FAOWLFV XQGHWI LDG# TXHHQVX FD

SOWFV1 HZ VWU + LJKQI KW

' HSDUR HQW- HDG * UHHWOQJ
SOWEV3IHVHOWV &RARTXIXP V

1 RUD-AMP RV3URVFW

&RIQ: RUINKRS

&OWEV6\ P SRUXP

$-$ 686 DQG&$&

81 (682 &RMERIMRQS$JIUHP HQW
3LRIHWRUSDLERQ ' DQIK + DINDLODWRY 3 LRMPW
3WRIMRUSDIERQ 1 HZ &RXUH
3WRIMARUSHHYHY  7KH/ DWW7Z R <HDW/

* LDGXDWM 6\WGHOWESRWIKW 71D $ER $O6RRI

8 QGHLI LDGXDM 6\VMXGHNB SRUI KW

'H DUH DOVR YHU\ SURXG RXBRXQ @RZDWLYH JUDG
GLYHUVLW\ LQLWLDWLYH ERGWXGX®Y WKHIURZ D
IRXQGLQJ RI RXU H[FLWLQVVWXH@HQWYV ZLWK VWUR
&ODVVLFV 'LYHUVLW\ DQG L@ FOKMNRIQG /DWLQ D
$ZDUG IRU VWXGHQWYVY IURKQLTXHO\ LQ &DQDGD
EDFNJURXQGV WUDGLWLR®DYE\OLWWOH RU QR E
XQGHUUHSUHVHQWHG LQ WIQH LHRWGOMIQJXDJIHV

&ODVVLFV 7KLV DZDUG LVOPMD/QMUVWR H ORRNLQJ
PDNH &O0DVVLFV PRUH DFFHMMIE O RDWLQ EHIR
LQGLJHQRXV VWXGHQWYV YMMNEOHKHWKHU WKHL
PLQRULW\ RU UDFLDOL]HGLRMMHAROWW LV LQ DUFK
6/*%74 DQG ILUVW JHQHURWWREU WKH\ DUH OR
XQLYHUVLW\ VWXGHQWYV DMPRHLU RRWKIKEBNQ WL DOV
‘H DUH YHU\ JUDWHIXO IRWSWKH.DOL]HG MRE PDU
JHQHURXV GRQDWLRQV |URKEODYNGFWR EH DEO|
DOXPQL DQG RWKHU IULHQG3WRNLWIGHGLYHUVLW\ |
GHSDUWPHQW WKDW KDY HDIG@GUSIDRIUDPPLQJ DW
WKH DZDUG RQ D VROLG | REWDEBIDDW VERS UHVHDL
UHDFK WRZDUG WKH 8QLYHUVLW\ V

WKUHVKROG WR VWDUW DZDWK IVDKIDMK HZH ZLVK D
VFKRODUVKLSY 6XSSRUW &RDWWKIEW FRPPXQLW\
LQLWLDWLYH LV JUHDWO)\ DPISSUKBEBWKRBOLG®\ Vi
ZDUPO\ ZHORRPHG KHUH LWKHXEHVW RI WKH QHZ
DUH LOWHUHVWHG LQ GR QBWLRSHWRRDER RQHFW :

RXU IXQGLOJ RSSRUWXQLWHHVIRX DW RQH RI RXL

VRRQ
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&OWIEFV 3 UIHVHQW
8 SFRP LQJ 7DDV

: HKDYHWRP HH AWQI VOV VEKHGX®IG | RUWH
D IOMUWMP  YHEBZ IVD OMRI RXU
XSFRP Q) VSHDNHWY/

' USQIHD 7 RWH 8 QLYHWMW RI . IHO
DQG 2 [ |RUG 8 QLYHUAW

' U Y%RUVEKIXEDMN 8 QLYHUMW RI 7RUIRQVR
0 IWIWDXJD

' U3HWU- 0 LU 8 QLYHUMW RI @ LOQISHJ

' U 6VIAQTD 6NDOVD 8 QLYHUMW RI
&RSHOKDIHQ

' U +1000) YHANHU 8 QLYHOUW Rl
QIKDP VRQ

3GIDWH-RIQ8YV

' DV DQG WSIFV Z LQEH GHWLP LOHG DAD OMAU

GDM DQG QRWEHV Z LQEH VHOWRXWRQFH WHVH
GHVIBLY DUH 1 1QDT HG

+\ RX Z MK VR DMIQG RXUSRTRT XIXP VDQG
Z DQWR EH DGGHG \R RXUP DIGQ) @AVS®GDWH
FROWAWKH &DWIEV' HSDUR HQADW
FOWLFV XQGHW LDG# TXHHQVX FD




1 RUD WKP RV 3 LRMIFW

JIRP XQH WWR X0 W IRXUJUWDGXDM VWXGHQW / DXUHQPH 9RXFKDUG (P 1O
&WRIW * HRUID / DQGIW  DQG 6DP DOWD 0 1@  XQGHU WH GILHAMRQ Rl 3LRIHMRU
&UMDQD =DFFDJQIQR Z HOWWVR 6DLGIQID VB0 VR H FDYDWM WH 3KRHQIADQ DQG 5RP DQ
AW Rl 1RWD 7KH SIRWAWY D FRAERIDARQ RI 4 XHHQV DQG WH &FDOS QLYHUW Rl
&DIMU 3WRIHRLY/ 0 DUR * IXP DQ DQG 5RP IQD &DUERQL DQG ' U ( P LIDQR &WKFFDV
7KH H FDYDMRQ Z DV VAKHGX®IG VR \WBUMQ EXWZ DV GHD\ HG EHFDX\H Rl WH
SDQGHP IF 7KH &DQDGIDQ DQG VBIDQ WDP  XQFRYHUHG D VTXDH R WH 5RP DQ AW Z IW(
SIRGXPURQ | DAMAHV

' XUQJ WH Z HNHQGV WHH ZHH YIMW R [P SRUBQWP XVHXP V DQG DURKDHR®I IFDO
MWV VXK DV WH 1 XUWDIKH %4RQI H $JH IRUAIHG MW 1Q YDUKP 1OL DQ 8 OHVFR : RUB
+ HIMBI H &HOWH

© HZ LQEH EDANVR 6DUGIQID IQ 6XP P HU | RUDQRWHUH AMQJ VHDVRQ




&RIQ: RUNKRS

~Q :LQWHU B3URIHV VY
=DFFDJQLQR DQG 3URIH

.LP IURP WKH $UW &RQV YD,
3URJUDP KHOG WZR :RU 8
FRLQV IURP WKH LQLDF
&ROOHFWLRQ

30HDVH VHH OLQN EHORZ

HIE00- T8 e g
8QGHU WKH VXSHUYLVLRQ RI &V \\’
SURIHVVRUV =DFFDJOLOR DQE™
VWXGHQWY IURP ERWK SURJUDP
VWDUWHG WR FROODER UDWH R\GEHR
SURMHFW RQ DUWLIDF
'LQLDFRSRXORYV &ROOH
6HSWHPBWW\ WXQHG




6\WRQJ &MWMEV SUHVHORH DAWKH
$-$ 6&6 DOG&$S& P HHMQIV

4XHHQ V &ODVVLFV IDFXOW\ DQG VWXGH
WZR PDMRU FRQIHUHQFHV RI 1RUWK $PH
RI WKH $UFKDHRORJLFDO -QVWLWXWH R
6WXGLHV LQ -DQXDU\ DQG RI WKH &ODV)
LQ OD\ )DELR &ROLYLFFKL DQG &ULVWLD
SUHVHQWHUY DQG GLVFEFXVVDQWY DW WK
ODWKLHX &DUERQ %DUEDUD 5HHYHV &U
$QGUHZ )LHOG SUHVHQWHG DW WKH &%$&

QV
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H
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&OWEV DQGMVBIDQ 8 1 (682 MMWMIQD
FRADERWDWRQ DI UHHP HOW

7KH '"HSDUWPHQW RI &ODVVLFV DQG WKH 3D
&HUYHWHUL H 7DUTXLQLD KDYH VLIQHG DQ
TKH -WDOLDQ LQVWLWXWLRQ PDQDJHV WKH
RI &§HUYHWHUL DQG 7DUTXLQLD ZLWK WKHLU
DQG WZR ZRUOG FODVV PXVHXPV 7KH DJUH
IDFXOW\ DQG VWXGHQWY IRU WKHLU UHVHD
OHDUQLQJ DFWLYLWLHV SURIHVVLRQDO WUI




3 LRI HWRU&DLERQ
' DOLVK + DONDUQDWR
3 LRMIFW

BIOFHP \ SRWERRARDZ RN DVWIKH 8 QLYHUAW
Rl &RSHOKDIHQLQ —KDYHEHHQD

P HP EHURI WH' DQIK + DINDUQDWRY

3 IRMPWDQ LOMUDDWRQDCFRAERIDWRQ WDW
KDV FRQWOXHG DI WIU-NRLOHG WH GHSDUR HQW
XO

7KH SIRMPNQYHV DWAV RQH RI WH P DRU

P XGMEXEXUDCAMAV Rl WH ( DWMUD $HIHDQ
WH EIUKS@FH Rl + HIRGRW\ DQG D VDWDSDO
FDSIMICR! WH UHIIRQR! . DUD -Q WH SDWMKH
" DQMK SURMIPAH FDYDWG WHO DXVRBIXP Rl
+ DINDUDDWRY RQHRI WH 6HYHQ: RQGHW/RI
WH: RUB 7KHP RUHUHFHOWSKDVHVRI Z RN
KDYH EHHQ GHYRWIG VR VXUH LOYHWI DARQV
DURXQG WH DQAHQNAW QRZ %RGKP 1Q
7XUNH  DQG VR WH SUHSDUMRQ RI D FRUSXV
Rl * UHHN LOVRUSWRQV

7KH SDQGHP [F SUHYHQMG YIMW GXUQJ EXWQ 0 D\ -XQH

ZHZ HH DE®I VR FRQGXPAD QHZ VXUrH  7KH SIEWUH VKRZ VP \
FRODIXH 3RXO3HGHUHQ (P HUMYV 3URIHWRU DWKH 8 QYHUMW R
BRXWHUD ' HQP DIN DQG P H LHDGIQI DQG SKRWRJWDSKIQI D QHZ ®
GMVRYHIHG IQVFUSMRQ RQ D UHXVHG WIWH EDVH 7KH EDWH ZDV
IOFRQYHQHOMD GIWXSMGH GRZQ DWWH VW R WH 0 DXVRGXP
VKRZQ 1Q WH EDRNILRXQG  7KH +HBIQWME IQWFUSWRQ OV WH
YIPRUHV ZRQ E\ D GRFDO®RQI GIMEQFH KQQHU 1Q DINBME FROWMMV
DFLRW WH ( DVMUD 0 HGIWULDQHDQ 7KLY LV MVIARQH H AMQJ DVSHAVRI
Z KDAZ H FDQ ®GDUY DERXVWKLY DQAHQAFRP P XQIWV&RQU KMRY

0 DVW&DERQ

3KRWR ALHGW6 MVDIHU



3 IRIHWRU&DLERQ
1 HZ &RXUMH

$ QHZ FRXUH WDW-GHVIQHG Z DVIIUMRI THHG IQWH :  IOMUWLP R

* UHHN 3HW/SHPRYHY RQ ( WQIEW DQG -QGLIHQHW &/ 67 7KH FRXUH
KHSVWXGHQW JWDSS®I Z IW FRP S®f FROFHSW@H HKQIAW DQG
DXWRAKWRQ.  Z KIEK WH* UHHNV RUJLQDE GHYHBRSHG DQG Z KIEK AT RWP
D SDUARI GVPXVWIRQV DERXWLDFH DQG FRERQIDDP VRGD, : H@®RNDAKRZ
WH* UHHNV FROMAKPMG WHURZ Q LGHQWN DQG [P DI LOHG WDWRI RIKHWY/
WH 3HMDQV WH 3KRHQADQV WH (J\ SWDQV WH ( WIRSIDQV WH
BAWIDQV HW  7KH I IUWAMMUDMRQ Rl WH FRXUH Z DV D JRRG H SHUHQRH
DQG VHYHIDOMXGHQW FRP P HOMG  IMZ DV YHU LOMUHVMAQD \R BDLQ P RUH
DERXWSHRS®N WDWDLH QRWKVXDE® VBOHG DERXWQ &DVMEY FRXUMHY

0 DARDLERQ




3WRIHAWRUS HHYHV 7KH/ DWW7Z R <HDUW/

-Q$SUo " U %OUEDUWD 5 HHYHV DQG ( OVH 5 IFKDUGVRQ %6+ OXQFKHG D IWXDOH KIEIW
DERXWKHO XVHXP RI 1 HDU( DVWMLQ $ URKDHR®JI\ WDVKDG EUH O H MMG D 4 XHHQV GXUQJ
WH V 7KHH KIEEMFDQ EH YIHZ HG RQ WH 4 XHHQV/ LIEWDUHV 91WXD( [ KIEIW Z HEMWM

QWHVXP P HURI /10D +IANR] 9%+  Z DVDZ DUGHG WH ( UF DQG &DIRAD H HW/

6XP P HUBWBHQG ILRP WH $P HUFDQ 6RAHW RI 2 YHOHDV5HVHDURK $625 VR FDUY RXWD
YIWXDOAXG Rl FHDP IE@P SVH FDYDWMGE\ ' U 5HHYHVDW XP D\P D -RUWGEDQ 7KH UHSRUARQ
KHUSURWMIPAFDQ EH | RXQG KHH

' U 9DUEDUD 5 HHYHV DSSLRDAK | RUFRQYHUAY &/ 67 “QARGXPARQ R $ URKDHR®RI\ —
0 HWRGV DQG $QDOMY VR DVt QFKURQRXV GHIYHY GXUQJ WH SDQGHP LF Z DV HDWUHG DV D
FDVHWXG\ 1Q DQHEDP SXV 2 QEUR SXECEDWRQ HQABIG + XP DQLJ LQU 91D HDWIQ) $ * XIGH

VR &UHDWQ) &RQOHAMRQ ( QUDIHP HQWDQG -QFOMYIW 7KH GVEXWIRQRI ' U 5HHYHV DSSLRDFK
FDQ EH I RXQG KHH

Q1RYHP EHU " U YDUEDUD 5 HHYHV FRP SGMG KHUVHARQG WUHH \ HDUWLP DV FR &KDIURI
WH $UKDHR®J\ R -RUEDQ VHMRQV DWKH $ P HUFDQ 6RAHW RI 2 YHOHDV5HWHDUK $62 5
$QQXDD HHWQI DQG KHUEHI DQ KHUVHARQG WUHH \ HDUWALP DV 9LFH 3 UHMGHQWDQG 6HRUHVEL
Rl $62 5 &DQDGD 6KH SUHVHQW SDSHY DWKH $62 5 $QQXDAD HHWQJ HYHY \ HDU 7KIV\ HDUV

SDSHU SUAVHOWG LQ ERW WH LQ SHIRQ DQG YIWDOMHWRQV Z DV HQWBIG 1 HZ 1 DEDVIHDQ
) XQHDUY DQG &XGE 6WKPMXUAVILRP +DZ DD +XP D\ P D -RUEDQ

' U 9%DUEDUD 5 HHYHV J DYH D VBXOI VR WH 2 WEZ D &KDSWURI \WH &DQDGLDQ - QMW | RU
0 HEWULDQHDQ 6\ GLHV WLV 2 FIREHUHQWBIG 6REGIHY DQG &LYIIDQVIQ 5RP DQ $WDELD 7KH
( YROMRQRI 5RP DQ DQG 1 DEDVBHDQ 5 HODMRQV DWH XP D\ P D -RUEDQ




* LDGXDVM
BV GHQW
6SRV@I KW

+H@R HYHU RQH 0\ QDP HLV7IQ0D $OBRRI
DQG —UHAHQWD DMILOHG D YDFKHRURI $ UV
GHIUHHZ W' DMAQPARQ LQ & DVWMEDO
6WWGLHV DM XHHQV 8 QYHUAW —GHAGHG
VR UMD IRUP \ 0 DUMUVGHIUHH IQ
&DWEV -QWHVXP P HUEHRWHP \ IRXUK
\ HDU —UHDFKHG RXWIR ' U 9DUEDLD 5 HHYHV
DERXWSXW/XLQ) DQ XQGHW WDGXDM
UHVHDURK SLRMPW2 YHUWH VIXP P HU —
UHVHDUAKHG SRWE®I WXG\ IRALDQG Z H
FDP H XS Z IW DVRSIE WDW-Z RX@
GHGEDWIP \ [LUAMVHP HAMUVR FRP SGMQU
0\ ILQDCSDSHUZ DVWBIG 7KH+ MRU Rl
$URKDHR®IIFDQ  RUN DQG $WMGHV
7RZ DUBV $ QAT XIMHVDWB KN -Q0 DUKK R
—SUHVHQMG P \ SDSHUDWNH
QTXIW# 4 XHHQV W $QQXDO
8 QGHUILDGXDM &RQIHUIHQAH DQG—Z DV
UHAHLYHG DVRQH Rl WH\RS SUIVHOWLYR
WH HYHQW

-Q $SUO —Z DV DVNHG VR SDUARSDM 1Q DQ IQWMXHZ DERXWP \
SUHVHQMRQ \RSLE WDWZ DV ELRDGFDVMG @/H \R &) 5& 5DGIR DQG
OWU SRWMG DV D SRGFDWWR WHU &DP SXV %-DW VHIP HQW
%H RUHWEUAQU P\ 0 DVMUV GHIUHH LQ 6HSWIP EHU —Z DV VHBIPMG
DV WH UHASIHOARI WH 5 REHIAVBXWHUDQG $Z DUG |RUWH

\ HDU DQ DFKIHYHP HQA-DP YHU KRQRXUHG R KRG $V D
JUDGXDM VWXGHQW —Z DV HBIPMG VR WH H HEXWYH WDP Rl WH
&OWEV * (DGXDW 6\WGHANERXQAO Z KHIH —KR® WH SRUMRQ RI
0 HQRUKIS &KDIU —DP DOR D P HP EHURI WH ( GMRUDOYRDLG R
WH &(5( 6 * LDGXDW $FDGHP F -RXUQDO Z KIFK KDV EHHQ LHYLYHG
DI WUD VKRUAKLDV

. KIBI-DP DVXGHQAQ &DWIEV P\ IQMHW @\ 1Q 1 HDU( DAMD
AYIQ) DWRQV DQG DUKDHR®J\ —P [QWUHMG LQ WXG\ 1Q) WH TNV

EHVE HHQ WH 0 HGIWULDQHDQ DQG 1 HDU( DWZ KIFK 4 XHHQV KDV
WRXIKWX® JIYHQ P H P DQ RSSRUMQMHV VR SXUXH $V D
JUDGXDM VWXGHQOW—DP  IRPXMQI RQ JDIQQU H SHUHQRH 1Q WH
IIHT Rl DURKDHR®J\ E\ UHDFKIQI RXWIR H| SHUV 1Q WH | HGS DQG —
KRSH R MRIQ D GLJ 1Q WH XSFRP IQJ VXP P HU JRUP\ 0 DVRU
SHVHDURK 3URMPW — Z L@P RAMINHO GHGIEDM P\ UHVHDUK \R D
1 HDU( DAMUD VW Z IW * UHHN RUSRP DQ FRQEFW RUD\ HWY —DP
YHY H AWG R FROAQXH P\ UHWHDUK DW4 XHHQV DQG — DP
KRSHXO 1Q JDIQQI HWHMDO H SHIHOFH 1Q WH IIHG Rl
DUKDHR®J\ GXUQJ P\ WP HKHH

7IQD $O6RRI




6 SRV KW

4 XHHQV &DWLFV

BVXGHQW 3 UHVHOWS W
8 QGHLI LDGXDVH

&RQI HUHQFH

&OWEFV\WXGHOW I LRP  DRIRW &DQDGD
SUHVHQWMG UHVHDURK SDSHWY/ WKLY SDVW
VXP P HUDWIKH LQDXJI XUDO/RUHDV

8 QGHLI LDGX DM &DWIFV &RQI HIHQRH
KRWMG E\ WH 8 QYHUW Rl 7RIRQIR

8 QGHUI DGXDM FOWEMV J DIKHIHG
YILXMDE® RYHU=RRP 1Q-XQH R \KDUH WHU
ZRWINZ I SHHWIWRP  YDURXV &DQDGIDQ
IOVMMWRQY 4 XHHQV &DWIEVZ DV
UHSUAVHOWG E\ WUHHRI W
&ROFHOWDVRLY/ * LDFH' XQFDQVRQ

%(G . DMHUQH3HADVHN %$

0$ DQGE&KUVURZQ %$

' XQFDQVRQ SUHVHOWG RQ WH GIYIOH
QDW(LHR! ' IRQ\ VXVIQ YDURXV* UHHN
WDIHGHY 3HADVHN RQ WH UH BPARQRI
GUDOADIQQ 1Q2 YIGVO HEZP RBKRVHV
DQG %4RZ Q RQWH RYHUDSSLQJ IRWP VIQ
WH WKHRUERI * HP RWKHOHVRI $WHQV

8 QLYHUAHV LHSUHVHOWG WY\ HDUZ HH
8 QLYHUAW RI %4MIK &ROP ELD

4 XHHQV 8 QLYHUMW

8 QLYHUAW Rl 7RIRQR

8 QLYHUAW GH 6KHIEURRNH
&DUBMRQ 8 QLYHUAW

0 RXQWS @/RQ 8 QLYHMW

8 QLYHUAW / DYDODQG

8 QYHUAW RI 2 WBZ D




6 SRV KW

S HVHDUFK &@W 7DN
D 7US VR $ UFKLYHV

8 SSHU\ HDUE@WIFV AXGHQW VRRN D | LHG
WIS WLV VHP HVMUVR WH 4 XHHQV
SUKLYHV W\ HDUMXGHOW Q' U $THAD
)IODQVFRXUH & 67  5HVHDUK

0 HMRGV H SRUHG SIHHVIWRP WH:
-RUGDQ5DIHYRRNY  6SHADCRRGIPMRQY
DV SDUARI WHUXQIW RQ 3DS\ IRBJ\ DQG
(SLIWDSK\  7KH KDG WH FKDQFH R GDI
WURXJK P RUHWDQ D GR] HQ P DQXVFUSW
DQG | WDIP HQW GDWQJ DV | DUEDAN DV WH
LOYHWRQ Rl WKH SUQWQJ SLHW DQG
IGHOW 1Q SUDPWAH VRUEDOMPKQLT XHV
DQG VKRUMDQG WDWKH. KDYH UHYIHZ HG
1Q GRXH

BWWGHOW | RXQG XQLYHU/DDP XVHP HQWQ
WH VSIGHY GUDZ Q LQR WH P DUILQVRI
WH &RBPARQV P RUH HDERUDW

P DQXVRUSW P DUINQJ FHURIQ | LIXUHV DV
KHUHVMEY DI DIQWAKH 9 DWFDQ &KXUK. 7KH
© ' RUGDQ5DIHYRRNY  6SHADO
&RBPIRQVLVKRXVHG Z IKIQ' RXIDV

/ LIELDY DQG LV RSHQ VR D@LHVHDURKHLY/
DQG YMVRWY/




