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0U' KHWHQ 1DIGRR IV D : RUB %DON 6HQIRU$ GYMRURI $ GDSVIMRQ VR VIKH 6 RXVIK
$1UFDQ 3 HMGHQUDO &P DW &RP P DMMRQ DQG 6HQLIRU 5 HVHDUFK $ WRFLIDVA DW\KH
QWA 1RU 6HFXUW 6WWGLHV $1UFD +H LV D ®IDGHU D VFLHQVMVDQG DQ DFVIYIMWIRU
SRVMIH VRFIDOFKDQJH +H LV DOR D P HP EHURI ViKH 3 UMMGHQWDO&QP DVl &KDQJH
&RP P DMMRQ 3UHMGHQWRI WiKH JGREDOL * 2 +XP DQ 5LIKW : DWAUDQG D ) RXQGLQU
0 HP EHURI \KH : DWAU3RQF\ * IRXS +H KDV ®G ViKH : DVU5 HVHDUFK &RP P DMMRQ
© 5& 6RXVK $|UFDE GHGLFDWG QDVIRQDO:  DVIAUDQG 6 DQVIMRQ , QQRYDMRQ 5 HVHDUFK
DQG' HYH®RSP HQWS JHQF\ IRU  \ HDW/ + H KDV SUHYIRX\V® VHUIHG LQ VHQIRUSRUMRQV LQ
WKH 6 RXVIK $ | UFDQ QDVIRQDQJ RYHUQP HOWDQG 6RXVIK $ 1 UFDQ XQLYHUWMHV KDYIQJ EHI XQ
KLV FDUHHUDV D P HGLFDOVFLHQVIMAMO D VS HFLDOFK LGBUHQR/ KRVSIVZO + H 1V D & RXQFLARU
RI VKH 6RXVIK $ 1UFDQ 1 DURQDOS GYMRY &RXQFLORQ ,QQRYDVMRQ 1$&, DQGD)HWRZ Rl
VKH 0 DSDQIXEZ H ,QWIXWA |IRUGWDWAILF 5HIBIFMRQ 0 ,675$ +H FRXQW KLV GRYHOD
Z IH DQG EHDXW XOFKLABUHQ DV ERVIK KLV SUP DU VRXUFH RI LOVSILDARQ DQG YDQJ XDUG
RI KIVKXP LOWV

. DUAN &KDQGWDQ LV D 3WRIMWRU IQ ViKH ' HSDUP HOWRI ( DUK DQG ( QYLLRQP HQWDO
( QJLOHHUQJ DWEROP ELD 8 QLYHUAW DQG D J GREDOGIDGHULQ VXWILODE B Z DWHZ DVIfU
WHDVP HOWDQG HQJ LQHHIHG UHVRXUFH LHFRYHU  &KDQGLDQR/ Z RWN L HQDE®IG IKLRXJ K
XQGHUMIQGIQ) DQG KDUQHWIQJ VKH ELRFKHP LFDO SRWAQWDO DQG P HDERDP Rl
P IFWIREIDO FRP P XQMHV DQG GHYH®RSIQJ DSSWRSUDW WFKQR®RILHV VRZ DBV
DGGUAWQJ J (REDOHQYLLRQP HQVBODQG VRFLAVDOQHHGY $ SSTEDARQV RI KLV Z RUIN KDYH
WQIHG ILRP  HQHU\ DQG UHVRXUFH HIILEIHQW WHDV? HQW R QMRIHQ FRQVDIQIQJ
Z DWWZ DWUMAHDP V' GHYH®RSP HQWDQG [P SGP HQVIMRQ RI VX\WILQDE® DSSRDFKHV
VR VDQWIMRQ VR QRYHOP RGHY |RU 8 QGHUKLY WHZ DUBVKLS WKH GLLHFIRQV RI ELRERJ LFDO
Z DWHZ DWUVHDVP HQWDQG ELRERJ LFDOQXWHQWMUHP RYDOZ HH LQIMDVAG DW&RXXP ELD
8 QLYHUW  1Q ORH GHBIY RQ KIV ZRW FDQ EH IRXQG DW
Z ZZ FROXP EIDHGX aNF

+DP IG $WHIIDU LV KHDG RI $WHWO DQDJHY 8. DQG ®DGIQJ FIP DWA 1LQDQFH
IQMDMYHY DW ,QYHWR +H MRIQHG ILRP $P XQGL DQG EUQIV KLV H SHWMH DQG
H SHUHQFH LQ FRQFHSWXDA LQJ LQQRYDMEH SIRGXFW DQG VROMRQV VXFK DV E®IQGHG
IIODQFH WDIMQJ  FDSIMDO EXIGIQ]  WDWILIE  SDUQHUKISY  GHMIQIQJ  DQG
P SGP HQMQJ GIMMEXVIRQ WDWAIIHV 3URU VR $P XQGL +DP IG DOR Z RINHG IRU
BRFLcW * «Q«DB * HWIRQ 1Q 3 DUV DQG &UHGIWEXIMH LQ / RQGRQ + DP LG J IDGXDVWHG
IRP (' +( & YXMOQHW 6 FKRRODQG KRGV WMH &) $ ( 6* FHUAILEDWA DQG KH LV &HUMLHG
) LODQFLDO7HFKQIFIDQ &) 7H Z IMK D GIS®&P D ILRP  VKH 6RFIHW RI 7HFKQLFDO$ QDO
673

$P DQGD * FDQID LV D &RXQW / HDG IRUVIKH 8 LEDQ : DWAU5 HVGHQFH , QMDVIYH DQG D
6HQLRUS LEDQ 3RIF\ $ QDOMAZ RINIQJ Z MK : 5, WIDP V1Q $ |UFD DQG VIKH KHDGT XDUMLY

,Q KHU FDSDFIW DV D SRQF\ DQDOW \KH S@\ V D FHOADOWR®! 1Q GDIMQJ Z VK NH\

WINHKREGHY DWVKH QDVIRQDO J RYHUWDP HQWDQG BRFDOJ RYHUOP HOWGIYHOVR FUHDVA
FRQGXFLYH JWRXQG IRU: 5,B VXSSRUNVRQ WH XUEDQ GHYH®RSP HQWSRIF\ SLRYIGIQJ

WAFKQLFDO VXSSRUV VR NH\  SDUWQHY DQG IGHQWIFDMRQ Rl : 5,8/ SROF\ GIYHO
LOVAYHQURQV 1Q $IUFD $V D &RXQWI /HDG \KH JXIGHV ViKH IP S®P HOVBMRQ Rl VIKH

8 LEDQ : DVU 5 HMAHQFH LOMDWYH 1Q 6RXVK $I1UFD LQFOXGLQ) VIKH LGHQWILFDURQ Rl

VDV IF LOWAYHOMRQ DQG FRADERUMRQ DUHDV IRU: 5, FIWV Z RN $P DQGD KDV
H SHUHQFH LQ Z DViAUJ RYHUDDQFH DV D SUDFIMRQHUDQG D UHVHDUFKHU 3 URUVR NRLQIQJ

© 5, $P DQGD ®IG D Z DWIUSRIWDP P HDWW(H : HWWILQ &DSH ( FRQRP LF' HYHARSP HQW
3DUWQHUKLIS EDVHG LQ &DSH 7RZQ Y%HRWH MRIQIQJ WH : HWWWD &DSH ( FRQRP LF

' HYH®RSP HQW3 DUWDHUKLS VKH FR ®IDG Z DViAUJ RYHURDQFH UHVHDUFK. SURMIFW Z LVIK ViKH
. DVIAU, QWIXVHA RI 6 VIAPIQERVFK 8 QLYHUAW VIKH &HQWH |RU 6 XWILQDELOW 7 IDQMVIRQV

DQG VIKH &HQWH IRU:  DWAUDQG 6 DQIMIMRQ 5 HVHDUFK $ P DQGD KRGEVD P DWW GHJ UHH

1Q ,QUAODVRQDO/ DQG DQG : DVIMU 0 DQDIHP HOWDW: DIHQIQIHQ 8 QLYHWMW LQ ViKH

1 HVKHUDQGV




0 DDUMQ * IVFK®IU LV D Z DWAU DGYIMHU LQ ViKH 1 HVIKHUDQGV 0 LOMAM RI ) RUHLIQ $ 11DLLY
Z RUINLQJ DWGLL HIHQWWFDBN ILIRP - (RFDOVR J GREDORQ ERWK. UHVRXUFH P DQDJ HP HQWDQG
Z DWUVHIMFH GHOYHY ) IRP KLV P XK GIYHOH SHUHQFH VE R IQW KW HP HUH KRZ

P SRWBQWIXQFRQDMN LV DWHDFK BIYHOR! JRYHUQDQFH DQG KRZ [P SRWDQW? DQG
XQGHUDWG ? JRRG FRP P XQIFDWRQ DQG FRRUGLODVIRQ DUH EHVE. HHQ VIKH YDURXY GIYHY
1Q VKH JRYHWDQFH FKDIQ ' HHS GLYHV LQ 0 DDUAMQR/ Z RN LQFOXGH DQ RQIRIQJ XUEDQ
UHMOHQFH SDWHUKLS Z VK VKH FIW RI 9%HILD LQ 0 R] DP ELT XHMQFH SWHSDUQJ IRU
@VIQJ WIRXJ K DQG LHFRYHUQJ ILRP  F\ FGRQH GHYDWIMRQ DQG HQKDQFLQJ UHVAHQFH 1O
WH IDFH Rl IXWWH FQP DW UW 7KH DOR LQFOGH \HDW/ Rl VXSSRUW VR
WDQVERXQGDY FRADERUMRQ DQG SRAF\ GLD®RI XHV EHVE HHQ VKH FRXQWIHV \KDUQJ

VKH 1 131 5 LYHU DQG Z RWN Z I ViKH * GREDO&RP P MRQ RQ VKH ( FRQRP LFVRI ;' DVIAU
0 DDUMQ VSHQWDIRXQG  \ HDW/ LQ WKH 0 LGG®! ( DWW &HQWDO$ VD DQG $ IUFD %HIRUH
MRLOLQJ VKH) RUHLI Q0 LOM 1O KHZ RUNHG DVD FRQUXOBQWRU  \ HDW/

7RP 0 RAMONRS| VRRN XS WH 3UHMGHQR Rl iKH ,QUALODVMRQDO: DViAU $ WRFIDARQ LQ
$SuUO KDYLQJ EHHQ D 6 HQIRU9 LFH 3 IHIGHQWDQG D %RDUG 0 HP EHUIRUVHYHQ \ HDW/
+ H LV DQ DGYIVRURQ Z DUVHFVRUMADVAI\  SRAF\ DQG J RYHUDQFH D 6 HQLRUS \WRFLDWA
Z VK ViKH $ MKHU FRQUXOBDQR\ DQG D 0 HP EHURI VKH $ XVADADQ : DViAU 3 DUQHUKLS
([ SHUAS HYIHZ 3DQHO7RP 1V SDWRQDVA DERXWIKH FHQWDOWR®! S@\ HG E\ Z DWUDQG
VDQMIMRQ LQ VIKH VRFLDO HQYLLRQP HQVDO DQG HFRQRP LF Z HIDEHIQJ RI VRFIHW +H LV
DOR D ILP  EHIHYHULQ VKKH SRZ HURI FRQWAKFVIYH HQJ DI HP HQWDQG HYLGHQFH EDVHG
GHFIMRQ P DNLQJ DVVKH IRXQGDVIRQ Rl VXWILQDE 1 Z DWUSRAF\

$V' IWHFVRU,QIUDWAKFWH ,QYHWP HOW DW: DV TXIW MQFH 0 DUFK 6 UGKDU
6DP SDVK LV LHVSRQUE®! IRUS@QQIQJ : DAY TXIWE LQYHWR HQW LOVR Z DWAU DP S
VDQMIMRQ LQIIDWAKFXIH EXIGEIQ] D WIDP DQG FUHDAQJ D SISHIQH RI LQYHWME®
RSSRUXQMHV ' XUQJ KH Z DV5HIIRQDO LLHFVRRU 6RXWK $MD DW  DVIAL TXIW
UHVSRQUE®! |1RU LOYHWR HQW LOQVR [LQDQFLDOLOWIAVRQVY ' XUQJ ? KH WDQ D
P DEERXVIT XH LOYHWP HQWEDQNIQJ DQG FRQVX®IQJ ILP  DGYIMQJ DQG WDIMQJ 1XQGV
IRUVP DA@DQG P HGIXP M] HG FRP SDQIHV LQ ,QGID 6P XOBOHRXV® KH KDV DOR EHHQ
DGYMHUVR' ) ,VILRP ' HQP DN DQG 3RMQG DVZ H@D IHZ P SDFWQYHWR HQWXQGV + H
KDV HSUAVHOWG VRP H Rl VKHVH IXQGV RQ WiKH ERDWGV Rl LQYHWH FRP SDQLHV DV
GULHFVRU + H Z DV DQ LQGHSHQGHOWGLLHFVRURQ ViKH ERDUGV RI D FRXS®! Rl FRP SDQIHV

' XUQJ KHZ RINHG DV, QYHWR HQW2 IILFHUZ MK DQMK ' ), ,) 8 ' XUQJ
KH Z RINHG Z VK VIKH ,&,&, JWRXS 1Q SURMIFWILQDQFH DV Z H®DV Z RINIQJ FDSWVDO
ILQDQFH + H Z DV SDUARI VIKH \P DEDMDP  VIKDWWHWKS &, &, %DON LQ +H T XD LHG DV

&KHP LFDO( QJIQHHUILRP ,QGLDQ ,QWIXWA Rl 7THFKQR®RI\ ,,7 1HZ ' HELLQ DQG
REVDLOHG D 3RW\* LDGXDW' IS&P D 1Q 0 DQDIJHP HQW3*' 0 IWRP ,QGLDQ , QWX RI
0 DQDIHP HQW,,0 %DQJ DRWH LQ

7RGG * DUQHU LV VMH ' WHFVRU RI &IMHV ) RUWMWV DQG : 5,8/ 1 DVXUDO , QI IDWAKFWXUH
,QMDWYH Z KHUH KH GIDGVD P XGIGLMFLSQODY WDP Z MK DP MMRQ VIR EHWHUFRQVHUH

P DQDJH DQG IHWRWH IRHW Z RINIQJ @QGWFDSHY XUEDQ JUHHQ LQIIDWAKFWIWH DQG
RVKHU QDVXUDO HFRAMMP V ,Q KLV (R®!I 7RGG LV UVSROVE®! IRU RYHWDE MADWAI\

GDGHUKLS P DQDIHP HQW SDWQHUKLISV DQG IXQGUDIMQJ 1RUVKHH LQMDYHY 7RGG
GUHFW &MHV ) RWW Z KIFK SIRYIGHV MFKQLFDOVXSSRUMRU ~ FIIHV ILRP  DIRXQG
VKH Z RUG VR LQYHMMOQ VKHLULQQHUIRUAVY VIXFK DV FIW WHHV XUEDQ SDUNV DQG J IHHQ
LQIIDVAKFWH  QHDLE\ IRIHW \XFK DV Z DWUKHGY DQG IDWDZ D\ IRUHW VXFK DV
WRSLFDOIRUHW 1Q WMH $P DJRQ &RQIR %DMQ DQG 6( $MD 7RGG FRRUGLQDVAV D
QHVEZ RN Rl H SHUV DQG SDUAHWY Z KR SWRYIGH FIMHV Z IV VIAFKQIEDODWWIDQFH VR
D@ Q GRFDOSRAFIHY FRQGXPWNQRZ ®IGJ H H FKDQJ H DQG SHHUVR SHHUGBIDUQIQJ DFFHW
ILODQFLQJ IRU SIRMFWIP SGP HQVIMRQ DQG WIVH DZ DUHQHW RI VKH YDOXH Rl QDVXUH
DP RQJ FIW JRYHWQP HQW DQG XWEDQ UHMGHOW 7RGG DOR GDGV : 5,8 1 DWUWDO
,QUDVAKFWWH ,QMDMEH Z KLFK Z RUNV VR VFDB! XS QDWIH EDVHG VROMRQV |RUZ DvU
FQP D DQG GLVDWHU UW P MODMRQ WKWRXJIK SURMIFW GHYHBRSP HQW HFRQRP LF
DODOMY DQG 1LODQFLQI VADWAT LHV + LV WIDP  Z RUINV FGRVHO Z MK NH GHFIMRQ P DNHWY/

VXFK DV XVUIMHV LQYHWRWY DQG RFDODQG QDRQDOJ RYHWDP HOW VR ILODQFH J UHHQ
LQIIDVMAKFWH SLERWOQQRYDWYH SURMIFW DQG VFD®! VXFFHWM XCDSSURDFKHV




' U 6RILD %DEDQRYD LV VKH &72 DQG FRIRXQGHU Rl $TXDF\FO DQG ®DGV ViKH
IOWAGLFLISAODY WDP Rl HQJ LQHHY UHVHDUFKHWY DQG i WP RSHIDMRQ SHURQQHO
FRQGXFWQRJ GHYH®RSP HQW DQG RSHUMRQ Rl ELRQRILIFDO HBIFWRFKHP LFDO DQG
ELRHGIFWRFKHP LEDO A WP V IRU Z DWWZ DWAU WHDVP HQW DQG SXUIIFDMRQ ' U
Y%DEDQRYD KRGV D 3K' 1Q ,QRUDQIF &KHP MM ( BIFAWRFKHP MM DQG DQ 0 6 1Q
2 L DQIF DQG $ QDOVFDO&KHP MM DQG 0 HDVXUHP HQW6 FLHQFH LQ &KHP MM 6KH KDV D
EWRDG H SHWMH DQG H SHUHQFH lQ DQDOWFDO FKHP MM HOIFWRFKHP LMAY
EIRFKHP MM P LIFLRELIRGRI\ DQG P DWAUDOVFLHQFH + HUUHVHDUFK LOWAUHMAY DUH | RFXVHG
IQ ERHBFAMRGDDOMY DV D NH  FRP SROHOW 1Q WH GHYHRSP HOQW Rl
ELRHOIPWRFKHP LFDO WP V IRU  Z DWHZ DWAU WHDVP HQW HQHU\  KDUYHWAQJ
HQYILRQP HQVDODQG ELRVHOMQJ DSSTFDVRQV DQG DV P RQVRUQI A WP V RI KXP DQ
KHDOK 6KH LVDQ IQYHQVRURI  SDVAQWDSSTFDVMRQV QIQH RI Z KIFK KDYH EHHQ DAXHG
6KH LV D WHFLSIHQWRI 67&810 ,QQRYDMRQ $Z DUG DQG WHFRIQ HG DV

: RP DQRI ,QIOXHQFH LQ ( QI LQHHUQJ ' U %DEDQRYDB/ UHVHDUFK DQG GHYHARSP HQWZ RWN
KDVUHVXOMG 1Q  MRXUQDOSXEQFDVMRQV DQG RQH ERRN FKDSWAU

- RV« &DWAR LVVKH &( 2 DQG &R ) RXQGHURI $ GYDQFHG : DWAU7HWAQJ DQ2 [ IRWG EDVHG

WIDUXS Z RINIQJ Z IV FXWAQJ HGJ H HBIFWRFKHP MAI DQG $, VR GHYH®RS GHFHQWDA HG

Z DWAUT XDOW WMAQJ DQG DQDOVIFVVRRY + H LV DOR KH SUHMMGHQWDQG &R ) RXQGHURI

VKH &HQWDO$ P HUFDQ <RXVK 3DUIDP HQWMRU: DWUZ KIFK MXQFKHG HDUDHUVKLY \ HDU
DQG LV DIP 1QJ VR FRQQHFVWIKH UHJ [RQ Z MK VIKH LOWAUQDVMRQDOZ DVIAUVHFVRU + H KDV D

EDFNJ LIRXQG 1Q DQDOVFDOFKHP MMM DQG $, DQG KR@V DQ 0 6F 1Q : DVIAU 6 FIHQFH

3RO 0 DQDIHP HOQWWRP ViKH 8 QLYHWMW RI 2 [ IRUG DQ $P HUFDQ &KHP LFDO6RFLHW

FHUAILHG EDFKH®RW/ILQ &KHP MM DQG LVDQDXP RI ViKH 8 QMAG : RUIB &R HV %RWD 1Q

* XDVI#P DI KH KDV @QYHG DQG Z RUINHG LQ ILYH FRXQWIHV IQFOXGLQJ ,QGID %] LOVKH 8 6

DQG WKH 8. Z MK RWDQJ DMRQV VXFK DV VKH ,QWAUDDVRQDO: DVifU 0 DQDJHP HQW
QWIXWW DQG 81 ( 3 WKRXJK WH : RU : DWAU4 XDOW $ @DQFH + LV DUIHDV Rl GRP DIQ

DUH 1Q WWFKQR®RJ\ | RUGHFHQWDA HG Z DWAUT XDAW P RQIVRUQJ Z IV D SDUAEX@UIRFXV
RQKHDY\ P HVXY 3) $V ( FRQDQG HP HU HOWSR@X\VDQW

6KDXU D &KDXKDQ LV DQ DUFKIVAFW XLUEDQIMA  J UHHQ EXLABIQJ SURIHWMRQDOEDVHG LQ
1HZ ' HEL +H FXUHQW® VHWYHV DV / RFDO3DWZ D\V ) HIRZ 1Q WH 8 QWG 1 DURQ\B
6XWILQDE®!' HYHBRSP HOWSROXMIRQV 1 HVE RN DQG SIHYIRXVO® HQJ DJ HG 1Q ,QGLD 6P DWW
&MHV 0 DMRQ 0 IQMM Rl +RXMQJ  8LEDQ $IIDILY ,QGID +H LV DQ $FFUHGIWG
3WRIHWMRQDOZ MK ViKH ,QGIDQ 8 6 * LHHQ %XI@BIQ) &RXQFLY ' & DQ ,QWAUDMRQDO
0 HARSROQ) HARZ 0 DGUG DP HP EHURI ,QWALQDMRQDOSRFLHW RI &IW 5 HJ LRQDO
3MQQHY +DIXH 6KDXU D LV UHFISIHOWRI KKH ,62 &$53 6\XGHQWS Z DUG $EX ' KDEL
8QI$7$ $Z DG IRU YHVWS3RMFWIQ : HW  B6RXW $MD 5HIIRQ DQG 6DIQW* REDIQ
1 DARQDOBFKRMUKILS + H KDV SUHYIRXMD LHSUHVHOWAG ,QGID DWMKH $* 25% 3$80 0 (
$Z DUBV KH@ DWVIKH * HUP DQ 8 QLYHUMW LQ &DUR DQG HSUHVHOWAG KLV 8 QLYHWAW DW
J@®REDO IRKP V VXFK DV 5,% 3UHVGHQW 0 HGDY /RQGRQ : MK SWRIHVMRQDO
H SHUHQFH LQ SDQ 6RXVK $MD SIRMFW |RU JREDOXLEDQ GHYH®RSP HQWILLP V DQG
* RYHUDP HQWR! ,QGLD 6KDXU D IV FRQFHUDHG Z VK VIKH Z LGHQIQJ J DS EHVE HHQ VIKH VRS
GRZ Q EXIOVHQYILRQP HOWIQMDWYHY ~ VKH JIRXQG LHDAW RI VKH FIV] HQV 1Q ViKH
FROWP SRWDU FIW + HLVDWHAP SVIQJ VR EUGJI HVIKLYJ DS VKLRXJ K KLV LQVIAS UVMRQVRI
& LEDQ 2 SHQ 6RXUFHBARFDA DMRQRI WMH 8 1 $JHQGDB

,@DV0 DFKDUDV LV D Z DVHUUHVRXUFHV HQJ LOHHUI RFXVHG RQ XUWEDQ Z DVIMUP DQDJ HP HQW
DQG I®RRG SIRWFMIRQ +H KR@V D 0 6F LQ : DWU 0 DQDIHP HOWIWRP 78 ' HOW
1 HVKHUDQGY + LV LOWMUIHW LIOFXGH FAQP DV DGDSVIMRQ VWDV IHV LHI DUGLQJ |RRGV
GURXJKW DQG XLEDQ KHDWMDQG 8+, +LV0 6F WKHVY Z DV DERXVWWKH YX@HDELOWV RI
FIMHV VR JIRXQGZ DWAU GIRXJKW +H LV H SHUHQFHG LQ K\ GIR®RJLFDOP RGH@QJ RQ
3\ VKRQ DQG ®RYHV GIDWIQJ DERXWGDVID VFLHQFH + LV FXUHQWS RMMIRQ LV DERXWHP RWA
VHOMQJ DQG W DUMDWP 1QJ KLV GXVIHV LOFXXGH VPNV VR RSVIP 1] H VKH SHURWP DQFH RI
DJ UFXOXIDOIHGBV + H LV DOAR D SDWRQDW HOWXMDWVRI * HRJ WDSKLFDO,QIRWP DMRQ
6\WHP V 1VDQ DFVIYH P HP EHURI J DMFNH FKDQIHFRP  + H QRYHV YRXQWHUQJ DQG
FROMEXVMVWR : DVMU<RXWIK 1 VX RIN DQG : DVAU<RXVK 3DUWIDP HOWRI : DVMU : <3:
R SIRMFWYX@QHWDE® FRP P XQMHVIWRP H WHP HF@P D HYHQW




1 INKLO6DQNI\ 6KDK LV D 5 HHDUFKHU $ UFKIMAFWDQG 8 LEDQ ' HMJ QHU + LV UHVHDUFK
QMW DH 1Q XWEDQ GHWIQ LQGLIHQRXV WXGLHV XWEDQMP Rl +LP DD\ DQ
VHMBP HOW DJWR HFR®RJ\ KHUWDIH FROWMHUMMRQ VXWRIQDE®! GH GHYHRSP HQW
JHQGHUMAXGLHV FRP P XQIW SDUAFLSDMRQ DQG HDUA DUFKIVFVXUH + H Z DV SUIHYLRX\O®
DWRFLDWAG Z VK ViKH 6P DUARIMHV 0 DMMRQ 0 LOMM RI + RXMQJ DQG 8 LEDQ $ 11DIUDV DQ
,QGID 6P DUV&IMHV ) HIRZ ~ GHYH®RSHG 8 LEDQ : DVWifU 5 HMAHQFH 3MWRWP  IRU VIKH
6P DUN&IW 6XUDW3 URUVR VMDWKH Z DV D 1 DI DU1 DGL5 HVHDUFK ) HARZ  Z IV 3 HRS BB/
5 HVRXUFH &HOWH ' HB&L ,1 D UIHWHDUFK IH@RZ Z VK 691,7 ,1 DQG 6DORWG 8 QLYHUAW
8. ZRWINIQJ RQ,7 ,QGIDQ + HUWBIH3 @VRWP 3 IRMFWDQG D UHVHDUFK |H@RZ DW8 1 ( 6&2
6DKDSHGID Z RINQJ RQ WKH KIWRUE FRWH Rl 6 XUWDW + H Z DV D UHFLSIHOWRI ,62 &$53

DZ DUG IRU KLV JWDGXDARQ WHMY ( FR®RJLFDO8 LEDQ &RP P RQV $XJP HOWQJ
FQP DAF DQG VRFIDO IMAHQFH 6XWDWDQG 6KW D $QDQG DZ DUG IWRP  / DQGVFDSH
) RXQGDVMRQ IRUKLY Z RN 0 LQXVIDH $Q ( P SDWHWE 1 DUDWYH +H S@QV VR Z RN RQ
8 LEDQ: DWU3®Q |IRUVIKH & RDWOFIMHV Rl VKH ,QGLDQ VXEFRQUQHQWDQG IHVHDUFK RQ
GLYHUH DWXHY H SRUQJ P XOLGIVFLS@DY SHGDJIRILFDOIWDP HZ RUNV VR HYROH FR
GDWIQJ SIRFHWHV + H KRGV D 0 DWHALW/LQ 8 LEDQ' HWIQ ILRP ViKH 6FKRRORI 3 MQQLQJ
DQG $ UFKIVAFWUH ' HE&KL ,1

-DWRQ /RSH IV D : $6+ SWIHMRQDO ZIMK RYHU  \HDW Rl H SHUHQFH lQ

HQYLLRQP HQVDOKHDOK DQG FAOP DV FKDQIH DAXHY &XUHQWD VHUMQJ DV WKH ' HSXW

' WHFVRU R WH O LGHIQQIXP  : DWAU $@DQFH KH EUQIV H VOWYH LOWAUQDVMRQDO
GHYH®RSP HQWH SHWIMH DQG D VWRQJ FRP P V@ HQWVR DGYDQFIQJ Z DVAU LQMDYHV

-DVRQ RYHUHHV SWIRIWDP V 1Q . HQ\D DQG ( WKIRSID Z KIB DOR GUYIQJ NOQRZ BIGJH

P DQDIHP HOWHIIRW 1 RDE® KH SM\ HG D FUKFLDOWR®! DV DQ $ GYLMRUZ VK 6DYH VIKH
&KIGBUHQ GDGIQI SWRIWDP P IQJ WDWAI\ IRU: $6+ DQG LQIHFMRQ SWHYHQVMRQ DQG
FROWRO 1Q KHDOKFDUH IDFLOMHV DFLIRW P XOIS®I FRXQWIHV : MK &DWRAOF 5HIHI

BHUMFHV KH WXSHUVHG WH FUHDWRQ RI \XWDIQDE®! : $6+ |IDFIOMHV 1Q VFKRRY

SURUV] LQJ (RQJ WP P DIQWAQDQFH DQG XVDELOW $V DQ XUEDQ VDQVIMRQ VSHFLDOMW
ZIVK 2[IDP * HDWY%IMIQ KH HWDE@KHG SXEQF SUYDW SDUHUKLSY IRU XUEDQ

SXEQF \DQWIMRQ DGP LQMAMDMRQ - DVRQ VSHFLDA HV LQ FAP DA FKDQJH DGDSVIMRQ

. $6+ KHDOK A WP V VWAHQIWHQIQJ VRFLDO EHKDYIRU FKDQIH KXP DQ FHQOWAHG

GHVWJQ DQG P RQVRUQJ HYDXDMRQ DQG GDWQIQI + LV H WIQWYH H SHUHQFH LQ / DWQ
$P HUFD 6XE 6DKDWDQ $1UFD DQG 6RXVKHDW\S VD KDV DARZ HG KIP VR EXIA5 \WURQJ

IHOMRQWKISY Z WK GLYHUH WIDNHKRGHWY - DVRQ HP DIQV GHGLFDWAG VR SURIHWIRQDO
JWIRZ VK DQG FROUDXRXM® VHHNV RSSRUXQIMHY VR H SDQG KLV NQRZ ®IGIJH DQG

H SHUAH

0 DWWR' D@8 P LFR LV DQ IQWHSHQHXUDQG D SIRIHWIRQDOZ MK P RIHWDQ  \ HDW/RI
H SHUHQFH 1Q Z DWAU UHWRXWFHV DQDOMY +H KR@V D 3K 1Q HQYLLRQP HQVDO
HQJ LOHHUQJ Z IMK D VSHFLDA DVMRQ LQ K\ GLRRJI\ RQ P RXQVDLQ HQYLLRQP HQW + H KDV
DXWKRUHG SXEQFDVRQV LQ VFLHQWILE NRXLQDY DQG KDV FRQWUEXVHG VR WH GHYHBRSP HQW
Rl K\ GLIR®J IFDCP RGHY LQ VIKH LOWAUDDVIRQDCFRP P XQIW ,Q KHIRXQGHG 0 RE\ * ,6
DQG Z RQ QXP HIRXVDZ DUGVIQ WIDUNVXS FRP SHAMRQV DFKIHYIQJ VXFFHWLQ KH :  DViAU
(QHU\ DQG 6SDFH VHRVRY/ ,Q WHFHQWA HDW KH @XQFKHG VKH : DVAUBGH SURMIFW D
VRIVE DIH MWHP FDSDE®! Rl SWHGIFWQJ Z DWAU IQIRZV FXUHQWD XWHG 1Q ViKH
+\ GURSRZ HUDQG 8 VUIMHV VHFVRUIRUZ DWAUVXSSO® SMQQIQJ

- RKDQQHV: DJ QHULY D GRFVRUDOUHVHDUFKHU DWMKH 8 QLYHUWW RI 2 [ IRWG + LV UHVHDUFK
H DP LOQHV WWH SD\ P HQWEHKDYIRXW Rl UXUDOZ DVAU XVHY LQ VXE 6DKDUDQ $IUFD + LV
ILH@G EDVHG WXG\ IRFXVHV RQ SRAF\ LWXHV IQIRWP 1QJ KRZ XWOXVHY SD\ IRUZ DViAU
DFLRW VHIFH GHOYHY P RGH® SD\ P HQWP HWKRGV DQG LOIIDVAKFWIH WSHY XMQJ
ERWK TXDOVMKYH DQG TXDOWDMYH P HWMRGV +1V ZRW FRQWEXWV VR J®&EDO
NQRZ ®IGJH RQ SHURWP DQFH EDVHG P RGHY IRU SURIHWRQDO UXWDO Z DVIAU VHUYLFHV
- RKDQQHV UHVHDUFK LV SDUMRI VIKH 1 (: $9( SWRMIFWD 0 DUH 6NGRGRZ WD &XUH
,QORYDVIVH 7WDIQIQJ 1 HVE RN ®iG E\ 9 UM 8 QLYHWMAWS P WAWGDP 3 URUVR NRLOLQJ KLV
3K' SWRIWP -RKDQQHV Z RINHG IRUIRXU\ HDW DV D SROF\ DGYIVRURQ EHKD® RI ViKH
* HP DQ ' HYH®RSP HQW&RRSHUMRQ * ,= IRUWKH VXWBLQDE®! GHYH®RSP HOWRI VKH
Z DWUDQG VDQIIMRQ VHFVRULQ 0 D@ + LVZ RWN IRFXVHG P DIQ® RQ VHFVRUWHHUQJ SLR
SRRUWHI X@MRQ DQG SHURWP DQFHP RQWRUQJ P HFKDQIVP VDVZ H@DVGUQNIQJ Z DVWAU
TXDAW




