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6\WHP Z IGHFKDQJH IQ KRZ IHP D® DVIKGMAV
DWH VXSSRUMG IWIRP  J IDWIRRW VR HViA BIYHO

67%)) 75%$,1,1*

1 DURQDO* RYHWDIQJ %RGLHV 1 * %V DQG
LOWAAMRQV VIR SIRYIGH FRDFK S UDFVMRQHU
DQG VXSSRUMADI | WDIQLQJ VR LOFUHDVH
XQGHUAMDQGLQJ RI IHP DB DG KHDDK

23(1838&219(56%$7,216

6SRUNV RU DQVDMRQV VR SIRP RWM
FRQYHUDVMRQ DQG FROUGHUDMRQ RI
IHP D® VSHFLLE | DFVRWY/

$8&&(66,9% ( 5(6285&(6

$ FFHWLE ® IHVRXUFHV IRUDGDIHP  D®! DV GMAV
FRYHUQJ VIKH P HOWAXDOR\ FO
FROWDFHSWRQ DQG QXWIMRQ

1&5($6( *3.12: /(" *(

) HP D®! DWBMA KHDOK UHVRXUFH VR EH
GHYH®RSHG E\ 5 R\ DO&R@ H IRU* HQHWDO
3 IDFVIMRQHLY/
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31SSD : RROHQ IRWP HU* % DWOMA DQG
IRXQGHU RI 3WIRMFW5(' 6 DQG /DXWD
© HUKW DQ  FXUHOW * %  DVKGMA
20P SIDQ DQG FRDFK GHYWHG DQG
GMMEXWAG VKH ) HP DB $ VIKOMA + HDOK
6XUH\ 1Q FRADERWDMRQ Z MK ' U1 DVDaH
%RZ Q IHP D®I DWBMA P HQWUXDOK HDMK
UHWHDUFKHU DQG VKH : RP HQV 6SRUN
7KW 8 QBRFNHG  3WRIWDP P H DQ
IQMDVYH GHGLEDWAG VR LQFUHDMQJ VIKH
YIMELOWV DQG IP SDFWRI Z RP HQVVSRW
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a @o/ 7TKH HITHFWRI VIKH P HQWAKXDOR\ FO®
0& RQ SK\MFDO SHURW DQFH LV DQ
IQFUHDMQI® WHFRIQWHG  FRQUGHUDVMRQ
IRU IHP DB SDUAFISDMRQ [Q \SRWV
3WHYIRXV UHWHDUFK KDV FROQWMHQUD
IHSRUMG VKDW\VSRUNV SHURWP DQFH FDQ
EH IQIXHQFHG E\ ERW SHUFHLYHG DQG
SK\MFDO IDFVRY 7KHWH DWH FD@ IRU
IXUMHU XQGHUAMDQGIQJ RI KRZ 0 &V P D\
P SDFWDQG IQIRPP WDIQIQJ  QXVUMRQ
LOMU SUHYHOWRQ DQG WHFRYHU DGYIFH

2H 2pS bSH : H o/ S2H

$,06

7KH DIP Rl VKH VXUH\ Z DV VR IGHQWI\ JDSV 1Q
NQRZ BIGJH DQG VXSSRUMHDMOQI VR HIVA DVIKGMA
P HQWUXDOKHDOK ) RXUVHFVRQV Z HUH GHYLVHG VR
GHVAP IQH DVKOMAV FXUHQW P HQWAXDO KHDOK
WIDVWXV DQG P SVRP V. XWH Rl FRQWDFHSWYHV
FXUHQWRU SWHYIRXV GIYHORI HGXFDMRQ VXSSRUV
HFHLYHG  IIRP \SRUIQJ  IOWANMRQV  DQG
GIYHOFRQWIQWRI GHVLLHG IHP D® DVK®MHA VXS SRV

% XQFRYHUQJ JDSV IQ NQRZ ®IGIJH DQG VXSSRWV
VWL WHSRW DIP V. VR SWRYIGH HYIGHQFH EDWHG
WHFRP P HOGDVMRQV VR 1 DARQDO* RYHWRLQJ YRGLHV
1* %V DQG RWKHUS . VSRUWV RU DQMVDMRQV
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3 HYIRXV IHVHDUFK KDV FROQUMMQWD IRXQG KRZ 0 & SKDVHV DWH
SHUFHLYHG VR DITHFWADIQIQJ DQG SHURWP DQFH KL K@ KVIQJ iKH
P SRWDQFH RI P RGU\IQJ WDIQIQJ VHWRQV DQG \FKHGX®NV
DURXQG XVUIMQJ VKH SUHGRP LODQWSHURWP DQFH YDUDE®! EDVHG
RQ 0& SKDW +RZHYHU WH ZD\ 1Q ZKIFK WH 0 & DIIHFW
IHP DBV DQG WKHL SHURWP DQFH LV KLJK® LQGIIGXDO VR WLV
P SRWDQW IRU DIKGMAV DQG SWDFMRQHY VR P DIOWIQ RSHQ
GLD®RJI XH DQG LGHD® SDUAFLSDWILQ 0 & P RQWVRUQJ

)WRP DQ LOMU DQG RYHWD@Z HAEHIQJ SHWSHFYH DWMGMAV Z KR
H SHUHQFH P HQWAXDO LUHI X@MUMHY DH D® RW WUWHH WP HV
PRH GNHO VR \XWDIQ D P XVEXGRWNHBMDO LOMU  VKDQ VIKRWH
HSRUAQJ QRWP DOP HQWHV ) XWKHU FRQVHT XHQFHV FDQ LQFOXGH
GHFUHDVHG ERQH P LOHIDOGHQMW ®IDGLQJ VR LQFUHDVHG UM R
VWHW | LDFVXUHV DQG RWHRSRIRWY 7KLV 1V SDUAEXDUW FRQFHLQLQJ
DP RQJ \RXQJ IHP DB DVIKOMAV Z KR IRWP RI @HAP H
ERQHP DWE\ DIH DQG SHDNERQHP DWE)

a puSHU 0 p2bo (uilBH 8ob 2/ 2H@O( L2A

5(' 6 D WHURXV KHDOK FRQGIMRQ FKDWDFWHUVHG E\ VXWILQHG
@®Z HQHU\ DYDIMELON LV MWMRQH SRWQUDOFDXVH RI P HOWAKXDO
LUHI X@UMHY & XUHQWUHVHDLFK ViXJ J HVW XS VR DVIKGMIAV DLH
DWUW RI 5(' 6 ZKIFK SUHVHQW D Z KR®I KRWRI i WMP LF
FRQVHT XHQFHV DBRQIMGH P HQWUXDOG\ M XQFVIRQ DQG GHFUHDVHG
ERQH GHOUW 7KHWH LQFOXGH P SDILHG WHSWRGXFVIYH IXQFVRQ
P P XQH VM WHMP VXSSUIHWRQ SRRUFRJQMRQ GHSUHWRQ DQG
DQ[ LHW ,Q VIKH FRQW[ WRI SHURWP DQFH DVIKGMAV | DFH LQFUHDVHG
UN R IOMU P SDILHG WHFRYHU DQG GHFIQHV 1Q WHQI WK

HOGXWQFH DQG SHURW DQFH

7KH P SDFWRI P HQWAXDOUHI XUMHVDQG 5 (' 6 QHHGVVR EH
EHWHU XQGHUMRRG VIKLRXJK HVHDLFK 6P XQOBQHRX\W® |HP DO
DWKOMAV WKRX@ WHFHLYH VDIRUIHG HGXFDMRQ VKDW LQFOXGHV
QXWIMRQDO S\t FKR®J LEFDODQG SK\ MR®RJ LFDOVXS SRUNVDBRQI MGH
P HQWWXDOP RQWRUQJ DQG SWRDFVIYH P DQDI HP HQOWMADWAI LHV
JIMQJ) KHP  ViKH VRROY VKH\ QHHG VR EH SURDFVIYH DERXWVKHIU
F\ F®I DQG RYHUD@K HDOK

aaa.ao(lzl,w

IRAYe 4 re 4@

oV Khdiix FONe(Pyx © @8V D8P OVt 8Nie 3 x V@VU @°@NUX/8ud 1° « RDY3-Y (0 NWEN@h V8 «ii O

N/(? Nk A & & Okn (POOK  FIKBI TBKG 5 POOKOBP
PP OVOK( + Rii# x ReYe8 X Pxe3@ K o x°iF Ko (°BYV NK B RO&° Ke&Yrhe °x-( Cik 3138 P
| G@PO B PH 00 °80u nedr«adia NEN@I Bl E53¢N3 2«8 Nn° «°n®o O ®nel® CK«F@KA VA n( »u0 °8u

ot -0 KK

o0@3®PK 3 X 5e-N 35 8\@ °808 + -°SzVN® NaibK PUONCP



' (02*5%$3+,&6

AR ARA &855(17/<&203(7,1*

-81,25 8

AMARRAR 59 ( " (* 963858
6(1,25

1(9(/

® 81251%721%/

® 81,25,17(51%$7,21%/
6(1,251$7,21%/
6(1,25,17(51%$7,21%/ (852 &: *
6(1,25: 25/' &+$0 36
6(1,252/<3%$5%

632576

(1' 85%1&(
7($0 632576

© $7(5 %u$6("
$57,67,&
27+(5,1' ,9," 8%/




0(16758%$/ +($/7+
$1' 81' (567$1' ,1*

I I I I DBMAV Z IMK D QDWKWDOWHI X@U 0 & H[ SHUHQFHG IRXU
RUP RIHM P SVRP V GHVIL®BIG EH®RZ

o m | WIMAG WKHLUO & [P SDFW VKHIUMDIQIQJ DQG RU
® ODI FRP SHWARQ
| | | DGDSWAG WHIUWDIQIQJ DQG RUFRP SHWARQV
T DURXQG WKHIUO &

5 HDVRQV IRUQRWP DNLQJ DGR HQW LQ @QH Z VK 0 &V LOFOXGHG @FN Rl SHWRQDOX QGHUAMDQGLQJ
DQG FRDFK J XIGDQFH WXURXQGLQJ 0 &V DRQIMGH WP 1QJ RI JRXS WDIQIQJ DQG FRP SHVARQV
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4 X DOVIMYH UHVSRQVHV LHYHD®IG KRZ KRWP RQDOFRQWDFHSVIYHV Z HUH FRP P RQ® XVHG VR
P DQDJHO & AP SVRP VDQG WP 1QJ RI SHURGV KL K@ KMQJ D J DS 1Q XQGHUMDQGLQJ
DQG P DQDJHP HOWRI QDVXLDOD &V DQG @NHO P MXVHRI IRWP VRI KRWP RQDCELLK FRQWRO
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WK WH UVH 1Q IHP D® SDWAFISDARQ DQG SWRIHWMRQD@P 1Q VSRWY
LOWAMVRQV VXFK DV FOXEV 1* %V DQG XQLYHUAMHV KDYH DQ LQFUHDVHG
UHVSROVELOW VR SWRYIGH DWMGMAV Z MK VKH P XGIGLMVFIS@ODY  VXSSRWV
IHTXULHG VR DFKIHYH DQG P DIQWIQ VKHIU SHURWP DQFH SRWAQWDO
DARQJ IGH VDIHI XDUGLQJ WMHLUKHDOK DQG Z HAEHLQJ

KL®! VXFK RW DQIVDVMRQV KDYH P DGH J LHDAWWMIGHV 1Q VRP H DIHDV RXU
GDWD HIGIFWMG WMH @FN Rl SWRYIMRQV IRU QXP HWRXV IHP D®I VSHFLLE
KHDOK P DWHLY QAMG DERYH : LWKILQ TXDOVIDVYH 1LQGLQIV VRP H DVIKGMAV
VWHWHG WH QHHG |RUJ IHDWAUHGXFDVRQ DQG VXSSRUMURP  DQ HDUWD DU H
Z KIB! RWMHY KL K@ KWG VIKH [P SRUBDQFH RI VP SO RSHQIQJ XS WKH
FRQYHWDMRQ Z MK FRDFKHV KHDOKFDUH S URIHWMRQDY DQG VXSSRUMADI |
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7KH SUHVHQW VXUH  11QGIQIV KL K@ KW
WH XU HOWQHHG VR DGGLHW QXP HURXV
DVSHFW Rl IHP DB DVKOMA KHDOK
QDP HO P HQWUKXDOF\ F®I HGXFDWRQ DQG
IHP D® VSHFULF QXWIMRQ DQG WDIQIQJ
DGYIFH 1Q RWGHUWVR P LQIP IMH ViKH UMN R
FRQGIMIRQVVXFK DV5 (' 6 DQGP D[P LWH
WH KHDOK DQG SHURWP DQFH SRWQWDO
Rl IHP DB DWOMA 8. ZIGH &UKFLDAD
VKLY LHT XILHV HGXFDMRQ DQG VXSSRUMRU
FRDFKHV KHDOKFDH SWDFVIMRQHY DQG
RVKHU P HP EHWY/ RI DQ DVKGMAY RYHWD®
VXSSRUV VWP VR LQFLHDWH  VKHLU
FRQILGHQFH DQG NQRZ ®iGJ H LQ GHOYHUQJ
VXFK HGXFDVRQ HYHQ DWD EDME BIYHO

& || pdphy HAWC @ 248 § § p ®@SH S
H @& S8AmhS| du | PHSG p::p HS0P
20u2H T :Hi2® /2 hpyy p H b Tpy Siu
SHZQUHL | pa pup DS ®/p2l 2y S §ui2 y
P2S::2 H)H pdH quhud b i/ 2H

7KRXJK  SWRYMRQ Rl HGXFDURQDO
UHVRXUFHV DQG DFFHW VR IXUMHU VXSSRUV
P DWUDY ZH SURSRVH VKDW WDII Z WKLQ
1* 9%V DQG RWHU VSRUV RU DQWVDMRQV Z LG
EH DE®! VR GHQYHU D VXIILELHQW GIYHO RI

IHP DB DVIKGMA KHDOK VXSSRUN JUHDV®D

P SIRYIQJ) RQ VKKH FXUHQW GIYHO Rl FDWH
H[ SHUHQFHG E\ IHP D® DVKGMAV

6XFK HGXFDMRQ \WKRX@ IRFXV RQ
LOFIHDMQJ  XQGHUMDQGLQJ RI ViKH 0 & DQG
W SRWQWDO P SDFW RQ RYHWD@® KHDOK
ZHEEHIQ) DQG SHURWP DQFH D®RQJIMGH
DQVZ HUQJ FDQ IRU VBIRIHG QXWIMRQ DQG
WDIQIQJ DGYIFH IRUIHP DOV ,Q DGGIMRQ

VP SO RSHQIQJ XS FRQYHUDVMRQV DQG
HQFRXWDJ 1QJ GIVFXWWRQ RI VXFK VRSLFV DWH
SDWDP RXQWVR DFKLHYIQ) D FX®XWO WKLUW
1RWP DAMQJ  WKHWH  VRSIFV  WHGXFHV
VW P DAWVDVMRQ VXURXQGLQJ 1HP DB DVIKGMA
KHDOK FRQFHWQV DQG LQFUHDVHV  VIKH
VXSSRUMHME\ XV UH DVIKBMAV
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