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,QVWLWXWH Rl OROHFXODU %LRORJ\ DQG %LRFKHPLVWU\ $OPDW\ 5HSXEOLF RI .DJDNKVWDQ
$OPDW\ 7THFKQRORJLFDO 8QLYHDYDMKVWDRDW\ 5HSXEOLF RI

OHQGHO 8QLYHUVLW\ LQ %UQR %UQR &]JHFK B5HSXEOLF
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SHEHLYHG 7KH SURWHLQ ZLWKPHOQGBGWRIHQRXELWRU DFWLYLW\ ZDV H[WUDFWHG DQG SXULIL
SHYLVHG DPPRQLXP VXOSKDWH HUAXDQLIRIQDRNLRRE® WREHB ERFHOFB QB PITHORIJUDSK\ RQ 7R\
SFFHSWHG 7KH PROHFXODU ZHLJKW DQG LVRHOHFWULF SRLQW RILSHRW HIKH ZHMKW\EH BRI
3XEOLVKHG KLJK S, ZRRDOMVH LVR]\PHV EXW KDG @RFHREHEWORMQGPOD@LYBY RULILQ 7KH LQ

WRZDUGYV VHULQH SURWHDVH VXEWLOLVLQ 7KH LQKLEDWRH XB WMWK HIf 8R VIRN\D FAR

EHIXODU DUWLFOSURWHLQ LV ORFDOLIHG LQ/MHG DIQEL5RHUIOO \S\W D WIVKR HRE&RVSHUP

opgNaAccgss .H\ZRUGPBP\ODVH LVRHQ]J\PHV VXEWLOLVLQ LQKLELWRU ZKHDW

,1752'8&7,21 IURP WKH JUDLQ RI VRIW VSULQJ ZKHDW DQG LQ
FKHPLFDO SURSHUWLHYV

S5HFHQWO\ VFLHQWLVWY KDYH EHHQ LQWHQVLYHO\ VWXG\LQJ SURWHLQDFHRXV LQKLELWRUV RI
SURWHDVHV DQG DP\ODVHV RI SODQWYV DQG VBI$QY, &XH VOR7 WKEHLU JUHDW WKHRUHWLFDO DQC
SUDFWLFDO LPSRUWDQFH /HJXPH JUDLQV DUH SDUWLFXODUO\ ULFK LQ WKHVH LQKLELWRUYV
/HIXPH LQKLEZWRHO\ DXWVHG LQ VFLHQWLILF UBKHPUWRU BXGLIEEQH LIRQG

D J U L F X ORWHIREDR.Y &HUHDO VHHGY DOVR FRQWDLQ D YDULHW\ Rl DP\ODVH

LQKLELWRUV RI SURWHLQ QDWXUH ORVW RI WKHR\GRRHQ QRQKELIEWWER UV RPUEKEBWLYWD DQDIDW V8 X
H[RIHQPPYO.DVH RI LQVHFW6SL O®@RPDPPEYO\EVRGHVFULEHG IRU EIHVOIKADINGIK LEZWRK VRPH PRGLIL
al., ,V O DePaR,Y BURWHLQ LQKLELW R U D P\IDOL\CHY MD WQ SIRBHHEMRMMn L FY .D]DNKVWDQVND\D ZHU
ZHUH VWXGLHG FRPSDUDWLYHO\ OHVV 7KH ILUPWOXU RX S3 IRU WKL XK@ WRW YV LV X PXIRG 8 WD R \F B LIEXW
WR WKH FRPSRQHQWV RI WK H*RBUHYDY kK V\VWHFZ IRWKSOPQ \E®E® DGGHG WR J RI ZKROH PHDO 7k
7KH SK\WLRORJLFDO UROH RI LQKLELWRUV Rl WKHKRKERBWI QB XSHQWSD UXIGIE ODW. V WR LRHI X O CPW
WKH DFWLYLW\ Rl HQGRJHQRXV HQ]\PH GXULQWXSHH QDRI 2 I/V RSP EDENS WIK-ENVRID@IFMLED W L R Q

7 D X ¢tHIQ DQG GLDO\]HG DJDIEXVMAU 86 7ULAMWK 7KM &I
2QH RI WKWWXEOHWG PHPEHU RI WHKX@FWURRDQMROXEPH SUHFLSLWDWH ZDV UHPRYHG E\ FHQ
DP\ODVH VXEWLOLVLQ LQKLELWRU ILU VAW B G:DRRIYSISIHG G QWERE B KPEHR(ULD LIKD WPHEELD FROXPQ F
al., 0XQeal, 7KH PROHFXODU ZHLJKW DQG Z3,WXNHRH O RBW3JLIFOSRLYWOKWLRQ ZDV SHUIRUPH(
WKH SURWHLQ DUH DERXW N' DQG UH\VSIHPWWL YWB\ 7KH LQKLELWRU LV DEOH WR VX

WKH DFWLYLD\WPW\®DE¥RW,KRI EDUOH\ DQG VHULQH SURWHDVH RI PLFURRUJDQLVPV

,Q JUDLQ WKH LQKLELWRU LV VIQWKHVL]HG DW (QKRHBXURG ROWDRMOXULWY DQG WKH OHYHO RI L
DFWLYLW\ LV FRQWUROOH®REHWHKAHR % $ B RRILRRIQH

%$6LQKLELWRUV ZHUH ODWHU IRXQG LQ WKH WHHGW RR®PDDONBIWU RFPHIHWE LW DRACHEEH ZKAIGW UBIB L Q

"HVHO® NI =DZLVW®& ZV,ND 7KH IXQFWLRQDQRRDIG S UHEIOF EYLRQ 6HSDUDW LIR® XSIVWRIH.
UHJXODWLRQ RI WKHVH LQKLELWRUV KDYH EHK@\VW)XQEPHG ZIMW BB Y LR/UHBH SIKBQSRIHHY HEW U R R F WK
EDVLV RI WKH VWIXICQ RWWXFHWSUR! WKLV IDPLO\ KDV EHRQ WX HO UKGD W RGKEMWMWR E X | 164U 06 + (o

W\SH LQKLELWRU ,Q WKHL@KERDWRYPLRWHQPPWQR®EHWIKWD AWBRQWZQW FDUWLHGVEW BAKWWDOWRA Q|
UROH LV JLYHQ WR K\GUOYWHOIRRUPY RI FDOFLXWKHQ E\QG DO EXIIHU )RU D FOHD WHUODHID UDRY
&HUHDP\ODVH LV KLJKO\ SRO\PR/HEKEF WQR PDLWHSWRNMEDQH RI HOXWLRQ E\ 0 EXIIHU ZDV D
.DP\ODVH DP®®VH ,, 7KH S, Rl WKHVH JURXSW HRMURSRRQEVLVDFR®ILUPHGSRIKHLUW K H QB FR
UHVSHFWLYHO\ ,VR]\PHV RI WKH WZR JURXSV GLOHXILQUWRB GCHRAE KR BYW.RH UQ DWW MRR) R
FDOFLXP FDWLRQV VHQVLWLYLW\)WRWRA, DQG WHMRHUDMX DB RXBVHERIHWH FRQFHQWUDWHG RQ $P
OXUDOLNM&AYKQD ,Q WKH K\GURO\VLV RI ZKHDW MWDIXEKVB UL X HPSRUWDQFH

LV JLYHQ DAPROWKH ,, ZKLFK FDUULHV RXW WKH SULPDU\ DWWDFN RI JUDQXOHV $Q

LQFUHDVHG DFRADVIWW RIXH WR JUDLQ GIPDYHMMHMVECOWRHIGS ¥V CB\U H

VSURXBWOQJVLIQLILFDQWO\ UHGXFHV WKIXJKDOLW\ Rl IORXU DQG EUHDG

al., JURP WKLY SHUVSHFWLYH WKH VWXG\ R7 K DLVEIDN RUWEY Q0 MDELIVR U\HD X @/D WIRWWNEZR M B D |
JUDLMP\ODVH UHSUHVHQWYV D KL $E GHERWOIMAEIQ L FDVOLG QQH4LFDQFHPFEHWLF EXIIHU VXSSOHPHQWHG
.D Q] BthiL SURWHDVH DFWLYLW\ ZDV DVVD\HG DIWHU LQFX

,Q RXU VWXG\ ZH KDYH REWDLQHG DPRDIRO ISQKDELMERWRG Z1MOR XV & IREWLORM. Q2QW XQLW RI
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GHILQHG DV WKH DPRXQW R| LEKESEWWRWURQ@KRFISWDRWHUQWKE T S,

WULFKORURDFHWLF DFLG RQ WKH ILOWUDWH JLYHV D UHGXF /KH DEVRUEDQFH FRPSDUL
WR WKH FRQWURO RQ KK @®AL@ PLQ DW QP

+HDW 6WDELOLW\ 6WXGLHV

7R VWXG\ WKH WHPSHUDWXUH Q@& DEKB LMQ KPH.WKRH LQKLEL\ <

FRPSOH[ WKH VDPSOHV ZHUH SUHLQFXEDWH®RODW YDULRXV V s e XUHYV WR

GLIITHUHQW WLPH IUDPHZRUNV ZKHUHXSRQ WKH DFWLYLW\ /XUHG DV LW ZDV
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JLIXUHIIHFW RI LQKLELWRU RQ 6XEWLOLVLQ DFWL

/IDWHU RQ ZH KDYH LQYHVWLJDWHG WKH HIIHFW
DFWLYLW\ RI WKH REWDLQHG LQKLELW RIQ]DPRG

FRPSOHM[WE&P\ JURXS ,W ZDV IRXQG WKDW WKH L
VOLJKWO\ DONDOLQH PHGLD S+ UDQJH IURP W
GURSSHG WR DOPRVW JHUR HVSHFLDOO\ LQ WKH
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WKHUPRODELOMHWHRD B 6HW DABMW RWKHU KDQG &WK&8H,2Y DQ

HYLGHQFH RI KLJK WHPSHUDWXUH VWDELOLW\ RI RWKHU LQKLELWRU\ SURWHLQV ZLWK VLPLOD!I

SURSHUWLHYV VXFK DV .XQLW] WP\SUVE LQKLELWRRUXJWRWKH IUDFWLRQDWLRQ RI ZKHDW JUDLC

ZKHBW\FKDQ&M.XUL $]DUBBQ 2 Q He€aD, IROORZHG E\ FHPXKPQJHREKURPDVWRIOWSOWDRQ :
REWDLQHG D KLJKO\ SXULILHGDIPQ®DEIHW RKHR P RIC

7DEOHIHFW RI KLJK WHPSHUDWXUH RQ LQKLELWRHLDKFW LYQ@\LVRHOHFWULF SRLQW RI SURWHLQ :
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