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, KRSHPDQ R \RX @HP H DIHH AWGWRJRWRWH: QG &IW IRUWH

DQQXDCP HHWQJ V 1Q $ XJ XVW&KLEDI R KRGV SHYVRQDADQG
SWIRIHWRCDOW QUIFDQRHIRUP H |, VSHQARYHU  \ HDUY DAKH 8 QLYHIW
R &KIFDIRIRUP\ JWDGXDWMWDIQQ] Z KIFK EXLOWKH | RXQGDWRQ |RU
PXFKR P\ SIRHMRQDOFDUIHHU 2 CHR! P\ IIAMBGDVDQAVXLSUVHY DV
DQ LOMODARCDOWMGHONZ DV WDWB LR HARU( YHDQ. MIDZD ZKR

SIRGHHHG WH WHFKQTXH R WRQGEDUGE] DARQ WMVRUIHG P HIRUD FRXUH,
KDG P WHG EHFDXVH, DUIYHG DWAKIFDI R RGHWP HWMWUOW , P D EHD

JRRGH DP SGIR KRZ WH 8 QYHMW R &KIFDIR IDFXOV DQG , EHTHYH
IDFXQOV DAP DQ' RWHU$ P HUFDQ XQYHIMWHY  VXSSRUMG

VWYGHWV 1Q WH WA V , ZDVDOR IRWXQDW VR Z RIN Z IW RUVEINH
FOWHV ILRP VRP HRI WH P RMAIQ XHOAWDOVRAR®RI MW R RXUMP H
"RAJIOVODWH 0D 7IHQGD -DPHV6 &ROBP DQ DQG: L@DP -

© IORQ DP RQ RWHY 7KHUP HQRUKLS KDV KDG D @VAQJ P SDRARQ
PH

21 FRXUH DV RXUVHPARQ FKDIU UHMUQIQ] VR &KLFDIR DOR SURP SWP H
VR LHOPARQ WH I HT Rl [OMQDWRCDCP LI UDARQ DQG HVSHALD® VRP HRY
WHVHP IQDAGHDV B\ WH &KIFDI R 6 FKRRORARBRIMV , DP UHP LQGHG
WDWE R R RXUHPWRQ DZ DGV WH+ 7KRP DV =QDQHANLY4-WWARRN
$ZDU> DQGWHe/ RXY: UK %-M\BDSHU$ZDUG  KDYH GHHS
FROOHPWRQY Z IWK WH &KLFDI R 6 FKRRCR! 6RFIRRI\ - $1WUD@ 7KRP DV
DQG =QDQHNE @QGP DN ERRN Z DV GRCH LQWH AW Rl &KIFDIR Z KIFK
SIRQHHHG VHYHIDONH. P HWRGY | RUP LI LDARQ UHVHDUFK WDWHP DIQ

LQ OHIADORGD: ) RUP LI UDARQ VFKRDLY 3 DN DQG 9K HFVWIERQFHSWRQ
R DWP LMWRQ FRQAQXHV VR VSDUN GHEDWM DQG LOVSILH IHYIMRQV E\ P DQ\
GDAQ] VFKRDLY LQ RXUVHAURQ

6SHDNQJ R DWIP IMARQ , FDQWKION Rl D EFWAUVHWMQ) WDQ &KIFDIR
VR QVEXW WL WHRUHWEDOFRQFHSW7 KDAEZ K\, KDYH LQYIWAG D UMQJ
WBUR! RXUILHG / XFDV' UIRXKRWQRZ DAL<8 6KDQIKDL Z KR KDV EHHQ
UHP DUNDE® SURGXPWYH LQ UHFHQAY HDWY DQG LV FRQGXPWQ) H AMQJ Z RN
RQ DWIP IMARQ LQ WH ( XURSHDQ FROM WERP HRI \ RX P D\ UHFD@WDAIQ
P\ OWFKDILEP HADIH , Z URW DERXWIKH QHHG IRUP RUH URVHDUFK RQ
WH* GEDBRXW 7R WDWHOG , (BH DOR LQYIWG $ P DQGD &KHRQJ
FXUHOW® DABY%&  Z KR Z URW D WRXJKWSLRYRNQJ HAD\  Z W VRP H
FRRUXCBKRRV ILRP KHUILHTGZ RIN' DERXWW \WDMBMQHWA 1Q 6 RXWHDW
$\MD 0DQ R XVP D IHFDOKHWRY R D WIWBM WDYHBIULQ » 7KH
7HP IQDO « SRUAD HGE\ P\ IDYRUMDRRU7RP +DQ\V , YHU

P XFK DSSUHFDW WH FUHDWYIW DQG VRFIRE] IFDALP DI IQDWRQ GVSM\ HG

1O ERW LOYIWG HAD\ V
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, DP DORKDSS\ VR VKDUHVRP HJ RRG QHZ V DERXVRXUVHPWRQEP HP EHUKLS : KHQ, EHFDP HVHPWRQ FKDIU
HBFW, QRWEHG WDWRXUP HP EHUKLS KDG EHHQ GHF@QQJ IRUDIHZ \ HDWY/ , QIDFWDVR! 0 D\ IMKDG
GLRSSHG EHBZ ,QHDUD VSUQJ ZHIRWP HGDQDG KRF P HP EHUKLS FRP P WWH FRP SRVHGR! , UQD
GIONKD,  MGHOAHSUIHVHOWYH  WH @M $QEKDXGKDY  RXUVHPARQ VHRLHEY WHDVXUHU DQGO L@
<DQJ 7KDQNV VR WH JHQHRVW Rl DQDQRQ. P RXV GRQRU Z HZ HH DE®I VR @XQFK D J LDGXDW AXGHOW

P HP EHUKLS GUYH 7KH FDP SDLIQZ DV D JUHDWXFFHW DVRI @W - XQH RXUP HP EHUKLS KDG UMHQWR

0 DQ. WDQ\V VR WH DQRQ P RXV GRQRUIRU\ RXUJ HOHIRVIW DQG VXSSRUNVDQG VR WH $ G + RF 0 HP EHUKIS

" UYH&RP P WWH IRU\ RXUHIHAWYHZ RN , ZDUP ® Z HBRP HD@QHZ VHPARQP HP EHLY HVSHAD® J LDGXDM

WYGHQW Z KR UHSUHVHQAH P RWG. QDP LE J LRXS 1Q RXUVHPARQ DQG IW I X\WWIH

$VPDQ R\ RX KDYH®DUHGE\ QRZ KDV EHHQ D VRXJ K \ HDUIRURXUVHPWRQ DV Z H RAWWKUHH

IP SRUBQWILI XUV IQ P P LI IDARQWXGIHY 5IFKDUG $ED $Q&KDXGKDY DQG-HIWH * 5HW 5IEKDUGZ DV
P\ F&VH FRODI XH DQG JRRG IUHQG IRUP DQ \ HDW DA EDQ. EHRIHKHP RYHGVR WH &8 1 < * LDGXDM
&HOMU , ZRINHG FRVHD Z W $QGXUQ) P\ WP DV VHPWRQ FKDIUDQG IQ IDPAKDG D] RRP P HHWQJ Z WK
KIP MVAD Z HHN EH RUH KLY XQWP HY SDMQJ : KIBI GVEXWQI P HP EHYKLS GUYH BJ MAEV $QDOR

P HQARQHG K1Y GHVILH VR VWBUAD O XVIE &HQMUDE XWHLY 8 QYHIMWe , GG QRAKDYH WH FKDQFH VR P HHW
“HI LQ SHWRQ 3GDVHVENHWP H VR UHDG WH WIEXWA 1O WLY QHZ VBMWMUZ UWQ E\ VHPWRQ P HP EHW DV ZH
FHBELDM WH Q/HV Rl WUHH GMAQI XIVKHG FRGDIXHY |, KDYH DOR RU DQJ HG D P HP RUDOHWRQDAS6$ RQ
SXIXW  Z KHIH VHYHQ FRODI XHV Z L@VSHDN |, Z DR WDQN DAY KR FRQMEXWG HAD, V DQG DI UHHG \R
VSHDN (' YHY RQH LV Z HBRP H\R RIHJUHP DUNV DWIMH VAWIRQ DQG, KRSHP DQ. Rl \ RX FDQ NIQ XV I RUWLY

VSHELDCHYHOW

/ HWAP HDOR JLYH\ RX D TXIEN SIHYLHZ R RXUVHPARQE | XOVDWM R DPRYMEN DALY\ HDUE$6$ P HAWQIV
7KDQW R - HDQ%-DP DQ  VRRQWR EH RXUVHPWRQ FKDIU Z KR VRIHWHUZ W WH SLRIWDP FRP P WWH KDV
RU DQJ HG VHYHLDOYHY H FAMQJ VWMRQY |, DOR Z DQWR WDQN VHPWRQ P HP EHLY Z KR VXEP IWMG VHWMIRQ
IGHDV WURXI K RXUVXUH.  WHVH RIWQ LOVSILH RXU\ HDUD SLRIWDP P 1QJ , Q DGEAMRQVR SDSHUDQG
IRXQABE®I VAWIRQY Z HZ LGKRWEXVIGHW P HMQJ DQGDZ DG FHHP RQ. WHKLIK® SRSXQUP HQRUQ)
QK DQG D MIQAHFHSWRQ Z IW WH $MD DQG $MDQ$ P HIFDQ VHAWRQ ) RUP DQ \ HDW QRZ  ( WQF DQG
SDADOBWMGARY (56 KDV.JHQHRXMD GRODWG VXSSRUNRURXUVHRARQ HYHQW DQG LV GRIQJ VR DJ DIQ WKLY
\ HDU 7KDQN\ RX VR WH ( 56 ®DGHY/ , Z LQEH LQVRXFK VHSDUDWMD Z WK P RUH GHVLSY RQ VHPARQ HYHQW

) ID® ZDWP FRQJ IDWOARQY VR RXUGQHZ ® HBFWG FRXQFLCP HP EHY/
&KDIU ( GFW( @ DEHW, $UDQGED 8 QYHWMW R 6RXW ) RUGD
6HFUHAVEL  7UHDVXUHU 6KDURQO 4 XIQUDDW* UQQHOXR.RWMIH

&RXQAD HP EHY ' HM ' HOBHDOS QYHIMW R 6 RXAWH.Q &DTRQID

%DQFDS$ 50PILH 8 QYHMW R 7H DV DASX\MQ
6\WGHONE HSUAVHOBAYH 0 HDAD +XUBGR1XH 5LFH8 QLYHMW

, BRNIRZ DUG VR VHHQJ \ RX DQIQ &KIFDI R 1Q $ XI XWV

?mekiz Whe ba[ je j*Wla jme fWj Y"\WH ": W Z 9eea#CWj d WIZ @Zo 7] ki LW e" WIZ 9"Wh¢
[BY @wWd 8[ W Wi \ehj~[ hkdmW[ hd] ikffej WIZi W[ Wzl Y[ j~tek] ~ekj j~[ of Wl f[ YW
j"Wlai je ekhYekdYbc[c X[ h WIZ[if[ YWD Yecc jj[[ Y*WH ODWZ W<teH i #0 \WbWIZ @V [ kd
Ac \eh: ;?2@ecc jj[["7dZH mH \ehC[djehd] WIZ Fe\[ii edWpW ed 9ec c jj[["WIZ Wb
I[Yjed 7TmWZ Qec c jj[[ c[c X[H \ehoekhj HRii meha WIZ Z[ ZYW ed$?[if[ YWD mWij je
HYeldp[ @N[kc"mte Yecc jj[Z[delc eki W ekdj e\jc[ je | :;2@ecc jj[[ Z[if [ X d]
ed i WKXW YWbj~ i of Wisl dY[H j~Wdai W m[ tbje j~[ 9ec c kd YW edi 9ecc jj[["m'e W] X " dZ
I XIWKj \kbZ[ i ]d e\ ekhMeHZ ed j~[ Cel[ d[miljjj[ O8MWIYW7$HW H p" 9”°[ d BWI] MEC 9e#
;Zjeh " @W 8] W WI" hdW9 karhWw" WIZ 7bY[ | Ik 97 d$<ehjme o[ Wi d Wrem" Nk[ c [ _9Ve "W
ANMB[ZeAQWIp[ ekhi[Yjed H Y fj ed# | Wla oek"Nk[c[_
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SLUKW QI 3RDAFV 0 REIMAHV DQG
,P P LJ LDQARRQUHIDAP
: HWIRZ HJ+\ DMEHIHQR &KIFDIR ) BRU YDMRRP
| HYHO* R 7RIRQR
R DP

0(1$ * GEDD LJWDARQDQG, GHOMAHV
: HWVWZRZ HJ +\ DMBHIHQR. &KIFDUR ) ®RU / REE\
/ HYHO* UHHQ &L WK,
R DP

$6$ , QMUDWRQDAD L UDARQ 6 HAWRQ 0 HORUQJ
| XQFK 5693 RQD _/ DR6]H&KXDQ
SP

, QMLLDARGQDAD LI WDARQ 5HHHHG
5RXQBREGN
: HVWRZ HJ +\ DMBEHIHQR. &KIFDIR ) BRU YDM@RRP
| HYHO* RG SHIHQR &
W sp

BHFWLRQHR@MDQWDOVLRIU % X
OHHWLQJ

: HWRZHUDW 5HIHQF\ & KORRIR Bl

/[HWO *ROG 5HJHQF\ &
R SP

(X¥RQPHQW WGKPIMJIJH DQG

" HWRZHUDW 5HIJHQF\ & KORRIR R

/IHHMO *RTEBG SXOFR
\W SP

OHPRULDO 6HVVLRQ LQ +
&KDXGKBUFGDBWED DQG -HJIIHU

" HWRZHUDW 5HIHQF\ & KORRIR R

/IHAWO *RRE RV
W SP
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-RLQW 5HFHSWLRQ H &/HRmMRIY

OLIWLRQ 6HFWLRQ RQ $VLD DC

" HWRZHUDW 5HIHQF\ & KORRIR R

/IHAWO *RBRE RV
W SP
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6 MMRQ 2 LI DA HU 6 KDURQ 4 XIOVDDW* UQQH@EREUH DQG - HWH <HK 1 RUKZ HWHLD 8 QLYHUAW
3UMGHU - HWH <HK 1 RUKZ HAWHLR 8 QLYHUAW
" WEXWDOW&RUH ' ) IHGV * HRU HVIRZ Q 8 QLYHUAW

« + LQGXWD DQG + LQGXSKRELD 7 IDQVQDWRQDODXWWRUVDUDQVP  LDFLDA) HG \ RXWK P RELT) DWRQ DQG
QDUWRQDDMSROMEY Rl WH 86 , QGIDQ GIDVSRWD « ' HEDGDWID &KDNUDERUN 8 QLYHUAW R

0 DWDFKXVHW $P KHUMW

«,P P LJUDQW DIDIQW\ P P LJLDQW' 0 DSSLQJ * HQHIDWRQDO? LHQGV Rl $QW., P P LT LDWRQ $ WAWXGH
DP RQJ +L\VSDQIE , P P LJLDQW « $QQ-1DQ 8 QYHUIW RI &DARWID 6DQ" HIR

«0 LORUW 1 DMRQDOVP V' 5DGIFDOGLIKW: 1QJ 3RMAFDOS DUAHY DQG $ QW LP P LI LDQWE HQAP HOW
&DVBARQLD DQG WH %4HDNDZ D 3URFHW » : DYIHU( VFDQGH® * UQOH@RAUH $@0 0 LKDL&HREDQX
8 QLYHUAW RI ) RUGD 3DX 0 DUL. ®VH 8 QLYHUAW RI =DUDJR] D

« 3ROAFDOBRVIMRQ, P P LJ LDQWS WXGHV VR 2 WHU, P P LI LDQW 1Q &KIBk &UMADQ $EHUR' RE D
5HYHFR 8 QLYHUAW RI 1 HELDVND 2 P DKD

5HVIWQJ &KIQD 6XSSRUAQ) 7UKP S" 0 DSSLQU 3RMAFDO, GHQAMHY $P RQJ +RQJ . RQIHW/ 1Q VKH
8 QMG 6 VWA . HQQHG &KL SDQ: RQJ 8 QLYHUMW RI 6 RXWHUQ &DARWID 0 DI JIH 6KXP
3HQQV OYDQID 6 VK 8 QLYHUAW 3HQQ 6 VI ( UH %4-KUHQG &REBUH

0(1$*/29%8/ 0,*5$7,21 $1' ,' (17,7,(6
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3UMGHU $\ VH 3HUKDQ. LINF ) RUGD , QMUODWRQDOS QLYHUAW
' IVEXWDQW 1 HGD 0 DIKERX®K 8 QLYHUW RI %4UMIVK &ROP ELD

« ( QI DIHP HQAZ VK P RVTXHV DQG | DIV EDVHG RU DQ] DARQV %HRQILQI  DQG IGHQAV RI VHFRQG
JHQHDVMRQIP P LIWDQW ILRP WHO (1$ WHIIRQ $®H D\ . KDAT /R R® 8 QLYHMW 0 DU @QG

o, PDIIOHG' HWMDMRQV 7KH5RM Rl &R@HFWYH , P DI LODVWRQ LQ 6 KDSLQJ ( P LI WDWRQ DQG 5 HXLD
$P RQJ ,WDQDQV e 6DWD +RWP R LOHDG 8 QYHMW RI 7RIRQR S o™ E£



FROWE
* 7KH @QYHG H SHUHQFH RI |HP D® FRAE H HGXFDWG , LDQIDQ LP P L WDQW Z VK [ DMK EDVHG

LIQOAMIMWRQDOGVFUP LOOMRQ + +RP D 6DGLL 8 QYHUW RI &DARWID , UCH

* 3DGMQIDQ 0 LJWDQW IQWKH 8 6 $ 6 RFIRBRILFDOBWG. R 6LBIQFLQJ » / RXLVH &DIONDU
0 DU XHMA 8 QLYHUAW

«7HP SRUIDU 3LRWIPIRQ WKLRXJIK ' HHUHG ( QRUFHG' HSDUAWH ' (' IRU3DGMAQIDQV LQ VWH
8 QWG 6\VIWAV + 5DZ DQ $ DU 8 QYHMW RI : DVKIQIVRQ

(19,5210 (17 & ,0$7( &+$1*( $1' 02%/,7<
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3UMMGHU -DN\H: DWRQ 8 QlYHUIW Rl &DARWID 6DQ" HIR
" IVEXWWDQW. DWU Q 0 F&RQOHD 8 QLYHUMW Rl %4IMIK &ROXP ELD

«(YHUERG 0 RYHV &QP DM 1 HERUNV DQG 0 RELIW LQ +RQGXWDQ &RP P XQMHV « / RUQJ -
7KRP DV 3UQFHVRQ 8 QLYHUIW =IDQJ ; X <D® 8 QYHMW 9DKIG 6 DVIBULIDUG <D® 8 QYHUMW
0 LFKDHOR SSHKHP HU 3UQFHVRQ 8 QLYHUMW 1 LFKROV $ &KUMBNLY <D®1 8 QLYHUAW

« VW 7RR + RWR , FRUSRIDWM &P DMl &KDQIH DQG , P P LJ LDQW QFRUSRUIDARQ LQ WH 9 DA R
WH6XQVs $QEHZ 1 /H $U] RQD 6 VIV 8 QLYHUIMW 7HP SH

«5HP DJIQIQJ &@P DM 0 LJUDVMRQ ' LVFXUAYH DQG ( P ERGLHG 5 HRUHQMRQV VR / DQG 7KURXIK
* DUBHQLQU Z WK 1 HZ FRP HU<RXWK Rl &RERXU- 51DQQ/ RIQRQ 8 QYHUMW Rl &DODU  3DADYL
YDQHMH 8 QLYHUIW Rl &DODU  &KHWID . KDQGHZ DO 8 QlYHMW Rl &DADU 0 HIKD 6DQ DO
8 QLYHUAW RI &DADU 6DQIOX ' XWD 8 QYHUMW RI &DADU 3UDMP 6HQIXSWD : HINOXQG
6FKRROR! ( GXFDMRQ 8 QYHUMW RI &DJ DU

« 5 HVIGHQADOD RELAW DQG &RP P XQW 5HFRYHU $1WAU' LVDWHY $ P IGW\EKDQILQI &QP DAV
7KH&DWHRI 1 RUKHWQ 1 HZ O H LFR* ' DQHO- HQ\WV 8 QIYHUAW RI 3HQQW ODQD

*7KH 1 DUDWYH Rl 6 DIHW DQG 5HMIHQFH +RZ &Q@P DWW + DYHQV) WDP H ( [IRUNV VR $ FFRP P RGDWA

&QP DM 0 LIWDQW » ( @ DEHW . LHWMU +RRG &R@UH 6DBK $KP HG 0 LEKLI DQ 6 VWA 8 QLYHUIW
( @ DEHW ( NOXQG 3XUGBXH 8 QLYHUAW
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$WIP LOMRQ , P SHUHPWEXW QGLVSHQVDE®!

% / XFDV' IRXKRW1<8 6KDQJKDL

6 RAIR®J MV GR QR HQHLDE @\H WH FRFHSWRI DWIP LOMRQ DQG Z KDWMHYRNHY £ DVHQMH R IRIFHXO
FX@XWDOBW DQG RQH VIGHG FKDQIH 1L QRASXUSRVH XCHIDVXUH 7 KH KMRUFDOUHARUG LV 1 LGBIG Z WK

DWIP L OMRQMASROAFDCSLRMPW WDAKDYH UHVXOMG LQ J UHDAKDLP V VR RIKHUKXP DQJ URXSV GHHP HG
GILIHHQADQG SUREGP DAF $ Z DUGQHW DI DIQAWDWIP LOWMRQUE W SROAFDCDFFHSVIARQ LY WXV Z HOMVILHG
+RZ HYHU VFKRDW R DMP DMRQIQWHOM % DG WRHQMU KDYH JHQHD® P HDQAVRP HWLQJ
GLIHHQWDZ D\ [UIRP DWP IMWRQ DV SURVFUSWYH FRQFHSWDQG D SROAFDOSLRWFWO \ 1P SUIMWMRQ KDV RIWQ
EHHQ WDAP LI UDWRQ VFKRDLY SUHYIRXV® XQDFTXDIQMG Z WK WH P RGHLQ VFKROUD GH IQWRQ P MEINH IWRU
LW SROAFDO SUMVRUSWYH XVDJI H DQG WXV GVP W/ IMRXWR KDQGV 7KLY, Z DQAR EUH® DUXHKHH VD

P MENH $\MP IOWRQ FDQ EH D SRZ HUXCDQG XVH XCFRQFHSWE DL XDE® P SHIHFWEXWKGAP DO

LQAVSHME®!

,QWH V P LJUDMRQ VFKRDLY 1Q WH 8 QMG 6 VMY WBUMG VR WXG. WH VHARQG J HOHIDARQ DQG UHD@ HG
DWP (OWRQYE: Z W LP SRUBQAE MV 1LRP WH SUHVFUSWYH QRARQ MVWP HOARQHG $ FRX@ EH XVH XAQ
GHVFUELQ) WH VRADOUHDON WH GAVFHQEDQNV Rl SRAW PLIUDARQ : KDW\E MM \RRNSOFH H DD
DQGZKDAGRZHP HDQE\ DWP LOMRQ\RGD, " 4 XIWMP SO Z HUHHUVR WH | DPWKDAEP P L1 LDQN DQG WHU
FKICUHQ FRQAWRQDCRQ WHU®D DOAMDMY DQG YROXQEY HOM DWGHVACDARQ DQG P RGHDMG B\ WHU
HWCQRUDFLDCDQG VRADCFOW EDANI LRXQGV WIQG VR GR Z HTIQ WH FROMP SRUDY 8 QWG 6VBMY ( P SIUEDO

G QP IFVR DWIP [DMRQ GR QRAHQUEICD P HIMY) SRAIQ Z KIFK P P LJUDQW GVH WHP VHOYHV £ LDWHU WH
LHO RQ DQG DUH W QDBIG B\ HTXDOVRARHFRQRP [ RSSRUMQMHY EHVE HHQ LP P LT UDQARWL 1Q DQG QDWYH
SRSXOMRQV DQG QM LRXS EGQEQ) LQWLP VR VRFIDAHDMRYY , QFUHDVQ) VP LMUW LQWLP VR FXOXUDO
SUDPWEHY Z MK CDAYH SRSXOMRQV P D REFXU EXWEX@WDOGLI HHFH ILRP Z KDWY FROUGHIHG P DIQAMDP

P D SURVSHUDQG HQGRI HQRXV® HYROH LL LY QRAKHDYLO VA P D HG GHSHQEQI RQWH UHJ LRQDCFRQM] WQ
ZKIEK WH XQR®G 8 ®P DMD  LOM.I HHIDWRQDCP RELON DQG IHDMRQDCDP DO DP DARQ LQ [ UHQGWKISV DQG
XQRQVP D ®DG R DVHOHR EHRQILQ) DQG IGHOMIFDARQDV K\ SKHODMG $P HUFDQV

$WIP IOMRQ LY Z RUMZ KIBI Rl LQMBPVYDOFROUGHIDWRQ EHFDXVH TXIWIMP SO MY D SRZ HIXCDQG BQJ
WP XQGHIPXUHQADPWYHD VKDSIQ) WH FRQMP SRIDY 8 QWG 6V DQG: HMMUQ ( XURSH VHH EHRZ
7KLV P RAVDIHP D' QRAWHVRQDWM Z I VRAIRBRI MWV 1Q WH FXULHQAAP HV Rl VHHP 1QI® HYHU LIQFUHDMQ)
SROWF] DARQR! [P P LJUDWRQ $QG\ HWZ KHQ VENHQ VRI HWHU UHVHDURK | 1QGEIQTV DWKH IQMIHPWRQR! P DQ
VRADOHHQAH HGV + HEGXFDWRQ DQG DFKIHYHP HOAIQ VRFKRRY DQG XQYHIMMHY @ERUP DUNHAIQMI LDARQ
VSDWDCDQG QHI KERUKRRG DWIIGP HQWIQMUP DUIDIH @I XIMWE DFTXIMWRQ LGHOMN FKDQIHVR QDP HDIHZ
1QWH 8 QWG 6\VIWA DQG: ML ( XURSH VXJ J HWKDWAH QI B P RWAIP SRUBQAG. QDP IF DAS@\ DP RQYJ
WH GAVFHQGDQWR! [P P LJWDQW IQ RCH R 1QMU HOHIDARQDOSURI UKW DQG J UIRZ 1QJ IQFOMRQ ' UIRXKRWDQG
1HH YXFFD DQG" LIRXKRW , GRQRVZ MK WR SXWRLZ DUG DQRYH® IR GV KRZHYHU \ HV
SDWALQV R HCRUDFIDOVH] UH) DAWRQ 1Q FHIRIQ P DU LD HG QH KERIKRRGV DQG GVFUP IQDWRQ RQ MERU
P DUNHW UHP DIQ DQG VRP H HWQRWDALDQ) LRXSV P DNH TXIENHUSURI UIHW WDQ RWHY P DQ IQGNIGXDY RI
[P P LJWDQNV RWIQVP D VAMOSHIFHYH VW P DA DWRQ LQ WHUHYHY GD\ @YHV HYHQWRXIK WH  H SHIHQFH
XSZ DU P REIOW FRP SDUHG VR Z KHH WHUSDUHOWV WBUMG  DQG\ HWVXFK VHI LHI DWQJ G DR LV DWiKH
VHARQG J HOHIDWRQ GR QRAFRQMIMW D P DWMUWHOG 5 DIWHUYROQEL P LI UDQW DQG WHUGHVFHQGEDOW 1Q
: MM CEHDORAHMAY GR Z HOE\ P RWARIQEDUGY DV SUHAPWG XQGHUS$ @D DQG 1 HHE Qv
DWIP IOMRQWHRY (P HUJIQ) HVIGHQFH RQ WH FROWP SRUDLY WILG JHOHIDWRQIQ: HWMLQ ( XURSH ZKHH
WH GOV LQ UDWAKRMIUH KDV EHFRP H UFKHUWDQ 1Q WH 8 QWG 6 ViAWY ViXJ J HWAIKDWIKH J UDQGRKIGBLHO RI
[P P LJUDQW Z LOINHO H SHUHQFH DWP IOWRQ DEHWQ GLIHHQNRWP V DQG VR YDU 1QJ) GHI UHH DFLRW
RW LQV DQG GAVWWDWRQY =KDRDQG' UIRXKRW
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$WIP LOMRQ , P SHUHPWEXW
. QGLVSHOVDE®! &RQWEB

$WIP LOMRQ 1Q IW FXUHMWFKROWD IRP $@&DDQG 1 HH 1 HHDQG$ @D U-P DIQDQLP SHIJHFW
FRQFHSWKRZ HYHU $V, KDYH DUXHGHOHZKHIH ' IRXKKRW D E  MGRHV QRAENH FXOXWH
FROPWYH EHRQIIQ) DQG WH Q/HG H SHUHQFHVR! [P P LJUDQASRSXOMRQY YHY VHURXMD GXH\R W
EHKDYIRUDCDQG GHP RIWDSKIE IRFXV $GAMRQDD  WH UHDMRQWKLS EHVE HHQ SROAFDOSRZ HJ WH DMIXGHV
DQG EHKDYIRW RN QRQ [P P LI LDQACDAYHY DQG DWIP LOMRQ UHP DIQV VRP HZ KDAKQF®DU DQG DWP LOMRQ
WHRY WXV IRXQGV IWHD UDWHULEHT XISSHG VR SLRYLGH D IX@XQGHIAMBQAQ) R WH SRZ HIXCZ DYHR
QOWIVP WDAKDV VZ HSWKLRXIK WHS 6 DQG: HWMLQ ( XURSH IQ WH @WWE R GHFDGHV DQG WH

SROAFL] DWRQ R WH ERXQGEDUHV R WH LP DI LOHG FRP P XQW R WH QDARQ WIW KDV EURXI KWRWZ DG
&HIBIQ HP SIUFDOGHYHBSP HQV VXK DVWH QHZ. ( XURSHDQ @MUDWUH RQ WH « LQMI UDARQ SDUDGR *

GREXP HOWMQ) KRZ P RUHKLIK® HEXFDWMG LP P LI UDQW SHUFHYH P RIH QRAGMY GVFUP ICDWRQ FKD@IQIH
DWXP SWRQV Z IMILQ DWIP [OMRQ WHRUHY UHI DUEQ) WH ANV EHVE HHQLP P LI IDQMVRFIRHFRQRP IE

DMILGP HOADQG WHUVXEMPWYH H SHIHQFHV R EHRQILQ) 6 FKDHIHUDQG . DV " LRXKRW

" HVSIW WHVH VKRUFRP 1QIV DWIP LOMRQ UHP DIQV SUHFLRXY DV DQ RU DQJ LQJ FRGFHSVWR WIQN R LP P LI LDQW
IQFOMRQDVDFRP S®f P XGMDFHWG SURFHW RSHUDWQJ DAIMH LOMIHPWRQ R P XGAS®! HP SIUFDOGRP DIQV
MDWIEDARQ LQ VFKRRY DQG GERUP DINHV WH | RUP DARQ LQ VRAIDOQHVE RNV DQG FXOMUDOGL HHQFH
VXEMPWYH LOFOMRQ DQG LGHWV VKUW 7 KHVH GLLIHIHQAHP SILFDA DFHW FKDEBHQI H P DIQAWHDP  VRAIDO

VAHQAILE SIDPWFHY RN WH GYIMRQ R LOMBFWDODERU DQG UIHQGHURW DQJ LQJ FRQFHSW DQG WHRUHY P RUH
IP SRUBQAMDQ HYHUVR EUGT HKLIK® VSHADQ HG HSMMP LE FRP P XQWHV 1 VR WIDADWP [OMRQLY 1Q 1 DFW
IP SHJHPWEX\WDOR [QGEVSHVDE®

,QFRMQ) , Z MK VR VDOW WHP HP RY R 5IFKDUG $ED Z KR KDV UHFHQW GIVKY 51FKDUG Z DV DVRZ HIQJ
LOMTBPDA LI XUH DQG XQERXEWED RQH R WH P RAAP SRUBQMAKROL/ LOYRIYHG LQWH UHYLYDCR! WH
FROFHSVR| DMP LMARQIQ $P HUFDQ VRAR®I\ DAMH WD R WH FHQMU  +1V SDMQJ ZHIKVRQP\ P IQG
DV, WSHGWHVH YH) Z RUBY DQG | HHD VHOWH R WHP HQGRXV LOM@MPXDOGHEWDQG J IDAMGH , KDYHIRXQG
DQG FRMQXHWR 11QG P\ VHD UH UHDAQ) 5IFKDUEE RINIQWHFRXUWHR P\ RZQ P DUHI) DWW KLIK®
FKDUDAMUIMAE EGIQG R HP SIUIFDOLLI RU DQDOWFDOSUHAMRQ KIMRUFDOGHSW DQG YLYIG WRY W) DERXW
IOFRUSRUDARQR! P P LJ LDQWSRSXOMRQV LQ P XOAS®! VRAIHAHY &RQMP SRUIDU VRKRDUKLS RQWH VRFIDO
WDMRRUHV R P P LJWDQW P LIQH IQFOGHG WIIQGY RQWH VKRX@HW R 5LIFKDUETP 1QGV DQG Z RUGV +LVZ RN
SWRYIGHV XV Z W, D WHP HQGRXV® UFK GU DR\ VR HQI DI H Z WK DQG EXI@ RQ DV Z H FRQAQXH VR VIMYH R
XQGHUAMBQG WH GAVAQ. R LP P LI UDQW DQG WHUGHVFHQEDQN DFLRW WH 8 QWG 6VIWA © HAWMLO ( XURSH
DQGEH RQG

1HZ <RWN -XO
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$ 5H GIPURQ RQ 6 VEVBM/OHW

% $P DQGD &KHRQJ 8 QLYHWIW RI %UMAVK
&RXP ELD

P DUNHG WH RN IFIDOFRQFOMRQR! WH GHDGH ®Q |, %HBQ) FDP SDLIQ OXQRKHGLQ E\ WH81
SHXIHH$IHQR Z WK WH DP EMRXVDIP VR « HOG WIMMBMQHW Z IWIQ WIQ\ HDLY « $FFRUEQ] VR LOM.ODARQDO
@Z DWIMBM SHIRQLY VRP HRQH » Z KR 1V CRAFRQUGHHG DV D QOWRQDCE. DQ. 6 VDM XQGHUWH RSHIDWRQ
RIW@Z » : IMRWAW HOKLS 1DP RXM® SURQRXQFHG E\ +DQUDK $UHQGADV « WH UL KVWR KDYH LI KW «
WIMMBM/ SHRS®! DLH RIWIQ GHSUYHG R QXP HIRXV W KW DQG SIRMPWRQY LOFOGEQ] HEXFDWRQ KHDOMFDUH
HP SB P HOWSROAFDOUHSUWVHQMRQ 1UHHGRP R P RELONV DQGP RWH : KIGI WHH KDV EHHQ P DNRUSLRI LW
1O WH UHGXPARQ R WIDMBM/QHW Z RUTY LGH RYHUWH FRXUH RN WH FDP SDLIQ WDQNY VIR FRXQMEME
U MDWYH UH RWP V DQG UHI MADARQ HIRUV WKLY KXP DQ W KW FUMY SHOAMW ) XUKHU Z W QHZ IRWP V
P RELON DQG GVS@FHP HQWDQG WH WWLQ VR LOUXOUW R VRP H FRXQMEVEEIM] HQKLS @ZV QHZ FOMHVR
WAMBM/GHW FROWOXH VR HP HIOH <HAMBMWBM/QHW UHP DIQV D P DLI LQDT} HG DQG QMBI XQGHUAMRRG W/XH
IOFOGEQ) Z IWIQ DFDGHP L VRKRDUKIS

0<)$7+(5@&5(&25" 2) /$1' ,1* ,1
&$1%' $

, P\ VHD KDG QHYHUHYHQ KHDUG Rl WH WP XQWO, Z DV Z HOIQR P\ XQGHLI LDGXDM GHI UHH |, WZ DV RQD OWM
IOP\ \ RXW WDW GVFRYHHGWDAP DQ R P\ IDP 1® P HP EHY IQFOGEQ] P\ IDWHU GG QRAKDYH
SDWSRUV ILRP WHUELM FRXQM Rl 94XQH.' DUXOADDP IR ZKHHWH. HP LI UDWG EHI LQQIQ) 1QWH
VDG V 7KV VWKFNP HDVRGG JLYHQWDWAKH. Z RX@ KDYH KDG VR FLRW LOMUQDWRQDCERUEHY 1Q
RUGHUVR VHWBI LQ &DQDGED |, BDUOHG WDWKH. GG QRAKDYH SDWSRUV EHFDXVHWH. GG QRAKDYH AW HQWKLS
~ QRWURP %XQHLRUDQ ZKHHHIH 7KH ZHH « WMMBMY » 7KLY UHYHIARQ P DUNHG D SDIDGLIP VKLUWQ WH
ZD. WDW XQGHIAMRRG FIMI HOKLS DV, FRX@ QR GRQJ HIVENH | RUJ LDQWG WDWHYHY SHYVRQ LY QHFHWDUD
QHDWD VBRWYG LQ/R WH SROAFDCP HP EHUKLS R DAGDVARGH QDARQ WM WIDAHYHY SHW/RQ DXVRP DAFD@®
®UD® EHRQIVVRP HZKHH 0\ SLIRHWMRQDCFRP P WP HQAR WXG [QJ IV IQVSILHG E\ D FBRVH SHWRQDO

FRQQOHPARQ VR WH MXH - &KHRQJ DQGIQP\ ZRWN, GREXP HOAKRZ \WIWIBMY SHRS®! HQIDIH O
SROAFV DQG FOIP V P DNQJ LQWH IDFH R DENMPASROAFDCH FOMRQ

S, o™ Ef£
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$ 5H GFMRQ RQ 6 VIVMBMOHW &ROWE

%4 $P DQGD &KHRQJ 8 QLYHUMW RI %MK

&RXP ELD

62858&( 81+&5

7RP DINWH OXQFK R WH , %H®RQ) FDP SDLJQ WHS8 1
SHXIHH$JIHQR FRIDERDMG Z IW WH 8 QWG &RBRUY/ R
%-HOHMRQ RQ D VHIHV R SRAMY DBQJ Z W DYIGHR 7KH.
|HDMUHG KLIK® VW@ HG GLDP DWFD® QAP DIHVR SHRSG!

P XW P RMD WDADG HG WHUERGH IHE® FXUBG KHSGMO
P RXQMG RQRS R WBQGV DRXD® URIAQ) DVIL WH ZHH
JEEHV 7KLV EL DUH REMPALEDARQ R WIWIBMY SHRS®I LV D
WELN FROADWR WH WMBM/ SHRS®, KDYH NQRZ QWLRXIK
P\ @HDQGP\ UHVHDUFK

&ROADY VR SRSX@UDGYRFDA P HADILQ) FOIP 1Q) WDW
WWMBMW SHRSG « EHRQJ QRZ KHH RUDIH* LYIME®F  &KHRQJ

D WHFRP P XQWHV, ZRINZ W KDYH\WRQ) FRQYIFWRQY
DERXVWKHUDMIFKP HOV VR WHUDQGY FRP P XQWHV DQG
KHMUH &KHRQJ HAWDO ) XUMHP RIH 1Q UHVSRQMH R
WHUDEMPWSRQAFDCH FOMRQ WH DLGHO® FUDWYHD DQG
EWDYH® SROAFD® P RELD} HVR P DNHFOIP VIRUUHFRI QURQ
VRP HAP HV1Q Z D, V WDWKQUHMB! DQG GHODWILDQ H WH FRERQDO
IRXQGDARQV Rl RXURXUHOAA VWP Rl QDWRQ WM &KHRQJ

E 7KWRXIK JUDWURRW FRP P XQW EDVHG UHVHDUFK
SDUHUKISV , HQGHDYRXUVR VXSSRUNMH NQRZ BIGI H FUHDARQ
DQG LQMBFWDOBDGHIKLS FOSDAMHY R WIDMBMY SHRS®! Z KR
KDYHWDGMRQDID EHHQ VSRNHQ RQ EFKDOR! Z IWIQ VFKRDUD
DQG SUDPWARQHUVSKHLHY 6\VIWMBM/ SHRSGXE SROAFDOYRIFHY
DUH FHQADO LDWHUWDQ P DU LDOVR GHEDW DERXWFIMY HQWKLS
DQGEHRQILIQY

$57,67,& $&7,9,60 : 25.6+23: ,7+)250(5/<
67$7(/ (66 <287+ ,1.27$.,1$%5/8 659+
0$/$<6,$ -8/<
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'U -HHU* BHLW t 3RIHVVRU KRHRILARFLRORJ\
DQG 5HDUQHRIBUVRU KRHRIL YWV K Q L FDW, PRPQ JQ G
30ROLBWGLHV WK HH®Q WY RRE QRV

%\ HOQH % O0ORIKBQ 3HWLW\ RI %ULWLVK &ROXPELD

“HIIl SMEWV FKIRICSODRQ DRPRJIU L QH T X DHOULWW\ DQRAGV GR.Q O\
KHOSRIG/KADSH RXU ILHO G H B XDVWRX@WHRRIMHTKEN U

LQFOXGLQJ PH DANYHRARIRLD LMRIWULQHTXDOLW) DQG

SXEOLF RSLQLRQ "SZUHWQFWRB (B0O68 EDHWWG &DQDGD " RSHQHG

QHZ HOQXHDONV SW FIH WLPH Z\W HRY \P R\DR QYOGOL NV

IRFXVHG ROH(X@&NIZULWLQJ FKDOOHQJHG DVVXPSWLRQV DERXW
FXODO BALQJV+s RDVALIRIQY SXVRLQR RW DAL P FDWILR Q

SROLBEDERXUHBWDUMNMNUXBW LQHTXDOLWLHYVY +LV FRQWULEXWLRQV Kk

SXW &DQDGLDWRQLRRP V¥FKRODYHBERBRQRQ AVWMEKKWURXQG WKH JOREH

“HIl ZDVHPRKDQ D \RFRROYWWLERM/RVKLP DV D QUIXEEH UXOO WILRQWVDER)

JOGX VFKRRO BHYGHKULVHBEWLHG ZLWK D W\SW WSHEX\E) BIGOO HWQ G

LOQRGLE®ONM BGNIRU P\ IHHGEDFN R QV2RWX HQ\ HSEVE HRXMDUN \ 1P 6 UHNY \
WDJH RI RENOLRQVKUS QJ P\ 3K'HKHR WHIURQ P\ GDNVRQ V¥ RAHP HNQY
WKRXJK , ZDMG EQNDDKH QWY RRR QAV+H BIGNIGD UXW VR Q V"D E R RWM PK \8
WWEOH LRA@ICAD 1D O\DLQIGD BHIMWEL O LW ZEW W \WRHEDLP Rl PDNLQJ

WWRRQJHU

"H RIUODSWHEDDY ZKHKH KHOG WRHIB@FEKDLU LQ &O5QBE L DWELEVO)
XQVK IDUGWGHQW EXW KH PDGH WS B/AK RRUPPW QEGEZ QWK Y LVLMAULQJ
DOXWQLQJ WWRWH LU@ID DQWEHWR| &DQDGLDQD LQ WKH PLGGOH R
VXSSRUW GXWUWQP K RDWHQD ERMHU.Q KRPVH® DV D VFKRODU

(HQWDZKHQ ZH GLGWQ (M THYV/SIHFLD O O\ E IR XRW RBIBEOW VP L QDLGPW L J L
LAEWWLRQ -HII HQIJDIHGCOOKRRIK WL WK JRR G LKRXIVBRIOHHD JLQH VDRIWL P F
RXPWRPHVHHMEFERQRPLF VHOHFWHRQV®BWRXDE RPD@MWKHHWY +H GLGQ@EV
D\ R FULWLTXH EXW KHW/SRORW+RYNXWUIIBRMEWFFDVLRQDO VKL

DOZD¥VDPH ZIZWRNOW LI KLV H\

-HIEV VFKRIODZRWO ISIUF DQ G HREORED PG UHR W BHYRW\PH OLHV RYLRAL

DQG PRWMMLSH VKDSHG P\ WKLQNLQJ FKDOOHQJHG P\ BVVMHMPAWIOR
GHHSO\ PLVWHG DR)BERIH PUEHI
S, o™ Ef

E



1 0(02% 2) 7+5(( ',67,1*8,6+ (" &2//($*8(

SHPHPEHUIRQ)B\BWYR W} KBIHUW
%VHDILDH=L3 @MY W\ R QAW

, ZDV FDXJKW LQD& LMEGORBHWIKHQ , OHDUQHG RI RIK-HH IS\DVHV/IL\@ |
ZDV KLJKCH EFRWLK LQ KLV KRPHWGW B EHBQRMNBRMPMD QG LQ WKH DFD
XS XQWLO KLV VXGGHX SODVHQJ KM DO/DWAR AL QJ G H SD® WRIHD W
6RFLRORJ\HIDQMW YK H 0XQN 6FKRRO R I++0 R IX\BZIHDE UK S W @GRORQ H D
GRZQ VKLUW ® Y& DVINITREV HDN KW (DUOLHDUWH ZVNSSUIRQI W
SHPRWKLV QHZ ERRN BKLVDOHD D @RRHND B @ NEMEHF WV RXHKVEWR PXFK
HOQWKXVRDD/QRRWP KH ZDV LQ DEQRYLLPD 1LIVOWDBWKDY QRZ JRQH

O\ YHU\ ILUVW WLPH LQWHUDFWLQJ ZLWK -HIl LQ SHUVRQ ZDV DW
LFHEUHDNHU -HII DVNHG ZKDW GULQN , ZDV KDYLQJ DQG KRZ LW
GRQEW JHQHUDOO\ GULQN £+ DQG LW ZDV D VWUDZEHUU\ MXLFH E
, KDG QR LGHD ZKDW DOFRKRO LV , WROG -HIIl LQ FRQILGHQFH W
NLFN WR LW « 7R P\ VXUSULVH DQG GLVPD\ -HIl ZDV LPPHGLDWH!

WKH VDPH EHHU MXVW WR WU\ LW , FRXOG VHH UHVHUYHG UHJUH

ODXJK DERXW LW ODWHU 7KLV LV FHUWDLQO\ QRW WKH EHVW H]
OLNH DV D FROOHDJXH DQG IULHQG KH ZDV NLQG FXULRXV DOZ
VLOO\ WKLQJV

$OWKRXJK , KDGQEW JRWWHQ WR NQRZ -HIl IRU YHU\ ORQJ , ZDV
KLP DERXW RXU UHVHDUFK RYHU WKH ODVW WZR \HDUV DQG OHD
VWXG\LQJ LPPLJUDWLRQ DQG HWKQLFLW\ I[URP D FURVV QDWLRQD
LQFRUSRUDWLRQ LQ &DQDGD WKH 86 DV ZHOO DV )UDQFH DQG $X
WKH UROH Rl VRFLDO LQVWLWXWLRQV LQ VKDSLQJ LPPLJUDQWVE
FOHDU WKURXJKRXW KLV LQIOXHQWLDO ERRN :DUPWK RI WKH :HOF
7KRPDV DQG =QDQLHFNL %RRN $ZDUG IURP WKH ,0 VHFWLRQ -HII |
OLVW Rl UHVHDUFK LQWHUHVWY DQG LQ WKH ODVW WKUHH \HDU
SROLFLHV DQG VRFLDO ERXQGDULHV LQ JUDQFH DQG &DQDGD WR
OH[LFR -XVW ODVW \HDU KH HYHQ DJUHHG WR SDUWLFLSDWH LQ
QDWLRQDO FRPSDULVRQ EHWZHHQ 86 DQG &DQDGD +H SURYLGHG
DQG , ZLOO GHHSO\ PLVV KLV H[SHUWLVH JRLQJ IRUZDUG

2QH RI WKH ODVW WLPHV , VDZ -HIIl ZzDV DW D FHOHEUDWLRQ RI K
6FKRRO ZKHUH , DOVR PHW 3URI 5LFKDUG $OED ZKR GHOLYHUHG
DQG WKH DXGLHQFH FKXFNOHG ZKHQ 5LFKDUG VKDUHG DQ DQHFG
WKH ILUVW WLPH IURP -HIl ZKHQ WKH\ ZHUH ERWK VWXGHQWYV DW
KDYH QRZ ORVW ERWK RI WKHP , ILQG FRPIRUW LQ NQRZLQJ WKD
LQIOXHQFH RI WKHLU NLQGQHVYVY RQ RWKHUV ZLOO DOzZD\V EH UH

S, o™ Ef£
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SHPDWNRQ VDKM I3QJ RH\-BHILWN

%\6X]D®Q@RGHO

3RIHVVRU DPHWEBWWPHQW R B GREL\W O R J\0 D V WDVRKR/KARU

5HV HXUS V VVRIF LEOHOQW RS BODRQ ,QHT X RO\ B3@MEW3 RI &D O |RYQQB

W LV ZLWK JUHDW VDGQHVYV WKDW , ZULWH LQ PHPRU\ RI -HIIUH
KLIJIKHVW FDOLEHU )URP WKH ILUVW GD\ WKDW , FRQWDFWHG KL
&RQFHQWUDWLRQV LQ /DERXU ODUNHWY DQG 7KHLU ,PSOLFDWLR
KHOSIXO DQG HQWKXVLDVWLF FRUUHVSRQGHQW D JHQHURXV FR
UHVHDUFK

, ILUVW HQFRXQWHUHG -HIIEV ZRUN LQ WKH FRQWH[W RI P\ GLVVH

RI WKH HWKQLF FRPSRVLWLRQ RI WKH ZRUNSODFH 3UHYLRXVO\
GRPDLQ RYHU WKLV OLQH RI LQTXLU\ IRFXVLQJ HQWLUHO\ RQ VHE

P L

PLOQORULMWXWV-HIl WRRN D GLITHUHQW DSSURDFK ,Q SODQQLQJ WKH
3OXUDOLVP LQ DQ B8UEDQ 6HWWLQJ KH LQFOXGHG TXHVYWERQYLNVR
FR ZRUNHUV VXERUGLQDWHW\DQGOORMWDWVRIFRHUWYOORZHG KLP WR HI!

EHWZHHQ HWKQLFLW\ DQG HPSOR\PHQWKL® B WKUH/QRDAORE RO\

K

LQTXLU\ KDV GHFOLQHG LW SURYLGHV DQ H[DPSOH RI -HIIEV VW\!

EHIRUH

$UIJXDEO\ -HIIEGV PRVW VLIJQLILFDQW FRQWULEXWLRQ ZDV WR Gl

H F

FRPSDULVRQ IRU LQWHUQDWLRQDO PLIJUDWLRQ UHVHDUFK 1RWLF

VRFLHW\ UHVSRQGHG PRUH SRVLWLYHO\ WR LPPLJUDQWY WKDQ ¢
LPPLIJUDQW RXWFRPHV LQ KLV KRPHOLHRSY BIQ GZKHWOQKRMW GRYGLE
IRU HWKQR UDFLDO GLIIHUHQFHV E\ FRPSDULQJ FXOWXUDOO\ VL
86 DQG :HVW ,QGLDQV LQ &DQDGD 8QVXUSULVLQJO\ WR KLP W

5 F
O
Pl

WKH VDPH LQ WKH WZR FRXQWULHY ,QGHHG RFFDVLRQDOO\ WKH

EHVW VXPPDU\ RI WKLV OLQH RI ZRUN LV WKH VKRUW YROXPH KH

WLWOHG 7KH ,O0XVLRQ RI 'LITHUHQFH 5HDOLWLHV RI (WKQLFLW\

7KLY UHVXOW QRW RQO\ FRQWUDGLFWHG SRSXODU RSLQLRQ EXV
&DQDGDEY SUHGRPLQDQWO\ VNLOO EDVHG DGPLVVLRQV UHJLPH
$PHULFDEYV NLQ EDVHG DGPLVVLRQV UHJLPH $QG KHUH OLHV R(Q
GLVFRYHU\ WKDW LQ SUDFWLFH WKHUH LV OLWWOH GLIITHUHQFH
LPPLIJUDQWYV WR WKH 86 +LV H[SODQDWLRQ IRU WKLV ILQGLQJ L
DGPLVVLRQ UXOHY DUH DFWXDOO\ LPSOHPHQWHG DQG SDUWO\ R
LQFOXGLQJ WKH *EHVW DQG WKH EULJKWHVWe $PHULFD LV WK

S, o™ EE
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SHPDWUNRQ VWDKRM 3QJ RH\-HHIUV&R GW E
%\6X]D®Q@RGHO

2YHU WLPH -HIl H{SDQ®NBYRHQ ¥ RROESWKIOH F R @I IPGH @GWG H V
ZRQANXNO RSSRUWM HIMHAEXWSRUW IRU WKLV D GPRL KVYREZK ERKP N R Tl
KROGLQJ VRPH NLQG RI YLVLWLQJ SRVLWL RS LQJMROMRD WK W RDQ Q
HVWG LQ KEMOEBHQW E FORINP WK IR HWRRP:H ,Q H[SROD/L\YDRQ FW
YDOUWDRRQV L@ QMR BSW ULHW )\ IV YPHR EHG IRVLWX/WL R Q DIDQEHIVHWXFK DV OD
P D HWH UXW DR QV WMIGRFDOXRISR MW DQG WRRUDI R € R WPDIWR Q
OD/ 1H[W ZLWK WKH SDVVDJH RI WDRHR & H/ WHRRQBIIE LRDBKREGW FRR KM
VHFRQG DMIQRIQXYV KLV FRROXWKRWWLFOH +&RPSDULVRQV RI WKH 6/X
,PPLDWW 211VSULQ JHLE)BM/K H &80DQ VG D VIDADE MROXW KX &\ K H RGWEHG D
SHYLRXVO\ W@GGHGTF RXMW KRXVHKROG LQFRPH 7KLV DEB\GHWERQVILW
WKH HIIHFWWLRQDMOQE HIVHEHFD XV H WA WRLFRXQHIBRH \UQ HH G HFRAMR Q R P
LQVXWLRQ WK HLWDR MWHKH FRP SO HRAWHRFOMRUIQNREIKW\S WL Q\I (D PFER. WR R V/
QWLRQDO LQTXLU\ +0XVO®LPFBALARHEWEHDQIGQEADQDGD 6RFQDWLRDR
,QMUIWLRQBMHFW KHR KK G&BUMRDIORDE DWW KFN 6L HARY RUIUS HYMDW K H
, QWX W WD R Q DXIG B V( W« FDRSIKL T X HVUL® 3

—

$WKRXJIJVFUPDR GINVEAKUZDVXDE O\ WKW \PRL @WI DJHQ G IV XK 8/DHY
RWKHUHIKUT XHMR Q@H IRFXV ZDV WWHR QF SQ IIFOWRLQME. RQ RI &DQDGD
RIILFLDO VXSS RWWOURILYPXODQRWKHU ZD X DAKH IVKLIHO RY/MMEDHS WA Q D
HFRQRR\IMOO\ XWLOL]H WKHDQW CREHR KR D VL R P L\ $HDYWQLIQBE PR X Q V
WLPH LQ WKH ZDUP FORPIHYJ RZIDOE PRRPAME BGXFLQIWKLYV ZULWLAR] | -
FR DXWRBRSB\WRUWXPRXV SWHRILVFDDQ DUWLFOBW s RIF REXEQ HDWHU (BB YV Q.
%LUWK &RKR UM DMBIERQY LQ &DQDGDe DQG D SDJH ERRN 5HV!
&DQDGLDQD/WPPROMEF\ LQ W& QVSW Q W IRR CHEWO JMDOV DQ XQXWXDOO)
QXPEHU RI AMRMODBRYU HRBUALWK KDF RMYWGEH QWY IDFW LDV IHIUF ROXW
PHDQVWN KHEY WKRXJK -HIl KDV OHIW XV ZH FDQ HR SWHHEINVHIDKE G KWANRRQQ/
KH WULOOMBIRQJDWKLY DQG IRU WKH ERG\ Rl ZRUN KH DMIIX\OEHKLQ
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S5IFKDWG' $@&D T " IMQJI XIVKHG 3 WIRIHWRU( P HUWXV LQ 6 RFIR®RI\  $ 1UFDQD
6 VXGLHY DW&8 1 < * LDGXDVM &HQWAU

% , IHQH %RHQADDG 8 QLYHUWW RI %MK &ROP ELD

51FKDUG $ @D Z DV D J IDQAIQ VRFIR®RI\ Z KRVH LMVHDUFK SURIRXQGD VKDSHGKRZ ,~ DQG P DQ\
RWHY  XQGHUADQG LP P LJ UIDWRQ DQG LOMI UDARQ + 1V ERRN ( WQIE , GHQAW 7KH
7UDQVIRWP DMRQR! . KIW $P HUFD VKRZ HG P H DV D J LDGXDW WXGHOWKRZ LI RURXV TXDQWMYH
P HKRGV FRX@ H SGRUH HWQLE LGHQWN DAD WP H Z KHQ VXUYH.  UHVHDUFK Z DV GDXQUWQI® FRP SO
DQG FRP SXWAY VRRN XS HQALH LRRP V / DWIJ DV D QHZ I DFXQV P HP EHU 5HP DNLQJ WKH $ P HUFDQ
0 DIQWMIDP FR DXWRUHG Z MK 9LFVRU1 HH EHFDP H D FRUQHUARGH LQ P\ FOOWHV RITHUQJ
D KRXJ KWSLRYRNQJ EBIQG Rl WWHRU DQG HP SLLIFDODQDOMY RQ [P P LI IDQALQMI LDARQ DFLRW
JHQHDARQY / DWAUMAG KLV FRIDERIDARQ Z VK 1 DQR\ ) ROHURQ 6 \WDQIHW 1 R 0 RUH Z DV DQ

LP SRUDQMWRLEH LQ GHEDMV DURXQG FLRW QDVRQDOLOW LDARQ RXVFRP HV 5 1EKDUG DQG 1 DQR\
FRP SDUHG RXWWRP HV DFLRW M| FRXQMHV VKDW/SDQOHG WH $VIDQWE 2 FHDQ P XGAS®1 LP P LI LDQW
RWILQ JURXSV DQG P RUH WKDQ D GR] HQ P HDVXUHV Rl LOMI UDARQ , P SUIMWWLYHD  KH VSRNH ViH

P D\RUW @QIXDIH Rl VRP HRI VMRVH FRXQMHV DV Z HD

5 LFKDUG®E J HOHIRVIW VKDSHG P\ HDUD FDUHHU , ILUMP HAKIP DWIH $6$ P H-MQIV Z KHQ KH Z DV
WKH YIFHFSUMMIGHQW DWP HZ KHQ, IHOVINH D VP D@YRIFH LQ D P DWYH [P SHWRQDOFRQ HIHQFH
+H Z HBRP HG P H LOR D P D@J LRXS Rl HWDEQVKHG VFKR@LY Z KR Z HH FKDWQJ 1O WH KRWO
UHFHSVIRQ + H DVNHG VKRXJ KWXOT XHWARQV DERXWP \  UHVHDUFK DQG UHP HP EHIHG ERVK P\ QDP H
DQG P\ LGHDV DAMWMUP HMQIV , Q KDAP RP HQW KH GLGQENM\MNBD DERXWQFOMRG  KH HODFWG
LW+ 1V Z LI QHW VR GH HQG KLV VFKRDUKLS VRP HMP HV [HIFH®  Z KLY HP ELDFLQ) HP HUJLQY
YRIFHV VIDXJ KWP H WWDWRSHQQHW DQG WIDQGLQI EHKLQG RQHE LGHDV FDQ EH FRP SGP HQUBU
YDOHV , GLDZ LQVSLLDARQ QRAMMAILRP KLY ERRNV EXWDOR KLY HQI DI HP HQMQ VIKRVH VFKRDUD
FRQYHUWDVMRQV VIKH DAMAQUYH @AMQHU VIKH GHEDWAU WKH ERQ YLYDQWZ KR EUGI HG FRXQWIHY DQG
JHOHDARQY
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$ * XIGIQJ / LUKWQO \ ,QM@BIFWDO- RXUDH  $ 7UEXW VR 3 LRIHVWRUS LFKDUG $ @D
% 0 LQ=KRX 8 QYHWIW R &DORWID / RV$QIHBNV

, VWM LQG MKDUG VR EH@HYH WDWB URIHWRUS LFKDUG $ @D 1V QR BQIHUZ W XV KLV SDWIQJ Z DV \R
VXGGHQ DQG IDUWRR VRRQ - XWAMDW SUO, VDZ KIP DWKH 1 DWRQDCE FDGHP \ Rl 6 FLHQFHV 1$6
LOGXPWRQ FHUHP RQ. 1Q: DVKIQIWRQ ' & +H DSSHDUHG IQ JRRG KHDBM IX@® HQIDIHG DQG IDGDWY
\WWH Z DUP W DQG LOM@IPWDOYLMBQA \WWDVWKDG DA D\ V GHIIQHG KIP  : H VKDUHG D EUHI EXWP HDQQIIXO
FRQYHWDWRQ DQG, IHO\D GHHS VHQVH Rl SUGH DV Z H Z DOHG DFUIRW \WH W H VR VLJQ WH 1 $6
5HIMM R 0 HP EHWKLIS 7KDWP RP HQAQRZ [HHY HYHQ P RUH SRIQDQA D IIlQDQJAP SVH RI D VFKROU

P HQRU DQG IUHQG Z KR SUIRIRXQGED VKDSHG P\ LOMMIPMDORXLOH

: KHQ, DUIYHGDW6 8 1 < $E&DQ 1Q , ZDV D QHZ FRP HUIQ HYHY VHQUHE:  IUVK RIl \WH ERDW
IRP &KIQD ZIW D %$ 1Q( Q@K DQG QMBI XQGHUABQAQ) Rl VRFIRRI\ RU$ P HUFDQ WDFH UHDMRQV
, HORDIG LQ 5 IFKDUFY J UDGXDWM VHP LODURQ HWQIFLW Z MWRXWNQRZ 1Q) IMZ RX@ EHFRP H D \MUQIQ
SRIONQP\ IQMBFWDOTH $\VWKH WP H LOMUDWRQDCOP LI UDWRQ Z DV D P DU LODOVXE! HE 1Q VRFIR®J\
U6XV\B LEKDUGY VHP LD DQG KLY JURXQGEUHDNIQ) ERRN ,\BADQ$ P HUEDQV , QR WH 7Z LD KWR|

( WQEFWA RSHQHG P\ H HV R \WH FRP SO MV R P P LJWDQMIH LGHQWY DQG DWIP LOMRQ 1Q
$P HUED

: KDWWWKFN P H P RWAZ DV 5 [FKDURY UDUH DELOW \R FRP ELQH KLIK H SHREMRQV Z M GHHS HP SDW
+H QHYHUP DGH P H IHHOQDGHTXDW IRUP\ @FN Rl VRFIDOVFIHOFH WDIQIQ) ,QAMDG  KH FUHDWG D
VSDFH Z KHUH , FRX@ JURZ LQM@IFMDE Z MWRXWHDU + H EURXJ KWDEVMDPWMHRUHY R @H WURXJ K
KMRUFDOFRQM WHP SIUFDOLI RU DQG UHDOZ RUG LHBIYDQFH ) RUVRP HRQH @\H P H Z KR KDG QHYHU
GHHS® FRQVIGHUHG MXHV Rl IDFH RUDWIP LOMRQ KLY VHP LQDUZ DV WDQVIRWP DWYH ,WI DYH P H WH
YRFDEXDU R XQGHUABQG P\ RZ Q H SHUHQFH DV D QHZ FRP HUDQG SOQMG \WH VHHGV IRUP\ QHERQ]
DFDGHP LF IRFXV

© KHQ, EHIDQP\ GMWHUBMRQ RQ 1 HZ <RWINY &KIQDWRZ Q 5 IEKDUFY Z RIN RQ ,\\BIDQ$ P HUFDQV
RIIHUHG ERW LOVSILDWRQ DQG P HWRGR®J IEDQJ IRXQAQ)  + IV WHRY Rl DWIP LOMRQ SURYIGHG D

SRZ HUXAWDP HZ RUN IRUXQGHUABIQGEQ) KRZ P P LIJWDQAFRP P XQWHV HYROH DQG LOMUDPWZ WY ELRDGHU
$ P HUFDQ VRFIHW + H HQFRXWDJHG P H VR &RN EH\ RQG VXUDFH GIYHOGLI HIHQFHV DQG H DP LOH GHHSHU
SURFHWHV Rl LOMI IDWRQ DQG H[ FOMRQ + H Z DV IQMKP HQBOQRWRQD 1Q KHSIQI P H QDYL DM \WH
FKD@IQIHV R Z RINQJ Z W @P WG GDVB: VXFK DV XVIQJ 8 6 FHQUXYV WIMYAREY \R VMG & KIQDWRZ QY
HWQF HFRQRP \ DQG UHVIGHQMDCDWIP IOWRQE EXVWDAR 1Q JXIGQ) P H WRZ DU GHYHBSIQI D P I HG

P HWRGV DSSURDFK+ WHQ DUH® HP S® HG 1Q WH WXG. RI [P P LIWDQAFRP P XQWEV , WMDYLYIGD

UHP HP EHUKRZ 5 LFKDUG FROWMQW® FKDEBQIHG P H Z W WRXJ KWKOT XHWRQV DQG LQFMYH FUMT XHV
+ SUHMQJ P H\R MW WH SUR[ LHV , XVHG IRUFRQFHSW @\H HWQE HOFOYH HWQE HFRQRP\ DQG
UHVIGHQWDODWIP IOMRQ VR LHILOH P\ UHJ UHMWIRQ P RGHY'  DQG \R [QMUSUHWILQGEQT V WDWQWD®

VHHP HG FRXQMUQWMIRYH -+ 1V P HORWKLS VKDLISHQHG P\ WIONQJ DQG VWHQIWHQHG P\ Z RWN
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5 IFKDUS Z DV D WBXQFK GHIHQGHURI FDWIEDO

DWIP IOMRQ WHRY  Z KIFK KH UHYMRA HG DQG UHILQHG

LOR Z KDWY QRZ NQRZ Q DV QHR DVWIP LOWRQ WHRU
+ IV VFKRDUW/KLS EURXI KWFDUW W RU DQG QXDQFH \R

D I1H@ RIWMQ FBXGHG B\ FRP S®f IW DQG OIG \WH
JURXQGZ RWN IRUJHQHIDWRQV RI VRFIRRI MV R FRP H
$VP\ RZQWIONQ] HYRYHG WRXJIK , IRXQG P\ VHO
GYHULQ) IWRP 5 IFKDURY WHRUAWFDOSDW. \WLQIQ) \R
WH SHWSHRWYH Rl VHI P HOMG DWIP [OMRQ \R

H S&UH WH @ MMRQV Rl FOWWIFDCDWIP [OMRQ
PRGHY ,QPDQ ZD\V WL GYHWHQFH VHHP HG D
2JHEHARQ@+ D FKD@IQIH VR WH YHUY 1LDP HZ RUN \WDW
KDG VKDSHG P\ HDUW® Z RIN <HWGHVSIM RXU
WHRUHWFDOGLLI HIHQFHV  Z H P DIQEAQHG GHHS P XWDO
UHVSHFW2 XUGHEDWV Z HUH VSILIMMG EXWQHYHU

SHWRQDO DQG RXUIUHQGVKLS HQGXIHG J UIRXQGHG 1Q
VKDUHG FXURVIW DQG D FRP P W HQMR WKWK

/IRRNLQJ EDFN , IHHO LQFUHGLEO\ IRUWXQDWH WR KDYH VWXGL
RQO\ WKURXJK KLV PDQ\ LQIOXHQWLDO SXEOLFDWLRQV*LQFOXG
6XSUHPDF\ WR D OXOWLUDFLDO ODLQVWUHDP LQ +DZDL"L 3 ZKYF
SHYLHZxEXW DOVR WKURXJK WKH FRXQWOHVV VWXGHQWY KH PF
ILUVW WR VKRZ WKDW P\ LPPLJUDQW H[SHULHQFH FRXOG EH D|V
WDXJKW PH WKDW JRRG VRFLRORJ\ EHIJLQV ZLWK JRRG TXHVWLF
I[JURP WKH PDUJLQV IURP OLYHVY OLYHG EHWZHHQ FXOWXUHV DOQ

$V , UHIOHFW RQ P\ WLPH DS®OBRQ@UFHIRQGHEB Z4 WK GHHS YUDW|L!
JXLGDQFH ZLVGRP DQG NLQGQHVV +H KHOSHG VKDSH WKH VFk
FRQWLQXHV WR LQIRUP P\ UHVHDUFK WHDFKLQJ DQG PHQWRUL
DQG XQFHUWDLQ KLV XQZDYHUL®©R FRPWP\LMRRH D/) &V R P0IDT QWKW
UHPDLQV D JXLGLQJ OLJKW

SURIHVVRU SQERDBB\ \RX UHVW LQ SHDFH

S, o™ Ef
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$OL 5 &KDXGKDU$VVRFLDWH 3URIHVVRU RI
6RFLRORJ\ DW 5XWJHUV 8QLYHUVLW\ LQ 1HZ %YUXQVZLFN
%\ , UHQH %ORHQUDDG 8QLYHUVLW\ RI %ULWLVK &ROXPELD

$OL ZDV D PHQWHH FRO MHE PHG KA LFOWKRSUFLWL]HQ

RI WKH ,QWHUQDWLRQDO 0$68% DI\LWRH MEWHRQ RI WKH

ILUVW HQFRXQWHUHG KLP+DV DEDYDGXOMWH VWXGHQW DW 8&
ZDV DOUHDG\ HPERG\LQJ WKH GHGLFDWLRQ WKDW GHILQHG KLV
%DODQFLQJ GRFWRUDO VWXGLHV ZLWK UXQQLQJ D IDPLO\ EXVLQ
FRPPXWLQJ PLOHV WR WKH ,QWHRENWKROLQDU\ ,PPLIJUDWLR(
DW %HUMKHOBHIRXJKW ERXQGOHVV FXULRVLW\ WR HYHU\ FRQYHUV
+H VRXJKW WR DVN ELJ TXHVWLRQV FRPSDULQJ WKH FLYLF LQW
3DNLVWDQL LPPLJUDQWR UN) DRGERWQR 1HHA

HPEUDFHG ODUJH VWDWLVWLFDO GDWDVHWY DQG DOVR WKULOO
OHDGHUV LQ WKBXQRPPXDDWXVLQHVY DQG SXEOLVKLQJ DFDGHPL
ZDV DOVR D VNLOKIWGE P XOKIHQBONLVWDQL FLYLF RUJDQL]DWLRQV
KHLIKWHQHG WEWKWHRQUFK EHFDPH HYHU PRUH YLWDO

T oD - T

'KHQ KH PRYHG WR 5XWJHUV 8QLYHU¥QW F DV UL HIX QR B IDIIER KH V VIR
LPPLJUDQW RUJDQL]DWLRQV +H ZDV WKH LPSHWXV IRU D FR DXW
*OHHVRQ WKDW HQFRXUDJHV PLJUDWLRQ VFKRODUV WR FHQWHU
'KHQ KH ZDV QRPLQDWHG WR UXQ |R@UW R WM XIR-MEGH/ R Q WRH 6 B DWH \R (
OLJUDWLRQ 6HFWLRQ KH H[SHFWHG WR ORVH EXW XSRQ EHLQJ H
JHQHUDWLRQ RI VHFWLRQ PHPEHUV W&H ¥XGG FEHWVSURIRKGGQY R Q)
HPERGLHG WKH EHOLHI WKDW WDNLQJ RQ UHDO ZRUOG TXHVWLRC
RUJDQL]DWLRQDO VWLJPD+FDOOV IRU GHGLFDWLRQ DQG LPDJLQD

%\ 5GHQp ' )ORUHYV
7KH 8QLYHUVLW\ Rl &KLFDJR

$OL &KDXGKDU\ ZDV $VIRRODRZLARBJDWLRQ VHoKRQDWUKH HDBEAGW DV
VWLOO LQ JUD&SXXPQWIH VEHRROKHU MXQLRU VFKRODUV ZH IRUPHG| |
GUDIWV LGHDV DQG HQFRXUDBIHPRAQRHRNR WD MDKGHPFHDUW KURXJK D
URXWH DQG KH RIWHQ IHOWKReXKPDIE QOVREN KHGHUZLWK \RX FXKWULV K
ZDVQuW LQ WKH SODQV IRU PH 3 ,W ZDV DV LI KH KDG QDUURZO\ |H
FKDQFHV ,Q UHFHQW \HDUV KH EHJDQ PRYLQJ DZD\ IURP LPPLJU
SDVVLRQ $#H#XDEFRPSOLVKHG MD]] PXVLFLDQ KH EURXJKW GHHS W
UHFHQWO\ H[SORULQJ KRZ LQVWUXPHQWY OLNH WKH JXL\RDVUHWQH I (
SOD\H&GEPWHFHSWLRQV JHQHURXVO\ VKDULQJ KLV WDOHQW +H ZLC
PLVWRRN KLP IRU D SURIHVVLRQDO PXVLFLDQ IRUJHWWLQJ KH ZL
ZRUN ZDV KRQHVW DQG VKDUS +LV FRPPHQWYV RQ RXUWDOQONXNG URI
DERXW ZRUN DQG OLIH +H VSRNH ZLWK GHHS ORYH DQG SULGH D
$O4RX DUH PLVVHG P\ IULHQG
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SWMIYWHW H p";Zjeh

%DQAD IV DQ DAMWRQASIR HAVRURI 6 RARRI\ DAB 7 $XWAD +HUURVHDURK
H SERUHY WH ELRDGHUFRQUHT XHFHV Rl WH [P P L] IDQAGHSRUMARQ

WHIIP H IFXAQ] WH IP ST-DWRQV Rl GFDCERIAHY RQP P LJWDARQ

@Z\ HUIQ) +HJP XOM®I DZ DG Z 1QQQ) Z RINKDV EHHQ SXEQKHG IQ6RADO
3WREGP VDQG - RXUDAR ( WQF DQG 0 LI UDWRQ 6\WAHY DQG KHUUHVHDURK
KDV EHHQ SXEQKHG LQWH - RXUDAR! , QMLEHY/RCDC IRGIAH DQG 9 IRGIAH
$JDIOW RPHQ

9N d BWI"; Zjeh

&KHQ/ IDQ] IV DQLQFRP 1Q) DWIMBQASURIHWAVRUDA DARQDCOYDLZ DQ

8 QYHMW +HJUWIRVHDUFK H DP LQHY KRZ DDA HG [P P LI WDQNV VWAKI J IR
REVIIQ SROAFDOSRZ HUDQG IQ OXHFFH DQGKRZ WH  UH DWKIRQ WDFH
UHDWRQV 1Q WH SURFHW  + HUGWHIIARQ X\VHY D FRP ELCDARQRI

HKQRI WDSKIF [IHGZ RN DQG 1Q GHSW LlOMMNEZ VR WWYG $MDQ

$ P HUIFDQUISROAFDAGFRISRIDAWRQ DQG SDFISDARQ L1Q + RAMRQ 7H DV

+ HUURVHDURK KDV EHHQ SXEQKHG 1Q 6 RFIDBUREGP V 4 XDO/MAYH
6RFIRR]\ DQG 6 RFIR®] IFDCBHY/SHARYH

hdWorka " | jkZ[ dj H fH i [dj W]

,UQD &KW, LV $WIMEQW IWHAVRUR! , QUANMWRQDCS HVHDUFK DA DQ

) IDQAVFR 9D, 8 QYHWMW +HUZ RIN DGYDQFHY GDVD LQIRUP HG VDWW LHV \R
VXSSRUAIP P LJ UDQWAMGHQA DQG SURP RWIHTXIW DFFHW DQG VXFFHW IQ
KL KHUHGXFDMRQ ( DLQQ) KHUGRARIDM IQVRAR®RI\ IRP 8& ' DYIV ' U
&KXNKUD\ (Z UAVHDURK RQ WH HGXFDWRQDOADMPVRUHV R! 1P P LT UDQAY RXW(
KDV EHHQVXSSRUMG E\ |HIRZ KISV ILRP WH , P P LJUDARQ , QUDAYH DV
+DUYDUG 8 QYHMW WH 3HQQO LI UDMRQ , QUIDWYH DA QLYHMW RI

3HQQA ODAD DG WH &HMUIRUB\GLHY 1Q + LT KHU( GXFDARQ DS &
%-HNHBA

7hY] | Ik";Zjeh

&+(1 $THGIX UHFHYHGKHU%S 1Q( Q@K DGO $ IQ6RARBRIN +HJ
UHVHDUFK DUHDV FIRWRFXWWRADOGHP RIWDSK) [P P LI WDWRQ DQG &KICHWH
GADVSRWD + HIRXUHNHVHDURK LOMUIRWWY | REXV RQ WH &KIQHVH DQG
LOMLDARQDAP P LI WDQW 1Q %HODQG 5RDG, QUWDAYHY |, QWKLY DUHD WKH
WIHY VR H DP 1.QH WH DEDSVIMRQ DQG LOMI UDWRQ 1Q KRWWRFLHW DQG WH
P LJ WDARQ FROWHTXHQFHY DAFRXQA R RUJLQ DQG GHVWCDWRQ
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