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%ADYH ) RXQGDVMIRQ DFNQRZ B1GI HV WKH $ ERUILQDCDQG 7RUHY 6 WDIW VIDQGHUSHRS®V RI

WL QDARQ DV VIKH VWDGIMRQDOFXWRGIDQV Rl WWH @QGV RQ Z KIFK RXURW DQLVDMRQ Z RUNV
© HSD. UHVSHFW VR ( @GHY SDVW SUHVHADQG HP HUILQJ

%ADYHY Z RUN DOR EUQIV XV LQVR FRUDPWZ [V SHRS®! [ LRP GLYHWH FRP P XQMHV %4DYH
LV FRP P IWHG ViR UVSHPAQU VIKH VH XDOW  JHQGHU FX®XUH DQG KHUVIIH RI HDFK SHWRQ
Z H HQFRXQWU LOVIGH DQG RXWIGH RXURLI DQVDMRQ
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#1LLY<S4 TORY

%A@ LV D GHYRWG IDIKHURI VEROD P RQIK RGVRQDQGD P RQWK RT GDXJKWWU + H I LDMBDLOHG
DERXWWIKH %4DYH SUIRILDP VKRUAD DI UKLY VRQWY ELLYK 7KH SUHIQDOR Z DV XQS@QQHG DQG VKHH

Z HHRQIRIQ) VIOVIRQV Z LWKLQ VIKH FRXS®I LHDMRQVKLS  7KH FRP P XQW VHUYIFH RUDQWVDMRQ Z KR

P DGH ViKH UH HULDOQRWG VKDL DKDQ KDG D VHEXUH DVIDFKP HQWZ VK ERVIK FKIGBUHQ KRZ HYHUKDG QR
IDP O |UHQGVKLS QHVEZ RINDQG Z DV YHU IVROWAG [ LIRP DQ\ VXSSRUV

. KLBI DGMWMQU VR @H DV D IDWHURI VE R %@ VXSSRUMG KLY SDIWQHUVKURXIK KHUSRWVELLYK
UHFRYHY ' XUQJ WL SHURG KH | DFHG W QU LFDQWFKDEHQIHY EDDQALQI KLY SDUWAHUY LHFRYHU
QHHGV FDUQU | X@WP H I RUKLY FKIGBHQ DQG P DQDILQI WWH GDIO GHP DQGV RI LKQQIQJ D KRXVHKRT

$V UHVSROVELOAHV JUHZ %A@ |RXQG KLP VHD VWHIKHG VIKLQ [P SDPAQJ KLY P HIBCZ HEEHQD  7KH
QHHG VR GLYIGH KLY DMAQMRQ DFLRW P X@I5G! URGV XGIP DWAD P DGH IMIP SRME®! | RUKIP VR FRQUQXH
Z RINQJ RXWIGH VIKH KRP H %4@ UH GG RQ KLV MRXUDH
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$IVMUEHQJ UIH HUHG VR %4DYHE\ DORVWHURUW DQVDMRQ %A@ Z DV TXIWM DSSUHKHOMYH VIR HQIDIH DW
| LWANGXH VR VKH | HDURI MGIHP HQW %A@ 11QGV KIP VHD VR EH VRP HZ KDWRI D FRRVHG RIT SHVRQ DQG
KDV Gl I LEXQV RSHQQJ XS VR RVKHY/
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8 SRQ MIQIQJ %4DYH %4 LQVD® | HOWRP H DY LHW DQG DGP IWHG MDWVWIRRN TXIViA VRP HVIP H VR
VDO RSHQO Z MK KLY P HVRU %4@ & P HQVRUZ DV DE®! VR JLYH UHDWXUDQFH DQG D VHQVH RI WKVW %4@
DQG KLV P HQ/RUZ HH DE®I VR EHILQ P HHQJ VE R VR VKUHH VIP HY D Z HHN Z RINQJ DURXQG %@V Z RN
VEKHGX®! JHWQD VR NORZ HDFK RVIKHUDQG EXLEEIQ) D WARQJ | RXQGDVMRQ | RUD P HDQIQJI XO

FROOHPRQ $ 1 WUVKH | LDAMHZ P RQWY %A@ | HOWRP | RWZE® RSHAQJ XS VR KLY P HQURUDERXWZ KDW
ZDVJIRIQI RQIQKLY @H
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$W\D GLLI LEXGWAP H I RUKLY IDP 1O | RERZ LQJ WKH LOYRYHP HOWRI FKL@ SIRMPIRQ %A@ VRQ Z DV

UHP RYHG DQG S@FHG LQVR DOMQDW FDUH %4GD GHVFUEHY VKLY iP H DV D GRZ Q SRIQWIQ KLV @ H EXWZ DV
JUDVM XOMR KDYH KLV P HORUSURYIGH VXSSRUMR KIP VIKURXJIK VKLY Gl LEXOVADQMMRQ DA D\ V EHQJ
VKHUH DQG HOFRXUDJLQJ %4GD VR P DIOVPLOQ FRQOHPARQ VKURXJI KRXVWIKLY VP H

1 DP Hv FKDQIHG | RUSUYDR
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,Q RUGHUVR VHEXUH Z RN DQG EH FRVHUVR KLV IDP L® RI RUJLQ %A@ P RYHG IOWAOMDM : KIG VKLV
P HDQWKH FRX@ RQO® VHH KLV FKI@GUHQ YIWXD@® KHZ DV DE® VR VHEXWH | X@AP H HP SR\ P HOMQ D
VXSSRUWAYH Z RINSOFH $1VWUZ RINQJ KDUG VKURXJIK FRP STFDVAG B DCDQG JRYHUP HOMA WP V

DRQIMGH KLV P HQVRUIRUP DQ\ P RQMV %A@ Z DV DGYIVHG E\  FKI@ SIRWFVIRQ VHIYIFHV VKDWKLY VRQ
P D EHDE® VR UIH HQWAUKLY FDUH LQ VKH | XWKUWH DQG U@ H SUHWHY KLV VIKDON X@HW VR KLV P HVRUI RU

EHQI VKHH VR VXSSRUAKIP VKURXJIK VKLY SUIRFHW
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%4QD 1V FROAQXIQ) KLV WP H 1Q VH SLRIWDP Z VK %4DYH | RFXMQU RQ EXIABQ) KLY IQUASHVRQDON@Y
DQG KHDOK\ FR SDUHOWQ Z WK KIVH Z LH DQG FROWQXIQJ VR DGYRFDVM | RUD | X@WP H LHIMRQWKIS

Z WK KLV VRQ %@ KDV EHHQ DE®! VR DFKIHYH P XGIS®! JRDY Z KIOWQ % DYHY SIRIWDP  LOFXGLQD
FRQOHAAQJ Z VK G DOVHUYLEHY VR UIHVROH FKI@ VDI HW DQG | DP 1O FRXUAP DAMAY JDIQIQJ WREGBH

HP SE P HOWEXIGQJ KLV [ LQDQFIDODAMDR  DQG FRQOHAQ Z VK. YIVIZOP HQUVIBOKHDDK VXSSRUN %A@ 1V
KRSH XCDERXWD | XVIUH Z KHUH KH VSHQGV P RUHVIP H Z IV KLY FKIEBUHQ DQG FDQ | REXV RQWHP DQG

SWRYIGH | RUWHUFDUH QHHGV

1 DP HV FKDQIHG | RUSUYDR
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1 ROECT# AKGROUND

%DYH) RXQGOMRQ %DYH LV GUYHQE\ D YIMRQRI ViH | XVXUH Z KHIH HYHUY \ RXQJ SDUHQWDQG VIKHU
FKL@S VIKUYH DQG EHRQJ DQG W SXUSRVH LV VIR XQEBRFN ViKH ERXQGEBM SRWQMDOR! \ RXQJ SDUHQW
%ADYH GRHV WKLV E\ Z DOLQJ DRQIMGH\ RXQU SDUHQW 1Q VKH HDU® W HV Rl VWHUSDUHQAQD NRXLOH, V
FKDP SIRQQU VIKHULQKHIHQAFDSDELDAHY DQG VWHQIVIKV DQG FRQQHAIQI WMHP VR UIHVRXUFHY VXSSRUV
DOG RSSRUMQMHY VKDAHQDE®! VIKHURZ Q DQG WHUI DP LGHZ HEEHQ) 7R GR VKLY H | HAAYHD  %4DYH
P DIQUDIQV D FRP P WP HQWR FHQWMQJ ViH QYHG H SHUHQFH YRIFHV RI \ RXQJ SDUHQW 1Q RU DQVDVMRQDO
GHFIMRQ P DNQU DQG A WHP LF DGYRFDR HIRUV $FFRUIGIQIO VKLY SURMPAHSRWAEH] LQV DQG HQGV

Z WK WRUHV Rl VE R\ RXQU | DAKHLY 94.DYH KDV EHHQ SUYLBU HG VR VXSSRUV

%DYHZ DV IRXQGHG DQG IV BIG E\  IQAVNGXDY Z IMK @YHG H SHUHQFHRI SDUHOWRRG DAD\ RXQJ DIH ,\W

@IVKLS P HQRUQJ SIRIDP  6XSSRUMY ( [ SHAMQJ DQG 3DUHQAQI 7HHQV 6( 37 Z DVFR GAMIQHG Z WK
\ RXQJ SDUHQW DQG OXQFKHG 1Q XQGHUWH &RP P RQZ HDOK ' HSDUWR HOWR! 6 RADCE HEHVITY 7HWW

DQG/ HDWQ) XQG 6( 37 IV D QDARQDCBLRIWDP  SRYIGIQ) VXSSRUNRUH SHAVBQADQG \ RXQJ SDUHOW XQGHU
WHDIHR  \ HDW/

7KH UAVHDUFK VIKDWH] MW RQ HDUD HOW LQVR \ RXQJ | DVHLKRRG XQGHWFRUHV VKH VLI QU LFDQADQG
XQTXH QHHGV RI \ RXQU | DWHWY + RZ HYHU |HZ HQIDJH Z IViK DYDIME®! SURIUDP V DQG VHIYFHV DV VIKHVH
RIIHUQUV | DIOR P HHWRVH QHHGV . MHIFD . IVHIFD 0 F* LWUHWDO ( YIGHQFH DOR
GHP ROWADWA VIKDAZ KI®B! P DQ\ \ RXQJ GDGV DUH P RUYDWAG VR EH JUHDW DVKHY DQG GHVILH VXSSRUN
WH WG VR EH @EHMIG DV DEVHOADQG LLHVSRQVE®! DQG DUH FRQVHT XHQMD RYHURRNHG RUH FOXGHG
ILRP VHUYIFH SIRYIMRQ &\ VRQ " HMOXUHY . LVHIFD ,QUHFRIQMRQRI D P DVRUJDS 1Q
JHQGHUVSHFLLLE VHUYIFH SURYIVIRQ | RU\ RXQJ | DWHY DQG | DKHLY VIR EH %4.DYH VRXJKVWR FR SURGXFH D
P RGHORI VXSSRUMKDAFRX@ EHWHUP HHAW RXQJ | DIKHWQHHGY E\ EDVMIQJ WKH P RGHIY GHMIQ RQ

\ RXQU | DWHWY @QYHG H SHUHQFHY SUH HIHQFHV DQG QHHGY |, Q GRIQJ VKLY %ADYHY DIP Z DV VIR HQKDQFH

\ RXQJ | DWHYUHQU DU HP HQWIQ VXSSRUN VR [P SIRYH WWHURZ Q DQG VIKHUI DP LOHVUZ. HEEHQJ

© VK VXSSRUN LRP VIKH 1 HZ FDWB1 3HIP DOHOWA KDUVIZE®! ) RXQGDARQ 7KH 6KIQH 2 Q) RXQGDMRQ DQG
VKH 5RW 700 RXQGDMRQ VIKH <RXQJ ' DGV 3LBRWE LIRMIPWZ DV MXQFKHG 1Q VE R VIVIAV  VIKH J UHDVIAU
1 HZ FDWB! DQG 9 LFVRUDY * UHDWAUO HERXUH HIIRQV 1Q) HELXDU DQG FROWQXHG XQUOP 1G

. VK VIKH DSSWRYDCR! 6KIQH 2 Q %4DYH Z DV DE®I VR H SDQG VKH UHDFK Rl ViKH 9 LEVIRUDQ SLERRW
SWRIWDP DQG RIIHUD @P MG QXP EHURI VSDFHV VIR \ RXQJ | DWHWY UHMIGIQJ LQ RKHUMIVAY VKURXJIK D
YILWXDCP RGHRI VIKH SLRIWDP ) XQGIQU [LRP 5: $ QUHWMKDV VHEXUHG FRQAQXHG GHIYHY Rl VKH <RXQU
" DGV 3WRIWDP Q9 LFVRRUD | RUD | XUMHUVIKUHH \ HDW | RERZ LQJ ViKH LQWAQGHG FRP SGMRQ RI VKLY SURMFW
7KLY IXQEQ Z L@DARZ 94.DYH VR 1 LODDVH SURVRWSIQI VKH QRYHOSURIWDP | HOVKUHV DQG FRQWQXHG
VXSSRUN RUD GHGIEDWIG <RXQ ' DGV SLRIUDP
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YLIXWH  SWRYIGHV D YIVXDCRYHWIHZ RI VKH | LUAMIMKUHH SKDVHY RI VKH SLRMIPWFRP SROHQW Z IVIK DRYIW
VWHDP V P DSSHG DI DIQWWIKH SIBWSUIRMPWAP HIOH  7KH | LIXWH LOFXGHY GVFRYHU SKDVH DRAYIVIHY
LOWAWSDFHG FR GHMJIQ Z RINVKRSV SHURG Rl SIGRWGHIYHY  DQG NH - HYDXDWRQ DRAYIVHY  7KH

W QIHVLY Rl VIKH | X@BLERWSURMIPW LQGLQI V SURGXFHG VURXJIK VIKH SLIRMPWFROWOXHG XQWO  HFHP EHU

" MY RI VKH DSSIRDFK P HMKRGV DQG SDUAFLSDQW | RUHDFK SLRMIPWFRP SROHOWDUH SLRYIGHG
LQ ViKH VHRARQV VKDW R@XZ

YUXWH 2 YHMHZ R <RXQJ ' DGV 3LBRV\BURWR
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&VALUATION
. ETHCDAOGY

$V VKH FXUHQWSUIRMPW RARZ HG VKH GHYHBRSP HOARI D SLIRIWDP D | RWP DVilYH HYDXXDWRQ DSSWRDFK Z DV
GHFIGHG VR EH DSSUIRSUDVM VR H SGRUH VIKH | MRI %4 DYHY | @IVKLS 6( 37 P RGHZ WK D\ RXQJ GDG
SRSXOMRQ

* |YHQ WH YDUHG DPAYMEV Rl VKH SIRMIPADQG LQ FRUHVSRQGHQFH Z VK 94DYHY 0 HDVXUHP HQW

( YDODARQ  / HDUQIQJ ) WDP HZ RN 0 (/  VKH FXUHQAHYDOXDARQ GHVLIQ Z DV XQGHWENHQ IQ VE R
SKDVHV 7KH I LDMBKDVH | REXVHG RQ WH H SBRUMRQ R VH <RXQJ ' DGV 3IRIUDP GRRNQJ DVWWKH

LI RUP DWRQ FRIBFWG Z IMKIQ VIKH GIVFRYHU DQG FR GHVLIQ WWHDP V Rl VKH SURMIFW 7KH VHFRQG SKDVH
HYDOXDWAV VIKH SLBRWGHIYHY Rl VKH SLRIWDP Z VK D\ RXQJ GDG FRKRUNVI REXVIQJ RQ VKH SDUWAFISDQW
DQG P HQRUH SHUHQFHY GXUQJ WH SIBWGHIYHY  ( DFK SKDVH KDV FRUHVSRQGIQJ . ( 4V Z KIFK KDYH
EHHQ GHVLI QHG VIR EHWWXIWKH HYDOXDARQ WSH DQG ViKH JRDY Rl VKH HQFRP SDWIQJ SKDVHV

\

/$FFRLGLQJ(D VKH NH HYDOXDAWRQ TXHWIRQ . (4 V |RUVKH I lUMSKDVWH Rl VKLV \
SIRMAWZ HH

. . (4 +RZ KDYHZHHQXUHG VKDWD®@ RWP V Rl HYIGHQFH KDYH LQIRWP HG
WH GMVFRYHY DQG GHVLIQ!

- . (4 : KDAWKDVEHHQ GDUW RP VKH FR®PMG HYLGHORH'

7KHVHFRQG VMR WH. (4 VI RFXVHG RQ VKH LP SGP HMVIMRQ RI ViKH SIBRW
DQG DWNHG

. (4 +RZ ZHDGIGVKHSIBWSIRIWDP HQIDIH Z VK \ RXQJ | DWHLY"
(4 7RZKDWH WIQWGIG VIKH SIBRWSURIWDP  DGGUHW VKH QHHGV DQG
ZDQWRI \ RXQJ | DWHWY"

(4 +RZ ZDVVKHSIBWSIRILDP H SHUHQFHG E\ VKRVH GILHAVD
IQYROHG' : KDAZ HOWZ HODQG Z KDAFRX@ EH LP SURYHG | RUIXVXUH
GHIYHUHV Rl VIKH SLIRIWDP "

-
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YESGN  YoEVELOPM ENT
&VALUATION

7KH GHVLJI Q DQG GHYHERSP HQASKDVH Rl VIKH SIRMPAWWRXJI KVWWR EFWIAUXQGHUAMDQG \ RXQJ GDGV DQG
H SE&UWH Z KDASURI WP HBP HQW DUH YDOXDE®! VR IQFOXGH 1Q D<RXQJ ' DGV SIRIWDP  7KH GIVFRYH)
SKDVH DIP HG VR H S&UH\ RXQJ | DIKHUA RDY DQG DVSLLDARQY | RUMHU@YHY WMHUVXSSRUAQHHGY
VKH EDULHY VKH. HOFRXQWAUVR JHMQU VXSSRUNVDQG SLRIWDP | HDWKUHY VIKDAZ RX@ LQFUHDVH VKHU
LWV HQI DI HP HOWDQG UHVQARQ LQ VIKH <RXQJ ' DGV 3WRIWDP  7KH FR GHVLJQ SKDVH DIP HG VR

EXIQ RI 1 VIKH LOVIKW JOGDQHG | IRP VKH GVFRYHU 7KLY LOFOXGHG VIKH H SBUDMRQ RI KRZ. %4 DYHY
FXUHOAD RGHORI 0 HQURUQJ P D\ EH I XUMHUVILRUHG | RUD\ RXQJ GDG FRKRUVDV Z HTDV QRYHO

VROMRQV LHT XLLHG VIR DGGUHW LGHQW LHG EDULHY/ VR SUIRIWDP DFFHW  HQJI DI HP HQWDQG LVROMRQ
ILRP SHHWY
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{

(/ « &R GHVLIQ IGHDMRQ Z RINWKRSV Z VK \ RXQJ | DWKHW VR H S&WH Z KDWP LJKWEH YDOXDE®I VR

/

([ SRUMRQ RFFXUHG VIKURXJK WWH | RERZ LQJ SUIRFHWHV
2 QH VR RQH GIVFRYHY  FRQUXGOIMRQV Z VKK \ RXQJ | DWHWY H SGRUQI VKHUDVSILDMRQV JRDY
DQG LOMHWIQ D SLRIWDP 1RU\ RXQJ | DWKHY/

o 7ZR\RXQJ | DWHWY 1Q 9 LFVRUD
o BHYHQ\ RXQJ | DWHWY 1Q 1 HZ FDW®I

. ' IWVFRYHU ZRINVKRS Z IV FRP P XQIW RU DQLVDVRQ WINHKRGHY VR GIVFXW EDULIHY DQG
| DFLAVIVRWY VR \ RXQU | DWHWY HQIDJLQJ Z VKK VXSSRUN DQG VHEHY
o 1 LOH IHSUHVHQUIYHV LQ 9 LFVRUDQ Z RUINVKRS
o 1 LOH UHSUHVHQUDWYHV LQ 1 HZ FDWBI Z RINVKRS

5HFRP P HQGDARQV | LRP FRQVXGAQJ | DWHUQJ SWDPWEH H SHIAZ KR VKDUHG LQUIKW | LRP
H WWAQWLYH SWDPUFH H SHUHQFH Z RUINQJ Z IViK \ RXQJ | DVKHLY

o ( QYILRQP HQOWDQRI H MAQJI VXSSRUN | RU\ RXQJ | DVIKHLY

o SHYLZ 6(37 7KHRU RI &KDQIHIRU\ RXQJ GDG VSHFL IF SRSXOMRQ

o ' HYHRSP HQARI SRWQADOSUDPFH SUQFLS®V DQG WUDWAIIHV | RUSURI LDP

o &UHDARQRI VKUHH VRRER] HV VIR VXSSRUAP HQVRWY/ LQ HQIDJIQJ Z IViK \ RXQJ | DVKHLY

o /[ WADWKUH WHYILHZ R UHVHDUFK. GRFXP HQW RQ\ RXQJ I DWKHKRRG | LRP $ XVWDID DQG
FRP SDUDE®! QDARQV RYHUAHDV
o 6XPPDU R H MQI QMDMHUHDMQ VR HOWD | DKHKRRG DQG VHUYLFH HQIDIHP HOQW

LOFOXGH LQ SLRIWDP P LY
o 7ZR\RXQU | DWHW 1Q 9 LIFVRUDQ Z RUNVKRS
o ) LYH\ RXQJ ID/HWY LQ 1 HZ FDWBI Z RUWKRS

. &R GHVUIQIGHDARQ Z RINVKRSV Z I FRP P XQIW RU DQIVDARQ WINHKRGHWY VR H SDQG RQ
VKH LGHDV SWIRYIGHG E\ \ RXQJ | DVIKHLY/
o 1 LOH UHSUHVHQUMHV LQ 1 HZ FDWBI Z RINVKRS
&R GHVLIQ SLRVRWSLQU Z RINVKRS Z IV \ RXQJ 1 DVHLY VR JHQHUDWA LGHDV DERXW
SWRIWDP P IQJ P SGP HQIMRQ DQG HYDXDMRQ
o 6l \ RXQI IDMHY IURP YDURXV GRFDARQV

.

N\

\
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SXPLORATION OF, &2 S

& \d ULRdRF b RQaUNaNYYS Z \SRWH PRUXLR
VS ZRalRQVPcRf NQM V[ J

7KH GIVFRYHUY DQG FR GHWVLI Q DPAYMHV H SGRUHG LOMIKW I URP D IDQIH Rl HYIGHQFH VRXUFHV DQG
WINHKRGHUSHWSHAYHY & HOADOWR VKLY SURFHW Z DV WWH LOFOMRQ RI \ RXQJ | DWHWUOYRIFHY
EHILOQIQU 1Q VKH GIVFRYH) SKDVH DQG FROUOXIQ) WMURXJK FR GHVLIQ 7KHVH DPAYIMIHV Z HH JXIGHG E\
%ADYHY P RGHORI QYHG H SHUHQFH Z KIFK SUYLGIHY VIKH SHWSHAYHY Rl \ RXQJ SDUHQW DQG SURP RV
RW DQVDVMRQDA Bf LELON VR FUHDV HQYLLRQP HQW Z KHUH VKHUYRIFHV DUH DRAYHD VRXJI KW AMQHG VR
DQG DPG XSRQ

.
N

N\
/$GRQ]\AGHVKHGIU—FW.QSXV\RI \RXQJ IDMHY ﬁ(HGl—MJQIm\A QMHVY RI \MNU-ISRU/\ZI—h

VKH SURMPADOR HQJIDJHG WEN-KRGHWY Z KR IQRWP HG E\ FRADERWDAYH DQDOMY DARW D
Z RINFBRVHD Z VK WKLY JURXS  SURVIGIQJ GYHUHUDYHWDP  LQFOXGIQI WH 6HQRU
YDOXDE®! LOLI KW IQUR VIKH VA VWP LE DQG 5 HVHDURKHU / LYHG ( [ SHUHQPH &R 5 HVHDUFKHU
RU DQVDAWRQDCFRQM] W \VKDSIQJ \ RXQJ %UDYHO HQRWY DQG3URIWDP 4 XDDW DQG
| DAHWCH, SHUHQFHY 7KHVH SHYSHRWYHY 6HUMEH GHIYHY Wl 7KLY FREPWYH
KHSHG VR UH LOH XQGHUAMDQGIQ R SURILDP DSSURDFK HQVXUHG VKDWHQI DI HP HOAZ WK
UHTXIUHP HQW DQG FRQGIMIRQY QHHGHG \R ERWK \ RXQJ | DIKHLY DQG WENHKRGHWY Z DV
VXSSRUMKH H | HAWYH GHIYHY Rl D\ RXQJ P HDQIQII XCDQG H I HAWYH DQG WDW

. IDMHUBRIUP | WDQIXOMRQR! 1LQGIQIV IQRHVHG

\ FRQI IGHQFH IQ WKH DFFXWDR. GHSWK DQG

WRI WHW QMHWY /

7KH SIRMPASOFHG WMRQJ HP SKDMY RQ HP EHGGEIQI @HG H SHUHORH YRIFHV DQG GYHUH IRWP VR

HYLGHQPH 1 LRP ViKH HDUIHVAMERI HY HQVXUQ) VKDWDQDOMY DQG GHVLIQ Z HIH JURXQGHG LQ VWH UHDO
H SHUHQPHV R \ RXQJ | DWHLY DQG WWRVH Z KR VXSSRUNKHP

—

AN
\

/ (QUDILQU D\ RXQJ | DIKHUILRP VKH LOFHSVIRQ RI VIKH SIGRWSIRIWDP  FRX@ KDYH\ IHTBHG \
| XUMHUFUMEDOIQVLI KW VKDALQI RUP HG W GHMLIQ HQUXUQ) DI QP HWZ IViK ViKH QYHG
H SHUHQFHV DQG SURUMAV Rl 1 DIKHY ( DUD LQYROHP HQWP D\ KDYH | DFIOVIVAG VKH
GHYHBRSP HOWRI UHVHDUFK DSSURDFKHY VKDWZ HIH ERVIC LOFOOVLYH DQG FRQUWA WD UHBIYDQW
Z KI®B DOR HQUFKLQJ GOVID LOWASUHVIMRQ VKURXJIK D BIQV VKDAKLI K@ KW VIKH XQLTXH
FKDEBQI HV DQG RSSRUMQMEHY | RU\ RXQJ | DVIKHY SHWSHPAYHY VIKDWP Di RVKHLZ IVH KDYH
EHHQ RYHUBRRNHG E\ ViKH UHVHDUFK WDP $ OKRXJK VIKH YRIFHV Rl \ RXQJ | DWKHY/ Z HH
LOFRUSRUDWIG RQFH LHDMRQVKLSV KDG EHHQ HWREQKHG VKLY UH BIPIRQ XQGHWFRUHV VKH
P HWRGR®J LFDOP SRUBQFH Rl LQVDAQ) HIMRQVKLS EXIQHQ) DWAKH HDUIHWWARIHY Rl

| SIRWP\GHYHRSP HQADQG LQYHQJ 1Q @YHG H SHUHQFHG WIBI | Z IVIKLQ VIKH RUIDQLYDVRQ )
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S&RQVXODARQV Z I \ RXQJ | DWKHY RFFXULHG DAP X®WS®! WIRJ HY VKURXI KRXVWAKH SURMIFW 3 DUAFLSDQW
UHSUHVHQWMG GLYHWH GRFDWRQV EDFNJURXQGY SDUHQAWQ) FRQW W DQG BIYHY RI HQIDIHP HOWZ VK
%ADYHY VHUYLIERV * XIGHG E\ D\ RXW RUHQMG DQG WDXP D LQI RWP HG [ DP HZ RIN ViKH Z RINVKRSV Z HH
LOMDPAYH | ®f LEG! DQG IHDMRQWKLS EDVHG SURUMMQ) VIKH FRP | RUWVDIHW  DQG SRMIYH H SHUHQFH
Rl SDUELSDQW 7KLY DSSURDFK QRWRQD VXSSRUMG HIKLEDOHQJ DI HP HQWEXWDAR HQFRXUDIHG UFKHU
P RUH DXVKHQUE LQVIKW ' DVD FDSWWUHG | LRP WWHVH Z RUNVKRSV LQFOXGHG ERVIK GILHPWIQSXW IGHD
JHOHDARQ Z UMWMQ DQG YHEEDOHVSRQVHY  DQG REVHUYDRQDOGDVD [ LRP | DFLAVIVIRY DQG UHVHDUFKHLY
DARZ LQJ | RUTXDIVIVYH DQG TXDQUMYH DQDOMVY

/([ WIQAQ) EH RQG WHVE R VWAV Rl WH
SURMPWI XUKHUHYIGHQRH Z DV GULZ QI URP D
QMDMUH HYHZ DQG LOSXWRP D | DAMHUQ]

// ~ SUDPWEHH SHWW7KH QMDMUH UHYEZ
[ &RP SBP HMQU WHHIQUIKW FRUXIIARQY FRQW] WDO/HG \KH VRADCDQG SRR

Z IO WENFKRGHY Z RINQJ Z IW\ RXQJ IDIKHY HQYLURQP HQMKDSLQ) \ RXQJ | DWH

SURYIGHG YDXDE®GIV WP BIYHOSHY/SHRYHY
SHUIHQRHV G2 $XWADIQ

VWV H SGRUHG H MAQI VHUYEH RITHUQIV

\

FRQUXGIMRQ WDQVDWG SURI HWIRQDO
| HQIDIHP HQASDMALRY DQG JDSV Z IWKIQ WH | NORZ BIGIH IQWR SUDPWEDOHARP P HQGDWRQV
\ PXUHMDQEFLEH FROMEXWQJ VR WWH GHYHRSP HOWRI

SURSRVHG VRRY' DQ HQYLLRQP HWOWDQ DQG
DWHYIHZ Rl %ADYHY FXUHQARI HIQIV IRU

.\ RXQJ SDUHQW WURXJK D\ RXQJ IDIKHUBRY |
//

) LOD® IQYDXDE®I FRQMEXVRQV Z HH SLRYIGHG E\ WH <RXQJ ' DG P HORWY RQHR! ZKRP KDG Q/HG

H SHUHQFH DV D\ RXQJ | DWHU 7KH JDYH QLI KW WDAFRQMEXWG VIR WKH EXICHQI Rl HYIGHQPH LQ WKH
GVFRYH) DQG GHVLIQ SKDVHV VXSSRUWAQI RWHUUAVHDURK \WEI T DV FRQUXGIDARQ DIHQGDV Z HH GHYHBRSHG
DQG | DALOVAQ) HQIDIHP HOWZ IV \ RXQU 1 DHY VKURXIK SURI HWIRQDCDQG WKVQ) IHDMRQWKISY
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7RIHVIKHU VKHVH HYLGHQRH VRXUFHV SURYIGHG D FRP SUHKHQWVLYH DQG EDDIQFHG | RXQGIMRQ | RUVIKH
GIVFRYHU DQG GHVLIQ SKDVHV % LOWIMRQD@ GUDZ 1Q) RQ @YHG H SHUHQFH SUDFVIMRQHUH SHWAWH
DFDGHP IE QMUIDWIH DQG SLRIWDP GDVD VIKH SURMPWHQVXUHG VKDW LQGIQIV Z HH JUIRXQGHG  FLHGIE®
DQG P X@UDFHWG 7KH A QUKHVLY DQG DQDOMY Z HIH XQGHWINHQ FREDERUIDWYHD E\ D P XGAGLVALS@ODY
%DYHWDP FRP ELQQJ UHVHDUFK H SHIMWH @QYHG H SHUHQFH DQG SUDPAFH NQRZ BIGIH 7KLY GLYHMW
Rl SHWSHPVYHY VWHQIVKHOHG VKH LOMSUHVIDMRQ RI GDVID DQG VXSSRUMG D ELRDG VRFIR HFR®JLFDO
XQGHUAMDQGIQ] R \ RXQU | DHKRRG

(\" UNa N R YR\ [a S \ Z aURP\ YYRPaRQ RE\GQH PRJ
8 2

7KHGMVFRYHY  DQG GHVLIQ SKDVHV KL K@ KVHG ViKH WARQJ DVSILDARQV RI \ RXQJ | DWHY GHHSO HG
VR SIRYIGIQ) VHFEXUW DQG WIRELDN | RUVKHUIDP LOHY $@QIQJ Z IVK H DMAQI IHVHDFK & @\ VRQ

" HMOXUHY . LVHIFD \ RXQU | DAHY GHP ROMUIDVWAG ViKH GHMILH VR VSHQG TXDDW WP H
Z WK WHUFKLGUHQ EXLE QXUAXUQI KRP H HQYLLRQP HQW  DQG HQVXUH VIKHUI DP LOHY DLH Z HOD
SURYIGHG | RUMURXIK WIE®! KRXVIQJ DQG | LQDQFHV ) RUVRP H WKLY 1V UHDVMG VIR D GHVILH VR SLRYIGH
D EHMAUSDUHOAQ) H SHUHQFH VMDQ Z KDAMH. UHFHYHG GH IQIQ) SRVVIYH | DUKHUKRRG DURXQG VKHLU
RZ Q HP RARQDOSUHVHOFH DQG UHIDEIOW  7KHUVHQVH RI LGHQWIV DQG VXFFHW DV | DVKHLY Z DV VHHQ VR
EHWURQI® FRQQHPWG VR EHQI VHHQ DV FDSDE®! SLRYIGHY $V VXFK \ RXQJ | DWKHY SUH HILHG
VXSSRUN WMDWDPADV VRREY 1Q KHSLQI VIKHP EHFRP H EHWIU P RUH FRQI LGHQWDQG P RUH WRE®
I DIHY/ 7KHVH LOFOXGH J XLGDQFH LQ P DQDILQJ 1LQDQFHY DQG HP S@ P HOWRSSRUMXQIVHY VIR BDUD
DERXWFKLAS GHYHBRSP HOWDQG SDUHQWQ) W@ DQG VXSSRUM RUHP RARQDCZ HEEHQI VWHW

P DQDIHP HQWDQG LHIMRQWKISV

. KIBI EHQI D @RRG | DAHULLY RIWIQ HT XDWG Z MK EHQJ D JRRG SURYIGHU VHUIFH SURYIGHY DQG
UHVHDUFK. KLI K@ KVWAKDWWKLY H SHAVIDMRQ FDQ FUHDWA KHDY\ - SURWXUH DQG LQWUQDOFRQI GFW

" HMDXUHY HADO (QGHUIWMOQ  Y%RRQ] DIHU ) DXOQHUHWDO + RGIQ) ViH EHIH
VMDWAKH. P XWAKDYH HYHU WIQD | LIXUHG RXWRQ VKHURZ Q FDQ SUHYHQW RXQJ 1 DVIKHY | LRP VHHNIQU
VXSSRUVHYHQ Z KHQ | DFLQU VLI QU LEDQWKPIDCEDULHLY 7KLY FDQ UHVXOMQ DQ DSSUHKHMRQ IQ
KHS VHHNLQI DQG VKDP H Z KHQ HQIDILQJ Z VK VXSSRUMWHIYLEHY WMDAP XWAEH DFNQRZ BIGIHG DQG
DGGLHWHG E\ VHUYIEH SIRYIGHWY LQ RUBHUVR FRQOHPWZ IVKK \ RXQJ | DVIKHLY
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<RXQU | DWHY/ | DFH P X@I5®! DQG FRP SRXQGIQJ EDUIHLY VIKDWFKDXBIQI H VMHUDELDV VIR DFKIHYH WHU
JRDY 7KHVH LOFOXGH VA WWP LE DQG VRFLDOEDULHYY VXFK DV DIH EDVHG GIVFUP IQDARQ SUHFDURXVY RU
XQWRE®! HP SE P HQWDQG Gl | LEXAV DFFHWIQJ SUYDVA KRXVIQJ 3HWRQDO DFVRRY @NH P HVDCKHDOK
QHXURGLYHMW DQG WDXP D | XUKHULQWWHPWR TP IMRSSRUXQVIHY ,Q DGGIVIRQ IHVHDUFK

GHP ROWMDMV VKDAWVRFLHVIZH, SHAVIMRQV DURXQG P DVEXA@QIW DQG | DAKHIKRRG FDQ P DNH MG IEXOWR
H SUHW XQFHYDIQW RUVHHN VXSSRUV'  HVIDXUHY HAWDO ' LYHWH' DGV &REDERUDMYH

7KH H SRUDMRQ SKDVHV Rl VKH SIRMPAGHP RQMDWAG VDWEDUIHLY VR SIRIUDP SDUAFLSDVMRQ DUH RIHQ
VIVXDVARQDOUDIKHUVKDQ DWIXGLQDO &RP P RQ | DFVRY LOFOXGH FRP SHAQJ Z RINFRP P VP HQW' FKI@S
FDUH RUKHDOK QHHGV DQG RVIKHUSDPAFDOFRQMDIQWV $ GGIMRQD® P DIQUWAHDP  SDUHQWQ) VHUYLFHY
RIVWQ RYHURRN | DWHY UHVXOMQ) 1Q WHUH FOMRQ IURP SLRIWDP V VIKDWFRX@ VXSSRUMKHP  7KHVH
EDUIHLY LOFUHDVH VWUHW DQG | HHOQIV Rl IVROMRQ EXWDH QRMQGIFDAYH Rl D @FNRI P RMDRQ RU
FDSDELON EXWUIDVWHUD @FN Rl VILERUHG RSSRUXQIW DQG LQFOMRQ  7KHVH DUH QRW I HG REWIFBN EXW
UHDDARY VIKDASLRILDP V P XVWDGDSWR E\ RITHUQJ | ®f LEGI DQG XQGHIABQGIQ) HQIDIHP HQWRSVMRQV

/21 SDUAEX@UQRW \ RXQJ | DAHLY | LHTXHQAD
HOFRXQWUDFFHWMELDN FKDEQIHY Z KHQ HQI DI QU
Z MK SDUHQAQJ DQG I TP LO® VXSSRUMWHIYIEHY $
I QUIFDQAFRQMEXWQJ | DRVRULY VKDWAKHVH
VHYLFHV DUH RIWAQ SURP RWAG SUP DU® VR Z RP HQ
Z KIFK FDQ [QDGYHIMQAD FUHDWA D SHFHSVIRQ WKDW
| DACHLY DUH QRVWKH LQWIQGHG DXGIHORH 7KLY OFN
Rl VBUHMG FRP P XQEDARQP D UHVXONQ | DIKHLY
I HHDQ) H FO(GHG RUUHXPVDQWIR VHH-N DWMEBQRH
XGP DMO TP IMQJ KHUDFFHW VIR FAWHQADO
URVRXUFHV DQG VXSSRUVS GGURWIQI WKHVH EDULIHLY
UHTXIUHV D P RUH LQFOMLYH DSSURDFK VR VHUYIFH
GHVLJQ DQG SURP RARQ VR HQVXUH HT XVZE®

. HUDIHP HQW RUDGBDUHQNV
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5 HVHDUFK VKRZ VV VKDAEHFRP LQJ D | DAKHUDWD \ RXQJ DIJH FDQ EUQJ D FRP SBf LGHQAW VKIIW

" HMOXUHY . LVHIFD ) RUKHP HADO $V 1 LQDQFLDODQG Z RUIN SIHWXUHV RIWAQ
VIBNH SUHFHGHQFH LQ VKH BDG XS VR ELLVK. QMBI P H P LIKWEH G WWR HP RURQD@® SUHSDUH RU
HQIDIH Z MK VHUYLEHV VKDAFRX@ HDVH ViKH WDQUIMIRQ ) RUP DQ\ \ RXQJ | DVKHY VIKHH LV D VMQMIRQ
EHVE HHQ Z DQWQU VR P DIQVBLQ D @ HVMW®! VIP LOUVRR WWHUSHHY DQG HP ELDFIQ) QHZ
UHVSROVELDAHN FRP SRXQGHG Z VK 11QGIQU VIKHP VHIYHV IVROWAG | IRP RVKHU\ RXQJ GDGV RUSHHWYY
Z KR XQGHUMDQG WKHUH SHUHQFHY 7KH  YDOXH ViKH RSSRUXQIW VR P HHWRVKHLY 1Q VIP [DU
VIWDVMRQV UHFRIQIMQ) VIKDWVKDUHG H| SHUHQFH FDQ EH D SRZ HUXOVRXUFH Rl P RUDARQ

GDLOIQ) DQG HP RURQDOVXSSRUN 6 RFLIDCFRQOHPVRQ LY VHHQ DV HWHQADOR P HQVIBOKHDOK DQG
RYHDQ@YZ HEHQ)

‘/ 6 WHQIWHQLQ) H IMQI LHIMRQWKISY DQG
FRP P XQIFDIRQ W@V IV FUMFDO RU\ RXQJ
| DVKHY/ DV WKHUDELDW VR P DIQVIDLQ DFFHW DQG
LQYROHP HOWZ I WKHUFKI@UHQ RIWQ GHSHQGV
RQ VKH TXDOW Rl VMHUUHDMRQWKIS Z I VKH
FKLGY P RWHUDQG H WAQGHG | DP LO® P HP EHWY
7KHVH IHDMRQWKISV FDQ VHUYH DV JDWZ D\ V VR
FRQWOQXHG HQI DI HP HQWDQG VXSSRUNV\ HAWKH
DUH DOR YX@HDE®! VR WADIQ ) RUP DQ\ \ RXQJ
| DWCHY UHDMRQWKLS EUHDNGRZ QV KDYH LHVXGMG
LQ D FRP SGMA ®W Rl FRQUBPWZ IV VKHU
FKIGUHQ 7KH FRQVHTXHQFHV Rl VXFK
GIVFRQQHAVIRQ FDQ EH SWRI RXQG DQG @ HRQJ
[P SDPVIQJ QRWRQD VKH | DVKHUWY Z HEEHQJ EXW
DOR WWKH FKLEY GHYHBRSP HOWDQG VHQVHRI
IGHOAWV 7KLY XQGHW/FRUHV ViKH IP SRWBQFHRI
VLD HVAG LOMAYHQARQV VKMDWSURP RV KHDOIK\
FRP P XQIFDMRQ FRQ TPWHVROMRQ DQG FR
SDUHQWQI WADWAT LHV VR VDI HI XDUG VIKHVH YIVIZO

. FRQQHAVIRQV
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38 0

2 YHID@ VKH LOUIKW | IRP HDFK FRP SROHOWR! VKH GVFRYHU DQG GHVLIQ SKDVH VKRZ HG WARQJ
FRQYHUHQFH DQG FRFYHO VXSSRUMG WH XVH Rl %4DYHY FXUHQWO RGHORI 0 HQURUQJ [Q AP V
Rl W EURDG FRP SRQHQW DQG SIRFHW Z K13 DOR LQGIFDWQ) D QHHG VR H SRUH SRWIEG! VROVIRQY
| RUWKH XQLT XH FKDEMQIHV | DFHG E\ \ RXQJ | DWKHWY

$QH IHPAYH\ RXQU | DWHWY SWRIDP P XWHVSRQG VIR H EURDGHUVRFIR HFR®J LFDOFRQM W
VKDSLQ \ RXQJ P HQW @/HV 7KH FREDFVMG HYLGHQFH GHP RQWMDWAY VIKDWE RXQJ) | DIKHOAH SHUHQFHY
DQG VXSSRUAQHHGY GR QRARFFXULQ IVROMRQ ViH\ DUHVKDSHG E\ DFRP S®{ Z HE Rl SHWRQDO
UHDMRQDO DQG WKPWUDAQ OXHQFHY 7KLY 1V UH GG LQ VKH Z D \ RXQJ | DVIKHLY VKHP VHOHV
GHVFUEH VIKH LOMUFRQOHAMG QDW(H Rl KHUZ HEEHQI VKHUUHDMRQVKISY DQG WKH VRFIDO

H SHAVDMRQV VHUYLEH W WP V' DQG HFRQRP [E SIHWXUHV VKH QDYLIDWA 3URILDP V VIKDWI RFXV RQO
RQ LQGYLGXDOFKDQUIH UWN RYHURRNLQ) WH EURDGHUFRQGIVIRQV VKDWHQDE®I RUFRQUADIQ\ RXQJ

| DIWCHUAUFDSDAW VR VIKUYH % FRQVUGHUQU VIKH HFR®RJLFDOFRQW WD SWRIWDP FDQ LHVSRQG P RWH
KROMED® HFRIQMQ) KRZ VRAIDOH SHAVMRQY IHDMRQWKLSY FRP P XQIW DWIWXGHY DQG DFFHW
VR UHVRXUFHV DLQWIDRWR VKDSH | DAKHUAZ HEEHQJ DQG HQIDIHP HQW 6 HH H DP S®B1 ) LIXUH

YUXWH  3WRIEP GHWVIQLQ UVSRQVH VR <RXQJ ) DIKHUFRQAM V
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,Q UHVSRQVH VR H FRQW] WRXWIDHG E\ 1 LDAKDQG H SHUHQFHV UHVHDUFK. DQG FRQUXGIMARQ Z VK
WNHKRGHY VKH GIVFRYHUDQG GHVLIQ SKDVHV VXJ J HWHIG VKCH LOWATUDRQ RI VIKH | RARZ 1Q) HBP HQW
Z RX@ EH EHQH LELDCDQG P HDQLQ | XOLQ VKH GHIYHY Rl D P HQYRUQJ SWRIWDP 1RU\ RXQJ | DIKHLY

) ®f LELOV

) Bf LEGI VHYLFH GHIYHU Rl 1 HIHG VIKURXIK Gl I HIHQAP RGHV RXWIGH R
WDGMRQDOEXVIQHW KRXWY DQG LQ GRFDARQV QRP LQDWAG E\ \ RXQJ | DVKHLY LV
FUMFDOVR HQIDIHP HQW/ HFKRZ LF] HADO 1HDO®I ' DYIHV

3LRIWDP V P XVW\EH DGDSVIE®! VR \ RXQJ | DIKHIOVFKHGX®N DQG

FLUFXP WIQFHV 7KLY LOFOXGHV RI 1 HUQI VMWIRQV RXWILGH WIBQGDLUG EXVIQHW
KRXW HYHQQIV RUZ HNHQGV  YDUHG VHWIRQ GIQIVKY DQG P XGAS®
SDUAFISDARQ RSVIRQV 1Q SHWRQ SKRQH W WRURQIOH  6XFK | ®f LELOW
HQDE®V JU-DMUSDUAFLISDARQ Z KI®I DFFRP P RGDWQJ Z RIN WXG\  DQG
SDUHQAQU UHVSRQUVELMAHY

2 QHWR 2 QH6XSSRWV

0 D@ VRADOYDVMRQ DQG SHIFHSVIRQV Rl P DVRX@W FDQ @P MKHS VHHNQJ DQG
HQIDIHP HOWZ IMK VHUYIFRV GHVSIVA KLIK QHHG I RUVXSSRUN' HMDXUHY HADO

<RXQU | DVKHY DUH P RUH @HO VR HQIDIH Z KHQ WKH. | HHOVHHQ DQG
XQGHUAMRRG Z IMKRXWWKH | HDURI EHLQI MGIHG WMDWP D\ DFFRP SDQ\ JURXS
VHMQIV $VVXFK DRQH VR RQH | RUP DALY SUH HUHG DV IMDERZ V P HQIRUQJ
VR EH VBLERUHG VR LQGLYIGXDQIRDY | R WKW DQG VXSSRUV P RUH RSHQ
DQG DXVIKHOWE FRQYHWDARQY

0 HHMQI &BRVH VR
+RP H

5 HVHDUFK HQFRXUDJ HV VHUYLEH SURYLGHW VR P HHWIQ SOFHV Z KHIH\ RXQJ

| DVKHY RIVKQ | UHT XHOWDQG | HHOFRP |RUEE®! ' HVOXUHY . VHIFD
3LRYIGIQI RSSRUMQMMV VR P HHWQ | DP [ADUSXETE VHMQIV VXFK DV SDUIN
FDI«V VSRUNV FOXEV RUFRP P XQIW VSDFHV FDQ HQKDQFH FRP | RUADQG VDI HW
Il KRP HIO H LV GMXSVIYH RUFKDRVE  7KHVH GFDARQV Rl 1 HUQHXWDMWV DQG
SUYDR\ DQG P D EH HDVIHUVRR LOWAT UDVIA LOVRR | DAKHUAH, MARQJ URXVIQHY RU
RVIKHUVHUYLEH DSSRIQWP HOW

YXIEQ) 3HHU
&RQOHARQ

3HHUVXSSRUARSSRUXQMHY FDQ HODE®!\ RXQJ | DWHWY VIR VKDUH LQI RUP DMRQ
SURYIGH VSDFH | RULH GPVRQ DQG EXIQB QHZ VRFLDOVXSSRUV DV WHUI RFXV
DQG | UHQGWKISV FKDQIH * HMDXUHY . LVHIFD ) DXOWQHUHADO

) DFLOIVIQ) RSSRUMQIMEY [ RU\ RXQJ | DVKHLY VIR FRQQHPWZ IViK HDFK. RWHULY
FUMEDO 6 KDUHG H SHUHQFHV FDQ QRUP DOVH VKHUFKDGIQIHY WUHQIVKHQ

P HOOKHDIK  DQG FUHDWA D VHQWH Rl EHRQILQU 6 RFLDOJ DAKHUQIV ONH U DG
" D VURUIDP L® HYHQW FDQ DOR VHUYH DV HQAY SRIOW | RUHQIDIHP HQADQG
YIMELDN | RUMKRVH QRW HAUHDG\ VR FRP P IMWR D VWKPVXUHG SURJUDP

211HJQJ 0 DVWAUDO
6XSSRWV

: WKRXWD WARQD VXSSRUAQHVE RUN DQG P DVWUDOHVRXUFHY \ RXQU | DVKHLY
RIKQ | HHO@HT XLSSHG VR P DQDUH WKH QHZ UHVSRQVIELDAHV RI | DWMHKRRG

6P VKYDWB! HWDO 3UDPEDOVXSSRUALY ERW P RUYDWQU DQG HQDE@Q)
3URYIGIQJ DFFHW VR P DIUDCDIG VNIEDEXLAHQ) Z RUWKRSY WDQUSRUN

I LODQFLDCFRDFKIQU DQG UHP EXUWHP HOW | RURWZ RIN VP H GHP RQWUDAY
UHVSHPW RUVKHUWP H DQG H | RUV6XFK VXSSRUV FDQ GLLHAV® UHP RYH EDULHLY
VR SDUAFLSDVRQ DQG HQI RUFH VKH SURILDP I FRP P VP HQAVR VIDQJ LE®

RXWWRP HV
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 OXITEQ) 7KW

1 HIDWYH SURUH SHUHQFHV Z IVK SUIRIHWIRQDY Z KR DUH DI | HAKG E\
ELDVHG EHIH 'V DOR VHUYH DIHQDW\ RXQJ | DAKHLY DQG FRQMEXVIA VIR WHU
UHOPVIDQFH VIR UH HQIDJH Z MK VHOYLEHY ' HVOXUHY . IVHIFD

7UOIQ VKH RU DQVDVRQ DQG SWRIWDP JURZ V VIKURXJ K WDQVSDUHQR

GHP ROWDWIG VXFFHW DQG IHDMRQDOFRQUMAMQR.  6KDUQJ) WRUHV RI
UHDAP SDPNKHSBV\ RXQU | DWHLY | HHOKRSH XO YDOXXHG  DQG FRQI LGHQAIQ
VKH VXSSRUAEHQJ RITHHG

+ DUDHWMQ) , QMQME
0 RUYDURQ

6VWHQUVKV EDVHG DSSURDFKHV UHFRIQIVH\ RXQJ | DVKHUV WUHQIVKY DQG
GUZ RQVKHUP RAYDARQ VIR EH JRRG SDUHQW HQKDQFH HQJI DI HP HOWDQG
UHMQURQ ' HVOXUHY . IVHIFD | HFKRZ LF] HADO

3URILDP V FDQ GYHDIH VKLY LOMQVEF P RAYDARQ E\ DI I WP 1QJ VKHU
WHQIVIKY KLIKQIKQJ SIRILHW DQG GONLQJ VXSSRUNGILHAVD VR VIKHU

SHYWRQDODQG | DP 1® JRDY

( QIDIHP HQWZKRXJIK
) DP LODU& KDQQHY

5 HVHDUFK VXJJHVW Z RUG Rl P RXW DQG UH HULDEY YID WKWWHG RVKHLY DUH
VKH P RWAH | HPlYH DSSURDFKHV VR ULHFUKIVIQJ | DVWKHLY / HEKRZ L] HADO

5 HDFKLQJ \ RXQU | DWKHLY VIKURXJ K VRFLDOP HGID DQG SHHUQHVE RUNV
LQFUHDVHV DFFHWIELOWV DQG YIMEIOV 8 IQ) SOWRWP VViKH DOHDG,
HQIDJH Z MK KHSV QRUP DOVH SDUAFLSDVARQ DQG P DNHV HOW LQVR VIKH
SWRIWDP | HHAQI RUP DODQG DSSURDFKDE®I

6DIH ,QIRWP DO
3RVIVIYH $ VP RVSKHH

$QLQIRWP DOWHD HG LQFOMLYH DV RVSKHUH FDQ HQKDQFH ViKH DSSHDORI D
VHUYLEH | RU\ RXQJ | DWHY  9%CWRQ 3URIWDP V VKRX@ SURUMIM
ZHBRP LQ) QRQ MGJP HQBOVSDFHV WDWH GPWXQGHUAMIQGIQ) R\ RXQJ
| DICHOAUUHDOAHY $ QRZ LQJ) SDUAFLSDQW VR EUQJ D 1UHQG HP EHGGIQU
FX@OUDCDQG WDXP D QI RUP HG DSSURDFKHV DQG | RWAUQ) WKWWMHG
UHDMRQVKLSY DAKHS \ RXQJ | DWHY | HHOVDI H DQG UHVSHAG

$PMW %DVHG
(QDIHP HW

,QFOGIQI DPAYMEV 1V UHFRP P HQGHG VIR HQKDQFH WWH DSSHDORI VXSSRUV
VHUYIEHV |RU\ RXQJ IDWKHY ' HVOXUHY . IVHIFD ([ SDQGEQI RQ
VHWIRQV Z VKK D IRFXV RQVEDLQ)  LOFRUSRIDAQI KDQGV RQ IQWADRYH
DQG P XOWHQVRY DPAYIVHV FDQ VXSSRUM RXQJ | DKHLY 1Q VWHU

HQIDIHP HQW$ PUYMEY @NH VKDUHG SUIRMFW | IVQHW RUFUHDWYH H HUFIVHY
FDQ P D\H VHWWIRQV P RUH HQWR\ DE®! DQG EXLEG W@ IQ D Z D WMDW HHY
UHBIYDQADQG FRQI LGHQFH EXIEBQ)

$ GGLHWIQI &XOUWDO
WHIHYV 0 DVEX@W

&XOXUDOQRLP V DQG EHIH V DERXWP DVFX@QIW DIH D VRFIDOGHWAP LQDQWRI

KHDOK | RU\ RXQJ P HQ DQG KDUP | XOFRQFHSWDOVDRQV RI P DVEXAQIW

VKRX@ EH DGGLIHWHG LQ P DB | RFEXVHG VHYIFH GHMIQ * Z\ VIKHUHADO
3URIWDP V VKRX@ RSHQ® H SEUH FXAXUDCDQG JHQHIDMRQDO

H SHAVIMRQV DURXQG P DVFX@QIW DQG | DWMHKRRG XMIQJ @YHG H SHUHQFH

P HQWRW/ VR P RGHOYX@HDEIDWV DQG JWRZ i $ GGUHWIQJ | HDURI I\)(G]PI-QN

LV FUKFLDO RUHQJ DI HP HOWDQG UHVAQMRQ
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&R’ HMIQ
2 QURIQ) ,QSXW

.

© KHQ\ RXQU | DWHWY | HHOKHDUG DQG UIHVSHAWAG VIKH\ DUH P XFK P RUH QNHO \

VR HQUIDUH ) ®UKHP HADO | HFKRZ LF] HWDO 0 F* LWHADO
<RXQU | DIKHY/ VKRX@ KDYH D FROWOXIQI R® LQ VKDSIQU DQG

LH1QQU VIKH SIRIWDP  HQUXUQJ IMIUHP DLQV UHBIYDQW UHVSHRWXO DQG

HP SRZ HUQJ  7KHULQVIKW FDQ JXIGH FROMQWGHIYH)  DQG

FRP P XQIFDRQ DSSURDFKHV

) LQDQFLDO IVADRA

<RXQU | DAHLY RIVWQ H| SHUHQFH LOFUHDVHG | LODQFLDOSUHWXURY Z KIGH
KDYLQU @P WHG | LQDQFLDOHVRXUFHV H SHUHQFH RUVHEXUW & @\ VRQ

" HMOXUHY . VHIFD (QGHUMQ  YRRQ] DIHU
6XSSRUAQJ | LQDQFLDOFRQI LGHQFH QRWRQ®D LHTHYHV VWWHW EXWHQDE®N
\ RXQJ | DWHWY/ VR VSHQG P RUH TXDOW VP HZ IV [ DP L® DQG UH HQIDIH Z IVK
DPVAYMEV VIKDAVXSSRUAZ HEEHQU 7KLY P LIKWEH LP SGP HQWG WWURXJIK

EXGIHAQI KHS HP S&\ P HOWIXIGDQFH DQG VHUYIEH QDYLIDARQ

+ ROMF 0 HQVIZO

<RXQJ |1 DW(HY DUH RIVMQ DAUMN RI SRRUSW FKR®J IFDOZ HEHQJ Z KIFK

+ HDWIK $ SSURDFK FDQ LQ VXD P DNH IMKDLG | RUVKHP VR UHDFK. RXW RUVXSSRUN %DP IVKLIEIQ
HADO YHXWRQ ' LlYHWH' DGV &REERWDAYH 0 HQWO
KHDOM VXSSRUMKRX@ EH LOWI DG IHDMRQDO DQG WHQIVKY EDVHG
<RXQU | DIHY EHQH WILRP VSHDNIQJ Z VK WKWWHG P HQIRW/ EXIEEQ) SHHU
FRQQHPRQV P DQDILQ) WUHW DQG EHQI JHQXIQHD KHDLG
&RQ LIGHADDV DQG XQGHIAMDQGLQI Rl VIKHUXQITXH H SHUHQFHY DUH
HWHOWDA RUFUHDAQD SV FKRERILFDOVD HW DQG VWKWV

$ GGUHW + MRUE $GGUHWIQI A WHP LE EDULHLY WWDWIP WM DVHWULRGV 1Q VKHUFKITBUHQY

([ FOMRQR Q@Q/HV LHTXWHV D P X@A DFHWAG DSSURDFK  <RXQU | DVIKHWY DUH RIVIQ

<RXQU ) DWHWY/ MO P DAWVHG DV DEVHQWH DQG XQIQYROHG UHVXGAQJ 1Q UHDORUSHUFHYHG

ILRP 6HUYLFH H SHUHQFHV Rl H FO(MIRQ RUEIDV E\ P DIQAWMHDP VHUYIEHV 0 F* LLUHADO

3LRYIMRQ 6 HULEHV P X\MAEH GHWLI QHG DQG SURP RWAG LOFOAVLYHD  XVIQJ

JHQGHU QHXWDODQI XDIH DQG LP DIHY VR HQVXUH | DKHLY | HHOHT XDQD
UHFRIQWVHG 3RIA HRWP V VKRX@ HP EHG | DWHU LQFOMYH SUDPUFHY DQG
SIRWFW DAHIULI KW VR P DIQVIBLO P HDQLQJ | XOHIMRQWKISV Z VK VKHU
FKLGUHQ HYHQ DI VMUVHSDUDARQ  7DUI HWAG SURJDP V VKDWEXIAS SDUHQUQJ
W@ HP RURQDY HEEHQI DQG FR SDUHQMQ) WUDWAI LHV DUH HWHQADO
DERQIMGH | B LEG! VHIIFH GHIYHY RSVIRQV VXFK DV DI WU KRXW VHWIRQV
DQG GLIWVBOS@RWP V 6 HIYFH SURYIGHY QHHG WDIQLQ) VIR FKDEHQIH
JHQGHHG DWXP SVIRQV DQG HQIDIH | DWHW H I HAAWHD  Z KI®I FRP P XQW
EDVHG LQMDAYHY LOFOXGIQI SHHUQHVE RUNV DQG P HQVRUQJ SWRIWDP V FDQ
UHGXFH VROMRQ DQG QRUP DA} H DFVYH | DKHIKRRG &RGFIYHD  VIKHVH

P HDVXUHV FUHDVW D P RUH HT XIVBE®I A WP VKDWVXSSRUV | DAKHOU

LQYROYHP HQADQG VWAHQIVKHQV | DP LO® RXVFRP HV
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1 ILOT &VALUATION

7KH GIVFRYHUY DQG FR GHMIQ SKDVHV Rl VKH SURMIPMWQGLIEDWAG VKDWEHQ) DQ IQGLYIGXDIVHG DQG

| ®f LE®I P HQRUQJ SIRIWDP  94DYHY 6( 37 SIRIWDP SIRYIGHY EHQH LFIDOVXSSRUMWR \ RXQJ | DWHY/

$ GEMRQDO HDUHV DQG P RGULLIFDARQV VR VH SLRIWDP HP HUHG | UIRP VIKHVH SKDVHY' KRZ HYHUDVWAKH
WP HRI VIKH SIBRWSKDVH VKH UHTXLLHG | XUAMHUMP H DQG UHVRXUFHV VR EH | XUWKHUGHYHRSHG DQG

P SOP HOMG $V VXFK WH SIERWSKDVH Rl VIKH SIRMPAWRXJIKWWR H SERUH VKH VXIVIELDN RI 94 DYHY

P DIQWMDP SWRIUDP Z VKK \ RXQU | DVHUSDUAFISDQW SD\ LQJ SDUAFX@UDWHQURQ VR | XUKHUVILRUQ)
WDWP D\ HOKDQFH ViKH SLIRILWDP | RUVKLY SRSXOMRQ

YUXWH 2 YHXYHZ Rl P HQRUQI SUIRFHW EDVHG RQ %ADYHY 0 RGHCRI 0 HQIRUQJ

%DYHY P DQWHDP 6( 37 SIRIWDP LQYROHY GONQJ
\ RXQJ SDUHQW Z I SURIHWIRQDCP HQIRWY Z KR
SURYIGH VXSSRUWWWSIFD@ RYHUD P RQW SHURG
1Q @H Z I VKH SDUHQWUOVMHD LGHQW IHG JRDY
3DWAFSDQAI RDYY FDQ DGGUHW D IDQIH R SURUIMHY
DQG DVSILDWRQV UHDVWAG VR SDUIHQAQ)  KHDOK DQG
ZHEHQ) 11QDQFHY DQG KRXMQJ 1DP 1O
UHDMRQWKISV HGXFDWRQ DQG RUHP S&\ P HOWDQG
P HQURWY GIYHIDIH FRP P XQW FRQQHPWRQV DQG
UHVRXUFHV VR HT XIS \ RXQJ SDUHQUWSDUAFISDQW Z WK
VKH NQRZ BIGIH W@ UHVRXUPHV DQG RSSRUMQWHY
VR P DNH WHUDVSILDWRQV DUHDDNV 6HH) LIXWH  1RU
DQRYHWEZ Rl WH P HQRUQI SURFHW



<RXQ

{

' DGV3IBWBLRIUP 3URWMFW ( YDODARQ  / HDUQIQU ,QUIKW

/ $ P DBI<RXQ) ' DGV 0 HQURUZ DV DSSRIQMG | RUVKH 1 HZ FDWB VIV 1Q ) HELXDY  DQG D P D@
<RXQJ ' DGV0 HMRUZ DV DSSRIQMG | RUVKH 9 IFVRUD MVA IQ 0 DURK

YR Z HH L.QYROHG

Z I VKH GIVFRYHUY SKDVH DRAYIVIHV  DBRQIMGH UIHFHLY1QJ' J HOHUDORW DQLVDVMIRQDORQERDUGLQY
VXSSRUADQG WDIQIQ] IQVWKHO RGHORI 0 HOVRUQJ  %4DYH EHIDQ VR UHFHYH UH HUDYY | RUVKH

<RXQJ ' DGV ILBRWBWRIDP 1Q$SUO

DQG VKH | IWMSDUAFLSDOWEHI DQ VIKH SLRIWDP OMAU

VKDWP RQW ,Q DGGMRQ VZ R 9 LIRVRUDQ P DB SDUAFISDOW Rl VKH 6( 37 SIRIWDP Z HH

VDQMMRQHG LOVR WH <RXQJ ' DG SIBWSIRIUP 1Q $ SUO
V@) HELXDU
7KH HYDOXDAYH GDVID | RUWKH FXUHQWUHSRUAZ DV FREDFWG

GHOQYHHG DWAH 1 HZ FDW@BI VWA | LRP - $ SUO
IWRP $SUO WO XO

7KH SIGWSWRIWDP Z DV
DQG DWMKH 9 LFVRUDQ VIVIA

GXUQJ VKH GHOYHUY RI VIKH SIGWSURIWDP DV RXWIHG DERYH : KI®BI P DQ\ \ RXQJ 1 DVWKHU
SDUAFLSDQW FRQUOXHG VKHUHQI DIHP HOAZ IMK %4.DYH | RERZ LQJ VIKH FRP SBMRQ Rl ViKH SIERW
GDVD FR@®FWG D VMUVKH FRQFOMRQ Rl VIKH SIGAWY QRWOFXGHG KHH

/ ) \\\

%ADYHY 0 HDVXUHP HQW( YDOXDMRQ DQG

/ HDWRIQJ DSSWRDK GUIZ V RQ TXDQWVYH DQG |

TXDOAYH GDVID REVIIOHG | URP D FRP ELQDARQ
Rl DGP LQMADAYH FDVH | LGB GDWD WRQGDUEIVHG
P HDVXUHP HQAIQWAKXP HQW DGP LlQMMUHG DV
WHEHILQQQ) P IGGBIDQGHQGR DSWRIWP D
SIRIP H IWXUH | REXVHG RQ SDWARSDQW
SHUFHSWRQVRI WWH VXSSRUAMKH  UHFHYHG DQG
W LP SDFWDQG VHP L VAKPWUHG LOWAXYLHZ V

Z W DVXE \VDP S®IRI SDUAFISDQN 7KH
WQGDUGVHG P HDVXUHP HQAWQWAXP HQW
LQFOXGH %A DYHY HNIGHOAH LQI RUP HG 1Q KRXWH
SDUHMQD &RQGHPH DQG 3HIRQDCE JHR

6 FD®! DQG 7UDQI B & RQVXGAQI Y 2 XWWRP H
6VILY VRRY Z KIFK DUH DOR XVHG VR JXIGHJRDO
| REXVHG FRQYHWDWRQV GXUQI P HQIRUQ)
VHWRQV $@P HQRY UHFHYHWDIQIQ) DQG
RQIRIQI VXSSRWAIQ \WH DGP LQMADARQRI
WHH \RRY

AN

" Q@KWRI WH I LOGIQIV ILRP VIKH GVFRYHU

SKDVH VKH SLIRMPWWDP  GHALP LOHG VIKDW
VKH 3DUHOWQU &RQI LGHQFH DQG 3HWRQDO
$JHQR\ 6FDO®! WP V DQG VIKH 3DIZ D\ 6ViU
7RRORP  7UDQI Bl & RQVXGMQI WY 2 XVERP HV
6VDURSVIRQV FRVIQHG DSSURSUDW
LQGIFDVRLY/ VIR UH BPWHCH QDWKUH RI VXSSRUV
DQG VIKH H| SHRAVMG RXVFRP HV | RUVKH <RXQJ

' DGV3WRIWP ,QDGGMRQ WHWDP DIUHHG
VKOWWHP L VMKPUHG LOWUYIHZ V Z VK ViKH
<RXQJ ' DGO HQWRY DQG SDUAFLSDQW Z RXT
RI | HUGHHSHULQWLI KW DERXWWHU

H SHUHQFHV 1Q DQG WKH P SDPWRI VKH
SWRIUP

AN
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$VVXFK DAWHWP HOARI VKH SIGWGHIYHY Z DV H SRUHG VKURXJIK VKH | RERZ 1]

K 3DUAFLISDQW DV . 4 XDDDWYH LOMYLHZ V Z W SURIDP N\
o ' HP RIWSKIF IQ RWP DARQ SDWASDQW H SRUQ) WHUH SHIHQFHV IQ
o &RQYHUDARQUDWAVRI SIRIUP IHHUIDY  VKH SIBWSURIWDP
. 3WRILDP ' DD o ) LYH\ RXQJ IDMHY IURP WH 9 LFVRUDQ
o A SHVR JRDYVHWE\ SDUARISDQW VWA
3DIMZ D\ 3@Q 7RRO o TKUH\ RXQJ IDMHY/ IURP WH
o 3URIUHW P DGHVRZ DGV JRDY 1 HZ FDWBI VW
o &KDQUHVIQGHYHBRSP HQEOGRP DV - 4 XDIVIDAYH IQMUIYIHZ VZ MK <RXQ) ' DG 3LBW
3DWZ D\ 6VBUTRRO 3WRIDP P HORWY UH BFWQI RQWHU
o 7KHIDSHXWE DAUDQRH EHVE HHQ SDUAFISDOW  GHIYH)Y R WKH SIRWSURIUDP
DQG P HORU 6HWIRQ 5 DAQJ 6FDBI o 0 HORUIRP \KH 9 IFVRUDQ VW
\\ o 0 HORUIWRP \KH 1 HZ FDWBI VWM /

SXPLORATION OF, &2 S

TKHIR@RZ QY . (4 VZHHH SAHSG WRXIK VKH I LQEIQIV SIHVHWMG DERYH DQG WWH FRQWA WRI Z KDW
Z DV GDUQWDERXW RXQJ | DVKHWY 1Q VIKH GIVFRYHU DQG GHMUI Q SKDVHV RI VIKH SUIRMIFW VXSSRUMG E\
SDUAFLSDQADQG P HVRUTXRWAY 7KLY SURFHW Z DV VXSSRUMG E\  FRQVXOIMRQ Z WK VIKH 9 IFVRUDQ
<RXQJ ' DGV P HQVRUDQG RWHU%DYH P HOVRY/ Z KR KDG Z RINHG Z MK \ RXQJ | DVKHLY 1Q VIKH

P DIOWUDP SWRIWDP

)\ \d dR/YQQalR]Wa] \T NZ F TNTRd \AUf\b[ T
LR I

2 YHID@ ViH SLBWGHP ROWMDWG SURP IMQJ HQIDIHP HOWZ IV \ RXQU | DVKHLY  GHVSIVIA ViKH HDU® WIDJH
Rl P SGP HDARQ DQG D IHDMYHD VP D@VDP S®I 7KH HYDXDMRQ | RXQG VKDWP DQ \ RXQJ | DWKHLY
HOWALHG VKH SLRIUDP VKURXJK D WKWHG FRQVBFWP RWVFRP P RQO SDWQHLY 1UHQGY RUKHDOK
SIRIHMRQDY 7KLY KLIK@ KW ViKH YDOXH Rl UHDMRQDOH HILDOSDWZ D\ V DQG P D\ DOR IQGIFDVM
EDUIHY/ VR SUIRIWDP DFFHW | RU\ RXQU | DWHWY Z WKRXVWKHVH VXSSRUV + RZ HYHU @P IMAG NQRZ BIGIH
DERXVWKH ELRDGHUGHP RJWDSKLE SURILBI Rl \ RXQJ | DAKHY 1Q VIKH UHILRQ P DNHV IGL | LEXOWR GHAWAP LQH
Z KHWHUSDUAEX@UJ URXSV DUH XQGHUHSUHVHOWMG RUH FOGHG © KHQ LQWUYLHZ HG VIKH\ RXQJ | DWKHLY
VKDUHG VIKDAKDYLQU VP RQIDY [ LRP SLRIWDP SDUAELSDQW DQG FODUD H SMIQIQ) ViKH LRBIRI WKH
SWRIDP P D KHS VR HUDIH\ RXQJ | DWHWY Z KR GR QRAWKDYH D IHDMRQDOFRQQHPVIRQ VR %4DYH
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' HP DQG | DUH FHHGHG FDSDFIW DWKH 9 LFVRUDQ VIV DOMRXJIK KLY P D\ KDYH EHHQ LQI XHQFHG E\ D
@ HIJFDVKP HOWDUHD DQG VKH WDQV HURI SUH H MQ) SDUAFLSDQW 4 XDQWAYHD  ViKH SURILDP
DFKLHYHG D FROYHWRQ WDWA | LRP U HILDO/R HQR® HQWZ KIFK 1V WURQJ JLYHQ SLIRIUDP 1V WA@IQ
SIBWARIH DQG VIKH LDV P DVWPKHG EURDGHUY4.DYH EHQFKP DUNV ( QJDJHP HQWDP RQJ $ ERUIIQDCDQG
7RUHV 6 WD MDQGHU\ RXQJ | DAHLY Z DV FRP SDUDE®! VR VIKH P DIQWMHDP SIRIWDP VXJJHWQJ HDUD
LOGIFDARQV Rl FX@XUDCDFFHWIELDN VKDWFRX@ EH | XWIKHUH, SGUHG IKURXIK TXDIVDAYH IQTXIL 7KH
SDUWAFLSDQWI LRXS KDG UIHDVMYHD VP DIUHSUHVHQUIMRQ RI FXOXD@ DQG @RI XIMAFD® GLYHWH\ RXQJ
IDWHY DQG/ * 97,4 $  SDUFLISDQW KRZ HYHUIMILY XQF®DUZ KHIKHUVKLY 1V GXH VR HQIDIHP HQW
VDWW LHV XQGHUUHSRUAQ) RUVP DABIULHSUHVHQVIMRQ Rl VKHVH JURXSV Z IVKIQ WKH\ RXQJ | DWKHUV
FRP P XQW

6HWIRQ 5DWMQ) 6FDB! 656 GDVID VXJ I HW VIKDWSDUAFLSDOW GHYHRSHG WURQJ VKHUDSHXWE DADQFHY
Z WK VIKHUP HQURWY Z IMKLQ VKH | LA HZ P ROWKY Z Vi UHDMRQVKLSY WHQIVIKHQIQ) RYHUWIP H

&RP SBMRQRI VIKH 656 KRZ HYHU Z DV ®Z  LQGIFDWQ) D QHHG | RUDOMUQDVYH WUDVIAT LHY VR FDSVXUH
SDUAFLSDQW HHGEDFN LQ Z D\ V VDWW HHOFRP | RWIDE®! DQG DFFHVWIE®! | RU\ RXQJ GDGV
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( QIDIHP HOASDWHLQV VXJ JHMG D FRP P RQ WDMFVRU | RUP DQ\ \ RXQJ | DWHY Z KR Z HH LQMD@®
KHVVBQARUXQUXUH DERXWWRIQIQI EXWEHFDP H P RUH HQIDIHG RYHUWKH | UM HZ P RQUWKY DV WKW\Z DV
HWREQKHG Z K VWHUP HQWRU 0 HQVRWY SO\ HG D FUMFDOR® LQ VKLY SIRFHW Z IViK SDUAFLSDQW
GHVFUELQ) ViKH LHDMRQWKLS DV D NH 1 DFVRULQ VKHUFRQWOQXHG IQYROHP HQW( QIDIHP HQWZ DV RIHQ
VWARQIHWGXUQI SHIRGV RI FUMY Z KHQ\ RXQJ | DVKHLY DRVIYHD VRXJKVWXSSRUWR WIELDVH
FKDEHQILQ @ H FILFXP WRQFHY ) UIRP LOWAUYLHZ V DQG P HQVRUUH GFIRQY  SDUAFLSDQW WQGHG VR NRLQ
VKH SURIWDP DD FKD@BIQILQ) P H 1Q @ H DQG HQJ DI HP HOWVSINHG GXUQJ SHURGV Rl DEXVHA VWUHW
7KLV VXI JHW VIKH SLIRIUDP S@ V D WIELOMQI URG! GXUQ) WDQUMRQY RUFUVHY DQG P D' QHHG VR

H SCEM® S@Q | RUHSIVRGIF HQIDIHP HOWSDWILDY |, WDAR KLIK@I KW VKH LP SRWIBQFH RI HQVXUQJ VIKDW
WKH SLRIWDP 1V UHDGLO DYDIME®! DQG UHVSRQVLYH DWAKH SRIQWRI UH HILDO
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$FLIRW GDD VRXUFHV  WID\ LQU LQ VRXFK  HP HUHG DV D FHQADCP HEKDQVWP Rl HQIDIHP HQW: - KHIKHU
WURXJIK EUH FKHEN LQV DI VMU KRXW DYDUDELDN RURIIHUIQI P XGS®! P RGHV RI FRP P XQFDARQ

SDUAFLSDOW YDOXHG VKH P HVRWY FROMMMQASUHVHOFH UHVSROVYHOHW DQG | ®f LEIOW 7KLY LHIX@U
UHDMRQDOFRQUDPWZ DV VHHQ VIR HODE®! P HQVRWY LQ SLRYIGIQU VIP HD VXSSRUADV\ RXQJ | DWKHLY
QDYLI DG WDQVMRQV 1Q SDIHAQI Z RIN DQG IHDMRQVKISY DQG KHSHG VXWIALQ HQI DIHP HQAHYHQ
Z KHQ @H EHFDP HEXW RUXQSUHGLIPVRE®
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7KH FXUHQWHYDOXDARQ GHP RQWADWAY ViKH SIERWR EH H | HAVIYH 1Q VXSSRUAQJ \ RXQJ | DVHWY VR
IGHOW\  SXW/XHDQG QP DQ FDVHV DFKIHYH VIKHUVHD GH LOHG JRDY $V GHVFUEHG E\ WKH
SDUAFLISDOW VKH | Bf LE®! IHDMRQVKLS EDVHG P HQURUQJ P RGHODERZ HG \KHP VIR GILHRAWWKH | RFXV Rl
VHUHQI DI HP HQW DD QLQJ Z HAOY VK VIKH SLRIUDP I VWAHQIVIKY EDVHG DQG SDUAFLSDQUBG LQWAQWV 7KH
P HOVRLY | DFLOVIDAMG FRQYHWDARQV VKDAKHSHG \ RXQJ P HQ DUAEXDWA Z KDAZ DV P RWMP SRWIBQWR
WHP  Z KIFK Z DV RIMIQ FHQAHG RQ | LQDQFLDOWRELDN VNLEGHYHIRSP HQWSDIHQAQ) FRQIIGHQFH DQG
JHOHDOZ HEEHQ) %RVIK TXDOVIVYH DFFRXQW DQG SURIWDP GDVID VXJ J HWWKDVWALY DSSURDFK HQDE®IG
P HDQLQU I XCSURIUHAW VRZ DUBV WHVH JRDEY SLRYIGIQI HDUD \ HWFRP SHIQJ HYIGHQFH RI VIKH SLRIWDP Y
H | HAAYHOHW  HYHQ DANMKH SLERWARIH
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$ FLRW VIKH SDUAFLSDOWGDVD DQG LQWYIHZ V D XQU\ LQJ VIKHP HZ DV\ RXQJ | DIKHOAUGHMLH VR SURYIGH
VHEXUW WIELON DQG VDIHW | RUVKHUIDP LIV $V VXFK D VWHQIWK Rl VMH FXUHQASWRIWDP Z DV
GHP RQWUDWMG VIKLRXJK ViKH LP SURYHP HQW DFLRW VHYHIDOBDVKZ D 6VIBUGRP DIQV SDUAFXTDUD
WEELDN DWKRP H P RQH  DQG | DP L® DQG LHIMRQWKLSY 7KHVH VKL W DD QHG FGRVHO Z IV VKH
TXDD/VIYH QDUDWYHY Rl SDUAELSDQW Z KR | IHTXHOWD GHVFUEHG VKH LP SRWIDQFH Rl VHEXUQ) WIE®
KRXMIQU P SLRYLQJ VKHUI LQDQFIDCSRVIMRQ DQG WUHQIVKHQLQ) VMKHUFRQQHAVIRQ Z VK VWKHUFKIGBUHQ
0 DQ \ RXQU | DWHWY GHVFUEHG iKH SURIUDP DV VXSSRUAQ) VKHUWDQUMRQ IQVR | DIKHKRRG KHSIQJ
WHP GHYHRS SDUHOAQ) W@ EXLAS LOVLI KWQVR VIKHUFKIGY GHYHIRSP HQWDQG UH BPWRQ MHWSH RI
| DWHUVKH. DVSLLHG VR EH 3DUAFLSDQW DOR KLI K@ KWAG LP SUIRYHG FRP P XQIEDWRQ DQG HP RURQDO
DZ DUHOHW Z WK SRMIYH I RZ  RQ H I HAW | RUMHUFKLESUHQY Z HEEHQD

Md -E3N3 CEU-dc O3 O "udOuOX

u3 | IB 0-d2d 0T OEUW " -0 dE

Ed-d U0BBAO ~0dOuOCI8E®B 82 | 8" UE

‘X 82 93 O dladOuOO dE BBT 8 2 -
O 02 V¥

© KLBIWH SLRIDP  VXFFHWI X@ DGGUHWHG P DQ\ FRUH QHHGY VWH 3DVKZ D 6VIDUGRP DIQ Z IV VKH
GDWAIP SIRYHP HQAMHDWAG VR ViKH SDUAFLSDQW | UHQGV DQG RMHUFRQOHAIRQY & IVKIQ WHU
LOMEZ V' SDUAFLSDQW YRLFHG D WARQU GHVILH VR P HHWRWKHU\ RXQJ | DVKHLY DQG FRQQHPAWZ VK SHHWY
Z KR XQGHIAMDQG VMHUH SHUHQFHY 7KRXJK QRWD FRUH | HDWUH RI VIKH SIGRWVKLY | LQGIQD LQGIFDVAV DQ
RSSRUMQW | RUIXUKHUGHYHRSP HOARI VIKH SLRIWDP VIR EHMAUP HHWDQ P SRUWBQWGHMLH RI \ RXQJ

| DWCHLY VR EXLES VRFLDOHIMRQVKISY Z I VMHUSHHY 7KLY P LIKWERRN GNH RSVIRQDO LQI RUP DOSHHU
FROOHPIRQ RSSRUMXQMHN VXFK DV S@FH EDVHG P HHVWSV VRALDOHYHQW RUVP DA LRXS VHWIRQV Z VK
D VKDUHG P HQVRU 7KH GHMILH | RUSHHUFRQOHPRQ Z DV QRAKQLYHWDCEXWFRQUIMMHQWHORXIK VR

Z DUDQW XVXUH H SRUMRQ DQG P D\ SURYIGH DQ DGGIMRQDOD HURI VXSSRUAN RU\ RXQJ | DVKHWY
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2 YHID®@\ RXQJ | DAHY IHSRUMG KLIK® SRVVIYH H SHUHQFHV Rl VKH SIRWZ WK P DQ\ GHVFUELQJ VKH
SWRIWDP DV DFFHWIE®! UHVSHPWXO DQG JHOXIQHD VXSSRUAYH RI VIKHUQHHGY 7KH SDUAFLSDQMBIG
GHVLIQ Z DV FROWMHQMD KLIKQIKWAG DV RQH Rl ViKH P RWWDOXHG DVSHRW Rl VKH P RGHO <RXQJ GDGV
DSSUHFLDWMIG KDYLQJ DXVRQRP \ RYHUWKH SDFH DQG | RFXV Rl VIKHUHQJ DI HP HQWZ KIFK KHSHG UHGXFH
DY LHW FRXQWMUSDWH SHUHQFHY RI MGIP HQW URP VHUYIFHV DQG EXI@S D VHQVH Rl FRQI LGHQFH DQG
FRQARO 7KLV DSSURDFK DR HODE®IG SDUAFLSDQW VIR HQIDIH LQ Z D\ V VKD HI\P DQDJ HDE®! DQG

P HDQUQU I XO SDUAEX@UD GXUQJ SHURGY Rl WHW RUIQWREIDN
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<RXQU ' DGV3LERVBURIDP 3IRWIAW ( YDODWRQ  / HDUQIQJ , QUIKW

$ FHQADO DRVRUVKDSLQ) SDUAFLSDOWH SHUHQFH Z DV VIKH WKWWKH. GHYHRSHG Z IVIK VKHUP HQURU

0 HQRW Z HH GHVFUEHG DV FD®  IHIDE®! DQG QRQ MGJIP HQVIPO KHSLQJ \ RXQJ | DWHLY | HHOVDIH
HORXJK VIR GIVFXW FKDEBIQIHV RSHQ® DQG H S®H Z KDANQG Rl | DIKHUVKH. Z DQWAG VR EH ) RUP DQ\
VKH P HQVRUI XQPRQHG QRWRQO DV D VRXUFH Rl HP RURQDOVXSSRUAEXWDV D SRVIMIYH P DB LR®H P RGHO
7KLY WKW IHDMRQUKLS DOR FUDWAG | B2 RQ EHQH W LOFOXGIQJ P SURYHG HP RURQDOLHI XOMRQ
LOFUHDVHG FRQILGHQFH  DQG WUHQUVKHOHG IHDMRQVKLSY Z IViK SDWQHY 1DP 1O DQG FKIGBLHQ
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) ®f LELOV DQG IHVSRQVLYHQHW Z HH DR FUMFDOVR ViKH SURJUDP & VXFFHW 3 DUWAFLSDQW YDOXHG EHQJ
DE®I VIR UIVFKHGX®! P HHWILQ YDUHG | RUP DV DQG P DIQVILQ FRDPWIURXIK TXLEN FKHEN LQV' P DNQJ
WKH SLRIWDP  Z RUINDE®! DRQIMGH SDIHMQI HP S&\ P HQWDQG FRP S®{ @ H GHP DQGV 7KLV
UHVSROWLYHOHW KHSHG \ RXQJ | DAKHLY | HHOUHVSHRMG DQG VXSSRUMG RQ VKHURZ Q VIALP V
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© KL RYHD@H SHUHQFHV Z HH SRYMIYH VKH HYDOXXDARQ DOR KLIKQKWMG NH FRP SB{ IMHV 6RP H
SDUAFLSDOQW | RXQG MG LEX®WR DN | RUKHS RUDWAEX@WA VKHUQHHGY HYHQ Z KHQ WAKJIJ@Q 2 VIKHLY
SUH HUHG SWDPAWEFDO KDQGV RQ VXSSRUMIDVIKHUVKDQ VBOLQ) DBRQH 7KHVH G\ QDP LRV HP SKDVIVH VKH

LP SRUBQFH Rl LHDMRQDOVHQVIMMW Z MK P HVRW QHHGLQJ) VR EDDQFH DXVIRQRP \ Z IViK JHQVA
SURDPVYH HQI DI HP HQW 7KH XVH Rl VWUKPW(UHG VRROY DOYR LHTXILHG FDUH XOWP 1Q) - Z KHQ IQARGXFHG
VRR HDUD VRREY UMNHG GIMXSVIQ) IDSSRUVEXWZ KHQ XVHG Z HDVKH  VXSSRUMG UH BIPMRQ DQG KHBHG
WDFN SURIUHW
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7DNHQ VRI HVKHU VIKH SDUAFLSDOWH, SHUHQFH SRIQW VR D P RGHOMDW RXQJ | DWKHLY 11QG HP SRZ HUQJ
UHVSHPWXO DQG LHBIYDQMR VKHUQYHV Z KLBI DOR IGHQAI 1QJ DUHDV | RURQIRIQ) UH LOHP HQUWWR VXSSRUV
GHHSHUHQI DI HP HOWDQG WURQIHURXVRP HV



2 YHID@ P HQRW VDZ VKH P HDQLQI I XOIP SDPARI VIKH SLEBWSRIWDP  Z KIM! DOR LGHQWI\ LQJ D FBDUQHHG
| RULH LOHP HOAR! VXSSRUAYH . WHP V DQG LHVRXUFHV DV VIKH SUIRIUDP P DWUHY 0 HQVRW LH BFWAG
VKDWGHIYHUQ) DQG GHYHBRSIQU VIKH SLIRIWDP VP XOBQHRXVO SUHVHOWAG FKDOIQIHY LHTXIUQ) WWHP VR
EDOQFH GILHAWHUEH IHDMRQWKLS EXIEHQI DGP LOMADYH QHHGY DQG RQIRIQU SLRIWDP

LHIOHP HOW' HVSIWK VKLY P HQVRWY | RXQG IMKHSI XOR FRQGXPWKHURZ Q UWVHDUFK  FRQQHPWZ LViK

FRP P XQW RUDQVDMRQV DQG GLDZ RQ EURDGHUFRQW] VKDCNQRZ BIGIH VR EHWIUVXSSRUV
SDUWAFISDOW 7KH DR KLI K@ KWAG VKH QHHG | RUP RUH VRRAY DQG UHVRXUFHV VSHFL LFD@ GHVLIQHG | RU
ZRWNZ VK \ RXQJ | DWHY FDA) | RUVRRY VIKDADUH GHYHIRSP HQMD@® DSSURSUDM FXOXUDE VHOMMYH
DQG DW QHG Z IViK IHDMRQDOSWDPWEH
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ﬂ HQVRLY DOR HP SKDVIVHG VKH P SRWIDQFH Rl SDFLQ) VRRY WMRXIJKWX@ 7KH H SIHWWHG
WDAKMQ) VWKPXUHG DWHWP HOW VRRR HDUD FRX@ MRSDUGLVH UDSSRUNZ KIM LQWAT UDAQ)
WHP OVURQFH WXWWZ DV HAE@Q/KHG VXSSRUMG UH BIFMRQ DQG KHSHG DWVAEX@WA SURI IHW
LQ P HDQUQII XQZ D\ V' 7RIHVKHU VIKLY LQGLFDVAV DQ RSSRUMXQIW VR UH BIPWRQ VIKH VRREY XVHG
Z IWKIQO VIKH SLIRIWDP  VIKERUVIKHP P RUH VR D\ RXQJ | DWHUDXGIHQFH DQG Z RIN Z IVIK P HQURWY
UHIDUGELQU DSSURSUDW GHIYHY P HIKRGY DQG WP LQJ 7KLY P D\ DOR LQFOXGH VKH | XUKHU
GHYHBRSP HOWRI WKH | DIHUIQI SUDPUFH H SHIWMORRER] HY VIR EH FROVIGHIHG DV IQFOMRQV
Z IMKLQ DQ DGDSWMG 6( 37 SUIRIWDP DQG Z IVKIQ VIKHO RGHCORI 0 HQVRUQJ




3 EHECTONS
3 EGOM M ENDATIONS

7KH FXUHOWHYDOXDARQ KDV GHP RQWMDWG VIKH <RXQJ ' DGV 3IRWBRILDP VIR KDYH WARQJ SURP VHIQ
VXSSRUAQJ \ RXQJ | DWHY/ VIR GH LQH SXWXH DQG DFKLHYH VHD [GHQWA IHG JRDYY DFLRW SDUHQAQ)
ZHEHQ DQG @H VNG GRP DIV 7KH HYDXDARQ KLI K@ KW MDWAKH SURIUDP I VWHQIVIKV EDVHG
SDUAFISDOWGIG DQG | B LEG! P HQRUQI P RGHOHVRQDWAY WIRQI® Z IViK \ RXQJ | DVHLY | RWHLIQD WKW
HQI DIJHP HQWDQG VXWILQHG SDVFISDARQ 3 DUAFLSDQW FROVMMQVD YDXXHG VIKH DXVRQRP \ VIR VHWAKH
SDFH DQG | REXV Rl VKHUHQIDIHP HQWZ KIFK KHSHG FRXQUUSDWH SHUHQFHY Rl MGIHP HQADQG
VXSSRUMG FRQI LGHQFH DIHQR\  DQG P RIYDMRQ

\

N

«/OI-Q/RUU{IMRQ\/KLSVFP HUHG DV FHQADOR SRMIYH RXVFRP HY <RXQJ | DIKHLY GHVFUEHG
P HOWRW/ DV FD® UHIDE®! DQG QRQ MGIP HQVIZO FLHDAQJ D VDI H VSDFH VIR GIVEXW FKDXBIQIHV
H S&WH | DAKHUQ) LGHOMNV DQG UH BPWRQ WMHUJRDY  7KHVH LHIMRQVKISY QRWRQD | DFLOVIDWMG
SHWRQDQJ URZ VK LQ DUHDV @NH SDUHQAQ) FRQILGHQFH HP RURQDOUHIX@MRQ DQG
FRP P XQIFDARQ VNG EXWDOR JHOHUDWG EURDGHUEHQH IW I RUIDP 1O IHDMRQWKISV
LOFOXGLQI VWUHQIVKHQHG ERQGV Z MK FKIGBHQ  SDUAHLY DQG H VQGHG | DP O P HP EHWY 7KH
SLEMDOR KLIKQKWG WH LP SRWDQFH Rl VBQILE®! SUDPWFDOVXSSRUV DERQIMGH IHDMRQDO

P HQRUQ) LQFOXGIQU JXIGDQFH Z VK 1 LODQFHY KRXVIQJ DQG VN@GHYHRSP HQWZ KIFK GILHAAD
HQDE®! | DWHWY VR DFKLHYH WHUJ RDOY DQG LQFUHDVH VKHUVHQVH RI VHEXUW




/ 7KH HYDXDARQ XQGHYFRUHV WH FUMFDOLR®I RI | B LELOW DQG UHVSRQVLYHQHW Z IMKIQ D
SWRIWDP |RU\ RXQU | DWHY 7KH SDUAFLSDQW Z HUH RIVIQ QDYLIDAQ) FRP S®{ VFKHGX®V
VKDSHG E\ SDIHOWQU Z RIN HGXFDARQ DQG SHWRQDOFKDIBIQIHY  7KH DELDNV VR P HHWRXWIGH
Rl VMH KRP H DGMWWWHWRQ WP LQJ  DQG P DIOVWIIQ FROVMAMWFRQFWHYHQ LI RQD YID EUH
FKHPN LQV RUW{ WZ DV SLYRVIDXA RUHQU DI HP HQWDQG WKVW6 P IDUD P HQURWY HP SKDVIVHG iKH
QHHG VR EDDQFH IHODMRQDCSWDPWEH Z VK VWUKPVKHG SLRIDP VRRY QRVQ) VIKDAWIQWRGXFLQJ
VRRY VRR HDUD FDQ LP SHEH IDSSRUN 7KH VIKRXJ KWXOLQWI UMRQ Rl H MAQ) VRROY E\ ViKH
P HOVRLY VXSSRUMG D WIQGDUEVHG DQG UH GRVIYH SUDPAEH Z LVIK VKH \ RXQJ | DVKHLY Z KI®

| P DQWIQIQY VKH LHIMRQDO SDUAFLSDQABIG QDWKH Rl VIKH SURILDP

\
AN

TN

,/$ VRFIR HEREJIEDOBIV MO RUFHV Z K\ VKHVH | HDAXUHV P DWKU <RXQJ | DWKHLY RSHUDWA Z WKIQ
" DFRQW WWKDSHG E\ LOMSHIWRQDOFRP P XQIW DQG A WP IF | DFVRY IDQILQJ |LRP VRFLHVIZO
H SHAVIMRQV R | DAKHIKRRG DQG P DVEX@RIW VRR AP WG | DVKHU | RFXVHG VHUYIFH SLRYIMRQ

([ MQI SDIHMQ) VXSSRUAMWHUYIEHY DUH WSLFDE VI HWAG VIRZ DGV P RMHY UHVXGAQJ LQ VKH

IP SCFWH FOMRQRI | DAHWY [URP SDUAFLSDAQY $V VXFK VKH SLRIWDP V' LHVSRQULYHOHW VR

VKHVH GRP DIQV Z L@UHVXOMQ SURILDP P LQJ VKDALY VHQVIMIYH VR ViKY EURDGHUFRQM WDQG

UHVXOMQ D P RUHH T HAYH SURIWDP  ( QIDJHP HQAZ IVK $ ERUIIQDODQG 7RUHV 6 WDLW, VDQGHU

| DAHY FRP SDUDE®! VR VKH P DIQWUHDP  FRKRUVDOR VXJJHW HDUD LQGIFDMRQV RI FXAXLDO

DFFHMELDN VIKRXJK H SBRUMRQP D VXSSRUAEHWHUXQGHIVIQGIQ) DQG SURP RURQ RI VKH
| FX@XWOVDIHW RI VKH SURI P

N\
S
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) XWUH MADVMRQV Rl ViKH SURIWDP & GHYHERSP HQWDQG GHIYHU VKRX@ FRQAQXH VIR DAAYHO LQYROH

\ RXQJ | DWHY 1Q VKDSLQ) IW GHVIQ GHIYHY  DQG RQUIRIQI UH LOHP HQW 7KLY LQFOXGHY HWIEDVKIQD
DGYLVRU JURXSV FRQGXPWQU FR GHMJIQZ RIWKRSV DQG P DIQVIIQIQ) UHI XDMUFRQUXGIDARQ VR
HOVXUH WHUSHYSHAIYHY QI RPP NH GHAMRQV ,P SRWDQWD VKH SURIWDP VKRX@S LQUAT LDV VKH
VSHELLLE HBP HQW VIKDAX RXQU | DWHWY LGHQAI\ DV P RWP SRUBQWQ VIKH FXUHQWHYDOXDARQ VXFK DV
| Bf LEGI GHIYHU |RWP DW RSSRUXQMAY | RUSHHUFRQQHAIRQ SUDPAFDOVXSSRUAWR DFKIHYH SHWVRQDO
DQG SDUHQAQI JRDY DQG VN@EXIAHQI DAVIYVIHY ,Q DGGIVIRQ  SDWAFLSDQUWAMP RQIDY DQG @YHG

H SHUHQFH VI KW VKRX@ DOR EH GIYHDIHG VR GHP RQWUDVMA ViKH SURILDP I YDOXH VXSSRUV
UHFUKWP HQW DQG HQFRXUDI H EURDGHUHQI DI HP HQWHQVXUQ) VIKDW XVXUH SURJUDP V DUH LHVSRQWLYH
UHGIYDQWDQG WK® JURXQGHG LQ VKH H SHUHQFHV RI \ RXQJ | DWHWY

R\RI LR f\S UNTRS _$\b[T NQ PLU _a

QWKW | LRP VIKH SLEWHYDOXXDVRQ VXJ I HWWKDWZ LG VIKH RYHIDUFKIQ) JRDCRI VXSSRUAQJ \ RXQJ

| DVKHWY VR DFKLHYH VKHUSHW/RQDODQG SDUHQWQ) JRDY UHP DIQV IHBIYDQWVIKH P HFKDQIVP V RI FKDQIH
GUIHUIWRP VKH P DIQAMDP SIRIUDP  9XIEBQJ) |LRP ViKH QRVIAV SLRYIGHG E\ WKH | DWHUQJ) SUDFWEH
H SHIADQG LQ FR GHMLIQ Z VKK \ RXQJ | DAHLYY XSGDVQJ VIKH FXUHQW6( 37 7KHRU RI &KDQIHWR

UH GPWKH QYHG H SHUHQFHV Rl \ RXQU | DWHWY Z LA XIGH P HQURY/ LIQIRWP SIRIWDP WAKRXUHY DQG
HQVXUH UHVRXUFHV DUH VIBLD HVWAG VRZ DUG VIKH SURFHWHY VKDWDFVWD@ VXSSRUAP HDQIQI | XOFKDQIH

BWQSYR\OMAF 2 RI\V[TVER R Va ] \T NZ QRAER f

<RXQU | DAHLY KDYH GLYHWH VFKHGX®N DQG FRP SHAQ) IHVSRQVEIMMHY IQFXGIQ) Z RIN HGXFDARQ
DQG SDUHOWQ $V VXFK ViKH SURIWDP VKRX@ DIP VR P DIQVIDIQ | B LEGI VHWIRQ WP HV RFDVMRQV
RXWIGH VIKH KRP H DQG RSWRQV | RUUHP RV HQJ DI HP HQWYID SKRQH W] WRURQIQH SOMRWP V |
SRWIE®! WH SIRIUDP VKRX@ LOFRUSRUD P HQVRUDYDIMELDW VR LQFOXGH UHI X@UHYHQIQIV RU

Z H\HQG GD\ V DARZ LQJ Z RINQU | DWHWY DQ RSSRUXQIW VR HOM® HQIDIH $ GGMRQD® RQIRIQJ
DFFHW VR @ KVWVRXFK VXSSRUAEH RQG VKH | RUP DOSLRIWDP SHURG P D\ KH® | DWHWY UHP DIQ

P RAYDWIG DQG FROWOXH VIR EHOH IMDV ViKH WDQUIMRQ RXWRI ViKH SURJDP
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6VWKPWUHG VRREY DQG DWHWP HOW SURYIGH P HFKDQIVP V | RUP RQIVRUQJ SURJUHW DQG HQUXUQD
SWRIWDP [LGHDN EXWRU\ RXQU | DWHLY VKHUMMAQIHQWXVH P D\ XQGHP LOH LHDMRQWKLS EXITHIQ)
HDUD LQVIKH SLIRIWDP $@RZ LQJ P HQVRW/ | Bf LELOW 1Q VMH WP LQJ RI VIKHVH VRRQY LV H SHAHG VR
DARZ WRRP | RUEXI@HQI WKMADQG | RUVKH XVH Rl VRRYY DAP RUH RSP DOAP HV 7KH SIRIUDP FRX@
EH | XUMHUHQKDQFHG VIKLRXJK FR GHVLIQIQU VRRY Z Vi P HQVRWY DQG \ RXQJ | DVIKHLY VR KHS HQUXUH
VKH. DUH UHBIYDQWI Bf LEG! DQG LV IDWAG LR IHDMRQVKLS EDVHG SUDPWFH VXSSRUAQ) UH GRYH
HUIDIHP HQW

\"aR R P\[[RPaV[ 2 "\PWY b]]\ _ aNZA\[Tf\b[T
R

7KH HYDOXDARQ KDV LQGIFDWAG VKDWRSSRUAXQMHY | RULQI RUP DOSHHULQWDPMRQ VXK DV RSVIRQDO
P HHWXSV RUVRFIDOHYHQW P D\ LHGXFH VROMRQ QRUP DIVH\ RXQJ | DIKHKRRG DQG HQKDQFH

Z HEHQJ | RUSDUAFLSDOW :  KIB! WHVH LOWDPIRQV Z HH QRAWFRUH VIR VKH SIERW WUKFXUHG
RSSRUMQMHV VR P HARWHUI DWHWY Z MK VKDUHG H SHUHQFHVY Z IMKIQ | XWKUH IMAIDARQV Rl VKH
SWRIWDP P D FRP SGP HOWKH P H/RUQ) P RGHODQG WHQIWKHQ RYHID@SWRIWDP 1P SDFW
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$FLIRW P HOVRUQU DSSURDFKHV VRRY DQG FRP P XQIFDMRQ VKH SURIWDP VKRX@ IHQI RUFH
| DWHWKRRG DV FDUQJ HQIDJHG DQG FDSDE®! &®DU FROMMWP HAWDILQ) KHSV FRXQWAUGH LFIW
EDVHG WHILHRWSHV VXSSRUV | DIKHOADIHOR.  DQG | RWLY FRQI IGHQFH 1Q WWHUSDUHQWQ) WR®! :  KIG®
WKLV IV HP ERGIHG E\ VKH P HORW/ 1Q VKHULQWUDPRQV Z VK SDVELSDQW VKH DGDSVIMRQV R

P DIOWIDP VRROY | RUI DWHLY DUH VRP HZ KDWDP ELIXRXV 1Q VKHUUHDMRQ VIR SDUHQWQJ DQG FRX@ EH
LP SUIRYHG Z WK WIDQGDLGEVHG TXHWARQY VIKDWFHQAH VIKH SDUAFLSDQW | DIKHUQI LIR®I 7KHVH FKDQIHV
Z RX@S EH | XUMHUHP EHGGHG DV %4.DYH DUAEXOWAV D FDU LOFOMYH YIMRQ Rl | DKHIKRRG RQH VMDW
DILLP VViKH YDOXH Rl FDUH FRQQHAIRQ DQG HP RURQDCSUHVHORH HYHQ Z KHQ SK\ IEDOSUR] [P IW IV
P WG
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9%ADYH KDV D LR®! 1Q FKDEHQLQ) VRFLVIDADQG VHYIFH EDVHG WP D DP S\ [QJ SRVIVIYH QDUDAYHY
DERXW RXQU | DIKHIKRRG DQG SURP RQJ | DWKHUALQFOMRQ LOQ WDGIIRQD® P RWHU I RFXVHG
VHIYIEHV ,Q DGGIMRQ VR %4DYHY Z RINZ VK \ RXQJ P RWHY DGYRFDR H | RUV VKRX@ H WQG EH RQG
WKH SLIRIWDP VR ELRDGHUSRAF DQG VHUYIEH A WHP V' VXSSRUAQJ M WP LE FKDQJ H VKDVWVSHFLL LED@
DFNQRZ BIGJ HV DQG YDOXHV ViKH FUMFDOLR®I RI \ RXQJ | DVWKHLY 1Q VWHLUFKLGBUHQV GHYHIRSP HQW
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DPHV ZDV  ZKHQKHEHFDP H D SDUHQADQG MIQHG %DYH VKRUAD EH RUH ViKH ELLVK RI KLV FKIGS -DP HV
DQG KLV VIKHQ SDUQHU 6DWDK  Z HH H FIMAG Z KHQ WKH | HOSUHI QDQWEXWEHFDP H LQFUIHDMQI® QHUYRXV DV
VKH ELLVK DSSURDFKHG DQG WWH (WP SRWBQUWVRFLDOVXSSRUV:  KHQ 6 DUDK Z DV VHYHQ P RQUKY SUHI QDQW
WH P RYHG VR DQHZ VXEXLE DZ D\ ILRP 1UHQGV DQG 6DUDKW 1DP 1® -DP HV Z DV XQUXIHKRZ KH Z DV JRIQJ
VR VWS LOWR VKLY QHZ UR®I EXWZ DV FRP P IWHG VR GRIQU KLY EHVW
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-DP HV Z DV UH HULHG VR %4DYH WURXJ K DQ DQWA QDVBOFAQIE Z KHQ VIKH\ Z HUH DIMAQGIQJ DSSRIQUP HQW | RU
6DWDK 8 SRQ KHDUQI DERXW/ADYH - DP HV Z DV HDIHUVR P DNH FRVPWUIKWOZ D+ H Z DV GUDZ Q VR ViKH
SWRIWDP QD@ GXH VR VKH QDVWUH R ViKH P HOVRU SDUAFLSDQUWUHIMRQVKIS DQG Z DRI VR KDYH VRP HRQH
SDW GRZ Q WWHUNQRZ ®IGIH DQG H SHUHQFHVR KIP - DP HV Z DV KRSLQJ VR KDYH D P HQVRUVKDWXQGHUARRG
Z KDWMZ DV @\H VR EH D\ RXQJ GDG DQG FRX@ KH® Z KHQ KH | HIWAXFN RURWY
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-DP HV EHIDQ WH <RXQU * DGV 3LEBWBLRIWDP VKRUAD EH RWH KLY EDE\ Z DV ERW +HZ DV DE®I VR P D\HD

P HDQLQU I XCFRQQOHAVIRQ Z VK KLY P HQURUHDUD 1Q ViKH LHIMRQWKIS ' XUQJ VKDWAP H - DP HV | HOWHU WDSSHG
E\ KLV FILFXP \WRQFHV + HZ DV DOR | HHIQ) LVROWAG 1Q D QHZ VXEXUE DQG KDG D @P WG VRFIDOQHE RWN

-DP HV(P HQVRUZ DV DEG®I VR JLYH KIP VRP H DGYIFH RQ KRZ VR | HHOBMY WDSSHG LQ VIKH KRP H DQG WUV
JHMQI VR NQRZ HDFK RVIKHU * XUQJ KLV | LUAWIMW- DP HV DQG KLY P HQVRUZ HUH DE®I VR HQWR VRP HWP H
VRIHWHULO - DP HVCKRP H DQG VB DERXWKRZ KH Z DV I HHIQ) WIWAQJ D P HDQIQI I XOLHIMRQWKIS
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2 YHUKLY SDWWHYHQ P RQVKV LQ VIKH SLIRIUDP - DP HV KDV H SHUHQFHG XSV DQG GRZ QV LQ KLV HP SG P HQW
DQG LHDMRQWKISV + H IV QR RQIHUQYIQJ Z VK 6 DUDK DQG VKHUFKIES DQG LV QDYLIDAQ) QHZ FKDEHQIHV RI
FR SDUHQAQ - DP HV KDV EHHQ DE®I VR UHD RQ DQG FRQI LGH IQ KLY P HQVRU LHFHYIQJ RQH RQ RQH VXSSRWKH
KDVQUAEHHQ DE®! VIR DFFHW VIKURXJ K RWCHUVHUYLEHY 6 SHDNLQJ VR D WKWWHG SHWRQ DERXWZ KDWY JRIQJ RQ
LQ KLV @ H SWRYIGHV - DP HV Z Vi FOUW DQG FDWKDUAY
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- DP HV FROAQXHV VR P HHWZ IV KLY P HQVRURQFH D | RWPLI KW RI VIAQ DVWiKH @NH RUFUHHN Z KHUH VIKH HONR\
[ VKLQJ VRIHMHU 7KH FXUHQWDUDQIHP HOWZ RUNV Z HI RU- DP HV DQG KH LV DZ DUH VKDWKH FDQ UHDFK RXVWR
VSHDN P RUH RIVIAQ Z KHQ QHHGHG  DQG KLYV P HQVRULY DE®I VIR DFFRP P RGDVA VIKDW
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- DP HV FROWOXHV VR KDYH D SRVIMIYH LHDMRQVKLS Z VKK KLY P HVRUVKURXJ KRXWKLY WP H 1Q VKH SURIUDP
RIVWIQ WLDIQU VR KIP LQ WP HV Rl QHHG DQG Z KHQ KH LV VHHNIQJ DGYIFH : KI®i - DP HV RIWAQ 1 LQGV KIP VHOD

| HHIQU GUHDG EH RUH VSHDNIQJ VR KLY P HQVRU KH | HHYY DWHDVH DI VIMUVKH VHWIRQ GXH VR VIKH XQGHUAQGIQ
QDW(HRI KLV P HQRU
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-DP HV EHIHYHV WWDWKDYLQU D P DB P HQRUKDV KHSHG KIP EH P RUH RSHQ DQG UHDVK P RUH Z VK K1Y P HQURU
+H DOR HP SKDVIVHV ViH EHOH MR P HHMQI RWHU\ RXQJ GDGV Z KHIKHUP HQVRWY RUSHHY DV IMP DNHV KIP
| HHOXQGHUMRRG DQG BGMW DERQH LQ KLY H SHUHQFH ) RU-DP HV IMZ DV HVSHALDE YDOXDE®! VR KDYH D P HQURU
Z WK @/HG H SHUHQFH RI EHQJ D\ RXQJ GDG
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-DP HV LV FXUHOW® FRP SGMQJ VKH | LQDCP RQVIKV Rl KLY SURIWDP Z VK 94DYH DQG KLY P HQVRUFRQAQXHY VR
VXSSRUM DP HV DV KH UHDFKHV QHZ P LBMRQHV Z VKK KLY FKL@ DQG QDYLI DAV FR SDUHQWQ) Z VK KLY FKIGBY

P RVIKHU - DP HV UHP DLQV DQ DP EIMRXV | XVXUH | REXVHG SHWRQ GHVSIVI ViIKH FKDEHQI HY KH KDV 1 DFHG LXQQIQU
VP D@EXVIOHWHY YHQWUHV DQG Z DAQJ VR KHS RVIKHU\ RXQJ GDGV E\ FRQQHPAQI WKHP Z IVK %4DYH -DP HV
LV H FIWAG VR Z DWK KLV FKLG FRAQXH VR JURZ  VSHQG P RUH TXDOW P H VIRI HVKHU DQG HYHQWD@® SDW
GRZ QKLY RZ Q H SHUHQFHV DQG NQRZ BIGIH



%DYH J WDV X@ DFNQRZ GIGIHV

7KH\ RXQU IDIHY FRP P XQW WINHKRGHWY
DQG <RXQJ ' DG P HQ/RW Z KR KDYH
SDUAFLSDWAG LQ YDURXV SKDVHV Rl VKLY SIQRW
SIRMFW

$QEUHZ . QI DQG 5 HOMRQWKISY $ XVWADID
1 HZ 6RXVK : DOV | RUJHOHRXVO WKDUQJ
VIKHUI DWHUIQ) SUDFWFH H SHYAVH

6KIQH 2 Q) RXQGDMRQ 1 HZ FDWIBI 3HIP DQHQW
&KDUVDE®! ) RXQGDARQ VIKH 5 RW 7UKVW

) RXQGDARQ DQG 50 $ QUHMTUXWW P DQDIHG

E\ ( TXIW 7UWWHY | RUIXQGIQJ Z KIFK P DGH

VKLY SIRMPWSRWIE®



3 EFERENCES

o%OP WMKUEIQ-U 2 1 6FKHWAU & 6VDQVRQ $ 7KH DQWAFHGHQW DQG
FROVHT XHQFHV RI DGRGVFHOWM DIKHIKRRG $ WA WIHP DVIF LHYLHZ 6RFIDO6FIHOFH 0 HGLFLOH

YXWRQ . 5 HFKMAQJ 5 HVIDLQLQJ DQG ( QIDILQJ 0 HQ LQ 6 RFLDO, QUAYHQMRQV / HWRQV IRU
,P SOP HQMRQ ) REXVIQJ RQ D 3UVRQ EDVHG 3DUHMQ] , QUAYHQURQ | RUSRXQJ , QFDUFHIDVIAG
) DIHYY  &KLAB &DUH 1Q 3WDPIFH

&M VRQ & / 7KH @QYHV Rl \ RXQJ IDVKHY/ D WHYIHZ Rl VHOFWAG HYIGHQFH 6 RFLDO3ROR
DQG 6 RFLHW
" HVDXUHWY - ' HYDXAQV$ *WRXQ $  6«YLJIQ 5 5 HVIKLONLQU. VHUYLFHV | RU\ RXQJ

| DVKHY/ ) DVIKHUQJ

" HVOXUHY - 0 . LVHIFD 0 6 $Q ( FR®RJLFDCS SSURDFK VR 8 QGHUAMDQGLQU ViKH
3DVHLODOZRP P VP HQW Rl <RXQJ ) DVKHW/ ) LRP VIiKH 3UHIQDOR 7HWWR VIKH &KILGBEY ) LUV
YUMKGD  &KLTB DQG $ GROMFHOWBRFLDO:  RWN - RXUQDO

" LYHUH' DGV & R@MERWDYH 5 HVHDUFKLQJ LOFOXMLYH VXSSRUM RU \ RXQJ | DVKHW/ $
FRP P XQW ®1G WG\ 3LRMIFWS HSRUN 8 QLYHUAW RI / LOFR@ 1 RUAK ( DWARXQJ * DGV DQG / DGV
3 LRMIFW

(QGHUWHQ $ O YRRQ] DIHU ) 1 DUDMIYHV RI \ RXQJ 6 RXVK $ | UFDQ | DVIKHWYY  UHGHI LOLQJ
P DVFX@QW VKIRXJIK | DIKHKRRG - RXUQDORI * HQGHUG6WKGLHV

)DXOIQHU' +DPPRQG & 1LVEHW/  )GMWKHUS5 +RZ GR\ RXQJ $ ERWILODO DVIKHW/
1O $XWADAD WD\ RQWDFN"  SHU/SHRVIYHV RQ VIKH VXSSRUAQHVE RUNV Rl $ ERULI LQDOI DVIKHWY
-RXUQDORI ) DP LO® 6VXGLHV

RUKHP 3 0 RRWH ' 9%XURZV 6DQFKH] - + HGLQJ \ RXQJ 1 DVIKHLY DFLRW VKH
VWDOQVIMIRQ VR SDIHQWKRRG $ WRFN RUD LR@QJ WIROQH' =HWR VR 7KUHH

*Z\WHU . 6zZDQQ 5 &DVH\ . S3XWH®5 5IFH 6 0 " HYH®RSLQJ \ RXQJ P HQV
Z HEHQI) VKLRXJK FRP P XQW DQG VFKRROEDVHG SWIRIWDP V' $ W\ WP DVF WLHYIHZ 3®&6 RQH
H

IVHIFD O 6 . LVHIFD $ O 7KH FRP SQFDWAG Z RUTBV RI DGRBVFHQWM DVIKHU/
,P SCFDVIRQV | RUFQQIFDOSWDAFH SXEQF SRIA  DQG LHVHDFK 3\ FKR®J\ RI 0 HQ
0 DVFXQQW o)

/HFKRZIF] 0 ( -IDQJ < 7X@ / $ 9XW 0 7 &R@Q/' $ - +DZHV' - &' DGGV 0
5 ( QKDQFLQJ ) DVIKHU( QI DU HP HQWLQ 3DLHQVLY 3LRIWDP V' 7LDQVAIMAY 5 HVHDUFK LQVR
3WDPVFH 5HFRP P HQGDVRQV $ XWWDADQ 3\A FKRBRJ LWV o)

OF W6 7RUHV - +HDQ - %DQGRQ + 7DW & 5REIQVRQ & / HAWRQV GDURHG

RQ UHFLXIMIQ DQG UIHVIDLQLQJ \ RXQJ | DVIKHUY LQ D SDUHQVIQ) DQG LHSHDWSUHIQDQR  SIHYHQVRQ
SWRIWDP 0 DVIALODODQG &KIGS + HDOK -RXWDDO ~ 6XSSO 6 6

1HD® % ' DYIHV / + DUG VR 5HDFK" 5H VWWLONLQJ VXSSRUM RU\ RXQJ | DVIKHW/
8 QLYHUAW RI / HHGV

6P WKYDW® / 3KHQIQXP : G6KDIDYDK $ 2NDZD 6 ) DVKHUQJ RQ WHQXRXV
JIRXQG $ TXDIVIMIH P HVD A QUKHVLY RQ WAHQ | DVKHUQ)  7KH $ P HUFDQ - RXUQDOR
0 DVALQDO&KLAS 1 XUAQJ
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