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ODWWKHZ 'DYLG/LQFROQ 'RFWRU RI 3KLOR\

'LVVHUWDWLRQ GLUHFWHG E\ 3URIHVVRU $UWKXU . :KHHO
'"HSDUWPHQW RI $UW +LVWRU\ $UFKDHROR.

7KHSURGXFWLRQRIDUWLVWLFSULQWVLQWKHVL[WHHQ\
ODQGV ZDV DQ LQKHUHQWO\ VRFLDO SURFHVV 7XUQLQJ R
GHSHQGHG RQ WKH +XLG FRRUGLQDWLRQ EHWZHHQ GHVLJC
UROHV WKDW E\ WKH VL[WHHQWK FHQWXU\ ZHUH FRQVLGFH
GLVWLQFW FUHGLWYV HQJUD Y HGL R ® HNDKHEWMFRXGOIBVPHEME WE IHVR V H C
‘KLOH DQ\RQH GHVLJQHU SODWH FXWWHU DQG SXEOLVKH
GHDORILQ+XHQFHRYHUWKHSURGXFWLRQRIDVLQJOHSULC
WR VHOHFW DV DQ HQJUDYHU" :KDW VXEMHFWYV WR FUHDWH
VHOO WR" ZRXOG KDYH EHHQ YDULRXVO\FRQVWUDLQHG RU
ODUJHUQHWZRUN :KRGRWKH\DOUHDG\NQRZ" $QG ZKR LQ

7KLV GLVVHUWDWLRQDGGUHVVHV WKHLPSDFW RIWKHVH
WKH QRYHO DSSOLFDWLRQ RI FRPSXWDWLRQDO VRFLDO Q
RI VXUYLYLQJ SULQWV IURP WKLV SHULRG 7KLV DSSURD

TXHVWLRQV DERXW WUHQGV LQHDUO\PRGHUQ SULQW SURC



VDWLVIDFWRULO\ DGGUHVVHG E\ WUDGLWLRQDO OLWHUD\
WKH VRFLDO FDSLWDO GHPDQGHG E\ SULQW SURGXFWLRQ |
SURGXFWLRQ RI SULQWV" :KHQ DQG WR ZKDW H[WHQW G
LQ WKH /RZ FRXQWULHV IDYRU LQWHUQDWLRQDO YHUVXV (
SULQWPDNHUV XQGHU WKH VDPH SUHVVXUH DV SDLQWHUYV
JHQUHV"

7KLV GLVVHUWDWLRQ XOWLPDWHO\VXJJHVWV KRZVLPSO
WKH SUDFWLFHRISULQWPDNLQJPD\ DWODUJHVFDOHV KD
RIFROODERUDWLRQDQG SURGXFWLRQ 7KHIUDPHZRUN RI ¢
RI FHUWDLQ SULQWPDNHUV ZKR WHQG WR EH QHJOHFWHG L
DUW 7KLVDSSURDFKDOVRKLJKOLJKWVLPSRUWDQW LVVXFE
RILQGLYLGXDO LQ+XH Q FHRHU Y KNG\ KDEHVP $IDEFBVORI\ WKLV Gl
DOVRUDLVHV TXHVWLRQVDERXW WKHFXUUHQW OLPLWDWL
FRPSXWDWLRQDO PHWKRGV ZLWK FXOWXUDO KHULWDJH G

UHVHDUFK
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'LVWVHUWDWLRQ VXEPLWWHG WR WKH )DFXOW\RI WKH *
8QLYHUVLW\RIODU\ODQG &ROOHJH 3DUNLQ SDUW
RI'WKHUHTXLUHPHQWV IRUWKHGHJUHH RI
'RFWRU RI 3KLORVRSK\

$GYLVRU\ &RPPLWWHH
3URIHVVRU $UWKXU . :KHHORFN -U &KDLU
3URIHVVRU 5HQ8&H $WHU

3URIHVVRU $QWKRQ\&RODQWXRQR
3URIHVVRU OHUHGLWK *LOO

3URIHVVRU -HQQLIHU *ROEHEN



k&RS\ULJKW E\
ODWWKHZ 'DYLG/LQFROQ



'HGLFDWLRQ

TR P\IDPLO\ DQG WR &KRQJ

LL



$FNQRZOHGJHPHQWYV

, ZDQW WR WKDQN $UWKXU :KHHORFN IRU KLV FRQVWDQW .
0DU\ODQG +H ZHOFRPHG WKLV QRYHO GLVVHUWDWLRQ ZLW
QRW RQO\PDGH WKLV SURMHFW VWURQJHU EXW VWUHQJWK
OHUHGLWK *LOO $QWKRQ\ &RODQWXRQR 5HQS8H $WHU DQC
FUXFLDOLQVLJKWDQGFULWLTXHDV SDUWRIP\GLVVHUWD\
WKDQNV IRUDOO WKHWLPH WKH\GHYRWHG WR LW

, JUDWHIXOO\ DFNQRZOHGJH WKH 6PLWK )DPLO\ ZLWKRX!
KDYHEHHQ DEOHWR GHYHORS WKH SUHPLVH IRU WKLV SURN
7KHLUJHQHURVLW\QRWRQO\IXQGHGP\JUDGXDWHIHOORZ!
EXW DOVR HVYWDEOLVKHG WKH OLFKHOOH 6PLWK &ROODERU
LQWHOOHFWXDO VSDFHWKDW D)RUGHG PH WKH ODWLWXGH
WKH DUW KLVWRU\LQ D ZD\ WKDW FRXOG QHYHU KDYH KDSS
VHPLQDUV DORQH

7UDYHO DQG UHVHDUFK JUDQWYV IURP WKH 8QLYHUVLW\ R
2,FH Rl WKH 3UHVLGHQW WKH &ROOHJH RI $UWV DQG +XPD
RI $UW +LVWRU\ DQG $UFKDHRORJ\ KDYH SURYLGHG FUXFL
(I WHUQDO JUDQWV IURP WKH .UHVV )RXQGDWLRQ WKH *HWW
&RPSXWLQJDQG WKH +XPDQLWLHY DQG WKH$OOLDQFHRI 'L
DOVRIDFLOLWDWHG WKHGHYHORSPHQW RIP\UHVHDUFK , :
VWD) DW WKH 8QLYHUVLW\ Rl 0ODU\ODQG DQG WKH 1DWLRQ
DVVLVWDQFH ,RZHDVSHFLDO WKDQNV DV ZHOO WR (OOHQ

LLL



/ILEUDU\NIRU SURYLGLQJPH ZLWKDFFHVV WR WKHORQWLDV '
$UW ,QYHQWRULHV ZKLFKZHUH HVVHQWLDO WR WKH IRXUW

7TKHUHLVWKHR,FLDOGLVVHUWDWLRQFRPPLWWHHWKDW
WKHQ WKHUH LV WKH VKDGRZ FRPPLWWHH WKRVHIULHQG)
RQDQ\SDSHUZRUN EXW ZKR SURYLGHG HYHU SUHVHQW VR
RI WKRXJKWIXO DGYLFH DQG IRQWV RI PRUDO VXSSRUW
DQG LQWHOOHFW IUHHO\ , RZH KLP P\LPPHQVH JUDWLWXCG
DQG JHQLDO GLVFXVVLRQV DERXW WKH IXWXUH RI DUW KL
, QVWLWXWH IRU 7HFKQRORJ\LQ WKH +XPDQLWLHV KDYH DO\
DQG SURYLGHG KHOSIXODGYLFH LQ WKLY DQ RWKHU HQGHI
SDUWLFXODU WKDQNV WR (G6XPPHUV 1HLO )UDLVWDW DQ
WR H[SUHVV P\VSHFLDOJUDWLWXGHWR4XLQW *UHJRU\ ZKF
DQGLQIHFWLRXVHQWKXVLDVPIRUDOO WKLQJVH[SHULPHQ
VRXUFHRIHQFRXUDJHPHQW QRWRQO\IRUWKLV GLVVHUWD!

J)LQDOO\ ,RZHPRUH WKDQNV WKDQ , FDQ VD\WR 4LRQJ\X
SURSRVDOV VKRRWLQJ GRZQ EDG DUJXPHQWY DQG EHLQ
WKURXJKRXW

LY



&RQWHQWYV

'"HGLFDWLRQ LL

$FNQRZOHGJHPHQWYV LLL
ILVW RI 7TDEOHV YLL
ILVW R )LIXUHV YLLL

 QWURGXFWLRQ
&KDSWHU 30DQ
60RGHOLQJ6 +LVWRU\

IHWZRUNV LQ $UW +LVWRU\DQG %H\RQG $OHWKRGRORJI
IHWZRUN $QDO\VLV LQ WKH +XPDQLWLHV
$UW +LVWRULFDO 1IHWZRUNYV
JRUPDOL]JLQJ 1HWZRUNYV
$ &DVH IRU 1HWZRUN ORGHOV LQ 3ULQWPDNLQJ +LVWR

3ULQW 3URGXFWLRQ &HQWUDOL]DWLRQLQ WKH /RZ &RXQ
%DFNJURXQG :K\&HQWUDOL]DWLRQ ODWWHUHG
'DWD RQ $UWLVWLF 3ULQWYV
OHWKRGRORJ\ ,QIHUULQJ3ULQW 3URGXFWLRQ 1HWZF
5HVXOWYV $O0L[HG OHVVDJH
5DQGRP 1HWZRUNV 'LVWLQJXLVKLQJ WKH ([FHS
(ISHFWHG
&DVH 6WXGLHV LQ &HQWUDOLW\
+HQGULFN *ROW]LXVDQG +LV 6WXGLR
+HQGULFN +RQGLXV
-RQDV 6 X\GHUKRH
YOHPLVK 3ULQWPDNLQJ '\QDVWLHYV
&RQFOXVLRQ 6LPSOH5XOHVIRUD&RPSOH[6\VWWHP

7KH (XURSHDQ &RQWH[W 7KH IHWKHUODQGYV DQG ,QWH
&ROODERUDWLRQ
%DFNJURXQG 'XWFKDQG)OHPLVK 3ULQW 3URGXFEWLF

Y



OHWKRGRORJ\ OHDVXULQJ,QWHUQDWLRQDO ,QWHUD
SHVXOWY &DWDO\WWV DQG 6XGGHQ 6KLIWV

5DQGRP 1HWZRUNV 5HYLVLWHG ,GHQWLI\LQJ 'L\
&DVH 6WXGLHV RI 7UDYHOLQJ 3ULQWPDNHUYV

7KH6DGHOHUVA ,QWHUQDWLRQDO &RQQHFWLRQ

&RUQHOLV %ORHPDHUW

$EUDKDP %ORRWHOLQJ

7XUQLQJ $ZD\IURP WKH /RZ &RXQWULHYV
&RQFOXVLRQ 7LSSLQJ3RLQWVLQ,QWHUQDWLRQDO :

'LYHUVLW\ 6SHFLDOL]DWLRQ DQG WKH 8VHV RI3ULQWYV

%DFNJURXQG :K\6SHFLDOL]H"

'‘DWD RQ6XEMHFW ODWWHU LQ 3SDLQWLQJDQG 3ULQWYV
7TKHORQWLDYV 'DWDEDVHRI WK&HQWXU\ ' 'XWEFK ¢
5.'LPDJHV
6XEMHFWYVY LQ WKH 3ULQW 'DWD RIWKH 5.0

OHWKRGRORJ\ &KDUDFWHUL]JLQJ'LYHUVLW\

SHVXOWV 6SHFLDOLVW3DLQWHUYV *HQHUDOLVW 3UL¢
6SHFLDOLVW 3ULQWPDNHUYV
*HOQHUDOLVW 3ULQWPDNHUYV
5XGROI,, $HILGLXV 6DGHOHU DQG WKH 8VH RI 3L
7TKH/X\NHQ )DPLO\AV'LYHUVH %RRN ,OO0XVWUDWL

&RQFOXVLRQ 7KH (QF\FORSHGLF3ULQWPDNHU

&RQFOXVLRQ
)XWXUH :RUN $UW +LVWRULFDO 'DWD ,VVXHYV
'LIJILWDO 6FKRODUVKLS $QG WKH 7ZR $UW +LVWRULHYV

$SSHQGL[$ 1HWZRUN &RQVWUXFWLRQ OHWKRGRORJ\
$ B8QNQRZQ &UHDWRUYV
$ 3URGXFWLRQGS5ROHV
$ J/LQN'LUHFWLRQ
$ JLQN:HLJKW

%LEOLRJUDSK\

YL



ILVW RI 7TDEOHYV

&RXQW E\QDWLRQDOLW\ RIDUWLVWY ERUQ EHWZHH
VHQWHG LQ WKH %0 DQG 5.0 GDWDEDVHYV

IXPEHURIDUWLVWVYVDQG LQSDUHQWKHVHV QXPEHUF
GHVFULEHG DUWZRUNV LQ HDFK WKH ORQWLDV 5.' D(
SDUWLWLRQHG E\DUWLVW ELUWK\HDU

I1XPEHU RI DUWZRUNV DQG WKHLU SHUFHQW RI WKH W
DWWULEXWLRQ DQG VXEMHFW GHVFULSWLRQ 2QO\D
LGHQWL*HG VXEMHFW DURXQG RI WKH WRWDO QXP
FDQEH XVHGIRUFKDUDFWHUL]JLQJDUWLVW VSHFLDOL

7KHPRVW SURGXFWLYH 'XWFKDQG )OHPLVK VSHFLDOL
IDOOLQJDERYHWKH WKSHUFHQWLOHRIZRUNV SURG
GLYHUVLW\SHUFHQWLOH DUUDQJHGLQRUGHURIGHF
WKHFRXQWRI6ZRUNVO WUHDWY SULQW VHULHV DV DV

7KH PRVW JHQHUDOLVW 'XWFK DQG )OHPLVK SULQWEF
DERYH WKH WK GLYHUVLW\ SHUFHQWLOH DUUDQJH
GLYHULVW\

YLL



I[LVW RI)LIXUHYV

-DQ &ROODHUW ,DIWHU -RKDQQHV 6WUDGDQXV 67KH,
(QJUDYLQUIRYD QY HSHKEWDVKHG E\ 3KLOLSV *DOOH F
(QJUDYLQJ [ FP 7KHOHWURSROLWDQ OXVHXP RI $
KLWWHOVH\ &ROOHFWLRQ 7KH (OLVKD :KLWWHOVH\)

&ERXQWV RIDUWZRUNV LQ WKH %ULWLVK OXVHXP E\ W\

$OIUHG + %'DODUUBDP RI 6W\OLVWLF (YROXWQRQ RRP
&XELVPDQG $EVWUDHFWEQW >1HZ<RUN OXVHXP RIORG
$UW

7TKHRGRRU YDQ 7KXOGHQ DIWSRUMWMFXY ZMXY B X RHKXW
WULDF®RPSD LQWURLWXYV KRQRD Q DWW IDQIBSQ*EHLYUD H U W V
SXEOLVKHG E\-RDQQHV OHXUVLXV $QWZHUS IRQ(

6WDQLViDZ .DUTIRZVNL 6$ JUDSK RILQ+XHQFHV RQ 3H\
-XOLXV] $ &KUR FLFNL DQG 90DGLPLU 3 2GLQHF 62¢
ORGHOV RQ ,Q+XHQFHV I$Q WUBXVKHWR UQRWRULDH
-DQXDU\ *J

SRIHU GH&GBROUWWGCGH SHLOQWXUH SDUISWLEQFTEHV (VWLHQ

TKHQXPEHURISDUWLFLSDQWY DUWLVWY SULQWPDN
'XWFK DQG )OHPLVK SULQW SURGXFWLRQ QHWZRUNYV |
PHDVXUHG IURP WKH %ULWLVK OXVHXP GDWDVHW

SBURSRUWLRQDO SRSXODWLRQV RI GL)HUHQW (XURSF
SHULRG )UDQFHDQG (QJODQGLQFUHDVHG WKHLU VKD
SRSXODWLRQ ZKLOH WKH SRSXODWLRQ VKDUH RI ,W
GHFUHDVHG 7KH'XWFK VKDUHRIWKH (XURSHDQ XUETL
LQ 62WKHUO UHJLRQVLQFOXGHG6FDQGLQDYLD 6F]
HDVWHUQ (XURSH

YLLL



1HWZRUN FHQWUDOL]DWLRQ H[DPSOHV D LV D KLJ
JUDSK ZKHUH RQH DFWRU UHFHLYHV DOO WKH FRQQH
FHQWUDOL]HG JUDSK ZKHUH D IHZ QRGHV UHFHLYH PF
F LVDUHODWLYHO\GHFHQWUDOL]HG JUDSK ZKHUH |
QXPEHU RIFRQQHFWLRQV

9LVXDOL]LQJ WKH PHWKRG IRUFUHDWLQJ WLPH VOLFI
SURGXFWLRQ QHWZRUN (DFK QRGH LQ WKH JUDSK LV
SXEOLVKHU DQG OLQNV DUH IRUPHG ZKHQ WZR DUWL"
VDPH SULQW

9LVXDOL]DWLRQV RI WKH FRUH FRPSRQHQWYV RI WZR
VOLFHYV ZLWK VRPHRIWKHPRVWFHQWUDO *JXUHV OD

&RPSDULVRQ RI WKH FKDQJLQJ FHQWUDOL]DWLRQ RI
SULQWSURGXFWLRQ QHWZRUNEHWZHHQ [ ZLWK\
RI SDUWLFLSDQWY LQ WKH QHWZRUN QRGHV DQG W
FROQOQHFWLRQVEHWZHHQ WKHP HGJHV RYHUWKHVDP

$ YLVXDOL]DWLRQ RI UDQGRP JUDSK JHQHUDWLRQ
HUDWHG IURP WKH %0 GDWD EHWZHHQ 1 EIl DU
JHQHUDWHG QHWZRUNV ZLWK WKH VDPH QXPEHU RI QR

&RPSDULQJREVHUYHG UHVXOWY ZLWK UDQGRP JUDSK

7KH WRS PRVW FHQWUDO PHPEHUV RI WKH "XWFK SULC
WKH \HDUV DQG UDQNHG E\ WE
FHQWUDOLW\ %0 'DWDVHW

-DQ 6DHQUHGDP DIWHU ME8QLRBN *ROQNLXYLQJ
[ FP 1DWLRQDO *DOOHU\RI $UW :DVKLQJWRQ
IDWLRQDO *DOOHU\RI $UW :DVKLQJWRQ

$QGULHV 6WRFN DIWH U $XWDESHLEFINEKRHREBEN +HQGULFEN
+RQGLXV (QJUDYLQJ [ FP S5LMNVPXVHXP $P

6LPRQ JULVLXV DIWHU 'DIYQWBXEPNERRQE\ +HQGULFN
+RQGLXV (QJUDYLQJ [ FP 5LMNVPXVHXP $P

-RQDV 6 X\GHUKRHI DIWHUYBHWN WK BIDBREEGRE MR N G
E\3LHWHU 6RXWPDQ (QJUDYLQJ [ FP 1DWLI
$UW DVKLQIJWRQ ,PDJHFRXUWHV\1DWLRQDO *DOOF

L[



"-RQDV B6X\GHUKRHIDIWHU $&UHBIKRQRDE ZRW DN FK )D\
OHIW SXEOLVKHG E\ 'DQFNHU 'DQFNHUWYVY ULJKW S
9LVVFKHU [ FP %ULWLVKOXVHXP /RQGRQ ,PDJ
RIWKH %ULWLVK OXVHXP

-RQDV 6 X\GHUKRHI DIWHYHILGWHW 6 RBWFIDK E

OLVKHG E\ 3BLHWHU 6RXWPDQ ULJKW SXEOLVKHG E\ ¢
JUDYLQJDQG HWFKLQJ [ FP 1DWLRQDO *DOOHL
WRQ ,PDJHV FRXUWHV\1DWLRQDO *DOOHU\RIS$UW L

7TKHWRSWHQPRVWFHQWUDO PHPEHUV RIWKH)OHPLV|
LQ WKH\HDUV DQG UDNHG E\ W
FHQWUDOLW\ %0 GDWDVHW

+HQGULFN *BRWYIULDMW RI1 3KLO(KBNJTDAHQ J [
FP S5LMNVPXVHXP $PVWHUGDP

&RUQHOLV*DOOH DIWH(WWFEFHWRREIONLY EKXEHERIVKHRGRR
*DOOH DIWHU (QJUDYLQJ [ FP S5LMNVPXVHXP

OHIW /XFDV YDQ /H\GHQ GHVQRRBBPBIGCDOGIWRMHG
ORQN 6HUJLXYQJUDYLQJ %ULWLVK OXVHXP /RQGRQ
7JUXVWHHVY RI WKH %ULWLVK OXVHXP  ULJKW ODUFDGC
OLFKHODQJHOR #XYRQDUFREMWY (QJUDYLQJ %ULWLVK
OXVHXP /RQGRQ ,PDJHK7UXVWHHV RIWKH %ULWLVK

&RUQHOLV &RUW DIWHU 7LWLDQfiVDOWDUSLHFHLQ 6
E\ $SQWRQLR $RIQUEQELDWLRQ(QJUDYLQJ [ FP
%ULWLVK OXVHXP /RQGRQ ,PDJHKk 7UXVWHHV RI WKH

%DUWKRORPHX¥K I8 SUDRLUAHU)HDVW RI &XSLG DQG 3V\FKHF
BHQ LQ EURZQ EUXVK LQ JUH\ KHLJKWHQHG ZLWK ZK
VNHWFK LQ EODFN FKDON RQ SDSHU FRDWHG ZLWK D
LQGHQWHG IRUWUDQVIHU FP [ FP SLMNVPXVH

+HQGULFN *ROW]LXV DIWHU %TKHNKE G R® H D&/ RQ J
&XSLG DQG 3V\RRHUDYLQJ FP [ FP S5LMNVPXV
$PVWHUGDP

-RKDQQHYVY DQG /XFDV YDQ 'RHWHFXP DIWHU WKH 0D\
IDQGVFBIS\IWVMH 5RDG ZLWKS'XIDALNKHG (WFKLQJ
UHWRXFKHG ZLWK HQJUDYLQJ [ FP 1DWLRQD
‘DVKLQJWRQ ,PDJHFRXUWHV\1DWLRQDO *DOOHU\RI



(VDLDV YDQ ERHUIM QGWK GHIHQVHY DW 7KROHQ RQ WKH
(WFKLQJ [ FP 5LMNVPXVHXP $PVWHUGDP

-DQ YDQ GH 9HOQWHUY,/DFGVFOSH (WFKLQJ 1DWLRQDO
*DOOHU\RI $UW :DVKLQJWRQ ,PDJH FRXUWHV\1DWL
‘DVKLQJWRQ

-DQYDQGHARWBERP WKHZHOIYH\OR QWKNVFKLQJ
IDWLRQDO *DOOHU\RI$UW :DVKLQJWRQ ,PDJHFRXU
RI$UW :DVKLQJWRQ

$ QHWZRUN ZLWK WKUHH JURXSV RI QRGHV HDFK *
LOWHUFRQQHFWHG VR ZKLOH LWV PHPEHUV GR PDNH
WLRQV E\LQ ODUJH WKH\ FRQQHFW WR HDFK RWKHU
KDV D QHJDWLYH (, LQGH[ 1RGHVLQJURXS % RQ WKH
VOLPPDMRULW\RIWKHRLHFRQWVWGFWKP@ANIURXS D SRVL
LQGH[ 1RGHVLQJURXS & FRQQHFW H[FOXVLYHO\WR H
JURXS KDV WKH ORZHVW SRVVLEOH (, LQGH[ RI

7KH (, ,QGH[IRU 'XWFK )OHPLVK JUHQFK %ULWLVK *H
SULQWPDNLQJ FRPPXQLWLHY EHWZHHQ 1 $W

PDGHE\DQ DFWRUDUH WR DFWRUV RXWVLGH WKHLU Q
KDYHDQ HTXDO QXPEHU RI LQWHUQDO DQG H[WHUQDC
WKHLU FRQQHFWLRQV DUHWR DFWRUV ZLWKLQ WKHLU

$ YLVXDOL]DWLRQ RI WKH WZR VWDJH VLPXODWLRQ R
ZRUN LQWHUFRQQHFWLRQ D VKRZV WKH *UVW VWD,
ZKLFKVHYHUDO UHJLRQDO FRPPXQLWLHVY DUHFUHDW
WKHVHFRQG VWDJH LQ ZKLFKDGGLWLRQDO OLQNV K
DUHDGGHG ERWK ZLWKLQ DQG EHWZHHQ WKHVH UHJL
SUREDELOLW\GLVWULEXWLRQ WKDW IDYRUV ZHOO FR

SDQGRPJIUDSK (,LQGLFHYVY 7KHEODFNOLQHV VKRZ WK
LQ WKH %0 DQG 5.0 GDWD ZKLOH WKH JUD\ULEERQV V
UHVXOWY UHWXUQHG E\WKH VLPXODWHG QHWZRUNYV

UHVXOWYV DUH KLIKOLJKWHG DQG DQQRWDWHG ZLWK V

7KH LQGLYLGXDO (, VFRUHV RI KLJKO\ FHQWUDO )OH
SXEOLVKHUV LQ

$HILGLXVY 6DGHOHU DIWHW @ RRHD® (R5W 6BDPMWW\EHIRU
ZDWHUIDRP D VHULHV RI VL[ ODQGVFDSHYV [ (Q
HWFKLQJ [ FP S5LMNVPXVHXP $PVWHUGDP

[L



$HILGLXV GBGHOWU RUODWHUQOQJRDMLQJ |
FP %LEOLRWHFD IDFLRQDO GH 3RUWXJDO /LVERQ

7KH LQGLYLGXDO (, LQGLFHV RI KLJKO\ FHQWUDO 'XYV
SXEOLVKHUV LQ

&RUQHOLV %YORHPDHUW ,, DIWHU $SEUDRWR DB ORHPDH!
GHOHFWDQWQJUDYLQJ [ FP S5LMNVPXVHXP $P)\

&RUQHOLV %ORHPDHUW ,, DIWHU D GUDZLQJ E\ *LRYD
5LYHU rBBPD\HULD *LXVWLQLDQD GHO ODUFKHVH 9LQI
SRPH (QJUDYLQJ [ FP S5LMNVPXVHXP $PV

$EUDKDP %ORRWWODDRW RIS5XSHUW 3ULKQBHMRYWKH 5KL
LQJ [ FP S5LMNVPXVHXP $PVWHUGDP

$EUDKDP %ORRWHOLQJ DIWHUKH §SSRVWKRIYROQ '\FN
OH]]RWLQW [ FP 5LMNVPXVHXP $PVWHUGD!

$EUDKDP %ORRWHOLQJ DIVWHHZBFREMDD BXQD® XMW L
WKH % ODYEP YWKHPNWHDIH]LFKWH® FKLQJ [
FP 5LMNVPXVHXP $PVWHUGDP

1ILFRODHV GH %UX\Q DIWHU *L O@RWHYDI @ 2XR® EQ JDKIR
GDXJKWHU RI WKH(®RKDDRKQJ [ FP 5LMNVPXVH
$PVWHUGDP

SDWLR RI' JHQUHV LQ WKH ORQWLDV LQYHQWRULHV EU
ZLWKDQDWWULEXWHG DUWLVW YHUVXV WKRVH ZLWKI

,OOXVWUDWLQJ 6KDQQRQV PHDR X UHPE@WM &IDGWDY H U
+DYLQJ PDGH RQO\ ODQGVFDSIRV DURWWWVKBWV D
DOWKRXJK DUWLVW % DQG & HDFK SDLQWHG DW OHDV
HDFK FDWHJRU\ DUWLVW % KDV D PRUH HYHQ GLVWU
WKRVH FDWHJRULHV DQG VR KDV D KLJKHU

[LL



%R[SORWV VKRZLQJ WKH GLVWULEXWLRQ DQG VNHZ |
DUWLVWY ERUQ EHWZHHQ DQG EDVHG RQ WKH
5.0 GDWDVHWYVY +LJKHU ER[HV LQGLFDWH WKDW PRUH
SHULRG WHQGHG WR KDYH GLYHUVH RHXYUHV ZKLOF
JUHDWHU QXPEHU RIVSHFLDOL]LQJDUWLVWY /RQJHU
ZDVDZLGHUDQJHRIDUWLVW L FD/Q¥D QWHIQ HPWDDD VS HF
LVWV ZKLOHVKRUWHU ER[HVLQGLFDWH WKDW PRUH L
ZLWKLQDVPDOOUDQJHRIYDOXHV 7KLV LVDT7XNH\EF
PLGGOHOLQHVKRZLQJWKHPHGLDQ GLYHUVLW\YDOXI
RIWKHER[PDUNWKH WKDQG WKSHUFHQWLOHV 7K
PDUNWKHYDOXHV ZLWKLQ WLPHVWKHLQWHUTXDU\
2XWOLHU YDOXHV EH\RQG WKDW UDQJH DUH PDUNHG Z

&RPSDULQJWKHVXEMHFWVWUHDWHG E\WKHWRS  PF
IURP WKH 0', GDWDVHW DQG WKH WRS PRVW VSHFLD
IURP 5.0 GDWDVHW 6SHFLDOLVW SDLQWHUV RYHUZKI
VFDSHV ZKLOHVSHFLDOLVW SULQWPDNHUV ZHUH MX\
SULQWYV ODQGVFDSHV ELEOLFDO LOOXVWUDWLRQV
FXUUHQW HYHQWYV

$OODHUW Y D Q6(H BIWRILSH AQW K VD L O L QN FKLLGS Y
[ FP 5LMNVPXVHXP $PVWHUGDP

$OODHUW Y D Q/OYHGNGAISIHDLWK EXLO G L QUWBKN QLJIKW
LQJDQG PH]]JRWLQW [ FP 5LMNVPXVHXP $PVWF

S$OQOWKRQLH :DMWHHAURDIFDRY L\DJH ZLWK O Z D WHAUFKL \
LQJ [ FP S5LMNVPXVHXP $PVWHUGDP

$QWKRQLH :D'WHODODRKHJVSRRUW $PVWHXGOPRQ
JUD\ ZLWK EODFN FKDON [ FP S5LMNVPXVHXP $I

5HLQLHU IFRRP)NRXU (OBREQMAKHG E\ &OHPHQW GH -RQ
i (WFKBRQUV [ FRDUWK [ FPDWHU
[ FPHLUH [ FP 5LMNVPXVHXP $PVWHUGDP

SHLQLHU =FOFORWP ROHQ8RRHXEH HQ (\JHQWO\FNH $MHHO
LQJKH'HUBWDGWYV 3RRENEHILYEE GFEXWRUGBOLYV 'DQF!
, i (WFKLQJ DQG GU\SRLQW [ FP 5LMI
$PVWHUGDP

&RUQHOLV7'KKNDPWRR XV 6 KRXPOINNHKHG E\ 3SLHUUH )UDQ ¥
%DVDQ (WFKLQJ [ FP S5LMNVPXVHXP $PVW

[LLL



,VDDF 9LQFHQWV] YDQ GHU 9LQQH WUDGHPDUN IRU -D

‘RRGFXW [ FP +DDUOHP OXGHRANSVHAL QUFKLYHV
QR

$EUDKDP 'LUFNV] YDELEDB\WYRRWDBWXUH RI +XOVW E\
+HQGULFN (WFKLQJ DQG WH[WEORFN [ FP 5L

VHXP $PVWHUGDP

'"HWDLOLRIJH DQG &DSWKBALRKJIHWBWW XEOLVKHUA[V FUL
$SEUDKDP YDQ6DQWYRRUWLQ FRRSHUDWLRQ ZLWK &R

$HILGLXVY 6DGHOHU DIWHU %WIXHWKRRORPK RV:6EGBOQJH

F (QJUDYLQJ [ FP S5LMNVPXVHXP $PVWHUGLE
$HILGLXV6DGHOHU DIWHD 6 RE WHFHKEHQNMHI<HDU 20G &
(QJUDYLQJ [ FP 5LMNVPXVHXP $PVWHUGDI
7KUHH YHUYLIRQWRBPRQJ D 0XOWLWRGS H$ROIESDH. PHOWD V
‘OUHU 3HQ DQG LQN DQG ZDWHUFRORU RQ SDSH!
$OEHUWLQD 9LHQQD /RZHU OHIW -DQ %UXHJIKHO , I
2LORQ SDQHO [ FP *DOOHULD'RULD3DPSKLOL

ULJKW $HILGLXVE6DGHOHUDIWHU $OEUHFKW '°UHU D!
[ FP S5LMNVPXVHXP $PVWHUGDP

+HQGULFN *ROQHIOOWQGVFDSH QHDIHPDQYOHER RZQ
LQN [ FP OXVHXP %RLMPDQV YDQ %HXQLQJHQ 5

+HQGULFN *BORJIORYH LQ %ORR® DQG EURZQ LQN RQ
ODLG SDSHU [ FP 1DWLRQDO *DOOHU\RI$UW :D
FRXUWHV\1DWLRQDO *DOOHU\RI $UW :DVKLQJWRQ

&DVSDU /I X\NHQ DIWHWH-BI}NVWANEQSNHIHO YDQ KHW
PHQVHO\NEHGU\l YHUWRRQHQGHKRQGHUG YHUVFKH
HQPHWJRGO\NH VSUHXNHQ HQXBNMLURAKWVHIGOR N.HR Y I Bl JOHLQY
YDQ GHU 6\V $PVWHUGDP (PRU\ 8QLYHUVLW\ ¢
I[LEUDU\ $WODQWD

6FKHPDWLF GLDJUDP IRUD K\SRWKHWLFDO 6'LJLWDO -
'‘DWD DXWKRULW\ DQG LWV UHODWLRQVKLS WR PXVHX
XPVZRXOGVWLOO PDLQWDLQ WKHLURZQ VHSDUDWH F
ZRXOGEHDEOHWRUHIHUHQFH WKHLU LQGLYLGXDO H(
DOQOGRWKHUUHODWHGREMHFWV WRWKHXQLTXHUHFRL
PDLQWDLQHG E\WKHFHQWUDO GDWDEDVH

[LY



/[HIW &RUQHOLV 9LVVFKHU ,, DIWHU *HUULW YDQ +R
SLHWHU &ODHVIRBRWWPDW RI &§KD(WQAHDY,LQJ [

FP S5LMNVPXVHXP $PVWHUGDP 5LJKW $QRQ\PR
SXEOLVKHG E\ +3RRQDDLWRI :L\LDP ,(QJUDYLQJ

[ FP S5LMNVPXVHXP $PVWHUGDP 7KH UHXVH
GHWHFWHG YLD DXWRPDWHG LPDJH PDWFKLQJ E\ %D X}

[Y



OQWURGXFWLRQ

,Q WKH ZRRG EORFN FXWWHU :LOOHP YDQ 3DU\V ZDV SXW
IRUSURGXFLQJ RQ EHKDOI WKH SXEOLVKHU +DQV YDQ %D X
RI WKH 6SDQLVK ,QTXLVLWLRQ 9DQ 3DU\V DQG 9DQ %D XK X\
VXPPRQHG WKHSULQWAYV GHVLIJQHU +DQV 9DQ6FKLOOH D\
YDQ'LHVW ZHUHDOVRWREHSXWRQWULDO %HLQJWKHRQC
WKHVXPPRQV 9DQ 3DU\VGHIHQGHG KLPVHOIE\WXUQLQJRC
KHGLG QRWHYHQ NQRZ WKH QDWXUH RI WKH EORFNV KH ZD)\
WR 9DQ 3DU\V ZHUH DOZD\V SDUWLDO VHFWLRQV RIDQ LPD.
FRPSOHWHG ZRRG EORFN WR 9DQ %DXKX\VHQ WKDQ WKH S»>
GHVLJQV IRUKLP WRFXW ,Q RWKHU ZRUGV KLV ODERU ZDV
RI WKH GHVLJQHU SULQWHU DQG SXEOLVKHU WKDW KH FR
R)HQGLQJ SULQWV

7KLV DQHFGRWH LV D VWULNLQJ UHPLQGHU WKDW PDQ\ S|
WHHQWK FHQWXULHV ZHUH SURGXFHG ZLWKLQ DQ LQWHUFFR
VI\VWHP | WKLV ZDV QRW DOZD\V D VIVWHP RI LQWLPDWH FI
RILQWHUGHSHQGHQFH -RKDQQHV 6WUDGDQXV i LPDJH
XQGHUOLQHV WKHGLYHUVH W\SHV RIVSHFLDOL]HG ODERU |

*XLGR ODUQHI 65HSUHVVLH HQ FHQV XX U 'HQ H HRQMQLVIAHEUHS W HORZH N E |
-DQ YDQ GHUIBQWRIFQNJ ,PDJHV LQ $QWZHUS 7KH ,QWURGXFWLRQ RI
&HQWXU\BWRXGLHV LQ 3ULQWV DQG 3ULQWPDNLQJ 5RWWHUGDP 6RXQC



LOOXVWUDWIRQV7XUQLQIJRXWSULQWVDWDQ\UHDVRQDEO
FRRUGLOQDWLRQEHWZHHQ GHVLIQHUV SODWHFXWWHUV D¢
WKHVHUROHV ZHUH FRQVLGHUHG GLVWLQJXLVKHG HQRXJK
WKH SODWHYV WEWH G BB 3HGW X GIWML Y WKH ORQJ WHUP HY
RI'WKHVH SDWWHUQV RI FRRUGLQDWLRQ EHWZHHQ DQG

HYROXWLRQ WKDWFRPSULVHWKHVXEMHFW RI WKLV GLVVI

G
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Scuéptor moua’ arte, Zmugmm m lamina  Scalpit fyums, atque imu’k; mmprimit .

119

J)LIXUH -DQ 4ROODHUW , DIWHU -RKDQQHV 6WUDGDQXV
(QJUDYLQROV¥DQHSKHBWDVKHG E\ 3BKLOLSVY *DOOH F (QJ
FP 7KHOHWURSROLWDQ OXVHXP RI $UW 7KH (OLVKD :KLWW
"KLWWHOVH\ )XQG

JRU GHWDLO RQ WKH VSHFL*F SULQWPDNLQJ HTXLSPHQW DQG DF
$G 6WLMQPDQ 66WUDGDULOM XD QWIBKAES 6 1



5HVHDUFK RQ WKHORQJ QHJOHFWHG ORJLVWLFV RISULQ)
HDUO\ PRGHUQ /RZ &RXQWULHV KDV EORVVRPHG RYHU WKH
WKDW *HU /XLMWHQ RXWOLQHG LQ D UHYLHZ RI WUHQG
LQ WKH /RZ & RXQWIWHIY FRQFOXGHG WKLV VDPH UHYLHZ ZlI
WKH YDVW GLJLWL]DWLRQ H)RUWYV E\ WZR SUHPLHU SULQW
OXVHXPLQ/RQGRQDQGWKH5LMNVPHVUHRPD UQ B BWWKHDWG\Y R H
GLJLWDO UHVRXUFHV KDG WKH SRWHQWLDO WR UHYROXWL
FRXOG GHYLVH LQYHQWLYH PHWKRGV IRU XVLQJ WKHP 7K
FRQQHFW WKHVH WZR WUHQGV WKLV GLVVHUWDWLRQ ZLO
GLJLWL]DWLRQRISULQWY ERWKSKRWRJUDSKLFLPDJHV DYV
RU 6PHWDGDWD6 HQDEOHVY QHZ PDFUR VEDOH SHUVSHFW
SURGXFWLRQ

7KHVH DGYDQFHV PD\ KHOS DGGUHVV WHKIEBGH V W IQWWWH\G R/
DXWKRUV RI DUWLVWLF SULQW KLVWRU\ /LNH PDQ\ PXVH
%ULWLVK OXVHXPiV DUWLVWLF KROGLQJYV FRXQWHG REMH
7KLV LOOXVWUDWHY WKH GL,EXOW\ WKDW VFKRODUV IDFH Z
FRQFOXVLRQV DERXW WKH SULQWPDNLQJ LQGXVWU\ +RZF
VIQWKHVL]H WKLV ZHDOWK RIHYLGHQFH" ,Q WKH IDFH RI WK
DUWLVWLE SULQWV KDV JHQHUDOO\IROORZHG RQH RI WZR .

&DW DO R J X S UFONLN RW @ 8/-XFE\R/ DDVOMEKH + R\ VWHHLIGHV  ZKLFK
LQGH[LQGLYLGXDO SULQWPDNHUVARHXYUHV LQ UHODW

*HU /XLMWHQ 62-HQ VRPPHV QRXV"/MS§YROXWLRQ GHV TXHVWLRQV
WUDQV 5DRXO O0BRQWBHIBDERWEKWH DFWXDARLW § HEHPLIBVHWR LUH G H OffiD UKW W
SHUVSHFWLYH UHYXHV RUJ

,ELG 7
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J)LIXUH &RXQWV RIDUWZRUNV LQ WKH %ULWLVK 0X



6\QWKHWLF QDUUDWLYHV TUHTXHQWO\LQ WKH IRUP RI
VFKRODUO\ PRQRJUDSKY WKDW XVH FDVH VWXGLHV W
KLVWRU\RI SULQWYV

7KH HQRUPRXV QXPEHU RI VXUYLYLQJ SULQWYV LQKLELW "
WRULFDO VFKRODUVKLS WKDW ZRXOG UHVXOW LQ SURGXFW
HQFRXUDJLQJ SULQW VFKRODUYV WR IRFXV RQ FDWDORJXLQ
DVVLVWHG DSSURDFKHV PD\ R)HU QHZ SDWKV IRUZDUG E\ K
SDUWLFXODU ODUJH VFDOH UHVRXUFHV DQG FRPSXWDWLR
SULQWPDNLQJ DQG KDYHRQO\UDUHO\EHHQ XVHG LQ WKH \

60RUH6 RI FRXUVH GRHV QRW QHFHVVDULO\ PHDQ 6EH
XQGHUOLQH WKH IDFW WKDW ODUJH VEDOH HYLGHQFH FD
LNLQGRW MXVW LXBWJIJWHIHY RI UHVHDUFK EHFRPH IHDVLE
LQFRUSRUDWHHYLGHQFHFRQFHUQLQJWKRXVDQGV RIDUW
PLJKWEHFRQVLGHUHGLQDWUDGLWLRQDOVFKRODUO\PRQ
EUHDN RXW RIWKHWUDGLWLRQDO WUDFNV RI SULQW VFKRC
FDWDORJXHV RU FDVH VWXG\ GULYHQ DR PXH BAOMBHRQ " &
RI SULQWPDNLQJLQ WKLY SHULRG WKDW HQKDQFHV WKH XV
VLIQL*FDQW KLVWRULFDO HYHQW V"

(I[DPSOHV RI WKLY OLWHUDWXUHDUHGLVFXVVHGLQVHFWLRQ

7KHUHDUH VRPHLPSRUWDQW H[FHSWLRQV WR WKLY FODLP 2Q HDU (
RU GLJLWDO DYMQK\L @ BHRHH WHAFWWH. R Q DOVR VHH P\FRQWULEXWLRQ LQ
6'LJLWDO $UW +LVWRU\ 7 KBHWPHIHFW DYeF HDFHV E D QRW § HHOFKIPNEWMRILUH G
KWWS SHUVSHFWLYH UHYXHV RUJ

7TKHVH GHEDWHY KDYH UHFHQWO\ EHHQ IRUHJURXQGHG LQ WKH FRQ
VWXG\ VXFKDV LQ WKPG-HRQQHGUID@KKH 1HZ DQG 'LIJLWDOKISS G PDNF WHW W R
8QLYHUVLW\RI&KLFDJR 0D\ i KWWS VFDOHDQGYDOXH WXPEO!
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7KHVH DSSURDFKHVY WRXFK RQ ORQJVWDQGLQJ GHEDWH
VFDOH IRU WKH ZULWD@QJ'RISKLUWRD® KLVWRULDQ RI WKH
VHYHQWHHQWK FHQWXU\ IHWKHUODQGY DUWLEXODWHG V
FRQWH[W LQ D HVVD\ IR USWWH. OHWV WW RR ® XBMIWRHBVLQ $U
FRQWUDVWV DUW KLVWRULDQVASUHIHUHQFHIRUPLFUR KL
RI LQGLYLGXDO REMHFWV DJDLQVW WKH PLG FHQWXU\ 61
%UDXGHOYV 18ROV RIQEHDHEE H SQQGWHWRRO RI )UHQFK KLV W
IDPRXVO\ DGYRFDWHG IRU D KLVWRU\ IREXVHG RQ WKH VO
DQG GHPRJUDSKLFV WKDW RSHUDWH EHORZ RWEW®RDWH \
SYSQHPHRMWLHQHOH LQGLYLGXDOV IKQ® IS RVKLLW LKALD/AVIR YH. © BVC
PLJKW DSSHDU DQWLWKHWLEDO WR D KLVWRU\ Rl DUW 'H
IRUFHV DV GHPRJUDSKLFV RDB XENE@ B R W.LGHWDHE HZKHIML@H D C
DVXEMHFW WKDW LV VR D)HFWHG E\WKH IRUFHV RIHFRQRP|

R *XOGL DQG 'DYLBKHHIPILYWWDR Y\ GDPEHUBNVGIRI 8QLWHG .LQJGRP &DP
8QLYHUVLW\3UHVV DUJXHWKDWUHFHQW KLVWRULDQVKDYHEHJXQ
VKRUW WLPHVSDQV DQG RXJKORW R UHHBRWEHW RPR EEXWRR UHFODLP W
LQ+XHQFH RQ SROLF\ 7KRXJK WKHLU QRUPDWLYH REVHUYDWLRQV KDY
DQG 3HWHU IIKQIG-Q MW RU\ GDRQLLIWWZRRHSBHULFDQ +L VW R QIRF D O3 SHNLIOH Z

i GRL DKU PRUH UHOHYDQW WR WKLV GLVVHUW
DQG $UPLWDJHWKDW WKHDYDLODELOLW\RIFRPSXWDWLRQDOO\ WUDF
PXVWEHFRQQHFWHG WRWREFERRID R WK H

-DQ 'HOULHV O6$SUWSHUWWRYLVWRU\ +LVWRU\NLQ $UW 6WXGLHV LQ 6
&EXOWKGHDYLG )UHHGEHUJDQG -DQ 'H9ULHYV 6DQWD ORQLFD *HWW\ &H
7KH +XPDQLWLHYV 7

JHUQDQG %UDXGHO 6+LVWRLUH HW 6F LHRQFBIVHAR FLY@HR\L UB GRDQH R

QR )DOO T  WUDQVODWHG WR (QJOLVKLQ)HUQDQG %UDXG
7KHRQJIXH 'BUWHRQJIXH 'YXUBG:RUOG 6\VWHBV BIQAKDWVGY /HH WUDQV ,PP
‘DOOHUVWHLQ $OEDQ\ 6WDWH 8QLYHUVLW\ RI 1HZ <RUMNBIUHWY F K
+LVWRULFDO 5HYROXWLRQ 7KW BQOPWG V6HFXRIRW G 8QLYHUVLW\ 3UHV\
FKDS IRUDQRY HQQUIMEHRRREKH WYV SUHFXUVRUV DQG LWV VXFFHVVRL

ORUH UHFHQW ZULWHUYV KD Y $QIMmMORHWHH YRV XWRQ KRRJIW® SK\ PD\ D)F
ZHZULWH WKH KLVWRU\RIDUW LQFOXGIRIDKE® PDW RI&IBERK BRIDFI A/D Q Q
SB8QLYHUVLW\RI &KLFDJR 3UHVYV 'XW O KD BHWKGESH Bl QY&NHE W X U HV
+DYHQ <DOHS8QLYHUVLW\3UHVV


http://dx.doi.org/10.1093/ahr/120.2.530

,Q WKH FDVH RI SULQWV LW LV WKH JUDGXDO VSUHDG R
NQRZOHGJH RI LWV H[LVWHQFH ZKLFK PD\ VSUHDG TXLFN«
RI SURGXFWLRQ FDSDELOLW\ DW D UHJLRQDO RU QDWLRQTC
KLVWRULHV Rl SULQWPDNLQJ 5HWXUQLQJ WR WKH SULQW
RI WKLY LQWURGXFWLRQ ZLOO KHOS PDNH WKLV SRLQW FO
6 W U D GIRYOWiHBHUWDXVWUDWLRQV RI 6QHZLQYHQWLRQV®S
WKH DQFLKIQOMVOLVWY RI PRGHUQ LQYHQWLRQV KDG EHHQ D
IRU *IWHHQWK FHQWXU\ KXPDQLVWY 6WUDGDQXViA VHULH\
RI WKLV WRSLF DQGLVGLVWLQJXLVKHG E\LQFOXGLQJDUW
SDLQWAVPUDGDQXV KLIJKOLJKWY WKH PXOWLSOLFDWLYH DV
DUUD\RI GU\LQJ SULQWYV KXQJLQ WKH UHDU RI WKH VWXGL
OHDUQLQJIURPDQ ROGHU EHVSHFWDFOHG HQJUDYHU KRZ

7KLVLQFOXVLRQLV VLIJQL*FDQW -XVW DV SULQWYV FRXOG
DUWLVWLF DQG VEFLHQWL*F NQRZOHGJH WKURXJK HDVLO\
ZDV LWVHOI D QHZ WHFKQRORJ\ WKDW VSUHDG DFURVV (XUTJ
PDVWHU WHDFKLQJ KLVNHSEOE QWHEEKHMR ORJLHY SULQWPDN

YXUWKHU ELEOLRJUDSK\RQ WKLV VHULHV FD3IUEB WXDGCLW KX BRQVI
.QRZOHGJHLQ (DUO\@BRBHWIQE X RPH YDUG $UW OXVHXPV FDW

$OH[ .HOOHU 6$ 5HQDLVVDQFH +XPDQLVW /RRNV DW 81HZfA ,QYHQW
*LRYDQQL 7RHUMNMKRUIGABKQRORJI\ DQ G R X O WU H 1

7KLV DSSURDFK WR WKLQNLQJDERXW WKH WUDQWGR)IXVLRE@LRIA QQR"
DUWLFXODWHG E\ (YHUHWW 5RJHUV GL)XVLRQLVP IUDPHV FXOWXUDO F
QHZ WRRO EHLW D PHFKDQLFDO WHFKQRORJ\RUWHFKQLTXH RUD FXO
FRQVWUXFW VSUHDGV LQWR D FRPE)XOLWRD RY HUGREVBRUFRIUKHN 3UHVV

'KHQRYHUH[WHQGHG GL)XVLRQLVPKDVFRPHXQGHUFULWLTXH IR
WKHZRUOG WKDW VLWXDWHG PDMRUWHFKQRORJLFDOLQQRYDWLRQV O
ZLWK DOO RWKHU UHJLRQV EHLQJ SDVVLYH UH FHBWRSLR/O R/®IH] H Q iS/DIRG
RI WKH :RUOG *HRJUDSKLFDO 'L)XVLREEZ\WRDRG*)XLORRHQWUHNVLVWR U\
DFNQRZOHGJLQJ WKH SUREOHPDWLF DSSOLFDWLRQV RI GL)XVLRQLVP
UHVHDUFK LW FDQ VWLOO SURYLGH D XVHIXO PRGHO IRUH[SODLQLQJD
E\PDQ\DUW KLVWRULDQV IRU D@RXBUG DHE R/HHD SKA IR DSV



DGRSWHGJUDGXDOO\ RIWHQ ZLWKPDQ\\HDUVEHWZHHQ LW
HJ /IXFDVYDQ/H\GHQAVODWH *IWHHQWK FHQWXU\HQJUD
DQG LWV IXOOHVW +RXULVKLQJ HJ PLG VIOHHRDNB MDD & H-
ONXQL¥REWKLY GLVVHPLOQDWLRQ D)HFWHG WKH VRFLDO V\
DQG KRZWKLV FKDQJLQJVWUXFWXUHPD\KDYHD)HFWHG WK
JXLGHV WKH TXHVWLRQV WKDW WKLV GLVVHUWDWLRQ ZLOO

&KDSWHU 30DQ

&KDSWHU RQH DGGUHVVHV WKH GLYLGH EHWZHHQ DUW KL
RI WKH WHUP 6QHWZRUNG DQG WKDW ZKLFK LV XVHG LQ F|
1IHWZRUNV DV D FRQFHSW ZRXOG VHHP WR EH IDPLOLDU WF
VWXG\RIDUWLVWLF G\QDVWLHY WKH WUDQVPLVVLRQ RI VV
RULQWKHKLVWRU\RISDWURQDJH FROOHFWLQJ DQG WKH
DSSURDFKHVY WR QHWZRUNV UHTXLUH VWULFW DQG SUHFL
QHWZRUN WKHLGHQWLWLHV RI LWV SDUWLFLSDQWYV FDOC
HGJHV WKDW WLH WKHP WRJHWKHU 7KLV FKDSWHU ZLOO |
DQ KLVWRULRJUDSK\ Rl FRPSXWDWLRQDO QHWZRUN DQDO
LQFOXGLQJDUW KLVWRU\ DQG H[SODLQLQJKRZD QHWZRUN
WKH VWXG\RI SULQWV IURP WKLV SHULRG

,Q FKDSWHU WZR , IRFXVRQ WKH TXHVWLRQ RI SULQWPD N
HYHFW RQ WKH UHODWLYH FHQWUDOL]DWLRQ RI SULQW SUR
SHULRG 'DYLG /DQGDX DQ GK3HNHIDINYDIQISOIE B R\ 5LIJV
DQG /DUU\ 6UDYHQLBMDMVERWK SRVLWHG WKDW WKHVNLOO
SULQWPDNLQJ DQG WKHEHQH*WV RI SURGXFWLRQ DW VFDZC

2Q WKLVWHUP VHHWKHHSRQ\PRXVHGLWHG YROXPH &KULVWLDQF
GHOAXQKHHMYWFK5HSXEOLFDV WKH&HQWHHRHY KHYUKORSHDQ %RRN 7U



KDQGIXO RI ODUJH VL[WHHQWK FHQWXU\ SULQW SXEOLVKH
YLUWXDOO\ PRQRSROL]H DOO DVSHFWV RI DUWLVWLF SUL¢
QHLWKHU Rl WKHVH VWXGLHV H[DPLQH LI WKH FRQWLQXLQ.
LQ WAKHHY H Q MHHGM@ MK\ ZRXOG FRQWLQXH WR EH VXVWDLQHG
'RXOG WKH WHFKQLFDO DQG ORJLVWLFDO GHPDQGV RI HQJL
KRXVHV I[URP JDLQLQJ D IRRWKROG LQ D PDWXUH PDUNHW"
RIHQJUDYLQJ WDOHQW LQ D EXUJHRQLQJ HFRQRP\DOORZ
SULQWPDNHUV DQG SXEOLVKHUV" $QG KRZ GLG LQGLYLGXI
G\QDPLFV"

'XWFKDQG )OHPLVK SULQWPDNLQJGLG QRWRFFXULQLVR
&KDSWHU WKUHH WDNHV XS WKH DQDO\VLV RI SULQW SURG X
DFURVV UHJLRQDO DQG LQWHUQDWLRQDO ERXQGDULHV %
VL]H SULQW GHVLJQV SULQW SODWHV DQG SULQW LPSUH"
(XURSH $W ZKDW SRLQWV EHWZHHQ DQG GLG 'XW
SULQWPDNHUV DQG SXEOLVKHUV WHQG WR ZRUN ZLWK FRO!
YHUVXV LQWHUQDWLRQDOO\" :HUH WKHVH FKDQJHV GXH Wi
WKH\ WKH UHVXOW Rl ORQJ WHUP FKDQJHV LQ SRSXODWLR
KRZ YDULHIGQBGHYHMOXDDWHILHY ZKHQ LW FDPH WR GRPHVW
FROODERUDWLRQ" :KHQ GLG LQGLYLGXDO DUWLVWYV SUL
WKHPVHOYHV E\ZRUNLQJ SUHGRPLQDQWO\ZLWK LQWHUQD

)LQDOO\ FKDSWHU IRXU ZLOO DWWHQG WR WKH LVVXH RI .
SULQWPDNLQJ *URZLQJQXPEHUV RI'XWFKDQG )OHPLVK SL
FHUWDLQ JHQUHV H J VWLOO OLIH ODQGVFDSH SRUWUDL
FHQWXU\ 3DLQWHUV GLG VR LQ SDUW GXH WR DQ HFRQR
LQFUHDVLQJO\FURZGHG PDUNHW %XW GLG WKH VDPH SDW
IRUSULQW SXEOLVKHUV" &XUUHQW FDVH VWXGLHV R)HU FR



ZLOO DSSO\D FRPPRQ PHDVXUH RILQIRUPDWLRQ GLYHUVLW
DV PHDVXULQJ HFRORJLFDO GLYHUVLW\ LQGXVWULDO VSH
FKDUW WKH FKDQJH LQ DUWLVW RHXYUH GLYHUVLW\ RYHU
HYHFWLYHQHVV RI WKH PHWULF IRU FDSWXULQJ SDLQWHU"
XVLQJ WKH PHWKRG WR JDXJH WKH VDPH WUHQG DPRQJ S
VLIQL*FDQW IRUXQGHUVWDQGLQJFHUWDLQHFRQRPLFLQF
RI SURIHVVLRQDO YHUVXV DPDWHXU SULQWPDNHUV %XW W
IRUFHV , ZLOO DOVR VXJJHVW KRZ SHULRG XQGHUVWDQGL
WKH LGHDO PRGHO RI ZKDW D SULQWPDNHU VKRXOG EH DE
SULQWPDNHUV GH*QHG WKHPVHOYHV ZLWKLQ LQ D FRPSHW|

7KURXJKRXW WKLY GLVVHUWDWLRQ ,ZLOODUJXH WKDW |
SURGXFWLRQ QHWZRUNV LV QHFHVVDU\ WR XQGHUVWDQG S
DQDO\LV LV QRW RQLWVRZQ VX,FLHQW 7R SDUDSKUDVH
EXW WKH\ GR QRW H[SODLQ DOO ,QGLYLGXDO DUWLVWYV D¢
UHDVRQ HDFKDQDO\WLFDO FKDSWHU ZLOO LQFOXGH VHOH
VEDOHDQDO\VLY 7KHVHVWXGLHV DUHQRWLQWHQGHG WR
DVWDQJLEOHH[DPSOHV WKDW FRQQHFW PDFUR VFDOH TXD
RILQGLYLGXDO DUWLVWYV %\GRLQJVR ,KRSHWRLOOXVW
WKHVH ODUJHU WUHQGY DQG WR KLIJKOLJKW H[FHSWLRQDO
FURZG

:KLOH VRPH RI WKHVH FDVH VWXGLHV ZLOO VSRWOLJKW Z
KLVWRU\ VXFK DV $HJLGLXV 6DGHOHU RU +HQGULFN *ROW]
NQRZQDUWLVWY OLNH&RUQHOLY %ORHPDHUWDQG -RQDV 6
E\FRQYHQWLRQDO KLVWRULHVDQG H[KLELWLRQV WKDW IRF
‘H ZLOO *QG WKDW WKHVH XQVXQJ DUWLVWYV DFWXDOO\ K
WKH ZRUOG RI SULQW SURGXFWLRQ DW OHDVW ZKHQ YLHZ



TXDQWLWDWLYH DQDO\VHV $VDFRQVHTXHQFH RI WKLV VF
RI'XWFK SULQWPDNLQJVXFKDV +HUFXOHV 6HJHUV RU5SHPE
SURPLQHQWO\LQ WKH IROORZLQJ FKDSWHUV 7KLV LV QRW
PHWKRG RI DQDO\VLV EXW EHFDXVH DW OHDVW IURP WKL
RIWHQOHVV SURPLQHQW WKDQ XQDFFODLPHG *JXUHV OLNH
UHMHFWLQJRU UHSODFLQJD 6FRQYHQWLRQDO®S IRFXV RQ L
XS DFRQFXUUHQW KLVWRU\RI ORQJ WHUP WUHQGV DQG OR
WKHPHGLXPDQG WKHPDUNHW WKRXJK ZKLFK SULQWPDNHU
KLVWRU\PD\ DWWLPHV IHDWXUH GL)HUHQW SOD\HUV WKD

OORGHOLQJOG +LVWRU\

%HIRUH DGGUHVVLQJ DQ\ RI WKHVH TXHVWLRQV KRZHYHU
ZKDW WKH VXEMHFWYV RI WKLV VWXG\ ZLOO EH DQG ZKDW W
FODLPV WR 6PRGHOO6 SULQW SURGXFWLRQ QHWZRUNV UDYV
WKHP 7R SDUDSKUDVH &KULVWRSKHUG6:D[UHBQIAW\GR V)RUDLCSF
WDFROWORMHFW ZKDW WKLV VWXG\ FODLPWWR R)UWXIQONWNQR W
SURGXFWLRQQHWZRUNDVLWH[LVWHG KLVWRULFDOO\ EXYV
RIQHWZRUNV DB SOUGBRKRGKHWHG WKHDUWZRUNVMWKVW ZH N
LV RIFRXUVH QRGL)HUHQW WKDQ WKHSURGXFWV RIDQ\DU
DLGHG RU QRW :H DOZD\V XVH VXUYLYLQJ DUWZRUNYV DQ
IRU KLVWRULFDO HYHQWYV DQG ZKLOH ZH PD\ H[SUHVYV VRF
WKDQ RWKHUV RXU KLVWRULHV DUH LQHYLWDEO\ UHSUHYV
SDUWLFXODUO\LPSRUWDQW WR NHHS WKLV HSLVWHPLF GL
WDEOHV FKDUWYV DQG RWKHUTXDQWLWDWLYH UHVXOWYV

&KULVWRSKHU :DUUHQ HW DO 606L[ '"HIJUHHV RI )UDQFLV %DFRQ ¢
VL[GHJUHHVRIIUDQFLVEDFRQ FRP


http://sixdegreesoffrancisbacon.com/
http://sixdegreesoffrancisbacon.com/

7KH PDWHULDO HYLGHQFH WKDW ZLOO EH XVHG WR LQIH
D)HFWHG E\ KLVWRULFDO *OWHUV 7KLV QHFHVVDULO\ OLP
DEOH WR PDNH 7KLV GLVVHUWDWLRQ ZLOO IRFXV RQ WKH
FHQWXU\ 'XWFK SXE G RQR/FUSAQMHEMNMMRS ULQWY JHQHUDOO\ L
VKHHWV RU LQKMHWULWVLQ ODUJH SDUW GXH WR WKH IRFX\
GDWDEDVHV IURP WKH5LMNVPXVHXP DQG WKH %ULWLVK 0X\
DQDO\Y%HRWK WKHVH PXVHXPVASULQW FROOHFWLRQV ZHUH
WZHQWLHWK FHQWXU\DFTXLVLWLRQ SUDFWLFHV WKDW WH
WKH FROOHFWLRQ RI ERRNV WKDW KDSSHQHEQWR \F\R © YWD L (
IURP WKHLU RULJLQDO YROXPHV DQG FROOHFWHG VHSDUD\
ZHUH DQG DUH IDUPRUHOLNHO\WR KDYHEHHQ OHIW WR O

JURP WKH YLHZSRLQW RI VL[WHHQWK DQG VHYHQWHHQ
DQ DUELWUDU\ GLVWLQFWLRQ DV WKH VDPH HQJUDYHUV I
FRQVWSVHM®BDY ERRN LOOXVWUDWLRQV 0DQ\HQJUDYH
SUHVHQW LQ WKHVH FROOHFWLRQV VRERRNLOOXVWUDWL
WKLV DFFRRDMYHU ERRN LOOXVWQDGW URGRRBDHWEE NHO D U \

2Q WKH XVDJH RRQKWB@IBE WP\ SXEOLVKHU LQYHQWRULHV VHH VH
6HH VHFWLRQ IRUPRUHGHWDLO RQWKHVHWZR GDWDEDVHYV

JRU D KLVWRU\ RI WKH %ULWLVK OXVHXPAY SULQW FROOKHWLRQV L
%ULWLVKOXVHXMR@GGRQYWRULWLVK OXVHXP 3UHVV 7 7

2IWHQ HQJUDYHUV RIERRN LOOXVWUDWLRQV VXFKDV WKH :LHUL[H\
*QHDUW SULQWYV /LNHZLVH HQJUDYHUV OLNH +HQGULFN*ROW]LXV ZKR
VKHHWY DOVR SHULRGLFDOO\ SXUVXHG ERRN LOOXVWUDWLRQ SURME
&KULVWRSK 30DQWLQ DSSURDFKHG *ROW]LXV ZLWK D FRPPLVVLRQ IR
HQJUDYLQJV IRUDQEBEWDWLNRREBKBEOLVKHG LQ 5RPH E\ WKH -HVXLW RLU
FRPPLVVLRQ HYHQWXDOO\ ZHQW W R+R\QIGHIUL ¥ NVFIRID W L XNQ /HH+DQDZLQ
DQG 3DL@PNLVYBWGDP 5LMNVPXVHXP *ROW]LXV ZRXOG ODWHU St
WR DFFRPSDQMNIWILFERIVEKRYXHK KH KDG SODQQHG D IXOO VXLWH RI DW OH
VHH (ULF -DQ 60XLMWHU 63+HUVFKHSSLQJHQA LQ SUHQWE RO +MWQ G |
HW 6 FXQBVLWHFHPEHU T (ULF-DQ 60OXLMWHU 68+HUVFKHSSLQJ}
*ROW]LXV HQ ILM'GIRUQED Y, WEHRV 6 FDDA SV LW 1



SULQWY VRWKHH)HFWV RIERRNLOOXVWUDWLRQ RQ WKH Q
7KLV GLVVHUWDWLRQ ZLOO DOVR XQIRUWXQDWHO\ KDYH
WKH SULQWPDNLQJ PDUNHW 7KLV LV DJDLQ GXH WR KLVW
SUDFWLFHV (DUO\HYLGHQFH RI SULQW FROOHFWLQJ LQ V
DUWLVWLEF SULQWY ZHUH PRUH FDUHIX0OO\ SUHVHUYHG WKD
SOD\LQJFDUGY FDOHQGDUV RUFKHDS GHYRWLRQDO LPDJ
WKURXJKXVH :KDWFRSLHVVXUYLYHG ZHUH WKHQ ODUJHO\
7KHVH SUHVHQW OLPLWDWLRQV PD\ EH DGGUHVVHG E\ IXW
GDWDEDVHV IURP RWKHU PXVHXPV OLEUDULHV DQG DUFKL

,ZLOODOVREHH[DPLQLQIJMXVWRQHJURXSRISURIHVVLR
WKDW PD\KDYH LQIRUPHG DQG FRQVWUDLQHG LQGLYLGXDC
WKH ; UD\ LPDJH RI DLSIBILQAQVLQD\ LPDJH QHWZRUN DQDO\V
VLPSOL*HV RXUVXEMHFW $ORQH LW R)HUV RQO\D VLQJOH
%XW ZKHQ LQWHUSUHWHG SURSHUO\LQ WKH FRQWH[W RI R
LPDJHY FDQ SURYLGH SUHYLRXVO\ LQDFFHVVLEOH LQVLJK
RI FRQQHFWLRQV LQIHUUHG IURP WKHVH SULQWV H[LVWV
FRQWHPSRUDU\ QHWZRUNV i IDPLOLDO *QDQFLDO SROLW
WKH VFRSH Rl WKLY GLVVHUWDWLRQ $OWKRXJK WKHVH G
FRPSOH[ ZD\V LW FDQ QHYHUWKHOHVV EH XVHIXO WR LVR

7KHORJLVWLFDO GHPDQGV RIERRNLOOXVWUDWLRQ ZHUHVLPLODU LQ
HIDPSOH VHH WKH GLVFXVVLRQ RI30DQWLQAV VWUXJJOHV LQ VHFWLR(
ZLOODOVREHGLVFXVVHG LQVHFWLRQ

9DQ GHU BWIRPMLQJ ,PDJHVLEQ $QWZHUS
6HH WKH FRQFOXVLRQ SDJH IRUGLVFXVVLRQ RIIXWXUH GLUHFW
$IWHUDUULYLQJDW WKLV PHWDSKRUZLWKWKHDLGRI$UWKXU :KHH

DOVR LOQGHSHQGHQWO\ LQYRNHG LW LQ )UDQFR OR WBBWSHKO I§ WHMZIRWKNH
6WDQIRUG/LWRUDUWODADE KWWS OLWODE VWDQIRUG HGX "SDJHB


http://litlab.stanford.edu/?page_id=255

JHQHUDO VRFLDO QHWZRUN DW D WLPH IRU FORVH H[DPL!
LWV RZQ KLVWRU\ RI VW YXEF WKDPDIOFHK BIYHD LI WKH SULQW
QHWZRUNLQ WKH 1IHWKHUODQGVY ZDV KLJKO\GHFHQWUDOL]
FRUUHVSRQGHQFH QHWZRUNV RUUHOLJLRXV D,OLDWLRQV
WKLV WLPH 7R XQLWH DOO WKHVH GRPDLQV LQWR WKH VDP
UHWXUQ PHDQLQJOHVV UHVXOWYV ZLWK WKH PXWDWLRQV F
WKRVH Rl DQRWKHU OD\HU :KLOH LW LV OLPLWLQJ WR FF
LQWHUDEWLRQV WKLV VHOI OLPLWDWLRQ DOVR SURYLGH
JURXSRISURIHVVLRQDO FRQQHFWLRQV ZLOO SURYLGHDED
PRGHOV RIRWKHU GRPDLQV OLNHDUWLVWLF VWXGLRV RU |

W LV EHFDXVH RI WKLV VHOI FRQVFLRXV VLPSOL*EFDWLR
6PRGHOLQJO6 SULQW SURGXFWLRQ QHWZRUNV 7KH WHUP |
VFLHQFHV WR UHIHU WR D VLPSOL*HG GHVFULSWLRQ RIDQ
GLUHFW LQWHUDFWLRQV ZLWK PRGHOV HYHU\ GD\ SHUKD
WKH ZHDWKHU IRUHFDVW PHWHRURORJLVWY KDYH GHYHOF
EDVHGRQ SDVWREVHUYDWLRQV ZLWKQHZREVHUYDWLRQ\
IXWXUH HYHQWY 6XFK IRUPXODH DUH DSWO\FDOOHG PRG#
DERXW KRZWKH ZRUOG ZRUNV H Jn WXIDWVOLGB B B D @ H\W WYX YA
RI SUHFLSLX BWURQEW

%HFDXVH WKHVHPRGHOV RIWHQ WDNHD PDWKHPDWLFDO
WR PDNLQJ SUHGLFWLRQV RQH PD\ ZRQGHU ZK\ WKH\ FRX
ZRUN +RZHYHU :LOODUG OF&DUW\DUJXHV WKDW KXPDQLVW
LQWHUSUHWDWLRQV HQJDJH LQ PRGHO EXLOGLQJ WRR ZLU

&KULVWLQ@GRBUMH® OHWZRUN $QDO\VLYV +LVWRRYV BOHRIOHL Q & DOV k
2FWREHU 7 8QGHUVWDQGLQJ KRZ FRH[LVWLQJ QHWZRUNYV |
DFWLYH TXHVWLRQ LQ QHWZRUN WKHRU\ IRUD YHU\ UHFHQW RYHUYL
*LQHVWUD %LDQFRQL 6, QWHUGLVFLSOLQDU\NDQG 3K\VLFV &KDOOHQJH
KWWS DU[LY RUJ DEV


http://arxiv.org/abs/1509.00345

VFKRODUVKLS W\SLFDOO\ DSSURDFKHV WKH WUDQVFHQGH
FDWHJRUL]DWLRQ WKHQ E\ VWXG\LQJ KRZWKHLQGLYLGXD
FDWHJRULHV WR ZKLFK LW-RIVXK XD HQVDWMWMLJ BEBPE OLNHZLVH
WKDW PRGHOLQJLV D FRPPRQ WRRO XVHG E\DQ\RQH ZKR Y
SKHQRPHQRQ WR H[SODLQ REVHUYHG IDFWV i VRPHWKLQJ\
WKHWLPH DOEHLW XVXDOO\LPSOLFLWO\ UDWKHU WKDQ H|

'DWD GULYHQ FRPSXWDWLRQDODQDO\WLVDQGPRGHOLC
ZD\V )LUVWO\ LW FDQ LQWURGXFH QHZ SHUVSHFWLYHV W
7TKHVHZLGHQHG SHUVSHFWL®HYV BUWHERUWYEV v Q WIRHE'H.\\8 W@ BH
KDSSHQHG LQ WKHSDVW $IWHUDOO LWLV GL,FXOW WR SUI
ZKRVHH)HFWV ZHKDYH QRW DGHTXDWHO\FRPSUHKHQGHG

6HFRQGO\ FRPSXWLQJDOORZV XVWRPRUHTXLFENO\HYDC(
IRBKWXFK HYLGHQFH H[LVWV WRGD\ 5HFRQVWUXFWLQJ V>
HYLGHQFH LV WHPSWLQJIRUDUW KLVWRULDQV ‘HDUH WUL
HISODQDWRU\ WKHRULHV IURP WKH VOLJKWHVW RI PDWHUL
ZK\ WKH SDVW XQIROGHG LQ WKH ZzD\ WKDW LW GLG LV E\L
&RPSDULQJ WKH DWWULEXWHYV RI WKH QHWZRUNV FRQVWU
OXVHXP DQG 5LMNVPXVHXP WR WKRVH SDWWHUQV IRXQG L
VLIH DQG VKDSH FDQ KHOS XV EHJLQ WR VRUW RXW WKH GL

'LOODUGOF&DUW\ 0% HLQJ5HERUQ 7KH+XPDQLWLHV &RPSXWLQJD
LQHZ7HFKQRORJLHVDQGHH QDAV VDR FRNMRZHMHNQG 5D\PRQG *HRUJH 6L
,\WHULQ FROODERUDWLRQ ZLWK $&056 $ULJRQD &HQWHU IRUOHGLHYDO

-RVKXD O (SVWHLQ 6RXORGP®RT PUWL*FLDO 6RFLHWIRHV DQG 6RFLDC

KWWS MDVVV VRF VXUUH\ DF XN KWPO DOVR VHH 3DWUL
D 3KLORVRSKLFDO OHWHKROPRERZIHA QA GH WR WKH 3KLORVRSHKGRI &R P S X
/IXFLDQR)ORULGL ODOGHQ %ODFNZHOO i

7KLVLVDOO WKHPRUHWUXHZKHQ LQWHUSUHWLQJ KLVWRULFDO Q
'"HLQJDUW O67KH (TXL*QDOLW\RI$UFKDHRORJLFDO 1HWZRUNYV $Q $JHQ\
-RXUQDO RI$UFKDHRORJLAFHPHEWKR G D Q G 7 K HGRRU\ \% \


http://jasss.soc.surrey.ac.uk/11/4/12.html
http://dx.doi.org/10.1007/s10816-014-9230-y

H[FHSWLRQDO KLVWRULFDOHYHQWV DQGLQGLYLGXDOVRQ
DELVWRLUH §YEBUPX\D W K HOHR)®I FX\WERRWDSEY LQ WKH VORZ VS
SULQWPDNLQJFDSDFLW\WKURXJKRXW (XURSH



IHWZRUNVLQ $UW +LVWRU\DQG %H\RQ

%DFNJURXQG

6FKRODUV RI OLWHUDWXUH DQG KLVWRU\KDYH EHIXQ WR I
DQDO\]LQJ QHWZRUNYV RY HY SDKUHVO DANKW \VGHXDBHKDV EHHQ |
SUROLIHUDWLRQ RI QHWZRUN DQDO\VLV VRIWZDUH VXLWH\
LQWHUIDFHV $QRWKHU GULYHU LV DGPLWWHGO\ WKH SUL
0OGDWDOLQWKH]JHLWIHLVW 3RSXODUDWWHQWLRQLVQRZC
HQDEOHG VRFLDO PHGLD EXW DOVR WR WKH ZD\ LQ ZKLFK
VFDOH FRPSXWLQJ UHVRXUFHY FRQWUROOHG E\ WKH OLNH\
WKHDELOLW\ WR GLVFHUQ ODUJH VFDOH VRFLDO VWUXFW.
LQWHUDFWLRQV ,QOLJKWRIWKHUDSLGO\JURZLQJOLVWR
KDYHPDGHDYDLODEOH GLJLWL]J]HG WURYHV RIGRFXPHQWYV
VHHPV RQO\QDWXUDO WR DSSO\WKH VDPHFRPSXWDWLRQD
WKH VHDUFK IRUKLVWRULFDO LQVLIKWYV
7TKHUKHWRULFRIQHWZRUNY KROGV D SDUWLFXODU DWW
ZHOLNHWRWKLQNWKDWZHDUHDFFXVWRPHGWRVWXG\LQJ
EHWZHHQ DUWLVWYVY DQG SDWURQV FROOHFWRUV DQG GHD
SHULRGVY DQG VW\OHV 1HWZRUN DQDO\VLV ZRXOG DSSHLEL
DGYDQWDJH RIDFFXPXODWHG WURYHV RI SULPDU\DQG VHF

7KHVH DSSURDFKHV DUH DQ RXWJURZWK RI UHQHZHG LQWHUHVW
DSSURDFKHV WR KXPDQLVWLF LQTXLU\LQ WKH ODVW GHFDGH IRU H[DP
DQG -RKQ 8QVZR&RWPISDHERQ WR 'LILYWDOFXPHQQVRIRPSESDQLRQV WR /LWH}
&XOWXUH 2[IRUG %ODFNZHOO 3XEOLVKLQJ 3URIHVVLRQDO KWV
FRPSDQLRQ :LOOBXBFEN UMM &FOPIQUVYRNH 3DOJUDYH ODFPLOODQ


http://www.digitalhumanities.org/companion/
http://www.digitalhumanities.org/companion/

PLOQHWKHPIRUKLGGHQ VWUXFWXUHV WKDWFDQDGYDQFHR
+RZHYHU WR GR VR GHPDQGV WKDW ZH DGDSW DQDO\WLFL
JURXS RI GLVFLSOLQHVY DQG UHDGQ STRLWK R WRHRRPXWV R/ZIU D
ZLWKIXLGHOLQHVIRUH[SUHVVLQJDVVXPSWLRQV IRUPXOI
WHVWLQJ HYLGHQFH WKDW DUH H[SUHVVHG LQ D ODQJXDJ
WKDW FDQ VHHP DOLHQ LI QRW LQLPLFDO WR RXU RZQ 7K
EHWZHHQ WKH LQIRUPDO RU FROORTXLDO XQGHUVWDQGLQ
HDUOLHU DUW KLVWRULFDO OLWHUDWXUH DQG WKH UHTX
QHWZRUNDQDO\VLV

+DVQHWZRUNDQDO\WVLYVY SURYHG XVHIXOLQ OLWHUDU\ R
TXDQWLWDWLYHPHWKRGY *WLQWR WKHODUJHU KLVWRULF
KRZ FDQ DUW KLVWRULDQVY SURGXFWLYHO\DGRSW D PRUH
DERXW QHWZRUNV" 7KHVH DUH WKH FRUH TXHVWLRQV , ZLO
WR EXLOG D PHWKRGRORJLFDO IRXQGDWLRQ IRU WKH DQD!
*UVW EULH+\ FKDUW KRZ WKLV VWXG\ GUDZV IURP QHWZRUI
GLVFLSOLQHV ,ZLOO WKHQ H[SORUH KRZ WKHVH FRPSXW
HDUOLHU XVHV RI6GQHWZRUNO UKHWRULFLQ WKHDUW KLVW
WKH LVVXHV WKDW DULVH DV ZH DWWHPSW WR PDS WKH UH
WA\SHV RIDUW KLVWRULFDO NQRZOHGJH ZH DUH DFFXVWRPFE
D) RUGDQFHV DV ZHOO DV WKHUHVWULFWLRQV RI WKLV DSS!|

7TKHVHLVVXHV DUHH[SORUHG IXUWKHU LQ :LOODUGIFRPHMGLEPIMFF
RI"LJLWDO +XPDQQWREBEY 8QLYHUVLW\RI1IHEUDVND -XO\ KWWS
DE KWPO


http://dh2013.unl.edu/abstracts/ab-107.html
http://dh2013.unl.edu/abstracts/ab-107.html

IHWZRUN $QDO\WLVLQ WKH +XPDQLWLHYV

IHWZRUN DQDO\VLV LV D VIVWHPDWLF DSSURDFK WR VWXG
WKDW HPHUJH IURP WKH LQWHUREWDBOVY RD EK GV Y URXMDG\H
SURSRVLWLRQ WKDW DQDO\]LQJ WKH SDWWHUQV Rl UHOD)
DUH SHRSOH EXVLQHVV *UPV ELRORJLFDO SURWHLQV RLU
LPSRUWDQW DV DQDO\]LQJ WKH LQGLY L%\X RO ®MON PILE X &/BiV
DERXW WKHVH UHODWLRQV LQ D PDWKHPDWLFDO DQG WKX\
GHVFULEHDQG PHDVXUH SDWWHUQV RILQWHUDEWLRQLQ Z
GR PDQXDOO\ 2ULJLQDWLQJLQ WKHRUHWLFDO PDWKHPDW
DQDO\VLV ZDV VRRQ DGDSWHG E\ VRFLDO VELHQWLVWYV D\
PRGHOV RI VRFLDDOR®WHUDWRMRQVFLHQFH FRPSULVHYV D W
LQ LWV RZQ ULJKW WKDW HQMR\V ZLGHVSUHDG DSSOLFDW
EXVLQHVV PDQDJHPHQW HQJLQHHULQJ FRPSXWHUDQG LQ
HSLGHPLRORJ\

'KHQDSSOLHG WRKLVWRULFDOVXEMHFWY QHWZRUNDQL
WKH EHKDYLRUV RI LQGLYLGXDOV DQG JURXSV DQG DOWH
KLVWRULFDR® MY WKWSDVW IHZ GHFDGHV KLVWRULDQV KDY

,QQHWZRUNDQDO\WLVY WKHWHUPVO6QHWZRUNODQG 6JUDSKO6 DUHRI
WR DQ LQVWDQFH RI D IRUPDOL]HG QHWZRUN 7KH WHUP JUDSK LV RI
YLVXDORIDWHRVZRUN )RU WKH VDNH RI FRQVLVWHQF\ WKLV WH[W ZLO¢!
QRWH WKDW VRPH FLWDWLRQV XVHWKH WHUP JUDSKLQVWHDG

SREHUWS$ +DQQHPDQ DQUBNDRG)SES GRGWR 6 RELF 8 U MIMZIR BXD QN WK R\
RI &DOLIRUQLD 5LYHUVLGH KWWS IDFXOW\ XFU HGX aKDQQHTF

JRUD FRQFLVH KLVWRULRJUDSK\ Rl VR ERB DOZHMWARARUMNGDO®\V\ML W H

+DQQHPDQ DQ®MERBNFWLRQ WR 6RFLUDO 1HWZRUN OHWKRG YV


http://faculty.ucr.edu/~hanneman/nettext/

ORRVHO\ GH*QHG FRQFHSWLRQV RI QHWZRUNV DJDLQVW P|
VWUXFWHG IURP KLY O'RQGPDURRIYBRSOH LV -RKQ 3DGJHWW
$QVHOOAY DQDO\VLV Rl WKH &RVLPR GHfA OHGLFLAY VRELDC
VWUDWHJI\ LQ 5HQD L VAKHHQIFXWRRUWQPB®YVHG D GDWDEDVH
RIWLHV IRUPHG DQG PDLQWDLQHG E\WKH OHGLFL IDPLO\ L
SROLWLFDO SDWURQDJH DQG FUHGLWRU GHEWRU WLHV &
GDWDVHWUHYHDOHGD SUHYLRXVO\XQUHFRJQL]HG SDWWH
RI OLQNV WR WKH FRPSHWLQJ IDPLO\JURXSV RI )ORUHQFH
WKHLU FRQQHFWLRQV )DPLOLHY OLQNHG WR WKH OHGLFL
QRW R)HUHG HFRQRPLF WLHV VIKAK YW SBDUWWMRIQ B 0 FOGRDRHG D
PDUULDJH UHODWHG IDPLOLHY WKDW ZDV GLVWLQFW IURP C
DUHVXOW DQ\IDPLO\LQ RQH UHODWLRQVKLS JURXS RU 6F
ZLWK D IDPLO\LQ DQRWKHU EORFN ZRXOG *QG WKH OHGLFL
RILQWURGXFWLRQV 7KH OHGLFL ZHUH WKXV DEOH WR HVV
PHGLDWLQJ WKH LQWHUDFWLRQV EHWZHHQ JORUHQWLQH |
SROLWLFDO RUPDUULDJHFOXVWHUV %\VHJUHJDWLQJWK
ZHUHDEOHWR VWDNHRXW D FHQWUDO DQG WKXV LQ+XHQW
3DGJHWW DQG $QVHOO FRQFOXGH WKDW &RVLPRAV FDUHI>»
IDPLO\ WR VSOLQWHU WKH )ORUHQWLQH ROLJDUFKV ZKR F

JRUDQ KLVWRULRJUDSK\RIKLVWRULFDOVRFLDO QHWZRUNDQDO\VL
IHWZRUN $QDWMNUQYDBWLRQDO 5HY L HEZXSIS®RFRB QWLV WRBHPEHU i
GRL 6 &ODLUH /HPHUFLHU 6)RUPDO 1HWZRUN OHWKR
+RZ" 6ARFLDO 1HWZRUNV 3ROLWLFDO ,B8WHHRIW ) R QW LD Q TX B)XQKIRX B\R P

KWWSV KDOVKV DUFKLYHV RXYHUWHV IU KDOVKYV

-RKQ) 3DGJHWWDQG &KULVWRSKHU. $QVHOO 65REXVW $FWLRQDQ
$PHULFDQ -RXUQDO@R 6REDRORJ\

,ELG


http://dx.doi.org/10.1017/S0020859000115123
https://halshs.archives-ouvertes.fr/halshs-00521527

WKHXSVWDUMWMBHGISLSHU R) HUVDQLGHDO HI[DPSOH RIWKH .
DQDO\VLYV

JRUPXODWLQJ D K\SRWKHVLVY WKDW FDQ EH HYDOXDWH!
OHGLFL HVWDEOLVKHG UHODWLRQVKLSY VWUDWHJILFDC
FRPSHWLQJIDPLO\JURXSYV

'LVFUHWH VHOHFWLRQ RI VRXUFHV ZLWK V\VWHPDWLF
JORUHQWLQH EDQNLQJDQG PDUULDJHUHFRUGYV
&ERQVWUXFWLQJ D FRPSXWDEOH QHWZRUN IURP WKHVH
WKHUHVXOWYV RIYDULRXVY QHWZRUNDQDO\VLV WHFKQL
K\SRWKHVLV

7KH DUFKLYDO GRFXPHQWY WKDW 3DGJHWW DQG $QVHOO
QHWZRUN UHSUHVHQWDWLRQ DUH D FRPPRQ VRXUFH RI H
GHULYHG QHWZRUNV ZKHUH OLQNV DUH EXLOW EDVHG RQ
GRFXPHQW &RUUHVSRQGHQFH QHWZRUNYV DUH DQRWKHU
OLQNV DUHPDGHEHWZHHQLQGLYLGXDOV EDVBIG\RRADXU YL
HYLGHQFHLVDOVRD SRWHQWLDO VRXUFHIRUFRQVWUXFEW|
DUH LQFUHDVLQJO\ XVLQJ QHWZRUN DQDO\VLVY WR LQIHU F
RIHYROXWLRQ IURP WKH VXUY,QYKIQW PD BRRBNIFE DHRA R G\ R
,QWHUDFWLRQ 1HWZRUN 3HUVSHFWL&BDV 8 QQ@DISHIN W D &3
WKDW QHWZRUN DQDO\VLVY FRXOG SURGXFH QHZ DUFKDHRO

SDGJHWW DQG $QVHOO O65REXVW $FWLRQ 06

6HH IRUH[DPSOH 5XWK$KQHUWDQG6HEDVWLDQ ( $KQHUW O63URW
RIODU\, $4XDQWLWDWIQWIOESRBUIRWHKDQR+LYVWRUNW GRL HOK

2QHIRUHUXQQHU WR WKLV UHFHQW ZDYH RIFRPSOH[LW\DQG QHWZR
FDQEHIRXQGLQ5 $OH[DQGHU %HQWOH\DQ@RPISOEIHVW W H WDV B IG@DHIF K
JRXQGDWLRQV RI $UFKDHRORJLFDO ,QTXLU\ 6DOW /DNH &LW\ 8QLYHUV


http://dx.doi.org/10.1353/elh.2015.0000
http://dx.doi.org/10.1353/elh.2015.0000

WKHPLFUR VFDOH UHFRQVWUXFWLQJWKHOLQNV RISRWW!
LQ %URQJ]H $JH &UHWH WKH PHVR VFDOH UHODWLRQVKL
VLWHV DEURVV WKH LVODQG DQG WKH PDFUR VEDOH WKH
$HIJHDQ@W WKH PDFUR VFDOH LQ SDUWLFXODU .QDSSHWW
JHRJUDSK\ ZDV WKH VROH GHWHUPLQDQW RI WUDGH SDWW
$HIJHDQ +HLQVWHDG VXJIJHVWV WKDW SKHQRPHQD IRXQG L
SDWK GHSHQGHQF\ WKHWHQGHQF\IRUFHUWDLQ URXWHYV I
RYHU WLPH HYHQ LQ WKH IDFH RIQHZHU PRUH H,FLHQW SD
RI FRQQHFWLRQ WKH DELOLW\ RI MXVW D KDQGIXO RI WLH
LQFUHDVH WKHRYHUDOO FRQQHFWLYLW\RIWKH QHWZRUN
UHJLRQ HYHQ PRUH WKDQ VSR WH DO HHOW W URQBKROWRILFD
KDV EHIJXQ WR EXLOG RQ .QDSSHWWAV FRQFHSWXDO VWU X
QHWZRUNDQDO\VLY EDVHG RQHPSLULFDO GDWD

1IHWZRUN DQDO\VLY KDV DOVR EHHQ WDNHQ XSLQ OLWHU
WR WKH KLVWRU\RIOLWHUDU\SURGXFWLRQDQG GLVVHPLQ
DW KRZ DXWKRUV ZHUH DVVRFLDWHG ZLWK HDFK RWKHU E\
FRPPXQLWLHV WKDW HPHUJH IURP WKH UHYLHZLQJ SUDFW

&DUO .QDEBHWAWKDHRORJI\ RI , QWHUDFWLRQ 1HWZRUN 3HUVSHFWL"®
2[IRUG 2[IRUG 8QLYHUVLW\3UHVYV

.QDSSHWHUFKDHRORJ\ RI JQWHUDFWRABQ ZRUOG QHWZRUNV VHH 'X
6PD\ :RUOGYV 7KH '\QDPLFV RI 1HWZRUNV %MW DHHIQVRWQG 13 U LDAFGH MRAGRP
3UHVV

2WKHU SURPLQHQW H[DPSOHV LQFOXGH )LRQD &RZDUG 6*URXQGLQ
&XOWXUH DQG *HRJUDSK\ LQ WKH (SLSDODHROLWKLF DQG (DUO\ 1HROL
%&( 6 LWZRUN $QDO\VLV LQ $UFKDHRORJ\ 1HZ $86URD BIOH.\Q VRSHHA W
2[IRUG 2[IRUG 8QLYHUVLW\ 3UHVV $SULO 6RFLDO IHWZRRIN%DQSHHH
,GHQWLW\LQ %URHZHRBUMN ,\DPEULGJH 8QLYHUVLW)\ 3UHVV $1X00
RIQHWZRUNDQDO\VLVLQDUFKDHRORJ\LV ZHOO RXWVLGH WKH VFRSH F
VXFKZRUN VHH$QQD&ROODUHWDO 61HWZRUNVLQS$UFKDHRORJ\ 3KH
-RXUQDORI$UFKDHRORJLFIROHWRRBEKW QG 7KHRGRL v


http://dx.doi.org/10.1007/s10816-014-9235-6

QHWZRUNV RI WH[W UHSXEOLFDWLRQ DQG FRSAL@WHUQ DQ W+
QHWZRUN VWXGLHVY QHHG QRW EH URRWHG VWULFWO\ LQ |
QHWZRUN DQDO\VLV KDV DOVR EHHQ DSSOLHG WR TXHVWL
GHYHORSPHQW DQG GHVFULSWLYHLPDJHU\

2QH FRPSHOOLQJ H[DPSOH LV WKH ZRUN RI 6WLOOHU HW
$ULVWRWHOLDQ XQGHUVWDQGLQJ WKDW H)HEFWLRH GUDPEL
WKH VRFLDO QHWZRUNV LQ 6KDNHVSHDUHAV SOD\V WKH\
WKRVH IRXQG LQ D ZLGH UDQJH RI VRFLDO QHWZRUN REV}
DXWKRUV FRQVWUXFWHG VREFLDO QHWZRUNV IRU HYHU\ SO
DSSHDUHG LQ WKH VDPH VFHQH 7KH\REVHUYHG WKDW PR\
VR FDOOHG 6VPDOO ZRUOG® FKDUDFWHULVWLFV IRXQG LQ
FRQWDLQHG PXOWLSOH WLJKW FOXVWHUV EXW DOVR D IH:
RYHUDOO GLVWDQFH EHWZHHQ DQ\ WZR FKDUDFWHUV LQ W
IROORZLQJ WKH JHQHUDO ERXQGDULHV RI UHDO ZRUOG VR
KLV FRPSOH[ SORWY LQWHOOLJLEOH WR KLV DXGLHQFHV
SURYH WKH. BKDDWGCD,Y,D ODUJH QXPEHU RI PLQRU FKDUDFWH
PRUH IUDJPHQWHG VRFLDO QHWZRUN WKDQ WKRVH XVXDO

2Q SXEOLVKLQJ QHWZRUNV VHH +R\W /RQJ 6)RJ DQG 6WHHO 0DS
7UDQVODWLRQ LQ DQ , 7K R UPXDWQARMRBIJHD SIQRIVH 6WXGEHV KWWSV  PXV
MKX HGX MRXUQDOV MRXUQDOBRIBMDSDQHVHBVWXGLHV Y
DQG 6\PEROLF &DSLWDO LQ WKH (UD Rl *OREDOL]DWLR Q& XWMQAKD/Q W H
6RFLRORI\ 6HSWHPEHU i GRL $QGUHZ *RC
'LWKRXW 7H[WV 6DSLUR RQ 7UDQVODWLRQ 6 $QGUHZ *ROGVWRQH $XJ’
FRP EORJ VDSLUR RQ UHYLHZHUV VHH 5LFKDUG -HDQ 6F
$QDO\VLY DQG WKH 6RFLRORRX ®G DR ®RU Q LAXR B 7 GRL
RQ QHZVSDSHUV VHH 5\DQ &RUGHOO G65HSULQWLQJ &
$XWKRU LQ $QWH EHO OKXPHILHZAADSD/S MMHPQN +L VW R G\R L DOK DMY
'DYLG $ 6PLWK 5\DQ &RUGHOO DQG $EE\0XOOHQ 6&RPSXWDWLRQDO C
7H[WVLQ $QWHEHOO$PHHEVB R SHWNUDYH +LVWRIUMY  GRL DOK D

-DPHVY 6WLOOHU 'DQLHO 1IHWWOH DQG5RELQ, 0 'XQEDU 067KH 6PCL
+XPDQ1DWRWBRH 'HFHPEHU GRL \


https://muse.jhu.edu/journals/journal_of_japanese_studies/v041/41.2.long.html
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http://dx.doi.org/10.1007/s12110-003-1013-1

PDQ\ VWDJLQJ\5 LKRDHAMGHRIL QRU FKDUDFWHUV DUH IUHTXHQ
VLQJOH UROHV H)HFWLYHO\UHGXFLQJWKH QHWZRUN VL]H
WKRVH VRFLDO QHWZRUNV REVHUYHG LQ UHDO OLIH

(DFK RIWKHVH VWXGLHY GHSOR\V QHWZRUN DQDO\VLV WF
HJ ZKDW ZDV WKH QDWXUH RI &RVLPR GHfi OHGLFLAV VR
VPDOOHU WHVWDEOHTXHVWLRQ HJ GLGWKHOHGLFL*0O
RI HOLWH )ORUHQWLQH IDPLOLHV" WKDW FDQ VHUYH DV |
SURFHRSHRUDWLRQDOUDIQQJIODWLQJ FRQFHSWYV LQWR D VHUL
WKDW UHWXUQ PHBYXBHPB@®WYH XVHRIVWUXFWXUHG WKLQ
XQGHUVWDQGLQJRID QHWZRUNWR WXUQ LQWR LQWR D IRU

$UW +LVWRULFDO 1HWZRUNYV

7TKH FROORTXLDO FRQFHSW RI WKH QHWZRUN LV QRW IRUHL
GLVFXVVLRQV RI QHWZRUNYVY VSDQ D ZLGH VSHFWUXP RI V
ZLWKLQ WKH GLVFLSOLQH 7KH +RZ RI ERWK WHFKQLFDO N
IURP LQGLYLGXDO WR LQGLYLGXDO LVD FHQWUDO VXEMHEF)
DFDGHPLHVY DQGNLQVKLSQHWZRUNVRIDUWLVWIDPLOLHYV
LOQGLYLGXDODUWLVWY SDWURQV DQGYLHZHUV DQG WKH(
DQG RIUHFLSURFDO YHUVXV RQH ZD\UHODWLRQVKLSV DUH

2WKHU VHOHFWHG H[DPSOHV IURP OLWHUDU\ QHWZRUN DQDO\VLYV
ERRNV 5 $OEHULFK - OLUR -XOLD DQG) 5RVVHOOR 60DUYHO 8QLYH

IHWZRUN 6 )HEUXDU\ KWWS DU[LY RUJ DEV FRQG PDW
SHWHU 6 %HDUPDQDQG. DWKHULQH6WRYHO 0%HFRPLQIRHMDJEV$S ORGH
QR 1T ODUFK i GRL 6 SORWQHWZRUNV OR

7KHRU\ 3BORWS$QDO\VLVH DQGGHVFULSWLYH LPDJHU\ 6FRWW % :HLQJL

$QDO\WLVRIWKH %RG\LQ (XL RSHIDY )MLQG 7D@HM QW L F SIRPSXWML Q J
i GRL OOF ITV

2QRSHUDWLRQDOL]DWLRQLQ WKHKXPDQLWLHY VHH)UDQFRORUHYV
RIOHDVXUHPHQWLQ ORGH UZD/R KDWY RH WRKBI\6WPR) | R HFHRBEHUD U\ /D E
7 KWWS OLWODE VWDQIRUG HGX "SDJHBLG
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SDWURQDJH DQG7UID @/HILY POQWHULDO JRRGV LQ WKH DUW PD
DUWLVWYV EX\HUV DQGGHDOHUV DQGWKHKLVWRU\RIFRO
RI EURNHUDJH DQG FRPPXQLW\ IRUPDWLRQ 7KH FRQFHS\
PXVWHUHG LQ VWXGLHV RI DUW KLVWRULRJUDSK\ WR VWU X
DQG VSUHDG RIGLVFLSOLQDU\PHWKRGRORJLHYV DQGRIFH
PRYHPHQWYV

3HUKDSV QR DUW KLVWRULFDO SURMHFW LV PRUH HQPHV
FKDUWLQJ RI VW\OLVWLF LQ+XHQFH I[URP DUWLVW WR DUW
FXOWXWHWH WKRXJK LV WKH DUW KLVWRULDQ ZKR KDV GH\
H[SOLFLW DQG IRUPDOL]HG zZD\ 7KH H[FHSWLRQ WKDW PD\

1IHWZRUN UKHWRULF LV SDUWLFXODUO\ I[UHTXHQW LQ VFKRODUVKL:
) : .HQW 6,QGLYLGXDOV DQG )DPLOLHV DV 3DWURQV RIB®OX\DIWH LQ 4
DQG ,PDJHV RI5HQBGVYORFRQWIIARZQ 2[IRUG &ODUHQGRQ (YHO\
DV 3DWURQV DQG &OLHQWYV LQ WKH &R XRRMHQRIQ XDV DRFFHIMDR VWD Q
DQG 6RFIGHWNWL]LD 3DQL]]D 2[IRUG (XURSHDQ +XPDQLWLHY 5HVHDUFI
LQ JLIW JLYLQJ VHH OLFKDHO =HOO 67KH *LIW $PRQJ JULHQGV 5HPEU
3DWURQDO DQG 6R F LBDHWSHLANW DR GHGRERMIPAGAKRQJ DQG OLFKDHO =HO(
,VDEHOOD *DUGQHU 6WHZDUW OXVHXP OLFKDHO =HOO 65HPEUDQ
IHWZRUN 7KRIRWQADBO Rl +LVWRULDQV RIRRHWKHU GDQYE LWKSRUBW UVRQ 60|
OHGLDWRUV -RKDQODXULWV 7H[WLOHV DQ&RWKHABOWIRDUSORPOMLE {|

QR -DQXDU\ i GRL

6HH LQ SDUWLEXODU (OL]PEWWKVODRWFEQG , W8 ,QVWLWXWLRQV 7}
5RXWOHGJH SDUW ,, QHWZRUN UKHWRULF KDV EHHQ HVSHFLDO
DUW DQG DUW KLVWRU\ ODU\ ' *DUUDUG 6)HPLQLVW 3RGKWLFV 1H\
3RZHU RI )HPLQLVW $UW 7KH $PHULFDQ ORYH P HH@GW R WPKDH% U R/X G HVINGRC

ODU\' *DUUDUG 1HZ<RUN + 1 $EUDPYV OLFKHOOH ORUDYHF 67RZLC
$UW DQG 6RFLDO ORYHPHQW V)IURQYWHHBQY WHG % WDPMHRIRRP HQ 6 W X G L H
i KWWSV PXVH MKX HGX MRXUQDOV IURQWLHUV Y PRUDYHF

(YHQ +HLQULFK :"0-LQ UHIHUUHG WR QHWZRUNV RIDUWLVWLF LQ+X|
DOEHLWLQRUGHUWRDUJXH WKDW 'UHUWUDQVFHQGHG VXFKLQ+XHQT

(YHQ LI WKH ZKROH QHWZRUN ZHUH YLVLEOH DQG ZH FRXOG VHH ZK|
ZH VWLOO ZRXOG QRW *QG DQ DQVZHU EHFDXVH JHQLXV FDQQRW E
LQ+XHQFHV

+HLQULFK : 7&K-H®UW RI$SOEUHFMMWDQMU$SODVWDLU *ULHYHDQG +HLGH *L
3KDLGRQ 7
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$OIUHG % DUUBF RI6W\OLVWLF (YR O XOALHRWRRWPN O IXNHAJHID H T
YLVXDOL]DWLRQ JHQHUDWHG IRU WKH OXVHXXRLUYR ®REQ $
$SEVWUDFW $XYWH /LNHO\WKH *UVW LPDJH WKDW FRPHV WR
6DUW KLVWRULFDO QHWZRUNS %DUUAY GLDJUDP KDV SURY |
DVDQHQGXULQJPDJQHW IRUFULWLFLVP

JRU DOO LWV FRPSHOOLQJ YLV XIDBDJ BDW KDW G QKR R HKV 2RI
VXLWDEOH IRU PDWKHPWD UM KRG DHBICAWDE O\ PXOWLPRGDO
FRPPLQJOLQJZLWK QDPHG DUWLVWYV 6&§8]DQQH6 PHGLD FI
IRUPDO VEFKRROV 6%DXKDXV6 7KLV LV QRW WR VD\ WKDW
GLDJUDPPDWLF QHWZRUNV DUH XVHOHVV LQ DUW KLVWRUL
WRR H)HFWLYH DW SUHVHQWLQJDQ DXWKRUAV DUJXPHQW L
GL,FXOWWRUHIXWH ,WLVDQHWZRUNFRQVWUXFWHG ZLWK
XVHIXO IRULOOXVWUDWLRQ DQG SHUVXDVLRQ EXW QRW I
WHVWLQJ

7KH XVH RI IRUPDOL]HG FRPSXWDEOH QHWZRUNV IRU WK
VXJIJHVWHG DW OHDVW WZLFH LQ OLWHUDWXUH SUHGDWLQ.

$OIUHG + BXEUVRDQG $EVWUDHFSWEQW >1HZ<RUN OXVHXP RI ORGH!

OR0$ UHYLVLWHG WKH GLDJUDP LQ GLJLWDO IRUP KWWS ZZZ PRPD
LQYHQWLQJDEVWUDFWLRQ DV DQ RQOLQH FRPSDQLRQ,QRUH QMDLKQ L F N}
$EVWUDFWLRQ +RZD5DGLFDOHB KRN DYYVHX PRRG ERQIBU R $UW
2Q SHULRG FU L WLDIXHIRD WKH FRQWHPSRUDU\ OH\HU 6FKDSLUR H[SUHV\
WKDW %DUU DSSURDFKHG WKH JHQHDORJ\ Rl &XELVP DQG DEVWUDFWL
LQWHUHVW LQ WKHH)HFWV RIKLVWRULFDOHYHQWV RUVRFLDO FKDQJH

6ARGHUQ $UW WK WK &HQWRO\ 6HO HFWRHGH BSHJ VO OHU
UHFHQWO\ $VWULW %XUNKDUGW KDV LQWHUURJDWHG KRZ WKH VFKHP
FRQFHDOLQJ %DUUAY SROLWLFV $VWULW 6FKPLGW %XUNKDUGW 66KD
$UWRMG ,PDJ®R 2FWREHU i GRL

JRU RQH H[SHULPHQWDO DWWHPSW WR XVH IRUPDO DQDO\VLYVY RQ W
'LDJUDP WR 1IHWZRUN $ 0XOWL PRGH 1HWZRUN $SSURDFK WR $QDO\]H
6RFLDO ,QIRGPOPNMNANRMDGDPRWR HW DO /HFWXUH 1RWHV LQ &RPSXWHU
+HLGHOEHUJ i
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$OIUHG '+ DADDB RIU6W\OLVWLF (YROXMRRELRRP
DQG $EVWUDFWKEBBIWLOQW @HZ <RUN OXVHXP RIORGHUQ $UW



VWXG\ *HRUJH .XEOHULQYRNHG ERWK QHWZRUNUKHWRULF
PRGHOLQKLV GLVEXVVLRQ RI IR U P DDKHBTKCHSHERIEZ OBHIL V
FRQFHUQHG ZLWK GHVFULELQJD PRGHO IRUFODVVLI\LQJ D!
QDUUDWLYH KLVWRU\ VXJJHVWHG WKLQNLQJ RI REMHFWYV
6IRUP FODVVHVS OLNH WKH ODWH )UHQFK JRWKUWFBR® WK H G
QRGHV LQ D VHTXHQWLDO HYROXWLRQDU\ QHWZRUNV $0Q
KDYH PXOWLSOH SUHGHFHVVRUV WKDW LQIRUPHG LWV JH(
DQ\QXPEHU RI GHVFHQGDQWY $ORQJVLGH WKLV GLVFXVVL
FRPPHQWDU\ E\ KLV <DOH FROOHDJXH 2\WWHLQ 2UH ZKR VX
PLJKWEH FRQFHLYHG RILQ PDWKHPDWLFDO WHUPV DV D IRL
. XEOHU DQG 2UH R)HUHG RQO\ D VNHWFK\ WKHRUHWLFDC
FRXOG EH XVHG WR VWUXFWXUH KLVWRULHV RIDUW ,W ZDV
DQG 90DGLPLU 2GLQHF XQHDUWKHG 2UHAV VXJIJHVWLRQ D
&KUR FLFNL DQG 2GLQHF SURSRVHG D VIVWHP IRU VIVWHPD
SDWKV RILQ+XHQFH WKDW FRQQHFW GL)HUHQW DUWLVWLF
WKH GHVLJQV IRU WKH HQWU\ RI FDUGLQDO LQIDQWH )HU(¢
7KH WULXPSKDO DUFKHVY DQG RWKHU WHPSRUDU\ IHVW
PHWHUIRGWLF XV &DH YV IZHUMN $SSHNLU QBIEDEN WKH ZRUNVKRS
5XEHQV )LJXUH 7KHLQLWLDO GHVLJQV SURGXFHG E\ WK
EHPRGL*HG ZRUNHG RXW DQGUHDOL]JHG E\GUDIWVPHQ FI
i WKHLU GHULYDWLYH ZRUNV DOO VLWWLQJ 6GRZQVWUHDP
8SVWUHDP RI 5XEHQV RQ WKH RWKHU KDQG ZHUH WKH VR

WLVOLWWOHFRLQFLGHQFHWKDW2UHZDVDOVRDPDMRUSURJHQL
IRUQHWZRUNDQDO\VLV DV LW XYKIG6KRSHB\R FHARRK H HKFEEIDIHNW RQ WKH +L
1HZ +DYHQ <DOH8QLYHUVLW\3UHVYV i QRWH

-XOLXV]$ &KUR FLFNLDQG 90DGLPLU 3 2GLQHF 062Q 'LUHFWHG *UL
TKHRBUWLEXV HW QIRVWRDQRXB U\ 7 GRL


http://dx.doi.org/10.2307/1483105

LQ WKH FRXUVH RI SURGXFLQJ WKHVH GHVLJ@WDHYDNK R K H
$XVWULDFRUXP ELWIH*BDWIDORYHDBIUWLXY DQG 2AWDYLXV
YLWLVLPSHUDWRUXP HW&DIHR/ BUKIRI5ROCQRBURPF VI\VWHPD)\
WKH VLPLODULWLHY EHWZHHQ HDFK DUWZRUN DQG WKHLL
VLPLODULW\VFRUHV EDVHG RQ D FOHDUO\ VWDWHG LIVRP
IRUVKDUHG PHGLXP VKDUHGJHRJUDSKLFDOUHJLRQ VKDU
DQG VRIRUWK 7KRXJK &KUR FLFNLDQG 2GLQHF H[KDXVWLY
RYHUHG OLWWOH LQ WKH ZD\RI LQWHUSUHWDWLRQ SUHVH(
ZLGHDUUD\RIVRXUFHVWDQJHQWWRPDQ\DUWLVWLFSURM
PHWKRG WKHLU YLVXDOL]DWLRQV ZHUH WR SXW LW PLOG
GUDZ IHZLPLWDWRUYV

2Q0\LQ WKH SDVW IHZ \HDUV KDYH DUW KLVWRULDQV KD
DQDO\WLYV PHWKRGV LQ RUGHU WR UHVROYH FOHDUO\ VWD
E\ PRUH XVHU IULHQGO\ FRPSXWDWLRQDO WRROV DQG PX
LQJ H[DPSOH LV $QQH +HOPUHLFKAV UHVHDUFK RQ WKH DU
QLQHWHHQWK FHQWXU\ *UPV *RXSLO &LH %RXVVRG DQG ¢
KDYHEHHQ SUHVHUYHG DQG GLJLWL]HG LQ WKH *HWW\ 3UR
EHHQ XQGHUVWRRG WKDW WKH /RQGRQ DUW PDUNHW JUH?Z
EXW WKH QDWXUH RI LWV LPSRUWDQFH WR WKH JOREDO DU
IXOO\HYLGHQW ZLWKRXW FRQVLGHULQJWKHDUW WUDGH D
DQG EX\HUV 8VLQJ QHWZRUN YLVXDOL]DWLRQ WHFKQLTX
+HOPUHLFK GLVFRYHUHG WKDW E\ WKH V WKH/RQGRQ E
ZHUH DFWLQJDV LQWHUPHGLDULHY EHWZHHQ D VXUSULVLC
EX\HUV 7KH/RQGRQPDUNHW KDG QRW RQO\JURZQLQ VL]H

$ YDULDWLRQ RQ &KUR FLFNLAV DQG 2GLQHFAV ZRUN FDQ EHIRXQG
YRQ 3BRUWZHLQ+DVFKHQ PLW +LOIH HLQHV '"UHLHFNGLBPHUWFPPNKNUGH WPBH
$UFK¢RORJLH GHMROLWWHODGOWHUV



J)LIXUH 7TKHRGRRU YDQ 7TKXOGHQ BRWMAU BKW & D HB\DXWR5$E
L@RPSD LQWURLWXYV KRQRDQ YPVSDQUGBQEYDHUWY SXEOLVI
OHXUVLXV $QWZHUS IRQGRQ %ULWLVK/LEUDU\



2,46

J)LIXUH 6WDQLVIDZ .DUTRZVNL 6$ JUDSKRILQ+XHQFHV RQ
$ &KUR FLFNLDQG 90DGLPLU 3 2GLQHF 02Q 'LUHFWHG *UD
$UW 7KHRIUN IBE XV HW QIRVW RD QXIB U\ *J



WR DQ LQWHUQDWLRQDO QHWZRUN FRQQHFWLQJ %ULWDLQ
6WDWHV XQLWLQJ WKHVH UHJLRQDO PDUNHWYV L@D ZD\ W
DGGLWLRQ WR SURYLGLQJPXFK RIWKHIRXQGDWLRQDO GD
5HVHDUFK ,QVWLWXWHAY 3URYHQDQFH ,QGH[ KHDGHG E\ ¢
H[SORUH WKH G\QDPLFV RI RWKHU DUW PDUNHW QHWZRUNV
UHFRUGV PDLQWDLQHG E\ WKH *HWW\

7H[WXDO UHFRUGV KDYH DOVR EHHQ SURGXFWLYH VRXUF
FRPPXQLWLHVRIDUWLVWVKDYHEHHQIRUPHGDQGGH*QHG
H[DPSOHLVODUWLQ 3DSHQEURFNAVDQG-RDFKLP6FKDUORYV
UHJLRQDOL]JHG WR PRUH FHQWUDOL]HG H[KLELWLRQ SDWW
HQIRUFH WKHLU FXOW X U D0® FPROLLMDLAH §¥ AKIMFKKUKDV GHP R Q VW
LQIHUHQFLQJ QHWARUMNBBWRPY WKDW LV PLQLQJ RXU RZQ
VFKRODUVKLS FDQDOVR SURGXFHQHZLQVLJKWV $W WKH |

&HQVXV RI$QWLTXH :RUNVRI$SUWDQG $UFKV\WHBPWRUH .G
GHWHUPLQLQJ ZKLFK DQWLTXH VLWHV DQG PRQXPHQWYV WH

6HH $QQH +HOPUHLFK 67KH *OREDO *RXSLO &LH %RXVVRG 9DOI
1IHWZRUNVO LQ 3DPHOD O )OHWFKHU DQG $QQH +HOPUHLFK 6/RFDO *O
/JRQGRQAAV $UW ODUNHW 6 LQ FROODE ZLWHKLRWMGH,NQW®W K OBIQGV&HWKUW L

QR $XWXPQ KWWS ZZZ WKF DUWZRUOGZLGH RUJ LQGH][ S|
PDSSLQJ WKH ORQGRQ DUW PDUNHW

&KULVWLDQ +XHPHU 63URYHQDQFHRQ6WHURLGY 2U WKH3URPLVH
$UW +LVWRUVA VIPSRVLXP :DVKLQJWRQ '& 1RYHPEHU DUw PD
VXJIHVWHG WR EH XVHIXO E\ 6RSKLH 5DX[ 69LVXDOL]LQJ 6SDFHV )OR?z
ODUNHWYV LQ WKH WK &HQWXU\ 6RPH OFHIMKROC/RORAWDGHEKRPEOUW QJIHYV

KWWS GRFV OLE SXUGXH HGX DUWODV YRO LVV %8DWULFH
&HQWHU 3HULSKHU\ 1DUUDWLYH RI ORGHUQ $UW LQ /LIJIKW RI 4XDQWLW
SUWO#V % XQQRWLOXQH KWWS GRFV OLE SXUGXH HGX DUWODV Y

ODUWLQ 3DSHQEURFN DQG -RDFKLP 6FKDUORWK 6'DWHQJHOHLWH
DP %HLVSLHO YRQ $XVVWHOOXQJVNDWDORJHQ DXV GHU 16 =HLW O0XV
XQVWIHWHEKRLFKWHHVS 7 KWWS ZZZ NXQVWJHVFKLFKWH HMRXUQI

OD[LPLOLDQ 6FKLFK 61HW]ZHUNH YRQ NRPSOH[HQ 1IHW]ZHUNHQ LQ ¢
"\QDPLNVR]LDOHU XQG VSUDFKOLFKHU1IHW]ZHUNH.RQ]JHSWH OHWKRGH


http://www.19thc-artworldwide.org/index.php/autumn12/fletcher-helmreich-mapping-the-london-art-market
http://www.19thc-artworldwide.org/index.php/autumn12/fletcher-helmreich-mapping-the-london-art-market
http://docs.lib.purdue.edu/artlas/vol2/iss2/4
http://docs.lib.purdue.edu/artlas/vol4/iss1/4
http://www.kunstgeschichte-ejournal.net/248/

$W WKH ODUJH VFDOH KHKDV ORRNHG DW OD$JJHEHRQHI SK
°QVWOHDQB[WKROHWW\8QLRQ /LVWRI$UWLVW 1IDPHV DV S
JHQHUDO SURSHUWLHV RIKXPDQ FXOWXUDO QHWZRUNV 6F
6ZLQQHU WDNHV DOOS FRXQWULHV VXFK DV )UDQFH ZKHUH
DWWUDFWRU RI QRWDEOH FXOWXUDO *JXUHV DQG PRUH C
ZKHUH EXOWXUDO FRPSHW WP RQDWY PRIONVE DRHHBWRULYHFR Q ¢
LV FXUUHQWO\ EHLQJ GHYHORSHG @@L\ '$DUWHM RVMK H DGO\
SURMHFW

,WLVDOVRZRUWK QRWLQJVHYHUDOHDUO\ VWDJH SURMH
DUWDUHSUHVHQWO\FRPSLOLQJQHWZRUNGDWD ZLWK DQ H
.RHQUDDG %URVHQV KDV EHJXQ WRFRQVWUXFW D QHWZRUN
%UXVVHOV WDSHVWU\LQGXVWU\ +H EHOLHYHV KLV FROOR
RI WDSHVWU\ SURGXFHUV LQ %UXVVHOV LV DW SUHVHQW
VXSSRUW KLV FRQWHQWLRQ WKDW WKH WDSHVWU\ LQGXVV
SDWWHUQV RI WUXVW DQG GLVW U XARWD XQ PSHHUW RIG D @ RIGLFD
VWXGLHV %URVHQV SURSRVHV PLQLQJWKHULFKDUFKLYH)\

HG %DUEDUD )UDQN -RE $OH[DQGHU OHKOHU DQG 7LOPDQQ 6XWW
i

OD[LPLOLDQ 6FKLFK HW DO 6% 1HWZRUN )UBPHEZREHMRI &XOWXUD
-DQXDU\ i GRL VFLHQFH WKLV SDSHU ULJKWO'
IRU PDNLQJ FODLPV DERXW KXPDQ FXOWXUH ZULW ODUJH EDVHG RQ EL
WR *IXUHV IURP :HVWHUQ KLVWRU\ ODUN %\UQHV 6:KDW :H &DQ DQG &I
OLJUDWLRQ 'DWDIRU®3HVWHUQ QWHOOHFWXDOVA 6 7TKH $WODQWLF &l
FRP WHFK ZKDW ZH FDQ DQG FDQW OHDUQ IURP \HDUV RI
LOWHOOHFWXDOV

:DUUHQHWDO 66L['HIJUHHV RI)UDQFLY %%DFRQ 06

.RHQUDDG %URVHQV 6&DQ 7DSHVW\ 5HVHDUFK %HQH*W IURP (FRQR
$QDO\WLYDRLDY 7LHV $UW 3URGXFWLRQ DQG .LQVKLS 3DWWHUQV LQ W
.RHQUDDG %URVHQV /HHQ .HOFKWHUPDQV DQG .DWOLMQH YDQ GHU 6\


http://dx.doi.org/10.1126/science.1240064
http://www.citylab.com/tech/2014/08/what-we-can-and-cant-learn-from-2000-years-of-migration-data-for-western-intellectuals/375485/
http://www.citylab.com/tech/2014/08/what-we-can-and-cant-learn-from-2000-years-of-migration-data-for-western-intellectuals/375485/
http://www.citylab.com/tech/2014/08/what-we-can-and-cant-learn-from-2000-years-of-migration-data-for-western-intellectuals/375485/

DUWLVWLF DQG *QDQFLDO WLHV WKDW FRQQHFWHG WDSH\
%RNDQG +DUP1LMERHUDUHDOVRFXUUHQWO\GHYHORSLQJ
DQGIJHRIJUDSKLFUHODWLRQVKLSVEHWZHHQ 'XWFK SDLQW
FHOQOWXUKHVYU GDWDEDVH LV SDUW RI D ODUJHU XPEUHOOD
FRPSLOLQJD ZLGHDUUD\RIQHWZRUN OLNHGDWD RQ HDUO

JRUPDOL]LQJ IHWZRUNYV

'"HVSLWHWKHVHHDUO\SUHFHGHQWV IRUWKHXVHRIQHWZR
VWXGLHVDQDO\|[HUHODWLRQVKLS GDWD GHULYHG GLUHFW
LQVWHDG WKHHYLGHQFH RI WH[WXDO GRFXPHQWY OLNH VI
ORUHRYHU QRQH KDYH \HW GUDZQ RQ WKH ODUJH GDWDVFE
DJURZLQJ QXPEHU RI PXVHXPV ZKLFK UHSUHVHQW D ULFK
IRUKLVWRULFDRUUWHYHOXFWKDQFH PD\EH LQ SDUW EHFDXV]
ZLOO JHQHUDOO\ WHOO \RX PRUHDERXW WKH KLVWRU\ RI W
WKDQ DERXW WKH EURDGHU KLVWRULFDO 1UDPHKRXIUINKIRUP

ODUWHQ -DQ %RNDQG +DUP 1ILMERHU 6(&$57,&2 /LQNLQJ&XOWXUDO
JRZ &RXQWULHV FD FD 0 KWWS ZZZ YRQGHO KXPDQLWLHV

&KDUOHV YDQ GHQ +HXYHO DQGHYHERRRW +QL D BUR MIHFW SODSSLQJ 1R\
LQ 1IHWZRRUMHPEHU KWW SV ZZZ KX\JHQV NQDZ QO ZS FRQW
(QG5HSRUWO011 SGI

3RUWLRQV Rl WKLV VHFWLRQ KDYH EHHQ DGDSWHG IURP P\ FRQWUL
+LVWRU\ 7KH $PHULFDQ 6FHQH &

'RPLQLF20GPDQHWDO 65HDOL]JLQJ/HVVRQVRIWKH/DVW <HDUYV
DQG $JJUHJDWLRQ 6HUYLFHV IRU WKH 'LJLW D QLEXPDIP] WDMRY $ 3RVLWL
-X 0\ GRL MXO\ ROGPDQ OHOLVVD 7HUUDV 62SHQLQJ $FFI
DQG8VLQJRI2SHQ 'LILWLVHG@&DGHK DD R &ARIWQRHRIMEGHYIW B P E H U

i GRL 2,5

-H)HUVRQ %DLOH\DQG /LO\ 3UHJLOO 66SHDN WR WKH (\HV 7KH +LV
ILVXDOLHIMWMLREXPHQWDWLRQ -RXUQDORIWKHS$SUVQR EUBHISIWMBRHAUHW
i GRL


http://www.vondel.humanities.uva.nl/ecartico/
https://www.huygens.knaw.nl/wp-content/uploads/2015/05/EndReportMNN.pdf
https://www.huygens.knaw.nl/wp-content/uploads/2015/05/EndReportMNN.pdf
http://dx.doi.org/10.1045/july2014-oldman
http://dx.doi.org/10.1108/OIR-06-2015-0193
http://dx.doi.org/10.1086/678525

, DUIXHLQ FKDSWHU WKDWD MXVWL*DEOH DOEHLW SURYL
VWXG\RI SULQWY 3DUW RI WKLV GLVFRPIRUW PD\ VWHP IU
WKHLQGLYLGXDO REMHFW WKDW QHWZRUNDQDO\VLV RUD
HQIRUFHV . XEOHU YRLFHEIWKD®HRQFIHRH) LQ

W LV GLVWXUELQJ WR WKRVH ZKR YDOXH WKH LQGLY L(
WKDW LQGLYLGXDOLW\ GLPLQLVKHG E\ FODVVL*FDWLR!
DUH FDXJKW EHWZHHQ GL,FXOWLHYVY VLQJOH WKLQJV D
HOQOWLWLHY VR FRPSOLFDWHG WKDW ZH FDQ SUHWHQG V
JHQHUDOL]JLQJDERXWWKHP 2QHZD\RXWLVIUDQNO\WR
VLQJOHWKLQJV 2QFHWKHLUGL,FXOW\LVFRQFHGHG L'
WKDW FDQ EH XVHG LQ FRPSDULVRQV 1R VXFK WUDLW (
IXQGDPHQWDO HYHU\WUDLWRIDWKLQJLVERWKDFOX
ZHOO DV D VXERUGLQDWH SDUWRIDQRWKHU FOXVWHU
XEOHUAVVHQWLPHQWV DUHKDUGO\UHYROXWLRQDU\ <H
WKLV LQHYLWDEOH GLVWDQFLQJ LQ WKH FRQWH[W RI FRP
DUH RIWHQ FKDOOHQJHG VRPHWLPHYV IDLWOLV RNWXID \@ RV
REMHFWY DUWLVWLF RQHVY SDUWLFXODUO\ VR UHVLVW EI
DEVWUDFWLRQ WKDW FRPSXWDWLRQDO PHWKRGV UHO\ XSF
OLEUDULHVAJHQHUDOO\KRPRIJHQHRXVFROOHFWLRQVRIEI
KDYHLQWHURSHUDEOH VWDQGDUGV IRUGHVFULELQJ WKHL
REMHFWY :KLOH OLEUDU\GDWD LV JHQHUDOO\SURGXFHG
IDFWV RI D ERRNiAV SXEOLFDWLRQ DQG FODVVL*FDWLRQ N
WHQGV WR EHDGYDQFHG WKURXJK LWHUDWLYH DQG FRQ+L

GL,FXOW WKRXJK QRW LPSRVVLEOH SURFHRUWHWRRHIH SNUKH/

XEOMWH 6KDSHRI7LPH

JRUD SURYRFDWLYH WDNH RQ WKLV FULWLTXH VHH .LHUDQ +HDO\ ¢
KWWS NLHUDQKHDO\ RUJ ILOHV SDSHUV IXFN QXDQFH SGI

'LDQHO0 =RULFK O6/LEUDU\DQG OXVHXP ,QIRUFBWER/@BIHDROGODQG


http://kieranhealy.org/files/papers/fuck-nuance.pdf

UHODWLYHDEVWUDFWDELOLW\RIWH[WKDVHDVHG VFKROD
PHWKRGV IRUOLWHUDU\ UHVHDUFK 7KH FRQWLQJHQF\ RI
KLVWRULFDOLQWHUSUHWDWLRQ KRZHYHU FRPSOLFDWHYV
LOQWR RXU GLVFLSOLQH &HUWDLQO\ QRW DOO DUW KLVWR
VWUXFWXUHG GDWD 7KH SUHFLVLRQDQG VSHFL*FLW\WKD)
RI GHVFULSWLRQ 1T IRU HI[DPSOH KRZ WKH DUWLVW PDQLSX
FHUWDLQ VHFWLRQ RI D SDLQWLQJ DQG WKHLQWHUSOD\ E
HYHFWiUHFDOOV WKHVSHFWHU RI -RUJH /XLV %RUJHVALPS

7TKDW VDLG H[SOLFLWO\ TXDQWLWDWLYH DSSURDFKHV W
GDWLQJEDFNDVHDUO\DV ZKHQ 5RIJHU GH 3LOHV SURG X
TXDOLWLHV RIROG PDVARMIWIEBH &H Y QWUXUPDENXWIBH S U, LQQW KSIH
PRGHUQ HUD -XOHV 3URZQAV FRPSXWHU DLGHG ZRUN R
SRUWUDLWYV RI-RKQG6LQJOHWRQ &RSOH\LVIUHTXHQWO\FL)
DUW KLVWRU\ SURMHFWY DORQJVLGH $QWKRQ\ *DUYDQAV
FKXUFK VURYQEW *UHIJRU\AV XQRUWKRGR[ DSSURDFK WR OF

-RUJH /XLVESRQUIMHMI VDO +LVWRWD RV, BIOTKXUMWA + X UOH\ 1HZ <RUN 3HQ,

5RIJHU GHE&ROOHWGH SHLQW XDH BOWVSUOAVQIFHGEM 3DULV KWW S
QHW JUL DUN W Z 1J WKHVH GDWD KDYH EHHQ H[SORUHG
HFRQRPLVWY 0 'DYHQSRUWDQG * 6WXGGHUW .HQQHG\ 67KH 6WDWLV!
$Q ([SORUDRMNBRQD® RI WKH 5R\DO 6WDWLVWLFDO 6@RFELHWWD\QKDWLHY & $S ¢

7 GRL .DWKU\Q *UDGG\ 67DVWH (QGXUHV 7KH5DQNLQJ
DQG 7KUHH & HQWXULHKRIFRY WGDQRHYFR QRRLF BIHSMRIP\E H U 7
GRL 6

-XOHV 'DYLGR®REIQQJOHWRRD&R SSIHAEULGJH +DUYDUG 8QLYHUVLW\

$QWKRQ\1 % *DUYDQHWDO 6$PHULFDQ &K X:UBKVHLLONKXIU & B\Y DHAULH
5HSRUW 6SDQLVK JUHQFK DQG (QJOLVK 7UDGLWLR® HQWKXWERORQLIDC

$ IXO0 KLVWRULRJUDSK\ Rl ZKDW PLJKW EH WHUPHG 6GLJLWDO DUV
JXLGLQJUHIHUHQFHV ZRXOGLQFOXGH .DWKOHHQ &RKHQHW DO 6'LJLW
+LVWRKHSBUW % X\HRVL QX QH i GRL ‘LOOLDP 9D XJKI
RI$UW LQ WKH 'LJLWDO $JH 3UR E O HPMMDPDGS VRW VIL\EVD R O L V8 HRKE&MIQF W L Q
$QQD %HQWNRZVND .DIHO 7ULVK &DVKHQ DQG +D]JHO *DUGLQHU 3RUW
'"UXFNHU 6,V7KHUHD8'LJLOWDODGBEMVH@RWRIUA" 6 1 GRL


http://hdl.handle.net/2027/gri.ark:/13960/t5w67fg51
http://hdl.handle.net/2027/gri.ark:/13960/t5w67fg51
http://dx.doi.org/10.2307/2346281
http://dx.doi.org/10.1017/S0022050713000600
http://dx.doi.org/10.2307/3046243
http://dx.doi.org/10.1080/01973762.2013.761106
http://dx.doi.org/10.1080/01973762.2013.761106

OLIHV IURP T RYHUV RQH H[DPSOH ZKHUH FRPSXWHU
SRVVLEOH WR LGHQWLI\ QRW RQO\ PDMRU WUHQGV LQ ERYV
VROXWLRQV EXWDOVR WRLGHQWLI\FDVHV ZKHUH DUWLV)\
QRUPYHVHDUFKHUV RI WKH 'XWFK DQG )OHPLVK DUW PDUNF
GHPRQVWUDWHG KRZWKRXJKWIXO TXDQWLWDWLYHUHVHD!
DERXW WKH PRWLYDWLRQV EHKLQG DUWLVWVA GHFLVLRQV
FDUHHUWRH[SORULQJWKHHFRQRPLFDVSHFWVRIDUWLVW
JHQUHVY WKHGHYHORSPHQWRIVHYHQWHHQWK FHQWXU\ D
SDLQWLQJ GLVSOD\LQ "MAWE® HROOD/MIHKKROGMQV YDQ OLHJURH
'HOULHV KDYHDOVR VWXGLHG WKHUHODWLRQVKLS RIDUW |

(YHQ PRUH FRPPRQ KRSOMAFNNONHWDWLYH PBWBGRBYXH? |
UDLVRI@EH XQGHUVWRRG DV DQ RE MHFMNQRV G D 8 RIDMIPH K R
WKDW VWUXFWXUHY NQRZOHGJH E\ HQXPHUDWLQJ DQG FD
VFKRODU PD\H,FLHQWO\ ORFDWH VLQJOH REMHFWYV RUJDL

+HQU\'XYDO *UHJRU\ 67DEOHWRS 6WLOO /LIHVLQ +DDUOHP F
%HWZHHQ )RUPDQGOHDQLQJ6 3K'GLVV 8QLYHUVLW\RIODU\ODQG

.H\ ZRUNV E\ ORQWLDV LQFOXGH -RKQ OLFKDHO ORQWLDV 67KH *XL
'HOIW DQG WKH (FRQRPLF 6WDWXV6RPSERW KVWINHIVEKG B OWQBGIVAX BUWH U C
$UWQR  -DQXDU\ i GRL -R 1$Q W L ¥ XVD/HEDQGR UM IDWD
'"HOS $6RFLR (FRQRPLF6WXG\ RBWK®BHW R Q W3HJH Q WHVE R Q WXIUYH UV LW\ :
OLFKDHO ORQWLDV G6&RVW $QG 9DOXH ,Q 6 H$HQWWHHERRK\ &'HGWKEN U W F |

-RKQ OLFKDHOHORPGWULDD/QG +LV OLOLHX $ HE RIFGR¥FR Q O3ALIMVUFRIW
8QLYHUVLW\ 3UHVV -RKQ OLFKDHO ORQWLDV 66RFLR (FRQRPLF $\
WKH )LIWHHQWEK WR WKH 6HY HQWHH@®W W &HKQGR UQ 631 6 X\WHPHE\ HU 0

GRL -RKQ OLFKDHO ORQWLDV 6:RUNV RI $UW LQ 6HYHQW
$Q $QDO\VLV RI 6XEMHFWYV BQ® $WWIUM\ERWL RQVWR LQ $UW 6WXGLHV
"XWFK &XB®W XDMLG JUHHGEHUJDQG -DQ 'HO9ULHV 6DQWD ORQLFD *HWW\
7KH +XPDQLWLHYV i  -RKQ/RXJKPDQ DQGEAKRDQEKIH T DWE S
‘RUNV RI$UW LQ 6HYHQWH H Q W EREHHW XOID\QGWM K/ + R X V H V

1HLO 'HODUFKLDQG +DQV - YDQOLHJURHW 6$UW 9DOXH DQG ODUNF
WKH 6HYHQWHH @ WH SUMVD WX \GANRSL Q6 HSWHPEHU i GRL
1HLO 'H ODUFKL DQG +DQV 0DYS5Q Q119 DWRIKHWY V IRU 3DLQWEZRQUQKRXWURSH
%UHSROV 'HOULHV 6$UW +LVWRU\ 6


http://dx.doi.org/10.2307/3780327
http://dx.doi.org/10.2307/3045746
http://dx.doi.org/10.2307/3046038

J)LIXUH 5RIHWBERXBNV@WHSHLQWXUH SDUISWLQFISHY (VWLH



RHXYUH $UIXPHQWYV IRU RUDJDLQVW DQ DWWULEXWLRQ
ZLWKLQD FKURQRORJ\ UHO\RQWKHDXWKRUAVPHQWDO PR
i DPRGHO EDVHG RQ D VHQVH KRZHYHU WDFLW RI WKH QX
IHDWXUHY DFURVV WMKDIWVRRMXWRIMKRZ WKDW ZH KDYH DOZD
SLFWXUHV 1RZZHKDYHDFKDQFHWRHQJDJH ZLWK WKDW S|
FUHDWLYHO\

$ &4DVHIRU 1IHWZRUNORGHOV LQ S3ULQWPDNLAQ.

] QHWZRUN DQDO\VLV R)HUV XVHIXO DSSURDFKHV IRU DU\
WKH KLVWRULHV Rl SULQWPDNLQJ LQ WKH /RZ &RXQWULH
UHVHDUFKHUV KDYH SDLG LQFUHDVLQJDWWHQWLRQ WR KR
DQG UHSURGXFWLYH SULQWPDNHUV D)HFWHG WKH VW\OH \
'DYLG /DQGDX DQG 3HWHU 3DUVKDOO FKDUWHG WKH HPHU
GHVLJQHUV SULQWPDNHUV DQG SXEOLVKHUV LQ WKH *IWFH
7LPRWK\ 5LJJV DQG /DUU\ 6LOYHU KDYH DUJXHG WKDW WKL
LQWR WKH VHYHQWHHQWK FHQW XU\

$VHULHV RISXEOLFDWLRQVLQWKHZDNHRIWKHVHERRNYV
GHWDLO KRZWKHEHKDYLRUV RI SULQW SXEOLVKHUV PD\ KD
FHQWXU\ ,Q D VKRUW EXW ULFK DUWLFOH IURP 1DGI
EXVLQHVV DSSURDFKHV Rl WKUHH 'XWFK SXEOLVKHUV IURF
-DETXHV5D]HW DQG-DQ3LHWHUV]%HUHQGUHFKW WR WKH

2QWKLVWHQGHQF\LQOLWHUDU\VWXGLHY VHHODWWKHZ:LONHQV
LQ WKH 6WXG\ RI /LWHU DSRASD D QG I&WHD MDRUHH BIMNQOULHU \ i GRL

'DYLG/DQGDXDQG FHKWIBHADUVKDQPH BHZ @WYHQ <DOH S8QLYHUVLW\
7LPRWK\ 5LJJV D QG UDYWH\Q [FDWHY 7KH 5LVH RI3URIHVVLRQDO 3UL
+DDUOHP &KLFDJR ODU\DQG /HLJK %ORFN *DOOHU\ 1IRUWKZHVWHUQ


http://dx.doi.org/10.1215/00104124-2861911
http://dx.doi.org/10.1215/00104124-2861911

$QWZHUS +LHURQ\PXV &RFN +DQV /LHIULRQFNX \DDHELHGBO &
GHHSHU LQWR +RQGLXViA HQJUDYLQJ DQG SXEHYEUDRBENS UL
+RQGLXVDQG WKH %XVLQHVV RI 3R0OQW Y & QZ6KHYUHHD WKHHEDWIKK
+RQGLXV GHOLEHUDWHO\ GLYHUVL*HG ERWK WKH JHQUHV
KH SXEOLVKHG DV D UHVSRQVH WR WKH JURZLQJ QXPEHU R
WKH IHWKHUODQGYV RYHU W KHKFHRXK Y IHVR MKH.G/ \W B H HTEKB V W L
LQ SULQW SXEOLVKLQJ LQ DQRWKHU DUWLFOH LQ LQ Z
VSHFLDOL]DWLRQ RU GLYHUVL*FDWLRQ RI JHQUH LQ WKH R
-DQV]9LVVFKHU -DFRE 0D W K D P( CLLQIBE B WKX HANSRD JKIDW DO VR [
WKDW D ZLGHU GLVWULEXWLRQRIJHQUHYV ZDV QHFHVVDU\ W
SULQW PRUOWNWKH RWKHU KDQG /RUHQD %DLQHYV SUHVHQW YV
VWXG\ Rl 1LFRODHV GH %UX\Q D SUROL*F SULQWPDNHU ZF
LQ $QWZHUS DQG BOWWNK &MXM HQJUDYHUV FLWHG E\ 2UHQ
'H %UX\Q DSSDUHQWO\ IRXQG H[FHSWLRQDO SURIHVVLRQDC
QDUUDWLYH ODQGVFDSH VFHQHVY UDWKHU WKDQ UHO\LQJ |
LQVXUDQFH DJDLQVW FKDQJLQJPDUNHW WDVWHYV

IDGLQH O 2UHQVWHLQ 67KH 6KLIW IURP $QWZHUS 7KH 'LYHUVL*FC
8QLWHG 3URYLQFHVIDAURIMNIIRLQWY 7KH $QQXDO -RXUQDO DQG 5HSRUW
*D\HU\ i

1IDGLQH 0 2UHBYWHLEN +RQGLXV DQG WKH %XVLQHVV RI 3ULQWYV L
5RWWHUGDP 6RXQG 9LVLRQ ,QWHUDFWLYH

1DGLQHO 2UHQVWHLQ 60DUNHWLQJ3ULQWV WR WKH'XWFK5HSXEO
-RXUQDORIOHGLHYDO (DUQRORGHUQGB6WXGLHV

(OL]JDEHWK $QQ :\FNR) 6,QQRYDWLRQ DQG 3RSXODUL]DWLRQ 3ULC
+DDUOHP 'XULQJ WKH Vo 3K'GLVV &ROXPELD 8QLYHUVLW\

/IRUHQD $ %DLQHV 61LFRODHYV GH %UX\Q i DQG WKH $UW RI W
GLVV 8QLYHUVLW\RI 'HODZDUH 1LFROBHW GIE: $0UIPHBDQHV2ZUHQVWHLQ
2XGHUNHUNDDQ GHQ ,-VVHO 6RXQG 9LVLRQ 3XEOLVKHUYV



, VKDUH ZLWK WKHVH HDUOLHU SURMHEWY WKH RYHUDUT
FKDQJLQJ PHFKDQLFV RI SULQW SURGXFWLRQ VKDSHG WK
SULQWV LQ WKLV SHULRG +RZHYHU JHQHUDOL]DWLRQV
DQG XQVXFFHVVIXO SULQWPDNLQJ DQG SXEOLVKLQJ SUDF\
GLYHUVL*FDWLRQ PDGH E\ 2UHQVWHLQ DQG :\FNR) FDQQR
VWXGLHVY DORQH 3ULQW VFKRODUVKLS LQ SDUWLFXODU L
KHDYLO\ RQ D TXDQWLWDWLYH VHQVH RI DUWLVWVA SURG
KXQGUHGY DQG VRPHWLPHY WKRXVDQGYV RI SULQWV GHI\
7KXV PDQ\ERRNV RQ SULQWPDNHUV DQG WKHLU RHXYUHYV ¢
UHIHUHQFHG GDWDEDVHY WKDQ WKH\ GR VIQWKHWLF KLVV
DUWLVWLE GDWD

7KLV LV QRW WR GHQLJUDWH WKH LQGH[LQJ LPSXOVH LQ
VLPSO\WR DFNQRZOHGJH KRZFHQWUDO WKHVH FDWDORJV
DV /DQGDX DQG5HRIMKNYDQFR BUHQWH RYHUDUFKLQJ KLVW
WKHVH LQGLFHV ZLOO IRUP WKH IRXQGDWLRQ Rl WKH GDW
FKDSWHUV 1HWZRUN DQDO\VLV KDV PXFK WR R)HU LQ VL
KLVWRULFDO NQRZOHGJH $UW KLVWRU\WHQGV WR SULYLC
LQ LWV EHVW LQVWDQFHV UHVXOWV LQ FRPSHOOLQJ DQG

/IRUHQD $ %DLQHV 65HYLVLWLQIJWKH/LIHDQG :RUNRIWKH)OHPLVEK
6 RUNVLQ3URJUHVY 1DWLRQDO *DOOHU\RI$UW DVKLQIWRQ ' &

7TKHUHLVY SHUKDSVQREHWWHUH[DPSOH RI WKHW MMVDPOTHM G D X THM
FRQVHUY8HVDX &DELQHWGHVHVWDPSHVGHOD %LEOLRWK|TXHUR\DOH
GLYHUVHV DXWAHXVWRHEBVWHRBYLRWK|TXH UR\DOH $OEHUW ,HU Ut
.LVFK 65HYLHZ 7KH %URWIK®@WWXIDHUR.HBOXQH i 5R\DOWRQ .L
GHGLFDWHV D VLIQL*FDQW SRUWLRQ RI KLV UHYLHZ WR GHVFULELQJ
+HQGULFN[ SURYLGHY KHU UHDGHUV LQFOXGLQJ LWV XVH RI VXEMHFW
SULQFLSOH OWKHRQO\SUDFWLFDEOHVROXWLRQ WR WKHSUREOHP RI
WKUHH LQGLFHVY FURVVY UHIHUHQFHG E\ FKURQRORJ\ VLIQDWXUHYV DQ
WKHLQGLFHV WKHPVHOYHVY DQGD V\WVWHP RIFDWHJRUL]DWLRQ FRGH\

VWDWHY WKDW LV VR FRPSOH[LW KDG WR EHOLVWHGRQLWVRZQ UHPR)



FLUFXPVWDQFHYV DQG LQ+XHQFHV ,Q LWV ZRUVW LQVWD
SHUVSHFWLYH FRQVWUXFWV WKH DUWLVW DV D JHQLXV ZK
FLUFXPVWEVDWHWYHV ZKHQ ZH GR ZLVK WR FKDUDFWHUL]H Ol
DJDLQ UHPLQGH®BRUBPHIVURPHWLPHY VWUXJJOH WR UHFRQ|
PDWHULDO HYLGHQFH LQWR FRPSUHKHQVLEOH V\QWKHWL
SODFHRIWKHLQGLYLGXDO DUWLVW

1IHWZRUN DQDO\VLV R)HUV D EULGJH EHWZHHQ WKHVH F
EHEDXVHLWY QHWZRUNUHSUHVHQWDWLRQV DUHH[SOLFLW
LQGLYLGXDO DFWLRQV 7KH SULQW SURGXFWLRQ QHWZRU!
EH FRQVWUXFWHG IURP WKH DVVRFLDWLRQV LQIHUUHG IUF
‘HZLOO UHWDLQ WKHDELOLW\WR GULOO LQWR D SDUWLEXOC
REMHFWV WKDW DUH EHLQJ XVHG WR MXVWLI\LW )UHTXHQ
YLHZ ZLOO EH QHFHVVDU\WR DYRLG ORVLQJ KKK WYBOWY IR
VFDODUDSSURDFK RIWHQ UHYHDOV KRZYDULHG ERWK QHW
RILQGLYLGXDOV WKDW FRQVWLWXWH WKHP FDQ DSSHDU E

'KLOH DUW KLVWRULDQV KDYH ORQJ WKRXJKW DERXW Q}
KRSHWR KDYH PDGH FOHDU WKDW IRUPDOL]HG FRPSXWDW
H[FHOOHQW RSSRUWXQLW\ IRU QHZ UHVHDUFK HYHQ DV LW
WHUP 7KHD)RUGDQFHV DQG GUDZEDFNV RI QHWZRUN DQD (
VKRXOG SURYLGH D XVHIXO OHQV IRU WKH IROORZLQJ FKI
GR GHPDQG D FHUWDLQ OHYHO RI DEVWUDFWLRQ RI UHDO
UHTXLUH SUDFWLWLRQHUV WR EH SDUWLEXODUO\ SUHFLVH

7KH FODVVLF FULWLTXH RI WKH PDOH JHQLXV DUWaMN RR@\WQGU X F
"LYHUHQFH )HPLQLQLW)\ )HPL QUHZP<PWON 5RXWRUHLGINHR | $UW

2Q WKLV FULWLTXHRIQHWZRUNDQDO\VLY VHHOXVWDID (PLUED\HU
&XOWXUH DQG WKH 3U REIDWIPFRIG JRDQFY D ORR 6REDROR J\



GHVFULSWLRQ RI HYLGHQFH +RZHYHU WKH H[DPSOHV RI
KLVWRU\ DV ZHOO DV LQ RWKHU KXPDQLVWLF *HOGV SUHV}
FRQVLGHUDWLRQV DUH QRW DOO WKDW IDU UHPRYHG IURP
DUW KLVWRU\ (YHQ WKRXJK WKH\ QHFHVVDULO\ VLPSOLI\U
QHWZRUN DQDO\VLY PDNH PRUH H[SOLFLW WKH SURFHVV RI
DOUHDG\ GRLQJ $QG IRU SULQWV LQ SDUWLEXODU QHWZ
VIQWKHWLF RYHUYLHZ WKDW KDV RIWHQ HOXGHG VFKRODU"



SULQW B3URGXFWLRQ &HQWUDOL]DWLRC

+RZ FHQWUDOL]HG ZDV SULQW SURGXFWLRQ LQ WKH /RZ &
VHYHQWHHQWK FHQWXULHV"

7KLV LV QRW DQ DUELWUDU\ TXHVWLRQ 7KH GHYHORSP}
PDNLQJ LQGXVWU\ LQ QRUWKHUQ (XURSH GXULQJ WKH PL
VLQJOHG RXW DV D WXUQLQJ SRLQW LQ WKH KLVWRU\ RI H
,Q WKHLU ODQGPDUN RYHUYLHZ RTKKG5RSHD @ \SREDYINGPUDLND
/IDQGDX DQG 3HWHU 3DUVKDOO WUDFH WZR SDUDOOHO WU
VL[WHHQWK FHQWXU\ (XURSH LQGLYLGXDO KLJKO\LQQR
WKHLU RZQ SULQWHUV DQG GLVWULEXWRUV DQG RQ WKF
SURIHVVLRQDOL]HG SXEOLVKHUV ZKR FRR UG L (ZDQ/GHDX W K H
DQG 3DUVKDOO DUJXHG WKDW DV DUWLVWYV DQG SXEOLVKE
FKDOOHQJHY SUHVHQWHG E\ SULQWLQJ WHFKQRORJ\RYHU
HDUO\ VLIWHHQWK FHQWXULHV WKH\LQHYLWDEO\ FDPH W
DQG WKXV FHQWUDOL]HG UHSURGXFWLYH SULQW PDUNH
6LQGXVWULDOL]JHGSO KRXVHV VXFK DV WKDW RI +LHURQ\P X!
/DIUSUL LQ 5RPH EHJDQ WR GRPLQDWH WKH DUWLVWLF SUL
DFFRUGLQJ WR /DQGDX DQG 3DUVKDOO WKH JROGHQ DJH
SHLQWXUZDVUMYNXKHG ,Q WKHLUSODFH KLJKO\ FHQWUDOL
ZRXOG LQVWHDG GRPLQDWH WKH ODWH VL[WHHQWK DQG HD

7KHLUV LV D FRPSHOOLQJ DUJXPHQW 7R PDNH RQHAV EX)
FKHDS LPDJHV RQH KDG WR RSHUDWH DW VEDOH 3XEOLVK!

/IDQGDX D QG BOHSH@DIO/VDQJFH 3ULQW



RI EX\HUV \HV EXW DOVR RI WDOHQWHG SODWHFEXWWHUV
DV ZHOO DV DUWLVWLF FROODERUDWRUV IRU FUHDWLQJ G|
ERRNLOOXVWUDWLRQ SURMHFWYV 0R GO VQDWENK CEHS\CRILD W |
DZD\WRLQFUHDVHWKHH,FLHQF\DQG VFDOHRISURGXFWLF
FRXOG WDNHIXOODGYDQWDJH RI WKHVHD)RUGDQFHV RI VF
WR SRVLWLRQ KLPVHOILQ WKH FRUH RI WKH ODUJHU ZHE RI
HQRXJK DUWLVWLF PDWHULDO DQG VRFLDOFDSLWDO ZRX(

%XW ZKDW LQIDFW KDSSHQHGLQ WKH ZDNH RI WKLV WXL
LQJ" &XUUHQW RYHUYLHZVRIVHYHQWHHQWK FHQWXU\SUL
R)HU FRQ+LFWLQJ DVVHVVPHQWY 7LPRWK\5LJJV DQG /DU
FRQWLQXLQJGLYLVLRQ RI ODERU EHWZHHQ GHVLJQHUV S|
WKH VW\OH DQG VWDWXV Rl IHWKHUODQGLVK SULQWPDNLQ
WXUAKH\ JHQHUDOO\ VXSSRUW WKH SUHPLVH WKDW WKH F
RI DUWLVWLF SULQWPDNLQJ SHUSHWXDWHG WKH VKLIW IU
XWLOLWDULDQ PHGLD XVHIXO IRU WKIHLK W KB URGXFWRY B |
GHVLJQDQG SURGXFWLRQPD\KDYHEHFRPHLQFUHDVLQJO\
FHQWXU\ RWKHU HYLGHQFH IURP WKH /RZ &RXQWULHV VX
UHPDLQ FHQWUDOL]HGLQ WKHKDQGV RIDIHZODUJH KRXVH
WKH SURPLQHQW VHYHQWHHQWK FHQWXU\'XWFK SULQWPD
-DFTXHV 5D]JHW DQG -DQ 3LHWHUV] %HUHQGUHFKW VXJJH)

5LJJVDQGUEDHKYUPDJIHYV

$ORQJ WKLV VDPH OLQH RI DUJXPHQW VHH ,OMD O 9HOGPDQ G67KH
3ULQWV DV 9LVXDO &RPRFQLBRLVYMRQ BKH $QQXDO -RXUQDO DQG 5HSRUW
*D\HU\ i



VPDOOHU SXEOLVKLQJKRXVHV EHIJDQ WR +RXULVK LQ WKH ¢
FHQWXU\

$ SUHOLPLQDU\ JODQFH DW WKH GDWDVHW RI H{WDQW S
OHFWLRQV ZRXOG VHHP WR FRQ*UP WKDW WKH QXPEHU RI
EHJDQ WR ULVH VWHDGLO\ IURP RQZDUGV SHDNLQJLQ
JLJIXUH 7KH QXPEHUV RI'XWFK DQG )OHPLVK SULQWPDNH !
GHPRJUDSKLF DQG HFRQRPLF F\FOHV WKDW DOVR D)HFWH(
QXPEHUV RIDFWLYH 'XWFK SDLQWHUV IURP WKLV SHULRG |
SDLQWLQJV FROOHFWLRQV DQG E\ OLVWLQJV LQ SUREDWH
LQFUHDVHDURXQG SHDNLQJEHWZHHQ 7KLINVG® DN DEH3R
GHFOLQHWKHSRSXODWLRQRIDFWLYHDUWLVWVY WUDFENV L
(XURSHAV XUEDQ SRSXODWLRQ WKDW ZHUH OLYLQJLQ 'XWF|
JLIXUH

$V ZH ZLOO VHH WKHVH JUDGXDO FKDQJHV LQ WKH SRSXC
DVLIJQL*FDQW DQG VRPHWLPHV VXUSULVLQJLPSDFW RQ W
FDQ EH KDUG WR JDXJH WKLV LPSDFW WKURXJK WKLV RQH Fl
DQHWZRUN 1HWZRUNV ZLWK WKH VDPH QXPEHU RI PHPEHU
LQWHUQDO VWUXFWXUHY WKDW FRXOG UHVXOW LQ YHU\ G|
WKHLU FRQVWLWXHQWY $Q\ FRPSUHKHQVLYH LQYHVWLJD
FRQQHFWHG WRHDFKRWKHUPXVW DOVR WDNH DFFRXQW RI

2UHQVWHLQ O60DUNHWLQJ3ULQWV WR WKH 'XWFK5HSXEOLF 6
'"HOULHV 6%UW +LVWRU\ 6 7 WDEOHV 1

7KHVH SRSXODWLRQ GDWD KDYH EHH @XGHRSBLIHIHEG SIWRIPQ-ID|Q WH.RQL H
&DPEULGJH +DUYDUG 8QLYHUVLW\3UHVYV DSSHQGL] , KDYH SX
GDWDVHW LQ ODWWKHZ ' /LQFROQ 6HXURSRS +LVWRULFDO 3RSXODWI
3DFNDJH >YHUVLRQ @ 'HFHPEHU GRL JHQRGR
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J)LIXUH 7KH QXPEHU RI SDUWLFLSDQWY DUWLVWYV SULC
'XWFKDQG )OHPLVK SULQW SURGXFWLRQ QHWZRUNYV EHW ZI
WKH %ULWLVK OXVHXP GDWDVHW

,Q WKLV FKDSWHU , WDNHD TXDQWLWDWLYHDSSURDFK W
DSSO\LQJ QHWZRUNDQDO\VLVY PHWKRGV WR JDXJH MXVW KI
SURGXFWLRQLQWKH/RZ&RXQWULHV ZDVDWGL)HUHQW SR
FRPSDUH WKHVH UHVXOWY WR WKRVH IRXQGLQUDQGRP JU|
FKDQJHVLQFHQWUDOL]DWLRQ LIDQ\ PD\KDYHEHHQ GXHV
WKDW SULQWPDNHUVY FRQQHFWHG DQG ZKLFK ZHUH VLPSO
DQG VKULQNDJH RIWKH 'XWFKDQG )OHPLVKQHWZRUNV RYH
WKH FDUHHUV RI VHYHUDO LQGLYLGXDO SULQWPDNHUV DQ
VXIJIJHVWLQIJKRZDFKDQIJLQJQHWZRUN VWUXFWXUH PD\ KD?
GHFLVLRQV 7KHUHVXOWY ZLOODOORZ XVWRUHYDOXDWH
WRH[SORUHKRZWKHVLPSOHLQFHQWLYHV WKDW WKH\KDY I
JUDGXDO FKDQJHV LQ WKHVLI]HRIWKHVHQHWZRUNV UHVX(
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J)LIXUH 3URSRUWLRQDO SRSXODWLRQV RI GL)HUHQW (XU
JUDQFH DQG (QJODQG LQFUHDVHG WKHLU VKDUH RI WKH (X
WKH SRSXODWLRQ VKDUH Rl ,WDOLDQ DQG *HUPDQ FLWLH\
WKH (XURSHDQ XUEDQ SRSXODWLRQ SHDNHG LQ 62WKH
6FRWODQG DQG ,UHODQG DQG HDVWHUQ (XURSH



%DFNJURXQG K\ &HQWUDOL]DWLRQ ODWWHU

$ NH\ VWUXFWXUDO SURSHUW\RIDQ\QHWZRUN LV LWV QHW
PHDVXUH RI KRZ HYHQO\ RU XQHYHQO\ WLHVY DUH GLVWULI
D FHQWUDOL]J]HG QHWZRUN D IHZ NH\ LQGLYLGXDOV RFFX:
SRVLWLRQV $FWRUV LQ WKHVH SRVLWLRQV DUHDEOH WR |
LQGLYLGXDOV WKH\ DOUHDG\ NQRZ VDKQUERBKIAY HJ IDRPHIGE D
FRQWDFWYVY WR WKH UHVW RI WKH QHWZRUN JLIXUH D |
DUH QRW HTXDO QHWZRUNV KRZHYHU 7KH DYHUDJH LQGI
XQOLNHO\WR NQRZPXOWLSOH ZHOO FRQQHFWHG DFWRUYV
RI WKH QHWZRUN LV PHGLDWHG DQG HDVLO\ FXW R) E\ WKR\
&RQYHUVHO\ LQ D PRUH GHFHQWUDOL]JHG QHWZRUN )LJX
VSUHDG PRUH HYHQO\ D JLYHQ LQGLYLGXDO KDV D EHWW!|
RQHZHOO FRQQHFWHG DFWRU UHGXFLQJ KLV RUKHU GLVW
PDNLQJLWHDVLHUWRIRUIJHQHZDQG GLYHUVH FRQQHFWLI

(a) (b) ()

J)LIXUH IHWZRUN FHQWUDOL]DWLRQ H[DPSOHYV D LVD
ZKHUHRQHDFWRUUHFHLYHVDOOWKHFRQQHFWLRQV E L
DIHZQRGHVY UHFHLYH PRVW RI WKH FRQQHFWLRQV F LV I
ZKHUHPRVWQRGHVY KDYHWKHVDPHQXPEHURIFRQQHFWLR

7KLV FKDUDFWHULVWLFRIQHWZRUNV LY GLUHFWO\UHOH
2QWKHRQHKDQG WKHPHGLXPRISULQWLQJGHPDQGHG D VI



QRWWRPHQWLRQDVHWRIVRFLDO FRQQHFWLRQVDQG *QDC
WR QHZ HQWUDQWYV LQWR WKH SULQWPDNLQJ ZRUOG 3ULQ
RI NQRZOHGJH WKDW FRXOG RQO\ EH JDLQHG WKURXJK VX
EHWZHHQ SULQWPDNLQJ WHFKQLTXHY OLNH ZRRGFXW HQJ
FKDOOHQJHV HYHQ WR KLJKO\ VNLOOHG DUWLVWYV $OEUHF
RQO\H[SHULPHQWHGEULH+\ZLWKHWEFKLQJVFRPSDUHG WR
PHWDOHQJUDYLQJV ZKLFKVXJJHVWV WKDW KHIRXQG WKH"
HVWDEOLVRBEGQMHO®W®LNH 3HWHU 3DXO 5XEHQV RU $EUDKD
HQWUXVWHG WKH FXWWLQJRIDQHQJUDYLQJ SODWH WR GH
VHOHFWDQHQJUDYHU ZKR FRXOG VXFFHVVIXOO\UHQGHU W
SULQWHG PHGLXP 7KLV UHTXLUHPHQW OHG WR WKH ULVH
DUHSXWDWLRQ IRUWKHLU DELOLW\ WR IDLWKIXOO\ UHSUR
%ROVZHUW HQJUDYHU RI SULQWVY DIWHU GHVLJQV E\ %ORH
DQG OLFKHO OBHMUBWHIOIWWULEXWLRQ SUHVHQWHG \HW DQR\
WR WKH PDUNHW 3XEOLVKHUV JDLQHG D FRPSHWLWLYH D¢
FRQWDFWV ERWK ZLWK DUWLVWV DV ZHOO DV ZLWK GLVWU
DQGDWWKHLQWHUQDWLRQDO ERRNIDLUV $OOWKHVHUHT
WKDW D IHZ FHQWUDOO\ FRQQHFWHG LQGLYLGXDOV ZRXOG
FRQWDFWV LQDULFK JHW ULFKHU SDWWHUQ RILQFUHDVLC

(YLGHQFHVXJJHVWV WKDW SULQWPDNHUV DQG SXEOLVKH
FHQWXULHV ZHUH TXLWH FRQVFLRXV Rl WKHVH NLQGV RI
GL)HUHQW VWUDWHJLHY WR UHVSRQG WR WKHP 3XEOLVKHI

6XVDQ 'DFNHUPDQ 6'°UHURAV (WFKLQJKHIDUDW GRG H D Q L3@I\Q'WOHLLD (W
OLFKDHO :D\QH &ROH 8QLYHUVLW\3DUN 3HQQV\OYDQLD 6WDWH 8QLYH !

2Q %ROVZHUW VHH 1LFR YDQ +RRS QGG % ® B Y WY QBQHKHQ@WH Q GH J
IXGLRQ



PD\KDYHIHOW WKHVH GHPDQGV PRVW GHDUO\ DQG VHUYH LC
FKDOOHQJHV SULQW SXEOLVKHUV IDFHG /LNH SXEOLVKHU\
WKH\ QHHGHG WR FRRUGLQDWH WKH SURGXFWLRQ RID ODU
SODWHV FRPPLVVLRQLQJGHVLJQVDQGHQJUDYHUV DQG H
RIWHQ E\ D WKLUG SDUW\ SULQWHU 7KH FRPSOH[LW\ RI V
ZKHQ FDUULHG RXW LQ SDUDOOHO ZLWK WKH SULQWLQJ R
VHSDUDWH LQIUDVWUXFWXUH RI SODWHQ SUHVVHV ZLWK V
SUHVVHV XVHG IRUPDNLQJLPSUHVVLRQV IURP FRSSHU SOD

&KULVWRSKHU 30DQWLQ ZDV RQH R VBRI * VBMRGX EO QY K H
ERRNV ZLWK LQWDJOLR LOOXVWUDWLRQV LQ WKH PLG VL
WHEKQLFDO NQRZOHGJH Rl KRZ WR FRUUHFWO\ UHJLVWHU
DOUHDG\ SULQWHG WH[W SDJHV ZDV QRW QRYHO LQ WKLV ¢
KLV DELOLW\WR FRRUGLQDWH DOO WKH QHFHVVDU\WKLUG
DFXPHQPLQLPL]HG *QDQFLDOFRVWV DV ZHOODV GHOD\V Z
URDGEORFNV LQ SXEOLVKLQJ $V 30DQWLQ RQFH ODPHQMW
VKRUWDJHY SUHVHQWHG 6LQQXPHUDEOH SUREOHPV WR *Q
GHSUDYHG SHUQLFNHW\ GL,FXOW D QG GRQURND A B ISGMHKDIL
RI FRQQHFWLRQV WR GUDXJKWVPHQ SODWHFXWWHUV DQ
LW SRVVLEOH IRU KLP WR NHHS VHYHUDO HQJUDYHUV RQ U
DSSRUWLRQ WKHP WR SURIOBPW\. Q X QB8 AMVWRRG WKDW PDL

30DQWLQ ZDV DOPRVW FHUWDLQO\ UHIHUULQJ WR KLV WURXEOHVR
+LHURQ\PXV :LHUL[ .DUBRULVWRRESIKHU 30DQWLQ DQG (QJUDYHG %RRN
&HQWXU\ DQURRSHHODE ZLWK 'LUN ,PKRI &DPEULGJH &DPEULGJH 8QLYHU

LELG i i BODQWLQ DOVR HPSOR\HG WKUHH GL)HUHQW LQWDJ
+X\V ZKR DOVR SURGXFHG SODWHV IRUKLP O\QNHQ /LHIULQFN DQG -DI
VWXG\RQ WKH QHIJRWLDWLRQ EHWZHHQ DPELWLRXV DXWKRUV DQG WK
LVGHVFULEHG LQ 'LUN ,PKRI 6%3Q $XWKRUfAV :LVKHV 9HUVXV D 3XEOLVKI
7TKRPDV 6DLOO\AYV 3UD\HU %RRNV 3ULQWHG E\ WKH,3XXDWQWLWYHBGE BN U LI |
THIWVLQWKHIRUWKRHXUYRBNH 'LHW]HWDO %XUOLQJWRQ $VKJIDWH



QXPEHU RIFRQWDFWYV WKXV SODFLQJKLPVHOILQDFHQWU
JDYHKLP DFRPPHUFLDODGYDQWDJH

2Q WKH RWKHU KDQG VHYHUDO IDEFWRUV DW ERWK WKH |
OHYHO PD\KDYH LQVWHDG HQFRXUDJHG D OHVV FHQWUDOL
SULQWPDNLQJFRPPXQLW\ZLWKDUHODWLYHO\VPDOO SRS
HUV PLJKW ZHOO KDYH KDG MXVW D IHZ UHODWLYHO\ VNLOC
HVWDEOLVKHG LQGLYLGXDOV RFFXS\LQJ YHU\ FHQWUDO Si
EH WUDQVLHQW $V WKH QXPEHU RI FRQVWLWXHQWYV LQFL
FHQWUDO SOD\HUV ZRX0OG QHFHVVDULO\WDNHRQDSSUHQW
FROODERUDWRUV .QRZOHGJH LV QRW D *[HG TXDQWLW\
H[SDQGHG PRUH DQG PRUH Rl WKRVH OHVV H[SHULHQFHG
WHFKQLFDO VNLOOV QHFHVVDU\ WR VXFFHHG LQ WKH PHGL
NQRZOHGJHDEOH SXEOLVKHUVY ZRXOG EHDEOH WR FUHDWH
UHO\LQJ RQ WKHHVWDEOLVKHG NQRZOHGJH DQG VRFLDO F
$V D UHVXOW ZKDW EHJDQDV DKLJKO\ FHQWUDOL]JHG QHW_
PXFKPRUH GLVWULEXWHG RQH

2QFH DJDLQ ZH KDYH DQHFGRWDO HYLGHQFH IRU WKLYV
DQG DPELWLRXV SULQWPDNHUV RIWHQ VWURYH WR H[SDQC
PRYLQJ IURP D SHULSKHUDO SRVLWLRQ DVVRFLDWHG ZLW
EHFRPLQJLQ+XHQWLDO EURNHUV WKHPVHOYHV DEOH WR ¢
RIRWKHUV 7KHVL[WHHQWK FHQWXU\$QWZHUS EURWKHUYV
FHUWDLQO\ SXUVXHG WKLV UROH 7KH\ZRUNHG DOPRVW HJ
FDUHHUV +RZHYHU DV WKHLU RZQ SURIHVVLRQDO VWDUV
FRPPLVVLRQV DV WKH\ IRXQG WKH\ ZHUH DEOH WR VHEXU'
WDOHQWY DURXQG WR D QXPEHUW RH GILH K U HRML 6 XVE IOH WK HW

%RZBKQULVWRSKHU 30DQWLQ



FHQWXU\ DQG WKH %ROVZHUWY LQ WKH VHYHQWHHQWK FH
VDPH SDWWHUQ RI EHKDYLRU 0DQ\ HQJUDYHUV ZHUH DO
SRVLWLRQV ZKHUH WKH\FRXOG SXEOLVK WKHLU RZQ ZRUN R
H[SODLQ ZK\30DQWLQ WHQGHG WR KLUH\RXQJHQJUDYHUYV
RQWKHLURZQ 7KH\QHHGHG WKLV H[SHULHQFHLQRUGHU W
SRVLWLRQV IRUWKHPVHOYHV 30DQWLQ IRUKLV SDUW QtF
ODERU

7KHUH LV DQHFGRWDO HYLGHQFH IRUPRUH GHFHQWUDOL
SURPLQHQW SXEOLVKHUV OLNH & KULVWRSKHU 30DQWLQ RLU
FRQWURO RYHU DOO DVSHFWV Rl SULQWPDNLQJ IURP GHVI
WKHUH ZHUH DOWHUQDWLYH FKDQQHOV IRU SULQW SURGX
GLQDWLQJKDQG RID SURIHVVLRQDO SXEOLVKHU ,Q D
GHVFULEHG D *HUPDQ PDQ VHHQ YLVLWLQJ SULQW VKRS RI ]
KH RUGHUHG D SULQW WR EH PDGH IURP D FKDON GUDZLQ.
ZDQWHG 9DQ *HLONHUFNHQ WR FXW WKH LPDJH KH PD\ KC
D FDOOLJUDSKLF LQVFULSWLRQ7KRY W® HFGR\@ MW HOPMHZKWH
SULQW SURGXFWLRQ GLG QRW KDYH WR EH FHQWUDOL]JHG
WR D WLJKWO\ HYWDEOLVKHG FRRSHUDWLYH EHWZHHQ SDL
ZDV DSSDUHQWO\ HQRXJK URRP LQ WKH SULQWPDNLQJ PD!
SDUWLFLSDWH DQG IRULQGLYLGXDO FRQVXPHUV RI FHUW
RIWKHLURZQ SULQWY $EXUJHRQLQJ'XWFKHFRQRP\LQ Wt
FHQWXU\ PD\KDYH FRQWULEXWHG WR WKLY GHFHQWUDOL]I
VPDOOHU 'XWFK WRZQV WKXV HQDEOLQJD PRUH GHFHQWU

1IDGLQH 0 2UHQVWHLQ HW DO 63ULQW 3XEOLVKHDXQLRI WHHH 1 HW k
*ROGHQ $JH 1RUWKHUQ 1IHWKHIUOBQGLMVKWHY DQG $ULDQH YDQ 6 XFKWH
S5LMNVPXVHXP WKHRULJLQDO GRFXP H QW RD{MHEON R WHIHLIM V F K
YDQ KHW EHGULMIVOHYHQ HQ KHWRIQZD G AR H HDX Y B QU$ AV WKR)G D P YR



ZLWKD ZLGHU JHRJUDSKLFVSUHDG OLFKDHO ORQWLDV KDV
LQ WKHHDUO\GHFDGHV RIWKHVHYHQWHHQWK FHQWXU\ PD
DFWLYLW\EHWZHHQ DQG LQ'HOIW DPDUNHW WKDW ZI
OLWWOHLQVWLWXWLRQDO SDWURQDJH FRPSD WHGKMWR RWK |
WKH VDPH H)HFW KDYH FKDQJHG WKH SURGXFWLRQ SDWWH L

2Q SDSHU WKHVHFRQWUDGLFWRU\LQFHQWLYHV DUH ER\
KDYH EHHQ RSHUDWLQJ LQ SDUDOOHO EHWZHHQ DQG
ZKLFK LQFHQWLYH LI HLWKHU ZRQ RXW" 8VLQJ WKH HPSI
%ULWLVKOXVHXPDQG5LMNVPXVHXP SULQW GDWDEDVHV , Z
FHQWUDOL]LQJDQG GHFHQWUDOL]JLQJ LQFHQWLYHV PD\ KL
FHQWXU\

'‘DWD RQ $SUWLVWLF 3ULQWYV

7KH ULFK FROOHFWLRQV RI 'XWFK DQG )OHPLVK SULQWYV L
%0 DQG WKHS5LMNVPXVHXP KHUHDIWHU5.0 SUHVHQW DQ H
TXDQWLWDWLYH PHWKRGV WR EHDU RQ GDWD FRQFHUQLQJ
WKHVH LQVWLWXWLRQV KDYH HVSHFLDOO\ ULFK KROGLQJV
SULQW FROOHFWLRQ FDQ EH VDLG WR EH SHUIHFWO\ 6UHSU
FRQQHFWLRQV EHWZHHQ SULQWPDNHUV LQ WKH VL[WHHQW
WZR PDMRU WKRXJK QRW LQVXUPRXQWDEOH ELDVHV LQ Wk
EHWZHHQ KLVWRULFDO SULQW SURGXFWLRQDQG WKHFROO
GD\ %0 DQG 5.0 LV GLVWRUWHG E\ WKH LQGHSHQGHQW KLV\
HDFKLQVWLWXWLRQ 7KLV GLVWRUWLRQFDQEHPLWLJDWH

ORQWSLDNVLVWYV DQG $URMKLVDQV LQ 'HOS



VRXUFHV RI GDWD DERXW W KH \VDXPHQIIQH QRPH QRMH DQ D O\V
GDWDVHWY LW ZLOOEH SRVVLEOHWRHDVLO\FRPSDUH WKF
RIWKH UHVXOWY SUHVHQWHG EHORZ DUH VKRZQ WZLFH RC
WKH %0 GDWDVHW DQG RQFH IRUWKRVH GHULYHG IURP WK
UHVXOWV DUHUHWXUQHG E\ERWK WKH %0DQG5.0 GDWDVHYV
WKDW WKH WHRDHEWNM DEWY RI FROOHFWLQJ SUHIHUHQFHV V

BHFRQG WR WKH VRXUFH VSHFL*F ELDVHV Rl HDFK GDW|
KLVWRULFDO GLVWRUW LE®W®MWLLWDXEBQ \RVDKD UHKGE E WV W X G \
FRQWHQG ZLWK WKH VDPH XQNQRZQ XQNQRZQV WKDW SOD
%HFDXVH RI SDSHU LPSUHVVLRQVA IUDJLOLW\ SULQWYV OLU
DQG LW ZRXOGEH XQZLVH WR WDNHPRGHUQ GD\FROOHFWLI
RIHGLWLRQV DQG SULQW UXQV LQ WKH VL[ WK W B LDEQ GV H
UHSURGXFLELOLW\ Rl SULQWY GRHV JUDQW RQH DGYDQWD
LGHD WKDW LI WKSUH[QWWMQWRW RIFFXUDWHO\UHSUHVHQW
SULQW FROOHFWLRQV ZH FDQ QHYHUWKHOHVSDMWWEHUQWL
RI SURGXFWLRQ EHFDXVH WKH VXUYLYDO UDWH RI D JLYH(
VHYHUDO WLPHV LV PXFK JUHDWHU WKDQ WKDW RI RWKHU C
3DUVKDOO VXJJHVWHG WKDW WKH YROXPLQRXVHYLGHQFH I
EHLQYDOXDEOHIRUUHVHDUFKLIRQO\LW FRXGG@ERZDJJUHJ
KDYHWKDW FDSDELOLW\

JRUDQ H)HFWLYH GHPRQVWUDWLRQ RI WKLY WHFKQLTXH VHH 'H9UL

JXWXUH ZRUN PD\ LQYROYH DSSO\LQJ VWDWLVWLFDO PRGHOV RI V.
RI'SULQWY SRVVLEO\EDVHG RQ VXUYLYLQJDUFKLYDO HYLGHQFH DER.
H[IDPSOH .DUHQ/ %RZHQ DQG 'LUN ,PKRI 0 3,PISQUW U X DRWRHIWAR\P D 3
6HSWHPEHU i

3HWHU 3DUVKDOO 63ULQWV DV 2EMHFWYV R| & RROMXPB®/ R REHIGY. HYDAD
(DUO\ORGHUQ QWRXGLIHYWHU



%WRWK WKH %0 DQG WKH 5.0 KDYH SXEOLVKHG WKH FDWDC
FROOHFWLRQV DV VWU XFKXWH G BADLVWFO SGEMREMHFW OH
VXFK DV FUHDWRUV DQG WKHLU YDULRXV UROHV WLWOH C
PDWWHU )RU SULQWHG DUWZRUNV HDFK GDWDEDVH GHW
SURGXFHG WKHRULJLQDO GHVLIJQ IRUWKH SULQW WKH SU|
SODWH DQG ZKHQ DSSOLFDEOH WKH SXEOLVKHU ZKR SUL
7TKH %0 GDWDEDVH GHVFULEHYV SULQW LPSUHVVLRQV (
7TKH5.0 GDWDEDVH GHVFULEHYV SULQW LPSUHVVLRQV |
QXPEHUV UHSUHVHQW UHFRUGV WKDW KDYHEHHQ DVVLJQH
WZRLGHQWL*H GOFKHDDWRDBDVH DOVR FRQWDLQV ELRJUDSK

FUHDWRUV DVVRFLDWHG ZLWK WKHVH SULQWYV LQFOXGLQJ

7TDEOH &RXQW E\ QDWLRQDOLW\ RI DUWLVWY ERUQ E
UHSUHVHQWHG LQ WKH %0 DQG 5.0 GDWDEDVHYV

IDWLRQDOLW\ %O0DUWLVWYV 5.0DUWLVWYV

'X W F K
JOHPLVK
(QJOLVK
JUHQFK
,WDOLDQ
*HUPDQ

2Q WKH %0 /LQNHG 2SHQ 'DWD LQLWLDWLYH VHH 20GPDQ HW DO ¢
<HDUV 6 :KDW GRFXPHQWDWLRQLVDYDLODEOHIRUWKHS5.0GDWD PD\ EH

LR

JRUWKHKDQGOLQJRIXQNQRZQ FUHDWRUV VHHDSSHQGL[$
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OHWKRGRORJ\ ,QIHUULQJ3ULQW 3URGXFWLR(

,Q WKH SUHYLRXV FKDSWHU , UHFRXQWHG VHYHUDO H[DPS
,Q HDFK RI WKH VWXGLHY UHVHDUFKHUV LQIHUUHG D QHW
VRXUFH RIHYLGHQFH DQG IROORZLQJD VHW PHWKRG IRU L
HYLGHQFH ZRX O GQWRMIRWHDD M QMW ZLWKLQ WKDW QHWZRUN
ZRXOG EH XVHG W& HRWWREMMNWAWLRQV EHWZHHQ WKRVH QRC
WZR H[DPSOHV QRZLQ RUGHU WR LOOXVWUDWH WKLV SURF
SURFHVV IRUFRQVWUXFWLQJWKLV SULQW SURGXFWLRQ QF
,Q WKH FDVH RI 3DGJHWW DQG $QVHOORAY UHVHDUFK RQ )
DXWKRUV ZRUNHG IURP DUFKLYDO UHFRUGY GDWLQJ EHW?Z
QHWZRUN ZKRVH QRGHV ZHUH VHSDUDWH IDPLOLHV H J 7KF
7KHHGJHVEHWZHHQ WKHP ZHUH PDUULDJHV HPSOR\PHQW L
HVWDWHWUDQVDE@/WKG\ERMHERIBYYLOOHUHWDO iVDQDO\\
LQ WKH SOD\V Rl 6KDNHVSHDUH HDFK SOD\ ZDV WDNHQ DV
1RGHV ZHUH LQGLYLGXDO FKDUDFWHUV ZLWKLQ D SOD\ DQ
FKDUDFWHUV ZKHQ WKH\DSSHDUHG RQ VWDJH WRJHWKHU
7KH VDPH FDQ QRZ EH GRQH XVLQJ WKHVH SULQW FROOH
DUWZRUNUHFRUGVY LWLV SRVVLEOHWRFRQVWUXFW D GLJI
WKH LQIHUUHG VRFLDO FRQQHFWLRQWKHW ZHHOZRENV B U
WIKIHR GRHWKH JUDSK DUH FRQAKF QY MG HE\DUH DVVRFLDWHC
SURGXFWLRQ RI D SULQW LQ RQHGRIVIKUHMIKHH @QHUDQ DRW

6HH VHFWLRQ SDJH
6HH VHFWLRQ SDJH

2Q0\D KLJK OHYHO GLVFXVVLRQRIKRZ ,KDYHLQIHUUHG WKLV QHW
WH[W ORUHGHWDLOHG VSHFL*FVFDQEHIRXQGLQDSSHQGL[$



SDUWLFLSDQW RU VL PSWO\QW BDERMEEN WO UBKHYH WKUHH URO
HQFRPSDVV RIWKHDUWLVWLFWLHV DV GHVFULEHG E\ W
FRQVLGHUDWLRQ DQG RI DOO WLEWGYVFH ISEH Q B\ PVDK KV
SURYLGH D EDVLV IRUFRQQHFWLQJ GHVLJQHU HQJUDYHU
SRLQW LQ WLPH 'R]JHQV RU KXQGUHGV RI SULQWV VXSSRU
QHWZRUN 7KHEDVLF SURFHVV IRUWKLY FRQVWUXFWLRQ H

&UHDWH VPDOO VHFWLRQV RU WLPH VOLFHV RIWKH S
H[LVWHG DW GL)HUHQW SRLQWV LQ WLPH

JURP WKHVH WLPH VOLFHV FDOFXODWH YDULRXV PHWU
JRUHDFKLQGLYLGXDO ZLWKLQ HDFK RIWKHVH WLPH VO
WKDW JLYHQLQGLYLGXDO DW WKDW SRLQW LQ WLPH

SDWKHU WKDQ FRQVWUXFW D ODUJH QHWZRUN ORRNLQJD
GDWDEDVHYVY DW WKH VDPH WLPH ,ZLOO XVH D UROOLQJ ZL
OVOLFHVO6 RI WKH QHWZRUNDV LW H[LVWHG DW GL)HUHQW ¢
LQ FHUWDLQ QHWZRUN FKDUDFWHULVWLFV RYHU WLPH )L
QHWZRUN EHWZHHQ DQG ZRXOG LQFOXGHDOO DUWL\
GXULQJ WKDW WHQNAKHDWHLQUWWAHIUWVDYD ZLOO RQO\VEH FRQQHFYV

'"HWDLOV RQ YDULRXV WASHV RI SURGXFWLRQ UROHV FDQ EHIRXQG L

TKHLQWHUYDO RIWHQ\HDUV LV VRPHZKDWDUELWUDU\ ,KDYHVHO
EHWZHHQ JUDQXODULW\DQG JHQHUDOLW\ DQG DOVR IDOOV ZLWKLQ W
OFLUFDO6 WRWYHIHD UV



IURP ZKDW SULQWY ZHUH EHLQJ SURGXFHG GXUHNQXWHKDW V
TKHUHVXOWLQJ QHWZRUN ZLOO EH XQZHLIJKWHG DQG XQ
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J)LIXUH O9LVXDOL]DWLRQV RI WKH FRUH FRPSRQHQWYV RI V
ZLWKVRPHRIWKHPRVWFHQWUDO *JXUHV ODEHOHG

DOO DQDO\VHV LQ WKLV FKDSWHU DQG WKH IROORZLQJ RQF
PHWKRG RI WLPH VOLFH FRQVWUXFWLRQ DQG RQFH FRQVW
DUWLVWYV ZKR KDG EHHQ ERUQ XS WR WKDW GDWH LQFOXG]
DOO WKH PHWULFV FRQVLGHUHG LQ WKLV DQG WKRVH WKD
DUWLVWV IURP WKH QHWZRUN DQDO\VLYV KDG RQO\D PDUJL(
VXFKDVFHQWUDOL]DWLRQ )RUWKHVDNHRIYLVXDO OHJLE
RWKHUZLVH QRWHG DUHEDVHG RQ QHWZRUNV FRQVWUXFW

, DOVR ZDQW WR IRFXV RQ WKH SDUWLFXODU VXEVHFWLR
SURGXFWLRQ QHWZRUN FRPSULVLQJ'XWFKDQG RU)OHPLYV



ZLOO RQO\FRQVLGHU SURIHVVLRQDO FRQQHFWLRQV LQIHU
'XWFK RU)OHPLVK FUHDWRU

+DYLQJFUHDWHG QDWLRQDO VXE QHWZRUNV IURP HDFEK \
JUDSK FHQWUDOL [TXMLIRIQJ KARB WHFRUH WKH PRUH FHQWUDOI
ORZHU WKH VFRUH WKHPRUHGLVWULEXWHGLWLY ,WLVDC¢
WLRQ DW WKH VFDOH RI WKH LQGLYLGXDO $QLQGLYLGXDO
KRZPDQ\GL)HUHQW FRQQHFWLRQV LW KDV WR RWKHU PHPE

5HVXOWV $0L[HGOHVVDJH

JLIXUH GLVSOD\VWKHFKDQJLQJQHWZRUNFHQWUDOL]DW
FRPPXQLWLHYV RI SULQW SURGXFHUV EHWZHHQ [ FR
QXPEHURISDUWLFLSDQWVLQWKHQHWZRUN QRGHYV DQG W
EHWZHHQ WKHP HGJHV SHVXOWYV IURP ERWK WKH %0 DQC
:KLOH WKHUH DUH VHYHUDO ORFDO GL)HUHQFHVY EHWZHHQ
JHQHUDOO\ FRQVLVWHQW ZLWK HDFK RWKHU SURYLGLQJV

7KH G\QDPLFV RILQWHUQDWLRQDO FRQQHFWLRQV ZLOO EH GLVFX\
PRUHRQ WKHFKDOOHQJHV RIGHVFULELQJ QDWLRQDOLW\LQ WKHHDUO

JUHHPDQ GH*QHV JUDSK FHQWUDOLW\ E\ VXPPLQJ WKH GL)HUHQFH
FHOQOWOMBPWWWKDW RI WKH PR3(MW) FHROWPWIDA. {HRGHD WH B | RAKW KOHHWL.A R U N

P N
iz C(P) C(p)
N2 3N +2
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/JLQWRQ & )UHHPDQ 6&HQWUDOLW\LQ 6RFLDO BHRWEZRO i M VEBRQUAH/S W X [
i GRL

7TKHUH DUH VHYHUDO RWKHU PRUH VXEWOH PHWKRGV IRU PHDV XU L(
FORVHQHVY RUHLIJHQYHFWRUFHQWUDOLW\ 7KH EDVLF PHDVXUH RI G|
TXHVWLRQ EHFDXVHZHDUHLQWHUHVWHG LQ ORRNLQJDW WKHEDVLF Q
SDUWLFLSDQWY KDG UDWKHU WKDQ PRUH FRPSOH[ QG GHJUHH RU QW
WKLV FR SURGXFWLRQ QHWZRUNLV PRUHDPELJXRXV
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SURGXFWLRQ QHWZRUN EHWZHHQ
WKH QHWZRUN QRGHV DQG WKH FKDQJLQJ QXPEHU RI FRQ
RYHU WKH VDPH SHULRG

~

ZLWK WKH FKDQJL



UHVXOW ZH DUH VHHLQJLY SDUWLDOO\UHSUHVHQWDWLYH I
DQDUWLIDFWRIWKHLQGLYLGXDO FROOHFWLQJSUDFWLFH

‘HVHHD JUDGXDOULVHDQGIDOOLQWKHQXPEHURIDFWL"
DQG VHYHQWHHQWK FHQWXULHV +RZHYHU WKH QHWZRL
SULQWPDNHUV +XFWXDWHG VKDUSO\ EHWZHHQ UHODWLYH
GXULQJ WKH VDPH SHULRG ,Q WKH QRUWKHUQ 1HWKHUOD
ORZ WKURXJK PRVW RI WKH VLIWHHQWK FHQWXU\ VSLNLQJ
VSLNH DW EHIRUH IDOOLQJ TXLFNO\GRZQ WR HDUOLHU
YDULDWLRQV WKH 'XWFK QHWZRUN FHQWUDOL]DWLRQ UHF
IURP WKHQ XQWLO DERXW ZKHQ LW RQFHDJDLQ TXLENO!

7KH VRXWKHUQ 1HWKHUODQGYV E\ FRPSDULVRQ H[KLEL
FHQWUDOL]DWLRQ LQ WKH PLG VL[WHHQWK FHQWXU\ WKDQ
QHWZRUN DOVR KDG PRUH SDUWLFLSDQWY WKDQ GLG WKH
RI )OHPLVK SULQWPDNHUV LQFUHDVHG RQO\JUDGXDOO\ W
'XWFK SULQWPDNHUV VXUSDVVLQJ WKHP LQ % \ v
SULQWPDNHUV EHJDQ WR GHFOLQH 'HVSLWH WKH VPDOOI
WKH SULQW SURGXFWLRQ RI WKH VRXWKHUQ 1IHWKHUODQC
H[SHULHQFLQJDQHVSHFLDOO\VKDUSLQFUHDVHEHWZHHQ
JUDGXDOO\ GHFOLQHG XQWLO VKRUWO\ DIWHU ZKHQ W
VKDUS VSLNH LQ FHQWUDOL]DWLRQ DW WKH VDPH WLPH DV
QXPEHU RI SULQWY EHLQJ PDGH E\)OHPLVK DUWLVWYV 7KLV
DQG E\ WKH)OHPLVK SULQW SURGXFWLRQ XQGHUZHQW U
DVVRRQDV WKLV EULHI SULQWPDNLQJERRP ZRUHR) GURS!
LW GLPLQLVKHG JUHDWO\LQ VL]HDQG DFWLYLW\

%RWK WKH 'XWFK DQG )OHPLVK UHVXOWV VXJJHVW WKDW
WUDOL]LQJLQFHQWGYHIVYSRW KW HIG HD)EHAEYWHL Q WKH VL[WHHQW



FHQWXULHV EXW WKDW W IGH F QG W QARTY FOAVWR @MW G M D VW
WKH ORQJ UXQ 7KLV ZRXOG VHHP WR FRQ*UP /DQGDX DQ
KLJKO\ FHQWUDOL]HG PRGHO WKDW +LHURQ\PXV &REN FR
LPPHQVH VXFFHVV LQ LWV RZQ WLPH %XW WKHVH LQLWLDC
WKDW SULQWPDNLQJ ZRXOG LQHYLWDEO\ QHFHVVLWDWH k
IROORZLQJFHQWXULHV ,ISULQWPDNLQJ DVDPHGLXP HQF
ORFDO OHYHO ZLWK SULQWPDNHU SXEOLVKHUV DPDVVLQJ
QRW UHVXOW LQ SHUVLVWHQWO\KLJK FHQWUDOL]DWLRQ D\
UHVXOWVY DOVR VXJIJHVW WKH VXUSULVLQJVSHHG ZLWK ZKL
7KHJUDGXDO FKDQJHVVHHQLQWKHQHWZRUN SRSXODWLRC
G\QDPLF XSKHDYDOV LQ DFWXDO QHWZRUN FRQFHQWUDWL|
WKH RWKHU KDQG ZDV IDUPRUHDEUXSW

8QDFFXVWRPHG WRWKLQNLQJRIRXUVXEMHFW PDWWHU L
DUW KLVWRULDQV PD\ EH VXUSULVHG WR *QG VXFK UDSLG
LQYROYLQJ KXQGUHGV RI DUWLVWVY SULQWPDNHUV DQG ¢
SULQWPDNLQJQHWZRUNKDYHFHQWUDOL]JHG VRDEUXSWO\
GLVVLSDWH ZLWKLQDJHQHUDWLRQ HYHQDV WKH YROXPH F
WR LQFUHDVH" 7KLV W\SH RI 6SKDVH FKDQJH®& EHKDYLRU
VHW RI FKDUDFWHULVWLEV FDWDO\]H D PXFKPRUH GUDPDW
DUH FRPPRQ FKDUDFWHULVWLFV RI FRP SO K VYVW/DH P D MWNH
TXHVWLRQ ZKLFK RI WKHVH FKDQJHV PLJKW VLJQLI\ WKH L
RURWKHU IXQGDPHQWDO FKDQJH LQ WKH ZD\V LQ ZKLFK Wk
SXEOLVKHUV FRQQHFWHG WR HDFK RWKHU" H J ZHUH FHU\
WR DWWUDFW IDUPRUHVWXGHQWY RUFROODERUDWRUV WK

DWWRD\:RUOGV



QHWZRUN" $QG ZKLFK FKDQJHV DUH MXVW WKH NLQGV RI V
QHWZRUNV RIWKHVDPHVL]HWKDWIROORZDVLPLODU ULF

5DQGRP 1IHWZRUNV 'LVWLQJXLVKLQJWKH ([FHSWLRQTL

6WLOOHU HW DO IDFHG D VLPLODU SUREOHP LQ WKHLU U
QHWZRUNV 7KH\ DLPHG WR *QG ZKLFK SOD\V KDG XQXVX|
FRQQHFWHG FKDUDFWHU QHWZRUNV DQG KRZ WKHVH FRP¢
QHWZRUNV 7RGR WKLV WKH\FRPSDUHG PHWULFV FDOFXOTL
PHWULFVIRXQGLQUDQGRPO\ JHQHUD WY @B\E AR WNS/RR/WLL
WR LVRODWH WKRVH WU X O3 LH KBS @ KR Q/DH ISIOD\W HGLTOH W H
FKDUDFWHULVWLFV IURP QHWZRUNV RI WKH VDPH VL]H WKD
RWKHU ZRUGV 6KDNHVSHDUH KD & LFROWKE,\EH®D B QMWD
GL)HUHQW IURP WKH ZD\ KH KDG GRQH VR LQ RWKHU SOD\V
DFFRXQWHG IRU VLPSO\ E\ ORRNLQJ DW WKH QXPEHU RI FKE
SOD\AV FKDUDFWHU QHWZRUN

:KLOH 6WLOOHU HW DO ZHUH FRPSDULQJ GL)HUHQFHYV El
WR FRPSDUH WKH VWDWH RI WKH SULQW SURGXFWLRQ QHW.
ZKLFK\HDUV ZHUH WKHVH QHWZRUNV DERXW DV FHQWUDOL]
RIVLPLODU VL]H DQG ZKHQ ZHUH WKH\PXFKPRUH RUOHVV'
VDPH FHQWUDOLW\ PHDVXUHPHQW RQ D UDQGRP QHWZRUN
WLPH VOLFH WKDW LV ZLWK WKH VDPH QXPEHU RI QRGHV
GHULYHG IURP WKH %0 RU 5.0 GDWD /LQNV EHWZHHQ DQ\ W
JHQHUDWHG EBYHG BRDSUREDELON WU R GXW M YV BXMIIDREX V X F

6WLOOHU 1HWWOH DQG 'XQEDU 67KH6PDOO :RUOG RI6KDNHVSHDU

$ SUREDELOLWANGLVWULEXWLRQDVVLIQHG WKH SUREDELOLW\WKDYV
D SDUWLFXODU UDQJH 'L)HUHQW W\SHV RI SUREDELOLW\ GLVWULEXW



DKDQGIXORIQRGHV KDYHD YHU\ODUJH QXPEHU RIFRQQHF
PDNH YHU\ IHZ FRQQHFWLRQV 7KLV GLVWULEXWLRQ RIHG
WKH NLQG WKDW ZH KDYH REVHUYHG LQ WKH SULQW SURG X
VFHQDULR ZKHUH D IHZDFWRUV PDNHDQG UHFHLYH WKH P
UDQGRPJUDSK JHQHUDWLRQ LY VWRFKDVWLF WKH VDPH V
LQSXWV ZLOO SURGXFH VOLJKWO\ GL)HUHQW RXWSXWYV
UDQGRPLJHG VLPXODWLRQZLOOWHQG WRSURGXFHYDOXH )\
PDQ\LWHUDWLRQV SURGXFLQJYDOXHV FORVHWRVRPHDYH
RXWOLHUV

J)LIXUH FRPSDUHV WKH FHQWUDOL]DWLRQ YDOXHV UH'
PRGHOV WR WKRVH IRXQG IRUWKH 'XWFKDQG )OHPLVK FRP
5.0GDWDVHWYV 7KH VKDGHG EDQGV LQGLFDWH WKH UDQJH
FHQWUDO YDOXHV SURGXFHG E\UDQGRP JUDSK VDPSOLQJ
RXWOLHUV 7KHEODFNWUHQGOLQHUHSUHVHQWY WKHDFV
WKH GDWD DW HDFK\HDU 7KHVHEDQGV LQGLFDWH KRZ FHC
VDPH VL]HWHQG WR EH

HIDPSOHXQRIRUP SUREDEL OO SRVWUIHIEXWIRHY KDYH DQ HTXDO SURE
RI PDNLQJ FRQQHFWLRQV ZLWKLQ D QHWZRUN D XQLIRUP GLVWULEXW
QHWZRUN ZLOO KDYHDQ HTXDO FKDQFH RI PDNLQJ RU UHBHRIZHUIDJ D FR(
ODZ SUREDELOLGMMVGEFUIMEBHVEWXMH BQVWULEXWLRQ RI VRPH VHW RI UDQNF
RFFXUUHQFHVY HJ SHRSOH ZLWK RQO\DIHZVRFLDO OLQNY DUH H[WLU
HJ SHRSOH ZLWK D KXJHQXPEHURIVRFLDO OLQNYVY DUHH[WUHPHO\ UI
7KHPRGHO LPSOHPHQWHG KHUH VHWV WKHRARRGHK AWML R@EPWDQFH RU
fo =i 1
7TKHH[SROQEHHWHUPLQHY WKH VNHZ RI WKH SUREDELOLW\GLVWULEXWLR
SUHFLVHO\KRZDWWUDFWLYHZHOO FRQQHFWHGLQGLYLGXDOVDUHWR
GHQRWLQJD VWURQJR2PHDSWRYDEBEWVPPEFGRVH *WIRUDOPRVWHYHU\QHW
WKLVPRGHOIRUJHQHUDWLQJUDQGRP QHWZRUNYV VHHS$OEHUW /YV]Oz
6FDOLQJLQ 5DQGRFPFIHHWQFRIBNY 6 2FWREHU GRL VFLHQF
DQGWKHS5LPSOHPHQWDWLRQLQ* &VDUGLDQG7 1HSXV] 67KHLJUD
IHWZRUN S5HYpIWHBKREB QOB[ 6\VWHPV KWW S LIJUDSK RUJ
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J)LIXUH $ YLVXDOL]DWLRQ RI UDQGRP JUDSK JHQHUDWLR
IURP WKH %0 GDWD EHWZHHQ T El DUH *YH UDQGRF
ZLWK WKHVDPH QXPEHURIQRGHVDQGHGJHV DV D
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%RWKWKH%0DQG5.0GDWDVHWVYDUHODUJHO\FRQJUXHQ
RIWKHVXGGHQ FKDQJHV LQ 'XWFKDQG )OHPLVK FHQWUDOL
VHYHQWHHQWK FHQWXULHV DUH VXUSULVLQJO\FRQVLVWH
JUDSKVDPSOLQJ (YHQDVREVHUYHG OHYHOVRIFHQWUDOL
SHULRG WKH EDVLF DWWUDFWLYHQHVV Rl ZHORI MR HFW
SRZHU ODZ SUREDELOLW\ GLVWULEXWLRQ UHPDLQHG HVVFE
,Q RWKHU ZRUGV IRUDOO WKH DSSDUHQW +XFWXDWLRQV L
QRUWKHUQ DQG VRXWKHUQ 1HWKHUODQGY WKH VLPSOH LC
ZHOO FRQQHFWHG FROODERUDWRUV DSSHDUV WR KDYH EH|
WKHVHYHQWHHQWK FHQWXU\ 7KLV FRQVWDQW FRXSOHG 2
RIWKHVH QHWZRUNY FRXOG UHVXOW LQ VXUSULVLQJO\ VX
ZKLOH WKH WKHVLVY WKDW KLJKO\ FHQWUDOL]HG SULQWPD
FRQWLQXH WKURXJK WKHVHYHQWHHQWK FHQWXU\ ZDV QR
DERXW WKHFRQQHFWLYH LQFH®RMHYN RVWULQW SURGXFWL

1RW HYHU\\HDU RIHPSLULFDO GDWD OLQHV XS ZLWK WKH
1RW DOO WKHVH FKDQJHV LQ RWKHU ZRUGV ZHUH GXH WR
QLWLHV DORQH 7KH *UVW GHYLDWLRQ ZKLFK DSSHDUV LC
RFFXUVLQ WKH'XWFK QHWZRUN DURXQG ZLWK D VSLNH
RFFXULQWKHUDQGRP JUDSKV ZLWK WKH VDPH QXPEHU RI Q
DEHUUDWLRQ RFFXUV LQ WKH %0 UHVXOWV WKRXJK QRW \

WKH PRGHO XQGHU SUHGLFWV WKH MXPS LQ FHQWUDOL
QHWZRQNVKH )OHPLVK QHWZRUN D ODUJHVSLNHLV REVHU
WKH FHQWUDOL]DWLRQ VKRZQ E\UDQGRP JUDSK VDPSOLQJ

7KLV SDUWLFXODUDQRPDO\PD\EHH[SODLQHG E\WKHDUULYDO RI %
FHQWUDOL]HG VFKR R O$PQY $PHGHDUPG B PR BWNHIQVY. DKRR ®IQJUDYHUV 6HH VI



:KDW RU ZKR PD\ KDYH FDXVHG WKHVH GHYLDWLRQV" $¢
ODUJHU VWUXFWXUDO FKDQJHV ZKHWKHU SUHGLFWDEOH F
7TKDW LV WKHTXHVWLRQ ZH QRZWXUQ WR

&DVHG6WXGLHV LQ &HQWUDOLW\

+DYLQJ FDOFXODWHG WKH RYHUDOO OHYHO RI FHQWUDOL]
SURGXFWLRQ QHWZRUNV DERYH LWLV XVHIXO WR GLVDJJU
DW WKH FKDQJLQJ SRVLWLRQV RI WKHLQGLYLGXDO DUWLV\
LQ WKH VRXWK

JLIXUH VKRZV WKHPRVW FHQWUDO PHPEHUV RI WKH 'XW
DW GL)HUHQW SR LOQWV RIQWKIHPRRVW FHQWUDO DUWLVWYV LG
DUH ZHOO NQRZQ QDPHV VXFK DV +HQGULFN *ROW]LXV &¢
+RQGLXV DQG JUHGHULFN GH :LW +RZHYHU RWKHU KLJKO
XQNQRZQ VXFK DV $EUDKDP %ORRWHOLQJ DQG -RQDV 6X\
UHODWLYHO\FHQWUDO SRVLWLRQV LQ WKHLURZQ WLPH W
GL)HUHQW IURP HDFK RWKHU :H PXVW DVN KRZ WKH H[SHUL
SULQWPDNLQJ QHWZRUN KDG FKDQJHG EHWZHHQ WKH HQG
VWDUW RI WKH HLJKWHHQWK 7KUHH FDVH VWXGLHV RI +HQ
DQG-RQDV 6X\GHUKRHI ZLOOH[SORUHWKHLPSDFW WKDW W
RQ WKH ODUJHU QHWZRUN ZKLOH DOVR UHHYDOXDWLQJ KR
PD\KDYH D)HFWHG WKHVH DUWLVWVALQGLYLGXDO GHFLVL

7KLV VDPSOLQJ RI\HDUV LV VRPHZKDW DUELWUDU\ EXW GRHV SUR"
WLPH SHULRG XQGHU FRQVLGHUDWLRQ
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J)LIXUH 7KH WRS PRVW FHQWUDO PHPEHUV RI WKH "XWFK
DQG UDQNHG E\ WKHLU GH.

\HDUYV
'‘DWDVHW



+HQGULFN *ROW]LXVDQG +LV6WXGLR

,Q *ROW]LXV OHIW WKHHPSOR\RI3KLOLSV *DOOH WR EH
LQ +DDUGRI®W]LXV DVVHPEOHG D ODUJH JURXS RI HQJUDYH
KLV GLVWLQFWLYH VW\OH LQ RUGHU WR SURGXFH SULQW\
*ROW]LXV VWXGLR TXLFNO\EHFDPH RQH RI WKH IRUHPRVW
IHWKHUODQGY DW WKDW WLPH 3HUKDSV WKH PRVW WDO
6DHQUHGDP DQ HQJUDYHU ZKR FDPH WR ZRUN LQ *ROW]LX
LQKLV OLIH 6DHQUHGDP KDGDQ H[FHSWLRQDO JUDVS RI Wk
WKDQKLVIHOORZVWXGHQWY 6DHQUHGDP VHHPVWRKDYH L
WKHULJLGDQG GL,FXOW WHFKQLTXHWRKLV ZLOO UHQGHU
KDQGOLQJRIOLJKW VKDGRZ DQG YROXPH 6DHQUHGDP SX
QXPEHURIODWH*ROW]LXV GHVLIQVWKDW IHDWXUHG VLQJC

$IWHU *ROW]LXV WXUQHG WR SDLQWLQJLQ KLV VWHS
+DDUOHP VKRS 6DHQUHGDP KDG UHWXUQHG WR KLV KRPHW
KHEHJDQ WR SURGXFH SULQWV DIWHU KLVRZQ GHVLJQV ZK
RWKHUV LQFOXGLQJWKHSUROL*F SDLQWHU DQBHGWRMNJIKW
RWKHU SULQWPDNHUV ZKR KDG ZRUNHG ZLWK *ROW]LXV 6D
RZQ FDUHHUDV DQ LQGHSHQGHQW SULQWPDNHU +RZHYHU
UHQRZQHG DV *ROW]LXV KDG QRU GLG KH DWWUDFW D ODU
QRW SXEOLVKKLVRZQ SULQWVLQGHSHQGHQWO\ EXW LQVW

2Q WKH *ROW]LXVY VWXGLR VHH -DQ 3LHW )LOHGW .RN 6+HQGULFN
3SXEOLVKHU 1HGHWODQGY .XQVWKLVWRULVFRK -DIB U ERGWN KK V

‘DOWHU / 6WUBXMHWHIDQGLVK $UWLVWYV 0DWKDOW 6IKHHQ, DHXIVRV WX
%DUWVFK 1HZ<RUN $EDULV %RRNV ,OMDO 9HOGPDQ 60DXULFHD
3URSDJDQGD 3ULQWYV ETKDI® 6 BNG B KGDRRFR X\ HIWMQ)XQD U\ 7



KLV SODWHV,GWKHMNRGORZLQJGHFEDGH RWKHU *ROW]LXV V'
IURP +DDUOHP DQG HVWDEOLVKHG WKHLU RZQ HQJUDYLQJ S
-DFRE GH *KH\Q PRYHG WR $PVWHUGDP DV GLG -DQ +DUPHQ"
IDWKHURY SXEOLVKLQJ*UP :LOOHP -DFREV]'HO) UHWXUQH
3LHWHU GH -RGH UHWXUQHG WR $QWZHUS

*ROW]LXV PDGHDQ HQGXULQJFRQWULEXWLRQWRHQJUD"
DV WR WKH RYHUDOO DUWLVWLF VWDQGLQJ RI SULQWV LQ "
*UP DOVR KDG D GUDPDWLF LPSDFW RQ WKH IXWXUH VWU XI
QHWZRUN i DQ LPSDFW GXH LQ ODUJH SDUW WR WKH WLPLC
GHVHUYHG UHSXWDWLRQ DV D PDVWHUIXO SULQWPDNHU D
PDQ\ GL)HUHQW FLWLHV LQ WKH QRUWKHUQ DQG VRXWKH!
SRZHU ZDV WUXO\ H[FHSWLRQDO 7KH ULVH RI *ROW]LXV D¢
UHPDUNDEOH VXUJHLQ FHQWUDOL]DWLRQ VHHQ DURXQG
KDYHH[SHFWHG LQ UDQGRPL]HG QHWZRUNV Rl WKH VDPH V
*UP LQ WKH PLG V QR'XWFK FRPSHWLWRUV ZHUH DV FHQ
FRQQHFWLRQV QRW RQO\ WR KLV RZQ JURXS RI 'XWFK SUL
SXEOLVKHUV DQG FRPPLVVLRQV $Q\ DVSLULQJ SULQWPD
SDUWQHU LQ WKH QRUWKHUQ 1IHWKHUODQGY ZRXOG KDYH
*ROW]LXVA +DDUOHP VWXGLR

7KH KLJKO\ FHQWUDOL]HG 6VWDU SRZHU® WKDW DWWUDF
DSSUHQWLFH ZLWK *ROW]LXV LQ WKH ODVW GHFDGHV RI Wk
IRULWYV VSHHG\ GHFHQWUDOL]DWLRQ LQ WKH IROORZLQJ G
SULQWPDNHUV KDG EXLOW XS HQRXJK DUWLVWLF DQG WHF|
QHWZRUN WR VSUHDG RXW LQFUHDVLQJ WKH QXPEHU RI U}

6HYHUDO RI KLV ODWHU SULQWY EHDU WKH $PVWHUGDP DGGUHVYV
NQRZQ (UQVW :LOKHOP ORHV DQG &RAEBIRVWXY GDRPWHKHERHME&U XNNHL
LQ GH ]JHVW l$PYGHNHIEDL 0 1LMKR) i



JLIXUH -DQ 6DHQUHGDP DIWKUHEH®GULFNG ROMW|LGY
[ FP 1DWLRQDO *DOOHU\RI $UW :DVKLQJWRQ ,PDJH FF
$UW :DVKLQJWRQ



DQG WKXV GHFHQWUDOL]LQJ WKH RYHUDOO QHWZRUN 7R
FRQQHFWHG PHPEHUV RI WKH QHWZRUN LQ WKH ZDNH RI *|
VXUSULVLQJVSLNHLQ FHQWUDOL]DWLRQ GXULQJ *ROW]LX\
SULQW VKRS WKH 'XWFK SULQW SURGXFWLRQ QHWZRUN UH
WR EH H{SHFWHG IRUD QHWZRUN RI LWV VL]H &ODHV]-DQV]
SRVLWLRQ DV WKH PRVW FHQWUDO SULQW SURGXFHU ERW
QHWZRUN RI EXW KH ZRXOG QRW GRPLQDWH WKH QHWZ
DV *ROW]LXV KDG 3ULQWPDNLQJ G\QDVWLHY OLNH WKH 9L\
ODWKDPV ZHUH DEOH WR PDLQWDLQ UHODWLYHO\ FHQWUD
JRUH[DPSOH LQ -DFRE ODWKDPAVVRQ 7KHRGRU i

WKH PRVW ZHOO FRQQHFWHG PHPEHU RI WKH 'XWFK QHWZR
VSHFELDOL]LQJ LQ HQJUDY L Q& GIPHM HD'GXUBDLY VFKIBHW W QG KL
DOVRIHDWXUH SURPLQHQWO\LQ WKHOLVWRIKLJKO\FHQW!

V ZLWK &ODHV]KROGLQJSURPLQHQW SRVLWLRQVLQ

FRQWLQXLQJWR UDQN DPRQJVW SURPLQHQW SXEOLVKHUYV
&OHPHQW GHREZGNMHU HYHQ DV WKH 9LVVFKHUV SDUWLFXO
SRZHUIXO SRVLWLRQV EURNHULQJ WLHV EHWZHHQ D ODUJF
DQG SXEOLVKHUV WKH\ZRXOG KDYHPRUH ZHOO SODFHG FF
JRU WKH UHPDLQGHU RI WKH FHQWXU\ QR VLQJOH LQGLYLC
SRVLWLRQLQ WKH 'XWFK QHWZRUN RI SULQWPDNHUV DV *RC

/18QD :LGHU-DHRE WDWKDP *ROWPRAMEUIDWEKQ@RVIUDYHXU HW VHV UD¢
+HQGULFN *RIIGHWXODR GV . XQVWKLVWRWLVFK-DDUERHN

2Q WKH 9LVVFKHU IDPLO\ VHH +XLJHQ /HH+DQJ 67KH 6LJQ RI &ODHV
7KH +LVWRU\DQG 6LJQL*FDQFK R 5D MNA\DRXG HXRH6X\HWLQ 1



+HQGULFN +RQGLXV

+HQGULFN +RQGLXVLVDOVRDZHOO NQRZQ QDPHLQ WKH KL
UDQNVDVRQHRIWKHPRUHFHQWUDO QHWZRUN SOD\HUV LG
WKDW +RQGLXV D VXFFHVVIXO SXEOLVKHU LQ $PVWHUGDP

1 GLYHUVL*HG WKH RXWSXW RI KLV VKRS DQG WKXV K
WKH 'XWFK PDUNHW DV D ZD\WR GLVWLQJXLVK KLPVHOI LQ
PRUHFRPSHWLQQ WKW EYWW GHFDGH WKDW KH RSHQHG KLV
7KH +DJXH KH HQJUDYHG DQG LVVXHG ODQGVFDSHV DQG P
QRUWKHUQ DQG VRXWKHUQ +H DOVR SURGXFHG SRUWUDL
DQG DOOHJRULFDO LPDJHV ORYLQJWR/HLGHQLQ +RQG
ERRN LOOXVWUDWLRQ SURMHFW SURGXFLQ3HPWSHFNWRVY D
+H DOVR FRQWLQXHG WR SURGXFH RULJLQDO GHVLJQV IRU
DQG SRUWUDLWY ZKLOH DOVR SXEOLVKLQJ PDSV DQG RW!|
2UHQVWHLQ KDV DOVR QRWHG WKDW +RQGLXV GLYHUVL*HG
NLQG RI 6KRXVH VW\OHO6 WKDW VR GLVWLQJXLVKHG *ROW]LX
UDWKHU FRPPLVVLRQHG HQJUDYHUV WR ZRUN LQ GL)HUHQ\
ZHUH UHSURGXFLQJ RIWHQ MX[WDSRVLQJ YDU\LQJ KDQGYV
HQJUDYHUV DV SDUW R R&E MOPHIOMRISKEOLVKHG PDQ\ JHQ
PDWHULDOV IURP *QH DUW SULQWYV XVLQJGHVLJQV E\ FRQ
PDVWHUV ZKRVH ZRUNV KH FDUHIXOO\FRSLHG RU ZKRVH RO
WR DETXLUH WR ERR,/N §8 0 WD\ WDW LHRAO\G LXV DOVR DSSHDU
D PRUH GRPHVWLF PDUNHW WKDQ GLG *ROW]LXV +H LVVXH

2UHQVAHIGULFN +RQGLXV
JELG i

,ELG



GHVLIJQV WKDQ DIWHU IRUHLJQ VRXUFHV DQG KHDSSOLHG
SULYLOHJH UDWKHU WKDQ WR DIRUHLJQ VRYHUHLJQ OLNH &

YJLIXUH $QGULHV 6WRFN DIW HXWDXMEQGE OLYKMERR\QVH Q G U
+RQGLXV (QJUDYLQJ [ FP 5LMNVPXVHXP $PVWHL

7R ZKDW H[WHQW GLG +RQGLXVPDNHWKHVHGHFLVLRQVD
VL]H RI WKH SULQW PDUNHW DV 2UHQVWHY @ D XABIWKNDHE/X W T
QHWZRUN" $V QRWHG DERYH WKH VL]H RI WKH SULQW PDUH
VLQFH DQG ZRXOG QRW SHDN XQWLO %\ WKH K
QHWZRUN LQ WKH 1HWKHUODQGY KDG DOUHDG\ SDVVHG LW

2UHQVWHHLGULFN +RQKILXPD\DOVR KDYHEHHQ GXHWR D ULVH LQ WK
WKDW WKH 6WDWHYVY *HQHUDO GLVSHQVHG DIWHU WKH TUHDW\ RI 0°QVWF



YJLIXUH 6LPRQ JULVLXV DIWH LL QDAVVHEE BOQ QFRHER EQ VW HQ G U
+RQGLXV (QJUDYLQJ [ FP S5LMNVPXVHXP $PVWHL



DURXQG DQG LW ZRXOG FRQWLQXHWR GHFHQWUDOL]H R
RWKHU ZRUGY WKHJURZLQJVL]JHRIWKHSULQW QHWZRUN Z
LWV UDSLG GHFHQWUDOL]DWLRQ KRZHYHU ZDV +RQGLXYV
WKDW ZDVJUDGXDOO\EHFRPLQJOHVVVWUXFWXUDOO\GHS
-DQV]9LVVFKHU RUHYHQKLPVHOI
7KLV WRSRORJLFDO VKLIWPD\KDYHPDGHFHUWDLQ SURIF
WR +RQGLXV WKDQ RWKHUV $ PRUH HYHQO\ GLVWULEXWH(
DQG SXEOLVKHUV ZRXOG KDYH PDGH LW HDVLHU IRU +RQGL
,Q D KLJKO\ FHQWUDOL]HG QHWZRUN D JLYHQ LQGLYLGXD
RQHRIWKH IHZ KLJKO\ FRQQHFWHG DFWRUV $V D UHVXOW
WR RWKHU SDUWV Rl WKH QHWZRUN DUH IHZHU UHQGHULQJ
KDQG LQDPRUHGHFHQWUDOL]JHG QHWZRUN ZKHUH FRQQH |
VDPHLQGLYLGXDO KDV D EHWWHU FKDQFHRINQRZLQJ RWKH
LQH)HFW UHGXFLQJKLV RUKHU GLVWDQFHWR WKH UHVW RI
IRUJH QHZ FRQQHFWLRQV ZLWK D GLYHUVH JURXS RI DFWRU
/LNH 9LVVFKHU +RQGLXV EHJDQ KLV FDUHHU LQ D UDWKH |
PDGHPDQ\SURPLQHQW FRQWDFWVERWKLQ$QWZHUS WKR>
KLVOLIH KHZDVERUQLQ %UDEDQW DVZHOODVLQ&RORJQ!
E\ $V WKH 'XWFK SULQWPDNLQJ QHWZRUN UDSLGO\ GHF
+RQGLXV ZRXOG KDYH IRXQG LW PRUH DQG PRUH GL,FX
FHQWUDO SRVLWLRQ LQGHHG KLVRZQFHQWUDOLW\LQ WK
WKH FRXUVH Rl KLV FDUHHU $W WKH VDPH WLPH KRZHYH
PHDQW WKDW +RQGLXViA LPPHGLDWH RRKGR EERHOUHE¥DUML R RO
ZHOO FRQQHFWHG WKXVLQFUHDVLQJ+RQGLXViAFKDQFHYV |
ZLWK QHZHQWUDQWY WRWKH SULQW PDUNHW +H ZRXOG KD

2UHQVAMHIGULFN +RQGLXV



HDVLHUWRFRQQHFWWRDGLYHUVHUDQJHRIDUWLVWYV DQC(
RIJHQUHYV IURPPDSV WRERRNLOOXVWUDWLRQV WR SRUW!

5DWKHU WKDQ YLHZLQJ +RQGLXVA GLYHUVL*FDWLRQ DV
IRUFHV RI D ODUJHU SULQW PDUNHW LW PD\ EH PRUH XVHI
GHFLVLRQV DV FRQVRQDQW ZLWK WKH HYROYLQJ VWUXFW
VWUXFWXUH ZDV QRW RQO\ ODUJHU EXW DOVR LQFUHDVLC
UDWKHU WKDQ FHQWUDOL]J]HG DURXQG D NH\IHZ $V WKH Ql
+RQGLXV ZDV QRW WKH RQO\ SULQWPDNHU WR PRGLI\ KLV S
SURGXFWLRQ QHWZRUN

-RQDV 6 X\GHUKRHI

WLV XQVXUSULVLQJ WR *QG QDPHV OLNH *ROW]LXV 9LVVF
'‘XWFK FHQWUDOL]DWLRQ FKDUWYV )DU OHVV NQRZQ LV WKH
UDQNV DVRQHRIWKHFHQWUDO KXEV RI WKH'XWFK SULQW
RXWUDQNLQJ 5 HPEUDQGW J/LNH +RQGLXV 6X\GHUKRHI DC
GHFHQWUDOL]J]HG SURGXFWLRQ QHWZRUN :KDWPDGHKLPYV
KHEHHQRYHUORRNHGLQ ODWHU VWXGLHV RI'"XWFK SULQW

-RQDV 6 X\GHUKRHI ZDV ERUQ LQ +DDUOHP WR $QGUHDYV 31
WR WKH 'XWFK $PEDVVDGRU WHR ZR\WQLN® D QWILYHRBBOPMEHU RI W
RI 6W /XNH DQG ZRXOG EHFRPH GHDQ LQ 6 X\GHUKRH
HQJUDYLQJDQGHWFKLQJWRSURGXFHSULQWVDIWHUDUHP
SRUWUDLWY FRPSULVH D ODUJH SURSRUWLRQ RI KLV RHXY |

7R WKHLU FUHGLW (GG\ GH -RQJK DQG *HU /XLMWHQ DFNQRZOHGJF
DQG *HU /XLIMMWHKREQ RI (YHU\GD\ /LIH *HQUHSULQW¥PLVQWM K G D R WHKHHLQOD G
S5LMNVPXVHXP 6QRHFN 'XFDMX =RRQ FDW

-RKDQQ :X-RWOIDY 6 X\GHUKRHI VRQ 0XYWAWRQW §+IF QD V W§P-DVQ G § %W XV
IDEURXH HW OHUWHQV i "YWFK BRGQUMWRMLLWK (WFKLQJV (QJUDYLC
FD $PVWHUGDP 0 +HUW]EHUJHU 7



IRU3LHWHU 6 RXWRBELWSHUDWRUXP 0 RPXW HX\WRWURDFO B8R L
GRQHDIWHU SDLQWLQJV E\5XEHQV *HUULW YDQ +RQWKRU\
BRXWPDQKLPVHOI 6RXWPDQ ZKROLYHGLQ +DDUOHP DW W|
6X\GHUKRHIiV UHSURGXFWLRQV DIWHU SRUWUDLWYV RI SUR
+DOV 5HPEUDQGW YDQ5LMQ DQG 3LHWHU 'XERUGLHX
6X\GHUKRHI DOVR UHSURGXFHG D UDQJH Rl ZRUNV DIWHU
R,FLDO SRUWUDLW RI WKH VLJQLQJ RI WKH WUHDW\ RI 0°Q
5HHGHRU GLG KH OLPLW KLPVHOI WR IRUPDO SRUWUDLWYV 6
SODWHV DIWHU JHQUH VFHQHV E\ $GULDHQ YDQ 2VWDGH I
JXDUGURRP VFHQHYV DQGHYHQDQ ,WDOLDQDWH ODQGVEDS
DOVR UHQGHUHG D KDQGIXO RI KLVWRU\ SDLQWLQJV LQFO:
)D\RI WKH 'BRQHAR VKHHWV ZKLFK ZDV SXEOLVKHG E\ 6RXW
&RQVWDQWLMQ +X\JKHQV )LIJXUH 3URGXFHG MXVW WZR\
WKH SULQW PD\KDYH KHOG VSHFLDO VLIJQL*FDQFH IRU WKH
DQG 5XEHQV KDG PDLQWDLQHG D FRUUHVSRQGHQFH EHWZ|
SULQFLSOHV RIDUFKLWHEWXUDO GHVLJQ DQG WKHLU H[SL
SULQW WHVWL*HV WR WKHFRQWLQXLQJDUWLVWLF H[FKDQ.
FRQWLQXHG ORQJDIWHUSXEHQV Y L W WHING GAKKUH. QX K LA YW\
6RXWPDQ OLNHO\ PHW 5XEHQV 6RXWPDQ ZRXOG MRLQ 5XEH

JUDQ¥RLV *HUDAMIR DUDGHKUVFK ZRRUGHQERHN YD Q Q RFFRW® DHEG B UW R (
:LOOHP 5XGROI -X\QEROO $PVWHUGDP % 0 ,VUD®O

'RHQ$ 2WWHQKH\P 6'H FRUUHVSRQGHQWLH WXVVHQ%XEHQVHQ +X
.12% QR i GRL NQRE

- * YDQ*HOGHU 65XEHQV LQ +ROOD QG GE GO0 &N QXY 6 HVIHRXZL &
QR i i  )LOLS 9HUPH\OHQ DQG .DUROLHQ 'H &0OLSSHO G65XEF
$UWLVWLF ([FKDQJHV %HWZHHQ $QWZHUS DOIGHDBQWHR Q)XGURLIQH XZK H 5
'"HFHPEHU i GRL G]H



SULQWPDNHUDQG SDLQWHU UHWXUQLQJWR +DDUOHP LQ
KRXVH ,WLVOLNHO\WKURXJK6RXWPDQ WKDW 6X\GHUKRHI
7KLV UHPDUNDEOH VFRSH RI 6X\GHUKRHIAY RHXYUH LV PLC
RI WKH ODUJH QXPEHU RI SXEOLVKHUV ZLWK ZKRP KH ZRUN
+DDUOHP ZLWK 6RXWPDQ KHDOVRZRUNHGIRUWKH/HLGHQ
ZKR SXEOLVKHG PRVW RI KLV UHSURGXFWLRQVEXWMHW 'XER L
KRHIAY QHWZRUN DOVR H{WHQGHG WR $PVWHUGDP ZKHUH
VHYHUDO RI 6 X\GHUKRHIAV ZRAURNRW D ON\HR) SXPE UNDKHIBAK LV S
9DQ 2VWDGH DV GLG WKH $PVWHUGDP SXEOLVKHUV JUHGH L
'DQFNHU 'DQFNHUWY DQG 12IFROPD WK LWV ISULQW ZRXOG
XQGHUVHYHUDO GLYHUHQW DGGUHVVHY DVKDSSHQHG ZLW
DQG DQRWKHU DIWHU D 6RXWPDQ SR U WKHMHSO D WO W PLX

‘DOOKIILRIUDSKLVFKZRRUGHQERHNYDQ QRRUG 1HGHUODQGVFKH JUI

2Q *RRV VHH $ ' GH 9ULHV 6%LRJUD*VFKH DDQWHHNHQLQJHQ EH
GDPVFKH VFKLOGHUV SODDWVQLMQ@KGWRAQRBMXOXUQQH YHUZDQWHQ 6

2Q 'DQFNHUWV VHH -DDS YDQ GHU 9HHQ 6'DQFNHUWYV HQ =RQHQ
NXQVWYHUNRSHUV WH $PVWHUGDGR XRNW WRW $PWVMWHUGDP $PVWHUGDF
XLWJIJHYHUV LQ GHH®RX@WP® YHRD*Q DQG -DDS YDQ GHU 9HHQ $PVWHU
SHPEUDQGWKXLV 0

6 X\GHUKRHIAV UROHLQ WKHVHUHSURGXFWLRQVLVLQFRQVLVWHQ\
HIDPSOH LQ WKH F LQYHQWRU\RI 1ILFRODHV 9LVVFKHU 6X\GHUKRF
WKH SULQW

0/HXZHMDFKW GRRU 33 5XEHQVHQ -RQDV 6X\GHUKRHI 60 S
66DW\UVHQ 7\JHUV GRRUGH/DHUHQ 6 X\GHUKRXI 60 S
0%RHUHNURHJ GRRU $GU YDQ 2VWDGHHQ -RQDV 6 X\GHUKRHI 0

6%UDQGHZLMQ GULQFNHQGH :LMYHQ GRRUS$GU YDQ 2VWDGR HQ -F

+RZHYHU 6X\GHUKRHIJHWV QR FUHGLW IRUFDUYLQJWKH SODWH RI 6R
ZKLFK LQFLGHQWDOO\ LVD UHYHUVHG FRS\ RI -DFRE ODWKDPAV RULJL
ZKLFK 9LVVFKHU GHVFULEHG RQO\ DV 6+HQULF XV SROMNDLOR/I XORRQEJ BR X
HQ NOHHQH /DQG .DHUWHQ 6WHGHQ 3ULQW .XQVW (Q %RHFNHQ YDQ 11
2S GHQ 'DP LQ GHFILVVFK#HU]RJI $XIXVW %LEOLRWKHN :ROIHQE°WWHO
-DQ YDQ GHBUBR®AMHQ LQ GH JRXGHQ HH X5 R\VD\WY HNX@IRV D)RWH X B WORS M$PIDH
%HXQLQJHQ i



KDYH EHHQ WUDGHG EHWZHHQ WKH SXEOLVKHUV WKHPVHO
6 X\GHUKRHI PD\ KDYH OHQW WKH SODWH WR HDFK SXEOLVK
PD\KDYHOHDVHG WKHSODWHIRUD VHW VHULHV RI LPSUHV

6 X\GHUKRHI IXO*OOHG D GHPDQG IRUIUHHODQFH HQJUD
UHDVRQDEO\JRRG HQJUDYLQJV DIWHU DOPRVW DQ\DUWLYV
ZRUN ZLWK D ZLGH DUUD\ RI SXEOLVKHUV 8QOLNH *ROW]LX
QRWDSSHDU WR KDYHHYHU WULHG WR HVWDEOLVK KLV RZ
ZDV EHFDXVH WKHUH ZDV DOUHDG\ WRR PXFK HVWDEOLVKH(¢
+DDUOHP E\ WKH VZKHQ 6 X\GHUKRHI ZRXOG KDYH EHJD((
PDUNHW &RQYHUVHO\ WKH ULVLQJ QXPEHU RI DFWLYH SX
RWKHU 'XWFK FLWLHY PD\ KDYH PDGH LW SRVVLEOH IRU 6 X\
oLYLQJ bv D IUHHODQFH HQJUDYHU DORQH ULVLQJ WR D
,Q WKH GHFHQWUDOL]HG QHWZRUN WKDW H[LVWHG LQ WKH
IHWKHUODQGY LWPD\KDYHPDGH SURIHVVLRQDO VHQVH Q|
SXEOLVKHU JLYHQ WKH ZLGH DUUD\ RI UHDVRQDEO\ ZHOUC
DYDLODEOHDV FOLHQWYV

$W *UVW JODQFH LW LV HDV\ WR XQGHUVWDQG ZK\ 6 X\GF
KLVWRULHV RI "XWFK SULQWPDNLQJ %HFDXVH KLV RQO\ N
KH KDV QHYHU UHFHLYHG WKH NLQG RI FORVH DWWHQWLRC
SHULRG ZKR PDGH RULJLQDO ZRUNV DV ZHOO DV UHSURGXF
ORUHRYHU 6X\GHUKRHIAV SULQWYV DUHRIWHQ ZRUNPDQOLN
EULIJIKWVSRWV LQKLVUHQGHULQJY VXFKDVLQKLVSULQW
WR LQVFULEH OLQHV ZLWK D UHJXODULW\ WKDW SUHYHQW

2Q WKLY SUDFWLFH VHH .DUHQ / %RZHQ DQG 'LUN ,PKRI O65HSXWI
(QJUDYHUV KR :RUNHG IRU WKH 30®LPW R Q XO\R UIHHW/X\H BOIDVNG ¥ 4 XDUWH U
RI'$UWQRYV 7 GRL



J)LIXUH -RQDV 6 X\GHUKRHI DIYWH R BWWH USSXEHOESXKEH®) K\
SLHWHU 6RXWPDQ (QJUDYLQJ [ FP 1DWLRQDO *D

,PDIJHFRXUWHV\1DWLRQDO *DOOHU\RI$UW DVKLQIJWRQ



J)LIXUH -RQDV 6 X\GHUKRHI DIWHH$B N KWHRQ@ MDY @ 2 \d WKDNGH
OHIW SXEOLVKHG E\'DQFNHU 'DQFNHUWY ULJKW SXEOL\
FP %ULWLVKOXVHXP /RQGRQ ,PDJHV k7UXVWHHV RI WK



J)LIXUH -RQDV 6 X\GHUKRH | DHAVHAWLLANN IR @ B XIWHEDDQ. VK H G
SLHWHU 6RXWPDQ ULJKW SXEOLVKHG E\&RUQHOLV 9LVVF

FP 1DWLRQDO *DOOHU\RI $UW DVKLQJWRQ ,PDJHV F
$UW DVKLQJIWRQ



RIWKHLUPRGHOV +LV *JXUDOKDQGOLQJLVFRPSHWHQW E
SDVVDJHV

7KDW VDLG WKHUH ZDV FOHDUO\ D EURDG PDUNHW LQ WK
RI WKLV TXDOLW\ DQG LW LV IRU WKDW UHDVRQ WKDW 6X\C
KLOH KLV DHVWKHWLF LPSDFW GRHV QRW FRPH FORVH WR
UHPDUND ERRPWKKDHW LHZSRLQW RI FH QWD G HWK R/IRI DUFLVOXND -
RXWUDQNV SHPEUDQGW %HWZHHQ KLV ZRUN ZLWK SULQWF
DQG SXEOLVKHUV OLNH &OHPHQW GH -RQJKH S5HPEUDQGW Z
KHGRHV PDNHWKHOLVWRIWRS WHQ PRVW FHQWUROHXW FK

<HW LI 6 X\GHUKRI GLGQAW SURGXFH WKH VWXQQLQJ QRY
SOD\D PRUHFUXFLDO UROHLQ GLVVHPLQDWLQJD ZLGH UDC
FLWLHVLQ WKHQRUWKHUQ IHWKHUODQGV WKURXJK KLV UF
FRXOG EHVHHQDV D W\SHRIFRQQHFWLYH 6GDUN PDWWHU ¢
EXWFULWLFDO WR WKH IXQFWLRQLQJ RIWKHDUWLVWLF ZR

JOHPLVK 3ULQWPDNLQJ '\QDVWLHYV

/LNH WKH 'XWFK WKH)OHPLVK SULQW SURGXFWLRQ QHWZR
+XFWXDWLRQV GXULQJWKHVHYHQWHHQWK FHQWXU\ $V FLC
DWLRQV GLG QRW RFFXULQ WDQGHP 'LVDJJUHJDWLQJ WKH
WR H[DPLQH LQGLYLGXDOV ZLWKLQ WKLY QHWZRUN VKHGYV

2Q 5HPEUDQGWAV ZRUN ZLWK 9DQ 90LHW LQ SDUWLFXODU VHH &KUI
.LVFK DQG (ULN HHPEHDQIGQW 9D Q 90LHW $ &RIPEWUHDG DRQIRY &R B8 KHHWY
SHPEUDQGWKXLYV

, ERUURZ WKLV VHQVH RI WKH WHUP 6GDUN PDWWHUS® IURP *UHJRI
LQKDELWDQWY RI WKH WKH FRQWHPSRUDU\ DUW ZRUG H J ORZ PLG C
DPDWHXUV ZKR VXSSRUW DUW FODVVHV DQG VXSSO\ VWRUHV ZKRVH
HUDVHG E\ WKH 6LQWHUSUHWLYHO6 FODVV RI FXUDWRUV FULWLFV DQG
YLVLEOHDUWLVWYV'DUNDDPWWKROFHWWMH G 3ROLWLFV LRQGKRHS BEDRW R W F
UHVV T ,WKDQN3DXO-DVNRW IRUEULQJLQJWKLVFLWDWLRQ WI
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OXFKDV *ROW]LXV GLG LQ WKH'XWFK QHWZRUN R +LHUF
GRPLQDWHG WKH )OHPLVK QHWZRUN RI 7KH RWKHU WR
\HDU ZHUH HLWKHU &RFNiVDUWLVWLF VRXUFHVY /DPEHUW /F
WKH (OGHU OLFKLHO &R[LH RUHQJUDYHUV ZLWK ZKRP KH FR
*D OO\ WKH)OHPLVK QHWZRUNKDG WUDQVLWLRQHG IU
DWWKHFHQWHU WRDPXOWL FHQWULF QHWZRUN ZLWK D O
KDG ZRUNHG IRU HLWKHU &RFN RU 30DQWLQ HDUO\ LQ WKH
LQWR SXEOLVKLQJ ZRUNV E\WKHPVHOYHV DQG DIWHU RWKH
6DGHOHU 3KLOLSV *DOOH DIRUPHUVWXGHQW RI &RFN{V
DQG *HUDUG GH-RGH /LNHWKHWUDQVLWLRQ XQGHUZHQW F
WKH)OHPLVK QHWZRUNWUHQGHG WRZDUGVDPRUHGHFHQW
OHYHO RI LWV LQKDELWDQWY LQFUHDVHG :KLOH RQH RU W
PLJKW KDYH PDLQWDLQHG WKHLU GRPLQDQFH IRUD IHZ GH
SULQWPDNHUV WKDW WKH\ HQDEOHG VRRQ ZHUH LQ+XHQW!|
RZQULJKW i DOEHLW VPDOOHULQ VFDOH DQG ZLWK PRUH F
7KLV VPDOOHU VFDOH PD\ H[SODLQ WKHI®SBPHORRWYQDQFH
WKH OLVW RI FHQWUDO )OHPLVK SULQW SURGXFHUV OLNH W
RUWKH 6DGKEBHD®O HVWDEOLVKHG EXVLQHVVHV WKDW ZH!
PXOWL JHQHUDWLRQD:QW KW RN HRZ FSFROTHUWM. Q WKH VHYHQW
WHPSWHG WR WU\ WKHLU OXFN DW VWDUWLQJDQ HQJUDY LC
DOUHDG\HVWDEOLVKHG *UPV ZHUH HDVLO\VXVWDLQHG RY|

-RULVYDQ*ULHNHQ *HU/XLMWHDHDR G \-MXQVYEIRF G HIUKGERID LV VD QF
+DYHQ <DOH8QLYHUVLW\3UHVYV 1

7KH6DGHOHU IDPLO\ZLOO EHGLVFXVVHGDW JUHDWHU OHQJWK LQ

JRUH[DPSOH 2UHQVWHLQFRXQWVDURXQG GLVWLQFW SODWHYV |
DQGDOPRVW E\WKH*DOOH IDPLO\ 2UHQVWHLQ O67KHG6KLIWIURP $C



7KH *DOOH IDPLO\LV DQ HIFHOOHQW H[DPSOH 3KLOLSV *
EXW ZRUNHG IRU +LHURQ\PXV &RFNLQ $QWZHUS DFTXLUHG
LQ DQG HVWDEOLVKHG KLVRZQ SULQWPDNLQJZRUNVKR
*OOHG DJDS OHIW DIWHU &RFNAV GHDWK LQ VSHFLDOL]
DQG GHSLFWLRQV RFPOWKRWRULMMG LQ $QWZHUS DQG SU
D IDUJUHDWHU UDWH WKDQ KH HYHU KDG LQ +DDUOHP 7K
FXWWLQJ SODWHV E\ KLPVHOI DQG EHJDQ WR RXWVRXUFH
DV WKH GUDIWLQJ RI SULQW GHVLIGNHWR \PHHR LFVOK HHUG DA
SURIHVVLRQDOL]HG KLV SULQW SURGXFWLRQ SURFHVV E\ F\
RIDUWLVWLF ODERU

,Q DGGLWLRQ WR KLV RZQ HQJUDYLQJV 3KLOLSV SXEOI
7KHRGRRU DQG &RUQHOLV WKH (LHUL[ EURWKHUV WKH &
+HQGULFN *ROW]LXV ZKR FRPPHPRUDWHG KLV PHQWRU ZL\
KH OHIW WR HVYWDEOLVK KLV +DDIXWHIP VWKBREBRRU WRRN F
RIWKH ZRUNVKRS DURXQG DQG FRQWLQXHG WR SURGXF
UHLVVXLQJ PDQ\HQJUDYLQJY RULJLQDOO\ SURSRXFHIG LQ W
7KHRGRRUfAYV OHDGHUVKLS WKH *DOOH SUHVV DOVR EHJDQ
DFFHSWLQJ PRUH FRPPLVVLRQV IURP WKH ERRN SXEOLVKH
RZQ VRQ -RKDQQHV ZRXOG FRQWLQXH VHOOLQJ ROG *DOOH
KDOIRI WKHVHYHQWHHQWK FHQWXU\ 3KLOLSVA VHFRQG V|

2UHQVWHLQ 607KH6KLIWIURP $QWZHUS 6

ODQIUHG 6HOOLQN 63KLOLSV *DOOH (QJUDYHUDQG 3ULQW :
3K'GLVV 9ULMH 8QLYHUVLWHLW i

6HH VHFWLRQ

6HOOLQN 63KLOLSV *DOOH 6 i



WDNH DGYDQWDJH RI SULQWPDNLQJ GHPDQG E\ WKH 5XEHQ
KLPVHOI WKURXJK KLV UHSURGXFWLRQVXMIMHU WKH PDVWH

7KH GHVFHQGDQWV RI *HUDUG GH -RGH DSSUHFLDWHG W'
*DOOH 'H -RGH ZDV ERUQ LQ WKH QRUWKHUQ 1HWKHUODQ
$QWZHUS E\ DVDPDVWHU LQ WKH *XLOG RI 6W /XNH 7KI
SXEOLVKLQJRULJLQDOPDSHQJUDYLQJVDVZHOODVPDSVF
DV ZHOO DV UHSULQWYV RI HDUOLHU PDSV 7RRDW WRRVDE DL
WHUUDIUXP *HUDUGAYV VRQ 3LHWHU , VWXGLHG ZLWK *ROW
UHWXUQ WR $QWZHUS E\ ZKHUH KH SURGXFHG D ZHDO
30DQWLQ DQG IRU -DFRE &DWV DQG UHSURGXFWLYH ZRUN
RWKHU $QWZHUS SDLQWHUV 3LHWHUAV VRQ DOVR QDPHG 3
DQG JUDQGIDWKHUAY IRRWVWHSY FRQWLQXLQJWR PDNH K
UHSURGXFWLRQV RI 9DQ '\FN SRUWUDLWY ZKLOH SXEOLVI
VWRFN

ORUH VR WKDQ DQ\RI WKHLU FRXQWHUSDUWY LQ WKH QRL
LVK SULQWPDNLQJ IDPLOLHV ZHUH DEOH WR HVWDEOLVK O
$QWZHUS SULQW SXEOLVKLQJIRU PRUH WKDQ D FHQW XU\
QHZ WDOHQW DQG FRPSHWLWLRQ LQWR $QWZHUS WKHVH |
HDVLO\PDLQWDLQ WKHLUEXVLQHVVHVE\SDVVLQJGRZQDU
DQG SHUKDSV PRVW LPSRUWDQWO\ ODUJH LQYHQWRULH
IRXQGDWLRQ IRU\RXQJKHLUV WR WKH EXVLQHVV

7KLV FRQFHQWUDWHG VL]H RI WKH )OHPLVK SULQW QHW
VXGGH@EMHQWUDOL]JHG DIWHU WKH WXUQ RI WKH FHQW XU\

&RUQHOLV ZRXOGDOVR ODWHUWUDYHO LQ5RPHDQG )ORUHQFH 6H

2QWKH'H-RGHG\QDVWXWHHK PRGOUWRILWVIDUO '"HSDXZDQG *HU /XLM)
SQWKRQ\IDQ '\FNDVEPBWIZRWP BNOMEZHUSHQ 2SHQ i



JLIXUH +HQGULBRWRQM W R 3K L OLBMITDAHQ J
S5LMNVPXVHXP $PVWHUGDP

[

FP



J)LIXUH &RUQHOLY *DOOH DIWHH BRIREDBUKBDGXEARQNRGF
*DOOH DIWHU (QJUDYLQJ [ FP S5LMNVPXVHXP $PVW



JUDGXDO GHFOLQH LQ )OHPLVK FHQWUDOL]DWLRQ UHYHUYV
FHQWUDOL]HG WKDQ HYHU EHIRUH IRU DERXW WZR GHFDG|
WKDQ H[SHFWHG IRU D VLPLODU QHWZRUN RI WKDW VL]H
VLPLODU FHQWUDOL]DWLRQ VSLNHLQ WKH 'XWFK QHWZRUN
D SRZHUIXO LPSDFW RQ WKHLU UHJLRQDO SULQWPDNLQJ G
WKLV UH FHQWHUHG )OHPLVK QHWZRUN ZHUH 5XEHQV DQG
ORQJ VXVWDLQHG HQJDJHPHEM ABWEISIMIQQW BNHUNYV SU
9DQ '\FNRERQRJBDSPIQHOH\YNHRWW XP SULQFLIS® B DYLH®R WXPT X
VHUYLFHV RI PXOW 5XEH 68 Q JRDFYRMUUWH LV IDPHG IRU KLV VI
UHODWLRQVKLSVY ZLWK D ORQJOLQHRIHQJUDYHUV LQFOXC
DQG &KULVWR)HO -HIJKHU

'XULQJ WKLV SHULRG RI JUHDWHVW QHWZRUN FRQFHQWU/|
PDGH VXUJHG ZLWK QR DFFRPSDQ\LQJ LQFUHDVH LQ WKH
LQ WKH QHWZRUN :KLOH )OHPLVK SULQWPDNHUV DQG SXI
SULQWV WKDQ WKHLU QRUWKHUQ FRXQWHUSDUWY DW WKL\
WKDQ KDOI WKH QXPEHU RI SDUWLFLSDQWY LQ WKH QHWZ
8QLWHG 3URYLQFHV ZHUHH[SHULHQFLQJDQHFRQRPLF ERRI
VRXWKHUQ IHWKHUODQGVAHFRQRP\ZDV VWLOO VX)HULQJ |
DWWKHHQG RI WKH VL[WHHQWK FHQWXU\ 7KH FORVXUH RI
SURVSHURXV 3URWHVWDQW PHUFKDQWY KDG OHG WR HFRQF
VKLQLQJVWDUV OLNH5XEHQVDQG 9DQ '\FN QRW WR PHQWLTF
FRXOG VWLOO ZLQ LQWHUQDWLRQDO FRPPLVVLRQV $QWZ

+RXW DQG +XRHQIH K WHXE HIGREW 6 KDGRZ RI 5XEHQV 3ULQW 3XEOL
&HQWXU\$QWZHUS 3ULQWV E\WKH +LVWRU\3DLQWHUV $EUDKDP 9DQ 'LH
, WUDQV OLFKDHO +R\OHDQG ,UHQH 6FKDXGLHV 7XUQKRXW 5R\DO /LE

-RDQHDWK $ 6SLFHU 06$QMRCRRU\SDSAMHANYIVHZ Rl ,WV BWNEDHDWQRQ
WKH +LVWRU\RQ SDW\ i



\RXQJ DUWLVWLF WDOHQW EH WKH\ SULQWPDNHUV RU SDL
QHZ HQWUDQWYV D KDQGIXO RI LQ+XHQWLDO LQGLYLGXDO
KLJKO\ FHQWUDOL]HG SRVLWLRQV WKDW ZHUH QR ORQJHU
QRUWKHUQ SURYLQFHV 7KLV IRFXVHG DQG GHPDQGLQJ H(
KLJKO\ SURIHVVLRQDOL]HG SULQWPDNHUV ZKR ZHUH DEOH
SUROL*FDOO\

&RQFOXVLRQ 6LPSOHS5XOHVIRUD &RPSOH] 6\

7KLV FKDSWHU KDV H[DPLQHG PXOWLSOH GLPHQVLRQV RI W
WHUPV RI QRGHV DQG FRQQHFWLRQV WR WKH VWUXFWXUD
WKH DWWUDFWLYHQHVV RI ZHOO FRQQHFWHG QRGHV (DFK
GLVWLQFW YLHZRIWKHHQYLURQPHQW WKDW SULQWPDNHU
WKH *DOOHV RU WKH 'H-RGHV LQKDELWHG 6RPH RI WKH P
QHWZRUNV ZHUH IDPLOLDU QDPHV WR KLVWRULDQV RIDUW D
ZHOO NQRZQ FDUHHUV DUH EHWWHU XQGHUVWRRG ZKHQ VF
ODVWLQJLQ+XHQFHRI +HQGULFN *ROW]LXVfA +DDUOHP VW X
WKH HQJUDYHU SXEOLVKHU +HQGULFN +RQGLXV DUH HQUL
KDYH LPSDFWHG WKH VWUXFWXUH RI WKH UHVW RI WKH SU
QHWZRUNLQWXUQPD\KDYHD)HFWHG WKHLURZQDFWLRQV
6X\GHUKRHI H[HPSOLI\ KRZ FHUWDLQ VWUXFWXUDOO\ LPSF
XQDFNQRZOHGJHG E\WKH DUW KLVWRULFDO FDQRQ

,Q RQH VHQVH WKLV DQDO\VLV KDV FRQ*UPHG 3DUVKDO
WKDW WKH KLJKO\ FHQWUDOL]JHG IRUP RI SULQW SURGXFWL
+DQV/LHIULQFN DQGRWKHUVL[WHHQWK FHQWXU\SXEOLYV|
LOQWR WKH IXWXUH 7KLV VIVWHP RI SURIHVVLRQDOL]HG SXI
FRQQHFWHG LQGLYLGXDOV DEOH WR PDUVKDOO FRPPLVVL



VSHFWUXP RIWKHPDUNHW +RZHYHU QHWZRUNDQDO\VLVK
WLRQV RIWKLVYVLPSOHUXOHFRXOGEHXQH[SHFWHGO\FRP
ZKHUH FRPELQDWLRQV RI HFRQRPLF FLUFXPVWDQFHYV DQC
+HQGULFN *ROW]LXV RU3HWHU 3DXO 5XEHQV FDXVHG XQLT)
RI WKH DSSDUHQWO\ PDMRU FKDQJHV LQ "XWFK DQG )OHPL
ZHUH VLPSO\ PDQLIHVWDWLRQV RI WKH JUDGXDO ULVH D
SULQWPDNHUV RYHU WKLV SHULRG 7KLY DSSURDFK R)HL
VWXGLHV RILQGLYLGXDO SULQWPDNHUV ZKLOH DOVR GHP|
LOOXPLQDWHGLPHQVLRQVDQG VFDOHV RIKLVWRULFDO HY
KLVWRULDQV WR FRQFHSWXDOL]H +RZ WKLV VA\VWHP SOD\F
EHWKHVXEMHFW RI WKHQH[WFKDSWHU



7KH (XURSHDQ &RQWH[W 7KH 1HWKHU (

WLRQDO 3ULQWPDNLQJ &ROODERUDWL

7KH SUHYLRXV FKDSWHU H[SORUHG D NH\ DVSHFW RI WKH U
JOHPLVK SULQW SURGXFWLRQ QHWZRUNV RQO\ FRQVLGHL
SULQW SURGXFHUV ZLWKLQ WKRVH WZR VXEVHFWLRQV RI W
SULQWV IURP WKH /RZ &RXQWULHV PXFK OLNH SDLQWLQJV
ZLWKLQ DQ LOQWHUQDWLRQDO QHWZRUN RI DUWLVWYV GHD
QHWZRUNDQDO\WLYVKHGRQWKHLQWHUQDWLRQDO G\QDP|I

,Q WKLV FKDSWHU , ZLOO FRQVLGHU WKH SODFH RI WKH V|
FRPPXQLWLHV ZLWKLQ WKH ODUJHU (XURSHDQ ZRUOG RI DL
RQ WKH SRWHQWLDO KLVYWRULFDO SURIHVVLRQDO QHWZR!
SULQW LPSUHVVLRQV 'LG 'XWFK DQG )OHPLVK SULQWPDN
WUHQG WRZDUGV PRUH LQWHUQDO RU PRUH H[WHUQDO EFR
2QH PD\ ORFDWH D VWURQJ LQWHUQDWLRQDO VWUDLQ RI S
LQ WKH VLIWHHQWK DQG VHYHQWHHQWK FHQWXULHV DV ¢
ORRNHG WR IRUHLJQ DUWLVWYV IRU GHVLJQ LQVSLUDWLRQ
PDUNHWSODFHV LQ IRUHLJQ FLWLHV +RZHYHU WKLV LQ
H[LVWHG DORQJVLGH D GRPHVWLF WXUQ LQ 'XWFK SULQWPI
WKHVHFRPPXQLWLHVAVKLIWY FRPSDUHWR WKRVHLQ RWK*#
,WDO\ *HUPDQ\ RU )UDQFH" 0R U HLRYGHLY [YCRXIDEDIB/WALIH B \Z B K H G
FDPHWR GRPHVWLFDQG LQWHUQDWLRQDO FROODERUDWLF
RUSXEOLVKHUV GLVWLQJXLVK WKHPVHOYHV E\ ZRUNLQJ S|



ORFDO FROODERUDWRUV" &DVH VWXGLHV ZLOO FUXFLDOC
LQWHUQDWLRQDO SULQW SURGXFWLRQ ZHUHLQ WKLV SHUL!
7KLV FKDSWHU ZLOO DOVR UH®/RKQ XWX BMWR R W LRIWPK
LQJ HUH WKHVH FKDQJHV LQ WKH EDODQFH RI LQWHUQDW
GHWHUPLQHG E\ VSHFL*F KLVWRULFDO HYHQWV" 2U ZHUH
ODUJHU ORQJHU GXUDWLRQ VWUXFWXUDO LQFHQWLYHYV
SULQWPDNHUV ZRUNLQJ LQ $PVWHUGDP YHUVXV 5RPH" $0)\
DPRXQW RI IRUHLJQ SULQWPDNLQJ FROODERUDWLRQV E\ |
EHWZHHQ 1 FDQ EH IRXQG WKLV FKDSWHU ZLOO VKR
RWKHU FRXQWULHV VXJJHVW WKDW PDQ\ Rl WKHVH FKDQJH
GHPRJUDSKLF FKDQJHV DQG WKH UHODWLYH PDWXULW\ RI C
FRPPXQLWLHV 7KDW VDLG LW ZLOODOVREHVKRZQ WKDW
VLIHRIWKHVHFRPPXQLWLHV FDQQRW SUHGLFWKRZLQZDUC
SURGXFWLRQZDV ,WLVLQWKHVHGLVFUHSDQFLHVY WKDW Z
HYHQWYV RQ DUWLVWVADELOLW\WR WUDYHO RUZRUN DFUR

%DFNJURXQG 'XWFKDQG )OHPLVK3ULQW 3UR

7KHUH LV QR EHWWHU PHDQV ZKHUHE\ WKH SDLQWHU
UHQRZQHG QDPH NQRZQ 1DPHO\ WKDW KH VRPHWLPF
GLOLIJHQFH IRU WKLV SXUSRVH HQJUDYHV RQH RI KLV F
GUDZLQJLQ SULQW %HFDXVHLWFDQJR WKURXJK WKH .
HYHU\DUWORYHUVAKDQGY ZKLOHSDLQWLQJVDOPRVW

6'DHU LV RRFN QRFKHHQ DQGHU PLGGHO ZDHU GRRU GHQ 6FKLOGH
NDQ PDHFNHQ 1DPHQWOLMFN GDW K\ VRPWLMWY WLMW HQGH YOLMW
RUGLQDQWLHQ HQ WH\FNHQLQJHQ LQ SULQW X\W WHJHYHQ :DQW YHUP
HQLQ DOOH/LHNHEEHUV KDQGHQ NRPHQ HQ GDW GH 6FKLGOHU\HQ PHF
'LOOHP *RHUMH\GLQIJK WRW GH SUDFWLMFKNLGHEIHDE XWPHHQH VF KMWVGS
DUFKLYH RUJ GHWDLOV LQOH\GLQJKWRWGHS JRHU



UUHOHDVH \RXU ZRUNV IUHHO\ LQWR SULQW VR WKDW \
RYHU WKH ZRUOG $OEUHFKW '°UHU DQG /XFDV YDQ /H\G
SDLQWHUV REWDLQHG WKHLU JUHDWHVW IDPH IURP HQ.

5HJDUGLQJ >SULQWVA@ H)HFW ZKDW IDPH LV WR WKH
3DLQWLQJ KDV EXW RQH UHVXOW EXW HQJUDYLQJ KXQ
PDQ\ZRQGHUVRISDLQWLQJLQLWVDEVHQFH EXWHQJU
HYHU\ZKHUH LW +LHV WKH ZRUOG RYHU DV LW VRXQG\
UHQRZQ
IDWH VHYHQWHHQWK DQG HDUO\ HLJKWHHQWK FHQW XU\
*RHUHH 6DPXHO YDQ +RRJVWUDWHQ DQG *8$UDUG GH /DLU
SRZHURISULQWYV WR WUDQVPLW DQ DUWLVWAV LPDJHV IDU
RI PRYLQJ *QLVKHG LPSUHVVLRQV SULQWV KDG EHHQ D PD
PDUNHW LQ (XURSHIRUPRUHWKDQDFHQWXU\DQG D KDOI
IDLU SURPLQHQW ERRN SXEOLVKHUV HYHQ LQFOXGHG VSHI
GHYRWHG WR DUWLVWLF SULQMW\RDY B RNSUDQWE PDBVFOHL
LQWHUQDWLRQDOL]JHG E\ WKH HDUO\ V  7RS UIREBW FHPWRIQ
LQWHUQDWLRQDOL]HG" :KHQ ZHUH HQJUDYHUV LQ WKH /R
UHSURGXFWLRQV DIWHU IRUHLJQ DUWLVWV RUWR ZRUN ZL
&XUUHQW KLVWRULHV RI'XWFK SULQWPDNLQJIUHTXHQW

WLRQDO FKDUDFWHU RI '"XWFK SULQWPDNLQJLQ WKHODWH

6UODHW GDQ YU\ XZH ZHUNHQ LQ SULQW XLWNRPHQ ]JRR]DO XZHQ Q
YOLH$PEHUWH@XYNDY YDQ ZRQGBBAUH 6FKLOGHUV KHEEHQ QRFKWDQV K}
GRRU KHW JUDHI\]JHU YHUNUHHJHQ 6Q 6 B P&IH®I YWDRW+ & R KRRUBWHARRR O
SRWWHUGDP KWWS KGO KDQGOH QHW JUL DUN woJ

0:DW KDDUH XLWZHUNLQJDDQJDDW ]\ LV YRRU KHW JH]JLFKW KHW J|
6FKLOGHUNRQVW KHHIW PDDU HHQ 2ULJLQHHO PDDU GH *UDYHHUNXQ
6FKLOGHUNRQVW YHHOH ZRQGHUHQ YHUWHOOHQ LQ KDDU DIZHH]JHQ |

WHIJHQZRRUGLJ =\ YOLHJIJW ]R ZHO GH JHKHHOH ZDHUHOG RYHU DOV
*HUXFKWY 6 *SUDUGURRWVBKNVNVEBHUERHN ZDDU LQ GH VFEIHGBEHUNRC
$PVWHUGDP i KWWS KGO KDQGOH QHW JUL DUN ‘

‘DYLG 3DLVH\ 63ULQWYVY DW WKH )UDQ3N XQW 4/%RRAMB UODY i 0



ULVHRI 6GRPHVWLFO LPDJHU\EHWZHHQ DQG L QGHHC
SULQWPDNLQJ LV WLJKWO\ LQWHUZRYHQ ZLWK LQWHUQDW
DWWUDFWHG LQWHUQDWLRQDO DWWHQWLRQ IRU KLV PDV\
ODUFDQWRQLR 5DLPRQGL IUHTXHQWO\ DGRSWHG /XFDVi VL
XVHLQ KLV RZQ SUL QWY PRXUK DWKWMHPHOGY D TXRWDWLRQ
ZLWK *JXUHV GHULYHG IURP OLFKHODQJHOREW O H @R Z0Q M B L
)LIXUH

YJLIXUH OHIW /XFDV YDQ /H\GHQ GRKOLBPHG DQG \MRH WR
BHUJLXV (QJUDYLQJ %ULWLVK OXVHXP /RQGRQ ,PDJH k 71
OXVHXP ULJKW ODUFDQWRQLRS5DLPRQGLDKWROIOREKH®D

7 (QJUDYLQJ %ULWLVK OXVHXP /RQGRQ ,PDJH k 7L
OXVHXP

2Q ODUFDQWRQLRAV TXRWDWLRQ RI /XFDV 0LAKH OCHUIGDRL Q& B
5HSURGXFWLRQV DV 5HV SR Q % UQ WXHAER QW $INHKQ\D KV K H Q W X U \



/IXEDV DOVR JDLQHG WKH DWWHQWLRQ RI WKH 1XUHPEHU
PDGH D SRLQW WR YLVLW WKH /HLGHQ DUWLVW GXULQJD M
3ULQWY SOD\HG D YDULHW\RIUROHV RQ WKLV WULS '°UHU K
WKH 1IHWKHUODQGY KHSURGXFHG PDQ\VNHWFKHV ZKLOH W
RI ZRRGFXW DQG HQJUDYLQJLPSUHVVLRQV +H FDUULHG Q
KL6/P D\ 3DWHILRMYV DQG DFFRUGLQJWR KLV GLDU\ JLIWHG C
RHXYUH RQ VHYHUDUOHRAFDYE PEW\ RI WKHVH SULQWYV WR ST
WULS 2WKHUV KRZHYHU VHUYHG DV REMHEWYV RI PXWXDC
KRVWY /LNHPDQ\JLIWV WKHVHZHUHRIWHQ VWUDWHJILE )
VHWRILPSUHVVLRQV WR WKHUHJHQW WKHRI1IHWKHUODQG
RIVWUHQJIJWKHQLQJKLVRZQ FRQWDFWVY ZLWK WKH QHZ +DS

'"OUHUHQJDJHG LQPXWXDODUWLVWLFJLIWJLYLQJZLWK YV
SULQWLPSUHVVLRQVDVZHOODVWKHRFFDVLRQDO GUDZQ S
VRXUFHV DQG WR VLJQDRPPONRDID ®IFMGRHP D IRUPHU SXSLC
ZKR KDG PRYHG WR $QWZHUS LQ UHFHLYHG D FRPSOHW
'oUHU DOVR PDGH FRQWDFW ZLWK WKH ZRUOG ODQGVFDSH S
IHWKHUODQGLVK DUWLVW VHYHUDO RI KLV RZQ SULQWYV DV
KLV *HUPDQ SXSLO +DQVE&ADQGH@PRWOMHQPUHU ZRXOG H[FKD
ZRUWK RI KLV RZQ SULQWV IRUD FRPSOHWH VHW RI /XEDVA F

*HRUJHV ODUOLHUDQG 0BPORUHAKWMHMQHHGVY.DU\RI+LV-RXUQH\WR Wk
*UHHQZLFK 1HZ <RUN *UDSKLF 6RFLHW\

2Q '°UHUDQGDUWLVWLFJLIWJILYLQJ VHH $U QR O0® VHWH/H'QDEZ WEJ 5|
QR 'HFHPEHU

'"UHU ZRXOG DOVR SDLQW KLV SRYOMBULHAK VO DPWRIIUH ULDQ G *LMVHQ

'DJPDU (LFKEHUJHU 6'°UHUDQG WKH1HWKHUODQGY 3DWWHUQV RI
L@KH(VVHQWHBO/DUHU6LOYHUDQG -H)UH\ &KLSSV6PLWK 3KLODGHOSK
UHVV



/HLGHQ RQ -XQH 7WHK YDOXHRIWKHVHJLIWV WR/XFDV LV SH
E\WKH VXEWOH FRUUHVSRQGHQFHYV BWRVEMHREIXIQ\G EHIQWZ Bl ¥k
RQH\HDU ODWHU DQG '°UHURAV ZRUNYV

'LWK WKH ULVH Rl ODUJH SULQW SURGXFWLRQ KRXVHV |
HQJUDYLQJLQWKHPLG VL[WHHQWKFHQWXU\ FROODERUDY
LQWHUQDWLRQDO GLPHQVLRQV B6RPH'XWFK SULQWPDNHU\
HQJUDYLQJV IRU ,WDOLDQ SDLQWHUV LQ 9HQLFH DQG 5RPH
(XURSHDQVAi UHSXWDWLRQ IRU SULQWPDNLQJ VNLOO WKD\
9DVDBERUQHOLYV &RUW LQ 5RPH IURP 1 IRXQG JUHDW \
IRUPDMRU ,WDOLDQ SDLQWHUV VXFKDV 7LWLDQ )LJXUH
DQG )HGHULFR,OXFGEGOGUWRLRQ WR *HUPDQ DQG ,WDOLDQ FHQW
FHQWXU\ SXEOLVKLQJ KRXVH %[ “4XDUNRDNFAMOMEAEE NV SHF LD (
LQ+XHQWLDO WR PXOWLSOH JHQHUDWLRQV RI 'XWFK SULQ'
FKDSWHU GXULQJKLV HDUO\FDUHHU LQ +DDUOHP EHWZHH
VHYHUDO SULQWV WR EH SXEOLVKHG LQ $QWZHUS E\ &RFN

*DOOHAV H[SHULHQFH ZRXOG EH PLUURUHG LQ WKH IROO
PDNHUV (DUO\LQ KLV FDUHHU +HQGULFN *ROW]LXV SURGX
*DOOH DIWHU D ZLGH UDQJH RI DUWLVWY *ROW]JLXV OLYHC

ODUOLHU DGO EIUNHFK® '°UHU 'LDU\

.DULQ 2UBREBUBFKW '°UHU XQG /XFDV YDQ /H\GHQ HLQ 9HUJOHLFK
+DPEXUJ +DPEXUJHU .XQVWKDOOH 7

'DYLG/DQGDX 69DVDUL 3L RNVGEQ® 3RV BRE K DU \ i B6KDUR
*UHJRIDWVDUL DQG WKH 5 HEXRLOAMDIWRICS $ V& WD W H 7

ODQIUHG @HRUMHINYV &RUW $FFRPSOLVKHG 30 BDRWMHWENNED A UORR/P XR R
%R\PDQV 9DQ %HXQLQJHQ *HUW -DQ YDQ GHU 6PDQ 6'XWFKDQG )Ol
63ULQW 4XDWRHUBHSWHPEHU i

6HH VHFWLRQ



JLJXUH &RUQHOLV &RUW DIWHU 7LWLDQAV DOWDUSLHFH
$QWRQLR /PO Q&QEFLAMWLRQ(QJUDYLQJ [ FP %ULWLVK
IRQGRQ ,PDJHK 7UXVWHHV RIWKH %ULWLVK OXVHXP



EDVHG LQ $QWZHUS ZRUNLQJ YLD FRUUHVSRQGHQFH PXFK
KLVHDUO\\HDUV *ROW]LXV ZRXOG FRQWLQXH WKLV PRGHO
VHWWLQJ XS KLV RZQ LQGHSHQGHQW VWXGLR LQ 7KH F
*ROW]LXV DQG %DUWKRORPHXV 6SUDQJHU FRXUW SDLQWH
WKHGHVLJQ FXWWLQJ DQGPDUNHWLQJRIDSULQW FRXOG
,Q RU 6SUDQJHU VHQW D ODUJH IX0OO0O\ *QLVKHG GUD?Z
FRXUWWR +DDUOHP ZKHUH*ROW]LXV KDG UHFHQWO\HVWD!
%\ *ROW]LXV KDG WUDQVIRUPHG 6SUDQJHURAV GUDZLQJ L
GHGLFDWHG WR :ROIJDQJ5XPS DQR,FLDO DW WKH 3UDJXH |
RI WKH SULQW VXJJHVW WKDW PXOWLSOH YHUVLRQV ZHUH "
DQG +DDUOHP EHIRUH WKH SIKILQVE ZDYWZRXIO)EEH PDUNH YV
LQWHUQDWLRQDO )UDQNIXUW ERRN IDLULQ 6HSWHPEHU RI

+LHURQ\PXV &RFN DOVR H[HUWHG D ODVWLQJLQ+XHQFHF
IHWKHUODQGV ZLWK D VHULHV RI)OHPLVK FRXQWU\VFHQHYV
WHU RIWKH 6PDOO /DQGVFDSHVS6 HQJUDYHG E\ 7RKKIVGIQHV D
XQDVVXPLQJ SULQWYV LQVSLUHG PXOWLSOH JHQHUDWLRQV
WR SURGXFH ERWK GLUHFW FRSLHV DQG LQVSLUHG UHQGL
GHYHORSPHQW RI ERWK WKH SULQWHG DQG SDLQWHG 'XWF|

6XUYLYLQJ SURRIV E\ -DQ 0XOOHU EHDU KDQG GUDZQ FRUUHFWLRQ
PDLQWDLQHG FORVH LQYROYHPHQW LQ WKH SULQW SURGXFWLRQ SUR
O0XOOHU DV 3ULQVBPDRMWWKDPBWRHUOBHSWHPEHU DOVR VHH $QQ!
6SUDQJHU BEMHOWRUQJIHQ X (QWVWHKXQJ XQG )XQNWLRQ YRQ 6WLFK
LBGXGROI,, 3UDJXHDQG WKH :RUOG 3DSHUV RRP WKH ,QWHWHBDWLRQDC
IXERP«U .RQHEQ» %HNHW %XNRYLQVNY DQG ,YDQOXFKND 3UDJXH $U\

/HH+DROW]LXYV FDW

&RFN DOVR VHUYHG DV D QRUWKHUQ FRQGXLW IRU ,WDOLDQDWH Ol
GHSLFWLQJ ,WDOLDQ WRSRJUDSK\DQG 5RPDQ UXLQ\3L% RIRWHHZL ¥ G HA/DN
+LHURQ\PXV &RFN 5HFRPPHQGL@ILRLNGXY QM SHKWMHILHOD GV 4XDUWHUO\ |

QRYV -DQXDU\ 7



JLIXUH % DUWKRORMKHIXMGSUQ QYHVW R1 &X S LG DIHR3V\FK
LQEURZQ EUXVKLQJUH\ KHLIKWHQHG ZLWK ZKLWH JRXD Fk

SDSHU FRDWHG ZLWK D OLJKW JUH\ SUHSDUDWLRQ LQGHQ\
S5LMNVPXVHXP $PVWHUGDP

JLIXUH  +HQGULFN*ROW]LXV DIWHH BIG\S KR O RFCHXWV B 58
DQG 3V\FKHQJUDYLQJ FP | FP 5LMNVPXVHXP $PVWFE



GHFDGHV RIWKHVHYHQWHHQWK FHQWXU\ +DDUOHP SULQW
YDQ GH 9HOGH , :LOOHP %X\WHZHFK +HUFXOHV 6HJHUV DQ
SURGXFH WKHLU RZQ YHUVLRQV RI WKH ORFDO UXVWLF OD
6PD\/DQGVEDSHNW7KHVHLPDJHYV ZKLFKKLJKOLJKWHG VSHFI
DVZHOODVPRUHJHQHUDOL]JHG 6'XWFK& YLHZV IHDWXUHG
GXQHV FDQDOV DQGVLJQVRIORFDOLQGXVWU\VXFKDV Ol

7KLV ORFDO WXUQ LQ SULQWPDNLQJ KDV EHHQ FRQQHFW &
QDWLRQDO LGHQWLW\ GXULQJ WKH FRXUVH Rl WKH UHYRO\
$00 RI WKHVH SULQWPDNHUV MRLQHG WKH +DDUOHP JXLOG
SLRQHHULQJWDOHQW ZKR HDFK WRRN XS WKH SULQWHG OD
RUDQRWKHU 7KHVH ODQGVFDSHV UDQJHG LQ VSHFL*FLW\ L
RI VSHFL*F ORFDWLRQV VXFK DV (VDLDV YDQ GH 9HOGHAV L
VWUXFWXUHWKDW PD\KDYHKHOG SDUWLFXODULPSRUWDQ
DIWHUWKHVLIJQLQJRIDWHPSRUDU\WUXFHEHWZHHQ WKH ¢
JLIXUH 2WKHU ODQGVFDSH SULQWYV E\WKHVH +DDUOHP
DOEHLW LQGLVSXWDEO\ 6'XWFK6 YLHZV )LIJXUH 1RU ZD
'XWFK ODQGVFDSH WUDGLWLRQ OLPLWHG WR VHHPLQJO\ U

2Q WKH UHODW L RRDAK/ DR B MIRBMMKY SULQWHG ODQGVFDSH WUDGLWL
$OH[DQGUD2QX!l 6(QYLVLRQLQJIHWKHUODQGLVK8QLW\ &ODHV 9LVVF}
BULQYRXKBQDO RI +LVWRULDQV RQRHWKHUODQGERK $UW  MKQD
$OH[DQGUD 2QX| 620G 30DWHV 1HZ ,PSUHVVLRQV /RFDO /DQGVFDSE
$QWZHUSHBUW % X\GIRVLQ'HFHPEHU i

'DYLG )UHHRWHHWIDQGVFDSH 3ULQWYV RI WKRE GRQ HB WIHMIQOWKK 0&N @
SXEOLFDWLRQV i &DWRKHQHQWKHRKVMKXBQGVFDSHLQ6HYHQWH
7KH +DDUOHP 3ULQW 6HUL B IDYAHU KIWRK3IPBUHNQ WKWWBHQQV\OYDQLD 6WDV

FK



ZRXOG FRPPRQO\PL[IDQWDVWLFODQGVFDSHV )LJXUH L
LQFOXGHG ERWK VSHFL*FODQGPDUNV DV ZHOODV JHQHUDC

JLJIXUH -RKDQQHVDQG/XFDVYDQ 'RHWHFXPDIWHUWKH 0L
9L\DJH 5RDG ZLWKSXDPALNKHG (WFKLQJ UHWRXFKHC

[ FP 1DWLRQDO *DOOHU\RI$UW :DVKLQJWRQ ,PDJH
RI$UW :DVKLQJWRQ

7KLV LQWHUQDWLRQDO +RZRILPDJHVDQG LQ+XHQFH GL(
ODWH VL[WHHQWK FHQWXU\ WKH QRUWKHUQ 1HWKHUODQG
JURZWK WKDQNV WR WKHLU XQPDWFKHG FRQWURO RI LQW
ZRUOG $V WKHLU SURVSHULW\ LQFUHDVHG PDQ\ 'XWFK C
VRXJKW WR DGG LQWHUQDWLRQDOL]LQJHOHPHQWY WR WK

SREHUW )XFFL 6$UFDGLD 8QERXQG (DUO\ 'X\WFKQDQGL\HADS B GULQ
UHJLX@FXD@MDQ GH BHOMBHQ 30LQW 7KH *OREDO -RXQ&DO RI3ULQWYV D
KWWS DUWLQSULQW RUJ DUWLFOH DUFDGLD XQERXQG



J)LIXUH (VDLDV YDRUMWHZIHODIGEHIHQVHY DW 7KROHQ RQ W
(WFKLQJ [ FP S5LMNVPXVHXP $PVWHUGDP

JLJXUH -DQ YDQ:GOWHMOGBIFGVFDSH (WFKLQJ 1DWLRQDO
RI$UW :DVKLQJWRQ ,PDJHFRXUWHV\1DWLRQDO *DOOHU\



JLIXUH -DQ YDQ GHVWRBBB W KH AZHOLYHVOR QW KW FKLQJ
1IDWLRQDO *DOOHU\ RI $UW DVKLQJWRQ ,PDJH FRXUWF
‘DVKLQJWRQ



FXOWXUDO OHJLWLPDF\ LQ WKH EURD G H 6 2 RRHOIZORZ BI\DHAO R
'XWFK DUWLVWY DOVR WUDYHOHG VRXWK WR VWXG\DQG SD
FRPPXQLW\L@YRPHQHQW 'XWFKDQG )OHPLVK SRUWUDLWL)
LQ WKH (QJOLVK FRXUW DQG SULQWPDNHUV IURP WKH /R
GHPDQG LQ /RQGRQ /LNHZLVH IRUHLJQ SXEOLVKHUV DQG &
WKULYLQJIRUWKHUQ IHWKHUODQGYV D SDUWLEXODUO\ DW\

7KH SROLWLFDO HQYLURQPHQW PD\ QRW KDYH EHHQ DV F
DFURVV LQWHUQDWLRQDO ERUGHUV KRZHYHU 7KH VWDU
LQ PD\KDYH PDGH LW PRUH GL,FXOW IRUDUWLVWYV LQ W
LOQOWHUQDWLRQDO EXVLQHVV IURP WKH HDUO\ WUDQVPLV\
WR WKH ODUJH VKLSPHQWYV RI *QLVKHG LPSUHVVLRQV UHT)
EXVLQHVV $W WKH VDPH WLPH WKH +RXULVKLQJ HFRQRP)\
LQGXVWU\LQ $PVWHUGDWK®SBQWHFX\ORIWQWHUQDWLRQDO
R) DQGDQLQFUHDVLQJ DPR X D QERIPORFCHVWERYWSS®\OLNH
DQG $PVWHUGDP 'XWFK SULQWPDNHUVDQG SXEOLVKHUV PL
PRUH GRPHVWLF FRQQHFWLRQV WKDQ HYHU EHIRUH 1RZ
LQWHUQDWLRQDO SDUWQHUV WR SURGXFH SULQWV 'XWFK
FRXOG LQFUHDVLQJO\ ZRUN ZLWK WKHLU RZQ FRXQWU\PH(

2QWKHLQWHUHVW LQ OHJLWLPLILQJ'XWFKFXOWXUHRQWKH (XURS
7TKH'XWFK $UFDGLD 3DVWRUDO $UWDQBWRZHXGOPORKHQ & R GREFEHO |

2Q VHYHQWHHQWK FHQWXU\'XWFKDUWLVW VD@ @ WRHVWPLMDK, W MCK\

&HQWXU\'XWFK $UQWERWQODE ,WIDWOK -XGLWK OHUEHUQH $PVWHUGDP 5LM

+DUZRRG &KULVWRSKHU %URZQ DQ®¥GQH HKE B UMW HXWHO/DQE V F |
/JRQGRQ 'XOZLFK 3LFWXUH *DOOHU\

3DXO +RIWLM]JHU 6$QWZHUS %RRNV 3XEOLVKLQJ D@6 RX®WXUDC
$FKLHYHPHQW LQ (DUO\ ORGHUQ (XURSH *ROGHQ $HO/ 130 WQWRZM USU OF
2A%ULHQ &DPEULGJH &DPEULGJH 8QLYHUVLW\3UHVV 7

,ELG



D+RXULVKLQJ'XWFK DUW PDUNHW ERWK LQ $PVWHUGDP D
SBWUHFKW DQG 'HOIW DSSHDUV WR KDYH VXSSRUWHG D PRU
QHWZRUN WKDQ KDG H[LVWHG LQ WKW QB VB8R W\LLEEH QWKID \
VDPH GHFHQWUDOL]DWLRQ PD\KDYH VSXUUHG PRUH GRPHYV
LOOXPLQDWHKRZWKHEDODQFHRIWKHVHLQFHQWLYHV FKD
DJDLQ WXUQ WR QHWZRUN DQDO\VLYV

OHWKRGRORJ\ OHDVXULQJ QWHUQDWLRQDO ,

‘KHQ DQG WR ZKDW H[WHQW GRDFWRUV ZKREHORQJWR RQ
HDFK RWKHU YHUVXVWRDFWRUVLQDQRWKHU" 7KLV LV D FF
DQG FDQ EH PHDVXUHG E\ XVLQJ WKH JURXS H[WHUQDO JU|
LQGHFKH (, LQGH[ PHDVXUHV WKH EDODQFH EHWZHHQ WKH
PDGHZLWKLQDVSHFL*HGJURXS LQWKLVFDVH QDWLRQDO
RXWVLGH WKDMW XWRIXS 7KLV LQGH[FDQ ZRUNDW VHYHUDO V
TXDQWLI\DQ HQWLUH JURXSAY SURSHQVLW\WR FRQQHFW Z
FRQQHFWLQJWR QRQ 'XWFKDUWLVWY $SRVLWLYH(,LQGEH
JURXS PDGH PRVW RI WKHLU FRQQHFWLRQV WR QRGHV EHC

6HH VHFWLRQ

6HH IRUH[DPSOH *RGLQKR GHODWRY HW DO 63HHU ,Q+XHQFHLQ W
D /DUJH 6RFLDOODHQMZRIBN @W ,QIRUPDWLRQ®RVWBIPV 4XDUWH U®GR L
VVUQ

7KH (,LQGH[ FRPSULVHV WKH UDWLR RIWKHGL)HUHQFHNREHWZHHQ W
DQGLQWHOQOROY WR WKHWRWDO QXPEHU RIOLQNV WKH JURXS PDNHYV

Ne N
ne + n|

2ULJLQDOO\ SURSRVHG LQ 'DYLG .UDFNKDUGW DQG 5REHUW 1 6WHUQ
WLRQDO &ULVHV $Q ([SHU L6RFQ O G \B\IERRMRIRRXQD &XADHHU O \ i
GRL DOVR VHH +DQQBARMMRBRBVBLBGWHR 6RFLDO 1HWZRUN OH



QHIJDWLYH (, LQGH[ LQGLFDWHYVY WKRVH QRGHV PDGH PRVW
2QH FDQ DOVR PHDVXUH WKH (, LQGH[ RI D VLQJOH LQGLYLC
FRQQHFWLRQV WKH\ PDNH WR PHPEHUV RI WKHLU RZQ JURX
DQRWKHU

Group A
! " [ | 10 external : 50 intern¢
|| " " El index = -0.67

l " || Group B
I o1 | 10 external : 8 internal
| I " Elindex = 0.11

l I | Group C
I | | | | | | 0external : 30 internal
I I | 1 El index = -1

JLIXUH $ QHWZRUN ZLWK WKUHH JURXSV RI  QRGHV H
LOQWHUFRQQHFWHG VR ZKLOH LWV PHPEHUV GR PDNH VRPH
WKH\ FRQQHFW WR HDFK RWKHU 7KHUHIRUH WKDW JURXS |
JURXS % RQWKHRWKHUKDQG PDNH D VO HRW B MEDWQIRI W
WKDW JURXS D SRVLWLYHLQGH[ 1RGHV LQ JURXS & FRQQHT
VR WKDW JURXS KDV WKH ORZHVW SRVVLEOH (, LQGH[RI

-XVW DV QHWZRUN FHQWUDOLW\ FRXOG EH PHDVXUHG D\
'XWFKDQG )OHPLVKSULQWPDNLQJFRPPXQLWLHVLQ WKH S
EH PHDVXUHG IRUHDFK UHJLRQDO QDWLRQDO FRPPXQLW\
SHULRB8PDUFDWLQJ WKH 6ERUGHUVG6 RI QDWLRQDOLW\ LQ V
LQKHUHQWO\WULFN\ SUREOHP SHUKDSV QR PRUH VR WKDQC

6HH VHFWLRQV RQGDWD DQG RQLQIHUULQJSURGXFWLRQ QHV



GXULQJ WKH DJH RI WKH (ZKKWXWHFXUV :3BW Rl1 $SEMXUDWLR
ZDNH Rl1 WKH 8QLRQ RI 8WUHFKW WZR \HDUV SULRU PDUN\
WKH VHYHQWHHQ 8QLWHG 3URYLQFHV LQ WKH QRUWKHUQ
WKH 6SDQLVK FRQWUROOHG VRXWKHUQ 1HWKHUODQGV $¢
KLVWRULFDO ODQGPDUN LW ZDV VRRQ IROORZHG E\ ODUJH
DV3URWHVWDQWY DQG RWKHU QRQ &DWKROLFV +HG UHOL.
UHODWLYHO\PRUH WROHUDQW QRUWK 0ODQ\RIWKHVH PLJ
&RQLQ[ORR &ODUD 3HHWHUV DQG5RHODQGW 6DYHU\ ZKR
GHYHORSPHQW LQ WKH 8QLWHG 3URYLQFHYV

JOHPLVK SULQWPDNHUV DOVR HPLJUDWHG WR WKH QRUW
-DQ YDQ /RQGHUVHHO ERWK RI ZKRP PRYHG WR 5RWWHUGD
%UX\Q E\ $V QRWHG HDUOLHU )OHPLVKODQGVFDSHV ZHUH
SRSXODULGLRPRIORFDO'XWFKFRXQWU\VLGH SULQW VHUL
SULQWPDNHUV LARWRBBLWDUWLVWYV IURP WKHVH WZR FRXQW
GLYLVLRQ

2Q WKH FKDOOHQJH Rl FRQVWUXFWLQJ WKH ULJKW QDWLRQDO FR
LQ SDUWLFXODU VHH -DQ 3LHW )LOHGW .RN 6(DUO\ IHWKHUODQGLYV
3IHL)HU +HONH OLW GHQ *H]JHLWHQ %U°KH 'UXFNJUDSKLN GHU 1LGHUO
'UXFNJUDSKLN YRQ GHQ $QI¢QJHQ ELV XP LQ GHU 6DPPOXQJ Gl
.DPELQH3WW®W 4XD WRHUBHSWHPEHU

SHWHU YDQ GBNVWRIHAHEY $QIJHOV 3URSKHWYV 7KH20G 7THVWDPHC
RRP /XFDV 9DQ /H\GHQ BWRXEHRBEUDQGXWFK *UDSKLF $UW $PVWHUGD
SHPEUDQGWKXLY 5HPEUDQGW ,QIRUPDWLRQ &HQWUH

2Q WKLV LQ+XHQFH VHH (ULF -DQ 60XLMWHU 62Q %UDEDQW 5XEEL
5LYDOU\ DQG WKH *URZWK RI WKH ODUNHW IRU 3DLQWLQJV LQ WKH )LUV'
-RXUQDO RI +LVWRULDQV RQR HW KHRHPEM®LVK $UW GRL MKQD

BWHSKDQLH 3RUUDV G65HSHDW 9LHZLQJ +BHLGFGVUXLFING-¥ RADIGH. X N K BI (U -
&DQRI®G -RDQQD :RRGDOO /RQGRQ &RXUDXOG ,QVWLWXWH RI $UW
QHWKHUODQGLVKFDQRQ JURXSV HVVD\ KWPO 2QXI| 620G 30DWHYV 1t

WLV DOVR ZRUWK QRWLQJ WKDW IRU PDQ\IRUHLJQ SDWURQV 06"
ZLWKRXW D GL)HUHQFH 6HH IRU HI[DPSOH ,WDOLDQ GLVDJUHHPHQW |
+RQWKRUVW VKRXOG EH UHIHUUHG WR DV )OHPLVK 6*HUDUGR )LDPPLC



2Q WKH RWKHU KDQG WKH GLVWLQFWLRQ ZDV LPSRUWDQ
ZKR IHDUHG WKDW WKH VXGGHQ LQ+X[ Rl ZHOO WUDLQHG D
RI WKH FHQWXU\ ZRXOG +RRG WKH 'XWFK PDUNHW $V D UH"
WR SURWHFW QDWLYH 'XWFK DUWLVW X HUWRP WKILR/QKZVFR O §
PDLQHG XQGHQLDEO\XVHIXOIRUDUWKLVWRULDQV DQG LV
DQDO\WLYV %RWKWKH %0DQG WKH5.0 GDWDEDVH GL)HUHQ\
1IHGHUODQGVS DQG 6)OHPLVKG 6=X)1RUIWBH IBXDGEV & \D BW\
DQDO\VLY ,ZLOODEFHSW WKH SUH VKIQOW G\DKU B E Y \DH) ALBP[S WV
FRPSURPLVH D EHQH*W WR WKLV FRPSXWDWLRQDO IUDPH
FODVVL*FDWLRQ VFKHPHV IRUDUWLVW QDWLRQDOLW\ PD\E
DQG WKHLU UDPL*FDWLRQV FRPSDUHG WR WKH UHVXOWYV SL

SHVXOWYV &DWDO\WWVDQG6XGGHQ 6KLIWV

JLJIXUH SORWVWKHFKDQJLQJ(,LQGH[IRU'XWFK )OHPLVK
,WDOLDQ SULQWPDNLQJ FRPPXQLWLHY EHWZHHQ i FF
IURPERWKWKH %0DQG 5.0 GDWDVHWY $VLQWKHVWXG\RIF
*QG WKDW ERWK PXVHXP GDWDEDVHV UHWXUQ URXJKO\ HTX
DQG )OHPLVK SULQWPDNLQJ FRPPXQLWLHV ([SDQGLQJ RX!I

ODWWKHZ ' /JLQFROQ 66RXUFHV IRU*HUULW Y DER XREG W KIFRWVHWALQ W B @ L+
RI$UBMULQJ

60OXLMWHU 62Q %YUDEDQW 5XEELVK 6

:KLOH WKH 5.0 DVVLIJQV RQO\ RQH QDWLRQDOLW\ SHU DUWLVW WK
QDWLRQDOLWLHYV WKRXJK RQO\ VL[ SULQWPDNLQJ DUWLVWYVY KDYH EH
1LFRODV GH %UX\Q 'DQLHOYDQGHQ %YUHPGHQ (JEHUW YDQ 3DQGHUHQ

%RWK WKH5.0DQG %0 EHIJILQ WR FODVVLI\DUWLVWY ERUQ LQ WKH ¢
0%HOJLDQ %HIJLVFK6 KRZHYHU WKHUHDUHRQO\D VPDOO KDQGIXO RIV
SHULRGH[DPLQHG KHUH )RUWKHSXUSRVHV RIWKLVDQDO\VLV WKH
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JLIXUH 7KH (, ,QGH[ IRU 'XWFK )OHPLVK )JUHQFK %ULW
SULQWPDNLQJ FRPPXQLWLHY EHWZHHQ i $W DOO FF
DUHWRDFWRUV RXWVLGH WKHLU QDWLRQDO JURXS $W W
DQGH[WHUQDO FRQQHFWLRQV $W DOOWKHLUFRQQHFWI

JURXS



(XURSHDQ UHJLRQV WKH %0DQG 5.0 GDWDVHWYV DOVR URX.
JUHQFK *HUPDQ DQG ,WDOLDQ SULQW SURGXFWLRQ 7KHF
WKHWZR GDWDVHWYV LV IRUWKH (, LQGH[RI WKH (QJOLVK SU
YDVW VXSHULRULW\ Rl WKH %0iV KROGLQJV LQ (QJOLVK SU
IURP WKH %0 GDWD LV OLNHO\ PRUH UHSUHVHQWDWLYH WKE

'XWFK DUWLVWY SULPDULO\ FRQQHFWHG WR IRUHLJQ FF
ZKHQ WKH\ VKLIWHG TXLFNO\ WR D URXJKO\ HYHQ VSOLW E
FRQQHFWLRQV $IWHUWKLVVXGGHQ VKLIW 'XWFKDUWLVW
PRVWO\GRPHVWLF FROODERUDWRUV KRYHULQJDURXQG D

RIWKHLU FRQQHFWLRQV WR IHOORZ 'XWFKPHQ 7KH )OHF
SUHVHQWYV D URXJK LQYHUVH RI WKLY SDWWHUQ PDNLQJ P|
WKH VL[WHHQWK DQG HDUO\ VHYHQWHHQWK FHQWXULHV E
PDMRULW\ HIWHUQDO FRQQHFWLRQV

7KHVH UHVXOWYVY VXSSRUW WKH K\SRWKHVLV WKDW 'XWF|
PHVWLF 6WXUQO QRW RQO\ LQ VXEMHFW DQG VW\OH EXW
SURGXFWLRQLWVHOI 'XWFK DUWLVWY UDSLGO\VKLIWHG L
WKHLU GHVLJQV UHSURGXFHG E\ IHOORZ 'XWFK SULQWPDN
IRUHLJQ HQJUDYHUV (YHQPRUHGUDPDWLFDOO\ 'XWFK SUL
H[FOXVLYHO\ ZLWK IRUHLJQ SXEOLVKHUV OLNH +LHURQ\P X"
PRUHZLWK'XWFKSXEOLVKHUV PDQ\RIZKRPKDG WUDLQHG
RSHQLQJWKHLURZQ VKRSV ,WLVVRPHZKDW VXUSULVLQJ"
WK H V ZHOO EHIRUH WKH FRPPRQO\ DEFNQRZOHGJHG EX
VXEMHFWV LQ +DDUOHP LQ WKH V (YHQPRUHVXUSULVLQ
SULQW SURGXFWLRQ FKDQJHG :LWKLQ MXVW DIHZ\HDUV ']
RYHU WKUHH TXDUWHUV RI WKHLU FRQQHFWLRQV WR IRUHL
ZLWK FHQWUDOL]DWLRQ FKDQJHV WKH (, LQGH[ ZKHQ WKH)



7KH UHVXOWV IRUWKH 6RXWKHUQ 1HWKHUODQGLVK SULC
WH[WXDOL]H WKH FKDQJHV REVHUYHG LQ WKDW FRPPXQLW
FKDSWHU $URXQG VKRUWO\ DIWHU WKH QXPEHU RI Sl
HUQ 1HWKHUODQGY EHJDQ WR GHFUHDVH )LJXUH )OHP
VXGGHQO\ EHJDQ WR PDNH D JUHDW GHDO PRUH H[WHUQDO
JOHPLVK SULQW SURGXFHUVEHJDQ ORRNLQJIRUZRUNDQGF
LQ UHVSRQVH WR WKH JHQHUDO VWDJQDWLRQ RI WKH )OH
VHYHQWHHQWK FHQW XU\

7KLVHYLGHQFHDOLJQV ZLWK WKHULVHLQ RWKHU )OHPL)
WKH VHYHQWHHQWK FHQWXU\ ,Q DQ DQDO\VLV RI VHYHQW|
&ODDUWMH5DVWHUKR)DQG )LOLS9HUPH\OHQ IRXQG WKDW
GRZQWXUQ DQG WKH FRPSDUDWLYH VWUHQJWK RI WKH 'XW
ERRN SXEOLVKHUV GUDPDWLFDOO\LQFUHDVHG WKH DPRXQ
WKH\ H{SRUWHG YLD WKH 1IRUWKHUQ 1HWKHUODQGV LQ WK
7KHVH UHVXOWV VXJJHVW WKDW SURGXFHUV RI DUWLVWL
+RZHYHU WKLV DQDO\VLV JUDQWY VWDUWOLQJLQVLJIKW L
WKDQ D JUDGXDO FKDQJH LQ EHKDYLRU SOD\HG RXW RYHU
UDSLG

2QH PLJKW SRLQW WR HYHQWY DW SDUWLFXODU SRLQWYV
H[SODLQ WKHVH UHJLRQVA FKDQJLQJ EDODQFH RI GRPHVW
FROODERUDWLRQV 7KHHQGRIKRVWLOLWLHV LQ ZDV W

&ODDUWMH 5DVWHUKR) DQG )LOLS 9HUPH\OHQ 67KH =HHODQG &R Q
IRUWKHUQDQGB6RXWKHUQ 1IHWKHUODQGV 'YBIYQ ®WXLH S\HXYUHHM FOHADWDK (&
7JUDGHLQ ,PDJHV WHKG WHKIBHPVOPWEKY DQG 6RSKLH 5DX[ 7XUQKRXW ¢

5DVWHUKR) DQG 9HUPH\OHQ VXJJHVW WKDW WKH *QDO GHVWLQDWLF
PDUNHWV LQ ,EHULD RUWKH %DOWLF ZKLFK ZHUH PRVW HDVLO\DFFHV\
%ORQG§DQG +DUDOG 'HFHXODHU 67KH 3RUWRI$QWZHUSDQG ,WV +LQW
DQG*RYHUQPHQWS3ROLFLHV LQ WK H DWIKWLPGH , IGXRHDWLHWLIHYGBIXE O L F
JRXUWK IRUWK 6HD +LVWR U\ &R ®lIG BIDQBH. (UWBXYXUWDYLG - 6 WDUNH\ I
$XVWEY 6WDYDQJHU 6WDYDQJHU ODULWLPHOXVHXP i



WKH KLVWRU\ Rl WKH /RZ &RXQWULHV +RZHYHU LWLV DOO
WLRQV IRUFKDQJHVLQ WKHVH W\SHV RI VRFLDO QHWZRUNV
ZH FDQ REVHUYH UDSLG VKLIWV IURP PDMRULW\ H[WHUQDC
FROODERUDWLRQ LQ WKH )UHQFK DQG (QJOLVK FRPPXQLW
SDWWHUQ VHHQ LQ WKH QRUWKHUQ 1IHWKHUODQGV %RWK \
DOVREHJLQ WKLV SHULRG PDNLQJPRVW RIWKHLUFRQQHFW
WKHLU RZQ VHSDUDWH LQZDUG VKLIWV DW DQG UH
,WDOLDQ SULQW SURGXFWLRQ QHWZRUNV RQ WKH RWKHU
FRQQHFWHG RQO\WR WUHQG JUDGXDOO\ WRZDUGYV PRUH |
*HUPDQ QRU WKH ,WDOLDQ SULQWPDNLQJ FRPPXQLWLHV P
(XURSHDQ FRXQWHUSDUWYV

W VHHPV OLWWOH FRLQFLGHQFH WKDW WKH UHJLRQDO Q
FRQQHFWLQJRUHYHQO\FRQQHFWLQJLQ WKH PLG VL[WHH
ODQGV ,WDO\ DQG *HUPDQ\ DOVR KDG VRPH RI WKH ORQJF
GLWLRQV GDWLQJEDFN WR W K0 0 B VG *3 RWHIQWWK. 6Bl @ WX O \
SULQWPDNLQJLQIUDVWUXFWXUH WKRVHUHJLRQV PD\KDY
SURGXFWLRQ QHWZRUNV DQG DUWLVWYV ZHUH IUHH WR FKFR
ODERUDWRUV $VSLULQJSULQWPDNHUV IURP DUHDV ZLWK
FRPPXQLWLHY RQWKHRWKHUKDQG ZRXOGKDYHKDG OLWW
FHQWHUV ZLWK PRUHHVWDEOLVKHG SULQWPDNLQJLQIUDV

$V WKH DQDO\VLV LQ FKDSWHU VKRZHG EXLOGLQJ XS
QHWZRUN WRRN WLPH DQG UHVRXUFHV 2YHU WLPH WKH\
ZRXOG EHJLQ WR FXOWLYDWH PRUH QDWLYH WDOHQW NQI
H[SHULHQFHG SULQWPDNHUV WUDLQHG QHZ VWXGHQWYV DC
WR HVWDEOLVKLQJ WKHLU RZQ SXEOLVKLQJ *UPV $V GRPH

/DQGDX D Q G73OHUSH@DIO/ VBIQFH 3ULQW



WKHLQFHQWLYHIRUDUWLVWY DQG SULQWPDNHUYV WR SDU\
UHVXOW D VKDUHG SDWWHUQ RIDVXGGHQ 6LQZDUG WXUQ
QRUWKHUQ 1HWKHUODQGY )UDQFH DQG (QJODQG 1RWDE
LQ FRPPXQLWLHV WKDW ZHUH FRQFHQWUDWHG LQ SDUWLF
IRUWKHUQ DQG 6RXWKHUQ IHWKHUODQGYV (QJODQG ZLW
FRPPXQLWLHV VSUHDG DFURVV D ODUJHU DUHD ,WDOLDQ
VXJIJHVWV WKDW ODUJHU VWUXFWXUDO DQG GHPRJUDSKLF
,QGHHG WKH SDWWHUQ RI HDUO\ SULQWPDNLQJ PDVWHU
JLYLQJ ZD\LQ WKH ODWHU VHYHQWHHQWK DQG HLIJKWHHQV
IHWKHUODQGYV )UDQFH DQG (QJODQG PLUURUV WKH JHQ
SRSXODWLRQV RYHU WKLV VDPH SHULRG )LJXUH 7KH VK
LQ ,WDOLDQ DQG *HUPDQ FLWLHVY GHFUHDVHG EHWZHHQ
JUHQFK DQG (QJOLVK FLWLHV LQFUHDVHG 'XWFK XUEDQ S
VDPH WLPH WKDW WKH 'XWFK SULQWPDNLQJ QHWZRUN KDC
JUHDWHVW SUHOQMUHARBGEHMRWLRQV 7KHVH REVHUYHG VKLI\
LQWHUDEFWLRQ PD\ KDYH EHHQ GULYHQ OHVV E\ SDUWLEXO
DUWLVWLF PRYHPHQWY DQG PRUH E\ JUDGXDOO\EXLOGLQ
FKDQJHV LQ SRSXODWLRQV DQG WKH QHFHVVDULO\ FROODI
$OWKRXJK VSHFL*F KLVWRULFDO HYHQWYV PD\ FHUWDLQ
SULQWPDNHUVDQG SXEOLVKHUVIURPGL)HUHQW FRXQWUL'}
RU PLOLWDU\ FRQ+LFWYV ZHUH VKRUW WHUP KDSSHQLQJV \
RI ORQJ WHUP LQFHQWLYHV DQG SRSXODWLRQ WUHQGV 7
EORFNDGH Rl WKH 6FKHOGW WKH HQG RI WKH (QJOLVK FLY
KDYH WLSSHG WKH EDODQFH RI LQFHQWLYHV DQG VSDUNHC
RUJDQL]DWLRQ +RZHYHU 1QH¥FKNARDEDXHGIWWKZN/BHR UJ D Q L
FKDQJHV WKHVXHUMQWRWKHU ZRUGVY WKH H)HFWV RI RQH



RUHFRQRPLF VKLIWDORQH PD\QRW KDYH SRZHUHG WKH "X\
FHUWDLQ HYHQWYV PD\KDYH FDWDO\]HG WKH RUJDQL]DWLR
EHHQPDGH SRVVLEOH DQGLQGHHGLQHYLWDEOH E\WKH E.
LQWHUQDWLRQDO LQWHUDFWLRQ $VLQ FKDSWHU UHOD\
IURP WKH JUDGXDO EXLOGXS RI SULQWPDNLQJ H[SHUWLVF
EURDGHU H[SODQDWLRQ IRU ZK\ WKH LQWHUQDO H[WHUQD
QDWLRQDO FRPPXQLWLHY FKDQJHG LQ WKH GUDPDWLF ZD\ \

5DQGRP 1IHWZRUNV 5HYLVLWHG ,GHQWLI\LQJ'LVUXSW

% XW WKHVH VKLV RWEMUHRQRM) GXDOO\ FKDQJLQJ SRSXODW
WR LGHQWLI\ XQH[SHFWHG GLVUXSWLRQV WKDW VLJQDO Wt
HYHQWY VXFKDVDEORFNDGHRUDQHZPRQDUFK WKDW PI
SULQW SURGXFHUV WR ZRUNDFURVV LQWHUQDWLRQDO ERU

$V MXVW QRWHG LQ WKH UHVXOWYV DERYH JUDGXDO FKDC
WKLV FDVH WKHUHODWLYH SULQWPDNLQJFDSDFLW\RIHDF
FRXOG SURGXFHGUDPDWLFVKLIWVLQWKHVKDUHRIWLHVP
DUWLVWYV ‘HZDQWWRGL)HUHQWLDWH ZKLFKVR EQIGLBHZ R H
LQ DQ\ FRPPXQLW\ Rl WKDW VL]H UHODWLYH WR LWV QHLJK
KLJK IDYRULQJLQWHUQDWLRQDO FRQQHFMWHR®\E RWHDRD +
QHWZRUNV ZLOO EH FUHDWHG LQ D PDQQHU VLPLODU WR WK

JRU HDFK \HDU JHQHUDWH D VHULHV RI XQFRQQHFWHG
QXPEHU Rl QRGHY DQG HGJHV DV IRXQG LQ HDFK RI W

2Q DFFRXQWLQJ IRU WKHVH SURSHUWLHV RI WKH (, LQGH[ VHH 3HW
OHDVXUHV 7RZDUGV DQ $QDO\WLFDO )UDPHZR UBNKIRY AWLERF LB® ZR WN
&R QI HUID@®AHY% H D F K +DQQHPQWDRGSA\G GROGWR 6RFLDO 1HWZRUN
6HH VHFWLRQ IRUDUHYLHZ RIWKHUDWLRQDOHIRUFRPSDULQJHPS



FRPPXQLWLHV LQ WKH %0 DQG 5.0 GDWD 7KLV ZLOO U
FOXVWHUV ZLWKRXW DQ\EULGJLQJOLQNV )LIXUH D
$GG D VHFRQG VHW RI 6LQWHUQDWLRQDOS HGJHV E\ FK
UDQGRP DQGVHYHUDOWDUJHW QRGHV EDVHGRQD SRZ
JLIXUH E

OHDVXUH WKH (, LQGH[RIHDFK RIWKHVH UHVXOWLQJ ER
WKH UHVXOWV IURP WKH %0 DQG 5.0 GDWD

Group El index Group El index

I Group A: -1 I Group A: -0.4

I GroupB: -1 I Group B: 0.43

I GroupC:-1 I Group C: -0.59
(a) (b)

J)LIXUH $ YLVXDOL]DWLRQ RI WKH WZR VWDJH VLPXODWL
LOWHUFRQQHFWLRQ D VKRZV WKH *UVW VWDJH RI WKH VL
FRPPXQLWLHVDUHFUHDWHG E VKRZV WKHUHVXOW RI WK
OLQNV KHUH VKRZQ DV GRWWHG OLQHV DUHDGGHG ERWK
FOXVWHUY EDVHG RQD SUREDELOLW\GLVWULEXWLRQ WKD

J)LIXUH RYHUOD\V WKH (, LQGLFHVY RI WKHVH VLPXODW
REVHUYHG IURP WKH %0 DQG 5.0 GDWD %\LQ ODUJH WKH

7KH LPSRUWDQFH RI D SRZHU ODZ SUREDELOLW\ GLVWULEXWLRQ LQ
LQ SDJH QRWH



VLPLODU UHVXOWV WR WKRVH IRXQG LQ WKH HPSLULFDO L
JRYHUQLQJIDFWRU WKDW UHJLRQDO SULQW SURGXFWLRQ F
WKH QHWZRUN i KDG RQ DQ\RQH FRPPXQLW\AV EDODQFH RI |
FRQQHFWLRQV +RZHYHU WKHUH DUH VHYHUDO QRWDEOH
UHWXUQHG E\WKHVHUDQGRPO\JHQHUDWHG QHWZRUNV DC
GDWD

JRU H[DPSOH LQ WKH QRUWKHUQ 1HWKHUODQGYV EHWZHHI
WKH %0 DQG 5.0 EDVHG QHWZRUNV UHWXUQ D ORZHU (, LQ
UDQGRPL]JHG QHWZRUNV RI WKHVDPHUHODWLYHVL]H ,Q RV
ZHUH PDNLQJDQ XQH[SHFWHGO\ODUJH QXPEHU RILQWHUQI
JLYHQ WKHLU VL]H UHODWLYH WR RWKHU FRPPXQLWLHV &
R,FLDO HQG Rl WKH UHYROW LQ ZLWK WKH VLJQLQJ RI \
SRVVLEOH WKDW WKH FORVH RI WKH ZDU DQG D EXUJHRQL
PD\KDYH EHHQ H[SUHVVHG LQ SULQWY WKURXJK PRUH GRP}
&RQYHUVHO\ LQ WKH VRXWKHUQ 1HWKHUODQGV D KLJKHU
LQWHUQDWLRQDO FRQQHFWLRQV WKDQ IRXQG LQ D UDQGR

1 FRLQFLGHV ZLWK WKH 6SDQLVK LQYDVLRQ RI $QW?Z
H[RGXV RI )OHPLVK DUWLVWY LQFOXGLQJSULQWPDNHUV

2QHPD\DOVR SRLQW DOEHLW ZLWK VOLJKWO\OHVV FHUW
WXUQHG E\WKH %0DQG5.0 WRWKHSRVVLEOHLQ+XHQFH RI
DUWLVWLE SULRULWLHV RQ WKHLU FRXQWULHVA SULQWPDN

2Q WKH JURZWK LQ SULYLOHJHV LVVXHG E\ WKH 6WDWHV *HQHUDC
61HGHUODQGVHERHNYHUNRSHUVSULYLOHJHVRRWGERMNMRQ@KHQYAHGEB!
*HQRRWVFKDS YDQ %LEOLF}GO®HO 2UHQVWHLQ 660HHSLQJ &DSV &L\
YXQHUDOV 3ULYLOHJHV IRU3ULQWV LQ WRHLXWE® I5# X(EU DKV R Q1 H WKL
$UW LQ OHPRU\ RI -RKQ OHRXD#PQ ORQIWK @V OLD 0 ORFKL]XNL DQG /LV
$PVWHUGDP $PVWHUGDP 8QLYHUVLW)\ 3UHVYV 7

60XLMWHU 62Q %YUDEDQW 5XEELVK 6
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J)LIXUH 5DQGRPJUDSK (,LQGLFHVY 7KHEODFNOLQHV VKR
WKH%0DQG5.06G6DWD ZKLOHWKHJUD\V\ULEERQVVKRZWKHU
VLPXODWHG QHWZRUNV 6RPHDUHDV ZLWK GLYHUJLQJ UHYV
ZLWK VRPHSRVVLEOHH[SODQDWLRQV



QXPEHURILQWHUQDWLRQDO FRQQHFWLRQV LQ WKH (QJOL\

DQG FRLQFLGHV ZLWK WKH UHLJQ RI &KDUOHV , ZKR
ERWK FRQWLQHQWDO DUWZRUNV DQG DUWLVWYV WR /RQGRC
LQWHRQMOI FWLRQV EHWZHHQ JUHQFK SULQWPDNHUV DUH |
GXULQJ WKH UHLJQ RI /RXLV ;,9 EHWZHHGFDGE®GH UR\MOH .
SHLQWXUH BMWJDEXWRBWSBPHW SULQWPDNHUV OHJLWLPL]LQ.
UDWKHUWKDQDPHBRDBRNBIO FWRHWB XQ .LQJLVVXHG D ODUJ
SULYLOHJHV GXULQJ KLV UHLJQ DQG PD\KDYH JRQH D ORQ
DUWLVWLEF WDOHQW

%RWK WKH *HUPDQ DQG ,WDOLDQ SULQWPDNLQJ FRPPXQ
LQWHUQDWLRQDO FRQQHFWLRQV LQ WKH ODWH VHYHQWHH
DUH IRXQG LQ VLPXODWHG FRPPXQLWLHV RIHTXLYDOHQW \
EH WUHDWHG ZLWK PRUH VNHSWLFLVP JLYHQ WKH VRPHZKk
WKH %0 DQG 5.0 7KH SULYDWLRQV RI WKH 7KLUW\ <HDUV#
*HUPDQ UHJLRQ ORQJDIWHU WKH QRPLQDO HQG RI WKH FRQ
WKH*HUPDQ SULQW SURGXFWLRQLQGXVWU\IURPHVWDEOL
DV D PDUNHW RI WKHLU VL]H ZRBXQ8 WK DANBOWDIY KWWE W PDN'|
XQH[SHFWHGO\ ORZ QXPEHU RI H{WHUQDO FRQQHFWLRQV

6XH:HOVK5HHG DQG $0OY)U®B Q RIODWNI WERRP WK H% RNV RIRMK B R X M X A W |
RIJLQH $UWV %RVWRQ 7

SHWHU )XKULQJ 67KHODUNHW IRU 3ULQWY XQ@GHQ WRAXAD/NQRH&OD U O}
ODUFK i

7TKHRGRUH . 5DEE 67KH 7KLUW\ <HDUVfA DU DIQK; -WKUHCQGBORDQRERQ
+LVWR QR ODUFK 7



WKH SODJXH RI DQG WKHHFRQRPLF FROODSVH WKDW IR
SHQLQVXOD ZRXOG VWLOOEHUHFRYHULQJIURP WKLV GLVD

&DVHO6WXGLHV RI 7UDYHOLQJ 3ULQWPDNHUYV

7KLY ORQJ WHUP YLHZ RI SULQW SURGXFWLRQ LV D FKDOO
EDVHG SHUVSHFWLYHV RQ WKH KLVWRU\RIDUWLVWLF SULC
WKRXVDQGV RI DUWLVWY ZRUNLQJ RYHU WZR FHQWXULHYV
SULQW SURGXFWLRQ DSSHDU WR EH GHWHUPLQHG PRUH E\ (
WKHLPSDFWV RIVSHFL*FDUWLVWY RUWXUQLQJSRLQWYV LC
WKHLQGLYLGXDO HI[SHULHQFHRILQWHUQDWLRQDO FROOD
WKLV SHULRG 6HYHUDOFDVHVWXGLHVRIDUWLVWY KDLOL!
IHWKHUODQGV ZLOO LOOXVWUDWH MXVW KRZ GLYHUVH WK

7KH6DGHOHUVA ,QWHUQDWLRQDO &RQQHFWLRQV

6HFWLRQ QRWHG WKH FRUH UROH WKDW IDPLO\ G\QD V!
SURGXFWLRQ QHWZRUN 7KLV EURDGHU (XURSHDQ SHUVSH
WLRQVEHWZHHQ WKHFRPSDUDWLYHLQWHUQDWLRQDO UHEL
HQJUDYHUV LQ WKH *DOOH :LHUL[ DQG 'H-RGH IDPLOLHV"
FRQQHFWLRQVWR )OHPLVKFROODERUDWRUY PHPEHUV RI\
DPRQJWKHPRUHLQWHUQDWLRQDOO\ IRFXVHG )OHPLVK SU
6DGHOHUDQG $HJLGLXV ,,6DGHOHU PDLQWDLQLQJD URXJK
ZLWK)OHPLVKDQG DUWLVWV DQG SXEOLVKHUV YHUVXV IRU

*XLGR $0IDQL 630DJIJXHLQB6HYHQWHHQWK &HQWXU\ (XURSHDQG Wt
LFDO +\SRWXWHR/ENDQ 5HYLHZ RI (FREMAR PLERY N WHRHU i GRL
HUHK KHW



Hieronymus Cock-
Lambert Lombard
Johann Sadeler (1)
Frans Floris (1)1
Maerten de Vos-
Philips Galle-
Johannes Wierix-
Pieter van der Heydem

Aegidius Sadeler
Johann Sadeler (1)
Johann Theodor de Bry:
Philips Galle-

Maerten de Vos-
Antonie Wierix (Il) -
Hieronymus Wierix -
Johannes Wierix-

Aegidius Sadele
Hieronymus Wierix -
Peter Paul Rubens
Anthony van Dyck
Pieter de Jode (In
Cornelis Galle (1)
Raphaél Sadeler (Il

Schelte Adamsz. BolsweH

JLIXUH
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1615
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SXEOLVKHUV LQ

1645

Michel Natalis =
Anthony van Dyck -
Pieter de Bailliu (1)~
Peter Paul Rubens|

Coenraet Waumans-
Cornelis Galle (II) -
Pieter de Jode (I1)-

Paulus Pontius-

Adam Frans van der MeuleR
Cornelis Martinus Vermeulen-
Gerard Edelinck~

David Teniers (I1) -

Gaspar Bouttats-

Erasmus Quellinus (I1)-
Cornelis Galle (I) -

Pieter de Jode (I1)-

Richard van Orley (I1)
Peter Paul Bouché
Frans van Stampal
Jan Baptist Xaver,
Guillaume Duvivier (18e eeu
Philibert Bouttats
Jacobus Harrewij
Caspar Jacob van Opstal (1

7KH LQGLYLGXDO (, VFRUHV RI

KLIKO\ FHQWUL



7KH6DGHOHUVY OHYHUDJHG WKHLU HDUO\GLVSODFHPHQV
VXFFHVVIXO G\QDVW\FRQQHFWHG QRWRQO\WR WKHLURUL.
+DSVEXUJFRXUWLQ3UDJXHDQG WR ,WDOLDQFLUFOHVLQE
DQGKLVEURWKHUDQGIHOORZHQJUDYHU 5DSKDHO, DORQ
SROLWLFDO WXUPRLOLQ $QWZHUSIRUODLQ] IROORZHG E\)
'XNH :LOKHOP 9 LQ OX®ILAAKGHOHUYV FRQWLQXHG WR HQJUDY +
LQHDFK RIWKHVH FLWLHY DVHYLGHQFHG E\WKHFRQVWDQ
HDFK SUWHYWGLXV ZRXOG WUDYHO WR ,WDO\EHWZHHQ 1
'XWFK HQJUDYHU +HQGULEN *ROW]LXV ZKR KDG YLVLWHG $
WULS WR 5RPH

$HILGLXV IRXQG KLV JUHDWHVW VXFFHVV LQ 3UDJXH DV D
HPSHURUV 5XGROI,, ODWWKLDV DQG)HUGLQDQG,, :KLOH \
FRXUW SDLQWHUY %DUWKRORPHXV 6SUDQJHU -RVHSK +HLC
DOVRH[KLELWHG KLV YHUVDWLOLW\RIVXEMHFW PDWWHU H
DQG -DQ %UXHJKHO ZLWK ZKRP KHPD\KDYH KDG FRQWDFW
ZHOO DV 5RHODQGW 6DYHU\DQG 3LHWHU BWHYHQV ZKR KD
ZKLOHZRUNLQJDW5XGRIXUHiIV FRXQW. Q KLV ODWH FDUHHU |
PDLQWDLQHG DQ DZDUHQHVV RI GHYHORSPHQDWL Y 'S ®RW Z |

6HH 'RURWK\ /LPRX]H 63URWHVWDQW ODGRQQDV 5HYLVLWHG ,FRQ
6DGHOHU DQG -RRV YD QUILEXWH WRGREHUW $ .RFK 6WXGLH®BLQ WKH :
%DUEDUD 7 5RVV 3ULQFHWRQ 3ULQFHWRQ 8QLYHUVLW)\ 3UHVV |
ODLQ]DQG)UDQNIXUW RQOXQLFK VHH'RURWK\/LPRX]H 6)URP %DYDUL
6DGHOHUV -DFRSR %DVVDQR DQ®WPIOHQ Q3IUDWH® O6XHNHW BHXRIRYLQV
DQG /XERP«U .RQHEQ» 3UDJXH $UWHIDFWXP 7

$OORIWKHLULPSUHVVLRQVIURP WKLV SHUHRGWRRIDBID&GHBERU X\
%DYDULD WR WKH9HQHWR DQG5HWXUQ 7KHG6DGHOHUYV -DFRSR %DVVI

'RURWK\ /LPRX]H 6$HJLGLXV 6D GHOIKLQPSHIDLTKE BOXYWRP RHIUW %
QR $SULO T GRL

,ELG



ODWHUQDPDRXMOO KDYH EHHQ LQVSLUHG E\ 5XEHQVA RZQ
IHPLQLQH E HIDIXWH

J)LIXUH $HILGLXV 6DGHOHU ODWHWOESRRRDQBRWWWOWEFHIRUH
IURP D VHULHV RI VL[ ODQGVFDSHV 1 (QJUDYLQJ DQ
5LMNVPXVHXP $PVWHUGDP

7TKRXJK KH GRHVY QRW UDQN DPRQJ WKH PRVW FHQWUDO
WKH VHYHQWHHQWK FHQWXU\ -DQ 6DGHOHUAV VRQ -XVWX
EXLOGLQJ WKH IDP L O%RUW LLHNVHNQ RV AMHIS\ DVXUYLYLQJF

/ILPRX]H 6$HIJLGLXV6DGHOHU ,PSHULDO SULQWPDNHU 06

2Q -XVWXV VHH 3KLOLSSH68§Q8FKDO 6-XVWXV 6DGHOHU 3ULQW 3XE
9H QL B 16Q W 4 X DQ/RV H UXD\U F K D



J)LIXUH $HILG LXKRDEODLGWHORHWODWHUQDOQJIJRDNLQJ [ FP
%LEOLRWHFD 1IDFLRQDO GH3RUWXJDO /LVERQ



-XVWXV LQ 9OHQLFH DV HDUO\ DV 7TKHUH KH HVWDEOLVKF
EXVLQHVV WKDW OHIWD VLIQL*FDQW PDUNRQ9HQHWLDQ S|
FHQWXXWYWXV LQKHULWHG PRVW RI KLV IDWKHUAVY SODWHYV
LPSUHVVLRQV RI WKHVH ROGHU GHVLJQV ZKLOH ZRUNLQJ
HQVXUHG WKDW WKH SULQW SULYLOHJH KHDFTXLUHG IURP
WR -XVWXViA SXEOLFOWHRRERQGOGNQ@UABPLO\ FRPELQHG ZLW
WDOHQWYV ZLWK WKH EXULQ DOORZHG WKHG6DGHOHUV WR S
SULQWPDNLQJ G\QDVW\NLQ VSLWHRIWKHLU LWLQHUDQW OL

&RUQHOLYV %ORHPDHUW

,QWKHQRUWK WUDYHOLQJSULQWPDNHUV ZHUH DOVRDQH
"XWFK SULQW SURGXFHUV IRUGRPHVWLF FROODERUDWRUYV

VKRZV D VDPSOHRIWKHPRVWFHQWUDO SDUWLFLSDQWYV L
DFURVV VHYHUDO GLKHOH@WKBBOVYRIGNV LQGH[ZDV QHJDWLYF
PLG VHYHQWHHQWKFHQWXU\ LWLVHDV\WR*QGH[DPSOHV |
RILOQWHUQDWLRQDO ZRUN MXVWDV LWLV FRPPRQ WR *QG R
ZLWKRWKHU 'XWFKDUWLVWVDQG SXEOLVKHUV 7KDWVDLG
LQ WKH (XURSHDQ QHWZRUN DW ODUJH WHQGHG WR EH RQH’
1R PDWWHU ZKLFK QDWLRQDOLW\ RQH ORRNV DW WKH PRU
OLNHO\ WKH\ ZHUH WR PDNH PRVW RI WKHLU FRQQHFWLRQ\
JRUH[DPSOH PDMRU 'XWFK SXEOLVKHUYVY OLNH +HQGULFN +
, LQFUHDVLQJO\WXUQHG WR QDWLYH 'XWFK DUWLVWYV IRU (

$QQD 2PR®RNWR/UD GLVWDPSH SRSRODORUHDHFW HGHEDGHW WRGLURJIR
GHJOL 8,]L i

68Q8FKDO 0-XVWXV 6DGHOHU 6

,Q+XHQFHLVUDQNHG E\GHJUHH FHQWUDOLW\ WKHPHWULF XVHG L(



*HQHUDO UDWKHU WKDQ IRUHLJQ2QRY\H KD DEV X CRR | SWK K IE
DFWLYHDQGLQ+XHQWLDO 'XWFK SULQWPDNHUV GXULQJ Wk
WKHLU ZRUN ZLWK IRUHLJQ DUWLVWYV DQG SXEOLVKHUV $Q

1560 1645
Dirck Barendsz. Cornelis Bloemaert (I1)
Joos van Wingher Reinier van Persijm
Cornelis Ketel = Pieter Nolpe -
Cornelis Cort ~ Cornelis van Dalen (1)
Dirck Volckertsz Coornhert - Salomon Savery
Maarten van Heemskercls Cornelis Visscher (I1) =
Joannes van Doetechum (H Rembrandt Harmensz. van Rijr|
Willem Thibaut Jonas Suyderhoef
T T L T T T T L T T
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.(
1585 1675
Crispijn van de Passe (H Jacob Gole
Dirck Barendsz. Pieter Schenk (1)-
Jacob Matham Wallerant Vaillant -
Zacharias Dolendor Jonas Suyderhoef
Jan Saenredar Gerard de Lairesse|
Jacob de Gheyn (IIH Abraham Bloteling-
Jan Harmensz. MulleH Adriaen van Ostade
Cornelis Cornelisz. van Haarlem Hendrik Bary -
T T L T T T T L T T
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.(
1615 1715
Crispijn van de Passe (H Bernard Picart-
Hendrick Goltzius 4 Jacob Goler
David Vinckboons 4 Pieter Schenk (1)-
Cornelis van Dalen (1) Nicolaas Verkolje-
Abraham Bloemaert Pieter van Gunst
Claes Jansz. Visscher (IH Matthijs Pool -
Jacob Matham- Jacob Houbrakerr|
Jan van de Velde (I1p Adolf van der Laam
T T L T T T T L T T
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.(

JLIXUH
SXEOLVKHUV LQ

2UHQVAMIDIGULFN +RQGLXV

7KH LQGLYLGXDO (,

LQGLFHV RI

KLIJIKO\ FHQWL



2QH VXFK SULQWPDNHU ZDV &RUQHOLYV %ORHPDHUW WK
SBWUHFKW DURXBGQLWLDOO\ VWXGLHG SDLQWLQJ ZLWK KL
PDHUW EXWZRXOG ODWHUWUDLQ DV D @@®HPDHUWZS WKGXU
VHYHUDO SULQWY DIWHU GHVLJQV E\ KLV IDWKHU GXULQJ ¥
ERWK VLQJOH VKHHW SULQWYV DV ZHOO DV D VHULHV RI VP
OHIW KLV KRPHWRZQ IRU 3DULV LQ ZKHUH KH ZRX0OG ZR
GHVLJQV DIWHU YDULRXV )UHQFKPDVWHUV %)\ KHKDG D
WKH 6% HQWYXHJKHOV6 DQ H[SDWULDWH IUDWHUQLW)\ RI Q
5RPH +H ZDV RQH RI D KDQGIXO Rl HQJUDYHUV ZKR ZRXOG
LQFOXGLQJWKH)OHPLVK HQJUDYHU OLFKHO 1DWDOLV DQG
VWXGLHG ZLWK %ORHPDHRBWIRZOMILPKHR W DGLWLRQ RI Pl
%HQWYXHJKHOV %ORHPDHUW DGRSWH®W K& SRDNI X POIGD
DOLYLQJSURGXFLQJHQJUDYLQJVPRVWO\DIWHU WDOLDQ :
ODUFKHVH 9LQFHQ]R *LXVWLQLDQL WR SURGXFH D VHULHV R
FROOHFWLRQ RIDQWLTXH VWDWXDU\ )LIJXUH 7KRXJK W
ODUFKHVHAY GHDWK %ORHPDHUW ZRXOG FRQWLQXH WR SUI
DUW FROOHFWLRQV RIPDMRU SDWURQV SURGXFLQJSULQW
3LHWUR GD &RUWRQD $QGUHD 6DFFKL *XLGR5HQL DQG 5D
XQWLO KLV GHDWK LQ

ODUFHO 5RHWKOLVEHUJHUSEQ® KDRP WIORHPQHMHIRMNDQG +LV 6RQV 3D
'RRUQVSLMN 'DYDFR 7

JLOLSSR % DXREPILQFEMPHQWR H SURJUHVVR GH\fi DUWH GH\A LQWDJC
HFFH\HQWL PDHVWUL GBRUWWAMVD SURIHVVKRIQWS KGO KDQGOH QHW
W JP P

* - +tRRIHZHHBHQWY XMIKNBOIWVWQKDJIJH 0 1LMKR)

KLOHWKHPHDQLQJRIVRPHRIWKHVHQLFNQDPHVKDVEHHQ SUHVHL
LELG



J)LIXUH &RUQHOLYVY %ORHPDHUW ,, DIWH U $BNLIDK® HP Q4HIFRAHIX
F (QJUDYLQJ [ FP 5LMNVPXVHXP $PVWHUGDP



J)LIXUH &RUQHOLY %ORHPDHUW ,, DIWHU D GUDIZMHI E\ *L
*RGURTD\HULD *LXVWLQLDQD GHO ODUFKMHW HI9LQFRIIYRBR YLXYV\
[ FP S5LMNVPXVHXP $PVWHUGDP



%ORHPDHUWAV XQVXUSDVVHG FRPPHUFLDO VXFFHVV LQ I
KLV SURIHVVLRQDO QHWZRUNLQJ SURZHVYV /DFNLQJ WKH |
KH FRXOG KDYH DFFHVVHG WKURXJK KLV IDWKHU KDG KH U
FXOWLYDWHG KLV RZQ WUDQVQDWLRQDO QHWZRUN DW HDI
LPSUHVVLRQV RI WKH WDOLDQ SULQWYV WKDW %ORHPDHUW
ODULHWWH , D 3DULVLDQ SXEOLVKHU %YORHPDHUW KDG SXI
EHWZHHQ DODORHPDHUW ZRXOG DOVR EXLOG RQ KLV VXF
IRUHOLWH 5RPDQ FROOHFWRUV FRQWUDFWLQJ ZLWK WKH
*LXOLR &HVDUH 6DFFKHWWL 6XUYLYLQJ GRFXPHQWYV RI %
FDUGLQDOUHYHDOKRZGHWDLOHGWKHEUHDNGRZQRIHQJL
OHWWHU IURP WKH SDLQWHU SLHWUR GD &RUWRQD WR &D U (
VHSDUDWH OLQH LWHPV RZHG WR %YORHPDHUW IRU WKH *.
HQJUDYLQJ OLVWLQJD FKDUJHIRUWKHGHFRUDWLYHERUG
WKHFRDWRIDUPVY DVZHOODV D OLQH | RUYORKIHP BRI &NHILY SQD
ZHUH YDOXHG HQRXJK WR EH GLVSOD\HG QRW RQO\LQ DOE;
LOOXVWUDWLRQV %ORHPDHUWHQJUDYHGIRUG6DFFKHWWLT
IUDPHLQ WKH 3DOD]]R6DFFKHWWL

$EUDKDP %ORRWHOLQJ

$QRWKHU RI WKH KDQGIXO RILQ+XHQWLDO 'XWFK HQJUDYH
WLRQV WRIRUHLJQ FROODERUDWRUV LQ WKH ODWH VHYHQW

ODULHWWH SUREDEO\ WUDYHOHG WR 5RPH LQ DURXQG WKH VDPH
FLW\ 5 $ :HLJHUW 6/H&RPPHUFHGHODJUDYXUHDX;9,,HVL!FOHHQ )U|
HW )UDQY¥RLV /DQJO RAD/]HALWH.EG BV %8 B X [6§DWFK

5XWK .UDHPHU 63LHWUR GD &RUWRQD DQG &RUQHOLV PKHRHPDHU\
%XUOLQJWRQ OQBD]LQH

,ELG



ZKR ZRXOG FRPH WR EH NQRZQ IRU KLV VNLOO LQ WKH QF
%ORRWHOLQJZDVERUQLQ $PVWHUGDP ZKHUHKH WUDLQH ¢
%ORHPDHUW %ORRWHOLQJAV *UVW LQWHUQDWLRQDO GHYV
+HDSSUHQWLFHG ZLWK 3LHUUH YDQ 6FKXSSHQ PHPEHL
HQJUDYHUV ZRUNLQJ LQ WKH FLW\ %ORRWHOLQJ PHW DQR
QDPHG :DOOHUDQW 9DLOODQW %ORRWHOLQJDQG 9DLOODC
ZKHUH WKH\ FRQWLQXHG WR ZRURR\RIN@®/ & H UG\ BWHNWQ Y
WKDW %ORRWHOLQJKDG LQKHULWHG IURP 9DQ 'DHOHQ
%ORRWHOLQJPDGHKLVELJJHVWLPSDFW KRZHYHU LQ/R
DQG 'XWFKSULQWVKDGEHHQLQKLJKGHPDQGLQ (QJODQGYV
&ULVSLMQGH3DVVHVROGLPSUHVVLRQVWRWKH/R@GRQPD
WKH ZDNH RI WKH 5HVWRUDWLRQ 'XWFK SDLQWHUV DQG SUI
DVWKH\IROORZHG &KDUOHV,, DQG WKH SDWURQDJH RI KLV
H[LOHLQ 7KH +DJXH %ORRWHOLQJPRYHGVHYHUDO\HDUYV (
WKHLQYLWDWLRQRI.LQJ&KDUOHVAFRXVLQ 3ULQFHS5XSHL
KDYHEHHQ DOO WKH PRUH DWWUDFWLYH WR %ORRWHOLQJ
WKH IHWKHUODQGYV ZKLFK KDG FDXVHG DQ HFRQRPLF FRQW
'XWFKDUW PDUNHW %ORRWHOLQJZDV VWUDWHJILFLQKLV S
KDV FRQYLQFLQJO\GHPRQVWUDWHG KRZ %ORRWHOLQJPRE
SDWURQV LQ RUGHU WR HVYWDEOLVK KLPVHOILQ /RQGRQ +
YDQ OXQQLFNKXLMVHQ ZRXOGEHDEOHWRDFFRPSDQ\KLP \

JRU %ORRWHOLQJAV RHXYSBUDKDHP % ORRWHOA\QJ 9HUJHLFKQLVYV Vi
6FKDENXQVMIE]JQLWWHHLJIHO

0DU\ % U\DQ +) BXRIG/KDQG 'XWFK$UWLVWVLQ (DUO\ORGHUQ (QJODQC
9LVXDO FXOWXUH LQ HDUO\PRGHUQLW\ %XUOLQJWRQ $VKJDWH

(ULF -DQ 6OXLMWHU 67KH (QJOLVK 9HQWXUH 'XWFKDQG)OHPLVK $U"
5RGLQJ MMLB® NXQVWKLVWRULVFK MDDUERHN



J)LIXUH $EUDKDP3IRURVRUIMHBW/IIRKISIXSHUW 3UL(LQFUHIRY WXIH 5K 1
[ FP S5LMNVPXVHXP $PVWHUGDP



ODERU DQG *QDQFLDO VXSSRUW /LNH %ORHPDHUW LQ 5RP
SULQW VXEMHFWV DQG SDWURQV WR DWWUDFW PRUH EXVL:
*UVW SXEOLFDWLRQV ZHUH HQJUDYHG SRUWUDLWYV RI 5XSt
KDG LQYLWHG KLP EXW DOVR D VLJQDO WR SRWHQWLDO (Q.
UH*QHG OLNHQHVVHV )LIXUH %ORRWHOLQJ ZRXOG FRC
LQWURGXFLQJ SULQW SRUWUDLW VHULHV D VWDSOH RI 'X\
DXGLHQFHYV

%ORHPDHUWGAY RWKHU GLVWLQJXLVKLQJWUDLW ZDV KLV
ZKLFK KH FRXOG H[WUDFW UHPDUNDEO\ VXEWOH WRQDO JU
WDOHQW WR JUHDW HYHFW LQ KLV UHSURGXFWLYH SRUWUDL
SHUWO\FDSWXUHG WKH)OHPLVK SDLQWHURAV JDX]\EUXVKZF
ODWHVHYHQWHHQWK FHQWXU\/RQGRQE\VWRUP DV WKHF
HWFKLQJWDOHQW WKDW +ROODQG KDG HQMR\HG IRU GHF D (
3ULQW 5XSHUW ZDV KLPVHOI DQ DPDWHXU SUDFWLWLRQHU
FUHGLWHG ZLWK LWV LQ Y H Q WIORRR B\ i @ QQUHASRHEDDUB Q JH R
LQ /RQGRQ ZKR ZRXOG KDYH SURYLGHG LQYDOXDEOH KHO
SUHSDULQJPH]]JRWLQW SODWHV VXSSRUWLQJKLV SUROL*F
GHULYHG ORQJ WHUP EHQH*WV IURP ORFDO QHWZRUNV KH
(YHQDIWHUUHWXUQLQJWR $PVWHUGDPLQ %ORRWHOLQ
(QJODQG YLD KLV /R Q6RIHFYRIQWIOHF WOHDUO\ XQGHUVWRRG W
RIWKH$PVWHUGDP PDUNHW DV ZHOO SURGXFLQJPRUHHWF
VXEMHFWV LQ WKLV *QDO SKDVH RI KLV FDUHHU )LJXUH

&XU®HPLVKDQG 'XWFK$UWLVWV LQ (DUO\ORGHUQ (QJODQG

*HUGLHQ :XHVWPDQ 67KHOH]]JRWLQWLQ +ROODQG d@L\PLROKDUQH
IHWKHUODQGYV 4XDUWHUO\RU WKH +LVWRIW\ RI $UW

&XU®HPLVKDQG 'XWFK$UWLVWV LQ (DUO\ORGHUQ (QJODQG



J)LIXUH $EUDKDP %ORRWHOLQJ DIWKH $% R\$WWQWHI BRIX QO D C
OH]]RWLQW [ FP 5LMNVPXVHXP $PVWHUGDP



J)LIXUH $EUDKDP %ORRWHOLQJ DLWHRI-WKREODDQ QX 2K
WKH %ODXRPXWKH$PHWHIFIH]LEKWH@WFKLQJ [ FP
S5LMNVPXVHXP $PVWHUGDP



JRUDOO WKHLQWHUQDWLRQDO FRQQHFWLRQV WKH\PDG|
%ORHPDHUW DQG %ORRWHOLQJ UHOLHG KHDYLO\RQ IHOOT
PRYHV WR 3DULV 5RPH DQG /RQGRQ 7KLV QXDQFH LV DQ
ZKHQ ORRNLQJ DW TXDQWLWDWLYH UHVXOWY WKDW VXJJH
ZRUN ZLWK IRUHLJQHUV %RWKRIWKHVHFEDVHV DOVR GHPR
FRQQHFWLRQV WKDW GR QRW IDOO ZLWKLQ WKH VHW RI GLU
DQG SXEOLVKHU FDSWXUHG E\ WKH GDWDVHWV XVHG IRU W
FRQQHFWLRQV RI IDPLO\ PHPEHUV SDWURQV DQG HYHQ S|
ERWK %ORHPDHUWAV DQG %ORRWHOLQJAV VXFFHVV

7TXUQLQJ $ZD\VIURP WKH/RZ &RXQWULHV

'KLOH 'XWFK SULQW SURGXFHUVA RYHUDOO SUHIHUHQFH IR
LQWR WKHHDUO\HLJKWHHQWK FHQW XU\ )LJXUH VRPH Ft
PDLQWDLQHG DFWLYHLQWHUQDWLRQDO EXVLQHVV 7KH)U
WKH SULQW WUDGH LQ $PVWHUGDP VRRQ DIWHU PRYLQJ WK
ZRXOG WUDLQ PDQ\'XWFK HQJUDYHUV LQ D IRUPDOO\ UHJX
$PVWHUGDP VHMPEKNOHDAWLRKRIRIOV RZQ WUDLQLQJ LQ WKH YUH
$QG ZKLOH KH ZRXOG VSHQG WKH UHVW RI KLV OLIHEXLOGL
$PVWHUGDP KHZRXOGPDLQWDLQDJHQWV LQ 3DULV WR SUF
SXEOLVKHG LQ WKH IHWKHUODQGYV KDYH DOVR EHHQ UHER
3DULMLHWHUB6FKHQFNLVDQRWKHU QDPHWKDW UDQNV DPRC
LQ +H ZDV DQ HQJUDYHU DQG PH]]JRWLQWHU RI *HUPD
$PVWHUGDP DURXQG i DQGEXLOWDWKULYLQJEXVLQHYV

1HONH %DUWKHOLQJV 6%HUQDUG 3LFDUW D )UH QK (SFIKIDYIHY/ L Q
DUWLVWLTXHVY HQWUH OHV DQFLH®G 3PDY WD HH 0DON UP® FBIQ %ODQF
%UHSROV



/HLS]LIKRXJK WKH\ ZHUH FRPSDUDWLYHO\SUROL*F 3LFDUYV
EDODQFHG E\ D 60RQJ WDLOG6 RI GRPHVWLFDOO\ LQFOLQHC
FHQWHUHG 'XWFK DUWLVWY PD\ RQO\ KDYH SURGXFHG D KI
RXWSXW LQDJJUHIJDWH RXWQXPEHUHG WKDW RI3LFDUW D

,QWKH1RUWKHUQ IHWKHUODQGY SDVVLQJHFRQRPLF GH
FHQWXU\ DQG KHQFH FRQWUDFWLRQLQWKHORFDO SULQW
WR H[SDQG WKHLU EXVLQHVV EH\RQG WKH 'XWFK 5HSXEOLF
%ORHPDHUW VRPHUHWXUQHG KRPHDQGEURXJKW WKHLU Q
WKHP 6XVWDLQHG HFRQRPLFVWDJQDWLRQLQ WKHVRXWKH
JXWWHG WKHLU SULQWPDNLQJLQGXVWU\ :LWKRXW D FULW
PDQ\)OHPLVK SULQWPDNHUVDQG SXEOLVKHUV OHIW WKH FF
OHXOHQ D SDLQWHUDQG GUDXJKWVPDQ ZKR PDGH GHVLJQ\
3DULV E\ MRLQLQJWKHVHUYLFHRI/RXLV;,9LQGHVLJIQL
/JLNHZLVH &RUQHOLV ODUWLQXV 9HUPHXHOHQ QR NQRZQ
D SULQWPDNHU ERUQ LQ $QWZHUS LQ PRYHG WR 3DUL
IRUPDO SRUWUDLWY DIWHU 3LHUUH 0LJQDUG +\DFLQWKH !
DOVR PDGH VHYHUDO SULQWVY DIWHU $GULDHQ YDQ GHU :H
LQ+XHQFHG E\ )UHQFK SULQWY 7KHVH VKLIWVY SUHVDJHG D
WKH/RZ &RXQWULHY WR (XURSHDQ SULQW SURGXFWLRQ %'
FHQWHU RIJUDYLW\LQ WKH ZRUOG RI (XURSHDQ SULQWPDN

‘DOOKIWRIUDSKLVFKZRRUGHQERHNYDQ @QRRUG 1HGHUODQGVFKH JUI

(YHUKDUG .RUWKDOV $OWHV 6)UHQFK 3ULQWV LQ 'XWFK &ROOHFV
3DLQWLQJV /JHV §FKRQJHV DUWLVWLTXHV HQWUH OHV DHGFLHQV 3C
*DOWDQH ODOV DQG -DQ %ODQF 7XUQKRXW %HOJLXP %UHSROV



$PVWHUGDP WR 3DULVY ZKHUH D UHJLPHQWHG VA\VWHP RI WU
SURGXFHG D ZKROO\GL)HUHQW HFRV\VWHP IRUPDNLQJ SUL

&RQFOXVLRQ 7LSSLQJ3RLQWVLQ,QWHUQDW

'KLOH OLWHUDWXUH RQ 1IHWKHUODQGLVK SULQWPDNLQJ KI
QDWLRQDO DQG GRPHVWLEF VWUDLQV RI'XWFK DQG )OHPLYV
IRFXVHG RQ VXEMHFW PDWWHU UDWKHU WKDQ SDWWHUQ)\
VWXGLHV RI WKH VRUW WKDW FRPSULVH PRVW OLWHUDW XU
FOHDU DQVZHUV WR WKH VLPSOH \HW EURDG TXHVWLRQ G
PDNH PRVW RI WKHLU SULQWYV LQ FROODERUDWLRQ ZLWK G
$QG KRZ GLG WKLV EDODQFH FKDQJH RYHU WLPH"

$ GDWD GULYHQ DQDO\VLV RIWKHVH SULQWPDNLQJ QHW?Z
WKH QRUWKHUQ IHWKHUODQGY GLG D PDMRULW\ RI WKHLU
SXEOLVKHUV RXWVLGH RI +ROODQG RQO\VKLIWLQJ WR PD
JOHPLVK SULQWPDNHUV DQG SXEOLVKHUV RQ WKH RWKHU
XS XQWLO DURXQG ZKHQ WKH\ WXUQHG VKDUSO\ RXWZD
VKLIWY SUHVHQW DQ DOWHUQDWLYH WR WKH WUDGLWLRQ
WKH IHWKHUODQGYV VXUSULVLQJO\ 'XWFK SULQW SURGXF
IRUW\\HDUV EHIRUH WKH 6+DDUOHP SLRQHHUV® Rl WKH \
ODQGVFDSH SULQWV LQ ODUJH QXPEHUV 7KDW ERWK WKF
VSDQQLQJPXOWLSOHJHQHUDWLRQV LV QRWDEOHLQLWVFE

:KDW LV PRUH VLPLODU 6WLSSLQJSRLQWVOIURP IRUHLJC
LQ JUHQFK DQG (QJOLVK SULQW FRPPXQLWLHV 7KLV SDWYV

6HH SHWHU )XKULQJ 67KH 3ULQW 3ULYLOHJH3UQL QWKIWBERWKOAHQW
i DQG3HWHU)XKULQJ 67KH3ULQW 3ULYLOHBHILQ YL 3K /BN B W
QR i



WXUQV PLJKW QRW KDYH EHHQ VSXUUHG VROHO\E\ GLVUXS\
EHHQ WKHUHVXOWRIWKHJUDGXDOVSUHDGRISULQWPDNL®(
FRPPXQLWLHV $UWLVWV LQ FRXQWULHV ZLWK XQGHUGHYF
SULQWPDNHUV SURGXFLQJIHZSULQWViZRXOG QDWXUDOO\
DQG HVWDEOLVKHG FHQWHUV VXFK DV D PDMRU SXEOLVK
ERUGHUV $V WKHLU KRPH FRXQWU\ EHJDQ WR GHYHORS P
WKRVH DUWLVWYVY FRXOG PRUH HDVLO\ *QG GRPHVWLF FRO
LQWHUQDWLRQDO SULQW SURGXFWLRQ FDQ EH H[SODLQHC
FRPPXQLWLHY 6RPH KLVWRULFDO HYHQWY OLNH WKH LQ
SODJXH RI PD\KDYH KDG D WHPSRUDU\ H)HFW RQ WKH D
PDNH HLWKHU LQWHUQDO RU H{WHUQDO FRQQHFWLRQV +F
PRVW RI WKH ODUJHU VWUXFWXUDO FKDQJHV WKHVH SULQ
WKRXJK XQSUHGLFWDEOHDQG VXGGHQ ZKHQ YLHZHG LQ WK
HPHUJHQW FRQVHTXHQFHV RI VORZ PRYLQJ GHPRJUDSKLEF |
RIWHFKQLFDODQG DUWLVWLFNQRZOHGJH EHWZHHQ GL)HU



'LYHUVLW\ 6SHFLDOL]DWLRQ DQG WKF

6R IDU WKLV GLVVHUWDWLRQ KDV RQO\ EULH+\ WRXFKHG |
PDWWHU DQG KRZ WKH\ PLJKW UHODWH WR WKH SURIHVVLF
SXEOLVRKUY TXHVWLRQ KDV RFFXSLHG PDQ\ VFKRODUYV RI
$UWLVWLF VRFLDO DQG HFRQRPLF UHDVRQV KDYH EHHQ ¢
'XWFKDQG )OHPLVK SDLQWHUV PD\KDYHHOHFWHG WR FRQF
GRPHVWLFVFHQHY ODQGVFDSHV RUSRUWUDLWXUH
+RZHYHU IHZ VWXGLHV KBYH Q@WHPSHIHWWEKHG WKH VDPH
VXUHGWRVSHFLDOL]H 'LGSURIHVVLRQDO SULQWPDNHUV L
LOQDQDWWHPSWWRGLVWLQIJIXLVKWKHPVHOYHV LQDFURZC(
ZDV RIWHQ SXW WR XVH PDNLQJ UHSURGXFWLRQV DIWHU R\
HWFKHUV DQG HQJUDYHUV ZLOOLQJDQG DEOH WR UHQGHU
DQG VXEMHFWV" ([LVWLQJ FDVH VWXGLHV RI LQGLYLGXDO
FRQ+LFWLQJHYLGHQFH +RZFDQZH WHVW WKLV TXHVWLRQ
,QDFOHYHUWZLVW RQ 'DUZLQ /DUU\G6LOYHU KDV UHIHU!
DV WUDFLQJ WKH 6RULJLQV:RLSHFARY HNORWISH HALMHWRNHYV
DV D PHWDSKRU HFRORJ\ R)HUV D XVHIXO TXDQWLWDWLYF
VSHFLDOL]DWLRQ $ FRPPRQ PHDVXUHPHQW RI VSHFLHV
PHWULF FDQ EH XVHG WR FKDUDFWHUL]JH DUWLVWVi UHOD)

6HH IRUH[DPSOH +HQGULFN+RQGLXVAGLYHUVL*FDWLRQLQWKHILC
QHWZRUN GLVFXVVHGLQ VHFWLRQ

/IDUU\ 6BEEDNDQW 6FHQHV DQG /DQGVFDSHYV 7KH 5LVH RI 3LFWRULD
SKLODGHOSKLD 8QLYHUVLW\RI3HQQV\OYDQLD 3UHVV FK



JHQUH WKXV DOORZLQJ XV WR JDLQ D EURDGHU SHUVSHEFV
RUGLYHUVL*FDWLRQ VWUDWHJILHYV $IWHU GHPRQVWUDWL
'XWFKDQG )OHPLVK SDLQWHUViA FRPPRQO\ DFNQRZOHGJHG
WLRQ WKHVDPHPHDVXUHPHQWZLOO EHXVHG WR WHVW ZK't
RUDzZD\IURP JHQUH VSHFLDOL]DWLRQ H[LVWV DPRQJ SULC
DERXW SDLQWLQJV ZLOO EH FRQVLGHUHG DORQJVLGH WKH
FKDSWHUV DFRUSXVRIVHYHQWHHQWK FHQWXU\'XWFK KR
RI"XWFK SDLQWLQJVLQ PRGHUQ GD\PXVHXP FROOHFWLRQ"

7KLV EURDGHU YLHZRI SULQWPDNHUVA VWUDWHJILHYV ZLO
LQDWLRQRIDIHZ SULQWPDNHUY ZKR KDG H[FHSWLRQDOO\
7KLV DQDO\VLV ZLOO XOWLPDWHO\VXJIJHVW KRZQRW RQO\|
YLHZV RIWKHXVHDQG IXQFWLRQRISULQWV LQ WKH VL[WHH
KDYH VWHHUHG SULQWPDNHUVY WR VHOHFW VXEMHFW PDWYV
GLVWLQJXLVKLQJ WKH ZD\ WKDW SULQWPDNHUV VKDSHG W
LGHQWLWLHYV

%DFNJURXQG :K\6SHFLDOL]H"

,Q WKH XQLTXHO\ FRPSHWLWLYH RSHQ DUW PDUNHW LQ V
FHQWXU\ 1HWKHUODQGYV VRPHSDLQWHUV VRXJKW WKH RS
IURP FRPSHWLWRUV WKURXJK WKH VXEMHFWYVY WKH\ GHSLF
WKLV PRWLYH 6Q@KKULO/GHIIHERHNLQJ KRZ WKH OHFKHOHQ DU\
%YHHULQF[DWWUDFWHG DWWHQWLRQ DVZHOODV TXLFNPR
ODQGVFDSHV

*UHJRULXV %HHULQJV LQ GH 6FKDDU IURP ODOLQHV S
KDYLQJEHHQ WR5RPH KHZDV YHU\DFFRPSOLVKHG DW U
YHU\ DWWUDFWLYHO\ :KHQ KH ZDV LQ 5RPH DQG KDG Z



GHFLGHG LQRUGHUWRJHWKROGRIVRPHPRQH\TXLFNC
PDGHDFDQYDV ZLWKD 'HOXJHLQ ZKLFKWKHUH ZDV QRW
VN\ ZDWHUDQG WKHDUN ZLWKRXW D *JXUHLQ VLJKW :K
ZDVDQG KHUHSOLHG 7KH)ORRG WKHQ IROORZHG :KH
VDLG 7KH\KDYHDOO GURZQHG LI WKHZDWHU ZDV WR
WKHP DQGWKHUHVWRIWKHPDUHLQ WKHDUN 1HDUO\
RQHRI WKHVHDQG DV VXFK SLHFHV DUH UDSLGO\ FRPSC
KHDSV RIPRQH\ WKDW ZDV D EHDXWLIXO VWXQW

9DQ ODQGHU UHJUHWWHG WKDW VR PDQ\DUWLVWYV SXUVXFH
UHDO VHHPLQJODQGVFDSHV VWLOO OLIHV RUSRUWUDLW.
RI DOO WKHVH PRGHV Y L DKRXIMRUB\HALIDDW LIQIJI LQ SDUWLF)
QRW FRQIRUP WR 9DQ ODQGHUAY LGHDO RI SDLQWHUO\ DF
FRPPHUFLDOO\VXFFHVVIXO VWUDWHJ\ QHYHUWKHOHVV

9DQ ODQGHU DOVR UHFRJQL]JHG WKH WZR GLVWLQFW EX
VSHFLDOL]DWLRQ R)HUHG WR SDLQWHUV DGYDQWDJHV WK
DV WKH U FHWRIENISW REDQYRYDWURGXFW LQQRYDWLRQV R)H
SURGXFW IRU ZKLFK WKH FXUUHQW PDUNHW KDG OLWWOH RI
UHDG WKDW WKH 5RPDQ DXGLHQFH IRXQG %HHULQF[AV SDL
6SHFLDOL]DWLRQ DOVR R)HUHG SURFHVV LQQRYDWLRQV
SDLQWLQJLQ D PRUH H,FLHQW PDQQHU O6VXFK SLHFHV 6 9l

6*UHJRULXV %HHULQJVLQ GHVFKDHU OHFFKHODHU 6FKLOGHU YDQ
JHZHHVW ZDV VHHU DHUGLJK YDQ 5XZLMQHQ GLH K\ RRFN SOD\VDQW G
JKHEUDFKW JLMQGH RP KDHVW DHQ JKHOW WH FRPHQ JLQJK WRH PDHI
QLHW LQ TXDP DOV HHQ UHJHQHQGH ORFKW HQ ZDWHU PHW GH $UFN VF
'RH KHP JHYUDHJKW ZDV ZDW KHW ZDV HQ K\ DQWZRRUGH GH 'LOXYLH
YROFN" +\ VH\GH V\]LMQ DO YHUGURQNHQ DOVW ZDWHU DI VRXGH JDH
GA$SUFN +LHUYDQZLOGHVFKLHUHOFNHHQKHEEHQ HQJKHOLMFN GXV\
ZHGHU DHQ GHQ EX\GHO YRO JKHOW WAZHOFN HHQ VKRR G ISWRFWKM N
AXVWULRXV IHWKHUODQGLVK BG GHHVMHDIRBOHE®MPHDUWUDQV -DFTXHOL
DQG &KDUOHV )RUG 'RRUQVSLMN 'DYDFR 3XEOLVKHUV IRO Y

( . - 5H]QLFHN 65HDOLVP DV D 86LGH 5RDG RKHIYG\HE QLD VY QD R WH ID §
ODQQHWIRM®P 3ULQFHWRQ 3ULQFHWRQ 8QLYHUVLW)\3UHVV i

ORQWLDV 6&RVW $QG 9DOXH 6 1



FRPSOHWHG 6 )RU H[DPSOH D SDLQWHU ZKR IRFXVHG ODU
PDVWHU IHZHU FRPSRVLWLRQV DQG WHFKQLTXHV WKDQ D .
XVH SUDFWLFHG YLVXDO PRWLIV IURP SDLQWLQJ WR SDLQ\
+RXULVKHG LQ SDUW E\*OOLQJWKH PDUNHW JDS OHIW E\
SDWURQDJHDIWHU WKH ODWH VL{WW K B WE&DRHILW K VWX & DR
DOVRKHOSHG IRVWHU WKLV WXUQWRZDUGV JHQUH VSHFLD(
WKRVH LQ $QWZHUS RIWHQ GLYLGHG ODUJH SDLQWLQJ SUJ
+RUD IDXQD RU ODQGVFDSH UHQGHUHG E\ RQH DUWLVW [
7KLV WUDGLWLRQ FDQ EH WUDFHG EDFN WR WKH FROODEF
DQG -RDFKLP 3DWLQLU DQG VDZ LWV VHYHQWHHQWK FHQ
SDUWQHUVKLSY EHWZHHQ 3HWHU 3DX®GXH DMWY D EERP R @bl
WKH QRUWKHUQ 1HWKHUODQGYV WKLV SUDFWLFH FDQ EH IR
)RU HIDPSOH VWD)DJH LQ WKH FKXUFK LQWHULRUV RI WKH
%DVVHQ ZHUH OLNHO\ DGGHG E\ (VDLDV YDQ GH 9HOGH DIWH
PDLQ FRPSRVLWLRQ

+DQV 90LHJKH 67KH)LQHDQG 'HFRUDWLYH $BWEDQ SRV EN U FQVR |
(DUO\ORGHUQ (XURSH *ROGHQ $JHV LQ $8® BHWSU & P N WHLIGIM D QHEQ REI:
&DPEULGJH 8QLYHUVLW\ 3UHVYV

2Q 5XEHQV %UXHJKHODQG WKHWUDGLWLRQ RIFROODERUDWLYH SE
DQG $ULDQH YDBXEARWHBHRHIKHO $ RARVLEQIIWOHYGVEBEDRSZO *HWW\ 0X\

ORQWEWDWLVWV DQG $UWLYVBIOWEPHH DR G 5DFKHO %LOOLQJH 67KH'H
WKH 'XWFK $UFKLWHFWXUDO 3DLQW H DWILDRQDKOR*OR P B XAH ¥ Bl Q 1%6-ID\OVYH X\ 18 \



7KH FOLPDWH VXUURXQGLQJ VSHFLDOL]DWLRQ LQ SULQW
DQG V\PEROLF URRWV RI SDUWLFXODU JH@RHMRWSULQW V
VFLHQWL*F LORRYWEBWQR@WHIX0O0O\ FKDUWHG :KDW HYLC
SULQW FROOHFWLQJSUDFWLFHVLQ WKLV SHULRG VXJJHVW
ODUJH QXPEHU RI SULQWY FRQVLGHUHG FRQWHQW FDUHIXC
DQG GLVSOD\GHFLVLRQV 7KH ,WDOLDQ FROOHFWRU *LXOLI
DQG SULQWV RXJKW WR EH GLVSOD\HG DFFRUGLQJ WR VXEM
RIWKHFROOHFWLRQ ZHUH DU WA\ B G U DIL)GUW R WLWRCRPW Z R
ZD\ WKH FROOHFWRU FRXOG KDUPRQL]H WKH YDULHG VW\(
ZLWK WKH JHQGHUV DQG VRFLDO SRVLWLRQV RI SHRSOH LQ
DSSURSULDWHHQYLURQPHQW IRU WKH DEWLYLWLHV WKHU
LQJDUGHQJDOOHULHY P\WKRORJLHV LQURRPVIRUFRQG)
DOOHJRULHV RI1 ZDU DQG SHDFH ODQFLQL VXJJHVWHG WKD
DQG SUHVXPDEO\ RUJDQL]HG VR WKDW WKH RZQHU FRXOG ¥
GLVSOD\DQG YLHZLQJ ,IDFROOHFWLRQ ZDV SURSHUO\RUJ
SULQWYV DW ZLOO WR VXLW WKH QDWXUH DQG EXVLQHVV RI K

%XW GLG WKLY DWWHQWLRQ WR SULQWViAVXEMHFEW PDWW
HUV DQG SXEOLVKHUV" 6RPHHYLGHQFH VXJJHVWY WKDW S|

JUHHGBEHWRK /IDQGVFDSH3ULQWYV

/ILQGD $ 6WRQMWHHBIWHWYWY RI 'DLO\/LIH OLUURUV/REUHKRH O0DVN
.DQVDY 6SHQFHU OXVHXP RI$UW 8QLYHUVLW\RI .DIQVDR/U RI (Y B H\-GRD\J |
/LI1H

'DENHUPDLARWY DQG WKH 3XUVXLWRI.QRZOHGJHLQ (DUO\ORGHUQ (X

OLFKDHO % XU\ 6*LXOLR ODQFLQL DQG WKH RUJDQL]DWLRQ RI D SUlI
FHOQWXU\ WRMHFOML@J 3ULQWV DQG 'UDZLQHE® L&QKKXKIMVSRISKHU %9DNHU &
(ODP DQG *HQHYLHYH :DUZLFN $OGHUVKRW $VKJDWH 7 RQ WK
PRGHUQ FROOHFWLRQV DBARVRVHVY BRI ODWXQYGEHOBMQQYHXPV &R\HFWLQJ |
(DUO\ ORGH B WNMH®\HY 8QLYHUVLW\A\RI &DOLIRUQLD 3UHVYV FK



E\R)HULQJ DV GLYHUVH D VWRFN DV SRVVLEOH +HQGULFN
ERWK WKH JHQUHYV DV ZHOO DV WKH VW\OHV RI SULQWV W
PRUH FRPSHWLWLYH DQG GLVWULEXWHGEBEQR @K F\GVRMHHQ
DOVR FRQWUDVWHG WKH YDU\LQJ VSHFLDOL]DWLRQ RU GLY
+RQGLXV &ODHV -DQV]9LVVFKHU -DFREDDMVDNPHDQ & XD FAY
WKDW SULQW SXEOLVKHUV KDG DQ LQFHQWLYH WR GLYHU"
EHFDXVH WKH\ KDG WR UHO\ RQ D EURDG DXGLHQFH ZLWK
DIHZ VHOHFW SDWURQV %HFDXVH SULQWY FRXOG EH SUR
SXEOLVKHUV FRXOG DOVR EHPRUHUHVSRQVLYHLQ WKH W\!

7KLV W\SH Rl GLYHUVL*HG SXEOLFDWLRQ ZDV KDUGO\ D
SRVLWLRQHG KLPVHOI DV D JHQHUDOLVW WKHUH ZHUH DO
ZKR LQVWHDG FKRVH WR GLVWLQJXLVK WKHPVHOYHV LQ R
PDLQWDLQHG D ODUJH VWRFNRISULQWY EXW KHKDG D SDU
,Q DGGLWLRQ WR SXEOLVKLQJ KLV RZQ HWFKLQJV 9LVVFK
+DDUOHP FROOHDJXH -DQ YDQ GH 9HOGH DQG EHFDPH D VHF
ODQGVFDSHV E\3LHWHU %DVW OrGI® DO &H A B F\W B ZHITKW H G
ODQGVFDSH SULQWYV KRZHYHU 9LVVFKHU DQG KLV SURJH(
RI RWKHU SULQW W\SHV FDUU\LQJD VROLG VWRFN RI JHQU
KLVWRULHY DQG DOOHJRULFDO VHULHV 2UHQVWHLQ DOVF
5D]HW IRUZKRPDUWLVWLFSULQW VHOOLQJ ZDVHRWADRQH L
DOVRDFDOOLJUDSKHUDQGVFKRROWHDFKHU %HEDXVH SX

6HH VHFWLRQ
2UHQVWHLQ O60DUNHWLQJ3ULQWV WR WKH'XWFK5HSXEOLF 6
,ELG i

2Q WKH ODWHU 9LVVFKHU IDPLO\ VHH/HH+DQJ 07KH6LJQ RI &0ODHYV



IRUKLP KHPD\KDYHKDGPRUHIUHHGRP WRVSHFLDOL]JHLQ
+HQGULFN *ROW]LXV VFKRRO LQFOXGLQJ ZRUNV E\ -DFTXH
-DFRE ODWKDP $QGULHV 6WRFN DQG $MVOIOIWPOMDYG GZRRRG |
QRW ZKROO\GHSHQGHQW RQ SULQW SXEOLVKLQJ KHGLGQ
DZLGHVSHFWUXP RIWKHPDUNHW
6XUYLYLQJLQYHQWRULHV RIRWKHU SULQW SXEOLVKHUYV
SXEOLVKHUV EHQH*WWHG E\ IDYRULQJ GLRWUH VW WD \R WHKIHV
LQYHQWRULHV ZHUH QRW PDGH E\ WKH SXEOLVKHUV WKHP
DV HYWDWH KHLUV RU QRWDULHV 7KRXJK &ULVSLMQ GH
PRUDOL]LQJ SULQW ERRNV D LOQYHQWRU\ RI KLV SODWH
DEURDG VWRFN ZLWK VWUHQJWKYV LQ SRUWUDLW DQG GHY|
VFLHQWL*F LO®XVWADDWIORRW\ RI WKH SRVVHVVLRQV RI $P)
5RPERXW YDQ GHQ +RH\HDOVR OLVWV D EY RIBDEWIDRIQ BWY R W
WR 9DQ GHQ +RH\HAV PDSV RSHQV WKH LQYHQWRU\ IROOR

2UHQVWHLQ 60DUNHWLQJ3ULQWV WR WKH'XWFK5HSXEOLF 6

I1RWH WKDW XQOLNH SDLQWLQJV SHULRG GRFXPHQWYVY DERXW SU
LQH[SHQVLYH WKH\JHQHUDOO\ZHUH QRW GRFXPHQWHG DV SUHFLVHO
GRFXPHQWY RUFROOHFWRULQYHQWRULHY 3DUVKDOO 63ULQWV DV 2E
RILQGLYLGXDO KRXVHKROGY HQWLUHDOEXPV RISULQWY PLIJKW EH OL
ZLWK DWWULEXWLRQV RQO\ZKHQ WKH\FDPHIURP WKH KDQG RI DQ DFNC

LQGLYLGXDO DWWULEXWHG SULQWYVY OLVWHG LQ WKHORQWLDYV $UFK

PRVW DWWULEXWHG DUWLVWYV ZHUH $OEUHFKW '°UHU HQWULHV +t
IXFDV YDQ /H\GHQ DQG %DUWKRORHPXV 6SUDQJHU
$ GHWDLOHG LQYHQWRU\ RI &ULVSLMQ GH 3DVVHAY SODWHV OL
ZLWK SODWHV ELEOLFDO JHQUH KLVWRU\ ODC
RUQDPHQW SRUWUDLW UHOLJLRQ VELHQWL*F
XQLGHQWL*HG L OMIDVG L@ GABQVVH DQG +LV 3URJHQ\
3ULQW 3URRMAMHR®DP 6RXQG 9LVLRQ 3XEOLVKHUYV DSSHQGLFH

PRUDOL]LQJ ERRNV VHH3ORVIV ® QECGGPDYXUH 3ULQWSBSRRRMNIEG BRLVS
6RXQG 9LVLRQ 3XEOLVKHUV

7KHLQYHQWRU\ ZDV WDNHQ RQ WKH HYHQW RI 9DQ GHQ +RH\HAV VHS
*HPHHQWHDUFKLHI 1 $ $ QRW ' 'RRUQLFN GHFHPEBWWQWHQ LiQ Y
GH JRXGHmQSSHIQG L |



SULQFHV IROORZHG KFHL ORKQHLGHKHIDAWRXVHQ VWRULHV 6
ELEOH LOOXVWUDWLRQV DOOHJRULHV WRSRJUDSKLFDO |
VFHQHVY &OHPHQW GH -RQJKHAV VWRFN LQYHQWRU\ R
PDWWHU ZKHQ WKH\ ZHUH SDUW RI ODUJH VHUKHVWRKWDMW DR
IRUD FRPSOHWH VHW R BHEYRVRLE O XO/RQUDOLVRQRT 6HYRWL
WLQQHEHRIWBRQPDOL]LQJ HPEOHPVY DV ZHOO DV D KDQGIXO
GGPLOYHMRQLEIJIBIQGKY 1DVYDEVITHIHQHUDO UXOH WKHVH L
DUH SULPDULO\ RUJDQL]JHG E\ SDSHU VL]H HJ IROLR KDO!
VXEGLYLVLRQ E\ VXEMHFW PDWWHU 2QH JHQHUDOO\ *QGYV
ODUJH LOOXVWUDWLRQ VHULHV RIWHQ IRU %LEOHV WKHYV
SHUKDSVDQRWKHU VHFWLRQ GHYRWHG WR SRUWUDLWYV ZK
XQGHU D JHQH U DFORIQMELIRHIGRWBNQS UL Q W V

7KH SXEOLVKHG FDWDORJXH RI DUW SULQWYV IURP WKH V
DURXQG LV WKH RQO\VHYHQWHHQWK FHQWXU\ VWRFEN ¢
WRGD\ WKDW ZDV LVVXHG E\ WKH SXEOLVKHU KLPVHOI DV I
7KRXJK R)HULQJ PRUH SUHFLVLRQ WKDQ WKH WKLUG SDUW
FKHUAV OLVW IROORZV D IDPLOLDU IRUPDW PDSV DQG WR
ORQJ PL[HGI®VQW BSHIQ PRWVBS® VVLQJ JHQUH VFHQHY ODQGYV
DOOHJRULHY DQG GHYRWLRQDO SULQWY 7KHFDWDORJDO
%LEOHLOOXVWUDWLRQV 9LVVFKHU KDG IRUVDOH GLYLGHC
ULHVY 8QOLNHLQYHQWRULHV PDGH E\WKLUG SDUWLHV 9LV

7KLV LQYHQWRU\ ZDV WDNHQ DIWHU 'H -RQJKHAY GHDWK LQ 1R
KHDGLQJY HVSHFLDOO\IRU SULQWYV E\ +DQV %RO DQG 5HPEUDQGW $P!'
QRW - %DFNHU IHEUXDUL 3 UHQ W@ L. GH®HREBSHEHIQL HH X Z

&DWDORJXV 9DQ JURRWH HQ NOHHQH /DQG .DHUWHQ B6WHGHQ 3ULQ
$PVWHOGDP AW $PVWHOGDP 2ASHGIHD'Q B HQHIEMENQ \L OKGHD BRHEHEQ H H X Z
IRUD WUDQVFULSWLR®WWLDOGHRK\BOOHQV GEVRSYHUMWWKH VWU XFWX
FDWDORJDQG WKH 9LVVFKHU IDPLO\AV PDUNHWLQJVWUDWHJILHV



DUWLVWYV ZKRVH DUWZRUNV ZHUH EHLQJ UHSURGXFHG EXW
$QG DV ZLWK DOO WKH RWKHU PDMRU SXEOLVKHUV 9LVVF
JHQUHYV

7KHVPDOO QXPEHU RISLFWRULDO SULQW SXEOLVKHUV LC
FRYHUHG D ZLGH UDQJH Rl WKH HPHUJLQJ PDUNHW IRU GH(
‘DOH WXUQHG RXW D WUHPHQGRXV YDULHW\ RI SLEWRULDO
GHYRWLRQDO VHULHV DQIGHIRQLRALVF BB BN LRXQG VDIHW\ L
DV ZHOO 7KRXJK QR SXEOLVKHG VWR[FAXO MUM IR BIRHFW i V
DVXUYH\ RI SULQWY EHDULQJ KLV DGGUHVV LOOXVWUDWH
(YHQDV KHFXOWLYDWHGDQLPDJHDV WKHSUHPLHUH SURY
PDVWHUV KHDOZD\VNHSWDFRUHVWRFNRIPDSVDQG UHSU
ORUHRYHU KHFXOWLYDWHG FRQWHPSRUDU\WDOHQW LQ W
ORFDO ODQGVFDSHYV

B3URGXFLQJD ZLGHDUUD\RIJHQUHV GLG Q BWLEHFRINDQL
FDUHHU KRZHYHU (OL]JDEHWK :\FNR)AYV VXUYH\ RI WKUHH O
:LOOHP $NHUVORRW &RUQHOLV YDQ .LWWHQVWH\Q *LOOL)
RISULQWPDNHUYV ZKRIVHFDLWHKHIZLIGHOBPQJH RI JHQUHYV WKH
ANFNR)VXJIJHVWV WKDW WKHWKUHH VX)HUHG *QDQFLDO VHW
VXSSRUW WKHPVHOYHY HQWLUHO\ YLD SULQWPDNLQJ UDW

-RQDV 6 X\GHUKRHI IRUH[DPSOH LVIUHTXHQWO\FLWHGDV DQ HQJL
SDJH QRWH

9DQ GHU BWIRFWLQJ ,PDIJHVLQ $QWZHUS
9DQ *ULHNHQ /XLMWHQ OL.OI® RPN & RWR F N
JELG i

\FNR) 6,QQRYDWLRQDQG 3RSXODUL]DWLRQ 6



SULQW SXEOLVKLQJ: RUDDIUW GMBOHQPU IURP WKH ZLOG VXFF
HQJUDYHUV OLNH WKH :LHUL[ EURWKHUV RU WKH 6DGHOHU
WR EXLOG D FDUHHU HQWLUHO\DV D SODWHEXWWHU WKH O
9IDQ 6FKH\QGHO DUHUHPLQGHUV RIWKHUXPSPDMRULW\RI L
IRUWXQH RU IDPH

/RUHQD %DLQHV SUHVHQWYV DQRWKHU FRXQWHUH[DPSOH
D SUROL*F SULQWPDNHU ZRUNLQJ 'HHWMZX\Q D )OHPE VK ER
HQJUDYHU ZKR ZRUNHG LQ $QWZHUS DQG 5RWWHUGDP EX
VXFFHVVIXO FDUHHU E\ PDNLQJ RQH SDUWLFEXODU W\SH RI }
DJHRI $IWHUVWDUWLQJKLYFDUHHUE\PDNLQJUHSURGX
YDQ &RQLQ[ORRDQG 'DYLG 9LQFNERRQV YLUWXDOO\DOO R
PDGH EHWZHHQ DQG KLV GHDWK LQ ZHUH ODUJH ZR
ELEOLFDO VFHQHV )LJXUH ,WZRXOGDSSHDU WKDW KDY
DVSHFLDOL]HG VXEMHFW PDWWHU QLFKH 'H%UX\Q IHOW OL
8QOLNH WKH HQJUDYHUV FLWHG E\ :\FNR) 'H %UX\Q IRXQC
VXFFHVV E\VSHFLDOL]LQJLQ MXVWRQHJHQUH UDWKHU WK
PDWWHUDV LQVXUDQFHDJDLQVW FKDQJLQJPDUNHW WDVW

JURP WKHVH H[DPSOHV LWLV FOHDU WKDW DVHYHQWHHZC
IRXQG VXFFHVV YLD HLWKHU VWUDWHJI\ i JHQUH GLYHUVL
8QGHUVWDQGLQJ ZKLFK VWUDWHJ\ ZDV DGRSWHG PRUH IU
SDLQWHUV ZLOO DOORZ XV WR EHWWHU XQGHUVWDQG ZKi|
JHQHUDOLVWY OLNH +RQGLXY ZHUH WKH QRUP DQG ZKR ZH

%RWK HQJUDYHUV DV ZHOO DV SULQW SXEOLVKHUV IUHTXHQWO\
WKHPVHOYHV RIWHQ DV DUW GHDOHUV 2Q SXEOLVEHUYW D@MW,H D DHDW
LQ $QWZHUS OLFKDHODKMXBWLQW LQ WDROGRQ %ULWLVK OXVHXP
2UHQVWHHQQULFN +RQGLXV

%DLQHAMRODHY GH %UX\Q



J)LIXUH 1LFRODHV GH %UX\Q DIWHUORNVGBAOULURXDQQ BRQK I DR
RIWKHSKDURXIUDYLQJ [ FP S5LMNVPXVHXP $PVWHUC(



'‘DWD RQ6XEMHFW ODWWHU LQ 3DLQWLQJIDQG

:KLOH WKH 5.0 GDWDEDVH FRQWDLQV VXEMHFW FODVVL*EI
WXUQ HOVHZKHUH WR *QG VXLWDEOH LQIRUPDWLRQ DERXW
IHWKHUODQGLVK SDLQWLQJV 7KLV VHFWLRQ ZLOO LQWU
WLDV ,QYHQWRULHY DQG WKH LPDJH GDWDEDVH RI WKH 51
'RFXPHQWDWLH 1HGHUODQGY ,QVWLWXXW YRRU .XQVWJHV
GHVFULEH WKHLU RULJLQV SRWHQWLDO ELDVHV DQG VKR
UHFRQFLOH WKHLU GL)HUHQW V\VWHPV IRUFODVVLI\LQJ VX
QXPEHUV RIUHOHYDQW UHFRUBNGGR W HR G KWRRXWHWH QW L Q
GDWDVHWVY WKLV VHFWLRQ ZLOODOVRDGGUHVV KRZWKH 5
FODVVL*HV VXEMHFW PDWWHU IRU SULQWYV

/DEOH IXPEHU RIDUWLVWY DQG LQ SDUHQWKHVHV QX
DQG GHVFULEHG DUWZRUNY LQ HDFK WKH ORQWLDV 5.'
SDUWLWLRQHG E\DUWLVW ELUWK\HDU

DUWLVWELUWK O0°', 5. 5.0
%HFDXVH WKHORQWLDVLQYHQWRULHV VWRSDW WKH\GR QRW F
ERUQ DIWHU 7KXV LWLV QHFHVVDU\ WR UHVWULFW WKLV DQDO\VL

7 XVHG LQ WKHSUHYLRXV FKDSWHUV

%HFDXVH WKH %0 GDWDEDVH GRHV QRW FRQWDLQ FRQVLVWHQW GH
FDQQRW EH XVHG WR FRUURERUDWH *QGLQJV IURP WKH 5.0 GDWD DV ZI
ZRUN PD\LQYROYHPDSSLQJ ZKDW GRSIFRIYISG\H. WIR W B UV MKWXEMHFW KHL
RWKHU FROOHFWLRQV ORUHVXJIJHVWLRQVIRUDGGUHVVLQJWKHVH DC
SUHVHQWHG LQ WKH FRQFOXVLRQ RIWKLVY GLVVHUWDWLRQ



DUWLVWELUWK O0', 5." 5.0

7TKHORQWLDV 'DWDEDVHRI WKE&HQWXU\'XWFK $UW ,Q

7KHORQWLDV 'DWDEDVHRI WK&HQWXU\'XWFK $UW ,QYHQV
WDLQHG E\ WKH )ULFN $UW 5HIHUHQFH /LEUDU\ FRQWDLQV
LOQYHQWRULHVIURP $PVWHUGDP WKDW ZHURKHERWGBHE® EH V
ZDV FRPSLOHG RYHU VHYHUDO GHFDGHV E\ -RKQ OLFKDHO 0
$PVWHUGDP *HPHHQWHDUFKLHI 7KHVH LQYHQWRULHV ER
GRFXPHQWY QRWDULDO GHDWK LQYHQWRULHY GUDZQ XS |
UHFRUGV E\WKH 2USKDQ &KDPEHU DQG EDQNUXSWF\LQYH{¢

LW LVLPSRUWDQW WR UHFRJQL]H WKDW VQKRBVMERPSWHD V G D
KHQVLYHUHSRVLWRU\ :ULWLQJLQ ORQWLDV VXJJIJHVWH
RIVHYHQ RUHLJKW WKRXVDQG VXFKLQYHQWRULHV VXUYLY
DW OHDVW *YH WLPHV WKH QXPEHU LQGH[HG LQ WKH 0', 1R
DQ XQELDVHG VDPSOLQJRIDOO KRXVHKROGLQYHQWRULHYV
FHQWXU\ 'XHWRWKHRULJLQDO SXUSRVHRIWKHVHDUFKLY
KHDYLO\ WRZDUGVY ZHOO R) KRXVHKROGY ODUJH HQRXJK W

-RKQOLFKDHOORQWLDVDQGWKH)ULFEN$SUWS5HIHUHQFH/LEUDU\ 67K
'XWFK $UW ,QYHQWRULHY 6 7KH )ULFN &ROOHFWLRQ KWWS UHVHEL



FUHGLWRUV ORQWLDV DOVR UHVWULFWHG KLV VDPSOH WF
DWWULEXWHG SDLQWLQJ IXUWKHU VNHZLQJ KLV UHVXOWYV

7KLV VNHZ ZRXOG SURYH WURXEOHVRPH IRU D VWXG\ RI
SURGXFWLRQ LQ WKH VHYHQWHHQWK FHQWXU\ 1IHWKHUOD:
IRFXVHVY RQ WKH JHQUH VSHFLDOL]DWLRQ RILQGLYLGXDO C
ZLWK DW OHDVW VRPH DWWULEXWHG SDLQWLQJV LV D VWU
WKHVHUHVXOWY ZLOORQO\EHUHOHYDQW IRUXQGHUVWDQ
YDOXDEOH HQRXJK WR EH DWWULEXWHG WR QDPHG DUWLVW

7KHO0', GHVFULEHYV SDLQWLQJV RIZKLFK DERXW
DQ LGHQWL*HG VXEMHFW WKH UHVW DUH ODEHOHG 6XQNQ
SDLQWLQJV DERXW RIWKHWRWDO DWWULEXWHG WR D \
OHYHO RIGHVFULSWLRQLV FRPPRQLQFROOHFWLRQLQYHQ
JRULGHQWL*FDWLRQ DQG YDOXDWLRQ SXUSRVHV QRWDUL
RIWKH SDLQWLQJDQG LWV VL]H RQO\PDNLQJDWWULEXWL
KDYH VLIQL*FDQWO\ LPSDFWHG WKH SDLQWLQJAV PRQHWD

GL)HUHQW VXEMHEW KHDGLQJV WR HDFK DUWZRUN , KDY
LQWRDPRUHJHQHUDO VHW WKDW ZLOO JXLGH WKH ZD\ VXEN
FKDUDFWHUL]JHG LQ WKLV FKDSWHU

ORQWLDV 6:RUNVRI$SUWLQBEHYHQWHHQWK &HQWXU\$PVWHUGDP ¢

2Q VSHFLDOL]DWLRQ LQ WKH ORZ HQG RI WKH 'XWFK SDLQWLQJ PDL
LOOXVWULRXV KLVWRULHY WKDW DUH D GLPH D GR]JHQA 7KH ODVV ODU!
&EHQWXU\ $PVVWRXWEAIMDPORI +LVWRULDQVR®R1IHWHHWODWGLVKGRW M I

7KH QXPEHU RI VXEMHFW KHDGLQJY GHWDLOHG E\ ORQWLDV DUH V
PDQXDOO\ JHQHUDWH D FRQFRUGDQFH EHWZHHQ WKH RULJLQDO VX
KHDGLQJV XVHG E\ 9DQ GHU :RXGH LQ KLV VWXG\ Rl WKH VDPH GDWDEDV
6RWKHU UHOLJLRXV6 6P\WKRORJ\ DOOHJRU\6 6KLVWRU\6 60DQGVFD!
6RWKHUG 6XQNQRZQ6 $G YDQ GHU :RXGH 67KH 9ROXPH DQG 9DOXH RI ¢
RI WKH '"XWFK 5HSSXBVOLEG 6LMWRU\ +LVWRU\LQ $UW BWXGLHV LQ 6HYHC



%HFDXVH WKH FXUUHQW VWXG\ IRFXVHV RQ FKDUDFWHU
DWWULEXWHG DUWZRUNY DUH XVHG ZKHQ FDOFXODWLQJ
PLIKW ELDV RXU FRQFOXVLRQV ZH FDQ FRPSDUH WKH GLV\
YHUVXV XOQODWWULEXWHG DUWLVWYV LQ WKHORQWLDYV DUFKI
VHW RI DWWULEXWHG ZRUNV YHUVXV WKH GLVWULEXWLRQ
XQHTXDO J)LIXUH JRU H[DPSOH SRUWUDLWY DQG WKR
VXEMHFW ZHUH VLIJQL*FDQWO\ PRUH OLNHO\ EH XQDWWU
W LV WKXV LPSRUWDQW WR QRWH WKDW SRUWUDLWLVWYV .
&RQYHUVHO\ JHQUH DQG ODQGVFDSH SDLQWLQJV ZHUH Pt
DWWULEXWLRQ PHDQLQJ WKDW SDLQWHUV VSHFLDOL]LQJ |
LQWKHGLYHUVLW\FDOFXODWLRQV

7TDEOH 1XPEHU RIDUWZRUNYV DQG WKHLU SHUFHQW R1V
DWWULEXWLRQDQGVXEMHFWGHVFULSWLRQ 2QO\DWWL
VXEMHFW DURXQG RI WKH WRWDO QXPEHU RI REMHFW
FKDUDFWHUL]LQJDUWLVW VSHFLDOL]DWLRQ

0',SDLQWLQJV XQDWWULEXWHG DWWULEXWHG

XQNQRZQ VXEMHFW
NQRZQ VXEMHFW
WRWDO

5.'LPDJHV

5.'LPDIKWMUHDIWHUS5." LVDGDWDEDVHFRPSLOHG E\ WKH 5L
WRULVFKH 'RFXPHQWDWLH 2ULJLOQDWLQJIURP WKH RULJL

HG 'DYLG )UHHGEHUJ DQG -DQ 'H 9ULHV 6DQWD ORQLFD *HWW\ &HQW
+XPDQLWLHYV i
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J)LIXUH SDWLR RI'JHQUHV LQ WKHORQWLDV LQYHQWRULH
DOQODWWULEXWHG DUWLVW YHUVXV WKRVHZLWKRXW



RI&¢RUQHOLV +RIVWHGH GH *URRW [ WKLV UHVHDUFK
GLIJLWLIHGRYHUWKHQH[WVHYHUDO GHFDGHVLQWRD FDW|
DUWZRUNVIURP WRWKHSUHVHQW FRPSLOHGIURP SXEOL
WKH ZRUXO®GVKH RYHU REMHFWY GRFXPHQWHG LQ WKL

GDWHG DWWULEXWHG DQG FDWHJRUL]JHG SDLQWLQJ

DQG (DFK RI WKHVHUHFRUGY KDV EHHQ WDJJHG ZLYV
DYHUDJH EHWZHHQ VLI WR VHYHQ NH\ZRUGYV SHU SDLQWLQ.
PDWWHU 7KHVH NH\ZRUGYV KDYH EHHQ DVVLJQHG E\ KDQG
EXLOGLQJ RQ WKH NH\ZRUGV OLVWHG RQ +RIVWHGH GH *UF
FDUGV 7KHVFDOHRIWKHS."GDWDEDVHPDNHV LW LQIHDVL
WR PDQXDOO\ FDWHJRUL]J]H HDFK DUWZRUN LQWR D VLQJOH
DLGHGFODVVL*FDWLRQ KRZHYHU GRHVDOORZRQHWRLGH
JURXSV RI NH\ZRUGV WKXV DVVLIJQLQJD VLQJIJOHKWXEMHFW
FOXVWHUVDOLIJQUHODWLYHO\ZHOO ZLWK WKHEURDG VXE!
URXJKO\HQFRPSDVVLQJ SRUWUDLWY VWLOO OLIHV ODQC
FDWHIJRU\RIRWKHU ZRUNV WKDW IHDWXUHG PXOWLSOH *JXI
VXEMHFWYV

7KLV GDWDEDVH LV ORFDWHG DW KWWSV UNG QO HQ H[SORUH LP
$SSXKQ 5DGWNH 6'DV5S5LMNVEXUHDX YRRU .XQVWKLVRUNFKEKRQRKXP H
QR i -DQ+ ( YDQGHUGB6WDUUH 6$XWRPDWLRQVDM BWKHEH \$ 6

-R X U Q D@R i

7R GHVLIJQDWH FOXVWHUV RI SDLQWLQJV ZLWK UHODWHG NH\ZRUG
REMHFW ZDV FRQQHFWHG WR RWKHUV EDVHG RQ VKDUHG 5.' VXEMHFW
DOJRULWKPRSWLPL]HGIRUODUJHJUDSKVZDV XVHGWRSDUWLWLRQRE
WR HDFK RWKHU L H WKDW VKDUHG PRUH NH\ZRUGV ZLWK HDFK RWK
SDUWLWLRQV , WKHQ FKHFNHG WKH UHVXOWLQJJURXSV PDQXDOO\WR
UHODWLYHO\ZHOO WR FRPPRQ JHQUH FDWHJRULHV
2Q0WKHFRPPXQLW\GHWHFWLRQDOJRULWKP VHHO9LQFHQW' %ORQGHC
LQ/DUJH 1IHWRRUQV®RI 6WDWLVWLFDO OHFKDQQRV 7RAWREMQG ([SHULF
3 GRL 3 LPSOHPHQWHG LQ5E\&VDUGLDQG 11



/ILNH WKH 0', WKH5."GDWD LVDQ LPSHUIHFW UH+HFWLR
SDLQWLQJ SURGXFWLRQ 1HDUO\DOO RI WKH SDLQWLQJV F
5S."GDWDDUHDWWULEXWHG DPXFKKLIJKHUUDWLR WKDQ W
FROQVHTXHQFHRIVHOHFWLRQELDYV %HFDXVHWKHS5."GDWD
FROOHFWLRQ LQGH[HVY DXFWLRQ FDWDORJXHV DQG RWKF
VODQWHG WRZDUGYVY WKRVH DUWZRUNV WKDW HLIKWHHQW K
FROOHFWRUV IRXQG ZRUWK\ Rl SUHVHUYLQJ +RZHYHU LI I
DQG WKHPRGHUQS5."GDWDVHW UHYHDO VLPLODU SDWWH U(
IRUFODLPLQJ WKDW D WUHQG WRZDUGV VSHFLDOL]DWLRQ C

6 XEMHFWY LQ WKH 3ULQW 'DWD RIWKH 5.0

7KH5LMNVPXVHXP KDV FODVVL*HG WKHLU DUWZRUNV EDVH(¢
JRULJLQJLFRQRJUDSK\ 7EKHXBROADQ\DW@RWDWLRQ VI\VWHP
E\ GHVLJQ ZLWK HDFK VXFFHVVLYH FKDUDFWHU RI WKH QI
LFRQRJUDSKLF VXEMHFW )RU H[DPSOH WKH QRWDWLRQ
VSHFL*FLW\

2 %LEOH

2 200G 7THVWDPHQW

g & *HQHVLV WKHSDWULDUFKYV

g & VWRU\RI,VDDF

g & SHEHNDK VRXJKW LQ PDUULDJH

-DQ 'H9ULHV DUJXHVIRUWKLY DSSURDFKLQ 'H9ULHV 6%3UW +LVWRU

+ YDQ GH,P®P@FODVV $Q ,FRQRJUDSKLF RROMYNE*ZDWKR Q' 6%\RXB B L H
)XFKV DQG( 7KROHQ $PVWHUGDP 1RUWK +ROODQG 3XE &R -RFK
$Q ,FRQRJUDSKLF &ODVVL*FDWLRQ 6\VWHP E\ + YDQ GH :DDO / ' &RXS
6LPLROXV 1HWKHUODQGYV 4XDUMRHUGDIRDWKH +LVWRUGRL$UW (
VHFWLRQ IRUDIXOORYHUYLHZRIWKHS5.0GDWDEDVH



g & PDUULDJHRI ,VDDFDQG 5HEHNDK

%\ JURXSLQJ REMHFWV EDVHG RQ WKH *UVW GLJLW RI WK
WR VRUW WKH REMHFWV LQWR EURDG WKHPDWLE JURXSV VL
5." %HFDXVH WKLV GLYHUVLW\PHWULFLV VHQVLWLYHWR DI
DUWLVW PXOWLSOHLPSUHVVLRQV RI WKH VDPH SULQW ZLC
WUHDWHG DV R@HFLWWIRYNSULQW VHULHY ZLOO DOVR EH EF
ZKLFK ZLOO SUHYHQW IRU H[DPSOH LGHQWLI\LQJDQ DUWL
FUHDWHG MXVW RQH VHULHYV RI SRBWWWLMDQ®XOU Y QV MKW S H
IRFXVHG RQ WKH GHFLVLRQV RI SULQWPDNHUV ZKR DFWXDC
SULQWV IRUZKLFKDQDUWLVWPDGHD SODWH DQG QRW IRL
SXEOLVKHG ZLOOEHFRXQWHG ZKHQ FKDUDFWHUL]LQJ WKF

OHWKRGRORJ\ &KDUDFWHUL]JLQJ 'LYHUVLW\

'KHWKHU ORRNLQJ DW WKH GLYHUVLW\ RI VSHFLHV ZLWKL
RI GL)HUHQW LQGXVWULHV ZLWKLQ D VWDWH GLYHUVLW\
GLPHQVLRQV

&DWHJRULFDO +RZPDQ\GLVFUHWHFODVVHV DUH REVF
$OORFDWLRQ +RZHYHQLV WKHGLVWULEXWLRQ RI XQL

$OWKRXJIJK WKH 5.0 GRHY QRW H[SOLFLWO\ PDUN ZKLFK REMHFW UHI
SULQW GXSOLFDWH LPSUHVVLRQV RUGL)HUHQW VWDWHYV RI WKH VDP
VKDUH WKH VDPH WLWOH GHVFULSWLRQ VWDUWDQGHQG GDWHV DQG

"KHQ5.0REMHFWV EHORQJWRDODUJHU VHULHV WKLV VHULHV WLW
IRUWKHREMHFW 3ULQWV WKDW VKDUHD VHULHV WLWOHDUH WUHDWH
WKHLU PDNHUAV RHXYUH GLYHUVLW\



6KDQQRQAV PHDVXUHPBLQ W RALGHOHAUNKMG PHWULF FDS)\
RI WKHVH GLPHQVLRQ2RUGQFBOVGMYHORSHG WR FKDUDF
LQIRUPDWLRQ WUDQVPLVVLRQ WKLV PHWULF RI GLYHUVLYV
GLYHUVH DV HFRORJLFDO GLYHUVLW\ HFRQRPLF7RSHFLDO
PHDVXUH ZKHWKHU VSHFLDOL]DWLRQ RU JHQHUDOL]DWLR(
SULQWPDNHUV HDFKDUWLVWAVRHXYUHLVWUHDWHGDV D ¢
FDOFXODWHG SHU DUWLVW %\ WKLV PHDVXUH D SRSXODYV
HYHQO\ DFURVYV VHYHUDO GL)HUHQW VSHFLHV BDRIHJRULH

ZLOO KDYH D KLJKHU GLYHUVLW\ LQGH[ WKDQ D SRSXOTL
FRQFHQWUDWHG LQ MXVW RQBFRWHJIRU\ DUWLVW & ZLWK

7KLV PHWKRG KDV GUDZEDFNV )RU H[DPSOH LW FDQQRW
DQDUWLVW FKDQJHG WKHLU FKRLFHV RI VXEMHFW PDWWHU
SDLQWLQJVLQWKHS5.' GDWDEDVHDUH QRW GDWHG ZLWK WK
WR FODLP DQ DFFXUDWH PHDVXUHPHQW RIDVLQJOH DUWLV
7KHO', GDWD PRUHRYHU LQFOXGHV QR GDWHV IRULQGLYLC
DWKRZDUWLVWVAWRWDO RHXYUH GLYHUVLW\FKDQJHV ED

6KDQQRQAV GLFHUWGWIQBG BV WKH QHIJDWLYH VXP Rl WKH SURSRU\
ZLWKLQ WKH SRSXODWLRQ PXOWLSOLHGIEL WW K HUQXR EHUGRH RELMHIUOYHDQN
FODVDGLY WKH WRWDO SRSXODWLRQ VL]H

X n n
SR
)RU WKH RULJLQDO GHULYDWLRQ RI 6KDQQRQ#AiV GLYHUVLW\ VHH &ODX
7KH ODWKHPDWLFDO 7KH R WBUEIDKOP BXQQLYHUWLRQ Rl ,00LQRLV 3UHVV

LPSOHPHQWDWLRQ RI WKLV IRUPXOD VHH -DUL 2NVDQHQ HW DO O6YH
3DNFDJH >YHUVLRQ @ KWWS &5%$1 5 SURMHFW RUJ SDFNDJH

JRUDQ HDUO\H[DPSOH VHH-DFN3 *LEEVDQG :DOWHU 7 ODUWLQ 68
'LYLVLRQ RI /DERU ,QWH UQMPHULLEFQDGS BB WR\CHRORY D2 & MYRLEHZU D

GRL PRUH UHFHQW ZRUN LQFOXGHV *%D@P(FEBRPRJLF ROV
'LYHUVLW\YV 6RFLR (FRQRPLF'LYHUVLW\6&5IRFAFSKIRIDLD/R@\ B D($HWW'LQJ 0
5RFKHVWHU 1< 6RFLDO 6FLHQFH 5HVHDUFK 1HWZRUN -DQXDU\
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YLIXUH ,OOXVWUDWLQJ6KDQQR®@iVRHVYXYGIIRP BQWBR | 6D Y

PDGH RQO\ ODQGVFDS®BY RDUWILRMWHSWKKODMD DOWKRXJK DUW
HDFK SDLQWHG DW OHDVW RQH SDLQWLQJ ZLWK IURP HDFK
GLVWULEXWLRQRIZRUNVDFURVV WKRMH FDWHJRULHYV DQ(



VHQVHRIJHQHUDWLRQDO FKDQJHVLQDUWLVWLFVWUDWHJ
E\FKDQJLQJ PDUNHW GHPDQGV EXW DOVR E\KDELWV DQG (
GXULQJWKHLUWUDLQLQJ ,WLVWKLVJHQHUDWLRQDO VFD
SULQWPDNHUV GLG LQGHHG WHQG WR VSHFLDOL]H PRUH R
FHQWXU\

SHVXOWYV 6SHFLDOLVW3DLQWHUV *HQHUDOL

J)LIXUH FRQWUDVWY WKH RHXYUH GLYHUVLWLHYV FDOFXO
VRXUFHV DFURVYV HLJKW \HDU ORQJ SHULRGV EHWZHHQ
5." SDLQWLQJVY GDWDVHWY FRQ*UP FRQYHQWLRQDO DUW K
SDLQWHUV ERUQ EHWZHHQ T ERWK VRXUFHV H[KLEL\
VSHFLDOL]DWLRQ RU ORZ GLYHUVLW\ &RQWLQXLQJ WKUR
WKH PHGLDQ RI WKLY GLVWULEXWLRQ GURSSHG ORZHU DV
JHQHUDOLVW URXWH DQG PRUH DQG PRUH SDLQWHUYV WUF
vVDLG LWLV DOVR LPSRUWDQW WR QRWH WKDW JHQHUDOL\
RI " XWFK DQG )OHPLVK SDLQWLQJ ERWKO0', DQG 5." GDWDV
SUHVHQFH RID KDQGIXO RISDLQWHUV ZLWK D KLIK GLYHUV|
2Q WKHRWKHUKDQG WKHPHGLDQRHXYUHGLYHUVLW\RI
UHPDLQV FRQVLVWHQWO\ KLIJKHU WKDQ WKDW RI SDLQWH!
VOLIKW GRZQZDUG GLS HQWHULQJ WKH VHYHQWHHQWK FH
FOHDUO\ HIFHSWLRQV WR WKH RYHUDOO DYHUDJH LQ HD
VSHFLDOLVW SULQWPDNHUY DW WKH ORZ UDQJH RI WKH GL
RXWQXPEHUHG E\JHQHUDOLVW SULQWPDNHUV ZLWK KLJK R
WKH K\SRWKHVLVY WKDW E\LQ ODUJH SULQWPDNHUV IDYRL
RIDUWZRUNYV DQG WKDW SULQWPDNHUV ZKR GLG GH*QH KL
KDYHEHHQ WKHH[FHSWLRQ UDWKHU WKDQ WKH QRUP
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J)LIXUH %R[SORWV VKRZLQJ WKH GLVWULEXWLRQ DQG VN
ERUQ EHWZHHQ DQG EDVHG RQ WKH 0', 5." DQG 5.0 (
ER[HV LQGLFDWH WKDW PRUH DUWLVWY ERUQ LQ WKDW SHL
ZKLOH ORZHU ER[HV LQGLFDWH D JUHDWHU QXPEHU RI VSFH
LQGLFDWH WKDW WKHUH ZDV D ZLGH UDQJH FOIZBDWLVWLF \
JHQHUDOLVWY ZKLOH VKRUWHU ER[HV LQGLFDWH WKDW PR
DVPDOOUDQJHRIYDOXHYV 7KLVLVD7XNH\ER[SORW LQ Zk
WKHPHGLDQ GLYHUVLW\YDOXH DQG WKHWRSDQG ERWWRI
SHUFHQWLOHY 7KHHQGV RIWKHZKLVNHUV PDUN WKH YDOX
UDQJH EH\RQG WKHER[ 2XWOLHUYDOXHV EH\RQG WKDW UL
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J)LIXUH &RPSDULQJ WKH VXEMHFWY WUHDWHG E\ WKH WR
IURP WKH 0', GDWDVHW DQG WKH WRS PRVW VSHFLDOL]!
GDWDVHW 6SHFLDOLVW SDLQWHUV RYHUZKHOPLQJO\ ID
SULQWPDNHUVZHUHMXVWDVOLNHO\WRSURGXFHJHQUH SL
RUUHQGLWLRQV RI KLVWRULFDO RUFXUUHQW HYHQWYV



7KLV DSSURDFK WR PHDVXULQJ GLYHUVLW\ LQ WKH 0', D
ZHOO HVWDEOLVKHG IDFW VEBKEBSHWF KR H] B IRYHVUEEWY ERRQ J
ODQGVFDSHV RIWKRVH DUWLVWY LQ WKH ERWWRP GLYHU
FLDOL]HG SDLQWHUV LQ WKHO', GDWDEDVH DOPRVW KDOI
JLJIXUH 7KRXJK ODQGVFDSH SDLQWLQJKDG D ZLGH UDQJ
FRPPRQIRUDUWLVWY OLNH-DQYDQ*R\HQRUOHLQGHUW +RE
YDULDWLRQVRQWKHVDPHJHQHUDO VHW RIWULH&VDQG WF
DJHQUH ODQGVFDSHZDVDOVRDPHQDEOHWRDQH,FLHQW
RI ODQGVFDSH FRXOG EHUHQGHUHG LQ EURDG EUXVKZRUN
DQDHVWKHWLF VXFFHVV

6WLOO OLIHDQG JHQUH SDLQWLQJV LQ WKLY SHULRG ZH!
VSHFLDOLVWY WKRXJK WKH\ WRRN D GLVWDQW VHFRQG S
6WLOO OLIHV PD\ FRPSULVH D PXFK VPDOOHU VKDUH Rl WKF
ORQWLDV GDWDEDVHEHFDXVH XQOLNHODQGVEDSHV WKH
GHSHQGHQW RQ WKH SDLQWHURAY PLPHWLF VNLOO DQG LOC
FRQGXFLYH WR VSHHG\ SURGXFWLRQ 1HYHUWKHOHVV V
DURXQG *IWHHQ SHUFHQW RIDUFKLYHV VXUYH\HG EHWZHH(

2Q FRQYHQWLRQDOLW)\ LQ 'XWFK ODQGVFDSH SDLQWLQJ VHH /DZ
&RQYHQWLRQ 6XEMHFW 6W\OH DQG $UWLVWLF 6HOVRRMMFLRXW QH
BHYHQWHHQWK &HQWXU\ 'XWFK KBGW:D58HOQLVBBRERQVEGREHGGIH &C
8QLYHUVLW\ 3UHVV i

ORQWLDV KDV DUJXHG WKDW ZKDWHYHU LWV DGGLWLRQDO DHVWKH
SDLQWLQJSRSXODUL]JHG LQ WKH VDQG VE\9DQ *R\HQ DQG 3LHWH
RISUREBQRYDWLRQ WKDW JDYH LWV DGKHUHQWY D EXVLQHVYVY DGYDQW
-RQDWKDQ ,VUDHO KDV VXJJHVWHG IXUWKHUPRUH WKDW SDLQWHUV P
WKLV SDUWLFXODU WLPH EHFDXVH RI WKH LQFUHDVHG SULFH RI YLEUD
ZDU EHWZHHQ WKH 8QLWHG 3URYLQFHV DQG 6SDLQ -RQDWKDQ ,UYLQH ,
$UW 'XULQJ ,WV 3HULRG RI &ULVLV DQG 5HYWVWW XEWX®RI QJ 6FHSWHPEHU

|

2Q WKH PDUNHW IRU VWLOO OLIH SDLQWLQJ6W HH/$OH RD&QRWQLIODY R FR
IHWKHUODQGAZROOH :DDQGHUV 3XEOLVKHUV i



7KHVH GDWD DOVR VXSSRUW WKH XQVXUSULVLQJ FRQFO}
GXFHG ODUJHO\ *JXUDWLYH QDUUDWLYH SDLQWLQJV $SD
VFHQHV ZDV DOVR OLNHO\ WR SURGXFH P\WKRORJLFDO LPLC
WKHVH KLJKO\ GLYHUVL*HG DUWLVWV ZH *QG *JXUDO PDV
7JHQLHUV *HUDUG +RQWKRUVW &DVSDU 1HWVFKHU DQG RI
3HWHU 3DXO 5XEHQV $UWLVWVY FDSDEOH RI SDLQWLQJ FOD
ZRXOG KDYH QHHGHG HQRXJK PDVWHU\ RI WKH KXPDQ *JXU|
XQGHUVWDQGLQJRISHUVSHFWLYHDQG FRORU WR SURGXFF
IDFLOLW\ ZLWK EUXVK ZRUN WR UHQGHU FRQYLQFLQJ UHS
.DUHO YDQ ODQGHU UHFRJQL]HGOFKLD GBIDXER KEW OO0 P HQ K1V
WKLV KLJKHVW IRUP RI SDLQWLQJ UHTXLUHG LQFOXGLQJ 6
DQG %HDXWLIXO ([HFXWLRQ RI D )LIXUH® 621 WKH 2UGHULC
6$ERXW 5H+HFWLRQ 5HYHUEHUDWLRQ *OLWWHULQJ RU &
IDQGVFDSHS

6SHFLDOLVW 3ULQWPDNHUYV

%XW ZKDW RI VSHFLDOLVW SULQWPDNHGMSR QIFW K RANUHD B/WHLIC
SDUWLFXODU VXEMHFWY ODQGVFDSH GRHV QRW GRPLQDW
SDLQWHUYV 5DWKHU VSHFLDOLVW SULQWPDNHUV ZHUH LQF
RQO\ODQGVFDSHVY EXWDOVRJHQUH SULQWYV KLVWRULFD(
DQG SRUWUDLWXUH 7'DEOH OLVWV WKH WHQ PRVW SURO
ZLWKDEHORZ PHGLDQRHXYUHGLYHUVLW\LQGH[ LQ RWKH
SURGXFWLRQ ZKRZHUHPRUH VSHFLDOL]J]HG WKDQ PRVW RI VW
EULH+\H[SORUH WKH VLPLODULWLHVDQG GL)HUHQFHV EHW

'"HQ *URQGW GHU (GHO LYQ \ B B K DOYEDHJ BIBVQTERHKAL O & i UBDRIHPF N IRO
u v



7TDEOH 7KH PRVW SURGXFWLYH 'XWFK DQG )OHPLVK V
WKRVH IDOOLQJ DERYH WKH WK SHUFHQWLOH RI ZRUN
WK GLYHUVLW\ SHUFHQWLOH DUUDQJHG LQ RUGHURI G
WKHFRXQWRIG6ZRUNVO WUHDWY SULQW VHULHV DV D VLQ

DUWLVW QDPH ZRUNV GLY VXEMHEWYV
$OODHUW YDQ (YHUGLQJHQ ODQGVFDSH D¢
&RUQHOLV 'XVDUW SRUWUDLWXUH
$EUDKDP 'LUFNV]6DQWYRRUW WRSRJUDSKLFD
7KHRGRRU YDQ 7KXOGHQ DQWLTXLW\ P\WKF
$GULDHQ YDQ 2VWDGH JHQUH ORZ OLIH
$QWKRQLH :DWHUORR ODQGVFDSH
&RUQHOLV 3LHWHUV] %HJD JHQUH
5HLQLHU 1RRPYV VHDVFDSH

,VDDF 9LQFHQWV]YDQ GHU 9LQQH KHUDOGU\

$ FRPPRQ WUDLW VKDUHG E\ WKH PRVW VSHFLDOL]HG H!
SULQWPDNLQJ ZDV E\LQ ODUJH QRW WKHLU PDLQ RFEFXS
YDQ (YHUGLQJHQ IRUH[DPSOH GLG QRW VXSSRUW KLPVHO
EXW UDWKHU WKURXJK SDLQWLQJ 9DQ (YHUGLQJHQ ZDV
DFFRUGLQJWR +RXEUDNHQ VWXGLHG ZLWK5RHODQGW 6DY
LQ +DDUGHRVUDYHOHG WR 1RUZD\DQG 6ZHGHQ LQ D WL
HI[WHQVLYHDQQRWDWHG VNHWFKHV 2Q UHWXUQLQJWR WK
ZKHUH KH MRLQHG WKH 6W /XNH *XLOG LQ DORQJ ZLWK
HDUO\ ODQGVFDSHV 9DQ (YHUGLQJHQ XVHG D EULJKW DQ(
ZLWK FRPSRVLWLRQV GRPLQDWHG E\ GDUN UHSRXVVRLUYV

$UQROG +RXBUDRR®H VFKRXEXUJK GHU 1HGHUOD GWVRAHHUIEROV W V|
i $OLFH, 'DYLHV DQG )UHDBHWLID O (XBDGEQJHQ LUV W
6FDQGLQDYLDQ/DQGVFDSH &DWRRRQXISEMNVFY®HRI 3DLQWLQJIV



)OHPLVK ODQGVFDSH WUDGLWLRQ ,Q KLV PDWXUH ZRUNYV
SDOHWWH RI SDVWHOV DQG EURZQV DQG GLVWLQJXLVKHG
LQ 6FDQGLQDYLDQ ODQGVFDSHV SDUWLFX$OMNKRXZIKXVBQID
(YHUGLQJHQ GLG QRW ZRUN ZLWK D NQRZQ SXEOLVKHU K
YROXPLQRXV +LV SULQWYV DOVR HQMS&D B GYSHRYWGLIQIMRXID SR
HWFKLQJHQWLUHO\RYHU HQJUDYLQJ DQGLQDIHZ KLJKO\
HYHQ WULHG KLV KDQG DW DQ DPDWHIXUWK | RRZ RY PIH] JIRAVE
QRW SURGXFHKLV SULQWV ZLWKDQH\HWRZDUGV ODUJH VF
EHDUWKHDGGUHVV RIDSXEOLVKHU
$QWKRQLH :DWHUORRLV\HWDQRWKHU ODQGVFDSH SDLQ)
KHDYLO\ LQ HWFKLQJ +H ZDV ERUQ LQ LQ /LOOH EXW .
,QPRUHWKDQ SULQWYV :DWHUORRGHSLFWHG WKH PR
VFHQHU\iVLPSOH EXLOGLQJV EULGJHV DQGIHQFHV DQG
ZLWK D UHPDUNDEOH VW\QUXWHF FRORXVYKRVKIQEV PRVWO\ NQ
E\KLV SULQWV KHDOVR SURGXFHG VHYHUDO SDLQWLQJV D
9DQ (YHUGLQJHQ :DWHUORR GLG QRW ZRUN ZLWK DQ\ SXEO
WKH LQVEUHSWXRQHVWLQJ WKDW WKH\ZHUH VHOI SXEOLVK

SHWHU & 6 XWWRQ DQG $ @BNUWH h\D R IQ VMK \& HIGWX U\ ' XWR K WIR@G V FD S
OXVHXP RI)LQH SUWYV i

+ROOVWWE® DQG )OHHALVK ,Q WKH $PVWHUGDP SXEOLVKHU 3 Y
SXEOLVKHG D ERRN RI 9DQ (YHUGLQJHQAYV ODQ G VFDFXHH O BKLRH Y WSO E
LQYHQWSHV HW JUDYS§HV 7 O fiH DPPNRWAMHGDIPU $ YDQ GHHU B R@PH Q ‘DY
'XSDWKDUW YDQ (YHUGLQJHQ

2Q 9DQ (YHUGLQJHQfiV H[SHULPHQWV LQ PH]]JRWLQW VHH (OL]DEHW
OH]JRWLQW , Q F3XUQLIBEAK OXOD éVRH U OX Q H 7

% 3 - %URRV 00$QWKRQL :DWHUO RDIDHEIRM Ni M- 200OKHVGINHHEL & *
I1LSDUODNHT

JUHHG'EXMWURK /DQGVFDBH 3ULQWYV



YJLIXUH $OODHUW BBIQVFPSEZQWHQVDLOLQW¥KL OV [
FP 5LMNVPXVHXP $PVWHUGDP

J)LIXUH $OODHUW YDQGYHDSHQILMX EXLOGLQJIWBKWL@LJIKYV
DQG PH]]RWLQW [ FP S5LMNVPXVHXP $PVWHUGDP



RQO\ULYDOHG E\KLV GUDZLQJV 6RPHRI KLV ODUJHVW VKH
RI$PVWHUGDP ZHUH QRW VWXGLHV RUGHVLJQV IRU SULQW\
JLJXUH  $JDLQ :DWHUORRfGYV VSHFELDOL]DWLRQ LQ SDLQW
WR KDYH GULYHQ KLV VXEMHFW VSHFLDOL]DWLRQ LQ HWFKL

J)LIXUH S$OQOWKRQOHHEZWHDORROIH ZLWK DIZDWHWMAKLQ J
[ FP S5LMNVPXVHXP $PVWHUGDP

KDW SULQWY 5HLQLHU 1RRPV PDGH ZHUH H[FOXVLYHO\ G
ZDV D SDLQWHU ZKR FHQWHUHG KLV SURIHVVLRQDO LGHQW
JRLQJVRIDUDV WR DGRSW WKHVXUQDPH 6=HHPDQG&6 +H VS
PHUFKDQWPDQ SDLQWLQJPDULQHVFHQHVDQGYLHZV RISR
DQG WKH 1RUWK $IULFDQ FRDVW 1RRPVA *UVW KDQG H[SH
LQ WKH ZHDOWK RI SUHFLVHO\ SDLQWHG DFFXUDWH GHW
,QDGGLWLRQ WR KLV ODUJH RXWSXW RI SDLQWLQJV 1RRPV

IDXUHQV “LM6R®\¢QGLVFKH ODULQHP DO HWBIDR XECHAF K Z HLK U KOXIQEENHKLDAN
%LHUPDQQ 7



J)LIXUH $QWKRQ I+ IBDLBINDOHRR/ SRR UW  $ P VAW/UWHINGDIPQ JUD\
ZLWK EODFN FKDON [ FP S5LMNVPXVHXP $PVWHUGDP

GL)HUHQW PRGHOV RI VKLSVY DV ZHOO DV WZR PDMRU VHUL
9DQ (YHUGLQJIJHQAVDQG :DWHUORRAV HWFKLQJV DSSHDU WF
ZRUNHG ZLWK D ZLGH UDQJH SXEOH#HH ISHRG RFFHHG® \KH 'Y HRUDDJGH
VHULHV ZLWK WKH GLVWLQJXLVKHG $PVWHUGDP SXEOLVKH
HYRFDWLYH VHULHV RI WKH IRXU HOHPHQWY UHQGHUHG W
ODQGVFDSH J)LIXUH 1RRPV DOVR SXEOLVKHG PDQ\ RI
'DQFNHUWYV , RI WKH 'DQFNHUWYV SXEOLVKLQJ G\QDVW\ |C
VHYHUDO PHPEHUV RI WKH 'DQFNHUWY IDPLO\ KLV FRQW

2Q IRRPVASULQWYV LQ JHQNWF® /D Q6 MFHDHBG BHIBRD WH 6 0HUHAR U
RI(PSLUH 'XWFKODULQHS$UW BLQQHDSWBHQWK@EBWXROLY ,QVWLWXWF
+ROOVWWE® DQG YORHP\L V Ki



JUHGHULN GH LW $PVWHUGDP *HUD/RE& BIZOFNN /B MB\HFNGE D
$PVWHUGD®G -DFTXHV YDQ OHUOHQ 3DULV

J)LIXUH SHLQLAKNHLIFRRARN (OB RPEHQWNKHG E\ 8OHPHQW GH -RC
(WFKI$QDV [ FRDUWK [ FPDWHU | FRLUH
[ FP S5LMNVPXVHXP $PVWHUGDP

$GULDHQ YDQ 2VWDGH ZDVDQRWKHU SDLQWHU ZKRVH HW
VSHFLDOL]DWLRQ :RUNLQJLQ +DDUOHP EHWZHHQ i 9
RISHDVDQW *XJUHVEDVHG RQKLV RZ68 SYRQWHQ BLDGBG\G UP
RI KDUG ODERU LQVWHDG IRFXVLQJRQ PRPHQWYV RI OHLVX!L
IHDWXUH LQWLPDWH VFHQHV RI YLOODJHDQG IDPLO\OLIH E
GHSLFWHG ZDUPO\DQG ZLWK D IHHOLQJ RI GLJQLW\ QHLWHK

,Q 9DOFN UHSXEOULKKGE WKRKWHIVHYDWDOLHQ LQ KHW OLFKW JH
WKDW )UHGHULFN GH LW KDG LYMWAIGDRQG )OHRIOWKVWHLQ

IRGHZ\FN /RGHZ\FNV] ZDV DQ $PVWHUGDP EURDGVLGH SXEOLVKHU
SXEOLVKHG SDQHJ\ULFV RI DGPLUDOV OLFKLHO $GULDDQV] GH 5X\WHU
IHDWXULQJ SRUWUDLWY HQJUDYHG E\ OLFKLHO ORVLMQ DQG HWFKHG V.
‘DDOMJHQWHQ LQ GHFDRAKGHQ HHXZ

3HWHU YDQ QMHGRIDOHQHLQ +R\DQGiV*ROGHQ $JH 7KH&RPSOHWH (
$PVWHUGDP OXVHXP +HW SHPEUDQGWKXLYV



J)LIXUH SHLQLHDORRPYHQERRHKXKYH HQ (\JHQWO\FNH $MHH
'HU 6WDGWYV 3RRUWHQXHEIL $RHUE HYGMKRRQHOLY 'DQFNHUW\
(WFKLQJDQG GU\SRLQW [ FP S5LMNVPXVHXP $PVWHL



VXEMHFEAMRVR| 9DQ 2VWDGHAY SXSLOV DOVR FRQWLQXHG KL\
HWFKLQJ ORZ OLIH JHQUH VFHQHV &RU Q R®ILID % H RI5 B DHEGS
VHYHUDO GR]JHQ HWFKLQJV GXULQJKLV FDUHHU DV ZHOO D\
'XVDUW ZDV WKH PRUH SUROL*F SULQWPDNHU RI WKH WZR V
VXUYLYLQJHWFKLQJVDQGPH]JRWLQWY +LVHWFKLQJV KDC
GHULYHG IURP WKH VW R F NJ FHGIHUBIDRMYHUNK IRK Q G L Q

$QRWKHU VSHFLDOLVW SDLQWHU HWFKHU ZDV 7KHRGRU Y
LQ $QWZHUS LQ WKH *UVW KDOI R VOKKL YV HIYDHIEDW HHOQUA KL DHEEM
9DQ 7KXOGHQ ODUJHO\ IRFXVHG RQ FRPPLVVLRQV IRU P\WK
PRVW QRWDEO\FROODERUDWLQJZLWK5XEHQV RQ WKH GHF
&DUGLQDO ,QIDQWH)HUGLQDQGRI6SDLQLQ 9IDQ 7KXOG
KHUH ZKR IRFXVHG RQ HQJUDYLQJV DQG HWFKLQJV RI FOD\
PDQ\ RI ZKLFK ZHUH GRQH RQ FRPPLVVLRQV IURP WKH VDP'}
SDLQWHUO\VHUYLFHV

'H-RQJKDQGOKUMWRBIRI (YHU\IBMV/LIH

2VWDGHAV HWFKLQJVY DOVR KDG D ORQJ DIWHUOLIH RI WKHLU RZQ
(WFKLQJV 3XEOLVKHG EBY/NDQIM % X B UMHQMORWHFHPEHU i

$FFRUGLQJWR +RXEUDNHQ %HJD ZDV 2V WD G HHJIAFRR W H \QFEKRK\EW (S .
BWRQH )BKWMFLKHAULQWYV RITDLOH/{R®JIK DQBUNMURWRQ(Y HURmW\ /LI H

2Q 9DQ 7KXOGHQ VHH FEBRGEBRU MBQ 7KXOGHQ HHQ ]JXLGQHGHUC
+HUWRJHQERVEERROOH :DDQGHUYV IR U K L VXSWAKQDWYG Y® H PHRVGKO VW H |

7KHWRZQ FRXQFLOORUV ZKRKDG FRPPLVVLRQHG9DQ 7KXOGHQ WR S

HQWU\ DOVR FRPPLVVLRQHG DQ HQJUDYHG IHVWLYDO ERRN FRPPHF
60DNLQJ WKH ORVW RI 7TKHDWUH DQG 3DLQWLQJ 7KH 3RZHU RI 7DEOHDX]
BRXWKHUQ IHWKHUOBQ®WLVWRR\ 6$SULO 7



J)LIXUH & R U Q HTKH/ ) DXR/BDXUNMG KFOHEPDINMKWIH G E\ SLHUUH )UDQ ¥
(WFKLQJ [ FP 5LMNVPXVHXP $PVWHUGDP



7ZR RWKHU VSHFLDOLVWY RQ WKLV OLVW ZHUH QRW SDL(
XS MXVW D SDUW RI WKHLU DUWLVWLF FDUHHUV VDDF 9L
DOPRVWH[FOXVLYHO\LQHQJUDYHGKHUDOGLFGHVLJQV HF
LPSUHMH XUH +RZHYHU KH WRR PDGHDJUHDW SDUW R K
UDWKHU WKDQ DV D SULQWPDNHU ORUHRYHU 9DQ GHU 9LQC
RXWVLIHSRUWLRQRIKLVEXVLQHVVZLWKWKHOHQQRQLWH
KDYHFRQWULEXWHG WR KLVDELOLW\WR VSHFLDOL]JHLQ KL

JLIXUH ,VDDF 9LQFHQWV] YDQ GHU 9LQQH WUDGHPDUN
‘RRGFXW [ FP +DDUOHP OXQRREVSMBIQQQRKLYHV

7KH RWKHU S$EUDKDP 'LUFNV] YDQ 6DQWYRRUW ZDV DC
SXEOLVKHU ZKR VSHFLDOL]HG LQ WRSRJUDSKLFDO KLVWRL
ZDU RU RWKHU SROLWLFDO HYHQWY /LWWOH LV NQRZQ DI
WKH EURWKHU RI WKH $PVWHUGDP SRUWUDLW SDLQWHU 'L

+ROOVWWIF DQG )OHPILVK RQ 9DQ GHU 9LQQHAV WUDGHPDUNYV LQ
&KULVWLDDQ 6FKXFNPDQ 6*HEUXLNVJUD*HNEHZDDUG KDQGHOVPHUN
'"BRSVJIJH]LQGHELMGUDJHQ

6FKXFNPDQ 6*HEUXLNVJUD*HNEHZDDUG 6 i



KLV RZQ SULQW SXEOLVKLQJ EXVLQHVV LVVXLQJPDQ\KLV'
ERWK $PVWHUGDP DV ZHOO DV %UHGD ZKHUH KH ZDV DFWL
QRWDEO\ 9DQ 6DQWYRRUW FROODERUDWHG ZLWK &RUQHOL
D ODUJH VFDOH HWFKHG PDS Rl )UHGHULFN +HQGULFNAV
DQG WRSRJUDSKLFDO YLIQHWWHV DQG D WH[WXDO QDUUDW
ZRXOG HWFK VHYHUDO SULQWHG RBUWRGKLIFH.Z) B D SAD ML W IKDLRAMY
GHPDQGHG DGGLWLRQDO VNLOOV DERYH DQG EH\RQG FRQ
HQRXJK +XHQF\LQ JHRPHWU\WR SURMHFW D FRQYLQFLQJ W
D+DW SODQH DV ZHOO DV H[SHULHQFH FRPSRVLQJ DQG S|
DFURVV PXOWL®OMKIVBDHWWLFEXODU SULQWHG JHQUH XQO
PD\KDYHEHHQ DOO EXW UHTXLUHG

%\LQ ODUJH KRZHYHU VSHFLDOLVW SULQWPDNHUV WHQ
SHLQWUHD BDYBWWU ZKR SURGXFHG RULJLQDO GHVLJQV D!
WKHLU RZQ HQJUDYLQJV RU HWFKLQJV ,Q WKH FDVH RI W
9DQ (YHUGLQJHQ :DWHUORR DQG WKH JHQUH SDLQWHUV ¢
FRQFHQWUDWLRQLQ SDUWLFXODU SULQW VXEMHFW PDWWH

*HQHUDOLVW 3ULQWPDNHUV

6XFK VSHFLDOL]HG SULQWPDNHUYVY ZHUH RXWQXPEHUHG K
DQG ZLOOLQJ WR UHQGHU D ZLGH YDULHW\ RI VXEMHFWYV
JHQHUDOLVW SULQWPDNHUV IURP WKH 5.0 GDWDVHW $V ZL

+ROOVXWHEIQD QG )OHPILVK

WLV QRWDEOH WK DWHARIBRD WK H IBQROILEN +RQGLXV GLG QRW FXW W
EXW UDWKHU SXEOLVKHG PDSV UHQGHUHG E\RWKHUV 2Q SULQWPDNLQ
.HHV =DQ ®@PGISHWJ IRUORQH\ 0DSV 30DQV DQG 7RSRJUDSKLF 3DLQWLQ
([SDQVLRQ 'XULQJWKH WHPI/O\GI UW R B HHQIWXDY HVQ /LRQ ,QWHUQDWLRQ|

ODUFRYDQ (JPRQG 67KH6HFUHWV RID/RQJ/LIH 7KH'XWFK)LUPRI &
DQG 7KHLU &RSSAD BRODYGL 6 1



J)LIXUH $EUDKDP 'LUFNV]6YLBIQHED Q& ¥ DBWWUH RI +XOVW
+HQGULFN (WFKLQJDQG WH[WEOREFN [ FP 5LMNVPX}

J)LIXUH "HWIDHIHMIQ G & D SWKORIZH. R U WMXIOW WX EOLVKHUAV FUHC
YDQG6DQWYRRUWLQ FRRSHUDWLRQ ZLWK &RUQHOLYV 'DQFN'



WREHD FRPSUHKHQVLYH OLVW UHSRUWLQJRQ WKH RHXYU

DQG )OHPLVK SULQWPDNHUV 5SHPEUDQGW IRU H[DPSOH

GL)HUHQW SULQWPDNHUV IRU ZKRP RHXYUH GLYHUVLW\ 7

SULQWPDNHNH[ EXKMWERWBDODWKHU LW R)HUV D VDPSOH RI WKF

ZLGH UDQJLQJ SULQWPDNHUV LQ WKHVH GDWD

/DEOH 7KH PRVW JHQHUDOLVW 'XWFK DQG )OHPLVK SU
DERYHWKH WKGLYHUVLW\SHUFHQWLOH DUUDQJHGLQ

ZRUNYV

DUWLVWQDPH GLY VXEMHFWYV

$HILGLXV 6DGHOHU

+HQGULFN
*ROW]LXV

&ULVSLQ YDQ GH
3DVVH ,

&DVSDU /X\NHQ
-DFREODWKDP

$EUDKDP
%ORWHOLQJ

&RUQHOLV
%ORHPDHUW ,,

DQ /X\NHQ

SDSKD®©O 6DGHOHU

"-RKDQQHV :LHUL]

ODQGVFDSH SRUWUDLWXL
UHOLJLRXV

ELEOLFDO SRUWUDLWXUH DOOHJRL
P\WKRORJ\ ODQGVFDSH

PRUDOL]JLQJDOOHJRULHV SRUWUDL
ERWDQLFDO ELEOLFDO

ELEOH ODQGVFDSH KLVWRUL
DOOHJRU\ P\WKRORJ\ SRUWUI

ODQGVFDSH JHQUHVFHQHV SRUWU
P\WKRORJLFDO

VDLQWY RWKHUUHOLJLRXV ELEOLF

ELEOHVFHQHY VHDVFDSH JHQL
DUFKLWHFWXUH WLWOHSDJHV

GHYRWLRQDO VHULHV ELEOLFDO D
WLWOHSDJHV

SRUWUDLWXUH ELEOLFDO D
GHYRWLRQDO

7KH RQH wWuDLW VKDUHG E\ WKH SULQWPDNHUV LQ WKL\

HIFOXVLYHO\GHYRWHG WKHLU FDUHHUV WR FXWWLQJSODYV



DQ DWWUDFWLYH LQVXUDQFH SROLF\ ERWK IRU SULQWPD!
SXEOLVKHUV ZKR KDG WR FRQWLQXDOO\UHDFW WR WKH G
IRUDUWLVWLF SULQWV DQGLOOXVWUDWLRQV )RUH[DPSOF
%ORRWHOLQJ DPRQJ WKH JHQHUDOLVW HQJUDYHUV JLYHC
PDLQWDLQHG ERWKLQ $PVWHUGDP DV ZHOODV LQ /RQGRQ
%ORHPDHUW ZKRVH VXFFHVV DV DQ LQWHUQDWLRQDO SUL
3DULV DQG 5RPHGHSHQGHG RQ KLV ZLOOLQJQHVV WR ZRUN
$ ZKROO\ PDUNHW EDVHG H[SODQDWLRQ IRU SULQWPDNL
WKH HQWLUH VWRU\ KRZHYHU 6L[WHHQWK DQG VHYHQV
SULQWPDNLQJ DOVR FRQWULEXWHG WR WKLV GLVWLQFWL
JHQHUDOL]LQJ SULQWPDNHUVY 7KH PRVW GLYHUVH SULQV
6DGHOHU SUHVHQWV DQ LQWHUHVWLQJFDVHLQ SRLQW

5XGROI,, $HILGLXV6DGHOHU DQG WKH 8VH RI 3ULQW YV

7KH +RO\5RPDQ (PSHURU EHWZHHQ DQG 5XGROI,, LV
NXQVWNDPFRBOHFWLRQRI*QHDUWDQG FXULRVIOWDRNYV ERW K
RI WKH PDVWHUSLHFHYV LQ WKLY FROOHFWLRQ ZHUH SURG:
UHFUXLWHGIURP3UDJXH *HUPDQ\ DQG WKH/RZ &RXQWULH
VSDQQHG DQ H[FHSWLRQDOO\EURDG UDQJH RI YLVXDO PRG
KLJKO\ QDWXUDOLVWLF 7KRPDV'D&RVWD .DXIPDQQ KDV FR
WR XQGHUVWDQGLQJ WKLV GLYHUVLW\ OLHV LQ WKH IDFW
DSSHDU WR KDYH EHHQ DVVLJQHG WR SDUWLFXODU JHQUF
UKHWRULFDOHORTXHQFH ZKHUH WKH VW\OHRIVSHHFK LV I

JXUWKHU GLVFXVVLRQ RI %ORRWHOLQJAVDQG %YORHPDHUWAY FDUH

JRUDJHQHUDO KLVWRU\RIS5XGROI,,DQG KLV LQWHO O HKERDO VSKH !
,,DOGKLV:RUOG $6WXG\LQ ,QW H\[HR WX DSOOCLWMRGR Q 3UHV V



3UDJXH SDLQWHUV UHQGHUHG VXEMHFWYVY LQ VW\OHV DSSUF
KLIKO\PDQQHUHG VW\OH DQG SLFWXUHV RI FRXQWU\ SHDV

%DUWKRORPHXV 6SUDQJHU IRU H[DPSOH GHYRWHG KLV
+DQV YRQ $DFKHQ P\WKRORJLHV -RVHI +HLQW] GHYRWLR
QDIJHO YDWRXNMAMHBPSHURU DOVR UHFUXLWHG VHSDUDWH
VXPPRQLQJ WKH )OHPLVK SDLQWHUYV 3LHWHU 6WHYHQV DQ

'KHUHDV 6SUDQJHU 9RQ $DFKHQ 6DYHU\ DQG WKH UHVW
UHFHLYHG WKH QRYHO GHWIXB)B W RRGKAEPS FOPBIOVR ZRU

7KRPDV 'D&RVWD .DXIPDQQ 67KH (ORTXHQW $UWLVW 7RZDUGV DQ
RI 3DLQWLQJ DW WKH &RHULW \RN XROFRXILYVWRULVFK MDOOWERBRQ ODWHU
UHYLVLWHG WKLV HVVD\DQG VXJJHVWHG WKDW VSHFLDOL]DWLRQ E\ )
SDUDOOHO WR LI QRW GHULYHG IURP WKH HDUO\ VHSDUDWLRQ RI JHQ
KH DOVR GLVWLQJXLVKHY EHWZHHQ WKH HDVWHUQ (XURSHDQ DQG QR
WKLV VHSDUDWLRQ FODLPLQJWKDW WKH VWULFW KLHUDUFK\ RIVW\OL
QRW REWDLQ LQ WKH 1HWKHUODQGYV 'XWFK DUWLVWYV ZHUH PRUH OLN!
FRPSRVLWLRQV LQ D QDWXUDOLVWLF PRGH LQVWHDG RIDGRSWLQJ WK
KDYH XVHG IRU WKH VDPH VXEMHFWV 7KRPDV 'D&RVWD .DXIPDQQ 63
6W\OLVWLFV 5AKHH 2R XoHIQEQEGRWL VAW Q G D U i 2Q ORZ OLIH SLF
FRXUW VHH 7KRPDV 'D&RADWID.WDHKABQ @A 3DLQWLQJ LQ 59&RO*QH 33U
(ORTXHQWRKUGWRYVWBLQGDU i

5XGROI zDV DQ DUGHQW FROOHFWRU RI ERWK 3LHWHU %YUXHJHO W
(OGHU DQG PD\ KDYH DGPLUHG 6DYHU\fiVUHVSRQVHV WR WKHVH )OHP
RZQ YHUVLRQ RI 3L ARVZHURUIMPDEHODINNHKDUG ODL DQG . XUW - 0°OOHQP|
5RHODQW 6DYHU\ LQQ/ BBWQUHHHFKML WD O OUDI 5LFKDUW] OXVHXP &HQWUDI

XUW - 0°O0HGRHDDWMUSDYHU\ .RUWULMN S8WUHFKW +RIPDOHU
*HP¢OGHPLWNULWLVAKHBHERY UXFNDDOWDORJ QR RQBWHYHQV VH}
BWHYHQV HLQ YHUJHVVHQHU 0D O H U OBHH/ESMFARIH Q@ LXYG KW & L ¥ WIRVUH.W BK H
‘LHQ 0

1RWDEO\ 6DYHU\AVUROH ZDV FRGL*HG LQ D 3UDJXH FR X3XWM O B QIGAW H U
BHXHULQ ODQGAEIKDISPRBWHKHU XQQDP KRG QW W IRIHWE/RHDU B WM IGVDW B H L
=LPPHUPDQQ 68UNXQGHQ $FWHQ XQG 5HIJHVWHQ DXV GHP $UFKLY GH\
-DKUEXFK GHU .XQVWKLVWRULVFKHQ 6DPPOXQJB®A GHV R6 WK K K\ WH @ |
WHUPV IRU 6SDLQWHUG WDLORUHG E\VXEMHFW PDWWHU DW'WKH WXUQ
EHJULSSHQ8VFKLOGHU fi 3VFKLO G H WdWiVIVR! ®WF BDOGIH V IBGIULSE G E HIPY ©



5XGROI,, I URBDGHOHU VHW WR ZRUN SURGXFLQJ HQJUDYLG
LQJV DQG GHVLJQV PDGH VSHFL*FDOO\ IRU SULQWV RI 6S
P\WKRORJLHV -RVHI +HLQW]AY UHOLJLRXV FRPSRVLWLRQ)\
VFDSHMJXUH 6DYHU\DOVRLQYHQWHGDQGHQJUDYHG SR
PDWWHU WKDW PD\KDYH KHOSHG KLP PDLQWDLQ KLV SRVLYV
DUWLVWLFDOO\ PLQGHG VXFFHVVRUV ODWKLDV U i [
7KHHPSHURUDOVRGLUHFWHG 6DGHOHUDQGKLVDVVLVWDC
WKH FRXUW LQFOXGLQJ 3DXO0 %QULKLYT®\DIXBREHINHG S
DWZR ZD\ FRQGXLW D PHGLXP WR GLVVHPLQDWH LPDJHV F
FROOHFWLRQV WR WKH RXWVLGH ZRUOG DV ZHOO DV D PHI
DFURVYV (XURSH ZLWKLQ 3UDJXH YLD SULQWHG UHSUHVHQW

6DGHOHU DOVR PDGH VHYHUDO SULQWYV DIWHU VRPH RI !
RI ROG PDVWHUV LQFOXGLQJ GUDZLQJV E\ $OEUHFKW '°UH
FDOOLJUDSKLF SHQ ZRUN DQG VXEWOH WRQGBO®RGW®HQJ

'"RURWK\/LPRX]H 6$HIJLGLXV6DGHOHU F 'UDZLQJV 3ULQW
SBULQFHWRQ 8QLYHUVLW\ i JRUD GLVFXVVLRQ RI WKH ODUJHU

6DGHOHU GLG QRW ZRUN H[FOXVLYHO\ IR W X:$GHRWDV\E K B& HOWHW K HQ J |
FRXUW KHIXO*OOHG FRPPLVVLRQV IRU WKH $UFKELVKRS RI 3UDJXH D
6W *HUHRQLQ20RPRXF 'RURWK\/LPRX]H 6$HJLGLXV 6DGHOHURAV 3RVYV
LQDQ$SUWLVWAV /DX\GRIHXY BHDAIXG DQG WKH:RUOG 3DSHUVRRPWKH,QV

6HSWHPEM®G /XERP«U .RQHEQ»DQG %HNHW %XNRYLQVNY 3UDJXH $U
&RXUW SDLQWHUV ZHUHDOVR QRWERXQG WR ZRUNH[FOXVLYHO\ZLWK
ZHUH VWLOO GRLQJ UHSURGXFWLRQV DIWHU SDLQWHUV OLNH 6SUDQJ!|
RI SULQWYV DIWHU 6SUDQJHU L @SSUDUW H I XSEDAK QW RXEN HBHK (Q WV W HK X
)XQNWLRQ YRQ 6WLFKHQ QDFK 6SUDQJHUV :HUNHQ 6

/ILPRX]H 6$HIJLGLXV6DGHOHU ,PSHULDO SULQWPDNHU 6

6DGHOHU PD\KDYHNQRZQ ERWKDUWLVWY SHUVRQDOO\IURP KLV YL

5REHUW -RKQ :HVWRQ (YDQV DRIEGWLONY KXEDNRYY¥ULQWPDNHUV WR \
, (GLQEXUJK 1DWLRQDO*DOOHU\RIGBFRWODQG RQ SULQWPDNL

VHH 'RURWK\/LPRX]H 6(QJUDYLQJ DWXNKRD& RXOUNE B UDIXHX A KHLER X UW D
HG (OLVND )XF«NRYY 3UDJXH 3UDJXH &DVWOH $GPLQLVWUDWLRQ



7ZHOYH <HDU 2QIGIZXKHLVWKLOH WKH ZRUN LV D EULOOLDQW
RZQ WHFKQLFDO WDOHQW LW DOVRR)HUV D VWULNLQJKRP
UHQGHUV WKH SULQWAY GHVFULSWLYH WH[W DV LI FDUYHG
RULJLQDO LQYHQWLRQ ZLWK IDU PRUH YL X BAQL[WQNVXE N MK |
LQWRWKHORZHUFRUQHURIDUHSURGXFWLYH SU$'QW 6DGFH
PRQRJUDP LQ WKH XSSHU ULJKW FRUQHU RI KLV SULQW DO
QRW LQFO(XG®IDW KH FHOHEUDWHYV '°UHUAV RULJLQDO LQYH
RZQ WUDQVIRUPDWLYH DELOLWLHV DVDQ HQJUDYHU
5XGROIAVLQWHUHVWLQDUWLVWLFWUDQVIRUPDWLRQ HJ
LQWKHWZR UHSURGXFWLRQV KHFRPPLVVLRQHG DIWHU DQ|
FROOHFWLRQV D ZIDVEHRQRFOFPR RV KO O W L) WIXGHHR | $)QIRAPD O
WKLV ZDWHUFRORU 5XGROIFRPPLVVLRQHG ERWKDQRLO S
ZKR YLVLWHG 3UDJXH LQ DVZHOO DV D SULQW IURP 6DG]
FRQWHPSRUDU\ SDLQWLQJV LQ 3UDJXH 6DGHOHU HQVXUH:!
DV WKH RULJLQDO VRXUFH FRPSRXQ@GUROHIMKE HRPXORIM.GE
PDWFKLQJ WKH VFDOH RI KLV SDQHO WR WKH '"°UHUAV ZDWH
5XGRO| FHOHEUDWHG WKH DUWLVWLF OHJDF\ Rl '°UHU DW
WKH DUWLVWLF WDOHQWY KH FRXOG FRPPDQG DV WKH +RO
SDLUHG WUDQVODWLRQ IURP ZDWHUFRORU LQWR ERWK HQ.

(YDQV DQG )X&LORWKF,DWJIH

6DGHOHURY RWKHU SULQWYV DIWH Ui DB Rl RIRIDIZRW K HL\DFROHK S WU RQ M
.D\R +LUDNBBABLFWRULDOL]DWLRQ RI'°UHUAV'UDZLQJVLQ IRUWKHUQ (
&HQWX4HWY 3HWHU /DQJ T SHROWPH D HKEHDHRKW 'CUHU 7KH $S¢
RISUW %XUOLQJWRQ $VKJIDWH i



GLVFHUQLQJYLHZHU ZKR FRXOG VLPXOWDQHRXVO\DSSUHF
EHWZHHQ HDFK RIWKH WKUHHDUWZRUNYV

6DGHOHUAV SULtQWY DIIWKH TZKID Y HD<H® WBABDRI&XKDUS R/RAQ J
DOXOWLWXGHELRIWMWBPDVYU\ RXW WZR IXQFWLRQV 7KH\HDF
REMHFW PDNLQJWKHTXDOLW\RI5XGROIAVFROOHFWLRQN
WLPH WKH\SURYLGHWKHYLHZHUD YLUWXRVLFSHUIRUPDQ
ORYHUV ZKRZHUH MXVW DV LQWHUHVWHG LQ WKHDUWLVWL
LPDJHRIWKHRULIJLQDO REMHFW 5XGRUORZIXWES O W R WEON RK
IXQFWLRQV INKISR 8 H WWUIBMHIOHHW KDG WR PDVWHU DOO SRVVLEC(
SDLQWHUO\KDQGYV

7KLY GXDO YDOXHRISULQWY DQG WKH GXDO UROH RI SUL
ODQGHUR[V ELRIJUDSK\ RI WKH P D V&DHUOBQBUHUY K 1UJ KROQ. WK
*ROW]JLXVADELOLW\WRVHDPOHVVO\UHIDVKLRQKLVRZQVW
WRHPXODWH ZKLOHDOVRSUDLVLQJKLVDELOLW\WRLQYH(¢
KLIKOLJKW UDWKHU WKDQ VXEVXPH WKHKDQG RI WKH SUL

'DJPDU (LFKEHUJHU KDV DGYDQFHG WKH DUJXPHQW WKDW E\ IRF
FHOHEUDWHG WKH KDUPRQLRXV HOHPHQWV RI QDWXUH 5XGROI ZDV LP
FROOHFWLRQViDPRWLYHWKDW ZRXOG DOVR KDYHEHHQ HQKDQFHG E\
SDLQWHUWR UHDOL]HWKH'°UHU FRPSRVLWLRQLQ W Z ROBW XHIMMKRW IRUP
DUWHIDUFMUDI Y 1DWXUH 'UDZLQJV D Q B UHUD ER K IOHEXVR\PERAH(Q FKEH U JH U
DQG &KDUOHV =LND &DPEULGJH &DPEULGJH 8QLYBWRDRW\QGUSIVEUHFKW
"OUHU

2Q 5XGROIAV IDVFLQDWLRQ ZLWK HQJUDYLQJ WHFKQLTXHV DQG GL
1ILFKROV 67KH 83HQ :RUNVA RI 3KIQWIGIFQ S ROMWJ K X W XORQMRI $UW % X\HWLQ
i ODGHOLQH 9LOMRHQ 67R 3ULQW RU QRW WER. QUi LIQMF'FKHRQHBW K FHNJ HRI®
9HQXEG (QJUDYLQJ ZLWK 3YUMIFWRRK OHSVIPO VX® VW IHVFKLFKWH

IDQ ODQMXHHULYHV RI WKH AXVWULRXV IHWKHUOD@GLWKDQG *HUPDQ

JXUWKHU DQDO\VLYV RI WKLY ELRJUDSK\ LV R)HUHG E\ .DOWHU 6 OH
*ROW]ILXVA 'H*QLQJ WKH 3DUDGLJP RI 3URWHDQ 96W WX RNV WO $Q WDV W
[}



J)LIXUH $HILGLXVY 6DGHOHU DIWHAK t DU MXKPRSARRPIH X W GGRSRJ |
(QJUDYLQJ [ FP 5LMNVPXVHXP $PVWHUGDP



J)LIXUH $HILGLXVY 6DGHOHU BPHWEBWR $ WEKWHHEZKW YHJ&HID U 2 (
(QJUDYLQJ [ FP 5LMNVPXVHXP $PVWHUGDP



JLIXUH  7KUHH YHWMLREP\RRIJ D 0X O W L WRXSS I$ @ ERLFKDAD'Y U H
3HQ DQG LQNDQG ZDWHUFRORU RQ SDSHU [ FP §
OHIW -DQ %UXHJKHO , DIWHU $OEUHFKW '°UHU 2LO RQ
'RULD 3DPSKLOLM 5RPH /RZHUULJKW $HJLGLXVB6DGHOHU
(QJUDYLQJ [ FP 5LMNVPXVHXP $PVWHUGDP



5RJHUGH 3LOHV PDGHH[SOLFLW WKHVHLPSOLFLW YDOXH
8VHIXOQHVV DQG S8VWHHRHI@XRWDMWAHG VL[ FRUH XVHV

2)HU D ZzD\ WR WUDQVPLW YLVXDO NQRZOHGJH UDWKH
GH 3LOHV PLQG ZHUH PRUH H,FLHQW IRU WHDFKLQJ DQ
DGYRFDWHG WKH XVH RI SULQWY E\\RXQJ VWXGHQWYV R
LPDJHV FRXOGEHLPSULQWHG

$OORZ IRU HDVLHU UHFROOHFWLRQ D FROOHFWRU FR’
PLIKWTXLFNO\ORFDWHD UHOHYDQW LPDJH ZKHQ QHHG
MRJ WKHLU PHPRULHYV E\ VWXG\LQJ GHYRXW KLVWRULH
LOOXVW UDDVLORWPRIBPRUN\ DLGHV

SHSUHVHQW DEVHQW RU GLVWDQW WKLQJY WUDYHOH
ORRNLQJDW YLHZV RIIDU R) FLWLHV DUWLVWYV E\VHHL
WKH\RWKHUZLVH FRXOG QRW YLVLW

$OORZ HDV\ FRPSDULVRQ &ROOHFWRUV PD\ HDVLO\ VH
LPDJHV E\ SK\VLFDOO\ UHDUUDQJLQJ WKHLU SULQWYV F
DOEXP

*LYHD ZLGH JURXQGLQJ RIFXOWXUDO NQRZOHGJH 'H 3
DSSURDFK WR EXLOGLQJD FROOHFWLRQ RI KLVWRU\ SU

6'HOAXWLOLWS GHV (VWDPSHV GH O$EXUE I ¥ B HHO® LlYQ 15 RBIHHISGHH. @ MQL
UH+H[LRQV VXU OHXUVRXYUDJHV HW XQ 7UDLWS§ GX SHLQWUH SDUIDLW
3DULV -DETXHV (VWLHQQH KWWS JDOOLFD EQI IU DUN ESV
LQ5RJHUGH 3LOHV DQG % INIKHEDU W R% SBNAWILQ@IHZLWK WKHOLYHVDQGF
PRVWHPLQHQWGGRQWMHBM\QH T KWWS DUFKLYH RUJ GHWDLO
JRUFRPPHQWDU\RQ WKLV HVVD\ VHH :LOOLDP % ODF*UHJRU 67KH $XW
3HUVSHBWWYH WW@RR\ 6HSWHPEHU GRL

2Q WKH XVH RI HQJUDYLQJ DV D PHWDSKRU IRU FRIJQLWLRQ VHH LE
:LOOLDP ,YLQVA WKHVLVY WKDW WKH WUXH WUDQVIRUPDWLYH SRZHU RI
WKHLUDELOLW\WRHQJHQGHUDQHQWLUHO\QHZV\VWHP RIFRPPXQLFD
PHDQV IRU GLVVHPLQDWLQJ YLVXDO NQBEQWGEG ITHQ GLYO O XML BRLEORPPK QYLLRL
<RUN 'D &DSR 3UHVYV



OLNH SRUWUDLWYV RI NLQJV DQG WKHLU QRWDEOH GHHC
WKHLU FRXQWULHY DQG HYHQWXDOO\DGGLQJDOO VRU
ERRNV DQG SURFHVVLRQ SULQWY 7KH VDPHPLJKW EH ¢
ZKR VKRXOG FROOHFW D FRUH JURXS RI SULQWV DIWHU V
RXW WR SULQWYV DIWHU WKHLU VWXGHQWYV

3URYLGH SOHDVXUHE\WKHLUDUWLVWU\DQG LQJHQXLW
ZHUH ZRUWKZKLOH QRW RQO\ IRU WKHLU FRQWHQW E»
FKRRVH WR FROOHFW SULQWY QRW DFFRUGLQJ WR ZKLF
EXW DFFRUGLQJ WR WKHHQJUDYHUV ZKR FXW WKHP 'H:
WKHPVHOYHV FRXOG EHQH*W IURP FROOHFWLQJ SULQW
RZQ SURIHVVLRQ 3ULQWV FRXOG WKXV FRQVWLWXWH D
XQGHUOLQHV WKH LPSRUWDQFH RI SULQWVi DUWLVWU)
FRQWHQW

,\WLVVWULNLQIJWKDWDOORIGH3LOHVAXVHVRISULQWYV
JRU GH 3LOHV SULQWPDNLQJLYV GLVWLQJXLVKHG E\ ERWK
UHSUHVHQWDWLYH UHDFK

6LQFH ODUFDQWRQLR D YDVW QXPEHU RI HQJUDYHUV
IDPRXV LQ *HUPDQ\ ,WDO\ JUDQFH DQG WKH /RZ &RX
SXEOLVKHG DV ZHOO E\ HQJUDYLQJ DV HWFKLQJ DQG L
RQDOOVRUWVY RIVXEMHFWV KLVWRULHV IDEOHV HPEC
ODQGVFDSHV +RZHUV IUXLWV DQGLQJHQHUDODOOW
QDWXUH

SULQWY LQ GH3LOHVA H\HV DYWHHFERN DX VA WRKFHD @ R XD\W |
WKH YLHZHU ERWK D ZRUOGAV ZRUWK RI VXEMHFWYV DV ZHO

6'HSXLV ODUF $QWRQLH XQ JUDQG QRPEUH GH *UDYHXUV VH VRQ\
$OOHPDJQH HQ ,WDOLH HQ )UDQFH GDQV OHV 3D-V %DV RQW PLV C
LQL*QLWSE GH VXMHWYV GH WRXV JHQUHV +LVWRULHV )DEOHV (PEO PH)\
JOHXUV JUXLWV J8QS8UDOHPHQW WRXWHYV OHV SURGXFEURQY YHVLEO
OD YLH GHV SWIUDWWYBDYWLRQ DGDSWHG |GRA BIUMHR/IBQE QOXENHULG JH



VW\OHV W LV OLWWOH VXUSULVH WKDW SURIHVVLRQDO S
PDQ\JHQUHVDVWKH\FRXOGZKHQ FROOHFWRUV YLHZHG SU
NQRZOHGJHDQG VW\OLVWLE YDULHW\

+HQGULFN *ROW]LXV HPEUDFHG DQG FXOWLYDWHG WKLV
UHQRZQHG +DDUOHP SULQW VWXGLR LVVXHGDPDVVLYH UD
DQGDQWLTXHVFXOSWXUHWRELEOLFDOVFHQHVDQGDOOH
WKH VHYHQWHHQWK FHQWXU\ XQGHU WKH JXLGDQFH RI KLV
GLG QRW SURGXFH GHGLFDWHG ODQGVFDSHHQJUDYLQJV *
WKHJHQUH ,QDVHULHV RIFKLDURVFXUR ZRRGFXWV *ROW
DPDQQHU UHPLQLVFVWQGXRLYH@NWHLDHY W LQ ODQGVFDSH LV
VLOYHU\ SDQRUDPLF GUDZLQJV GHSLFWLQJWKH +DDUOHP
WKH HWFKHG WRSRJUDSKLFDO YLHZV Rl WKH HDXUBHP LQQ
$QG ZKLOHKHGLG QRWLVVXHDQ\GHGLFDWHG VWLOO OLIH ¢
DQ\ZD\ KHGLG SURGXFHPDQ\GUDZQ QDWXUHVWXGLHV )L
OLIH SDVVDJHV DOVR IHDWXUH SURPLQHQWO\LQ WKH SDLQ
7KDW *ROW]LXV PDVWHUHG D ZLGH DUUD\ RI JHQUHV DOLJQ
LGHQWLW\DV D 63URWHXV6 RI DUW DEOH WR VKLIW KLV EX|
SHUIHEFWO\ *W WKH YLVXDO VW\OHRIDQ\DUWLVW

1DQF\ % RKQDHEBVFXUR:RRGFXWV +HQ GBVRNREMP| LSXOWINY® K MW XIPP H
QR  /HH+ROW FLXW

/HH+ D@D W FLXW

6HH IRUH[DPSOH KLV SRUWUDLW RI -DQ *RYHUWYV YDQ GHU $DU
SRWWHUGDP DV D VKHOO FROOHFWRU /HR S RAR®LFKD Vi DIQKHRIBIY SR U S
7ZURSKLHV 21 56HSRVH ,Q 1IRUWKHUQ $XWRSHM®R BX P D-XIQH 6 1
GRL M [ RQ*ROW]LXV DQG QDWXUH*"RWWGILXW LQ J
FK

*ROWILXVA IULHQG DQG ELRJUDSKHU .DUHO YDQ ODQGHU IDPRXVO\
IHUWXPQXV LQ $UWE& KHDQYDWRBHMKH \XVWULRXV IHWKHUOIRDPGLVK DQ
U 9DQ 0ODQGHU GHULYHG WKLY LPDJHU\ IURP D YHUVH E\ &§RUQHOLYV



JLIXUH +HQGULFXNORO®WREVFDSH QHD3IH«PDQOHERPRZQ LQI
[ FP OXVHXP %RLMPDQV YDQ %HXQLQJHQ 5RWWHUGDI

JLIXUH +HQGULPNRRIDRILKYQ %ORRPDQG EURZQ LQN RQ
SDSHU [ FP 1DWLRQDO *DOOHU\RI $UW :DVKLQJWRQ
*DOOHU\RI $UW :DVKLQJWRQ



7TKH/X\NHQ )DPLO\AV 'LYHUVH %RRN ,OO0OXVWUDWLRQV

:KLOH *ROW]LXV :LHUL[ 9DQ GH 3DVVH DQG WKH 6DGHOHU
RI VWDQGRQROYBVHM®OD®Y ERRN LOOXVWUDWLRQV -DQ D
H[FHSWLRQDO IRU WKHLU VLQJOH PLQGHG IRFXV RQ PDNLC
ZDV D SURGLJLRXV SULQWPDNHU ERUQ LQ $PVWHUGDP LQ

WKH (XURSHDQ SXEOLVKLQJ XQLYHUVH LQ WKH VHFRQG KD
DQG KLV VRQ &DVSDUHVWDEOLVKHG WKHPVHOYHV DV WKH F
WKHFHQWRWBWURGXFHG D ZHDOWK RIERRN WLWOH SDJHV DQ
LQQXPHUDEOH LOOXVWUDWLRQV PRVWO\DV HWEKLQJV +I
DFURVV $PVWHUGDP HWFKLQJRYHU VL[ KXQGUHG SODWH V
ORUWLHU PRUHWKDQRQHKXQGUHG PDSV IRU-RKDQQHV YC
LOOXVWUDWLRQV IRUDQDWRPLFDO DQG KRUWLFXOWXUDO
-DQ &0DHV] WHQ +RRUQ DQG LOOXVWUDWHG KLVWRULHV R
DQG )UDQ¥RLVYRUWRILVWLQFWLYHPD\KDYHEHHQ WKH VHUL
DQG KLV VRQ &DVSDU HQJUDYHG DIWHU GHVLJQV RI -DQfV
FRSLHG DQG DGDSWHW YHQVH®\WDWH ®UUURU RI KXPDQ WU
DQ LOOXVWUDWHG YROXPH GHSLFWLQJ D UDQJH RI SURIHV
WUDGLWLRQ RI WKH VL[WHHQWK FHQWXU\ ERRNV RI WUDGH

LQVFULSWLRQV IRUPDQ\RI*ROW]LXVAHQJUDYLQJV 6-XVW DV 3URWH X'
3RPRQD WUDQVIRUPHG KLPVHOI LQ WKH PLGVW RI WKH ZDYHV VR WR
DVWRQLVKLQJHQJUDYHUDQGLQYHQWRU WUDQVIRUPV KLPVHOI 6 2Q W
DUWLVWLF LGHQWLW\ VHH OHOLRQ 6.DUHO YDQ ODQGHURAV 8/LIH RI *F
$UWLVDQVKLS LQ +H QIBIQLXAN %R0 \W KIRAWD ¥ BBV WHWW®R\ 0D U FK

|

3 YDQ (HJKHQ DQG -RKDQ 3KEDWSZHDIQ G B Q B Q GIGRR Y WSHIUG/XPN H Q
0XOOHU &R +R\WW PR/ BVGIG QO H PiL V K

1HO .ODYHUVPD DQG :DIQLHHDKIMWHPDU / X\NHQ WHERHN JHVWHOG FDW
YDQ (HIJKHQ LQ KHW $PVWH UGHDLPW HIWAXRU AN B R RXNWVIDX P RQ +RO\ /DQC
SDUWLFXODU VHH $QBHRROHPHNHKP-HIUKYDOHP 'DV+HLOLJH/DQGLQ .DL
DKUKXQEHWEEBQHQ / 5HLFKHUW



LQ E\ &KULVWRSK :HLJHO LQ 1XUHPEHUJ WKRXJK WKH\ Z
LQ $PVWHRBNYBDU VSHQW KLV HDUO\ FDUHHU WUDLQLQJ ZL!
EHIRUH WUDYHOLQJWR 1XUHPEHUJLQ WR SURGXFH SUL!
WR $PVWHUGDP E\ DQG FRQWLQXHG WR SURGXFHLOOXV
SXEOLFDWLRQV WKRXJK KHZRXOG QRW PDWFK KLV IDWKHU

2WKHU SULQWPDNHUV ZKRDOVR IRFXVHGLQWHQWO\RQE
GLYHUVHRHXYUHV VXFKDV5RPH\QGH+RRJKHRUGB6DORPRQ

RIDOORWKHU SULQWPDNHUVLQ WKHVHGDWD $V GLVEX
DGDSWDEOH HQJUDYLQJWDOHQW DSSHDUV WR KDYH EHHQ
RQO\FRIQ VW SEMV/) IVGI)R ERRNV ZLWK LOWIYHDLW KO XD WO B Q
RI ORFDWLQJIQBM®DLBPE®H HQJUDYHU RU HWFKHU ZKR FRX
FKDOOHQJLQJORJLVWLFV RISURGXFLQJDQG LOOXVWUDW?#
ZRXOG KDYH EHHQ SDUWLFXODUO\ KDSS\ WR HYWDEOLVK D
FRXOG EH UHJXODUO\FDOOHG XSRQ WR SURGXFH D ZLGH UD

&RQFOXVLRQ 7KH (QF\FORSHGLF3ULQWPDNH

:KLOH WKH SKHQRPHQRQ RI VHYHQWHHQWK FHQWXU\ VSH
&RXQWULHV KDV EHHQ WKRURXJKO\ VWXGLHG H[LVWLQJF
FRQ+LFWLQJHYLGHQFH DERXW ZKHWKHU SULQWPDNHUV DC
JXLVK WKHPVHOYHV IURPD FURZGHG *HOG WKURXJK GLVWLC
VXJIJHVWV WKDW ZKLOHDQLQFUHDVLQJQXPEHURISDLQWHE
FRXUVHRIWKHVHYHQWHHQWK FHQWXU\ WKH RXWSXW RI P
GLYHUVH RYHU WKH VDPH SHULRG 3XEOLVKHUVA RZQ GH

'RQQD 5 %DKREPOKWFKHU WKH %DNHU WKH &DQGOHVWLFNODNHU -]
'XWFK DLOAHPISVWHDG 1 < +RIVWUD OXVHXP +RIVWUD 8QLYHUVLW\

6HH VHFWLRQ



YJLIXUH &DVSDU /X\NHQ D HAZDY WILHIBEENMBH O YDQ KHW PH
EHGU\l YHUWRRQHQGHKRQGHUG YHUVFKHLGHQDPEDFKWH
VWLFKWHO\NH SHEPHO KHGEWRUQHOLY YDQ GHU 6\V $PVW
8QLYHUVLW\ 3LWWV 7KHRORJ\/LEUDU\ $WODQWD



VXEMHFWV FRXSOHG ZLWK WKH GL,FXOW\ RI ORFDWLQJ UH
LQFHQWLYL]HG DUWLVWYV ZKR PDGH PRVW RI WKHLU OLYHOL
LQ D ZLGH YDULHW\ RI JHQUHV 7KR VG HRAKHR Y HR 8 CHON UDX
VXEMHFW VKDUHG D FRPPRQ WUDLW SULQWPDNLQJZDV QR\
VSHFLDOLVW SULQWPDNHUV LGHQWL*HG LQ WKLV DQDO\VL
SURGXFHG SULQWY XVXDOO\HWEFKLQJY WKDW ZHQW KDQG

+RZHYHU LW ZDV QRW RQO\FRPPHUFLDO PRWLYHV WKDW
EXWDOVRWKHSHULRG XQGHUVWDQGLQJRIWKHXVHDQG YL
GLG QRW DOZD\V VHH H\H WR H\HLQ 'XWFKDQG )OHPLVK DU
OLNH.DUHOYDQODQGHURU*S§UDUG GH/DLUHVVHDGYLVHGTE
VSHFLDOLWLHV LQ KLVWRU\ SDLQWLQJY DQG GHQLJUDWHG
6E\ZD\V6 RI ODQGVFDSH VWLOO OLIH RUSRUWUDLWXUH R>
SDLQWHUV ZKHWKHU UHVSRQGLQJWRHFRQRPLFLQFHQWL
IRXQG ERWK *QDQFLDO VXFFHVV DV ZHOO DV DFFODLP DQG |
VSHFLDOL]HG VXEMHFWYV :LWK SULQWVY KRZHYHU FRPPHUI
FRQYHUJHG $Q RXWORRN WKDW UHJDUGHG SULQWV DV D P
FHOHEUDWHG SULQWPDNHUV ZLWK WKHWHFKQLFDO UDQJH"
LPDJH WKDW ZDV GHVLUHG ZKHWKHU E\D SDWURQ D SXEOL



&RQFOXVLRQ

7KLVGLVVHUWDWLRQRSHQHG ZLWKWZRUHSUHVHQWDWLR(
FHQWXU\ DQHFGRWH WKDW KLJKOLJKWHG WKH SURIHVVLR
GUDIWVPDQ DQG FRRUGLQDWLQJSXEOLVKHU DQG VHFRQG
RI QRYLFH FRSSHUSODWH HQJUDYHUV ZLWKLQ D WKULYLQ.
7KHVH UHSUHVHQWDWLRQV KLJKOLJKW FRUH LQWHUFRQQ
XQLTXH GHPDQGV DV D PHGLXP WKDW RI WKH QHHG IRU H]
WKDW RI WKH VORZ VSUHDG RI SULQWPDNLQJDELOLW\DQG
QHWZRUN DQDO\VHV LQ WKLY GLVVHUWDWLRQ KDYH FODUL
JUHDW PDQ\ Rl WKH VHHPLQJ UHYROXWLRQV DQG GLVUXS\
IHWKHUODQGY DQGLQ (XURSHPRUHEURDGO\ EHWZHHQ
7R SURGXFH SULQWYV DW VFDOH GHPDQGHG FROODERUDW
SULQWPDNHU FRXOG RQO\JHW VR IDUEDVHG RQ WKHLU LQG
EXULQ HWFKLQJ QHHGOH RUPH]JRWLQW URFNHU 3ULQWP
WKH IRUP RI FRQQHFWLRQV WR SXEOLVKHUV ZKR FRXOG SI
DUWLVWYV ZLWK DUWZRUNV RU GHVLJQV ZKRVH UHSURGXFW
WXUQ QHHGHG DFFHVV WR FDSDEOH DQG UHOLDEOH i QRW!
30DQWLQ SULQWPDNHUV DQG DUWLVWYV LQ RUGHU WR W
'HVLJQHUV OLNHZLVH UHOLHG RQ SULQWPDNHUV DQG SXEO
WKHLUDUWZRUNV VXFKWKDW WKHLU QDPH LQ +RRJVWUDW
ZRUOBKAY QHHG IRU ZHOO FRQQHFWHG FROODERUDWRUV F
FHQWXU\'XWFKHQJUDYHUV OLNH3KLOLSV*DOOHWREXLOG

6HH VHFWLRQ



KLV KRPHWRZQ RI +DDUOHP RU SURPSWHG &RUQHOLV &RUYV
3URMHFWLQJ IURP WKLV LQFHQWLYH DORQH SULQW KLVW]
LQHYLWDEO\UHTXLUHG ODUJH FHQWUDOL]HG KRXVHV OLN
GRPLQDWH WKH PDUNHW WKURXJK HFRQRPLHV RI VEDOH D
ODUJHFHQWHUV DWWUDFWHG PRUH WDOHQW EHFRPLQJHY

%XW WKLV GLVVHUWDWLRQ KDV VKRZQ WK D W WIKLWXLOOF H Q
LQ D G\QDPLF ODQGVFDSH RI SULQW SURGXFWLRQ 7KH FKI
VXFFHHG i WR ORFDWH FDSDEOHDQG ZHOO FRQQHFWHG SD
RQ WKH PDWXULW\DQG FDSDFLW\ RI WKH SULQW SURGXFWL
HQYLURQPHQW $QG WKDWFDSDFLW\ZDV QRW VWDWLF ,W C
ZDV JUDGXDOO\FXOWLYDWHG RYHUJHQHUDWLRQV DV H[SH
LQ 6WUDGDQXViAi SULQW WUDLQHG WKH QH[W JHQHUDWLRQ
WR OHDYH WKH QRUWKHUQ 1IHWKHUODQGV WR *QG HVWDEC
'XWFK SULQWPDNHUV LQ WKH V FRXOG LQVWHDG +RFN W
VWXGLR 7KH\GLG VRLQ QXPEHUV WKDW ZHUH H[FHSWLRQ
SULQW SURGXFWLRQ QHWZRUN DW WKH WLPH

(YHQ WKRXJKWKHLQFHQWLYHV IRUORFDOFHQWUDOL]DW
FDSDFLW\RIERWK 'XWFK DQG )OHPLVK SULQW SURGXFWLR(
HQYLURQPHQW GRPLQDWHG E\ ROMREN MBSO KFRDWHGZ REORBO
JHQHUDWLRQV ,QVWHDG PDUJLQDO JURZWK LQ WKH QXPE
UHJLRQV PHDQW [T I$HHE WIHVORRBAN LRROH 'XWFK DQG )OHPL
SURGXFWLRQ QHWZRUNV WKDW D)HFWHG WKH VWUDWHJLH
3XEOLVKHUV OLNH +HQGULFN +RQGLXV ZRUNHG KDUGHU WK
OLVW EXW FRQYHUVHO\PD\DOVR KDYH IRXQG LW HDVLHU
SODWHY E\ DQG DIWHU IHOORZ 'XWFK DUWLVWY OHDQZKL(
DFRQWUDFWLQJPDUNHW KHOSHG SURWHFW ORQJ UXQQLQ



QRW VHHQ LQ WKH QRUWK 7KLV QRYHO DQDO\VLV KDV DO
SURIHVVLRQDO 'XWFK HQJUDYHUV OLNH -RQDV 6X\GHUKRH
7KRXJK ODUJHO\XQQRWLFHGE\DUW KLVWRULDQV WKLV +D|
DIWHU D ZLGH DUUD\ RI DUWLVWYVY DQG GLVVHPLQDWHG WKF
FUXFLDO \HW XQDFNQRZOHGJHG UROHLQ GLVVHPLQDWLQ
([SDQGLQJ WKLV YLHZ WR WKH ZLGHU (XURSHDQ QHWZRU
DVLPLODU VWRU\ DOEHLW IURP D GL)HUHQW SHUVSHFWLY
RI GRPHVWLF YHUVXV LQWHUQDWLRQDO SULQWPDNLQJ FRC
JHVWHG WKDW WKH JUDGXDO VSUHDG RI SULQW SURGXFWL
UHYROXWLRQV 7KRVHUHJLRQVZLWK WKHORQJHVW KLVWR
*HUPDQ DQG ,WDOLDQ PDGH PRVWO\ GRPHVWLF SULQW S
PLG VLIWHHQWK FHQWXU\ %\ FRQWUDVW WKRVH UHJLRQYV
'XWFK (QJOLVK DQG)UHQFK PDGHPRVWRIWKHLU FRQQH
LQZDUGV RIWHQ SUHFLSLWRXVO\VR RQFH WKH\KDG EXLO\
VXSSRUW D ODUJHO\ GRPHVWLF DUWLVWLF SULQW LQGXVW
JLUVW WKDW JUDGXDO FKDQJHV LQ UHODWLYH SULQWPDNI
IRU SULQW SURGXFHUV WR VHHN RXW H[SHULHQFHG DQG Zt}
GULYH WKH UDSLG HPHUJHQFH RI UHJLRQDO SULQWPDNLQJ
SULQW SURGXFWLRQ PRUH WKDQ DQ\ RQH KLVWRULFDO HYt
RQO\DIHZVXFKH[WHUQDO HYHQWY GLVUXSWHG WKH DELO|
LQWHUQDWLRQDOO\
‘KLOHWKHVHFRQWLQXRXVLQFHQWLYHVLQSULQWPDNLQ
LQ SURGXFWLRQ SDLQWHUV ZHUH XQGHUJRLQJ WKHLU RZ¢
WXUQ RI WKH VHYHQWHHQWK FHQWXU\ DQ LQFUHDVLQJ QXI
LQ VLQJOH JHQUHY SURGXFLQJ ODQGVFDSHV RU VWLOO ¢
3DLQWHUV VWRRG WR EHQH*W E\ SURPRWLQJ WKHLU PDVW#



EHEFDXVHLW DOORZHG WKHP WRVWDQG RXWLQDFRPSHWLYV
VDPHLQFHQWLYHGLG QRW KROG WUXHIRU SURIHVVLRQDO !
JHQHUDOLVWYVY ZKR ZHUH +H[LEOH HQRXJK WR IXO*0OO WKH Y
SULQW EX\HUV 7KLV JHQHUDOL]LQJ WHQGHQF\ PXVW DOVF
SHULRG XQGHUVWDQGLQJV Rl WKH XVH DQG IXQFWLRQ RI ¢
UHJDUG IRU WKHLU XQLTXH DELOLW\ WR R)HU DQ HQF\FORS
2QH FRXOG JDWKHU D ZLGH DUUD\RI VXEMHFW PDWWHU DQG
RI DUWLVWLF VW\OHV ZLWKLQ D IHZ ZHOO FRPSRVHG SULQ
LOQYHQWLYHO\ UHSURGXFH P\ULDG DUWZRUNV DQG DOVR H|
PDQQHUV FRXOG DFKLHYH ERWK FRPPHUFLDO VXFFHVV DV .
SRVWLQJVDQGODXGDWRU\OLWHUDU\UHFRJQLWLRQ 7KHV
WR SULQWPDNLQJ i KHOSHG GLVWLQJXLVK WKH ZD\ SULQWF
ZLWK LW WKHLUDUWLVWLFLGHQWLWLHYV

)XWXUH :RUN $UW +LVWRULFDO 'DWD ,VVXHV

'‘DWD GULYHQ FRPSXWDWLRQ HQDEOHG WKHVH QRYHO DSS
SURGXFWLRQ LQ WKHHDUO\PRGHUQ /RZ &RXQWULHV %XW
RQO\DVIJRRGWKHGDWD SRZHULQJLW ,QWKHFRXUVHRILQ
SULQWPDNLQJ KLVWRU\ WKLY GLVVHUWDWLRQ KDV KLJKO
PXVHXPV FROOHFW HGLW DQG SXEOLVKLQIRUPDWLRQ DEI
DV GLVFXVVHG LQ FKDSWHU EHFDXVH WKH %ULWLVK 0XVt
GL)HUHQW VSHOOLQJ FRQYHQWLRQV LWLV GL,FXOW WR FF
WZR GDWDEDVHVY E\DUWLVW WR WKHFRPSXWHU 6+HQGUL
DQGO+HQGULN+RQGLXV , 0OLQWKH %ULWLVKOXVHXPDUHW
,Q FKDSWHU ZHHQFRXQWHUHG GLVDJUHHPHQWY RYHU DV
FKDSWHU YDU\LQJDSSURDFKHVWRWDJJLQJWKHOVXEMHI



DUH FKDOOHQJHV LQ PXVHXP GDWD EHFDXVH WKH\ DUH FK
+tRZHYHU SURGXFLQJ PRUH LQWHURSHUDEOHDQG GHWDLC
HYHU PRUH FUHDWIQCGHSUQ OV PD\ VHUYH DV WKH PRVW XVH
HQKDQFHG PXVHXP GDWD LQIUDVWUXFWXUH

3ULQWY KDYH WUDGLWLRQDOO\ EHHQ D PDMRU EOLQG V¢
XQOLNHOLEUDULHY ZKLFKJHQHUDOO\GHDO ZLWK LQWHU
DVVXPHKYKHXRQWKNLU REMHFWYV 7KXV WKH\IROORZ GHVF
VWDQGDUGYV VXLWDEOH IRU KWDmSEDJRAOFK DYUWDRIDNY\ OD
GHVFULSWLRQ RI K\EULG REMHFWY OLNH HQJUDYLQJV RU
REMHFWVDVZHOODVPXOWLSOHV 1HLWKHUWKH %0 QRU WK
WKHLU FROOHFWLRQV GDWD WR H[SOLFLWO\OLQN WRJHWK
FROOHFWLRQ PDQDJHPHQW V\VWHPV VLPSO\ ZHUH QRW EXL
OSULQWVSO6 RIZKLFK WKH PXVHXP PD\ RZQ VHYHUDDN 8§l K\ VWF |
GL,FXOW WR WUDFN SKHQRPHQD OLNHWKHWUDGHRISODW|

7ZR PDMRU UHYLHZV RI DUW KLVWRULFDO UHVHDUFK SUDFWLFH\
FRPPLVVLRQHG LQ WKH SDVW *YH \HDUV ERWK RI ZKLFK FRPPHQW RQ '
VLORHG GDWD 'L DU Q VARWIRFELQJWR D 'LJLWDO :RUOG $UW +LVWRU\ |,
6 FKRODIHZK4RUN 7KH 6DPXHO + .UHVV )RXQGDWLRQ DQG 7KH 5R\5RVHQ
DQG1HZOHGLD 0D\ KWWS ZZZ NUHVVIRXQGDWLRQ RUJ UHVHDUFI
HVS S DQG ODWWKHZ 3 /RQJ D QEXTBRIUMEL @ F WKEI&IOBQJIJLQJI 5HVHDUF
+LVWRULBPQND 6 5 ,7+$.$ $SULO KWWS VU LWKDND RUJ UHVHD
FKDQJLQJ UHVHDUFK SUDFWLFHV DUW KLVWRULDQV

=RULFK O6/LEUDU\DQG OXVHXP ,QIRUPDWLRQ %HDXW\DQG WKH %HL

-HQQLIHU 7UDQW KDV VXPPDUL]HG WKHJHQHDORJ\RIPXVHXP GDWD!

DFFRXQWDELOLW\ RULHQWHG HQVXULQJDEDVLFDQGFRPSOHWH
SURFHVV RULHQWHG LQVXUDQFH PRYHPHQW WUDFNLQJ ORDQV .
FXUUHQWO\ NQRZOHGJH RULHQWHG SXEOLFDFFHVV WR PXVHXP

7TKHGDWDGHVLIQDQGDUFKLWHFWXUHSULQFLSOHVWKDWLQIRUPHG
GH*QH WKHOLPLWY RI WKRVHGDWDEDVHV IRUVHUYLQJWKHWKLUG SXL
WKHLU WHFKQLFDO GHEW WKDW LQVWLWXWLRQV QRZ VWUXJJOH -HQQ
OXVHXPV RQ WKH &\EHULQOXUNHWR XGMRXYPBD WLFRY 3HRSOH ,QIRUPDWLF
OXVHXR&® 3DXO) ODUWADQG .DWKHULQH %XUWRQ -RQHV 1HZ <RUN 5RX



7KLV LV QRW D QHZ SUREOHP RI FRXUVH 7KH %DUWVFE
SURYLGHG WKLY FRQQHFWLYH WLVVXH IRU PRUH WKDQ D F
VWDWHYV ZLWK D FDWDORJXH RI ORFDWLRQV ZKHUH DFWXD
PD\EHIRXQG %XWIRUWKHPXVHXP FROOHFWLRQV PDQDJH
DUH MXVW KXPDQ UHDGDEOH WH[W UDWKHU WKDQ VWUXF
FRPSXWHG +RZHYHU WKH WHFKQRORJ\ H[LVWV WR VXSSR
GLJLWDO DXWKRULW\ GDWDEDVH IRU (XURSHDQ SULQWYV
LGHQWL*HUV IRU SULQWV DQG WKHLU VWDWHY VHUYLQJ D)\
ZKHQ WKH\ FDWDORJ WKHLUYLSYNUGW FEROWOHPPWVWLRROG EH D
IRFXV RQ WKH VSHFL*F GHVFULSWLRQ RI'LQGLYLGXDO LPSI
VXUYLYLQJ SULQW SODWHV LQFOXGLQJ WKHLU XQLTXH PL
ZKLOH UHO\LQJ RQ WKLV DXWKRULW\ IRU ODUJHU NQRZOH:¢
DQG LWV RWKHU LPSUHVVLRQV DQG VWDWHV %\ FUHDWLQ
VWDWHYVY VHSDUDWH IURP WKH SK\VLFDO LPSUHVVLRQV DQ
HDVLHU WR GHVFULEH FRPSOH[ UHODWLRQVKLSV VXFK DV ¢
SODWHV ,QWKHSDVW VXFKSURMHFWV GHPDQGHGDQHQRI
WLPH +RZHYHU LPSURYHG V\VWHPV IRU *QGLQJ PDWFKHYV
SURPLVH WR VWUHDPOLQH PXFK RI WKH PRQRWRQRXV ZRU|
DOORZLQJH[SHUW UHVHDUFKHUV WR IRFXV RQ SURGXFLQJ
SULQWPDNHUYV

/I DUJHU GDWDVHWYVY WKDWHQFRPSDVV PRUHWKDQ WKH WZ
FRXOG EULQJ LQ WKH IXOO VSHFWUXP RI YLVXDO SULQW F
IXJLWLYH DUWLIDFWY OLNH EURDGVLGHVY DQG FDOHQGDUYV

7KH IRUPDO WHUP ZRXOG EH D /LQNHG 2SHQ 'DWD /2' UHSRVLWRL
E\ WKH %ULWLVK OXVHXP 2Q /2' DQG FXOWXUDO KHULWDJH VHH 'RPL
6WHIDQ *UDGPDQQ 6=HQ DQG WKH $UW RI/LQNHG 'DWD 1HZ 6WUDWHJIL
.QRZOHGJH BHIZQ&RPSDQLRQ WR 'LJLHMGD B %XPQ BIPMUMVLEPDQ 5D\PRQG
6LHPHQV DQG -RKQ 8QVZRUWK 1HZ <RUN :LOH\ %ODFNZHOO IRUWKFRF



GHWDLOHG GDWD WKHVH ODUJHU VRXUFHV FRXOG RSHQ XS
VWXG\ RI DUWLVWLF SULQWY 6XFK D SURMHFW DOVR R)HI
EULGJH EXLOGLQJEHWZHHQPDQ\GL)HUHQW FROOHFWLQJL
LQ SKRWRJUDSK\ VFXOSWXUH DQG WKHGHFRUDWLYHDUW
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'DWD DXWKRULW\ DQG LWV UHODWLRQVKLS WR PXVHXP GDV
PDLQWDLQ WKHLURZQVHSDUDWHFROOHFWLRQV GDWDEDV
LQGLYLGXDO HQWULHV RQ SULQW LPSUHVVLRQV DQG RWKH!
IRUSULQWVY DQG WKHLU VWDWHY PDLQWDLQHG E\WKH FHQV

$QRWKHU SURPLVLQJ RSSRUWXQLW\ LV LQ GHDOLQJ ZLW
GLVVHUWDWLRQ KDV IRFXVHG RQ GDWD DGMDFHQW WR W
DQG SURGXFWLRQ LQIRUPDWLRQ LWV GDWLQJ RU WH[WXLC



&RPSXWHU YLVLRQ &9 WHFKQLTXHV RSHQ XS WKH SRVVL
UHODWLRQVKLSY EHWZHHQ KXQGUHGYV RU WKRXVDQGYV RI
REVHUYHU PDQXDOO\FRPSDULQJSLFWXUHV FRXOG QRW
DQRG EULIKWQHVV KDYH EHHQ VKRZQ WR FDSWXUH VW\OLV\
ZKLOH KLJKHU OHYHO IHDWXUH GHWHFWLRQ VXFKDV IDFLEL
IDFLDO V\PPHWU\ RU UHFRJQL]H VLPLODU SDVVDJHV SUH
DUWZRUMNWK WKHVH GDWD LW FRXOG EH SRVVLEOH WR FRP
EHWZHHQ WKHVHDUWZRUNV WR WKHQHWZRUN GLVWDQFHYV
,Q WXUQ RQH PLIJKW DVVHVV WKH GHJUHH WR ZKLFK WKH
GHVFULEHG E\QHWZRUNDQDO\VLVY DOLJQ ZLWK RU GL)HU I
DUWZRUNV GHWHFWHG E\ LPDJH SURFHVVLQJ WHFKQLTXHYV
GLUHFWO\D)HFW SDUWLFXODUDVSHFWV RI VW\OH"
+LJKHU OHYHO IHDWXUH GHWHFWLRQ PD\ DOVR EH DEOFG
TXRWDWLRQV HJ D FRSLHG *JXUHV RUUHXVHG GHFRUDW
GHVFULEHD QHWZRUN RI YLVXDOLQ+XHQFH WKDW H[LVWHOC
FRQVLGHUHG LQ WKLV VWXG\ ,Q FRPELQDWLRQ ZLWK FDUH
DuUwLvwy GDWHV GHVFULSWLRQV HWEF &9 WHFKQLTXH)\
RILPSUHVVLRQV RI WKH VDPH SULQW.OI®UWH )HUW QW © RNXDHDOH\F
WKLV SURFHVV PLIJKW DOVR UHYHDO REMHFW UHODWLRQV
WKHOLWHUDWXUH RUZLWKLQ PXVHXP GDWDEDVHV ,Q SDL

2Q ORZ OHYHO IHDWXUHV VHH /HY ODQRYLFK 66W\OH 6SDFH +RZ W
7KHLU (YROXWLRQ 6 6RIWZDUH BWXGLHV ,QLWLDWLYH $XJXVW K

VW\OH VSDFH KRZ WR FRPSDUH LPDJH VHWV KWPO RQ IDFLDO UH
IXLV 6XYUH] 6$ 4XDQWLWDWLYH $SSURDFK WR %HDXW\ 3HUFHLYHG $W
3DLQW,QWWH&A QDWLRQDO -RXUQDQRRU ‘XDIMVD O $UWSRILVWRU\ GDK

6XFKLPDJHPDWFKLQJZRUNLVDOUHDG\EHLQJ SXUVXHG E\WKH)UL
&RPSXWHU 9LVLRQ WR ,QFUHDVH WKH 5HVHDBKK @PWHQW IDW RO FKRW R
QR 2FWREHU KWWS MRXUQDORIGLILWDOKXPDQLWLHYV RUJ
WKH UHVHDUFK SRWHQWLDO RI SKRWR DUFKLYHV E\ MRKQ UHVLJ



PLIKW VKHG IXUWKHU OLJKW RQ XQGHU VWXGLHG SUDFWLF
XQGHU GL)HUHQW WLWOHYV

J)LIXUH /IHIW &RUQHOLVI9LVVFKHU ,, DIWHU *HUULW YD (

&ODHV] 6RERWPW QDLW RI &K Q OWHVY,LQJ [ FP S5LMNVPX
$PVWHUGDP G5LJKW $QRQ\PRXV SULQWPDN3RU\SXBDWWRF
‘L\LDP,,, 1 (QJUDYLQJ [ FP S5LMNVPXVHXP $PV

UHXVHG SODWH ZDV GHWHFWHG YLD DXWRPDWHG LPDJH PD)

7KDW VDLG WKH FRQFHSW RI 6YLVLRQOG LQ &9 FDQ DW W
DQ DUW KLVWRULDQAY FRQFHSWLRQ RI YLVLRQ WKDQ QHW?Z
LV WR RXU FROORTXLDO VHQVH Rl WKH WHUP 6HHPLQJO\ \
6OLQHDUG 6LGHDOL]HG6 RUGORRVHO\SDLQWHGO GRQRW k
/JLNHZLVH LPDJHSURSHUWLHVFRPPRQO\XVHGLQ &9 VXFKD
DUH GL,FXOW WR PDS WR PHDQLQJIXO FRQFHSWV LQ WUDGL
HYHU ORXGHU IRUPXVHXPV DQG XQLYHUVLWLHV WR LQFRU

3UHOLPLQDU\ ZRUN RQ *QGLQJ VXFK PDWFKHV KDV EHHQ GRQH E\
ODWFKHV LQ WKH 5LMNVPXVHXP ZLWK 3DVWHF 6 5\DQ %DXPDQQ HWF
JLWKXE LR HWF ILQGLQJBQHDU PDWFKHVBLQBWKHBULMNVPX
RI SRUWUDLW SULQWV ZLWK GL)HUHQW LQVFULSWLRQV&DMWH OHRR Y HH 6 F
5DLVRQQS8RI (QJUDYHG %ULWLV K/RRUBREOD BWHNORR$ @R H UH G 380D B ¥ D U
&DWKDULQH ODF/HRG 66X SBRMLW 4 WD@RWBOLQWY 6



GD\ WR GD\ZRUN DUW KLVWRULDQV PXVW GLOLJHQWO\HQ
WR HQVXUH WKH\UHPDLQ XVHIXODQG UHOHYDQW IRU RXU U

'LIJILWDO 6FKRODUVKLS $QG WKH 7ZR $UW +LVWRU|

7KH FKDOOHQJHV IDFLQJ WKLY UHVHDUFK DUH PRUH WKD
FROODERUDWLRQ EHWZHHQ SXEOLVKHUV DFDGHPLF UHVH
UHTXLUHG WR VXSSRUW D SURMHFW OLNH WKH 6'LJLWDO +R
,QGHHG VXFKD SURMHFW ZRXOG QHYHUEHWKHZRUNRQD V
ORQJ WHUP FROODERUDWLRQDQGIXQGLQJEHWZHHQ PXOW
SHUKDSV WKH JUHDWHVW GL,FXOW\IRUDQ DUW KLVWRU
SURSRVHG KHUH ZLOO EH EULGJLQJ WKH SHUVLVWHQW GLV
WKH VSKHUH RI PXVHXP WHFKQRORJ\ DQG WKRVH LQ WKH
7TKHUH UHPDLQV D ULIW EHWZHHQ DFDGHPLF DUW KLVWRU|
IXWXUH RI RXU *HOG DQG WKH GLJLWDOO\ LQ+HFWHG ZRU|
IRUGHFDGHWDO VWUDWHILHYV LQ PXVHXPV KDYH JHQHUD
GHSDUWPHQWY WKHLU EULHI RIWHQ IRFXVHG RQ YLVLWRL
SURGXFLQJRUVXSSRUWLQJDUW KLVWRULFDO UHVHDUEFK
ODQDJHU DW WKH 5LMNVPXVHXP KDV H[SOLFLWO\VWDWHG
OFXOWXUH VQDFNHUS L H WKHFDVXDO YLVKWRUWJLQRDND W

2Q WKH FKDOOHQJH RI LQWHU PXVHXP GLJLWDO LQIUDVWUXFWXU
/D\QD :KLWH 6&KDOOHQJHV WR 0XVHXP &RODOER URPWLRR, I7IIRW B DILEN
3HRSOH ,QIRUPDWLRQ DQGITHRBPYRQRIDUYOIRQYEXPWKHULQH %XUWRQ
5RXWOHGJH i

2Q WKLV GLYLGH VHH 6KHLOD %UHQQDQ 6'+ &8HQWHUHG LQ OXVHXP
Z2ZZ ORWIRUW\QLQH RUJ GK FHQWHUHG LQ PXVHXPV

SHWHU *RUJHOV O65LMNVVWXGLR ODNK:<RXW2RY B XOMDW /GG SUKH HH EO
SBRUWODQG OXVHXPV DQG WKH :HE $SULO KWWS Pz PXVH
ULMNVVWXGLR PDNH \RXU RZQ PDVWHUSLHFH



0OODEV6 DW WKH &RRSHUD¥HZ WKW OMWHIDRFESROLWDRUIXVHXP
OLNHZLVH IRFXVHG FUHDWLYH FRPPXQLW\ HQJDJHPHQW
XQGHUVWDQGDEOH IRU SXEOLF IDFLQJLQVWLWXWLRQV E>
VFKRODUVZRXOGVHH SULRULWL]|HGWR WKHH[FOXVLRQRIL
,QLWLDWLYHIXQGHG E\WKH*HWW\)RXQGDWLRQLVRQHRIW
WRZDUGYVY SURGXFLQJVFKRODUO\UHVHDUFK WKURXJK GLJL
OHDQZKLOH XQLYHUVLWLHY KDYH FRQWLQXHG WR LQYH'
FHQWHUVOG IRFXVHG RQ VXSSRUWLQJ GLIJLWDOO\ LQ+HFWH
PDQLWLHYV 7KHVH '+ FHQWHUV PD\ H[LVW DV VWDQGDORC
RUHPEHGGHG ZLWKLQ WKH XQLYHUVLW\ OLEUDULHV RU P
GHSDUWPHQW 7KRXJK WKHVH FHQWHUV KDYH WHQGHG WR
PDQ\ DUH QRZ VWULYLQJ WR FRQQHFW ZLWK D ZLGHU YDU
KLVWRU\DQG DHREKYMWROM 'LDQH =RULFK DQG 1HLO )UDLVW
EHFDXVH '+ FHQWHUV DUH EXLOW SULPDULO\ WR VHUYLFH \
GLVFLSOLQHV WKH\DUHLQFHQWLYL]HG WR VLOR WKHPVH
ZLWKVHHPLQJO\ QDWXUDO HIWUD LQVWLWKRAXWQRXU\SD UMW

6HEDVWLDQ &KDQ 66WUDWHJILHV $IJDLQVW $UFKLWHFWXUH ,QWHU

RIJI\DW &RRSHU OHZLWIWX\WOHXQPV DQG WIRKIEHFBJIJR OXVHXPVDQG WKH :HE $¢

KWWS Pz PXVHXPVDQGWKHZHE FRP SDSHU VWUDWHJILHYV
PHGLD DQG WUDQVIRUPDWLYH WHFKQRORJ\ DW FRRSHU KHZLWW

OHWURSROLWDQ OXVHXP RI $UW 67KH OHGLD/DE 6 KWWS 2727
PXVHXP PXVHXP GHSDUWPHQWYV RIILFH RI WKH GLUHFWRU GLJLWDO |

2Q0LQH 6FKRODUO\ &DORYQ R J N VEIXW RIDWIDGIR IXHV 2QOLQH $Q ,QW
*HWW\ )RXUBDWQRBOHY 7KH *HWW)\ )RXQGDWLRQ KWW S 222 J
LQLWLDWLYHV FXUUHQW RVFL RVFLBUHSRUW KWPO

6HH IRUH[DPSOH WKHSDUWQHUVKLSEHWZHHQWKHS8QLYHUVLW\R
$UFKDHRORJ\DQG WKH ODU\ODQG ,QVWLWXWH IRU 7THFKQRORJ\ LQ WK
RQ WKH'LJLWDO 'LPHQVLRQV RI$UW +LVWRU\LQ IXQGHG E\ WKH .UH

'LDQH O =RSWBXAKYH\RI'LIJLWDO +XPDQLWLHV ONEWHLIVRQ BRNX QG L O R
JLEUDU\DQG ,QIRUPDWLRQ5HVRXUFHV YLiIYLL T 1HLO)UDLVWDW



DWWHQWLRQ WR ODUJHU LQVWLWXWLRQDO VWUXFWXUHV L
QHZ GLJLWDO DSSURDFKHYV PD\ VLPSO\ UH LQVFULEH WKH ¢
VKDSHG WKH SUDFWLFHRIDUW KLVWRU\KHUH LQ WKH 8 6

, DUJXHG LQ FKDSWHU WKDW DUW KLVWRULDQV KDYH 6L
WKDW ZH KDYH DOZD\V FROOHFWHG DQG FDWHJRUL]HG LQIF
HUDWLRQV DERXW KRZ ZKHUH DQG IRU ZKRP WR FRPSLOH
DQ HTXDOO\ ORQJ KLVWRU\ )XWXUH ZRUN LQ GDWD GULYH
WUDQVFHQGYV SDUWLFXODU FODVVHV RIREMHFWY OLNH SU
OLNH QHWZRUN RU LPDJH DQDO\VLV $V ZHJUDSSOH ZLWK Q
DSSURDFKHV IRU ZHDYLQJ HYLGHQFH LQWR KLVWRULFDO C
DQHZ ORQJVWDQGLQJ TXHWVRUR & V\DERYWKRRWRLWY GLYH
W LVLQWKHVHFRUHTXHVWLRQV WKDW WKH SUHVHQW 6GL
JUHDWHVW LPSDFW

&HQWHUV DW WKH 3 UHBHQNW LG W KH.'Q JHE DID YWWBRIQZWER® G 1HZ <RUN ¢
8QLYHUVLW\RI1HZ <RUN KWWS GKGHEDWHY JF FXQ\ HGX GHEDW

7KH H[LVWHQFH DQG GHJUHH RI WKLV FRQ+LFW EHWZHHQ DFDG
VFKRODUVKLS DQG HI[KLELWLRQV ZDV IDPRXVO\ GHEDWHG LQ D FR(
&KDUOHV : +D[WKDKN ALR $IGW +LVWRULHYVY 7KH OX¥EGRP D QW XMKIHHS/QLLY M/
9LVXDO $UWV :LOOLDPVWRZQ &ODUN $UW ,QVWLWXWH



$SSHQGL[ $ 1HWZRUN &RQVWUXFWLRQ 0

7TKLVDSSHQGL[GLVFXVVHV VHYHUDO RI WKH WHFKQLFDO FF
*OLDWLRQ QHWZRUNIURP KLVWRULFDO GDWD $KLJK OHYH
IRUWKLY VWXG\LV GLVFXVVHGLQ

$ B8ONQRZQ &UHDWRUV

%HFDXVH WKLV VWXG\LVIRFXVHGRQWKHLQWHUDFWLRQV |
WR LQFOXGH DUWZRUNV WKDW KDYH QR LGHQWL*HG FUHDW
WKH5.0 GDWDVHW DUHOLVWHG ZLWK DV FUHDWHG E\6DQRQ
6XQNQRZQ6 7KHVH OLQNV DUHLJQRUHG +RZHYHU LI WK
DQ\RWKHULGHQWL*HG FUHDWRUV WKRVHFUHDWRUV DUH
7KH %0 GDWDVHW GRHVY QRW DWWHPSW WR PDUN DQRQ\PRX\

6LPLODUO\ DUWZRUNV ZLWK QR GDWH ZKDWVRHYHU FDQC

$ SURGXFWLRQ 5ROHYV

7TKHUHDUHRWKHUDYHQXHV IRUSDUWLFLSDWLRQLQ WKH S|
SODWHFXWWHU DQG SXEOLVKHU 7KHVHLQFOXGHD VRYHU
RUDQLQWHUPHGLDWH GUDXJKWVPDQ RUDFDOOLJUDSKHI
LWZRXOG EHGL,FXOWWR XVHIXOO\LQFRUSRUDWH VXFK RU
DQDO\VLV WKDW LV WKHVXEMHFW RI WKLV ZRUN )RURQH V
EHWZHHQ IRUH[DPSOH SULQWVDQG WKHSRHWY ZKRVHLQ



LVVPDOOLQGHHG ORUHRYHU WKHRXWSXWV RIQHWZRUNTE
PRUHKHWHURJHQHRXV WKHLU QRGHV DUH

7TKHS5.0XVHVD PRUHJUDQXODU VHW RIWHUPV WR GHVLJQ
DIWHU WKH GHVLJQ RI DQ DUWLVW E\D SXEOLVKHU RU E\
FDWHIJRUL]HWKHVHLQWR WKUHH PDMRU FODVVHYV

DIWHU 6QDDU RQWZHUS YDQS 6QDDU WHNHQLQJ YDC
VFKLOGHULQJ YDQ6 6QDDU HLIJHQ RQWZHUS YDQ6 6QD
6RQWZHUSHU®6 6FDUWRJUDDI®6 6WHNHQDDU® 6LQVSLU
SULQWPDNHU 6SUHQWPDNHU® 6YHUYDDUGLJHU® 6JUI
SXEOLVKHU O6XLWYRHUGHUG® 6VXSHUYLVLH® 6YHUNRS
6XLWYRHUGHUG 6SUHQWYHUNRSHUS 6ERHNKDQGHODD

7TKH5.0 DOVRLQGLFDWHYV ZKHQ DVVRFLDWLRQV EHWZHHC
UHMHFWHG T WKHVH UHODWLRQVKLSV DUH QRW LQFRUSRUL
KHUH ODQ\RIWKHLUDUWLVW REMHFWOLQNVKDYHTXDOL*
RU 6lRUJHU\ DIWHUGS6 21 WKHVH TXDOL*FDWLRQV WKLV V\
OYHUPHOGRSREMHFW6 OHLIJHQKDQGLJJHVLIQHHUGO OPR.
QDDUG6 0QDDUG 6PRJHOLMNNRSLH QDDUOG

$ J/LQN'LUHFWLRQ

1HWZRUNV PD\EH FRQVWUXFWHG ZLWK HLWKHU GLUHFWHG |
7KH GHFLVLRQ WR FRQVWUXFW D QHWZRUN DV HLWKHU GLU
GL)HUHQW QHWZRUN PHWULFV DQG KDV D GLUHFW EHDULQ
FRQFHSWDQG UHDO ZRUOG PHDQLQJ $GLUHFWHG HGJH LV
EHLQJUHSUHVHQWHGLVRQH ZD\ RUDV\PPHWULFDO IRUH]J
$WRLQGLYLGXDO %LVDGLUHFWHG FRQQHFWLRQ ,QDQD,O



ZH KDYH FRQVWUXFWHG EDVHG RQ DUWLVWVALQYROYHPHC
VIPPHWULF UHODWLRQVKLSY O0SULQWPDNHUOE B0 UWKHSD
% SDUWLFLSDWHG ZLWK SULQWPDNHU $6 )RU WKLV UHDVR(
WKLV VWXG\ZLOO EH XQGLUHFWHG

$ [LQN :HLJKW

:KDW RI WKH FDVHV ZKHUH WZR LQGLYLGXDOV DUH WLHG WR
ZKHUH HGJH ZHLJKW PXVW EH FRQVLGHUHG $V ZLWK GLUHF
RIFRQQHFWLRQVEHWZHHQ DQ\WZR QRGHY FDQD)HFW PDQ
SURSHUWLHYV 7KH SULQWPDNLQJQHWZRUN SUHVHQWYV D F|
WKHRQHKDQG LWZRXOGEHHDV\WRZHLJKW HDFKFRQQHFV
RQ WKH QXPEHURISULQWY WKH\ ZHUH ERWKLQYROYHG LQ G
SULQW IRU SULQWYV IRU SULQWV +RZHYHU WKLV

7KLYV DQDO\VLV LVEDVHG RQWZR FROOHFWLRQ GDWDE
QRW D SHIUEMW DQ LPFRUWKVIWRQULQW %HFDXVH RI WKL
HGJHZHLJKWV EDVHG RQWKHQXPEHURILQGH[HGLPSUF
VHQVLWLYHWRWKHYDJDULHVRIFROOHFWLQJKLVWRUL
DQHGIJH ZHLJKWEDVHG VROHO\RQ WKH QXPEHU RIVXUY
EDVH WKDW ZHLJKW RQ D JHQHUDOO\ DUELWUDU\ QXPEI
KLVWRULFDO FRQWLQJHQFLHYV

(YHQLIZHZHUHDEOH WR FRXQW KRZPDQ\GLVWLQFW S
LPSUHVVLRQV FRQQHFWHG WZR LQGLYLGXDOV WR ZHL
ZRXOGEHHTXLYDOHQW WRDUJXLQIJWKDWWZRLQGLYLC

3DUVKDOO 63ULQWV DV 2EMHFWV RI &RQVXPSWLRQ 6 1



LODERRNLOOXVWUDWLRQ SURMHFW ZLWK *IW\GL)HUHC
IXO ZDB\\ WLPHY¥RQQHFWHG WR HDFK RWKHU DV WZR LQGI
E\RQH SULQW DORQH 7KLV LV D GXELRXV FODLP WR PD
SUHYLRXV LVVXH

7KHUHIRUH LQ WKLV VWXG\ XDIZOG!Q JKHVHER VY MU WK\ WQG H V
RQO\ WKH H[LVWHQFH RU QRQ H[LVWHQFH RI D UHODWLRQ\
UHODWLYH VWUHQJWK 7KLV LV XQGRXEWHGO\ D VLPSOL*
WKDW ZLWKLQ WKH ERXQGV RI WKH GDWD QRZ DYDLODEOH
QHWZRUNV DV LW ZLOO VWLOO FDSWXUH WKH PRVW LPSRU\
EHWZHHQ ZKRPD FRQQHFWLRQH[LVWHG ZKLOHDYRLGLQJL
EDVHG RQ SUREOHPDWLEF DVVXPSWLRQV 7KLV VLPSOL*H
QHWZRUNWRSRORJ\ WKHH[LVWHQFHRUQRQ H[LVWHQFHR
DWDFHUWDLQ SRLQWLQWLPH ZKLOHUHPRYLQJWKHELDVH
ZKLFK PD\KDYH PDQ\LPSUHVVLRQV RI WKH VDPH SULQW



%LEOLRJUDSK\

$KQHUW 5XWK DQG 6HEDVWLDQ ( $KQHUW G63URWHVWDQYV
ODU\, $ 4XDQWLWDW LQHGSBK RIWHKUD QR+LVWRU\T
GRL HOK

$OEHULFK 5 - OLUR -XOLD DQG) 5RVVHOOR 060DUYHO 8QL
6RFLDO 1HWZRUN 06 )HEUXDU\ KWWS DU[LY RUJ D

$0IDQL *XLGR 630DJXH LQ 6HYHQWHHQWK &HQWXU\ (XUF
$Q (SLGHPLRORJLFDOX{)\B8MIXGIGHYBHZ Rl (FRQRPLF +LV'
1IRYHPEHU T GRL HUHK KHW

$QGHUVRQ &DUULH 60DWHULDO OHGLDWRUV -RKDQ O0DXUL
PDWLF ([FKRGUH) PO RI (DUO\OR @RU Q 0@ XWIRUN 0
GRL

$SSXKQ 5DGWNH B6LE\OOH 6'DV 5LMNVEXUHDX YRRU .XQV\
'HQ +DD.XQVWFKURRLN i

%DLOH\ -H)HUVRQ DQG /LO\ 3UHJLOO 66SHDN WR WKH (\H
,QIRUPDWLRQ 9L$XNBORFXWHRWDBDWLRQ -RXUQDO RIWKH §
1RUWK $PHQIRFD 6HSWHPEHU i GRL

%DLQHV /RILIFQDBHV CGHLWBWIG 8\ IDGLQH 2UHQVWHLQ YROV
GHQ ,-VVHO 6RXQG 9LVLRQ 3XEOLVKHUYV

01LFRODHV GH %UX\Q T DQGWKHS$UWRIWKH3UR
GLVV 8QLYHUVLW\RI'HODZDUH

OSHYLVLWLQJIJWKH/LIHDQG :RUNRIWKH)OHPLVK (QJUD
0 c(RUNV LQ 3URJUHVYV 1DWLRQDO *DOOHU\ RI $UW L

%DNNHU %RXGHZLMQ D @& PWRKBINQ HGRROWHSY &RFN 5HFRF
PHQGLQJ +LV 3UIBQRLERHOMXVHMHBHWKHUODQGY 4XDUWHUO\ |
QRV -DQXDU\ 7

%DOGLQXFF&RRIOQBSISIPHQWR HSURJUHVVR GH\Ai DUWH GH\I|
PROWL GHASL-HFFH\HQWL PDI®OWRWHQRQGEH\D VWHVWB S KRG @
QHW JUL DUN W JP P



%DUDEYVL $OEHUW /YV]O+x DQG 58ND $OEHUW 6(PHUJHQ
ZRUNBFBEHQFE@R 2FWREHU T GRL VFI

%DUQHV %HUQREKEBBQOHORLQ 3ULQW 5HSURGXFWLRQV
&HQW%NUOLQIJWRQ $VKJIDWH

%DUQHYV '"'REABDPKXWFKHU WKH»DNHU WKH&DQGOHVWLFNOL
EHQWXU\'XWFK+BROVMWHIDG 1 < +RIVWUD OXVHXP +RIVYV

%DUU $OIURXELVRIDQG $EVWUBDHFSWEDQW >1H@<RUN O0XVHX
ORGHUQ $UW

%DUWKHOLQJYV 1HONH 0%HUQDUG 3LFDUW D )UH/(HAK (QJUL
SFKDQJHVDUWLVWLTXHVHQWUH OHV B QEWHEGVEAD'D/OWD,
ODOV DQG -DQ %ODQF [ TXUQKRXW %UHSROV

%DXPDQQ 5\DQ 6)LQGLQJ 1HDU ODWFKHV LQ WKH 5LMNVP
%DXPDQQ HWF 1RYHPEHU KWWSV  U\DQIE JLW
ILQGLQJBQHDU PDWFKHVBLQBWKHBULMNVPXVHXPBZLW

%HDUPDQ 3HWHUG6 DQG .DWKHULQH 6WRYHO O0%HFRPLQ
IHWZRUBRWWLEBR i ODUFK 1 GRL 6 ;

%HFNHU -RFKHQ 65HYLHZRI,FRQFODVV $Q,FRQRJUDSKLF
GH:DDO / ' &RXSULH 5 + )XBKPLROXKROIHWEHUODQGV 4
WKH +LVWRWRI $UMQ XD U\ i GRL

%HNHPHLHU $OHPRQWDFK -HUXVDOHP 'DV +HLOLJH/DQG L
1°Q1 -DKUKXQGNEWEBQ / S5HLFKHUW

%HQWOH\ 5 $SOH[DQGHU DQG +HU&ERRSSO'HT VO WRHHPRQHILQ 8 BV F
JRXQGDWLRQV RI $3UFKDHRORJLFDO ,QTXLU\ 6DOW /DNH

%HUNYHQV 6WHYHOLQFN &KULVWLDQKHHGNFK BB IXEDOQ B
&HQWUH RIWKH (XURISH®P6 RoRINL ©OWD G H

%LDOOHU&KDMFERVFEFXUR :RRGFXWV +HQG WPRMNWHRUOGND|R X YLD
MNVPXVHXP

%LDQFRQL *LQHVWUD 0, QWHUGLVFLSOLQDU\ DQG 3K\VLF!
6HSWHPEHU KWWS DU[LY RUJ DEV



'"H %L!YUH (O'XWDFEKHMWKN DQG S8UEDQ & XPIXIHYQ <DOH 8QLYF
VLW\ 3UHVYV

%ODNH (PRPLDO 1HWZRUNV DQG 5HJLRQDO 1GIHQRUW)\ LQ ©
&DPEULGJH 8QLYHUVLW)\ 3UHVYV

%ODXW -OKHWRORQL]J]HUAVORGHO RIWKH:RUOG *HRJUDSK
WULF +UI\HEYRRBUN *XLOIRUG 3UHVYV

%ORQGE %UXQR DQG +DUDOG 'HFHXODHU 67KH 3RUW RI
3RUW 7UD,F B8UEDQ (FRQRPLHV DQG *RYHUQPHQW 3ROLI
&HQWXULGNUALWQALPH ,QGXVWULHY DQG 3XEOLF ,QWHUYH
+LVWRU\ &RQIHUHQFH HGLVSNGXBAVBDQGL (UWHVYEJ 'DYL
DQG $QQH 7RYH $XVWEY i 6WDYDQJHU 6WDYDQJHU Ol

%ORQGHO 9LQFHQW' -HDQ /RXS*XLOODXPH 5HQDXG /DPE
6)DVW 8QIROGLQJRI&RPPXQLW L-RX UQ DEDUR IH6 WHDNZLRVUANLVF |
LFV 7KHRU\DQG ([SHRILPHIPWREHU 3 GRL

3

%RN ODUWHQ -DQ DQG +DUP 1LMERHU 06(&%$57,&2 /LQNLQJ
WKH (DUO\ ORGHUQ /RZ &RXQWULHV FD FD 0
KXPDQLWLHYV XYD QO HFDUWLFR

%RO /DXUMHERICQGLVFKHODULQHP D OHWBHXGHAVKZHDEKURX QL
%LHUPDQQ

%RUJHV -RGBOLYIHUVDO +LVWRIDQRY OPWKGVEN $QGUHZ +XU
<RUN 3HQJXLQ

%RZHQ .DEHQLVWRSKHU 30ODQWLQDQG (QJUDYHG %RRN ,\X
(XURS® FROODERUDWLRQ ZLWK 'LUN ,PKRI &DPEULGJH
3UHVV

%RZHQ .DUHQ/ DQG'LUN,PKRI 6 ,PSUHY WLR@WW R B ®\
QR B6HSWHPEHU 7

O HSXWDWLRQDQG :DJH 7KH &DVH RI (QJUDYHUYV KR :
ORUHWXV BURANVROXYV 1HWKHUODQGVY 4XDUWGRW\ IRU WK
i GRL

%UDXGHO )HUQDQG 6+LVWRLUH HW 6FLISQPHWOMWRFEDOWMRL
6FLHQFHV VRELDDDO i



%UDXGHO )HUQDQG G6+LVWRU\ DQ B QWKKH 6 R P@HIB GBKHQFHV
'XUSMQG :RUOG 6\VWHBYWRIBEWILLWFKDUG ( /HH WUDQVOD)
'DOOHUVWHLQ i $OEDQ\ 6WDWH 8QLYHUVLW\RI1HZ

%UHQQDQ 6KHLOD 0'+ &8HQWHUHG LQ OXVHXPV"6 /IRW 0D
ORWIRUW\QLQH RUJ GK FHQWHUHG LQ PXVHXPV

%URRV % 3 - 600$QWKRQL DWHUOR-DIMHFERHMNME AROKMVYE
*HQRRWVFKDS 1LSOUODNH

%URVHQV .RHQUDDG 6&DQ 7DSHVW\ 5HVHDUFK %HQH*W I
6RFDO 1HWZRUN $)QPOOX 7Y HV, FUW SURGXFWLRQ DQG .LQ
(DUO\ORGHUQ /R HGRNMBEELHRHQUDDG %URVHQV /HHQ .H
.DWOLMQH YDQ GHUBWLJKHOHQ 1 7XUQKRXW %UHSR

%XEHQLN $@E8DPADQJS$SOEUHFKW '°UHU 7KH $SSURSOILDOWLRC
WRQ $VKJIDWH

%XUNH IHKWHUHQFK +LVWRULFDO 5HYROXWLRBRWD/KIHREGQD
6WDQIRUG 8QLYHUVLW\3UHVV

%XUNKDUGW $VWULWG6FKPLGW O06KDSLQJORGHWRUEP $0IL
,PDJH QR 2FWREHU i GRL

% XU\ OLFKDHO 6*LXOLR ODQFLQL DQG WKH RUJDQL]DWLR(
VHYHQWHHQWK FREWXRW L\WPDOUBQWY DQG 'UDZLQJIV LQ (
HGLWHG E\ &KULVWRSKHU %DNHU &DUROLQH (ODP DQ
$OGHUVKRW $VKJDWH

7KH3ULQWLQ ,WDRQGRQ %ULWLVKOXVHXP

%XVVHOV B6WLMQ G60DNLQJ WKH ORVW RI 7KHDWUH DQG 3D
9LYDQWV LQ -R\RXV (QWULHV IURP WKH 6R %W WHU g WRWX -
QR $SULO i

%\UQHV ODUN 06:KDW :H &DQ DQG &DQAW /HDUQ )URP <H
IRUSOHVWHUQ QWHOOHFWXDOVA 6 7KH $SWODQWLF &LW
FLW\ODE FRP WHEFK ZKDW ZH FDQ DQG FDQW OF
PLJUDWLRQ GDWD IRU ZHVWHUQ LQWHOOHFWXDOV

&KDQ 6HEDVWLDQ 66WUDWHJILHV $JDLQVW $UFKLWHFWXL
PDWLYH 7THFKQRORJ\ DW &BRSHWXWHWEZXAWWD&D CQWKH :HE
&KLFDJR OXVHXPVDQGWKH:HE $SULO 1 KWWS PZ
FRP SDSHU VWUDWHJILHY DJDLQVW DUFKLWHFWXUH LQ
WHFKQRORJ\ DW FRRSHU KHZLWW



&KRQJ $0DQ DQG :REWHWU/LORRADNLQWLQJY RRP WKH 1HWKH
=ZROOH :DDQGHUV 3XEOLVKHUV

&KUR FLFNL -XOLXV] $ DQG 90DGLPLU 3 2GLQHF 62Q 'L
L Q+XHQFHV LQ $ 5 UM KEDRWH W @RV W RUQ ®BIU \ i GRL

9DQ GHU &RHOMMWUOBHWWHRKY $QJHOV 3URSKHWYV 7KH 20G 7
SULQWPDNLQJRRP /XFDYV 9D Q6/W XGH.GI W R HPVE R OUGEDAS K L F
$PVWHUGDP OXVHXP +HW5HPEUDQGWKXLYVY 5HPEUDQGW

—— (YHU\GD\/LIHLQ +R\DQGAV*ROGHQ $JH 7KH&RPSOHWH
$PVWHUGDP OXVHXP +HW5HPEUDQGWKXLV

&RKHQ 'HERUDK DQG 3HWHU VY I/RG OGIRQHL W VBB HULFDQ
+LVWRULFDO QRYLHBSULO [ GRL DKU

&RKHQ .DWKOHHQ -DPHV (ONLQV ODULO\Q$URQEHUJ/DYLC
6XVDQ/ 6LHJIULHG DQG %DUEDUD ODULD 6WD)RUG 6'LJ]
RI $SUWDQG SUWKHWBWWWRUWAY\EBRLQ-XQH 7 GRL

&ROODU $QQD )LRQD &RZDUG 7RP %UXJKPDQV DQG %DU
$UFKDHRORJ\ 3KHQRPHQD $EVWU-RKWDRR@ BHBLUHDHRWD
OHWKRG DQG TXR{RUOD UFK i  GRL V

&RUGHOO 5\DQ O5HSULQWLQJ &LUFXODWLRQ DQG WKH
1HZVSD S+ PHWUBFDQ /LWHWDQH +LVWRGRL DOK DMY

&RZDUG )LRQD 6*URXQGLQJWKHI1IHW 6RFLDO1IHWZRUNV 0
LQWKH (SLSDODHROLWKLFDQG (DUO\1HROLWKLFRIWKH
L QLHWZRUN $QDO\VLVLQ $UFKDHRORJ\ 1HZ H&S$WRIEFK\H V
&DUO .QDSSHWW 1 2[IRUG 2[IRUG 8QLYHUVLW\ 3UHV

&VDUGL * DQG 7 1HSXV] O07KH LJUDSK 6RIWZDUH 3DFND
SHVHDUFWHU-RRBOB[ 6\VWHPV KWW S LJUDSE

&XUG O0DU\ % YOHP VK DQG 'XWFK $UWLVWYV LQ (DUO\ORGHL
DQG &RPSHWLWLRXDO FXOWXUHLQ HDUO\PRGHUQLW\

'DFNHUPDQ 6XVDQ 6'°UHURAV (WFKLQXH 8L QWG HIDZ 8L §
(WFKH®LWHG E\ OLFKDHO :D\QH &ROH 8QLYHUVLW\ 3DUN
YHUVLW\ 3UHVV



'DFNHUPDQ 6X3WDIRW\GDQG WKH 3XUVXLW RI .QRZOHGJH L
&DPEULGJH +DUYDUG $UW OXVHXPV

'‘DYHQSRUW O DQG * 6WXGGHUW .HQQHG\ 07KH 6WDWLYV
-XGIJPHQW $Q ([SORXWIMWIORRY) W KH 5R\DO 6WDWLVWLFDO 6
6WDWLVQRFV-DQXDU\ i GRL

'DYLHV $OLFH, DQG )UH®DHN BD-Q' XSDUFLQJIHQ YL U\
6FDQGLQDYLDQ/DQGVFDSH &DWRRRQXSEMNVFOYDH R 3T

'H ODUFKL 1HLO DQG +DQV - YDQ OLHJURHW 6$UW 9DOXH
IHWKHUODQGYV LQ WKH 6 HYKHSWRH®R X\ & R/ H Q S\HSUN P E H U
i GRL

ODSSLQJODUNHWYVYV IRU3DLOQWDQU@KRXWURSHSROV

'"HOULHV -DQ 6$UVEYUWVORULVE,RU\ +LVWRU\LQ $UW 6WXGLH
'XWFK &XB®LXWHG E\'DYLG )UHHGEHUJDQG -DQ 'HO9ULHV
*HWW\ &HQWHU IRUWKH +LVWRU\RI $UW 7KH +XPDQLWLI

— (XURSHDQSUEDQL]DMDIPEQLGJH +DUYDUG 8QLYHUVLW

'HSDXZ &DUO DQG$EW KRQAGH®'\FN DVIBWZOWP BQOMZHUS |
2SHQ

'LENHUPDQ /HDK DQG 0D@WHIQMZL UREN WUDFWLRQ
,GHD & KDQJHG OIRHZHRQ BUMKVHXP RI ORGHUQ $UW

'LHOV $¥BEg 6KDGRZRIS5XEHQV 3ULQW 3XEOLVKLQJLQ WK
+LVWRU\ 3DLQWHUV $EUDKDP 9DQ 'LHSHQEHHFN &RUQH(
7TUDQVODWHG E\ OLFKDHO +R\OH DQG ,UHQH 6FKDXGLHV
%HOJLXP

9DQ 'LOOH@URQQHQ WRW GH JHVFKLHGHQLY YDQ KHW EHC
$PVWHUGRBPV 7KH +DXJH 0 1LMKR)

'"UXFNHU -RKDQQD 6,V7KHUH D 9%LVXDNWODSHVRIRVFHVWRU\"06
i GRL

'UXFNHU -RKDQQD $QQH +HOPUHLFK ODWWKHZ' /LQFROQ
$UW +LVWRU\ 7KH $PHIHIFDSHEMHQH 6DFW XD @RV E HQ KL
'"HFHPEHU KWWS SHUVSHFWLYH UHYXHV RUJ

9DQ (HJKHQ 3 DQG -RKDQ 3KLEH\8 XD QNGHLQ. H-DDDHQ & DV S H
$PVWHUGDP ) 0XOOHU &R



9DQ (JPRQG ODUFR 07KH6HFUHWVRID/RQJ/LIH 7KH'XWFK)
DQG 7KHLU &RSEBURBOODWNGLY 6 1

(LFKEHUJHU 'DJPDU 0'°UHUDQG WKH 1HWKHUODQGV 3DW)
$GPLUDWLRKHAV@HQWIHDXWHBWE\ /DUU\ 6LOYHU DQG -H
6PLWK i SBKLODGHOSKLD 8QLYHUVLW\RI3HQQV\OYI

4D W X DoMmiLDN HIPEMADAY 1DWXUH 'UDZLQJVY DQG (DUO\ &
'°UHU DQG KLWH&X W GUEH\ 'DIJPDU (LFKEHUJHU DQG &KDL
&DPEULGJH &DPEULGJH 8QLYHUVLW\3UHVV

(PLUED\HU OXVWDID DQG -H) *RRGZLQ 61HWZRUN $QDO\VL
RI $JHQFRHWULFDQ -RXUQDO@R 6RBDRORJ\ 7

(SVWHLQ -RVKXD 0 O0-RXORGIO®XRIBSUWL*FLDO 6RFLHWLHV DQ
QR KWWS MDVVV VRF VXUUH\ DF XN KW

(YDQV 5REHUW -RKK@ RHWIWRIQ G KLV :RUOG $6WXG\LQ ,QWH)
2[IRUG &ODUHQGRQ 3UHVV

(YDQV 5REHUW -RKQ :HVWRQ DRIE §WLONY KXEDNRYJULQWPL
&RXUW RI5XGRO@EX,UJK 1DWLRQDO *DOOHU\RI6FRWODQC

9DQ (YHUGLQJIBBFXGIOOGW FHQW SD\WDJHVLQYHQWSHV HW
(YHUGLRPWWHUGDP 3 YDQ GHQ %RRP

JLOGOHQ3BMXBIVVLQIJIDWXUH OXVHXPV &R\HFWLQJ DQGG6F
,WD®BHUNHOH\ 8QLYHUVLW\RI &DOLIRUQLD 3UHVV

JOHWFKHU 3DPHODO DQG$QQH+HOPUHLFK 6/RFDO *ORED
/IRQGRQAV $UW ODUNHW 6 ,Q FROODERUDWLRQ ZLWK 'DY
ILQHWHHQWK &HQWXUQRUW RXWOGPZLGH KWWS 227
DUWZRUOGZLGH RUJ LQGH[ SKS DXWXPQ IOHWFKHU K
DUW PDUNHW

JUDLVWDW 1HLO 67KH )XQFWLRQ RI 'LJLWDO +XPDQLWLHYV
,QHEDWHV LQ WKH 'LIJHGDWHGEEDQDWMWKWHZ . *ROG 1HZ <
B8QLYHUVLW\RI1IHZ <RUN KWWS GKGHEDWHYV JF FX

JUHHGEHUJ'XWY¥IKKGDQGVFDSH 3ULQWYV RI WRKMHGERY HQWMRH Y\
OXVHXP 3SXEOLFDWLRQV

JUHHPDQ /LQWRQ & 6&HQWUDOLW\LQ 6RFLDO 16R¥ZRONV .
1HWZR UNYV T GRL



)XFFL 5REHUW 6$UFDGLD 8QERXQG (DUO\ '$WH® LD QICP/LIFHD ¢
DOLTXRW UH J}DXQ¥XQ BH BHONGHQ 38LQW 7KH *OREDO -RX
DQG ,G HIRY KWWS DUWLQSULQW RUJ DUWLFOH D

)XKULQJ 3HWHU 07KH ODUNHW IRU 3ULQWYV XQGHUQR/XLYV ;
4XDUWHQR\ ODUFK i

07KH3ULQW 3ULYLOHJH LQ (LIKWBHIOQWKAXIDQ® XW\OWU D
i

67KH 3ULQW 3ULYLOHJH LQ (LJKWHHQW W &XDURXHY DU D
i

*DUUDUG ODU\'" O0)HPLQLVW 3ROLWLFV 1HWZAKRUNRZBQG 21|
RI'YHPLQLVW $UW 7KH $PHULFDQ ORYHPHQW ®RLWHKG& E\ V
1RUPD %URXGHDQG ODU\"'" *DUUDUG 1HZ <RUN + 1 $EUD

*DUYDQ $QWKRQ\1 % $ULHQH .ULQJROG 3KLOLS 6WRQH
&KXUFK 6LOYHU $ 6W DWW QWWWHLLAD IOXBUNRFEQ 13 WOH Q FH 5HS R U\
DQG(QJOLVK7UDGLWLRQLQWKH &RIORQLQW HUGWKKWR | 1R

9DQ *HOGHU - * 65XEHQV LQ +R O O D QGH.EHWH THYGI\D W 19 VQVGKH.
-D D UE RGIR i i

*LEEV -DFN 3 DQG :DOWHU 7 ODUWLQ O68BUEDQL]DWLRQ 7
RI/DERU ,QWHUQDW$RHWLD BDQVS W HIURO/RQ RF D @ b M\RLIEHHU
[ GRL

*RHGGH /DZUHQFH 2 61DWXUDOLVP DV &RQYHQWLRQ 6XE
&RQVFLRXVQHVV LQ 'XWFRREDGNBWSBHBYHQWHHQWK &HQ
5HDOLVP 5HFRW/BE EN®\QH ( )UDQLWYV 7 &DPEULCG
S8QLYHUVLW\3UHVYV

*RHUHH LQOMFRGLQIJKWRWGHSUDFWLMPAPNGEHOBXUHPHHOQI
KWWS DUFKLYH RUJ GHWDLOV LQOH\GLQJKWRWGHS J

*ROGVWRQH $QGUHZ 6'RLQJ:LWKRXW 7H[WV 6DSLURRQ 7UL
$XIXVW KWWS DQGUHZJROGVWRQH FRP EORJ

*RUJHOV 3HWHU O5LMNVVWXGLR ODNH<RXUOXX® XPVWHU
DQG WKH :HERUWODQG OXVHXPV DQG WKH :HE $SULO
PXVHXPVDQGWKHZHE FRP SDSHU ULMNVVWXGLR PDNH '

*UDGG\ .DWKU\Q 07DVWH (QGXUHV 7KHS5DQNLQJV RI5RJHL
&HQWXULHYV RI 3KMW-RXWFHD/OR | (FRQ®RLF 6 HBWRBEHU
T GRL 6



*UDKDP 6KDZQ DQGG6FRWW % :HLQJDUW O67KH (TXL*QDOLW
$Q $IJHQW %DVHG ([SORUDW-RXWUWOQEGSG RS PYRBKKHR ORILFD
7TKHRWFHPEHU T GRL Vv \

*UHJRU\ +HQU\'XYDO 67DEOHWRS 6WLOO /LIHV LQ +DDUOH
SHODWLRQVKLSY %HWZHHQ )RUP DQG OHDQLQJ 6 3+' GLV

*UHJRU\ 6 BDWERWL DQG WKH 5 HQXMLOANMDIGFRQS $ VB WD W H

9DQ *ULHNHQ -RULV *HU/XLMW H-€L HDIQRQ\PYX Y BRQ BN U KW RIFQ
LQ3ULBXAV+DYHQ <DOH 8QLYHUVLW\3UHVV

*ULP 3DWULFN O0&RPSXWDWLRQDO ORGHOLQJ DVKH3KLOR®
%ODFNZH\ *XLGH WR WKH 3KLORVR S KHRGILARHPG EWAXFILD Q!
JORULGL 7 ODOGHQ %ODFNZHOO

*XOGL -R DQG 'DYLTK$IHRMWRIH RDPEBNVOIH SQLWHG .LQJ
&DPEULGJH 8QLYHUVLW)\ 3UHVV

+DQQHPDQ 5REHUW $ D QUBAWRIGIXFVBIGROHW R 6 R BLLY®I WH W Z R
VLGH 8QLYHULVW\RI&DOLIRUQLD 5LYHUVLGH KW W
QHWWHI[W

+DUWOH\ &UDLJ DQG &DWKDULQH ODF/HR® V38X 5 HRMLWWAW |
T

+DUZRRG /DXULH % &KULVWRSKHU %URZ@ \DSQ® $HGEH ,&\KDA
'XWFK/DQGVFDSH 3DURQYGRD 'XOZLFK3LFWXUH*DOOHU'

+D[WKDXVHQ &KDOWKBHYR $H® +LVWRULHV 7KH 0X&/HXPND QG \
6WXGLHV LQ WKHO9LVXDO $UWV :LOOLDPVWRZQ &ODUN §

+HDO\ .LHUDQ O)XFN 1XDQFH 6 &KLFDJR $XJIJXVW KWW
SDSHUV IXFN QXDQFH SGI

9DQ GHQ +HXYHO &KDUOHV DQG BHSRRIW MDIXUIHIR MBI G W \D
1RWHV DQG 1RGHVRYHREMIRUNY KWWSV ZZZ KX\JHQV
FRQWHQW XSORDGYV (QG5HSRUWO11 SGI

+LUDNDZD7KIM\BLFWRULDOL]DWLRQRI'CUHUAV'UDZLQJVLQ1
DQG 6HYHQWHH®BMKRE BEWKULBYQJ

+RIWLM]JHU 3 * 61HGHUODQGVHERHNYHUNRSHUVSULYLOH.
HHXZDOUERHNYDQ KHW1IHGHUODQGV *HQRRWVFKDS YDQ



+RIWLM]HU 3DXO 6$QWZHUS %RRNV 3XEOLVKLQJDQG &X
,Q8UEDQ $FKLHYHPHQW LQ (DUO\ORGHUQ (XURSH *ROGH
DQG /RQMBRIQVHG E\ 3ADWULFN .DUO 2i%ULHQ i &DP
8QLYHUVLW\3UHVV

9DQ +RJHQGRUS 3URVSHUHVRWE KHR SRIGHEHDW $¥37URSKLH)
5HSRVH ,Q 1IRUWKHUQ (XU RSHD OLAVVWRRRO\L V-K @ H i
GRL M [

+ROOVWHLQ'XYW:FK DQG )OHPLVK (WFKLQJV (QJUDYLQJV DQ
$PVWHUGDP 0 +HUW]EHUJHU

+RRIHZHU)H%HQWY XMJIJKIBDOWYWQKDJH 0 1LMKR)

+RRJVWUDWHQ ,mDMX B8 DYDWRW GH KRRJHYEWRROQIBEORA U VFK
KWWS KGO KDQGOH QHW JUL DUN w J VvV

+RXEUDNHQ '$IUIQRAR®H VFKRXEXUJK GHU 1HGHUODQWVFKH
$PVWHUGDP

+RXW 1LFRYDQ DQG&RIXWANXMWEAHEHQV 5XEHQWH@EGHRQD:*

+XHPHU &KULVWLDQ O63URYHQDQFH RQ 6WHURLGV 2U WEk
SURMHFWY LQ 'LJLWDO $UW +LVWRU\A VI\IPSRVLXP :DVKI

,PKRI 'LUN 6$Q $XWKRUAV :LVKHV 9HUVXV D 3XEOLVKHURYV

RI 7ZKRPDV 6DLOO\fiV 3UD\HU %RRNV 3ULQWHG E\ WKH 3

65 , Q\XVWUDWHG 5HOLJLRXV 7H[WV LQ WHGL WRHOBNK\ R |

JHLNH 'LHW] $GDP ORUWRQ /LHQ 5RJJHQ (OV 6WURQNV |
%XUOLQJWRQ $VKJIDWH

,VUDHO -RQDWKDQ ,UYLQH 6$GMXVWLQJ WR +DUG 7LPHV

&ULVLV DQG5HVWUXFEWXULWQW +E VWRRF\ 6HSWHPEHU
7

, YLQV LOOLDPPLOQAWONQG 9LV XD @R PPXNY L'DEWISRRBUH VYV

-DJHU $QJHOD 68(YHU\ZKHUH LOOXVWULRXV KLVWRULHV "
ODUNHW IRU +LVWRU\ 3DLQWLQJ LQ 6HY H QRWHIXDDOKRA H (
+LVWRULDQVRIIHWXHUOBBEGXDBKSUW GRL MKQD

'H-RQJK (GG\ DQG *BIW/XRMWHQ@HU\GD\/LIH *HQUHSULQW\
$PVWHUGDP *KHQW 5LMNVPXVHXP 6QRHFN '"XFDN



-R\HX[ 3UXQHO %8DWULFH O63URYLQFLDOL]LQJ 3DULV 7K
ORGHUQ $UW LQ /LIJKW RI 4XDQWLWDWLYH DSUGVDHINQV Q
% X\HWQR -XQH KWWS GRFV OLE SXUGXH HGX

.DXIPDQQ 7KRPDYV *DIJROV/NFK HBD ICAHKH 3DLQWLQJLQ 5XGRO*
,Q7TKH (ORTXHQW $UWRQ®RQ 3LQGDU

63HUVSHFWLYHRQ 3UDJXH 5XGRO7EH ¢ RO X AW WFSUSH
JRQGRQ 3LQGDU

07KH (ORTXHQW $UWLVW 7RZDUGV DQ 8QGHUVWDQGL(
DWWKH &RXUW RHDOGRAHNQVWKLVWRULVFK MDDUERHN

7TRZDUG D *HRJUBEKFRPUIRUWQLYHUVLW\RI &KLFDJR 3UH

.HOOHU $OH[ 0$5HQDLVVDQFH +XPDQLVW/RRNVDWOA31HZf ,(

LQ *LRYDQQL"HRAUVMHKRATEME KQBRORJ\ DQ G R X O WOU H
i

.HQW ) : 6,QGLYLGXDOVDQG )DPLOLHV DV 3DWURQVRI &XO

,DQJIJXDIJHDQG ,PDJHV RHEHQHE ¥ DEFIHV RMPBURZQ 2[IRL
GRQ

HWWHULQJ $O0LAMRIQXWHFKLSJFDGLD 3DVWRUDO $UWDQG ,\W
$IJH7TRWRZD $OODQKHOGDQGG6FKUDP

.H\HV *HROUHWBRURI(PSLUH 'XWFKODULQH $0L\Q R HOHSYRHIQLW H
OLQQHDSROLV ,QVWLWXWH RI $UWV

.ODYHUVPD 1HO DQG-DHODIKDSHN /X\NHQ WH ERHN JHVW
ERHNHQFR\HFWLHYDQ (HJKHQ LQ KHW.SPAVHNUNXE DPH/UHQR U

. QDSSHWWQSDEFRKDHRORJ\RI , QWHUDFWLRQ 1HWZRUN3HUV
6RFLBEAWRUG 2[IRUG 8QLYHUVLW\3UHVV

RN -DQ 3LHW )LOHGW 6(DUO\1HWKHUODQGLVK 3ULQWV LQ
+HONH OLW GHQ *H]JHLWHQ %U°KH 'UXFNJUDSKLN GHU
QLHGHUOCQGLVFKHQ 'UXFNJUDSKLN YRQ GHQ $QI¢QJHQ

OXQJGHV'UHVHQGHU .XSIHBVMWQWM XD RERHUHAHE W I8 P EH U
T

6+HQGULFN *ROW]LXV (QJUDYHU 'HVLJOHEHDOQ® QBEC
XQVWKLVWRULVFK -DDUERHN



RN -DQ 3LHW )LOHGW 6-DQ +DUPHQV] X.O0M UXIDUBRH. QO P L
6HSWHPEHU 7

.RUEHO *°QWKHU o6(LQH 7\SRORJLH YRQ BRUWZHLQ+DVFKH
JUDPPV GHU PHWKRGROFRILWNVNEKWBWVS PNWWFKECRORJILH G

QR |

.RUWKDOV $OWHV (YHUKDUG 6)UHQFK 3ULQWV LQ 'XWFK &F
'XWFK 3DLQWLQJV /HV §FKORQIHV DUWLVWLTXHV HQWUF
OD )UDQFH HGLWHG E\ *DOWDQH 0DOV DQG -DQ %ODQF
%HOJLXP %UHSROV

.UDFNKDUGW 'DYLG DQG 5REHUW 1 BWHUQ 6,QIRUPDO 11
&ULVHV $Q ([SHULPHQWRPLBLCPX\O\B WR G R IBR X D UXDHHU O \
i GRL

.UDHPHU 5XWK 63LHWUR GD &RUWRQD DQG &RUQHOLV %OF
PHQWKMH %XUOLQJWRQAMJID]LQH 7

XEOHU *HKWIGKDSH RI 7LPH 5HPDUNYV R QHMNZK+DHH/QV RD ORIl -
B8QLYHUVLW\3UHVYV

IDLUHVVH *SUBBW/FHKLOGHUERHN ZDDULQ GHMFKGOGHUI
$PVWHUGDP KWWS KGO KDQGOH QHW JUL DUN

/IDQGDX 'DYLG 69DVDUL 3UA[QRVNGIBQGV3 BHRM X G DB B U \
i

/IDQGDX 'DYLG DQG 3HIWHIHR®DUVKNDQOH IBZOMYHQ <DOH
8QLYHUVLW\3UHVV

/D\DUG *HRUJH 6RPHV DQG&PWDORWKHDBDLVRQQS RI (QJU
3RUWUDLWVY RRPFPRQWRQHL SO0 WG V&R

JHH+DQJ +XHIHEULFN *ROW]LXV 'UD Z L QG8IPV W BIUQ W V
GDP S5LMNVPXVHXP

07KH 6LJQ RI &ODHV -DQV] 9LVVFKHU DQG KLV 3URJHQ\
FDQFHRID %UDAKGI BDRMHNBP XV HXR % X\HWLQ 1

/IHPHUFLHU &ODLUH 60)RUPDO 1HWZRUN OHWKRGRRARLDOLVW
IHWZRUNV 3ROLWLFDO ,QVWHGLWH®R B\ HDRQUZI 5 KUV 8 RFA
%YUHSROV KWWSV KDOVKV DUFKLYHV RXYHUWHYV |



JHYHVTXH &DRXHYHQMKURXIK/DQGVFDSHLQ6B6HYHQWHHQW
OHP3ULQW 6HULHV BQE YHWFK W HBQWNWAKH 3HQQV\OYDQ
VLW\ 3UHVYV

ILPRX]H "RURWK\ 6$HIJLGLXV 6DGHOHU F 'UDZLQJ\
3+'GLVV 3ULQFHWRQ 8QLYHUVLW\

6$HIJLGLXV 6DGHOHU ,PSKUQDGBOBRIMPOXNHIX® RI $UW
QR $SULO i GRL

O0$HILGLXV6DGHOHU#AV 3RVW 5XGRO*QH &DUHHU 1HZ ¢
2HXYUHS5&8GROI,, 3UDIJXHDQG WKH:RUOG 3DSHUV RRP W
3UDJXH 6 HSWHFPIEBMMWG E\/XERP«U .RQHEQ»DQG %HNHW
3UDJXH $UWHIDFWXP

0(QJUDYLQJDW WKH &RXXNGRBIZUDQABEB WO OPXH 7KH &R X
&LWHGLWHG E\ (OLVND )XF«NRYY T 3UDJXH 3UDJXH

6)URP %DYDULD WR WKH 9HQHWR DQG 5HWXUQ 7KH 6L
,WDOLDQ $UW L QOXRHH® BUDIHELWHG E\%HNHW %XNRYL
IXERP«U .RQHEQ» i 3UDJXH $UWHIDFWXP

63URWHVWDQWODGRQQDV5HYLVLWHG ,FRQRJUDSKLF
DQG -RRV YDQ :LQJKH BXWH WR 5SREHUW $ .RFK 6WXGLH
5SHQDLVNGRWHG E\ %DUEDUD 7 5RVV i 3ULQFHWRQ
3UHVV

ILQFROQ ODWWKHZ'" 6HXURSRS +LVWRULFDO 3RSXODWLRC
5S3DFNDJH >YHUVLRQ @ 'HFHPEHU GRL ]HC

66RXUFHV IRU *HUULW YDQ +R QW KRRXUNFH 1\R /6 VDL
+LVWRU\RS $UQJ

/IRQJ +R\W 0)RJ DQG 6WHHO 0DSSLQJ &RPPXQLWLHV RI /1
 QIRUPDWLR®KJIRXAUJQDO Rl -DSD@RIVH 6WXGLHV KWWSV
PXVH MKX HGX MRXUQDOV MRXUQDOBRIBMDSDQHVHB\

/IRQJ ODWWKHZ 3 DQG 5RJIGNES RAFPKRQJIMIKG & KDQJLQJS5HVFE
SUW+LVWRKDN@W 5 ,7+%$.$ $SULO KWWS VU LWK
SXEOLFDWLRQV VXSSRUWLQJ FKDQJLQJ UHVHDUFK SUL

IRXJKPDQ -RKQ DQG -RKQ BUFEKM®MHODIRDWILDNDWH 6 SDFHYV
BHYHQWHHQWK & H QDRI OXHW KD -QRGHV/UHW



IXLMWHQ *HU 062- HQ VRPPHV QRXV" /RS§YROXWLRQ GHV TX
Q8HUODQGDLVH 6 7UDQVODWRAE EYSBRWOQYH (CDFW PO XKW
OADQRN 'HFHPEHU T KWWSV SHUVSHFWLYH

ODF*UHJRU :LOOLDP % 607KH $XWKRULW\RI3ULQWWVWS$Q (DU
+LVWR QR 6HSWHPEHU i GRL

ODL (NNHKDUG DQG .XUW - 05@PeDRWL{DWHU \H®QWHLQHU
SBWUHFKW :DOOUDI 5LFKDUW] OXVHXP &HQWUDDO O0XVH?>

9DQ ODQGHU7KHUH®HYV RI WKH ANXVWULRXV 1HWKHUODQGLVE
(GLWHG E\ +HVVHO OLHGHPD 7UDQVODWHG E\ -DFTXHOL
JRUG 'RRUQVSLMN 'DYDFR 3XEOLVKHUYV

+HW VFKL O G6DNUBDRIHPF N

ODQRYLFK /HY 66 W\OH6SDFH +RZWR &RPSDUH ,PDIJHG6HWYV
6RIWZDUH 6WXGLHV ,QLWLDWLYH $XJXVW KWWS
VW\OH VSDFH KRZ WR FRPSDUH LPDJH VHWV KWPO

ODQV*HOG (OL]DEHWK 6$0OO0ODUW YDQ (YHBGLQIWHOKD OWHE
QR  -XQH i

HGUW +LVWRU\DQG ,WV ,QVWLWXWRRQYD HH&GHHLL QHW H I

ODULROLV 3HWHU 0&RQFHSWV ORGHOV DQG OHDVXUHV 7§
IRUG6RFLDO 1HWZRUGBIX$R® B OW 8 FOF,ICD O 1 HWZARPUN KMREHK H U

ODUOLHU *HRUJHV DQG OBPORUHFKMVHMQHHGY. DU\ RI +LV -R>
IHWKHUODQGWHHQZLFK 1HZ <RUN *UDSKLF 6RFLHW\

ODUQHI *XLGR 65HSUHVVLHHQ FHQVXXU H QHYHMD BWQ \N D I W1 S
i

ODWRV *RGLQKR GH OLJXHO 3HGUR )HUUHLUD DQG 'DYLG
LQ WKH 'L)XVLRQ RI WKH L3KRQH * RYHUOD QDUHP ERMLD
,QIRUPDWLRQ 6\VWHFR/ 4XEDUWHUO\ i GRL V\

ODXTXR\ +HQGULFNY O DWDHWSHV GHV :LHUL[ FRQVHUYS8HV D X
LEOLRWK|TXHUR\DOH$OEHUW ,HU FDWDORJXHUDLVRQ
FR\HFWIWUWRXQYWHOV %LEOLRWK|TXHUR\DOH $OEHUW ,HU



OF&DUW\ :LOODUG 6%HFRPLQJ3QRHUGELVELS RL QDU WD @+
ILQFROQ 8QLYHUVLW\ RI 1HEUDVND -XO\ KW
DEVWUDFWYV DE KWPO

6%HLQJ5S5HERUQ 7KH +XPDQLWLHV &RPSXWLQJDQG 6
LQJ AHZ THFKQRORJLHV D Q GHGI QWM & \ED QLRHOAVD R GIRN W R Z |
5D\PRQG *HRUJH 6LHPHQV 7HPSH ,WHULQ FROODERUDYV
&HQWHU IRUOHGLHYDO 5HQDLVVDQFHGB6WXGLHV

+XPDQLWLHV &DVIXWYQYRNH 3DOJUDYH ODFPLOODQ

OHOLRQ :DOWHU 6 6.DUHO YDQ ODQGHURGV 8/LIH RI *ROW]L:
URWHDQ 9LUWXRVLW\ LQ +BWXNGHR\WDIUREQ\WE +L VIR U\

0/RYHDQG $UWLVDQVKLS L QHPDIOG YolDFANF KR/ WD JQ & & VU H \
$UW +LVWRRI\ ODUFK i

OHWURSROLWDQ OXVHXP RI $UW 07KH OHGLD/DE 6 KWW
DERXW WKH PXVHXP PXVHXP GHSDUWPHQWYV RIILFH RI
GHSDUWPHQW PHGLDODE

ORHV (UQVW :LOKHOP DQG &R P EH §RWINHUW G VAV % M B RHHWN G L
XLWIHYHUV LQ G4 PNWMIUHG(DAH H HX K KR)

ORQWLDV -RKGOWAKMHODQG $UWLVDQVLQ 'HOS $6RFLR (F
WHHQWK EHIQQFHWRQ 3ULQFHWRQ 8QLYHUVLW\3UHVV

— 6&RVW $QG 9DOXH ,Q 6HYHQWHH QMK & HQWER\ 'X W F K
'"HFHPEHU

66RFLR (FRQRPLF $VSHFWV Rl IHWKHUODQGLVK $UW
6HYHQWHHQWK &H Q ZWXHJ$ USV6IK X \OHRY 16Q6 HSWHPEH U
GRL

— 67KH *XLOG RI 6W /XNHLQ WK &HQWXU\ 'HOIW DQG
SUWLVWV DQGBRMROMWQVUHBWKHUODQGY 4XDUWRUO\ IRU"
-DQXDU\ i GRL

9HUPHHUDQG +LV OLOLHX $ 3HHE R F6HR\FR Q O3ULLVQ¥ERIWRQ 8
3UHVYV

6:RUNV RI $UW LQ 6HYHQWHHQWK &HQWXU\ $PVWHUGTE
DQG $WWULESWWRA@V+& V@ RU\ +LVWRU\LQ $UW 6WXGLH
'XWFK &XB®/LWHMHG E\'DYLG )JUHHGEHUJDQG -DQ 'HOULHYV

*HWW\ &HQWHU IRUWKH +LVWRU\RI $UW 7KH +XPDQLWLI




ORQWLDV -RKQOLFKDHO DQGWKH)ULFNS$SUWSHIHUHQFH/LE
WK &HQWXU\'XWFK $UW ,QYHQWRULHY 6 7KH )ULFN &RO
IULFN RUJ PRQWLDV KRPH SKS

ORUDYHF OLFKHOOH 67RZDUG D +LVWRU\RI)HPLQLVP $UW
8QLWHG 6WBWWVYHUV $-RXUQDO RIRRPHQ 6WXGLKWWSYV
PXVH MKX HGX MRXUQDOV IURQWLHUV Y PRUDYF

ORUHWWL )UDQFR 61HWZRUN IBPARKO BWR W ISQHOHE WIDWQ 6R U G
QR 0D\ KWWS OLWODE VWDQIRUG HGX "SDJHB

002SHUDWLRQDOL]LQJA 2U WKH )XQFWLRQ RI OHDVX
7TKHRBD®SKOHWV RI WKH6WRRIRUGFIHWHHDU\ /DET KW\
OLWODE VWDQIRUG HGX "SDJHBLG

O°OOHQPHLVWHRHBHQORQW 6DYHU\ .RUWULMN SWUHFKW
LQ3UDJ GLH*HP¢COGHPLW NJWHVUIIMFKHPFDRXMUBRNDWDO

IHVVHOUDWK $UQROG 065D SKDMHNOHIY *UDEQWRR V' HHFB BE H U
T

1LFKROV /DZUHQFH: 67KH 6d3HQ :RUN VIKRICG-H®@KEWS kK ND BXOWH
SUW % X\HQRQ [

2NVDQHQ -DUL ) *XLOODXPH %ODQFKHW 5RHODQG .LQG
OLQFKLQ 5 % 2A+DUD *DYLQ/ 6LSVRQ 3HWHU 6RO\PR\
DQG +HOHQH :DJQHU 6YHJIJDQ &RPPXQLW\ (FRORJ\ 3DFNI

@ KWWS &5$1 5 SURMHFW RUJ SDFNDJH YHJDC

20GPDQ 'RPLQLF ODUWLQ'RHUU *HUDOGGH-RQJ %DUU\ 1F
O05HDOL]LQJ /HVVRQV RI WKH /DVW <HDUV $ ODQLIHVYV
DQG $JJUHIJDWLRQ 6HUYLFHV IRU WKH 'LILWDOLEXPDQLW
ODJD]LQARYV -X 0\ GRL MXO\ ROGPDQ

20GPDQ 'RPLQLF ODUWLQ 'RHUU DQG 6WHIDQ *UDGPDQQ ¢
'DWD 1HZ 6WUDWHJILHV IRUD 6HPDQWLF :HE$RLHZXPDQLV
&RPSDQLRQ WR 'LILWOOWKE EQ BWVYBY 6 FKUHLEPDQ 5D\F
6LHPHQV DQG -RKQ 8QVZRUWK i 1HZ <RUN :LOH\ %

2PRGHR $QRMWNUD GL VWDPSH SRSRODUDRHBERH GBHBLD H W
GLVHJQLHVWDPSHGHJOL 8,]L



2Q0LQH 6FKRODUO\ &DWRDRQIXEXQHWR BWWDHORIXHV 2QO0L
5HSRUW RRP WKH * HMRW $RMIOGDMWEIRB *HWW\ )RXQGDWLR
ZZZ JHWW\ HGX IRXQGDWLRQ LQLWLDWLYHV FXUUHQW

2Q0X| $OH[DQGUD 6(QYLVLRQLQJ IHWKHUODQGLVK 8QLW\
WKHB6PDOO /DQGVREEBBOIRIWMWHNRULDQVARRIHWKHUODC
i GRL MK QD

620G 30DWHV 1HZ ,PSUHVVLRQV /RFDO/DQGVFDSH3U
$QWZHUSHEUW % X \GIRVLQ HFHPEH U i

2UFKDUG $DEUPFKW '°UHU XQG /XFDV YDQ /H\GHQ HLQ 9H!
2NWREHWDPEXUJ +DPEXUJHU . XQVWKDOOH

2UHQVWHLQ HB®IGUH. BN +RQGLXV DQG WKH %XVLQHVV RI 3U
+R\DBRWWHUGDP 6RXQG 9LVLRQ ,QWHUDFWLYH

OODUNHWLQJ 3ULQWYV WR WKH 'XWFK 5HSXEOLF 1RYHC
-RXUQDORIOHGLHYDO (DUQRORGHUQG6WXGLHYV

060HHSLQJ &DSV &LW\9LHZV DQG 6WDWH )XQHUDOYV
'XWFK5HSXEOLF , A+LVOIL®LHX (VVD\WWRQ1IHWKHUODOQ
RI -RKQ OLFKDHOQIROMA EV $P\ *RODKQ\ OLD 0 ORFKL]XN
9HUJDUD T $PVWHUGDP $PVWHUGDP 8QLYHUVLW\ 3L

67KHBKLIWIURP $QWZHUS 7KH'LYHUVL*FDWLRQRI3UL
3URYLQFHV DUBYORGEN 3RLQWYV 7KH$QQXDO -RXUQDO DQC
JHLJK %ORFN *D\HU®R

2UHQVWHLQ 1DGLQH 0 +XLJHQ /HH+DQJ *HU /IXLMWHQ D
63ULQW 3XEOLVKHUV LQ WKH 1HWA®IRODIQAR OGHQ $5H QL
HUQ IHWKHUODQG LWELSWMG E\ *HU /I XLMWHQ DQG $ULDQFH

~

I $PVWHUGDP 5LMNVPXVHXP

2ZWWDYLDQR *LDQPDUFR , 3 'LQR 3LQHOOL &DUROH -XO
5XO0PR (FRORJLFDO'LYHUVLW\YV 6RFLR (FRQRPLF'LY
OHDV X8HBHY 6&+2/$5/<3%$3(5,' SRFKHVWHU 1< 6RFLDO
5HVHDUFK 1IHWZRUN -DQXDU\ KWWS SDSHUV VVU

2WWHQKH\P .RHQ $ 6'HFRUUHVSRQGHQWLH WXVVHQ 5XEH
W X XUXAHWLQ .10%R T GRL NQRE

SDGIJHWW -RKQ) DQG&KULVWRSKHU. $QVHOO O605REXVW $|
SPHULFDQ -RXUQDO@ER 6RBDRORJ\ T



3DLVH\ 'DYLG 63ULQWYV DW WKH )UD QBIUX QW %RIRUNRB UIDW
0

3DSHQEURFN ODUWLQ DQG-RDFKLP6FKDUORWK 6'DWHQJH
'DWHQ DP %HLVSLHO YRQ $XVVWHOOXQJVNDWDORJHQ L
*ILHUXQJXQG 9LV XO@MW LHWURKLIFEWHKWWS ZZZ NXQVW.
HMRXUQDO QHW

3DUVKDOO 3HWHU 63ULQWV DV 2EMHFWV Rl &RRXXPOWLRC
RIOHGLHYDO (DUO\ORQRU Q:&\§WGILH V

'H3DXZ GH 9OHHQH/EGUDLSSHQ 0VFKLOGHU i VFKLOGHULM#
HHX®%UXVVHOV 3DOHLV GHU $FDGHPLO®Q

SHOOHWLHU 6 :LOOLDP 09DQ 2VWDGHAV (WFKBQIWWXEOL
4XDUWHQR\ 'HFHPEHU T

3LOHV 5RYPHWESEGEBGHOD YLHGHYV SHLQWUHY DYHF GHV UH+H|
GXSHLQWUH SDUIDLW 'HOD FRQQRLVVDQ®PHIOH VIBEHW\HHL

(VWLHQQH KWWS JDOOLFD EQI IU DUN ESW N
&RXUV GH SHLQW XDH BDHIVS(WVIWILAH @GN 3DULV KWW
QHW JUL DUN W Z 13

3LOHV 5RJHUGH DQG %DEZREHDUMW RIXFNHUMMGQH ZLWK WKH O
RIDERYH RIWKH PRVWIFBRHJWSODQRBWHUKWWS DUF
GHWDLOV DUWRISDLQWLQJZLW SLOH

3ROORFN *QUWHRIGDQG 'L)YHUHQFH )HPLQLQLW\ JHELQLVP
<RUN S5RXWOHGJIH

3RUUDV 6WHSKDQLH G65HSHDW 9LHZLQJ +HQBEWXEN QR Y&
IHWKHUODQBGYW&BERCRDQQD :RRGDOO /RQGRQ &RXUTL
KWWS ZZZ FRXUWDXOG RUJ XN QHWKHUODQGLVKF

BUHOO &KEARAAWIOQIHWZRUN $QDO\VLV +LVWRY\$DKHRW\WVD Q
6DJH 2FWREHU

BURZQ -XOHWRK)YERIGQIJOHWRRO&R KOREULGIH +DUYDUG 8QLY

5DEE 7KHRGRUH . 67KH 7KLUW)\ <HDU Vi :D U TKHG RWKHQ*'BI® RD
ORGHUQ +LVQWRU\ODUFK 7



5DVWHUKR) &ODDUWMH DQG )LOLS 9HUPH\OHQ O67KH =HHC
%YHWZHHQ WKH 1IRUWKHUQ DQG 6RXWKHUQ 1IHWKHUODQG
WXU\BGRQYLQJ SLFWXUHYV ,QWUD (XURSHDQ 7UBGHWRGPDJ
E\1HLO '"HODUFKL DQG 6RSKLH 5DX| i TXUQKRXW %L

5DX[ 6RSKLH 69LVXDOL]LQJ6SDFHV )ORZV $JHQWV DQG
LQ WKH WK &HQWXU\ 6RPH OHWKRGWORY LUFOWRYKDOOH
'"HFHPEHU KWWS GRFV OLE SXUGXH HGX DUWO

5HHG 6XH :HOVK DQG $0Y)URQ RKODIUN) VGRRP WKH $JH RI1 W
%RVWRQ OXVHXPRI)LQH$UWV %RVWRQ

5HVLJ -RKQ 068VLQJ &RPSXWHU 9LVLRQ WR ,QFUHDVH WKH
SUFKLY-RXWQDO RI 'LILWDGRXPDDEWRHENU KWW §
MRXUQDORIGLILWDOKXPDQLWLHYV RUJ XVLQJ FRPES
UHVHDUFK SRWHQWLDO RI SKRWR DUFKLYHV E\ MRKQ |

5H]QLFHN ( . - 65HDOLVP DV D 86LGH 5RDG RK 34\@ DDV LV QF
DQG ODQQHULVP 3ULQFHWRQ 3ULQFHWRQ 8QLYHUVLW\ 3

5LJJV 7LPRWK\ DQG*UDWWHGGFDYJHHY 7KH 5LVH RI 3URIHVVLF
$QWZHUS DQG +DDUQKPFDJR ODU\DQG /HLJK %ORFN *DO
ZHVWHUQ 8QLYHUVLW\

5LQHKDUW 5LFKDUG DQG /D\QD :KLWH 0&KDOOHQJHV WR
02%& &DVH 6 WXGAWHXP ,QIRUPDWLFVY 3HRSOH ,QIRUPDW
OXVHXPEGLWHG E\3DXO) ODUW\DQG .DWKHULQH %XUWRQ
SRXWOHGJH

5RHWKOLVEHUJHU 0D U F H O0$ BQIEKOIPUNHROH-DMHWRND QG +LV 6
DQG 3URRWQVSLMN 'DYDFR

5RIJHUV (YHUHPWWRQ RI ,QQRXYBRRWLRQMHH 3UHVV

5RVD -DYLHUGHOD DQG-XDQ /XLV6XYUH] 6$4XDQWLWDW|
$WWUDFWLYHQHVV RI +XPDQ )D,BHNWHLL): R WQ R @D O QRX).DQ D
$UW +LVOWRR U\-XQH GRL GDK

5R\ $ODLQ@KHBGRRU YDQ 7KXOGHQ HHQ ]XLGQHGHUODQGV
=ZROOH :DDQGHUYV

5R\ADOWRQ .LVFK ODUWLQ O5HYLHZUZRMW%XB@M HUX\QH UL]|
i



5°JHU $[HO DQG 5DFKHO %LOOLQJH O67KH 'HVLJQ 3UDFWLF
SDLQWHU % DUWKRORPHXVR/@OINOY D VWH\Q@ HOF K QL FDIO % X\H YV

6DSLUR *LV|OH 67UDQVODWLRQDQG 6\PEROLF &DSLWDO L
/ILWHUDWXUH LQ WKHK 23QUWXHO G W@RLHRBBHBWHPEHU
T GRL

6FKDSLUR OH\HU 067KH 1DWXUH R $ERVGHIUOF BUSW W WK oW
&HQWXU\ 6HOWMRWHG 3DSYHHRWJH %UD]LOOHU

6FKDWERUQ@WEBAQW R :DUP WK WK &HQWXUQ XKRERBERWUDWY
ZLWK -XGLWK 9HUEHUQH $PVWHUGDP 5LMNVPXVHXP

6FKLFK OD[LPLOLDQ 61HW]ZHUNH YRQ NRPSOH[HQ 1HW]Z}
VHQVFKDIW Q@ PLN VR]LDOHU XQG VSUDFKOLFKHU 1HW
XQG HPSLULVFKH 8QWHUV XF K X QHGILOMHEG %N EADSLEHIDUHED)G B
$OH[DQGHU OHKOHU DQG 7LOPDQQ 6XWWHU 7 ‘LHVE

6FKLFK OD[LPLOLDQ &KDRPLQJ6RQJ <RQJ <HRO $KQ $OH]
WLQR $OEHUW /YV]O+ %DUDEYVL DQG 'LUN +HOELQJ 6%
WXUDO +b¥WHRQR®R -DQXDU\ 1 GRL V

6FKUHLEPDQ 6XVDQ 5D\ 6LHPHQV B®ESRRQRBQ WAR'UWLKWN B
PDQLWIGHD/FNZHOO &RPSDQLRQV WR /LWHUDWXUH DQG &
3XEOLVKLQJ3URIHVVLRQDO KWWS ZZZ GLJLWDOK.

6FKXFNPDQ &KULVWLDDQ 6*HEUXLNVJUD*HN EHZDDUG KI
FHQWV] YDQ GHU 9LQRRSVJH]LQ®HELMGUDJHQ

6FKXFNPDQ &KULVWLDDQ ODUWLQ 5R\D O SWHRRE UDMFEWD QB |
90LHW $ &R\DERUDSPIVRMHRIGRRSGXWHXP KHW 5SHPEUDQGYV

BHOOLQN GRQIQHOGLY &RUW $FFRPSOLVKHG 30 BRM WKW W H
GDP OXVHXP %R\PDQV 9DQ %HXQLQJHQ

03KLOLSV*DOOH (QJUDYHUDQG3ULQW 3XEOL?
3+'"GLVV 9ULMHS8QLYHUVLWHLW

68Q8FKDO 3KLOLSSH 6-XVWXV 6DGHOHU 3ULQW 3XEOLVKF
9H QL BH IBQ W 4 X DRV H UOD\U F K i

6KDQQRQ &ODXGH (OZRRG DRI ODWKHP MWIYFHO 7KHRU\ R .
WLRQEDQD 8QLYHUVLW\RI,OOLQRLV 3UHVV



BKROHWWH' DUNORWWHU $UWDQG 3ROLWLFV UR@ERGJIH RI
30XWR 3UHVV

6LOYHU3IHDMDQW 6FHQHVDQG/DQGVFDSHV 7KHS5LVHRI3LF
ODUNBIKMODGHOSKLD 8QLYHUVLW\RI3HQQV\OYDQLD 3UF

BOXLMWHU (ULF-DQ 68+HUVFKHSSLQJHQALQ SUHQWHQ YD
'HOLQHDYLWQRV 6 FKOBNEWU D

00+HUVFKHSSLQJHQA LQ SUHQWHQ YDQ +HQGULFN *}
'"HOLQHDYLW@RV 6 DDAQSVLWI

62Q %UDEDQW 5XEELVK (FRQRPLF &RPSHWLWLRQ $
*URZWK RI WKH ODUNHW IRU 3DLQWLQJV LQ WKH )LUVW
&HQWXRXBQDO RI +LVWRULDQV RIRLHWKHFHEBEBGLVK $UW
GRL MKQD

07KH (QJOLVKI9HQWXUH 'XWFKDQG )OHPLVKS$UWLVWYV
E\-XOLHWWHS5RGLQJ (ULF-DQ6OXLMWHU %DUW :HVWHU.
DQG (ULF'RPHOD 1UHXBNQIKQWWKLVWRULVFK MDDUERHN

6PDQ *HUW -DQ YDQ GHU 6'XWFK DQG )OHPLVK 3BUWLEWP DN I
4XDUWHQR\ 6HSWHPEHU i

6PLWK 'DYLG $ 5\DQ &RUGHOO DQG $EE\0OXOOHQ O0&RPSX
FRYHULQJS5HSULQWHG 7H[WV LQ $@W H EHD® XMRVIHHIDAS\DHS |
-XQH DMY GRL DOK DMY

6R S5LFKDUG-HDQ DQG+R\W/RQJ 61HWZRUNS$QDO\VLVDQG
ERXQGDWR -XQH i GRL

6SLFHU -RDQHDWK $ 6 $ QRMRKRRIMIRAHANYIVH Z R1 ,WV 3UHSDU
BWXGLHV LQ WKH +1D/AQWKW\R T $UW 1

9DQ GHU 6WDUUH -DQ + ( 6$XWRPDWLRQ DVMWKH &EUDMEKRK
-R XU Q D@®R T

BWLMQPDQ $G 66WUD GLQRW BSULQWHIKRS 6 1

6WLOOHU -DPHV 'DQLHO 1HWWOH DQG 5RELQ, 0 '"XQEDU
VSHDUHA¥ 3PDOVIDWXQWH 'HFHPEHU T GRL
Vv

9DQ GHU 6WRBNQWKRQJ ,PDJHVLQ $QWZHUS 7KH ,QWURGXFW
JLSHHQWK &H QWG WRY LQ 3ULQWV DQG 3ULQWPDNLQJ
9LVLRQ ,QWHUDFWLYH



6WRQH )HUULHXWERGDLBQWY RI 'DLO\ /LIH OLUURUV RI /LIH
IDZUHQFH .DQVDV 6SHQFHUOXVHXP RI$UW 8QLYHUVLW

6WUDXVV DOWHWKHWHIDQGLVK $UWLVWYV ODWKOY BRHQU
,OOXVWUDWHG %DUWVFK 1HZ<RUN $EDULV %RRNV

BWUHFK $GOHWOIHWEEUHOWRUQIHQ X (QWVWHKXQJ XQG
BWLFKHQ QDFK 6SUDQBSMGROHUNBQDIXH DQG WKH :RUOG

 QWHUQDWLRQDO &RQIHUHQFHHGUWHGHE\ / 6EHSRKHIP.RHUH
%HNHW %XNRYLQVNY DQG ,YDQ OXFKND T 3UDJXH $

6XQ <DQDQ 6)URP'LDJUDPWR 1IHWZRUN $0XOWL PRGH 1HW
'LDJUDPV RI $UW +BRWRRO 6Q IRIGRIWMAIGFEZ\ $NL\R 1DGDPF
$GDP -DWRZW $GDP :LHU]JELFNL DQG -RFKHQ / /HLGQHU
LQ &RPSXWHU 6FLHQFH 6SULQJHU %HUOLQ +HLGHOEF

BXWWRQ 3HWHU & DQG $@BNUWHA IO RIQ NW K V& HIDGWX U\ "X W F
3DLQWIRQIWRQ OXVHXP RI)LQH $UWYV

7THUUDV OHOLVVD 62SHQLQJ $FFHVV WR &ROOHFWLRQV 7

'LILWLVHG &XOW X000 @ R Q@MIRQ WDAN QRQ 5 HWISMZH P E H U
i GRL 2,5

7UDQW -HQQLIHU 6&XUDWLQJ &ROOHFWLRQV .QRZOHGJH
WXUHOXY® XP ,QIRUPDWLFV 3HRSOH ,QIRUPDHMGURVH® QG
E\ 3DXO ) ODUW\ DQG .DWKHULQH %XUWRQ -RQHYV

~

9DXJKDQ :LOOLDP 6+LVWRU\RIS$SUW LQ WKH 'LIJLWDO $JH 3

'LIJLWDO $UW +LVWRU\ $ GXEMHFGVE\G QUIIDQ% H'WY WRI® Z V N D
&DVKHQ DQG +D]HO *DUGLQHU 1 3RUWODQG ,QWHOO!
9IDQ GHU 9HHQ -DDS 6'DQFNHUWVHQ=RQHQ 3UHQWXLWJHY|
HUVWH $PVWHUGDP PIHGUXNW WROW $PVWHUGDP $PVWH
HUVHQ XLWJHYHUV HGGWHRBXEHQRHNZRO*Q DQG -DDS Y
i $PVWHUGDP OXVHXP KHW 5HPEUDQGWKXLYV

S9HOGPDQ &NV ILMQ GH3DVVHDQG +LV 3URJIHQ\ $ ¢
WLBRWWHUGDP 6RXQG 9LVLRQ 3XEOLVKHUYV

00DXULFH DV WKH 1LPURG RI KLV $JH 3ROLWLFDO 3

6DHQUHGOPS5&6MNVPXVHXB R X\HIMQXQD U\ [

BUR*WDQG 3OHDVXUH 3ULQW5R RR\NWIE XR) LOFRSHIE) M
3XEOLVKHUV



9HOGPDQ ,OMDO 67KH &RQVHTXHQFHRI3URIHVVLRQDOLVF
WLRQORFN 3RLQWYV 7KH$QQXDO-RXUQDODQG5HSRUW R
7

9HUPH\OHQ )LOLS DQG .DUROLHQ 'H&OLSSHO 65XEHQV DQ
([FKDQJHV %HWZHHQ $QWZHUS DQG +DID JHHOHRY WU HQ LM KiH
QR 'HFHPEHU i GRL G]H

9LOMRHQ ODGHOLQH 67R 3ULQW RU QRW WRL3QUH @\WFFKR G
HW &HUHUH )DQBHM IH QR XVQJ ZLWK 38HEWRMK OHS DO\ XQ
JHVFKLFKWH 1

90LHJKH +DQV 67KH )LQH DQG 'HFRUDWLYH $USWED® $QW Z
$FKLHYHPHQWLQ (DUO\ORGHUQ (XURSH *ROGHQ $JHV LQ
HGLWHG E\ 3DWULFN .DUO 2% ULHQ 7 &DPEULGJH &

'HOULHV $ ' 6%LRJUD*VFKHDDQWHHNHQLQJHQEHWUH)HQC
VFKLOGHUV SODDWVQLMGHUV2X® }RADKX@QMHUXHU ZD Q\
7

9DQ GH :DOPROQFODVV $Q ,FRQRJIJUDSKQFROODODYRAFIDWILLRQ B\
&RXSULH 5XGL)XFKV DQG( 7KROHQ $PVWHUGDP 1RUW

9DQ GHU :DDIWMHOMHQ LQ GH JRX G HQ H H XZR WINCHNYGD\PW OAX R/ W X
%RLMPDQV 9DQ %HXQLQJHQ

'‘DOOHU )UDQ¥PRPAVRIHUDIBKEVFK ZRRUGHQERHN YDQ®RRUG 1
FROODERUDWLRQ ZLWK :LOOHP 5XGROI -X\QEROO $PVWLEL

‘DUUHQ &KULVWRSKHU 'DQLHO 6KRUH -HVVLFD 2WLV &R\
6HEDVWLDQ $QKHUW 066L[ ' HJUHHV RI )UDQFLYV %DFRQ 0
VL[GHJUHHVRIIUDQFLVEDFRQ FRP

DWWV "XQFHAXQ :RUOGV 7KH'\QDPLFVRI1IHWZRUNY %YHWZHH
BULQFHWRQ 3ULQFHWRQ 8QLYHUVLW\3UHVYV

‘HLJHUW 5 $ 6/H &RPPHUFH GH OD JUDYXUH DX ;9,,H VL|F
SUHPLHUV ODULHWWH HW )UD Q ¥ RLNHM @ HCERHW %G RV [&$ DW
ODUFK 7

'HLQJDUW B6FRWW % DQG -HDQD -RUJHQVHQ O6&RPSXWDW
(XURSHDQ ) )DLUWBOBWV\®QG /LQIJXLYWLF &RESHW\LQJ
i GRL OOF ITV



'HOFK (YHO\Q 6 6:RPHQ DV 3DWURQV DQG &OLHQWV LQ W|
' WDO\RPABQLQ ,WDOLDQS5HQDLVYV BIGEM&GCEN KHUW L0 DB BRE
2[IRUG (XURSHDQ +XPDQLWLHV 5HVHDUFK & HQWUH

‘HVVHO\ $EUDKDP %ORRWHOLQJ 9HU]JHLFKQLVV VHLQHU .X.
/HLS]LJ 5 :HLJHO

‘HWKHUHOO &KDUOHV 6+LVWRULF DO 6RIFLD LIRHODZIR HHNYS GBI
+LVWRBEXSSOHPHQW®6 'HFHPEHU i GRL 6

'LGHUNHKU -DFRIE GDWKDP *ROWDIR\R BEWWDDYWKHDQRVMUDYHXU HW
SRUWV DYHF +HQGULHFGHROMNIGXV.XQVWKLVWRUILVFK -D
T

:LONHQV ODWWKHZ 6'LIJLWDO +XPDQLWLHVDQG ,WV $SSOLF
DQG &XOMRRIBSDOBDWLYH /QWRHUBDNQXLHI \ T GRL

'LOVRQ 'DYIKGFHOMWULWLVKOXVHRR GRQ VIWRWNLVK 0OXVHXP 3UH

:"0-LQ +HLQUWKWIH&UW RI $OEUHFKWDQNHADWHG E\ $ODVWDLU
+HLGH *ULHYH 1HZ <RUN 3KDLGRAQ

‘RROOHWW $QQH 7 DQG $UEDBHIOMD G8XNAKMHOHE®:RUNLQJ )
JRV $QJHOHV - 3DXO *HWW\OXVHXP

9DQ GHU :RXGH $G 67KH 9ROXPH DQG 9DOXH RI 3DLQWLQJV
WKH 'XWFK5HSSEWLR 6 L§WRU\ +LVWRU\LQ $UW 6WXGLH
'XWFK &XB®DXWHG E\'DYLG )UHHGEHUJDQG-DQ '"HOULHYV
*HWW\ &HQWHU IRUWKH +LVWRU\RI$UW 7KH +XPDQLWLI

‘XHVWPDQ *HUGLHQ 67KH OH]JRWLQW LQ +ROODQG &8(DVLC
QLH@WRLROXV 1HWKHUODQGV 4XDU@RIUO\IRUWGRELVW

'XVVLQ -RKO@I 6X\GHUKRHI VRQ XYUHDQDOD VWIO® EY & H §
+\PDQV %UXVVHOV /DEURXHHW OHUWHQV

\FNR) (OL]DEHWK $QQ 6,QQRYDWLRQDQG 3RSXODUL]DWLF
OLVKLQJLQ +DDUOHP 'XULQJ WKH V 63+ GLVV &ROXF

=DQGYOLHWS.$HYM IRUORQH\ 0DSV 30DQV DQG 7RSRJUDSK
LQ 'XWFK2YHUVHDV ([SDQVLRQ 'XUL B VWKHU G\DXPD @6 WY X
/JLRQ ,QWHUQDWLRQDO



=HOO OLFKDHO 65HPEUDQGWAV *LIWV $ &DVHRXWXED ® R$F W\
+LVWRULDQVRI1IHWKRHUODQGLVK $UW

67KH *LIW $PRQJ )ULHQGY S5HPEUDQGWAV $UW LQ WKH
DQG 6RFLDO 5HEOHDMKLIRIW. 0 J @ISR BMHIEBWODQ &KRQJDQG
=HOO %RVWRQ ,VDEHOOD *DUGQHU 6WHZDUW OXVHXP

=LPPHUPDQQ +HLQULFK 68UNXQGHQ $FWHQ XQG 5HJHVWF
OLQLVWHULXPV EDKWEQXBG KGO W . XQVWKLVWRULVFKHQ 6D
VWHQ .DLVHUKDXVHYV

“RULFK 'LB@XWOYH\RI'LIJLWDO +XPDQLWLHV ONEWGHUNVRQ W k
&RXQFLORQ/LEUDU\DQG ,QIRUPDWLRQ 5HVRXUFHYV

—  G6/LEUDU\DQG OXVHXP ,QIRUPDWLR Q6 QHHFIXPR DQG WK
)DO O i

7UDQVLWLRQLQJ WR D 'LJLWDO :RUOG $UW +LVWRU\
6FKRODIKHZKIRIJN 7KHG6DPXHO + .UHVV )RXQGDWLRQDQG"
&HQWHU IRU +LVWRU\DQG 1HZ OHGLD 0D\ KWW S 7
UHVHDUFK WUDQVLWLRQLQJBWRBDBGLJLWDOBZRUOG

=ZROOR $Q 63LHWHUGBWHYHQV HLQYHUJHVVHOQKUBRPK U C
GHU .XQVWKLVWRULVFKHQ 6DPPOXQJHQLQ :LHQ
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