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(YIJHQ\' 1 ORVKFKHONRY ' 3KLO SROLWLFDO 6FLHQFH SURIHVVRU 3KIO®RRV¥RZ KW DI®VHIHSD®W W PrHH(
RI WKH &KDLU RI 3KLORVRSK\ RIEGKRDAIWNWPDEXIFD'QBVBEIWDWLRQ &RPPLWWHH '

KWWSV RUFLG RUJ
( PDLO HYJPPRVKFKHONWRYBEMHWLPH FRP HQP#LQERJ[ UX

$QGUHL * 6\WLQ 3K ' $VVRFLDWH 3UBIRNVBRUORWREBKM RIKBROLWLFVY DQG /DZ 3KLORVRSKLFDO
ORVFRZ 6 WDWH 8QLYHUVLW\ 6FLHQWLILF 6HFUHWDU\ RI WKH 'LVVHUWDWLRQ &RPPLWWHH '
KWWSV RUFLG RUJ
( PDLO DQGLUVWLLQ#MDFHWLPHDBRRWLQ#PDLO UX

‘'LVWVHUWDWLRQ &RPPLWHH IRU 3ROLWLFDO 6FLHQFH QR ' HVWNMNE®RLVWKE MRP RIXRDRY RO
6WDWH 8QLYHUVLW\ LQ WKH HDUO\ V LVP®RGWDRWHFRP WIKWHMRVMWQ LOXPEHU RI GLUHFWLRQV RI1 \
5XVVvLD DQG LV DW WKH IRUHIURQW RI WUDLQLQJ DQG GHYHORSPH®PWM RWRDIRBNTRDOLILHG VFLHQV

,Q RXU DUWLFOH ZH SUHVHQWY D EULHI RIYHUY IRHZSRD WKHAVMMHY VRLW®HHI DQG SROLWLFDO SV\FKR
&RPPLWWHH QR ' WKURXJKRXW LWV KLVWRU\ 8VLQJ D FRPSDUDW LR HWRHIWDIOR & K HNVI@! BED L] R
LWLHV RI SROLWLFDO VWXGMAMV L KMWKHRU\ RQGERPHWKRGRORJ\ RI SROLWLFDO VFLHQFH LLFWAROL\
RJ\ QDWLRQDO SROLWLFDO SURFHVVHVY DQG WHFKQRORJLHV LLUWISRDABVFBIORPRAOWXUH DQG LGH

‘H LGHQWLILHG VHYHUBGOHGSRMNE GCGHPYHWWOLFY UHSUHVHQWHG LQ WKHVHV UHVHDUFK L LQ WKH IUDI
SROLWLFDO VFLHQFH WKH\ DUH DQDO\VM2LIVOQRKDQJOE KR RBOQ/GRI RFPAOM@L PHEWO LODQ PRRBIOWHDWE&HRUHWLF D(
UHOHYDORWQQRWR PRGHUQ SROLWLFDO VFLHQFH EXW DOVR IRU SROLWLFD® § ULSR/OLLAL FDXRER\GWNKE
VSDFHY DQG pV\PEROLF UHSUHVVLRQT SROLYLWRID IWPWMEZR XN HRY H® K\Q RRIR/DLRVQLIWD EBOFR YUR EHW R
WHFKQRORJLHV VXFK WRSLFV DUH ERWKGUWHH SIURGFBHBO VIHGDQBWEIRKOQRPHQD LQFOXGLQJ JHRSROLWL
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6D[RQ OXVOLP DQG &KLQD ZRUOGV LLL DXWKRUV RI WKHVHV RQ SRRMEW®D G LARVOXNXU R | DMKCH WCRHR
LFDO YDOXHV RI VXFK SROLWLFDO DFWRUV D®HYOHOVHVHQHUIDRMLIRM DIHD BRIX)IQMNQUSE SURIHVVLRQDO JlI
FDO SV\FKRORJ\ IRFXVARY RFDWSRXYWW LD Q SERO VW NHIBOVE QMWD QG SXEOLF DWWLWXGHV WRZDUGV WKI

6R ZH FRQFOXGHWKDWDWLRQV GHIHQGHG LQ RXU FRPPLWWHH UHIOHFWV I[ILUVWOWHWHOREPHQ VW
FHUWDLQ DUHDV RI GRPHVWLF SROLWLFDO VFLHQFH IFR®GOK HWKHWVHR VWVLW § R OWIRYW DMUCH QB VVLQ S
VLD DQG LQ WKH ZRUOG

.H\ZRUGVSROLWLFDO SURFHVV JHRSROLWLFV SROLWLFDO WKHRU\ DSSOICH& VFRONLDW ER QR QG X
FRPPLWW3HKHLORVRSKLFDO "RE DRRRFQRMWRY ORVFRZ 6WDWH 8QLYHUVLW\

SHIHUHQFHYV

$ODLQL 00DQLSXODWLYH 1DWXUH Rl ,GHRORJLHV LQ ORGHUQ 3KXVVGDV\8RORW
,Q 5XVVLDQ

$QRNKLQ*IBQ@HUDWLRQ DV D 6XEMHG VO RG HBRQ B I/ VB OV3IU RRHNNFR Z ,Q 5XVVLI
%RNRYD3R@®LWLFDO DQG 3V\FKRORJLFDO $QDO\VLV RI WKH ,PDJH RI 53KV VL®LMNC
ORVFRZ WA B Q@

%XEQRY ,RIRUPDWLRQ 6D HW\GRIUSX/R/E D O L J[TKW L BBQ V&R @RMFRRD YXVV LD Q

&KDPDHYDOLRKDHO -RVHSK 2DNHVKRBWW -8 L3RO LORVFIRZ 7TKHRUQ 5XVVLDQ

&KHUGDQWVHRDLWQFDO 9DOXHV RI ORGHUQ 3DUOHDPEQWDUG I3\DW WILRHAFRD \5 XV
VLDQ

&KHUHSDQRWPRFUDWLF 7UDGLWLRQV LQ (DV3HUGQGBEQOYD YYR\BRROZ W L F D QQ0 B RQWILDL

&KLNKDUKXURBROLWLFV LQ 7TKHRUHWLFD®K6WEGY MWV ORIVRREID G XAROLD/MQL F V

'PLWULHYMHDWXUHV RI /REE\LQJ Rl &RUSRUDWH ,QWHUHVWYV LQ®*RY HWKQ'P HGQ WV
ORVFRZ WQ B3

'RQFKHQNRHRSROLWLFDO &RPSRQHGW RIGWKWRDFRINFV |.Q G X8 M DD-Q

(UPROLQDKHG6&RQBRYWURKEQPHFWY ,QWHUUHODWLRQV LQ 5XV&HPRQIR ODWICRD O
WXBK 'GLVV ORVFRZQBXVVLDQ

(YGRWLHYBDROFWROWXUDO DQG ,QVKHW Y\ LRRDLOVE E B ORDKD GKH'V GLR/WR 0 RWHERD
,Q 5XVVLDOQ

JHGRURY7EMWRUHWLFDO $VSHFWV Rl 6WXG\LQJ 5XVVLDQV:- (OHFWRD®WCRGQH KBMNL\

ORVFRZ ,Q 5XVVLDOQ
JHG\DNLDIBPWLRQDO ,QWHUHVWYV Rl 5XVVLD 7KHRUHWLFDO QG GHWR GIRRO/FERZF O
5XVVLDQ

)LO 00&KVOLP &RPPXQLWLHYV LQ 3ROLWKFDQOUVYYH RRVORREZAHUQ 5XVOVERVVLDQ

)XUV B8 BREVIRI '"HPRFUDF\ LQ 5REHUW 3BRKOGLSROORNFRD 7KHRIQ 5XVVLDQ
*RORVKXPRYDMWLRQDO ,GHD LQ ORGHUQ 5XVVLD 7KHR3MK WLEDW DORVBRY KRG R

VLDQ
,EUDHY ®WBDWHKRRG RFEVROQW LFIDXUDVLDQLV P3K&O DBULWILFDIRVBRG WA DRQQ 5 X
JJRVKLODQVWLWXWLRQDO 'HIRUPDWLRQV LQ 33KO'LVEBLNIVO GGRE\KAR D 5KVWEDIQFV R
,VPDLORYHRB®J\ 3 )JHGRWRY WRRWEBSWHRREERBOF\ 3ROLWLFDO3RQ G GLKW\O ROMRV
,Q 5XVVLDQ
.D]DNRYD ®BK$ 5ROH RI JHPLQLQH 6RFLHWLHY LQ WKH )RUPIOWLRIY/ R | BRWERD6 R

5XVVLDQ

.D]JKDURY ¥KK BRRAI\]DQWBRFIAROLWLFDO 'RFWULQHV LQ 6WDWH &RQFBEW VG'HWY
ORVFRZ WA B &

.R]JORYD 5XIVVLDQ &RQVHUYDWLVP: -V 3RO LMLV O BAL GRR V RS K \&RIIQ WIRKFW RH R G H
ORVFRZ ,Q WXDQ

IJHEHGHYDI®XVMDVY® - 3UREOHP LQ WKH &RQWH[W3KI '5>XGLWLM @ RROR IV W DDQ7Q B %

/ILX DPRGHUQ $GPLQLVWUDWLYH 5HIRUPV LQ 5XVVLD D*QG &K3IKQ D VAL &0RRPVSIRIZD W |
, Q IMXLDQ

ODPLQD 1L @IOXHQFH RI 3ROLWLFDO 7UDGLWLRQV LQ WKH 3RO LGLLAD 0 B WAR AP V
5XVVLDQ

ODVORYDKQDQFLDO DQG ,QGXVWULDO *URXSV D \FRMWH 8 XLIEM P R G KRJI QFBLMAR QIR |

,Q 5XVVLDOQ

ODWYHHWBRGLWLFDO 3UHFRQFHSWLRQ DV D &KDUDFWHULVWLF RQ @ RO% WILLRD®V

FHSWK/ ' GLVV ORVFRZ 3K ' GLVVQORVEBR®D
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OROFKDQRSRO$WLFDO 6RFLDOL]DWLRQ DW ORGHUQ 5XVVLD@KFKERWOV 3RRO/NPRZI
,Q 5XVVLDQ

IHVWHURROLWLFDO DQG 3VV\FKRORJLFDO $QDO\VLV Rl WKBK 3HUFHSWALR/Y R0 RS

,Q 5XVVLDQ

ILNDQGURY¥KH $ROH RI LQWHOOHFWXDOV LQ 3ROLWIPW 10RRVERZEW RX%BREBQR -V

2VLSHQNR3IR®LWLFDO DQG (FRQRPLF 6\WWHP RI ORGHUQQEX®K/ DG DWWV K DRV NRX
,Q 5XVVLDQ

3DYORY7Z6Q WAHQWKX U\ $PHULFDQ 3ROLWLFDO 6FLHQFH DERXW WKH 3RBUWDBY
3UREOHP DQG %B¥LF GROQFHRVYRD WX DQ

3LVKFKHYPHUFHSWLRQ Rl 3UHVLGHQWLDO &DQGLGDWHY &RPPXQLFDWLY3K$VS
GLVV ORVFRZ ,Q 5XVVLDQ

3RGYR\WND\@RQFHSW RI 3ROLWLFDO OHQWDOLW\ LQ $PHULFD @ RRCH@NXDG L&/
ORVFRZ ,Q 5XVVLDQ

3UHVQ\DNRYIOH/ . SDFW Rl $XWKRULWDULDQ 6\QGURPH RQ ,QGLYLGIXD O BHWVNH DV
FRZ ,Q 5XVVLDOQ

5DPDOGDQRYOXHV DQG 1D U UDRMLYWHY RQWKKH3RWUWLFDO 0OHQWDOLW)\ BK,Q KILE/LV
ORVFRZ ,Q 5XVVLDOQ

5\XPNRYD 2ROLWLFDO 0\WK 7KHRUHWLFDO )RXQGBKLR®WDNQGRIVERKZUQ 3R QQ V8K

6DPDUNLG@RQOWLFDO 3LFWXUH RI WKH :RUOG DV D3&X'EMNH.FW L ¥ R VEFFREXS BQALIDQW F

6D]JRQRYLDWXUH DQG +LVWRULFDO RUPV RI 3ROLWLFDO ([WUHPQWPK I DZH G XHE
U\ ' GLVV ORVFRZ ,Q 5XVVLDOQ

BHOH]QHYHRBUDWLRQV LQ 5XVVLDQ 3ROLVBKFV GIRO/LVIRNFRZHOLH|Q® BRGVEDQX

BHPHQRY &RHFHSW RI WKH 6WDWH LQ WKH ,VODPLF (XD PWR\ED GLVR GRNFERQG
,Q 5XVVLDOQ

6KHUHPHW\HYDUDWLRQ 3R ODLFD LRIVIK WAKLHD % DFN GIKR'S BLYORERQDERYWLRQ ,Q 5X)\

6LWG\NRY3IHWE .URSRWNLQ -\BKRO&MM\FDERYKRR U\ ,Q 5XVVLDQ

6L]RY 9MOXH %DVHV RI 3ROLWLFDO 3BKWLELSUWLRQOFRZ ORGHUQ 5XVVILDQ

6PLUQRY &RQWHQW DQG 6\WWHP $QDO\REWR®IIB®ODRVFRD ORGHALGAVVLDQ

6XVOLQBROH RI WKH )DRPUOPDQH6RDSROLWLFDO 3RZHU 3ROBWLFDBQVIVQ ® RBWRRE]
,Q 5XVVLDOQ

7DEDNRY)HD®WXUHV RI /REE\LQJ $FWLYLWLHV LQRRG B UWQV5XRWLAR,Z BX\RQDQ $\

7LWRY)RYUPDWLRVQ RQOO DQG 6WDWH ,GHQWLW\ Rl <RXWK LQ ORGHWB® 5XENVWD @
FRZ ,Q 5XVVLDOQ

7URILPRYDBRIOLWLFDO DQG 3V\FKRORJLFDO $QDO\VLV Rl 3URFH VIVQRI XWKHD3RIOW\
ORVFRZ ,Q 5XVVLDOQ

8VW\DQ SREQFHSWXDO )XQGDPHQW B®D B\ DXW M 1D - ¥HRIFHBIEW L KDL/ \$ V SR ¥ AR/Z
5XVVLDQ

9LVKQHYVN\RDBPWLRQDOLW\ 5HODWLRQVKLS LKHRERKH G )R FORDRR-X SRDLOML E

9QXN 9%DONDQ &ULVLV LQ WKH &RQWH[W3KI'&BODOWD SO/RV RRAY KK YMLISIRODU :RUO

<DNRYOH¥MHBEHUW *HRUJH :HOOSK 3@DVLWLFDWFREHRU\ ,Q 5XVVLDQ

&LWH 0/%
ORVKFKHONRY ( 1 DQG $ * 6\WLQ '"HYHORSPHQW RI %YUDQFKHV RI 'FROWUWWAHD@WE6 RLHRFPRJ
ORVFRZ 6WDWH 8QLYHUVLW\ &DVH 6WXG\ RI WKH 'LVVHUWDWQOR® WIRPPLMNGAHHHQWLILFF(GEWER (
DQG 7LPH "HE H DSURY DB/RAV ! ,Q 5XVVLDQ
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