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&KL ) XQG 6 W/ DOND LQ FRADERWDWRQ Z LW WH & @P DW & KDQJ H
6 HFUHVDURW 0 LOMM RI ( QYLLRQP HQW FRQGXFWG D \ RXWK
|RFXVHG DVWHWP HQWRI 6 U/ DQND V 1 DWRQD@ ' HWLP LOHG
&ROMEXWRQV 1' &V XQGHUWH H[ SHUM XIGDQFH RI 3 LRIHVWRU

0 RKDP HG 0 DKHHV ' HSDUR HQWRI 6 RFIRGRJ\ 8 QLYHU/IW RI
&RMP ER  7KH ILQGLQIV LQD@ HG Z IW WH & QP DW & KDQJH

6 HFUHVDUDW LGHQW LHG NH\  J DSV DQG RSSRUMQMHY VR VWHQJI WHQ
\ RXW HQJ DJHP HQWM.Q FQP DWW DFWRQ

& KLT) XQG 6 WL/ DOND GHFLGHG R FRQGXFWWLY VWXG\ LQ UHVSRQVH
R LOFUHDVIQJ GHP DQGV | RUFKLABHQ DQG \ RXW SDUAFLSDWRQ LQ
QDWRQDOF@P DWW DFWRQ HIIRUV DV WH\ DUH FUWFDOVVDNHKR@HW/
1O FROMEXWQJ [RUIXWWUH FQP D\W SRAFLHV

7KH VWXG\ WHYLHZ HG FXUHOWL' &V SLQSRLOWG DUHDV |RU\ RXW
FROQMEXWRQ DQG HQJDJHG Z LW F@P DW ERGLHV DQG \ RXW
QHVEZ RUNV VR LOWAI LDW WKHLU YRLIFHY LOR WH 1' & WHYIHZ SWRFHW

8 VIQJ D P | HG P HKRGV DSSWRDFK WH WHVHDUFK FDSXUHG
GLYHU/H \ RXW SHU/SHFWYHYV WHYHD@QJ P RGHWDW DZ DUHOQHWV RI
HFRW VWP V DQG F@P DW FKDQJH EXWIRZ 1' & NQRZBIGIH WH
SWHVHQFH RI YDOXXDE® , QGLI HORXV ( FR®RILFDO. QRZBIGIH (. LQ
VRP H FRP P XQMHVY DQG EDUIHW/ KLIQGHUQJ \ RXW HQJ DJ HP HQW

. H\ WHFRP P HQGDWRQV LQFXXGH

. HOKDQFLQJ F@P DWI DQG 1' & HGXFDWRQ

. IOMIWDWQ] (. LOR QDWRQDOSDQV

DGGLHWIQJ SDUAFLSDWRQ EDUIHWY/
SWRP RWQJ FR@FWYH DFMRQ
GHYH@RSLQJ LOFOXVLYH \ RXW FHQWF SRQFLHV
VWHQI WHQLQJ \ RXW RUW DQL] DWRQ SDUHU/KLSV
HP SRZ HUQJ \ RXW Z LW HFR@RJ LFDOGHP RFLDF\

8 AP DWMO® WH VWG KL K@ KW WH QHHG |RUVBU HMG
LOMUYHQWRQV VR EUGIH WH JDS EHVE HHQ \ RXW LOWMUHVWO

FQP DW LVWWXHV DQG WHLU QP WG LOQYROYHP HOWMQ 1' &V XQMRFNLQJ
WHLU SRWMQWDODY DJHQW RI FKDQJ H
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< RX\WK HQJ DI HP HQNQ FT@P D DRIRQ LY
YMBO EXWEXUWHO® BZ 106 W DQ\D

7KH SXWBRVH Rl WH VWXG\ Z DV \R LGHQW\ JDSV
DQG WHFRJ QL] H RSSRUXQIWHY IRULP SLRYLQJ \ RXW
LOYROYHP HOQMQ 6 U/ DONDV 1" & $ P HG

P HWRGR®J\ DSSWRDFK Z DV XVHG LQ WLV VWXG\

Z W ERW TXDOWRBWYH DQG TXDOVBWYH GDVID
EHLQ) FROWFWG 4 XDQWRWYH GDWD Z DV
FRABIFWIG WURXJ K RQMOH VXUYH\ V DQG IDFH WR
IDFH TXHVWRQQDLLHV  Z KL TXDQVIWYH GDVB Z DV
FREIFWG WIRXJK IRFXV JRXS GLVFXWIRQV

6 U/ DONDQ \ RXW DWH DZ DWH Rl F@P DW FKDQJH
[P SDFW EXWRIWIQ MFN D GHWLMAHG XQGHUMRQGLQ]
Rl W{H FDXVHV DQG SRWMQUWDOVROMRQV

%DULHY/ VR HQJ DI HP HOMOFOXGH @P WG
RSSRUMXQMHV DQG VRFLR HFRQRP LE FKD@BIQJ HV

7 KLV DWHWP HQW FRQGXFWG Z I DSSLRYDORI
WH & @P DW & KDQJH 6 HFUHVUDWRI 6 W/ DOND
VHHNV VR DP SQ@I\ \ RXW YRLIFHV LQ FQP DW DFWRQ
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7KL WXG\ HP SR\ HG D P | HG P HWRG FRP ELQLQJ
TXDOQWMWYH DQG TXDOWWYH GDW

A
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4 XHVWRQQDLLHV RQQM@OH
IDFH \R IDFH  Z HWH

DGP LOMWIUHG DFLIRW

GOMWMFW  IHSUHVHOWQI GLYHU/H

VRFIR HFRORP LF DQG FQP DWF

FRQGMRQV

4 XDQWBWYH GDVID Z DV
DQDO] HG XVIQ) GHVFUSWYH
VVIDWAEV

) REXV JWRXS GLVFXWLRQV

) * 'V ZHWH FRQGXFWG Z LW
YDURXV \ RXW( J LRXSV

LOFOXGLQI GLVDE®IG \ RXW  LXUDC
\ RX\W{ DQG XLEDQ\ RXW R
JDWHULO GHSW SHU/SHFWYHV

7 KH TXDQVWYH GDVD | LRP
) * ' V ZHW DQDO] HG
WHP DWFDQ@®

- /.1( 0,1,675< (1*$*(0(17
TRRE 7 KIRXIKRXWWH VWXG\  LHBIYDQWROH P LOMMH\
I I I I Z HUH HQJ DJHG \R WDLVH DZ DUHQHWW DERXWWH
JEE.  (HVHDUFK SWHVHOWAH\ 11QGLQIV DQG J DWHU
WHLU SHO/SHFWYHY RQ \ RXW LQYROYHP HQWLQ
1' &V 7KLV HQVXWHG WWDWWH \VWXG\ jV
RXWRP HV Z HUH UH®IYDQWR DQG FRQVLGHUHG E\
NH\ J RYHUOP HOMABNHKRGHL/
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7KLY FKDSWUH[ SRWHV \ RXW HQJ DJ HP HOQWZ W

FQP DW DFWRQ H[ DP LOLQJ WHLUNQRZ BIGI H
DWIXGHY DQG SIDFWEHV

W >

=D

. QRZ ®IGIJH RI ( FRV\ VWP V

7 KHLU XQGHUABQGLOQI Rl HFRW V\WMP
G\ QDP LFV LV RIWIQ QP WG Z KL
WHLU DZ DUHQHWV Rl GRFDO
ELRGLYHU/IW LV P RGHIDW 7 KLV
VXJ JHVW D QHHG | RUHQKDQFHG
ELRGLYHU/IW HGXFDWRQ

$ Z DUIHQHVV RI & QP DWW 6\ VVHP
DQG & QP DWW & KDQJ H

21 WH HVSRQGHQW VXUYH\ HG

RI WHP Z HUH FOWL IHG DV EHLQU
YHU P XFK FRQFHUDHG DERXW
FQP DW FKDQJH DQG LW P SDFWRQ
WHLWFRP P XQW  Z KLO Rl WH
IHVSRQGHQW Z HUH G/RP HZ KDW

FRQFHUDHG
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,QGLI HQRXV ( FRQRJ LFDO

. QRZHIGIH (.

5 HVSRQGHQW ILRP  FHUMLQ LHJ LIRQV
Rl 6 W/ DOND KDG YDXXDE®!

HFR®J LFDONQRZ BIGJ H VR FRQWEXWM
VR FQP DW FKDQJH LOMDWYHY EXW
WLV NQRZ BIGIH Z DV QRWEHLQ]
DGHTXDWI® XWI] HG

$ZDUHQHVV RI 1' &V

- X\VWRYHUKDQO Rl WH

LHVSRQGHQW KDG VRP H NQRZ ®IGIH hi
RI 1' &V EXWRQO @P IWG

NORZ HIGIH 7KL VXJJHVW WDW
WHW LV D QHHG IRUP RUWH HGXFDWRQ
DQG DZ DUHQHVWV WDWVIQJ DERXWL ' &V
DP RQJ \ RXQJ SHRSM

i

@) 2 \KHU. H\ $ UHDV FQP DW WKW
SRZ HUG\ QDP LFV JHQGHUDQG
A FQP DW FKDQJIH WH (R®1 Rl

HGXFDWRQ FXGXWH DQG LH@ LRQ
IRRG VHFXUW Z LGEDIH
P DQDJ HP HQW LOFOXVLYH
DSSWRDFKHV DQG WH R RI DUV
DQG @MDWYUH LO FOP DWW DFWRQ
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7 KLV FKDSWU GHOYHV LOWR \ RXW SHU/SHFWYHV RQ
FQP DW DFWRQ DQG 1' &V
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<RXW LQ 6 U/ DQND DWH LQFUIHDVIQI ® YRFDODERXWWH
FQP D\W UVNV WH\ IDFH GDLO® 7KH\ DWMEXW WKHVH UVNV
\R D FRP ELQDWRQ RI |DFVRUW/
,OHITHFWYH RU
LQFRQVLV\MQV\U RYHUQP HQWDFWRQV
( [ WVMQI @Z V WDWCRGW
DGHTXDWQ® DGGLHW FXUHQWF@P DW FKD@QI HV
. / DFN RI
LOYRQOYHP HQW LRP @RFDOFRP P XQMHV LQ FQP DM
IH@®WG GHFLVIRQ P DNLQJ
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7 KH P RVWWL] QU LFDQWFROFHLD  Z LW
UVIQJ WP SHUDWXUHV DQG KHDVE DYHV DI IHFWQJ GDLO
QH

$ P DNRULVWXH LP SDFWQJ DJUEXAXH DQG
FDXVLQJ Z DWIUVKRUBJ HV

& ROFHWDV DERXWOQFUHDVHG IGRRGLQI GXH WR

FKDQILQJ P RQVRRQ SDWMLDV DQG RWHU QDWILDO
| RUFHV
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< RXW VHH WHP VHQOYHV DV DFWYH SDUAFLSDQW LQ 6 U
/ DONDjV F@P DW JRDY SDUAFXDUW LQ
. 6 WRQJ SUHIHUHQFH |RUUHQHZ DE®
HOHW\ VRXUFHV @\H VRMUDQG Z LQG SRZ HU
. . L@0QJ QHWW VR DGRSWFQ@P DW VP DUN
DJ UFX@XWDOSWDFWFHY DAKRXJ K WHUWH)V D QHHG IRU
P RUH HGXFDWRQ DQG DZ DIHQHW LQ WLV DUHD
. 7KH DU NHHQ VR XVH WHLU
WIFKQR@RJ LFDOVNLAY FUHDWYIW DQG FRP P XQIW
P RELD DWRQ DELAMHV VR GUYH F@P DW DFWRQ
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<RXW SHUFHLYH W(HP VHQ'HV DV DIHQW Rl FKDQJH QRW
MVWYLFWP V Rl F@QP DW FKDQJH 7KH\ DWH WHDG\ W

« ' HYH®RS WFKQR®J LFDOVROMRQV

« (QIDJH LQ FRP P XQW FRQVHUYDWRQ

« $ GYRFDW IRUSR@F\ FKDQJHV

« 3 UWRP RWM VXVWLODEM® SWDFWFHV
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. 5HP RYLQJ) EDUIHW WR \ RXW LOFOXVIRQ
. 3WRP RWQJ HTXIW LQ F@P DWW DFWRQV
. ( QIDILQI \ RXW LQ NH\ VHFVRU/



1' & 5(3257 ) (%

<287+ 3(56 (& 7,9(621
&/ ,0$7( $&7,21 $1' 1' &6
& ROW

3(5&(37,2162) &/ ,0$7( 32/ ,&,(6

9.(: 6

< RXW KDYH D QXDQFHG XQGHUAMBQGLQJ Rl FQP DW
FKDQJH DQG Z KDWV QHHGHG VR DGGUHWV LW 7 KH\
HP SKDW] H
. 7KH P SRUBQFH RI ERW GIDLOIQJ DQG WWIDFKLQJ
DERXWF@P DW FKDQJ H
. 7 KHLW SRWMQWDOWR BIDG FQP DWA DFVRQ LQ WH
| XWXUH
. 7KH QHHG IRUDFWYH SDUAFLSDWRQ LQ FRP P XQIW
FRQVHUYDWRQ DQG SRQF\ FKDQJ HV
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< RXW VHH WHP VHOYHV DV FUXFLDOLQ P SBIP HOWQJ
FQP DW SRQFIHV DFWQJ DV

« 7HFKQR®J\ SWRYLGHW/

. &RP P XQW FRQVHUYDWRQLVW

. 3RQF\ FKDQJH DGYRFDWV

.« 3RP RWMUW/ Rl VXVWBLODE® SIDFWFHV
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< RXW | DFH VHYHWOREVWBF®HV LQ WHLUHITRUN R
FRQMEXW VR FQP DW DFWRQ
. / DFN RI 1LODQFLDOVXSSRUN
IDFLAMHV  LOIDVAXFWIH DQG HTXLSP HQW
. &RP S®[ SWRFHGXLHV DQG
SIRFHVWHV WDWKLOGHU\ RXW HQJ DJ HP HQW
. 0 LVFRQFHSWRQV DERXW RXW
HQJ DJ HP HOW | LODQFLDOFRQVWDLOW DQG @FN RI
FQP DW FKDQJH DZ DUHOHW
. 7P H FROMDIQW GUILEX®HY LQ
RUDQ] LQJ DQG FKD@HQI HV LQ DFFHWLQJ LHVRXUFHV

(13% (56

7R RYHUWFRP H WHVH EDUIHWY DQG HOKDQFH \ RXWK
SDUAFLSDMWRQ WH LHSRUMWXJ J HVW
. $GRSWQJ D W\ VWP V DSSIRDFK WMDWFRQVLGHU/ ERW
FKD@QJ HV DQG HQDE®HWY
. ' HYHRSLQI LOFOXVLYH VWKFWUHV |RUFQP DW
LOMDWYHV
. ( OKDQFLQJ VXSSRUMYH P HFKDQLVP V DQG SURFHGXUHV
. 5HFRIQ LQJ DQG YDXIQJ \ RXW LQYROYHP HOWLQ
FQP DW DFWRQ
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7KLY VWG IHYHD®IG VHYHWDONH\ DUHDV | RUHQJ DI HP HQW
VR VWHQI WHQ \ RXW SDUAFLSDWRQ LQ FQP DWW DFWRQ
WIRXJK WH [P SBIP HQDWRQ Rl LOFOXVLYH 1' &V

7KLV VWXG\ KDG VHYHWDO@P VBWRQV
LOFOXXGLQJ LW VDP S®1 V1] H DQG
JHRJWDSKLE VFRSH ) XWUH WHVHDUFK
FRX@ H[ SDQG FRYHWJH \R P RWH
GIMMFW ) XUMHWP RWIH Z KL QQH

P LOMWMHV Z HWH HQIDJHG D P RWH
VMXFWIHG |HHGEDFN P HFKDQLVP  RQ WH
VWG V P HWRGRMJ\ FRXGS EH
LOFRUIBRIDWG LQ | X\WWUH Z RWN

/P SIRYH LOWIU DJHQF\ FRRUGLODWRQ
DQG VWHDP @QQH SIRFHWHV |RU\ RXW
HQIDIHP HQW H J IXQGIQJ SRQF\

LQSXW



1' & 5(3257 ) (%

(1*$*(0(173/$1
7+ 1,1( 0,1,675,(6 w o

,OWLI LDW \ RXW P HDQLQJ IX@ LOWR
@FDOL' & DFWRQ SMQV

HP SRZ HUQJ WHLU SDUAFLSDWRQ
DQG GIDGHU/KLS

7 DLQ J RYHWOP HQWRI I LELDYY RQ WH
LP SRUDQFH RI \ RXW HQJ DJHP HOW
DQG KRZ R HIIHFWYH® FRADERWDW
Z W \ RXQJ SHRS®

) RVYWIUFLRW VHFVRUDOFRADERWDWRQ
LOFOXGLQJ \ RXW SHU/SHFWYHV LQ D@
UHAIYDQWFQP DWW LOMDWYHV
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7KH 11QGLQIV RI WLV UHVHDUFK XQGHU/FRUH WH
FUMEDOLP SRUBQFH RI DFWYHO LQYRQYLQJ

WH \ RXW RI 6L/ DOND LQ WWH QDWRQ V FQP D\WM
DFWRQ VADWAJ LHV

© KL \ RXW GHP RQVWDW VWRQJ DZ DUHQHW
DQG HQWXVIDVP |RUF@P D\W DFWRQ \WHLU
SRWIQWDOFRX@S EH | XUMHU GIYHWDJI HG E\
HOKDQFLQJ P RELQ DWRQ HIIRUWW EXLEBLQI GHHSHU
XQGHUMDIQGIQJ Rl 1' & SRAFIHV DQG FUHDWQJ

P RUH HIIHFWYH SDUAFLSDWRUY FKDQQHY

7R IX@® KDUDHWV WH HOHW\ DQG LOQRYDWRQV RI
\ RXW ZH P XVWEUGJH WH JDS EHVE HHQ WHLU
FQP DW DZ DUHOHWW DQG DFWYH HQJ DJ HP HOWE\
LOYROYLQJ WHP LQ SDUAFLSDVRU GHFLVIRQ P DNLQJ
DQG P SGIP HOWMWRQ IRVWMUQJ J UHDWU

RZ QHU/KLS Rl FQP DWW DFWRQV
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( QKDQFH ( GXFDWRQDO3 LRJ LDP V

3 URUW] H DQG H[ SDQG FQP DW FKDQJ H
HGXFDWRQ LQ VFKRRY DQG FRP P XQWHV \R
EXLAS D NQRZ BIG) HDE® | RXQGDWRQ

3WRP R $ ZDWHQHVV RI 1' &V

| DXQFK VDU HWIG FDP SDLIQV VR GHP \ A\

1' &V P DNLQJ WHP XQGHUMDQGDE®! DQG
UHOIYDOQWWR WH \ RXW

/ HYHWDJ H ,QGLI HQRXV . QRZ GIGJH

 OWAJ LDW LQGLI HORXV HFRARJ LEDONQRZ BIGJ H
LOWR QDWRQDOF@P DWA VADWI LHV  YDOXLQJ WH
XQLTXH LQVLI KW Rl LXUDO\ RXW{

6 XSSRUN< RXVK , QLADWYHV

( WRDEQVK | XQGLQ) DQG VXSSRUMA VWP V |RU

\ RXW GG F@P DW SIRMIFW  HP SRZ HUQJ WHP
VR WNH GUHFWDFWRQ
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( QVXWH 3RQAF\ ,QFXVLRQ

$ GRSWHI | HFWYH VRRQYY WDW RVWMIU\ RXWK

HQJ DJ HP HOWLQ SRAF\ P DNLQJ VR HVWDEQVK DQ
HODEQ@QJ HOYLLRQP HOW ( J 3 URUW H EXGIHW
D@RFDWRQV R VXSSRUM RXW GUYHQ FQP DWM
DFVRQ SWRJWDP V DQG DGYRFDF\

6 WHQJ VKHOLQJ , QVIAXVIRQDO( QJ DJ HP HQW

( [ SDQG RSSRUMQMHY [RUP HDQLQJ I XO\ RXW
SDUAFLSDWRQ LQ FOP DW LHDWG P LOMVWHY DQG
GHSDUR HQW VR LOWI LDW WHLU SHUYSHFWYHV
IO SROF\ DQG DFWRQ

(P SRZHUZ I ( FRARJ LFDO' HP RFLDF\

( GXFDW WH \ RXW RQ WHLU HQYLLRQP HQWIDO
WKW RWMUQJ D VHOVH Rl LHVSRQVIELOW DQG
DFWYH SDUAFLSDWRQ LOQ VDIHI XDUGLQJ WHLU

| XWXKUH
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