRSXODWLRQ 7KRVH LQ WKH $VLDQ

UHSRUW D ORZHU SHUFHQWDJH WKDQ WKH SURSRUWLRQ



7TDEOH (WKQLFLW\ RI YLFWLPV DQG SRSXODWL

(VVH[ E\ HWKQLFLW\

(WKQLF JURXS LQFLGHSRBXODWLRQ
"KLWH

OL[HG PXOWLSOH HWKQLF JURXS

$VLDQ $VLDQ %ULWLVK

%ODFN $IULFDQ &DULEEHDQ %ODFN %ULWLVK
2ZWKHU HWKQLF JURXS

7TRWDO

&ODVV

7TDEOH KLIKOLJKWYV WKH YDULDWLRQ LQ ULVN RI LQFLC
$OWKRXIJK WKHUH DUH RQO\ 2XWSXW $UHDV LQ WKH p(\
LQ (VVH[ WKLV JURXS LV IRXQG WR KDYH D ULVN VFRUH
DYHUDJH IRU (VVH[ 7KH 6XSHU JURXS LV GHVFULEHG DV
XUEDQ DUHDV ZLWK KLJKHU UHSUHVHQWDWLRQ RI QRQ Z
DYHUDJH SHVLGHQWY DUH PRUH OLNHO\ WR EH \RXQJ D¢
IODWV ZLWK VOLJKWO\ KLJKHU GLYRUFH RU VHSDUDWLR
GHSHQGHQW FKLOGUHQ 8QHPSOR\PHQW LV KLJKHU WKD!
DUH HPSOR\HG DUH PRUH OLNHO\ WR ZRUN LQ DFFRPPRG]

FRPPXQLFDWLRQ ILQDQFLDO DQG DGPLQLVWUDWLYH UH



7TDEOH 2$& 6XSHUJURXS VWDQGDUGLVHG ULVN VFE

IXPEHU RI RXWSXW
DUHDV LQ 6WDQGDUGLVHG
2%& 6 XSHUJURXSV6XSHUJURXS ULVN VFRUH

(WKQLFLW\ &HQWUDO
&RQVWUDLQHG &LW\ 'ZHOOHUYV
OXOWLFXOWXUDO OHWURSROLWDQV
&RVPRSROLWDQV

+DUG 3UHVVHG /LYLQJ

SBUEDQLWHYV

5XUDO 5HVLGHQWYV

6 XEXUEDQLWHYV

YLIXUH VKRZV WKH JHRJUDSKLF GLVWULEXWLRQ RI WK
7KH VHFRQG PRVW DW ULVN JURXS LV WKH pn&RQVWUDLQF
KDV WHQ WLPHVY WKH DYHUDJH QXPEHU RI 2XWSXW $UHD)
GRXEOH WKH DYHUDJH ULVN VFRUH 'HVFULEHG DV KDYL

EXW PRUH RYHU WKH DJH RI WKH DUHDV DUH PRUH
WKH 8. DYHUDJH 8QOLNH WKH p(WKQLFLW\ & HQWUDOTY V.
ORZHU QXPEHU RI QRQ ZKLWH HWKQLF JURXSV DQG D OR:
KRXVHKROGV ZLWK QR FKLOGUHQ +RXVLQJ LV RIWHQ LQ

RYHUFURZGLQJ LV PRUH SUHYDOHQW



J)LIXUH IRFDWLRQ RI 2%8& 6XSHUJURXSV LQ (VVH]I

Qutput Area Classification Supergroups

) Legend

Supergroup

| Constrained City Dwellers
- Cosmaopolitans
- Ethnicity Central
- Hard-Pressed Living
- Multicultural Metropolitans
- Rural Residents
- Suburbanites
- Urbanites

5XUDO SHVLGHQWY DQG 6XEXUEDQLWHY DUH WKH VXSHUJ
ZLWK KDOl WKH DYHUDJH ULVN VFRUH 7KHVH JURXSV DU
PLGGOH FODVV ZLWK KLJK OHYHOV RI KRPH RZQHUVKLS

FLYLO SDUWQHUVKLSY DQG D JHQHUDOO\ ROGHU SRSXOD
SHODWLRQVKLSV

'KHQ WKH LQFLGHQW DJH DQG JHQGHU S\UDPLGV DUH EUI
UHODWLRQVKLS EHWZHHQ WKH YLFWLP DQG WKH SHUSHW
FKDQJHV TXLWH GUDPDWLFDOO\ SDUWLFXODUO\ LQ IDPL
LQWLPDWH UHODWLRQVKLSV )LJXUH VKRZV WKDW ZK
WKH\ DUH PRVW OLNHO\ WR EH DJHG EHWZHHQ DQG Z
ZKHQ PDOH 7KH GLIIHUHQFH EHWZHHQ WKH JHQGHUV LV

DJH UDQJHYV
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J)LIXUH $JH DQG JHQGHU RI YLFWLPV ZKR DUH H]
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J)LIXUH GHPRQVWUDWHY WKDW VLEOLQJV DUH WKH FO
VIPPHWU\ DQG WKH DJH GLVWULEXWLRQ LV PRUH S\UDPL(

WKH \RXQJHU DJH UDQJHV DQG IHZHU LQFLGHQWYV DV WKl

J)LIXUH $JH DQG JHQGHU RI YLFWLPV ZKR DUH VLI
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JLIXUH VKRZV WKDW SHUKDSV QRW VXUSULVLQJO\ Wtk
\RXQJHU DJH UDQJHV LV KLJK ZKHQ WKH YLFWLP LV WKH
WKH SDUHQW 7KLV LV SDUWLFXODUO\ PDUNHG LQ WKH
FKLOG LV PRUH OLNHO\ WR OLYH DW KRPH O9LFWLPV DUH

WKH QXPEHUV RI PDOH YLFWLPV LV DOVR PXFK KLJKHU L

J)LIXUH $JH DQG JHQGHU RI YLFWLPV ZKR DUH FK

Z]o

JLIXUH ILQGY WKDW DOO WKH RWKHU UHODWLRQVKLS
RWKHU IDPLO\ PHPEHUV VWLOO KDYH PRUH IHPDOH YLFW|

GLVWLQFWLRQ LQ DJH FRPSDUHG WR VRPH RI WKH RWKH



J)LIXUH $JH DQG JHQGHU RI YLFWLPV ZKR KDYH R

UHODWLRQVKLSYV

6HYHULW\ RI DEXVH

7KH UHVXOWYVY RI WKH ORJLVWLF UHJUHVVLRQ VKRZLQJ W
FDQ EH VHHQ LQ WDEOH 7KH UHVXOWY GHPRQVWUDW
'$6+ DQVZHUV PLVVLQJ OLVWZLVH GHOHWLRQ DQG PXOW
YHU\ VLPLODU UHVXOWYV ZLWK WKH VDPH VWDWLVWLFDO
SXUSRVHV RI GLVFXVVLQJ WKHVH UHVXOWY WKH LPSXWH:!
WKH RGGV RI DQ LQFLGHQW ZLWK LQMXU\ DUH WLPHV
FDWHJRULVHG DV KLJK ULVN UDWKHU WKDQ VWDQGDUG U
PHGLXP ULVN 7KLV UHVXOW LV QRW VXUSULVLQJ JLYHQ
FDWHJRU\ LV DOORFDWHG DFFRUGLQJ WR WKH QXPEHU R
'$6+ TXHVWLRQV ZLWK RYHU \HV UHVSRQVHV LQGLFDW
L, QWHUHVWLQJO\ WKH RGGV RI LQMXU\ DUH DQG WL

UHJDUGHG DV DOFRKRO UHODWHG RU GUXJ UHODWHG UH’



LOQMXU\ DUH UHGXFHG WR LI WKH SHUSHWUDWRU KDV
OHDGLQJ D QRUPDO OLIH EHFDXVH RI GUXJVY SUHVFULSW
PHQWDO KHDOWK 7KH DOFRKRO DQG GUXJ UHODWHG ILF
ZKHUHDV WKH GUXJVY DOFRKRO DQG PHQWDO KHDOWK TX
ULVN DVVHVVPHQW 2YHUDOO LW LV QRW VXJJHVWHG WK
WHUP SUREOHP EXW WKDW WKH SUHVHQFH RI DOFRKRO I

LQFLGHQW LQFUHDVH WKH RGGV RI LQMXU\

OS9DULDEOHV WKDW LQFUHDVH WKH RGGV RI LQMXU\ DUH E
WKH SHUSHWUDWRUV WKH DEXVH JHWWLQJ ZRUVH FRQW
ZHDSRQ DWWHPSWLQJ WR VWUDQJOH WKH YLFWLP DQG LC
LQFLGHQW &RQYHUVHO\ WKH RGGV RI LQMXU\ DUH UHG X
ERWK WKH YLFWLP DQG SHUSHWUDWRU DUH ROGHU WKH
VHSDUDWHG WKHUH LV FRQIOLFW RYHU FKLOG FRQWDFW
YLFWLP LV DIUDLG RI DQRWKHU SHUVRQ WKH SHUSHWUD

DWWHPSWHG VXLFLGH RU KDV EHHQ LQ WURXEOH ZLWK W



7TDEOH /IRJILVWLF UHJUHVVLRQ RI

SUHGLFWRUV RI

"HSHQGHQW YDULDEOH
,QMX U\
,QGHSHQGHQW YDULDEUWZLVH GHOHWLRQ PHWKRG

25

OXOWLSOH ,PSXW

JULIKWHQHG

,VRODWHG

'"HSUHVVHG

6HSDUDWHG

&KLOG &RQIOLFW
+DUDVVPHQW
3UHJQDQW

&KLOG QRW SHUSHWUDWRUV
$EXVH PRUH RIWHQ
RUVH

&RQWURO

‘HDSRQ

6WUDQJOH

2WKHU SHUVRQ

$QLPDO

'UXJ $OFRKRO OHQWDO +HDOWK
6 XLFLGH SHUSHWUDWRU
3ROLFH WURXEOH

'UXJ UHODWHG
$OFRKRO UHODWHG
&KLOG ZLWQHVVHG
9LFWLP IHPDOH

O9LFWLP DJH JURXS
2I1ITIHQGHU DJH JURXS
+LJK ULVN

OHGLXP ULVN

<HDU




(VFDODWLRQ RI DEXVH

7TDEOH LGHQWLILHVY WKH YDULDEOHYV WKDW LQFUHDVH
JRW ZRUVH *LYHQ WKH VLPLODULW\ LQ WKH TXHVWLRQV
RGGV RI WKH DEXVH JHWWLQJ ZRUVH DUH LQFUHDVHG E\
UHVSRQG WKDW WKH DEXVH KDSSHQV PRUH RIWHQ +DYL
GRXEOHV WKH RGGV RI WKH DEXVH JHWWLQJ ZRUVH EHL!
LQFUHDVHVY WKH RGGV E\ DQG PHGLXP ULVN E\ FR
ULVN %YHLQJ IULIKWHQHG DOVR LQFUHDVHV WKH RGGYV
DOVR LOQOFUHDVH WKH RGGV LQFOXGH EHLQJ LVRODWHG (
KDUDVVPHQW KDYLQJ D FKLOG ZKR LV QRW WKH SHUSHW
WKUHDWHQHG WR EH NLOOHG H[SHULHQFLQJ FRQWUROO
DQRWKHU SHUVRQ WKH SHUSHWUDWRU KXUWLQJ RWKHU
DEXVH WKH SHUSHWUDWRU KDYLQJ KDG SUREOHPV LQ W
QRUPDO OLIH EHFDXVH RI GUXJVY SUHVFULSWLRQ RU RWK

WKH YLFWLP EHLQJ ROGHU DQG WKH SHUSHWUDWRU VOL:

7KH RQO\ VWDWLVWLFDOO\ VLIJQLILFDQW YDULDEOHV WKI
JHWWLQJ ZRUVH LQFOXGHG WKH YLFWLP EHLQJ IHPDOH D

WULHG WR VWUDQJOH WKH YLFWLP

2QH RI WKH FRPSOLFDWLRQV RI WKH PRGHOV SUHGLFWLC
WKH\ FRPSULVH D ORW RI YDULDEOHYV ZKLFK UHVXOWYV L
WKH UHVXOWY GXH WR FRQWUROOLQJ IRU VR PDQ\ YDULTCL
VHFWLRQ WDNHV D GLIITHUHQW DSSURDFK E\ WU\LQJ WR LU

WR XQGHUVWDQG WKH ODWHQW FRQVWUXFWY WKDW JUR?



7TDEOH /IRJLVWLF UHJUHVVLRQ Rl SUHGLFWRUV RI

(VVH[ 3ROLFH

"HSHQGHQW YDULDEOH
"RUVH
,QGHSHQGHQW YDULDBIHVH GHOHWLRQ PHWKRG 25 OXOWLSOH ,PSXWDW

,QMXU\

JULJKWHQHG

,VRODWHG

'"HSUHVVHG

6HSDUDWHG
+DUDVVPHQW

&KLOG QRW SHUSHWUDWRUYV
+XUW FKLOGUHQ
7KUHDW KXUW FKLOGUHQ
$EXVH PRUH RIWHQ
&RQWURO

7KUHDW .LOO

6WUDQJOH

2WKHU SHUVRQ

+XUW RWKHU

J)LQDQFLDO

'UXJ DOFRKRO PHQWDO KHDOWK
&KLOG ZLWQHVVHG
9LFWLP IHPDOH

9LFWLP DJH JURXS
21lHQGHU DJH JURXS
+LJK ULVN

OHGLXP ULVN

<HDU

SHSHDW YLFWLPLVDWLRQ UHVXOWYV

7KH WHWUDFKRULF ELYDULDWH FRUUHODWLRQ RQ WKH '$

PRGHUDWH FRUUHODWLRQV EHWZHHQ VHYHUDO YDULDEO



DERDO\WLY UHGXFHG WKH QXPEHU RI YDULDEOHYV EXW DOV
DJJUHIJDWHG WR UHSUHVHQW D ODWHQW FRQFHSW $Q X
YDULDEOHVY WKDW ORDGHG RQ WKH VDPH IDFWRU ILJXUH

WKH ILUVW IDFWRU ZLWK DQ HLIHQYDOXH RI

J)LIXUH 6FUHH SORW RI (LJHQYDOXHYV DIWHU IDFW

6FUHH SORW RI HLIJHQYDOXHY DIWHU IL

(LJHQYDOXHV

1XPEHU

7KH YDULDEOHY DUH DOO SK\VLFDO YLROHQFH RU HPRWL
DQG YLROHQW EHKDYLRXU 7KH YDULDEOHY LQ WKLV IDF
H, QWLPDWH 7HUURULVPY FDWHJRU\ LQ -RKQVRQYV W\SRO
ZKHUH EHKDYLRXU LV JHWWLQJ ZRUVH 7KLV FDWHJRU\ F
PRVW DW ULVN RI VHULRXV ULVN RU KRPLFLGH VR EHLQJ

UHVSRQGLQJ WR VHYHUDO RI WKHVH TXHVWLRQV LV YHU\



7TDEOH 8QURWDWHG IDFWRU SDWWHUQ /RDGLQJV

)DFWRU
/IRDGLQJ

, QWLPDWH 7HUURULVP

9DULDEOH

JULJKWHQHG

7KUHDWHQ WR NLOO

6WUDQJOH

&RQWURO

,VRODWHG

+XUW RWKHUYV

6H[XDO

"HDSRQ

"RUVH

+DUDVVPHQW

$QLPDO

$EXVH PRUH RIWHQ

3ROLFH WURXEOH

7KUHDWHQ WR KXUW FKLOGUHQ

9LFWLP IHPDOH

'UXJV DOFRKRO PHQWDO KHDOWK

2IlIHQGHU PDOH

+XUW FKLOGUHQ

3HUSHWUDWRU DWWHPSWHG VXLFLGH
1 .XGHU 5LFKDUGVRQ

$Q RUWKRJIJRQDO DQG REOLTXH URWDWLRQ LQ WDEOH

HSK\VLFDO YLROHQFHY DQG pFRHUFLYH FRQWUROY $V W
IDFWRUV WR EH KLIJKO\ FRUUHODWHG LW VHHPV DSS
GHULYHG IURP WKLY URWDWLRQ $OWKRXJIJK WKH XQURW
SURGXFHV DQ RYHUDOO IDFWRU ZLWK ERWK SK\VLFDO DQ
EHQHILFLDO WR XVH WZR IDFWRUYV DV VRPH UHVHDUFK V>
RIWHQ DFFRPSDQLHV SK\VLFDOO\ YLROHQW EHKDYLRXU
HISHULHQFHG ZLWKRXW SK\VLFDO YLROHQFH SDUWLFXOI
DEXVLYH EHKDYLRXU -RKQVRQ 6 WDUN +DYLQJ

VHSDUDWHG ZLOO HQDEOH WKLV K\SRWKHVLV WR EH WHYV



7TDEOH 2EOLTXH URWDWHG IDFWRU SDWWHUQ

)DFWRU
9DULDEOH /IRDGLQJ

BK\WLFDO 9LROHQFH

3ROLFH 7URXEOH
+XUW RWKHUYV
'UXJV DOFRKRO RU PHQWDO KHDOWK
7KUHDW WR NLOO
"HDSRQ
+XUW DQLPDOV
7KUHDWHQ WR KXUW FKLOGUHQ
+XUW &KLOGUHQ
6WUDQJOH
.XGHU 5LFKDUGVRQ
&RHUFLYH &RQWURO
"RUVH
$EXVH PRUH RIWHQ
,VRODWHG
&RQWURO
JULJKWHQHG
'"HSUHVVHG
+DUDVVPHQW
.XGHU 5LFKDUGVRQ

1

IR

2Q WKH EDVLV RI WKH H[SODQDWRU\ IDFWRU DQDO\VLV D

PHDQ VFRUH IRU WKH pSK\WLFDOY DQG pFRHUFLYH FRQW

HDFK LQFLGHQW

8VLQJ WKH PHDQ WR VWDQGDUGLVH Wtk

FRHIILFLHQW YDOXHY FDQ EH FRPSDUHG DQG WKHLU LQIC

RWKHU YDULDEOHY PRGHOOHG

7KH QXPEHU RI LQFLGHQWYV WKDW HDFK YLFWLP H[SHULH:

2QH YLFWLP KDG H[SHULHQFHG

QXPEHU RI LQFLGHQWYV ZDV WZR

LQFLGHQWYV ZLWKLQ W



J)LIXUH 1XPEHU RI LQFLGHQWY H[SHULHQFHG E\ H
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SHSHDW LQFLGHQW SURILOH

21 WKH LQFLGHQWY LQ WKH HYDOXDWLRQ SHULRG
ZLWK SHU FHQW IHPDOH UHSHDWYV DQG SHU FHQW PD
DEVROXWH QXPEHU RI LQFLGHQWY ZLWK PDOH YLFWLPYV
WLPH SHULRG LV PXFK ORZHU WKDQ WKH IHPDOH YLFWLF
SURSRUWLRQ RI UHSHDW LQFLGHQWY ZDV VWDWLVWLFDO

YLEWLPV ZLWK SHU FHQW RI LQFLGHQWY FRPSDUHG WI

7TDEOH VKRZV WKDW ZKHQ ORRNLQJ DW DOO LQFLGHQ
RGGV RI WKH LQFLGHQW EHLQJ D UHSHDW DUH KLIKHL
LQFUHDVH LQ WKH SK\VLFDO YLROHQFH VFDOH $ RQH X
EHKDYLRXU VFDOH KRZHYHU RQO\ LQFUHDVHV WKH RGG\

WKDW RYHUDOO LQFLGHQWY ZLWK SK\VLFDO RU WKUHDW



EH UHSRUWHG RQ PRUH WKDQ RQH RFFDVLRQ E\ YLFWLPV
LOQWHUHVWLQJ LV WR ORRN DW WKH YDULDWLRQ LQ WKH
EURNHQ GRZQ LQWR WKH UHODWLRQVKLS EHWZHHQ WKH
SDUWQHUV WKH RGGV RI D UHSHDW DUH HYHQ KLJKHU D
LQ WKH SK\VLFDO YLROHQFH VFDOH LQGLFDWLQJ WKDW
SHUWLQHQW LQ SDWWHUQV RI UHSHDW YLFWLPLVDWLRQ
WRJHWKHU 7KH RGGV RI D UHSHDW IRU H[ SDUWQHUV S
UHODWLRQVKLSYV LV ORZHU WKDQ WKH RYHUDOO UDWH Z
UHVSHFWLYHO\ )RU FKLOGUHQ DQG VLEOLQJV WKH RGG
DUH QRW VLJQLILFDQW WKLY FRXOG EH DV D UHVXOW RI
LQFUHDVLQJ WKH VWDQGDUG HUURUV )RU IXUWKHU DQD

ObUJHU GDWDVHW RYHU D ORQJHU WLPH SHULRG LV QHF

, QWHUHVWLQJO\ WKH YDULDWLRQ E\ UHODWLRQVKLS W\S
RQ WKH VFRUH RQ WKH FRHUFLYH VFDOH LV OHVV GLYHU
RGGYV DUH ZKHQ WKH YLFWLP LV D SDUHQW 7KH RQ:
VLIQLILFDQW UHODWLRQVKLS ZDV H[ SDUWQHU ZLWK RG

LQFLGHQWYV



7TDEOH /IRJLVWLF UHJUHVVLRQ IRU SUHGLFWRUV R

"HSHQGHQW 9DULDEOH

SHSHDW YLFWLPLVDWLRQ

,QGHSHQGHQW®WOO

2GGV 5DWLRYV

(I SDUWQHU 6LEOLQJ &KLOG SDUHQW 2

O9DULDEOHYVY LQFLGHQIDWWAQHU

3K\VLFDO VFDOH
&RHUFLYH VFDOH
+LJK ULVN
OHGLXP ULVN
9LFWLP DJH
O9LFWLP IHPDOH

9LFWLP DJH YLFWLP
IHPDOH

2ITHQGHU PDOH
KLWH

<HDU

5XUDO 5HVLGHQWYV
&RVPRSROLWDQV
(WKQLFLW\ &HQWUDO

OXOWLFXOWXUDO
OHWURSROLWDAQ

SUEDQLWHYV
6 XEXUEDQLWHYV

&RQVWUDLQHG &LW\
'ZHOOHUV

I1RWH 1 DOO
3

H[ SDUWQHU SDUWQHU VLEOLQJ FKLOG

2YHUDOO WKH RGGV RI UHSHDW YLFWLPLVDWLRQ DUH

FDWHJRULVHG DV KLJK ULVN UDWKHU WKDQ VWDQGDUG U

WKH H[ SDUWQHU RI WKH SHUSHWUDWRU WKLV LQFUHDVH

WKDQ WKH RYHUDOO SDWWHUQ IRU SDUWQHUYV DQG

IRU SDUHQWYV

KHUH WKH YLFWLP LV WKH FKLOG V

WKH RGGVY UDWLRV DUH QRW VWDWLVWLFDOO\ VLJQLILFD



*HQHUDOO\ EHLQJ PHGLXP ULVN VOLJKWO\ LQFUHDVHV W]
E\ FRPSDUHG WR VWDQGDUG ULVN 7KH RGGV DUH VO
SDUWQHUYV DQG ORZHU IRU SDUWQHUYV 7KH UH

QRW VWDWLVWLFDOO\ VLIJQLILFDQW

$JH LV QRW D VLIQLILFDQW SUHGLFWRU RI UHSHDW YLFW
UHODWLRQVKLS W\SHV +RZHYHU ZKHQ DQ LQWHUDFWLR
DJH DQG JHQGHU WKH YDULDEOH EHFRPHV VLIQLILFDQW
SDUWQHUV SDUWQHUV DQG VLEOLQJVY SDUHQWYV FKLOG
QRW VLIQLILFDQW JLIXUHV WR VKRZV WKH LQWH
JHQGHU IRU WKHVH UHODWLRQVKLSYVY 2YHUDOO WKH ULV
PXFK KLIKHU IRU ZRPHQ WKDQ PHQ EXW GHFOLQHV ZLWK
RSSRVLWH SDWWHUQ RFFXUV IRU PHQ ZLWK WKH ULVN R
LQFUHDVHY 7KH OLQHV FURVYVY DW DJH ZLWK WKH ULV
RYHU WKLV DJH 'LWK WKH LQGLYLGXDO UHODWLRQVKLS
IRU H[ SDUWQHUYVY DQG SDUWQHUYVY DOWKRXJK WKH OLQH)
SDUWQHUV 7KH VLEOLQJ UHODWLRQVKLS KRZHYHU VKF
WKH ULVNV IRU IHPDOHYVY GHFUHDVLQJ ZLWK DJH ZKHUHD
UHPDLQV WKH VDPH DFURVV DOO DJH UDQJHV FURVVLQJ

UHSHDWYV LV KLIJKHU IRU PHQ WKDQ ZRPHQ



J)LIXUH , QWHUDFWLRQ EHWZHHQ DJH DQG JHQGHL
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J)LIXUH , QWHUDFWLRQ EHWZHHQ DJH DQG JHQGHL
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7TDEOH DOVR ILQGY WKDW RYHUDOO WKH RGGV RI D Ul
QRW VLIQLILFDQW +RZHYHU IRU H[ SDUWQHUV WKH RGC(
DUH WKH YLFWLPV WKH RGGV RI WKH LQFLGHQW EHLQJ D
DUH RQO\ PHDQLQJ WKDW WKH RGGV DUH KLJKHU LI V
7KH VDPH SDWWHUQ RFFXUV IRU RWKHU UHODWLRQVKLSYV

RWKHU UHODWLRQVKLSY DUH QRW VWDWLVWLFDOO\ VLJQ

2YHUDOO YLFWLPVY DUH PRUH OLNHO\ WR UHSRUW D UHSH
UDWKHU WKDQ QRQ ZKLWH ZLWK WKH RGGV LQFUHDVLQJ
ORZHU IRU D SDUWQHU DW DQG KLIJKHU IRU D FKLOG L
WKH UHODWLRQVKLSV ZHUH QRW VWDWLVWLFDOO\ VLJQL
UHODWLYHO\ ORZ QXPEHUV RI QRQ ZKLWH YLFWLPV LQ W

WR GHPRQVWUDWH DQ\ LQWHUDFWLRQ HIIHFW EHWZHHQ .

%\ FRQWUROOLQJ IRU WKH SROLF\ FKDQJH LQ WKH '$6+ Z|
ILQGV WKDW IRU HYHU\ DGGLWLRQDO \HDU WKH RGGV RI
VOLIJKWO\ E\ 7KLV UHODWLRQVKLS LV RQO\ VWDWLVV

LOQFLGHQWY DQG WKRVH EHWZHHQ SDUWQHUV ZKLFK LQF

JRU WKRVH LQ WKH 5XUDO 5HVLGHQWY 2XWSXW $UHD &OTIL
UHSRUWLQJ D UHSHDW LQFLGHQW DUH VLJQLILFDQWO\ OF
SUHVVHG /LYLQJ FDWHJRU\ WKH FRQWURO YDULDEOH DF
2YHUDOO WKH RGGV ZHUH ZLWK DOO WKH RWKHU UHC
WKRVH LQ WKH (WKQLFLW\ &HQWUDO DQG OXOWLFXOWXUI
WKHUH ZHUH QR VWDWLVWLFDOO\ VLIJQLILFDQW UHODWLF
KDG RGGV RI IRU DOO LQFLGHQWYV FRPSDUHG WR WK

VWDWLVWLFDOO\ VLIJQLILFDQW RGGV RI IRU H[ SDUWQ



ORZHU RGGV ZLWK RYHUDOO DQG DOO RWKHU UHODW|
ZLWK WKH H[FHSWLRQ RI FKLOGUHQ ZKR ZHUH HYHQ ORZ
ZHUH QRW VWDWLVWLFDOO\ VLIJQLILFDQW &RQVWUDLQH
VXSHUJURXS WR KDYH KLJKHU RGGV WKDQ +DUG 3UHVVHC(
DQRG YHU\ VLPLODU UHVXOWYV DQG IRU H[ SDUWQF

UHPDLQGHU RI WKH JURXSV ZHUH QRW VWDWLVWLFDOO\ !

'LVEXVVLRQ

7KH UHVXOWY UHLQIRUFH SUHYLRXV IHPLQLVW UHVHDUFEk
DEXVH LV D JHQGHUHG FULPH :DOE\ DQG 7RZHUYV D
+R\OH -RKQVRQ 'REDVK DQG 'REDVK +RZH
UHVXOWY DOVR VKRZ WKDW DQ LOQOWHUVHFWLRQDO DSSUF
GHPRQVWUDWHG WKDW DJH FODVV WKH W\SH RI UHODW

SHUSHWUDWRU DQG OLIHVW\OH IDFWRUV DOVR LQIOXHQF

2Q WKHLU RZQ WKH YDULDEOHYV VKRZ WKDW WKRVH ZKR L
OLNHO\ WR EH XQGHU WKH DJH RI IHPDOH ZKLWH IUR
LQ XUEDQ DUHDV DQG KDYH D PDOH SHUSHWUDWRU +R
IURP WKLV DQDO\VLY KDV EHHQ DQDO\WVLQJ WKH LQWHUD!

YDULDEOHYV

9LFWLP SURILOHYV

$QDO\WLV RI WKH UHODWLRQVKLS EHWZHHQ WKH YLFWLP
WKH SURILOH RI YLFWLPVY DQG WKH ULVN IDFWRUV YDULH

7TKH XQLTXH SURILOHV WKDW KDYH EHHQ LGHQWLILHG DU



3SDUWQHUV DQG H[ SDUWQHUYV

7KH PRVW VLPLODU UHODWLRQVKLS SURILOHYVY DUH DPRQ.
SDUWQHUV %RWK UHODWLRQVKLSYVY GHPRQVWUDWH WKH
DV\PPHWU\ FRPSDUHG WR WKH RWKHU IDPLO\ UHODWLRQ
XQGHU WKH DJH RI 7KH\ KDYH KLJKHU RGGV RI UHSHD
WKHUH LV SK\VLFDO YLROHQFH LQ WKH UHODWLRQVKLS

ZKR DUH VWLOO WRJHWKHU &RHUFLYH EHKDYLRXU LV R(
UHSHDW YLFWLPLVDWLRQ IRU H[ SDUWQHUV EXW QRW DV
SK\WLFDO DEXVH 7KLV ILQGLQJ HFKRV WKDW Rl :DOE\ H\
WKH XVH RI WKH WHUP pGRPHVWLF YLROHQW FULPHY UD
VDLG WKDW LQWLPDWH YLROHQFH FDQ VWDUW ZLWK FRH!
EHIRUH EHFRPLQJ YLROHQFH :KDW WKHVH UHVXOWYV GHI
OHVV OLNHO\ WR UHSRUW WKHLU DEXVH WR WKH SROLFH
YLROHQFH 7KLYV GRHV QRW KRZHYHU PHDQ WKDW LW L'
DOWKRXJK D ZLGHO\ SXEOLFLVHG VWDWLVWLF WKDW YLF
EHIRUH UHSRUWLQJ WR WKH SROLFH KDV EHHQ UHFHQWO
6WUDQJ HW DO LW LV VWLOO ZLGHO\ YLHZHG WKDW
UHSRUW DIWHU WKH ILUVW LQFLGHQW W VKRXOG DOVR
DQRDO\WHG ZzDV SULRU WR WKH LOQWURGXFWLRQ RI WKH Ql

LQ W ZRXOG EH XVHIXO WR UHSHDW WKLYV DQDO\VLV

7TKH LQWHUVHFWLRQDO DSSURDFK OHG WR DQRWKHU LQW
GLIITIHUHQFH LQ WKH ULVN RI UHSHDW YLFWLPLVDWLRQ E\
DQG H[ SDUWQHUYV 7KH ULVN LQFUHDVHVY RYHU WLPH IR
ZRPHQ ZLWK PHQ EHFRPLQJ PRUH DW ULVN WKDQ ZRPHQ

FRXOG EH D UHVXOW RI LQFUHDVHG YXOQHUDELOLW\ WR



KHDOWK LVVXHV VXFK DV $O]KHLPHUYV GLVHDVH *RUGR

KDYLQJ WKLV NQRZOHGJH LV LPSRUWDQW WR VXSSRUW V

,Q WHUPV RI FODVV WKH RGGV RI UHSHDW YLFWLPLVDWL
VLIQLILFDQWO\ LQFUHDVHG LI WKH YLFWLPV DUH LQ WKH
JURXSV FRPSDUHG WR WKH +DUG 3UHVVHG /LYLQJ VXSHL
ZKR DUH PRUH OLNHO\ WR EH XQHPSOR\HG OLYH LQ IODYV
DFFRPPRGDWLRQ DQG KDYH ORZHU TXDOLILFDWLRQV OHY
DYHUDJH 2Q WKH RWKHU KDQG WKRVH LQ WKH PRUH PL
SBUEDQLWHY DQG 6XEXUEDQLWHY KDYH ORZHU RGGV 7KL
WKDW WKRVH LQ WKH ORZHU VRFLDO FODVVHYV DUH PRUH
FDQQRW H[SODLQ LV ZKHWKHU WKH PLGGOH FODVV VWLO
OHVV OLNHO\ WR UHSRUW LW WR WKH SROLFH 7KRPDV H!
YLFWLPLVDWLRQ DUH KLJKHU IRU H[ SDUWQHUV ZKHQ WK
RU PHGLXP ULVN ZKLFK VXSSRUWYV WKH OLWHUDWXUH *I
&DWWDQHR *RRGPDQ +HFNHUW *RQGROI WK

YLFWLPV DW LQFUHDVHG ULVN

6LEOLQJV DQG &KLOGUHQ

7KH SURILOH RI YLFWLPV ZKR DUH DEXVHG E\ D VLEOLQJ
GLITHUHQW WR WKRVH EHWZHHQ LQWLPDWH SDUWQHUV D
YLFWLPV VKRZV IDU PRUH VI\PPHWU\ DQG WKH DPRXQW RI
VWHDGLO\ ZLWK DJH 7KHUH DUH YHU\ IHZ YDULDEOHV W
7KH RQO\ SUHGLFWRUV WKDW DUH VWDWLVWLFDOO\ VLJQ
LOWHUDFWLRQ EHWZHHQ DJH DQG JHQGHU ZKLFK LQWHU

DJH IRU IHPDOHV EXW WKH VDPH OHYHO RI ULVN DFURVYV



RGGV IRU WKRVH LQ WKH 5XUDO 5HVLGHQWY 6XSHUJURXSE
VWDWLVWLFDOO\ VLIJQLILFDQW SUHGLFWRUYVY DUH WKH RC
SHUSHWUDWRU LV PDOH DQG WKH RGGYVY EHLQJ RYHU GRX
RGGY DUH DOVR UHGXFHG LI WKH YLFWLP OLYHV LQ D 6XI|

FRPSDUHG WR WKH +DUG 3UHVVHG /LYLQJ VXSHUJURXS

TKHVH SDWWHUQV UDLVH TXHVWLRQV RYHU ZKHWKHU DE’
FKLOGUHQ KDYH WKH VDPH OHYHO RI VHYHULW\ SRWHQW
VWUXFWXUDO FDXVHV :KHUHDV WKH FRQFHSW RI SDWUL
HISODQDWLRQ IRU DEXVH EHWZHHQ LQWLPDWH FRXSOHYV
VLEOLQJV DQG FKLOGUHQ VXJIJHVWYV D GLIITHUHQW W\SH F
ZDUUDQWYV IXUWKHU PRUH TXDOLWDWLYH UHVHDUFK 7K

DJDLQ ZLWK D ORQJHU WLPH SHULRG WR LQFUHDVH WKH

SDUHQWYV

KHUH WKH YLFWLP LV D SDUHQW DEXVHG E\ WKHLU DGX
RGGV RI UHSHDW YLFWLPLVDWLRQ ZKHQ WKHUH LV SK\VL
UHODWLRQVKLS EXW DOVR WKH KLJKHVW RGGV RI UHSHEL
EHKDYLRXU FRPSDUHG WR DQ\ RWKHU UHODWLRQVKLS

FRHUFLYH EHKDYLRXU KDV EHHQ IRXQG WR SHUSHWUDW|
VRQ LQ SHU FHQW RI FDVHV &3$% 7KH RGGV DOVR
WLPHV LI WKH LQFLGHQW KDV EHHQ FODVVLILHG DV KLJK
VWDWLVWLFDOO\ VLIJQLILFDQW RGGV IRU IDPLOLDO UHOD
ROGHU YLFWLPV DUH OHVV OLNHO\ WR UHSRUW WKHLU DI
SHUSHWUDWRU LV WKHLU FKLOG VR WKH\ PD\ OHDYH LW

HVFDODWHG DQG WKH\ DUH LQ JUDYH GDQJHU EHIRUH WK



LW 7KHVH ILQGLQJY HFKR WKH FRQFHUQV IRXQG LQ UHF
KRPLFLGHY LQ ROGHU SHRSOH LQ WKH 8. ZKHUH DQDO\V
PXUGHUVY ZHUH SHUSHWUDWHG E\ FKLOGUHQ RI WKH YLFV
WKH QXPEHUV LQ \RXQJHU DJH JURXSV %RZV 7KLV
RGGV RI D UHSHDW LI WKH YLFWLP LV LQ WKH 5XUDO 5HV
VXSHUJURXS GHPRQVWUDWLQJ WKDW WKH PLGGOH FODV

D UHSHDW LQFLGHQW

(WKQLFLW\

$QDO\VLV RI YLFWLPTV HWKQLFLW\ KDV EHHQ PDGH GLIIL
(VVH[ 3ROLFH XVH 7KH ,& FRGHV ZKLFK DUH EDVHG RQ O
YLHZ RI DQ LQGLYLGXDOfV HWKQLFLW\ KDYH DOVR EHHQ
LGHQWLILFDWLRQ 7KH ,QVSHFWRU LQ WKH )RUFH 'RPHV\
LV RIWHQ WKH RIILFHU ZKR ZLOO FRPSOHWH WKH VHOI LG
WKH YLFWLP VR WKH DFFXUDF\ Rl WKHVH VWDWLVWLFV K
FODVVLILFDWLRQ LV DOVR YHU\ GDWHG DQG GRHV QRW X
ODQJXDJH LW LV XQOLNHO\ WKDW VRPHRQH ZRXOG LGHQ
(XURSHDQY $OVR WKH FODVVLILFDWLRQ GRHV QRW DO
FODVVLILFDWLRQ ZKLFK PDNHV LW GLIILFXOW WR LGHQW
DEXVH LV PRUH SUROLILF 6RPH RI JURXSLQJV DUH YHU\ .
SUREOHPV IRU DQDO\VLVY )RU LQVWDQFH WKH 1RUWK /R
6XUYH\ IRXQG EODFN $IULFDQ DQG EODFN &DULEEHDQTV
DEXVH ZHUH DW SRODU RSSRVLWHV ZLWK EODFN $IULFD«
UHFRJQLWLRQ RI DEXVH DPRQJVW DQ\ HWKQLFLW\ DQG E
ORRQH\ 7KH ZD\ WKH SROLFH KDYH FRPELQHG WKH\

WKHUHIRUH FUHDWHY DQ HFRORJLFDO IDOODF\ 5RELQVR



XQGHUVWDQGLQJ Rl WKH LQGLYLGXDO HWKQLFLWLHV 7k
FODVVLILFDWLRQ RI ZKLWH RU QRQ ZKLWH ZKLFK PDNHYV
LOQWHUVHFWLRQDOLW\ WKH LQWHUDFWLRQ EHWZHHQ HW

JHQGHU DQG FODVYV

:KDW FDQ EH VHHQ IURP ORRNLQJ DW MXVW HWKQLFLW\ L
SRSXODWLRQ DV D ZKROH WKHUH DUH D KLJKHU SURSRU
EODFN %YULWLVK $IULFDQ &DULEEHDQ RWKHU ZKHUHDV W
IHZHU LQFLGHQWYVY WKDQ WKHLU UHSUHVHQWDWLRQ LQ W
&DXWLRQ QHHGV WR EH WDNHQ LQ DQDO\WVLQJ WKHVH UH’
JURXSLQJ RI ,& FRGHVY LQWR FHQVXV JURXSYV KDV PLVSOL
ZURQJ JURXS +RZHYHU IXUWKHU H[SORUDWLRQ RI HWK(
EH D UHIOHFWLRQ RI WKHLU ZLOOLQJQHVV RU KHVLWDOQF
FRXOG EH WKDW FHUWDLQ HWKQLF JURXSY DUH PRUH DW

JURXSV VXFK DV FODVV DQG DJH ZKLFK LQFUHDVHV WKF

,Q (VWH[ WKH UHODWLYHO\ ORZ QXPEHUV RI SHRSOH IUR
PDNHV LW GLIILFXOW WR SURGXFH DQ\ VWDWLVWLFDOO\
UHJUHVVLRQ PRGHOV W ZRXOG EH YHU\ LOWHUHVWLQJ
JHRIJUDSKLFDO DUHDV ZLWK D PRUH GLYHUVH SRSXODWLI

LOWHUDFWY ZLWK RWKHU YDULDEOHYV

6HYHULW\ DQG HVFDODWLRQ

7KH '$6+ DVVHVVPHQW LV VXFFHVVIXO DW FODVVLI\LQJ W
KLJK ULVN DV WKH RGGV RI KDYLQJ DQ LQMXU\ DUH WHQ
FODVVLILHG DV KLJK ULVN DQG RYHU IRXU WLPHV IRU PH

VWDQGDUG $OFRKRO DQG GUXJV DW WKH WLPH RI WKH |



SUHGLFWRUV RI LQMXU\ EXW LQWHUHVWLQJO\ KDYLQJ D
PHQWDO KHDOWK ZKLFK LV D VHSDUDWH '$6+ TXHVWLRQ"
LOQMXU\ EXW LQFUHDVHVY WKH RGGV RI WKH DEXVH JHWW
WKH LQFLGHQWY DUH JHWWLQJ ZRUVH :KDW WKH DQDO\

PDQ\ RWKHU LQFLGHQWY KDYH EHHQ UHSRUWHG E\ WKH \

&ROFOXVLRQO DOG SROLF\ LPSOLFDWLRQV

7KLY LQGLYLGXDO OHYHO DQDO\VLV KDV QRW EXLOW D V|
WKDW WKHUH DUH VHYHUDO SURILOHV RI YLFWLPV WKDW
7TKH PRVW VLIQLILFDQW ILQGLQJ KDV EHHQ WKDW WKH Ut
DQG SHUSHWUDWRUYVY UHIOHFW GLITHUHQW ULVNY DQG SD
OLIHFRXUVH SHFRJQLVLQJ WKHVH GLITHUHQW UHODWLRC
WHUPV GLITHUHQW VHUYLFH DQG VROXWLRQV FRXOG EH F
WKH YLFWLP LV D SDUHQW DQG WKH\ H[SHULHQFH D KLJK
KDV IRXQG WKDW WKH ULVN RI D UHSHDW LQFLGHQW LV K
RWKHU IDPLOLDO UHODWLRQVKLSV WKDW ZHUH H[SORUHC(
DSSURDFK WR WKHVH YLFWLPV PD\ SUHYHQW IXUWKHU YL
SDSHU RQ WKLV DVSHFW RI WKH UHVHDUFFKOLWLRXU WHQWC

-RXUQDO RI 3BROLF\ DQG 3UDFWLFH

$OVR UHFRJQLVLQJ WKH GLITHUHQW SURILOHV RI YLFWLP
DEXVH FOHDUHU LQ FHUWDLQ JURXSV VXFK DV SDUWQHU
PRPHQW LI DOO LQFLGHQWY DUH JURXSHG WRJHWKHU WK
DV\PPHWU\ DPRQJVW LQWLPDWH SDUWQHUV LV ORVW I
DQDO\WHG E\ 6WUDXYV DOVR LQFOXGHG WKH YLROHQ

VLEOLQJV WKHQ LW LV QRW VXUSULVLQJ WKDW WKH\ ZHL



VI\PPHWU\ 7KH SROLFH ZRXOG EHQHILW IURP DQDO\VLQJ

VHSDUDWHO\ DV ZHOO DV DGDSWLQJ WKHLU UHVSRQVH

$W WKH PRPHQW WKH ULVN WR WKH YLFWLP LV PHDVXUH
DQDO\VLV VXJIJHVWY WKDW IRU WKH SXUSRVHV RI SUHGLI
QXPEHU RI YDULDEOHY FDQ EH FROODSVHG LQWR WZR VF
ODWHQW IDFWRUV RI SK\VLFDO YLROHQFH DQG FRHUFLYH
PRUH VWUDLJKW IRUZDUG DQDO\VLVY HDUO\ LQWHUYHQW|

YLFWLP DQG DSSURSULDWH WUHDWPHQW DQG VDQFWLRQ

7DNLQJ DQ LOQWHUVHFWLRQDO DSSURDFK WR WKLV DQDO\
VHHLQJ WKH LOQOWHUDFWLRQ EHWZHHQ JHQGHU DQG RWKH
DQG FODVV 7KHUH DUH KRZHYHU OLPLWDWLRQV WR Wk
LVVXHV DURXQG UHFRUGLQJ HWKQLFLW\ 7KHUH DUH DO
DYDLODEOH LQ WKLV DQDO\VLV VXFK DV VH[XDOLW\ DQG
XQGHUVWDQG WKH QXDQFHVY EHWZHHQ WKH LQWHUVHFWL
FRPSOLPHQWHG ZLWK VRPH PRUH LQ GHSWK LQWHUYLHZ\

WH[W ILHOGY UHFRUGHG LQ WKH '$6+

2QH RI WKH PDLQ OLPLWDWLRQV RI WKLV DQDO\VLV KDV I
KDOIlI RI YLFWLPV KDG FRPSOHWHG D '$6+ DQG WKH GDWD
LOQFRQVLVWHQFLHYVY ZLWK UHSRUWLQJ ZLWK LW DSSHDUL
WR EH FRPSOHWHG E\ WKH YLFWLP SRWHQWLDOO\ EHLQJ
LQVWHDG 7KLV LVVXH FRXOG EH RYHUFRPH LI (VVH[ 3RC
WKDW VSHFLILHVY ZKR KDV FRPSOHWHG WKH TXHVWLRQ

PLVVLQJ '$6+ IRUPV VKRXOG UHGXFH ZLWK WKH QHZ SRO



ULVN YLFWLPV DV ZHOO 7KH SROLFH DOVR QHHG WR DG

UHFRUG HWKQLFLW\ WKH FXUUHQW V\VWHP LV YHU\ RXW

$QRWKHU OLPLWDWLRQ LV ODFN RI LQIRUPDWLRQ RQ WKF
SROLFH WKLV WKHUHIRUH PHDQV DVVXPSWLRQV KDYH W]
YLFWLPLVDWLRQ LV D JRRG SURI[\ IRU DQ RYHUDOO SURIL
YLFWLPV 7KLV PHWKRG LV PRUH OLNHO\ WR LGHQWLI\ P
ZKLFK LV YHU\ XVHIXO IRU SUHGLFWLQJ ULVNLHU DEXVH

ZKHQ GUDZLQJ FRPSDULVRQV ZLWK GDWDVHWYV IURP RWK

SHIHUULQJ WR WKH RULIJLQDO FRQFHSWXDO PRGHO WKDW
VWLOO JDSV LQ RXU XQGHUVWDQGLQJ RI LQGLYLGXDO OF
QRW KDYH DWWLWXGH GDWD RU LQGLYLGXDOTV KHDOWK
LGHQWLILHG VLIQLILFDQW YDULDEOHY DQG FKDUDFWHUL

YLFWLPLVDWLRQ

7KLYV FKDSWHU KDV IRXQG WKDW XVLQJ DQ LOQOWHUVHFWLF
ERWK WKH LQGLYLGXDO DQG IDPLO\ DQG UHODWLRQVKLS
EHQHILFLDO LQ XQGHUVWDQGLQJ KRZ ULVN IDFWRUV DUH
FRQFHSWXDO PRGHO VXJJHVWYVY PXOWLSOH IDFWRUV DFUT
WR GRPHVWLF DEXVH 7KH QH[W VWHS LV WR LQYHVWLJCLC

WKH QHLJKERXUKRRG OHYHO DQG WKHLU YDULDWLRQ RYI



&KDSWHU )LYH 6SDWLDO DOG QHLIJKERXUKRRG O

L, OWURGXFWLRQ

'UDZLQJ RQ WKH OLWHUDWXUH UHYLHZ DQG WKH DQDO\W
WKH PHWKRGRORJ\ WKLV FKDSWHU DLPV WR LGHQWLI\ Z}I
DEXVH FOXVWHUYVY VSDWLDOO\ DQG WHPSRUDOO\ ,W DOV
VLIQLILFDQW FOXVWHULQJ VLPXOWDQHRXVO\ LQ ERWK V!
VWUXFWXUDO DQG FXOWXUDO YDULDEOHYVY DUH HPSOR\HG
FDQ EH SUHGLFWHG DW WKH QHLJKERXUKRRG OHYHO 7K
,QGH[ RI OXOWLSOH '"HSULYDWLRQ YDULDEOHV IURP WKH
WKH UDWH RI DQWL VRFLDO EHKDYLRXU WKH SURSRUWLF
%ODFN $VLDQ DQG OLQRULW\ (WKQLF %%$0( SRSXODWLR
GHQVLW\ DOO PHDVXUHV LGHQWLILHG LQ 6RFLDO 'LVRUJ
RI FRPPXQLW\ FRKHVLRQ %\ XVLQJ *:5 , DP DEOH WR H[S
YDULDWLRQ LQ WKH HITHFWV RI WKHVH SUHGLFWRUV DQG

FRXOG KDYH RQ WKH GHVLJQ RI UHOHYDQW DQG WDUJHW

SHVXOWYV

6SDWLDO GLVWULEXWLRQ

J)LIXUH VKRZV WKH UDWH RI GRPHVWLF DEXVH SHU

&HQVXV /RZHU 6XSHU 2XWSXW $UHD /62% LQ (VVH[ 7KH
KLIKHVW FRQFHQWUDWLRQ RI DEXVH DUH WKH UHG DQG .
RI 6RXWKHQG %DVLOGRQ +DUORZ &KHOPVIRUG &ROFKF

7TKXUURFN DQG &DQYH\ ,VODQG



J)LIXUH 5SDWH RI SROLFH UHSRUWHG GRPHVWLF DE

Domestic abuse rate
per 1000 population

Lower Super Output Areas

I <050 5. Dev.

-0.50 - 0.50 Std. Dev.

[0 050-15 Std Dev.
I 15-255td Dev.

Mapping: Crown Copyright, all rights reserved, OS licence 100013602 - > 2.5 Std. Dev.

1 UHFRUGV DJJUHJDWHG WR 1628V

KHQ WKH *HWLV 2UG *, VWDWLVWLF LV FDOFXODWHG DQ
EH VHHQ WKDW WKHUH DUH DUHDV RI VWDWLVWLFDOO\ V|
DQG KLIJK YDOXHYVY 7KHUH DUH DOVR DUHDV ZKHUH WKHU
FOXVWHULQJ 7KH KRWVSRWYV ZHUH IRXQG LQ &ROFKHVW
VHD DQG 7KXUURFN &ROG VSRWV ZHUH SDUWLFXODUO\ ¢

%UHQWZRRG WKH PRVW DIIOXHQW DUHDV RI (VVH]



J)LIXUH +RW DQG FROG VSRWV RI GRPHVWLF DEXV]

Hotspots of Domestic Abuse
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1 UHFRUGY DJJUHJDWHG WR 162%$V

J)LIXUH LGHQWLILHY FOXVWHULQJ RYHU WKH ZKROH WL
FDQQRW EH VHHQ LV ZKHWKHU WKH FOXVWHULQJ FKDQJH
VWDWLVWLFV LW LV SRVVLEOH WR ORRN DW ERWK WKH V
VDPH WLPH %HIRUH EHJLQQLQJ WKLV SDUW RI WKH DQD
WHPSRUDO SDWWHUQ VHSDUDWHO\ WR H[SORUH WKH RY

(VVH[ RYHU WKH WLPH SHULRG



THPSRUDO GLVWULEXWLRQ

J)LIXUH '"RPHVWLF DEXVH E\ PRQWK LQ (VVH[ 1RYF
'"HFHPEHU

Domestic abuse by month in Essex
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1 UHFRUGV

J)LIXUH LGHQWLILHVY WKH VHDVRQDO QDWXUH RI GRPH\
SHDNLQJ LQ WKH VXPPHU PRQWKY LQ HYHU\ \HDU RI WKH

QXPEHU RI LQFLGHQWYVY ZHUH UHFRUGHG LQ -XO\

:KLOVW WKH ORZHVW UDWHVY ZHUH VHHQ LQ WKH ZLQWHU
VHHQ HYHU\ '"HFHPEHU 7KLV LV D SDWWHUQ DOVR IRXQG

LQ WKHLU /RQGRQ DQDO\VLYV ZKHUH WKH\ IRXQG D E
DEXVH RYHU &KULVWPDV DQG D ODUJH VSLNH DW 1HZ <HLI
SUREOHP RI EUHDNLQJ WKH GDWD LQWR PRQWKO\ WLPH S

~

VSLNH OLNHO\ WR EH VSOLW EHWZHHQ 'HFHPEHU DQG -DC(



J)LIXUH 1XPEHU RI LQFLGHQWY E\ GD\ RI WKH ZHH]I

Epu & }(]Jv] vse C© C }(sZ
A

1 UHFRUGYV

%ULPLFRPEH DQG &DIp DOVR IRXQG WKDW WKH QXPE
LQFUHDVHG DW WKH ZHHNHQG DJDLQ WKLV SDWWHUQ FD
VWXG\ SHULRG ZLWK WKH PRVW LQFLGHQWY EHLQJ UHFR
ZKLFK LV SUREDEO\ PRUH DWWULEXWHG WR HDUO\ 6XQGL
ILIXUH ZKHQ LQFLGHQWYV DUH EURNHQ GRZQ E\ KRXU
KLIKHVW QXPEHUV RI LQFLGHQW ZHUH UHFRUGHG LQ WKF

WKH PRUQLQJ DQG WKH ORZHVW QXPEHU EHWZHHQ DQG



J)LIXUH 1XPEHU RI LQFLGH@GWYV E\ KRXU RI WKH
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6SDFH WLPH

7KH .QR[ WHVW IRXQG WKDW IRU WKH PDMRULW\ Rl WKH \
VLIJQLILFDQW VSDFH DQG WLPH LQWHUDFWLRQ +RZHYHU
PRQWKYV KLIJKOLJKWHG LQ $SSHQRQO\ | RIMKHGOR QM R 8 QWK |
KDYH VLJQLILFDQW VSDFH DQG WLPH LQWHUDFWLRQ ,Q\
VSDFH WLPH LQWHUDFWLRQ LQ D FULPH OLNH GRPHVWLF
EXUJODULHV WKDW PD\ FRQFHQWUDWH LQ D VPDOO JHRJI
SHULRG Rl WLPH LW LV QRW D FULPH W\SH DVVRFLDWHG
FRPPLWWHG E\ WKH VDPH SHUSHWUDWRU 3RWHQWLDO H
VSDFH WLPH FOXVWHU JRRG EH UHSHDW YLFWLPLVDWLRC

FDPSDLJQ HQFRXUDJLQJ UHSRUWLQJ

%\ PDSSLQJ WKH HPHUJLQJ KRWVSRWYV LQ WKH PRQWKV W
SRVVLEOH WR VHH ZKHUH QHZ DQG LQWHQVLI\LQJ KRWVS

LGHQWLILHVY WKDW LQ -DQXDU\ WKHUH ZHUH LQWH(

6HH $SSHQGL][



DURXQG &ODFWRQ $Q LQWHQVLI\LQJ KRWVSRW LV D ORF
VWDWLVWLFDOO\ VLIQLILFDQW IRU RI WKH WLPH SHUL
PRQWK 7KH LQWHQVLW\ RI FOXVWHULQJ KDV VKRZQ D V
LQFUHDVH RYHU WLPH 7KH 3HUVLVWHQW KRWVSRWV ZK
&ROFKHVWHU %DVLOGRQ DQG 6RXWKHQG DUH ORFDWLR
VLIJQLILFDQW IRU LI WKH WLPH VWHS LQWHUYDO ZLWK
DQ LQFUHDVH RU GHFUHDVH LQ WKH LQWHQVLW\ RI FOXV

WKHVH DUH WKH DUHDV ZKHUH D ORQJ WHUP IRFXV LV UH

J)LIXUH (PHUJLQJ KRWVSRW LQ -DQXDU\

Emerging hotspots of domestic abuse in Essex with January 2012 as reference month N
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Emerging hotspots of domestic abuse in Essex with September 2012 as reference month
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Emerging hotspots of domestic abuse in Essex with December 2012 as reference month ~
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J)LIXUH (PHUJLQJ KRWVSRW LQ 0D\

Emerging hotspots of domestic abuse in Essex with May 2013 as reference month N
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1 UHFRUGV

JLIXUH VKRZV WKDW LQ WKH ILQDO VLIJQLILFDQW PRQYV
&ODFWRQ LV VWLOO LQWHQVLI\LQJ DQG &KHOPVIRUG KDV
LOQWHQVLI\LQJ DQG RWKHU WKDW KDYH EHFRPH SHUVLVW

LV QRZ DOVR GHYHORSLQJ D QHZ KRWVSRW

KLOVW WKH YDOXH RI NQRZLQJ KRZ KLVWRULF KRWVSRW
OLPLWHG WKHVH PHWKRGV FRXOG EH HIWUHPHO\ XVHIXC
SDUWLFXODU SROLF\ UHVSRQVHYVY RU LQLWLDWLYHV LQ D
RQO\ EHHQ D IHZ PRQWKY ZKHUH WKHUH KDV EHHQ VLJQL
LOQOWHUDFWLRQ EXW E\ XVLQJ WKH HPHUJLQJ KRWVSRW D

WKH KRWVSRWYVY KDYH HPHUJHG RU GLPLQLVKHG 7KLV DQ



ORQJHU WLPH SHULRG DQG KDV RQO\ ORRNHG DV WKH LQ
RYHU HDFK PRQWK $QDO\VLVY DW GLIIHUHQW WHPSRUDO
FRXUVH RI D GD\ RU ZHHN FRXOG KDYH RSHUDWLRQ EHQH
VWDWLVWLFDOO\ VLIJQLILFDQW , I WKLV W\SH RI DQDO\V
RU SDUWQHU DIJHQFLHV SURMHFWYVY FRXOG EH HYDOXDW &

GHVLIQHG ZKHQ QHZ KRWVSRWV HPHUJH

*HRJUDSKLFDOO\ ZHLJKWHG 5HJUHVVLRQ

6HYHUDO PRGHOV ZHUH UXQ XVLQJ 2/6 DQG *:5 WR H[SOR
GRPHVWLF DEXVH UDWH DW WKH /62% OHYHO 7KH LQLWL
SUHGLFWRUV WR VHH WKH YDOXH WKDW WKH\ KDG RQ Wi
YDULDEOHV WKDW RIITHUHG WKH JUHDWHVW H[SODQDWLR
DQG WKHQ PRUH YDULDEOHYV ZHUH DGGHG DQG UHPRYHG
WKH PRGHO $OWKRXIK WKH U VTXDUH YDOXHV ZHUH UH
RQH YDULDEOH WKH ORUDQYYV , WHVW LQGLFDWHG WKDW
GHQVLW\ VWDQGDUGLVHG UHVLGXDOV VKRZHG QHJDWLYH
GLVSHUVHUHG SDWWHUQ ZLWK OHVV WKDW D SHU FHQ
FRXOG EH D UHVXOW RI UDQGRP FKDQFH 7KLV WKHUHIR!
WKHVH YDULDEOHY YLRODWH WKH EDVLF DVVXPSWLRQ RI
QHHGHG E\ *:5 7KH LQFRPH VFRUH HPSOR\PHQW VFRUH
%$0( RQ WKH RWKHU KDQG KDG ORUDQV , UHVXOWYVY WKDW

VLIQLILFDQW LQGLFDWLQJ D UDQGRP GLVWULEXWLRQ RI

7KH ([SORUDWRU\ 5HJUHVVLRQ WRRO ZDV XVHG LQ WKH 6
DGG PRUH YDULDEOHV WR WKH PRGHOV 7KLV GDWD PLQL

HISODQDWRU\ YDULDEOHV WR VHH ZKLFK PRGHOV SDVV D



WHVWY 7KH WRRO QRW RQO\ LGHQWLILHV WKH KLJKHVW

DOO WKH SRWHQWLDO PRGHO YLRODWLRQV

TDEOH &RHIILFLHQW YDOXHV IRU WKH WRS LQGLY
VHSDUDWH PRGHOV ZLWK WKH UDWH RI GRPHVWLF DE

YDULDEOH

2/6 *:5
ORGHO &RHIILFLHQW 5 $,& OLQ OD|[ 5

ORGHO

,QFRPH VFRUH
,0' ORJ

ORGHO

(PSOR\PHQW
VFRUH ,0'
ORJ

ORGHO
$6% UDWH ORJ
ORGHO

%0( ORJ
ORGHO

3RSXODWLRQ
GHQVLW\ ORJ

1RWH 1 S ORUDQYYV , 2/6 ,QFRPH 6FRUH S (PSOR\PHQW VFRUH
S % 0 ( S BRSXODWLRQ GHQVLW\ S ORUDQYV , *:5 ,QFRPF
S (PSOR\PHQW VFRUH S $6% UDWH S % 0 ( S 3RS XC
S *:5 EDQGZLGWK XVLQJ RSWLPDO $,& PHWKRG ,QFRPH VFRUH QHLJKER
QHLIJKERXUV $6% UDWH QHLJKERXUV % 0 ( QHLJKERXUV 3RSXODWLRQ GHQVLW\

7KH JRRG RI ILWQHVYVY RI HDFK PRGHO ZDV DVVHVVHG ZLW
&ULWHULRQ $,& WKH VPDOOHU WKH YDOXH RI WKH $,&
WR WKH REVHUYHG GDWD +DUULV "KHQ FRQVLGHUI
LQGHSHQGHQW YDOXHV WKH $,& YDOXH ZDV KLJKHU IRU

WR WKH *:5 PRGHOV )XUWKHUPRUH WKH 5 VTXDUHG YDC



VWD\HG WKH VDPH LQ WKH *:5 PRGHOV 7KH *:5 PRGHO Z
DQ U VTXDUHG YDOXH RI ZLWK LQGHSHQGHQW YDULDE
SURSRUWLRQ RI %$0( SRSXODWLRQ GHQVLW\ DQG LQFRP
HPSOR\PHQW VFRUH GLG OHDG WR D KLJKHU U VTXDUH YI
WKH *:5 PRGHO IDLOHG EHFDXVH RI PXOWLFROOLQDOLW\

,QIODWLRQ )DFWRU 9,) FDXVHG E\ DGGLQJ WKH HPSOR\F

7TDEOH &RHIILFLHQW YDOXHYV IRU ILQEDO QHLJKERX
DQG *:5

2/6 *:5
ODULDEOH ERHDNLFLHQUMW.QLPXP OD[LPXP

$QWL 6RFLDO
%HKDYLRXU UDWH

ORJ

BURSRUWLRQ %3$0(

ORJ

,QFRPH VFRUH

,0' ORJ

3RSXODWLRQ GHQVLW\

ORJ

, OQWHUFHSW

1RWH 1 S $,& 2/6 *. 5 5 VTXDUH 2/6 *:5

**5 EDQGZLGWK QHLJKERXUV XVLQJ RSWLPDO $,& PHWKRG ORUDQTV ,
3 *. 5

7TDEOH JLYHV WKH FRHIILFLHQW YDOXHV IRU WKH PRGF

EHVW ILW 7KH FRHIILFLHQWY DUH DOO VWDWLVWLFDOO)
PRGHO LQFRPH LV WKH ELJJHVW SUHGLFWRU RI WKH GRF
WKH $6% UDWH ZLWK D LOQFUHDVH LQ WKH LQFRPH VFR

LOQFUHDVH LQ WKH UDWH RI GRPHVWLF DEXVH UDWH |

DOO RWKHU YDULDEOHV FRQVWDQW



7KH SURSRUWLRQ RI %0( SRSXODWLRQ DQG WKH SRSXOD\
VWDWLVWLFDOO\ VLIJQLILFDQW SUHGLFWRU ZLWK KLJKH!
PRUH GHQVHO\ SRSXODWHG DUHDV :KDW LV QRW FOHDU
DEXVH LV OHVV OLNHO\ WR WDNH SODFH LQ UXUDO DUHD
OLNHO\ WR UHSRUW LW GXH WR JHRJUDSKLF LVRODWLRQ

SUHYHQWY LQWHUDFWLRQ WR VWRS LW %H\HU HW DO

7KH ORUDQYV , VFRUH LQGLFDWHYV WKDW WKH 2/6 PRGHO
VLIQLILFDQW VSDWLDO DXWRFRUUHODWLRQ +RZHYHU >
LVVXH ZLWK WKH ORUDQYV , VFRUH LQ WKH *:5 PRGHO Ut
WKH SDWWHUQ GRHVY QRW DSSHDU WR EH VLJQLILEDQWO\
*:5 RXWSXWV IRU WKLV PRGHO KDG D FRQGLWLRQ QXPEH!
PHDQLQJ WKH UHVXOWY DUH UHOLDEOH ZLWKRXW VWURQ
ZLWK VPDOOHU EDQGZLGWKY EXW WKHVH UHGXFHG WKH
$,& YDOXH DQG WKH PRGHO FRQGLWLRQ QXPEHUV 8VLQ.
WKH PRGHO VXFK DV WKH LQFRPH VFRUH UHGXFHG WKH
QHLJKERXUV EXW WKHUH WKHQ KDV WR EH D WUDGHRII

IRU HDFK FRHIILFLHQW ZDV VPDOO DQG WKHUHIRUH GLG

7TKH FRHIILFLHQWYV RI WKH *:5 PRGHO LQ WDEOH ZHUH
7KH UHODWLRQVKLS EHWZHHQ WKH GRPHVWLF DEXVH UD\
LOQGHSHQGHQW YDULDEOHYV ZDV QRW FRQVLVWHQW VWD)
VXJIHVWLQJ WKDW WKHUH DUH RWKHU VSDWLDO SURFHV
VXSUHVVHG LQ D JOREDO PRGHO $00 RI WKH *:5 FRHIILI
VR WKH UHODWLRQVKLS LV DOzZD\V LQ WKH VDPH GLUHFW
ZLWK VLIQLILFDQW YDULDWLRQ LQ WKH FRHIILFLHQW YDC(

LOQIOXHQFLQJ WKLV UHVXOW FRXOG LQFOXGH SDUWLFXOL



SROLFH UHSRUWLQJ UHSRUWLQJ WR RWKHU VHUYLFHV F
QHLIJKERXUKRRG RU YDULDWLRQV LQ ZHOOEHLQJ DQG FR
) XUWKHU UHVHDUFK LV QHHGHG WR LQYHVWLJDWH WKHVI
LOWHUFHSW IRU WKH PRGHO GHPRQVWUDWHY WKH YDULLCL
FRHIILFLHQW YDOXHYVY LQ WKH 8WWOHVIRUG ODOGRQ 5RF

ORZHVW YDOXHV LQ 7THQGULQJ DQG 7KXUURFN

7KH LQIOXHQFH RI $6% LV VWURQJHU LQ WKH HDVW DQG
KROGLQJ DOO RWKHU YDULDEOHY FRQVWDQW D SHU FH
ZRXOG VHH D SHU FHQW LQFUHDVH LQ WKH GRPHVWLE
VKDGHG WKH GDUNHVW RQ WKH PDSV FRPSDUHG WR D

OLIKWHVW VKDGHG DUHDV 7KLV VXJJHVWYVY WKDW IXUWK
WKH XQGHUO\LQJ FDXVHV Rl $6% LQ DQ DUHD DV WKLV L
VHH ZKHWKHU WKHVH RITHU IXUWKHU H[SODQDWLRQ RQ W

ZLWK GRPHVWLF DEXVH DFURVV VSDFH

$ SHU FHQW LQFUHDVH LQ WKH SURSRUWLRQ RI WKH %$
EHWZHHQ DQG SHUFHQW LQFUHDVH LQ WKH GRPHV
KLIKHVW FRHIILFLHQW YDOXHYVY LQ WKH &KHOPVIRUG %Ut
SHUKDSV WKLV LV LQGLFDWLYH RI UHSRUWLQJ SDWWHUQ
SUHYLRXV UHVHDUFK ILQGLQJ WKDW WKH UHFRJQLWLRQ |
UHSRUW YDULHV E\ HWKQLFLW\ ZLWK WKH EODFN &DULEE
KLIJIKHVW OHYHO RI UHFRJQLWLRQ DQG EODFN $IULFDQ W
JXUWKHU H[SORUDWLRQ RI WKLY UHODWLRQVKLS FRXOG I
WDUJHWLQJ FDPSDLJQV WR LQFUHDVH WKH UHFRJQLWLRC

XQGHUVWDQGLQJ DERXW ZKHUH WR UHSRUW LQ DPRQJVW



2YHUDOO LQFRPH LV WKH PRVW LQIOXHQWLDO YDULDEOH
YDULDEOH WKDW VKRZV WKH JUHDWHVW UDQJH LQ FRHIIL
YDULDEOH FRQVWDQW D SHU FHQW XQLW FKDQJH LQ WK
LQFUHDVH LQ Rl EHWZHHQ SHU FHQW DQG SHU FHC
UDWH ZLWK WKH LQIOXHQFH RI LQFRPH KLJKHVW LQ WKH
ORZHVW LQ 8WWOHVIRUG DQG WKH VRXWK HDVW RI &KHO
ORZHVW FRHIILFLHQW YDOXHV DUH VRPH RI WKH PRVW DI
VXJIJHVWY WKDW HIIHFW RI LQFRPH RQ WKH GRPHVWLE DI
SURQRXQFHG LQ WKH PRUH DIIOXHQW DUHDV DQG WKDW
LQIOXHQFH LQ WKHVH DUHDV 7KH 5 VTXDUHG YDOXHV DI
RI SWWOHVIRUG DQG 6RXWK (DVW RI &KHOPVIRUG z

SURFHVVHVY WKDW DUH QRW FDSWXUHG E\ WKH PRGHO DU

7KH RYHUDOO LQIOXHQFH RI SRSXODWLRQ GHQVLW)\ LV VI
VHHLQJ DQ LQFUHDVH RI EHWZHHQ SHUFHQW DQG
DEXVH UDWH 7KH FRHIILFLHQW YDOXHV DUH KLJKHU LQ

7KHVH DUH DUHDV WKDW DUH SUHGRPLQDQWO\ UXUDO



J)LIXUH &RHIILFLHQW PDSV IRU GRPHVWLF DEXVH U
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J)LIXUH /IRFDO 5 VTIXDUH YDOXHV LQ WKH QHLJKEF
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1 1628V

KHQ WKH 5 VTXDUHG YDOXHY DUH PDSSHG DW HDFK GDW
GLVWULEXWLRQ RI WKH ILW RI WKH PRGHO FDQ EH H[SOR
DUHDVY DUH WKRVH ZKHUH WKH PRGHO SHUIRUPV SDUWLF
5 VITIXDUH YDOXH EHLQJ 7TKHVH DUHDV DUH FRQFHQW
DQRG ZHVW RI WKH FRXQW\ 7KH OLJKWHU DUHDV LQ WKH
WKRVH DUHDV ZKHUH WKH PRGHO GRHV QRW SHUIRUP DV

6TXDUH YDOXH EHLQJ

ODSSLQJ WKH VWDQGDUG UHVLGXDOV IURP WKH *:5 PRGH

SHUIRUPDQFH WR EH YLHZHG JHRJUDSKLFDOO\ 7KH SLQI



WKH PRGHO XQGHUHVWLPDWHYV WKH DPRXQW RI GRPHVWL

JUHHQ ZKHUH LW RYHU SUHGLFWYV ILJXUH

J)LIXUH 6WDQGDUG UHVLGXDOV RI WKH QHLJKERX

Legend
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1 1628V

7KH VHFRQG PRGHO KDG WKH EHVW ILW ZKHQ XVLQJ WKH
PRGHO WDEOH DOWKRXJK WKH RYHUDOO H[SODQDWF
ORZHU WKDW WKH ILUVW PRGHO ZLWK DQ U VTXDUH RI

FRPSDUHG ZLWK IRU WKH ILUVW PRGHO 7KLV LQGLE
IDFWRUV QHHG WR EH FRQVLGHUHG ZKHQ IRFXVLQJ RQ Ul
ILUVW PRGHO DOO WKH YDULDEOHV ZHUH VLJQLILFDQW

LOQWHUFHSW ZDV QR ORQJHU VLJQLILFDQW $JDLQ WKH I

VWURQJHVW SUHGLFWRU IROORZHG E\ WKH UDWH RI $6%



SURSRUWLRQ RI %$0( SRSXODWLRQ 7KH FRHIILFLHQWYV 2
HIKLELWHG YHU\ VLPLODU GLVWUDBDXWKIRRXQX WROLKH M.KN
PRGHO VRPH RI WKH FRHIILFLHQW YDOXHV IRU WKH SURS
VPDOO QHIJDWLYH YDOXHV ZLWK WKH SURSRUWLRQ RI %3

UHSHDW YLFWLPLVDWLRQ UDWH LQ D VPDOO QXPEHU RI C

7DEOH &RHIILFLHQW YDOXHV IRU WKH UHSHDW YLFWL
*:5
2/6 *: 5
O9DULDEOH &RHIILFLHQW 9,) OLQLPXP OD[LP X

$QWL 6RFLDO %HKDYLRXU
UDWH ,+6

BURSRUWLRQ %$0( ORJ

,QFRPH VFRUH ,0'
ORJ

3RSXODWLRQ GHQVLW\
ORJ

,QWHUFHSW

IRWH 1 S $,& 2/6 *.5 5 VTXDUH 2/6 *.5

*:5 EDQGZLGWK QHLJKERXUV XVLQJ RSWLPDO $,& PHWKRG ORUDQTYYV , §
3 *:5

'LVEXVVLRO DOG LPSOLFDWLRQV

7KH VSDWLDO DQG WHPSRUDO DQDO\VLV ILQG FOHDU HYL
GRPHVWLF DEXVH FOXVWHUV ERWK LQ VSDFH DQG WLPH

WKH XUEDQ DUHDV SDUWLFXDOUO\ LQ WKH PRUH GHSULY
DUH PRUH LQFLGHQWY LQ WKH VXPPHU PRQWKYVY DW WKH
HYHQLQJY 7KHUH DUH KRZHYHU RQO\ D IHZ PRQWKYV ZK

ERWK VSDFH DQG WLPH 7KH PHWKRGRORJ\ RI HPHUJLQJ

6HH $SSHQGL[ IRU WKH FRHIILFLHQW PDSV



PRUH XVHIXO WKDQ VWXG\LQJ KLVWRULDO KRWVSRWV DO
SROLFH DQG RWKHU DJHQF\ DQDO\VW FRXOG RSHUDWLRQ
UHVRXUFHYVY DQG VHUYLFHVY DQG WR HYDOXDWH LQWHUYH
DQDO\WLY DQG URXWLQH DFWLYLWLHVY WKHRU\ FRXOG EH
RSHUDWLRQ EDVLY WKH EHQHILWY WR WKH DFDGHPLF NC
WKH SROLFH GDWD GRHV QRW SURYLGH WKH GHWDLO WK
GD\ ZKHQ WKHUH LV WKH DEVHQFH RI D FDSDEOH JXDUGL

SODFH

I1HLIKERXUKRRG PRGHO

(YHQ WKRXJK WKH QHLJKERXUKRRG OHYHO SUHGLFWRUV
GR ORRN PRUH WR WKH SRWHQWLDO GULYHUYV DQG QHLJK
UHVXOW LQ JUHDWHU FRQFHQWUDWLRQV RI DEXVH LQ DQ

GLVFXVVHV WKHVH ILQGLQJV

7KH SDUWLFXODUO\ VLIJQLILFDQW ILQGLQJ IURP WKLV FKI
FDQ EH SUHGLFWHG DW WKH QHLJKERXUKRRG OHYHO XVL
DQG FXOWXUDO YDULDEOHYV ,QFRPH DQG DQWL VRFLDO
SUHGLFWRUV RI DEXVH LQ ERWK WKH RYHUDOO GRPHVWL
UHSHDW YLFWLPLVDWLRQ 7KH *:5 PRGHO SURYLGHV D S
GRPHVWLF DEXVH UDWH H[SODLQLQJ RQ DYHUDJH SHU
WKH GDWDVHW WKH UHSHDW YLFLWLPLVDWLRQ UDWH LV
FHQW RI WKH YDULDELOLW\ 7KH PRGHO UHVXOWYV HFKR
UHSRUWHG GRPHVWLF DEXVH LV PRUH SUHYDOHQW LQ GF
VXSSRUW WKH YLHZ WKDW D VRFLDO SROLF\ UHVSRQVH W

WDFNOH EURDGHU LVVXHV WKDW OHDG WR GHSULYDWLRC



FRKHVLRQ UDWKHU WKDQ MXVW XVLQJ WKH FULPLQDO M.

LOQFLGHQWYV RI GRPHVWLF DEXVH

7KH $6% UDWH LQ DQ DUHD H[SODLQV D VWDJJHULQJ St
GRPHVWLF DEXVH UDWH DQG LV FRQVLVWHQW ZLWK WKH
LOWHUGHSHQGHQFH WKDW 6DPSVRQ IRXQG EHWZHH
DQG RWKHU QHLIJKERXUKRRG IDFWRUV 7KLV LV DQ LPSR
SROLF\ LPSOLFDWLRQV )LUVWO\ GRPHVWLF DEXVH LV R
FULPHV ZLWK RQO\ DURXQG SHU FHQW WKRXJKW WR EI
)ODWOH\ DQG WKHUHIRUH WKH DQWL VRFLDO EHKDY
DFW DV D SUR[\ IRU WKH DPRXQW RI GRPHVWLF DEXVH 6
EHKDYLRXU LV DOVR D WRS SULRULW\ IRU (VVH[ 3ROLFH

LOWHUYHQWLRQ WKDW ORRNV DW ERWK LVVXHYVY DQG H[S

WKDQ WUHDWLQJ WKHP VHSDUDWHO\ FRXOG EH PRUH VXF

7KH DQDO\WVLY KDV VKRZQ KRZ PXFK YDOXH D *:5 PRGHO F
XQGHUVWDQGLQJ WKH UHODWLRQVKLS EHWZHHQ WKH GH
YDULDEOHV $OWKRXJK D SUHGLFWLRQ DQG VHW RI FRHII
/162%$ WKH PRVW YDOXH LQ SROLF\ WHUPV LV IURP WKH V>
FOXVWHUV )RU LQVWDQFH $6% KDV D PXFK KLJKHU FRH
(VVH[ ,Q SROLF\ WHUPV WKH DQDO\VLV ZRXOG VXJJHVW
ZRXOG IRFXV IXUWKHU UHVHDUFK DQG GHVLJQ D UHOHYD
GRPHVWLF DEXVH , /] UHVRXUFHVY DUH OLPLWHG WKHQ D |
LQ WKH HDVW PD\ KDYH PRUH LPSDFW WKDQ D PRUH GLO>
7KH LQLWLDWLYH GRHV QRW KDYH WR ILW ULJLGO\ WR GL
FRXOG IROORZ WKH FOXVWHU ERXQGDULHV LQVWHDG 8V

LQ ZKLFK WR HYDOXDWH WKH LPSDFW RI DQ\ ORFDOLVHG



$ OLPLWDWLRQ WR WKLY DQDO\VLYV LV WKDW GRPHVWLF I
XQGHUUHSRUWHG FULPHVY DQG DVVXPSWLRQV KDYH EHHQ
XQGHUUHSRUWLQJ LV FRQVLVWHQW DFURVV QHLJKERXUK
WKHVH KRWVSRWYVY DVVXPHV WKDW WKH XQNQRZQ FDVHYV
VDPH JHRJUDSKLFDO GLVWULEXWLRQ DQG FKDUDFWHULV
WKHUHIRUH QHHGHG DV LW FRXOG EH WKDW WKLV DQDO\
GHSULYHG DUHDV DQG XQGHU UHSRUWLQJ LV PRUH FRQF
DUHDV 2QH ZD\ LQ ZKLFK WKLV FRXOG EH GRQH ZRXOG
ZLWK GDWD IURP RWKHU DJHQFLHV ZKHUH DEXVH FRXOG
LQFOXGH KHDOWK GDWD FKDULWLHYVY VXFK DV 9LFWLP 65
QHLIJKERXUKRRG VWXGLHV KDYH XVHG VXUYH\ GDWD EXV

VLIH IRU WKH /62%$ DW WKH QHLJKERXUKRRG OHYHO LV WH

6DPSVRQ HW DO TXHVWLRQ ZKHWKHU GLVRUGHU LV
PHFKDQLVP RU DQ RXWFRPH Rl WKH LVVXHV RI VLPXOWDOC
XQDEOH WR DQVZHU WKLV TXHVWLRQ DV *:5 GRHV QRW S|
BUHYLRXV UHVHDUFK KDV IRXQG QHLJKERXUKRRG OHYHO
VREFLRHFRQRPLF GLVDGYDQWDJH WR EH D SUHFEXUVRU WR
RWKHU EHKDYLRXUV WKDW LQIOXHQFH YLROHQFH LQFOX
GLVRUGHU %H\HU HW DO %URZQLQJ 9DQ :\N HV
H[RJHQRXV FKDUDFWHULVWLFVY DUH NQRZQ WR HIIHEW DC
DEXVH .RHQLJ HW DO 29EDPSR HW DO FOXVW
EH SUHVHQW ZKHQ FRQWUROOLQJ IRU KRXVHKROG DQG L
HW DO ZKLFK VXJIJHVWV WKDW HQGRJHQRXV VRELD
OF4XHVWLRQ 7KLV ZDUUDQWYV IXUWKHU UHVHDUFK

DLPHG DW WKH URRW FDXVHV FDQ EH GHVLJQHG



7KH PHWKRG HPSOR\HG LQ WKLV UHVHDUFK RQO\ FRQVLG
/62$ OHYHO RI FRXUVH WKH GLVWULEXWLRQ ZLWKLQ WK
KRPRJHQRXV ODNLQJ DVVXPSWLRQV WKDW HYHU\RQH VK
FUHDWH DQ HFRORJLFDO IDOODF\ 5RELQVRQ 7KH F
IDFWRU LQ WKH YDU\LQJ QDWXUH RI DEXVH DQG WKH ULV
LQFLGHQWY DOWKRXJK WKH VHFRQG PRGHO WKDW IREXV
UHFRJQLVHV WKRVH DUHDV ZKHUH GRPHVWLF DEXVH LV F
LQFLGHQW IRU WKH YLFWLP LQ WHUPV RI UHSRUWLQJ

PXOWLOHYHO PRGHO FRXOG EH XVHG WR VHSDUDWH WKH
HIITHFWV EXW WKLV PHWKRG LPSOLHY WKH QDWXUH RI U}
DQG WKHUHIRUH ZRXOG QRW LGHQWLI\ WKH QRQ VWDWLR
GRHV )RWKHULQJKDP HW DO $ PRUH UHFHQW PHWHK
VSDWLDO DXWRUHJUHVVLYH PRGHOOLQJ KDV EHHQ XVHG
GHSHQGHQFH RI ODQG SULFHV VR IXWXUH ZRUN FRXOG F
PHWKRGRORJ\ WR SHUVRQDO DQG FRQWH[WXDO FKDUDFW

GRPHVWLF DEXVH 'RQJ DQG +DUULV

:KLOVW WKHUH DUH VRPH OLPLWDWLRQV WKLV DQDO\VL\
LPSOLEDWLRQV IRU VRFLDO SROLF\ ,W KDV EHHQ SRVVL
GRPHVWLF DEXVH LQ DQ DUHD WR D KLJK GHJUHH RI DFF)
UHDGLO\ DYDLODEOH RQOLQH $ VLJQLILFDQW ILQGLQJ K
FRHIILFLHQW YDOXHV RYHU VSDFH ,Q WHUPV RI VRFLDO
LOQOWHUYHQWLRQV WKLY PHDQV WKDW ORFDOLVHG SROLF\
UDWKHU WKDQ XVLQJ EODQNHW UHJLRQDO RU QDWLRQDO
DXVWHULW\ ZLOO DLG WKH DOORFDWLRQ RI UHVRXUFHV \

7KHUH DUH UHDO RSHUDWLRQDO EHQHILWY WR WKLV PHW



UHFRPPHQGDWLRQ ZRXOG EH WR H[SORUH LWV DSSOLFDYV
DQG WR WHVW LW LQ RWKHU DUHDV $ SDSHU EDVHG RQ

UHYLHZ UHYLVH DQG UHVXERDW VDIFEWK R\QKH LMR*X 8 Q D O

, W KDG RUJLQLQDOO\ EHHQ KRSHG WKDW WKLV PRGHO ZR
DQRWKHU DJHQF\ VXFK DV &%$)&%$66 RU WKH 1+6 8QIRUW
SRVVLEOH EXW LQVWHDG D &RPPXQLW\ $VVHW ODSSLQJ |
LGHQWLI\ YDULDWLRQV LQ WKH PRGHO ILW 7KH QH[W FK

HIHUFLVH ZDV H[HFXWHG DQG WKH LQVLJKW WKDW LW JD



&KDSWHU 6L[] &RPPXQLW\ $VVHW ODSSLQJ

L, OWURGXFWLRQ

7KH SUHYLRXV FKDSWHU IRXQG WKDW LW LV SRVVLEOH W
GRPHVWLF DEXVH UDWH DW WKH QHLIJKERXUKRRG OHYHO
DFFXUDF\ XVLQJ LQFRPH WKH OHYHO RI DQWL VRFLDO E}
GHQVLW\ DQG WKH SURSRUWLRQ RI WKH %$0( SRSXODWLTF
YDULDEOHYV VXFK DV LOFRPH ZHUH JRRG SUHGLFWRUV R
DQG $VWKDQD LQ UHSRUWHG GRPHVWLF DEXVH WKH
YDULDEOHYV VXFK DV WKH OHYHO RI DQWL VRFLDO EHKDY

FRQILUPHG E\ WKH PRGHO

7KH PRGHO DOVR IRXQG YDULDWLRQ LQ WKH SUHGLFWRU
DSSUR[LPDWHO\ SHU FHQW RI WKH RYHUDOO YDULDWLF
PRGHO :KDW ZH QHHG WR EH DEOH WR GR LV ZRUN RXW
QHLIJKERXUKRRGVY WKDW KDYH KLJKHU RU ORZHU OHYHOV
WKHLU FLUFXPVWDQFHYVY DQG WKRVH WKDW KDYH KLJKHU

EHFDXVH RI WKHLU FLUFXPVWDQFHV

7KLV FKDSWHU XVHV WKH VWUHQJWKY EDVHG DSSURDFK
FRQGXFW D VHULHV RI FRPPXQLW\ DVVHW PDSSLQJ H[HUF
WKURXJK WKH QHLJKERXUKRRG PRGHO LQ &KDSWHU )LYH
VRPH LPSRUWDQW REVHUYDWLRQV DURXQG QHLJKERXUKF
HIILFDF\ DQG VRFLDO FDSLWDO WKH UROH RI FKXUFKHYV

IRRGEDQNY DQG XQHDUWKYV KLGGHQ DEXVH



SHVXOWYV

IHLIKERXUKRRG FRPSRVLWLRQ

7KH VL]H DQG VWUXFWXUH RI WKH VHWWOHPHQW GLG VHI
DYDLODELOLW\ RI DVVHWY DQG WKH DPRXQW Rl FROOHFW
7R H[SORUH WKLV IXUWKHU WKH YLVLW DUHDV ZHUH FDW
QHLJKERXUKRRG W\SRORJ\ /HH VWDWHG WKDW QHL
ZHOO GHILQHG ERXQGDULHV KDYH KLJKHU OHYHOV RI VR
UHVHDUFK IRXQG WKDW UHJDUGOHVV RI GHQVLW\ PRVW S
DUHD DV RQH WKDW ZDV DSSUR[LPDWHO\ DFUHV 7KLV
WKH GLVWDQFH WKDW SHRSOH ZRXOG EH SUHSDUHG WR
QHLJKERXUKRRG ZHUH LQFOXGHG LQ /HHTV W\SRORJ\ WK
DFTXDLQWDQFH DQG KRPRJHQRXV QHLJKERXUKRRG 7KH
WKH ODUJHVW DUHD ZLWK UHVLGHQWY KDYLQJ D QXPEH!
ZLGH DUHD PHDQLQJ WKH\ DUH OHVV GHSHQGHQW RQ WK
7KHVH QHLJKERXUKRRGV DUH KHWHURJHQRXV LQ ERWK W
SRSXODWLRQ DQG WKH W\SH RI KRXVLQJ 2Q WKH RWKHL
DFTXDLQWDQFH QHLJKERXUKRRGY DUH VPDOOHU LQ SK\V
DURXQG VL[ VWUHHWY DQG ZLWK H[FHSWLRQ RI D IHZ FRI
FRPSULVHG RQO\ RI KRXVHV 3HRSOH OLYLQJ LQ WKHVH
DFTXDLQWDQFHYV ZLWK WKHLU QHLJKERXUV UDWKHU WKL
VHEXULW\ DQG VRFLDO FRQWURO FRPH IURP WKHLU IDPL
WKH KRPRJHQRXV QHLJKERXUKRRG 7KHVH DUHDV DUH O
PLGGOH FODVV DQG XSSHU ZRUNLQJ FODVV IDPLOLHV 7}
VLPLODU LQ WKHLU RXWORRN DQG LQ WKH W\SH RI KRXVL

WKH VL]H RI WKH VLPLODU SRSXODWLRQ 7KH W\SH RI VF



QHLJKERXUV LV PXWXDO DZDUHQHVYVY ZKLFK LV ODUJHO\
LOQWHUDFWLRQ WDNLQJ SODFH /HH

7TDEOH /162%$V FDWHJIJRULVHG E\ QHLJKERXUKRRG W\

ORGHO )LW 8QLW | SFTXDLQWDGQ@GRHWPRIHQRXYV
IHLIKERXUKRRIGKERXUKRRIGKERXUKRRG

2YHU SUHGLEMWHGER Q 6RXWHKHQG

&ODFWRQ

$FFXUDWHGWDIIURQ :DOGHQ OHOIERXUQH
SUHGLFWHG &KHOPVIRUG

*UHHQVWHDG
&ROFKHVWHU

8QGHU 7TKD[WHG IDLQGRQ
SUHGLFWHG "HOVKZRRG

&ROFKHVWHU




8QLW QHLIJKERXUKRRGYV

)LIXUH

&RPPXQLW\ $VVHWYV LQ 6DIIURQ :DOGHQ
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J)LIXUH 6DITURQ :DOGHAQ

6DITURQ :DOGHQ DQ DIIOXHQW WRZQ LQ 8WWOHVIRUG K
DQG WKH IRUPHU WRZQ SODQQHU ZKR VKRZHG PH DURXC
LOQYROYHG LQ WKH ODUNHW 7RZQ +HDOWK &KHFEN 6KH V
DQ RSWLPDO VL]JHIRUD VHWWOHPHQW ZLWK RQH VHFR(
RI FRPPXQLW\ FUHDWHG E\ PXOWLSOH LQWHUORFNLQJ V
WKDW JHQHUDOO\ SHRSOH ZRXOG NQRZ D ORW RI RWKHL

7TKHUH ZHUH D ZLGH UDQJH RI DVVHWYV ZLWKLQ WKH WRZ
WKH /62%$ WKDW , ZDV IRFXVLQJ RQ 7KH LQWHUYLHZHH
VLIH ZRXOG PDNH LW HDV\ IRU UHVLGHQWY WR WUDYHO
DFFHVV DVVHWY DQG VKRSV VR LW ZDV ORJLEFEDO IRU Wk
WKHUH 7KHUH ZHUH D ZLGH UDQJH RI VXSSRUW VHUYLF
$GYLFH %XUHDX FKXUFKHV YROXQWDU\ RUJDQLVDWLRC
VDLG WKDW PDQ\ RI WKH YROXQWDU\ VHUYLFHYVY KDYH D
WR KHOS

$V ILIXUH LOOXVWUDWHY RQH RI WKH EHVW H[DPSOH\
ZDV 6DIIURQ :DOGHQ ZLWK D KHWHURJHQHRXYVY SRSXODWL
RI DPHQLWLHYVY ORVW RI WKH DVVHWY ZHUH IRXQG LQ WK
ZHUH LQ WKH VWXG\ DUHD /62% VR WKH WRZQ FRPHV WR:
DVVHWV $V VKRZQ LQ WDEOH WKH OHYHO RI UHSRUW

/162% , YLVLWHG ZDV DFFXUDWHO\ SUHGLFWHG E\ WKH PRC



J)LIXUH &RPPXQLW\ $VVHWYV LQ 7KD[WHG
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7TKD[WHG VKRZQ LQ )LJXUH DOVR ILWV WKH XQLW QHL

PXFK VPDOOHU WKDQ 6DIIURQ :DOGHQ ZLWK RQO\ WZR /6

XQGHU 7KH VPDOOHU SRSXODWLRQ VL]H DQG UXUDC



UDQJH RI DPHQLWLHY DYDLODEOH ZLWKLQ WKH WRZQ DUI
VXLWDEOH VHUYLFHV IRU YLFWLPV LV DQ LVVXH DOVR UD
E\ WKH 1DWLRQDO )HGHUDWLRQ RI :RPHQYfV ,QVWLWXWHYV
ZRPHQ LQ UXUDO DQG XUEDQ DUHDVY DUH HTXDOO\ DV OLI
WKRVH LQ UXUDO DUHDV LGHQWLILHG D ODFN RI UHOHYD
H[SHULHQFLQJ GRPHVWLF DEXVH SDUWLFXODUO\ QRQ YL
DOVR H[SUHVVHG FRQFHUQ RYHU EHLQJ DEOH WR FRQILG
IRXQG WR SOD\ D

SDUWLFXODUO\ LPSRUWDQW UROH OF&DUU\ DQG :LOOLDF

XQIRUWXQDWHO\ ZDV QRW D VRXUFH RI GDWD DYDLODEOI

7KH DPRXQW RI GRPHVWLF DEXVH UHSRUWHG WR WKH SR
SUHGLFWHG E\ WKH PRGHO LQ 7KD[WHG D ILQGLQJ LQFR
&KDNUDERUWL DQG *DUODQG ODZE\ ZKR SURSF
XQGHUUHSRUWLQJ FRXOG EH KLJKHU DQG DQ LQYLVLEOH
HISODQDWLRQ FRXOG EH WKDW XQGHUUHSRUWLQJ LV VW
PXOWLSOH VHUYLFHVY KDYH PRUH RSWLRQV IRU YLFWLPV
YLFWLPV KDYH QRZKHUH HOVH WR UHSRUW DSDUW IURP
FRXOG LQFUHDVH WKH SURSRUWLRQ WKDW DUH UHSRUWL
DOWHUQDWLYH K\SRWKHVLVY FRXOG EH WKDW FROOHFWLY
SRSXODWLRQ JURXSV ZKR ITHHO GLVHQJDJHG 7KLV ZLOO

LQ WKH QH[W VHFWLRQ

$QRWKHU LVVXH RI EHLQJ D VPDOO UXUDO XQLW QHLJKEF

IDOODF\ LV FUHDWHG E\ DJJUHJDWLQJ SHRSOH LQWR FHQ



LQ &KDSWHU 6L[ IRXQG WKDW WKRVH ZLWK ORZHU LQFRP
GRPHVWLF DEXVH WR WKH SROLFH 7KH &%$0 H[HUFLVH KL
WKHUH DUH D ZLGH UDQJH RI VHUYLFHV LQ PRUH GHSULY
DJJUHIJDWLQJ SHRSOH LQWR FHQVXV DUHDV PHDQV WKDW
OLYLQJ LQ JHQHUDOO\ DIIOXHQW DUHDV PD\ QRW KDYH L
DV WKH\ ZRX0OG VKRXOG WKH\ OLYH LQ D KRPRJHQRXVO\
JHQHUDOO\ DIIOXHQW ZLWK DQ DYHUDJH KRXVH SULFH RI

ZKLFK KDV OHG WR D ELJ GLYLGH EHWZHHQ WKRVH Z
WR EX\ D KRXVH LQ WKH DUHD )LJXUH LOOXVWUDWHYV
WASHV ZLWKLQ WKH WRZQ DQG WKH LVVXHV FUHDWHG E\

GLYHUVH SRSXODWLRQ LQ D VPDOO UXUDO DUHDYV



)LIXUH

7KD[WHG

7TKD[WHG LV D VPDOO KLVWRULFDO WRZQ LQ UXUI
VKRZHG PH DURXQG H[SODLQHG KRZ WKH WRZQ D
WKH DVVHWYV VXFK DV WKH LQIRUPDWLRQ FHQWU
SURYLGH JXLGHV DQG LQIRUPDWLRQ IRU WRXULYV
DITOXHQW EXW WKH LQWHUYLHZHH H[SODLQHG W
RZQHUV OLYLQJ LQ SURSHUWLHYV ZKLFK IHDWXUH
VRFLDO KRXVLQJ WKH WZR SKRWRJUDSKV DERYH
KHWHURJHQHLW\ RI WKH DUHD PHDQV WKDW WKH
LV PRUH GLYHUVH 7KH WRZQ FDWHUV ZHOO IRU
ERZOV FOXE RYHU V GD\ FHQWUH GLVDEOHG FI
LQ WKH %DSWLVW FKXUFK EXW ZKLOVW WKHUH D
FOXE IXQGLQJ LVVXHV PHDQ WKDW VHUYLFHV VX
KRF DQG UHVLGHQWYV ZRX0OG QHHG WR WUDYHO W

DO 8WW
WWUDF
H DQG
WV 7K
KDW W]
RQ SR\
LOOXV
UDQJH
WKH RC
HQWUH
UH SDL
FK DV &
R 6DIIL
YLFHV

PRUH UHJXODUO\ IXQGHG RU DOWHUQDWLYH VHU




+RPRIJHQRXV QHLIJKERXUKRRGYV
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&KHOPVIRUG LV WKH RQO\ FLW\ LQ (VVH[ DQG OHOERXUQF

QHLIJKERXUKRRG ZLWKLQ WKH FLW\ GHPRQVWUDWHG VRF/|



ZLWK *DQV LGHD RI DQ XUEDQ YLOODJH D FRQFHSW
WRGD\ WKDW DGYRFDWHY VXVWDLQDEOH ZHOO GHVLJQH
SODFH DQG FRPPXQLW\ $OGRXV JUDQNOLQ DQG 7DL!

7KH DUHD LV ORQJ HVWDEOLVKHG DQG WKH KRXVLQ
PH DURXQG GHVFULEHG LW DV DQ DUHD ZKHUH \RX HLWKH
OHDYH XVXDOO\ DIWHU ILQLVKLQJ VEKRRO WKHUHIRUH
RFFXSDWLRQDO DQG UHVLGHQWLDO LPPRELOLW\ IRU WK
VDLG LQFUHDVHG ERWK NLQVKLS WKURXJK YHUWLFDO EF
KRULJRQWDO ERQGY 7KH LQWHUYLHZHH VDLG WKDW SH
WKH DUHD IURP RXWVLGH DQG UHVLGHQWY GLG QRW WUL
WKH KRPRJHQRXV QHLJKERXUKRRG W\SRORJ\ ZLWK D OR
KRXVLQJ VWRFN QRW RQO\ DUH SHRSOH IURP VLPLODU E
LQ VLPLODU W\SH RI KRXVLQJ %ORZHUV /HH * |
&ROFKHVWHU LV DQRWKHU DUHD WKDW ILWVY WKH KRPRJF
OLNH OHOERXUQH WKH *:5 PRGHO DFEXUDWHO\ SUHGLFW

DEXVH LQ WKH QHLJKERXUKRRG
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L, QWHUHVWLQJO\

DQG GHSULYHG DUHDYV

WKH DFTXDLQWDQFH QHLJKERXUKRRGYV

$Q H[DPSOH RI WKLV ZDV WKH /6



*UHHQVWHDG ILJXUH ZKLFK LV GLYLGHG LQWR D VPD
PRUH GHSULYHG HVWDWH QHLWKHU ZLWK PDQ\ RI WKHLU
LOWHUYLHZHH GRXEWHG ZKHWKHU WKH UHVLGHQWYV RI W
DVVHWYV LQ *UHHQVWHDG 7KH DUHDV GLG QRW GHPRQVYV
WKDW ZDV YLVLEOH LQ WKH XQLW DQG KRPRJIJHQRXV QHL:
RI GRPHVWLF DEXVH ZHUH UHSRUWHG WR WKH SROLFH LC
E\ WKH PRGHO SHUKDSV LQGLFDWLQJ WKDW UHVLGHQWYV

LQFUHDVLQJ WKH SURSRUWLRQ RI SROLFH UHSRUWLQJ

'LVEXVVLRQ VXPPDU\ RI QHLIKERXUKRRG W\SRORJLHV

7KH FDXVHV RI GRPHVWLF DEXVH DUH PXOWLIDFHWHG DQ
VLPSOLVWLF WR EH XVHG LQGHSHQGHQWO\ EXW IURP WK
YLVLWHG LW GRHV VHHP WKDW WKRVH OLYLQJ LQ XQLW
QHLIJKERXUKRRGY GHPRQVWUDWHG PRUH FROOHFWLYH HI
VRFLDO DFTXDLQWDQFH QHLIJKERXUKRRGY WHQGHG WR H
DQG bW WKH YHU\ OHDVW GLIITHUHQW SDWWHUQV RI UHSF

RI DEXVH YDU\ FDQQRW EH FRQFOXGHG IURP WKLV DQDO\

&ROOHFWLYH HIILFDF\ DQG VRFLDO FDSLWDO

7KHUH ZHUH WZR DUHDV ZKHUH FROOHFWLYH HIILFDF\ ZD
IDLQGRQ D V QHZ WRZQ DQG WKH RWKHU WKH FRDVWI
VKRZV KRZ WKH WRZQ FHQWUH LQ /DLQGRQ ZDV TXLHW

D FRPPXQLW\ KXE EXW LW ZDV VKXW RQ WKH GD\ RI WKH



SUHFLQFW ZDV VXIIHULQJ IURP FRQFUHWH FDQFHU :KLO

DVVHWV VXFK DV FKXUFKHV WKH\ ZHUH FORVHG RQ WKH

7KH LQWHUYLHZHH DQ (VVH[ &RXQW\ &RXQFLO HPSOR\HH

GHVFULEHG WKH ORFDO DUHD

M)RUG LV D ELJ HPSOR\HU LQ WKH WRZQ DQG D ORW RI W
H[ VRFLDO KRXVLQJ 7KH WRZQ FHQWUH KDV EHHQ DZDL\
RYHU WHQ \HDUV QRZ DQG PDQ\ RI WKH VKRSV DUH FORV|
VHH ODUJH SRWKROHV LQ WKH FDU SDUNV ZKLFK QR RQF
LV UHGHYHORSHG 2Q WKH RWKHU KDQG WKH QHLJKERX
UHFHQWO\ XQGHUJRQH D WRZQ FHQWUH UHYLWDOLVDWLF
IRRWIDOO , LPDJLQH WKDW WKH UHVLGHQWY RI /IDLQGR(
%DVLOGRQ WKDW WKHLU RZQ WRZQ FHQWUH ¢

J)LIXUH IDLQGRQ WRZQ FHQWUH




,Q &ODFWRQ WKH LQWHUYLHZHH D ORFDO UHVLGHQW GH

IURP PXOWLSOH LVVXHV

H7KH WRZQ VXIIHUV [ URP D ODFN RI IDFLOLWLHV WR RFFX
FRDVWDO ORFDWLRQ DQG GLVWDQW SUR[LPLW\ WR RWKH
SHRSOH EHFRPH GLVHQJDJHG OHDGLQJ WR DQWL VRFLDC
DOFRKRO LVVXHV 7KH WRZQ FHQWUH GRHV QRW KDYH V
SHRSOH LQWR WKH DUHD , KDYH OLYHG LQ &ODFWRQ IR
OLYHG LQ (DVW /RQGRQ , KDYH WULHG WR HQJDJH ZLWK
RUJDQLVH HYHQWYV VXFK DV D EHDFK SDUW\ EXW P\ HQW
DSSUHFLDWHG DQG , JHW WKH LPSUHVVLRQ WKDW WKH\ C
WKH\ KDYH WR 6KH VDLG WKDW WKH DUHD ODFNHG WKH
SUHYLRXV QHLJKERXUKRRG DQG VKH VDLG D ORW RI SHR!:
WKRVH ZKR ZHUH QHZ WR WKH DUHD 1

J)LIXUH &RPPXQLW\ $VVHWYVY LQ &ODFWRQ
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:KLOVW ERWK DUHDV KDG UHGXFHG FROOHFWLYH HIILFDF
GRPHVWLF DEXVH FRPSDUHG WR SUHGLFWHG DEXVH VKR
IDLQGRQ PRUH DEXVH WKDQ SUHGLFWHG ZDV UHSRUWHG
&ODFWRQ ILJXUH KDG OHVV DEXVH UHSRUWHG WKDQ
IRU KLIJKHU UHSRUWLQJ LQ /DLQGRQ FRXOG EH WKDW WK
DFFHVVLEOH DVVHWY OHG WR D VPDOOHU QXPEHU RI UHS
PHDQ D KLJKHU SURSRUWLRQ RI DEXVH LV UHSRUWHG WR
KRZHYHU KDG D QXPEHU RI GLITHUHQW RSWLRQV IRU UH?
LOWHUYLHZHH IHOW WKDW WKH DZDUHQHVYV RI WKH VHUY
LOWHUYLHZHH GHVFULEHG KRZ WKH SRSXODWLRQ VXIIHU
PXOWLSOH VRFLDO LVVXHV ZKLFK PD\ KDYH SUHYHQWHG
DWWDFKPHQW ZKLFK KDV EHHQ DUJXHG WR SUHYHQW SH
DQG /RZHU\ /ILYLQJVWRQ HW DO KRZHYHU IR
PDWHULDO RU HQYLURQPHQWDO FLUFXPVWDQFHY KDG D
PRYLQJ WKDQ DWWDFKPHQW ,W LV DUIJXHG WKDW WKLV
PRELOLW\ OHDGVY WR WKH FUHDWLRQ RI DUHDV RI FRQFH
VXIITHU TURP PXOWLSOH VRFLDO LVVXHV *DOVWHU 31
PD\ EH WKDW WKH KLJKHU OHYHO RI UHVLGHQWLDO PREL
UHGXFWLRQ LQ FROOHFWLYH HIILFDF\ KDV UHGXFHG WKH
IURP WKH UDQJH RI DJHQFLHVY WKDW DUH DYDLODEOH A
SUHYLRXV VWXGLHV %URZQLQJ .DVDUGD DQG -DQRZ
DO 6WURQJ VRFLDO FDSLWDO FROOHFWLYH DFWLF
PLIHG WHQXUH DQG QHLJKERXUKRRG PDQDJHPHQW KDYH

SURWHFWLYH IDFWRUV /XSWRQ DQG 3RZHU ZKLFK Z



HISODQDWLRQ IRU ZK\ WKH RWKHU GHSULYHG DUHDV LQ

ZLWK WKH VDPH OHYHO RI LVVXHV WKDW &0ODFWRQ KDV

,Q RWKHU DUHDV FROOHFWLYH HIILFDF\ ZDV HYLGHQW LQ
SRSXODWLRQ VXFK DV ROGHU DIIOXHQW UHVLGHQWYV LQ
LPSDFW LV IHOW DFURVV WKH SRSXODWLRQ DQG WKH OLI
GLIILFXOW WR DVFHUWDLQ 7KHUH ZHUH SDUWLFXODU JL
UHVLGHQWLDO PRELOLW\ DQG ORZ HQJDJHPHQW W FRX
ERQGLQJ VRFLDO YDOXHV WKDW DUH EXLOW DURXQG JUT
HYLGHQW LQ WKH DIITOXHQW SRSXODWLRQ EXW OHVV VR
SDUWV RI WKH WRZQ 3XWQDP +RZHYHU WKHUH ZD
VRFLDO YDOXHV DQ H[DPSOH RI ZKLFK LV D UHFHQWO\ S.
SHRSOHY ZKLFK JLYHV D ELRJUDSK\ RI D FURVV VHFWLRC
SKRWRJUDSKY DQG FDSWLRQV *ULIIHQ 7TKH ERRN C
FRPPXQLW\ VSLULW DFURVV VRFLDO FODVVHV +RZHYHU

WKH FRPPXQLW\ ZKR KDG OLYHG LQ 7KD[WHG IRU VHYHUD
UHVLGHQWLDO PRELOLW\ FRPSRQHQW RI FROOHFWLYH HI
HISODQDWLRQ ZLWK PRUH WUDQVLHQW PHPEHUV RI WKH
LOQWR WKH FRPPXQLW\ DQG IHHOLQJ WKH HIIHFWV RI SRY
KDYH EHHQ HVWDEOLVKHG IRU \HDUV 6DPSVRQ DQG /DXU
ZRXOG EH KHOSIXO ZRXOG EH WR VWUDWLI\ WKH SRSXOD

YDULDEOHYVY VXFK DV WKHLU VWDJH LQ WKH OLIH FRXUVH

$Q DUHD WKDW GHPRQVWUDWHG WKH KLJKHVW OHYHOV R
FDSLWDO ZDV 6DIIURQ :DOGHQ 7KH WRZQ KDV D ODUJH Q

DQG DIJHQFLHY DQG KDG ZDLWLQJ OLVWYV IRU SHRSOH ZD



RUJDQLVDWLRQV VXFK DV WKH IRRGEDQN $IWHU WKH IL
DW D ORFDO VFUHHQLQJ LQ WKH WRZQ RYHU .. ZDV GR
SXWQDP GHVFULEHG KRZ WKH DUHDV WKDW JDLQ Wt
WHQG WR EH WKH DUHDV WKDW DUH QRW WKH PRVW LQ Q
JRRG H[DPSOH RI WKLY 7KH DUHD DOUHDG\ KDV HFRQRP
LW LV UHDOO\ WKH DUHDV OLNH &ODFWRQ ZKLFK KDYH Q
EHQHILW IURP LQFUHDVHG VRFLDO FDSLWDO $ FULWLFL
GHVFULEHV WKH V\PSWRPV RI ORZ VRFLDO FDSLWDO KH
WUHDWPHQW &URWKHUYV ,Q SROLF\ WHUPV WKLV L\
DGGUHVVHG DQG UHVHDUFK FRQGXFWHG LQWR ZKDW FRQ
WR FKDQJH , W LV FOHDU WKDW UHVLGHQWLDO PRELOLW
FRQVLGHUHG

&KXUFKHVY UHOLJLRXV RUJDQLVDWLRQV FRPPXQLW\ FHQ

7KH UROH RI FKXUFKHV LQ SURYLGLQJ VXSSRUW WR WKH
QHDUO\ DOO RI WKH DUHDV EXW WKHLU VRFLDO RXWUHD
LQ WKH GHSULYHG DUHDV $V WKH KRXVLQJ PDQDJHU LQ
H7KH QXPEHU RI UHVLGHQWY DWWHQGLQJ FKXUFK RQ D 6
FKXUFKHV KDYH KDG WR UH HYDOXDWH WKHLU UROH LQ V
KDV VKLIWHG DQG WKH\ DUH DOO RIIHULQJ VRPHWKLQJ \
QXPEHU RI FKXUFKHV JLYHV UHVLGHQWY D FKRLFH DQG H
VRPHWKLQJ WKDW VXLWV WKHP T

,Q WKH PRUH DIIOXHQW DUHDV WKH FKXUFKHV VHHP WR
WUDGLWLRQDO UROH ZLWK IHZHU DFWLYLWLHV JRLQJ RC
6XQGD\ 7KH UDQJH RI DFWLYLWLHV DOVR YDULHG ZLWK

WKH DIITOXHQW DUHDV RI 7KD[WHG DQG JULQWRQ DQG FR)

PRUH GHSULYHG DUHD RI OHOERXUQH LQ &KHOPVIRUG 7



DFWLYLWLHVY WKDW WRRN SODFH LQ PRVW DUHDV VXFK D
FKLOGUHQ DQG FRIIHH PRUQLQJV
7KH W\SH RI FKXUFK DOVR PDGH D GLITHUHQFH WR WKH V
&RPPXQLW\ DQG OHVV WUDGLWLRQDO FKXUFKHV ZHUH HC
UDQJH RI RXWUHDFK ZRUN ZKHUHDV WKH &KXUFK RI (QJC
VWLOO VHHPHG WR ODUJHO\ PDLQWDLQ D PRUH WUDGLWL
REVHUYDWLRQ WKDW 3XWPDQ DOVR REVHUYHG LQ $PHUL]
LQYHVWHG LQZDUGO\ ZLWKLQ WKH HYDQJHOLFDO FKXUFK
IXQGDPHQWDOLVW FKXUFKHV RIITHUHG IDU PRUH WR WKH
, QWHUQDO SROLWLFV ZLWKLQ WKH FKXUFK DOVR SC
VRFLDO SROLF\ UDQJLQJ DFURVV WKH FKXUFKHV ZLWK F
D MNFRQVHQVXVY SHUVXDVLRQ RU D PRUH FRQVHUYDWLYH
ODFKLQ 6RFLDO TXHVWLRQV VXUURXQGLQJ ZRP
EHHQ GHEDWHG ZLWKLQ WKH FKXUFK ZLWK VRPH VWLOO
ZRPHQ DQG UHFHQW GHEDWH KDV DOVR VKLIWHG WR JD\
, VRPH LQ WKH FKXUFK VWLOO YLHZ ZRPHQ DV VXERUGLC(
QHFHVVDULO\ D FDXVDO IDFWRU EXW VWLOO VLJQLILFDQ!
HILVWYV WKHQ WKH UROH RI FKXUFK LQ FRPEDWLQJ DEXV
TXHVWLRQ (GZDUGV DQG (GZDUGYV HYHQ TXHVWLRC
IDFLOLWDWHG LI ZRPHQ DUH GLVFRXUDJHG IURP VHHNLAQ.
WR DEXVLYH KRPHV 1DVRQ &ODUN
'"HVSLWH VRPH EUDQFKHV RI WKH FKXUFK EHLQJ YLHZHG |
YDULDWLRQ DFURVV FKXUFKHV RI WKH VDPH GHQRPLQDW
ZDV HYLGHQW LQ WKLV UHVHDUFK ZLWK VRPH LQWHUHVYV

FDUULHG RXW E\ WKH &KXUFK RI (QJODQG QXQV ZKR OLY



*UHHQVWHDG 7KH\ ZHUH DFWLYH LQ FRPPXQLW\ DFWLYL
FRITHH PRUQLQJ ZLWK ELQJR DQG JDPHV IRU ROGHU UHVL
UHGXFLQJ LVRODWLRQ
ODQ\ RI WKH FKXUFKHV ZHUH OLQNHG LQWR WKH IRRGEDC
YRXFKHU KROGHU RU DFWLQJ DV D GLVWULEXWRU RI IRR(
GRPHVWLF DEXVH LV VHHQ DV WKH SULPDU\ UHDVRQ IRU
SHU FHQW RI FDVHV 7UXVVHOO 7UXVW 7KH IRR
VLWXDWHG ZLWKLQ FRPPXQLW\ FHQWUHYV RU FKXUFKHV W
DV FRXUVHV IRU WKH UHFRJQLWLRQ RI DEXVH 7TKH FRPP
&KHOPVIRUG DOVR KDG D 9LFWLP 6XSSRUW FRXQVHOORU
WLPHV D ZHHN GXULQJ WKH FRIIHH PRUQLQJ 7KH LGHD
VSHDN FRQILGHQWLDOO\ WR D FRXQVHOORU ZKLOVW WKHF
D FRIITHH PRUQLQJ 7KH FRXQVHOORU VDLG WKDW TXLWH
GLVFORVHG DEXVH WR KHU WKLV LV DQ DJH JURXS WKDW
WKH SROLFH 7KLV ZDV WKH RQO\ RYHUW 9LFWLP 6XSSRL

LQ FKXUFKHV LQ WKH VWXG\ DUHDV
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J)LIXUH 6WRUHKRXVH &RPPXQLW\ &HQWUH 6RXWK
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8VLQJ FKXUFKHV WR RITHU WKHVH VHUYLFHV LV LQ OLQH
E\ %ORRG ZKR UHFRJQLVHV WKH SRWHQWLDO FKDQ(
PHHW ROGHU UHVLGHQWYV DQG WKLV LV VRPHWKLQJ WKD
YLFWLPV LQ UXUDO DUHDV 2WKHU FKXUFKHV GLG QRW H
YLFWLPV RI GRPHVWLF DEXVH EXW WKUHH LQWHUYLHZHF
GLVFORVXUHYVY ZHUH PDGH ZKHQ WUXVW KDG EHHQ EXLOW
VRPHRQH LQ WKH RUJDQLVDWLRQ 1DWLRQDO VXUYH\ GD
UHVSRQGHQWYV WUXVW WKH FOHUJ\ WR WHOO WKH WUXW
WKRVH ZKR WUXVW WKH SROLFH SHU FHQW TUXVW L¢
GHFOLQHG E\ SHU FHQW VLQFH ZKHQ WKH\ ZHUH W

SURIHVVLRQ WKH PRVW WUXVWHG SURIHVVLRQ DUH QRZ



7TUXVW ZDV DOVR DQ LVVXH IRU FKXUFKHV RITHULQJ VHUY
VXFK DV WKH &RPPXQLW\ &HQWUH LQ 6RXWKHQG 7KH FH
SRVLWLRQHG LQ D YHU\ GHSULYHG DUHD ULJKW LQ WKH
DQG WKHUH ZHUH DURXQG IDPLOLHVY WKHUH ZKHQ , YLV
EUHDNIDVW DQG KDG D FORWKHY VZDS HYHQW RQ PHDQL

FKLOGUHQYY FORWKHYVY ZKHQ WKHLU FKLOGUHQ QHHGHG \

7KH SDVWRU ZKR UbQ WKH FHQWUH WDONHG RI D VSHFLD
SURVWLWXWHYV

u/DVW ZHHN D SURVWLWXWH FDPH WR PH WR VD\ WKDW V
DJXQ LQ DQ DOOH\ZD\ DQG WROG WKDW VKH ZRXOG EH U
DEXVLYH SDUWQHU RZHG PRQH\ , KDG WR VSHDN WR WK
VHULRXV QDWXUH RI WKH DWWDFN VRPHWKLQJ WKDW , Z
IHHO WKLV ZDV WKH LGHDO RXWFRPH EHFDXVH UHSRUWL
FRQVHTXHQFHYV IRU WKH YLFWLP HLWKHU IURP WKH PDQ
DEXVLYH SDUWQHU EXW QRW UHSRUWLQJ DOVR SXW WKF
+HUH LV DQ H[DPSOH RI D YLFWLP ZKR LQ &KULVWLH V
EH YLHZHG DV DQ LGHDO YLFWLP ZLWK WKHLU LQYROYHF
FRQQHFWLRQ WR FULPH EXW WKH\ IHOW FRPIRUWDEOH W
KDG EHHQ EXLOW VRPHWKLQJ WKH\ FRXOG QRW GR ZLWK
RSSRVLWH FRXOG KDSSHQ LI WKH WUXVW DQG UHODWLRC
PLIKW EH WKDW LQ RWKHU FKXUFKHV DQG RUJDQLVDWLR
ZRXOG QRW KDYH EHHQ EXLOW 7KLV LV FOHDUO\ DQ LVV

HQJDJLQJ ZLWK WKH YLFWLP LV IXQGDPHQWDO WR GLVFO

$OWKRXIJIK WKHUH zZzDV QR HYLGHQFH RI LQDSSURSULDWH
FKXUFKHVY DQG FRPPXQLW\ FHQWUHYVY WKHUH ZDV DQ DJH

QRW HQFRXUDJH YLFWLPV WR UHSRUW WR DQ\RQH HOVH



WKHPVHOYHV 7KLV FRXOG WKHUHIRUH PHDQ WKDW YLFV
LOQDSSURSULDWH JXLGDQFH DQG VXSSRUW DQG ZKLOVW L
JRRG LQWHQWLRQV WKLV PD\ QRW EH WKH EHVW DFWLRC
WKHUH DUH VDIHIJXDUGLQJ LVVXHV 7KLV WKHUHIRUH UD
DQG LW ZDV HYLGHQW WKDW LQ VRPH SODFHV WKLV ZDV
ZHUH VHHQ WR EH JRRG OLVWHQHUV DQG WKH\ ZHUH DEO
PHPEHUV Rl WKH FRPPXQLW\ WUHDWLQJ WKHP DV IHOOR]
OF&OD\ DQG OF$0OOLVWHU EXW YHU\ IHZ ZRXOG KDY
VNLOOV 7UDLQLQJ QHHGV WR EH JLYHQ RQ ZKDW WR GR
PDLQO\ DURXQG DSSURSULDWH VLIJQSRVWLQJ WR DJHQFL
VXSSRUW

&ROOHFWLQJ GDWD RQ ZKHUH YLFWLPV DUH UHIHUUHG W
SRWHQWLDO LPSOLFDWLRQV IRU IXQGLQJ ,Q 6RXWKHQC
FHQWUH DQG PDQ\ RWKHU DJHQFLHV UHIHUUHG RU VLJQS
ZKLFK LV D UHIXJH ,Q PDQ\ FDVHV WKLV ZDV D FOHDU S|
WKH SROLFH $Q DUHD WKDW DFWLYHO\ UHIHUV YLFWLP\
UHGXFWLRQ LQ IXQGLQJ IRU GRPHVWLF DEXVH VHUYLFHYV
XVHG WR DOORFDWH UHVRXUFHV $JHQFLHV VKRXOG QR\
WR WKH SROLFH DQG WKH\ DUH RIWHQ VLJQSRVWLQJ WR
IRU WKH YLEWLPV EXW WKLV GRHV KLJKOLJKW WKDW GD)
EH FROOHFWHG DQG VKDUHG ZLWK WKRVH PDNLQJ FRPPL
ORGHOOLQJ WKH GDWD XVLQJ SUHGLFWRU YDULDEOHYV KL
WKLV PLJKW EH WDNLQJ SODFH DQG WKHQ XQGHUWDNLQJ

WKHVH QHLIJKERXUKRRGY FDQ XQHDUWK SRWHQWLDO DJH



UHIHUV FRXOG EH PDGH KHWKHU RU QRW WKH DJHQF\ |
LQIRUPDWLRQ ZRXOG QHHG WR EH H[SORUHG

7KH UHVHDUFK LGHQWLILHG FKXUFKHV DQG FRPPXQLW\ F
VRXUFH RI VXSSRUW IRU YLFWLPV DQG VWHSV QRZ QHHG
ZRUN ZLWK WKRVH RITHULQJ VXSSRUW 8QIRUWXQDWHO\
RWKHU DVVHWYV IRU GLIITHUHQW UHOLJLRQV WKDW ZHUH F
ZRXOG EH WR H[SORUH ZKHWKHU RWKHU IDLWKV RIIHU D
VXSSRUW 7KLV ZRXOG EH SDUWLFXODUO\ LQWHUHVWLAQ.
KLIJIKHU SURSRUWLRQV RI SHRSOH RI RWKHU IDLWKV VXF
WHVWLQJ ZKHWKHU 3XWQDPYfV LGHD WKDW FXOWXUDO KH
HITHFW RQ VRFLDO FDSLWDO 3XWQDP

IHWZRUN RI UHIHUUDOYV

7KH &$0 H[HUFLVH LGHQWLILHG GLIIHUHQW PHWKRGV RI L
IRU D UDQJH RI LVVXHV LQFOXGLQJ GRPHVWLF DEXVH ZlI
DJHQFLHV ORFDWHG LQ GLIIHUHQW RIILFHV EXW ZLWK IR
EHWZHHQ WKH RUJDQLVDWLRQV DQG RWKHU FR ORFDWLQ
DSSURDFK

,Q OHOERXUQH OLQNV EHWZHHQ LQGLYLGXDOO\ ORFDWHG
WKURXJK WKH :HVW &KHOPVIRUG &RPPXQLW\ $FWLRQ *UR
+RXVLQJ ODQDJHU IRU WKH OHOERXUQH +RXVLQJ +XE H[S
ZRUNHG LQ SUDFWLFH

H,] FOLHQWY FRPH LQ DQG GLVFORVH LVVXHV WKDW WKD)\
WKH H[SHUWLVH WR GHDO ZLWK WKHQ WKHUH LV D QHWZ
UHIHUUDOV FDQ EH PDGH WR D PRUH DSSURSULDWH RUJC
D KRXVLQJ LVVXH ZDV GLVFRYHUHG DW WKH &KLOGUHQTV

ZRXOG VSHDN WR PH DW OHOERXUQH +RXVLQJ +XE OHOE
ZLGHU 1RUWK :HVW &KHOPVIRUG &RPPXQLW\ $FWLRQ JUR



DQG QHLIJKERXUKRRG SUREOHPV DUH GLVFXVVHG DQG D |
DSSURDFK WR UHVROYLQJ LVVXHV LV WDNHQ OHPEHUVK
UHSUHVHQWDWLYHYV I[URP WKH ORFDO FRXQFLO SROLFH

YROXQWDU\ RUJDQLVDWLRQV 7KLV ZzDV VHHQ WR EH D Y
DQ DFWLYH QHWZRUN RI DIJHQFLHV DQG LV YHU\ PXFK D E

JLIXUH &RPPXQLW\ $VVHWV LQ /DLQGRQ
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2Q WKH RWKHU KDQG D YHU\ GLIITHUHQW DSSURDFK ZDV \
WKDW ZDV IRXQG LQ %DVLOGRQ +HUH WKH LQWHUYLHZH
IDLQGRQ DOVR VKRZHG PH WKH QHZO\ UHGHYHORSHG FR
E\ FOLHQWV WR HQDEOH WKHP WR DFFHVV WKH -RE &HQW
OLEUDU\ DQG FRXQFLO VHUYLFHV VXFK DV KRXVLQJ DOC

7TKH EXLOGLQJ ZDV ODUJH DQG PRGHUQ EXW TXLWH
FKDLUV DQG GHVNV VHSDUDWHG E\ SULYDF\ VFUHHQV K
ZRXOG ZRUN IRU HYHU\RQH LV TXHVWLRQDEOH SRELQVR
HYDOXDWHG ZKHWKHU VHSDUDWH RI LQWHJUDWHG RQH
YLROHQFH ZHUH D EHWWHU PRGHO IRU YLFWLPV %RWK .
DQG FKDOOHQJHYVY 7KH RQH VWRS DSSURDFK ZDV HDVLHI
SDUWQHUVKLSY EXW EHLQJ DOLJQHG ZLWK VRPH VWDWXYV
GLVDGYDQWDJH WR VRPH +RZHYHU WKH VHSDUDWH ORF
VHHQ LQ OHOERXUQH PDGH LW PRUH GLIILFXOW IRU DJHC
UHODWLRQVKLSV EXW WKH\ ZHUH YLHZHG DV EHLQJ EHW
PDLQWDLQ FRQILGHQWLDOLW\ 7KHUHIRUH WKH OHOERX
WKH OLQNVY EHWZHHQ DJHQFLHV EXW NHHSV WKHP VHSD!
EHVW DSSURDFK 7KH %DVLOGRQ KXE LV DLPHG DW DGG
QHHGV VXFK DV WKH MRE FHQWUH DQG &LWL]JHQTV $GYLI
VWRS VKRS DSSURDFK WKDW IRFXVHV MXVW RQ GRPHVWL
:DOHV S5RELQVRQ ZRXOG EH D PRUH DSSURSULDWH F
6RXWK (VVH[ KDV UHFHQWO\ VHW XS VXFK KXEV VR LW ZI

HYDOXDWH WKHLU LPSDFW



J)LIXUH %DVLOGRQ KXE

+LGGHQ SRSXODWLRQV

$Q DUHD ZLWK YHU\ ORZ OHYHOV RI UHSRUWLQJ ZDV )ULC
GRPHVWLF DEXVH UHSRUWHG LQ WKH WKUHH \HDU WLPH
RI UHSRUWLQJ LV VHHQ LQ &0ODFWRQ MXVW VL[ PLOHV IU
WLPH SHULRG LOQFLGHQWY ZHUH UHSRUWHG LQ DUHD Z
VL]H :KLOVW H[WUHPHO\ GLITHUHQW DUHDV GHPRJUDSKIL

XQGHU UHSRUWLQJ LV SDUWLFXODUO\ SHUWLQHQW LQ )U

7KH LQWHUYLHZHH UDQ D FDUH FRPSDQ\ DLPHG DW NHHSE
UHTXLUHPHQWY LQ WKHLU RZQ KRPH UDWKHU WKDQ WKH

KRPH 6KH GHVFULEHG WKH DUHD DQG WKH QHHGV RI WK



U7KH UHVLGHQWY LQ J)ULQWRQ WHQG WR EH DVVHW ULFK
WKDQ QHLJKERXULQJ &0DFWRQ 7KH ORFDWLRQ RI JULQV
WKHUH DUH IHZ RSSRUWXQLWLHV IRU ZHOO SDLG HPSOR\
SRSXODWLRQ KDV D KLJK QXPEHU RI EHWWHU RIl UHWLUF
DVVHWYVY PD\ QRW KDYH WKH GLVSRVDEOH LQFRPH WKDW
PLJKW KDYH

, KDYH VHHQ TXLWH D ORW RI DEXVLYH EHKDYLRXU EHWZ
XQOLNHO\ WKDW LW ZRXOG EH UHSRUWHG XQOHVV LW ZI
D GRPHVWLF KRPLFLGH UHFHQWO\ QHDUE\ ZKHUH D ZRPEL
KXVEDQG LQ D FDUH KRPH
ORVW YLFWLPV GRQYW ZDQW WR OHDYH WKH SHUSHWUDW
FDULQJ IRU WKHP DV ZHOO WKH\ MXVW ZDQWHG WKH SHL
DQG JHW KHOS 2IWHQ ZDUULQJ FRXSOHV DUH KDYLQJ W
RI WKHP KDV $O]KHLPHUYV 0\ FOLHQWY GRQYW ZDQW WHF
VHULRXV FDVHV , HQFRXUDJH YLFWLPV WR FRQWDFW DQ
WU\ WR VSHDN WR DGXOW 6RFLDO &DUH 7KH VHUYLFH L
, KDYH FRPH DFURVV VHYHUDO YLFWLPV ZKR ZHUH EHLQJ
ORVW Rl WKH DEXVH KDG EHHQ ILQDQFLDO EXW WKHUH Z
ZKHUH D GDXJKWHU VWUDQJOHG KHU PRWKHU 1
9LFWLPV MXVW ZDQWLQJ WKH DEXVH WR VWRS UDWKHU \
LOQWHUYHQWLRQ LV D ILQGLQJ WKDW +ROGHU DQG 'DO\
UHVHDUFK RQ VHTXHQFLQJ MXVWLFH 7KH ORZ OHYHO RI
UHVHDUFK LQWR ROGHU SHRSOH DQG GRPHVWLF DEXVH
DUH QRW DOZD\V DZDUH Rl WKH VHUYLFHY DYDLODEOH W
RU WKH VHUYLFHV SURYLGHG DUH LQDSSURSULDWH
VHW XS WR GHDO ZLWK SK\VLFDO RU SV\FKRORJLFDO QH}F
7KLV IXUWKHU KLJKOLJKWYV WKH ILQGLQJV RI 3RZHO
LGHQWLILHG WKH SDXFLW\ Rl UHVHDUFK LQWR ROGHU SH

YLFWLPLVDWLRQ DQG WKHLU YXOQHUDELOLW\



YLIXUH &RPPXQLW\ $VVHWV LQ J)ULQWRDQ
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7KH &%$0 YLVLW KLJKOLJKWHG WKH QHHG WR HQJDJH ZLWl
VXUH WKDW WKH\ DUH JLYHQ WUDLQLQJ DQG VLIJQSRVWL(

ZRUN IRU VWDWXWRU\ DJHQFLHVY VR SULYDWH FDUH SUR’



WUDLQLQJ WRR , W DOVR FRQILUPHG WKH SUHYLRXVO\ L
FODULW\ EHWZHHQ HOGHU DEXVH DQG ROGHU YLFWLPV R
GRPHVWLF DEXVH VHUYLFHVY DUH WDUJHWHG DW WKRVH L
VHUYLFHV IRU DGXOWY DUH DLPHG DW WKH IUDLO HOGHU
UHVXOW LV D JDS LQ VHUYLFH SURYLVLRQ DQG WKH SHRSES

EHWZHHQ %UDQGO DQG &RRN 'DQLHOV

7KH VKDPH DQG HPEDUUDVVPHQW RI DEXVH KDYH EHHQ F
UHDVRQV IRU ROGHU YLFWLPV QRW WHOOLQJ DQ\RQH WK
ROGHU FKLOGUHQ PLJKW KDYH 6FRWW HW DO 7KL
ILIXUH UHDOO\ KLIJIKOLJKWYV WKH LQWHUJHQHUDWLR
VRPHWKLQJ DOVR VHHQ LQ UHVHDUFK FRQGXFWHG LQ &D
IRXQG WKDW ZKLOVW VSRXVHV ZHUH PRUH OLNHO\ WR EH
FKLOGUHQ ZHUH PRUH OLNHO\ WR SHUSHWUDWH ILQDQFL

'DQLHOV

'LVEXVVLROQ DOG FRQFOXVLRQYV

2YHUDOO XVLQJ &%0 DV SDUW RI D K\EULG DSSURDFK WR
SROLFH UHSRUWLQJ KDV EHHQ H[WUHPHO\ LQVLJKWIXO D
DIHQFLHV WKDW ZRXOG QHYHU KDG EHHQ FRQVLGHUHG X
DSSURDFK 9LVLWLQJ DUHDV DQG ORRNLQJ WR D FRPPXC
D IXOOHU XQGHUVWDQGLQJ RI WKH G\QDPLFV WKDW LPSD
KHOS WKH LPSRUWDQFH RI VRFLDO FDSLWDO DQG FROOF

QHLIJKERXUKRRG FRPSRVLWLRQ DQG WKH YDU\LQJ QHHGYV



7KH &%$0 H[HUFLVH KDV KLIJKOLJKWHG WKDW XVLQJ RQO\ ¢
FRPPLVVLRQ VHUYLFHY ZLOO OHDG WR LQVXIILFLHQW IXC
RWKHU DIJHQFLHV LV DFWLYHO\ HQFRXUDJHG 7KLV GRHYV
VKRXOG EH HQFRXUDJHG WR UHSRUW WR WKH SROLFH LQ
DSSURDFK WR GDWD FROOHFWLRQ LV QHHGHG )XUWKHU
ZKHWKHU WKRVH ZKR UHSRUW WR RWKHU DJHQFLHV H[KL
WKRVH ZKR UHSRUW WR WKH SROLFH , WKLV GDWD LV X
PRGHOOLQJ FRXOG WDNH SODFH LQ DQRWKHU SROLFH IR
SDWWHUQV DQG ULVN IDFWRUV FDQ EH LQYHVWLJDWHG I.
VXUYH\ FXUUHQWO\ EHLQJ FRQGXFWHG LQ &XPEULD RQ G
FKXUFK S5HVWRUHG 8VLQJ WKH UHVXOWY RI WKLV L
LQFUHDVH WKH XQGHUVWDQGLQJ RI UHSRUWLQJ SDWWHU
1RUWKXPEULD ZKHUH D PXOWL DJHQF\ GRPHVWLF DEXVH
GRPHVWLF DEXVH LQ DOO KRXVLQJ UHODWHG RUJDQLVDW
FRPSDULQJ LW WR SROLFH UHSRUWHG LQFLGHQWYV ZRXOC

RQ UHSRUWLQJ

&%$0 LV D PHWKRG RI DFWLRQ UHVHDUFK WKDW KDV UHDO
FRQGXFWHG 7TKURXJK DVNLQJ TXHVWLRQV DW WKH &ROF
QRZ EHHQ VHW XS VR WKDW WKH *UHHQVWHDG &RPPXQLW
YRXFKHU KROGHU DQG EXV SDVVHV FDQ DOVR EH LVVXHG
WR JHW WKHUH DQG EULQJ WKHLU IRRG KRPH ,W LV D P
WRIJHWKHU I1LQGLQJ VKDUHG YLVLRQ DQG JRDOV VXFK D

ZKR LV QRZ DSSO\LQJ WR YROXQWHHU ZLWK WKH &LWL]H(



$V D PHWKRGRORJ\ &%0 KDV KHOSHG WR RIIHU D XQLTXH

DEXVH WKDW ZRXOG QRW KDYH EHHQ JDLQHG WKURXJK T
%\ ORRNLQJ WR VWUHQJWKY ZLWKLQ D FRPPXQLW\ UDWK
XQHDUWKHG DIJHQFLHV VXFK DV WKH FKXUFKHV |IRRGEDQ
WKDW KDG QRW SUHYLRXVO\ EHHQ FRQVLGHUHG LQ WKLV
UROH LQ VXSSRUWLQJ YLFWLPV SDUWLFXODUO\ LQ WKH
EXLOW XS EHWZHHQ YLFWLPVY DQG WKHVH DIJHQFLHV LV S
KDV KLJKOLJKWHG JHRJUDSKLF DUHDV DQG DJHQFLHV ZK

QHHGV WR EH JLYHQ E\ WKRVH ZLWK VWDWXWRU\ UHVSRC

7KH &%$0 H[HUFLVH KDV DOVR KHOSHG WR H[SODLQ ZK\ WK
SUHGLFWYV LQ FHUWDLQ DUHDV DQG FRQILUPV WKDW WKH
WR LGHQWLI\ WKH OHYHOV RI DEXVH LQ QHLJKERXUKRRG'

GDWD

oLVLWLQJ WHQ GLITHUHQW DUHDV LGHQWLILHG D ORW RI
QHLIJKERXUKRRGY OHYHOV RI FRKHVLRQ DQG PXOWLSOH
FRQWULEXWH WRZDUGV WKH OHYHO RI DEXVH ,W KDV Kl
QHLIJIKERXUKRRG OHYHO LV D JRRG VLIH WR FRQFHQWUDYV
GLIITHUHQW IDFHWYV WKDW LQIOXHQFH DEXVH W UHLQIR
TXDQWLWDWLYH QHLIJKERXUKRRG PRGHO WKDW WKH YDU]I
DEXVH YDU\ RYHU VSDFH 7TDNLQJ D FRXQW\ZLGH DSSURTE
WKDW WKH IDFWRUV WKDW FRQWULEXWH WR DEXVH DUH
QHLIJKERXUKRRGY KDYH PDQ\ HQGRJHQRXV YDULDEOHV W

DEXVH DQG WKH DPRXQW WKDW LV UHSRUWHG WR WKH SI



7KH PHWKRGRORJ\ KHOSHG WR XQHDUWK VRPH RI WKH SC
VXFK DV ROGHU YLFWLPV DQG SURVWLWXWHYV ZKR ZHUH
EXW QRW WR WKH SROLFH 7TKHUH DUH VWLOO VRPH JUR?
PLGGOH FODVV ZKR ZHUH QRW LGHQWLILHG H[SOLFLWO\ |
EHFDXVH WKH PLGGOH FODVV DUH QRW UHSRUWLQJ WR D
FORVH IULHQGV RU IDPLO\ )XUWKHU DQDO\VLV LV QHHG

LQVLIKW LQWR PLGGOH FODVV YLFWLPLVDWLRQ

7TKHUH ZDV RQO\ D OLPLWHG DPRXQW RI WLPH WR YLVLW
DOO RI WKH DVVHWYVY ZHUH RSHQ DQG D GLIITHUHQW LPSU
FUHDWHG KDG WKH YLVLW WDNHQ SODFH RQ DQRWKHU Gl
LOQOWHUYLHZHH LQ HDFK DUHD DQG WKH\ PD\ KDYH KDG W
KDG D GLITHUHQW UROH LQ WKH FRPPXQLW\ ZLWK GLIIHU
DVVHWYV LQ WKH DUHD ,Q VRPH DUHDV PRUH LQIRUPDWL
DW OHDIOHWY DQG SURPRWLRQDO PDWHULDO PDNLQJ LW
LQIOXHQWLDO WKH DVVHW PLIJKW EH WR GLIITHUHQW PHPE
LQ RWKHU DUHDV WKHUH ZDV GLUHFW FRQWDFW ZLWK Wk
VXSSRUW $ &%$0 H[HUFLVH LQ D WUXH $%&"' GHILQLWLRQ
FRPPXQLW\ PHPEHUV DQG ZRXOG EH FRQGXFWHG E\ SHRS
ZHOO $V D UHVHDUFKHU WKH PHWKRGRORJ\ KDV EHHQ D

RITHUV D QHZ DQG XQLTXH XQGHUVWDQGLQJ RI GRPHVWL

8VLQJ /62%V WR GHILQH QHLJKERXUKRRGV LV QRW LGHDO

LQ ZKLFK UHVLGHQWY ZRXOG YLVXDOLVH WKHLU FRPPXQI



SRLQW IURP ZKLFK WR H[SORUH WKH ZLGHU DUHD )RFXV

DUHD DQG WKH DVVHWYV WKDW WKH\ XVH DSSHDUV D JRR(

2QH Rl WKH GLIILFXOWLHV ZLWK WKH FRPPXQLW\ DVVHW
KRZ WR YDOXH WKH DVVHWY WKDW DUH VHHPLQJO\ LQWD
PHDVXUH WKH FRVW RI D VHUYLFH EXW IRU D OHVV IRUP
KDYLQJ WKH DELOLW\ WR FDSWXUH WKH EHQHILWV LQ D 1
+$&7 DQ RUJDQLVDWLRQ WKDW SURPRWH LGHDV DQG LQ
VREFLDO YDOXH EDQN WR PHDVXUH WKH VRFLDO LPSDFW F
WKLV ZRUN FRXOG EH WR SXW D YDOXH RQ WKH ZRUN WK
FRPPXQLW\ WKLV ZRXOG KHOS VWDWXWRU\ DXWKRULWLF
UHVRXUFHV PRUH HIIHFWLYHO\ DQG DOVR WR RIIHU ILQD¢
WKRVH ZKR DUH SURYLGLQJ VHUYLFHV WR YLEWLPV :KL(
DJHQFLHV DUH RIIHULQJ VXSSRUW D FKDQJH LQ SHUVRQ:

GUDPDWLFDOO\ DITHFW WKH VXSSRUW RIIHUHG

7KH UHVHDUFK LGHQWLILHG FKXUFKHYVY DV DQ LPSRUWDQ\
8QIRUWXQDWHO\ , GLG QRW FRPH DFURVV DQ\ RWKHU DV
WKDW ZHUH RSHQ ZKHQ , YLVLWHG $ QH[W VWHS ZRXOG
IDLWKV RIITHU D VLPLODU VRXUFH RI WUXVW DQG VXSSRU'
LOWHUHVWLQJ LQ DUHDV ZKHUH WKHUH DUH KLJKHU SUR:

IDLWKV VXFK DV PHWURSROLWDQ DUHDYV

7KH ELJJHVW FKDOOHQJH QRZ LV IRU SROLF\ PDNHUYV , G

VRFLDO FDSLWDO LV ODFNLQJ LV PRUH VWUDLJKW IRUZD!I



7TKHUH LV DOVR WKH LVVXH RI DFFRXQWDELOLW\ ZKR LV
IRUZDUG" ,V LW WKH ORFDO FRPPXQLW\ ORFDO RUJDQLV
ODWKLH DQG &XQQLQJKDP TXHVWLRQ ZKHWKHU FRPP
WR VXUYLYH UDWKHU WKDQ FKDOOHQJLQJ WKH HFRQRPLF
FKDOOHQJLQJ SRLQW RI KRZ FDQ FRPPXQLWLHYV SURWHF\
HIWHUQDO IDFWRUV VXFK DV WKH p:HVWPLQVWHU HIIHFV
WR GLVSURSRUWLRQDWHO\ DIITHFW SRRUHU FRPPXQLWLH
&URVVOH\ DQG KDYH EHHQ DUJXHG WR KDYH WKH

VIPEROLFDOO\ DQG PDWHULDOO\ &URVVOH\

7KLYV FKDSWHU LV QRZ EHLQJ SUHSDUHG IRU VX&PULQYDMORRI WR D VSFH
*HQGHU EDVHG 9LROHQFH



&KDSWHU 6HYHOQ + 'LVEXVVLRQ FKDSWHU

7KH SUHYLRXV WKUHH HPSLULFDO FKDSWHUYV KDYH SURY|
DEXVH DW WKH LQGLYLGXDO IDPLO\ DQG UHODWLRQVKLS
(DFK FKDSWHU KDV XVHG GLIITHUHQW PHWKRGYVY DQG WKHF
OHYHOV 7KLV FKDSWHU UHIOHFWYVY RQ WKH GLITHUHQW D
WRIJHWKHU ZKDW WKH FROOHFWLYH DQDO\VLV RIIHUV LQ
IRU WKHRU\ WKH DSSOLFDELOLW\ RI WKH RYHUDFKLQJ IU

SDWKzD\V DQG WKH LPSOLFDWLRQV RI JHQGHU

7KH ILOGLQJV DQG WKHLU LPSOLFDWLRQV IRU WKHRU\

$W WKH LQGLYLGXDO OHYHO WKH UHVHDUFK FRQILUPV W
WDFNOLQJ GRPHVWLF DEXVH LV QHHGHG /LNH RWKHU Ul
EH SDUWLFXODUO\ VLIQLILFDQW ZLWK YLFWLPV IDU PRU
HISHULHQFHV RI ZRPHQ WR EH PRUH VHULRXV LQ WHUPV
+RZHYHU WKH ULVN RI UHSHDW YLFWLPLVDWLRQ YDULHYV
YLFWLP ZLWK GLIITHUHQW SDWWHUQV IRU PDOH DQG IHPL
LOQFUHDVHY ZLWK DJH EXW WKH RSSRVLWH LV VHHQ IRU
GHFUHDVLQJ ZLWK DJH 7KH ULVN LV DOVR LQFUHDVHG L
WR WKH SUREOHP RI SROLFH UHFRUGLQJ RI HWKQLFLW\

ZDUUDQWYV IXUWKHU LQYHVWLJDWLRQ

$ VLIQLILFDQW FRQWULEXWLRQ WR H[LVWLQJ LQWHUVHF
EHWZHHQ WKH YLFWLP DQG WKH SHUSHWUDWRU SURGXFF
UHSHDW YLFWLPLVDWLRQ ZLWK SDUWQHUV DQG H[ SDUW
GHJUHH RI JHQGHU DV\PPHWU\ FRPSDUHG WR RWKHU IDP

DUH LQFOXGHG LQ WKH GHILQLWLRQ RI GRPHVWLF DEXVH



SDUWQHUV SK\VLFDO YLROHQFH LQFUHDVHV WKH RGGV R
OHVVHU HIWHQW FRHFLYH EHKDYLRXU IRU H[ SDUWQHUYV
YLFWLPVLDWLRQ LV IRXQG IRU YLFWLPV ZKRVH DEXVH LV
FKLOG EXW WKH RGGV RI UHSHDW YLFWLPLVDWLRQ DUH
FRHFLYH EHKDYLRXU 7KH RWKHU IDPLOLDO UHODWLRQV
VWDWLVWLFDOO\ VLIJQLILFDQW LQFUHDVHG RGGV RI UHSH
SK\VLFDO RU FRHUFLYH EHKDYLRXU ZKLFK HPSKDVLVHYV '

XQGHUVWDQGLQJ ULVN WKURXJK GLITHUHQW LQWHUVHFW

7KH UDWH RI GRPHVWLF DEXVH FDQ EH DFFXUDWHO\ SUH(
OHYHO XVLQJ IRXU YDULDEOHV LQFRPH $6% SRSXODWL
SHUFHQWDJH RI %%$0( SRSXODWLRQ 6RFLDO GLVRUJDQL\
IRFXVHG RQ FULPHV WKDW RFFXUUHG LQ SXEOLF SODFHYV
WKH SUHYLRXV ZRUN RI %URZQLQJ HW DO LQGLFDWL
EH HHWHQGHG WR GRPHVWLF DEXVH ZKLFK ODUJHO\ WDN
VSKHUH /KLV UHVHDUFK WKHUHIRUH VXJJHVWYVY WKDW W
VLPLODU LQ ERWK WKH SXEOLF DQG SULYDWH VSKHUH Z|
RI FRQFHQWUDWHG GLVDGYDQWDJH DQG VRFLDO GLVRUG
VSDFHV 7KH XQLTXH ILQGLQJ IURP WKLV UHVHDUFK LV V
VWDWLRQDU\ ZLWK WKH VWUHQJWK RI WKH YDULDEOHYV )
LPSRUWDQW LPSOLFDWLRQV IRU ERWK SROLF\ UHVSRQVH

WKHRU\ RI FKDQJH

&DUU\LQJ RXW D &%$0 H[HUFLVH LQ D VDPSOH RI DUHDV IR
SRWHQWLDO QHLJKERXUKRRG PHFKDQLVPV WKDW OHG WHEF
UHSRUWHG DEXVH 7KH GLDJUDP LQ ILJXUH LGHQWLIL

PHFKDQLVPV DQG RXWFRPHVY DQG WKHLU FRQQHFWLRQV



WZR IDFWRUV ZHUH IRXQG WR EH VLIJQLILFDQW WKH TXD
FRPPXQLW\ DVVHWY DQG WKH QHLJKERXUKRRG FRPSRVLV
ZDV D KLIJK OHYHO RI HQJDJHPHQW ZLWK FRPPXQLW\ DVYV
HQYLURQPHQW DSSHDUHG WR FUHDWH KLJKHU OHYHOV R
RQO\ SURYLGHG DOWHUDWLYH VRXUFHV RI UHSRUWLQJ E
WKH FRPPXQLW\ DQG WKH FUHDWLRQ RI D FDSDEOH JXDU
WKH QHLJKERXUKRRG DOVR DSSHDUHG WR DFW DV D GUL
8QLW QHLIJKERXUKRRGV RU KRPIJHQRXV DUHDV ZHUH IRXC
WR EXLOGLQJ FROOHFWLYH HIILFDF\ WKDQ WKRVH LQ DFT
7KH SURWHFWLYH IDFWRUV WKDW FROOHFWLYH HIILFDF\
SDUWLFXODUO\ HYLGHQW LQ VRPH DUHDV DQG LW ZDV LQ
WKH OHYHO RI UHSRUWHG DEXVH ZDV FRQVLVWHQW ZLWK
JHQHUDWHG E\ WKH QHLJKERXUKRRG PRGHO ,Q DUHDV V
FROOHFWLYH HIILFDF\ UHSRUWLQJ ZDV HLWKHU KLJKHU R
LQ VRPH FRPPXQLWLHYVY PRUH SHRSOH UHSRUWHG WR WKF
ZKHUH HOVH WR UHSRUW RU LQ VRPH DUHDV SHRSOH GLC

ZHUH VR GLVHQJDJHG ZLWK WKHLU QHLIJKERXUKRRG DQG



YLIXUH L OQWHUYHQWLRQV PHFKDQLVPV DQG RXWFRP

QHLIJIKERXUKRRG OHYHO



/KH UHODWLRQVKLS EHWZHHQ WKH ILOGLQJYV RI HDFK RI Wi

FEKDSWHUV

:KLOVW WKH ILUVW WZR HPSLULFDO FKDSWHUV DUH GUDZQ

GLITHUHQW PHWKRGRORJLHV JUDQXODULW\ DQG WKHRU\ W

QHLIJKERXUKRRG ULVN IDFWRUYVY DQG SUHGLFWRUV 2YHUDC(

PRUH OLNHO\ WR UHSRUW GRPHVWLF DEXVH WR WKH SROLF
ZKLWH KDYH H[SHULHQFHG SK\VLFDO YLROHQFH WKH Sl

SDUWQHU OLYH LQ DQ DUHD WKDW KDV KLJK OHYHOV RI $6

SRSXODWLRQ GHQVLW\

7KH &%$0 FKDSWHU KDV KHOSHG WR TXDOLI\ VRPH RI WKH IL
FKDSWHUV DQG KDV DOVR PDGH OLQNV EHWZHHQ WKH LQGL
ILQGLQJYV )RU LQVWDQFH DW WKH UHODWLRQVKLS OHYHO
YLFWLP ZDV WKH SDUHQW DQG WKH SHUSHWUDWRU DQ DGX
UHSHDW YLFWLPLVDWLRQ LI WKH LQFLGHQW ZDV UHFRUGHC
LQ RWKHU IDPLOLDO UHODWLRQVKLSV W LV VXVSHFWHG \
ZHUH OHVV OLNHO\ WR UHSRUW WKHLU FKLOG WR WKH SRO
DEXVH XQWLO LW KDV UHDOO\ HVYFDODWHG DQG WKH\ DUH L
LGHQWLILHG WKDW J)ULQWRQ D WRZQ ZLWK D ODUJH ROGHL
WKDQ SUHGLFWHG ZLWK WKH QHLJKERXUKRRG PRGHO 7KH
FRQILUPHG WKDW WKH DEXVH LV WDNLQJ SODFH EXW WKD\

WR UHSRUW WKHLU DEXVH WR WKH SROLFH

7KH &%$0 H[HUFLVH DOVR FRQILUPHG WKH VXSHULRULW\ RI X

UDWKHU WKDQ WKH SROLFH GDWD DORQH 8VLQJ WKLV PLJ



SDUWLFXODUO\ XVHIXO LQ H[SODLQLQJ VRPH RI WKH ILQGL
DQG IRU H[SORULQJ KRZ FROOHFWLYH HIILFDF\ FRXOG DFFF

HTXDOO\ GHSULYHG DUHDV PD\ H[SHULHQFH GLIITHUHQW OH"

7TKHUH DUH DOVR OLQNV EHWZHHQ WKH LQGLYLGXDO DQG Q
XVH RI WKH 2$& GDWD +DYLQJ WKH FODVVLILFDWLRQ HQDI
FRQVLGHUHG LQ WKH LQWHUVHFWLRQDO PRGHO W ZDV IR
'"ZHOOHUV DQG +DUG 3UHVVHG /LYLQJ VXSHUJURXSV ZHUH V
GRPHVWLF DEXVH D ILQGLQJ HFKRHG LQ WKH QHLJKERXUKI
HISHULQFLQJ GHSULYDWLRQ DQG GLVRUGHU KDYLQJ WKH K
SUHYLRXV UHVHDUFK KDV VXJIJHVWHG WKDW WKH ODFN RI F
UHVOLHQFH RI WKH YLFWLP PDNLQJ LW PRUH GLIILFXOW W

TRZHUV

7KH DSSOLFDELOLW\ WKHRUHWLFDO IUDPHZRUN

7KH %H\HU HO DO IUDPHZRUN VHW RXW WKH IRXU OD\H
RSHUDWHY 7KH ILUVW EHLQJ WKH LQGLYLGXDO OHYHO Wi
OHYHO WKH WKLUG WKH QHLJKERXUKRRG OHYHO DQG IRUW
OHYHO 7KLV UHVHDUFK VHW WR LQYHVWLIJDWH WKH ILUVW
ILQDO OHYHO 2YHUDOO WKH IUDPHZRUN ZDV D KHOSIXO ZI
DQG WR H[SORUH GLITHUHQW WKHRULHVY RYHU WKH YDULRX

PHWKRGV

, W VRRQ EHFDPH DSSDUHQW WKDW XVLQJ DQ LQWHUVHFWLI
WZR OHYHOV WKH LQGLYLGXDO DQG IDPLO\ DQG UHODWLRC

WKH ILQGLQJV YHU\ PXFK LQWHUOLQNHG JRU IXWXUH UHV|



FRPELQHG ZLWK UHODWLRQVKLS EHWZHHQ WKH YLFWLP DQ

LOQOWHUVHFWLRQV H[SORUHG

7TKH QHLJKERXUKRRG OHYHO ZDV LQYHVWLIJDWHG VHSHUWD
WKHRU\ XVLQJ ERWK TXDQWLWDWLYH DQG TXDOLWDWLYH P
VXSSRUW SUHYLRXV UHVHDUFK LQWR RWKHU FULPH W\SHV
GLVDGYDQWDJH DQG VRFLDO GLVRUGHU LQFUHDVH WKH UD

6DPSVRQ HW DO

7KH GLUHFWLRQ RI FDXVDOLW\ LV GLIILFXOW WR VHH IURP

&$0 H[HUFLVH KHOSHG WR YLVXDOLVH D SUREDEOH FDXVDO
DGDSWHG WKH URXWLQH DFWLYLWLHV WKHRU\ PRGHO &RK
QHLIJKERXUKRRG OHYHO VHH ILIJXUH JRU GRPHVWLF DE
WR EH WKUHH WKLQJV D VXLWDEOH WDUJHW WKH YLFWLP
SHUSHWUDWRU DQG WKH ODFN RI D FDSDEOH JXDUGLDQ <
WR ZKHWKHU WKLV WKHRU\ LV DSSOLFDEOH WR GRPHVWLF

LQ WKH KRPH %URZQLQJ VR LW LV GLIILFXOW WR IDF\
LQ SXEOLF FULPH FRXOG EH D SHUVRQ RU &&79 +RZHYHU

WKH OHYHO RI GLVFORVXUH DQG VSHHG DW ZKLFK DEXVH L
ZKHUH WKHUH LV FROOHFWLYH HIILFDF\ 7KLV WKHUHIRUH
HITHFW DFWLQJ DV WKH FDSDEOH JXDUGLDQ DQG OLQNLQJ |
WKH SHUSHWUDWRUV EHKDYLRXU LV FKDOOHQJHG DQG WKF

WKDQ WKRVH ZLWKRXW WKLV SURWHFWLYH HOHPHQW DQG



)LIXUH

5HODWLRQVKLS

SRWHQWLDO WKHRUHWLFDO SDWKZD\ WR GR

W\SH

ORWLYD
RITHQGH

6XLWDEOH

$EVHQFH R
FDSDEOH JXI

$FWLRQV QRW T
RU GHWHUUHG

X F

6XLWDEOH QHLJKERXUWKRRG

7TDUJHW GRHV QRW HQJDJH
LQ RU UHFHLYH [VXSSRUW
I[URP WKH FRPPXQLW\




KDW LV GLIITHUHQW LQ WKLV PRGHO LV WKDW WKH RULJL
WKHRU\ GRHVY QRW DFFRXQW IRU PDFUR OHYHO VRFLDO I
SRYHUW\ 7KLV UHVHDUFK KDV IRXQG WKH LPSRUWDQFH
IDFWRUV SOD\ LQ SUHGLFWLQJ GRPHVWLF DEXVH , KDYF
FDOOHG WKH LGHDO QHLIJKERXUKRRG LQ ZKLFK WKH WDU
JXDUGLDQ DUH QHVWHG :KLOVW GRPHVWLF DEXVH FDQ |
ZKHUH WKH\ OLYH WKLV PRGHO KHOSV LGHQWLI\ D FDXVI
YLFWLPV 7KH PRGHO DOVR EULQJV LQ QHZ LQWHUVHFW.L
6R IRU HIDPSOH WKH FURVV RYHU EHWZHHQ WKH WDUJHW
UHODWLRQVKLS W\SH DQG WKH ULVN RI DEXVH DQG WKH
WR WKH UHODWLRQVKLS EHWZHHQ WKH YLFWLP DQG WKH
WKDW EHWZHHQ WKH WDUJHW DQG WKH ODFN RI D FDSDE
WKHUH PD\ EH D FOLPDWH RI WROHUDQFH WKDW DOORZV

KLY YLROHQW EHKDYLRXU ZLWKRXW WKH ZRPDQ EHLQJ DI

6R IRU HIDPSOH WKH ULVN RI YLFWLPLVDWLRQ ZRXOG EH
DJH RI LQ D UHODWLRQVKLS ZLWK RU KDYLQJ MXVW HC
D VLPLODU DJH RU ROGHU 7KH\ OLYH LQ D ORZ LQFRPH

ZRPDQ GRHV QRW KDYH WKH HFRQRPLF UHVLOLHQFH WR |
ZRPDQ FDQ HVFDSH WKH UHODWLRQVKLS FRXOG EH LQIO>
DEOH WR GLVFORVH KHU DEXVH DQG DFFHVV VXSSRUW D(

FRPPXQLW\ FDQ IDFLOLWDWH WKLV E\ DFWLQJ DV D FDSD

7TKH QHLJKERXUKRRG PRGHO KDV DOVR IRXQG WKDW WKH
RYHU VSDFH 6R OLNH D UHFLSH ZLWK D QXPEHU RI LQJU
GLITHUHQW ULVN IDFWRUV LQ HDFK DUHD LV QRW WKH VD

NQRZ WKDW QHDUE\ DUHDV DUH PRUH VLPLODU WKDQ WK



DOVR FKDQJH RYHU WLPH HVSHFLDOO\ LI LQWHUYHQWLR
WKH ULVN RI GRPHVWLF DEXVH 6R LI D WKHRU\ RI FKDQ.
WR EH QRWHG WKDW FRQVWDQW PRQLWRULQJ RI WKH UL\

QHHGHG

$QRWKHU zZzD\ RI WKHRULVLQJ D SDWKzZD\ ZRXOG EH WR V|
DUHD WKDW ODFNV LQ FROOHFWLYH HIILFDF\ FRXOG OHD
DQG RIITHQGHUV 7KLV ZD\ URXQG LV OHVV OLNHO\ WR EH
YLFWLPLVDWLRQ EXW UDWKHU DQ H[FHUEDWLQJ IDFWRU

ULVN IDFWRUV IRU EHFRPLQJ DEXVLYH

$ FROVLGHUDWLRQ RI WKH LPSOLFDWLRQV RI JHQGHU

7KH DQDO\WLY DW WKH LQGLYLGXDO DQG IDPLO\ DQG UHC
LOWHUVHFWLRQDO DSSURDFK WR XQGHUVWDQG WKH ULV
YLFWLPLVDWLRQ ,Q OLQH ZLWK SUHYLRXV UHVHDUFK 2
:DOE\ DQG 7RZHUV WKH ILQGLQJYV UHLQIRUFH WKH LI
ZRPHQ WR EH GLVSURSRUWLRQDWHO\ PRUH OLNHO\ WR H

H[SHULHQFHG WR EH JUHDWHU

7KH QHLJKERXUKRRG OHYHO DQDO\VLYVY ZKLFK ZDV FRQG>
LOQOWHUVHFWLRQDO DQDO\WVLV XVHG YDULDEOHV IURP VR
H[ISORUH WKH SUHGLFWRUV RI WKH GRPHVWLF DEXVH UD\

2QH WKLQJ WKDW LV QRW FRQVLGHUHG LQ VRFLDO GLVRL

2Q UHIOHFWLRQ LI WKH LOWHUVHFWLRQDO DQDO\VLV KD
QHLJKERXUKRRG DQDO\VLV WKHQ WKH NQRZOHGJH JDLQ
KDYH EHHQ XVHG WR LQIRUP WKH XVH RI JHQGHUHG GDW

, W LV SUREDEOH WKDW LI JHQGHU LV VR VLIJQLILFDQW IR



UHODWLRQVKLSVY WKDW LW ZRXOG EH LPSRUWDQW DW WK
DWWULEXWHYV RI WKH QHLJKERXUKRRG FRXOG EH D IXUWI
PRGHO WKDW FRYHUV DOO WKUHH OHYHOV *HQGHUHG G

RI IHPDOH XQHPSOR\PHQW DQG WKH SURSRUWLRQ RI ZRP

7KLY FKDSWHU KDV EURXJKW WRJHWKHU WKH NH\ ILQGLQ
FKDSWHUV WR UHIOHFW RQ WKHLU FROOHFWLYH FRQWUL
RI GRPHVWLF DEXVH &RPELQLQJ WKH ILQGLQJV IURP WK
UHVHDUFK DW WKH LQGLYLGXDO UHODWLRQVKLS DQG QF
QHZ SRWHQWLDO FDVXDO SDWKzZD\ WR EH GHYHORSHG )
FRQVLGHU JHQGHU DFURVY DOO OHYHOV 7KH ILQDO FRC

SROLF\ ZLOO EH FRQVLGHUHG LQ WKH QH[W FRQFOXGLQJ



&KDSWHU (LJKW &RQFOXVLRQ

L, OWURGXFWLRQ
'RPHVWLF DEXVH LV RQH WKH PRVW XQGHU UHSRUWHG FL

SHUFHQW RI YLFWLPV WKRXJKW WR UHSRUW WKHLU DEXV
WKH DEVHQFH RI PXOWL DIJHQF\ GDWD FRPPLVVLRQHUV L
KDG WR ODUJHO\ UHO\ RQ SROLFH GDWD WR PDNH GHFLV!
UHVRXUFHVY DQG VHUYLFHVY /DWH LQWHUYHQWLRQ QRW |
FRXQW\ FRXQFLO EXW DOVR D WUDJLF KXPDQ FRVW 7KF
LGHQWLI\ WKH SUHGLFWRUV RI DEXVH DW WKH LQGLYLGX
HISORUH WKH JHRJUDSKLFDO GLVWULEXWLRQ RI LQFLGHC
SUHGLFWRUV RI DEXVH DQG WR VHH ZKHWKHU WKH SURII
SROLFH LV WKH VDPH DV WKRVH ZKR GR QRW 7KH VWXG

UHVHDUFK TXHVWLRQV

KHUH VKRXOG (VVH[ &RXQW\ &RXQFLO IRFXV WKHLU
KDYH WKH PRVW LPSDFW LQ UHGXFLQJ GRPHVWLF DE
&DQ (VVH[ &RXQW\ &RXQFLO UHO\ RQ (VVH[ 3ROLFH U
SUHGLFW WKH VHUYLFH UHTXLUHPHQWY RI WKRVH ZK
WKH SROLFH"

$UH LQGLYLGXDO RU QHLIJKERXUKRRG YDULDEOHV D

DEXVH"

&KDSWHU VWUXFWXUH

7KLV FRQFOXGLQJ FKDSWHU ZLOO VI\QWKHVLVH WKH PDLC
DGGUHVVLQJ HDFK RI WKH UHVHDUFK TXHVWLRQV LQ WXL

DERXW WKH LPSDFWV RI WKH UHVHDUFK IRU WKHRU\ IROC



KRZ WKH UHVHDUFK FDQ EH DSSOLHG WR SROLF\ )LQDO(

ZLWK VXJIHVWLRQV IRU IXWXUH UHVHDUEFK

KHUH VKRXOG (VVH[ &RXQW\ &RXQFLO IRFXV WKHLU UHVI

KDYH WKH PRVW LPSDFW LQ UHGXFLQJ GRPHVWLF DEXVH'

7KH UHVHDUFK H[SORUHG WKH ULVN IDFWRUV RI DEXVH D
UHODWLRQVKLS DQG QHLJKERXUKRRG OHYHO (YLGHQFH

VKRXOG EH IRFXVHG ZDV IRXQG DFURVY DOO OHYHOV

,QGLYLGXDO

,Q OLQH ZLWK H[LVWLQJ UHVHDUFK WKRVH UHSRUWLQJ W
DQRWKHU LQFLGHQW LI WKH\ DUH IHPDOH +RZHYHU WD
WR WKH DQDO\VLY DOVR IRXQG WKDW WKH DJH RI WKH YL
WKH SUREDELOLW\ RI D UHSHDW LQFLGHQW LQFUHDVLQJ
IRU ZRPHQ ZLWK PHQ KDYLQJ D KLIJIKHU FKDQFH RI D UHS
DIWHU \HDUV ROG 7TKHUHIRUH (VVH[ &RXQW\ &RXQFLO
LOWHUVHFWLRQDO DSSURDFK WR WKHLU VHUYLFH GHVLJ
UHFRJQLVLQJ WKDW D IDU PRUH WDUJHWHG DSSURDFK IR
GLITHUHQW VHFWLRQV RI VRFLHW\ LV PRUH EHQHILFLDO

PRGHO

)DPLO\ DQG LQWHUSHUVRQDO UHODWLRQVKLSYV

$QRWKHU LPSRUWDQW FKDUDFWHULVWLF WR IDFWRU LQW
UHODWLRQVKLS EHWZHHQ WKH YLFWLP DQG WKH SHUSHW
IRUD UHSHDW LQFLGHQW D SUR[\ XVHG LQ WKH DEVHQFI
YLFWLPV RI GRPHVWLF DEXVH ZHUH IRXQG WR YDU\ TXLW

UHODWLRQVKLS W\SH 7KH JHQGHU V\PPHWU\ EHWZHHQ )



PRUH PDUNHG LQ YLFWLPV ZKR DUH SDUWQHUV H[ SDUW
VLEOLQJY DQG FKLOGUHQ VKRZ PRUH RI D VI\PPHWULFDO
SDUWQHUV H[ SDUWQHUYV DQG SDUHQW DQG FKLOGUHQ .
DOVR KDG LQFUHDVHG RGGV RI D UHSHDW LQFLGHQW ZKF
FRHUFLYH EHKDYLRXU ZDV SUHVHQW 7KH PRVW VLJQLIL
UHODWLRQVKLS EHWZHHQ YLFWLPV DQG SHUSHWUDWRUYV
RI DEXVH RYHU WKH OLIHFRXUVH SHFRJQLVLQJ WKHVH G

WKDW LQ SROLF\ WHUPV GLIITHUHQW VHUYLFH DQG VROXW

IHLIKERXUKRRG

7KLV UHVHDUFK KDV IRXQG WKDW WKH SROLFH UHSRUWH:
SUHGLFWHG WR D KLJK GHJUHH RI DFFXUDF\ DW WKH /62§%
YDULDEOHV UDWH RI $6% LQFRPH VFRUH IURP WKH ,0" S
SURSRUWLRQ RI WKH %$0( SRSXODWLRQ 7KLV WKHUHIRL
&RXQFLO WKH LQIRUPDWLRQ RQ ZKHUH WR EDVH WKHLU \
DUH SUHVHQW LQ WKH DUHDV ZKHUH DEXVH LV SDUWLFXC
WKH &6(: ZKLFK ILQG WKDW UHSRUWHG GRPHVWLF DEXVF
DUHDV 7KHVH ILQGLQJV VXSSRUW WKH YLHZ WKDW D VR
DEXVH LV QHHGHG WR WDFNOH EURDGHU LVVXHV WKDW C
GRZQ LQ FRPPXQLW\ FRKHVLRQ UDWKHU WKDQ MXVW XVL

UHDFW WR LQFLGHQWYV RI GRPHVWLF DEXVH

'KLOVW FDXWLRQ LV QHHGHG LQ WKH LQWHUSUHWDWLRQ
FDXVDO PRGHO LW GRHV JLYH SROLF\ PDNHUV DGGLWLR!

QHZ PHWKRGV RI UHGXFLQJ DEXVH



:KDW WKH *:5 PHWKRGRORJ\ KDV DOVR JLYHQ SROLF\ PDI
LOQWR KRZ WKH IRXU SUHGLFWRUV YDU\ LQ VWUHQJWK RY
PXFK VWURQJHU SUHGLFWRU LQ WKH &ROFKHVWHU DQG 7
WKDW D WDUJHWHG LQWHUYHQWLRQ LQ WKHVH DUHDV IR
$6% DQG GRPHVWLF DEXVH ZRXOG EH D EHWWHU XVH RI L

UHSRQVH IRU WKH ZKROH DUHD

7KH UHVHDUFK DOVR IRXQG WKDW WKH KRWVSRWYV RI GRF
RYHU WLPH EXW WKHUH KDV EHHQ VRPH VSDFH WLPH FO
&ODFWRQ DUHD 7KLV WKHUHIRUH ZRXOG EH D JHRJUDSK
&RXQFLO PLIKW ZLVK WR IRFXV RQ KLOVW WKH GDWD X
ROG XVLQJ *,6 WR HYDOXODWH WKH HPHUJLQJ KRWVSRW
ORW RI YDOXH LQ ERWK WKH WDUJHWWLQJ RI UHVRXUFH)

HITHFWLYHQHVYV

:KLOVW WKH *:5 PRGHO LV QRW FDXVDO WKH &%0 H[HUFL"
ZKHUH WKH PRGHO RYHU XQGHU RU DFFXUDWHO\ SUHGLF
OLIJKW RQ VRPH RI WKH YDULDWLRQV LQ UHSRUWLQJ DQG
&RXQFLO FDQQRW MXVW UHO\ RQ SROLFH GDWD WR FRPP

GHWDLOHG GLVFXVVLRQ RI WKLV QRZ IROORZV LQ DQVZH

&DQ (VVH[ &RXQW\ &RXQFLO UHO\ RQ (VVH[ 3ROLFH UHFRI
SUHGLFW WKH VHUYLFH UHTXLUHPHQWY RI WKRVH ZKR GI

WKH SROLFH"

7KH UHVHDUFK LGHQWLILHG WKDW XVLQJ *:5 DQG &$0 DV
IRFXVLQJ RQ ERWK WKH VWUHQJWKY DQG QHHGV DW D QF

HIWUHPHO\ LQVLJKWIXO DQG PDGH LW FOHDU WKDW RQO\



FRPPLVVLRQLQJ VHUYLFHVY ZRXOG PHDQ WKDW VRPH JUR)
QRW JHW WKH UHVRXUFHV WKDW WKH\ QHHG 7KH &$0 H[
LPSRUWDQFH RI VRFLDO FDSLWDO DQG FROOHFWLYH HIIL
QHLIJKERXUKRRG FRPSRVLWLRQ DQG WKH YDU\LQJ QHHGYV
DOVR VKRZHG WKDW XVLQJ WKH *:5 PRGHO WR SUHGLFW
ZDV D PRUH UHOLDEOH PRGHO WKDQ MXVW XVLQJ SROLFF
XQGHU RU RYHU UHSRUWHG FOHDU UHDVRQV IRU YDULDW
WKLV LV WKDW LQ QHLJKERXUKRRGYV ZKHUH UHIHUUDOV V
E\ FKXUFKHV FRPPXQLW\ FHQWUH DQG IRRGEDQNV DUH
ZRXOG EH D GHILFLW LQ IXQGLQJ LI RQO\ SROLFH GDWD 1

UHVRXUFH DOORFDWLRQ

7KH &%$0 H[HUFLVH IRXQG WKDW KRPRJHQRXV QHLJKERXUI
SURGXFH DFFXUDWH PRGHO SUHGLFWLRQV ZKHUHDV WKF
QHLIJKERXUKRRGY ZKHUH UHVLGHQWY ZHUH OHVYV OLNHO
KDG KLJKHU OHYHOV RI SROLFH UHSRUWHG LQ VRPH DUH
RWKHU VHUYLFHV RU FRPPXQLW\ RXWOHWV WR UHSRUW V
VXFK DV &ODFWRQ ZHUH VR GLVHQJDJHG WKDW WKH\ ZH|
DIHQFLHVY 7KH VWXG\ RQO\ ORRNHG DW WHQ DUHDV VR

HISORULQJ WKHVH ILQGLQJV IXUWKHU LQ RWKHU DUHDV

2QH RI WKH JURXSV WKDW ZDV LGHQWLILHG E\ DOO WKH |
+DYLQJ WKLV PLIHG PHWKRG DSSURDFK KDV HQDEOHG SU
GLVFRYHUHG 7KH QH[W UHVHDUFK TXHVWLRQ H[SORUHYV

PRUH GHSWK



$UH LQGLYLGXDO RU QHLJKERXUKRRG YDULDEOHYVY D EHW

DEXVH"

7KLV UHVHDUFK DLPHG WR WHVW WKUHH PHWKRGRORJLH'
WR H[DPLQH WKHLU HIITHFWLYHQHVY LQ SUHGLFWLQJ GRP
DQDO\VLYV ZDV XVHG WR H[SORUH WKH ULVN IDFWRUV DW
vsbwLDO VWDWLVWLFV ZHUH DSSOLHG WR LQYHVWLJDWEFE
/162%$ OHYHO DQG WKHLU YDULDWLRQ RYHU VSDFH )LQDO
H[HUFLVHV ZHUH FDUULHG RXW LQ WHQ DUHDV ZKHUH WK
RYHU XQGHU RU DFFXUDWHO\ SUHGLFWHG WKH OHYHO R

SRVVLEOH H[SODQDWLRQV IRU WKH YDULDWLRQ LQ WKH S

SHIHUULQJ WR WKH RULJLQDO FRQFHSWXDO PRGHO WKDW
ZDV DEOH WR LQYHVWLJDWH WKH FKDUDFWHULVWLFV RI
LOQFLGHQW WKDW PDGH DQ LQGLYLGXDO YLFWLP PRUH OL
WKDW Z2DV JHWWLQJ ZRUVH DQG UHSHDW YLFWLPLVDWLR
SRWHQWLDO WR DOORZ SROLF\ PDNHUV DQG SUDFWLWLR:
WKH PRVW DW ULVN YLFWLPV DQG LQWHUYHQH HDUOLHU
HISHULHQFHG E\ YLFWLPV EXW DOVR VDYHV UHVRXUFHYV
EH GHSOR\HG LI WKH DEXVH KDG QRW EHHQ LGHQWLILHG
LQ RXU XQGHUVWDQGLQJ RI LQGLYLGXDO OHYHO IDFWRU"
DWWLWXGH GDWD RU LQGLYLGXDOYV KHDOWK RU VRFLDO

QHHG WR FRPH IURP YLFWLP VXUYH\V RU LQWHUYLHZYV

7KH VWDWLVWLFDO DQDO\VLY DOVR PDGH DQ LPSRUWDQYV
KRZ ULVN IDFWRUV YDU\ DFFRUGLQJ WR WKH UHODWLRQV

SHUSHWUDWRU SDWULDUFKDO FXOWXUH ZDV FDSWXUHG



EHKDYLRXU WKDW ZDV FUHDWHG E\ FROODSVLQJ WKH '
SK\WLFDO YLROHQFH DQG FRHUFLYH EHKDYLRXU  $OFR¥
FDSWXUHG LQ WKH DQDO\VLY DQG ZDV IRXQG WR LQFUHD
HPSOR\PHQW GDWD ZHUH QRW GLUHFWO\ DYDLODEOH DW
EXW ZHUH IDFWRUHG LQWR WKH 2$& GDWD DW WKH LQGL)
2XWSXW $UHD Rl WKH LQFLGHQW DQG DW WKH QHLJKERX
LQGHSHQGHQW YDULDEOHVY 2QH YDULDEOH WKDW ZDV Q

ZRPHQ ZKLFK WKH HFRORJLFDO PRGHO VXJJHVWYV LV LPS

$W WKH QHLJKERXUKRRG OHYHO WKH &%$0 H[HUFLVH ZDV I
QHLIJKERXUKRRG HQYLURQPHQW DFFHVV WR VHUYLFHV I
XVH VRFLDO LVRODWLRQ DQG WKH JHQHUDO FXOWXUH R
YLVLWHG ,Q DGGLWLRQDO WR WKH DWWULEXWHYV VHW R
**5 PRGHO ZzDV DEOH WR FDSWXUH WKH SUHGLFWRUV RI C
OHYHO DQG WKHLU YDULDWLRQ RYHU VSDFH &$0 RIITHUH

KHWHURJHQHLW\ ZLWKLQ WKH DUHDV

,Q bQVZHU WR WKH UHVHDUFK TXHVWLRQ WKH LQGLYLGX
PHWKRGRORJLHVY RQ WKHLU RZQ KDYH EHHQ YHU\ XVHIXO
NQRZOHGJH KDYH EHHQ IRXQG DW WKH LQGLYLGXDO OHY
IDFHWHG DSSURDFK XVLQJ D UDQJH RI PHWKRGRORJLHV
GRPHVWLF DEXVH KDV JDLQHG LQVLIKW WKDW ZRXOG QR
FRQVLGHULQJ RQO\ WKH LQGLYLGXDO RU QHLJKERXUKRR
LQGLYLGXDO DQDO\WVLV IRXQG WKDW YLFWLPV ZKR DUH S
LOQFUHDVH LQ ULVN RI UHSHDW YLFWLPLVDWLRQ LI WKH L
HIHUFLVH LQ J)ULQWRQ IRXQG WKDW XQGHUUHSRUWLQJ L\

SRSXODWLRQ DQG WKDW RIWHQ WKH DEXVH LV ILQDQFLD



ZDV FOHDU WKDW WKLV JURXS ZDV YHU\ XQOLNHO\ WR JR
ZDV YHU\ KLJK ZKLFK VXJJHVWV WKDW WKRVH ZKR GR UH
Dv D ObVW UHVRUW DQG WKHUHIRUH WKH UHVSRQVH WR
WKH &%$0 YLVLW HOXGHG WKHUH KDYH DOUHDG\ EHHQ D C
LQ WKLV DUHD ZKHUH WKH YLFWLP KDV EHHQ DQ ROGHU ¢
VXJIHVWYVY WKDW D UHVSRQVH IURP RWKHU DJHQFLHV VX

FDUH LV QHHGHG

,PSDFW RQ WKHRU\

7KH UHVHDUFK KDV FRQILUPHG WKDW WDNLQJ DQ LQWHU
XQGHUVWDQGLQJ WKH LQGLYLGXDO DQG IDPLO\ DQG LQW
SUHGLFWRUV RI GRPHVWLF DEXVH LV SDUWLFXODUO\ YDC
WKH LPSRUWDQW FRQWULEXWLRQV WKDW IHPLQLVWYV KD
DV D JHQGHUHG LVVXH ,Q IDFW E\ EUHDNLQJ WKH LQFL
WKH DV\PPHWULFDO QDWXUH RI WKH DEXVH EHFRPHV HY}t
SDUWQHUV H[ SDUWQHUV DQG SDUHQWYV :KHUHDV WKH

IRU VLEOLQJV DQG FKLOGUHQ VXJJHVWLQJ WKDW WKHVH
VHSDUDWHO\ QRW DOO JURXSHG WRJHWKHU $JH DQG Ft¢
LQWHUVHFWLRQV ORUH ZRUN LV QHHGHG ZLWK HWKQLFL
RI WKLV DQG WKH ORZ QXPEHUV IRU %$0( UHVLGHQWYV LQ

WR WHVW

7KH VWXG\ KDV DOVR UHYHDOHG WKH YDOXH RI WDNLQJ L
XQGHUVWDQGLQJ GRPHVWLF DEXVH 7KH UHVHDUFK LV Q
DSSURDFK LV PRUH YDOXDEOH LW LQVWHDG ILQGV WKDW

GHPRQVWUDWHG E\ WKH *:5 PRGHO DQG WKH &%$0 H[HUFL\



PRUH QXDQFHG DUJXPHQW FRXOG EH GHYHORSHG E\ FRPI
DQEQDO\VLY ZLWK TXDOLWDWLYH PHWKRGV VXFK DV LQWHU

WH[W ILHOGV

7KH WKHVLV KDV WDNHQ D QRYHO DSSURDFK E\ XVLQJ JH
WKH GLVWULEXWLRQ DQG SUHGLFWRUV RI GRPHVWLF DE)>
WKHVH PHWKRGY KDYH QHYHU EHHQ DSSOLHG EHIRUH RL
OLWHUDWXUH WR GRPHVWLF DEXVH $ VLJQLILFDQW DQ¢
WKHVLV KDV RITHUHG WR WKHRU\ LV WKH ILQGLQJ WKDW
DUH QRW VWDWLRQDU\ RYHU VSDFH 7KLV KDV LPSRUWD
WKHRU\ DQG FRXOG DOVR SRWHQWLDOO\ EH DSSOLHG WR
PRGHO FRXOG DOVR EH XVHG LQ RWKHU ORFDWLRQV ERV

WKHUH LV FRQVLGHUDEOH PHULW LQ WHVWLQJ WKLV IXU\

%\ FRPELQLQJ WKH ILQGLQJV IURP WKH WKUHH HPSLULFD
SDWKzD\ KDV EHHQ GHYHORSHG WKDW DGGV D QHLJKERX
$FWLYLWLHYV 7KHRU\ 7KH SDWKZD\ KLJKOLJKWYV WKDW IF
WKHUH QHHGY WR EH D VXLWDEOH WDUJHW D PRWLYDWF
FDSDEOH JXDUGLDQ 7KH UHVHDUFK KDV IRXQG WKDW W|
FDSDEOH JXDUGLDQ HQDEOLQJ YLFWLPV WR EXLOG UHVL
SRWHQWLDOO\ HVFDSH WKHLU DEXVH 7KH FRPPXQLW\ FI
DFFHSWDELOLW\ RI DEXVLYH EHKDYLRXU IRU SHUSHWUDV
ULVN RI DEXVH LQ QHLIJKERXUKRRGYV WKDW KDYH FRQFHQ
GLVRUGHU LQ WZR HTXDOO\ GHSULYHG DUHDV WKRVH QF

HITLFDF\ DSSHDU WR EH PRUH UHVLOLHQW WKDQ WKRVH (

S3ROLF\ UHFRPPHQGDWLRQV




7KH ELJIJHVW FKDOOHQJH QRZ LV WR WXUQ WKH ILQGLQJ\
SROLFLHVY DQG SUDFWLFHV )LQGLQJV IURP WKLV UHVHD
ULVN PRGHO WKDW LV EHLQJ GHYHORSHG E\ (VVH[ &RXQW
DIJHQFLHV WR LGHQWLI\ HVFDODWLQJ ULVN RI GRPHVWLF
UHFRPPHQGDWLRQV WKDW SROLF\ PDNHUV DQG SUDFWLW

UHVHDUEFK

7KH 3ROLFH ZRXOG EHQHILW IURP UHFRJQLVLQJ WKH
UHSHDW LQFLGHQW DFFRUGLQJ WR UHODWLRQVKLS E
SHUSHWUDWRU SHODWLRQVKLS SURILOHV FRXOG EF
HVFDODWLQJ DEXVH WKDW LV FXUUHQWO\ EHLQJ GHY
&RXQFLO DQG SDUWQHU DIJHQFLHV 7KH ULVNV FRXO
RITLFHUV ZKHQ WKH\ ILUVW DWWHQG WKH LQFLGHQW

GHYLFH

, QWHJUDWH WKH QHLJKERXUKRRG SUHGLFWRUYV DQG

WKH OLYH ULVN PRGHO

8VH HPHUJLQJ KRWVSRW DQDO\WVLV WR PRQLWRU WK

DQG WR HYDOXDWH WKH LPSDFW RI LOWHUYHQWLRQV

6LQFH WKLV UHVHDUFK KDV EHHQ FRPSOHWHG |IXUWE
DIHQFLHYVY KDYH FRPH DYDLODEOH (VVH[ &RXQW\ &R

FRPPLVVLRQ IXUWKHU UHVHDUFK WR WHVW QHLJKER?



GDWDVHWYVY WKDW KDYH EHFRPH DYDLODEOH PRUH UF
IURP &ROFKHVWHU %YRURXJK +RPHV HWF 7KLV ZLOO
LQ WKH SROLFH GDWD DUH WKH VDPH ZLWK RWKHU G

QHHGYV UHILQLQJ WR LQFRUSRUDWH WKLV GDWD

7TDUJHWHG SURMHFWY FRXOG EH SLORWHG DQG HYDC
DQG 7THQGULQJ GLVWULFW DUHD ZKHUH WKH UHODWIL

DQG UDWH RI GRPHVWLF DEXVH LV VWURQJHVW

2QH RI WKH PDLQ OLPLWDWLRQV RI WKLV DQDO\VLYV I
2QO0\ KDOI Rl YLFWLPVY KDG FRPSOHWHG D '$6+ DQG W
LOFRQVLVWHQFLHYVY ZLWK UHSRUWLQJ ZLWK LW DSSH
PHDQW WR EH FRPSOHWHG E\ WKH YLFWLP SRWHQWL]I
RINLFHU LQVWHDG 7KLV LVVXH FRXOG EH RYHUFRPH
DGGLWLRQDO ILHOG WKDW VSHFLILHV ZKR KDV FRPSC
IXWXUH WKH DPRXQW RI PLVVLQJ '$6+ IRUPV VKRXOG
SROLF\ WR DVN DOO VWDQGDUG ULVN YLFWLPV DV ZH
DGGUHVV WKH zZD\ LQ ZKLFK WKH\ UHFRUG HWKQLFLW

GDWH

8VH GDWD VXFK DV WKH +%$&7 YDOXH GDWDEDVH WR
WKDW LV JRLQJ RQ LQ WKH FRPPXQLW\ WKLV ZRXOG
FRPPLVVLRQ WKHLU UHVRXUFHV PRUH HIITHFWLYHO\ D

VXSSRUW RU WUDLQLQJ WR WKRVH ZKR DUH SURYLGL



SURYLGH WUDLQLQJ DQG GHWDLOV RI ZKHUH WR VLJ!
FRPPXQLW\ FHQWUHY DQG RWKHU DJHQFLHV WKDW KI

LQIRUPDO VXSSRUW WR YLFWLPV

RUN ZLWK 6RFLDO &DUH DQG FDUH DJHQFLHV WR SU
ROGHU YLFWLPV ZKR DUH IRXQG WR EH IDU OHVYV OLN
7UDLQLQJ QHHGV WR EH SURYLGHG RQ ZKHUH WKH\ V
UHFRJQLVH WKH VLIQV RI DEXVH ZKLFK VKRXOG LQF

FKLOGUHQ

7KH &$0 H{[HUFLVH GHPRQVWUDWHG LWV XVH DV DFW
HI[HUFLVHVY OLNH WKLV FRXOG EH FRQGXFWHG E\ WKH
IODJJHG XS E\ WKH PRGHO DV XQGHU RU RYHU SUHGL
7KLV FRXOG KHOS LGHQWLI\ WKH VHUYLFHV WKDW DC
LQIRUPDOO\ WKH OHYHO RI FROOHFWLYH HIILFDF\ D(
WKH FRPPXQLW\ , W FRXOG DOVR LQIRUP FRPPLVVLR

DSSURSULDWH VHUYLFHV IRU WKH DUHD

&ODFWRQ ZDV IODJJHG XS DV DQ DUHD WKDW KDG O
ZDV SUHGLFWHG ZDV ODFNLQJ FROOHFWLYH HIILFDF
WKHUH ZDV VSDFH DQG WLPH FOXVWHULQJ 7KLV DU

SDUWQHUVKLS DQG FRPPXQLW\ HQJDJHPHQW



)XWXUH UHVHDUEFK

7DNLQJ DQ LOQWHUVHFWLRQDO DSSURDFK WR WKLV DQDO\
VHHLQJ WKH LQWHUDFWLRQ EHWZHHQ JHQGHU DQG RWKH
FODVV 7KHUH DUH KRZHYHU OLPLWDWLRQV WR WKH DCQ
DURXQG UHFRUGLQJ HWKQLFLW\ 7KHUH DUH DOVR YDUL
WKLY DQDO\VLV VXFK DV VH[XDOLW\ DQG GLVDELOLW\ GI
QXDQFHV EHWZHHQ WKH LQWHUVHFWLRQV WKH DQDO\VLYV
VRPH PRUH LQ GHSWK LQWHUYLHZV RU WH[W DQDO\VLV R

WKH '$6+

7KH LPSRUWDQFH RI JHQGHU ZDV SDUWLFXODUO\ FOHDU
UHODWLRQVKLS OHYHO )XWXUH UHVHDUFK VKRXOG DOV

WKH QHLJKERXUKRRG OHYHO DQG WR YLHZ WKH QHLJKER

)XUWKHU PRGHOOLQJ LV QHHGHG WR VHH ZKHWKHU WKRYV
H[IKLELW WKH VDPH SUHGLFWRUYV DV WKRVH ZKR UHSRUW
XQDYDLODEOH LQ (VVH[ WKHQ PRGHOOLQJ FRXOG WDNH
DUHD VR WKDW UHSRUWLQJ SDWWHUQV DQG ULVN IDFWRI
$IJHQFLHVY WKDW FRXOG EH FRQWDFWHG LQFOXGH KHDOW

&$)&$66 9LFWLP 6XSSRUW UHIXJHV DQG RWKHU FKDULWI

7KH UHVHDUFK IRXQG WKDW WKH DPRXQW RI FROOHFWLY
LQIOXHQFH WKH OHYHO RI DEXVH WKDW LV UHSRUWHG W
WKLV XVLQJ VXUYH\ GDWD ZRXOG HQDEOH WKLV YDULDE
([SORUDWLRQ RI VXLWDEOH VXUYH\V RU QHZ PHWKRGV RI
FRXOG EH H[SORUHG LQ IXUWKHU UHVHDUFK 7KLV ZRXO

FDVXDO SDWKzD\ WKDW ZDV GHYHORSHG LQ FKDSWHU VH



7TKHUH DUH VRPH KLGGHQ JURXSV ZKR KDYH EHHQ GLIILF]
VXFK DV WKH PLGGOH FODVV 7KLV PD\ EH EHFDXVH WKH
UHSRUWLQJ WR DQ\RQH RU LI DQ\RQH DW DOO RQO\ FOR’
GRPHVWLF DEXVH GLG LQFUHDVH GXULQJ D GRPHVWLF DE

VHULHV 7KH $UFKHUV ZKLFK KDV PDQ\ PLGGOH FODVYV
GDWD EHIRUH GXULQJ DQG DIWHU WKH VWRU\OLQH XVLQ

RU ORVDLF FRXOG LGHQWLI\ PLGGOH FODVV YLFWLPV DQ

7KH UHVHDUFK LGHQWLILHG FKXUFKHYVY DV DQ LPSRUWDQ\
8QIRUWXQDWHO\ QR RWKHU IDLWK RUJDQLVDWLRQV ZHU
$ QH[W VWHS ZRXOG EH WR H[SORUH ZKHWKHU RWKHU ID]I
DQG VXSSRUW 7KLV ZRXOG EH SDUWLFXODUO\ LQWHUHYV

KLIJKHU SURSRUWLRQV RI SHRSOH RI RWKHU UHOLJLRQV

,Q DQ DVSDWLDO DSSOLFDWLRQ D PXOWLOHYHO PRGHO F
LQGLYLGXDO DQG FRQWH[WXDO HIIHFWV EXW WKLV PHWI
UHODWLRQVKLS LV GLVFRQWLQXRXV DQG WKHUHIRUH ZR
UHODWLRQVKLSV WKDW *:5 GRHV )RWKHULQJKDP $

KLHUDUFKLFDO VSDWLDO DXWRUHJUHVVLYH PRGHOOLQJ

VSDWLDO GHSHQGHQFH RI ODQG SULFHV VR IXWXUH ZRU
WKLY PHWKRGRORJ\ WR SHUVRQDO DQG FRQWH[WXDO FKI

GRPHVWLF DEXVH 'RQJ DQG +DUULV

30DQV DUH DOUHDG\ DIRRW IRU WKLV UHVHDUFK WR EH F
IDLUO\ UHSUHVHQWDWLYH RI WKH JHQHUDO SRSXODWLRQ

D PRUH PHWURSROLWDQ RU YHU\ UXUDO DUHD QHHG WR I



HWKQLFDOO\ GLYHUVH DV RWKHU DUHDV VR LW ZRXOG E
WKDW DUH GLIITHUHQW $Q DSSOLFDWLRQ LV FXUUHQWO\
1HZ ,QYHVWLJDWRU JUDQW ZLWK VXSSRUW IURP WKH +R|
VHYHUDO SROLFH IRUFHV KRXVLQJ SURYLGHUV DQG ORF
FXUUHQWO\ EHLQJ WHVWHG ZLWK GDWD IURP &ROFKHVWF

IXQGLQJ IURP &%+ DQG WKH 2IILFH IRU 6WXGHQWTTV IXQG

&ROFOXVLRQ
7TKRVH ZKR UHSRUW WKHLU DEXVH WR WKH SROLFH GR DS

IURP WKRVH ZKR GR QRW DQG WKHUHIRUH FRPPLVVLRQLC
GDWD ZLOO IDLO FHUWDLQ JURXSV LQ WKH SRSXODWLRQ
LOQOWHUGLVFLSOLQDU\ PXOWL IDFHWHG DSSURDFK WR SU]I
JLYHV D PRUH DFFXUDWH SUHGLFWLRQ RI WKH ULVN IDFW
UHVRXFHV VKRXOG EH IRFXVHG LQ RUGHU WR KDYH WKH .
HDUOLHU WR UHGXFH WKH KDUP DQG WR JLYH YLFWLPV I
WKHVLV FRQWULEXWHVY WR WKHRU\ PDNHV UHFRPPHQGD)
OHDYHV VXJIJHVWLRQV RQ IXWXUH UHVHDUFK WKDW FRXO

WKH PRGHO



SHIHUHQFHYV

$OGRXV 7 8UEDQ YLOODJHV D FRQFHSW IRU FUHDWLQJ F
GHYHORSPHQWY RQ D VRBVUWDQ@DLOOWD MH\DOBIRXS /RQC
$OPHLGD 59 'XUNLQ 7 7TKH FXOWXUDO FRQWHI[W F
ZLWK GRPHVWLRXYULRDBG RHEHDULWDO DQG )BXPLO\ 7KHL

$OWVFKX0OG -%ULGJLQJ WKH JDS EHWZHHQ DVVHW FDSDF
QHHGV DVVHVVPHQW &RQFHSWV D®BJSIUDFWLFDO DS
3XEOLFDWLRQV /RQGRQ

$OWVFKXOG - : (PHUJLQJ GLPHQVLRMW IRUPBIPEW D\
,PSURYHPHQW

$UF*,6 +RZ +RW 6SRW $QDO\VLV *HWLV 2UG *L ZRUNV:
'HVNWRSWS GHVNWRS DUFJLV FRP HQ DUFPDS W
WRROER[ K KRZ KRW VSRW DQDO\VLV JHWLV RUG JL V

%DQGXUD $ )UHHPDQ : + /BHONVWHHINBDF\ 7KH H[HUFLV
FROQWERWLQJHU 1HZ <RUN

%DXPJDUWQHU 0 3 9LROHQW QHWZRUNV 7KH RULJL
GRPHVWLF $FRQUMULFMWRQ DQG 9LROHQFH 6RFLDO ,QWH
3HUVSHFWERYHV

%%&  %%& 2QH (DVW(QGHUV $EXVH
KWWSV ZZZ EEF FR XN SURJUDPPHV DUWLFOHV Q6%
S DEXVH DFFHVVHG

%HDWW\ & )RWKHUKHO@HYHQ LPSDFW Rl ZHOIDUH UHIR
ILQDQFLDO ORVVHV WR GIOHIFHNOIEQ-ED HIOMFOFLYHU VL
IRU 5SHIJLRQDO (FRQRPLF DQG 6RFLDO 5HVHDUFK

%HDXODXULHU 5/ 6HII /5 1HZPDQ )/ 'XQORS %
KHOS VHHNLQJ IRU ROGHU ZRPHQ ZKR H[SHULHQFH L
"-RXUQDO RI )DPLO\ 9LROHQFH

%H\HU . :DOOLVY $ % +DPEHUJHU [/ . 1HLIKERUKF
, QWLPDWH 3DUWQHU 9LROHQFHJ DXE®\IY WOH.IRDW QDFF B H Y Lt
$EXVH *

%LOJHKDQ 2]WXUN 0 6H[XDO RULHQWDWLRQ GLVFUI

H[SHULHQFHV Rl OHVELDQ JD\ DQG EL¥KPDmMO HPSOR
5HODWLRQV#+

%LUFKDOO - DQG &KRRBKUWISF $EXVH +XPDQ 5LJKWV D
)DPLO\ &RRBWQYV $LG /RQGRQ

%ORFN & 55LVN IDFWRUV IRU GHDWK RU OLIH WKUHDWHC
ZRPHQ LQ &KURDD® UHSRUW IRU 1DWLRQDO ,QVWLW X\
‘DVKLQJWRQ '&

%ORRG ,20GHU ZRPHQ DQG GRPHM®SE PVKIR ®HOFH RQGRQ

%ORZHUV $ 7KH QHLIJKERXUKRRG 7HK[K GR WD W VR RI
6RFLDO 6\VWHP
%RJJHVV [/ 1 O0ODVNDO\ - 7KH VSDWLDO FRQWH[W R

UHODWLRQVKLS LQ D VWXG\ BRBRBHNAR GFHHIXKEHR BKRR DB\
+



%RJUDG 0 BWUHQJIJWKHQLQJ GRPHVWLF YLROHQFH V

UDFH FODVV VH[XDO RULHRXWIOMICRA! DRQRGLWDXGCHQ G -
7TKHUDS\

%RJUDG O )HPLQLVW SHUVSHFWLYHV RQ ZLISBDDBEXVH DQ

IRQGRQ

%RRWK 5 %ULWRQV JLYH PRUH WR GRQNHKWDQFW X
*XDUGLDQ

%RWWRPV $ ( SCDEMO\GSBEMRUGHU LQ ODJXLUH 5

5 DQG 5HLQHU2[5RUG +DQGERRN RI 2URPIGQRORJ\
8QLYHUVLW)\ 3UHVV 2[IRUG (QJODQG SS +

%RZOHJI / ‘'KHQ %ODFN OHVELDQ ZRPDQe %ODFN O
PHWKRGRORJLFDO FKDOOHQJHV RI TXDOLWDWLYH DQ
UHVHDBH{KUROHV SS

%UDGERQ@MY & 7D\ORU - .UROO 7 'XQFDQ ) 'R
DZDUHQHVV DQG UHFRJQLWLRQ DPRQJ SULPDU\ KHDO
DEXVHG ZRPHQ D TXDOLWIRXUQD OQRIH&OWLQY DRDLR QX U

+

%UDQGO % &RRN 'DCRAHOMWLF $EXVH LGSBWIHHUG/LIH
SHVHDUFK JRUXP 1DWLRQDO (OHFWURQLF 1HWZRUN |
"‘RPHQ +DUULVEXUJ 3%

%UDQGO % OHXHU 7 'RPHVWQGE HLE XMH LRXQODWBU

%UDQWLQJKDP 3DWULFLD %UDQWLQJKDP 3DXO &UlL
(QYLURQPHQWDO &ULPLQRORJ\LDOQG @ ULPRIX$E B &\ V

%UDQWLQJKDP 3 - %UDQWLQJKDP 3/ ,QWURGXFW
QRWHV RQ HQYLURQPHQWDWRBWPHQAWRORULPLQRORJ\

%UDQWLQJKDP 3 - %UDQWLQJKDP 3/ $QGUHVHQ 0 $
FULPH DQG FULPH S(WIWHRQPWEWRO\&ULPLQRORJ\ DC
$QDO\VEV

%ULJKWHU )XWXUHV OTRIBWKHWY LQ \RXU &RPPXQLW\
KWWS ZZZ EULJKWHUIXWXUHVWRJHWKHU FR XN EUL.
WRRONLW PDS DVVHWV LQ \RXU FRPPXQLW\ DFFHVV

%ULPLFRPEH $ &DIH 5 %HZDUH ZLQ RU ORVH 'RP
"RUOG &XSQLILFDQEH
%ULPLFRPEH $ - OLQLQJ SROLFH UHFRUGHG RIIHQF

LQIRUP D GHILQLWLRQ RI UHSHDW GRPHVWLF DEXVH
UHSRUIRIOQFLQJ $ -RXUQDO RI 3BROLE\ DQG 3UDFWLFF

%ULPLFRPEH $$QDO\VLV RI 'RPHVWLF 9LROBRSRUDWBRBWAQ
O9LFWLP 6XSSRUW DQG (VVH[ B3ROLFH

%URZQH OLvubD - 7KH LQWHUVHFWLRQ RI JHQGH
PDUN$FHQQ XDO 5HYLHZ RI 6RFLRORJ\
WURZQLQJ & 5 7KH VSDQ RI FROOHFWLYH HIILFDF\

GLVRUJDQL]DWLRQ WKHRURWRQDIU RIQHIU YL R QH @FH
+
%URZQPLOOHU 6 $IDLQRPH QXA BGDSKHEHQ
%XFKDQDQ $&\FOHV Rl &KLOG ODOWUHDWPHQW IDFWV II
LOQWHUYHQWHRQWKLFKHVWHU
%XUVLN -U 5 - 6RFLDO GLVRUJDQL]DWLRQ DQG WKH
GHOLQTXHQF\ 3UREOHPMDPICQRORIEHF WV



%XUVLN -U 5 - *UDVPLFN + * (FRQRPLF GHSULYDW
FULPH UDWHV /DZ DQG 6RFLHW\ 5HYLHZ

%XUWRQ 0 /JHJDO UHVSRQVHV WR GRPHVWLF YLROH

%XWWRQ 'O *HDOW 5 +LJK ULVN EHKDYLRUV DPR(
YLROH@RKMH QDO RI )DPLO\ 9LROHQFH

&$)&$66 &DIFDVV DQG :RPHQYV $LG FROODERUDWH RQ
UHVHDBBKFDVYV &KLOGUHQ DQG )DPLO\ &RXUW $GYL)

6HUYLFH KWWSV ZzZZ FDIFDVV JRY XN FDIFD
FROODERUDWH GRPHVWLF DEXVH UHVHDUFK DFFHV\
&DKLOO 0 0XOOLJDQ * 8VLQJ JHRIJUDSKLFDOO\ ZH

H[ISORUH ORFDO FG8RPFMLHD 6 DOW WHHQERH &RPSXWHU 5HYLHZ

&DUWHU '/ 5DGHORMH BBOLFH DQG W KBUSRR\PLFHL WD O O
8SSHU 6DGGOH 5LYHU 1-

& %6 ORUH WKDQ 0 :PH WRR’ )DFHERRN SRVWV FRPPH
KRXUWWWSV ZZZ FEVQHZV FRP QHZV PHWRR PRUH W
IDFHERRN SRVWV FRPPHQWY UHDFWLRQV  KRXUV T

&KDLQH\ 6 G5DWFOLBHWQG FULPH PREJLQADH\ DQG 6RQV
IRQGRQ

&KDLQH\ 6 7RPSVR&ULPH PDSSLQJ FDVH VWXGLHV SUDF
UHVHDUEKQ :LOH\ DQG 6RQV /RQGRQ

&KDNUDERUWL 1 *DUODQG - $Q MLQYLVLEOHYSURI
RI UDFLVW YLFWLPLVDWMRHU DD WXRQDO6XHRICHZ RI 9L

+

&KDONLDV & 3DSDGRSRXORV $ * .DORJHURSRXORV .
6LGRVVLV / *HRJUDSKLFDO KHWHURJHQHLW\ RI
FKLOGKRRG REHVLW\ DQG VRFLR HQYLURQPHQWDO V'
IURP $WKHQV$SSBHAB *HRJUDSK\

&KDUOWRQ 0 )RWKHULQJKDP B6HRWMURONGRIQO® :HLIJKW}
5HJUHVVLRQ :KLMWDWBEBSPO® &HQWUH IRU *HRFRPSXWTE
S8QLYHUVLW\ Rl ,UHODQG OD\QRRWK

&KHQ - /LX / =KRX 6 ;LDR / B6RQJ * B5HQ ) 0
HITHFW LQ UHVLGHQWLDO EXUJODU\ $ FDVH VWXG\ IL
,QWHUQDWLRQDO -RXUQDO RI *HR ,QIRUPDWLRQ

&KHVOHU 3 "RUOGZLGH W UMNLQEI0 HQ( BRW RIX INWU &6 U@.

&KULVWLH 2KH LGHDO YLFWLP )URP FULPH3BROUBYWR Yl
ODFPLOODQ /RQGRQ %

&, + '‘RPHVWLF $EXVH DQG + R >KIDQUWLHU HIZO HOV W LW X W H
+RXVLQJ /RQGRQ

&ODUN - 2Q WKH 5RDG WR &KDQJH 'HDOLQJ ZLWK "I
*\SV\ DQG 7UDY HODKHI *}XDRXSLD Q

&RKHQ / ( )YHOVRQ O BRFLDO FKDQJH DQG FULPH L
DFWLYLW\ DBEURPBF® 6RFLRORJL#FEDO 5HYLHZ

&ROHPDQ . 2VERUQH 6 +RPLFLGH LQ 6PLWK . DQ

- HGV U+RPLFLGHV )LUHDUP 2IIHQFHV DQG ,QWLPDW
+RPH 2I1ILFH 6WDWLVWLFDO %XOOHWLQ

&ROOHJH Rl 3ROAFUNNDHUVKLS ZRUNLQJ DQG PXOWL DJHQ
KWWSV ZZZ DSS FROOHJH SROLFH XN DSS FRQWHQW
SXEOLF SURWHFWLRQ GRPHVWLF DEXVH SDUWQHUVKI
UHVSRQVHV DFFHVVHG



&ROOLQV 3 + *HQGHU EODFN IHPLQLVP/KBIQG EODF!
$QQDOV Rl WKH $PHULFDQ $FDGHP\ RI 3BROLWLFDO DC
SS

&RRUGLQDWHG $FWLRQ $JDLQVWQ'BPBYV QY 6 BEWVH IHFWLY
IRU &KLOGUHQ ([SRVHG WR $RFH WK WRXV H

&RXQWV '$ &DPSEHOO - & %URZQ 7-R. KRDHP DE}XCOWR -
KLW &XOWXUDO SHUVSHF®QLYHNVURQW\L RH EHOMIRLN 3
,OOLQRLYV

&UHQVKDZ . 0DSSLQJ WKH PDUJLQV ,QWHUVHFWLR
YLROHQFH DJDLQVW 6ARPOIR RG FRDRBBIYLHZ

&URVVOH\ 6Q WKHLU SODFH 7KH LPDJLQHG JGIRWBDSKLH
3UHVV /RQGRQ

&QURWKHUV %XLOGLQJ VRFLDO FDSLWDO RQ WKH VWUHHW
SHUVSHFWLYHV RQ FRPPXQLWIHDGRWNR ZQLQH UWBORWDH
3UHVV /RQGRQ

&URZQ 3URVHFXWLRQ$6HUGLHFHRU YLFWLPV DQG ZLWQHVYV
KWWSV ZZZ FSV JRY XN VLWHV GHIDXOW ILOHV GRF
BOHDIOHWBDFFHVVLEOHB SGI DFFHVVHG

&UX] -0 )LUHVWRQH -0 ([SORULQJ YLROHQFH DQ
UHODWLROQR®H®¥FH DQG 9LFWLP

'$+$ 7KH IDFWV DERXW GRPHVWLF YLROHQFH DQG KR
KWWSV ZZZ GDKDOOLDQFH RUJ XN IDFWV DFFHVVHC

'DO\ . SHWKLQNLQJ MXGLFLDO SDWHUQDOLVP *HQG
DQG VHQWHH@FLHQU DQG 6RELHW)\

'DYLHV 3 JHPLQLVW YRLFHV JHOQ®GE DRNG RYLFMFIVPILF
DQG 9LFWLPRORJ\

'DYLV . , QWHUVHFWLRQDOLW\ DV EX]]ZRUG $ VRFLI

RQ ZKDW PDNHV D IHPLQLVYWHWK@HRUN VKHRBEVIXO

'D\ $6 -HQQHU $ DQG :HLU 5 'RPHVWLF $EXVH 3
DQG 5HVSRQGLQJ WR 5LVN LQ WKH &ULPLQDO -XVWLF
 QRPHQ DQG WKH &ULPLQDOSSXVWLFH3BOMWBR H
ODFPLOODQ &KDP

'H.HVHUHG\ : 6 6FKZDUW] 0 7KHRUHWLFDO DQG ¢«
YLROHQFH DJDLERXW ZHRPRIN RQ 9LROHQFH $IDLQVW :

'"HPSVH\ 0 0 "KDW &RXQWV DV 'RPHVWLF 9LROHQFH
$QDO\MIO/OLDP DQG 0DU\ -RXUQDO RI :RPHQ DQG /DZ

'HSDUWPHQW IRU &RPPXQLWLHV DQG L/RIF DD EFOHHUROH QW
KRPHOHVVIOMWSY ZZZ JRY XN JRYHUQPHQW VWDWLV
WDEOHV RQ KRPHOHVVQHVV DFFHVVHG

'HSDUWPHQW RI| +QDRWAKDOWLRQ VKDULQJ WR WDFNOH YLR
SURJUHMRYGRQ

'LHW] 5 7KH HVWLPDWLRQ RI QHLJKERUKRRG HIIHF
$Q LOQOWHUGLVFLSOGRPIUD® 8BEURQFK 5HWHDUFK

'REDVK 5 ( 'REDVKO9BEROHQFH DJDLQVW ZLYHV $ FDVH D
SDWULDUFK\ 3UHVV 1HZ <RUN

'REDVK 5 ( 'REDVK 5KH SROLWLFV DQG SROLFLHV RI UF
YLROHQFH DJDLQVW ZRPHQ +RPH 7KUXWKV $ERXW 'R



JHPLQLVW ,QIOXHQFHV RQ 3ROLF\ BPRGWIAUHGEWLFHV $
IRQGRQ
'REDVK 5 ( 'REDVK 5 3 5HVHDUFK DV VRFLDO DFW
EDWWHUHG ZRPHQ ,Q <OO| . PHPG Q4R 3G UV SHEWL
RQ ZLIH DERYM 3XEOLFDWLRQV 7KRXVDQG 2DNV &$
'REDVK 53 'REDVK 5 ( 'RPHQYV YLROHQFH WR PH(
UHODWLRQVKLSYV :RU%UQW RWDKD BXJ@MHO Rl &HJLPLQR(

'RQJ * +DUULV 5 6SDWLDO DXWRUHJUHVVLYH PRG
KLHUDUFKLFDO G BRI WMMSKAFDRUFHIDO\VLYV

'XJJIJDQ O 'RPHVWLF DEXVH ELOO SURSRVHG FKDQJt}
H[SODLAKHG&RQYHUKNWWISRQWKHFRQYHUVDWLRQ FRP G
ELOO SURSRVHG FKDQJHV WR SURWHFW YLFWLPV H[S

(GZDUGV + (GZDUGNGGOWHVVLQJ 'RPHVWLF 9LROHQFH LQ
$PD]RQ 8.

(HNHODDU - 3HUFHSWLRQV RI HTXDOLW\ WKH URDC
(QJODQG DQXWHBHYDWLRQDO -RXUQDO RI /DZ 3ROLF

+

(,) (DUO\ LQWHUYHQWLRQ LQ GRPHDWQF , QIRHDUHYHFPWDC
JRXQGDWLRQ KWWSV ZZZ HLI RUJ XN UHSRUW HDUO
YLROHQFH DQG DEXVH DFFHVVHG

(LVHQWHLQ &DSLWDOLVW SDWULDUFK\ DQG WKHHEDVH IR
<RUN ORQWKO\ 5HYLHZ 3UHVV

(QQLV * :HVW ' ([SORULQJ WKH SRWHQWLDO RI VF
DVVHW EDVHG FRPPXQLW\ GHYHORSP$XQW BDDEWQFH
6RFLDO :RUN=%

(TXDOLW\ DQG +XPDQ 5LJKWV,@GRPRDOVYWR®B YV ([SHULHQFHC
*\SV\ DQG 7UDYHOOHU &RPPX@LWLH YT XD DHW\HZQ G
+XPDQ 5LJKWV &RPPLVVLRQ ODQFKHVWHU

(UH] ( +DUSHU &6 ,QWHUVHFWLRQDOLW\ LPPLJUDV
7KH +DQGERRN RI 5DFH (WKQLFLWY &ULPH DQG -XV\

(UWeUN < 3XUND\DVWKD % JLQNLQJ UHVHDUFK SF
WKH ZRUN RI WKH VSHFLDO UDSSRUW RXW RQHPQW.ROHQ
BRFLRORJ\ +

)DPLO\ /DZ 3UHVLGHQW LVVXHV QHZ 3' - &KLOG $UUDQJ
&RQWDFW 2UGHUV 'RPHVWLF $EXVH DQG +DUP
KWWSV ZZZ IDPLO\ODZ FR XN QHZVBDQGBFRPPHQW |
KWWSV ZZZ IDPLO\ODZ FR XN QHZVBDQGBFRPPHQW
SG M FKLOG DUUDQJHPHQWY DQG FRQWDFW RUGHUV
DFFHVVHG

)DQJ ; &RUVR 3 6 *HQGHU GLIIHUHQFHV LQ WKH F
YLROHQFH H[SHULHQFHG DV D FKLOG DQG SHUSHWUD
YLROHQFH LQ \RXQRXRDEDOMWKIRFOP LO\ 9LROHQFH

)DUUHOO * 3HDVH . 7KH VWLQJ LQ WKH WDLO RI W
PXOWLSOH YLFWLPH BWHRHYWLRQ 6WXGLHV

JHOVRQ 0 &ULPH DQG GDYHXURQGRQ

JHOVRQ 0 5RXWLQH $FWLYLWLHVY DQG &ULPH 3UHYH
OHWURSRQPYQRORJ\

JHOVRQ 0 %RED &ULPH DQG HYHBEDGH\ (RQKBRQ



JHOVRQ 5 % OHVVQHU 6 ) +RVNLQ $: 'HDQH *

UHSRUWLQJ DQG QRW UHSRUWLQJ GRPHPVDIRFORLUR O H C
+

JHOVRQ 5 % 3DUH 3 'RHV WKH &ULPLQDO -XVWLFH

9LROHQFH DQG B6H[XDO $V VD X O\ VAWIHRHG 4XUD/UM QU 8 Q W
+

YHUUHH 0 0 ,QHTXDOLW\ LQWHUVHFWLRQDOLW\ DQ
JUDPLQJ IHPLQLVW P GLYGRHVLY® SROLWLFV RI JHQ
5RXWOHGJH /RQGRQ

JLQFKHU 5 OF4XLOOHQ - 'RPHQ LQ &UWHED® VRFLDO
*HRJUDSK\ +

YODWOH\ - &ULPH LQ (QJODQG DQG :DOHV 3ROLFH
21ILFH IRU 1DWLRQBQGRW®WLVWLFV

YODWOH\ - ,QWLPDWH SHUVRQDO2YILEGH@KEH DQG SL
1IDWLRQDO 6MRDW RWOWLFV

JORRG 0 3HDVH % )DFWRUV ,QIOXHQFLQJ $WWLW X
‘RPHQ7UDXPD 9LROHQFH DQ@& $EXVH

JORUHV ( 7KH OH7RR ORYHPHQW +DVQfW %HHQ ,QF

&RPPXQLW\ KWWSV ZZZ WHHQYRJXH FRP VWRU\ WKI
KDVQW EHHQ LQFOXVLYH Rl WKH GLVDELOLW)\ FRPPXC
JRWKHULQJKDP $ 6 37KH SUREOHP RI VSDWLDO DXW
VSDWLDO VWRIWDSKLFDO $QDO\VLV
JRWKHULQJKDP $ 6 &KDUOWRQ 0 ( %UXQVGRQ &
VFKRRO SHUIRUPDQFH D ORFDO DQDO\VLV XVLQJ JHF
UHJUHVHIRRIDSKLFDO DQG (QYLURQPHQWDO ORGHOO

JUDQNOLQ % 7DLW O &RQVWUXFWLQJ DQ ,PDJH 7]
WKH 80DQQLQJ 7TKHRU\
*DGG ' )DUUDOO 6 'DOOLPRUH ' /RPEDUG 1 (T:

VXVSHFWV" ODNLQJ VHQVH RI GRP HMMLH UDXWVIHR Q DD
5HYLHZ Rl 9LFWLPRORJ\

*DOVWHU * & 7KH PHFKDQLVP V RI QHLJKERXUKRR
HYLGHQFH DQG SROLF1HIPIXERHOUKIRRGY (I LKFWV 5HVH
1HZ 3HUVSHBWUYAYHU 1HWKHUODQGV SS +

*DOYDQL 66XSSRUWLQJ IDPLOLHV DIIHFWHG E\ VXEVWDQ
YLROHDKM 7LOGD *ROGEHUJ &HQWUH IRU 6RFLDO :RU
8QLYHUVLW)\ RI %HGIRUGVKLUH

*DQV + - B8UEDQ YLO@BIHBWHVV 1HZ <RUN

*HOOHV 5 - 6WUDZ 0 $ '"HWHUPLQDQWYV 21 9LROHQ
D 7TKHRUHWLFDO ,QWHJWROMRP E§Q WD UNKHRULHV DE
IDPLEROOLHU ODFPLOODQ

*LEVRQ $ $VWKDQD 6 (VWLPDWLQJ WKH VRFLRHFF
VFKRRO SRSXODWLRQV ZLWK WKH DLG RI SXSLO SRV\
GDWD DQ DESB®UDIRMPRHQW DQG 30DHQLQJ $

*LGGHQV $ 7TKH FRQVWLWXWLRQ RI VRFLHW\ 2XWOlI
VWUXFWXUDWLRQ 8QLYHUVLW\ RI &DOLIRUQLD 3UHV)
*LOO $ O5HKPDQ * (PSRZHUPHQW WKURXJK DFWLYL

GRPHVWLF YLROHQFH LQ WKH 6RXW K *$\QLE®OHU &RPE X Q L
'HYHORSPHQW



*LOO $ . &R[ 3 :HLU 5 6KDSLQJ 3ULRULW\ 6HUYL
+RQRXU %DVHG 9LROHQFH $EXVH )RUFHG ODUULDJH
OXWLODMHR®ZDUG -RXUQDO RI &ULPHDQG -XVWLFH

*ODVJRZ &LW\ &R$YNHW 0DSSLQJ LQ 7DUJHWHG 1HLJKER:
*ODVJRZ &LW\ &RXQFLO *ODVJRZ

*ROGPDQ .' G6FKPDO] . - S$FFHQWXDWH WKH SRVL
PDSSLQJ WRRO DV SDUW RI D FRPPXQLWHIX®WWROWK QH
3URPRWLRQ 3UDEWLFH

*RRGH\ - OLFWLPV DQG 9LFWLPRORJ\ 5HVHDUFK 3ROLF
3HDUVRQ (GXFDWLRQ /RQGRQ

*RY XN ,QGH[ Rl OXOWLSOH 'HSULYDWLRQ
KWWSV ZZZ JRY XN JRYHUQPHQW VWDWLVWLFV HQJ(

DFFHVVHG

*UDFLD ( 8QUHSRUWHG FDVHV RI GRPHVWLF YLROH

WRZDUGYV DQ HSLGHPLRORJ\ Rl VRFLDO V%Q@HQRN KWROHU

OHGLFDO -RXUQDO

*UDFLD ( S5RGULJXH] & 0 ODUWtQ )HUQIQGH] 0 DQG /L
$FFHSWDELOLW\ RI IDPLO\ YLROHQFH 8QGHUO\LQJ WLHYV
DQG FKLOGRXEMXMMHO RI LQOWHUSHUVRQDO YLROHQFH

*UDFLD ( J/ySH] 4XtOH] $ ODUFR 0 /ODGRVD 6 /LOD
1HLJKERUKRRG ,QIOXHQFHV RQ 6PDOO $UHD 9DULDWI
9LROHQFH 5LVN $ %D\HVLDQ 5DQGRP (IIHFWV ORGHO
,QWHUQDWLRQDO -RXUQDO RI (QYLURQPHQWDO 5HVH

N

*UDKDP .HYDQ 1 $UFKHU - ,QWLPDWH WHUURULVP
YLROHQFH $ WHVW RI -RKQVRQYTV SUHGRRWQRQWLQ |
,QWHUSHUVRQDO 9LROHQFH

*ULIITHQ $ 7KD[WHGIM 3HR®\O*ULIILQ 3KRWRJUDSK\ (VVH]

*URVVPDQ 6 ) /XQG\ 0 8VH Rl GRPHVWLF YLROHQF
DQG HWKQLFLW\ E\ ZRPHQ DJHG DQG ROGHU 7KH ,¢
9LROHQFH $JDLQVW HRPHQ

*URYHV 1 7KRPDVRPHVWLF YLROHQFH DQGRPULPHGDE M
IRQGRQ

+DPLOWRQ 3 6FKRRO ERRNV RU ZHGGLQJ GUHVVHV'
GLVVRQDQFH H[SHULHQFHG E\ \RXQJ *\SV\ 7TUDYHOOH
HGXFDWH®®HU DQG (GXFDWLRQ

+DQFRFN $ 0 'KHQ OXOWLSOLFDWLRQ 'RHVQIW (TXI
([IDPLQLQJ ,QWHUVHFWLRQDOLW\3BIW \DS 5{HF WH.LY Bl VKR3D U
3ROLWLFV

+DQVDUG &RGH 9ROXPH +RXVH RI /RUGYV

+DQVHQ ' - $Q HPSLULFDO VWXG\ RI WKH VWUXFWXUH R
7KH 2KLR 6WDWH 8QLYHUVLW\ 2KLR

+DUQH / G5DGIRUGDRENOLQJ GRPHVWLF YLROHQFH WKHRL
SUDFWLFH WKHRULHV SROHOLHYLDBGVSWD FBW HRH
ODLGHQKHDG

+DUULV 5 - )LUHVWRQH -0 O9HJD : $ 7KH LQWHU
RULJLQ DFFXOWXUDWLRQ DQG JHQGGRFUBOH LGHRO
6FLHQFH 4XDUWHUO\



+DUULVRQ . *LOO $ . %UHDNLQJ GRZQ EDUULHUYV
LPSURYLQJ VH[XDO DEXVH UHSRUWLQJ UDWHV LQ %U
FRPPXQLMWKIHWULWLVK -RXUQDO RI®KRULPLQRORJ\

+D\QLH '/ $UPVWURQJ ' 3 SDFH DQG JHQGHU GLVI
RITHQGLQJ UDWHV '"LITHUHQFHYVY DQG VLPLODULWLHYV
DFURVV FRWILHMGH 6WXGLHYV

+HDUQ - SDWULDUFKLHV 7UDQVSDWULDUFKLHV I
,QWLPDWH FLWIQERVKBEHYXDOLWLHY 3ROLWLFV
+HVWHU O KR GRHV ZKDW WR ZKRP" *HQGHU DQG G

SHUSHWUDWRUV LQ (QJOWWRKSSRQLFXUBBRURIV&ULPLC
+

+HVWHU 0 (DUO\ HYDOXDWLRQ RI WKH 'RPHVWLF 9LROHQ!
$FW  OLQLVWU\ RI -XVWLFH /RQGRQ

+LUVFKILHOG $ %RIZBITYLQJ DQG DQDO\VLQJ FULPH GDW
IURP UHVHDUFK DQm\GRD MWIGFHUDQFLY /RQGRQ

+ROGHU 5/ 'DO\ . 6HTXHQFLQJ -XVWLFH $ /RQJLV
*RDOV RI 'RPHVWLF 9LRROH QFH WILAKL-ARXUQDO RI &ULF

+

+RPH 2IILFH5DWLILFDWLRQ RI WKH &RXQFLO RI (XURSH &
&RPEDWLQJ 9LROHQFH $JDLQVW :RPHQ DQG 'RPHVWLI
&RQYHQWLRQ UHSRYRPRQISURKUMHRQGRQ

+RPH 2I1ILFH W R JRYHUQPHQW SROLF\ FULPH
KWWSV ZZZ JRY XN JRYHUQPHQW SXEOLFDWLRQV
SROLF\ FULPH SUHYHQWLRQ W R JRYHUQPHQW
DFFHVVHG

+RPH 21ILFH 'RPHVWLF KRPLFLGH UHYLHZ
KWWSV ZZZ JRY XN JRYHUQPHQW FROOHFWLRQV GR
DFFHVVHG

+RPH 21ILFH *6DIHW\ DQG -RPMLEHLFH

+RRNV % $LQYW , D :RPDQ %ODFN :RPHQ DQG )HPLQ

'HVWHUQ 2QWDULR

+RXVHNHHSLQJ ORQWHKORRG :LIHTWRXIVGHHHSLQJ ORQWKC
+RXVHNHHSLQJ ORQWKO\ /RQGRQ

+RZDUWK ( 6WLPSVRQ / %DUUDQDIHBREIQYREKBUV |
PXOWL VLWH HYDOXDWLRQ RI LQGHSHQGHQW GRPHVYV
7KH +HQU\ 6PLWK &KDULW\ /RQGRQ

+R\OH & JHPLQLVP YLFWLPRORJ\ DQ® GRPRIN\WLF Y|
9LFWLPV DQG 9LEWOPRORORXFHVWHU +

+XQQLFXWW * 9DULHWLHV RI SDWULDUFK\ DQG YLR
5HVXUUHFWLQJ 3SDWULDUF K3 L &HI) MHK B RIJLHQVIWF DROPW

+

+XQWHU $ 3ULYDWH SDURFKLDO DQG SXEOLF VRFL
FULPH DQG L@RMWLOHW\* LQDQGKHG&DO®AHQJIH RI VRF
FRQWURO &LWL]JHQVKLS DQG LQVWLWSRQAMRQ EXLOGL
3XEOLFDWLRQ &RUSRUDWLRQ 1RUZRRG 1-

38 & BKULVWLQH DQG 6KDQLD &KDPEHUV GHFHDVHG
,QYHVWLIDWLRQ 6XP@PGHSBASRQW 3ROLFH &RPSODLG
&RPPLVVLRQ /RQGRQ



3&& E3&& SXEOLVKHV LQYHVWLJDWLRQ UHSRUW LQWR
-HDQHWWH *RRGZLQ SUL,REGWRHRIGH PWUIROLFH &RPS(
&RPPLVVLRQ /RQGRQ

,SVRV ORUIBROLWLFLDQV DUH VWLOO WUXVWHG OHVV WK
DQG EDQRWWWSY ZZZ LSVRV FRP LSVRV PRUL HQ XN ¢
WUXVWHG OHVV HVWDWH DJHQWY MRXUQDOLVWYV DQC

-DVSDO 5 6LUDM $ 3HUFHSWLRQV RI puFRPLQJ RXW
PH@V\FKRORJ\ DQG 6H[%DOLW\

"HQQHU $ 9LFWLP YRLFGXDWH &RQIHUHQFH 8QLYHUVLW

-RKQVRQ 0 3 &RQIOLFW DQG FRQWURO *HQGHU V\P
GRPHVWLF WILROMQFH $IJDLQVW :RPHQ
-RKQVRQ 0 3 3DWULDUFKDO 7HUURULVP DQG &RPPR

YRUPV RI 9LROHQFH DIRKQYWO RRHQ@UULDJH DQG )DPI
+

-RKQVRQ 6 &ULPH PDSSLQJ DQG VSDWLDO DQDO\VL!
7RZQVOH\ 0 (JBNMURQPHQWDO &ULPLQRORJ\ DQG &UL
5RXWOHGJH /RQGRQ SS +

.DVDUGD -' -DQRZLW] 0 &RPPXQLW\ DWWDFKPHQV
$PHULFDQ 6RFLRORJLFDO 5HYLHZ #

.HOO\ (( :DUVKDIVRDUWQHU $EXVH LQ *D\ ODOH DQG /H
&RXSOBWHVHQWHG DW WKH 7KLUG 1DWLRQDO &RQIHU
SHVHDUFKHUV 'XUKDP 1+

.HOO\ / 7KH FRQWLQXXP RI: R/MHHXD @ LYRIARHDMIFH B QIGQ
6RFLDO &BGWURIHU SS =

.HOO\ / (IIHFWV RU VXUYLYDO VWUDWHJILHVY LQ 7KH /R
RI ([SHULHQFHV RI 6H[XHWMDGIERRLUQMFWKH 6HFRQG 1DW
&RQIHUHQFH IRU )DPLO\ 9LROHQFH 5HVHDUFKHUV 'X|

.HOO\ / :HVWPDUODQG 1 7LPH IRU D UHWKLQN2:K\
JRYHUQPHQW GHILQLWLRQ RI GRPHWWKXE OYHRIOHQFH L
6WULIH

.HUOH\ 3 %DWHWKD& HIIHFW KDV 7KH $UFKHUV GRPHVWL
KDGKWWSV ZZZ EEF FR XN QHZV PDJD]LQH DF

.LOEDQH 7 6SLUD O 'RPHVWLF YLROHQFH RU HOGH
IRU ROGHU)ZRPOIQHV LQ 6RF+HW\

.LQJVQRUWK 5) ODFLQWRVK 5 & 'RPHVWLF YLROH
VXSSRUW IRU RFX\FWD O HDFWOLREGH U O\

.QR[ (* %DUWOHWW 0 6 7KH GHWHFWLRQ RI VSDF
-RXUQDO RI WKH 5R\DO 6WDWLVWLFDO 6RFLHW\ 6HUI

+

.RHQLJ 0 $KPHG 6 +DDJD - ,QGLYLGXDO DQG FR
GHWHUPLQDQWY RI GRPHVWLF YLRPK®FRINMLYXUDO ¢
&HQWHU 3DSHUV RO33RSXODWLRQ

.RIIPDQ / &ULPH VXUYH\V DQG Y ISRAYMWRLVEWURPHDOHYV
3UHVV &DUGLII

.RUQKDXVHU 5 GRFLDO VRXUFHV RI GHOLQTXHQF\ $Q DS
PRGHBQLYHUVLW\ RI &KLFDJR 3UHVV &KLFDJR

.UHW]PDQ - OF.QLJKW - / %XLOGLQJ FRPPXQLWLH"
&HQWUH IRU S8UEDQ $I1IDLUV DQG 3ROLF\ 56HVHDUFK 1
1HWZRUN



IDFH\ 1  8QVSHDNDEOH VXEMHFWV )HPLQLVW HVVD\V L
WKHRADUW 3XEOLVKLQJ /RQGRQ

IDQJHU & / J/LHWBSSO\LQJ 7TKHRU\ WR *HQHUDOLVW 6RF|
-RKQ :LOH\ 6RQV /RQGRQ

IDZVRQ ( -RKQVRQ 0 $GDPV / /DP%ODF VIR HTV
*XLGH WR WKH 'RPHVWLF 9LROHQFH &RIFRHMEGDQG 9LF
S8QLYHUVLW)\ 3UHVV 2[IRUG

/IHH 6 .DQJ ' .LP 0 'HWHUPLQDQWYV RI FULPH LQF
PL[HG *:5 DSSURMRRMOQA @RQIHUHQFH RI WKH 6SDWLDO
$VVRFLDSY R@

IHH 7 SBUEDQ QHLJKERXUKRRG DV+HXKMRELR VSDWLDC
SHODWLRQMW’
/IHRQH - 0 /DSH 0 ( ;X < "RPHQYY GHFLVLRQV WR

KHOS IRU SDUWQHU YLROHQFH D FRPSDULVRQ RI LQ\
VLWXDWLRQDO FRROSWGHDOYLRO HQWWHUSHUVRQIDO 9LROH

ILHW] & $ (VWDEOLVKLQJ HYLGHQFH IRU VWUHQJWK
SHIOHFWLRQV IURP VRFLDO ZRUNRNNLDBVRDB#K FRQIH

JLHYRUH ' 1RQ UHSRUWLQJ DQG KLGGHQ UHFRUGLQJ RI \
LQWHUQDWLRQDO GRFREBDWHKDOWIKHYLUHEH RI WKH 6WI
'RPHQ $XVWUDOLD

ILJKWIRRW ( OF&OHDU\ -6 [XP 7 $VVHW PDSSLQ
FRPPXQLW\ EDVHG SDUWLFLSDWRBRUHVHDREK LQ VR
SHVHDUFK #

/ILQ & + :HQ 7 + 8VLQJ JHRJUDSKLFDOO\ ZHLJKW|
H[SORUH VSDWLDO YDU\LQJ UHODWLRQVKLSV RI LPPLC
GHQVLWLHV ZLWK WKH LQRMLEHDIFW LRIQBWQ-RMHUQDO R
(QOYLURQPHQWDO 5HVHDUFK DQG 3XEOLF +HDOWK

ILYLQJVWRQ 0 %DLOH\ 1 .HDUQV $ 1IHLIJKERXUK
GHSULYHG DUHDV (YLGHQFH IURRXWIQH @ RU W R XR/ L Q]
DQG WKH %XLOW (QYRURQPHQW

/IRFDO *RYHUQPHQW $VVREOBWIOIRFADO *RYHUQPHQW
$VVRFLDWLRQ /RQGRQ

IXSWRQ 5 3RZHU $ BRFLDO H[FOXVLRQ DQG QHLJK
8QGHUVWDQGLQJ 6RRILIRV G B@QXVYHRIY¥ LW\ 3UHVV 2[IRL

JA\ARQV : ( /RZHU\ &LWL]HQ UHVSRQVHV WR GLVVD

FRPPXQLWLHV $ SDUWLDO WHWHN-RX DQIHD R U B R OALR\AF
+

ODFKLQ *, 7&KXUFKHVY DQG VRFLDO LVVXHV LQ WZHQWL!
2[IRUG 8QLYHUVLW\ 3UHVV 2[IRUG

ODOF]HZVNL - 3RHW] $ 5HVLGHQWLDO EXUJODULH
VRFLRHFRQRPLF FRQWH[W LQ /RQGRQ 2QWDULR JOR
DQDOWKH 3URIHVVLRQDO *HR#UDSKHU

ODQWHO 1 7KH GHWHFWLRQ RI GLVHDVH FOXVWHUL
UHJUHVVLRQ ®BQBRODMKBKHVHDUEK
0$33% OXOWL $IJHQF\ 3XEOLF BURWHFWLRQ $UUDQJHPH

3XEOLF BURWHFWLRQ $UUDQJHPHQW



KWWSV PDSSD MXVWLFH JRY XN FRQQHFW WL 0$33%

ODWKLH $ &DPHURQ - *LEVRQ . $VVHW EDVHG D
GHYHORSPHQW 8VLQJ D GLITZUDFWHG SRZHU OHQV WHF
FKDOOHQURIWHYVYYVY LQ '"HYHORSPH@W 6WXGLHYV

ODWKLH $ &XQQLQJKDP * JURP FOLHQWYV WR FLWL
FRPPXQLW\ GHYHORSPHQW DV D VWUDWHIJ\ IRU FRPP:
'"HYHORSPHQW LQ 3UDbFWLFH

ODZE\ 5 , S5XUDO SROLFLQJ DQG SROLFLQJ WKH"'UXUDO
SRXWOHGJH
OF&DOO / H7KH FRPSOH[LWH IRIQMQWHYVHFWLRQDOL\

OF&DUU\ 0 :LOOLDPWRROHQFH DJDLQVW ZRPHQ LQ UXUL
DUHDBWQLYHUVLW\ RI %ULVWRO %ULVWRO

OF&OD\ : OF$OOLVWKNUSODFH PDWWHUV *HRJUDSK\ LGH
FLYLF OLIH LQ PRGEBRXPHHWWLPPRRNY 1HZ <RUN
OF*DUU\ - B6LPSVRQ®®LWKQFKOLII 7KH LPSDFW Rl GRPH"

DEXVH IRU ROGHU ZRPHQ D UHMDKAVR I D/QGH 6RIEW Bl O LR
LQ WKH &RPPX@LW\
OF.QLJKW -/ .UHW]PDOQQSEQJ FRPPXQLW\ FDSDFLW\ ,Q\
SROLF\ 5SHVHRUWKZHVWHUQ 8QLYHUVLW\ (YDQVWRQ ,
OF/DXJKOLQ ( OXQFLKH 6DJH GLFWLRQDU\6®WIJAHULPLQROF

IRQGRQ

OF4AXHVWLRQ O - (QGRJHQRXV VRFLDO HIIHFWV RQ L
LQ &RORFREALIMO 6FLHQFH 5HWHDUFK

OHQDUG $ 'RPHVWLF YLROHQFH DQG KRXVLQJ .H\ S
FKDOOHQROHQFH $JDLQVW tRPHQ

OHQGHV . G5LQJURVH - .HOOHU - OH7RR DQG Wk

RI FKDOOHQJLQJ UDSH FXOWXUH WKURXREHBIQLWDO |
"RXUQDO RI :RPHQTV 6WXGLHV

OLQLVWU\ Rl -XBWDFWLFH 'LUHFWLRQ M &KLOG $UUDQJ
&RQWDFW 2UGHUV 'RPHVWLF $EXVH $QG +DUP
KWWSV ZZZ MXVWLFH JRY XN FRXUWYV SURFHGXUH
UXOHV IDPLO\ SUDFWLFHBGLUHFWLRQV SGBSDUWB M

ORKDQ - *HRJUDSK\ DQG VRFLDO SROLF\ VSDWLDO
3URJUHVV LQ +XPDQ *HRAUDSK\

ORRQH\ - *HQGHU YLROHQFH DQG6WKHQVRBLDRQRBIRGH U

OXNKHUMHH 6 &DUFDFK & 5HSHDW X\ W\W DPLL\DIW L F
,QVWLWXWH RI &ULPLQRORJ\ 5HVHDUFK DQG 3XEOLF

OXOYLKLOO 1 *DQJROL * *LOO $ . +HVWHU 0 7
LQWHUDFWLRQDO MXVWLFH IRU YLFWLPV RI pKRQRXU
UHSRUWLQJ WR WKH SROLFBROQLFQ DA DMPBEDERGE L BN V

0\KLOO $ OHDVXULQJ GRPHVWLF YLR@KYRHDFRQWH
*HQGHU %DVHG 9LROHQFH

0\KLOO $ OHDVXULQJ &RHUFLYH &RQWURO :KDW &D
3RSXODWLRQI&GROHDNYE $IJDLQVW :RPHQ

0\KLOO $ +RKO . 7KH 3JROGHQ WKUHDG  FRHUFLY
DVVHVVPHQW IRU GRPRXWQBO'RROQEBQWFW SHUVRQDO 9L

1DND\D 7 <DQR . 9LVXDOLVLQJ BAULLAPHI FHORXH WSHDU V

H[SORUDWHRQDGDMEP DSSURDRKLDPH. QH WSBOHGHQV LW\
HVWLPDWLRQ DQG MFDQVDWWWR YW LBV *, 6



1DUD\DQ 8 REUIDHOH EULGHV ,PPLJUDQW ZRPHQ GRPE
DQG LPPLJUDWSRY LD 2+

1DVRQ &ODUN 1 'KHQ WHUURU VWULNHYV DW KRPH
UHOLJLRQ DQG GRP-HRXWDMD T LROHWKH 6 FLHQ@LILF 6W.

+

IDWLRQDO $XGLW2VIHFWLQJ RWMGEW ZZZ QDR RUJ XN VXI
FRPPLVVLRQLQJ DVVHVVLQJ QHHGY DFFHVVHG

1HZWRQ $ )HOVRQ O FULPH SDWWHUQV LQ WLPH [
FULPH RSSRUWXQLWL&VLIPG BEBQFMHU$SI® VQWHUGLVFL
-RXUQDO

1,&( YHUYLHZ _ 'RPHVWLF YLROHQFH DQG DEXVH _ 4X
KWWSV ZZZ QLFH RUJ XN JXLGDQFH TV DFFHVVHG

1L[RQ - +XPSKUH\V & ODUVKDOOLQJ WKH HYLGHOQ]
LQ WKH GRPHVWLF §RRDOM® BR OUDHR RV

120,6 6 (: (WKQLF JURXS 1RPLV 2IILFLDO /DERXU
6WDWLKWWLEY ZZZ QRPLVZHE FR XN FHQVXV NV

2EHUZLWWOHU ' .DOKWHEMRUGH LQ 'HXWVFKQDQK +
S8QWHUVXFKXQJ DXI GHU %DVLV YRQ 3UR]JHVVDNWHQ

29FDPSR 3 *LHOHQ $ & )DGHQ 55 :XH : .DVV 1 :I
9LROHQFH E\ PDOH SDUWQHUV DJDLQVW ZRPHQ GXUL
FRQWH[WXDGPHIOLFD/QVRXUQDO RI 3XE®@LF +HDOWK

29.HHIIH 0 +LOOV $ 'R\OH 0 OF&UHDGLH & 6FKROH
7LQNHU $ ODQWKRUSH - %LJ8V VA XEUIHQW BRKVH
DQG QHJOHFW RI ROGHU SHRSOH SRIMLYD BHH@LEHHI V X U Y
IRQGRQ (QJODQG

216 ,PSURYLQJ YLFWLPLVDWLRQ HVWLPDWHYV GHULYH
(QJODQG DQG :DOHV 2IILFH IRU 1DWLRQDO 6WDWLV)
KWWSV ZZZ RQV JRY XN SHRSOHSRSXODWLRQDQGFR
UWLFOHV LPSURYLQJYLFWLPLVDWLRQHVWLPDWHVGH L
QGDQGZDOHV DFFHVVHG

216 'RPHVWLF DEXVH LQ (QJODQG DQG :DOHV 2IILFH
6WDWLVWLFV
KWWSV ZZZ RQV JRY XN SHRSOHSRSXODWLRQDQGFR
XOOHWLQV GRPHVWLFDEXVHLQHQJODQGDQGZDOHV \H
WKHUH GLIIHUHQFHY EHWZHHQ ORFDO DUHDV DFFHV

296X00OLYDQ ' 8QZLQ ' - 7KH SLWIDOOV DQG SRWHF
*HRJUDSKLF ,QIRUPDWLRQ $QDO\VLV

3DKO - 3ULYDWH YLROHQFH DQG SXEOLF SROLF\ 7KH Q
DQG WKH UHVSRQVH RI WEKRIXSWEHG FHV HR Y G RV

3DUNHU . ) +HIQHU o0 . ,QWHUVHFWLRQV RI UDFH
DQG YLROHQFH $SSO\LQJ LQWHUVHFWLRQDOLW\ WR
KRPLFEGWWLFH 4XDUWHUO\

3DUOLDPHQWPHVWLF 9LROHQFH &ULPH DQG 9LFWLPV $P
28, 3DUOLDKMQWSY VHUYLFHYV SDUOLDPHQW XN ELO¢

GRPHVWLFYLROHQFHFULPHDQGYLFWLPVDPHQGPHQ)

3DWLO 9 JURP SDWULDUFK\ WR LQWHUVHFWLRQDOL
DVVHVVPHQW Rl KRZ IDU ZHY®M URXOQDORPIH:RECHQ L
&XOWXUH DQG 6RELHW\



3DYORX 0 .QRZOHV $ 'RPHVWLF YLROHQFH $WWU
SXQLVKPHQWY DQG UHSRUWLQJ EHKDYLRXU UHODWH
3V\FKLBWWRKRORJ\ DQG £DZ

3HQFH ( 5HJDQ . ODQ®@R%U EHVW LQWHUHVW $ SURFF
SHUVRQDO DQG VRRIQHF¥RW®IBURIJUDP '"HYHORSPHQ\
,QFRUSRUDWHG

3HUPHQWLHU 0 %ROW * 9DQ +DP 0 '"HWHUPLQDQ
VDWLVIDFWLRQ DQG SHUFHSWLRQ &U EXHY BUERKIUHKR R C

+

3KLOOLSV [ 5 'RPHVWLF YLROHOQUHHD WQGFDUX QV LARIP
+
3L]]JH\ ( )RUEHV 6FUHDP TXLHWO\ RU WKH Q3HQBEERXUYV :
+DUPRQGVZRUWK

3ODWW 7 %XUWRQ & OH7RR 5DSH &XOWXUH DQG
OHGLD &DPS®HRBRODO -XVWLFH -RXUQDO
3RZHOO -/ :DKLGLQ % 8QGHUVWDQGLQJ ROG DJH

FULWLFDO H[SWRUQOBDWRRQDO -RXUQDO RI 6RFLRORJ\
+

3UHVWRQ &LW\ &RXBFLRPPXQLW)\ 0D S SLHVMIRRD K& LW \
&RXQFLO 3UHVWRQ

3XWQDP 5 7KH SURVSHURXV FRPPXQLW\ 7¥RFLDO FIL
$PHULFDQ 3WRVSHF

3XWQDP 5 ' %RZOLQJ $ORQH $PHULFDYV 'HFOLQLQJ 6RFI
&XOWXUH DQGIBRIUDNWIHFUYDFPLOODQ 1HZ <RUN SS
KWWSV GRL RUJ B

5DGIRUG - )JULHGEHUJ 0 +DiRPHIQ YLRWOHQFH DQG
VWUDWHJILHV IRU DFWLRQ IHPLQLVW2SH®HDUFK SRO
8QLYHUVLW)\ 3UHVV %XFNLQJKDP

5DGIRUG / &KLOG SURWHFWLRQ DQG FRQILGHQWLDOLW\
H[SHULHQFHV RI YLROHQFH S8REXMHVOLQG RH&EBRW DO
IDQFDVKLUH 3UHVWRQ

5DSS & $ G6DOHHEH\ ' 6X0OO0OLYDQ : 3 7KH IXWXUH
VRFLDOSGRADNDQFHY LQ 6RESEHPLIRUNVVXH RQ WKH XWX
VRFLDO ZRUN +

5HLV % < .RKDQH , 6 O0DQGO . IRQJLWXGLQDO |

RI IXWXUH GLDJQRVHV RI GRPHVWRAUDWXVK OMRG&IFO O
“RXU@D E

SHQJHWWL & 6RFLDO &ODVV 5DFH DRBFLQWLPDWH
S5HYLHZ

SHVWRUHGQ &KXUFKHV 7RR &KXUFK 5HVSRQVHV WR 'RPH
FDVH VWXG\ RI 88X\PERUBG 7HGGLQJWRQ

5LFKDUGY / /HWFKIRUG 6 3RWILMMWWRRPHVWLF 9LROHQF
%ODFNVWRQHTV 3URFVRILF®D 2 BROGFEQIYHUVLW\ 3UHV

S5LFKLH % ( $ %ODFN IHPLQLVW UHIOHFWLRQ RQ WK
6LIQRXUQDO RI :RPHQ LQ &XOWXUH DQG 6RFLHW\

5LIJIKWPRYH+RXVH 3ULFHV LAWWB[WHBLGZ ULJKWPRYH FR XN
SULFHV 7KD[WHG KWPO DFFHVVHG

5LVWRFN -1R PRUH VHFUHWV 9LROHQFH LBRGM\NCEH®IH UH
IRQGRQ



SREHUWV < OH7RR 7KH +DUP DQG /LPLWDWLRQV RI 6RFL
ORGHUQ $FWMWSEF VFKRODUVKLS FODUHPRQW HGX
DFFHVVHG

5RELQVRQ $ +XGVRQ . 'LITHUHQW \HW FRPSOHPHC
WR VXSSRUWLQJ YLFWLPV RI V&UXPOQRMROH OPHGLQ W
&ULPLQDO -XVWLFH

5RELQVRQ / 6SLOVEXU\ . 6\WWHPDWLF UHYLHZ RI
H[SHULHQFHV RI DFFHVVLQJ KHDOWK VHUYLFHV E\ DC
YLROHPMOWK DQG 6RFLDO &DUH LQtWKH &RPPXQLW\

SRELQVRQ : 6 (FRORJLFDO FRUUHODWLRQV DQG WK
,QWHUQDWLRQDO -RXUQDO RI (SLGHPLRORJ\

5RQFHN ': ODLHU 3 $ %DUV EORFNV DQG FULPH)\
WKHRU\ Rl URXWLQH DFWLYLWLHV V&R MWK REPBSIWULFL

+

5RZODQG 6 'KDW LV $VVHW %DVHG &RPPXQLW\ 'HYF

5XVVR $ ,1 QRW QRZ ZKHQ" &RQWHPSRUDU\ IHPLQLVW P
YLROHQFH DJDLQVW ZRPHQ LQ YRXWQHGDFNREGRD
SS

6DIHOLYHYV 6SRWOLJKW GRRPN®H ¥VIDEHVAHD QED IHO L
KWWS VDIHOLYHV RUJ XN VLWHV GHIDXOW ILOHV UH
BZHE SGI DFFHVVHG

6DIHOLYHYV '$6+ 5LVN & KHFNOLVW 4XLFN *XLGDQFH
KWWS VDIHOLYHV RUJ XN VLWHVY GHIDXOW ILOHV UH
VW TXLFN VWDUW JXLGDQFH ),1$/B SGI DFFHV\

6DIHOLYHWHWWLQJ LW ULJKW ILUVW WLPH FRPSOHWH U
KWWS ZZZ VDIHOLYHV RUJ XN VLWHV GHIDXOW ILOH
JKW ILUVW WLPH FRPSOHWH UHSRUW SGI DF

6DPSVRQ 5 - *UHDW $PHULFDQ FLW\ &KLFDJR DQG WKH
QHLJKERUKRRS®D HYHUFW. W\ Rl &KLFDJR 3UHVV &KLEDJ

6DPSVRQ 5 - &ROOHFWLYH HIILFDF\ WKHRU\ /HVVR(

IRU IXWXUH LQTXLUAKH BBNLIW MYWWRIFREULPLQRORJLFDO
+

6DPSVEQQ 5 - *URYHV ! % &RPPXQLW\ VWUXFWXUH
VRFLDO GLVRUJDQIRBWLROQWRNXRQPD O RI 6RFLRORJ\
6DPSVRQ 5 - [/DXULWVHQ -/ 9LROHQW YLFWLPL]D\

,QGLYLGXDO VLWXDWLRQDO DQ®GE8RBPX®DWQGQAYH
DQG 3UHYHQWLQJ 9LROHQFH

6DPSVRQ 5 - ORUHQRII -' *DQQRQ 5RZOH\ 7 $VV
SQHLJKERUKRRG HIIHFWV~ B6RFLDO SURFHVVHV DQG C
$QQXDO 5HYLHZ RI 6RFLRORJ\

6DPSVRQ 5 - G5DXGHQEXVK 6 : 6\WWHPDWLF VRFLD
VSDFHV $ QHZ ORRN DW GLVRUGHS$SPHY IXAED QRQ H QIKA
RI BRFLRORJ\ *

6DPSVRQ 5 - 5DXGHQEXVK 6 : (DUOV ) 1HLJKERL
FULPH $ PXOWLOHYHO VWXGFRHGRWWOHFWLYH HIILFD

6DQGHUV OF'RQDJK ( 1H¥RR®HLWWOH WRR ODWH GRPH
SROLF\ LQ WKH DJHLRF K/ HRFLH W \

6DQWRYV 5 % ULPH DQDO\VLV ZLWKG6PUHPSXEDIEDWLRQV
IRQGRQ



6FKHFKWHU B®RPHQ DQG PDOH YLROHQFH 7KH YLVLRQV D
EDWWHUHG ZRPHQ PR RRKHFEHQ W HVV

6FRWW - &KDUOHV 6DDWFKL LV VHHQ JUDEELQJ 1LJ
WULJJHULQJ DQ DFULPRDLRXYGEDYR UFH

6FRWW 0 OF.LH / ORUWRQ 6 B6HGGRQ ( :RVRII )
GRPHVWLF YLROHQFH LQ 6FRWODQG« DQG IRU \HDL
(GLQEXUJK +HDOWK 6FRWODQG

BKHOWHUKDW LV KRPHOHVVQHVV
KWWS HQJODQG VKHOWHU RUJ XN KRXVLQJBDGYLFH
KRPHOHVVQHVYV DFFHVVHG

6KHUPDQ /: +DUULV + 0 ,QFUHDVHG GHDWK UDWFE
YLFWLPV IURP DUUHVWLQJ YV ZDUQLQJ VXVSHFWYV L¢
9LROHQFH ([SHULPHQW O0LO'9( -RXUQDO RI ([SHULPH
+ KWWSV GRL RUJ Y

6LVWHUV 8QRAWWHUYV BRYMSN ZZZ VLVWHUVXQFXW RUJ D

6PDUW & )HPLQLVP DQG WKH 3RRXMW@®RHGDHE /RQGRQ

6P\H 9 %URZQH $ - O9DUFRH & -RVHZVNL 9 +DU
PHWKDGRQH PDLQWHQDQFH WUHDWPHQW DQG WKH U
VRFLDO LQHTXLWLHV $Q LQWHUVHFWLRRD® OHQV LC
SHGXFWLRQ -RXUQDO

BRNRORII 1 - 'XSRQW , 'RPHVWLF YLROHQFH DW W
FODVV DQG JHQGHU &KDOOHQJHV DQG FRQWULEXWL
DJDLQVW PDUJLQDOL]HG ZRPHQ BRR®HGHFH HIDRBRXQ
‘RPHQ +

6W O0XQJRV5HEXLOGLQJ 6KDWWHUHG /BWHYXQURMMLQDO U
KWWSV ZZZ PXQJRV RUJ SXEOLFDWLRQ UHEXLOGLQJ

DFFHVVHG

BWDUN ( &RPPHQWDU\ RQ -RKQVRQYV *&RQIOLFW D
VIPPHWU\ DQG DV\PPHWU\ LQ SLRRRHVOFLH $IICR@WOWF HR P

+

6 WDWD OXOWLSOH ,PSXWDWLRQ KWWSV ZZZ VWDW
DFFHVVHG

BWHZDUW & +RQRXU DQG VDQFWLW\ WeRFEOMHYHOV |
$QWKURSRORK\

6WUDND 6 0 ORQWPLQ\ / 5HVSRQGLQJ WR WKH QH

H[SHULHQFLQJ GRPHUWOFHQERGHREBVW RPHQ

BWUDXV 0 *HOOHV 5 6WHRBRHW FORVHG GRRUV $ VX
IDPLO\ YLROHQFH5REWPHGUFD 1HZ <RUN

BWUDXV 0 $OHDVXULQJ LQWUDIDPLO\ FRQIOLFW DQG YLR
WDFWLFV &7 VFDOHV LQ 3K\VLFDO 9ERRWQFHG LIQ $F
IRQGRQ %

BWUDXV 0 $ )DPLO\ SDWWHUQV DQG FKLOG DEXVH L
$PHULFDQ WKASMHSEXVH DQG 1HJOHFW

BWULG 6 :DOE\ 6 $UPVWURQJ - , QWHUVHFWLRQI
LQHTXDOLWLHYV 9LVLELOLW\ LQ %ULWLVK SROLF\ RQ
3ROLWLFV ,QWHUQDWLR®\WUDWMW ®QIGH&RIFGHWOQ GHU

+RPH 2IILFH7KH HFRQRPLF DQG VRFLDO FRVWRPHRI GRPHV
211LFH



7RPSVRQ / -', %ULHI + $QDO\VLV + 9XOQHUDEOH /RFDOLYV
6BWXGAQLYHUVLW\ &ROOHJH /RQGRQ /RQGRQ

7UDF\ 6 5 3DWULDUFK\ DQG GRPHVWLF YLROHQFH ¢
PLVFRQFHSRWWR@YO Rl WKH (YDQJHOLFDO 7KHRORJLFI

7UXVVHOO 7UXVW (QG RI <HDU 6WDWYV

9DQ :\N -$ %HQVRQ O/ )R[ */ 'HODULV $ "HW
SDUWQHU DQG FRPPXQLW\ OHYHO FRUUPI® DWKBY RI S
'"HOLQTXHQF\+

9LFWLPV 6XSSRIUWMRU\ _ 9LFWLP 6XSSRUW
KWWSV ZZZ YLFWLPVXSSRUW RUJ XN PRUH XV DERX)\

9|ONHU % OROOHQKRUVW * 1HFXKKERMH®RRS VRFLDO FD
DQG UHVLGHQWLDO PRELOLW\ LQ 8QGHUVWDQGLQJ
6SULQJHU %DVLQJVWRNH +

‘DIXOD 6WULNHVDEOHG ZRPHQ VHH OH7RR DQG WKLQN Z]
KWWSV ZZZ WKHJXDUGLDQ FRP FRPPHQWLVIUHH
SHRSOH PHWRR ZRPHQV PRYHPHQW LQFOXVLRQ GLYH

‘DOE\ 6 KH# RVW RI GRPHVWLF YLROBIQFBVWHEUWDWH
8QLYHUVLW\

'DOE\ 6 $OOHQRPHVWLF YLROHQFH VH[XDO DVVDXOW D
JLQGLQJV IURP WKH %ULWRYPK @ULFH 6/RODGRQ

:DOE\ 6 $UPVWURQJ - 6WULG 6 ,(QWHUVHFWLRQL
VRFLDO WKHFRIORI\ +
:DOE\ 6 O0\KLOO % &RPSDULQJ WKH PHWKRGRORJ\

VXUYH\V Rl YLROHQFHYUIDWRWKY -RRPIYPP O RI &ULPLQR
+
'DOE\ 6 7RZHUV - 8QWDQJOLQJ WKH FRQFHSW RI
7KHRUL]LQJ GRPHVWISFUYPRORQRIFDDQEBH&ULP QDO - X\
KWWSV GRL RUJ

'DOE\ 6 7RZHUV - OHDVXULQJ YLROHQFH WR HQG
JHQGHRXUQDO RI *HQGHU %DVHG 9LROHQFH

'DOE\ 6 7RZHUV - %DOGHUVWRQ 6 &RUUDGL & )UD
+HOZHJ /DUVHQ . OHUJDHUW / 2O0LYHKH3 3DOPHU

FRQFHSW DQG PHDVXUHPHQW Rl YLROHGRI®IDFA\DLQVW
3UHVV %ULVWRO

'DOE\ 6 7RZHUV - )UDQFLV % ODLQVWUHDPLQJ C
EDVHG YLROHQFH LQWR VRFLRORJ\ DQ&MVKH FULPLQ
BRFLRORJLFDO S5H¥LHZ

‘DONODWH 6 7KH SURWHFWLYH VRFLHW\" 6HHNLQJ "
6DIHU &RPPXQLWLHYV

"DONODWH 6 &DQ WKHUH EH D 3QRHUQDWYRQ@LEWL
5HYLHZ Rl 9LFWLPRORJ\

':DOVK ' :RUNLQJ ZLWK 'RPHVWLF 9LROHQFH &RQWH[W\
3UDFWERKWOHGJH /RQGRQ

‘DUG 5 %LUG S5RPHVWLF 9LROHQFH &ULPH DQG 9LFWLF
3UDFWLWLRQHRUYUSDGEVGHRQGRQ

‘DYHUOH\ %RURXJK &RRKRFFLO@LW\ $VVHWDODHSEQ B % RUR XJK
&RXQFLO :DYHUOH\



"HLVEXUG ' 'DYLV 0 *LOO &  QFUHDVLQJ &ROOHI
&DSLWDO DW &ULPH +RW 6SRWV 1HZ &U3IRPGILERQW UR
$ -RXUQDO RI 3ROLF\ DQ& 3UDFWLFH

‘HQ 7 + &KHQ ' 5 7VDL 0 - ,GHQWLI\LQJ JHRJU
SRYHUW\ REHVLW\ UHODWLRQVKLSV HPABRWIBEWQDOY L
+HDO WK

‘HVW $ :DQGUHL 0 / ,QWLPDWH SDUWQHU YLROHQ
LOQWHUYHQWLRQV E\ IRXRQPO RKHIDSHUSHUVRQDO 9L

+

'LNDQ 8 6KDPH DQG KRQRXU $ FRQWHVWDEOH SDLI

'LOFR[ 3 &XOOHQ )7 )HOXRPAPKOQLWLHY DQG FULPH $C
HQGXULQJ $PHULFD® FX®WBHBQYHUVLW\ 3UHVV 3KLO

'LOVRQ -4 .HOOLQJ * |/ SHUORONHVOL E LORIRZ K O \

"RPHQYV $LG RPMHQTV $LG 5HVSRQVH WR +$& ,QTXLU\ RQ
$EXVH %RPHQ V $LG /RQGRQ

'RPHQYV $LG E 6XUYLYDO DQG %H\RQG KWWSV T G
ZSHQJLQH QHWGQD VVO FRP ZS FRQWHQW XSORDGYV
%H\RQG SGI DFFHVVHG

"RPHQTV $LG$QQXDO 6XUYH\ 'RPHQ V $LG
KWWSV ZZZ ZRPHQVDLG RUJ XN UHVHDUFK DQG SXE

DFFHVVHG

'RPHQVY $LG/DXQFK Rl 31LQHWHHQ &KLOG +RPLFLGHV  UH
FDPSDLR®HQV $LG KWWSV ZZZ ZRPHQVDLG RUJ XN
QLQHWHHQ FKLOG KRPLFLGHV UHSRUW FKLOG ILUVW

'RPHQTV $LG:RPHQTV $LG $QQXDO 6RPNEYV $LG /RQGRQ

‘RRG - 'K\ SXEOLF RSLQLRQ Rl WKH FULPLQDO MXVWLF
3XEOLF 2SLQLRQ DQG &UOPIDID G ORXWHYWHU
<DQ - B6KX : <XDQ + SHODWLRQVKLS EHWZHHQ V

FULPH DQG JHRJUDSRKED® ODRWRMULYQIKXD 8QLYHUVLW

DQG 7THFKQRORJ\
<RXQJ /0 (OGHU SK\VLFDO DEXVH &OLQLFV LQ *HU

=DUHL 0 6DWWDU]DG )DWKL'HVLIBILGDDL+\SRWKHWLFDO
1HLJKERUKRRG WR 3URPRWH WKH /RFDOLVP &RQYHU
$SSURDFK DQG 'HPRFUDWLF S8UEDQ 'HVLJQ 7KH /LQN
3UDFWLFH
=KDQJ + 6RQJ $GGUHVVLQJ LVVXHV RI VSDWLDO
QRQ VWDWLRQDULW\ LQ DQDO\VLV*RRLRHWLGH@WLD O
+






$SSHQGL]

'RPHVWLF $EXVH 6WDONLQJ DQG +DUDVVPHC

9LROHQEFH

'$6+ ULVN DVVHVVPHQW IXOO TXHVWLRQV

9DULDEO]| '$6+ 5LVN 4XH
)LQDC $UH WKHUH DQ\ IL(

$UH \RX FXUUHQWO\ SUHJQDQV
3UHJC UHFHQWO\ K

$UH \RX GHSUHVVHG RU KDYLQ
'"HSUH\ WKR X,
JULJKV $UHX YHU\ IUL,

'R \RX IHHO LVRODWHG IURP
VRO IDPLO\ IL

'R \RX NQRZ LI KDV|HYHU

WURXEOH ZLWK WKH SRAOLFH R
3ROLFH KLVW

'R \RX NQRZ LI KDV|KXUW
+XUW | HO'

"RHV FRQVWDQWO\ |WH[W
+DUDV\ IROORZ VWDON

"RHV GR RU VD\ WKLQJV R

QDWXUH WKDW PDNHV \RX IHHC
6 H[X SK\WLFDOO\ KXUW \RX

"RHV WU\ WR FRQWURO H
&RQ GR DQGH WKH\ H[FHVVL)

+DV HYHU DWWHPSWHG W
6WUL FKRNH VXIIRFDWI

+DV HYHU KXUW WKH FKL«
+XUW F| GHSHQC

+DV HYHU PLVWUHDWHG [
+XUW D WKH IDPI

+DV HYHU WKUHDWHQHG
3HUSHU DWWHPSV VXLI

+DV HYHU WKUHDWHQHG
7KUHDWHQHG WI WKH FKLOGUHQ

+DV HYHU WKUHDWHQHG |
7KUHDYV VRPHRQH HOVH DGQG WK

+DV HYHU XVHG ZHDSRQV
"HD S REMHFWV W

+DV KDG SUREOHPV LQ W

ZLWK GUXJV SUHVFULSWLRQ R

DOFRKRO RU PHQWDO KHDOWK
'UXJV DOFRKRO F SUREOHPV OHDGLQ

+DV WKH FXUUHQW LQFLGHQW
, QN LOM

+DYH \RX VHSDUDWHG RU WULF
6HSDU IURP ZLWKLQ WK
"RU" ,V WKH DEXVH JF

$EXVH PRU

, V VDEXVH KDSSHQLQ.




$Q\ RWKHU SHU

,V WKHUH DQ\ RWKHU SH
WKUHDWHQHG \RX RU WK
R

&KLOG F

, V WKHUH FRQIOLFW

UVRQ
DW \R



$SSHOGL] 2XWSXW $UHD &ODVVLILFDWLRQ '"HVFULSWLR

KWWS JHRJDOH JLWKXE LR 2% &

+ 5XUDO UHVLGHQWY 7KH SRSXODWLRQ RI WKLV VXSHUJ
IDU OHVV GHQVHO\ SRSXODWHG FRPSDUHG ZLWK HOVHZK
WHQG WR OLYH LQ ODUJH GHWDFKHG SURSHUWLHYV ZKLFK
DJULFXOWXUH IRUHVWU\ DQG ILVKLQJ LQGXVWULHV 7KH
DUHDV LV EHORZ WKH QDWLRQDO DYHUDJH (DFK KRXVHK
PRWRU YHKLFOHYVY DQG WKHVH ZLOO EH WKH SUHIHUUHG
RI ZRUN 7KH SRSXODWLRQ WHQGV WR EH ROGHU PDUULLI
DYHUDJH SURSRUWLRQ RI WKH SRSXODWLRQ LQ WKHVH D
DERYH DYHUDJH QXPEHU RI SHRSOH OLYH LQ FRPPXQDO |
EH UHWLUHPHQW KRPHVY 7KHUH LV OHVV HWKQLF LQWHJ

KRXVHKROGY WHQG WR VSHDN (QJOLVK RU :HOVK DV WKH

+ &RVPRSROLWDQV 7KH PDMRULW\ RI WKH SRSXODWLRQ
GHQVHO\ SRSXODWHG XUEDQ DUHDV 7KH\ DUH PRUH OLN
FRPPXQDO HVWDEOLVKPHQWY DQG SULYDWH UHQWLQJ L'
7KH JURXS KDV D KLIJK HWKQLF LQWHJUDWLRQ ZLWK DQ |
UHVLGHQWYV IURP (8 DFFHVVLRQ FRXQWULHY FRLQFLGLQJ
SURSRUWLRQ RI SHUVRQV VWDWLQJ WKHLU FRXQWU\ RI E
WKLV LV WKDW KRXVHKROGY DUH OHVV OLNHO\ WR VSHDI
ODQJXDJH 7KH SRSXODWLRQ RI WKH JURXS LV FKDUDFW
KLIKHU SURSRUWLRQ RI VLQJOH DGXOWY DQG KRXVHKRO
QDWLRQDOO\ 7KHUH DUH DOVR KLJKHU SURSRUWLRQV RI

PRUH OLNHO\ WR EH HPSOR\HG LQ WKH DFFRPPRGDWLRQ



FRPPXQLFDWLRQ DQG ILQDQFLDO UHODWHG LQGXVWULH"

ZDONLQJ RU F\FOLQJ WR JHW WR ZRUN

+ (WKQLFLW\ FHQWUDO 7KH SRSXODWLRQ RI WKLV JURX:
GHQVHU FHQWUDO DUHDV RI /RQGRQ ZLWK RWKHU LQQH!
KDYLQJ VPDOOHU FRQFHQWUDWLRQV $00 QRQ ZKLWH HW
UHSUHVHQWDWLRQ WKDQ WKH 8. DYHUDJH HVSHFLDOO\ S
DUH %ODFN ZLWK DQ DERYH DYHUDJH QXPEHU RI UHVLGH
FRXQWULHY 5HVLGHQWY DUH PRUH OLNHO\ WR EH \RXQJ
RI GLYRUFH RU VHSDUDWLRQ WKDQ WKH QDWLRQDO DYHL
KRXVHKROGV KDYLQJ QR FKLOGUHQ RU QRQ GHSHQGHQW
OLNHO\ WR OLYH LQ IODWV DQG PRUH OLNHO\ WR UHQW
SXEOLF WUDQVSRUW WR JHW WR ZRUN ZLWK ORZHU FDU
XQHPSOR\PHQW 7KRVH LQ HPSOR\PHQW DUH PRUH OLNHC
DEFFRPPRGDWLRQ LQIRUPDWLRQ DQG FRPPXQLFDWLRQ Il

UHODWHG LQGXVWULHYV

+ OXOWLFXOWXUDO PHWURSROLWDQV 7KH SRSXODWLRQ
LQ ODUJHU XUEDQ FRQXUEDWLRQV LQ WKH WUDQVLWLRQ
VXEXUELD 7KH\ DUH OLNHO\ WR OLYH LQ WHUUDFHG KRX
DQG VRFLDO 7KH JURXS KDV D KLJK HWKQLF PL[ EXW D I
DQG ,ULVK ERUQ UHVLGHQWYV $ UHVXOW RI WKLV LV WKD
(QJOLVK RU :HOVK DV WKHLU PDLQ ODQJXDJH 5HVLGHQW
UHWLUHPHQW DJH 7KHUH LV OLNHO\ WR EH DQ DERYH DY
FKLOGUHQ ZKR DWWHQG VFKRRO RU FROOHJH RU ZKR DU
7KH UDWHV RI PDUULDJH DQG GLYRUFH DUH EURDGO\ FRF

DYHUDJH 7KH OHYHO RI TXDOLILFDWLRQV LV MXVW XQGH



UDWHV Rl XQHPSOR\PHQW EHLQJ DERYH WKH QDWLRQDO
HPSOR\HG DUH PRUH OLNHO\ WR ZRUN LQ WKH WUDQVSRL
LQGXVWULHV 3XEOLF WUDQVSRUW LV WKH PRVW OLNHO\
IURP ZRUN VLQFH KRXVHKROGY DUH OHVV OLNHO\ WR KD

DYDLODEOH WR WKHP

+ BUEDQLWHYV 7KH SRSXODWLRQ RI WKLV JURXS DUH PR\
DUHDV LQ VRXWKHUQ (QJODQG DQG LQ OHVV GHQVH FRQF
HOVHZKHUH LQ WKH 8. 7KH\ DUH PRUH OLNHO\ WR OLYH |
SULYDWHO\ UHQW WKHLU KRPH 7KH VXSHUJURXS KDV DQ
DERYH DYHUDJH QXPEHU RI UHVLGHQWY IURP RWKHU (8 F
KRXVHKROGVY DUH OHVV OLNHO\ WR VSHDN (QJOLVK RU :H
7KRVH LQ HPSOR\PHQW DUH PRUH OLNHO\ WR EH ZRUNLQ.
FRPPXQLFDWLRQ ILQDQFLDO SXEOLF DGPLQLVWUDWLRQ

&RPSDUHG ZLWK WKH 8. XQHPSOR\PHQW LV ORZHU

*+ 6XEXUEDQLWHY 7KH SRSXODWLRQ RI WKLV VXSHUJURX
RQ WKH RXWVNLUWYV RI XUEDQ DUHDV 7KH\ DUH PRUH OL
WR OLYH LQ VHPL GHWDFKHG RU GHWDFKHG SURSHUWLH\
PLIWXUH RI WKRVH DERYH UHWLUHPHQW DJH DQG PLGGOI
FKLOGUHQ 7KH QXPEHU RI UHVLGHQWY ZKR DUH PDUULH
DERYH WKH QDWLRQDO DYHUDJH ,QGLYLGXDOV DUH OLNI
TXDOLILFDWLRQV WKDQ WKH QDWLRQDO DYHUDJH ZLWK
DUHDV EHLQJ EHORZ WKH QDWLRQDO DYHUDJH $00 QRQ
ORZHU UHSUHVHQWDWLRQ ZKHQ FRPSDUHG ZLWK WKH 8.

ERUQ LQ WKH 8. RU ,UHODQG LV VOLJKWO\ KLJKHU 3HRS(



LQIRUPDWLRQ DQG FRPPXQLFDWLRQ ILQDQFLDO SXEOLF

VHFWRUV DQG XVH SULYDWH WUDQVSRUW WR JHW WR ZR

+ &RQVWUDLQHG FLW\ GZHOOHUV 7KLV VXSHUJURXS KD\
DJHG WR DQG D KLIJIKHU OHYHO DJHG DQG RYHU WKL
GHQVHO\ SRSXODWHG WKDQ WKH 8. DYHUDJH 3HRSOH DU
GLYRUFHG 7KHUH LV D ORZHU UHSUHVHQWDWLRQ RI DOO
RI SHRSOH ZKR ZHUH ERUQ LQ RWKHU (8 FRXQWULHV 7KF
KRXVHKROGV ZLWK QR FKLOGUHQ +RXVHKROGV DUH PRU
LQ VRFLDO UHQWHG DFFRPPRGDWLRQ DQG WKHUH LV D K
RYHUFURZGLQJ 7KHUH LV D KLJKHU SURSRUWLRQ RI SHR
DUH OLPLWHG DQG ORZHU TXDOLILFDWLRQ OHYHOV WKD
RI XQHPSOR\PHQW LQ WKH VXSHUJURXS 7KHUH DUH QR S
ZRUNHUV DUH PRVW OLNHO\ WR EH HPSOR\HG EXW VRPH

DQG FRPPXQLFDWLRQ DQG WKH HGXFDWLRQ VHFWRU DU

+ +DUG SUHVVHG OLYLQJ 7KH SRSXODWLRQ RI WKLV JUR
XUEDQ VXUURXQGLQJV SUHGRPLQDWHO\ LQ QRUWKHUQ (
7KHUH LV OHVV QRQ :KLWH HWKQLF JURXS UHSUHVHQWD\
DQG D KLJKHU WKDQ DYHUDJH SURSRUWLRQ RI UHVLGHQ\
5DWHV RI GLYRUFH DQG VHSDUDWLRQ DUH DERYH WKH QI
PRUH OLNHO\ WR KDYH QRQ GHSHQGHQW FKLOGUHQ DQG
GHWDFKHG RU WHUUDFHG SURSHUWLHY DQG WR VRFLDO
SURSRUWLRQ RI SHRSOH ZLWK KLJKHU OHYHO TXDOLILFD
DERYH WKH QDWLRQDO DYHUDJH 7KRVH LQ HPSOR\PHQW
HPSOR\HG LQ WKH PLQLQJ PDQXIDFWXULQJ HQHUJ\ ZKR

WUDQVSRUW UHODWHG LQGXVWULHYV



$SSHOGL] .QOR[ WHVW UHVXOWYV E\ PRQWK

ORQWK &KL 6[TXDUH 3 RI &KL 6LIQLILFDQW
6TXDUH 6LPXODWLREDFH WLPH

LOQWHUDFKHWLRQ

1RYHPEHU 1R

'‘"HFHPEHU QV 1R

-DQXDU\ <HV

JHEUXDU QV 1R

ODUFK 1R

$SULO QV 1R

0D\ 1R

-XQH 1R

-X 0\ 1R

$XIXVW 1R

6HSWHPE <HV

2FWREHU QV 1R

1RYHPEH QV 1R

'"HFHPEHU QV <HV

-DQXDU\ QV 1R

JHEUXDU 1R

ODUFK QV 1R

$SULO 1R

0D\ <HV

-XQH 1R

- X0\ QV 1R

$XIXVW QV 1R




6HSWHPEHU QV 1R
2FWREHU Q V 1F
1IRYHPEHU 1R
'"HFHPEHU QV 1R
-DQXDU\ 1R
JHEUXDU\ 1R
ODUFK 1R
$SULO 1R
0D\ 1R
-XQH 1R

-X 0\ 1R
$XIXVW 1R
6HSWHPEHU 1R
2FWREHU Q V 1H
1IRYHPEHU QV 1R
'"HFHPEHU 1R




$SSHQGL[ ODQWHO WHVW UHVXOWV E\ PRQWK

ORQWK ODQWHO ,QGH[ |6LPXODWHGLIQLILEDQW
LQGH] LQGH] VSDFH WLPH

LQWHUDFWLRQ

1RYHPEHU 1R

'"HFHPEHU 1R

-DQXDU\ <HV

JHEUXDU 1R

ODUFK 1R

$SULO 1R

0D\ 1R

-XQH 1R

-X 0\ 1R

$XIXVW 1R

6HSWHPEHU 1R

2FWREHU 1R

1RYHPEHU 1R

'"HFHPEHU 1R

-DQXDU\ 1R

JHEUXDU 1R

ODUFK 1R

$SULO 1R

0D\ 1R

-XQH 1R

-X 0\ 1R

$XIXVW 1R




6HSWHPEHU 1R
2FWREHU 1R
1IRYHPEHU 1R
'"HFHPEHU 1R
-DQXDU\ 1R
JHEUXDU 1R
ODUFK 1R
$SULO 1R
0D\ 1R
-XQH 1R
-X 0\ 1R
$XIXVW 1R
6HSWHPE[HU 1R
2FWREHU 1R
1IRYHPEHU 1R
'"HFHPEHU 1R




$SSHOGL] SHSHDW YLEWLPLVDWLRQ FRHIILFLHQW PDSV
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$SSHOGL] 6 XUYH\ TXHVWLRQV




