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$FNQRZOHGJHPHQWYV

‘H DFNQRZOHGJH WKDW :HVWHUQ @ @LKYHH UV LW
WUDGLWLRQDO WHUULWRULHY RRWDKKHQ BE@LVK
/-QDDS«HZDN DQG &KRQQRQWRQ 1DWHRQV R
ZLWK WKH /RQGRQ 7RZQVKLS DQG 6PREUD 7U
WKH 'LVK ZLWK 2QH 6SRRQ &RYHQDQW :DPSX

"LWK WKLV ZH UHVSHFW WKH ORQKBWDQGLQ.
,QGLJHQRXV 1DWLRQV KDYH WRKMKRVLODQBO
FDUHWDNHUV :H DFNQRZOHGJH QUWXWRNLLFFHD\O
WKDW ,QGLJHQRXV 3HRSOHV )LWXWWDWLRQ\
HQGXUH LQ &DQDGD ZH DFFHSWOUWHWVSRQVLE]
LOQVWLWXWLRQ WR FRQWULEXWHI FWRLZOU G UH"
PLVHGXFDWLRQ DV ZHOO DV UHQMELSY ZHWS
,QGLJHQRXV FRPPXQLWLHV WKURFKEK RG WH
FRPPXQLW\ VHUYLFH

7KH VXFFHVVIXO UHDOL]DWLRQLRWIWDLR®\ H[KLEI
HOQGHDYRXU LV RIWHQ WKH UHMN®&GW RI FROO|I
FROODERUDWLRQ $V VXFK ZH ZRXGIGE SCHWWM
JUDWLWXGH WR WKH )DFXOW\ RIHBUWYV DQG +
'"HSDUWPHQW RI 9LVXDO $UWV WKH 2IILFH RI
,QLWLDWLYHV /L]D (XULFK 'LFNRYRQPD% RXH*U
DUW/$% DWWHQGDQWY DQG 3DUVYVDIOK@EOHZDC
DVVLVWDQFH LQ EULQJLQJ WKLV H[KLELWLRAC

&XUDWRU <LMLQJ /L 3K' &DQGLGDWH
$UWLVWV 6RKHLOD (VIDKDQL -HVVLFD .DUXHI
,PRJHQ &0HQGLQQLQJ %HKQD] )DMREEML ;L -L

"HVWHUQ 8QLYHUVLW\
DUW/$% *DOOHU\ _ 'HSDUWPHQW RI 9LVXDO $

k DUW/$% *DOOHU\ WKH H[KXBUDWR®Y BOWG

ULJKWYV UHVHUYHG 1R SDUW RI WKLV SXEOL!
UHSURGXFHG RU XWLOL]JHG ZLWKSRXED LSVHKUHPU V

QartLAB



SUHIDFH

, FRPH WR WKLV H[KLELWLRQ QRW RQ
DOVR DV VRPHRQH HQWDQJOHG LQ Wt
SRVHV $V VRPHRQH ZKR PRYHG EHW?Z
&DQDGD P\ OLIH KDV EHHQ VKDSHG E
QHJRWLDWLRQ RI LQ EHWZHHQQHVV F
ODQJXDJHV QDYLJDWLQJ DFURVV FXC
UHFRQFLOLQJ PXOWLSOLFLWLHYV ZLW!

W LV WKURXJK DUW WKURXJK LPDJH
WKDW , EHJDQ WR JDWKHU WKH SLHFI
DUWZRUNV ZKDW , FRXOG QRW QDPH |
,Q OHDUQLQJ WR FXUDWH , OHDQGHG
WR UHVRQDWH ,Q FXUDWLQJ WKLV HJ
VHHNLQJ UHVROXWLRQ ,QVWHDG , D
PDNH URRP IRU DOO WKDW ZH DUH +F
ERWK RXU ORQJLQJ DQG RXU EHFRPL«
DQG RXU WUDQVIRUPDWLRQ" +RZ ZH F
LQ WKH FRPSOH[LW\ RI RXU KLVWRUL
DQG RXU XQILQLVKHG VHOYHV"

7KLV H[KLELWLRQ LV D FRQWLQWDWLF
LV D VSDFH WR OLVWHQ WR IHYWO DC
RI EHLQJ I[URP WKH VFDWWHUHGWLHF
LV DQG ZKDW FRXOG EH
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&EXUDWRULDO 6WDWHPHQW

%HFRPLQJ 2WIKHQRMW/I® IL[HG VWDWH EXW
HPERGLHG SURFHVV ,W LV DQ WWFW RI U}
LPSRVHG FDWHJRULHY DQG DQ LQYLWDW
ZD\V Rl EHORQJLQJ 7KLV H[KLEVW[LRQ E
DUWLVWV 6RKHLOD (VIDKDQL -HVVLFD .|
&OHQGLQQLQJ %HKQD] )DWHPL ;IH-LQ I
“ZKRVH ZRUNV WUDYHUVH PHPRU\R®DWH!
WR H[SORUH KRZ LGHQWLW)\ LV FR® VW U X
UHPDGH

$FURVV WKH H[KLELWLRQ UHSHMWLMWLBYQ
VKDUHG VWUDWHJILHV WHPSRUDDODRE V ¢
LGHQWLW\ WR EH FRQWLQXDOO\ UHLPDJL
EHFRPHVY QRW D UHWXUQ WR VDPHQHVYV
UHFRQVWLWXWLRQ LQ 6RKHLOBIYVIDRDC
5DFTXHO 5RZHcV OLQJHULQJ VKRW® RI O
%HKQD] )DWHPLcV HPERGLHG JH\QWXGR V
QRW UHVROYH LGHQWLW\ EXW QBHS LW L
WRZDUG VRPHWKLQJ IHOW UDWKMKUOWKD C
HDFK DUWLVW QDYLJDWHYV D OLPUKDFEH W |
ZKHUH FDWHJRULHY EOXU EHWDHHQ LQV
HIWHUQDO FDWHJRUL]DWLRQ -HVMVLFD .L
DQG VHHLQJ ;L -LQ RU KXPDQ DQG PDF
VXUUHQGHU ,PRJHQ &0OHQGLQQLQBW +H!L
PHUHO\ D FRQGLWLRQ RI EHLQJ LQ EHW?Z
EHFRPLQJ KDSSHQV

7RIHWKHU WKHVH DUWLVWYVY RRIHU SRHW
LGHQWLW\%HFRPLQJI 2 WKRIQUREX V

WUDQVIRUPDWLRQ DV D YLWDO SDREBHVYV
IUDJPHQWDWLRQ JLYH VKDSH WR QHZ ZD



6RKHLOD (VIDKDQL
"XFNVDFU\OLF

ODVHU HWFKLQJ

RQ FROOHFWHG REMHFW

[

LQ

SKRWRJUDSK E\
7TRQL +DINHQVFKLHG

6RKHLOD (VIDKDQLcV' WRZNYRQRRDAHYE YR UH V

VWHUHRW\SH DV RWKHUQHVYV 7RH\DERBRBVUH I
QRWLRQ RI DPELYDOHQFH ZKLFKWDHHQHVWYV
DSSHDUDQFH RI DQ RULJLQDO DO&GHOH HD[GCE
UHSHWLWLYH +HU DUWZRUNV TXHPWQRW LRLY/
DQG UHLQVHUWLRQ RI FXOWXU D WXWHRRIK WK
VWHUHRW\SLFRQIDRDQHUIHVLVWY IL[HG GHIL
FUHDWLQJ K\EULG IRUPV WKDW WIHD @H RWY VWHKIF
GLDVSRULF LGHQWLW)\ 7KLV LQ EBIWYOHOQH \
GXSOLFDWHV DQG UHIUDFWV DE®HDOV LGHC
SHUIRUPDWLYH VKDSHG DV PXFKEWXWIHDQVO

6RKHLOD (VIFDRK@UBIFU\OLF
ODVHU HWFKLQJ RQ FROOHFWH
REMHFW [ LQ



6RKHLOD (VAIDXWQQ 0\ &RUGXUR\V &DQDGD
*RRVH + 0 ODWDYHU HWFKLQJ RQ ZRRG |
LQ HDFK

,Q7DJV LQ 0\ &RUXDRDWL EULQJV FRQVXPH
LQWR IRFXV'&DQDGD *RRVH + 0 DQG D SH
UHYHDOLQJ KRZ QDWLRQDO DQG FXOWXUDC
UHFRQWH[WXDOL]HG ZLWKLQ JORVEDIRVESL
ZLWK RWKHU FROOHFWHG REM HIFG\VHVQ VDL AR P
EHJLQV WR XQIROG 7KH ZRUN SWRRPSWV FU
ZKHQ WKH QDPH RI \RXU FRXQWURIDBSHDU\
FRQVXPHU SURGXFW GRHV LW EWFRPH D U
eVDPHQHVVf ZLWKLQ D FDSLWDOWLV WWVYIB® H
EHLQJ FRPPRGLILHG DQG ODEHOHG"W,R LGH
VLIJQDO GLYHUVLW\ LQ ZD\V WKDMVWHUYH F
UDWKHU WKDQ DXWKHQWLF UHSWBOVHQWDW
HYHU\GD\ REMHFWYV ZLWK HWFKHG PIRWY IV
FXOWXUDO OHJLELOLW\ DQG TXHVWLRQV W
GLVSODFHPHQW GLVVHPLQDW L RMU XIFQG WHH
GLDVSRULF EHORQJLQJ LQ WKH FRQWHPSR



-HVVLFD .DUXKDQJD 'LUHFWRU RIXIIRRWRJUD
(GLWRU OHHND OF/HDQ )HDWXWOQ®H PKWOW R H+
LQVL&EBHWIOH FKDQQHO YLGHR ZLWK VRXQG

-HVVLFD .DUXKDX®QODR&V DY OWPKHXLBWIOGHWHGLWD
RQ WKH LOQWHULRU OLYHV RI %®MBFN IHPPH V
FRPSOH[LWLHV RI YLVLELOLW\ WHROOKWRGH 71O
ILOP UHIOHFWY RQ WKH SRURXYV HE BRQGGCHOXE CEL
VSDFH 7KH VXEMHFW RIWHQ DWHYHRMWHMWDKHU
UHVLVWYV WKH SHUIRUPDWLYH GHERPORQIGWLRIJ YO
QXDQFHG FRQWHPSODWLYH LQWIFRXDAFHOSLHZ}
DZDUH RI WKHLU SRVLWLRQ DV REFNHQWN UWK I
IHHO ERWK VDFUHG DQG PXQGDQXKLWKLY GHO
GHVWDELOL]JHYVY WKH ELQDU\ RIRZDWVLNMLWD D (
UHFODPDWLRQ RI VHOI RQ RQHCWHRZQ WHUP\
WUDQVLWLRQV IURP LQWHULRU UPRRKX DMWR R S
GLVVROYHV WKH LPSRVHG GLYLVLBROQBPPHMDAH F
7TKH QDWXUDO ZRUOG EHFRPHYVY DWDLQANFHH RD X
FDUH ,W EHFRPHVY D VSDFH ZKHMURRL(IHQWG W
VRFLHWDO SURMHFWLRQV EXW VKDIMHEBQWK UR
DQG ULWXDO ,Q WKLV XQIROGDLRQIUPRPDXMK DW
EHFRPLQJ RWKHUZLVH LV D SURFEHWQRI UHW
UHGHILQLWLRQ WKURXJK HPERGLHG NQRZLQ.



.DUXKDQJDcV ZRUN H[SORUHV L GH & WALKW QRO
FDWHJRU\ EXW DV VRPHWKLQJ GHH SIOQ @ Q W H
HPERGLHG 7KH VROLWDU\ ILJXQHVIXE WXHI DIE
Rl FDUH PRYHPHQW DQG ZLWKGUDZDO WKDYV
LOQWHUSUHWDWLRQ 7KH YLHZHUOW KIQW B IQGLHA
ZRUOG PLUURUV WKH H[SHULH Q FIHQRF RE@QDAYH. VD
ZKHUH %ODFN IHPPH ERGLHYVY DUH RIWHQ RYH
PLVXQGHUVWRRG .DUXKDQJDcV ZBWNDLIHKDAEL
LQ EHWZHHQ ZKHUH LGHQWLW)\ IFPXQ & HD\DHEO |
XQWHWKHUHG IURP H{IWHUQDO FRPWHORHLDIW
WKH ,QVLGHY HQDEFWV %HFRPLQJQA\NRHDWH VH
XQVSRNHQ VWUHQJWK RI RFFXS\LQJ WKH PDL

-HVVLFD .DUXKDQJD 'LUHFWRU RIXIRRWRJIUD
(GLWRU OHHND)BBMWDWLQJ $KO®P %H \DWDW K H
LQVL®HQYIOH FKDQQHO YLGHR ZLWK VRXQG



,PRJHQ &O0HQGLO@IARQIVRXO VRODIRSREHUHG
IRRWDJH YLGHR



VLOLFRQWHRXWAMKWLQJ IRU D VHQVH RI VHRI LQ
RXU PDFKLQHV LV QRW RQO\ D G RWLHD DFHRAQW HEL
DOVR D FULWLTXH WR WKH LQWBBWEZRQHG KL
FRORQLDOLVP DQG WHFKQRORJLFDO ORQJLQ

,PRJHQ &0HQGLQQLQJcV OD\HUHRGXQOQHUBDVRLW
IDNH +XURQ GXQHV DQG 6SLULW RONQHH 2K HRI®
WR WKH YHU\ PDWWHU WKDW SBZHJLWEKE I \GKI
EHWZHHQ JHRORJLFDO REVHUYDWMRQD GBGIUVF
FRVPLF VSHFXODWLRQ VKH DF N QRIORHIGLIFALW |
JXHVW RQ ,QGLJHQRXV ODQG UHFRJQL]LQJ
HQWDQJOHPHQW HPEHGGHG LQ ERWWEGKWHW HS K
YHU\ PDWHULDOV RI KHU GHYLFH D7¥XHWH RUR
UHFNRQLQJ ERWK IRU HQYLURQPKHHQWDO GHJ
LQKHULWHG KLVWRULHVY WKDW VKDSH WHFKQ

,Q WKLV LAD\NF VFEHWFR®HY DQ HFRORJLFDO DQG
VHDUFK IRU LGHQWLW\'"RQH QRW UNRXK ¥ GHIG |
KXPDQ FHQWHUHG QDUUDWLYHV ERW®WDL WILR)
DQG ORRSV RI LQWHUGHSHQGHQMW7KH ZRUN
QHJRWLDWLRQ EHWZHHQ FRQWUROKDWGZMN XU L
FDQ VKDSH DQG ZKDW ZH PXVW UMWOLORXHVUK"
WKH SLHFH GRHV QRW DOZD\V ¥R H®DKE L:Q @LKQ L
LQYLWHY XV WR VHH LGHQWLW\D@RWRDV IL[H
DWWXQHPHQW WR LQWHUUXSWLRQWKHMR LPSH
VXEWOH HQGXULQJ UK\WKPV RI WKW B®UW K
LQIUDVWUXFWXUHYV

VLOLFROQWIRMOPHY LGHQWLW)\ DV VRPHWKLQJ F
DQG VSHFXODWLYH ,W LV D SRWRXWROWHLRI
WLPH FRORQLDO UHVLGXH DQG H® GIRULRQPHR
&OHQGLQQLQJcY ZRUN HPERGLHYV HIKNDROL Q/R F
VHSDUDWH WKH GLJLWDO IURP M KB OH DUR\PK ¥
HFRORJLFDO WKH VHOI IURP WEH OYKDWHW®RYV Z



%HKQD] )DWBFHY DQG (HDWRUPYQFH
GUDZLQJV GXUDWLRQ PLQXWHYV 3KRW
E\ 6FRWW /HH



%HKQD] )DWWHPREKV DQG
(UDVXRIHMUV D PHGLWDW
H[SORUDWLRQ RI LGHQW
PLJUDWLRQ PHPRU\ DOQ
SURFHVV EDVHG SUDFWL
IURP SHUIRUPDWLYH PDL
“DFWV RI ZULWLQJ UXEE
HUDVLQJ DQG OD\HULQJ
EHFRPH PHWDSKRUV IRU
IUDFWXUHG DQG IUDJLOY
FRQVWUXFWLRQ RI VHOI
GLDVSRULF FRQWH[WV 7
UHSHWLWLRQ DQG UHPR
DFURVV WKH VXUIDFH VS
LPSHUPDQHQFH RI PHPR
WKH LQVWDELOLW\ RI FX
EHORQJLQJ 5DWKHU WK
SUHVHQWLQJ D IL[HG LP
LGHQWLW)\ )DWHPL HQJD
RQJRLQJ SURFHVV RI XQ
DQG UHPDNLQJ HFKRLQ.
HPRWLRQDO ODERU RI Q
EHWZHHQ PXOWLSOH FXC
7KH DFWV Rl HUDVXUH G
VLIQLI\ GLVDSSHDUDQFF
EHFRPH SRHWLF ULWXDC
PRXUQLQJ UHVLOLHQFH
UHLQYHQWLRQ %HKQD]c
VXJIJHVW WKDW LGHQWL\
WHKQD] (VIDKDERHY DQGry WKRVH QHJRWLDWLOQ
(UDVXBHWIRUPDQFH GCRRZERYVWFRORQLDO VXE N\
3KRWRJUDSK E\ 6 FRIW I HL QHDU QDUUDW!
SDOLPSVHVW RQH WKDW
ZHLJKW RI ORVV ZKLOH |
SRWHQWLDO IRU QHZ LQ



;L -LQ

WKH OH[LFRQ RI XQF
GHILQLWLRQV
DOXPLQXP IRXQG RE
SOHDWHG EOLQGYV



'L -LQcV ZRUN IRUHJURXQGYV KRZXODQDXDWH L
FDUULHV ZLWK LW WKH ZHLJKW RR GFIR® K Q UG
DQG FXOWXUDO KLHUDUFKLHV )RODRQDIZIKR
RU LQKHULW D GLVORFDWHG PRW KRB HWRIDILXQ
YHVVHOV ' DW RQFH LQWLPDWH D@G HVWUDQJ
SROLWLFL]HG %\ GLVPDQW O L QJWW K i WX_F MV IDF
HPEUDFLQJ DPELJXLW\ -LQ FDUYK\WH RRWPVS®D
XQGHUVWDQGLQJ DQG VHOI H[SRQVERRQQWIQD
FXOWXUDO JUDPPDUV

+HU SUDFWLFH LQYLWHYV YLHZHWWRW R W®FR X
IL[HG VA\VWHP RI UHSUHVHQW DWLRRF HEXWR D V
EHFRPLQJ :RUGV OLNH LGHQWLWDEDWH VKR:
FRQWH[W GHSHQGHQW DQG GHHGD\ L@ O WQ cAK
OH[LFRQ LV QRW DQ HQG SRLQWRPEHXWK DQJIH V
SURYLVLRQDO DQG OLYHG 6KH MILDQWIRRUP Y (
DQ RSHQ HQGHG LQTXLU\ UHVLRWYBJRWKH LI
FRQFOXGH

7KH OH[LFRQ RI XQFHURMBIDW B W IDQAMPLLROD\O V
EHWZHHQ LQWHUSUHWLQJ DQG S HWMHLLR/Q QQ J
-LQcV ZRUN SRZHUIXOO\ DOLJRMFRIPLQ WKH W
2WKHUELVHVNLQJ KDW KDSSHQV ZKHQ ZH XC
IURP VWDQGDUGL]HG GHILQLWLRQWQRRZ PLJ
RXUVHOYHY WKURXJK WKH PLVDOUJ/HH HRR\QV F
EHFRPHV D PHWDSKRU IRU LGHQ\RDW\WKRDW Q@
FRQVWDQWO\ UHZULWWHQ RYHWHGLWWHQ D



5DFTXHO FREQEBVFDSHV LO® RRWLRQ RI YLGHRV
SUHVHQW

5RZHcV SUDFWLFH LV WKH QRW\LRQRWHUDSKEP |
EXW DQFHVWUDO DQG HPRWLRQDOGHHU YLGHFH
GXULQJ KHU UHSHDWHG UHWXU Q\D & ROK iU H&LD
RQ VDQG VHD DQG VN\ DV PRUHWKKD @ QH W X
WDFWLOH VLWHV RI PHPRU\ FR@WRQXIZWH DZC
VORZ SDFLQJ DQG LPPHUD/QGWFDXSMHVLWQ RRW L
LQYLWH YLHZHUV WR DWWXQHD W& WXEWOWHV
VXJIJHVWLQJ WKDW LGHQWLW)\ QOALOHHOYIR@G VP
VKDSHG E\ UK\WKPV Rl UHWXUQ ORVV DQG |

5RZHcV VHDUFK IRU LGHQWLW\ XUHW® G § WW R/
KRPH WR RFHDQ WR QDWXUH DQIBUWREBENXBW
DVN +RZ FDQ LGHQWLW\ EH VKD XKG PAHHKQWR X J
WKURXJK WKH UK\WKP RI ZDYHVXWHK HDQHS WW
HPERGLHG NQRZOHGJH SDVVHG GRZQ LQ IDPI

5DFTXHOcV ZRUN UHVLGHVY LQ DKWQRIPH.QRG VSI
GLDVSRUD SUHVHQFH DQG GLVWDHMVAH %\RYH |
ZHDYLQJ WRJHWKHU ODQG ULWXBOV YQBZRHF
DQ DOWHUQDWLYH FDUWRJUDSK\ RIREMHDRQJL
ERUGHUV EXW E\ LQWLPDF\ FDD®FHQG DQFt



5DFTXHO AREVFDSHYV L® RRWLRQ® RI YLGHRV
SUHVHQW



SUWLVWYV %LRJUDSK\

6RKHLOD (VIDKKDRSE LQ 7THKUDQ ,UDQ DQG PRYGKHWR &D
KROGV D %$ LQ )LQH $UWV IURP 8QQGHD \OIDWWHRIU : BW HLUDH
IURP :HVWHUQ 8QLYHUVLW\ (VIDIKDQY.L VX OD0Q DOV UNGWZ D Q
UHFLSLHQW RI QXPHURXYVY JUDQW VOl URWP WHKH SDWQ\D G\B K&R
6FLHQFHV +XPDQLWLHV 5HVHDUFKHE&RXWIE UORR$ LAY\ B R [
DQG WKH 5HJLRQ RI :DWHUORR $SMHWQ W ®G 6 K HD MWAH D OLRH
5HIJLRQ $UWV $ZDUGV DQG ZDV QR PLULD M G IR K HWKLH WORF
$OEHUW OXVHXP LQ /RQGRQ 8. LQ HHQ +HHW LERWN & DDWEYV
$JD .KDQ OXVHXP &DQDGLDQ &XOWNUD® RHIUMK! 3DO QM
&DPEULGJH $UW *DOOHULHY DPRQFRRW KHAWW GDEAGY B D V. REX
SXEOLF DQG SULYDWH LQVWLW X ERQQ ALQFO/X SU Y JOVD IQH
FRLQ GHVLJQ IRU WKH 5R\DO & D @D GE D@D GLDXW ¢'\l. YeHHUDMHBAL
&ROOHFWLRQ ZDV UHOHDVHG LQ VLEYWWH G RPLMWDQH JRO
DQ $VVLVWDQW 3URIHVVRU DW :H\RQH 2Q B QUY R UD/Q & \L \/ Q
PHPEHU Rl WKH 5HG +HDG *DOOHU\ LQ 7TRURQWR

-HVVLFD .DUXKDQUDW.VHQHUDWLRQ &DQDGLD@ @UWLVW
KHULWDJH ZKR DGGUHVVHV SRORN GRD RS RLUGLHQMRLQAF\H ) Q¢
WKURXJK OHQV EDVHG WHFKQRORIUBXL Q/F XSG SUI W | ZWH
.DUXKDQJDcV ZRUN KDV EHHQ SUIBLIQQ WHIGHB W XWHIQ X HV L
&RSHQKDJHQ '. 6DUDMHYVNL 2WIYRUSL SOH@WRHO 6 DL
*DOOHU\ (GPRQWRQ G5S5REHUW OF/®DIKQKQW DOMMHYURKEV |
7JRURQWR 2QVLWH *DOOHU\ 7RUAYWRWFSRI@DL3IDROGBY Q
3URMHFWV 'XEOLQ ,( :1'; )HVWLYDDRURQ®IRSHDQ G2

*ROGVPLWKY 8QLYHUVLW\ /RQGR® I8Q SXHOLFRBROLO/MHB O
OXVHXP /RQGRQ .LWFKHQHU :DWHUORR $UW *DOOHU\

6KH KROGV D %)$ HVWHUQ 8QLYHUVYHWYLIVQGRDOLEFWR B
LV DQ $VVLVWDQW 3URIHVVRU DW :HVWHUQ 8QLYHUVLW\

,PRIJHQ &OHQIG. QQLIQWWOHU PHGLD DUWLVWQDWEHVYFKRO
WUDGLWLRQDO ODQGV RI WKH $QHVKL@QDDEHIZ DHD XBG® R
$WWDZDQGDURQ RU VR FDOOHG LRIQGRQH RQAKD RLRH Q 3L
GHYHORSV ',< VRODU SRZHUHG Z MWD @ HUNAKWY HWR DKQR3D GQ §
$UW S5HFHQW SURMHFWY LQFOXGEHWHIGHD$W BB IUWH RRIQ, FFH
JHVWLYDO 1ELVVLQJ 5HJLRQ LW HGL DQ FOR.QWURDX PD N KKULIEV
H[KLELWLRQ VKDGRZ ZRUN DW ,QWHD®RRF BUF¥KZXNIDW R B Y
VRODU DUFKLYH GHYHORSHG LQ \BDH WRW 6 XK MWD Z QW K OWK
KWWS DUFKLYHWHPSRUDO FR® DWIFWLYHWKRWFEGHQ SXE
%ODFN)ODVK 21l &HQWUH DQG WBDD®RX 9QDODRI &XOWW XU
&OHQGLQQLQJ LV FXUUHQWO\ SXYUMXLIMA &XDKW XIQHS UMV IV
S8QLYHUVLW\ ZLWK D IRFXV RQ ¥ WIXV&LFHNVODIQW! WDXWWDX RV
SUDFWLFHYV LQ GLJLWDO DUFKLYLQJ




%HKQD] )DWHPXOMVLGLVFLSOLQDU\ DUWLY WXDQ G& X I "WFXDUGH
DW :HVWHUQ 8QLYHUVLW\ +HU UNSBRVYFEXE®DMWLR® SODFV
SHUIRUPDQFH GUDZLQJ YLGHR JDQD ZLOWKVIW®E B WV RRQ , W
GLDVSRUD WUDXPD WKH SROL@WLHF V+RU ZIRWHN PD\G BHVQ
H[KLELWHG DW WKH &DQDGLDQ & D\FKDPMIWYV DRGCOHUN |, C
'LQGVRU (VVH[ 6KH KDV VHUYHG LDV 5 H WIFGKH@MHH ¢ ¥ DSUNMMLF
LQ WKH &$).$ %LHQQLDO DQG LV DFWUZRHRRAQON KF R B SVGIH\WY D
UHVLGHQF\ DW WKH 5R\DO 2YHU 6HD 9 QHWBGH. LB2IG R P Q +W
SUDFWLFH KDV EHHQ VXSSRUWH®R E\$SWWHK 5K QIGR B RW \I Wi
7KHDWUH &UHDWLRQ DQG WKH ,0S$H UDZIDW\GR| | {DRAPHW & R RB (

‘L -LQ VKHWHUXS LQ WKH KHDUW RI %HLMPRN W DLG D F D
VWXG\LQJ ZRUNLQJ DQG OLYLQINKQO:DQWEU W6 KH ILE WP
SRHW 6KH KROGV D %)$ IURP 16&$0BQILWRIRIWLKM\ DQG DQ
8QLYHUVLW\ RI $OEHUWD ,Q S;WR-JOD B HLIQ Y\ \DX B K
DUWV VWXGLRBEDVHG DW :HVWHS B ULPIHYGHW I Q WB\U DIE WILE d
RQ PXOWLPHGLD SULQW PDWWHUDBRERWLEF [FRGW RO O K
ZKLFK XVHV HYHU\GD\ REMHFW VOLQ KW RWXD®MWQ RV KV RS R
WKRXJWK SHUFHSWLRQ H[SHUIRHUQNFEODR GJ WEIDW HW \W RH\
LOWHUGLVFLSOLQDU\ VWXG\ RVDA FLRIOAQIXANWILRY X QL
FRPSXWDWLRQDO OLQJXLVWLFDQOBUAILQUKDIE LQWHOD UH
WHFKQR XWRSLDQLVP

5DFTXHOLBRDH®) LQWHUGLVFLSOLQDU\ D WDWEWDW R Y RFPX WKHHQ
UHVLGLQJ LQ &DQDGD 6KHcV H[BEQBIGWHBQGLE&ROG D FIUR V)
IURP WKH 8QLYHUVLW\ RI :DWHUORR ® @& X0G®%E & QW LV R/RK
8QLYHUVLW\ RI *XHOSK +HU SUDRPWQRXHQLAH 6 RENWPLDQQARX W
RI KLVWRU\ PDWULOLQHDO IDHFLBR P/RXDLFRLXWH\D QGL R M 8
XSEULQJLQJ LQ %DUEDGRY +HU ZRM NYLGHRX GH\R & R U ISR0U
GUDZLQJ DQG LQVWDOODWLRQ WKBQNUWKNW ZRXGD &R X!
WKH $UWV 2QWDULR $UWV &RXQ FLUON D @ B Q(\8 UH. GRIR WK &
FRQWLQXHG VXSSRUW






