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,Q WH FXUHQASRQAFDCRIP DM DQG DP 1G WH FROWOXIQJ LHSHUPXWRQVRI WH SDQGHP IE HQUXUQJ
| DLURSSRUMQIMAY | RUD@KDV QHYHUEHHQ P RUH RXADO 7KH 5RYIQJ 5 HVHDURKHUGFKHP H UHGXPHV WH
IP SDPARI H WIQGHG ®DYH E\ SURYIGIQJ VLRUHG FRYHUI RUUMVHDUFKHWYY KHSIQJI P DIQWAQ UHVHDURK

P RP HQMP |RUERW LQGLYIGXD® DQG WHUDGERIDRUHY 7KLY 1V SDUAEXOUD P SRUBQW LYHQ WH
YDUDELDW 1Q I XQGHUVXSSRUADQG WH FKDEIQI HV Rl LHAKIMQT VKRUMMP FRYHUI RUKLIK® VSHADDHG
ROV

5 HVHDURK SDXVHV FDQ GVSURSRUARQDW® DI IHPAHDUD FDUHHUUHVHDURKHLY DQG VP D@MDP V Z KHH
UHGMMEXWQJ Z RINRDGV LV QRADE D\ VIHDME®! 7KH VFKHP H DOR FUHDWAV DQ DAMDPWYH FDUHHU
SDMZ D\ IRUKLIK® VNABIG UAVHDUFKHYY KHGLQ) UHVBLOQ VBBIQWZ KB VXSSRUAQ) SURGXPAYW
LQQRYDWRQ DQG FLHDWYW WY RSHQ VIR DELHVHDUFKHWY VBNIQ) ®DYH EXWY HVSHAD® P SRUBQAIQ
DGGUHWMQI SHOMMMQWQHT XDOAHV LOFOXGIQI WH FDLH JIYIQJ JDS WDWFRQWOXHV VR DI HRASDUHQW
DQG SUP DU FDUHILYHWY/

YXITQI RQ W HDUD VXFFHW WH 6FKHP H KDV UHFHQWD VHRXUHG DGGIMRQDAXQGIQJ ILIRP WHS . 5,
(365& (', +XE R VXSSRUN SDOMRQ LOWR SK\ MFDOVAHQRHV GVASERHY DQG WAMAINH P RGHOIDRLRW D
Z IGHUWDQIH Rl UIHVHDURK HQYLLRQP HQW' 7KLY LOQYHVR HOWZ LGHQDE®! I XUKHUVFDIR) DQG HYDOXDARQRI
WH DSSURDFK \VWHQIWHQLQUD WH FDVH | RUD VXWBRIQDE®! BQJ WP P RGHOMDWSLRP RWAV LOFOMYH
UHVHDURK FX@MUH DQG HT XIVPE®! FDUHHUSLRI UAWRQ
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7TKHG6FRKHP HD@Z V XV WR VXSSRUARXUVAHMAV L WH OHHG H WIQGHGWP HDZ D\ ILIRP WH @E
5 HVHDURK DWIMWRQW  SRWERARUIDOHVHDURKHYY DQG | DEXAV P HP EHWY DUH DQHWI LE®! | RUVXSSRUN LRP
D5RYHU 7KLY SRVMRQ LV QRWOMQGCHG VR UHSOFH W(RWH RQ GDYH EXWIDWHUWR VXSSRUNMH VAHOAH

DQG @EVWH Z RINIQ HQVXUQI WDVWKH UHVHDUFK P RP HQMP 1V P DIQWIQHG GXUQI WHUDEVHQAH

7KH EHOHIW Rl WH VAKHP H H WIQG EH RQG VXSSRUMY WH LOGIYIGXDORQ ®DYH ,\VWDOR SURYIGHV
YDOXDE®! H SHUHQRH VR WH 5RYIQI 5 HVHDURKHUZ KR IVH SRVHG VR D Z IGH IDQUH RI LQQRYDWYH
UHVHDURK EHQH W WH Z IGHUDERWDRY  DQG XGP DM® HOKDQRHV WH 8 QLYHUAW V UHVHDUK [P SDFW
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( DK LQGINGXDARQ RUUHXLIQJ [LRP - GDYH Z L@KDYH GLIHUQI IHTXILHP HQW 7KH 5RYIQJ 5 HVHDURKHU
Z RIN\VVWRIHWHUZ IW HDRK LOGIIGXDOR P O 1P IVH H I HRAYHQHW

7KH5RYHUP D\ KDYH DWDIQIQJ SHURG Z IV WH UHVHDUFKHUJRIQJ RQ BDYH VR SURYIGH J XIGDQFH RQ
WIFKQITXHV $GMUODWYHD WH 5RYIQJ 5 HVHDUFKHUP D\ Z RUN DBRQUMGH D UHMUDHG UHVHDURKHUVR DARZ
DWP RRW LMW R Z RIN 2 XUDIP |RUWH VAKHP H VR DARZ |G LELON EDVHG RQ QHHG

7KHVAKHP H Z L@KDYH DQ DGGHG ERQXVRI EXIGIQ) QHZ LOMDPARQV QXFEDWQ) FRAERUIMRQV DQG
WDV HULIQJ WN@Y DQG IGHDV DRIRW'  HSDUR HQW 1Q WH 6FKRRO7KH VAKHP H Z L@HQK DQRH UHVHDURK

H FH@IQRH DQG SUIRGXPWYW DQG [P SRUBQWD IMZ LOGHYH®RS DQG P DIQWIQ DQ HTXDADQG IQFOMYH
UHVHDURK FXAMUH 1Q Z KLFK LOGLYIGXDAY DQG MEV DUH VXSSRUMG
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P SGP HOWQ H SHUP HQECB@QV LHVHDURK SLRMPW

o &DUY IQJ RXWRXWOH P DIQWAQDQRH VNV LHT XILHG | RUWH SURMPW

o 2 SWP IMQJ QHZ SLRRFRY DQG WIFRKQTXHV

e 7DNQJ RYHUVRP HWIFKQIADQ GXWHV

o YDWK SIRFHWIQI WRUHG \DP SGV P DIQWAQIQ) WRANVDP SGV

o 3UHVHQAQ VXAV DAIQWMLODCP HAWQIV DQG FRQMEXWQJ VR H WALQDCBUHVHQEMRQY
o $WIMAQ Z IV GDVD DQDOMY H SHUP HQWQMUBUHVIMRQ DQG [ XVKUH SOQQIQ]

e 0 DQDIIQU DQG VXSHYIMQI WXGHQOW
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7KLY VAKHP HRITHY DQ RSSRUMXQW VR H S&WH D GLLTHIHOAP RGHORI LHVHDURK GHIYHUY W(LRXJK SRRYY

Rl UIHVHDUFKHWY Z KR FDQ EH UAVBIQHG RQ BRQIHUWLP RUSHUP DQHOWFRQWDRW WHUHE\ LHGXAQ)
XQPHURIQW 1Q UHVHDURKHUFDUHHY/

8 MQJ DFRKRUARI 5RYIQJ 5 HVHDURKHWY SUHVHQW D XQITXH RSSRUMQIW VIR DWHW WH SUDPAWFDO
| HDMELDV Rl WH SRRBIG UIVHDUFKHUP RGHAQ UHDOZ RUTS VHWIQIV ,WADQ VHUYH DVD SURRI RI FRQPHSW
WAMAQJ JURXQG | RUWH LI QULLFDQWRKDQJ HY QHHGHG VR DGGUHW IRE LOVHRXUW SRWIQADE SLRYIGIQJ
QHZ RSWRQVIRUWDQUMRQIQ) UHVHDURK \WHH | QR P RUH WRE®I HP S®&\ P HQW
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* HQGHUGLVSDUW 1Q VAHQWILE UHVHDURK UHP DIQV DI QUIEDQWAAXH $ DUAF®I [LRP 1 DIWH1 HZ V
UHSRUMG \KDAGDVD | LIRP SDSHWY SXEQKHG LQ NRAXUODY B\ ( OHYIHUUHYHDBIG WDWRQD
Rl VAAHQWILF DXWRW/DIHZ RP HQ  $QRWHUMMG KLIK@ KW WDWINKH UHFHQWSDQGHP LF KDV

Z ROHQHG H MAQU GVSDUMHY WH SIRSRUARQRI Z RP HQ SXEQAKIQ) RUMBUAQ) QHZ SLRMPW
GHRUHDVHG Z K1 WH RSSRVIW RFFXULHG IRUP HQ 7KLV MG\ SUP DU® H DP LQHV WH VKRUMMUP
HIHAW R WH SDQGHP IF DQG BANGRZ Q RQ UHVHDURK RXVBXW®ODYIQ) WH ®QJ WP P SDFWRQ
FDUHHWY XQFGDU

$GELHWMQU JHQGHUGLVSDUW 1Q UHVHDURK LV AXADA RURLHDWOQJ D P RUH IQFOMYH LQORYDWYH DQG
HTXIMPE®! VAHQWLE FRP P XQW 3DUHQUBOBDYH VD NH 1 DRRUFRQMEXWR] R WH GVSURSRUARQDWM
lP SDPARQ Z RP HQ DV IMBDGV VR FDUHHUIQWUKSWRQV IHGXFHG UHVHDURK RXVBXWDQG P MHG I XQGLQU
RSSRUMQWHV
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/IX) +R® H3 &KIHVDO HWDO* HQGHULOHT XDOW DQG VHD SXETFDWRQ DLH FRP P RQ DP RQJ DFDGHP IF HGMRYY 1 DWHXP - %KDY
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+ RO &WDYHQ LV D SRWGRARWDAHVHDURKHUZ WK RYHU  \ HDU/RI @ERWDRY

H SHUHQRH + R® GIGKHU3K' Q0 ROFX@U3DIDVVR®RI\ 1QWH , QUMMM Rl
ARG LFDCADQG ( QYILRQP HQUGBAHQPHY DWW EHU W\ W 8 QLYHUMW |RARZ HG E\
SRWERPRIDAHVHDURK LQWH' HSDUR HQARI 3DWREJ\ DWKH 8 QLYHUAW Rl
&DP EUGIH

:1=;)66)0!) &

6XVDQQDK 6DOMUKDVRYHU  \ HDU/RI @®ERWIDRY H SHUHQRH DV D 5 HVHDURK
$SVWMMEBQADWMH :  HIBRP H 6DQI HU, QWA DQG WH 8 QLYHUMW RI &DP EUGIH
6XVDQQDK VP DIQ DUHD RI H SHUAVH LV LQ EDRMUDQI HQRP LEV DQG WH KXP DQ
P IFRELRP H 6KH LV FXUHQW D5RYIQ) 5 HVHDURKHUSDUMAP H DBRQUIMGH
VXG\ IQJ IRUD 3K 1Q YRERILFDCEAHQFHVIQWH' HSDUR HOARI 9 HMUQDU

0 HGIEQH DARDP EUGIH

), 16- 6,-:;

1 DAIOH$QGHWKDVRYHU  \ HDW/RI UHVHDURK DQG WDRKIQU H| SHUHQRH 6KH
VMGIHG FHOEIR®J\ P RBFXOUEIR®J\ DQG EIRFKHP MAI DWIAH 8 QLYHUMW R
+ HGHEHU DQG FDULHG RXWKHUGRRARUDAHVHDURK DWIKH 8 QLYHUAW R
7YEIQIHQ * HP DQ\  6IQFHWHQ VKHKDVZ RINHG IQWH' HSDUR HQARI
YRFKHP [MAI DVIKH 8 QLYHUAW RI &DP EUGIH
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Q " U-DQHW XP WD HBEQAKHG KHUUHVHDURK JURXS LQWH' HSDUR HQARI 3KDLP DFR®J\ Z WK
IXQGIQJ ILRP DQO 5& &DUHHU' HYHBRSP HQASZ DUG ) HIRZ KIS 7KH JURXS UHVHDURK P HRKDQMP VR
SIRWMIQ VHD DWHP E® VXK DVDP \ ®RIG IRWP DARQ LQ SIRMQ P M RTIQI GIVHDVHY DQG WH LRBIR
EIRP ROFXQUFRQGHQVDWA LQ SLRWQ GHIUDGDWRQ SDWZ D\ V

" U. XP W DSS@HG IRUVXSSRUNWRP D5RYIQJ 5 HVHDURKHUVR FRYHUWH P DWMLQIW GDYH RI D LHVHDURK
DWRADWM IQ KHUDE 7KIVSHURGRI WR P ROMVRI GDYHZ RX@ KDYH KDG D QHIDWYH P SDRARQ DQ
RQUIRIQJ LIHVHDUAK SLIRMPWZ IW H VWUODCFR@ERWDWRYY 7KH5RYIQJ 5 HVHDURKHUZ DV DWAJ QHG SDUV

WP HIRUDSHURGRI P RQWYV SIRYIGIQJ H SHUP HQWO/XSSRUWARQ SLIRWMQ H SUHWRQ DQG
H WDPURQ Z RUINQJ Z IW FREMERWDWRYY DQG KHSIQI VRP HGD\ VR GD\ @E P DQDIHP HQW

© )6-< =519
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' U&KDUBRWM + RXGARIY D BFXUHULQ WH' HSDUR HOARI * HOHWEV DQG GDGVWH 9LLXV* HQRP LFV
JWRXS +HUJURXS WXGIHV WH HYROMRQ DQG GLYHMW R GRXE®I WDQGHG' 1 $ YILKVHV DQG KXP DQ
SDWRIHQVWDAFDXVH GMVHDVH % XMQJ Z KR®I JHQRP HVHTXHQAQJ WH. FDQ WDAN WH \SUHDG Rl
YIWXVHV RYHUMP H DQG DRIRW Gl HHQWERFDMRQV 7KLY DSSURDFK DOR HQDEGN WHP VR IGHQA GLXJ
UHMMEQRH REVHUYH WH HP HUUHQPH RI QRYHOUHFRP ELQDQWADIQV DQG LQYHVIAS DM WH DQAHQW
HYROMRQ R VXFFHWI XCKXP DQ SDWRIHQV

' XHWR P DMQIW GDYH ' U+ RX@GARIDSSTHG | RUS RYIQJ 5 HVHDURKHUVXSSRUMR FRQOWOXH

H SHUP HQWCP RP HQWP 2 XUSRYIQJ 5HVHDUFKHU ' U+ R@ &WDYHQ Z DV DWLIQHG VR WH JLRXS SDUWV
WP H SIRVIGIQI H SHUP HQUBOXSSRUAQ SUP DY FH@Y. RUN DQG WAXH FXOMUH P RBFXOUELR®J\

P XGFRGXUIGZ R \VRP HM GRFXP HOWQJ JXIGHIDHV IRUQHZ SIRRFREY DQG RIKHUGERWDRY VMV

0): /<< T7=4 +7.<
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) DIUDWMEXWRQ LV HAWHQADA RUUHVHDURK LOMIUW | RWMUQ) D FRAIDERWDWYH HQYLLRQP HQWDQG
HQUXUQJ WDWD@FRQMEXVRUY VR WH UHVHDUK SURFHW UHFHLYH DSSURSUDM UHFRIQMRQ | RUWHU

Z RWIN 5RYIQJ 5 HVHDURKHWY FDQ FRYHUWIFKQUEFDQV UHVHDURK DWMBQW SRWERFV SUQASDO

LQYHVIW DVRY/ DQG RWHUHP S@ HG UHVHDURKHYY 7 KHULOW@PWDOFRQMEXWRQV VR SLRMFW FDQ YDU
DQG DUH VSHALLHG E\ WH DSSTDQW

7KH5RYIQU 5 HVHDURKHUGFKHP H SLRYIGHY FBDUJ XIGHIDHV | RUDSSTFDQW RQ DANQRZ BIGILQJ WH
5RYHUV FROMEXWRQV ,Q FDVHV Z KHUH 5RYIQU 5 HVHDURKHWY KDYH DWAMMG Z W WH H SHUP HWGDVD
DFTXIMMRQ RUDQDOMY WH VKRX@ EH DANQRZ BIGIHG E\ QDP H 7KH DXWRW/ Z RX@ @\H R

DFNQRZ BIGIH WH KHS Rl SQUHIAQDP H@V D 5RYIQ) 5 HVHDUFKHULQ WH 6FKRRCRI Y4RER] IFDOBAHQRHV
8 QLYHUMW RI &DP EUGIH

,Q FDVHV Z KHIH WH UHVHDURK KDV LHT XILHG LOM@IRXDOFROWIEXWRQV ILIRP RQH RUP RUH5RYIQJ
SHHDURKHY WH WKRX@ EH LOFXGHG Z IWILQ WH DXWRUQMRI WKH UHVXOBQASXETFDMRQ RUUHSRUV

DQG LQ GVAXWRQV GXUQI GLDIWQJ DQG SXEGFDMRQ

)6)/-5-6<)6, -;7=+ 4HM/+)</6

7TKH5RYIQJ 5 HMHDURKHU&RP P IWWH P HHW WUHH WP HV D\ HDUWR UHYIHZ DSSTFDWRQV DQG GHAGH
UHVRXURH DABRFADMRQ  HQVXUQJ VXSSRUNHDFKHY WRWH Z KR QHHG IWKH P RWV( P HOHOQR  LHT XHW DUH

FROVMGHUHG RQ DQ DG KRF EDWY

3 IRMIPADQRFDWRQ FROVGHWY/ WUHH P DIQ FUMUD DSSTEDQAHDI LELON MVMLEDWRQ Rl UHVRXUFH QHHGV
DQG | HDVELDN Rl WH DRAYIW  &HQADOR WL 1V D FBDUXQGHUMBQGIQU Rl QHHG FROMGHUQI FDUHHU
WIUH SRWIQWDAP SDPARQ SURIUHWIRQ DQG Z KHIKHUVXSSRUNFRX@ XQBRAN I XQGIQI VXWLQ
UHVHDURK RUGUYH FRQWOXHG GHYHBRSP HQW3 LDPAFDA DRRYY IQFXGIQI FRQWDFWAP HIDHYV H SHAMG
RXVBXW @E M] HDQG I XQGIQI WIIH DQG WH QDVWUH DQG GXUMRQ Rl ®DYH DUH DOR Z HIKHG \R
HQVXUH VXSSRUAY ERW | DLUDQG P SDPWXO
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2 XUUHVHDURK KDV [P SDRW RQ KHDOK DQG GVHDVH DRIRW VSHAHY DIUFX®XUH FRQVHUYDARQ
DQG WH HQYLLRQP HQADV Z HGDV RQ WH SKDUP DFHXWFDCDQG EIRWFKQRE®I\ [QGXVMHY Z WK
GILHAWADQVIMRQDOHBIYDORH VR WH FAIRIF SXETF VHUYFHY DQG VRADCSRIA  DQG WH EIR
HARQRP \

,Q@H Z W WH 8 QLYHUMW VP DMRQ WH 6FKRRCR! Y4RERI LEDOEFHQFHY VMYHV VR GHOYHU
HGXFDWRQ DQG UHVHDURK DVWKH KL KHVAIQWALQDARQDOBIVHY Rl H FHIIQRH

2 XU' HSDU/P HQW , QWX VIAV

' HSDUR HOARI YARFKHP MM &DP EUGIH6WP &HD QMMM

' HSDUR HQARI * HOHWEV * XUGRQ , QUMM

' HSDUR HQARI 3DMREI\ 0 5& 7R IFR®RJ\ 8 QW

' HSDUR HQARI 3KDUP DFR®J\ 6DIQVEXU / DERIDWRY

' HSDUR HQARI 3K\ IR\

' HYHRSP HQADQG 1 HXURVAHQAH

' HSDUR HOARI 3@QNEAHQAHV &RTIPURQV

' HSDUR HQARI 3\k FKRBJ\ &DP EUGIH 8 QIYHUW YRVBQIE * DUGHQ
' HSDUR HOARI 9HWMUQDY 0 HGIHQH 0 XVHXP RI =RR®J\

" HSDUR HOA\RI =RR®J\ &DP EUGIH 8 QlYHMW + HUIEDUXP
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% VXSSRUM WLV IQMDWYH LQGIYIGXDEY DQG IQWMIMWRQY KDYH DQ RSSRUMQIW VR GUYH P HDQIQIIXO
FKDQIH HQUXUQJ UMVHDUFRKHYY DUH QRVWKHE EDANE\ SHURGV Rl ®DYH DQG WDWWVBOAHQWLE SURIUHW

FROWOXHV XQOWUXSWG

© HIQYIW SDURHWY IXQGHY DQG DGYRFDMV VR NRIQ XV 1O VFDIQ) WLV IQQRYDWYH P RGHOKHGIQI \R
FUHDWA D P RUH IQFOMMYH UHMIHQWDQG | RLZ DU BRRNIQI UHVHDURK HQYILRQP HQWRUD®

7R H SGRUH RSSRUXQIVIHV VR Z RUN VRRIHVIKHU SGIDVH FRQVDFW
' U$EL+ HUP DQQ 5HVHDUAK 6WDWAJ\ 0 DQDIHU
$EL+HUP DQQ# DGP IQFDP DF XN

7R GIDWQ P RUH DERXVWXSSRUAQJ VKLY YIVIDOLHVHDUFK - SGIDWH FRQVIDFW
+ RO 61QIGKXUMWSWRADM' ILHARU %4R®RI IFDG6 AHORHV

&DP EUGIH 8 QYHUAW ' HYHBRSP HQADQG $O(P QL5 HIMRQV 2 |11FH
+ RO 6LQIGKXUM DGP LQFDP DF XN
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