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* DU $GDP NIHZ LF] 0 3+ 3K’

( GXFDWRU 5 HVHDUFKHUDW/KH

+ DU/DLG 7+ &KDQ 6FKRRCRI 3XEQF
+ HDOK

5 HVHDUFK , QVIHUHVW + RXMQJ DIU
SROMRQ DWKP D L.QGRRUDIU
TXDOW

' U* DU $GDP NIHZ LF] LV $ WRFIDW! 3WRIHWRURI ( QYLLRQP HQVIDO+ HDOK
DQG ([ SRVXWH ' LVSDUMHV DWVKH +DUDUG 7+ &KDQ 6FKRRORI 3XEQF
+HDOK +63+ ZKHWH P XFK Rl KLV Z RIN IRFXVHV RQ ViKH FRQQHFVIRQV
EHE HHQ KRXMQJ DQG KHDOK DQG lQ XQGHUAMDQGLQ) GLVSDUMHV 1O
HOYLLRQP HQVIDOH[ SRVXWH + H VHUYHV DV D VFLHOWILE DGYIVRUVR VIKH 1 DRQDO
&HOWU IRU + HDOK\ +RXMQJ +H KDV DOR VHWHG DV DQ DGYIMRU VR VIKH
. RUWBG +HDOK 2 WDQ] DURQR HIRUW VR HWDE@K LOGRRU DIU TXDOW
JXIGHIOHV $ W+ DUDUS KH GLUHFW VIKH + HDOK\ & IMHV/ DE
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6P LDR&KHQ 0 6 3K’
+HDG Rl 5 HVHDUFK 8 QW RU3 RSXMWRQ
0 HGLELOH ( FRQRP LFVDQG 3RAQF\ DW
+ HIGHEHW 8 QLYHUAW

5 HVHDUFK , QVIHUHVW 3 RSX@MRQ
P HGLFIOH + HDOK SRAQF\ + HDOK
HFRQRP LEVDQG Vi WHP V * (REDOKHDOK

' U 6lP IDR &KHQ LV WH +HDG RI 5HWHDUFK 8 QIWIRU 3RSXMMRQ
0 HGLFIOH ( FRORP LFV DQG 3RIF\ DW+ HIGHEHU QW Rl * GREDO
+ HDOK DWA HIGHEHU 8 QLYHUAW 1Q * HPP DQ\ D 91MMQJ 3 LRIHWRU DW
&KIOHWH $FDGHP \ Rl 0 HGIFDOG6FIHQFHV ~ 3HNIQJ 8 QIRQ 0 HGLFDO
&R H 1Q &KLOD DQG DQ $ B DQGHUYRQ + XP ERGWS HHDUFK ) HIRZ
6KH KDV SXE@KHG DERXW  DUAFGV LQ UHORZ QHG NRXLODY VIXFK DV
WH /DQFHW -$0$ %0 - /DQFHW 3@OQHVDY + HDOK  6FLHQFH
7 DOVAOVMRQDO 0 HGLEIQH +HDOK $11DIY DQG 6RFLDO 6FLHQFH DQG
0 HGLFIQH ' U &KHQ LV D FRP P DMRQHU Rl ViKH / DQFHW &2 9’

FRP P DMRQ D IDFXGV Rl VKH * HP DQ $FDGHP IF 6FKROMUKILS
) RXQGDVIRQ DQG Z DV DOR D FRQUXGDOWIRU VKH : RUG %DON 3DQ
$P HUFDQ +HDOK 2UWUDQIDVMRQ WH &KIOHW $FDGHP\ Rl
( QJLOHHUQJ DQG 3RSXMVRQ &RXQFLOLQ 3DNIMDQ 6KH WHFHLYHG KHU
EDFKHRWY GHIWHH 1Q LOGXWMDO HQIIQHHUQJ IWRP  7MQIKXD
8 QLYHUAW P DWHILR/ GHJ UHH LO P DQDJ HP HQWAFLHQFH ILRP &ROXP EID
8 QLYHUIW DQG GRFVRUIDW LQ J@®REDOKHDOK DQG SRSX@MRQ [RP
+ DUYDUG 8 QLYHUWW
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7HUXVKD &KHWV 0 0 HG 0 6F 3K’

6 SHFLD@MG FLHOWMNV( SIGHP LR®RI MV
DVWCH 6 RXVIK $ 1UFDQ 0 HGLEDO

5 HVHDUFK & RXQFLO

5 HVHDUFK , QVIAUHVW +,9 0 DWALQDO
DOG &KL + HDOK

' U 7THXWKD &KHW LV D 6RXWK $1UFDQ FAQQIFIDQ DQG SXEQF KHDMK
P HGLFIQH \SHFIDOMW Z MK RYHU  \HDW/ Rl UHVHDUFK H SHUHQFH 1Q
P DVIALQDO* ,9 UHDVAG GLVHDWH LQ 6RXVIK $ 1UFD +H KDV D WDFN UHFRUG LQ
GIDGLQJ RWJ LODO LHBIYDOWP DVIALDDODQG FKLE IP SGP HOQVMRQ VFLHQFH
UHVHDUFK DAWKHDOK | DFLOW DQG QDMRQDOSRAF\ GIYHY +H LV UIHVSRQUE G
IRUEXLABIQJ UHVHDUFK FDSDFIW QDMRQD@ |RUP DWALODODQG FKLAS KHDMK
WKRXJK WKH 0 SKDWIDDMWDOH ,QMDWYH $V DQ DGYRFDWA IRU KXP DQ
WKW KH LV FRP P IWHG VR [P SLIRYIQJ ViKH @QYHV Rl VKH P LGRQV RI +,9
IQIHFWG LQGLYIGXDY 1Q 6RXWK $IUFD ) XWKHU DV ZH FROWQXH VR
H SHUHQFH P DNRU KHDOK FKD@HQJ HV 1Q RXUVHWIQ) SDWEXDWD 1Q &RZ
DQG P IGG®! LOFRP H FRXQWIHV Z KHUWH J REDOLQHT XIW LV P RWH WDP SDQW
VKKHUH LV D QHHG IRUP RUH LOYHWR HOWIQ P XGAGLVFLS@ODY FRADERIDARQV
DQG FXUIEXO(P  |RUVIKH GHYHBRSP HOWRI 1 X\ UH VELHOMV
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*RRGDY ' DQDHLO ' 6F
3 IRIHWVWRUDW/KH + DUYDLG 7+ &KDQ
6 FKRRCORI 3 XEQF + HDAOK

5 HVHDUFK , QVIHUHVW & DUGLRYDVEX@U
GLVHDVH SUHYHQURQ & DXVDOLQI HUHQFH

' U* RRGDY ' DQDHLLYD P HGLEDOGRFVRUDQG HSIGHP [RGRJ MAE\ DIQLQJ

/Q KLV DFDGHP LF LIR®! DWVKH + DUDUG &KDQ 6FKRRO KH MDFKHV DQG
FRQGXFW UHVHDUFK RQ FDUGLRYDVEX@U GIVHDVH SUHYHOWMRQ DQG GLLHFW
WH / RZ Q 6FKROW 3WRIWDP + 1V JREDOKHDOK UHVHDUFK IRFXVHV RQ
HWIP DAWQJ VKH HITHFWRI UMN IDFVRY/ DQG SUHYHOWNYH LOVAWYHOWRQV RQ
QRQ FRP P XQIFDE®! GIVHDH LOFIGHQFH DQG P RWIDAWN DWMKH SRSXMMRQ
®IYHO + H KDV DOR H VWIQGHG VKHVH P HVIKRGV VR GHYH®S D QRYHOUMN
SWHGIEVIRQ P RGHO IRU FDUGIRYDVEX@U GIVHDVH VKDW FDQ EH HDMO
UHFDCEWDWG DQG DSSAHG VR GLYHUH SRSX@VRQV * RERUMN  $ QRVIKHU
SDUARI VKLY ULHVHDUFK DWHP SW VR HYDOXDVA VIKH LR®1 Rl UWN I DFVRWY RQ
KHDOK GLSDUMHY Z MKIQ RU DFLIRW FRXQWIHV DQG VR HWIP DV VKH
SRWIOWMDO P SDFW Rl SRSXMMRQ BGIYHO SUHYHOUNVH LOUHOWRQV RQ
KHDOWK GLVSDUMHY : KHQ KH LIV QRW Z UMQJ WFLHOMILE SDSHW RU
QHVE RINIQJ VR H[ SDQG / &+ &V KH VSHQGV KLV WP H S@\ Q) VHVIDDU
ND\ DNLQJ 1Q : DGBHQ SRQG RUHQWR D Z DN O ViKH Z RRGV DQG VINLQJ
SKRVRVRI WHHV DQG ELLGV
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0 DOXHD' H$ @I U 0 6F 3K’
3 IRIHAWRUDWA HIGHEHU 8 QLYHUMW
+ HGHEHU ,QWIWXVIA Rl * GREDO+ HDAOK

5 HVHDUFK , QVAUHVW + HDOK | LODQFLQJ
P SDFW SURFHW HYDOXXDVIRQ DQG
HFROQRP LF HYDXXDWRQ VSHFL LFD@
DSSTEDMRQ VR VRFLDCKHDOK SURMFIRQ

' U0 DQXHD ' H $ @ W KDV D GLYHWH DFDGHP LE WDIOIQJ 1Q 6RFLIR®RI\
+ HDOK ( FRQRP LFV DQG 3XEQE +HDOK 6KH NRIQHG VIKH ,QVWINX\M RI
* (REDO + HDOK Rl ViKH 8 QLYHUWW RI +HGHEHU 1Q DQG Z DV
DSSRIOWG / HDGHURI VIKH 5 HVHDUFK * LRXS 1Q + HDOK ( FRQRP LEV DQG
+ HDOK ) LODQFLQJ 1Q 0 DUFK + HU ULHVHDUFK  IRFXV WDQJ HV ILRP
P DWALODO QHZ ERW DQG FKIG FDWIH VR FKURQIE QRQ FRP P XQLFDE®
GLVHDVHV VR J (REDOKHDAOK GLDI QRWFY 0 RUH LHFHQVW® \KH KDV EHFRP H
IQYROHG 1Q IHWVHDUFK LHDWAG VR VIKH HFRORP LE LP SDFWDQG \RFLDO
FROWHT XHQFHV Rl VIKH &2 9’ SDQGHP [F 1Q ERW ®Z DQG KLIK
IQFRP H VMWWIQIV 7KWRXIK VKH i WP DVME DSSQFDMRQ RI D P I[ HG
P HW(RGV DSSWRDFKHV 0 DOXHD FRP EIQHV TXDQWDWYH DQG
TXDOVIVIYH P HVIKRGV RI GDVID FREGBIFRQ DQG DQDOMY VR DORI KHUZ RWN
$WVKH P RP HQW 0 DQXH® VHUHV DV &RP P DMMRQHU RQ VIKH / DQFHW
&RP P DMRQ ) LODQFIQJ 3UP DU +HDOK &DWH GG E\ 3WRI . DD
+DQVRQ 6KH LV DOR DFWYH DV DGYMRU VR ERVK WWH ( YIGHQFH DQG
. QRZ ®IGJH * IRXS Rl VKH 3DWQHUKLS IRU 0 DWALODO 1 HZ ERWD DQG
&KI@G +HDOK DQG VKH $@DQFH IRU +HDOK 3RQF\ DQG 6\\WP V
5 HVHDUFK  Z KHUH VKH VXSSRUN D UIMVHDUFK SIRIWDP  RQ UHVSRQWLYHOHW
DQG DFFRXQVIDELOW RI KHDOK LQVXIDQFH
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-DQ: DOWU H1HYHO' 03+ 6F

5 HVHDUFK * LRXS / HDGHUDW/KH

+ HGHEHU , QXA Rl * (RE DO+ HDOK
) DFXQV RI 0 HGLFLOH DQG 8 QLYHUAW

+ RVSLVDO8 QLYHWMW RI + HIGHEHU

5 HVHDUFK , QVHUHVW ( GXFDARQ
+ HDOK + XP DQ FDSIVIDO

' U-DQ: DOMU' H 1HYH LV 5HWMHDUFK * IRXS / HDGHU DVWMKH + HIGHEHL
QWX Rl * GREDO+ HDOK + [V Z RUN I RFXVHV RQ ViKUHH DUHDV Rl UHVHDUFK
L VKH UHOVMRQWKLS EHE HHQ HGXFDMRQ DQG KHDOK L VKH FDXVDO
P SDFW Rl LOWAUHOVRQV RQ SRSXMWRQ KHDOK HFRQRP LF VRFLDODQG
EHKDYIRWORXWRP HV DQG UL ViKH LP SUIRYHP HQWRI KHDOK i WHP V 1O
J REDOKHDOK & XUHOWUHVHDUFK LOVAUHVW LOFOXGH KHDOK VSLARYHW R
KXP DQ FDSWROLQYHWR HQWVKH VFD®I XS RI VHFRQGDU VFKRRIQJ DV DQ
+,9 SUIHYHOVRQ LOWAWYHOWRQ DQG FRP P XQIW KHDOK LQMDMYHV 1Q GRZ
DOG P IGG® IQFRP H FRXQWIHV : DOMU LV SUQFLSDO LQYHWI DVRU RQ
JWDQW IWLRP  WKH (XWRSHDQ &RP P DMMRQ WKH * HWP DQ 5 HVHDUFK
) RXQGDVIRQ $®f DQGHU YRQ + XP ERGW ) RXQGDMRQ : RUB + HDOK
2 LU DQL DARQ + DUYDLG 8 QLYHUAW DQG + HIGHEHU 8 QLYHWMW 3URUWR
KLV J UDGXDW WDLOIQJ DWA DUYDLG 8 QLYHUMW : DOMUZ RINHG DWD - RKQV
+ RSNIQV DI LADWAG KRVSWVAQ , WIDQEXO7 XINH\
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*DYLQ* HRUWH 3K’

$ FDGHP LF DWH + HDOK ( FRORP LFV
DOG+,9 $, 65( VHDIFK' IMMRQ
+($5" 8.=1

5 HWHDUFK , QVWHUIHWV YAHK DYLRX DO
+ HDOK ( FRORP LFV 3 XEQF + HDAOK
65+ + HDOK ) LODOQFIQJ 8+ &

3Rl * DYIQ * HRUH LV D VSHFIDOMMOQ + HDOK 6\ WP 6\WHQJ VKHOLQJ
ZWK DQ H WIQUYH WHWDWFK DQG FRQUXODOQF\ SRURAIR KDYIQJ
Z RINHG 1Q 6RXWKHWD DQG ( DWHAWD $IUED ,QGID DQG WKH &DUEEHDQ
5HILRQ 3WRI * HRUWH SRWHWHV D VRAG WHFRWG Rl DFFRP S@KP HOWQ
WH WDQVOMRQ Rl HYIGHQFH LOVR KLIK [P SDFWSRQFLHV DQG HYIGHQFH
EDVHG SWRIWDP P 1QJ +H FROWOXHV VR SHURGLED@ P DNH LOSXW LQVR
QDVIRQDO HJ IRQDO DQG  LQVWUDVRQDO FRQIHIHQFHY DQG P HHQJ V
EXUHOW® 3Rl * HRUH SWRYIGHV WAFKQLEDO DWIMBQFH VR 6RXVK
$1UFDQ 1 DUIRQDO' HSDUWP HOWRI %DME ( GXFDMRQ ' % \SHFLLFD®
VR WHQI VKHQ DQG FRQVRAGDW 6RXVIK $IUFDQ * RYHUQP HOW/ 6$*
HIIRUV VR @ON HGXFDURQ DQG KHD@K VHFVRRU LQIMDMEHY VKDWAKDUH D
FRP P RQ SXUSRWH D LHGXFVRQ LQ VKH LOQFIGHQFH RI QHZ +,9 DQG 7%
LQIHFVIRQV DP RQJ \ RXQJ SHRS® DQG [P SIRYHG QONDIHV VR +,9 FDWH
DOG 6H XDODQG 5 HSUIRGXFVIYH + HDOK 65+ \VHUEHV IRUGDWDHY ,Q

3WRI * HRUH Z DVDSSRIQWG E\ WMH: RU + HDOK 2 LI DQL] DARQ
© +2 VR VKH 7HFKQIFDO $GYMRU  * LIRXS  7$*  RQ %HKDYLRXWDO
QW KW DQG + HDOK 6 FLHQFHV | RU+ HDOK
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&KUWRSKHU* RGBHQ 0 3+ 3K

$ WIWDOQWS LRIHWRURI 1 XVMMRQ DQG
3 @OQHVDY + HDOIK DVWIKH + DUYDLG 7+
&KDQ 6 FKRRCRI 3 XEQF + HDOK

5 HVHDUFK , QVAHUIHWV 3 MOQHVIDY KHDMIK
1 XVUMRQ &@P DVA FKDQJH ) RRG
VHFXUW

' U &KUMRSKHU* RGHQ LV DQ $ WIWIDQWS LRIHARURI 3 @OHVIDY + HDOK DQG
1 XWMRQ DWVKH +DUDG 7+ &KDQ 6FKRRORI 3XEQF +HDOK $V DQ
HFR®RJ MV DQG  HSIGHP [R®RI MV KLV UHVHDUFK  LQYHMAD DWAV VIKH KXP DQ
KHDOK P SDFW Rl J REDOHQYLLRQP HQVIDOFKDQJH Z WK D IRFXV RQ IRRG
VIVWP V +H UHFHLYHG KLV %% [LRP  + DUDUG &R@H DQG VE R J UDGXDWM
GHIWHHV ILRP 8& %HWNHBA DQ 0 3+ LQ ( SIGHP [RRJ\ Z MK D IRFXV 1Q
IXWMRQ DQG D 3K 1O (QYILROP HQDO 6FIHQFH 3RQF\ DQG
0 DQDJHP HQW* RGHQ KDV EHHQ FRQGXFWQJ WHVHDUFK 1Q 0 DGDJ DVEDUIRU
WWH SDW  \ HDWV DQG IRXQGHG VKH QRQ SWRIIMO DGDJ DVFDU+ HDOK DQG
( QYLLROP HOVDO5 HVHDUFK 0 $+ (5<  + H KDV UHFHQW® EHJ XQ UHVHDUFK 1Q
. HWS$ IUED DQG VKH 6RXWK 3DFULE +H LV D FRWIH P HP EHURI VKH &%

© +2 VDW IRUFH RQ EIRGLYHWMW DQG KHDOK DQG WKH FR ®DG RI WKH
1 X\IMRQ FKDSVAUIRUVKH %OXH ) RRGV $ WHWP HQW+ LV LHVHDUFK KDV EHHQ
SXE@KHG 1O 1 DWWH 6FIHOFH DQG VKH 3WRFHHGIQIV RI WH 1 DWRQDO
$FDGHP \ Rl 6 FLHOFHV + LV FXUHQWHHDUFK IRFXVHVRQ  FQP DV GUYHQ
IMKHUHY P SDFW DFLIRW WH J@&EH RQ IRRG VHEXUW DQG KXP DQ
OXVWMRQ  WKH WR®I RI FRWOWHH P DQDJHP HOWLO LOFIHDMQJ DFFHW R
VHDIRRG DQG WHGXFLQJ GLDEHAV DQG P HVDERQE GIVHDVH DQG  FUHDWQJ

i WP VRI FQP DVid VP DUNSXEQE KHDOK
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6 HEDWADQ + DOHXVH 3K’

3 IRIHWRURI YARWIMMAFY DQG

' LWWHFVRURI * LDGXDVIA 6 \IXGLHV DVWAKH
+DUDUG 7 + &KDQ 6FKRRCRI 3XEQF
+ HDAOK

5 HVHDUFK , QVALHVW  Y4RWIVAAEY
( SIGHP LR@RJ\

' U 6HEDWAHQ + DQHX\H LV D EIRWIDVBMMFIDQ Z MK \ HDW/ RI H SHUHOQFH
1Q FRQGXPQJ WIVMAEDO FQQLFDODQG SXEQF KHDMK UHVHDUFK  VDFKLQJ
DOG P HOVRUQJ R JWDGXDW WXGHQW DQG SRMWAGRFVRWOIHIRZ V DQG
HGLVRUDOVHWYIFH $ FHOWDOWKHP H Rl KLYV WIMMAFDOUHVHDUFK KDV EHHOQ
VKH DQDOMY Rl @WUJH FRP S®f REVHWYDURQDOGDVVHW FOWLLHG LOWR
WUHH P DNMRU VKUHDGV L WH XWH Rl GHWQ EDWHG DSSWRDFKHV R
P MIDWM GDVD @P WMIMRQV Z KHQ UHVRXUFHV DIH FROWADIQHG  IL VKH
GHYH®RSP HOWRI P HWKRGV VR DGGUHW VHBFVRQ ELDV \KDWDUMHV 1Q
HBFWRQLE KHDOK UHFRUGY EDVHG WXGLHV DQG UL VIKH GHYHRSP HOWRI
QRYHO P RGHY DQG WIMMMEDO P VKRGV IRU WWH DODOMY Rl WHP L
FRP SHIQJ UM\V GDVD )WRP D FAQIFDODQG SXEQE KHDWK UHVHDUFK
SHUSHFIYH KH KDV VXFFHWIX@ FRADERWDWAG RQ D EWRDG WDQJH RI
VFLIHQWILE GRP DIQV Z MK [LIWMDQG FR DXVIKRUHG SDSHW/LQ EUHDWFDQFHU
VFHHQIQJ  $ QKHIP HBB GMHDWH DQG GHP HQWD +,9 $,' 6 EDUDWIE
WUHY GIDEHWAV FKIGKRRG DQG DGXAVREHMW /* %4 7 KHDOK DQG
KRVS VDS LRI LAQJ
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3 HVAU+ X\ EHW/ 3K
3 IRIHWRUDWA DUYDLG 8 QLYHUAW

S5 HVHDUFK , QW AWIHWV & @P DVid VFLHOQFH
$ J UFXOXWH

' U 3HWU+ X\ EHWY LV D SLRIHWRU DW+ DUYDLG 8 QLYHUMW + H UHFHLYHG D
%6 LQ SK\MEVIWRP \iKH 8 QWG 6VIVIAVO LAY $ FDGHP \ DW  HVAB RIQW
1Q D3K' LQFQP DV SK\ MEVDQG FKHP MM ILRP 0,7 1Q DQG
NRLOHG VKKH [DFX@V DWA+ DUYDLG 1O 3 HVIALR/ UHVHDUFK. LOVAUHVIV @H Q)
GHYHBRSIQ) D EHWHU XQGHUAMDQGIQJ RI VKH FQP DWi MVWHP LW
P SIFDVIRQV IRUVRFIHW DQG KRZ Z H P LJKWP M D DQG DGDSW\R
FKDQJ HV + 1V UHVHDUFK LV |RFXVHG RQ VKH LOVWUDFRQV EHVE HHQ FQP DV
DOG DJUFX@XWH DV Z H®DV HYDOXXDUQJ KLMRUFDOFQP D HYHOW DQG
SUHGLEVIQJ VWP SHUDWUH DQG K\ GLR®RJ LEDOYDUDMRQV
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3DZ DVKD. KDQ 0 5&3 0 6F 3K’

& QOLFDCS \WRFLDVI 3 LRIHWRULQ , QI HFVIRXV
' IVHDWH ( SIGHP LIR®J\ DW RQGRQ 6FKRRO
Rl +\JIHQH 7WRSLEDOD HGLFIQH

5 HVHDUFK , QYW WIHWV VIKH LOVIAUDFH R
LQIHFVIRXY GIMHDWHV VS HFLLFD@
WEHUFFX®&RMY DQG VRFLHW VR LQIRWP
FROQW VWWSHFULF SXEQF KHDOK

LOVMYHOWRQV

' U 3DZ DWKD . KDQ LV D &@QIFDO$WRFIDVA 3 WRIHWRU 1Q ,QIHFRXV
' WMHDWH ( SIGHP IR®RJ\ DW/RQGRQ 6FKRRORI +\JIHQH  7WRSLFDO
0 HGLFIQH DQG D FQQLFDOHSIGHP LRI MAVZ VK , QUWALDFVIYH 5 HVHDUFK

' HYHRSP HQW SUP DU® ZRWIQJ DW WKH FQQIFDO DFDGHP LD
P SGP HOMRQ LOWUDFH 6KH LV FXUHOWD VHFRQGHG VR VKH $ IUFD
+ HDOK 5 HVHDUFK , QWA $+5, 1Q . Z D =X 1 DVDODV KHDG Rl VKH
+ HDOK ,QIRWPP DMEV VHFWRQ Rl WH $+5, ' DD 6FHOFH 8 QW + HU
UHVHDUFK LOVUHW LQFOXGH FRP ELQIQJ 11H@ HSIGHP LRI LEDOWXGLHV
DOG SWRJWDP P DVUE HOIFWRQLE KHDOK GDVD VR | XWKHU XQGHUAMDQGLQJ
RI 0 \ FREDFMUXP \WEHUFXGRWYWDQWP DMRQ DWD SRSXMVRQ GIYHO
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8 QFK . . VIKH 3K’
| HFVUHUDQG 5 HVHDUFKHUDW
+ HGHEHU 8 QLYHUAW

5 HVHDUFK , QUHLHW $, P RGHAQJ
HSIGHP IR®RJ\ LQIHPARXY GLVHDVH
FOP DV HQYILRQP HQW

' U SQ@IFK . . WMH REVDIQHG D GIS@P D GHIJUHH 1Q 3K\MFV IlRP \KH
8 QLYHUIW RI 5RWRFN DQG D 3K' lQ &RP SXWAU 6FIHQFH ILRP  \KH
8 QLYHMW RI +DP EXU +H KDV FRQGXFWAG 1XQGDP HQVDOUHVHDUFK RQ
QRYHOLP DJH DQDOWY DA RUVKP V DQG Z RINHG RQ J HOHUF RSHQ VRXUFH
P HZ RNV EUQIIQ] VKHWH LQORYDVMRQV VR WKH SWDFWFIRQHU 0 RUH
HFHOV® KH WWUDHG KLV DWHQVRQ VR P DFKIQH GDWQIQ) DQG LOYHUAE B
QHXUDOQHVE RUNV DV HQDE@QJ VRRY | RUDFFXUDVA SUREDELMME P RGHIQJ
DOG %D\ HMDQ LQIHIHOFH LQ KLIK GLP HOQMRQV 7KHWH DGYDQFHV DH VKH
IRXQGDMRQ Rl QHZ DSSWRDFKHV VR H SOIQDE®!I $, WKWEZ RUK)
XQFHWDIQW TXDQWLFDVMRQ DQG D P XOWXGH Rl VFIHQWILE DSSQFEDURQV
ILRP DMARSK\MEV VR HSIGHP IR®RJ\ +H LV FXUHOWD SXWXIQJ VKHWH

LQVAUHVW DV VKH KHDG RI ViKH ([ S@IQDE®1 0 DFKIQH / HDUIQJ  JURXS DW
+ HIGHEHU 8 QLYHUAW
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0 XVDZ HONRWVLO DED\R 3K’
&KIHI 5 HVHDUFK 6 SHFLDOAMDVWKH
+XP DQ 6 FIHQFHV5 HVHDUFK & RXQFLO

5 HVHDUFK , QVIHUAMW |, QI HFVIRXV
GLVHDVH HSIGHP IR®RJ\ EIRWIVIMAEY
DOG SXEQF + HDOK

' U 0 XVDZ HONRWL. 0 DEDWR KDV D 3K' 1Q ( SIGHP IR®RJ\ IWRP VKH
8 QLYHUW RI %DVHOLQ 6Z WYHUDQG DQG P RIHWDQ  \ HDUW/RI UHVHDUFK
H SHUHQFH Z RINIQJ DV DQ HSIGHP [RGRJ MW + IV VFIHQWILE GRP DIQ LV
IQIHFVIRXV GIMHDVH HSIGHP [RBRRJ\  EIRWDVMMEY DQG 3XEQE + HDOK
&XUHOWS HVHDUFK [RFXV LV KH VRFLDOHSIGHP [R®RJ\ RI +,9 + LV RWHU
IOMUHW LOFOXGH +,9 FRIQIHFMRQV Z MK 7% P DDUD DQG RVIKHU
QHJ BFWAG WRSLFDOLQIHFVRQV ' U0 DEDVR LV FXUHQW® HP S@R\ HG DV D
&KIH 5HHDUFK \VSHFIDOMWDWMKH + XP DQ 6 FLHQFHV 5 HVHDUFK &RXQFLO
+65& +HLV/IQYROHG LQ P XGIGLVFIS@ODY WHVHDUFK HP SR\ LQJ P L[ HG
P HWKRG DSSWRDFK XMQJ ERW TXDIVIMIH DQG T XDQWEMYH DQDOWY
+IVNH UHVSROVELMAHV IOYROYHG SIRYIGIQJ HSIGHP LIR®RJ LEDOVXSSRUAIQ
WH GHWIQ 1P SGP HOVDMRQ DQDOMWY DQG LOVALSUHVIMRQ RI @MU H DOG
P DOVWD®!I VXUH\ GDVD DQG SIHSDUDMRQ Rl VWDWAJLIE LQIRWP DAWRQ
WHSRUV ' UO DEDVRE/ SXEQFDWRQ WHFRUG VSDQV ViKH DXVKRUQJ DQG FR
DXVIKRUQJ VHYHWDO DUAEGN 1Q SHHU WHYLHZ HG MRXUODY FRQIHUHQFH
SUHVHOVIMRQV UHVHDUFK LHSRUNV ERRNV DQG ERRN FKDS ALY
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7DIDG] Z DO DEKDXGL 3K
5 HVHDUFKHUDW/KH 8 QLYHMW R
. Z D=XX 1 DviDO

S5 HVHDUFK , QALHWV * GREDO

HQYLLRQP HOVIDGFKDQJH ) RRG
VI WAP V : DWAUHQHW\ IRRG QH XV

\k\" - : =2
AN E

3WRI 7DIDG] Z D 0 DEKDXGKL KRGV D %6F + RQRXW LQ &WRS 6FLHQFH
ILRP VKH 8 QLYHWW RI =P EDEZ H DQG DQ 0 6F DQG 3K' 1Q &LRS
6FIHOFH ILRP 8. =1 \SHFIDIMQJ LQ FIRS HFRSK\MR®J\ \RIOS@OW
Z DWMUHDMRQV DQG FLRS FQP Dl P RGHAQJ + HFRQGXFWP XOU DQG
WDQVGLVFLS@ODY  WHVHDUFK FRYHUQJ VXWIIQDE®! DQG  UHM@HQW IRRG
Vi WP V' J (REDOHQYLLRQP HOVDOFKDQJH DQG VKH Z DWIUHQHU\ IRRG
QH XV +L1V JRDOLV VR Z RIN RQ WHVHDUFK DQG GHYH®RSP HOWWKDWLY
G\QDP IF WDQVRWP DWYH IQIRWP V SRAF\ DQG DFKIHYHV WHDOMH
P SDFWZ WKIQ SRRUFRP P XQMHV
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6 LHWKL) DOQVIDO HAIWH 3K
3 IRIHMRURI 6 VIVMMAFY DWAKH 8 QLYHUAW R
. Z D=XX 1 DviO

5 HVHDUFK , QVIHUHVW 0 RGHAQJ + HDOK
GDVD / RQJ WXGLODOGDVID DQDOMY / LOHDU
DQG QRQ @QHDUP L[ HG P RGHY 3 DV

P RGH@QJ DSSURDFKHV VXUYLYDCDODOMY

,Q-X0O " UGLBMWKL) DD 0 HHMWHP RYHGVR 8. =1 DV GIFVXUWHUDQG
UHJ DAMMUHG DV D SDUWIP H WIKGHQWMR SXWXH KLV 3K' ,Q - XO KH
FRP SGWG KLV 3K' 1Q 6VIMMAFV ILRP 8. =1 ,Q 1 RYHP EHU KH

Z DVSIRP RWG VR D 6 HQLIRUGIFWIHUSRVMRQ $\WIKH P RP HQWKH KDV D
WIDFKIQJ H SHUHQFHRI P RIHWDQ  \HDW/RI ZKIFK  \ HDW DWH LQ
8. =1 ' XUQJ KIVHP S®R P HOAWDWB . =1 KH SXE@QKHG VHYHWDOSDSHWY/
1Q LOAUODVIRQDODQG RFDONRXLODY + H KDV SXE@KHG DERXW  SDSHW
) RUDERXW Rl VKH SDSHWY/ KH LV VIKH 1 LUMDXVKRU 6RP H RI KLV SDSHW/
DIHRQ 4 DQG 4 DWG MXWODY ' U 0 HBMHV SXEQFDAWRQV DH 1Q
VHYHWDO P XGAGLFLSAODY  MRXUWDDY VXFK DV 6VIMMAEY  $J UFXAOXWDO
BVDWMMEY +HDOK G6VIDVMMEV ) RUMAM DQG IRRG FIHQFH NRXLODY
5 HI DUEIQ) WXGHQWVXSHWMRQ KH KDV VXSHUWHG VHYHWDOO 6F DQG
3K' WXGHOW +H KDV WXFFHWIX® JWDGXDWIG 0 6F IXGHOW
EHVE HHQ DQG Z MK VRP H VXFFHW XO SXEQEDRQV + H
SDUAFLSDWAG LQ D WDP  \IKDWDS SURDFKHG 8 P J HQL I RUH] IMLQDOE XU/DU
DOG REWDIOHG H WWWDDO EXUDU IRU VER Rl RXU WXGHQW +H
SDUAFLSDWAG DV RQH RI VIKH VXSHUYMRWY/ VR Z RIN RQ GDVD ILRP 8 P JHQL
. DWW ,Q2 FVREHU KHZ DVSWRP RWAG VR DWRFLDVI4 SURIHWRU
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2 QIMP RO XVDQJD 3K
3WRIHWRU 5 HVHDUFK & K DLUDWWKH
8 QLYHWW RI . Z D=XOX 1 DViDO

S5 HVHDUFK ,QVAUIHWV 5 HP R

6HOMQJ FQP DV FKDQJH
ELRGLYHUAW

3WRI 2 QIMP R0 XVQJD VD 3WRIHWRURI 5HP RV 6HOMQJ DOG 6$5 &K,
&KDW 1Q /DQGXWH 3@QOIQJ DQG 0 DQDIHP HOW IQ VKH 6FKRRO R
$JUFXOXWH ( DUK DQG ( QYLLRQP HQVDO6FLHOFH DWVKH 8 QLYHUW R
. Z D=XOX 1 DVIDO+ LVH SHUAVH @HV RQ LHVRXUFH P RGHAQJ SDWHLD DQG
FRQGIMRQ DQDOMWY 1Q WH IDFH RI JREDODQG @QG XVH FKDQIH 7KLV
LOFOXGHV YHJ HVMRQ TXDOW DQG TXDQVIW DWHWP HQWIQ ERVK VSDFH
DOG WP H XMQJ WHP RM VHOMQJ IRU UIHVRXUFH P DQDJHP HQOW DQG
FQP DM FKDQIH P MODWRQ +H LOQWIWDWAY ( FRRJ\ ELRGLYHUW
FROWHUDVRQ DQG 5HP RWI VHOMQJ VR P RGHO DP RQJ RWHW VKH
IP SDFWRI IRUAW IWDIP HOVMRQ SHW DQG GIVHDVHV DQG LQYDWYH
VSHFLIHV RQ HFRV WP KHDOK DV DQ LOWAJ IDOFRP SROHOWRI @QG XWH
SMQQLOJ DQG P DQDIHP HOW+ H KDV SXE@KHG P RUH WMDQ DUAF®NV
Z Vi D FIMDMRQ LQGH| DERYH DQG DQ + LQGH DERYH



Xz « zXz XA ...

QEDWDQL1 DIGRR 0 6F 3K'
5 HVHDUFK HUDWVKH + XP DQ 6 FLHQFHV
5 HVHDUFK &RXQFLO

5 HVHDUFK , QUALHVW ( SIGHP LR®RJ\
SXEQF KHDOK P DWALQDODGROMFHOW
DOG FKLGS KHDOK

' U ,QEDWDQL 1 DIGRR Z RUNV DV D 6HQIRU 5 HVHDUFK 6 SHFLDOWIQ ViKH
&HOWH IRU &RP P XQIW 9%DWHG 5HWDWFK +XP DQ DQG 6RFLDO
&DSDEIMAHY ' LYMRQ Rl WKH +XP DQ 6FLHQOFHV 5HWDUFK &RXQFLO
BRXVK $1UFD 3URUVR VKLY \KH Z RINHG DV D 6 HQLRU 6 FLHQWMAVDWMKH
0 HGLEDOS HVHDUFK &RXQFLO6RXWK $1UFD ' U 1 DIGRR KDV Z RINHG LQ
KHDOK UHVHDUFK LQ 6RXVIK $ IUED RYHUWH SDW  \ HDW/ DSSOLQJ KHU
WFKQLEDO H SHWMH 1Q VRFIDO DVSHFW Rl KHDOK LOFOXGLQ]  DWWXHV
SHWDLOIQJ VR Z RP HQ DGROM-HQW DQG FKLGUHQ DQG WHFHQW® RGHU
SHURQV +HU W@ DQG H SHUHOFH DWH 1Q TXDOWMYH UHVHDUFK
WHYLHZ V \SDMDO DQG VP SRWO DSSAFDMRQV 1Q GIVHDVH P DSSLQJ
LOVIAJ LDWAG ELR EHKDYLRXWDOVXUH V DQG IHFHQV® ROMOH VXUYH\ VMOQFH
WH HP HUHQFH RI &29, ' U 1DIGRR KDV DOR VHWHG DV D
P DQDIIQJ HGWRU IRU VKH 6RFIDO $\VSHFW Rl +,9 $,' 6 5HWDWFK
$@DQFH 6$+$5% - RXUQDO



5 DMIQ 1 DIGRR 0 %&K% 0 3+ 3K’
0 HGIFDO RFVRUDWAH 8 QLYHUAW RI
. Z D=XX 1 DViDO

5 HVHDUFK , QUAUHVW 2 FFXSDVIRQDCODQG
HOYLLRQP HOVDCHSIGHP LRERJ\

3WRI 5DWIQ 1 DIGRR D IX@3WRIHWRU DQG +HDG RI ' HSDUWP HOWLO
2 FFXSDVIRQDO DQG  ( QYLLROP HQVIDO + HDOK DW VKH 8 QLYHWW R

. Z D=XOX 1 DVDOKDV EHHQ LQ DFDGHP LF UIHVHDUFK IRURYHU  \ HDW/ + LV
DUIHDV Rl WHWDWFK IRFXV RQ RFFXSDMRQDO DQG HQYLLROP HQVIDO
UHVSLLDVRY GOMVHDVHY Z MK SLIRMIFW IXQGHG E\ P DNRU QDUWRQDODQG
LOVALDDVIRQDOD] HQFLHV LOFOXGLQJ VKH 1 DURQDOE HVHDUFK ) RXQGDVRQ

86 1 DIRQDO, QWK RI + HDOK DQOG WiKH ( XURSHDQ 8 QIRQ +H KDV
RYHU  SHHUWHYIHZ HG SXEQFDMRQV Z MK SUHVHQVDMRQV DW\VHYHDO
LOVALODWRODO FROIHIHQFHY +H LV RQ WMH $GYDWRU %RDWG Rl KH
, QUALDDVRQDO$ UFKLYHV Rl 2 FFXSDMRQDODQG ( QYILRQP HQVIDO+ HDOK

DQG VKH $ P HUFDQ - RXUQDORI ,QGXWMDO0 HGLFIQH + H WHFHLYHG KLV
SRWY LDGXDW WDIQLQJ LQ RFFXSDMRQDOP HGLFLOH DWWKH 8 QLYHUAW R

&DSH7RZ Q DQG KLV GRFVRUDVIA DWH 8 QLYHUMW RI 0 LFKL]DQ
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- DEX@QL1 FD\ L\ DQD 0 6F 3K’
( SIGHP LR®RI MADWKH 8 QLYHWMW RI
. Z D=XXX 1 DO

5 HVHDUFK , QVAULHVW , QI HFIRXV
GIVHDVH $ GROMFHOW  &KILGS + HDOK
&DQFHUDQG IP SGP HOVIMRQ
VFLHOFH

' U-DEX@QL1 FD\ L\ DQD LV DQ HSIGHP IR®RI MADQG D VHOLRUBIFWKLHULO
WH ' LYMRQ Rl 3XEQE + HDOK 0 HGLELOH DW8 QLYHWMW RI . Z D=XX
1 DVDOZ MK H SHWMH LQ HSIGHP LRARI LEDOP HWKRGV FDXVDOLQI HUHQFH
DOG P SGP HOMRQ WIHQFH 0\ DSSWRDFK LV IQIRWP HG DQG
IQIOXHOFHG E\ VKH SUQFIS®BNV DQG FRQFHSW RI FDXVDO LQIHUHQFH
\VSDMDO HSIGHP [R®RJ\ DQG P S®P HQVDMRQ WFIHQFH $V UHVXAQV D
P DNRUIRFXV Rl P\ UHVHDUFK LV VKH DSSQEDVIRQ RI HSIGHP RG] LFDO
FDX\DO LQIHIHQFH DQG JHRVSDVDO P HKRGV 1Q LQIHFWRXY GLVHDVHV
DGROMHOW  FKLGS KHDOK DQG FDQFHU 7KH HQG J RDCRI P\ UHVHDUFK LV
VR GHYH®RS RU IQIRWPP VDU HWG HYIGHQFH EDVHG LOVAWYHQVRQV VR
WHGXFH WMH EXWGHO RI LQIHFVIRXV GIVHDVHY DQG FDOQFHU DQG FKLAS
P RIEIGIW DQG P RWDOWN
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-RKQ2 GLQL 0 3KLO3K'
$ WRFLDW! 3 LRI HWRUDWIKH 8 QLYHUAW
Rl . Z D=XXX 1 DVIDO

5 HVHDUFK , QVAUHVW / DQG XVH DQG
@QG FRYHUDQD® Y | RUFRQVHUDVRQ
XUEDQ JWHHQ HFR®RJ\ WHP RW

VHOMQJ

' U -RKQ 2 GLOL LV $ WRFLDWA 3 IRIHWRU DQG IRWP HU+HDG RI ' LVFLSQQH
* HRJWDSK\ DQG ( QYILROP HOVIDOG FIHQFHV 1Q WMH 6 FKRRORI $ J UEX@XUDO
( DU DQG ( QYLLRQP HQVDOS FLHQFHV DWWKH 8 QLYHUAW RI . Z D=XX 1 DViDO
+H FRP SGMAG KLV 3K' 1Q ( QYLLRQP HOVIDO* HRIWSK\ IRFXMQJ RQ * ,6
DQG 5HP RW 6HQVQJ DSSTFDARQV 1Q SMQWVSHFLHY LQYDURQ DWVKH
1 HORQ 0 DQGH® 0 HARSRMQ 8 QLYHWMW 1O + 1V H SHURH LV 1Q
YHI HVDVMIRQ SDWMLD DQG FRQGIMRQ DODOMY LQ VKH IDFH Rl GRFDODQG
J@REDOFKDQIH XMQJ 5HP RWI® 6HQOWHG GDVIVHW DQG DSSWRDFKHV ' U
2 GLOLLOVI IDWAV HFR®RJ\  ELRGLYHUMW FRQVHUDMRQ DQG LHP RV VHOMQJ
VR P RGHOMH [P SDFVWRI @QGVFDSH WDOVRWP DMRQ DQG LQYDMYH VSHFLHV
RQ HFRVI WP V + H LV DOR LOVAUHWHG LQ HP R VHOMQJ RI XUEDQ J IHHQ
VSDFHV DQG VKHWU IP SCFDWRQ RQ XWEDQ P LFLR FQP D DQG FQP DM

FKDQJ H
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6 SHFLDOAG VIMBMAELDQ DW6$ 0 5 &
6RXVK $ |UFD 0 HGLEDCE HVHDUFK
&RXQFLO

5 HVHDUFK , QVAUHW / RQJ WXGLODO
GDVID DQDOMY 6XUYH. GHWLI Q DQG
DODOMY & QOIFDOMDY

' U 7DUGH 5HGG\ LV D 6SHFIDOW 6VDVMMEIDQ DQG ,OWIUP 8 QIW
' LWHFVIRU DWVKH 9%4RWIMMMEY 5 HVHDUFK 8 QWRI WMH 6RXWIK $ 1UFDQ
0 HGLFDO 5 HVHDUFK  &RXQFIO 630 5& 6KH KRGV D %6F GHIUHH LQ

$ FWDUDOS FLHOFH D %5 F + RQRXW/ LQ 6 VIVMEY 0 DWWLY
1Q 6 VIVMAMEY ILRP VIKH 8 QLYHUAW RI . Z D=XOX 1 DVDO6RXVK $ |UFD
DOG 3K'  1Q 6VIVMIEV ILRP + DWHI\8 QLYHIMW %HJIXP ,Q KHU

FXUHQWSRMMRQ DWVKH 6$0 5& VKH VHUHV DV FR LQYHWI DVRU DQG
®IDG WIMMELDQ RQ VHYHDOFQQLFDOWDY DQG QDVIRQDOVXWYH\ V' + HU
UHVHDUFK LOVUHVW LOFOXGH WH GHWLJ Q DQG DQDOMVRI &2 9,  DQG

+,9%, 6 SIHHOARQ WD DQG P HWMRGR®J\ IRU VIKH DQDOMY Rl
FRP S®[ ®RQJWXGLQDOGDVD
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-RDFIP 5RFNQY 0 6F 3K’
3WRIHRURI ( SIGHP IR®RJ\
,QIHFVIRXV"' NMHDWH DWA HLGHE HUY
8 QLYHUMW

5 HVHDUFK , QWALHWW $, P RGHAQ
HSIGHP IR®RJ\  LQIHFVIRXV GLVHDVH
FOP DWW HQYILRQP HQW

3Rl -RDFIP 5RFNQ Y VD P RGH@WUDQG HSIGHP [RGRJ MMRFXMQJ RQ VKH
LOVIAU FROQHFVMGQHW EHVE HHO ELRMRJ LEFDODQG VRFLDOM WP V' FQP DV
FKDQIH DQG IQIHFMRXV GIMHDWHV +H KDV D EUGJH FKDW DW VKH
+ HGHEHU QWX Rl J REDOKHDOK DOG WWH LOVAUGLVALISQODY  FHOWH
|IRUVFLHOWILE FRP SXVIQJ DW+ HIGHEHW XQLYHWW * HP DQ\ + HLVDAR D
JXHWASRIHWRUDWS P HS 8 QLYHUIW 6Z HGHQ
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%4HOQ 6 DWRUXYV 3K
3 WRIHWRURI * REDO+ HDOK DVWIKH
8 QLYHUWW RI 2 [ IRUG

5 HVHDUFK , QVALHWV * QRE DO+ HDAIK
6 SDMD SIGHP IR®RJ\ ,QIHFRXV
" IMHDWH

' U %HQQ 6 DUWRUXV IRFXVHV RQ VSDUDOWP SRWOP RGHAQJ Rl GLIVHDWH
EXUEHQ DQG DWMEXVIDE ®1 GHLP LODQW ERVK DVWWP DEDDUHD UHVROMMRQ DV
Z H@DVDWFRXOW! DQG J REDOVFDBNV 7KLY KDV LQFOXGHG FKL@ KHDOK DQG
P RWD@N DV Z H®DV LQIHFMRXY GIVHDVH EXIGHQ +,9 P DDUD LQ XE
6DKDWDQ $IUFD DQG 6RXVK $IUFD + 1V UHVHDUFK IV FXUHOWD |RFXVHG
VSHFULFD@® RQ VKH VSDWDOWP SRWO P RGHAQJ DQG HWIP DURQ R
DOWP LFLREIDO UHMMMWIDQFH SUHYDBIQFH DQG DWMEXVDE®! EXUWGHQ DW
J REDOFRXQW BIYHOVED®I E\ \ HDU
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$ WDLUYDQ + HHUGHQ 0 6F 3K
6 RFLDO6 FLHOFH 5 HVHDUFKHUDW
+ XP DQ 6 FIHQFHV 5 HVHDUFK & RXQFLO

S5 HVHDUFK , QVALHWV * QRE DO+ HDAIK
6 SDMD SIGHP IR®RJ\ ,QIHFVRXV
" IMHDWH

$ @WIDLUYDQ + HHUGHQ L5 HVHDUFK ' LLHFVRRURI VKH & HQWH IRU&RP P XQIW
YDVHG 5 HVHDUFK DVWMKH + XP DQ 6 FLHQFHV 5 HVHDUFK &RXQFLO +65& DQG
DQ + RQRWDU $ WRFIDWA 3 IRIHWRULQ &QQLFDO0 HGLFLOH DWVIKH 8 QLYHUAW
Rl : LV DWUADQG 6RXVK $IUFD +H KDV RYHU  \HDW Rl H SHUHQFH
FRQGXFVQJ FQQIFDO EHKDYIRWO DQG FRP P XQIW EDWHG  UHVHDUFK
WMURXJ KRXW( DWVDQG 6RXVKHLD $1UFD VKH 8 QMG 6VIVAV 1 HSDODQG
WD 1O +H KDV DQ LOWAGLFISAODY IRFXV VR KLV WHWDWFK  Z KIFK
FRP ELQHV KLV LOWAHW IO WFKQR®RJ\ IRU GHYH®RSP HOWDQG SXEQF
KHDOK Z MK WH DIP Rl P SWRYLQJ DFFHW VR FDUH |RUXQGHUHUYHG DQG
SRRUW UHVRXUFHG FRP P XQIVHV
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6 WSKDQH9 HU XHWO0 33 0 6 3K

$ WRFLIDWA 3 LRIHWRURI * QREDO+ HDAOK
DWAKH + DUYDLG 7+ &KDQ 6 FKRRCRI

3 XEQF + HDAOK

5 HVHDUFK , QYW WWIHWV + HDVK M WHP V
GHFIMRQ WHOQFH SURUW VHWMQJ

' U 6VWSKDQH 9 HU XHWLY $ WRFIDW 3 IRIMARU R * (REDO+ HDOK DWVKH

+DUDUWE 7+ &KDQ 6FKRRO Rl 3XEQF +HDOK ' U 9HUWXHE
P XOWGLMLS@ODY WHVHDUFK IRFXVHV RQ KHDOK GHFIMRQ \WFLHQFH DQG

SURUW VHWMQJ SDUAEX@UD ViKH GHYHBRSP HQWRI P DViKHP DWEDO DQG

FRP SXVIMRQDO GHFIMRQ P DNIQJ P RGHY VR EHWMU GHWIQ KHDOK

SRAFIV +1V UHHDUFK [OWIHW LOFOXGH KHDOK HFRQRP LFV FRW/
HI I HFWYHOHW DODOMY HTXIW DQG KHDOK A WP V SHURWP DQFH 0 RWV
WHFHOW® KH KDV EHHQ Z RINIQJ RQ VKH HWAP DARQ Rl QRQ KHDOK

EHOHILW SDUAEX@UD VKH SRYHUNV DEBIYIDURQ EHOQHIIW RI KHDOK SRAELHV
DQG LOVAUYHOWRQV
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6 HUHWID 9 UL 3K
3 IRIHVRUDW/KH 8 QLYHUWW R
. Z D=XX 1 DviDO

5 HVHDUFK , QUAULHWW &RP SXVU
9IMRQ 0 HGLFDOP DJH$ QDOMY
0 DFKLQH/ HDWQIQJ $ WAILFLDO
QWA HQFH

' U 6HUHWAQD 91U IV D IX@ SWRIHWRU Rl &RP SXWU 6FLHOFH 1Q VKH
6FKRRORI 0 DVKHP DUFV G6VMMMEY DQG &RP SXVHAU 6FIHQFH DW KH
8 QLYHUAW RI . Z D=XX 1 DVDOLQ 6RXWK $1UFD +H LVVKH IRWP HU+ R Rl
&RP SXWKU 6 FIHOFH GLVFIS@OH 3WRI 9 LWL KDV EHHQ LQ DFDGHP LD MQFH

+ VP DLQ WHVHDUFK DUHDV LQFOXGH $ W LFLDO, QVIQDI HQFH &RP SX\IAU
9IMRQ O DFKIQH /HDWQIQJ 0 HGIFDO ,P DIH $QDOMY 3 DMAD
5HFRJQMRQ DQG RWKHU ,P DIJH 3WRFHWIQJ HDWG IIHGV VXFK DV
EIRP HMEV +H KDV SXE@QKHG H WOUWYHO O WHYHWDO $UAILFLDO
Q@I HQFH DQG &RP SXWAU 9IMRQ IHDVAG DFFUHGIVG NRXUODY DQG
LOVIMUODRQDODQG QDVIRQDOFRQIHUIHOFH SURFHHGIQIV 3Rl 9 LUUL VHUYHV
DV D WHYLHZ HU IRU VHYHWDOO DFKIQH / HDUWDIQJ DQG &RP SXVIAU 9 IMRQ
HDWG MXWODY +H KDV DOR VHWYHG RQ SWRIWDP FRP P IMMHV IRU
QXP HURXV LQVALODRQDODQG QDMRQDOFRQIHUIHQFHV + H KDV VXSHUWYLVHG
VR FRP SGMRQ VHYHIDOBK ' DQG 0 6F FDQGLGDVAV 3 LRI 91U IV D DG
UHVHDUFKHU E\ 1 DURQDO5 HVHDUFK ) RXQGDMRQ 15) RI 6RXVK $1UFD
3WRI 9lUU KRGV %6F 0 DWHP DMEV ~ &RP SXWAU 6FIHQFH 0 6F
&RP SXVWMUBFIHQFH DQG3K' &RP SXWMUGFLHQFH
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1 ROKMQK® <HQGH =XP D 3K
YARWIMAMELDQ & HOWH IRUKH S ' 6
3WRJIWDP P HRI 5 HHDUFK LQ 6 RXVK
$IUFD &$35,6%

5 HVHDUFK , QVALHWV 5 DQGRP IMHG
FROWR@IG WD WIMMAFDCOP HVIKRGV

+,9 DQG 7%

' U 1ROKOOK® <HQGH=XP D LV VKH +HDG Rl G6VDVMFV DQG ' DD
0 DQDJ HP HOWGHSDWR® HQWDWVKH &HOWH IRUVKH $,' 6 3WIRIWDP P H R
5 HVHDUFK 1Q 6RXWIK $IUFD &$35,6$ )RUWKH SDW \HDW \KH KDV
SWRYIGHG WIMMAFDOVXSSRUAV RU LOQYHWAI DVRWY FRQGXFWQJ FQQLEFDODQG
@ERWDVRY HVHDUFK DV Z H@DV SRSX@VRQ EDVHG VXUYH\ V1Q VIKH | HGS Rl
7% DQG +,9 6KH KDV WIDVMMEDOH] SHURAH 1Q WXG\ GHWIQ SWRVRFRO
Z UMQJ  \WIMAMEDODQDOVHYV S@Q GHYHRSP HQW \WIVAMAEDODQDO VHY DQG
GDVD P DQDIJHP HQW )RU VKH SDWV  \HDW/ \KH KDV \HWHG DV KH
YIRWIDVBMMFLDQ DQG VKH RYHWD@ P DQDIHU R VKH GDVD P DQDJHP HOW
FHOAH '0& IRU WH 3(3)$5 35200H 2QIRIQJ 7UHDVP HQW
(YDOADARQ 352027( P XQUFRXQW WXG\ 0 RWHRYHU \KH KDV
P HQVRUHG DQG FR VXSHUMVHG WXGHOW XQGHUWBNLOJ 0 DWW DQG 3K’
WXGLHV IO VIKH | IHGE Rl 6 VIVIMAEY
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$ ® DQGHU=LSI 3K

3 LIRIHMWRUIRU* ,6 FLHQFH

* HRIQIRWPP DVFV* HRJWDSK\ DW
+ HIGHEHW 8 QLYHUMW

5 HVHDUFK , QVIHUAMW * HRJ UDSKIE
QIRWLP DVRQ 6 FIHQFH

* HRIQIRWPP DWFV 6SDWDO DVID

6 FLHQFH &1 HQ 6 FLHQFH + HDOKFDUH
$ FFHW ( SIGHP LIR®JLFDCP RGHIQJ

3WRI ' U $G{DQGHU =ISI LV FKDIU Rl * ,6FIHQFH * HRIQIRWP DWFV DW
+ HIGHEHU 8 QLYHUAW ' HSDUR HQOWRI * HRIWSK\ MOQFH O +H
VP HP EHURI VKH & HQWH IRUGFLHOWILE &RP SXVIQJ ,: 5 DQG IRXQGLQJ
PHP EHU Rl WH +HGHEHU &HOWU IRU WH ( QYILRQP HQW + &(
EXUHOW KH IV HWRDEQKIQ] WH +HGHEHU ,QWUXWA IRU
* HRIQIRWP DARQ 7HFKQR®RJ\ +H* ,7 ,Q KH Z DV VSHDNHURI
WKH J LDGXDVi VEFKRROZLRZ G$ QDOVHUG SDVIR iP SRUDCS QDOMYVRI 8 VHU
J HOHUDVAG &ROWQVD + H LVDOR P HP EHURI VKH HGLVRUDCE RDUG RI VHYHUDO
NRXUODY DQG RUW DQL HG D VMWRI FRQIHIHOFHV DQG Z RUMKRSV %HIRWH
FRP IQ] WR +HGHEHU KH GG VKH &KDIU Rl &DWRJIWDSK\ DW %RQQ
8 QLYHUAW DQG HDUIHUZ DV 3 LIRIHWRUIRU$ SSAHG &RP SXWAUG FLHOFH DQG
* HRIQIRWP DMFV DWMKH 8 QLYHUUW RI $ SS@HG 6FIHQFHV 0 DIQ] + H KDV D
EDFNJIRXQG 1Q 0 DWHP DWFV DQG * HRIWDSK\ IWRP  +HGHEHU
8 QLYHUIW DQG ILQIMKHG KLV3+ ' DWiH ( XURSHDQ 0 HGLD/ DERUDVRU ( O /
1Q + HGHEHW  7KHWH KH DOR FRQGXFWG | XUWKHUUAVHDUFK DVD 3 RWV RF
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