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SHYLWZHU
'RFWRUHRORJLFDO 6FLHQFH
SURIHVVRU RI 'BSWUWEGR®®IRI2JDU

&DQGLGDWH RDQBRQRHBBOR QEMD O
DVVRFURMAN\SRU RI| 'HSROER PWHRMWUDIO 2HS RMLIMOWF KHQ

$SSURPMHHGE DUWPHQW R HEN Q/RRWD ©DIDQTEHR OR J\
5SHFRUG Rl WKH '"HSD UGV PEHHSWRAREWUW Q J

$SSURYHG E\ GHWHKRWLFIDFO &RPPLVVLRQ RI WKH ,QV
SHFRUG RI WKHS PHHWW@FPEHU

$SSURYHG E\ 6 FLHRIWALKHF, @R WQRMDONH RI *HRORJ\
SHFRUG RI WKK¥W PAEHSWRPEHU



*HRORJ\ RI WKH DUHD RI ILHOG SUDFW
LQ JHRORJLFDO PDSSLQJ DQG VWUXFWXL

*HQHUDO LQIRUPDWLRQ

7KH DUHD RI WKH 6XPPHU ILHOG SUDFWLFH LV ORF
QDSSH RI &DVUWBWRLDQ ORXQWDLQV IHDWXULQJ&L
EHGV 7KH WHFWRQLFV Rl WKLV JRQH LV SUHVHOQ\
QDSSHVYWK JHQHUBOWHBRX®IKS 7KH QDSSH WHF
IRUPDWLRQ RI VHYHUDO PRQRFOLQHV ZLWK FRQIR
XSWKURZ IDXOWVY 7KH VWUXFWXUH RI PRQRFOLQF
PLGGIQG VWPDIROGYV |JEQNGLRMRHQWLQJ DQG FOHDY

7KH WHUULWRU\ FRYHUHG E\ WKH ILHOG ZRUNV F
URFN TXDUULHV SURYLGLQJ WKH VWXGHQWYV ZLWK
LQ JHRORJLFDO VXYLYHN DQRQICGDVWURD-W XUDO DQDO\VL

7KLY DUHD 2DV PHWKRGRORJLFDO SUHSDUHG IRU IL
LQ

*HRJUDSK\

/KH ILHOG SUDFWLFH WDNHY SODFH LQ WKH 1RUWE
RQ WKH WHUULWRUD ®ISDIWWLFHQRO IYDWNX % HVN\G\™
LV FKDUDFWHUL]J]HG E\ ORZ DQG PLGGOH PRXQWDLC
ODJXUD PRXQWDLQ 7KH PDLQ PRUSKRORJLFDO IH]I
PRXQWDLQ ULGJHV MW H/XGILOBR XTRVWWKZ NMNORSHYV DL
DQG DV\PPHWULFUHIOHFWLQJ WKH JHRORJ\ RI WKH
DQG ILU IRUHVWY DQG FDQ KDYH VXEDOSLQH PHDC
GHSUHVVLRQV EHWZHH@QWLGOWW WKLY WU ISBIRW D DKIH  (
6WU\L DQG 2SLU ULYHUV

)L 7KH SDQRUDPD RI 1DWLRQDO 1DW XALINQ SSHD@IND 3 k

SURSHUO\ WKH DUHD RI SUDFWLFH LV ORFDWHG LQ
ZLWK LWV LQIORZLQJ VWUHDPYV =HOHPMDQND DQG
2SLU ULYHU LV OLPLWHG IURP WKH (DVW E\ =HQBPN\



IURP WKHEHWDODWQDPHOHVY ULGJH ZLWK WKH KLJKH
P 6HYHUDO VWUHDPV LQIORZ WR WKH 2SLU
QXPHURXV RXWFURSY DORQJ WKH IORZV
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)L $UHD RI ILHOG SUDFWLFH 2ZAXKMW HRIRDPH (DWWK
LPDJH

6WUDWLJUDSK\

7KH VWUDWLJUDSKLF GLYLVLRQ RI IO\WFK GHSRVL)
DQG FRQWURYHUVLDO WDNLQJ LQWR DFFRXQW W
WXUELGLWLF IORZV FRYHMHWIQY GHGHVE R SHY WHIDHRF F
DQG GLVWULEXWLRQ RI FRHYDO OLWKRORJLFDO OD
HYRNH GLIIHUHQW LQWHUSUHWDWLRQV RI OLWKRYV
7KH PRVW LPSRUWBSWQJRDQIG HIDGORBPDWLRQ RI EFR
VWUDWLJUDSKLF XQUWVY DWHIUBIKR D PO ONMKR 6 XS
ODERUDWRU\ LOQYHVWLIJDWLRQV DOORZ HQKDQFHG
J QRFHUDRGY )R UD PLARERWDX P P X O LYWV LQIE@D PP L Q|
&LELFEBPRQYUDRELJHWRIPGOMH[HV

JRU WKH SXUSRVHV RI WKH ILHOG SUDFWLFHYV LQ JF
ZH XVH WKH SUHVXPDEO\ PRVW RSWLPDO LIRWHJIU
GHULYHG IURP > @ DQG > @ JHRORJ



%DVHG RQ WKH UHVXOWV Rl JHRORJLFDO PDSSLQJ
&UHWDFHRXV DQG 3DOHRJHQH IO\WFK GHSRVLW
OLWKRVWUDWLJU B %KL E \DNDW D-\B PREAQWND 0DQMD YV
PQ +RORYHMODNIE 9HUNKRYUWQMNMD OLWKRORJ\ RI W
SUHVHQWHG SULQFLSDOO\ ZLWK YDULRXV W\SHV F
FOD\WWRQHV I10\WFK \HIDXWIQFHYL WEKQIJ MHUFAVWR Q
7KH VWUDWLJUDSKLF PDUNHUWHQ D Q\K UG ®®LM K \Z |
FOWVOLQWVODQBUMIGLQLPHVWRQHYV

$FFRUGLQJ WR WKH XQLILHG VWUDWLJUD S K LEWTKDM
*HRORJLFDO ODSV RI S8NUDLQH ZLGVRH FHDIPGIXGH WK
YIDQG %\VWEWRWWPDWLRQV IRU PDSSLQJ SXUSRVH
WUDFH LQ RXWFURSV WKURXJK WKHLU SRVVLEOH
IRVPDWLRQ XVHG LQ WKH VWUDWLJUDSKLF FKDUW R
PHPEHU RI OH@PUORWRYDLRQ LQ WKH DFWXDO
RI 8NUDLQH > @ DQGYYHUNKRWYLRYND @ FRUUFL
.URVQHONWBRUPDWLRQ > @

THFWRQLFV

7KH WHFWRQLFV Rl WKH ILHOG SUDFWLFH DUHD L
QDSSH ]RQH IRYPWEO\SBERWSDIWKKDWWYDSSH JRQH
E\ WKH %BRNXOWML\ QDSSBDBBEDMWKH DIWHRUHGHH
.URVQHQVND JRQH LQ 656WBEWRUGIRODRWIRFIV&ZHDSV RI
SUHYLRXV JHRORJLFDO VXUYH\V > @ WKRH ZLREWKNR
7KH QDSSH RYHUODS DRBQWMXGQHGLQ WMFRAHL R RUIWKI U R

NP 7KH GLS RI WKH 6N\ED QDSSH FEBDIDRRWH LW
'LWK LQFUHDVLQJ GHSWK WKH OD\HUV | GTHSWKQRR
NP7KH ORZHU VWUXFWXUDO IORRU RI IROGV FDQ EH
QDSSH ZKHUH %\WNLYVNH 3QLYVNH DQG RWKHU R

7KH 6N\ED JRQH LV GLYLGHG LQWR VHYHWDQFGNU )
SNUDLQLD/QI\BERVE\YV |RUFKXIRNQOKFHKHVH DUH PRQRF
IRUPLQJ VBRRQGWSHH VWUXFWXUHV 7KHVH PR
RYHUVWUXFWXUHG ZLMW I FODOURIE MRIOKGIM B [WW QD Q
GWHUPLQHG WKH IR U PDUGE ROBIRNGVWIFREG/ W U X F W X
PRQRFOLQDO EORFNV DUH ERXQGHG ZLWK OLVWUL
GHSWK DQG HYHQWXDOO\ EHFRPH VXEKRUL]JRQWDO
7KH PROQRMO EORFNV DUH UHJLRQDOO\ GLVWULEXYV
2XWHU &DUSDWKLDQV WKH\ FDQ HLWKHU WKLQ D
PRQRFOLQD®LEORRFANMY ( WR 6: VL[ ODUJH PRQRFOL
DOORFDWH GVDIR® @BIRNHG RDLY WNPO LYY NIV KNDHPMiQ N
5R]KiQNDFK RQH RYHUODSV LWV VXEVHDXMQ®/LBRXY

TKH VWXGHQWYV [ILHOG SUDFWLFH DUHD LWVHOI F
=HOHPMDQNDEBEXRRFRROLQDO
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SHSRUW PDWHULDOYV

$V D UHVXOW RI WKH ILHOG ZRUNV WKH VWXGHQW
WRIJHWKHU ZLWK DQ H[SODQDWRU\ VXUYH\ WR LW .

5HIHUHQFHYV

i X% HVNAG\D VIVWHP RI VXEDBSLFRYABRKGWDRWX URGHVWY DQG F
EHOW Rl &DUSDWKLDQV ORXQWDLQV 6LPLODUO\ VRXQGLQJ ¢
+ %LHV]FID@KHFK5HSXEOLF DQG 6ORYDNLD + 8HKIWRKG\D (
KWWSV HQ ZLNLSHGLD RUJ ZLNL %HVNLGV

TX5HSRUW RI IDQWHRBRYXBWHEHRORJIJLFDO VXUYH\ LQ WKH .OLPI
7UDQVFDUSDWKLDQ UHJLRQV VKIHWWN 8665 ., <DQ6
XJRYHQNR 9 9 =K\JUXQRWD9=*3K<HIMMKVFKNR 7/ 6LYRURQF
9 ( 9R]QLWVD = *

TX6WDWH JHPRPGRRLBINODLQH RI WKWKWHNWOHI, +XVW 9, %DLD
ODUH 0Q;;, 1DGYLUQD 9LUHX GH 6XV &DUSDWX LY WVUHRIQ PIN C
SURWHFWLRQ RI 8NUDLQH\ 6 WDWILHR OHDROO RRILEWO6 B)RIFW & RPSL
6XEVLERPYSDEDKLGXNUKHRORKL\D 8N U(JB5QRU@UEMRIWNVEKYYVIHR O
8NU'*5,

IX6WDWH JIPRCSRIILERODNIQH VFDONKHHW,:R ,YDQWRDQN&DWISDWKL|
VHULHYV OLQLVWU\ RI (QYLURQPHQWDO 3URM\AHFDWLRRQRIO 84
6WRFN &RPSDQ\ 1D GWXEVENHEIAABDODKLGXNUKHRORKL\D 8N
*HHARQ L FC5@ R U DQWVIVRIQNVIXYV BN U '* 5,



SKRWRV RI WKH DUHD RI ILHOG SUDFWLFH LQ JHRO
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3KRWRDOOH\ RI 2SLU ULY H 3 KIRQ\GEWUH BM BR U P D
YLOODJH TXDUU\ ,QHWHUEHGGLQJ RI VD

DQRG FOD\VWRQHV IO\WFK VI
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SKRWF7KH VROHPDUNY RQ WKH VXUIDFH RI VDQ

SKRV6DQGVWRQHY RIMPPQHX)XWRND&OD\VWRQHY RIJ®RORYH
IRUPDWLRQ LQ D URFN TRDBDWLRQ 6RPH RI WKHP DU



