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3R QU -DQ ' DQFNDHWLY FXUHO® WH UHFWRU R 98% +H KDV EHHQ
3IRHARUR 6FAHQFH DG %R ( QIIQHHUQ) MIQFH DQG ZDV 9IFH
5HAVRU IRU ( GXFDAWRQ DQG 6\VMGHWS [1DLLY XQGHU WH SUHYIRXV SHARU +H
REVIIQHG D 3K RQ WH VXEMPWR QRQEQHDU RSWEV + 1V FXUHQMUMHVHDUFK
IOMHAWV JR VRZDWBV QRUIHDU G QCPIFV 1Q SK\MEV  SKRRQFV
P HEP DMUDY QHXWDOCHE RNV DQG M WPV EIRRI\  &XUHMD KH LV
KHDG R WH $SSTHG 3K\ VIEV UIMMHDUFK JURXS DAB8 % $3+< +H ZDV WH
FRF DGMMRUR PRIHWDQ  VXFFHWIXCBK' V RYHUWH W \ HDW/

+28 +XIMQ ([ HAXWYH 91FH SUMGHAR 1 DMRQDOBFDGHP\ Rl ( GXFDARQDO
$GP IQVADARQ DQG 6HQRU IWHDUFKHU DW1$($  6KH JUDGXDWG ILRP
3HNQJ 8QYHMW ZIW D PDWMUV GHIUH 1Q /D7 P DVRUQJ 1Q 0 DY MW
WHRY DQG IGHR®IIFDO DQG SROAFDO HGXFIMRQ  6KH IV FXUHQW®  WH
([HOWH 9IFH 3UMGHOWV R WH 1 DARQDO $FDGHP\ R ( GXFDARQDO
$GP IQVMADARQ DQG DQ DGYMVRU R WH 1 DARQDOBXSHUMRY 6KH KDV
SXEQAKHG RQH P RQRIWDSK DQG RQH W] VERRN FKDILHG DQG FRP SGMWG IRXU
SURVIQFIDODQG P IOMMUDOBIYHOSLIRWFW DQG SXEQKHG P RUIH WDQ
DFDGHP IF SDSHY/ 1Q &KIQD +LIKHU ( GXFDMRQ  &KIQD ( GXFDARQ - RXUQDO
- RXUQDCR! WH &HQWDCB QYHIW R! ) LQDQRH DQG ( FRQRP IEV - RXUDCR! \WH
1DARQDO $FDGP\ R ( GXFDWRQDO $GP IQVWIMRQ DQG ' \Q@P IFV Rl
3ROMEDQ RINSHDURK HW

3R QU -DQ &RUHD/ IV (P HAXV 3IRIHAVRU ZIW SDUMAP H URVHDURK

DSSRIQR HOVDW98% +H WMAHG HBPARP HRKDQFDO HYJIQHHIQ) DQG
REQHG D 3K LQWH IIHG R EIRP HAFDOHQI LQHHUIQ)  +H FRRUBCDMY WH
,5,6 UAVHDUFK JURXS RQ FRP SXYWMUYIMRQ [P DIH SIRFHWIQJ +H KDV EHHQ
+R (GPARQFY DQG ,QRPDAEV (752 9IFHHARUS5 ' FRRUGICDWRU
7HRKQR®J\  7WDQVHU DQG 9IFHHARU, QM.CDWRCDO3RIA DWA8 % ' HSXW
+HDG R &DEIGHAR WH 0 IQVWMUR! , QQRYDARQ &R IRXQGHUR WH% DQG
4 EIF IQFXEDARQ IXQGV ERDUG P HP EHUDW,0 ( & DQG 9, % +H LV FRQUXGRQWN
SIRHWRUDWL 38 ; I(BQ DQG YIMWQJ SIRHARUDWB 2 &XED +H UHFHYHG
WH) UHQBWKIS 6V $Z DG § 35 &KICD
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6 SHDNHW

7KRP DV (MMP DQQ LV ILHAVRUIRU* RYHUQDQFH ) XQGIQI DQG 3XETF 3RIA
" HYHBRSP HQAZ IW LHVSRQUELDARY 1RU( 8 $(Z Z RIN DIP HG DWMAHQI WHQLQY
XQYHMMHVEDXRQRP\  JRYH.QDQFH P DQDIHP HQWDQG WHU 1LQDQALDO
VXWEICDEION  %HRH MIQQ) (8% 1O 7KRP DV (\WMP DQQ ZDV
' HSXW +HDG R 6 WDWULF ' HYHBRSP HQADQG ' HSXW 8 QYHUAW ' LLHAVRUDW
WH 8 QYHMW Rl 0 XVIE DQG 3HURWP IQ) $UNV 9IHQQD D PHPEHUR WH

XQYHMMHY VHQDW DQG LQYROHG LQ VHYHUDOH RUP V 1Q KLI KHUHGXFDARQ LQ
$XVWID %H RUH HOMUQ) WH 8 QLYHOW 1Q KH SXWXHG D FDUHHUDV D
@Z\ HU 7KRP DV IV P HP EHURI VHYHUDO( XURSHDQ DQG QDMRQDOFRP P WHHV
H SHUWWJLRXSV HGVRUDOERDUGY DGYDRY JURXSV DQG FRQMEXWV RQ D
UHI XU EDMY WR KLI KHUHGXFDWRQ P DQDJ HP HOWSLRIWDP P HV DQG QDWRQDO
KLIKHU HGXFDARQ LHRWP  SIRFHWHV +H KDV SXEQKHG RQ WH \RSIE R

XQYHMW IXQEAQI  JRYHUDQRH DQG P DQDUHP HQW +H KRGV D 0 DWMUE
GHIUHIQ@Z ILRP WH8 QYHUMW Rl 9IHQQD

$SQMRQ $QRICHLY ([ HEXWYH' LWHAVRUR WH %8 XWHY 6 FKRRCR! * RYHUQDQRH
98% DQG IV FRRGIQDRUR WH 818 &5,6 &DP SXV 1Q BXWHY +H LV D
PHPEHUR WH &RXQFOR WH ) UHH 8 QYHMW R %AXWHY DQG WH $XAW
&RP P MMH R WH, QUMM R ( LDVP XV 8 QYHIMW [Q UXWHY +H IRFXVHV RQ
WH RU DQ] DARQDOVAKPMH DQG H HRXWYH P DQDIHP HOWRI SUYDM DQG
SXEQF XQYHMWHY DQG KDV P DGH VRP H DFKIHYHP HOV  $QRICH WXGHG
SROAFDOVAHQFHD  DQG KDG WXGHG D08 % WH 8 QYHWMW R / DQFDWKILH 1Q
WHS. DQGWH/\ RQUXMCHW 6 FKRRAQ) WDQFH

3R ' U -R¥R$P DR GHO DRV LV 9IFH 5HARUR 129$ 8 QYHMW / MVERQ
FRRUEQDWQ) WH DUHDV Rl ( GXFDARQ DQG , QMUDMRQDO . HYHBSP HOW DQG
D IX@SWRIMVRUR! ) LQDQFH DWA RYD 6 FKRROR! 9%6MQHW DQG ( FRQRP LEV +H
GHYHBRSY WH IOMODARQDO VADMI\ R WH SQYHUMW  IQFOGQ
DFFLHGMMRYY  IDQNQIV  PREIOW  FRRSHIDARQ  SLIRWMFW  DQG
FROMEXURQY \R QHEZRUW DQG DADQFHV $GGMRQDD GG 129% R
IOMIIDM WH (XWRSHDQ SQYHUMW $@DQFH (8723,$ DQG  WH
HAWEEQKP HAR! D 129$ FDP SXV IQ &DILR +H LV DOR UHVSROUE®! | RUWH
HGXFDWRQDOWADWI\ DWL29$ 8 QYHMW IRFXVIQ) RQ WH LP SGP HMMRQ
R SHEDJ RJ LFDOLQQRYDWYH P HIKRGY DFLRW WH XQYHOMW DQG UHWIQNQY
WKH HGXFDWRQDOR | HU
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3R ' U 790 * HY ] IV D SIRHARUR FAQIFDOSV FKR®J\  DAO LGGO!
(DWW 7HFKQFDO SQYHMW +HU UHVHDUFK  IOMHW  LQFOGH  WH
SVt FKRDQDOWE DSSLRDFK VR FARFDOSUREGP V- DQMFHGHQW FRQFRP MIQW
DQG P DQWIQQ) IDARY/ Rl S FKRSDIKR®J\  SHWVRQDON FKDUDPWMUMARY
DQG IQRWP DARQ SIRFHWQI DSSURDFKHV [Q FAQIFDO SV FKR®J\ 3R
*HQ9 ] KDV SXEQKHG PRH WKDQ DUAF®N DQG WH QXPEHU R
FIVDARQY WHVH SDSHY UHFHYHG H FHHGV ZIW DQ K 1QGH R
3R * HQO ] ZDVWHKHDGR WHO (78 3\ FKR®J\ ' HSDUR HQAEHVE HHQ

DQG EHE HHQ DQG VKH Z DV WH GLHARUR! WH
0 (78 * DGXDM 6FKRROR! 6 RFIDO6FIHQFHY ) URP RQ@ZDUG VKH KDV
EHHQ WH 91FH 5HAVRUR! 0 ( 78

3R 'U: 8 -IDQ 3WRIHWRUDMKH &RGUH R $ UFKIWFXUH DQG 8 LEDQ
30QQQ) 7RQIM 8 QYHMW ) RUP HU ([ HFXWYH 9IFH 3UMGHOWR! 7RQIM
8 QYHMW +H LV QRZ VHMQI DV' HDQR WH, QMMM Rl ( QVILRQP HOAIRU
EXWIICDE®! ' HYHRSPHQW ,(6' R 7RQIM 8QYHMW ' WHARU R
( ERIDWG 8 LEDQ * RYHUQDQFH 5HVHDUFK , QUYMW Rl 7RQIM 8 QLYHOMW
&KIH (GVWRU R $UFKIMAXH $MD 9IFH 3UMMGHOWR! 8 EDQ 3@MQQQJ
BRAHW R &KIQD* 836&  3UMGHOWR 8LEDQ 3@QQQ) 6RFAHW R
6KDQIKDL 8366 9IFH 3UMGHON R WH $UFKIWRXWDO 6RFIHW RI
6KDQIKDL&KIQD $66& ' XH VR KLY FROMEXWRQ VR WH $ UFKIWIFVYUH DQG
8UEDQ 30QQQ) R &KIQD KH ZDV HBRMG WH $FDGHP IFIDQ Rl 5R\ DO
$FDGHP\ R $UFKIWIRUH ) IDQFH $FDGHP IH G $UFKIWRXUH 1Q my;
UHVHDUFK [IHBV LQFOGH KIMRY DQG WHRU Rl DUFKIWRMUH  XUEDQ
KHUVJ H FROVHYDWRQ DQG XUEDQ UHIHQHUMRQ +H KDV SXEQWKHG RYHU

ERRNV DQG REWIQHG QHDUD QDUWRQDOGIYHODQG  SLRYLIQHIDOGIYHO
Dz DUV

' U / XFDV =IQQHUKDV QRZ EHHQ ZRINQJ 1Q UWHDUFK RU UMVHDURK LHDWG
IQMMMRQY IRUDIRXQG ~ \ HDW/ $ P DIHP DWFIDQ B\ WDIQQJ  KH KHDGV
WH ' HSDUR HOWVR 5HVHDUFK 6 HXYFHY DQG &DUHHU ' HYHBRSP HOWVDWWH
8 QYHMW R 9IHQQD DQG IV IHWVSRQVME®! IRUDIRXQG ~ SIRHVWIRQDOWA|
VXSSRUMY UHVHDUFKHY DAD@FDIHHUMBI HY TURP ( &5V VR DGYDQFHG ( 5&
JUDQMHV 6IQFH / XFDV KDV DOR EHHQ LOFUHDMQI ® LQYROHG 1Q J®EDO
KUKHU HGXFDARQ GIVFRXUH DQG DV VXFK IV IQYROHG 1Q QXP HRXV
IQMOOWRQDOSIRWFW DQG DRWYMEN 7KH LDQIH R KLY IQMUIAV LQFOGHY
IP SDFWR UIHVHDUFK DQG IQQRYDARQ SLIRFHWHY WH LHRWPP R GRAVRDO
HEXFDARQ DQG +5 1Q KLIKHU HGXFDMRQ 1URP - SURIHVMIRQDOVXSSRUAM|
DQG ( &5V VR DFDGHP LF GDGHWY
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3R ' U /X 9%DRFXQ LV D SIRHWRU Rl FRP SDUDWYH HGXFDWRQ DQG \WKH
GUHARUR WH , QMMM R, QMODWRQDODQG &RP SDUDWYH ( GXFDVMRQ
. & DWYHMY 1RWP DOSQYHMW +H VHYHV DV SUMGHOWRI&KICD
&RP SDIDWH ( GXFDMRQ &&(6  : W KLV VSHFAIDT DARQ DQG UHVHDUFK
LOMHW 1Q FRP SDIDWYH HGXFDAWRQ  KLI KHU HGXFDWRQ  HGXFDAWRQ SRIR
DQG P DQDU HP HQWKH KDV EHHQ LQYROHG LQ D Z IGH WDQIH Rl QDWRQDODQG
LOMQDMRQDO UMVHDUFK DQG FRQUXGBQR.  SLIRWFW  DQG SXEQKHG P RUH
WKDQ NMEXUQDOSDSHY DQG~ ERRNV +H KDV UHFHYHG P DQ. KRQRXW/
DQG DZ DGV IRU KLY UMVHDUFK DQG WDRKIQJ 1Q WH 1IHG Rl HGXFDWRQ
IOFOGQ) WH OLQMM R (GXFDMRQ ' MAQIXVKHG 3WIRHWRU R
&KDQINDQJ 6FKRDLY 3R] LDP

3R ' U 24X KDQ +$6$1 %6 % IV D SIRIHWRULQ WH ' HSDUR HOARI &LY1O
( QULOHHUQ) DO IGG®! ( DT HFKQEEDOB QYHMW +H UHFHYHG KIV 3K 1Q
6WKPMUDO QI LQHHUQD ' LYIMRQ [URP WH O LGG®! ( VAT HFKQUEDOS QLYHIW
10 +H ZRUINHG DV D SRWGRARWDM UHVHDUFK DWRFIDW DWW UH HO
8QYHMW 86$ EHEHHQ +H UHXUHG VR 0 1GGBI ( DWW
7HKQFDOS QLYHMW 1Q ZKHH KH Z DV DSSRIQMG DV DQ DAMMBQW
SIRIHWRULQ WH ' HSDUR HOAR! &LYIO( QIIQHHUIQD +H VHUYHG DV FR KHDG
Rl WH &IMO( QI LQHHUQ ' HSDUR HOWEHVE HHQ DQG DGYLMRUVR
WH UHAVRU EHE HHQ DQG DQG YIFH SUHVIGHQWR! 0 LGG®! ( DWWV
7HKQIFDO8 QYHUW 1LRP XQAOQRZ  + 1V UHVHDUFK. LOMUHW FRYHU
VAKPW(DCRSWP [] DARQ \WHOWAKFVMUHY  DUAIFLDOQWAT HOFH  DQG KHDOK
P RQVRUQ) R VAXPWDOM WPV +H KDV SXEQKHG ~ VFLHQMILE SDSHLY/
1Q UH HIHHG LOMODARQDORXUDEY  DQG KLY Z RUNV KDYH UHFHLYHG P RUH WDQ
ZHE R VFIHQFH FMDARQY

3R ' U, YDQ 6 YHAN IV SIRIHWRUR! +XP DQ 5HVRXUFHV DQG 6 RFLDOBRIF\
D/ MEQRQD 8 QYHMW 6@YHQD +H ZDV LHARU R WH 8 QYHUAW R
/| MEQBCD P IQVWMU R @ERXU IDP L® DQG VRFIDODIIDILY R
6@RYHQD DQG ZDV D P HP EHUR WH HAVRUDOERDUG Rl WWH
( XURSHDQ - RXUQDORQ 9RFDARQDO7WDIQIQ) HAWG B\ &(' ()23 &XUHOD
KH LV LQYROHG 1Q WH (8723,$ XQYHMW DADQFH SURWFWZ KHH KH LV
IRFXVHG RQ VRFIDOGQFOMRQ M/XHY DQG FRRSHIDMRQ Z W - HMLQ %DDDQV
XQLYHIMEH
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3R 'U OHD® . RYD HYIE LV D IX@SWRIHWRU DAVWH 8 QYHMW R
=DIUE 6KH KDV EHHQ L.QYROYHG LQ D SRIF\ R +( IRUVE R GHFDGHV DQG
VKH KHT Gl HHOASRVMRQY RQ CDARGQDODQG ( XURSHDQ GIYHOLHDWMG \R
+( $V D NH QRM RUSGIDU VSHDNHU VKH KDV GHIYHIHG P RUH WKDQ

VSHHKHV ZRUGZIGH RQ +( +( LHRWP 4$ DFDGHP IF BDGHUKIS
DQG GRARWDCHGXFDMRQ 6KH LV D IRWP HU9LFH 5 HAVRUIRUS HVHDUFK DQG
7HKQR®I\ R WH8 QYHUMW R =DIU-E R

3R ' U $QUD &KWRERN SIRHWRU 3K' ' 6F LQ WIFKQIFDOVFLHQFH
61BMDQ 8 QYHMW Rl 7HFKQR®I\ 687 ILRP " LHAVRUR &ROUH
R 6WGH 687 IRWP +HDG R ' HSDUR HOWRI &KHP LFDO
2UDQF 7HKQR®I\ DQG 3HWRFKHP MM 687  ILRP

9IFH' HDQ IRU 6FIHQFH DQG , QMLODMRQDO &RRSHIDARQ ) DFXAV R
&KHP MM 687 &R DXWRUR RYHU  DUAFGV ILRP -5& OMDQG
SDMOV WXSHUYMRU R ILQMVKHG GRARDOWHMY  IRFXVHG RQ WH
GHVJQ FKDUDRWU] DARQ DQG DSSAFDMRQ R IXQPWRQDOIRQIF ArXIGV 1Q
WH VXWIICDE®! JUHHQ SURFHWHV IRU IIQH FKHP LFDY  SURGXPURQ
KWV FKURERNJURXS FRP ([ SHUHQFHG LQ P DQDILQ) WKH HGXFDVMRQ
SURFHW DWKH 8 QYHUMW DQG W QUIFDQUD 1P SLRYIQJ WKH TXDOW DQG
DIMDPWYHQHW Rl HGXFDARQ

3R ' U7HW. ] KDV3K RQ( QMLRQP HOBA QJLGHHUQI RI 0 LGG®BI ( DWW
7HFKQFDO SQYHMW 7%ANVH  6KH LV JIMQ) GFXMUHY HDWMG \R
(GXFDARQ IRU VXWRIQDEIONV &P DM &KDQIH ( GXFDMRQ DQG
( QVLRQP HOWOB FIHQFH 1Q WH ( GXFDMRQ ) DFXAOV 2QH RI KHU WA
SXEQEDARQV LV » 3LRVSHAW | RUD EHMAJIXWIH 7KH W QUIEDQFH R ( 6'
1O 3UP DU DQG 6HFRQEDY ( GXFOMRQ DQG WH OWAWSLRMPWKH LV
FRRUGLODWQ) LV VXSSRUMG E\ WH 98IMUK &RXQFLO 7XINH DQG WABIG DV
«* REDO* DGXDWAV |RU * GREDO&DIHHY+  6KH LV D SDUVRI WH 0 ( 78
DGP IQVADARQ DV $GYMRU VR WH S5HARU UHVSROME®!  ILRP
IOMUODARQDOFR RSHIDWRQY DQG ' HDQ Rl 6WGHQV 3R 7HW. ] KDV
MRIQHG / ($' SLRMPMQ DV UHSUHVHOWQJ 0 LGG®! ( VW7 HFKQIEDO
8QAYHMW 7XUNH
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3WR ' U <DVDU. RQGD\Fb  IRWP HU' HDQ R WH * LDGXDM 6 FKRROR! 6 RFLDO
6FIHQFHV R 0(78 LV D 3IRHAWRU 1Q ( GXFDARQDO $GP IQMADMRQ DQG
30QQQI DW7KH 0 LGB ( DW7HFKQEFDO8 QYHUMW $QNDID 7XUNH - +H
JDIQHG KWV 3K GHIUHH DW* KHQVS8 QYHMW %-OIXP 1Q WH IHB R
0 DQDJ HP HOAWDQG 2 LI DQ DARQ + LY UHVHDUFK. 1 RFXVHY RQ KLI KHUHGXFDVMRQ
HGXFDWRQDOFKDQIH  DQG VRFIDOMWFH 1Q HEXFDARQ ' U . RQGDNFL LV D
VHAMRQ HAVRU R WH S5HVHDUFK 1Q ( GXFDMRQDO $GP IQMADVMRQ  DQG
/ HDGHUKIS 5($/  NRXUDO +H VHUYHG DV FRXQFLOP HP EHUR WH ( XURSHDQ
( GXFDAWRQDO5 HVHDUFK. $\WRFIDARQ EHVE HHQ +H LV \MEDRQ WH
DGP LOMADWYH ERDUG R WH 7 XUNVK ( GXFDWRQDO$ GP LOMADARQ 5 HVHDUFK
DQG ' HYHRSP HOAMSWRFIDARQ ($5' $  +1V DUAF®N KDYH EHHQ SXEDWKHG
1Q SURP LOHQWMRXUDY Rl HEXFDWRQDO VAHQFHV [IHG IQFOGQI +LIKHU
(GXFDARQ  (GXFDARQDO 6WGEHV  DQG ( GXFDARQDO 0 DQDJ HP HQW
$GP LOVWDARQ DQG / HDGHUKIS

3R ' U) 3IQDUS$FDULY D SIRHWRUR! 2 W DQI DARQY DQG 0 DQDJ HP HOAIQ
WH 9%MOHW $GP LQMADARQ ' HSDUR HQVDQG WH ' HDQ Rl ) DFXGOV Rl
(FRRPIF DG $GPIQMADWYH 6FHQFHV R 0IGGBI (DWW 7HFKQEDO
8QYHMW 7XWN\H 6KH UHFHYHG KHU3K' ILRP 7H DV 7HK 8 QYHMW
86$ +HJUVHDUFK DIP V VR IQYHWAI DM WH UHDARQWKLS EHVE HHQ YDURXV
GP HMRQV R GYHMW DQG RUDQDMRQ  JWRXS  DQG LQGIMIGXDOBIVHO
RXWRPHV 'U $FDUE ZRW IGHOAMIHV SRWMQADO JURXS GIYHO DQG
RU DQJ DARQDO SKHQRP HQD WDW PD. DVIDM QHIDAYH HIHFW DQG
| DFLOVM SRAMYH HIHFW RT GYHMW ' U $FDUDOR H DP LQHV EIDVHV DQG
SUHWGIFHV DI DIQWZ RP HQ DQG EDULIHLY IDFHG B\ 1HP DB ®DGHY ' U $FDU
KDV SXEQKHG 1Q YDURXV LOMODAWRQDO DQG QDWRQDO NRXUODY VXFK DV
,OMODARQDO -RXUDO R +XPDQ S5HVRXUFH 0 DQDIHP HOW  $SSTHG
3V FKR®J\ $Q, QMODARQDCEHYIHZ DQGO ( 78 6WAHVIQ' HYHBRSP HOW

9IFRUD : IOMJ D %MK $XWADIDQ <K\EUG LV DQ DFFRP SOKHG
SIRHMRQDO ZIW DQ  \HDU FDUHHU 1Q LOMUODMRQDO LHDMRQY DQG
GHYHBRSP HOMWSDQQQ)  FROAQHQW + HUFDUHHUKDV D D\ V EHHQ LRRWG 1Q
VHYFHY WDQIIQ) ILRP KHDOMFDIH DQG  KRVSIMZO P DQDIHP HOW VR H

FRP P HUFH \R KLJ KHUHGXFDARQ $V DQO 9% [LRP ) XQGDEXR * HAKIR 9D DV
1Q 94DMO 9LIRVRUD LV DQ ([ HPXWYH %RDUG PHPEHU Rl 1RYD 6FKRROR

YXMOHW  ( FRQRP LFV DQG VHUYHV DV WH ( [ HFXWYH ' LUHAVRU IRU ( [ WALQDO
5HDMRQV DQG , QMLLDWRQDT] DARQ MIQFH - DQXDU ,Q WLV URB! VKH LV
UHVSROVME®! IRU WH VFKRROV [QMODARCDD DMRQ VADMI\  [QMAMARQDO
HDMRQV QHZ P DUNHAWGHYHBRSP HQW VXP P HU VFKRRY DQG VKRUVFRXUHY

DV Z HODV IQMUIDARGDODFFIHGVIMRQY DQG LDONQIV  9LFVRUD LV P RAYDMG
B\ KXP DQ FRQQHARQY FXOMWDOIQMFDFIHY DQG SDURHUKLS EXIEHQ) DQG
1Q KHU SHWVRQDOWP H VKH @RYHV VIR WDYHODQG DERYH HYHU WIQD  \KH LV WH
SWIRXGP XP Rl WUHH XQGHU ILYH\ HDU R@V
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' U %DUEDWD * RRG IV +HDG R, QMUDARQDO5 HDMRQY DAWVWH 8 QYHUIMW R
9HQD ,Q WLV (RBI VKH IV FR LAVSROME®! IRU GHIQQ) WH XQYHMWE
IOMODMRQDDOMRQ VADMI\  DQG IW [P SBP HODARQ  3UHYIRXV®  %DUEDUD
* RRG ZDV +HDG R, QMUODAWRCDOS 1 DILY DWMKH 91HQQD 8 QYHUMW Rl $SSTHG
6FIHQFHV IRU 0 DQDJHP HOWDQG &RP P XQFDMRQ R %HRUH
EHFRPIQ) D XQYHMW P DQDIHU 9DEDD ZRINHG DV DQ HYDODWRU DQG
FROVXOBQOMQ WH I1HTG R UHVHDUFK  LQQRYDWRQ DQG KLI KHU HEXFDARQ SRIR

0 RWUHFHO® \KH ZDV D SDUAHU DWIQVSILH UHVHDUFK ) ROFKXQIV  XQG
YHDYQ VI HVHFKDIWP E + UHE HHQ DQG VKH
ZRINHG DV D VHQRU FRQVXOBQW IRU WH 7HFKQRSRDY * LIRXS D GDAQ
( XURSHDQ FRQUXGAQJ [1LP IRFXVIQ) RQ HYDODURQ LQ UHVHDUFK DQG LQQRYDARQ
SRIA ,Q WLV LRBI YDUEDD ZDV IHVSRME®! IRU D @UH QXPEHJ R
HYDOXDARQY P SDPADWHWP HQN DQG VADMI\  WXGHV |RU FTHQW LQ YDURXY
( XURSHDQ FRXQMHV DV ZHDDV WH ( XURSHDQ &RP P MRQ YDUEDD * RRG
WXGHG SROAFDOVAHQFH DQG HFRQRP LV DWWH 8 QYHUW R =XUFK 6KH
REVBIQHG KHU3K' ILRP WH VDP H XQLYHUW Z MK D WHVLY RQ 6Z IW IQQRYDVRQ
SRIA\ YDUEDD* RRG DOR KRGV D GHI UHH LQ WDQUIMRQ WXGEHY

3WRIHWRU DWVWH ) DFXGV Rl &IYIO( QIIQHHUQ) R WH 6IGMDQ 8 QYHWMW R
7THKQR®RJ\ 3RDQG $XWRU DQG FR DXWRU Rl RYHU SXEQFDARQY
SHYIHZHU R VHYHDO -&5 NAXUDY 3DUAFISDWG 1Q RYHU  IOMUQDWRQDO
UHVHDUFK DQG HGXFDWRQDO SLRMFW 0 HP EHU RI WH  SURWFWP DQDI HP HQW
ERDUG DQG 6WHUIQJ &RP P MWYH Rl WH ( XURSHDQ 8 QYHUAW ( 85( &$ 352 DQG
+ 5( (85(&$ 352 SURWFW &RRUECDRU R WH &LUFX@U ( FRQRP\
SHVHDUFK $UHD DWWH 610MDQ 8 QYHMW R 7HFKQR®I\ ' ILHARU R WH
3LRWPW 0 DQDIHP HOW &HOMU R WH 6LBMDQ 8 QYHMW R 7HFKQR®I\
YRIPHD //3 (W XV (IDWPXV  DQG DFDGHP IF H FKDQIH FRRUGEIQDRU
&((386 SUIRWFW FRRUEQDRU ,Q SURIHWRU DAB QYHIMGDGH GD
%HID ,QMURU &RYIED 3RUMIDO 9IMWQI SIRHWRU DW 8 QYHMGEDG
7HFQRBRILFD GH YROYDU &DUMIHD &R®PEID / HAWUQI DOR LQ 3RWXJIDO
6SDIQ ' HPDIN 8. DQG 7XUNH 3RO GHBUDWM R ILE 7KH , QM.ODWRQDO
) HGHUIDARQ | RUBWKPMUDORRQFLIHM P HP EHUR!I WH * HQHUDOS WHP EQ

3R ' U %DUY 6DIKRIO KDV UHFHYHG KLV 3K GHIUH 1Q lQ 3K\ IFDO
2FHDQRIWDSK\ ILRP 2' 8 86$ ZKIFK ZDVIRGRZHGE\ D\ HDU SRWERF [1Q
YWQFH /(* 26 &156 DIWLEZ DUBV KH KDV UHMUDHG VR 7XUNH ZIW D\ HDW/
)3 0 DUH &XUH IHIRZ KIS 1Q 0 ( 78 DQG KH LV WH IDFXQV P HP EHUDWO ( 78
,06 IQFH +H LV WH GLHAVRUR! WH LOAMIMXWM VIQFH DQG GDGV \KH
' (.26,0 SIRMFWIRU HWEEQAKIQ) D QHZ FHOAH R H FHIIQFH &HOAH IRU
0 DUQH ( FRV WP DQG &TP DM SHHDUFK  IXQGHG B\ WH 7XUNMK 0 LOVWE R
" HYHBRSP HQW+H vV DOR WH GLHAVRUR! &TP DM DQG 6 XVILQDE®! ' HYHIRSP HQW
&HOMU +H IV WH FRRUGCDRU R ER + SIRWFW %DFN 6HD &RQOHFW
&6$ DQGY5,' *( % 5 ,$
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+HDG R, QMUDWRQDOS HIMRQY DW129$ 8 QLYHUMW / IVERQ MQFH 0 D\
Z W UHVSROVIELDAHV 1Q WH LP SGP HOAMRQ Rl WWH 6WDW\ |RUWH
, OM.ODMRQDO HYHBRSP HOAR! 129$ ) LRP XQWO VKH Z DV WH
+HDG R SHWDUFK 6XSSRWWSQWR 129% ZIW UHVSROUEIMAHY 1Q
SHVHDUFK 0 DQDIHP HOW ) XQAQJ DQG SHHDUFK 7 DBIQW! HYHBRSP HOW
) IRP XQWD ZDV+HDGR WHH GDUQQ) RIIFHR 8 QYHMGDGH
GR 3RUR ZIW UHVSROVELDARV 1Q WH GHYHRSP HOADQG LP SGP HQMMRQ
Rl WH LOMMARCDOMDW\ 1RU/ HDUQQ) 7HFKQR®I IHY 6KH KDV EHHQ DQ
LOYWG 3LIRHAWRU [Q WH [IHG R H GDUIQ) DQG HGXFDWRQDO SURWFW
P DQDI HP HOWMQFH 6KHKDVD 3K 1Q" LJIMBOO HAD 1Q WH
IIHG R H GDWQQ) GDUQQI RXWRP HV DQG DAHWP HQVR GDUQJQI D
0 6F LQ 0 XGAP HAD 7HFKQR®I\ 1Q WH ILHG R H GDUIQI DQG UHXVDE®
GDWQQ) REMFW 9RW UHMDFK ZRUW IRFXVHG RQ WH GO

WDQVIRWPP DARQR! ( QI LOHHUQJ ( GXFDMRQ

+H LV FXUHQW ZRWINQJ DV DQ $WRFIDW 3LIRHWRUR! ) RRG ( QI LOHHUQJ
DWWH ' HSDUR HOVR ) RRG ( QIIQHHIQI DWO LGGBI ( DW 7HFKQIFDO
8QYHMW +HJRABK [ILRP 8 QYHMW R &DURUQID ' DYV IQ +H
DOR KDV DQ 0 96 GHIUHH ILRP  %4MHIANS QLYHMW +H KDV EHHQ
IQYROHG 1Q MIQULFDQW H WIQWV 1Q UWVHDUFK DQG WDFKIQ)  +H KDV
VXSHOMVHGP RHWDQ 0 DWMUWXGHQWDQG 3K WXGHQW XQWOQRZ

+H IV FXUHO® KQQQJ (8 SURWFW DV D &RRWGEIQDIRU 6 X&KDA XDOWN/

)XQ7TRP3  7HDFKIQJ LV DOR DQ DVSHAWMDWKH SD\V D BRWR DMQARQ
+H LV WDFKLQI D <8 QYHMW :  LGHEHBPAWYH FRXUH QDP HG DV) RRG 0\ WV
DQG ) DFW VR LOFUHDVH WH DZ DUHQHW Rl WH WXGHQW DERXWRRG VFIHQFH

SHVHDUFKHU R WH 3RUMIXHVH , QMMM IRU , QM.ODARQDO 5HDMRQY
,35, ILRP 129% SQYHMW ZKHH WKH IV DOR * XHW $\WMMBQW
3URIHWRUDWIKH ) DFXQV |RUB RFLDCDQG + XP DQ 6 FLHQFHV DQG WDFKHY WH
FRXUH R $VDQ6\WWGHV DQG +MRU Rl , QMUODAWRQDCE HDMRQY

6KH LV D FRQVXGRQAR WH %RDUG Rl 7 UMMHY Rl WH & DB\ * XEHINDQ
) RXQGDARQ 5DTXHO9D] 3LQWR Z DV 3UMGHOAR! WH 3RUMI XHVH 3ROAFDO
6FIHFH DQG $WRFIDWRQ ILRP R DQG DXWRU R VHYHIDO
ERRNV DQG DUAF®N +HU UAVHDUFK IQMUHW DUH &KIQHVH ) RUHIQ 3RIA

DQG 6WDWMI\  WH 86$ DQG WH , QGR 3DFULE ( XURSH DQGWH : RUB DQG
/ HDGHUKLS DQG 6WDWAI\  5DTXHO9D] 3IQR LV D UMVIGHMOMODARDO
DI DILY DQDOVADWE, & 7HBMMRQDQG 76) DGR
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3K'  1Q 6RADOGFIHFHY UHVHDUFKHU DQG GFWUQI SIRHWRUR! 68 7(F
)DFXOV R 2UDQ] DARQ DQG 0 DQDIHP HQW VSHAD IQ) 1Q GIGDFWEY
SHEDIRJ\ WDFKIQ) SIRFHW SHGHXWR®RI\  GDGHUKLS DQG J RYHUDQFH
DMXHY / HDGHUR  VFIHQAILE SLRWPW |RU\ RXQJ UHVHDUFKHLYY  SDUAFLSDQW
Rl VHYHLIDOVFLHQWIE SURWFW DQG &267 $PMRQ* , QGXVWI DQG 6 RFIHW

+ 6P DIWWIFKQRBILHV DV GHMP ICDQV R WDOMRWP DARQ  DQG 7KH
, OM.ODMRQDO 9MHIWDG ) XQG 6P D@ * WDQW /HDGHU R WH 7KUG
, OM.OODMRQDO , QMUEMVAISAODY  6XP P HU 6FKRRO £ 3URWFW 3RWIQMDO
UXI@QI 1Q , QMEMVASADY |, QMUDARQDOSHVHDUFK 7HDP YV &( (386
, OM.ODMRQDOB XP P HU 6 FKRRO&HQWDO( XURSHDQ ([ FKDQIH 3LRILWDP [RU
SQAYHMW 6WGAEHY  (DWP XV FRRUGQDWRU DW \WH )DFXW R
2 DQ DARQ DQG 0 DQDIHP HQW

$XWRUR PRIHWDQ  VFIHQMIE SDSHY DQG P RQRIWDSKY $WWDW
P RP HOAGDGHUDQGWDP P HPEHURI  SURMFW HVSHALD® FROFHOADWG
RQ WH IIHTG Rl HGXFDARQ DQG WH SLIRFHW Rl KLIK TXDOW Rl WDFKIQJ 1Q
KL KHUHGXFDWRQ

" U7KHD 91GQHV Z RUNV DV 3LRILDP P HO DQDIHUVR WWH 0 6&$ SRWERFVRLDO
&2)81' IXQGHG SIRWFW S5HQRWIAQ) : RPHQ ,Q SHVHDUFK  5(: ,5(

KRAWMG B\ WH 8 QYHMW Rl 91HQQUD® 5HVHDUFK 6HXYIFHV DQG &DUHHU
" HYHERSP HQAB QW Z KHH VKH LV DOR DQ (8 3WRIWP P H 21IIFHJZ W D
SDUAEXDU [QMHWIQ VXSSRUAQ) (5& DSSTFDQN 3URUVR MIQQ) WH
8QYHMW R 9LHQQD LQ ) HELKDY 7KHD ZRINHG 1Q 8. DFDGHP IF
DGP IQVADARQ DWB&/  \HDW/ DQG WHQ WH 8 QYHMW RI 2[ IRUWG

\HDW/  ZKHH \KH DWMMMG SRWERARIDO IWHDUFKHY DSSOIQ) R
QMRQDO (8 DG RWHU LOMULDARQDOJ IDQNVSIRIWDP P HV P DQDIHG ( 5&
SIRWFW FRRUGCDRY DQG VHIYHG DV WKILG SDUNV UHVHDUFK  IXQAQ)

FROEPWAIDIVRQ VR + XP DQWHY ) DFXGAHV

3R 'U$ 6HWES . HAMOKR®V D 3K'  GHIUHH LQ 6VIWMEY ILRP 0 LGGBI
( DT HFKQIFDOB QLYHOW  7XUNH 6KH UHFHYHG KHUO %$ GHIUHH [URP \WH
OXVMQHW 6 FKRROR! 51VN 0 DQDJ HP HQADQG $PWDUDO6 FIHQFH 1Q 6W - RKQEE
8 QYHUMW 86$ 6KH LV WH GLHAVRUR WH , QMMM Rl $ SSTHG 0 DWHP DAEV
VIQFH 6KH IV VSHADOHG 1Q IQUXWDQFH P DIHP DMEV DQG W
DSSTFDARQY 6KH IV D WIMMVRY DRXDY 1Q 7XUNH 6KH IV D PHP EHUR
6 FIHQAILE &RP P MWH Rl 7XUNMVK $J UEXOXUDO, QUXDQFH 3RRODQG WH FKDWU
R WH $FMDUDO ([ DP LODWRQ &RP P IMWMH  +HU UHVHDUFK  LOMUHVW DU
FDWVMARSKIE UWN DQG LQUXUDQFH  FDSVBOUVN DWHWP HOWDQG UHIDELDV
WHRU

[($ ), 1%/ &21)(5(1&( $1' $&$' (0,&/($' (56 )2580
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3R ' U &KDQ =KX IVWH/ ($'  3WRWFW /($' 3URWFW ILHARU 6KH LV
SIRIHWRU 1Q ( GXFDAWRQDO6 FLHQFHV DWMKH 9 U 8 QLYHUMWVVRAKWWHO 6KH
FRRUGCDWY WH /($'  -DQ -DQ DQG /($' 2FW
2FW VXSSRUMG B\ WH (8 (WDWP XV &DSDAW 9XI@Q) [Q +LIKHU
( GXFDARQ  SLRWPW DQG | LRP VKH Z DV SLIRMPAFRRUGIQDVRURY
WH (8 &KIQD' 2& SURWPWXQGHUWH (8 (DVP XV 0 XQGXV 3WRILDP  6KH
V' WHARUR WH (8 &KIQD +LIKHU ( GXFDARQ 5HVHDUFK &HOMU ( &+(
WH 2 QIOH DQG %BIQGHG / HDUQQ) &RP SHWIQFH &HQMU DO 8 % &XUHQAD
VKH LV DOR WH SLRWFW LWHAVRU IRUWH (8 VXSSRUMG H 7HDFK SURMIFW
6KH LV SURP RWU DQG SUGHSDOLQYHAI DVRU R VHYHLDONH
IXQGEDP HQEO UHVHDUFK SLIRMFW 1Q WH IIHGB R KUKHU HGXFDURQ
IOMODMRQDT DARQ ~ XQYHMW  JRYHUQDQFH  DFDGHPIE GDGHUKIS
IQMUODARQDO DFDGHP IE P REIONV  \WXGHQW FRP SHWIQFH DQG - MDA\
GHYHBRSP HOW HGXFDARQDO IQQRYDWRQ RQICH DQG  EGIQGHG  GDLQQ)
022& ,&7 VXSSRUMG GDUIQI DQG VRFIDAGFOMRQ

' U $\ VXQ&DDNDQ 3K' LV D SRWVGRF UMVHDUFKHULQ ( GXFDARQDOS FLHQFHV
DWVWH 9UM 8 QYHIMWMWOAXWHO 98%  $1WIU UHFHYIQ) KHU P DWMUE [1Q
HGXFDWRQDOP HDVXUHP HQADQG HYDOXDWRQ VKH WILQHG VR VXGLHY 1Q KL KHU
HGXFDAWRQ Z KHUH VKH VRRN IXE@DGYDQMRIH R FRP EIQQ) KHU EDFNJ LRXQG

1H WWKH JDIQHG KHU3K'  DAB8 %1Q WH ILHT R KLI KHUHGXFDWRQ 9XICHQJ

RQKHU3K ZRWN VKH P DIQD IRFXVHV RQ DFDGHP IE BDGHUKLS  XQYHIMW
JRYHODQFH  HODWQ)  HGXFDMRQDO  WRKQR®IIHV  HGXFDARQDO
LQQRYDARQY 6KH KDV DOR EHHQ LQYROHG 1Q LOWMODAWRCDO SLRMFW DQG
SDUAFLSDWG 1Q Z RINVKRSY DQG DPAYVHY LQ KLI KHUHGXFDARQ -+ HUUHVHDUFK

KDV EHHQ SXEQVKHG LQ CDARGDCDQG LOMUQDWRQDCERRNY DQG NRXUQDY

"UOHXH=DIP . XUB ZRWNV DV DQ DWRFIDW SLRIHWRU [Q ( GXFDARQDO
$GP LOVWDARQ DQG 3MQQQI DD LGGB! ( W7 HFKQEEDOB QYHUMW 0 (78 1Q
WKH GHSDUR HOAR! ( GXFDAWRQDOBFIHQFH ' U OHUH=D\ P . XUB\ UHFHYHG
KHJO 6 DQG 3K'  1Q ( GXFDARQDO$ GP IQMADWRQ DQG 3MQQQJ DWO (78

6KH FRP SBMG KHU SRWERFVRIDOWXGIHY DWO UM 8 QYHUMWIMAAXKWHO ' U
=D\IP . XUB\ FXUHQ® ZRUNV DV D IWVHDUFKHURQ DQ (DWP XV 6WDWI LF
3DUQHIKIS 3URMFW 5(027( (PSRZHJ 7HDFKHY IRU 5HP RM 2 QICH
$WHWP HOMOQ +LIKHU ( GXFDARQ  DQG LV DQ DRWYH P HP EHUR! &267 (1,6
( XURSHDQ 1 HEZ RN RQ , QMUODARQDO6\WGHONO REIONV  6KH KDV VHYHDO
UHVHDUFK WXAEHY SXE@KHG RU XQGHZD RQ RUDQJ] DWRQDO FKDQIH

DFDGHP [F BDGHUKIS WRKQR®RI\  [QMIUDARQ DQG LOMUODARQDD DARQ R

KL KHUHGXFDWRQ

I($ ), 1$/ &21)(5(1&( $1' $&3$' (0,&/($' (56 )2580
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' U 6]\ P RQ2JRQRZ NLJLDGXDWMG | LRP 61BMDQ 8 QYHIMW R 7HFKQR®I\
687 DQG REWICHG 0 6F 1Q 3K 1Q DQG KDEIMMARQ 1Q

IQ DXVRP DAF FRQARO DQG RERWEV  +1V FXUHQW SRUMRQ LV
SVWIMEQW 3LRHARU DV 687 +1V PDQ VFHQMIE LOMHN FRFHLOV
KIHDUFKIFDOFRQAROR! G\ QDP LFDOM WPV IQGELHFWP HDVXUHP HOWDQG
SUHAPWH PRQWRUQI R P DFKIQHV ZIW D VSHFIDO IRFXV RQ P IQHDO
SIRFHWWMQI DQG HQHU\ VWHARU DSSTFDMRQV  LOFOXGIQ) VROMRQY IRU
, QGXVWL +HLV H SHUIHQFHG IQ5 ' SURWFW DQG KDYH KLIK UHFRWG R
DFDGP ID [QGX\W  FRIDERUDARQ  IQFOXGQ)  FRPPHIADI DARQ R
UHVHDUFK LHVXOV &XUHOW KH LV SDUIWRI 687 WDP 1Q (IDWP XV DQG
+ SIRMFW IRFXVHG RQ WH GHYHBRSP HQVR ( XURSHDQ 8 QLYHIW
$ADQFH(85(&$ 352

"U ,EUKIP <RUXQ KDV EHHQ ZRINQJ DV WH ' WHARUR! , QM.ODWRQDO
&RRSHIDAWRQV 2 11LEH DO LGGB! ( DT HFKQIFDOB QLYHUW |, ELDKIP <RUIXQ
KDV DOR Z RINHG DV DQ H WALQDOHYDODWRUI RU( XURSHDQ 8 QRQ SLRWFW 1Q
6FKRRODQG $ GXOV GXFDARQ 1Q 7XINVK 1 DARQDOS$IHOR MIQFH v
Z HODV SDUAFISDWG [Q GHYHRSP HOAVRI DSSTFDARQY R (&+(  (WDVWP XV
&KDUMU IRU +LJKHU ( GXFDMRQ  Z IMIQ ( XURSHDQ &RP P MRQ ' ILHARIDM
* HOHUDOIRU ( GXFDARQ DQG &XOUH : RINQJ * LRXS EHVE HHQ WH \ HDW/

DQG ' U <RUXQ KDV EURDG H SHUHQFH 1Q P RELOW SURIWDP V
SIRMPWGHYHBRSP HQAR\ FO! 1Q HEGXFDWRQDOSIRWFW H HPXWRQ Rl VKRUWV
WP DFDGHP IF SIRIWDPV EXGIHWQ) DQG 1IQDQRIDOFRQARODV Z HDDV
GIMIO WDMRPDMRQ R PREON SWRILPV  GIMADARQ R
IOMOMRQDG DARQ ' U <RUXQ DWIMMG FRRUGCDARQ R (DWW XV
0 XQGXV $&7,21 )257  (WDWP XV 0XQGXV ([ WALLDO &RRSHIDWRQ
- IQGRZ /RW ,DQ , DT DQG <HP HQ DV ZHDDV (WP XV . $ /($'
DQG/($' SWRMFWDWD ( 78

© X IDRLVDSWRIWDP P DQDIHUDQG BRMUHUIQWH 2 [IIFH R, QM.ODARQDO
&RRSHIDWRQ DAMKH 1 DARQDOSFDGHP \ Rl ( GXFDARQ $GP LOMAIMRQ 6KH
JUDGXDMG ILIRP %HMY 1 RWP DO 8 QYHMW 1Q ZIW D P DWMUV
GHIUH LQ HGXFDARQ ) LRP R VKH WXGLHG DAMH 8 QLYHIMW
R 6KHIHG 1Q WH 8. DV D YIMMQ) VFKRDU +HJ UHVHDUFK LOMUHVWLY

LOMLDWRQDCFRRSHIDWRQ 1Q KLI KHUHGXFDWRQ

I($" ), 18/ &21)(5(1&( $1' $&$' (0,&/($' (56 )2580
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6HYJL. D'D. DUNFLLY D 3K’ FDQGGDW DQG D UHVHDUFK DAWMBOMO
( GXFDARQDO 6FLHQFHY ' HSDUR HQW DW 0 1GG®I  ( DWV 7HFKQEDO
8QYHMW 0(78 LQ7XUNH 6KH FRP SOWG KHUO DWMUE GHIUHH 1O
( GXFDARQDOS GP [QVADARQ DQG 30QQAQJ SIRILP  &XUHMD VKH LV
FDUY IQ) RAWKHU 3K 1Q WH VDP H IIHT 6KH KDV EHHQ LQYROHG [Q
VHYHLDOSLRMFW VXFK DV KL KHU HGXFDMRQ H SHUHQFHV Rl LHXJHH
WXGHOV ROQIH DWHWPHOW 1Q KUKHU HGXFDARQ  DQG
) LOMODARQDT DARQ Rl KIJKHU HOXFIMRQ  +HU LHVHDUFK LOMUHW
Y-"1d b W ¢RI!'R IQFOXGH HGXFDWRQDOSRIF.  VRFIDOMWIEH 1Q KLIKHU HGXFDWRQ  DQG
LOMODARQDT DARQR! KLI KHIHGXFDMRQ

/<8 ' RQI\ H LV D UIWVHDUFK DWMBQADQG FRRIGQDRUR! LOMUODWRQDO
FRRSHDWRQ DW WH , QMODAWRQDO &RGUH R ) RREDD 7RQIM
SQYHMW $CEMRQD® KH IV D 3K' FDQGGDM DW8 QYHMGDG
&RP SOMWQH GH 0DAUG +H HDUHG KIV 0 DWMUE GHIUH IWRP

8 QLYHWGDG ( XURSHD GH 0 DGUG DQG %HMQ) 6 SRUAS QYHIW ' RQI\ H
IRFXVHG KLY UIHMVHDUFK RQ LOMUGEVAS@DY VSRV WXGEHY 1Q VRFIDO
VAHQFHY &XOMUH  +DMRY * HQGHU |, GHOAIV  DQG &RP P XQFDARQ

0 DINHAQJ

) DWP D =DKIG $ @1V D 3K 5HHDUFKHUZ IWK WH ( &+2 SHVHDUFK * LRXS
DWOUMI 8 AYHIMAMWAXWHO 98% 1Q UXWHY Y%HIIXP 6KH LV
FXUHMD ZRINQI RQ D GRARWDOWHVY RQ @QIXDIH DSSURSUDARQ
DQG DEWRIDARQ B\ WWH WDQV VXEDOMD lQ SRWFRERQDO P HGD
GVFRXUMV VXSHIYVHG B\ . HYIQ 6P HW DQG %HQWP 1Q' H &BHQ 6KH
DOR ZRW DV D WDFKIQ) DWMMWEQW DW WH ' HSDUR HQW RI
&RP P XQFDMRQ 6FIHQFHV 6&20 DW98% 3UHYIRXV® \KH KDG DQ
0% ILRP SQYHMW R : DBV DQG DQ (DWW XV 0XQGXV -RIQW
BdPa UA+l R ODWMUE ' HIUH (0-0' 1Q ' LIMZO &RP P XQFDARQ / HDGHUKIS

'&HDG IRP 8QYHMW R 6DPEXU [1Q $XVWMD DQG 9UM
8 QYHWWIVZAXWHOQ 943 LXP

[($" ), 18/ &21)(5(1&( $1' $&$' (0,&/($' (56 )2580
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=KHQIZHQ4, VD 3K UHVHDUFKHULQ ( GXFDWRQDCS FLHQFHY DVAKH 9 UIVA
8 QYHUAMMWZAXWHO 98%  $1WIUUHFHYIQD KLY 0 DWMULQ 3XETE 3RIF\

DW6 FLHQFHV 3R 3DUY DQG 0 DWMULQ , QMUQDARQDOE HIMRQY DW/AHNMY)

) RUHIQ 6WGHY 8 QYHMW KH KDV Z RINHG DV DQ DWRFIDM SLRVFW
RIIFHUDW8 1(6&2 / IDIVRQ 21ILFH LQ YAXWHY IRUVER \ HDW/ ' XUQJ

WHH VER \HDW/ KH FXGWDMG D WRQ IQMHW 1Q WH
IOMOMRQDDVIMRQ Rl KLIKHJ HGXFDARQ DQG @WAU IXUMHIHG WKLY
UHVHDUFK [QMUHWWDV D IXQ@3K' AXGHQW + 1 UVHDUFK DUHDV LQYROH
WH LOMODARQDOVDARQ R KLIKHU HGXFDARQ DFDGHP IF ®DGHUKLS

GHYHBRSP HQWVDQG P SDFWDWHWP HOWR!I - SLRIHVWIRQDO GHYHBRSP HQW
SWRIDP V

' U $QIHD 0 H HUKDV D EDFNJ URXQG LQ 3RDAFDODQG 6 RFLDOG FLHQFHV
6KH IV ZRINQJ 1Q WH (8 , QMODWRQDO7HDP DWWH 5HHDUFK
6HUYFHV DQG &DUHHU' HYHRSP HOVB QWRI WH 8 QYHUMW Rl 9IHQQD
6KH LV LQYROHG LQ VHYHIDOLQMUIDARQDOSIRWFW XQGHU (5$60 86

DG CDARDO IXQAQ) SWIWPPHY IRFXVHG RQ 8 QYHMW
JRYHQDQFH DFDGHP IF GDGHUKIS DQG GIMEQ DARQ [Q GRARLDO
HGXFDARQ %6 RUH MIQIQ) WH 8 QLYHUAW Rl 9IHQQD VKH KDV Z RINHG DV
D IHVHDUFKHUL1Q D QXPEHUR! (8 SLRWFW DQG FRRUGIQDWRQ DFUWRQY
HDWG VR JRYHUDQRH IRU VXWBIQDE®! GHYHBRSP HOW DQG P XG
WENHKR@HU DSSURDFKHY 6KH KDV P RUHRYHU VHYHG DV D FRQUXGRQW
IRUWH (8 &RPPIMRQ 1Q WH IIHG R LOMODWRQDO UHVHDUFK

FRRSHIDWRQ

'U <8 -IQIWDQ O9IFH 3UMGHOW R WH 1DWRQDO $FDGHP\ R
( GXFDARQDO $GP IQMWDMRQ KRT®V D 3K GHIUHH 1Q SUHVFKRRO
HGXFDARQ ILRP WH ' HSDUR HOWR ( GXFDMRQ R %HNMQJ 1RWP DO
8 QAYHMW 1Q +H KDV ®Q EHHQ HQUDIHG 1Q UIHVHDUFK DQG
P DQDUHP HOWR! FDGUH HGXFDWRQ DQG WDIQQ)  61QFH KH KDV
EHHQ WH 9IFH 3UMGHQVR WH 1DARQDO$FDGHP\ R ( GXFDARQ
$CPIQVMDARY 1Q FKDUH R WDQQ) WDFKIQ) DQG VFIHOMIF
UHVHDUFK +H LV DOR WH &KDILP DQ Rl WH 3URIHWIRQDO&RP P WAH R
( GXFDARQ $GP LOMADWRQ R WH &KIQHVH BRFIHW R ( GXFDARQ +1V
PDQ UMDWFK DHV DH FDGH WOIQQ) HGXFDARQDO SRIR
HGXFDWRQDOP DQDJ HP HQWHW

/($ ), 1$/ &21)(5(1&( $1' $&3$' (0,&/($' (56 )2580
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"U-,1* OH\ Q) $WRFIDM 5 HVHDUFKHU JUDGXDMG ILRP 3HNQJ 8 QLYHOMW
ZIW D 3K 1Q 0 DQRIHP HOMQ ( GXFDWRQDO( FRQRP LFV DQG 0 DRI HP HQW
6KH KDV EHHQ D YIMWQI VFKRODU DWWH 8 QYHMW Rl 6\ GQH DQG WH
SQYHMW R 7DPSHH 6KH LV FXUHQ® WH ' HSXW ' WHARU R WH
, M .ODWRQDORRSHUIDARQ DQG ( [ FKDQIH' HSDUR HQW +RQJ . RQJ 0 DFDR
DQG 7DZDQ $IIDWY 21IIFH R WH 1DARQDO $FDGHP\ R ( GXFDAWRQDO
$CGP IQVMDARY 1$($ +HDGR WH&KIQD (8 /($' $FDGHP LF / HDGHUKLS
3WRIDP DQG+HDG R WH 1 DARQDOTKION 7DONR! 1$($ 6KH KDV SXEQKHG
PRHWDQ  DFDGHP IF SDSHW IQ ( QJ @K DQG &KIQHVH DQG FR HEWG RQH
ERRN 1Q ( Q@K 6KH KDV SDUAFLSDWG 1Q DQG SUHMGHG RYHU WH 1 DARQDO
6 RFLDOS FLHQFH 0 DVRUS HVHDUFK 3URWFW 7UDQVIRUP DMRQ DQG' HYHBRSP HOW
Rl / RFDCB QYHMMHY  5HVHDUFK RQ 8 QLYHUMW / HDGHUKLS ' HYHEBRSP HOWIQ
WH &ROMW R 3RSXOU] DARQ R +LIKHJ (GXFDMRQ $ &RP SDUDWYH
3HWSHAWH EHVEHHQ &KIQD DQG 8.  DQG WH (8 (WDVWP XV SHVHDUFK
3URVFW &RP SDUDWYH 6WXG RQ 8 QYHWMW / HDGHUKLS EHVE HHQ &KIQD DQG
( XURSH

6IQFH  6HSWP EHU 'U &+( : HPIQ LV WH 0 LOMMU &RXQUHBRU R
(GXFDARQ  &X®WH 211IFH 0 MMRQ R WH 3HRS®KE 5HSXEQE Rl &KIQD R
WH ( XURSHDQ 8 QRQ

%HRUH DUIYIQ) VR YAXWWHY ' U &+( ZDV WH ' HSXW ' LUHAVRU * HQHDOR!
&KIQD 6HYIFH &HQMU IRUBFKROUD ([ FKDQIH &6&6( ,Q R

KH Z RUINHG DV 9 1FH &RQUXCIQ &KIQHVH & RQUXDWA * HQHIDALQ 9 DQFRXYHU

0U &+( KRBV D 3K 1Q ,QMODARQDO 6WGEHY ILIRP 8QYHMW R

7THKQR®I\ 6\GH DQG DQ 0(' 1O , QMUDARQDO DQG  &RP SDUDWH
(GXFDARQ ILRP 8QYHMW R +X@IQ 8. ,Q 6HSWP EHU KH ZDV
DZ DUGHG DQ KRQRIDY GRAVRUIDW WD E\ 8 QYHUW Rl +X@

3R ' U<RQITL/28 VILFH 3UMGHQOAR 7RQINIS QLYHIW 9LFH 3UHVIGHQW
R, QGXVMDO HVLJQ $WRFIDARQ R &KIQD DQG &KDIUR! WH LOMUODARQDO
DGYIVRY ERDUG R DQJHZ DQOM 1Q 9IHQQD /28 KDV EHHQ WH SIRQHHU LQ
&KIQD 1RU GHWVIQ GUYHQ LQQRYDAWRQ WDWFRQQHFW GHMJIQ EXVIGHW DQG
WRKQR®I\  +H LV WH IRXQAQ) H HFXWYH HAMRUR! 6KH L™ WH - RXUQDORI
' HMJQ , QQRYDURQ DQG ( FRQRP IEV SXEQKHG B\ ( @HYIHUDQG DQ HGVRUDO
ERDUG P HP EHUR! WWH NRXUQDO HVLJQ , WXHV SXEQKHG E\ 7KH 0,7 3UHW
+H ZDV LQYIWG DV WH NH QRM VSHDNHU LQ FRQHHQFHV VXFK DV 92"

), ' 6% $&0 6,* &+, HF +1lvV GAMJQ DQG
UHVHDUFK Z RUNV KDYH EHHQ H KIEMMG LQWH' HMI QO XVHXP Rl +HMQNL WH
7UHQQDB! ' HMJIQ 0 XVHXP 1Q 0 LQ 6 DA WHQQH %4HQQD®I Rl ) IDQFH HWF
/28 ZDV HBPWMG DV D IHIRZ R 5R\ DO6ZHAMK $FDGHP\ R ( QIIQHHIQY
BFIHQFHV ,9$ 1Q

I($" ), 1%/ &21)(5(1&( $1' $&$' (0,&/($' (56 )2580
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3R QU 1DAQH (QIHY LIV SIRHWRU DWWH 0 XGAGVALS@RDY

, OMIXW IRU 7HDFKHU 7WDIQQI 0,/2  6KH IV FXUHO® WH 9LFH
5HARU IRU (GXFDUARQ DQG 6WYGHQW $1IDLY  9UMI 8 QYHWMWAW
YAXWWHO %4HFDXVH Rl KHUUHVHDUFK H SHUAWH DQG KHUP DQ. \ HDW/ RI

H SHUHQFH DV D WDFKHU WDIQQ) FRRUEIQDRU \KH KDV D JUHDW
DILQW Z WK HEGXFDARQ LBV $V DQ HGXFDARQ H SHIWVKH KDV EHHQ
ZRINQJ Z M GHSDUR HQW Rl WH 9LFH 5 HAVRUDWM | RU( GXFDMRQ DQG
6WGHQWVSIIDLY IRUD ®QY WPH LQFOGEQ 1Q WH HEXFDARQDO
SUR HMRQDIVDARQ WDMRVRY | RUMBUAQ) WDFKHY 1 DACH ( QI HY
KDV H WQUYH ERDUG H SHUHQFH LOFOXGQI DV GHSDUR HQWFKDIU

YIFH GHDQ Rl WH ) DFXQOV R 3\t FKR®J\ DQG ( GXFDWRQDO6 FLHQFHV
DQGDVFKDIUR 0,/ 2

I($ ), 1%/ &21)(5(1&( $1' $&$' (0,&/($' (56 )2580
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, QVWVKWRQ 1DP H 3 RVLIWRQ
9 UM 8 QLYHWMMZAXWHO DQ' $1&. $(57 5 HARU
9 UM 8 QLYHWMMZAXWHO 1DAQH (1% (/6 91FH 5 HARU
9 UM 8 QLYHW/MMZAXWHO DQ&251(/,6 éigﬂmgvammww IRLP HUS IFH
9 UM 8 QLYHW/MMZAXWHO _DFTXHIQH &28" (5 ' WHPVRU, QMUGDWRGDCS HOMRQV
9 UM 8 QLYHWMMZAXWHO $SONRQ $172,1( ( [HEXWYH ' LWHRRU
9 UM 8 QYHWMMZAXWHO . DHQ)5$1d2,6 3IRIHWRU
9 UM 8 QLYHUWMMAXWHO &KDQJ =+8 3IRIHAWRU
9 UM 8 QYHUWMIMPAMWHO . IDRKRQJ 721 * gﬁgul(lu;UHgM&LﬂD\ARQDOO DUN-MOI
9 UM 8 QLYHWMMZAXWHO 0 DDUMQ* ( 51$< 0 DQDIIQY $WIMBQW
9 UM 8 QLYHW/MMZAXWHO )DWD' (0,5 3 RW\GRE DQG 3 LRMIFVO DQDI HU
9 UM 8 QLYHW/MMAXWHO $\VXQ&$/ 6. $1 3 RVGRF 5 HVHDUFKHU
9 UM 8 QLYHW/MMZAXWHO ) DWP D $/, ;WMKHUDQGMDFK@
9 UM 8 QLYHWMMZAXWHO ( @ DEHW - DFRE/ $1' $ 3K 5 HVHDUFKHU
9 UMI 8 QLYHUWMMAXWHO CKAHQ' 1+ 3K 5 HVHDUFKHU
9 UM 8 QLYHWMMZAXWHO “KDR &+ ( 1* 3K 5 HVHDUFKHU
9 UM 8 QLYHWMMZAXWHO <XWH ; 8 ( 3K 5 HVHDUFKHU
9 UM 8 QLYHW/MMZAXWHO —KHQIZHQ 4, 3K 5 HVHDUFKHU
9 UM 8 QLYHWMMZAXWHO 0 DU/ 8 &&+( 77 5 HVHDUFKHU
9 UM 8 QLYHW/MMAXWHO &OP HQY -$62 1 0 DVMUB WGHOW
9 UM 8 QLYHWMMZAXWHO +DISIQ &+ ( 1 0 DVMUG WGHQW
8 QYHWIW RI 9 LHQQD UDEDWD * 22" +HDG Rl , QMLGDWRQDCE HOWRQY
8 QYHWIW RI 9 LHQQD I XFOV =,11( 5 C WHARU

8 QLYHWW RI 9 HQQD

$QIHD O (<(5

(8 3RRIWP PHO DQDIJHU
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