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e 8SJWGDMRQRI $ @HG DQG 0 HGLFDOQIDVAKFVXIH OMRI VAP V DWIDFKHG EH®RZ
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3WRMFW  3LRMIFW 3WIRMFW  YHQHILFIDUHV ~— 1* 2 3DUWQHU  3LRMIFW RFDVIRQ
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- H 2 XVBXW 2 X\VFRP HV

Rl VH UHVSRQGHQW/ \KRZ HG D LQFUHDVH [LRP  ViKH E DVH@OQH LQ VIKH
P DUNHG SUHI HUHQFH | RUDYDLAQJ SWIRSRUARQ RI UHVSRQGHQW LHSRWAQJ
WHDVP HQWDWIKH 8 3 + &V DYDIDELDW RI SIRSHUVHDVQJ

DUDQJ HP HQWDWAKH 8 3+ &V

A FODQHUVKDQ EHIRUH

*h $ @HVSRQGHQW WHSRUMG VKDWKH SUHP VHV Rl VIKH KHDAK FHQWAUDUH
--=

LOFUHDVH UHJ DALHG | LRP VK(H EDVHOOH LQ VKH SLRSRWRQ R
UHVSRQGHOW 1Q VIKH HQGAQH WHSRUWAQJ ViKH DYDLDELDN RI FGIDQ

F—
l GUONIQJ Z DVMUDWIKH 8 3+ &V




g LOFUHDVH [LRP ViKH E DVHOOQH UHI DAMLHG LQ VIKH SLRSRURQ R
/ SDVHQW LHSRUAQJ ViKH DYDIDELDN RI VHS DUDWA VRIGW IRUP DBV DQG
IHP DBV

) LROVIQH Z RINHWY/ DFLIRWWKH 8 3+ &V LOFOXGLQJ 6VIDIT QXUHV
$6+$VDQG$10 VZ HHWDIQHG IRUFRP P XQIW VXUHLADQFH
SUHSDIHGOHW DQG SWIHYHOMRQRI FRP P XQIFDE® QRQ
FRP P XQLEDE ® GIVHDVHV DQG LREXVWHVS RQVH VR KHDOIK FUVHV

$ Z DUHQHW.J HQHUDVRQ FDSVRU DQL] HG DP RQJ VIKHFRP P XQIW I(RP
KH FDVIEKP HOWDIRXQG WMH 8 3+ &V FRYHUQJ D Z LGH DQJ HRI VRSLEV
IQFOXGLQJ YDFFLQDMRQ HYHQURQ RI FRP P XQLFDE® DQG QRQ
FRP P XQLEDE®! GMDVHV [P SRWDQFH RI ELHDWIHHGLQJ DQG IDP 1O
SOQQLQ]

Ll

Ox | Ol

LQFUHD\VH LQ DYHWDI HP RQVKO LOQFUHDVH LQ RYHWD@FRYHWDI H Z WK
SDVHQWRRWO@IQ VIKH 8 3+ &V |LRP VKH QXP EHW/LOFUHDMQJ 1LRP

LQ VIKH EDVHIQH VR 1Q 1Q VIKH EDVHIOH VR
VKH HQG@OQH 1Q VIKH HQGQQH

X X | 50

Rl VCH UHVSRQGHQW LHSRUMG LQFUHDVH [LRP ViKH EDVHOQH Z DV
DFFHW VR SIRSHUME | DFLOAHV UHJ IMMUHG LQ VIKH SLIRSRUARQ R
P DUINIQJ DQ LOFUHDVH R ILRP SDVHQW HSRUAQJ D UHDVRQDE®
ViKH E DVHOOH Z DMQJ WP HRI P LOXVAV

$ @UHVSRQGHQW LHSRUMG ' RFVRW/ DQG KHDOK Wil | DUH
WJ QULFDQWP SWRYHP HQWLQ ViKH SHUFHLYHG VR SURSHUD H] DP LQH

DYDIDELOWV RI GRFVRY/ DQG Z DIMQJ SDVMHQW Z IMK D WJ QU LEDQW
WP 1QJ IP SIRYHP HOWFRP SDUHG VR VIKH SDWV

7KHEHKDYIRURI VIKH Wi | 1Q VIKH FHQWAULY [ UHQG® DQG FRRSHUDVIYH DV
UHSRUMG E\ Rl LHVSRQGHQW

2 YHID@Q IDWKFVXH DQG VHMEHVRI MH 3+ & 8 3+ & KDYH \J QULFDQV®
P SLIRYHG DFFRWGLQJ VR Rl UAVSRQGHQW

,QFUHDVHG FRQILGHQFH IHSRUMG E\ ): : VIQ GIVHDVHP DQDIHP HQW
P DLQDO FKIAB KHDOKFDUH KHDOK DGYRFDF\ DQG SUHSDUHGQHW IRU
I XVIKUH FK DEBIQJ HV

ETS 5 HQHZ HG WKWAIQ VIKH 3 XEQF KHDOK GHOYHY LOWIWXWRQVDP RQJ iKH
o ). -V

1 RW 7 KH GDVID | RUVKH %DVHQH LQGLFDVIRU/ Z DV FRABIFVIAG LQ VIKH | LVFDO, HDU
Z KL ViKH GDVID | RUVKH ( QGAQH LQGLFDVRU/ Z DV FRAMFVIAG LQ VIKH
| VFDO. HDU
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,QGID KDV P DGH \XEWBQWDO SIRIIHW 1Q P SIRYIQ) WH KHDOK Rl W SRSXOMRQ

1 HHUMHBW  KXJH GLVSDUMHY SHUAMW DQG DFFHW VR KHD®KFDUH 1Q XUEDQ WHJ IRQV
FROVUQXHV VR SRWH GUILEX®IHY : M ViKH HP HOHQFH RI &2 9’ Z KIFK KHDYLO VI HG

WKH DOQHDG\ VWHWKHG SXEQF KHDMK LOIUDMAKFWUH VIKHUH LY DQ LOFUHDMQJ FRQVHQUXV VKDW
,QGLD P XVWHWDE @K D LREXVADQG FRP SUHKHQWYH SUP DU KHDOKFDUH Vi AP

7KH 3UP DU +HDOK &HOWAY Z HH HQYMDIHG VR SLWRYIGH LOWAJWDWAG FXUDWYH DQG
SWHYHQWYH KHDOM FDUH VR ViKH SRSX@MRQ HP SKDM] LQJ SUHYHQWYH DQG SWRP RVIVH
DVSHFW Rl KHDOK FDUH + RZ HYHU HVH FHQWHV DUH FXUHQWD RYHLZ KH® HG GXH VR VIKH
SXEQF KHDOK FUMY 7KH DUHJWDSS@QJ Z MK D GLLH @FN RI LHVRXUFHV LQVXI | LFLHQWK HDOK
VHUEHY GXH VR WH DEVHQFH R HWHQWDOVXSS@HV DQG HTXISP HQW DQG D \WKRWIJH Rl
WDIQHG P HGLFDODQG SDUWDP HGLFDOWDI | LOFOXGLQJ GRAVRWY QXUAHV P IGZ LYHV DX[ LIDU
QXWIQJ P IGZ LYHV $ 6+ $V DQG $ QJ DQZ DGLZ RINHLY/

7KLY SIRMFWIP SGP HQWG LQ VIKH SHURG DIP HG VR EROMHUILYH 8 LEDQ 3UP DU
+ HDOKFDUH &HQWHV 1Q VIKH % 6: DUHD $ SUHIP LQDU VXWH Z DV FRQGXFWG 1Q VKH
% 6: YLFLOIW VR IGHQW\ YDURXV IHT XILHP HQW ) LYH 8 3+ &V Z HIH \XEVHT XHQV® \HBIFWAG
IRU FRQUGHIDMRQ . RWDP DQIDM® $GXJRGL 0 DGLZ DD : LORQ * DUBHQ DQG 6lGGDSXWD
7KH RYHDUFKIQJ REMIFVIYH Z DV VR HQKDQFH VIKH FRP P XQIW V DFFHW VR VKHWH 3+ &V
VKHUHE\ DGGUHWQJ ViKHLUK HD®IK QHHGY

$ W5 REHIWYRWK ( QJLOHHUQ] DQG Y%XMOQHW 6ROMRQV 3UYDWA /[P WAG % 6:  RXU
SDWIRQ @HV LQ GHYHRSIQJ FXWIRJ HGJ H FKQR®J LHV IRUVIKH IXVXUH : HDUH FRP P IWHG
VR FULHDWQJ LQQRYDVRQV VKDWHQKDQFH SHRS®IV @YHV HP SRZ HUVKHLUGLHDP V DQG GUYH
WHP VRZ DUG WXFFHW <RXUXQLT XH IGHDV DQG FROWEXVRQV S@\ D YIVIDOLR® LQ KHSLQJ

XV DFKLHYH VIKHVH JRDYY $ W6+ 6:  Z H VSHFLDA H LQ SIRYIGIQI LOWAI HOWMRGKMRQV RQ D
J®REDOVFD®! DQG RXUFXAXUH IHYROHV DIRXQG WMH EHOH VKDWRXU J UHDWAMWDWHWLY RXU
SHRS®! : HFRQVUQXRX\V® WALYH VIR XQERFN ViKH | XE@SRWAQUDORI RXUZ RINIRUFH E\ 1RWAUQJ

DQ HQYILRQP HOWMKDWSIRP RV JRZ VIK DQG YWDAW 2 XU RU DQL DMRQ LV XQIWG E\ D
WRQJ VHWRI HKLEV DQG YDOXXHV Z KIFK SHUP HDVI VIKURXJ K RXUGHGLEDWAG WDP P DNLQJ

XV D FGRVH NQIMDQG H FHSVIRQDADP 1O



8 QMG : D\ %4HQJDXXX RIIHWY D VROMRQ VR LQGLYIGXDY Z KR KDYH HQFRXQWALHG VRFLHVIDO
SWREGP V VKDWKDYH D FUSS@QJ HIIHFWRQ ERW VRFIHW DQG IW SHRS®! GDYIQJ VKHP
Z RQGHUQJ KRZ VR EUQJ DERXWOWAQJ DQG YIME®I FKDQIH ,Q WHFRIQIMRQ RI VKH IDFW
WDWHYHY FIW IDFHV D P XOWXGH Rl VHURXV XQITXH DQG FRP S®{ LAXHV WDQILQJ ILRP
HQYLLRQP HQVDOFRQFHLQV DQG KHDOKFDUH VR LOFRP H GLVSDUMHV DQG HGXFDMRQ 8 QUG

D\ %HQJ DOXUX EHTHYHV WMDWMKH NH VR RYHUFRP 1QJ VIKHVH FKDEBIQJ HV DQG FUHDMQJ D
P HDQLQJ IXOLP SDRPWaHV [Q XQIMQJ DOWDNHKRGHWY Z KR VKDUH D FRP P RQ LOWAIHWDQG
SXUWBRWH 6lQFH IW LQFHSVRQ 1O 8QWMG : D\ %HQIDXWX KDV RSHUWAG DV D
UHJ IMAHG QRWIRUSIRIIWRU DQU DMRQ DGKHUQJ VR )&5$ $ DQG  * FRP SADQFH
7KHWU DSSWRDFK IQYROYHV FRADERUMQJ Z MK FRP P XQMHV DFVIYHO OAMQLQ) VR VIKHLU
FROFHWQV IGHQWI\ 1QJ VKH SWIREGP V DWKDQG DQG HP SRZ HUQJ LQGLYIGXDY VR FRQILRQW
WHVWH FKDGQI HV GILHFV® 0 RUHRYHU 8 QIWAG : D\ %HQJDOXWX JRHV EH\RQG [P P HGLDVM
DFVRQ E\ P DIQWDIQIQJ RQJRIQJ FRQQHFVIRQV Z MK ViKH FRP P XQIVIHV VR HQVXUH VIKH BRQJ
VAP HIIHFVIYHQHWRI VKHIUHIIRUNVIQ P DNIQJ D J GREDAP SDFW
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% 6: FRP P DMMROHG 6RX@ FH VR FRQGXFWDQ P SDFADWHWP HOWWXG\ VIR HYDOXDVA VIKH
[P P HGLDW DQG HQGXUQJ P SDFWRI VKH SWIRIWP P SGIP HOWAG XQGHUWKH % 6:  &65
5 HKDELOVMIYH 7KHP H VR FRP EDWMKH P SDFWDWHWP HOWMAKG\  Z DV FRQGXFWG LQ ViKH
| \MFDO HDU

4 XDOWIMYH P HMRGY Z HH XVHG IRU [P SDFWDWHWP HQWIQ VKH DERYH SURMIFWVR
SWRYIGH D Vi WP DUF DQG REMIFWYH DQDOMY RI ViKH SURMIFW HIHFW 7KURXJK ViKH
FREFURQ R QXP HUFDOGDVD ILRP  VXUrH\ UIHVSRQGHQW T XDQW/IMYH DQDOWY HQDE BIG
WH SIRMPWKDP VR P HDVXUH DQG TXDQW\ YDURXV DVSHFW VXFK DV DJH GIMMEXWRQ
JHQGHU WHSUMVHQUIMRQ  WHDVP HQW SIHIHUIHQFHYV  FGDQAQHW SHUFHSVIRQ  \VHDVRQJ
DUDQJ HP HQYWWDVIM DFVIRQ DYDIMELOW RI DP HQIMIHV GRFVRU DYDLDELOW Z DIMQJ WP HV
LOIDVWXFVH LP SLIRYHP HQW VHUYLFH TXDAIW @E |DFIOAHY P HGLFLQH DYDIMELON \Widl|
EHKDYIRXU DQG RYHID@SHUFHSVRQ Rl VIKH KHDOKFDUH FHQWH 98 DSSOLQJ WIMMAEDO
WAFK QLT XHV DQG J HQHUDVIQJ FKDUN DQG YLVXDA@) DARQV ViKH SURMIFWWDP  FRX@ LGHQWI\
SDWHLDV WHQGV DQG WIMMMEDOW QULFDQFH LQ ViKH GDVD DARZ 1QJ IRUD FRP SUHKHQWYH
XQGHUAMDQGLQJ Rl VIKH SIRMIFW/LP SDFWRQ ViKH VLI HWSRSX@MRQ 4 XDQWVMIYH P HVIKRGV
IQ P SDFWDWHWP HQW SIRYIGHG D VRAG IRXQGDVMRQ IRU HYIGHQFH EDVHG GHFIMRQ

P DNIQJ P RQWRUQJ SWRIWHW DQG HYDXDWQJ VKH HITHFYHOHW RI LOWAWHQURQV RU
FKDQJ HVIP SGP HQWAG EDVHG RQ WMH VXUrH\ 11QGLQIV

6WHQIVKHQIQJ Rl XUEDQ SUP DU KHDOK FHQWHV 1Q

* L DR HRIVKH SRR YDQIDRWH  QHLI KERXIWKRRG &29,) 5HMIHQFH

3 LRMIFW
e P SOP HOWQJ $JHOR 8 QWG : D\ RI %HQJ DOXX
e 6DP SQQJ 7HFKQITXH 3XWBRUYH 6WDWILHG 5 DQGRP 6DP SQQJ

o 4 XDOQWIMKHG6DP S®I6L H
e 4 XDAVIMIYH 2 XWHDFK
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3UP DU GDVIDZ DV FR@FWG XMQJ V¥ RWSHVRI TXHWIRQQDUHV

4 XHWIRQQDUH IRU3 UP DU
YdHQH! LFLDUHV

6VWXKFXUWHG TXHWIRQQDIWHYV Z HH GHYH®RSHG E\ WHYIHZ LQJ
VKH SIRMFWGHBLY |RU HDFK IRFXV DUHD DQG LOQGLFDVRY/
Z HH SWH GHILQHG EHIRWH FRQGXFWRQJI VIKH VXUYH\ V




7KH FRQGXFWRI VKLV IP SDFWHYDOXDMRQ UHVHDUFK Z DV XQGHUSIQQHG E\ D VWADGI DWW
FRP P VP HQWVR HWKLFDO FROUGHIDARQV HQUXUQJ VKDWVKH WXG\ Z DV FRQGXFWG
HW(FD@® DQG UIHVSRQUE® 3DWDP RXQWDP RQJ VIKHVH FROUGHUDARQV Z DV VIKH XVP RW
P SRWDQFH SMFHG RQ WKH SDUAFISDQWY UJKW DQG Z HODWH ( DFK SDUAFLSDQWZ DV
SWRYIGHG Z WK FRP SUHKHQWYH LQIRWPP DMRQ HI DWGLQJ WMH QDWIH RI ViKH UIHVHDUFK DQG
VKH H VMOWRI WHLU LQYROYHP HQW 7KH\ Z HUIH DARZ HG VR SLRYIGH LQIRWP HG FROVHOWR
SDUAFLSDWA 1Q ViKH WXG\ DQG Z HUH DWXWHG Rl VIKHIU UJ KWAVR Z WKGUDZ DWDQ\ WIBJ H
Z IMKRXWS UHXGLFH

7KWRXJ KRXVWH UHVHDUFK SLRFHW ViKH FRQILGHOWDAW RI ViKH SDWFLSDQW Z DV W RUIRX\O
P DIQWDIQHG \DIHIXDWGIQ) WMHU IGHQWAHY DQG SHWRQDO IQIRWP DMRQ  7KH WKG\
GHP RQWUDVG DQ XQZ DYHUQJ FRP P VP HQWVR WHDVQJ DESDWAFLSDQW Z MK | DILOHW
HTXIW DQG UHVSHFW YDXLQJ WMHLU SHWSHRVIYHY DQG HQVXUQJ VIKHU YRIFHV Z HIH KHDUG
P SRUBQW® QR IDOH SWRP IMHV Z HUH P DGH VR VIKH EHQHI LFIDUHY DQG VKHIUFX@XDODQG
HFRQRP LF Z HDEHIQJ Z DVOQHYHUFRP SWRP MHG RUKDWP HG

" DMFXWRQ Z MK 3+ &2 BO DGLZ DD

- v oW
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7KH SUIRMIPWZ RINHG VRZ DUBV HQKDQFLQJ ERWK GLDJ QRWE DQG RSHUIDMRQDCDVSHFW RI ViKH
VHOIFWAG 8 3+ &V ( WHQWUDOGIDI QRWE HTXLSP HQWMXFK DV ( &* P DFKIQHV ) RHVIDOKHDUN
P RQVRY DQG &%& P DFKIQHV Z HH IQWRGXFHG VR HQVXIH ViP H® DQG SUHFLVH KHDMK
DWHWP HOW 2 Q VIKH LOI LDWAKFVXUH | LRQWVIKH FHQWHV Z HUH HT XISSHG Z Vi FUMFDCDWHW
@NH UHIUWJ HIDVRWY |RU SIHWVHUYIQJ  YDFFIOHV DQG P HGLFIQHYV DQG VWHWKHLWY VR HQKDQFH
SDUHQWP RELAOW

&RP S®P HOMQJ WKHWH SK\MFDO LWWRXWFHV D FRP SIHKHQMYH XSJWDGH Rl VKH ,7
LOIDVAKFVKH Z DV FDUIHG RXW LOWAI UMQJ P RGHWQ FRP SXVWAY SUQWAY DQG 836
DIP HG VR VWHDP @QH DGP LQMADMYH VMV DQG |RWIHU HIILFLHQW GDVID P DQDJ HP HQW
HOUXUQJ 3+ &V RSHUDVIA DWHLUS HDN SRWQUDO

7DUHW

QI LDWUKFWUH WPV ' HFUSVIRQ 3LRSRVHG $ FWDO $ FKLHYHP HOV,
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YUDVHIQH ( QGaH UDVHIH (QGaH
e 7KH FRP EIQHG WHDFK RI VKH ILYH 3+ &V H SDQGHG E\ IQGIVIGXDY E\ VKH

LOWUIYHOMRQV FRQFOXMRQ ,P SHWMYHO O0DGZDD 83+& H KIEIWAG VWH P RW

WJ QULEDQWI LRZ VK Z IMQHWIQJ DMP S LQ SDAHQWLI XUHVIURP VR

o 7KHWH Z DVD VXEWDQUDOUMH LQ ViKH DYHWDI H P RQVK® S DVIHQWDWHQGDQFH \KRZ LQJ DQ
LOFUHDVH RI DSSUR[ P DWA®

7KLV LQFIHDWH 1Q RXWHDFK DQG P RQWM® SDWHQWDWWQGDQFH LOGLEDWAV VKH [P SLRYHG
DFFHWELDW DQG TXDMW RI KHDOKFDUH VHUYLFHV SURYIGHG E\ VIKHVH LOWAKVRQV

U 5DWP L P HOMRQHG WDW IQ DGGIMRQ VR VHUXIQJ WKH XQGHSUYIG HG
SRSXOMRQ VKH 83+ & DWMDFW P IGG® LOFRP H LQGIIGXDY VHHNIQJ  KHDOKFDUH

WMFHY 7KLV 1V D WAWDP HOWVR VKH KLJK TXD@MW FDUH SWRYIGHG E\ WKH KRVSIVIDO
f KLFK KDVJ DUQHIHG WXVADQG FRQILGHQFH DP RQJ WWH GRFDCFRP P XQIW

' U5DVKP L0 HGLIFDQ2 I1LFHU . RWDP DQJ DD 3+ &
—99




$JH3RILMA * HOQGHUS3 LRI LK

$ERYH \HDW
YH]RZ \ HDW/

\ HDW/

\ HDW/

7KH JWIRXS RI WHVSRQGHQW VSDQOHG YDURXV DIH WDQIHV Z MK VKH P DNRUW | DAX)J
EHVE HHQ \ HDW/ $ GGIMRQD@® P RWARI VKHP Z HWH IHP D®A

66—
| " U$\KZ LOLVDIG WMDWH P HGLFDODEYV Z HUH LHQRYDWAG LQ ViKH KRVSMDCDQG

27 2 SHIMRQ 7KHDWH Z DVIHSDUHG 1 RZ RXUDYHWJ H |RRUWD@DVWIKH 3 + &
KDV EHHQ LQFUIHDVHG 1 RVBE® SHRS® ILRP VKH P IGG®I LOFRP H JWRXS RI
WH FRP P XQW DWH DAR VHHNIQJ KHDAOK VHWIFHV DWRXU 3+ & Z KIFK LV
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