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, P SBDVHG R \KDUH RXU
JIRXS UMHDUFK KL K@ KW
VIGFH RXUOVAQHZ VWU
DP SURXG VR KDYH D YHU
GLYHYH DQG VBBIQMG VHAR
JURXS P HP EHWY Z W P DQ.
WFFHWIXO 3K DQG
SRWERF DOP QL ZKR KDYH
JRH RQ R IQGHQAO
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VIXGHQW JUDGXDAY 1 LRP

69%) $5,

2 YHUWH QW \ HDY 63$) $5, KDV EHHQ EXI®\RQ WH JRDORI FRQAIEEXWD) J URXQGEUHDNQJ
UHVHDUFK DQG VROIQJ P SRUBQASUREBP V 1Q FRP SXWUDUFKIWIPMUH 2 XUJ URXS FXEMUH DQG
P RWDAWRQ KDV EHHQWKCSHG E\ P DQ. IQUSILDARGQDADQG GLYHWH UHVHDUFK FXEMUHV DQG IGHDV
RYHUWH \ HDWY Z KIEK Z HWI VR HQFRXUDJ H DQG QXUMUH WWURXJ K DVIARQ) FRADERUDWYH \WWG
DQG D GLYHWH DQG VBBIOMG VAR SHRSG! WD) DARO 8 DQG Z KIEK KDV FRQWXHG\R ( 7+

© H @R\ IRZ DG VR FROMXIQ) RXUSURGXFWYH DQG [P SDFWKCZ RUN 1Q H SDQEQ) RXU
FR®ERWDARQY DQG DZ D\ V P DQMAQ) D FROMXHG GHEAEDARQ VR WKDUQ) RXU SDMRQ [Q
ERW UAVHDUFK DQG WDFKIQ) JBED® : HKRSH\ RX HQR W1 HAMRQRI RXUGHZ VBMMUDQG
ZHZ RXG @HWR Z MK\ RX DZ RQGGHUXOHQG R \ HDUVHDVRQDQG VLD
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6$) $5, SHHDUFK JURXS FRQGXFW FXWWY HGIH UHVHDUFK DQG HGXFDAWRQ 1Q FRP SX\WU
DUFKMWRMUH ~ FRPSXWY) WWWPV  KDUZDH VXU ERQRPDIFV DG
VRIVZ DIH KDUEZ DH FR GHVIQ 7KH P DRUJ RDAY VR GHWL Q1 XQEDP HQEI® EHWMUFRP SXWD)

DUFKIWIPUHY 2 XUZ RUN VSDQV WH ERXQGDUHY EHVE HHQ DSSTFDARQY M WP V' OQJ XDJ HV

i WP \RIVEDUH FRP SIBLY DQG KDUEZ DH Z MK DUFKIWIPUH DAMH FRUH @ H VBFNBI P DQ\

IXQGDP HQEO MXHV 1Q KUK SHURWP DQFH HQHU\ HIIFIHQR  KDUEZDUH VHEXUW  1DXOV
VROWDQFH SUHGIFVEE®! Vi VWP V' GHSHQGDE®! i VWP V' KDUEZ DUH \RIVE DUH FRRSHUDARQ DQG
JHQRPH DQDOWY : H DIH HVSHFID® H FIWIG DERXWQRYHO IXQGEDP HOQB® VHFXWH DQG
IXQEDP HQE® HIIIEIHQN FRP SXYIMRQ FRP P XQEDARQ DQG P HP RY WRWIDJH SDWDAIP V

5HFHQW [P SDFWXO HOPSBV R WH JURXSY ZRW IQFOGH GDAQ) UHVHDUFK 1OR
PHPRY WRIDJH W WP VDQG QHZ FRP SXWQJ SDWDGLIP V HJ WH GMFRYHY R WH' 5$0

5RZ+DP P HU 5RZ3UHW DQG &ROP @ MME YXQHEIEIMAHY DQG WH GHYHBSP HQVR D
FRP SUHKHQUYH 3URFHWQJ [Q 0 HP RY SDWDGIP
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0 HP RUDGHZ DU
3R 2QKU 0 XV ZDV DZDGEHG WH ,((( &RP SXWU
6 RFIEWY +DU) + * RRGH 0 HP RUDO$Z DG IRU

KLV VHP LQDOFRQMEXVIRQV VR FRP SXVHAUDUFKIVHAFVUH
UWVHDUFK DQG SWDFIFH  HVSHFID® 1Q P HP RU
V\ WHP V' 7KH * RRGH $Z DG IV J LYHQ WR IQELYIGXDY | RU
WHUDFKIHYHP HQW 1Q WH QI RUP DARQ SIRFHWMQJ [ HG
Z KIEK DUH FRQUGHUHG HWHUD Q) B FROQMEXWRQR! WH

WHRY GHVJQ RUWFKQTXH R RAMBQGEQ) I QUIEDQFH RUWH DFFXP XOMRQR! [P SRVBQAFRQAEXWRQY RQ

WHRY RU SWDPWFH RYHU DQ H WIQGHG WP H SHURG 7KH DZ DG KDV EHHQ JLYHQ MGFH DQG \HYHIDO

FRP SXWY SIRGHHY KDYH UHFHIYHG W IQFOGQ) . RQUDG =XVH ( FNHWAO DXFK® 0 DXUEH : IOHV * WDFH

+RSSHUGH P RXUEWD. ( GVIHU IMVADDQG* RWBRQO RRMH

: DIFK YIGHR KL KO KWQJ 3R 2 QXU & RQMEXWRQY_5HDG3 R 2 QXU 6\VIWP HOW

/ HDUQ DERXVWKH* RRGH$Z DG DQG IW UHFISIHOWV

" M) XIVKHG$ WALDRVS Z DUG
IRUBD&5$0 DW3&$

2 XU SDSHU 3D&5$0 8 QGHUAMDQGIQ) 5RZ +DP P HU

8 QGHU 5HGXFHG S5HIUAVK / DMQF\ ([ SHUP HQWO

$QDOMV Rl 5HDO' 5$0 &KISV DQG .P STEDARQY RQ

) XWIH 6ROMRQV IV RGH R VER SDSHY RXWR!

WEP MWRQY  WDW UFHYHG WYV DZDG  2XU

H SHUP HQEOWXG. VKRZ V WIDAMWH SUHYHQAYH UH UK

OMQP\ IRUNHS5RZ + CP P HUYX@QHIEIW Q' 530 FDQ

EH UHGXFHG B\ Z W RQ® D IQFUDVH 1Q UH UK IUHTXHQR / HYHU1Q) WY RXUQHZ 3D85$0
P HFKDQWP BZ HY WH SHURWP DQFH DQG HQHU\ FRW R H MAQ) 5RZ + DP P HUP W DARQY SIRYIGQ) D®Z
FRWBDW VR VHEXUQJ P RGHOP HP RN 5HDG3DSHU ' RZ QBDG 6 RXUFH & RGH

/HWR 7IPH$Z DGIRU
$9%7$5

2XU  SDSHW$9$7$5 $ 9DUDE®I 5 HWQWRQ 71P H
957 $ZDWH SHUHK IRU ' 580 6\\WMP\p KDV
UHFHYHG WH * 61 7HWRI 7IPH $ZDUW 7KH
Z DG UFRIQ]HV VER RAMEQEQ) SDSHWY \WDWKDYH
KDG D VX\WEIGHG [P SDPWRQ WH WHRY DQG SUDFWFH R
GHSHQEDE®! MIVWMPV DQG QHVERWW  FRP SXWY
UHVHDURK LQWH OVMGHFDGH / HDUQDERX\B9$7$5
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LQWH I HG Rl GHSHQGEDE®!I FRP SXWQJ
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0 DUD 0 DNHHQNRYD UHFHYHG WH 9.6 7HDFKIQ) $Z DUG
IRU IRU RXU__LJMIO ' HWJQ DQG &RP SXWU
SUFKIWFWH ' &$_FRXUH 7KH DZ DG IV I IYHQE\ WH
$WRFIDARQ Rl &RP SXWIUB FIHQFH 6\MGHOWN DAWH ( 7+
=XUEK VR UFFRIQVH WH | DYRUM WDFKIQ) DAWMEQN 1Q
' 1). DVYRWMGE WHWYGHOVIQ' ,1).
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0 RKDP P DG 6DARVODGDN DQG $ * WD <DA@Nch ZHH

IQGXPWG IQR WH ,( (( $&0 ,QMEDARQDOB\ P SRUXP
RQ&RP SXWUS UFKIMWFWUH ,6&$ +D@R! ) DP HDW6&S

| RUWHU W QLIEDQAHVHDUFK. FROMEXWRQY [ URP

[4] 7KH+DOR ) DP HUHFRI Q] HV DXWRWY/ Z IW

Z W HI KWRUP RUH SDSHY SXEQKHG IQWH ,6&$ SURFHHGAIQIV / HDUQ DERXVWKMHLS HVHDUFK & ROAMEXWRQV

$VEEHINDQG* LD\ IQGXFWMG
IQRWH+3&$ +DOR ) DP H

$VIEHN 2 OXQ DQG * LD <DA@NGi Z HH LQGXPMG IQR
WH ,((( ,QMUDMRQDO 6\PSRUXP RQ +LK
3HURWP DQFH &RP SXWU$ UFKMAFVKIH +3&$  + DD
R )DPH +3&$ IV WH SUP IHUIRXP 1RU SUMVHOA
QZ IGDV DG UMDFK UVXWV 1Q FRP SXWU
DUFKMWIPMUH DQG W +DOR! ) DP H UHFRI Q] HV DXWRWY
ZIW HIKWRU P RH SOCSHY SXEQKHG 1Q WH +3&$

SURFHHAQIV / HDUQ DERXVWKMHUS HVHDUFK & ROAMEXWRQV
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&52 +DOR ) DP H

. ROAMQACRY. DOH@SRX®V Z DV IQGXPWG QR WH$ &0
6.*0.&52 0,852 +D®R )DPH 7KH +DOR )DPH
UHFRI QI HV DXWRWY/ Z KR KDYH KDG HJ KWRUP RUH SDSHWY/
SXEQKHGIQO ,&52

| HOUQ DERXWKLY/5 HVHDUFK & ROMEXWRQV _91HZ 0 ,&52 +DORI ) DP H

,P SDFW6Z DGRl VWAH56(
6 RFIHW | R XNDV

/ XNDV %4HVE IHVHUUHFHLYHG WH DZ DU | RUKLY VI QULIEDQW
IP SDPARQWH [ HG RI DI HQAEDVHG VP XOMRQ WURXJIK
KV FROMEXMWRQY VR WH KUK SHURPDFH DQG
H WHP H \FDBI VP XOWRQ SOMRWPV %R \ Q00 R DQG
7 HUD$.J HQMVZ KIEK KH GHYHBSHG GXUQ) KIV3K-

/ HDUQ DERXVY XNDVY'5 HVHDUFK & ROAIEXWRQY
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7KH1 H W&RP SXWQJ
5 HYROWRQ %41QJ 1Q)]
3URFHWMQ] ,QUGHO HP R

Q WYV IOMYIHZ ZIW ,((( &RP SXWU BRFIHW
16, (5 3UR 2 QXUO X DU XHV IRUD SDIDGIP
VKUWWRZ DG 3UIRFHWQ) IQ0 HPRY 3,0 VR VROH
WH HGHU\ DQG SHURUP DQFH ERWBIQHFNY FDXVHG
E\ GD® P RYHP HQMQ WDGMRQDOSURFHWRU FHQME

&DQ: H' RYWA
. H QRWM7DDIE\ 3R 2 QXU
0 XV DN ,&52

QWL H CRM 7DD 3WR 0 XV& FUMFD® H DP IGHV
YDURXV DVSHFW Rl FRP SXWJ i VWP GHVLJ Q DQG WH
UHVHDUFK  GHYHBSP HQASURFHW WD RHV IQR W+ H
GHFRQMXFW VRP H Rl WH DWXP SWRQV WDAJR IQR
YODURXYY GHMIQ UMDUFK  DQG GHYHBSP HQW
SURFHWHV Z W WH JRDOR HQDE@Y DQG KRSH X@®

IQVSILK) EHWMU DQG 1 XQGOP HQE® P RH HIEIHQN
ZDV R GRQI WIQV +H GHFROMXFW WH NH

DWXP SWRQ R SURFHWRUFHQME G-\ Q P IQGVHWDQG
SDUWDGIP R WICNQI DERXWDQG GHVI QQJ FRP SXWQJ

VWPV ZKIEK IV KM PDQ DI @ W 2 \WHU
MXHV IQFOGQI KRZ ZH DQDO]H DG YHWWFIHQWIE

UHVHDUFK DQG W EURDGHUIP STFDARQV DUH H| DP IGHG

OXITQ] WH) XVUHR
5 REXVW&RP SXWQJ 6\ WP

((( &RP SXWU 6RFIHW ,16,' (5 IQMYIHZHG 3WR
2 QXUO XO RQ UFHYIQ) WH +DWY + * RRCH
0 HP RUDOBZ DG ,QWH IOMYILZ 2 QKUGVRXWHY KLY

VHP IQDOGMVFRYHY R 5RZ+DP P HU D FUMEDO' 5%$0
YXQHDEIMW  ZKIFK  IXQCDP HOR® \WKUWG WH
IQGXMWA V' DSSURDFK VR KDUZDWH VHRXUWW  + IV

VWPV ' HVSIWE UAVMEQFH 1QJWDICHG 1Q FXUWHQW  UHVHDUFK SURYHG WIDWFRP P RGIW KDUEZ DUH IV | DOE®!

HGXFDARQ DQG EXVIQHW P RGHY' KLV JURXS GUYHV
DGRSVRQ WURXJK RSHQ VRXUFH VRIVEDH \AMEFNV
)3* $ EDVHG WMAQ) 1Q UDWMXPWUHY DG W RIRXY
VP XOWRWY @H 50P XDRUDQG 0 461P  7KHVH \RRY
KDYH HQCE®IG P DRU GMVFRYHUHY @\H ) XQPURQD®
&RP SBW FRP SXYMRQ DQG 7KH 5DQGRP 1 XP EHU
* HQHUDARQ FDSDEIOW 1Q FRPPRGW ' 530 DQG
HP SRZ HUWH EURDGHU FRP P XQW \R YDIEDM DQG
IP SGP HOWP HP RN FHQAEE GHMI QY

5 HDG, QMXEHZ

WUJHUQ) D GHFDGH R GHHOUYH IQQRYDARQY WDW
|RUFHG P DIRUP DQXI DFVMUHWY VR WEQGDLE] H VROMRQY
OH 3HUSRZ $PWDARQ &RXQMY 2 QXU HP SKDV HV
WH QFHWW R EUGIIQ) DFDGHP ID DQG IQGXVAN

QRWY KRZ KV ZRW RQ PHPRY \FDIY DG
SURFHWQJ 1Q P HP RY KDV EHHQ GILHAWD DGRSWG E\

FRP SDQHV@H ,QMOBDP VXQI DQG* RRI G

S HDG,QMNEZ
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$Q,G-D: KRWM7IP H+DV
&RP H +13($&
IOMYIEZ Z MK 3R 0 XOX

Q WV IOMYIEZ 3UR 0 XV GVFXWHV Z KDWY/

FKDQIHG 1Q WH WRBI R PHPRY 1Q FRP SXWY

VWP VMGFHKY _ +13($& IOMYIEZ ' U0 XWX

GHVIY WH USIG HYROMRQ R 3WRFHWMQI 1Q

OHPRY 30 IWRP DFDGPE WHRY W

FRP P HUFIDQHDON DVWH HWHQADO/RGMRQVR WH

HQHU\ DQG SHURWP DQFH ERWBIGHFNY FDXVHG B\ GDWD P RYHP HQW-+ H HP SKDV] HV WDAGIMXSWYH KDUEZ DUH
P XVWEH VXSSRUMG E\ D UREXVAVRIVE DUH WEFNDQG J@EDCFR GAMIQ VR RSWP [} H FUWFDCZ RINBDGY @NH $,
DQG JHQRPIEV ILRP DORUMPV GRZQ R GHYIFHV ) XWWUH DUFKMPWUHY KH DUXHY P XVW SURIMIH
VXWRICDEIOW DQG IREXWZHW WURXIK GDVD GUYHQ VHD RSWP [1IQ) FRQARDAY DQG WH LOMIUDARQ R
HPHJIQ) ' WFKQRBJ IHV 5HDG.QMYIEZ

%\ RQGWH %AW & XGRYDAQ)]
0 1O0GVDQG0 HP R
6\ VWP V

,Q WLV DWFGI IRU,( (( &RP SXWUBRFIHW 3R 2 QXU
0 X\ DGYRFDMV |RUWH HYROMRQ Rl KDUGEZ DUH IQR
VHORSWP [[IQ)  GD GUYHQ DUFKIMWFWURV  Z KHUH
LOM HQADI HQN UHSOFH WIDAE KHXUMAFY R P DQDI H
VWP UHAVRXUFHV DBQIMGH VSHFIDD HG DFFHBUDRLY/
IRUIHQRP IEVDQG $, +H HP SKDV] HV WH QGHFHVMW R
KHWURI HGHRXV LOMJI UDARQ DQG DGYDQFHG SDFNDJ LQJ
W HIE® PHPRY FHOQME FRPSXWY  ZKIG

SURIMIIQ) LIREXVMZHW DQG VHEXUW 1Q IQFUHDMQI®
FUMFDOQ IDMXFWH &RP P MMG\R GHP RFUD Q)
HGXFDWRQ KH DPWYH® RSHQ VRXUFHV UAVHDUFK VRRY DQG Q/HVAHDP V BRMUAV FUHDAQ) D J BEDOFOWWURRP
WDWP SDFW P IGRQV Rl WGHQN DQG IQOXMAI HQJIGHHLY + IV P HORWAKLS SKIBVRSK! | RAMLY IQQRYDARQ E\
FRP EIQQ) IQM®IFWDOIWHHGRP Z W W RIRXY VFIHQNIE HYDODWRQ FUHDAQ) D FRIERUDWH HQYURGP HQW
IRFXVHGRQ®Q) WP SUREGP VROLQ) IDKHUMDQVKRWWMUP SXEGFDARQP HWIEV
5HDGS WF®I



5 DKXQ/dHD
5DKXQVRXU " 3K JUDGXDW DQG KH VXFFHW X@® GHIHQGHG KL
3K WHVWY RQ WH WVR 2 FVREHU 7TKH WHWY WSBIG

Y0 IMODWQ) ViKH 0 HP RY YRWBIOHEN Z IVIK 0 DFKIOH / HDUIQ).

' UYHQ DQG ' D $ZDWH 0 IFLRDIFKIMAFVXDO 7HFKQT XHVp

SURSRVHV QRYHCOP HFKDQWP V| RUJ HQHUDOSXUSRVH SURFHWRLYY WDW
FROAMXRXMD DEDSVWKHUSRIFLHY DG GHFIMRQY EDVHG RQ SDMALY
DQG FKDIDFMUMAFY R ERW DSSTFDARQ DQG A MP JHQHIDMG
GO + 1V UMHDUFK RQ DSSOIQ) SUDPWFDOP DFKIQH GDWIQ) EDVHG

P HWRGV 1Q SUIRFHWRU P IEURDUFKIWPWH GHMIQ KDV ZRQ EHVW
SDSHULZ DGV IQVE R 1@ \KIS FRP SXWIUDUFKIWIFVXUH FRQIHUHQFHV

0,8520 DQG,6&$0 7KHNA FROMEXWRQVR! K1Y UMVHDUFK DUH

o 3\WID $ &XWRPDE® +DUEZDH 3UHHWKIQ) ) P HZRW 8MQJ 2 QEH 5HQRUFHP HQW/ HDLWQIQJ
0,852

o +HP HV ZKIEFK IQARGXFHV SHIFHSWRQ BDQ) EDHGRII FKLS ®DG SUHAPWRQP HFKDQWP 0 ,&52 ()

o &RQME® ZKIEK VP XGEQHRX\VO [P SIRYHV SHURWP DQFH DQG SRZ HUHIFIHQR\ B\ H SBWY UHSHDWE®!
CDDFKDIDPMUMEY 6&$0

o $WHD ZKIEK GHP RQMDMY RQEH HQ RUFHP HOAMPDUQQ) | RUFRRWGICDWD] GD SUH HWKHWY Z WK RI
FKIS GDG SIHGFWRQ DFFHSWIG\R + 3&$0

5HDG RXU.QMWNHZ Z MK 5 DKXOZ KHUH KH VKDUHV P RUH DERXWKLY GRAVRIDOWHMY WH [P SDPWDQG | X\WMUH

GUHPMRQVR! KIVUHVHDUFK DQG DERXVWKY3K' H SHUHQFH DAWH6$) $5, JURXS

' U5 DKXQ/AHD LY FXUHQAD VHHNQ) [QGX\MDAHVHDUFK SRUMRQV 5 HDFK RAWR KIP RQKIVZ HEVW

' U* HDGR) WDQFMFR GH
2 OyHWD- XQRU

* HIDGR WEFHWM X® GHHGHGKIV3K WHVRQWH W R $SUO
7KH WHVY WG Y1 HZ 7RRO 3LRIWDP P 1Q) 0 RGHY DQG

B\ WHP  6XSSRUV IRU 3LRFHWIQ] 10 0 HP RY $ UFKIVAFVXUHVD

DPHG \R HIHAWHD H SBIWWH IQKHHQN SDIDBMP R 3,0

DUFKIWPWUHY DQG | DFLOMM WHU DGRSWRQ WRXIK HQG VR HQG

GHMJQ R KDUEZ DUH DQG VRIVE DUH VXSSRW+ IV WHVY Z RUN P DGH

WJ QLIEDQAVFROAEXWRQY VR KROMED® DQG HIIFIHQAD DGRSWY

3,0 IQFRP SXWQJ i WP V IQFOIGQ)

e GHOM\ IQJ DQG FKDIDAMUIQI GDW P RYHP HQNVERWBIGHFNY

' $029 ,((( $SFFHW

e 3URYIGQJ SURIWP P 1QJ DQGM MMP VXSSRWWRUHQG VR HQG380 0,0’ 530 +3&$0
o (QCE@Y GD DZ DHRSWP [} DARQVIRUHIIEIHQAB8 0 H HFXWRQ 3URWMXV ,&60

e ' PMJQQ SIRIUP P IQJ 1P HZRUWWRDG3,0 SURIWDP P DEIOW ' [83$ 3$&7 65&0
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- U&DQ) ILAMD

&DQV WHVY RQ Y QDE@R] ) DWY $FEXWDWA DOG (I LEIHOWS HDO
7IP H * HORP H $QDOMY YID 1 HZ $QRUVKP V DQG 7HFKQTXHWD

P DGH WJ QUIEDQAMFRQAEXVWRQY VR P W DA QRVH 1Q VHT XHQFLQ
GDW DQG DQDOMY DMBZ Q) 1RUDFFXUDM  \VFDOE®!I DQG UHDOWP H
DADOWY R WHIXHCFIQ) GDW DQG HQDE@Y QHZ  DSSTDARQY 1Q
JHCRP HDDOMWY + IVZ RINHQDEGIG QRYHIDSSTIFDARYY IQFOGIQ)
o % (1 DCGHWHY QR\VH IQ EDWHFD®IG HTXHFIQ) GD®
DQDOMY B\ SIRVIGQ) DQ HIIHPWYH KDVK EDVHG VHDUFK P HWRG
| RUGRVH \RBIDGFH
o 5IZ+DW VBUHW QRVH 1Q UZ QDQRSRIH VHTXHFIQ) GDD \R
UHGXFH QRIVH DQG HQDE®! KDVK. EDVHG VHDUFK | RUUDZ WL QDY
e 5IZ+DK [P SIRYHVRXUXQGHIAEQGEQ) R QRVHIQUY QDQR
SRUHWI QDY DIBZ IQJ) | RUEHWAUQRIVH UHGXPURQ
o 507 \DP EGIHQDEGN DQHZ DSSTFDMRQE\ RYHUDSSIQU 7. QDQRSRUH LI QDO VR EXICS DAHP EQHV Z MKRXW
EDVHFDT@Y
' U &DQ) WD IV FXUHQW $\WMMEQAB IR HWRUDWIKH 8 QYHIW RI 0 DY OQG &R H 3 DN Z KHUH KH GDGV
WH67250 5HVHDUFK/ DE 5HDGP RUH DERXV\& DQY GREVRUDGEH HOWH

" U/ XNDVYAHVY IHVHU

/ XNDVV WHMY IV WBIG Y HLJQ DQG $QDOMY Rl DQ ([WHP H

6FDB  +LJK 3HURWPDQFH ~ DQG 0 RGXMU  $JHOWADVHG

6P XOMRQ 3OMRWP p DQG RYHU WH FRXUH R WH GRAVRIO

UHVHDUFK KH GHYHBSHG WH KL K SHURWP DQFH VP XOWRQ HQJ IGH

%R \ Q0 R DQG W VI QUEDQAIP SURYHP HQWT HUDG.J HQWBIQFH W

SXEGDARQ DQG RSHQ VRXUFH WHBDWH UMMHDUFKHWY KDYH XVHG

%R \QO R WR WG WGEDWRQ IQGXFHG GQJ IQNUHY  YDFXOU

WP RUJIRZW IQYDMRQ R * @RP DV IQR VXURXQEQ) WAXH WH

IRWP DARQ Rl UMWDOP RVDIEV 1Q WH H H 1UHH] Q) DQG WIZ IQ) R

FHQ' QHXURQDA HRP HAIHY WH | RUP DARQR! WH FRUWFDAD, HY/IQ

FHUHEWDOFRUWM  WH VSUHDG Rl YILKXVHV RQ D FRXQM VFDB! DQG P RIH %R \ Q00 R DQG 7 HUD$ J HQAVHAD QHZ
\WEQGDLE | RUDJ HQAEDVHG VP XOMRQ SOMRWP VE\ FRP EIQQJ KLJK SHURWP DQFH VFDDELON P RGXOUW DG
XVHUIUHQGIHW 7 HUDS.J HOMY WH [ LWAVDI HOAMEDVHG VP XOWRQ SOMRP  WDMXSSRW P RUIH WHQ
EL@RQ DI HQNV DQG LV SRVHG VR HQDE®! HYHQ O HMP XOWRQVZ I FXUHOAVRQIRIQ) Z RN

" U/ XNDV9AHVE HVHULY FXUHQUD 5 HVHDUFK 6 RIVE DUH ( QI IQHHUDA&.( 51

5HDG P RUH DERXW XNDVY GREVRUDGEH HOH
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VP DIO( P U <XNVHO $VEEHIN 2 OXQ ) YRWEGQFL 2 JX] KDQ &DBROW * HDGR ) 2 OHLD 0 RKDP P DG
6 DGURVDGDW $EGX@XK * ILD. <DJANFL 2 QKUO XWX V.Q' 5$0 7UKH 5DQGRP 1 XP EHU* HOHUDARQ 8 VIQ))
6P XUDOHRXV 0 XOIS®I 5RZ $FWDMRQ $Q ([ SHUP HOMOBWXG, Rl 5HDO' 580 &KISWD G ,(((

 OMEDMRQDG RQY HHQFHRQ&RP SXWU HMJIQ ,&& 2 FREHU

) 11VD YRWEQFT 2 4X] KDQ &DQBROWSVEEHN 2 OXQ 3P DIO( P IU<YAVHO . RQAMEQACRY . DCHWSRX®YV
0 RKDP P DG 6DGUIRVDGDI. $ * LD\ <DA@NEA DQG 2 QXUO XV 8 QGHUAMDQGIQ) DQG 0 M DAQ) &RYHWV
& KDQOHODQG 61GH &KDQOHO9 X@HWDELMAHY .QARGXFHG E\ 5RZ +DP P HU' HHOWHY 3URFHHAQIVRI
WH  W,((( $&0 ,QMEDARQDDB\ P SRUXP RQO IFURDUFKIWIRMWH 0 ,&52 2 AREHU

3P DIO( P W<¥ANVHOSWEHIN 2 OXQ ) 1 VD %RWEGHT +DRFRQJ / XR $ * LD\ <DAGNCH DQG 2 QXUO XK
&ROP § IWXIE 8 QGHUAMQGIQ) &RXXP Q EDVHG 5HDG ' MAXUEDQFH 1Q 5HDO' 5$0  &KISV DQG
P SCEDARQV |RU) XWKH 6\ WHP V 3URFHHAQIVR WH W ,((( $&0 ,QMEDARQDOG\P SRUXP RQ
0 I[EURDUFKIWFWYUH 0 ,&52 2 FVREHU

0 DYIHK YDUNKRUEDU $@H D 7DEDEEDHDQ 0 RKDP P DG 6 DGURVDGDA & KUMALD * IDQQRXD - XDQ * RP H|
/XQD ,]]DW(O+DMl 2QXU 0 XV $OD $OP HOHHQ ¥8/3+$ 3.0 $QDOMV Rl /IQHDU $QHEWDE
3URFHWIQJ [RU+LJK 3HURWP DQFH * WDSK $ SSTEDMRQV RQ D 5HDOBRFHWIQ) .Q 0 HP RY 6\ WP
$FFHSWIGIQ (((,QMIODIRQDGE\ P SRUXP RQ:  RUINBDG & KDUDFWU] DARQ 2 FVREHU

+DRFRQ) / XR $WEHIN2 OXQ 0 DUDO DNHHQNRYD ) 1 MDYRWEQFL * HDGR) 2 @HLD $ * WD <DI@FL
DQG2 QXU0 XV _&®IDQIQ) XS VKHO HW DU LY SUHSUQA2 FREHU

) XUDQ (W 8OWH 0 FRRQUHD &DQ ) ILWD DQG 2QXU 0 X 5DZ YHQFK  $ &RP SUHKHOWYH
UHOFKP DINQJ ) WDP HZ RIN IRUSDZ 1 DQRSRUH 6L QDO QDOMY 7HFKQTXHY $FFHSWG IQ$&0 %8.%
2 AREHU

/ XNDV 94HVE LHVHU $KP DG + HVDP  $EGX@K * LD\ <DA@NSH 0 RKDP P DG 6 DGURVDGDW. ) RQV 5 DGHP DNHWY
DQG 2 QXUO XV _7HUDS JHOW'S ' MMEXVIG $J HOWSDVHG 6P XOMRQ ((QIICH IRU6GLP XOMQJ + DO D
7UQRQ$JHOW DY LY SUHSUQAG HSWP EHU

* DXUDY 6KDUP D 9IRUHD XQMDQX 1 INDO DQURXUL* KIDVL - LOHVD YDQHUMH 6 XVKHH® DUP D / XFD) RVFKIQL
A\ O (@RW2 QXUO XV ' XP MK &IREEA 5RHOB 2 SKRII 9 IRHOYRWEQ &KUMRSKHU( 0 DVRQ - DVRQ +
0 RRUH ' HVSRICD6RXVRQL $UKQNXP DU, IMKQDQ &KUMRSKHY 0 DVRQ 0 IKDL' [P IDQ * XWYR 6\VREYLN
)DER * /IEHDQM 7DV . 2 ®NAN DQG 6HUKHL0 DQIXO $ GHEHOADM HG | XWUH [RUVKH RSHQ
VELHOFH GDVIPEDVHY DU LY SUHSUQWB HSWP EHU

0 DFIHWAWD ) ®UP 0 HP HGL =KHQ X =KDQJ 5REHWV* HUAMQEHU HU * XDQI\ XDQ 3I0R 1 I %DFK 31RW
1\F]\N 0 DIFIQ &RSIN * JHIRJ . ZD QHZ WL - XUHQ 0 MU / XNDV * IDQQD L $®V . XEIFHN + XEHW
1 [HZ IDGRP WAL $1GDQ2 0 DKRQ. 2 QXUO0 XV 7RUAMQ+RHGUY HP \ WAI\ 1QJ FKDIQV. WHHV DQG J WDSKY
RLVKRXI KWK/ 1Q,( ( ( 7 IDQVDPWRQY RQ3 DMARS CDOMY DGO DFKIGH , QMM HQFH $XI XVW

. ROAMIQACRY . DCHIRSRX®Y . ROABQWRY 6JRXUDV $QGUHDV . RVP DV . DNROWY 9@G 3HWK 1 WK %HINQ
. HUP . RQDU5 DKXQO/HD DQG2 QXUO XVB 5 HYHOVRU 50SIG' DVD) HWKIQ) YID2 6 ' UYHQ + DVK EDVHG
_6 SHEXOWYH $ GGLHW 7 DQVIMRQ DU LY SUHSUQWS XI XVW

0 RWEID . MKDQL 61CD $KP DAL 6DED $KP DADQ 5H D 6 DDKREGHK =GHQHN %HFYDU 2 QXUO XVB $ QB
%O\ DQQ +RWHQ $VDAL Y(/.&$  (IIIFIHQWVDQG / RDG %DMOFHG . 2 &DFKH $UFKIVAFVXKIH |RU
_+\ SHIFRQYHU HG . IDWAKFWUHVDIQ, ( ( (7 UDQUDFWRQVRQ3 DIDTIDQG MAEXWMG 6\ VWP V - XO
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) 1 1MD YRWIQFT . RQMIQMRY . DCHIRSRX®V $WEHIN 2 OXQ $ * WD <DA@NEH &P DIO( P IW<YAVHO1 IND
0 DQURXU* KIDVL =¥DO%Q), 00 RKDP P DG 6 DGURVDGDW 2 QXUO XV Y5 HYIMMIQ) 0 DIQ 0 HP RY %DVHG
&RYHUADQG 61GH & KDQOHOB WIDFNV 1O VKH & RQW WRI 3LRFHWIQ) 100 HPRYY W $QRXDA((( ) .3
QM EDARQDRY HHQFHRQ' HSHQGEDE®!6\ WP VDQG 1 HERUW ' 61 - XCH

. DQI TL&KHQ $QGUHDV. RWP DV. D\ROWYV 5DNHVK 1 DG 0 DQRV) URX] DN 1 INDO DQURXU* KIDVL <X/ IDQJ
+DLX 0 DR - IVXQJ 3DUN 0 RKDP P DG 6DGURVDGDW DQG 2 QXUO XV 5(.6 $ +LIK 3HURWP DOFH DQG
(QHW\ (I 1IFIHOW 5 HWHYDO 6\ WP Z VK .Q 6VRWDIH 3WRFHWMQJ 3WRFHHAQIV R WH QG
 OMEDARQDB\ P SRUXP RQ&RP SXWMUSUFKIMWPMUH 68&$ - XQH

MP DIO( P WU <XNVHO $NDWK 6RRG $WEEHIN 2 OXQ 2 4X] KDQ &DQSROW +CRFRQ / XR 1 1MD YRWEGFL
0 RKDP P DG 6DGUIRVDGDW * LD\ <DI@FL 2 QXUO XWX Y8X'+DP P HU ([ SHUP HQWDO$ QDOMY Rl 5HDG
' MAXUEDQFH (1THFW Rl 3URFHWIQI XMIQJ ' 5$0 10 5HDO' 5$0 &KISW 3IRFHHAQIVR WH QG
$QXDOQMEDARQDGB\ P SRUXP RQ&RP SYMUSUFKIWPMWH ,6&$ - XCH

2 4X] KDQ & DQSROWSVEEHIN2 OXQ ' DMG 1 RYR 24X (UIQ 2 QXUO XWB W D' 530 $Q) 3* $ EDVHG
,Q LIDWUKFVXLH | RU) DWADQG $ FEXUDWA ( QG VR ((QG ( YDXDARQRI (P HIIQ) ' 530 7HFKQITXHWD DU LY
SUHSUQA- XCH

* HDOR) 2 @HLD 0 D DQN. DEWD <X 1Q* XR . DQITL&KHQ $ * WD\ <DA@NGH 0 HID 6R\ VDOO RKCP P DG
6 DGLRVDGDW. - ROTXIQ 2 OYDUHV 9XHQR 6DXIDM * KRVH - XDQ* uP H / XQD DQG 2 QXUO XV 3 LRWAXV
((QDEQ@Y +LIK 3HURWP DQFH 3IRFHWIQJ 8MQJ ' 5$0 ZIVK' \ QDP IE %4W3 IHFIMRQ $GDSVIVH ' DviD
5 HSUAVHOUMRQ DOG ) Bf LEGI $UVKP HIE 3URFHHAQIVR WH W $&0 ,QMEDARQDO&RQ HIHGFH RQ
BXSHUFRP SXWQJ - XCH

0 HILD 6R\ VDO . ROAMIQAD . RIRJHRUL &DQ ) WD 1 IND 0 DQURXUW* KIDVL 5DNAVK 1 DEJ +DL X 0 DR
* HDER ) WDQFMFR GH 2 O/HLD - XQRU <X / IDQ) . ®D =DP EDNX 0 RKDP P DG 6 DGLRVDGDW. 2 QXUO XV
0 $56 3WRFHWQ] 1Q P HP RY DFFHGIDARQ Rl UDZ W.JQDOJHQRP H DQDOMY IOMGH ViKH WRWDIH
VXEV WHP Y 3URFHHGQIVR WH W $&0 , QMUCDARQDGRQY HIHQFH RQBEXSHUFRP SXWQ - XQH

C@P $QOUZ 6IPRQ /HRQG <DYIW . ROMIQMD . RIRIHRUL <DQQ ) DBIYR] <RWKIKWR 6KIEX\ D
' RP IQTXH / DYHQHU ,UP %R EDW. BD =DP EDNX %4HNDQ DXIQ 0 RKDP P DG 6DGURVDGDA 2 QXUO XU
$EX 6HEDWMDQ 5D\ DQ &KINKL 7KH %R3,0 &RQRWXP DQG &DQ $ODQ 3WRFHWIQI 1Q P HP RY_IRU
JHORP IEVZ RINBRDGV DY LY SUHSUQA: XCH

/RIHJR $VIXIQL 0 DQRV ) IRX|DNY - XDQ * uP H / XQD 0 RKDP P DG 6DGURVDGDW 2 QXU 0 XV DQG
) DDQFHVFR 6IOHVAL _$ FFHBIUDAQ) 7UDQI B &RXQAWQ) Z VK 5HDO3 UIRFHWIQI 10 0 HP RY 6\ WP V
DU LY SUHSUQAD D

2QU 0 XV $WEHN 20XQ DQG W DO (PIU <X\VHO 0 HP R &HQME &RP SXVIQJ 6RO
&RP SXWQJ VO HP RY 3WREGP ,QVIWG 3DSHUIQ 3UIRFHHGIQIVRI WH W ,( (( ,QMEDARQDO0 HP RY
- ROWKRS ,0: 0D

+DRFRQJ / XR 3P DI P IW<¥ANWVHOSWEHN2 OXQ $ * LD <DA@NEH 2 QXUO XV Y5 HYIMMQJ ' 5$0 5HDG
' DMXUEDQFH . GHOAI Q). QFROWMAQELHY %V HHQ ([ SHUP HQVIPO&KDUDFVAU] DARQ DQG ' HYIEH
| HYHBBWGIHW ,((( B9/ 6, THWG\ P SRUXP 976 $SUO
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0 DQRV ) IRXIDNY - XDQ * yPH] / XQD * HDOR ) 2 @HLD 0 RKDP P DG 6 DGURVDGDW DQG 2 QXU 0 XWX
3.0'$/ 0 MIDAQ] VKHO HP RY YRWBICHFNIQ' DVI$ QDOWFV XMQJ D5HDBUIRFHWIQ] 1Q 0 HP RY
B6\WHP DU LY SUHSUQAS SUO
1 IND 0 DQURXUL* KIDV. 7D * ¥#RIX +DXQ 0 XWHID &DQ) WD . ROQMIQAD . RIRIHRU L . ROMIQIMRY
. DCH®SRX®V +D\ X0 DR 5DNHWK 1 DA 0 RKDP P DG 6 DAURVDGDW - IVXQJ 3DUN DQG 2 QXUO XV 6$* H
$ / LIKVYZ HIKWS QRUVKP  $ UFKIVIFVUH &R ' HVLJQIRUO M DAQJ ViKH' DVID 3 UHSDUDVRQ YRWBIQHFN
lQ/ DUJH 6 FD®I* HORP H6HTXHQFH$ QDOMY DY LY SUHSUQAS SUO
. ROMIQARV . DCH@BSRX®V . RQOAMIQARY 6JRXUDV ) 1 IMD YRWEQFL $QGUHDV . R DV . DNROWY %HNQ
.HUP . RQDU 5DKXO%HD 0 RKDP P DG 6 DGURVDGDW 5DNHWK . XP DU 1 DQGMVD 91 NXP DU 2 QXU 0 XV
YO IWXRVR (( QDEQR] | DWMDQG DFEXUDVIA YIWAKDOP HP RY UHVHDUFK YID DQ P IVIMRQ EDVHG RSHUDAQ)
MWHP VP XOMRQ P HWWRGR®I\y 3IRFHHAQIV R WH W $&0 ,QMIDARQDO &RQAHHGFH RQ
$ UFKIWIRMUDOB XSSRWRUS URJ LDP P 1QJ / DQI XDJ HVDQG 2 SHIDAY 6\ VWP V 0 DUFK
0 D'DQN. DEWD 5DNHWK 1 DA+ DWKIVID * XSV 5DKXOYHID 0 DQRV) URX] DNV 9 DP DQDQ $IXBKHIDQ <X
/IDQ) +D\X ODR ORKDPPDG 6DGRVDGDN DQG 2QXU 0 XWX &.3+(50 $7&+ $FFHOGIDAQ)
+RP RP RUBKIF ( QFLY SWRQ %DVHG 6\WMQJ 0 DVFKIQJ YIDO HP RY. (I LEIHQW DVip3 DFNIQ] DQG.Q ) MWK
3WRFHWIQ) DY LY SUHSUQAO DUFK
5DNHWK 1 DGJ 9 DP DQDQ$XEKHODQ 5 DKXA/HD 7 DKD 6 KDKURRGL * DI DQGHHS 61QIK $QGUHDY . DNROWY
0 RKDP P DG 6DGUIRVDGD - IVXQ) 3DUN DQG 2 QXU O XWX +DWP RQAD $ 0 XOU$JHQWS HIQ RUFHP HQW
[ HDWIQ) $SSWRDFK VR ' DVid 3 @FHP HOAMDQG 0 LJUMRQ 1Q +\ EUG 6VRUWDIH 6\ WHP V' DU LY SUHSUQW
0 DUFK
) 1 1MD YRWEQFA 2 4X] KDQ & DQBROWSWEHN 2 OXQ 3P DIO( P U <¥NVHO . ROMIQARY . DCHBSRX®V
0 RKDP P DG 6DGUIRVDGDA $ * LD\ <DA@NSA DQG 2 QXUO XV 8 QGHUAMPQGIQ) DQG 0 IV D). &RYHUV
&KDQOHODQG 61GH & KDQOHO9 XA@HWDELIMAHY . QWRGXFHG E\ 5RZ +DP P HU' HHHQWHV 3WRFHHAQIVRI
WH  W((( $&0 ,QMEDARQDG\ P SRUXP RQO IFURDUFKIMWFWH 0 ,&52 0 DUFK
: OPP $QAUHZ 61P RQ ,UHP %R EDW5IVHGD . RGD ( BIQD) HUR * DI DQGHHS 61QIK 0 RKDP P HG $OHU
6KXEKDP -DQ +MQ X 7VOL * HRIIUH @ %KW 2 QXUO XV& DQG $EX 6HEDWDQ &.0 % $ FFHOILDWQ)
* HORP H 6 HTXHQFIQ] WKRXJK 2 Q' HYIFH ¥%OVHFDA] YID &RP SXWA IQ 0 HPRY ,(( ( 7WDQVDPWRQY
RQ3DIDMIAG" MAEXWG6\ WP V 0 DUFK
<IQER +H +D\X 0 DR &KUMACD * IDQQRX® 0 RKDP P DG 6 DGURVDGDW - XDQ * pP H| / XQD +XDZHL/ L
; IDRZHL/ L <IQ) : DQ) DQG2QXUO XV 3$3, ([S®RMQ] '\ QDP IF 3DWDABMVP 10 / DUIH / DQIXDIH
0 RGHO HFRGQ) Z VK D 3WRFHWIQ] ,Q 0 HP R ( QDE®GIG &RP SXMIQJ 6\ WP 3URFHHGQIV Rl WH
W $&0 ,QMEDWRQDO &RQHHFH RQ $UFKIMWRMUDO 6XSSRWIRU 3WRIWDP P I1Q) / DQIXDIHV DQG
2 SHDWD) 6\ WPV $63/26 0 DUFK
<XIHQ * X $@HD.KDGHP 6XPDOM 8PHWK 11Q) /IDQ ; DYIHU6HYRW2 QKUO XV 5DYL ®HU DQG
S5HHXSDUD' DV 3.0 WV$S@XRX1IHHG $ &/ ( QDE®IG* 38 ) IHH6\ WP IRU/ DUH/ DQIXDIHO RGHO

_QHHFH 3WRFHHAQIV R WH W $&0 ,QMUDARCDO&RQHHFH RQ $UFKIWFUDO 6 XSSRWVIRU
SWRIWP P 1QJ / D XDIHVDQG2 SHDMYJ 6\ VWPV ORGP H $63/26 0 DUFK
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$WEHIN2 OXQ) 1 MDYRWEGFL WP DI P < XNVHO2 J X] KDQ&DQSROWH DRFRQJ / XR * HDGR) 2 Q/HLD

$ * 1D <DI@FL O IQHVK 3DWO DQG 2 QXU 0 XV 9 DUDE®! 5HDG ' MXEDQFH $Q ([ SHUP HQWRO
$QDOMVYV Rl 7HP SRWDO 9DUDMRQ 1Q ' 530 5HDG ' MXWEDQFH 3WRFHHGAQIV R WH W, ( ((

 QMEDARQDTB\ P SRUXP RQ+LJK 3HURWP DFH&RP SXWMUSUFKMWIRMUH +3&$ 0 DUFK

<X/ IDQ $RIHQ 6KHQ &KXQ-DVRQ: XH 5[ZH.3DQ +DLX 0 DR 1IND 0 DQURXW* KIDV. 4 IQIFDL - IDQYJ

5DNHVK 1 DG / HL/ L 5 DFKD $XVDYDXQI QUXQ 0 RKDP P DG 6 DGURVDGDW DQG 2 QXUO XV _$UDGCOH $

+ RVOHW $Z DUH DQG 611 H $ GDSYH &RP SUAWHG 6Z DS 7HEKQTXH [RU) DWS SSTEDARQ 5 HDXQFK
DQG 5 HGXFHG &38 8 VDIHRQO REIGI' HYIFHV 3WRFHHAQIVR WH  W( ( ( ,QMEDARQDCE\ P SRVXP

RQ+LJK 3HURWP DFH&RP SXYMUSUFKIWFWUH +3&$ 0 DUFK

2 4X] KDQ&DCBRODWS * LD <DAGNSHi* HDOR) 2 OYHLD $WEHWIN2 OXQ 1 MDYRWIQRT 8P DI P IU<YNVHO
+DRFRQJ / XR 24X (UIQ DQG2 QXU0 XV _&KUROXV 8 QGHUMDOGIQ) DQG 6 HEXUQ] ViKH &XWIQ) ( GIH
.QGXWW_ 6ROMRQV VR ' 5$0 5HDG ' MXIEDQFH 3WRFHHAQIV R WH  W,((( ,QMIDWRQO
6\ P SRUXP RQ+LIK 3HURWP DQFH&RP SXYMUSUFKIMWPWH +3&$ 0 DUFK

<DK\ D&DQ7X4X0$ * LD <DA@NSHi 3P DI P LU<YAVHOSWEHIN2 OXQ 2 4X] KDQ&DQSRDWL VD YRWEQH
0 RKDP P DG 6DGLRVDGDW 2 4X] (UIQ DQG 2 QXUO XV 8 QGHUAMDOGIQ) 5RZ +DP P HU8 QGHUS HGXFHG
5HUHVK / DWIQF\ ([ SHUP HOMO $QDOMY Rl 5HDO' 530  &KISV DQG P SCEDARQY RQ ) XWKUH
BROMRQV 3URFHHAQIV R WH  W,( (( ,QMEDARQDO6\ P SRUXP RQ +LIK 3HURWP DQFH &RP SX\WU
SUFKWPMWH +38$ ) HELKDU

BKDRSHQ) /IX - XGW 6 SRGWXH 9IRHOO XQMDQX &\ QMID 5RONRZVAL 1 IMAK . XP DU 6KDUP D

0 RKDP P HG $OHU ) DGFHVFR $QGUHDFH 50Q %BINKP DQ ' DIP DWD %DV F]\N 5D\ DQ &KINKL . HWK $

&DQEDD. D' HD/ IEHD ' DMFH) WDQFY $@D) IRRYD $ELIDIGBKDKDU* DQF] 1 DRP L( +XQMB\ 3RRD
-DMVZDO7RP DV . RFIRBN 30ZHO3 DEDM: RWILFK DEDM7X / XDQ &KUMRSKHUO DVRQ $KP HG 0

0 RAMEBID +DUKDUD 6XEWKP DQDP 0 XUDIEKDDQ 2 QXU 0 XV 1 IND 0 DQURXUW * KIDWL $@ 5DKQDYDUG

) HQIJKX 6XQ B6KXFKDQ 7IDQ %DGHQ 7 7IHGQH (P IO 9DQ 6\ RF SIEFDUER 9IFHGRP IQL - RMHSK 3

=DFNXQU $Bf =HRRYW . IQID =IHD V\D (UND * DQGD (P I® 5 ' DYHQSRWO IKDL3RS ' DYIG . RUIENL
6HUKHLO0 DQI X0 QDOMV Rl P HVIRJ HORP LE GDVIDY 1 DIUH5 HYLHZ VO HKRGV3UP HY - DQXDY

0 RKDP P HG $OHU - X@HQ ( XGAQH 2 QXUO XV y7DP 1QJ @ H VED®! JHQRP LIE DODOVHV YID VSDUALIHG
JHORP IF\§ 1 DMUH&RP P XQEDWRQY - DQXDY

) XUNDQ( UV 8 ®WH 0 F&RQUHD&DQ) WD 2 QXUO XV Y5 DZ YHQFK $ &RP SUHKHOVYH YHQEKP DINQJ

) LDP HZ RINIRU5DZ_1 DQRSRUH 61 QD3 CDOMY 7 HEKQITXHW EIR5 [ LY SUHSUQW

0 IDQ- DIQ 9XUFX 2 0 XV &DBE 6\P - DQBWKEH %IDQ$ 6FKXSEDFK - DVRQO 6W- RKQ DQG: L@DP

$ 3HWR $O( QDEGIG 2 SHIDARQY DWV) HWP L &RP SBf 0 XOWDUDWA 71P H 6HUHV 3UHGIFVIRQ |RU
2 XVDJH 3 IHGIFVIRQDQG' IDIQRVY $$$, 1 RUWKRS RQ$QRU7IP H6HUHV$ CDOMY - DQXDW

-R O/ IQGHIJHU &DQ ) WD 1 IND 0 DQURXU * KIDWL 0 RKDP P DG 6DGUIRVDGDW 0 RKDP P HG $OHU 2 QXU
0 XV y5 D7 DD Q $ FEXUDVIA | DWVDQG VEDDE® LDZ. QDORSRUH WL QDCP DSSIQ) YIDEFRP EIQQ) VHHGIQ)

DQG DI QP HOW,( ( ( $FFHW ' HFHP EHU

&KUMD * IDQQRXD 3HP IQ) <D ,YDQ ) HEDQGH - IDFKHQ) <DQ) 6DQNHHIK * XUDWX® <X ; 1Q /L
0 RKDP P DG 6 DGUIRVDGDA - XDQ* RP H| / XQD 2 QXUO XV * HQQDG. 3HNKIP HOAR Y8\ * 1P $Q (LI LELHQW
* IDSK 1 HXWDOL HVZ RWIN/ IEWDY | RU5 HDOBLRFHWIQ) .Q 0 HP R $ UFKIVIAFVXUHV 3 URFHHAIQIV RN WH
$&0 RQO HDWXUHP HONDQG$QDOMVRI &RP SXWQJ 6\\MWPV ' HFHP EHU
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0 IQHVK 3DWIO7 DKD6KDKURRGL $GWDO0 DN $ * LD, <DAGNSH $VWEHIN2 OXQ +DRFRQ) / XR 2 QXU0 XV
Y5 HVKIONIQ) ViKH 3 URGXEHU & RQVXP. HU5 HDMRQVKIS 1Q0 RGHWD' 5$0  %DVHG 6\ WHP W ,( ( ( $FFHW
' HFHP EHU

2 QXUO XV $VEEHIN2 OXQ * HDGR) 2 QHLD DQG WP DI P IU<XNVHO 0 HP RY_&HQME &RP SXWQI
5 HEHQA$ GYDQEHV 1Q 3IRFHWIQJ 1Q' 530 ,QYIWG 3DSHUIQ 3URFHHAQIV R WH ,( (( ,QMEDARQDO
( BFWRQ' HYIEHVO HHMQ) (' 0 ' HFHP EHU

* HRUID $QRQRX ' DYIGH YDWRTL + DY 9RBV 0 DURV . BDQMRXY =KH : DQJ . BRYRX®V . DDMGY
7RP 5ROW=1Z H/ L 2 QU0 XW& <IDQQDNY 60 HGHV - DZ DG + DMK\ D ¥ J 131 & WIVMAV D FRUH & \WIDA
DUFKIVAFVXUH | RU @WAQF\ FUMIEDODSSTEDARQY RSVP 1] 1Q) ERVIK WDOVIMRQ DQG FRG WIBIMDWACE
$&0 7WDQDFWRQYRQS$ UFKIWIFUH DQG &RGH 2 SWP [} DARQ 1 RYHP EHU
6KDLYHU P DQ 2 QXUD XV : X <RQ) . HUH+ XD - L=KDQJ Y&RP SRVDE®! 6\VRIDIH 6HYHY $ 6VRIDIH
3DWDGIP IRU' VDIJUHIDWG 6\ WP Wb 3IRFHHAQIV R ,QMIUDARQDO&RQ HIHQFH RQ 1 HVE RINQ)
$UFKIMWFWUH DQG6\VRIDIH 1$6 1 RYHP EHU

2 4X] KDQ & DIBROWS * WD, <DA@NSH $VEEHIN 2 OXQ WP DIO( P IW<XNVHO<DK\ D &DQ 7X4AXO. ROAMIQARY
. DCHBSRX®Y 24X (UIQ 2 QXU 0 XV RAHDNKDP P HU ((QKDQFIQ) (RZ KDP P HU P M DURQV_E\
FDUH X@® VKIRMID) VXVSHEWKLHDGVY W ,((( $&0 ,QMUDAWRQDOG\ P SRVXP RQO IEURDUFKIWRVYUH
0,852 1RYHPEHU

+DVDQ + DADQ $SVEEHIN2 OXQ $ * LD\ <DA@NSH +DRFRQJ / XR 2 QXUO XV y6HD 0 DQDIIQ) * 5$0 D
®Z FRW/ILDP HZ RN |RU HODE@] DXVRORP RXV DQG HIFIHOW' 5$0 P DIQWQDOFH RSHUDARQW
3RFHHAQIVRI WH W ,((( $&0 ,QMIDARQDG\ P SRUXP RQO [EUIRDUFKMWIPMWH 0 ,&52 1 RYHP EHU

$ONMQGR $GQAR 0 DUY ,YDQ) HEDQGH 4 XIP $IXDGR 3XWJ - XDQ* pP H / XQD 6DQANIR 0 DUFR 6RD
2 QXUO XV 0 [TXHOO RIMR 240 6$ DEFHBIUDWQ) BRQJ. VHTXHOEH DD QP HOAMXMQ) SLREHWIQ) 1O
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&RP SXWU$ UFKIMWIPMUH VR ( 7+ =XUEK 7KH VHP IQDLY KDYH EHHQ RQJRIQ) MGFH DQG DO
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W RURXMD WMADQG FKDUIDPWULH P HP RN FKISV XQGHUFRQAR®IG FROGMRQY IV RXURSHQ

VRXUFH ) 3* $ EDVHG PHP RY FROARGLY ' 530 %HQGHU 3L 580 (DW' 530 RXUGE
UHSUHVHQA D XQTXH DQG HYROIQ) WAMEHG | RUH SRUQ) QH WI HHIDARQP HP RN UHIDELOW

SHURWP DQFH DQG VHREXUW P HEKDQWP V : H DOR GHVJQ DQG P DQMIQ DUFKMWIAMUH GIYHO
VP XOMRQ VRRY' EHCFKP DN VXIWA DQG EIRIQRWP DAEV VRIVEDH : H_RSHQ VRXUFH WHVH
DUNDFW VXFK DV5DP XOWRU  Z KIEFK DUHZ IGHD XVHGE\ ERW DFDGHP [DDQG IQGXVWI DQG
KDYH GG R P DQ LQGHSHQGHQOAYDIEDWRQY Z MK ERW. KLI K IQEXVAIDCDQG DFDGHP IE P SDFW
© HDUH SIRGHHWY IQ KHSIQ) VR | XQGEDP HQB@® FKDQIH WH G-MIQSDUIDAIP Rl FRP SXWMLY R
HQDE®! FRP SXVIMRQ QHDUGD® LH 3URFHWMQJ 100 HPRY 3,0 VEFNIJ DODVSHRWR! KRZ

VR HQDE®I DQGGHMI Q3,0 M VWP V FLRW @ HUUHVHDUFK. GHVLJ Q DQG DERSWRQFKD@IQ) HVIQ
GHYIEHV DUFKIMWPWUH M VWPV DSS@EDARQYDQG SURJ WP P IQ) P RGHY :  H Z I@FRQAMXH RXU
FXWQ) HGIH Z RUN WDWKDV Z 1IGHD DQG GHHSO 1Q OHQFHG DFDGHP 1D DQG IQGXVWE DQG Z 1O
ZRWN FBVHD Z W IQGXVW FRAERDRY R I XWKHU H SBUH DQG KHS HQDE®! DGRSWRQ R

QRYHCB,0 DQGRWHUFRP SXWQJ SDWDGLIP V
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