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7KH $XWDIDQ O DUMPH &R®UH $0& ZDV
HWEEQ/KHG 1Q / DXQFHWRQ 7DVP DQD 1Q DV
$XWDIMDY QDWRQDO DFDGHP I IQAMMWRQ  IRU
HGXFDWRQ DQG WDIQQJ R 6 HDIDUHY ,\WKDV VIQFH
JIRZQ DQG HYROHG JDIQQ) WHFRIQWRQ IRU
HGXFDWRQ WDIQQJ UHVHDUFK DQG FRQUXGBQR 1Q
WH IlHGV R PDUMPH HQIQHHUQ DQG
K\GIRG QDP IEV  QDXWFDO VFIHQFH P DUQH DQG
PDUQH HBFWR  HQIIQHHUQ) DQG P DUMP H
EXVIQHW DQG [QMUDWRQDOR] MEV

$0& ZDV IQMIIDMG ZIM WH SQYHWMW R
7DVPDQD 87$6 DV D VSHFIDDAMOQANYM LQ

DQG LV JRYHUHG B\ DQ $ GYIVRY %RDUG WURXI K \WWH
8 QYHWAW & RXQFIO

&RP P HFIDO VHYIFHV GHOYHHG E\ $0& DM
SIRYIGHG WWRXIK W 7WDIQQ) DQG & RQVXGBQR
' IYIMIRQ $0 & 6HDUFK GIYHWDILQ) \WH DFDGHP LE
H SHWH DQG UMVHDUFK LQUDWAKFWWH Rl $0 &
$0 & 6HDUFK / V& LV D 3XEQF &RP SDQ. @ MG E\

JXDWDQMH  $ %6l

$0 & 6 HDUFKY FRUSRUDW FXEXUH LV XQGHBLQHG B\
W QRARUSWRIMWMEMYY ZKHH DO P RQHV DIVHG
DERYH RSHIDWQ FRW DWH UHIQYHWMG EDFN IQR
WH $0 & IRUWH VR®! SXISRVH Rl HQKDQFIQ) DQG
GHYHBSIQ WH VSHFIDOAW 5 ' IDFLOMV DQG
HGXFDWRQDO VHIEHV |RU WH EHQHIWRI P DUMP H

UHDWG QG
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7KH $0 & IV $XVWDIDY QDWRQDOP DUMP H HQJIOHHUQ) DQG WDIQQ)  LOAMMAMRQ DQG KDV EHHQ

FROMMQW® WDQNHG DWRU QHDU QXP EHU RQH 1Q WH ZRUG B\ WH , QMUQDMRQDO$ WRFIDWRQ Rl
0 DUMP H 8 QLYHWIMHV

7TKHUHRWH $0 & FCHOWV WHFHYH WH KL KHMADYDIDE®! WWRQEDUG RI VHIFHY GHIYHUIHG E\ Z RUG
FOW P DUMP H IQGXWM  VSHFIDODYW

8 QLYHMW RI 7DVP DQID

$XVWADIDQ 0 DUWP H &R@UIH
QAWM

$0 & 6HDUK / V&
7WDIQQ] DQG &RQUXAQR " LYIMRQ

&WIRUOWH(Q]IQ_I_LLQ] 00 00000000 O0COCEOGOOGOEOGOEOEOEOEONONONONONOEONOEONOSOOO
DQG +\ GLRG\ Q0P [FV

&FQM"IRUO&MPH@ 00 000000 0000COCOGOEOEOGOOGOEOGOEOGONEOGOOSOEONOSONOSONOEONOSOONOS
/ RIDMAEVO DQDIHP HQW

&HOWH | RUGHDI DUQJ DQG
0 DUMP H2 SHIDWRQV
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$0 & NQRZV WDWW P DIQ DWHWDUH \WH SHRS®!
WDW GHOYHU WH VHWIFHV WHTXWHG E\  WH

P DUMP H LOGXM

7TKDWY ZK\ $0 & IV FROMGHUHG B\ IOGXWM DV
D ®GDGHUIQ WH [IHG DQG DQ HP S& HURI FKRIFH
Z WIQ WH VHRRU

7KWV IV HYIGHQMURP  RXU FRQWDXHG DELOW \R

DWADFWDQG UMVBAQ TXDON SHRS®! R 7 DVP DQD
\R Z RUN DVIKH FRG H

% SWRYIGAQ) 1QKRXVH DQG H \MUDO WDIQIQY
DQG  GHYHBSP HQNV  RSSRUMQWAV  RXU
HP S® HHV DIH FRQMXD® XS WN@GG 1Q WHU
UHVSHPWYH 1IH@V R H] SHUMWH

)XUMHU $0& LIV WH RQ® RUDQVDWRQ 1Q
$ X\VDID WDWFDQ SURYIGH FRP P HUFLDODFFHW

RQ DQ DV QHHGV EDVV \R KLIK® VSHFIDOVHG
HSHW IWRP P XGWGVWIS@DY DFDGHP IF

IQMMMRYY IQFXGEQ)

« 0 DWMUO DUCHY

« 0 DUMWP H ( QIIQHHWY

e $XWRQRP RXV 6\ WMP V ( QI LOHHWY

« 3RWDQG/ RIMMEV ( [ SHW

e 9HWDQ' HIHQFH 3 HWRQQHO

« 1 DYDCS UFKIWMFW

« 94] ' DD DQG 6 HQVRU, QQRYDWRLY/

. &XUWIFXOP DQG 7WDIQQI ' HYHE®SP HQW
( [ SHW

e ' LJMIO7 WDIQQ) ' HYHRSP HQW6 SHFIDDAV



3$* ( _ 20$( $0 & 7(&+1-&$/ 7285

"()(1&( $1' 0 %570 (
1129%721 $1"' ' (61 35(&1&7

$0 & IV D RQUWIQAQJ SWRYIGHURI UHVHDUFK VHYIEHV \R ' 67*  LQFOGQI WMWY DQG HYDODWRQ
WURXIK WH ' HIHQFH 6 FIHQFH 3 DU@HUKIS ' 63 SWRIWDP

7R P HHVAH ' HIHQFH P DUMP H FDSDELDV GRP DIQ UHDVWG VWDWI IF J RDA DQG SURUMAHY IRUVRYHIHI Q
LOGXVAMDO FDSDEIDMYY 7 HVWDQG ( YDODMRQ 1 DYDO 6 KISEXI@HQ) DQG &RADV &@W 6 XEP DUCH
8SJWDGH WH HQMH VXOM R $0 & HQIIQHHUQ)  IDFIOMHV DWH EHIQ) HQKDQFHG DQG IXUMHU FR

GHYH®SHG ZIW ' 67* R FUHDWM WH ' HIHQFH DQG 0 DUMP H ,QQRYDMRQ DQG ' HVLJQ 3 UHFIQFW
"0, 3

‘0, 3 6\BJH
BMUH  LQUDVAKFPUH XSJWDGHV DQG QHZ HTXISP HQADFTXIMMRQY FRP P HQFHG 1Q DQG Z IGOEH
FRP SB\ E\ HQGRI

6\MIH KDV LQFOGHG WH DFTXIMMRQ Rl QHZ $XVRQRP RXV 0 DUMP H 6\ VWPV $0 6 \WFKQR®RILHV
XSIWDGHV \R WH 9%HDXW 3RIQN &DP SXV  : DWULRQN 2 SHDWRQY DFTXMWRQ Rl P DMUDY
FKDUDPWUVDWRQ \MMAHT XLSP HOW DQG HWBEQUKP HQARI D 5 HDO71P H 3RZHUG P XOWVRU $ &RP P RQ
8 VHU) DFLOV IQFRISRUIDWY] ' HIHQFH 3 IRMAMG 1 HERW ' 31 DQG' HIHQFH 6 HFUAM HERW ' 61

FRQQHPWYIW DQG XSJ UDGHG + LJK 3 HURUP DQFH & RP SXWU) DFLOW 1V DOR EHIQI GHYH®SHG \R FUHDWM D
FRADERUDWRQ DQG SDUWZHLY/ VXSSRWHQYLLRQP HQW

"0, 3 6VIH

30QV IRUGMIH  IOFOGH EXIGHQ) D VHFRQG P XFK OUHU7RZIQ) 7DQN  6KD@RZ : DWMU: DYH
¥DVQ W HQDE®! FRPEIQHG 7 ( Rl VXE VXUDFH  VXUDFH YHWHO P DQRHXYWDEION — ABELOW
DWHWP HQW LOFXGQJ

«  YHKDYIRXWDCSIHGFWRQ Rl G QDP LE P RWRQV DQG FKDUDRPMUMEY

« 9DUDEGI WMV R VHD ZIQG  \ABELOWV

« ( YDODWRQ Rl RSHIDWRQDOP SDFW  NH\ GHVLIQ IDRRWY/

« 0 DORHXYUQJ KDEMPELON KHIFRSWURSV VHQURUSHURWP DQFH

«  SUQFISDOGEP HMRQV JHQHUDCFRP SDUR HQADUDQIHP HQV  Z HLI KWGMMEXWRQ

30QV IQ WIWH DWH DOR 1Q SOFH \R H SDQG WH &DYMMRQ 5 HVHDUFK / DERIDRY R LOFOGH D
3 IRSX@RU7 HWA LUFXIWRUDGYDQFHG 7 ( FDSDELQWAV \R LQYHV DM

« &KDWDAMUWDWRQ R FDYMMRQ  WIUEX®IQFH SKHQRP HQD

« ( YDODWRQ R \MUHDVWXVFHSWELDA

. 9IEWDWRQ %RDGEDQG1RMH : DNH - %ROP LOHVFHQFH

« 3RWKGEQ] ' HYIFHV' HVLJQDQG & RQILIXUDMRQ ( YDODWRQ

« ( YDODWRQR! [P SDFW RQ YHWHORSHUDWRQ
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ODULWLPH 6LJ|

(QJLQHHUL

$XWRQRPRXV
6\VWHPV

D

6 HDIDUQ)
6 KISSIQJ

67&: 5HUNVKHU

2 QUOH' LMY DQQ) 6 ROMRQY

' HIHQAH

$XWRQRP RXV 0 DUMP H6\ IMP V $89VDQG869V
2 IDQG* DV

3 RWDQG 7HWP ICDC. SHIMRQY

9 HWHOY WDIILE 6 HYIEHV

3RDU&REH

9 HWHODQG DUHD P RGHOFUHDURQ
3RW2 SHIDIRY/
3RW HYHBSP HQ/6 WAHY
3 RWQUDWKPMUH' HVJI Q6 \WAHV
6 KIS DQG SRWHP HUHQR SURFHGXUH GHYHBSP HQW
%AUGI H DQG HQJ LQH WDP 1DP LODUVDVRQ DQG UH UVKHUMDIQQ)
0 DUCH 3 LW WDIQQ]
&RP SXIMRCDO GIG' \DP [V &)
' LJMIOYILMDOR IQV
' $ QP DURQ DQG 9 IGHR 3 IRGXAIRQ

1 DYDGB URKIMRMUA

& DYMMRQ DQG 7 XUEXGIQN BZV

3 RWDQG WP IQDCP DAMUSOQQQ) DQG RSWP IVDURQ
3 RWDQG \WMUP LGDOXWABICDELOW DWHWP HQW

& KDQHOGHWL Q DQG XWIVDMRQ RSWP IVDIRQ

0 DUQH UHQHZ DE®I HHU\ M VAP V/

0 RRUQ) DUDQI HP HQWEHMLI Q DQG DQDOMY

7HWP LQDOVP XOMRQY

) I KWDQG YHWHORUHFDWIQ)

&RP SXIMRQDO) QUG \ QOP LEV

3K\ IEDO/FD®I P RGHOP DUMP H YHWHD DQG AKFUMUAY \MAND)

$89 869 2 SHDWU 7HKQEDOY DIQQ]
$89 869 2 SHIDRUG XSSRWS HYIFHV
(IXRPF RAR BYMP H 6\ WP V) XQEDP HQY 7 UDIQIQ)

6 HQRUDQG 6 R\EDUH ( QI LQHHUQ)
+\ QLRI WDSKIE VXUYH

9 HWHGS KDUMU
8 QCHZ DMUIQVSHRAIRQ
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3 RWDQG \MUP LQDARSHIWRQ DQG P DQDIHP HOW

6 KLS RSHIMRQ P DCDIHP HQW

/ RIMIFV P DQDIHP HOMDQUSRWB DAY SUREXUHP HOWDQG Z DUHKRXVIQ)
x589 b HP How

0 DUMP H HFRQRP [V

) UHIKWP DQDIHP HQW

0 XE/GREDOMDQVSRWE] MIFV P RGHT

5 HVIQHGFH P DQDOHP HQW

L] L] L] L] O. L] L]

%LJ 'DWD DQG
RI 7KLQJV

" HMJQ EXG WMADQG GHSE A VWP V VHQURY IRUFRP P HUFIDO
DSSTDIRY/
" HMJQ VHBPWDQG GHSE \MBP HWY VROMRQY R WDQVIHUVHOMQ) DD R

-@Wﬁﬁﬁ%ﬁ%mmmmmwwmmnmﬂmmm

GHS® P HQW

« ' Dl DQDOMY DQG YIWXDIVOMRQ H SHIHGFH \R WDQURWP G IQR
NQRZ BIGIH

o ) XQHQG R HQG GDW YDOH FKDIQ IQFAQ) EXVIHW GHYHBSP HONDQG
SURMPWP DCDU HP HOADQG GHOYHY

%OXH (FRQRP\

$\WHVWO DD HP HQW
5 HQHZ DEGI ( QHU\

"HIHQFH

+ ' HVJQDQG6 XSSRW
0 DUMP H SOWRP VA VWP V\MWIDQG ( YDODURQ
o 94HVSR\H7WDIQQ) 6 ROMRQY

ODULQH DQG
(QJLQHHUL

1 XP HUFDCDQG SK\ MEDOVFD®! P RGHE IRU
3 RWEHYHBSP HQW

&KDQUHOGHMIQ

YHW GHMIQ

, QARD@MRQ DCDOMY

(QYLURQPHQ
6RFLDOWHP

6 RAIDQP SDRVE WHWP HQWV
WD) HP HQW
\/ ¢ 3ROMRQDQG( P MRQ&RQUARO
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&HQWH IRUO DUMP H

6-08/%$7216

3RZHWHG E\ . ROVEHU 0 DUMP H VR\VZDUWH WH &HQAH IRU
ODUMPHGIP XOMRQV &06 IQFOGIVD' 19 &ODW $ ) X@
0 MRQ %dIGIH VIP XOMRU THDWUCQ D IXQVFD®! P RFN XS RI

D KISV EUGIH DQG DQ XD KLJK IHVROMRQ . 3 DQDVRQF
3 IRVIFWRQ 6\ \WMP

7 KH VIP XOWRQV SUHVHQAD IX@VFD®I VSO Rl WH VKIS DQG
VXURXQAQJ DUHD DV VHHQ WWRXJK WH ZIQGRZV Rl WH
ZKHHBRXVH &ROARGIU KDUZDWH VXFK DV WMGBUWSK
WUAMMY  LQGHSHQGHOWKH®  DQG $] L3RGV DUH LQMI IDWG
LOR \H VIP XOVRUDV Z HGDV DOMH LOAMKP HQN IHTXLUHG IRU

QDYLI DURQ DQG P DQRHXYUQ]

8 VHG 1Q SUDFWFDOH[ HFVHY GXUQI WDIQQ) FRXWHV WH
&0 6 LQFOGHV D 6KIS 2 SHIDWRQ 6 [P XOMRU VXM Z KIFK LV
FRP SUVHG Rl V[ VP DBUEUGIHV DQGDQ  VHDWGHWN \RS
HOIPWRQE FKDWGVS® @FE D@ SRZHMHG B\ WH VDPH
WKAMG . RQIVEHU VRIE DUH

$Q H WQUYH KIS P RGHOGEWDY FROWIQV RYHU  YHWHY
ZKIFK SWRYIGHV D EWRDG WHSUIHVHORMRQ Rl \WH WDQIH Rl
YHWHOWSHV DQG V] HV YIMWQ SRUV DURXQG WH Z RUES

$0& DOR KDV DQ IQKRXVH WDP R K\ GRG QDPIE
VIP XOMRQ P RGHOP DNHW 7KLY WDP Rl H SHW KDYH WH
FDSDEION \R FUHDW K\ GIRG QDP IFD@ DFFXUDM  YHWHO
PRGHY DQG R P DNH DFFXUDM SRWRU VHD DUHD P RGHY
7KH SRUWWDUHD P RGHY FDQ IQFOGH SUIRSRVHG QHZ EHUMV
DQG QHZ GHGIHG DUHDV D@®ZIQ) IRUWH \MWW Rl QHZ
VKISV 1Q UHI XDUSRW Z W QHZ EHUMV ,Q WLV P DQQHUSLRRI
Rl FRQFHSWFDQ EH DFKIHYHG EHIRWH Z RIN RQ QHZ EHUMV LV
WBUMG 7KLY QHZ VKIS P RGHO DQG \WH DUHD P RGHOZ W \WH
QZ EHUMV FDQ WHQ EH XVHG IRU FUHZ 1DP LODUVDWRQ
WDIQQJ EHIRWH \WH QHZ EHWNV DUH FRP SBWG D@Z IQJ IRU
D VHDP GM WDQUIMRQ VR \WH QHZ EHUMV DQG VKISV
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7KLV FDSDEIQWV SWRYIGHV $0 & FTHQW Z W D FRWAHITHRRYH VROMWMRQ R WH GHYHBSP HOARI VIP XOMRQ
P RGHY DV WHUWH LV QR UHTXILHP HONRURXWRXUFIQJ VR WILLG SDUNHY RXWIGH Rl 7 DVP DQID RURYHWHDV

&RP SOP HOMY WH ) X@0 MIRQ %UIGIH VIP XOWRU |RU SRIWRSHUIDWRQDOWDIQQ) DQG GHYHBRSP HQW
SURMIFW DUH \ R SXLBRVH EXIOP XAYWSH 7XJ 6 1P XOWRW FRP SUMQI f YIVXDY

)IOD@ D IX® IOMDFWH  WXFKVFUHHQ FKDWV WE®! VXSSRW GHEUHIIQJ IRU  SRW

GHYHBRSP HQAWHDVIELDNV SURMIFW 1V DOR I[QAB@IG VR LQRWP DWRQ DQG IIQAQIV IRP VIP XOMWRQY FDQ
EH GHOYHIHG R FTHQW LQ UHDOWP H

2 XU 6 [P XOWU FDQ DOR EHQHIWIUHDW IRP WH SURYIMIRQ RI GDVD DFTXWHG ILRP  SK\ VIEDOVFD®!
P RGHOH[ SHUP HQW SHURWP HG Z WIQ WH P DUMP H K\ GLRG. QDP IE \MMEDMQV HIHUEH®Z RQ 0 RGHO
7 HWWOMQ DQG 7RZIQJ 7DQN ) RUH[ DP S® Z H FDQ GIUHAW® P HDVXUH WH P DQRHXYUQ) FRHIILFLHQN
IRUD VKIS RSHIDWY 1O \WH VWM VSHFLLLE EDW\ P HWI RI D VHBIFWMG DUHD
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TKH7RZIQJ 7 DN LV XVHG VR P HDVXUH WH UAMMWRQFH RI REMIFW 1Q P RYLQJ Z DWU VXFK DV WKIS KX@Y

7HVW DWH P DGH B\ \RZIQJ P RGHY DBRQJ \WH P HMUBRQ WWQN DWVSHHGY XS \R P SHUVHFRQGV
1Q GUIHHQAHQYILRQP HQIBOFRQGMRQY VXFK DV KHDY\ ZDYHV 7 KH UHVXOV HQDE®! UHFRP P HQGDMRQY
R EH P DGH DERXWKRZ R WHGXFH IXHOFRW \R @ IWHQYILRQP HQBOGDP DIH RUKRZ \R GHVLJQ
YHWH® IRURSWP XP HIILELHQR

7KH VBQN KDV D YHY |@WFRQFUHW |BRU GHSW WDWFDQ EH YDUHG SIRYIGIQJ \WH DELQW \R FRQGXFW
H SHUP HQW 1Q YHY VKD@RZ Z DMUGHSWY B\ &Z HUQJ WH Z DMUGHSW 7 KH SRZ HUHG FDUIDIH LXQV

RQ WL \WWDWDUH YHY DFFXUDWAD DO QHG R WH \WEDZ DWMUVXUDFH 7 KH FDUIDIH FDQ DFFRP P RGDWM

XS VRV SDWHQIHWY IRUYIHZ LQJ SXUSRVHV

$ VRI\ZDUH FROAR®IG ZDYH P DNHU JHQHIDMV D ZIGH YDUHW R ZDYH IRPV 2 QFH D \WMWWLV
FRP SBMIG Z DYH GDP SHQQI GHYLFHV WDSIGD UHMLD WH ERG. R Z DMUVR D FDB WM UHP RYIQU WH
QHHG IRUGQU Z DIMINP HV EHVE HHQ H[ SHUP HQW

$Q1Q KRXVH P RGHCP DNQJ \MDP FRP STP HQAINH IDFLOW 7KLY WDP  DUH VSHFLDQAN 1Q WWH SURGXPWRQ
Rl VFD®! P RGHO WWDWDUH XVHG GXUQJ H] SHUP HQW FRQGXFWG LQ WH 7 RZ QI 7 DQN

$0 & IV DOR D P HP EHURI WH , QMUDWRQDO7 RZ IQJ 7DQN & RQHIHQFH ,77&  $WRFIDWRQ \WH SHDN
ERG UHSUHVHQWY RU DQYVDMRQV UHVSRQVIE®! |RUSUIHGIEWY WH K\ GLRG\ QDP IF SHURWP DQFH Rl VKISV
DQG P DUCH IQABAMRQV EDVHG RQ WH UHVXAV R SK\ VIEDODQG QXP HUEDCP RGHAQ)
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7KH 0 RGHO7THWWIMQ ZKIFK DNV PHWHV ®Q DQG P HWHV ZIGH LV XVHG \R FRQGXPWD ZIGH
YDUHW Rl H SHUP HQW DQG H| SHUP HQWOP RGHA  Z WY D SDUFX@UIRFXV RQ P DUMP H RSHUIDWRQY
1Q VKDARZ Z DWIUHQYLLRQP HQW VXFK DV SRWV  KDUERXWY DQG FROVBIOUHI IRQV

7KH 0 RGHO7 HWWIDMIQ KDV D ZDYH PDNHUZ W~ FRP SX\WMUFRQARMIG SDGGBNV \WDWFDQ SURGXFH D
ZIGH YDUHW R GLIHHQMASHY Rl ZDYH DAVD® RAMDQ IIQW ZDWU GHSW $ Z1QG JHQHWDWRU Z W
\EHQN LQGYIGXD® FRQARME®! IDQV FDQ EH VDWILED® SRVIMRQHG \R REWIIQ WH GHVILHG Z IQG
GLHPWRQ DQG YHBFIW

WDOR KDV D GLJIMIOP RURQ FDSWH W WMP FROVMAMY Rl HLI KWGLI MBOLQUDUHG FDP HIDV - SRYIGIQJ
WH DELQNV \R WDFN \WH P RGHQV P RURQ RI P XAIB®! | GDWY P RGHY XQGHUGLIHIHQAZ DYH FRQGIMRQV

7TKH7RZ1QJ 7DON 1Q KRXVH P RGHOP DNQJ WDP FRP STP HOQAKH | DFION Z KR DUH XVHG DV VSHFIDOW
1Q WH SUIRGXFRQ RI VFD®! P RGHY WDWDUH XVHG GXUQJ H SHUP HOW FRQGXFWG LQ WH 0 RGHO7 HWWV

%DVIQ

YR WH 7RZ Q) 7 DQN DQG 0 RGHO7 FVW/DMVIQ DIH XQITXH 1 DFLOMAV 1Q $ XVWDID \WMDWDUH DYDIDE®! |RU
WH WMWDQG HYDODWRQ RI YHWHOG QDP IEV  VHDNHHSIQI  SIRSXMRQ WWMP V' ZDYH ZDNH DQG
VMBELDN HQI LOHHUQI SURMFW
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7KH & DYMMWRQ 5 HVHDUFK / DERIDWRUY LV XVHG VR \WWMWKH
K\ GIRG QDP IF EHKDYIRXU Rl VXEP HUHG WWKRMXUHV VXFK
DV WKIS KX@

7KH IDFIOV 1V 1RU HQIIQHHUQ) SURVIFW \MDWIQYHWA DM
PDUQH SWRSXORW DQG FRQWRO VXUDFHV DV ZH® DV
P HFKDQVP V |RU DIU HQMWBAQP HQAVDERXWAKLIS KX@ WH
HIIHFW Rl SIRSH®LY DQG FRQAROVXUDFHV 1Q P I LI DQG
EXEE®I EUDNXS DQG  VXEVHTXHQON GVSHWMRQ DQG
GMWSDMRQ R EXEEGNV 1Q WH VKIS Z D\H

7 KH FDYDEMRQ \XQQHOLY XVHG LQ WM DQG HYDOIDWRQ RI
DQ FDYMIMRQ LQGXFHG YIEUDWRQ DQG DQ DGYHWH HIIHFW

RQ SURSXMIRQ DQG DX[ MDY VKIS W\ VWP V' DQG SDWHQI HU
FRP IRW

3%* ( _
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7 KH FRP SXWMUFOOMULY XWIVHG R VXSSRUMWFD®! P RGHOH] SHUP HQW MWW Rl WH QHZ  YHWHY
IQ WH 7RZIQJ 7DQN RUO RGHO7 HWWIDMIQ 7 KH VXSSRUWMY GHIYHIHG XVIQI WH & RP SXVIMRQDO
) XG' \QDPIEV &)' VP XOMRQWRRO&) ' SWRYIGHV D GHIGIG LOVLI KWQR [&Z SURSHWMV R D
KUK GHJUHH R DFFXWDRA  HWHU DV D WBQED®QH VRRORU FRP STP HQWUY \R SK\ VIFDOP RGHO

WMD)

&)' SWRYIGHV GHEIBIG LQIRUP DWRQ RQ

« $FFXUDW VIP XOMRQ Rl IGBZ DIRXQG P DUMP H VWKFWUHV VXFK DV ERDW DQG RIIVKRWH
VMKPXYUHY

« 3HURWP DQFH HYDODWRQ ILRP P D@ DSSIDQFHY R IXOVFDBI W WWP  IQFOGQ)  VFDOQ
HIHFW

« +\GRO QDP IF WYGHV 1Q FRIDERIDWRQ Z W H SHUP HQEOIDFIMMHY 7RZLQJ 7DQN 0 RGHO
7 HWDMQ

« ) RUFHV DQG P RP HQW Rl \KIS VKIS IOMDPURQ

e +LIK IIGHONV DQDOVIY XVIQJ / DUH ( G3 6P XOMRQ /(6 IRUVP D@VFD®! IGZV VXFK DV
VSWD\  SDWMLY DURXQG SHUVFRSHV

« 6\BW R \WH DUWAQXP HUFDORRY $16<6 &); DQG)/8(17 2SHQ 2$0 DQUG67$5 &&0

$V SDWRI WH ' 0, 3 6\MWJH  GHYH®&SP HOANVDQ XSJWCH R WLV IDFIOQV IV XQGHZ D\ Z W
HQKDQFHG FDSDFIW DQG VSHHG 6*, QRGHVZIW  FRUHV HDFK

7KLY XSIWCH IV EHQJ  1QMIUDWMG LOR D &RP P RQ 8 VHU) DALV VR FUHDW D ' HIHQFH 6 HFEXUW

&RP SIDQM:RQH DQG  FRADERUDWRQ HOYILRQP HOW LOFRUSRUDWY ' HIHQFH 3 URWIFWG 1 HVE RN
'31 DQG' HIHQFH 6 HFUAWWL HERW ' 61 FRQQHPRYIW

(06621 $1' $66(70$1$*(0(17
) $ & 76

6 HYHUDOI DFIMWHV DUH FRDBMVFHG DIRXQG DQ HP MMRQ P HDVXUHP HQADQG DWHWP DQDJI HP HQAMHP H
) DFLOMHV DWH 1Q SOFH WDWHYDXDWY HP MRQV DWHWGHI IDGDMRQ HJ  KX@FRURVIRQ HIRVIRQ
FRQGMRQ P RQURUQI DQG RSWP 1] DWRQ RI P DIQWQDQRH DRYIW
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$0 & G6HDUFK LV DWWH IRIHURQWRI $XWRQRP RXV 0 DUMP H 6\WMPV $06 DQG KDV VSHFIDOAV
FDSDELOA4V [QWDIQQ) FRQVXGBQR VHWYIEHV DQG$89 869 FKDUMU

7 KHVH VHYIEHV DUH GHOYHUHG B\ SURYIGIQI FRP P HUFIDODFFHW \R WH $0 6 H SHUMWH EDVHG DWIKH
$0 & ZKIFK IQFOGHV WH $ XWRQRP RXV 0 DUMP H 6\WMP V / DERDWRY D5 ' XQWRFXVHG RQ$0 6
DQG D IGHWRI VXUDFH DQG VXEVXUDFH DXVRQRP RXV P DUMP H W WWMP V' 7KHVH A WMP V IQFOXGH D
+\GRIG 5(086 $89 ,6( ([SRUHUSS9 ,YHU $89 : $0 9 869 DQG QXPEHUR
%OXH5 2 9 DQG EHVSRNH VFDBI 8 69 W\ WWMP V/

6 lQFH $0 & 6HDUFK KDV EHHQ SIRYIGQJ WDIQIQJ \R WH 5 R\ DOB XVWDADQ 1 DY\ RQ \WH RSHUDWRQ
DQG WMFKQEDOVXSSRWWRZ DBV $0 6 ,Q - XO $0 & 6HDUFK ZDV DZDWEHG D\ HDU P
FRQADFWE\ 1 DY\ DV IW SUHHUHG $0 6 WDIQQJ SURYIGHU $0 &6 FRQUDXHV \R UHFHLYH RXWBIQGLQJ
UHSRW IURP ' HIHQFH RQ WH TXDOW HIIHPWHQHW DQG P DQDIHP HOARI WL VHIEH $0 & 6 HDUFK
KDV DOR HWEEQ/KHG DQ $0 6 WDIQQI DQG \WMFKQEDO HQIIQHHUQ) VXSSRWWVHWIEH IRU' HIHQFH
6 FIHQFH DQG 7HFKQR®J\ * IRXS ' 67* 6SHFUIED® ZH DH GAMJIQQI DQG P DQXIDRMUQ) D
EHVSRNH [OMI IDWMG $8 9 VHQRUP RGX®! IRUXVH RQRXU,6( ([ SBRUHU$89 IRU' 67* 7KLY WFKQR®J\
ZIOEH XVHGE\ ' 67* ZIW $0 &V VXSSRWIR \WDCDQG \MWD QXP EHURI $89 VHQURWY

7R GHOYHU \WWHVH DQG RWHU VHWYLFHV WH $XVRQRP RXV 0 DUMP H 6\ WMP V / DERIDIRY  HP S® HHV
KLIK® VSHFIDO/MG WHHI 7 KHVH I P HP EHLY DQG WHUVSHFIDOMS 0 6 VN@ DQG H SHUHQFH FDQ
EH DFFHWHG \R VXSSRUVSIRMFWZRIN 7R GDW $0 6/ B KDYH EHHQ FROADFWG \R VXSSRW
QXP HIRXV SIRWFW IQFOXGQ) FRP P HFIDO$89 VXWH V GHHS RFHDQ H SBRUMRQ K\ GURIWDSKIF
VXUH V' XQGHZ DWMU XQH SBGHG RUGQDQFH VHDUFK $0 6 W WWMP UHYIHZV UHIXDWRY  VXSSRUAMDQG

WFKQIEDOVHQURULQMI LDWRQ

$06 LV D WDSIGD HP HULQ) WFKQR®J\ \WDWFRX@ EH Rl P P HQWH YDOH VR \WH P DUMP H 1QGXW
P RYLQJ IRZ DUG IRUH] DP S® LQ WH DUHDV Rl DXVRP DWRQ DQG LQVSHRWRQY P DIQMQDQFH SURI WDP V/



((c-)

$0 6 7(&

$0 6 7( & LV $XWUDAD V FHOWH Rl H FHE@QFH | RUVAWIRI DQG HYDOXDVIKYJ
$06 WHFKQR®RILHV 1Q VWP SHIDW DQG KWK HQHW\ P DUQH
HQYLLRQP HOW

/| RFDWG DWMKH %HDXW 3 RLQWE& DP SXV DQG LQWAJ IDWG LOVR WH ' HIHQFH DQG
0 DUMP H ' HVLI Q DQG , QQRYDWRQ 3 LHFLQFWDWWKH $ XVWDQ@DQ 0 DUMP H & RGBIH LQ
7DVPDQID $06 7( & SWRYLGHV

7KH 7HVWQJ * URXQGVb

+ & ROQWR@MG HQYLLRQP HQW IRU$O0 6
RSHWDWRUY/ GHVLI QHW/ DQG
P DQXIDFWWHW/ VR VIVWDQG HYDOXDWM ( WXDUQH HQYLLRQP HQW 7DP DU
W\ VWP V LQ P XGAS® P DUQH 5LYHU
HQYLLRQP HOW LQFXXGLQJ HVWWDUQH 6 KHOHWHG WYHU HQYLLRQP HQW
VKHOMWHG DQG KLJK HQHW\ VHD VWDV 7DP DU5LYHU

—~+2 VXUYH\ YDOGDWRQ / RZ

+ $ FHOWMDAQVHG FROWR@MG GRFDWRQ | RU + HDG

$0 6 RSHWDWRUL/ VR XQGHU R WDLQLQJ RQ + LJK HQHW\ VHDV %DWV 6WDLW

KRZ VR RSHWDW DQG SMQ P LIWIRQV Z MK
$0 6 WAFKQRMRJ LHV

$FFHVW WR $0 &V VSHFLD@QVWHQJ LOHHUWY
VHQVRU LOWAJ LDVRUW DQG SMWRLP
GHYH®RSHW VR VXSSRUMMVWDQG
HYDOXDVRQ DFYIMHY Z KHUH QHHGHG

$ FFHW WR WHDOZ RUB LQI IDVWWXFWH VR
WAVWDQG HYDXDW $0 6 VHQVRU

SD\ RRDGV LQFXGLQJ ZKDUV P RRWHG
YHVVHY DQG GUIHWHQWERWRP W SHV

2 VMHU VHUWYLFHV LOFXGLQJ SLRYLGLQJ
DFFHWV WR VSHFID@VHG $0 6 VXSSRUN
YHWHY Z RINVKRSV DQG MERWVRUHV

$ FFHVW WR GLJ MDOVE LQV VIP XMWRQ
VHUYLFHV DQG VSHFLDORUWGHU VXUYH\ HG
DWHDV VR VAVWDQG HYDXXDWA $ 0 6

+ LJK VWDV LHG Z DVHW/

0 DFTXDUH + DUERXU

) LHVKZ DVIHU @NHV 7 UHYD@ Q / DNH
6 W& MLU
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7KH 8 QGHZ DWU&R@IRQ 5 HVHDUFK ) DFION 8 &5) IV XVHG |RUVMKFMUDODQG P DWUD® UHVHDUFK
DQG LQFRISRIDMV D XQTXH YHWFDO GRS WWAWW IRU WH IQYHWMDMRQ Rl FUDVKZ RUMIQHW RI
XQGHZ DWU YHKIF®N SWRYIGQ] QHZ NQRZ BIGIH 1RU XQGHUAMBQAQ) WH VMKFUDO VXLYLYDELON R
VXEP DUGQHV DQG XQGHZ DWMUYHKLE®N DQG VXE VXUDFH VWKPMUHY

7KH 8&5) LOWMUDFHV Z W K\ GURG QDP IF UHVHDUFK DQG SURJUHWHY ILRQWHY 1Q WH GHVLIQ DQG
RSHUDWRQ Rl 6 XEP DUQHV DQG $8 9V

6MIJH R WH' 0, 3 GHYH&SP HOMY FXUHQ® GHOYHUQI D WQJH R FRP SGP HOMY P DWUDY
FKDUWDAMU] DWRQ \WWMMVWHTXISP HOVWR  IDFIMW P RUH H SHUP HQMWRQ FDSDEIOW HJ  WDIQ WDWM

WM QRQ LOWKVIYH DFTXIVIMRQ Rl VXUDFH VWDIQV DQG GHIRUWP DWRQV  DQG KLIK DFFXWDR IRUFH DQG
SUHWXUH P HDVXUHP HQW IRUZ DYH DQG P @B GDGLQIV RQ QDYDOWKFMUHY
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7KH 5HDO71PH 3RZHUG6\ VWP V 0 RGH@QJ DQG 6 IP XMWRQ & RP SHWAQF\ & HQWH XVHV
KDUGZ DUH VADWHQDEGHV WDSLG DQG FRVWHIIHFWYH DVVHVVP HOWRI FRP SGH[ SRZ HU
WVWPV LH JHQHWDWRQ DQG VWRWDIJH EDWAUHV |IXHOFHQ@Y VXSHUFDSDFLMWRW HW
HAFWLFDOGHYLFHV P RWRU GUYHV LQYHUMW HW DQG HBIFWRQLF W\ VWP V

FRQWROP DQDJ HP HQW P RQLVRUQJ

7KLV LQFXGHV VKLS DQG VXEP DUQH EDVHG SRZ HUW VWP V DQG WKIRXJK 7 ( FDQ
IXWWH SRRl HAHFWIFDOW VWP GHVLI Q DQG P RGU LFDWRQV E\ VIP XMWQJ FRP SG[
W\ VWP V VR LGHOQW\ LVVXHV DQG QRQ FRP S@DQFHV EHIRWH WHDOW VWP V DUH EXLAV

7KH W\ VWMP FRP SUVHV DQ 2 3$/ 57 P LFLR JUG WVWEHQFK VRZ HU FRP SGHP HQWQJ
,&7 KDUSZDW VRIVEDWH DQG SHUSKHWD DQG LQWDAHG SKDVH SRZ HU
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&5 (36 LV D SXUBRVH EXLOMHQHZ DEG{ HQHW\ @ERWVRU GRFDVWMG DWMKH 8 7 $ 6
6 FKRRORI ( QJLQHHUQJ LQ + REDUNSLRYLGLQJ D FRP S®HP HQWDU FDSDELAW VR VKH
5736

)WLV XVHG IRUVIP X@MWRQ P RGH@QJ DQG DQDA VLV LQ HQHW\ DQG SRZ HUW VWKP V
DSS@FDMRQV |RFXVWHG RQ RSWP 1] LQJ VKH HIILFLHQF\ DQG RYHUFRP LQJ FKD@HQJIHV
WHDWRJ VR HQHW\ WDQVIHU DQG FRQYHWLRQ

&5 ( 36 KDV FRADERWWAG Z MK ViKH 8 6 2 IILFH RI 1 DYDO5 HVHDUFK VR H[ SGRUH VKH
@®Z DG FDSDELAMHV Rl P RGHUQ GLHVHOHQJ LQHV DQG KRZ WKH P D[ LP XP DP RXQWRI
UHQHZ DE®! HQHW\ FRX@ EH LOWAJ DG LOWR D K\ EUG WHP R SRZ HUM\ VWMP  DQG
KRZ VR LP SLRYH VKH | XHOHIILFLHQF\ RI GLHVHOJ HQHWDVRWY

"((3/%.(5(6($5&+ )$& -T7<

6 LQFH $0 & KDV EHHQ H[ S®RUQJ LQ VXSSRUARI 7 KDV $ XVWDAD DQG $0 2 *
&RQVXAIDJ KRZ VKH XQLTXH HQYLLRQP HQVDOFKDWDFHUMFY DQG LVRAVRQ RI

7 DVP DQLDQ NHV FDQ EH H[ SRRIMMG |RUVKH FDQEWDVRQ DQG WWVVKQJ RI VRQDU
DUD\ V DQG SRWQUDOI XWXIH K\ GLRG\ QDP LF DQG DFRXVWF HVHDUFK

3KDVH  LQYROYLQJ VXUYH\ V DQG VI VHBIFMRQ KDV EHHQ FRP SGIWG Z VK 3 KDVH
DQWFLSDWG VR FRP P HQFH VMU LQ DQG LQYRO'LQJ VKKH SUH SRVIMRQLQJ Rl
VRQDUDUD\ VMVWHTXLSP HQWDWWKH ' 0, 3 VWIDJLQJ DUHD
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7KH $XVWD@DQ 0 DUWP H &RAMIH Z LA KRVWWH WFKQLFDO VRXU IRU WKH
8QLYHWIW RI O HERXWH 20$( &RQHWQFH JLYLQJ] GH®IDWY D
LOWRGXFMRQ VR VKH Z RUTB FDVW |IDFLOMHY DQG DQ RSSRUMQIW VR GiDUWD
KRZ WH\ FDQ EH XWIVHG LQ I XWWUH SLRNHFW

) R@RZ LQJ WKH VAFKQLFDOWRXU GH®1J DWV Z LWOKDYH DQ RSSRUXQW VR YLVIW
WH 4 XHHQ 9LFVRUD 0 XVHXP DQG $UN* D@HU 490 $* ZKLFK LV
1 RUKHW 7DVP DQIDV KRPH RI DUN KIWWRU  DQG QDWWO VFIHQFH 7KH
QRFDWRQ |HDWXWHV FR@HFWRQV Rl QDWWDOVFLIHQFHV GLVSM®\ V. WDQVSRUADQG
WL D\ P HP RWDELAD EMFNVP MK Z RINVKRSV DQG VKH LFRQLF / DXQFHWRQ
3 MQHWUXP DQG DUMIDFW ILRP $ XVWD@D V RGHVWP HUFKDQWVKLSZ WHFN

) HH $8"
' DVM ) UGD\ VK - XQH
&DSDFIW  SHRS®i P D[ LP XP

6 FKHGX O
0 HHWQJ DWO & ( & VR GHSDUMRUWH 0 HERXWH $ LLERUN
) @ KWWR / DXQFHVWRQ
$ ULYH DW$ XVWDQDQ 0 DUMP H & RGHJ H
H@RP H DQG P RUQLQJ WD
7HFKQLFDOVRXURI IDFLQW |RARZ HG E\ OXQFK
%XV WDQVIHUWR 4 XHHQ 9 LFVRUD 0 XVHXP DW, QYHUHVN
7RXURI 4 XHHQ 9 LFVRUD 0 XVHXP DW, QYHUHVN
96XV WDQVIHU IRUVKH / DXQFHVWRQ DLLBRUN
) @ KWR 0 HERXUQH
%XV WDQVIHUWR 0 & ( &

) LODO VRXU DUDQIHP HQW DQG WP LQIV Z Ll EH ILQDAQVHG DQG Z LA EH
WHAIDVHG VR GH®J DWWV SURUVR VIKH 2 0 $( & RQIHUHQFH
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