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YHIA B/ WHQRARQR
FRUXSWRQ SO HS DFHIADOLR®!

5 LFDUG 7RUD 3WDW* XHXW

5 REDUKHU / X&Z L

0 O P LIV 8 QYHIMW

0 YFKHD 3RWERARID
5HHUK ) HIBZ 8 QLYH BV
$ XWQRP DEHYDUHRQD JDH
WH SURHQBARQ ¥8. RUXSMG $ UH
$Q@ D VWH2 WHY 6\ WP LF

& RUXSWRQLQ ( LT KWHW
&HOMU 6S0Q RQ 1 RYHP EHJ

7 KLYSURHQBMARQ GARXAXHAMH
WLLGAKCSWUR! P\
IRWNFRP LQJ P RQRIUDSK
&RUXSNRQDQG2 IILFHIQ

3WP RHNDE& DEBQD
XQGHUFRQALRAZ LW 5 RAVBIEI H
KLBIWH I LLWAE R FKTSMY

H CP LOHWHHP HIHPHR WH
FROAFBR FRUXSWRQ WILRXIK
WH®OQVR @MP HIHYDOBI DD
FXOMUH DQGWIFHKRZ \MLY
FRQAHBWZ DAKTSHG Z LWILQ WH
SROANFCDOG G OAIAMRQVR
HA® P RCH.O & DERQDGXUQ]
WWH M WHW DG \HYHOMHON
AHOMULY \WMMLLG FKDSMU
\MUVVR WH HJ KWHM FHOMU
DSHIRGP DNHGE\ WHHGR
& DEBQDVQAVARRYH
LQWAMARCDCDOG B DORWGHJ



YRUDQD$ QRORYD * RBYD
0 HP EHUR WH( 5 & 3URWRW

SXIXWD' IPRX 1 (&
$OP QD 0 HPEHUR WH(5&

7UDRARWOQGS WAEAB UR HXRU - 3URWRW WA RWOQG & KDUR

DAYKH, QUAMWMI RU+ \RUFDD
B\MAH/R WHYAXODUDD
$FEP\ R 6AHHY 6RID
J DHWHSURHQBARQ ¥7 KH
YXODUDR&RP P XQW 1Q
WEDEXCEHE HHD 1 HE RV

&RUXSWRQ DQGO RGHM] DARQ
RQ ' HAHPEHU

7 KHVBD! Z LOH SRUHWH
YXQDUDD 00G2 WRP D
WIQWARQ VR P REHQW GXUQ
WHQCHM-OM FHOMY B\
IRFXMQ) RQWHFRQAMP SRUDIHME
SHABWRQVR FRUXSWRQ DG
DXRADMS SUPAFH/UHDMG \R

WHKQR® LEDOSLRVIPVDQG
FOBMIOQYHYR HOW | W L@
QFXWWHHP HIHFHR \WH
RSLE LQ WWH SXEQE \BKHH D/
Z HODAMHURBIR \RP H

/X DUDQ \WM/Z LWWLQ WH

2 \WRP DQ FESMICDY/SOFHY

R SXECAW

&RP SOUDAYH( XURSHIQ+ LR
8 QYHMW R / HS]LJ JD/HWH
SIHHQBRQYS NQJ & DBMED

( QUHBUHOHXUIKLS DQG

&RP P XQW 9X@Q) [P RY
6HEVIQ%RQDDYG

+ H) I RIMQDGXUQ) WH

+ DBVEXU 2 FRXSDARY 7 KHFDH
R * WRIMO -HWRYE RQ
-DQXDY

* QRUMI-HVBQRYLEE

Z DVIQA\SXEE® D
GDAQ Ul CRANMHODAQ) ILIXWH
LQWHO RYHP HQWRU& KXUK
DQG 6FKRRCB XWRQRP \ [P RQYJ
WHGHEVR %RQDIG
+ H) H RICDLO WH OGO
R WHQCHMON XY $VD
K®! KHLVFRP P HP RIDMS D/D
O HJWDQ @HSHIRQDDNV )
DE-BWIQG GHYRWG QDARQID
G®DEHJ , QWHDWP DK R \WH
UHFHQWE XJRVDY Z DL/DQG GXH
R WHEHNXHAKDLEHIQ) R
KIWRUR] UDSKLE [URQN
-HWEQRYLE KDVEHHD SRWD H3DVY
DIRHXQQHUR 6HELDQ XQW
DOG \WMLLMRUDOFRQIRIEDARQ
DQG KDVEFTXUUHG DB RWV
KDJ LRI UDSKLF AW RUKDAQJ
GG WH6HIELDD SHRSBMWUYLQIV
IRUIHRP DG WIMAKRRG

VW VHPHVWHU I

2 DODBRUIHFX , XGDQ

0 HP EHUR WH( 5& 3URWRW
7DQARWOG 5 HIDURKHUDANH
& HOAHIRU3 RSXDAMRQ 6WAH/R
WHYCEHE %RO0.8 QLYHIW R
&OM1 DSRFD JDYHWH
SIHHRBARQ ¥CHIOMQVQRQ
QM GHKVIMAFDW 1 HE ROV

, QUGHY DG \WHE\BMLQ
7DMOMDAD - !
RO ) HELXOW

7 KHSUHHNSCSHUH TP LQHY
KRZ 7 WX OYOQUDQ HDMIORRLY
QDYLI DMG DG GHFUEHS

QHE RUNVOQG SUPAFH/R

QHE RN EXL@Q) DAEYHID
GYHY EHA HHD IRXIK® WH
HW®  VOQGWHHXGR WH
HI KWHM QWY 7 KH
HOTXWY LVIUP HSE\ \E RP DU
FRIBPARQVR FRUMBROGHAH
WMP P LQJ IURP \E R

7 WX ODQLDQ 600 RQ HDM

IP LI Z KRHVARQY
HIHARYHD DG CHW® QHI RADMS
SRMRQVZ LWLQ \WH HXEBM GYHD
WHYCDARQDD DOG WHLP SHIDD
DEP LQVADARQVRYHUWHFRXUH
R WH\HRQGKDDR \WH
AHOMU



3KRRV $ \HBRARQR SKRRVILRP WH7 UDQ&: RIWSXETE \P LODYR WHILUXXP

$ERYH O LFKD : DUXARQHN DQG6LOMDO DYRQ / HW2 DODERUAFX , XGHID
5 LI KW3 DWASDQNVDA/RUDDS QRQRYD * RBYDYSUHHBARQ DANH\P LOD
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7 DQ\& RW
7 IDQVQDARQDOK IMRUHVRI | FRUXSWRQMLO & HOWDOBRXW. ( DWA{ XURSH
( XURSHIQ 5 HHIUK & RXQA.CH GYDRHG* WDQW( 5 & $G R

71PHWPH . 277 \WDQVARWHX

3SBMHFW /HDGHU

6LOYLD ODUWRQ 3K' $VVRFLDWH 3URIHVVRU
J)DFXOW\ RI SBROLWLFDO 6FLHQFH 8QLYHUVLW\ RI
%W XFKDUHVW

3RVW ®RFHHRMHDUFKHUV
(ISHULHQFHG 5HVHDUFKHUV ¢.p 1 poD $QWRQRYD *ROHYD 3K

&RQVWDQWLQ SUGHOHDOX 3T GHALR
SHVHDUFKHU ,QVWLWXWH IRV B py@YWLWXWH IRU +LV

(XURSHDQ +LVWRU\ % XFKDUWY¥W “¥PE8BHUPRPR $SFDGHP\ RI 6FL
&RRUGLQDWRU 1HZ (XURSH &ROOHJH
%XFKDUHVW $QGUHL 'DQ 6RUHVFX 3K’

$XIXVWD 'LPRX 3K' 3ULYDW BEWLHR v E X XGHDQ 3K' 5HVI
BwuH

, QVWLWXWH RI &XOWXUDO 6 I%?HP
&RPSDUDWLYH (XURSHDQ +L EHS%JODWLRQ EWXG

8QLYHUVLW\ RI /HLS]LJ %DEHT %RO\DL 8QLYHUVLW\ &OX

IXFLHQ )UDU\ 3K' 3URIHVVRAOMLFKD :DVLXFLRQHN 3K' 5HVHD
SLGHU 8QLYHUVLW\ ¥1LFRODH ,RUJD! ,QVWLWXWH RI

%XFKDUHVW 5RPDQLDQ $FDGHP\
O£ULD 3DNXFV 3K' 6HQLRU 5HVHDUFKHU

¥1 ,RUJD} ,QVWLWXWH RI +LVWRU\ %XFKDUHVW
5RPDQLDQ $FDGHP\ , QWHUQDWLRQDO $GYLVRU\ %RD

*fERU (JU\ 3K' 'LUHFWRU ,QVW

-XGLW 3£0 3K' 3URIHVVRU 3FHWLHBRO\DULVWRU\  3ROLWLNEL
8QLYHUVLW\ RI &0XM %XGDSHVW

$OH[ 5 7LSHL 3K' SVVLVWDEM, YR FMVRY 3k' 3URIHVVRU
BQLYHUVLW\ RI ORQWU«DO 7" c oo o a0l yiuvLw)

&RQVWDQ%D 9LQWLOA 3K' B6HQLRU 5HVHDUFKHU
¥1 ,RUJD! ,QVWLWXWH RI +LMWx¢RYWV Lk XOFRK@WHNV WK 3URIHVVR
5RPDQLDQ $FDGHP\ 8QLYHUVLW)\ RI $YLJQRQ



3KRR & RQWEMD -ITXIA. ( GRRIDCKRRIIOD
6RXUFH $ W DNWR

&21)(5(1&( 35(6(17$7,21

6L1D0 DIRQ

YO RMQJ BQG( GRRIDD
) UXGLQ 1 LORMHOWN
&SHOXUY S5RP QD $
& ROAMEXWRQ R \WH

+ RY R & RUXSWRQY

8 QYHIMIMS XWQRP DCHYDLFHBQ
s » Lo

VW VHPHVWHU 1

6LOYLD OBUWRRKLSDO LQYHVWLJD
(5& SURTMHENMERISUHVHQWHG WKH !
¥O9RWLQJ DQG (OHFWRUDO )UDXG
&HQWXU\ 5RPDQLD $ &RQWULE X\
+LVWRU\ RI &RUUXSWLRQ! DW WK
FRQIHUOGBMBXYG DRIOLWLFDO

'LV W UPQMAD Q J O H PHZJBUW DHOFAVL Y H
RI 6WXG\ LQ RBGIHEQ (XPF
RUJDQL]JHG DW WKH 8QLYHUVLWELC
%DUFHORQD RQ =+ -DQXDU\

7KLV SDSHU GLVFXVVHG WKH UR!
GLVWUXVW LQ HOHFWRUDO SROL
GHPRFUDWLF SHULRG RI OLPLWH
5RPDQLD 6SHFLILFDOO\ LW H[DI
WHFKQLTXHV IRU GLUHFWLQJ DQ
YRWH DQG WKH VRFLDO GLPHQV
WKH HOHFWRUDO FROOHJHV 7KF
TXHVWLRQV ZHUH :DV WUXVW D
XQGHUVWDQG WKH HOHFWRUDO
FHUWDLQ HOHFWRUV YRWH FRQV
FDQGLGDWHY DQG ZHUH OR\DO W
SDUW\ IDFWLRQ¢V FDQGLGDWHYV
¥WKH JRYHUQPHQW ! ZKRHYHU W
WKH WZR SROLWLFDO JURXSV W
&RQVHUYDWLYHV" +RZ WR XQGH.L
YRODWLOH YRWHUV¢ EHKDYLRU"
WKDW WKH QXPHURXV PHFKDQLYV
FRQWURO DQG LQIOXHQFH GHQR
PDLQO\ RI WKH FDQGLGDWHYV LQ
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%HFRPLQIRWROWKBLPXIR DQG (RPEMG LQAOMD O 1 DWHMND
ILQDQFHG ZLWKLQ WKH IUDPHZRUN RI WKH VHFRQG 6ZLVV &R
SURMHFW FRGH ) 52 &+ *UDQW 1XPEHU ,= =B

7KLV SURMHFW LV IXQGHG E\ WKH 616) 6ZLVV 1DWLRQDO 6FL
([HFXWLYH 8QLW IRU )LQDQFLQJ +LJKHU (GXFDWLRQ 5HVHDU
WKH 5RPDQLDQ OLQLVWU\ Rl 5SHVHDUFK DQG +5== 7KH &URL
$UWV 0$36 OXOWLODWHUDO $FDGHPLF 3URMHFEWYV LV D IXQ
&URDWLD +XQJDU\ 3RODQG DQG 5RPDQLD LPSOHPHQWHG >
PDQGDWHG E\ WKH 6ZLVV $JHQF\ IRU '"HYHORSPHQW DQG &RR

/LPHIUDPH . _27ZZ QHF UR SURJUDPV EHFRPLQJ D[ROR!

3B MH H¥ WRWU ([ WHUQDO FOODMFERWY &

&AWAOLQ "AUDQX 3K' 1(& $OGWRIGKYQLH 7ULJJ 3K' 3URIHVVF
(QJOLVK /LWHUDWXUH 8QLYHUVI

OHPEHUYV

2DQD &RMRFDUX 3K' 1(& $O0KPOWLPDQ ORXUDG 3K' 3URIHVV
DQG OLGGOH (DVW 6WXGLHV 6PL

$OH[DQGUD ,0LQD 3K' 1(& $OXPQD

/I[HFWXUHU )DFXOW\ Rl )RUHLRPL@BBUDWHDQ®BK' 3URIHVVRL

ILWHUDWXUHYV 8QLYHUVLW\ RNLBDRVRBEMVWKPEROGW 8QLYHU"

SDUWKPHRG ZLW]HUODQG 7TRPPDVR $0SLQD 3K' 3URIHVVR
3, $QQHWWH .HUQ 6W|KOHU 3BRKORWRIKVVHRWS ,VODPLF 3KLO
'"HSDUWPHQW RI (QJOLVK 8QaQIHYHVUW\WRIRARBDQYLD

+DQQDK 3LHUF\ 3K' 8QLYHU3DNERPIHHIUDRDQL 3K' 3URIHVVR
3KLORVRSK\ Rl (PRWLRQ DQG OR!
$EELH )UD\ 3K' 5HVHDUFKHBKLORVRSK\ 8QLYHUVLW\ RI %RC
S8QLYHUVLW\ RI %HUQ
JUDQFHVFD J)LDVFKHWWL 3K' 'LL
3DUWIKDIREGRDWLD RI WKH ORQJROLD &0XVWHU $XV
3, OLUNR 6DUGHOLE 3K' &URIDWGIHPQ BFBEHPQFHV
RI 6FLHQFHV DQG $UWV =DJUHE &URDWLD
HLWK +RO\RDN 3K' 3URIHVVRU
3V\FKRORJ\ 8QLYHUVLW\ RI &DO
IRV $QJHOHYV

*LRYDQQL 7DUDQWLQR 3K' 3URI
+LVWRU\ RI (PRWLRQV 8QLYHUVI



$ NH\ LQVLIKW IURP WKH H[SOR
SURMHFW LV WKDW PHGLHYDO QD!
IRU WKH UHDGHU OHVYV WKURXJK
PRUH WKURXJK HQYLURQPHQWI
HVSHFLDOO\ LQ ZDWHU\ DQ
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BIRPLQJ $[RGRPWOHY PHGLHYDO

(XURSHDQ WH[WV WKDW LQYLWH UHDGHUV DQG
OLVWHQHUV WR WU\ RQ UDGLFDOO\ GLIIHUHQW ZD\V RI
EHLQJZQRW MXVW RWKHU KXPDQV EXW DQLPDOV
SODQWY REMHFWV PRQVWHUV VSLULWVY DQG HYHQ
SHRSOH FDVW DV QRW TXLWH KXPDQ ,QVWHDG RI
WUHDWLQJ WKHVH DV PHUH V\PEROV ZH ORRN DW

KRZ QDUUDWLYHV QXGJH DXGLHQFHV WR VLPXODWH
WKRXJKWV HPRWLRQV DQG VHQVHV WKDW GR QRW ILW
PRGHUQ ERXQGDULHV EHWZHHQ KXPDQ DQG
QRQKXPDQ PLQG DQG PDWWHU 7KH SURMHEWG¢V

DLP LV GHYHORSLQJ D QHZ FRPSDUDWLYH WRRONLW
IRU XQGHUVWDQGLQJ KRZ PHGLHYDO FXOWXUHYV
LPDJLQHG HPSDWK\ DQG SHUFHSWLRQ DFURVYV
ODQJXDJHV DQG UHJLRQV ORQJ EHIRUH PRGHUQ
SKLORVRSKHUV DVNHG ¥:KDW LV LW OLNH WR EH D
EDW"! PHGLHYDO ZULWHUV ZHUH DOUHDG\ DVNLQJ

DQG PDNLQJ WKHLU DXGLHQFHV IHHO ¥:KDW LV LW
OLNH WR EH D WUHH D VZRUG D EHDVW D VSLULWZRU
D VWUDQJHU"!

7KH ILUVW VHPHVWHU LQ R
HYHQWIXO DOWKRXJK LW L
HISORUDWRU\ VWDJH RI WK
FRQVROLGDWHG WKH SURM
PHWKRGRORJ\ DQG EHJDQ

SXEOLF IDFLQJ UHVHDUFK F

OHFWX
U ¥
H ,PDJ
WAVAR

$ NH\ PRPHQW ZDV WKH ZRU
6SOLW &URDWLD =+« 2FWRE
DOO SDUWQHU WHDPV 6ZL
&URDWLD DOLJQHG WKH SU
DQDO\WLFDO YRFDEXODU\
SODQ HQVXULQJ WKDW WK
FDQ EH SXUVXHG DFURVV W
FRUSRUD ,Q SDUDOOHO W
SUHVHQWHG HDUO\ UHVXOW
LQYLWHG YHQXHV DW WKH
(R (PRWLRQWRQ 6HSWHPEH

&AWAOLQ "AUDQX DQG
GHOLYHUHG D MRLQW SDSH
ODULQH (PRWLRQV LQ 20G )
20G (QJOLVK (OHJLHV ! DQG

LQ
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VW VHPHVWHU 1

$ IXUWKHU PLOHVWRQH FDPN RXQEVFDSEBIY WH[WXUHV UK\WI
&RMRFDUX¢V JXHVW SUHVHQWIMHILRQ® ORFROKWUDLQWVZWKDW
SRPDQLDQ 6RFLHW)\ IRU %\]DWWDRBOMH BWDQGEFLNHDN UHODWLRQDO
'"HFHPEHU ¥$ /IDWRXUVBQI$FSRSQUWDE®HG
WR +RSH DQG +HDOLQJ LQ OHGLHYDO
%\]DQWLXP WKe WK &HQWXAKIHNVKISRANKKVLY ILUVW FU\WVWCEL
VHUYHG DV D IRFXVHG GHPRDWIWRUBRDLRL@® R |HPRAVWRE@YV'! FDVH
SURMHFW FDQ FRQQHFW QDWHKDWSEMWI ISEG EY SHKEFW WX HD QW LQH Z
WDNLQJ WR EURDGHU QHWZKRSY RHORQ®XMD/QQHWZRUNHG S
DQG VXSUD KXPDQ DJHQF\ BRIGHHMWRMHFW D FRQFUHWH FRP¢
HOQYLURQPHQWY VDLQWY PDWHIWHWY PHGRPSDUH KRZ GLIIHI
ZLWKRXW FROODSVLQJ WKHRUQW RWLHRH POOHIRWKHUQHV YV
SV\FKRORJLFDO WUDQVSDUHQF\
$FURVV WKHVH HYHQWY RXWD QWAHKRRU UGILKIBSE WL HQFH LQ WKH
VKDUHG DSSURDFRWWKBMFRPHYZHHQ EHLQJY PDWWHU DQG
UHPDLQV DWWHQWLYH WR HPERGLHG SHUFHSWLRQ
DQG DIIHFW ZKLOH VWD\LQJ DQFKRUHG LQ FO&A{WAOLQ "AUDC
UHDGLQJ DQG JHQUH VSHFLILF DIIRUGDQFHYV
HOHJ\ ODL UKHWRULFDO H[HUFLVH 1R VFLHQWLILF
SXEOLFDWLRQV ZHUH SURGXFHG GXULQJ WKLV ILUVW
H[SORUDWRU\ VWDJH DV SODQQHG LQVWHDG WKLYV
SHULRG ZDV XVHG WR VWDELOL]H WKH FRQFHSWXDO
WRRONLW DQG WR FDOLEUDWH LW DJDLQVW IHHGEDFN
IURP GLIIHUHQW GLVFLSOLQDU\ DXGLHQFHYV

3KRR 2 DD& RWHIX Dfﬁ$(B[ DRAD, D SUHHINY

)RU ZH KDYH SODQQHG | RouWrmakipHNy FRSHDIRQ
UP 0 $36* 5HHUK RQWH6 SRAIKWRU O] H5

ZKHUH ZH ZLOO VKDUH RXU ZE\Rglg)r\g&wmm& > AREFD
,QWHUQDWLRQDO OHGLHYDO &RQJUHVV 8QLYHUVLW\
RI /HHGR HPRWLRQVSRQ Y(IDWW.KN \

RI 2VORDQLPDO REMHWGX VDYRLU P«GL«Y
8QLYHUVLW« GH 3DX HW GHV 3D\V GH O¢$GRXU
DQ6220%$7+,$ $QLPDO %HKDYLRXU DQG
(QYRQUPHQROIFFTRUBSSHRWLYHV U
$QWLTXLWHNWFR@MKHHBYLW\ Rl $SWKHQV

2Q0H QHZ LGHD HPHUJLQJ IURP WKLYV

H[SORUDWRU\ SKDVH LV WKDW VLPXODWLRQ LQ
PHGLHYDO QDUUDWLYHV PD\ RIWHQ EH OHVV D
PDWWHU RI LQKDELWLQJ D IXOO\ LQWHULRUL]JHG PLQG
DQG PRUH D IRUP RI HQYLURQPHQWDOO\

PHGLDWHG SHUVSHFWLYH WDNLQJ WH[WV UHSHDWHGO\
EXLOG RWKHU WKDQ KXPDQ YLHZSRLQWYV WKURXJK
VKDUHG PLOLHXV HVSHFLDOO\ ZDWHU\ DQG FRDVWDO
HFRORJLHV DQG WKURXJK GLVWULEXWHG FXHVZ



3KRRY $ \HBRARQR SKRRVILRP WHURHDUAK JURXS P HAMI VR WH I LLIWAKEP
$ ERYH & [P LCBolYX DQGP HP EHWR WH32 / $5,6 JURKS / HWS$ QAUHD( 100X
SLIKWL (& 7 ( &+ JURXS



5 FWDURK * URXSVIQMDMGE) 1 ( & $OP Q2
LQPXEDRY/I RUIXVMUH SURWRWDQG CESTFDARQY
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THFKQRROEXOWXNXPDQLWLEHV (&+ LV D PXOWL GLVFLSOLQDU\ U
HVWDEOLVKHG DW WKH LQWHUVHFWLRQ RI WHFKQRORJ\ VRF
ZLWK 7KH ,QVWLWXWH IRU /RJLF DQG 'DWD 6FLHQFH ,/'6 %>

6LQFH

&RUGLQDWRUYV

$QGUHHD (¥DQX 3K'1(&$O AN QGLGDWF
WHQXUH/HFWXUHU[NNBQLY }ﬁaggD@ W\ RI % XF
JDFXOW\ RI 3KLORVRSK\ § S

)DFXOW\ Rl %LROR.
SXEOLFDWLRQV &RRUGLQDW 5HVHDUFK 6FLHQWI

IRU SHVHDUFK DQG |

5A1YDQ 1LFROHVFX 3K 1@&§% FKQRORJLHV %XFKDUH'

OHPEHUYV ,

$OHF %AOATHVEX 3K’ $VVRéKﬂ@Eé%§%5%§ Vi
5R\DO 5RDGV 8QLYHUVLW\ +% \s R RO 0
(QJDJHPHQW DW &DVD 3DOHRORJX

&ULVWLDQ 'XFX 3K' *HQHUDO ODQDJHU RI
WKH &HQWUH IRU $GYDQFHG 5HVHDUFK LQ
ODQDJHPHQW DQG $SSOLHG (WKLFV
&$50%( %XFKDUHVW

JORULQ *RIJLDQX 5HVHDUFKHU DW %LWGHIHQGHU

$QGUHL 6LSRt 3K' $VVRFLDWH 3URIHVVRU DW
8QLYHUVLW\ RI % XFKDUHVW 'HSDUWPHQW RI
&RPSXWHU 6FLHQFH 6FLHQWLILF 5SHVHDUFKHU DW
6LPLRQ 6WRLORZ ,QVWLWXWH RI ODWKHPDWLFV RI
WKH 5RPDQLDQ $FDGHP\ OHPEHU RI WKH
HIHFXWLYH ERDUG RI ,/'6

OLUFHD 7RERfDUX 3K' $VVRFLDWH 3URIHVVRU
DW 3RO\WHFKQLF 8QLYHUVLW\ %XFKDUHVW



VW VHPHVWHU 1

7KH 8VH RI1 $, LQ 5HVHDUFK
DQG 6FLHQWLILF :ULWLQJ

$UWLILFLDO LQWHOOLJHQFHXWRRMY RQYGSOWRROV LQ JHQHUI
ODQJXDJH PRGHOV LQ SDUWURXEGDUFRXUBIQG/EGLMRWH EH D PR
DQG PRUH LQWHQVLYHO\ LQZHRWRUZDWEZUPKWRBG WKDQ SUH
VFLHQWLILF ZULWLQJ DFURWDGRBPDLDIMVK HWKLFDO XVH UHT
VDQFWLRQV IRU WKLQJV WKDW |
7KHUH LV QR UHDVRQ WR E HOHHF H DWKD WRVEUR WHUBIQ\Z D\ " , 1
ZLOO VORZ GRZQ RU ZLOO UHYWHGBYWMFDRVWQP K, XVH ERWK LQ
VRRQ 3UREDEO\ HYHQ WR DY¥WNLWVQWFBX®RR® ® RWQDEHKDY LR U
EDG WKLQJ"!' LV D OLWWOH RDWIB L WKRLLOVJ VUBILY H HZGHWHD GI\W F -V
LQ PRWLRQ DV ZH FDQ ZHO G RHMIUDQ MK BRAK\D VW ULFW O\ EHF
RYHUOHDI WKH DGRSWLRQ DWW K8 QWU RGALHI $T,X IEWKM R F XV
IDVW LQ VRPH ILHOGV ZKLOWHRANRHB KOTWHWIDMW X UBIFHQWLYL]
VKRZV WKDW GLVFORVXUH UBM/MHYD RV $U KX \FIR DQG NONR EHOS
ORZ LQ DOO ILHOGV 6R PD\DK\WRRNYKHY QBWILNW DQ DXWKR
TXHVWLRQ WR DVN ZRXOG EB LW RORVFDIQRZHWKH\ XVH $, VSHF
PDNH RI LW"! RU !+RZ FDQ WHKHV HIHI WK DQIEGSIURWR FWLRQ RI
D JRRG WKLQJ DIWHU DOO"!' KHOG DFFRXQWDEOH DOO DORQJ
DQG VR RQ
6XFK TXHVWLRQV DUH RIWHQ WKH IRFXV RI RXU
GLVFXVVLRQV DW 1(& 7(&+ HKDVUHWGZDERXUVH MXVW RQH [
ORRNLQJ DW ZD\V WR SURE OGHPEDMWMLDE QR HIKLVVMRAHEZK\ IRU DC
WKDW DUH FXUUHQW DQG SUZHVYXHYJWRQHRDOQ QHLYE WKH GHEL
WKDW DUH QRW DOZD\V VW UDEB}MW RWADHIOE RQ RSHQ JURXS
FRQYHQWLRQDO ZKLOH WDNLHDIG\DWWR\DPPRPKRODWHKIRDQ\ DQ
RQH DERYH DW IDFH YDOXH
$QGUHHD (tDQ>
Y)RU H[DPSOH FRXOG WKH LQFHQWLYL]DWLRQ RI
UHVHDUFKHUV WR EH PRUH RSHQ DERXW KRZ WKH\
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(VAP DMG\KDH 6 R //0 P RAULHG\HIMPVIQ SCBHULQARGXPWRQVRYHUMP HEFLRW
CFDGHP LF YHOXHY IRFXMQ) RQ LOARGXPARQVDAKHP RINFRQLMM® DYDLOEGHRRRQ

6RXUFH :  H[LQ/ DY) HADD YO [BSIQ) WHLQRUDIQI X\HR! / / 0 VIQVAHWILF SSHY
DU LY SBSUQNY LY

3DSHYQVFXWWHE GXUQI WH1L (& 7 ( &+ \HP LODW/

$0DQ 7XULQJ ¥&RPSXWLQJ GDPKUH BBULUBRBOO ¥-XVW %HFDX

,QWHO O DIKQGF H | 3DUDQRLG 'RHVQC¢W OHDQ 7KH\¢

DPLH 6XVVNLQG ¥1JLMMM)§§§&E?XI FKD S VR ChHl i

%ORRPVEXU\ )CE§W$MﬂKHRU\memNVLS
3XEOLVKHUV

IXFLDQR )ORULGL DQG $QQD $VFDQL

¥$XIJPHQWHG 'HPRFUDF\ LQ SEWKRBQG (YDQV¢V FKDSWHU ¥7Kt¢

$, 6\VWHPV IRU /HILVODWLYHQJQQQRYOMMW- RQG $UWHOQFH DO ,Q\
LQ WKH ,WDOLDQ 3DUOLDPHQW i j0LQ{HY
ODFKLQHV

%D+DPPDP $6 ¥%DODQFLQJ (QURVBWIREEGP QG - 6HERCV
,OWHJULW\ 7KH 5ROH RI $, (ORWLAVHPRE R DIYOPHQW "HVLIQ ¢
6FLHQWLILF :ULWLQJ! 1DW 6FRSBOHHS

*LOOHV ( *LJQDF ¥7KH $, SWWULEXWLRQ *DS
(QFRXUDJLQJ 7UDQVSDUHQW $FNQRZOHGJPHQW
LQ WKH $JH RI $,; ,QWHOOLJHQFH



VW VHPHVWHU 1

5281"' 7$% (

$ UNADD 1 DMUDD

2Q 'HFHPEHU WKH JURXS KHOG WKH
URXQGWDEOH ¥$UWLILFLDO" 1IDWXUDOO\ ! GHGLFDWHG
WR $OH[DQGUX % ARMAPHDWFKCY ERRN

&KDH)1Q WHKRI $UWLILFQP® ,QWHOOLJ

1 D WHX MRO M/ O GRW K W IBFFK @R @ R J \

6SULQJHU

7KH SUHVHQWDWLRQ ZDV IROORZHG E\ D OLYHO\
GHEDWH WDFNOLQJ KRZ $, L QW HBWE MR, L wk
HQYLURQPHQWDO SROLWLFV WHEKQRORJLED O Y
JRYHUQDQFH DQG FRQWHPSR JEX mmmm

QDUUDWLYHV DERXW QDWXUH, B M R F

WKDW UDLVHG WKH LQWHUH V W K kB Gk 6 BB
RQH RI D UDWKHU SKLORYVRS KlAGRMHER $ oo OO 1@
GDWECDOWLPDWHO\" $@IEVAIO QW & F-HINDUHEXAHE YIMRQ R KXP QW WDV

WKH HFRV\VWHP RI $, HQJL Q HENYREBHBMHEHT XBIGE
QR FRQFOXVLRQV ZHUH UHD F MINRFQ WA WD) IGR RAMRVR
GLVFXVVLRQV VSDUNHG LQWHUSRYMEQ QJ PRPHQWYV RI
UHIOHFWLRQ RQ WKH GHHSH U &SPHE KM, RZiiEp p by
UDWLRQDOLW)\ DQG LWV UHODWLRQVKLS WR LQIRUPDWLRQ

GDWD DQG TXDVL DXWRQRPR%{%@%&?%@M&&M;BWBW

JDWKHUHG XQGHU WKH XPEUHOOD R KI$HHGGKVIK 1Q
8Q.YI—UANRI&[II]RQ.DU/LQ—1



SDJH _ DFD

(QYLURQPHQWDO +XPDQLWLHV (+
7KLV UHVHDUFK JURXS LV DQ LQWHUGLVFLSOLQDU\ FROODER
DQDO\]H WKH GHYHORSPHQW RI LGHDV DERXW WKH QDWXUDC
EHWZHHQ KXPDQ DQG QRQKXPDQ VSHFLHV DQG WKH HQYLUR(
VFLHQWLILF DUWLVWLF OLWHUDU\ DQG VRFLR HFRORJLFDO

6LQFH

7HDP PHPEHUYV ¥YH[WUDFWLYLVP! DQG ¥QHR H[WL
9DOHVND %RSS )LOLPRQRY wo@wwwwamu ZD\V LQ ZKLFK
BURIHVVRU RI 5RPDQFH 5RPRQQ&B >éGLJ|d)\hEDO EDSLWDOLYV
JULHGULFK 6FKLOOHU 8QLYH PL'_bQJ pdtUrFQB\USDWKLDQ H

&RVPLQ .RV]RU &RGUHD 3K'Of(k-EOH DV ¥ZRRG DQG RLO UH)

$OXPQXV 3RVWGRFWRUDO 5HVHDUFKHU 1HZ
(XURSH &ROOHJH DQG 5HIJLRQXNOVEHEBPRVHQWEBWLMHDPLQHG K

RI SRPDQLD (XURSHDQ 6RFLSEMWRHRWVHYV SURGXFH HQYLURQP
(QYLURQPHQWDO +LVWRU\ pQoG YDULRXV IRUPV RI HQYLURQ

&RVPLQ OLQHD 3K' 1(& $OXIPC%E\PJ JHQGHUHG UDFLDOLJHG

3RVWGRFWRUDO 5HVHDUFKHW oY VORWHIW WKH WHDP LQYL
8QLYHUVLW\ %UQR $GULDQ 1LFRODH )XUWXQA WR M

DQG WR SODFH WKH KLVWRU\ RI
$GULDQ 1LFRODH )XUWXQA SK<H:RQGHG FWBWH[W RI WKH JOF
WKH 5HVHDUFK ,QVWLWXWH gRY W XPIOPVR RWKHH BWKURSRFH
WKH 5RPDQLDQ $FDGHP\ UDFLDOL]HG DQWKURSRFHQWULF

H[FOXVLRQ DQG GRPLQDWLRQ ¢

H[WUDFWLYH SURMHFWY &RVPLC
'XULQJ WKH WLPHIUDPH 2FWREFHUWHG *RQ WKH UHODWLRQ EHV
_DQXDU\ WKH JURXS FROW{EQRH®RWIVROHDQBVQRWLRQV R
RI UHJXODU PHHWLQJV SXEGKXPWXHQO®\KBQIGNDJIH 'LVFXVVLI
LOQGLYLGXDO DUFKLYDO UHVBDRX¥E KDYH IXUWKHU IRFXVHG R
7KH\ HQJDJHG ZLWK XS WR GHFRHF WALKAH.FEW M B/ IDRDB® WKH ¥QHZ P
IUDPHZRUNV WR EHWWHU X QHUMRDPEH BRDO KXPDQLWLHYV
VHPL SHULSKHUDO ODQGVFDWHKMRULR XY GRQKSD WK V
6RXWKHDVWHUQ &DUSDWKLDQ ORXQWDLQV ZHUH
WUDQVIRUPHG FRQWHVWHG DQG UHLPD@&RYRAGQ RV]RU &RG L
EHWZHHQ WKH V DQG WKH V XQGHU
H[SDQGLQJ H[WUDFWLYH UHJLPHV 7KXV WKHLU
UHVHDUFK UDLVHG QHZ TXHVWLRQV RQ KRZ WR
DFFRPPRGDWH WKHRULHV GHDOLQJ ZLWK
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VW VHPHVWHU 1

7 KHYQHZ. P DMUDOMWY LVDURHQW
\KUWQ WHKXP DMV WDAHMLON
KRZ Z HXQGHXEDG P DAMJ QDMUH
DOGWHSK\ IFOXY. RUG , QUMIGR
\FHQ) CDMUHDARP HMLQ) KXP DQV
FROARCRUX\H \WWHQHZ P DAMUIDD
MU \FHVKXP BDVOG QRQ KXP BV
D/GHB0 LOMIPRQQHAMS

1Q OHOAQ) HIFK RWHU

9 IFRUYIXQHU 3RHN HR%RJ] DWKRZ VKLVRZ Q KHIG WHSXP SNIFN UGEH GQGASH
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SDJH _ DFD

SROLWLFYV /HIJLWLPDF\ DQG 5HSUHVHQWDWLRQ LQ

6WUDLQHG 6RFLHWLHV 32/$5,6
7KLV JURXS H[SORUHV WKH 58WXbLWRYLRQV D GLITHUHQW L

FRQWHPSRUDU\ GHPRFUDWLPHFAYPYRWHFWLRQ RITTUHH VSt
KDWH VSHHFK DV ZHOO DV D PXt

6LQFH WKDW HVFKHZV LQ PRVW FDVHV "
86 SDUW\ VA\VWHPZKDYH DW OHD\
DWWHQXDWHG WKH LPSDFW RI S
SRODULJVKWLRWQRDGHU SKHQRPHQ
VRUWLQJ DQG VWDFNLQJ PXOWL!
/HDP PHPEHUYV LGHQWLWLHY LQWR RQH RYHUDU

SGHOLQ 'XPLWUX 3K' 1(& $QXPNXM WwHY DUJIXDEQ\ WKH FXU
$VVLVWDQW 3URIHVVRU 1D YHIVE W BlviRro Lo w

6FLHQFH DQG 7THFKQRORJ\ %
SDUWLDOO\ DW SOD\ LQ PRVW (X

&DPLO 3aUYX 3K' 1(& $OXPQRZHYWHWRANEWKXURSHDQ VRFLH\
3URIHVVRU 8QLYHUVLW)\ Rl %®EKRDUMHOAWIHVLOLHQWZDQG WK

UHFHQW SROLWLFDO KLVWRU\ LV
SOH[DQGUX 9RODFX 3K' 1(&gSPXFPQHY RI TXHVWLRQV HPHUJH
SVVRFLDWH 3URIHVVRU 8QLYEHVEWIRIPXRKBYHRYE Y boo v

WR H[SORUH WKHVH DQG RWKHU

UHPDLQGHU Rl WKH DFDGHPLF \H
7KH PRQWKO\ PHHWLQJV KDWWKUQKWH DGGOLEPWIHRQV WR 5RI
RQ WKH RULJLQV IRUPV DQGXGERBRPWOWH¥HDUFK JUDQWYV WHF
LPSOLFDWLRQV RI SROLWLFD® IR& DAQHDWKIFRKQTXHVWLRQ ZR)
WKURXJK LWV GLIITHUHQW PHDHWRBW WYWXFREDQHOBQ FDVH L
LGHRORJLFDO DIIHFWLYH HMRFWKB $RURSHADQ IRUPV RI SRO
$PHULFDQ DQG 5RPDQLDQ FRWKWHEWRDGKUV(XURSHDQ SOXUD(
FRPSDUDWLYH DSSURDFK D CGGRRDW W KIE $H)EMULELSBRWVS | XU\
WR H[SORUH ERWK WKH WUDQKDWWIMRQBIWIRURMMKRISROLWLFI
NQRZOHGJH SURGXFWLRQ D GGQMPLFXOPIWILRMD WIQBWLRQ GUL
WKH FRXQWU\ VSHFLILF DUWXEX\OKCHUL B N UAL'W K KK BERV W -
KLVWRULFDO URRWYVY ,W DO WR FDH IMIHWV DIDHEY GHK/HIQHG FRQV
LGHQWLILFDWLRQ RI VW UD W DHVZ RRIN B BMPKRIFW W RS X FHG D (
UHVLOLHQFH DGDSWHG WR BRI LSDIURDICF cRPUXDA¥H ® I WKH
ZKLFK SRODUL]DWLRQ PD\ DILQF® XGYEH WKURXJK WKH GHYH
VRFLHWLHV 7KH JURXS H[DMLQBIEOWKH. GBQWH[ODVV ,Q WKFE
WKDW JHQHUDWHG 86 VW\OHSRRRQW\WDXSSRODHU LD WORA VW
FRQVWLWXWLRQDO FKRLFHV\\DWWPR SWKMWYWMUAWIEMD RI D S
DQG D KLVWRU\ Rl UDFLDO HPKAFKLROHGZKLRKEIBERWK D QRU
QRW HDVLO\ ¥WUDYHO! FRQHPSWX DDA BOBVXSSRVLWLRQ L
LQVWLWXWLRQDOO\ WR PDQ\ (XURSHDQ FRXQWULHYV
,Q (XURSH WKH GLIIHUHQW PHGLD ODQGVFDSBHOLQ 'XPLWU
ZLWK SRZHUIXO DQG UHJXODWHG SXEOLF PHGLD


https://www.transcorr.eu/silvia-marton/
https://www.transcorr.eu/silvia-marton/
https://www.transcorr.eu/silvia-marton/
https://www.transcorr.eu/silvia-marton/
https://www.transcorr.eu/silvia-marton/
https://www.transcorr.eu/silvia-marton/
https://www.transcorr.eu/silvia-marton/

VW VHPHVWHU I

<LGA VK &XDWQQMKDU 5RPDQLD

SURMHFW QXPEHU 31 ,9 3 35( +( 25*

6LQFH

&DPHOLD &UAFLXQ 3K' 1(& $0OXPQD
$VRFLDWH 3URIHVVRU LQ -HZVLK 6WXGLHV
8QLYHUVLW\ RI % XFKDUHVW

JURP 2FWREHU WR 'HFHPEHU ZLWKLQ
WKH IUDPHZRUY& )ROWRBVKLSV p
$FDGHPLF 5HVHDUFK ([FHOOHQFH DQG ,QVWLWXWLRQDO
'HYHOR BPQI@MG E\ 8(),6&", |,
FRQWLQXHG GHYHORSLQJ D ODUJH VFDOH UHVHDUFK
SURMHFW EXLOGLQJ RQ P\ STKHHYS B R WM FSEMR NDHPW WR H[SODLQ
<LG G LVEMEXQ ,QWRHPDZDWDW 5 BRSXODULW\ Rl <LGGLVK WKHDW
DOVR FRQGXFWHG DW 1WRXYURSHRPSDQLHVZ?DPRQJ QR
&ROOHJH DQG IXQGHG E\ 8()DpRG,L HHHAMHAHH@ (DVW DQG &HQWU
DQG 7KH QHZ SURMHRW Z2KBP GG% WRMW VSHDN <LGGLV
UHVXOWY REWDLQHG IURP WIK®DSR PH Q WI/QFKDWHXUDO LQIOXH
VWXG\ LQWR D EURDGHU FRFEOUWDW LY I HDWRG PDUNHG E\ 10}
WKHRUHWLFDO IUDPHZRUN DEHPUMALWIPQD QMK H YLHPGS IDFQW L -H Z L\
RI <LGGLVK WKHDWUH LQ WKM L\QV$I$ BIDW VKM R QLRMLDW LY H
QRQ -HZLVK VRFLHWLHV DFURVNWQWVWLRQ GRWBHQWDDO FROOI
(XURSH SDUWLFXODUO\ LQ BRMRDQEIRQMKIMIRBRURF]\ (/7( %X
&]HFKLD 6O0ORYDNLD /LWKXDRQD XROBDQYWRBPY® UHVHDUFK V)
SRWHQWLDOO\ S8NUDLQH 'XUZ@XWKDWYGRWIOR®QV ZKHUH , F
, HHIWHQGHG WKH GRFXPHQWMWIBRS KLGIGOHRAWHBOFAXQG 'U %HC
UHODWHG WR WKHVH FRXQWDWHW KPBRIUNNG RQLW\ RI 2U0«DQ\
LGHQWLI\LQJ DQ DSSURSULDIWB QRZVRKWUBWLFDWHG E\ /( 6WXGL
IUDPHZRUN IRU WKH SURMHFWRU BGE FREOMA OWKXG\ , DOVR RU
HITRUWYV WR HVWDEOLVK D QHRUARUR R IRFR O & B ELFPSIRW MWIIQ F H
LOVWLWXWLRQV DQG UHVHDVWKIBUWY DQG GHOLYHUHG D OHF
$W WKH VDPH WLPH , IXUWKWHKHDIWWWOROHGWKHZDU 5RPDQL
VWUXFWXUH Rl WKH SURMHFAMRISUR Y LVBERETCOQRP \WQWOLHEGX W H
x:H GRQUW KDYH WR XOE H U VBWIXEG RK B ROMMHPE H U
7KHRIQ -HZLVK 5HEBSWY RHY KRH XW U
LQ (DVW MDIDGRIBHHQWRPH ,QVLIKWV LQWR &DPHOLD &UAFL:
7 Q V Q D VRIPFPXMQ@ FD WD R @ FIXQ@GV X U
70U LQ D 5DGREWVGILW.QJ &
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SDJH _ DFD

7KH RXS URBWQRYRRDLFD O 5V B GE BHH V

6LQFH

7JHDP PHPEHUYV

/EV]OW )RV]Wp 3K' 5HVHDU
IRU 5SHVHDUFK RQ 1DWLRQD
1DSRFD

*LXVHSSH 7DWHR 3K' 1(& $
6HQLRU 5HVHDUFK YHOORZ
JHLS]LJ

&AWAOLQD 7HVAU 3K' 1(&
5HVHDUFKHU 5RPDQLDQ 3H
%XFKDUHVW

3KRR &AKDD7 RAUDNMH6RQIF 7 XU FRQY HIHAH
RUDQ]HGE 7 KH$ WFP D0} LQH DAKH1 DARQDD
7 KFHDAH 9XFKDRW  » 1 RYHP EHU

K 7 KHS \WF \WIHDMFP D) FRP

*$5'




38% ,&%$7,216

I Q) RIW FKOBWMNKEP MWMG  CFRHBWMG
¥ IDSRD1 DARQODP 7 KH, QMODARYID
5RP DQLO RYHP HOAV 5 HAMWME LQ$\ KD
.DD1lD . @P HV +DERRY

' IDSRIVDQGO0 LIWDNRY ( GZ DG ( QD3N
|RUNFRP LQJ 1Q

/ @) RIW P DQX\FUSWXEP \WMG  CFFF-BWMG
Y0 ICRUMH/IQS RP DQYDLP IGWHS5 MHR
6RYHIHI QAXABROAR |RUWHTXOUM® NRXUODD
267 : (67 ( XURS DMAH3HYSHNANQ
IRWFRP LQJ 1Q

6LP LRQ3RS DQG* LX\UHSSH7 DMR ¥ DARCDDXV
+ DJLRSRDAFY 2 WWRER & DORQ] DARQLQ
SRPOQDDQG5XWD  + ! LQ3RDNDD
TKRR\ « ' HHPEHU

BLOID2 P HHAR DQG* LX\HBSH7 DAMR ¥7 KH
&RQMHMRQR + HIMW HOQG WH+ HMBHRI
&RQMHMRQ 7 Z R&DHEWAH/IRP 7 IHMWR
Q5 HDIRY

9 DBUD) CELHM/IDQG* LX\EBSH7 DAR ¥ [ SBUQ)
5 H LIRQDQGO LI DARQ 6SDADD 1QWHS$ GLCH
$UD 7 KH6WO DIN5 RP DQID2 WNMRER] & KXUK
Q7 UR! 1Q, P P LIDQAL KUMMIQ\WY 5 HIJLRXY
0 LIWDARQIURP 5 RPOQDWR,\BD HAWGE\ 0 DR
* XJ@P L / RQERQ 300WYHO OFP LAY

SS

* IX\HBSH7 DMR ¥ ) HZ 7 KIQIVWH& KXUK

UXLTLQ) , QoA 7 HIYS V$ ERX& RQMP SRUILY
5RP OQD} 1Q1 HZ ( XURSH& RWMIH< HUERRN
. YRO Sss

SKRR
/B](Il) R W FRQGXAMYI DZ RINKRS RQ
¥ QMURSRE] LHXO QCDOMVR 5 WD
DAH 3 URMXBIDNY KFRR]LHIJQXAM#;!FW\AE&UWD

k %HN fNRV






3XECE Z RIMKRSV UIRXQREEGY FRQHHAHZ
NQRZ GG HWDQUHUDOG LOMEN\ASTIODY GDRI XH
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e 2 AREHJ
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$ QIFKMBAD\AY IH
6HSWP EHU

7 DQDIRTO, AEHDDP [Q
5 HILRDOR ROM W
1 RYHP EHU

086,8/ (1&2817(56
JRP 6FK,QEHUJ WR 7KRPDV 0DQ(
'"HFHPEHU
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'"HFHPEHU
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2FWREHU



SKRR &DXAX2 BAD 1 (& $CP Q

1 DARDX [IIFHIRJ7 RXAMP & DSDKEDY

3KRR 7 KHYDINGHD 0 0P DDGHMGHS HRWS RP DUBD3RYMG 2 1 7 &DHY

:25.6+23

6DLOLQJ WKH :DYHV %H\RQ(

7TUDQVQDWLRQDO (QFRXQWI

5HJLRQ GXULQJ WKH &ROG
2FWREHU

&RQYHQHU
&ODXGLX 2DQFHD 3K' 1(& §

3DUWLFLSDQWYV
$OH[DQGUX ' $LRDQHL OLR
5RU\ $UFKHU &RQVWDQWLC
$OH[DQGUD %DUGDQ 0DXUL
,XOLDQD 'XPLWUX $OH[DQG
2UD]JLR ODULD *QHUUH 7HW
$OH[H\ .RWHOYDV &ODXGL>
&RULQD 2SUHD 9DOHQWLQL
,ODULD 6LFDUL $GHOLQD t
7D\ORU =DMLFHN OODGHQ =

7KH SXUSRVH RI V6B HQZRIUIN \
WKH :DYHV %H\RQG WKH 1D
7UDQVQDWLRQDO (QFRXQW]
5HJLRQ GXULQJ WKW BROG
FRQVWUXH WKH %ODEFN 6HD
RI WUDQVIHUV DQG FRQYHU
WKH &ROG :DU HUD ZKLFK |
,JURQ &XUWDLQ GHVSLWH L
ULSDULDQ FRXQWULHV IURF
6RFLDOLVW %ORF DQG $VLE
WUDQVQDWLRQDO SHUVSHE
DLPHG WR H[DPLQH FXOWXL
FRQVXPHULVW SUDFWLFHV
&RDVW IURP WKH V XQW
Y%

7KLV ZRUNVKRS ZDV I XQGHC(
8QLYHUVLW\ RI 6W *DOOHQ
*RYHUQDQFH DQG &XOWXUH
SDUW RIOWKNQ@HWLDWLYH IR



:25.6+23

7KH +RULD %HUQHD )RXQGDWLRQ LQ WKH

&RQWH[W RI WK &HQWXU\ $SUWLVWLE /HIDFLHV
2FWREHU

&RQYHQHUYV
,ULQD &AUAED+ ,RDQD O0AJXUHDQX
$QFD 2URYHDQX O0DJGD 5DGX
tWHIDQ 6DYD ,RDQD 90DVLX

SDUWLFLSDQWYV
/ILVD /H )HXYUH 'DQLHO *UY%

L RODQGD &RVWLGH ,ULQD %LW]DQ
,RDQD 0AJXUHDQX

7KH ZRUNVKRS DLPHG WR IRVWHU DQ RSHQ

SDQHO GLVFXVVLRQ RQ WKH NH\ FKDOOHQJHYV

DQG UHVSRQVLELOLWLHV IDFHG E\

IRXQGDWLRQV GHYRWHG WR DUWLVWV

LQFOXGLQJ PDQDJLQJ DUWLVWLF OHJDFLY

VHEXULQJ ILQDQFLDO UHVRXUFHV DQG
QDYLJDWLQJ UHODWLRQVKLSV ZLWK FXOWXUDO
LQVWLWXWLRQV ,W DOVR VRXJKW WR HQFRXUDJH
SDUWLFLSDQWY WR VKDUH H[SHULHQFHV DQG

LGHQWLI\ XUJHQW SULRULWLHV ZKLOH

H[SORULQJ QHZ DEWLYLWLHV DQG

VWUDWHJILHY IRU VWUHQJWKHQLQJ WKH

ORFDO DQG LQWHUQDWLRQDO SUHVHQFH
RI VXFK IRXQGDWLRQV

7KH FROORTXLXP ZDV RUJDQL]JHG LQ
FROODERUDWLRQ ZLWK 6DORQX0O GH SURLHFWH
WKH +RULD %HUQHD )RXQGDWLRQ

WKH ,YDQ *DOOHU\ WKH )DFXOW\ RI $UW
+LVWRU\ DQG 7KHRU\ DW WKH 1DWLRQDO
8QLYHUVLW\ RI $UWV 81%$57(

% XFKDUHVW D/QBQDIOH& XOWXUD O

)XQG $GPLQLWWAIDWLRQ

3KRR 0 DJA5D5X $QFD2 URYHIX , ROCDO AJXUHIQ



3KRR * HRISRDMWDO XURSH \DMIFDCP s AU
6RXUH : SH3

KRR $ YIHZ IURP WHZ RUNKRS

:25.6+23

7KH (DVWHUQ 4XHVWLRQ 'L

+LVWRULFDO 1DUUDWLYHV
2FWREHU

&RQYHQHU
'DQLHO &DLQ

3DUWLFLSDQWYV
$QWRQLR G¢$OHVVDQGUL &
$UGHOHDQX 'DQLHO &DLQ

$GULDQ %RJGDQ &HREDQX

&KLVDFRI $QGUHL &XIFR 5
“]KDQ .DSLFL 6HUNDQ .HOH
2PHU 9LRUHO 3DQDLWH tW
%RJGDQ 3RSD 6LOYDQD 5D
,YDQ 5RXVVHY 'LPLWULV 6\
$OHND 6WUH]RYD 1LNRODL

ODUNLQJ WKH WK DQQLYH
RXWEUHDN RI WKH (DVWHUC
WKH ,QVWLWXWH IRU 6RXWH
BWXGLHYVY FRQYHQHG LWV D
FROORTIKUKPDVWHUQ 4XHVW
'LSORPDF\ +LVWRULFDO 1D
SHUFHSPM/RIQ¥ RQ DQG

2FWREHU %ULQJLQJ WR
KLVWRULDQV IURP 5RPDQLE
%XOJDULD DQG 7%UNL\H W
UHYLVLWHG D GHILQLQJ SH
JHRSROLWLFV 3DUWLFLSDC
LPSHULDO ULYDOULHV PDV
QDVFHQW LQIUDVWUXFWXU
UHVKDSHG %DONDQ KLVWRI
LQYHVWLIDWLQJ WKH URRW
IRUPDWLRQ DQG UHJLRQDO
FROORTXLXP XQGHUVFRUHCGC
UHOHYDQFH RI WKH (DVWHL
FRQWHPSRUDU\ GHEDWHV R
SRZHU DQG SROLWLFDO VW
BRXWKHDVWHUQ (XURSH DQ



:25.6+23

&DSLWDO DQG (PSLUH LQ ORGHUQ

6RXWKHDVWHUQ (XURSH
'"HFHPEHU

&RQYHQHUYV
*£ERU (JU\ DQG $GULDQ *UDPD

SDUWLFLSDQWYV

&RQVWDQWLQ $UGHOHDQX .0ODXV
%XFKHQDX *£ERU (JU\ *DEULHO
*RGHIIUR\ $GULDQ *UDPD ODUWLQ

, YDQRY *HUJHO\ ,]JVEN 6LOYLD ODUWRQ
%RWRQG 1DJ\ 20LYHU 3HMLF (ODWL
SROQWLNRSRXORX 9HQLHUL /XF\ 5LDOO
%LDQFD 6HQGUHD $QGUHDYV :LOG

7KH LOQOWHUQDWLRR®IONDRUNVKRS

DQG (PSLUH LQ ORGHUQ 6RXWKHDVWHUQ
(XURBBIV SD UYWD 8 H GIKWM X

JHOORZVKLS 3URJUDP DW 1(&

2UJDQL]JHG E\ IHOORZV *£ERU (JU\ DQG SRR BT OEERIT [0 1
$GULDQ *UDPD WKH HYHQW FKDOOHQJHG
FRQYHQWLRQDO QDUUDWLYHV RI HFRQRPLF
QDWLRQDOLVP E\ IUDPLQJ FDSLWDO DQG
HPSLUH DV LQWHUWZLQHG WUDQVQDWLRQDO
SUDFWLFHV ORYLQJ EH\RQG
¥PHWKRGRORJLFDO QDWLRQDOLVP !
SDUWLFLSDQWVZVWDUWLQJ ZLWK D NH\QRWH
IURP /XF\ 5LDOOZH[SORUHG WKHPHV RI
LQIRUPDO LPSHULDOLVP VRYHUHLJQ GHEW
DQG WKH UHVLOLHQFH RI HFRQRPLF HOLWHYV
IROORZLQJ LPSHULDO FROODSVH %)\
DQDO\]LQJ WKH UHJLRQ DV DQ H[WUDFWLYH
SHULSKHU\ DQG WUDFLQJ FRPSOH]

FURVV ERUGHU EXVLQHVV QHWZRUNYV

WKH ZRUNVKRS VXFFHVVIXOO\ LQWHJUDWHG
%DONDQ KLVWRU\ LQWR WKH EURDGHU
JOREDO KLVWRU\ Rl FDSLWDOLVP

3KRR 3DWASIQNVIQWHZ RINKRS



3KRR 3DWASIQNVIQWHZ RINKRS

25.6+23

$UH :H 6WLOO $OORZHG WR

8VHV DQG $EXVHV RI +XPRX

&XOWXUH DQG &XOWXUDO 6
-DQXDU\

&RQYHQHUYV
6DELQD 'UDJD $OH[DQGUX [
$QGUHHD 3DULV 3RSD

3DUWLFLSDQWYV

6LGRQLD $ULWRQ $WDQDVL
6DELQD 'UDJD $OH[DQGUX
%DFDOX -HVVLFD &RSLOD#
'UDJRf ,YDQD 8PLG ODPPDC
$QGUHHD OHFHDQX $QGUHF
3RSD 9DOHQWLQD 6DQGX '}
1RHOOD 6DYD %RJGDQ tWH
5DOXFD 7HQHD 'DULD 7XW X
%LDQFD $QWRQLD 9DU]DUX

6LQFH $ULVWRWOH GLYLGH
FRPHG\ FXOWXUH KDV UDQ
RYHU ¥PXQGDQH ! <HW KXP|
KHOSHG DGGUHVV GLIILFXO
‘LOOLDP 6KDNHVSHDUH DQC
DQG ODWHU L&RPRGND QLN F
7KRXJK VRPHWLPHV GLVPLV
UHPDLQV D SRZHUIXO HWKL
SROLWLFDO WRRO WRGD\ F
FULWLTXH DQG KDUP

7KLV HYHQW ZDV RUJDQL]H!
FROODERUDWLRQ ZLWK WK}
([FHOOHQFH IRU WKH 6WXG
,GHQWLW\ &(6,& DQG

WKH %ULWLVK &XOWXUDO 6
%&6& RI WKH 8QLYHUVLW\



:25.6+23
9RLFHV Rl WKH 3DVW (PSRZHULQJ
&RPPXQLWLHV 7KURXJK 2UDO
+LVWRU\ :RUNVKRSV

« YHEUXDU\

&RQYHQHUYV
6DQGUD .LQJ 6DYLE DQG
'DQLHO 8UVSUXQJ

3DUWLFLSDQWYV

$OL\D %RODWNKDQ $QQD )HUV]WDQG
+DVDQ +DVDQRYLF 7HUH]D +HQGO
%RWDNR] .DVV\PEHNRYD 6DQGUD
.LQJ 6DYLE $QGUHDV ODHUFNHU
1DWD"D OL"NRYLE $PLQD 6PDMORYLF
'DQLHO 8UVSUXQJ

7KH ZRUNVKRS H[SORUHG KRZ RUDO

KLVWRU\ FDQ SUHVHUYH_DUO DPSOLI

FRPPXQLW\ YRLFHV W K U vy
VNLOOV DQG HWKLFDO VWRU\WHOOLQJ 7KH 6RXUFH : INSHG

SURJUDP LQFOXGHG ZRUNLQJ JURXS
GLVFXVVLRQV RQ ¥7UDXPD LQ UHVHDUFK
SURMHFWYV! DQG ¥+RZ GR ZH ZRUN ZLWK
WUDXPDWL]HG LQGLYLGXDOV"!

$OVR WKH ZRUNVKRS LQFOXGHG D
SUHVHQWDWLRQ RI $QQD )HUV]WDQG¢V ERRN
¥7KH 3ROLWLFV Rl 6WRU\WHOOLQJ ! ZKLFK
FULWLEFDOO\ H[DPLQHG RUDO KLVWRU\
LQWHUYLHZ VHWWLQJY DQG WKH UHVHDUFEKHUG¢V
UHVSRQVLELOLWLHYV

7KH ZRUNVKRS ZDV RUJDQL]JHG LQ
FROODERUDWLRQ ZLWK WKH 2UDO +LVWRU\
$UFKLYH DW WKH &KDLU RI (DVW (XURSHDQ
+LVWRU\ 8QLYHUVLW\ RI =XULFK DQG
VXSSRUWHG E\ WKH &HQWHU IRU
*RYHUQDQFH DQG &XOWXUH LQ (XURSH

*&( +6* 8QLYHUVLW\ RI 6W *DOOHAQ



3KRR & UMADQ 3AMIFRQX %RIA 7 ARX &0 CEDR $ QFDY DIAX 0 DUGBRDY @G 7 KHRERUYIIFRQA]

5281' 7$% (

5 RXQBBEBIG\RAWIRY RQ\WHERR
$ DODIAX x, P DILQ DBIMQHOL
Q$ QUMDY Lt > P DIH/R
\KH6HDLQ/ DM$ QMXWM@

6IBILR
6HBWP EHJ

7 KHIRXQGEE®IRQ , P DIV/R \WH
6HDE\ $ QFD9 DIAX H [P LQHS
KRZ LQAYIGXDYUHDM\R WH
XQYHIDOMURXI K SURFHXHVR
\HD U-SURHQBARQ D0G
HOPARY ' UY 1Q) RQWH
ERRNO/H SBUDARQR! / DM

$ QIENXIW \M W SDUAASDQW
QPNHGKRZ WHMP DJHR \WH
\HD P HADM/ERE HHD\IQI X@U
LGHOWN DQG\KDLHG KXP DD

H SHIHAH

$ QFD9 DX LVDURHIRK

QUARUDMNH& 1 56 WH/ «RQ

5 RELQ'5 HIHDUAK & HOMUJIRU

$ QRLHAT KRXJ KWDNKH

8 QYHIW R 30UV 6RIERQCH

+ HISXECEDARQVLQ) UK D

\HBAARQ LQFOCH ' IMQY

\WKQTXH/ $ WHADQIDH

KRR «ITXHE MILQGHTS QAW

& OXTXHA DQHJ

3HQHU K QRANDXHHW

P QBEK\ \TXHAQ/@ QX

\BLAEYH 9 UQ 0 RQWU

@PH/ HRMUHGK 3keGHGH3I DR

BRUERQCHS QLYHIAW 3URKHY
7RAEHITUD YYH 3ORQ

$ UMM 3 BUD\KUD OP [2UHHBY

\FQUED! |RWMFRP 1Q) %41



3KRR $ IHZ P HP EHYR WH67 ( 33( WP DAL ( &

5281'7$%/(
70QVQDWLRQDOP, DRQBEIVEH [ W

S5RPDQLD DOQUE D6 XOJ XQGHUO\LQJ H[SHULHQFHV WKDW
1RYHPEHU WKH (XURSHDQ SXEOLF VSKHUH I
FHQWXU\ 67(33( LV VWUXFWXUH (

ORGBHIWRWPLO 3aUYX IRXU PDLQ UHVHDUFK GLUHFWLR

3DUWLFUSOEXWQ GUHHVEX  UXOH RI ODZ DFWLYLVP WKH VSl
6WLO\DQ 'BIHIJRYGUD ,DQFXPRYHPHQWY OHIWLVW QHWZRUN
5X]KD 6PLORYD %DO£]V 7UHBFIKROUHY EHWZHHQ (DVWHUQ D
(XURSH

6FDOLQDQWQDWLRQDRO (Y WHEBXHOWE BBP Rl UHVHDUFKHUV VHHI
POLQDULHNFIVQG HBW L QHYDW W DIQEW RQ WKH LQWHUSOD\ RI W
(XEBSH7(33( VHHNV WR RIITHWLOQOQDVWUXFWXUH DQG WKH WUD
LQQRYDWLYH WDNH RQ VWX QR\ILQRGHRIO-RMUBRQYDOWDRQRQDO |
HQJDJHPHQW RI SROLWLFDOPRELIOLHIQWVWIMUB® WHILHY 7KLV
LGHRORJLFDO SDUDGLJPV DHEURVX WRKSH VR RBRBUA LQ FRRSHU
GLYLGLQJ OLQH RI :HVWHUQ &Y 8 GHFORFVUWDEFED ,QVWLWXWH %XG]
(XURSW IRFXVHV RQ PXOWL GQVWRWLXRQDRI 3ROLWLFDO 6FLH
WUDQVIHUV DQG LQWHUDFW BRIQW HUUDRU/R BWRRRIDBHUOLQ

LPDJLQDULHV RI WKH VHO! DIRGJ W IOV RV HBE S 1D KGSWWHHVHV |



3KRR , RID3ALYXBAEX DGO BBOMDEOGK ' HA)

' $/2*8( 5(&,7%/ PXVLF Rl $UQROG 6FK_QEHUJ LP
YRP 6FK QEHUJ WR 7KRPDV 0DXXL HQKAHH 6RXMQGLWY GHSWK DQC
RI /IDWHXDLWK D 'RGHFDSKRQGHWEKR 7KH GLDORJXH VLWXDW
'"HFHPEHU JURXQGEUHDNLQJ PXVLFDO ODQ.
EURDGHU FXOWXUDO DQG LQWHC
ODUNLQJ \HDUV VLQFH WKWKEH. UWK RHYWKU\ ,W H[SORUHC
*HUPDQ QRYHOLVW 7KRPDV EHWZHHZ VRXQG DQG WH[W DQG
(XURSH &ROOHJH LQ FROODERRGBWHRDSKRYKX LQ OLWHUDU\ W
*RHWKH ,QVWLWXW %XFKDUHFK REBUWKW EDMRLRZDRWK WUDG
8QLYHUVLW\ RI OXVLF %XFKPDHMWG PUGBIGLYHLGEHD VKLIW WRZI
VSHFLDO HYHQW ,Q D FRQFHHEBHILROBJIXHKIR BPDWHVVLYH SF
WKH PXVLFLPWOWRD WKHHW W RXWWERHW SDUDOOHO 7KRPDV OC
ZLWK ZULWHU ,RDQD 3cUYXOGWHFSOD@EWK PXVLFDO VWUXFW X
PXVLFRORJLVW 9DOHQWLQD %WDIQWIXWHEPXD\ XL GHIBPHZRUN WR
WKH DXGLHQFH RQ DQ LQWHW®S®IHFMWKXBO KMR/XW DA
WKURXJK WKH ZRUNV Rl 7KRPRWD\EARDUWHEN LV FRPSRVHG RI
$UQROG 6FK,_QEHUJ OLWURIDQ DQG $QGUHHD 1LVWRL
"ULWHU ,RDQD 3cUYXOHVFX JRGRDDQYLFKLRQDB DQG 9DOHQWI
LQVLIJKWIXO SUHVHQWDWLR @ LRMDK WK Z BQRIYERMAOLQLQJ WKHF
7KRPDV 0DQQ DQG WKHLU UHASRIFDRQ DHMK BVWK WK H



,QUHAHQNY HOY HOFK ' HAHP EHU WH KDYHFRP HVR WH, QXMM\R \LQ) \FDIRQ



3KRR + ( 0 DXIP RYDJJL $ P EDXDERUR WH6Z 1\W/& RQHEHDARJ
WR5RP Q)

3KRR ,UQD1 1% 0 RQFD,\AFHFX/ XS 9 DBMD6DGK ' HAX
/ HD9 IHX &RQ

' $/2*8( 5(&,7%/

&ODUD +DVNLO 7KH OXVLF

7UXSBUW RIWKKSOQLYHUVD

&ODUD +DVNHUWM %LUWK
'"HFHPEHU

ORGHUDWRU
9DOHQWLQD 6DQGX 'HGLX

3DUWLFLSDQWYV
/JHQD 9LHUX &RQWD tWHIDC
ORQLFD ,VAFHVFX /XS ,ULQ
<YRQQH 7RDGHU

3URJUDP

'RPHQLFR 6FPRQDWWILQ % F
. « SHUIRUPHG E\ $QWRQL
IXGZLJ YDQ %HBRERWBQ@ S

1R VW PRBHRHRW HG E\
&DUOD %XIX

SREHUW 6FKXPHDIJQPULDWL
2S +« SHUIRUPHG E\ $QWRQL

7KH \HDU PDUNHG WKH

DQQLYHUVDU\ RI WKH ELUW
. RQH RI WKH JUHDW

SLDQLVWY RI WKH WK FHQ

%RUQ LQ %XFKDUHVW RQ

LQWR D 6HSKDUGLF -HZLVK
+DVNLO ZRXOG JR RQ WR St
LQ 3DULV HYHQWXDOO\ SHI
DORQJVLGH WKH ZRUOGG¢V .
PXVLFLDQV IURP FRQGXFW
YRQ .DUDMDQ WR 'LQX /LSD
EHFDPH D FORVH IULHQG ¢
SLDQLVW VHWWOHG LQ 9HY
7RGD\ DV D ODVWLQJ WULE
OHJDF\ RQH RI WKH ZRUOG
FODVVLFDO PXVLF FRPSHWI
QDPH WKH &ODUD +DVNLO
3LDQR &RPSHWLWLRQ LQ 9F



BURJUDP RI WKH DQQLYHUVDU\ HYHQWYV

7KH 1HLJKERUKRRG /LVWHQV WR &0DUD(q

$Q $UWLVWLF ,QWHUYHQWLRQ LQ 3XEOLF 6SDFH
'"HFHPEHU

7HQ ORFDWLRQV LQ WKH -HZLVK 4XDUWHU

EHFDPH IRU D GD\ PHHWLQJ SRLQWYV

ZKHUH SHRSOH DQG PXVLF FDPH

WRJHWKHU FUHDWLQJ D ¥VRXQG SDWK! DORQJ

ZKLFK WKH SXEOLF FRXOG OLVWHQ WR D

VHOHFWLRQ Rl WKH DUWLVW¢V SHUIRUPDQFHYV

&0ODUD +DVNLO 7KH OXVLF RI WKH ,QQHU
7UXWKg5RXQGWDEOH &RQFHUW
'"HFHPEHU

1RWHV DQG 5RRWV 7KH /HJDF\ RI D -HZLVK
9RLFH LQ ,QWHUQDWLRQDO OXVLF
'"HFHPEHU
7KLV HYHQW RIIHUHG DQ LQWLPDWH
H[SORUDWLRQ Rl WKH FRQQHFWLRQ EHWZHHQ
&ODUD +DVNLO DQG KHU URRWV VKHGGLQJ
OLJKW RQ KRZ KHU LGHQWLW)\ DQG
VHQVLELOLW\ JUHZ IURP D PRGHVW

-HZLVK FXOWXUDO VRLO

J)LOP VFUHHQLQJ x&ODUD +DVNLO /H P\VWaUH
GH OULQWHUSU2WHy 3DVFDO &0OLQJ 3LHUUH
20LYLHU )UDQORLV 3UXQH -DLOOHW
K PLQ

'"HFHPEHU
7KH GRFXPHQWDU\ WUDFHV WKH
H[WUDRUGLQDU\ MRXUQH\ Rl &0DUD +DVNLO
IURP WKH FKLOG SURGLJ\ ZKR EHJDQ
VWXG\LQJ SLDQR DW WKH DJH RI LQ
%XFKDUHVW WR KHU LQWHUQDWLRQDO FDUHHU
PDUNHG E\ SHUVRQDO DQG KLVWRULFDO
GLIILFXOWLHYV

7KH DQQLYHUVDU\ VHULHV RI HYHQWYV ZDV

RUJDQLJHG E\ +HDGVRPH 3KRR & QD+ DNORQUDMDAGE 3(ER& DLY
&RPPXQLFDWLRQ $VVRFLDWLRAQ \RXUH Z Z Z HKIHHWRP LQFRP

%XFKDUHVW




3KRR 3DMASIDMDAL (& k O IFKD: [

3KRR ) IHOZ RINIQ9 AZAHMYL DMUBCBOINK O LIFKD: DQ

6800(5 6&+22/

6327/,*+7 $XGLRYLVXDO &DS

'\QDPLFV RI 30DFH $WWDFK

,GHQWLW\ LQ &HQWUDO DQ

6XPPHU 6FKRRO RQ 'RFXPHC

J)LOPPDNLQJ LQ 6RWKDKG6FL
e« BHSWHPEHU

7KH RQH ZHHN ORQJ RQ VL
VFKRRO ZDV GHGLFDWHG W
SRWHQWLDO RI GREXPHQWTE
IRU VRFLDO VFLHQFH UHVH!
DQG GLVVHPLQDWLRQ ,W R
LQWHQVLYH SUDFWLFH ED\
H[SHULHQFH ZKLFK DFTXDL(
SDUWLFLSDQWV ZLWK DXGL
PHWKRGYV DQG FROODERUD\
HWKQRJUDSKLF ILOPPDNLQ.

&RQYHQHUV
fJQHV (U VV .DULQD *DLEX
.OHLQLQJHU :DQLN OLFKD

/IHFWXUHUV

fIQHV (U VV .DULQD *DLEX
.OHLQLQJHU :DQLN 5DGRVC
$QD 90DG OLFKD :DQNH

2 UDQ] HY

&HQWUH IRU *RYHUQDQFH [
(XURSH 8QLYHUVLW\ RI 6W
+6* 1HZ (XURSH &ROOHJH
¥, / &DUDJLDOH! 1DWLRQDC
7KHDWUH DQG &LQHPDWRJU
81$7& )JUHH 8QLYHUVLW\ F
%RO]JDQR XQLE] 8QLYHUVI
82 )257+(0 'LYHUVLW\ DQC
OLJUDWLRQ /DE 82 DQG OR)



&R RUJDQL]HG LQWHUGLVFLSOLQDULO\
EHWZHHQ YLVXDO DQWKURSRORJ\ KXPDQ
JHRJUDSK\ VRFLRORJ\ DQG
GRFXPHQWDU\ ILOPPDNLQJ WKH
ZRUNVKRS RITHUHG DQ LPPHUVLYH
H[SHULHQFH IRU WKH SDUWLFLSDWLQJ
VWXGHQWY IURP DOO RYHU (XURSH

7KH WKHPH Rl WKLY HGLWLRQ ZDV ¥PRUH
WKDQ KXPDQ UHODWLRQV LQ WKH FLW\!

ZKLFK OHG SDUWLFLSDQWY WR HQJDJH
HIWHQVLYHO\ ZLWK ILHOGZRUN DW VLWHYV

VXFK DV 9AFAUHtWL 1DWXUDO 3DUN RWKHU
XUEDQ SDUNV JDUGHQ EORFNV DQG
QHLJKERUKRRG VRFLDOL]LQJ DUHDV

DORQJVLGH WKHLU WKHRUHWLFDO VHPLQDUV DW
1(& 7KH SUHYLRXV HGLWLRQV RI

6327/,*+7 GHDOW ZLWK ¥LGHQWLW\ RI

SODFH! 2SROH 3RODQG LQ

¥PLJUDWLRQ DQG GLYHUVLW\! -p]VHIYEURYV

%XGDSHVW +XQJDU\ LOQ DQG
¥DUFKLWHFWXUH DQG FLW\ GZHOOLQJ! : _
%XFKDUHVW 5RPDOLD LQ OFEDHNK 0 (FD: [

ORUH WKDQ KXPDQV LQ WKH VHPL

SHULSKHULHV 2Q ZD\V Rl VHHLQJ DQG

EHLQJ VHHQ DV RWKHU VSHFLHYV

'K\ WKLV WKHPH" 7KH RUJDQL]JHUV

DUJXHG WKDW WKH VHPLSHULSKHUDO VWDWXV RI
&HQWUDO DQG (DVWHUQ (XURSH FUHDWHYV
VWUXFWXUDO LQHTXDOLWLHV LQ NQRZOHGJH
SURGXFWLRQ PDUJLQDOL]JLQJ ERWK FHUWDLQ
KXPDQ JURXSV DQG QRQ KXPDQ DFWRUV

7KH\ KLJKOLJKWHG WKDW GRPLQDQW
ELQDULHVZVXFK DV QDWXUH YHUVXV FXOWXUH
DQG KXPDQ YHUVXV DQLPDOZKDYH
KLVWRULFDOO\ OHJLWLPL]J]HG V\VWHPV RI
H[FOXVLRQ DQG H[SORLWDWLRQ $V D UHVXOW
QRQ KXPDQ VSHFLHV DUH RIWHQ

QHJOHFWHG FRQWUROOHG RU
PLVUHSUHVHQWHG 3KRR 3XECF\FUHJQ) R \WHGRXP HQIIH/D/8 1 $7& k O KD :




SKRR 7 KHRYHQARIRXI KVWvJ HKHUU-BUAHQRIN VR WHDHBGEHP LE COGUAHDIK FRP P X

$&%$'(0,& &223(5%$7,21

IDXFKLQJ (YHQW

OXOWDODYIBGRIRHF\VEY p 0$36
2FWREHU

2UJDQL]HG E\ WKH 5RPDQLD QX368 FURPRWHY NQRZOHGJH H[F!
$JHQF\ IRU +LJKHU (GXFDWLR®SSRUWDQBKFURVV ERUGHU FRC
'HYHORSPHQW DQG ,QQRYDWRLRRQWXQBYBDUFKHUV IURP %XOJ
8(),6&', WKH ODXGHK/HPHEMKIBIDU\ 3RODQG DQG 5RPDQLD
WKH 6SRWOLJKW 0DNIPMG, @RDRILLIVREDARY WR VWUHQJIWKHQ
SUHVHQW UHVHDUFK SURMHRWW KLXQ WHKAWE U BSNBIQ BSING DU F
X QG H W X\CKWHDODIFBGRIMHF VY PHYVSRQGYV WR WKH UHVHDUFK FF
0$36 VFKHPH 8(),6&', LV WKHI BRRNGDMWHU LQWHUQDWLRQDO
SDUWQHU LQ WKH 0XOWLODWRQKDQ BH 6 GHROLFDERRNDMAVRY Z LW
-+ 0536 SURJUDP ILQDQFHG WRUWXHKGDKQG DQG DFURVV (XUR
VHFRQG 6ZLVV &RQWULEXWLRKHWRBR®BYHDOLVW RI SURMHF
7KH HYHQW ZDV DWWHQGHG EW $CULPBGEXUAOWMUR D VHOHFWI
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