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-RXUQDO KRPMSDIJHKLQDJHRORJ\ FJV FQ
KWWSV ZZZ VFLHQFHGLUHFW FRP MRXUQDO FKLQD JHRORJ\

6KRUW &RPPXQLFDWLRQV 5HVHDUFK $GYDQFHYV

SHSRUW RI *D JLUFRQ 8 3E DJH RI RUWKRJQHLVYV LQ
FRPSOH[ :HVW 7LDQVKDQ &KLQD

&KX PX7DR fRQJLQJI ZDOJ ;XKHQJ [P /DQ® KXL *RQJ

®HYHORSPHQW DQG 5HVHDUFK &HQWHHLRLAK&ERDQTHRORJILFDO 6XUYH\

ExXDQJGRQJ 3URYLQFLDO .H\ /DE RI *HEGRFOP RA V[ DVEK* B RIKHDQEH® WOD/G \( & QL RE IEMHKIRIX. WK L Q D
FERXWKHUQ ODULQH 6FLHQFH DQG (QJLQHHUKQKDPKD@KERQJ /DERUDWRU\ =KXKDL

G H\ /DERUDWRU\ RI 0L QOVMDIONXHWHR RUFHR O RK\LDE & H I$R B G\WRISR L M EQ B QK HYD

HEQLYHUVLW\ RI &KLQH V HYSHIDNGLHPNGKIL @BLHQF HV

" QVWLWXWLRQV &KLQHWHK $SFLEBPFHRLMEQH QK HYD

J.LQMLDQJ %XUHDX RI *HRORJSDRBTIQ R HDOQDEKH DX UFHV

2EMHFWLYH NLORPHWHUV LQ OHQJWK )LJ D :D
2UWKRJQHLVV LV GHIRUPHG ZLWKLQ Wt
7KH :HQTXDQ *URXS LV RQH RI WKHXDPERUWPRW W H@E{R/ VWRLRWLWH DPS
ORZ JUDGH PHWDPRUSKLF XQLWV ODLAWHKVQ )IWKHE :HQT XV DXJHQ SKHC
PHWDPRUSKLF FRPSOH[HV ZKLFK GLVMWORE XU NG @ x&KLRHWQEHIRHQIPHG EL
RI WKH 7LDQVKDQ %HOW WKH VRXWKROL®BDRIW RIJWKH EAKQ W B/X JHHLVRL Q.
2URJHQLF %HOW W PDLQO\ FRQVLRVWYKRIQABUWVIHRSKRWHH RIRLELWH $
PHWDPRUSKRVHG YROFDQLF DQG VHGUPHQWRUVKIRENBTXDQJ PHWBPRUSKLF

DO $OWKRXJIK WKH IRUPDWLRQ/IPOHFRV HEKHRBUWKRRQHIBVYEL@DWLQJ
WKH HQTXDQ PHWDPRUSKLF FRPSOW$HFERM REHWWYHE 0BV FRLYV DQDO\VLV
+ 0D :DQJ % HW DO WKH \Igh/ava MG W FRR Q- IPREKJ\ DQG *HRSK\VLE

KDYH EHHQ FRQILUPHG E\ SDUWLDO g@DM®FHRU WHgHs6S URWB PR W KM BIQSBY zF
PHWDPRUSKLVP 7KH 3DOHR WR OHVREINRWHWRIBD® DRPEYVHMI BEWLRQ DQ
FRQVLVWHQW ZLWK WKH ZLGHO\ GLVWHWSEXWHSWDRV LY HEJLUFRQPHWILQV IURP
YROFDQLF URFNV LQ WKH .RNFKHWPXUHEERXQIWHG RPQCHIHQWRROWY ZKLF
7LDQVKDQ DUHD /LX +6 HW DO DOBOI\WLVO $00 RRXWKHG JLUFRQV Z
FRQWULEXWLRQ JLUFRQV IURP WKHWMIHAPIAHKME RIQW KU HIDYTPWHG OLJK
PHWDPRUSKLF FRPSOH[ KDYH EHHQ DEIBARREREXPUGINVHOKFI®.08/ LPDJHV V
8 3E JHRFKURQRORJLF GDWLQJ WR G WikSGHKihy MK Hp B BF WKMWPEIR RBW YV ZHUH
OHVRSURWHUR]RLF LQIRUPDWLRQ RI BbMFARRAVIROG SULRU WR 6,06 DQDO\VL)
RWKHU LPDJLQJ WKH VDPSOHV ZHUH Y

OHWKRG SXULW\ JROG OHDVXUHPHQWV RI 7K

1IHRSURWHUR]RLF JUDQLWH DQG P "E} % H UVRggogHWD(V[V?”
WA\SHV LQ WKH :HQTXDQ PHWDPRUSK \é
VHYHUDO KXQGUHG PHWHUV WR WHQB 6 ﬂﬁ%ﬁv \7[

JLUVW DXWKRU ( PDLO DGGUHVV ZXFKX#PDLO FJV JRY FQ

&RUUHVSRQGLQJ DXWKRU ( PDLO DGGUHVV [X[Z#PDLO LJJFDV DF FQ LQJ ZDQJ ;X ( PDLO

DGGUHVV KRQJW #PDLO V\VX HGX FQ 7DR +RQJ =LUFRQV IURP RUWKRJQHLVV VDPSC
SULVPDWLF FU\WWDOV DQG KDYH RVFLO

/ILWHUDU\ HGLWRU ;L MLH &KHQ

GRL i LPDJHV )LJ 7KHVH FKDUDFWHULVWL

< &KLQD *HRORJ\ (GLWRULDO 2IILFH JLUFRQV ORVW JLUFRQV DUH * P LC
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)LJ D+*HRORJLFDO PDS RI WKH :HQTXDQ DUHD LQ :HVW 7LDQVKDQ 1: &KLQD PR
RWLWH TXDUW] VFKLVW JQHLVV OD\HUV ZLWK WKH FRQWHPSRUDQHRXYVY ELRWLWH DI
JHQ RUWKRJQHLVV ZLWK IHOGVSDU SKHQRFU\VWYV DQG HORQJDWHG TXDUW] DQG EL

UDWLRV IURP W R 6,06 DQDO\VRVFUGORDYWRY\ \|RIUHH® WD UMK DIPDWLF
3E 3E DJHV DUH UDQJLQJ IURP GHUGY HERIURP D ORFDO VRXUFH DQ
0D )LJ D DQG WKH \RXQJHVW EJLBD@J—IWI:V PBIJPDgRRUPDOO\ 6HFRQG
6XSSOHPHQWDU\ 7DEOH 6 *UDLQW %WH%'&}RL\H\SQQB@\VHV UHVXO
1IHRDUFKHDQ#(DUO\ 3DOHRSURWHUR]H9 JFPEB"\)O’LQ:P'TM?#‘& AW [ DUH

KDYH VLPLODU LVRWRSLF DJHV zLWRD MK H(ng?é%g églgl gFFRJUQRLgES LLQ(

0D DQG 0D UHVSHFWLYH V K b? UHD ‘X & HW
R

DQG DUH DOVR WKHg RU »\é’@w VWUDWHV WKD
\H

OHVRSURWHUR]RLF PDJPDWLF ]JLUF UOR WY c KW HFL'J\NMWLF OLQN

VLIWHHQ PDJPDWLF JLUFRQV KDYH 7K, DM\/d}RV UDQJk Qs ITHRPD O 7K
WR DQG GHILQH D &RQFRUGLD o@M‘RsRJIRWHUR]RLOFD DJHV HYLGHQFH

06:" )L E ZKLFK PLJKW UHSUHNRRQWFWKHQIIRBYRDWLRIDOHRSURWHUR]

WLPH RI WKH RUWKRJQHLVV IRUPDWLRQ HYHQWY DQG WKH DVVHPE

VXSHUFRQWLQHQW LQ :HVW 7LDQVKDGC

&RQFOXVLRQ QHZO\ GLVFRYHUHG “ 0D JLUFRC

PHWDPRUSKLF FRPSOH[ FRPELQH ZLWI

2UWKRJQHLVV LQ WKH :HQTXDQ P WY RHSKLfs BR Rpiodl M .D]DNKVWI
FD £ *D PDJPDWLF JLUFRQV DQGg\\HOHIE EbYRREBWGLD DJH

R “ 0D 06:' $OWKRXJIK SUHYLRXV VWXGLHV

KDYH UHSRUWHG WKH 1HRDUFKHDQ JRERBQY b RWKIRK VK QI ¥ RQ WMURXEXWLRQ
LW LV KDUG WR FRQILUP ZKHWKHU WKHVH JLUFRQV FDPH IURP QHDUE\
VRXUFHV EDVHPHQW RI WKH QRUWKHU&QKXLOX P@®RFNQ R Z D®IW KU R R @/ IHYCH
WUDQVSRUWHG IURP GLVWDQW VRXUFHY &KX X7TDQGP7IRR +RLEHEDDULHG

&UDWRQ :DQJ % HW DO , Q WK LYVX AWRK@RW V L BEX WERWV HVEK Ky R M WKHRWXVO W v
SURSRVH WKH QHZO\ GLVFRYHUBBQXVHRRYRWKHDQ DQG

OHVRSURWHUR]RLF JLUFRQV PD\ GHULYH IURP WKH EDVHPHQW RI WKH
QRUWKHUQ <LOL %ORFN EDVHG RQ'HEUBRQWLHRIURFWRINSNWLEY LRQGH UH\
FRPSDULVRQV RI JHRFKURQRORJ\ DQG WHFWRQLFV )LUVWO\ WKH
DQDO\WLFDO ]JLUFRQV ZKLFK KDYH HXKH®@OUDNOKRPRWSKIFORIANH BQRGFRQIOLF
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yLJ &/ LPDJHV DQG 6,06 8 3E FRQFRUGLD DJH GLDJUDPV RI JLUFRQV LQ RUWKRJQ
DQDO\WLFDO ORFDWLRQ RI 8 3E DJH 7KH RUDQJH QXPEHUV DGMDFHQW WR &/ SKRWR
UHG QXPEHUV XQGHU &/ SKRWRV VKRZ WKH SORW QXPEHU Q ZLWK 3E 8 DJH GDWLEL

$FNQRZOHGJIJPHQW FJ

7KLV UHVHDUFK ZDV MRLQWO\ VX3SRUWHEH¥\ WKH 1DWLRQDO
1IDWXUDO 6FLHQFH )RXQGDWLRQ RI &KLQD WKH
1DWLRQDO .H\ 5 ' 3URJUDP RI &KLQD /LX +6)&DQJ % pitf& /6 -DKQ %0 /LIXND <

<)& WKH 3URMHFW RI LQMLRD?SJR\%U(W%% RHWD VHGLPHQWDU\ URFN!
*HRORJ\ DQG OLQHUDO 5HVRXUFHYV Yoy RlgpWKH QRMKHUQ <LOL %ORFN ,PS

PLFURFRQWL QW v LQ WKH &HQWUDO $V|_|:
BURMHFW Rl &KLQD *HRORJ\ 6XUYI—;}§ 'El) M SUHEDPUH

X DQG WKH )XQGDPHQWDO 5HVEBUEK YRQGN JRU WRF,, eKX00 6/ —KDL
&HQWUDO 8QLYHUVLWLHV 6XQ <DW VHQ,RAQHK ﬁﬁthWh]RLF RN W¥Dbo HYROXWLRQ

7KH DXWKRUV DUH LQGHEWHG WR 3UR||URFLD>QJ#’%\DL\/\/M HURKRIEXLYY DQG OHXFI
/IL DQG 3URI ;LDR ;LDR /LQJ IRU KH®8WRRRUFIKQG XRMOQP LWKWKH 1: &KLQHVH

&DPHFD ,06 LRQ PLFURSUREH 5HVHDUFK + GRL M SUHFDPUHV
X & +RQJ 7 ;X ;: &DR 0- /L + =KDQJ */ <RX
6XSSOHPHQWDU\ GDWD I+ THFWRQLF HYROXWLRQ RI WKH 3DOt

DUF :HVW -XQJJDU 1: &KLQD -RXUQDO RI $°
7TDEOH 6 WR WKLV DUWLFOH FDQ EH IBRKIQG RQ®WMQHDBDW GRL
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