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Y%DFNIHHWERP P XQIW &RABUH 9% && KDVEHHQ VHBIFG DVD3KDWH  Z LQQHUIQWH 8 6 ' HSDUR HOWRI ( QHU\ B/$ P HUFDQ 0 DGH 7UEDORT@BY H
DQG 8 QLYHUAW 7&8 ( QHU\ DQG ) RRG 6RYHUHLI QW 1 H[ XV3U] H 7KLY QDURQDOFRP SHMRQ VXS SRUN WX GHOW®BIG WDP V1Q GHYHE&RSLQJ LOQRYDVIYH
SURMIFW VK DWQVIAI UDVA UHQHZ DE®! HQHUI\ Z IV | RRG VRYHUHLI QW LQIMDVIYHV
%) &&B/Z LOQIQJ SIRMFW6$32 2 / DQG ( QHU\ Z DVGHYHRSHG E\ DQ RXWADQGLQJ WDP Rl WXGHQW 5 IKDQQD 0 DQ\ : KIVMA + RUHV 510\ %LG
5 DWBIU &DQGDFH 6VM@EP RNIQJ DQG . UMM $ XJ DUH 7KHUHIIRUVZ HHVXSSRUMGE\ )HO[ 1H 86' $ ([ WIQURQ' LWHFVRU DQG 5 RQ/ DKU %) &&
) DFIOMHV Z KR SIRYIGHG WWFK QLEDOJ XIGDQFH
$VD3KDWH Z LQQHU % && KDV UHFHLYHG D FDWK SU] HDQG Z L@DGYDQFHVR 3KDVH D Z KHHWDP VFRP SHW | RUDQ DGGIVIRQDO VR
IXUWKHUGHYH®RS VKHIUSURMIFW 7KH FRP SHVINRQ Z LGFX® LOQDW LQ 3KDVH  Z KHUH ILQDOSUIRMIFW Z L@EH VKRZ FDVHG Z Vi VRS WHDP VHDLQIQJ XS VR
LQ DGGIMRQDA XQGLQJ

7KLY DFKLHYHP HOWKLI K@ KW ViKH GHGLEDARQ RI %) && WXGHQW DQG | DFX@V LQ DGYDQFLQI VX WILQDE B VROVRQV VK DWMAHQJ VKHQ , QGLI HORXVIRRG
L WHP VDQG HQHU\ LQGHSHQGHQFH &RQJ IDW@MRQVVR RXUWDP  RQ VKLY LOFUHGLE B DFFRP S@KP HOW
) RUP RUHLQIRWP DVRQ RQ RXUUHQHZ DE®I HQHU\ DQG IRRG VRYHUHLI QW LQMDYHY YIMMWRXUZ HEMMAZ Z Z EIFF HGX RUFRQVDFW HO[ 1 H]

H W RUHP DIOHQ Q# EIFF HGX
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%) && 86" $ ([ VMIQURQ 3RIWDP LOVALDV IHFHQWD VKRZ FDVHG VIKHLU
UHVHDUFK DQG GIDGHUKLS DVKH ) WANS P HUFDQ / DQG * DQW
SROVRUIKP ) $/&21 &RQIHHQFH 7KH HYHQW HDWUHG RUDCDQG
SRWHUSUHVHQVMRQV ILRP %) && WXGHQW KLJ K@ KVIQJ WKHLUZ RN LQ
IRRG VRYHUHLI QW @QG P DQDI HP HQWDQG HQYLLRQP HQVIDCHGXFDVRQ

6\VXGHQWS LHVHQVDMRQV 5 HVHDLFK 7RSLFV
o $P VWNDSL3LNDQL) RRG 6 RYHUHLI QW 6 WDWAT LE , QUURGXFVIRQ
o 3UHHOWGE\ ' XWD/ RXLY
o 7KLVIQMDVYH SIRYIGHY WXGHQWADIQIQJ  UHVHDUFK DQG
GHYHRSP HQWRSSRUMQMHVZ KLB | RWHUQJ BIDGHUKLS Z MK
%DFNI HHWSLRGXFHY 7KH J RDOVVR HOQKDQFH FRP P XQIW IRRG
VHUFHVVKRXJ K P HDWSURFHMQJ DQG D GHHSHU
XQGHUMPQGLQU RI 3 LINDQLMQG UHVRXUFHV
o &KRRMQJ 2 XU) XVXHLQ 5 HDVMRQ VR ,LQLL %XIID®&R / DQG
0 DQDIHP HQW
o 3UHVHQWAGE\ . DQH* IGKDP  6\XGHQWS HQDVW 7 UHDVXUHU
o 7KLVSURMFWH SERUHVVIKH FUMFDOLR® Rl J D] LQJ SIRGXFVRQ
DQG VRIOP DQDJ HP HQWQ EXIABIQ) D VXWIDLQDE B DI UFX@XLDO
VWP 7KHVH IDFVRW/LP SDFWHFRV WP KHDOK DQG
DJ UFXOXUDOSRGXPMW HQVXUQJ D EDMQFHG LHIMRQWKLS
EHVE HHQ EXII D®R DQG @QG P DQDI HP HOW
o 3INXQLL) RRG ) RUAVIAB LRMIFW
o 3UHVHOWG E\ &DQGDQFH 6P RNIQJ
o 7KLVIRRG VRYHUHL] QW LOIMDVIYH FHOWALY DLRX QG WDGIIRQDO
IRRG | RUHW DQG VIKH QXVUMRQDCE HQHI W VIKH\ KDYH SURYIGHG
VLQFH VIKH EHI LOQLQJ RI %@FNI HHWFUHDVIRQ WRUHV 7KH SURMIFW
DIP VVR UHYLVIXD) H DQG LQWAT LDVA VHVH WDGIVIRQDOI RRG
VRXUFHVIQVR P RGHUQ SWDFVEHV
o 9% && ,QUASUHVIVIYH 7WDIO( QYILRQP HQVIDO! GXFDVRQ 7KRXJ K
YDFNI HHWG VRUHY
o 3UHVHOWGE\ ' DNRVD 1 RIXQQHU 6VKGHQWE HODW 3 UMGHQW
o 7TKHY%) && LQVALS UHVIVYH WDIAY GHMLI QHG VR | RWHAU
LOWALD HOHUDWRQDOBDUOIQU E\ SWRYIGIQJ D SAWRWP | RUHGGHWY/
VR \KDUH WHIUZ VGRP DQG FX@XWDANQRZ BIGI H 9 IMVRY/Z LOD
H SHUHQFH HQYLLRQP HQVDOHGXFDVRQ ILRP DQ, QGLI HORXY
SHWSHPYH HQUFKLQJ VKHLUXQGHUMDQGLQJ Rl %6MFNI HHW
WDGIMRQV
o (TXW3WRIWDP $FKLHYIQJ &XOXDOGHOWV 7KURXJ K
([ SHUHMDQO' HDWRLQJ S LT ] e e TP R
o 3UHVHQWG E\ 0 DUFXVYXFNGA
7KLV LQIMDVIYH HP SKDV] HV KDQGY RQ GIDURIQJ VR WUHQI VIKHQ
FX@OXWDAGHMW DP RQJ WXGHQW DQG ViKH ELRDGHU
FRP P XQIW HQVXUQJ VKDWADGIMRQDONQRZ BiGI H LV
SUHVHUYHG DQG DSSA@HG LQ FRQWP SRWDU HGXFDVWRQ
9% && LVSWRXG Rl VIKH GHGLFDWRQ DQG KDUG Z RUN ViKHVH WX GHQW KDYH
GHP RQWADWG 7KHIUFRP P VP HOWR UHVHDUFK DQG FRP P XQIW
HQJ DI HP HQWKLI K@ KWWKH [P SRWIDQFH RI LOVIAJ LDAQJ WDGIMRQDO
NQRZ BIGIHZ VK P RGHUQ HGXFDMRQ
) RUP RIHIQIRWP DMRQRQWKHS86' $ ([ WIQURQ 3WRIWDP DQG
LOWALQKLS RSSRUMQIMHY FROVDPWIKH %) && 8 6' $ ([ VIOMRQ 2 IILFH
YHQ 1H] &KHOHH 3 UHH
H W H W
IHQ Q# EIFF HGX FKHOHH S# EIFF HGX

&DQGDFHGVIMBP RNIQJ
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%9 && 1Q SDWQHUKLS RI %6DFNIHHW RP HWIE 9 IRBIQFH 3R] LDP

Z HBRP HG FRP P XQIW HGHW/ VR VIKH | LA\ @HU/ XQFK RI VIKH VSUQJ
VHP HWHUVIKLY - DQXDU LQ KH %) && 6VXGHQWERP P RQV ( GHW/

J DWCHUHG VR HQVR DZ DWP P HDQZ KL®I DOR LHFHLYLQ) HVHQWDO
KHDOK VFUHHQLQJ VDV SDUARI %) &&B/RQIRIQI FRP P VP HOWR

FRP P XQIW Z HGIDHW

%) && QXULQJ WXGHQW &DIRIOH 0 F( YHW/ 2 FVBYID: LAIDP VRQ DQG
) IDQFIOH : LGB XQ SDWQHHG Z VK VIKH &RP P XQIW + HDUK

5 HSUMVHQUDVIYHY &+ 5 SIRIWDP VR SWRYIGH EGRRG SUHVXUH FKHFNV
E®RRG J XFRVH WAWMQJ |RUGLDEHV Z HLI KWDWHWP HQW DQG RVIKHU
URXVIQH KHD®IK HYDOXDVMRQV 7 KHVH VEUHHQLQJ V DUH HWHQWDCE HFDX\VH
Z HZ DQWR FDUH | RUVKH Z HEDHW RI RXUHGBHY HQWXUQJ ViKH\ KDYH
DFFHW\VR P SRWIDQWK HDIK LWL KW DQG VXSSRUV

7KH QH W GHU/ XQFK Z LOVNH S@FHRQ) HELXKDY K ILRP

$0 W 30 DW DJ®I6KIHGY ,Q DGGIMRQ VR D QXVMMRXVP HDO
HEGHWY/ Z LEKDYH WH RSSRUMXQIW VR H SERUH HWHQWDCRLY DQG VIKHIU
EHQHILW

%) && LV KRQRUHG VR KRWWAKHVH J DWCHUQJ V FUHDVQJ DVSDFH Z KHH
HABHW/ LHFHLYH ERW QRXUMKP HOWDQG FDUH

&DLIRAQHO F( YHW 2 FVDYID:  1@IDP VRQ DQG ) WDQFIQH:  L@BIXQ

&+5 WIII %4HOGD 0 HKVD DO W+ RGGDUG RITHUQJ GLDEHV VELHHOIQ)

WK YDFNIHHW RP HWIF 9 IRBIQFH / DXWD* HYDIVP IQJ®

' U%DG + DG
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2Q-DQXDU VK %DFNIHHW&RP P XQIW &R HKRWHAG WMH UG 9%4HDUS LYHU
&RP P HP RUDVRQ LQ VIKH 6\WGHQW&RP P RQV EUQILQJ VRIHVIKHURYHU — DWHIQGHHV
IRUD SRZ HUXQJ DVKHUQJ RI LHP HP EWDQFH KHDAQJ DQG FXAXWDOSUGH 7KL\ HDUR/
FRP P HP RUMRQ Z DVVKH U HWALQ UHFHQW HDW/ LHDI ILLP LQJ VKH [P SRUBQFH R
FRP 1QJ VRJ HIKHUVR KRORURXUKIWRY DQG WAHQJ Vik DVD FRP P XQIW
7KH HYHOW HDWUHG HWHAHP HG DXVKRW/&DURQD XUD\ /HD: KIMRWG ' U ( WU
7DIOHDVIKHY DQG 0 DN 5 DVBIGI H Z KR VKDUHG LOWI KW IQVR VKHIUXSFRP 1QJ Z RUNV
RITHUQJ SHUSHFIYHVRQ KIWRY  IGHQVIV DQG UMMIHQFH 7KH%DYH' RJ 6RFLHW
HQUFKHG WMH FRP P HP RUMRQ Z VK VRQJ VDQG GDQFHV J IRXQGLQJ VIKH J DVIKHUQJ 1Q
WDGIMRQ DQG UHIQIRUFLQJ VH VSLLIMRI XQIW
$ GGLQJ VR VKKH GD\ B/\LJ QULFDQFH 7RQL5 XQQIQJ I IMKHUSLRYLGHG D SRZ HUXOYLVXDO
GHP RQWUMDMRQ Rl KHDAQJ  LOX\MDQJ WMHP DQ\ FXOXWDOFRP SROHOW VKDAKHGS XV
P RYHIRWZ DUG $ \WHAQGHHV DAR HQNR\ HG D VSLUMAG KDQG GUXP  FROWAVADQG D EHVW
GUHWHG FROWAVWIFHGE UM ViKH EHDXW RI RXUWDGIMRQV $ VRFLDOGDQFH EURXJ KW
HYHU RQH VIRI HCHU [LQ0QJ VIKH VSDFH Z VK MR\ DQG FRQQHFVRQ

VK YIMVRW/ILRP ' H/ D 6 D@1 6 FKRROY6XI 1D + LlGH $ FDGHP \  DQG & WIDO&UHHN VIKH
HYHQWZ DV D WKH UH GIFIRQ Rl FREHIFVYH LHP HP ELDQFH DQG VHQI VK 2 YHU
SHRS®! Z HUH VHUYHG D P HDCDVZ H J DVIKHUHG 1Q XQIW UHIQIRUIFIQJ VIKHLP SRUBQFHRI
DFNQRZ ®IGJ LQJ RXUSDWZ KLBI HP ELDFLQJ VKH SDVK IR DG 7KH %HDUS LYHU
&RP P HP RUDMRQ FRODXHVVR JRZ  HOWXUQJ VKDWHKLY KIMRY LV KRQRUHG DQG VIKDW
RXUWDGIMRQVHP DIQ D VRXUFH Rl UMM@HQFH | RUJ HQHUIDVMRQVVR FRP H

7RQL5 XQQIQJ) IKH " U ( WHU7 DIOHDVKHY

0 DIN5 DVBIGI +

(P FHH-HWH' HMRMHUDQG / HIDQG / XNIG
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YWRP -DQXDU VKK VR) HELXDU VW3 LINDQLBVKGLHV SIRXGO® KRWHG W | LUMKLGH VIBQQLQJ
FOWIQP RUHVKDQVEZ R GHFDGHV P DINLQJ D I QULFDQWP RP HQWLQ ViKH SUHVHUYDVRQ RI
YDFNI HHMEXOXUH 7KLVZ RINKRS Z DVVKH LDMRI W NIQG MQFH Z KHQ UHQRZ QHG
FXOXWDOHGXFDVRUYHYHLO + XQIU : RO GIG D GHP ROWUDMRQ P DNIQJ VKLY QHZ  LOIMDIYH
DQ P SRUDQWWHS |RLZ DUG LQ UHYLVDA LQJ VKLY DQFHVADOMDGIMIRQ

7KHFOWZ DVBIGE\ 1 DSL: DGVZ RUM DVKILG J HOHUDVIRQ KIGH VIBQQHUILRP  VKH %@RRG
7UEH Z KR VKDWHG KLV H SHUAYH DQG J XIGHG WXGHQW KLRXJ K VIKH LOWFDV SIRFHW R
VFWDSIQJ EWDIQ VDQQIQJ DQG WP RNIQJ KLGHV VIR FUHDVIA EHDXVU XOGXWDE® EXFNWNLQ 7KH
KDQGV RQ H| SHUHQFH RITHIHG QRWRQ® FK QLEDOVNLAY EXWDAR D GHHS P HDQLQJ IXO

\HW\ LSSHUNV7- D\ 2 VERWQH DQG . UMW $ XJ DU

FRQOHFVRQ VR %6DFNI HHWK HUVIDI H DQG ViKH SUDFVIEH RI VHD VX\WWILQDELOW REDRCRO)ILAS:

YXLEBIQI RQ WKLY VXFFHW 3 LINDQLEVXGLHV SMQV VR KRWD VHUHVRI IXWKUH KIGH VIBQQLQJ

Z RUINVKRSV 6\WWGHQW Z KR KDYH FRP SGMAG iH Z RINVKRSV Z L@KDYH ViKH RSSRUMXQLW

VR SDW RQ VIKHIUNQRZ ®1GJ H DQG WADFK VIKH QH[ VI HOHUDARQ HQVXUQJ VKDVWALLY YIVIDO

FXOXWDOADGIMRQ LY SUHVHUYHG DQG FROWQXHV VR VIKULYH Z LVIKLQ ViKH Y4DFNI HHW

FRP P XQIW

7KHH Z RINVKRSY DUH GHWI QHG VR HP SRZ HULQGLYIGXDY [ RWHUVHD VXWIDLQDELDN DQG

WHQJI VIKHQ IHV VR RXUFXOXUDOLRRW XGIP DWA® HQUEKLQJ ViKH FRP P XQIW DVDZ KR®

) RUIQIRWPP DMRQ RQ IXVXUH + [GH 7DQQLQJ :  RUNVKRSY SGIDVH YIMWRXUZ HEVVHA

Z Z Z EIFF HGX RUFRQVDFWI UH\ DFH <HTRZ RZ CDW WH\ DFH\ R# EIFF HGX

6V VXQHG |RUIXVXUH Z RINVKRSV DQG NRLQ XV 1O FHGEUMQJI DQG SUHVHIQI iKH UFK

WDGIMRQV Rl VIKH %4DFNI HHWS HRSG)i , QUG LQ RVIKHUS LLINDQL 6 VWX GLHV FRXUHV' & ROVDFW
RUHP DIOKH®IQBDXJ DUH# EIFF HGX

+ H®IQ $ XJ DWH 1DSL: DGVRUA / HJK O DOVBH / RUQD 1 RUA 3 HL DQ

1DSL: DGVZ RUK LOWMKFWQJ DV7DQ\D: DUWG 6FKXU : \HW\ [SSHUWWZ DWK  7-D\ 2 VERWH DQG * HD@ ( @IQZ RRG 7-D\ 2VERWQH . \®i. WDl &DQGDFH6WBP RNIQJ

0 IFKH@ %R\ FH . \ ®1. WDl &DQGDFH6IABP RNIQJ 1 DSL: DGVZ RWK 7-D\ 2 VERUQH 0 HIMD 7LRP EGA
6KHGRQ &DUORQ







