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SOH %XULDO 5LWXDO  &KLOG UH§ o&KIWLDEHRRR G %QGO/@@WMQ

%$5 ,QWHUQDWLRQDO 6HULHVyXULROR KRG ¢ RUBISRDHRD DW %YURQ]H $
SUHVV 3 HUQ 8UDOV HDUO\ QG PLOOHQQLXP

'LD] $QGUHX 0 /XF\ 6 %DEWFKQRORIDUGOWKURSRORJI\ RI (XUD
7KH $FKDHRORJ\ Rl ,GHQWLW\3$SSURDFKHV WR JHQGHU

5()(5(1&(6

%HUVHQHY®HRHLQ\H{ " SRJIUHEZODQD 5 7KRRBDEQGHQWLW\ C
VLQWDVKWLQVNRL NXOYWXU\ , GHS(RW KDF EWRR(Q\ <XDRGRIBJH &DPE
8UDOD >a)DPLO\4 " EXULDOV3RHWWH 6LQWDSVKWD &XOWXUH
WKH %URQ]H $JH SHULRG LQ W KXS 5 RX/RI®QUBEDDW @ H SUDNWL
.DIDNKVNR\H NKDQVWYR Y SRWRIRIQ]L\WN¥RWQRIFBEDIDROR\D ORJILO
QLFK VWDWHL SRVY\DVKHQQ\b %X ULH\OLUX VREEW R]IRW R B LBRXWKHU Q
_.D]JDNKVNRJR NKDQVWYD *O UEG WKH %DRIQ\|BQIIHY S$IQLRG EDVI
PDW\ 6 EXULDO JURXQG@ &KHO\DELQVN (Q

%HUVHQHYD 1 $ . XSHMWVNQRYDR( 9
JUHEHQL\D SHWURYVNRL NXOYWXBULXDIQRRIR (=D X U-I5MIG B QIRFKW L *
>&KLOGUHQYV EXULDOV RI WHKHVRIWWHBYONRD R& XOWNDEYLR VRBLOY
BRXWKHUQ 7UDQV8UDOV@ (WRQWKHXYNWHHW D RP RIGHIHMW VWHSSH
\D QD <X]KQRP 8UDOH &KHO\D@RQWN,, EXBLDO JURXQG@ &KHO\DI

&UDZIRUGRBSDQLRQV &R LGEWBHQFHV RU
&KDWWHOV" &KLOGUHQ LQ WKH (RIYLQS® DO R6 KB FRRIGUBRP IV L QWD VK
WLSOH %XULDO 5LWXDO &KLOGNRIR SERAIUHEDRR® RP AN RRBSIOHIN PR
%$5 ,QWHUQDWLRQDO 6HULHVWDN >2[QRWE&H $GIFKWERKWD EXULDO
SUHVV I WKH %HVWDPDN EXULDO JURXQG®@

'LD] $QGUHX 0 /XF\ 6 %DEVLWBQDGZMHKSRKX QH]DYLVLPRVWL
7KH $FKDHRORJ\ Rl ,GHQWLW\0B®SWPRORENQDVWR NRQGHU GHNDEU
DJH VWDWXV HWK@FER) DQ® DMWY L OMQLWXW DUKHRORJLL LP $
<RUN 5RXWOHGIJH 6

(SLPDNKRYSBQQLH NRPSOHNV QKA RAYK)XSUL\DQRERVHOHQL\D
HVWYD VHYHUD =HQWUDOQRIHSRERRIQHUS R L FOZRIGH QUHD XIKEBN D P
PRJLOYQLND .DPHQQ\L $PEDUSD]¥HIBURGKGNFOASIRHYD Q L L JJ
VRFLHWLHV RI WKH 1RUWKHU @ BR QW U K H/GMWVWDGDH PXUQDA [R | 35U N T
VWXG\ EDVHG RQ WKH PDWHUEDUMG URP W KEX WIHNVX JWR XRIGD UFKD
.DPHQQ\ $PEDU @ &KHO\DELQVN @®KWO\DERV§RRVNLL REODVWQR
'RP 3HFKDWL Vv Q\L IRQG a1DVOHGLHa v

*DUZRRGBLW DO 5HVRXUFHV ,GHDONRYD HW PRGR $ODNXOYVNLL N
9LUWXDO /LYHV &KLOGUHQ LQ(YDQR¥»VRRIJR $JWRIQGNVQLND L] <X
DU\ 5LWXDO &KLOGUHQ &KLOGKRREOHP® 6RFUEWK BBEKRURQHQ
,QWHUQDWLRQDO 6HULHYV >R [PRX® G $ B F KDKIR SALHVEQR $ODNXO Y

| RQ WKH WHUULWRU\ RI 6HOLYDQRY!



6RXWKHUQ 7UDQV8UDOV RQ WKIHSBRE ®HF RPMWKH WS EBRQ]BUREOH
$JH SDLUHG EXULDOV@ SRYMLLMXDYON PUNKHRORKRJILOD @ 0DJIQLYV
- 6 6
6RIDHU7KB %RG\ DV ODWHULDOD GRIAMBGRY B % %, QUWUHIDRHYID Q
7KHRUHWLFDO 2VWHRDUFKDHBRGARILIDOYDREKZKGOBUR@ W %URQ]H $
EULGJH 8QLYHUVLW\ 3UHVV HUQ 8®DOV HDUO\ QG PLOOHQQLXP
8FNR IWKQRJUDSK\ DQG WHKMW KQYFEBRRHRORIJWKARSRORJI\ RI (XUD
LQWHUSUHWDWLRQ RI IXQHUDU\ UHPDLQV :RUOG $UFKDHRO )
RJ\ 9RO =GDQRYLFK$UNDLP QHNURSROY
9LQRIJUDGRRYLAH4PDWHULDOP BWHU UMNRR) NXUJDQD %ROYV
VWUXNWVLL REOLND RGH]KG\ MRIDOXQYNWDLNKS UNHDQWKLQHBWRRSROL
UHVXOYWDWDP L]\FKHQL\D PRPIOLWHNQLDNOV.ROHRXQG 9, ORFDWHG
>1HZ PDWHULDOV DSSOLHG |IRWRWKWKHNPW R B QWHIK REXWALDYOFJUR X
WLRQ RI WKH $ODNXOY ZRPHQ@EEDRDWMNGSEBROWKNRWRNKG\,R3 V
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RI =LOLP ULYHU FRQGXFWHG E\ 0 6DG\NRYD

7KH RSLQLRQV RI VRPH UHVHDUFKHUV SUHVHQWHG LQ WKH DUV
DWWHPSWV WR VWXG\ RXW FXOWXUDO DQG FKURQRORJLFDO SRVL)\
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DUHD RI WKH 9ROJD .DPD EDVLQ $W WKLV WLPH WKH\ DOVR EHJDQ
&LV8UDOV $ VOLJKW LPSDFW RQ WKH 8EDODU FXOWXUH ZDV PDGH
WKH ,, FHQWXU\ %& 8EDODU FXOWXUDO WUDGLWLRQV KDG VSUHDG
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$KDWRYWQRDUKHRORJLFKHWNMNA L WACHERYDHNRYYH SUREOHP\

(, 81& 531 NUDWNLH UH]XOYVBWL\DUKMARRHQHKKWNDICKY VNLK QDUF
HNVSHGLFLM J >(WKQRIPLF&DHRILRHIMADO E(, 6
UHVHDUFK 8ID 6FLHQFH VXPPDWLOKWYWREARY X R VDUPDWVNLK
DUFKDHRORJLFDO H[SHGLWLRIKHUWYHQQ@NDK(WRRKMYNQLNRY <X]K
NXOYWXU\ 8UDOR 3RYROJKY\D LVWWR RNV W RGN LTHPHMRQWR PG H E\ 6
PDWHULDO\ 9,,, 9VHURYV QDXFW KB UWRXW KMRQI SBROR@\K 8%$9 9\S
XFKHQ\K SRVY\DVKFK OHWL\X9DR\BWNL Q@ RGKRGAHRQUL\HD VSRUQ\H Y
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%DKVKLHY ,, 6DYH®ANHERRWURYHUVLDO LVVXHV RI %DVKNL
QHNRWRU\K YRSURVRY HWQPNOOHWQRQURRM&®@ QDL NL L- 6
KRI\DMVWYD QDVHOHQL\D OHVRVI¥DNSX WX ]QQ RESK BHURYBRYMD NXUJ
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=LQLQR >7R WKH VWXG\ RI ¥NRKMHHURYXMYV /RWHWOQRDWLDQ WLP
FXOWXUDO G\QDPLFV DQG HFR@ROHBRWKGILNRUHR/ W WKHRISRI L L <X]
SRSXODWLRQ RI BRXWK &LV8UIHIBY 5UR PXWHKHY (BIDO\%,)$R @ 665
$JH EDVHG RQ PDWHULDOV RI =0\ \XRVN FQ BHX@Y VNS NXUJIDQQ\M
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L W\XUNL

DUKHRORJLFKHVND\D UHNRQVBVUXNFL\D >7KH +XQV DQG
7XUNV KLVWRULFDO DQG DUFKDHRURIWNDQ IFBVARMNVOU K F W L RIQ\@
&KHO\DELQVN 222 &,.5 ISLIHMSUDYREHWH]KY\D 6UHGQHM %HORM

%RWDORY 6BRYUHPHQQRH VRVO@END@ILKP $' RQ WKH ULJKW ED
LVVOHGRYDQLM HSRKL VUHG®HDBNRWUY\DH D@ VR ¢ WRIBQHRRRYV UHGQ
=DXUDOY\D 9RSURV\ NXOYWXWDOD KUBRRRRIKFWHVIRRN UHG 5
LQWHUSUHWDFLL >7KH FXUUH®QW1V88B®%WH RI (UHVHDUFK RI WKH
OLGGOH $JHV VWHSSH 7UDQV 8UPDWX\VWRYHV¥ KR | *FX O WHKDPOFRY 6
DQG FKURQRORJLFDO LQWHUSDPWIWQILRIQ @S R]GIUHKIHR QRHAD\WM] QRJIR
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UL\D PRQIJRBRYUDQ]JLWNQLJD 5DVKIVG BBERURPLN OHWRSLVH\ >$ |

'DQIDQ /XEYW@Q WREFKL =RIORWRHKIVINIHB@ 7 .Q 3HU V

QLH >$0OWBiQRORBEFXZDOH @ DIXKWRWYWIPRM®JI/ ,]G YR $1 6665
NRPPHQWDUL\ 1 3 B6KDVWLQR\ ®DVKDXNBERWQLN OHWRSLVH\ >$
V 3DP\DWQLNL SLVYPHQQRMWAKORQLREEBEV@ 7 3HU V SHU\
=2, 0XL]] DO DQVDE x VKDGRHKRUBWGVDEDBW| @ PRHWUXVKHYVNRJ
JXO 'RSROQLWHOYQ\H VYHGHRIL6B650XL]] DOWMQVDE x
VKDG]KDUDW VDODWLQ PRJXO S$&ALQNLRDDRGL QYR GPIWHICRIY \@Y VR
=RORWD\D 2UGD Y LVWRFKQBNB® KK [7VL DD EV NFIRDDSHWLRQ RI F
VLGVNLH VRFKLQHQL\D B6RVW3BW .\KR\DSDEKNMRRN$\ OHOHNKLQD ¢
7LS \D I1DXND{ Y V. 7D\Q\ GUHYQLNK WVLYLOL]DWV
.DIDURY3DOODGL\ 6WDULQQ RHK PRQIMBRINPMRH QQRH VND]DQLH
VND]DQLH R &KLQJLVNKDQH >$0 Q@ ®ORQIRPLDQ /HJ V
HQG RI *HQJQLV .KDQ@ 7UXG\<X¥BKQK QRWMBX\DNRID\D NKURQLN
GXNKRYQR\ PLVVLL Y 3HNLQHXDQY,9 >$GERIXFLDO FKURQLFOH RI

6 ~RORWD\D 2UGD Y LVWRFKQLNDN}
'R]JLQBRNURYHQQRH VND|DQPRQORQYRRDNYNNIVWRFKQLNL 6RVW
NKURQLND J SRG QD]YDQLBP DRRIDRODXQDYLUXID V
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Q\\ LJERUQLN >7KH 6HFUHW +]IDMWRRIYDRL WKW HRQHRBXVL >0RQJIR(

ORQJROLDQ &KURQLFOH Q/XPHSH 0 RRG URIO$SRBLHQW 5XVVLD FF
QLUXID WREILDQ 7UDGLWLRQDQJDRQJRO DQWKRORJI\@ 7
0 $1 6665 Vv 7VHQGLQDRPNIROYVNLH OHWRSLYV
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>7 IXOO GHVFULSWLRQ RI OFRQUIR@L POV 7TRIVWRDKHS,R S X;.0.DFHQW XU |
WLRQ@ 3HU V NLW NRPPHGWWURQVI@7Y O0BRYNXRYDIXPDQLW X
SDP\DWQLNL SLVYPHQQRVWL YRVWRND ;;9, O 1DX
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