'6<$5%%.,5 =g5%$8 0h&$'(/( $5$07,50% (167@7h6h
%a<2/2-g. O0h&$'$/$1,1'$ <$<,1/%$5,

(6(5 $', **QH\ YH **QH\GR+X $QD RO XINB\WDWNGDHBWWIUKRAZVYWD 3DUD]LW
h]JHULQGH 6+UYH\ dDOOuPDODUOD

<$=%$5 $', SKPHW d$7%$/3,1$5

<$<,1 <,/,

<$<,1/$1',6, <(5LUDL 0¢«FDGHOH $UDUWOUPD <00006=+0
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$1$+7%$5 .(/20(/(56*QHXU\IJDVWHU L@WWJIUIPHPSXMUWD 3DUD]JLWOHUL 6+UY

g=(7 **QH\ YH **QH\GR+X $QDGROXYGD 6+QH LOH EXODGONOWD)&BODUC

'L\DUEDNOU YH 6LLUW L\®O@HOOWEBHUDVOQGD VeQH \XPXUWD SDUD]LWOH

* ]HULQGH ELU VeUYH\ oDOOUPDVO \DSOOPOUWOU (OGH GLOHQ VRQXo0OTL

gO0HU gO0HOHU 7DULKOHU 3 D U DHIQWP®I
*D]LDQWHS . HIHUGL] 1LVDQ
YHY]LSDuD 1LVDQ
obuUDuU 3D]DUFON 1LVDQ
7 UNR=OX 1LVDQ
*D]LDQWHS . HIHUGL] 1LVDQ
YHY]LSDuD 1LVDQ
0ODUDU 3D]DUFON 1LVDQ
(0D]0O =+ OHUNH] 0D\OV
3DO X 0D\OV
'L\DUEDNOU 6LOYDQ 0D\OV
(UJDQL 0D\OV
6LLUW 0D\OV
127 <+]GHOHU 2UWDODPDGOU

\O0obdQGD ,QVWLWXW 3DVWHXU 6HUYLFHYGH 3DUDVLWRORJLH
WDUDIOQGDQ \DSOODQ WH UKL O.HUHIU G|l HP o urB@BESSy&D VVROF XV
UHWLFXODWHKEHOQOILWORO FXVWIUDRGLY )HY]LSMIMAMVIGDLHYL 7YHUHWLFXC
JHQHOD LNDHPBINDEBD]DUFONTWD \LWMOUKHUL EXOXQPDNWDGOU

<O00BQGDUBBYWONHD\QO uDKOV WDUDIOQGDQ \DSO®DDY DMHUK LV
LOOHVLQGH \RODUDVO YH $VOR PHYNLLOHUNYRBE XIVEIDORNDE B®Q 0F L WHOL
PHYNLLOHUL LOH (UJDQLYGHQ WRSODQDQ SDUDJUWQAUUWEI\DNODUON
YDVVGILKY L

*D]LDQWHS ODUDG YH (OD]O+ LOOHULQGH IORUD LNOLP YH HNF
POQWONDODUGD WDELDW LQVHNWLVLWOHUGHQ NRUXQXU YH\D WDELD
GHQJH NXUXODELOIXKDPHDFXWQOHEPOLU YH\D ED]O VDKDODU NLP\
oONDUOODELOLU

7,7/ (6XUYH\ 6WXGLHV RQ@X®&XDmMV WHWWL BUWIUI(FHSWUDVLWRLGHY LQ 6F
6RXWKHDVW $QDWROLD

$87+25 6 $KPHW d$7%$/3,1%$5

38%/,&%$7,21 <($5 $1' ,167,787,22LUDL 0 FDGHOH $UDUWOUPD <00006+0
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(<:25'6 6XQQ IKVYWDVWHU LGWWIULBHSDYUDVLWRLGHYV 6XUYH\ 6WXGL

$%675%$&% 6XUYH\ KDV EHHQ GRQH RQ VXQQ SHVW SDUDVLWRLG VSHFLI

DUHD® *D]LDQWHS oDUDG (OD]O+ 'L\DUEDNOU DQG 6LLUW SURYLQFH

5HJLRQ EHWZHHQ 7KH UHVXOWYV KDV EHHQ JLYHQ LQ WDEOH DV EHORZ



&RXQWULHV &RXQWLHV "'DWHYV 3DUDVLWLDWILRQ
*D]LDQWHS .HIHUGL] 1LVDQ
YHYJSDUGD 1LVDQ
obuUuDuU 3D]DUFON 1LVDQ
7*UNR+OX 1LVDQ
*D]LDQWHS .HIHUGL] 1LVDQ
YHY]JLSDUD 1LVDQ
oDUDU 3D]DUFON 1LVDQ
(OD]O =+ OHUNH] 0D\OV
3DO X oD\OV
'L\DUEDNOU 6LOYDQ oD\OV
(UJDQL oD\OV
6LLUW oD\OV
127 7KH SHUFHQWDJHV DUH DYHUDJH

$FFRUGLQJ WR WKH LGHQWLILFDWLRQ E\ 'U 5(0$8'g(5( ,QVWLWXW
9pJpWDOH 3$5286 LQ *D]LD QMWD P RQSBIEILLN WRIOHOOD WV LFHQ HUD O O\
7ULVVROFXWSHPIQHOWLVLQ JHYRBDUOLHYL QG HWQRX®DWX®LYDUD G
3D]DUFONDVVNVGHWYHY KDV EHHQ IRXQGHG

$FFRUGLQJ WR WKH UHVXOWV RI WKH VDPH WDER@DRIIDMD DN G $VQ
DUHDV DOO SDUDMWRRIRXYDMKH SDUDVLWRLGY LQ RWKHU DUHDV RI 6

7 JUDQ@®GE/ ZDV YDVVLOLHYL

W LV UHFRPPHQG WKDW LI WKH SDUDVLWRLGV VXSSRUB\OHG E\ PD
HFRORJLFDO DQG HQYLURPHQW FRQGLWLRQV LQ *D]LDQWHS O0DUDUG D
SDUDVLWRLGV IURP VLGH HIIHFW RI LQVHFWLFLGHV WKH QDWXUDO EDC

(6(5 $', **QH\GR+X $QDGROX %]|O NV LIMGMH GHRIBNKMIULQLQ <XPXUWOD
3HUL\RGX LOH 3DUD]LWOHQPH $UDVOQGDNL gOLGNLQLQ 6DSWDQP

<$=$5 $', =L\D ugoOu(. 7DKVLQ <,/0%$=

<$<,1 <,KD\OQODQPDGO

<$<,1/$1',6, <(5

&o17 9( 6$<)$ 12

$1$+7%5 .(/0(/(5%6*QHXU\IJDVWHU LG@WWJU I<BHPXW W GXP B BHJILWROHQP H

g=(7 6+QH \XPXUWDODUOQOQ \DNODUON \DUOVOQOQ \XPXUWODPD

EOUDNOOGO+O0 EHOLUOHQPLUWLU 6¢QH SDUDJLWLQLQ KDYDO/OFDNOC

EHOLUOL ELU VeUH EHVOXRGULW®BRDVE@QHP IV-EHIODQIJOFOQGD KXEXED!

VeQHQLQ \XPXUWODPD G|QHPLQLQ EDUODQJOFOQGD SDUD]JLWOL \XP.

\XPXUWODPD G|QHPL LOHUOHGLNoH EX RUDQOQ DUWOUG J|VWAIWGL+L Et

HUXR PVeQH EXOXQPDVO KDOLQGH \XPXUWDODUOQ fLQLQ oDSD G|Q

RUDQOQGDNL SDUD]JLWOHQPHQLQ ]DUDUOO\O THINRQ VNG QOEDD W XMW DE

EHOLUOHQPLGUWLU

7,7/ ('"HWHUPLQLQJ 5HODWLRQVKL S X% NIVDZMHQU 6LXENOW3 H DS $DUDVLWLD
3HULRG RI (JJ 3DUDVLWRLWYV

$87+25 6 =L\D ugOu(. 7DKVLQ <,/0$=

38%/,&$7,21 <($5 $1' ,167,78DIXEOLVKHG

92/80( ,668( 3

(<:25'6 6XQQ 3HVW (JJ /D\LQJ 3HULRG 3DUDVLWLDWLRQ

$%675$&7




(6(5 $', **QH\GR=+X $QDGROX %|OJHVLYQGH %D]O <DEDQFORWODUOQ =
h]JHULQGH ¢ON g8QFHOHPHOHU
<$=%$5 $',0DEDQ .$5%$%$7 0 $OL *g9(1 &DIHU 0%$57
<$<,1 <,/,
<$<,1/%$1',6, <(F*UNL\H , %L\RORMLN 0$BRGEHOH .RQJUHVL
&o/7 9( 6%$<)$ 12
$1$+7%$5 .(/60(/(<DEDQFORWODU )D\GDOO %|FHNOHU
g=(7 **QH\GR+X $QDGROX %|OJHVLYQGH PHUYD YH N+OW+.U DODQODUOC
OH\DQ*O\F\UUKL]D /JODMHUNXPLQRVDH (U0HNQRSRUWGXQ DWBRQXIKR YH
JVI|ocUHQMLXP VI\ULDFXP&RPSRVLWDH fOHUGH EXOXQDQ ED]O E|FHNO}
DoOVOQGDQ GH+HUOHQGLULOLS GH+HUOHQGLULOHPH\HFH+LQL EHOLU
\OoDUDBQGD \DSOOPOUWOU

gQFHOHPHOHU PH\DQGRDU D R@EMPFRIFRUHXY &RO 6FDUDEDHLGDH 5X
YHAUXFKLGLXV QOIS &RO %UXFKLGDH  (0HNJ NGHQW HEDAMYGWH&RXO0 X Q [
&XUFXOLRODQGBWYVD FDUGXHS 1\PSKDOLGDHV LI HWMAEWBOWDLQFWD )OG
*ODSKXWXWLDEQ® &RO 6FDUDEDHLGDH LOH /|\MWoeUHICQDW®W XEXRRQDQ
&XUFXOLRQLGDH +]J]HULQGH \DsdborPOuwoOU (OH DOOQDQ \DEDQFO R\
LQFHOHQPLG ]DUDU GHNLOOHUL YH RUDQOBU®GHBHAMKNOWRE BLID WD
*PLWYDU EXOXQPXUODUGOU

7,7/ ()LUVW ,QYHVWLJIJDWLRQ RQ WKH ,QVHFWYV JHHGLQJ RQ WKH :HHGV L
$87+25 6UDEDQ .$5$%7 0 $OL *g9(1 &DIHU 0$57
38%/,8&%$7,21 <($5 $1' ,167,787,27 UNL\H , %Q-\ROIDGHAI . RBEQRIIBH V L
92/80( ,668( 3
(<:25'6 :HHGV %HQHILFLDO ,QVHFWYV
$%675$&*O\F\UUKL]D /JODELIXPLQRYDRSRUGXQ DWBROQXR & QGELXP
VIULDFXP &RPSRVLWDH DUH WKH PDLQ ZHHGV LQ WEMYXW H LDQ & DV RK
7KH VWXGLHV ZHUH GRQHQGRWEBUW WR GHWHUPLQH LI XVH WKH SHVWYV
LQ ELRORJLFDO FRQWURO

3KDUDRQXV YDULFROR ROV 6FDUDEDH L G RHU XFXWE OX\G DBDDG/G
&RO %UXFRLIGDHOREUD /DUEBRXW ORRAV & X UFDX@H RVOD GDW G K 5
1\PSKDOLGIMDVLD YXEWDWDQFW DO)MSK XNWXE DY LEBRO 6FDUDEDHLGDH
WIKH $UPHQ PRIGW XUE LQDW XRQ WKH & VIULDEXP ZHUH IRXQG

$V D UHVXOW DIP R@IVENE MPX U E LAHIWXG L VWLQJIXLVKHG KRSHIXOO\

(6(5 $', **QH\GR+X $QDGROX %|OJHVLIQGH 6+QHUEXFRUWEOV I BVNDL]Q D/IOH.L
h]HULQGH 5RO 2\QD\DQ )DNW|UOHU
<$=%5 $',=L\D ugOu(. 1LOJ*Q <$U$5%.,1&,
< g
<$<,1/$1',6, <(F*UNL\H , %L\RORMLN 0$BDGEHOH .RQJUHVL
&w@l7 9( 6%<)3 1
$1$+7%5 .(/80(/(56*QH <XPXUWD 3DUD]JLWOHUL 3DUD]LWOHULQ (WNLQOL
g=(7 **QH\GR=+=X $QDGROX %|OJHVLIQGH 67QHWXRGHERPAI WSWDLLDDY IXW O HIKIH V
7 YDVVLOLHYL OD\U +\P 6FHOLRQLGDH QL QWHWWNH QIO IE:HO ¢]UHO H QHEL
DPDFO\OD oDOOUPDODU YH \O 0 OPWW R\®DO' LY B LEDNGRHU {GDDQL
\eUeWeOPGW-U
$+DoOON \|UHQLQ SDUD]JLWOHU *]JHULQGHNL HWNLQOL=LQL EHOLUO!
P X]IDNOONODWED \YCHIODBRG HUJLQ V+QH \R+EDROK:XPDD ERKGH\ WDUO|
EHOLUOHQPLUWLU $\Q0 WDUODODUED dBFBRUANQBPUPH) ABEGDHIONDPDQ
QLPIOHULQ \DWD XODGUOQFD QLPI VeUYH\OHUL \DWOBQPB N WORXY W B Ol
\R+XQOX+X EHOLUOHQPLUWLU $\UOFD oDOOUPD DODQOQD \HUOHGWLL
VOFDNOON YH QHPLQ SDUD]JLWOHU LoLQ X\JXQ ROXS ROPDGO=+0O DUDUW
3DUD]LWOHULQ HWNLQ ROPDVOQGD V-Q HUIDQ\DIMmPODO BRI S/H U GEYRIE
HNRORMLN NRUXOODUOQ URO+Qs EHOLUOHPHN DPDFO\OD 'HDUEDNMOU |
\DEDQF® RWODUD fHU DWUDS VDOODQPDN VXUHWL\OH SDUD]JLWOH!L
WeUOHULQLRQSFSXMMAXNODUO EHOLUOHQPLUWLU (UJDQLANH KNDHWDGD
JLGLOHUHN SDUD]JLWOHU NOUODNODUOQD oHNLOLQFH\H NDGDU oDOOUGP



(OGH HGLOHQ YHULOHUH J|UH SDUD]JLWOHULQ HWNLQ RODELOPHVI
\D]JODPD YH NOUWODPDODUOQD LPNDQ VDR DRDND ONPOFGO®D D+Do0OON
ROXUWXUXOPDVOQD VeQH NOUOD+D JLWWLNWHQ VRQUD SDUD]JLWOH
NRQXNoXODUO RODQ ELWNL YH E|FHN SRSXODWR&RKQKXN: Od/Re:AD OPDW(
JHOLOPHVLQH LONEDKDU YH \D] D\ODUO® ER\XQFD \HGULO NDODELOH
PPN*QVH EXQODUOQ WDUOD NHQDUODUOQGD UHULWOHU KDOLQGH H
\|QWHPLQL PXWODND L\LOHUW kRH&HHVGRHYKDHDY HQEG®HH bY[HP DUDQPDVOQI
DQobuborPdbuwbdu

7,7/( 7KH )DFWRUV (IIHFWLQJ WKH $FWLYUWYVROFKW RUJI62DQDIH WL
BRXWKHDVWHUQ $QDWROLD

$87+25 6 =L\D ugOU(. 1LOJ+Q <$u$5%$.,1&,
38%/,&%$7,21 <($5 $1' ,BF721 7¢UNL\H , %L\RORMLN O0$FDIGHOH .RQJUHV
92/80( ,668( 3
(<:25'6 6XQQ 3HVW (JJ 3DUDVLWHV 3DUDVLWHV $FWLYLW\
$%675%&7Q 6RXWKHDVWH U Q LVYBRGHRPOW WV ULLHHVX VY BVVLODKMY L +\P
6FHOLRQLBDMKHZHPRVW LPSRUWDQW SDUDVLWHV RI VXQQ SHVW ,W ZD
HIHFWLQJ WKH DFWLYLW\ RI WKHVH SDUDVLWHW WY DZRHDW QGHOmVR.
'«]HYOHU LQ DQG

6WXG\ SORWV ZHUH ORFDWHG DW D GLVWDQFH RI P IU
ILHOGV ZLWK YDULR XY Z3 HWH WLV VRIQRY SIHVIMWMQ SRS XB DW LFKRVHQ LQ HI
GLVWDQFH LQ RUGHU WR ILQG RXW DQ\ UHODWLRQVKLS DPRQJ SDUL
GLVWDQFH IURP ZRRGY SHUFHQW SDUDVLWDWLRQ DQG GHQW W\ RI Q
HJJV DQG Q\PSKV ZKRQHJJV ZHUH DW DQFKRU VWDJHV DQG RI WKH

VWDJH 7HPSHUDWXUH DQG UHODWLYH KXPLGLW\ UHDGLQJV ZHUH

WKHUPRKLJURJUDSK

$IWHU WKH HJJ SHULRG RI VXQIQHSNVIW ZD R\RXHUY FXIWLYDWHG SC
ZHUH WDNHQ WR LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ WKH Sl
LQWHUPHGLDWH KRVWV 7KHVH VDPSOHV ZHUH WDNHQ RGPBNVLQQD ZHH
+D]JUR X\QWMLODUDVLWHYV PLJUDWHG EDFN WR WKHLU RYHUZLQWHULQJ VI

$V D UHVXOW WKH DFWLYLW)\ RI SDUDVLWHY GHSHQGHQRV RQ VXL\
GLVWDQFH IURP WKH ZHDWK ILHOGY DV KLEHUQDWLRQ DQG DHVWLYD
PRUH EQWHZKLFK SURYLGH LQWHPHGLDWH KRVWV IRU SDUDVLWHV S
HVSHFLDOO\ DORQJ WKH ZKHDW ILHOGV WR SURWHFW WKH®EWXUDO E
RSWDLQHG E\ LQWHJUDWLRQ RI DERYH PHRMWLRRA®W PRIDVXUHV ZLWK LG

(6(5 $', **QH\GR+X $QDGROX %|OJHKWAIRGW HE+ QUHOIKAMI U LEBBV <XP XUWL
3DUD]LWRVWR/GIPXYWUHMHWXVSUDVOQGDNL %D]O sOLGNLOHU h]JHUL

<$=%5 $',=L\D ugoOu(.

ST

<$<,1/$1',6, <(F*UNL\H , %L\ROHR MR QJHHHIS H O

&o/7 9( 6$<)$ 12

$1$+7%5 .(/80(/(56°QH <XPXUWD 3DUD]JLWOHUL @OLUGUNLOHU

g=(7 **QH\GR+X $QDGROX %|OJHMWU\QBHWW IB8UQHLQBXWULFHWEWURSWHU

6FXWHOOHULGDH LOHMUXPXRWRL\E VWD HWMXVHORSWHUD 6FHOLRQLGD

NOUODNWDQ oONOGU SHUL\RGXQX YH V*QH RYD\D JHOLQFH\H NDGDU G

DPDFO\OD oDOOGUPDODU \0 0 2QW D\ DD Y EDNOW- W DPQRIW U %X DPDoC
\|[UHGH D+DoOON E[OQGERLYHELWPGIX]DNOONWD \DNODGON fuGHU GD 00
VHOLOHUHN GH+LUGLN fuHU QRNWDODUOQGD 6 P [ FP OLN oHUc

\R+XQOX+X VDSWDQPOuwbU %XQXQOD ELUOLNWH \KEXOWBNSDAMDYLV
D\Q® \|[UHGH VHOLOHQ D+DoOON E|OJH LoHULVLQH fUuHU P DUDOONO
\HUOHUWLULOPLUWLU $\UOFD D\QO \|UHGH EXOXQDQ ED]O ELWNLOHUH

6°QH LOH \XPXUWD SDUD]JLWLQLQ GRNROIRMLIN G| QHROHUQ HOPHDN K CE
ROPDGO+0O GXUXPODUGD HQ X\JXQ P+FDGHOH ]DPDQOQO Y 0DIWDQBDY C
V|]* HGLOHQ \|UHGH ED]O DuDuwdOuPDODU \DSOOPOUWOU %X DPDoO
\XPXUWD SDNOWUHMHGDUO]LWOHULQ oONOUG VH\UL LJOHQPLG EXQD SDU
\DSOUNDQ WX]DNODUGDQ GD \DubuoDQOoOPOuUWOU $\WWOFD WHK|O SDU
D\QO WDUODODUGD QLPI VeUYH\OHULQHPHEOHODQDUQNP G ISRISINODWIRQD
RUDQODUO EHOLUOHQPLUWLU 7+P VD\OPODU fHU J+Q DUDOONODUOD \



(OGH HGLOHQ YHULOHUH J|UH \O0ODQGD **QH\GR+X $QDGROX %]
JQ |QFH NOUODNODUOQGDQ @B NWDHOQE R DILHWHRHMUENP|I WRSXODV\RC(
fVLQL ROXUWXUGX+X VOUDGD P+FDGHOH \DSOOPDVO GXUXPXQ!
SDUD]JLWOHULQ NXUWXOGX=+X G|O+*Q LVH NRUXQGX=+X DQODUOOPOGW/

7,7/1( ,QYHVWLIJDWLRQV R @ \6RFAHN ZAHMIQU DB FDNVWWHU L BWWIUDRKES VWV

(JJ 3DUDMLIWN R/GIPXVYWULBWK XL Q 6RXWKHDVWHUQ $QDWROLD
$87+25 6 =L\D ugOu(.
38%/,&%$7,21 <($5 $1' ,167,787,27M«UNL\H ;, %L\RORMLN O$FIDIGHOH .RQJUHV
92/80( ,668( 3
(<:25'6 6XQQ 3HVW (JJ 3IDUDVLWHV ,QWHUDFWLRQV
$%675%&DLIJUDWLRQ RI WKH SDUDVLWHYVY IURP WKHLU RYHUPLQWHQLQ.
ILHOGY ZHUH LQYHVWLJDWHG XQWLO VXQQ SHVW PRYHG WR ZKHDW ILI
2UWD\D]0 7ZR GD 6L]HG ZKHDW RQH QH[W WR ZRRGV DQRWKHU DW
ZHUH FKRVHQ 7KH SRSXODWLRQ GHQVLW\ RI RYHUZLQWHUHG VXQQ SH
o P [ FP DQG FRXQWLQJ WKH LQV HFRWKNDIFEVILGH & KHLTXDWURQWRI W
IURP WKHLU RYHUZLQWHULQJ VLWHY ZHUH GHWHUPLQHG ZLWN ILYH \H
IURP WKH ZRRGY $QG DOVR RWKHU FXOWLYDWHG SODQWY DQG ZHHC
VDPSOHYVY V WLPH

7KH LOQWHUDFWLRQ EHWZHHQ VWDJHV RI VXQQ SHVW DQG LWV SDU
OHDVW DFWLYLW\ RI SDUDVLWHY DQG WKXV GHWHUPLQH PHRMW VXLWD
FDVHV LQ FDWHMBY ZHUH PDUNHG HDOAWHVDRSOHRBUIJHQFH RI SDUDV
UHFRUGHG <HOORZ VWLFN\ WUDSV ZHUH DOVR XVHG LQ ,Q DGGL
ZHUH GHWHUPLQHG E\ FRXQWLQJ DOO WKH VWDJHV RI WKH Q\PSKV X:
SDUDVLWHYV IVRBOMWKARKQAWY ZHUH WDNHQ DW GD\V LQWHUYDOV

$FFRUGLQJ WR WKH UHVXOWYVY 3UDVLWHV PLJUDWHG IURP WKHLU
EHIRUH VXQQ SHVW 7KH VXLWDEOH WLPH IRU FKHPLFDQIFR\WW®WKRO ZD\
ZHUH DW WRKRNMHDIHY %\ WKDW WLPH WKH ILUVW JHQHUDWLRQ SDUDVL
JHQHUDWLRQ SDUDVLWHYV ZHUH SURWHFWHG IURP WKH VLGH HIIHFWV R

(6(5 $', **QH\GR+*X $QDGROX %|OJHVLYIQGH 7+ W+Q 'LNLP ®OIX®ODUOQG
SHEFED XO] YQLQ 'R+DO '*uPDQODUOQOQ *HQHO 'XUXPX
<$=%$5 $',UDEDQ .$5%$%$7 0 $OL *g9(1
<$<,1 <,/,
<$<,1/%$1',6, <(F*UNL\H , %L\RORMLN 0$'BRGEHOH .RQJUHVL
&@l7 9( 6%$<)$ 12
$1$+7%$5 .(/20(/(57*W+Q UHIWDOL <DSUDN %LWL 'R+DO '*GPDQ
g=(7 **QH\GR+X $QDGROX %|OJHVLYQGH WsW+Q GLNIOR]XO\O 360 BUBIHD
6X0O] YH GR+DO G+«uPDQODUOQOQ SRSXODV\RQ GH+LULPOHRHN.OH EXC
DPDFO\OD oDOOGUPDODU 'L\DUEDNOUTGDOWUWNM]OYMH|PLEH.|XH &G O\DPMD
\OooDUOQGD \¢U+W+OP«uGW<U 6D\OPODU KDIWDGD ELU ROPDN <]JHL
VD\OPODUO EERVOLQLBLU Xo \DSUD+OQGD \DUDUOO W+UOHULQ VD\OPOI
VXUHWL\OBHuWSED 0D\OP VRQXo0ODUO 1DUDUOOQOQ \DSUDN EDUOQD \D
J|I1/Q*QH DOOQDUDN GH+HUOHQGLULOPLUWLU <DUDUOO W+.-OQOQNOBHQ &l
PHYVLP EDUOQGD HWNLOL ROPXUG &KUNWRBLREOMH UDP VWODNO® QD DY & D+
SRSXODV\RQODUO® LVH GDKD VRQUDNL G|QHPOHUGH |QHPOL GHUHFHC
SDUD]LWOHU WDNOPODUOQD ED+0O W.UOHU LVH PHYVLP EDUO YH
EHUDEHU \DUDUO® WPVOBDUOQWRSABR \*NVHN Ge¢]H\H XODuPDVD JHQ
\DUOVOQD INIXEXSBDYQEQHSRSXODV\RQXQXQ Ge«uPH\H EDUODGO+0 G|Q
<bUDUOO W+UOHUGHQ +HWHURSWHUD WDNOPOQGDQ WeU 1HXURSWE
WeU +\PHQRSWHUD WDNOPOQGDQ WU &ROHRSWHUD &RFFLQHOOLGLE
WeU EHOLUOHQPLUWLU
(OGH HGLOHQ VRQX0ODUD J|UH **QH\GR+X $Q DGV XSH LVDHEDIHW W
GR+DO G+UPDQODUO JHHHNWHNMVHQURSODPLSRSXODV\RQODUOQDQ \*NV
YHULFL EXOXQPXUWXU %XQD ED+OO RODUDN E|OJHGH GR+DO GHQJ
X\JXODQDFDN (QWHJUH 0*FDGHOH LoLQGH \DUDUOO W+«UOHUWUQ |[QHPLQ

7,7/( *HQHUDO 6WDWXV RI 1DWXUDO (QHPQLHXVRS HUWMNRDIHHDE K REREGR
$UHDV LQ 6RXWKHDVWHUQ $QDWROLD



$87+25 6UDEDQ .$5%$%7 0 $OL *go9(1
38%/,&$7,21 <($5 $1' ,167,787,27+UNL\H , %L\RORMLN 0<$'BEHOH .RQJIUH
92/80( ,668( 3
(<:25'6 7REDFFR *UHHQ 3WDRK $HKLEXRKDH 1DWXUDO (QHPLHV
$%675$&7,Q RUGHU WR H[DPLQ®\]XDXFHMUNDLEBROWRI QDWXUDO HQHPLHV
IDFWRUV LQIOXHQFH WKHP WKH VWXGLIQVY\DHED NGRIQ H6 GXRIL@IDQG /LI
$GO\DPDQ OHUNH] DQG .|P*U 7KH FRXQWLQJV ZHUH GRQKVZHHNO\ L
SHUVLPQB EHQHILFLDO VSHFLHV ZHUH FRXQWHG RQ WKH DSSUR[LPDW
SODQWV E\ ORRNLQJ RYHUHVUHYENFIHHH GY DIAKXDWHG E\ FRQWL.GHULQJ
SHUVIRRDWKH SHU OHDI DQG EHQHILFLDO VSHFLHV RQ WKH WHQ OHDYH
IDPLO\ ZHUH HIIHFWLYH HVSHFLDOO\ HDUO\ VHDVRQ SHULRKUD DQG \
RUGHU SRSXODWLRQ LQFUHDVHG JUDGXDOO\ WKURXJKRXW WKH VHI
+\PHQRSWHUD SDUDVLWHV ZHUH PRUH HIIHFWLYH DW WWMVHDUO\ D
SHUVLFPHXODWLRQ EHFDPH WR GHFUHDVH WK K WRWD®X BXMQORL GFRVE D OV S

VSHFLHVY EHORQJ WR WKH RUGHUV +HWHURSWHUD 1THXURSWHU
&ROHRSWHUD ZHUH GHWHUPLQHG

$FFRUGLQJ WR WKLV UHVXOWV WKH QDWXUDO EDKDQFHQWERMDLOD

,30 GHSHQGHQW RQ WKH H[LVWHQFH DEXQGDQFH VSHFLHV DQG EHVLG
IRXQG KRSIXOO\ LQ WREDFFR DUBDU LQ 6RXWKHDVWHUQ $QDWR

(6(5 $', **QH\GR+X $QDGROX %|OJHVLYQGH 3DPXN (NLP $0DQODUOQ
'XUXPODUO
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$1$+7%$5 .(/9(@(5 3DPXN <DUDUOO 7-UQOHU

g=(7 **QH\GR+X $QDGROX %|OJHVLYQGH SDPXN HNLP DODQODUOQGD

GH+LULPOHULQL LQFHOHPHN YH EXQODUOQ V|]NRQXVX DODQODUGD

PFDGHOH G+]HQLQGHNL SD\OPOQ\O@OobPBOLBPOPRPKHN DPDOOOQGD 'L\DUEI

UDQOOXUID $NoDNDOH fGD \eUsW+OP+GWsU %X DPDoOD oDOOUPDODU

WDUODGD DU GD E+\*NO+*++*QGH LNL SDUVHO D\UOOPOUWOU %X SD

GL-4HIGH HNRQRPLN ]DUDU HUL+LQH XODUDQ ]DUDUOOODU VHOLFL LOTL

\DUDUOO VvD\OPODUO KDIWDGD ELU ROPDN ¢J]HUH PHYVLP ER\X \DSOO

7K\WDQRSWHUD 1HXURSWHUD 'LEWHUPHQR MRIDWHR SWHUIDNO P OD U

WRSODP WeU EHOLUOHQPLUWLU (OGH HGLOHQ YHULOHUH J|JUH %]|O

E«\eN RUDQGD ER]XOPDGO+0 YH EX DODQODUGD X\JXODQDFDN HQWH

WeUOHULQ |QHPDEDOCER\@NM RDOOPOGWOU

7,7/( *HQHUDO 6LWXDWLRQ Rl %HQHILFLDO )DXQD LQ &RWWRQ $UHDV LG
$87+25 6UDEDQ .$5$%$7 0 $OL *g9(1 &DIHU 0$57
38%/,&$7,21 <($5 $1' ,167,787,2AUNL\H , %L\RORMLN O$FDIGHOH .RQJUHYV
92/80( ,68( 3
(<:25'6 &RWWRQ %HQHILFLDO ,QVHFWYV
$%675$&7Q RUGHU WR H[DPLQH IOXFWXDWLRQ RI EHQHILFLDO SRSXODW
LQ FRWWRQ DUHDV LQ 6RXWKHVDWHUQ $QDWROLD ZDV GRQH GXULQJ
1XMELQ DQG LQ 'L\DUEDNOU %LVPLO DQG uDQOOXUID $NoDNDOH
ILHOGV ZHUH FKRVHQ DQG KW DRWHIDK BIRUWMZRHSHUDWHG DV LQYHVWLJ
RI WKHP WUHDWHG ZLWK VSHVLILF LB&HFW WK H ZRERPW K HV S H VW R 00U
ZDV XQWUHDWHG 7KH FRXQWLQJV RI SHVW DQG EHQHILFLDO IDXQD ZH

VSHFLHV ZKLFK EHORQJ WR WKH RUGHUV +HWHURSWHUD 7K\VDQF
&ROHRSWBOQD +\PHQRSWHUD ZHUH GHWHUPLQHG

7KHVH UHVXOWYV LQGLFDWHG WKDW WKH QDWXUDO EDODQFH LV DY

WKH ,30 LQ FRWWRQ DUHDV LQ 6RXWKHDVWHUQ $QDWROLD
|

(6(5 $', **QH\GR+X $QDGROX % | O@HMU DY B/H 6 - QBWWW L KWK UWD 3DUD]L
7ULVVROFXQLB@&IRAGRMLVL
<$=$5 $', =L\D 0gO0(. 1LOJ+Q <$u$5$.,1&,
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$1%$+7%$5 .(/@a0(/(56*QH <XPXUWD 3D UDROROMLIML %L\R

g=(7 6*QH \XPXUWD SDWIDJVROFHM VHRAHYW YIIDWXDLHYLQLQ EL\RHNRORI

'L\DUEDNOU (UJDQL +D]JUR 1GD \000QGD  WROWIONG B @i W OMU DU
SDUDJLWOHULQ SRSXODV\RQ \R+XQOX=+X VDUO \DSOGNDQ WX]DNODUC
LoHULVLQGH \XPXUWD NePHVL EXOXQPXGWXU YH SDUD]JLWOHQPH F

VRQXFXQGD HUJLQ SDUD]LWWEQGO NOW® NEGEXNRODOOYBEOKDYD VOFDNO(
EXOGX+XQGD D+Do NDEXNODUOQO WHUNHWWLNOHUL EXOXQPXUWXU %
VDKDVOQGDQ D\UOOPOUGU YH KLEHUQDV\RQ VDKDODU®O OHYUHVLQGHNI
EDGUODU®BD VRQUD SDUD]JLWOHU VDUO ROXP G|QHPLQGH KXEXEDW WDL
3DUD]JLWOHULQ KXEXEDW KDVDW HGLOPHGHQ |QFHNL GDYUDQOUWO
J*QGH ELU DUDuWOUOOPOUWOU .«OWeU ELWNIQPKWUL YHDWEDGSFEL R WI
SDUDJLWOHU YH NRQXNoXODUO DWUDSWD EHOLUOHQPLUGWRWHNHWoDO O
HGHQ SDUD]LWOHUL EHOLUOHPHN DPDFO\OD \DSOOPOUWOU
dDOOUPDQOQ VRQXQGD SDUD]JLWOHULQ *+<QH\GR-\K B|/@DEREX G*|O.
HWNLOL RODELOGLNOHUL YH SROLN.OW+U DODQGD \DUD\DELOGLNOH
**QH\GR+X $QDGROX 3URMHVL LOH PH\YH EDKoOHOHUL YH SROLN+OV
GHNLOGH DUWDFDNWOU *HOHFIONWH% |O JHOHNGRH XV $QIBD GRRSXODV\I\RQX
PFDGHOH WHPHOL *]J]HULQGH X\JXQ HNRORMLGH GR=DO SRSXODV\RQ
SDUDJLWOHULQ VDOOYHULOPHVL\OH NRQWURO HGLOHELOHFH=L J+Q JI

7,7/(7KH %YERORJ\ Rl WKH (JJ7BDUDROWXRI BS®Q HMWDVWHU LQWHJIULF

3XW LQ 6RXWKHDVW $QDWROLD 5HJLRQ
$87+25 6 =L\D 0gOu(. 1LOJ*Q <$0$5%.,1&,
38%/,8&%$7,21 <($5 $1' ,167,787,280XVODUDUDVO %L\RORMLN 0<FDGHOH 6H
92/80( ,668( 3
(<:25'6 6XQQHIYW (JJ 3DUDVRRGRI\%LR
$%675$&7KH BHLRRORJ\ Rl 6XQQ 3HVW7 WHINM VSRIDIFXWL WHHRVH VW ¥ DV WXL H Y L
O0D\U ZHUH LQYHVWLJDWHG LQ SRO\FXOWXUH DUHD Rl 'L\DUEDNOU ¢
SRSXODWLRQ GH@DWDYVRWBGXHMH IROORZHG E\ WKH \HOORZVWLFN\
EDWFKHV ZHUH IRXQG LQ HDFK ZHHN DQG WKH SDUDVLWLVP UDWLR ZL
KDV EHHQ IRXQG WKDW DGXOW SDUDVLWHV KLEHUQDW HD @ HIXY. @GD WH H
WHPSHUDWXUH f& WKXV WKH SDUDVLWHY UHPRYHG IURP WKH Kl
EHJLQ WR IHHG RQ WKH ZHHGV DURXQG WKHLU KLEHUQDWLRQ@ @LWHV
\HOORABSHQLQJ VWDJH

7KH EHKDY LKRIXSDRIDWLWHV DIWHU FHUHDO KDUYHVW ZDV LQYHVWL.
DQG RQFH L@D\V LQ +DJUR 7KH FXOWXUHG SODQWV DQG ZHHGV ZHUH
SDUDVLWHY DQG WKHLU KRVWV LQ WKH VZHHSQHW ZRDUM WHIFQ UNGRY GV KF
SDUDVLWHY PRYHG LQWR WKH RYHUZLQWHULQJ VLWHYV

$V D UHVXOW RI WKLV VWXG\ LW KDV EHHQ IRXQG WKDW WKH SDUI
SRO\FXOWXUH DQG WKH ZRRGHU DUHD LQ WKH 6RXWKHDVWHIO® $QDW
DULVH E\ WKH * $ 3 7KH 6RXWKHDVWHUQ $QDWROLD 3URMHFW LQ ZKL
EHFRPH ZLGHU ,W LV REYLRXV WKDW LQ WKH IXWXUH 6XQLKEXJ SRSX
SDUDVLWHY LQ RUGHU WR X¥EB®RRWY WX M KD WDNXROJBROH HFRORJ\ RQ \

EDVLV LQ WKH 6RXWKHDVWHUQ $QDWROLD
|

(6(5 $', **QH\GR=*X $QDGROX 3URMHVL %|OJHVL 3DPXN $0DQODUOQGD
20DEDPS\ORPPD GLYBHYXWRWYOWY OLULGDH fQLQ *HQHO 'XUXPX
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$1$+7%$5 .(/260(/(53DPXRDPS\ORPPD GLYBHXWFRUKQNO 'XUXPX

g=(7 **QH\GR+X $QDGROX %|OJHVL 3URMHVL *$3 SDPXN ]DUDUOOOL

obobuPDODUD \O0OQGDQ EHUL 'LYBIUEGRAYDW DD QOOKULD GEDEBLQD

oDOOUPD V+.UHVLQFH ]DUDUOOODU YH GR=+DO G+GuPDQODU DUDVOQC



VRQXoODUOQD J|UH +HWHURSWHUD W D N&IPRCS \IO® P @B PGOLLY HAMDAN GE R URQOLRVX
WDNOPOQ HQ |Q PROEHW tWORIQPUGW LU

$\Q0O |DPDQGD SDPXN DODQODUOQGDNL HQWHJUH P*FDGHOH VLVWE
RUWD\D NR@P XGWWHUVIRERX@QDLY\RQXQXQ HQ |[QHPOL Duwobdu ]IDPDQO SDP
G|QHPL ROBEKWXURVORAE\UWISKRQ JRYRUSIPISRDV¥BS ™MHWUDQ\FKXV
XUWLRFK EX G|QHPGHNL HQ |QHPOL ]JDUDUOOODU ROPXUWXU %|\OHF
SRSXODV\RQX *]JHULQGH HWNLOL ELU URO R\QDGO+O EHOLUOHQPLUWLU

7,7/( *HQHUDO 6LWRWPSWOR® PR WBDALFEHRWY LQ &RWWRQ $UHDV LQ 6R
$QDWROLD 3URMHFW *$3
$87+25 6 UDEDQ .$5%$$7 0 $OL *g9(1 &DIHU 0$57
38%/,8&%$7,21 <($5 $1' ,167,787,280XVODUDUDVO %L\RORMLN 0<FDGHOH 6H
92/80( ,668( 3
(<:25'6 &RWWBPS\ORBRYHUVLFHHRUMLVHQHUDO 6LWXWDWLRQ
$%675$&77KH LQYHVWLJDWLRQV RQ ,QWHJUDWHG 3HVW ODQDJHPHQW
BRXWKHDVWHUQ $QDWROLD 3URMHFW *$3 DUHDV KDYH FRQGXFWHG
ODUGLQ DQG $GO\DPDQLS IEH WEHIDHDW SREWKY DQG LWV QDWXUDO HQHPLF
WKHVH VWXGLHV RUGHU +HWHURSWHUD LV WKH PRVW LPSRUWDQW
&DPS\ORPPD GLYHBHXWFRUQWKRH PRVW LPSRUWDQW VSHFLHV LQ +HWHUR
$W WKH VDPHPWRRMW WEFHHLRI WKH EHQWH.FLDW H G X3HY WQQDQDJIHPHQ'
RQ FRWWRQ DUHDV ZDV GLVFXVVHG GIKHH POERSYHQPWHIRVH GGHQVLW\ LV
VHFRQG VWDJH $BIKERWRROBSHBIF\UWKRVLSKRQRIRGPSBDIVFS DQG
7HWUDQ\FKXVRFKW DROFH WKH PRVW LPSRUWDQW SHVW RQ WKLV FRWWF
VSHFLHVY KDG UROHG IRU HIITHFWLQJ WKH SRSXODWLRQ RI WKLV KDUPIX

(6(5 $', **QH\GR+X $QDGROX %|OJHVLYQGH 'R+DO '«uPDQOOOOQRO QO

3RSXODV\RQ 'H*LGPHVLQH (WNLOHULQLQ 6DSWDQPDVO h]HULQGHFH
<$=%$5 $',0 $OL *g9(1
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$1$+7%5 .(/80(/(53DPXN 3DPXN =DUDUOOODUO 'R+DO '«GPDQODU 3RSXC
g=(7 %X oDOOUGUPD |QHPOL SDPXN ]DUDUOOODIRKQEDIR\BDIBXN XYESUDN
$F\UWKRVLSKLROIRUBYV\YIH gNLQRNWDT® WOLEP\E KX VREKWNFEB H7 « W+ Q
WULSKULSY WDEDBFIfQLQ SRSXODV\RQ GH=LDQPON®IQY HH WENR:MHU LG II PE
DPDFO\OD 'L\DUEDNOUJGODUOQGD \DSOOPOuUwWOU

dDOOUPDODU VRQXFXQGD *+QH\GR+X $QDGROX %|OJHVL SDPXN

ER]XOPDPOU ROGX*X YH GR+DO G+uPDQODUOQ ]|DUDUO & BIR SERDIVOR QC
G.uPDQODUO EDVNOVO NDOGOUOOGO=+OQGD LVH EX ]JDubDuoOOODUOQ
WKULSVOHSBMXN \DSUDN ELWHOHNLQGRINWDOO NOUPND)W|® - PRNNWEL+LQ
XODuWO+0O D\UOFD EX GHQJHRL QORAIX GPDWERQBBYRHB ER\XQFD WDUOI
YH SROLIBKRWRGHUOD6RAMHSHEHWDHFERSSVDELWS2ULXAS XDPS\ORPPD
GLYHUV F-HRUMBEIRQLD YDURHIBWDROQ |QHPOL URO R\QDGONODUO EHOLUO

7,7/ (5HVHIXHV RQ (IIHFWLQJ RI 1DWXUDO (QHPLHV RQ ,PSRUWDQW &R
7KHLU 3RSXODWLRQ &KDQJHV LQ 6RXWKHDVWHUQ $QDWROLD 5HJLR
$87+25 60 $OL *g9(1
38%/,&%$7,21 <($5 $1' ,167,787,24'$1$
92/80( ,668( 3
(<:25'6 &RWWRWQVR® 3HVWV 1DWXUDO (QHPLHV 3RSXODWLRQ &KDQJH
$%675%&7KH HITHFW Rl QDWXUDO HQHPLHV RQ SR SXIOWDVSVRWIEERQIHV R
&RWWRQ {CBXHIVG VR VVO\BY L HRAGWKRVLSKLRIRUBYV\DIMS RWRVHG VSLGHU
PLWHHIVQ\FKXV X\RFKFDEDV VWXGLHG LQ 'L\DUEDNOU LQ
W ZDV GHWHUPLQHG WKDW WKH QDWXUDO EDODQFH ZDV QRW GL
NHHS SRWHQWLDOO\ KDUPIXO LQVHFWY OLNH WKULSV DSKLGV DQG VSL
- LWKRXW DQ\ QDWXUDO HQHPLHV WKH SRSXODWLRQV RI WKULSV
DQG WLPHV PRUH WKDQ WKH HFRQRPLF WUHVKROG OHYHO UHVS|



W ZDV |IRXQGEUWMKDSHUOD 6FDHISHHIDD HF RASISADELV S S2 U L XWS

&DPS\ORPPD GLYBHXBERQQDVYDURHIBWDPHUH WKH PRVW VXFFHVVIXO ELF
DJHQW DOO \HDU DURXQG

(6(5 $', **QH\GR+X $QDGROX %|OJHVLYQGH OHUFLPHHOY RWHKLKX W MWD SO
+XI pQLQ 'R+DO 'U(PORWMROAWEBHULQ ( WNLQOLNOHUL h]JHULQGH
<$=%$5 $'.1L0OJ*Q <$U$5%$.,1&, B6HUSLO .2512u025
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$1$+7%$5 .(/@80(/(50HUFLPHN 1RKXW <H@WPONODNW 'RBEDD]LWRLWOHULQ (W
g=(7 **QH\GR+X $QDGROX %|OJHVLYIQGH PHUFLPHN LYRHN & RK X1 W DS DU
HQLQ GR+DO G+uPDQODUO YH SDUD]JLWRLWOHULQL EHOLUOHPH\H \|QHC
YH uDQOOXUID LOOHWAAMBHUOQGD AP DRWRAIOMOWLQLQ SUHGDW|Us ROG;
+HWHURSWHUD &ROHRSWHUD 1HXURSWHUD +\PHQRSWHUD
YLULSOWDERPQGH GH +\PHQRSWHUD WDNOPOQD DLWP\FISWHB]LWRQW
=\JRP\FHWHYV vOQOIoDUOQD DLW FLQV IXQGPQHEREUNGBEPrE (WLU /C
YH\SRVRWHU GWGUDHWRULOH SDUD]JLWOL ROGX+X SDUD]JLWOHQPH RUL
\00oOQGD G|QHPOHHJI®GEUNEUDFRQ EWBUYDFRQGDQ \0odQGD
\O0odQGD RUDQOQGD SDUD]LWOL ROGXNODUWRFHEHO L DO IHQWLLY
PHUFLPHN KDVDGOQGDQ JeQ VRQUD SDUD]JLWOHQPH RUDQUOD \OO«
WRSUDN LUOHPHVLQGHQ VRQUD \O0OQGD LVH KDVDWWDQ
VRQUD ROGX+X VDSWDQPOuwobU

7,7/ (5HVHDUFKHV RQ 1DWXUDO (QHPLHV D Q@& qLIRW WM RMHELLSI\DLABRN GO/
DQG &KLFNSHD BREKPMKHDVWHUQ $QDWROLD 5HDJRQ
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(<:25'6 /HQWLO &KHPNRMIKLV +XUUL YODPMIQFHEWY (IIHFWV RI 3DUDVL)
$%675$&7KH VWXGLHV ZHUH FDUULHG RXW LQ $GO\DPDQ 'L\BMREDNOU
GHWHUPLQHG WKH QDWXUDO HQHPLHV DQG HIIHFWLYHQHVV RI SDUD
BRXWKHDVWHUQ $WDHDG\DRMORD VSHFLHV RI +HOLRWKLV ZHUH GHWHUPLQF
+HWHURSWHUD &ROHRSWHUD 1HXURSWHUD +\PHQRSWHUD
IURP +\PHQRSWHUD DQG JHQHUD RI IXQJL IURP 'HXWRURPQFEHDWHY D
QDWXUDO HQHPYHWLSIKCH DDUYDH ZHUH IRXQG WRDGHJBMSUDNQ®/ HG E
+\SRVRWHU GD®\PDKHRQVWDUV DQG WKH UDWH RI SDUDVLWHG ODUYDH
DQG SHUFHQW LQ LQWWHJV ODU®WDBHWAH EH IRXU-DVEWRE ERR Q
EUHYLFRWQWYXH UDWH RI LQ RFG HULD X@DDHIRXQYG WR EH SXS
SDUDVLWRLW DQG WKH UDWH RI SDUDVLWLVP LV GD\V DIWHU ¥
DIWHU SDRXJK L DIWHU KDUYHVW DQG DIWHU SORXJK LQ

(6(5 $', **QH\GR=+X $QDGROX KOUSHWLWREBFL 7K\VDQRSWHUD 7KULSL
3RSXODV\RQXQD 'R+DO 's4PDQODUDOQ (WNLVL
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$1$+7%$5 .(/20(/(57KULSV WDFEDIFQ '«GPDQODU 3RSXODV\RQD (WNL

g=(7 %X oDOOUPD *+QH\GR+X $QDGROX %|OJHVL SDPXN DODQODUDOQGD

]DUDURDGRQLSY WIDE®FEBRSXODVI\RQXQD GR+DO G+uPDQODUOQOQ HWNLVL

QHKUL YDGLVLQGHNL %LVPLO 'L\DUEDNOU LOOHVLQGH Y H \OO0C
6RQXo RODUDN oDOOUPDODUDQ \eUeWeOGe++ SWHOROMDNIBEWD GR=+

&KU\WRSHUODS WHSGMWDHRFRULVSISPOG OHHUHQEBN 1DELV SVHXGRIHUXV

1 UXJRYXMWLXWSS+\SHUDVSLV TXDGIHEDFX@IDDNBDUPFNBEYBW\IP Q XV

TXDGULIXWWDRKKMYVVO EYMXU@BSKD DQG )*UVFKIXQ ]DUDUODOQDOQ SRS

SUHGDW|UOHU ROGXNODUO EHOLUOHQPLUWLU



7,7/( (I'lHFW Rl 1DWXUDO (QHPLHN WIOEGWFKZK\VDQRSWHUD 7KULSLGDH 3
BRXWKHDVWHUQ $QDWROLD
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(<:25'6 7KULSV WRBEWKWDO (QHPLHV (IIHFW RQ 3RSXODWLRQ
$%675$&7KLV VWXG\ KDV EHHQ GRQH WR GHWHUPLQHOBMWHRMURS\DDW XU
WDEDIFQG RQ FRWWRQ DUHDV DW EHJLQLQJ RI JWRWYRIQO WHIORH) LQ 'LF
LQ 6RXWKHDVWHUQ $QDWROLD 5HJLRQ
$V D UHVXOW RI WKLV VWXG\ ,W LV GHWHUPLGHG RWHIS ESIVW X UD C
&KI\VRSHUOD FWHOKDDHRFRULVSISR® OHQUHQEN 1DELV SVHXGRIHUXV
1 UXJRYXMILXWSS+H\SHUDVSLV TXDGIHEHFXQ@IDDV BD U N B YBW\P Q XV
TXDGULJIXWW BRKKL VVO6 PIQGKOGBISKYY DQG SUHGMVRUV HIIHFW RI WKLV

LOQVHFWY SRSXODWLRQ
|

(6(5 $', **QH\GR+X $QDGROX %|OJHVLYQGH +XEXEDW (NLOLG $ODQODUO
'R+DO '4uPDQODUO h]HULQGH dbOobduUPDODU
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$1$+7%$5 .(/60(/(5+XEXEDW <DSUDNELWL 7*UOHUL 'R+DO 'tPDQODUO
g=(7 **QH\GR+X $QDGROX %|OUHW LEXP GDAH BESEDBHXP YXEJDOHU
DODQODUOQGD YHSERAXELBAHDO G-uaPDQODUOQOQ VDSWDQPDVOQD \|
GHYUH\H JLUPHVL\OH |QHPL GDKD GD DUWDFDN RODQ 'L\DUEDNOU 0DL

\OOODUOQGD \eUsW+OP-UW-U

dDOOuUPD \DSOODQ DODQODUGDQ WRBQDODQ@G L@ A D HEHMN RIE I IR HID «
DYHQDH5KRSDORVLSKXP5SPOLGILWFREKL]DSKLY JUBDRQGRMBA)]XN\H
SHUVLBRBO] GR+DO G*@RFGOOHGOD VHP SHKDAHSMXREKDLWBGREDPHO O L
YDULHJDWD &KADVRBEBURIXVUSVBEBGUXV SODBHRMAMRUISBKOHSXV IDERUXP
ODUFKDOO EXOXQPXUWXU

<DSUDN ELWOHULQLQ \D\OoOu DODQODUOQOQ JHQLU EXODGUPD R
\D\JOQ ROGX+X EHOLUOHQPLUWLU =DUD Ui OFROGLIDUMNQ| GRBE D R\D\IR P DHNGDLD
*$3 NRUXOODUODOQGD \R+XQOXNODUOQOQ DUWDELOHFH=L VvD@3OQODUOD
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(<:25'6 6RXWKHDVWHUQ $QDWROLD :KHDW DQG %DUOH\ $SKLG 1DWX
$%675%®% 7KLV VWXG\ ZDV YDOLGDWHG WR IL[ DSKLG VSHFLHV DQG WKF
EDUOH\ SODQWLQJ DUHDV LQ 6RXWKHDVW $QDWROLD DW 'L\DUEDNOU
DQG $IWHU FRPSOHWLRQ 6RXWHD VQF$YDILROL B H3 UR MRUFWD\WY KD W
$W WKH ZRUN DUHDV ZHUH FROOHFWHG PRGHOV DQG WKH\ ZHUH
DSKLGAMLWRELRQ DYBHRPRSDORVLSKXP 55DRILL GUIMVF&F KL]DSKLV JUDPLQXP
5RQGRQL\]¥WHSHUVAFOH  ZD VKIRXH @ DW X UD®RARHPHE®D VHPSWHPSXQT
6KDHURSKDUL D8 GRGISHOMWULHIDWD &KU\WRSHWGHSREGQND S&ODUNVRE R
1IHHV\VLSKOHSXV |IDERUKIPO O $SKLGV KDYH JRW ODUJH GLVWULEXW
SURSRU@GRZL ®HVSUHDG QDWXUHO HQHPLHV ZHUH GHWHUPLQHG 1RZ
LPSRUWDQW EXW DIWHU FRPSOHWLRQ 6RXWHDVW $QDWROLD 3URMHF
GHQVLW)\ PD\ LQFUHDVH DQG WKH\ PD\ HSLGHRHLU RBR SWANVWMHRINVRQ KD




(6(5 $', **QH\GR=+X $QDGROX %|OJXVLIRGWHGE QLHIXMIWLFHOW <XPXUW
3DUD]LWRILWBLROFXV VHHPLY WQUIDQVXRSXODV\RQ *HOLUPHOHUL h]JHUL
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$1$+7%$5 .(/20(/(56°QH <XPXUWD 3DUD]JLWRLGL 3RSXODV\RQ *HOLUGULPL

g=(7 'R+D\D NXUXODQ GULIRQ NDIHVOHU DGHW NPOHN\OWDW HK DYHDU VELA BN B

RUWDODPMR RUDQWOOO QHP RROMIXGBRBD V' QHQLQ \XPXUWODPD SHU\I

VeUGe++ EX VeUH LOHULVLQGH GLUL EDUOQD RUWDODPD DGHW \XF

\DNODuUON \DUOVOQOQ COX@XQVEBDPQFEHURWH NDGDU EOUDNOOGDO =+

SDUD]JLWLQLQ KDYD VOFDNOO=+0O f&T\H XODuWO+-0QGD NRWIDNODUG

VeQH \XPXUWODPD G|QHPL EDUODQJOFOQGD KXEXEDW WDUD@IOPUDOQD

EDUGODQJOFOQGD SDUD]JLWOL \XPXUWD RUDQOQOQ \DNODuUON VeQH \

DUWOU J|VWHUGL+L EHOLUOHQPLUWLU %X+ G\WD\Q W DEXAIDAVIRDE/MD KDROC

\XPXUWDODUOBQ fLQLQ oDSD G|QHPLQGHRERQXQGXNL \V8DUDKMNO L

]IDUDUOO\O HNRQRPLN 1DUDQLQUDOW O QEIIUWXWDELOHFH+L EHOLUOHQPL

7,7/(,QYHVWLIJDWLRQV RQ WKH 3RSXODW LRQ \HY\HD RS AHIWW RU LEDHBY 3 H
,WV 3D UDNILM/R/ARD F XM WHHRLWW.Q 6RXWKHDVW $QDWROLD
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(<:25'6 6XQQ 3HVW (JJ IDUDVRWRK® UBAIWXV 3RSXODWLRQ 'HYHORSPF
$%675$&7Q WKLV VWXG\ FDUULHG RXW LQ 6RXWKHDVW $QDWROLD LQ
GHYHORSPHQWYV RXWXQE VBRI W GWW W LHBN LWV7HLY SROPX\. WRPGV W UL
1HVV ZDV W RNHNVHG
YJRU WKLV SXUSRVH RYLSRVLWLRQ SHULRG RI VXQQ SHVW ZDV REV]
ILHOG LQ 'L\DUEDUWWOD\D(BID@HVLGHY RYLSRVLWLRQ SHUL\RG SDUD]LV
GHWHUPLQHG LQ WKLV ILHOG
,Q WKH FDJHV GDYBUDUHPSHUDWX&H PG UHDOLWLYH KXPLGLW\ ZI
RYLSRVLWLRQ SHULRG ZDV IRXQG WR EH GD\VHIDYGGRQHQHRMKQN SBU

$ERXW KDOI RI WKH WRWDO HJJV ZHUH ODLG IR VGKIW HUWIKQG B\ RY |
GD\V LQ WKH ILHOG
$V D UHVXOW HJJ SDUDVLWLRQ ZDV GHWHUPLQHG RYHUZLQW}

WKH ILHOG bQG WKH UHGGLVK H\HV bQG URVWUXP JHW WR EMWWYHU\ GL'
VWDJH DWRI WKH HJJV W ZDV FRQFOXGHG WKDW WKH HJJ SDUDVL!

SRSXODWLRQ DW WKHVH FRQGLWLRQV
|

(6(5 $', **QH\GR+*X $QDGROX %|OJXWAIRGWHE QHIXMIULEBBYV <XPXUWTL
3DUD]LWRIMVIR/GIPLYWUHHWXYQLRVIRX®IOLGPHOHUL h]JHULQGH $U
<$=$5 $'=L\D ugOu(. 7DKVLQ <,/0$= 1LOJ-Q <$u$5%.,1&,
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$1$+7%5 .(/60(/(5%6*QH <XPXUWD 3DUDDMVRRQWHORRBMVL
g=(7 **QH\GR+X $QDGROX %|OJHVLTQGH \OODOQGD (XUWNIWDVONHHU E X
LQWHJURRWSVLOH \XPXUWL LYROHPAMWR WEILHHNWX WM QLQ SRSXODVI\RQ JHOI
DUDVOQGDNL LOLUNL LQFHOHQPLGWLU
%X DPDoOD '@QWUEIMNMD\D]O 1GD \DNODUGUON GD LODoODQPDPOI
\HUOHUWLULOHQ DGHW GLIRQ NDIHVWH 6 QHYQLQ \XPXUW®DPD VH\U
6°QHIQLQ \XPXUWODPD VH\UL YH \XPXUWDODUOQOQ SDUD]JLWOHQPH RU
'R+D\INXUXODQ UGLIRQ NDIHVOHUGH: 6-<QFIN@QONRYRIDQWOOO QHPGH
\XPXUWODPD SHUL\RGXQXQ JeQ VeUGe+e EX VeUH LDEHWVLPRXHI\BDOL
EOUDNWO+O WRSODP \XPXUWDODUOQ \DNODUGON -\ WK VIHQOG BN O HuUWX
VDSWDQPOUWOU %X+-GD\ WDUODVOQGD \XPXUWODPDQOQ JeQ VeUGe+s
6RQX0o RODUDN DGHW P8 NOUODPOUG HUJLQ V+eQH \R+XQOX=XQD
\XPXUWDODUDOQODQ fLQLQ oDSD G|QHPLQGH NDXYHRO@EXO \XDBWDO L



JHOLUPLG NDSDN *0JHQL EH\D] EXOXQGX+X VOUDGD \XPXUWDODUGD
NRUXOODUGD 6+QH \XPXUWD SDUD]JLWRLWLQLQ ]DUDUOO SRSXODV\RQX

7,7/(,QYHVWLIDWLRQV RQ WRSP3IRBXGQRD VB XRQ \FHBNVWDH U L GWW I L DHS3/

LWV 3DUDWILWRRGF XV VHPLY WD BRAIW KHDVW $QDWROLD
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(<:25'6 6XQQ 3HVW (JJ 3DUDVLWRLG 3RSXODWLRQ 'HYHORSPHQW
$%675$&7Q WKLV VWXG\ FDUULHG RXW LQ 6RXWKHDVW $QDWROLD LQ
GHYHORSPHQWY RKWXQEVBHY W GWWBIQMWE HBW HJIJ7SDVUDROWRL G HPLVWUL
1HVV ZDV LQYHVWLJIDWHG

JRU WKLV SXUSRVH RYLSRVLWLRQ SHULRG RI VXQQ SHVW ZDV REVI
ILHOG LQ 'L\DUEDUWOD\D(BIDGHVLGHY RYLSRVLWLRQWSHH HRE ZBUB]LYV
GHWHUPLQHG LQ WKLV ILHOG

,Q WKH FDJHV DYHUDJH GDLO\ W& P SHHYU® WXDID ZWVYH KXPLGLW\ ZI
RYLSRVLWLRQ SHULRG ZDV IRXQG WR EH GD\VHIDYGGRQHQHMXQN SBU
$ERXW KDOl WRWW®&H{JIJV ZHUH ODLG RQ WKH ILIWK GD\ RI WKH RYLS
GD\V LQ WKH ILHOG

$V D UHVXOW HJJ SDUDVLWLRQ ZDV GHWHUPLQHG RYHUZLQW}
WKH ILHOG DQG WKH UHGGLVK H\HVLDIRIGUWMEW Bl X RV KHWO B/\NRWE H PYEHUU R G L |
VWDJH DW Rl WKH HJJV W ZDV FRQFOXGHG WKDW WKH HJJ SIL

SRSXODWLRQ DW WKHVH FRQGLWLRQV

(6(5 $', 'LFOH 9DGLVL 3DPXN $0DQODUMQGRWHILDEPD@LIHHBHBQBSRSWHUD
1RFWXLGDH XQ 'R+DO 's4PDQODUO YH (WNLQOLNOHUL h]JHULQGH
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g=(7 'LFOH 9DGLVL SDPXN DODQODUKHDAMRWE U D UBBUBRL<IHHIAHISN. XGRS W H U D

1RFWXLGDH 1XQ GR+DO G+UPDQODUO YH HWNLQOLNOHULQL EHOLUOHF

LOLQGH 6QabBDQ«U+W+OP«aW+U =DUDUOOQOQ SDUD]JLWRLW SUHGDW]|U Y

=DUDUOOQOQ SURKDW R SHUIIDU FD WSBDD E2WESHUDHRFRESV

*HRFRWLY/S3LRFRULV HU\WKVHREDHPSKDAGRPD GLYHWY SHRWPLWRLGL RODL

+DEUREUDFRQ KNHERMRRAUHU GLARWDBWRL UXKHPORQXV RVFKQBWRRQ

VDUFLWRIRQXRPRULXP SONVSDWRMHQEHRIODOO XYV $DQ DBKWIRFSKXV VS

YH6DFLOOXV WEKXYHWNBQD IBRBIGKNOHQPLUWLU

BDUD]LWRLW YI—HSDWH’Z[MIBI-IZDL@HM@UOQD G|OGH \pNODL'JON G|C
RUDQOQGD HWNLOL RODEL OBGURIPPDIO VD SVDWREHIVBREDODUGD SDUD]L
\DNODUON RODUDN EXOXQPXuWXU

77/( 5HVHDUFKHV RQ (IIHFWLQJ RI 1DWXUDO (Q#HPQHRW RQV &RWNPL RIDL
TeEQ /HSEGRSWHUD 1RFWXLGDH™ Q™Fo# 9DOOH)
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(<:25'6 &RWWRQ &RW W:RHD KRDIOLARDEOLIJHWDINXUDO (QHPLHV (IIHFWV

$%675$& 7KLV VWXG\ KDV EHHQ GRQH WR GHWHUPLQH WKH QDWXUDO H

EROOZRMEBLRWKLYV ©DEPLIHUHBIHIRS 1RFWXLGDH LQ 'LFOH 9DOOH\ LQ

3URYLQFH LQ ,W LV REVHUYHG  VSHFLHV RI SDUDVLWRLW SUHGD)
W LV IRXSXAWRBHUOD FDVUSSLDERPWIXNUDHRFRIFWRFR WVIS\S

3LRFRUIWK WRF HSKIBEOXS\ORPPD GLYHWDW FRUMGE®WEBEZUDFRQ KHEHWRL

+\SRVRWHU GERWBWRU BXIHOBROXV R YFKOHDXPRY VDDEESR@RRRYLXP

SDWXDWXFSDUDVLWWREMYI DQGXV $DQDBKWIRSKXW $BLO0XV WKPOPWLQJILHQV

SDWKRJHQHV RI WKLV LQVHFW HIITHFWO\



WLV GHWHUPLQHG WKH SDUDVLWRLGY DQG SDWKRJHQHYV UDWHYV
ODUYDH DQG RQ VHFRQ6 DWPUHHORWYIRK@RE WKDW WKH SQBDVLWLDYV

SXSDO VWDJH LV DSSUR[LPDWHO\
|

(6(5 $', **QH\GR+X $QDGROX %|O@HIUIPY®HH B - RAWWIULRXPSVYWD 3DUD]LWHF
7ULVVROFXV VHMMHVNUYDWXMDAYYL LOH $UD .RQXNoXODUOQOQ
'XUXPX h]HULQGH $uDuwdOUPDODU
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$1$+7%$5 .(/60(/(5%6*QH <XPXUWD 3DUD]JLWRLGOHUL $UD .RQXNoXODU 3R

g=(7 dDOOUPDIODUEDNOU LOLQGH (UJDQL YH +D]UR OIO®mIHD HIULIMMVIHQ (

\eUeW+OP+GW+U dDOOUGURY®G\DDBAYHQLORXMIULKRSWWD SDUDYVWRREWWDHU

VHPLVWUWUHBWXYDVVOOLHY+tHWHURSWHUD 6FHOLRQOGLHD WD WONFEDAN.O0 b

YH SRSXODV\RQ GXUXPODUO LOH FLYDUGDNL EX+GD\ DODQODUO GL

DUDVOQGDNL LOLUNLOHU LQFHOHQPLUWLU

3DUD]LWRLWOHU LOH NRQNoXODU DUDVOQGD LQFHOHQHQ LOLUGNL)

GR+=UXOUDVO\OD GX NRQXNoXODWMHOWMBUPBPEKPHRBPWIDRH U LED/FFDUXP

&DUSRFRULV DLRJOUDSK RV RP DF R/WELGIJRGRU XYV D LBVOEDWWY H[HQWKHPDW

6FRS (XU\GHPD RUQDVRGRSKLOD. RROAGAMQWRW D U U KR OIXQUEDN X V

SOLFDWRWOWY +HWHURSWHUD 3HQWDWRPLGDH

.RQXNoXODUGD EXOXQPD V+UHVHEDSHAD UKXPGQ N CRNODIKIDNU D RX\WQ

\DNODUOMN BXVLALQ \DNODSOMFXPLYBWEHL+HUOHUL LoLQ GDKDND] ELU

EXOXQPXUWORUXWSN YH PIXKHUFXY YGH \DJODPDN YH NOUWODPDN LolLQ EL

SDUD]JLWRLWOHULQ N R3Q XNOMXXW ENRMD ILDRES D IUDDEXNOX QP XGODUGOU %X G

SDUD]LWRLWOHULQ \D] ER\QEPNDQY NDPODBUHPHOHULQ

(NLP D\OQGD \DEDQFO RWODUOQ \RN ROPDVO YH +UsQOHULQ KDV

NOUODPDN LoLQ GXW YH PHGUH D+DFO EHQ]JHUL D+DoODUD JL@WMVLNOHUL

ELUOLNWH D+Do NDEXNOWWEHOWOEQRPHWAKMIWAKOGD **QH\GR+X $0Q

SDUD]JLWRLWOHULQ NOVD ELU ]DPDQ _LoLQ GH ROVD X\JXQ NRUXOO

GX\GXNODUOQO JIVWHUPHNWHGLU

7, 7(5HVHDUFKHVY RQ WKH 3RSXODWLRQ 6WDWXV 3D U,QWAMIRRAHIGR DRAXEYN +R
VHPLVWUHBIWXWDVVIOOALBYLRI 6 XQROGHDODWWHU LBWWIULBRHGBRXWKHDV
$QDWROLD 5HJLRQ

$87+25 6 =L\D ugou(.
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(<:25'6 6 XQQSHVW (JJ 3DUDVLWRLGY ,QWHUPHGLDWH +RVWV 3RSXOI

$%675%5& BWXGLHVY KDG EHHQ FDUULHG RXW LQ ZKHDW FDOWLYDWLRQ"

VXUURXQGLQJY WR GHMMHULRPQ M IMWMKKVSRISWHEH LQWWWHWMPHIKBEILID B/HUBPR VY W R

7ULVVROFXV VHRHWYWUYDYWERGLHYEHWHURSWHUD 6FHORWUOVWHRI VX

LOQOWHIUWLEMSVLQ 'L\DUEDNOU SURYLQFH (UJDQL DQG +DJUR FRXQWLHYV
JURP KLJK WR ORZ$HOGH MVWIAWWPHRDWRULY EDFRDUSRFRULY LUDQX

7DP *UDSKRVRPDRAWBRBIIRGRUXV DIBWRBDWWD H[HQWRR §XW\LGHDP D

RUQDWXRRGRSKLOD . BX¥GRQWRWDUVXV SXUSXUBRRGLOQHDWXWDK V

+HWHURSWHUD SBHQWDWRPLGDH ZHUH IRXQG WR EH WKH LQWHUPHG

WKH LOQWHUPHGLDWH KRVW EHLQJ DV LQ SHULRGLFDEGWFADUHKIPRH QG WF

PROQWK¥ IRUD QWMKWPRIQW K& IRXNMLOEG DFXPLORWMOHVVHU WLPH IRU RWKHU\

0 R U XWS DQG RDANX MULAKW WKRVH DQDEOH WKH SDUDVLWLRLGV WR KLE

IRXQG WR KRIMWXUDBDAFDWARS LUDDAWKH UDQN RUBRAVR/RIWHSWSXODWL

WRIJHWKHU ZLWK WKH SDUDVLWRLGYV W LV FRQFOXGHG SKRGXWHKLYV VLI

GXULQJ WKH ZKROH VXPPHU
$FFRUGLQJ WR WKH GDWD FROOHFWHG LQ HDFK WZR \HDU IRO(

ZLWKHUW®&H RHHGY E\ 2FWREHU SDUDVLWRLGY PRYH WR WUHHV OLNH

DQG E\ WKH IDOO RI WKH WHPSHUDWXUH EHORZ Z2& WKH\ UVNMWWOH W






