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7KH' HSDU® HQWRI 2 VRDU QJRMJI\ 2+ HDG 1 HFN 6XWHU DW8 9$ KDV EHHQ LQYRO'HG LQ QXP HLRXV
FKDQJ HV RYHUVKH @VWWIHZ \ HDW DQG LWLV P \  GLVWIQFWS GHDVXUH VR EH VHUYLQJ DV VKH GHSDUNP HQW
FKDLUGXUQJ VKLVWP H $V\ RX Z LGDVHH LQ VKLV 1 HZ VOAWWHU Z H FRQWQXH VR P DWK WK H DE VROXWA

E HVWUHVLGHQWDS S QFDQW LQ VKH FRXQW) ? SHRSGH Z KR DUH GLYHWH WDMQWAG DQG GUYHQ 2 XU
UHVLGHQWJ UDGXDWHV DUH J HWEQJ D WAULL LF HGXFDWRQ DQG P RYLQJ RQ WR SRVIWRQV Rl VK HLU FKRLFH

$ OXP QLDWH DP D] LQJ DP EDWDGRW Rl RXUSLRJ WP DQG P DQ\ DWH KRGLQJ IDGHWKLS SRVIWRQV LQ
VKH FRP P XQLW DV Z HADV DWP DNRUDFDGHP LF FHQWAW 2 XUIDFXQV JWRZ LQ P DQ\ Z D\ V QRWNKVWLQ
QXP EHUEXWLQ FQQLFDOH] SHUAVH QDWRQDODQG LQWUQDWRQDODFFMLP DV Z HADDV VK HLU S HWRQDO
JWRZ WK : HKDYH QHZ DGP LQLWUDWYH SHWRQQHOGHGLFDWG WR VKH LP SRUMDQWDUHDV Rl UHVHDUFK
VXS SRUN IHVLGHQWDGP LQLWYDWRQ HGXFDWRQDOW P SRVID DQG VRFLDOP HGLD 7KLV 1 HZ VGHWWU LV
VKH GLLHFWS LRGXFWRI VK HLU HI | RUWV/

b

0\ SHWRQDODLP [IRURXUIDFXQV LV VR HQVXUH HDFK SHWRQ LV DWVWKHLUP D[ LP DOKDS SLQHW LQ ERVK
VKHLU SHWRQDODQG S WRIHWIRQDOQYHV 7KLV LV D GHQFDW EDM®QFH RI IDP LQ SURUWHV DFDGHP LF
DP EIWRQV DQG LREXWWFQQLFDOSWDWFWFHV @ H HDFK KDYH D GU I HUHQWFDGHQFH DWZ RN VKDWLV

FRP IRUWDEQH DQG HIILFLHQW 5 HFRJ QL LQJ VKLV DQG Z RINLQJ Z LVKLQ VKDWVSDFH VHHP V FUMIFDOWR
HDFK RI RXUZ HA@HW ,WUHT XLLHV D | GH[ LEGH WHP SM®WH DQG DQ RSHWDWRQ Z KHWH P RVWSHRS OH

I XQFWRQ DWVWKH WRS RI VKHLU@QFHQVH WLV D Z RWN LQ SLRJ UHW EXWRXUGHS DU HQWFRQWQXHV VR

VHUYH DV D P RGHORI H[ FH@HQFH DFWRW VKH P HGLFDOFHQWAU DQG DP RQJ VWRVKHU GHS DUN HQW/
b

7KH IXWUWH LV HT XD@ EUWJ KWDV Z H KDYH HDFK VXEVSHFLDOV FRYHUHG Z LK DWQHDWWE R |HGRZ VKLS
WDLQHG SK\ VIFLDQV DQG D YLE LDQWS UHVHQFH DWVKH FRP P XQLW KRVSLWO 6 HQWLD 0 DUMKD
-HITHWRQ VRP HWKLQJ XQLTXH WR 2 VR®U QJRARJI\ LQ &KDURWHVYLAN 7KLV GRHV QRWKDSSHQ E\
FRLQFLGHQFH LWLV VKH UHVXQVRI W R GHGLFDWG SK\ VIFLDQV Z VK LQFWHGLEGH FRP P LW HQWDQG

HI TRUV
b

, KRSH\ RX HQNR\ FDWKLQJ XS Z VK RXUGHSDUN HQWDQG LW GHYH@RSP HQW $ XP QL \ RXUD@ D
P DWHULV Z RINLQJ KDUG VR WD\ RQ VRS , KRSH\ RX DUIH SLIRXG VR EH ILRP 89% DQG Z LAODWD\ LQ
VWRXFK b: DKRRZ D

_ e
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' U 3DWLFN 0 F* DUH\ WHFHQV® NRLQHG VKH IDFXQV LQ $ XJ XW DV $ WLWDQW
3 IRIHWRU Z VK LQ VKH & HQWAUIRU9 RLFH DQG 6Z DARZ LQJ ' U 0 F* DUH\ Z DV WDLVHG LQ
A 9 LW LQLD Z KHWH KH FRP SGHWHG KLV X QGHW WDGXDWH HGXFDWRQ DWWKH &RAMJ H RI

LADDP DQG 0 DU DQG P HGLFDOHGXFDWRQ DW8 9$ + H WD\ HG Z LK 8 9$ GXUQJ KLV LHVLGHQF\ WDLQLQJ
DQG DIWVHUFRP SGHWQJ KLV |HARZ VKLS LQ / DU QJRARI\ DQG 9RLFH' LVRUGHW DWVKH 8 QLYHWLW RI 7H[ DV
LQ 6DQ $ QWRQLR KH LHWWQHG VR 8 9$ DV IDFXQV : RWNLQJ Z LK VKH LQWAUGLVFLSQQDU WADP DWVKH
&HQWAU IRU9 RLFH DQG 6Z DARZ LQJ KH VSHFLDQ] HV LQ VKH FDWH Rl SDWHQW Z LK YRLFH DLLZ D\ DQG
VZ DARZ LQJ GLVRUGHW ' U 0 F* DUH\ B/ FXUHQWUHVHDUFK SXWXLW LQFOXGH WX G\ LQJ RXVWERP HV LHDWG VR
WDWH @MU QJ HDOGLVHDVHV E\ IRWP LQJ P XN LOWIWXWRQDOWHVHDUFK S DUMHWK LSV DQG FRQGXFWQJ
W\ WHP DWF QVHLDVK UH WHYLHZ V 6 LQFH ULHWKWQLQJ VR & KDURWHVYLAM ' U 0 F* DUH\ HQMR\ V 1Q |LVKLQJ
KINLQJ DQG VSHQGLQJ WP H Z LK KLV Z LUH DQG GDXJ KWU

@dW Wl =Whd [ k" C
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' U - RQDVKDQ * DUQHDX Z LGDEH NRLQLQJ VKH ' LYLVIRQ RI + HDG DQG 1 HFN 2 QFRGRJ LF DQG
0 LFLRYDVFX@U 6 XW HU DV $ WLWDQW3 LRI HWRU WDUAQJ LQ $ XJ XVW ' U * DUQHDX Z DV
ERW LQ 5 RFKHWHU 1 < DQG HDUQHG KLV P HGLFDOGHJ WLHH [LRP VKH 8 QLYHUMW RI

3 &KLFDJR ? 3UWNHUBFKRRORI 0 HGLFLQH + H UHFHLYHG KLV LHVLGHQF\ WDLQLQJ Z LK VKH
,FDKQ 6 FKRRORI 0 HGLFLQH DW0O RXQW6 LQDL DQG FRP SGHWG KLV | HARZ VKLS WDLQLQJ DW7KH 8 QLYHULW
+ RVSIWO/ RI & HHYHDQG &DVH : HWHUQ 5 HVHUYH 8 QLYHWIW VSHFLDQ] LQJ LQ + HDG DQG 1 HFN &DQFHU
7 WDQVRLDO5 RERWF 6 XW HU DQG 0 LFLRYDVFX@U5 HFRQWUXFWRQ ' U * DUQHDX KDV VSHFLDOWHFK QLFDO
H[ SHUAVH LQ WDQVRUDOWRE RWF VXU HU DQG P DNRUKHDG DQG QHFN WHFRQWIXFWRQ XVLQJ P LFLRYDVFX@®U
| UHH VWX H WDQWI HU WHFK QLT XHV + H KDV D WERQJ LQWUHVWIQ LP DJ LQJ DQDQ VLV VSHFULFD@ Z LK VKH
LGHQWI LFDWRQ RI UDGLRJ WDSKLF ELRP DUNHW VK DWUH@WWH VR KHDG DQG QHFN FDQFHU GLDJ QRVLY DQG
WHDW HQW ,Q KLV VSDUH WP H ' U * DUQHDX HQMR\ V KINLQJ JROLQJ S\ LQJ WKH SLDQR DQG GUXP V DQG
FRRNLQJ Z LK KLV Z UH

| W k[bEo[h"C
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' U 6DP XHO2 \ HUZ LGDEH NRLQLQJ VKH IDFXQV DV $ WRFLDWA 3 LRIHWRUZ LVKLQ VK H

" LYLVIRQ RI ) DFLDO3 MWIFV DQG 5 HFRQWUXFWYH 6 XW HU WDUAQJ LQ 2 FVREHU ' U 2\ HU
Z DV WDLVHG LQ ,QGLDQD Z KHWH KH DO/R DWHQGHG X QGHW WDGXDW DQG P HGLFDOVFK RRODW
,QGLDQD 8 QLYHWIW ) RARZ LQJ KLV IHVLGHQF\ WDLQLQJ DWO HGLFDO8 QLYHWLW RI 6 RXVK &DURQQD 0 8 6&
KH FRP SGHWHG D |HARZ VKLS LQ ) DFLDO3 MWIF DQG 5 HFRQWUXFWYH 6 XW HU DW- RKQV + RSNLQV + RVSLWDO
$ IVHUFRP SQHWQJ KLV [HARZ VKLS WDLQLQJ ' U 2 \ HUWHWKUQHG EDFN WR 0 8 6& DV IDFXQN RI VKH

2 VRDU QJRARJ\ ' HSDUNP HQWZ KHUH KH VSHFLDQ@] HG LQ | DFLDOWHDQLP DWRQ UWHFRQWUXFWRQ DQG
DHWKHWF VXW HU ,Q DGGLWRQ WR KLV LQWHUHWILQ VKH FQQLFDODVSHFW RI | DFLDOWHDQLP DWRQ ' U 2\ HULV
FXUHQVW FRQGXFWQJ UHVHDUFK WXG\ LQJ SDWHQWUWHSRUMG RXWFRP HV IRARZ LQJ VP LA UHWRLDWRQ
VXWHU ,Q KLV VSDWH WP H KH HQNR\ V SM\ LQJ J XL\WDU ND\ DNLQJ DQG E DVNHVE DAD
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7KH GLYLVIRQ RI ) DFLDO3 @MWIF 6 XW HU. KDV RQH RI VKH
VWERQJ HWWLHS X VDWRQV LQ VKH FRXQWJA 0 DQ\ WHVLGHQW K DYH
HGHFWHG VR SXUWXH FDUHHW LQ VKLV VXEVSHFLDGV DQG VHFXUHG
VRS WHUIH@RZ VKLSV 7KH\ DWH QRZ SD\LQJ LWIRW DUG DW
VXFK UIHSXWDEGH SLRJWDP VDV' XNH (90 6 9 DQGHUELQW
+HQU )RWG DQG 8 3HQQ QRWWR P HQWRQ 6LQJ DSRWH

$ XWADQ@D + RQJ . RQJ DQG 6RXVK . RUHD

7KHW DUH VHYHUDOX QLT XH DVSHFW Rl VKLV GLYLMIRQ $ K RXJ K
VKH SUWDFWFH LV HP EHGGHG Z LVKLQ DQ DFDGHP LF

GHSDUMP HQW DADVSHFW RI VKLV VSHFLDGV DUH FRYHUHG
WKRWIRXJKQ 7KHWH DWH 0 RKV VXW HRQV LQ VKLV VP DD

FRP P XQLW DQG VHUYH DV DQ LQFWHGLE B4 LHVRXUFH | RU
WHFRQWUXFWYH FKDGMHQJHY : HP D\ GR P RUH UHS DLW VWK DQ
DQ\ SWRIWP LQ VKH FRXQW) (2 VKHU DUHDV LQFOXGLQJ

DHWK HWF VXW HU  KLQRSMWW WDXP D FGHIW P LFURWD

| DFLDOWHDQLP DWRQ HW DUH DA@SHURWP HG E\ WKLV GLYLVIRQ
Z VK J LHDWVNLGDDQG H[ SHUAMVH 7KLV SWRYLGHV LHVLGHQW DQG
IHGRZ V Z VK VKH P RVWFRP SUHKHQVLYH HGXFDWRQDO

H[ SHUHQFH $V GLVFXWHG LQ VKLV QHZ VGIWWU Z H DUH YHU

| RUA QDWW VR KDYH UIHFUXLWWAG D UMLQJ WDUILRP 0 8 6& VR NRLQ
VKH GLYLVIRQ RI ) DFLDO3 @WYF 6 XWHU ' U 6DP 2\ HUKDV VKH
K LJ KHWVH[ SHUAVH LQ | DFLDOWHDQLP DWRQ DJLQJ IDFH

VXWHU DQG 0 RKV LHFRQWUXFWYH VXW HU  + H Z LADE U.QJ
XQLT XH VNLAY WR VKLV GLYLVIRQ DQG Z H GRRN |RWZ DUG WR

Z HFRP 1QJ KLP LQ 2 FWREHU

‘\u 2/ 1 H.ﬁf'd
" U 6\WBKHQ 3 DUN FRQUXAOVRQ| DADCCHIKHNF VXU HY
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2 YHUVKH @VWIHZ \ HDW VKH | LHG RI LKLQRARJ \
KDV P DGH GWDP DWF WULGHV LQ VKH P HGLFDO

P DQDJHP HQWRI FKURQLF VLQXVIWV Z LYK QDVDO
SRASV &56Z13 7KHLQWRGXFWRQ Rl ELRQRJ LF
DJ HQW DQWE RGLHV GLUHFWAG DJ DLQWWS HFLI LF
F\ VRNLQHV RU VK HLU LHFHSVWRW KDV

WHYROXWRQL] HG VKH FDWH RI VRP H RI RXUVLENHW
SDWHQW ' W/ 3D\ QH DQG 0 DWRV KDYH KDG VKH
SUWYLHJI H Rl SDUMHUQJ Z LYK VKHLU FRAHMDJI XHV
LQ VKH ' LYLVIRQ RI $ @MW\ DQG & @QLFDO

,P P XQR®RJ\ WR RITHUP RQWKQ P XQL
GLVFLSQQDU FQQLFV LQ RUGHUWR RIIHUWKHVH DQG
RVK HU VK HLDS LHV VR VK HLU S DWHQW 5 HFHQV®
VKH\ KDYH IRXQG VLJ QU LFDQWE HQHI LW LRP VK H
QHZ HWVELRQRJ LF DS SRYHG |RUQDVDOSRQ SV
GXSLOXP DE EWDQG QDP H' XSL HQW $

P RQRFARQDODQWE RG\ GLUIHFWHG DJ DLQWWKH
DGBKD VXEXQIWRI VKH ,/  UHFHSWRU GXSLXXP DE
LV HITHFWYH LQ P RGXMWQJ VKH VL] QDQQJ RI
ERW ,/ DQG,/ VKH WIHFHSVRW IRUZ KLFK
ERVK VKDUWH VKLV VXEXQLW 5 HFHQWQWAUDWX LH K DV
LQGLFDWAG VK DWDP RQJ VKRVH SDWHQW Z LK
&56Z 13 VKRVH VXIIHUQJ ILRP DVSLUQ
VHQVLWYLW P D\ EH HYHQ P RUH @NHQ WR EHQHILW
[LRP VKLV WHDW HQW VKLV KDV DO/R EHHQ QRWG
LQ RXUFDWH RI SDWHQW DW8 9$ * LYHQ VKH
VXFFHW RI VKLV QHZ P RGDAQW EXWLQ
GHIHIHQFH VR LW VL] QU LFDQWFRW P HP EHW RI
VKH GLYLVIRQ NRLQHG H[ SHUA DFLRW VKH FRX QWA
VR FR DXVKRUD P DQXVFUSWDGYRFDWQJ |RU
FRRUGLQDWG FDUH DQG MKGLFLRXV XVH Rl VKHVH
DJ HQW

,Q DGGIWRQ WR VWKHVH HI l RUAV MK LRXJ K VKH
HITRUW Rl ' U O DWRV 8 9% KDV EHFRP H RQH RI
I LYH VIWVHV QDWRQZ LGH VWKDWKHGCSV FRRUGLQDWA
ROH RI VKH ®W HVWS LRVSHFWYH &5 6 FRKRUWV LQ
VKH Z RU®5

$0/ 5

- dZei Yef Y1 dki I kh][hc

7KLV FRKRUVHQURAY KXQGUHGV Rl QHZ SDWHQW
HYHU \ HDUDQG IRARZ VVKHP RYHUWP H WR

H[ DP LQH RXWERP HV DIWHUP HGLFDODQG VXU LFDO
WHDW HQW RI &56 2 XUFXUHQWWXGLHV DWH
IRFXVHG RQ LQYHWW] DWQJ VKH LP SDFWRI &5 6
WHDW HQW RQ VP HOD®RW

\ HOUP H3FDOWMGHOAG HEDAY' REURZ

b

)i/
' U 6SHAHJ3D GH BYHZV D SDVAD 5,
\HFRQG\ HOUWMGHQV
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7KH +HDG 1 HFN 6 HUYLFH FRQWQXHV WR EH

H[ WHP HQ DFWYH LQ FQQLFDOFDWH HGXFDWRQ

DQG WHVHDUFK : HBH H[ FLWWG VR Z HFRP H' U

- RQDVKDQ * DUQHDX DV RXUQHZ HWWHWDP P HP EHU

WDUNQJ LQ $ XJIXW\b+HB/DQ 0 ' JUDGXDWH Rl VKH

8 QLYHWLW RI &KLFDJR DQG REVDLQHG WHVLGHQF\

DQG |HARZ VKLS WDLQLQJ DWO RXQWS6 LQDL DQG

&DVH : HWHLWQ WHVSHFWYHQ + H KDV DQHDG\

JLYHQ W R J LHDWS ULHVHQWDWRQV VR RXU

' HSDUAP HQW DQG Z H DQWFLSDWH KH Z LaDWDSLGQ

EHFRP H D EX\\ DWHQGLQJ FQQLFLDQ DQG VXSHUE " U' DAGBKRDDGG' U-HIUA 0 HID \HRQG\ FIUUAIGHOW

UHVLGHQWWWHDFK HU SHIRP DW IRGGERRP\ IR IRGFDGRHU

,Q $ XJ XWWZ H DO/R GRRN |RWZ DUG VR WDQVLWRQLQJ RXU RXVEDWHQWS IDFWFH FRP SCHWHQA VR VKH

(P LO &RXUF &QQLFDO&DQFHU&HQWAU Z KLFK Z LADSURYLGH EHWWUDFFHW VR P X QNGLVFLSQQDU FDWH

DQG VXSSRUAYH VHUYLFHV b: H FRQWQXH VWR P DQDJH D @W H YRXP H RI HQGRFUQH FDVHV DQG LQ
EHJDQ D NRLQWO X GLVFLSQQDU 7K\ LRLG 3 DUDVK\ LRLG &QQLF GHG E\ ' U 6KRQND LQ

FRADE RWDWRQ Z LK VKH ( QGRFUQR@J\ 6HUYLFH + HDG DQG QHFN P H@QRP D FDVHV DUH RQ VK H UVH

DQG Z HBH GHYH®RSLQJ QHZ FQQLFDOWIDQ |RUVXU LFDOP DQDJ HP HQWRI P H®QRP D k H KDYH

DXJ P HQWAG RXUVHUYLFHV Z LK VIDGHQGRVFRS\ IRUFRP SG{ VDQYDU SWREQGHP V ' U ) HGGHU DQG

XSSHUDLWZ D\ WIP XMVRULP S@QWWRQ | RUVAHHS DSQHD * U - DP HVRQ

,Q FRADERWWRQ Z VK ' U 0 DWKHZ + XEEDUWS D 7USQ{ + RR Z KR I LQLVKHG WHVLGHQF\ DW8 9$ LQ
RXUWADP QMG D + HDG 1 HFN &DQFHU 6 FUHHQLQJ |RUVRXVKZ HWVO LU LQLD LQ $ ELQJ GRQ LQ VKH

| DADRI b7KH SWIRNHFWZ DV YHU VXFFHWWI XODQG Z H GRRN IRW DUG VR VKLV EHFRP LQJ D QHZ
. DQQXDOWDGIWRQ 2 YHUVKH MWWYZ R \ HDW

Z HB'H H[ SDQGHG RXUFQQLFDOWLDOS RUVRQR
DQG Z HB'H EHFRP H RQH RI VKH VRS

FRQWLE XVRW VR VKH P X Q. LQWIVKXWRQDO

2 QFRRJ\ 5 HVHDUFK ,QIRWP DWRQ ( [ FKDQJH
1HW RW 25,(1 WWXHFRAHFWRQ SRWRFRO
2 XUWHDP KDV FRQWQXHG WR EH DFWYH LQ
EDVIF DQG FQQLFDOWHVHDUFK Z VK QHZ
SXEQFDWRQV VLQFH VK H EHJ LQQLQJ RI

()7 " U+DWN YDWMY AKKH BMAHNVDG' U$ QHKD

YK \WULG\ HDUUWM GHONUHRQXWKRNY) DVADS GH HRAAD WU
U RYDOR DVORP D




7KH' LYLVIRQ RI / DU QJR@RJ\ DQG 9 RLFH & DUH
FRQWQXHV WR JURZ DWD WSLG SDFH WR P HHW
SDWHQWGHP DQG LQ SIRYLGLQJ KLIK TXDQW
VSHFLDQ] HG FDWH RI YRLFH VZ DARZ LQJ DQG
EUHDWKLQJ GLVRWGHW ,Q VKH ' HSDUNP HQW
Z HFRP HG ' U 3DWILFN 0 F* DUH\ VR VKH | DFXQWV
DV VKH VHFRQG |HGRZ VKLS WDLQHG

/ DU QIRARILVW ' U 0 F* DUH\ LV D PUS® + RRE

) RARZ LQJ 0 HGLFDO6 FKRRODQG 5 HVLGHQF\ DW
89%$ ' UO F* DUH\ FRP SGIWAG |HARZ VKLS
WDLQLQJ DWVKH 8 QLYHUAW RI 7H[ DV 6 DQ
$QVRQLR Z LK ' U %@®NH 6P SVRQ ' U 0 F* DUH\
LV Z HGDNQRZ Q IRUKLV LQFUHGLE G4 GHGLFDWRQ WR
SDWHQWFDUH DQG Z H Z HUH | RUAX QDWW WR UHFUXLW
EDFN 7KH GLYIMRQ@Z KLFK Z DV IRXQGHG RQQ

\ HDW DJ R@QRZ LQFOXXGHV W R IHGRZ VKLS
WDLQHG @MU QJ RARI LWV |RXUVSHHFK @MQJ XDJ H
SDVWKRMRJ LMW DQG RQH @MU QJRARJ\ GHGLFDVWG
SK\ VIFLDQ DWLWDQW ,Q DGGLWRQ VR DFWYH
FQQLFDODQG WDQVMWRQDOWHVHDUFK DFWLYLWHV
RXUSK\ VIFLDQV DO/R RIIHUWDW Rl VKH DUNLQ
RI1LFH WHDW HQW LQFOXGLQJ . 73 MVHU
DE@WRQ DZ DNH EWRQFKRVFRS\ \WDQVQDVDO
HVRSKDJ RVFRS\ LQWDGHVIRQDOWHLRLG
LONHFWRQ DQG YRFDOFRUG LQNHFWRQ

DXJ P HQWWRQ

c?2ué+97?ué

' U-CPH/ DQHRFRQXOVDSDMONQWHFIGF

7KUG\ HIUWMGQN U1HOBDH  WRQVRQWHSIRSHIXVHR D
5 LILGYRIFKRARSHGUQ) RAUDRMCOLZ D HP HIHR FRUH

d —sEj ] ?E: OQ«xx &S’ "~ &9



7KH GLYLVIRQ I DFXQV LQFOXGH - RKQ & 0 DVRQ

0' 9%WDGO\ : . HWHUO' *HRWH?7
+DVKLVDNL 0 ' DQG $ 7XFNHU* GIDVRQ 3K' b

' U * GIDVRQ KHDGV RXUDFWYH J LRXS RI W& HOrH
IXGWP H DXGLRGRI MW b 7KH GLYLVIRQ SURYLGHV
FRP SWHKHQVWLYH FDWH LQ 2 VRAQRJ\ DQG

1 HXLRWVRQRJ\ LQFOXGLQJ DQ DFWYH FRFKGHDU

LP SMQWSLRIWDP DQG DQ LQWAUQDWRQDGD
WHFRJ QU HG SWRJIWDP |RUFRQJ HQLWDODX DO
DWHVLD WHSDLU KHDGHG E\ ' U . HWHUb7KH
GLYLVIRQ KDV DQ $&* 0 (  DSSURYHG 1 HXURVRARJ \
IHGRZ VKLS SWRJWDP LQYRO/LQJ W R\ HDW RI
WDLQLQJ * HRITUH\ &DVD]]D 0 ' LV RXUFXUHQW
) HORZ LQ WKH VHFRQG \ HDURI KLV |HARZ VKLS
WDLQLQJ b+ H FRP SGHWAG KLV 2 VRDU QJ RGRJ\
WHVLGHQF\ DWVKH 8 QLYHUWLW RI 8 DK

" U* FRUH+DKMNL 2\RB)\ 1 HAORRR)\ ' LYMRY' LWHRARU
LQMI® Z DRKLY) ' U &DMID, RIR 1RXWK\ HOUBMGHQVGIAR) D
\WP SRIDCERH
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,WKDV EHHQ D EXW\ WP H RYHUP \ SDWWZ R

\ HDW KHUH DWVKH 8 QLYHUMW RI 9 LUJ LQLD

&K LABWHQB/ + RVS WDODQG RXU 3 HGLDWLF (17
WADP KDV EHHQ H[ SDQGLQJ RXUYROXXP H DQG
VHUYLFHV VR DFFRP P RGDWH VKHVH FKDQJHV : H
DWH FRQVLWHQVD VHHLQJ VIFNHUDQG P RUH
LQYRO'HG SDWHQW VK H KRVSLVWDO&DVH 0 L
,QGH[ D P HDVXWH Rl VKH VHYHUW RI SDWHQW
GLVHDVH KDV FRQVIWHQWY LQFUHDVHG DQG LV
RQ VKH GHYHORI VKDWRI P DQ\ GHDGLQJ QDWRQDO
LOWIVWKWRQV 7KLV KDV DARZ HG XV WR H[ SDQG
RXURITHUQJV Z WK UHFHQWS LRFHGXUHV VXFK DV
RSHQ WDFKHRS @WYHV DQG D VXFFHWI XO( ; ,7
SWRFHGXWH Z VK VKH DWLWIDQFH RI RXU

1,848 KLIK UWN 2 % DQG SHGLDWLF DQHWK HVLD
FRAMDI XHV $P LGWWKLV Z H DO/R KDYH EHHQ
DEQH VR LHP DLQ RQ VKH FXWIQJ HGJH Z LK
WHDW HQW VXFK DV HQGRVFRSLF DSSURDFKHV

' U: LGP %4DQG00G" U&DMID, RUR |RXW\ HOUWMGHQAYIMVD\ RXQY
SDMHNQWHFIQF

VR SLIREQHP V VXFK DV WDFKHRHVRSKDJ HDOI IWAK@MH WHFXUHQFHY MU QJ HDOFHIWUHS DLU DQG P DQ\

IRWP VRI DLZ D\ WHOQRWLY 7KH GUWYH VR FRQWQXH WR SWRYLGH VRS QRWK FRP SOHW FDUH KDV DO/R (HG
VR VLJ QU LFDQWH[ SDQVIRQ RI P XQAGLVFLSQ@QDU FDWH WADP V IRUYDVFX®UP DORW DWRQV DQG IRU
SDWHQW Z VK H[ WHP HO FRP SQ@FDWAG DHWRGLI HWLYH LWXHV & RQWOXLQJ RQ VKH VKHP H RI H[ SDQVIRQ

" UBWBKHR( DD $ WRADM3UR RARUDQG3HADNF' IMMRY' LWHARLUD

c?2ué+97?ué

H DUH DO/R LQ VKH SIWRFHW RI GHYHQRSLQJ D
FQQLFDAY LQWAJ LDWHG QHWZ RN ) RUAI\ &KLGBLHQ
VR DARZ XV WR @QON Z VK ERVK SURYLGHW DW
&KLABUHQB/ + RVSIVDORI . LQJB/' DXJ KWAW DW
( DWHLQ 9 LU LQLD 0 HGLFDO6 FKRRO DV Z HADDV
LQGHS HQGHQWS LDFWWWRQHW VK LRXJ K RXWVK H
WDWH 7KLV Z LADKHG WR JLRZ RXUIRRVSUQWDQG
VRAGU\ RXUWHSXWWRQ DV VRP H Rl VKH SWHP LHU
SWRYLGHW Z H@®EH\ RQG VKH %OXH 5 LGJ H DQG
6 RXVKZ HWHLQ UHJ LRQV RI 9 LU LQLD

WLV DQ H[ FLWQJ WP H LQ 3 HGLDWLF

2 VRDU QJRMJI\ KHUH DW8 9$ DQG Z H GRRN

IRW DUG VR FRQWQXHG JLRZ VK DV Z H H[ SDQG WR
RXUJ RDORI EHFRP LQJ D WXH FHQWURI

H[ FHGHQFH
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$929( $ SDAHINDGP IWMGIRU&29,'
SURRQIHG LOMEDARD \HHDLQ RABDAHOWRIBRZ XS b
+ HDOQ \KEJGRMF JUDQX®P DVELDW.DIM DQGP LG
SRIMLRLD EDVHE \KEJGRME WMORMY EXVWSDMOADLLE D

' XUQJ H DP LQDVIRQ RI SDHQW Z IV @U QJ HDO

VP SVRP V VIKH FXG WALV RIIAQ LQ DQ DUHD YHU GLIILEX@V
VR YLVXDA H LQ VKH RIILEH VIKH VXEJ GRWAY ) O LE®

@V QIRWRS\ LV DQ HWHOMDORRCEXWRIVHQ @P LG E\
SDUHQWRBIDQFH : HZ RX@ ONHVR WKDUH D IHZ VBV
IRUH DP LOQLQU WKLV FKDABIQJI LQJ DUHD VMDWHHP VR
ZRINDW8 9$

3 DUWHQWSRMMIRQIQJ FDQ EH FUMFDOLQ DA QLQJ IKH
XSSHUDLZ D\ VR D@RZ |RUVXEJRWF YIHZ ) LI XWH

i HDQ VIKH S DUHQVB XSSHUVRUR IR DUG LQ VKH H] DP
FKDWLQ ViKH VQUILQJ SRUMRQ QHFN | HG KHDG
H WIQGHG 7KLV SWRYIGHVDQ H FHGBIQWYHZ RI ViKH
YRFDO RGBV DQG LQI LDJ BRWAF DUHDVb, Q VIKDWVDP H
SRVMMRQ J LDGXDA @f LRQ RI VKH FKLQ GRZ Q VR VKH
FKHWRIHAQ LHYHDOYD FRP SGMA YLHZ RI VIKH VIKH
VXE.J R DQG WDFKHD DQG RFFDMRQDE DARZ VIRU
YIHZ RI VH FDUQDbB@Z P RYHP HOWRI VIKH
@U QI RFRSH Z KHQ F&RVH VR VIKH VXS DI RWIE
VWKFXUHVIVIP SRWBQWR SUHYHQWS DAHQWHQVDVMRQ
7KLON Rl MDVIFUHHSIQJ XS RQ WH YRFDORGY $WIQJ
VKH S DVHQW/R VDNH VARZ GHHS EUHDVIKV VKURXJ K VIKHLU
QRWH DQG FRQUXD@ HQFRXWDJI LQJ VIKHP  WURXJ K VKH
H DP FDQ EH SRZ HUXCGLMADFVRY/

/ DY QJ HDOHQMMMW DQG FRXJ K FDQ EH SIRE®P DUF
7RSLFDCDQHWKHMD FDQ EH D JDP H FKDQJHU ,Q RIILFH
QHEX@ DMRQRI QGRFDIQH  FFRI FDQ EH HIHPVIH
1Q DFKLHYIQJ VIKRURXJ K MU QJ HDCDQHWIKHMD Z KLFK

c?2uée+97?ue

( &55% (

" #855&3 46 #( -055*% 7*&8

"N

ZIW

FDQ | DFLOVDVAVKH H DP + RZ HYHU LQWKH &2 9,
QGRFDIOH QHEX@ VIRQ LV MW [ DYRUIHG DV WY KLI KO
DHIRVRQ LQJ

3HURLP 1QJ D@V QJ HDQJ DU B FDQ DOR P LQIP 1] H

VXS DI RWME VHOVDARQ 7KLY WFKQLT XH LV T XLEN DQG
HITHPVIYH VIKH SDAHOWMP SO JDUGN  QGRFDIQH
KRELQJ RXWDQ [ HHEIRUDV ®RQJ DVVIKH\ FDQ + RZ HYHU
D @U QJ HDQJ DU B RIKIQ Z ROB\SLRYIGH DVP XFK
DOHWIKHMD VR VIKH @U Q[ DV VIKH RVIKHUVAFK QLT XHV

P HQURQHG / DW® DQG P RVAIQYDWYH D WDQWUDFKHDO
QGRFDIQHIQWFVMRQ ~ FFRI  QGRFDIQH SWRYIGHV
LRXJ K® HT XLYDBIQWD QJ HDCDQHWHKHVD VR

QHEX@ DVIRQ Rl QGRFDIQH b7KH SDUHQWZ LEFRXJ K
VHYHWDONP HV DQG VKRX@ EH FRXQWHBIG UH] DUGLQJ VKLY
SURUVR LOMIFRQ WP D\ EH EHQHI LFLDO/R KDYH ViKH
SDVHQWZ HDUD P DW VR LHGXFH DHIRVR@ DVRQ : LV
DQ\ RI VIKHVH IRWP VRI SDUADODUY QJ HDCDQHWIKHMD VIKH
RVRDU QJ RRI MAP XVMEH DWAKH UHDG\ VR SHURWP  ViKH

H DP DVVIKH DQHWHVD LV WSLEDE \KRUAMDMAQ) DQG
XVXD@® P RWHI IHFVWH P LOX VM DIVMUDGP LODMADVMRQ

8 VHRI VHVH TXLEN HITHFVIYH @U QJ HDCDQHWIKHVD
WAFKQLT XHV FRXS®IG Z I MH HQGRWFRS\ SRVMRQLQJ
P HQURQHG RQH FDQ XVXDA DFKLHYH DQ H FHGQWYLHZ
Rl VIKH VXEJ WIVb2 VRDU QJ R&RJI MVP D\ VHH DQ
LOFUHDVH LQ WWHVH FRQUXGIMRQV J LYHQ ViH @ QJ HDO
LOMUHY DARFIDWAG Z Vi SIRRQJ HG LOQWKEDVIRQ | LIRP
&29,

HWD
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7KH' HSDUR HQWKDVD RQJWDQGLQJ KIMRY RI KLIK
TXD@N EDVF VFLHQFH DQG FQQIEDAHVHDUFK ,Q D
IRUP DO HVHDUFK ' LYIMRQ Z DV FUHDVIG VIR VIDNH

RZ QHUKIS RI LQIDWAKFWUH DQG VXSSRUN RUDAD
UHVHDUFK DPYIMIHV $ BRQJ Z WK P H VKH' IIMRQ IV BIG
E\ ' /' DQHWRDQG 0 DWRVDQG $ QGUHZ 6WXP SI RXU
5 HVHDUFK 6 SHFLD@A7RI HVIKHUVKLY J LRXS KDV
GHYHIRSHG VHYHUDONH LQIMDVlYHV LQ VIKH @AY HDU

7KH2 VR@U QJRARI\ 5 HVHDUFK 3 LRMIFWQFXEDVRU

253, Z DVFRQFHLYHG DVDZ D\ VR TXLIFN® WRUH QRYHO
UHVHDUFK LGHDV VKDWFRX @S VXEVHT XHQWD EH @XQFKHG
DVQHZ UHVHDUFK SURMIFWD2 5 3, Z DV FRQWUXFWAG DVD
5(' &DS GDVIDEDVH Z VK DQ LGHD HQWI DSS®MIKDW
HDFK IDFXQV P HP EHUKDVRQ KLV KHUVP DW/SKRQH
7KXVIDU  SIRMFWGHDV DQG EHHQ VXEP IWHG DQG

Rl VIKHVH KDYH EHHQ SDILHG Z VK LOVAUHWAAG
UHMGHOWMX GHQWUHVHDUFK VIHDP VR LQIADVA QHZ
SIRMFW

Z DVSMQQHG VR EH VIKH LODXJ XUDO, HDUIRUDQ

DQQXDCR2 VRMU QJ RARJ\ 5 HVHDUFK ) HARZ \KLS : H
KDG WWMRQJ FDQGIGDWAVZ KR Z HUH ERVIK VHQLRU

P HGLFDOAXGHQWIURP RVKHULQWAXVRQV : HZ HWH
XQDE®IVR EUQJ DIHGRZ VR89$ GXHWR&29,'
UHVWFVIRQV EXWZ H DQWEFLS DV J HWMQJ VKLY SLRI LDP
XQGHZ D\ Z Vi RXUILUMIHTRZ 1Q

7KH' HSDUP HQVDO RXUQDOS.OXE KDVEHHQ

HRWP DWAGZ VMK  QHZ HGXFDURQDOFRQFHSW DQ
HYLGHQFH EDVHG GLVFXWIRQ Z KHUH IHMGHQW VHHN VR
VXSSRUARULH XV D QHZ  RUFRQWRYHUADOMFK QLT XH
XMQJ FXUHQWIVMADVYH D GHHS GLYH LOVR D UIHVHDUFK
WAFK QLT XH VIXFK DV FRKRUMGLHV RUVDP S®iM] H
GHWALP LODWRQ DQG LQ GHSVK IHYIHZ RI DQ KIWRUE
@QGP DN DUAF®! 7KH ILLMQHZ - RXUQDOR.OXE Z LD
RFFXULQ $ XJ XW
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' U0 DIN-CP HRQH [P 1QQ) H SHIP HOROWAXWZ W' U
&KUMMH/ HP DRDYG$ AP 6SHFHJ GERDRY UAHIFK
\SHADDWWLQ' U -IP HRQV@E

$QGUHZ GLOI HQV® FLHDWAVD P RO ) XQGLQJ

2 SSRUXQIW 1 HZ VBMHUVIKDWLY SRYLGHG VR D@
LOWAUHVIG SDUAHVHS GGIMRQDA Z H DUH GHYHARSLQJ
P D@DQQXDOHVHDUFK J LIDQW VK DWFDQ EH DZ DUGHG VR
I DFX®V RUIHMGHQW Z KR QHHG | LODQFLDOVXSSRUMRUD
QHZ SWRMIFW7KLYSWRIWDP \KRX@ EH DFVIYH EHIRWH
VIKH QH] WQHZ. VBIMMU

,QDGGMRQ VR $ QGUHZ RXUUHVHDUFK VXS SRUMKDP
LQFOXGHV % ) HWHEHH * KDP DQGL FQQLEDOHVHDUFK
FRRUGLODVRU DQG VE R XQGHLI IDGXDVIA WXGHQW LQ ViKH
862$5 8QGHU WDGXDW 6VXGHOW2 SSRUXQIMHVLQ
$FDGHP LF 5 HVHDUFK SWRIWDP b%RVK RI IKH8 62 $5
IXGHOW VXFFHWIX@ FRP SHWAG | RU+ DULVRQ

8 QGHL LDGXDWA 5 HVHDUFK $ Z DUGV DV I LUMA HDU
XQGHU UDGXDWA WXGHQW
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3 URUVR DWHMIQGLQJ P HGLFDOWKRRO' U-DP HV' DQIHWR
FRP SOMAG DO DWHLE/' HI UHH LQ YARWAFKQR®J\ DW

* HRU HVRZ Q 8 QLYHUWW Z KLFK SUIRYIGHG D Z L.QGRZ
LOVR LOQRYDVIRQ DQG WDQUIMRQDOHVHDUFK VIKDWK DV
UHP DIOHG D SDWIRQ WKURXJ KRXWKLY FDUHHU + HZ HQW
RQVR FRP SGMAD @V QJR®RI\ 1HIRZ \KLS KDW
LOFOXGHG D EDMF VFLIHQFH FRP SRQHQWZ IVKLQ

9 DQGHUELO®/ HVSHFVIAG / DU QJ HDOYAR®RJ\ / DERUDVRY
) LOD® IRARZ LQJ IHARZ KIS WDIQIQJ KHHP EWDFHG
ViKH RSSRUXQIW VR EXL@ D QHZ GLYIMRQ Z IMKLQ ViKH

' HSDUP HOWRI 2 VR@UY QJR®RJ\ + HDG DQG 1 HFN

6XL HY DVNKH 8 QLYHUAW RI 9 LLJ LQID DQG VXFFHW X@
HWRE @AKHG WH' LYMRQRI / DU QJRERJ\ DQG 9 RIEH
&DHIQ

" U' DQIHURBE/ UHVHDUFK LOWAUHVV DUH UHDWAG VR
UHJ HQHWDVYH P HGLFLQH + LV @E J IRXS @QFXXGLQJ
UHVHDUFKHW/ ILRP S@WIF VXWHY ELRP HGLEFDODQG
DHURVS DFH HQJ LOHHUQJ @V | RFXVHG RQ VWKH SLRSHU
UHWRUDVMRQ RI YRIFH DQG ELHDVIKIQJ XVLQJ VIMAXH

HQJ LOHHUQJ DSSURDFKHVEYKURXJ K D FRADERUDMRQ
ZIVK' U' RQDG* UIILQ DELRP DMUDYH SHUANQ VIKH

' HSDWR HQWRI %4RP HGLFDQ( QJLOHHUQJ ' U' DQIHWR LV
GHYHMRSLQJ DQ DGYDQFHG SXUSRVHIX@ HQJ LOHHHG
SHUP DQHQWOQMIFVIDE 31 ELRVEDI | RGBS Vi DWK DLOHWHV ViKH
ERG\ B/RZ Q KHDOQJ DELMAHV VR LHWRUH VAXH EXN DQG
DYRLG WKH QHHG IRUP RUH LQYDMYHVXW HY + HKDVVE R
SDWIQW SHQGLQJ RQ ELRP DWAUDCDS SAFDRQV XMQJ

P IFUIRSRURXV DQQHD®BIG SDWIF®! 0 $3 K\ GLRI HYVR
UHFROWMKPVIRQ VIKH @V Q] DQG VIKH VIFKQRERI\ LV
FXUHQWD LQ SUH FAIFDOMDY 5 HFHQW® KHZ DV

DZ DUGHG IXQGLQJ VR H SDQG VKLY VFKQR®RI\ VR
DGGUHW VIKH DHURGLI HWYH P XFRVDCFRP SQFDVIRQV
DUMQJ ILRP  SLIRBRQJ HG LOWEDVMRQ IRARZ 1QJ ,&8
WHDVP HQWRU&2 9,  LQIHFVRQ

' U’ DQUHWR VUVHDFK LVVXSSRUMG E\ 89$

( QILQHHUQJ Q0 HGLFLOH 6HHG ) XQG J IDQWVKH

- DADFH+ &RXOMU) RXQGDVRQ 7 DQVIMRQDCE HVHDUFK
3 DWQHUAKLS DQG WKH Y\ ) RXQGDMRQ &2 9’

7 UDQVOMRQDCE HVHDLFK ) XQG
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