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&RQIHWHQFH 7KHP H
P SAHP HOQWDWRQ 6 FLHQFH IRU+ ,9 3 LHYHQWRQ
DQG 7 UHDW HQOWWR ( QG VWK H ( SLGHP LFVE

ZZ7Z FKLSW XFM® HGX



' SEBZ %-DFN CFS

' HDU) UHQGV DQG & R@DJ XHV

7KH 8&/$ & HQMUIRU+,9 ,GHOM LEFDMRQ 3HYHQURQ DQG 7UHDVI HQW
6HUFHY &+,376 LV SLRXG VR SUHVHQUWIKH +,9 1H[ W HQHDVIRQ
9 LXDO& RQI HWHQFH : H DWH H[ FLWWIG VMDWA RX DUH KHWH  7KDON\ RX | RU

DWIHQGLQJ

7KH WMHP H Rl VRGD\ >V FRQ HIHQFH LV ~,P SGIP HQMRQ 6 FLHQFH | RU+,9

3 HYHQUWRQ DQG 7UHDVP HOMR ( QG VKH ( SLGHP LEV ™7KH FRQ HUHQFH Z DV
GHWLJ QHG VR SWRYLGH DQ RSSRUXQW | RUHP HU LQJ +,9 LQYHW DVRWY DQG
FRP P XQW SDWAQHW/ VR KLJ K@ KWWHLUUHVHDUFK  QHVE RN Z VK RVKHU
FR@BIDJ XHV DQG VKDUH VIKHLU YIMRQV | RUIXWUWH SURUMHY : H KRSH VKDVWKH
GD\ LV YDOXDE® DQG MDWWKH LQI RUP DIRQ \ RX ®IDUD DQG VIKH SHRS® \ RX

P HHW®IDYH \ RX LOYL] RUIDWAG DQG LHQHZ HG LQ RXUVKDUHG P MMRQ VR HQG VKH
+,9 HSLGHP IF 1Q/ RV $QJ H®IV DQG DIRXQG VIKH Z RUTS

: H Z RX@ @\H VR DFNQRZ ®IGJ H ViKH 1 DVURQDO, QMM RI 0 HQVIDO+ HDOK
* IDQW 0 + | RUSWRYLGLQJ | XQGLQI | RUVKLY FRQI HLHQFH

: H Z RX@ DOR @\H VR J LYH VSHFLDOVKDQ\ VR RXUFRQ HIHQFH FRADERWDVRU
ViKH / RV $ QI HOIV 5HI LIRQ 3DFLLF $,' 6 ( GXFDVRQ DQG 7WDLQLQI & HQWMU | RU
SWRYLGLQI & (8 FUHGLW | RUVKLY HYHQW

© H KRSH \ RX HQW\ VKH FRQ HIHQFH DQG Z H GRRN | RWZ DUG VR P HHWQJ \ RX

6 LOFHUHO®
7KH & RQ HIHQFH 3MQQLQJ & RP P IMWAH
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$\WMWBQABUR HWRU
' D@ /DD 6FKRROR 3XEQE +HDAM
SQHYWR 7RIRQR

' U $PD\D 3HWH] %XP HULVD /DWY FUWFDOJ GREDOKHDAK VFKR@UDQG D

& DQDGD 5HVHDUFK & KDLULQ * GREDO+HDOK , QMAUHQARQ - XWIFH 6 KH LV DQ
$ WLIWIDQAB LRI HWRULQ VIKH ' LYMRQ R 6 RFLDODQG %HKDYLRWDO+ HDOK 6 FLHQFH
6KH HDUQHG KHU3K ' LQ 6 RFLRP HGLFDO6 FLHQFHV DQG 6 RFLRARI\ | LRP

& RXP ELD 8 QLYHUAW DQG KRGV DQ 0 6 F LQ 6 RFLDODQG %4HKDYLRUDOB6 FLHQFHV
ILRP ViKH +DUDLG 7 + &KDQ 6FKRRORI 3XEQF +HDOK +HUVFKRMUKLS

LOWAJ LDVIAV VRFLDOVFLHQFH VKHRU Z VK LOQRYDVYH P L] HG P HWMRGR®J LFDO
DSSURDFKHV VR LP SLRYH +,9 SIHYHQARQ LOMUYHQARQ LP SGIP HQMWRQ DQG
DFFHSVDELOW DP RQJ SHRS® Rl GLYHUH J HQGHW DQG VH[ XDAMHV J GREDQD
6KH KDV SXEQWKHG VZ R HGWMAG ERRNV PRUH WKDQ  SHHU WHYLHZ HG DUAF GV
DQG LV FXUHQ® VKH 3UQFLSDO, QYHWIO DVRURI D & DQDGLDQ , QMANVIAV R
+HDOK 5HVHDUFK 2 SHIDVKY * LDQW DWHWQJ +,9 SUIHYHQURQ
MDA LHV | RU9 HOH] XHDQ P LJ WDQW Z KR HQIDJ H LQ V[ Z RINDQG VZ R
& DQDGLDQ 6 RFLDO6 FIHQFH DQG +XP DQMHV 5HVHDUFK & RXQFLO 66+5&

DZ DWEV ,QWI KW HYHBRSP HOADQG 3DWQHUKLS ( QIDIH GHYH®RSLQI MWWIFH
LQ RUP HG .J GREDOKHD®K ADWIAJ LHV | RUWDQVI HQGHUZ RP HQ LQ 3HWX 6KH DAR
VHUYHV DV DQ $ WRFLDWH ( GLVRUI RU* GREDO3XEQF +HDOK DQG KRGV D
VHFRQGDU DFDGHP LF DI I LODVIRQ Z VK ViKH $,' 6 & QQLFDO7UD 1 HVE RN

$&7* RQ$ ~* LYLQ) WIDQGDUGL] HG HWUDGLROKHDS)\  1Q WDQVI HQGHU
Z RP HQ VR LHVHDUFK LQMILDFVIRQV Z VK +,9 KHWDS\ WKH * (7,7 5,J+7 6\G\ ™
6KH LV DOR DQ HDW FDWHHU%IGIH ) HIRZ RQ WKH +,9 3WHYHQURQ 7UDY

1HZ RN +371 SWRVRFRO ~17(* 58 $ 9DQIXDUG 6WG\ Rl ,QiA] LDWAG
6 VWDV LHV | RU/ LONQJ 3HURQV Z VK 2 SIRLG 8\VH ' LVRUIGHUVR & DUH DQG
3IHYHOARQ | RUS GGLFMRQ +,9 +&9 DQG 3UP DU & DLH™
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' IUHPRU &+,376 ' HYHBSP HQA& RUA

SHVHDUFK 3R HWRUILQ SHMGHFH

6HQRU IHAVRUR SHVHDUFK DQG ( YDODMRQ

&R' IWHARU' 0+ 8&/$ UHYHQARQ&HQAMUR ([ FHBIGFH

&R' IHARUS&/$ +9 $, 6 6XEWBQGFHSEXH DQG 7WDXP D 7WDIQQ)
3RILP +$ 6773

+RQRDY 3UR HWRU 8 QYHWIW R &DSH 7RZ Q 6RXWM $1UFD

8&/$ 1DWDQRQ) DP 1O 5HMIHFH & HQMU' HSDWR HQAR 3\ FKIDW DQG
UREHKDMRIDGG FIHFHY ' MMRQRI 3RSXOMRQ % KDYIRUDOH HDAM

-DQH DQG 7HW 6HP HQQUWADAM | RUL HXURVFLHQFH DQG +XP DQY%-KDMRUDWB &/ $

g
E

4587&4) 015" 8 1) %

' WHARU & +,376

3IRHWRUS&/$ ' HSDUR HQNVR ) DP IO 0 HAFIGH DQG 3W FKIDW DQG
UREHKDYIRUDCB FLHGFH

91FH & KDIU 5HVHDUFK Q) DP IO 0 HAFICH
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&R IWHARU&+,376 ' HYHBSP HOAR R
$\WRFIDW 3UR HWRUIQ SHMGHIFH ' HSDW HQAR 3M FKIDW DQG
UREHKDYIRIDBFHGFHY ' * 62 0 DQG' HSDWR HQAR ( SIGHP IRBJ\
8&/$ ) IHBIQ) 6FKRROR 3XETF +HDIK

&R IWHRUBE/$ & HQMUIRU&RP P XQW +HDEX 6HP HQQMMWM | RU
1 HXURFLHGFH DQG +XP DQY-KDYRU
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$WMBQABUR HWRU' D@/ DD 6FKRRIR 3XETF +HDAY ' IMMRQR! 6RFIDO
DQG %-KDYIRXUDO- HDOM 6 FLHGFH

1SFTFOBUPO 5JNF : KR YHCOHIW IWRP * GREDO+,9 3WIHYHOMRQ
6 FLHQFH" $ & D@I RU5HVHDUWKHU$ FFRXQUIDELOW

1SFFTFOBUPO4VNNBS 7R P DJLOH DQG WHIP DILCH D P RWH
MWVSWD[ LV IRU+,9 IHWHDWK JGRED@ ZH DV WKR®UW/ DQG
SWFVIMRQHW P XW\MJ WIDSS® Z IMK ViKH Hl WHP H SUYL(J H DVWWKH
FHOMURI ZKR JHW VR GR J®REDO+,9 KHDAOK WIHWHDUWFK Z KR DWH
W EHCHI LFLDUHV DQG Z KR DWH IW VXEMIFW' 7R EHJ LQ VR VIKLON
VIKLRXJ K VIKHWH SIRYRFDVIRQV VKLV VDN Z LAOGIM-XW VIKUHH
RQIRLQI SDWGR[ HV LIRRWAG LQ GDVID SRAMIFV DQG VIKH H[ WDFVIiYH
@&J IFV DWMKH FHOWAURI J GREDO+,9 SIHYHOWRQ VLHQFH
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& RUH 6 FLHQAVE. RP EICDWRQ 3UHYHQMRQ&RUH & +,376
6 HQRUEHKDYIRIDOFHQAMDWAH 5$ 1" & RSRIDARQ

1SSTFOBUPO 5N $ YLWXDOSOWRWP VR P MO DVA WKH HI THFW RI DMROVIRQ
DP RQJ R@GHUSHRSM @Y Z MK +,9  / HWRQV GIDUHG LQ XVDELOW Z WK ' LWVFRUG

1SFTFOBUPO5JMF ~, KDYH PRP HQW Z KHWH , DP GRZ Q EXWMKDV P DGH P H
UHVLOHQU®™ 0 HQUDO+ HDOK 6 WHQI VIKV $ P RQI < RXVK $W5LWN | RUDQG / LYLQJ Z VK +,9

1SFTFOBUPO 5JNF 6 H[ XDO+HDOK 3URP RURQ 0 HVKRGV DQG ' HFIMRQ 0 DNQJ
DP RQI <RXVK $W5LWN | RUDQG / LYLQJ Z VK +,9 LQ/RV $QJ HBIV DQG 1 HZ
2 UBDQV $ 4 XDAVDWYH & KRLFH 9%DVHG $ QDOWY
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& RUH 6 FLHQAAVBRTE ,P SDPW&RW &+,376
QH DWRUS&/$ ' HSDWR HQAR ) DP O 0 HAFICH

SWVIMBQABUR HWRU & KDUBVS * HZ 8 QYHWW R 0 HAFIGH DQG 6 FHGFHV

1SFTFOBUPO 5JWF $GGUIHWQI 3Y 3 3( 3 XWH GLVSDUVIHV DP RQJ WV
P DU LQD@ HG FRP P XQMHV E\ ZD\ Rl D SHHU GG FRADERWWYH LOWDWYH

1SFTFOBUPO 5JMF 0 HGLFDOB WGHQWS5XQ 7HBIKHDOK | RU+,9 7HWIKJ DQG
& RXQUHQQ DP RQJ 6H[ XDOO LORUW 0 HQ ,P SDFWRQ 3DVHQM [ SHUHQFH DQG
,P SQFDVIRQV | RU6 \WGHQM GXFDWRQ

1SFTFOWBUPO 5JU0F ) DFVRY/ $ WRFLDWAG Z VK +,9 7HWIQJ DP RQU 6 SDQVK DQG
( QI @K 6SHDNQI /DWW <RXWK
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$ WHQGHHVY FKRRWH EHVZ HHQ 3DQHO RU
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1" %" . (03#'$) . )4 uBl)
%4$ 644" | 5

* @EDCH9 ' WHARU &+,376

&R AUHARU8&/$ &HOMUIRUS, 6 SHVHDUFK 3URIWDP RQ
UREHKDYIRIDJ SIGHP IRRJ\ DQG 6 XEWRFH 8 \H

1SFTFOBUPO 5JU0F ) DFVRY/ ,Q OXHQFLQJ 9%4-HWAOL XWE: KHZ LQ) %HKDYLRULQ 3HRS®
/INQI Z VK +,9 LQO\DQP DU

1SFTFOBUPO 5JU0F 6 XEWDQFH 8 VH $QG $ WRFLDWAG , QP DVIA 3DWQHU9 LRBIQFH
5IMN$PRQ 060 ,Q/RV$QIHBV & DA RUWQD
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& RUH 6 FLHQMANE. RP EICDWRQ 3UHYHOMRQ&.RIH & +,376
$WRFIDM 3UR HWRUIQ SHMGHFH IQWH' HSDUWR HQAR 0 HAFIGH ' IYMRQ

R, QHPRXY' MADVHDQG' HSDWR HQAR ) DP IO 0 HAFICH IQWH' * 62 0

1SFTFOBUPO5JNF 7KH 8&/$ 5DSLG 5LIRWIRXV 5HBIYDQW 5 P SGIP HOIDMRQ
VFIHQFH +XE 6 XSSRUALY ( +( ,QWDVIYHV

1SFTFOBUPO 5JU0F  $GGLHWMQI LOMUHFMRQDORSSUHWLRQ LQ $IDQ 3DFLI LF
$P HUFDQV Z VKK +,9 LQ 6RXKHWD &$ $Q ,P S®IP HQMWRQ 6 FLHQFH ) DP HZ RN

1SSTFOBUPO 5JMNF P SBIP HOMYJ D &RP P XQW HQIDJIHG ( TXIW $ SSWIRDFK VR
,GHQM\ YDUWIHW/ DG ) DFLAVDVRY VR VKH 3 3 & DWIH & ROMOXXP LQ/ RQJ %HDFK

&$
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&RHE&R ' IWHHARU SRR ,P SDFWRUH &+,376
$CMQPW DFXV 8&/$ / XWNQBFKRROR 3XETF $11DLY

1SFTFOWBUPO 5JNF +,9 DQG VKH & DUFHWDO6VIDVA 5 HVHDUFKLQD (| 1THFW RQ
+HDAK 2 XVWRP HV
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&RH&ER ' IWHARU' HHBSP HQA&RWM &+,376

&R WHARU & HOMUR ([ SHWHRQ: RP HQV+HDO * HQGHU DQG
( P SRZ HP HQADWAH 8 QYHYW R & DORWD * GEDGHHDIM QUMM

1SFTFOBUPO 5JUF P SGIP HQMWRQ 6 WDWAJ LHV VR 3URP RW ( TXLVDE®
' IMWHP LODMIRQRI /RQI $FIQ LQWFVIDE®! 31 3 VIR %DFN / DUQR 0 60 DQG
7WDQVI HQGHU: RP HQ LQ/ RV $ QJ HBIV

1SFTFOBUPO 5J0F  3KDWP DFLWGHQYHUHG 3 3 DQG 3( 3 LQ VIKUHH KLJ K SURUW
(+( FRXQMVIQ&S$ /RV$QH®BNV 5LYHUAGH DQG 6 DQ YHUDWGELOR & RXOMHY  $Q
RYHUNHZ
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1SFTFOBUPOS5JWF +DXVRI & + 2 3 &KRRVMQJ +HDOK\ 2 SMIRQV IRU
3WHYHOARQ 3 3

$0337" . 06$)83"6%4$% .1) 3I1"&
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1SFTFOBUPO 5JUWF  7KH LOFHQWYHV | RUSIHYHQARQ WXG\ 7,36 ) LODQFLD@D
LOFHQAM] LQJ WUDVIAJ LHV | RU+,9  SUIHYHOURQ LQ KLI K LOFLGHQFH SRSXMWRQV LQ

/$ &RXQW

$-04%( 3& "3,4 1. 1. 145
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&R IWPRU & +,376
&R " IR &+,376 & RP EICDWRQ 3UHYHQARQ& R
3WRHWRUR 0 HAFICH 8&/$ & HQMUIRUS @IEDCH, 6 SHVHDUFK DQG

( GFDUIRQ
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0 HAEDGB\WGHQV
' DMG* HIHQB6FKRROR 0 HAFICHDVWB&/$
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SHVDUFK $\MWEQN HSDUWR HQAR 3\ FKRBJ\ 8 QYHWMW R & DORMD 5LYHWICGH

1SFTFOBUPO 5JNF $ YIWXDOSMWRWP VR P IMJ DWW VKH HI I HFW RI MROWRQ DP RQJ
R@GHUSHRS® @Y Z WK +,9 / HWRQV GIDUHG LQ XVDELOW Z MK " IMFRUG

1SFTFOBUPO 4VNNBSZ 7KLV SUIHVHQDVIRQ Z LADGLVFXW ViKH SHW/SHFVYHV RI D

&RP P XQW $GYLVRU %RDWG &$% RQ VKH XVDELOW RI ' LVFRUG DV D YLLYXDOYLADJ H

© H Z LOH[ SGRWH ViKH EHQHI LW DQG GLDZ EDFNV Rl VIKLY S@WRWP | RUVIKH SXISRWH RI
WLV WXG\  EDVHG RQ VIKH RSLQIRQV H[ SIHWHG E\ VIKH & $% / HWRQV BIDUQHG | LRP VKLV
H[ SHUHQFH DQG KRZ VR LP SLRYH | XVXUH WXGLHV Z LGEH VKDUHG

* IDOXDWM 6\WGHQNBHHDUFKHU 8&/$ ) IHOIQ) 6FKRROR 3XETF +HDAN' HSDWR HQAR
&RP P XQW +HDON 6FIHFHY  8&/$ & HQMUIRU& RP P XQW +HDAM

1SFTFOBUPO 5JWNF ~, KDYH P RP HQW ZKHWH , DP GRZ Q EXWWKDV P DGH P H
UHVLOHQWM 0 HQUDO+ HDOK 6 WHQI VKV $P RQJ <RXWK $W5 LW | RUDQG / IMQJ Z VK +,9

1SFTFOBUPO 4VNNBSZ : RXVIK HQIRGBIG LQ VHYHDOQONHG +,9 SIHYHQURQ DQG
WHDVP HQAMFRQUOXD WXGLHY Z KR SDUAMFLSDWAG LQ D VMBIKHDOK FRDFKLQJ
LOMUHQARQ FRP SGIMAG D WIHQI VKV DWHWP HQW DQG TXDAVDVYH GDVD RQ P HQIDO
KHDOW VMHQI VKV Z DV DQDO] HG XMQJ VKHP DVIF DQDOMY DQG D IHVLOHQFH BIQV
<RXWK VHO GHVFUEHG P HQIDOKHDOIK WUHQI VIKV LOFOXGHG LOADSHWRQDOWHVLAHQFH
DWHW SIRAFVIYH WDIW \AMHW P DQDJ HP HQADFVYIMHY | HHRQJ SRVIVIYH GHVSLVHA
FXUHQMP HQIOKHDOK FKDEGHQI HV DQG QR FXUHQMP HQUDOKHDOK FKDAIQJ HV
DQG H[ VALODOUHVIOHQFH LHVRXUFHV  VRFLDO HP RARQDOVXSSRUWV

WHWDS\ FRXQMHOQ DQG XVH RI P HQDOKHDOK P HGLFDURQ  7KHVH LHVXQV

KLI K@J KWIKH XVIW Rl \VWUHQI VIKV EDVHG LOMUHQURQ P HKRGV DQG IHVLAHQFH | RU
\ RXViK DWUWN | RUDQG @QYLQJ Z VK +,9

SHVHDUFK SWRFIDWM 8&/$ & 76, 5$3 &HQMUIRU&RP P XQW +HDAK ' HSDWW HQAR
S FKIDW DQG UREHKDYIRIDGBFIHCFHV ' * 62 0

SHVHDUFK $\WRFIDWM 8&/$ &76, 5$3 &HQMUIRU&RP P XQW +HDIK
' HSDWR HQAR 3\ FKIDW DQG UREHKDYIRIDGBFIHGFHV ' * 62 0

1SFTFOWBUPO 5JNF 6 H[ XDO+ HDAOK 3WRP RURQ 0 HKRGV DQG ' HFIMRQ 0 DNCJ

DP RQJ <RXVK $W5LWN I RUDQG / LYLQJ Z VK +,9 LQ/RV $QJ HBV DQG 1HZ 2 UBIDQV
$ 4 XDDVMH & KRIFH %DVHG $ QDOWYV



1SFTFOBUPO4VNNBSZ $ WHQI VKV EDVHG VAGIKHDOK FRDFKLQ) LOMUHOMRQ
Z DV GHAOYHWHG VR \ RXVK DWUW | RURUQYLQJ Z VKK +,9 LQ/RV $ QI H®N DQG 1 HZ

2 UMDQV Z WKLQ VIKH FRQWA[ WRI VHYHWDOQONHG +,9  SUHYHQURQ DQG WHDVI? HQW
FROAQXD WXGLHV : H XVHG D FKRLEH EDVHG | WDP HZ RN DQG TXDQVDVIYH P HVIKRGV
VR DQDOL H VWHQI VIV DWHWP HOAVGDVD  Z KLFK IHYHD®IG LOADSHW/RQDO
LOMLEHWRQDO DQG WUKFVUDOI DFVRWY VMDWLQI OXHQFHG SDUAFLSDQW VH[ XDOKHDOK
GHFIMRQ PDNQJ LQFOGLQI GHFIMRQV LHIDUWELQ 3 3 XYH FRQGRP X\VH DQG
RVHUMADWIAI LHV  7KHVH UHVXAOV GHP ROWUDW VIKH XWODW Rl VHO GHWLP LODVIRQ
DQG FKRLFH EDVHG | LDP HZ RUNV LQ VH[ XDOKHD®K SURP RURQ HI | RUNV | RU\ RXVIK
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3 3 1 DY) DVRU $ GP HG +HDAOM 6 HMEHV

3y 3 1 DY) DVRU $ GP HG +HDAOM 6 HMEHV

1SFTFOBUPO 5JWF $GCGUIHWQI 3U 3 3( 3 XWH GLVSDUMHV DP RQI WV
P DU LQD@ HG FRP P XQMHV E\ ZD\ Rl D SHHU GG FRADERWWYH LQWDVIYH

1SFTFOBUPO 4VNNBSZ 3 3 ) XWWKLQ) VKRZ V SUIRP LVH RI DWW
P DU LQD@] HG SHRS®IV @YLQJ LQ SUP DU FDWH KHDAKFDWH VKRWIDJ H DUHDV

$ QDP HG | DWWDFNV | XUWRQMWKLQJ  LQVDWIYHV E\ SFLQJ 3 3 QDYL] DVRWY/ LQ VKH
GIDG Z KHQ WFRP HV VIR 3 DVIHOMOQMDOFDWH DQG IHQURQ

0 HAFDGB\WGHONGE8 1< ' RZ QMMM & RBUHR 0 HAFICH

1SFTFOWBUPO 5J0NF 0 HGLFDO6 WGHQWS5 XQ 7HBIKHDAOK | RU+,9 7HWIQI DQG
& RXQWH@Q DP RQJ 6H[ XDOO LORUW 0 HQ ,P SDFWRQ 3DVHQW [ SHUHQFH DQG
,P SOFDVIRQV | RU6 \WGHQM GXFDWRQ

1SFTFOBUPO 4VNNBSZ $ JWRXS Rl P HGLFDOWXGHQW FRQGXFWAG B KHDOK +,9
WAVMQD XVQJ 2 D4 XLEN DQG SIRYLGHG HGXFDVIRQ DQG UWN LHGXFIRQ FRXQVH@QJ
GXUQ) VKH WUODWRXQG IP H  7KHWH Z DV KLJ K SDWFLSDQWAVDVIM DFVIRQ DQG
HGXFDWRQDOEHGQH! W RUVKH WXGHQW GHP RQAMDVKQI EHQHI LW VR ERVK SXEQF
KHDOK DQG P HGLFDOHGXFDVIRQ

3RWY RARDGEHHDUFK ) HIBZ 1 RWNZ HWMDS QYHYW ) HGEEHJ 6FKRRCR 0 HAFIGH ,QWAYMM
R 6H XDIDQG* HGHUO LGRUIW +HDAM

1SFTFOBUPO 5JNF ) DFVRWY $ \WRFLDWAG Z LMK +,9 7HWAQ DP RQJ 6 SDQIVK DQG
( QI @K 6SHDNQJ /DY <RXWK



1SFTFOBUPO 4VNNBSZ ' DVD | RUVKH FXUHQWSIRNHFWZ HUH FRADIFVIAG DV SDUARI
60 $57 DQRQRLQ SWJP DVF WIDORI DQ RQIXH +,9 SUHYHOMRQ LOMUWHQARQ | RU
DGROIMFHQAWH] XDOP LORUW \ RXWK ' HVSIWA KLJKHUUWN |HZ / DVIQR \ RXVK LHSRUMG
HYHUKDYLQJ WHFHLYHG DQ +,9 VW 5 HVXQ@V ViXJ J HWMH[ XDOKHDOK HGXFDWRQ DQG
SHGLDWIFLDQV DUH DQ LP SRW/DQW EXWDW HO XQMIDSSHG VRXUFH RI VMWK DQG FRXGS
EH | XUMHUVXSSRUMG Z VK | DP LADOVXSSRUMR HQG VIKH HSLGHP LF
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SRWERARIDG FKROU 8 &/$ 6FKRRAR 1 XWIQ)

$VRADW 3R HWRU 8&/$ 6FKRROR 1 XWIQ)

$WMWEBQABUR HWRU 1 DWRQDOYDIZ DQS8 QYHWW' HSDWR HOAR 6RFIDQ RN

1SFTFOWBUPO 5JUF ) DFVRWY/ ,Q OXHQFLQU 94-WVAOL XWE KHZ LQJ %HKDYLRULQ
3HRSG! / LYIQJ Z VK +,9 LQ 0 \ DQP DU

1SFTFOBUPO4VNNBSZ ' HVSIVA VKH : +2 FOWL\ LQ) EHWIOQXW DV D
FDUFLORIHQ Z VK D KLJ K UMNRI RUDODQG @V QJ HDOFDQFHU 0 \ DQP DULV RQH R
VKH Z RUTS V @W HWFRQUXP HW Rl EHOQXW EHFDXVH FKHZ LQJ EHVMOQXW LV
VRFLD@® DQG FXAXWD@® LQI XHQFHG LQ 0 \ DQP DU 7KH WXG\ DLP HG VR H[ DP LOH

| DFVRUW/ VIKDWLQI OXHQFH EHWOQXWFKHZ LQJ 1Q SHRS®I QYLQ) Z VK +,9 3/: + 1O
0\DQP DU ) LIRP D VHFRQGDU DQDOMY RI 0\DQP DU3/: + GDVD

SK\ IRARJ LFDOK\ SHUDWRXVDOW P SVRP V DQG GRQHQQHW Z HUH DWRFLDVIAG Z LK
LQFUHDVHG EHHOQXWFKHZ LQJ DP RQJ 3/: + LQ 0\ DQP DU

3RWERARIDO HBZ 6DQ' 1HIR 6V 8 QYHWW 8 QYHWW R & DORWID 6DQ' IHIR -RQW
7 SWRIWP

1SFTFOBUPO 5JNF 6 XEWDQFH 8 \VH $ QG $ WRFLDWAG , QP DViA 3DWAQHU 9 LRBIQFH
5IMN$PRQI 060 ,Q/RV$QHBV &DA RWID

1SFTFOBUPO 4VNNBSZ 3URUZ RN VXJ J HVW VXEWIDQFH XVH LV D UWN | DFVRUI RU
LOWP DV SDWQHU YLRBIQFH EXWAP LG IHVHDUFK H[ SGRUQJ VKLY DWRFLDVIRQ
DPRQJ 060 H[IMV : H H[ SGRUIHG DWRFLDVRQV EHVE HHQ VXEWDQFH XVH DQG

H[ SHUHQFHV RI ,39 DPRQJ 0 60 SDWIFLSDW LQVKH P678' < FRKRUMQ/RV
$QHBV 6P XMQMXVH Z DV DWRFLDWG Z WK LOFUIHDVHG RGGV Rl H[ SHUHQFLQJ
;39 LHDWYH VR VKRVH LHSRUAQJ QR WIP X@QWXVH DQG ViKH P DJ QUUXGH RI VIKLY
DWRFLDWRQ Z DV J LHDVWUDP RQJ 0 60 @YLQJ Z VKK +,9

03" - 4&5 1" [ & & &* 1-& & 5" 5*0/
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3UR HWRUIQSHMGHFH ' HSDWIR HQAR 3 FKIDWY DQG UREHKDMRIDOFIHGFHY 8&/$



1SFTFOBUPO5JNE 7KH 8&/$ 5DSIG 5LIRWIRXV SHOHIYDQV 5 P SGP HQDVIRQ
VFLHQFH +XE 6 XSSRUALY ( +( ,QVDVIYHV

1SSTFOBUWPO4VNNBSY 7KH8&/$ 5 +XE D VXSS®IP HOMWR &+,376 LV RQH RI
HLI KWKXEV | XQGHG E\ VKH 1,0 + VR VXSSRUWM +( SLRW,P S®IP HQDVRQ WXGLHV 7LV
SHHQDWRQ Z LWEUHI ® DGGWHW WWKH FUMFDOWR®I Rl ,P SGIP HQDMRQ WLHQFH LQ
HQGLQI WH +,9 ( SIGHP LIF DQG Z LWGHWUEH VHWYLFHV DQG VXSSRUNV VKDWDWH
DYDLDE® VR VKH 6 RXVKHWR & D@ RWID FRP P XQW DQG EH\ RQG

$WRFIDWM 3UR HWRU 8 QYHWIW R & DORJID /RV$QIHBVEFKRROR 1 XVUQY

1SFTFOBUPO 5JNF  $ GGLHWMQI LOMUHFMRQDORSSUHWIRQ LQ $MDQ 3DFL LF $ P HUFDQV
ZIK +,9 LQBRXVKHWD &$ $Q,P SBIP HQMWRQ 6 FLHQFH ) DP HZ RN

1SFTFOBBUPO 4VNNBSZ 7KH SXIBRWH RI VKLV WXG\ LV VR FRADERWDWH Z VK ViKH GRFDO
$VDQ 3DFLLF $PHUFDQ: WK +,9 $3$: + FRP P XQW VR DGDSWDQG HYDOXDVH VIKH
DSSIRSUDWIQHW DFFHSVDELOW DQG IHDMELOW RI D VMWIRQ  Z HHN 6 RFLDOMOAFH
2 UHQMG ) DP LO ,QIRWP HG VHO P DQDJ HP HQMOQWUHQARQ VR SLRP RV KHDOK DP RQJ
$3$: + LQ6RXKHUD & DA RWID SDUMFXDW 2 IDQIH FRXQAHY 62),$$  7KH VFLHQM LF
SWHP VH LV VKDWS 3$: + H[ SHUHQFH Vi WP DVWF EDUIHLY LQ KHDOWFDUH GH@YHY DQG
SRAFIHV HVXOUY LQ SRRUKHD@K RXVFRP HV $GGIMRQD@ HJ DUGGIW Rl HVKQLFLW
$3$V RIWIQ SURUM] H VIKHLU UIHVSRQUELAMHV VR VKHLU | DP LOHV RYHUWKHLURZ Q LQGLYLGXDO
QHHGV 2 XUK\ SRVKHWV LV VKDW$ 3$: + Z LASHUFHLYH 62 ) ,$$ DV DFFHSVDE®! | HDME®
DQG DSSWRSUDW DQG D | XWUH WXG\ Z LAGHP ROMDWA 62 ) ,$$ P D\ EH XVHG \R

SWRP RV | DP L® VXSSRUN GHFUHDVH ViKH HI THFW Rl \WUKFWKWDOWDFVP DQG +,9  IHDWAG
WP D DQG DFKIHYH EHWHURXVERP HV 1Q $3$: + 7KLV WXG\ DGGUHWHV ViKH FUMFDO
QHHG VR RSWP 1] H DQ LOMUWHQARQ VR SURP RV VHO P DQDJ HP HOAMN.GY DP RQJ $3$: +
E\ P XODQHRXV® DGGUHWLQ) ViKH UHD@W DQG HI IHFW Rl VMKFVKDOWFLWP DQG

GLVFUP LODVIRQ DI DLOMS 3$: + IIRP ERVK ViKH P DLOWMHDP 8 6 VRFLHW DQG WMH $3$

FRP P XQWHV

" IUHPVRU & HQMUI RU+HDAN. ( TXIW 5HVHDUFK DQG $ WRFIDW 3UR HWRU' HSDWR HQWY
R +HDO 6FIHQFH & DORWID 6\VIW 8 QYHWW / RQ) %-DFK

+9 67 G6WDWILE ,P SBP HQEMRQ6SHAIDOMW RQY) %DFK' HSDWR HQAR +HDAN
DQG +XP DQBHYEHV

+HDAON ( GXFDWRQ 2 XWHDFK 6 SHFIDOM&: RRUEICDVRU & HQMUI RU+HDAM ( TXW
SHVDUWK

1SFTFOBUPO 5JNF P SBIP HQAQJ D & RP P XQW HQI DIHG ( TXIW $ SSWRDFK VR
,GHQW \ %DUIHWY DQG ) DFLOVIDVRLYY VIR VIKH 3 3 & DUIH & RMOXXP 1Q/RQJ %DFK &$



1SFTFOBUPO 4VNNBSZ 7KH WXG\ DLP V VR DGGLHW VIKH +,9 HSLGHP LF E\ P SIRVLQJ
343 @N\DIH XSVDNH DQG IHMQURQ DP RQJ %IFN DQG / DY VDP H J HQGHU BRI

P HQ WDQW HQGHUZ RP HQ DQG RVIKHUJ HQGHU GLYHUH SHURQV LQ/ RQ %HDFK & $
7KLV LV D P L] HG P HMRGV WXG\ GHWLJ QHG VR H[ S&RWH EDUIHWY/ DQG | DFLAVDVRYY VR

HQJ DJ HP HOMD®RQI VKH 3 3 FDWH FRQWQXXP | LRP VIKH YIHZ SRIQW RI FRP P XQW

P HP EHW/ DQG FXUHQADQG SRWMIQADO3 Y 3 SWRYLGHW/ ) LQGLQIV Z LALQI RWP VIKH
IRARZLQ  WH/RQJ %DFK +,9 67, 6WDWAJLF 3MQ D FXOXWA@ DSSURSUDWA
34 3 HDGLQHW DQG | DFLOVDVIRQ VRRO DQG  LOMUHQURQ RSSRUXQMHY VR EH
WXGLHG LQ I XWWKUH UHVHDUFK

03" - 4&5 1"/ & 10-*$: * 1" $5

3K\ MELDQ$WIWEBQN: DA +HDEMFDUH & RERIWRQDQG 0 HP EHU & +,376 &RP P XQW $GYMRY
YRDUG &RP P MRHU/$ &RXQN+,9 &RP P IMIRQ

3K 6\WGHOMB&/$ / XWNQBFKRRCR 3XEQF $11DILY ' HSDWR HOAR 6RFIDQ HIDUH & HQMUIRU
WH6WG R : RPHQ

1SFTFOBUPO 5JMNF +,9 DQG VKH & DUFHWDO6 VIDVA 5 HVHDUFKLQJ (|1 HFW RQ +HDOK
2 X\WWRP HV

1SFTFOBBUPO 4VNNBSZ 7KLV SDQHOZ LAWKDWH ELRDG SHU/SHFVIYHV RI & +,376
&RP P XQW $ GYVRU 9&RDUG P HP EHUDQG FRP P XQW SDUAPHW HQJ DI HG LQ & +,376
3,& Z RINVR DGGLHW GLVSIRSRURQDWM KHDOK RXVERP HV DFLIRW FRP P XQWHV

HQJ DJ HG E\ FDUFHWDOW WP V' 3DQH@MW Z LAHXFLGDW SDVKZ D\ V | RUUHVHDUFKHLY
VR EHWIHUFDSWUWH VIKH HI | HFW Rl FUP LQD@] DVIRQ RQ KHDOK RXVFRP HV

03" - 4&5 1"/ & & &* 1-& & 5" 5*0/
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SWRADW SIRIHWRU 8&/$ * HSDW HQAR ) DP 1O 0 HAFICH

1SFTFOBUPO 5JUF ,P S®IP HQMRQ 6 WDWAJ LHV VR 3URP R ( TXLVDE®
' IWHP LODMIRQRI /RQI $FIQY LQWFVIDE®! 31 3 VIR %DFN / DUQR 0 60 DQG
7WDQVI HQGHU: RP HQ LQ/ RV $ QI HBIV

1SFTFOBUPO 4VNNBSZ 7KH SIRMIFWZ LAKRWY  LQI RUP DVIRQDO HGXFDVIRQDO
FRP P XQW Z RUINVKRSV VR SIRYIGH XS VR GDW! DQG LHGIYDQMQ RWP DURQRQ/$, 3 3
VR SWRYLGHW P HGLFDODQG QRQ P HGLFDO VKDWWVHUYH %MFN /DWQR D 0 60 DQG
WDQVJ HQGHUZ RP HQ DQG SRWQUDOFRQUXP HY/ $ GGIMIRQD@  ViKH SIRMIFWZ LA
GHYH®S D FRP P XQW GHUYHG DQG FXAOXWD@ DSSRSUDWA VMDWIAI LF P HWDJ LQUJ
JXLGH VR | DFLAVDVA RQIRLQJ GLWHP LODVIRQRI /$, 31 3 LQI RUP DVIRQ VR RXUI RFXVHG
SRSX@MVRQV Rl SIRYIGHW DQG FRQUXP HWY/

SRWERARIDG HMADUFKHU 8 &/ $ ++,33 / XWWQ6FKRRCR 6 RFIDQ  HIDUH



$WMEBQABUWR HWRUR & @FDCBKDUWP DR\ 86& 6 FKRRORI 3KDUWP DR\

1SFTFOBUPO 5JU0F  3KDUP DFMWGHAYHUHG 34 3 DQG 3( 3 LQ VKUHH KL K
SURUW ( +( FRXQAHVIQ&$ /RV$QIHGN 5LYHUAGH DQG 6 DQ %4HUDDUELOR
&RXQUHV  $Q RYHWHZ

1SFTFOBUPO 4VNNBS ) RUKLY SIHVHQDMRQ Z H Z LWSWIRYIGH D VKRUAMRYHUYLHZ
Rl RXUSWIRSRWHG SIRMIFVWWKDWEXL@V FRP P XQW FDSDFIW VR EHWHUH[ DP LOH ViKH

| DFLAVDVRRY DQG EDUIHUY/ VR SKDWP DFLIWV | XURQMWKHG +,9 VHULFHV LQ VHBIFWSURUW
DWHDV Rl 6 RXVKHWD & DA RUQLD

&(2 DQG) RXQEGEHUSWPIQ) 0 ICRUIMHVS$ I DIQMS CAFWRODQG' IMHDVH $0 $$' QAWM

3UR HWRULQ SHMGHGFH ' HSDWR HQAR! 3 FKIDW DQG UREHKDYIRIDGBFIHGFHY ' DMG* HIHQ
6FKRROR 0 HAFICH 8&/$

1SSTFOBUPOSJNF +DXVRI & + 2 3 &KRRVQJ +HDOK\ 2 SMIRQV IRU
SWHYHOMRQ 3Y 3

1SFTFOBUPO 4VNNBSZ ) RUWLY WKG\ ZH SWRYIGH D S@MQ RQ VKH HTXIW | RFXVHG
DSSWRDFKHV DLP HG DWRSWP ] LQJ HQI DJ HP HQARI \ RXQJ %DFN/* %74  LQGLYLGXDY
DFLRW ViKH 3 3 FDWH FRQAQXXP E\ SDUQHUQ) Z VK +RXVH  %D@& RP P XQW

+ 9% P HPEHW XMQJ VRFIDOZ RN JXIGLQJ SUQFLS®IV

SWRFIDW 3UIRIHWRU HSDWR HOARI +HDAM 3RTA DQG 0 DRI HP HOQW) HOIQ) 6 FKRRORI 3XETF
+HDOM 8&/$

3R HWRUR 0 HAFICH ' IMMRQR ,QHPWRXY' MDVH ' DMG* HIHQBFKRROR 0 HAFICH 8&/$

1SFTFOBUPO 5JWF  7KH LOFHQAVHV | RUSWIHYHQURQ WXG\ 7,36 ) LODQFLD@®
LOFHQAM] LQJ \WUDVIAJ LHV | RU+,9  SUHYHOARQ LQ KLI K LOFLGHQFH SRSX@WRQV LQ/ $

& RXQW

1SFTFOBUPO 4VNNBSZ 7,36 LVD WHFHQW® | XQGHG SIRMIFW DQ ( QGLQI WKH +,9

( SLGHP LF VXSS®IP HOMR &+,376 VKDWLY XVLQJ D P Lf HG P HWRGV DSSLRDFK VR
XQGHUMDQG KRZ EHWWR GHWJ Q DQ LQYHWIO DVIRQDOI LQDQFLDOLOFHQWYHV SURJ WDP | RU
3 3 XVH DQG +,9 SIHYHQARQ DP RQJ \RXQ) /DVIR %MFN DQG $1UFDQ $ P HUFDQ
FLVI HQGHUP HQ Z KR KDYH VH[ Z WK P HQ LQ 6 RXVIK / RV $ QI HBIV 7KLV LHSUHVHQW D
FRADERWWYH IHVHDUFK HQGHDYRUEHVE HHQ LQYHWWO DVRWY/ DWB &/$ $3/$ +HDOK

. HEAHW DQG' +63 DQG DLP VVR JHQHWDWA SROF\ DQG SWRIWDP  IHBIYDQMOWLI KW
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10 45&3

$WRFIDM 3URWPVG FLHQAKN  HSDWR HOAR * HHDQQMIDAD HAFIGH DQG +HDEM 6 HYEHV
SHWDUK 8&/$ ' DMG* HIHQBFKRRCR 0 HAFICH

1SSTFOBUPO 5J\F 0 RELM ( QKDQFHG 3WIHYHQURQ 6 XSSRUW $SS ' HMJQIRU
3HRS® / HDYLQY -DLO

1SFTFOBUPO 4VNNBSZ 7KLV LV D SIRMIFWZ KLFK UHFHLYHG | XQGLQI DV SDUARI ViKH
&+,376 0 HQMRWIHG 3LEBRW+ IDQWBWRIWDP W RFXVHV RQ D SRSXMWRQ DWKLI K
UWIRU+,9  \H[ XDODQG J HQGHUP LQRUMHV Z VK D UHFHQAWKLWRY R
LOFDUFHIDVIRQ DQG VXEWDQFH XVH DQG DLP V VR J DVKHU T XD@VDVYH GDVID RQ VIKH
ZD\ VKH SRSXMVRQ HQI DI HV Z WK P RELB! WFKQR®RI\ VR DGGLHW KHDOK DQG
VRFIDOQHHGY : H X\VH DQ LP SGIP HQDWRQ VFLHQFH | DP HZ RN FHQWAUQ) DURXQG
KHDOK HTXIW VR J XLGH GDVID FRGH{FVIRQ

10 45&3

5$1' &RSRIMRQ ' RARDGBWCHQN3DWEHHS5$1" * UDGXDW 6 FKRRO

1FTFOBUPOSINF $ FKION$ RXG 4 XDAVDWYH 6WXG\ VR ,P SLRYH & RSLQU Z WK
' VFUP LODVIRQ DQG 5HGXFH +HDOK ' LVSDUMHV DP RQI %DFN 6 H[ XDOO LORUW 0 HQ

1SFTFOBUPO 4VNNBSZ FKION$ XG> LV D SIRFHWHV FDQ DGG GHSVKK VR ViKH
TXDQUWDVIYH DQG TXDAIDVIYH UHVHDUFK DQG J LYHV GLP HOMRQ VR VKRXJ KWSURFHWHV
DQG EHKDYLRWDOWHVSRQVHY 7KHUH DUH D YDUHW RI WXGLHV GRRNQJ DWAIDFN VH[ XDO
P LORUW P HQ DQG LOMUHFVIRQD@WSV P SDFWRQ P HQMDOKHD®K DQG WM P D

KRZ HYHU VKH\ GR QRWFRP ELQH S7KIQN $ BRXG> Z VK VHO IHSRUMG GLVFUP LODVRQ

| RUD EHWHUXQGHUAMDQGLQI RI ViKH LP SDFWRI GLVFUP LODVIRQ DQG WO P D RQ

P HQDOKHDOK DQG FRSLQI P HFKDQ\WP V

10 45&3

3RWERAR DS HVHDUFK ) HBZ 1 HXURFLIHGEH QMMM ' HSDUWR HQAR 3\ FKIDW DQG 0 HQEO
+HD@Y 8QHMWR &DSH7RZQ

1SFTFOBUPO 5JU0F $WRFIDVURQ Rl FRP ELOHG DQUHWRYLLDOVKHWDS\ Z LV DOMLHG
EWLQ | XQFVIRQ DQG FRJ QVIRQ G\ M XQFVIRQ LQ SHRS®! Z LViK +,9

1SFTFOBUPO 4VNNBSZ 1HXWRFRI QWNH LP SDLLP HOMQ MHUWBIHVRI +,9 LV
FRP P RQ DG WUDRFFXU/ HYHQ LQ FROARGBIG +,9 LQI HFVIRQV Z MK FRP ELQHG
DOAHWRYLLDOWHWDS\ F$57 7KLV SURMHFWDLP V VIR GRRN DWVKH DWRFLDVIRQ
EHVEZ HHQ EHLQ) RQ F$57 Z LViK EWDLQ | XQFVIRQ DV Z HEDV Z VK FRJ QWAYH

SHU RWP DQFH LQ SHRS®! Z VK +,9



10 45&3

QA XDCHHHDUFK & RRUECDWRU YHQHWEIUH XP DQ6 HEHV

1SFTFOWBUPO 5JNF ' HVGH VX SHUHFWYD ,QFOMYIW DQG 5HWHDUFK & RP P XQW
$GYDRU ¥RDUGV LQ 7WDQVI HQGHU 5 HVHDUWFK

1SFTFOBUWPO 4VNNBSZ 0 HHQJ V VR LP SLIRYH UHVHDUFK DERXWKHLU
FRP P XQMHV ®IDW DQG EH SDUARI VIKHLUUHVHDUFK - BIDUYQ DERXVWUHVHDUFK
GHYH@RSP HQW DQG FUHDWW LOFOAMYH DQG VWKWIG SURJ WDP V | RUVIKH VWDQVJ HQGHU
FRP P XQW

10 45&3

SRWERARIDO HBZ 6DQ" IHIR 6w 8 QYHWW 8 QYHMW R &DORWID 6DQ" IHIR -RQN
7 SWRIWP

1SFTFOWBUPO 5JWNF  ( YDODWY ViKH LHOVIRQWKLS EHVE HHQ KD] DUGRXV D&RKRO

XVH DQG LOWP DV SDUAPHU YLRBIQFH DQG 3 3 XVH LQ SUHI QDQMDQG EWHDWIYHHGLQ]
Z RP HQ DWKLJK UMWNRI +,9 LQ&DSH 7RZQ 6RXVK $1UFD

1FTFOBUPO4VNNBSZ +,9 SHUQDVIDODGRKROXVH DQG LOAP DVIA SDWQHU
YIRGIQFH ,39 HSUHVHQWD i QGHP LF VMDWSLRGXFHV D WHP HQGRXV SXEQF KHDOK
EXUWEHQ | RUERWK P RKHUDQG | HWKV LQ 6 RXVK $1UFD & RQWA[ VXD LQJ GUYHW/ R
DERKROXVH DQG UMWN | DFVRY/ | RU,39 DP RQJ SUHI QDQAMDQG ELHDWVHHGLQ) Z RP HQ
DQG KRZ DEFRKROXWH ,39 YLIFVIP 1] DVMIRQ DQG RVIKHU VRFLDOGHWALP LODQW Rl KHDOK
H[ SHUHQFHG E\ 6 RXWK $ 1 UFDQ Z RP HQ LQ OXHQFH GHFLVIRQ P DNQJ  DLRXQG 3 3
XVH Z LaOSIRIGH FUVFDOLOWLI KMLQVR SRVMQUDOSRLOW Rl LOMUHQURQ VR DGGLHW
VIKHVH LOAMUHFQD KHDOK DAXHY . H TXDAYDVIYH® H[ SGRUHG VIKHVH VIKHP HV

DP RQJ SUHJ QDQWZ RP HQ DWKLI K UMNRI +,9 LQ HFVIRQ Z KR LHSRUMXAMQI DFRKRO

DQG RUH[ SHUHQFLQ) LOAP DV SDWQHU YLRGIQFH GXUQ) SUHI QDOR\

10 45&3

BXSHYMQ) ( SIGHP IRBI MM RV$ QI HBV& RXQN' HSDUWR HQAR 3XEQE +HDEM ' IYMRQR! +,9
DQG67 3WRIWDPV

1SFTFOBUPO 5JWF ~( QGLQJ WiKH +,9 ( SLGHP LF™Q/RV $ QI HON & RXQN +,9
' IDJQRVHV $P RQJ & @HQW 8 W] LQJ ) LHH O DLBIG +,9 6HD 7HW. LW

1SFTFOBUPO 4VNNBSZ $VDQ HP HU LQI WADWAJI\ VR H[ SDQG +,9 VALY
DYDLDELOW VHO WML FDQ H[ SDQG VFIHHQLQI DFFHW VR SHURQV Z KR P LI KW

H[ SHUHQFH EDUIHW VR DFFHWLQ) KHDOK FDWH 6 LQFH / RV $ QI HOV & RXQW
KDV SWRYLGHG | tHH +,9 VHO VIAVWNW VKRXJ K ViKH P DLOVR VD) HWAG UHMIGHQW' 2 QH
WLG Rl SHRS® Z KR RUSHWHG D NWWMHSRUMG QHYHUWMALY |RU+,9 EHIRWH DQG

Rl SDUAFLSDQW KDG DQ +,9 GLDJ QRWV Z VKLQ RQH \ HDU



10 45&3

* UDGXDW 6 \WWGHOAB &/ $ ' IMMRQR 3RSXOMRQ%-KDYIRUDGH HDAK

1SFTFOBUPO 5JMF ([ SHUHQFHVRI WH &2 9,  3DQGHP IF $P RQJ 4 XHHU%DFN
0 HQLQ/RV $ QI HBNV 5HIGIFVIRQV I RP D 9 LLIXDO/ IMMQLQ) 6 HVWIRQ

1SFTFOBUPO4VNNBSZ 7KH &) $5 +HDOK ' LVSDUMHV & RUIH FRQYHQHG D YLWXDO
QMAQQ) VHWIRQ Z LK TXHHU%DFN P HQ AMQJ LQ/ RV $ QI HON VIR GHVFUEH VKH

P HDQQIV RI D VKDWHG @QYHG H[ SHUHQFH DV Z H@DV ViKH MKDVIRQV FRQGIMRQV DQG
FRQW[ W VIKDWDUH SDUARI VIKH @QYHG H[ SHUHOFH RI SDUAFLSDQW  7KH FXUHQWMAXG\

Z DV GHWJ QHG VR EHWIHUXQGHUMDQG ViKH H[ SHUHQFHV RI TXHHUY%DFN P HQ LOFOXGLQJ
H[ SHUHQFHV DWRFLDWMG Z ViK VHLU VH[ XDOP LORUW DQG WDFH RUWDFLDQ@ HG LGHQMHY
GXUQ) WH &2 9,  SDQGHP LF

10 45&3

* (IDCXDWM 6\YGHUNBHWDIFKHU 8&/$ ) IHTIQ) 6FKRROR 3XETE +HDWM  ( SIG-PIRBJ\ 8&/$
6HP HQQWADAM & HQMUI RUS. RP P XQW +HDAOX

1SFTFOBUPO 5JUF  %DUIHWY/ VR 31 3 LQWDWRQ DP RQI DWUMWN \ RXVK LQ / RV $ QJ HBIV
DQG 1HZ 2 UBIDQV

1SFTFOBUPO 4VNNBSZ +,9 3 3 XSVDNH DP RQ DGRBMFHQW DQG \ RXQI DGXQV
WHP DLQV ®RZ SWRP S WHVHDUFK DQG LOMUHQARQY VIR DGGLHW EDUIHWY/ VR 3 3
LQMDVIRQ Z WK DI RFXV RQ H[ SDQGLQU 3 3 DZ DUHOHW DQG NQRZ BIGIH ,Q VKLV
DQDOMY GDVD [ LIRP D WXG\ Rl VKH $ GRBIVFHQW +,9 0 HGLFLOHV 7UDOL HVE RN $ 71
Z DV XVHG VR LGHQW\ RWMHUXQGHWOLQ) DQG RIVMQ RYHURRNHG EDUIHW/ VR 3 3
LOMDVIRQ DP RQJ WWKLY SRSXMMRQ DQG KRZ VKHVH EDUIHWY FKDQUJ HG RYHUWP H

10 45&3

* IDGXDW 6\MGHOANS QYHYIW & RBUH / RQGRQ , QUMM | RU* GEDGFHDEM

1SFTFOBUPO 5J0F 4 XDOVDVIYH WXG\ Rl LOMUHFMRQDOWIWO P D Rl +,9 DQG RVKHU
P DU LD HG LGHQWMAHY DP RQJ Z RP HQ @QYLQJ Z VK +,9 1Q,QGLD

1FTFOBUPO4VNNBS : RPHQ@WLQ Z WK +,9 FDUY D GLVSLIRSRWRQDW EXUGHQ
R +,9 WP D HVSHFLD® LQ FRXQMHV Z KHWH J HQGHU GLVFUP LODVIRQ LV LDP SDQW

© RP HQ Z KR KDYH DGGLVRQDOP DU LQD@] HG LGHQMMHV RIAQ H[ SHUHQFH Z RUHGQHG
YIRBIQFH DV D LHVXO\VRI P XSG WIO P DV 7KH QDWUWH Rl VKLV YIR®IQFH FDQ EH

VWP SRWDOLQ QDVXWH DV VKHH LV D LHGXFWRQ LQ HQDFVAG DQG LOWALDDA] HG \WMIO P D
RYHUWP H



10 45&3

3K 6\WGHQMBFKRROR +HDOK 6FIHGFHY SQYHMWR ' XQGHH

1SFTFOBUPO 5JU0F $GXAOV LY DQG <RXQJ : RP HQV H[ SHUHQFHVRI +,9 1Q WKH
FRQMW[ WRI SDVWIDUFKDOFXOXWH LQ 0 XUHZ D =P EDEZ H

1SFTFOBUPO 4VNNBSZ 7KLV SIHVHQDVRQ SUHVHQOW ViKH SHWRQDO IHIVRQDODQG
VRFLDOH[ SHUHQFHV Rl @QYLQJ Z VK +,9 DP RQI WWIKH DGRBIMFHQAJ LLEY DQG \ RXQJ
ZRPHQ $* <:  7KH WHVXQV Rl VKLV WXG\ LQGLFDWAG VKDWGHVSIVIA EHLQJ

GIM IDQFKIVHG E\ +,9 $* <: GHP ROMDWHAG DJHQF\ DQG IHVLAHQFH

10 45&3

" HARUZ | <R 3WRIWDP V & RGH 7THGH®RQ

1SFTFOBUPO 5JWF & RGH 7HQGHURLO ( P SRZ HUQJ %DFN <RXVK 3LRJWDP 3LRYLGHV
,QFHQAYHV $ QG SHVRXUFHV VR $ GGLHW +HDOK ' LVSDUMHV LQ 6DQ ) IDQFVFR & $

1SFTFOBUPO 4VNNBSZ 5KURXI KRXWWKLY Z RIWKRS  ViKH DXGLHQFH Z LA)®IDLY KRZ
1 RQSWRI LW FDQ HI | HFVIYH® SLRYLGH WHVRXUFHV DQG VROWRQV | RUVKH FRP P XQMHV
VIKH\ VHUH VURXJ K SWRIWDP P SGIP HQMMRQ 7KURXJ K WMH ( %< SWRIWDP SWRFHW
WXGHQW DWH LOFHQAM] HG VR SDUAFLSDWM LQ VIKH GHYH®RSP HQARI ViKH SLRIWDP E\
SWRYIGLQ | LODQFLDORSSRUMQIMHY VKURXI KRXWWH ~ Z HHNV : VK D GLYHUH | XQGLQU
VRXUFH (%< FRKRUM XQGHG VHQ LOWLDY DW SHUWXGHQADQG VIKLHH

| HQRZ \/ DW SHUWXGHQW $ XGLHQFH P HP EHWY/ Z LAKDYH GIDUOHG E\ VIKH HQG
Rl VKH SUHVHQUDVIRQ KRZ VIR GHYHRS HI | HFVIYH SURJ WDP V VKURXJ K DGYRFDF\ DQG
SWRI WP GHYHRSP HOWDQG LP SGIP HOMVRQ VR KH® DGGUHW KHDOK GLVSDUVIHV LQ
VIKHLUFRP P XQUAHV

10 45&3

3K 6\MGHQNB&/$ ' HSDWW HOAR 6RFIDQ HIDUH / XWNQBFKRROR 3XEQE $11DILY & HQMUIRU
WH6EWG R : RPHQ

1SFTFOBUPO 5JWNF  7RZ DUGV - XWIFH & HQWALHG ) XVKUHV LQ 7WDQVI HQGHU'5 HVHDUFK
&RP P XQW ' UYHQ QW KW | RU5HSDLUQI DQG ) RU LQI 6 WRQI HU$ FDGHP LF DQG
&RP P XQW 5HDWRQV

1SFTFOBUPO 4VNNBSZ 5REXVDI HI XDUEV DJ DLOMH] SRWVIDVIYH RUKDLP | XO
LHVHDUFK SIDFVIFHV LHDVIAG VR WDQVJ HQGHU J HQGHU H[ SDOVMYH DQG LOWAUH]  7*
FRP P XQMHV KDYH QRW HWI X@ EHHQ DUAFX@WAG P XFK G i VWP DVFDQ@

LP SGIP HOMG LQ LOMMARQDOVHWIQI V 7KLV SUIHVHQUDVIRQ RI | HYY UHI GIFVIYH LOWLI KW
ILRP SKDWH RQH TXD@VIDVIVH LOMUYIHZ V RI DQ RQIRLQ] FRADERWMRQ EHVE HHQ
WHVHDUFK XQLYHUAMHV DQG 7* , FRP P XQWHV LQ & D@ RUQID VR H] DP LOH IHVHDUFK
SURUMHY HVKLFDOFRQUGHWDVIRQY DQG RSSRUXQMIHV VR | RWHIU J LHDVIAU
IHOMRQWKLSY DP RQJ 7* , DQG DFDGHP LF IHVHDUFK FRP P XQMHV
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: H DSSWHFLDWM & +,376 GIDGHUKLS P HP EHW/ DQG SDWQHLY | RUYRXQWHUQI VIKHLU
WP H VR KHGS Z LK VRGD\ V FRQIHIHQFH @ H VKDQN VIKH NH\ QRWA VSHDNHUI RU

HI I HFVYH® VHWAKQU VKH WBJ H | RUMKH FRQIHUIHQFH  DQG VIKH SRWIUDQG RUDOVHWIRQ
SUHVHQWALY | RUMKDUQJ VIKHLUUHP DUNDE® LHVHDUFK Z VK XV H Z RX@ @N\H VR VIKDQN
WH & RQ HIHQFH 3@QQLQJ & RP P WHH | RUVKHLU FRXQUBIW KRXWY/ LQ SMQQLQI DQG

RUW DQJ LQJ VKLV FRQ HIHQFH QDP HO ' DP LGR® -RM\ HP L 1 RW HHVD 0 LEXWD DQG

' DADV 6Z HQGHP DQ : H HTXD@ DSSWHFLDWA VIKH & +,376 WDP 8\ HQ. DR ( QUTXH
6DQFKH] ( ®IQD 5RVHQEHU & DUYRQ DV Z HEDDV 8&/$ ,7 | RUVKHLUVXSSRUMRZ DUGV
P DNQJ ViKH FRQ HUIHQFH D VXFFHW @ H Z RX@ DOR @\H VR VIKDON VKH & +,376

IDFXQV &RP P XQW $GYIVRU Y%RDUG DQG YRXQWAHU LHYLHZ HWY | RUVKHLU FRQUQXHG
VHULFH LQ WHYIHZ LQJ DQG SIRVIGLQJ | HHGEDFN RQ ViKH FRQI HUIHQFH DEVADFW : H
VKDQN VKH NH\ QRWW VSHDNHUI RUHI T HFVIYHO® VHWARD ViKH WIRJ H | RUWH FRQI HUIHQFH
DQG WMH SRWIHUDQG RUIDOVHWIRQ SUHVHQAALY | RUVKDUQI VKHLUDP D] LQJ UIHVHDUFK

Z VK XV VRGD\

$0/ 5% 64 ( &6$" 50/ $3&%5

7KLV | (HH FROAQXLQI HGXFDVIRQ WDLQLQJ LV DYDLIDE® VR QXUHV DQG P HQIOKHDMK
SWRYLGHW/ 7KLV DFVYIW KDV EHHQ S@QQHG DQG LP SGIP HOMG E\ & +,376 DQG WKH

/ RV $ QI HOIV 5HILIRQ 3DFLLF $,' 6 ( GXFDVRQ DQG 7WDLQQ) & HQWMU /$ 3$( 7& DQG
| RORZ HG VIKH DFFUHGLYDVIRQ WHT XLLHP HQW DQG SRQFLHV Rl VKH & D@ RUDLD %RDUG

Rl 5HJ DWAMMLHG 1 XUAQ) DQG & DA RWID %RDUG Rl %HKDYLRUDO6 FLHQFH

7KH 3DFLLF $,' 6 ( GXFDVURQ DQG 7WDLQQI & HQWAU—/ RV $ QI HBIV $ UHD LV
DFFUHGLVAG VR SWRYLGH VKH | RERZ LQ) & ROAOXLQ) /&6: DQG 0) 7 ( GXFDWRQ

& LHGLW & RXUHV P HHWWKH TXDQ@ LFDVRQ | RUD P D[ LP XP KRXURI FROAOQXLQJ
HGXFDVIRQ FLHGIW RU/0) 7V /&6: V /3&8&V DQG /( 3V DV IHTXWHG E\ WiH

& D@ RWID YRDUG Rl %HKDYLRWDO6 FIHQFHV 3WRYIGHU 3& ( & ROOXLQ]
1XUAQI ( GXFDVRQ & LHGIW & RXUH LV DSSWRYHG |RUD P D[P XP Rl FRQIDFW
KRXUE\ WKH & D@ RUQID 9RDWG RI 5HI IMMHG 1 XUAQ)  3LRYLGHU

51 BAL 2PV @PSBUWFCEXH U JI DPOE3-COF

& RQ HUIHQFH UHVRXUFHV Z LGDEH DYDLIDE® SRWFRQ HUIHQFH RQ VIKH FRQI HUHQFH Z HEMVIA



