4QFDJFT *EFOUJGIJDBUJPO PG 'PSHOQUBSRQ
SBMMJIQIPASIBABPFDDVS JO +FEEBI ,JOHEPN P

/D\OD $ + $0 6KDUHHI

.LQJ $EGXOD]L] 8QLYHUVLW\ .LQJGRP RI 6DXGL $UDELD

&RUUHVSRQGLQIDDXMWERU $0 6KDUHHI )DFXOW\ RI 6FLHQFH $0 )DLVDOLDK .LQJ $EGXOD]L] 8QLYHUVLW\ 0
( PDLID\ODGU#KRWPDLO FRP

S5HFHLYHGO®DWH $FFHSWHG GDWH -XO\ BXEOLVKHG GDWH

&RS\ULXKW $0O0 6KDUHHI /$+ 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH &
XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWKRU DQG VRXUFH D

PSU
G 4B

$EVWUDFW

$Q LPSRUWDQW JRDO LQ IRUHQVLF HQWRPRORJ\ LV WKH LGHQWLILFDWLRQ RI QHFU
FDUFDVVHV ,Q NLQJGRP RI 6DXGL $UDELD WKHUH DUH UDUHO\ VWXGLHVY RQ FDUULRQ
DV D PRGHO IRU VWXG\ D NH\ IRU WKH LGHQWL'ILF\V WU R Q &DIOWHREKIRHKE BHHBEL HYRR! EOR:
GHIHUHQW KDELWDW GHVHUW XUEDQ DJULFXOWXUH DQG FRDVWDO Q -HGGDK FLW
ZDV SUHSDUHG 7KH EORZIO\ VSHF&KV\VZRKRHK ARXDEBHIKWRKB\D PDUDQGDOLYV
&KU\VRP\D DOEBKEMSVWXG\ ZDV FRQGXFWHG WR FUHDWH GDWDEDVH QIRUPDWLRQ
.LQJGRP RI 6DXGL $UDELD JHRJUDSKLFDO UHJLRQ DQG LW LV HVVHQWLDO WR WKH

FRXQWU\



&LWDWISFOQ6KDUHHI /$+
6DXGL $UDGBRE -

6SHFLHV ,GHQWLILFDWLRQ'RS$ VWRSIDBMYILF K FABRBVINHRD FFX W OR Z IHDG. GBIV K
1XUV )RUHQVLF 6WXG

3DJH RI

DQG EODFN )LJXUH JHQDO GLODW LRO—FKHHN—ZKEWEVK—RU—HO-ORZEVK—
JLIXUHV

JLIXUBK DOEVRMHQWLQJ WKRUD[ DQG DEGRP
JLIXUMWHUDQEX L DD RIKRASD] VKRZLQJ|URZ RI EULVWOHV
RQ WKH PHURQ DQG JUHDWHU DPSXOQ®D

il

JLIXUHMRUVDO YLHZ RI EDVDO SDUWERI ZLQ

DOELFHSV
JLIXUMDWHUDO G REKAHY YAMIKERAZDQJ DEHVHQFH
Rl SURPLQHQW VXEVFXWHOOXP

JLIXUADWHUDO YLHZZRPDONKRYRPLIZOJ|XSSH

DQG ORZHU FDO\SWHUYV
YLIXUMWHUD Q2 X LBD RIHFB/G WKRZLQJ SOXPRVH DULVWD
*ORE - 1XUV )RUHQVLF 6WXG OROXPH k .VVXH Kk

,661 *1)6 DQ DFFHVV MRXUQDO
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JLIXUHRRUVDO ¥KBDMRIBHSRPHQ URZV
FRORWWMEGRPLQDO WHUJLWH DQG SH
DQG

JLIXUHDWHUDO DQWHADLRBL NKIRYZ LRIJ
JHQDO GLODWLRQ

JLIXUMDWHUDO D QWHKYHRD AHSARREDQ |
GLODWLRQ DQG SRVWJHQD

JLIXUKRK PDUJIRDNOOWYOLF GDUN EOXH

ZKLWLVK

JHQDO

WKRL

iy LR iRt Rk (i, SR HY R &DOC
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&LWDWLRQ

JLIXUH OHQWUDO &K ALZURI QMKRAML QI GD
DQWHULRU ZLQJ PDUJLQ
JLIXUH9HQWUD O& XDIWE [RMKRZLQJ K\DO|LQ
ZLQJ PDUJLQ

1RWHV RQ VSHFLHYV
&KUIVRPHDODFHSPOEQGLFLXV 'LDJQRMIHW

PHGLXP VL]H P BXUQ DOFHHORWKHQDO GLO
RUDQJH ZLWK RUDQJH WR \HOORZ KDLU
LQJV HQWLUHO\ K\DOLQH )LJIXUH
JuD\ )LJIXUH ODOH IURQV YHU\ QEf
RPPDWLQLDSSHU WZR WKLUGY HQODUJHG
VPDOO RQHV LQ ORZHU WKLUG )LJXUH
PLGGOBDOBWOGHHEEG ZLWK GDUN EURDP® QW
RUELWDO SODWH DQG SDUDIDFLDO GDUN

UNHQHG
JLIXUH /DWHUDO &K REJRFHSKRRWOD|[ NVKRZL
\HOORZLVK ORZHU FDO\SWHU
H DQWHULRU
JLIXUHSQWHULRU Y KBKZHRIDFEKRDBED VKRZLQ
H\HV WRXFKLQJ ZLWK VKDUSO\ GHRDUFD
RPPDWLGLD
ZLWK
DWLRQ DQ(
DQWHULR QLVK )LJIXUH
RZHU FDO WR GLUW
UURZ H\ K
5 DQG VKD I[URP

JURQYV )J LQ WKH
RREODFN F
JUD\LVK
JLIXUHSQWHULRU YLEZPRYDARESBGDOVKRZLQ
GDUN EURZQ EXOJLQJ IURQV GDUN JUD\L)
SDUDIDFLDO

JLIXUHRUVDO 2KHPHRIDFHSKDOD

"LVWU L EOCWIL RRPHDD FHERROMHFRUGHG LQ W
dv > @ WKHQ VSUHDG TXLFNO\ DQG QF
> @LVVSHFLHV KDV EHHQ UHFRUGHG LQ FF
OHGLWHUUDQHDQ UHJLRQ> @ 3DODHDUF!
Vo> @ SUHVHQWO\ FRYHULQJ WKH 6LE
$1JKDQLVWDQ &KLQD -DSDQ > @ 8QLWHC

DQG %UD]LO > @ ,W LV DOVR UHFRUGHG
.XZDLW 2PDQ 3DNLVWDQ B8QLWHG $UDE (F
$UDELD > @
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&LWDWISROQEKDUHHI /$+ 6SHFLHV ,GHQWLILFDWLRQ'RS$ VWRSIDBDVILF K FRBERIMHD RFAX W OR Z IHDAGI D K

6DXGL $UPEBRE - 1XUV )RUHQVLF 6WXG

3DJH RI
&KU\VRPIUJIJLQDGBIG\HPDQQ 'LDJQRVIDW JH
VSHFLHVY XVXDOO\ HERGQ LOHRHWROOLF GDUN EOXH
JLIXUH 6XUIDFH RI JHQDO GLODWLRQ DQG SRVW JHQD RUDQJH ZLWK RUDQJH
WR \HOORZ KDLUV YLEULVVDH ZHOO DERYH WKH RUDO PDUJLQ )LJXUH W LV FK
DUDFWHULVWLF E\ GHHSO\ GDUNHQHG RIIDQWHULRU PDUJLQ ZLQJV )LJXUH
JLIXUMDWHUD OL XL WO RIKRASDY] VKRZLQJ NDW
VHWDH
JLIXUH/DWHUDO DQWHULRU YLHZ RI & PDUJLQ
GHYHORSHG YLEULVVDH
'LVWULEKWMRHFLHY JHQHUDOO\ FRPPR LQ VXE
> @ ,W ZDV UHFRUGHG LQ %XUNLQD )DMR &HQW (J\SW
&RQJR .HQ\D ODGDJDVFDU O0ODOL 1DPLELD 1LJ
$IULFD 6HQHJDO 6RPDOLD 6XGDQ 7DQ]DQLD
RFFXUV LQ NLQJGRP RI 6DXGL $UDELD| <HPHQ
(PLUDWHYVY ,UDQ 3DNLVWDQ > @
&KU\VRP\D DOEIFRMMHY ZLWK PHGLXP ML]H
OHQJWHKDDPQG DEGRPHQ PHWDOOLF EOXH M ERXUWHOH UYL BRIEKAHLA 2 RIKPIH W KRZLQJ |RXWH
HQWLUHO\ K\DOLQH )LJIXUH SOWHULRWHWOIHUDFOH ZKLWLVK SURHSLVWHUIQDO
VHWD EOHZ DQWHULRU VNDWHASHYMMEDNBQ® )LIJXUH
JLIXUH ODOHYHQBUMAR DBGI®O GHYHORSHG RXWHU YHUWTFDO
VHWDH )LJXUH JHQ®&DOIDW HRRIHMDGL B/RYW ZLWK
ZKLWH KDLUV )LJXUH ODOH IURQV YHU\ QDUUR WR HDFK
RWKHU ZLWK RPPDWLGLD XQLIRUP LQ VL]|H )LJXU DH ZLWK
GDUN EURZQ WR EODFN FRORU WKH IURQWR RU SDUDIDFLDO
ZKLWLVK )LIXWEDQWHQQDO VHJIJPHQW ZKROO\ G
JLIXUH $W OHDVW VRPH KDLUV RQ ODWHUDO 8 WH 9 ZKLWH
SRVWHULRU HGJH RI WHUJLWH 9 RI IHPDOH ZLWK JLIXUH
JLIXUHSQWHULRWKRARO2B®ZLRBOW KHDG VKRZLC
ZLWK RPPDWLGLD XQLIRUP LQ VL]H
'LVWULEXANALURGPOEL EMSYHU\ FRPPRQ VSHF
OHGLWHUUDQHDQ UHJLRQV DQG KDV EHHQ
.XZDLW /HEDQRQ /LE\D 2PDQ 3DNLVWDQ
6\ULD 8QLWHG $UDE (PLUDWHYVY DQG 7XUNF
H[SDQVLRQ WRZDUGV FHQWUDSHHKXHWR SIH/ >D (
JLIXUH/DWHUD O &KIDHZE RRVKRUD[ VKRZLQBVINEYEHRIPAHKHG LQ 3RUWXJDO > @ DQG RV
SURHSLVWHUQDO VHWD UHFHQWO\ KDYLQJ UHDFKHG 3RODQG > @
> @ :HVW ,QGLHV

*ORE - 1XUV )RUHQVLF 6WXG 9RO XP H kK VVXH K

,661 *1)6 DQ DFFHVV MRXUQDO
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JLIXUHSQWHULRU YLAZDRELKPBDGHYV KR 2
EURZQ IURQV ZLWLVK IURQWR RUELW,

JLIXUHDUN JUD\LVK WKLUG DQWHQQD

JLIXUHRUVDO YLHZ SRVWHULRU SDUW,

'LQJ GDUN
DO SODWH DQG SDUDIDFLDO

O VHIPHQW

Rl IHPDOH DEGRPHQ

'LVFXVVLRQ

%ORZ-RHAVXU LQ DOO ELRJHRJUDSKN\
VSHFLHM »DX@QD RI

UHJLRQV DQG FRQWDLQ DURXQG
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6]SLOD . 3DSH$7 5XVIRIHINKRORUMWIVWIOW ODUYD RI
&DOOLYHRUBPRUPUBILQDEXFLALOD XVWSMMUD

&DOOLSKRULGDH OHG 9HW (QWRPRO a

3UDGR H &DVWUR & ' 16 $I\J MIEQEERGD HFOSMIH B Q

FRPPXQLWLHV IURP /LVERQ 3RUWXJDO DQG WKH XWLOLW\ RI )RUHQVLF
(QWRPRORJ\ LQ /HJDO HWIGBOLEHUWKW, RI /LVERQ

3RUWXJDO

5RIQHV )DXQWRSREDOLSKRALEMHG )DXQD

(XURSDHD 'LSWHUD )DXQD (XURSDHDQ YHUVLRQ

RPSVR)& 1RPHQF GDWDRUXY 6WDWLVWLFV BS5HWULHYHG -DQXDU\
I[URIP'LSWHUWBHH% LR 6\VWHPRDMAIFVH RI :RUOG

'"LSWHUD

&DU Y D8O MR G H 3DHAAGKR .H\ WR WKH DGXOWV RI WKH PRVW

FRPPRQ IRUHQYV LIFS WHHBRLMHNV KR$PH YWDV LOHLUD

GH (QWRPRORJLD

ODULOGXLYV &RQWULPKRQRFGLPLERWBOLSKRIULGDH

OD $UJHQWLQD 2SHUD /LOORDQD

3UDGR H &DVWUR & 6HUUDQR $ ODUWLQV 'D 6LOYD 3 *DUF D 0'
&DUUERKBRI IRUHQVLF LQWHUHVW D VWXG\ RI VHDVRQDO FRPPXQLW\
FRPSRVLWLRQ DQG VXFFHVVLRQ LQ /LVERQ 3RUWXJDO OHG 9HW (QWRPRO

<DQJ 67 .XUDKDVKL + 6KLDR 6)~LHM 7HLZDMR WKH EORZ
ZLWK D FKHFNOLVW RI UHFRUGHG VSHFLHVY DQG WKH GHVFULSWLRQ RI D QHZ VSHFLHV
Rl 3DUDGLFKRVLD 6HQLRU :KLWH 'LSWHUD &DOOLSKRULGDH =RRNH\V

<RXPHMVL HKRQLQ PN O RQGEIXEUHFKW«WR /&UGRQ
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