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%HDULQJ :LWQHVV WR &OLPDWH &KRQJIH LQ 7U WIS
SUHVHQWHG EVHRRXH QRIZIOHBUHWQBQG /DQIXDJIHYV IS

‘RUOG :DWHU 'D\ $ 6ROXWLRQV '"ULYIHP® WRHU NV K

-PSDFWV RQ ) UHVKZDWHU
&R KRVWHG ERHRR)ISWERBO GWRKHR ZWLLQ SDUWQHUVKLS
~QVWLWXWH IRU *OREDO +HDOWK 5HVHDUFK

_ )DLWK %DVHG (QYLURQPHQWDO $FWLRQ
SUHVHQWHG BD7RNVENUWHQO 89CGWERBB IRU -HZLVK 6W

_ $IJHQWV IRU &KDQJH )DFLQJ WKH $QWKURSRF
SUHVHQWHW UH BRI VRWMWPO §H®YV DQG 7THFKQROR

&KLOGUHQ LQ D &KDQJLQJ &0OLPDWH
SUHVHOQWHGNBE\H7KRHJ /RRDOBK &RRWK 5HVHDUFK

&OLPDWH &KDQJH LQ WKH &DULEEHDIQD WKKH 5R§

&OLPDWH &ULVLVYRMQLGOW RBEWHR ¥ KYPWQMH
SUHVHQW H® \EN DMKAHK &HOQMUWH QRIPHULFD DQG WKH
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2UJDQL]J]HG E\ WKH &HQWUH IRU )

~Q KHU SUHVHQWDWLRC
IRU )HPLQLVW 5HVHDUF
SQLYHUVLW\ *HQGHU (
&DUERQ (FRQRPLHV &R
&RQWUDGLFWLRQ 'LVU
SQLYHUVLW\ DOXPQL D
SHVHDUFK &KDLU %LSDVIBHRBIHAUKNOKQHZ LPPLIUD(
REVHUYHV WKDW JOREDGO®AK GRVWELOLWLHV D
UHSUHVHQW RQO\ SHUWKDW RDYWKHKLRMORULFD

HPLKILAW ERVAWIFXH LQ WKH G

D DWW R R & HQWWBHH&E D QD G I
KVIKW WMEDAHY LQ WKH UHQ
TXBBWRU -IQUHRP FKDOOHC(
QIWIRI KM VWRHVWODUXDK HPS
X DWW LRBIR UDRUN- W
YO QO GEIRFP RWH ZRPHQ
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DIBIFEXYWY SURJUDPV WK
KDV GHN L IKOQVLBKWY WKH ‘

WR WIQIRW ROIORUDNM WHQHILFLI

QB EFMHYMXNQHUJ\ SURYLGH
D WO WARHWNUHHIYH XUV ZL WK 56
QFKRHWKROHFORSEWKDW 1
O@YFHIH RI D>Q@ DSSUR

DQG JDV LQGXVWU\ DQG PDIHUFHDWHISI LQ WKH HOHYBIWVVHEMNRI QRW VLP S|E

WKH UHQHZDEOH HQHU
-RPHQ DUH SDUWLFXOD
XQGHUUHSUHVHQWHG L
VHFWRU LQ MREV WKD

INVZRYNVRUKRKHUHY VXSSRU

UBEWDLQ GHJUHHY DQG C

QEWMWWHOHPILNG VFLHQFH
UDHMXGE VY HIR BLIHQWWD Q F H

WHFKQRORJ\ HQJLQHHULOH [b®&GORMNKRU ZRPHQ
67(0 WUDLQLQJ SHU PRP&OWUQLW\ DQG SDUHQ
FRPSDUHG WR QRQ 67(0 WHWRKQIFWR ZRUN DQG H
MREV
DGPLQLVWUDWLYH SRVLWDR®VHPHMHW DQG DGPL
FHQW JRU %DUXDK WKERVLWLRQV
XQGHUUHSUHVHQWDWLRQ LV QRW RQO\ D
SUREOHP EXW DQ RSSRUWXY®IORSLEM QDWLRQV 1|
OQDWLRQV DURXQG WKH|ZRHUIOBHQHHY LQ WKH HQ
FRQIURQWHG ZLWK WKH EYWMHOIRPHHHEGHW R VHIXO
UH RULHQW WKH HQHUJ\ XHI\WWRUZ4RUG IRU WKH |

HQYLURQPHQWDO VXVWDLARWEGOLEW\D FRKDSWHU Z
'DWR BURDIRVERXW ERWK

GHYHORSHG HPHUJLQJ DBEURXNKL DQG &HOLD
GHYHORSLQJ HFRQRPLHV UHKHSXKXERUYKHG LQ
VHEWRU FDQ EH WUDQVIRUBRGWRQ :RPHQ V (PS

SHU FHQW DQG ITXRWDV IRU ZRPHQ LQ X

WHBY XRRUQ WRG EHQHILERE
5 LSOWROV LQ WKH GHVLJIQH
DIQGHW HFYRBRWIRQV
EXW DOVR PRUH
ZKIRWKBINHIQH U J\ WUDQV L \ié
W D QDI \ohb BMRH L Q G X V W (N
' DRGE® WBYN QW 3URIHVV RUN%
SERIUN LV D UHPLQGHU W KBS
QKRVREHDOWLWIKLY WUDQV L WS
PRUH JHQGHU MXVW ZR O
UHTXLUH ZRPHQ V DFWLNF
D FaHH WIKHLLIRIQRZEN HU V'  Q R M
 HYSH WU DVHHWR R E XW LQ
PRIEIHAOWVL FRW DQG HFR QR
JHVMD R MKAHUHSURGXFH EBOY
LWMKHS FBIOPDQG PXVW EH Sl
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VORWDOQDELOLW\ DQG
ORMRH@EW LWMPLFDO \HDUV D

VXSSRUW PRUH VXVWD L QI EUOH BB JQHUJI\  3UH

RIHVVRWLwWwWHO E\ (ODLQH &REXUQ
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2UJDQL]J]HG E\ WKH 'DKGDOHK -QV
+HDOWK 5HVHDUFK

~Q KLV VHPLQDU &OLP
6HD /HYHO 5LVH DQG &
30DQHWDU\ +HDOWK LQ
'U 7DOXNGHU REVHUYH
WUDGLWLRQDO PHGLFL
ZLWK KHDOWK ZLWKLQ
SODQHWDU\ VAIVWHPV D

1RW RQO\ ZDWHU EXW V
LQFUHDVLQJO\ VDOLQH

WL @x %D QU @RHVK LQFOX

RIPPPSKROM_WAL\E O H
%RQGQWGRYN IDUPHUV |
GD WWKIDPX QW X UH WR VDOL(
0 A LINWHPRQUFLFPLEO PR YL QJ D
WEBHR X RXY ERB®SOH FUR S
UMW KRR@BSHIDQWPEQJ KDV FU
ZLWK H[WHUQDO V\VWHPMFRQREBKE IEHQWK WYV W
FOLPDWH WKDW DIIHFW 3HRLFXKD W X<UHDD W KY HU V
7KLV HQDEOHV D PRUH KGPBEBQWQH IQRP WKH V
OLQHDU DSSURDFK WR XQGHWH¥YDXEHQRI WKH

FRPSOH[ LVVXHV LQFOXERQFHQWUDPWLRQ RQ WK

VDOLQLW\ DVVRFLDWHG RLWKULPS &DW HDWDW H ¢
LQO %DQJODGHVK GXH WRKFOIOPDKWEUREOHPY GXH
FKDQJH LQVHFXULW\ DQG GLPLOQ
ELRGLYHUVLW\ 6KULPS
UMHDVWMRYDWHG SUREOHPV
PRV R RW K HWEDWX UDO HFF
PYD GIMIARLYAHD WRHUGI VWV G HF

7RGD\ WKH FRDVWDO
%DQJODGHVK DUH KRP

PLOOLRQ SHRSOH
WKDW E\ DERXW
SHRSOH ZLOO EH LPPHGLHRPRRQDWHEWREBUH Y XC
E\ FOLPDWH FKDQJH L Q FOKKG GO BMIYDMOLNQJ HIIH
SRSXODWHG DUHDV DORQU LFFRIDUAWIHIDWLYH KHD
ULYHUV —1 VHD OHYHOV WQNGIXEB\HMX KW VEDUF LW\
PHWUHV PRUH WKDQ |SHKUVH@W\RSHFLDOO\ EX
SHRSOH LQ %DQJODGHVKRPEQ EKR PXVW WUDYF
DIIHFWHG VLQFH WKH YDWW VBMRAK WXWIIUHVK
WKH SRSXODWLRQ OLYHVRPPXQQWREBVSDDHQXVLQ
~Q DGGLWLRQ
RULJLQDWH LQ WKH %D\ RRXHHXIFOIXDG ZDWHU QHH
$QOXDOO\ WKH\ EULQJ|ZDUMIDW HYRERPPXQLFDEO
KHDYLO\ VDOLQDWHG EHEQROMGRLIQULWNRY LQIHFEYV
VHDV WKDW NLOOV DO O GLHIHWIHDL FEQVHQW H U\
UHQGHULQJ SUHYLRXVO\GHWUNMDLNGH OP\GEHUYWHQV L
EDUUHQ &RPELQHG ZLWIEPHRWRWRDW LQ ZDWHLU

GDPV LQ -QGLD DQG|PRVY MKW MPAWD Q

GDPV LQ &KLQD ZKLFK DJJUDYDWH
SHQXULHV Rl ZDWHU GXWHFRYEBHUIWHIDWLYH K
VHDVRQ DQG +LPDOD\DQ QFBXGIHOWLGKH DWHYV R
WR FOLPDWH FKDQJH % D@RIDDIGHRAKHQ ZKR OLYH
VXIITHUV IURP VLJQLILFD GRDADMDH-OUDUHDYV :RPHOQ

'"HYHORSPHQW SURMHFW

KDYH QRW ZRUNHG ZHOC
DADMW B KDRIHLQJI WKDW PI
~Q UHVSR(

PLORLRRQJHU UHWDLQHG E

IUHTXHQ VR FNEORR®IE ZDWHU IRU WKHRB BBRDWKHU SUHGLF

RIFQUHDVEHFR BUREOHPV IR
UHSURGXFWLYH KHDOW
LQYHVWLIJDWHG KHDOW K&

V FROEO/RHQY H GYE\UR/D Q\ ORF L

GLQR)XEDPVS ODFEN RI D GL

) EXYWHBUWMBMW HRRQFHQWUD

D VKW DB B L FXYBOWWHIN Y LW DI

) VGHW.R LAK@RLH\Q JLQFO X G EQN

K DPYHHU WK DIMWCHIBH JDWLYH K '-,,,--“

DH. @BD@HWHFWREBEV. QFUHD YV Bl

ZIRYIJWRIPDQ FDQFHUV LQ ZR¥

5 VDO HN K DWLYRHH WAL Q J GULQF,

HBWEGWLFFRQWDLQHUVfZ

K HD G H PUHCHVIEK®@ DWHG VR RH

L VFR QMWD BIU@P\Y WGE FZKLFK PhM

WFRD OERRW WKH LQFUHDV il
FDQFHUV DPRQJ ZRPHQ K

HLRRQRBXEW X HRWDO KHDO

> BWS\HFQGDQWDPRQJ ZRPHIG

| WRQRREGAVWDQFHV WKH\ B

L\REEMVGDLQ EDVLF QHHGV [OiEh

| HAIGHKIDR/ X VHK RO GV - QW FRU

ER IMOH/DH P HIDWMO D FRQFHQ

R VIRAWWPHHRAO \SWX U D O SHR'S O

OVYQKPYDRMHUDMM QJ DWW

\ SWJRHEHD\H PR/DNLLYHIQ WK H  FiRNGS

QWK BE® W OXPYV ZKLFK K DYiHE

FWNORWDWRRBY V\WWHPV

OW® HTPXSIDFMWHW DUH LQFU
RIQI GRDKIDDMOHDU H D V

UGHQVRPH IRU Ng

O5 HWRO Y INPJ WKHVH KHD Gl

Z DOWHRD @®W FRPSOH[ VR O
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G XEIOLF KHDOWK H[SHU
H GILW\M B @ HWR GLIIHUHQW au,
V WVRIQN FRIQROGHFWIL R QV D P RIE

DQGIIFHAMXODNM FKDOOHQJH

RQ/ R QGGAHUYHDO/MRIS/ FRPSOH[ P
FQG KBIOBRG/ XQGHUVW DK
DPRQJ FOLPDWH FKDQJH\E
ZHDWKHU HYHQWYV LQWw HUX

HDQW KF RRSOERWY DQG S XEN
RULVAOLFWKLDUH LQ DGGLWL

FORMH PP QV WDNLQJ LQ

VBALRGE YT HUVLW\ YHFWR
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VKRUWDJHY DQG LQFUHDWMGLYB @MUMWY IRU PDQ
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7DNLQJ SODFH LQ WKH RLO VD®®\R SIB\LR QW ALV BREWOHQWDU\ YLGHR SURMHFW WKDW IRUH
1DWLRQ PHPEHUV SHUVSHFWLYHV DQG LQVLJKWY RQ HQHUJ\ SURMHFWY DQG LQGXVWULDO D
GRFXPHQWY %LJVWRQH &UHH 1DWLRQ PHPEHUV H[SHULHQFHV Rl UHVRXUFH H[WUDFWLRQ SU|
WHUULWRU\ $OVR IHDWXUHG DUH GLVFXVVLRQV DERXW WKH FXPXODWLYH LPSDFW RI WKH RL
DQG WKH ODFN RI FRQVXOWDWLRQ Rl —QGLJHQRXV FRPPXQLW\ PHPEHUV WKDW RFFXUV ZKHOQ
DQG LQGXVWU\ 7KLV SURMHFW ZDV GRQH LQ FROODERUDWLRQ EHWZHHQ %LJVWRQH &UHH 1D
%LJVWRQH &UHH 1DWLRQ KDV FROODERUDWLQJ PHPEHUV IURP WKH —-QGLJHQRXV /DQGV :LOG
DQG ZLOO EH IROORZHG E\' D 4 $ VHVVLRQ ZLWK 3URIHVVRU $ORRN
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*LYHQ WKH VFDOH RI WKH UHQHZDEOH HQHUJ\ WUDQVLWLRQ UHTXLUHG WR DGGUHVV WKH FO
HPHUJHQF\ WKH HYHQW ZLOO DGGUHVYVY KRZ FDQ UHQHZDEOH HQHUJ\ EH WUDQVIRUPDWLYH I
FRPPXQLWLHY DQG ZKDW QHZ UHVHDUFK DUHDY DQG RSSRUWXQLWLHV WKLY RSHQV XS IRU
FXUUHQW VFKRODUYV ZLVKLQJ WR SXUVXH D MXVW UHQHZDEOH HQHUJ\ WUDQVLWLRQ LQ UHVF
LQ SUDFWLFH

'U &KULVWLQD +RLFND LV $VVRFLDWH 3URIHVVRU LQ *HRJUDSK\ DQG &LYLO (QJLQHHULQJ DW
S8QLYHUVLW\ Rl 9LFWRULD 6KH LV D PHPEHU Rl WKH &RUH 7HDP RI WKH *HRJUDSK\ R
6XVWDLQDELOLW\ 7UDQVLWLRQV 7KHPDWLF *URXS IRU WKH 6XVWDLQDELOLW\ 7JUDQVLWLRQV
1HWZRUN :LWK VXSSRUW IURP 5REDUWY &HQWUH IRU &DQDGLDQ 6WXGLHV VKH LV FR IRXQG
DQG IRUPHU &KDLU RI :RPHQ DQG —QFOXVLYLW\ LQ 6XVWDLQDEOH (QHUJ\ 5HVHDUFK :-6(5
1HWZRUN +HU FXUUHQW LQWHUGLVFLSOLQDU\ UHVHDUFK SURJUDP DGGUHVVHV WKUHH LPSR
VRFLR WHFKQLFDO FKDOOHQJHV IRU XUEDQ DUHDV WUDQVLWLRQLQJ WR UHQHZDEOH HQHUJ\
KRZ WR LPSOHPHQW FOXVWHUV RI UHQHZDEOH DQG ORZ FDUERQ LQQRYDWLRQV KRZ WR HQJ
ZLWK VXUURXQGLQJ UHJLRQV DQG FRPPXQLWLHV DV SDUW Rl WKHLU SODQQLQJ SURFHVVHYV
KRZ WR DGGUHVV VRFLHWDO DFFHSWDQFH MXVWLFH DQG WUDQVIRUPDWLRQ IRU DIIHFWHG
FRPPXQLWLHVY 7KLV SURJUDP ZLOO HQKDQFH RXU XQGHUVWDQGLQJ RI WKH JHRJUDSKLF
SDUWLFLSDWRU\ DQG MXVWLFH DVSHFWV Rl HQHUJ\ DQG VXVWDLQELOLW\ WUDQVLWLRQV DQ
LOYDOXDEOH WRROV DQG NQRZOHGJH WR VXSSRUW XUEDQ DUHDV DQG DIIHFWHG FRPPXQLWL
DFKLHYH D MXVW UHQHZDEOH HQHUJ\ WUDQVLWLRQ

T#A U3 U"U) ,-U (LU)U (# (U .J#-



XV FROWLQXHYV 3URIH\
GR WKH\ UHVSHFW WKHI
XV -Q WKH ZRUGV RI F
HOGHUV WKH FRQVHTXI

WHUULWRU\ LV QRZ EUR

'U_$QJHOH $ORRN LV $VFLRWOPWG JDV ZHOOV
3URIHVVRU LQ WKH 6FKRRO® R WOSHWXUH WKDV

6H[XDOLW\ DQG :RPHQ
<RUN 8QLYHUVLW\

WHUULWRU\

RQ WKH 66+5& IXQGHG
0DSSLQJ 3URMHFW 3DU
ZKHUH VKH KDV FRPSOFH
ZLWK WKH 3DUNODQG -
~QGLJHQRXV H[SHULHOQ
RLO LOQGXVWU\ DQG LW\
RQ ZRUNLQJ IDPLOLHYV
DOVR D PHPEHU RI WKH
UHVHDUFK WHDP D 66+
~QVLJKW *UDQW HQDEC
SURGXFH D GREFXPHQWL
3°NRSD\LQ "W )N DWURN
VWRULHY RQ WKH ODQC
WUDGLWLRQDO ODQG X
HOQYLURQPHQWDO RIILF

s PHPEHWIRH ILOP SURGXFHG
%LIJVWRQH &UHH 1DWLRGGPBRRNRPWILQ "W YK HAo
KHU UHVHDYPKDRNMXWRURGHUV TUR
WKH SROLWLFDO HFRQRMRRPKRD W\QEKRDEYHDU Z
LQ $OEHUWD 6KH LV D FRAYPMWWWEB®WRUKDW W

ODQG WKDW PDNHV XS ]

6WXGLHYV DW

EUKKIPOYWH :H FDUH IRU
GHORWH Y RUDGKWH ODQG
[VRXE GHBWD LKLY RXU O
QN RS KDMK HHN OGHU $OE
- F i QQREIEHHW 6 LR FH W K
/ KR GHIYME) R PG PWFK R
"WKENRRNYIHYW OLIH DQG (

/VRU $ORRN QRU

U WUHDWLHV ZLWK
RPPXQLW)

HQFH LV WKDW WKH
"UHD W\

NHQ GHYDVWDWHG
DQG WKH

V VXSSRUWY WKHP

E\ 3URIHVVRU

URNHQ

P KHU

| WQHVV WR WKH

KH RLO LQGXVWU\ KDV
WKH ZDWHU

%HFDXVH LW LV
LYHOLKRRG

HUW

(HREPIHR/BRX VWM Ol GHWHUPL
WS, R AP yHUNY XQHTXDO Vv
O VY DS RARFHEHV VDU ROH  $

SHAW BEN QU IHDUV WK
5 dHRBOGPHWLRQ WR H[SHU
) LQI WKLY WR\ :KDW DER
) FKEOGHHE P\ JUDQGFK
_HgQJHDW JUDQGFKLOGUHAQ(

D §6DFHQWRWR RXW LQ\
vAQ@¢ PHGLWDWH" /LNH Z

PWhik LMK BARAMNHY -1 2z
L WO W KW KARYCLY OR OLIH
XMEB\WKH FROWLOXHV 0\ KR
- QEREEPRE® PWboGc WRIHWK
"W RILWKNTD KEEHEH vWURQJ
VRRE KX &R GCWKH JRYHUQPH
HR¢B FRPYDOLHY ZLOO VWRS

H8WR I[b-l(y@{FH_b@(ﬂI@R/N VXFK\WRHYGUVDWLRQV

WKH ILOP EHDUV ZLWQHVHWR GWKH E¥QWFWOGH

WKDW WKH IRVVLO IXHC
DQG FOLPDWH FKDQJH |
WUDGLWLRQDO 7UHDW\
'U 'HERUDK OF*UHJRU
+DOO /DZ 6FKRRO DQG )
(QYLURQPHQWDO DQG 8
(8& 'U $ORRN LV FR L
RQ WKH SURMHBWQRXYV
/HDGHUVKLS DQG 6HOI

YXWXUHV IXQGHG E\ <R

/KH ZzD\V WKDW EXUHD

ZLWK —QGLJHQRXV SHR!|

) P PQAVWKHRUPRWUHZ
CHHRRXVH KH KDV D WUD

KN UBHMWR UQ KWK DPLO
2VHRKRERWLRQV DQG LW
 DELVOR DD O\ FXW GRZQ
URELDD XK® GRHHVWUY LQG
P PWwRH WR RITHU
LD PESVERPVHG WHDFKLQJ
HAPHUPFLBHE QR ORQJHU
US\WY &G WLHr v R 6y WU H D W

X ERQ OrAROPMOO R | XWXUH IR
SBHY LIWWR @V ¢UrgH 1DW

D JURXS RI H[SHUWV WR WHWULWRW\WHB88Y FKD

WKH UHVW VLPSO\ FRQ
DOzZD\V KDYH
$ORRN *RYHUQPHQW

LR XHUSRP WRW\IRU LWV |

REVHUYHVBYRHIEW®WYHDW\ ULJK]

| WHQ URQWDPHILRQ ZLWK

KDQG LQ KDQG ZLWK FRUSRUBPWORER FRQVXOW
WRJHWKHU VSHDN WR —QBLIHWRKRY &UHH 1DWLR

SHRSOHYV

J SOEHUW EURXJKW

FORRIE Y RV F R Y W merior o @ o
SWkRX FEWIKH -XxvW 3RZHUV

\ IRU PDQ\

KDV EHHOQ
GHVWUR\HG E\ WKH
XVWU\ +H LV QR

WUDGLWLRQDO
V.LQ WKH VDPH
DEOH WR
ULJKWYV

U WKH FKLOGUHQ
LRQ LQ 7UHDW\
OOHQJLQJ WKH
DLOXUH WR

WV 7KLV GHPDQGYV
FRUSRUDWLRQYV
ZLWK WKH

Q LQ 7UHDW\

EXW WKH\ GRVORW FWBYXORXFK OHVV

UHVSHEFW



'RUOG :DWHU 'D\ $ 6RO

"'ULYHQ :RUNVKRS RQ &¢

~PSDFWV RQ JUHVKZDW
KRVWHG E\ &-)$/ <RUN
RI WKH 3URYRVW LQ SI
WKH 'DKGDOHK —QVWLW
+HDOWK 5HVHDUFK <R
7KH HYHQW L&~ B30 LR RN
JREXV .QRZOHGJH ([FKD

IRU 1IDWXUH_&OLPDWH

FXUDWHG E\ —GLO %RUL

7KH FRQYHQRUV RI WKH
ZHUHGLO %RUDQ $VVRF
RI WKH '"HSDUWPHQW RI
)DFXOW)\ RI /LEHUDO $U
SURIHVVLRQDO 6WXGLH
DQG 'DKGDOHK —QVWLW
+HDOWK 5HVHBDSERDDQ
6KDUPD $VVRFLDWH 3U

'"HSDUWPHQW RI %LROR
6FLHQFH DQG 3URYRVW

/KH HYHQW SDUWLFLSD
:DWHU 'D\ HYHQWYV ZKL
KHOG DURXQG WKH JOR

3URIHVVRU 6KDUPD RE\
WRGD\ WZR ELOOLRQ S
KDYH DFFHVV WR FOHD(
ZKLOH LQ &DQDGD PRU
FRPPXQLWLHV DUH VXE
WHUP GULQNLQJ ZDWHU
$PRQJ FRPPXQLWLHV W
KDG FOHDQ ZDWHU IRU
\HDUV WZR WKLUGV DU
FKDUDFWHULVWLF RI W

FOLPDWH FKDQJH

HA\QRWH V SHIIRN HNVADRPLH V
2UELQVNL 'LUHFWRU RI
~QVWLWXWH IRU *OREDC
XYLWRHOMUFK EHJIDQ ZLWK
D RERMUYDWLRQ WKDW 11U
HYU4HE kR 7KH FRQWHP
DR UWPWEMHVPADERXW RX
D W K WYkt o s Wk Do zZR1
XVOD ERG XBWHRHP RRZH Y H U
IR BROOHBYHY \zH IDFH  J]

YUHVYKZDWHU VXSSOLHV
FRp LY G LOHTXLWDE

"OERXW KRZ ZH YLHZ RXL

/ZH YLHZ RXU UHODWLRQ

 BRENWRRPKH ELRVSKHUE
LBYEH eV RIEBVP/RED VL TH G
FHHAFRYEP D' XQGHUVWD
WPARBPOEH[LW\ RI WKH K\G
VPROIPEGRBYE O\ WKH ELR
X2H HR b ODREREDOQ OLIH

RAVRY M RIKWREWEBLRQ SHR
JHDBWKOWKRILPSDFW RI |
LBBHEQRBELYHUVLW\ ORV
PDNLQJ LW YHU\ GLIILFX
WOEE X @D WH S® HGLFWLRQ
FKREORMT I RHY RI WKHYV
ERR Y LRk ELRVSKHUH DQ

FROQFHUQY DERXW DFFH)
ZDWHU DQG LOQHTXLWLH)
DFURVY QDWLRQV GXULC(

/VGWBHQEWKQ QDWXUH IRU R.
/ EHWRL@ Q@O & XUYLYDO
DJ DQ HUD RI

SURIHVVRU 'DQLHO 20DJR
'"HSDUWPHQW RI (DUWK DQC
6FLHQFHYV DW WKH 8QLYHU
WIKOH. UDRKEG.D OHHE\D VSRNH DE|
) FRDOWMLRHQW RI $IULFD ZKI
WEHIU FHQW RI WKH ZRUOG V
H \ZOADMUH U HWS LWH WKH DEXC
SRUBUYKZDWHU VRXUFHV WK|
U EJHFOD WHRDWKYS O\ LPSDFW
) KX PG DFWLYLW\ LQFOXGL
VG \RKHVWDWLRQ DQG RYH!
| YZHHD QK. EN IFQLPDWH FKDQ
G YoH. RAGR. FIOW Y DWNHV X I THUV ZL'
 OFRDNHIYXWOFHY )ODPLQJR

DBWHRURSHMOHHG D GLIITHWBREWODWRIRQY LQ /DNH 1D

VEBNUWNDWKRZ) QHJIJDWLYHO\
W\RR M D EX PRIVEG WKH HFRQRF
| WKXUHRUHMVYRQ ZKLOH LQ /DN
DOBNYJIRI POMVLYH ILVK OHD
QBQQIPRIOWKWULWLRQ DPRQ
) RPRPKAIXUOH. D DIV GHSHQGHQW
VIS KWK N VZRWKY Q6ROXWLRQYV
HERMSOHIHEDWHKH GR]JHQV R

3QRZ DQ XUEDQ SRSXODWLRRURVEBEQRWHRQY DFWLQJ L

S0P R F HFKLR/UID® DSBS RDFK |
= PLIPODVIKH FKQOWJIJHMDHDGLQJ WR
VARRPGVYQOIDWHLRQ LQ DGGUH"
ORMK VRORHDNHHY $Q —QWHJUD'
V DERXWOWRBDIHPHQW DSSUF
H UL TWLUSVEL BQWR IHVRU 20D J
G KXPQILQJ D KROLVWLF DSS

FRPPXQLWLHV :H GR NOQ
HARZTHW MKDWKkDW DV FOL

HRSEL Y G« R W KH DFFHYV
Q 1 Y K ZpW K REPRIP SHW LW
HEWSE P FW LOQFUHDVHYV I

REDODQFHYVY FRQVHUYDWLRQ
P DAY M VWBD@DEOH GHYHORSPH
V WR

/LRQ 'BOKEG —PUDQ $OL 5HVHI
D) V) Q. ORZ DQWW KH 'DKGDOHK

My e WL AR HY VWUXJIJOH WoRREBBX4HDOWK 5HVHDUFK

| PEWHVURYEENVY IRU ILVKLQORRGMW D@G GURXJKWV DU

KBYGKRWH ERRYXEVLVWHQ|F W DHOFGVPXEWRUODFH RI FOL
PIREAA LYW KW RQHWHRR EHILO WBR QDG GW W \GHWHKWHWWBWLQJ HI

HEk® e oHRRMWY 3URIHVVR
KB UMMV LW PO HY XV

2UHMKAODNNYHU VRXUFHV (TX
RLEBRUIWMWRDRIW EXW OHVV QR

GLVWULEXWLRQ RI TURVKyH{IMWMEPVRM) LGHDV DERXWKX® DKV WR WKH TXDOLW)\
&DQDGD DQRG DURXQG WKaRARYPHQ RYHU QDWXU

(KHVH IDFWV IUDPH WK

XBRWHKID&/XHHWR FRQWDPLQI

Hpek ViiyPAVE &Y I1XQ G D P H QWIDGE WTUXDWKH VD QLWDWLRC
IRU WKH ZRUNVKRS EULQRN WRIHWKHSDuUW RI QUDIWXNWHWIRQW KZHH TXDOL W\ R



VXSSO\ EXW WKHVH UL\
H[SHULHQFHG XQHTXDO
UXUDO SRSXODWLRQV D
GLVSODFHG GXH WR FR(
GLVDVWHU H[SHULHQFH
GLIILEFXOWLHY LQ DFFH\
ZDWHU 7KH FRQVHTXHQ
SUROLIHUDWLRQ RI GHD
LQIHFWLRXV GLVHDVHV
ZDWHU\ GLDUUKHD DQG
SUHYHQWLQJ GHDWKV P
LPSURYLQJ ZDWHU TXDGC

/ NEWH PV H WKH KXQJHU R
OLQERX\OWUILBEBY QR OLPL\
OFR OMIXBHBADWH ZDWHUYV

[IDFXGVWKH HFRV\WWHPV X
/ WL QK \ FEHHHQ G U H V K

FH LV WKH

G-0 \—DOEW BIQIRRWQGID WL R Q
QHYHD FKBDOMH D HVLOLHQ
KEHFSHDQV L WE R YHULVKHG E\
HORMIW Rl —QGLJHQRXV G
) LMW DXXIPDRWLIKI G E\ JHQRF

FKORULQDWLRQ DW WKH WKHOQMQRKPRXV UHVLGHQ

FRQVXPSWLRQ ZKHUH
2UJDQL]DWLRQ XQLYHU
IRU FKORULQDWLRQ DUH
PDQ\ KXPDQLWDULDQ FU
7R LPSURYH ZDWHU TXD
FDPSV DQG VLPLODU FR
DQG KLV WHDP KDYH GH
PDFKLQH OHDUQLQJ DQY
PRGHOOLQJ WRROV WKD
DGHTXDWH OHYHOV RI F
HQVXUH ZDWHU UHPDLQ
RQH H[DPSOH RI VROXW
UHVHDUFK WKDW UHVSR
FKDOOHQJH RI SURYLGL
LQ FULVLV VLWXDWLROQ\
LQ XVH E\ VHYHQ PDMRU
RUJDQL]DWLRQV ZRUNL(
ZRUOG

'U$SQJHOH $ORRN $VVL\
SURIHVVRU LQ *HQGHU
‘RPHQ V 6WXGLHV DQG I
WKH %LJVWRQH &UHH 11
WHUULWRU\ REVHUYH
FULVHY DUH QRW RQO\ |
&DQDGD EXW DIIHFW P
IDWLRQV FRPPXQLWLHYV
FODLPHG E\ WKH &URZQ
WKHUH LV VRPHWKLQJ
EHQHDWK RXU IHHW —-W
ULYHUV IURP IORZLQJ D
IURP ILOOLQJ WKH ODNH
‘H ZLOO ORVH RXU ILVK
DQG RXU WUDGLWLRQDQ(

VD@GVY WHD@FSOW B VQVKLS D
| NQRBIHTXDWE GRLQJ 7K

) LVQ. & XFVRAQUL HMVWW HS LQW
OR.DW LLQQ) UBIOXIMHH BSURPLVH)

) IFREWDPQGDWH DOO ZDWH'W G)RIZEQN\Y UIHPSK DV L]HV

| WREOHRLOLW UHTXLUHV FRRL
N\D FW LZRQV DW HYHU\ OHYHO
XORWDE DWR IMKH JOREDO -C(
VI
SROWWHRK/ EXW VR GRHV
FRPPXQLFDWLRQ LI GLYHU\
FRPPXQLWLHY DUH WR EH ¥
V IK@QWRIOWKIFEZDQ ULYHU UHVW
FIS UWRWYL KDY HRUHJURXQG O
WIKHY RRGRPHRD® -Q &DQWH
) DSRGAVBIQG RDHIW Z =HDODQG
| GHR PPXRQ NG LRHIPEHUV IDUP
WERPPXPKRRJURXSY FDPH W

(

' RVO/GNV HRDWKMOKW VRXIKW WRZHWKLQBXHQKMKVLVWY WR FUH

QG LLYYHMWI 7KH UHODWLRQVK
HERLUB®UH WKH VFLHQFH 3URF
RWEUVDFREGWHUWHY -W V D
/ WEXVW E\ OLVWHQLQJ DQG

OMWHIWMNH QBEXSCARPPXQLW L HYVLWHG W QREOHGJH DORQJV

YWRORSKDBDYH IHZ FKRLFHV
5 WK FUHHHRYOHOU WKH SRZHL
WN @ RIXANCHPIHW W KDW FRO

DV WKH\ VHHN

) BRBEDQ DQG HQYLURQPHQW
RGHBOI @QGWRQVFOHDQ IUHVK
5 {RBO GVKOHPHU 'D\ WKHV

KKOORYUH. ODWAHLREE@ WARU H V W H (
V'VDSIWRRMNVWRYKDVL]HV

J
KWHAY MKW VKHXIWWFDPH WRJHYV

LRQG @QRZYWRURXJK WKH UHPBXBYLR WKH LPSRUWDQ

Q-GMNG WIH VKKV VRYHUHLJ

| BX RDROQ.IWDWY MDKQH ULYHU
) W B H RKROYGH WHKIHI Q W\ R

DQG FRORQLDO WKHIW
/MBQRXU ODQG WKLV LV
) LR LEH. VW BDOSUGY RI DO

DWLRQ LQ 7UHDW\
V'WKOPWEKMWHQH )HEULD

) GBHMWRWDWLRQ (FRORJ\
BQLYBIQE YW\ RI
G KN FADLEQW WKH +HDOW

K DISES HAKLGFK VKH GLUHFW
ZERQQHERSODIQHE ZDWH

REWWVHDUHFKI &KDLU RI )UHNV KHADBWBUYV L |H

WKREBNVBSWEEDBOSBS\URDFKHY WK

QW I DIHPIQXSDWHMIS RQVLELOVWILHHF W RAD BBEVODERUDWL
/ WRB WKQ®W LVVOQBRQJ DV WRKNWXLP FHKGQBIWHO\ DITHFW

FORROAN VY DWLRKD RI IUHVK

RXULOHRSCGHQUKMMELIHQRXV D
WDNHVY SUHFHGHQFH RYH U RPKPK GDWLWD PIDVWVWLQDOL]

| RXZHO DDQXES/ GHELLW LRQ PDN
XADYDWHG RDQE VFHHWQFH ZL!
WRRBRWOWKHH KROGHUV DQG

D PHHHPEWB IRKDV EHVWRZHG 2B6\WRQRKXQGHUVWDQGLQJ K

UHODWLRQVKLSY ZLWKLQ V
VZRDQBGDUH QHFHVVDU\ WK
IRU IUHVKZDW
WHVKMHR UHG DQG IRU WKH IC

'LQGVRU| DOOQHEWHDLQ JHQHUDWLRQ\

\ +HDGZDWHUYV
DV VHHNLQJ WR
DQG SHRSOH IRU

QIX WXHHZDIMWIHHUDWLRQV XVLQJ D

I\G HE RIDRH) VSO LOBPP X QL

\ FHQWHUHG

RAVWHKPRBVWHFLSOLQDUN DSSURDFK 5LYHU

[KH ZDWHU ZLOO EH VW

) UBWWRIUOWYLIR) QRZ LQYROYHV ELOOLRQV R

RORQOBOW ZRUOGZLGH EXW PRYLQJ
&DQDGLDQV VKRXOG EH HRQEBUQHEHPDQGY PRUH WKDQ
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)DLWK OHDGHUVY DQG DFWLYLVWY DUH LQFUHDVLQJO\ YRFDO DERXW HQYLURQPHQW DQG FOL
HQYLURQPHQWDOLVP DUH D VHQVH RI UHVSRQVLELOLW\ WR FDUH IRU WKH SODQHW DQG WKFE
KRZ WKLY GLVFRXUVH WUDQVODWHY LQWR DFWLRQ LQ LQGLYLGXDO IDLWK FRPPXQLWLHV -
HQYLURQPHQWDOLVP DQG WKHQ KLJKOLJKW VRPH RI WKH VSHFLILF -HZLVK YDOXHV WKDW D
SUHVHQW ILQGLQJV IURP HPSLULFDO UHVHDUFK RQ WKH ZD\ HQYLURQPHQWDO DFWLRQ PDQL
IDLWKV LQ WKH *UHDWHU 7RURQWR $UHD DQG LQ -HZLVK FRPPXQLWLHY LQ WKH 8QLWHG 6WD

7DQKXP <RUHK LV DQ $VVLVWDQW 3URIHVVRU DW WKH 6FKRRO Rl (QYLURQPHQW DW WKH 8QL
HQYLURQPHQW IDLWK EDVHG HQYLURQPHQWDOLVP IDLWK EDVHG HQYLURQPHQWDO HWKLFV
SURWHFWLRQ +H LV SDUWLFXODUO\ LOQWHUHVWHG LQ WKH WKHPHV Rl ZDVWHIXOQHVVY FRQV
HQYLURQPHQWDO HQJDJHPHQW LQ IDLWK FRPPXQLWLHV LQ &DQDGD VDKHNBIQLRWH G$6-\WM B UMKV
(QYLURQPHQWDO (WKLF
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/IDXUD 7D\ORU LV DQ $VVRFLDWH 3URIHVVRU RI XUEDQ HFRORJLHY DQG HQYLURQPHQWDO SO
LQ SROLWLFDO HFRORJ\ DQG ODQGVFDSH VWXGLHV VKH LV PRVW LQWHUHVWHG LQ H[XUELD
FRXQWU\WLGH ZKHUH VKH VWXGLHVY WKH SURFHVVHV DQG GLVFRXUVHV Rl ODQGVFDSH VHW
FRQVHUYDWLRQ DW DQG EH\RQG WKH XUEDQ UXUDO IULQJH 5HFHQWO\ VKH KDV EHFRPH P
FOLPDWH FKDQJH ZKLFK KDV EHFRPH WKH PRVW SUHVVLQJ LVVXH IDFLQJ FLWLHV 5HGXFLQ.
DGDSWLQJ ODQGVFDSHV WR H[WUHPH ZHDWKHU KDYH EHFRPH WKH IRFXV Rl KHU ZRUN /DXU
ERRNMV&RPSDUDWLYH 3ROLWLFDO (FRORJ\ RI ([XUELD DQG /DQGVFDSH 30DQQLQJ (QYLURQP
DQG /DQGVFDSH &KDQ@®H "GHRORJ\ Rl 1IDWXUH *UHHQ 6SUDZO

&LWLHV FDXVH FOLPDWH FKDQJH :KDW DUH ZH GRLQJ DERXW LW" 'U 7D\ORU ZLOO SURYLGH
FKDOOHQJHV RI FLWLHY DQG FOLPDWH FKDQJH GUDZLQJ XSRQ KHU H[SHULHQFH LQ WKH 7RL
GHDO ZLWK FOLPDWH FKDQJH WKURXJK D YDULHW\ RI DFWLRQV WR UHGXFH JUHHQKRXVH JD\
UHVLOLHQW WR FOLPDWH LPSDFWV ZKLOH SURPLVLQJ HQYLURQPHQWDO MXVWLFH DQG VRFI
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$V SDUW RI &OLPDWH &KDQJH ORQWK 6HQVRULXP ZLOO EH KRVWLQJ D FXUDWRULDO SUHVHQ
&KDQJH )DFLQJ WKH $QWKURSRFHQH RQ ODUFK VW IURP DP WR SP 7KH SUHVHQ
&RQFRUGLD 1LQOD &]JOHG\ /HRQDUGR 1HWZRUN DQG -DQH 7LQJOH\ 6/2 /DE $03' $ OLVWH
ZRUNKH 6KRUH /LQWMKDW ZHHN DQ LOQWHUDFWLYH GRFXPHQWDU\ WKDW IHDWXUHV RYHU  FR«
DUH FRQIURQWLQJ WKH WKUHDWV Rl XQVXVWDLQDEOH GHYHORSPHQW DQG H[WUHPH ZHDWKF
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/KHUH V D JURZLQJ UHL
HSRFK WKDW PXFK RI W

IDFH LV FDXVHG E\ GHF
HWHUQDOL]H HQYLURQ
DQG KLGH WKH WUXH O
H[WUDFWLRQV DQG ZDV
ZH HQFRXQWHU WKH UH
RI PHWDEROLF LQWHUY
SODQHW E\ LOGXVWULD
LOQVWLWXWLRQV DUW O
LPSRUWDQW UROH LQ W
LOQWHUGLVFLSOLQDU\ D
VHHN DQG LW LV WKLV
KDV JDLQHG PXFK PRPH
FKDQJLQJ RXU QDUUDW
EHKDYLRXUV DURXQG F

$W 6HQVRULXP DQG $03
ORRNLQJ DW ZD\V WR F
HQYLURQPHQWDO VROX
RI QHZ FLYLF NQRZOHG
FROOHFWLYH LPDJLQLQ

_QFOXVLYH VW XG
(OOD ORUWROQQDTWXT

2QWDHLULR SRUWUDLW

) RIW K WU ROK D@ \R X UVR Z Q

LEHRYR W KBPWURXS H[KL
PHQWDO FRVWYV

HY%X® FEIHYR QG HQRAH DHV W
WDHV SR P W MHZZ BWG V D V|
DRRORVNVREVQHWVYHNRZD L
HDQ/G RQWLPWR WKBW Z}

OHDERS@M[HY [DXGES EH DF
RXSRHHOWLERCGPPOWY $)
IKHQQLIHU :LOOHW ZULW
SGRRP AKUEHWIBIOFDO O\ H
VDEFD I H P WIR D\Q\G K\DRL H Q F

OSROUWWMLFIODOD AW LQ WK
LOVWUXPHQWDO UDWLR
"\ZB\ DWKH.V PRQWK WKDMW
ROYYGHRQPHQW"

WLRQV DV D IRUP

I8V \SORKWDR | LSKQOLPDWH &
JBHIQWIRULXP ZLOO EH KR

FRPPXQLWLHV RI SUDFW EXKKH WKRRXD® SUHVHQW

VLWH VSHFLILF DQG VX

VFHQRJUDSKLFV FUHDWEXBQJH

WUDQVGXFWLRQV RI HQ
GDWD ILOP DQG VRXQ
HYROXWLRQ DQG PL[HG
PDNLQJ DQG FROODERI
VELHQWLVWY DQG HQJL
FDPSXV 7KHVH UHVHDU
ZRUNV DUH YHU\ PXFK L
LQWHUVHFWLRQDO GLV

V W D DQIDIEORX ISR W K HH ID[W
)DFLQJ WKH $Q
YLURQRRHODMIF&X VW IUR
SWWRLPXOBWHGKH SUHVH !
Y6 DIOIEWMWARUIOOO HU )HF
) DIVEL REROERWKLD 1LQD
Q HHHRIYDIJFSRR YN WZIRHUN D
FK. G UGIBW BRD/DE $03"

 ERHREWKHGL /& DOVR EH V
FBXQOHY VRAREGWRUH /LQF

IHPLQLVW TXHHU FULWMAODWGANBELOOQWQWHU

DQG —-QGLJHQRXV VWXG
WKH DVSHFWV Rl WKH H
DUH WUDGLWLRQDOO\ Q
WKLQNLQJ DERXW FOLP
ZKDW ODULVRO 'H /D &D
DQWKURSR QRW VHHOQ
KLIJIKOLJKW 3URIHVVRU\
'ROOHHQ 0DQQLQJ DQC

LGIR FW R B Q/WDOH WDK\DHV | H
GPRLOJGRODEPRACDN WYKHD WL G H |
) L JQOGH AW B & DAXH QKR D UH
DWHHUBIDWIMR RI XQVXVWDL

ZHWK SHUWIO/WHQFH DQ
/ ODU\ %XQFK
WHDP V ZRUN

(PHUJLQJ IURP WKH :DWHU

SURIHVVRU -DQHRUBVW

B\ V

DQG 1LFROH &QJBNHWRGQ

FRQVLGHU WKH SOXUDQGC

KKDFUBWLEHWQ@HHDWXUHG L

QABRSX CDRU RU UHOLJLRX
LYBVROEB LOWHUSUHWH (

HQW DOXPQL

V

W KD W
LW\ RI ZRUOGYV
7KHVH ZRUNV
C UHFHQW

LWLPQV
KHWILFVY DUW
CLIW LQ

)GV WKH EDUH

| QHHEG WR
“FRXQWDEOH WR
/ %ILRDUWLVW
HV QRWLRQV RI
VEKHZHG E\

H DV URPDQWL
V EXW ORYHY FDQ
5 DV D UDGLFDO

J
H IDFH R!

-

CDOLW\ &RXOG ZH
| ZH ORYH RXU
KDQJIH ORQWK
VWLQJI D
DWLRQ DQG DUWLVW
\/EIIPWL R Q
\WKIJRSRFHQH

P DP

ODWHUV DUH

LQLYW CHGLD
&]ICHG\

QG -DQH

$ OLYWHQLQ.]

HW XS WR VKRZ /L’
_l
DFWLYH

DWXUHV RYHU

RV PDGH ZLWK
FROIURQWLQJ WKH
QDEOH

GCHHYOHPRCGOMWKIB QG HI WUHPH ZHDWKHU

G LQJHQXLW\
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-Q WKH ZDNH RI WKH IDLOXUH RI WDONV DW &23 VFKRODUYVY DQG DFWLYLVWY KDYH WDNH (
DOWHUQDWLYH LQIUDVWUXFWXUH WKH\ QHHG IRU FOLPDWH FKDQJH DGDSWDWLRQ 7KLV WD
ORFDO UHVLGHQWLDO NQRZOHGJHV RI UHVLGLQJ DORQJVLGH ULYHUV LQ -DNDUWD KRZ WK&
PHFKDQLVP LQ DQG WKURXJK VRFLDO PHGLD DQG KRZ WKH\ ZRUN DW WKH ORFDO OHYHO ZL
VWUXFWXUH RI NQRZOHGJH DQG SUDFWLFH EHORZ WKH IRUPDO V\VWHP RI DGDSWDWLRQ DQ
UROH RI WKH VWDWH WKH SRVVLELOLW\ RI SODQQLQJ IURP EHORZ WKH SURPLVHV RI HYHU
KROLVWLF DSSURDFK WR FOLPDWH FKDQJH DGDSWDWLRQ

7HWL $IWVIRQ $VVLVWDQW 3URIHVVRU RI S8UEDQ 5XUDO 5HJLRQDO

30DQQLQJ DW WKH 6FKRRO RI $UFKLWHFWXUH 30DQQLQJ DQG 3XEOLF
3ROLF\ —QVWLWXWH RI 7THFKQRORJ\ %DQGXQJ -7% -QGRQHVLD

3URIHVVRU $UJR KROGV D 3K' IURP 8QLYHUVLW\ Rl %YULWLVK &ROXPELD

DQG 0(6 IURP <RUN 8QLYHUVLW\ DQG KDV SXEOLVKHG H[WHQVLYHO\ RQ
YDULRXV DVSHFWV Rl HQYLURQPHQWDO LVVXHV LQFOXGLQJ SODQQLQJ DQG
JRYHUQDQFH FRPPXQLW\ UHVLOLHQFH DQG VRFLDO HFRORJLFDO
TXHVWLRQV 6KH ZDV LQYROYHG DV UHSUHVHQWDWLYH UHODWHG WR 81
+DELWDW 1HZ S8UEDQ $JHQGD DQG SDUWLFLSDWHG LQ WKH

FRXQWU\ UHSRUW

1DVKLQ ODKMWRLGHVLIQHU UHVHDUFKHU DQG GLUHFWRU RI

<D\DVDQ 3HWD %HQFDQD >'LVDVWHU 0DS —~-QGRQHVLD@ :LWK (WLHQQH
7XUSLQ 1LVKDQ ODKWDQL LV ZRUNLQJ RQ D QHZ ERRN FDOOHG
6RIWZDUH IRU WKH &LW\ \HW WR &RPH

5LD -KRDQQD 'K¥XOVGARFWRUDO FDQGLGDWH RI *HRJUDSK\ DW

JDEXOW\ RI (QYLURQPHQWDO DQG S8UEDQ &KDQJH <RUN 8QLYHUVLW\ +HU
UHVHDUFK LQWHUHVWY LQFOXGH FOLPDWH FKDQJH YXOQHUDELOLW\
DGDSWDWLRQ DQG UHVLOLHQFH SDUWLFXODUO\ LQ WKH DJULFXOWXUH DQG
FRDVWDO XUEDQ VHFWRU

1 (#4 U 3U
"U),%U (., U),U-#(U .J#-U
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$v SDUW RI RXU FRPPLWPHQW WR WKH 8QLWHG 1DWLRQV 6XVWDLQDEOH "HYHORSPHQW *RDO
ZRUNVKRS WKDW EULQJY WRIJHWKHU UHQRZQHG LOQOWHUQDWLRQDO VFKRODUV IURP GLVWLQF)
DLPHG DW JHQHUDWLQJ DZDUHQHVY RI FOLPDWH FKDQJH ULVNYVY DQG PRELOL]JLQJ WKH FRPPX

1 (#4 U 3U
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'U .DP 6ULSDGD LV D QHXURVFLHQWLVW DW WKH 1RUZHJLDQ 8QLYHUVLW)\ RI 6FLHQFH DQG
7HFKQRORJ\ 1718 DQG FXUUHQWO\ PDQDJHVY WKH &HQWUH IRU 'LJLWDO /LIH 1RUZD\ D
ODWLRQDO ELRWHFKQRORJ\ LOQOQRYDWLRQ FHQWUH .DP KDV VWXGLHG KRZ VRFLDO DQG
HQYLURQPHQWDO IDFWRUV LQIOXHQFH FKLOG EUDLQ GHYHORSPHQW DQG FDQ FRQWULEXWH
JOREDO KHDOWK LQHTXDOLWLHY 6KH FR OHG WKH FUHDWLRQ Rl WKH QHZ HYLGHQFH EDVHG
81-&() SURJUDP +HDOWK\ (QYLURQPHQWY IRU +HDOWK\ &KLOGUHQ ZKLFK GLUHFWYV
VWURQJHU DFWLRQV E\ WKH RUJDQL]DWLRQ WR SURWHFW FKLOGUHQ IURP HQYLURQPHQWDO
WKUHDWY LQFOXGLQJ FOLPDWH FKDQJH .DP V UHVHDUFK VFLHQFH FRPPXQLFDWLRQ DQG
DGYRFDF\ VHHN WR VWUHQJWKHQ LQWHUQDWLRQDO FROODERUDWLRQV WKDW SURPRWH KHD
EUDLQ GHYHORSPHQW VWDUWLQJ LQ HDUO\ OLIH .DP LV D PHPEHU RI WKH — QWHUQDWLRQDC

6RFLHW\ IRU &KLOGUHQ V +HDOWK DQG WKH (QYLURQPHQW -6&+( DQG DQ DIILOLDWH PHPEH!
RI WKH 8% & 6RFLDO ([SRVRPH &OXVWHU

1 (#4 U 3U
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'U .DP 6ULSDGD LV D Q
DW WKH 1RUZHJLDQ 8Ql
6FLHQFH DQG 7HFKQRO
FXUUHQWO\ PDQDJHV W
'LJLWDO /LIH 1RUZD\ D
ELRWHFKQRORJ\ LQQRY

'KHQ ZDWHU DQG IRRG
FKLOGUHQ VXIIHU IURP
XQGHUQRXULVKPHQW 9
GLVHDVHY H[SHULHQFH
OHDG WR ZRUVH KHDOW

HW KRV FLHQWOIOMHQ DV W

 YDHEXMVOLWVK FRR G 7KHUH DU

RG\LUHAE® DRSDFWV RI FO

KHK& 8 Q WHIGI IRRIQIURQWH
CHFUR@NMB G DFFHVV WR

DZDLVRIDUF HRRWWDH. HV PD\ Z

‘U 6ULSDGD KDV VWXGLHEG&HKRZUHKRFLWROP VFKRRAC(

DQG HQYLURQPHQWDO
LQIOXHQFH FKLOG EUDL
DQG FDQ FRQWULEXWH
LQHTXDOLWLHV 'U 6UL
VFLHQFH FRPPXQLFDWL
DGYRFDF\ VHHN WR VW
LOQWHUQDWLRQDO FROQG
SURPRWH KHDOWK\ EUD
GHYHORSPHQW VWDUW.I
'U 6ULSDGD LV D PHPE
~QWHUQDWLRQDO 6RFL
+HDOWK DQG WKH (QYL
~6&+( DQ DIILOLDWH
SQLYHUVLW\ RI %ULWLV
6RFLDO ([SRVRPH &0OXV
SUHYLRXVO\ 5HVHDUFK
81-&()

6SHDNLQJ /DWDWKK &HQ
&KLOG DQG <RXWK 5HV

DRNVRDIVG HPSOR\PHQW R
Q GWR HFORISAHDQW -Q WK
WO UPRW B OFKBEQ DWW KDV |
SFOREIDV M TUHHVQHFIHWF KR U FK L
ROKIDQBPHGLDWH DQG IF
J MVKDVWK W@ H\ ZLOO EHFRI
| DFECR.PIDWVIHR BR/DV@ KB VD U H F
LYDUO\ OLIH H[SRVXUHYV
 QVRLU QFHKHP\LEDIHY DQG
HHRQWWRHQDQWY WKDW

H AWK L@ G USHQ O GHDO WK D
UBEFPHOQWSPHQW VDLG 'U

PHPEHU RI WKH

K1 8 R @YR\ELQY DUH EHLQ
WRHLUW IDQ@& H DQG WR DGD
) HIOM@RIZHDMD ZD\V WKDW ¢
FKLOGUHQ -QWHUQDWL
IDWLRQV &KLOG )XQG

WWHHF FRUW O\ EURDGHQHG
PMRFKQFWDWXGH WKH LPSD

6ULSDGD H[SODLQHG WKBMKD GXH RQUHKL OGHHQ
XQLTXHO\ YXOQHUDEOH WRGFWIKRDPMHHIDWLRQ RI

FKDQJH

&KLOGKRRG LV IURIPBHRROWK) (QYLURC(

UDSLG EUDLQ GHYHORSPHIDMWRGE&KLOGUHQ ZK

JURZWK ZKLFK PHDQV
H[SHULHQFHG GXULQJ H
FDQ KDYH SHUPDQHQW
FRQVHTXHQFHV IRU EUL
GHYHORSPHQW DQG KH
FKDQJH FUHDWHYV VXGG
HYHQWY LQFOXGLQJ IO
ZDYHV DQG ZLOGILUHV
RQVHW LPSDFWV OLNH
ZDWHU VFDUFLW\ DQG
YHFWRU ERUQH GLVHDV
LPPHGLDWH QHJDWLYH
IDPLOLHY DQG IRU FKL
HIIHFWV PD\ ODVW LQW

KDVD QWG BGXPBFWV VWUR
| EV QW KK RUGRERRI® W LR Q
CKIHOGRAAQYRPRQPHQW
DIWXKUHDW YV LECAGYOMN K F K
DOGWGBLWORPDWHKH QHZ 81

LV VFEDUFH
SHU FHQW RI YLFWLPV RI VX

HEWRY WHYYHFDXVHG RU H[C
G QY- FRWAIGKIRIREIH DUH FKLC
' KWROOWSFRIEHR/Y IIRQ) JRU VR
KWUPXRP FOWRWHG E\ H[SHU
HGAWRMWHYHR/QYG GLVSODFHPI

LWHWAHP ¥ KD @IHP FRWDO KHDO
GLRWWR DGXOWKRRG

IRRG DQG
LIRES OS2 ROYWLRQDOO\ DQG
)\ QURHIQEML RRPO\ FKLOG!

UWRRRPPIQBWWHQWLRQ WR F
HRQ WKHLU RZQ WHUPV DQG |
DURKEH MK (BEF 1MXIXQD D FC
o\ PR HEM¥WMMW|ILGH DGYRFDWI
s UHR KR ¥ XMEWHMPNLQI RXW WF
b 4 KEWHNVOQYRPRXULVP DQG HQ
RIS X EABUHQ PRVW LPPHC
WRIBEWHRFo XWERBWH FKDQ
BWREPO 6RXWK KDYH D YRLF
DIOH DYy P RXWR WKH ZRUOG
OREUBIWKUHY FOLPDWH FKDC
) B RSl Y HQ UHPLQG ERWK
DQG DGXOWV RI WKH XUJHQ
) PWWNRQ WR PLWLIDWH FOLF
s@HWRL WAL PDS\H,I LFXOW SUHV
SHFKRPAQWQILQI IXWXUHYV

 RQDOO\ WKH 8QLWHG
31Ug HUPRGD FRQFOXGHG WK

LA WHDBQY W RRERYDJH WKH
- WHRHEY®WLRPHDERXW FOLPD!
P KEUREN BB YHR WKDW FKLOG
WKPN6RZ ¥$_WKH FKDOOHQJH
H XIFOMR/ KRUK OHYHO 8QLWHG
LF RV AHUG WKHY DUH
oG H B DG QR QW KDW JRYHUQP

WRRSHRWR SWRWHFW WKHP D¢
D JKW WR KHDOWK\ IXWXUH

D@JF]_RP_I-QQW ZKHQ WKH GHFLYV
_RPNHKWB UG- 4PWH DQG DG

H&QD VWP D VP BIVWINF — QG H[ V
RARHDL\QXIU K AMKWE LP SDFEW |
FRO QUMHRIFHUFKLOGUHQ
UB VLR VNIV IORFDWIDE W KO
WAKKHH. G UHD&ZRUOGZLGH
HM. VANK GKHKDWR FOLPDWH
ISSIDWFIWX RU W K UR X JK
OWRHKMHDWKEDYHV F\FOR
RUDEMOWEKRPM® G FRDVWD

HERVPRWH FKDQJH FDQ DJJUI

S FEHH P JUHDWHU LQHTXE
&YLSDGD ZDUQHG 2U ZH FC
)V L WO IRV Y OLNH (ULF
DOk B U YrPTHO O EHLQJ QF
POk I WXY H

JUHDWHU H[SRVXUH

QHV DQG

O IORRGLQJ

)L ITW Y
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7KH &(5/$& 6WXGHQW &DXFXV LV SOHDVHG WR SUHVHQW ODOHQH $OOH\QH DQG 'U (VWKHU

JLIXHURD WR GLVFXVV &0OLPDWH &KDQJH LQ WKH &DULEEHDQ -RLQ XV IRU DQ LPSRUWDQW

DQG WLPHO\ SUHVHQWDWLRQ WKDW ZLOO GLVFXVV WKH UROH WKDW FDSLWDO SOD\V LQ WK
&ULVLV DQG WKH PRYHPHQW WRZDUGYV &0OLPDWH -XVWLFH LQ WKH &DULEEHDQ

0$/(1( $//(<1(LV D -DPDLFDQ KXPDQ ULJKWV ODZ\HU DQG IRXQGHU RI JUHHGRP
~PDJLQDULHYV DQ RUJDQL]DWLRQ WKDW XVHV KXPDQ ULJKWV ODZ WR WDFNOH OHJDFLHV RI
VODYHU\ DQG FRORQLDOLVP 6KH KROGV D ODVWHU RI /DZV GHJUHH IURP +DUYDUG /DZ
6FKRRO DQG D ODVWHU Rl $GYDQFHG 6WXGLHV GHJUHH IURP WKH *UDGXDWH —-QVWLWXWH R
~QWHUQDWLRQDO 6WXGLHV *HQHYD 6KH LV TXDOLILHG WR SUDFWLFH ODZ LQ *X\DQD DQG
-DPDLFD

(67+(5 )—-*8(5238K ' LV D -DPDLFDQ LQGHSHQGHQW ILOPPDNHU ZULWHU HGXFDWRU

DQG OLQJXLVW ZLWK RYHU \HDUV RI PHGLD SURGXFWLRQV LQFOXGLQJ WHOHYLVLRQ
SURJUDPPLQJ GRFXPHQWDULHY HGXFDWLRQDO YLGHRVY PXOWLPHGLD DQG IHDWXUH ILOPV
+HU DFWLYLVW ILOPPDNLQJ JLYHVY YRLFH WR WKRVH RXWVLGH RI PDLQVWUHDP PHGLD DQG
IRFXVHVY RQ WKH SHUSHWXDWLRQ RI ORFDO DQG -QGLIJIHQRXV NQRZOHGJH DQG FXOWXUHYV
HQYLURQPHQW VRFLDO LQMXVWLFH DQG FRPPXQLW\ HPSRZHUPHQW )LJXHURD V ILOPV DU
VFUHHQHG DQG WHOHYLVHG DOO RYHU WKH ZRUOG DQG WDXJKW DW QXPHURXV XQLYHUVLW
/KH\ LQFrOXP®HFD IRU 6DOMKH DZDUG ZLQQLQJ IHDWXUH GRFXPHQWDU\

DERXW WRXULVP DQG XQVXVWDLQDEOH GHYHORSPHQW +HU ODWHVW IHDWXUH GRFXPHQWD
)O\ OH 7R 7KH ORRY DERXW PRGHUQLW\ DQG WKH JOREDO DOXPLQXP LQGXVWU\ 6KH UHFHQ

RQOLQH ILOP IHVWLYDO IRFXVHG RQ JOREDO H[WUDFWLRQ -0Q JLJXHURD ZDV 'LVWLQJXI
'HSDUWPHQW +HU HQYLURGEPRQWIZOWRYIHQDOLVW LQ WKH 1DWLRQDO -QGLH ([FHOOHQF
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'U JLIJXHURD REVHUYHV
WKHLU FDOOV IRU UHSD
&DULEEHDQ JRYHUQPHOQ
LOQQRFHQFH RI WKH UHJ
&DULEEHDQ JRYHUQPHOQ
H[WUDFWLYLVW PRGHOV
ZKHUHE\ WRXULVP SOD
DIJULFXOWXUH DQG IRUH
ILVKHULHVY WKH H[WUDI
K\GURFDUERQV PHWDO
FDU FHQWULF GHYHORS
XUEDQL]HG EXLOW HQYL
WKH HQJLQHV RI WKHLU
HFRQRPLHV 7KLV LV L(
WKH UROH RI &DULEEHD
WKH HDUO\ LQGXVWULD
DQG WKURXJK VXJDU SQ
OHDGHUV ZLWKLQ D ZRL
FRORQLDOLVP DQG FDS
VFDOH DQG FRPSOH[LW\
SODQWDWLRQV DQWLFL
LQGXVWULDO GHYHORSH
DQG (XURSH 'U )LJXHU
FUHDWLQJ HQRUPRXV S
%ULWLVK FRORQLDO RZ
WKH H[SDQVLRQ RI %UL
ZKLFK DW RQH WLPH LQ
TXDUWHU RI KXPDQLW\

WKURXJK WKH SODQWDWI RQ VAVWHP

&DULEEHDQ ZDV FHQWU
SURFHVVHYV RI LQGXVWL
HPSLUH DQG JOREDO F

KLV PDWWHUV IRU WK
FOLPDWH FULVLV KHUH
JLIXHURD LQVLVWY EHH

RENHWDHQ O\D ISODWULDU
UDDWFLR'GW FDSLWDOLVW Z
WHVF R @/RIFAVW KDKAH EHJD Q L
LRY KYOHOW XU\ LQ WKH $
WWK SIURPPRRVEEHDQ URRW
 RH GRIFMUHEORBPHQ®LJHQR
QW IRNY HOY ODYHPHQW R

FWDRWXBRDO ZRUOG /KH
V KLYV RUD RUBOWUDFWLY
PWRWDDQ® *X\DQD DV 'U
- GRHYYFFRUIQ WWVD U H

JURZWK

D WHHSLQJ ZLWK

Q SHRSOHV DV

O PRGHUQCL]HUV LC

I IDCWCWILRQV

J GG VAWWHP
 \WDO: VP
WKEF VXIDU
SOWHG ODWERU
PHCOWY LQ %WULWDL®O
RD DUJIXHYV

URILWYV [RLU

QHUWY DQG i XQGCLQJ
WL_vK HPSLIUHA
FOXGHG
-Q VKRUW

r
R
N

—Q WKHLU

1>

W K H
DO WR ZRULCG
JILDO PRGHUQLWI
DSLWDOLYP

FRCWHPSRFEUDU\
DQG QRZ 'U
= ZOOWH. BAEKHHD Q JBIHRIGH UV E

(XURSHDQ LPSHULDOLYV
DFFHOHUDWHG ZKDW V

$QWKURSRFHQH DQ HUDVIRO@KIOAMK UDFLVW FDS
KXPDQ SUHVHQFH KDV LUWHOYREPEAYI WKH ODVW

WUDQVIRUPHG WKH QD
(XURSHDQ LPSHULDOLVHE
PDUNHG E\ WKH JHQRFL
PLOOLRQV Rl —QGLJHQR
WKHIW RI WKHLU ODQGV
WKH UHSXUSRVLQJ RI W
UHVRXUFHV $ PRUH DF
FRQFHSWXDOL]DWLRQ R
$QWKURSRFHQH LV WKH
SODQWDWLRQRFHQH

FH[GOIQR'Q REROODU FRUS
FZAHH B D @& \WRCH. JDUFKV DG

X\DJQ ZIRHUIDEG V VR FDOOF
DWHWRXUFHY 7KH &DULLE
GHORIRWHQW RIU )LIXHUHFH
X\GBWRISWWH\W. WVKFHD OOV |
" DIQYGH @ DAVOHL B D WIHQIGQ M X V)
KW TX VY UQHIBNVIXW DO XQGDP
FWUDWWIRUPDWLRQ EH\R
| IDKHOQWDWLRQ HFRQRP\
UPMXRK W MROHQFH DJDLQ\

FEIDRS CIRYD PQICDW KH QDWXUD
RUOG SROLWLFDO

Q7WKHFODRMHVH FULVLV LV W]
PHRIQ¥BVYXBPI@EH @1 D UDFLDO
HG\ VW HPKHEZKLFK QRUPDOL]HV

XYOXHOFGHOHNJ —-QGLJHQRXV
S IWILVFDROWY HDWVQ/GARQ DQG WKH |

1 WWKUWH SURGXW WEBEQABD G HVWURBWHROQFRO RMAHHY WR VDFU

ERUHEWHDOWLRQ ODOHQH $¢
L R E VAHRIOWHIVQ XXHR\WP P X QLW LHV D
BHFRPURD XQLQKDELWDEOH
HIWUHPH ZHDWKHU HYHQWYV

FOLPDWH FKDQJH -Q %DKDI
DUH VWLOO UHFRYHULQJ IUI
'RULDQ ZKLFK LQ FDXVH

RI OLIH DQG PDVVLYH GLVSC
ZLWK PDQ\ OLYLQJ WRGD\ L
RULJLQDOO\ FRQFHLYHG DV
HPHUJHQF\ KRXVLQJ -Q 7UL
7REDJR ZLOGOLIH DQG ILVK
WKUHDWHQHG E\ RLO VSLOO
-DPDLFD EDX[LWH PLQLQJ L
FRQWDPLQDWLQJ ZDWHU VR
GHVWUR\LQJ DJULFXOWXUD(
&RFNSLW &RXQWU\ :KDW -
GHVFULELQJ LV D VI\VWHP RI
UDFLDO LQHTXDOLW\ $OOH
LQ ZKLFK &DULEEHDQ QDWL
WUDSSHG LQ D F\FOH RI GHS
RQ HIWUDFWLRQ DQG FOLPD
YXOQHUDELOLW\ OLJUDQW)
SHRSOH DQG $IUR GHVFHQC
SHRSOH DUH PDUJLQDOL]HG
&DULEEHDQ DQG ZKHQ IDFH
QDWXUDO GLVDVWHUV FUHD
HK PTG MHWEDWHG E\ FOLPDWH F
RWBRMALBQN PRWVGW OLNHO\ WR
5 NDXO\GWGW RS DFHPHQW
LWDOLVW ZRUOG E\
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