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1 <8 B/ & HQWHU I RU ( QYLLRQP HQWDODQG $ QLP DO3 LRWHFWRQ &( $3 LV DQ HQGRZ HG
WHVHDUFK FHQWHU VK DWFRQGXFW VXSSRUN DQG GLWHP LQDWHV UHVHDUFK VK DWFRQWLE X WAV
VR HQYLLRQP HQWDODQG DQLP DOSRWFWRQ 7KH & HQWAU KDV VK UHH GLWEQJ XLVK LQJ
IHDWKWHY LW IRFXV RQ KLJKQ FUHGLEGH HYLGHQFH EDVHG UHVHDUFK VK DWS LRYLGHV
XVDE @1 NQRZ ®GJ H DQG SRQF\ WHFRP P HQGDWRQV VR GHFLVIRQ P DNHW DQG DGYRFDF\
JRXSV LW HP SKDWLV RQ VKH LQWAJ LDWRQ RI HQYLLRQP HQWODQG DQLP DOS LRVHFWRQ
LWXHV DQG LW DWHQWRQ VR |IRWHUQJ FRADERWDWRQ EHW HHQ VFKRMUW DQG S ULYDW
VHFVRUFKDQJH P DNHW ,Q DGGLWRQ VR VXSSRUAQJ DFDGHP LF LHVHDUFK &( $3 SXEQVKHV
RFFDVIRQDOWHVHDUFK EUHIV LQWAQGHG IRUD Z LGH DXGLHQFH VKDW\ RX FDQ WLJ Q XS IRUE\
HP DL@QJ FHDS# Q\ X HGX

,Q LW IRXU/K \ HDU &( $ 3 B/ LHVHDUFK SURNHFW FRQWOQXH VR IRFXV RQ DQLP DODJ UFX@X UH
DQG LW LH®WRQ VR HQYLLRQP HQWDODQG DQLP DOSRWHFWRQ 2 XUW R U HVWWUHVHDUFK
SWIRMIFW H[ SGRWIH  J GREDOSDVKZ D\ V VRZ DUGV D Z RUTB Z VKRXWP HDWDQG  EHQGLQJ VKH
FXWH Rl P HDWDQG GDLU FRQVXP SWRQ LQ &KLQD ,Q DGGIWRQ &( $3 KDV VXSSRUMG
SIRMIFW RQ VKH LP SDFW RI &2 9’ RQ QRQKXP DQV VKH HQYLLRQP HQWODQG Z HODWH
HIITHFW Rl &$) 2 1WHH FKLFNHQ SIRGXFWRQ DQG VKH GHYHGRSP HQWRI S @QWE DVHG
SLRWHLQV
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&($3 ' HSXW ' LLHFVRU - HQQU HU- DFT XHWDQG WHQRZ QHG | LVK HUHV
VFLHQWMW ' DQLHO3 DXQ Z KR VSRNH DWWKH &( $3 MXQFK SXEQVKHG
DQ LQYLWHG SHW/SHFWYHLQ §m 2 P 6 Do LQ Z KLFK VKH\ DUAFX@WH D
QHZ YLMRQ |RUVXWDLQDE G4 | LVK HUHV

,P DJLQH DQ RFHDQ LQ Z KLFK DT XDWF DQLP DO/ Z HUH SIRVHFWAG | LRP  LQGXWULDO
ILVKLQJ ,P DJLQH VKDWMAURQJ QRLP V DQG UXGHV GHYHGRSHG DJ DLQWWKH XVH RI 1LVK
DQG DT XDWF LQYHUME WDWAHV DV |HHG |RURVKHUDQLP DO/ ,P DJ LQH HQP LQDWQJ
VXEVLGLHV J WHDV® QP LWWQJ VKH LOWHUQDWRQDOWDGH RI VKHVH DQLP DOV DQG
WHVHUYLQJ VKH WJ KWVR 1LVK VR DUAVDQDOI LVKHUY VXSS Q LQJ GRFDOFRP P XQLWHV DQG
VR VXEVIWHQFH | LVKHU/ SWRYLGLQJ IRUVKHLUIDP LQHV ,P DJLQH LQ RWKHUZ RUGV VKDW
Z LG5 ILVK DQG LQYHUME DWHV Z HUH FRQVLGHWHG VRP HVKLQJ P RWH QNH Z LG5 DQLP DY/
DQG GHW QNH WDGHG FRP P RGLWHV

) LRP  -DFTXHW- 3DXQ ' 5HLP DJLQLQJ VXWDLQDE® ILVKHUHV 8§m 2 P 0§

H KW$V GRLRUW NRXWQDOS ELR
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- HQQU HU- DFT XHWZ DV DQ DXVKRURQ D SRQ@F\
IRIXP Q28R §u 2 FVREHU WP HG Z LK
VKH P HHVQJ Rl & RQYHQWRQ |RUVKH
&RQVHUYDWRQ RI 0 DUQH / LYLQJ 5 HVRXWFHV 7KH
DXVKRU/ DU XHG VK DWVKH 6 RXVIKHUQ 2 FHDQ
VKRX@5 EH YDOXHG IRUP RUH VKDQ LW H[ WWDFVYH
YDOXH Z KLFK SWRYLGHV VKRUMMLP EHQHI LW
SUP DUQ IRUD VP DAQXP EHURI Z HDOK\
QDWRQV 7KH\ WHFRP P HQGHG D P RIDVRUXP RQ
ILVKLQJ SRLOWQJ VR VKH SIRYHQ YXQQHLDE LAW
Rl 6 RXVKHWQ 2 FHDQ RW DQLVWP V DQG HFRW WHP V
VR FQP DWH FKDQJH DQG Z D\ V LQ Z KLFK [LVKLQJ
LV NQRZ Q VR FRP SIRP LVH HFRW WHP VHUYLFHV

A\ Em ER A\ 11

>#BUJA S AE EAHY E aECAU
SHLAA

$ IVHUVKH 6 SDQLVK J RYHWQP HQW
DXVKRU] HG SHWP LW VR VKH
VHDIRRG FRP SDQ\ 1 XHYD
3HVFDQRYD 1 * 2 V XQLWG RQ
RUIG 2 FVRSXV' D\ 2 FVREHU
DQG FDAMG IRUVKH ( 8 VR EDQ
RFVRSXV IDFVRU. IDWP LQJ 7KH
FDP SDLJ Q FLWHG VKH Z RWN
E\ - HQQU HU- DFT XHW %HFFD
) LDQNV 3 HWHU* RGIWH\ 6P LVK
DQG : DAMUG6DQFKH] 6XDUH]
DQG VK HLU GIWHU RS SRVLQJ
RFVRSXV IDWP LQJ VKDWZ DV
VLJ QHG E\ P RWH VKDQ
XQLYHUAW VFKRMW/
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+ XP DQV QRZ P DQDJH V@XJKWIU DQG FRQVXP H ELARRQV Rl VHUHWILDODQG
VULG@RRQV RI DT XDWF DQLP DO/ HDFK \ HDUVR | XOL@J LRZ LQJ P HDWGHP DQGV $V D
WHVXQV DQLP DODJ UFX@XWH LV QRZ DP RQJ VKH @W HWGUYHW RI J GRE DO
HQYLLRQP HQWOFKDQJH FRQWLEXWQJ VR FQP DWi FKDQJH H[ FHHGDQFHV RI
ELRJHRFKHP LFDOIGRZ V ELRGLYHUAW DQG Z LG5 DQLP DOGRW MQG HQHW\ DQG

Z DWHUFRQVXP SWRQ DQG HFRW WHP GHWDELQ] DWRQ ' HVSLWH VKH HQRLP LW RI
DQLP DODJ UFXOXWH J REDOIRRG DQG QXWIWRQ LQVHFXUW LV WEGERVK S HUYDVLYH
DQG SHULWHQVEVK LY VHFVRUSUP DUQ VHUYHV VKH LQGXW\LDQA] HG Z RUSS DQG

Z HDOKLHU SRS X@MWRQ VHI P HQW

5 HGXFLQJ KXP DQ FRQVXP SWRQ RI DQLP DOSRWALQ LV RQH RI VKH P RVWHI | HFWYH
VKLQJV Z H FDQ GR IRUERVK HQYLLRQP HQWWDODQG KXP DQ KHDG DQG DQLP DO

Z HODW ) XUKHWP RUH DQ HP HW LQJ ERG\ RI WHVHDUFK VKRZ V VK DWGLHW KLJ KHU
LQ SAMQWS LRVHLQV@S XOVHV ®1J XP HV DQG FRDUWH J WDLQV@FRX G5 RI1VHWARWHYV LQ
DQLP DOSIRWALQ E\ SIRYLGLQJ QXWIWRQDA GHQVH IRRGWXIIV WKHUHE\

FRQWLE XWQJ VR IRRG VHFXUW DQG SRWLQ QHHGV Z KLGH DOR SIRYLGLQJ VHYHLDO
HQYLLRQP HQWOFR EHQHI LW

,Q LHVSRQVH VR VK HVH FKDA@MQJ HV &( $3 KDV XQGHUWDNHQ D GRQJ WHLP UHVHDUFK
FRP P WP HQWVR H[ SQRUQJ KRZ VR WHGXFH DQLP DOP HDWSRGXFWRQ DQG
FRQVXP SWRQ Z KL® LDP SLQJ XS SAMQWEDVHG DAMUQDWYHV $ &( $3 WKG\
FXUHQVW XQGHUWHYLVIRQ HQWABG 5 HVHDUFK 1 HHGV IRUD 3 LRVHLQ 7 WDQVIVIRQ E
LGHQWI LHV VK UHH FRUH UHVHDUFK QHHGV VR | DFLOVDWA D SURWAHLQ WDQVIWRQ

LP SLIRYHG GDWD FRAMFWRQ DQG DQDA VIV DWVKH LQWHUHFWRQ Rl SURWALQ
SWRGXFWRQ FRQVXP SWRQ DQG KXP DQ DQG QDWDOW WHP V VKH GHYH@RSP HQWRI
FXUHQWDQG | XWKUH DAHUQDVLYH SIRWALQ SDVKZ D\'V Z VK YDU LQJ GHJ LHHV RI

DP EIMRQ DQG VKH XVH RI VKHVH SDVKZ D\ V VR HYDOXDWH WDGH RI1V DQG FR
EHQHILW HJ DFWRW HQYLLRQP HQWWDODQG VRFIR HFRQRP LF GLP HQVIRQV DQG
LQIRP GHFIVIRQ P DNLQJ DWQDWRQDODQG HJ LRQDOVFDGHV




$ QHZ FRP SRQHQWRI &( $3 WHVHDUFK RQ DQLP DODJ UFX QX H
Z DV DOR MXQFKHG VKLV SDWW HDUVR FRQWLGHU DYHQXHV |RU
P SLIRYHG P RGHQ@QJ RI GLHWU LQIXXHQFHV RQ FQP DW
FKDQJH P LWJ DWRQ JRDO/ 0 RUH VSHFULFD@ VKLV Z RWN
DGGUHWHY VKH LHVHDUFK TXHWIRQ VR Z K DWH[ WQWGRHV
DGRSWQJ D SMQWEDVHG GLHWDLG LQ P HHWQJ FQP DWW

VDW HW LH JGREDA@ DYHWJ HG VXUDFH VWP SHWDWKUH FKDQJ H
Rl 0& RU 0&" : KLB SWHYLRXV WXGLHV KDYH DWHP SWG VR
TXDQWI\ VKH FQP DWH LP SDFWRI 3@QWUFK GLHW ERXUZ RWN
DLP VVR P RYH EH\ RQG VKLV VR HYDOXDW VKH VSHFWXP RI
GLHVDU VFHQDURYV IWRP IX@ YHJDQ VR EXVLQHW DV XVXDO DV
LQIRWP HG E\ RXU5 HVHDUFK 1 HHGV IRUD 3 LRWHLQ 7 DQVIVIRQ
IDP HZ RWN ' WDZ LQJ ILRP VKH P HWKRGRGRJ\ RI VHYHLDO
SWYLRXV DJ UFXOXWDOHP LWIRQV P RGHAQJ SWRNHFW Z H KDYH
FRQWUXFWG D P RGHOVKDWHWIP DWAV DQQXDO* + * HP LWLRQV
RQ D J GREDOVFDGH | LRP VR 7KLV P RGHOFDQ EH
XVHG VR DWHW D WDQJ H RI J (REDOGLHWDU VFHQDURYV | RUVKHLU
FQP DWi LP SDFWLQ LHVSRQVH VR D NH\ VHWRI LQSXW

SDWDP HWW LQFXXGLQJ DJ UFXAXUDOSRGXFWRQ HI I LFLHQF\

P SLRYHP HQW DQG GLHWDU FRP SRVIWRQ GLVDJ J UHJ DG
DFLRW VHYHQWAHQ P DNRUIRRG J LRXSV 3 UHQ@P LQDU WHVXQV
VXJ J HWWK DWVKH J GRE DODJ UFX X DOV\ WHP  LQFOXGLQJ
SRW/SIRGXFWRQ HP LWIRQV EXWH[ FOXGLQJ MQG XVH
FKDQJH Z RX@ FXP XMWYHQ HP LW  * W&2 H E\

XQGHUD IXVLQHW DV 8 VXD@E VFHQDUR EXWKDWD J GRE DO
VKUWVR HQWLHQ YHJ DQ GLHW E\ FRXQS QP LWVK HVH

HP LWIRQV VR *W&2 H : KHQ SRWQWDOFDLERQ

VHT XHWUDWRQ WHVXQNUQJ ILRP QG XVH FKDQJ H XQGHUD

YHJ DQ VFHQDUR LV LQFRUS RIDWHG LQVR VKHVH LHVXQV RXU

P RGHOVXJ J HWY VKDWDSSLR[ LlP DWQ  r& Rl JAQREDO

Z DWP LQJ FRXGS EH DYRLGHG E\ D J GREDOVKLWVR IX@ YHJ DQ
GLHW
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6RQDDO F' HWP IG $WRFIDW 3 RIHWRU' HSDWR HQWRI ( QYILRQP HQVIDGBVXGIHV 1 <8
0 DWKHZ + D\ HN $\WMWBQWB IRIHWRU' HSDUR HQWRI ( QYILRQP HQVIDOBWXGIHV 1 <8

' D®I: -DP IHVRQ 3WRIHWRU( P HIMXV ' HSDWR HQWRI ( QVILRQP HQVBOSWWGIHV 1 <8
' DYIG . DQWU $ WRFIDW 3 IRIHWRU' HSDWR HQWRI ( QVILRQP HQVBOB\WGIHV 1 <8
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* DIOD + DB 3WRIHMRU' HSDWP HQWRI ( FRQRP LFV 8 & 6DQVD &(X]
/ XNHBWQW 0 6F 6VXGHQW HSDUR HOWRI ) MKHUHY @ LGBAH DQG & ROVHUDMRQ 6 FLHQFHV

2 LHJ RQ 6 VIV 8 QLYHUAW
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7KHW DWH P DQ\ LHDVRQV |RUHQYLLRQP HQWODQG

DQLP DOZ HODWH J IRXSV VR EH FRQFHUQHG DERXW

&KLQDB/ IRRG WDMHFVRU. ) LRP D QDWRQDO

SHWSHFWYH &KLQD LV VKH Z RUIBB/ MW HWVY

FRQVXP HURI P HDWDQG HP LWWURI J UHHQKRXVH

JDWHV * +*V 7KH* +* HP LWMRQV ILRP &KLQDB/

QYHWRFN LQGXWW DARQH DUH DERXWVKH VDP H DV

VKRVH ILRP VKH HQWAH J GRE DOWDQVS RUMDWRQ

WWHP ,Q SHUFDSLVD WP V VKH DYHWJ H & KLQHVH

SHURQ FRQVXP HG NLORJ LDP V Rl P HDWLQ

P RUH VKDQ WISQQJ VKH L)XW RI

NLARJ LDP V ,Q DARQH &KLQD VAXJ KWHLHG P RUH

VKDQ  EL@RQ WAUHWULDODQLP D IRUIRRG RU

DERXW  DQLP DO SHUVHFRQG 7KHVH WHQGV LQ VKH SIRGXFWRQ DQG FRQVXP SWRQ
RI DQLP DOSRWALQ WDLVH VHURXV FKDAMHQJ HV VR KXP DQ KHDOXK J GREDOHFRQRP LF
DQG HQYLLRQP HQVWDOWDELAW DQG DQLP DOZ HODWH

,Q DQJ QP HQWZ VK 3 LHVIGHQW; LB/ SMQV VR | RWHU DQ MHFRQRJ LFDOFLYLA] DWRQE B ce
" E DWHQGLQJ VKH &XUYHEEXL@BV RQ &KLQDE/ GRRQJ KIWRU Rl SMQWE DVHG HDWQJ
DLP LQJ VR SWIRGXFH FRQFUWHWA VXJ J HWIYRQV IRUSRQF\ P DNLQJ DQG DGYRFDF\ H®DWG
VR P HDWWHGXFWRQ LQ &KLQD 7KH ILWMWSXEQVKHG RXVFRP H RI VKLV SIRNHFW

X KLQDB/) RRG 3DJRGDV / RRNLQJ ) RWZ DUG E\ / RRNLQJ %DFN"' EZ DV SXEQVKHG LQ
VKHh P2 S6 11 ®mSi S ®§ &80 LQ 7KLV SDSHUH[ DP LQHG VKH KLIWRUFDO
HYROXXWRQ Rl &KLQDB/' LHWU * XLGHAQHV NQRZ Q DV VKH ) RRG 3DJRGD DQG

DQDQ] HG VKHLULP SQFDWRQV |RUVKH HQYLLRQP HQW KHDOX DQG DQLP DOZ HODWH
7KH WLHVXQV RI VKLV WXG\ Z HUIH XSGDWAG LQ &( $3 %UHI Z KLFK VRRN LQWR
DFFRXQWVKH XSGDWA Rl VKH ) RRG 3DJRGD ,Q IXWWH Z RWIN &( $3 WHVHDUFKHW
Z LGDH[ DP LQH Z KHVKHU&KLQDB/ ) RRG 5 HGXFWRQ / DZ LV D WHVRXUFH IRUQP IWQJ VKH
SWRGXFWRQ DQG FRQVXP SWRQ RI P HDWDQG GDLU

@ AALAA2 u: uS28@ AuSy
<UHL/L $ WIWDQW3 LRIHWRU ' HSDU# HQWRI ( QYLLRQP HQWO6 W GLHYV 1 <8
6 KDQJ KDL
' DOH - DP LHVRQ 3 RIHWRU( P HUVXV ' HSDU®P HQWRI ( QYLLRQP HQWDO6WWGLHV 1 <8
&RQIFRQJ /L &( $3 3RWGRFVRWDO) HARZ 1 <8 6KDQJKDL
0 IFKHAH + XDQJ %$ $XP QD ( QYLLRQP HOQWO6WKGLHV 1 <8 6KDQJKDL
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&29, LV D LHP LQGHUVKDWKXP DQ QRQKXP DQ DQG HQYLLRQP HQWOKHD@K DWH QONHG DQG VR
HITRUV VR LP SLRYH KXP DQ QRQKXP DQ DQG HQYLLRQP HQWOKHDMK VKRXGS EH QQNHG DV Z HAD %XW
FXUHQWHI I RUV VR QQN VKHVH LWXHV | DADVKRUVE\ QRWGRLQJ HQRXJ K IRUKXP DQV QRWGRLQJ

HQRXJ K IRUQRQKXP DQV DQG IRFXVIQJ QDURZ @ RQ KHDOK LQWHDG Rl H[ SDQVLYHQ RQ KHDK

Z HODW DQG WJKW 7KLV SDSHUVXUYH\ V VKH FDVH | RUWHVSHFWQJ DQG SWRP RWIQJ KXP DQ DQG
QRQKXP DQ Z HODWH KHDOK DQG UJ KW VIP XODQHRXVQ 7KH DXVKRW/ WHYLHZ VKH LP SDFW RI

&29, RQ KXP DQ DQG QRQKXP DQ SRSXMWRQVALQFXGLQJ IDWP HG WHVHDWFK FRP SDQLRQ DQG
Z LGB QRQKXP DQ DQLP DO/@ DQG SIRSRVH WHSV VK DWFDQ EH VDNHQ VK DWLHVS HFWDQG SLRP RV

ERVK KXP DQ DQG QRQKXP DQ KHD@K Z HODWH DQG UJKW 7KH SDSHUZ DV SXEQVKHG LQ RuS&Hz

S ®RPYy S 2HEH 9RXP H " HFHP EHU SS

. IP EHWO %HWQRVDV $ QLP DO6WKGLHVO $ $OXP QD ' HSDU®P HQWRI ( QYLLRQP HQVDOBVXGLHV 1 <8
/ DXUH 6 HADW/ 3 RWJ LDGXDWA ) HARZ LQ VKH / DZ ( VKLFV  $ QLP DOV 3RJWDP DW<DG4 / DZ 6FKRRO
$QLP DO6VKGLHVO $ $OXP QD ' HSDUM HQWRI ( QYLLRQP HQWOBWKGLHV 1 <8

-HIl 6HER &QQLFDO$ WRFLDWA 3 LIRIHWRU ' HSDU®P HQWRI ( QYLLRQP HQWOBVWKGLHV 1 <8

AZu Y P:HSP S!' BbHo JS/Z 1 C2 2 bou2! @op §2 ®PSHp (
A2S®uL TT: pH pp a paS2p)mS ® C:p S ® ! Py /| Hp

,Q RYHU QLQH EL@RQ FKLFNHQV Z HUH VADXJ KWHLHG |RU
P HDWLQ VKH 8 QWG 6 VDWWV 7R DGGLHW Z HODWH FRQFHWQV
VKHUWH LV @W H VFDG LOQWHHWIQ (DIMQJ FKLFNHQV RQ
SDWXUH DQG VZ WFKLQJ VR VARZ HU JLRZ LQJ KL KHU

Z HODWH EWHHGY 7KLV SDSHU LQYHWLI DWAV VKH Z HODWH DQG
@QG XVH FRQVHT XHQFHV Rl VKLUWQJ VR VARZ HU J LRZ LQJ
EWRLAHU FKLFNHQV KRXVHG Z VK RXVWGRRUDFFHW LQ VKH 8 6
0 DLOWDLQLQJ SWHVHQWGD\ FKLFNHQ P HDWSRGXFWRQ Z LVK

D VARZ HU J LRZ LQJ EWHHG Z RX@B WHT XLLH D ?
@W HUSRSXMWRQ Rl FKLEFNHQV D ? KL KHU
DQQXDOVAXJ KVHU LDWH DQG DQ LQFUHDVH RI ? RI

MQG XVHG LQ FKIFNHQ SIRGXFWRQ : LVKRXWD GUDWAF
WHGXFWRQ LQ FRQVXP SWRQ VZ LWKLQJ VR DOWUQDWYH EWHHGV Z LADGDG VR D VXEWDQWDO
LQFUHDVH LQ VKH QXP EHURI LQGLYLGX D NLGMHG HDFK \ HDU DQ X QWAQDE GH LQFUHDVH LQ MQG
XVH DQG D SRWLE (H GHFUWHDVH LQ DJ J WHJ DWH FKLFNHQ Z HODWH LQ VKH 8 6 7KH SDSHUZ DV
SXEQWKHG LQ?2 0S62 8huHb, /p 28R §u 9RXP H - XQH

,UV&KDQ $QLP DO6WGLHVO $ $OXP QD ' HSDUP HQWRI ( QYLLRQP HQVDOBVXGLHV 1 <8
%HFFD ) LDQNV $ WLWDQWS3 LRIHWRU ' HSDU®P HQWRI ( QYLLRQP HQVDOBVXGLHV 1 <8
0 DWKHZ + D\HN $WLWDQWS3 LRIHWRU * HSDU® HQWRI ( QYLLRQP HQWDO6WGLHV 1 <8
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7KLV Z RN VHHNV VR LQIRLP VXS SRUN DQG
XQGHUMDQG VKH GHYHQRSP HQWRI SRQFLHV VKDW
Z RX@5 P SIRYH VKH SIRWFWRQ RI DQLP DO/ DQG
VKH HQYLLRQP HQWVKLRXJ K VKH WDQVIRLP DWRQ RI
LQGXWULDOIRRG SIRGXFWRQ VSHFLLFD@ YLD VKH
GHYH®RSP HQWRI SMQWEDVHG SIRWLQV 7KLV
SIRNHFWLQYROHV LQWAUYLHZ V Z LK SLRGXFW
GHYH@RSHW DQG LQYHWRW DQG DOR LQFOXGHV
FRP SLAQJ DQG DQDQ] LQJ D GDVWDEDVH Rl QHZ V

P HGLD FRYHWJ H DQG DFDGHP LF DUAFGV FRYHUQJ
GHYH®RSP HQW LQ VKH S@MQWE DVHG SLRWLQ
LQGXWW 7KLV LQIRWP DWRQ Z LADSLRYLGH X VDE BH
NQRZ GiGJH WR LQIRLP SRQF\ WHFRP P HQGDWRQV
VR GHFLIVIRQ P DNHU DQG DGYRFDF\ JLRXSV DV

Z H@DV VKH WIDWAJ LHV R SUYDW VHFVRU
LQQRYDVRW Z RWINLQJ VR H[ SDQG VKH S @QWE DVHG
SIRWALQ LQGXWW DQG LW LP SDFW 7KLV SDSHULV
QRZ XQGHUWHYIMRQ

( ®Q $ EWHD $ WIWDQW3 LRIHWRURI 3 LDFWFH
( QYLLRQP HQWDOBVKGLHV : HVGH\ DQ 8 QLYHUAW

. DVHUQD . DG{W LRV $ QLP DOBWKGLHV O $

$OXP QD ' HSDU® HQWRI ( QYLLRQP HQWDO6 VX GLHV
1<8

auhBti P D HIW p pibH Ty Lp Ho
wS2b u 8§82 HUSHU® 2uS:

0 DUQH SURWFWHG DLHDV 0 3$V FDQ SIRYLGH WHVIQHQFH WR
FQP DWi FKDQJH DQG SWRWAFWRQ |RUELRGLYHUMW DQG

P DUQH DQLP D&/ $ Q HWIP DWAG Rl VKH J GRE DORFHDQV
DUH WHFKQLFDAY D SURWHFVHG DLHD DAKRXJK P XQV XVH

0 3$VVKDWDARZ FRP P HUFLDODQG UHFUHDWRQDOI LVKLQJ
DQG RVKHUIRWP V Rl WHVRXUFH H[ WDFWRQ DWH FRP P RQ $
QXP EHURI 0 3$V VKDWKDYH EHHQ GHVL] QDWAG RUDUH ®u
i$§H DQR HQWI ]RQHV Z KHWH KXP DQV DWH H[ FOXGHG

ILRP HQWAUQJ VKH SDWN RULQ IDFWGR QRWHQWHU LW 7KLV
SURNHFWVHHNV | RUVKH [ LUMMP H VR UHYLHZ DGDH[ LWAIQJ
HYLGHQFH IRUVKH HI I HFW.YHQHW RI QR HQWJ ] RQHV IRU
HQYLLRQP HQWDODQG DQLP DOSRWAFWRQ 5 HVHDUFK LV
FXUHQV® XQGHW D\

* DEUHA@H &DWP LQH 3K' WXGHQW' XNH 8 QLYHUWW

$XP QD ' HSDUP HQWRI ( QYLLRQP HQWO6 WKGLHV 1 <8
3DWIFN + DG LQ 3 WRIHWRU 1 IFKRMV 6 FKRRORI VKH

( QYLLRQP HQW' XNH 8 QLYHUW
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,Q &($3 5HVHDUK %UHI EDVHG RQ D SDSHUFR DXVKRWHG Z VK ' DCH
-DP LHVRQ VWKDWDSSHDWHG LQVKHh P2 S6 11 ®mSi S ®§ &80 3WRIHWRU

<UHL/LVKRZ V \)KDW& K LQDB/ QDWRQDOIRRG SRQAFLHV KDYH EHHQ GUYHQ E\
QXWIWRQ DQG KHDO FRQGHWDWRQV MW HA QHJI BIFWQJ Z LGHULWXHV RI

FQP DWH WHVLQHQFH HFRGRJ LFDOVXWDLQDELAW DQG DQLP DOZ HODWH <HW&KLQD
KDV D UFK DQG YDUHG FXQ@QDU WDGLWRQ VK DWLV KHDOK LHUIRUSHRSGH DQLP DO/
DQG VKH SMQHWVKDQ VKH Z HWHLQ GLHW VK DWKDYH EHHQ J DLQLQJ J LRXQG 7KHWH
WDGLWRQDOGLHVDU SWDFWFHV FRXGS KDYH DQ LP SRUMDQWLRG LQ WHHUQJ ERVK
&KLQD DQG VKH Z RUTB VRZ DUGV KHDAKLHU P RUH FQP DV DQG DQLP DOIUHQGQ
GLHW
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&29, KDV KDG D Z LGH WDQJ H RI SRVIWIYH DQG QHJ DVEYH
LP SDFW RQ QRQKXP DQ DQLP DO/ 0 DQ\ DQLP DO/ @NH P LONV

Z HWH GLLHFV@® DIIHFWAG E\ FRQWDFWQJ VKH YLUXV DQG P DQ\

RVKHW Z HUH LQGLUHFV® DITHFWG Z KHQ VKH SDQGHP LF

SWRP SWHG KXP DQV VR WHDWVKHP GLIHUHQV® ,Q VRP H

FDVHV VKHVH GHYLDWRQV ILRP  VKH WKV TXR EHQHI WG

DQLP DO DQG LQ RWKHUFDVHV VKH\ KDWP HG DQLP D ) RU

LOWDQFH VRP H FRP SDQLRQ DQLP DO EHQHILWAG [LRP EHLQJ

DGRSWHG GXUQJ QRFNGRZ QV Z KLH VRP H IDWP HG DQLP DY

VXITHUHG ILRP EHLQJ IFX@MGELQ HVSHFLD@ SDLQIXOZ D\ V GXH

VR VADXJ KVHLKRXVH VKXVERZ QV 7KHVH P SDFW UHYHDOVK H

LQDGHT XDF\ RI KHDGX SRQF\ |WDP HZ RNV @QNH 2 QH + HDOK 2 QH + HDQK DVSLLHV VR
LP SLIRYH KXP DQ QRQKXP DQ DQG HQYLLRQP HQWDOKHDAK KRAWIFD@ EXWLWDOR
YDOXHV QRQKXP DQ KHDOK SUP DUQ IRUVKH VDNH Rl KXP DQV Z KLFK FDQ G{DG VR
SRQFLHV VKDWKDWP RUQHJ GIFWRVKHU DQLP DOY X QQHFHWDUQ 7KH UHVHDUFK

VXJ JHWY Z H VKRX@ H[ WHQG D WJ KWVR KHDQK VR DQLP DOV VR LP SLRYH RXUKHDQK
SRQF\ WP HZ RNV $V Z VK KXP DQV VKLV W KWZ RXG5 HWDE @QVK VK DWQRQKXP DQ
DQLP DO/ KDYH DQ LQWHUIHWILQ KHDO DQG VKDWZ H KDYH D LHVSRQVIELQW VR DWLI Q
Z HLJ KWVR VKLV LQWHUHWZ KHQ P DNLQJ GHFLVIRQV V&K DWDI | HFWQRQK XP DQ DQLP DO/
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0 RGHWQ DJ UFX X DOS DFWFHV DUH X QVX WDLQDE G
ERVK LQ VKHLUHQYLLRQP HQVDOLP SDFW DQG LQ VKH
DP RXQWRI DQLP DOVXIIHUQJ VKDWVKH\ LP SRVH

$ QLP DODJ UFXQXUWH KDWP V KXP DQV DQLP DO/ DQG
VKH HQYLLRQP HQWP RUH VKDQ P RVWS @MQW

DJ UFXOXWH DQG H[ VHQWLYH SUWHP RGHWQ

DJ UFXQ@XWH FDQQRWVFDGH VR P HHWFX UHQWDQG
IXVKWH QHHGV <HW P DQ\ WRUHV DE RXWVROXWRQV
SWRSRVH SWH P RGHWQ DJ UFX X UDOS IDFWFHY

VKH\ DUH DOR RIWHQ XQP RWYDWQJ +RZ P LIKW

Z H FUDIWWRUHV VK DWE HWWHU UHI GHFWVK H

HP SLUFDODQG P RWDOWDAWHY RI RXU DJ UFXQ@X DO

FKDAHQJ HV"
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$ QW@ RYHUVKUHH \ HDU/ DJ R D FOXVWHURI S DWHQW LQ
&KLQDB/ + XEHL 3 LIRYLQFH LQ VKH FLW Rl : XKDQ EHJDQ WR
H[ SHUHQFH DQ DW SLFDOSQHXP RQLD QNH LGMHW VK DWGLG
QRWLHVSRQG Z HODVR WDQGDUG WHDWP HQW 2 Q - DQXDU

VK VKH : RUIB + HDOXK 2 W DQL] DWRQ DQQRXQFHG VKDW
VKH RXVEE UHDN Z DV FDXVHG E\ VKH D 1 RYHO

& RLWRQDYLXV Q&R9 E7KXV IDUWKLY YLXYV KDV NLAGHG
P RUH WKDQ P LARQ SHRS® DQG FROWOQXHV WR DI IHFW
RXUZ RIN LQ YDURXVZD\V &29,' LV D ] RRQRWF YLXV

DQG &( $3 WHVHDUFKHW DARQJ Z VK P DQ\ RVKHU/ KDYH
VRXQGHG VKH D@WP VKDWZ H KDYH QRWA HWLHFRJ QL] HG
VKH GHJ UHH VR Z KLFK ViKH IDWA RI KXP DQLW LV ERXQG XS
Z VK VKDWRI RVKHUQYLQJ VKLQJV ,Q Z H H[ SHFWWR
DQQRXQFH VKH WHVXQV Rl D SRNHFWVKDWP DSV

HJ X@VRU LHVSRQVHV VR QYH DQLP DOP DUNHW LQ
FRXQWLHV Z RN VKDWKDV EHHQ GRQH LQ FRGDE RIDWRQ

Z LK + DUYDUG 8 QLYHU/LW B/ %LRRNV 0 F&RLP LFN - U $ QLP DO
/DZ 3RQF\ 3WRJWP DQG RVKHUSDUMHW DIRXQG VKH

Z RUB

2 WKHUH[ FIMIQJ Z RIN FRQWQXHV DV Z HGD ( DU QH[ WA HDU
Z H H[ SHFWVR WHGHDVH D P DNRU LHSRUARQ OYKH 5 RGH RI
$JHQF\ 6HQWHQFH DQG &RJQUMRQ $6& LQ VKH

3 IRWHFWRQ RI $ TXDWF $ QLP DO/E,Q VKH VSUQJ Z H Z LD
EH KRWIQJ ' U $ GINDQGLD 0 DQFLAD ILRP 2 VAR 8 QLYHUW
Z KR LV LHVHDUFKLQJ D ERRN RQ VKH P RULDO SRAWFDO DQG
@1J DOWDVXV RI QRQKXP DQ DQLP D LQ VK DWW

Z LGBHWHW $ QWDUFWFD + HUH DWKRP H WHVHDUFK Z LVK
FRAMWDJ XHV LQ VKH 1 <8 @Z VFKRROFRQWQXHV RQ KRZ VR
LP SGP HQWD P HDWMD[ VKDWLV HIILFLHQW I DLU DQG

HI I HFVEYH

HZDW Q@ VWKDON VKRVH RI \RX Z KR P DNH RXUZ RWN
SRWIEM DQG DOR VKRVH Rl \ RX Z KR ILQG RXUZ RWN
YDXDEM : HZ HFRP H\ RXUIHHGEDFN DW
FHDS# Q\ X HGX
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3 WIRIHWRURI ( QYLLRQP HQWDO6 W GLHV DQG 3 KLARVRSK\ ( P HUWXV $ 11LADWHG
3 WRIHWRURI / DZ $11LADWG 3 LIRIHWRURI 0 HGLFDO( VKLFV 6 FKRRORI

0 HGLFLQH $ WRFLDWAG ) DFXQV &HQWAHU | RU%LRHVKLFYV &RAMJIH RI * GREDO
3XEQF + HDOK

(; (&87,9( &200 ,77((

hpy Hp2hS81PuH ( u/ PHo ( FR2ugH 2
$ WRFLDWA 3 LRIHWRURI ( QYLLRQP HQWDOB6WGLHV $ |ILADWAG ) DFXQGV 6 WHLQ

6 FKRRORI %XVLQHW $ |1LADWAG ) DFXQV &HQWUIRU' DVD 6 FLHQFH
" LWHFVRU ; ( ([ SHUP HQWDO+ XP DQLWHV DQG 6 RFLDO( QJ DJHP HQW

I & hp2 oy S8§o

3 WRIHWRURI 6RFLIRARJI\ DQG ( QYLLRQP HQWDO6WGLHV &KDLU * HSDUMP HQW
Rl ( QYLLRQP HQWDO6 W GLHV

2 Sgbw §( U2y M

$ WRFLIDVA 3 LRIHWRURI ( QYLLRQP HQWDO6 WGLHV $ |1 LADWAG ) DFXQV
&HQWAUIRU' DWD 6 FLHQFH

hull 2 p!

& @QLFDO$ WRFLDWH 3 LRIHWRURI ( QYLLRQP HOWDO6 VKGLHV $ || LADWG
3 WIRIHWRURI %LRHVKLFV 0 HGLFDO( VKLFV DQG 3 KLARVRSK\ ' LHFVRURI VKH

$ QLP DO6WKGLHV O $ 3LRJWDP



