1($5 ($67 81,9(56,7<
*5$'8$7( 6&+22/ 2) 62&,$/ 6&,(1&(6
$33/,(" &/,1,&%$/ 0$67(5 352*5%$0

0$67(5 7+(6,6

(9$/8$7,21 2) 0$1,& '(35(66,9(
' 625'(5 $1' %25'(5/81( 3(5621$/,7<
25*$1,=$7,21 86,1* 7+( 2%-(&7,9( $1°
352-(&7,9( 7(&+1,48(6

78658/ .$5%.96(

683(59,625
$66,67 352) '5 @5(0 (5'(0 $7$.

1,&26,%



NEAR EAST UNIVERSITY

GRADUATE SCHOOL OF SOCIAL SCIENCES
APPLIED ( CLINICAL ) PSYCHOLOGY
POSTGRADUATE PROGRAM

MASTER THESIS

Evaluation of Manic Depressive Disorder and Borderline Personali
Organization Using The Objective and Projective Technigues

Prepared by; Tugrul KARAKOSE

Examining Commitee in Charge

Assoc, Prof. Dr. Ebru Tansel CAKICI Chairman of the commitee

Department of Psychology

Near East University

Assoc. Prof. Dr. Fahriye ALTINAY AKSAL Faculty of Education

Near East University

Assist. Prof. Dr. irem Erdem ATAK Department of Psychology

. Near East University (Supervisor)

Approval of the Graduate School of Social Sciences

Prof. Dr. Celik Aruoba - Dr. Muhittin Ozsaglam



g=(7

ODQLN "HSUHVLI %R]XNOXN YH %RUGHUOLQH .LULOLN
SURMHNWLI 7THNQLNOHUOH "H+HUOHQGLULC

+D]OUOD\DQ 7X+UXO .$5%$.96(
+D]LUDQ

%X DUDUWOUPDQOQ DPDFO PDQLN GHSUHVLI YH ER
DoOVOQGDR FHQPHUNDOOONSGDD OWOUIRPRBOH P NAIGVO.QG D
hQLYHUVLWHVL 70S )DN*OWHVL 3VLNL\DWUL $QDELOLP
YH %LSRODU %R]XNOXN 3ROLNOLQL+LQGH WDNLS HGL
NLOLOLN XRN®®OPOU \DUOWDY OQGOHGH+LUHQ DQD GL
GLONoWM.BRODQ NDGOQ YH HUNHN WRSODPIHUUIPQHOIOZ
WRSODQPDVOQMMRIUARYNR $QNHW+DPROMXRQ 'HSUHV\
'"HUHFHOHQGLUPH gOoH=L" GRXRH @O @H+ LH U BeFOHIAHDQV W
gOoH+L 3%RUGHUOLQH .LGLOLN (QYDQWHUL" 36<UHNOL
3S5RUVFKDFKXTH/MWQASOPOWRORPDPO]GD KHU LNL WDQO
IDUNOO SVLNRSDWRORMLN BEH@MLAWP DOVRE XE X QW D DEY Ot
ELUOLNWH GH+HUOHQGLULOGL+*LQGH KHP ERUGHUOL!
GeUW+VHOMHNOHNOLN LONHVLQLQ \DSQOO@H DLNAG@EDO
GHVWHN LRW LLDMaJODUOEHQ]HU OQLNQHNS UWEPVD X QKPDAMIWYIX QD
GX\IJXODQOPVDO X\DUOOPDQOQ G*]JHQOHQPHVLQGH YH
LQVDQ LOLUNLOHULQGH DQN®HWMHOID\EOQ H®W KHE\KL
LOLGUNLOHULQGH D\QDODQPD LKW YIDGLO/ WollN W@ @H=PIH U O
J|UeOPHNMRHEAHMUOLQHHKNDWWIDAOMGEDHY LQGH HQGLGH
SUREOHPL J|U*OPHNWHGLG SRDPIMDERREG DLW L]JOHUH
hVWEHQOLN \DSOODQPDVOQGD YH JLKLQVHOOHUWLL
VDOGOUNDERUW+VeQ+eQ NRQWURO DOWOQD DOOQPDVO\O

$QDKWDU .HORPBEOIKHOL QHi S WIDDLLINGG R JXRNDEKNW L |
7HNQLB6BIKQJHUOLNOHU YH )DUNOOOONODU



I

$%6758&7

(YDOXDWLRQ RI ODQLF '"HSUHVVLYB3HHUVRQDBDEBUWQG !
2UJDQL]DWLRQ 8VLQJ 7KH 2EMHFWLYH DQG 3URM|

3UHSDUHG E\ 7X+UXO .$5$.96(
“XQH

7KH SXUSRVH RI WK LIV[ DIWEBIBW LHQW YV GHSKHRINQYF D Q
ERUGHUOLQH SV\FKRSDWKRORJ\ LQGWIHHEPNQRWWHKH V
SUHVHQW UHVHDUFK LQ WKH \HDU RI $SNGHQL] 8
'HSDUWPHQW RI 3V\FKLDWU\ 3V\FKLDWULF 'D\ +RVSLW
&OLQLF ZHUH IROORZHG LQ ELSRODU , GL\VMRUBHG DQ
EHHQ GLEFXPRMHGDIHY EHWDMHQYH QDRQIXDJH RU VHFRC
7XUNLVK LQ DZR/ARHAOD D QR P Q W HIHURO XBHMBSDUWLFLSDC
ZHUH DVNHG WR ILOO RXWQWKKHVKR 8 KA WKRIPDSKIDEHW
,QIRUPDWLRQ RUP +DPLOWRQ 'HSUHVVLRQ 5DWLQJ 6F
6FDOH <OB6 %DUUDWW ,PSXO%L& HQBR M UGIDPH 3HUVRC
,QYHQWsRBU\ 7UDLW $QJHU DQG $QJHU B6FDOH 7%$$6 D
XVH® WKAUEXG\ LEWHDYHE WKDW KRR JRQIRWWRF HI RZX ¢
VLPLODU DQG GLIIHUHQW SV\FKRSDWKRORJLFDO V\PS
HYDOXDWHG DOO WRJHWKHU VLPODULWLHY EHWZHH
LPSXOVR@IWY PWRBOBHDOLW) RUJDQL]DQY®RKGSREWHF
QHHBWH IRXQG DV, @ LPRIODGBHWUHVVLYH SDWENQW LAHV R
RUJDQL]LQJ DQG FRQWUROOLQJ DIIHFWLRQDO VWLP
UHODWLRRVELDERXWEGMRFW RIRI PLUURULQJ LQ REM]
DPELYDOHQW U H OMIWMRLFWIORSL RRKBPBRRULWE&H ERUGHU
SDWLHQWY DQ[LHW\ EQBSPLMGHQ VRIEIMFAREMHODSMNR/R QV I
RI SDUDPRILFER SRVLWLRR REVHUYBEBHTXDFLHV LQ VX!
RUJDQL]DWLRQ DQG PHQWDOL]DWLRQ FDSDFLW\ GL
LPSXOVHV ZHUH SURPLQHQWO\ REVHUYHG

.H\ ZRUBRUGHUOIDQLF '"HSUHV \BWYR-MHNFNWRUGHUHFKQLT X
6LPLODULWLHY DQG 'LITHUHQFHYV
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$&.12:/("*(0(17

JLUVW RI DOO , ZRXOG OLNH WR H[SUHVV VSHFLDO V
3URI 'U gUHP (UGHP $WDN IRU KHU JUHDW VXSSRUW
Rl P\ WKHARXOG OLNH WR WKDQN WR @& VMMRFO B RIR UUK
VXSSRUW VXJIJHVWLRQV DQG JXLGDQFH GXULQJ P\ VW
DFDGHPLF VHQVH

, ZRXOG OLNMHRWHR/ WK DEMVRF 'UKDYd|JBBM®\FFODLP W
P\ UHVWHDWKE VXSSRUW ZRXOGHNOQWRK DQRBRKIDWMRPDQ R
SVI\FKLDWU\ WREBN®RA Q] VBLQL\YWR 3URI 'U 7DKD .DUDP
VXSSRUW

, ZRXOG DOVR OLNH WR WKDQN 'U 'HQL] JUBDODWNDQG
FROQWULEXWLRQ RI WKH VW DARXOML DY R-D QREMN MVR RW |
/JHYHQW dDSDQ +H KDV EHHRE@ EMHULYXISGR WRPWKH HQ
DQVZHULQJ P\ TXHVWLRQV VDROQWHUHNOV BQR FIK\WL\G H, ZHR
WKDQN WRIPD %D\VDO .X0 'U $vVO0O .KUDGDBY NPEHPULU
1HVULQ .[VHR+OX N<GOWOPWWRIH®L uLPD &HUHQ 3DN
VXSSRIWRYWIHG LRFHFM WR SDWLHQWYV

IDVWO\ , ZRXOG OLNH WR H[SUHVW V&R MKHU JOrD WU WH
.DUDNPYHIDWKHU 7XKWHDQG.CPUDWJVWHW @&SBERV.RObWOHY
6RUHBEDNE@ EHHQ YHU\ VXSG RIDMLYHQ VK NACRS IPBIDNAR) W K L V
P\IULHQGVIXEEHBHUYAD\UDPRDBDOX DOzZD\V PDGH P\ OLI
PHDQLQJIXO DQG KDYH EHHQ YHU\ VXSSRUWLYH WR PH

7X+UXO .DUDN]|VF
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,1752'88&7,21
'"HVFULSWLRQ 21 ODQLF '"HSUHVVLYH 'LVRUGHU
+LVWRULFDO 'HVFULSWLRQ RI ODQLF 'HSUHVVLYH
'"HILQLWLRQ RI ODQLF 'HSUHVVLYH 'LVRUGHU
(SLGHPLRORJ\ 21 ODQLF '"HSUHVVLYH 'LVRUGHU
D 3UHDPRGHEMTXHQF\
E *HQHWLF )DFWRUYV
F %LRORJLFDO %DVHG ([SODQDWLRQ DQG 3V\Fk
3VIFKRDQDO\WLF ([SODQDWLRQ 21 ODQLF 'HSUHVVLY!
JUHXGYV 9LHZV
$EUDKDPYV 9LHZV
_.OHLQYV 9LHZV
2WKHU 9LHZV
'"HVFULSWLRQ 21 %RUGHUOLQH 3HUVRQDOLW\ 'LVRUG
+LVWRULFDO %D PONRRRO¥FPGWRI %RUGHU
'"HILQLWRQ RI %RUGHUOLQH 3HUVRQDOLW\ 'LVRUG
(SLGHPLRORJ\ 2BMWRURBGHNOLWH'LVRUGHU
D 3UHYDOHQFH DQG JUHTXHQF\
E *HQHWLF )DFWRUYV
F %LRORJLFDO %DVHG ([SODQDWLRQ DQG 3V\FKI
3VIFKRDQDO\WLF ([SODQDWLRQVRUGRWBEHUOLQH 3HU



. HUQEHUJYV 9LHZV
_.OHLQYV 9LHZV
*XQGHUVRQYIV 9LHZV
2WKHU 9LHZV
6WXGLHV 7 KPWs REP S D UWRWEHW OEH 3HUVRQDOLW)
0(7+2'2/2%<
3XUSRVH RI 7KH 6WXG\
+\SRWKHVLV
3DUWLFLSDQWYV
OHDVXUHPHQW ,QVWUXPHQWY 8VHG ,Q 6WXGLHV
'HPRJUDSKLF ,QIRUPDWLRQ )RUP
+DPLOWRQ 'HSUHVVLRQ 5DWLQJ 6FDOH +'56
<RXQJ ODQLD 5DWLQJ 6FDOH <056
7KH %DUUDWW ,PSXOW%L8HQHVV 6FDOH
%RUGHUOLQH 3HUVRQDOLW)\ ,QYHQWRU\ %3,
7UDLW $QJHU DQG $QJHU 6FDOH 7$%$6
5RUVFKDFK 7HVW
$QDO\VLV 21 'DWD
6WDWLVWLFDO $QDO\VLV
7KH &RQWHQW $QDO\VLV
5(68/76
2 E M H F WELHWHX © MAXW
%DUUDWW ,PSXO%LYLW\ 6FDOH %,6
7UDLW DQIHU DQG $QJHU 6FDOH 7%$%$6
%RUGHUOLQH 3HUVRQDOLW)\ ,QYHQWRU\ %3,
5SRUVFKDFK 7HVW )LQGLQJV
7KH 1XPEHU RI 5HVSRQVH DQG /RFDOL]DWLRQ
7R ORYHPHQW

7R &R ORU
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7R &RQWHQW
*HQHUDO $VVHVVPHQW RI 5RUVFKDFK 7HVW
&RPSDULVRQ RI 7ZR 'LDJQRVWLF *URXSV $FFRUGL
,QVWLQFWXDO 3URFHVVHV
D ,PSXOVLYLW\ 5HASROVNYYRI BDWLAQW YV
E ,PSXOVLYLW\ 5HVSRQVHV RI %RUGHUOLQH 3I
2EMHFW 5HODWLRQV

D )LQGLQWRGMOBW BERROQN LRIDYLF '"HSUHVVLYH
3DWLHQWYV

E J)LOQGLQWREMBDBPW HBG ODWRRCGWHBORQKM 3DWLHQ)

SV\FKRDQDO\WLF QWHUSUHWDWLRQ RI WKH 5HVS
'"HSUHVVLYH $IITHFWLRQ

'HVLJQ RI 6HOI DQG ,GHQWLW\
D ,GHQWLW\ DQG 6HOI '"HVLJQ RI 7KH ODQLF 't
E ,GHQWLW\ DQG B6HOI 'HVLJQ Rl 7KH %RUGHUC
$ &RPBOQWERXW '\QDPLFV RI 7KH &RQIOLFWV
' 6&866,21
&218&/86,21
5()(5(1&(6

$33(1',;

$SSHQGRIRUBRGQGVHQW )RUP

$SSHQGL[ 'HPRJUDSKLF ,QIRUPDWLRQ )RUP
$SHQGL[ +DPLOWRQ 'HSUHVVLRQ 5DWLQJ 6FDOH +'5

$SSHQGL[ <RXQJ ODQLD 5DWLQJ 6FDOH <056
$SSBQ[ 7KH %DUUDWW #SX¥ODBLYHQHVV 6FDOH
$SSHQ®@ARUGHUOLQH 3HUVRQDOLW\ ,QYHQWRU\ %3,
$SSHQGMWDLW $QJHU DQG $QJHU 6FDOH 7$%$6
$SSHQGIHUVFKDFK 7HVW

$XWRELRJUDSK\
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1,67 2) 7$%/(6

7TDEOBODVVLILFDWLRQ RI %LSRODU $IIHEWLYH 'LVRUGH
7DEOBDQLF (SLVRGH $FFRUGLQJ WR WKH ,&'
7TDEOHSUHVVLYH (SLVRGH $FFRUGLQJ WR WKH ,&'

7TDEO®WLSRODU $IIHF®YAFRHU'GVRU B/HRUWKH , &'
7TDEOHPRWLRQDOO\ XQVWDEOH SHUVRQDOLW\ GLVRUGH
7TDEOHDIJQRVWLMD&ERIUWIKRUGHU QAVRHW GHUVRQDOLW\ '
TDEOHHPRJUDSKLF &KDUDFWHULVWLFV RI SDUWLFLSDQ'
7TDEOBMRPSDULVRQ RI WKH LQDELOLW\ WR SODQ VXEVFL
7TDEOBRPSDULVRQ RI WKH PRWRU LPSXOVLYLW\ VXEVFL
7TDEOH&RPSDULVRQ RI WVRHHO WRASXQWLYHWHVY VXEVFDOH
TDEOHRPSDULVRQ RI WKH FRQWLQXRXV DQJHU VXEVFL
TDEOHRPSDULVRQ RI WKH VLWXDWLRQDO DQJHU VXEV
TDEOHRPSDULVRQ RI WKH DQJHU FRQWURO VXEVFDOH
TDEOHRPSDULVRQ RI WKH DQJHU LQVLGH VXEVFDOH
TDEOHRPSDULVRQ RI WKH DQJHU RXW VXEVFDOH
7TDEOHA3, SHVXOWYV RI %RUGHUOLQH DQG %LSRODU , 3IL

7DEOH&URVVWDEX\KHVDRY ZRIIU WR W K F HQWHEHMWE H U H
QRWKLQJ WKDRHKDPARI/ILRPW A G\

TDEOHRURVVWDEW®BWIZRQ RIRWRKMH LMHHEPLY IV WRZDUG\
SHRSOH TXLFNO\ FKDQJH'LQWR RSSRVLWH H[WUHPHYV

TDEOHURVVWDEW® B WIRAZ RU WKRO WHKBD WWIBFNHG VRPHR
SK\WLFDOO\

7TDEOH&URVVWDEX\OCHV DRQ ZRIU W RK DWHHN HOYWR REQD O O\
P\VHOI SK\VLFDO KDUP

7TDEOHURVVWDEW® B WIRAZ RWU3, WKFD WHK D WWHP SWHG VXLF

7DEOHLXPEHU RI 5HVSRQVH )RU 3DWLHQW *URXSV DQ
8VLQJ ODIQQQVQH\ 8 7THVW
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7TDEOHORYHPHQW UHMSHR@AMH EHWIZHHQ JURXSV E\ XVLQJ
THVW

7TDEOHRORU UHVSRQVH GLIITHUHQFH EHWZHHQ JURXSV

TDEOH&RQWHQW UHVSRQVH GLIITHUHQFH EHWZHHQ JUR
THVW
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%,&8 %DUUDWW ,PSXOVLYHQHVV 6FDOH
%3, %RUGHUOLQH 3HUVRQDOLW)\ ,QYHQWRU\
7$$67UDLW $QJHU DQG $QJHU 6WDWH

0, ORWRU ,PSXOVLYLW\

,$ ,PSXOVLYLW\ RI DWWHQWLYHQHVYV
,3,QDELOLW\ WR SODQ

&$ &RQWLQXRXV DQJHU

6$ 6LWXDWLRQDO DQJHU

$2 $QJHU RXWVLGH

$& $gHU FRQWURO

$, $QJHU LQVLGH



,1752'8&7,21
"HVFULSWLRQ RI ODQLF '"HSUHVVLYH 'LVRUGHU
+LVWRULFDO "HVFULSWLRQ RI ODQLF "HSUHVVLYH 'L

7KH KLVWRU\ RI PEQVR GGEHIBSUHWVEDNHG R Q@ WRVWXKH $C
\HDUR/ POHIRUH WKDW DIRPEHOBIURMQRGOHY PIUGGK W H[W
EH VKRUW SHULRGV RI SV\FKRWUBGBSUHVVLRQ DERXW

9DULRXV G HIGQEMH® D BW HIEFRORW. PN RHK RORJ\ DQG DQFI
SHULRGZDV GHILQHG DV D UHDFWLRQ DJDWRNW PH DEFN
$MD[ LQ WRDW FRQWDLQV DQJHU RU LQWHQVLYH VWL
DQG gOOLDGD +LSSRFUDWHVD @G HRWADKHXUAD R LIS B
ELRORJLF Z& HLLNVBI\D \GIHOROD B/HHMD DY D WKHRORBRQIGFDO FI
+LSSRFUDWHV IRU WKH VHFRQG WLPH GHILQHG LW D
$' VW FHQWXU\ ISHUNQRQZ Q@ ORQRIKHHRIBIRRLP W KH LUV \
WLP4H PDGH D GLVWLQHRWDRGKRIOWZHBIQGPUHDFWLYH
PHQWLRQHG WKDW PHODQFKROLD RFFXUUHG DV D U
UHDFWLYH GHSUHVVLRQ RFFXUUHG DV BNJRDREW BV\F
S(WLRORJ\ DQG V\PSWRPDWRORDQRKRRURQ LHP HOOKGE \D
RI PODQG ODWHU RQ LW ZHUH HYROYHG WR KDSSLQHV
$UHWDHXVWKH &DSSDGRFLDQ VIRMSWRMDJIRH FDHXED Q
PHODQFKROLF SHRS®R UAZHU VD G PRQEG RYUHIH GWHKYD QRAR X O
WKHPVHOYHV DQJU\ ZHWPRRXW DVVNBPWR QGO W PHILOD Q
KDG WKH VDPH HWLRORJ\ DQ®UPDQLIPHZOD QEHWEURRUOI
$QJVWD +LSSRNUDWHV GXULQJ WKH % & \HDUVXV
VWDWHY IRU LQVRPQLD QRW HDWLQJ JULHI KRSH(
+LSSRFDOGMBQXRGHU WKH QDPH RI WKH PHQWDO LOO
ZLWKRXW |IIPHHUD 7RGD\ WHUP RI WXWHBH® B QG HRFOLLL
WKH DSSHDUDQFH RI WKH VH Y&LWHLNTRG QHAMRHHDIQWD G H S |



3UHGLVSRVLWLRQ WR GHSUHVVLRQ DQG PDQLD
HPHUJHV LQ DQFLHQW *UHHN OLWHUDWXUH 7KLV LV
*DOHQ LQ WKH ERRN6RQPBUREOHPDWD’

,Q WKH OLGGOH $JHV WKHDNODP LFH ZRUND A KIBHILQ
FODVVLILFDWLRQ RI PHQWDO GLQRUGHUV DRBVGLVH
PHQRWHG WKH PDQLD LQ|WBEHOERRN EADED V FRQWHPSRL
,VDDF $EF®®DJE®B QWLRQHG LBRODQEKRO RY ORZGRIIO
LPPRELOLW\ PXWLVP VOHHS SUREOHPV ORVV RI
GHVSRQBROBW[LHW\ JULHI DX WWRELGEOWNKSDHG WKH
WKUSIBW ERRN RI *$QDWRP{ KO W EBHQFKROWDRQHG WKH
RI GHSUHVVLRQ WKDW VDGQPNgW LRIDL @X &HDQ [LHHAN \HZ
JXLQWDO E  7LPRWK\ $UEOKWKHG ERKROUD OHQDQBOD (
LQ BGHQWLILHG VLJQV DQG V\PQ® RPRWRI WHKDWQE
IRUHIURQW RI DIIHFWLYH GLVRUGHUV VXFK DV WRX.
VDGQHVYV ERUHGRP|NQECHVVLPLVP

'HVSLWH *HUPDQ DQG )UHQFK GRFWRUVDQRVWWGE® FOL
FHQWXU\ .UDHSHOLQ LV DFFHSWHG DV WKH ILUVW SHL
WKH SURJQRVLV RI WKLV LOOQHRNQX 6 GIHHIS WHWHV WR ./ Og
H .UDSHOLQ PDGH D GLVWLQFWLRQ EHRWXMHQ VFk
GLVRUGHU XQGHOUW WKGIL W IPDQWDFIR GHSUHVVLY  VLQFH
QRW GHVWUXFWDYIHH DA G IPRRRIGG HU  PAKIRKMS ERIRBAYV LR G L
(PLO .UDHSHOLQ $FODLPHG WZR GLIIHUHQW WDE
HPHUJHG ZLWK FOL@®LFPIDQVDP W R PRH QD QW KRDRD WD
SV\FKRVLV RI PDQLD PHOB VKRB LLDD BRDALEQGHES K\ S R W k
WKDW GLVHDVHYV ELRORJLFOIBQIIISK\VUR®RUQBMHS HIQGE
XQFRQQHFWHG SV\FKRORBIQHD®F VRFDEOHOE@ RHBGR UW |
EDVLF SDWKRORJLFDO VLWXDWLRQ LV VWDWH RI VOR
ZLWK FOLQLFDO GHSUHVVLRQ ZKWOB+XWYRLYDO PRRG L



'LOKHP *ULHVLQJHU GHILQHG 3UDSLG F\FOLQJ D
PRRG DIIHFW GLVRUGHUV' *LHVLQJHU FOD LJDHXS WKDW
ZLQWHU ZKHUHTBWE D@L VSULQJ ,Q W'KKH) QH COOH W/
GLVWLQJIJXLVKHG ELSRODU W¥SH P DIUG FE KEDLS B PW H UW VSHL
W\SH , ZDV LGHQWLILHG DV PYROVQR® B OR BREFGLA PR |
ODUQHURV $®JIJVWQ WKH \HDU RI )DOUHWVDQG %[
RI 3IROLH FLUFXODLUH DQG 30D IROLH D GRXEOH I
GHSUHVVLRQ DWWDFNV DV RQH VLQJOH GLVRUGHU
PHODQFRKROLF VWDWHY DV WZR GLIIHUHQW VFHQHYV
FODLPHG WKDWZW Y LPRUBGIOIQH TXHQWHDPRVHGZRIPMK MU
“HITHUVRQVW

8QGHUVWDQGLQJ WKH UROH RI EUDLQ RQ PDQLD DQG
ZLWK WKH GUXJV WKDW FRPH LQ WR LREPOWDQFH KDY
&DGH GLVFRYHUHG WKDW OLWKLXRISWHNSPXUH P
OLFKW®HNWDUG %OHXOHU LQ WKH JR RN ZDIWW & DGPHHSSU H V
DG PDQLF HSLVRGHV WKHVH GLV® CDVGIG 10M LIRFOV LM R QALY
KD\D LUJQEIGW H B RMKH FRW QR HS QLSRODU DF®P® EH S RYODLES R€
GLVRUGHU RQO\ ZLWK GHSUHVVLYH SHULRG ELSROL
GHSUHVVLYHRRQJRTIOYKF HSLVRGHV %LSRODU GLVRU
AVRUGHUVEEKR O QWAKRDUDWHO\ LQ V ODMRU GHSUH
ELSRODU GLVRUGHULZNWD WEROXIESHBUDWH GLVHDVHV
FODVVLIRFDMDUR@RVWLF DQG 6WDWLVWLFDO O0DQXDO R
7XUKDQ

,Q '6Q ZKLFK ZDV SXEOLVKHG LQ WKH \HDU RI PD C
SV\FKRWLF GHSUHVVLRQ ZDV FODVVLILHG XQGHU WKH
DQG GHSUHVVLYH GLVRUGHU ZDV FODVVLILHG XQGH
GLVRUGHBY ,, XKLFK zZDV SXEOLVKHG LQ PHODQ
GHSUHVVLYH GLVRUGHU ZHUR IF ODIVHEWIHGEQ XQGIHW FWH
'60 ,, WKH WHUP RI 3 QHXURWLF GHSUHVVHYWHWHDR W LI



GHSUHVVLYH) Q6K ZRVEX ZDV SXEOLVKHG MX W KHHUFPDR |
SPDMRSHHVVLYH GLVRUGKH T1LADM XWHBHWIRFE®/ IIRG ZDV |
EHWZHHQ @BSRBHVVLYH GLVRUGHU DQG ELSRODU GLV
GHSUHVVLYH UHDFW LR QQ DZMHG H) UHPRW HIS, CUR P B®0/ LR
,9 GHSUHVVLRQ LV FODVVLILHG IXIQHSFHWY GMKHR'BG M/UH JR |
UHIHUV WKH WH®W®PSREHWPDIMR GLVRUGHUHDKHWKEBVW,&Q
GHSUHVVLYH DWW IRANS URWGQR\PIL\D DRYHS WLHPY. @D IUWW VKV L
VIVWHPV KRZHYHU VXEW\SHV RI GHS U HWXHRE HUUH F (
*ROGVWHLQ 3LQFXV

'"HILQLWLRQ RI ODQLF "HSUHVVLYH 'LVRUGHU

$ ELRSV\FKRVRFLDO HQWSWF RUFOXRD @ RE I IDYIMYWH QS U R
FRQWLQXLW\ DQG LQWHJULW)\ &IRID IPWM QYWD @ RVEL O HW |
FRPSUHKHQVLRQ UHFDOO PDNLQJ SODQV IRU WKH X!
RI FDXVH DQ®HHDBBWSOMIEH &+FHORPROXLRRRZV
RUJIQLLRQ LQ SHRSOH RIHRWRR /VEOG THYVHWWDWI IHFW LV
DELOLW\ WR DGG HPRWLRQDO UHDFWLRQV HYHQWYV
FKHHUIXO D@HHJIP BRBUWHPSRUDU\ HPRWLRQDO HQDF
ORYHUP DQGHRMUFRQGLWLRQ 9DU\LQJ GHJUHHV RI L
FHUWDLQ SHULRG FKHHUIXO DQJU\ GHSUYMVHIN UHO

D ,Q VKRUW |HHOHQBVDRGHJI M K E K IRIHMXDEW HU D
LQWR PRR G*+ ORIHNSHD

ORRG FDQ EH JURXSHG XQGHU IRXU PDLQ KHDGLQJV

1RUPDO RAR®RMK\PVYBRZV FKDQJH ZLWKLQ FHUWDLQ OLP
QRHY QRW FRQWDLQ DQ\ H[FHVVHV DQG FRQGLWLRQV V

JORRG PRRG HXSKRULDEHL®H UN[FRAGHHHNXIDWHOKBI JRRG L
OLIH LWVWEAUPSRRGWHQWKXVLDVWLF IHHOLQJV DUH ZLW



'HSUHVVHG GHSUHVVLYH PRRG&E\ HWPKH JSHU D& B DIDD E (
XQKDSSLQHVV VDGQHVV WWHORGHYN GHNPD VERIS®I OH V V Q

'LVWUHVVHG G\VSKRULF PRRG SHUVRQ@ NVM HDQRQH M
XQKDSSXQHNVL@BNVO\,\@LUMWHQ DFFRPSDQLHG WR GHSUH

1RUPDOO\ GDLOQRAVRR/ERYRBEQRVPD®OW HKIHQKH. Q
PDGHHUWDL @ DEBELPHWW DQJHU KDWH GLVWUHVV DQG
+RZHYHU LQ WKH FDVH RI WKHVH IHHPRRBI R IHYBIGOHQ
DQJHU RU FKHHUIXOQHVV PHQWLRQHG LQPDMIEWH LQ
FRQVL@HWHGN E

7RGD\ WKH WHUP RI ELSRODU GLVRUGHU LWIXNF\W IRU
GLVRUGHUVVRALGROOY G KD UDFIWHILRQHBEHBAZFIHWQF )G L1IH
VWDWHV *HQHUDOO\ LW EGWHRUM VRX W QHDQW WOFIND/N B HI/q
FRIJQLWLYH DQG EHKDYLRUDO V\PSWRPV DQG IROORZV
,Q RWKHU ZRUGV ELSRDIDMF®LGRYRBHGHL K PRR G Q
RU PL[H®RKESHYV ZLWK GHSUGNVMWIBH SHUWIREGWHXWK\PLD
EHWZHHQ WKRVH HSLVRGHV &DVRQD 2VVR )UDQN

$FFRUGLQJ WR &O0OBDYWIDOFDQWRAHRDXLRURBRLEKN RUGHL
SXEOLVKHG E\ :RUOGDOEWRQWHKD QUEDRHPFUHVVLYH GLVRU
DV ELSRGHW RIWVRWIDNHY SDUW XQGHU WKH KHDGOLQH
T+ 2



7TDEOBODVVLILFDWLRQ RI %LSRODU $IIHFWLYH 'LVRUC

) %LSRODU DIIHFWLYH GLVRUGHU

) %LSRODU DIIHFWLYH GKVRRRHULFFXUUHQW HSLVRGH

) %LSRODU DIIHFWLYH GLVRUGHU FXUUHQW HSLVRGH PDQL
) %LSRODU DIIHFWLYH GLVRUGHU FXUUHQW HSLVRGH PDQL
) %LSRODU DIIHFWLYH GLVRUGHU FXUUHQW HSLVRGH PLOG
) %LSRODU DIIHFWLYH GLVRUGHU FXUUHQW HSLVRGH VHYHL
) %LSRODU DIIHFWLYH GLVRUGHU FXUUHQW HSLVRGH VHYH
) %LSRODU DIIHFWLYH GLVRUGHU FXUUHQW HSLVRGH PL[HC
) %LSROWUYMIGIEVRUGHU FXUUHQWO\ LQ UHPLVVLRQ
) 2WKHU ELSRODU DIIHFWLYH GLVRUGHUV
) %LSRODU DIIHFWLYH GLVRUGHU XQVSHFLILHG

7TDEOBDQLF (SLVRGH $FFRUGLQJ WR WKH ,&'

) ODQLF HSLVRGH

7TKUHH GHJUHHV Rl VHYHULW\ DUH VSHFLILHG KHUH \
FKDUDFWHULVWLFV RI HOHYDWHG PRRG DQG DQ LQFUHDVH
PHQWDO DFWLYLW\ $00 WKH VXEGLYLVLRQY FIL XN FDLHJ
HSLVRGH ,I SUHYLRXV RU VXEVHTXHQW DIIHFWLYH HSLVRGH
GLVRUGHU VKRXOG EH FRGHG XQGHU ELSRODU DIIHFWLYH GLV

,QFOXGHV ELSRODU GLVRUGHU VLQJOH PDQLF HSLVRGH




7TDEOHMHSUHVVLYH (SLVRGH $FFRUGLQJ WR WKH ,&"'

) 'HSUHVVLYH HSLVRGH

,Q WASLFDO GHSUHVVLYH HSLVRGHV RI DOO WKUHH YDU
PRGHUDWH ) DQG VHYHUH ) DQG ) WKH LQGLYLG>
PRRG ORVV RI LQWHUHVW DQG HQMPRMRHQW UB Q @ HWGH XN IHIK BIE
GLPLQLVKHG DFWLYLW\ ODUNHG WLUHGQHVV DIWHU RQO\ V
V\PSWRPV DUH

L UHGXFHG FRQFHQWUDWLRQ DQG DWWHQWLRQ

LL UHGXFHH&/WHEBP BRGIVGEIDQ FH

LLL LGHDV RI JXLOW DQG XQE8GWKBSE®HRIVHHYWHRGHQ D
LY EOHDN DQG SHVVLPLVWLF YLHZV RI WKH IXWXUH
Y LGHDV RU KPWWY RIUVHWOUFLGH

YL GLVWXUEHG VOHHS

YLL GLPLQLVKHG DSSHWLWH

7KH ORZHUHG PRRG YDULHV OLWWOH IURP GD\ WR GD
FLUFXPVWDQFRY DHVKPDDFMHULVWLF GLXUQDO YDULDWLRQ D
HSLVRGHV WKH FOLQLFDO SUHVHQWDWLRQ VKRZV PDUNHG
H[DPSOHV RI WKHVH VRPDWLF V\PSWRPV DUH ORVV RI LQW
QRUPDOO\ HQMR\DEOH ODFN RI HPRWLRQDO UHDFWLYLW\ WF
HYHQWV ZDNLQJ LQ WKH PRUQLQJ KRXUV RU PRUH EHIRUH
PRUQLQJ REMHFWLYH HYLGHQFH RI GHILROQWH HPD BKRIBRR® R
UHSRUWHG E\ RWKHU SHRSOH PDUNHG ORVV RI DSSHWLWH
ERG\ ZHLJKW LQ WKH SDVW PRQWK PDUNHG ORVV RI OLELGR
YDULHWLHYV GHVFULEHSHEHHQRZ PRGHUDWH DQG




7TDEOMLSRODU $S$IULVRWBENMRUGLQJ WR WKH ,&'

) %LSRODU DIIHFWLYH GLVRUGHU
7KLV GLVRUGHU LV FKDUDFWHUL]JHG E\ UHSHDWHG L H

SDW LHRRG \D Q G DHFWHON.WWUH VLIQLILFDQWO\ GLVWXUEHG WKL
RFFDVLRQV Rl DQ HOHYDWLRQ RI PRRG DQG LQFUHDVHG HQHU
RQ RWKHUV RI D ORZHULQJ RI PRRG DQG GHFUHDVHG H
&KDUDWWHMA®\ UHFRYHU\ LV XVXDOO\ FRPSOHWH EHWZHHQ H
VH[HV LV PRUH QHDUO\ HTXDO WKDQ LQ RWKHU PRRG GLVRU
UHSHDWHG HSLVRGHV Rl PDQLD DUH FRPSDUDVLYMCRUYDUH
SUHPRUELG SHUVRQDOLW\WBUHP FSIURQYRW. VD QWK VD ZKR DO\
RFFDVLRQDO HSLVRGHV Rl GHSUHVVLRQ VXFK SDWLHQWYV L
HSLVRGHV XVXDOO\ EHJLQ DEUXSWO\ DP®RQ@MXGWL DRU GEHIVD IVH_HRC
DERXW PRQWKV 'HSUHVVLRQV W HIERXWR OPR@WERQ JWHK R R Bk
IRU PRUH WKDQ D \HDU H[FHSW LQ WKH HOGHUO\ (SLVRGHYV
HYHQWY RU RWKHU PISQWYDKDQWH OR4 P\DX FIEKX WWUKINV LV QRW HVYV
7KH ILUVW HSLVRGH PD\ RFFXUDW DQ\ DJH IURP FKLOGKRRG W
WKH SDWWPRUWVRRQV DQG UHODSVHV DUH ERWK YHU\ YDULDE
VKRUDWHWLPH JRHV RQ DQG GHSUHVVLRQV WR EHFLIRPGOFRPPR
DIJBOWKRXJK WKH RULJLQ®WSBRIYFHSW RV\FKRYILKW DOVR LQFO
VXIITHUHG RQO\ IURP GHSUKBHRHIRY VWKH &/HURPULGHRID RV HIB/ \FK R
PDLQO\ DV D VIQRQ\P IRU ELSRODU GLVRUGHU

(SLGHPLRORJ\ Rl ODQLF '"HSUHVVLYH 'LVRUGHU
BUHYDOHQFH DQG )UHTXHQF\

2QH RI WKH PRVW FRPPR@ RWKHNDROG BWRBEBWGIWY LR Q
UDW HG RS UHLWWWRIQPDWHG EBWGHHQHOOHU 6FKDW]EHUJ
2Q WKH SUHYDOHQFH RI GHSUHVVLRQ LQ 7XUNH
+HDOWK (URO HW DO LQFOXGLQJ WKH SHR
7XUNH\ UHVHDUFIXV ZDVLQOFXOQG LRUHWKBHQFH RI GHSL
HSLVRGHV 7KH S B YEBHGIKQ E G HOM HGHD® BV D QLG
ZRPHQRO HW DO$ FURW¥FWLRQDO VWXG\ WKDW LQYH)
RI ELSRODU GLVRUGHU WNSR PD P RFRM QL\Q U$ BIBM. DRDVQ G
(XURSH UHY® DI®IHE LW K CBW H Y DDOHRQ BH ZYDDVOHQFH LQ ODV
ZDV OHULNDQIDV HW $ VWXG\ FRQGXFWHG LQ 8
SDUWLFLSDWLRQ RI PRUH WKDQ ROGLQIBY.MDGXIZOW KFOW
RI DGK[®WVLHQBHGHBDMRVLYH GLVRUGHU LQ ODVW P



R DQG H[SHULHQFHG PODMRQ WHSUHVYILIH WLPF
DO

7KH DJH Rl RQVHW RI PRRGW®LVRHM HUNQUW RBIHBJI R R \F
%LSRODU GLVRUGHU NHPRIARKDDHEPRR®\ PRUH DGYDQF
VHHQ DW DRXDKHVKHOWKXHUDJH DJH Rl RQVHW LV HD
ODWH ROMMHMWEHWZHHQ UBSRBOWMRU GHSUHVVLRQ RIW
EHWZHHQ WKHDRIBHY RRXOWHNLQ HW DOUHWURVSHFWLY|
WKH ILUVW VLJQV RIWELSRWBQ BEVRUGHMEGDR Y DW K H
.DUDEDW DD O %LSRODU GLVYRUGBKN VYUPHHHQFLGHQF
VH[HV ODQLMUIS LWHRHCHVWDHPRBEW OG H S U H VREWHIUK SIIGV R
PRUH IUBILRHDRPHQ (UWDQQ PHQ ZLWK VXEVWDQFH D
[EXVH WKDWRMIS GH\BWHVVLYH VIPSWRRYHSHXU ELSROL
GLVRRWGLY PRUH FRPPR QGLY RMKRH/G ZBB DUPIOH (UWDC

EHQHWLF )DFWRUV

&DWHJRU\ BRIIPRWGGLVRUGHUVY LV WKH GLVRUGHU FD
IDFWRUVY DUH REVHUYHG DV WKHVHARVWKM N XEKHK @DWOID R
DQG FKLOG DGRSWLRQ VWXGLHY UHYHDOH® IWKDW KH
GLVRUGHUV 6XOOLYDQ 1HD®BWHHRIGKOBIYLQJ GLVRUGH
DV IRU PRQR]J\JRWLF WRUQ]\JRGM- P @/Z LIR W H
IDPLO\ UHODWLYHV IURP WKH |LUW JWHHHJ HIHP LG\ DBH\D [
RI SHRSOH ZLWK ELSROM®UP 8 VVRRIGE BOUNG (RQWBEUGHU D
WLPHV PRUH ULGNSIRHVNDWMR GLVRRIGWMURWKD QWKADYD \
WKDW DW OHDVW RQH SDUHQW RI SDW | HKK®WVDGL DHDR/
RQH NLQG BRIITFPRRGLVRUGHRUHGSEBHNUDYHPBMVRUGH
6DGRFN $FFRUGLQJ WR JHQBIEMPONS R SMODOGLHRWQ R1 S
ZLWK EGERRDGBUHIUHHVWHODWNIYPMHKDRIHIKHU ULVN RI G
WKH GLVHDVH DV ZHOOUDLY K ZDYROGBRXYXE ®RH H->SQD -XOL
,Q DGGLERMWRQWKH PRWKHWKDPH) KXLVWRMHU EIRFMISRODU GL
FKLOGUBIONHO\ WR GHYHORBWP RRS&R GWHWRAAZHHAN\V



7XUKDQ ILEKWHRMWWAHRIQGXFWHG D VWXG\ RQ D VDPES
PRUH WKDQ PLOOLRQV RI 6ZHGLVK QXFOHDU IDPLO\ I
KDG KHUHGLWDU\ FKDUDQDFWKWH OQWWLHL Q BERX W O

B LRORADNBIG ([SODQDWLR QP D BRORAUHKIRGRIDQW

1HXURWUDQVE LW W®IUIN ACDQWM HITHFW RQ WKH PDQLF GH
QRUHS L QI\E KYIOIPH H [W WHBRLSAPH OVDIGQ 6WLOO WKH GHF
OHDGV WR GHSRHOHWARKDV A RDBGHRSDPLQH ODFN RI PRV
GHFUHDVHDUZKDROWHRQFDVH LQFUHDVH RI GRPSOWPIHDH P
ORVW RI WKH GHSUHVGHE USHDW HH ROV W K\ DXL ®EKR UP R Q

&KDQJHV LQ WLURLG® YI© DG HWQRWR BHOBAVERQ YHRWR\GL
DIIHFW GLVRUGHUV &H\ODQ 2UDO

,Q D VWXG\ ELSRODU W\SH , SDWLHQWYV DQG K
DFFRUGLQJ WR 05 LPDJHV Rl FHUHEUDO GLIIHUHQFHYV
ILQGISQUUR/'YLGHG E\ LQWHUQDWLRQDO UHVHDUFK JUI
SDWLHQWY KDG LQFUHDVHG YROXPH RI ULJKW YHQW
SXWDPHQ ORUHRYHU GHFUHDVH LQ FHUHEUDO YROXF
RI LOOQHVV DPR@GLELEXOMY $XWKRUV VWDWHG WKD)
E\ WKH ZD\ RI LWV QHXDG®DKR QLHA W IDIOF W V

,Q WKH SUHYHQWLYH WUHDWPHQW RI PDQLF GHSUHV\
XVHG DRXPOLWE&HFLDO@RMQ SOFRPID®M M EFKRWLF VI\PSW I
DQG FRPRWEHG DWMHY XWKIG |LURQYWAHKRLPDLQWHQDQFH W
RI ELSRODU GLVRUGHU RIWHQ PRRG VWDELOL]JHUV R
FRPELQDWLRQ WKHUDWSH G WR QSN PLERRADD V W H

$QWLSV\FKRWLF GUXJV DUH XVHG LQ DFXWH HSLVRGH
ZDV IRXQG WHEDWUPQW®RQDS\ RI SDWLHQWV SU
IURPGLVRUGHU E\ XVLQJ DQWLSV\PKRRM\WWVXN LYK DWW \ZE
GUXJV EXW DQWLSV\FKRWLFV &H\ODQ 2UDO



3V\FKRDQDO\WLFR[9DODQBWHRQHVVLYH 'LVRUGHU

3VFKRDQDO\WLF H[SODQDWLRQV RI PDQLD EHFDPH ¢S
$EUDKDP LQ WKDW W LW IBFY © OX\D W & R\GHERICHRD/QLYFH G
GLVRUGHU DQG VLPLODU IDFWV' $EUDKDP DWWHPSWH
DV PDQLF DQG GHSUHVVLYH VWDWHVY DQGKH PHQWLR
$EUDKDPD

JUHXGTV 9LHZV

JUHXG EGIBVFARXUQLQJ LQ KLV DUWLFOH QDPHC
PHODQFKROLD DV D UHDFWLRQ WKDW LV JLYHQ WR
DEVWUDFW YDOXHV WKDW WRRN SODFH RI WKH ORYH«
LGHDO +H VWDWHG WKBWHDORSH PSIHOFHK RFPQ LI BIW. GV W H
UHDFWLRQ ,Q PRXUQLQJ LQGLYLGXDO WDNHV D UHDO
REMGE®RW H[LVWHG DQ\PRUH ,Q WKLV SURFHVV ZLWI
ORYHG REMHFW LV H[SHFWHG ,W LV DOVR H[SHFWH
VLW XD W LRQQDGHDXYMWV\ E\ WWKKH WD B W \BRBSADNIIG R O L | H
FKDQJUHREDQWO\ DV D UHVXOW RI PRXUQLQJ SURFHVV
GLVHGDWRP WKH ORWKG REMHFW

OHODQFKROLD LV D UHDFWLRQ OLNH PRXUQLQJ WKDW
ORVV PD\ LQYROYH D UHD @ RYHD WK VIRPGI DO R © RWKH R
DERXW WKH ULVN Rl ORVLQJ VRPHRQH ,Q PHODQFKRO
UHDO LGHQWLW\ Rl WKH ORVW REMHFW KH LV LQFDSTC
LQLY WHWPOLNH PRXQUFRQUERRWWY NFHY ISQDPHODQFKROL
UHMHEWLRQ LQVX®WSRB Y& GHES R LORMHIGARR E W HDRMWW WY R
ZLWKYH ZDPSMR.UPHQW REMHFW UHODWLRQV $V D UHV
ZLWKGUDZQ IURP WKH REMHFW YV IKRZGY MR LWQ RWE B B W
WXUQV EDFNEWRRHZRWKGUDZQ LQ WKLV SURFHVV VHU
LGHQWLILFDWHERQ GRWKG REMHFW 6KDGRZ RI REMHFW
EHJLQV WR DFW DV D ORVW REMHFW Y RERWEKIRU ORRAYG



&RQIOLFW EHWZHHQ WKH HJR DQG ORYHG REMHFW LV
FULWLFDO DVSHFWV RI HIJR DQG LGHQWLILFDWLRQ 6W
HIJR $FWXDOO\ ORYH LQYHVW PHDWLR G REWHIFM) RFHEL
LQYROXYHHWXUQ WRLSAPLP, MUY IPODWLRQ ZLWK RUDO FIL
VWDJH HJR DWWHPSWV WR LQWHUQRO® L pAHWBXV R ERIH\F
PHORRGLRBPTXLUH VRPH FKDUDZDNHRIL WRXAM LEQ J WIKQIG |
FKDUDFWHULVWLFV IURFLGVDZRRJQEDVNVWR/ QDU REM
8QOLNH PRPUQLIDILILFDQW BWWHHPVHE QIGQ WHYBIUH ZHD
VXSHUHJR RFFXUV ,RQWHLODPRER G LW E \MIKRH LR EGIH D W,
PRXUQLIH ZKROH ZRUOG EXW KB P HGBRPKR RUREOV
PHDQLQJOHVV 3DMVHIQIR DWUER U WHIXIFFWV POX POR ZKQ
LPPRURGLYLGXDOV EODPH WKHPVHOYHV DQG WKH\ ZI
UHIXVLQLWDWYRIDFFRPSDLQHG ELWK WKLV )UHXG

,Q PHODQFKROLD IDFWV LQYROYHG LQ LOOQHVV VXF
EHLQJ QHJOHFWHG IHHOLQJ GLVDSSRLQWHG WKHUHE
OLNH ORYHHPORZKDWHQW RI WKH DPELYDOHQFH WKDW
EH\RQG WKH ORVV UHODWHG ZLWK GHDWK 'LVWLQFW
OLVWHG DV H[FHVVLYHO\ SDLQIXO KRSHOHVVQHVV OD
RI ORYLQJ AFSIHTLWHGVBHHPI WKDW JIPRG BB Q BAWRL R B OD
GHOXVLRPOLWKIFHQW $FFRUGLQJ WR )UHXG REMHF
OLELGLQDO GHFOLQH WR FUKHNVHUR D BH PMHHKEORKKIRIGIL B T

$FFRUGLQJ WRUH/RXGPISQPWRKROLD RDY HW B Q GRISER V\
VLWXPWQBKG DV PDQLD 'HVSLWH WKLV LQFLGHQFH L
SLFWXUH LW PD\ RFFXU LQ WKH IRBP RGUHSH@LWLY]
PHODQFKROLD FDVHWRHDROXWLIHNSRYMGE\ HIJR LGHDO
LGHQWLILFDWLRBRRFELWIKQRB ERIHBWPH O D QR KHRYOR.OY K DIVQ WV
PDQLD )UHXG 6RPH SV\WKIRDQBYHDUFKHUV FODLPHG
QR GLIIHUHQFH EHWZHHQ @ DMHWPP QR3 PR Q WGIRR\O D) G



GLVRUGHUV GHDO ZLWK WKH VDPH FRQIOLFW 8QOLU
GHIHDWHG RU ZLSHG RXW WKH FRQIOLFW ZKLOH HJR :
PDQLD WKH VXEMHFW LV WKH FRQVXAEWILR QM @RHUD\
&RQYHUVHO\ WR GHSUHVVLRQ DQG LQKLELWLRQ RI PF
FDWKDUVLY DQG HYHUD NVQI \RW DWW LERIRQARIMSIRS\KK H GR R
GHIHDWHG VRPHWKLQJ ([FHVVLYH MR\IXO&BW ZIDY PD
SOHDVHG ZLWK KLV DFWLRQV DQG EHKDYLRXUV ,Q |
FRQVXPHG ZKLOH HJR LV FRSLQJ ZLWK REMHFW ORVYV

LV LQWHUUXSWLRQ RI WKH HQHUJ\ WKDW VSHQW IRU
PDQLF SHUVRQ PDQLIHVWY WKH DFWLRQ RI JHWWLQ
VHDUFKLQJ IRU QHZ REMHFWV 2FFXUHQFH RI PDQLD
UHODWHG ZLWK DPELYDOHQFH ZKLFK LV GRPLQDQW L
EDFN WRUHXR H

$FFRUGLQJ WRFRQNERIHOQW PHOD Q FKR PH D IRGBLK NHW D W H
6XSHUHJR DFKLHYHV D SRZHUIXO FRQWURO RQ FRQF

FRQWURO DQG FRQVHQW WR EH SXQLVKHG 6XSHUHJI
SHUVRQ WUDQVIHUV LW WR WKH HJR DQG WKDQDWRYV
EARPHYV PHHWLIGH 500 AL W VW L PWKH S DIFFHWZ KHIWRH LW K F
OLYHG )HDU RI GHDWK RFFXUV EHWZHHQ HJR DQG VX
RFEXUV DV D UHVXOW RIRGH/SHERWRIDEEMXSHUHIJR +R
LQ BBQFKROLD HJR EHFRPHV KDWHG RU PLVWUHDWH (
R OLYLQJ LV UHODWHG ZLWKREBUGJHORYWE EH \GXHBMHA
IDLOV WR FRSH ZLWK GLIILFXOWLHV ,I HJR IDLOV W
PDQLDIDWRXWH PD\ OHDG WHE GHDWK )JUHXG

$SEUDKDPYTV 9LHZYV

$EUDKDP FODLPHG WKDW GHSUHVVLRQ VHWWOHYV
VDWLVILHG $V DSHHVRQWHRIOW KL VHOI DV VRPHRQH
LQFDSDEBRWHWRKLY LQFLGHQFH FUHDWHY D VWDWH RI
GHSUHVVLRQ [RW W FPKSH FRWQROLRW U DN & I \D LKRYHWUDE W



H[WHURW®GZEHFRPHY KDUGHU DQG SV\FKLF LQKLELWL
HURWLF WHEMRRPHF ISHMRPLQHQW ,Q GHSUHVVLRQ OLE
FRPSOHWHO\ ZLWKGUDZQ IURP WKH H[WHUQDO ZRUOG
QRW H[LVW ODQLF SKDVH LV WKH MXVW RSSRLVWH RI
FRQIOLFW LV SEHRWWRPRIQWARVHQSKDVHY 2QO0\ @KH DW
GHSUHVVLYH PRRGIHH®ODWHPVS$IHOUVRBYSRQVLEOH IRU
H[SHULHQFHG IHHO YHPVHWKHXRQ®\ \DFREMXWKL R,@ PD\QD
SKDVH SHUVRQ GRHW TRWIEDEW DERRWKNMKLZRUGV ¢
FRQIOLFW $FFRUGLQJ WR $EUDKDP PDQLF GHSUHVV
HYROXWLRQ RI PDQLD WR WKH PHODQFKROLD ,W DS
WKRXJKWV LQ PHODQFKROLD D/QKR X QKW H\DRWRBR O O
LQKLELWLRQV DUH UHPRYHG IRUPHU S&HBDDRWH WLRM
RI WKH SDWLHQW VY FRQGLWLRQLQ PDQLF HOHYDWLRQ
DQG DJJUHVVLYH EHKDYLRXU OBUH REVHUYHG $EUDKDF

$EUDKDP PHQWLRQHG WKDW PDQLF GHSUHVVLYH |
JHQLWDO SKDVH RI OLBAUWGRYVHLEWD QBEHW VDU IRU WK
PHODQFKROLD DUH OLVWHG DV H[FHVVLYH VWUXFW
IL[DWHRQOLHU DQG UHFXUULQJ GLVDSSRLQWPHQV DEI
RFFXUHQFH Rl LQWHQVLYH GHYHORSPHQWDO GLVVD!
RHGLSDO GHVLUHV DQG UHFXUUHQFH RI WKH SULPDU
,QGLYLGXDO BKRUHDMNOKLWRDJJUHVVLYH IHHOLQJV EHFD
WUDQVIHU WKRVH IHHOLQJV VAR VKH PP H®H FOUH® WY HD@VE X
EHJLQ WR EODSFHFRUGVPIOMWR $EUDKDP LQIDQW FDUU
EHKDYLRXU E\ UXWBN®Y SQWAH RI VXFNLQJ DW WKH VH
6DGLVWLF XUJHV WDNHYV DDFMW LROD BW WIOH. QA DWW IR O \
GHPROLVKLQJ DQ REQHWWIZ\ VEK RKFENVWHHMXK DPELYDOH G
ZLWK WKH REMHRPAD ,QHPHORQOFWRRQ RI ORVW REMH
PHFKDQLVP Rl LQWHUQDOL]DWLRQ ,QWHUQDOL]DWLRC
RUDO FKDUDFWHULVWLF LQ XQFBBSURXVQRE®V DW@D
GLVDSSRLQWPHQW DERXMMVWAKR RAQYHWR RMMAWH LOOQH\



RULJLQDO LQIDQWLOH WUDXPDWLF H[SHULHQFHV LQ X
SOLIH SURVSHULW\" LQ PDQLD WDNHV WKH SODFH RI
FODLPHG WKDW PRXUQLQJ D QRSYAHE B QFPK\R R P D W IRHOO0E!
FODLPV WKDW PDQLF PRRG VWDWH DOVR ZRXOG EH
EHFRPHV FDSDEOH WR IRUP UHDO UHODWLRQVKLSV ZL
WZR VWDJHV RI LOO@HVV $EUDKDP

.OHLQTV 9LHZV

$FFRUGLQJ WR .OHLQ GHSUHVVLYH SRVLWLRQ DQG PLC
RI FKLOGTV QRUPD®HG B YGHORSHAHEQW GHSUHVVLYH DQIL
JRRG RE MNRWWKQWOL]HG E\ VHOI LQ RWKHU ZRUGV D
REMHFW 'HSUHVVLYH SR VWK EB(RUD QIRW G HREVERAZ i$ & DB
OHYHO ZLWKLQ PRQWKY DQG WKHQORVHV LWV HIIHF
HIWHUQDO ZBHQGHMWLIQGRHPKLP DV D UHVXOW RI UHFX
DQG E\ WKLV ZD\ LQIDQW EHJLQV WR PHHW WKH PRWK
JRRG DQG EDG PRWKHUV ZHUH WKH VDPH SHUVRQ LQ
REMHFW DOVR PHMRIPHLDIDQW MR EQGHSHQGHQFH IUR
DZDUHQHVV JLYHV ZD\ WR GHYHORSPHQW RI ERWK O
PRWKHU DQG IRUPDWLRQ RIVWRELY G ®HRRWK HU UHY LG
KDQWDVLHY WULJJHUV GDPRUREMREWHERN D QX WE QA
IHHOLQJV GHULYHG IURP WKLVDQ[LHW\ LV LQWHUSUF
GHYHORSPHQWDO SURFHVV 5HVWRUDWLRQ PHFKDQLVI
RI REMHPMWDNRWWWY VRXUFH IURWLRQHIGG RV K LUOHL QN LI
PHFKDQLVPV ZKLFK ZHUH GHYHORSHG DJDLQVW GHSU|

GHIHQVH PDQLF G HW@GRIB QFRHBLRD

$FFRUGLQJ WR .OHLQ IDLOXUH WR PH® W Q O@NEEQ W L
REMHFW PLJKW JLYH ZD\ WR GHSUHVVVYXHKPRWR G D/Q\LD\
_.OHLQE



ODQLF GHIHQVHYV DUH RSHUDWHG DJDLQVW GHSUHVVL
PDLQ FKDUDFWHULVWLFV Rl PDQLF GW \HIY® W Bl Q& HEQ-F
GHQ\ H[WHUQDO UHDOLW\ DV D UHVXOW RI WKLV RPC
JRRG REMHFWV GHQLDO Rl WKH REMHFW WKDW HJR Z
FORVHO\ UHODWHG ZLWK WKH EH FRWOLDQIL B Z®HII H RV HOH E
RSHUDWHG DJDLQVW WKH IHHOLQJ RI LQGHSHQGHQ
DPELYDOHQFH WRZDUGV REMHFW LV GHQLHG DQG D
GLPLQLVKHG 2PQLSRWHQFH FRWWEHPBRQW HREQHIKGD D B F\
PD@IZRKROH REMHFW LV FRQWUROOHG RPRUSRWY HRYUW C
IHHOLQJVDRIGIXLMHALQJV Rl LQVXOWLQJ DQG YLFWRU\ D
GHIHDW REMHFW ORVV %\ WKLUMDZDR | GHFS\HEEFB-RINGS R K |
GHQLHG USQRWWHDW XVHG DV DQ DOWHUQDWLYH RI |
ZRUWKOHVVQHVV Rl REMHFW LV LGHDOL]DWLRQ RI LQ\
WKH GHQLDO RI ORVV IHHOLQJ DQG REMHFW WHUPLQD
RI D QRUPDHODRSPHQWDO FRXUVH &KLOGUHQ PD\ SURV
H[SHULUHQFHV +RZHYHU LI SDLQIXO H[SHULHQFHV DI
DQG QHJDWLYH HIIHFWVRQ GHYHORSPHQW PLJKW RFFX

.| FKLOG IDLOV WRHE@W HH DDV HHFRREQ DEDHDQAWIWIHE X
PHODQMPWR RIAFXU LQ FKLOGYTV DGXOW OLIH LQ IXWXUH
RI EUXWDOLW\ Rl LQWHUQDOL]JHG REMHFW ,Q PHODQF
FRSH ZLWK SDUDQR LG R LW XOMGERDRWKMHUFRPH ODQLF
NHHS WKH GDPDJHV RI REMHFWV WR HDFK RWKHU DQ
GHIHQVHV DSSHDU LQ YDULRXV IRUPV ,Q PDQLF HOH
SHUVRQ WULHV WR EULPQ LV8RMFH & BVF N LED\OELKDLIQUUVRD G H |
WKDW DLPV WR WHUPLQDWH WKH REMHFW ZKHUHDV Ul
REMHFW .GHLQ8QOLNH J)UHXG .OHLQ H[SWPS\RGHQRWKD
RI QRUPDO PROHL@LOKDQHRG WK G XKWF R W VVKQRBRQ

RI ORVW ORYHGWRE M BIFE WDND ©OEWDHAW RUVWWK KHR\P WIRQ J W K
HJR” IRU GHVFULELQJ HOHYDWHG MR\IXO VWDWHYV .OH



$FFRUGLQJ WR .JFOKHIGGGUHQ H[SHULHQFH D SURFHVV W
PRXUQLQJ DQG HYHQWXDOO\ VDGQHVV EURXJKW RXW
PRXUQLQJ UHDFWLRQ 'HSUHVVLYH EHHRUB JVYQWH D PKHD
DEODFW.DWLRQFD ® VDG W KMKDW H[SHULHQFHG E\ WKH
SRVLWLRQ EOHLQ'HSUHVVLYH SRVLWLRQ LV WKH SKD\
LQWHJUDWHG DV D ZKROH ,Q WKLV VWDJH FKLOG LQW
H[SHULHQFHV W KDRWQW KRHEWHEWY RN VIHUHQFH RI DJJ
IHHOLQJ WRZDUGV ORYH REMHF@WLNHYPRRRZD VWRBWHMW D
IHHOLQJ 'HSUHVVLYH DQ[LHW\ FRPHV IURP WKH GDF
DJJUHVYWHOQQJ RI DQ[LHW\SBE O UNKLHWDILQRVWORVLQJ EL
WKH DJJUHVVLRQ SRVVHV MK R KRIBDRND@ G VIDK\HN G P B VA GF
JLYZD\ WR VXEOLPDWLRQV 7KLV SURFHVV HQDEOHV W
VHOI .OHDQ ,Q GHSBRVVWNKM@®G PRXUQV IRU ORVLC
EUHDVW ORXUQLQJ DOVR LQFOXGHV VV\PEROV UHSUHV
NLQGQHVV JHQHURXVLW\ DQG WUXVW 'HSUHVVLYH S
FRQIOLFW IRU WKH FKLOG ZKRVEHOHBIWW G MDY K HR IOR
GHVWUXFWLYH LPSXOVHV DQG LPDJLQDWLRQV ,Q QR
UHSDLU WKH REMHFW WKDW KH EHOLHYHG DV GDPDJ}
REVHVVLYH PHFKDQLVPV &RISLQJ ZLWHKSBNSWHRQLYV
VSHDGHG BAYRVDAQVRIDUV R GVK'K QUDW® L \F KSLLORFKIR/R/ D
ORVHV WKHLU SRZHU LGHDOL]DWLRQ RI REMHFWV GH
WKRVH WKLQJV DUH UHODWHG ZLWK SHUGHIWIKR QWR I
'HSUHVVLYH SRVLWLRQ LV UHVXOWHG ZLWK LQWHUC
$FFRUGLQJ WR .OHLQ WKH PDLQ SUREOHP RI GHSUH\
RWKHUV ZLWKRXW GRLQJ KDUP E\ XVLQJ KDWH .OHLQ

2WKHU 9LHZV

'LQQLFRWXVHG WKH WHUP RI 30DQLF "HIHQVH" LQ RUG
DQ[LHW\ WKDW RFFXUV GXULQJ LQGLYLGXDOYV HPRWL
DQ[LHWGAMWKDWG IURP IHHPRDYDV¥LR/IN XILOWFHSWDQFH



UHVSROLW\ RI WKH LPDJLQDU\ DJJUHVVLRQ WKDW LV
H[SHULBRAHRVHQW LR HEKW KBNS UH V VUK ® EHOMWLHYER
JRRG LQWHUQPOGRIEMHFMWDWIARLF GHIHQVHY ZRXOG EH
DLP Rl ROHQHRFH LV WR SURYH WKH H[LVWHQFH RI D Ol
FDQ QRW EH H[SHULHQFHG LQ PDQLF GHIHQVH ,Q F
PDLQWDLQHG ZLWK H[WHUQDO REMHFWYV LQ RUGHU W
'LQQLFRW RPDEGCIRWFWWQJ FRQWURO DQG LQVXOWLQ
FKDUDFWHULVWLFV RI PDQLF GHIHQVH 7KLV GHIHQ
UHODWLRQVKLSY EHWZHHQ WKH LQWHUQDO EREMHFW!
FRPELQDWLRQ RI:DRQYWFBQG KDWH

$FFRUGLQJ WR %G HESUBYVLRQ LV D JHQHUDO UHDFWLR(
DQJEKLFK FRPHV IURP QDUFLVVLVWLF LQKLELWLRQYV
GHSUHVVLRQ LVEH@RZRIGWOLYMIHRQEGHD OV DGR HW RO W
EHWZHHQ HJR DQG N@RMWRWXUSV\EKMWEZRQ VWK FMIRU
(YHUEEKD@UVLVVWLF LGHD@RUWKK\K DI)NG EHRYQHG SRZH
VXSHULRU JRRG DQG ORYLQJ SHUVRQ +RZHYHU EHF
SRZHUIXO HQRXWKRWR UGBBRV JLYHWSRDYU WR G HGIHDS U |
SRVLWLRQ 6HFRQGDULO\ GHVSHUDWLR®D PD\UWIMMIHWY
LQMXU\ PD\ GHFUHDVH VHOI YDOXH DQG OHDG WR FOL
UROH WR VXSHUHJR +H GHVFULEHV WKH GHSUHVVLRQ
ZRUWK ZKHQ WKH QDUFLVVLVWLF LGHN®D G RXOBW QIRI\
PRWKHU IDLOGWKW B K\NYBRQ DQG HPRW KRG B O HMVHGAW )
DQG GH SIHHOLIRIQZRXOG RPFXEUHYHQW XD OO\

5DGR GHVFULEHG GHSUHVVLRQ DV D ®*GHVSHUDWH D
UHRVRI WKH FRQIOLFW WKDW OLHV XQGHU WKH EDVLYV
EDE\ WRZDUGV WKH IHHOLQJ RISKXQQYHKP H QMR @ H i K DR)IL
GHSUHVWEKREDW RI \QVDQWHW IQFOQU FLVVLVP DQG WHPSH
D UBWXRI VWDUYDWLRQ WRUWKXUGL QU H, ¥ DALW KGLG/ \EL @
IHHGLQJ 3JRRG’~ PRWKHU IURP WKH 3EDG’ PRWKHU ZK



EUHDAMAG FRRB®EMHFW LV LQWHUQDOL]HG E\ VXSHUHJR
REMHFW LYHIGQ BAHKJIRD O%\ ¥ R UW K DG LWHDGBISHDUV $V QDU
EDE\ UHSDLUHG K5 IMDIWH V3 HIQZRWAMK YMOUHODWHG ZL\
DQRWKHU RQH 'HSUHVVLRQDWA LDY U\H FR Q WWOUNKLFQU LR R Y |
DJDLQ 5DGR

YHQLFRKHH@WLRQHG DERXW *SULPDO GHSUHVVLRQ  WKDW
RFFXUHG LQ WKELIIDO VS BUBRGDORGOYHOR SR Y VXFK
VHSHUDWLRQ IURP WKH PRWKHU )HQLFKHO HPSK
GLVRISGWPHQWY DQG H[SHULHQFHMHDSEISHQGE B YIHD B 5 Mt
SHULRG $FFRUGLQJ WR WKH )HQLFKHO GHSUHVVLYH
HDUO\ FKLOGKRRG SHULRG 7KRVH SHRSOH DUH QRW
EHFDXVHLRD WHKRQMRQQ VDB SHULRGYV KRZHYHU WKH\ KL
RWKRUREWDLQ ZKDW WKHO QGHMFHIG EHEQRB QLD DV WK
HQWKXVLDVP RU KDSSLQHVV VWDWH E\ UHVSRQGLQJ
UHDOL]HG RU DNRWVAD SHRBWH DOZD\V QHHG WR KDYH V
VH[XDO VDWLVIDFWLRDRD®XK LDEW\HDYH Q@R WHDEOH WR
WKH\ ZDQW WR EH ORYHG SDVVLYHO\ 'HSHQGHQF\ DQ
DUH SURPLQHQWQWKH\ FKKDAMIEVW KH REMHFWYV VLQFH W
WR SURYLGH WKH WKH SOHDVXUH WKH\ H[SHFWHG
LPSRUWDQW IRU W KIHRH BERVERH RIEW DW®H) VXSSRUWLYH R
KDG DQ XQFRXQFLRXV EHOLHI WKDW DVVXPHV WKH R
PRUH DGGLFWHG WR WKH REMHFW ZKHQ WKH H[SHFW
DFWXDOL]JHG 7KLV LV UHODWHG XMKWHK LK)YGHYIVGEXBOMY
DWW LDW® GHKH O

JRUDFREVRQ IHHDQGJFRIUWDQIOWG\QDPLFV RI GHSUHVYV
WKH WHQGHQF\ EHWZHHQ WKH HJR DQG VXSHUHJR 'H
VHDRUWK %DELHV ZKRZKHWWHKNDGBRILEGWE W KDW WKH
FH SRZHUIXO DV RPQHSRMUHG\WFSDDHOMQVH RI UHDOL\
'HSULYDWLRQ RI ORGHJIL® H\ ZIDQ FW F5 HDU IR Y. 1§ ORRS@ RLWM



ZKLFK LV FKDUDFWHUL]JHGJRL OW LYW \D\Q G7 KiH M GLIUFR V V
L\M[SHULHQFHG LQ GHYHORSOPHQWDO FRXUVH WULJJ
SHRZPHH QRW ORYHGBFREDPRRQH

$ULHVWDLPHG WKDVBHBBOUWHWOLYWHEG IRU *GRPLQDQW |
WKWIROYHV 3'RPLQDQW RWKHUV  JHQHUDOO\ WDNHV W
LGHRORJ\ ,QGLHEGXGBSHI\HILR Q DRHQ/HKIE G FORW
ZRUN 7KRVH SDWLHQWYV IDLO WR ILQG DQ DOWHUQDW
7KH\ WL HYH WKH OLIH DV ZRUWIQOBQV ZIHUWK KD \¥ DV |
ORRNLQJ IRU RU WKH\ IDLO WR UHDFK WKH WDUJHW W
DWWDFKHG WR DQ XQUHDOLVWLF OLIH SODQ $ULHWL

7KH WHUP RI 3$QDFO\WLGEHBHSUHWV&LRQ63LW] DV D
VIQGURPH UHVXOWHG ZLWK EHLQJ)RAUHBIMWIDRMH R |1 URF
UHODWLRQVKLSY ZLWK WKH LQIDQW DQG PRWKHU LQ V
IRU WKH GHYHORSPHQW RI WKLV V\QGWRSBHLYHB® HU RP
PRWKHU DW OHDVW GXULQJ PRQWHKNG [L® KOCHARRYGH PR
JURDQLQJ WDNHV WKH SODFH RI WKH SHUVLVWHQW FL
DQG ZHLJKW ORVV DUH DOVR REVHUYHG 'HYHORSPH
PRQWK ZWLKGUD ZD\W DDV GRAFXH BIHR QWWDR W KW \U R
VSHQGV PRVW RI WKH GD\ E\ O\LQJ GRZQ LQ SURQH SF
D SHULRG LQ ZKLFK FKLOG QHHGHG PRWKHU ERWK SK
DJJUHVVLYH XUJHV WR R QM DO WLKFHD O ERBENQHESURIES L W ]

%ODWW GHVFULEHG WKH FRQFHSWV RI DQDFOLWLFD
PHQWLRQHG WKDW ERWK RI WKRVH GHSUHVVLRQV K
SHREDOLW\ WUDLW\WQFRULQQBD & QFKRHVFU RXKO EW QFO IOF
GHSUHVVLRQ IHHOLQJV RI ORQHOLQHVV GHVSDLU SR
IHDUV DERXW EHLQJ DEDQGRQHG \HDUQLQJ IRU EHLQ
DOVR REVHUYHG 7KXV H[SHULHQFH RI VDWLVIDFWL
SDWLHQWYV 'HSDUWLQJ IURP WKH REMHFW DQG FRSL¢



WKRVH SDWLHQWY )HHOLQJ RI ZRUWKOHVVQHVV ID
SURPLQHQW LQ LQWURMHFWLYH GHSUHVVLRQ 7KRVH
W KHPHAH BIKH [SHULHQFH WKIHQD @[S SWR YYDOOORI RWKHUV L
D ORW IRU EHLQJ VXFFHVIXO DQG SHUIHFW $FWXDOO\
WKH\ KDYHHZHIHHOLQJ RPAOUDMWAILFDWLRQ

BQFRQVFK®PXMMDFWHULVWLFV RI GHSUHVVLRQ LQ WHUF
DSSURDFK LQ JHQHUDO DUH OLVWHG DV IROORZLQJ

X 6XSHUHJR RI WKH SHUVRQ LV ULJLGO\ EUXWDOO\

X $SPELYDOHQFH HPRWLRQV DUH SURPLQHQW DW W
SHRSOH L@/ IOHUH IPRKHU VSRXVH SDUWQHU HWF
KDWH H[LVWV DV VLGH WR FWRGWF HRZHYHU KDWH L

X $Q LQWURMHFWHG ORYH REMHFW LV IRXQG LQ SH
DPELYDOHQW IHHOLQJV DERXW LW

Xx )HHOLQJ Rl ORVWOBRHWRIHWRQ@WHDO VLWXDWLRQ
JRU LQVWDQFH IHHOLQJ DERXW ORVV RI D ORYHG
ORVV PLJKW EH H[SHULHQFHG

X 7KLV IHHOLQJ RX @RR/Y\KBRNRXYGIMV K IRW WHDQWHI R 1 OF
WR HYRNH X\WQKRQMFDRG KDWUHG

Xx )HHOLQJ Rl KDWH RU KRVWLOLW\ LV GLUHFWHG WF
VXSHUHJR

X $V WKH LQGLY LIGRDW L DK BVQ @DHYIEV K R b WK R G KALFRMHHDOA
,QGLYLGXDWHHKDRWHO| DV ZRUWKOHVEHRRFIHY/O D
PHDQLQJOHVV ,QGLYLGXDO PD\ WKLQN WHKDW KH
SV\FKLF GHSUHVYLWQUNWIRUPHG

W LV FOHDUO\ VHHQ WKDW EDVLFDOO\ KRVWLOLW\
DJJUHVVLYH K UQHRHBWBUHVYRULRQ :LWK WKH GRPLQDQI
ULJLG VXSHUHJRJIBVJ DKWY LGH HEW H &L RWRI OL Q G RY LVEGKKL



bl
el

HISODQDWLRQ ZKROH DQDO\VLV LV IRFXVHG RQ DPEL"
VRXUFHV RI WKHE g]JW+<UN

7TRVXPPDUL]JH IRXU EDVLF SRLQWYV DUH VWDWHG LQ SV
LPSDLUPHQW RIFKMICOG PRWOKCHULRQVKLS PD\ LQFUHDVF
GHSUHVVLRQ 'HSUHVVLRQ FDQ EH UHODWHG ZLWK UHI
RI WKMHHRWYV WKDW OHIW IRU FRSLQJ ZLWK VWUHVV UFH
GHIHQVH PHFKDQLVP 6LQFH WKH ORVW REMHFW LV FF
ORYH DQJHU IHHOLQJWG  DWUHCGKEDORYWRHQ HYWRVWIOH LDSOL

'HVFULSWLRQ Rl %YRUGHUOLQH 3HUVRQDOLW\ 'LVRU
+LVWRULFDO % B BRHIRRK@FH BW %

7KH WHUP RLERWWWBG IRU WKH SDWLHQWYV ZKR SDV
UHDFWLRQV ZLWK UDSLG WHPSRUDU\ VHYHUH V\PSW
DQWKRVH ZKR SURWHFWHG WKHLU IXQFWLRQLQJ FKU
QHXURVLY DQG SV\FKRVLV 7HUQERQFHSW ZDV GHYHOF
IRU WKH ILUVW WLPH L@ RRBG/HIY W R WSZHMFQ LSEVH FEKF
QHMR VYQVSV\FKR D QDWHWLMFHOIQN H Q D KXV XVHG WKH
R| 3ERQIGHWD WRIWW O\ IRU WKR SDWLABXMIWRWLF V\SPWR
IXQFWLRQLQJ OHYHO LQ FHUWDLQ DUHDV EXW SUI
UHODWLRQVKLIMQWQGLQPSQYUPRQPHQWDO .MEWKWPHQ!
ERUGIHQJW DW HK BDYAWHULVWLFV VXFK DV WKRXJKW R
SODQQLQJ LQ HQYLURQPHQWDO DGMXVWPHQW GHIH
XQFRQWAPLRXON HV DR G MIEN@LWE MHFW. Q HIKDMW LR QV KL S\
=LOERRUJDFFHSWHG ERUGHUOLQH SDWLHQWYV DV VFKL
WKRVH SDWLHQWY ZHUH DSSHUDQWO\ QRUPDO EXW VX
PDLQWDLQ@ LW RRDONEWMR KOYWHDOLVWEEOERRXYIKW V
"HXW VFK VWDWHG UHFXUULQJ QDUFLVVLVWLF
SHUVRQDOLWLHYV LQVXIILFLHQW REMHFW UHODWLRQV



DQG IHHOLQJ RI HPSWLQHR VD IZ®RORIY 5 DINQLGH @ W NDIXIVAH VR
WR DFTXLUH DQ XQUHDOLVWLF 3DV LI’ KOLOFMHE\L DWW
RI RWKH U EBX\R 8 BPK

7KH FRQFHS\WLRBIERRHIHWULRQHG DV 3SVHXGRQHXURWLF
KLVWHURLG E\ (DVVHU DODWHN@WWY ZLWK VHU
GLVWRUWLRQV  E\ *LWHIONMAB® QG X QALWDMDEGRMI O1" E\
SERUGHUOLQH BHEMQODH®AW\ DQG 5REELQV DQG
SVEFKL]RL® SHW YV RE U XFMWHXEDH. U Q

JURVFK FRQWULEXWHG GLVWLQFWLYH GLDJQR
RUJDQL]DWLRQ WKDW KDQGOHV WKLV)GRVR K GiH 8 OLDQ ®Ht
WKH FRQFSMWKRWLF FKDUDFWHWL QDY GBWYSIDVOH VWKH |
UHDOLW\ WHVWLQJ LQ VRPH GHJUHH FXRMLNH USHVAHR KR V
RI HJR IXQWLRQV DQG H[VLWLQFH RI LQIDQWLOH REMH
REMHFW UHODWLRIRWER SV\FKRLVLV

.HUQEHUJ ZDV HIILFLHQW RQ WKH FRQFHSW RI ERUGH
GHVFULSWLRQ LQ WHUPV RI SV\RKDEVHGV UXKEM XWHU P.
S%RUGHUOLQHUSPQYRQMIRW\HRPSKDVL]HG TXBWWWMGD Q
REMHFW DQJ@WOIHYMWWUJ -DFREVRQ FRQWULEXWHG
XQGHUVWDQG UHODWLRQVKLS EHWZHHQ HJR FKDQJHYV
DQG IRUPDWLRDPRIQUXBRIWGKHROLQH SDWLHQWY -DFRE\

*UHHQWORIDIV\VLY DERGWREKRQWRVR MUHFODM WLRQV RI1 RI ERI
UHIOHFWLRQ RI WKHP RQ WKH UHODWLRQVKLS RI WKH
XQGHUVWDQGLQJ JHQHWLF G\QDPLF DVSHFWV Rl ER
EHKDYLRXUV . HUQEHUJ

ODVWHUVRQ H[SODLQHG WKH FRQFHSW RI ERUGHFH
UHODWLRQV XQLW 7KLV PRGHO IRFXVHV RGUMKH FKD
DSSURFKPHQWD W XEWDAD BIiG $\CH DIDBUIIMAURQ G XDWLRQ SU
ODVWHUVRQ



%RUGHUOLQH S H UR/DEQIHO@L WG HSQWRIWLGIBUZLWK WKH SXE
LQ WKH FDWHJRWR IRG DUVVUY GHHGIOL 8UDO $NEXGDN

'"HILQLWLRQ RI %RUGHUOLQH 3HUVRQDOLW\ '"'LVRUG

3DWLHKRVKERMWGHUOLQH SHUVRQDOLW\ GLVRUGHU DU
SV\FKRVLV DQG QHXURVLV DQG WKH\ H[KLELW V\SP\
DIIHFWLRQ WHPSHUDPH@DW LRKKD B QRX UH CHEMPRFEM U HDGE

'60,9 FLUWHULD RI ERUGHUOLQH SHUVRQDOL
FRPSRQHQWY WKDW UHIOHFW HPRWLRQDO H[SHULHQ
SHPRWLQDO LQVWDELOLVDK WKH FKR FB/QLES RADMDDPE R Q
WKHP 7KLV FUXWBUDY DPDVUHNRXOW RI REVHUYDWLRQ)
|OXFW XDW H G DDV QWHT R H P RHMWLRIDY % UDGOMWXDWLRQ
SUHYDOHQWO\ REVHUYHG 3DWLHQWV PD\ EHFRPH GH
GLVSXWDWLRXV PLQXWKNQBJR/ KRQ PDKHVRW K HE R X W
DSDWKH VDISKOEOG R F N

SDWLHQWY PD\ H[SHULHQFH EULHI SV\FKRWLF HSLVRG
HIKLELWHG D FRPSOHWH HUXSWLRQ DQG SV\FKRWLF V
UDSLGO\ UHFRWHIFHEB RWUWFRQGDWRRQYVY .DSODQ

3V\FKRW GHW PIDARVSHFLILFDOO\ HPHUJH ZLWK LQWHQV]
XVH RI WKHHYMWHWRW 1HYHUWKOHVV S\WFKRWLF HSLV
LQ WKH IRUPV RI XQUHDOLYVVERKVWREVHWWQRYQV PRLERK
GHVWUXFWLRQR WOIOH CDQMGLRIGDOLWY IHHOLQJV DV SD!
ERG\ RU WKRXJKWV WKDW FODLP GLPHQVLRQV RI SDW
GHOXVLRQV UHIHUHQFH LGHDV ,Q ERUGHUOLQH SRVL
W SULPWKLQNLYYHSURSWLPLWLYH GHIHQVH PHFKDQLYV
SURMHFWLYH LGHQWGHIFOM DRQ R QU IREAGY LSTRON. HIW HRDQ
SDWKRORJ\ LQ LOQWURMHFWHG REMHFW UHODWLRQV D
LGHQWLILFDWLRQWMDUKMXSROQMBRYBIUNQG VSOLWWHG
VXSHUHJR DUH QRW LQWHJUDWHG VXIILFLHQWO\ DQG
GLIIXVHG LGHQWLW\ \QGURPHHDEKMQRVHVWLQJ I1XQ



-_—
o

ERUGHUOLQH GHDYMWRCH QWLR QVHAD ZLWK WKH REMHFW
QRW GDPDJHG VHULRXVO LRENMBWVM FRIUORN UDRWHED B H U

3DWLHQWYV ZKR KDYH ERUGHUOLQH SHUVRQDOLW\ GL
ZLWK SHRSOH E\ FORP$DINWHOWKRR®RE FRPSOHWHO\
WKH\ SHUFHLYH RWKHUV DV IHHGLQJ FRQFHUQLQJ KX
HUDVH WKHLU SULYDF\ QHHGY DQG VDGLVWLF KDWH
OHDYLQJ WKHP ZKHQ WKH\ QRMSHSHGV R® HD QLGS HIDDH. PHD JE
VLQFH WKH\ XVHG VSOLWWLQJ 7KRVH SDWLHQWYV KD
VLQFH WKH\ IHOW ERWK KRVWLOLW)\ DQG GHSHQGHQF]|
WKH\ DSSURDFK RU WKH\ PD\ H[KLHLWH G\ HLWLDYIS PIQ
+RZHYHU SHRSOH ZLWK ERUGHUOLQH SHUVRQDOLW\
ORQHOLQHVV DQG W KMK H BRFRSHD HHHORY @ AP RAS\DSLIVHIG W
DWRSWYV IRU DYRL®&DGJEGRIQHPRGHVIRU DWHEKUHL HW KVQ.® HN £
PDLQWDLQ D IULHQGVKLS RU KDYH VH[XDOGLGWHRWR X
PHHW EHIRUGDGRE®DQ

7KH\ HWLEIREVIV@P® IPSXODWLYH EHKDYRRDW ULHO D@M. R
,PSXOVLYLW\ DQG GHBNLWHKOWLRXW® DUH WKHLU
FKDUDFWHULVWLFV 8VLQJ KLJK GRVH GUXJV DOFRKR
VH[XDO LQWHUFR X WK FE&KDWLLERIMDAMDN DUBHKDYLRXUV R
ERUGHUOLQH SDWLHQW YV IPOHRWXGSH\WYLBEQ® X @BV HGILLA
PXWLODWLRQ EHKDYLRXUV VXFK DV ZULVW FXWWLQJ |
DQJHU DQG GHWY HRBSWMWHMWAL WK HL | PWEREQY .DSODQ
3DWLHQWYV JHQHUDOO\ WU\ WR \WKIUM LV WK WWW DFWHG
DWWUDFWILRQ DY/ FRQFHURUD BWKDW REMHFW

7KH\ IUHTXHQWO\ VXIIHU IURP FKURQLF HPSWLQHVV
FRQVLVWHQW LGHQWLW\ MXGJHPHQW 7KH\ FRPSODLQ
UHVXOW RUVKDWHWRKDW GV WKH UXDIS GAIESWEND LQIOXt



=DQDULQL YH )UDQNHQEXUJ GHWHUPLQHG WKDW
RU VHSHUDWLRQ LQ HDUO\ SHULRGV LPSDLUHG SDUF
DEXVH ZHUH HIIHFWLYH RQ WKH HWLRORJ\ RI ER!
JUDQNHQEXUJ

%RUGHUOLQH SDWLHQWYVY GLIIHU IURP VFKL]JRSKUHQLF'
DV ORBUWP SV\FKRWLF HSLVRGHV WKRXJKW GLVRUGHF
VFKL]JRSKUHQWIN ZBIDMK. ERUGIBULTRQIG W UKMRE DILBWW\ H[K
HPSWLQHVV IHHOLQJ LPSXOVLYLW\ EULHI SV\FKRW
DWWHPSWV DQG GHPDQGQWL BBW R WLRQD WEDRARAFHILLS V
E  QERUGHBIDWKRORJILHV @WDWFLUDYOXWHF WHRJ DKL
GHSUHVVLYH SRVLW LFRQ @X b EMEHSHREFM RQRWIRVY FDS
VWD\ LWVHOI LV RRELOCDHMM@GRIRU VXSSRUW DQG
SDUHQWDO ILJXUHV LGHGWEFICFDWLRQ DUH QRWLFDEOH

%RUGHUOLQH SHUVRQDOLW\ GLVRUGHU WDNHV SODFH
SHUVRQDOLW\ EHKDYLRXU DQG QDPHG DV HPRWLRQD
FODVVLILFDWLRQ RI PHQWDO DQG THKDMMWLRHD E\G1RAF
KHDO\W & LRDWA2R Q

TDEOHPRWLRQDOO\ XQVWDEOH SHUVRQDOLW\ GLVRUGH

) (PRWLRQDOO\ XQVWDEOH SHUVRQDOLW\ GLVRUGHU
,PSXOVLYH W\SH
%RUGHUOLQH W\SH




7TDEOHDJQRVWLF &ULWHUIBDUNRRQBRUWHGOQVRHGHU

$ SHUYDVLYH SDWWHUQ RI LQVWDELOLWD J LBQNEBQ 6 HBDWRIMQHD® U |
LPSXOVLYLW\ EHIJLQQLQJ E\ HDUO\ DGXOWKRRG DQG SBHVHQW L
PRUH RI WKH IROORZLQJ

IUDQWLF HIIRUWV WR DYRLG UHB®W'HRW RAD 1QFOE GCHOL @ GRLQEPDL
PXWLODWLQJ EHKDYLRU FRYHUHG LQ &ULWHULRQ

D SDWWHUQ RI XQVWDEOH DQG LQWHQVH LQWHUSHHRQDO Ul
HWUHPHQLRDWGRD DQG GHYDOXDWLRQ

LGHQWLW\ GLV®XD & B QIFHHU \PLDAWGHBD O M RV WHDEDH RAHV HO |

LPSXOVLYLW\ LQ DW OHDVW W BR DLHDY WK D WHPSINHXE R@/HE Q AH. |
DEXVH UHFNOHVV G UILRW R JQRMY) 1) FOX\AKPIXX\LIFQ GWOR U EHHKOD YLRU
LQ &ULWHULRQ

UHFXUUHQW VXLFLGDO EHKDYDRWLOBWWQIU EWKRYLRKUHDWY R

DIIHFWLYH LQVWPEU®RHW\ UOF WILR' LIV L RW BARIARE HHUG DV SK R
LUULWOEDQIWHW\ XVXDOO\ ODVWLQJ D IHZ KRXUV DQG RQO\ UDUF

FKURQLF IHH OLQJV RI HPSWLQHVV

LOQDSSURSULDWH EQO®W®Q ¥R @WQUR O GRULD GXOHIWW WG LW SOD\V RI
WPSHU FRQVWDQVWKPUADO UHFKWUYUHQW

WUDQVLHBWDWWE K\DWDQRLG LGHDWLRQ RU VHYHUH GLVVRFLD

(SLGHPLRORJ\ RI %RUGHUOLQH 3HUVRQDOLW\ '"LVR
D3UHYDOHQFH DQG )UHTXHQF\

/LIH WLPH SUHYDOHQFH RI ERUGHUOLQH SHEHVRQDOL
6ZDUVID HW E\ &RLID HW DQG E\ *UDQ@W HW
3UHYDOHQFH LV KLJKHU LQ FOLQLFDPRWDPSOH
WKH SV\FKLDWULF SDWREBOWWKH KRVSLWDOL]HG SV\F
‘LGLJHHLVVPDQ JRU DGXOWV LQ HSLGHPLRORJLF
SUHYDOHQFH Rl ERUGHUOLQH SHUVR@IOLWY GLKIRUG
8QLWHG 6WDWHV UDQJHG ,Q DG G REMRIL QBIGF RWISR. QN
VWXGLIWHWQLWRLEH PRUH IUHTXHQW LQ ZRPEG WKDQ LQ
UHVSHFWLYHO\ /LHE HMHQONKH GLVWUYEWWNRQ RQW
FRQVLGHUDMK.BBOWLHQWY ZLWK ER UGPHKHDOPH SHYVRIQ
VWXGLHMSDWLHQWY ZHUH UHSRUWHG WR EH ZRPHQ

%HUQVWHLQ HWRRQG G D VRFLHW QB DWMXGRI@ MAHKWR & L
DW DQGV R®DQG WKH\ WABSKRNOWAG ZHKMWGEDUQR VH G



RQH RI SHUVR QD WIKDWGRNQWGR @KH QQV'6® PHQ DJH HJ
DQG RI WKHP KDG ERUGHUOLQH SHUVRQDHOL W\ GL
DO JHZLQVRKQ HWRIQGXFWHG D VWXG\ ZLWK
WKH DJHV RI DRMGQ G HTKHA\IV\SPWRPV RI D[LV |,
DGROHVFHQFH SHULR GERHV/GHDFEQDQ® \S\W U BIR BIDAORRK\QG L \
HW DO W LV UHSRUWHG W KD W DVIKELFE X & HWIZ\M O\ P SR
ROG UHDFKHG SHDNHDHWHROGERRE WKWHWRI\FRPSOHW
GXULQJ OLIH WLPH LYDUHARUWHG DV
'HVSLWH WKH RFFXUHQFH RI VOLJKW FKDQJHV E\ WK
IRQIJWLW XXGLRGLHY LQGLFDWHG W K DSW RGIWHRAYG MR Z®ILL
VFKLIRSKUHQLD KRZHYHU SDWLHQWYV K DG RIUSSHR G
IUHTXHQWO\ 3DWLHQWYV DUH JHQHUDOO\ GLDJQRVHG
DERXW MRE PDUULDJH DQG RRVKHLQ GVYX®NUDKIGRU HW
SRVVLEOH WR QRWLFH WKLV GLVWRUBGHS OBWMGRENPD O
F

EHQHWLF )DFWRUV

)DPLO\ IDFWRUV FRQWULEXWH WR GHY HORSFIFHUN RQ E|
HWO *ROGPDQ HWHSRUWHG HKODAW RQH SDUHQW
DQG DGROHVFHQWYV GLDJQRVHG ZLWK ERUGHUOLQH
SV\FKRSDWRORJ\%EBREWUOLQH SHUVRQDOLW\ GLVRUGH
UHODWLYHV Rl ERUGHUOLQH SDWLHQW VZKW QRRXRFIE DWt
ZLWK JHQHUDO SRSHM@DWLRQ 'HROBPDIQR QD LWH HLH TRH Q
WKH IDPLO\ KLVWRU\ RODERDBIGHEW LQH SODZHHUQWVYH PR
DPRQJ ERUGHUOLQH SDWLHQWYV @KWH@® ER RBIDGRWG Z LW K
PRRISIIHFW GZVWRKERUINMGHUOLQH SHUVRQD OLWS\O®IQVR UG
6DGRFNG 7RUJHDWVHQ ARQGXFWHG D WZLQ VWXG\ D
WKDW ERUGHUOLQH SHUVRQDOLW\ GLVRUGH® zZDV U
UHSRUWHG WKDW HQYLURQRHYW IRGD | B F WHRGMEZARU K W R
'LVWIB®D HWFRQGXFWHG D VWXG\ ZLWK WKH



IHWKHUODQGV %HOJLXP DQG $XVWXULD DQG WKH\ Il
SDUWLFLSDQWYV IURP ERWK MWWNOVKRZMG Z\DM\W LROQE W
WKDW SUHYDOHQFH RI PDMRU GHSUHVVLYH GLVRUGHU
SUHYDOHQW DPRQJ WKH ILUVW GHJUHH UHODWLYHV
GLVRUGSHAWBOOMGR FNH

B LRORADNBIG ([SODQDWLRQ DQG 3VUHCRESKIMDQWD FR

1HXURELRORJYRBR DIVFWHRSXOVLYLW\ DQG HPRWLRQ G\
XQGHUVWRRG LQ ERUGHUOLQH SHUVRQDOLW\ GLVRUG
VHURWRQHUJLF IXQFWLRQ LQ PDOH DQG NHHPD GIMW TDON L
6RPH SDWLWRWBRUGHD@LNQBLSRUBRQ H[KLELW
GHFUHDVHG UDSLG H\H PRYHPHQWY 5(0 LPSDLUPHQYV
VXSUHVVLRQ DQG DEQRUPDO W\U\WRSULQH VHFUDWLF
REVHUYHG LQ VRPH GHS$WHS9®OWERFIWRUGHU FD

([FHVVLYH VHQVLWLYLW\ WR QHJDWLYH VWLPXOXV DQ(
DPRQJ ERUGHUOLQH SDWLHQWYV ZDV IRXQG DV UHOD!
OLPELF VI\VWHP VWUXFWXUHV RQOWWKHXDDRHDWLRI) VG
FRQWURO GHILFLW ZDV IRXQW WR EH UHODWHG ZLWK
SUHRUELWDO FRUWH[ $QHULRU FLQJXODUFDESUHV
FRQQHFWLRQ RI WKL\WIGAKWHRANGHU .HUQEHUJ

5HJIDUGLQJ WKH HWLRORJ\ RI ERUGHUOLQH SHUVRQDO
DUH UHVSRQVLEOH IRU HPRWLRQDO UHJXGOWERP DQ
UHJLRQV Rl WKH EUDLQUSIRXQOWH & RXN VRO MW

3KDUPDFRWKHU®D SRUWKH GLIIXVLRQ RI VSHFLILF SHU\
GDPDJH SDWLHQWYTV ZKROH IXQFWLRQDOLW\ $QWL
PDQDJHPHQW KRVWLOLW\ DQG EULHI SVI\FKRWLF HSL\
XVHG IRU WKH WUWDMYAHPWRRRBI \GHBWH DPRQJ WKRVI
LQKLELWRUV DQ&H AUIHBWLQY.H EHPKSDNL\RXYUS/L D PHISQ [IRH V

HVSHFLDOO\ DOSUD]JRODP ;DQD[ LV XVHIXO LQ DQILF



SDWLHQWYV H[KLELW GLVLQKLEDW VR DRIMROW DRMEW. PDQF
.DUEDPD]HSLQH 7HJUHWRO PD\ FRQWULEXWH JORED
BHUDWRQHUJLF DJHQ@WWRYQRK 0 XR{ & WILGHDIS 0Q /RPH
6DGRFNJ

3VIFKRDQDO\WLF (HRUBHMLR® BHUVRQDOLW)\ 'LVR!

.HUQEHUYYV 9LHZ

.HUQEHUJ FODVVLILHG SHUVRQDOLW\ SDWWHUQV DV

RUJDQL]DWLRQV DQG DOVR FODVVLILHG FOLQLFDO |

SV\FKRWLF RUJDQL]DWLRBDPO LM QEHVW LEDIVB GG G HIHQ

WR GHWHUPLQH GLVWLQFWLYH GLDJQRVLV DPRQJ WKR

LGHQWLW\ LV LQWHJUDWHG DQG UHDOLW\ WHVWLQJ L

GHIHQVH PHFKDQOWRN W EDQW/GH MRBLYV PV DUH, ®HOQWR L WY H (

GLIIXVLRBHQVLQ ERUGHUOLRYHJDQ@IGDSWM\KRRWBROLNH

SDWLHQWY SDWLHQWYV ZLWK SV\FK W VYR IRQUNMLY K] DAALC

REMBBWLWWLQJ DQG RWKHU SULP RPSYH Q3-HE HAL WK PLHA

XVHG DV EDVLF GHIHQVH PHFKDQLVPV LQ ERWK ERUG

'"HIHQVH LV UHOBWW®& LA WRQUOWFM LQ QHXURWLF RUJL

RUJDQL]DWLRQ PDLQ 8XBBBWH \LR/Q B OHRIG QAMIAYEMH J U
E

.HUQEHUJ HYDOXDWHG SHUVRQDOLW\ RUJDQL]DWLRQ

FRPSRVLGMDP®DP GLPHQVLRQV DQG UHDFKHG UHVXOWYV

L 6FDWWHUHG DQ[LHW\ VSHFLILF W\SHV RI SRO\V\P
VIQFUHWXFR DVSVESRKRWLF:XEGGEHO  FKDUDFWH
SV\FKRORJ\

LL 6RPH RI HJR GHIHQVH V\QFUHWSNPMLRRADIRUEBBNC(
DQG FRPELQDWLRQ RI VSHFLILF GHIHQVH PHFKI
LGHDOL]DWLRQ ILUWMR QR GR\Q IRD OS URMHIFSRWHQFH
SULPDU\ SURFHVV WKLQNLQJ

LLL$ VSHFLILF LQWURMHFWHG REMHFW UHODWLRQV S



LY &KDUDFWHULVWLF LQVWLFWXDO FKDQJHV VSHFLI
JHQLWDO DQG JHQLWDO SXS RWQDNXEDEHWL RWK H) HHH I
.HUQEHUR

'"HVFULSQROMOMRWUGHUOLQH SDWLHQWY JHQHUDOO\ KDY
QRQDWWULEXWDEOH DQ[LHW\ 3KRELDV PRUH WKDQ F
DQLPDO SKRELDV IHDU Rl EOXVK DFURSKRELD HWF

ZDVK DQG EHFRPLQHGLRXIKWEVHWHK SDUDQRLG DQG K
FRYHUVLRQ V\PSWRPV PRUBM DMWKRESRQHHGD ZQMNKL K\
SWLIJKOLJKW FRQGLWLRQV' IXJXH DQG LPSDLUPHQWYV
HIKLELWHG LQ WKH IRUP RI SRVY\JH®QH R/ FG 8 XHSIRW HR/Q K
RU V\FORWKLPLF SHUVRQDOLW\ RUJDQL]DWLRQ LQFO
VHYHUH SDUDQRLG WHQGHQFLHV VFKL]JRLG SHUVRQ
DGGLFWLRQ DQG VXEOHYHO FKDUD FRUW UNMPHSQE I FRH QW2
RU PRUH V\PSWRPV VKRXOG JLYH ULVH WW RDKRRIX KN |
SHUVRQDOLWH WQBEHUFIW X U HD

6WUXFWXUDOHY@EGWL\GLVFXVWRORIW RX FE/RXGIHW G DQH
XQGHU WKH WLWOH\RIURFHS/ W R/ISUONLQJ VSHFLILF G
LOQWURMHFWHG REMHFW UHODWLRQV FDWHJRU\

1RWYSHFLILFHDODRQHWWQEHUJ PHDQV ODFN RI DQ[LHW\ \
LPSXOVH FRQWURO DQG ODFN RI VXEOLPDWLRQ FDQU
$EVHIQR!| GLIIHUHQWLDWLRQ EHWZHHQ WKH VHOI DQG |
DQG ORVV Rl VKDUSQHVV Rl WKH ERUGHUV DFFRPSDQ
DVSHFWV RI HJR ZHWDNMHODMWBGGZLW KR EWKHHF \§ D WHRADIRW \
.HUQEHUG  QWHJUDWLRQ RUDMRSONUBFRRYOHMQH LQ
SHUVRQDOLW\ (VSHFLDOO\ XQLWV LGHDOL]JHG E\ SL
GHULYH@HGR®XV FRPSOMWLOHG WR EH LQWHJUDWHG 7
LQ WKH IRUP RI GLVVHWWOHPHQW RI PRUDO YDOXHV
H[SHHQFH IHHOLQUNGRITSPMOHWDELOLW\ WR RUJDQL]H
YDOXHKVYFK DSSHDOUPVLQRORH|BLQEXNVOG PDQLSXODWLRC



PLVWUHDWPHQW LQGWHRW HMIHYIERAVHG \ LS HUUBQFHG
WKH IDFW PDNHV SDWLHQW WR IRRP \PHRUIH $SWRBKKIRWP \& FD
PRVW LPSRUWD @WD WX KD\ SKRRAZEWRMDFWHG DJDLQVW |
SORDGIUQEHUJ E

6OLS WR 3ULPDU\ 7KDRXLQJ BDORNHNR SULPDU\ SURFHYV
PRVW LPSRUWDQW VWUXFWXUDBUWRGLEDWR URUIIDCE
5HVXUWWLHR Q RI LQW UREWHFRMH @ HHIDUW/OLRIQY WRIORWLEY QJ H
SULPLWLYH LPSXOVHV LV GHVFULEHG DV UHYLYDO RI C
ZHUH HIIHFWLYH RQ WKH LQWHUJUDWLRQ RI FRJQLWL
LQIOXHQFHYRIHXMUW PBMELSH REMHFWY DQG VHOI LPDJF
RI VHOI OLPLWVY DQG UHJUHVVLRQ RI HJR WR WKH SUL
RFFXUHG LQ ERXGWWE HIQW HV WP HFQWQ EPDO® QFHHQW D O
HEPDQLDWLRQ SDWLMWQWW SUDRPNO\DERKWELWKH H[LVW
GLVRUGHU LQ WKHLU WKWV QW BRIRWKY MG 1HHLYRIN MKW |
WKH EHVW GLDJQRVWLF WRRWO R || FBBWILERRFHAW MKIL YNNI
.HUQEHUH

6SOLWWIYQGLQJ WG IRENHEF YDWXUDO LPSXOVHV WHQ
SDUWV OLNH QHJDWLYH DQG SRVLWLYH RU JRRG DQG
YDQLVKLQJ EDG DUH YHUBIFRDQRN®YY HXOG W HEDMMHIFEH W Z
DQG 3JRRG VHOI® DWWHPISVWVHEGRVHQWHYUDWMWHPSWV
EDG SDUWV RI LQWURMHFWHG REMHFWY VHSHUDWHO\
G\QDPLFV RI WR&HRWXBIQHYRUGY DV WKH LPSRUWDQW
PRWKHU WKDW VXUYDIWWZR @ IHIRUMM WHSMR SOH ZLWK
DVSHFWV HJR LV DOVR H[SRVHG W RSW S\OKHV W IK@IJ R M
VSOLWWHG DV FRPSOHWHO\ JRRG R UDEIEG FRFKHR XUILKIW \
RSSRVLWH DQG SHUFHSWRRRXW HVKHQLIQO | LHHIGEI\V E
VEFDWWHUHG DQG SRODUIUHBLWKXKYU®D DGGLWLRQDO PHFKk
VSOLWWLQJ DUH OLVWHG DV SULPLWLYH LGHDOL]DWLI
SURMHFWLYH LGHQWLILFIHWDRG W& HIQY.IDDOD L RIPWQLES @ W &I F



GRPLORYMHU WKH ERUGRI)OLDHY SDWHLZQ®HQ\ VSUHDG
SV\FKLF VWUXFWXUBUBHOW® 2ZMK I\ IHP DY HIR 7KXV FR
DUH JHQHUDBOR MWID\E HMQ W K DXVD \OHR DEGSHOG. VE WML R JL P S F K D
WKH SHUVRQ WR VDYH KLPVHOI IURP WKH FRQIOLFW
3ZHDNQHVV Rl HJR DYGROUGWIMEIWRWP KM IXHUQEHUJ
.HUQEHUJ SRLQWHG RXW FOLQLFDOO\ |IR%B8HDWHLFF HR/
GHULYHG IURP SURMHFWLRQ DQG FRQIOLFW ZKLFK D
H[SHULHQFHV LPSDLUPHQWY LQ LPSXOVH FRQWURO V
SFRPSOHWHO\ JRRG" DQG 3FRPSOHWHO\ EDGRSBFHVVI
EHWZHHQ *HQWLUHO\ JRRG” DQG *HQWLUHO\ EDG’" *XQ
S,GHQWLW)\ GLIIXVLRQQOGQRERHR MHKBIVE REH®HRWI VQW SHUV
RUJIQLLRQ DQG LW PHDQV ODFN RI LQWHJUDWHG VH
SHUVLVWHQW RRI@THBMRQ ZLWK VHOI &RQGNWRE®QV W
SHUVRQDOLW\ DSSHDUHG LQ YHU\ SODVWLF XQFOHDU
LI’ SHUVRQDOLW\ PD\ EH HYDOXDWHG DV LGHQWLW\
LQDELOLWD ® RDUWMBENDLOQHD FRQVWDQW FRQVLV
W\SLFDO FKDUDFWHULVWLV¥W HRQ FER BG MEZRL QPS RWHD/Q W
LQGLFDWHY LPPDWXULW\ RI FRIQYLYWHQWVHQ & QHWRE
L&ROHUDQFH WR OWRHROQ® HRUYH DLQ/G GMISH HVWICRE R1 D
HIFHVVENH/ LWLYLW\ WR EHLQJ DEDQGRRHGHUREBHUYV
LGHQWLWL\ GLIIXVLRQ PDQLIHVWY LWVHOI ZLWK LQD
FRQFHSW 3HUFHSWLRQV D G®IGVWERX UKW B ® DRXGWF R OW M
DOVR FKDUDFWHUL]JHG E\ IHHOLQJ RI HPSWLQHVYV
EHKDYLRXWUROHUDQFH WR ORQHOLQHVV FRPSXOVLY}
DEDQGRQPHQW GHSUHVVLRQ DOLHQDWLRQ WR VHOI
GLIIXVLRQ ,Q LGHQWLW)\ GLIIXVLRQ JRRG DQG EDG RE
,Q RWKHU ZRSWV FIRQHOI DQG RWKHU REMHFWYV WKD
FKLOGKRRG E\ WKH ZD\ Rl UHODWLRQVKLSYV H[SHULHQ
IHHOLQJV KDBGHBHMEOQ WHGW 7 KXV LSHIRS\DIHX XK RVE DY HO
H[KLELW D FRQRQ/OWWIVWPBHRU WKRXJKW IHHOLQJ DQC



H[KLELW VHYHUH HPRWLRQDO IOXFWXDWLRQV H[WUHI
7XUD G .HUQEHUJYV LGHQWLW)\ GLIIXVLRQ V\QGUR
VHOI” E\ ODVWHUVRQ QWIEMMIQEW RHGFR IRUPDWLRQ

XQGHYHOR®HAHHOLQJ E\ *XQGHUVRQ 1HXURWLF FDV
LGHQWLW)\ GLIIXVLRQ HYHQ L& KWQXDPWXB®Y Y RFPF R.PIIIIX

SULPLWLYH ,GHD®EHIW L RORWHHUH) WK HREEMHFWYV DV FRP
VLQFH WKH LQGLYLGXDO KDV DELOLW\ WR SURWHFW K
VXUH DERXW WKDW LQGLYLGXDOYV RZQ DJUHVVLRQ
REMHFWV ZRXOG QRW VWDLQ RLY H RIGUOSON ]WWRRB RB
FUHDWLRQ RI XQUHDOLVWLF FRPSOHWHO\ JRRG DQC
GHYHORSPHQW Rl HIJR LGHDO DQG VXSHUJR QHJDWLY
LQFOXGH DFFHSWDQFH Rl WKH DJUHVVXREORWRYB URGXV
DQG IHHOLQIZRUUXHWOWERXW WKH REMHFW GHULYHG
LGHDOL]DWLRQ LV D SULPLWLYH DQG S U RMKFWQRHGS K
RI SURWHFWLYH REMHFW IURP WKH ZRIWE@JLOOHG ZL\
.RKXW HYDOXDWHV LGHDOL]DWLRRK®W D GHYHORSP

(DUORUYW Rl 3URMHFWLRQ ©GB GWILURMMFKIDRINPY Rl GHQ
DQG UHSUHVVLRIQOWHW®RR®UWXHQRLLPSX\WOUHY B RREW ILLR
7UDQVIHULQJ DQG UHIOHFWLQJ WKHP WR WKH RXWVLC
WRZDUGV RQHYV VHOI DUH WKH PRVW LPSRUWDQW SU
PHFKDQLVP HQDEOHV LQGLYLGXDO WR WHH VKKNQGIHW KE
RWKHUV ZHUH DEOH W RRQRMM\BMS KA R\OH @ G\W R DH) J H U

PLIKW WKLQNKWWD\W RIMUBIQEU\ WR KLP ,Q WKLV SUR
PHFKDQLVP VD\V 3, KDYH DQJHU DQG KDWH KBURMHFW
DQJHU EXW , GRQIW&DYH" g]W+UN

3DMQWYV ZLWK ERUGHKDYQH GWHYRODW WHQGHQF\ IRU
SXUSRVH Rl SURMHFWLRQ LV WR H[WHUQDOL]H EDG D
.HUQEHUJ DFFHSWV SURMHFWLYH BGRO®WEWERQ PRI KD



SURMHE®/H@WLILFDWLRQRIGHFI\WURQ|WPRIFK®WLVP VLQFH
SURMHFWHG WR DQ H[WHUQDO REMHFW KDV QRW VHHQ
UHODWLRQVKLS EHWZHHQ LPSXOVH DQG VHOI JRHV R
REMHFW 7KLV DQ[LHW\ ZKLFK UPYXOXB\ RAQR DSU R M FH\W
EHJJLQJ WXUQV LQWR IHDU WRZDUGV WKDW REMHFW

RUGHU WR SUHYHQW REMHFWV WRZDUGV VHOI 8VDJH
JLYHV ZD\ WR ORVWRRWKRUBHUG RHEM B F WQD\QHEO E \D WY K
VHO|I DQG REMHEMWKFRRIDFK RWKHU FKRRWLFDOO\ .HUQ
'HQLDYWRUGHUOLQH SDWLHQWY YHU\ IUHTXHQWO\ XV
PHFKDQLVP OHRRGHSHIQG HQW W 2\R HPRVWQLMVRFQ B & VL PLSHRQJGN |
WKH IDFW H[SHULHQFHG DUH GHQLHG LQWHUDFWLYH
3DWLHQW LV DZDUH RI WKDW KLV WKRXBEKWV Z$HHWFH
FRPSOHWH O\ XR/SXDRVIWLRHW KRZHYHU SDWLHQWYTV DZD!
LQWPM RI IHHOLQJY DQG GRHV QRW DIIHFW IHHOLQJ IR
ERQG EHWZHHQ WKRVH WZR HJR VWDWHVY FDQ QRW EH
DZDUH RI GHQLHG IDFW KRZHYHU SDWLHQW IDLOV
. HUQEHUL ORVW REYLRXV SV\FKRSONIMRMRIY LWHK® V¥
XVDJH Rl GHQLDO LV PDQLD 3HRSOH LQ PDQLF PRR
OLPLWDWLRQV VOHHS QHHGV HFRQRPLF SUREOHPYV
PRUWDOLW\ 'HSUHVV ILRHD ®@DWHYY QHIDMIIRMUD EOH ZKHL
WHP SV\FKRORJLFD @®\ DO®LASFRUWD QW

2PQLSRWHQFH DQG %EBRMYK RO LWIKRVRIQWZR PHFKDQLVPV
XVDJH RI SULPLWLYH LQWURMHFWLRQ DQG&VIHE WEWRYH F
PHFKDQLVPV PD\ VRPHWLPHV IOLS EDFN DQG IRUWK

FRKHVLYH UHODWLRQVKLS ZLWK LG MDRX UG WREDWH W F
WKRXJKWRQBS®RAMH %RUGHUOLQHG ISD®LLHGW 8 H WURI® WE
SRVVNVRLE®B DV LI WKDW SHUVRQ ZDV SDWLHQW{V H[W
DUH REVHUYHG DV XQGHUO\LQJRIDRWWRVVGHEHRE @6 FVGH
DQG RPQLSRWHQW WHQGHQFLHYV DUH RIWHQ IRXQG E
FULWLFLQPHDQBULW\ IHHOLQJV Rl ERUGHUOLQH SDWLF



XQFRXQVFLRXV EHOLHI DV WKH\ KDG ULJKW WR H[SHI
RMHUV EHLQJ WUM®WWHSH BVD®US M RS I0FK WAMLIGH. REIM B PV
D VHOWPRILSRWHQFH ,I RXWVLGH REMHFW IDLOV WR S
WKHQ LW LV DERQGRQHG D QX H XWSIHYQ.® DG | DBM DR/@ @RV F
E\ SDWLHQW DUH OLVWHG DV GHPROLWLRQ RI WKH
HVSHFRDDO\GHVLUHV UGHNHQQWLXB OWWQYEDOL]DWLRZC
SUHYHQW WKHP WR EH VFDUHG DQG KDWHG FUXHOV
EDFNJURXQG GDPDJHV LQWHRQDORDEG IREFBIWWR QHR
. HUQEHUN

. QWHUQDOL]JHG 2EMHFW 5HQD®RBGMUBDRMORELRI\ ED
SDWKRAORIXQGWLQRIMHFWHG REKHLAW LWH 0D WYLRRAD BBNRIV V/ L E
VIKWKHVLV RI JRRG DQG EDG LQWURMHFWLRQV DQG
SFRPSOHW H O ¥FIRARREI HWQHO\ EDG” LQWURMHFWLRQV DUH
HQJDJHPHQW RI OLELGLQDO DQG DJJUHVVLWHHRPSXOV]
HPRWLRQDO GLVSRRQWARHQOBEGFD WKDW LQFOXGHV I
HPRWLRQDO VWDWHY 6HFRQGO\ LI QHJDWLYH DQG S
ZLWK HDFK RWKHU LW ZLOO QRW EH SRVVLEKOM WR U
UHSUHVHQWYV DHBEUWN @FH DR W R WHD IDAQIY J%RQVE HU O L Q
RIWHQ KDYH LPSDLUPHQ®W Y QLQ DIYE L B EW YD/R G7EMHD W V

GHSUHVVLYH UH®EWLRDEDEBERMHD QJR U EHQ @ HEHI HQ I
E\ H{(WHUQDO IRUFHV UDWKHU WKDQ PRXUQLQJ IRU Ol
EHDFXVH RI WKH DJUHVVLRQ WRZDUGV WKHPVHOYHYV
SFRPSOHWHO\ JRRG’ DQG *FRPSOHWHO\ EDG” REMHFW
VXSHRUHLDWHJUDWLRQ 6DGLVWLF DQG RYHU LGHDOL]
LOQWHJUDWLRQ E\ GLVWRUWLQJ SHUFHSWLRQ RI SDLU
GHPDQGLQJ DQG LQKLELWLYH DVSHFWV RI VXSHUHJR
DQG SDUHQWDWLYPDOMVHBUHQWERUGHUOLRGUSDW LMQYWI
VHOI LPDJHWRBLQWDIHFW RQ HJR 7KH\ DUH FRQWUR
DUH IDLOHG WR EH LQWHJUDWHG 7KXV HYDOXDWLRC



SDWWHUQ LV IHFWMWEYHPAVWHQFH RI FRQWURYHUV
LGHQW MLUADW LROWLHQWYV 3DV LI'NTXDOLW\ .HUQEHUJ

JRUPDWGRQD®LF $QBUWQNVMWDO DJJUHVVLRQ HVSFLDO
SOD\V DQ LPSRUWDQW UROHODQ (ERHKOBHDPWGIK LSHULMR/Q
SHUVRQDOLW)\ DUH LQFUHDWBGWR® ISHFMRG EHQ\GZ HH Q LS
PDWXULW\ RI RHGLSDO FRQIOLFW R VOKHHV HFRUEHD QG
H[SHUIH{BARMVLYH LQKLEMNDRQNVINQRQYLROKHQVW \HDU\
SUMHQLWDO SHULRG H[FHVVLYH DJJUHVVLRQ LV UHI
SDUHQWDO LPDJHV LQ D SDUDQRLG PDQQHU ORWKHU
UHIOHFWLRRGRVWUP @ QG B DIDQ GDICDWW L\WW RZWDIU GV PRW
HIWHQGHG WR IDWKHU DQG PRWKHU $JUHVVLRQ WRZ
IDWKHU LPDJH DQG H[FHVVLYH VSOLWWLQJ SURFHVV
FKLOGTYLFLRXV F\FOBWW BOKGWQBR®D RO QEEMULHR MW FW LR
VHOI RU REMHFW LPDJHV WKDW GHWHUPLQHG DV DJ
SV\FKRVLVY DQG ERUGHUOLQH SHUVRQDOLW\ RUJDQL]D
DJJUHVVLRQ LQ WKH EDVLV Rl ERUGHVYOLQWMHRNWKR (
VSOLWWLQJ SURFHVVHVY DQG WKHLU SDWKRORJLFDO |
REMHFW LPDJHV 2XWFRPHV RI WKH H[SUHVVLRQ RI
GHYHORSHG LPPDWXUH RU GHYHORSHG PDQQHU D
H[RCWDWLRQ H[FHVVLYH GHPDQGLQJ PDQLSXODWLQ
UXGH 1HHG RI PDQLSXODWLQJ RWKHU SHRSOH LV I
HQYLURQPH QRV SIUH RIWGW UR WF X U L@/ HRISPR DB RSLUGL PH D U
ZLWK UHIOHEW VR QYR DHOI| DQGQEENMH®W LPDJHV .HU

.OHLQYV 9LHZ

$FFRUGLQJ WR .OHLQ BSEMHRNLG ISR BDWDR@®DAWH LQ WK
REMHFWY 7KRVH REMHFWY DUH VSOLWWHG LQ WZR S
H[SHULHQFHV WKXWW IBPEWDW® RU GLVVDWLVIDFWLRQ
VHSHUDWHO\ E\ SHUFHLYLQJ WKHP DV 3FRPSOHWHO\ Ji
RI GHIHQVH PHFKDQLVP WKDW GHWKULVESBVDRW R S OLLWV |



DV VRKG]VLQFH WKH VSOLWWLQJ PHFKDQLVP LV XVHG |
LV SDUDQRLG 7KH PRYWHISRRPUYRNV YIHQ GWHUH VXFK D\
SURMHFWLRQGBSQRNMHFDMWIHR @ DUKH VX QHFWLLRG DDV LF |}
EXOODHGRUEHG )L[DWLRQ LQ WKLV SHULRG JLYHV ZD
SDUDQRLG SV\FKRVLNWYD QRWXUGWHQIQMH WKLV SURF
DQG GHMEHHORVLWLRQ WDNHV SODFH E\ EHJLQQLJ IURP
7KLV G UM FDOOHG KL RDGDRRIGN LK QP DK RDBNEHY ¥
IURRXWVLGH DV D UHVMXRAM\ RLGO ROMHWIVER @H+ L ZRQY
SDUDQRLG DQG VSOLWWHG HJR DRG VARPIS GHW @D ¥ FFD
VFKL]RIQE O

%DE\ VEKOLREMWFWY DV SURBGXEHEVMSHFRWVXEH SUHYHC
SEDG RENMHF@MW H[SHULHQFHV HYHU\ NLQG RI GLVVDWL\
GHIHQVHY DUH XVHG IRU LGHDOL]LQJ BRRRG REMHPW D
NHHSLQJ EDG REMHFW DV EDG RQH 6SOLWWLQJ LV D
SURFHVV %RWK REMHFWY DQG LPSXOVHV DUH VSOLW
VHSHUDKMLIOG\ WKH JRRG BREMHAWWG BHEHASDQWWCUHEDG
UHIOHFWHG WR RXWVLGH )RU .OHLQ HJR H[LVWHG VL
HJR IDLOV WR EHDU LWV RZQ DJUHVVLRQ DQG DWWUL
7KLV UH| QHBRWVYRRXWE WKH [HDWR RW VIHH BEXMIFRMQ 0RQ G
EHLQJ DEVRUEHG" 3URMHFWLYH LGHQWLILFDWLRQ LV
WKLV SHULRG ,Q WKLV FRQWH[W EFMRFEIRQBQW\DW WKL
RXWVIKGHD WKH RXWVLGH REMHFW LV IRQPMIGLW RS i GHQW
PHFKDQLVP DLPJLYHRR/GWXYXWROL®XWVLGH REMHFW .OH

JRU .OHLQ WPKIQRRGEGRVLWLRQ LV D SDWWHUQ IRU ER

x ,Q REMHFW UHODWLRQV VSOLWWLQJ KDV GHIHDYV
LGHBORMHWLULYLDOL]JHG 7KHUH LV QR UHDO LQIRL
ZRUOG LV IXOOILOOHG ZLWK SDUWLDO REMHFWYV

X 6HULRXV IHHOLQJV RI VDGQHVYV JXLOWLQHVV DQ(
GHSUHVVLYH SRVLWLRQ ZDV DYRLGHG DQG HQWLU



Xx 3URMHFWLYH LGHQWLILFDWLRQ LV SURPLQHQW FF
RQH LV PDQLSXB0OWHG LIDWGU RMHFW XQGHVLUHG D\
ERUGHUOLQH SHUVRQDOLW\ VWUXFWXUH $Q00

*XQGHYYRBZV

*XQGHUVRQVXPPDUL]HG FKDUDFWHULVWLFV RI ERUGH
ERUGHUOLQH DV IROORZLQJ

,QWHQVLYH ,PEDDOHDOFHIUNEG Q D O *XHIHW VRQVKWDW HG W
SDWLHQWYV H[KLELW FKDUDFWHULVWLFV VXFK DV GH
PDQLSXODWLRQ GHSHQGHQFH DQG PD]RFKLVP 6RI
EHKDYLRXUV PLVGLUHYWRQW LPODMBLIRIR VY QBUH WKH
VDPSOH RI WKRVH EHKDRVLREQRY CDDR FHY K GWD VY QEH L
LQWLPDWH UHRQDWIQREHVUIKUBY KDYLQJ SUREOHPV LQ LQ
LV WKH PRVW GLVWLQFWOYLIK)FKWDQYBEWRAMLVWLF RI ERU
ODQLSXODWLYH 6X I*KIQGHH & WRVH FVK @ B\ WWDKND\G JD RVH/GHL I §
RU FXWWLQJ ZULVWVY DUH SODQQHG DWWHPSWV IRU
UHFXUULQJVPRBLYHOIXLFLGH WUHDWYV SRLQWV RXW
ERUGHUOLQH SDWLHQWY DQG WKH\ VKRXOG EH HYDOX
,PEDODQFHG (JRRUDHDGAIWUVRQ ERUGHUOLQH SDWLHQW
WHQGHQF\ IRU VRFLDOL]DWLRQ EHFDXYRURNKODEK RIOS
LQWRQWH WR DR® HEDIREVRQHDUY GDPDJHG WKHLU VHC
SHUPDQHQW VHOI LQ ERUGHUOLQH SDWLHQWYV LV RQH
1HJDWLYH (RRRWRR@V RI WIGRVARW WREBQRZ/ D VWUDLJ
WKHLU PRVW REYDIRMWQIEHOVR® PHQWLRQHG FHUWDLC
ERUGHUOLQH SDWLHQWY WKDW RFFXUHG ZKLOH LQWH
DVWKQVLYH DQJHU W[|SOIF WIRELWPUXHO®DUFDVP 2WKH
G\WSKRULF I|IHEROHGQGRP PIQG HPSWLQHVV DQG 3EHLQJ
IUHTXHQWO\ REMHWXRGEHEBDMMHOWAKLY NLQG RI GHS
IHHOLQJ UDWKHU WKDQ WKH GLDJQRVWLF FULWHULD R



(JRAVWRQLF 3\([EKRWH®FQEHHPHOW LR QHHBOWRBWHUBH G
EULHI PLOGWWRBILR SV\FKRWLF H[SHULHQPMN ZHUH
GLDJQRVLV RI7ERVB HYUDWQHQWYV VR LPIQE IS VW KRW L F
VIPSWRPV DV D UHDFWLRQ WR PHGLFLQH RU XQVWUXF
,PSXOVLYWEHUX\RGP DY WKDW LPSXOVLY LRV\ DROFFFRKIRIGE |
VXMBYFH XVH DQG VH[XDGORWHWELHPHIKY MRKRNVH LPSXOVL)
DFFLGHQW VP XWK®DWVHDIEHKDYLRXUV RFFXUV ZKHQ
DORQH DQG DERQGRQHG

)DLOXMBGHUVRQ VWDWARG W RWD BRGH P P5 RAXW DIQW | R
WKH GLDJQRVLV DQG IDLOXKRORDYV UDMWXBW H® KHIQN K (
*XQGHUVRQ

2WKHU 9LHZV

JRU ODKOHU EHWZHHQ WKH WK DQG DS'SURRBDNKPHRL
VXEVWDJH RILQHSHUDMKIRMLRQ SKDVH FKLOG EHJLQV
ZDV QRW RPQLSRWHQW DQG KH KDG OLPHWW®URQDLRIF L
EDFN WR PRWKR UG L&/HAROMGW WRWKHU ZDV D WHS KBIDW H
PRWKHUYV FRQFHUQ DVVLVWHQFH VXSSRUW DQG WK
FOLQJLQJ MXO®WIRELYKKLOG LYPTOHQWVDIQ IDWPEGH W k
DPELYDOHQW IHHOLQJV WRZDUGV PRWKHU ,Q WKLV

PRWKHUfV LQIOXHQFH DV D SDUW RHMABD UHEG IRIUEHL®
VHSHUDWHG IRUP PR WO W R W VKL V RFRYSKA®FXFHOR/S X O C
H[FHVVLYHQ@HHOH®EBRQPGHUOLQH SDWKRORJ\ HPHUJHV

ODVWHUVR®[SODLQHG ERUGHUOLQH VWDWH DFFRUGL
VHSHUHDWLRIQGXDWLRQ SKDVH ,Q WKLV SKDVH FKLOC
DFKLHYH GRPLQDQF\ RYHU WKH RXWHU ZRUOG 2Q RQ
EHLQJ OREWRWEHG E\ PRWKHU DQG RQ WKH RWKHU |
HPRWLRQDO VXSSRUW 7KXV FKLOG H[SHULHQFHV FR
%RUGHUOLQH S$HHR/SIO/HRX VAHO GRILQJ DAQKH BAHFDH-SUHD WIRIQ



LQGLYLGXDWLRQ UXGR BN SWRUD O O D \HW B \DLWH W KOL W LS/RX.
SDEDQBRQW GHSUHYWYERQJ H[SODLQHG WKH UHDVR
SVIFKRSDWKRORJ\ DV XVDJH RI VSOLWWLQJ DQG UHC
IDLOXUH RI HJR VRXUFHG E\ Y[ LO\DWMWHURB 1 BOOL P B & L\A
ZDV ODUWHHVOSRQVLEOH IRBWFRAUBLGURFHWWHUVRQ V
LOQGLYLGXDWLRQ RI WKH FKLOG LRORWKAIUL YR ELH
PRWIKAHDVLF PHFKDQLVP XVHG LQ WKLVDEDRFEWPRW K
&KLOG EHFRPHV DZDUH RI WKOW GRYERRQG BRYVBJH
DEDQ@PGHRQW GHSUHVVLRQ GHYHORSV DQ XQUHDOLVW
XQUHDOLVWLF VHOI LV DQ H[WLQFWHG XQUHDO VHOI

LQA@XYRWLRQ SURFHVV DV D EDVLV IRU WKH GHYHORSF
HYDOXDWHV FKLOGYV VHSHUDWLRQ IURP PRWKHU DV

VHOI” LV QRW GHWHOIRSHG/ IGHWHDHG IURP FKLOGLVK
UHJDUMRH GFUHDWH GHIHQVLYH SKDQWDVLHV UDWKHU
$FFRUGLQJ WR 0DVWE WRIREK LOGMKGWRIE) ®H QI D @V R HXH VI
LOQKLELWLREHYHORISOHQW WHQGHQHQFLHV E\ PRWKHIL
FRXUVH RI UHDOSNBWLRQKLRYROWHY WR ERWGRUOLQ
SURJQRVLV DQERX QDHMHVKMBRQ PRWKHU ZKR KDV D V&t
FKLOG DV D VXUYLYRU DQG LQKLELWWRFWKRGWKHQGH
SDWLHQIMWWMHQXRIHG L@OURWERWIBHUHQHUDOO\ H[KLELW |
ERUGIHWW DWH ORWKHUV ZKR ZDQWHG WR NHHS WKHI
FKLOGUHQ SUHYHQW FKLOGUHQ WR NHHS WKHLU HPR
EHLQJYV IURP PRWKHU 2EVWDRDNWSWMKDW LRWDRGGLQ
DFTXVLWLRQ DUH ZLWKGUDZDO RI PRW KHERDW HW R WAL |
JHHOLQJV RPHXBED) ®RIGV IGRHE UD QJH UG H\DSTLIU DX WHH
HPSWLQHVV &KLOG GHYHORSV FHUWDLQDBW URSKH FP
IHHOLQJ FOLQJLQJ DYRLGLQJ VWLPXOXV UHODWHG Z
XVH Rl VS@URQPWLQU PHDQV D PDQLIHVWHG DWWDFKPHC
REMHFW DQG LQ FRQFOXVLRQ JHWWLQJ ULG RMAKHYHU
WKUHDW PHDEDQBRQGYV IHHGXPWLRQL QEHRH.QWVDRIHD E



of

SUHYHQWHG E\ PHDQV RI YLROHQW GHIHQVLYH RSHUD\
WKLV LQFLGHQFH DUH VXV IQWLERXD VR L ROHSEMARE WRY R Q
DXWRQ DFTXVKWEBRIGHORSPHQWDO VX¥3W QN R PR FEFHX U
DWWDFKHG WBPWEWLDVHQYWHJIUDWLYH LROEBMN E®XDWLGR
SURFHVV KDV IDLOHG WR 2K MFKE VR EIMHHIFDWV 8§ R Q ¥ DRRHQ/A
WKDW DPARIHELQJ WR QHHGY 3DWLHQW H[SHULHQFHYV
ZKR ZDV QRW IRXQG LQ WKHUH DW WKDW WLPH DQG
UHDFWLRQ 2EMHFW OR\DW WW B [ SW ULLGNRF®IGH U WIR YIL\R O
FKLOGRYRPE®W JNHOKDRW W ULHG OW R WERHU KR QWSRRLQOVHHIS
FOLQLFDO SDWWHUQV Rl ERUGHUOLQH FDVHV ZKHQ K
GHYHORSPHQW WKHRU\ 2UDO FDVHY QUHDW HVGKHQQBRU
MPELRWLF 3 KOWH LVVLVWLF SKDVH DQG VHSHUDWLRQ |
RUDO FKDUDFWHULFWLFV ,I GHYHORSPHQWDO KHVLW
SDWLHQW VKRZV SV\FKWXWL.IHOGI® WX IFFOVL. QIOF® QI LFW X U
SLFWXHKURWLF SDWLHQWY ODVWHUVRQ

%HUJHUHW SUHIHUV WR GHVFULEH ERUGHUOLQH VWDV
DFFHSWLQJ WKHP DV D VWUXFWXUDO IHDWXUH 7KL
SV\FKRWLF GLVLQWHJUDWDRQQB ®GRGH.IFH GHYV\L UBNQIDQ
VHHNLQJ WKDW GHYHORSHG DUBUGWY WKHVP R QW HVP
GHYHORSPHQWDO VWDJH IRU GHYHORSPHQW RI ERUGH
HQWUDQFH RI 2HGLSXV 7UDRNVIWWRP WREWRYDGLFRQW
WZR SHRSOH KDSSHQV WUDXPDWLFDWR R KE&LSBOLF RN
LPPDW XYXHWO\ H

$FFRUGLQJ WR WKH $QGUp *UHHQ *FRQFHSW RI ERU
IOXFWXDWLQJ ERUGHIHQQ DR UPDDKRIFRIY
$FFRUGLQJ WR WKWKHHHQUH WZRQEPRUE W) B BHIWH RO R

x /IRVV RI REMHFW DQ[LHW\
X ,QYDVLRQ SHQHWUDWLRQ RI DQ[LHW\



ORWKHU WR FKLOG WR OLYH QR ODFN 6IR&E FHRMM QM V X
WR KDQGOH ZLWK GHSUHVVLYH SRVLWLRLY BENRQGHQ
VKRXOG EH DGMXVW DFFRURBKIQUIGW Rl WIKHVQWHBEN R]W
ORQJHU FKLOG FDQ QRW PDLQWDLQ DEVHQFHIRWKWKH F
DEVHIQF WRR PXFK WKH FKLOG FDQ QRW GR WKDW LFI
FDQ DRBHGODFH 7R RRPKHRKXWQHHG WR RFFXU DEVH
5HSUHVHQWUWRBLERMQ B HR I IRFEENHHBVVD @ W KH WHK LY FW X
LV DQ LQYDVLRQ WKH FKLOG FDQ QRW LUHSDAHVREW D
WKH REMDBRVYQEGB WRRW RYHUFRPH GHSUHVVLYH DC
=DEFO

-DFREVRQ W HDIOWFW K® M R B RBHWYV ERD G IHW IOH D HD Q C
SV\FKRWLF GLVRUGHUV ZHUH UHODWHG ZLWK LUUHJXC
&RQVWDQW DQG UHDO VHOI ODFN RI IRUPDWLRQ RI R
OLH ZLWKLQ WKH EDVLV RDERWGEGHUYVOWQAN DWW WRIQ @O Kbl
JLYH ZD\ GHYHORSPHQW RI UHZDUGLQJ JRRG REMH
UHSUHVHQWDWLYHV ([SHULHQFHV RI VDWLVIDFWLRQ ¥
WR REMHFW RU JHWWLQJ DZD\ IURPDMOM VWRAE MHHFWS R
DSSURSULDWH O X @R FH LEMPIY QIGP SIHINKDV G/ K B SFESKRLLADAV H
LQKLELWHG 'LVVDSSRLQWPHQW JLYHV ZD\ WRODWWUL
DQG WULYLDOL]DWLRQ RI REMHFW -DFREVRQ

*ULQNMOH[SIOPHG JHQHUDO FKDUDFWHULFWLF RI ERUC
DQJHU DV D EDVLF RU RQO\ HPRWLRQ ODFN RI ORYHI
VHOI LGHQWLW\ DQG GHSUHVVLYH ORRHCRARHEHUIOQ C
6\QGURPRMUHRYHU PMKBEHG HWX®YHVXEl ERUGHUOLQH VWD
ERUGHUOLQH FKDUDFWHUL]HG E\ LQDSSURSULDWH D
DQG KRVSLWDO VWDII 2UHDO ERUGHUOLQH V\GURPH
QHIJDWLYH FKDRWLF HAORWIRRQNURYE UBHODY ERRKUDY LR U
SXWWLQJ LQWR DFWLRQ 3:DGDSWLYH VHQVHOHVV DV
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DQG VHQVHOHVV DGDSWDLRQ SUR YULBAHWHNQFH SQEX BRI
FOLQIUQONHU :HUEOH 'U\H

$FFRUGLQJ WRBOOHIH DKXFJSMPLILEFDWRU\ REMHEWV D
ERUGHUOLQH FDVHV 3DWLHQWY DUH LQFDSDEOH WR
ZHUH XQGHU SUHVVXUH E\ WKLV ZD\ WKH\HMFRPH/VH
SDQLF DQGRIEW %XLH $GOHU

YJRU $GOHU ERUGHUOLQH SDWLHQWY KDYH H[FHVV
VWDWHY LQYROYHY D PRRG VWDWHWSRDW MXHIMH BHYG
KRSV QHVYV GHYHORS® HBIHOHW IRM PRUH LQWHQVLYH C
ERUGHUOLQH SDWLHQWY ZKR ZHUH QHDU WKH SV\Fk
FKDUDFWHULVWLF IHDWXUH Rl ERUGHUOLQH SDWLHQW
WKHLU UHODWLRQVK RS H LAWK KDUQ IPLRV EYAHF RSFHHW FKDR W
H[FHVVLYHOR XQKWDDWYQILQ) DQG LOQFRQVLVWHQW $G¢

6WXGLHY WKDW &RPSDUHV %LSRODU 'LVRUGHU D
'LVRUGHU

$OWKRXKKUSUHYHODQFH RI PRRG GLVRHGSBWWVH®RYH
HPRWLRQDO LIQQ \VP\WDRE LZDRY D OLWDWLYGW®\ IGRAHWKH EL
VSHFWUXP

x J)LUVW WKH VWXGLHV DUH LQ WKH QHJDWLYH GLUI
FKDUDFWHUL]JHG LQ ERUGHUOLQH SDWLHQWYV

X ,Q ERUGHUOLQH SPWRBQWY POBKGIGDERNE VY HPSW
DQJRQWLGHG RU VSOLW UHSUHVHQWDWLRQV RI V
QHJDWLYH HPRWLRQV DUH FRPPRQ

x 7TKLUGO\ PRRG YDULDELOLW\ LVRIWHQ UHDFWLYH
VHQVLWLYLW\SDYERQBEOBL QHVWHQ



$FFRUGBRUWKRDQG KLV SR/HBGMGWLRQV RI DSSHDUDQ
A SRODWRUGHU DQG ERUGHWR GH@YESIHUW R BIGLDN G

X SY\FKRVRFLDRO BHYROWWY GLVRUGHGHUNRGQDD LE/R)
IHDWXUHYV GHYHORSPHQW

X RU LQ RSSRULOHUNRGRMBWGHU FDQ EH SULPDU
FROQWULEXWH WR WKH ELSRODU GLVRUGHU

X %RUGHSOUQRQDOLW\ GADURRGMWULE PHDWXYUHYV K
VI\PWRPSV

x /DVWO\ ERWK GMLRUGBU EBWHRERMIKLIDFWRU
%ODFNZRRG

3HUXJL DQG KLV IULHQGV LQ WIKMKUGDVXGLQRYRN HB X C
ZLWK PDMRU GHSUHVVIRIHWHSIL \BPGMM FLSDQWY PHW

ERUGHUOLQHSBWRVEBBDOWRUGHUOLQH SHUVRQDOLW)\ G
WR EH PRUH FRPPRQ LQ SDWLHQWYQRKIR KDFFHR QKRM) E R
'60 ,9GLDJQRVLV FULW HUWISR G\KDWORRERWHEGELSRODU (
DQGUBRIUOLQH SRUGRIMIANNHGEVDIQRVHG PRXKG%3' Z
PRUH WKPY RQ DMHURI RQVHW G®HSU HRVIG W PG ZKR |
WDNHQ GLDJQRVLV %Z3WKMWDREQWWLRIR KDG EHHQ GL
IMUFHIJUHH UHODWIRYUHY SAKRERADERLGLFV P SV\FKRWLF V)
PL[HG VWDWHV DW\SLFDO IHDWXUHV PRRG HSLVRGHV
GXH WR XVH RI SUHWLRXYWG MRRVGLEBBVRIGZMD QW 3HUXJL

%ULH@MUW DQG ODUUHURDQGNDKMOHWH WVEKBWODU PRRG G
EHW Z$HDMWQLH QW YV G IHRIDGRH/BGIUMRNKD O LYRG G U\DR. QG HSD W L
DFFRPSD@QLSRODU GHSUHVVLRQ B5HODWHG WR SV\FKI
VWUWMVPRU LQFUHDVH GHBWHVMUIRQ (KUWNDQG ODUUH

OFJODVKDP DQG KLWDW. EGGWURKQB S$WDWLRQW®YV VHH
GHSUHVVLRQ LQ WE&FMJODWLRPRHW D®IDLQ =DQDULQL L
KLV IULHQGV ISRK-QYGH U DRLFOIDR | WRR =DQDULQL HW T
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YRUGHUOLQH SHUGRDD@RWH G EDRUGIIOWY KDYHDBOM V
DJH VWURQJ GHSUHVVLYH V\PWRPV ORZ VBOGDO IXH
UHSMMW LKARLV SLWDOLVDWLR@GH W X ISKL\& DOD OD Q@ @ GIOWINQLGVHX
FKIKRKRGHY DQRQH[HIN\ DQG PRRG GLVRUGHU LQ ILU
YDQANP DQG GHSUHVVLRQ %HOOLQR HW DO

*XQGHUVRQ DQG KLV U Q8 QIS0 WWWKZG WEKESWOQ /X G LVR U (
GLDJQRVHGFRBPYDLHWIO& WR WKH KOWER UG 6 U\BRJ@GGHHG . V
VIPWRFRPFDRLWE LW *XQGHUVRQ HW DO

20GKDP DQG KIUH VU IDHGF & § SDWLHQWYV ZKRUGLDHIR VI
SHUVRQDOLW\ GRLWRKHKMHISDWLHQWY ZHUH DEXVHG LQ
EBNJURXQG 20GKDP HW DO

%UDGDRWGKLVfIULHQGBWRWW DRQIHW\ KLIJIK OHYHO RI G
GHVSHUDWHQHVY VHHEBRPBWWOLQH) LODEAKWWHYHY ODE
GLDJQRVHG DWEHGQWUDRKBUDPWPBGLRWGEGF 4B 0Q W/XIUGL )L

.LPXD DQG KLV IULHQGV WBSWORBG 5BRDWEKDMKY L
XQLSRODU GHSUHVVLRQ DQG WKHVH FRQWURO JURXSYV
LV QR WKLQNLQJ GLVRGH\HUEXMHIDBIFRMEBVRY IUWK EL.
JURXSV RQ WKLQN.L@X GD HRN GU

3UDWDS DQG .DSXU H) FHOH QWWK GLPBIQLF DQG
SDUWLFLSDQWYV DQVZHU VFRUH ZDV DQG W L
XQFRORUHG FDUGV UHDFWLRQV |RXX® S3H. IDHWH G BNV
IRXQG RODMLIQUER W K DIUZRMEW ,Q PDQLFAVRRRYGRWIWEIVD
FDSDFLW)\ LQHRRW VRQD@EH DVENRR| DIIHFWHL YRWQ ® Q]
3UDWDS .DSXBLQJHU YH %UDEHQGHU WHVWHG
ELSRODU GHSUHVVLYH DQG PDQHR ISR QDLIFHRAV V
GHSUHVVLRQ SDWLHQWVY GLDJQRVHG DV ELSRODU GH!
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FRIQLWLYH VSOLWWLQJ 7KHVH UHVX®D\WYVIRQUGIHD W B M |
GLITHUHERQRWLRQ WR GLDJQVHG 6LQJHU %UDEHQGH!

,Q SRKDFK DIIHFWARH®OWVQYGIG FR QWRFOGEOUDI) VEBOR ZH
([QHU UHSREWWMEBHOH SHUVRQDOLW)\ GRWR UG HWH YGLO J
GHJUHH &M ODFN Rl HPRWLRQDO OFHRUHCFKM®K G \LQ
RUGHU WR HYDOXDWH ER UWGHORQ HHBERWELHHDWRKX & L O G K
W KDR\PHZHUH GLDJQRVHG ERUGHUOL CSH B\W I VLRSRDODOAL W \
WKHKPYH VH[XD@®@ FEXVKRRG SHULRG VH[XRG REXK/LQ.
FRORXU DQVZHERR D QDRWRHYY DQG VH[XDO FRQWH[WYV
*DUWQHU DQG KLV IUWRQGD/JHHNW R ODPRIUGHKDYQ®JISDW
VPLODU BURWMRFHROPZODM LGHIHQYHG DV UHIQREMHEWN G
UHODWMRSOULPLWLYH GHIBGWHRQVDWIWDFONQHVVHYV *DU
*DUWQHU

SRUVFKB¥W GHWDLO ' DQVZHU ZKHQ FRPSDUHG SUF
SRSXODWLRQ SDWLHQWVY JURXS ZHUH ORZ OHYHO
SHUFS@WDQG SUREOHPHRFWLYR@®J6P DO ORKPW DALFOWH 'HGL JEK
LQ PDQLF SDWLHWRRAW® RBK WKLY LWK UHDHLIQR W KR X J
%HVLGHV PDQLFOBZEDLIIOW B QLIHUY 7KLV PHDQV UHI
LGHDO UMHYLRMAKRBDW W KDW SV\FKRWLF SDWLHQWV J
,Q DGGLWLRQ WR WKLV PDQLF SDWLHQWfV JLYHV KXI
DQG WKLV LQGLFDWEQVIZHIRZ FXBDOQWRRRIHPHQQWK DQV 2
FDSDFLW\ RI LQQHQW G WLHRRW HEU R DQG IDQWDV\ 0
LQYHVWPHQW WRZDUGYV LGHDO OLIMLD @E KRR IKXRBPIQD
DELOLW\ DQG SRRU LQWHUSHUVRQDO UHODWLRQVKLSE
SDWMLHEMWFRPHK PHDQLQIHXOO\ VWWUHVVHG WKDW DQLPD
DQVZBIUN VLPLODU WR LGHD |0 X®AW R D/WR BI@LH\SREH V
DIHFWLYLW\ SUREONPKDYD (BLFREDW P M Qi W\K LIY UL WD Q D KX
WKLV FDXVHGED EQRARMRMRMRLAR Q D O R & BIMNANEL RVQ\G BD\) G, @ LP
DGMXVWPHQW GLVRUGHU DQWLFLSDWHY DV YDU\LQJ I



PDQEBWLHAWIKLOAHYHO RI XQFRORXUHG DQVZHUV LQW
VHQGLQJV WKRXJIKW XV KDUG W/ DREFHAIW VDEING MDY VE
NLQG RI GHIHQVH ZKLFK VDY HKUDNRKGO STUAHV V.LRP@ U



o(7+2"
3XUSRVH 21 7TKH 6 WXG\

7KH SXUSRVH RI WK LIV[ DIREBIBW LHQW YV GHSKHRNQYF D Q
ERUGHWOERRSDWKRORJ\ LQ WHUPV RI WKH VLPLODULW

+\SRWKHVLV

X %RWO®HLQH SDWLHQWY D UGH SWKHRHBIRYEHD WL D IODY H
$VVXPSMWWRQW ERUGHUOLQH SDWLHPRRG\W UKV EDV
H[BFWWHKCH\ ZLOO VKRDYH@ED/EN LWUYD\ DARU Y KLW I
DERXW WKH IHDU DQG DQ[LHW\

X %RUGHUOLQH U/ PWDYH. S BWMLHQWY DUH WKRXJKW
WKH ORVV Rl REMHFW 6R WKH UHVSRQVHV WR Wk
RI REMHFW RQ WKH 5RUVFKDFK WHVW

Xx ) UHVSRIORMEKDW SUR DHIG GIRBIEDH. W\ FDQ EH GH
DIDLQUWSWBWLYH DEWLYUWMHR/ UHVSRQVHV IURP W
6RLWHLSHFW HG YW KBRAUBHV S\WOWHEFSUHVVLYH SDWL
ZKLOH ERUG H UIOLH IR RSUHV)SHR@W M \J

X &7 DQVZHUIH PRUH FRPPR Q@ QQLBWR DAMHE ZAMSU HV VLR
ZRUU\ WR WKH JUD\ DXKQE | BKMMWRERGBURE®D H P
GHSUHVVMRKH HD® O\ SHUBRG W KD\DH URHQAS RQV H V
H[SHAWRK PO®ISHVVLYH SDWLHQWV

X $ $G UHVBRGVHIRALDO K,.DW BEHJHW HIG YWIRAHR FLD O
KDUPRQWPDQLF GHSUH&RIQWHHOPMWLRQWNKHDS H$G UH
H[SHFW HER UGRHFU CQLWQW WBWILEO DJJUHVVLRQ

SDUWLFLSDQWYV

,Q WKH SUHVHQW UH V H DSDAVK L HESW\GS HUORIP B QRIYHUV LW\ )
RI OHGLFLQH 'HSDUWPHQW RI 3V\FKLDWU\ 3V\FKLDW
'LVRUGHU 2XWSDWLHRQMWG&ORFUSPRF 2B U H, IREORRRGE KO LOQHC



SHUVRQDOLW\DIIEMWHG BEH WERHMKX BQDWLYH ODQJXDJH RU
ODQJXDJH LV 7XUNLARKPHQ DPRM@RVODOQRWIHHUYV ZLOO EH L(

,QFOXVLRQ FULWHULD

X %HLQJ EHWZHHQ WKH DJHV R

x 7R EH WDNHQQ WRHMHIWIBMOEHQ FRQVHQW

X %HLQJ WDNHQ ELSRODU , GLDJQR\DLMQRVER FE ILQJIH

X %HLQJ HXWK\PLF PRRG SDWLHQV ZLWK GLDJQRVLYV

X %HLQJ WDNHQ %RUGHUOLQH 3HUVRQDOLW)\ 'LVRUG
HPRWLRQDOO\ XQVMVIREGEH B HEUIRPE QROLWF GLW HULE

([FOXVLRQ FULWHULD

X %HLQJ QRW OLWHUDWH

x 7R JHW VFRUH JUHDWHU WKDQ ILYH IURP <RXQJ 0D
x 7R JHW VFRUH JUHDWHU WKDQ VHYHQ IURP +DPLO
X %RUGHUOL®D YSLDQN LHFRMW B RVAFMRRKIRO DQG GUXJ DG

OHDVXUHPHQW ,®WMGAJXP QW ELHV

,Q RUGHU \RR @®HYVBIVWYHESHUVRQDOLW\ RUJDQL]DWLRQ |
SVIFKRSDWKRORJ\ LQ WHUPV RI VLPLODUYMWIHWKDWQG
VW X\8 K HAVHD V X Q WP MIRIRHD VX BID&/ LHQW &RQVHQW )RUP
L QIRUPDWLRQ §RWPXF O/HRQWCH IBYEH Z <056 % ,6 %3,
7$$6DQG WKH 5RUVFKDFK WHVW

'"HPRJUDSKLF ,QIRUPDWLRQ )RUP

7R JHW WGEGHPRBEBED®KRB P DRULER/Q FURBWHG LOQBPOKGHG
HGXFDWLRQ RFFXSDWLRQ PDULWDO VWDWXV RI WKH |



+DPLOWRQ '"HSUHVVLRQ 5DWLQJ 6FDOH +'56

'HYHEBBSE\ +DPLOWRQ D QWHMW OYIP\SOWHLIENQ WY VHYHU
OHYHO RI GHIEWDHBWPLERIQYW HL B GVER W IFLAQWQ LFTXHVW LR Q\
D VFRUHHEHWEZQG IRU HXEK INXKHYWORGLW\ X®P& UHOLI
PDGH$EGHPLU DQG IUZKBGWHMAMVW FRUUHODWLRQ LV
LQWHUQDO FRQVLVWHQF\ \2UR QE&®H B UP DD IAKWDR X Q OKHHC
FRHIILFLHQW UDWHU ,QMCHWD E L OHMUH- EHWEIZFIHRQW YDQG
$\GHPLWR+0X

<RXQJ ODQLD 5DWLQJ 6FDOH <056

W LV XVHG WR PHDVXUH WKH VWYNUL W WDLQ/G GFHOYDHXIRIS K
DOQ L ,WRBVLVWV RI LWHPV \( DFFHD RWKWHK\HH Y F/ WL \H
VIPSWRKWH LWHPV LQD WHKH HVUMBIOB BRPIRQUEFHSUHVVLYH
GLVRUGHU GHILQHG LQ SHULRG HRIDREEMQE W R W W RHPY HL (
DGPLQLVWHUHG E\ DG DWW WHUW Y HZ B GHBK RDOW WV K HK R K@
WKH VLWXDWLRQ LV WDNHQ LQWR, BRQMLIGHU DIV RGL &)
UHOLDELOLW\ VWXG\ Rl WKH VFROHI H. FWHK® WL Q8AUHRIEDF K
ZDV IRXQG WR BMRWDO,WRBUHODWLRQ FRHIILFLHQWYV
,QWHUUDWH Z KRLFORS OWRQ FHNSEYDOXHWW REWDLQHG EHW
.DUDGD+ HW DO

7KH % DWPSEDMWWLYHQHVVX%GBEDOH

%,6 LV DHOHSRUW TXHVYWKROWEBVUHVVLQJ LRSKOVLYL
GHYHORSHG E\ %DUUDWW LQ KDV XQGHUIRWQH QXF
DQG UHOLDELOLW)\ VBA*¥GH Z ID\WQ EDIWW HHE NROLWW D O

%»DUUDWW DQG KLV MUHQGBGW KWRHLGHIWLI\ LPSXOV]
LQGLYLGXDOV WR UHDFK WKH UROH RI LPSXOVLYLW



o
—_—)

GHYHORS D SHUVRQDOLW\ V\VWHP ZKLFKPDLRYV ESUHGL"
DVVRFLDWHG ZLWK WKH RWKHU SHUVRQDOLW\ WUDLW\

ODWHULDOVDWHIB HYW®&X SRLQW GDNHIWOW VEB®HU
RFFDVLRQDOO\ RIWHQ DOPRVW DWXDB\\KLJBE YDA
UHVSRQVH LRBXORUYHXWM VRPH LWHPV DUH JUDGHG L
ELD$OO PDWHULHDHY GBMHHG LQ D VWUXFWXUH RI LP
SHUVRQDOWL\ WUDLWV 3DWWRQ G8&WRQEDEHKGY ®OS
FRHIILFLHQWYV RI LQWQMWWWXGHAYVLVWHQF\ LQ SDWLHI
PRQWKY VWXGHQWY UHWHVAX QHOHWEDOLW)\ ZDV IRXQ(
7KHUH DUMDOKE
X ,PSXOVLYLW\ RI DWWRIQMHQYWQBWVY R DQG SUREOH
DWWHQWLRQ FRPSHWQQJFKDQRKIIGUYHFWLRQ RI
LQWROHUDQFH WR FROIQHWNYH FRQIXVLRQ
Xx ORWRU LPSXOVLYLW\UBYSRQVHY KDVW\ PRYHPHQ
LWHPV
X ,QDELOOWQ WD BN Rl IXWXUH RWHRYWBOWRVRQ 6W|
%DUUDWW

%RUGHUOLQH 3HUVR®BOLW\ ,QYHQWRU\

%3LV \DHODWLQJ VFD GH YZAKLRSHIGYKEW HIQU LQ J7 X UNLVK
YDOLGLW\ DQG UHOLDELOLW\ VWXG\ R POWKRIQVED W RD
LWH P\ \DQ\GZ HDW#H @O VH IRKHPDOMVW WZR RI WKHVH V
OLQNHG WR RWKG®EV WKRODWKRORJI\ LV DVVRFLDWHG :
DEXVHQEHUJ V WKHRU\ Rl SHQVYRQDMIRWERYHEB RQ VWU
EDVLFDOO\ FRQVLQWW LIRRIQLGHOQAWLWLYHR GHIHQVH PHFKk
GLVWRUWLRQ VLJQV RI GHWHULRUDWLRQ FOXVWHU .F
LQVSLUHG IURP *XQGHUVRQ V 'LDJQRVWLF ,QWHUYLHZ
5HVXOWVRVDWHKNW LED &/ KDHFPXI GLWR FRQVLVW RI LGHQ\
SULPLWLYH GHIHQVHV IHDU RI LQWLPDF\ DQG UHDOLYV



DQDO\WLV &URQEDRK WKMHOBKROHDIOXRHXNS ZDV ZKLO
SHUVRQDOLW\ GLVRUGHWHBRWEBWDO VFRUH DQDO\VL)
FRHIILFLHZDN U8 7HWWHVW FRUUHODWLRQ UHVSIH
U DQG ZzDV VWDWLVWLFDOO\ VLIXUWNEDRWHBVLR
RI WKH VFOUIH WRRH ZDV REWIIDLJIHREY/ WVF JURXSVY VFR
ERUGHUOLQH QGSYHHORRUIN IWHYV ERBWWXHOERUGHUOLQH S
GLVRUGHU Q : PDMRU GHSUHVVLYH GLVR
VFKLIRSKUHQLD *“Q DQG KHDOWK\ FRQWUROV IRU VX

%RUGHUOLQH SHUVRQDOLWK DKRNRKUYGHUFRQBHS VLJI(
WUHH JURXSYV S ERDQEU®BBRH SHUVRQDOLW\
GLVWLQHMWMWWYHIEG W KDMHP RWHKWUNVO $\G

7UDLW $QJHU DQG7$96HU 6FDOH

7XNUH\ DGDSWDWLRQ PDIGMKE\ YFD®B HZOHMORSHG E\ 6SLHC
LQ UDLW DQJHU DU VIRI® B ADOH FREWLWW VWR IL Q FLON
WUDLW DLQUHIRV D Q[G& WDHMMHUR @ V X E WAERDHM ([SUHVVLR
V X E V RCDOBHYV R W K U H H WFHDSMABD \X B G/AHKE FR QW BR QWDLQRI®I U
LWHIRM UHD @BRYW VRLGHHU RXW L QANDHRMNO \ DERGHHF W H G
DQJHU LIQVHEYD OH KDWDSH NHFRWDPK LRUHRPURPQJILQJ
WR 6SLHOEMBYHWWYH VHQVH RI DQJHU DV FRQWLQX
36 LWXDWLRQDO DQJHU LV UHIOHFW WKH VXEMHFWLYF
LUULWDEUORW\L QW HNKH SHUFHSWLRQ RI LQMXVWLFH
GLUHFWMGREHK7UDLW DEIGIMFWR GAMSM) IUHDIHQF\ R
$QIHFRQWMURWBLPHQVLRQV RI DQJHU IRQZDQIM KIBDMW HYVQ
KRZ DQJHIUHVVHG 'R+-DQ HWERWRQEDFK V DOSKD YDO)
JURXSV RQ WKH GDWD REWDLQHG LQ WKH WHG®ILDELOL
DUH IRU WKH GRRRQVWMRUDLW DRUHWKH GRPBIQVHRQ
FRQWURORU WKPHQRIDRQIJRXWVLGH RGGWKH GRPHQVLR

3D Q JIHQV LZ®H/ IR ¥ [HU



SRUVFKDFK 7HVW

SRUVFKDAKGHIYWWRSHG E\ 6ZLVV 3V\FKLDWU\ 'RFWRU
2IILFLDO IRUP LMW QDREYMUR FKUNLVK E\ $QDVV
7HVW RBR RV U\DIEER PMEXS\H Q RIMX QFRABIMCDLIVOH P F\I UFAD\Q
EH DGPLQLVWHUHG RI D Z£GH :DWK UITRQWHLRHBRE®LPLW
SRUVFKDFK WHVW LV D NLQG RI WARW\ WHKDOUX FDALR Y HWIF
LWHP $V :DMQYDFRWWYHVW HTXLSPHRQWHD FBH DWH QN UD
WUDQVPLVERWLBIQMD E\ ORRNLQJ DW FDUGV EP® ILQG
OLYLQJ XQFR QNG GRXN SE®RWMNIRYH HD Q GWAHKDAJRIX/HZ QW R N
DW FINWRNKFWXUBDFIKIBFWXGMBHUPWWILFKDSH FRORXU
DQG WRQH DQG QXPEHUHG FDUGV DUH GDUN
QXPEHUHG FDUGV FRQVLVW RI GDUN DGIG FBGGRRORX
FRORXUHG 7KH FRPPRQ |HDW X WDHXMGRA HQR\HH BB GG 7 KOLWH]
YLHZRBWQ LQ GV FDU FDUGV DQG FRFRBIE&NH F
PLUURDJH :KROH FDUGR GRQVHPODHH UP LW DRY RIEMSH V
UHODWHG DQG UH IHIHO BARLR@QW H UKSHQHEMOQLOMIR NH DW XD +
FDU®WBBUN RDBQGWEODFN UHIHUV WR HPRWLRQV OLNH
FDUGY UHODWHGDWE VWERIPQ HPIRWLR QVGDQKBFWHE FARK
LPSXOVLYLW\ RI VH[XDO DQG DJJUHVVLYH IHHOLQJV
KDYLQJ YPDXH JLYHV LQIRUPDWLRQ DERKXWVLGW M WIHRO
FRORXUHG GIDNUHG W UHDH)YY | HU olNQW D QHZ ZRUOG

,Q WKLV WKHVLY HERQURMNRNFIREANIDIQOWWHUSUHWHG DFFRUC
6FKRRO E\ WKH ERRN RI 35RUVFKDFK 7HVW $GXOW 1]
'e0J|U ¥MEFO LQFOXGLQJ WKH 7XUNLVK 6WDQGDUGL]DW

,QIRUPDWLRQ DERXEHBRGLILFDLWRQ DUH

TRWDO QXPEHU RI WKH DQVZHUV 5 &RGDEOH WRWD
QRUPDO LI LW LV EHWZHHQ



o
o

/IRFDOL]DWLRQ

*ORED@VZHUYKHVH DWR LQSDBWEWRRPRSH ZLWK pfw
LQVWDQWYTY VWDWXV LG DU XAPSR UAKRQW DQ VKR LF}
SHUFHSWLRQ RI ZRUOG ZLWK VLQJOH RU ZKROH DSS
FRPSOHWHG LQGLYLGXDOV SHFH SRHIRGADMBMEHD | L
WRJIJHWKHU

'HWDLOHG $QVZHUV H\ 2BEOL @] B8 H/QEBUDRG DRULQGLYL
ZKR FDQUKRIWW WKHVH GAWIBLQUB/HOMDQBW LHY WR EH
SURWHBRMGH[WHULRU HARUO/RY pGDIJJDQVZHUV LQGLF
LQGLYLGRWOLQWHUHVWHG ZLWHKL UGFD@RWY RFRWW Q M HIZQ
SV\IFKSDWKRORJ\

6PDO0O 'HWDKBVH ®QVZHUV DUHQMRH®R @YV MWEHUIW LR Q
RI WKH FDUGV 7KHVH DS SWHRWD MKP NQWHPDQ G HE HQHR G R
LPSRUWDQW WKLQJ LNDWKD®HMW[DIPQY LGLIURFWHG ERG\
GHWDLOV XQFRQWURODEO\

'KLWH 'HWDLO 'EO 6HQWWBWGRL\RQ WR URRD EH LOHH WS D
RXWRLGHKH EODFN ,W LV 8KVFX®WHLE LDOL WE FRZR IRIVQ MW
IHHOLBQUIMY WR ILOO ZKWWHFBSDHW W DHMB\WIHHOLQJV
FRQWH[W RI WKH DQVZHU UHODWHG WR WKH FDVWUD)
IHHOLQJV

'"HWHUPLQDQWYV

JRUPQVZHUWFFRUGLQJ WR 6 )URIQ'GH YSPOWE GILW H Q HXORD
WKH WHVWRU YLD SHUFHSWLYH WDQJLEOH DQG UHDO
LV D SUREOHP RQ,U N DQMWZHWWHDW HQRD Q \GWKWMDEID Q EH
REMH FW.IQYWIH WW U H S U HD F WLLQ\KARMILEL FAREX HBREK Bl QRY/ M ID\Q

LQGLYLGXDO )RUP DQVZHUV DUH GLYLGHG LQWR WZR



SRVLWLYH DQWEZKDW LQGLFNFDWXDO KDV FDSDVWVRDQYG WR G
LV DEGRSWRZLWK WKHP EXW QHHUBUNWMHIRBPRRQVZI
GLVFKDQJHV

ORYHPHQW $QVZHUV . \REMHBWDZLEK UFRMYPHQW D
WKHP D ERG\ LPDJH DQG BAWVMRBFWMULNDWLMVYW)\ DQGZH
RULJLQDO DQG ULWFRFHWRV QLOVRIYHP HQW WRQWAHAPO M F W HFE
PHFKDQLVP . DQ\DZHUWQ IRWADWLRQ D ERWNW QIGLWD W
FDSDFLW\ DQG LQVWLQFYRXD D @RAHWGE MKW K HAKHR D\ MV K |
ODFN RI FUHDWLYLW\ DQG SRRU FRJQLWLYH SURFHVV
XQGWKFBDM HIRKXIADQ PRYHPHQW . DQLPDO PRYHPHQ
PRYHPHQW NRE . D@VZHURUPDWHLRQ DERXW LQGL
UHODWDRO® KGSH QWLILFDWLRQV .DQ DQVZHUV UHOHWF
RI LQGLYLGXDO YV LVQH VRAX ZID ¥ KERXWV XVBR/QAW KGI LD Q DPF 6 P
PHEFKDQLVP FKL®IGIDAKHD Q GL R Q/GHRQHITIR S/H. G Bl QRAZMHIY
DQLPDO DQVZIPUYUHVI®BIEQGGQDO LPDJHWVP3KXORK YAR Q
PRYHPHQW DQVZHUV .RE D®VEIYUPR ¥DPWEW HR[EWVDEWY
,QGLFDWHV LPSXOVLYH GLVFKDUJH

&RORXU $QVZKWVH BBQYHQIRUPDWLRQ DERXW KRZ LQGL
HPRWQRIPG LPSXOVLYH HARIIR Q0 LFDYWHO RI WKH S
LPSRUWDQWLW ZKHDW KHUU R DGR QWLLERXO ZLWK WKH Dt
FRPHV IURPGRXIRUOG 3XUHX&D BRNERIIW SRROOFRQGL
WRZDUGV LPSXOVLYLW\ DQG LQGLFDWHVY IRUHJURXQG
JLYHQHEDDG ZKLWH FRORKXUIMWAKE VKR WHPSHU DQ[LHW

&ORBVZHUV $V D UHVXOW RRIUWUTHFWPLR/@ L FQ Q/GR WL.IC
LQQHU IHDUV WR WKH FDUGVYV DUH IROOR ZFHRGQBE\L WKR H
RI DYRLGH QFHWHRSI WHQUXFWHDR KK R LW QAIQN VKLHOG
LV D VWWRZDOEY WKH DQ[LHW\ IHHOLQJ



6KDGRZLQJ (VWRPSDWHKHD QWAHWKRXJIJKW WRIHWKHU Z
DUHODWRIGPRWLRQDO QHBIGY\ BQE LRG WAHDOMHWR QVKLS

S5HIXGHIXVDO RMWRDWQVYDOMWWJ DQ\ FDUG

&RQWH[W

+XPDQ DQVZHUV + +G +HUH DQ LQGLYLGXDO FDQ J
DQVZHUV DV SDUW RI| ERGHOXWBHGQ DV@VEKHVLGHQWLILF
VRFLDO FRPSBWIHRABKROH BFRGWHKRDVRQBBVWGHY +G
DQVZHUV EQRNARWERG\ LPDJH DQG DQ[LHW\ RI GLYLVL
VLIQLILFDQWR IL ®E UKDMRRU GHSUHVVVR@MVWWHBGR R/IR RRKC
XQFHUWDLQ RU KDOILKXPBQDQN@HHLG DR DN LJUREOH P

$QLPDO DQVZHHBKRO$ BGLPDO DQVZHDY\FRREGA\GS DV W$Z K
EHORQJV DR HD GREMHG7 RM\*B®IMKH VRFLDO FRKHUHQF}
PRUH)IDQWLOHK RP@WEHR Rl WKH DQLPDO DQPMREOW DUH
DQWZH OLNH OLRQ DM WHMIEHYH LWQBQEBIWHLH V

2EMHFW D2BMHBEIWHFWY LQ WUXH VHQVH [ILIRXVYMY DU
PEOHP JHRJUDSKN BDRXGWBBPWEPHBYWDW VKRZV SUHSRQ
WHQGHQF\ WR EHFRPH RULJLQDO

3R6ODU $QVZHUV %DQ

3RSXDOBVZHUV RI RQK GCLFRWHRINVRGXDOV FRPPHQQHVYV
UHDOLWLHY DQG EE&LDYHWUMEED SURWRFRQWGOEQEG H V
LQGLYLGHKSOIV WHE WEB QDOHDQVZHUV



o
o

6KRFN $QVKRIAN/ 6

,WHARGHG ZKHQ L QG LPRMEXPD@WYHY N P GRAKG! LLWHDW R Q R
WKALIVQ EH FKDUBRWOWL)HERDMWYH DQG DVVRRKRIFWLYH I
DQVZHUV PD\ EH LQLRIM®\ RRWDROW VYPRLPREXBEO BB WG
LV DQ@HURMGLWRRQ DFFRUDBQGJ UMEB UKHNP\/AHEDL]

$QDO\VLV RI 'DWD
6WDWLVWLFDO $QDO\VLV

,Q WKLV VWXG\ 5RUVFKD F KSPWRIMFIRION & EMIMIRQHGE |Z
PDQGHSUHVVLYH GLVRUGHU DQG ERHGHURRRSDSHG VAL
QRKD UD PB WWH\EFW W K DWQOD GBDWGH VRW R E MG B WDV W H V'V
DQG ¥KXDUH DEQWIDWLVYW LEBOG WDRDPMGLZLWK 6366 IRU
VRIWZDUH SDFNDJH

7KH &RQWHQW $QDO\VLV

7KISDWLHQW JVWRBHYBROVKHRER O7 HEWWE FDNSX B H) UH Q F K
6FKRROYTV DISVBK FIRFIW HQW DQDO\VLV



o
(@]

5(68/76

'LITHUHQFHYV DQG VLPLGREWMMNFMWW HRAFNKVYVWHQILRDHUH H
PHDQV RI 5SRUHMWAKIXKKLFK LV D SURMHFWLYH WHVWLQJ P

TDEOHHPRJUDSKLF &KDUDFWHULVWLFV RI SDUWLFLSDQ'

'HPRJSBOLF &KDUDFWHUKRVIGHUBLSRODU
Q Q

*HQGHU

JHPDOH

OHQ

$JH *URXSV

%HWZHHQ

%HWZHHQ

%HWZHHQ

%HWZHHQ

ODULWDO 6WDWXV

6LQJOH

ODUULHG

'LYRUFHG

2FFXSDWLRQ

(PSOR\HH

8QHPSOR\HG

+RXVH ZLIH

BWXGHQW

SHWLUHG

3ODFH RI 5SHVLGHQFH

&LW\ FHQWHU

&RXQW\

9LOODJH

(GXFDWLRQ

SULPDU\

OLGGOH

+LJK 6FKRRO

&ROOHJIHYV

8QLYHUVLW\ VWXGHQW




oi

8QLYHUVLW\

ODVWHU

,QFRPH /HYHO

%HWZHHQ

%HWZHHQ

%HWZHHQ

%HWZHHQ

DQG RYHU

2EMHFWLYH 7HVW 5HVXOWYV
%DUUDWW ,PSXO@VEYLW\ 6FDOH

7TDEOHRPSDULWRIK ORE L O L WAXWE R FROMHQ

P “ VG

WS

%YRUGHUOLQH

%LSRODU |,

,Q ERWK GLDJWQRYWQFPHDRNDEWD LRVXBE\RFBOBQ@ERPSDU
ZLWK ,QGHSH Q GIN ED/B ONPVSHHY DEWDRML VW LFBO GLIITHU

7TDEOBRPSDULWKKH PRRESXWVLYLW\N VXEVFDOH

P “ VG

WS

%YRUGHUOLQH

%LSRODU |,

%LSRODU DQG ERUBHDQLYARBEWLRQWRWRU LPSXOV
FRPSDUKG. QGHSHQG HQ/\NDWIPS\OWAW IWFD OO\ VLIQLILFDC
IRXQG $FFRUGLQJ VER UNKID DILGHEREQBIREULHP S X O VMNH D

WDQ ELSRODBU SDWLHQWYV




oi

7TDEOHRRPSDULWROPRX OVRIYDWWHQAMXEYIHFQ BWV

P “ VG WS

%RUGHUOLQH “

%LSRODU |, “

%IRODU DQG ERUGHRIORQHYV 5RMMSKMN L UMW HRQW LY HQ F
VX EVF D OH VER VI DGHG H/DEI$ QWHN WVEMDA DVW LFDO O\ VL.
GLIIHUHQFH B3PFRIRXIQEILY 6 LRAKM W DMVOWE DWLRQ UHOTL
LPSXOVNVRKWE MRRUER UG HWDOLIGHEQWKERIQ ESLS\WR CEDQW V

7UDLW $QJHU DRGR$®EHU 6F

7DBH &RPSDULVRORRMM/ RRBNNY VXEVFDOH

P “ VG WS

%RUGHUOLQH “

%LSRODU |, “

7KIPHDQ VFRROWRLIQGRAKVEVFDOH WIKEBWXH B FOHFAW LW XD\
D Q JFHRIP S DEAHXGV L@G H S H Q G H Q W HOEMWEB/MHNWL WW LF RDVG L11H U
IRX@GEWZHHQ WHEHRFRUWRBX®Y WR WKH ILQGLQJV ERUGH
PRUH FRQWLQXLW\ RI DQJHU OHYHO DKQHKFORBIHWH G HW R (
WHKHSRODU SDWLHQWV

TDEOHSRPSDULVRQLRIXWWHRQDO DQJHU VXEVFDOH

P “ VG

WS

%RUGHUOLQH

%LSRODU |,

7KWPHDQ VFRUWXPMLROD @ ¥XKRZBGBWHYHQWLRQ RI

GLUHFWHG EHKDYLRU RU SHUFHSWLRQ RI

LOQMXVWLFH
WKDW ZHUH VXEMHFWLYH VHQVDWLRQRWP YDEBBR®IVQY HQV



ol

L QGHSHQGH QW HDIUH® QMM WW LF D O |8 XK MGFRQYBH\D JIZ AR W
ILQGLQJV ER U GHURZAHGVERUHM@M®DQ ELSROBU SDWLI

7DEOHRPSDULVRRQR FRIKXWXRYFD OH

P “ VG WS

%RUGHUOLQH “

%LSRODU |, “

OHDWFRUHV RI DQJHU FRQWURO VXEVFDOH ZKLFK ZDV
RI WKH GHIHQVH RI VXFK GLHQ DR QYEK® @LH ISFUIHQYW LRY D V
GLIIHUHQFH ZKHQ FRPSDUHG ZWWYXW.QSEHSHQGHQW VDP

TDEOHRPSDULVRQOQRHWHKIVLGH VXEVFDOH

P “ VG WS

%RUGHUOLQH “

%LSRODU |, “

7KH PHDVXUH NHSW SUHWK 8 JHROW\VEHH HQ WWEYVFDOH P
GLG QRUWDWKRQ@LILFDQW VWDWLVWLFDO GLIIHUHQFH ZK
VDPSQOHNW S

TDEOHSRPSDULVRQ RI WKH WEDIGIKH RXW

P “ VG WS

%RUGHUOLQH “

%LSRODU |, i}

,Q ERUGHUOLQIDIVQ B QEN. 8 R IR R HID@I N B RRXAS VXIE G F D ¢
ZLWRGHSHQGHQWV HDWOWHY WAL F XM UGHL | I REXGUME FHHID W K H
JURXSFRUGLQJ WR WKH ILQGLQJ\HGER[SEHY @ LV KHS D)WL
RXWVLGH QRO PRENHWKIDW ELSBODU SDWLHQWYV



o

%RUGHUOLQH 3HUVR®BOLW\ ,QYHQWRU\

TDEOHA3 HY XOWRURKGIHUOLQH DQW BIKBMRODU |, S

P “ VG WS

%YRUGHUOLQH “

%LSRODU |, “

,Q ERUGHUOLQH DQGZKHORPBRQISDRIIARPWYHG ZLWK
,QGHSHQGHQW H\DWS YM\DWLVWLFDO GLIIHUHQFHV ZHU]
$FFRUGLQJ WR WKH ILQGLIRW KAR W BH UWFARIHH % DMKLHH @6
ELSRODU SDWLHQWV S

7DEOH&URV VWD E XOOH DRY ZZHU WARR WJKHHF HL @M EE\BW RH U H K
QRWKLQJ WKDW H HP BW HR VDIGO \

7R UHFHQW CB WM IQHQ RIVKOL\Q[J [ S
WKDW KDPHHRRWHBQDOOD\
7UXH YDOVH| 7RWDO
%RUGHUOLQH
%LSRODU ,
5

‘KHQ ZH FRPBDEHUOLQH DQG ELSR QMRW H S RIKEBEW V DF
LV WKBRH©®W O\EW KIQUG RKDRL QJ WRKHD \M PKRDVLRBLYVEKD § K IG
VTXDUH DQDO\VER WGH L QLGY BREDIM ICHMWEDL R ODU SDW LH
S $FFRUGLQJIMYFC MKWVAH FDQ VD\ WKIMWHERUGF
DIIHRMWDVLO\ HPEWKRR HOYGI\QWY % XW DV VHHQ LQ WDEC
DWHDVLO\ HIITHFW WRR



00

TDEOHRURVVWDEXWDOHWWDR @ ZRHIU WR WK HHIHVOH B PV WRZD U (
RWKHU SHRSOH TXLFNO\ FKDQJH LQWR RSSRVLWH H[W!I

7R P\ IHHOLQJV WRZDUGYV RWKHU SHRSOH
TXLFNO\ FKDQJH LQWR RSSRVLWH H[WUHPHYV

7UXH )DOVH| 7RWDO
%RUGHUOLQH
%LSRODU
S"

‘KHQ ZH FREPBODEMUOLQH DQG ELSR OWDR L WSHDRAIRIHFGMA V D F
LV WRDWHOLQJV WRZDUGYV RWKHU SHRSOH TXLFNO\ F
HJ IURP ORYH DQG DGPLUDWLRQ WRWKIWRIDDBG G
DQDO\VLV ZHERQGH WXLDQWD SRUM MRW ¥DGRODU SDWLH
S $FFRUGLQJLWR LPKMVAH FDQUOL\QW KIDW ERQG M |
FKDMIHWVLO\ WRZDUG RWKHU SHRSOH

7TDEOHURV VWD E XOKHVD RWZAMMK H KWMR PWWDFNHG VRPF
SK\VLFDOO\

, KDYH DWWDFNHG VRPHRQH SK\VLSDOO\

7UXH )DOVH| 7RW/DO
%YRUGHUOLQH
%LSRODQOU ,
S"

'KHQ ZH FRIPBDG®HMUOLQH DQG ELSRWRUW HRWKIDIMEWW D F
KDYH DWWDFNHG VRPHRQMBSXVWHLEROO\V ER ZE HIWQ GQW
SDW IMDE R VW UXWERSRODU SDW LHIFWR UBR QUKEBGHQJIV
ZH FDQ VD\ WKDW PRVW RI ERUGHUOVWQH GOW DMWD
VRPHRQH



7TDEOH&URVVWDEXOON DRY ZHUV SWRDWKHLQWHRWLRQDO
P\VHOI SK\VLFDO KDUP

., KDYH LQWHQWLRQDOO\ GRQH P\\BHO
SK\WLFDO KDUP

7UXH )DOVH| 7RWDO

%YRUGHUOLQH

%LSRODU ,

81
‘KHQ ZH FRPBODEMUOLQH DQG ELSR OMRYH PSRWHRABWW.Y DI
3, KDYH LQWHQWLRQDOO\ G R RQHWKNXAHKKIDI USIK DWQLEFO O/ LKD E F
W KEDRVJ G H U O L @ BR 8 D W UBVEKB IS RRODULH QW YV $ERUGLQJ WR

WKHVIGLQJIV ZH FDQ VD\ WKDW PRVW RIVERUEBRIDQQH
KDUP WKHPVHOYHYV

7TDEOHRURVVWDEXODKODIWDRY ZRHIUV WKRDWHK HD WWHHFPSWHG V X

, KDYH DWWHPSWHG VX|LFLGH S

7UXH )DOVH 7RWDO

%YRUGHUOLQH

%LSRODU ,

SH

'KHQ ZH FRPBDEHUOLQH DQG ELSR OMRW H S RW REBYW V DF
3, KDYH DWWHPIUMWHAICVAKID EHGB QD O\V ER Z 6 HIW Q GQW KIDW
VDR R UMK BAMXW ED®RODU SDWLHFWRUGLQJILWR L\ KW \VZAH
FDQ VD\ WKDW ERWK GLDWWWRVAVSMWHRYRXBRKGHUOLQH
SDWLHQWYV KDG PRUH DWWHPSWHG VXLFLGH



00

5RUVFKDFK 7HVW )LQGLQJV

5RUVFKIDVWW JLQGLQJV 6LPLODULWLHYV DQG 'LDIHWWHQFH
GLDJQRVHG ZLWK %YRUGHUOLQH 3HUVRQDOLW\ '"'LVRUGHF

7KHXPEHUHVSRQV®FD@®E]DWLRQ

7DEOHLIXPEHU Rl UHVSRQVUWRREVSDQEHIRFDWLRQ GLII
XVLQJ ODRDQWQH\ 8 7THVW

9DULD E|O'RRX S Q |OHDQ 5D|BXP RJ 8 S
5DQN

51XPEHWRUGHUOLIQH
RI 5HVSREQN\SHR OD U

*OREDO %RUGHUOLQH

%LSROPU
"HWDRQ %RUGHUOLIQH
' %LSROPU
"HWB PO|[O®RUGHUOLIQH
'G %LSROPU
"EO %RUGHUOLQH

%LSROPU

SHMHFWERUGHUOLQH
/RNDCRQPM SR OPU

7KISDWIHRWSVY RXRENVERQVH DQG ORFDWLR@\YDULDE
XVLQJ WKHKLOD@Q 8 WHVW $FFRUGLQJ WelP DAOKH IGQG L«
UHVSRQVH SDWLHQWN\W VRUGKHWERUGHIBOLQHKRZHG

VW D W LWIM QA_D G QMUBNQEKIKHU VFRUHV



00

7R PRYHPHQW

7DEOH ORYHPHQW UHVSRQVH GLIIHUEBQPH LEBIQ/ZQHHQ
"KLWQH\ 8 7THVW

SDULDEOHUXS | Q] OHDQ 6XP RI 8 S
5DQN 5DQN
FXPDQ | %RUGHUOLQH
%LSRODU
SOLPDQ@ | %RUGHUOLQH
%LSRODU
SEMHERY | %RUGHUOLQH
%LSRODU
VLIPD. | %RUGHUOLQH
-DQ -REy | sroDU

ORYHPHQW UHVSRQVHV YDULDEOHV EAKVHQBRWER®UHG E
'KLWQH\ 8 WHVW $FFRUBLQUKW D QKGDDLPEIOQ JIVQ UH V!
SDW LAKRW Y WD J QR V HER WG MEKOLRIUEG H U S

V KR 2WV&D WALWWLLIRDLOLFDQW GLIIHUHQFHV



7R &RORU

7DEOH&RORU UHVSRQVH GLIIHUBQRMDBHQZ HHQ QUIR 8BS V
7HVW

9DULDE[OHWRXS| Q| OHDQ 6XP RI 8 S
5DQN 5DQN

&ROR[WUVE| %YRUGHUOLQH
%LSRODU

(PSKDVLV| %RUGHUOLQH

PODEN YR obu

*UHA Y
(ISUHVVLR®RUGHUOLQH
JHBRADRE | o sroDU
(PSKDVLV| %RUGHUOLQH
THIWKUH | o srRoDU
VLJPD& | %RUGHUOLQH
& &1 ( %LSRODU

&RORU YDULDEOHV ZHUH FERKSDQH GV E K WDHY 8] WRH\SN
$FFRUGLQJ WR WK HL QDM FDQW GLITHUHQFH



7TRREQWHQW

7DEOH&RQWHQW UHVSRQVH GLIIHYHQMQEBWERHNQH\WR.
8 THVW

ODULDEDH*URXS | Q| OHDQ| 6XP RI 8 S
5DQN| 5DQN

SHVSRQVH %YRBGHUOLQH

;KROH +XE}0[?_gRODU

+XPDQ 'HWRUGHUOLQH
+G %LSRODU

$ %YRUGHUOLQH
%LSRODU

$G %RUGHUOLQH
%LSRODU

$QDWRP | %RUGHUOLQH
%LSRODU

&RQWHQPBRQWHDEOHY ZHUH FRPSEYKGLEH WZKHH @ DIQ®
"KLWQH\ 8 WHVW $FFRUEKS UMW RDMXPRIEQGWQGVIIHUHQF

*HQHUDO $VVHVVPHQW RI 5RUVFKDFK WHVW

,Q ERWK GLDJQRNWRNVWURYBP LMD H@W W KB UTCRMLHHOQLW W |
SURFHVV RI 5RUVFKDFK WHVWLQJ LV WKH QHHG IRU W]
WDNLQJ VXS B RIUHNY HDRIFE KNHA UL YRPYHQW DLQLQJ UHODW
WKH UHVHD U F KWHRIUDW 16 VEWL O H VKWW HIY SFRQMH RUWHIQHE \
KLPVHORUHRYHU LW ZDV DOVR DLPHG WR VWD\ LQ U
DQ[LHW\ GHULYHG IURP WKH ILIXUHV RQ WKH FDUGV
UHVHDUFKHU 3DUWLFXODUO\ SDWL® ®W G HW NV XHHWW L
DQ[LHW\ IHHOLQJ GHULYHG IURP WKH QHZO\ HQFRXQW
WKH OLPLWDWLRQV RI WKH WHVW



Oi

&DUG3; XVW D PLOQXWH VKRXOG , VSHDN DERXW SDLQW
&DUG3R \RX DSSO\ WKLRGNHVW WR HYHU\E

&DUG 9KDW GR \RX WKLQN"’

&DUG%XW , PD\ WDNH \RXU WLPH -

&DUGBG<RX VHH LW '"RQYW \RX"’

&DUG 3R , KDYH WR GHVFULEH LW DOO" %HFDXVH
FRPSOHWHO\

&DUG'R \RX DOORZ PH WR VD\ WKDMREHRROGWRW XQGI
&DUG3* B RWKHU SHRSOH ILQG LW QRUPDO" %HFDXVH W
&DUG39KH\ DUH DOO WKH VDPH $UHQYW WKHP’
&DUG1RZ ZLOO , WHOO ZKDW , VDZ LQ KHUH DQG ZLOO
&DUGB3:KRXOG , FRPPHQ®LVWURGCGHELSRODU

&DUG 9,V, WKHUH DQRWKHU FDUG" 6KRXOG , WDON DER.

&DUG:3,V WKLV ODVW RQH"’

&DUG:3,¥ WKHUH DQ\ VSHFLILF GLUHFWLRQ WR KROG Wi
&DUG32K P\ *RG :KDW DUH WKRVH LQWHUHVWLQJ WKLC
&DUG3&DQ ZHVBIDW RQH"’

&DUG:KR SDLQWHG WKRVH SLFWXUHV"’

&DUG:KR GUDZV WKHP""



oi

$QRWKHU SURPLQHQW IHDWXUH LQ WHVW VHVVLRQ L\
SHUVRQDO UHIHUHQFHV E\ XVLQJ WHVW PDWHULDO

&DUG 3, W VHHPV OLNH D SHPYARURLQNBOHWRDOWK V
IHHOLQJ DQ[LRXV QRZ , KDYH QHYHU DWWHQGHG WR V

&DUG 37ZR SHRSOH DUH SOD\LQJ GUXPV , OLNH PXVLI
GUXPV LQ WKLV RQH WRR , XVHG WRPROB\"JXLWDU EXYV

&DUG3+DW WKRVH DUH ERRWYVY EHFDXVH , OLNH WR Z
ZHDU KDW DQG ERRWYV ~

&DUG®,; WKLQN LW VHHPV OLNH DQ LQVHFW EXW , GRQ
ZLIH KDV DQ LQVHFW WDWWRR RH) WWKDW WHD WWRKLUH F\

&DUG:3, P QRW JRRG DW SDLQWLQJ , bDP LOOLWHUDWH
RI P\ IULHQGV ~

&DUG 9,,VHH D OLRQ \RX NQRZ OLRQ LV \HOORZLVK |
WKLV -~

&DUG39KLV FDUG WKDW ,POLUND® G HDPALIQKBY PH
&DUG3:9HU\ SHDFHIXO SODFH EXW LW UHPLQGV PH *|No

&DUG 98RPP D FRORXUIXO WKLQJ DW OHDVW , OLNH ¥
FRORXUIXO MR\MXO SHUVRQ DQG QRZ , EHFDPH OLNH V

&DUG3*9W VHHPV OLNH W RFPNR\WNHWKHIHHHO P\VHOI DV D VYV
WKLV -~

&DUG3,; ZDV IHHGLQJ D ELUG KRZHYHU LW GLHG 7KHU]I
YHU\ VZHHW ZKHQ LW RSHQHG LWV PRXWK , KDELWXD\

&DUG3, &% VHHPV OLNH D WKUBSSGBIUMNMGQFBBDWRBRV ,W
ZDWFK FDUWRRQV VR , GRQfW KDYH DQ\ FRQWDFW ZL)\



o1

3HUVRQDO RWWKHESDWRMQWY LV DQ DWWLWXGH WKDV
RQ WKH RWKHU KDBB YWQRB VLWPBER QWD QEXI\D ML YWR DD
SRVLWLYH HPRWLRQV IMXVWHP LWEW GV E k& P HAPRRHU PLCDAP U
WLPH VXEMHFW LV WUDQVIHUUHG WR SHUVRQTV KLPV
H[SHULHQFH GLIILFXOWLHV LQ IDFLQJ ZKMWK BMK HQW\W R
WHOO WKHLU RZQ VWRU\ WR UHVHDUFKHU %\ WKLV
HYRNHG DUH H[SUHVVHG DQG WKH PDWWHU EHFRPHV |

&RPSDULVRQ RI 7ZR 'LDJQRVWLF *URXSV $FFRUGLC

,Q 5RUVFKDFK WHAN®SW LRHD QVWRHDHXUHG E\ IRUP UHV
UHVSRQVHV * DQG HWHMORBWHSRDKIHAK EDVHG RQ 6

5HODWLRQVKLS FRQFHSW LQYROYHV D WUDQVIHU RI
WKH WHVWHU 1JRRTWHKEFSBIWRIHRQWHVSRQVHY LQ RQH \
DERXW 7KRVH VSRQWDQHRXV UHVSRQVHV JLYHQ D
VLWXDWLRQ DUH VHUYHG WR SURYLGHQDGEWH ®DW FIW)X
UHVSRQVHV LQGLFDWH SURE®HRW L GBALDFA\S®H X FW X U

SDWHV RI WRWDO UHVSRQVRVY BRUZGHUHBORXWGDWLHQW
IRXQG DYRU ELSRODU SDWLHQWYV * UHM@BQVHV ZHUH
ZHUH IRXQ®O® ) UHVSRUVRXQG DWQG

JLQGLQJV LQGLFDWHG WKDW UDWH RI WRWDO UHVSRQ
ZDV REVHUYHG WKDW PHQWDO UHSUHVHWDWLRQV KE
UHVSRQVHV LQ ORFDOL]DWLRQ PDNH XVHM®R WKKOLLNG V
VXIILFLHQW O\ Z%\R K GMKIID VDHHV S/RWLHQWY JDYH PRUH W
' DQG VPDOO GHWDLO 'G UHVSRQVHV HKILI/WILQGW
VKDUHG PRUHSPBIWVOMWDMODWHRQY DQG VXEMHFWLYH H
ERUGHUOQWWY BWWIHHP SWHG RURD G REQ VWEWRHEINRDOW @L\® YW L R ¢
RWKHU ZRUGV E\ XVLQJ GHWDLO UHSRQVHV ZKHUHDYV



6

FROQWURO WKH RXWHU ZRUOG E\ IRUPLQJ UHODWLRQVE
UHSRQVHY JLYHQ LQ WKH VHVVLRQV ZH VDZ WKDW WK
SV\FRWLF LPDJHV LQ ERWK JURXSV XQOLNH ELSRODU
DVVRFLDWLRQV

UHVSRQVHV DUH VHUYHG WR XQGHUVWDG®® DIQIGRZ
LGHQWLILHG ZLWK LW E\ WKH PHDQV RI SUBWH¥WLR
LQWHUQDO H[SHULHQFHV 7ZR NLQGWVRYIHRKRMBIQUHVS

DQIQLPDO PRYHPHQW .DQ WHVSRQVHMYQ@NQpV
REWDLQHG LQ WKLV VWXG\ LQGLFDWH WKDW ERUGHL
LGHQWLILFDWLRQ

$QLPDO UHVSRQVHV $ $G WKDW VKRXOG EH.YRXQG L
LQIRUPDWLRQ DEBWWR®KIHURRWYDOR] WKHHLQGLYLGXD
JUHTXHQF\ RI $ UHVSRQVHNYPRM RKXAGHDVLYH SDWLHC
VDLG WKDW PDQLF GHSUHVVLYH SDWLHQWY DWWHPS\
DGMXVWPHQW KRZHYHU WKRVH VWUDWHILGIV] W URQL
SURFHVV KDG FKDUIDFRIMWNRMHAAZRY @G JUHTXHQF\ RI DQ
ZDV IRXQGIQG WKH\ ZHUH JHQHUD @BGIWBRPRPSIDQKHQ ¥
ILQGLQJ ZDV HYDOXDWHG E\ XVLQJ FRQWHQW DQDO\
SDWLHQWWIR ISURE BHP LQ WKH DGMXVWPHQW UHODWHC

,QVWLQFWXDO 3URFHVVHYV

,PSXOVLYH UHVSRQVHV LQ 5RUVFKDFK WHVW DUH RE
UHVSRQVHV LQ SDVWHO FDUGV |L\W@ RW KpKREWHSNVMOH.
FDUGVY ZRXOG SXW YLYLG HPRWLRQDO DQG DIIHFWL
FRORXUHG &DVIGDWPERQEKXO,LQH D BIKD HPAVBHRLMW. RK W
ELVH[XDROQMDRFAM P WBIWSRQVHY ZKLFK SRLQW RXW SUR
LGHQWLPULRXWLRQIIHU LQ FDVH RI D FRQIOLFW DERX\
FKDUDFWHUL]JHG E\ WKH UHVSRQVHV ZLMRKROHR SMAZVR
KXPDQV~ 3VRPHRQH  @NL]



060

DPSXOVLYLW\ 5HVSRHQS/AHWVRLYB GBIDAWNLHQW V

,PSXOVLYLW\ UHVSRQVHV ZHUH JLYHQ L QP RNKHP HRUNWPV |
UHVSRQVHV E\ PDQLF GHSUHVVLYH SDWLHQWYV $JJUH
WKH PHDQV RI DQLPDOJXEZMVH REF HKXPHDE DVWHBPDWQH G
ERXIDGHY 2Q WKH RWKHU KDQG LW ZDV REVHUYHG W
UHIOHFWHG LQ E BDKIBY WKWHDN T HPDH) GRQWUROOHG E\ WKH

&DUG?*,Q KHUH WZR SHRSOH JUHHW HDFK RWKHU E\
RWKHUITWKHDQ@XOVR VODS WKHLU IHHW ~

&DUG3:*,Q KHUH WZR SHRSOH VHHPV OLNH DV WKH\ ZDU
&DUG3*,Q KHUH WZR PHQ VHHPV OLNH FKDWWLQJ ZLWK
&DUG3*7,ZR GRJV ZKRVH QRVHV WRXFK HDFK RWKHU"

&DUG 9, WKRW&KIOW LW ZzDV D WLJHU LWYV LPDJH LV UH
XSSHU VLGH E\ MXPSLQJ ZDONV SDUDOOHO ZLWK ZD
ZDWHU”

&RUUHFW IRUP UHVSRQVHY ) VXFK DWH JAQFRHIrO WRGVC
SDWLHQ@WJIJRUVWRIIYQJ ZLWK WWRRMHIGHWVQ WHKDOWUDW LR
,QIOXHQFH RI SKDOOLF SRZHU LV SDVVLYDWHG DQG

ZKLBPKUHWWULEXWHG WR VH[XDOLW\ LQGLUHFWO\ VXFK
REVHUYHG ORVBR®YMHYV WKDW WULYLDOL]J]HG DXWKRUL)

&DUG3®ELJ FUHDWXUH VSUHDG KLV IHHW WKRVH IHHW
OLNH ZLQJV EXW VPDOOHU KLV KHDG UHVHPEOHV D FLC

&DUG3/KLV WKLQJ ORRNROQVWH W IPKWHR/'XVQ FDUWRRQ
OLNH PRRMHWWKDQ D VTXLUUHO EXW WKLV KHDG VHHPV

&DUG3$, KXJH OHDMWKXIH IKUUG LV VSUHDGLQJ ZLQJV DQ



&DUG3*(WUUY«DP JRLQJ WR EOHWKRKUNDRZ WRXKOWHWH LW L
PRYLHV ZDWINLQJ VQRZPHQ LQ FDUWRRQ PRYLHV RU L\
FRXUVH LW VKRXOGQfW EH VQRZPDQ , WKLQN LW ORR
EOHWKHUHG PRUH °

&DUG 3,9VDZ D KXJH FVUHDDWYUHHHMWKRWKLY SDUW LV WI
WKHUH LV D VPD®OHKHDORP HRW KUQ W K DN W KIHU WK H WD GKd
IULJKWHQLQJ DW WKH VDPH WLPH ZKHQ , ORRNHG GR.
VLQFH WKH WDLO DQG |RRAMQD UBGRRIN B WRSKRIMLRWQ D @ D
QRW D KRUULEOH WKLQJ VLQFH LW EHFDPH VPDOOHU

EPSXOVLYLW\ 5HVSRQVHV RI %YRUGHUOLQH 3DWLHC

%RUGHUOLQH SDWLHQWY UHIOHFWHG LPSXOVLYLW\ E
PRYHPHBWSRQVHV ,Q ERWK UHVSRQVHV LW ZDV REV
ZHUH GRPLQDQW ,W ZDV DOVR REVHUYHG WKDW DJJU
FRQWH@RW HPIHOWSRQVHYV 7KLV ILQGLQBSMHG WM \WRQ VS
DJJUHVVLYW WKERS2ZHOWMHJ PHFKDQLVP RI UHSUHVVLRQ ID
%RUGHUOLQH SDWLHQWY PDQLIHVWHG PRUH DJJUHV\
SDWLHQWYV LQRMHRHENMYVEMR Q@RE UH VISRENHHW WXRFIKF D X
ERPE DWRPLF ERPEJLYBIWHE\ SDWARQWY LQGLFDWHYV
JLYHQ ZLWKRXW LPSXOVH FRQWURO ,Q FDUG 9,,, ZKl
ERUGHUOLQH SDWLHQWYV LW ZDV REVHUYHG WKDW DJ
RIPRYHPHBWSRQVHV DQHs FRRYXWGRORPWGE E\ WKH SDWLH
PDNH XV WR WKLQN WKDW LI ERUGHUOLQH SDWLHQW
PHDQV RI DFWLRQ EDVHG EHKDYLRXUV

&DUG 37,ZR SHRSOH IDFLQJ HDFK RWKHU WKH\ KRRN
FRPSOHWHO! WBEBHKVPWHKHU -~

&DUG3*,Q, KHUH WKHUH LV D FRXSOLQJ RI WZR SHRSOF
WKHUH DUH WZR KHDUWYVY FDPH IURP ERWK RI WKHP W|



00

FRQVLVWY RI WZR KHDUWYV |, WKRXJKW WK IMX WWK FOW N H
PRWKHU DQG IDWKHU ~

&DUG3GHHPYVY OLNH WZR SHRSOH LQ D ER[LQJ PDWFK L
WZR SHRSOH KLW WKHLU KDQGV ZLWK HDFK RWKHU EI
WKLQJV VKRZ WKHLU KDSSLQHVVLBHPYVY OLNH WKH\ V)

&DUG3*7,ZR SHRSOH VHHPV OLNH DV WKH\ ZDWHU HDFK F

&DUG3:7ZR RSSRVHG EXOOV DV LI WKH\ DUH ILJKWLQJ
VSLOOHG LWYV KRUULEOH ~

&DUGB7ZR SHRSOH DUH WU\LQJ WR VOGIDSSHDFK RWKHU
&DUG, VHH VRPHRQH VSLWWLQJ EORRG WR GRZQZDUG

&DUG®*8RPHWXKLQUWBHEFDWWHUHG WKLV WKLQJ LV UHDC
LV WU\LQJ WR EORZ XS 6RPHWKLQJ RQ D WKLQ OLQH
H[SORGH ~

&DUG,, FDQHW FOHDUO\ EXW VHHPV OLNH WKHUH DUH \
VHH WKH JDS EXW WKHUH LV D EDUULHU EHWZHHQ WK
EXOOV DQG , FDQTW VHH ZKDW WKH EDUULHU EHWZHHC(

&DUG37ZR ORYHUV FDPHZIW@WHWK HEUKH KMKSBS\ WKH\ DWW
RWKHU ZLWK ORYH DQG WKH\ WRRN HDFK RWKHU E\ KI
6HHPV OLNH WKH\DUMLMBAEDMWR EDQG 7KLV RQH LV Wk
WKHLU GHVLUH IRU EHLQJ KDSS\ ~

2EMHFWRSHODW L

$QRWKHU REMHFWLYH RI 5R[SMFKQB W LVRIQWWD ER XD NAL IQH
UHODWHG ZLWK SDUHQWDO LPDJHV ,W SURYLGHV LQI|
ZLWK WKRVH LPDJHV DQG IXQFW3RIQAMEFIRAGNVKH S KD QW
SURYLGH LQIRUPDWLRQ DERXW WKH UHODWLRQVKLS Z



00

WKDW LV H[SHFWHG WR JLYH ZKROH LQIRUPDWLRQ DE
UHODWLRQV LQYROYH H[SHULHQFHV DEB®® RIWKHIX QR
UHODWLRQVKLS LQ DGGLWLRQ WR ILUVW SHULRG SUHJ
H[SHULH@FBYWGYV ,, DQG ,,, @NL]

DLQGLQJY 5SHODWHG 2EMHFW 5HODWLRQV $PRQJ OL

5HVSRQVHV BHPWHMFLYH SDWLHQWVYV LQ FDUG , LQGI
QHJDWLYH LQIOXHQFH RQ WKH SDWLHQW 2Q WKH RWK
SDWLHQWY KDG H[FHVVLYH GHVLUH DQG QHHG IRU JHW
WKDW DW WXRFDOREQ®HIKOVHY WRRN SODFH DQG R
DPELYDOHQW 6KRFN UHVSRQVHV WKDW REVHUYHG I
H[SHHUQFHG DQ DIIHFWQYRDMWHUEDRWLBBOODWLRQVKLS
IROORZHG E\ YDJXH GHVLIHWV SIDGEVHMWSRPQ VDWW ZQ® K L
XV WR WKLQN DERXW WKH H[LVWHQFH RI LGHQWLILF
SURYLGHV LPSRUWEQWW. QMRK FCDUICRQYWDJH UHODWLR
WKDW RARKKMFWLRQ UHVSRQ\HW®YWQFWDNWIRPS WHGG VBR
JDSV

&DUG:3,;FDQTW DQ\WKLQJ OLNH D VKDSH” 56HMHFWLRQ U
&DUG 97KHUH PD\ EEDWZRPERRILIXUHVY ORRNLQJ IDFH W

&DUG 9,Q KHUH |, VHH LW DV D WKRXJKWI DHWHQW WZARR
WKH\ PD\ DJUHH ZWLK HDFK RWKHU EXW D FRPPRQ W
RXWVLENHARABDNHNLQJ LW VHHPV OLNH WKH\ DJUHHG
SHUVRQ WKLV LV D PLUURU KH PD\ WHHI KILPWHKDV LS
UHIOHFWLRQ WKLV LV D KXPDQ LQ IDFW WKHUH LV D |

&DUG35LIJKW LQ WKH PLGGOH WZR SHRSOH JDYH KXJ
WKH\ DUH OLS WR OLS , FDQ FOHDU®GWWHHKMZR GRRBSC
WKH ZKROH SLFWXUH , VHH WZR ZDUULRUV VHHPV OLN



&DUG 9, W GRHVQTW PDNH DQ\ VHQVH IRU PH W VEF
VHSHUDWHO\ QRU WRLIQWN HWLWKGR HYV @HW WHWLRQ

&DUG3:6HHPY OLNH WZR SHRSOH RQ D WDEOH ,I WKH\ C
ZLWK HDFK RWKHU WKH\ PLIJKW EH WZR SHRSOH ZKR H

&DUG3*, W VHHPV OLNH YLROLQ WKHUH LV D YLROLQ RY
WR RWKHUV’

&DUG 937ZR OLWWOH EDELHV WKH\ VHHP OLNH VLWWI
WKHLU KDLU WLHG XS WKH\ RSHQHG WKHLU DUPV DQG
WKRVH REMHFWY DUH VWXFN RQ HDFK RWKHU EDELHV

&DUG 9, VHHSMWMRES OH VKDULQJ RQH WR\ |, VHH WZR SHI
EHDFXVH RI KDSSLQHVV’

&DUG &*LUOV RIWHQ GR WKDW WKH\ ZDWFK WKHPVHO\
DQG WKLV LV D JLUOZDWFKLQJKHU ZKLOH GDQFLQJ’

&DUG 3,, FRXOGQTW LGHQWRPFPHWKLMNM REDVHWE&R \RX E
6KRFNLQJ DQG UHMHFWLRQ UHVSRQVH FDPH ODWHU R

&DUG ¥,KLV PLIJKW EH VHHP OLNH WZR FRKHVLYH EDOO

BLQGLQJV BEIMMBDMMWMGISORYARQFHUOLQH 3DWLHQWYV

5HODWLRQVKLS Rl WKH ERUGHUOLQH SDWLHQWV ZLW
SDWLHQWV IDOLHG WR LQWHUQDF®L[HS PRMOCHVUL R@DK
H[SHULHQFHG GLIILFXOWLHYV LQ WROHUDWLQJ HPSWLQ
WKRXWKDW WKRGH YSDORISHEW D UH CPBWLRQVEHS W KD BF
IHYHUWKOHVV LW LV DOVR QRWDEOH WKDW DQ[LHW
SURPLQHQW LQ WKHLU UHODWWR QDX LW KR\ K WR \WKKHDWY
UHODWHG ZDWR HQWHUWQ@D® ERXQGULHV Rl WRHEERG\ F
WKH PHDQV R )KHQFS ERVENMUDHIDQ WKH LRWGE QDG S
H[WHUQDO UHDOLW\ ZDV H[FHNMWWH\DWWRLYGVSW K H PR



SV\FKLF ZRU QGQI® [FGSIRWHRU Z® IRXGV MWK RODMW W KDW SD
PLIKW H[SGHHSHIQ¥FWLYH DQG HPSWLQHVV IHHOLQJ LQ DI

&DUG,,VHH WZR SHRSOH LQ GHEDWLQJ FORXGV ~

&DUG3%XW WKLV SODFH LQ RUDQJH FRORXRIQKDW V RPH
SRZHU LQ PHGLHYDO WKHUH ZHUH FORXGV KD]HV
ZLWFKHV WKDW JLYHV DSSOH WR 6QRZ :KLWH ~

&DUG329W FDQ EH FORXG LI ZH GRQfW FRQVLGHU WKLV
&DUG%HRWK RI WKHP KDYH YHU\ EDG IDFHV ~

&DUG,,VHH DVWVEKODWDAQYGV H\HV ZLQJV ,WIV KRUULEOH °
&DUGE7KHUH LV D ELUG RQ D GU\ WUHH ~

&DUG?3,;FRXOG QRW ILQG DQ\WKLQJ VLPLODU ZLWK WKL

&DUG?37KLVY VKDSH UHPLQGV PH P\ PRP :KHQ , ORRN I
OLNH VLWWIXQ@QO\WKXVHG WR GLVOLNH P\ PRP °

&DUG3/BNXOO” S WUDFKHD” 3IHPDOH JHQLWDO RUJDQ" 3:F
&DUG3*37,ZR SHRSOH NHHSLQJ WKHLU KDQGYVY EDFN DUH II
&DUG3*7,ZR SHRSOH ZDWHULQJ HDFK RWKHU E\ XVLQJ ZC

&DUG7ZR KXPDWIWQJ WR VODS HDFK RWKHU ZLWK KRO
GHYLO VWDULQJ DW PH YHU\ DQJULO\ LW LV QRW LQ W

&DUG%DG ELUG WKDW ZDQWV WR JLYH KDUP ~
&DUG(\HV VFXOSWHG RQ D SXPSNLQ ~

&DUG?,;VHH D EXOO LW \KDVLDXWHK DWE MW DY DHPRIQ LR 4
E\ ORRNQLQVUWUNL OV *



&DUG37ZR SHRSOH VWDQGLQJ IDFH WR IDFH JDYH KDQ
WKH VDPH -

&DUG7TKHUH LV WRIJHWKHUQHVV RI WZR SHRSOH IURP (

&DUG?3,,VHH WIRSHRSOH LW VHHPV OLNH WKH\ LQFOL
PDNLQJ HDUWKHQZDUH SRW °

&DUG*7ZR GRJV JDYH KDQG WR KDQG °
&DUG6HHPV OLNH WZARH KXRHWEHDYHK RWKHU ’
&DUG39ZR SHRSOH EDFN WR EDFN DUH FKDWWLQJ -

W LV WKRXDIW D FRPPRQ FKDUDFWHULVWLF RI ERUC
SDWLHQWY ZDV LGHQWLILHG DV LQVXIILFLHQW IXQFW
VWLPXOXVURWPUERWE& LQQHU DQG RXWHU ZRUOG

SVI\IFKRDQDO\WLF , QWHUSUHWDWLRQ RI WKH 5HVSF
/IRVV DQG 'HSUHVVLYH $IIHFWLRQ
'EO LQ RWKHU ZRUGV ZKLWH GHWDLO UHVSRQVHV SU
PRVW REYLRXVO\ 7KRVH UHVSRQVHV LQGLPMWVW KWHKRI X
RI EODFN ODRINHDWHVSRQVHY JLYH HPSWLQEBVWWIBMNOLQ.
'EO UHVSRQVHV RI WKH ERUGHUOLQH SDWLHQ'
DWWHPSWHG WR IXOILO WKH 3HPSWLQHVV™ ZLWK WKI
SVPRNH" SHDYOHOHW LV WKRXJKW WKDW IRUPOHVYV UHYV
GHSUHVVLYH DQ[LHW\ LQGLFDWHG WKDW REMHFW OI
UHVSRQVHYVY LQGLFDWHG WKDW REMH¥F\¥EDYWHRBDWHWRYHGS
PDQGHSUHVVLYH SDWLHQWYV SUHIHUHG VKRFN DQG UH
WKDW V\PSWRPV UHODWHG ZLWK DQ[HW\ RFFXUHG DV I

&DUG - XVW OLNH D FDYH GRRU ZLWKRXW H[LW ~

&DUG38HHPYVY OLNH EODFN FORXGV RQ WKH HGJHV ~



&DUG:?,;FDQTW FRPSDUH LW ADMNKHVRPHWKHOQ HPI®WH , W
PDNH DQ\ VHQVH IRU PH ~

&DUG7KRVH WZR WKLQJVY DUH SXUH ZKLWH KHDUW ~

&DUG3/KHUH LV D FKDWHDX EHWZHHQ WZR YDOOH\V W
EXLOGLQJ LQADRKNWERUP RI D

&DUG Y7, KLVDUURDLG VHHPV OLNH FORVHG ~

&DUG:3*;XVW OLNH D ZLQGRZ WKDW DWWHPSWV WR VHH
UHIOHFWHG WKURXJK WKH URFN RXWVLGH FDQ EH VHF

&DUGB39KLYV LV OLNH KD]\ WKHUH LV KD]H ~

'"HVLJQ RI 6HOI DQG ,GHQWLW\

,Q SRUVFKDBKONH LW VWRKIHHEDHWBW\WMEDWR SURYLGH LQIR
DGMXVWPHQW WR UHDBGUMV RQ\WDRELNRDIFWIRHQWY RXW
HYHU\RQH VRFLDOL]DWLRQ DQG KIREOWRXVWWY HSDW L(M B QY \
OHDVW EDQDO UHVSRQGV WR FDUG 9 1HJDWLYH DQG
UHVSRQVHV SURYLGH KRIZRWREWIDRMOLBDERXSHUFHLYHG |
DQG 9, LQFOXGHV QHJDWLYH FKD UDW W&IIR@\E LW\ DEHF D
VHYHUHO\ IHOW LQ ERWK RI WKRRHKW HRSFHDWUB QF HAK¥RW,
DFFHSWDQFH R U QFRWFHBMWERRMWR KPQIGVILQGLQI WKHP
GLVWXUELQX @NL]

DGHQWQW\6HO!| 'ANHIJQDRIBEHNWVLYH 3DWLHQWYV

%DQDO UHVSRQVHV VXFK DV SEDW’" RU BEXWWHUIO\’
LQGLFDWH WKDW WKHLU GHVLJQV DERXW LGHQWLW\ JF

ODQLF GHSUHWSUYHHIDMWGHYW H[SUHVVDW KRHLNQGP N 0DJ(
DQG VNLQ UHVSRQVHV 6NLQ UHVSRQVHV DUH UHODWF
DQG WKH\ LQFOXGH WKH ILUVW FRQWDFW RI LQIDQW
RUJDQ WKDW SURYLGHV HPRWLRQDO FRPPOQQHPRMILR Q



(@)
-

SHULRGYV $W WKH VDPH WLPH VNLQ RUJDQL]HV WKH
$EVHQFHY DQG VHQVLWLYLWLHYVY LQ WKLV ILUVW SHULT
TDFWXDO UHVSRQVHYV WKDW SRLQWV RXW WRKYHRNRSRU
GHSHQGHQF\ DQG SDVVLYLW\ 7KH PDWWHU LV LI KRZ
MXVW H[LVWHQFH WKRVH UHVSRQVHYVY LQ D VHVVLRQ

W ZDV REVHUYHG WKDW PDQLF GHSUHVVLYH SDWLHOQ\
FRQIXVLRQ DQG JDYHR @PRHWWH ZKHRFNKHVZIHUH IDFHG Z
UHODWHG ZLWK VHOI GHVLJQ 7KLV SWKBH\RZ ZDV IF
UHVSRQVHV 3KDOOLF UHVSRQVHV VXFK DV 3FUHDWXI
IROORZHG E\ WKH UHVSRQVHV WOXBKDWKHWLFKHUWHIR L
EH VHHQ WKDW GHSUHVVLYH DIIHFWLRQV IXOILOOHG W
ZHDNHQHG VW L P XOIDUG¥ NHIDIWM DG \E WWKIOMV SKDOOLF SRZHU

&DUG?*,¥ WKHUH DQ\ERG\ ZKR ILQGV LW I/'VW MR WE'L QB
W VHHPV OLNH D FUHDWXUH ~

&DUG39KDWTV VRPHWKLQJ OLNH SHOWU\ VNLQQHG OHI

&DUG 32K WKLV LV WKH DQLPDO WKDW , VDZ LQ WKH
DQLPDO KDV D ELJ KHDG VPDOO DURQ WKH IFHHINGC K HEL
FDQTW UHFRJQL]H ZKDW LV LW EXW , WKLQN LW LV D
LV WKH KHDG RI D FUHDWXUH LW LV VPDOO WKLV ELJ

&DUG39KLV RQH ORRNYV OLNH D VNLQ WRR VWLWHHPYV O]

&DUG3/KLVY WKLQJ ORRNYV OLNH VRPHWKLQJ LQ FDUWR
WKLY SDUW VHHPVY OLNH D FDW DFWXDOO\ LW VHHPV
KHDG ORRNYV OLNH DQ DQLPDO KHDG

&DUG:EORPHWKLQJ OLNH D EFEKL VSUHDW XWHIZKOHJV EXW
OLNH PDOH IHHW LWYfV DUPV DUH OLNH ZLQJV EXW Wl

&DUG3,W VHHPY OLNH D OHDI LW LV'LQ SLHFHV PLGGC



&DUG 3, VHHPV OLNH D KXJN ZROW VLV)DOKGRUDIVEG BLWY
OLNH VSUHD/GUMDBUPWPY IURP VLGH WR VLGH LW VHH

&DUG39,FRXOGQYW FRPSDUH LW WR VRPHWKLQJ HOVH

&DUG:3,«DW FDQ , vD\" ;W KDV D KHDG OLNH D VQDNH
VONH , KDYH QR LGHD DERXW UHVW RI LW |, FDQYW FR
FORXG

&DUG3,9FDQTW XQGHUVWDQG DQ\WKLQJ , JXHVV WKLV
VWDQG RQ RXU IHHW EUDYHO\ ZLWK DOO SRZHU

E ,GHQWLW\VRQG R¥ RK S HIDON QHIQ W V

W ZDV REVHUYHG WKDW GHVLJQV RQ HRWUGRQQWPH\SLC
PRVWO\ BKVSIWH WKH\ JDYH EDQDO UHVSRQVHV VXFK
EH FOHDUO\ VHHQ WKDW LGHQWH VR DG XPRERUBPRDNQ
LW ZDV WKRXJKW WKDW ERUGHUOLQH SDWLHQWYV IDLC
WKHLU UHODWLRQVKLS ZLWK HQYLURQPHQW ,W ZD
IUHTXHQWO\ XVHG PHFKDQLVPV RIQS GLHQMDLY HD &G CBLIR
LGHQWLILFDWLRQ ZKLOH WDONLQJ DERXW WKH FRQW!
FRQWHQW RI WKH UHVSRQVHV JLYHQ E\ SDWLHQWV L
PLJKW EH RFFXSLHG E\ IHHOLQJIYHRNGEPSWHL\QHWH FZHRHX
WKH\ PLIJKW IHOW WKHPVHOYHV DV G QNDQ FIHFQ M\ \DRI
ZDUQLQJ VDKMHGBKBWH WLPH WKH\ SKD@QLBSHRZAHWYHDV
KDUPIXO DQG DQ[LHW\ SURYRNLQJ REMHFWV

&DUG3/KLV YHU\ IMHKUKWKIXQ\QJIHDUIXO , GRQTW ZDQW
SHMHFWLRQ

&DUG3®*$9KRUULEOH WKLQJ ,W VHHPV OLNH DQ DQLPDO
W KDV IRUPOHVV KDQGV ,WV IDFH LV YHU\ VPDOO
IULJKWHQLQJ ~



&DUG 39, FRXOGQTW FRPSDUH WKLV WR DQ\WKLQJ ,WT'
DORQH ,W H[LVWV MXVW TRU PDNLQJ SHRSOH VFDUHG

&DUG2*2Q WKH HGJHV LW VHHPV OLNH EODFN FORXGYV
PRXWK +HDG RI D ILVK

&DUG:2K WKDW VHHPV VR KRUULEOH WR PH WKHUH LV
*RG LW KDV ELJ IHHW OLNH D SRZHUIXO NLQJ WKHUH
KHDG RI D ODPD EXW KHDG LV VPDOOHU WKDQ ERG\ L
VHHBYNH SRZHUOHVYV LW KDV WZR ILQJHUV |, WKLQN
DSSHDU VRPHWKLQJ OLNH WKLV

&DUG3*9,FRPSDUHG WKLV WR JXLWDU DW ILUVW \RX N
FOXE LQ WKH PLGGOH RI WKLV FOXELVYWRIQWRHNHG
KHGJHKRJ ZKHQ \RX KLW ZLWK LW LW KXUWYV LI \RX K
WKLV VHHPVY OLNH D PRXVWDFKH RI D JRDW’

&DUG:3,BDW WKH KHOO LV WKLV" /W KDV D GHPRQLF LPI
GRHVQIW PDNHRWD®HVHERKOGQTW FRPSDUH WKLV WR
HTXLYDOHQW RI D SHUVRQYV LQQHU ZRUOG

&DUG 39 KHUH LV GLVXQLWYHQ\WKHQIZKBYHEHHQ GLYLC
SDUWV 7ZR OXQJV WKH\ DUH FOHDQ DQG EULJKW 6R
WR EH VSLWWHG IRU PH 6RPHWKLQJ WULHV WR H[SOR
UHDG\ WR H[SORGH 7KHUH DUH WZR PRXVWDFKHV LQ k

&DUG3®OW FUHDWXUH WKDW , VDZ LQ ADWWRBGQWHHED ® |
ELUGYYV KHDG LW KDV IHHW D KXJH DQG EDG FKDUDF
GRzZQzDUGY *HQHUDOO\ DQ HYLO FUHDWXUH LW UHP
\SLULW

&DUG3*,9YHH D PRQVWHU WKDW FKLOGUHQ EHOLHYH WK



o
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$ &RPSDULVLRQ $ERXWK'NQDRPQIFOLBEWY

(YDOXDWRRGQHUOEQH SDWLHQWYV LQGLFDWHYV WKDW W
LPSXOVHV GHULYHG IURP WKH HPSWLQHVV WKDW SD
PRWKKUOG UHODWLRQVKLS LQ HDUOLHU VWDJHV DQG
WKRVH LPSXOMHVLV0RADHR EH O/ RQD WHNDWD WEH\DQG RE )
L G H QUHLSA\H V H QQ\DIBMITRK@WH GHFRPSRVLWLRQ RI VHOI |
GDPDJHG LQ VRFLDO UHODWLRQVKLSY DQG DFWLYH D
DOVR REVHUYHGKDW DDWRQHOIQFW GHULYHG IURP PXV
SURPLQHQW DQG DEVHQFH RI REMHFW UHPDLQHG DV
ORUHRYHU DFWLRQ EDVHG EHKPRLYRPYEWIRQDIOVR R
WKRVH ILQGLQJV PDNH XWH V&R WLKH@W VW ODW HEBR W& HIUGD,
LPDJH VXIILFLHQW\ LQ SUHJHQLWDO VWDJH DQG HJI
LQGLYLGXDWLRQ DQG SUREOHPV UHODWHG ZLWK GH.
HPSWLQHVV IHHOLQJV

'\QDPLFV Rl WKH FRP IGHSMLY HR 5B QM RIW Y B G L BIHVHJ (
RFFXSLHG E\ GHSUHVVLYH DIIHFWLRQV ,Q DGGLWLRC
DXWKRULW\ ZDV WULYLDOL]JHG LQ RUGHU WR JHW D
FDVWUDWLRQ FRPSOH[ 20LUURDV QD SQWMG RADNG H B
SUREOHPV LQ REMHFW UHODWLRQYV



',6&866,21

3XUSRVH Rl WKLV VWXG\ LV HYDOXDWLRQ RI SV\FKRSD
EHWZHHQ PDQLF GHSUHVVLYH DQG ERUGHUOLQH SDWL
ERWKWWLIADO DQG FRQWHQW D/QH\OWV ZD V ODWHBG : KRLW @ h
GDWD WKDW REW D RQNERB\\WWMYFRIGIQENYE F U RZHWWD E V
XVHG IRU HYDOXDWLQJ ILQGLQJY REWDLQHG E\ WKH R
6366 IRUGRZV ZDV XVHG IRU GDWD DQDO\VLV ,Q DG
FRQWHQW DQDO\VLV ZDV DOVRVWEXE WKW HBYFBE QB R B Dy
GDWD REWDQLHEVEN YRIWVERDK 7&RQWHQW DQDO\VLV X
RQ JUHQFRD®WV\O\WLF DSSURDFK

%LSRODU GLVRUGHU LV D GLVHVDVH FKDUDFWHUL]HG
PDQEHSUHVVLYH WBQWRGBWO\ JLYHV ZD\ WR FRJQLWL
VI\PSWRPV DFFRPSDQLHG E\ PDQLF DQG GHROQHWVLYH
SURJQRVLV %RZGHQ RWKHU ZRUGV ELSRAOWHBEBWVRU
GLVRUGHU FKDUDFWHUL]J]HG E\ GHSUHVVLYH HSLVRG
DFFRPSDQLHG ZI9OVEKE LW '6@QG LW DOVR LQYROYHV D
PRRG DIIHFYWWXWIOWH EHWZHHQ WKRVH HSLVRGHV &D\

%RUGHUOLQH SDWLHQWWDEHWRKEG RO XWRN IBRPQG ¢
WKH\ H[KLELW FKDUDFWHULVWLFV VXFK DN\ DJWKVXDO
EHKDYLRXU RED®GW HGIODMOLRQVSIIHFWLRQDO IOXFW )
REVISUWBHDWLHQWY PD\ SIYSHRIWHR S IEVRLGIHY SV\FKRWLF
UDUHO\ H[SORGHG WRWDOO\ 3V\FKRWLF V\PSWRPV H
DOPRVW OLPLWH GV SIXFLLRXW H IVOBPREREG M K
3V\FKRWLF HSLVRGHY DUH JHQHUDOO\ VQGL YX-EWMD @F K
XVH .HUQERUJ

,Q SUHYLRXV VWXGLHVDGSGHRKRIHHFGY MYRI S\DHAWIWWHQ WK XM U |
XVLQOHU ,QWHJUDWLYH 6\VWHP )LQGLQJV RI WKH SU



REMHFWLYH DQG SURMHFWLYH PHWKRGYV ZLOO EH FR
VWXG\

,Q WKLV VWXG\ UHVSRQVHV JLYHQ E\ PDQLF GHSUH
SRUVFIOEFARYUDMHROVFRQYHUWHG LQWR TXDQWLWDW
VWDWLVWLFDOO\ $QDO\WLV LQGLFDWHG WKDW ERUG
SDWLHQW JURXS RQO\ LQ WKH ILHOG RI 'G DQG .DQ
PHDQLQJIXO GLIIHUHQFRWKHU IRKYGSRQVHY 'DWD RE
VWDWLVWLFDO DQDO\VLY ZLOO EH HYDOXDWHG ZLWK
RUGHU WR IRUP D PHDQLQJIXO LQWHJULW\

5HDVRQ EHKLQG XVLQJ SURMHFWLYH PHWHKRGNVLQ L
HITHFQHW\WH RI WKH 5RUVFKDFK 7HWW RIQQ ER-DWAKHQDP |
GHSUHVVLYH GLVRUGHU DQG ERUGHUOLQH SHUVRQDC
LQV W U X PLRYOQM GV KDWGHWHUPLQLQJ GID IBPR\RWLFEFULW L

'LDJQRNWWLHARVEDVHG RQ WKH FDWDORJXH RI REVF
VIPSWRPV $W WKLV SRLQW B5RUVFKDFK WHVW HQDI
SV\FKLDWULF FRQGLWLRQV DQG WKLQN ORJLFDOO\ D
GLVRWGHWWKH ZD\ RI WKLV W.KVMU HZQF D QUERRXNG BRI F N
SHUVRQDOLW\ SDUWLFLSDWLRQ LQWR RXWHU ZRUO
DIIHFWLRQ VHOI DQG RWKHUV H[SHULHQFH DQG DW
G\QDPLFV LQ WKLV VWUXFODXLQHS 6 XSWEd REMHFWLYH V
WKH LGHD RI FRQIRUPLQJ SV\FLDWULF GLDJQRVLV RI W

$QDO\WLV RI WKH REMHF WL 6 GWHRM\G Y | X)®! YGHLD 0HHUGH @ FWD
%,6 WRWDO MFRGHNEWFRUHV 1R VWDWLVWLFDOO\ PHC
IRXQG EHWZHHQ WKH 3< VXEVFRI$SEVFROHVKWWSDW VMW
PHDQLQJIXO GLIIHUHQFH ZDV |IRX®G UFPVWR H MR WIX®! \ |
FRQWLQXRXV DQJBQJHVL VDRI D OHW LYRD @ &'\D
PHDQLQJIXO GLIIHAR®\@EREODD RQM WXKHE V F D kHHV JRIR XS V
6WDWLVWLBDAOBREBKYLZDV DOVR |RXERU HM WRZ HHIQH %60
JURXSV



o
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,PSXOVLYLW\ LV WKH EDVLF HGRPHFE®W R G PIDXD WQLHGXLUPF
DQG SV\FKLDWULF LOOQHVVHV $OWKRXJK LW LV NQRZ
VIPSWRP DVDPW®O **OHo DQG .DUDWMWLRXYV GHILQLWLF
EHHQ PDGH DERXW LPSXOVLYLW\ (WHQFWHGRZQWKILBD!
WR WDNH ULVN PDNH SODQV DQG JDWRHEWWEBKR XM W
LGHQWLILHG LPSXOVLYLW\ DV VSRQWDQHRXV VXGGHDQ
ZLWKRXW IRFXVLQJ RQ PDNLQJ SODQV DQG WKLQNLC
,PSXOVLYLW\ WDNHV LPSRUWDQW SJBIHUHO LQH WKHU \DR(
GLVRUBKDYLRXUV VXFK DV VXEVWDQFH DGGLFWLRQ

PXWLODWLRQ VXLFLGH DWWHPSMV RU FRWP PELVERIOPW
GLVIRRW GG HVISHWJIR OH RI LPSXOVLYLW\ LV FOHDUO\ NQR
OLPLWHG LQIRUPDWLRQ DERXWSW RN LLYQMD\X H®® H o DIQVG |

/ILOQN BWFRQGXFWHG D VHSY N XIBD IR QREPOWREZHUOLQH SD
IRXQG WKDW LPSXOVLYLW\ ZDV D GHWHUPLQLVWLF IDF
LW UHPDLQHG DV VWDEOH /LQNV +HVERPH DMHX G DI
UHYHDOHG WKDW +HQWWHYW HMD DBRRORI HW DO

ERU®HUSDWLHQWY VFRUHG KLJKHU LQ LPSXOVLYLW\ \
VIPSWRP REVHUYHG LQ PDQLDQDQRE PWQLY WyKE HNWHU ||
$\GOQ 6LPLODU ZLWK WKLV VRPH VWX®ZD\WQQ 6ZDQ
HW DO 6ZDQQ HW DO DQG 3HOXVR HWDOAMR UHYHDOH
WKDW LPSXOVLYLW\ ZDV D SUHYHODQW V\PSWRP DPRQ
W ZDV SURYHG WKDW LPSXOVLWL\ LQFUHDVHG VHYHU
HSLVRGHV GQVRUBRMWU+RZHYHU DQ\ ILQGLQJ FRXOG C
HILVWHQFH RI VXFK NLQG RI UHODWLR QV K&ZD BHWAZ H H (
DO ,Q WKXB\VDPRXQW R|I PDYLFRNOGVREHW Wi
GHSUHVVLYH HSLVR®H ¥ LSMRW VWK AV &P QSR8 WE XBLE/ R U
GLIIHUHQW ILQGLQJV DERXW WKH UHODW LREFPRKILISY EHW
REWDLQHG E\ %DUUDWW ,PSXOVLYLWHYHBD @H DYWH UVR |
LPSXOVLYOMWH@QWLRQDO LPSXOVLYLW\ ZDV UHODWHG



(@)
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PRWRU PRWRU LPSXOVLYLW\ ZDV UHQR®OBQZLYKPI
LPSXOVLYHD\DIDWG ZLWK GHSUHV VLR Q@ KRAMHQIQ GIG\L. QIV
FRQVLVWHQW ZLWW KHKFAXILQBQWIVWRXG\ DQG WKH\ ZLO
ORZHU VFRUHV REWDLQHG E\ ELSRODU SDWLHQWYV IUR

%DUUDWW ,PSXOVLYLW\ 6FZOM XWHGLR@ WK LW, 6VWXG\
GHWHUPLQH LPSXONLEILSRODMWYBQGRERUKEHUOLQH SDW
UHODWIBRQVRXK®G EHW ZHAHYHOSRDERVIGMUOLQH DQG H
DQG DOO VXVEFDOHM EHL[EHS WWR WP BNH SODQV VXEVFD
WKDW ERUGHUOLQH BPIWLOMIW VW [PRUHHQAMBUH WKD(C
2Q WKH RWKHU KDQG HDUO\ QHJRWLDWLRQV FRQGXF
WKDW WKRVH SDWLHQWYVY H[SHULHQFHG VXLFLGH DWW
WKRVH ILQGLQJV LQG LFWREHDH MK DY CD WOVRHIGNDIBIESD PR W
FRPPRQ VIPSWRPRORJLHVY DQG SHUVLVWHQW DPRQJ EF

7$$6ZDV XVHG IRU HYDOXDWLQJ DQJHU OHYHOV RI EL
FRQFOXVLRQ LW ZDV IRXQGRVIGHW MLEUHH I G NEH. B RRO DELF
SHUPDQHQW DQG K DXXHUW KHR\Q IVQ @ K R B ROEQ MW X W H R ¢
HIWHUQDOL]HG WKHLU DQJHU RQ® HRIHMMUH G KRN HDW
LQGLFDWHY WKDW ERUGHUOLQHOISQIWLWR@WN W IHSHHWLHC
RWKHUV 7KHUH ZDV QR VWDWLVWLFDQWDD@E DALIPIM X C
FRQWXRWFDOHYV

7THPSHU WDQWUWPWWUSUHBERW RBWW RUVE LEIBWO DL W\
*URYHU HW DO 'XWuUBD HW BYDOXDWHG DQJHU V
FKDUDFWHULVWLFV RI ELSRODU , SDWLHQWYV LQ UHPL
PDLQ FKDUDFWHULVWLF DQG WKRVH SDWLHQWYV KDG L
-DFREO HW DFRPSDUHG ERQ@WGW WQMWXHKFHDVWWW K\ FRQV
IRXQG WKDW GHVSLWH WKH ZHDNQHVV RI DQJHU UH
SDWLHQWYV ZDV ORQJHU -DFRE YHWX\D &XW X E DAW \D/DXGG



UHYHDOHG WKDW DQJHU ZDV D FREPERODW SARRDWR !
ERUGHUOLQH SHUVRQDOLW\ GLVRUGHU

%3, ZDV XVHG LQ WKLV VWXG\ LQ RUGHU WR YHULI\ EI
EHIRUH %3, ZDV LQVSLUHG E\ .HUQEHUJfV VWUXF!
*XQGHUVRQTV GLDJQRVWHU QQWH $HIUEHR QRMQBR UL V R
FULWHULD $\GHPLU HW FR@QFOXVLRQ ERUGHUOLQH S
PHDQLQJIXO KLJKHU VFRUHV WKDQ RWKHUV DV H[SHFW

%RUGHUOLQH 3HUVRINM CMMG , (RAHPIERIGXD ORIV R GHW
FRPPRQ V\PSWRPDORJ\ RI ELSRODU , SDWLHQWV F
SHUVRQDOLW\ GLVRUGHU $ERXW FRPPRQ V\PSWRPDOI
SDWLHQWYV OLNH ERUGHUOLQH SDWLHQWY VKRYHG HD
LOQYHQWRU\ IMKBWRMQBUOLQH SDWLHQWVY VKRZHG WK
HPRWLRQDOO\ VXFK HYHQW IHHOLQJV FKDQJLQJ HDVI
VRPHRQH SK\WLFDOO\ KDYH SRWHQWLDO SK\WLFDO KD
OLWHUBRWGHUOLQH SDWLHQWY NQRZQ DV WKHVH V\PS
UDKLQ 7¢UNoDSDU YH ,¢®®Ho HW DO (EULQo

,Q DGGLKMH® Q@HZD QD OKFMHGH VEEYHBQWRU\ ZH IRXQG WKD\
SDW LMKREMEBH QW LW\ GLIIXVLRQ SULPLWLYH GHIHQFHYV
LPSDLUHG UHDOLW\ WHVWLQJ $OVR LGHQWLW\ GLIIX
VXSSRUW RXU 5RUVFKDFK ILQGLQJV +RZHYHU ZH F
WHVWLQJ DEPRQILEOR % DVDLHIDMMWEY. Q SRUVFKDFK 7HVV
SUREOHPV LQ UHDOLW\ RUJDQL]DWLRQ DPRQJ ERUG
FRXOGQIW DFBBSWUMXEOWY EHFDXVH RI YDOLGLW\ D
PDNH LQ %.( LOYNQWKRYHULRXQ $IWHU DOO WKHVH IL
LGHD IRU IXUWKHU VWXGLHV



J)LQGLQJV REWDLQHG E\ 5RUVFKDFK 7HVW LQGLFDWH\
JURXSV REYLRXVO\ KDG QHHG IRU WDNLQJ VXSSRUW
UHWWFKHU DV D VHFXUH EDVLV WKDW SURYLGHV LQFC
DQ[LHW\ IHHOLQJ WKDW SURYRNHG E\ WHVW FDUGV
SDWLHQWYV LV DQRWKHU LVVXH HQFRXQWHUHG LQ WK
ORZHWDMEMHIRU ORQHOLQHVYV ,Q WKLV WHVW VHHVLR
PDWHULDO DQG WKH\ DUH REOLJHG WRVWD\ DORQH Z
GLIIQWXHY LQ KHDGLQRUWRBZDXGVQI QWKW WHVW VHVVL
TXHVWIR@HVWRU DQG DWWHPSWHG WR OHDUQ VRPHW
H[DPLQH WKH DFFXUDF\ RI WKHLU RZQ UHVSRQVHYV

$QRWKHU LPSRUWDQW FKDUDFWHULVWLF RI 5RUVFKDF
JLYLQJ SHUVRQDO UHIHUHQJFH\ I B O AHRX DKL FMWARDUW IWRHO/(
XVHIXO IRU ILIXULQJ RXW QHJIJDWLYH PHPRULHYV DQG I}

,Q K\SRWKHVLV RI WKH VWXG\ LW ZDV SURSRVHG WKD
) DQG ERUGHUOLQH SDWHRMGWHW ARKOBHIOIWE\) +RZHYt
LQGLFDWHG WKDW ERWK RI WKRVH JURXSV KDG VLI
7KHUHIRUH K\SRWKHVLV ZDV QRW VXSSRUWEGZE\ ILC
FRQVLGHU ) UHVSRQVHV LMK ER &K | GURIRERNWOR CHIRKHS
FRSLQJ DELOLW\ DJDLQVW WR LPSXOVLYZHD\PFEWHYLWL
FRQWUROOHG LQ PDQLF GHSUHVVLYH $BDWSAG@WEH W K D
IRXQG DV WKIHQPRWNVUGR SRQVH LQGHBW WHWMLIR G0 W QHR,

,Q WKH K\SRWKHVLV RI WKLV VWXG\ PIVOIGF VGRI SUMM Vg
DQG $G UHVSRQVBIRR ¥®EHRHY UHVSRQVHV ZDV IRXQG
7KLV ILRBVYQYRWLILHYV RXU VW\BRQ KRV VD E GG WXKDRKNW VRV @
SDWLHQWY DWWHPSWHG WR IROORZ FHUWDLQ VWUDW
VWUDWHJILHY ZHUH LG @R ®/HIHHWY VHL 8 H FSADDAWVWAL IR QQD E R X W
SDWLHQWYV ZDV DERXW WKH IUHTXHQF\ RIL&QIGUFANERQYV
RI GHSUHVVLYH DIIHFWLRQ ZDV IRXQG BVLYHVYDMWHTY



(@)}
-

7KLV ILQGLQNVNXPIRIQOPWW WKH DFFXUDF\ RI K\SRWKHV!
GHSUHVVLYDBD QG ITHEFMUNR QHWHUPLQHG LQ WLVVXH UHVSH

3UHYLRXV QGALXGWHG LWKDW WKHUH ZDV D VLJQLILFDQ
PDQLF GHSUHVVLYH SDWLHQWW QGIND YHNVYTHIFK AL G
DQG )RQGD ODQGHO HRIXQ@G WKDW IUHTXHQF\ RI IR
KXPDQ DQG KXPDQ+GHWDNSROVHYV ZHUH VLJQLILFDQ
HXWK\PLF PDQLF GHSSUHVVLYH SDWLHQWYV 2Q WKH F
IRXQG VLJQLILFDQWO\ KLJKHU ,\D@GNMODBWRDIRXQG W
FRORXU UHVSRQVHV ZHUH FRWER QW\D QoK B HGW HWH 1) R
/IHY\ DQG %HFN DOVR IRXQG WKDW GHSUHVVL)
UHVSRQVHV /HY\ DQG %BRBNFKDFK UHSRUWHG W]
SDWLHQWY JDYH ORZHU & . DQG * W KRIQN G 8 H/GK Y & OF
LQFLGHQFH PLJKW EH UHODWHG ZLWW L®IQPN. W HE3S IDH IGHEE
HW DO IRZHU )& VFRUHV LQ 5RUVFKDFK 7HVW JL
DVVXPHV WKH H[LVWHQFH RI LQDGHTXDIFN HFW RRUJIDQ
VW XODWLRQ +LJKRXVS VDRSHOWH TRIQWWHUHRW\SLFDO
HW DO JUHTXHQW WLVVXH DQG KXPDQ UHVSRQVH
WKRXJKW WR EH UHODWHB FAL W R B\Y PIRRQO HB® RFGO BH U J H
ORYHRHQMRQVHY DUH REVHUYHG IUHTXHQWO\
SDWLHQWY HVSHFRDWQQ ZKHQLW ISKDYZH .KDYL :HW]OI

&RQVLVWHOQWNLRZMW KWSHUGHLHY FXUUHQW VWXG\ UHYHD
SWLHQWV KDG FHUWDLQ SUREOHPV /RZHU ) UHVSRQ\
RUJDQL]DWLRQ ORZHU )& VFRUHV UHYHDOHG SUREOH
RI DIIHFWLRQDO DURXVDO SURPLQHQW WLVVXH UH
LOWHUSHDWRRDOKUSY DQG KLJKHU UDWH RI $ UHVSR
PHQWDOLW)\ ZDVUSWVBRIQMMHYWZKLFK SURYLGH LQIRUPDW
FRQFHUQV DQG LPSXOVLYH ZRUOG ZDV IRXQG DV ORZ}
7KLV ILQGLQJ ZDAR VEKRXHRWWOHG ZLWK HXWK\PLF SKDVI



&DUG , LV WKH WHVW PDWHULDO WKDW DWWULEXWHYV
VWDJH Rl HDUO\ \HDUV DQG LW DOVR DWWULEXWHYV WF
WKDW WKLV FDUG HYRNHB QHIHD VP DYOH. A H3-DON. QH @ WDWP R L
KDUPIXO FKDUDFWHULVWLFV RI WKH REMHFW ZHUH UH
RI D FUDE’ 3ZDUULRU’ 3D GRJ ZLWK RSHQHG PRXWK’
PDVN" 3VRPHRQH ZKR UHEHOV'J Q\WRARH SHRBIRIYBUH G
REMHFW LV GHVLUHG DW WKH VDPH WLPH (VSHFLDOO
DV 37ZR SHRSOH KXJJLQJ HDFK RWKHU" 37ZR EDOHU
VHSHUDWH WDEOHV VWXFN HDFK RWKHUU' =7ZR VHS
SHRSOH WXUQLQJ KDSSLO\ LQ IXQ IDLU" SURYH WKDW
K\SRPDQLF GHIHQVHV WDNH WXUQ DQG UHODWLRQVKL
,Q FRQFOXVLRQ VWDWHPHQWY OLNH *WZLQVKLS DQC
2Q WKH RWKHU KDQG VKRFN UHVSRQVHV YDJXH GHVLJ
REVHUYHG MXVWH ¥ 5 RROWHH W/BG YHHS UVBHR/\ELYH DIIHFWLR Q"
SURPLQHQW

7TKHPHV VXFK DV 3WZLQVKLS” DQG 3VDPHQHVVH®O QG K\.
DV D UHVXOW RI GLVVDWLVILHG REMHFW GHVLUH SRL
LQIDQW SHUFHLYHG PRWKHUfV QLSSOH DQG PRWKHU!
KLPVARHUH IRU LW FDQ EH VHHQ WKDW PDQLF GHSU|
LQWHW ZLWK WKH REMHFW WKDW ZRXOG UHVSRQG SD
WKHLU 3PLUURULQJ" QHHGYV FRQWLQXHGRWR RHKMXWW L
GHSUHVVLRQ LV D VLWXDWLRQ RI KRSHOHVVQHVV WKD
PLUURWZZDQAIDVKLS DQG VXEOLPDWRKEWDLOHG WR EH VD

2Q WKH RWKHU KDQG RUDO H[SUHVVLRQV JLYHQ E\ W
VXFK DV 3VKRXWLQJ" B3PRXWK" B3RSHQLQLJ PRXWK”" 30
VWDWHG E\V$SERDVDHKDODMHVSRQVHY DUH UHODWHG ZLWK D
RUDO VDGLVWHFPDW@JIJHKDUDFWHULVWLF RI RUDO VL
DPELYDOHQW UHODWLRQVKLS ZLEVK WIBN RHEHQMHW Q I$E
SUHYLRXVO\ DPELYDOHQFH LV SURPLQHQW LQ REMI



SDWLHQWY $EUDKDP VWDWHG WKDW DPELFDOHQW
GHSUHVVLYH GLVRUBHU $EUDKDP

6KRFN DQG UHMHFWLRQ UHY$ROQGH)N ZHK UMK REWVRINLGHS L
DERXW WKH UHODWLRQVKLSY LQ HDUO\ VWDJH 3DWLH
SFRPSOH[ DUWLILFLDO PDWFKOHVV LQWHUWDQJOH:(
LQIRUPDWLRQ DERXW IHHOLQWK ZW EB UG Y HQ MDUGD,J X K
DERXW WKH LQDGHTXDFLHV LQ HDUOLHU PRWKHU FKL¢
TXDOLW\ LQ WKLV SHULRG EHFDPH SURPLQHQW )RU %
IRU FRSLQJ ZLWK SULPLWLYH WHIQVID@ARW VR QY BVRVZ DU
IRU FRSLQJ ZLWK WKHP 8QGHU QRUPDO FRQGLWLRQ
UHIOHFWLRQV HVWDEOLVK QHFHVVDU\ ERQGV EHWZH
WKHP LQWR D IRUP WKDW FDQ EH L GRKQWWIKIENG SEJ RIKH Y
WKH ZD\ Rl KHU LQFOXVLYH FKDUDFWHULVWLFV +RX]}

*HQHUDOO\ K\SRWKHVLV WKDW PDQLF GHSUHVVLYH &
FRQILUP ,Q RXU UHVHDUFK PDQLF GHSUHVVLYH SDWL
REMK®EWGBISUHVVLYH IHHOLQJV

&DUGV WKH ODVW FDUG RI 5RUVFKDFK WHVW ZKLFK SU
PDQLF GHSUHVVLYH FRSHG ZLWK VHSHUDWLRQ DQG G
ZDV REVHUYHG WKDW SDWLHQWYV PDLRQMYWHKDBWD WH
H[SHULHQFHG EHIRUH ,Q WKH FRQWHQW 3\ WH HVDWPW C
DWWHPSWHG WR FRSH ZLWK VHSHUDWLRQ DQ[LHW\ E\
UHVSRQVHV $Q[LHW\ DERXW ERG\ DQG GLVL@®WHJIJUDW!|
UHVSRQVHV

'KHQ WKH 5RUVFKDFK VHVVLRQV RI ERUGHUOLQH SDW
WKDW WKRVH SDWLHQWYV KDG ORZHU ) UDWH LQFUH
UHVSRQVHYVY W ZDV DOVR REVHUYHG WKDWXPORVH SC
RU DQLPDO GHVLIQV NLQHVWKHVLD UHVSRQVHV WKI
ZRUOG DQDWRPLF DQG 'EO UHVSRQVHV W ZDV H[SH



(@)}
o

IXOILOO WKH FRQWHQW RI $ DQG $G UHVSRQVHV E\
UHHH® W KDW DJJUHVVLYH LPSXOVHVLZNKWHWUWNHRQY H LW
K\SRWKHVLV ZDV VXSSRUWHG

2EMHFW UHODWLRQV RI ERUGHUOLQH SHRSOH DUH FKI
WR SHUFHLYH SDUWLDO REMHFWYV LQVWHDN® R IDERR®
VSOLW@/ LZRUVFKDFK HEBWHFWHWE WKDW REMHFW UHOD\
SHUVRQDOLW\ DQG SV\FKRVLV ZRXOG EH FKDUDFWH!
UHVSRQVHV VXFK DV +G,Q+BG GG DROB WRGWKLYV LW Z|
WKHZRXOG EH VOLS EHWZHHQ JRRG DQG EDG UHVS
HVSHFLDOO\ JLYHQ E\ ERUGHUOLQH FDVHV ZRXOG EH
SULPLWYH SKDVHV RI DJJUHV QLR LG PLWXG\ + +G $
UHVSRQVHV ZHUIS URPLIQHYQWHWHYBRQJ WKH @RWGHUO
$QRWKHU UHPDUNDEOH ILQGLQJ WKDW REVHUYHG LQ
+ $ DQG VSOLWWLQJ WKRVH GHVLQJV LQWR SDUWLE
IRXQG WKDW DJJUHVMWH HREYSUNWGLRPER QWH ERUGHUO
DGGLWLRQ WR GLIILFXOWLHYV DW SHUFHLYLQJ REMHFW

,Q ERUGHUOLQH SURFHVVHV LQWHQVLW\ RI FRQIOLFW
RI REMHFW ORVV $V D UHVXOW RL @G LIQF OO WXLEMAMWW W X\
IRU WKH FRPSHQVDWLRQ RI ORVV REMHFW UHODWLR
EHFRPH SHUPDQHQW DQG FRQVLVWHQW $OVR LW LV

,Q 5RUVFKDFK 7HVW DQRUWW L ® IWREM HFWP &R WAH
WR FRORXUV PHRKW ERIORDYUIQ E\UWWYKSRIDAHRI ZKLFK P
VXVFHSWLELOLW\ WR EODFN DQG ZKLWH B6XVFHSWLE
WKRXJKW WR EH JLYHQ IUHTXHQWO\ E\ WKH SHRSOH
GHHVVLRQ 'EO SD UMDV RRW KWHKIH ZIRDUGBAYED SRDWWR 19 G- XU G \
UHYHDO LQIRUPDWLRQ DERXW DQ[LHW\ DQG GHSUHVVI
WR IROORZ WUDFHV DERXWsMIJ[LHW\ LQ ( VU WSKRLQV HV
VWX®\ ( 'EO UHVSRQVHV ZHUH REVHUYHB PPBQV WKDG
UHYHDO LQIRUPDWLRQV DERXWK FRSERWHENY LWH QIXWD WR @R



SDWLHQWV KDYH ORVV RI REMHFW LQ REMHFW UHODW
1IHYHWKOHVV DQDWRPLF DQG HPSWLQHVWHVYSRORAVH
UHYHDOHG WKDW VKDSUQHVV EHWZHHQ WKH LQQHU
KLIJIKOLJKWHG GLIIXOWLHV LQ.HURHGWILILBB®WREQYHG
GHFRPSRVLWLRQ EHWZHHQ VHOI DQG REMHFW LPDJHV
KH H[SUHVVBGH®FDBSMJR ERXSIGRLLIHY DDA SGIF® HJIR 2
DQG KH SRLQWHG RXW SDWKRORDVR® RE MHAWD U. H O QK |
,Q FRQFOXVLRQ LW ZDV REVHUYHG WKDW ERUGH!
LOQWHJUDWLQJIRY S\CKIHW RIENGHE WUBMWW D ZKROH REMHFWD Q¢
$V VWDWHG E\ WKH .OHLQ IDLOXUH WR PDLQWDLQ L
ORYH REMHFW PLJKW EULQJ RXW GHSUHVVLYH PRRG

JRU .OHLQ SBKD@RGGSRVLIWR/GUY RMKERSGHUOLQH
3DUD@RKG]JRLG SRVLWLRQ REMHFWYV DUH LQ WKH IRUF
PHFKDQLVP ZDV DFWLYH LQ WKLV SRVLWLRQ LW LV
UHODWHG ZLWK LW LV SDUDERUGLYV,E MLIQLNE REE-RULHRG/ +
VZDOORZHG 5HDVRQ EHKLQW KMKRLGDPRIVRW 5R Q DL/RH (3
WKUHDW IURP WKH WXRIVEGRMWMKBWDRQE VDMOWDFN PH
SDUDQRLG ® ®EMWSPOLWWDBG VE® EWEKL]RREG” )RU .OH
HJR KDG H[LVWHG VLQFH ELUWK KRZHYHU WKLV HJR
EHDU LWYV RZQ DJJUHVLRQ DQG SURMHFWV LW WR WK

,Q 5RUVFKDFK 7HVWL FDUGRY LLG/HW KH) IRDP® W KRB KD ER
SRVLWLRQ LQ WKH ILUVW VWDJH Rl WKH OLIH TXDOLW
DUFKDLF SHULRG YH VXEOLPLQDO PRWKHU LPDJH ,W
QHJDWLYH IHHOLQJV IRU W KWK H RARIHUIDQ @ HR $ CRAE IMHHF
GLVWXWKBWPIXO GDQIJHURKK DWVSRIIKMAMHQLQJI ™ FUDE
ELUG WKDW ZDQWV WR GR KDUP" 3H\HV FDUYHG RQ D
EDG IDFHV' 32WZR SHRSOH DURSBREOM DWWHP & W RGGW
GHYLO ORRNLQJ QHUYRRVWVDUGHUHIRESRQYHE VXFK DV



KHDGHG KXPDQ  3VKDUS WHHWK® 32REVLWLQDWHG D
SHUFHLYHG DVHKDWKPOXOV 1HYSUHYRPRQS HMXFAKQDYD BW \
EHHQ VSOLWWWHGKXPDW ZIRD 8 DEHNHG VFROLWWHG LQ WZ
EDG’ 3VSOLWWHG  LQGLFDWHV LQWHUQDOO\ XQEDODC
EDG RBMHFWLYLQJ REMHFWYV SDUWLDED® VIXEE& DY DBIO]
WR DWWULEXWH D SHUPHQDQW LGHQWLW\ GHVLJQ LC
PHFKDQLVP ([SHFWDWLRQ RI HYLO IURP WKH RXWVLG|
LV WKRXJKW WKDW SURFHVV LQ ERUGMKGLEHFEKDQLR G
VWDWHG E\ .OHLQ

$QRWKHU ILQGLQJ WKDW LQGLFDWHYVY REMHFW UHODW
VXSSRUWLYH RIEMXEMV VMERKB/BARGOWMH IDFH WR IDFH VKI
WKH\ DUH FRPSOHWHO\ WKH VDODRPA 'WZRQRBHRNILWHRV B H
GRJV KDQG WR KDQG" B3WZR SHRSOH EDFN WR EDFN F
SRUVFKDFK 7HVW VXFK DV KROGLQJ KDQJLQJ RQ EDI
LQGLFDWRUV RI SDWLHQWYIV SUREOHRW HBER)XON RIEMH!
UHODWLRQV DUH UHYHDOHG E\ WKH ZD\ RI DWWULEXW
7TKRVH SDWLHQWYV ZKR IHOW WKHPVHOYHV DV LQIHUL
SURFHVV RI VHDUFKLQJ VXSSRUW $WDN

%RUGHUOLQHRSIBMICH QRWYLBRWSH QW ILIXUHV VXFK DV 3
WKH FDUGVY UHODWHG ZLWK VHOI GHVLJQ ,Q DGGLWLR
H[SUHVVLRQV VXFK DV *GHPRQLF" *WHUULI\LQJ  32KRL
DQG FUXHO DVIHFWNPS@GI GV MHR WULYLDOL]H WKRVH |
KRIWUQJ DVSHFWV RIHNEHRVER®VLQXFK DV *VPDOOHU’
KDQGHG  3*KHDG ORRNMIDUNHR UHVKLWHPEEQ EH VHHQ
SDWLHQWYV WULYLD ORJYHSSUHWHIQWQAIGO REMHBWR UUL\LQ.
JRU .HUQEHUJ WULYLDOL]DWLRQ RI REMHFWV LV D
WULYLDOL]LQJ REMHFWV LQ KLV SDVW GDPDJHV REMH
(IWHUQDO REMHFW ZLOOQEI DY RHIH®R Q QG L IEDSAGRY L (



(@)}
(@)

VDWLVIDFWLRQ RHUQEWUWKLY SRLQW LW ZDV WKRXJ
DVVXPSWLRQV ZHUH FRQVLVWHQW ZLWK WKH ILQGLQJ\

'HDNQHVV Rl WKH GHVLJQV LQ WKH FDWG V9 ZKQE K9 D W W
DUH WKH LQGFDWRUV RI LQDGHTXDWH MXEKUHBR W WW
ILQGLQJV VXFK DV LQWHQVLYH DJJUHVVLYH LPSXOVH\
E\ )JUHVSRQVHVY UHDOL]DWLRQ RI LPSX® \LIQWOHG BT X B WD
LQWHJUDWLRQ RI VHOI GHVLJQV DUH WKH LQGLFDWF
DPRQJ WKH ERUGHUOLQH SDWLHQWY $V PHQWLRQHG E
PDNHV HDVLHU WR FRQYHUW IHHOLQJV DQG LPSXOVFH
7KHUHIRUH LW FDQ EH VDLG WKDW LPSXOVLYH DQG D
PLIJKW EH UHVXOW RI LQDGHTXDWH VXSHUHJR DQG PHC

$V PHQWLRQHG SUHYLRXVO\ ILQGLQJV LQGLFDWHG
GLIILFXOWLHV LQ LADBDWLWY® RJRIWGHQUEHUJ IRUPXOTL
XVLQJ SVIFKRORJLFDO WHVWLQJV VXFK DV ERUGHUOLC
EH ZURQJ .HUQEHUMW ZDV UHSRUWHG WKDW WKRVH ST
GLIIXVLRQV KRZHYHRWWERVH GRRXYAMHG LQ HDUOLHU
FRPSOH[ RULJLQV -DFRENRM) RI VH[XDO LGHQWLW\" LV
RI DEVHQFH EXW WKH UHIOHFWLRQ RI PXOWLSOH SR:
ZLWK VDPH FRQIOLFWV .HUQEHUJ

3 GHQWLW)\ GLIIXVLRQ VI\QGURPH" LV SURPLQHQW LQ W
GHVLJQ RI ERUGH U@L BQ® WLGHHWWLWRGLIIXVLRQ V\QC
RI SHUVRQDOLW\ VWUXFWXUH DQG LW PHDQWHID¥N R
LQWHJUDWHG FRQFHSW DERXWLREMWHF®I UHQDNWRRQVK
JRUXQGHUVRQ IIRQUIPE DQIGNPDLRWDLQ D FRQVLVWH
3VHOI IHHOLQJ LV WKH W\SLFDO FKDUDFWHULVWLF E|
LGHQWLWLW\ GLIIXVLRQ DSSHDUV E\ WKH ZHDN LQWH.
3HUFHSWLRQV DERXW RWKHUV DUH VXSHUILFLDO DQG
WKH IHHOLQJ RI HPSWLQHVV VHOI SHUFHSWLRQ DQG
GLIIXVLRQ LQWURMHFWHG JRRG DQG EDG REMHFW U



(@)}
(@}

RWKHU ZRUGV VHOI DQG RWKHUV REMHFW FRQFH
UHODWLRQVKLSY H[SHULHQFHG ZLWK QHJDWLYH DQG
7KHUHIRUMR® ZLWK LGHQWLW\ GLIIXVLRQ FDQQRW H
SDWWHUQ LQ WHUPV RI HPRWLRQUWD WKRXJKWYV DQG EH



&21&/86,21

&RPRUERGEWUGHUOLQH SHUVRQ DOIHWFWGEVYRUKHEIBDYNQ G
WR SURSRVDO RI GLIIHUHQRN WYRXMS@/LL\RRG BB X WX BIG

*X QGHIKIRIOLSY ,Q OLWHUDWXUH WKHUH DUH
DERXW WKH FRPRUELGLW\ Rl ELSROMRWIILMWIR GHYVRD
0D AL\ Q RiDV 6MDVWDGIHODQZS8 2WKHU WKHRULHV I
WKDW WKRVH WZR GLVRUGHUV HPHUJHG LQGHSHQGFH
FRRFFXUHQFH RI WZR GLVRUGHUVVIPYWR PW \DXQBNI RQ Gl
6D\@PODQ

,Q WKLV VWXWHUYWHGDVKRPW FERWRIRRWWRKFH WRXSV K|
DQG GLIIHUHQW SV\FKRSDWKRORJLFDO V\PSWRPV :KF
DOO WRIWDKHWLHY EHWZHHQ ERUGHYSVL T ® G DLYR
DV IROORZVLIQI\ HITHFW HPRWDWQMHOQOMLRQF B UREDHP V L
LPSXOVLYLW\ DQG LQFUIBLVIKG XPRW RMRDEWYMDWRS SU
DIJDLQVW WR LPSX@®DWH DG B WWRIETLHN YD I DHRUHIB@ L] D W L |
L@GHWARHY LQ HDBIOMIRBOWMHBR QVKLS DQG GHILFLWV LC
UHODWLRQVKLS GHSUHVVLYH DIIHFWLRQV LQ REMI
WLULYODWDRQ RI DXWKRULW\ ILIXUHV L Q D/GH HXOmWH

WRZDUGV WKH VWLPXOXV GHULYHG IURP H[WHUQDO ZR

'LIILFXOWLHV LQ RUIP®QLIQYJ DD HG W RRQWR '@ KRR G XLaGD W
KXPDQ UHODGHRI@WKEYSRDFEE WR WKH VRFLDO UHODMW
WKRXZRVWW\ DERXW GREWHRl REMHUURULQJ LQ REMI
DPELYDOHQW UHODW LR QWKLGL VRKIDFU B AW LR @& LIFWHRW IRHY
REVHUYHG DPRQJ PDQLF GHSUHVVLYH SDWLHQWV LQ
DJJUHVVLYH LPSXOVHV ZHWRH JPRQNWURICRIH & D . GIHIMWH.
FDVWUDWLRQ DQ[LHW\ ZDV GHIHDWHG E\ ELSRODU SDV

$PRQJ WKH ERUGHUOLQH SDWLHQWYVY H[SHULHQFH RI F
REMHFW ZDV LQWHUUXSWHG ,GHQWLW\ LVORQYIXMHG



REMBEWLHW\ DQG LGHQWLILFDWLRQ)BHREQBHWP\FKDQRIE
HDVLO\ WRZDUG SHRSOH SRWHQWLDO RI DWWDFN VRF
KDUP WKHPVHOYHV DIQIBY B VWEWHPSWH $ R URLIBEJIQY AREMH F
SDORNGEKL]RLG SRVLWLRQ ZHUH DOVR REVHUYHG
RUJDQL]DWLRQ DQG PHQWDOL]DWLRQ FDSDFLW\ XQF]
EHKDYLRXUV GLIILFXOWLHY LQ FRQWUROOLQJ DJJU
REVHUYHG

,Q WKLV VOX\GCGDHRGWLELSRODU GLVRDGOGHW ®&HIB/\ERD\G H
REWDLQHG E\ RNFRHU WVHKOBAK 7HVW ZHUH SUHVHQWHG
FRIJIQLWLYH GLVWRUWLRQV DQG VH[XDO LGHQWLILFEL
FRQGXFWHG /RZ VDPSOLQJ QXPEHU LV D OLPLWDLRQ
FDQ EH REWDLQHG E\ IRUPLAY RPRUHXEFWRHAGHGWXGR &
OLPLWDWLRQ LV LQFUHDVHG QXPEHU RI IHPDOH SDU
IXUWKHU VWXGLHY VLQFH ERWK RI WKRVH GLVRUGHU\
V\PSWRPYV



5()(5(1&(6

$EUDKDP 1RWHV RQ WHXKGDIMWKRDO ,QYHVWLJDWLRQ D
RODQLASUHVVLYH ,QVDQLW\ DQG $OSEIWHKBRQGLWLF
6HOHFHWHG 3D SHDWRQBVARRBRQ +RJDUWK

$EUDKDP . $ 6KRUWI GVHHBN GRRSPHQW RILWKH G LLEYL GV H
/LJKW RlI OHQWD®H'QMRWGE BHIHFHWNG 3DSHUV RQ
3VIFKRDQDO\VLV 1HZ <RUN %BVLF %RRNV

$GOHU * $ORQHQHVV DQG %RUGHUOLQH 3V\FKRSDWKR

Rl &KLOG 'HYHORSMHOUID DWDRRQDO -RXUQDO RI 3V\FK

$NSOQDU %HYRUGHUOLQH .LGLOLN %R]XNOX+X 20DQ %LU
6DOGOUJIJDQOON 'DYUDQOEQ SN BOULQKHG LUD¥QHHD AHIRH
ODOWH)QIMHUVLW\ ,QVWLWXWH RI 6RFLDO 6FLHQFH

$Q00 @3VLNDQDOLWLN VYMIDPEXDU 1REHO 70S .LWDEHY

$ULHWL @V\FKRWKHUDS\ RI 68NHWIH DHB URXNWVQRBRQ RI
3V\FKLDWU\

$WDN , $QQH 20DPD\DQ .DGG&GQOY OMSADHVHRYKLNRSDW |
BURMHNWLHOBNVWOHU

$\GHPG UHPHO $\UHQ@HQ 'DQDFO $UWX\Q@HU7HHIMNHFQ 6HOL
0OJUDN (PLQH ULPUHN @gONLQ soHOOL %RUGHU (

7+UNOHf\H 8\DUODQPDVO *+YHQINQAAHDEN YWLNHLOBWO

%DUUBW,WSXOVLYHQHVYV DQG DJJUHVVLRQ ,Q ORQ

9LROHQFH DQG PHQWDO GLVRUGHU 'HYHORSPHQWYV



8QLYHUVLW\ RI &KLEDJR 3UHVV

%DUUBWW ,PSXOVLYHQHVMVIQRBRGHQFH DQG OHQWDO 'L
'"HYHORSPHQWVVIHY $PYIQ W

%HNWDU (ODQLN 'HSUHVLI +DVWDODUGD $QQH .0] gOL
2 QFHOHMPSHKELO DDKMGI U THWWIQEXO 8QLYHUVLW\ ,QV
6RFLDO 6FLHQFHYV

%HOOBLDBOODKLU $NEXGDN LPARUBS HURD XD X+ X ' X\JX
'HQJHOH\LFLOHULQLQU?RERYL@HKM |- RHWQRDO RI
3V\FKLDWIHXW@®® RILFDO 6FLHQFHV

%HOOLQR GUDNID3DUDGLVR 5RVVHOOD 'L /RUHQ]L &D
=L]]JD )LOLSSR %RJHWWR ODMRU 'HSUHVVLRQ o
3HUVRQDOLW)\ 'LVRUGHU $RQDGLMIO- RXUHMVDLRD W L
3V\FKLDWU\

%HUQVWHLQ ' SHARKHQ I1RHEWREKEZDED U\ 6LHYHU /DL
6KLQVDWR /LOOLEF® DQG Y¥WDHLOH @ \3RUWKAD LW \
'LVRUGHUV LQ B DRRPGC % & LB HRUFEH WRHULFD Q
"-RXUQDO RI 3V\FKLDWU\

%LEULQJ T{KH OHFKDQLVP RI$SHEBWYVYHRQVRUGHUYV
3VI\IFKRDQDO\WLF &RQWULEXWLRQV WR 7KHLU 6WXG)
,QWHUQDWLRQDO 8QLYHUVLWLHV 3UHVV

%ODWW 6B&RQWULEXBMERRDQDO\WHY WR WKH 8QGHUVV
7UHDWPHQW RIRMBEQBOVRRO®KH $PHULFDQ 3V\FKRDQ
$VVRFLDWLRQ

%UDGIRUGDRDULDUUBHWMWD XULFHHFWLEHO/LW\ LQ %LSR
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'LVRUGHU DQG %R U GHY®IREHA 8 B K/ HRE\BLRYLHDY/ U \

%UDGOMHZ :HVWHQ 7KH 3V\FKRG\QDPLFV RI %RUG
'LVRUGHU $ 9LHZ )URP 'HYHOR S PHYHODRG BN QF/K IOBW
3V\IFKRSDWKRORJ\

%ULHIJHU 3 QBUMDEQHUR )JUHTXHQF\ Rl &RPRUELG 3HL
'LVRUGHUV LQ %LSRODU DR B@RBR@EQ \SUYHFWLYH
3V\FKLDWU\

%RZGHIQ & 8SGDWH RQ %LSRODU 'LVRUGHU (SLGHPLF
DQG 3URUORBVEMSH 3V\FKLDWU\ OHQWDO +HDOWK $ -

%XLH*HUBOG 'HILQLWLYH 7UHDWPHQW RI 7KH %RUGHU
,QWHUQDWLRQDO -RXUQDO RI 3V\FKRDQDO\WLF 3V\F

&NMVRQD * % /LQOQQDAR Y2DQN 7KH %LSRODU 6SHFV
5HDOLW\ LQ 6HDUFK RI 'LDJQRVWLF &ULWKUQD®QG
RBIIHFWLYH 'LVRUGHU

&H\ODQ 20 O7 'X\IXGXUXP %R]XNOXINODWED YH .OLQL
8\JXODPDGD %L\RORMEW 3VWNDLQ B W@ L

&KDJQRQ - <60Q0OU 'XUXPODU dD+GDuU )UDQVO] 3VLND

IHYHQW <OHQWKDWPD 3VLNRSDWRORML YH 3URMHNWLI

&RLG - OBMNHU 7\UHU $PDQGD 5REHUWV 6LPRQH 80
DQG &RUUHODWHYVY RI 3HUVR QDDKAV %'UMR U\GK URIXQ OO
3V\FKLDWU\

&RUNXQWHGLUKDQ **OWHSH 'X\JXGXUXP YH %D]O 'DYUI



,00+0QGD %LU 'H+HIBOHQERMAPIK %LOLPOHU (QVWLW.

&*FHOR+OX gQVDPIK 'DYUDQOUO 3VLNRORMLQL® 7HPHO .IL
gVWDQEXO 5HP]JL .LWDEHYL

'HXWVFK +6RPH RUPV RI (PRWLRQDO 'LVWXUEDQFH DC
6FKL]RSKUWKHQIW\FKRDQDO\WLF 4XDUWHUO\

'LVWHO 0 $ &UX¥BORRF :- 7KLHW\$ *ULPPHU 1 *
ODUWLQLOOHPVHQ ' , %RRIRMRDDELOLW\ RI %RUGH
3HUVRQDOLW)\ 'LVRUGHU )HDW XRX-QMWAV\ B ¥RIOGRD U FLFQ)
OHGLFLQH

'XWUDSHHYHV ,lOD/XVV -XQH *UXEHWWLDIH¥WRIQW. QHJUHH
$Q ,QYHVWLJIJDWLRQ RI 7UDLW DQG 6WDWH $QJHU LQ
-RXUQDO RI $IIHFWLYH 'LVRUGHUYV

(DVVHU 5 /HVVHU 6 +\ B MHYUDLOF YOBIVYEEHRURNDROQODO WW L
AXDUWHUO\

(EULQo 6 '*UWeVHOOLN .LGLOLNOARIAN @XINNRDID O ROONR)
%eOWHQL

(ULNVRQ ( +7KH 3UREOHP RIRMNBRQBO ®RW MMK\H $PHULFDC
3V\IFKRDQDO\WLF $VVRFLDWLRQ

(UWDQ BVLNL\DWULN %R]XNOXNODUOQ (SLGHPL\ROR
.DUGOODUOODQ 3VLMWLNDWHUN BHOS/MIDOTNO PON« O W H V
70S (+LWLPL (WHNR SFOJLX PLH/W L

(UR+OX 0 = 1XUWBDSRODU %R]XNOXNWIDVLRUXDIMAN. GHG

*«QFHO <DNODuUOPODU



(URO.QAO®ODKBOXVRX]DIIHU .HOHFL =H\QHSUNIP&HHN
5XKD6- ORI LOL BRSFBODXOON %DNDQOO+O HHPHO 6D+
*HQHO 0+G-BQNDUD

(YUHQLDUWHLOWHHQ 6HOLPH S8HODMWLRQVKLS RI 6HOI C
%HKDYLRXUV :LWK 6HYHULW\ Rl %RUGHUOLQH 3HUVI

,PSXOVLYLW\ LQ GIHSH 6% E\QMWB IHHOMDVAHIQ\WAH V H D U F K

(\WHQFN (& HQFN 7KH 30DFH RMHOBXYWQ $ 'LPHQVLR
6\WWHPHRIVRQDOLW\%HVWUVEWRRQUQDO RI 6RFLDO DC
3VI\FKRORJ\

([QHU - ( 5 RBIR\PAHK D F K ' D W DF K RJRRSSOKWLHYOR @/BGHEY O L

DQG 6FKL]RW\SD OVFHIURROD O RN\ HUVRQDOLW\ $VVH

)DLUEDLUQ 3VY\FKRDQDO\WLF 6WXGLHRGARMKH 3HUVRC
7DYLVIKENFDWLRQV /LPLWHG

JHQLFKHO 2KH 3V\FKRDQDO\WLF 7KHRWW RQ 1 H KB R\RLWN

JUHXG 60RXUQLQJ DQG PHODQFKROLPQG WO Q-6RAIDA \(WXKL
3UHVV +

JUHXG 67KH (JR DQG7TWHIBW®QGDUG (GLWLRQ RI WKH &
3VIFKRORIRY @RI 6LIPXQG J)UHXG 9ROXHAH ;(JR
DQG WKH ,G DQG 2WKHU :RUNYV

JURVFK 7KH 3V\FKRWLF &KDUDFWHU &OLQLFDO 3V\FK
3V\EIOWULF 4XDUWHUO\

*DUWQHU - $RUWRG® *DUWQHU 3VMMEKRRIRJLFDO 7H


http://onlinelibrary.wiley.com/doi/10.1111/bjc.1977.16.issue-1/issuetoc

%RUGHUOLQH 3HUVRIOYDIOHZWK'H. ( R 8 KBNHLIE B E/FHD O

RBHUVRQDOLW\ $VVHVVPHQW

*LWHOVRQ 2Q HJR GZXWRQWHRQDWLRQDO MRXUQDO R

DQDO\VLV
*UDQW &K REK 35LVS % *R@GBEWW HMNEHEIHULFN 6 6WLQVRC

7XOVKL '"6BEDKRQ 0 'WERWRK $ '&VWRQD 5R 3XO 3\

SLENHULQRH 5XDQ3UHYDOHQFH &RUUHODWHV 'LVD

&RPRUELGLWY RARBGHUOLQH 3HUVRQDOLWH 'LVRUGH
IDWLRQDO (SLGHPLRORJLF 6XUYH\ RQ $OFRK]

'DYH
&RQGLWHRQRXUQDO RI FOLQLFDO SV\FKLDWU\
*ROGPDQ 6 - ' $QJHOR ( - 'DYLG 5 'HODVR 3V

)DPLOLHV RI &KERGHWERHRWSE ZLWK % RVKRHWGHILQH 3H
7KH $PHULFDQ MRXUQDO RI SV\FKLDW U\

*ULQNHE:HIUE®HREHUW & 'URKH %RUGHUOLQBHRAQGURP
<RUN %DVLF %RRNV

*XQGHUYRMD®QDULRLRLV :

-DQJ -DPKEV,RQ
DQG ,WV 6HFWRUV R$WBRKEKR 3 RV K RRKXRLIDVA) \3

QIRIQ .DWHWMBKHOO .HUU\ /
)DPLO\ 6WXG\ Rl %YRUGHUOLQH

*URYHBDIBQXAWLWLQ *XSWD 6XUHQGWDSR @DWWHRRLQHO

'"HSUHV\RQGD g INHUNBHMWDWMUL '"HUJLVL

*UXHQEHUJ*RBOGBWWHLQUR O G LEOXY 3 &ODVVLILFDWLI

'"HSUHVVLRQ 5HVHDURKLWGGLRDIQR V8LIFRO RI\ RI

'"HSUHVVLRQ )URP 1RYHO ,QVWIXOMWHWMRVKHUDSHXW


http://www.ncbi.nlm.nih.gov/pubmed/?term=Chou%20SP%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldstein%20RB%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stinson%20FS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saha%20TD%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20SM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dawson%20DA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pulay%20AJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pickering%20RP%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ruan%20WJ%5Bauth%5D
http://www.google.com.tr/search?hl=tr&tbo=p&tbm=bks&q=inauthor:%22Beatrice+Werble%22
http://www.google.com.tr/search?hl=tr&tbo=p&tbm=bks&q=inauthor:%22Robert+C.+Drye%22

*XQGHUVRQ %RUGHUOLQH .LULOHN WRIMMOF-&H\KXQ $
+HNLPOHU <D\OQ %LUOL=+L

*XQGHUVRQ - * 0PUQPHUJDPHVWDHXHSSHQEMQGHU
& =DQDULQUDFLH @&HB&EZNR GR® U 06DVQ$ VBXR.Z O H \
<HQHVOLHREHR\DUORVLOGRR P DY FJ O D VSKRIEQ LBW R X W
,QJULG "\FN'HVFULSWLYH DQG ORQJLWXGLQDO REVH
Rl ERUGHUOLQH SHUVRQDOLW\7&BPRUGHLQD-RX EQBER
Rl 3V\FKLDWU\

*XQGHUVROQOLRW *7KH ,QWHUIDFHGHH®IZ@IH G HAURAR QD O |
'LVRUGHU DQGLYRUBMWIPHULFDQ -RXUQDO RI 3V\FKLD

*XQGHUVWRQ@KLOOLSVS$. &KUUHQW 9LHZ RI WKH ,QWHUIDF
%RUGHUOLQH 3HUVR GBOQHVAKLER/GPHIH B DR GRXUQD O |
3V\FKLDWU\

*«OHoO7BPDP OHGLQH <D]OFO *«OHo O0OXVD 7XUKDQ *RQF
=HQJLQ ODWWKHZ 6WDQIRUG 3V\FKRPHWULF 3L
OHUVLRK® RIDWSXOWLYHQHWYWXGPB®WHQ RI &0OLQLFDO
3V\FKRSKDUPDFRORJ\

*«OHO7RSDO®R+'®IRPHW hQVDO OHULK $O0WOQWDU %
20DUDN IVGGIHWWULGH *«QFHO <DNODubdPODU

*«sOWHNL®@GHYFIXUDW 9RONDQ %DOFO )LOL] .INFe &L
OHKPHW (UNDQ 2PDRGXUXP %R]XNOX+X 7DQOVO LOF
+DVWDODUOQ 6RV\RGHPRJUDILN YH .ODQQNNgJHOOLN

SVLNRIDUPDNRORML %«OWHQL



*«sOHU $ '"HSUHVLI %X0JXODUO 20DQ 1DUVLVLVWLN 20

'H+tHUOH QIDWQ\OPWRFD 3VLNRSDWRORML YH 3URMHNW

+DOODKO®ZHODLU & 6RDUHVY 3DROR %UDPELOOD 6WH
'DYLG ( JOHFN 7XXOD .LHVHSSD /RUL / $OWVKXO $
$QGUHZ 0 OF, QWRVK 'HERRDX $HYNQIEOREDU 9HULC
6KDUPD *OHQGD 0 ODF OXHXUWDERBG &ROP OF'RQDOG
BWUXFWXUDO ODJQHWLF 5HVRQDQFH ,PDJLQJ LQ %L
&ROODERUDDMDGAOEM R ,QGLYLGXDPIRGENKHW 3DWLH |
"-RXUQDO RI /LIHORBV\FKRDQIUQJ LQ

+DVLQ*RRGZ3Q )UHGHULFN 6 6WLQVRQ %ULGJHW ) *UD
(SLGHPLRORJ\ Rl ODMRU '"HSUHVVLYH 'LVRUGHU B5HYV
(SLGHPLRORJLF 6XUYH\ RQ $0FRKRXUAA DIQWG BIHO D W
*HQH UD\G K3L DW U\

+HQU\OIBWURSPRXORWR QLD 6DURDG : .RHOHMUWPNUJF
6LOYHUPDQF - 6LHBHWFWLYH ,QVREXELOLYWWD QG |,
%RUGHHOVQB®MBLWRODU ,, 'LFRUIBHUNLIHW BDQBH V
"-RXUBDGBV\FKLDWULF 5HVHDUFK

+RFK 3 3RODW3IWHXGRQHXURWLF )R UPMFILOFMKWIRS KU
4XDUWHUO\

+RX]JHO ' 'eG*QFHQLQ *HOLGLPL YH 6WDELOL]DV\RQ 6-L

$EUHYDPMDNDQDOL] <D]OODUO



+XQW 0 %RUGHUOLQH 3HUVRQDOLW\ “RXRIQDHURBFUR
'RPDQ $JLQJ

gNL] 7 SRUVKKDHEVWLQLQ 3VLNDQD ®LWWN XRXAPY¥% D=+ OL
<D\OQFOOON

gNL] 7 SRUVKKDHEVWLQLQ 3VLNDQDRGWDRXRUIXP X
8\JXODPIEWWDQEXO %D+ODP <D\OQFOOON

gNL] $WDN %HQJL 3UULP 1HVOLKDQS5RIBMAKDFK
.RGODAMWDESHWLUNLQ 1REWODWEXO %D+ODP <D\OQ

-DFREVRQ 7KH 6HOI DQG 7KH 2AHMHRVW NRUQWHUQDWLRC
8QLYHBWHWWY

-DFRE$ *XHQ]QHWELQH =LPPHUPDQQ &RULQQD 1 6FKH
5DLQHU /HRQKHWEHN . OM\KWI /LHE 7LPH &RXUVH RI
2WKHU (PRWLRQV LQ :RPHQ ZLWIKV ® B$6 SBHOLLRILH BY U

VWXBXUQDPMWHIRDYLRU 7KHUDS\ DQG ([SHULPHQWDO 3

-HITHUVRQ - : *UHLVWLVRUGPHWRFD® 7H[WERRN RI
3V\FKLDWU\

-XOL -XOL5/XLJL -XOLQYROYHPHQW RI *HQHWLF )DFWRL
'LVRUGHUV &XIVNARMWDBWDIW XWQXELQD

.DSODQ 6D GR%N .OLQLN SVIM\WUDIDEXID 1REHO 70S .LV

.DUDEDHEDOHN( VPHW (VUD dLoHN )DWLK .D\KDQ 5«VWH
%LSROPRIXNOX+X 20DQ +DVWDODUGD .OLQLN g]HOO
$UDVOQGDBMIO g ®NGMNIS 'HUJLVL

.DUDGD2UDVO)*VXQ $UDQ <D000OQ (¥RXRJLOWAIK



'HUHFHOHQGLUPH gOoH+LQLQ 7*UNLYMYSH *HoHUOLN
3VLNL\DWUL 'HUJLVL

.D\D % .D\D 0 ODUGDQ **Qe+P+]H '"HSUHV\RQXQ (SLG
7DULKVHO %QUQ®L®NM&GNL\DWUL

. HOOHBFKDWJEHWIULR ODM &XUUHQW ,VVXHV LQ W
3VIFKRWLF 0DMRAF KHPRIFKWWHA D %XOOHWLQ
HUQEHUJ 2 RUGHUOLMU2BQVRRRIRE OHRF D Q
3V\FKRID/@WO/RFLDWLRQ

. HUQEHUJ @DSONODUGD YH .LULOLN %R]XNBXNODUDOQC
%DQX %s\eNNAWWDQEXO OHWLV <D\OQODUO
 HUQEHWLFRKHOV 5%RUGHUOLQH 3HUHFRHQDGDW\-RXBQ B!
Rl 3V\FKLDWU\

. HUQEHUJ @20Q0U 'XUXBOMWMRERMLMNHYD UM WINBID $WD
,VWDQEXO OHWLYV <D\O6QODUO

. KDGLYLHW]®KBU@RB :LOVRQWDQLF ,QGERHVAKDFK
-RXUQDO RI 3BHUVRQDOLW\ $VVHVVPHQW
.LPXUD2WDNML5XL .DZDVKLPD 7DNHVKL ,QRXH 6KLQ 1DN
6X]XNL 6DWRVKL $VDNXUD 7HUXDNL 7DQDND <XML
.LWDJDZD <XNL .DNR 7RPRKLUR $EHNDZD ,FKLUR
<DPDQDND .HQ]JR 'HQGD 7VXNDVD .R\DPD "LITH!
%LSRODU $QG 8QLSRODU 'HSUHMVVWXRIE 2D\ BRIUDAW K DF |
'LVHDVH DQG 7UHDWPHQW

.OHLQ 0 $ &RQWULEXWLRQ HWR WK H 6830 HR/R1LN® 6WDW H

7KH ,QWHUQDWLRQDO -RXUQDO RI 3V\FKRDQDO\VLYV



.OHLQ 0 ORXUQLQJ DQG ,WV 5HODWLWDWMNMR ODQLF 'HSL
,QWHUQDWLRQDO -RXUQDO RI 3V\FKRDQDO\VLV

.OHLQ 0 1RWHV RQ 6RPH 6FKIZKRHGWHHFXDWILRODVO -R.
Rl 3V\FKIRD\V LV

.QLJKW 5 3%RUGHUO%REOHMWILWHRI WKH OHQQLQJHU &Q

RKXW + HQGLOL+LQ d|]*PEMQRHFLSWEDQR%X+NNDO
&*QH\W aMWDQEXO OHWLV <D\OQODUO

AINQHO g 'X\IJXGXUXP %R]XNOXNODKGR®QP 7D LIMoOH VL

JUR+OX\GHRLU 3VLNL\DWULGH .XOODQOOHQ .OLQLN |
$QNDMHNLPOHU <D\OQ %LUOLJL

/IHZLQVREQSRXKGH 3 -RKQDXQ LGHHIDH\Q $[LV ,,
3VIFKRSDWKRORJ\ DV DLMRUFGHIRWQ LI &KLMOGKRRG DC
$GROHVARDIQFHDO RI WKH $PHULFDQ $FDGHP\ Rl &KLC
3V\FKLDWU\

IHY\ 0 %HFN 6 - 7KH 5RUVFKBBK WVWHWW 13Y \FIXR IVF
$PHULFDQ -RXUQDO RI 2UWKRSV\FKLDWU\

ILFKWHQVWIPAQ+DPLOOD %M|UN <XGL&DIQWORQ 7\URC
3DWULFN ) 6 XU ®ILYDQ0 &§KOWPDQ &RPPRQ *HQHYV
Rl 6FKL]RSKUHQLD DQG %LSRODU 'LVRUGHU LQ 6ZHC
EDGMYXGKH /DQFHW

/ILHE =DQDOLQKRKULVWLDQ 6FKPDKO ODUVKD 0 /LQHKD

%RUGHUOLQH 3HUYR@®BHOALW\ 'LVRUGHU

ILQNW 8HVOHJBDYBRBHUSHBNXBRPSXOVLYLW\ &RUH $V¢



%RUGHUOLQH 3HUVRQUD@LY RILYRUGREDOLW\ 'LVRUG

ODF.LQQRQ3LHV 5 $11HFW LW B DISQ\GWO\BIL@QUW YV BHR U +
DQ&OLQLFDO gPSOLFDWLRQV )RU %RUGHUOLQH 3HU\
'LVRUGHIBRODU 'LVRUGHUYV

ODKOHU 0 2Q 7KH 7KUHH BKH SKIBWHWWLRQ ,QGLYLGXD
3VIFKRDQDO\VLY DQG &RQWHPSRUDU\ 6FLHQFH

ODQGHO8BUWHHBREHUWHOPDNHU OLOWRQ 5RVHQEDXP

ODUNHUV LQ (XWHSBRLHVYRL Y HAXOUWRBEWFKRELRORJ\

ODUQHURBQYJI¥W %LSRODU 'LVRUGHUV SRBRYDURG (YRC
'LVRUGHUV

ODVWHUNVRQ %RUGHUOLQH <HWLUGN lo®IFH 0 BMKY B LONRVL WL
++O\D ODWWWQEXO /LWHUD <D\OQFOOON

ODVWHUVRQ@KHDUFLVVLVWLF DQG %RUGHUOLQH 'LVRUG
$SSURDHARK <RUN %UXQQHU OD]HO

OF:LOOLDPV 3VLNDIQDODWO .OLQAINGEUHILOLN <DSOVO
$QODPDBNY (UNDQ .DOMWDYRMOR®HXOJl,. hQLYHUVLWH

OF*ODVKPQ*ULORIGUHZ ( 6RRGE@GHWVRQDFLH
6KHMV @R UHODU\ & =DQDULQL 5REHKMW / 6WRXW
&ROODERUDWLYH /RQJLWXGLQDO 3HUVRQDOLW\ 'LVF
., ,,» GLDJQRNMXLLF$HRYPH3V\FKLDWU 6FDQG

OHULNDQSDVG.-LDBQRQJ +H 5RQDOGLAJI. HNWN OHNQF\ $
6DPSVIRDQ LD &DUPHQ 9LDQD /DXUD +HOHQD $QGUDG
.DUDP ODULD /DGHD 0DAMR.D(OHXQ\DD NIDGA@M -RVH 3R
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9LOOD 5DMHVK 6DJDiDKDUV>BHMBNYDONQFH DQG
&RUUHODWHV RI %LSRODU 6SHFWUXP 'LVRUGHU LQ |
,QLWLPUWEIKYLK HV RV HQKH DBVA) \3

OLKXUD - |/ 5RUVFKDFK $VVHVVPHQW RI %RUGHUC
5RUVFKDFK $VVHVVPHQW RI WKH 3HUVRQDOLW\ 'LVR

OLVKUDKDOLSX3DQMHHW .XPDU 5SRUVFKDFK 3URILO

SDWLHGWXYXUQBORMHFWLYH 3VI\FKRORJ\ OHQWDO +H

20GKDP -6NRGR@I$JJ\ *DOODEKEHWU( .UROO 5HODWLR
YRUGBILQH 6\PSWRPV W RVH VNIRBUBIFMY WIREORW 6
3V\FKLBWNUWHUO\

2UDO 7 .DUDVHYGDYGDQ 'HSUHYV\%R QDL N IQ DQV D UK L
'e(eQFH 'HUJLVL

gJHU . 6+UHNOL gINH YH gINH ,IDGHOMIADMIOoHNOHUL
3VLNRORML '"HUJLVL

g]GHPRIU* <DYX] 6HOYL $GHAUBASMH®OLN YH 7THGDYLVL
B3VLNL\DWULGH *«QFHO <DNODuUOPODU

g]WeUN8OXUDKLQ 5K 6@®0 YH % R]XNOXEDNLIUD
1REHO 70 OHWDEHY

g]WeUN O 23VLNDQDOL] YH 3VAWRWWDREXO 1REHO 70!
.LWDEHYOHUL

3DULV - )UDQN$ +<HDU )RGORDWLHWYKW %RUGHUOLQH
SHUVRQDOLWRPSMRHG¥NUYAKLDW U\

SDWWRQ6WDQ@IR&JG )DFWRU 6WUXFWXUH RI WKH %DUUL
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3HOXVR 0 +DWBK*ODK®@' ORQNXO ( 6 6DQFKHV 0 1D
%RZGHQ & / GLDERDWHW (- 7&IDLW ,PSXOVLYLW\ LQ 3
ZLWK ORRG '-RRUG HO WAV V RRIGY

3HUOKV6EBROOHWDXUL]LR )DYD -HUUROG ) 5RVHQEDXF
1LHUHQEHUJ *DU\ 6 6DRAXKBOHQFH/RB®®@ &OLQLFDO &
$QJHU $WWDFNV 'XULQJ 'HSUHVVLYHRIEUOP®HRILQ %
$IIHFWLYH 'LVRUGHUYV

3HUXJL * $QJVW - S$]RWLQILHWRXARZGH® 7KH
%LSRARUGHUOLQH 3HUVRQRE EW\ RWRWG' HISWV KV VLY H
3DWLESPWL 3V\FKLDWULFD 6FDQGLQDYLFD

3HUXJBQYVWHDIQFKHO $]RULQ &KDUOHV %RZGHQ (GXI
<RXQJ &RPRURIUG PHUOLQH 3HUV®R QD OALMXWLYRUGH !
ODMRU 'HSUHVVLYH (SLVRGH OREP Q&R ODAMBEWW\BH" )

JURP 7KH gQWH U @BWXIGRQU@DW WLGRIHHFWLYH 'LVRUGF

3UDWDBX® 0 5RUVBRDX¥E\ RI /LDAHIERGALID Q@ -RXUQDO
&OLQLFDO BV\FKRORJ

$PHULNDQ 3VLNL\DVBXKWOLA GIRIXNOXNODUOQ 7DQOVDO
.LWDEBYOHY (UWXJUXO .|JUR+OX $QNDUD +HNLPOHU

5D G®R 7KH 3UREOH®D QFKHIR OQQWHUQDWLRQDO -RXUQD
3V\FKRDQDOVLYV

5DQJHOO 6FLHQWLILF BWDRMHHGHKRWIWRW GHUOLQH &DVH

-RXUQDO RI WKH $PHULFDQ 3V\FKRDQDO\WLF $VVRF]I



SREELQV / /7TKH %RUGHWRXQHDODRHWKH $PHULFDQ
3V\IFKRDQDO\WLF $VVRFLDWLRQ

6DXQGHUV ( $ SRUVFKDFK ,QG L FH}YWHRXW R ILQK U R G
JHPDOH % R DGH BI@WOERBWH ) OHQQLQJHU &OLQLF

6D\OQSBODQ 6 'X\IXGXUXP %RPOAHOXXODDUDNWHU YH
L OLUNBYVRWL\DWUL 'HUJLVL

6FKPLGAIV )R QG B 5RUVFKDFK 6FRUHV LZEHKH ODQLF
-RXUQDO RI 3V\FKRORJ\

6 HYHU<D$Y X] 3VLNRVRPDWLN 3DWRORMLOHUGH 60QC¢C
<DQVOWPD 3VLNRSDWRORML YH 3UBBRMHNWLI 7HVWOF

6LQIJHU %UDEHQGHU7KWHXVH RI WKH 5RHVHAQOHSRWR U
DQG %LERRDEGRMIMBAWMRQDOLW\ $VVHVVPHQW

6SLW] 5 $ + FB\DS LOMDAMIR PW KH *HQHVL\R @G BW\FRKQ WD V
LQ (DUO\ & KIKGKRKRFRE\QEROXKR\ 7 KK L O G

6SLW] 5 $ $QDFOZWH FRBVNESKNRBGDR KR &KLOG

6MDVWIDG*UWDZH 5HQV (JHODQG $IIHFWLYH 'LVRUG
3DWLHOWVWHRUGHUOLQH 3BORRQRQOLW\ 'LVRUGHU

6NRGRO 6LHYHU FRKQYHV-@GRKQ*XQGHUMREHRKO
7KRPDVYLSELIJHU 7KH %RUGHWUQRYHWR ORWMQOHWLFV DQG
& O L Q [RHOUD6 RIRIL BYOF KL D W U\

6PLWK 'OXLU- 'RXJODV + 5 %ODFNZRRG 'V %RUGH

'LVRUGHU 3DUW BHRWKHRBDL SBOBY IN\FKLDWU\



6PLWK % %LU 5XKVDO 7DQO 7HVIMLL2DHDUKON 5 W/ WRK Dof
gUHBGHW DN QVOWPD , 80XVDO 5RUVFKDFK YH 3URN
.RQJUHVL g]HO 6D\OVO

6RORI+ 37KRPDY BWHSKHQ - 6WURWPH\HU .HYLQ 0 0D
0DQQ ,PSXOVLYLW\ *HQGHU DQG 5HVSRQVH WR )H
%RUGHUOLQH 3HU R GXKQDW\U\LYRWBHWF K

6|]QPH] ) ODQLN 7HSHOHWWPDH®DBVOIWPD 3VLNRSDWROF
BURMHNWLI 7HVWOHU '"HUJLVL

6SLHOEHUJHRIUBSDERVHSK %HFNHU -RVHSK 3DUNHU
([SUHVVLRQGAMSUMYNVEY H BXIDFWRRQVMLHUYRXV DQG 0
'LVHDVHV

6WHUQ $ 3V\FKRDQDO\WLF ,QYHVWLIJDMRXBQRDQG |
1HXURMWHFKRD QAIX®\WMLAU O\

6XOOLYDQHBOHK . HQQHWK .HQGOHU *HQHWLF (SLG
ODRMU 'HSUHVVLRQ 5HIYDOXVOEPFHOHRRDQUQDO RI
3V\FKLDWU\

6ZD@®Q& /LMIICMWRWW '- RIM@HW H L QE*HHWID UG ORHOOHU
,QFUHDVIGNHDRSWOVLYLW\ DQG ®%RINBBERHUOOQHYV!
%LSRODU 'LVRUGHU

6ZDQQ& $$QGHWVRPWDOOG 0 'RXHKPUW\) ORHOOHU
OHDVXUHPHQWSIRMROMW HRISXOVLY LW\3VOF®LBRODU 'LV
5HWD UF K

6ZDQQ& $6 WHLQEHWIUMLQ /LMIILMW *H URDSX® U RHIOM\H U

'LITHUHQWLDO 5HODWLRQVKLS WR '"HSUHRXURDOMMQG
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6ZDQ@Q& ORHOO®OHWHBWHLQEMNULH 6FKWQAHBEWUWB %DUUDYV
'RQDOG 0 'RXJKHUOWQLF 6\PSWRPV DQG ,PSXOVLYLW
'HSUHVVLYH% S8 SRROHYVUL VRUG

6ZDQ@RHBWHSKHQ + 0 DRUMDIRYZ 0-D.MHW] : ODDWVLG -DYDLG
6BWHYHQ . GBEX®REDQVLWKLXP &DUERQDW® LM HDWP|
&HUHEVSLQDO )OXLG $QGXULQDU\ ORQRDPLQH OHWD
2XWFRSRHFK *HQ 3V\FKLDWU\

6ZDUW]%®D]HIMQRGD *HRUJH ,GHH (VYQILMHDONLQJ 7KH
BUHYDOHQFH RI %RUGHUOLQH 3HUVR@XWIQWD\O' IRMR U G
3HUVRQDOLW\ 'LVRUGHUV

UDKLQ ' .LULOLN %ROALNQXNGIDUALP

7DPDP *#OHo ®#RQFD .DUDWDU %DUUDWW '«UWe+VHO
%,6 .) 7XUNoH 8\DUODPIDURBYQHNRDDMIUL $UGLYL

7KRPSVRQ & ,VDPADVRQWOYHI IHRSRUWGBHWLVK 6DPSOH
6\PSWRPDWRORJ\ LQ 5HODWLRQ WR ORGH RI 5HIHUU
-RXUQDO RI $IIHFWLYH 'LVRUGHUYV

7RUJHE VHQ HEQ 3 HEQ G MILWVQQ J X@NIUH. G2 8 OW D BN
(GYDUGWIHVQFRBPEVY.QDULQJOHQS$ 7ZLQ 6WXG\ Rl 3HUVR
'LVRUGRPS UHKHQWILKLHD & U\

7XUD 6 0*«Qe+P¢]GH 3VLNRWHWDWQEXIO OHWLVY <D\OQODUO

7XUKDQ 1%LSRODU %R]XNOXN .HVL3BKE OdLIMKHGHUO

ODVWHU @dXNXURYD 8QLYHUVLW\ 'HSDUWPHQW RI1 OH


http://www.sciencedirect.com/science/article/pii/S0010440X00982841
http://www.sciencedirect.com/science/article/pii/S0010440X00982841
http://www.sciencedirect.com/science/article/pii/S0010440X00982841
http://www.sciencedirect.com/science/article/pii/S0010440X00982841
http://www.sciencedirect.com/science/article/pii/S0010440X00982841
http://www.sciencedirect.com/science/article/pii/S0010440X00982841
http://www.sciencedirect.com/science/article/pii/S0010440X00982841
http://www.sciencedirect.com/science/article/pii/S0010440X00982841

7+ UNo DS DiOMH %RUGHUOLQH .LUBVILNLYDRYXNOXGVWVO

8+XU 0 'X\IXGXUXP %R]XNQXNNODKSDUD 70S )DN.OWF
70S (+LWLPL (@HNR.RILXP HIJLVL

=DEFO 1 dRFXNOXN '|QHPLQGH *|UsOHQ 60Q0OU 3DWRC
<DQVOWPD 3VLNRSDWRORML YH 3URMHNWLI 7THVWOF}

=DQDURQIUDQNHGEXRKQ) +HBQBQIRUGHRHIHFWK 5 6LON

$[LV , &RPRUELGLW)\ LQHYMW QH @MWV \ZR /K% RV GLV

<HDU )RCDBR®G 3UHGLFWLRPVR RF&UPHH WIRF B IQU
-RXUQDO RI 3V\FKLDWU\

=DQDULRNIUDQNHQEXUJ JKH (VVHQWLDO 1IDWXUH RI %R
3VIFKRSDWRRO®DO RI 3BHUVRQDOLW)\ 'LVRUGHUV

=LOERRUJ $PEXODAKR]RSK BHWFIKLDW U\

:LGLJHW 7HLVVPDQ 0 (SLGHPLRORJ\ RHUGA\RRUGEHUON\QH
'"LVRUWERMWMSLWDO DQG &RPPXQLW\ 3¥\FKLDWU

'LQQLFRWW '7KH ODQLF 'HIHQFH ,Q &ROOHFWHG 3DSH
BHGLDWULFV WR 3V\FKRDQRONLWDVLF %RRNV ,QF

'LQQLFRWW '(JR GLVWRUWLRQ ,Q 7THUPV RI 7UXH DQG |
ODWXUDWLRQDO 3URFHVVHV DQG WXHG)BRIQOLODMW L C
, QWHQOQODWIR.YHUVLWBHY 3UHVV

:RUOG +HDOWK 2UJDIQH ] BW RPQ@VVLILFDWLRQ Rl OHQWD!

%HKDYLRXUDO-HIMRRIGRIUG 8QLYHUVLW\ 3UHVV
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$SSHQGL] ,QIRUPHG &RQVHQW )RUP
$\GOQODWOOPOU 2QDP )RUPX

%LSRODU BMRIXONOXGID \DNJD|Q -RODNUE L U+ KDW WO @-6d O U
\DWDQ SVLNRORMLN I6GNW]UDHIMOQGDQ P|IQH RVIN/INID QP
7X+UXO .DWDNPMBWGD®o 'U GUHP (UGHP $WDNTOQ C
\eUeW¢OPHNWHDRODFIDEN oGHSUHVLI ER]XNOXN YH EF
RUJDQL]IDVWRRXDR®Q|QGHQ LQFHOHQPHVLQL DPDoODPD!
$SUWMOUPD VRQXoODUO ELOLPVHO DPDoOD NXOODQC(
WXWXODFDNWOU %X FDOOuPD\D NDWOOPDPD YH NI
EXOXQPDNWDGOU (N ELOJL WD OBBIDFIDNRGXU VXV DA
NDRMDAO NDEXO HGL\RUN\OIEDNLOE WIHH DGOQO]O VRI\DGO
LP]D DWOQO]

<XNDUOGD EHOLUWLOHQ NRGXOODU OHUOHYHVLQGH
X\IJXODQPDVOQO NDEXO HGL\RUXP
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$SSHQGL] '"HPRJUDSKLF ,QIRUPDWLRQ )RUP
6RVI\RGHPRJUDILN %LOJL )RUPX

*JUeaPH 7DULKL
$G

6R\DG

'R+ XP <HUL

'R+XP 7DULKL

OH]XQ 20G X=X 2NXO

OHVOH=+L

OHGHQL 'XUXPX

$\0ON 2UWDODPD .D]DQo

<DUDQOODQ <HU OUHKLU OHUNH]L @Oo0oH .|




$SSHQGL] +DPLOWRDW BB D EM V kRSB
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'"HSUHVLI UMK HKWDOIWPLWVL]OLN oDUHVL]OLN GH+HUVL]OLN

<RN

<DOQO]FD VRUXODUO FHYDSODUNHQ DQODuUuOOO\RU

+DVWD EX GXUXPODUO NHQGLOL+LQGHQ V|\O+«\RU

+DVWDGD EXQODUOQ EXOXQGX=+X \¢] LIDGHVLQGHQ SRVWsU+QC

+DVWD EX GXUXPODUGDQ ELMLR® XHOG VOUPFID @& D XQ e+ KI V
EHOLUWL\RU

6X0OXOXN GX\JXODUO

<RN

.HQGL NHQGLQL NOQO\RU LQVDQODUOD +]G+++Q+ VDQO\RU

(VNL \DSWONODUOQGDQ YH\D KDWDODUOQGDQ GROD\O VX00XO.

ULPGLNL KDVWDOO=+0 ELU FHIDODQGOUOOPDGOU 6X00XOXN KH

.HQGLVLQL LKEDU \D GD LWKDP HGHQ VHVOHU LOULWR®@DUYH YH\
J|U*\RU

gQWLKDU

<RN

+D\DWO \DUDPD\D GH+HU EXOPX\RU

.HGNH |ORDIN\ROP GL\H G+(G+*Q+\RU YH\D EHQJ]HU G+lG*QFHOHU EHVC

gQWLKDUO G+0t*Q+*\RU \D GD G*G*QFHVLQL EHOOL HGHQ MHVWOH

GQWLKDU JLULULPLQGH EXOXQPXUG KHUKDQJL ELU FLGGL JLULGUG!

8\NX\D GDODPDPDN

%X NRQXGB NRUDNN

%D]HQ \DWWO+0QGD \DUOP VDDW NDGDU X\X\DPDGO+OQGDQ uL



*HFH ER\XQFD J|]*Q¢ ELOH NOUSPDGO+OQGDQ ULND\HW HGL\RU
*HFH \DUOVO X\DQPDN

+HUKDQJL ELU VRUXQX \RN

*HFH ER\XQFD KX]XUVX] YH UDKDWVO] ROGX+XQGDQ ULND\HWFL

*AH \DUOVO X\DQO\RU <DWDNWDQ NDONPDN SXDQOD GH+HUO

6DEDK HUNHQ X\DQPDN
+HUKDQJL ELU VRUXQX \RN

6DEDK HUNHQGHQ X\DQO\RU DPD VRQUD WHNUDU X\NX\D GDOO\
6DEDK HUNHQGHQ X\DQOS WHNUDU X\X\DPO\RU YH \DWDNWDQ N
dDOOUPD YH DNWLYLWHOHU
+HUKDQJL ELU VRUXQX \RN

$NWLYLWHOHUL\OH LOGL\OH \D GD ERU |DPDQODUGDNL PHUJXOL)\
KLVVHGL\RU

$NWLYLWHOHULDOGD IERG [DPDQODUGDNL PHGIJXOL\HWOHULQH N
GXUXP \D KDVWDQOQ EL]]DW NHQGLVL WDUDIOQGDQ ELOGLULOL\F
PsWHUHGGLW ROGX+XQX EHOLUWL\RU LOLQGHG -YiHOBNRWLYLWHOH

$NWLYLWHOHULQGH KDUFDGO+0O Ve«UH YH\D YHULP D]JDOO\RU +I
VHUYLVWHNL LUOHULQLQ GOudOQGD DNWLYLWH J[VWHUPH\HQOHUF

+DVWDOO-0QGDQ GROD\O oDOOUPD\O WOMWMHNHQLEOHD N GO :«dQ
DNWLYLWH J[VWHUPH\HQOHUH \D GD VHUYLV LGUOHULQL ELOH \DU(

5SHWDUGDYAR®H YH NRQXUPDODUGD \DYDUODPD NRQVDQWUDV\F
DNWLYLWHGH D]DOPD
U QFHOHUXUFBVWORQRUPDO

*IUsaPH VOUDVOQGD KDILI UHWDUGDV\RQ KLVVHGLOL\RU
*lUsaPH VOUDVOQGD DoONFDUHWDUGDV\RQ KLVVHGLOL\RU

*UedPH\L \DSDELOPHN oRN ]JRU



7DP VWXSRUGD

$MLWDV\RQ

<RN

(OOHUL\OH R\QX\RU VDoODUOQO oHNLUWLUL\RU

(OALAYXUWXUX\RU WOUQDN \L\RU GXGDNODUOQO OVOUO\RU

3VLGLN DQNVL\HWH

+HUKDQJL ELU VRUXQ \RN

6XEMHNWLI JHULOLP YH LUULWDELOLWH

.+0*N GH\OHUH +]+0O+\RU

<¢]*QGHQ YH NRQXuPDVOQGDQ HQGLUHOL ROGX+X DQODUOOOD\R!

.RUNXODUOQO GDKD VRUXOPDGDQ DQODWO\RU

6RPDWLN DIENWLAHMWMWH\H HGOLN HGHQ *DVWURLQWHVWLQDO D=
ER]XNOX+X NUDPS JH-LUPH .DUGL\RYDVN+OHU SDOSLWDV\RQ
KLSHUYHQWLODBARQ GULbDWHNEBNPD 7HUOHPH JLEL IL]\RORMLN VR

<RN

+DILI

,00P0OO

ULGGHWOL

dRN GLGGHWOL

6RPDWLN VHFBWRPRDQUWHVWLQDO

<RN

gUWDKVO] DQFDN SHUVRQHOLQ OvuDUO\OD \L\RU .DUQOQDOQ u

3HWWRQHO JRUODPDVD \HPHN \HPL\RU %DUVDNODUO \D GD JDVW!I
GD LODFD LKWL\Do GX\X\RU



6RPDWLN VHPSWRPODU *HQHO
<RN

(NVWUHPLWHOHULQGH VOUWOQGD \D GD HPUOMEED DFOWDE D K|
(QHUML ND\EO NROD\FD \RUXOPD

+HUKDQJL ELU NHVLQ GLND\HW SXDQOD GH+HUOHQGLULOLU
*HQLWDO VHREWRRWNMVEO DGHW ER]XNOXNODUO YE
<RN

+DILI

GLGGHWOL

$QoDudODPDGO

+LSRNRQGUL\DNOON

<RN

. XUXQWXOX

$NODOQO VD-OON NRQXODUDOQD WDNPOU GXUXPGD

60N VON GLND\HW HGL\RU \DUGOP LVWL\RU
+LSRNRQGUL\DNOONGHO+-V\RQODUO

=D\OIODPD
$ \D GD % \L GROGXUXQX]

$ 7THGDYL |[QFHVLQGH DQHPQH] EXOJXODU

.LOR ND\EO \RN
gQFHNIOKOQWIE®D+-0O RODVO |D\OIODPD

.HVLQ KDVWD\D JJUH NLOR ND\EO

% 3VLNL\DWULVW WDUDIOQGDQ KDIWDGD ELU \DSOODQ KDVWDQC

+DIWDGD NJ GDQ GDKD D] |D\OIODPD



+DIWDGD NJ GDQ GDKD ID]OD ]D\OIODPD

+DIWDGD GDNKIDGIDQOD ]|D\OIODPD

'XUXPX KDNNOQGD J|U«G-
+DVWD YH GHSUHV\RQGD ROGX+XQXQ ELOLQFLQGH

+DVWDOO+0Q0 ELOL\RU DPD EXQX LNOLPH N|We \L\HFHNOHUH
ED+-0O\RU

+DVWD ROGX+XQX NDEXO HWPL\RU

gOoOHs=RYPXPX 1RUPDO +DILI '"HSUHV\RZUWD 'HSUHV\BRRGGHWOL
'"HSUHVW\RQ dRINGGHWOL '"HSUHV\RQ



$SSHQGL[ ODRXEIWIBEDOH <056
<281* 0$1o '(5(&(/(1'650( g/d(bo

2ULMLQDOLQGH VRRQ \O®0ODWUGDRRDEOODQ SHN oRN oDOOUPDGD \
DOOQPDNWDGOU +DVWDQOQ V|\OHGLNOHULQGHQ oRN NOLQL\
X\IXODQPDPOUWOU DQFDN NDWOOOQDQ ELUSIPQHOUD LMD G&HHOMHLU
NOLBQVNDUDU YHUHPL\RUVD |UQH+=LQ PL Pe JUEISXBQRD E-\e
PDGGHOHUGH LVH DUDGDNL GH=+HUL DoPDVO \DQL PL Pe ND
|[QHULOPLUWLU 7DQO NR\PDN DPDFO\ODLGH+HKOIRJOBRHN DQLN NG
gOoOHNWHNL KHU ELU vW EDVDPD+0Q NHQGLQGHQ |QFHNL DOW
GDNLNDOON ELU J|U«GPH LOH X\JXODQOU +DVWDQOQ NHQGL L
GH+HUOHQGLUPH GOHMODRGD &Bl KDIWWPHDIVERHVLQGHQ ELOJL DOOQD

<eNVHOPLUO GX\IJXGXUXP

<RN

+DILIoH \eNVHN YH\D J|U«uPH VOUDVOQGD \*NVHOHELOHQ
%HOLUJLQ \eNVHOPH KLVVL L\LPVHUOLN NHQGLQH J*YHQ QH
<eNVHOPLGO \HUVL] 4DNDFOOON

g/lIRULN \HUVL] NDKNDKDODU G4DUNO® V|\OHPH

+DUHNHW YH HQHUML buwdud
<RN
.HQGLQL HQHUMLN KLVVHWPH
&DQOOOON MHVWOHUGH DUWOU
$UWPOG HQHUML ]DPDQ ]DPDQ KLSHXDNNWLYLWH \DWOuUWOUOC
(NVLWDV\RQ VeUHNOL YH \DWOUWOUDOODPD\DQ KLSHUDNWLYL

&LQVHO g0OJL
$UWPD \RN

+DILI \D GD RODVO DUwOU
BRUXOGX+XQGD NLULQLQ EHOLUJLQ DUwWOU WDQOPODPDVO

&LQVHO LOHULNOL NRQXUPD FLQVHO NRQXODU *]JHULQGH D\L
NHQGLOL+LQGHQ EHOLUWPHVL

+DVWDODUGD WHGDYL HNLELQH \D GD J|UsUPHFL\H \|QHOLN I

8\N X ) )
8\NXGD D]DOPD WDQOPODPO\RU
1RUPDE®X VeUHVL VDDWWHQ GDKD D] NOvDoOPOuwoOU
1RUPDO X\NX VeUHVL VDDWWHQ GDKD ID]JOD NOVDOPOuUwWOU
8\NX LKWL\DFOQOQ DIDOGO+0QO EHOLUWL\RU
8\NX LKWL\DFO ROGX+XQX LOQNDU HGL\RU

gULWDELOLWH
<RN

. HQGLWOPO@WO EHOLUWL\RU

*lJUsaPH VOUDVOQGD |DPDQ ]|DPDQ RUWD\D oONDQ LULWDELOL!
YH\D NO]JOQOON DWDNODUO

*lUsaPH VOUDVOQGD VONOONOD LULWDEO NOVD YH WHUV \DQ
'«0PDQFD LUGUEUBDI\RULQHWIGPH \DSPDN LPNDQVO]



.RQXuPD KO]O YH PLNWDUO

$UWPD \RN

.HQGLQL NRQXUNDQ KLVVHGL\RU

$UD DUD NRQXuPD PLNWDUO YH KO]J]OQGD DUWPD JHUHNVL] V]]C
%DVNOOO GXUGXUXOPDVO Jeo PLNWDUO YH KO]O DUWPOU NRQ
%DVOQo0OO GXUGXUXODPD\DQ V<UHNOL NRQXUGUPD

'«0eQFH \DSO ER]XNOX=X

<RN

dHYUHVHO KDILI oHOLQHELOLU G+G+*QFH sUHWLPL DUWPOU
dHOLQHELOLU DPDFD \|QHOHPHPH VON VON NRQX GH=+=LUWLUPF
JLNLU XoXuPDVOEMWHG H WR/BHO@ON NX\WRHNRO NRQXUPD HNRODOL
'LNLGVL]OLN LOHWLGLP RODQDNVO]

'(eQFH LoHUL=+L
1RUPDO
.HVLQ ROPD\DQ \HQL LOJL DODQODUO SODQODU
g]HO SURMHOHU DudbUd GLQL X+UDuODU
%e\¢NO+N YH\D SD U DDQRLEG | LIN\NIUGOHHIL DO
6DQUOODU YDUVDQOODU

<OMDRGGOUJIDQ 'DYUDQOG
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