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SDIMEXOUD 1Q\WH GQIV DQG QL HWYH A AP

QWHGQIV P XFXVF®IV DILZ D\ V WDSSIQ) EDRRUD DQG FDXVIQ) IQHAIRQY LQOP P DMRQ DQG QY
@P DIH ,QWH QIHWYH W WP EGFNHG GXFW SUHYHQAHQ \ P HV IURP UHDFKLQ) \WH IQAMACHY ®DAQ)

P DQXWARQ DQG SRRUIURZ W &) FDQ DOR DIl HAVIKH Q/HUDQG VZ HDW OQGV IQFUHDVQ) WH UMN R @HU
QVHDVH DQG GHK\ GLIDVRQ

2QHIQ  $XMDIDQV FDUHV \WH IDXWV &) JHH RWQXQNQRZIQI® $ FKIG KDV D RCGH 1Q IRXUFKDQRH R
IQKHUMZY &) Ll ERW SDUHQWV DUH FDUIHY 7 KHUH IV QR FXUH DQG @H H SHABGR UHP DIQV VW QUEDQW®
VKRUWWUWDQ DYHIIH 7 KH P HADQ VXWYLYDADIH [RUS XVDIDQV Z MK &) IVDUIRXQG  \ HDWY Z W
UAVSILDRY 1DICUH GXH VR QI GVHDVH EHQJ WH P RAWWFRP P RQFDXVH Rl GHDW

3WRIHW IV EHQJ P DGH 0 RGXOWRUWHDSIHY @\H 7 UNDIVI KDYH VW QUEDQW® [P SLRYHG OQ) IXQRIRQ DQG
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6 WISSIQJ LR WH WIRBI RI & KDWUIQ KDV

EHHQ ERW DQ KRQRXUDQG D SWRIRXQG
UHVSRQVIEIMV &XWH &) H IMW EHFDXVH RI D
VIP S®I EXVWKUW HOMAKW P\ WAE IEELRVIV &)
VMWDKDV QR FXUH ( YHU GHFIMIRQ ZH P DNH
HYHU GREDUZH WIVH DQG HYHU
SDURHWKLS Z H EXLAS IV GUYHQ E\ WH EHaHI
WDWKLY FDQt DQG P XWA FKDQIH 7R ®IDG
WH %RDUG Rl DQ RU DQVDWRQ VR GHHS®

FRP P IAMG R WDWP DMVIRQ LV D SUMBIH
IHHOHYHU GD\

7KLV \ HDUKDV EHHQ RQH RI H[ WDRUGLQDY
SWRI HW DQG P HDQIQI I XOADQVIMRQ , Z DQW
WR EHJIQ E\ DFNQRZ BIGILQJ WH UHP DUNDE®!
®IDGHUKIS Rl P\ SWIHGHFHWRU / DFKDQ

0 RQUHV 2 YHUQIQH \ HDW/ / DFKIH KHGHG
VKDSH &XWH &) LOR WHVWRQI IRFXVHG
DQG DP EMRXV RU DQIVDMRQ MV \RGD\  + LV
GUDR LV Z RYHQ LQR HYHY DFKIHYHP HQW

\ RX Z L@UHDG DERXWQ WLV LHSRUNDQG , DP
JUDWIXOIRUWH | RXQGDWRQ KH KDV EXLOV

$V, LHOIFMRQ P\ UM HDUDV &KDIU Z KDW
VWBIQGV RXWP RMWALY WH VAHQI W RI WH
&XWH &) FRPP XQW PDQ Rl ZKRP MZDV
P\ SUYLBUH VR P HHADWYDURXY HYHQW
WURXJK WH \ HDU 0 RVWAQRWE®! WH [DP LOHV
Z KRVH SDWIRQDW UHVROYH VR GR P RWH IRU
WH RQHV WH. &RYH LV WKO LQVSIUQI  7KH
JHQHIRVIW  GHWILP LODWRQ DQG EH@HI VKRZ Q
E\ RXUVXSSRUMW KDYH SURSHABIG \WH

RU DQVDWRQ VR QHZ KHLIKW 5 DIMQJ QHDUD
P L@RQ+ RXUKLI KHWWRVBOHYHY: DQG

IQYHWQJ P RIHWDQ P LARQ IQR
WHVHDUFK 1Q D VIQI ®1 \ HDULY DQ DFKLHYHP HQW
WDW/SHDNV VR WH FRGYFWYH Z LORI
WRXVDQGV Rl SHRS®! Z KR UHIXVH VR DFFHSW
WH @ MMRQV &) [P SRVHV RQ LQGIVIGXDY
DQG | DP LOHV
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7 KH %RDUG KDV EHHQ GHHS® HQFRXWDJ HG E\
WH FDZEWH DQG DP EIMRQ Rl WH UHVHDUFK Z H
KDYH EHHQ DE®! R IXQG WLV \ HDU ) URP

SIRQHHUQJ J HQHOBIGIMQI DSSURDFKHV R

Z RUTHUMIQ HPAWRQ WHDW HQW DQG [P SLRYHG
HDUW® GHWFWRQ RI &) dHDWIG FRQGMRQV

WHVH SIRMFW UHI GIPVWKH ERG | X\WWUHOERFXVHG
VFLHQFH WDWZ LOXGP DW® FKDQI H WH
WDMFRY Rl WLV GIVHDVH 2 XUFRP P V¢ HOMR
EXI@Q) IHVHDUFK FDSDFLW DQG \AMHQI WHQLQU
QDWRQDODQG LOWILODWRQDOSDURHWKLSY
HQVXUHV WIDWRXULP SDFWH[ \WQGV IDUEH RQG
WH JWDQW Z H DZ DUG \RGD\

, DOR Z DQWR DFNQRZ BIGIH WH H| FHSWRQDO
®GIDGHU/KLIS Rl RXU&( 2 6X]\ ' IP DAQH DQG
WH GHGIFDWRQ Rl WH &XWH &) WDP  7KHWU

Z RUN FROWOXHV \R HBIYDW \WWH RU DQVDWRQY
IQOXHQFH  H[ SDQG RXUJ REDOFRQOHFWRQV DQG
HQVXUH WDWHYHY  FRQUEXWRQ: @ H RUVP D@
+ \WDQVDWAV LQR P HDQLQU IXOSWRI LHW



7R RXUGRQRY/ SDURHWY YROQMHLY/

DP EDWDGRY/ HVHDUFKHWY DQG | DP LQHV
WDQN\ RX <RXUEHHI LQ RXUP MRQ LV WH
HQJ LOH EHKIQG HYHY EUHDNWURXJK <RX DWH
WH UHDVRQ & XWH &) FRQWOXHV \R WBIQG DV
$ XVADADY GIDGLQ) SUYDWM IXQGHURI F\ WWF
ILELRVLY LHVHDUFK DQG WH WHDVRQ Z H FDQ
@RRN VR WH I XWH Z W FRQILGHQFH DQG

GHWILP LODWRQ

$V ZHDSSWIRDFK &XWH &) IV W
DQQLYHWDU 1Q WH P RP HOXP R
KRSH LV JDWHUQ) 7 KH VFLHQFH LV
DGYDQFIQJ RXUFRP P XQW LV JWIRZ Q] DQG
RXUYIMRQ LV FGIDUIHUWDQ HYHU 7 R HWHU
ZH DUH EXLGEQI WH SDWZ D\ \R WH
EUHDNWURXJ KV WDWZ LG@FKDQJ H WH IX\MWH R
A\ WE | EEIRVLY

W DSSUHFIDWRQ DQG Z DWP  LHI DUV
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$V, HOFWRQ , DP 1LGBIG Z W GHHS

JWDWXGH DQG SUGH IRUZ KDWRXUFRP P XQW

KDV DFKLHYHG VRI HWHULQ WH 1L KADJ DIQW

A WE [IEIRVIV &) 7KLV \ HDUP DUNHG

DORWHUKIMRUF P LOMRQH IRU&XH &)

© M WH H WDRWGIODU  VXSSRUARI RXU

FRP P XQW Z H WDLVHG MWKQGHU

P LARQ WH W HWIXQGDIMQI \RBOLQ WH

KMRUY Rl RXUIRXQGDMRQ 7 KDQNV R KLY

JHQHWRVIW Z H Z HIH DOYR DE®! \R DZ DUG

RYHU P I@RQ LQ LHVHDUFK JWIDQW  WH

J UHDWMALQYHWR HOWQ &)  UHVHDUFK , Z RX@ DOR @\H R DFNQRZ BIGI H \WH

&XWH &) KDV HYHUP DGH LQ D VIQJ ®f \ HDU H[ FHSWRQDQJ HQHURVIW RI 3DP HD : D@ Z KRVH
WDQVIRWP DWYH JUMRI P LERQ RYHUWUHH

7 KHVH DFKIHYHP HQW P DWMUEHFDXVH &) \ HDW/ Z L.@KH® DFFHGIDW FUMEDOUHVHDUFK QR
VMWDKDV QR FXUH : KIBI QHZ WHDW HQW WH IXWUWH 3 DP HD DQG KHU@W KXVEDQG ,DQ
FROWOXH R P SIRYH TXD@NV Rl @H IRUP DQ.  KDYH EHHQ GHYRWG VXSSRUMW Rl &XWH &) IRU
SHRS®! Z W &) VLI QULFDQWFKDABIQI HV P RUH WDQ D GHFDGH 7 KHWWEHTH! 1Q RXUZ RN

WHP DIQ 2 XUP MMRQ KDV QHYHUEHHQP RIH  DQG GHGIFDMRQ \R WH &) FRP P XQW LV
IP SRUBQWEXWH &) FROMXHV\RWBQGDV  SWRIRXQGD P HDQIQI IXOR D@RI XV

$ XVADADY GIDAQI SUYDW IXQGHURI &)

UHVHDUFK  SRZ HUHG HQMHO E\ WH 7KH VWHQIW Rl &XH &) @HV 1Q WH SDWIRQRI

JHQHIRVIW Rl RXUVXSSRUMWY DQG Z IWRXW  RXUFRP P XQW , Z RX@ @NH WR [LIAKDON WH

JRYHWOP HQAIXQAQU ( YHU GRADUWDIVHG + RGNQHUIDP 1O IRUWHURQIRIQ] VXSSRUADQG

P RYHV XV FRVHUVR WH EUHDNWWRXIKV WH  JHQHIRVIW  Z KIFK FRQWOXHV VR P DNH D

&) FRP P XQW XU HQ® QHHGV P HDQLQJ | XOFRQMEXWRQ \R DGYDQFLQJ RXU
UHVHDUFK SIRIWDP  $ KHDUAHOWMDOQN \ RX DOR

2 XUSWRIWHW IV RQD SRWIE®! EHFDXVH Rl JRHV VR 0 DOYRDUEP DQ DQG WH * UHDW( VFDSH

WH LOFIHGEE®! LOGLYIGXDY DQG IDP IlGHV ZKR ~ FUHZ  Z KRVH UHP DUNDE®! HIIRUV RQFH DI DIQ
EH@HYH VR VARQI® LQ RXUP MMRQ , HWQG  GHOYHUHG DQ H WDRWGEODY  LHVX®VGRQDWQI RYHU

P\ GHHSHWWNDQ\V \R 7HDP 6 P RQ WR VXSSRUAF\ VAF |LELRVLY IHVHDUFK
IRXQGHW + DU DQG 7 HUIHVD %D] RXQL Z KRVH

XQZ DYHUQI FRP P W HQAFRQWOXHV \R DOR P DUNHG D P RP HOWRI WDQVIMRQ LQ RXU
LQVSLLH XV D@ 7 KHIWH] WDRUEQDUY ®IDGHUKIS : H VDIG D KHDUAH®V DUHZ HIDR RXU
GRQDWRQ WLV \ HDULY D UHP DUNDE®! DFVR &KDIU/ DFK@Q 0 RQUHV Z KRVH QIOH \ HDW/ R
JHQHIRVIW WDWLI QUIEDQWD LQFUHDVHV WH  GHGLIFDWG VHUYLFH KHGHG VKDSH & XWH &) LOR
YROXXP H Rl LHVHDUFK Z H FDQ IXQG DQG WH RU DQVDWRQ MV \RGD\  / DFKDQV

UHIGIFW WHWGHHS FRP P W HQWIR GIDGHUKIS KXP LON DQG XQZ DYHUQJ

DGYDQFIQJ @H FKDQILQJ GIVFRYHUHV IRU FRP P V¥ HQWR P\ WE [LELRVLY UHVHDUFK KDYH Gl W

SHRS®I QVIQ Z WK &) DQ HQGXUQJ B DR\



,Q$SUO Z H Z HUH GHD K\WMG \R Z HBRP H 7RP
6\ P RQGV DV RXUQHZ &KDWU DQG Z H ®RN
IR DUG R WH GIDGHW/KLS DQG YIVIRQ KH

EUQIV DV Z H HQMUDQ H[ FIMQJ QHZ FKDSWU

7KL\ HDUDOR VDZ &XWH &) VWHQIWHQ IW
JEREDOSIHVHQFH 2 XUWDP DWMQGHG \WH

( XURSHDQ &\ WAF ) LELRVLY & RQIHUHQFH

Z KHWH Z H IRW HG YDOXDE®! QHZ FRQQHFWRQY
Z LW IHVHDUFKHWY DQG RU DQIVDMRQV | LRP
DURXQG WH Z RUT 7 KH LOVLI KW J DIOHG DQG
SDURHWKLSY GHYHBRSHG GXUQI WLV YIVIMDUH
DOHDG. VKDSLQJ RXUIXWUH GLLHFWRQ

% FRADERWDWY [QMUQDWRQD® DQG SRRAQY
H[ SHUAH DQG IHVRXUFHV  Z H FDQ DFFHBILD\M
SWRIWHW DQG P Df IP LVH WH [P SDFWRI HYHU
GRAULQYHWMG LQ UHVHDUFK

&XWH &) LV SIRXG R EH ®IDAQI WH ZD\ 1Q
EUQILQ) WH &) FRP P XQW \RJHWHU ERW
KHUH 1Q $ XV\WDAID DQG LQFUIHDVIQI® DFLRW
WH J®EH % FRQQHPWQI UHVHDUFKHWY/
FQQIFIDQV RW DQVDWRQV DQG RXU

FRP P XQW ZH DWH EXIQ@HQI WH
FRADERWDMRQV QHHGHG R 1XQG WH QH W
JHQHWDMRQ RI ELHDNWURXJI KV

Q &XWH &) IXQGHG IRXUH] FIMQ) QHZ
UHVHDUFK SURMIFW

e ' U( ®IQD 6 FKQHIGHU) XWFKIN 8 QLYHWAW
Rl 0 HERXWH ° ,P SLRYIQJ HDUD
GIDIQRVLY RI FRRUIHFVBOFDQFHULQ DGXOV
ZIW &)

. ' U)D®D $G. $GNXVXP D $GHDIGH
8 QYHWW ° ' HYH®RSLQ D RQH WP H
JHQH HGMQI WHDW HQWRUR\ WAF [ LEELRVLY

« ' UBKD/IX $GHDICH 8 QYHWW °
3KDJH / XP HQ JHO D Z RUTS ILUAW
WHDW HQNIRU&)  LQIHFWRQV

e ' U%HUODGHWM 3 LHQAFH 6\ GQH\
&KITHQY + RVSIMIO ° 3 LHGIFWQ) UVN \R
SIRWFWXUH KHDOM 1Q &\ W ) [ELRVLY
5 HDWG' LDEHWV &) 5'

7 KHVH LOQRYDWYH SURMIFW UHI BIFVAWH
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DP EIMRQ DQG ELHDGW RI WH & XH &)
UHVHDUFK SLIRIWDP DV Z H SXWXH VROMRQV
WDWZ LEiMWDQVIRIPP RXWWRP HV |RUSHRS®! @YLQJ
ZIW &)

© H FROWOXH R LQYHWAIQ WH IXWMUH Rl &)
UHVHDUFK WURXJ K \E R [P SRUBQALQMDWYHV

7KH&XWH &) 5 HVHDUFKHU& DSDFIW %6XIGHQ
3WRIWDP VXSSRUWNV WH GHYH®RSP HQWRI

HP HU LQU UHVHDUFKHWY GHGLEDWG \R F\ WWE
ILELRVLY DQG FROWOXHV \R JURZ WURXJIK
SDUQHW/KLSV Z W RU DQVDWRQV VXFK DV WH
7 KRWFLF 6 RFIHW Rl $ X\WDAID DQG 1 HZ
=HDDQG DQG / XQJ ) RXQGDWRQ $ X\ADID

$ BRQVIGH WLV RXU5 HVHDUFK 3 DUGHWKLSV
3WRIWDP VXSSRUNV WH VXEP MRQRI
LOORYDWYH &) UHVHDUFK SLIRSRVDY \R

QDWRQD@® FRP SHWAYH J IDQAVFKHP HV
LOFOXGIQJ WH 0 HGLFDOB HVHDUFK ) XWMUH ) XQG

05)) DQGWH 1 DWRQDO+ HDOX DQG 0 HGFDO
5 HVHDUFK &RXQFIO 1 +05&  7KURXIK WLV
SIRIDP &XWH &) KHGV DGYDQFH LHVHDUFK
WDWEXI@V RQ H MM NQRZ ®IGI H DQG KDV D
FOIDUSDWZ D\ \RZ DUG WDQVOMWRQDO M H
FKDQILQJ LP SDFW

Z DV DOR D\ HDURI HYROMRQ IRU
&XWH &) $V RXUIRXQGDWRQ JRZ V DQG RXU
UHVHDUFK SWRIWDP H[ SDQGV 1Q VFD®! DQG

DP EMRQ WH QHHGV RI WH RU DQVDWRQ
FROMXH VR HYRQH : H IDUHZ H@IG %L W

6 P LW DQG WDQN KHUIRUKHUFRQWIEXWRQ \R
WH IRXQGDWRQ $WIMH VDP HWP H ZH Z HWH
GH@ KWG \R Z HERP H VHYHWDOH] FHSWRQDO
QHZ WDP P HP EHWY 6RSKID +\ QHV %VKRS DV
+HDG RI 0 DUINHWQJ DQG ) XQGWDIMQI 5 HQHH
%RZ Q DV ) XQGWDIMQI DQG & RP P XQIFDWRQV
2 IIIFHU DQG* HP P D %DUWY DV ) XQGUDIMQU
DQG 3 DUGHW/KISV & RRUEQDRU $ BRQIMGH
+HDG Rl 5 HVHDUFK - RGH 6 [P SVRQ ZKR
FROWOXHV VR Z RUIN WHBMVO R H[ SDQG WH
EUHDGW. GHSW DQG LP SDFWRI RXUUHVHDUFK
SIRIWDP WLV \BOIQMG WDP EUQIV

UHP DUNDE®! H[ SHUMVH HQHU\ DQG

FRP P W% HQWR RXUP DMRQ WY D SUMBUH R
Z RUIN DBRQI VIGH VXFK GHGLIFDWMG LQGLYIGXDY



2 XUIP SDFWZ RX@ DR QRWEH SRVWIE®

Z WRXWKH H WDRUEIQDY FRQMEXWRQ RI
RXUYROQEU GIDGHWKLS DQG DGYLVRUY
JWRXSV , Z RX@ Q\H \R VIQFHIH® WDQN RXU
, QGHSHQGHQWE HVHDUFK $ GYLVRU
&RP P MMH * RYHUDQFH DQG + 5

&RP P IWWMH 9%6.DQG DQG ) XQGUDIMAQJ

&RP P MMH DQG 5 HVHDUFK & RP P WMH
7KHVH FRP P IMHV EUQU GHHS H[ SHUAVH
DQG JHQHWRXV FRP P W HQARI WP H
HOVXUQJ Z H P DIQWIO VWARQ) J RYHUDDQFH
VDWW LE [RFXV DQG VFLIHQWILE H FHEIQFH
Z KI® NHHSIQI RXURYHWKHDGY ®Z DQG RXU
LP SDPWKLIK

2 XU$ P EDWDGRWY DOR SO\ D YMIOR® LQ
WHZRWNRI &XUH &) 9% JHQHRXVO
VKDUQJ WHLUSHWRQDOFRQQHPURQY \R F\ WWF
ILEIRVIV BIQGLQI WHLUYRIFHV DQG KHGLQJ
WDLVH DZ DUIHQHW Rl RXUP MRQ WH\  VKIQH
D SRZ HUXOVSRW® KVWWRQ WH FKDEBIQI HV
IDFHGE\ WH &) FRP P XQW 7KHWU
DGYRFDF\ KHGV FRQQHPWQHZ DXGHQFHV \R
RXUFDXVH DQG VWHQIWHQV WH P RYHP HQW
EHKIQG F\ WAF [LELRVLY UHVHDUFK

0\ VIQFHUH WDQNV DOR JR R WH & XH &)
%RDUG | RUDQRWHU\ HDURI GHGLIFDWMG
YROQWU VHWIFH WV D SUMGBUH R Z RWN
Z W VXFK D \BXBIQWG DQG HQI DI HG JRXS
Z KRVH GIDGHU/KLS DQG FRP P VR HQW
FROWOXH R J XIGH DQG VWHQI WHQ RXU

R DQVDWRQ

) LOD@® VR RXUVXSSRUMWY/ GRQRWY/
YROQMHY SDUEHWY IXQGUDVHY DQG
DGYRFDWMV WDQN\ RX < RXUEH@I 1Q RXU
P IWIRQ IXH® HYHY GIVFRYHU  HYHU
EUHDNWURXJ K DQG HYHU WMS IR DUG

$V ZH DSSWRDFK &XWH &) v W\ HDULQ

RXUDP EIMRQ KDV QHYHUEHHQ J UHDWU
7RIHWHUZ H DUH EUQILQ) SHRS®! RI HWHU
VWHQI WHQQI J REDOSDUHW/KLSY DQG
LOYHWQ) 1Q WH VFLHQFH WDWZ LOXQERFN WH
QH[ VELHDNWILRXJI KV 7KH P RP HOWP LV

O# ‘G

EXICGLQ) WH SRWELDAHY DUH H SDQGLQJ
DQG VRJ HWHUZ H DUH P RYIQI) HYHUF@RVHU
R FKDQILQJ) WH IXWMWH RI &)

7RIHWHUIRWZ DUG
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© H IXQG LQQRYDWH UHVHDUFK WDWEXI@V RQ H MY NQRZ BIGJ H DQG KDV D Z HOGHILQHG SDW!
VRZ DUG UHDOZ RUTS DSSTFDWRQ HQVXUQJ P HDQLQJ | XORDQUOMRQDCLP SDFW

&XWH &) VGAIYHQE\ D UHBIQWIW FRP P W HONR VXSSRUNMY UHVHDUFK WDWP RYHV XV FRVHUWR
D IXWYUH Z KHUH SHRS®! Z W &) FDQ @vH RQJ  IXOL@ QvHV

2 XUIRFXV IV RQ IXQAQJ) UHVHDUFK Z M D FOIDUWDMIPRY \RZ DUG FOQIFDCEHQHIIW) URP \WKH
RXWHWZ H SURUIMYH SURMFW Z W D VWRQI WDQVOMWRQDOSDWZ D\ DQG UHVHDUFKHWY Z KR DUH
FRP P IMMG \R WILDIQ) WHLUGVFRYHUHV IQR \BQJ LEGI WHDW HQW IRUWRVH @VIQJ Z W &)

7KLY P HDQV Z H IQYHVIQ SURI WDP V Z KHUH VFHQWIE FRQFHSW KDYH EHHQ YDIEDWG WHRUHWEDO
JURXQEZ RUN KDV EHHQ HWBEQ/KHG  DQG WH SRMQUWDO RUUHDOZ RUES DSSTEDMRQ LV HYLGHQW

: H DUH SDUFXOWD LOMUHWMG LQ VXSSRUNYI  LQORYDWYH UHVHDUFK WDWGELLHRW® VL) HW \WH

XQGHWDLQ) GHHFW Rl &) GUYIQI SURIUHW \RZ DUG @H FKDQILQJ EUHDNWURXJ KV DQG GHIYHUQJ
RXWRP HV \WWDWP DMMUP RAWWR WH &) FRP P XQW
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2 XUKHDUNHOWMDQNY R WH + RGNQHUIDP 1O |RU
WHUVXEWBQWDO RQJRIQI VXSSRUWAIQ WH 1LJ KW
DIDIQMA W [IERRVIV &)  7KH + RGNQHU
IDP 1O LV SURXG R VXSSRWDQG EH DWRFIDMG
ZIW &XWH &) DQG VSHFULFD® WH QDP IQJ R
WH DQOXDO+ RBNQHU) DP I® &) ,P SDFW LDQW

$ WILG JHOHIDWRQ $ XVDIDQ ERWD P HP EHURI
WH + RENQHUIDP L® - DURG KDV @Q/HG Z WK &)

IRURYHU \HDW : HKRSHWDWRXU
FRQAEXWRQ DQG VXSSRUNRUWH J IDQWZ LA LQG
VROMRQV |RUWRVH @\H - DURG Z KR @/H Z W
&) DQG IP SURYH WHIUTXD@V Rl @H

6@ 604y @ L0546 TR

© H DUH WUMIG \R ZHBRP H' U) D@D
$GINXVXP D ILRP $ GHDIGH 8 QYHWMIW Z KR LV
®DAQ) D QHZ JHQH HAMQI SURMIPWKDWFRX
EHQHI MHYHY RQH Z W P\ W 1 LEEURVY

UHJ DUBBWV R P XVIMRQ 8 VIQJ D QRYHOJ HQH
HGMQJ VRROWH \MDP DIP V R LQVHWAD KHDEK)
FRS\ R WH &) 75 JHQH LOR IW QDWWDOSDFH
IOWH' 1$ ' HOYHHG YID CBIG QDQRSDUFEGN
WH JRDAY R UHWRUH QRUP DO&) 75 IXQRPIRQ IQ
WH O(QIV Z W D VIQI B WHDWR HQW
UHSUHVHQW) DQ H FIMQJ \WWMS \RZ DUG EURDG
P XVIMRQ DJ QRWF \WHUDSLHY

© H DUH S®IDVHG \R VXSSRW UB KD/ X ILRP
$ GHDIGH 8 QYHWW Z KRVH UHVHDUFK LV
VIFNIQ) FKURQE KDUG VR WHDWOQI LI HPWRQY
1O SHRS®! Z W F\ WWF [IELRVY + HUWDP LV
GHYH®SIQJ 3KDIH / XP HQ* HOD ILIMRI LW
NQG LOKDDE®! 2WIS® DFWRG WHDWW HQW
GHVLIQHG R P RYH WURXJ K WWILEN OXQJ P XFXV

O # ‘DF

Unon®fEno

‘A U ‘GAR)T @A

je

UH®IDVH EDFWURSKDJI HV WDWEUHDN GRZ Q
EDRMUDCEIRILB V DQG GHOYHUD KHGHU
FRP SRXQG \MDWFDQ EH DRPRYDMG \R N@
UHP DIQIQJ EDFWUD

7KL IQORYDWYH DSSURDFK DIP V iR DGGUHW

DQUELRWE UHVIMBQWIQ HPWRQY \WDVWAJ QUIEDQW®
LP SDFWIXDOW Rl @H

: HZDWP ® ZHBRP H' UYHUQDGHWH 3 UHQWEH
DQG KHUWDP D6\ GQH\ & KIGIHQY + RVSIMIO
Z KR DUH GIDGAQ) UHVHDUFK R [P SURYH \WH
SUIHGIFWRQ DQG P DQDIHP HOAR! &\ WWIF

) IEIRVIV 5 HOWG' IDEHWV &)5' &)5' VD
FRP P RQ FRP STFDWRQ \WDWZ RWHQV OXQJ
KHDON QXWMRQ DQG BQJ WP RXVWWRP HV \ HW
SIHAFWY Z KR Z L@GHYH®RS MHP DIQV GlLILEX@V
7KLY SIRMIPWDLP V/ R 1P SURYH HDU® GHMPIRQ
DQG VXSSRWAP RUH HITHRWYH P DQDIHP HOWR
&)5' IRUSHRS®I QQJ Z W P\ WWF |LEEUIRVIY

© H DUH H FIWG \R VXSSRWY U( BIQD

6 FKQHIGHU) XWFKIN IURP 7 KH 8 QLYHWIW Rl

0 HERXUWH Z KRVH UHVHDUFK IRFXVHV RQ

IP SURYIQJ HDU® GHWRWRQ Rl FRRUIHRABOFDQFHU
LQ DGXAV Z W F\ VWAF [IELRVY $V SHRS®! Z W
&) @/H ®QIHU WH UN Rl FRRUHABICFDQFHULY
IOFUHDMIQ) 7 KLY SURMIPWZ L@XVH \ HDUD EBRG
WMV R IGHQWA HDUW® VLI QV Rl FDQFHU
IOFOXGQI NQRZ Q P DUNHWY DQG DGYDQFHG
SURWMLQ DQDOVHV \R GVFRYHU&)  VSHFLLE
IQAFDRY 7 KH IIQEQIV Z LQEH YDIEDWMG XVIQJ
DUNIFIDOQM@ HQFH Z W \WH JRDCR

IP SURYIQ) HDU® GHWPWRQ UHGXFIQJ IQYDVIYH
SURFHGXUHV DQG JXIGIQ) EHWMUFDUH | RUDGXOV

QMQ) Z WK &)
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%\ EULGJLQJ FXWWLQJ HGJH ELRWHFKQROR.
PHGLFLQH 'U /LX LV EXLOGLQJ D SLSHOLQH
WKHUDSLHV WKDW FRXOG UHGHILQH KRZ ZH
FDQFHU+ZKLOH SRVEWVWQDQLBRXWWWKH IRU
RI JOREDO KHDOWK LQQRYDWLRQ
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$ 3UR * HDWG. DINRDQG\WH+0 5, \WDP KDYH
DGYDQFHG \WHUJ HQH WHIDS\ SIRIUDP  UHFHQW
FRP SDUQJ SURGXFIRQ WA VWP V/\R RSWP IVH \ IHG

SXUW DQGFROMMR  XMIQ) YHVIE®! VXUDFH
P DUNHLY \R DWHW TXDOW DQG UHSURGXFLELDW

7KH KDYH EHHQZ RINQJ RQ\WH GHYHBSP HOWR
D P RALIEDIRQWH GV QHG \R P DNH \WHU
\KHUDSHXWE \BU HWRQJ HUOMIQ) VR BW GRVHV
PD\ EHQHHEHG 7KH KDYH IRXQG \KDWKLY
\WHUIDSHXWE Z ROW EHVWQ &) FHO \KDVWKDYH
VRP H UVSRQH R

( ®[ DFDIVRUW] DFDIVRULYDFDIVRUEXVWKH UHVSRQUH
IURP \WDWEXJ DBCH LV LQUXIILELHQA7 KH JURXS IV
QRZ Z RINQJ \RZ DUBV \KH OVNAMS R W) \WH
\WHUDSHX\IF 1Q D SUHFEIFDCP RGHOR| KXP DQVHG
&) 75 QP [FH Z KHUH IWFDQ EH GHIYHUHG WURXIK
\WH UHDQAF URX\M \MURXJ K WH DILZ D\ V\R VHH

Z KDWKH P SDRWY/ Z KHQ P RGHTMIG DVWKLY \FD®I

* HUDUS DOR VKDUHG WH IIQAQIV R KLY JHQH

\WHDS\ DV Z HODV D FEIFDONDCSUIRMPVR 5 ,* |1
GRNQ) DVWSHYRDDMHG UHAVSRQVHV \R

P RGXOWRY Z KIFK \WH KDYH ENHQ DOKH Z D\ \R

\WH QDVRQDCSKDUP DFHXUFEDCEHCH W VFKHP H
396 ZKIEK IRFXVHV SUP DUD RQ&) : DUWRY

Z KR DUH QRWHD [EG! IRUP RGXOWUWHUDS\
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$ WRFADWM 3 IRIHWRUYDUWY & BP HOW DQG

5 HVSILIRQ 3 KDUP DFHXFDO DUH DGYDQFIQ) DQ

LQORYDWMYH QHZ  \WWHDWY HONGHWL CHG W ERRWWYKH

HITHRHCHW Rl DQUELRMFY XVHG R WHDWFKURQLE

QI IQHARQV IQ SHRSBI Q) Z W R\ \AIF

IERRVY &)

7KHWHDS\ FRP EIQHV \WH Z IGHO XVHG
DQIEIRIF \WEWDP \ FIQ Z W 5 HVSIURQY
SURSUHMILY 2ERRMI FRP SRXQG GHMIGQHG \R
GUDP DWFD® GRUHDVH WH DQUEIRIFY DELOW \R
NOHMBQNEDRMID Z KB DOR KHSIQ) W
UHGXFH LQOP P DIRQIQWH GQIV ' HOYHUHG
XVIQJ D P RGHQ P HVK QHEXQ/HU \WH WD HQW/
FDQEH DGP IQUWMBHG IQ BWWWDQ P IQX\MV
WV QUEDQU® UHGXFLQ) \WH CDIO® \WHDW HQW
EXUEHQ IRUSHRSBI Z WK &)

2 YHUWH SDWY HDU \WWH 5 HVSIURQ \WDP
FRP SBMGWH 3KDWH E VDIHW WXG  IGHQMHG
\WH RSWP DOERWH  DQG OXQFKHGWH 3KDWH D

\UDCDFURW DGEGMRQDCS XVDIDQ VIV

5 HFOXW HQMW XQGHZ D ZIW  SDWFASDQW
HQURTIG DQG P RUH EHQ) VFUHHQHG |
VXFPHVWIXOWWH UHVX@V Z LOKHS DGYDQFH \WH
WHDW HQAR OU HUFTQIEDOAIDY EUQILQ) \MLY
SURP MQJ WHUIDS\ RQH WS FRVHUWR WH FOQIE

7KV ZRINIRP V\KH IRFXV R 6 [P RQY 3 URVIFW
VXSSRWGE\ &XUH &) DQGIQUSILHGE\ 6P RQ
%D] RXQLDQG KLY IDP 1® Z KR KDYH WHBM/D
WDIVHG I XQGV \R DFFHBUDW UAVHDUK IQR QHZ
WHDW HQW IRUS.)
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3URHWRUO DWBZHAW U I\ D5 DP QDWW DQG
FRODIXHV DUH WG, [Q) VSHADDMHG [P P XQH
FHQ FD@IG P DFURSKDJ HV \WH ERG, Y/ 2EL
HDWLYE WDVWORUP DO HQJIXDODQG GHVWIR
EDAMID ,QSHRSBIZ MK &) \KHVH FHIY GRQW
Z RIDVHIHRAYHD D@RZ Q) KDUP IXCEDRWUD \R

SHYWNDQG GUYH R RQJ LAHRARRQ DQG
IQOP P DIRQLQ\WH GQIV

7 KH \WDP [ UHVHDURK IRFXVHV RQ] IGF DQ
HWHQIDOXWHQAKVHG E\ P DFURSKDI HY \R N©O
EDAMUD 7 KHUZ RUIN KDV VKRZ Q \WDW

P DFURSKDIHV IURP SHRS®I ZIW &) KDYHD

GHHANQ] IGF P HADWMG EDAMIDONGRY / HYHY
R DNH SURMOQ\KDVWADQVSRW ] IGF Z WIQ \KH
FHODUH DOR UHGXFHG DQG Z WRXVKLY

WDQVSRWMU WH LP P XGH FHOY FDQQRWGHDYHU
] IGF \R EDPMUD HIHAYHO

© WK VXSSRWURP &XUH &)  \KH UHVHDUFKHY
DUH \WMI) Z KHWHUUARUQ) \WLY ] IGF SDIKZ D\
FDQKH®S P DFURSKDJI HV UHJ DIQ \WHUEDRMUID
N@R) DEIOV ' XUQ) \KH SDWY HDU \KH \MDP
VXFFHWIX@ GHYHBSHG OERIDRY P RGHY R
[QHAIRQ XMQJ KXP DQIP P XQH FHO DQG
HADEQKHGD QHZ P51$ EDVHGP HKRG\R
GHOYHUWH | 1OF WDQVSRUMUSURMO LOR

P DFURSKDIHV

$ OMRXJ K VWOIQ W HDU® AR HV WKLY IQQRYDWYH
UAVHDUFK FRX@ RSHQ WH GRRUR QHZ \WHDW HQV
\KDWANHQI WHQ\KH [P P XQHW WP KHGSIQJ

SHRS®I Z W &) EHWHMUFRQARCFKURQE 1QHRRQY
DQG HGXFH Q) WP GQJ (OP DIH
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5 HVHDUFKHLY D& XD 8 QLYHYAW DUH

LOYHMIN DY DQ IQQRYDMYH DSSURDFK \R FRP EDW

DQUIEIRWF UMMBQAQ HAIRQY 1Q SHRSG! IQJ

ZMW AW IIERAY &) + XVQ

EDRAMURSKDIHV CDWUD@® RAFXWIQ] YILXVHY \WKDW
VSHALIFD® \UJ HADQG NGEDRMUID

7KH5$3," 3+$* ( SIRMPWBIGE. $WRFIDWM
3IRHARU$ QNRQ . IFE DIP V\R GHYHBS D
WDSIG\VA VWP \R P DIRK \WH P RAWHIHRYH
EDRWURSKDU H \R \WH EDPMUD FDXVIQ) [QHAIRQ
1Q DQ LQAYIGXDCEDWHQEY GQIV 7KLY
SHWRCDO/HG DSSURDFK FRX@ SWRYIGH D SRZ HUXO
DAMIDWYH Z KHQ FRQYHQIRQDADQUIELIRIFY DUH (R
GQHUHIHAYH

7KHWDP KDV SDWEHUHG Z W KRVSLBO \R FRBFW
P XQBEXI UMMBQAEDRMID FRP P RQD IRXQGLQ
SHRS®IZ I\ &) DQG DUH XMIQ) WHVH VDP SV R
IGHQM HIHAYH EDAMURSKDUHV 1 RZ WH DU
GHYHBSIQ) P RGHY WDWADQ DQDOVH ERK \WH
EDFPWUD DQG WH EDRWURSKDU H \R GHWUP LIGH

Z KIFK FRP EICDIRQV DUH P RAMNHD R EH
HIHAMYH : LM $, DQGJHQRP IF DQDOWY \KHVH
P RGHY \R WDSIGD SUHARVWNH EHWBKDI HP
EDRMUD P DWKHY FXWIJ D SURFHW \KDWDQ
\INH Z HH\V GRZ Q\R VHFRQGV
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&XUH &) IV SIRXG\R VXSSRWNQORYDIYH
UAVHDUFK BIGE\ ' U1 IFN 6 FRIVDVRH 8 QLYHWAW
R 0 HBRXUH Z RINQJ [Q FRIDERIMRQ Z \K 3 (R
( \WDQ* RGEDG %RUHU : DIMJ( @ D+ DO
QAMAM 7 KHUSURWPW | RFXVHG RQ GHYHBSIQ
QHZ DQIERG. EDVHG DSSURDFKHV \R SUHYHQADQG

WHDWEDQJ HIRXV IQHRAIRQY FDXVHG E\ \WH
EDPWUD YXUNKRTHUD [Q SHRS®! Q) Z WK &\ A

=YY,

YX@Q) RQHDUHUEXUH &) IXQEHGZ RN \KH
UHVHDURK \MDP KDV GHYHBSHG \VSHADDMHG
JOFRSIRMQV \KDWP [P IE NH VX DUP RBIFXBV
IRXQG RQWH VXUDFH Rl 96XUNKRTGHUD 7 KHVH

P RBFXGV IRP WHEDW R DQHZ WSHR
YDFAGH GHVLI QHG\R WDIQ\KH [P P XQH A VAP \R
UHFRI QVH DQG UHVSRQG \R IQHAIRQY ' XU \WH
\ HDU \WH \WDP  VXFFHWIX@ SURGXFHG DQG
UHILOHG \WHVH YDFFIQH FRP SRQHQW DQG XVHG
\WHP \R [P P XQWH P IFH R J HQHUDW DQUIERGHV
FDSDE®I Rl UHFRIQMIQ) \WH EDRWUD

( DD VXAV VKRZ VARQJ [P P XQH UVSRQUMHV
Z WK Z RINXQGHZ D\ \R VROW DQIERGHY \KDW
\BLU HVW/XUNKRTHUD JOFDQY 7KH\WDP DIP V \R
UH LQH WHVH VR FUHDM DQUERGHY WDVWHBRIYHD
\BL HVXUNKRTHUD VSHAHY

1HWKH Z 1OMWWZ KRKHUWHVH DQEERAHV FDQ
KHS IP P XCH FHQ GAMAR  \WH EDRMUD+

SRMQID® GDAQ) \R QHZ YDFFICHY DQG
\KHUDSIHY [RUSHRS®! Z WK &)
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7KH&+,3 &) SURVIPWKDV DFKIHYHG VHYHIDO
Z R | LW LBMRQHV 1Q GHYHBSIQ)

EDPRMIRSKDIHWHIDS\ IRUFKIGHOZ WK R I
IERY &)  DQGRKURQE 3 VHXGRP RQDV

DHUXJ ICRVD IQHRARQ 6 RP H FKL@UHQ FROIMXH W
H SHUHQPH GUILFXOIR WDNQHAIRYY RWMQ
UHTXWQ) SIRBQIHG KRVSMICDGP MWRQY XS \R
\NUHH RUIRXUMP HV D\ HDU 7KH\WDP KDYH
GHYHBSHG DQG VHRXUHG IXQUHI XDWRY DQG
HMIFDCDSSURYDARUWH Z REBY RQD GHAFDMG
SDHADWE EDPWUIRSKDI H FGIEDONDO( DU
UHVXEV DUH YHY SURP Q) 7 KH IIWRXUFKIGLHQ
WHDW HOWZ HOVKRZ 1) 1P SURYHG OQ
IXQRMRQ DQGWUH DU QRZ IBHR! D BQJ
|Q|_F\m DI\MU ° \HDWR
S“mﬂmmw““gmwsmmm/sﬂmm
7 KH IWAAGT R SDWHQW KDYH UP DIGHG IQHRURQ
IU-H IRURYHUZR \ HDLY 9XI@IQ) RQ SURP IMQJ
UAVXOV \WHWIDOGRZ. IQFOICHY FKIBHQ DV RXQY
HVIE®I GQ) GDP DIH 7KH SURJ UDP
H HP SQIHY SIHAMRQ P HAFIGH DQG WWBQGY DV

\WH IRHURQAR LOMEDIRQDOMHVHDUK 7KH
KDV SXEQKHG V. SHHUUHYIEZ HG SDSHW VKDSIQJ

\KH IXWUH R EDAMIRSKDIH WHIDS\ 1Q&) * U
6 QUK BDGHYKIS UHFRIQVHG Z K D & KXUFKLOD
) HBZ KIS 1V DFFHBADY J BEDCFRMERIRQ
\R H SDQG\MLY Z RN
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7KH&0 5, \MDP KDV EURXJ KVWRI HWHUDOKHU
UAVHDURK \R SIQSRIQAKH EHVWADQAGDWY | RUKHLU
JHCHWHIDS\ SIRIWDP  7KH KDYH FUDWG D VHW
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