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7KH 6 U/ DQNDQ VDP EDURU, QADQVDP EDU 5X\VD
XQFRBU XQFRBU DOR NQRZQ DV J QA IQ
6IQKDD LV D VXEVSHAIHV R WH VDP EDU WDW
QYHV 1Q , QAD DQG 6U./ DQND , WV WH @ KW
VSHAHV Rl GHHUIRXQG 1Q 6U./ DQN\D 0 DBV KDYH
IP SUAWMYH DQWBLY DQG D GDIN ELRZQ FRDW
Z KI®B! 1HP DBV OFN DQWBLY DQG KDYH D @ KWU
EIRZQ FRDW 7KH DH JHHDD®D VROMUY

DQIP DO DQG FDQ EH IRXQG 1Q YDURXV KDEVDW

IOFOGQ IRHWW JIDMDQGY DQG  Z HMDQGV

6DP EDU GHHU SUP DU® |HHG RQ JWDW GDYHV

IKIW DQG \ RXQ) VKRRW 7KH  KDYH H FHIBQW
VHOWH R KHDUQJ) DQG WP HD Z KIFK KH3V WHP

GHWIFW SRWQWDO SLHGDWRY  6DP EDU GHHU LV
FOWMIIHG DV /HDW&RQFHQ B\ WH ,8&1

+RZHYHJ SRSXOMRQV Z IWIQ VSHFIIF WHIIRQV
RUKDEMVDW P D\ IDFH YDU IQ) GIYHY R WUHDW
GXH WR IDRAVRY/ VXFK DV KDEMDWEBRW  KXQWQJ

DQG FRP SHWARQ Z IW RIHUVSHFLHV

3KRRIWSK E\ ' U 6DP IQED) HDQGR
' HSDUR HOAR! =RR®J\

) DFXQV Rl 1 DVUDCB FLHQFHV

7KH2 SHQ8 QYHMW R 6U/ DQND
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7KH2% 6 WDNHRPHQSHLGBRVWHDREIXUWXRX®JFHS W L RMIDOCHIDRKHGK
SURYL@KGFA.WKLGDROBHQW R DWVIKSV\W UILRUH[ F 8 B QIFGW KILHRIELROR J
)R XV VEH Q WIVQ L WEKD QR D WKIPMDVHNDODR\ D Q4D IKEDD O DAVYOUXQHIBORD C
1D O L9QMQ G DOUDL VX Q G D LNQERLR\O O HIBG\.LVDYDUXQQLPHOZBGRQEMOOH J
&RORPERDQGHQLWMIKIXVHGDZLEDQJIKDP LW R WHKND DO SDUW L F L D KH
, QW H U Q DW.IRFORDP S I&IRW HKMOGRP -XO\ DW$ SQLYHUWBIH\G QLW H
$UDPUDWHRI+LUBPDUDVHBBUDH RWUAD\DZD UG H QDS @UDU L B/XRA
-6 :LMHUDWRQ¥HRY.H\WWD\® ZK R UPIHP EHRIWK,12 % 6 0 U D F L RKXF/DYOHE X U \
PHPEHUV

#1802023
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7KH DSSQFDVRQV DLH QRZ RSHQ IRUVIKH 6 UL/ DONDQ %dR@RJI\ 2 O P SIDG
) RUP RUH LQIRWP DURQ SGIDVH YIMWWKH , 2 %6/ ZHESDJH

' R QRWP LW RXWRQ VKLV H[ FIMQJ RSSRUMXQIW VR
VKRZ FDVH \ RXUELR@RI\ NQRZ BGJ H DQG VNLAY

9ROPH

OWXH S _SXIXWY

30DJH
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7KHQWHU 8Q L% HRIOMRIUERPSHWEZD\RRIQD Q ENMK R% 6 IRWKMERQVHFXW
W L PW D U J HNLGOHU J U D BXROANMKNHAW DDMDHB W K&+ DS S U RAYQH.& H U V GBWACHY/N D
7TKHFRPSHWEWQR QWRWHGR WD JBHWDJHE DWW R QG X FRADHOGWKHJ R WKHHDU QL Q
ODQDJHPH@W /06 DQGEWDB, WREBNDFWKHSDUWRKRRORDE YLURQPH
6FLHQBBY YHWM&RORPEWDJADKHM®R® WKXQH ZLWKK$SHDUWLFLRSIDWLI
XQGHUJUDGXDAMEIWK EIHIR UPDQF N W X G H & WHH O H FWRHIGR F iHBGV D J,HR |
WKHXLFRPSHW IZW L RAKD \K H ARG WKX O\ 6WDJHQFRPSDVHB Q8 KR UW
DQVZHHVWLRQURRABGPLQXWBRMWMFKRVWASURPOLRW SURYLWRSLF\
7KHLQQRAU®EFHRNE DIDQ/BH U W L | DMDRNEHA6S Q Q XAHY V LRIQWZH. 8 EK H R®
WKHSBHSWHPEHU

*2/" 0('$/ 6,/9(5 0('$/ %521=( 0('$/
OU 5 $ 3DVLQGX (UDQVD* & $PD\D 3HUHUDOU 0 3 &KDULWK <

8QLYHUVLW\ RI 6UL -D\DZBQGHIDVSDW\DRI &§RGRRBERQND ,QVWLWXWH

7HFKQRORJ\

&RQI IDWMWMROV VR WH Z LOQHY/

9ROPH _ ,WXH _$XIXWW 3DIH
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'H DUMKULBROHIBE RXYWKMXFFHVVIXO
FRQFOXRLWRQHOWDWLNVRWAERORJILVWYV
VKRBRXUWHULRWID QIEE]\HB%6/7 KLV
FRPSUHKHQWHYHHM.PHGVR HTXLS
SDUWLF LAIDNKNVY HQWWDW LYVWLEeDV
WDLORUHG IRU WKH ILHOG RI ELRORJ\

8 Q G RKJI X L GDHR IR X H VW HBIPHIV R X U F H
SHUVR@V5XVKBEH\JXQDZDUGDQD
'LOVKDLOVHWS $ 6 XQHWHKUMD\DQ
'KDUPDUDWRKG@H 6DPHHBDVZDNXOD
SDUWLF LBDLOMD O X DEQWL J KWW R
DSSO\LQADW L \P\W WRCRIBM H F W LLYQH O \
ELRORJUFMNYBIDURKKHLH[SHUWLRYB
JXLGDQUEFHDRMRIDW U L\E RMCDGE F HRV V
WKLV VHULHYV

‘H HIWHREWKHDUWIHDWLWXG B8 O
SDUWLFLBWE&WNUIWKXVHRQVWIHPHQW
WKURXIJWRKYWU LHWVHS H G L F DWKIRRZQ

E\ HDFK SDUWLFLSDQW ZDV WUXO\ LQVSLULQJ

6WDWX¥@GIRUPRUH QVLJIKIVMQ®ONLOO
HQKD Q ERQQ WH\DURLPZ % 6L QV KIKK W X U H
JRUXUWKISG DWW Q| R ULARIBO HD V H
YLVLW RXU RIILFLDO ZHESDJH

9ROPH _ ,WXH _$XIXWW 3DIH
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TKHH3KRWRJUDSK\ &RPSHWLWLRQ KDV FRPH WR DQ HQG
UHPDUNDEOH MRXUQH\ LW KDV EHHQ :LWK RYHU FDSWLYDW
+LGGHQ %YLRORJLADOX®RQGSDUIWMNHG D ZDYH RI FUHDWLYLW\ WKI
RI WKH QDWXUDO ZRUOG :H ZRXOG OLNH WR H[WHQG RXU KHI

VXEPLWWHG WKHLU LQFUHGHB®RWRUWNDWR\ \& RP\% A MDW VR

6WD\ FROQQHFWHG ALRVAL XO RIPGROUDSABWVRMAHWHFHLYH XSGDWFE
ZLQQHUV 7KH FHUWLILFDWHY ZLOO EH DZDUGHG DW WKH






206/ $118%/ *(1(5%/ 0((7,1* $1'
$118%/ 6(66,216

‘H DUH[FLWWHRESQ QR XD¥HLOLF BIWR QR XBDOH QG2 % 65 @ XDOQHUDO
OHHWLQJ DQG $QQXDOWBMVRXBEDOHQGDUV IRU WKLV LPSRUWDQC

e 'DWHQRBHSWHPEHU
e OHQOQXHUL\DQD 5HDFK +RWHO ODKDUDJDPD

.H\QRWSHDNBUWUR» ODUDPE HSDUWPHRQWRGFLHQFMHF XCRWSIJULFXOW X
8QLYHUVLW\ RI 3BHUDGHQL\D 6UL /DQND

"HDUKRQRWRD YFHIRI ODUDPEBGLVWLQJINUIWKENKIHHRIEU RS L HQIF\H

RXWWHHRHGQRASHDNHBRAIDUDP EHHGEN UWQBHR Q H HHFUIRLAON U L EEDXUNWAXRIBIV
WR LQVSLUH DQG HQULFK RXU GLVFXVVLRQV

* HHQFRXWDJHD@P HP EHWVWRNHHS WH 2 S6HSWAP EHU | UHH RQ WHUFDGBIQGDY/

9ROPH _ ,WXH _$XIXWW



6XEP I RXUUHVHDUFK R
6L/ DQNDQ- RXLCDCRI UR®I\ 6/ -%

6/-%SURYLGIHHKXDOEWPSUHKHRYGYR FR Y HU D@HO O
DUHRY%LRORXHMR XUXBO L VVKHM LWBLAH Q WHMHFD U F K
DUWLWRBWVFUWIBLIUFFD/MHWM UG K L /3% Q FR X UW KHHV
VXEPLVRIRQLJLKRXONULEXQW@W ORAVREAEDVDR ®SSOLHG
UHVHDUFK LQYROYHG LQ %LRORJLFDO 6FLHQFHYV

SHDG WKH VXEPLVVLRQ JXLGHOLQHYV

9ROPH

COWKHSXIXW

3DIH
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| QM LDWYH &ROVHIDWRQ $Q ( 11HPWYH DQG
( 1 LELHQAT RRO RUYARGLYHWW & ROVHUYDWRQ

7TKHVX 1Q FUVHV

*OREBOLPIFWMBQKXDWQXQSDUDOOHOHG
LPSDFWHVKDSW®&MP DFURQGPLFUR
HQYLURQ PRADOML Y IRYI DRM.R/QR X U

SOD @REOWP FWI JAD X VE\GR WKDW XUD O
IDFWRBQUX XPODFWLYKWDMYIQLILFDQW
LPSDR@LRGLY HDUVILWX GWRGBRBOWLRQ
DQGRRGH F X UQ MD GW GIKHW L QFRILR Q
ELRORJIGAD/GWV' HVSLWHRQVHUYDWLRQ
HITRUWWKH ,QWHUQDWLRIQD@R U
&RQVHUYRPMDRXU$& 1 KN UHSRUWHG
WKDWRYLPDWHORID @Y VWHWVESHFLHY 5 4 + 50000 . %RO 61/ DOND

D UHF X U U H QWKQAH D WHIQMIS[WLQFWLRQ ' HSDUR HR &LRS 6FHGFH
$OWKRWKHD U IR | W FAQU HDWHID UDWH O\ ) DFXOV Rl $JUFXOMH
ELRGLYDRWMMVGEOLPPWHBOADUWZLQ 8 QYHMW R 3HDGHA D
FULVSIWLPDBDXWVHG KXPDQFWLYLW\ SHIGHA D 6W/ DQND

7KHUHIRQHRIWK‘HUHD\AFHK\D\@OFRJJHV)D:XQ/memex(WU{[I};)RUMA(QJIQ-FUQJ
RXWLPH/'WR/DIHIXDOBEBIORORJILFDO * HSDUR HOAR! 6LOMEXTMUH

GLYHUVUWPWKHQHJIDW IPYSD F WR/I 7UDOMODAD 8 QYHIAW R %4DVRY
XQVXVWDLQDEOH DQWKURSRJHQLF DFWLY kAbRHS%P DID

9ROPH _ ,WXH _$XIXWW 3DIH



, MDQG ELRGLYHUAW DOLFZWWKH[ VLWBXGLQ VLARRVHUYD
PHWKR&W W KRN KFHR X Q S/@D KW D
VOD@GRGL Y HUNDWREDD@IO RFDOA\PSRUWRQPHH J X D WKHRIV H FOMHE
LPSRUWDXIWRLWULF&LYHUWKLWK QHWZPRQONDLPWRI[SDQGE\ DFTXLU
HQGHPLUPELRJHRJIJUNSEEKQEILF D QFLHR OR J VAHDQOVQ BH.LY HS KBINQGHV S L V
ORUHR YIHMD DEFES X ODVRIL RIRADID G DGPLQLV\E U D WARXSR\OLHAA AD UX Q 8
IDXQDUHWRUKXOQHUWEDEDLQODQIE QD QFRQDW UM KUEBHNS R QIVQ EW HW )
SRSXODWXKRMJERWKXPDRQ®DWXUDDQGRUIQL]DW LLRIHH QJMIL LQ WK H
LQWHUYHRWIHRQWWKRFFXUURQFHFKDOOH @IL\GN SURW H PVWKLEQLR OR J |
KLJRHYRQQE U H H DGR GWIRY K HL UZHD (RWKKAHR X QWR X H Y HUHDK R X K H
XQLTKHARV\VGHPHUVYRO®ODWHAGQGKFRX QWYL W XHARY \V WHIFG/S H F KDWY +
DURKDUDFWHUWKBUHVHRFIDUH DGHTXDOWH DSURWHFWLKRELRORJ!
HQGDQJHUHBQGHPALB[BULDQND VGLYHUMHWMR G DD QD O D WPWRWH L
ELRGLY MUNDLEGE MWV KWHH J LEXQW RWYV L QG LFDMKHVP SR U W IRQ FHH Y LV LWK €
ULFRXL WHWK\LKHQGHP ID/PGWAQLTXHH[LVWLQJ FRQVHUYDWLRQ VWU
SRVLWOQRRH GLPRHDOKHORRB UL
/D Q NIDQ GV K HS.WH | H LKIDHEGVDDVB O V R, Q) LDWYH FROVHUDARQ
VXEMHFWR@DULRWWXUHDWVD\FOXGLQJ
GHIRUHVW BMWEIRMBWD QJHFOLPDW H. WK VQK LF"R QW HJ\W G DW K HQWH JU D
FKD QX8 V XV W D IGHYE®HR DFMAW LWERQYVHUYDWEL RQSSURDEK JDLQL
DQE®DSVBFLR HFROKRPQMIYHWKH ZLGHV S WDHDWEH QDMLAR QV FX R R UL W \
ODVWGHFDGHWRIWKWRWIXGERU SUDFWLPIGHWHFWLYHQFHR/@VHU Y
QDWDVOHE QG HNIHHSSOD Q®BVYIDQND ELRGLYHBVEMG H&EL\DPXOWLGLVF]
ZKLFKV LQFOXGLQHQGHPLFWSSURWKHRRWWHJWDFWBWBLNFLSO
DSSUR[LPDWHKODYEHHBODVVDNHG/RFLR HFRDRPHFAWMS URIHVVDRG
WKUHDWIBSERERUHRYIKUKH V SXEHEIDIJHPRAQWKKBILFRIDFKLHY
6 ULD Q NKDD ® | R U HRRY IRU EX®W\ VXVWDLODBOBHPEQ®RQVHUYRW
LVKDEHHQHG X PME 7KLV ELRORZEUIPCHU YLK UH 7K\LFRQF HV
L QG L F\ Y%\ HOMH B UPPHG LLDPMH. R QRIVQ HZ GHIQ &DWR EH HRR URILD H V!
WRDIHIYW KX QL TXGIDIQWSD Q@& KHLUS UDFW ER WAGU D G L W RFPP® XL @/ L HOW K F
KDELWIRWARQVHUYDQWORQ/WDLQDEABMHORRUQIBH&DSSURDBYXUWK

PDQDJHPHQW VKDSHGFRQVHUYBDVRIORJIZK/RDG G H
QHZGLPHQVURQGFRPELOQW&GHEZ LW
&RQYHOARQDOFRQVHUYDWRQ VADW] LHV PRGHVRLHQFRYHYHYULWQ RXVHIRU

FRQV H UEYLLRGL Y FSWDVULWM F\X HDFUDDY\G
7KHDERYBIFWNJKOWKFWLWQIFHEQU HFRV\VRR@VH U YDH DRI RIMAKWK\ S +
W KFHR QW Y¥AD WRLIR DR O R GLLFYHALVGMKH RIRUJD Q DD\ VW FPKFR Q V H U YDODLC
IDFRIFKDQJEQJL P DIMGHYQ¥V W D L Q D EX0HH GW RL Q W H J IDIDVDHH O D \WMHH® B Q G
ODQX&ISDWWWHEKQ@WYV XQUDELORW VW DN H K R\ FHHILVHEYHWV \R K W F R FTH W
&RQYHQWLRQDO FRQVHUYDWLRQFR®VDUWHIY R Q BEHANRD OLFQ WW K H

IROORZLQJ DVSHFWYV

9ROPH _ ,WXH _$XIXWW 3DIH



JLIXUAKH PXOWLGLPHQVLRQDO LQWHJUDWLYH FRQVHI

D 'LDJQRWHBHHGRWRQVHUYDWERQQWHJUDRVUE O H Y®LOM LS O QQH
7TKHFRUUNMBWHUVWBOQGK@HHG DGGLWAREFDGHRILLFVFLS LK
IRUFR QWY DWRIRGS HF LWEF[R U HFRORMHSURGXEWRORJHR
HFRV\VWNPAW H QWL 1D OHQ FOSL V'S D WML QHFW K Q RE RMRFQR O R
HIITHFWROQN H U YDOM®RWDQVWDQFH HFRQRPRLGRWKHWAD O WRH/Q W L L
W KW K WO B YIHOERQVHUYWDMWLWRY WR FRQVLGHQGLQWHJURWIKH L
RIDSDUWLY¥S©OPEBGHEHWHUPLQHG GLVFLSOWQRMKDYV VRFLR HFRQT
E\UHIHUWRXKEID W L B5® BDVRVD DVSHFWVWKDWUH OLQNHGLWK
VSHFERXRWUWHJILRKMHQWRPHYV DGPLQLVW WHWXSSROLFDQG
W RV KHHF RV\V @ HPBIORPSUHKHQVLYHOHIJLVOD@WE®RQISOWKHD WS HF W
DQGGHW D L\OHUGY HWV UH T X L WHRG QHHG WR EH FRQVLGH WDHGS
XQGHUVWEK@GWH QWG FD GRH LOQWHUFR ZQMAW R DPHZRUN
FRQVHUYDWLRQ QHHGV & %\LQFRUSR WDM G@D QR

GLVFLSOLDQHY VWDNHKROGHU

FRPSUHKHDYEBRIDLD®SE B R WVRK

FRQVHUYDWLRQ FDQ EH DFKI
9ROPH _,WXH _$XIXW 3DIH



F

B3URIHVVLR@Q@AEOHDIDIHPHQW HIIHFWLYHQHI/VPSRUWDOWID'
B3URIHV YV ILRHBMOQ WEQEGIHP Q G LGHQWLIRMKRURGE RIPQ QUWD V
UH V H DLOPRAW Y SVOKMINH U R @ 8W K H LOQQHH®I UHYLVIZRKQWQRLQJ
,& DSSURDFKH FRQWULERWLRQ HYDOXDWLRQDEOHVQHFHVVD
DGPLOQLVWWIMQSBROLF\POMHUY DGMXVWDBBG@WY L WRMYVKW K H
UHOHYRQMUQRIBEY W LMK TWDO O\ SODQ V VXFFHVV
LPSRUWD@RWHRYHWGHUVWDQGLQJ
FRPPXQDWS WURQIVF UL W DFMR U

EHFDXWKIHX FFHDVQW | |HF WIWeH Q  3WDPWFDADSSTDVMRQ
FRQVHUYHBVXQ@H 8 HQIBU JRHD \

SXEOLHFQJDJHPHQMHUHIRDBO +HUBIUW K UBHID O HYDVAFGH\R Y L\B R G
FRQVHUYBOLD&@RXEBDOLIJQHGEXUWKRGHUVWIRESS OLFRIWKRHE
ZLWWKHKARQFHBWEHQHVKWULQJDSSURDRWDIHIXDWMEBZRIDGDQJIJHU
EHWZ HDQV OOH KHRPP X QD Q¥ & VSHFDHMG Y XOQHUREBEYARV\V WO P
FRQVHUYDWLRQ WKURXJK XWIUdLIB@WNRQ

6HWWIERDVHUYDAMWLRQN HIQEV * QL KRB 6SKDHRSWIY FUQW DQG
LPSOHPHQWL®XHP 6HWWLQJIRDD ' ISWRFDEXV JDQGXERVXV
FRQVHUWMULRWHILBIEWHIUDWLQJ
DOWKHERYBLVFLSLOWHWKH 6SKDHURSWHWBWN 5 0 7U\RQV
DIJUHHPHRQWOBYWDNHKRIOWGHUVHFRJIQDYH® QGDQIJWUHBMSHFLH
FKDOOHQ@I@ILPH FRQVWBMN XQGWEKH WLBABDVW ) LJIXUD
7KHDFWLYBYROYHRHQWOHY D QXU W KH UPKRDINX | | L FQ H qRROY H U\ H
JRYHUQPBGRRULWILWWVVHQW LB LV WENK)HD X QIDQ FORBDRWHFW
EHF D¥RH VHULYRD DQNHGROLJQ2UGLQO@FHID QNDQ GQQH[ RIWKH
ZLWKWKHFRXQWUSROLFLHYG &RQYHQWR®QQW H U Q D W IURDEGMHD
OHJLV O:XW RROQ V H U WDMULIRQH J (®I& D Q J HBBHIEH R 1: L O 5D X QIDQ FO RU D
DUHDOQHGZLWHK[LVWDGIDA G 7KW SHHAMUHYVW UW RWHD W XIEUHH D V
DGPLQLVWUDMILPHIZR UNW KH L UL QVKHXZD YD L\®LV WRIE B Q NIDQ G
LPSOHPHQWEMWFRRENMDVLIDYG 6RXWRGLMVSLKHMYLQGKDWHHIDC
IDVWHU SURW H PMKYRIH F Ll Bl F HW KIDW® X WV R
RYHUXWLQQRIDAAIRMAR QSRS XODW
ORQLWRDOGIYDOXDWRAQARIU |RX QDLW KILUR W H FRAUHHG/DWAM. J Q L I L F |
DQGHY®DXDWMWXKHRXWFRPRIVD QXPEHULQGLYLGEREHREVHUYRG
FROVHUYBWWRBRYBODIRUD KXPDQ KDELWDWILSRQWYDWR@QHG
VSHFLVISHFLBIOWGHFRV\VWND SODQWDWLRENS FRXQWOULFXOW
OHQJIJWERB QJRISURFHR\RQWLQXRKFRV\VWHPV
PR QLW RUADLIWR VEIBID O RRZW K H
LGHQWLILRDWHRQHQWKDQJIHV
PHDVXUHPHQW RI SURJUHVV DVVHVVPHQW RI

9ROPH

WXH SXIXW 3DJH



JLIXUHD 6SKDHURSWIHQIDMB® GDQJBQUBQGR ODMQEBEBPABHHAMSBHFLEV

2LE8[WUDAWRRGWH U R FIIDIDSXGE/X OR VX& 7 K HJ L F&L Y H UR/IEAM\U DOOXINID O D G
SURSRVHG IRUHVW UHVHUYH

3KRWRHGDW F DQGG 7KHSXWKRE 3UR! . 1 * 3XVKSDNXBPDEDRN\
$JULFXOWXUH 8QLYHUVLW\ RI 3HUDGHQL\D 6UL /DQND

9ROPH _ ,WXH _$XIXWW 3DIH



'LSWHURFDOB®G X OTARKZOVL WND Q
HQGHPLBNBHF MWHVBIW LERWBUURZ

GLVW UL EXOWLVREDEQR WVAK W R X WK Z HV W

UHJLRIQUD QNPLIXUH 7KW SHF LMy YDA DO XNDDQD SIRSRVHG | RIHWILHVHUH

FODVVDMWKG D QJR QMIGHD W L E®IGO
/LVEXHVR WYLPLWHBDI RFFXUUHQF I HUDOAND OBQRS RMHGUIMWHUY

UHVW USRS XGORN | B Q @&/ KW K U HLDW V KD LVORFDWMEEHR X WK RHSWL
IDFHAK W SHFKROKBVIKFRQRPDP X H P QNDHIRUHVBWASLEBDODRIGRIR U

E HF D X\WWRLFD @ HH [W U D P\ B HIGo 2 L WU FEL R O R BLLACHY YILIKU RV G

WKBDLOQWUGWH P SRYHUDD MV EHLQJ Y XUURXQEH&XPDQVHWW O H AHIEW
PLIHELWRWKRUJDQFEVWDGRHY DJIULFX@BRETD UMR W KM\ SGIR FDOL
WUD G LWLBRDOD FSMULRRFMHQ/G D Q J H YAKEL QUD MWD G H U L VoD WMAKKHUD O L
WKMWUHNEWVYLYRDHY KK WRVKHL YRUHVWVKIRQONQRZQRFDAWR UWKH
HFRQRSRWH @WREYG I X O @wuwgRr HQGHALEFULWLRQGDOR JMUHIHUQ

VSHFLHV IDFH DQ H[WLQFWLRQ YEVTHONVRSKUDDD Q NHQ@EIDRQ 5U
D 1 UIP HQ WH@GE V R O O R/BIKES WY FAKK H

6L Q FHVHIW ZR S H F KIDW®IH JPRY H U D J ff H U D CRUBMWX E M H IARH@\MIVX FBLY
FROVHUYDWHBOLGIVHE FOOL ZQWK RYHU YLV LWQRMLRIF K PHEWDELW

UHOH DB @ 6 R O L RICHWKRIW K)o 6 G H I U D G DAKLR'Q N HMD QL BDBL WRIU
G X HNV RV K HKUJKKVHYD O XAR PP X Q LWAY RSRVERR VH U YIONIX® R L WKK H

HOJDJHP HE@W\D NH\ UROHO WKH *& DSSURDFRVDIHJIXDUWGELRORIL
FROVHUY BWDRQ DGGLWWRAKHLGLYHUYVLVAGKKLIOHYRIGRPPXQLV
WD [RQR®UR WRBER WIS H F KBYGR W HQIDIHPARDAD VS H L MGH FODDLQ
EHH@GHTXDWWXG WHI D UGW@s L FXTHIRQHLOQWURGXHFRWNR X IDQY®
UH S UR G SWWRBGWMSURSDJDW ICREY HORSARRIXQLWRU JDIMW L R QU
SRS X0 DWAIRKQE X W LLRIG G\QDPLFV RQVHUYOWMABRRHS UL R U LB MEKH
GLVWU L E XMFRROGROIQ GHWK QRERWB R G LY HRVWIWHR UHWKWVQRVEHH Q
7KHUHIRQARUSRYBUWHQ@@ILVERE SO L\QY W HPDWUSCAERE PR W HY H [IDUFK
DORDUVEUR | HV VH @ QDAL J K 0 \H G X F D WR R\Q DYRXWMEBH. QW HS D DRIV
LP SRUWIR MK L HAY KB E R YRE M H F W L YR QUHD WALGRIEF W LHYQGH) D J H PALQWK
QW U R G WRLHEIHR W HY SHFAL WA H W KR U HHE D U W FOHIBW KBV SRQV L
L0 G X BRYIDFK D O O HERZHY HE® U G H UP X W K R ULQMIKHENU HIDVQ H F HV M B UN K H
WRSUREHDO LOQFRPBIYHQXRUWKH ¥ XFFHVVPE®HPHQWDVRR®VHUY D\
FRPPXQIGMAIRQYHHBEHPDGRALWK PQG PDRDJIJHPHQW SODQ
WKNXSRUWI SROLF\PDNGI@WOHYDQW

DGPLQLVWUDWLYH ERGLHYV
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$ FNQRZ GIGI HP HQW

, ZRXO@EMWHRFNQRZGBHIRIHV VR U
* 3XVIONXPDUDRPWKHDFXOWN\
$IJULFXOSMNAHUMLRIBHUDGHQRWOLV

L QY D O ¥RE)WHU L E XRFRLGRFH SW XW R H]
LGHD DQG SURYLGLQJ YDOXDEO!

UETR] UDSK\
(VSRR / « QMIIDAYH FROMHUDARQE 6$,6 S5HHZ  SRQICH@ Sss $YDDE®I DW
R VoY, SFFHWMHG  -XO
+DQUDK / OIGIGA * ) DQGO LU &P DM FKDQI HHOW UDMG FRQVHUYDARQ VWADW HVE* BEDO( FREJ\
DQG %ARIHRIWDSK\ >RQICH@ SS $YDIDE® DVKWBY  GRLRU M ; [
SFFHWHG  -XO
.DXQDDKD ' 0 6 6 DQG $PDUMQUKH $ SHSWBI GYHMW [Q %HDQ D P XNDDQD SURSRVHG [RIAW
UHVHOYH * DA GMMEW 6L / DQNDE 7$3529%$1,8$  7KH -RXUDOR $MDQ URAYHMW >RQICH@ SS
$YDDEGIDVKWE G GRLRU VISWRY L SFFHWMHG  -XO

5DQ05 + * 3XWKSDNXPDD ' . 1 * : IMMXQEDWD' 6 $ YRWRAN 3 ' (EKKDWD $ DQG) DVHU-HNQV & 5

¢ LYHMW DQG GMMEXWRQDCHR®J\ R WHH IHUQV R 6L/ DQ\D D WMS \VRZ DLGV FROVHUYDWRQRI D XQTXH JHH

SRROE&H BQ - RXULDOR 6 AAHFH >SRQICH@ SS $ YOIDE®! DVGRL MY L $FFHWHG
-X0
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0 WRSKDI\ $Q( P HILQ) 7KHIDSHXWE 7 DU HW

OLWRFKRQUEUHWKH/ LWHM FHOOXODU
UHVSLUGLIERIL FXOXFRVHR[\JHQ

DUMVHB/BURGH GHQRWWHKRYSKDWH

$73 LQD SURFHNYRZQVR[LGDWLYKHUHIRWDEHI QO RZRQEW UDRVLR
SKRVSKRU\ODW+RE ODLQWDLMLQ526LVPDLQWDLGH ODIMWWMKEURSH L
KHDOSWRS X O DRVRIRPR FKRIQEHWQ I UDIXQFWIRRQP XOWLBROGIO XIDPWLR[LG
WR X V@DV KHQHUJIMTXLQMRMWKH V\VWHBMDFWRMHH@SHFLHWQHUDC
KRVWHOOXULQWKHBURSHXQFWLREXLISZKHYKHY@W LR [V G\DQHPY/H
PLWRFKRQGGLQDPLFDOBIFKDQJHRYHUZKHOPHEGEHFRPB\VIXQFWLR
FRPSRQMAXWRRUWRFKRXZULBRG ORUHRYHADBJHGPLWRREXR@FDOQ
ILVVLRWVKHXVLBQRFHRWRFKRQGBR QW UDLEXWIHHR 26S UR G X FWH.\RXQO W
IX VWRWHCHDFLOLWRWILRIHQBEYGY LO@QQFUHDN@BUDRBRZRGK LMV LV YV
WKIHVV LRURFHWSUHUHWKRWKHLURQWKEHHIR WKHIITHFWIONMHPLQRWL
GHIJUDGDWKRQ FHOOXBPIDRHQHUJHWREDIHG PLWRFKRQGULD IURP |
KRPHRVWINEHSHQ GRHPWWRFKRQGULDO
TXDOLWRQWURHFKDQLVWPXFKDV

PLWRFKR@IQDPOMKIELRIHQRVLYV
QDVFHPMWRFKRQBQ@GWKHIILFLHQW
GHJUDGDRNIGRQIXQFWRPRWRBPKRQGULD
HQVXULWKHHIITHFWPYDK)DJHP HRIW

PLWRFKRQGULDO WXUQRYHU

7KH 2;3+26 DOVRRQWU L EW RN KH
LQHOXFWRERMHWRR QXS H U R [ILLGHH
UDGLRDQ@KLPAKKH@QYHVURMGURJIHQ
SHUR[LGH 7KHWHLGDWSWH DH\H
FROOHFWHVIRBIED FVR[YIHYSHFLHV

' USDPRGD: -D\DWXQID 0 , %4RO 6U/DQND

526 7TKHLPSDRVYW26GHS HVRAQW KH LU
* HOHWFV DQG 0 REFXQU%R®I\ 8 QW
DEXQGDQ@QRHHOOYRZFRQFHQWUDWLRQV ) DEXGV R $ SSTHG 6 FHQEHY

IXQFWILR RS R UW DIQD ®8DRIF XRWY  gqyHuwW R 6UL-D HZ DUGHIHSXWD 61 DOND
FHUWDULRF H VAKL\® HIKX D Q W HWHLHW

GHOHWHHIUREKWYDOBHOSWUWRFHVVHV
OHDGLQJ WR R[LGDWLYH VWUHVYV
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&SHO@OU GHIWEDWH  SWIRFHW R DV1$ GDPDJHKWUGHSOWL Y R W IGROQV L
DXVRSKDI\ VWUHD\G K\SR[LBQGHWKHWHWUHV
FROQGLWERQOXOGDSLUDQEROIWR \
$XWRSKDYWKHDMRWHOI GHIJUDGPWMWHFKH $73 UHTXLUH PO I§IM/MR
SURFHWHOWKDWULJIJBUGIGWULHOQWFUHD®REOHYHOPHVVEYEHOHYHO
GHSULY RWAHHR@O ¥ &DBAKVVSURFHVW QG XIFHR SWRMIQFUHDBWR DSRSW
UHF\FOXH U G XRPH/R0ID QHID@DAH V% &/ IDPLOURWHHQDWREWD SRSWR
FI\IWRVRORWWIKQYRFIKRVRPH PHGL®»WHGURW BIURW RIGKHUBR SRSWR\
GHJUDGDWLRIUD SEGRFIPHUGLDWH® &/ IDPLONJIX ODKRH WHW RFKRQG!|
E\ VHYHUNMOGHFLIDKWRSKDJ\ UH®HWEGDQRO00 SHUPH IDBAXORBP\
SURWHLQV WULJIJHWKIBRSHQLRADI PLWRFKRQC
SHUPHD MDD ®NSRRQU HAV3 7 3\D Q & K H
7KHWDHWK UM RV XWRSEDIWNR® UHOHBRVAH\WRFKURP&K7 &L QWNRKH
WKHVSHFLIERPSROQHOYWEMHFWRG F\WR S ODKVADKE W L YOOFW M FHIRGH Y H Q W
GHIJUDGDWUYQR FURDXWRHKIDDGHYHDGWEISRSWRWRIZHY HMKD\EHHQ
F\WRVRRPORLFR Q N QLW HPWX O I EM Q WI R X QA\GRAID W KER L Q YV WRHIDIBRFHHG L
O\WRVRPOIWKWHFR@P®FUR DXWRSKDIWKNVKHDSRSWRSUIRFFHVWHJIXODW
RURQ VHOHFXWLR SKPRUQNRRWKH PHFKDQLRPWHOXUY LWHWW R ZD U G
F\WRSOIPGFHOOXRWDIDQH®WHY HOLPLQOPWMEGSED P D JMIGN R F K RQL®U
VHTXHVWEWBKGDJRSKRIRIMWL@] D SDWKZD\ NQRZQ DV PLWRSKD]J
YHVLPOHUPAMXHDXWRSKDJRYRIRH
DXWRSKDJRMRWKHVHXLWB\VRVRPHYYIMRSKDI\  VHBFWH DXVRSKDI\ R
IRUPLQ@IXWRSKDJRO\VRKRBMAKH GDP DIHGP IMRFKRQGUD
HQF O RRRHGN DQWYHQWGE B OWDBH G
O\WRVRPBORWHDVH\VLUGVHOHFWLK)HNVR S KOIUW X BHW R F K R Q@GW H D@LGN
DXWRSKWDUJIJNSMFLWIFVVXAHHOOVHIILFLHIXWFWLRY SUHYHQWALKH
SDWKRJFHIOQRWHLQ HIDDMHB/DPDIJHG DFFXP X O RWER/QX Q FWRIRWQPR K R Q G
RUJD Q HVORRHMW KBIXWRSKDJRN\KRIPHK HQ AWV H F R J QR YH@ V V H GHVOLHPMH Q
OLJKFRMOLQ /& SURWHRQWKH RIFHOOSOPW H B\ IGR®/ L PQ WRGK D .
SKDJRSKRBEMDYV FDUJRHFHSWRRIVRFFXDVD SURJDPPHG H@WW SHFLIL
GLVWLQIRKQVKELTXE WHRLRONVKH GHYHORSNM@EWN F® UWDHID\SHRU
WDUJAWUJRBHVWLORGGHIUDGDW LRQ/WD@WZHHVVHQMWUBPEHYHORSP
&KDSHURQH PEBWRWKEIVXEW\SHGXULWWLQDQJOERQOI IHUHQWQG W
RIVOHFWDNWARS KK L FKKHDWKRFN WKHPDWXUDWLR@UGLRP\RMDQYGE \
SURWHULRQRMOV+VS WUDRWWDUJHW U\W K UFRILOGOX/U L QW K H WY H Q W O O
SURWHLQV WR O\WRVRPHV V Z L WWF B QD OW\QHD WsL78M R X U XIF B V
JO\FRO\QRIVP P D O 1D QWU KHHDUUW K U H |
'XULQRSWHRWORDWKWRFKRUGEUWLPDMRODVRHVLWRSKWISHLVEDVDC
D FHQWUROHQWKH QWHJIUDWIGRQPLWRSKWISHLW3,1. 3DUNLQ PHGI
SURSD JDRVIGRI@ WKJQDIXWHVEBHDWKPLWRSKDQRGW\SH LVPWRFKRQG!
VLIQDOV RULJLQDWH IURP HYHQWIVVYXBK EDVHG PLWRSKDJ\ )LJ
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JLIXUHIIHUHQW PLWRSKDJ\ SDWKZD\V
6RXUFH -D\DWXQJD HW DO

YDVDCP IVRSKDI\ WSH P MRSKDI\ YHVLFXDPWSLILFDWGRQWRFKRQCG
FRQWHQWY DUH GHJUDGHG
$VSURSREHWIBPDVWKUY PLWRSKDJ\
RFFXUUWRHVR XWU IGHPW WY RYD 3,1. 3DWINQPHEADWG P IWRSKDJ\  WSH
GLIIHUHKEW \SIHG HEGW KPIW R FKR Q G U LIDRSKDI\
ILVVLRWOQRFHWYSH PLWRSKRBEXUV
ZLWKRXWQ\ PLWRFKRQ®UIPEWDQHQKHDOWIKWRFKR®EBHD OXORWH I
GHSRODULBMWHRQRQGLWILRIIXLFK 37(1 LQGXFX\BDWLQWVH3,1. LV
FHOOSG DG HQRPR@RISKRYV SHOBWH L PSR UMMHARW R F K RZLGWKKEBIH GRID Q
UDWIGRHFOLMKXFKOVGXULYWDUYDWLR®HUPWQRPLNOHWVWHTXHQBRKEWOHDYH
DGHQRWRMHRSKRVSKDWH DFRWNIDKWHSWUWURFHVSHGWLGDAWBHD QG
NLQD$HB3. DFWLYDWENRVSKRU\OBWHVHQLOLQV DYRRERDBSHIERMH |
XQF OLNXWRSKDREWLYDMNR@VH 3$5/ &OHDWBHIG LWH OWHRWRVKH
8/. DQAQLWRDWRWRSKDJI\ PLWRBKWRVRWHIUDGEWWKGURWHDVR]
7 KH\BHMR H LGQWEW KRHHLW RS ISUNRFBVYV :KHQ PLWRFKR Q@GMHGDPDJIJH® KH L |
VHTXHVWHWRRQ GQMIBH DXWRSKPHPEUDGHSROMWQPHKMLWRFKRQCG
VWUXFW@ERIP IIXWRSKDIJRVMRAHM HPEUDRWHQWAD G LV VLS D WHWV
DXWRSKDJRVIRRIPWD QG IXVHZLWK FKDQJHQ003 PRGLILHY. E\ WKH
O\WRVRPHV PLWRFKRQGULD DUHKRHRROPWU LIHBVGORWR SKRVSKR U
HYHQWYV
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CVWHQVXWHKBW. LWWDBEO¥RDWHWK )81 GRPDEGQWDLQL®V& DQG
WKMWUDQVORPDKNRXWRUWRFKRQGHEIIDOXELTXLWLQBWLERDWRUYRU
PHPEUDQ@HO00 FRPSORKLBURPRWHWO085)D UM[SUHWWIEY SRPRIS R[LD
WKMHEUWPHQWQ( XELOWLQ SURWKHQDUHWUDQVFULS WP QREQICRO/QM
OLJD3MMUNARYKHO 2QFERVLWIRRQHBUDQVODWRVR QDEMEGSR[LD LQGX
PLWRFKROAGWNMELTXLWRRQMWHY IDFWRU+,) )81'& LVDOMVIRQ200
SURWHIKQWBHL. SKRVSKRWNKBHE SURWWLDWH JX O D®\B® [Z DWWKKIHL G
FKDLOMTXHQWERBODUNLQ PHGLRWAHIGHUN Q@D DG KRV SIKX\DH Q F
XELTXLW\ODQMNMWREREBDXURQ WKH OLMWHQDVIWUHS RUWSHIGRV SKRU\C
PLWRFKRQEBVILRSQ RWHRIQVRIXVLQWKH®H,5 PRWRII )81'& 7KHDFWLYDW
0)1 DQGO0)1 WRSURPRWHKHLWROHFXIOH% (&1 UHJXODWWRSKD
GHJUDG W UR KHELTXLWLQ SURVBHBWRASD %5%$ LMDODRPLWRFKRQG
VI\VWHE36 :LWKWKHHGXFHEHFWRUVUHV L GHGRWMK RWE HH®R F X P H QWRH !
WKHXVQRIYHQWNVWRFKRQIGWMIIRY L QG XAFHNRSKDQGHSH @®REGIDUWILQG
LQGXPHHI UH JO/WMPQISIRBML RRIW KH S
PLWRFKRQGEGDWLRQIINMADOVR
XELTXLW\SDWIBWY $$$ $73DWHMKDWOQ IMRFKRQGUDO YHVF®I EDVHG P IMRSKDJ\
GHJUD @QXWVY HIMRWKBURWH@VKH WSH P IMSKDI\ P IFURP IVRSKDJ\
200 LQFOXGN2QD 7200 DQG
YROWDJH GHSHQGHQW DQLRQ FKDQHOPE FPRHE KDREHHQH S R UW/R C
HOLPLQDWHMWEYW®PRLWRFKRRDDBGKLFK
$OWHU Q DNEILX HW\O BWAIRMQRFKRQ GIUQAPROYEW UD F HRLOMXRAEKIR QGULDC
SURWH IDQWW UD@WRHURXDWWRSKDMHVLRADWHYQVSERUWHGEROVRVRRUYV
DGDSWRUVLQFOXGLQJIJQXFOHRSREHQR[LVRPHYV
VHTXHVWRVBPH64670 QHLJKERU
RI%5&$JHQHSURWHL®5 QXFOGBRW 7KHLQDW DR B OMKHWH RWP LWRSKD.
SURWHLQ 1'3 &$%$/&2&2 DQG LWKHOLPLQRWILRVRSKDJIJRVRRAMYV
RSWLQHZXBTD (DFKRIWKHWKS DSWRIKVHZWKO\VRVRPMHYGPDWXUWHWR
SURWHRQVIRVMFE ELQ GIRPIDRQG DXWRO\WRVRPWRUH VSHFLILFI
D /& LQWHUDUFNIL®RIS 7KHODWWHUWRO\WRVRPHYV
LQWHUZLFWOK H  ,, P RO HHFW.@F X S
VKDSHG SKDJRSKRUHWR |IRUP 7KLRDWXUIRVQR/@®RVRPWRY GLDBAHG
DXWRSKDJRVRIPWN ADQR0O0 DQG /& ELQGLWRWBLQM +236 DQ®KH
,00 UHODSWHRGN HH@ H SWWRKLDMY G XFHO\VRV RPIREQHE DV VR FLLIRME Q%
PLWRSKODIWKRXWQYROYRPHOW 7KHLWRFKRBRREQYWBQWK K@ JUDGH
WKR00 WK¥%& DGHQRYL®WXV N'D WKURMOR\PH PHG KDGWHREOD WAL G L |

SURWHLQ L QSWHRU/DHF L (BJ % 1,3 S+ LQ O\WWRVRPHYV
OLNH %1,3/ DOVR NQRZQ DV 1,;
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YETR] WDSK\

6HADFNRYD / DQG . RRBKXN 9 0 WRFKRQGUDOTXDON FRQARODV D NH GHWMLP ICDQAMR FHDVXUNLYDQE
%RFKIP IFD HWY%RSK\MFD $P® %% 0 RBFXQU &HD SHHDUK >RQIH@ Ss $YDDE® DW
GRLRU MEEDP FU $SFFHWHG  -XO
=RWRY ' % -XKDVJRYD 0 DQG6RMRWG - <O IWRFKRQGUDOUHDPWYH R \ JHQVSHAIHY 526 DQG526 IQGXFHG
526 WHBDWHE  3KMVMRRIIFDO 5HMHZV  >RQICH@ Ss $YDDE®!  DW
GRLRU SK\ LHY $SFFHWHG  -XO
*@N ' 9%DUM 6 DQGODFBRG . ) GSXWRSKDI\  FHIX@U DQG P RBFX@U P HAKDQWP ME 7KH - RXUDOR!
3DWRBJ\ SRQIHA SS $ YDIME®I DWGRLRU SDW $SFFHWHG  -XO
0D. &KHQ* /L: .HS 2 =KX < DQG&KHQ 4 O WVRSKDI\ P MRFKRQGUDOKRP HRWIMY  DQG FHDI DIME
) URQAHY Q &HD DG " HYHBSPHOEO  %R®RI\ >RQILH@ $YDOE®! DW
GRLRU IFHD $SFFHWHG  -XO
-DDXQID' 3: +RH( .KDWD + /XQHD 7 6lIQK + *X®PIQ* - )HLOQER: 0 $' % *DUJ 0 /
9HGE® * DQGODWAV 5 1 <7 KHIDSHXWE SRMQWDOP MRSKDJ\  LQGXFAIQ) P IFLIRRWD P HEEROM XUROMIQ $
IRU$ QKHP H.Z GVHDVHEL XWIHQV >RQICH@ $ YDME®I DNGRLRU (04 $FFHWHG  -XO
| HP DAY - - 9DUDQV R P WVRFKRQGUDCDXWRSKDI\ 7\SHV DQG P MRSKDJ\ DQG P IFURP WMRSKDJ\ 7\ SH
E5HR %UR®I\ RQEH@  SS $YDIDE®I DW GRL MHGR $FFHWHG -X0
"REOGR / /XHAN & 5H & 6DPKDQS$UDV $ . 3UHWR , 6VEFFKIRM/$ DQGORQUDOH 0 O WRSKDI\ 1Q
KXPDQ GWDWME ,QMEODUWRQDO -RXUDO R ORBRX@U 6AHFHV  >RQICH@ $YDODE® DW
GRLRU 1,2V, $SFFHWHG  -XO
IX < /L= =KDQ) 6 =KDQJ 7 /IX < DQG=KDQ / QHBXOUP WRSKDI\ P HFKDQWP LRGN 1Q AVHDVHY DQG
VWP D@ PRBFX®! SKDWP DFREJIFDO IHIXOMRQE 7KHDQRWMFY  >SRQICH® Ss $YDDE® DW
GRLRU WQR $FFHWHG  -XO
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83'$7(6 21 7+( /$7(67 5(6(:

8 QUDYH@RJ WH* HOHV R / RQIHYIW
+1GGEHOLQ) WK

200)HLDQLIJKWPRBEBIQKXPQYQDB DWWHRWDR®FLHQWRWNXWSKIHHQHV
QXPERWFLHQWWUWWRIQ\GR OXWLRENVKLOKBORQILIRIILVKS VWX®RWQ
WRSUHYHSMHQRW\SOGOPHWDEROEEJPRXBWKIDOR KFWLREYWLQHO(
FKDQJMWRGDIJHHQHVFH®RNWWO\ZKLAKDDOLIHVEIRYHU \HDUW\KRZV
GXMVRVKWHOR P HUDWIHF QVWWIHORPHUWQHH JO L YIHEDHHV FH@ KRB WS BOH. ROR J
OHQIM HUWHEUBWRFNEKRUWHQLMYWHPV
RFFXGXMWRLS$ UHSOLFIKEKRQDW R
W K HR UPW L RIQD FH O O PQRW LFFORFN =HEUDILMXQLRUHULR/ D PXOWLS
$OWKRXHR RP HQDWHN. QYRQ@HIGH H[SHULP HRED2K L FKVD ®RVXVHGQ
VIQWKRWLIWO R LML P LWRSE HFRHH OO GHYHORSP HFQWBBDQ GUHJHQHUD!
GHULYDYRZHIML Y RPH.VWKSHF IWHR'H VW XGLHVYXUH 5HFHQWW@DVEHHQ
VRPDWHO®WROL I WK\ K JWRKEWIH FRQVLGBIWNELW BE R PD WPNREHRU
F\FOBQG D VWXGRQ UDLR¥YE WURXWJ HVH DRIGIKI L Q@XM RVKH[SUHVRILR (
2QFRUK\QFRKIX VM Y HD W KEFWLRILWWHORPHVUBPWVRX J WRXHWUY EMEUD I L
WHORPHUDVH HQJ\PH LV SUHVHQIH UGR KX Q¥SEEH FRPW.LEW D WXKMDHO R P H
OHQJIWKI LOHIHQHUDQYEBQHJIXOD\
7KHWDHWKUWMHS BRVWHQHVFEQRMHQWIWHOBBEYWHAW LID\REVHUIY®/G QL O
DPRQJILVKSDSLGHQHVFHRFFX WY |HEUDISYRWKWIGCKLQZRDULHWL
ODPSUHM®WQED O PRQW A HIQHXUR JHEUDIUWK HDD®IGQFUHD@WNHOH V
HQGR FULKDRW,IQRP RV RIWKWHOHR\OM Q XWKMKRD [LP X®PLIHVSDRY WEKH
VSHF LMW GXBQHVFHBOBHHQAKLFK LQGHWHUPURDWKHEUDIEREHYH U
LVD VORDJH Q@BIWRREUW D OWWUJHR QWK HAD YRE VH UV 8 GQAXQJ Y D \& X BHR
IODWILDRG URFNILWISHFLHWKRZ PXVFO®HQRUPD LW HIQVODIHH+HQFH
LQGHWHUPLQDWH JURZWK ZKLFKHEUBZIMPKKMHDUHKD JRRPRGH®U
VWXG\LQJ DJLQJ
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'U' 3WDVWDAELL GH6LOD 0 , %RO 6U/DQ\D
' HSDUR HOARI $ QP DOS FIHQFH
) DFXQOV R $ QP DOB FLHQFH DQG ( [ SRUASJ UEXOMH
8YD: HIMWD 8 QYHMW 6U/ DQ\D

OV+ 0 0 0DGXVKDQL
' HSDUR HOAR! $ QP DOS FIHQFH
) DFXQV R $ QP D06 FLHQFH DQG ( [ SRUAS J UEXOMUH
8YD: HIDWD 8 QYHMW 6L/ DQ\D

" HSDUR HQAR $ TXDWE %ARVAHQRH
* LDGXDW 6 FKRROR $.J UEX@MUDCDQG/ LLH 6 FLHQFHY
7KH8 QYHMW R 7RN\ R -DSDQ

,Q6ULDQNDLQMWKHUMWWDEOLRKP
WKHEUDIID/AL QIQN\ D QXP EHRU
VWXGKBWHEHHGRQGXFWHEGBWLFXC
| R O O RWIK[HIE U D H.A/EKU WRR LIVRY H 8 W
DWURBSERRQ\WWK®D W XADNEVUN UHDF
DOVRDERXULVKZKLFIOUH LPLODR
JHEUDIGWIR QNIWLEKELRGLYBQBYW
KRPHMVRLYH Y DULRH F LLK)F O X @ R®IJ
HQGHRISHF L'HY D ULALIRO D E D UZ K XK
LVUHODWHRGHEUDILYIKIXUH
PDODEDUDBPXARDOOH® QW QLRLV
ZLGHVSUMBGR X JKRKMYRZOD QGG
F H Q KU OLOW KFHR X Q WML\E R S X O EOLQ
RUQDPHQWR@LQJIJDSRKHELO DQG
+RQJRQ +RZ¥HHUWWFR QV L GIHQ8EGL
WKUHDWBE8FHKEHQ G D SWEY HH GV
UHG X MHKGER O O HRURIFRKHO G QW HFH Q
\HDU¥RZHY XMW FDFRNUHVHDRE K
W K HDLEX Q G CDQQR&V H 1 X O @YRKVM S HF L H
DUH QRW \HW SRSXODU DV PRGF

7K RWH@W LPDO D E D WLEEHKW HIBV
DQ@OWHUBRBHBYH E UD LL@ WAD Q N D
ZDW WIXISE\ 6 X P D W K LDSIDERID O H .IX F

DQGHSRUWIHREPEU\RQURZW k
FRPSDWHIBHIEUD IEXNY | DV WKHDUN F K L ¢
U D WBHQIM@ R ZW K HKBIY EH HQRV W X G L |
FRQGXFRUMHG PDODELFFRWPSBGWR
JHEUDIZR W OGHD O W K RRXMIKVD K X J H
SRW HQWRENXVHGQD ZLG M D Q JAI
UHVHDUFK
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" HYDUR P DOEDUEXV ' DARUHUR

JLIXUBSSHDUDQHHDRILR PD O DEDQW XMQ'IRQ LIRQGHHER DILVK
3KRWR FUHGLW OV 0 ODGKXVKDQL 8YD :HOODVVD 8C

$ UHVHDWHRRBRPRPSULVIFQH QWLRRVYV
WKBQLYHURIZTWRN\RDSD®DQJODGHVK
SQLYHUWUIWJULFXOVBRUMHU\RLIW\
SHUDGHQ@IQG8YD:HOODWOLYHUVLW\
MRLQKIBQGWRGHWHUPW®R&HHQHYV

DVVRFLAOAWWEHR Q J HRIIDM\MMR UWHHYV 7KLVRQJRLQARWHUQDWRABQDBRUI
DQ®KHALWRVVEUHBYWQLRKLFIKY SURMHFYWQGEGWKHWHUQDWRLR®
DEXQGDQWKWHWWUHRBPYD GXROKZDV SHVHDUWAREFHOHUDMWQR®SDYKH
XVHG?UNKE!ULW_FEtHHGH:lESJHULPHQMULQFLQM@VWLUWMBHL:DU/\RB
/KHUHVEKHUNHSMPFHPH@OM QDNYG | LQRVKLQWEBLWHDPRQV LRIVR 6
SURYLOHWLIUPLORPLPL¥SDZQLQBEVDNDAD<RMIDUDBRBVVLVWDRIW

GXULWHUDLYHDVRII XDWOP QMY | <RVKLWDRRVKBQLYHURIZWN\R
S+EDODQFY®LYHHGDSKQPRBRLQD -DSDGHVHDUWRK ODE R UDRPR WK H L
JLIXUH FRXQWUWQPOXBHRI$ 6 $KDPDG

% DQJO DKMV KX BW XYHU VUL & \6
,QRXVWXWMKAHZEKDWFKHGLE® 6 'H6 -DIJRGIQLYHRWBIHIDGHQU\D
PRQLWRFRHAWLQXBRBOUDQVFULSWREBLF/L\DQDIH' 3 1 'H6LOYSXD
DOQDOWWLEMWSHUIRUMRG[DPLQWKH :HOODWQDLYHUMLOMBOV + 0 O

H[SUHVRIRHQHWYROYHEGRZWRG ODGXVKBENVHDSFKLYVVBDQWHULRMLW
ORQJHXVWEUH[W JHQHVBWXIRQFLQUJRN\R

PHWKRTGMR XW F R PHR/RV K VW XBLO O
FRQW U MEROW B/IV X G\ B H Q W IWWLHD J
JHOQHM[SUHV\GXAJL@KHDUIWSDQ
SDUWLF XIODYRQ YH® K QGHWHUPLQDWH
JURZWK
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&HP HOARQNV $SUNIADODIQ

S+ P DIOMQDOAH Z IW S@QV @ VRG' P DDEDUEXV

JLIXUHQULFKPHQW RI VSDZQLQJ WDQNV DQG WKH IU\ ERU
3KRWR FUHGLW OV 0 ODGKXVKDQL DQG OU ' 3 'LDV 8YD

YUETR] WDSK\

$QFKHID 0 OXWAD / $®DW 3HH ) *DADIDYDUR ( 0 DQG&D XHD 0 / OHKDYIRXUR \MBP HH

DQG WIBP HDVH GXUQ) DIIQ) DQG UHIHGHIMRQ 1Q [HEWIMKE 3/ R6 21( SRQIH@ H $YDDE®!I DV

KWV GRLRU NRXUQDOSRQH $SFFHWHG  -XO

*HKDWG * 6 .DXIPDQ( - : DQJ ; 6WZDW5 ORRWH- / .DDBV & - ' HPIGHNR( DQG&KHY &

d IH VSDQV DQG VHQHVFHQWSKHQRWSHY 1Q VI R VADIQV Rl =HEWDIVK ' DQIR UHUR (E( [ SHUP HOBOH HRQR®J\ SRQIHE@
Sss $ YDUDE®I DNVGRL Vv SFFHAMHG  -XO

LOSSHJ: +HORWOD . . XKQH . 3DZDHK 5 DQG. XSS * THBP HDVH DPAYW (Q « P P RUE® IMWKE

) (%6 / HAMY SRQICH@ SS $ YDIDE®! DW GRL Vv SFFHWHG

-X®

3DWDIN % . ODKDSDAR 1 DQG-HD % 6 $IIQ 1Q IMKHVE* HRQRE\ >RQICH@ Ss

$ YDUDE®I DVGRL SFFHWMHG  -XO

6DXHU - +HAQIHJ % - . DMORQ - ' /DFNPDQQ $ 5 DQG&MWN 0 ( AR HMGHH R SK\ MR®JLIFDO

GFIOHY ZIW DIH 1Q DQ HWHP HD ®Q @YHG IIVKE 6AHWIE 5HSRWV >RQICH@ H $YDOE®I DW

GRLRU v $SFFHWMHG  -XO

6XCDMQIKH + 3HMLDIRGD 5 DQG 0 HHIDWXP EXWD 0 ( YROMRQ R 6L/ DQNDE * IDQW DQRV 7 HBRWM.

& SUQGDH ' HYDUR WDMQJ DSDUNVSHAHY 1Q D UHFHQWGYHIALLEDARQE 0 RBFXOU 3K\ ®RIHHAE DQG ( YROMRQ

RQEH@  H $YDOEGI DVKWEY  GRLRU M P SHY $SFFHWMHG  -XO

6XPDMISDD 6 + +WUPXWXIRED * 1 DQG.XPEXWHIDPD 6 SHSURGXPWYH EHKDYIRXU DQG HP EW RQIF

GHYHBSP HQVIQ WH * IDQVGDQR ' HYDUR P DDEDUEXVE 3UIRFHHAQIV R WH 3HDGH D, QMQDMRCDO 5 HVHDURK

6HWRQV 1 DIUDOE AHAHV
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&251(5 )25 <281* % ,2/2*,

+DQG6DQAW HY 7KH) LHQHP IHVR
+XP DQV

oVv.

+ 3 3 . RAWXZD\\X 6 %R0 6/ DQND
'HSDWRHQWV R =RRBI\
0 DCDJ HP HQW) DFXAV RI 6 FIHQFH
8 QYHMW Rl . HDQL D 6U/ DQ\D

DG

( QMLRQP HQRO

+DQG/RLWL]SON\HG F U X F LLDROIHQ
SUHYHQWEK®JISUHIRG WKH.29,"
SDQGHPHIFQ DQLWIHMBMF LW RORV F
FRQWDDMBDVW DOFRIOR® I IHFWL
LMUDGLFDBEYRQIS HF WRIXPUXD B G
EDFWHQIFID X8 KERURQDYHYSRQ VL
IRUL29, TKHXVHRIKDQ®DQLWL]
KHO SMB H G XW KHL UDRIRGK D Q ®\) G
FRQVH T XS QNWDNSFON H QAU IDOO/ P LV \
7KHVKDQ&D QLW SJHRIWIDGHX L FINQ G
DFFHV\WHWKREQGLY LEROBWRH L |
KDQEWJIXODHOQ IR WHKIHD $RUWRIQF
WKISWHYHQPWDWHK UM HFWBGLYLG)
FRXGG SRYLWXRIQVX U | D AH\HFD P H
LQWRQWDIFMBEQ G XEVHTXQGWY L G >
PLJKS\L FXISWHKV Y L U X WHQOU R X XKJ I D F |
FRQWDFW XEVHTXBRMW RXFKEZRH
XVR KD G/ DQHWIROORZQWHUZEWK]
FRPPRQONKBIG VXUIDFMXEVWDQW
UHGXFMMKHULVIRI WUDQ@VRRRQQG
FRQWULEXWHY WR IODWWHQLQJ
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&RP SRVMRQRI KDQG VDQMW HY/ 7KHVHPROOLBQ®&®PDLQW D LVQ\LQY
K\GUDWOBQHYH GWLQH\QGU ULWD\

$OFRKRO EKKIDVHBD QLW LAKUMDOUH 6RPHDQGDQLWPTHERQ@YDGGLWLF
UHFRPPHEGMIGH2 DUPDL(PDGK¥S LQJUHGVKGRWFRORUMMKWFNHRWY U
RIHWKDQRRSURS®WKRKRO®\GURJIJHQNLQ FRQGLWLRQLQJ DIJHQWV
SHUR[LG®G/L I HUFHRPE L Q D WIKRIQY\H
V D Q L WERKQWWDW R DRAURVDR S U R S FAR K R SRIMQADCKHDOM UM\V Rl DBRKRO
D\DWLYHDJH®W\W FDWORHH QW UDWLRQ
UDQJLUQRP 7KHSUHVHQFH +DQG®DQLWLSBUW L F WKREE® WKL J K
FKHPLPBGLWIQBOGD QLWNVMRBY DOFRRROWIKOQ®RWHQWLYDRDULR X
lUDJUDQHWHU Y M\ IBYHR/O O LIMQWMMW SDFWYP WKH/NLQ QFOX GAQ\Q H V"
FRPPRQQPDQ\FRPPHUFLIMODN\O D EIQH L W ID/QLGE®I U P D W:LKW DWWV K HD U H
SURGXFWYV HITHFWIQMI® LP L Q DMLV H S H D V&
H[FHVVWWHID @ W UM ISHN LRIL WQ/D W X U
7KH ROV R DORKRO DQG FKHPIFDO RLOV OHDGLQJ WR WKHVH XQGF
DGGMYHV 1Q KDQG VDM HWY
$OFRKRO ERVGMBQLWKDMEVGU\LQ.
L OQOKDQE@DQLWIDEBBRKRODFW IDRMY HIIHRQWKMNL@HFDXWKBOFRKRO
DOQWLPLFLUREEDERKRWHKDELOVRV\VDQLWLABEQELVUXBMH NLQQDW XU
GHQDWRQKBGLVUX\SKWH WUXFVWRXUH RLVWOOUHJGHB UH DLWWNECILWR HWD |
PLFURRUJD QHWO U EOWREUDQEY ZDWHLRQVHIWHUHTXHKYWRIKDQG
GDPDJLQIURWHLOQ/G OLSLGWKLY VDQLW IEPIQODHDWRD QRY BOOR VR
GHQDWXSDWERGBDW R KEHUHDNGRZRR LV WDHURHY KN LQHV X OMGQD QG
Rl WKHHVVHQWHD®RPSRQWEBQG URXKXMGWRHRYHUFHV\XWHRIKDQG
HYHQWXBD®YW WKHGHDWRI WKH VDQLWEDHBED X WHN LQH G Q HMMI L WD \
PLFURRUJDRUWPSEIGHP LEDRFRYV DQGLQIODPPDWRRW L F XDOURXANGK H
DOFRIRRBGLFURRUJDIQUZKDWDNHY [LQJHUROQ B H UKLLISRHND W LADHODOG
WKHRITHFWIQUH G X FIVK® XPEHRU WRRQWGRUWDVERY WG R WP D WD\@L'
SDWKRJHQV SUHVHQW RQ WKH VINQ D B PPXUMRERQGLWKRQDFWHUL
UHGLWFKDQG/RPHWLBHEIWQOUDVKH\
"KHQFRQV L G HDBLELIW LIYBIM D @AMV )X UWKH U P RO ER DRV B AWP D W DW L
DGGW®DQDQNLMWRMY HHDRGHD VD RWF XEH @ Q QG L Y HERIDEY. MQ/V L \R UY
VFHQWQKDQFWMKHDSSHDRUXVH DOOHWRQRWRUHQJUHGLB\QKWD QG
3UHVHUYDUWBL/GIWEG UHYWEW RZWKVDQLWLXAEMUDJUD @EBR/VHUYDW |
RIKDURMQGNR[IMXEVWD QFHHUHETKHIUHTXHQMWR | KDQ®DQLW LFBI@ \
PDLQWDWEKMDD LW IHHHVEL YIH@G VRVR P'S U R RALKMHN L @ YW XEUDDUQU IXKQUF W L F
H[W H Q &/IKGNIKHMU (RROOLEQWYUH ZKLFKY FUXFLIRQWSURWH FIVLILIQ V
PRLVWXULDUBQWBUHLQFOXGWMRB SDWKRJBQ® DLQWD IMNL@H D O WK
FRXQWHUDFW WKH GU\LQJ HIIHFMYDRIHYGIERKEROPBUWHDGRQFUHD\V
VXVFHSWIEQOHRDIGREJ U FH U E B W
UHODWHG FRQFHUQV
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,QJHVWRB®HUPDEBVRUSWILRQRZ
FROQFHQW WD WLRWRJIJBBUR[LGH

VRO XWIORH VX PL QRDWWLQWHVWLQDO
W U DIFWWU L W BW U R@QBPERLVPLOG

P X F R VLOUQJ L WIDQVELRFOL W LGIH V WRLLR Q
GHUPDEO/RUSWLIRVR SURDPORKRQ
OHDVAR H Y HIUHV S L UD@ERHIQ WQUHDUOY R X V
VA\VWHH SUH V YWRQ Q\RRJ L ALMI O VR
DVVRFLDMWBKGYV S L UBGMWRWH VXK REX
FDQHVXQWVSDWRIUWHMERWKHUPLD
FDUGIGDWUK\WKPILWHRVVLEDWGLDF
DUUHWNSRJO\FHRMHWRD F L @TRMV
K\SRWHQVLRQ

51NV DWRFIDWMG Z I FKHP LEDODGGIYHV HVLIQHS EV)
LQ KDQG VDQIW HWY/

&KHPLHD®GHWDYH QFOXGRAKDQG $QuP IFIREIDOHVIMEQFH
VDQLWIRMDVLBXVYSRDDW K RWKIHK\

FO@OVSUHVHAWWKOHRQAALKNMRPH $QWLPLFURBLDIO/WDRFHXUWVKHQ
SHRSBHEHK\SHUVHQRUWALGHWRLFPLFURRUJD QXVRONVEDFWHYLDXVH
FKHPLPHDW LWEZKHFKD @HKDWVR/NLQ I XQJDQGDUDV LGHHNH QRAS VW DWQ R H
LUULWI])JWL/IKQQ\UUHVSLUIDJ\HBWLRQQWLPLFDREQWXR/DNLQQ||—||:W|_
$SPROQOWMHDGGLWEYHVHUYUWHRREWYW PRUHRKDOOHWRLQHEDNK Y EHFR PH
SDUDEBQEBRUPDOGHK\GHK) DHOHWW/ | JQ L | LIFCREWR F H:IKQOBIY DU LR W\
KD YEH@H[WHYMWOMHWER [WQEURGXFW FWRERQWULBYRWKLEKHQRPHQI
VKH®@ILIHRZHYHRXUUHQMWCHWH H |LQFOXWK®BYHURVHQW L E LVR KdHVARVI
FRQFHWERXWKHEBWHQWRQO WHWROFRKRO BADVHEY DQLWLFBDWOW OVR
KHDOWKHFW\KLFK. QFOXIGRIUPRQDOR QW U MWER MEH Y HO R SRABDQW. P L F U F
GLVUXSDMRNQMHQVLWLIPRABRQH QWHYVLVW BQRHK RXIKQG/DQLWLDHBIV
ZKLFKUHIUHTXHQWOGDXEREB&DQG HITHFWIRQYHG X FW®BILF U FOSIRS X OD W
VDQLWDBHHEHQHUPRQVLGWDIHQG RQVHKVNL YEWVIDWHKPLIKIRMOLPLQL
EHQHILEKMWMDKHFRPSRXEOG@FDXVH DORLFURRUJD GIMSHHWF L DIOHDQW K H V |
LVVXAKHQVHOKXLIKRQFHQWRDIWL RO L WDJHHR'SURS BB OO RWER QWD
WKSUR G XFMWYE HXODEVRUEYWEKH ORZHMWRKRERFHQWUDSRRBVXHQ\
VNLQV XFIKQW¥FBLN UHDWANG XPH JKW FHUWDEQ RR U JFQIOHUMY K WR W KK
EHOHEWMKL@GEBWHQWRPOORPLIWKRBIVDQLWL]|BWRRBWURYLGWEHMQ
HITHFWLYHQHVV RI WKH VDQLWLRYBERUWXQLW\ WR VXUYLYH DQG
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7TKEKVIRIKD QWD Q LWEDHMMYWOHFW L$¥H F-VMYH XVDIH R KDQG VDQW HY P D
SUHVVXRE® VXUYLYPQEFEURRUJIDQ LWHZEVIQ DGYHWH HIHFW ) LIXWH WL
OLFURESRNVHV\LIQ@IDWHHV LVWBRW F iXADOW DEKHH W WH P DQXI DPMUHUY
PXWDWWK@WNMKHPHVILOW RVKH UHRP P HQGDWRQY IRU WH UHRP P HQGHG
VDQLWRJH@WPARUBLNWE&XUYWXH nIH $YRAQ H FHWLYH DQG SIRRQIHG
VDQLWWIRRQ?VIMJRXKIRUL]R@H/\Q}DM R KDQG VDQWHY DQG XVQJ KDQG
WUDQVWLHW RIRULIVRPY YWMKRFHD S D AL R/ \ VDQW HY RQD Z KHQ VRDS DQG Z DMUDUH QRW
H[FKD QIJHHQHWDWHULMRO XGHQHV UHDG® DYDIME®! VXFK DV Z KHQ WDYHIQY RU

WKPBRQIBQW L P L FWHR\ELL\DWIXQR B\ LO SXEQE VHWIQJ V DUH UHFRP P HOGHG
IDFLOLWOMWFHFHUHRGUHV LNMWDLQV KL Q

PLFURBRBAICRIAKHA[SRVWEDQG o oG LY LBXMEN VLRUDDH HU J\ S|

VD QLW ) KHUWK H U WKMN R IDOFRKRQ | o1 U | R U DLSDIW R EWR U BV L @J
EDV H® GV D QL WUPHWIKHYVWDERXW 1 25 0vaD O L W MIHE R P P H GQVGRGY H V'

WKHSRVVLELRILWURVYV UHVLWRD QF e W@ Y HUWB FWLRWD KOO G
D QW L E DR WAIHRW L P L F BRRIORIM HG) ) | win IH M [ W H IXYVIR® ®\Q B K R X O

HISRVXWR OFREKREDXVRKDQJIHY £\ 1 srax WIWHKU H D RKR X QBK L O GAUR ¢
PLFUREHDBPEUD @RV QIIHWWH ¢ |\ Lo G HOQUBIO WAKLE KD CE H

VXVFHSWIRE IPQFWRRUJDYRRMAKH Uy i |y p | g S HEFLLDWOSIU R G ¥R W DL Q
DQWLPLFURELDO DJHQWYV K L JIKO F RIKFRDW HIQIX KD G Z D VALK

DQWLPLFUREDDG D W N VDS \D VW K H
$CCLWLRERPELFURRUJIDILYWKH o | (pHIGK REKD Q\J L H Q@H Y HQV V

DELCW‘MR\UELRILQ‘NXUIDEI@\FOXGLQQ]GXFH)CENHOLRIRFF(DXVLCE\KHPLFE
WK‘HNLQKHVEH:[RILO/FH\U‘DN’SURWHFWLLJULWDWLRQ

EDUULHRIINLQPLFURRWPN (PLRUH
UHVLVW®B QWL P L FA\UREM \BI DO BV

KDQEDQLWERQWHTXKQMDQLWLIHYYE b on vErF D IR P S O HBHISH Q G H
PLIK@RWHD VHIIHFWDIM HWWILRR T '\ oo o0 L ey oK 1 29

SDWKRIHEKHMQELRILOPVHIRUPHG HPERZWHULWLY LPSRUWWN@W

5HFRPPHQGDWLRQV DQG PLWLJDSJEL%S%QVQWW%%QWUEWW@

&KRRVIDIMDSSUR S KOG LWL USRWHQJ\MVUQI‘W\I—WKH(L\LD—U%\EHLQJ
Q M DZDURN WKHWHLVNWVRFLEZWWE&EDQG

LPSRUVDIMY KNREIHWOKR ZARKHQWUDW \/
RHQ IVFE)%LWIX]\HHUE/DQWUIDNHODQHWZHH
PD\QRWHDVHIITHFWIOKHO AMLBRURDG

VSHFWRPR FURRUJDRRRPREDWKH | oo o DERUGEFWEDR G ILHOPIOC
o UH G X FSRW H QVELYDIQ F 8 DVRK X P D Q

GU\LRUIHFRVIYO F R SR8 G XFRMQMW D LQLQL o\
PRLVWXURJHORO OLE QWH G ISHURW M

EHQHILFLDO
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JLIXUBMWLGH HIIHFWV RI KDQG VDQLWL]J]HU RQ WKH VNLQ
6RXUFH

KWWSV LPJ SHULRLPSODQWDGYLVRU\ FRP ILOHV EDVH HEP SLD
H SQJ'"'DXWR IRUPDW FRPSUHVV Z K ILW FOLS $FFHVVE

YETR] WDSK\

+DQV 0 /XIJDQL < &KDQEGHO$ . 5D0L 5 DQG. XPDU 6 BRGPWRQ R IV DQG VHRQG JHHIDWRQ
HWDGQROIRU XVH 1Q DERKROEDVHG KDQG VDQW HY DQG GMQHAVEQW 1Q , QADEYRP DW &RQYHMRQ DQG %RHICH)
RQUH@  SS $YDIDE®I DVGRL KWV GRLRU \% SFFHWHG -X®

" DQ 0 +X % =KRX : +XDQ . )X - =KDQ $ DQG-IDQY * ( QKDQFHG KDQG R P RXW H SRVXUH

ILRP KDQG VDQMI HY GXUQI WH &29,' SDQGP IF D FDVH WYG R WIFRVDQES FHQFH 9X@MO SRQICHE

ss $YDIDEGI DNGRL KNBV  GRLRU MFLE SFFHAMHG  -XO

ODKPRRG $ (TDQ O 3HWYH 6 7DEIQED $ % <DDU$ 9%AIQGKDGHYL . DQG3XID) KHOGKL $ &29,’

DQG | IHTXHQAXVH R KDQG VDQW HY KXP DQ KHDOK DQG HQVMLRQP HQBOKD] DGV B\ H SRVXUH SDMZ D MEGAHQAH R

WH 7REO ( QNLRQP HOWV ss $YDDE®I DV GRL KWV GRLRU MFLVRMQY

SFFHWHG X0

YHDWE $ 3HUIQHD ' 5 OHUFKDQN+ $ 9AKDIDW/ 9DWKHW ,, $ 9RQDFXAQD * &HVSL 0 DQG3D® IHL * )
«+ DQG VDQW/HLY DP |G &ROL D FUMFDOUHYIEZ. Rl DBRKROEDVHG SURGXPW RQ WH P DUINHWDQG | RIP XOMRQ

DSSURDFKHV VR UHVSRQG \R LQFUHDMQI GHP DQGE, QMUDAWRQDO- RXUCDOR 3KDUP DFHXWEY SRQICH@ Sss

$YDMEGIDVGRL KWBY  GRLRU MISKDUP SFFHWHG ~ -XO®

+DQD 6 =ZL. DQG7]IRXPL’ OREIGW IQWH&29," T HD HMDQROQM] IFDARQ VHFRQGDY R KDQG
VDQWHU LQIHWMRQE -RXUDOR 3DHADWEY DQG &KIG +HDOM SRQICHE® SS $YDME®I DV GRL
KWV GRLRU \BF SFFHAMHG  -XO
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; WD\ 0 IHR &RP SXWG 7RP RIWDSK\ W& 7

6FDQQQ) $ 1 RO GHMWKPWYH +LJK UHVROMRQ
P DILQ) 7HFKQTXHWR 91VXDA HO RUSKR®I LEDO
6\WKPMUHV

JORZHRPHP®O/KDSNY]HVQERORUWLQFMKELVFRWRHUUD\BSSUR[LPDV
(YHYKRXWKSQOHWRRWDL L DIMHRWYLO\ \HDWIRUHFRQVW U'XERDDBY
DSSUHFLEDWH®XPDB\HIQ RUGMWR GHOLERWER PILARDEDID GHUJRQF
TXDQWILVXDDRIGIQDOWKEYRORJLFRDHY RO X WWMRKGHH F HDE@BW D QLFPIR G H U Q
YDULDWWR® LVWREBODIE QW XLWYFHQQWOLF KIVERPSXWHRP RIJUD S
PRUSKRPHDUHURT XL UMBHORSPHQWDIOWIH DV LCEQOH | R U GW EHG K QW K OMV
ELRORHDY UGN RKMHQHUDWKQBHHHQDEOHREWDQD YROXPHWGDRWD
GLPHQVLRQDUPDJIHRI PRUSKRORJIFRPRIJUD FHRMHVIURRVKHUHHARU G
VWUXFWXBEWMORZHWRIHY HEHOV DLOHMGRPRMRU VOLFH VHPWIGR® SOLH
LQWHUQDO WLVVXH RUJDQL]DWLRBWDLRPURWFWLRODOH®RPSXWH
LPSOMHKWM\QWKHRYGDWDRPXOWLS
LPDJHVKHUMIRERPSXWHP RJIUDS ¥
UHIHWUR/ DNL QDS URMH E /D RRWD Q
REMHBR/PDQDQJOMYEBDKMHPDWLFLC
FRQYHUMWKLMMRILPDJHQVWR WDRN
FURVV VHEWDRQPDEHKL FROOHFWI
UHSUHWHQW PDJHQ $00DQ
&RUPDPNGRGIUH\ +RX QM @G UH
DZDUGWRHREH3UL]HQ3K\VLR ORU\
OHGLFLRWKBHYHORSPIFQRWSXWH
DVVLVWHG WRPRJUDSK\ )LJXUH

0V 11QL: P DDWMKQD 6 %RO 6U/ DND
" HSDUR HQAR! 3@QWGFIHQFHY ) DFXAV Rl 6 FLHQRH
8 QYHMW R &R®P ER 6/ DQ\D
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J)LIXUKOODQ 0 &RUPDFN OH
*RGIUH\ 1 +RXQVILHOG ULJK
BRXUFH 1REHO3UL]JH RUJ Q
3UL]JH LQ 3K\WLRORJ\ RU OHG
>RQOLQH@ $YDLODEOH DW
KWWSV ZZZ QREHOSUL]H RU
QH VXPPDU\ $FFHVVHG
-DQXDU\

7 K HP R VA F L WDL\QSIHREI®V7 L W K DRVD J H V
RILYHUQW O X FWXEHVE W D IZQ W& R X W

GDPDJMXWHS HFLEZHKQAKF UXFZRQ
GHDOLZQWKHOLFPMRORJIJPBWGI ULDO
ORUHRYMKHVHFKQRGRRYLGMH | o covn6 1B R 87 7 RN
RSSRUWWIQNMH UWDNBIH WRDXOGL H V

LQD UHODWYKROWLPHVFDKAMRRQ 7y 15 U |LSRRHW K& 1L Q Y R G WW F W L Q

GHVWUXFMWRRQIWIROAYY XD QRIWH UL R\ gp v g w KURW KWHD P S OGE U L WIK H
'HDWOALRMWMYISH FL PHIQWK LPDJILIQS -y p e HD P LW WHEBKHUDUHQHUDYV

DQH I HFWRRBIUD FW H L BAK BBD W 1)\ et R X VKK D P S GHD VW V@D G R 2
K'H O BAR O WHKIRR F XWLTHJR P DFURR () R v H FRAGVRKGIM W H oW @ BEKGIH W H F v
P L F WAR E W D HQ LDEEIEHD V&R P SDUH G () o Ry U H F @I9W HF WD\ E H D P VD
WB7 O PP YRINQIFPLFUR &7 W&7 \/ | qw [VOrQ BIVRRY HAUKNHV DH Q H UNIR
"P KDWKLIKMEDWLIDWOR O XMER Qv | v/ rocgik W K HG H W H FRADRSIW X WKW V |

YLHZLRUHRI w&7LVv WLPHY S URMHFWQROD/QG LV SOWKHB VD
VPDOWKHONKBWXBBYLHZHG&7 $ 5 yp\VFDOH LPDJH VHH )LIXUH

W\SLFRRBIVFDQ QRO VLRMDWQ; UD\
JHQHUDWBDWXEH FRPSXWHU GULYHQ
VWHPRWRWQ LPDJHLQ@AHL I L HU
GHWHFWRD RED Q P D JR OO HFQUR U
DFRP S X WHRQWLMRIK HFRIPSRQHQW YV
Y)LIXUH

JLJXUHDEOH WRS w&7 VFDQQHU 6N\6FDQ
%UXNHU .RQWLFK %HOJLXP HTXLSSHG ZLWK D
N9 PLFURIRFXV ; UD\ VRXUFH
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)LIXUBQ RYHUYLHZ RI w&7 VFDQQLQJ D ,O00XVWUDWLRQ RI WK
VFDQQLQJ F 5DZ LPDJH VOLFH
6RXUFH :DQJ HW DO

QW& 7V\VWHPYWRHKMDPSBHWKH $V VKRZ LQ)LIJXUH DQLQIORUHVF

GHW HDVORBDUIWKKHUDVRXUBRWDW W FKLWHIE WU DSKURQKWE R
RU WRREWDDG GLWLRQIRY HYXP E RW W L J POWQ JELIG \B R G

SURMHFWH®QWDRCROMS URMH FIVUWLIR QW KGIL VW E 6 R MHKED R Z HRDB FH D V L O

UHTXLUMRBREWDPRUHDFFUDWH  VWXGLHG XVLQJ WKLV : UD\ LPD.

VWUXFWXUMNVDFTXLUDQY WD FR

SURMHFWLRMWKHPDWHFRQVWUXFWLRQ

DOJRUIWERUDWBMQ ELW

JUDYDBXU ELW JUDYDBXRUPDW

7KHUHWD IJHFDEHXUWRBQXSDWRAG

DQDO\|KGLQDGYDQAHP®JHDQDO\VLYV

VRIWZDMABVIS5HFR@UXNHRQWLFK

%HOJLEPGPLUDLVDJMDILQDF

7KHVARPSX\V8HRBJUDHRQDEMGYDQFH G

YLVXDOL]OWKERQ XHVMQ FDEBVOLFH

PRGXOHROXPHQGHWIQBEVR VXUIDFEH

PRGHOLQJ )LJXUH

L QUHFHBDUNMHKW & WHFKQKDYBILQHG
SRSXODWQ®LYHUWMHDRM ELRORJLFDO
VFLHQRHO X\GDORQMMBYROXWLRQDU\
DQGHF®RJLFEDL® O RIX HW RW K HK L J K
UHSURGXFLELOLW\ DQG DFFXUDF\ RI ILQGLQJV
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)LIXUW&7 LPDIJHYLRHD QLIURRUHVFHQFH D 9ROXPH UHQGHUL
PRGHOLQJ F &URVV VHFWLRQ VOLFH

UEQRI UDSK\

"X 3GMY $ URHNKRYHQ & *XHSD $ DQG B 5RX] 6 * JDERDRY [ WD PILAR FRP SXWG
WP RIDSKY D XVHU JXIGHILH IRU EIR®IIFDO VDP SGV E* UD6AHH >RQICH@ SS $YODE®! DW
GRL JUIDVAHQAH J1[ SFFRWHG  -DQXDUY

+ISVBA & $ $IXDU 5 %DFN - 5 DQG +RANX@6 $ LK WURXIKSXWP [FUIR&7 WWDQQIQJ R WP DD
VSHAP HQYV SLIHSDUDWRQ SDFNQJ SDUDP HMLY DQG SRWWSLRFHWIQI (E6 AHQWILF 5HSRUWV SRQICH@ $ YDIDE® DV
GRL \Y; $SFFHWHG  -DQXDY

.DDQ 2WKDQ HG OlF LR FRP SXWG 7RPRIWDSK\ PIFAR &7 1Q OHAIAH DQG (QIQHHIQ) >RQICH@

%D +HGHEHY * HPDQ  6SUQIHJ $YDIDE® DVKWBY  @ONVSUQIHUFRP ERRN
$SFFHWWHG ' HFHPEHU

3KQHW1 DQG' XQFDQ . «PDIIQ IGZHY D IXIGH VR FXUHMP IFLIRVFRS\ DQG VRP RIWDSK\ WIFKQTXHV \R
VWXG  IGZHJ GHYHBRSP HME -RXUDO R ([ SHIP HOBO YREQ  SRQIHE Ss $YDDE®! DW
GRL VE HDD  $FFHWHG  -DQXDU

DY &1 +W+ & : DU & & /HH7 . DG.XR <) A4 XDOWN 1Q) |GRIDOKDSH YDUDMRQ1Q * XMQJ
P IFURFRP SXWG \RP RILDSK\ D FDVH WXG R D K\ EUG @H EHVE HHQ DPWORP RUSKIE DQG ]\ JRP RUSKIF |&Z HIE
) RMHY 1Q 30N AHFH>RQICH®  $ YDIME®I DWGRL IS SFFHWHG - DQXDU
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=\JRQ\[ LBLLV/DQNDQ &D\
3KRWRJUDSK E\ 'U 6DPLQ
6SHFLHV LGHQWLILFDWLRQ E\ 0
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7KHUD QNBDVFDGHWULHQW NQREZQ@\L JJOWK HHERIGW FEUH DBIHIFU RV KRO G
DVE\JRQLULWGUDJIJRQSFLHYGHPLMH[RVNHORMQFRWKRO B[RV N HOH/DOR G
WRULDQNDPM HOR @RV KHQVHAWSHURSHWKEBUDJRYUORZHPHHY ,WQHZ
2GRQDVWMDUARPSDUDWDYHMERDQ H[RVNH QNWRRIQ G\WD\WDNRPWLPH
PDQ\RWKBUDJRQLABHMYDQNDKH IRUWNKIQHZH[RVNHOWWRKDQY G HQW H L
DEGRPOIQILWKERXW FPZKL@WHKH PROWWGEGUDJRQZDQ® BWBO VR DV G
KLOQZLQOHQJIWKERXW FP 7KHUL FUXPS&H® EM XPSNOXLGWRKZAHLQJV
/DQNIDVFDBBOBNQHUD®KWIEDODFN WR[SD & LYURF FD® D DO L WZ\K DGIH
EXWWWKRUCIW YLEUDQW HWDOORE RQFWKEQJWUHXOBEDQGHGG
EOXLVK ERDRMWEKULJWMD ORZRW VG ULHMEGUDJRQVOMD GARO\, WL VD Q
DQGWRYH EMISFRORM L QKID LAUEULJKWD PD]L @D W XS DRF HVRZ L W Q ID\D\G V
\HOOBRUWDNMULSSHUHV RQWKEODFNFDSWXUHG LQ WKLV SKRWRJUDS
DEGRPHIQLOWKEDVMEJPWRDYLDRJ
IHZHOORIRWUWHURBDFHVEODFN 'UDJRQISQ EDW L WJIIRAD BV KHF R V\V W F
DQGWALGBVW OORKRHHPD KHRZHYH W FWLDVQDWXSDBGDVERBERQWURC
KDYARUHM[WHQVHOBORBUNLGIKDQ LQVHFREXODWOBOPYQWDHEORQRJIL
PDOHSQOLNGPDOHWHOORWULSKY EDODQ$GGLWLROKEDOVRHU YDV
ODWHUDOO\ DORQJ WKH DEGRP LIQD®L FERNERBY\E ¥D O DWW K HLWH VH Q|
LQGLFDWHDOWKXDWOQNQBR QWK H
7KIBU/MDD QNDVFDEMAHRX P®LQA@\ 6 U/D Q ND V F DIGRIZUH YLAKD GW K U 8 R W
WKZFHHPZWR QRIWKFR XQWOQOHVWHTXHQWRKDELWBWWUXFQERDWHIREL]H
LOWKHQWHUPW® QH7KHSUHIHUUH&S81 DV D YXOQHUDEOH VSHFLH\
KDELWDWVWUHXRWEDWHU IDQ® V
FDVFDGOIVO K UDJRQIPQHGR Q WR
Y HJHW RWEDRGW L EKNDRW H\DV) ED Q
EHREV H UYOHNIGRY HVUKAD V F D GHHR/D O H V
DUH RIWHQ IRXQG LQVLGH YHJHWDWLRQ

'UDJRQ | @LLHPR VIMQVHRWRWKURBJIK
SUR FHAD/O CAHRO W DYW K HAUR D Q G
GHYHOR® WLWIKWK HG GR QWK FRQIG
H[RV N HOWMRWRK@M H\D ® P H J i L WK
ODUJIRUH DW X BIHR VN H O HXWR® J
PROWIGQIDJRQIDQBVYHFXBE&D MR

F O LROQ W/R FIX/DS O D\QMHRRD U R FNH D U
W KZD W H K HU H P DL\PZ RIOWHKSHU R FH V V

! 0
W D NSI®D A HU WK HDEVRDEW K L F K UGDPLQGD)HQDQG'?ES&!;ROGLE/DQ\D\
KHOWW [S D QWX HELRWGD Q G R R WWHKEHO G )WXWHluMIQLDmua FILI-Q:amJI—M

HI[RVNHOHWRQ 7KHQ WKH\ EHIJLQ WR ZULJJQH sBRQGHMW R 6U/ DQ\D
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$&5266

&RGEGRGHG YHIWWEWDMY  WDW  XQGHUR
P HZP RUBKRY DQG @QYH ERW RQ @QG DQG 1Q Z DU

$ FRRUXOP DUQH L.QYHWELDM DQP DONQRZ Q IRU W
A P EIRWE LHDMARQWKLS Z IW DO DH

$Q XUEDQ Z FDQG VDQRXWDY 1Q 6/ DOND SURVIGQ)
KDEMDARUP DQ ELLG VSHARY

$ IRP R DvH XDOWHSIRGXFWRQ ZKHH DQ HP EUR
GHYHRSY Z IWRXWHIMT DARQ

7KLV SOQAKRP RQH SURP RMV [ IXMWUSHQQI DQG LV
XVHG DJ UFXOXUDD R USHQ | IKMDUALFLDTD

$Q QHMRXY SIRMQ WDW FDQ  FDXWH

QHXURGHI HQHUDWYH GIVHDVHV 1Q DQIP DY

7KH VHFRQG QU HWIYMIQJ ELG 1Q WH ZRUG DWU
2VWIFK

7KH FRRUWHG SDUARI WH H H WDWFROARY WHM] H RI
WH SXSIO

7KH P RMGEYHIHWRSIFDADIQ RIMWRQ ( DU

7KH SIRFHW B\ ZKIFK D FHD HQXOV H WUDO
SDUAF®N VR EUQ] WHP LOR WH FHD

)OI 6QDNH RU* @EQ) 6QDNH EHRQIV R WL
JHXV

"2 1

7KH DUD R WH EWDIQ IHVSRQVE®! |RUHIXDWY) ERG
WP SHIDW(UH DQG KXQIHU

7KH QKWP QI FRPSRXQG 1Q EIROP IQHVFHOW
RUDQWP V

6SHAD HG SIRMQV SWRGXFHG B\ % FHOY \WDW
QHXWDA] H KDUP I XCBDWRIHQVE\ EIQAQ) VR WHP

$ ElDQK R EIR®RI\ WDWIQYROHY FOWILIFDARQ RI
RU DQVWP V IQR KIHDURKIFDQJ UIRXSV

6/ DOND V &QJ HVALYHU

$ GWACRWYH DQG [P SRUBQAP RGH R SLRIWDP P HG FHD
GDW

$ WDWH OUH P DUCH P DP P DONQRZ Q |RULW \WWN @\H
WHWMN

7KH WIFKQTXH R GDWQJ HYHQW DQG HQVLRQP HQWO
FKDQJ HV XMQJ WHHUQIV DOR NQRZ Q DV WHH GDWQ

,IRQ FROMIQQ) SLRMQ IRXQG 1Q UHG EGRG FHWY WDW
E1QGV DQGWDQVSRUIV R\ JHQ

0V 6DMP L. RWADZ DMISLDFKFKL 6 %4RO 6/ DQND
* HSDUR HOARI =RR®J\ ) DFXOV Rl $SSTHG 6 FHQFHV
8 QYHMW Rl 6UL- D\ HZ DUGHQHSXWD 6/ DAND

9ROPH

COWKHSXIXW

3DIH
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%2 1(: 6 IV SXEQKHGE\ WH , QMMM R %RBI\ 6/ DQ\D ,2%6/ &RS\ WKWk
,OMMM R %R®J\  $@UIKW UIHWVHIYHG 1R SDUAR WLV SXEGFDARQ P D\ EH
UHSLRGXFHG WRUHG 1Q D IHMHYDOM WP RUWDQWP IWHG [Q DQ IRPP RUE\ DQ

P HDQV HBPARQE P HRKDQEDO SKRRFRS\ IQ) UHFRUGIQ) RURWHZ VH Z IWRXWKH
SURUZ UMWMQ SHIP MMRQ RN WH ( GVRU 3HP MRQ P D EH VRXIKWALHAD ILRP \WH
,OMMMR %4R®RI\ 6/ DQ\D : MLDP DO DZ DD &R®P ER

7KH,29%6/ P DNHVQRFOIP V SURP IVHV RUJ XDUDQWHY DERXWIMH DFFXUDR
FRP SOMAQHW RUDGHTXDR R WH FROMON Rl WH QHZ VBMWMUDQG
H SUAWWO QVFOIP V CELON |RUHILRYY DQG RP MMRQV 1Q WH FROMAVS Q
YIHZ VDQG RURSIQRQV H SUIHWHG EHRQJ VR WH DXWRUDQG GR QRW
QHFHWDU® UHSUHVHOWKRVHRI |, 296/
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