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i 7KLY VAWMRQ RUDQVHG B\ 621$7$ SDWgHU* UHHQ 9XI@IQ) & RXQFIO VD
O SR KRAWMG DQ IQWKWKO DQG DQP DMG GVFXWRQ DFLRW WH SDQHO Ri

SRIF\ P D\HY Z RINQJ Z WIQWH | HG RN KHDOM\ DQG VXWRIQDE®I EXITIQIVIQ

6 XSHURUH GHM 6 DQW
$QQD/ DXWD 3 VH@R P RGHIDWY)

$IWU DQ IQARGXFURQ IRP  * UHHQ 9XI@GIQ)  &RXQFIO WID
' IWHAVRUO DUFR&DIILDQG 62 1 $7$ &RRUGICDRUS @UHZ 9 DQCH
0 RHHIURP . 8 / HXYHQ WH SDQHQI DMHUHG VR DQVZ HUD VHUHV
R TXHWRQV SRVHG E\ P RGHIDWRU$QD / DXWD 3WVHM® |1 URP

SQYHMW GHIQ 6WGE. G 3HXID RQ WH OMMW
UHFRP P HQGDWRQVHP HULQJ 1URP WH SURMIPWDQG WH EDUIHLY/
WDWFRX@ EH I DFHG IQIP SGP HOAMY WHP DAH SRTF\ GIYHO

7KHH TXHWMRQY ZHH GAMIQHG B\ WH FRORWXP \R JDIQ
H SHYM HHGEDFN WDWZ LOKHS XV VR UH ICH QRAVRQD KRZ ZH
SUHVHQARXUUHFRP P HQGDMRQY EXWKRZ Z H \VKDSH RXURQIRIQJ
UHVHDUFK. VR HQUXUH UHBIYDQFH DQG WDQV HIDEIOW ,QGRIQJ \R
WH 62 1 $7$ UHFRP P HQGDARQY Z L@EH WKO P SGP HQEE®GI 1Q
UDO ZRW ZRUWSDFHV UG [Q KHDOMIHU RIIEH

HOQYILRGP HQW I RUZ RUNHWY DFLRW ( XURSH DQG EH\ RQG
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7KH621$7$ FRORWMXP P HWIDVE R &RQRUXP 0 HHWQI VIQWH DX\P QR ZIWMRXU WP HHWY)
VENQ) SOFH RQEH RYHUVE R GD\ V IQ ©W 6HSWP EHU DQG Z W P HFMQ) QXP EHU  1Q SHYRQ KRMG E\
8 QYHWW GHI @6 WGELGL3HXIIDRQWH W W 1 RYHP EHU

$V WH SURWPWDSSURDFKHV \WH KDIZ D\ P DN WH P HAWQIV JDYH
SDWZHY WH FKDGFH VR GUOGRZ Q VR WHICH WH RQIRQJ UHVHDUFK
P HWRGR®J IHV DQG WIFKQRBJ\  GHYHBSP HQAVZ KIBI BRNQ) DKHDG \R
KRZ WH 62 1 $7$ RXVEXW FDQ EH EHVWH SGIWG | RUIP SDFWS SCDMV
Z HUIH VKDUHG RQWH ) IHG 6\WWG. WDFNIQWH QHZ © IQAMBEMIG RSHQ SOQ
RIEHDW 8 / HXYHQ DQGWHRQIRQ) 2 UFKHVADARQ 7 IDFNVAMG. DVWKH
$DFKHQ: RUNSOFH 6P XOMRQ/ DERIDRY DAB QNINS: 7+ $ IFKHQ
Z KIBI RQH Z RIVKRS IGHONIHG ZD VR [P SIRYH WH 621 $7$ ' LJMIO
7Z10 DG HS®WH SRMOADO KHXUIMAEY WDV JXIGH RXU FXUHQN

RUFKHVADWRQ DO RUMKP

/ RRNQJ DKHDG DQRWHUZ RUINKRS J DMHUHG GDVD I RUWH XSFRP 1Q) &RW
O4HQH IS CDOMY VRRO2 XUGHGIEDWMG JURXS Rl 3K WXGHQA Z HUH DOR JLYHQ
DIRXP VR GVFXW WHUUMADUFK VR J DIQ | HHGEDFN | RUWH QH WA HV R
WHUZ RN 2 XU. H 6 VENHKRGHUS HSUAVHQBWH SDWZHY Z HH HQI DI HG 1Q
QHO GVFXWRQY DAERW P HHWQIV VR GHHS GIYH IQR KRZ \WH SURMIPWFDQ
EHWIVH WHUH SHUAH DQG QHVE RUW VR VKDSH RXURXVBX\W VAADWJ [EDD
VRZ DGV WRVWH Z KR Z I@EH IP SBP HOAMY WHP 1QWH UHDY RUG 7KH RQIEH
P HHWQJ DOR KRWMG 0 IEKHBI ' XEEIQLILRP WH ( 8 V YRRWMUGHYIEH ZKR

RIHHG D IDVFICQDAY VHWRQ RQ ,QMM®IPWDO3 IRSHW 0 DQDI HP HQAVDQG
([ SBMMRQ SIRYIGQ) YMIOIQWI KW IQR KRZ 621$ 76 FDQ P RYH IOR WH
VHFRQG KDDR! WH SURMPWDHVSDQ

0 HHWY 1Q SHYRQ WH 62 1 $7$ SDWZHY Z HH RITHIHG
WH FKDQFH VR YIMWWWKH | DFLOAHV DAMH ( $3/ $% Z WIQ

WH 8 QYHWW GHI Q6\MGLGL3HXJID Z WK D GHGEDMG
JXIGHG VRXUR WH VXDWRQDOMG. WDFNQE  FXUHQWD
IQYHVW DA WH ZHEHQ) EHCHIW Rl WH 621$7$
DGOSWYH WIFKCRBJ IV DQG WH RWHU IQQRYDAYH ©F
IDFIOMNV XVHG VR IQYHMM DM P XGMGRP DIQ FRP IRW
30QN R WPH ZDV DOR VHWDMGH \R DBZ \WH
FRORWXP R HQR WH EHDXWXOFIW Rl 3HXJID 1Q
SPEUD \E® ZM D IDVFICDAMY JXIGHG \RXUR WH
KMRUE \RZQ FHQAH DQG SGIQN R WH UHIIRQV
|DP RXVO GHIFIRXV FXIMCH
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2Q0 R W 2 PAREHU UHSUAVHOBAYHY [URP 11YH + RULRQ ( XURSH FOMMU SUIRMFWL ,1 7( 5&$ 0%2
621$7$ 35263(5+ : $IJHDQG(8 &R : RUNIFOP HVRIHWHURUMH QG$ @XDO ,6(: 25. & &OMMU
0 HAMD 1Q 8 WHFKW 7KH P HMQJ IRFXVHG RQ VWHQIWHQQ) i GHU LHV DFURW WH SURMFW DV WH
FROPWHO Z RINVRZ DUGV KHDOKIHUDQG P RUH VXWEICDE®! Z RINSOFHV

7KH62 1$7$ SURMPWZ DV UHSUAVHOMG B\ $QGUHZ 9DQGH 0 RHIHDQG $ € %4CK 9ICK * XF 1 IX\ HQIURP
FRRUGICOWY) IOMMMRY . 8 / HXYHQ DBQIMGH 0 DUFHOSFKZ HNHUILRP  SURMPWSDWZHUS QNIIN 52 7+

$DOFKHQ

7KH PHMQ ZDV IXUMHU HQUEKHG B\ WH
SDWFISDARQR! UHSUNVHQBAYHV [URP WH ( XURSHDQ
&RP P MIRQ IQFOGEQ (8 6FIHQFH 5HVHDUFK DOG
JQQRYDARQ DQG WH ' LWHFVRUDM * HQHWDO |RU
(P S® P HQW6 RFIDCS | 1 DLW DQG , QFOMRQ 7KHH
UHSUMVHQDWHY SLRYIGHG IP SRWEQW XSCDMV RQ
UHBIYDQA( 8 SRIFIHV KHSIQ) VR WDIVH 07 DIHQHW
DFIRW WH FOMMU DV WH SIRWW EHIIQ R

JHCQHDM UHVXEOV DQG |RP XOW UHFRP P HQGDWRQY
DPHG DW IQOHQFIQ) IXWMWH SR\ 1Q WH
RFFXSDARQDOKHDIM DQG Z RUSOFH VX\ARICDELON
VHARU
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JURP W W-XQH 621$7$ SDUEHY ILRP WH ($3 / $% DAB QYHIW GHI @6\MGLGL3HXJID Z HH IQ 5 H NDYN
FHDQG VR DMAQG + HDOM\ 9/XI@HQIV ( XURSH $QQD/ DXUD 3 IVHTR GHIYHUHG WH SURVHQBWRQY&.KDQI Q) RI 1 IEH
O RXWP SOP HOMY  YHWEDODFRXVWE SDQHY HYDODWRQ R WH [P SDFWRQ Z RUINHWSHUFHSWRQ DQG EHKDYIRXU
Z MMQE\ $JQHVH &KIXFFKl> 9HIRQFD O DDV * QHFFR ,@UD 31 MXWBI DQG $QQD/ DXWD 3IVHMR 7KLY UAVHDUFK IV
H SRUQ KRZ WH XVH R YHWFDODFRXVWE SDQH® Z WIQ D Z RUWSDFH FDQ DIIHPWWH RFFXSDQMI Z RUINHYA
Z HBEHQ) DQG SURGXPWIW Z IWIQDQRI | IEFH HQVURGP HOAD YMIGFRQAEXWRQVR WH62 1 $7$ UAVHDUFK

$Q0D/ DXUD3 IVHTR SUAVHQAL 9HIRQEDO DWMV* GHFFR BIW  $QQD/ DXUD3 MHMR IQ, FHDQG

A 6 -~ ZYL*) l:EZ p€ A A~ u .Y.?, pZA((m te s
2 XUSDUEHY DN &21 0 81, KDYH EHHQ GHYHBSIQU D QXP EHUR \RRY UHOWQ] VR i QMHVMQ)  YDOEDAY  DQG WRQEDUEMQ)
WH SURMPWRXVBXW Z IW I QLIEDQAP IBMRCQHY DOHDG DREKIHYHG

7KHFRH R WHNQRZ BIGJ H FHQADIVDWRQLY WH 5 HFRP P HQGDWRQUQGHUDQGWH VB HFRP P HQGDWRQ' DWIEDVH 7KLY DFW DV
D FHQADQYHG GDVWIEDVH | HDMUQJ) DXQUIHG WP SOW DQG W RQRP \ GHVLI GHGVR GINHYHY 1IQGIQJ TURP WH SURVIPVWR FRQFUHAW
VXSSRWQ) HYIGHQFH \WXFK DV P HDVXUP HOV RU OMIDMUH  7KH SURWFW KDV DOHDG\  JDWHUHG WV QMHMVHG
UHFRP P HQGDWRQY P RYIQ) \WDG® \RZ DLGVWHJRDIRI JHQHDAQ) RYHU  UHFRP P HQGDWRQY

SORWHUNH \XSSRUMY VRRORUHFRGRP [ YDIGOWRQ FXUHOMD XQGHUGHYHBSP HOAY WH &RW  %HQH MW QDOMY 894 7RRO

QRZ 1Q W EHWD YHVRQ UDG IRUWMAQ DQG IQWMI UDARQ Z MK WH UHFRP P HQGDWRQ EIQGHU 7KH P HWRGR®J\ FUMFDD®

DQDOVHY i QMHMVHG UHFRP P HQGDWRQY | RUWHU FRVAH | HAWHGHW 1OMI DY) DAHMP HQNV RE GUHPWDQG IQGILHPWFRVW
DQG EHCHIW 7KH P HIRGRBJ\ RI WH VRRO GHWI QHG DV D P RGXOUM VWP \WDWFRP EIQHV WH WIFKQRBJ\  Z RINSOFH

Z RUHWY DQG HFRQRP [F FROM WoADVHG RQWH SDUDP WA HOMUHG IMHCDE®N XVHY/ VR FRP SDUH WH FRW DQG EHQH IW R WH

[P SGP HQMG WIFKQR®J IHV DQG DWHW Z KHWMHUWHUIP SBP HOBMRQ 1Q VSHFILIE FRQGMRQY IV HFRQRP IFDD® P HDQQJ IXO$W
WH VOP H WP H KRZ HYHU WH i WP DOR D@BZ V |RU FRQUGHDWRQ RI QRQ P RQHW/DE®! EHQH W UHVXGQ) |URP DEDSWYH

DUFKIWIPWUDOMFKQRBJ IHY 7KH VRRAY DG, VR SHURWP WH 1 IIM&96 WXGHY HQDE@R) WENHKRGHY VR FRP SDUH FRW DQG

RSWP IVHWH UDAR | RUDSSOIQ) WH62 1 $7$ DEDSWYH DUFKIWIPVYUDO/RGMRQY

£a



hXd (pale Ve« Y02Y h2 ‘2pel~ @R 2E
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9 MWRY Z HIH WHDMG VR D VRXUDQG GHP ROMDARQRI WH 621 $7$ 2 SHQ3@Q2 IIIFH) IHG 6\ G 61\ DW 8
[ HXYHQ Z KHHWH H SHUIHQFHGWH 62 1 $7$ DGDSWYH Z RINWSDFH WIFKQR®J 1HV 1Q DFWRQ

o (BPAWRFKURP IFWDMG Z IQCRZV

¢ 5RERWF Z DOSDWWARQ

o &XWRP IMHG KHI KWDGHWWRE®! GHNV

*  $FRXWIF FH@Y SDOHYHTXISSHGZ W DG Q0P IF @ KW A VWP

7KH621$7$ 2 SHQ3@Q2 I1IEH IV KRMQI WH QH WWHUHV R H SHUP HOW IQR KRZ \WHVH VWYXDWRCD® 07 DH
WFKQR®J IHV Z @7 RUN VRRI HWHUVR FUHDM WH KHDOM\ Z RUNVSDFHV Rl WH IXWWUH $ KXIH WDQW VR WH . 8
/ HXYHQWEP |RURITHUQ) RXUYIMVRY/ VXFK DQLP P HWAYH DQG H H RSHQAQ) H SHUHGFH

7KH621$7$ 2 SHQ3MQ2 IIIFH' HP ROMIMRQVDW 8 / HXYHQ
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3 RWERFVRUIDCE HVHDUFKHU9 HURQEED 0 DWWV * QHFFR JLYHV XV DQ XSGDWM RQ WH 6 MXDWRCQDO7 DN/ IYIQU / DE
WXG D8 QYHIUW GHI 6 WGE.GL3HXI ID

y DD FRIPWRQ DPWYMAV IQWH 8 1,3 * / IYIQJ / DE DUH SURJ UAWWMQ) DFFRUEQ) VR \WH
SOQHG P HMRGR®J\  7KH VHFRQG WIIH 67 IV FXUHQM XQGHZ D IQYROIQ) D
FROARD®IG VFHQDUR 1Q Z KIFK RQD RQH RI [ IEH RFFXSDQAIQMDFW Z W DQG RSHIDWV
WH VP DD KW VA VMP 7KLY SKDVH DIP VR HBEQK D EDVHIRH XQGHUABQEQ) RI

IQEYIGXDD HG FROAREHKDYIRXUDQG M VWP UMVSRQUYHQHW

7KHWWG WIH 67 IV VFKHGXGIG R EHIIQ 1Q WH VHFRQG Z HHNR! - DQXDUY
IR®Z Q) WH &KUMRP DV EUHDN ,Q WLV XSFRP 1Q) SKDVH DOSDWFISDWY) RFFXSDQN
Z I@EH J WDQMG DFFHW VR WH VP DU KW FROARY HQDE@) WH IXG. Rl P XQ
XVHUIQMDPUWRQY 3 DMEXOUDMAQARQ Z LOEH J LYHQ VR SRIWQADOFRQ W EHVE HHQ
XVHY SUH HIHQFHV H SUMHG GXUQJ VKDUHG FRQAROAWDARQY DQG WH RYHIDOXVHU
HSHIHQFH 7KHVH DSHFW ZI@ EH FDSWUHG WUWRXIK ERW TXDQAEMYH
P HDVXUHP HQAV DQG TXDOWYH | HHGEDFN

3DD@OR WH / LYIQ) / DE DPWIMAV VER FRP SBP HORY H SHUP HON KDYH EHHQ

FROGXPWMG 1Q SDWZHUKIS ZIW 7HFKQRQ 7KH 1IAWWH SHUP HQVVXSSRUMG WH
IGHQALEDWRQ DQG VHBIFWRQR! DGEDSWYH VDM IHV WURXI K WH XVH R DQIQ RUP DARQ
DQG VXJ JHMRQSOMRWP 7KLY SOMRIP SURYIGHG SHYRQDD HG UHFRP P HQGDARQY\R
RFFXSDQNV EDVHG RQ HOYILRQP HQEOWWP X@ P RQWRUHG ZIWIQ WH RIIEHV 7KH
VHFRQG H SHUP HQAVFRQAEXWG \R @KWY VP XOWRQ ZRW FRP EIQQ) GHVIBIG
HOVILRQP HQEO P RQWRUQ) ZIW RFFXSDQMHSRUMG GRFXP HOMMRQ  ICFOGQ)
SKRWRJ UDSKV DQG GIDUHV GHVFUELQ) [QMUDIDQG H WILDOFRQGIMRQY

7KH UAVHDUFK WDP 1V FXUHQWD SUHSDUQ) \WH GDMVHWIURP WH | LIAMH SHUP HQAIRU
DQDOMY 7KH UHVXWV ZIOIRP WH EDWY R D IRWFRP IQ) RRXUDO SXEGFDARQ

EXI@Q) XSRQ WH IQUWDOUHGXFHG FDP SDLJQ SUVHOMG DIMKH &/,0 $ &RQHHQFH
XQGHUWH W1 § QKDQFIQ) 2 FFXSDQAG DA DPARQ LQ 6KDUHG :  RUWSDFHV 7KURXIK
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2 XUFR@®DI XHIURP 8 QNIINS: 7+ $DFKHQ 6 XUDNWKDI9HIDG RITHY DQ XSGDW RQ WH VHFRQG 2 UFKHVADWRQ

6WG  Z KIFK IDQIQWHVHFRQG KDDORI WH\ HDU ICFAGIQ) VRP HIQMUHWI UHVXOV

66—

7KH VHFRQG RFKHVADWRQWXG. R WH621$7$ SIRWFW27  NENHGRII RQ- X®

DQG Z DV \VXFFHWI X@ FRQFOGHG RQ 2 PREHU DWUFRQGXFWY VHVWRQV Z W
SDWFISDQV 7KH JRDORI WH VWXG. ZDV VR HDP IQH KRZ WH XVH R RUFKHVIADMG

DGOSWYH  DUFKIWIPUDO HBP HQV DIIHFW  SK\ MR®JIFDO S\ FKR®JIFDO DQG - FRI QMYH

UHVSRQMV 1Q RIIEH Z RIHLY 1Q D P XOWG RIIIEH HQVILRQP HQNV 7R H DP IGH WY HITHFW

SDWFISDQW Z HIH H SRVHG VR D VHUHV R VWHWHG DQG RSWP [ HG FRQGMRQY GXUQJ Z KIFK

YDURXV P HDVXUHP HQV Z HUH VENHQ

) RUWH SK\ IR®J I[EDOUHVSRQMHY GD UHDWG VR KHDUMDM KHDWWUDM YDUDEIOW  DQG
HBFWRGHUP DODPWIW ZHH UHFREGHG 7R HDPIQH WH \XEMPWH DQG S FKR®J IEDO
H SHUHQFHV Rl WH SDWEISDOQNV WH ZHH DINHG \R [LO1Q GILIHHQN TXHWRQCDILHY

IQGIFDAY | RUIQWECFH WHU VDA DFWRQ Z M WH FRQEWRQY DQG WHU SHIFHYHG FROARO
RYHUWH FRQGMRQY / DMD FRI QWYH UHVSRQWHV Z HIH DAVHWHG XMQJ D FRI QMYH VIWN WH

6WRRS 7DW

$DFKHQ: RUNSOFH 6P XOMRQ
/ DERDRY 8. $

YDVHG RQ RXU REVHYDARQY GXUQ) WH VHWIRQY WH 27
VXG KDV VXJ KWXV WDASHRS®! SUH HUHG KDYIQ) FRQARO
RYHU WHU HQYILRQP HOW IQGEDAQ) WH YDOH R DGDSWH
DUFKIWFWUH DQG WH QHHG R KDYIQ). FRQARORYHU WHWH
DGOSWYH WIFKQRBJIIHV VXFK DV KDYIQ) WH RSSRUXQW \R
P DQXD® DGYMVAMH Z LQGRZ WA VR VXIWWAHIUSUH HUHGFHV

7KHH SHUHQFH Rl FRQGXFWY) 27  Z DV IQYDODE®! DG ZH
DUHQRZ GYIQ) GHHS IQR GDV DQDOMY VR H SBUHWH H I HFW
R DGDSWH DUFKMWRMWH RQ ZRUHWA SK\MEDO DQG
SV FKRBJIFDO KHDW DQG ZHOEHQ) DQG  FRIQWYH
SHURWP DCFH ,Q WH P HDQAP H ZH DUH SUHSDUQJ |RUWH
QH WRIFKHVADARQ WXG. 27  ZKIEK IV SOQQHG R

OMUIQ $V ZH KHDG IRZ DG ZH DUH H FIWG \R \HH

ZKDNQUWIKW2 7  Z IQEUQ]
—99
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© HKRSH\ RX HQR\ HG UHDGQ) WH
OMWQZV IRP 621$7$ 2XU
QH WHGMRQZ I@EH UHBDVHG LOWH
VSUQ) Z WK DOWH XSCDMV RQWH
RQIRIQJ 6MMDAIRQDO DG
2 FKHVADARQ 7WDFN WXGHV 1O
RXU/ LYIQJ / DEVDAS QNIOING: 7+
$DFKHQ DQG 7KH SQYHWW Rl
3HXJID DQG RXU ) IHG 7WDFN
VWG DWWH (6$7 UHDOZRUG
RSHOQ S@Q RIIIEH DW. 8 / HXYHQ
ODNH WXWH VR \XEWFUEH R
UHFHLYH DOl X\WWUH HAMRQV RI \WH
621$7$ 1HZVOWAY GUHFW\R

\ RXUGER]
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