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* «&KHPLVWU\ %LRORJ\ DQG %LRWHFKQRORJ\
«(FRQRPLFV
+3KLORVRSK\ 6RFLDO 6FLHQFH DQG (GXFDWLRQ
«3K\VLFV DQG *HRORJ\
+/DZ
* (QILQHHULQJ
* &LYLO DQG (QYLURQPHQWDO (QJLQHHULQJ
* +XPDQLWLHYV *$QFLHQW DQG ORGHUQ /DQJIXD3MY /
+ + sDQG &XOWXUH
* ODWKHPDWLFV DQG ,QIRUPDWLFV
* OHGLFLQH
* ([SHULPHQWDO OHGLFLQH
* 9HWHULQDU\
* $JULFXOWXUDO )RRG DQG (QYLURQPHQWDO 6FLH
* 6XUJHU\ DQG %LRPHGLFDO 6FLHQFH
* 3KDUPDFHXWLFDO 6FLHQFH
* 3ROLWLFDO 6FLHQFHV

TaEj] Ual -A"a )"Uall )"l

+6WXGHQW 2ULHQWDWLRQ 6HUYLFH

" QWHUQDWLRQDO5HODWLRQ 6HUYLFH

* -RE 30DFHPHQW

* 8QLYHUVLW\+/DQIXDJH &HQWUH &/$

* JLEUDU\ 6HUYLFH &HQWUHe &6%

* BWXGHQW 6HUYLFHV

* 8PEULD *UDQW $JHQF\ IRU 8QLYHUVLW\ (GXFDWLRC
* 8QLYHUVLW\*6SRUWV &HQWUH &86

$" Eaa QI



#BDIFMPS EFHSFF DPVSAW FAFOH GHJUHH TXDOLILFDWLRQ UHTXMN\MHR R& BRREMIXNHODXUHD
REWDLQHG DIWHU WKUHH \HDUV RI VWXG\WVEJQEGUHEHYV WKHeDFFDGHPGRWWRBHR GHIJUHH JLYHV
VWXGHQWYV EDVLF WKHRUHWLFDO SUHSDUDWHRERPROC Q@ RIGHRKUDO VFLHQWLILF PHWKRBY DQG
DGGLWLRQ WR WKH DFTXLVLWLRQ RI VSHPINCIRIWRAVVLRQD

.BTUFS EFHSFF DPVST®G F\FOH GHJUHH TXDOLILFDWLRQ UHTXLGHBJHBFREDRUHD PDJLVIWUDOH
REWDLQHG DIWHU WZR IXUWKHU \HDUV RI WUKBLW&BQG JLYHV WKH DFFDGIERWWRUHPORILVWUL
7KLV GHJUHH JLYHV JUDGXDWYV DQ DGYDQFHOWERG GRRI KIGKO\ TXDOLILHG ZRUN LQ VSHFLILF DUHD

4JOHMF DZDMF .BTUFS EFHSFF PRPELRHV-EDFKHORU DQG PDVWHU GHJUHHJHAXROUHEG DR GD U\
VFKRR&LSORPIXHODXUHD PDJLVWUDOHbLD ALWVERWRLEORG DIWHU \HDUV  (&76 FUHBHDVWRU VL
(&76 FUHGLWV DQG JLYHV WKH DFFDGHPRAWWRNA P BILVYHBRYSRVH Rl WKH VLQJOH F\FOH GHJUHF
SURJUDPPH LV WR SURYLGH DGYDQFHG WUMMYIQO DROMMIUIKDWLRQV LQ VSHFLILFRIHBGYLMY RUGH
UHJIXODWHG SURIHVVLRQ

11% QSPHSBNNFTUG OHYHO RI HGXFDWLRQ *TXDOLILFDQDRHIFAXLDAKIBERWVWRUDWR & ULFHUF
WDNHYV D PLQLPXP RI WKUHH \HDUV RI VWXEHDHFELDGCHP MW LERWWRRUH GL WBRHWACSURYLGHV WKI-
VNLOOV QHHGHG WR GR WRS OHYHO UHWIPHCORWUEIWNSHEBEDIW DQG SULYDWH LQVWLWXWHV

4QFDJIBMJTBUJPO 4DIBRERTVVLRQ XVXDOO\sUHTXLUH\DDRXISBI QDDA QGCWR SDVV D VHOHFWLYH
H[DPLQDWLRQ *7KHVH VFKRROV SURYLGH W23 EIWDQBMIENQLWLHY UHTXLUHG IRUTHDCHAWIEG K
SURIHVVLRQV

1SPGFTTJPOBM .BTUFS' TUMBWEMFDWLRQ UHTXLUHG ILUVW F\FOH GHIWHRFREIGHURHGLWV
1SPGFTTJPOBM .BYOESMFWHEMDOLILFDWLRQ UHTXLUHG VHFRQG F\FOH 8RHJHBBRX&VE FUHGLWV

7KH LQIRUPDWLRQ LQ WKLV JXLGH FRXOG FKERNHREOtHBIWVHY ZZZ XQLSJ LW HQ
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7KH 8QLYHUVLW\ RI 3HUXJLD LV RQH RI WK¥DRO G H?
LQGHHG LQ (XURSH ,W ZDV IRXQGHG RQ WK
WHPEHU ZKHQ 3RSH &OHPHQW 9

7 SURPXQJIDWHG D 3DSDO %XOO0O IRU WKH WRZQ RI 3

DFNQE2OHGILQJI WKH XQLYHUVDO YDOXH Rl WKH |
DQG GELSHRPDV LVVXHG E\ WKH 3HUXJLD &HQWUH
BWXGLHV ZKLFK KDG EHHQ RQ JRLQJ VLQFH WKH S
FHQWXU\ ,Q  (PSHURU &KDUOHYV , IRUPDOO\

FRQFHGHG WReWKH &LW\ Rl 3HUXJLD WKH ULJKW V
DQG PDLQWDLQ LWV RZQ 8QLYHUVLW\ ZLWWRVKH [
DZDUG GHJUHHV WKDW ZHUH YDOLG IRU HYHU\ SH
HYHU\ QDWLRQ 7RGD\ ZLWK LWVsFHQWXUY ORQJ V
Rl VFKRODUVKLS DQG ORQJ VWDQGLQJ FRPPLWWF
KLJK TXDOLW\ HGXFDWLRQ DQG UHVHDUFK WKH 8
Rl 3HUXJLD LV WKH LGHDO SODFH IRU \RXQJ SHRS(
HPEDUN RQ WKHLU MRXUQH\ LQ*KLIJKHU HGXFDWLI



$W SUHVHQW WKH 8QLYHUVLW\ HGXFDWHYV DERXW
WKRXVDQG VWXGHQWYV DQG KDV D VWDII RI
ZKLFK LQFOXGHV SURIHVVRUV UHVHDUFKHUV
DQG+*DGPLQLVWUDWLYH VWDII  'HSDUWPHQWYV
FR RUGLQDWH VFLHQWLILF UHVHDUFK DQG
HGXFDWLRQ LQ DOO DUHDV RI NQRZOHGJH
IDFLOLWDWLQJ WKH GHYHORSPHQW RI PXOWL
GLVFLSOLQDU\ LQQRYDWLYH DQG IOH[LEOH VWXG\
SURJUDPPHV 7KH\ DUH SURMHFWHG WRZDUGV DQ
LQWHUQDWLRQDO FRQWH[W DV FROODERUDWLRQ
DJUHHPHQWY DUH LQ SODFH ZLWK PDQ\
(XURSHDQ $PHULFDQ -DSDQHVH &KLQHVH DQG
,QGLDQ 8QLYHUVLWLHV (QULFKHG E\ VXFK OLQNV DQG
RSSRUWXQLWLHV VWXGHQWY DW 3HUXJLD 8QLYHUVLW\
DUH VWLPXODWHG WR WUDYHO EH\RQG +,WDOWV
QDWLRQDO ERUGHUV
7KH YDVW UDQJH RI VWXG\ FRXUVHV LQFOXGHV
%DFKHORUV ODVWHUV GHJUHHV DQG 3K'V
&XUULFXOXPV DUH FRQVWDQWO\ XSGDWHG WR VDWLVI\
WKH GHPDQGV RI PRGHUQ 6RFLHW\ )XWXUH
JUDGXDWHYV FDQ FKRRVH IURP DPRQJ PDQ\
GLIIHUHQW FRXUVHV WKDW DUH GHVLJQHG WR
SURYLGH WKHP ZLWK KLJKO\ SURIHVVLRQDO VNLOOV
7KH 8QLYHUVLW\ RI 3HUXJLD LV ORFDWHG LQ
WUDGLWLRQDOO\ ZHOFRPLQJ FLWLHV DQG WRZQY y’s(}{g)\@ b
DUH ULFK LQ DUW DQG FXOWXUH ZKLFK HQDEOH
VWXGHQWYV WR EHFRPH SDUW RI WKH 60JWESTIUZ PG 1ESVHIB®
ORFDO*HQYLURQPHQW B6WXGHQWV+FDQ*HGIMRXOLHEI DM
LW LV OLYHG LQ 3HUXJLD «7HUQL $VVLVL )BODRIRBHOO>8QLYHUVLW; 3HUXJLD
&LWW;j GL &DVWHOOR DQG 1DUQL DOO SOBKRQ@H *

VWXGHQWY QDWXUDOO\ IHHO DW KRPH LQ (PDLO XIILFLR SURWRFROOR#XQLSJ LW
3(& SURWRFROOR#FHUW XQLSJ LW

$IBODFMMPS T 0GGJDF
3KRQH

)D[
(PDLO VHIJUHWDULD UHWWRUDWR#XQLSJ LW

(FOFSBM .BOBHFS 0GGJDF

3KRQH

)D[

(PDLO GLUH]LRQH JHQHUDOH#XQLSJ LW



CALIFO

7HUQL 6FLHQFH &DPSXV RSHQHG LQ  ,W LV SDU\
WKH 8QLYHUVLW\ RI 3HUXJLD>V SURMHFW WR EHFF
PXOWL FDPSXV FHQWUH Rl OHDUQLQJ LQ RYGHU \
D PRUH ZLGHVSUHDG RIIHU RIsSLWV VWXG\ FRXUVH!
HQFRXUDJH WKH JURZWK Rl UHVHDUFK LQ 8PEULD
6LQFH WKHQ WKDQNV WR FRQVWDQW GLDORJXH |
SURILFXRXV FROODERUDWLRQ ZLWK ORFDO DJHQ!
FKDPEHUV Rl FRPPHUFH DVVRFLDWLRQV ORFDO
HQWUHSUHQHXUV DQG LQGXVWULHV WKH 7HUQL
&DPSXV KDV DFKLHYHG PXFK LQ WKH ILHOG RI UHV
(QGRZHG ZLWK WRS FODVV ODERUDWRULHV LW L\
LQ LQWHUQDWLRQDO UHVHDUFK SURMHMBQV /HFW
QDWLRQDO DQG LQWHUQDWLRQDO WUDLQWHVKLS
DUH VHW LQ DQ HQYLURQPHQW WKDW IDFA®LWDW
OLIH DQG PXOWLSOH ZRUNSODFH RSSRUWMQLWLF
JUDGXDWHYV »



&RPPLWWPHQW DQG V\QHUJ\ RYHU WLPH OHBKWR (50 /DERUDWRU\* 6(50 /DERUDWRULR
VHWWLQJ XS ZKDW ZDV WKHQ FDOOHG WKH SHU@®RVXGLR GHIBIWWL GBOGHD]LRQL
)DFXOW\ RI OHGLFLQH DQ H[DPSOH RI VXL DWHULDOL SHIDDR SHUIRUPV
H[FHOOHQFH LQ 8QLYHUVLW\ EXLOGLQJV ~ HQYLURQPHQWDO WHVWV RQ EXLOGLQJV D(
6WXG\ FRXUVHV LQ 7HUQL 6FLHQFH &DPSXV DSSDUDWXV WKDW DUH H[SRVHG WR H[WUHI
LQFOXGH IRXU \HDU GHJUHH FRXUVHV WZRFRQGLWLRQV RI PHFKDQLFDO VWUHVV KHD)
ODVWHU GHJUHH FRXUVHV DQG RQH LQWHJSDWWEXUH

ODVWHU GHJUHH FRXUVH 7KH\ DUH RUJDQLVHG EDVWUX /DERUDWRU\ /$6FERUYDWRULR
WKH '"HSDUWPHQWV RI (FRQRPLFV (QILQHHUAUSWWXUH H ODWHULDOL IRFXVHV RQ
3KLORVRSK\ 6RFLDO 6FLHQFH DQGe (GXFDWIFREKDQLFDO WHVWYV IRU VWUXFWXUDO LGH
OHGLFLQH+*DQG *([SHULPHQWDO OHGLFLQH DQG PHFKDQLFDO FKDUDFWHULVDWLRQ

$W WKH 7HUQL 6FLHQFH &DPSXV UHVHDUFK1KH +XPDQ 6HFXULW\ 5SHVHDUFK &HQWUH &=
FRQGXFWHG LQ PDQ\ ILHOGV $ HQWUR3EHHUFD 4QFXUH]]BPDQD LQ

7KH 6FLHQFH DQG ODWHULDO 7HFKQRORJ\e 1DUQL LV HQJDJHG LQ ,WDOLDQ DQG LQWHU
/DERUDWRU\ FRQGXFWV H[SHULPHQWDO UH\IMISARKIG UHVHDUFK SURMHFWV RQ KXPDQ \
LQWR PDQ\ ILHOGV Rl FRPSRVLWH DQG SRO\PX)G LV DIILOLDWHG ZLWK WKH GHJUHH FRX!
PDWHULDOV QDQR ELR DQG HQYLURQPHQWYBIVWLIDWLRQ DQG 6HFXULW\
PDWHULDOV 7KH /HIDO &HQWUH IRU &RQVXPHU 5LIKWV
7KH 7HFKQLFDO 3K\VLFV /DERUDWRU\ LQYHVWWVXBAMHV UHVHDUFKHV DQG *SURPRWHV FR
UHQHZDEOH VRXUFHV RI K\GURJHQ SURGXFWILRRQWV+LQ +FROODERUDWLRQ ZLWK (XURSH
DFRXVWLFV LQQRYDWLYH WUDQVSRUW V\VWHOWDQRG DQG 6RXWK $PHULFDQ XQLYHUVL
WKHUPRWHFKQLFV

7KH &(0 /DERUDWRU\ &(0 /DERUDWRULR GL

$ DUDWWHUL]|DIRBWWDRQHWLFD LV

HQJDJHG LQ UHVHDUFK LQWR QRQ GHVWUXFWLYH

GLDJQRVWLF VIVWHPV HOHFWURPDJQHWLF

FRPSDELOLWLW\ DQG IHDWXUHV RI PDJQHWLF o

PDWHULDOV J)"QAUQD

7KH ODFKLQHU\ /DERUDWRU\ SURMHFWV GHVLJIQV

EXLOGV +DQG WHVWV SURWRW\SHV IRU VPDGES®BBDHODF $FOUSF

DQG ELRPDVV UHQHZDEOH VRXUFHV ZZZ WHUQL XQLSJ LW
VWUDGD GL 3HQWLQD -  7HUQL
3KRQH
)D[
(PDLO VHJUHWDULD GHOHJDWR SRORWHUQL#X
3(& SRORWHUQL#FHUW XQLSJ LW
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7KH 'HSDUWPHQW Rl &KHPLVWU\ %LRORJ\ DQG
%LRWHFKQRORJ\ '& %% DUWLPHQWRLPILFD
#LRORJLB*ERWHFQRORJLH IRFXVHV RQ OLYLQJ DQ
’ OLYLQJ RUJDQLVPV DW GLYHUVH VWDJHV Rl WKHL
) ) u q — RUJDQL]DWLRQ LQ RUGHU WR VWXG\ WKHLU VWUX
, WUDQVIRUPDWLRQ SURFHVVHV ,W DLPV DW LQFU
A L é _ NQRZOHGJH RI EDVLF VFLHQFH VR WKDW ZKDW LV
XQGHUVWRRG FDQ EH XVHG IRU LQQRYDWLRQ
DQG*WUDQVIHUUHG*WR WHFKQRORJ\ WR SURPRW

L | s ll
) Q a U ) ) EWVRFLHW\ DQG VDIHIXDUG WKH HQYLURQ

GHYHORSLQJ ,WDOLDQ DQG LQWHUQDWLRQDO FR

SURMHFWV WKH '&%% LV D UHIHUHQFH SRLQW LQ
,WDO\ IRU UHVHDUFK LQWR DQG HGXFDWLRQ LQ
%LRORJ\ DQG %LRWHFKQRORJ\ DQG WKHLU SUDF
DSSOLFDWLRQV LQ WKH ILHOGV RI WKH HQYLURQ
HQHUJ\ LQQRYDWLYH PDWHULDOV DQG *ELR PHG
UHVHDUFK -




.H\ DUHDV RI &KHPLVWU\ UHVHDUFK LQFOXGH WK DSSUR[LPDWHO\ OHFWXUHUV DQG RY
WKHRUHWLFDO DQG FRPSXWDWLRQDO FKHPL\SMHU WKMLHZHG LOWHUQDWLRQDO
G\QDPLFV RI FKHPLFDO UHDFWLRQV VXVWDSIBBOFDWLRQV HYHU\\HDU DQG D VLPLODU
FKHPLVWU\ DQG FDWDO\WLV Rl PROHFXODU QXPEHU RI FRQIHUHQFH SUHVHQWDWLRQV
SURMHFWLRQV PDWHULDOV IRU DUW UHVWRHBRWIRERK DW WKH '&%% DWWUDFWY FRQVS
QDQR PDWHULDOV IRU ELRWHFKQRORJ\ DQGXQIGLQJ

VWXG\ DQG DSSOLFDWLRQ RI HQYLURQPHQWEA '&%% RIIHUVs WKUHH %DFKHORU GHJUH}
FKHPLVWU\ DQG WHFKQRORJ\ &KHPLVWU\ %LRORJ\ DQG %LRWHFKQRORJ\ |
,Q %LRORJ\ UHVHDUFK IDQV RXW WR FRYHU ZWGO DV IRXU ODVWHU GHIUHHV LQ &KHPLV\
HQWLUH UDQJH RI WKH RUJDQL]DWLRQDO SURFPRAGIHEXODU DQG (QYLURQPHQWDO 6FLH
RI OLYLQJ RUJDQLVPV DQG WKHLU LQWHU UHDRIXURQVEFLHQFH DQG (QYLURQPHQWDO
ZLWK D FKDQJLQJ HQYLURQPHQW .H\ DUHDVZHFKQRORJ\ DQG OROHFXODU DQG ,QGXVWU
LQFOXGH DQLPDO DQG YHIHWDEOH WD[RQR®LRWHFKQRORJ\ 7KH 0DVWHU GHJUHH LQ
RUJDQ WLVVXH DQG FHOO PRUSKRORJ\ DQG&KHPLVWU\ LV GHYHORSHG LQ FROODERUDW
IXQFWLRQ VXE FHOO PROHFXODU ELRORJ\ RRGHUCE UHZ 8QLYHUVLW\ Rl -HUXVDOHP ,VU
ELR PHGLFDO DSSOLFDWLRQV RI ELR WHFKQRO®RDZDUGY D GRXEOH GHJUHH 7KH
JHQRPLFV SURWHRQRPLFV DQG QDQR 'HSDUWPHQW DOVR RIIHUV WZR LQWHUQDW!
WHFKQRORJ\ 6FLHQWLILF UHVHDUFK DW WK2K'V LQ &KHPLVWU\ DQG %LRWHFKQRORJ\
'"HSDUWPHQW UHFHLYHG SULPH UHFRIJQLWLRQ DV

WKH EHVW RI DOO WKH "HSDUWPHQWYV LQ WKH

8QLYHUVLW\ RI 3HUXJLD DFKLHYLQJ D

SHUIRUPDQFH VFRUH Rl RQ WKH

DVVHVVPHQW E\ WKH 1DWLRQDO $JHQF\ IRU WKH

(YDOXDWLRQ RI 8QLYHUVLW\ DQG 5HVHDUFK o

$1985 « " JHQ]LD DJLRQDOH7T®OXWDJLRQH ) "QAUQD

GHO 6LVWISRRYHUVLWDULR BLEHORD

7KDQN WR WKLV DFKLHYHPHQW «'&%% zDV DGYRBSUNFOU PG SIFNJTUSZ #JPMPHZ

' JPUFDIOPMPHZ
DZDUGHG 'HSDUWPHQW RI ([FHOOHQW UHFI—@%FEE XQLSJ LW

FRQVHTXHQWO\ IXUWKHU IXQGV IRUWKH  y|p (OFH GL 6RWWR —  3HUXJLD
GHYHORSPHQW RI QHZ VFLHQWLILF UHVHDUBKRQH -
SURMHFWV (PDLO GLSDUWLPHQWR GFEE#XQLSJ LW
$BSFFS 4FSWJDF
3KRQH

(PDLO VHJIU VWXGHQWL VFLHQIHPPIIQQ#XQLSJ |

'SPOU 0GGJDF
3KRQH . -
(PDLO VHJU GLGDWWLFD GFEE#XQLSJ LW



7KH 'HSDUWPHQW RI (FRQRPLFV.LQFOXGHV VFLHQ
DQG HGXFDWLRQDO VNLOOV LQ LWV FXOWXUDO S
HFRQRPLFV EXVLQHVV DGPLQLVWUDWLRQ DQG HI
ODZ PDWKHPDWLFV DQG VWDWLVWLFV ,WV PDLQ
DUH WR FR RUGLQDWH DQG SURPRWH UHVHDUFK |
VHFWRUV 2Q RQH KDQG LW LQFHQWLYDWHYV ,WD(
LOQWHUQDWLRQDO UHVHDUFK SURJUDPPHV.LQ FR
ZLWK DIJHQFLHV DQG VRFLHWLHV DQG RQ WKH RW
RIIHUV WRS OHYHO UHVHDUFK SURSRVDOV RQ HFF
WRSLFV DQG WKHLU SROLWLFDO HFRQRPLF DQG |
RUJDQL]DWLRQ LQ PRGHUQ VRFLHWLHV 7KH<«'HSD!I
PDLQWDLQV D IUDPHZRUN <RI FORVH OLQNV DQG

SURILFXRXV H[FKDQJHV ZLWK RWKHU*'HSDUWPHQ\



7KH '"HSDUWPHQW VXSSRUWY PXOWLSOH OLQHV RI
UHVHDUFK ZKLFK DUH KDUG WR VXPPDUL]H 6RPH

RI LWV PDLQ LQWHUHVWYV DUH DQDO\VLV RI HFRQRPLF

DQG PDUNHW G\QDPLFV LQVWLWXWLRQDO DVVHWYV DQG

SROLFLHV LQ WKH ILHOGV RI HQHUJ\ QDWLRQDO

WHUULWRU\ HQYLURQPHQW DQG VXVWDLQDEOH

GHYHORSPHQW ODERXU PDUNHWY SURGXFWLYLW\

TXDQWLWDWLYH PHWKRGRORJLHV DQDO\LV RI

ILQDQFH WKHRU\ DQG DSSOLFDWLRQV «VXVWDLQDEOH

GHYHORSPHQW LQQRYDWLRQV LQGXVWULDO SROLF\

DSSOLHG DQDO\LV RI ORFDO ,WDOLDQ DQG

LQWHUQDWLRQDO HFRQRPLF VIVWHPV

$00 WKLV UHVHDUFK XQGHUSLQV WKH 'HSDUWPHQW>V

HGXFDWLRQDO DFWLYLWLHV ,W RIIHUV D %DFKHORU

GHJUHH FRXUVH LQ 3HUXJLD DQG DQRWKHU LQ

7HUQL *WKUHH 0DVWHU GHJUHH FRXUVHV LQ 3HUXJLD

DQG RQH LQ 7HUQL D %DFKHORU GHJUHH FRXUVH LQ

WKH (FRQRPLFV RI 7RXULVP LQ $VVLVL

7KH+*'HSDUWPHQW LV ZRUNLQJ RQ D QHZ*FRXUVH

LQ WKH EXVLQHVV Rl WRXULVP

$WWHQWLRQ LV VWURQJO\ IRFXVHG RQ PDNLQIWKIVH) Q b

GHJUHH FRXUVHV DV LQWHUQDWLRQDO DV+SRVVLEOH

LQ UHVHDUFK DQG WHDFKLQJ WRIHWKHU ZIgWKeRNFOU PG &DPOPNJIDT

ZLGH UDQJH RI LQWHUQDWLRQDO FROODERKWERE XQLSI LW

DFWLYLWLHV LQ WKH VKDSH Rl FRQYHQWLRQWD+-$OHVVDQGUR 3DVFROL —  3HUXJLD
UHVHDUFK SURMHFWY VWXGHQW DQG OHF#KRRHU ~

H[FKDQJHV WKURXJK WKH (UDVPXV SURJUDPFBIHO GLSDUWLPHQWR HFRQ#XQLSJ LW
DQG E\ RWKHU PHDQV )XUWKHUPRUH *WZR GRXEOH

GHJUHH ODVWHU FRXUVHV KDYH EHHQ $BSFES AFSWIDF

DFWLYDWHsZLWK WKH 8QLYHUVLWp 3DULV (¥&H{PWHLO _  _

83(& )UDQFH*DQG ZLWK WKH 30HNKDQRY 5XFBLOHJIU VWXGHQWL HFRQRPLD#XQLSJ LW
8QLYHUVLW\ RI (FRQRPLFV 358( RIORVFRZ (PDLO VHIJU VWXGHQWL WHUQL#XQLSJ LW

SXVVLD
'‘SPOU PGGJDF

3KRQH -
(PDLO VHJU GLGDWWLFD HFRQ#XQLSJ LW
(PDLO FGO WULHQQDOH HFRQRPLD WHUQL#XQL



7TKHe'HSDUWPHQW RI 3KLORVRSK\ 6RFLDO*6FLHQF
(G WLRQ ),668)JORVRIL4LFLHQ]MRFLDOL

6P H GHO®DPD]LRQH HQFRPSDVVHYV -
FRPPLWWPHQWY WR UHVHDUFK DQG FXOWXUH WK
ORQJ EHHQ KDOOPDUNYV RI WKH 8QLYHUVLW\ RI 3H
ZDV UHFHQWO\ HQODUJHG E\ WKH DGGLWLRQ RI 6}
6FLHQFH DQG 3V\FKRORJ\ 7HVWLPRQLHV WR LWV |
DFWLYLWLHV DUH LWV ODUJH QXPEHU RI SXEOLFLC
RQ JRLQJ SURMHFWY DQG FORVH QHWZRUNLQJ ZL
PDLQ ,WwDOLDQ DQG (XURSHDQ XQLYHUVLWLHV
7KH 'HSDUWPHQWHQJDJHV LQ D ZLGH DUHD RI
UHVHDUFK UDQJLQJ IURP ORFDO GHPDQGYV IRU HG
D@ FXOWXUH WR ,WwDOLDQ DQG LQWHUQDWLRQL
UHDOLWLHV



7KH 'HSDUWPHQW>V PLVVLRQ LV WR LQYHVWISIDIWHUVLGDG GH 6DODPDQFD 6SDLQ ,VWL\
DQG GHYHORS KXPDQLVW VWXGLHV+LQ RUGHRRUMHUVLWDULR “623+,$™ 9DWLFDQ
XQGHUVWDQG WKH FRPSOH[ G\QDPLFV Rl  &LW\ *8QLYHUVLGDG GH $ &RUXxD
FRQWHPSRUDU\ UHDOLW\ IURP WKH WRS Rl WB&DLQ +,QVWLWXW FDWKROLTXH GH 7RXORX
GLYHUVH GLVFLSOLQHV $WWHQWLRQ IRFXVBVDY¥FH /8" (6 /LEHUD 8QLYHUVLWj GL
SUHVHQW RQ GLIILFXOWLHV LQ WKH UHODWLERWQ]S 8PDQH H 7HFQRORJILFKH 0DOWD DG
EHWZHHQ SHUVRQDO DQG VRFLDO LGHQWLW)BRXOGDGHV &DWyOLFDV D 3RQWLILFLD
PXOWL FXOWXUDOLVP FRPSOH[ IRUPV RI PRUBIRLYHUVLGDGH &DWyOLFD GR 5LR GH -DQHL
DQG UHOLJLRXV H[SHULHQFH LQ WKH FRQWHWNRILO

WRGDWLV JUHDW SROLWLFDO DQG HFRQRPLF 6SHFLDOLVHG IXUWKHU HGXFDWLRQDO FRX|
XSKHDYDO IRUPDO DQG QRQ IRUPDO HGXFDWILBRQFEOKRRO WHDFKHUV SURYLGH WKHP ZL\
SURFHVVHV SV\FKRORJLFDO GHYHORSPHQWPDMRU UHVHDUFK DQG FXOWXUDO H[SHULH
G\QDPLFV DQG IXQFWLRQ DQG WKHLU DVVHVYPBQWDY HQFRXQWHUYV IRU ZRUN RSSRUWXC
SUREOHPV LQ HWKLFV ODQJXDJH DQG :LWK LWV YDULRXV GHJUHH FRXUVHV WKH
FRPPXQLFDWLRQ $00 WKHVH LVVXHV DUH DQIEDVWEHQW RIIHUV SURIHVVLRQDO

IURP GLYHUVH VWDQGSRLQWY WKDW LQFOX@&$SRUWXQLWLHV WKDW UHVSRQG WR WKH
SKLORVRSK\ DQWKURSRORJ\ SHGDJRJ\ ZLGHVSUHDG GHPDQGV RI PRGHUQ VRFLHW\
SVIFKRORJ\ VRFLRORJ\ KLVWRU\ DQG ODZ ZKYRKOOV LQ LQGLYLGXDO SHUVRQ>V FDUH
OHDG WR ERWK VSHFLILF DQG LQWHU GLVFLSEHYHRRSPHQW DQG HGXFDWLRQ DV ZHOO C
SURMHFWV WKXV FRPELQLQJ TXDOLWDWLYHLRQRYDWLYH SURMHFWYV LQ VHYHUDO DVSH
TXDQWLWDWLYH UHVHDUFK VRFLDO DQG HFRQRPLF UHDOLWLHV DQG
7KH LQGLYLGXDO SHUVRQ LV WKH IXOFUXP IRUH@RM/LRQVKLS G\QDPLFV

'HSDUWPHQW>V LQWHUHVW DV LW IRFXVHV RQ WKH

LQGLYLGXDO>V SVIFKR SK\VLFDO UHDOLW\ PRGHV RI

H[SUHVVLRQ DQG UHODWLRQVKLSYV $WWHQWLRQ LV

SDLG WR PDONLQG>V KLVWRULFDO GHYHORsPHoWQ AU Q b

SROLWLFDO DQG VRFLDO UHODWLRQVKLSV FXOWXUDO DQG

UHOLJLRXV H[SUHVVLRQV DQG OLQNV WR WKgg\?gBSSJ'\F',';OU PG 1IIMPTPQIZ 4PDJBM 4DJFODF E
HQYLURQPHQW DQG VRFLHW\ 227 ILVVXI XOLS) LW

7KH "HSDUWPHQW RIIHUYV VWXGHQWY WKUHH 5| DD+ XVHSSH (UPLOL +  *3HUXJLD
%DFKHORU DQG IRXU ODVWHU GHJUHH FRXUVARRQH .

RQH LOWHJUDWHG 0DVWHU DV ZHOO DV VSHRPDOWGLSDUWLPHQWR ILVVXI#XQLSJ LW
VFKRRO DQG D 3K' SURJUDPPH *6RPH RI WKRVH

0DVWHU GHJUHH FRXUVHV DUH GHYHORSHG [3§SFFS “4FSWJDF

FROODERUDWLRQ ZLWK IRUHLJQ XQLYHUVLW
DZDUG D GRXEOH GHJUHH +7KHVH+IRUHLJQ
8QLYHUVLW\ DUH )XMHQ &DWKROLF 8QLYHUVEMYBOGGIDF

7DLSHL 7DLZDQ +8QLYHUVLWp &DWKROLTXH 'BKRQH

/ARQ )UDQFH «)UDQFLVFR ODOGRQDGR 8QLYHURRMA VHIU GLGDWWLFD ILVVXI#XQLSJ LW
6FKRRO 8QLYHUVLW\ RI*6HYLOOH 6SDLQ »

%_IWBU VWXG HQWL OHWWHUHILORVRILD#X



) )

7KH «"HSDUWPHQW RI 3K\VLFV DQG *HRORJ\*RULJLC(
IURP-FRPPRQ PHWKRGRORJLHV DQG DSSURDFKHV
VKDUHG E\ 3K\VLFV DQG (DUWK 6FLHQFH %RWK

GYELS HV PDLQO\ XVH H[SHULPHQWDO ODERU
OlJS \q)KQLTXHV GDWD DQDO\VLV PHWKRGROF
WKH GHYHMORSPHQW RI FRPSOH[ VLPXODWLRQ PRC
'HSDUWPHQW>V DGGHG YDOXH OLHV LQ LWV DELO
FUHDWH RSSRUWXQLWLHV WR LOWHJUDWR GLYHL
WKH WZR GLVFLSOLQHV DQG PDS RXW D EDVLF UH
SDWKZD\ WKDW ZLOO OHDG WR LQVLIJKWY WKDW F
DSSOLHG LQ VRFLHW\ ,QWHUHVW IRFXVHVIHRQ DSS

SRWHQWLDOLW\ RI SK\VLFV.DQG LWV PHWKRGV W
VROYLQJ-SUREOHPV RQ WKH JHRORJLFDO VFDOH



7KH '"HSDUWPHQW LV HQGRZHG ZLWK ODERUDWRU
WKDWeFRQVWLWXWH+D QRWDEOH LQIUDVWHIXFWX
UHVHDUFK DQG HGXFDWLRQ DV WKH\ DUH HTXLSS
FRPSOH[ FDOFXODWRUV DQG DQDO\WLFDO LQVWU
6XVWDLQLQJ UHVHDUFK ZLWK D SRWHQWLQO IRU"
WRsWHFKQRORJ\ LV RQH Rl WKH 'HSDUWPHQWS>V Si
LQWHUHVWYV ,W UHTXLUHV PXOWL GLVFLSOLQDU\
VHFWRU VNLOOV DV ZHOO DV VWURQJ FROIOMKE RUI
UHVHDUFK DJHQFLHV FHQWUHV Rl HIFHOOHQFH D
XQLYHUVLWLHV LQ ,WDO\ DQG DEURDG

7KH '"HSDUWPHQW KRXVHV ODERUDWRULHV EHORC
WKH 3HUXJLD 6HFWLRQ RI WKH ,WDOLDQ MJM/LRQL
RI 3K\VLFV ,1)1 %WLWKDJRRQDOH GVLFD

| XFOHDUH ZKLFK LV GHGLFDWHG WR GHYHORSLC
FRPPRQ UHVHDUFK SURJUDPPHV RQ 3K\VLFV DQG |
IXQGDPHQWDO LQWHUDFWLRQV ,W DOVR LRKFOXG
JURXS WKDW LV DIILOLDWHG ZLWK WKH ,WDOLDQ :
5HVHDUFK &RXQFLO &IBQVLJOLURLRQDOH GHOOH
3LFHUFKH DQG WKH ,20 ,QVWLWXWH RI 7ULHVWH
«*VWLWRWELQD GHDWHULDOL

%DVLF UHVHDUFK LQ WKH 'HSDUWPHQW VWXGLHV
IXQGDPHQWDO LQWHUDFWLRQV RI SK\VLFV DV ZHC(
SK\VLFDO DQG JHRORJLFDO SKHQRPHQD DQG SUR
XVLQJ GLIIHUHQW REVHUYDWLRQDO VFDOHY — IUR
VXE DWRP DQG VXE QXFOHDU VFDOHV WR WKH QD
DQG PHVR VFDOHV Rl FRQGHQVHG PDWWHU ,W LQ
$VWURQRP\ WKH VWXG\ RI DVWUR SDUWLFOHV DQ
SK\VLFV FOLPDWH FKDQJH IURP*WKH SDOHR WR \
DQWKURSRJHQLF HUDV

7KH '"HSDUWPHQW>V DSSOLHG UHVHDUFK SURJUDF
IRFXVHV PDLQO\ RQ LGHQWLI\LQJ DQG VXVWDLQDE
SURGXFWLRQ DQG VXVWDLQDEOH XVH RI JHRORJL
UHVRXUFHV DVVHVVLQJ DQG FRXQWHULQJ YHROR
FRQWULEXWLQJ WR NQRZOHGJH Rl WKH ORFDO Ut
DSSO\LQJ VSDFH WHFKQRORJ\ WR PRQLWRULQJ W
HQYLURQPHQW DQG WHVWLQJ LQVWUXPHQWYV DQ
XQGHU H[WUHPH FRQGLWLRQV GHYHORSLQJ VHQ
SUREHV



5HVHDUFK LV VXSSRUWHG E\ HGXFDWLRQDO
FRXUVHV*DQG E\ GHYHORSLQJ DQG VWUHQJWKHQLQJ
UHODWLRQVKLSV ZLWK LQGXVWU\ SDUWLFXODUO\
FRPSDQLHV ZRUNLQJ LQ WKH ILHOGV RI
QDQRWHFKQRORJ\ DQG LQQRYDWLYH LQGXVWULDO
PDWHULDOV

7KH '"HSDUWPHQW>V UHVHDUFK LV IRXQGHG RQ D
QHWZRUN Rl FROODERUDWLRQV ZLWK WKH PRVW
DGYDQFHG ,WDOLDQ DQG LQWHUQDWLRQDO *UHVHDUFK
ODERUDWRULHV VXFK DV WKH &(51 1$6$ (6$

(65) ,1),1 ,1*9 &15 WKH LQWHUQDWLRQDO
$QWDUFWLF VWDWLRQ DQG WKH ,WDOLDQ &LYLO
3URWHFWLRQ $JHQF\ WR FLWH EXW D IHZ

7KH '"HSDUWPHQW RIIHUV %DFKHORU GHJUHHV LQ
3K\VLFV DQG *HRORJ\ D ODVWHU GHJUHH LQ

3K\VLFV ZLWK WKH RSWLRQ RI GLYHUVH VSHFLDOWLHV
0DVWHU GHJUHHV LQ *HR SK\VLFV

*HRORJLFDO+5LVNV DQG 5HVRXUFHV DQG
+\GURFDUERQ *HRORJ\ ZKLFK LV WKH RQO\

GHJUHH FRXUVH LQ ,WDO\ WKDW LV RIIHUHG LQ
FROODERUDWLRQ ZLWK (1, ZKLFK LQFOXGHV
SODFHPHQW DQG WUDLQLQJ ZLWKLQ (1, LWVHOI IXOO\
WDXJKW LQ (QJOLVK ,W DOVR SURYLGHV 3K'

GHJUHHV LQ 6FLHQFH DQG 7HFKQRORJ\ IRU )"QAUQD

3K\VLFV DQG *HRORJ\ ZLWK VWXG\ JUDQWYV IURP
UHVHDUFK DJHQFLHV IRU WKH GHYHORSPHQW RI

VKDUHG UHVHDUFK SURJUDPPHYV -

%FQBSUNFOU PG 11ZTJDT BOE (FPMPHZ
777 ILVIHR XQLSJ LW

YLD*$OHVVDQGUR 3DVFROL —  3HUXJLD
3KRQH

(PDLO GLSDUWLPHQWR ILVIHR#XQLSJ LW

$BSFFS 4FSWJDF
3KRQH
(PDLO VHJU VWXGHQWL VFLHQ]HPPIIQQ#XQLSJ |

'SPOU PGGJDF
3KRQH
GLSDUWLPHQWR ILVIJHR#XQLSJ LW



7KH /DZ '"HSDUWPHQW RIITHUV VWXG\ FRXUVHV LQ C
ZLWK WKH PRGHUQ GLPHQVLRQ RI JOREDO ULJKW
W SURPRWHV LQWHUQDWLRQDO LQWHU GEKFLSC
ZLWK WKH DLP RI HGXFDWLQJ H[SHUWV WKDW FDC
PDQ\ OHJDO ILHOGV DQG FRPPXQLFDWH ZLWK

SURIHVVLRQDOV IURP RWKHU MXULGLFDO EDFNJU
SHVHDUFK DWWHQWLRQ IRFXVHV RQ PRGHUQ OHJ
DQG WKH GLIILFXOW FKDOOHQJHV RI PRGHUQ VRF
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7KH '"HSDUWPHQW FRQGXFWV LWV PXOWLSOH UH
SURMHFWV LQ D VSLULW RI FRPPXQLW\ VHUYLFH
H[DPSOH WKH 5HJLRQDO $GPLQLVWUDWLRQ RI 8P
FRPPLVVLRQHG DQ LQYHVWLIDWLRQ LQWR+*FULPH
DQG*VHFXULW\ LQ 8PEULD DQG UHSRUWV LQWR S»
DQG KXPDQ ULJKWV ZKLFK ZHUH ERWK VXSSRUWH
WKH )RQGD]LRQH &DVVD 5LVSDUPLR 3HUXJLD 7KH
'HSDUWPHQW>V OHJDO FOLQLFV DUH LQYRDYHG L
OHJDO DLG IRU SULVRQHUV DV ZHOO DV VDIHJXDU
5HJLRQ RI 8PEULD DQG LWV HQYLURQPHQW /HFW>
WKH 'HSDUWPHQW DUH HQJDJHG ZLWK +RUL]RQ
(8 SURJUDPPH RI UHVHDUFK DQG ZLWK D QHWZRU!
RWKHU LQWHUQDWLRQDO UHVHDUFK JURXSV VXF
,QVWLWXWH RI *OREDO /DZ DQG 3ROLF\ ,*/33DWe+[
8QLYHUVLW\ 86$ DQG WKH (XURSHDQ QHWZRUN R
$FDGHPLF KLVWRU\
7KH /DZ 'HSDUWPHQW RIIHUV

D \HDU GHJUHHVLQJOH FRXUVH ZKLFK SURYLGH
VXEVWDQWLDO OHJDO VNLOOV DQG PHWKRBBE WK
WR ZRUN LQ WKH WUDGLWLRQDO SURIHVVLRQDO |
EDUULVWHU H[DPLQLQJ PDJLVWUDWH DQG QRWD!
EDFNJURXQG LQ ,QWHUQDWLRQDO DQG (XURSHDC
JUDGXDWH LV DEOH WR+DSSO\ IRU SULYDWH DQG !
VHFWRUVsLQ ,WDO\ DQG DEURDG

7KH SRVW JUDGXDWH ODVWHUsGHJUHH LQ ,QWHJ
(XURSHDQ /DZ 6\WVWHPV DQG +XPDQ 5LIJKWV DLPV L
HGXFDWLQJ D (XURSHDQ OHJDO H[SHUW ZKR FDQ |
FRQILGHQWO\ DPRQJ GLYHUVH OHJDO WUDGLWLR
EOHQGHG FRXUVH WKLV 0DVWHU GHJUHH LV WDX
(QJOLVK DQG ,WDOLDQ LQ 3HUXJLD DQG RQ OLQH

$ %DFKHORU*GHJUHH LQ $QFLOODU\ /HIDO 6HUYL
DYDLODEOH IRU OHJDO SURIHVVLRQDOV RWKHU W
EDUULVWHUV H[DPLQLQJ PDJLVWUDWHYV DQG QRV
7KLV+GHJUHH FRXUVH RIIHUV VHYHUDO RSWLRQV
FRQVXOWDQWY HVWDWH DJHQWV SDUD®HJIDO F
DGPLQLVWUDWRU -



7KDQNV WR WKH 'HSDUWPHQW>V VWXGHQW H[FKDQJH

OLQNV WKH (UDVPXV SURJUDPPH HQDEOHYV ODZ

VWXGHQWY WR DWWHQG VRPH Rl WKH EHVW

8QLYHUVLWLHV LQ (XURSH DQG HOVHZKHUH

7KH '"HSDUWPHQW>V KLJKO\ VHOHFWLYH

,QWHUQDWLRQDO 3K' SURJUDPPH ZKLFK LV QRZ LQ

LWV UG \HDU FRQVWLWXWHYV DQ H[FHOOHQW

SURJUDPPH RI DGYDQFHG OHJDO VWXGLHV LQ DQ

LQWHU GLVFLSOLQDU\ DQG*LQWHUQDWLRQDO VHWWLQJ W

IRFXVHV RQ ODZ DV D VRFLDO SKHQRPHQRQ DQG

DV D GLDORJXH ZLWK OHJDO H[SHUWV IURP GLYHUVH

EDFNJURXQGV $W SUHVHQW WKH 3K' SURJUDPPH

RIIHUV WKUHH RSWLRQV 6DIHIXDUGLQJ

6XEMHFWLYH /HIJDO 3RVLWLRQV DQG JUHHGRP

IURP+&RPSHWLWLRQ 3XEOLF+/DZ ZKLFK RIIHUV

ZLGH UDQJLQJ LQVLIKWV LQWR WKH VWXG\ Rl SXEOLF

ODZ %XLOGLQJ D /HIJDO 7UDGLWLRQ ZKLFK

FRPSDUHV DQG FRQWUDVWYV GLYHUVH OHJDO

V\VWHPV

&RXUVH DFWLYLWLHV LQFOXGLQJ WKH

LQWHUQDWLRQDOO\ ZHOO NQRZQ 6XPPHU 6FKRRO

DUH FRQGXFWHG LQ FROODERUDWLRQ ZLWK WKH

$PHULFDQ 8QLYHUVLW\ :DVKLQJWRQ WKH 0D]

30DQN /DZ ,QVWLWXWH +HLGHOEHUJ WKH */3) " Q AU Q b

+DUYDUG /DZ 6FKRRO &DPEULGJH 0% 86$

DQG %XHQRV $LUHV 8QLYHUVLW\ $ MRLQW 3K MFQBSUNFOU

FRQIHUUHG LQ DVVRFLDWLRQ ZLWK WKH+eFROH BRI vSUXGHQID XQLSJI LW
+DXWHYV eWXGHV HQ 6FLHQFHV 6RFLDOHV (+{66+$0HVVDQGUR 3DVFROL - 3HUXJLD
LQ 3DULV )UDQFH DQG WKH '‘HSDUWDPHQWRBKRQH

'HUHFKR 8QLYHUVLGDGH GR 9DOH GR ,wDM@PDLO GLSDUWLPHQWR JLXULV#XQLSJ LW

%UD]LO
$BSFFS 4FSWJDF

3KRQH
(PDLO VHJIU VWXGHQWL JLXULVSUXGHQ]D#XQLS

'SPOU PGGJDF
3KRQH
(PDLO GLSDUWLPHQWR JLXULV#XQLSJ LW



MH 'HSPUWPHQW RI (QILQHHULQJ LV EDVHG LQ 3F
ZKLFK HRXVHV LWV VHDW Rl DGPLQLVWUDWLRQ D
LQ RWKHU WZR XQLYHUVLW\ FHQWUHV 7HUQL DQ(
W FRPELQHV WKH SUHYLRXV 'HSDUWPHQWV RI (O}
(QILQHHULQJ DQG ,QIRUPDWLFV ,QGXVWULDO (QJ
DQG VRPH PHPEHUV Rl WKH SUHYLRXV &LYLO DQG
(QYLURQPHQWDO (QJLQHHULQJ 'HSDUWPHQW ,WV
LQWHUHVW LV DSSOLHG HQJLQHHULQJ EHRDUU\LC
Rl UHVHDUFK WKDW SURFHHG IURP LWV RULJLQDC
'HSDUWPHQWY ,WV DLPV DUH WR LGHQWLI\ FRPPR
IHDWXUHV LQ D *VLPLODU YLVLRQ RI UHVHDUFK
PHWKRGRORJLFDO DSSURDFKHV PRGDOLWLHYV IR
RI WHFKQRORJ\ DQG ORFDO UHJLRQDO UHODWLRC
VHUYHV DQG SURPRWHYV «LQGXVWULDO SURGXFW!
WV UHVHDUFK LQWHUHVWV PDLQO\ IRFXV RQ DSS
HQJLQHHULQJ DQG DUH VWURQJO\ OLQNHGQVR LQ
LQVWLWXWLRQV



%\ PHDQV RI D VHULHV RI DJUHHPHQWYV WKH 7KH 'HSDUWPHQW SURYLGHV DOO FRXUVHV |
'HSDUWPHQW RI (QJLQHHULQJ FORVHO\ WR «,QIRUPDWLRQ (QJLQHHULQJ ,QGXVWULI
FROODERUDWHYV ZLWK ,WDOLDQ DQG LQWHUQBRMIDRYBOO (QILQHHULQJ DQG RQO\ UHFHC
LQVWLWXWLRQV SDUWLFXODUO\ LQ WKH (X BR$HWH(QILQHHULQJ

8QLRQ DV ZHOO DV ZLWK SXEOLF DQG SULYDMHSUHVHQW WKHUH DUH WKUHH %DFKHOR
UHVHDUFK DJHQFLHV LQ ,WDO\ DQG DEURDG FRIVHV ,QIRUPDWLFV DQG (OHFWURQLF
WKH \HDUV LWV LQYROYHPHQW LQ EDVLF DQ@JLQHHULQJ OHFKDQLFDO (QJLQHHULQJ DC
DSSOLHG UHVHDUFK KDV OHG WR D ORQJ VHWRE¥WULDO (QIJLQHHULQJ ILYH ODVWHU GlI
VSLQ RIIV (OHFWURQLF (QJILQHHULQJ IRU WKH ,QWHUQ
WV YLVLRQ DQG PHWKRGRORJLFDO DSSURDFKLSJN ,QIRUPDWLFV DQG 5RERWLFV
GHYHORSHG LQ LWV UHVHDUFK FHQWUHV WRHFKDQLFDO DQG ,QGXVWULDO (QJLQHHULQ
%LRPDVV 5HVHDUFK &HQWUH HEBMUR GL DOVR D FXUULFXOXP UHODWHG ZLWK 3URMF

3LFHUFD VXQ®RDVVH DQG WKH ,QWHU ODQDJHPHQW IRU &LUFXODU 6XVWDLQDELOL
8QLYHUVLW\ &HQWUH IRU 5HVHDUFK LQWR 3RUOKARYRY UHFHQW RQH 3URWHFWLRQ DQG
E\ 3K\VLFDO $JHQWV &,58HQWUR RI WKH 7HUULWRU\ Rl WKH %XLOW (QYLURQF
*QWHUXQLYHUVLBIFHUEBISHU ODVWHU GHJUHH FRXUVH LV GHYHORSHG LQ

OQTXLQDPHQWR GDQWILVLFL ZLWK WKH FROODERUDWLRQ ZLWK :DUVDZ 8QLYHUVLW!

VWDII DIILOLDWHG WR WKH '"HSDUWPHQW $O0OOHNFKQRORJ\ 3RODQG DQG DZDUGV D GRXEO

'HSDUWPHQW>V UHVHDUFK JURXSV SHUIRUP WKBWUYH 7KHUH DUH DOVR VHYHUDO 3K' SUR

ZRUN LQ D QHWZRUN RI LQWHUQDWLRQDO DQG 0DVWHU GLSORPDV

FROODERUDWLRQV DQG FRQWULEXWH WR ,\WIKL BISDUWPHQW>V VWDII ZRUN DV SDUW RI

QDWLRQDO SURMHFWYV DV SDUWQHUYV DQG FRQWHUQDWLRQDO JURXS DOVR EHLQJ LQYR

RUGLQDWRUYV *«ORUHRYHU WKH 'HSDUWPHQWWh/(UDVPXV SURJUDPPH DQG KROGLQJ

PDQ\ GHGLFDWHG ODERUDWRULHV PRVW RI WRMHUQDWLRQDO UHODWLRQVKLSV DV WK

SOD\LQJ UROHV LQ ,WDOLDQ QDWLRQDO (8 DEBRUPDWLRQ ZLWK UHVHDUFKHUV DQG VW

LQWHUQDWLRQDO UHVHDUFK LQIUDVWUXFWH}IRR/DOO RYHU WKH ZRUOG

7KH '"HSDUWPHQW>V SHUVSHFWLYH RI RSHQ

FROODERUDWLRQ UHIOHFWV LQ LWV DIILOLDWBR(UVB\ U Qb

,WDOLDQ DQG LQWHUQDWLRQDO DVVRFLDWLRQV ,WV

FORVH V\QHUJ\ ZLWK WKH SURGXFWLRQ ZRU®GEGQBSUNFOU PG &0OHJOFFSJOH

LPSDFWV RQ LWV GHJUHH FRXUVHV E\ IDYRXZ£HUQJ XQLSJI LW

WKH DYDLODELOLW\ RI ILQDQFLDO VXSSRUW\%B *RIVHGRXUDQWL - 3HUXJLD

1/)\/(3\[/)VLKHU HGXFDWLRQ DQG SURPRWLQJ LQW&) Kél?é’DUWLPHQWR LQIHXOLSI LW
QHHVKLSV DQG UHVHDUFK JUDQWV 7K

'HSDUWPHQW SURPRWHV WKH DFTXLVLWLRQYRISEFS 4FSWJIDF

HTXLSPHQW DQG WHFKQRORJLHV LQ RUGHU BKRQH

JXDUDQWHH DQ LQQRYDWLYH DQG+FXWWLQJ(R@JIPi*VHIU VWXGHQWL LQIHIQHULD#XQLSJ LW

WHDFKLQJ DQG OHDUQLQJ
'SPOU 0GGJDF

3KRQH -
(PDLO GLSDUWLPHQWR LQJ#XQLSJ LW



- A nm o 7KH '"HSDUWPHQW RI &LYLO DQG (QYLURQPHQWDO
J a (QILQHHULQJ ',&$ LQFOXGHV WKH VFLHQWLILFeIL

LO HQJLQHHULQJ HQYLURQPHQWDO*HQJLQHH

FL
T - " l I |
J a DUAKLWHFWXUH DQG GHVLJQ ,W PHHWV WKH+GHF

HYHUDO LQGXVWULDO VHFWRUV LQ 8PEULD DQG
L,J 1 é é E 11 l:iDUWLFXODU LQ WKHeEXLOGLQJ LQGXVWWI\ DQG \

| SUHIDEULFDWHG EXLOGLQJV «LQ WKH SUHYHQW
FRQVHUYDWLRQ DQG UHVWRUDWLRQ RI DUFKLWH
KHULWDJH sLQ PDQDJHPHQW DQG PDLQWHQDQFH

LQIUDVWUXFWXUH LQ ZDWHU UHVRXUFH PDQDJHF
LQ SUHYHQWLRQ DQG SURWHFWLRQ Rl WKH EXLO\
HQYLURQPHQW IURP QDWXUDO KD]DUGV 7KH 'HSD
HGXFDWHV H[SHUWV+LQ WKH ILHOG RI GHVLJQ DQ
FRQVWUXFWLRQ RI HDUWKTXDNH UHVLVWBQW EX
VSHFLILF IRFXV WR WKH DUHD RI WKH UHFEQW FH
VHLVPLF VHTXHQFH



7KH '"HSDUWPHQW GHDOV ZLWK WKHVH FRPSG@KH '"HSDUWPHQW ZDV UHFHQWO\ DZDUGHG
FKDOOHQJHV E\ PHDQV RI DQ LOWHU GLVFLSCHEDUWWPHQW RI ((FHOOHQFH UHFHLYLQJ D

UHVHDUFK DSSURDFK ZLWK D VWDII Rl H[SHUWAOLY DQW IXUWKHU IXQGLQJ IRU LWV VFLH
PXOWLSOHsILHOGV Rl VWXG\ ZKR RIIHU ULFK UHVHDUFK

RSSRUWXQLWLHV IRUsVAQHUJ\ WKDQNV WR WKHLU

FRPPRQ EDFNJURXQG+LQ TXDQWLWDWLYH

PHWKRGRORJLFDO DQDO\WLV DQG+GHVLJIQ ZKR DUH

DEOH WR JXDUDQWHH+KLJK TXDOLW\ WHFKQRORJ\

DQG SXEOLF VDIHW\

&RPSOHPHQWDU\ OHDUQLQJ DFWLYLWLHV LQFOXGH

FRXUVHV LQ*SXEOLF ODZ DQG UHJXODWLRQV IRU

ZRUNLQJ DV D*SURIHVVLRQDO FLYLO DQG

HQYLURQPHQWDO+HQJILQHHU 7KHVH LQFOXGH

NQRZOHGJH Rl WKH+ODZV JRYHUQLQJ WKH ,WDOLDQ

QDWLRQDO WHUULWRU\*DQG HQYLURQPHQW DV ZHOO DV

UHJXODWLRQV WKDWsVDIHIXDUG WKH FRXQWU\ DQG

GLVFLSOLQH SXEOLF+ZRUNV 7KHVH IRUP WKH

IUDPHZRUN ZKLFK WKH*WHFKQRORJLFDO DQG )" QAUQD

VFLHQWLILF EDFNJURXQG RI D*FLYLO DQG

HQYLURQPHQWDO HQJLQHHU KDV WR ILWsLQWR

7KH '"HSDUWPHQW RIIHUV D 0DVWHU GHJUHH 85 QBSUNFOU PG $JWJM BOE &OWJSPONFOUBM

&RQVWUXFWLRQ DQG $UFKLWHFWXUH ZKLFKiLD I’_‘SI\TUE%LRS‘;(IL_JVI\D/QWL _ 3HUXILD
UHFRJQLVHG DOO RYHU WKH (8 WZRo%DFKHQSJ%ﬂQH

GHJUHHV LQ &LYLO (QILQHHULQJ DQG+,QGXVYBLBAG L SDUWLPHQWR LQJ #XQLSJ LW
'HVLJQ DQG WZR 0DVWHU GHJUHHV LQ &LYLO

(QILQHHULQJ (QYLURQPHQWDO DQG 7HUULWHBSEB®4FSWJIDF

(QILQHHULQJ-DQG DQ LQWHUQDWLRQDO 3K' 3KRQH

SURJUDP (PDLO VHJU VWXGHQWL LQJHIQHULD#XQLSJ LW
7KH '"HSDUWPHQW>V UHVHDUFK DQG HGXFDWIRQD R ipE

DFWLYLWLHV DV GHYHORSHG E\ IDFXOW\ PHRRHEM

DQG FROODERUDWRUV DUH*FDUULHG RXW D¥R® «VHJU GLGDWWLFD LQJ #XQLSJ LW
LQWHUQDWLRQDO OHYHO EXLOGLQJ XSRQ

FRQVROLGDWHG FROODERUDWLRQV ZLWK WHQV RI

,WDOLDQ DQG IRUHLJQ XQLYHUVLWLHV DV ZHOO DV

,WDOLDQ DQG IRUHLJQ UHVHDUFK FHQWUHV



- - b ohbhoab .
® hebet e
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| ST «s g7KH 'HSDUWPHQW>V PDLQ PLVVLRQ LV WR GHYHOFR
D V ! A Q a IDGYDQFHG UHVHDUFK LQ DOO KXPDQLVW ILHOGV !
, OLQNHG WR KLVWRU\ DUW KLVWRU\ DUFKDHROR:

n U a ) Q ODQJXDJHV SKLORORJ\ OLWHUDWXUH DQG JHRJL

HYHQ E\ PHDQV Rl FROODERUDWLRQ ZLWK H[WUD |
LQVWLWXWLRQV DQG DJHQFLHV

A 11 N\ N\ N\ nn 1]
/3\ a ) aa E ,Q WKH PRGHUQ ZRUOG WKDW UHTXLUHV PRUH DC

pu FULWLFDO WKLQNLQJ DQG FXOWXUDO IOHDHELOLW

Z A ] V A I ZIMK LWV LGHQWLW\ LOQKHULWHG IURP WK IRUPH
u a V DQG 3KLORVRSK\ WKH 'HSDUWPHQW WRGD\

R,QHZ FKDOOHQJHV WR H[SORLW WR WKH IXC

Z QAEAQV Frgum e
N\
A"a V QVE4



7KH '"HSDUWPHQW HQFRPSDVVHV VHYHUDO GQGEWWIDLQLQJ FRXUVHV ZLWK SXEOLF DQG
VHFWRUV Rl VFLHQWLILF UHVHDUFK ZLWK VKDBI@ELHV IRU HQUROOHG VWXGHQWYV 7KH
WRSLFV DQG LQYHVWLJIDWLYH EDFNJURXQG'HBDUWPHQW DOVR RUJDQLVHV DQ ,QWHUQI
LQFOXGHV DW SUHVHQW UHVHDUFKHUV WKBWORMMRRGBHUYLFH WR DVVLVW VWXGHQW\
WKH ILHOGV RI OLQJXLVWLFV SKLORORJ\ DQ®&R DGKHUH WR WKH (UDVPXV +SURJUDPPH |
OLWHUDWXUH JHRJUDSK\ DQG KLVWRU\ DUNKWREHRIW PRELOLW\ &RQIHUHQFHV VHPLQI
DQG WKH DUWV 7KH\ VKDUH DQ LQWHUGLVFREEWRIUIV ZLWK H[SHUWV IURP WKH ZRUOG\
LQYHVWLJIDWLYH DSSURDFK ZKLFK LV EDVHEARGHPLD &XOWXUH DQG %XVLQHVV DUH
FRPPRQ LQWHUHVWYV LQ WKH DQFLHQW ZRUDRSRUWDQW DGGLWLRQDO HGXFDWLRQ
WUDGLWLRQV DQG WKH PRGHUQ SHUFHSWLROFRUWXQLWLHV

WKH PHGLHYDO SHULRG PRGHUQ DQG $OWKRXJIK WKH 'HSDUWPHQW LV KRXVHG PD
FRQWHPSRUDU\ VWXGLHV +7KH\ DUH HQJDJHB®O0Q]]R 0DQJRQL VHFWLRQV DUH IRXQG LQ
,WDOLDQ QDWLRQDO DQG LQWHUQDWLRQD™HWMHDORKKLOGLQJV DURXQG 3LD]]D ORUOD
SURMHFWYV DQG KDYH VHW XS ODERUDWRULBHNRAU +RXVH 6W %HUQDUG 6LOYL 3RQWD(
$UFKDHRORJ\ $QFLHQW +LVWRU\ DQG &ODVREPBU 6DOHVLDQ %XLOGLQJIV

3KLORORJ\ 0DS PDNLQJ DQG WKH /LQIXLVWLAKH 'HSDUWPHQW KDV DOVR DQ ,QIRUPDWLF
$WODV RI ,WDOLDQ /DNHV $//, WR VXSSRUWNYERUDWRU\ IRU +XPDQLVW 6WXGLHV ZLWK
UHVHDUFK DQG HGXFDWLRQ ZRUN VWDWLRQV DQG D +XPDQLVW /LEUDU\
7KH '"HSDUWPHQW RIIHUV+D %DFKHORU GHJUBHKRXYHG LQ D EUDQG QHZ EXLOGLQJ WKH
,WDOLDQ /LWHUDWXUH *&XOWXUDO +HULWD/HE8)BUHSEIFLDOLVHV LQ WKH DQFLHQW ZRI
/DQIXDJHV DQG &XOWXUH +DQG+D 0DVWHU KLVWRU\ Rl PRGHUQ FRQWHPSRUDU\ DQG
GHJUHHV LQ ,WDOLDQ 6WXGLHV DQG (XURSHEMBLHYDO DUW ,WDOLDQ VWXGLHV OLQJXL
+LVWRU\ *$UFKDHRORJ\ DQG $UW +LVWRU\ 5RPDQFH ODQJXDJH SKLORORJ\ DQG PRGHU!
&ODVVLFDO &LYLOL]DWLRQV «/DQJXDJHV ~ ODQJXDJHV DQG OLWHUDWXUH e
&RPSDUDWLYH /LWHUDWXUH DQG ,QWHUFXOWXUDO

7UDQVODWLRQ 7ZR Rl WKHP DUH GHYHORSHG LQ

FROODERUDWLRQ ZLWK )JUHQFK DQG *HUPDQ

8QLYHUVLWLHV 8QLYHUVLWp )UDQORLY 5DEHQDLY) A J Q b

7TRXUV «8QLYHUVLWp GH 7TRXORXVH ,, /H

0 UNFOU PG “)VNBOJUJFT "ODJFOU
OLUDLO *$OEHUW /XGZLJV 8OLYHUVLWIW YUHTEREPY
3 Q JUREE A% RSO -BOHVBHFT -JUFSBUVSF BOE $VMUV
8QLYHUVLWIW +DPEXUJ*DQG :HVWIIOLVFKH

ZZZ OHWWHUH XQLSJ LW
:LOKHOPV 8QLYHUVLWIW 0+QVWHU 7KH SLDJJD ORUODFFKL 3HUXILD

'HSDUWPHQW RIIHUV DOVR D SRVWJUDGXDWSKRQH _
6FKRRO RI $UWLVWLF +LVWRULFDO +HULWD JRDQ@GGEBDUWLPHQWR OHWWHUH#XQLSJ LW
SURJUDPPHV LQ $QFLHQW DQG ORGHUQ (XURSHDQ
+LVWRU\ $UWV DQG /DQIXDJIHV +7KH 'HSDUWERFR W 4FSWJD.F .
LV DWWHQWLYH WR VWXGHQW QHHGV DV LV\?F%{ PRYS VWX GHOWL OHWWHUHHILORVRILD?
UHJXODUO\ RULHQWDWLRQ RSHQ GD\V IRU KLJK
VEKRRO VWXGHQWYV DV ZHOO DV WXWRULQJSHHUNEEYSE

3KRQH

(PDLO RULOHW#XQLSJ LW



Vd

N . 4 7KH +'"HSOUWRHQW RI 0DWKHPDWLFV DQG ,QIRUPD
A a I A 0, IRAXVAV FIFQ UHVHDUFK DQG WHDFKLQJ DERXW
. WHFKQRORJILFDO WUDQVODWLRQ RI PDWKHPDWLF

AT LQIRUPDWLFV 6WURQJO\ FURVV VHFWLRQDO LQ L\
A a DSSURDFK WKH 'HSDUWPHQW VXSSOLHV WHDFKH
PDWKHPDWLFV DQG LQIRUPDWLFV sWR DOO WKH G

TR z RXUVHY RI VIVXG\ LQ WKH 8QLYHUVLW\ RDSRUXJLI

H u ) E I A QDNHV@DU HG FRQWULEXWLRQ WR VWUDWHJL
" HYHORSPHQW DQG WR WKH HGXFDWLRQ DQG VX

WKH 8QLYHUVLW\ DGPLQLVWUDWLYHVWDII

7KH 'HSDUWPHQW RIIHUV WZR+*%DFKHORU GHJUHH
LQ ,QIRUPDWLFV *,QWHOOLJHQW DQG ORELOH &RP
ZKLFK LV GHOLYHUHG LQ (QJOLVK IRFXVHV RQ SU!
WRSLFV RI LQWHUHVW LQ ,&7 ZLWK LWV IRFDRD LQV
QHZ LQIRUPDWLFV WHFKQRORJ\ ORGHOV DQG 6\V\
IRU (ODERUDWLQJ ,QIRUPDWLRQ IRFXVHV RQ VWD!
WRSLFV LQ ,QIRUPDWLRQ 6FLHQFH -



6LQFH WKH DFDGHPLF \HDU WKH ODWKHPDWI
GHJUHH FRXUVH+KDV EHHQ UHQHZHG E\ IRXU QHZ
FXUULFXOD RQH LV WKH WUDGLWLRQDO HK1@HHUD(
WKH WKUHH QHZ DSSOLHG PDWKV FRXUVHV IRFXV
VWURQJO\ GHPDQGHG PDUNHWYV OLQNHG ILHOGV

e ODWKHPDWLFV IRU (FRQRPLFV DQG )LQDQFH
e ODWKHPDWLFV IRU 'DWD 6HFXULW\
¢ ODWKHPDWLFV IRU /LIH 6FLHQFHV

$00 WKHVH GHJUHH FRXUVHV KDYH FORVH OLQNV
EXVLQHVV ZRUOG VR VWXGHQWYV FDQ HQMR\ H[WH
SODFHPHQWV LQWHUQVKLSV DQG WUDLQHHVKLS
DYDLO Rl HPSOR\PHQW RSSRUWXQLWLHV

7KH '"HSDUWPHQW>V UHVHDUFK JURXSV ZKLFK DUF
VXSSRUWHG E\ ,WDOLDQ DQG LQWHUQDWLRQDO D
KDYH ORQJ VWDQGLQJ H[SHULHQFH RI ORFDO UHJ
,WDOLDQ QDWLRQDO DQG LQWHUQDWLRQDO FR R
5HVHDUFK SURMHFWV WKDW DUH DW SUHVHQW E}
GHYHORSHG PDLQO\ WKURXJK LQWHUQDWLRQDO |
LQFOXGH LQYHVWLIDWLRQV LQWR IRUPDO WKHRL
DSSOLFDWLYH DVSHFWV Rl PRGHUQ WRSLFV VRP}
KDYH WKH SRWHQWLDO WR LPSDFW PDUNHGO\ RQ
RI WHFKQRORJ\ EXVLQHVV DQG VRFLHW\ 7KH\ LQF
VWXGLHV RQ $UWLILFLDO ,QWHOOLJHQFH PHWKRC
PRGHOV IRFXVLQJ RQ NQRZOHGJH LQIRUPDWLRQ
VXSSRUW IRU GHFLVLRQ PDNLQJ 2WKHU OLQHV RI
UHVHDUFK LQFOXGH WKH ILHOGV Rl HFRQRPLFV D
ILQDQFH PHGLFDO GLDJQRVWLFV H OHDUQLQJ El
LQIRUPDWLFV DQG V\VWHPV VHFXULW\ *UHBW LQ\
EHHQ DURXVHG E\ WKH QHHG IRU PRGHOV WR VDIt
SULYDF\ LQ LPDJLQJ VA\VWHPV IRU H[DPSOH ELRPH
LPDJHV RU HQJLQHHULQJ LPDJHV Rl KLVWRULFDO
WKDW QHHG UHQRYDWLRQ RU LQ LGHQWLIR@QJ KH
DQG ORVV IURP EXLOGLQJV

3K\VLFV DQG PDWKHPDWLFDO PRGHOV DUH DOVR |
GHYHORSHG WR VWXG\ ELRORJLFDO SURFHVVHV \
VSUHDG RI HSLGHPLFV DQG HYROXWLRQDU\ SURF}
DOJHEUDLF DQG JHRPHWULFDO PRGHOV IRU FU\SV
DQG WKH GHYHORSPHQW RI TXDQWXP FRPSXWHU\



,Q ,&7 LQWHUHVW LV IRFXVVLQJ RQ $UWLILFREOIRUPDQFH &RPSXWLQJ +7KHs 6DXUR

,QWHOOLJHQFH DQG ORELOH &RPSXWLQJ RG@XOLSDQL /DERUDWRU\ IRU &RPSXWDWLRQE

PRGHOV DQG VIVWHPV WR VXSSRUW GLILWOIDWKHPDWLFYV 7KH ODWKHPDWLFV DQG 5HD

LQIUDVWUXFWXUH IRU FRPPXQLFDWLRQV D@XOWL OHGLD /DERUDWRU\DQG D /DERUDWF

NQRZOHGJH WUDQVPLVVLRQ RQ FDEOH DQGSHGLFDWHG WR WKH GHYHORSPHQW RI PRE

ZLUHOHVV QHWZRUNV RQ ZHE DFFHVV DSSOLFDWLRQV 7KH 'HSDUWPHQW KDV ORQ

FRQQHFWLRQ DQG VHUYLFH TXDOLW\ DQG ROQYROYHG LQ WKH ( 6WXGLXP SURMHFW QR

DGYDQFHG KLJK TXDOLW\ FDOFXODWLRQ VA\WWZHRRD DV 81, BWXGLXP ZKLFK WKH 8QLYHU\

VXFK DV JSX JULG DQG FORXG FRPSXWLQJ RI 3HUXJLD GHYHORSHG IRU RQ OLQH WHDF}

%RWK UHVHDUFK DQG HGXFDWLRQ DUH PDUWKGRXIKRXW WKH 8QLYHUVLW\

LQWHUQDWLRQDO LQ W\SH 7KH 'HSDUWPHQW

RIIHUV+%DFKHORU GHJUHH DQG 0DVWHU GHJUHH-LQ

ODWKHPDWLFV DQG ,QIRUPDWLFV DV ZHOO DV 3K'

SURJUDPPHV LQ ODWKHPDWLFV ,QIRUPDWLFV DQG

6WDWLVWLFV LQ FROODERUDWLRQ ZLWK WKH

'HSDUWPHQW RI (FRQRPLFV 8QLYHUVLW\ Rl

3HUXJLD WKH 'HSDUWPHQW Rl ODWKHPDWLFV DQG

QIRUPDWLFV 8QLYHUVLW\ Rl JORUHQFH DQG WKH

\WDOLDQ 1DWLRQDO ,QVWLWXWH RI $GYDQFHG

ODWKHPDWLFV UHVHDUFK DJHQF\ +7KH ODVWHU

GHJUHH LQ ODWKHPDWLFV LV GHYHORSHG LQ

FROODERUDWLRQ ZLWK WKH $GDP OLFNLHZLF]

8QLYHUVLW\ RI 3R]QDQ 3RODQG DQG DZDUGV

GRXEOH GHJUHH 6HYHUDO 0DVWHU GHJUHH

FRXUVHV DUH DYDLODEOH

7KH HSDUWPHOW V LOWHUGDWLRODO VXPP%/okﬁzQBSUNFOU PG .BUIFNBUJDT BOE *OGPSNBUJL
GPL XQLSJ LW

FRXUVHV LQ 0DWKHPDWLFV DUH GHOLYHUHGL6k/X(JL 9DOYLWHOOL 3HUXILD

(QIOLVK DQG DUH ZHOO NQRZQ ZRUOG ZLGHIRRQH

WKH\ QXUWXUH H[FKDQJHV ZLWK VWXGHQW\ABRG GLSDUWLPHQWR GPL#XQLSJ LW

OHFWXUHUV LQ RYHU (XURSHDQ XQLYHUVLWLHV »

8VH RI LQQRYDWLYH WHFKQRORJ\ LV D SULR@%%TI_%@FSW‘]DF

WKH '"HSDUWPHQW ZKLFK LV HTXLSSHG ZLWF{P VHIU VWXGHQWL VFLHQJHPPIIQQ#XQLSJ |
ODERUDWRULHV '$1/DE .,7/$% +LJKe

"QAUQD

'SPOU 0GGJDF
3KRQHe

(PDLO VHJUHWHULD PDWHPDWLFR#GPL XQLSJ L
(PDLO VHJUHWHULD LQIRUPDWLFD#GPL XQLSJ L



7KH 'HSDUWPHQW RI OHGLFLQH LV RUJDQLVHG LQV
VHFWRUV WKDW HQFRPSDVV KRPRJHQRXV UHVHD!
DQG PHWKRGV ,W LQFOXGHV VXEMHFWYV W&DW Dl
WKH ILQDO WKUHH \HDUV Rl WKH GHJUHH FRXUVH
OHGLFLQH LQ SDUDPHGLFDO GHJUHH FRXUVHV DC
RWKHU GHJUHH FRXUVHV LQ WKH ILHOGV RI OHGLF
%LRORJ\

'LVFLSOLQHV LQ WKH '"HSDUWPHQW FOXVWHU DUR
ZLGH UDQJLQJ ILHOGV RI ,QWHUQDO PHGLFLQH Pt
VSHFLDOWLHV DQG SKDUPDFRORJ\ ZLWK WKH DLP
LQFUHDVLQJLQWHJUDWLRQ RI UHVHDUFK SDWLH
HGXFDWLRQ 7KHVH FOLQLFDO VSHFLDOLVW DQG
SKDUPDFRORJLFDO VNLOOV IRUP D ULFK DQG LQW
PXOWL GLVFLSOLQDU\ VI\IVWHP WKDW VHUYHV WRC
GHPDQGV IRU SDWLHQW FDUH SUHYHQWLRQ UHV
WKH HGXFDWLRQDO DFWLYLWLHV WKDW FKDUDFV
&OLQLFDO DQG OROHFXODU PHGLFLQH



:LGH UDQJLQJ FROODERUDWLRQ DQG FR %HVLGHV *WKH GHJUHH FRXUVHV RXWOLQH!
RUGLQDWLRQ EHWZHHQ GLYHUVH DIILOLDWM&H 'HSDUWPHQW KDV+QLQH*VFKRROV RI Pt
GLVFLSOLQHYV VXFK DV &DUGLRORJ\ *HULDWYBHNLDOWLHV HLJKW VFKRROV RI DJJUHJDV
3V\FKLDWU\ DQG 1HXURORJ\ «2FFXSDWLRQD®SHFLDOWLHV DQG WZR 3K' SURJUDPPHV
PHGLFLQH DQG *DVWURHQWHURORJ\ &0OLQLFDO
LPPXQRORJ\ DQG 3KDUPDFRORJ\ HQKDQFH

WKHe'HSDUWPHQW>V VWDQGLQJ +LJK OHYHO

LQWHJUDWLRQ ZKLFK HQVXUHV WRS OHYHO UHVHDUFK

LV FUXFLDO IRU LQWHJUDWHG SDWLHQW FDUH WKDW

UDQJHV IURP SUHYHQWLRQ WKURXJKsLQWHJUDWHG

GLDJQRVWLF SDWKZD\V WR GLYHUVH SURSRVDOV IRU

WKHUDS\ ,W DOVR SURYLGHV PDMRU UHVRXUFHYV IRU

XQGHUJUDGXDWH DQG SRVW JUDGXDWH FRXUVHV

3K' SURJUDPPHV PHGLFDO DQG VXUJLFDO

VSHFLDOW\ SURJUDPPHV 0DVWHU FRXUVHV DQG

FRQWLQXLQJ PHGLFDO HGXFDWLRQ

7KH '"HSDUWPHQW RI OHGLFLQH IRVWHUV DQG

LQWHJUDWHY UHVHDUFK SDWLHQW FDUH DQG

HGXFDWLRQ LQ %LR HQJLQHHULQJ DQG &OLQLFDO

HQJLQHHULQJ &OLQLFDO DQG OROHFXODU

%LRFKHPLVWU\ &DUGLRORJ\ &DUGLRYDVFXODU

SK\VLRORJ\ DQG SDWKRORJ\ &OLQLFDO )" Q AU Qb

GHUPDWRORJ\ $O00OHUJRORJ\ DQG VH[XDOO\

WUDQVPLWWHG GLVHDVHV 3KDUPDFRORI\ RQG oo\ coU PG FEIDIOF

FOLQLFDO SKDUPDFRORJ\ *DVWURHQWHURGRI\bHG xQLSI LW

*HURQWRORJ\ DQG JHULDWULFV ,QIHFWLRX$|D]]JDOHs6HWWLPLR *DPEXOL 3HUXJLD
GLVHDVHV 2FFXSDWLRQDO PHGLFLQH 5HVSRKRQIMR U\

GLVHDVHV 3URIHVVLRQDO DQG HQYLURQPH®GWED GLSDUWLPHQWR PHG#XQLSJ LW
WR[LFRORJ\ ,QWHUQDO PHGLFLQH $QJLRORJ\ DOG

DWKHURVFOHURVLV ,QWHUQDO DQG YDVFX S 4AFSWJDF

H
PHGLFLQH 6WURNH XQLW (QGRFULQRORJ\ 3KR8H

IXWULWLRQ 'LDEHWHV 2EHVLW\ 2QFRORJ\ (PDLO VHJIU VWXGHQWL PHGLFLQDHFKLUXUJLD;
1HXURORJ\ DQG 3V\FKLDWU\

'SPOU PGGJDF

3KRQH

3KRQH

(PDLO VFXROD PHGLFLQDHFKLUXUJLD#XQLSJ L\



'pPBAE |

"aa U

a

a

QJ DQG FRQGXFWLQJ WKH WHDFKLQJ DF\
KH YDULRXV VFLHQWLILF VHFWRUV \ME&DW DUH
ZLWK LW DV ZHOO DV LQWHJUDWLQJ WKHLU UHVHI
SURMHFWV 7KHVH DLPV DUH GHYHORSHG E\ PHDQ\
D VFLHQWLILF WHFKQRORJLFDO SODWIRUP ZLWK P
FURVV VHFWLRQ OLQNV ZLWK RWKHU GHSDUWPHQ
UHVHDUFKHUV /HFWXUHUV LQ WKH 'HSDUWPHQW V
SDUW LQ ,WDOLDQ QDWLRQDO UHVHDUFK SURMHF\
H[DPSOH WKH+,WDOLDQ $VVRFLDWLRQ IRU &DQFHL
5HVHDUFK $,5& VVRFLD]LR@HDOLDQD SHU OD
3LFHUFD \WQFUR WKH 3HUXJLD *HQHUDO +RVSLW
%RDUG WKH ,WDOLDQ *RYHUQPHQW $GYDQFHG +H
,QVWLWXWH 7HOHWKRQ 7KH\ DOVR SDUWLFLSDW!
LQWHUQDWLRQDO UHVHDUFK SURMHFWV

n 'HYRUWPHQW RI ([SHULPHQWDO OHGLFLQH DLP
D
RI



7KH '"HSDUWPHQW IRFXVHV RQ D ZLGH UDQJHBWLHQW FDUH WKURXJK WKH ,WDOLDQ 1DV
UHVHDUFK LQWHUHVWYV ZKLFK DUH OLQNHG ¥R @K 6HUYLFH DQG DVVHVVPHQW RI
VNLOOV DQG SURIHVVLRQDO H[SHULHQFH RILQWHUYHQWLRQV LQWR SXEOLF KHDOWK
OHFWXUHUV UHVHDUFKHUV WHFKQLFLDQV D@&HYDOXDWHG E\ PHDQV Rl WKH GHYHOR!
DGPLQLVWUDWLYH VWDII 7KH\ UDQJH IURP «DQG DSSOLFDWLRQ RI D TXDOLWDWLYH PXO
LQIHFWLRQ DQG LPPXQLW\ WR+2QFRORJ\*+ GLVFLSOLQDU\ DSSURDFK )LQDOO\ WKH OH.
1HXURVFLHQFH DQG (SLGHPLRORJ\ 6RPH Rl DG HWKLFV Rl VFLHQWLILF UHVHDUFK DUH
UHVHDUFK SURMHFWYV DUH HQGRZHG ZLWK W&MHVWLIDWHG ZLWK SDUWLFXODU UHJDUC
SRWHQWLDO WR LPSDFW RQ VRFLHW\ VXFK BVULRDF\ LQ DOO WKH DERYH PHQWLRQHG VF
H[DPSOH FHOO WUDQVSODQWDWLRQ IRU DXWRLPPXQH

GLVHDVHV WKH XVH RI VWHP FHOOV WR WUHDW

DXWRLPPXQH GLVRUGHUV DQG RUJDQ WUDQVSODQWV

WKH PROHFXODU*DQG LPPXQRORJLFDO

SDWKRJHQHVLV DQG FRQWURO Rl SRYHUW\ UHODWHG

LQIHFWLRXV GLVHDVHV OLNH PDODULD $,'6 DQG

WXEHUFXORVLY PROHFXODU PHFKDQLVPV

XQGHUO\LQJ QHXURORJLFDO GHJHQHUDWLRQ DQG

UHSDLU DQG WKH VSRUWYV UHODWHG DQG KHDUW

SK\VLRORJ\ DQG GLVHDVHV *HQRPLF DQG

SURWHRPLF UHVHDUFK DOVR SURFHHGV LQWR WKH

PROHFXODU PHFKDQLVPV XQGHUO\LQJ FDQFH F»@g\ UQb

SUROLIHUDWLRQ DQG GLIIHUHQWLDWLRQ LQ KXPDQV

DQG LQ DQLPDOV 2Q JRLQJ UHVHDUFK SURMHEWYV

IREXV RO ELRPDUNHUY DOG L RYDWLYH %FQBSUNFOU PG &YQFSIJNFOUBM .FEJDJOF
Q QG LQQ ZZZ GLPHV XQLSJ LW

VWUDWHJLHV LQWR PROHFXODU WKHUDS\ IRY{ MRS E6HWWLPLR*DPEXOL —  3HUXJLD
WXPRXUV DQG KDHPDWRORJLFDO PDOLJQDQENROH « » _
OLSLG UHODWHG HSLJHQHWLFV DQG PLWRFKFRQ.OUEDEDUWLPHQWR GLPHV#XQLSJ LW
ELRHQHUJ\ LQ KHDOWK\ DQG FDQFHU FHOOV DQG

SBSRFS 4FSWJDF
WKH ELR SDWKRORJLFDO FKDUDFWHUL]DWL o
VROLG WXPRXUV LQ KXPDQV ZLWK SDUWLFi LO VHIU VWXGHQWL PHGLFLQDHFKLUXUJLD:
HPSKDVLV RQ WKH VWXG\ Rl SDUDPHWHUV«IRU ULVN
IDFWRUV DQG SUHGLFWRUV RI SURJQRVLY DQBOU 0GGIDE

UHVSRQVH WR LQQRYDWLYH WKHUDS\ 3KRQH -
(PDLO UREHUWR FKLDOOL#XQLSJ LW
(PDOL ULFFDUGR VHEDVWLDQL#XQLSJ LW
(PDLO OHDQGUR VWRSSLQL#XQLSJ LW



7 ,QLWV PDLQ VHDW WKH 'HSDUWPHQW Rl 9HWHUL(

"t a a E " AP O\*jMQG LQ WKH KLVWRULFDOEXLOGLQJ ZK
L ULGALSDO OHFWXUH KDOO 2XWVLGH DQ DC

JDUGHQ OHDGV WR WKH RYHU VTXDUHePHWHU'
9HWHULQDU\ 7HDFKLQJ +RVSLWD®V 3885 DOH

7THWHULQBQIRHUVLWARGCRVWLFR  ZKLFK LV WKH
'HSDUWPHQW>V QHZHVW EXLOGLQJ 1RW IDU DZD\
(GXFDWLRQDO &HQWUH ZLWK WZHOYH PXOWL PHC
KDOOV OLEUDU\ DGPLQLVWUDWLYH RIILFHQ DQG
JRRG 6FLHQFH &HQWUH 7KH =RRWHFKQLFDO 7HDF
$UHD FRYHULQJ DQ DUHD RI' ILYH KHFWDUHV ZKLF
ORFDWHG D IHZ NLORPHWUHYV DZD\ IURP WKH PDL(
EXLOGLQJV UDLVHV PDQ\ VSHFLHV RI DQLPDQYV eee



7KH 'HSDUWPHQW ZLWK LWV VWDII Rl OHFWKMEHBDUWPHQW IRFXVHV LWV WHDFKLQJ R
DQG UHVHDUFKHUV DV ZHOO DV WHFKQLFIYPHULQDU\ VFLHQFH SURYLGLQJ D GHJUH
DGPLQLVWUDWLYH SHUVRQQHO DQG OLEUDYHRGW IR\ VXUJHRQ ZKLFK LV UHFRJIQLVE
RYHU 3K' VWXGHQWYV DQG SRVW JUDGXDWMKH (XURSHDQ $VVRFLDWLRQ RI (VWDEOLVK
VWXGHQWYV IRFXVHV RQ WHDFKLQJ DQG UHVRIDYAMHULQDU\ (GXFDWLRQ ($(9( DQG DQ
LQ PDQ\ ILHOGV RI DSSOLHG YHWHULQDU\ VALGMAH GHSDUWPHQWDO GHJUHH LQ $QLPDO
,W DFWV DV DQ LQWHUIDFH EHWZHHQ VFLH@MRGXFWLRQ ZKLFK LV GHYHORSHG LQ
GLVFRYHULHV DQG WKHLU DSSOLFDWLRQ LGFROODERUDWLRQ ZLWK WKH 8QLYHUVLWHW
DFWLYLWLHV DQG FDUH RI DQLPDOV ]JRRWHFKQDR¢V $OEDQLD DQG DZDUGV D GRXEOH
LQVSHFWLRQV IRU IRRG VDIHW\ GLDJQRVWLEHWIME 3UDFWLFDO WUDLQLQJ LV FDUULHC
ELRWHFKQRORJ\ WKH '"HSDUWPHQW ODERUDWRULHV DQG LQ
7KH FRPPLWWPHQW Rl OHFWXUHUV DQG ~ WKH*298' ZKLFK UXQV D KRXU HPHUJHQF\
UHVHDUFKHUV WR UHDFKLQJ H[FHOOHQW VWBIQ@DEHEV.Q WKH =RRWHFKQLFDO 7HDFKLQ.
LQ UHVHDUFK DQG WHDFKLQJ KDYH DLGHG LfUWBHDQG RWKHU DFFUHGLWHG LQVWLWXW
GHYHORSPHQW RI RXU KLJKO\ VSHFLDOLVHG7KH 'HSDUWPHQW *DOVR RIIHUV WZR VSHFLL
FHQWUHV OLNH WKH 6SRUWLQJ +RUVH &HQWQH HWIERK.QDU\ PHGLFLQH D 3K' SURJUDPP!
ZRUNV WR LPSURYH WKH JHQHWLF EDFNJURRQG+ \HDUsVLQJOH 0DVWHU GHJUHH FRXUV}
DQG WKH ,WDOLDQ HTXLQH KHULWDJH 7KH ®BILFRGURYLGH KLJKO\ VNLOOHG SURIHVVLR
3DLQ &HQWUH IRFXVHV RQ UHOLHYLQJ SDLQ/HRWMXUHUV LQ WKH 'HSDUWPHQW DOVR
5HJLRQDO $QLPDO &DQFHU 5HILVWU\ SURYLGH-IXUWKHU HGXFDWLRQ IRU YHWHUL
FROODERUDWHYV ZLWK WKH*8PEULD DQG ODWBKHHRQV DQG RWKHU KHDOWK ZRUNHUV L(
,QVWLWXWH RI =RRSURSK\OD[LV DQG WKH 8PEHQBG Rl YHWHULQDU\ PHGLFLQH
9HWHULQDU\ OHGLFLQH 3UHYHQWLRQ 6HUYLFH 7KH

“IHW>V 6WUD\™ SURMHFW VHWV XS HGXFDWLRQDO

SURJUDPPHV WR HQFRXUDJH UH KRPLQJ Rl VWUD\

GRJV IURP PXQLFLSDO NHQQHOV 7KH 8QLYHUVLW\

(OHFWURQLF OLFURVFRS\ &HQWUH LV HTXLSSHG

ZLWK DGYDQFHG LQVWUXPHQWY IRU UHVHDUFK LQWR .

WKH ILHOGV RI ELRORJ\ DQG PDWHULDOV ) AUQD

0XFK Rl WKH 'HSDUWPHQW>V UHVHDUFK LV

FRQGXFWHG RQ DQ LQWHUGLVFLSOLQDU\ EX¢MQBS8RFOU PG 7FUFSJOBSZ

XQGHU UHVHDUFK SURJUDPPHV WKDW LQYREXA P YHW XQLSJ LW

RSHUDWLRQ ZLWK ,WDOLDQ QDWLRQDO DQGyro o > i W PQIR - SHUXAILD

LQWHUQDWLRQDO IXQGLQJ DJHQFLHV H J SEEPEFGLSDUWLPHQWR PHGYHW#XQLSJI LW
IXQGLQJ DIHQFLHV LQFOXGH WKH (8 WKH ,WDOLDQ

JRYHUQPHQW WKH 8PEULD 5HJLRQDO $BSFFS 4FSWJDF

*RYHUQPHQW DQG *=RRSURSK\ODI[LV ,QVWLVSKRRH —

ZKLOH SULYDWH IXQGLQJ LV UHFHLYHG IURPRE] VHIU VWXGHQWL YHWHULQDULD#XQLSJ |
JRQGD]LRQH &DVVD 5LVSDUPLR 3HUXJILD = o0 0o oo

DJUR JRRWHFKQLFDO DQG IRRG EXVLQHVVH,zpo ~

(PDLO VHJU GLGDWWLFD YHWHULQDULD#XQLSJ



V VQ-E PHQWR] $JULFXOWXUDO )RRG+*DQG
(QY Q WDO HQFHV LV KRXVHG LQ WKH Sl

\HDUV ROG 6W 3HWHU>V $EEH\ ,W RULJLQDWHG
WKH ,QVWLWXWH RI ([SHULPHQWDO $JULFXOWXUH
IRXQGHG LQ  IRU DGYDQFHG VWXGLHV LQ WKH I1
DQG «ZDV WUDQVIRUPHG LQWR WKH )DFXOW\ RI
$JULFXOWXUH LQ  +7KH 'HSDUWPHQW>V WHDFKL(
UHVHDUFK DQG+GLVVHPLQDWLRQ*RI LQQRYDWLRC

W IXUWKHULQJ NQRZOHGJH DQG SUDFWLFH LQ W

J 2UJDQLVLQJ DQG PDQDJLQJ IDUP DQG IRRG
EXVLQHVVHV DQG VXSSO\ FKDLQV HFRQRPLFV
RUJDQL]DWLRQ RI DJUL IRRG V\VWHPV TXDOLW
QXWULWLRQDO YDOXH RI IRRG IRRG VDIHW\
WHFKQRORJ\ DQG ELRWHFKQRORJ\ LQ IRRG
SURGXFWLRQ SODQW SURWHFWLRQ WUDQVIR
DJULFXOWXUDO SURGXFWV VXVWDLQDELOLW\
IRRG SURGXFWLRQ DFWLYLWLHV



e 6XVWDLQDEOH HQYLURQPHQWDO PDQDJHPHQW
FRQVHUYDWLRQ DQG PDQDJHPHQW RI ELRGLY}
HQYLURQPHQWDO DQG WHUULWRULDO UHVRXL
SUHYHQWLRQ Rl SROOXWLQJ DIJHQWV WHFKQL
ILQDQFLDO LPSDFW DVVHVVPHQWY HQYLURQP!
UHVWRUDWLRQ SURMHFWLRQ DQG PDQDJHPHC
FRPSDWLEOH DJULFXOWXUDO VA\VWHPV PLWLJI
HIIHFWV RI FOLPDWH FKDQJH PDQDJHPHQW RI
K\GURORJLFDO UHVRXUFHV

« 30DQQLQJ*DQG GHYHORSPHQW RI ORFDO UXUD
QDWXUDO DJULFXOWXUDO V\VWHPV LQWHJUDV
PDQDJHPHQW VDIHIXDUGLQJ DQG DGGLQJ YDO
WKH ORFDO WHUULWRU\ DQG FRXQWU\VLGH K\
DJULFXOWXUDO DQG IRUHVWU\ VAVWHPV IRU
K\GURJHRORJLFDO SURWHFWLRQ RI UXUDO DUF
DQG SURGXFWLRQ LQQRYDWLRQV RI DJULFXOW
UHVRXUFHV HQHUJ\ DQG LQGXVWU\ RI DJULFXC
UHVRXUFHV KRXVLQJ SURGXFWLYH DQG VHUY!
FRQVWUXFWLRQV

e %DVLF ELRORJLFDO NQRZOHGJH Rl RUJDQLVPV
LQYROYHG LQ QDWXUDO DQG SURGXFWLYH DJL
SURFHVVHV

7KH '"HSDUWPHQW>V ZLGH UDQJH RI VFLHQWHVLF G
DQG VHFWRUV HQVXUHV D VWURQJ LQWHUGLVFLS
DSSURDFK ZKLFK LV FUXFLDO IRU LQQRYDWEYH D¢
FRPSOH[ FKDOOHQJHV 0DQ\ DGYDQFHG UHVHDUF
DFWLYLWLHV WKDW DUH NQRZQ IRU WKHLU H[FHO
FRQGXFWHG QRW RQO\ ZLWKLQ GHGLFDWHG ODE|
EXW DOVR LQ RSHQ GLGDFWLF H[SHULPHQ\@DO IL!
IRU DJURQRP\ DUDEOH FURSV IRUHVWU\ RUFKDU
LPSURYHPHQWYV LQ DJULFXOWXUDO SODQWYV DQGC
DQG LQ SLORW+SODQV+IRU IRRG WUDQVIRUPDWLR




7KH '"HSDUWPHQW PDLQWDLQV D JHQH EDQN RI

RYHU VDPSOHV ZLWK EHLQJ ORFDO
YDULHWLHV+*RI RYHUs VSHFLHV D ]RR EDQN
ZLWK '1$ VDPSOHV RI &KLDQLQD

FDWWOH.EUHG 7KH 'HSDUWPHQW DOVR KRXVHV-.WKH

RQO\ ,WDOLDQ FROOHFWLRQ RI LQGXVWULDO
HQYLURQPHQWDO \HDVWV ZLWK RYHU
FRQVHUYHG VWUDLQV PDNLQJ LW WKH WKLU

DQG

G ODUJHVW

LQ WKH ZRUOG 7KH 'HSDUWPHQW LV DOVR OHJDOO\

DXWKRUL]JHG WR DQDO\VH DQG WHVW DJUL IR
HQYLURQPHQWDO VXSSO\ FKDLQV IRU WKLUG

RG DQG
SDUWLHV

,Q FDUU\LQJ RXW DOO LWV DFWLYLWLHV WKH

'HSDUWPHQW KDV LQVWLWXWHG SURILFXRXV
FROODERUDWLYH SURMHFWYV ZLWK VHYHUDO

,WDOLDQ

DQG LOQOWHUQDWLRQDO SXEOLF DQG SULYDWH
DJHQFLHV SDUWLFXODUO\ ZLWK WKH )RXQGDWLRQ IRU

)DUPLQJ (GXFDWLRQ LQ 3HUXJLD JLYHQ LWV
KLVWRULFDO OLQNV

,Q LWV WHDFKLQJ SURJUDPPH RQ DJULFXOWXUH
JRRWHFKQLFV HQYLURQPHQWDO DQG IRRG VFLHQFH
WKH '"HSDUWPHQW FR RUGLQDWHV WKUHH %DFKHORU

GHJUHHV IRXU ODVWHU GHJUHHV DQG D 3K’
SURJUDPPH ,W DOVR WDNHV SDUW LQ VHYHU

VSHFLDOW\ VFKRROV LQWHU GHSDUWPHQWDQ G

FRXUVHV DQG+LV HQJDJHG LQ DQ DFWLYH

)"QAUQD

DO

HN'I:—IOU PG "HSIDVMUVSBM 'PPE
BOE &OWJSPONFOUBM 4DJFODFT"

LQWHUQDWLRQDO QHWZRUN IRU VWDII DQG V¥¥XGE@VXQLSI LW

H[FKDQJHYV -

ERUJR ;; JLXJQR —  +3HUXJLD

3KRQH e -

(PDLO GLSDUWLPHQWR GVD #XQLSJ LW
$BSFFS 4FSWJDF

3KRQH e

(PDLO VHJIU VWXGHQWL YHWHULQDULD#XQLS.

'SPOU PGGJDF
3KRQH e -
(PDLO VHJU GLGDWWLFD DJUDULD#XQLSJ LW



e 7/ aax $V DQ LQVWLWXWLRQ WKDW SURPRWHYV KIHIKHU O
1 V E u a E DLPV RI DQ\eXQLYHUVLW\ DUH LQH[WULFDEO\ OLQN
VFLHQWLILF UHVHDUFK DQG NQRZOHGJH WUDQVP
n TE WKURXJK WHDFKLQJ «7KH 6WDII DW WKH 'HSDUWP!

| |

6XUJHU\ DQG %LRPHGLFDO 6FLHQFH+IXOO0\ VXSSRL
SXUVXH WKHVH DLPV E\ PHDQV Rl D WUDQVODWLR
RN l ' A VFLHQWLILF HGXFDWLRQDO DQG FOLQLFD® DSSU

) WR DFKLHYH PD[LPXP LQWHJUDWLRQ RI EDVLF —
/. H[SHULPHQWDO UHVHDUFK «DQG FOLQLFDO SUDFV
- . LI | L %HVLGHV WKLV FRQWLQXRXV FURVV RYHU EHWZH
U U == UHVHDUFK DQG FOLQLFDO DFWLYLWLHV WKH 'HSL
REMHFWLYHV DUH FRQVHTXHQWO\ WR WUDQVIHL
NQRZOHGJH DQG QHZ PHWKRGRORJLHV WKDW HP}
I[URP VFLHQWLILF UHVHDUFK LOQOWR URXWLQH*WHD
HGXFDWLRQ




7KH 'HSDUWPHQW RI 6XUJHU\ DQG %LRPHGLFDRLV LV D IXQGDPHQWDO VWUDWHJLF FKRL
6FLHQFH LV QRW RQO\ D FUXFLDO SLYRW LQ WKH IXWXUH RI WKH 8QLYHUVLW\ DV WKH
HQFRXUDJLQJ LQWHUDFWLRQV DPRQJ*WKH 'HSDUWPHQW LV SRWHQWLDOO\ D KLQJH IR
HGXFDWLRQDO VFLHQWLILF DQG SDWLHQW FDUH DLPV

Rl VHYHUDO GLVWLQFW GLVFLSOLQHV Exw DbYRWLRQDOLVLQJ DQG FR RUGLQDWLQJ
JXDUDQWHHV WKH VSHFLILFLW\ DQG YDOXHV RITGXFDWLRQ LQ PHGLFLQH

HDEK VLOJOH VHEWRU « *XDUDQWHHLQJ WKDW OHFWXUHUV LQ F¢
‘W HOERPSDVVHV WKH IROORZLQJ VFLHOWLILF YXEMHFWV DUH LQH[WULFDEO\ OLQNHG \
HGXFDWLRQDO DQG SDWLHQW FDUH VHFWRUY FOLQLFDO HGXFDWLRQDO DQG VFLHQWL
*HQHUDO DQG VSHFLDOW\ VXUJHU\ 2Q0FRORJ\® JRFXVLQJ UHSUHVHQWDWLRQ ZLWK DJHC
PDJH EDVHG GLDJQRVWLFV DQG UDGLRWKHUDSRQC LQRVWLWXWLRQV ZRUNLQJ LQ WKH K
“QDHFRORJ\ DQG REVWHWULFV ORWKHU pQg YHUYLFHILHOG

FKLOG +XPDQ UHSURGXFWLRQ +XPDQ JHQHWLPPLVLQJ WKH DFDGHPLF DQG VFLHQWLILI
$QDHVWKHVLRORJI\ ,QWHQVLYH FDUH «$FFLGHQ{WPQGDUG RI WKH GLYHUVH GLVFLSOLQ
DQG HPHUJHQF\ 3DLQ WKHUDS\ /HJDO DQe ~ QPWLRQDOO\ DQG LQWHUQDWLRQDOO\
IRUHQVLF PHGLFLQH ,PDJH EDVHG GLDJQRVWLFV

*DVWURHQWHURORJ\ OHGLFDO SK\LFV IRU WKH

KHDOWK VHUYLFH QRUPDO FOLQLFDO DQG )RUHQVLF

KXPDQ DQDWRP\ 2UDO GLVHDVH 3UHYHQWLYH DQG

FRPPXQLW\ GHQWLVWU\ OHGLFDO DQG VXUJLFDO

GHUPDWRORJ\ 2SKWKDOPRORJ\

7KH VFLHQWLILF VHFWRUV LQ WKH 'HSDUWPHQW

FRQVWLWXWH D PDMRU VKDUH Rl WKH SDWLHQW FDUH

VFLHQWLILF UHVHDUFK DQG HGXFDWLRQ WKDW PDGH .

XS WKH IRUPHU )DFXOW\ Rl OHGLFLQH $v DJunhGQ AU QDb

ZLWK WKH RWKHU GHSDUWPHQWYV RI OHGLFLSQH WKH
%FQBSUNFOU PG 4VSHFSZ BOE #JPNFEJDBM 4DJ
'HSDUWPHQW RI 6XUJHU\ DQG %LRPHGLFDO

ZZZ NVFE XQLSJ LW
6FLHQFH SOD\V D FHQWUDO UROH LQ WKH 6F§ﬁ_®ﬂ@ GHWWLPLR *DPEXOL —  3HUXJLD

OHGLFLQH DW 3HUXJLD 8QLYHUVLW\ 3KRQH
(PDLO GLSDUWLPHQWR VFE#XQLSJ LW

$BSFFS 4FSWJDF
3KRQH e
(PDLO VHJIU VWXGHQWL PHGLFLQDHFKLUXUJLD:

'SPOWPGGJIDF
3KRQH
(PDLO GLSDUWLPHQWR VFE#XQLSJ LW



Vv

Vd Vd Vd Vd
€ A I A " \/ZK Duvww 3KDUPDFHXWLFDO 6FLHQF!
E n U a. '6 DPR KH, OLDQ XQLYHUVLW\ GHSDL

tU a"uval

VHOHEWHG E\ $1985 IRU WKH DVVLIQPHQW RI Wi
0,85)XQG IRU  H[FHOOHQFH UHVHDUFK VWUXF\
LQ WKH SHULRG 7KH IXQGLQJ REWDLQHG
ZLOO VHUYH WR VWUHQJWKHQ DQG LQFHQWLYL
H[FHOOHQFH Rl WKH GHSDUWPHQW WKURXJK W
FUHDWLRQ RI D SODWIRUP IRU UHVHDUFK DQG
GHYHORSPHQW RI QHZ GUXJV FDOOHG '(/3+,

%L VFRY\ S/DWIRUP LYDUPDFHXWLFDIOQ@EH

7KH '6) WKURXJK LQ GHSWK LQWHUGLVFLSOLQC
DQG FXWWLQJ HGJH WHFKQRORJLHV SURPRWH
FDUULHV RXW DQ LQWHQVH EDVLF DV ZHOO DV |
UHVHDUFK DFWLYLW\ LQ DOO WKH GLVFISOLQH
WKH FRPSOH[ SURFHVV RI GLVFRYHU\ DQG
GHYHORSPHQW RI PHGLFLQHV DQG KHDOWK SUI



6SHFLILFDOO\ WKH PDLQ UHVHDUFK OLQHV RIoBNKHG RQ WKHVH VNLOOV WKH '6) PDQDJH\
'6) DUH DGGUHVVHG WR WKH GHVLJQ DQG  VLQJOH F\FOH PDVWHU V GHJUHH FRXUVHV L
VIQWKHVLV Rl FRPSRXQGV RI SKDUPDFHXWLRK®UPDF\ DQG LQ 3KDUPDFHXWLFDO &KHPL\
LQWHUHVW DQG WR WKHLU FKDUDFWHUL]DWRRG AMKKQRORJ\ DQG WKH PDVWHU V GHJU
GHYHORSPHQW RI QHZ VXVWDLQDEOH V\QWKFHRXNYVHV LQ 3KDUPDFHXWLFDO %LRWHFKQR
PHWKRGV EDVHG RQ "JUHHQ™ SURFHVVHV WG LQ )RRG 6FLHQFH DQG +XPDQ 1XWULWL
GHYHORSPHQW RI LQQRYDWLYH IRUPXODWLRGHIRHOG RI KLIKHU HGXFDWLRQ WKH
WKH GHOLYHU\ RI GUXJV DQG WKH LPSURYHPEIGSPHWPHQW KDV DFWLYDWHG D 3K’

GUXJ ELRSKDUPDFHXWLFDO DVSHFWV DV ZH8YROVYDPPH LQ S3KDUPDFHXWLFDO 6FLHQFHV
WKH VWXG\ RI LQRUJDQLF PDWULFHV IRU DQ LOQWHUQDWLRQDO DQG LQGXVWULDO SU
SKDUPDFHXWLFDO DQG FRVPHWLF DSSOLFD\SRY@®/IJUDGXDWH 6FKRRO Rl VSHFLDOL]DWLF
YXUWKHU UHVHDUFK DUHDV DUH RULHQWHG WRZBWHEO 3KDUPDF\ D ,, OHYHO PDVWHU LC
WKH PROHFXODU PHFKDQLVPV RI 3KDUPDFHXWLFDO 7HFKQRORJLHV DQG
QHXURGHJHQHUDWLYH GLVHDVHV DQG HDWLSWXODWRU\ $FWLYLWLHV $00 FRXUVHV DU
GLVRUGHUV IRU WKH GHYHORSPHQW RI QHZ GOXOXGHG LQ LOWHUQDWLRQDO H[FKDQJH ¢
WKHUDSLHV DQG IRU WKH LGHQWLILFDWLRQ IR ¥HRQAQJ WHDFKHUV DQG VWXGHQWV WR
ELRPDUNHUV LOQWHUFRQQHFWLRQV DQG H[SHULHQFHYV ZL
2WKHU VNLOOV FKDUDFWHUL]LQJ WKH UHVHPEBXGHPLF ZRUOG RI RWKHU (XURSHDQ DQG
DFWLYLW\ FRQFHUQ WKH VWXG\ Rl IXQFWLRQXORRRBQ FRXQWULHV ZLWK D YLHZ WR
QXWUDFHXWLFDOV DQG WKH TXDOLW\ RI IRRGJDQVQDWLRQDO OHDUQLQJ

ZHOO DV WKH VWXG\ Rl WKH PLFURELRPH DQG RI

WKH PHWDERORPH Rl WKH GHWHUPLQDQWYV RI o

KHDOWK LQ WKH OLYLQJ DQG ZRUNLQJ HQYLURGQPEQww U Q b

WKH PRQLWRULQJ RI WKH IDFWRUV RI ULVN DQG

( \
OLIHVW\OHV WKH GHYHORSPHQW RI GLDJQRVAREDYYOU PG 1IBSNBDFVUJDBM 4DJFODFT

227 GVI XQLSJ LW
V\VWHPV

YLD )DEUHWWL 3HUXJLD
7KH '6) WKHUHIRUH UHSUHVHQWY D YLUWXRXékRQH .

UHVHDUFK SROH ZLWK PXOWLGLVFLSOLQDU\ $¥LOQM BEONLPHQWR GVI#XQLSJI LW
WR FUHDWH WKH FRQGLWLRQV IRU VROLG

SDUWQHUVKLSV ZLWK OHDGLQJ PXOWLQDWLRBS§iH6S 4FSWIDF

SKDUPDFHXWLFDO FRPSDQLHV ERWK FRVPHWARRH * )

DQG DJUR IRRG DQG SUHVWLILRXY LOWHUQDWIRQEEY VWXGHQWL VFLHQIHPPIIQQ#XQLSJ
DQG QDWLRQDO UHVHDUFK FHQWHUV DQG  :spoU 0GGIDE

XQLYHUVLWLHV $00 WKLV KDV DOORZHG WRIRWWUDFW  _

FRQVLGHUDEOH (XURSHDQ UHVHDUFK IXQGV (PQED VHIU GLGDWWLFD GVI#XQLSJI LW
DFKLHYH LPSRUWDQW VFLHQWLILF JRDOV LQ WHUPV R

VRFLR HFRQRPLF LPSDFW ZLWK WKH FUHDWLRQ RI

PDQ\ SDWHQWV



7KH 'HSDUWPHQW RI 3ROLWLFDO 6FLHQFHV GHYHC
-DQXDU\  IURP WKH RULJLQDO )DFXOW\ R} 3ROLV
6FLHQFH ZKLFK ZKHQ IRXQGHG LQ  ZDV RQH RI
WKH ILUVW LQ ,WDO\ 7KH 'HSDUWPHQW RI 3ROLWL
6FLHQFHV ZDV UHFHQWO\ DZDUGHG*'HSDUWPHQW
(IFHOOHQFH WKDQNV WR WRBDEBRD/\ DQG
1BUWHFLSDWLRQ SURMHFW

7KH PDLQ REMHFWLYHV RI WKH /H3D DUH

e DFWLYDWH VWXGLHV DQG SURMHFWYV FRQWULE
VRFLDO DQG SROLWLFDO WUDVIRUPDWLRQV Zk
WKH FRQFHSWHRIDODW\D PHDQV RI GHDOLQJ
ZLWK WKH FRPSOH[LWLHV Rl UHDOLW\ DQG GHY
GHIHQFHV DJDLQVW SURELQJ IDFWRUV VXFK D\
OHJLWLPL]DWLRQ RI LQVWLWXWLRQV LQHTXDC
FRUUXSWLRQ



» EH WKH FHQWUH RI UHVHDUFK DQG UHIHUHQFH, 1\ )\ wKUHK
IRW SODQQLQJILQ WKH (XURSHDQ IXLQGLQJ 45y \wHy GHIUHHV DQG 3K’ SURJUDPPHV L

IUDPHZRUN 3ROLWLFV 3XEOLF SROLFLHV DQG *OREDC
7KH '"HSDUWPHQW LQFOXGHV GLYHUVH GLVFLSOSQRPRWHYV SDUWLFLSDWLRQ LQ ORFDO |\
VXFK DV 3ROLWLFV +LVWRU\ 6RFLDO VFLHQFH /®3WLRQDO DQG LQWHUQDWLRQDO UHVHL
AXDQWLWDWLYH HFRQRPLFV DQG IRUHLJQ SURMHFWV DQG WKH FRQVWLWXWLRQ RI |
ODQJXDJHV ZKLFK FRQVWLWXWH LQWHUGLVFLSQLQREDLF DQG SULYDWH LQVWLWXWLRQV
FRRUGLQDWLRQ /HFWXUHUV LQFOXGH DGYLVRWRWBDERUDWH RQ UHVHDUFK DQG HGXFD
,WDOLDQ DQG LQWHUQDWLRQDO DJHQFLHV ZKHWBHFRXUDJHV VWXGHQW DQG OHFWXUHU
SXEOLF RU SULYDWH DQG RSLQLRQ PDNHUV LQ H[FKDQJH SURJUDPPHV HJ WKH (UDVPXV
PDMRU RUJDQV RI ,WDOLDQ PDVV PHGLD DQG SURMHFW ZLWK XQLYHUVLWLHV LQ WKH (
,WDOLDQ DQG LQWHUQDWLRQDO VFLHQWLILF MBRURD®OG RWKHU FRXQWULHV UHJXODU
7KH\ DUH PHQ DQG ZRPHQ ZKR HQJDJH V\VWHPDWLFDOO\ RUJDQLVHV VFLHQWLILI
GLUHFWO\ LQ WKH SXEOLF SROLWLFDO DQG VRRU¥Q Oblily FRQIHUHQFHV DQG FRQJUHVV}
Rl WKH FRXQWU\ 7KH 'HSDUWPHQW RI 3ROLWLFDEIKDUHG LQWHUGLVFLSOLQDU\ LQWHUHVW
6FLHQFHV LV SDUW Rl WKH (XURSHDQ FKHVVERDSIGRPRWHYV OLQNV ZLWK WKH WKLUG VHFV
RI'VLPLODU LQVWLWXWLRQV DQG DV VXFK LW  SURILW RUJDQL]DWLRQV 1*2 SXEOLF DQG
HQFRXUDJHV DQG FR RUGLQDWHYV UHVHDUFK DQ$JLYDWH DJHQFLHV FRPSDQLHV EDQNV
HGXFDWLRQ LQ SROLWLFDO DQG VRFLDO WKHRURXQGDWLRQV HWF WUDGH XQLRQV DQG
DQDO\VLV RI SXEOLF SROLF\ ODERXU DQG ZHOIDRH{GLD LQ RUGHU WR HGXFDWH D PRGHUQ

UHODWLRQVKLSV. LQQRYDWLYH PDQDJHULDO FODVV
UHVHDUFK LQWR*WKH G\QDPLFV Rl FRQWHPSRUDU\

VRFLHWLHV DQG LQWHUQDWLRQDO OLQNV

7KH '"HSDUWPHQW>V PHWKRGRORJ\ LV EDVHG XSRQ

DQ LQWHUGLVFLSOLQDU\ IRUPDW ZKLFK LV

PDQLIHVWHG G\QDPLFDOO\ E\ VHWWLQJ XS L

ZRUNLQJ JURXSV sWKDW IRFXV RQ VSHFLILF WR FRAUQD

VXFK DV IRU H[DPSOH WKH PDQDJHPHQW RI

LQWHUYHQWLRQV LQ SROLWLFDO DQG VRFLDGBRRPUNFOU PG 1PMIUIDBM 4DJFODFT
PLQRUV WKH HOGHUO\ WKH GLVDEOHG WHUE é/!ﬁb?%%xQ'—SJ LW

OHVVDQGUR3DVFROL 3HUXJILD
GHYHORSPHQW DQWL FRUUXSWLRQ QHZ PHG%RRQH .

(XURSHDQ LQWHJUDWLRQ (PDLO GLSDUWLPHQWR VFLSRO#XQLSJ LW
7KH '"HSDUWPHQW SURYLGHV DQ LQWHOOHFWXDOO\

VWLPXODWLQJ UHVHDUFK HQYLURQPHQW DQGBSFFS 4FSWJDF

FRQWLQXRXV DWWHQWLYH VXSSRUW IRU LW\BKRREHQWV

ZKR UHFHLYH DQ LQWHUGLVFLSOLQDU\ HGXFDWPKS VHIU VWXGHQWL HFRQRPLD#XQLSJ LW
ZLWK DQ LQWHUQDWLRQDO SURILOH SPOU 0GGIDE

6SHFLILFDOO\ WKH 'HSDUWPHQW 3KRQH *

(PDLO VHJU GLGDWWLFD VFLHQJHSROLWLFKH#>

%DFKHORU GHJUHHV IRXU
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(YHU\ \HDU WKH 6WXGHQW 2ULHQWDWLRQ 6HU
WKH 8QLYHUVLW\ Rl 3HUXJLD *SURYLGHV PXOV
RSSRUWXQLWLHV IRUsSHUVSHFWLYH IUHVKPH:
WR HQUA®O (YHU\ )HEUXDU\ DQG ODUFK RULH
GD\V PUH KHOGe« LQ WKH PDLQ PXQLFLSDO DUF
8PEULD LQ FROODERUDWLRQ ZLWK WKH 5HJLR
6FKRRO 2IILFHV DQG VHFRQGDU\

VFKRROV +7KH*DQQXDO 2SHQ 'D\ LQ 3HUXJLD
HQWLWOHG ~/ $WHQHR DO FHQWUR™ LV GHVLJ
DWWUDFW VWXGHQWYV VFKRRO JURXSV DQG II
RUGHU WR*SURPRWH RXU 8QLYHUVLW\ LQWUF
VHYHUDO GLIIHUHQW FRXUVHV DQG DOO WKH
RSSRUWXQLWLHV )XUWKHUPRUH WKH 8QLYHL
LWV VWDQG DW DOO PDMRU QDWLRQDO DQG L
RULHQWDWLRQ IDLUV DQG HYHQWV e



2Q WKHVH RFFDVLRQV \RXQJ SHRSOH KDYH WKH 2ULHQWDWLRQ 6HUYLFH DW WKH 8QLYH
RSSRUWXQLW\ WR PHHW WHDFKHUV OHFWXBHUXJLD KDV UHFHQWO\ EHHQ*H[WHQGHG-W
WHVWLPRQLDO VWXGHQWYV DQG XQLYHUVLWA QRN eHIQEKH SRWHQWLDOLWLHV RI*WKH VI
DFTXLUH DOO WKH LQIRUPDWLRQ WKH\ QHHG#PR/HUQDQ]D VFXROD ODYRUR « D SURJUDF
VHOHFW WKH ULJKW GHJUHH FRXUVH WKDW BHWMINAQWWRE H[SHULHQFHV LQWHJUDWHC
WKHLU DVSLUDWLRQV DQG DELOLWLHV WKH ODVW WKUHH \HDUV Rl VHFRQGDU\ VFK
(YHU\ \HDU «&OLFN2ULHQWD DQG IDFW WKH 8QLYHUVLW\ Rl 3HUXJLD LV D SDU
6HWWHPEUH2ULHQWD RIIHUV RSSRUWXQLWLPR RUYHHPHQW.DPRQJ*WKH 5HIJLRQDO 6FKR
VWXGHQW RULHQWDWLRQ LQ RUGHU WR IDRAGIRMDBAREULD &RQILQGXVWULD+DQG 8PEULI
VWXGHQW V SDUWLFLSDWLRQ *&OLFN2ULHQWHKRY *WR SURYLGH D ZLGHVSUHDG DQG
EHHQ*GHVLJQHG DV DsYLUWXDO HYHQW ZKLERWBHIQHVWLQJ SDQRUDPD RI DOWHUQDWLQ
EH DFFHVVHG DW+ FOLFNRULHQWD XQLSJ LWVWXG\ LQLWLDWLYHYV -

6HYHUDO RWKHU«JXLGDQFH<LQLWLDWLYHV D¥HWSHRLQIRUPDWLRQ FDQ EH IRXQG+DW
DYDLODEOH RQOLQH ZZZ XQLSJ LW RULHQWDPHQWR DOWHUQDQ]
7KH ZZZ XQLSJ LW VWXGHQWL IXWXUL ZHE SDUFXROD ODYRUR

DQG WKH )DFHERRN SDJH«#8QL3*RULHQWD DUH

ERWK ULFK VRXUFHV RI LQIRUPDWLRQ

$ GHGLFDWHG ZHE DUHD + 0DJLVWUDOPHQWH

*PDJLVWUDOPHQWH XQLSJ LW KDV EHHQ FUHDWHG

LQ RUGHU WR SURYLGH D ZLGH LQIRUPDWLRQ DERXW

DOO 0DVWHU GHJUHH FRXUVHV DQG DERXW WKH

FDOHQGDU RI YLUWXDO 2SHQ 'D\V

7KH &RXQVHOOLQJ 6HUYLFH LVeYHU\ XVHIXO WRR ,W

LV DYDLODEOH XSRQ HQUROOPHQW GXULQJ WKH

FRXUVH Rl VWXGLHV DQG ZKHQ WKH VWXGHQW

JUDGXDWHYV (DFK VWXGHQW FDQ ERRN D IUHH

SULYDWH FRQVXOWDWLRQ ZLWK H[SHULHQFHG VNLOOHG

VWDII «&RQVXOWDWLRQV DUH FRQGXFWHG+DOVR

RQOLQH DIWHU PDNLQJ DQ DSSRLQWPHQW XVLQJ

WKH 6N\SH SODWIRUP

%RRNLQJV FDQ EH PDGH DW )" Q AU Qb

RU E\ ZULWLQJ WR

VHUYL]JLR FRXQVHOOLQJ#XQLSJ LW
4UVEFOU 0SJFOUBUJPO 4FSWJDF
ZZZ XQLSJ LW VWXGHQWL IXWXUL
YLD GHOOD 3DOORWWD —  3HUXJLD
3KRQH e -
(PDLO VHUYL]LR RULHQWDPHQWR#XQLSJ LW



7
1 11 H 8QYHUVYLWYRI 3HUXJILD ILUPO\ VXSSRUWV
a FROOPERUD Q ZLWR IRUHLJIQ ,QVWLWXWI

[ a AQ )"
taEj Ua

HVHDWYFK HGXFDWLRQ SRVW JUDGXDWH HGX
DQG LQ HYHU\ RWKHU LQVWLWXWLRQDO DFWL)\
7KH 8QLYHUVLW\ Rl 3HUXJLD>V ,QWHUQDWLRQD
6HUYLFH SURPRWHV LQLWLDWLYHV WR IDFLOL\
SDUWLFLSDWLRQ LQ LQWHUQDWLRQDO SURMH
7KHVH LQFOXGH SDUWLFLSDWLRQ LQ VWXGHQ\
SURJUDPPHV OLNH (UDVPXV ZKLFK LV IXQGHG
(XURSHDQ 8QLRQ DV ZHOO DV VFLHQWLILF DQC
UHVHDUFK FROODERUDWLRQ DQG H[FKDQJHV C
HVWDEOLVKHG E\ LQWHUQDWLRQDO DJUHHPHC
IRUHLJQ LQVWLWXWLRQV



7KH ,QWHUQDWLRQDO 5HODWLRQ 6HUYLFH PDQDJ
VWXGHQW PRELOLW\ ERWK LQFRPLQJ DQG RXWJR
WKH LQFRPLQJ VWXGHQWY WKH 6HUYLFH SURYLG
ZLWK HVVHQWLDO LQIRUPDWLRQ RQ DFFRPRRGDV
ODQJXDJH FRXUVHV DFDGHPLF VWXG\ SURJUDPPF
SURFHGXUHV IRU VDWLVI\LQJ WKHLU GHPDQGV ,\
VXSSRUWV VWXGHQWYV GXULQJ WKHLU VRMRXUQ I
8QLYHUVLW\ RI 3HUXJLD
YRU WKH RXWJIRLQJ VWXGHQWY WKH 6HUYLFH SUJ
LQIRUPDWLRQ RQ KRZ WR WDNH SDUW WR WKH PR
SURMHFWV
6WXG\LQJ DEURDG LV D JUHDW JURZWK RSSRUWX(
VWXGHQWYV ZKR FDQ EURDGHQ WKHLU NQRZOHGJI
EHFRPH SDUW RI D QHZ DFDGHPLF UHDOLW\ PDGH
VWXGHQWY IURP DOO RYHU WKH ZRUOG %HVLGH\
WKH VWXGHQW>V &9 WKH H[SHULHQFH Rl CHYLQJ |
FRXQWU\ KHOSV WKH VWXGHQW PDWXUH LQ VHOI
DQG GHFLVLRQ PDNLQJ *WKXV HQULFKLQJ MRUW VI
DUH VR YDOXDEOH LQ WKH ZRUNSODFH
8QGHU WKH (UDVPXV SURJUDPPH VWXGHQWV IUR
8QLYHUVLW\ Rl 3HUXJLD ZKLFK ZDV DZDUGHG WKF
SUHVWLJILRXV (&76 (XURSHDQ &UHGLW $FTXLVLWL
7UDQVIHU 6\WWHP UHFRJQLWLRQ FDQ DSSO\ IRU I
PRELOLW\ ERWK *WR VWXG\ LQ D (XURSHDQABRLYH
WUDLQ LQ DQ (XURSHDQ LQVWLWXWLRQV
,Q RUGHU WR EH HOLJLEOH VWXGHQWYV PXYW EH F
DQ XQGHU RU SRVW JUDGXDWH GHJUHH FRXUVH
0ODVWHU DQG 3K' SURJUDPPHV DQG 6SHFLDOW\ 6F}
7KH (UDVPXV VWXG\ SURJUDPPH SURYLGHV VWXG
ZLWK WKH RSSRUWXQLW\ Rl QRQ VWRSVWXG\ DEL
PLQLPXP Rl WKUHH PRQWKV WR D PD[LPXP Rl LQ
RI RXU SDUWQHU XQLYHUVLWLHV
7KH 8QLYHUVLW\ Rl 3HUXJLD KDV VLIJQHG XSQNVR PI
DJUHHPHQWYV ZLWK (XURSHDQ XQLYHUVLWLHV
7KH (UDVPXV WUDLQHHVKLS SURJUDPPH SURYLGH
VWXGHQWYV ZLWK D WUDLQLQJ RSSRUWXQLW\ LQ \
LQVWLWXWLRQV DQG QRQ JRYHUQPHQW DJHQFLH
(XURSHDQ FRXQWU\ »



(YHU\ \HDU KXQGUHGV RI VWXGHQWY SDUWLFLSDWH
LQ WKH (UDVPXV VWXG\sSURJUDPPH DQG LQ WKH
WUDLQHHVKLS SURJUDPPH

7KH 8QLYHUVLW\ Rl 3HUXJLD DOVR SURYLGHV

GRXEOH GHJUHH SURJUDPV E\ PHDQV RI ZKLFK

VRPH VWXGHQWV ZKR DUH VHOHFWHG RQ PHULW

EDVHG FULWHULD FDQ DYDLO Rl VWUXFWXUHG

PRELOLW\ LQ RQH RU PRUH LQWHUQDWLRQDO
LQVWLWXWLRQ DQG KDYH WKHLU GHJUHHV FRQIHUUHG

E\ WKDW LQVWLWXWLRQ (YHU\ \HDU WKH 8QLYHUVLW\

Rl 3HUXJLD RIIHUV DQ DSSURSULDWH QXPEHU RI

VWXG\ JUDQWV WR VXSSRUW PRELOLW\ ZLWKLQ WKHVH
FRXUVHV 6WXGHQWYV ZKR DUH LQWHUHVWHG FDQ

FRQWDFW OHFWXUHUV ZKR FRRUGLQDWH WKHYVH 0AUQb
VWXG\ FRXUVHV RU WKH ,QWHUQDWLRQDO 5HODWLERQV

$UHD .
*QUFSOBUJPOBM 3FARBVWHOF

7KH 8QLYHUVLW\ RI 3HUXJLD KDV DOVR VLIQHG s o 531 W HO LOWHUODWLRODO VWXGHOWA
ELODWHUDO DIUHHPHQWYV ZLWK IRUHLIQ XQEYHtYA8(NEN VL Wi 3HUXILD
RXWVLGH RI WKH (XURSHDQ 8QLRQ DQG ZLWK

LOQWHUQDWLRQDO RUJDQL]DWLRQV LQ PRUHOGKDRF GPS *OUFSOBUJPOBM -JOLT &6 QSPHSBI
FRXQWULHV ZLWK WKH DLP Rl GHYHORSLQJ NBREFRUFSOBUJPOBM $P PQFSBUJPO
UHVHDUFK SURMHFWV DQG DFDGHPLF DFWL YWY

H[FKDQJHV RI WHFKQRORJLFDO NQRZ KRZ DQ3), 5 pUHD UHOLOW#XQLSJ LW

WKH PRELOLW\ Rl OHFWXUHV VWXGHQWYV DW DOO

OHYHOV DQG UHFHQW JUDGXDWHYV 4UVEFOU .PCIMJUZ 0GGJDF

7KH 8QLYHUVLW\ RI 3HUXJLD VWURQJO\ HQF RMURIHHY

VWXGHQW PRELOLW\ ZLWKLQ WKH IUDPHZRUNRI
WKHVH DJUHHPHQWV E\ PHDQV RI VSHFLILF FHEEY VHUi‘StE 'EQ?(C\TPR'-LQJ#f(Q'-LSJ '—LV\YV
WR VWXGHOQWY LQ PRELOLW\ DQG 1XQGLQJ IROPRX VYL JRLQJIAXQLS]

SHULRGV RXWVLGH WKH (XURSHDQ 8QLRQ 0QFOJOH IPVST

8QGHU WKHVH DJUHHPHQWYV KXQGUHGV Rl 0RQGD\ - :HGQHVGD\-)ULGD\-  DP Sp
VWXGHQWY WUDYHOOHG IURP 3HUXJLD WR WHQVGD\ SP SP

GHVWLQDWLRQV ZRUOGZLGH VXFK DV $UJHQWLQD

%UD]LO &DQDGD &KLQD &RORPELD -DSDQ 6HHDOVR ZZZ XQLSJ LW HQ HFWV JXLGH
,VUDHO 8UXJXD\ DQG 86%



7KH 8QLYHUVLW\ -RE 30DFHPHQW 6HUYLFH DWV
U ) U HDVH JUDGXDWHV IURP WKH 8QLYHUVLW\ RI 3HL
LQWR WKH ZRUNSODFH E\ RIIHULQJ SURIHVVLRC
I O | UHHU PDQDJHPHQW VHUYLFHV WDLORUHG W
€ A U a a @HFULF QHHGV RI XVHUV
6HUYLFHV IRU JUDGXDWHV
e ,QIRUPDWLRQ
‘HOFRPH LQIRUPDWLRQ FRQFHUQLQJ WKH OI
PDUNHW UHJXODWLRQV LQIRUPDWLRQ DERX
WUDLQHHVKLSV DQG WKH UHJLRQDO QDWLR
LQWHUQDWLRQDO HQWUHSUHQHXULDO V\VW
e *XLGDQFH FRQVXOWDQF\
$QDO\VLV Rl QHHGV GHILQLWLRQ DQG GHVLJ
SURIHVVLRQDO SURILOHV LQGLYLGXDOL]JHG"
HGXFDWLRQDO VHVVLRQV RQ DFWLYH MRE Vi
WHFKQLTXHV FXUULFXOXP YLWDH SURFHVVL

SUHVHQWDWLRQ UHFUXLWPHQW SURFHVV F
IXQFWLRQDO VNLOOV DQG QHWZRUNLQJ



« ODWFKLQJ DSSOLFDWLRQV DQG YDFDQFLAYDQNV WR WKH $OPDODXUHD GDWDEDVH Wi
3URPRWLQJ JUDGXDWHYV DV FDQGLGDWHSQRYHUVLW\ -RE 30DFHPHQW DVVLVW FRPSDC
WUDLQHHVKLSV LQ EXVLQHVVHV DQG IRUVHDUFKLQJ IRU IUHH WKH &9V Rl DOO JUDGXI
UHFUXLWPHQW HVWDEOLVKLQJ DQG PDQRKRL®XJIK D UHVWULFWHG DFFHVV ZHEVLWH |
WUDLQHHVKLSV LQ EXVLQHVVHV SXEOLFSXEOLVKLQJ MRE YDFDQFLHV 30HDVH VHH
LQVWLWXWLRQV DQG SURIHVVLRQDO ILURYZ.RQLSJI LW MRE SODFHPHQW VHUYL]L RIIHL
8PEULD DQG WKURXJKRXW ,WDO\ DOOH D]LHQGH

e (YHQWV
&RPSDQ\ SUHVHQWDWLRQV FDUHHU GD\ » OHHWLQJ FRPSDQLHV
VHPLQDUV UHFUXLWLQJ VHVVLRQV DQG  3UHVHQWDWLRQ HYHQWYV DQG UHFUXLWLQ
ZRUNVKRSV DUH RUJDQL]JHG LQ FROODERUDWLRQ ZLWK

« 3URMHFWYV DQG /DERUDWRULHV VHOHFWHG EXVLQHVVHV WR IDFLOLWDWH \
7KH SURMHFW /DYRULS$ 0 2#81,3* ILQDQFHG RI 8QLYHUVLW\ Rl 3HUXJLD JUDGXDWHYV LQV
E\ )RQGD]LRQH &DVVD GL 5LVSDUPLR GL ~ ZRUOG RI ZRUN
3HUXJLD LQ FROODERUDWLRQ ZLWK WKHsP DRIV
WUDGH DVVRFLDWLRQV LQ WKH ODERU PDUNMWHUVLW\ -RE 30DFHPHQW VHUYLFH
RIIHUV WR JUDGXDWHV DQG XQGHUJUDGXDWEYHUWLVHV SURJUDPV SURMHFWY HYHQ
WKH RSSRUWXQLW\ WR SDUWLFLSDWH LQ VEHRLQIBUV DQG FRPSDQ\ ZRUNVKRSV RI
SURMHFWYV DLPHG DW MRE SODFHPHQW « « s¢SHFLDO LQWHUHVW IRU JUDGXDWHYV

7KH -RE 3SODFHPHQW 6HUYLFH DOVR SURYLGHV
ILUPV ZLWK VXLWDEOH WRROV IRU FRQWDFWLQJ
8QLYHUVLW\ Rl 3HUXJLD>V JUDGXDWHV

6HUYLFHV IRU FRPSDQLHV:= Y"QAUQD

'LUHFW LQWHUPHGLDWLRQ -RE 30DFHPHQW 6HUYLFH
RIIHUV WR FRPSDQLHV WKH RSSRUWXQLW\ WE S IMBDFNFOU

777 XQLSJ LW MRE SODFHPHQW
VHDUFK DQG VHOHFW SURILOHV RI VNLOOHG

YLD GHOOD 3DOORWWD -  3HUXJLD
JUDGXDWHYV IRU UHFUXLWPHQW SXUSRVHV Ré'kh@H —e
RUGHU WR DFWLYDWH WUDLQHHVKLSV D[

(PDLO VHUYL]LR MRESODFHPHQW#XQLSJ LW
W DOVR JLYHV DOO JUDGXDWHV LQIRUPDWLRQ DERXW
YDFDQFLHV DQG LQWHUQVKLS RSSRUWXQLWIRRPIOH IPVST
RIIHUHG E\ FRPSDQLHV DQG PDQDJHV 7XHVGD\DQG 7KXUVGDY+  DP - SP
H[WUDFXUULFXODU LQWHUQVKLSV



ZA"UVAU

a
VA
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PKH /DQIXDJIH &HQWUH DW WKH 8QLYHUVLW\ RI 3H
é $ HOQOWURQIXVWLFRWHQHR «GHVLJIQV DQG
LPSOHPHQWY ODQJXDJH FRXUVHV WKDW VDWLVI\
RI WKH GLYHUVH 8QLYHUVLW\ GHJUHH FRXWYVHV D
WHVWV WR DVVHVV ODQJXDJH VNLOOV $W SUHVH
DUH WDXJKW LQ &KLQHVH )UHQFK (QJOLVK 3RUW
SXVVLDQ 6SDQLVK *HUPDQ DQG ,WDOLDQ IRU IRU
7TKH &HQWUH ZKLFK LV HTXLSSHG ZLWK XS WR
GDWH+.ODQJXDJH WHDFKLQJ VI\IVWHPV RIIHUV DG K
FRXUVHV QRW RQO\ WR VWXGHQWYV ZKR DUH HQUI
GHJUHH FRXUVHV DW WKH 8QLYHUVLW\ RI 3RIUXJLL
WR (UDVPXV VWXGHQWYV VWDII DW WKH 8QLYHUV
3HUXJLD WKH JHQHUDO SXEOLF DQG ZRUNHUV LQ
,WDOLDQ SXEOLF DGPLQLVWUDWLRQ LQGXVWULH



7KH /DQJXDJH &HQWUH LV LQYROYHG LQ UHVHDUFK
LQWR ODQJXDJH WHDFKLQJ WKH GHYHORSPHQW RI
RULJLQDO WHDFKLQJ PDWHULDOV IRU RQ OLQH
ODQJXDJH WHDFKLQJ HGXFDWLQJ DQG XSGDWLQJ
ODQJXDJH VNLOOV LQ SULPDU\ DQG VHFRQGDU\
VFKRRO WHDFKHUV WKH GHYHORSPHQW RI VHOI
OHDUQLQJ PRGXOHV 7KH /DQJXDJH &HQWUH LV
KRXVHG LQD  VTXDUH PHWUH DQFLHQW

HGLILFH VHW LQ D ODUJH SDUN LQ WKH ORQWHOXFH
DUHD RI 3HUXJLD %HVLGHV LWV OHFWXUH KDOOV LW
FRQWDLQV D UHFRUGLQJ VXLWH IRU SURGXFLQJ
HGXFDWLRQDO PDWHULDO D YLGHR ODERUDWRU\ D
PHGLD OLEUDU\ WKUHH FRPSXWHU ODERUDWRULHV D
FRQIHUHQFH URRP DQG D PDLQ OHFWXUH KDOO
ZKLFK ZDV RULJLQDOO\ D WKHDWUH DQG ZKLFK LV
QRZ RIWHQ XVHG IRU FXOWXUDO HYHQWYV DQG ILOP
VKRZV

7KH &/$sLV WKH WHVWLQJ FHQWUH IRUsLQWHUQDWLRQDO
FHUWLILFDWHYV LQ 72()/ L%7°+DQG ,(/76™+IRU

(QJOLVK DQG '(/) '$/)*IRU JUHQFK DQG

RUJDQLVHYV VSHFLILF FRXUVHV IRU WKHVH
H[DPLQDWLRQV »

)"QAUQD

-BOHVBHF $FOUSF  $-"
ZZZ FOD XQLSJ LW
YLD (QULFR GDO 3R]JR VQF  3HUXJLD

'SPOU PGGJDF
3KRQH e
(PDLO GLGDWWLFD FOD#XQLSJ LW

"ENJOJTUSBUJPO 0GGJDF
3KRQH e
(PDLO FHQWUR FOD#XQLSJ LW

'SPOU %PPS
3KRQH



Z UEAEQ
fakE] Ua
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7KH /LEUDU\ 6HUYLFH &HQWU B H&EBAI4RIUY L]L
#LEOLRWHFDUL LV D VHW RI FR RUGLQDWHG VHUY
RUJDQLVH DQG FRUGLQDWH WKH 8QLYHUVLW\ /LEL
6HUYLFH

W DFWV WR FRQVHUYH GHYHORS DQG-.LQFUHDVH
RI WKH 8QLYHUVLW\V OLEUDU\ KHULWDJH WKURX.
SXUFKDVHV LQWHJUDWHG PDQDJHPHQW DQG XVF
DFFHVV WR LQIRUPDWLRQ DQG VXSSRUW |IRU IXOC
DFFHVV WR VFLHQWLILF OLWHUDWXUH

%\ PHDQV RI LWV WHFKQLFDO DGPLQLVWUDWLYH
XQLWV WKH /LEUDU\ 6HUYLFH &HQWUH SURYLGHV
IROORZLQJ VHUYLFHV

e &6% SRUWDO
e 6LQJOH 8QLYHUVLW\ FDWDORJXH
¢ (OHFWURQLF UHVRXUFHV



e $FFHVV ZHOFRPH DQG RULHQWDWLRQ

e 5HDGLQJ DQG FRQVXOWLQJ URRPV

e /HQGLQJ OLEUDU\ VHUYLFH

e ,QWHU OLEUDU\ OHQGLQJ VHUYLFH ,//

e 'XSOLFDWLRQ RI GRFXPHQWV "

e %LEOLRJUDSK\ FRQVXOWDWLRQV DQG UHVHDUF

e 'REXPHQW FRS\ DQG SULQW RXW VHOI VHUYLFH

e (GXFDWLRQDO DFWLYLWLHV

e ,QWHUQHW XVH LQ OLEUDU\ VWDWLRQV+DQG E\
8QLYHUVLW\ :L ),

e 6HUYLFHV IRU LQGLYLGXDOV ZLWK VSHFLDO QH

e &HQWUH RI (XURSHDQ 'RFXPHQWDWLRQ &(

e +LVWRULFDO )XQGLQJ 6HUYLFH

)"QAUQD

-JCSBSZ 4FSWJDF $FOUSF  $4#

+HDG 2IILFH DQG 7HFKQLFDO $GPLQLVWUDWLYH 8
&HQWUDOL]HG 6HUYLFH

ZZZ FVE XQLSJ LW

SLD]]D GHOO>8QLYHUVLW; 3HUXJLD

3KRQH -

)D[

5|F *.BSJP .BSUFp "HSJDVMUVSBM -JCSBSZ
ERUJR ;; *LXJQR 3HUXJLD

3KRQH »

)D[

5IF "OUISPQPMPHZ BOE 1FEBHPHZ -JCSBSZ
YLD $TXLORQH -  3HUXJLD

3KRQH »

)D[

#JPNFEJDBMCSBSZ
SLD]]D*6HWWLPLR *DPEXOL -  3HUXJLD
3KRQH » -

)D[



11IIMPTPQIZ -JCSBSZ
YLD $TXLORQH -
3KRQH e

)D[

3HUXJLD

-BX -JCSBSZ
YLD $OHVVDQGUR+*3DVFROL -
3KRQH »

)DI

3HUXJLD

&OHJOFFSJOH -JCSBSZ
YLD *RIIUHGR+'’XUDQWL
3KRQH *

)D[

3HUXJLD

7FUFSJOBSZ .FEJDJOF -JCSBSZ
YLD 6 &RVWDQJR - 3HUXJLD
3KRQH »

)D[

$IFNJTUSZ 1IBSNBDZ BOE #JPMPHZ 4DJFODF
-JCSBSZ

%XLOGLQJ % &KHPLVWU\ 'HSDUWPHQW

YLD GHO /LFHRs 3HUXJLD

3KRQH *

)D[

(FPMPHZ
7KLV VHFWLRQ LV IRXQG LQ WKH +LVWRU
DQG 6RFLDO 6FLHQFH /LEUDU\

SLD]]D GHOO>8QLYHUVLW; 3HUXJLD
3KRQH » .
)D[

)JTUPSZ 1PMJUJDT BOE 4PDJBM 4DJFODF
-JCSBSZ

SLD]]D GHOO>8QLYHUVLWj 3HUXJLD
3KRQH »

)D[

)VNBOJTU -JCSBSZ

SLD]]D ORUODFFKL 3HUXJLD

3KRQH » .

)D[

"ODJFOU 'VOE BOE )JTUPSJDBM 'VOE 4FSW
SLD]]D GHOO>8QLYHUVLWj -« 3HUXJLD
3KRQH » -

&VSPQFB@PDVNFOUBUFRDUSF$%&.
JRXQG LQ WKH VDPH EXLOGLQJ DV WKH
$JULFXOWXUDO /LEUDU\

ERUJR ;; *LXJQR 3HUXJLD
3KRQH »

&DPOPNJDT 4UBUJTUJDT BOE #VTJOFTT -JCSBSZD]

YLD $OHVVDQGUR+3DVFROL 3HUXJLD
3KRQH »

)D[

.BUIFNBUJDT 11ZTJDT BOE (FPMPHZ
4DJFODF -JCSBSZ

)XUWKHU LQIRUPDWLRQ DQG XSGDWHYV DI
DYDLODEOH DW WKH &6% SRUWDO
Z77Z FVE XQLSJ LW

7KLV OLEUDU\ LV ORFDWHG-LQ WZR VHSDUDWH+*VLWHV

DW<ODWKHPDWLFV DQG 3K\VLFV.DQG D

‘HSDUWPHQW RI ODWKHPDWLFV DQG ,QIRUPDWLFV

YLD /XLJIL+9DQYLWHOOL 3HUXJLD
3KRQH »

)D[



QVa

~ 11 8QLYHUVLW\ Rl 3HUXJLD LV VWURQJO\ FRPPL)\
a JLYH LWV VWXGHQWYV D ZLGH UDQJH RI VXSSI

VHUYLFHV ZLWK WKH DLP WR HQFRXUDJH Wk

V4
é EJ l ' a I WKH 8QLYHUVLW\ DV WKHLU KRPH DZD\ IURP |

“aa UA taEj Ua
e $IDPLO\GRFWRU LV DYDLODEOH IRU DOO
DzD\ IURP KRPH VWXGHQWYV VR WKH\

QHHG QRW PLVV RXW RQ WKHLU IDPLO\
GRFWRU KHDOWK VHUYLFH

e $QGURORJLFDO 3UHYHQWLRQ 6HUYLFH
'Eaa ZAk )Vv"la "

taEj Ua

7KLV VHUYLFH SURYLGHYVY OHJDO DGYLFH OH

DLG DQG FRXQVHOOLQJ «IRU DOO 8QLYHUVL\
VWXGHQWV
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'HVLIJQHG IRU VKDULQJ WULSV DQG GDLO\
FRPPXWH « 83 *2 LV DYDLODEOH WR DOO
8QLYHUVLW\ HPSOR\HHV DQG VWXGHQWYV )\
KHOSV WR VDYH PRQH\ DQG SURWHFW WKH
HQYLURQPHQW
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0\ 8QL3* LV DQ DSS IRU VWXGHQWV
HQUROOHG LQ DOO 8QLYHUVLW\ GHJUHH
SURJUDPV ZKLFK GHOLYHUV D FRQYHQLHQ\
DFFHVV WR WKH RQOLQH 6WXGHQW
6HFUHWDULHV VHUYLFHV DQG IXQFWLRQV
H[DPV FDOHQGDU XVHG ERRN H[FKDQJH
LQIRUPDWLRQ DERXW VWXGHQW FDUULHU
VWDWXV RI 8QLYHUVLW\ IHHV SD\PHQW HWF

BB “"" €All*"

8QL3DVV DSS SURYLGHV VWXGHQWYV ZLWK
HDWV\ ZD\ WR FRQILUP WKHLUsLGHQWLWA\ »
WKDQNV WReD 45 &RGHLW+DOORZV WKHP W
DFFHVV VWXG\ URRPV DQG 8QLYHUVLW\
OLEUDULHV

YU VI

« 3V\FKRORJLFDO 3HGDJRJILFDO DQG
(GXFDWLRQDO &RXQVHOOLQJ LV D
OLVWHQLQJ DQG VXSSRUW VHUYLFH WKL
GHVLIJQHG WR SUHYHQW DQG PDQDJH
SV\FKRORJLFDO GLVWXUEDQFHV
GLIILFXOWLHV LQ VWXG\LQJ DQG OHDUQL
GXULQJ D «GHJUHH FRXUVH 3DUWLFXODL
DWWHQWLRQ LV UHVHUYHG IRU VWXGHQ!
ZLWK GLVDELOLWLHV DQG VSHFLILF OHDL
GLVRUGHUV



* ,QFOXVLYH WHFKERO®DERUDWRU\ gE 4"QAQ )" )V"Ia "a-
LV HTXLSSHG+ZLWK-LQIRUPDWLRQ DQG
FRPPXQLFDWLRQ WHFKQRORJ\ LQ $ 2ULHQWDWLRQ &RXVHOOLQJ 6HUYLFH LV
UHVSRQVH WR VWXGHQW GHPDQGV DYDLODEOH*IRU IUHH+IRU HDFK LQGLYLGXD
SDUWLFXODUO\ RI GLVDEOHG VWXGHQWV VWXGHQW XSRQ HQUROOPHQW DQG
DQG WKRVH ZLWK VSHFLILF OHDUQLQJ ~ WKURXJKRXW GHJUHH FRXUVHV
GLVRUGHUV

TQVaa"Q-la uelA"AGaa

taEj Ual 0)E IQVaa"aQl IQVaqg A"a 'aaQ "u E))!I
k Q a lAU Qga IBaU U UyrpwxuHKDOOV DQG GHGLFDWHG VWXG\ D
AAE" "0 a I)Eaael A"a PHHWLQJ DUHDV DUH VHOI PDQDJHG E\
1IBaAU o U aavVUAQ )"A VWXGHQWY
adal "Eaa UEaa Q UAEa
7XWRULQJ DQG VXSSRUW VAVWHPV DUH sk O H at

DYDLODEOH IRU GLVDEOHG VWXGHQWY DQG

WKRVH ZLWK VSHFLILF OHDUQLQJ GLVRUGHUVY G G S
DQG HGXFDWLRQDO QHHGV 7/KH FDUG FDQ EH XVHG RQ D VPDUWSKRQH

RQFH WKH UHODWHG IUHH $SS LV
GRZQORDGHG

"" JAEIl Qq ) E A"a

VI UA UQ j Q al
7TKH*8QLYHUVLW\ &KRLU LQFOXGHYV VWXGH(
OHFWXUHUV DQG RWKHU 8QLYHUVLW\ VWL
YDVW UHSHUWRLUH UDQJHV IURP *UHJRULL
FKDQW WR ,WDOLDQ*PHORGUDPD IURP
VSLULWXDO JRVSHO VZLQJ EOXHV PXVLFD
ZRUOG PXVLF*WR ILOP VFRUHV DQG PRGHU

PXVLF 7KH &KRLU SHUIRUPV.LQ WKHe
RILFLDO*8QLYHUVLW\ FHUHPRQLHV

)"QAUQD
4UVEFOU 4FSWJDFT
777 XQLSJ LW VHUYL]L
YLD GHOOD 3DOORWWD 3HUXJLD
3KRQH e -
(PDLO GHOHJD VHUYL]LSHUVWXGHQWL#XQLSJ |

6HH DOVR ZZZ XQLSJ LW HQ HFWV JXLGH
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7KH VR FDOOHG "5LJKW WR VWXG\™ HQFRPSDWV\
VHULHV RI ODZV UHJXODWLQJ LQOWHUYHQWLRQ
WKDW FOHYHU GHVHUYLQJ VWXGHQWY DUH QF
E\ WKHLU HFRQRPLF IDPLO\ EDFNJURXQG IURP K
HGXFDWLRQ LQ FRQIRUPLW\ ZLWK $UWLFOHVe «
RI WKH ,WDOLDQ &RQVWLWXWLRQ DQG $UWLFO
SHJL 6YWDWXWH RI 8PEULD ,Q LPSOHPHQW
9 RI \@W}LDQ &ROQVWLWXWLRQ ZLWK WKH !
ODZ 1R¥+RI WK ODUFK DV PRGLILHG E\
HILRQDO ODZ 1R RI WK ODUFK WKH
HILRQ RI 8PEULD*HVWDEOLVKHG WKH 8PEULD
U 5LIKW WR 8QLYHUVLW\«6WXGL'HNH@]LB8
SHU LQULWWR HDOREIRILYHUVLWDULR LQ RUGHE
HQIRUFH WKH QHHGHG SROLFLHV RQ "5LJKW WF
WV DLPV ZHUH WR HQVXUHWKDW KLJKHU HGXI
ZDV DYDLODEOH IRU FOHYHU GHVHUYLQJ VWXC
LI WKH\ FRXOG QRW DIIRUG LW DQG WKDW DOO
VXFFHVVIXOO\ FRPSOHWHG WKHLU GHJUHH FRX



7KH $JHQF\ V PLVVLRQ<LV*WR HQVXUH WKH UBLO% IWRR RIIHUV VWXGHQWYV WKH RSSRUW
XQLYHUVLW\ VWXGLHV LQ FRQIRUPLW\ ZLWK WRIURGDGH LQ RQH RI WKH XQLYHUVLW\ FRC
SODQQLQJ DQG GLUHFWLYHV *WKDQNV WR DRE@RBIFY WKDW RIIHU LQ WRWDO SODFH
Rl LQWHJUDWHG VHUYLFHV DQG SHUIRUPDQFHLERKMWWKDOOV RI UHVLGHQFH LQ 3HUXJLD D(
RZQ IXQFWLRQ DFFRUGLQJ WR HFRQRPLF DQ® 7HUQL DQG WR DYDLO RI RQH RI WKH ILY!
EXVLQHVV FULWHULD XQLYHUVLW\ FDQWHHQV ZKLFK DUH<DYDLOD
7KH W\SH RI LQWHUYHQWLRQ ZDV ZLGHQHG MWXGHQWYV ZKR UHFHLYHG VWXG\ JUDQWYV
VFRSH H[SDQGLQJ IURP LQGLYLGXDO JUDQWAY i \HDU $'L68 DOVR LPSOHPHQWYV YDULRX
KRXVLQJ DQG FDQWHHQ VHUYLFHV DQG FXOWXSINORI FROODERUDWLYH HYHQWYV ZLWK V'
LQLWLDWLYHV $ VWXGHQW KHDOWK VHUYLFEKBR RUAWPERXW WR JUDGXDWH DQG JUDGXEL
RI WXWRUV LQWHUQVKLSV DQG WUDLQHHVKW&/IDHALOLWDWH WKHLU HQWUDQFH LQWR W
ZHOO DV VSHFLILF VHUYLFHV IRU GLVDEOHG ZRUNSODFH HGXFDWLRQDO LQWHUQVKLSV
VWXGHQWYV DQG ZRUNLQJ VWXGHQWV ZHUH BOBH@WPWLRQ SDUW WLPH FROODERUDWL
XS $FFHVV WR VRPH Rl WKHVH LOQWHUYHQWLRQWRXU ZRUN VFKHPH

GHSHQGHG RQ VWULFW FULWHULD RI IDPLO\ IGHRPA\ $'L68 SURYLGHV VWXGHQW LQWHUC(
DQG PHULW DQG ZHUH WKHUHIRUH UHVWULFRREOLW\ FXOWXUH DQG*UHFUHDWLRQDO \
DIWHU FRPSHWLWLYH DSSOLFDWLRQ WR D OLPLWHG

QXPEHU Rl VHOHFWHG LQGLYLGXDOV $FFHVV WR

RWKHU VHUYLFHV ZDV RSHQ WR DOO VWXGHQWYV

,Q 8PEULD VWXG\ JUDQWYV DUH DZDUGHG WR

RI «VWXGHQWYV ZKR KDYH D ULJKW WR WKHP DQG

WKH\ DUH LQIRUPHG DV WR ZKHWKHU WKH\ ZLOP" AU Qb

UHFHLYH WKHP EHIRUH HQUROOPHQW DW WKH

XQLYHUVLW\ 7KH YDOXH RI WKH VWXG\ JUDQM, kA5

GHWHUPLQHG E\ WKH VWXGHQW>V HFRQRP L EZY MBSV XX XPEULD LW

DQG ZKHWKHU V KH UHVLGHV LQ 3HUXJLD LVYRD %HQHGHWWD 3HUXJLD

FRPPXWHU RU FRPHV IURP IXUWKHU DzD\ 7KNLDOH)LOLSSR 7XUDWL 7HUQL
UHFLSLHQW RI D VWXG\ JUDQW KDV WKH ULJr{ gLV X#SHF LW

KDYH DOO XQLYHUVLW\ IHHV UHIXQGHG 5INET

ORQGD\ :HGQHVGD\ DQG 7KXUVGD\ DP- SP
7TXHVGD\ SP- SP

3KRQH e

%\ IROORZLQJ WKH LQVWUXFWLRQV VXSSTRGIE |
VAVWHP WKH XVHU FDQ DFFHVV sYDULRXV VHUY
LQIRUPDWLRQ VRXUFHV

7KH WHOHSKRQH VHUYLFH LV DFWLYDWHG RQ
7XHVGD\ DP  SP

7KXUVGD\ SP- SPe
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DQG LWV 10DJ D V\PERO Rl RQH Rl WKH ODUJF
VSRUWV FHQWUHV LQ 8PEULD IOLHV RYHU WUDI
DQG VSRUWYV DPHQLWLHV EXW DERYH DOO LQ\
RI WKRXVDQGV Rl VWXGHQWYV WKDW FRQVWLWX
ZHDOWK

)RU RYHU VHYHQW\ \HDUV 3HUXJLD+&86KDV EHH
UHIHUHQFH SRLQW LQ WKH*8QLYHUVLW\ DQG IR!
RI VSRUW LQ WKH UHJLRQ RI 8PEULD DV LW RIIHL
PHPEHUV D JURZLQJ DOO URXQG UDQJH RI
GLIIHUHQWLDWHG DQG FRPSOHWH VHUYLFHV $\
IRFXVHV SDUWLFXODUO\ RQ VWXGHQWYV ZLWK D
FRXUVHV IRU WKHP LQ PRGDOLWLHV DQG FRVW\



7KH PXOWL VSRUWYV &HQWUH HQFRPSDVVHV @GlttHUivPU PHPEHUV RI WKH 3HUXJLD+&86°WIL
VHFWLRQV OLJKW DWKOHWLFV YROOH\EDOSDUW LQ WKH ,WDOLDQ 8QLYHUVLW\ &KDPSL
EDVNHWEDOO IRRWEDOO SHUVRQDO GHIHQPRGQEXERJ KRPH VR PDQ\*WURSKLHV WKDW
NDUDWH UXJE\ GRZQKLOO DQG FURVV FRXQWUHN RNQRZOHGJIHG DV RQH RI WKH EHVW ,\
LQJ WHQQLV GDQFH EDVNHWEDOO D VLGHQLYHUVLW\ VSRUWV FHQWUHV

IRRWEDOO DQG PDQ\*RSHQ*FRXUVHV DQG 6WXGHQW PHPEHUV DUH DOVR*HQWLWOHG !
DFWLYLWLHV (DFK VHFWRU LV GLUHFWO\ OLGNREBLYIHAW]KH 8QLIDFLOH 6SRUW &DUG

WKH 8QLYHUVLW\ Rl 3HUXJLD 30HDVH FKHFN

$ GLUHFW OLQN ZLWK WKH 5HJLRQDO EUDQFKZREWRHSJ LW VHUYL]L DJHYROD]LRQL SUDW
,WDOLDQ 1DWLRQDO 20\PSLFV &RPPLWWHH VSRUWLYD ZKLFK SURYLGHV IUHH DFFHVV \
HQVXUHV+WKDW IHGHUDO LQVWUXFWRUV LQRMKHPXOWL VSRUW DPHQLWLHV DW FHUWDL
VHFWLRQV KDYH+D FRQWLQXRXVO\eXSGDWHGVKH GD\ DQG IUHH HQWUDQFH WR WKH 3HU>
HGXFDWLRQ VR DV WR EH DEOH WR SURYLGHOQWOLWXOLDQD+6WDGLXP DWKOHWLFV WU
DQG SURIHVVLRQDO VNLOOV LQ HYHU\ VSRUWYV DFWLYLW\

WKDW LV SURSRVHG DW SURSDJDQGD \RXWK

DPDWHXU DQG FRPSHWLWLYH OHYHO

7KH 3HUXJLD+&86+ZDV RULJLQDOO\ KRXVHG LQ YLD

7XGHUWH ZKLFK WRGD\ LV HTXLSSHG ZLWK WKH

“3DODFXV™ WHQVLOH VWUXFWXUH ZKLFK LQFOXGHV

VIQWKHWLF WHQQLV FRXUWYV DQG DQ LQGRRU PXOWL

XVH SLWFK IRU D VLGH DQG D VLGH IRRWEDOO

$ ZDONLQJ WUDFN VXUURXQGV WZR FOD\ JURXQG

WHQQLV FRXUWV

3ULGH RI SODFH LQ WKH 3HUXJLD 8QLYHUVLW\ _ .

6SRUWV &HQWUH LV+<DOVR WKH %DPEDJLRQL 6;)>RLR/€‘ uQ

&HQWUH*ZLWK LWV VZLPPLQJ SRRO LWV EHDFKWFSTJUZ 4QPSUT $FOUSF $64

YROOH\ SLWFK YV EDVNHWEDOO FRXUW [2@ EXVSHUNILD LW

D VLGH VIQWKHWLF IRRWEDOO SLWFKHV DQGWFR(GHUWH —  3HUXJILD

FOD\ JURXQG WHQQLV FRXUWV 7KH VXUURXQRREH «

SDUN ZLWK LWV UHVWDXUDQW DQG FOXE +RRWBHO VHIJUHWHULD#FXVSHUXJLD LW
FRQIHUHQFH URRP DQG D ZDONLQJ WUDLO PDNHV

WKH %DPEDJLRQL 6SRUWV &HQWUH D WUXO\U&RPHEN IPVST

SODEH ORQDCFE)D\ 7XDH;>/GD\ 7KXUVGD\ )ULGD\

,Q FROODERUDWLRQ ZLWK WKHeGHJUHH FRXWCEHMD\ Sp_  sp

WKH DUHD+RI 3K\VLFDO (GXFDWLRQ DQG 6SRUWV

DQG WKH 2QDRVL )RXQGDWLRQ 3HUXJLD &86

RIIHUV XQLYHUVLW\ VWXGHQWYV DQG RWKHUV D ZLGH

UDQJH RI LQLWLDWLYHV DQG+*ZRUNVKRSV-IRU D

P\ULDG RI DFWLYLWLHV



1SPEVDFE CZ

&RPPXQLFDWLRQ *6RFLDO PHGLD D
*UDSKLFVs2IILFH

8QLYHUVLW\ RI 3HUXJLD

(GLWLRQ *$SULO-

$PODFQU BOE DP PSEJOBUJPO
/DXUD ODUR]]L

(SBQIIDT

%DUEDUD )RUQDUL
5SBTMBUJPOT CZ

*HUDOGLQH $QQH %R\G

Eaa QI

6LQFHUH WKDQNV*WR WKH*5HFWRL
‘HSXWLHV WKH 'LUHFWRUV RI WKH
'‘HSDUWPHQWY DQG WR WKH 2IILFH’
IRU WKHLU FROODERUDWLRQ LQ ZL
WKLV KDQGERRN

1IPUPT

« 8QLYHUVLW\ RI 3HUXJLD &ROOHF
e« “/HW 3HUXJLD 5HPHPEHU™
&RPSHWLWLRQ
(GLWLRQ
e &86 3HUXJLD



7KH *XLGH KDV EHHQ SXEOLVKHG WKDQNV WR WKH \

L7 XQLSJ LW



