





























% REXYVEP |\ X RMBR SJ XLMWVI JJSVK MVXLI GM EX8R SJ ER )Y\STIER ( IKM | 7Kk
( XURSHDQ ' HIUHH 3DFNDJH OXQFKHG E\ WH &RP P MRQ 1Q KDV DOHDG\  @IC
HWHQADOI RXQGDMRQV E\ SUIRSRMQJ D FRP P RQ IDP HZ RWN IRUIRIOWSIRI P P HV [
( XURSHDQ TXD@V @EHODQG P RWH LOMRSHIDE®! SUIRFHGXUHV | RU DFFUHGMIMRQ DG
TXDIV DWXWDQFH 7KHVH SURSRVDY FRQI P WDW( XURSH FDQ P RYH VRRZ DUGV D VKDUHC
HGXFDARQDOVSDFH WURXJ K SUDJ P DAF IQFUHP HQUBOWMSY $ ( XURSHDQ' HIUHH Z RX@
KHS DGGUHW WKXFXWODWV P P HMHY \KDWVRGD.  1WDIP HOVWH ( XURSHDQ VGBI
OQGWISH IWZ RX@ SURYIGH D FGDUWIQDORI TXDIW VR WXGHQW HP S® HY DG
IQMBMRQY IWZ RXG G&Z HUVKH SUDPUEDOEDWIHY VR GHVI QQJ RIQAFXWEX® DQG
Z RX@ WHQ WHQ WH FUHGIELON DQG YIMEIDV Rl ( XURSHDQ KLI KHU HGXFDMRQ 1Q T
JBEDP DINHWZ KHUH XQYHWMEHY FRP SHW | RUVBBIQMQYHWR HOADQG SDWZHUKISV 8<
QSZI H QW B MR XLMVHM GO8R XLI *NML *M | HSQ GSYR EHSTXE X M KNDI
FSKNG 8 QGHUVXFK DQ DSSWRDFK D ( XURSHDQ' HI UHH Z RX@ FRH MADBRQI MIGH QDWRQD
TXDOIFDWRQY DZ DGHG RQD B\ IQMIMVRQY WDWP HHWRRIQD DI UHHG FUMAUD R
FXUEFXOP GHMJQ UMDFK IQMIUDARQ WWBII  WHTXWHP HQV DQG P RELOA
FRP SRQHQW 5DMHUWDQ P SRUQJ KDWP RQVOMRQ VKLY 1P HZ RUN Z RX@ FUHDWM [
YROQEY EXW SRZ HIXO IQFHOWH IRU FROYHUHQFH  XQYHUMAV DEGI VR GHOH
( XURSHDQ GIVHOSWRIWDP P HV ZRX@ JDIQ D FRP SHWAYH DGYDQAIH 1Q DWDFWQ)
VIXGHQW SDWZHUQI Z WK IQGX\WW DQG SDWFISDAQ) 1Q UMVHDUFK DADQFHY WRVH WD,
DVSILH VR GR VR Z RX@ J WDGXD® DEDSWMKHU VWKFWUHY DQG WEQGDUGY 2 YHUWP F
QDWRQDOM VWP V Z RX@ WQG VR DDJQ Z MK WKH ( XURSHDQ P RGHOEHFDX\VH Rl W
SUDPWEDOEHQH IW DQG UHSXVIMRQDOYDOH ,Q WY Z D\ WKH ( XURSHDQ ' HIUHH Z RX@
EHFRP HERWK D SUDPUEDOQMXP HQADQG DM P ERTF DQFKRUI RUD VKDUHG VDBIQAWSDFH
SIRYIGQ) WH FOUW WKW DQG IQMURSHIEION HAWHADO IRU ( XURSHE | XVXUH
FRP SHAAYHQHW 0 RUMRYHU WH VOPH W WHIIP H ®JIF FRX@ SDYH WH ZD. IR
DQRWHUFUKFIDOP HDVXWH DQ (8 1P HZ RUN | RUUHVHDUFK FDUHHWY GHWI QHG VR P D\
FDUHHU SDAV P RUH WDQUSDUHQADQG SRUWEE®I DFUIRW ERWGHY DQG VR HP EHG VBB
VHDP GO Z IWKIQ ( XURSHEELQQRYDARQ HFRV WP

61 QSZMRK SFWER W XS TEWETEXSR MR X.I )Y\STIER ORS[ RHKI WEQ ME
GQTRQI RE] W T VRWHHWEEQKP HOARI VIKH) LK ) UHHGRP DQG QP DQ\ FDVHV [
SWFWEDO SUHFRQGMRQ IRU PDNQJ WH ( XURSHDQ ' HIUH RSHUDARQDO 0 DQ
XQYHWMHY SDUEXOUD WRVH Z MRXWD B WEBQGIQ) ( XURSHDQ WDGIMRQ \WMTHQM
(8 QHVE RV RQD Z KHQ LQGIYIGXDCFKDP SIRQV SXWK | RUMIQMUD® 7KLY GHSHQGHQFH
RQLMROWG [QUDWYHY UHQI RUFHVDV P P HWIHV DQG @ IWVKH FDSDFIW Rl LOWIMRQV\R
HQJI DI H VAXFD® 1Q ( XURSHDQ FRRSHIDMRQ $ FUHGIE®H ) ILVIK ) UHHGRP P XVAIQWMDX
SWIRYIGH TV HNBEFR ERH EGA WIWR TEXL[ E] WISVERPVRMAY XSRAXS TEVHETEN NRXLI
| Q1 \KNRK ) Y\STI ERCRS] R HKI ERH | HYGEXSRWEQ $ ( XURSHDQRQH WRS J DWZ D,
IRU XQYHWMHV DQG UMMHDUFK RUDQVDARQY RITHUQ) P HQRUKIS FRDFKIQ) DQC
GHGIEDMG VXSSRUNZ RX@ VHYYH SUHFIVHO WKLY SXSRWH 6XFK DQLOWKP HQAZ RXG QR
RQD EURDGHQ SDWFISDARQLQ ( XURSHDQ SURIDP P HV EXWZ RX@ DOR KHS LOAWMURQ,
P HHWWH RU DQVDMRQDODQG TXDOV UHTXILHP HQWV DWRFIDMG Z VK RO GHOYHUAC
FXUIFX® DQG XGAP DD Z WK DZ DLGIQI D ( XURSHDQ' HIUHH % P DNQJ HQAI SRIQA
FODUHU IHGXFIQ) DGP LOMADWYH EXUGHQV DOG VWHQI WHQQ) IQWAMWRQDOFDSDFIVHY
( XURSH Z RX@ FUHDM WKH FRQGIMRQV | RU GHHSHU DFDGHP IF LOWAT UDARQ DQG | RU VK
J WDGXDOFRQYHU HQFH Rl WIIQGDLGY DFURW 0 HP EHUBVIDMV 7KLY Z RX@ VXSSRUWAERW
H FH®IQFH DQG FRKHMRQ HQUXUQI WKDWWH ( XURSHDQ' HJ UHH GRHV QRAEHFRP H I
SUMGBUHRI DIHZ EXWD VKDUHG | LDP HZ RUN FDSDE®I Rl @WQJ WWH HQOWH NQRZ BIGT H
i VWP
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&RP SDIHG Z M WH 8 QWG 6VDMV Z KHH K\ SHWFDBLY RSHIDM XQGHU UIHDWYHO
VP S® FROMHQWWHIIP HV DQG &KIQD Z KHH SUYDR\ FROWMDIQN DIH FROUGHIDE®
@ KW WH ( XURSHDQ DSSURDFK 1V J URXQGHG 1Q WKH SURWIFIRQ RI LQGIYIGXDOW KW
DQG [Q D VWRQJ FXOXH Rl WKWADQG DFFRXQUEEION 7KLY IV D GMAGFWYH DAHWRI IKH
( XURSHDQ P RGHODQG D VRXUFH Rl B IMP DR\ |RUWKH 61Q1 ®1 0 DUNHW+ RZ HYHU WKH
\VDP H SURWIFVYH | LDP HZ RUN FDQ LQDGYHUWMQWD UHVADIQ [QQRYDVMRQ Z KHQ W HOHUIDWAV

H FHVAMYH [ UDJ P HQIMRQ XQFHWBIQN RUGHD) V IQ DFFHWIQI GDVD | RUVFIHQWLE DQG
WIFKQR®J IEDCBXUSRVHV 7KH) LV ) UHHGRP P XVWHFRQFL®! WHVH VE R 1P SHIDAYHY W

P XVWSUHVHUYH ( XURSHE FRP P VP HOMVR WKW DQG YDOHV Z KIBI HQUXUQI VKDW
UHVHDUFKHLY [QQRYDVRWY DQG FRP SDQIHV KDYH VKH SRWIELDV VR Z RUN Z VK GDVd DWD
VFDGI DQG VSHHG FRP SDUDE®! VR RWKHUJ REDAQQRYDARQ BDGHWY/

7KHXW HQR\ 1V SDVEXOUD DFXVW EHFDXVH HEXE VLEWRK NR) Y\STI NVRSXND TVSZNRK

M QER] GEWW M MVM KM WIRK 1ZIR [ MLNR WFM KNSREP GSRX \ XV :  WMKRXWD
GHFIMYH KLLW( XURSH Z LGQRWKDYH WH | RXQGDARQY UHT XLLHG VIR DFFHBIDAM | IRQAHU
UHVHDUFK GHS®\ DGYDQFHG'$, i VWP VRUFRP SHWM LQ GDVID LOWIQVYH VHRVRW VIXFK DV
KHDOM WIFKQRBJIHV HQHU\ VWP V P REIOV RU P DMUDY VFIHQFH 7KH ) WK
) HHGRP P XW\WHH RWMH JXDUDQMH GILHFWDQG MP SQIHG DFFHW VR \MDWJ LE
GDIVHW | RUDFFUHGIWIG UMHDUFK VXSSRUMG E\ WIQGDLUGMVHG FRQOADFVDOFOXVHY
| RUSURWIPWG GDV/ID VKDUQJ DQG E\ WXWE R\ LOAMNMRCDOQMP HGIDUHV VIXFK DV
( XURSHDQ GDVd WKWVWHY 5 HI XOWVRY VDQGER] HYV IRUS$, DQG GHHS WFK DSSTFDWRQY

EUQIIQ) VRIHWHU 1PV XQYHUMEV DQG SXEQGF DXWRUMHV DH D QHFHWOU

FRP SOP HQW DIBZ IQJ  IQQRYDARQ VR GHYHBS 1Q FROARDIG HQYILRQP HQW Z KIG
HQUXUQJ KL K BIYHY'RI SIRMPRQ 8LI ) Y\STI ER( BXE 7TEQ WEM XLI W Q NEXSSP
HI VMR H XS | REFR XLMVXERMBR 7KH DIP VR FUDW WKMMG HFRV WP V IRU
SXEQF SUYDM GDD \KDUQJ DFLRW N VHARY SURVIGIQ) D XQUIHG WP HZ RWN
JURXQGHG 1Q VHFXUW IQMURSHIDEIOW DQG G DOFHWRION 7KH VIXFFHW Rl WH ) LLVK
) HHGRP  GHSHQGV RQ WH WDSIG DQG FRKHIHQWIP SGP HOWMRQ Rl VIKHVH VSDFHV

&HQADOR WKLY H | RWALY GMAQI XMKIQ) FBDU® EHVE HHQ GDVID DFFHW | RUFRP P HUFIDO
XVH DQG GDV DFFHW | RUUHVHDUFK. ViH @WMUUHT XILHV D VP S@IHG SUHGIFVEE®! DQG
GILHFW FKDQQHO FROUMMQWZ MK WKH  SUQFISBN XQGHSIQQAQ) WH ' DD 6SDFHV
IQMDWYH

1 RZ KHH LV WKLV P RUH [P SRUBQWWDQ 1Q KHDBK Z KHIH @UH KL K TXDOW GDVIVHW
DI IQGVSHQVDE®! | RUP HGIFDOHVHDIUFK. SKDUP DFHXWEDOGHYHRSP HQADQG HYIGHQFH
EDVHG SRTF\ P DNQJ 8LI )\STIER, |ERL ( BE7TEQ ), (7 GYW RG XI QSWX
EHZERAH SJ X ( BE 7TEGW S WE JMUX M EP X VX SJ ) \NSTI -WEFNM XS
STI VEXBRERW X_I * DL * M | HSQ
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$OKRXI K WH UHI XOMRQ LV IQ IRUFH P DQ\ Rl IW FRUH HBP HQW LOFOGIQI VHFRQGDY

XVH R GOV | RUIHVHDUFK DQG SRTIF\ Z L@FRP H I X@® RQEH RQOD [Q WH FRP 1QJ \ HDW/

(11HPYH 1P SGP HQMRQ LV VIKHUH RUH FUMFDO 3 URFHGXUHV | RUDFFHVWMQ) GDVID P XWW/
EH KDUP RQVHG DFLRW 0 HP EHUBVIDMY SIRYIGIQ) UHVHDUFKHLY Z VK \WHDP @QHG DQG
SUHGIFVEE®I SDKZD\V 7KH (+' 6 RSWRXWFOXWH IRU VHFRQGDY XVH P XVWEH
IQOMSUHMG FROMMO® DFIRW WH 8QRQ DYRIGQ) D SDWKZRW R QDAWRQDO
GHYIDARQV WKDWZ RX@ XQGHWP IQH WKH YHY SXIBRWH Rl D ( XURSHDQ KHDWM, GDVD
WP HZ RIN ) XUKMHWP RIH WKH GHYHBSP HOWVR QRQ EIQGIQ)  FRQADFMDO FOX\VH
P RGH LV HWHQADOR HQVXUH VDI HVKDUQJ Rl FRQI LGHQADARU, 3 SURMIFWAG GDVD J LYHQ
WDWKH (+' 6 DARZ V DFFHW XQGHUDSSURSUDWA VDI HI XDUGV ' DD KRGHWY P XVWDOR
P HHWP IQP XP TXDON LOWMRSHIDEION DQG P HVDGDVD UHTXILHP HQW MOQFH Z IMMRXW
WHVH J XDUDQMHV UHXVH |RUUHVHDUFK EHFRP HV IQH IHPWYH FRWD RU VFLHQALIED®

XQUHIDE®!

YXITIQ) D ( XURSHDQ GDVD VSDFH Z RUK\ RI WKH ) LLVIK ) UHHGRP  X®P DMO® WHTXILHV D
VENIXNR Q NRHW X NSQ M VWIWNBXRK EGE WWF] HI JEYRXOS | REFRRK WG VILEWAK F]
HI VIMR | WUHT XLUHV VWXV UDP HZ RUNY WWDWSURWMPMQGLYIGXDY Z IVKRXWIP P REIDAQ)
IOORYDARQ [QMRSHIE®! 1QUDMKXFWUHY FRP P RQ JRYHWQDQFH P RGHY DQG D
FXOMUH R WMZ DUGVKLS DFURW WH SXETE DQG SUYDW VHRVRY WDOR UHT XLUHV VIKDW
GDVID DUH UHFRJ QVHG QRAP HIHD DV D UHI XOVRY  FRQFHUD EXVDV D DWW LIE DAHW RU
( XURSHE FRP SHWAYHOHW UMOHQFH DQG VFIHQALIE VRYHIHI QN 8LV ETT\SEGL
SIIWE GSRGM X [ E] XS VI GSRAR X.I T\SX GASR SJ JYRHEQ | REP WALXW[ ML
VI KYADS\] VD TRAEEXSR 8LI VEQ| FSKNE VULSYRY KYMHl XLI EHSTXMSR SJ XL
V@ R® TVSTSWH ( MMEP3 Q RWYWZ KIFK DIP V VR XSGDW DQG UDARQDDVH WH ( 8
GLJ VBOBU IMDMRQ DV D FRKHIHQWZ KR®I ,| FRQFHLYHG DQG [P SOGP HQMG 1Q WKLY Z D\
WH ' LUMO 2P QEXV FDQ EHFRPH D GIYHU VR WHGXFH [WJP HOMARQ DQG
DGP LQMADWYH EXUGHQV Z KIBH SUMVHIYQ) ( XURSHEKLI K BIYHOR! SIRMPURQ WHUHE
UHQ RUFIQ) \WH FRQGIMRQVI RUD I X@ RSHUIDARQD) LK ) UHHGRP
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( XURSH Z LOORWUHP DIQ FRP SHWAYH FRKHVLYH RUVADW LEDT® DXVRQRP RXV XQBW IV
FDQ EXI@ D J HQXIQHOD LM IDMG FROAGHQEOVSDFH | RUNQRZ BIGTH GOV UHVHDUFK
LQQRYDARQ DQG VBIQW, QGHHG DWKH SUAVHOWAP H ( XURSHEDELDV VR J HOHIDWM DQG

DSSO® IQQRYDARQ IV FROMDIQHG E\ [WDIP HOMG UHIXOMRQY  LQVXI | EFLHQW VDO
XQHYHQ VEGIQW P REIOV @ WG DFFHW VR VWDMIIE GDDVHW DQG SHIUAMOQN

P VP DWKHV EHVE HHQ LQGXVWIDOQHHGV DQG UMVHDUFK SURIUDP P HV 7KHVH SURE®P V
FDQQRWEH UHVROHG WURXJ K P DI IQDCDGMWR HOW 7KH UH BIPAMXPMUDO HDMUHY
R WH FXUHQNVV WP DQG SRIQWVVR WH QHHG IRU D 1WDP HZ RIN WWDWHQDEGN
NQRZ BIGJ H DQG VEBIQAWR FILFXOW | UHH® DQG DWMFDB! DFURW WKH 8 QRQ VXSSRUMG
E\ FRKHIHQAX®V LOWARSHDE®! 1Q LDWAXPUHY DQG SUHGIEVE B! LOFHQWYHY

X X.I GSM SJ XMVRET MVXI RIH XS GSRMNGX ER | REFARK | GSRSQ NG
MRAVEVWYGIYM JSVXLI * N ) LHHGRP 7KLV P HDQV WWQIQJ WH 1 UHH FILFXOMRQ RI
NQRZ BIGJH GDID UHVHDUFK LQQRYDVRQ DQG VBBIQMQWR DQ RSHIDARQDOUHDDV Z IWKIQ
WKH 61QJ B1 0 DUNHW2 Q VIKH GHP DQG MGH ( XURSH QHHGV P DUNHW DWW \AMP DAED@®
YDOXH DQG SXUFKDVH UHVHDUFK DQG LQQRYDARQ WKURXJ K VADWAI LE SXEQE SURFXUHP HOQ
DQG | VFDORRY WDWXSSRUASUYDM FOSMZAQ IOMBFWDCSURSHINV. GDVD DQG | URQWHU
WIFKQRBJIHV 2 Q WH VXSS® MGH FDSDEIMAHV \KRX@ EH RU DQVHG Z WKIQ OUH

IQMUFRQQHAWMG HFRV VWPV DQFKRUHG 1Q UHVHDUFK. 1Q LDVAKPVUHY XQYHIMEY DQG
LOGX\MDCS DWZHLY VKDWEDQ RSHUDWA DA( XURSHDQ VFDB!

7KUHH GRP DIQV DIH SDUAEXOI® GHFIMYH IRUP DNQJ WKH ) LK ) UHHGRP  RSHUIDWRQDO
UHVHDUFK  1Q IDWXFWUHY  VEBIQV DQG GD 61 WEVGL  NRMVEVWRY G W Q YWK FI

S\WKERWH NS Q MVIBR HWII R ) Y\STI ER Rl Y SVONMKDWSRROH MAQ) FDSDFIVHV
VP S@\ SWRIWP P H XBV DQG DU Q LQYHWR HQW Z WK \MDWU IE SURIMEY Z KI®H
UP RYIQJ GRP HWWAE EDUIHY VDVWKIQGHUFUIRW ERUGHUFDUHHY DQG SUIRMFW LI * N
*\[ | HSQ WETTVSEQL XS YER RXVLSYRH FI FEWH SR YRMI WIMVIWEGHRK EWERA.SV
NRARYXBRW RITHU VAKFWHG SDIZ DV IRU D@ IQMIMARQY VR MRIQ ( XURSHDQ
QHVEZRUW DQG DGYDQFH D (XWRSHDQ ' HIUH \WDW FRP SGP HOQV QDARQIX
TXDDIEDARQY WAKRX@ DOR J LYH FRQFUAW H | HFWR VIKH SUGFISBIR! |UHHGRP VR WD

HQUXUQI! WDWP RELOV VXSSRWW FRKHVIRQ DQG GRHV QRWGHHSHQ WULVRUDOGLYIGHV
6 YR WERH MRVEWWY GXYM WISVHEE MR ) Y\STI VLSYRH KYEVERX | TM HNBEFR EGE WA
XS VWEX KNE HEEWXWV JSV EGBM HMH MWEVA YRHIV GREV VEJ KYEVHW ERH
NRX \STI \EFR W}V Q WVXSSRUMG E\ WKWMG LOMUP HGIDUHY WIQGDUG FRQAWDFWIX
FOXVHY DQG UHI XOVRY VDQGER] HV ( [THPYH [P SGP HQAMRQ R VKH ( XURSHDQ' DV
6SDFHV WIDUAQ) Z MK VIKH ( XURSHDQ + HDOI ' DVID 6SDFH FRP EIQHG ZIWK D ' LJ IMIC
2 P QEXVWDWHGXFHV 1 DI P HOMWRQ Z KIGI P DIQBIQQ) KL K BIYHY Rl SIRIMPURQ LV
HWHQUDOR XQBRFNWKH YDXH Rl GDVID | RUIQQRYDARQ

7DNHQ VRIHWHU WHVH HOP HQW SWRYIGH WH IRXQGDMRQV RQ Z KIEK WWH ) LK

) UHHGRP  FDQ HYROH IURP D SROAFDOREMIFWYH IOR D VWAKRXXUDOSIADURI WH 61Q1 G
0 DUNRW
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7KLY QR LV EDVHG RQ D VHUHV Rl IRXQG VBEGN RU DQ} HG E\ $UHTBIQJ ®1 0 DUNHW DE DQG FKDILHG
E\ 0 DUD&KIDUD&DUR] ] D 7KH GUDIWQI SURFHW Z DV FRRUGIQDWAG E\ $ QGUHD/ DP EHWDQG 7X@R
$P EIRVRQH 7KH W] WDOR EHQH WG |LRP FRQMEXWRQV DQG FRP P HQW [LRP VHYHUDOH SHW
DQG SUDPWARQHWY IO WKH [ HG



