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Q WH ( &0 , Z DVRQWH P RYH P RUH WDQ HYHU
RU DQ LQJ) HYHQW DRUIRW/( XURSH ) LRP RXUZ RWN KRS RQ

P LORUW @QJ XDJ H P HGID LQ/ DIMID VR WH 6XP P HUBFKRRAQ
%ADADYD [URP DDMGH HHQADWAH 8 1 ) RXP RQO IQRUW
MXHVIQ* HQHYD VR DQ DFDGHP LE FRQHUHQRH 1Q VBO \WH
&HQAH P DQEICHG DWKO LOMDARQDCSUHVHGAH $ ®QJMCH
SUIRGXAQ) KLIK TXDONV UNVHDURK Z H UHP DIQHG DPAYHD
HQJ DI HGL \KDSIQ) GHEDMV IQRWP IQ) SRIA DQG

VIAHQI WHQQ) RXUFRQUHPARQV Z WK P LQRUW FRP P XQWHV
SIDFMARGHY DQG GHAMRQ P DNHW/DIN H$ VZ H UHHBPARQ
WH SDWA HDU RXUFRP P VR HOAIR | RWMUQ) GIDRJ XH DQG
DGYDCAQJ P IQRUW W KW UHP DIQVDVVARQ) DV HYHU

7KL\ HDUD®R P DUNHG D P DRUMMS |RIZ DUG LQ RXUSRTR
HQJI DJ HP HQW( &0 , H SHWFRQMEXWG \R 2 6&( DQG
&RXCACR! ( XURSH IQWDAYHY KHTG GVAXAWMRQVZ W * HP DQ
DQG 6HUELDQ DXWRUMEV DQG DGYDQAHG NH UMVHDURK WHP HV
XK DVP LQRUW @Q) XDJ H P HGID \RAR HARQRP IE
SDWASDARQ DQG WUMRUDOHD J RYHUDQFH $ N VXFRHW
Z DVWHOXQFKRI 3/85,/,1* 0 (' ,$ DIRXU\ HDU&2 67
$PARQGBGE\ WH ( &0 , ZKIFK Z L@GUYH FXMQ) HGJH
UHVHDURK RQ @QJ XDJ H SOUDDNV 1Q ( XURSHB/

HYROIQ) P HGID OQGVDSH

' H\VSIW RXUH WIQUYH [QMUDWRQDCHQ] DI HP HOAMWH ( &0 |
UHP DIQHG GHHS® LRRWG LQWH' HQP DN * HUP DQ. ERWGHU
UHJIRQ P DIQMIQIQ) WARQI WAV Z IW UHJ LRQDCDXWRUMEY DQG
P IQRUW RU DY} DMRQY ) IRP SRR GMVAXWMRQVVR UHVHDURK
IQWDAYHY RXUZ RUN 1O WH UHJ IRQ UHQ RUAHG WH P SRUWEGRH
Rl EUGI Q) VAKROWKLS Z IW SUDPAWFH 7KH 6R] LROQI XIVAN GHV
1 RUE UHMVAKHQ Z RUIWKRSL RQH Rl WH P RWLI QUIFDQW
DFDGHP IF J DINHUQ) VRQ 1 RUK ) UMD QQ GHFDGHWL. Z DVIMW
RQHH DP S®IRI KRZ WH ( &0 , FROAQXHV\R | RWMUGID®RI XH
DQG AHQI WHQ P LQRUW FRP P XQUWHV DAKH GFDOBIYHO

© W P DUNQJ RCH R RXUP RWAHYHQAKXO, HDWY/\ HWAKH
(&0 , FROMXHVVR EUGIH UAWVHDURK SRIA  DQG SUDPWAH

/ RRNQ) DKHDG Z H UHP DQFRP P WHG VR HQUXUQ) WDW

P LORUW SIRWPARQ WD, VDWIMH FRUH Rl ( XURSHB/ GHP RADAF

DJHQGD EUQI Q) RXUH SHWWH VR ERW IOMIDARCDO
LOMMARQY DQG ®RFDCFRP P XQUWAWL Z KHUH P DMAY P RW

9(/12 3(77$,
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$35,/
3UHVHQIMRQ VR * HUP DQ) HGHUDOS XVIKRUMHY

RQ2 6&( +&10 5HRP P HQGGDARQY
6HHP RIHRQSDIH; ;

$8* 867

$ QQXDOBXP P HUGFKRRORQ 1 DARQDO
0 LORUMHV 1Q %4 DAUDYD

6HHP RUHRQSDIH; ;

6(37(0 % 5

: RUNWKRS RQP ICRUW @QJ XDJH P HGD
Q5D

6HHP RUHRQSDIH; ;

2 &72 % 5

| DXQFK Rl WKH &2 67 $ PURQ
3/85,/,1*0 (' ,$

6HHP RUHRQSDIH; ;

129(0 %5
(&0 , MGH HYHOADWKH 81 ) RXP RQ

0 IQRUW ,\WXHVIQ* HQHYD
6HHP RUHRQSDIH; ;

' (&(0 %5

&RQ HIHQAH RQ VKH GLJ M2OADMMRQRI
P LCRUW @QJ XDJH P HGID DWO 1A 9 LJ RQL
6HHP RIHRQSDIH; ;
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$W WKH KHDUW RI WKH (&0, OLHV RXU UHVHDUFK VWUXFV

$OWKRXJIK VRPH (&0, SURMHFWY VSDQ PXOWLSOH &OX\
LQWHUGLVFLSOLQDU\ FROODERUDWLRQ HDFK &OXVWHU
HIHFXWHV LWV VSHFLDOL]HG UHVHDUFK DJHQGD 7KHVH F
ZLGH UDQJH RI VFKRODUO\ DFWLYLWLHYV ITURP KRVWLQJ
OHDGLQJ FRQIHUHQFHV WR FRQGXFWLQJ ILHOG UHVHDUF

SUDFWLWLRQHU QHWZRUNV DQG HQJDJLQJ LQ HGXFD



)(/,; 6&+8/7(
+($' 2) &/867(5

7KH &RQIOLFW B6HFXULW\ &O0XVWHU H[SORUHYV
HVFDODWLRQ G\QDPLFV LQ WKH FRQWH[W RI
HWKQLF DQG UHOLJLRXV FRQIOLFW G\QDPLEYV
DV ZHOO DV WKH FRQGLWLRQV IRU HIIHFWLYH
LQVWLWXWLRQDO FRQIOLFW UHJXODWLRQ ZLWK D
VSHELILF IREFXV RQ WHUULWRULDO DXWRQRP\
DQG SRZHU VKDULQJ ,Q WKH &O0XVWHU
PDGH QRWDEOH SURJUHVV LQ SXEOLVKLQJ
DQG GLVVHPLQDWLQJ UHVHDUFK ILQGLQJV
GDWD FROOHFWLRQ DQG ILHOG UHVHDUFK BQG
HQJDJLQJ ZLWK LQWHUQDWLRQDO UHVHDUFK
FRPPXQLWLHYV

& QMMUKLI KQJ KW

3XEQKIQ) [QGBDGIQ) RX\VBWIQWH I IHTG RI
SHDFH UMVHDURK DQG FRP SDUDAYH SROAFV
HJ  $JJUHWRQDQG 9IRGIQNA-KDYIRURU
5RXVBIG] H+ DQGERRNRI $ XVRADW D IRQ

&RP SBMRQR! 75,&$ 6 GDEMAMDQG XQQQ
QRYHOXWUH H SHIP HONIQP IQRUW
FRP P XQWAVIQ7XUNH
8 NDQH DQG 0 RGRYD

3 UHVHQEMRQ DACDARCDIDQG LOMIDWRQDO
FRQ HUHQRHV DQG RU DQ DARQRI DQ
IOMGMVASTDY Z RUMKRS RQWH UM@OHH
Rl WUMRUIDCDXVRCRP \ 1Q) BIQEXU



63$5. ,1* (9(176
(027,21%/ & ,0$7(6 $1°
&$6&$' (6,1 &8/785%/

;) (17,7<&21)/,&76 63$5.

TKH' )* IXQGHG63$5. SURMFW
OXQFKHG IQ OM WU QUIFEDQM®
DGYDQRHG IW UMVHDURK RQ HWQIF DQG
UHO LRXV FRQ GG\ QCP LEVWIURXI KRXW

$ QRWE®! DRKIHYHP HOAZ DVWH
FRP SGBMRQR! WH 75,&$ 6 GDEVHWD
JURXQGEUDNQI J HR FRGHG UHVRXUFH WDW
P HWEXEX\MD GREXP HONWL J HUQ)

HYHQW DQG VIXEVHT XHQAZ DYHVRI HMQE
XSKHDYDCZ RWBZ IGH 7KLY GDAMANY

H SHAMG VR EHFRP H DQ HWHQADORRARU
UHVHDURKHWY/ DQG SRR P DNHY/Z RINQJ RQ
FRQ @PVEUHYHOARQ 7KH SURMPWXUNHU
VIAHQJ WHQHG W DFDGHP LE FRQAEEXWRQ
E\ SXEQKIQ) DIRXQGDWRQDOMHRY
SOSHUQ$JIUHWRQ  9IRBIQMA-KDIRU
Z W VHYHUDCDGGIMRQDCP DQXVAUSWL
IQFOGIQ) DERRNP DQXVAUSW FXUWHOW®
XQGHU RIQI SHHUUHYHZ 1QKLI K IDQNQJ
XD & DvH WMGLHY DQG \WWMEDO
DQDOVHV YDIGDAQ) \WH SURMPVE/ SUP DY
K\ SRWHVHV DUH QHDUQJ FRP SGMRQ DQG
SUHIP IQDVY 11QGIQI VKDYH J HOHIDMG
\XEWWEQADCDFDGHP LE LOMUHW

7KH UMHDUK DOR H SDQGHG TXDDMRYHD
IQFRSRUDAY) FRP SUHKHQLYH DCDOHVRI
FROPWYH HP RARQVDQG SURMMY
EHKDYIRXW/DP RQJ NH P LQRUW J URXSV
QRWE® WH &UP HDQ 7D/ DQG . XUBV
7KH 1LQGIQ) VKDYH EHHQ DRARYHO

GIMHP LODWG WURX K SUNVHQBAWRQY DV
SURP ICHACDWRQDTDQG IQMEDARQDO
FRQHUHQRHVDQG Z RUNKRSV LQFOGIQ
WH , QMEDARQDB\WGLHY'$ WRADWRQ ,6$
* HHIDCE RQAHHQRH WH , QMUIDARCQDO
3RONFDOBFAHQAH $ WRADWRQ ,36$ 5&
3RONFVDQG ( WQHAW &RARTXIXP  DQG WH
$ EHWI HP HOWKDIWY UHGHQY XQG

. RQ@WRUAKXQ) &RBTXXP $Q
IOMEDY RINWKRS 1Q2 PREHU

SURYIGHG DSOWRWP [RUGMVAXMQY
FKDSWAY/RI DQHGIMG YROP H IRUZ KIFK D
SXEQKIQ) DJ UHHP HQAKDVEHHQILCDDHG
ZIW $P IMEDP 8 QLYHWIW 3UHW

7(55,725,%$/ 6(/)
*29(51$18&( $1°
&21)/,&75(*8/$7,21

Q WH & GMMUDOR P DGH VIXEVWEQADO
SURI UHW1Q IW UIVHDUK. RQ LOQWMIMAWRQDO
FRQ @PWHI XOWRQ WURXJ K WIUIMRUDO
DXVRQRP \ DQG SRZ HUMKDUQ)
DUDPQIHP HQW $ QHZ ZDYHRI H SHW
\XUYH V. FRQGXPMG EHVE HHQ - X® DQG
$ XJI XWWH SDQGHG \WH GDIVARQ
\XEQDARQDGOGHP RADRA QP IQRUW

WHI IRQV $ SDWEXDD P SDPWKO

P IGMRCH Z DVWH IOMODWRCDIDQG
IQMBGLVASEDY Z RIWKRS RQWH
GSHMMHGAH R 7 HUWMRUDGH XVRCRP \ D
KRWMG 1Q) BIQEXU  Z KIFK J QLIFDQW®
VWHQ) WHQHG FRMERUDARQ Z IWIQ WH
* @REDCH XVWRQRP\ 1 HERUN* URXS
*$1* ) XUMHP RUH WH & GOWMU

P SGP HOMG DQ LQQRYDWYH VXUYH

H SHUP HQADIP HG DADWHWQJ SWR
GHP RAUDAF DAYXGHVDP RQ) \WH HWQF
* DX FRP P XQW Q0 RGRYDL
FROMEXWY) GIUHAW® \R SRTA GMVARXUH
RQGHP RAUIDWF UHMIHQAH DQG P IQRUW
W KWERW 1Q0 RGRYD DQG L1Q EURDGHU
FRP SDUDWH FRQM W 7ZRZRINQJ
SDSHWYIWRP WLV @H Rl UHMVHDUK Z HH
SURP 1CHQAD SURVHQMG DNQMIDWRQDO
DFDGHP IF IRXP V IQFGIQ) WH ( XURSHDQ
&RORMXP |RU3RMNFDGEHVHDUK ( &35
DQG WH , QMQDWRCDCB ROWDO A HQAH
$WRADWRQ ,36$ KHSIQ) R \KDSH
RQIRIQ) GHEDWMV RQ HWCQRSROANFY
GHP RADWF J RYHIDQRH DQG FRQ@W
UHVROMRQ



.<5,%$.,723; ,
+($' 2) &/867(5

7KH &XOWXUH 'LYHUVLW\ &O0XVWHU
H[DPLQHV GLJLWDO VHOI UHSUHVHQWDWLRQ
LOQWHUVHFWLRQDO LQFOXVLRQ DQG DXWRQRP\
LQ PLQRULW\ UHOLJLRXV JRYHUQDQFH ,Q
LWV ZRUN EULGJHG WKHRUHWLFDO
UHVHDUFK ZLWK SROLF\ LPSDFW DQG
H[SDQGHG FROODERUDWLRQV DFURVYV
DFDGHPLF DQG SROLF\ QHWZRUNV

& CMMUKLI K@ KW

SXEGDARQRI A LJIMEOO0 IV SHSUHVHQMMRQY
8 QGHUMIQGIQ ( WQR &XOMUDAD 1CRUW
,GHOMV ) RWP DARQ2 QIHBIQ' LI MUGERAHW

& RQAEXWRQWR & RXCACR! ( XURSH
UHFRP P HQGDWRQVRQS , DQG J HQGHU
HTXDOV WURXJ K REVHYHUMAMY

+ RMQ) WH ,QMIDIRQDD  RUWKRS RQWH
/DZ R LYHWW [HDMUQ) WHS81 6SHADO

5DSSRUMXURQO LQRUW ,\WXHV
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Q WH & GMMUH WIQUYHO H DP IGHG
YXQHDEIDAHVIQ P IQRUW LGHQAN

IRWP DARQZ IWLQ GLI MICHQVLRGP HQW
KLY K@ KW FUMFDOMXHV VKFK DV RQIQH
YIFWP [} DARQ DQG GLJ MICH FOMRQ
DIHPWY HWQIE P LQRUMIHV HVSHADD
ZRP HQ 7KLY UMHDUK \ IHTGHG \LJ QULEDQW
SXETDWRQY VIXFK Dv D VAHQMLE DWF®

C LJMIOO LV SHSUMHQMIRQY

8 QGHUMIQGIQ (WQR &XOMUDAD LQRUW
,GHOMV) RWP DWRQ2 QEHDIQ' L1 MIO
6RAHW Z KIFK SUHRVHD DGGUHHG
WH WHRUHWEDOGP HMRQVRI HWQE DQG
FXOWUDCP LCRUMW GLI MIOYIEWP [} DARQ $
\HARQG FRAERWDAYH DWE®! Z DV
SURGXFHG IRPXMQ) RQWH FRGAHSVIRI
GLJ MIOVRGIQAH DVIWDP HZ RUNIQWH

* HUP DQUHI XOWRY FROM WWRP WH
SHYSHPRYH Rl QDARQDCP IQRUMEN 7KH
DUWF®! Z LODSSHDUDWAKH , QMUIDARQDO
-RXUDCRQ' LJ IO D7 DQG* RYHUDQRH

' IHP LODWRQ HIRWLQFOGHG J XHW
GPWUHVDW RHWH 8 QLYHWAW ) UDQNI XUW
8 QYHWW Rl 9D UHX\W DQG WH ( &0 |
6XP P HUBFKRROH | HPAYH® \KDSLQJ
\VAKROWD GIDRJ XH DQG SRR
FROUGHIDARQY\XUWRXQGIQ) GL MIO

P LQRUW W KW DQG SURWIPARQ VIADWAT [HV

17(56(&7,21$/ ,1&/86,21

7 KH & GMMUDGYDQRHG IQMYHPWRCDO
DQDOVHVRI LOHT XDOAAV [P SDRNY
CDWRQDCP IQRUW ZRP HQ $ SURP ICHQW
DFKIHYHP HQAZ DV SXEQKIQ) D FKDSWURQ
6AP LZ RP HQVGL MICDPNMP  Z IMIQ WH
IQORYDWYH FRGPWYH SXEGFDWRQRQ

Q) IQRUW: RP HQ 5LIKWDQG
,QMYHPWRQDOW $JHQR 3RZHUDQG
3DWASDARQ D $ GAMWRQDD \WH & GMMU
DPWYHO FRQAEEXWMG \R SRR

GHYHBRSP HQAKURXJ K HQJ DI HP HQAZ W
WH & RXCACR! ( XURSHV

UHRP P HQGDARQVRQ$ WNIADO

QMM HQH $, DQG J HQGHUHT XDDW
DGYRFDWY) |RUWH LOMI UIDARQRI P ICRUW
SHYSHARYHY 7 KHVH FRP EICHG \FKROUWD
DQG SRIA FRQAEXWRQY QRWE®
HKDQAHG ( &0 , VDXWRUMDAYH YRIFH [Q
[QMYHPARQDCP [CRUW W KW GMVARXUYH

$872120<,1 0,125,7<
5(/,* 286" ,9(56,7<
*29(51$1 &

YXI@IQ) RQSUWHYIRXV UHVHDUK WH & VMU
IOMQULIHG IWH DP ICDWRQR! J RYHUCDQAH
IWDP HZ RUNV DGGUHWQ) P IQRUMW UHDI IRXV
DQG FXAMIDAFOIP V ,Q QREE®I

SWRI HWIQFOGHG HIQQ

P HWRGR®J IFDADSSURDFKHV | RUDWHWQJ
WM UNVSROWHVVR DXVRCQRP \ GHP DQGV

. H RXVBXW IQFOGHG D SURGXPWH H SHW
ZRUWKRS 1Q' HP DINDQG DIXQEQ
SURSRVDOFRRUGICDMG Z W WH' DQMWK
QMW Rl + XP DQ5LIKW ) XUKHUP RUH
WH & GMMUNXFFHWX@ FRQYHCQHG WH
,QMIDWRQDO RUINKRS RQWH/ OZ RI

" IYHMW THDUQ] 1Q GHQAWDOSHDNHLY/
OHWH81 6SHADC DESSRUMXURQ

0 ICRUW \AWXHV 7KIVZ RUINKRS VIOL KW
Z I@EH IHDMUHG LQ DQXSFRP 1Q) HGWMG

YROP H XEWEQWD® HKDQAQ) ( &0 , V
UR®! LQ LOMIDARQDOFKROWD DQG SRR

GMVAXWMRQVRQ GLYHW J RYHUDQRH

(&0 ,$118%$/ 5(3257
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7KH (TXDOLW\ ,QFOXVLRQ &OXVWHU
DGGUHVVHV VRFLR HFRQRPLF
SDUWLFLSDWLRQ LQFOXVLYH HGXFDWLRQ D
EURDGHU HTXDOLW\ PHDVXUHV DIIHFWLQJ
QDWLRQDO PLQRULWLHV ,Q LW IRFXVHG
RQ SROLF\ DGYLVLQJ UHVHDUFK
GLVVHPLQDWLRQ DQG QHWZRUN EXLOGLQJ
LQ NH\ DUHDV

,1&/86,21

O
®

& CMMUKLI K@ KW

&ROMEXWRQV\R 2 6&( SRTA GMVAXWRQVRQ
P ICRUW\RAR HFRCRP LE SDWASDARQ

6XEP MIRQRI DIXQGQ) DSSTIMRQIRUDQ
0 6&$ 6V@I ([ FKDQ HVSURMPNRQ
LCFOMYH HGXFDARQ

(48%/,7<

,QFUHDVHG HQJ DI HP HQWIQ WH HGVRUDO
P DQDJ HP HQARI WH - RXUDCRI ( WQRSROANRY
DQG O LQRUW \MXHVIQ( XURSH - (0 (



,1&/86,21

(48%/,7<

62&72 (&2 120 &
3$57,8,3$7,21 2)
1$7,21$/ 0,125,7,(6

7KH & O\MMUDGYDQRHG IWSRTR DGYMQ)
DQG UVHDUK GAMWHP LODWRQ RQWH \RAR
HFRQRP LE SDWMASDARQ Rl QDWRQDO

P ICRUMHVIQ QFRQMXHG
FRIOERDARQZ W \WH 2 6&( +LIK

&RP P MMRQHURQ 1 DARCDXD IQRUMIV WH
& OOMMUDPRYHD FROAIEXWG \R P XOIS®!
KWK SWRILGIHYHQN 1 REE® $ QGUHD
&AVMRAHD SUMHQMG DADQH SHW
WRXQGWEGI WG 9ICQ) 3HDFH

0 LQRUW <RX\W 1Q & RQ TFPVB UHYHQARQ

( IRWDQG ,QFOMYH 6RAR HARQRP IF
3RTAHV RO RUDQJHG E\ WHO DO
2 6&( &KDILSHYRQIQ 2 IIIFH WH 8 QWG
1 DARQV DQGWH?2 6&( +&10 &OMMU
UHVHDURKHWY DOR GLUHAD HQJ DI HG Z W
SRR P DNHY SURYIGIQ VL HMG
EUHILQI VVR WH* HWP DQO QM RI WH
,OMIRUDQG 6HUELDQ.J RYHUP HOARIIIFIDY
GUZ Q) XSRQ( &0 ,B/H WQUYH UMDUK
RQP LQRUMHVBHFRCRP LF LQFOMRQ 7KHWH
HQJ DJ HP HQW SURYIGHG LQ OHQADO
SOWRWP VIRUGMHP LODWY) NH 1QGQIV
DQG UHFRP P HQGDWRQY HQKDQHQY

$ GGMRQD® \WH & CCMMULQWDMG \WH
GHYHBSP HOARI \Z R FRP SUHKHQUYH
HGIWG YROP HV H SRUQI ®U DO

IDP HZ RUW FRQPHSWIDDSSURDAKHY DG
EHVASUDPWAHV | RUWH VRAR HARQRP IF
SDWASDARQR! P ICRUMHV Z KIFK Z 1@
\HYH DV YDODE®H VFKROW UHVRXUAHY DQG
SRIA J XIGDQFH VRRY XSRQWHU
DQAASDWMG SXEGDARQ

,1&/86,9( (' 8&%7,21

QWH DUDRI LQFOMYH HGXFDWRQ \WH
& OMMUSXWXHG [P SDPWKOHVHDURK
LQWDWYHV DGGUHVMQI Wk MP LE FKDXBIQI HV
Z WIQP IQRUW HGXFDARQ SRIAHY $

\LJ QUIFDQAH IRWAZ DVP DGH WURXJ K WH
\XEP MRQRI DUREXWWIXQGIQI SURSRVDO
XQGHUWHO 6&$ 6Vl ( [ FKDQI HV
VAKHP H Z KIFK VRXJ KVWR XQFRYHUDQG
DGGUHW/ M MP LE | DIOUAV DI HPAQ)

P ICRUMW FKLGUHQ V HGXFDWRQDCORXWRP HV
DFURW/( XURSH :  RUNZ @FRQAXH
WURXIKRXW VR FRQURTEDM WH
SUIRSRVDOIDQG H SDQG WH FRQRWMXP Rl
\Z HOH SDWEHY 7KLYRQJ RIQJ

FRP P WP HQAKQGHIFRUAV( &0 B/
GHGIFDWRQWR LQ OHGAQ) HGXFDWRCQDO
HTXIW SRTFHV HP SKDV] LQJ \WWH

IP SRWEGFH RI LQFOMYH HEXFDWRQDO
HQVLRGP HQWIRUP LQRUW FRP P XQWHV

(' ,725,$/ &2 175,987,216

7 KH & COMMUMAHQI WHCHG IWDFDGHP [F
[P SDAVNE\ DWXP 1Q] HGWRUDO
P DQDJ HP HONBHVSROVEIDAHY |RUWH
- RXUDRI ( WQRSROWADQG 0 LCRUW
MXHVIQ( XURSH - (0 (1 8 QGHUWH
& MMUB/ GDGHUKIS - (0 ,( H SHUHQRHG
DQ IQRHDVH 1Q DWF®! IXEP WRQY GDAQ)
W WH SOQQQ Rl QHZ VSHADAWXHVIRU
$CAMRCDD WH IQARGXRWROQRI D
GHZ  QRQ ( XURSHDQ SHYSHRAWYHY
VHRARQ W QUIFDQW H SDQGHG WH
MAXWD®/J REDOARSH DQG IHQ RUAHG IW
SRVMMRQDVDGDAQ] SOWRWP IRU
LQCRYDWYH UHVHDUK 1Q HWQRSRQWDO
MXHVZ RUWZ IGH



0$57,1./$77
+($' 2) &/867(5

Q WKH &O0XVWHU GHHSHQHG LWV
UHVHDUFK LQWR PLQRULW\ LQWHJUDWLRQ
ODQJXDJH SUHVHUYDWLRQ DQG UHJLRQDO
JRYHUQDQFH PRGHOV ,W HQKDQFHG LWV
LPSDFW ORFDOO\ DQG LQWHUQDWLRQDOO\
WKURXJK HPSLULFDO UHVHDUFK SROLF\

HQJDJHPHQW DQG H[WHQVLYH
FROODERUDWLRQ ZLWK PLQRULW\

LQVWLWXWLRQV DFDGHPLF QHWZRUNYV

SROLF\PDNHUV DQG WKH EURDGHU SXEOLF

& CMMUKLI K@ KW

&RP SBMRQR! DQHP SILFDOMG RQ
* HUP DQLP P LJ UDRQWR 6RXWHLD - XMBQG

+ ROGIQI DOUHZRIWKRS RQ1 RWK ) UMDQB
@QI XDJ H DMYXYGHVDQG XVHRI 1 RWK ) UMDQ

WHUE\ IWHQI WHQIQ) GRFDOCHE RUW

2 J DY DARQRI D SDQHIGHEDM DAKH
' DQAK) ROHP yGHRQYRUKRE®  HXXDQHQ]
SXETF HQJ DI HP HQW



*(50$1 ,00 *5$7,21

7KH( &0 , SXEQKHG DQHP SIUFDOWXG\

H DP IQQ) WHFHQN HP DQIP P LT UDWRQ\R
BRXWHLY - XMBQG DQG IWIP STEDARQYIRU
WH LGHOMV DQG VRADOFRKHVRQR! WH

* HUP DQP IQRUW ' HYHBRSHG IQFBH
FRRSHIDARQ Z W BFDC HUWP DQP ICRUW
LOMMARQY WH VNG SURGXFHG IlQEIQIV
Rl UHBNDQRH VR ERW DFDGHP IE DQG

FRP P XQW WENHKRGHY ,Q DGGMRQWR
WDGIMRQDOGMHP IQDWRQ FKDQOHY WH
(&0 , RU DQVHG D SXEQF SDQHIGHEDM RQ
WH VRSIE DAWH' DMK ) ROHP Y GHRQ
YRUKRO

0,125,7</$1*8$* (
0$,17(1$18&( $1°
5(9,7$/,6$7,2 1

$VSDWRI WH 60 L ( 5HYIMWG SURMPW
WH & CMMUFR@ERUDMG Z W UIVHDURKHLY
IURP WH 1 RUG ULVN, QAMMXDQG WH

( XURSD 8 QYHWAVAWY BIQVEXU R H DP IgH
NH IWXHY UHOWG VR WH P DQWMQDQAH
DQG UHYMBODWRQR! 1 R ) UMDQ 7RSIEV
IQFOGHG OQI XDJ H DMYXGHV @) XIAWFE
OQGVFDSHY DQG WP ICR®J IFDO
FKD@HQJ HV WDWDQ HWHUKIQGHURU
\XSSRWH IHPWYH FRP P XQFDWRQ

EHVE HHQVSHDNHUFRP P XQWAHV
UHVHDURKHY DQG SRIR\ P DNHWY ) IQEIQIV
Z HIH SUHVHQMG DAP DRUIOMUDWRQDO
FRQHHQAHVL LQFOGIQY D NH QRW BRVMUH
DAKH , QMICDARQDGE\ P SRUXP RQ

/ DQIXDIH ,GHR®J IHVDQG $ WWXGHM. DQG
\HYHUDCDFDGHP LE DWWFGN DUH FXUHQW LQ
SUHSDUDARQ

0,125,7,(6,1 *(50$1<

7KH & OCOMMUFRQADXHG IW FRRSHIDARQ
Z W ®DGIQ) UM-DURKHW/VR SURGXFH D
FRP SUHKHQUYH KDQGERRNRQWH
DXVRFKWRQRXV P LQRUMIVIQ* HIP DQ\

0 RWFRQAEXWRQY KDYH EHHQ UHFHYHG
DQG DUH PXUHQW® XQGHU RIQ) SHHU
UYL

17(5% (1(5$7,21%/
/$1*8$* ( 75$160 ,66,2 1

7KHJUWRXQGZRUINZ DV DIG IRUGD

FROPWRQ LQVE R TXHWRQQDIUH EDVHG
WYGLHV RQWH LOMUI HCHIDWRQDO

WDQWP IMRQR! ) UMDY RCH IRFXVHG RQ
1 R UMDQIQ 1 RWG UHVDQG WH RWHU
RQ: HWY UIMDQIQ) U\BQ $ FRP SDUDAYH
DQDOMYRI WH UHVXOV Z [GHQDE®I D
GVAPARQ EHVE HHQ RYHUIDUKIQI DQG
FRQM VWSHALLE FKDEBIQI HV IQRWP 1QJ
IIERUHG SRR DQG SOQQQ) VWWDMI [HVIRU
WHE®Q WP P DOQMDFH DG
WHYMEDOWRQRI ) UMDQ

5(*,21$/ *29(51$1 &
02' (/6

7 KH & OOMURUMFDT DMAHY SUHYDLOR)
QDUDAYHVRQP LQRUW J RYHUDQAH ZIW D
SDUWFX@UIRFXVRQWH VR FDMIG CEHW
SWPWAHD' DMK * HUP DQUHASURFDONQ
P ICRUW P RGHO7KH UMVHDURK IGHQWIHG
XEWWEQADOGLVS DUMEV | RUQRQ NQ WM

P ICRUMW J URXSV XK DV\WH 1 RUK

) UMDQVDQG WH 6IQAMDQG 5RP DIQ

BFKGMZL) + ROMOQ DIMQ) P SRWEIQN
TXHWRQV DERXVKRP H WM

UAVSRQUELDN ) IQGIQI VZ IQEH
FRQRTEDMG DQG SUMVHOMG IQD: KM
3DSHUIQ UHQRWAQ) WH ( &0 B/
SRVMRQDVDNH FRQAIEEXVRUVR UHJ IRQDO
JRYHDQRH DQG P IQRUW SRIR. GHEDMV
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7TKH -XVWLFH *RYHUQDQFH &OXVWHU m
FULWLFDOO\ LQYHVWLJDWHY LQWHUQDWLRQDO
OHJDO IUDPHZRUNV DQG H[DPLQHV WKHLU
LQIOXHQFH RQ QDWLRQDO OHJDO V\VWHPV D
SROLF\ LPSOHPHQWDWLRQ GHGLFDWHG WR
PLQRULW\ SURWHFWLRQ HPSKDVL]LQJ
LPSDFWIXO SROLF\ DGYLVLQJ DQG VFKRODU(N
GLVVHPLQDWLRQ ,Q WKH &OXVWHU
QRWDEO\ DGYDQFHG UHVHDUFK RQ WUHDW\
FRPSOLDQFH DQG SURYLGHG LQIOXHQWLDO

JXLGDQFH RQ PLQRULW\ SURWHFWLRQ LQ WKH
FRQWH[W RI (8 HQODUJHPHQW

& OMMUKL] KQJ KW

&RP SBMRQRI FRP SDUDAYH FDVH WGIHVRQ
WM FRP STDQFAH Z W WH ) WDP HZ RWN
& ROMHQARQ |RUWH 3IRMPARQRI 1 DARQDO
0 IQRUMHV ) &1 0

,Q GHSW DQDOMYR! WH DWIFDARQ
WGP DM VXURXQGIQ) WH ( XURSHDQ
& KDUWMUIRUS HJ IRQDCRUO LQRUW

/ DQIXDIHV ( &50 /

-867,&(

3R DGYMQJ DQG SURIWDP P H
FRRUGICDARQRI WH ( &0 , SURMIFW 0 LQRUW
3IRWPARQIRU( 8 $ FFHWRQ
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Q WH & GMMUGHDYHUHG I QUIEDQW
VAKROWD FRQAIEXWRQVWIURXI K D

FRP SDUDAYH WXG\ DQDO] 1Q) WH

FRP SIQAH G\ QOP IEVEHE HHQWH
$GYLRY &RP P MHH DQG WM SDUHV
FRQFHQQJ WH P SBP HOAMRQR! WH

) WP HZ RUN & RQYHQARQ | RUWH 3URWMPARQ
Rl 1 DARCDD IQRUIMHV ) &10  &RYHUQ)
HLI KW XURSHDQ FRXQAHV WLV IXG,
SURVIGHG HP SIUFDAQWI KWIQR \WIWAB
UAVSRQHV\R \SHALLE $ GYMRY

&RP P MMH UHFRP P HQGDWRQVDQG

KLI K@ KWG H 1HPAYH VADMI LHV XVHG R
QDY DM FKDIBIQI 1Q) IAXHVIQP IQRUW
SIRMPRQ 7KH ILQGIQI VZ IGEH SUNVHOMG
GIUHWD \R WH $ GYMRY &RP P IMWH

GXUQI IWSGIDY VHWRQLQ) HELXDW
Z KHHWH DUHH SHAMG \R

VXEMWEQAD® 1Q GHPAH RQ RIQY

GIVPXWIRQVDQG P RQVRUQ) SURFHWHY

0,125,7<3527(&7,21 )25
(8 $&8&(66,21 0 3%

7KH & OVMUB/HQ) DI HP HONQWH O 3$
SIRMPANRWE® IQYROHG H SHWEUH QI V
DQG VIRUHG SRIA J XIGDQRH |RUGHUEIDQ
JRYHCP HOARIHDY HQKDQHQ]

IP SGP HQBMRQRI P IQRUW SURMPARQ
WBQGDUEV Z IWLQ 6HUEIDR/( 8 DFFHWIRQ
1P HZRWN 2 XVBXWIQFOGHG H SHW
URXQGWE®BN DQG SRIA EUHVGLUHAD
IQOHQAQ) 6HUELDR/P IQRUW J RYHUDQFH
SROAHV DO QQJ WHP Z W ( XURSHDQ

EHVABUDRWRHY DQG WEQGDLEY
VHHSDIHI [

7+( (&50/ 5%$7,).,&%7,21
67$/(0 $7(

$ QRWHUFIMFDAQUWDAYHIQ  ZDVWH
H DP ICDWRQRI SHYAMMONFKDIBIQJ HY
UHDWG \R WH UDWIEDARQRI WH ( XURSHDQ
& KDWMUIRUS HJ IRQDCRUO LCRUMW

/ DQIXDIHV (&50 /  7KH&OMMU
XQGHYRRNLQ GHSW UMHDUK FRP SO
\HYHQ GHVILBIG FDH WYGIHVIWRP $ GDQD
) DQFH ,UHDQG ,\VB® 0 RCGRYD 1 RUK

0 DFHGRQD DQG 3RWMJ DOHDFK

KL K@ KW XQT XH GU DOSROAFDODQG
LOVMYMWRCDCE DU/ VR & KDWMU
UDALEDARQ 7 KHVH VWYGLHV Z HUH GVPXWHG
DAD GHGIEDMG DXWRUBZ RIWKRS KHG 1Q
BWDVERXU 1Q- XQH FX® LODWY 1Q
FRUH SRTA UHFRP P HQGDARQV SUVHOMG
GILHAV® \R WH &RP P MWMHRI ( [ SHW
XQGHUWH ( &50 /  7KH UHFRP P HQGDWRQY
Z HUH DOR GIMHP IQDMG EURDGO WIURXI K
DQ( &0 , 2 QEH 7 DDIHSIVRGH | HDMUKQ
GDGQ) H SHWIURP WH &RXQACRI

( XURSH 1 RWK 0 DFHGRQD DQG i

) XUKHUP RUH NH\ IO KW Z HIH SUIVHOMG
DAKH IQMEDARQDIFRQHHGH 1 DWRQDO
0 ICRUMHV 0 LJUDARQ DQG 6HFXUW 1O
YURQ. &URDID UHDFKIQJ 1Q GHQADO
DFDGHP IE DQG SRIA DXGHQAHV ) RBZ
XS DGYRFDR DQG SRTIA DGYIMQJ DRRYIMEN
DUH DOHDG XQGHZ D QRWE® UHI DWEQ)
SRWE®! IDMLFDWRQ SDWVIRUSRWXI DO
DQG 0 RTGRYD DQG I XUMHULQ GHSW
WYGIHVEHQ) FRQUGHUHG |RU,HDQG E\
WH &RXQACRI ( XURSH
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0 WKH 3ROLWLFV &LYLO 6RFLHW\
&OXVWHU FRQWLQXHG WR VWUHQIWKHQ (&0,
LQWHUQDWLRQDO UHVHDUFK SURILOH E\
H[DPLQLQJ PLQRULW\ ODQJXDJH PHGLD
PLQRULW\ UHSUHVHQWDWLRQ LQ VSRUwWV D@Q)
UHODWHG FLYLF HQJDJHPHQW WRSLFV -
7KURXJK SUHVWLJILRXV SXEOLFDWLRQV KLJK
LPSDFW HYHQWVY DQG LQIOXHQWLDO SROLF
FROODERUDWLRQV WKH &OXVWHU VLJQLILEFDQWO\
DGYDQFHG VFKRODUO\ XQGHUVWDQGLQJ DQG
SUDFWLFEDO GLVFRXUVH RQ
PLQRULW\ SDUWLFLSDWLRQ

& OMMUKL] K@ KW

EXFFHWIXODXQK RI WH ( 8 &2 67 $PWRQ
/ DI XDJ H 3DV 1Q ( XURSHBY/ & KD LQYJ
0 HGD6SKHWH 3/85,/,1*0 (' ,$

&R RU D} DARQRI DKL K SURILBI MGH HYHQN

DVWKH 8 QWMG 1 DARQV) RXP IRU
0 LCRUW \WXHV

32/,7,&6

3XETDWRQRI DQHGIWMG YROP HZ W &( 8
3UHAWW@BIG C3RW RS : DU2 CH
3GEMAWYDQG 7KHU/ HI DAV ([ SBRUQ) WH
SLKWRI 6HD' HWP ICDARQ



&9,/ 62 &,(7<

32/,7,&6

0,1257</$1*8%*(0(",$

7KH & OMMUGHHSHQHG IW UMVHDURK RQ

P L.QRUW @QI XDJHP HGID 0 /0
SXEQKIQ) SHHUUHVIHZ HG DWFGN DQG
RUDQILQ) P DRUHYHQW &L : L@/
FROAEXWG WYGLHVRQP LQRUW
EURDGFDWMUYBHQI DJ HP HQAZ W QRQ
VSHONHWY/IQ , QMUDARCDG RXWDCRI

&RP P XQAFDARQ DG, QMUDARCDO RXWDO
Rl &X@MUDBRIER  Z KI®I DGGMRQDO
UVHDURK H SBUHG P HGID FRQUXP SWRQ
KDEIW DQG P LQRUM LGHQM
UHSUMVHQMRQ LQ GREXP HOEUHV

$ QRWHUQRWE®! DFKIHYHP HQAZ DVWH
I1QDT DARQRI DQ HGWMG YROP HRQO /0
Z W 6SUQI HUL DIMUH I XWHUH SDQGIQ)
WH & COMMUB/ FROAEXWRQV R WLV
HYROLQ) UMHDUK 1IHG 7KH & OVMUB/
'HAHPEHU  IQMIDWRQDOFRQHHQAH
DI 9LIRQ FR RUDIHGZ W ( 85$ &
SHVHDUK DQG IXQGHGE\ ' )*  SWRYIGHGD
SOMRP IRUGMVAXMQI GLI MEOADQMRQY
Q0 /0 WHHSDIH[[ $ P DRUKLIKQ KW
Z DVWH MGH HYHOADAIH S8 1 ) RXP IRU
0 LQRUW \WXHVIQ* HQHYD FR RU DQJHG
E\ WH (&0 , EUQIIQ) VRIHWHU

SR@A P DNHY P HGID SUDPWARCHY DQG
UHVHDURKHWY/ VR DGGUHW SRTR

IP SURYHP HONIRUO /0 UHSUAVHQIMRQ
) XUMHUFRQAEEXWRQV LQFOGHG H SHW
SDQHO DAKH %4MIK $ WRADARQIRU
6@YRQE DQG ( DW\( XURSHDQ 6\WWGLHVDQG
WH 8 QYHWW $ WRADARQIRU

&RQMP SRWDY ( XURSHDQ 6\XGIHV
FRQHUHQRHY WHQI WHQQ) WH & COMMUB/
UR®I LQ\KTSIQ) ( XURSHDQO /0 GIMARXUH
$ P LOMRCH IRUWH & OOMMUZ DV VHRXUQ)
WH SUHVIM IRXV&2 67 $PWRQ / DQIXDIH
30DV 1Q( XURSHB/&KDQIIQJ 0 HGID
6SKHWH 3/85,/,1*0 (' ,$ 2 IIlFDD
OXQFKHG 1Q2 PREHU WH IRXU\ HDU
SURMPASRVMRQV( &0 , DVDKXE IRU
UHVHDURK RQ @QJ XIVAE GLYHWW
MXDOP DQG GU DAWP HZ RUWIQO /0
VHHSDUH[ [

0,125,7,(6%$1' 63257

Q WH & GMMUIXUKHUH SEUHG WH

LOMYHPARQ EHVE HHQ VSRW DQG P ICRUW

IGHQOMY CRWE® WURXJ K UMMVHDURK RQWH

( XURSHDQ|RRVEDTFKDP SIRQWKIS RI

DXVRFKWRQRXVP LQRUMAV ( XURSHDGD $

AHQWIE E®] SRWMBXEQKHGE\ ( &0 ,

H{ DP LGHG ( XURSHDGD VUR®I LQ | RAMUQ

P IQRUW YIMELDN DQG VRADIFRKHVRQ

7KIV.J URXQGZ RINZ @QRWP DQXSFRP 1QJ

FR DXWRUHG MRXUDODWFG! SOQQHG IRU
FROAEXWY R EURDGHUGMVAXWMRQY

RQVSRW IGHQMN DQG P LQRUW

LQMI IDARQ

32/,7,&%/ 3$57,8,3$7,2 1
2)0,125,7,(6

Q WH & OMMUDGYDQRHG UVHDUK RQ
P LCRUW SRONFDCSDWASDARQ WURX K
KIWRUEDCDQG FRQMP SR GIQHY $ N
DRKIHYHP HQAZ DVWH SXEGFDARQR
C3RW RWG: DU2 QH3GELMAWNVDQG
7KHU HI DAHV ([ SBUQI WH 5L KWRI
6HD' HMP IODWRQ  HGIMG E\ 6HU [X\]
YREHUDQG UHBIDVHG E\ & HQADG, XURSHDQ
8 QYHWW 3UHW 7KH YROP HH DP IQHV
WH URGI Rl SBEVAWVIQ\KTSIQ) \HD
GHWUP ICDARQ DQG GHP RAUDAE SURFHWHV
HDUIQ) VWRQ) DFDGHP LF UHFRJ QURQ
$GGMRQD® DZRUMKRS DABRWGH

8 QYHUW SDIH; ; H DP IQHG ®FDO

P ICRUW SROAFV SDYIQ) WHZ D\ IRUDQ
HGIWG YROP HRQFRQMP SR P IQRUW
SRONDCSDWASDARQ
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SIRMAVWARRWGICDWRU ) HO' 6 FKXOM
SURWMAWSHURG ' HAHP EHU K2 RREHU

SURMPWXQGHU * HP DQSHVHDUK &RXCHO' ) *

SURMPWXQGEIQ) Y (&0,

3URMPWSDIWZHY & KUMRSK 7UQQ + HGHEHJ 8 QYHWW

7KH63$5. SURMPWQYHWW DIMVKRZ \SHALIF
WL J HUHYHQWV HP RWRCDCRTP DMV Z IWIQ HWQE
FRPWYHY DQG FRGPWYH VHD RU DQ] DARQ
®DG \R \SRQEQHRXV FRQ WEHKDYIRWY IQ WH
IRP R P DWSURWMNVDQG URW 7KH SURMFW
GHYHRSV DQG WMV D QRYHCDSSURDAK R
XQGHYMIQG HVADDMRQ SHURGV IQWH FROM WRI
HWQE DQG UHDI IRXVFRQ@W/ HGE\ ) HQ)
6RKXEM WH SURMPNEUQ] VVRI HWHUD UHAVHDURK
WP WDWQFOGHVVE R SRWERARIDOAKROLY

" ROXNDQ&DQWD. DINK (@ WDO XUDRYD
DQG D SDUD@ICSURMPWAMDP  DAIMH 8 QLYHWW R
+HGHEHJ ,Q WH SURMPWBHDRKHG
VHYHIDONH P IGMRCHV $ J REDOGDEMVHW
FDWE] Q) W J HUQ) HYHQWVRI DB RW
HWQE XSKHDYDY Z DVFRP SGMWG SURVIGIQI D
FRP SUHKHQUYH UHVRXUFH | RUXQGHWWEQGIQ)
FRQWHVDDARQ SDMADY 7 KH WHRUHAWDO

P RGHIDQG [QWDAHP SILFDAIQGEIQI VZ HH
SXEQKHG IQBDGEQ) MRXUDY 1QWH | HG

$ GGWRQD® \HYHIDY RINQJ SDSHY/ZHH
SUHSDUHG DQG SUHVHMG DAIQMIDARQDO
FRQHWHGAFHY DRQI MGH 1Q GHSW. FDVH WYGIHV
DQG DQHGIWG YROPP H 63$5. DOR ILQDQ HG

H SHUP HQEOXWYH VRQ HP RARQDOHDPWRQY\R
WU J HUHYHQWV ZKIFK VQRZ EHQ)

P SGP HOMG IQ7XUNH DQG 8 NIDICH

. H $FKIHYHP HOWIQ

3XECDARQV LQ BDGIQI MXUDY 7KH63$5.
SIRMPWXFPHVMX@® SXEQKHG W WHRUAWFDO
P RGHIDQG [QWDOHP SWUFDAIQEQ] VIQWRS
DFDGHP [F MRXWDY KK DV$ J J UAWIRQDQG
9IRGIQNHKDYIRU  FRQAEEXWY) \RR D EHWHU
XQGHYMIQGQ) RI HVFDOMRQ G\ TP LEVIQWH
FROM VR HWQIE DQG UHDI IRXVFRQ@EW

$ GYDQAQI HP SIUFDOHVHDURK 7KH SURMFW
FRP SGMG DRI W NQG J REDOCDMVHRQ
WL J HUHYHQWIQ HWQE FRQ@EW 6XUYH

H SHUP HQVRQ HP RWRCDOHVSRQHVR WL J HU
HYHQW Z HIHGHYHRSHG DQG GHS®\ HG 1Q 7 XUNH,

DQG 8 NDICH

6WHQ VKHQLQ) UHVHDUK FREDERUMRQ 7HDP
P HP EHY SUVHQMG I LQGIQI VDWP DRU
LOMIDWRQDOFRQ HIHQRHV DQG Z RIWKRSV
6WHQJ WIHQHG SDWZHUIKISVZ W BDGIQ]
LOIMARQY VXK DV35,2  DQG VXSSRUMG HDLD
FDUHHUUVHDUKHLY
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3URMPVE RRGICDRY / MELFD' RRGMVIE - HBIDO IKDVRY 9HT@R 3HAWEL 2 DQD 964\

3RAD6XTP D

3URMIFW XQGHU * HP DQ' HYHBSP HB JHQR * =

3URMP\BHURG - DQXDW K- XCH

3URMIPABDYZHLY 0 QW RI +XP DQD G0 LQRUW 5L KWDQG 6RADO IDRI XH 6HUELD

(&0 ,) XQEQ $P RXQWY

| DXQRKHG 1Q) HEXXDW WHO ICRUW
3URWPARQIRU( 8 $FFHWIRQ 0 3$ KGHUEID
SURVIPADIP VR DAMASHUELD IQIW/( 8 DFFHWIRQ
MXUQH  SDWEXOD LQP HAWD) \WH

UHTXIWHP HQWVRI &KDBWU  Z KIFK

HQFRP SDWHVWH X®I Rl @7 DQG QCOMRQDO
P ICRUMW W KW 7KH LQWDAYH LV EXIGNDURXQG

|RXUPHQADCSI@LY [P SIRYIQ) P RQWRUQ) DQG
DQDOWDIDWHWP HQAR! P ICRUW @7 DQG SRIA
HQRUAHP HOMCRHDMQ) O DUHCHW DQG

NQRZ BIGJ H Rl QDWRQDCP LQRUW W KW Z WLQ
SXE@ DGP IQMAIMRQ SURP RWY) EHWHULQMU
HWQE UHDMRQY SDIWEXOUD LQ HWQFDD
GLYHYH P XQESDOAH DQG VWHQI WHQQ) WH
RU DQ} DWRQDCFCSDAMAVRI QDARGDCP LQRUW
HOMNAV

* LYHQ 6HUELD VHYROIQ) SRONFDODQGWDSH WH
(&0 , VHRXUHG D QR FRWH \WMQURQ XQWD XCQH
7KV H \WQURQ HCDEGN WH SURVPIR
ILD@ H W REMIPAYHY HP EHG X\WLCDE®
P IQRUW SUIRWPARQP HRKDQWP V DQG
FROAEXWM \LJ QUIEDQW R 6HEID V( 8
DFFHWMRQ $VSDWRI WIVHIRWD' HAHP EHU
FRQ HUHQRH 1Q%4-0 UDGH SUAVHOMG [LQGIQI VRQ
WH & RXQAN | RU,QMIHWQE 5 HDWRQVDQG
|RUWMUHG GIDBJ XH RQLP SIRYIQ) WHUIXQPURQ

. H $FKIHYHP HOWVIQ

(P SRZ HUQI AYIOHYDQW ,Q0 D\ WH( &0 ,
FRQGXPMG DKL K P SDPMADIQQ) VHP LQDURQ
\VRAR HARQRP |E SDWASDWRQ IRUQDWRQDO

P IQRUMHV SURYIGIQ) SRTA P DNHWYDQG ®FDO
RIILFLDO Z I HWHQADORR® VR | RAMUICFOMRQ
DQG HT XMZE®! RSSRWMQWAY

, QMUDARQDONQRZ GIGIHH FKDQIH ,Q-XO® D
GHBU DARQRI 6HUELDQ J RYHUP HOARIILEDY
XQGHYRRND VWYG. YIMVWR WH * HUP DQ

' HQP DUNERWGHUUHI IRQ HQJ DI QI GLUHAD Z W
P IQRUW UHSUMVHQMYHV DQG SRTR P DNHYW/\WR
H S&UH EMVIASUIDFWAHVLQ P LORUW SURWIPRQ
DG J RYHWDCQHRH

6VWHQI WHQQ) LOMUHKQE J RYHUQDQAH 7KH
SURMPBY/ | LQDOSKDVH | RFXVHG RQ UHQ RUIAQ)
@FDQ) RYHUDQRH VAKPMUHV WURXJ K VLD HMG
WDIQQ) HP ICDLY/ IRU& RXQAM'RQ, QMU( WQE
5HOWRQVIQ 6MQED 9%&RU / FM\RYDF DQG 1 RYL
6DG 0 DUK DQG1 RYL3DDU1L =UHQBQQ DG
6XERWD 1 RYHP EHU

6KDSIQJ P IQRUW SRIR $ P IOMRCH
DRKIHYHP HQAZ DvVWH GHYHBSP HQARI D UREXWW
P RQRUQ) \RROIMRUSHUELDE/$ PMRQ3MQRQ

P ICRUW [QMJ UDARQ $ GGMRQD® D

FRP SDUDWYH MG\ RQP LQRUW i P ERYDQG
KRAOGD V SUAVHOMG LQO DK FROMEXWG \R
QDAMRQDOGMAXWRQY RQ IGHMWV DQG FXEMUDO
UHFRJ QUWRQ DQG AR H MMCQFH
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3URMPWFRRUGICDRU 5XW . LWAKHU

3URMPWXQGHU 3IRYIGAH R ) W\GBQ
3URMPNSHURG ) HELXDLY ) HELKDWY

(&0 , IXQGIQI DP RXQNY

7KLY SURMPAH] DP LGHVWH LOMU HQHIDARCDO
WDQW BMRQ * 7 Rl HWY UMDQIQWH
SIRYIGAH R ) W\BQ [QWH QR Rl WH

1 HMHDQGY \WRPAHVRQ  KRZ WH * 7 Rl
© HWY UMDQLVDIHAMG E\ SDUHQNV DAXGHV
VRZ DUBVWH P IQRUW @QJ XDJ H DQG WHU

DAMYMGHVWZ DGV FKIGKRRG P XGMII XDOP DV
ZHODV  SDUHQW HQJ D) HP HOAZ IW UMVRXUARHV

VR VXSSRWP XOMIR] XK@ UHDUW) DQG WH

F 7R HW UWMDQ 7KH SUIRMPVNEXLGY RQ5XW

- IWRKHUV SUVRXY BHVHDURK UH DWGEIQ) WH > 7
Rl P ICRUW OQI XDI HVIQ1 R $ P HUFDQ

FROM W 6KH LQWDMG WH IXQGEIQ) DSSTMRQ
Z KI®I VKH Z DVEDHG DAWH ) WMNH$NDGHP \ 1Q

) W\BQ DQG VKEVHT XHQWD DGOSWG MZ KHQ WKH

MRCHG WH ( &0 , ) XQGIQJ Z DVJ IDQMG 1Q
) HELXDW Q2 RREHU Z KHQ3DYED
+ HCQ RYA NRIQHG WH ( &0 , \KHEHFDP HD

P HP EHURI WH SURMPWNMDP  \WH RWHUSURMPW

WDP P HP EHWY DUH EDVHG DWMH $ O HP LHQH
) WWANH ° QGHUWIRFKW RP P MW DQG WH ) W\AH
$NDGHP\  7KH OAMMULOWMARQ KDV DOR VENHQ
RQWH DGP LQVADAYH SURMPAP DQDI HP HQW

7KH SIRMPAYVEHQ) FRQGXAMG LQ SDIDIOR D

SIRMPWRQWH * 7 RI 1 RUM ) UMDQIQ
1 RUGUHMDQG IRUZ KIFK 5XW . LUFKHULY DOR

3UCASDOQYHWM DRU DQG 3DYED+ HQ RYA DV

ZHODV. DMDUCD- W HQVHQ DUH SURMIPWMDP

5($5,1* $1' 6833257,1*

IURP ERW MGHVRI WH' XK * HP DQERWGHU
Z |[OHQDE®! WH UHVHDURKHWY VR GV XIMVK
RYHDUKIQ) IMXHVIURP FRQM VWSHALLLE IWXHY
W DWGEIQ) WH ,* 7 RI) UMDQ 7KIVZ I@SURYIGH D
EDVVIRUWH GHYHBSP HOARI VBIRUHG \XSSRWY
P HDVXUHVIRUSDUHQWV1Q) W\BQ DG

1 RGUHMDQG WHUHE\ IRUMUQ) WH

P DQMCDQFHRI ) UMDQRQERW MGHVRI \WH
ERWGHU 7KH SURMPWRXVEXW Z LQIQFOGH D

OQ XDJH SURP RWRQFDP SDLJQ DSRIA UHSRWV
| RUMH SURYICADQ) RYHP HQARI ) W\BQ

| XUHUSUDPWEDGP HDVXURV DV Z HODV DFDGHP IE
RXVEXW

. H $FKIHYHP HOWIQ

6XUH GHYHBRSP HQADQG HWIFDCDSSIRYDO
7 KH TXHVRQCDILH IRUMH WYG\ Z DV GHYHBSHG
DQG WDQUDWIG IQR ' XWK DQG:  HWY UMDQ

( WIFDADSSWRYDY DV RERICHG |UIRP \WH

&DP SXV) W\AQHWIFVFRP P WWH 7KH WDP
EHIDQZ RINQ) RQ SUHHI MADARQY DQG
IQWDWG D SIRVWAXG. |RUWH SURMFW

/ D\ IQJ VKH J UIRXQGZ RN | RUGDVD FRGBIPURQ
7KH UAVHDURK WDP  FUHDWG D GDV FRIFARQ
SOQ DQG LQWDMG RAWHDAK HIRWWWR UHAKIW

P HP EHY $ FRP SDUDWH DCDOMYRI WHUAVXAOV - \iXUH SDWASDQWV
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SIRMPNARRWGICDRY &UWDJ @ 1@ 6HJ XV YREHU

3URMIPWXQGHU ( 8 &2 67 $PURQY
3IRWPWSHURG 2 APREHU K2 RAREHU
7REAXQGIQ) DP RXQVD Y RY

Q WH (&0 , LQFBVHFR@ERDARQZ W D
QHERWRI SURP [QHQNQWMMMRQY \REGLIHG W
GDGHUKLS IQWH &2 67 $PARQ
3/85/,1*0(' ,$ &$ VENQI NH VMSV
R DGYDCRH @) XIMAE SOUDDN LQ P HGID DAIRW
( XURSH $ SSIRYHG IQO D\ DQG OXQFKHG 1O

2 AREHU WH $ PARQ DIG WH | RXQGDARQ IRUDQ
IOMBMVASTDY QHVERINRI VFKROW/
SUDPMRGHY DQG SRTR P DNHLY/ VNI

GLI MIDDARQ @) XIMAE KIHDUKLHY DQG VKLU
P HGID FRQXP SWRQ SDNMLD/

$QLP SRWEQAP LOMRGH Z DVWH I LYW

0 DQDI HP HQA&RP P MMH P HHWD) [QUAXWHY
Z KHHWH ( &0 , GHP ROMIDWG IWGDGQ) LRGN
IQWH $ PARQE\ VHRXUQ) |RXUHBPWMG SRMWRQY
IQWHFRIHJIURXS &L : L@/DV$ PARQ&KDU
6HU XV YREHUDV3XETFDARQV0 DQDJ HU
LQWDT® HBFWMG Dv* (IDQM RGHUGAHQWIE
SHSUNVHOBWYH  6\VEQMDY 0 HGHI D DV$ \MWEQN
&RP P XQFDWRQV& RRWBICDWRU DQG / DXUD
6HEHQDV* (DQM RGHUO DD HU 7KLY FRWA
GBDGHUKLS LVVXSSRUMG E\ ARQI FREIERWDAYH

HIRWV Z IW IQWMWRQY VXK DVWH , QAMYMWM [RU
(WQE 6\WMGHY (6 1Q/ MEMBQD ( XUDF

SHU\HDU

SHVHDUK 8 QYHWAW R : DBV 7UQW 6DIQN
' DVG DQG WH 8 QYHWW R + HOIQN.
DP RQJ RWHLY

. H $FKIHYHP HOWVIQ

([ SDQGLQI UHVHDURK SDUAAISDARQ
3/85/,1* 0 (' ,$ DMDPWMGRYHU  VFKROW
SWDAMMRQHY DQG SRTA P DNHYIWRP &2 67
P HP EHUMBMVDOHDG 1Q WA HDU

6HRPXUQ) VADWAJ LF BGIDGHUKIS 7KH( &0
XAFAHWX@ SRMMRCHG IWHD DWAKH | RUH URQARI
WH $ PARQ Z I IWH SHW HBRWMG VR NH\

J RYHODQRH LRGN HQUXUQ). GLUHPWIQ OHQAH
RYHUWH SURVIPAY GIUHPWRQ DQG

IP SOP HQMWRQ

/ D\ 1Q) VWH | RXQGDARQ | RUUHVHDUK DQG
FRADERWDVARQ 7KH LQDXI XUDAD DQDJ HP HQW
&RP P MMH P HHWQ) GHIIQHG WH DM LE
URDGP DS IRUWH $ PWRQ DQG MIG WH
IRXQGDARQIRUIRXUNH © RUNQJ * URXSV
IRFXMQ) RQP HGID FRQUXP SWRQWHQGV ®U DO
IUDP HZ RUW OQ) XDJ H YMEQV DQG MRXDDP
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, Q WKH (&0, VXEPLWWHG SURMHFW IXQGLQJ DSSOLFD

PLOOLRQ HXURV H[SDQGLQJ LWV UHVHDUFK DQG SROLF\
DUHDV 3URSRVDOV LQFOXGHG D VWXG\ RQ WKH HIIHFWYV
LQIDQWY DQG WRGGOHUV ELOLQJXDO GHYHORSPHQW 1T
86$ DQG UHVHDUFK RQ PDMRULW\ PLQRULW\ G\QDPLFV |
,QGHSHQGHQW 5HVHDUFK )XQG ')) $GGLWLRQDOO\ WK
IXQGLQJ XQGHU 06&$ 6WDII ([FKDQJHV DQG +RUL]JRQ (XU
FROODERUDWLYH LQWHUQDWLRQDO UHVHDUFK LQLWLDW
VHFEXUHG IXQGLQJ DQG ZLOO ODXQFK LQ XQGHUVFFR
SURDFWLYH DSSURDFK WR VHFXULQJ UHVRXUFHV IR

UHVHDUFK DQG SROLF\ ZRUN

L2 $1(7267 &21/$925$7,9( ' $7$ 1(7: 25.

7+ ($67(51 (852 3(

SIRMAVWARRWGICDWRU ) HO' 6 FKXOM

3URMPWXQGHU 7KH ) HGHDOD QW RI ( GXFDWRQ DQG 5 HVHDUK

3URMPWSDUHY =2 16 & HQWH 0 DUF %6BFK
3URMP\SHURG
7REAXQGIQ) DP RXQ\VY

Q WH (&0 , VKFFHWX@® VHRXUHG IXQEIQ)
IRU. R DL HV® WD UMVHDURK IQWDWYH DIP HG DV

VIAHQ) WHQQ) FRIDERIDARQ DJG P SURYIQY
DFFHW/ VR VRADOVAHQAH DQG KXP DQWHV GDB 1Q
( DWMQ( XURSH $VSDWRI W SURMPW
SUHSDIDARQHIRW WH ( &0 , 1Q SDWGHUIKIS
Z W WH & HOAM |RU( DWA{ XURSHDQ DQG
OMIDWRQDBWGIHY =2 16 DQG WH & HQAH

0 DF %BFK &0 % GHYHRSHGD

FRP SUHKHQUYH SURSRVDOMDAZ DV DSSURYHG E\
WH* HIP DQ) HGHIDD QWA RI ( GXFDWRQDQG
SHVHDUK 90 %) 7KH SURVIPWZ LQIRUP DO
FRP P HQFHIQ HQI DI Q) UAVHDURK
LOIMMARQY XQYHUMEY DQG WIGN VEQNVR

| DAQEW GDWD\KDUQ) DQG P HWRGR®J LIFDO

H FKDQIH

7KH SIRMPNDGGUHWHV NH. FKD@®IQJI HV 1IQ GDD
FR@PANRQ DAFHWEIOW DQG G DAWP HZ RUNWV
E\ IRWMUIQJ FRRSHIDARQLP RQJ LOMMARQVIQ

( DWMUD( XURSH WH 6RXW. & DXFDVXV &HQALDO
$MD DQGWH (8 : W \WMQDWRADMG SDWgHY
\SDQQQJ * HRUID 0 RGRYD 8 NDICH DG
EHRQG . R DL H® WP V\R FUDM D
\XWILQDE®! FRERWDAYH SOMRWP \WDW
HQKDQAHV YMELON  SURIHWMRQDT DARQ DQG
NCRZ BIGJ H WDQU HULQ UVHDUK P HMRGR®J LHV
DQG HWIFDOMIQGDLEY

$VDNA SDWEHUWH ( &0 , ZI@B@ DQDPRH
UR®I QI DAMMAMYI NQRZ BIGI H WDQUHUDQG
LOIMMANRCDOFREERIMRQ 7KH SURMPWZ LO
GHYHRS D SXEGF® DFFHWE®! SOARP \R
FHQAD H UMVHDURK GOV UAVRXURHV DQG
HWEEQK D&RQ WP DM\ [RU

LOMMARCDT HG FRRSHIDARQ
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Q WKH (&0, RUJDQL]HG DQ XQSUHFHGHQWHG QXPEHU RI
LQ )OHQVEXUJ DQG DFURVV (XURSH UHLQIRUFLQJ LWV UROH
RQ PLQRULW\ LVVXHV 7KHVH ZRUNVKRSV VHUYHG QRW RQO
UHVHDUFK EXW DOVR DV FDWDO\VWV IRU ORQJ WHUP FROOD
DSSOLFDWLRQV ODUJH VFDOH SURMHFWY VSHFLDO LVVXH)\
DQG HGLWHG YROXPHV %\ EULQJLQJ WRJHWKHU H[SHUWV \
(&0, VWUHQJIJWKHQHG QHWZRUNV WKDW ZLOO FRQWLQXH VKD
LQ WKH \HDUV WR FRPH

0,125,7,(6&%$8*+7,1 1%$7,21 7KH GVAXWIRQV FRQAIEXWMG VR WH
GHYHESP HOQARI D FRP SDUDWYH ERRN SURMPW
67$7( &2 1)/,&7 &2 0 3$5%$7,9¢( JHWHURBIR P IR 0

'$1,6+ $1' &5237,$51 6(5%$1

%5 (55(*,216 0 DQRXWRP HV
7KHZ ROMKRS SIRYIGHG DQIQ GHSW
$SUO=DIUE FRP SDUDWYH SHYSHAMH RQERGHUUHI IRQ
P IQRUW G\ QOP [V BDGIQ) VR DVAKRXUHG
/ HGE\ 9HT@R 3HWIL \WIVZ RINKRS H SBRUHG 1P HZ RINTRUWH XSFRP LQJ- ERRN SIRMPNDQG

WH KIMRUEDCDQG FRQMP SRIDY GP HMRQVRI  WHQIWHQQ] FRAERDARQ ERVE HHQ WKROW/
P IQRUW DMXHV IQ FROMMG ERUEHUUHI IRQV ZRINQ) RQMP IQUKMRUFDGFDVHV
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- XQH ) GRQEXU

2 UDQHGE\ . \ UDN_7RSIGLIQ FRERUMRQ
Z W UVHDUFKHWYIIRP * HGP DUN WLV Z RUNKRS
H, DP LQHG QDARQDCSRIAHVRQ UADI RXV

P ICRUW P D) HP HQW

0 DIQ RXWFRP HV
7KHZ RIWKRS GG VR WH GHYHBSP HOARI D
SURMPNSURSRVDONBIG G0 DRUW O LORUMIV
DQG 0 IQRUMYIQ) 1Q' HQP DUND 7KH SURSRVDO
FRRUGICDMG E\ . \ UDN_7RSIGL Z DV\XEP MMG
IQFRMERIDARQZ W WH' DQMK , QUMM Rl
+XP DQ5LI KW \WH 8 QYHWW R & RSHQKDI HQ
WH 8 QYHWW Rl 5RINGH DQG WH 8 QYHUW R
$ DIKXVIRUIXQEQ) ILRP WH' DQMK
,QGHSHQGHOWEHVHDUK ) XQG ' ) 7KH
SURWIPADIP V\R HWEE@K D UVHDUK QHVE RWN
DQDO] 1Q) WH BU DIDQG VRAHVICEDUHY | DFHG
E\ P IQRUMMVIQ' HQP DN

1$9*$7,1* &+$1*( 7+(
5(6,/,(1& 2) 7(55,725,%/
$872120<

- XQH ) GEXU

3DWR WH* GREDCE XVRQRP \ 1 HERWN* URXS
*$1*  WIVZRUIWKRS H SBUHG WH UMIHGH
Rl WUMRUDCDXVRQRP \ DP 1G J BEDCRKDIBIQ) HV
&RQHHG E\ BIDBSIIRSRX®X j NHWP DN 7KH
i OQG MDQGV3HDFH QMMM  j ER$SNDGHP L
8 QYHWW DQG) HI 6FKXAM ( &0 |
GVAXWMRQVH] DP LGHG XWWEACQDELDN | DPRWY
EDDQAQ) FROMXIW DQG FKDQIH DQG
FRQAHSWOQ LQ) UM@OHQRH & DVH WWGIHVIURP

j OQG) IQDQG 6RXW 7\ LROWI® DQG

+ DJDX] D0 RGRYD RIIHHG FRP SDUDWYH

IO KWIRUSRIR GHYHBSP HQW

0 DIQ RXWFRP HV
7KHZ ROWKRS UHQ RUHG WH [P SRUWEGFH RI
FRP SDUDWYH DQDOMYIQ XQGHIMIQEQ)

WUMRUDIDXVRGRP \ UM@HGAH Z W IO KW

(&0 ,%$118%/ 5(3257

IHHGIQ) QR DQXSFRP 1Q) UMHDUK YROP H W
DOR VWWHQ) WHQHG WH ( &0 ,B/FRERWDARQ

Z W WH* GEDCE XVRQRP\ 1 HERW* URXS DQG
FROAMEX\WMG \R RQJ RIQ) GVAXWRQVRQ
JRYHUDQRH P RGHY' IRUP ICRUMW SURWPARQ

67$/(0$7( ,1 7+( (&50 /" ),9(
&$6( 678" (62) ' (/$<(' 25
352 75$&7(' 5%$7,),8&$7,21

- XQH 6WDVERXU

/ MEIFD' NRUBWYLE DQG 0 H HW3 D HWFARQYHQHG
WL DXWRUZ RIVKRS R H CP LQH WH RQJ RIQJ
W QDARQ L WH UIDWIEDARQRI WH ( XURSHDQ
& KDWMUIRUS HJ IRQDORUO LQRUW/ / DQJ XD HV

(&50/ 7KH( &0 , FRP P MRQHG VHYHQ
FRXQN FDVHWYGHVWR H S&UH WLV IP SDWH

IRFPXMQ) RQ) DQFH VE® 1 RWM 0 DFHGRQD
3RWXJ DO0 RTGRYD $ &DQYD DG ,HDQG

7 KHVH VIYGLHV SURVIGHG LOWI KWIQWR WH ®U DO
DQG SRONDCREWIFON KIQGHUQ) IDMIFDWRQ

Z W GAPXWRQY FHOMUQ) RQVIADW IHV\R
EUDNWH GHDGBRAN

0 DIQ RXWRP HV
7KHZ RUWKRS UHVXEMG LQD SRTIA H FKDQI H
RQ-XQH  ZIW WH ( &50 / B/&RP P MMHRI

([ SHWIQEWDVERXU ZKHUH ( &0 , UAVHDUKHWY
SUMVHOMG I LQGIQJ VRQ UDWIFDARQ EDUHY 7KH
HYHOABURYIGHG D SOARWP R VKDUH UMVHDURKL
VHWRUSXETFDARQ LQWH ( XURSHDQ <HDUERRN
RO LQRUW WXHVL ZIW NH WEN-KRGHY $Q
(&0 , 2 QIH 7DDl KRUMG E\ / MELED

' REWYERQ-XCQH  IXUMHUH SDQGHG WH
GMVAXWMRQ
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6HSWP EHUSLID

2 U DQJ HG 1Q SDWZHUKLS Z W \WH YDOF
&HQAH IRUO HGID ( [ FHIBIQRH WLV Z RUIMWKRS
JDNHBG  SDWASDQN IQFOGIQ) DFDGHP LFV
P HGID SUDPWARGHY DQG SRIF\ P DNHWY \R

H SEUHWH URGI Rl P HGID 1Q SUAVHQ]

P LQRUW @QJI XDJ HV WH EDDGRH EHVE HHQ KRW
DQG NQ WIW P HGID DQG WH FKDMIQ) HVR
JHR EGANQI DQG P IMQRWP DARQ $ KLI KO KW
Rl WH HYHQAZ DV\WH SXETF L P SRUXP  Z KIFK
HQJ DJ HG BFDADQG [QMIDWRCDOYRIEHVIQ

GVAXWRQVRQWH IXVUH R P IQRUW OQI XD H
P HGD

0 DIQ RXWRP HV
7KH Z RIWKRS [QMOMLHG UVHDUK HIRWIQ
WH YDOIF UHJ LRQ DQG VWHQJ WHQHG QHVE RUW
DP RQJ VFKROWY P HGID SIDPMARGHY DQG
SRIA P DNHY 0 DQ. SDWASDQN DRQJ Z W
WH Z RUWKRSB/\WHP HV Z LOFRQAXH
FROAEXWY \R DQG H SDQEQ) WH &2 67
$PMRQ3/85/,1* 0 (' ,$ &$ | RMUQ]
®RQY WP FRMERDARQLIQWH IHS Rl

P ICRUW ©@Q) XDJ H P HGD

7+(/1%$: 2) "' ,9(56,7< 1(:
7+(25(7,&%/ $1' 35$&7,&%/
3(563(&7,9(621 " ,9(56,7<
$&&2002' $7,21 )25
0,125,7<*52836

6HSWP EHU 2 PREHU ) GIQEXU

&R RUDQ]HGE\ . \UDN.7RSIGLDQG 1 IFR®
3DR® $ OML %D WIVZ RINWKRS J DKHUIHG
B DOAKROW DQG SRIF P D\HWY IQFOGIQ) 81
6SHADCE DSSRUMXURQ 1 DARGQDAD LCRUMEV

1 IFROV/ HUDMR H SGUH WH HYROLQJ
FRGAHSWDA WP HZRUINRI WH/ OZ RI* LYHWAW

(&0 ,$118%$/ 5(3257

" VEXWRQVIRPXVHG RQIGHOM 1Q) RHBRNHG
P RGHYRI P IGRUW SIRMPIRQ FRQOHANY
YDURXVDUWDVRI GlYHWW DFFRP P RCDWRQ DQG

DWHWCQI WH IUDP HZ RUNV SRWQADAP SDRARQ
ERW UHVHDURK DQG SUDRWAH

0 DIQ RXWRP HV
7KH HYHQAP XOWG KL K BIYHOGMXWRQVRQ
LQQRYDWYH DSSURDAKHV\R P [QRUW J RYHUDQRH
@ 1QJ WH IRXQGDWRQ | RUIXVMUA
IOMBGMASEDY UVHDUK 6HBPWMG SDSHWY/Z L@
XQGHU R SHHUMMEZ |RUIGFOMRQLQ DQ HGWG
YROP H IXUWMHUDGYDQAQ) WH WHRUAWDIDQG
SIDPWIDIDSSTDARQVRI WH/ OZ Rl ' LYHWW

7+( 62&2/,1*8,67,862)
1257+ )5,6,$1 /$1* 8%+ (
$77,78' (6 3(5&(37,216 $1"
86%* (

2 PREHU ) BQEXU

7KIVZ RUINVKRS RQWH \VRARMY XIWWFVRI 1 RUK
) UMDQ RU DQJHG E\ 5XW. LWFKHU EURXJ KW
VRIHWHURYHU  UMVHDURKHLY WXGHQWV
HGXFDWRLY DQG RWHUSUDPWARGHLY | URP
LQWMMARQYWURXI KRXWBFKBMZ L + RMWICK
IQFXGIQ) WH ( XURSD 8 QYHIVAW GIQVEXU
WH & KUMADQ $ EUHKW 8 QLYHIVAW HOWH

1 RUGIUMN, QAAOAWH ) UMN) RUQQD WH

) HUQ) 6WWXQJ DG WH ) UMN) XQN
UHVHQBMRQY SHWRIQQ) VR KIMRUEDODQG
FROMP SRUIDY DVSHFWRI ©@QJ XDJ H DAMYYGHV
SHIFHSWRQV DQGWH XVHRI 1 RUK ) UMDQZ HUH

JIYHQIQERW * HWP DQDQG 1 RWK ) UMDQ

0 DIQ RXWRP HV
7 KH HYHQMMHQI WHGHG UVHDUK GHVE ROV IQ
WH IIHG R 1 RWK ) UMDQ @) XIMARY |RAMUQ]
QHZ FRIERUDARQY DQG UVHDUK LGHDV 3@V
HP HU HG IRUIXVMUH HYHQW $ GGIMRQD® D
\SHADAWXH RQWH \RART) XIMAFVRI 1 RUK

) UMDQLVEHQ) GHYHBRSHG | RUDQ LOMIDARCDO
MAXWULOHQXW] G WP HQJ DI HP HOAZ W
WH VRSLF DQG WDMQJ D7 DIHQHWRI WH 1 RUK

) UMDQ FRQM WP RQJ WD EURDGHUDFDGHP IF

DXGIHGAH
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&R RUDQJ]HGE\ WH ( &0 , DQG ( XUF
SHVHDUK WL FRQ HUHQRH EURXJ KWRJ HWHU
UHVHDURKHWY P HGID SUDPWARGHY DQG H SHW
VR GVAXW WH FKDE@Q) HV DQG RSSRWYQUWAVRI
GLJ M} DARQIRUP [QRUW ©QJ XDI H P HGID
0/0 +RWMGD/MIMILIRQ WH* HP DQ
MVEIDQ & HQAH IRU( XURSHDQ'  IDBRI XH WH
HYHQAZ DV \HBIPMG WURXJ K D FRP SHWAYH
DSSTDARQ SURFHW KL KOQJ KW W

\UJ QUFDQRH LQIRWMUQ] * HUP DQ ,IIDQ
FREERWDARQLQ D ( XURSHDQ FROM W

7KH( &0 , SO HGDNH WRB! Z IW FROAEXWRQY
IRP 6HJIXV] %REHU &L : @ 0 DGGL

' RURQRWR 2 OP X\X DQG 6\BQMDY 0 HEHI D
6HU X\ YREHUDQG &I : 1@/FR RU D] HG
WH HYHQANGUDWMG WH SWRI P DQG
SDWASDWG DV VAWRQ FKDILY DQG SDQHDMW
UHQRUAQ) ( &0 ,B/GDGHIKLS QP IQRUW
OQIXDJH P HGD UMHDURK 0 DGGL' RURQRWR
2 OP XVX DQG 6\VEQMDY 0 HEHI D SUNVHOMG
FDVH VWYGLHV RQWH 9DV XH DQG 5 XWHQDQ

P LIQRUW P HGID OQGWFCSHY SURYIGIQ) YDODEG!
FRP SDUDAYH LOWI KW

7KH FRQHUHQRH GIUHAD FRONEXWMG \R &2 67
$PIRQES K3/85,/,1*0 (' ,$ GGE\
WH (&0 , PRIHRQS:  7KIVIQWIWYH IRFXVHYV
RQWH P SDRARI GLJ V@) DARQ RQ P XGMI XDO
P HGID DQG WH HYHQWHWYHG DVDQIP SRWEQW
VIMS 1O VWHQ WHQQ) FRIDERUDARQ Z WIQ WH
QHERWN 7KH GIVAXWRQVDQG QU KW
JDNHUHG ZLQIQRWP IX\WWUH BMHDURK DQG
IQWWHVZ WIQ3/ 85,/ ,1* 0 (' ,$

. H 7KHP HV

. 7KH P SDPARI
GLJ MICSOWRWP VRQ FRQMONSURGXPURQ
DQG @) XIVAFE GLYHWW

. $GDBWQY

VR \KUWQ) DXGLHQRH KDEIW DQG ILQDQADO
SUHWWXUHV HVSHAD® SRWSDQGHP LF

. F 7KHRGIRI
GLI MECFUDRWY IQVXWEIQIQ) P LORUW
@QI XDI HV

. 6WDWAJ [HV VR DSSHDO
VR \ RXQJ HUDXGIHQAHVWURXJ K IQCRYDWYH
IRWP DV
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2 AREHU %H D
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2 U DQJ HG NMRIQM Z W WH & HQAH IRU( DW
( XURSHDQ DQG , QMUIDAWRCDBBWGIHY =2 16 DQG
WH , QUMM IRU+ XP DQBAHQRHV ,; 0 WL
ZRUIWKRS FRRUEICDMG RQ( &0 ,B/MGHE\

(® DO XUDRYD EURXJ KVWIRI HMHU
IOMEODWRQDOFAKROW/ MR H DP 1QH WH [P SDFW
R &UP HDB/  DQQH DARQRQ&UP HDQ7DMU
IGHQMV P LJ UDARQ SDAMQY UMIOHQH

P HEKDQMWP V DQG | XVMUH DVSILDARQY

3 DWASDQN DOR VEFNBIG \J QUIFDQW

P HWRGR®J [FDOFKDIIQI HY [QFOGIQ)
UHVAIPWG DFFHW\R &UP HD VHRXUW UMY DQG

IUDJ P HQMG UHVHDURK GDV SRWADQQH DARQ

0 DIQ RXWFRP HV
7KH Z RIWKRS VIXFPHWIX@ IGHQMIHG FXADO
UHVHDURK J DSV UHI DWBEQ) & UP HDQ 7DiJ
UHMOHQRH DQG SURVIGHG VU HMG SRTR
UHFRP P HQGDWRQV | RUWENHKRGHLY Z RUNQY
ZMSRW  &UP HD ,P SRMEQD MGELHAD
| RUMUHG FRQFUMW FRAIDERUDAYH [QUWDAYHY
ICFOGQ) IRMRZ XS DFDGHP LF HYHQWIQ9HQD
K 1RYHPEHU DQG SOQUHG DPRYWAY

1Q8 NIDIQH DQG/ RQERQ iXP P HU

(&0 ,$118%$/ 5(3257

0,125,7(6,1/2&$/ 32/,7,&6
2 AREHU 5RWNOH

/ HGE\ 6HJIXV] YREHUDQG 9HTR 3HAELDQG
RU DQJ HG LQ FRRSHUIMRQ Z W 5 RWN@H

8 QYHW WLYZ RUIWKRS SURYIGHG D SOMRWP
IRULQ GHSW GVFXVMRQV RQ HWQRSROANFY DANH
@FDOBIVHO3 DWASDQNVH SBUHG P XGOS

GIP HMMRQVRI P IQRUW SROAFDCSDWASDARQ
IQFOGIQ) P IQRUW P DNRUMW AMHV DQG WH UR®G!
Rl P LQRUW @QJ XDJ H P HGID IQ\KDSIQ) ®&FDO
SRONFDODUDAYHY

0 DIQ RXVFRP HV
7KHZ RUWKRS QLG WH IRXQGDIRQ IRUDQ
LOQRYDWYH HGIWMG YROP H EUQI 1Q) RI HWHU
FROAMEXWRQVIURP VAKROWEDVHG DP RQJ
RWHY 1Q' HCP DN * HP DQ 1 RUN

0 DFHGRQD DQG5RP DD 7KLV IRWFRP 1QJ
SXEQFDARQ DIP VR SURYIGH FRP SDUDAYH

IO KWIQR GFDCP LQRUW SROAFV RITHIQ]
QHZ SHYSHPRMHVRQKRZ HWMQRSRONFDO

G\ QP IFVXQRG DWKH P XQFASDADQG UHI LRQDO
BNHY
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,Q WKH (&0, RUJDQL]HG DQ XQSUHFHGHQWHG QXPEHU RI
LQ JOHQVEXUJ DQG DFURVV (XURSH UHLQIRUFLQJ LWV UROH

RQ PLQRULW\ LVVXHV 7KHVH ZRUNVKRSV VHUYHG QRW RQO

UHVHDUFK EXW DOVR DV FDWDO\VWV IRU ORQJ WHUP FROOD

DSSOLFDWLRQV ODUJH VFDOH SURMHFWYV VSHFLDO LVVXH)

DQG HGLWHG YROXPHV %\ EULQJLQJ WRIJHWKHU H[SHUWYV

(&80, VWUHQJIJWKHQHG QHWZRUNV WKDW ZLOO FRQWLQXH VKD
LQ WKH \HDUV WR FRPH

-

-X®
-HBIQD O KDY 7HD + RGDM
(&0, ( XURSD 8 QYHWVAY GIQVEXL)
& RUHDWRQY %4V HHQ 3XEF 3RTAHY DQG " \Q@P IFVRI + IMRUFDOB HYSHPWHV 1Q WH
, QMMWRCDCB IDPWFHY $ Q$ QDOMYRI & XOUDO /IWADY 7H WRI WH :  HVMUQ %DBDQY
, QMNRQV 1Q 9 RMRGIQD ,QMSUAW) WH 7WDANVRI 3ROAFDO7 KRXJ KW
( P EHGGHG 1Q 1 DWRQDOH IWRUFDOE RQUARXVGHW
) HE
6HU XV YREHU &WDUJ @ 1@V 6HSW
(&0, - RVHSK 3WDANZ IHVHU
0 IQRUW / DQI XDJ HVDQG ) RREDOR.QEV $ ( XUDF 5 HVHDURK

&RP SDIMRQRI WH/ 1QI XIMAF / DQGVFDSHDQG . + MRUFDQD  LORUW 6\WWGEIHY K, QM@IRXD0 MRWY

/ DQI XDJ H 3WDPWRHV Rl WH & RGFHSWA IQRUMB
$SUO 2 FW
( @ DEHVK &UDLJ BRSKID: LONBIU
8 QYHUW Rl 6XWH =2 16 %D
© KDABR®! IRUO LQRUW 511 KW1Q D 3RDUMVHG

YHEQ Q) YV HHQ7ZR: RUWBV' 6RADD HAD

R / HWRQVILRP 1 RUMHWD,IHDQG 1 RUK DQG <RXQJ 5XVMDQVB, GHQMN $ ELRDG

0 DFHGRQD DQG 8 NUDICH

2 PW
$SUO - P . RHQ
0 DGGL' RURQWRLR 2 TP X\X (&0 , IOMQ
(&Ol

" IVARXUH 6XURXQGIQ) WH 5HFRI QURQRI

1 HZ 5HVHDURK 3 URMIPARQ %DVT XH ( OGDIDQDVDO LQRUW / DI XDI H 1Q 6Z HGHQ

YUHDWIQ) 6SDAHV

1 RY
- XCH / MELED' NRUGMIVIE 0 H\ HW3D\ HW
. IHDQ &RQHD (&0,
4 XHHQ V8 QYHYW YHIDW

0 HDVXUQ) WH ( ITHPRYHQHWRI $&) &

7KH3ROAFVRI 0 XGEXGMIDOAMAQ 0 RQRUQ)
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7KH (&0, DFWLYHO\ EULGJHVY WKH (XURSHDQ GLVFRXUVH RQ
HQJDJHPHQW LQ WKH '"HQPDUN *HUPDQ\ ERUGHU UHJLRQ Zk
FRQQHFWLRQV ZLWK WKH IRXU UHFRJQL]JHG PLQRULW\ JURXSE
(&0, V UROH HIWHQGYV EH\RQG UHVHDUFK DV LW DFWLYHO\ F
HGXFDWLRQDO LQLWLDWLYHV DQG FURVV ERUGHU FRRSHUL
LWV SUHVHQFH WKURXJK VWXG\ YLVLWYV SROLF\ HIFKDQJH\
IXUWKHU VROLGLI\LQJ WKH UHJLRQ V UHSXWDWLRQ DV D P|

(1*$*(0(17: ,7+0,125,7<
*52836%1" 5(*,219%/
67$. (+2/' (56

TKRXIKRXW  WH( &0 , P DQEIGHG VWRQ)
SDWZHUKISVZ W P ICRUW FRP P XQWHVDQG
UHT IRCDOMINHKRGHLY ' LWHAVRUO HGR 3HWEL
UHSUAVHOMG WH ( &0 , DAQRWE®! UHJ LRQDO
HYHOW LQFOGIQ) WH 1 HZ <HDUB/5 HPHSWRQVRI
BFKBMZL) + ROMQR/0 [QWMU3UMGHQN DQHO
* QMHU -DQXDY DQGWH' HXWRKH

* UHQY YHHQIQ6DONH® DIN - - DQXDW

$ GGMRQDD ( &0 , UAVHDURKHWY P HWIQ - DQXDY
Z W . DIHQ 1 HKOHQ $ GYMRUIRUS HI IRQDADQG
0 LCRUMW/ DQJ XDJ HVDAIMH 6FKGNZ L) + ROMOQ
0 IQIVAY IRU( GXFDARQ 6AHQRH DQG & XOMUH
VR GVPXWRQI RIQI UMVHDURK RQ @QJ XMAF
GLYHWW DQG HGXFDARQ

7KH( &0 , GHHSHQHG IWHQI DI HP HQAZ W
) LMD WINHKRTHY EXIGQ) RQBQ)
WEQGIQ) FRRSHIDARQ 5XW . IWRKHU

VIAHQ) WHCHG FREIERUDARQ Z WK WH 1 RUE UIWN
 QUOMDQG WH ( XURSHDQ8 QYHIW R
)BREXU (8) ®DAQ R RIQAHVHDUK
QWYY 7KH ( &0 , LVFXUWHO® Z RINQJ RQ
WUHH UAVHDUK SDSHW EDVHG RQWH 60 L (
EXWEIQQI 0 ICRUMYHG/ DQI XDJ HVIQ( XURSH
SIRVPNGDD H SERUQI OQJ XDJ H DMYXGHV
WP LQR®J\ XVH DQG @QJ XMAF OQGVFDSHY ,Q
) HEUDW  9H@R 3HWELDQG 5XW . IUFKHU
DAMQGHG WH %AINH ( P SIDQJ Rl WH ) UHMVHQUDW
UHQRIAQ) WH & HOAHB/ FRQCHPWRQ VR WH

) UMDQFRP P XQW / DIMUWDWP RQM . IWFKHU
SDWASDWG [Q D SDQHIGIVAXVMRQ DVIKH

1 RUS UWN, QMYAXWFRQAEEXWD] VR DZ RUIWKRS
RQ UHJ IRQDAIDQG P LQRUW Q) XDJ HVIRUGFDO
SRONDCRI I ADY

7KH( &0 , DOR H SDQGHG IWFRMERWDARQ Z W
WH 6LONDOG 5RP D FRP P XQW LQ6FKOMZ L
+ROMQ 2Q )HEXXDY 9HMR 3HWILDQG

0 DD OWAVMWMG WH RIILEHVRI WH 61O

8 QRORI 6FKOMZL) + ROMOQIQL HXP  QWMU
P HAW Z W BHSUAVHQEMYHVO DUR 7KRUWP DQQ
DQG. HD / DXEIQIHU'  MAXWMRQVIRFXVHG RQ
RQIRIQI FKDEIQJ HVIDAHG E\ WH FRP P XQW
DQG ADMJ LHV | RUEHWHULQFOMRQ LQ UHI LRQDO
SRR\ P DNQJ

7KH( &0 , DOR HQJ DI HG Z W 6 RUEIDD
UAVHDURK IOWMAROY 2 Q0 DK 5XW

. IUKHUP HARQECH Z W UHSUVHQBMYHVRI WH
BRUEVAKHV, QUMVIR GIVFXW SRWEGH I X\MUH
FRADERWDARQ $ VD UHVXOV. LUFKHUKDVEHHQ
LOYIWIG VR J LYH D GPMUH DAWKH , QAMNQ

& RANEXV OMULQWH\ HDU

,QDGGMRQ WH ( &0 , FROAMXHG \R H SDQG
FRERDARQZ W' DOVK DFDGHP |E DOG
SRR IOQWAMARQY . \ UDNL7RSIGLZ RINHG
FEVHD Z W FRGDI XHVIRP WH' DQWK
QMMM IRU+ XP DQ5LI KW WH 8 QYHWW RI
&RSHXKDJ HQ DQG $ DUKXV8 QLYHWIW
IAHQI WHQIQ) D QHE RINRI VSHADDAVZ RINQJ
RQJ RYHLDGAH DQG GLYHWW 7KLY LQMDAYH
FROAEX\WMG \R D IRIONZ RIWKRS [Q

LOMI DA WHUH SHWH IOR ( &0 B/
UHVHDURK DI HQGD



678' <9,6,76 $1'
(; &+$1*(
7KH( &0 , IDAQBWG P XGABGI WG YIMW

VIAHQI WHQIQJ WH UHJ LRQB/UR®I DVDQH| DP S

Rl HIHPAYH P LQRUW SURWIPARQ DQG FLRW

ERWGHUFRRSHIDARQ ,Q FRMERWDARQ Z W WH

0 IQGHKHWQ . RP SHMJ 1 HWZHWN 0 . 1

WH ( &0 , SDWASDMG LOWUHH IXG\ VRXWY

ZHORP 1QY

e +IVRY WDRKHWDQG P XVHXP \SHADDMW
IURP &URDD DQG 6HELD IRFXMQ) RQ
KIMRUEDCP HP RY DQG P LQRUW W KW

. &IYIF DPAYMMWIURP 1 DYD ( WRQD
H SEUQI FXOXUDCDQG @) XIVAF GLYHW
SRIAHV

. (GXFDRYIWRP 1 DYD HP SKDM] IQJ
LQFOMYH HEXFDARQ DQG P LQRUW ©QJ XDJ H
WDFKIQ)

C12: (" *(

$ GGMRQDM WH ( &0 , KRUMG DG, YMWRU
6HUEIDQRIIADY DV SDWRI WH O LORUW
SURWIPMRQIRY( 8 $ FFHWIRQ SIRVIPAWHH
3URMPASDIH; ; 1 LQH UHSUVHOBAYHV I LRP
6HUEDR/0 [QVIAY RI +XP DQDQG 0 LQRUW
5LIKW 0 IQV Rl &XOMUH O LOMAI Rl 3XETF
$GP IQVADARQ DQG WH 3URYICADGB HRUHVEUD
R 9RMRGICD YIMWG N\ LOMAMRQV1Q

BFKGMZL) + RMMQDQG' HP DN 7KH
SURIWDP IQFOGHG P HHWQI VZ W WH O IQRUW

&RP P IMRQHU WH ( XURSHDQS$ |1DILY
&RP P IWYH UHSUAVHQMWHVRI WH' DQWK DQG
* HUP DQP LQRUMHV WH' DQMVK & RQUXDWM

* HQHUDAQ) GIQEXW DG WH 1 DWRQDO
$WRADWRQR! * HWP DQ6IQADQG 5RP D

3DWFSDQN Z HUH SDIMEXDUD LOMUHVMG [QWH
FRQFHSVR! DIIADWRQE\ FRQYPWRQ DQG WH
SRWQIDIDSSTDARQR! WH O LCRUW

&RP SHMQFH1 HERW 0 . 1 P RGHAQGHEID

5(6($5&+ $1' 38% ,&
(1*$* (0 (17,1 7+( 5(*,21

$VSDWRI IWRQI RIQ] UNVHDURK RQWH UHJ IRQ
WH ( &0 , FRQGXPWMG DMIXG. RQ* HWP DQ

1P P LJ UDARQWR 1 RWN 6FK®NZ L) DQDO)] IQJ W
IP SDPARQWH * HUP DQP LCRUW 7KLY UHVHDURK
SURVGHG LOWI KWIQR FKDQI 1QJ

GHP RJWSKIFV HGXFDMRQ DQG IGHQMY \HH
&OMMU 0 IQRUW \WXHVIQWH' HQP DN

* HP DQ YRGHBHIIRQ S ; ;

7KH ( &0 , UAMHDUKHY DOR DRRYHO HQJ DI HG
Z W WH SXETF WURXJ K BRMUHV DQG SDQHO
GMVPXWRQV 2 Q 2 AREHU 6HQRUS HVHDURKHU
) HO 6F<X@M GHQYHUHG D GRMUH DNKH / RQJ
1 KW' HPRADR 1Q) GIQEXU KRWMG E\
WH) GIQEXU $ GXO( GXFDARQ & HOMU YKV
+IVVE® ' HP RADA DQGO ICRUW &RQMFW
H DP 1QHG HWQF FRQ@W GHP RADWE WHRUY
DQG WH URGIRI P IQRUW W KWIQ FRQ@FW
SUHYHQARQ GDGQ) VR D OYHD GMVAXWRQZ W
WH DXGHQAH $ GAWRQDD® WH ( &0 ,

RW DQ] HG WH 6 RARMY XIWAFVRI 1 RUK ) UMDQ
ZRUNWKRS Z KIFK EURXJ KWRJ HMHURYHU
SDWASDQN VR GIVRXW @QJ XDJ H DAYYGHYV
SHFHSWRQV DQG QM HOHIDAWRCDO

WDQWP MWRQ VHH (&0 , ([ SHW RUNKRSV
S
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7KH (&0, UHPDLQV FRPPLWWHG WR IRVWHULQJ WKH QH[W J
SUDFWLWLRQHUV LQ WKH ILHOG RI PLQRULW\ ULJKWV 7KUF
6FKRRO DQG JUDGXDWH WHDFKLQJ LQLWLDWLYHV WKH &HQ\
RULHQWHG HGXFDWLRQ WKDW FRQQHFWYVY UHVHDUFK ZLWK Ul
HITRUWYV EURXJKW WRJHWKHU VWXGHQWY H[SHUWV DQG
OHDUQLQJ IRUPDWY VWUHQJIJWKHQLQJ ERWK DFDGHPLF N

HQJDJHPHQW ZLWK PLQRULW\ LVVXHYV

$118%/ 6800 (56&+22/

7KH W (&0 , 6XP P HUBFKRRCRQ 1 DARQDO
0 IORUMAV KHG ILRP $XIXW R 6HSWP EHU
LQDADYD 6EYDND EURXI KW
WRIHMHU  SDMASDQNIWRP RYHU
FRXQMHM. DP [ RI 0 $ DQG3K \AMGHQW
P HGID SIRIHMWIRQDY DQG J RYHUP HOW
SUWDPMRHIL R H SGUH WH WHP H CORIFHV
8 KHDLG 7KH) XWUHRI 0 LQRUW / DQJ XDI H
5LJKWD

7KHSWRI WP 1HDMUHG DQIQARGXPRY GRMUA
E\ /HIK 2 D\HV 4 XHHQO DY 8 QYHWMWRI

/ RQGRQ DQG H SHWBPMUHVIRP GDGQ)
VAKROW $ ®QJIMGH DFDGHP [E VAWRQY
SUDPWNRQHUS DQHY LQFOGHG OQ) XDJ H SRR
RIIIFDYIRP 6HELD ( WRQD DQG 6@YDND
SURVGIQ) UHDOZ RS QWL KW

IOR SRIE P DNQJ

$ VIQ SUMRXV\ HDY WH 6XP P HUBFKRR(Z DV
FR RU DQJ HG Z W WH & RSSIHWLY) RXQGDARQ
Z KIFK SURYIGHG I LQDQADOKSSRIWWT7 KH HYHQW
ZDVFRRGICDOMG E\ $]1} % ETX®Y DG
6VEQMDY 0 HOHI D Z W DFDGHP [F LOSXWURP
5XW . LUKHUDQG ( &0 , FRDI XHV

7KHIHHGEDANIURP  ERW WXGHQWDQG
GRWUHY Z DVRYHZ KHP LQJ ® SRVYH
3DWFASDON SDWEXOUD DSSUHADMG WH
QHE RINQ) RSSRUMQWAY WH IQRUP DCDQG
IQMDPARYH VAWQ)  DQG WH DFFHWMELON R
GRPWUHY I RUGVAXWRQ DQG HQJ DI HP HOW7KH
RQ VWM GDQQ) IGFOGIQ) WH I HT H FXWRQ
VR WH 6@RYDN + XQJ DUDQ ERWGHUUHI IRQ Z DV
KLJ KO KWG DvD P DRUMAHQI W

(&0 ,$118%$/ 5(3257

+*+/*+762) 7T+( : ((.

"D 2 UHOMARQ ZHBRP HE\ (&0, IWHARU

9H@R 3HABLDQG 00N, UD] DEDEHWD
&RSSIHWMY) RXQGDURQ

"D &RQHSWDARXQGDARQVRI P IQRUW
OQI XDJ H SIRMPARQ [HDMUQJ D SDQHARQ
QDARQ WMV DV @QJ XDJ H P DQDI HY

‘D (8 GYHIEMXWRQVRQWH IXWUHRI
P LCRUW @Q) XDJ HV FRP SGP HOMG E\ JURXS
Z RIWNRQ@Q) XDJ H SRTA

"D $ YIMVWR WH + XQJ DUDQ @QJ XDJ H

QHZ\SDSHU M6]6 H DP IQQ) WH URBIRI

P HGID DQG GLJ MICSOWRWP VIQP LGRUW
OQI XDJ H SUHVHYDARQ

‘D) IHG WIS R WH 6@RYDN + XQJ DUDQ
ERWGHUUHI IRQ HQJ DI LQJ Z W GFDO

FRP P XQWHV DQG LOWMYMWRQYVRQ+ XQJ DUDQ
OQI XDJ H W KWIQ 6@RYDND

‘D &DHWMGHVIRP 6SDOIQDQGWHS.

IRPXMQJ RQ SXEQF VHYFH EURDGFDWY 1Q
P LCRUW ©QJ XDJ HV

"D ([ SBUDWRQRI WH URGI RI RQIH \SDAHV

DQGWHUMHRI $, IQ\KDSIQ) WH IXWWUH R
P ICRUW @QJ XDJ HV DQDO] LQJ ERW
RSSRWYQWHV DQG FKDOIQ) HV | RUGR XIVAF
GLYHWW LQWH GLJ MBI H



/]22+9G)0089 /$8TT$
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Q WH ( &0 , SO\ HG DQLP SRWIQNR®I LQ
P LCRUM W KWHGXFDARQ GHOHUQ)

\SHADE HG BPMUHY VKSHYIMQI J IDGXDM
UVHDUK DQG P HQRUQ) \WYGHQW DRIRW

( XURSH

,Q0 DUK . \ UDN7RSIGLOIG DZ HN BQJ
GRYUH VHUHV DV XGRYIND 8 QYHUW RI 3XETE
BHWEH +XQIDW RQC7KHO DUIQRI

$ SSUFIDWRQIQWH ( & W 5B/ LYHWW

0 DQDJ HP HQAD 7KH FRXWH SURYIGHG D ®U DO
DQG SRR RUHQMG SHYSHPRYH RQP LQRUW
JRYHCDGHH

7KH( &0 , DOR FROMEX\MG \R J UDGXDM
UHVHDURK \IXSHMMRQ DQG P HQRUKLS 9HMR
3HAMILVXSHYIVHG DQO $ WHVVRQ

D XUFEXGMDOP Q) RWP HU&RBQDO
&RXQAIHV 7KH 3RWMI XHVH & DVHD D XURSD
8 QYHUMAW BIQEXU (8) ZKIEK ZDV
\XFPHWMX@® GH HQGHG Q- DQXDV

$ GGMRQDD ( &0 , UMHDUKHWY P HORUHG

P XOSGI VWGHON IRP ( XURSHDQ LOWAMWRQY
RITHUQ) H SHYWI XIGDQRH RQP LQRUW W KW
DQG J RYHUDQRH WRSIEV

( &0, UAVHDRUKHWY/ Z HUH DOR DRWYH 1Q XQLYHWAW
WDRKIQ) 3 HWELFRQUOXHG KLY DQQXDO

Q) IORUMHVDQG 0 XONEX@MUDDP D FRXWH DWW
(8) HYDIIQ) WMGHQOWIQ FUMWFDOGMVAXWMRQY
RQP XOMEXGUDDAMMHRUHY DQG ( XURSHDQ
JRYHCDGFH 0 HDQZ KB ) HI) 6FKXEM DQG

" ROXNDQ. DUDNX FR VBXJ KWD FRXWH RQ

FRQ GAWIHVRGMRQ DAB QYHWVAWW HGHEBHU
IRPMQI RQ SHDFHEXI@IQ) DQG J RYHUDGRH
DM IHV 1Q HWQE FRQ@EW



(17$1 7(; 792 2.

lez% WH ( &0 , KDVEHHQ DQDPWYH
SDWFASDQAIQWH ( XURSHDQ 1 RQ 7HUMRUDO
$XWRQRP\ 1 HERW (17$1 2 CHRI WHNA
RXVBXWIRP WY FR@ERWDARQ LY D\M VERRN
RQCRQ WUMUDIDXRQRP\ 17$ DIP HGDW
SIRYIGIQJ DFRP SUHKHQUYH DFDGHP LE UHVRXUAH
RQWLYLP SRUWBQWFRQFHSWRUP DQDJ LQJ
CQDARCDOGLYHYW Z IWIQ WMV 7KLY/ W] VERRN
Z KIEK BHSUAVHQN P ROMVRI LOMQUYH Z RINE
H SHWIQWH IIHG Z DVFRP SOMG LQWH
\SUQ RI DQG IRUWP DI SUVHOMG DV
(17$1 B/IQDAHYHOAQ= UEK IQO0 D\

7KH W VERRN HDMUHV FRQAIEEXWRQV | URP
DFURWWH DFDGHP LE FRP P XQW LQFOGIQ)

WJ QUEFDQNCSXWURP ( &0 ,B/RZ Q UAVHDURKHWY
BHQRUS HVHDUFKHU MELFD'  NRUEWME VHIYHG RQ
WH HGMRUDCERDUS DQG DXWRUHG D FKDSWU
WDWDGGUHWHVWH FRP S®f IMHVDQG FRP P RQ
P WXQGHUMIQGIQ) VVXURXQGEQ) 1 7$

$ GGMRQD® . \ UDN_7RSIGIB/FKDSWUIRFX\HY
RQWH URGI Rl @QJ XDJ H DQG UHD LRQZ WIQ
FXOMUDCDXVRGRP \ DUDQI HP HQWV VENQJ D
SUDJ P DAF DSSURDAK P RYIQ) EH\ RQG WH
DEVADPWARGQFHS\WDT) DMRQRI FXGMUDO
DXVRQRP \ 6KH HYDODWMV \WH UHDOZ RS
GHMJIQ [P SGP HOBMRQ DQG SUR] UAWRQRI
FXOYUDADXVRCRP \ DUDQ) HP HQW LQ YDURXY

P ICRUW FROM W

$VDGHHIE®! WH W \ERRNWEQGVDVD
FRQFUAW H DP S®I Rl WH NQG Rl YDODE®!
UHVRXUFHVWH ( &0 , DIP VR SURYIGH VR WH
DFDGHP LE FRP P XQW DQG EH\RQG W/

H SHAMG VR \HYH DvD | RXQGDARQDOM WRU
WRVH WG IQ) RUZRINQJ IQWH IHG Rl
GLYHWW P DQDJ HP HQADQG P LQRUW W KW

(&0 ,$118%$/ 5(3257



32/,&<%' 9,6,1*

o) WKH (&0, FRQWLQXHG WR FRQVROLGDWH LWV VWDQGL

LQ SROLF\ DGYLVLQJ HVSHFLDOO\ WR WKH 26&( +LJK &RPPL)

+&10 SURYLGLQJ VFKRODUO\ LQVLJKW DQG SROLF\ DQDO\V
RI PLQRULW)\ LVVXHYV

+267,1* $1 +&10 (; 3(57

0((7,1*
7KH( &0 , KHSHG OXQRK WH W DQQLYHIDW « CTKH2 6&( +LIK&RP P MMRQHURQ
FHREWDARQVRI WH+&1 0 E\ KRWQ) DVSHADO 1 DARQDAD ICRUMHV 1 RP VHWHUIRUWH
([SHVO HMOQ 1Q) BQEXU RQO D 7KH ( XURSHDQO LQRUW 5L KW5HJ P HDE\

P HAWMQ |HDMUHG DQLQ GHSW GVAXWRQRI (P P D/ DQAFKQHU

WUHH ( &0 , FRP P MMRQHG WMGHV
7KHWYGHY Z HH OWMUSXEQKHG LQWH - RXWDO

« CTKH2 6&( +LIK&RP P MRQHURQ RQ( WCRSRMAFVDQG 0 LQRUW MWXHVIQ( XURSH
1 DARCDAD IQRUMHV 3HWRQD DQG 4 XIHW -(0,( +UK&RP P MRQHU. DIDV
' IS@P DR\ DE\ 6WSKDQHO DWDO $ EGUDNKP DQRYB/ SDMASDARQLQWH P HHWY
. C7KH2 6&( +LIK&RP P MRQHURQ DQG KLV IQMEPWRQZ W ( &0 , WAl
1 DARQDOD ICRUMHV &KDQIHP DNHURQWH  XQGHWARUHG WH FREIERUDAYH QDMUH Rl WLV
* RXQGDE\ 6\MDQ: R UHDMRQWKLS

(&0 ,$118%$/ 5(3257
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62&$/ $1' (&2120 ,&
3$57,8,3$7,21 2) 0,125,7,(6

$ QGUHHD & AWMRAHDR/ UR®I DV D BDG H SHWDQG
GUIWUIQWH + &1 0 B/H SHW URXS RQWLY
VRSLE FDP H\R I XMRQ Z W WH SUMVHOMARQRI
WH CSHARP P HQGDWRQVRQWH ( 11HPRYH
3DWASDARQR! 1 DARQDA IQRUMHVIQBRADO
DQG ( FRQRP (E/ LHDIQ7KH + DI XH RQ2 PREHU
$ QGUHHD VSRNH DAD SDQHOGXUQ) WH
SUNVHQEMRQ NMVAZ HHNY DIWMUGHDYHUQ) D
UHDWMG SUNVHOEMRQ DAINH 2 6&( : DYDZ
+XP DQ' [P HMRQ&RQYHHFHRQ2 AREHU

&2 /1$9R5$7,21 : |7+ 7+(
&281&,/2) (8523( $1°
(8523($1 81,21

| MELED' NRUGWIYIE Z DVRCH Rl WUHH FR DXWRWY
Rl D\SHADOHSRWRQC. 1Q WM HQJ DI HP HQWV
DQG,W,P SCPARQO LQRUW 3IRMPRRQLQ

( XURSH 5HBIYDQW LQGIQ) VIRUBRXWHDW/

( XURSHD WDWZ DVFRP P MMRQHG E\ WH
&RXGACRI ( XURSH DQG M/ SURI WDP P H

G+ RU} RQEO DAON IRUWH . HWMQ 9DBDQ/
DQG7 U\ HD7RJHMHUZ W KHUFR@ERWDRY
$ QGUHHD 8 GUHD DQG 6HU X & RQWMIQAD WH
5HSRW\Z DV SUMVHQMG GXUQJ D SXETE HYHQARQ
$XIXW  IQFRERDARQZ W WH ( &0 |

6XP P HUSFKRRAQ%HO DGH

(1*$*(0(17: 7+ 7+(
&2818&,/ 2) (8523(B & $',

) RIRZ 1Q) WH UHQHZ DCRI WH ( &0 ,B/REVHYHU

WMV DWKH & RXQACRI ( XURSHB/ 6\WHUQ)

&RP P MMHRQ$ QNGMVAUP ICDARQ ' LYHWIW

DG, QFOMRQ &' $' 1Q' HFHPEHU

| MEIFD' NRUGVME SDIWASDMG LQDQ

|QIRUP DARQDCH FKDQI H P HHWY) 1Q0 DK
(&0 , &RQUXEEQN) H HA3D HW

P DIQWICHG WH ( &0 ,B/IQYROHP HQNIQ WH

FRP P IMMHB/Z RUNWIURXJ K SDIMWASDWRQIQ IW

SEIDY VHWRQVIQ- XQHDQG' HAHP EHUDQG

Z RUHG RQKDYIQJ WH ( &0 , DGP MMG DVD

P HP EHURI VIR Z RINQJ JURXSV RQDWRQDO

P LQRUMHV DQG RQ LOMYHPWRQDAGVAUP LODWRQ
(&0 ,%$118%/ 5(3257

" $/2*8(: 7+ 7+( &281&,/
2) (852 3( 6(&5(7$5<
*(1(5%/

SHOPWY WH ( &0 ,B/HQI DJ HP HQAZ IW ALYIO
\RAHW ( &0 , FROXGEQMN H HW3D HW
UHSUVHOMG WH & HOWH LQ DQH FKDQIH R
YIHZ VZ I WH & RXQACRI ( XURSH 6HPUAELY

* HQHUDOO DUND 3HVACRYLE 9XUE RQWH
OMEDARCDO D R’ HP RADRA 7KW GDRI XH
ZDVSDWRI WH [P SGP HOBMRQR! WH

5H NDYA' HFOUDARQ DQG + HOIGN. P [QVMUDO
VHWIRQ GHAMRQVVR HQKDQFH WH & RXQACRI

( XURSHB/HQI DI HP HQAZ W AIYIORAHW

$''5(6672 7+(j/%1"
5(*,21%/ 3%$5/,$0 (17

' XUQ) DVRWHj ©QG MDQGV3HDFH , QUYMW
RQLRYHP EHU ) HT 6FKXOM GHIYHUHG D\
R WH| ©@QG UHJ IRQDCSDUIDP HQAVH DP 1QQ)
WH UMIHGH Rl WUMRUDCDXVRCRP \ 1O

P DQDJ 1Q) HWQE FRQ@W P G FXWHQA) ®EDO
FKDOIQI HV + H GAVIGBIG KRZ \WH WEELON RI
VXK DXVRQRP LHVLV/IQ GHQAHG E\ WHUSRQAFDO
DQG G DAWDP HZ RUW DQG XQGHYIFRUHG WH

1P SRWECFH RI LOMNMARCDCLH RUP V1Q HQUXUQY
WHUDGDSWEELQN ) HT) B/IQWI KW SURVIGHG D
YDOOE®! SHYSHARYH IRUSRTR P DNHWY
VAKROW DQG SUDPMARQHY Z RINQJ \RZ DBV
HWQE FRQ TPABHVROMRQ

81 63(&,$/ 5$33257(85
%5,(),1*

,QD\WJ QUIEDQAH FKDQJ H Z IW IQMEDARQDO
ERGIHV $]1] %HETX®Y SURYIGHG DQH SHW

EUHLQ) VR WH8 1 6SHADC DSSRUMXURQ

1 DARQDA LQRUMIHV ) HEDQG GH 9 DUHQGHY 1Q
BHSWP EHU 7KLY \VHWIRQZ DVFRQGXPMG LQ
SUHSDUMRQ | RUWH 6 SHADCS DSSRUMXUB/
RILELDOYMVYR 7 DNNMEIQ $] 1} VKDUHG FUXAIDO
LOLI KWIQR WH VWDAWRQ Rl CDARCDCP LQRUMEV
Z WIQWH FRXQN GUZIQJ IWRP ( &0 B/

H WIQUYH UMMHDUK DQG DQDOMY



1(7: 25.,1*

IHWZRUNLQJ LV D FUXFLDO FRPSRQHQW RI WKH (&0, ZKHUH
ZRUN DQG IRVWHULQJ SDUWQHUVKLSV IRUP WKH FRUH RI R
E\ HQJDJLQJ LQ D YDULHW\ RI HYHQWY FRQIHUHQFHYV ZF
WKH (&0, VWDII FRQWLQXHG WR GLVVHPLQDWH NQRZOHGJH F
QHWZRUNYV IRU IXWXUH FROODERUDWLRQV

&21)(5(1&(6

7KURXJKRXW WKH \HDU (&0, VWDII HQJDJHG LQ PXOWLSOH
SUHVHQWLQJ UHVHDUFK ILQGLQJYV SDUWLFLSDWLQJ LQ GL
FHQWUHVY SUHVHQFH DV D OHDGLQJ YRLFH RQ PLQI

-$18%5<

0 DUAQ. @M DYH D SUWVHQAMRQRQ
FO LQGHKHWQIP GHXWRK GEQVAKHQ

* HJOQGIP - DKIKXQGHWK HOQ/ LLHVVGY D
DVWMH 1 HXNIKUARI XQJI' Rl \WH 95XQG GHXWAKHU
1 RBVKGMZ LI HU - DX

.\ UD\L 7RSIGLGHHHG D SDSHURQC L1 MIO
5HDI IRXV,GHOMVDQG 0 XMIP : RPHQ $Q
OMYHPARGQDCS QDOMYRI 2 QIQH + DM 6SHHK
LQWH 8 . DDWKH 3RQAFVDQG , QMEHW
&RQHHAH SQYHWWRI 2 [IRG - DQXDY

9 HR 3 HWIIL GHQYHUHG D SDSHURQGHRZ GRHV
H J RYHDQRH DI HPWHWQE P LORUMEN

&RP SDUDAYH HYGHQRH ILRP | RXUFRXQMEND DV
WH 3ROAFVDQG , QMQHVE RQHUHQAH 8 QLYHWW
R2[IRG  -DQXDV

$11 YHUGTX®Y J DYH D SUNVHQEMRQ C5 X\WDQ
/SHBRFDQMBDQG $ 1J KDQ5HIXI HHVIQ 7 DNNMAQ
K QRW YHURQH ( TXD® : HBRP HD GXUQ) WH
( BIYHOM $ QQXD0 RARWDCE HVHDUAK : - RUWKRS
RU DQJ HG E\ / RQGRQ&HQADGS D 5 HVHDUK
1HERWN - DQXDV

(&0 ,$118%$/ 5(3257

) (968 $5<

0 DUAR . @MDMAQGHG WH $ WRADARQRI
YRGHDQGVEWGEHY (G RS & RQYHHIH
DQG GHDYHUHG D SUMHQBMRQRQ C7KH P SDFW
Rl &RYIG RQIGHQM [Q FIRW ERWEHUUH] IRQV
%* DQG%6+$3(6 UMDIKDN &0 , 6' 8D
%HQ* XURQS QYHWW RI WH 1 HIHY ( LOW
&DP SXV ) HEDOW

0 $5&+

) HT 6PKX®M J DYH D SDSHURQ C7 HUMRUDGBHD
* RYHDGAH 1Q 7 WRXEGIG 7IP HV$ XVRQRP\ 1Q
WH) DFH R & XOXUDCB RO DWRQ DG
6XEQDWRQDCS XVRFUMY DARCD DVWMH P H-MQJ R
WH , QMIODWRQDGBWGLHV S WRADARQ

0 ROMDO 0 DUK

&L ;1Y GHOYHWHG D SDSHURQC7KH5RBIRI
1RQ: HOK 1 RQG6FRWYK* DHIF 6SHDNHWYIQ
WH 6WDWU IHVRI 6 & DQG %9/& $ &DD DVWKH

& HOME 6\MGHQN &RQHHQAH 0 DUK



$35,/

$ QGUHHD & AUNVRAHD J DYH D FRQ HUHQRH

SUHVHAMMRQRQC* RIQJ 9IUDO7KH O RUDCBDAF
&ROMKANY WH5RP DDVD 7KBHDWR 3XETF

+ HDOM GXUQ) WH) IV DYHRI WH &RYG
3DQGHP IFEDDWKH  536$ $QQXD0

& RQHHQH C3ROAFDO) XWMUHVD FRQMHQHG E\
WH 8 QYHMWRI / YHSRRO K $SUD

2 DQD %X\VID FRQAEEX\MG Z IW KHUSDSHU

O/ RQG ( GFWRQ&DP SDLJ Qv 3ROANFDCB DWHV
DQGWHSVHRI ' LJ M DARQLY' DI® 3ROAAD
VR WH ( &35 - ROABHWRQVRI : RUWKRSV

$ SU 6AHQAHV3R 7RXBX\H ) UDQFH
0 $<

5XVIK . LUFKHUGHD/HUHG \Z R SCSHY DANH
& DQDGIDQ & HOAM | RUBWGIHV DQG 5 HVHDUK RQ
%A@ XDDP DQG/ DQJIXDJ H 30QQQ)
&&(5%%/ &RQHHFH > 0D 2 W&D
&DQDGD
e C7KHEHIHVWDAP RAYDM P XGMI) XDO
SDUHQMY Q4 XHEHD
. C3DUHQECFRQAHQVUHI DUGEIQ) P XEMIQ) XDO
FKIG» WHDUQ) D

SXWK . IUFKHUSUHVHOMG WH UHVHDURK RQ WH

GHMUP IQDQNVRI SDUHQABDQJ XDJ H XVH Z IW
WHUMVRGGEBLY 1Q D P XOMI) XDAFRQM WRW IQDO
WS Q) HHFK@W&RQI W GH B ADVFR
RUDQWHGE\ 8QYHMWRI 2 MzD 0D

0 RQNHDO&DQDGD

0 DUAR . OMBRPMUHG RQCL RQ WUARUDO
DXVRQRP\ 17$ DQG HRQRP IF IQFOMRQ KRZ
VR FRRUEICDM P LQRUW J RYHDQRH Z W

UHJ LRQDCSRIOR P DNQJ " D GXUQJ \WWH

C* &225' WIQQ VAKRRIDQG FRQHMHAHD
RUDQMHG E\ (/ 7( YXGOSHW 0D

SXVIK . LUAKHUZ DVIQYIWG VR J LYH DVBOIRQ C7KH
DAYXGHV DQG LGHR®J IHV\WDAP RIYDWM

P XGMIQ) XDCSDUHOAY) 1Q4 XHEHFD IRUWH

0 RQNHDOAMY) XDDP ,QUDIYH DN F* L@
SQYHMW 0D 0 RQAHDO&DDGD

(&0 ,$118%$/ 5(3257

-81(

.\ UDNL7RSIGLGHIHHG DVEBIRQC  KHQ

- RGYV' HWR\ :© RWBV 2 QIH + DM 6SHHK
$.J DIQW\E HDJ IRXVO LCRUMEV DV+ DUP D DVWKH
12 (: ( 3URVIPN&RQHUWHQRH RQ/ DQI XDI H
BRAHW DQG , GHOMAY 1Q" LYHYH ( WQRT XIMAE
&ROMW > -XQH ) IDONXWY

) HT 6FKX® J DYH D SDSHURQ G SSURDFKHV\R
SHHDUKIQ) 7HUMRUDCS XVRQRP \  5H GPWRQY
RQO HWRGR®J\ DQG' DD DANH \HP ICDU
C7KHO DQ ) DFHVRI 7 HUMRUDCH XVRGRP \ D
RUDQHGE\ WHj OQG MDQGV3HIFH , QMMM
QYUAMRQ - XH

9 HR 3 HWIL GHIYHUHG D SCSHURQ G+ RZ GRHV

HJ RYHCDQAH DI HAWHWQE P LORUMEV

&RP SDUDMYH HYIGHQRH IURP | RXUFRXQAIHVD DW

WH W$QXXDQ RS &RQMHIMRQRI WH

$ WRADARQIRUMH 6\XG\ R 1 DARCDDAAHV 0 D\
> 1 HZ <RUNDQG DWKH W $ QQXDOY DU

& RQHUHQH RQ( DW( XURSHDQ DQG ( XUDMDQ
BWGHV -XQH > 7DWX

6HU XV] YREHUDQG &L : LV BFXMUHG RQ
@ IQRUW/ DQIXDIHO HGID5HVHDUKD DV
81(6&2 &KDUR : RS/ Q) XIVE + HIMII H
8 QYHWW Rl WH9DVTXH&RXQM - XCH
YAEDR

6HYHIDY &0 , Wl GHOYHUHG SCSHWDWKH :
, QMIDWRQDCE RQAHHQAH RQO  LCRUW
/IDQXDIHY > -XQH &DP DWHQ : DBV
. 6HULXV YREHUDQG &L : L@ C7KH
IP SDPWRI P HGLD RQWH UHYVBQ DARQ DQG
XVHRI P LQRUW OQJ XDI HV IQLI KWIWRP DQ
IOMIDIWRQDO HSKLVXG, ZIW 0 1WHQ
0 DQDV
. 6HUIXV YREHUDQG &L : L@V
@ ICRUW @QJ XDJ HVDQG IRRVEDQFOEV D
VWXG R @ XIMAE OQGVFDSHYDQG
@QI XDJ H SIDPWAHVRI FOEV DQG WHUIDQY
ZIW: L@ XIKHV
« 5XVK. LUAKHU C3URP RWQ P ICRUW
@QI XDJ H XVH VR [ RUMUHYMIDOWRQ
QW KWIRP QHZ \SHDNHWRI © W
) UMDQD Z W (WDQ. XV& O LUBP
9H@QJ DD



.\ UDNL7RSIGLDQG & KUMMD 5 DXWQEDFK

GHOYHUHG D SCSHURQ G QMYHPARCDON DG

* HQGHUBWDW LHVIQ 7 IDGIMRQDO0D I[QRUW

/ HDGHUKIS &RQM W $ &RP SDUMRQ EHVE HHQ
6RX\W $ IUFDDQG* HWP DQ DDWMH W -85,6

' 9(56,7$6 * HHDRRRQHHFH > -XH
8 QYHWW RI 3DBWP R

SXVK . LUFKHUGHDYHUHG \E R SCSHWY DVWKH

OMEDAMRCDGB\ P SRUXP RQU@MY XDDP >
-XCH 6\GCH  $XVADID RQEH

. CLHZ \SHDNHYDQG WH\DIHI XDWEQ) RI
@) XIVAF GLYHWMWD

. C KDWARQFHDVSDUHQNDERXWDMQI D
P XOMIQJ XDORKLS [Q D P XEMI) XDORAHW
$ OU HVFDBI WG 1Q4 XHEHF &DQDGDD

.\ UDNL7RSIGLJ DYH D SUVHOBMRQRQ

@ DSSIQ) , QMYHPARCDDN |RU( WQR & XTI
0 LQRUMHV2 QIH &RQAHSW 3RTAHVDQG

P STDARQDDANH W $ QQXDO’:RQHHGAH
Rl WH %HUNBA & HQAH RQ&RP SDUDWYH ( TXDDV
DQGSQN DMAUP IQDWRQ/DZ > -XQH

8 QYHYAW RI 8 WHKW

-8/<

7KH( &0 , DANMQGHG WH ( XURSHDQP HHWQJ RI
WH $ \WRADARQIRUWH 6WG\ Rl 1 DARCDDAVIQ
&OIVL DSRFDRQ-X® > ZIW DP XGP HP EHU
GHBU DARQ 3CSHWY/ICFOGHG
e $]1 YHGITXRY C5XWDQ/AHBRFDQMDQG
$1JKDQ5HXJ HAVIQ 7 DMNMEQ K CRW
( YHURQH ( TXD® : HBRP H'D
« 9HMR 3HWIL Q0 LQRUMA@QI XD H
HGXFDWRQDOM RUP VIQ ( WRQD DQG / DMID
. 0 DUAQ. OWQ) LQRUMAV \HD
GHWUP ICDARQ DQG ERWGHUGHIDHIMRQK D
3DQGRIDB/YR] "D
« /MEIED' NRUGMAVIE CBHQUMYW RI
3RSXOWRQ & HQXVIQ( WQFDD ' LYHWH
BRAHMAV $ 9LHZ IRP WH: HIMD
%OBOAD

(&0 ,$118%$/ 5(3257

$8* 867

$11 %HGITXRY Z DVIQYWG \R J LYH D GRXUA

RQCL DARQDX ICRUMAV 0 DIQ' HIQUWRQY

/ HI DQQWMKP HQNV 3UCAS®N DQG &DHWD DV

WH &RSHEIEXVEWSHQGIXP 6XP P HUGHP IQDU
$XJ % \XP * HPDQ

/ MELFD'  NRUGMAVIE J DYH D FRQHUHQRH
SUNVHQBMRQRQQ( XURSHDR' P HOMRQ \WH
5ROIRI , QMEDARDQQMKXP HOADDWMH W

, OQMIDWRCDCR RQYHHQAH RQBHE & URDW
5 HOMRQY $XJ * ROELE &URDWD

.\ UDNL7RSIGLJI DYH D FRQ HHQFH SUAVHQMRQ
RQCSWIFNQJ 0 X\WIP 0 IQRUW: RP HQ2 QUCH
$Q, OMYHPMRQDIDQG 0 XADRRU) WDP HZ RN
RQ' LJMIO- DM 6SHHRK LQWH 8 . DDQG FKDILHG
D SDQHORQ GBKDSIQ) 5HII IRXVO IQRUW
,GHOMW 2 QIEH $ XWRUW ([ SHUHQRH DQG
( QDI HP HOM GXUQ) WH 5&6/ $QQXD0
&RQHHIH RU DQVHG E\ 8 QYHWWRI / XQG
$XJ K 6HS /XQG 6ZHGHQ

6(37(0 %5

-RG\ 0 HVFDOH SUAVHQOMG D SCSHURQC7KH
P SDAARI 2 QIQH+DUP RQO LQRUW* URXSVIQ
( XURSHD DWNH <( &5( $ <RXQ 6FKROLY

1 HERWRI WH ( XURSHDQ&RP P XQFDARQ
5HVHDURK DQG ( GXFDARQ$ WRADWRQ

& ROMMG 9 IMELOAHV ( YHY GD\ 3RONFVDQG

2 QICH P DJ ICDUHVRI WHYRG.  6HSWP EHU
/ MERQ

-RG\ 0 HVFDOH J DYH D SUMHQEMRQRQ

Q WQRFXGMUDAD LCRUW ) HP DB, GHQM DV

' MXSWRQLQ' LJMIGBSDRHV ) LRP +DIP \R
5HVMECRH DDWMH ( &5($ ( XURSHDQ

&RP P XQFDWRQ5HVHDUAK DQG ( GXFDWRQ

$ WRADWRQP HAWY) C8& ROMMG 9 IMELDAHV

( YHUGD. 3RONFVDQG 2 QIEH ,P DI LQDUHVRI WH
YRGD > 6HSWP EHU/MERQ



&WDLJ ;LAY SUMHQMG RQQD HGID, QAYMWRQY
DQG 71\ RNK DQRYHWIHZ Rl & DEDQRXVBWIQ
FRP SDUMRQWR %OVT XH DQG * DIFDCD DAWKH
FRQHUHQAH C& DEDQO HGID 3DWADQG 3UMHQD
RUDQHG E\ 4 XHHQO DU 8 QYHUW R
/RQEGRQ  6HS /RQGRQ

0 DUAR. MW DYH D FRQHHQAH SUMHQAMRQ

RQQ HGID DDOMYRI ERGHUCDUDAYHVIQ

P ICRUW @QJ XDJ H QHZ \SDSHWIQWH' DV

* HIP DQERGHUMI IRQ IRFXVP UWDIRQ >
DQG&2 9, D DAKH YRGHDQGV

SHMOHGFHFRQHIHQRH > 6HSW:  LRFOZ

8 QYHWW 8 QYHMW RI 2 SR®I

.\ UDNL7RSIGLZ DVIQVIWG \R J LYH DVBOIRQ
CRXEMUDCH XVRQRP \ $ WDQJ HP HQWVDQG

0 LQRUW $ JHQR DDVDSDWRI Q) % * IDRIXHV
RQ5H IRXVO ICRUMHV 0 LORUMHVDQG

$ XVRQRP [HVD DAMH %AXCR . HWBU) RXQEDWRQ
& HQMUIRUS HDJ LRXV 6\WWGLHY 6HS
7HHQR \EO

0 DUAQ. @M DYHWH N QRWM DGGUHWRQ
C DQWK>* HUP DQP LQRUW P RGHIDVH DP S®
IRUP LQRUMW DFFRP P RGDMRQQ ERWGHU

UHJ LRQVD DVWKMH Z RUWKRS RQQ[ WQE

0 LCRUMHV1Q YRUEHUS HI LRQUD DAMH =HQWKP
| U2 WMXURSD XQG , QMIDARQDG! 6\WGLHQ
=26 > GHSWP EHUY%HID

.\ UDNL7RSIGLZ DVIQVMG \R J LYH DVBOIRQ
05 RADCE RKHMRQERADOE RKHMRQ$ SSURDAKHV
VR \WH O DQDIHP HOARI 0 XMIP P ICRUMAVIQ

* HIP DQ. %4-MZ HHQ & RQGIMRQDCS HFRJ QURQ
DQG ( P DQASDWRGD DWKH O [ SHW  RUNKRS
RQO XV 0 ICRUMAVDQG 3HDFHXQRR

H{ LMMQPH LQ ( XURSH DQG WH 8 QWG 6\BMD
RU DQVHG E\ & HOMUIRUS HD IRQ DG

&RQ @S U} RCD 6V 8 QLYHUIW 6HS

& : L/ Z DVIQMIWMG DVD J XHWWBPXUHURQ
WH VRSLE Q0 LQRUW / DQJ XDJ H %4 RDGFDVALY
DQG WH 1 RQ VSHDNHUS XGIHQFH $ &RP SDUMRQ
Rl 6FRWYK * DHIF DQG: HOK 3XEQF 6HWIFH
7HBMMRQ D | RUWH 1Q KRXVH VHP LQDUDWINH
&HQMUIRUS XVRQRP \ ( [ SHUHGAH DW( XUDF

6HS %R HQ YRODCR VIO

(&0 ,$118%$/ 5(3257



3$571 (56+,36

SDUWQHUVKLS DQG FROODERUDWLRQ OLH DW WKH IRXQGDWI

ULIJKWV SRVLWLYHO\ ,Q

WKH (&0, IRUWLILHG LWV QH)

SDUWQHUVKLSV

(/(1

,Q$ SUOWH ( &0 , NRIGHG WH ( XURSHDQ
/ DQIXDIH ( TXDOV 1 HERW (/ (1 DSLYRWEO
VIMS LQDXJ P HQAMY RXUZ RIRQP LQRUW

OQJ XDJ H P HGD DQG VRAR @RI XMFY $W
(/( 1 B/* HQHDCH WHP EO lQ&DJ @UL ( &0 B/
3ROV &LYIOBRAHW & COMMU UHSUMMHQMG E\
6HU XV YREHUDQG &UDLJ : 1@/ VRXI KW

W GHU IHV VR HQKDQRH UAVHDURK DQG DGYRFDR
HIRW $ P HAMQ) Z W UHSUNVHQBAYHV I LRP

& DUERQD KLJ KO K\WG RXUVKDUHG FRP P WP HQW

VR WH 6 DWEQIDQ OQJ XDJ HE/ UMD DARQ 2 XU
DRRYH SDIMASDARQ DAKLY$ \WHP EO®
XQGHUIHG RXUGHGIEDWRQ VR @QJ XMAF
GLYHWW DQG WH W KWRI P LGRUW OQJ XDJ H
\SHDNHW DAURW ( XURSH

(85%&

2 XUHQGXUQ) UHVHDUK FRRSHUIDARQ Z W
(85% & Z DVIXUMHUMAHQ WHQHG [Q 7KH
- RUINQJ * URXS 6HWRQRQ, QMYHPARRCDIN 1Q
0 D DAMQGHGE\ . \ UDNL7RSIGLDQG - RG\

0 HWDIH KRQHG 1Q RQ FRQFHSWDDQG

P HWRGR®J [FDOWDP HZ RUWIRURXURRIQW
UAVHDUK DJ HQGD 7KLY FREDERUDWYH

J URXQGZ RINDIG WH | RXQGDWRQIRUD

FRP SUHKHQYH GD ZRUKRS Q- XO
IRFXMQ) RQWH FRP SG[ MHVRI
IOMIHPRCDON LQP IGRUW FRQOM W

0,125,7<5*+76*5283
(8523( 05*(

$GGIQI DQHZ SDWHUWR WH ( &0 ,B/URMU
$]1] YHETXBY FROMEXWG R \WH O LCRUW
5LIKW* URXS ( XURSHB/5,6( SURVIFIQ
7DNNMER + IVH SHWH LQ P LQRUW W KW Z DV
\KRZ FDVHG WIURXJ K DWDIQQ) GHYHBRSHG DG
GHOHHG VR 1 * 2 UHSUAVHQEWYHY Z LW I XUKHU

(&0 ,$118%$/ 5(3257

WDIQQI UHT XHWMG LQ8 ] EHNMAQ $]1) DOR
SURGXFHG D UHSRWARQ P LQRUW W KWIQ

7 DNNMEQDIP 1Q) VR VWHQI WHQ WH GIDRI XH
EREHHQL * 2 V 0 LQRUW5LIKW* URXS

( XURSH DQG GFDIDXWRUMAV

2 KHUSDWZHWY DQG WENHKRGHW 1Q VWH
' DQWK * HUP DQ ERUGHUWHI IRQ Z VK Z KRP
WKH ( &0 , Z RINHG FRVHO 1Q IQFOGHG

( XURSD 8 QYHWVAW BIQEXU ) BIQEXU
* FLPm
) HGHIDGB QRQRI ( XURSHDQ 1 DARCDOWAV
)8(1 ) ®REXU * HPDQ
8 QYHWW Rl 6RXWH®D' HQP DN 6' 8
6y QGHERU ' HQP DN
' DOW& HOADEIERWIN | RUB\ GVBIYL)
) BREXU * HP DQ
$ NDGHP IH 6DQNH® DN ( XURSAIMKH $ NDGHP IH
6FKGMZ L) + ROWMQ $ FDGHP 1D %MD

$ VWIKH QDWRQDODQG IQMULDWRCDOBIYHO WWH
(&0 , FROAQXHG IW SDUZHUKLS Z IV VKH
IRGRZ LQJ RU DQ} DARQY

j ER$NDGHP L8 QYHWW 7XUNX ) LQDQG
$ P HUFDQS QYHWW Rl & HQADGE D 9AKN-N
AUV WEQ
(' 5& (WQRFXGMWDO LYHWAW 5HVRXUH
&HQMU &OGMSRP DQD
( XUDF 5HVHDUK YRODQR YR HQ VO
D , QMM U$ XVMDQGVEH] IHKXQI HQ
6\MWY DWWV HUP DQ,

2 6&( $FDGHP\ 1QYAVKNHN %AVKNHN
AUV VAR
8 QYHWW RI * URQQIHQ * URQQIHQ
1 HMHDQGV
) UHGUFK 6FKI@BIUS QLYHWW - HQD * HP DQ
8 QYHWIW RI 7D 7DWX ( WRQD
8 QYHUW RI 7UHMM 7UHMM \EO



&20081,&$7,216
' 66(0,1$7,21

1HWZRUNLQJ LV D FUXFLDO FRPSRQHQW RI WKH (&0, ZKHUH

ZRUN DQG IRVWHULQJ SDUWQHUVKLSYV IRUP WKH FRUH RI R

E\ HQJDJLQJ LQ D YDULHW\ RI HYHQWYV FRQIHUHQFHV ZF

WKH (&0, VWDIl FRQWLQXHG WR GLVVHPLQDWH NQRZOHGJH F
QHWZRUNV IRU IXWXUH FROODERUDWLRQV

(&0, 2 7+( 0 (" ,%

7KURXJKRXW WKH \HDU WKH (&0, LPSDFWHG PHGLD GLVFRX
JRYHUQDQFH ZLWK LWV H[SHUWV IHDWXULQJ LQ D ZLGH D
DGGUHVVLQJ *HUPDQ SROLF\ WRZDUGYV 8NUDLQH RQ (55 (
H[SORULQJ PRGHOV RI PLQRULW\ DXWRQRP\ RQ $OEDQLDQSR
GHEDWHVY RQ WKH )ULVLDQ ODQJXDJH LQ UHJLRQDO PHGLD
LPSOLFDWLRQV RI WKH SOHELVFLWHV WKH (&0, V SUHVH
LWV FRPPLWPHQW WR LQIRUPLQJ SXEOLF GLDORJXH DQG V't
LVVXHV VXUURXQGLQJ PLQRULW\ FRPPXQLWLHV DFU

- DQ 9HTR 3HWIL -X® 5XW . WFKHU
OMYIHZ RQ* HP DQSRIA \RZ DG 8 NDIGH 5XW . LUFKHUDQG KHUUHVHDURK UH) DUEIQ) WH
(55 K( WRQDQYARDGFDWAL ) UMDQ @QJI XDJ H

) BQERU $ YV

0 DUK 0 DWD. DWW
&RP P HOMY RQGLIHHP RGHYRI P LQRUW “X® 0 DWD. OW
DXVRCRP\ DSSTDEGIR . RRYR HVS WH 3GEMAWVRI DQG WHUFRQUT XHQFHVIRU
SOQHG $ WRADIRQRI 6HEIDQO XQASDOMY ~ WH' DQWK* HIP DQERWGHUUHI IRQ
$ EDQUDQSRWRP 7$=

0 DUK &ULJ : L@ 6HJ XV YREHUDQG -X® 5XW . IWKHU
) DFXQGR 5H QD 0 XQDIQ 5XW . LUFKHUDQG KHUUHVHDURK UH) DUEIQ) WH
&RYHIIHRI ( &0 , ZRUKRS IQ6DQMI R GH ) UMDQ @QJ XDI H
&RP SRUMD 1 RBVKGMZ LI HU
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3DCHMWV 6HU IX & RQAMIQAD ( XUDF 5 HVHDURK IHDWUH Rl WH $ 61 ( XURSHDQ
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Z HEMWA ,QMWYEHZ HU . \ UDNL7RSIGL ,QMYHZ HU 5XW . IUKHU

(&0 ,$118%$/ 5(3257



$' .)0 /$®29 T2 0%)



38% ,&%7,216
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