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2 YHUVKH \ HDW/ Z H KDYH KDG ViKH SUYLGW H RI Z VQHWIQJ VKH

WDQVIRWP DVIRQ RI RXU) HGRZ VILRP  MQLRUVFKRDU/ VR LQI X HQUDOBIDGHW/ LQ
VKHIWWVFKRRY DJ HQFLHV DQG FRP P XQMHV $VZ H FHOIEWDW VKH VK
DQQLYHUDU RI VKH - 3% ( QYLLRQP HQVDO+ HDAK ) HARZ VKLS 3WRJWDP  Z H DWH
VIKUGBIG VR VKDUH VRP H RI VIKH P LIWRQHV VIKDWK DYH VK DSHG RXUNRX URH

DQG VR WHIGIFWRQ D GHFDGH RI UHP DINDE ® DFKLHYHP HQW

$VZ H®RRN DKHDG Z H DWH H[ FWAG VR Z WVQHW VKH FROVIQXHG DFKLHYHP HQW
Rl RXU) HIRZ V DQG KRZ VKHLUFDUHHW/ HP DLQ WHMDGI DVWMQ XSKRGBLQJ VIKH
SUQFIS®IVRI IDLLOHW HTXIW DQG MWEH : H KDYH QR GRXEWK DWW HLU
FROWIE XVIRQV Z L@ X WK HUHBIYDVA VIKH SLRJ LDP B/ B4 DF\ DQG EUQJ
LOQRYDVIYH VROXVIRQV VR VIKH SUHWIQJ FKDEBIQJ HV Rl KHDAK HT XIW DQG
HQYLLRQP HQVDOMMFH

7R DARXUVXSSRUML/ SDUADHY/ DQG FRP P XQIW P HP EHW/ VIKDQN \ RX IRU
\ RXUXQZ DYHUQJ FRP P VP HOWDQG IRUZ DOILQJ VKLY NRXLDH\ Z LVIK XV

P DNLQJ VKHVH DFKLHYHP HQW SRWIE®! 7RJ HVKHUZ H KDYH FRQWIE XWHAG VR
FXQWDVQJ D QHZ JHQHWDMRQ RI P RGHUD HOYLLRQP HOVIDOK HDOK VFKRMW/
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( WDE@QKHG LQ 7KH - 3% ( QYLLRQP HQVIDO+ HDOK ) HARZ \KLS Z DV
GHYH®RSHG LQ LHVSRQWH VR VKH XU HOWQHHG IRUD QHZ LQVALGLVFLS@QDU J LRXS
RI \RXQJ HQYLLRQP HQVDOKHDOK GIDGHW/ 7KH ) HARZ KIS DIP V VR DGYDQFH VKH
FDWHHW/ RI MQLRUIDFXQV ILRP  LOWIMMIRQV DFLRW\VIKH 8 6 Z KRVH UHVHDUFK

H[ DP LOHV VKH LQIOXHQFH Rl ERVK VKH VRFLDODQG HQYLLRQP HQVIDOGHWALP LQDQW
Rl KHDOK LQ XQGHU IHVRXUFHG FRP P XQMHV 8 QLT XH VR VKH SLRJ WDP LV VIiKH
LOFOXMRQ Rl VHQLRUWHVHDUFK VFLHQWAMW Z KR DUH HQJ DJ HG LQ LHVHDUFK  SRAF\
DQG SWFWFH DWYDURXYV | HGHWDODI HQFLHV 7KLY VKDUHG SDUWAHUKLS DP RQJ
DFDGHP LF DQG DJ HQF\ ) H@RZ V VHUYHV DV D FDVIDO \WM RULQQRYDVYH UHVHDUFK

VK DWHVS RQGV VR VIKH KHD@K FKD@HQJ HV LQ VKH FRP P XQVIHV VIKH\ VHUYH

n (;a ‘Jn rrF

2P/ [ 2H8 Yy /S::P SHU)2® 2 P: :80 &2 Z KR FRQGXFW
UHWHDUFK 1Q Z VK FRP P XQIVIHV VKDWQRWRQ® SIRGXFHV

NQRZ ®GJ H DERXWKH VRFLDODQG HQYLLRQP HQVIDOI DFVRWY VIKDW
LQIXHQFH KHDOK EXWDOR GIDGV VR LQFIHDMQJ KHDOK HT X1W

8§82y Hi1S: PH U S:p®2u: uS28@1 §P: VKDWFDQ RSHQ
QHZ @QHVRI LQYHWIWI DVIRQ DQG RSSRUXQIVIHV ) HORZ V DWH
HQFRXWDJ HG VR VIDNH DQ DFVIRQ WHVHDUFK DS SWRDFK VIKDWFDQ
[QIRWPP SR@F\ DQG SWFWFHV BIDGLQJ VR D VXWDLQHG FKDQJH LQ
KHDOK HT X1W

PE® Sy PH®PR 8P & S20 pH 20 RI IDFXQV DQG UHVHDUFK
VFLHOQMW DFLIRW VKH 8 6 Z IViK GLYHUH GLVFLS@QHV H[ SHUHQFHV
DQG H SHWAMH VIR DGGUHW HQYLLRQP HQVIDOKHDAK FKD@HQJ HV
EHWWRQOHG ILRP P XAS® SHW/SHFIYHV

X hp: HP HZu  unHBPu p2SH Rl HQYLLRQP HQVIDOK HDAK
GIDGHV/ E\ GHYH®RSLQJ D K\ EUG WIHWHDUFK | IH@ VIKDWE GIQGV
GLMFLS@OQHV LQ RUIGHUWR H DP LOH VKH VRFLDODQG HQYLLRQP HQVIDO
| DFVRW VIKDWDI | HFWK HDOW HT X1IW
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2 XU) HA@RZ V IHS IHVHQWD GLYHUH WDQJ H RI 1 IH@GV VXFK DV $ QUKLRSR®RJ\

( SIGHP IR®RJ\ ( QYLLRQP HQVDO( QJ LOHHUQJ ( QYLLRQP HQVDO({ FRQRP LFV
3V FKR®J\ DQG 8 LEDQ 3 MQQLAQJ

0525 | S2up21 S§Pdb
) H@RZ V DWIH HDWO FDWHHUIDFX@V 1Q VKHLUILWMDS SRIQW? HQWSHURG | LHT XHQV®
Z RINIQJ LQ FRP P XQIW EDWHG WIHVHDUFK DQG FRP P WG VR VFKRMUKILS

FUHDWYIW DQG LQQRYDVIYH LGHDV DIP HG DWP M0 DQJ HQYILRQP HQVIDODQG VRFLDO
KHDOK GLVS DUMHV

| p®U2S6 Py 8o! &bl 2SH 2

8 QLT XH VR RXUSIRI WDP LV ViKH LOFOXMRQ Rl VHQLRUWHVHDUFK. \FLHQWAMW | LRP

| HGHWDODJ HQFLHV Z KR DAKRXJ K QRWH@I LE® IRUIXQGLQJ SDWFLSDWM LQ
VDIQLQJ SWRI WP VDQG FRP S®IP HQWHWHDUFK SIRMIFWGHYHE®RSP HQW$ GRQJ
Z VK ViKH IDFXQV ) HEGRZ V VKH\ IRWP D YDOXDE B FRADE RUDVIYH QHVE RN
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Rl 1 DVYH $ P HUFDQ 6\XGLHV DWVKH 8 QLYHUAW RI 0 RQVDQD $ FAQLFDO

SV FKR@RJ IMAE\ WDIQLQJ KHUZ RWN IRFXVHV RQ P HQVIDOK HDOK GLVSDUMIHV SRW/
WDXP DVE WUHW DQG HQYLLRQP HQVDOSXE@F KHDAOK Z WKLQ $ P HUFDQ ,QGLDQ
FRP P XQMHV

R p&E P2H &RKRUA, ) HERZ LVDQ $P HUFDQ ,QGLDQ 3 LRIHWRUDQG &KDLU
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:Shg§ 0 hRR y p HSORuSHZ | p®d i ) $QQH KDV WJ QULFDQV® FRQWIE XVWHG
VR DGYDQFLQJ ( QYLLRQP HQVWIO3 XEQF + HDAOK |IRU$ P HUFDQ ,QGLDQ DQG $ MWD
1 DWYH FRP P XQIMIHV 7KH IH@RZ WKLS HQDE ®IG KHUVR GHHSHQ KHUH[ SHUMH LQ
HQYLLRQP HQVDOWFIHQFH LQVHUDDVRQDOKHDAK DQG WFLHQFH FRP P XQLFDVRQ
Z KL® IRWHUQJ LOWALGLVFLISA@QDY FRADE RIDMRQV + HUP HGLD FRQWIE XVIRQV DQG
VFKRMUKLS FROIQXH VR P SDFWQGL) HQRXV SXE@F KHDOK HQKDQFLQJ ERVK
DFDGHP LF DQG FRP P XQIW RXWHDFK

RX RmY RA2

&RP 1QJ ILRP D FKDABIQJLQJ EDFNJ (R XQG
RQ DQ ,QGLDQ UHVHUYDMRQ $ QQIH IR YOG WKKH
H SHUHQFH RI EHIQJ D) HARZ HQJ DI LQJ
WDQVRUP DVYH DQG LOVSLUQJ

7KH IH@RZ \KLS DARZ HG KHUVR DA Q KHU
VFLHQWILE DQG SHWRQDOYDXXHV

HP SKDM] LQJ HT XIW KHDOK DQG ViKH
LOWAWHFVRQ RI FX@XUH DQG HQYLLRQP HQW
$VD 1 DAYH SHURQ KH IHHY SUYIG HG \R
UHS UHVHQWK IMRUFD® XQGHUHS UHVHOWAG
YRIEHVLQ DFDGHP 1D B pé§ P2HDQG/DUW &DP SEH®
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P HP EHWRI VKH GIDGHUKILS WDP

D _H DWH H FIWHAG VR Z MDHW VIKH FROVIOXHG DEKIHYHP HOW

Rl RXU) H@RZ V DQG KRZ VKHIUFDWHHWY/ UHP DLQ WHDGI DWMQ

XSKR®GIQJ ViKH SUQFIS®IV RI IDULOHW HT XIW DQG MWIFH
H KDYH QR GRXEWK DVWWKHIUFRQWIE XVIRQV Z LI XWAKHU

HAYDVIA VIKH SWRJ WDP B/ ®1J DF\ DQG EUQJ LOORYDVIYH

VROMRQV VR VKH SIHWQJ FKDMQJ HV Rl KHDOK HT XIW

DQG HQYILROQP HOVIDOMWIFH E

- DFN 6 SHQJ ®U ) RXQGLQJ ' LWHFVRRU

1(

AU | u® i : o8 §2 P2Sy X HSHhp

7KH -3%) RXQGDVIRQ DQG IW BIDGHUKIS WIDP EHJ DQ GHYH®RSIQJ D
SWRSRVDORUD SWRJWDP  GHW.J QHG VR DGYDQFH VIKH FDUHHW/ R

FRP SDWIRQDW DQG VRFLD@ DZ DUH MQLRUIDFX@V DQG | HGHWDODJ HQF\
UHVHDUFK VFLHQWMW | RFXVHG RQ VRONQJ FRP S®f HQYLLRQP HQVIDOK HDOK
SWRE®PP V

AAAA

X SPPP2Soy SHb Sy y b SH | Si

7KH VHBIFVIRQ SWRFHW [RUD ) HIRZ

LOYRO'HV QRP LODURQV IR@RZ HG E\ DO

DSSQFDVIRQ LOYIVDVMRQ | RUVHBIFWAG

ORP IOHHV DQG LOWAIHZ V IRUFKRVHO

DSS@EDOW 7KH LODXJ XUDOQDARQDO

ORP IODVIRQ FD@IRU) HARZ VZ DV IXHG 1Q
6 HBIFHIG ORP [OHHV Z HUH LOYIVIAG VR

) T DSS® DQG VKRVH FKRVHO Z HUH LOYIVIAG VR

H DQ2bRG) S0 ®Sy ol BY sy 58 GlyHUAW IRUD GD\ Rl

LOAUNHZ V
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2 Q2 FVREHU WV VIKH LQDXJ XWDO
FRKRUARI QLOH DWIWIDQWS LRI HWRWY/
DQG VIKUHH LHVHDUFK VFLHQWWMW | LRP
JRYHWQP HQWDJ HQFLHV Z DV

RIILFID@ DQQRXQFHG ) H@RZ VP HW
DWWKHLUILUMZ RINVKRS KH@ DW

+ DUYDUG 8 QLYHWW 1Q 1 RYHP EHU

+ DUYDUWG ) DFXQVDQG! @ 2HX) HRZ VDWIKH W
. RUNWKRS KH@ DW+ DUYDUG 8 QLYHUAW YRWRQ 0 $

AAAA  ITERHwbPbPa 20:0 /(!d&y SHI! @S PuS ® X ®Pu P: RuSdd
$IJHQF\ YH@RZ 2Hi/ @S Buw 20 IWRP 12$$ VRRN VKH ®IDG DQG
RW DQL] HG RXUIIWMP IQIEZ RINVKRS 1Q 6HDW® : $ 7KLV HYHQW
VS DUINHG LQVAUHWMQ GLYHUH VRSIFV DQG EHFDP H RQH RI ILYH IRFXVHG
P LQL Z RINVKRSV VKDWH[ SDQGHG ViKH SWRJ WDP B/ VFRSH
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| $8EEHY: TKH ) HARZ \KLS IXQGHG
D FXWIQJ HGJ H HQYLLRQP HQWVIDO

P ROQWVRUQJ MERWVRY DWWKH

8 QLYHUAW RI 0 HP SKLV IXWKHU
HODE @QJ DGYDQFHG LHVHDUFK
WDIOIQJ DQG GDVD FRAHFVIRQ

FDS DE LAMHV XQGHUWKH GUHFWRQ RI
| @P 2 P hES 7KLVLVVKH ILDMRI
VHYHUWDO DFLOMHV | XQGHG

| @P 2 D hiS GILHFWVKH ( QYILRQP HQWO
+ HDOK / DERUDVRY  Z KIFK [VHT XISSHG

Z W Wi Rl VWKH DUIAIQWAKP HOW IRU
HQYLLRQP HQVIXCK HDOK UHVHDUFK

3% (19,5210 (17$/ +($/7+ 3%+ (
Y(//2: 6+,3 352*58$0

>G6$9S)6°'TT$ +2



(< 0,/ (6721(6

AAAC 1 p@ i : 2pu8P2u | p®U2SH i S2@:
7KH) H@RZ V EHJ DQ WHFHLYLQJ THGHWDODZ DUWGV IWRP  DJ HQFLHV VXFK DV
VKH1,(+6 (3% DQG+8' P DINIQJ DWJQULEDQWP LBMRQH VKDW
RSHOHG QHZ UHVHDUFK RS SRUMKQUAHV

AAAC (phué /Yy p H T HIu X Hub2SHI®2 8P LO hE2 § p HS6w ®uo |
RUSHZ S ® a pdll pb b
&RADERWDVYH Z RINDP RQJ &P /1 &@H ) B uE P2H
| @2bH> S| PEu2 DQG RUgH 2, thu2S tHVXAOWG LQ VKH FLHDMRQ RI D
UHVHDUFK [WDP HZ RIN VR WXG\ VIKH LQVHUFRQQHFVIRQV EHVE. HHQ VRFLDO
DQG HQYLLRQP HQVIDOMWUHWRL DWYDURXYV @ H WIDJ HY DQG VIKHLU@RQJ
VALP P SDFW RQ KHDAOK

AAE | ®BH 0 §P' e BuU® ®P2P D HZU | p&d i : OB
2525 a4 odu SXEQWHG ) IDFIMVWP  &RUBRWDWA %RGLHYV DQG &KHP LFDO
%RQGV Z KIFK J DUQHWHG RXWAIDQGLQJ WHYIHZ V DFLIRW DFDGHP LF
NRX LRD DQG HDURHG VKH SUIHWAO LRXV' LDQH ) RUA VIKH 3 U] H IRUIHP LQLWY
Z RWN LQ VKH 6 RFLDO6 VX GLHV RI 6 FIHQFH

AAE

mSP 8§ 1! @ 2HX
7KH SWRJ WDP

H SDQGHG Z VK LW
VHFRQG FRKRWV

FRP SUMQJ ) H@RZ V
IQFOXXGLQJ ) DFXQV

) HORZ VDQG  $JHQF\
) HORZ V UHIBIFVIQJ VIKH

JRZ 1QJ LOVHIHWADQG
P SDFWRI VKH

SURIWDP /HDGHUKIS WDP DQG! @ 2HXX) HIRZ VDVWKHIU WV ) HERZ \KLS
: RUINWKRS KHG DW+ DUYDLG 8 QLYHUAW YRWRQ 0 $
AAE X H ®PsH 1! &b 28Hhu S ®2/ p§Bo§2 iuSHI P ®P P

7KH SWRIWP EHJILQ VR RITHUIXQGV IRU6 SHFLDO3 LRMFW DQG IRU) H@RZ V
VIR FRM@DE RWWA VIRI HWKHUDFLRW FRKRUNV RQ XQLT XH SURMIFW DQG
SWIRMIFW |RUS LARWGDVID

$SODH + $ 2 $SSOMRQ $ $ )XU& + YHTRXUMS . XE]DOW / $Q , QI LDWIG
6RFIR ( QYILRQP HQWDO RGHCRI + HDOK : HOYHIQJ D &RQFHSWDO) WP HZ RUN ( [ SRUQJ WH - RIQW
&ROWEXWRQ R ( QYLLRQP HQVIBXDQG 6RFLD( [ SRVXUHVVR + HDOK DQG ' IMHDVH 2 YHUWKH / LIH 6SDQ
&XUHQW QYILRQP HQVIDO+ HDOM 5 HSRUV

:\@H6 $ ) IDFPMYVP & RIS RUDVWA %RGIHV DQG &KHP IEFDOVRQGY ' XNH 8 QLYHWMW 3 IHW
KW8BV GRLRU MFW \Q
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%\ VKH ) HORZ \KLS KDG VXSSRUMG VKH SXEQFDURQ Rl SHHU
WHYIHZ HG SDSHUW/ DFFXP XMWRJ RYHU FLVDVIRQV DQG VKRXVDQGV R
YIHZV ZIMK  DGGIMRQDOSDSHW LQ SWRJ LHW

AAAA

AHI p® i 82y HI®H I P©H82 Tp:: 2
M p&® P2HZ DVSWRP RWG VR ) X@

3 LIRIHWRUDWKH 8 QLYHUUW RI 0 RQVIDQDB/

6FKRRORI 3 XEQ@F DQG &RP P XQIW

+ HDOK 6 FLHQFHV' HSDU®P HQWP DWNIQJ D

\LJ QU LFDQWS LRIHWIRQDOP  LBMWVIRQH

Z IVKIQ VKH ) HARZ \KILS FRP P XQIW

\ NVAD IHSRUWMUIRU1 35 Vnihb D

|®:H, &pa 2:0/ (PuH HIES ®uy B

,Q LHVSROWH VR VKH &2 9, SDQGHP LF ViKH ) H@RZ \KLS DGDSWHG E\
KRWIQJ LW I LWMWLLYXDOZ RINVKRS HQVXUQJ FROVQXHG HQJ DI HP HQW
DQG FRM@DERWWMRQ DP RQJ ) HARZ V GHVS IV VKH J GRE DOGIMX SVIRQ

X H2 ®P§Hp 1 8S/p2l PH , dPp2p::b

7KH) HA@RZ KIS MXQFKHG LQIRWP DORQMQH VHWRQV |RU) HARZ V VIR
SUHHQWDQG GLVFXW VK HLU@MVWWWWHVHDUFK DQG SXEQFDVIRQV | RWIHUQJ
RQJRIQJ DFDGHP LF H[ FKDQJH

|R:HIp®d i // PHI®H mBWu RS2k ®y b bk HSH

A o02pSy g VRRN SWRIHWIRQDO®IDYH VR VHUYH DVVKH ' HSXW ' LLHFVIRU
IRU( QHU\ -XWIFH DWMKH 8 6 ' HSDWP HQWRI ( QHU\ KL K@ KWMQJ VKH
SWRIWDP V IQIXHQFH RQ QDVIRQDOSRQAF\

| u@® i : h b HIu muS®uU2: @8 AuSy

(S SRp2 S ®uy DQG &Pk /1 &uH  NRIQOHG VKH SWRJ WDP B/
MGIDGHUKILS WDP  EUQJ 1QJ YDOXXDE® H[ SHWAMH DQG SHU/SHFVIYHV VR
VKDSH VIKH ) HERZ WKLS V WUDVWAJ [F GILHFMRQ 7 KHLWFRQWIE XVIRQV
HVSHFLD@ LQ DGGUIHWQJ VRFIDOGHVHLP LODQW Rl KHDOK DUH YLVIDOI RU
DGYDQFLQJ [P SDFWXOWHWHDUFK DQG IRWHUQJ FRMDERWDMRQ Z IVKIQ VKH
SWRJI WP
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