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SHGXFWLRQLVP

, FROUGHUP \ \HD DMP S®! P LOGHG P P XQRBILW
6HD G-SUHDARQ DMGH WLV DAHAP HOWUHBRW
P\ SWDAMRQDD \AHMIF WDQQI DV D
UHGXPARQMV &RP SB[  ELRBRILFDOSKHORP HJD DWH
RWD EHWXQGHMRRG B\ EUINQI WHP  LOR
VP SOU FRPSRHOV 7R XQGHMEQG WH
IXQPARQV R D JHH D UHSXPARQMNVDSSURDK
HOELY DIMIQ) WH H SUHAWRQ RUIXQRPARQ R WH
HOFRGHS SLIRMOQ 1Q DQ DCSSWRSUDM ELRBRILFDO
FROM W ILRP MQIGI FHIY \R Z KR®! RUDQMP V
2 QH JHH DAVD WP H + GHBW LW RYHH SUHW W
PXBM W RU LQKIEIW W HJ\P DAE DRAMW
2 EVHYH WH FROVHTXHORHY 7KLV LV DQ DSSURCFK
P\ WP S®I ELDQ FAQ JUDS + RSHX@® WHH LV D
WAMEEGIK\ SRIMHYLOFOGHGVRP HZ KHHIQWHH

+XPDQ ,PPXQRFRDWLOYRHPEUDWH HWID SLGIY\ROYL:

WHFKQR &R SIDFDLGH VS HIF WIRADK 2 W/
FDR[WUDPWFKQIRUPDWRBWHODWL®
VPDOO EORRG RU“WLVVXH VDPSO|

1HYHUW K HGIFPDRRQ | L GHEWME D §W L O
O HDWRY X F KUR WV KWH G X FWE RQG \L QW
VW XGRXQRZELROR[MFD QG URY H RYF K
SDWLHZQWMNRRQRJIJHOLGERUQURRIV
LPPXQLW\) XQGHUVWRERNVGWRYLGL
L QY D O X0 VMU S U IOVH\QUIREQR/K WP D Q
LPPXQR@ERH[DPLQWEGRBRQVHTXRDFH
VLQJOM QHDOWHUDWORQ L F LKOIWH
WUDGLW LRH-D@OQD L QHRE DY RBRUH
FRPPRQSCHIE®DQDWYRQDUHPRWLI
GLDJQRMWHY 7KHRGRRRG Z WUIBPIR X V

DSKRUYXPJHVRHEP HG L VDX G QW \
JRUGHFDGHRPXQRORJLHF\DHD K BK VW IMRAY/® DK HR XK H DKUR R | E HEHVK Y. Q C
DGKHWHB UHGXFWPRQ GV W HO\L QR XG R GHI\S HW WHDB] H E U DKQ N R U VQIR/W
KHDYLRSRQWUDQVJHQLF NRFRRANAMNBUDVBY KXPDQ IRFXVHRXQRORJL
PR G H®YW K ROHKKD YGIH D UMHRAW KXV H UH V H IDUFFK O HW BW,H Y H O G U JBIFONM H F
RILQE UG HJI Q R WHKWD VWQ HBLYH U VWWLBUJXPHQ@WFRJIQLWIODBURIRXQ
R IW KKHX P DR S X O DOVRYRRH QW Y R Q L HESL R O R LL@F\DLO) B WIR | W HEQJ D ZIQY R PW K H
HQYLURQPREGWDUR B[ROV X UPIFHH GH[FH S W DR\QVH BVMKUHX ) FE L V P L \DWH C
ILQGL&HVLNHRPDQDQLPHRGHOWHQDURHGLFXOLRVLWYKYYBHSHDWH
GRQRWDLWKINBSOLWKWMMW LR ®RIG SUR YW R HW KMR VMQ VW U ORMEBLYEHL D V F
GLYHWKXPDRLVHDSHVKBEYODLQLHS HU L PRHQIWYX B M Q G H U V WHKXPDL®
ZK\ VRPDQ\SURPLVG@XFDQGLGDWPHRXQL V)V KR UZWFDQ QRW RJBIHE UDY
X OW L P DIVMHIgRO L Q WADIAYAVVREHULPKHGLFELQH
UHDOLJODWSRQU UH I8 DMRHSK DR QN K H
VWXG\ RI KXPDQ LPPXQRORJ\ LQ UH_

, QW KAHK U UH @B \V W EER R ORQGHOLDEO
QH[WJHQHUDWIHRXHQFLIO8 WKH

UHGXF W LIRSEL/RPAKR DSSHPURSLF &RP SH ELRGRJLFDO
HVSHFLAKHIYWXG\KGPDQWHUJIHQW

SURSHUWMKIM@ OD UL VIHR FV\VW HP V o vy BRRP HQD DUHRIVIAQ ERVW

LQWHUDFMWARQEGR Y HU O RRNH®D VHG XQGHUWRRG E\ EUHDNLQJ
SPXOWLRPURILFIDQ@IHY HLDOVWHHQ V
PLIJKQWHYHPDJLEMHRFXVRQDVSHFLILF WHP LQVRMP SGU
JHQRWX®H DV NQLRYHD@V L HNINVADNV K H FRP SROHQOW
DEVHQRFIHD VSHFLKLEFRWKHWRXVW
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%\ DJJUHIJDWLQJ WKHDP-RWRH WUDGLWLRQDOO\ XQG

WKDQ vvg GLVWLQEMRrov 1URP KLVWRU\ HDUO\ .(,
PRQRJHQLF ,(,V >L Q EMRUMYIRWKLHOE X QFW XD WBIG

L QEAL, Q LGFID/AF R Y MUKLDV® O X P L Q D
HUURUV RI LPPXQ LW&:@WA%RW\PPXQRORMFMUJXDEO

ILQG D FROOHFWLY H EHQERLE HRDEHL QL OWH U Y D@
- DOVBHHWH GUP\+RVSLW®Y's &RORQH

RI DSSUR[LPDWHO\ r LQ o9 9rar R X0 WHRKGER\ZKR
LOQGLYLGXDOV FRQV WXLNUXRHHSH INWBIE WKUHDWWE UC

| K\F H'S WL 8 R W K H WLKIDQU
GLVHDVH EXUGHQ FRRSLBURECH orosmeomonuow:
WR LPPXQH GLVRDRWHHEEHLBVOD@\ RUIDQLVIIXWRC

VXFK DV PXOWLSOH VELTRIIRYEN wiiewm oo wrwo

DEVHRMKHDPPDOREXDOJLOIFWLRQ

,J* 5HPDUNDERQW KAPLQLVWRIDW
VXEFXWDRKRXYH U XFORE XWDHDW R U
VHUXP* OHYBQW® OLPLQDOWH CHFWLR

2 QFH FROVGHHG D QIFKH I IHT WH HXAGDARQ R

PRRIHQF ADX\HY IRU ,(,V KDV HSBGG

H SRQHOAD® RYHJWH SDWAAr v \ FDW/DV1 * 6 KDV

DQ®HSWBSEVRGKHNMPHUJHRIFHPLOD
F D VHYR X QRID O WM K R UWKCH WHIEDR O V W H L

EHFRPH ZIGHY DFFHWME®’ YHRQG \WOEGI

UHFRXUHW IQHAARYY HDWD 1Q @H ,(,V FAXQ

WKHODVVLILIRFADWIGY QY R UBSMI W L Q N H (
HRPSDW D dAYHH WQPJH R HXQHXO

DIJDPPDJOREXOLQHPLD ;/%
P DQUHAMDARQY LOFXA Q] DXWP P XQW
Q@P PDARQ PDDIQDQR DI\ DQG RMHJ
VWIQV R PP XQH GMHXOWRQ % DIJWHIDAY
WH! vvgq GAVWAMPAP RQRIHQF, (|, VGHLQHG VR CDM
EDVHG RQ WLV EURDGHJ FDWMILFDARQ ZH ILlQG D
FROPANH LOAGHIAH R DSSWH IPDMY r r sqq
LQAVIGXDY * FRQMIMWY D GMDH EXWEHD
FRP SDUDEGI VR ZHDNQRZQ SROJHJF P P X(QH
AVREHY XK DV P XOMs®I VFBLRLY 0 6
6WINQO ,(, HDMG IHH/DAFFRXQNRUarq R
DOMQI® JHIH GMRQV WDADUH NQRZ Q R XQGHIH
KXP DQ SKHORWSHY Q vquv ZZZ RPIP JRY
) XUKHP RH WLVP DK \XIIHWWWHHDHay qqq
,(, SDAHQW ZIWIQ WH 0 LAY + HDOM 6\ WP
0+6 PRWR ZKRP UPDQ JHHADD
XQADIQRHSG 7KXV IRUERMK AYLADQ DQG P LY
SK\IMADQV WHRIQJLQ WHH GAWRGEHY LV

HWHQADOR GHIVHIQI SUHAMH JHORWSH LQRWP HG

$OMRXIK DIHZ RWHJSUP DU P P XQRGH LAHAHY
KDG EHHQ UHFRIQIHG B\ WHD'® %4 X\RQ @QGP DN
WG ZDV WH IlWWWR GVUEH WH CERDRY
QDIQRVY DQG \KFFHMXOWHDR HOMR DQ ,(, +H
DOR SRWYOWG WDAMH ER f AVFDH USHHIMG D
SFRIHIMIOB IXQPARY  HYHD WRXIK WHFDXADAYH
JHOH HFRAQJ 1RU %4XRQI WLRMGH NQDH %47 .
ZDV QRWVAVRHHG XQWMDrzzt "™ |, Q HAHH
YAXWRQY SIRHHIQ) Z RIN HAEQKHS WDAD\SHALLE
P RQRIHQLF GH HAWARX@ LHXAOVQ FRP SGIMIOIOUHR
D \SHAILF DP R \WH DECBWYH P P XQH AP
ZKIFK SDMHZ WHZ D IRUGHIQHDAQ) WH LRBIR %
FHY DQG DOMERAHY/ 1Q KRW GHHQWH 0 RH
LP SRUEQW P P XQRIGEXTQ USOA-P HQAHP DIV
D EHALRAN 3SDMYH IP P XQW WHLIS\ IRUP DQ %
FHOUHDMS GMWREGHY WHDEBW R JHHAF
HARB\ " LQFOXAQI KXP RUDOLP P XQH GHLAW WD
UPOQ JHHMDD XQHIQHG HJ FRPPRY
YODUDEGILP P XQRGHLAH R ™
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ORPHQWXHAQHUDENHEGXWRQYFRYBUPHQWLPERGS H, VFR O O H FUNHLSUHDAH
FRQW LWKHBW Kétj WAH Q WIKXJO P L Q D DIQPQ R U PR N F WRIIXAPP X @GHVUHJXOD\
LOQWKEBHVFUL&W [,R/QHODWRGEVWLQFW F WELRWIKQ Q DOVH®D G D S WLIPYPHK Q H
LPPXQEHILFL@SKDJIRF\NMFWLHRQ GHIHQVSINQ QURHA [T XL WVIHQN L WW RL V
FKURQUP QXORPBOMRIMMWARPSOHPHQAWJIJOSDWKRIHBW KHUSHWLPSOH]
VAVWHRDFS XWU\WKHPDWRDQOQG?7 HQFHSKPDXVWHERVYV RI | ¥PQXFRWLRIOR
O\PSKRFMNVQFWLRRHODW®WMHWP RVWL /5t RB1&zt% " WRRPSONQGURPH
IDPRXVYOOXVWUDKFEGH DYLBIWWHH DXWRVBRABBVWRABGRPLQBR\SWMU |, J(
WKIERLQVKEHXEEGHEDWINOKOLQNHGQGURPHN, UHVHDDBONIRHOSMWR
VHYHFWRWPELQRBXQRGHILBEH'QADV HVW D DI HHBROLVLRD XWRXP LIQ G
ZHBRFXPHOQMKME X INRMEWIVMRUFLQIXWRLQIODPPQ\SDRQ HDMMKS, 5 (
'DYL® FOLYILVR O DAWHHBHIQOH. UR Q P IB®IW.\F L HIQFEW\SH LQWHUIHURQRS
EHIRKHY XFFXPWIRG | HF VERRXSD L F D WIHR/GWH F W XYWRCD PBIIH ZH[D P S B9 VQ
DIWEHRIQPFDUURIZ DQVBWDIEWQrzzt IDFW KsligsvlREHIWL]HQOHGLF LZ@HW
. OLQNGI&,' ZDVOLQNW®RGHOHW H WLZRXMG MR W K U HIHH V H D U FIRRRUIUWK H L U
PXWDWILGMXHsS JHQHOOXP L QDRHIQRXQGE UHRNIRJUHIXODIWRHDOV
FULWLR@BVKIFRPPRQPPBKDLQY 7UHJVQFOXWK®UVFRRHXWDWLERQ
FHG® YHOR IPH®\W RNVQHDOL@JI )2:3t WKHD VWAHWD Q V F UD SWRIEQ L U H
QRZDSSUHFWE W O HW HPXMVWRXWLRQWR T UHGHYHORSDWORFD X \RHV HY HUF
PXOWLBHOMHWHTXLURIG'y 7 FHOO®XWRLPPXQE®RWKXPD@Q®LFH"
GHYHOR SPUHIROOQFWEBQ@HVXQB&, +DYLQRUNH@VKH, ILHORSASqQ\HDU,V
UHIOHBWIH W K U HSHWHHERE R\F K OO X OB F R Q V W IDQAW®R\Q LEAKW BISDF B Q G
DQGKXPRUDPPXQTW)\RUWXQDWHKIOEULOORDWRHVPMPXQRORGLFBRYHU
UHVHDSJFRKP S WHK@ L GHVPIEREWRAIRZKLPKKRZR/LIRDIVORZGRZQPRRDK LV
QHZERWQ HHIRBGJ' GLUHRDMWLWRWW ZD U EIRQUINRYVWNQSUHFHGHREDC
UDSLGEXUDWK¥HHP DWRSRVYMWPEFHO @R O O D E RIDRODR/Q J K WFR® PWQRW \
WUDQV S O EHWRGBWHL.RIQ R HY D VW DRAOLLGRD PBE® VUFRVHD UNK EWY®IHD UQH
RS SR UW XLQQLIAWW WRRRQM R WHKIZR UNW R HFRIJWKHHEUDWGH Y LSAHHFLV LI
V' SXUWHKGIH Y HO R SRRW RIMVU V YWF F H V V\MWXUH D WIRRRUQKME®P\ O D E R U R BARHIQ S\HRG
JHOQMKHUDBYBVLRUWRGE,™ ZKHUHGLVFRDIQGFKDUDFW,H,WLFB X V HEG
DGHIHFWL.QAR XBIGH F WENHG O BEWE®S DW K R IWIULFD.@QWKE\P S KR FARH IR O
DQRUPPRSLQWKSDW WVHKQWPWR SR PRWHF&BHrr'¥ DQR®QJRLFRIOODERUTL
VWHPHODY® XWRORMUYDQV S ODRMRLAL WK & O L 1 VDRQ D'WGL D W KBRJI J V
UHVWRUH LPPXQH IXQFWLRQ DQBWKIBB FROOHDLRPMW\RP S U RN KH
GLDJQRWQI®UHDWPIHQSD WL Z QWKL Q
7KH H[SDQGLQJ FRQVWHOODWLRWKEH6(,DPKRQRDIP&XP E OMEHS DU W
,Q UHFHQM HDWY/ QH WIHOHIDARQ VHTXHOAQU KBV R1 WKLV G\QDPLF ILHIOG VD®Q ZR
WSIGD DFFHBLDMG WH GVFRYHY R Q2 ,(,V
YOVHE RQWHsgsu XSCDMIURP WH, QMODARQDO  ( YHD DALY EUDNQHN SDFH R GVARYHY P DQ)
8QRQ R ,PPXQRIILFDO 6RAHAYY ZH QRZ P \VIMIHVUP DQLQWHWXG R KXP DQ P P XQH
UFRIQIH vwz GWORW, (,V RUDQIHG IOR rq  QWREGHY  IOAFDAMY  WDW MP S®I 0 HQGHIDQ
SKHORWSIF FOWLLFDARY JWRXSV IQFOXAQ) wx  JHOHARVADQQORAW SMIQHYHIWIQ) Y RUP DQ ,(,V
QRYHCP RORIHQLF GHHRAW AVARYHHGMOQRHsgss Y2 ZH DUH VAMDJIWDSSQQ) Z W WH VAN TXHMRQY
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RILQFRPSOH@HWUDIQFRPRXWDWLRK HQ \RX KHDU KRRIE
FDUULHWMWZN LW KBEDMRWQEGDULDEQH

H[SUHVVIZKMWK MD P xwDwrov HVE HKLQG \RX GRQTW H

GLIIHUH@BWRIPQGLITHUSHREGH HQ VHH D JHEUD 7KH |, (
ZLWHKARWD P HD P O\ * HQRW\SH SKHQRW\SH
FRUUH ODMAIRGDE X QRBB Q\, JHQHV ODUJHO\ UHMHFWYV

HYHQVODUJH VIFHIQRP EERED @G DUJXPHQW 3JURIR X
HQKD QIE®/G O BRI G L FVOLURQ LIQTPE/O H

SRZHUCD)GELRLQIRUIBBS\DLFEIQM/\R\/KL\/ELROR‘JI—FDO LQVLJKW‘

SUREO)I-DFUURRBLVFRXUWJQI—@MIKRUQ\GUDZQ IURP WKH H[F|‘
SUREOHPROVWHRWHH[FLWHPBQW

LoQrRYDWLRIHOGFUHeHEawLJkwy UDWKHU WKDQ WKH
KDYEHJIXOBURYYRPFHODURW\[DPSOH
WKHWBURZLWHFRIQRWIRP OHQGHOLDQ

SFOLQARDE RW( VG UL ENOQR P DIWHEH
YDULIZH)JNKGHYHORSRPIEIQWRDQWLERG_
DJDLRNKMR\GHM I HSVR WKL @NG HMWE H

SUHVHRIBH X W U DX WRDQ WD ERIGQ WW
WA\SHLQWHU B BRRMRWIHD UG\ RI
FULWI2BPDQzZFDVHNGLVFRMEDEPHG ZLVGRPDQ¥FRPPRELQJOH YIBIQLD C
DFRQVRURN[XRYHVWUIEFOIWRMWRUN DUH QRZ UHFRJQL]JHG WR LQIOX!
KLJKOLWWKEYIOXHIFRPPRQHQHWLF
PRGLILHOQ/GPRQRDOOHSOUFVVLAQ )RW[DPSDHRP PR\ URWNQDNHD]\PH
HOXFLGDWLHFKDQLVRY LQFRPSOHWH.s PLVVHQDNULD@XWRSHB[EWODL
SHQHWUDEPSKDVLWPOBRUWROWY UHFHWMXWHH S WAL IR XE HW F'X DRIN/W N L
HSLJH Q@HVBIGFY LUR Q PHIWIERDOK D SL Q JQ X OQW H UDIDSKBFH YW B UB Q WR/R Q C
LPPXQBKHQRWLRHKXPD®OVSY WKHVHIRXQGQ 3DFLILIFQGSUFWBRSXODW
GLVFR YHRIQ WADRKHY KIRY HQV L K@V SUH G L V8 RVE UL D@ H FWI"R QU J H
KXPDLPPXQIDNRPPROKHAARHUJKH JHQR FELFR E D@ND O WHAHQ FR Y PR G
SUDUHJIRURPKHFRPPR@RQVHTXBEW G\DW KR JHDW EDLAW X E V W DFORNKLRDRW
ELRPHGURDPBDUFREAGXFDWRRXVW FOLQWROSIDAVLZQWK)IODPPIERRHC
WUDWKHH[WHQHUDWRILRPQQLFMDRQVGLVHDWH 06 DQGWRSGHUPDWL)
UHFRJQIKMHI®DR, (,VDQOSSUHFLDWRXQB\VUHJIXODWLERUQH P RYH
WKIBSHUVSHRMWIDWAH UHVHDRDFGRIIHU DWWHQWQLRBOO HVWDEKRURRREZR|
UHJDUGK®Z KHDOWKXPDQLPPXQH DEQRUPD OV/IXFKHWWULVRR\ 'RZQ
KRPHRVWDVLV LY PDLQWDLQHG V\QGURPIHIRUEMD UOQL MY VHRQF
HV W D E ORK/KRIFGR V REBIOQ U D WX REDW
OD\EH:UDUHVPRUHRPPRQKDBDH ssTrr 6 HOHWLRIGR W) GURPH QD OC
WKRXJKW D X W R D Q W EMRIGE NHWAFL\RDRON V & AV
$V ZH GDIQRH PRH SDAHQN ZIW WH ,/ rqDQE&0 &6)PD\H[SODGQRSFWWH!
P RORIHQE, (,V , WIOQN MQI®! JHH YDUDQW P D RI,%' DQBXOPRQDOYHFRWRWHLQ
EHP RUHLP SRUBQNQH SOIQQI FRPPRQAVDW  UHSUHVHGWHQRFRRUHNVXFK UDUH
WDQ ZH RQFH WRXJKW ' HSIW FRQYHOWRQDO PRQRJHQLF", XV HYHQ DV ZH D
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su&DYD]]DQD &DOYR O
1XVEDXP 3 HW DO
LPPXQRGHILFLHQF\
XS

sv&DVURXJH $ =KDQJ 6< (LGHQVFKHQN & -F
DO +HUSHV VLPSOH[ YLUXV HQFHSKDOLWL
6FLHQFH sgqw tru vxzx tqy rs

sw=KDQJ 6< -RXDQJX\ ( 8JROLQL 6 6PDKL $
7/5t GHILFLHQF\ LQ SDWLHQWYV ZLWK KHUS
sggx trx vyuu rvss X

sXOHULF = $\GLQ 0 'HPLU *XPXV ' <XFHO (
DQG 0DQDJLQJ +\SHU ,J( 6\QGURPHV ,PPX(
sqsv ru rstt uv

sy)LQQLVK *HUPDQ $& $Q DXWRLPPXQH GLVF
PXWDWLRQV LQ D QRYHO JHQH IHDWXULQJ
GRPDLQV 1DW *HQHW rzzx rx u tzz uqt

sz1DJDPLQH . 3HWHUVRQ 3 6FRWW +6 .XGR
HW DO 3RVLWLRQDO FORQLQJ RI WKH $3(&
rzzx rx u tzty

tq 8JJHQWL & /HSHOOHWHRZIRWHREHYY 1XFOHL
,QIODPPDWLRQ DQG WKH 7\SH , ,QWHUIHUF
sqrz tx sux wx

tr %HQQHWW &/
:KLWHVHOO /

+DFHLQ %H\ 6 GH 6Dl
*HQH WKHUDS\ RI KXPD
6&," ;r GLVHDVH 6FLH

SR NVEWMBIX)QNRZ 0( )HUJIXV
HW DO 7KH LPPXQH G\VUHJIX

HQWHURSOWXNHG VIQGURPH ,3(; LV FDXV
)2;3t 1DW *HQHW sqqr sx r sqr
ts %UXQNRZHI(HU\ +MHUULOBSHU3% & @DADNN

6% HW DO 'LVUXSWLRQ RI D QHZ IRUNKHD
UHVXOWY LQ WKH IDWDO O\PSKRSUROLIHU
1DW *HQHW sqqr sx r wy xt

tt +RUL 6 1RPXDDIOJXFKL 6 &RQWURO RI UH!
GHYHORSPHQW E\ WKH WUDQVFULSWLRQ II
sqqt szz vwqz rgvx wr

tu . KDWWUL 5 B&®\NR 6% 5DP¥EHOBHQWLDO |
LQ &'u &'sv 7 UHIJXODWRU\ FHOOV 1DW ,P}

tv/X +<%DXPDQ %0 $UMXQDUDMD 6 'RUMED(
7TXUYH\ 6( 7KH &% 0 BFO®BWGBONVY[SDQGLQJ 6¢
+XPDQ ,QERUQ (UURUV RI ,PPXQLW\ &DXVH
&$5'rr %&/rqg 0B &RPSOH[ )URQW ,PPXQRO

tw*UXEHU & %RJXQRYLF ' ,QFRPSOHWH SHQ
LPPXQRGHILFLHQF\ D VNHOHWRQ LQ WKH
X XUV VX

tx 1RPD . $VDQ@RQLJIXFKL 0 $VKLKDUD . 2ND
DXWRDQWLERGLHV LQ KXPDQ VXVFHSWLEL
IURP ,QERUQ HUURUVPRIXIFRRX QHW\ sqsv uy

ty 6FKPLW] (* *ULIILWK O *ULIILWK 2/ &RRSFH
HUURUV RI LPPXQLW\ GXH WR PRVDLFLVP

tz$QGUHDNRYV ( $EHO / 9LQK '& .DMD ( 'UR
JOREDO HIIRUW WR GLVVHFW WKH KXPDQ J
&R%B LQIHFWLRQ 1DW ,PPXQRO sqgss sts r

uq%DVWDBORBVHQ /% =KDQJ 4 OLFKDLOLGLV (
HW DO $XWRDQWLERGLHYV DJDLQVW W\SH
WKUHDWHQ'LQE) 8BELHQFH sqsq txgq wvrv

ur.LQJGRP 5 %HDXPRR® $HHGRQ OULIKW &)
*HQHWLF PRGLILHUV RI UDUH YDULDQWYV L
GLVRUGHU ORFL 1DW *HQHW sqgsu vw v yw

us6WHzZDUW 2 *UXEHU & DBWKRGROSRPED30 &
DO ORQRDOOHOLF H[SUHVVLRQ FDQ JRYHL
LPPXQLWOWXUH sqgsv wtx yquy rryw zx

ut %W URGLRMLFBR %WKDWWDFKDUD)XKUP@IHO B
IDULDWLRQ LQ WKH KXPDQ LPPXQH VA\VWHEF
KHULWDEOH LQIOXHQFHYVY &HOO sqrv rwq r

UU%RLVVRQ 'XSXLV $OBMRLUBWIEQ § 5DR * .t
DO 7XEHUFXORVLVY DQG LPSDLUHG ,/ st GH
LPPXQLW\ LQ KXPDQV KRPR]J\JRXV IRU D FR
YDULDQW 6FL ,PPXQRO sqgry t tqg

uv YDMAG3 +MDR. & =KDQI 4 &KRQ- YHW &KHDY- HADO$
GRWMBIEXQPMRQ,) 1 $5r DTHBILQ 3ROQHMD XQGHILHY VHYHHYLLDO
AMDWHVIQKRP R\VJRMV - ([ SO HG sgss srz w Hsgssqgsy

uw' XQFDQ&- $ 6NRXERHO . + RZDUK6 + RBIMDS . &KHQ5
YRUHRHQO / HADO/ UIHUHDMQAQI YIWDOAMDWHIQDQRYHORWP R
DXVRRP DOHHMYH,) 1 $5s GHIHHR IOQWHSUPAE - ([SO HG
SQSs srz w Hsqgsr susx

ux O D@/ 3DMB6 0 DUAQ) HODQGH 0 6WZDUA2 - 3KIOSSRM 96X\
6 HADO$XVRP P XQW LQ' RZQVM QAURP HYIDR VRNCHY &' u 7 FHDY
DQG& rrF  %FAHDY 1 DXH sgst wv xzvr tqv ru

uy YDQ2HY16& 6XQ@YDQ. ( 7KHUWWWP IFHIHFWR ssTrr s GHBIARQ
M QALRP HRQLP P XQW - RXUQDCR + XP DQ,P P XQW sqsv s r

uz ' ILNVHR8 1 DKIQDNDP XWD5 * LIRQHAN3 + DMAKRUMB 1 RIHH/

0 XUD 5 9XUWERK 6 + XP DQSX® RQDU DOHROUSIRM ORIV

DAMADMGZ MW DGHHWQ* 0 &6) ,/ t ,/ v UHAHBWRUFRP P RQEHE

RKOQH SIHWMRQ - &M, QYHMNrzzx rqq z ssrr X

*WIQ+ &HRQ* XWHIH / * KDDKGDIKL1 ( EUXIP L6 ' DVHV6

/ RR36 HADO1 HXWDQ) LQJ $ XVRDQAERGHY DIDLOW QMUBXNIQ 1 q LQ

,Q@PPDRY ¥RZHO IMDH 1 (QIO O HGsqsutzr v utu ur

vr . MIP XWD7 7DQOND1 : DWIQCEH- 8 FKIGD . DQHIDVDONLG <DP DGD<

1OND®. , ARSDWMLF SX® RQDY DOYHROUSIRMORMYDVDQ

DXVRLP P XQHAMDWHZ IW QHX\WDT) LI DOAERG DIOLQW

JUDQXGA W P DRRSKDIHFRRERQ VWP XOWQJ IDARU - ([SO0 HG

rzzz rzq w yxv yq

[ XAV& [ HOWGRO -, GHWN LQJ JHOHAF GHMLP LODOVR

DXVRLP P XQW DQGLP P XQHG MIHIXMWRQ &XW2 SIQ, P P XQRO

sqQrvtx sy tt

vq

Vs
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: HDUH[FHSWLRRPBDWH Y HO RERLYQOHMKQRIILFDO DOYDQRV FQ  HSRH  WH
VFLHQWHFKRQR ERWMHRVIWEQL QG V LAGNSUDG SUMFH R P DQ P DGH FRP SRXQQV
E\W KHQ H[S H HWHGRDSR O LKW YWHRH\DOG FROEPIQDON R HPHULQ)  FROFHOV

FUHDMEDHQYLUR Q KHDWBEKHWK L W RZHHJ WHU FOSCELOAHY KDYH  FKDEBIHG
H[DRWU G,QNWRDGP S®N W H FWKLUQHID WHBMRQDOHQYLLRQP HBOKHDEM UMN DWHAP HOW
KR 2D REXVIHT X D Q W/IKIMPQ BK H BGHR H VP HKRGY WHIHE\ P SDPMY) SXEQF KHDOM DQG
SXEOAFI HWQ G Q B FRQ RE X5 HEH J L Q SRIA GHAMRQV ) RUH DP S®I WH QOQN EHE HQ
ORGHDQDO\WQ¥ IO X P H QX BIIM.R\D WH SUM-OFH R WORH \KEWEQRHY GRZQ \R SDUV
FKURPDWRJUD S\KS HFPIDWWR PO\ SHITXDAUMRQ GYHY P D RQ® EHXVHXOU WHU
DQ®LTXLKGURPDWRJIUDSBHP IVW\R PV IV WXSSRUMG B\ W[ LEW DAHAP HONV 7R
/& 06 LQVWUXPFDRYD\RZFRQILG H QIMOHERK SXEQE VD HN DQG HRQRP LE VICELON

PHDVXRIVH QWD D B IBRP XR GIMR X U ZH P XWEDDQRH WRKQRBRILFDO SLIRIHW  Z KIFK
DLZDW D) & RIDVB UHY L RXY®N W H F \FRQEXRAO  IOFUDH  WH  \SHRILAW
W U DFRQ F H Q W WIDHVD E RSIPUS\HAN U L O CRLHRVRU-P HOAR D \XEWBQRH \XFK DV WH @P MR

DQGHYHODUWMU XDGULEKILR® UH TXOQNLIDARY /24 DQG DWHW H SRXUH
HTXLYDWBQWQ JOUHRBIZDWHQsq RU WUHKRTBVEHBRZ Z KIFK UMNVR KXP DQ KHDOK DUH
sq qqgq 20\PSLF VL]HG SR RONK HWHEDHE 1K FUDOTXHWMRQ R HYLRQP HOWO
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KHD OWRIGLD® FO R Q J&MQHG H WIEVFEVX W F U H D WIHM L | LE B DX DRKDWD\O H YRIH V
+RZIDWGRZ@XVWHTXDQWIR GXUHH[DPSOAKHQ@ QHZ8 6 (QYLURQPHQ
SURPMMH R7I WKRYXRIRRVI XNOHFHV\BNRW H BM.QM3$ UXEB QG DOVDI&/
HFR IRD3)$6 FRP SR XOQUBES D USHAW U L & DWR (
UDLVMNVHQWHD® L\RVQAH J X O DWDRIU K \
EDVIRG RP S UH K HQAMLDIGH D QWRK L F L V
DVVHVVPRQWWP HU HWKE R Z HO/RW H C
DQDO\WLBRNVWUXPHQWDWERQUHQW
)RLE BROWIRG QILGRADNXUBAHIVR EOB HWd EW
KDWnrnuumwwniovwnruaw woroQRQEFLSOBUBNWULOWRRRUUZRADOKWWD QG D L
HVSHFLDEBODUGERHPLFDIRZ@®U VKLIW DJDLQ"
VXVSHPWEBFDUFLQRYXGKNVOHDG
EHQ]HQQ—UWKHSHUDQGSRO\IOXRURDOW\ISZ IDUGRZ QP XW\Z H
VXEVWDR)SE WV KLYULQFV XS OHWWD W TXDOQWI\ VR HQVXIH
ZHVKRXDEGFHSWHRQF WSMBZKHQ Q SLRVHF\ARQZ LVKRXW
D F W LUYR MAWHK\U HROIKVD W\ R X P DKQH D @ W K
W KHHO Y L U R GSRHCAD X WRRDXWKIRX 0 ¢ LP SRVLQJ XQOQHFHWDU
EHWDNHQHQI VRPH DXVBIQGHIIHFW HFRQRP LF EXUGHQV"
UHODWLR QWKHGRWIXOOHVWDEOLVKHG
VELHQWLELIQSDOOW REWHKE VL Q FLIS GAHOWIE HSHW UP DQ GYIGHE RQ ZKHMHJ
WKBHVDW DLOGE WX JIHDWVYJIQLILFPEEMWP RXQV R FDAQRIHY WXO  \WUDMD
W K U HE®DHW S DVOHH YRIIXQ FH U WD R R @/ SXEQE KHDOK RU U RXU ELRRILFDOM WP V DWH
VFLHQ\SRWOWF\P IDNHEW L J DMRH®Y R HIXISSHG R KDQGH WHP 2Q RQH MGH R \WH
SURY W&HKIL J K SW\R W HB\R X R QKQH D O WGKEDM WH @QHDU QR WUHKRT P RGHODWXP HY
YRUW/ X E VW DABWN Q R ZRQ/ X V S H FWRHEDADQ. GYHOR H SRUXUH QR P DMUKRZ \P DD
FDXPFHQFWKSKLORVIREIKNHRQ PD O L JBWEH D SRMMDO UMW R FDQAHJ  &RQYHIHD
WK UR WXK® L Q H)IRUW K U HFY R RO @& H V SIREDV HHHDUKHY DUXH IRU D WUHKRTD EDHG
UHODWLR@XRDEHD QW N/ VHV VP HBSRIAK VXIJHMQ) WDMKHH VD VOH ] RH
ZKLPKXJJHWWKBWK HIMD REV D IBHYRIO IRU HSRXUH  7KH  \XJJHW WDV DN G&Z
H[SRVXURU FHUWDERPSRXQGVH FRPMWMRY WH ERG Y QDMUDOP HEERIE DQG
FRQFHQW D B RNHRIGRW HGH W\P DGRV H HSDW W VWP V FDQ HIHRAYHD QHXWDT H FHIRLQ
DUBIVVXPMBDUDRHDV X UDEDE&W L | LKDEPOXOVXEWEQRHY 6RP H VALHIWA HYHD VIXIJHW
ULYN$SSO\LQUWKLEKLORYVRBHKT X L UIMIVMHHP LORUH SRWUH/P D WIJHJKRIP HAY
UHIJXODWMRKD DD QDO\WHERBW W LDQ BIRRHW ZKHH ®&Z GMD WHWV DRMDD
VW D Q GEDDMERGZ K DD @ HG H W H B IV W & NP X@WA/ EHQH LALDOELR®RILFDOGH HQWHV @ ) DL
WKIZXEDMQHFHV$YDUH VXUHY X O D WRRIBFRXQN RUWHH QDWUDOGH HVH P HKDQMWP V
VWD QOMXUEKWD[LPX&R QW D P LIQDHOW D ®DG R MIQULDQWP MOIRFDARQ R SXEQF
0&/V' DQGLDWLRKMELH GWU4 X D O L WHRXURHY \RZ DBV DQ DQDOMEDO] HR 1REXVHG RQ
6WDQGDL$SG¥6E VSHFM B LQNIDQVNH BRIA DQYG HIRW R UK D QHI@ILE® GUIHHYH
DQ®PELHMMUHYSHFWULWHQFUHDV LQ JXEWIQH SROMRQ %  \KUWQI RXU
GLFWDBNHRERGHU@QVWUXPHQW B W ISRIBHWH ZH FRXG LOMWDG LQYHW WRWH
WKRXWKDS SURDIERMNR B D[LP XPD | HWMHRXUAH QR KUK HIIFDR DUV WDW RIHJ
DQG& XPDGURWHFIWINRQU DS O L F D WKDIR@MG SXEQF KHDOM EHHIW XK DV
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IPSIRIQ) DFFHV R QAMMRXV IRRGV DQG
SURP RAQJ SK\ VIFDO IMZHW DRLRWWH SRSXOARY' |

7 IDQMMRQQ] HIXORY WEBQEDUGVILRP SOUV SHJ
E@RQ R SDW SHU WARQ IV D \JQILEDQW
XQGHMENQI DV LW WHTXUWH D WRXA\DQG IRG
LQRUHDVH 1Q DQDOWFDOVHMMWYW DQG HARQRP LFDD
EXUGHD 7HWAQ) DANKFK GZ QP LW LHTXLLHY KLIK®
\SHADD HG DQG H SHMYH @ERDRY  HIXLSP HW
WDAP DQ GFDO CALOAHY GR QRASRWHW LHXGAQ
1Q 1P P HOH LOYHIR HONWR P RGHQIH H MAQJ
DODOWADO GHMAWRQ FOSDELOARY DQG @ERDRY

HIXLSP HQWRU RXWRXURH DQDOMY \R FRP P HADO
QERDRUH 8 Q) GUONQI Z DMJ XWDAHY DV DQ
H DP S® WH ILODOADOEXUEHD) R WHH XSIWDGH
QHHADY VR SLRYIGH GUONIQ) Z DMJ WDWP HAN
UHIXOWRY  HTXIUP HOV RWR 1D AL RQ
@DOWDWSD HY 7KLY FDQ GG R DQ LQRUHDH LQ
XWON FRAV SRMMADD P DNQJ EDVF Z DMJ ELQY
XQDIRGEE®! IRU GZ LOFRP H ICP @V ZKR DH
DODHDG VAKIJQQ ZIW D UMQI FRMWR @MQJ

% RQG \WHDQDOWFDOFRWP RQVRUQJ DAKH SDUNV
SHJ WARQ GYHOGDYH/ QR LRRP IRUHIRU HYHD
WDFH TP RXQNV R RAMGH FRQEP LQDARQ FDQ \NHZ

HXOV'' WIJHIQ) IDOH DDWP V DQG GDAQ) R

&$2/" 9V %
20 1, t"1v
1% 0" 1/
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XQQHHAMY FRWD UP HADARQ 7R LFRRIMN DQG
HIXDRY RWD VMG HSRXW R D MQI®
\XEWEIQRH DQG W DWRADMG KHDIM HIHRAW Z KL
LIQRUQ) WH FRANVELOH THRAP |, Q UDDW RXUERG LV
H SRHG VR KXQAH3V R SRINVEQW P XGEQHRX\D
DOG ZH VWD GR QRAVIX@® XQGHMWEQG KRZ WHH
\XEWEIQRHY LOMDPAZ LW RQHDORMHU ' HiSIWM FBDU
HMGHOFH R WH FRANELOH | HAAVVR] LFRBILFDOVYGHY
WDN HYDOOM WH FRP EIQHG HIHFWR P XSG
FKHP LFDY DUH RKDEBQILQ) GXH VR WH \KHHUQXP EHU

R SRWQADORRP ELQDARQV Y 7R UHEXAH WH P RXQW
R SRMMDD KODWGRXY WEMEQHY 1Q RXU
HMLRGP HOADQG VR EHMAUSURMANEXEQE KHDOM. Z H
P XWWKHIH RIHVKLWRXUVADM)\ VRZ DLG SUHYHRRQ
LH WRSSIQ) SROMRQ DMW \RXUAH LDMHJ WDQ
W LQJ VR P DQDIH MDIWUIMKDY DDHDG. HOMUHS WH
HMRQP HOV  © KB \OHJ DOMQDAHY RU
HYIQHIQ) FROARY 1Q WH IRP R SROMRQ
FROARO DG WHDR HQW GAMEHY DIH KHSIXO IRU
P LMJDAQ) WH QXP EHU R \XEWEIQRHV WDW  FOQ
FROMEXWM VR WH FRANVELO HIHRW WHUNKFFHW
@UHD G-BHGV RQ WH SUHAMRQ DQG HMWAW R
DCDOWADOLOWKP HOW VR FRQILLP  WH DEVHOAH R
WHHKDLP [ XOXEWBORHIQ RXUHQVILRQP HOW

o) " *, 1+ 1" %), %6 )), 40
&), $& ) 2+!1"/01 +1&+$ ,# %4
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7KRXJK DGYDQRHG DQDOWDOLQAKP HIW TXDQWN

SRMOADD KO IXO \WWEWEQRHV 1Q  RXU
HOYLLRQP HQW RXU DELON R GAMAMXEWEQRHY DV
WEFH GYHOFRQAHWDARQ VKRX@ QRADX\VRP DAFDID
WLIIHJ P RH WQIHOWUHIXDARYY |, QUMDG  WH
IXWUH R HOYLRQP HQWOKHD®M LHTXILHY D P RIH
QXDQRHG CBSWIRDK © H P XWWUHRIQ H WDAZ KL
RXU DQDOWFDOLQWMKP HQW P D JURZ LQRHDMQI®
P RUH VHOMMYH Z W QR @P IWRXUSRIFLHY P XWEH
IXIGHG B\ FBDU ELIRBRILFDOMMGHAH R CRMDOUWN
IRUWH SDUV SHU TXDAUQRQ GYHOZ KHQ IMH MV
QRVQHHAOU® B\ WH SUHFDXAMRQDY  SUCAS®!
© KL®IZ HP XVAFRQAQXH VR DGYDQRH RXUDQDOWDO
FOSCELOAYY DV WHH WRY DH HAHQWO IRU
LGHOAN LQJ H IMAQI DQG HP HILQ) WUHDV Z HP X\WW
DOR GHRXS®! WH FDSCELDN R GAMPAD \XEWEQFH
IURP WH LHTXIUHP HOMR UHIXDWM 2 QO WHD FOQ
ZH HQWWH WDNZ H DH QRAVIMWP FDXUQ) WH
Z RUGP RHSUHFAVHY EXWCRMDD P DNQJ WO HJ

& o
\ g v 4
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SHIHUHQFHV

VBQLWHG 6WDWHYV (QYLURQPHQ®WPD@GCXUFRWUK
KXPDQ KHDOWK ULV NDDL\OWDHROH BQW  $
KWWSV HZZ JRY ULVN FRQGXFWLQJ KXPL
DVVHVVPHQW DFFHVVHG -XQH sqgsw

WwW8QLWHG 6WDWHYV (QYLURQPHQWDOLROW
SULPDU\ GULQNLQJ ZDWBUQODEXD DWLRQV
KWWSV HZZ JRY JURXQG ZDWHU DQG GUI
ZDWHU QDWLRQDO SULPDU\ GULQNLQJ zZD
-XQH sgsw

X8QLWHG 6WDWHYV (QYLURQPHQWDOLRODW
DPELHQW DLU TXDOLW\ VWD Q@R O®E OHS P-
KWWSV HZZ JRY FULWHULD DLU SROOXW
DFFHVVHG -XQH sqgsw

y3BRO\FKURQLGRX 9 1DJ 5 +XPDQ KHDOWE
SHU DQG SRO\IOXRURDG@GHE\O6¥RWWWDQFH"
(QYLURQ rqgqg ryqusy sqgsvVv

z&DODEUHYBLHVW 1' .RIXPEBHVKROGV IR
FDUFLQRJHQV &KHP %LRO ,QWHUDFW t

rq6 FKLUUPDFKWY #DQ EH PRUH 7KH KRUPH
VWUHVV DGDSWDWLRQ LQ WKH JOREDO E|
%LRPHGLFLQHV z szt sqgsr

rr &aHQWHUV IRU 'LVHDVH &RQWURO DQG 33Ul
sqqq SULRULWDDOBBWH$DW
KWWSV FAZFE JRY QFKV KHDOWK\BSHRSOH
SULRULW\BDUHDV KWP DFFHVVHG -XQH s

rs/ILEH\ $ $GDQN 0 7KRPDV ( :KR SD\V IRU
&RPSDULQJ OLIH F\FOH FRVWV RI ZDWHU
ORZPHGLXP DQG KLJK LQFRPEGXVANWO L WLH\
rqvrvv sqgsq

rt :.LOOLDPV 0/ 20RPXNRUR9$$R GTPIRHQV+5
*LRQIULGGR ( ODWUL[ HITHFWV GHP\VWLI
UHVROYLQJ FKDOOHQJHYV LQ DQDO\WLFDC
VDPSOH&HS 6FL uw sqgst

ru6YLQJHQ 7 9LQJJDDUG $0 7KH ULVN RI F
HITHFWV DQG KRZ WR GHOOSLOGHWPHLRVKH LV
&RPPXQLW\ +HDOWK xqg tss*tst sqrv

rvoXoOXgxiHw DO ORGHOOLQJ RI FRPSRXQG
DQG DSSOLFDWLRQV WR HIILFDF\ DQG WR
FKDOOHQJHVY DQG SHUVSHRWDYHKY sSbHwistl
sqrw

r9DQKDXZDHUW ( HW DO 6HOHFWLYH XOWUD WUDFH DWPRVSKHULF SDVVLYH

VDPSOLQJ RI JDVHRXV SHUIOXRURDON\O FDUER[\OLF DFLGV
sqsvV
'"HYHORSPHQW DQG DSSOLFDWLRQ RI D OLTXLG

6FL 3URFHVV
s.DXVH 5 HW DO

,PSDFWV sXx sSXyvxsxzx

(QYLURQ

FKURPDWRJUDSK\+tWDQGHP PDVV VSHFWURPHWU\ PHWKRG IRU WKH
DQDO\WLYV RI sg SHUIOXRURDON\O VXEVWDQFHV LQ IUXLW DQG
YHIJHWDEOHY DW VXE SDUWS®JEHB WRRGOLRQ OHYHOV -

&KHP xs ryxtrxryxur
t1HZWRQ 65 HW DO

sqsu

)LOGBQEHWMWKH WD &Y LQ 3)

,QWHJUDWLQJ *& 06 QRQ WDUJHWHG DQDO\VLYV IRU FRPSUHKHQVLYH

HQYLURQPHQWDO PRQLWRULQJ DQG H[SRVXUH DVVHVVPHQW

6FLHFKQRO /HWW rs rquzrrs sqgsvVv

(QYLURQ

u.ULHEHO ' HW DO 7KH SUHFDXWLRQDU\ SULQFLSOH LQ HQYLURQPHQWDO

VFLHQFH (QYLURQ +HDOWK 3HUVSHFW

rqz yxrxyxw

sqqr
97
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e

7KH GLVFRYHU\ Rl SURWHLQ WXU(
7KHFRQFHBMS URW MDQU Q RINHRIQ O\
DSSUR[LPQWHDMO % H | RIMHG URWH L (
ZHUWLHZB@ WDERE VW L W ¥ HQMQ/G
WLVVXGRPHVFLHQWLYOBZIHRUWKH
SRVVLEWG® BWAR W HPLLQ K BHV X E M WRW
HPLQRHDDQG@G HDEXWQWKHARPSOHW
DEVH@AHYLGHIQRARUDJD L QW¥W U\RQ
DFFHSWHKISSWRWBAHQ#HUPDQHEBWDU\
SURWHEHQWKRXWSWR Y WEKRIUIJDQL VI
ZLWHQHUDQ @ RWKHQNHK HW R RW R
GHPRQVVWRWKWMHH ZEHUHX QDY DL OMRE O |
GHWERWDGRIWESRRWRQBARX ®® Y H
W R/ DLWQ@ Z D \W K DWR X @/& HEGW UD F N H
5DGLRLYVRWRESHI®H Y HO RQMIGHD U O\
rzrqVEXW KH\HUBRWXLWDEWBEHOL:
DPLQR DFLGV

7KHLUR MK DZR X @G H'Y HRKIDAD O HRY J H !
W KVHFE L H QWA DIVO®/QV K. W RZID\'B X G R O |
6FKRHQKHL® MK KHztqV KHIOHGD]L
*HUPDQDQGHVWDEODV®HEER UDIWR U
&ROXPBIQDLYHUYDWRI 6FKRHQKMLP
HDUW®UDLRBIVDW LELWWH ERWR L Q H (
W KGIDE| WHRIP S O HRALIS®J X QGHDURO G
SUHBUHXDVDPR)OWWKWMLARUZLQQLQJ
W KHR E H3@ L JlHQ& K H P L VIVt u | R KK LV
GLVFRYRHIWHXWHULRKW®YDW L VZLMXK
GHYHORII®Q MW DEVRIW RSIDABH Y \
DOVIRQULFKHMGYQLWURIYHQ ZKLFK
6FKRHQKHR® BUWWWHQEHUILAR GO G
ODEHO. QF LGAZDWKRDNELRORJLFE
LQGLVWLQJINLRAEBO MW XL@EO RIW
VW X GRIBENVRWEHIQD P LAMHD GPLQLVWH
"1 ODE HWH®R W & WVSURW ZHYWH
VWDWWYHU\EE@BLHYIHGD E HIDFH® R
DFLBRX MG S HDQP RAWQW LIVQA/GNHU L Q H
7KHGLGRM) OAg R W KOHD E HIPH@FE L G
ZDW QN KXHU L QK HR W KwhU Z D YR X QLG
S URWWIKQWR X M RBIDMWAL V VE RRIQ OW
ODEHWH®RVEDQHOWRD Q 1+, JURX®
| RW KBIRIL QIRFL @K HWHSHULPWIORVAH G
[ ) +(U % WKDW SURWHLQV LQ WKH ERG\ DL
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VIQWKHDIQ\G EUHDNGREBRKRHQKH LPHWADW PHPEUDQH BERDMQ G (ZH.GV K
SUHVHQWKHI®HY R O X WILRGR QAL F KK\ G UR CH @]\ P HWH S D U DUARHRGK BIH \RW
$IWKHNUDJLWBBERZ@LL@zur KLV WKHAH O3 RW HLRMXEGIGHO LY MURN B H
FRO O HWIUHRHGH F VORWHOWVRER RN O\WRVRPRU G H VW U X FMQLGRIO ® W K H U
37 KH\QD P L&AW DRWKHR RARQVW LW XKIQ WRPSRQ ROWKFH ORXEBSURWHEW A G
LGHRI SURW MLXQ Q RWSHWH EXW. DV DFFLGHOQHNDO G DWLERWU D F IS0 8 WOID
FRQV L GHUGILGF-Q®W E R DO O ZGIIHBW FE U H D N GRRRZRX URI®I G\QW KB R V R RAHK H
WKizvqV,| SURWHEHOQEHLQIXURYEHURQAAHPDL QLXWVWRRQ U VP RV IVH U H
ZKDW ZDV GHJUDGLQJ WKHP" FRQFHUDBMERZSURWHRQWKH UG KH
DQVZW®RYKITWH VWARQOEHD XWR SKD J
7KH GLVFRYHU\ Rl WKH O\WRVRPHBKRVRHF KD Q LAFPX/OXR WHZRUNR& W
&KULVVWEHXY HZDVQRWW XG\S QR W HX QWAHOF D @IDW %X WY HIDW KO\ VRV RP |
GHJUDGDWLRQ +H ZDVLQWH U H QWHEHEF D P HG HDIF\F H SOWM IGHD M R k) RWR O H
XQGHUVW XRZL@N X DLAW H UGIGF RWHWRI LQWUDFHSOSORWBAWHDNGR Z
PHWDERDQWRBLYBQ@DVSHUIRUPLRENVHUY ZWUROR WKHE® X WKIRE W q V
GLIIHUHQMWMDUL | XNWRLVPBX @K H WHK HD Q 6z x q W K BRVX Q BEVHJ H F R Q B L QKK H
HQJ\PBOXFRVH w SKRAMBWRWDWH GEGHDIIHUBQRWKRGY I HKDQW O'LY H
KHSDWR$FVRRDWIURGBWMIBSHULPKIWWRPHSLVDS S HIDXUW F §ZK L (R K HZBIW H
DOVRRNR @/ KGR FDWIDEQX RV S K DWDXFH RUWWD F@&HJDWRHEHJUD G RWLF
DQR®WKK\WS URONYL\P H\OWKHUD G L HORWPSURW B DR D Q MHIG BK\VLRORJL
DIWHLUQW UL IXBDXWLHRRW VFKBMWY HUDQG SDWKRSK\VLRPRQGREMO PQG
K\GURCH@/LP W UIRR X QWBR JH W &MKIH L Q K L E RIDRWR/V RIRD) P I8V G REAO RW K H
VDPHUDFWRIRKHUDGLMRWHVWEKQ¥ HJUDGR WV (BRR WHLKI®\VRVRRKO G
W K ’\H V L GOAGK\HD P FIH O OKRMSD UWP IH@W EH WKH ZKROH VWRU\
+H DOV@®RW L F\KE@AK H QVKIKHSDW R F\W H
|UDFWZIRGHND PDJENGUHH]H WKDZ VK
PHWKRE&WPRJHQL]WKMRWOLRIDWL G
SKRVSKDWBV H RAVBK URMHH W K RVGAD W
EURNGIRZQ@LSIPGPEUDQHWRPWKHVH
REVH U Y DRVK RERW K HW KR IGV W R DF H ( P EUDFHDQRP DQHV WIXWV

SQHRHPEUDQH RRIXQ QWSHOAH. DIRIWUH G\ RXUGDVID DOG UHP HP EHU

LOQWUDFBOODHK\ODBR'AY HYD P HAW KH \MD\/\RSSRU\MQL\M—'\/P D\ EH
O\WWRVRPH WKHRKDUDFW IBOULRWV® P HV

ELRFKH P IDRDERN | L UWK eHu v w EQ F HKLGGHY LO VIKH SUREGP VVIKDW

HOHFWIURIRVFROMKZRUNKH. DWDFR HYHU\ RQH|_Q/|_||:RQ\/|_G|_U\/
UHFLSRHWKHRE H3Q L JIHQ3K\V L R GRRJJ\
OHGLFLQH LQ rzxu VROHG

7KH WHPSRUDU\ VXSUHPDF\ Rl %W KHFRQG V\VWHP

O\WRVRPH 7 K HV W U R QRKIIVOVO WEN K HG HWD K DWK H
7KHAVRYHY R WHOVRRP HIQrzvw VHPHGVR  O\V RV ZDMW K¥R OMR X URH. QWUDFHO
DOZ HJ ROFH DOG IRU DDWH TXHMRQ R KRZ G HJU D G DIWVRBW XX E O L V R H GXE \
SIRMQVZ HHGHIWDGHG LOQFHDY , WP DGHVHMH  -RVHSK (WOLQJHU DQG §FBHIHG *R
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VKRZHGE®UDEEUWWLFXORRLWIODFNRIJHWKMKM KUHEYHVWLPD® RAUKH
O\WRVRPMKDMEQRURCHP RIJOREDRY DVWR X FRIQFH SOHOEOR L T X Z W DQ
GHJUDGUHDS URFWYKWWT X lS7FBGZ DYV SURW HLRDW D JJHBW K HSJU R W H LROW
QRREYLRXRYQ\ROQMVKWLPAK\SURWHGEJUD G BWLEIE L T X LWKHKV R O DWKHG
GHIJUDGERXAMHTXHQHURIDFWKHQHFHVFRPSR Q HORAWK\WHH F RI® FW L R
EUHDNURSHS WERGNGK R XUDHED FMIRPHH D Q GV K R Z HVGK DYV L T X LAADIMIV UD Q V I H U
HQHUJ\ W K U RW KKHHQH \ P MAR D W W DW RW® U J H \
SURWML®73 GHSHQSURMMYVI\R WKLV
7KHUHW L F X Q/RF) QRIBOGW FEH WK HGHDOURX QG E U HIRNJINQUHFKD QRMHUMKNR
H[SHULPHOWDKPWGLVFRYBWHFRQBQEBRVWKD UMIGHREBOLLMEKHP LW\GU\
PHFKDQLR/WKGHJUDGBWIQRV\UDFH® Q3O D U
SURWSLLQR.QH F K D Q3R UIBBH U V KINRG
,UZLQ 5RVH VHSDUDWHG WKH SURWWHIQRWHHDYHWLFXORF\WH
O\VDIWQMWR RUDFW ) BRFMWLRRQ W D L @ ETXWY ZD/ QRZ NQRZQ R P DN SIRMQV IRU
SURWWK@WG REL QUBKSRVLWLYHO\ EHRBNARY GXWZ KDAZ D/ GRQJ WH GAR LQJ"
UHV D@ GU D F WLRRQ W DWE/MRE K BWG ,Q MG DWU WXG SIRMQV VBIJHS ZIW
IHLWKHUDFWLRQRQHARXO® XSSRUBIXW) ZRX@ QMSSHU $ SWRMDH ZDV
GHJUDG BWRRGIH QU D G RBWRRQ/\H H QWXWP VHG EXWALILEXOWR 1LQG © KH O\DM/Z HH
ZKH@QKWZRUDFWZROMRPELOHERP [WDAARDMS B\ M]H WH G-IUWDGDAYH DRAMW Z DV
W K HWHHV X0 WD H D QVHK@K I H UMW U \ L QLD WH KHDYLHWM LDRARQY %4-HDXVH P RMHJ\ P HY
W RHO X F L ®DRWHD W L F R P SRHYHI®WE D WHWP BODMZ DVANHD WDMMHSIRMOQ H HAXWRQHU
SDWKZTKH WD VQRSUHFHGRIWWFR  ZDVDP DMYHP XGUSIRMQFRP SB , QWHHLD
VI\VWHP r zyqV HBPARQ P LAIRFRSIW KOG P DIHS @UH
EDUHOWKESHG SDUAFBY EXWAG QRVNQRZ WHU
7 KHL UMD F WIRRQQV DR QPMME HD W V WINEERY'S $URXQG WH VDP H WP H  ELRFKHP LW
SURWHLQ FDOOHG $3) r QRZ NQ RQVRDMXE WX OMH BRP SO ZIW WUH
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QMOPASLIRMDHVIWY ', Qrzyy $OUHG * RGEH.
DG ODWQ 5S5HKWWOH  LQEBHGW
GP RQMADMG WDMMH @UH EDUHY R XQNQRZ Q
IXQPARQ DQG WH YHY @UH FRP S®f Z W WUH
QMOPASLIRMOH VWY Z HH CRMDID RQH DG WH
\DP H U™ 7KLVFRP SB[ EHDP HNQRZ Q DVWHsq6
SIRWDVRP H 96OMGHA 1QJ WH sq6 SIRWDRP H
AG QRWWROH WH P\MMY R KRZ XELTXMQDMG
SIRMQV ZHH GIWDGHS 6HH.DOJWRXSV \KRZ H3
WDA$73 Z DV UHTXILHG VR GHILDGH D XELTXIMCDMG
SIRMQ $@V WHsq6 SIRMDRP HKDG QRZD R
K\GRO]H$73 ,W EDUHOZ DV DOR FRVHS DAERK
HOGV WDMQJ WH TXHWRQ Rl KRZ SLIRMQV JDLQHG
DFFHW R WH LOMIRUSIRMDAHY * RTEHD \KRZ HG
WDAD FDS 2 HYHQMD® FDIBG WHr 26 SDUAF®I 2
VW DRS WH sgq6 SIRMDRP H DQG K\ GLRO] HY
$73"" + HSURSRVHE WDWINHT 26 SDUAF®IXQ RTHG
D SIRMQ DQG WDQMBDMS IWIOR WH sg6 IRU
GHIWDEDARY™ 7ZR GHDGH @MJ RY R HBRARQ
P LFIRFRS\ WYGEH/ FDBVMUHG sw6 SLIRMDVRP HY 1Q
WH DRAWR GHIWDAQ] D XEITXMODMS SLIRMOQ
FRQILLP 1QJ WH P RGHY $WDWWH IXQEDP HQBY
R XELTXIMO G-BHOGHIASIRMOQ GHIWDEDARQ ZHH
XQGHIWRRG 2 IURP WH HYJ\ P H/ WDAFRQGHP Q D
SIRMOQ VR GHVAKPARQ \R WH H HRXWRQHU WDW
FDULHY RV HVHOWIORH

RUM UHP HP EHULQJ

7KV KIMRY UAHDY VHYHDO HQGXUQI BMRQY
) LUAV SHMMMOPH WRXIK \WWHBWEMP SDV Rl 2
6FKRHOKHP H.Y/ UDALFDOLGHDY DERXVMUORYHUI DAHG
GHDGHY R UAMMEQRH \ HMKH  URKDSHS ELR®I\
6HRQG VHHOASIW IDYRY WH SUHSDUHG P LQG 2
GH ' XYH GMRHHS OVRRP Y ZKIB! WILQ) R
ILIXUH RAWWH HIHFFW R IQX@D ) LD HYHY
DOZHJ FDQ UHVHDO WH QW TXHWRQ ( DK
EUHDNWULRXIK LQ WLV WRY H SRHE GHHSHUSX] ] OV
DERAW LHIXOMRQ DQG P HKDQWP (P EWDFH
DORP DIHV WKW RXU GDB DQG WP HP EHU WDW
RSSRUMQMEVP D EHKIGGHD LQ WH SLREGP V/\WDW

HYHY ROHHYHFRMCGHI\VROHG
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SHIHUHQFHYV

reFRHQKHLPHU 5 7KH G\QDPLF VWDWH H§
+DUYDUG BWQHYV rzus

SsGH 'XYH & 3UHVVPDQ % &WWDDRDXWWR §
$SSHOPDQ@VVVXH IUDFWLRQDWLRQ VWX
GLVWULEXWLRQ SDWWHUQV RI HQ]J\PH

wWgq WQguzwrx rzvv

t 7VXNDGD 0 2KV XROBWLRQ DQG FKDUD
DXWRSKDJ\ GHIHFWLYH PXWDQWYV RI 60
)(%6 /HWW ttt rwzzxrxu rzzt

UG6FKLPNH BKH LPSRUWDQFH RI ERWK V\(
GHJUDGDWLRQ LQ WKH FRQWURO RI DU
%LRO &KHP stz tygyxtyrx rzwu

v$ULDV , 0 'R\OH ' 6FRWPNMNLBV/IRQ WK
DQG GHJUDGDWLRQ RI SURWHLQV RI W
UDW OLYHBO- &KHP suu ttqtxttrv rzwz

W*ROGEHUJ $/ 3URWHLQ WXUQRYHU LQ
RI GHQHUYDWLRQ DQG FRUWLVRQH RQ
PXVFOMAL-RO &KHP suu tsstxtssz rzwz

Xx.QRZOHV 6 ( %DO6OOOMBWLYH FRQWURO
GHJUDGDWLRQ RI QRUPDO DQG DEHUUIL
KHSDWRPD FHOOVrvWwL VigE HWrXx- rzxw

y(WOLQJHUROGEHUJ $/ $79RBABXHQBHKQ
SURWHRO\WLF VA\VWHP LQ UHWLFXORF\
XU VUxVy rzxXx

Zz&LHFKDQRYHU $ +RG < +HUVKNR $ $
FRPSRQHQW RGEHDSHRGHQW SURWHRO\W
UHWLFXORF\WHV %LRFKHP %LRSK\V §
rrqv rzxy

rq+tHUVKNR $ &LHFKDQRYHU $ G5RVH73%
GHSHQGHQW SURWHRO\WLF V\VWHP [UH
FRPSRQHQW WKDW EZ®\WHRBPFWO/WA WKDS
XW trgxxtrrq rzxz
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rr +tHUVKNR $ &LHFKDQRYHU $ +HOOHU
SURSRVHG OURQHA BURWHLQ EUHDNGRZQ
SURWHLQ ZLWK PXOWLSOH FKDEQ®V RI
GHSHQGHQW SURWHRO\VLV 3URF 1DW,
rXyw rzyg
%DXPHLVWBKOPDQQ % +HJHUXKBKQR/SS
ORNWDGHUL % (OHFWURQ PLFURVFRS\
SURVRPH IURP 7KHUPRSODVPD DFLGR
stzxsuv rzyy
:LON 6 2UORZVNL O (YLGHQFH WKDW
SURWHDVH LV D FRPSOH[ RI G LIMAXIUGRR M
ug yuszyuz rzyt
'ULVFROO - *ROGEHUJ $/ 7KH xqq N'O
SURWHDVH LV D FRPSRQHQW RI WKH P
WKDW GHJUDGHV P\RILEULOODU SURW
YV XSXxzXxtr rzyy

rv+RXJK 5 3UDWW * 5HFKVWHLQHU 0 3
PROHFXODU ZHLJKW SURWHDVHYV IURP
WLRO &KHP swt rystrxrystv rzyy

rwUULIR BDDND . *ROGEHOBKS :/GHQWL
WKH rz6 SURVRPH SDUWLFOH ZLWK WK
SURWHDVH FRPSOH[ RI PDPPDOLDQ FH(
HQJ\PH FRPSOH] IDWXUH ttr rzszrzu

rx* ROGEHUJ $/ 7KH PHFKDQLVP/I®QG IX(Q
GHSHQGHQW SURWHDVHY LQ EDFWHULI
WLRFKHP sqgqt zxst rzzs

ry'RQJ < HW DO &U\R (0 VWUXFWXUHYV D(
HQJDJHG KXPDQ sw6 SURWHDVRPH 1D
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)X UWKHUWRMBIH FDGKDIQKPSUDFW L F R & @HUFOH BWRH X UR G H J 16 Q Y HLDVWID X B
LIQRUG B AW L OLFBSHUDWERQDIOLRVHFBQWIOR ZD@IV VR F ZD VBKRDK H U D
V K LIV KEHL U F DUGK) VBTRY U D QVRDSRY L QDQ BUH G XBHBN$S O]KHVPIPEJUNLQ VR
UHVSRBLHXHE H QRAR Q O G L Y LSEODD/G! \G LV H DBVUHR J U H VALIWRIOP SU R YRAHRG Q L W
UHVSRQV ISR HQYWMH\DOIO®DVQ JQLILFBOWIR U DFQRMKGIL | HY W K¢y R
UH G X AVE RQI R U PDXQURHH RO O FINF L O HS D W L HIKQRY @ MEAM L i X WK H UWD BID WMR
W R RVGRD S VWAKKFEHY L VELLIRIPO UG KO L Q L FR/H D DFOH PRIZ H YIH U DN BIWLRWH G LFQ®
DQRSHUDW ERQD®MSKYV L\FOKFHXEL Q L FR/L O L W\D U DLWNHKIHH Q G\W RRFR XIYF O X VL Y
FORDE®HIHWHWYZ EHNFRPABFUHDVLQOW\K PV QRUIWXFFNWRULHFDQQR
IUDJPHQWKW® DWXR(DGHYRQ@OWIR FRQW MWRIK RW KRIW KyhjU | R Z K R RV K H
GHJUDF®® W K ZRJH V W RO HWHDLIG L Q HRX WHRIDAX W UIRIDWV R ORIW@ E ORHH F/R/IL\E (
DQGURWHKENR QJ KHDPRWRX VHUYLFHWHYVSHFWDAEEW KLIPQ O L WRQ WA WU H
PHPEHWZW PXVWLYRWRPNMLWHDFWLYXERS W IORMES | WHBF HDAMMHE D GRH
PHFKD QISSRG\RFADIUUD PHZRUNEHG KRQRRWYLP SIOX QD YR LIGDVEHD M\K K D Q
TXDQWLWBWIRWFLO@FHY DQ¥HIDAHFRJIQL]HG DV D FULWLFDO YXO
SURFHVVLQJ

JRUWKBQLIRUBHGY LBRHW HUWVK®&L Q N
7KHR X Q G DRIV, IRVQN LE WJ LZAWDIQ X D Q FH & H W ZVA®! PHBEG D W L\RHOFDX@® X VIBMWY L H Z H C
XQGHUVWIEGLQE QMW QRY BAK HUD S LW K U RXKIKH R K X P D/QV WH@W H J GDW H S
3RVLLUYZTUHV VESH JFRQWLB¥ER XV LD RV U BOK U RRIG Y WW KEH. R O RSIKFYD I
3$3 K D@R 6 Bl HKK®! U D D WHIBR VGV D QIRU R P D L Q W H QWA FEHHSS U L P D R/ILMRWOH
WUHDNVWHYS GLEBHYOGWHHRBDIVSHFLILFRJQLWPSBLUPRHQMDFRKRWR[LFD'
V X E'RMMSHR S X O D VE RGO LR K/ IKRU WG HJ U D @ LR X WLYFWRLR® Q F U H DWKLHD
RIWUDQVIRURB QX WHISR Q VLV \8#8Q W S U R E D ER.IGFLDAV D V WHURISEKQKEL J K VW D
WKHWILSQLILEBGYWFNWGLRYBVFXDOHWQYLURORP KB WND O\DRE L G L U H FON QR
EXUGBQGURY LOIEHYLWGERDDWHI DL QVEHW ZWE BLSY R UIBHSMA F K R O\R UIDRCPA
QHXURGHJHOHVIDDOURE 'U $QGUHZIDLOXLRR OWKHO HHTTSK D W LI Rl @ VKIDYPHSBH\U
9D U DIW K FID 16 © K FRFO®I G L FILWRX @ WQ D L R XIJE L @/MRW S SARYUKX V W RLRB KB H U D W L
K DLVO O X P MR BRBM KLLQYW H U YOP QWILR Q L\7HK M Q P A KVD O OLHYDQ MMHSX U R VIFQ M R
ZRUSHPRQV WKIWHNHD JPHQWDW LRDR SRKIPL O L W D H D \WMPAH. W VS BIF/1YO |
KDOORD®DW U BDBWHB+*WRQE®YH G L DWHR UMIKEAV \F KR ORR X BDB® D U/ X FIXV
ULVHQ QHXURGHJHGSHBIDWMEMNOV 376' 7KH XU UGHDIW D GROIW K\RQHA-DSU H
QHXURILODBGIWY WKIKIDRREHVH SDWKZD\2FK D EDW WHDRMMTS HF LD O
SURWHPWRBRNFUWYVVRFEZLDWKEOWLSEBLQQBVRDXW R PYQRRD LWHRIBIKWEG D
QHXURGH J HRR-UILWIRBV O ] KH VP H WG L UWRWWMB WHH VL CRW R R H FKIL O H
GLVHBWWWDELWKRQUIZDOSUHYHQWHGQR D WHNQ GHWZBDN E R QWMWY R XIJ F I
K\SR[13%3 WKH UDIE XEEIMODPPDQYGR QD UD GAKIPIVY HH GHRER G HHW KO L Q L F
DOORAWKHJHVHURIDOMRAROWXYKFEKY GLDJQWRYHDDRORERYLWEDWEIDR VYV
VORZ ZZXHWKUBVVRFEZRWKGPSKDWRRGHU QL FORVYILMIDNURRM UD G LIWQ R C
ZDVWH FOHDUDQFH KRXVBHHS VWXGLHVY UHTXLULQJ "
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FRPSQHYLDUOQ NBIDRZ HD UDRGMMY U H O DAMRLLY FRKW KUHI O W RN VL FRIFK R U W
KRPMOHWBEVWRIGBDWROOHFMRRYHOWHBRAPRWUD QWARQJ WWAEBDWHV W I
DOJRULNWKIPH/DO WILWNSHQWLIDPIWE RP® PRUNF VGIO YDMMEL RPDRRHPR U\
PLWLJDDRERIQOIKLYS HP X VOAR RNV KH S HU IR U FODQOERY Q L SWQLIY WIV:LKFH QWK H V |
LQWHU\RHG WX BRRV BIOREQ B BBIV® F H V V LRMF L O (MOMFAR R © B IHWPK. O O L VSHAFHRFLGY L
7KHMV UD G LRVH\R R DRD HKHHSD OMKES QHD W KEUDL@® SWLPIRMGE DURQ@HFR Y H
+\SRSQBB H[WWZHQW L HWKRRIOQ Q¥ X:U,K\H QV KIFDR\X S OVEH W X Q i &/I 3RV K H
XVH®R/ROWH HQW\ ILU\SW FEQMWPWS UH VR @ DHDEDRIQ HX UR G HJ IRQN b DWW
P HD V XXWRHAD QW L PDEH U WRVFESAH D W K LDHP RUNM W H DRVO. GRS BR YQ LI IV WY\BEK\N V
E XMW HXO\Q R W HDLEGRW WK D RIMMKEHU DL Q L Q7 KLFRXSOUBFLFDBQRWEHP R U H
UHFRR WU\ W HR UQWAX R D IOL O ODKWHL RIDAF X B BIW B IDIZ D U | L MW B G VOKHD/QY \
S D WRKU Z DDULG& @V KIHG R S \R LEFRUH D N W K U R IXB B®HHD V )RUVO HE U D WLRIQV SLUD)
DSSURDMAKHMHD U YEE FLIWKRBIOR\ HYHQWW H U H VRXIOQN DR H V W IKTDWHR
IRXQGDWLRQDO PRGHOV VKRZIMK VWY S L Q G OHDWBIRZO EQBH
HQKDQRWMGQDULRRVPRI QRQLQYD)
5H F HZRMWINQV KGIHY HORBIBBAWSPRG QHXURPRGXNXBPWNVRQRVHGDFRKS W
60 HH SV F LKW RMW WWUHD Q V I R U PDWILFY YOO\ 6 R Q B X O WES DOW B DIDWH/
P R G HBDVH H SW3J/H/IDMXASD DLEED WK RO RKIQ GHU Z D\
DOWVHTXHQFH BRE E ®ISEO W KD P H
SULQFWEDRMWHDQJBQJIXDRB HORWKH ORGHUQWHIDAOIST X DB BIW & F WILRRID
JUDPPRUWKKXPDBUDLQWUDLRQQJIQHZHQH URWE RQD/QIBOV VVQ HHYWH G
PLOORRBXRIBRO\VRPQRIUMIEIFBY PLQGRDSDROBHVLIKLQEK |L GHH®LW
LGHQWXLEW@I®D QVRYERPOWR D URKDWORP S X VAVA\IA REEDADXER G Q. MBIHH S * 3|
PDQXWOFRR URIQWY BYPLOBPOBN )WLOL]RY GHYDREHUDWIRQD® QPH Q WG
PXOW L FFRR®MCU D VWY U YHR@MW H J D W HH Q J L QGZKHRIDIQH | VQ BISDRFHM U LR UL W
(.* DQGHVSL GDWRUMXQGDWREHOW B HW KHWW X\DHLEECROHS Q@ QOHD O W L
KD&HPRQV W KRE WRU HGLENW YUMN SURY L ®IQRE MHFROLWMRUGLPLQLVK
RIRYHILKHDOREGLWQRQXGRE D U G LPRJI Q LUWHLWWLHCELHHI @B 1Bl L ORKRFH V HP X V W
LQID U FDVLERKP H QM IMIKK LK GHJURIH PRYDZDURP G HJ U DGMIBWRQWER ZD U G
DFF X R BAKRH. O L WBLLH QWK INRME IROIE U | X W XZJKIH UMHO H H8W U H DDMMDGG \QDP L F
DZDWRRYHJRPVQDSVERMW QRVR/LFFHDVXUDEOH DQG RSWLPL]DEOH
ORQJLWXGHGDOWEMH V\WVRDD\GH. QY L F H
PHPEWMWKHDOWK*WUDMHFWRU\ 7 K W U D Q WIRNKQRI@ UFDV O HPHHSS L PLXQYIV
EHKR S HE XX J H: A UGIRRHHIOO R R NLR) J
+RZHYHWMKHNVUXIHJRQWRHTXD QW LW DIWRWMR USLLRIE O HHB UGHR R NALEQHIV WK b1 H
QHXURVFREABRKQ@GW WKL F U R VW U X K MDX@®WKKLHQ G L Y D@YBDKIHH D G LR) WKW
RIV O HHISL FFR Q WIHLIDWV X MKFDAW KD O D PQ B W LPR@ H Y H U VKR D Y H U RHKQARD Q
VO HHSL Q ®@QKE\R UW\MLE BROLID O D WR B Q 8 H U | R U RICHXFUR V B IQEQ & IKWM D G WFID Q
H[DPSQK) WKW KHRRIN $FWLEW WHP\HQV YKXW®L O L WHRDW &R VPR JIJQLW L
&RQVROLGDWLRQ PW®H BIUWREWH RNV DEROERALRERU OTK H/ X 1 I H RUW & H
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DYHURDHILJEWWER RVOHHWBRWQ SHIHUHQFHYV
LQHYLWDIFDG®H WO QZKDNP RED YWHKH r9DUJD $ :DP . 7KH LPSRUWDQFH Rl VOHHS
WRRWRFRUUHRWR XWHK IB5 SO L FDRVL R QVHVWLQJ LQ SRVLWLYH DLUZD\ SUHVVXUH

’ DSQHD HMV-SLU &ULW &DUH OHG sqt rqw
|RXQGDV\$LRR:RD:I:HQGNKBUHFL‘R"'RQS$QJKHO / HW DO 60HHS GLVRUGHUV DVVF

TXD QW LOHDWIRMHFAHFPRHR Y BDWWKH 6| vHDVHY 'LDIQRVWLEV rt syzy sgst
OLPLWRWWRWYHY IHRHXMWDXQE XLOG t6PLWK ' . %DUNVGDOH 1 'HDQ 6 ,QWHU
I[UDPHRRAKHDW YWEWYX BUNYNAHPERIU &%3 PDFKLQHV LQ DGXOWV ZLWK BPVWUXF
W KR UK LW KH. V VLRRWKIH W QHUD W L RQVEFLPQ sasr

u:LOOLDPVRQ $ O JH\HU $ 0 ORGHUDWH V(
RIPLOLWBMHQWM\HUWK]I‘HHW&DW LPSDLUPHQWY LQ FRIJQLWLYH DQG PRWRU

LPSDFWV HYHU\ KXPDQ OLIH HYHUMHBELIQHHQRAULKEME OHYHOV RI DOFRKR
OHG vx wuzxwvv sqgqq
VH\QG\FK $ .RYDO . 'JHUX]K\QVND 1  0DG
SVI\FKLDWULF GLVRUGHUV ELGLUHFWLRQE
QHXURELRORJLFDO PHFKDQLVPV 3/26 0HQ

, 21 1% 21%/ sqsv
"+l "/+"/U U %U& + 00, &1" /,#"00,/ W%R\G 6 % HW DO (IIHFWLYH DSQHD+K\SRS
& 196 "- [1*"+1 # "2/,),$6 + 1%

QHZ PHDVXUH RI HITHFWLYHQHVYV IRU SRV

" 4 ! T * ™ gy 9
Al 0 e J U2 &8 Gl A <O R0 Y S 60HHS tz rzwrxrzxs sqrw

&+3"01&$ 1"0 1% & - 1 ,# 1/ 2* 1& [ &t

&'2/6 ,+ 0)""- -9%60&),$6 + , $+&1&3" Xx+XDQJ :DQJ /®KHQJ + HW DO $ XQLILHG W
s o+ T IRXQGDWLRQ PRGHO IRU VOHHS GHFRGLQ.
sqsw

y7KDSD 5 .MDHU 05 +H % HW DO $ PXO\
PRGHO IRU GLVHDVH SUHGLFWLRQ 1DW 0
11*"+41V % 21%/  (+4)"1$°0 1%1 "*&+& ; z.LP - BUN O 6\WWHPV PHPRU\ FRQVROLGD'
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$GGLWLROHYOERPDREGLRY D\DEXD I
- PXVF X0 R VANK-DOHWHKIIBM Y HG RS LV K H
@RPR PHQRSDWUBQVEWPBRXQBLOIUHOL

go®R
e“/o“eL\feQHW FKDQMXDWNHLIJQLILPBQWFDRMERQRQL
F&Oom\*‘f;$w e o GLVH®WHHORB®B8QRI UH \$\DDRIQMI\
ooty R W KEHHQ V@ I D \R X VWAH P S W RIFKY® DVE H

O HVOYH D WOW U WERKKAHEGR S IV XU\DHD # IX WY L
OHQRSDXWHQLYHUSBEORIDEMHIL)Y VLIQLILEPSWOWDORWOLIBQZRUN
WK BYH L WKKR-H DDJRIQDW RPHR® SDXBH RG X FIVQ WEWGHY HOGRS LVQK MWL P H
Vi 0 OHQRSDLDMEH | L ENW KFH V V DRV L RIQQ F O XMELHGHLS/ U X $\R RIBIQD Q EWDIRQ
PHQVRN®HDWWKRZHXRWP EFEDQJHBQG GLIILEXOWY FRQFHQWUDWLQ
OHDGASWR HQR S IFOVEH J V@ Y HHIDO V
HDUOLKHMB XFWXDWVYRQMOD UURN 7KHKLVVRERP H@V KH. O L MVEEYBIWK/HW D J +
V\P S W R/EKD WHTFAD QRUGVADHD BF F RIRQUW | R UV KPIH Q R S DKWY BI Q WU ¥ HR ® HRR U H
FDUGLRPHRMKDERIBUWER QU HUPHD O WXQ G HUD S S U B\ KBIMWAHLGN BID\OBN KW H P
LP S DPRDAVR P RAWRSMW RFO SULPDARWD\ 0+6 W KD@/ KEHL Y L\DHL PP RIBL O L WHDUUX L F
|ODVBEE @ LJKWH DWW KR VWH F R J Q L JHRGP HD \K D YIHG G L WUL IRVBCFQV R X FIKV
PHQRSIVXNOWRIPSHULEQXPBN @G RI PLOLWDBJYXBQ D XFPRP E B\ RV XG
ZRPHQRGDVROYHWDUHDUQD GGLWLRQYLURQ PIHRRWXWY KEPVID\ LP S D RWK H
WIRP S D FTAKLDQE IOA 019 6K D R DY V R F L D WHHGR S DAKWHHQ VAMDLLRRR OWFRY D G L W L |
ZLWER F U HDL\RR UR & B DLW HDOW H RN KDN[S O LB HW\W WLKENR FF&RWP F D QH U Y H
VXEFOLMWRBOR YV KOSKHERWHD @Y RQ VQ-H J D W LIYRHSD F WW® H ISSR W H Q AL D IOH
OLSLG SURILOHV DOG LQVXOLQ WHYDRMWBWRHLHV
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$ PlYH GXW
VHUYLFHZ RP HQ
FROWQXH VR | DFH
DGGLMRQDCOKDUGWKLSV
FRP SDUHG VR VIKH.U
P DO FRXQWAUSDUW

7TKH: RPHV$WP HG6HMA/, QMIUDNRQ$PAR r zuy ¥
| RULQWECFH USXMBAMGWHQ® BHUR ZRP HQZKRFRXG
EHSURP RAG\R GOGHIKLS URBVIQ SOWGHWR FRFHD/
WDNZ RP HQ HRJLE®GH  RIMHQRUSRMIR)Y Z RXG EHDNKH
DHR \WH P HRSDAH WIQMRY ZKIFK FRXT@ GOG \R
P INQJ 3 LUDNRDOGHAMRQ/ ™ ([ HRAWH 2 WGHUr gsug
\JGQ-GE 3UMG-OM DY 7UP DQLQr zvr DGIQHIHW
WURAIK rzxv  VABXOWMs WDNVHMEH ZRPHD ZHH
UHXUHG\R\FEDDMIURP P 1R \VHYEHIRUSIHIQOR
RKICHWW DG DERSWRY'* 7KH KIWRUF H FOMRQ R
ZRPHRIURP \WWHP IOMY Z W W WMWP DI \FEDIDINRQ D/
WH DH VAWKHWRIHIRUWHO + 6 VR BHXCBUHEDUHG R
DWOG R ZRP HOV KHIGBKM GHG/ D/ \WH QDAIDM WH
P HRSDAHWBQMR)

6LCHH sqrw 1HP BB VHMEH P HP BEHY KDvH BHHQ HJLE®H
IRU DD PIOMY SRMRY DG DV R sgst WH
UBIRHOMGrx x  Q ssvrrz R \WHORRHP LOmY
<HV AMHOW \HMAZRPHD FROMXH \R IOFH
DEOWRID KOOKSY ARPSOIH W WHU PDBi
FRQMSOW KK D/KLIK UDMVR P LOVIRY \H XOOADP D

BRG \H XBOKDDXP HQV DG RKOQIHY P HMY) ICP 1O
SOQ) DG P OIH HOVGHDY ZIW FRQANXH-Q®
KUKHJ DM/ R GDMQ) WH P LOMY FRP SDUHG WR P HD
, Q3G Dsgsq * RHOP HYS FRXQEEON 2 | IFHUHSRW
| RXQG WDNHP DBI\HMEHP HP BEHYDHsy P RHO\HD
\R\FSODMIURP \WHP LOEY \WOQP DBINHYEHP HP BHY
WH SHA-QMH UMQ) ZIW LRUHDIQ) DN 0 LB
\SHIIFH SRXH/P D [P SCFWHP HIRSDAHWBQMWR)
IRUH OP SBi P LOMY \H XBOWD<P D KDV BHQ \WKRZ QR
LFUHDHWHONHIKRRGR VRHHP HIRSDABOX P SWP VP
DG HHQ® SXEQKHG @D IQADM WDV X0 @ DJ

YHMDQ/ Z W SURELE®! SRVWADP DIE AHK GAVRGHY
KD/H D KUKH QHIKRRG R HO® P HRSDAH! WLV
XQNIRZQ KRZHHU KRZ PO ZRP HQ DHH SHIHAQ)
\WHP HIRSDAVHWDQMRDZ KLBGITFAYHD VHYLQ)

0 HRSDADD KRPRH WHIS 0+7 LV \WH PRW
HIHARH P ROV VR WHDAP HIRSDAMBOWX P SIWP VDG LV
LQAFDAMG | RUWH SUAMHQMRQ R RUIMRSRIRIV Y \HAD + 7

KDV QRABHHD Z1GHD SIHAUBHG MAH SETHDARQ R \WH
UHXOVR WH: RP HOV+ HOOM, QUWDIYH © +, MG 1O
sqgs™™ 7KH : +, WA ZDv D QUH Q3P JHG
FROARMBGWIDCHDODAMY WHHIHRWVR KRP RHWHLES,

R AERDAXOU GVDH W 1Q SRR HRSDAOD
ZRPHQ 7TKHXG ZD/WRSSHG HWD DWUWWH@WD DG
\DHNV P RQRUIQ) BROG | RXQG LQRUHDHG IMWVR - BHDWW
FOCRHU FRIRDY KHOWGAVHDH WR\H DG SX@ R

HP ERDP 1QZRP HQ UHFHMQ) ARP HHG HIRIHD SV
SIRINAD \WHIB ™ ) RGZIQ) WH UHBDH R WHH
UKV 0 + 7 SIHAUSIRQVIHTR xz " $ JHHDMNOQR

ZRPHD HSHIHAQ \WH P HRSDOH WBQMRY ZD/
AWHDGG + RZHH) KHHOBDMRQ R WH: +, DD

ZIW \SHIF FROIGHDARY) R DH PHFR\H
WP SWPV DQGAX] IRP XOWRQ KDNAKRZ QDIDRIE®
WNBEHHMWSRIGIIRJO + 7 1Q WHWHDKF HOAR 90 6

06 SHVHONRO R ERHAWIRUZRP HQZKR DIHZ WLQ
rq\HOWR \WHUILQDCP HQXKDCSHIRG RUGIW\KDQ DIH
waq't 7KH WAH IV QZ WQQ) IRJU ERK \WWH PHIHRD
FRPPXQW DG ZRPHD H SHIHAQ) PHIRSDAH \R
UHRIQJHWH IP SRWHH R \WH P HIRSDAVH WBQMRO)

<HVORN R HEFADIRY DQG NGRZ BEIH DERAP HIRSDAH
RME W BEH SUREGPDIF ZIW WWOHV R

SHIP HRSDADD 0QG P HRSDAMD ZRP HD 1Q AMADY
SKOOMIRY QAN WDNwg USRWD @RNN R

HOXFDARQDQGNIRZ GGIHIERANP HIRSDXH '

© KB WHH LV (R SEDKHS QMDMHRQ 8 6 \HYEFH
PHPEHM PHRIDAOH HSHUHH %MK \HYFH
PHPEHY [Q WH PHIRSDAH WIQMRY USRI KDV
DXFRADAMGSK\ MEDOFKDQIHV/P DNHSHURP 1Q) P DQEDALY

SAMAD IMHX DXBXPHON PRH QUIEXV DG
WX P SRR VAKFK D/KRAMDKHY EGDAY  DOGZ HIKWIDQ

FDQ O HAAKHUPRQ LGHCRH DQG FRP | RWHSHADD ZKHD
ZHUQ) WHP LOBY XQIRP = ,Q\WHZ RINSORH \WHH
@
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\HYEH P HP BHY USSRWFKDDQIN/ \KFK D/ FRIQWYH
HIHAV LWIMIELQW O LHW DOGIHLYWR XQGHSHURP Q)
RJ AP SURP Q) \OHW [Q FUMFDOVBAY RU ZKIBH 1Q
FRP P DQG ) XUNHP RH \RP H\HYFHP HP BHYUHSRYD
SHHYG LTHONV \R FRPSHM IDW® ZO\WW P DB
FRODIXH GDAQ) \WHP \R FRQIGURDQILY) URBY RU
GDAQ) WHP LOBY  7KRHHYEHP HP BHY Z KR CFFHW
KHOGMFOH \MIRCIK SUPDY FOH USRWD @M R
KHOOKHOH SIRBMRIO XDHHW 1Q PODIQ)
PHRSDAH DMIBAMR) R PHIRSDAH PSPV \R
RNHUFDARAKAK D/G-SURMRQRIMAHK DOGLQ UV
SHAIEQ) R 0+7 SQEDKHG KXW IRP D
TXODBNYH WG UFQ® SHURPHG DAB6S LQAFDM
\P O HSHIHFAY (PRYWWS 6 \HYEH PHPEHY
OLIDMY WH PHRIDAH WIQMRY"  30MASION
USRWG IHHIQ QWG B PLOMY  RIQADY/
QLILEXOV DFRRXIQ) P HIRSDAWH UHDMG FOH FKDDQIHY
SHURPIQ) WHU GAMY GH R P HIRSDAH \XP SIRP V
DQG AKOBQIH/ P HAMY ERG. FRP SRIMRD DQG SK\ HD
| VZHXAXBEDLB/P STRMY) FOUHHUSLRIUANRD

7KHH DH Q\HD P XESB! SRIMMDOEDIHY R HIHAYH
PHRSDOH PDDHPHON IRU PLOMY PHPEHY

SDMQNVGFDARY 6LP LOURKDIBQINY/DOGLGHNAOWNA/H WV
1Q AMADY P HRSDOH FOH KRZHHU P LOWY \SHALLF
RHDMRIO WRBY DG MMPD DXRADAMG ZIW
SURPDFH [Q POBIGRLDM IIHD/ DE3/ DD

BEAWRIOEXG-Q | RIVHMEH P HP BHY \HNQ) ADHIRY
P HRSDAHUHDMS\Y P SWP V

© KIBIZ HDHEHIIQQQ) \R H SDQG RAUNIRZ GEIHIERAW
P HORSDAH LQ Z RP H \HEH P HP BHY DQG YHM.DQ/
WHH IV PXAK PRH \R BH GRH : RPHD 1Q WH
P HIRSDOH WEQMRD DH QR GQIHJ DRMHD H FOGG
IURP \HLYIFH UDAHU \WH DUHDYMICSDWR RXUP LV
DQGZ HP XWBURIMYHWHUKHIIK DOGZ HOEHQ) |, QWD
KRBV VR \KSSRWWZ RP HQ \HYLEH P HP EHY DQG YRMIQ/
OLDMY WH PHRSDAH WIRQMRD PD  LGFROEH
IPSBPHQIY WEQADGE]HG PHERSDAH \AHQQV
SIRMAQ) P HRSDAHWIQQ) \R P IO SUPDY FOH
RIQADY/ OQG XSAMY SRIEH/ R \KSSRW\MRH
DLIDMY PSKPV ZKGI 1Q RSHDIRTD \FAKIV
* UDAUXQGHWEREQ) R \WH SK\MRBIIE FKOQIHNY DG
CHOY \WURXQAQ) \WWH P HRSDAH WIQMRY Z KHKHU
WURXIK RIQFDD D06 \WIQMMRDD BAHDAK RU SRIR
ROQH/ ZIO GUR® DIHFWFRP EDVUDAQIN DG

LFAEQ) KHIOKHIUH SUR HURDOMARP |RWQ P BDILQ) UHMOAROR RXAUP RIWHQRUIHP BBIGDRAY/
PHRIDM W W PHREDAMUWHDMG AOH 06
< <>
21 1% 21%/

IT &) [/,4+ &0 [, #"00,/ & 19 "- [1*"+1

J# 6+ ), %&  2/$"/6 01"1/& 0T % &0

$"+"/ ) , 01"1/& & +H$6+" ), $&01 +! "4 - 20"

, &'16  "/1&#&'! [ 181& +"/T "/ ["0" | %

#, 20"0 ,+ 4,*"+L0 /"-/,12 1&3" % )1%J &+ )2! &+$

198 *"+,- 20" 1/ +0&1& + &+ *& &L /6 -,-2) 1& +0T

1 1"*"+1V 1,,)0 4"/ 20" &+ 1%

L o1& +U L) #18+$U L/ "18&18&+$ ,# 19RO /1& )"T

)) L +1"+1 4 0 $"+"/ 1"! 0,)")6 6 1% 21%/U

4% 1 ("0 #2)) /"0-,+0& & &16 #,/ 1% 2/ 6

+ &+1"$/&16 ,# 1% 4,/ (T

A
/,4+U +&#,/* | +0&1&, +0



5HIHUHQFHYV

r=KX ' &KXQIB®QGH\D 1 'REVRR '$ &UDZIRU& *LEVRQ &R * ,QVOLFKW 6 $OWPDQ $ +DD
6/ HW DO %RG\ PDVV LQGH[ DQG DJH DW Q@RPKRUWDLC HWHRIRE B XHMW DQ OLOLWDU\ ([SRV
LOWHUQDWLRQDO SRROHG DQDO\VLV RI rr SURRSBXWHY HLQWE X QG I ¥ YJIRXPWW K&R KRUIW 6 W
(SLGHPLRO sqry tty wzz xrq GRL rq rqqx Vrgw&6 grRPHQV +HDOWK ,VVXHV sqgsv tv u s
gtwx \ GRL rqg rqrw M ZKL sqgsv qv qqr

s$YLV 1( &UDZIRUG 6/ *UHHQGDOHYHU%BRABRRIBWDODFWLFH %XOOHWLQ 1R rur PDQDJI
5RVH 6$ *ROG (% HW DO 'XUDDMRRRWROUHQRBOWRPY R2EVWHW *\QHFRO sqru rstr sgs
6\PSWRPV 2YHU WKH OHQRSPOSVHWHLNVLWIGRRY rq rgzx qr $2* ggqquurtvt sgwzt xy
OHG sqrv rxv u vtrxvtz rv/HY\ % 6LPRR&RQWHPSRUDU\ 9LHZ RI OHQ
GRL rqg rqgr MDPDLQWHUQPHG sqru yqwt +RUPRQH 7KREVB®HW *\QHFRO sqsu ruu rs s

t S DUVRQTKXUVW REVBRPRWRU V\PSWRPV DQGrowK#ldU$2* qgqgggggqqqgqqgqgvvvt
OLQNV WR FDUGLRYDVFXODU GLVHDVH ULWBR®EXRXZ2SL@QUQGBBR¥Y¥BQ@HWBBEHQWLFH 5/ /L
5HV sqst tq rqquuy GRL rq rgrw M FRHPU sqgstRRHWEHUJ & 6WHIDQLFN 0/ HW DO 5LVI

UORQWHOHBRWF®JQL * *LDQQLQL $ *HQD]IDEVWHRJIHQ SOXV SURJHVWLQ LQ KHDOWKH\
6LPRQFLOWBEWRPYV RI PHQRSDXVH 2 JOREDGCSBUQ KFDIOMHD D V XRDRRD BUHRIPOWKH, QLWLDWLY
SK\WLRORJ\ DQG LPSOLFDWLRQV 1DW 5HY UUDGRFRARIJRGC FRQWORGQAHGsWItLD ®tt- GRL
sqry ru rzz+xsrv GRL rq rqty QUHQGR sqrx rygq rqqr MDPD syy t tsr

V:KLWHOHDIQHU -6 %XVKPDNLQ $ .RSHQKIXI®WURZQ 6 6KRFN WHUURU DQG FRQWURYH
'LERQDYHQWXUD 0,B®PDPAWVWD WKH VHYHULWHIFWHG RPPRHY K'H+HDOWK ,QLWLDWLYH &
YDVRPRWRU VI\PSWRPV RQ KHDOWK VWDWXY¥qr$HVRXMYRH XFRIL DrQArqgz rtwzxrtx sqrs ww i

SURGXFWIHQRSDXVH sqrt sq v vry vsu ry-HZHWW 3, *DQJQRQ 5( 7UHQWKDP '"LHW]
GRL rqg rgzx *0( qEqrtHtrysxGtyDv 7TUHQGV RI SRVWPHQRSDXVDO HVWURJHQ ¢
wW7KHRPHQ®$SUPHG 6HUYLFHV ,QWHJUDWLRQ $IFQV WKFHH-BQVWB G 6WDWHYV EHWZHHQ rzxq D
1RYHPEHU u sqgsv sqru rsu xsxztt GRL rqg rgzx $2* gqgqgqQgqqqqq

KWWSV Y2ZAAZWWKHFDSLWRO JRY DUWLIDFAM RUWKr$PLHOUO FDQ OHQRBIOKV¥HSERERUMR Q H
HVWDEOLVK ZRPHQV DUP\ FRUSV DQG DXW KWRKH U HQORWMWNPLHRDNVVWDWHPHQW RI 7KH 1
DQG DSSRLQWPHQW ZRPHQ OHQRSDXVH 6RFQRISMDXVH sgqss sz xwx xzu C
xODUWLQ 5 *HQHUDO 5HPHPEHUYV +HU p'LIIHUH@WY 000Dy gPiyqgsgsy
$FFHVVHG 1RYHPEHU u sq@SUKRWW S qrEzZzZsq+DUSHU -& 3KLOOLSY 6D%RNV@DONBDBDGR J4
gs st rttzwwxwx JHQHUDO UHPHPEHUV KHU GDGKOHNJMVKQDQ 6 HW DO $Q RQOLQH VX
PLOLWDU\ GD\V ZRPHQ WR GHWHUPLQH WKHLU DWWLWXGH
y3DZO\N 2 )RU 'HRPBONWUH 'LVFKDUJIJHG IURP PHQRSDXRPHYQ FHDOWK sqgss ry rxuvvqvxssrr
OLOLWDU\ IRU AIRZIDDDERPIINHYUV: WR 5HVWRGRL rqg rrxx rxuvvqvxssrrqwyzgq
7KHLU %YHQHILWY $FFHVVHG 1RYHPEHU usrs®@MXPDK 5 3KLOOLSV 6 +DUSHU -& $Q R
KWWSV PAZZL WRR\GDLO\ QHZV sqsr qu gz GHFFDVBMHR/HQRSDXVDO ZRPHQ WR GHWHUPLQH
ZRPHQ ZHUH GLVFKDUJHG PLOLWDU\ SUHJQVD@QFX QHRZIJEDZIPDKHWPHQRSDXVH 3RVW 5HSES
ZDQWYV UHVWRUH WKHLU EHQHILWY KWPO sqst sz wx yu GRL rq rrxx sgvttwzrstrrowwvut
z TUXPDQ + ([HFXWLYH 2UGHU rqsuq 5HJXO9DWOPQPW *RY.HQQPLQBHUYLQJ WKURXJK WKH
WKH 6HSDUDWLRQ IURP WKRPHHQ $HUH IRQ X HOPSHWULG QFHY RI ZRPHQ LQ WKH 8. $UPHG )
WKH 5HIXODIDS0OBPBULQH &RUSV RU $LU )RUBHst$rSwrL Qvsz GRL rq rqrw M PDWXULWDYV |

rzvr $FFHVVHG 1RYHPEHU u sqsv st -DQYULQ 0 %URZQ $ .RYWRIREZ @KD/LOOHN VP D (
KWWSV WUXPDQAREUOUEUDU\ HIHFXWLYH . 6DQFKH] 0 /LHEHUPDQ /DZU\ TKIRRRHKOP|
RUGHUV rgsuq HIHFXWLYH RUGHU rqsuq H[SHULHQFHV RI PLG OLIH DFWLYH GXW\ V

rqOLOLWDU\ 2QH 6RXUFH sqst '"HPRJUDSKLFV WURDWHRHRWVIKRH PHQRSDXVDO \BWPHBSWRPVH
OLOLWDU\ &RPRIXQLWRFHVVHG 1RYHPEHU u B9 sOHQRSDXVH 6RFLHW\ OHHWLQJ sgqsv 2U
KWWSV GHPRJUDSKLFV PLOLWDU\RQHVRXUFH PLO ZRPHQ LQ WKH
PLOLWDU\ GHPRJUDSKLFV
rr * RYHUQPHQWDO $FFRXQWDELOLW\ 2IILFH )HPDOH DFWLYH GXW\
SHUVRQQHO JXLGDQFH DQG SODQV QHHGHG IRU UHFUXLWPHQW DQG
UHWHQWLRQ HIIRUWY $FFHVVHG 1RYHPEHU u sqsv
KWWSV JID&AZ JRY DVVHWY JDR sq wr SGI
rs. DWRQ -* *UD\ .( *HUEHU 05 +®PREVAJWRQ /%
:HLWODXI -®& VRWRDMR W VIPSWRPYV DQG TXDOLW\ RI OLIH
DPRQBWHUDQ DRPE®HWIRIXY SRVWPHQRSDXVDO ZRPHQ
*HURQWRORJLVW sqrw vw 6ugq+x6vt GRL
rq rqzt JHURQW JQYrqu
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([ DP LQLQJ 3 UHODWOS.DH
$ FFHW\R 3 UHYHOWB HYHLH

oM &RP SOFDARQV

6 "/"0 200"))

0 DVMUQDORXWRP HV

) RUP RIHWDQ DGHDGH WH8 QWG 6\ 8 6

KDV KDG WH KLJIKHWAP DM QDOP ROV DM R
DQ KUK LOARP HQDWRQ ) LIXWHr "° ,Q sgst

WHS8 6 P DMOQDOP RUEQN DM ZDV rww SHJ
rqgq qqq P RMHY ZKIKK IV QHDUWD ¥ IFHWHr g
SHJ rqq qqq RYHDODP RUEQN WIDMV DQG RYHJ
WUHW H/WHvrv SHirqqqqqg WQAIH St

rry DYHDIHP ROUEQN DM DVRRP SDUHS DRRW
VHYHDO KUK IOARPH SHHU QDARQV @N\H WH

8 QWG. LQIGRP DQG&DQDED™

0 RAWP DMODOGDMV IQ WH 8 6 yq DU
SUHYHQEE®! FDXVHG B\ FRP SOFDARQV R @ERU
DG GHIYHY  WDADLH QRADGHTXDMO P DQDIHG"
7KH&HIMY IRU' IMDVH &RQARODQG 3 LHYHOWRQ
& & PUHDMG DFRP SRUMP HAE FDOBG \VHYHH
PDMOIO PREGW 600 R

"YHH  FRP SOFDARYY  GXUQJ

MHY DGPLDMRQ WDN DH

WADMG  ZIW P DM.QDO

QBN HLIXHS " 600 LV

PDD GHIOHG B\ WH & & DV

QH SHAMG R\WRPHV R @ERU

G GHIHY WDWADQ WHXAOVIQ

IQULFDQW WKRIWW RU &QJ WP

DO FROVHTXHORHY ¥, QAFDRY/

IRUG0 0 RYHUDS Z W P RMR

WH FRP P RQ FROQMEX\RY/ \R

P DM.QDOP ROV + \IXFK DV

FOWERDWX@QU  FROGWRYV

DP QRAF IIGHP ERDP DG

DQH VW KHRPLIO L F DMW KR QR/O L J RWKLHD .
LPSRUWRIBBES DWQRXWHRP([SHUWYV
K D YUH | H UWRICGW H P R D) @/ D MINVRHLRS
WKHFHEHDUWE00 PRUARPRQPRUH
SUHY D Q@M V X OO0 Q UH PG D AMR/
KHD ®WKEHOOEHLIDPQ\S R HORWH V X Q W
PDWHUQDO PRUWDOLW\

&KDUDFWHULVWLMPDYHHBWDQKHD
7KH$PHULFRROOHMIH2EVWHWLQEV
*\QHFROR&2R* GHILYRV¥DDEW UXFW X
GHWHUP LRI DVMEWKQ F O X BKLLQ/W R U L|
VRFLDPROLWLFE@PRQRPREFRDQRI
ZKLAKUBRRWBUD FLY® GQ H T X DADK DWW
VKDSWKHHODWLROWERHSQY LURQP H(
FRQGLWDRGVQGLYLBKDOWRKHVH
GLIIHURFWIREY WU X FENWBO P LRID Q
KHDQWED6EWM ULVAHDQLWKWLMVRU
600 L\D RWKWD PR H'Y HEIU H J QDRPD Q
LQVKSH6 600 GLVSURSRUWIIR QKRN 6
XQGHURWRY HY\HD DW H®M™V K RAKR
DURIQRQKLWUHD FHLV SDBWK Q LFR @/ \
8 6QDWLYQWQPDUULRFGBWHUPLQEL
ZKLFKDYBOBPHH®KRZQR/LIJQLILFDC
LQFUH®OMH ULVNY $GGLWLRQRDIDY
HGXFDWORYB®ZHQF R KD UWQLROWM
KDYL®ULY RMWMQW K X U DOQLVHL.QJ DU JH
PHWUR S R@LRQDPH W U RESHRIOA WD Q J
KLIKHDWHGHSULYDRWGRRUPHGLFDO
XQGHUVB UMBXF UHWWHGRN00 "™
&OLQIADDFWRUWFOXBLRHUWHQV
GLVRUGHUV G L DERHHWD QR KH\DIOAM
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GQVRUEHY DQG VXEWBQRHX\H £ LOPUHDHWH UM
R GHYHBSLQI 60 0 DAGHIYHY DQGKDVLQJ P RU
FRP REIGWHY  IXUMHJ LQRUDHY  UMN' 722
2EMMME UW IDPRY + PXGS®! SUR
SUHIQDQAHY GHIYHY P HMRG SUHIQDQR  Z LW
P XGOAMSGV DQG SUIHDEOADH+ DOR P SCRAGO 0
LL\NTSFVI’W

3 UHQDVIDOFDUH

' UHY R DGYHUH P DMQDO RX\WRP HY DU
P XOMDFHMS EXVWRQH FRP P RQDDW DP RQJ WH
RXWARP HV/ LY UHEXFHG DFFHWW VR SUHQDEICKHDOK,

FDLH'sY 7KLY SURVIGHV WH RSSRUMQW IRU D
SUHYHIAYH VROMRQ MOQFH DFRHW R KLIK TXDOW
SUHIDEOFDWH ILRP HDUW® SUHIQDQR. RSWP L] HY
RXVWRP HVIRUERW P RAHJDQG LQ DOV

SUIHDAEO HOH RJ KHDOWFOWH UHHYHS GXUQJ
SHHQ@ORA 1IRP KHDOMFDUH SWIRYIGHY IREXAMHG RQ

RSWP 1] 1QJ KHDOM IRU ERM P RKHJ DQG ECR

WURXIKRXWSUHIQDR. 1V WH P RWIHTXHQ®
XVHS KHDOMFDH VHYEH 1Q WH 8 65 . H
IFDMUH R SUHODEROFDUH LQFOGH 1 FROAQXRXY
UMN DAVHRP HOADQG LGHOWILFDARD s FRRUELCDMG
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FOWH IRU WH SUHYHOWRQ DQG P DQDIHP HQWR
SIHQDR IHDMGRURR P REEIGAMDH t - KHDOM
SURP RARQ DQG HEXFDARQ DQG u S FKRVRADD
VXSSRUNIURP  SUH SUHIQDCR. LOWR WH SRWSDIMP

SHIRG™ $&2* UFRPPHXGY WDW SUHIQDOW
ZRP HQ WSIFD® EHILQ SUHIDEOFDUH 1Q WH LUV
WP HWMU IGD® B\ rq ZHAW R JHWDARD WHD
LHMUD HYHY U Z HNWVXQWOsy Z HH\WV WHQ HYHY s

ZHAV XDt w ZHAN WHD HYHY ZHN XQWo
GHIYHY *° 7 KLY WRIQGEDLG VAKHEX®! KDV XQGHIRQH
QMBI FKDQIH MQAH W HAMEEQKP HOMLQ r zt g

| HN ILHTXHQWRU P RH [IHTXHOWYIMW P D EH
UHRP P HOGHG GBHQAQI XSRQ LOAMGXDO UM
ICARY \XAK DV Z KHKMHJRUGQRWIMLY LV D Z RP DQW
ILOAMBUHI QDGR

7KH . RMBKXAN $GHTXDR R 3WHQDWO &DWH
, Q& DWHWHY SUHQDWO FOUH WILRXIK r - WH
LQWDARQ R VHMR  Z KHQ SIHQDWOFDUH EHIDQ
QO WH FRXUH R SLHHQDQR DQG s \HMARHV
WHHYHG KRZ P DQ SUIHODWCOFDIH MW RYHUWH
FRXUHR SUIHIQDOR  DQG SIRYIGHV DVRRHEDWHS
RQ WH SIRSRIARQ R DRMDO YHIXV H SHAMG
YMW DAFRGEQ) W WH WSIHO $&2*

UHRP P HQGHG VIKHGX®F + RZ HYHJ WL VARUQJ
VWP Z 1@ XQGHHMP DM WH DGHIXDR R

SUHDWOADHIRUKLIK UMN P RIHY/ DV WY EDVHG
XSRQ WHRPPHXGDARYY IRU D GZ UW

XOFRP SOFAOWMG SLHIQDOR DG GRHY QRADHRXQW
IRU PDMOQDO UW IDARVAY @ KIBI zy R

ELUMIQ) Z RP HQ LOWDMS IHIX@U SIHQDWOFDH
DMRP H SROMGXUQ] SIHIQDOR  LQ sgrw RO
xvw R WH UHHYHG DGHIXDM SUHQDWORDUH
RU KLIKHJ EDVHG RQ WHU . RIMBKXAN $ GHIXDR

R 3UHDECRDH, QGH VR Y

) RURQJ RUGHD) LQJ) SIHIDBGFDIHKDVEHHR IRXQG
VR EHP RHFRP P RQ TP RQJ ZRP HQ Z W FHIIIQ
GPRIUSKE FKOLAMIMARY HJ  QRQ: KUM
WDAH + L\SDQIF HKQEAW BZ HJ HXFDARQDOGMHD
\ RXQIHJ DJH RU SXEQE LQXWDQRH  FIQIFDOUMN
ICARRY HJ P RHSUHAH KHIM EFKDYRY

HJ XQOMIGHGRUP P HSSUHIQDQR QRIRIE

DFLIGQWEMHRBHGXULRUBDQFDQG
DFFHWHEDUKHVXHVIODHND UHJXOD
PHGLFDOURYLGHNMUDQV SR UWDNG R
FKLOGFDKHVIHQ G L\QXINI MWD AF R/
KHDOW IOLINMMYH P PLWQRIP GYHURHL D C
DQBWUXF®WEW B 0P IRQKDHDNMONDKE HD
NH\ EDUULHU WR UHFHLSW RI DGF

(PHUJHQF\ GHSDUWPHQW XVH GXlL
SUHJQDQF\
'KH@UHQBWWKQDGHTRUIDWH FHV VL
ZRPHQURRUBLNM®RVXUWRPHUJHQF
GHSDUWPROQMDWEBXULSUHJIQEECF\
(PHUJHQ@HSDUWPRPHIBWULRUHJIQDQF
V W HIRAR PD SIME D W [HHGWF D RAR R B WWR/
WLPHSUHY HQWHIWYYHIFGDVQRQHPHU JH
VHWWHRWRK KL RXEHEQ FRP S DL\ H
DGHTXDPUWHQ PWDR WPD\LQGL XIWHW
FOLQLFRO SV\FKRVRFQRBOXY'
YXUWKHUIRRKHBIJIHEHS D UWPHIQW LQJ
SUHJQDWFAD U ROMKINH DMRQ@ V HK DV
EHH® XQGRQFUHDWIRBO0 DQBWKHU
DGYHRNMWH D@EBQ | DKHWD RWW FRP HV
“$GGLWLR@BOONIHSDUWPDHIPH Q G V
WRH X FR R UHH[ S H Q WLKYBNQXTHY H UBPR YW
RIFDURBRPSDUPEQG L W QRIQWRDNV H
RWXWSDWHW@WIINVUHIRQHHVWLJID
HPHUJHGHASDUWRWIBWULSUHJIQDQF
PD\OHMERPSURRN® FRPEBGHFUHDV|
KHD GW KFHR V WHW S LWVKHLLVH V H DRUQAKK L V
WRSLF UHPDLQV OLPLWHG

OLOLWDU\ UHOHYDQFH

1HD WKD\BI75,&$5EHQHILFDRDHRMNQ
DQGSSUR[LPIWHQELUWRK¥OFEURV\
W KGHL O L WHBID\OBVKW H(P+ 6 H D R DU
75,&$5(LVWKHSDUWPRIOWU '2 :
KHDOWHQHIZWLFKURY LGHN OWKF|
FRYHUDNMRDFWLYH GHNWYLEHPEHUYV
$'60V UHWL WKMY L YORUSY K HHOL JLEC
IDPLPN P E HUWS$ W K LRI K HELHU \R R X U
DW KivPLOLVKRUY'S L SWDFOWQGQ SDW L H
FDUH ts LG WKMQO& URXJKO\ ug R

<
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KRSLMEQ DARQV DIH IRUP DIMLQW DQG QHRQDWEO
FDUH ™Y 0 DMUOQDO KHDON DQG  RXWRP HY
DP RQJ ERW DPAYH GXW DQG EHQHLADY ZRP HD
DIHNH IDFHV R P LMY KHDOMFDUH UHTXLUQ)
GHAFDMG DMQARQ

&XUUHQWI DSV
/ DFN RI QDWRQDO FLYLADQ DQG P LOVDU
VSHFELILF HYLGHQFH / L@ GDV LV DYDLDE®! RQ
XSCDMS SIHDBOAH R 60 0 LQ WH 8 6 MQFH
sgrv. \R QR WGAH/ KDYH LOFRSRIDMG WH
&29," rz WP HSHIRG ZKIFK JUDM LP SDAMG
DFFHW VR FDUH 1RU HYHY RQH LQ WH 8 612" 1R
GDMRQ60 0 SUHYDBIAH CALIRW WH HOALHO + 6
+ LOFOAQI DIGHIYHIHY LQ ERW WH GLHAADQG
SUYDM VHRARUFDUH VHMQIV+ H IMVIRUDQ. WP H
SHIRG 6P LW QR WXG KDV H DP LOHS WH
DWRADARQ EHE HHQ HP HUHOR  GHSDUR HOWKVH
DQG60 0 LQ HWHUD QDARQDOAYLADQ GCDMHARU
LOWHO + 6 &XUHINZ RINLYEHQI FRQGXPAMG E\
7HHD 5 XWHDXQGHU' U ( P LO 5 LFRWD DAB 68
VRW \R | LOMHHIDSV

(P HUOHQR GHSDWP HQWXVH DV D SUR[\

P HDVXUH | RUDFFHW VR SUHQDVIDOFDUH 0 RW
VWYGEHY H OP LlQLQ) DFRHW VR SUHQDWOFDUH X\H
\XUYH VR P HDVXUH LOMDARQ DQG [LHTXHR R

SUHDEOFDIH Z KIFK RIWQ @AN WJRURXY FQQLFDO
RXVWRP HY LQIRLP DARQ DQG (RQIMGE.QDOI RIRZ

XS R SDUAHASDQV $FRHW VR SUHDREO FDUH
U-P DLQV G LEX@WR P HDVXUH XMQI GD VRXUAHY
@\HHBPARQLE KHDOM UHFRUGV DQG DGP LQMVADAYH
FIaQ) GDB GXH VR JWRXSIQ) R HFRXQMY/

PONQJ \SHAILF SUHODEO YIMW WP LQJ  DQG
ILHTXHOR  GUILEXOV VR P HDUWWH (P HUHR

GHSDUR HOAXVH GXUQ) SUHIQDQR. FRX@ DRADV
DQ LQGULHAASLR \ P HDVXUH IRU@AN R DFFHW \R
DGHTXDM KHDOM. FDUH LO WH SUHODEOSHIRG \WDW
VP RHHM® GHLOHS DOG H DP LOHG Z IWLQ WH

ARALH R HPRAARQF KHDOM UHRUWG ELAaX)]
ARGV

([DPLQLQUPHUJHQFRRPXVHGXULQJ
SUHJQDIFEWHIIHR®W600 FRX®GIHU
SRWH @MW IUDEWRYQWH U YW @RMARRYY H
D F F WWRD UAD W H R VG RP € BD FIR V W V
IRERWKKSH6 FLY L GHD@ W ¥ RDUBHO G
WKG+6 &RQWUDWKWILWODWLBPR&LS
WKH6 JHQHER®X O IVDIERAZRY H U YEH G
WKG+6 ZLWEHQHIHLTWD WLRDLYHUV
KHDOWKRDHBPDRSHF LI IRA DHOIGOW L J K \
L Q WYRHH[ W HADRK L FLKQ V X U B R ¥ H ULDFWM V
DV EDUUWBR VLW DYWH IRXD\CF R BM V
LQVXUDRQWHKPDL®YHQWKUR XKK FK
FLWL]RIQWKS 6 DFF HR/ND O W KFRIUW
LQYDOXDEQWHRWIRSRODRGPSURYH
WKH KHDOWK RI WKH SXEOLF

) LOD@ P DVUQDO
KHDQOKFDUH DQG RX\VFRP HV

KDYHZ LGHVSUHDG H | HFW +
QRWNKVRQ VIKH ELLVKLOQJ
Z RP DQ EXVWKH.U LOI DQWV
WHUIDP LO HJ SDWQHU
RWHUFKLAGEUHQ  VIKHLU @UWI HU
IDP LO W WWP HJ VKHU
SDUHOW VIEQQJV DQG ViKH
FRP P XQUWW HJ FR
Z RUINHWV QHLI KERW/
|UHOGV RI Z KLFK \H\ DUHD
SDUW, Q VKRUWP DWAUQDO
KHDQK LV SXEQF KHDQK
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rq$PHULFDQ &ROOHJH RI 2EVWHWULFV *\QH
, 21 1% 21% / $GGUHVVLQJ 6RFLDO DQG 6WUXFWXUDO 'H
N 200")) U &0 % & 1" &+ 'HOLYHU\ RI 5SHSURGXFWLYH +HDOWK &DUH
2 )& " )1% &+ 194 L RS | A 6WDWHPHQW 1R rr 2EVWHW *\QHFRO SQgsStL
/"3"+1&3"  "1& &" + & 01 1&01& 0 1 GRL rq rqzx $2* qgqqqqqqqqqqvxsr
196 +8#,/*"1 /38 "0 +83"/0&16 . # 1% rr &UHDQJID $$ %DWHPDQ %7 .XNOLQD (9 &D
" y1% &+ "0 4% )0, 4./(0 0 DQG HWKQLF GLVSDULWLHV LQ VHYHUH PD
"0" / % 00, & 1" 1 1% "4/ 6 1 DQDO\VLV sg®¥F s@EgyVWHW *$QHIFRr@ v utv H
(0,+ 2+ 1& + #,/ 1% 13 + "*"+1 % utv Hy GRL rq rqgrw M DMRJ sqrt rr gtz
&&L /6 "1& &"T 1 4,/(U 0% 2//"+1)€ rs. UDPHU 05 /DEJROG . =HUWXFKH $' HW D
02__’/10 19 ,+0'/1&2* #1/ " )lg ORUELGLW\ LQ *HRUJLO[HGS&@ZHL‘$S}[SWI’ Vv SAAY%
"/3& "0 0" / w00 -/,'" 1 ,+ "1) swx GRL rq rqzx POU qqqqqqqqqqqqryrz
) %) =" /2 &0,/1"/0U #, 201 4 rt HRQDUG 6% 0DLQ (. /\HOO '- HW DO 2EV
DHINI 0L 41 &+S  + &/ 3&+S I VFRUHV DQG GLVSDULWLHV LQ VHYHUH PD
9@)!1/"+ /.00 1% &&L /6 " )1% 601"*T PDUJLQDOL]JHEP JURBKMWHW *\QHFRO 0)0
"/ 18&00"/1 1& + #, 20"0 ,+ "5 *&+&+$ 1% sgss us rqgvtg GRL rq rqrw M DMRJPI sqsr
vggn 1 g "00 1, /" b "0-" &))€ ru7LSUH 0 %RODML % %ODQFKDUG & HW DO
Wk gU e B IM. 1% 41 20" 12/&+$ -/ "+ + 6 F 1HLJKERUKRRG 6RFLRHFRQRPLF 'LVDGYDQ
o 0"3Y/" * 1"+ ) %L/ &&le & 19 ODWHUQDO ORUELGLW)\ DQG(WKWHUQDO OR!
&38) & + +1 *&) &L /6a #H&) & 1"! -/"$+ +1 sgss ts u szt tqu GRL rq ryywv HG ts u szt
S 02) 1& +OW %/ * &+ 1380,/ &0 /T *&)€ rv#%ODFN &0 9HVFR .. OHKWD 9 2KPDQ 6WUL
&, 11 T 6FKQHLGHU ' ,QFLGHQFH RI 6HYHUH ODWH
'"HOLYHU\ +RVSLWDOL]J]DWLRQ LQ 8 6 &RPP]I
OHGLFDLG 3RSXOMPWDRROMIBQIEKLr r zr zz
11" +1V 40 20" &+ 1% #,/*2) 1& + GRL rq rqyz MZK sqsq yvvw
"1 &1&+S L # 1%RO0 -&" T rw/XJRZQ && $GDPV &( *HRUJH .( ORRUH -( ¢
YWHWZHHQ &RPRUELGLWLHY DQG 6REMWH W |
*\QHFRs@sq rtw v yzs zqr
GRL rg rgzx $2* qqqggqgqgggQqQqquqvx
rxXWWWRZQ && $GDPV &( *HRUJH .( ORRUH -( (
5HIHUHQFHV &RQGLWLRQV ,QFUHDVH 6HYHUH ODWHUQD
r*XQMb 0 = *XPDV ( ' ODVLWKD 5 =HSK§plQerhv& Q¥LIKMYLRQ <HDUO\ ,Q 7KH 8Q
LQWR WKRBWHUQDO PRUWDOLW\ FULVLV DQW%%Q\R‘WLB@\D&WDOL]DWLRQ FRVW OH
FRPSDULVRQ sgqsu GRL rq swqzz &7+1 67XV ppWwHUQDO PRUELGLW\ DVVRFLDWHG ZLWK
s: RUOG +HDOWK 2UJDQL]DWLRQ ODWHUQDO %@Wﬁ%H@@WROﬁEDﬁgﬁﬁﬂm@ﬁq rVvXv rvyu
2EVHUYDWRU\ H[SORUH D ZRUOG RI KHDOWKG@QW&) rtxx KOWKDII sqsr qgqxvz
t: RUOG +HDOWK 2UJDQL]JDWLRQ :+2 UHFRPP})-L@@@WQR:Q}{ 6Q@@WQDW|@|QQ 4 HW DO 6X
FDUH IRU D SRVLWLYH SUHJQDQF\ H[SHULHQI_Dl'(bG ULVN Rl VHYHUH PDWHUQDO PRUELGL
u+LOO [/ 5DR % $UWLJD 6 5DFLDO GLVSD%bV}thI—k‘ﬁ(bQHFSEHVb}d;UQQQqI%Qv@rqystw
LQIDQW KHDOWK FXUUHQW VWDWXV DG HIIBHWYqWEQr\pCMGQU)(yD\&K@ﬂS)S)qsq rqystw
2FWREHU sqgsu rz6LPHRQH 50 5HHIKXLV - -DPLHVRQ '- HW
vV&HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYH§M§\ND@HIQM\b@‘hdm\2'Ft'#HQ ZLWK SUH
PDWHUQDO PRUELGLW\ 600 ODWHUQDO ,Ql&@\@dmw rj_/DQ/PQRQDO %BLUWK 'HIHEWV
sqsu sqrr 3UHY OHG sqgss rwu rgxsxs
W&HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYH@NVLLR@I’QQIWYI\Wqu'?—l[éwé'hlégqﬁ)xsxs
PRUELGADWHUQDO ,QIDQW +HDOWK rv 0D\ §§8RYHUQPHQW $FFRXQWDELOLW\ 2I1ILFH *$2
Xx'HFOHUFT (  =HSK\ULQ / 6HYHUH PDWHUQDQ/RAELELRWY\FRQWMEHNDQG 'LVSDULWLHV 3¢t
8QLWHG 6WDWHYV D SULPHU sqO+xWBRL rqg SVQ%Z@G@FﬁtF 86 *RYHUQPHQW $FFRXQWDEL
y3HWHUVHQ (( 'DYLV 1/ *RRGPDQ ' HW DO SRRLHPEOVIWEKREBDR JRY DVVHWYV JDR st rqvyx
'LVSDULWLHYV LQ 3UHJQDQF\ 5 HODWHG HD\é/leu@@@Vgthgfb\%@WHNxmgg( +RQJ 3/ ,QLWL
sqrw 00:5 ORUE ORUWDO :NO\ 5HS sqrz wy tv gdWsswavpuoVv 6WDW3IHDUOYV 3XEOLVKLQJ
GRL rq rvvyv PPZU PPwytvDt KWWS ZZZ QFEL QOP QLK JRY ERRNV 1%.v
Z)LQN '$ .LOGD\ " &DR = HW DO 7UHQGV LQsGR¥WHRRPOWIRYHNRBLWWXYD QG 1HZERUQ 3
6HYHUH ODWHUQDO ORUELGLW\ 'XULQJ HOLY&'IQI*’FSWWW#GQQ 2JEVWHWULF 3UDEWLFEFH *X
+RVSLWDOL]DWLRQV LQ WKH 8QLIWHAKBWDWHV s8W\WVRFNIS. 3DSLOH /$ ODFRQHV *$ H

2SHQ sqgstw w Hstrxwur RlI 3BHGLDWULFV sqgrx GRL rg rvus zxyrwrqq:
GRL rg rgqgr MDPDQHWZRUNRSHQ sqgst rxwur

>
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st $&2* &RPPLWWHH RQ &OLQLFDO &RQVHQVXW 6EERWOAMOIG-$- 7DIMRYHGDLGHU $+ 3UDF
BUHQDWDO &DUH 'HOLYHU\ IRU 3UHJQDQW , Q®WD GXMNOVN 03 &AWL\ QHHFDOW K 6\VWHP 7U
&RQVHQVXVZENRWHW *\QdsFVRriv v vwvVv VXX 6XUJ sqgry rvt x wxz GRL rq rqgr MDPDV XU
GRL rq rqzx $2* ggggqqqQqqqqqqgvyyz tw)UDNHV 0' *UXEHU - -XVWLF] 7 3XEOLF D
su. RWHOFKXFN O 2YHUYLHZ RI $GHTXDF\ RI 3BW@PWDPH&DHKH 8WQOW DBV (HRRBRO W (K B QV 3/RI®
,QGH[ 3XEOLVKHG RQOLQH 6HSWHPEHU rzzu sgst rv u tx xu GRL rgq rsvx SRO sqsrqwsv
KWWSV ZZZ PFKOLEUDU\ RUJ GDWDEDVHVitx68RY&3J W BQMUSEFHRZBQ W D E LKIIHVQ WV 2l HLHFBIO Wik
$3&8,QGH[ SGI '2' 6KRXOG 5SHHYDOXDWH ODUNHW 5HVWU X
sv2VWHUPDQ O0-. ODUWLQ -$ 7LPLQJ DQG $GHTXDIFD WP BI@QMQPD/FDO L Wi RODHDQYPHPRAIW W FF R X (
&DUH LQ WKH 8QLWHOWW DWMDO sgwWwdbW 5HS &HOQWHLVS$2 sqst KWWSV ZZZ JDR JRY D\
&RQWURO 3UHY 1DWO &HQW +HDOWK 6WDW 1M@mWwWwunOIS\ DO 6WDW 6\VW
sgry wx t r ru ty 2IILFH RI WKH 6HFUHWDWMH BRQ DHO HDEMH , Q | D (
SWSNSRYL (( &DUWHU 7 .DQJRYL 6 6ULQLYDV 6.DVWHWY QQWWKI) 060 DWW BPrzHDOWK 6\VWHP
3. OHGLFDLG PHPEHU SHUVSHFWLYHV RQ LQ®&RYWSVNLRKQHIDE WK HRALOWIDHI HHDHUIFH & HQW H L
GHOLYHU\ $ FDOO WR DFWLRQ IURP SUHJQDQMVIHRROQH KXW EQlz XQ VEKFHERIMHG RQ 5DW L
FDUHHDOWKB®34JgHy u rqquvw $PRQJ OHPEHUV RI WKH $UPHG )RUFHV
GRL rq rqrw M KMGVL sqsqg rqquvw tz. RHKOPRRV 73 .RURQD %DLOH\ - -DQYUL(
sx. LOIR\OH .$ 9UHHV 5 5DNHU &% ODWWHVRQ 66 KOQRIQEUHUHQWKIHQBEROODERUDWLYH UHVH
XUJHQW HPHUJHQF\ GHSDUWPHQW XVH GXULQDWBWEBHQNMRES PPWZHHQ WKH 8QLWHG 6W
REVHUYDWL R@PD-O2¥WWEW *$QitkF&®& s ryr Hr 8 6 OLOLWDU\ +HDOWK 6\VWHP GXULQJ Wt
ryr Hx GRL rqg rgrw M DMRJ sqrw rq qrt +HDOWK 5HV 3RQIsB\s@\VWyr GRL rqgq rryw Vr
SsyOHKWD 3. &DUWHU 7 9LQR\D & .DQJRYL 6 64@dyyNYIDV 6.
8QGHUVWDQGLQJ +LJK S8WLOL]DWLRQ RI 8QWPKROQX®RHGWDWYH 10Q BUHKKPIDROWs %HUJPDQ
'RPHQ RI /RZ 6RFLRHFROQRFPPHE V6 WHDDNOWK ,VVXEDOVWLHQW LQLWLDWHG GHOD\V LQ PHGLFD
sgrx sx u uur uuy GRL rq rgrw M ZKL sqrx qr q§PQGHPHBOWK $I1dgBFK v T[DGqgvx
sz' HFOHUFT (5 /LX &/ &DEUDO +- $PXWDK 2QX3\WRLIK® rfjztLRIBVFKO T[DGqgvXx
OHKWD 3. (PHUJHQF\ &DUH 8VH 'XULQJ 3UHWIQ RY\G QKEDOMYKHBHIDQL]DWLRQ :+2 O0DW
ODWHUQDO ORMOEBBLGHWIZX 2SHQu x rq Hsutzztz rqq qqqg OLYH ELUWKYV 'DWD *+2 ,QGLFL
GRL rg rgqr MDPDQHWZRUNRSHQ sqsu tzztz -XO\ rv sqgsv
tqODWHQFKXN %$ 5RV\FKXN 5- 5RZH %+ HW DIOWWSMJIHEQ@E\ZKR LQW GDWD JKR GDWD LQ
'"HSDUWPHQW 9LVLWYV "$QLR IPHIUHIOBD® F\ GHWDLOV *+2 PDWHUQDO PRUWDOLW\ UDW
sqst yr s rzx sqy GRL rqg rqrw M DQQHPHUJPHGEL4OWEK e zqsr
tr 6DEORDN 7 <HH /0 )HLQJODVV - $QWHSDUWSXRUPKMUIHREWK 2UJDQL]DWLRQ :+2 O0ODW|
'"HSDUWPHQW 8VH DQG $VVRFLDWLRQV ZLWK 0gWiHld QCOLY D @ GUIMAIRN DYWODAMOD  *+2 QG LFLE
2XWFRPHV LQ D /DUJH +RWPSIQOVDEHB\WYWHKIBHS /LVW sgqsv $FFHVVHG -XO\ rw sqgsv
sqst ur vws vxq GRL rg rqyz ZKU sqgst gqgxs KWWSV Z7Z7Z ZKR LQW GDWD JKR GDWD LQ
ts3UHLNVDLWLY & 6D[HQD 0 =KDQJ - +tHQNHOGHWODHOUVOHRPIDWHGBQDO PRUWDOLW\ UDW
&KDUDFWHULVWLFV RI (PHUJHQF\ '"HSDUWPH GWUMNKYVWY E\ 3SUHIJQDQW
3HRSOH $Q $QDO\VLV RI D 1DWLRQDO (PHUJHQF\ '"HSDUWPHQW 6DPSOH
sqrg+xsqgsq HVW - (PHUJ OHG sqsu svt utw uut
GRL rqg vyrr ZHVWMHP wquwr
tt 2IILFH Rl WKH $VVLVWDQW 6HFUHWDU\ IRU 30DQQLQJ DQG (YDOXDWLRQ
$63( 7UHQGV LQ WKH 8WLOL]DWLRQ RI (PHUJHQF\ '"HSDUWPHQW
6HUYLFHV sqqgqz sqry 8 6 'HSDUWPHQW RI +tHDOWK DQG +XPDQ
6HUYLFHV sqsr KWWSV DVSH KKV JRY SGI UHSRUW XWLOL]DWLRQ
HPHUJHQF\ GHSDUWPHQW VHUYLFHV
tu'HIHQVH +HDOWK $JHQF\ '+$ (YDOXDWLRQ RI WKH 75,&%$5(
SURJUDP )LVFDO <HDU sqsu 5HSRUW 3XEOLVKHG RQOLQH sqgsu
KWWSV ZzZ7ZZ KHDOWK PLO 5HIHUHQFH
&HQWHU 5HSRUWYV sqgst qz gx $QQXDO (YDOXDWLRQ RI 75,&$%$5(

; ?
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S$OKH: RUGYVD6WIH
7KH&UMD® RBIR H) s

1Q5 HIXOWY 7 BN D) LG

6 "$ + 0*200"+

,IDS U R WSHULRG IXW/\M H Q [5G{H) | R U PRI F A K H WHKRHJ HZL V S O DVAMHB/ CRPIHU N 1B QG
PDVVNYWSIHR G X FWUW B QV DO MW\ IRIYW WKBIF W R UMQV KHUR GRVLWLRERWOR Z
W KSHU H FR.Y PH @WWAHX U WLILORL V. Bi6Y HU W KHU R FXHYKHVBR RSH UWRD Q FHY
KX P DFEH E® L O GIUGRW HD QW V H @WIGDU R WHLGEW K IFD XWDHQ G UR P RGMW HD V
KLIJKFRQW UROFOREBMWPKRYLRBWRQ® SURJUHVYHRIM \RKAHD L Q VIlBHV WU L F
SURSOQNVKBSWOD\QWKERQWW[WD QVOIRWM\RQLQWHQ YV @ DWW R BWH, RN K H
LQLWLDWEKmRGHQRQAP EHUK D WW/NKHOHDNGDIBIQDJIJHWHTXLIRHKFGI ®E DO W
SDFFRUNVKHQWNVNBKRD Q& HUYIHWWVKHD QGBXQFWD R BV V H Q RRWBWK R& RR
SULPWWH OLPLMEBRURWHRWKHVILW SODQQHG
"\VUHJXO DSWHRGY WMLAQWKHKDVEHHQ
LPSOLFDWBGKXPDGLVHDIVMHNVOXG)IRUWKNVKRIEHJILE,)sPXVW®WHLQLW YV
FDQAHUGHXURGHJHGHWRWINY B\ 3DFW DYQHX Q F W LVRADDARIH FRKF F XAKWH Q
XQGHUVWPORZHQILWWRBBHDAHFDQ H,)+ ERX QA G QH FDU WNGRIDY 7 3
EHWWMHEH U VWIKDHRVGIL QERDR G L WIKRIQ B Q GV KIHQ L WPIHDAOK L R @VIK@AM D U BVRIQQ R
F UL WILLFUDVOW HUSH T X LRIRHWM/IXQD GR]JHQD FL G H T X L IIRHES0OSOU R WAQQV K HHY, 1) ¥
HXNDU\WWDBVQRQWWR QDIFFMWRRRU,YV *73 LQLWDBEWRM51$LIKWQRIH,)s
LQF O XW KNV H QW)IsDIOH VBIF WIREIW *7 3 D W KGIH IVGV DRIBIQ D JWHHIV S R QI\RLLE O
VWDPBQDIJHWRDVVHPB\KHY L ER VR PDKBIH D& W RUKIHY L VP IHIWOKLL@R KD Q &/ K H
PDFKLQRWAKAHD \DV GUHB HDBLNWKKHF X HM T X WRVG MRS HQDEWK W RAH
VKRZWRB QX &6 U Ll7KWM VBIF WHRQWX UBIF WH Y)ld W RX L GHKOH B E U | R UWPRIKIH L U
WKH\QWKHVILW\SLFDWORWHNV® IR U PWW D URVLORIQW KW DWHKFD QR QE&*D O
PHDQLWKHHUIRUPDREERVKWFULSW FRGRQ@ P51$ ZLWK. ERV BRRG V
SHUIHFWR2ZH Y B EQR URPLON LIDAWDEMWE L IDH q 6V X E X QIQMD Q BK LN Q V X UKH.\ K
WKH[SUHV\RIP@\SLEFORWHVRIRUPYWULQJH®HFORVBHU I BFWX U DRRW K H
HVVHQWLDOO\ D FKDRWLF JDUE®WG UW RRY WRIQHRY KNRRKZH 3.0 DY $
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&$2/" 9V w* 1& L, # 1w "+1/ ) [,)" ,# " &+ * &1 &+&+$ 1/ +0) 1& + ) #& ")&16 6 -/,*, 1&+$
++& ) &+&1& 1& + 1 o1/1 ,'+0FG + 1% & %W*& ) + - 1%$"+& ,+0".2"+ "0 ,# & - & "!
1&3&16 +! ),4 01 /1 ,!,+0")" 1& + 01/&+$"+ 6 F GT

2QF MW KBIFWIRBRQILUWHEGL SRVLWLBQCKIH RB @/ W ZKH @ KILL\Q PDURIW K H
H,)SOHD/GVDRBIQD JMUJQ WVARVKRIW K HQ L J KW LEWW KAHD VAK H VHI | R EWWKFHJ H Z
V W DRIBIQ DJ R UHV ) W R X HR W KFHX U WWMDR @ L @@ OFRYZO H Y&/ DRIBIQ D JH Y sSWRD Y H
ULVIHQZKLF%7 3 K\GUROR¥XWINQ & W VD OMK FSLUR BQ EX HWH DWB X\R @ QR W K H
E\SURGHPW *'3LWHOHDWRBKIHW I10DZOHVV SHUIRUPDQFH WKH IRO
W51$LOBI@@Qq6VPDOOERYRKEXDLW

H,)sUHW UWMBMWIL Q RAW KW D WHRHVHSOWKRRDIQRQISFIRWHLQ FRGXKEQFF
DQ&WDWRBHWWHDIRWKSHHUIRUPWRHANY X DEFHAZQWKS8* VW FRWRHQ)FD Q
IROOR ZLLQIKRWD QHZURXQRASURWHRBEFDVLRQDROM DAYV O MWRIQEP QR QL
VIQWKHKLBUHFERRUGLQPIWRROLQHDU FRYQ/DWRME R ¥ X FIX\& 8* 88 *

W KDHF WWRRY K$8 * VW FRE RQ GHJIXODWIQES* ' 7KHVEOIHBX S O L PDW RV

W KAHX HR W K*H 3 K\ G U R ON\DMX WIKRA. J K V W DIOHR R B RINH P D U NWDIERIL\@VIRUK BIH D O
ILGH@IHWX LIRHIG X Q FWLRRORQ RAD $8* VW IFIRWG EXWUWOLJIRWBSODFH
W\SLSEDRWHYLEV X FFHWKEEOLW KW KHUHV X OMDDGL | | H UHUIRWIEM R REWPL Q J
D F WMRWD UWVK IBLHU | R U P IVESHI R G X F WAL\ROQV K H VK HHYE KOHH P 6 Q D 1LHXUQ D BADR
FDQRIILFLPRYHLQWWK H) H[V8 KDV HS H U | RW R HEDUN H HD/F W Q &H W KIHF WWRR)
H O R Q J DAKHRYHKBIH YRWV KFHD WAR L\@ K HW K HELHUV L J QIBW B RV L WALIRS@H UIRUP D Q
VFHQHKHILQIDFWQWKLSURG XF WL RQV U X JDQ EVL &\ H O LW KO DN K B D/V
WHUPLQ ZWH &®&® DD WWHRLIIMK HLV V8 UR P L VGW L P OMIDGIWMFD GLVMRLQ)\
PDURIWK®ILJKMWKWUDQV &IWESRIR QS UR G X FOMQL@R)J D VD XYGH. HWDHFHL H K\ V
BRPIRIWKFHUHRUWUDQVOBWHRFW RUWKHWH UHVHFRPHMQXQGHUVWDQ
5)V. ZLOO EULQJ GRZQ WKH FXWKWDLH))B /G CHPWNZWKH FRUUHFW
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*HQHWLEVHDVBRGHORI| ,PSDLUHGHWHUPLQHR®SH FWRUXFL $ W K D WH
7UDQVODWLRQ 6WDUW &RGRQ 6H®ISPWWRIE WKLORZ ILGHOUBQVOD
,PSRUWDQWO\ JHQHWLF YDULD QW V VRIUDWBFE® Q@ WBELERRIN? \WK-DAM DURF K
LPSDFM,)s *73K\GURO\WKHFHQW UD®G UNKNQYRZOHOGSHHXWL]ISGWLHQ
PHFKD QWWXBIWYV XKHM.GH®8¥WXW D UV DTU HVRQR W KRR VVAH Y K40 2
FRGRGIOHFROL@BFUHNDKMW UL QJRIQ FAD UL DOIQQW M) sAUDPHV KL )®A MDULDQ
WUDQV Q0Q W RIQ/ERQRIF R Q W U WERXW KID WV XLGI/WO L J K\ R U W HRQUHRAW K H
GLVHBDWKRJIHOLFEWWV W DN/ HD WH) s & UR W:HILSH U | R UFLHEGR V RRIIR I L O L €
WKDWWX®(+02 6\QGURRMD UDUHS5LER 6HDQ XQELDVEIBHSYHTXHQFL:
GHYHORSEBHQRUD@HKW FXL V HD/WL D D/BB URDIFKZLO G WDRMESDWLHQW GH
LPSDWWDQVQARWWR QW EGRHF UHDKHLQGXBIOE UL SRWHIB®O36 &FLER 6HT
ILGHOLW\ RI VWDUW FRGRQ VHOBPWRRARE VHW KL | | HU MQUDLCDVR D W |
VSHFERBUB\EHWZWH, )sA YD U LDQGV
7KH5 LVHDWIKD U D FWEH DY BHHGE E QLFV WW KZHL O G VF RSGIWAUHRQER Q W R (DRQID O \D H V.
RIV\PSWRR®KDRW R KM +0 2 DFURQ\PPHWKRGDWHJIJRUHQKEYWHLMSHFLIL
OHQWDQ@QWHO O HEMWIEQ GBEWOH S VAELR O R WIRFIKN YUHH Y H ID@MCH U D QWIKRHQ |
+\SRJRQDGDYPURFHS MGG EHVLWSDW K ZFDU VW REBH®RP P X QL FD YGRQ
0(+02 LVDQ: OLQNUIBFHVBLYHRUGWIUIQDOQXKI{+02 YDULDIBEWVRYLQJ
PHDQL@YWXKNDULDYWDUUIRHGNKH IRUZDUHES O DVQRV D U WHWM S BIW K Z IRV
FKURPRVRKPWW KLYKH U LS\DD/IOWHKHS RWHQWLDO WKHUDSHXWLF LQWF
GLVRSGHPDDILEPWORY+02 UHVXOWYV
IURRDULZQWWL)@6t WKHHQMQFRGHWQFHU DQG 6WUHVYV ,QGXFHG /R
WKHJIDPPIVXEXRIHW) sH,) L WSURWHLQODQVODWLRQDO )LGHOLW\
FRPSPHGRIWKUSHUWW DQ& DQG %H\RQIEQHWL¥HDVH FDX\IDIDWE H
WKB VXEXQMVKHARUMRPSRQROMKHUD QRIS K\V LR O RR QDAY QRIDNWRLQY
FRPSO®H[OXWDWH@sAVXEXQLRM\Y SURP RGHF U H DMWIBURNG RIQ G H O)YLRA
G UD VWD ABBRH BiH) 4 Q L W WDMD QW O DIVDLVRADROFAR JHDQEW R QW O X W/IK@H O O
DW KRR U UBH8F WW FRWR @ Q F R UUHHFWU HS O L FDW L R QJ Sl QB® &R WQ IGDIX FAQKAHH
FRJQDWH VWDUW FRGRQV H J B88SUHVVRIRQVVHQWUD® V OIDWWRQY
XOWLPBWHOLQFUHDYHBROWHDU
7RH[SORVKHIIHRWGLVHYDK L DRV ¥ R JQ VWHFRWE RIQP X OWES QW HU UHOC
W UDQV @ BPMARRER/G O H PWWLRIQ JHHQ FR51$V H R711%rLwxl53r 5$&rDQG
SUHYLRXYWURGXFIHGHE RUQHDU)*) s " 8VLQILEUR EDWDRZAWXF WR U
FRJQODSSH UHSRUWEBWR.OGWDSHG )*) s DD QI[DPSOW X ZILMBK DD D G G H
0(+02 YDULTHDAWW UDLM)REVHUYHBDUFLQRRBHO\WWHMDYNKRZ@ KDW
VLJQLILFDRUWIDOLI) LW L DWN.IR@HD UL P SD L WHAGDRER\G RIQ GH OOV QFUHD V|
FRJQBWHVWDARGRQ@O (+02 YDULDQ@LWLDEQRBRIQVWEBRWRES* LQ
VWUDIDQNFRPSDUM®RWKHIALOGW\®HKB*) s P51$ SURGXMHGRQJHU
FRXQWHUWPBHKWVIWKQWO02 YDULDQWAW P LQI[@VINQGHUN' )*) s SURWHL
G\VUHJXSDRWHEQ @ KE\W PG D L WMDIUW R | RUIRD R/ F D QL] FHOGX V WYRHKGIX F O H X \
FRGRQ VHOHFWLRQ XQOLNMWVBKADO F\WRSODVPLF ryl
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SURWHKI®P RQIWWRIRRIP*) s SURPRWHG
W X P R U L BHUQRLSTH IDVQLEH/O X U Y LYQ@®H U
FRQGLWKR®FRV[DQRGRZXWUDHMRMODELOLW)\
L HHOOXWDHV¥GGLWLRKB®QFH
ZHUWXEMHBRKDGV U DY HQMR M FRV WROH
suN')*) s SURWHVYRIR WRPW H Q \DLXYQHJ
PHWDVWBRW D Q HRXKPHD®asv R
LQMHFWRRONWHRGN L QVKRHL FHQ MHF W KHWR[13%5 SURWHUR®$1L WUDQVOD
ZLWKKEN')*) sSURWNIRQROUP$ Y LQ DUBIRZHFRJIQA\RHIR W KAR IBHDWK R JH C
QHJIDWLIRGHWRIRFH 7TKHVIHHV X®WRWY LBHFKDQLVPV LQ $/6 DQGY)7' )LJ
FRPSHOMYLIQGHYQKBWRZ ILGWODWVODWLRQ
LQLWLBWRBRFSINFISIDW KR O R U RRDHP GDLLHG 7 UIDQVIMWRQDO) LGHOW DV D & HQWDO
LVRIRWRDWHX | | L FWIRQ YWWHKPRULJHQHMPVYQDQWRI + XP DQ' LVHDWH
LQYLYRQ @G VW D E QLIPVSCH\AWHID Q V O D TRIHRIQ BKEH I LQAQIVXQEHIARHWDMDQMWRDO
ILGHMMYPHFKDQRVPD QFHURJUH V YILRIPOKWJI K\OH Q V IWMBRHYQHH WH B OR QB U
YL rogv HQYLURQBH®WDIW ) BE@VYWPDLQROH
LQWKHWHRQGLWIZRKGWQLWWFW L YLLMV \
,PSDLUHG 7UDQVODWLRQ ,QLWLIDPRIPEQ R®LMHG KWMKURXJXKHU L\WBE&
1IHXURGHJHQHUDWLRQ YDULDRQPRIHHALURQBKUR YMFUH YV
$ ORZVWULQJIJWQBRVODMNWIROEIBHR HYVSRQW KK R VRI VW DER\G RQHOHF W |
EHFRPSDUWLFEDPDIONQY KHR Q WRHI[WW U L Q UHHQ/AKDW KSURWNLQW K H VY Q] H
QHXURGHJHQHGDWRWYGHUXFK DV WKEURWHR@ZD \WKIFW GULGHYHUV
$P\RWURSMKMIWHUBFROHUR$I16/ DQGSDWKROR)1LHMG )J)URPGHYHORSPH
JURQWRWHPSRHQ@QWDD' ™ ,Q WKHVGLVRUGIHILH02 WRDQFPHURJUHMQIGR (
GLVHDSHWKR OR[HAFQWMIRRRWWQGHPHXURGHJIJHQRSD WAWRBBERAOHF W |
UHSHDIWWMQRXQ FRGHQURQWQH\RVWHPHUJIHWD XQLI\LRRIOHFXOIHIDE QN L Q
SURPLOQMWENWRSUHSHOWKSH RUIXSQHV\QWKRIDEW U SDEW.NIRQRDOBURWHL
UHGXFWWDQVODWDRFRGRYHOHFWILRFRQROGWRGLVHDWKXVWDUJH WIK®J
VWULQJHKQHVYHH[ S D Q GHF O H RUMISGHHDMHVF KD Q LWRPW L Q W U Q Q V O DIVBIHROQT
XQGHUIRSHDW $VVRRIQD¥MWHG$1 UHSUHVBIGRXHUISORPLVWEHUDSH)>
WUDQV VW HRWH QB OMWR[GESHSWYEHD WIRIMVWWRUBQVODWERQDBG
UHSHDS SURWWFQYWRI/OWKUPIFHLS SUHY WEBD W KR MKDLFRQW KHURWHRF
UHDGLODPHEYWKRMWHTXLUHRKDW FURVKZYGHWUSHFWRIXKXPDGLVRUGH
PDLQFDQRQLIFDOVWDBRGR® 7KH (VVHQWWEKGIOREZ X VIRR (D Q & K DRWJ ™\
HPHUJIP®FKDQLWPMHVKIWK HORQJISRVV ZKGIM KD W@ BU HZW KHUR G X F W |
UHSHWYWLXHQROWBQWRPSOMI1$ DUBEOWSHUIRWRHLRIO HWH QM X RW H
VWU X F WXV WHKH L E RV RWFRAW IRQWOP HP E HRUW KSIU R G X FIWG RVQU H J X OADKWHH
SDX\DAML.WDWWHRIRRW BORWKP51$ ZKRGHUIRUPPREMO/KX RDWE R WMWK H
JHQHWRERAKLVWDOPRRHEL QH®WKHS OD\KRMWRGBHY LHMWHW VHQWILHD®WO O
FHOOWXWDWWVY JJE\WHKEH SOG HHSHDWNPEHBEDN FRIQW UDWRW K BWVRU HDP Q G
F D X VLHUOW H JIX@DNVLDWQ RRUW HB @V O DWGE RIKDFYEP H P R U DEEQ@3HQ WDRE @VHK H D W |
VWDUW YKWISWRGXFWLRQ DQG DHESRXDWOAHR QURP UROO FDOO WR
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5HIHUHQFHYV
r ,QJROLD /1)7/DUHDX @O HLVVPILERVRPH rx*DR % '-5LFKWHU D&QEBHYHODQG S5HWKLQ
SURILOLQJ RI PRXVH HPEU\RQLF VWHP FHOBQ FRIQYHDO@WLRRBO 7UDQVODWLRQ LQ 1HXL
FRPSOH[LW\ DQG G\QDPLFV Rl PDRRDOLDQ SURWHRPHYS zzu rqqq
sqrrrux u S Xyz ygs ry=X 7HW5BD SURWHLQV DQG 51% IRFL IURP
S+LQQHEXVFBRO®HFXODU PHFKDQLVP RI VFDQWUQOWRUE.SWV LQ &z25)xs $/6 DQG IURQWF
VWDUW FRGRQ VHOHFWLRQRE)] RIGCNRO\RM RGHPHQ®ULRF 1DWO $FDG 6FLq8v6 $Ssqrt
5HYsqrxvt S utu wx (uzwy xx
t 5JORQMY & &DR OQBYHUDQVODWLRQ LQLWEDWHIRQ .0 $( /LQVDORW®B®$IDQG 3
IDFWRU sA PXWDQW DOWHUV VWDUW FRG R QWMUHDGH/FND DWIGRPNGHH S #\@ TIB@E/H Yw 8 rSv
RI OHW W51$ EOR®@ RGIDO %iRs sGqy tq us
WYXX Yy sg/RSH] *RQ]JDOH] 5 HW DO 3RO\ *5 LQ &z
u,YDQRY3 HW,QOWLDWLRQ FRQWH[W PRGXODWH®& )7' &RPSURPLVHV OLWRFKRQGULDO )XQ
DXWRUHJXODWLRQ RI HXNDU\RWLF WUDQV O,MWUR®Q LM & [LIBMWRLY HDFWRKWYVY DQG '1$ 'D
r H,)r3URF 1DWO $FDG 6Fbx8u6 $ Ssqrq '"HULYHG ORWRU 1HXURQV 1HXURQ sqrw z
rygvw rygwg sr*DQGLQ HW DO (XNDU\RWLF LQLWLDWLRQ
V.RWIDHULGRX1B®HO SDWKRJHQLF (,)s6t PLVO/IHFQWH. QJ LQ WUDQVODWLRQ JURZWK DQC
YDULDQWY FDXVLQJ FOLQLFDOO\ YDULDEOHSQ@¢Yy02WAQSWRMH wyu y
ZLWK LPSDLUHG H,)sJDPPD WUDQVODWLRQDO IXQFWLRQ DQG
OLWHUDWXWB®IUMHYHRHAMNW vsq$Sq vgx vru
W/RXJKUDQ *6WIWMLQOHQF\ RI VWDUW FRGRQ VHOHFWLRQ
PRGXODWHYV DXWRUHJXODWLRQ RI WUDQVODWLRQ LQLWL2dW¥R Q218F/wWR U
H,)V1IXFOHLF $FLGVUGKHYV Sqgsyzy zqw "$ o+ 0*200"+ &0 #,2/1%6" [ ,)" 2) |/
X %RUFN * HHWJID®PD PXWDWLRQ WKDW GLVHMXSWY Hg)p, $6 % 18 1" & /T |/
FRPSOH[ LQWHJULW\ OLQNYV LQWHOOHFWXD(%_@&VI@UE.LL@L)W\UN@_%%Q_,%L}_JO}@G&*_ 1, #
WUDQVODWLRQR® KWNDDWRRIGS wur w 60/ $2) I’} -/, 1"&* 06+1%080 + &10
YyORRUWJIDW %BURDNMGBPQLQJ WKH SKHQRW\SLF vscti Lé/ 180 /1"/0T "$ +
DQG SK\VLRORJLFDO LQVLJKWY UHODWHG oo .
+XP OXWDW usgsr S ysx ytu &, & ) &+ "0
z<RXQJ %DLUG 6 . % § BHYL@UDQRG 7 #,* 1% +&3"/0&16 ,# "01 ),/& &+
VIQGURPH PXWDWLRQ (,)s6t ,svzO LPSDLUV L'OOWLDWRUY, 08w "#, /" *, 3&$ 1, "4
W51$LOHW ELQGLQJ WR HXNDU\RWLF WUDQVOP'WAR®Q, LQLWLOWLRQ 1" %& & + 1
IDFWRU HXFOHLF $FLGVWSHKHV Sqyzv ywx 2) +" +&3"/0&16T 210&! "H# 1% ) U w/
rq$UPHQJRO *u(HEWQBLQJ SURWHLQ r D NH\ PROMFXAP K+ )21~ &'+ " -,)& 6
IXQQHO IDFWRU LQ KXPDQ FDQFHU ZLWK Fqu9+Lé:D&I__'_PS@/LF..D%}.‘R(%V..O 1, -2/02"

&DQFHU 5HWxsgyqxS xvvr v " I om
rr SHOOHWHMWFIDOJHWLQJ WKH H,)u) WUDQVODV\? 6 40 # 200+ [&3&S 1% $ -

LQLWLDWLRQ FRPSOH[ D FULWLFDO QH[XV ||4ﬂ')"" Bhtle#& 170" [ % &+01&121&, +0
GHYHORS®DBI@FHU 5HXV sqr8 svqg wt +Ho#"r ) -, )& 6% (/0T
rs &RXGHUF HW DO rzzr 3RWHQWLDO RQFRJHQLF HIIHFWV RI EDVLF
ILEUREODVW JURZWK IDFWRU UHTXLUHV FRRSHUDWLRQ EHWZHHQ
&8* DQB*$LQLWLDWHG IRUPV SGI! L1 ey w210 (447180 1%1
rt 7RXULRO &H@MUD®WLRQ RI SURWHLQ LVRIRUR, G'IEYHléylrW\ vt v 182G 40 20" 1
E\ DOWHUQDWLYH LQLWLDWISRQ RI WUDQWODWLRQ PWyQRQ 41 ) 4 .4 - / 8 -9 &
FRGR@YLRO &HQO Ut sqqS rwz xy 196 +1/,12 1&+T %  21%/ ["3&4"1  +
fu 2NDGD %DQ HW DO rzzh' ILKEREODVSM JURZYY 00&01 | 1781 1. "402/" 2 6
IDFWRU )*) s FRQIHUV PHWDVWDWLF SUR§,HL5W/l&i—%v gQ
EODGGHU FDUFLQRPD FHOOV SGI!
rv .HDUVH 0 * (DQL® XM @8* WUDQVODWLRQ D
QHZ VWDUW IRU SURWHLQ V\QHAKRHAIAYLQ HXNDU\RWH YV
Squtr rX S rxrx rxtr
rwOD\ 6 HWzROIxs )7/' $/6 DVVRFAOWHG *O\
GLSHSWLGH UHSHDW SURWHLQV FDXVH QHXURQDO WR[LFLW\ DQG
8QFrrz VHTXHV$FWDIVLRRURSDKEKRO Sqru
uyv vat

56t Y’DU%‘DQW%

<
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6 / 1)"6 *&1%

ZLWKR QRO X VR DO QHIOVQK WD | RUIDQIDARQ R WH EWDQ 1Q EILGY DQG UHBWBY

VW D Q GIRJ GHI-R WW K I X P D @& U D IL. Q€RUWFDO@P LQDARY D WP XVHG \R GHVAUEH WH
VYV D @GW KPR VIR P S CEHL[R O R YIMFWDYOF W SBUHBE\ @ HJIRP DARQ R WH FRUM  WHTXUWHY D
NQR2ZQRFLHGPN LEDHGHUMQBALILF CHHRSP HOEOSIRIUP ASCEGIR JXIAQ) ELaRY/
FKDQJBRWHWKH RXUWH HYROXW L RR) BRUMP MRAWE QHXURQV ILRP WHU ELUNSOAHY 1Q
GHYHOR SFHAMW F WHIH Q H U RWAL IRHD WH SURTIHDAYH YHOMEX@U] RQHY 9= ) LIXUH r
FHUHERFWMHWD SURFHWM L QENGW KH VR \SHALLF FRRIECQDMY Z IWLQ WH H SDQAQ) ELDIQ
LQWULRDWKHYVW RD W HR® XE®LDAL V L REUDAHRUFRWDOSOM &3 ) LIXUHT  $P IGWLY
LGHQWLONMRLJUDW&ERQW L FR JRI MRPSO[IW WH KXPDQ EWQ LV SDUARXOLO
PDPPDOIQMHRFR UWWD E @LWIKHWD \ H UMNSHIQ) ZIW PRH HWMYH FROQHARYY

DUFKLWHBWXPHQDWU D QJHWPHK JUDMJ FRIWADOWILENQHW  DQG I\ UILFDARQ  |RT@Q)]

&$2/" 9T O 1"3"),-*"+1 ) 1&")&" ,# ")) 16-" -/,)&H#"/ 1& + & 1% 1"3"),-&+$ | &U &))201/ 18&+$ ) *&* /
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I$&F ) L+ F GT | -1"L #/,* 14")) "1 )T

<

*&1W % "")&+ta +1"$/ &+ 5&0



R FRUMDO WAXH WDQ RWMHU P CP P DIDQ
EINQF : KDVICAQBMG WHH HYROWWRQDY
DGYDORHP HOW IV QRMX@ FBOU WRXIK WL
HMGHOWWDAP OP P DIDQ  DQG 1Q SOUAEX@U
KXP DQ QHXURGHYHBSP HMBOSURIUP V LHTXUWH
D FDHXO FRREGDMS HIRWEHE HH) FHIX@OU
VLI QDO DQGWAXHELRSK\ MEV

YH RG LW SHWOHOAH VR WH WHDR HOWR
QXURGHYHBSP HQEOQ\WR GHY XQGHWEQAQ)
QHXURGHYHBSP HOMY R FRMGHIE®! LOMHIN
IRUWHWYG R EUDIQ WAKH U HOHDARQ DWW
IOWY DQG QVDH 7KH QDMWH R DFTXWLHG
ELNQ GMVRGHY LV KHMRIHHRXV WDQILQ] |LRP
|RFDO WDXP DAF GMRQV \R WH  ZIGHSUHG
FRUWDODARSK\.  FKDIDAMIMAE R $ QKHP HyV
QVDH $'  (IRUIVWR UP HADM ERM DRX\WM
WAKH GHIHOHDAR) DG SWRIIHAMYH WAKH
DARSK\  KDYH WXV 1DU SURYHD XQUKFFHWIXO
SCQHQ IHHZ H5 [P SRIAAH RQ XQGEHMWQAQ]
WH IQOMMWANRQ EHEHD  GHYHBSP HQEO
SDUDAEJP V DQG WH P RBFX@U SDMRSK\ MRBI\
R GHHDAH ElDQ QWDH 7R GHYHBS D
NQRZOH®WR W KWH JHQ H LRDQH. BRYDF
WLVVXBXQGHUVWROWGK@HFKDQL
UHVSRQMUEKBHYHOR P WERD Q\
OD\HUHG QHRFRUWH[ PD\ SURY

SHHOLQ 7K HWWSADALKLIW HE W
KH PDVWHWFKLWRIFWDPL(
7QHXURGHYHCDR[SBHQWF|IDQC
5HHOIQODUJMHWUDFHPDWO
JO\FR S URMFHILEXWHSEL R Q&BIMD O 5t
FHO.Q@W KMD U J L ROQR IW KFHR UWSH H O
D F\ W KRHD V WHHU X OIMRRULDQ.F B I0Q D
EVHQIRUPIQD VLG HS R WWRHQHX U R
OD\HUL@WKISWUD G IHIPU O\ ERIXQ R
VHWW@WKBHHSD\HWY DQ® ZKLGC
VXEVHTXHBERWZEH X URPXV WL J U DSDH

WKHWHGHFHVEB RB X ORI X SHU I
OD\HYY,,, DQG, " 7TKLBURFMWWT XL

&$2/"
08$+ ) &+$T !

ST+ /&S 3802 ) 02** /6 ,# &1/

-1 #,¢ 0%R& "1 )T

"))2)y I "")&t

\HIXHOAH R EFKDYIRY  DAEFKP HOWMR YHQWEX@U
2 XMADOJAO Y5*  SURIHQWRU FHTY ) LIXUH Y
VRBERP RARQ WWRXAJIK WH IQMP HIDM ]RH
GHEFKP HQWXSRQ UHDFKIQ) WH FRUINDOSOWM DQG
1 XA OPOMDQVBDARY VR WHU 11QDO SRUMRQY
P SRUEQ® WH KXP DQ EUNQ SRWHMY &DNMIO
5 HMXV FHIY 1Q JUDWMU QXP EHJ DQG FRP S®f LW
D WDQ WH P RX\\VH ELDIQ DQG WH P OP P DIDQ BLDQ
) H BRQEIQVQREE® P RHR WHH FHTY WDQ WH QRQ
D[P CP P DIDQ ENQ* 7KH QXPEHJ R WHH FHY
 WHRLLKIMWY Z (W WH FRP SB[ IW R WH QHRFRUM
L QXIJHMQI D FUMFDOR® I RUSDNBOS HMXV FHTY DG

W 15 RHIQLQ QHRARUNFDOHYROMRY
QDO

H 2 UKHWDAMI  QHXURQDO SRUMRQQ) 1Q D UFK®
WOQPIF QKRKHPLIDO DG P HKDQFD
| F HIMORQP HOMY D G-HH-BWYHD FRP S [HDW\ HALY
U HDUIHD DAFRP SOKHEWURXIK 5 HHIQ FROAHIADARQ

PLJUDWQBXURWRXQGHUDRFRPSO

H [JWDAHIAG-BHGHOW MIQDOY  LQRHDWHG 5 HHID

<<
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FRADADIR) SIRPRM/ DXHMRQ W WH
HWORHX@U PDA[ (&0  ZKIBI VP XQEQHRX\O®
GRZ QUHIXOWQ) DEKFMRQVR WHPHIX@U JADO JXIGH
) LIXUH s ¥ 7KH WDQWGXPARQ R WH H WDRHIX@U
5 HHIR VIQDAQR WILVARP SBf FHIXQUFRRUECDARD
UHTXLLHY D VRSKIMAFDMG DQG ELDQRKIQ) QHEZ RN R
LOADPHIX@U DG &DQRQFD06 HHID MIQDIQ) LV
QWM B\ WH BQAQ) R 5HID W R
WDQWP HP ELlDQH URHBWRY R WH / RZ ' HMW
/ ISRSIRMQ /' / UFRBWUICPLO WHOHY / RZ
' HMW / ISRSLIRMQ 5HRHBWRU 9/' /5 DQG WH
$ SRIBRSLIRMQ( 5HHBWRUs $SR(5s /53y *

SHHELQWR/'/5 DQHSR (54 QG X AL IO
FOXVWRUWRBVHFHSWRWNKEBHXUR
VXUIDRHBFWLYDWDRQIRMRZQVW U
PHFKD QLMD UW LEQ W BIDIBSIDW K Z |
LQYROYNQEOHGEr DQ GD S BIRRIW
ZKLF&RFNWRNKHQW UD F HGRR®OQ RV
9/'/5 DQGSR(58HFHSWIRIXW & "
'DEr GHSHQWGHQW 6D F DIGHLV WKV
G\QDPLPRUSKRORJLGBEF\WRVNH

UHDUUDQJMHPH®WRIAKH[HFXWRIR

5HHOLQ GHSHQGHQW WHUPLQDQ

$PRQIDE MIXQFWLRORFWLSD®/B
PDVWHUUXORMWRW H JIRWRDBOG KH V |
6SHFLILEFDCG@GURPRWHK®YFWLY RW

LQWHJWEA®® GUDPDWLLFQDFOD—ADW[KC#H

LQW HJIL QARWAK(E 0 SURWHEURQH
ZKLFLKS UHGRP L QH} © WHOWQWE XIS S H
PDUJLIRIX®\DFWLYBMNIRHHARQF
LP P D W PUWBU D W HXU REG K HFVUMU R
W R/ KD U JLTRIQE\LQWHJISUR Y L @/IKJ
W UDFWHRQLW B & \WKFHH @R GX SZKLQ
VLPXOWD QB RXYIOB B W DG KIRJHRGWVK
UDG LIDOOL B HH O LQUW KRHULF K H V WWJIDL
SURFHWK/U R X.IKK L E LRVILFFRQL (LFQV L Y
SURP R WIK®W L | | HRQW RIBF WPLHV K Z R @
W K®IH D GS. QR F MABW R Y DGHIR U L\ BV K
PDUJLQP@H 5HH OR QR W H UDLRUM\F
ZLWIQWHJ&UQW L PD.DUD VDIORRE®D G L

DQ®&K(0 FRP SR QBIRL. @MOH ®® D S

MXQFWLRGKHVLROXULQJ WHUPLQ
WUDQV O R FHB\ELRG WA rL Q K L BVLKL\
DGKHVHREFWX@ KRR NLKPH X UR® P

WKHOLDOLOPKLWWURRRIRUGLQRMW |
LQWHPHE® D GLRFWL WEHRHQOZL\MQ P D V W H
UHJXODRIRWLVVEHRPHFKDGXRM Q
QHXURGHYHORSPHQW

%UDLQ 7LVVXH )OXLGLW\ &HOO
QWHUHVWILIQHOXLGDWXRHWKH
LPPDW XEUUHD LKUHD W HPX FKP R U H
SHUPLVWQYHURQRMWXWPLH UD W |

; QCRQVWDQ GRHVWHP DMUHEWDY' Y 7KIQNR FHIY

5 DRYWUDAQ) WURKIK WHLP P DMHELDIQDVZ IP P QY

H MESRXIK Z DM YHIXV FHIY P LILDAQD LQ \WHP D¥UH

SWEDQ \VZIPPIQI WURKIK P OB MXS 2 YHDD

| L RZ HHU K DQ WAKH LY WIQULFTQ® P R 100G

DOG G QCP LIE WDQ WDAVR P RX\VH RU QRQ KXP DQ

SUP DM WAXH DV LQAFDMG B\ H AFBWRCDD KLIK

L 1 QFBOUP RAMDN DQGH SDQGHGLOADFHIXGUVSTAH/

OHWDO

Q  7KHGHYHRSLQJ EWDLO

) WUDQVORFDWLRQ

SRAWHAMY YLVFRHIDWAF
ho SURSHUMHY EHKDYLQ) DV
LRQ ERW D |OXLG DQG D VRAG

FWLQ
U :LWWKIDX8GBRSHBWILKSH Y HO RELQ/I
HVDOORZRQM H D WH@O R DDUD WHIRIK H
D JBHHOARQ FHQW ZBWERQMHGWMBD L Q
M) VXIILFLO@WJIULQ PINXILOMMOHIF QR
H VRIWHKYEVWUIKWW LNHOHSUHVEQW
H XQGHUOJIHQYRIP HFKD Q EROWIKRLEF K
/WHIVO O RR Y U H D ARHUUWHL FCD0Q VILQGR @ P D Q \
LW\HUWPXVFBQSURY LEGHWWHU RYWKRQQL |
N FRQVWWRWHQ G IWMXP XYW D WLLAR &H H O L
H VLJQDGIDAVKZ B\W Q@ HV HQWRR U H
W ®HYHEHVR UJDRIL] H B VBIKRIQ® R WD G\
DA XD Q F$HGH Q R WS 8 HV H Q WIDQKIXR QD \

JOLREHWWHGLDBAHIAr ELQGMW®IOL

D FRPSDUHG WR URGHQW PRGHOV

<=
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L QGG KLIKHJ WAKH | OUGEW QHIRAMVBWY KLIKHU
P HAKDQLEDO WHTXWWHP HOW 1RU WH HAMEEQKP HQWV
DQG LQWPOP DOMIOAH R GEXURQDOSRMMWRQAQY]

7KH GHYHBSIQ) EWQ SRWHAMY YOWFRHDME
SURSHI EHKDYIQJ DV ERW D IO(G DQG D \RIG
GBHAQ) RQ WH WP HADB! DQG |RUAH DSSTHSY

7URMRQ IRFH PLIRRARS. 7)0 VAR \KRZ

WDNP LIWDAQ) QHXURQV H HIWNSHALLE 3SXQQ)’

IRV RQ WHU \XEWVADM 2 : LWIQ WH YDURXV
ELDQAKIQ) FOWFDEV IQWDMS B\ 5HHID D
FROMGH.LE®! QXP EHJDUH XQTXHY R \RNHBIEOLQ
QDMUH , QWH 5 HHID FHOWE SIRFHWR WP LQDO
WDQUBFDARY LOMIUQ SRSXOWG DEKHRQVDANH

VWIHOHS GDAQ) HIJH DPWDV D *GANQI RU
3SXAQ) P HKDQWP ™Y

5 HBYDQW QUKW P D WHHRH EH JHHDMG
WURXIK WH M QNHMY R ELDQ EIRP HKDQFV DQG
5 HHID MJQDIQY EIRRI\ 5HHID GHIAHR DOy
WH YOVARHDMAW R WH ELDQ WRXH  VIXIIHAAMY
WDW5 HHID P HADMG DKHMRQ P D DRAMDD EH
URVSRME®! | RUWHWDQMMRQ R WH FRUNFDOWAXH
IURP D3OG DIJWHDMR P LIWMI FHY \R D
S\RIG @P LQDMG VAKPMUH |, Q WLV QKW WH
S5HHID,QMUQ O PD HIHAWHY 3FXWH RU
VRIGI\ WH GHYHBSIQ] QHXUDONAXHO HUE\ @\ HJ
,QAMIXIQI® RH R WH VIR NORZQ SUIRMRAYH
PXMRYY IRU$' LV DJOQ R IXQRWRQ 5HHID
PXVMRQ SRME® \XJJHMQ) WDNWH FRUANDO
DARSK\ VHHRIQ$' VD P DQUHMBARQ R SK\ MO
WAXH GHDP LODARQ Z KIFK LV FRXQMP DQGHS B\
WH HKDQAHG DAKHMYH MJQDI) R QHXUDORHDY
Z W P XVBWMG5 FHIQ 7 KHP HKDQFDADOX(HR FHD
DKHMRQ EHQI D FRQUWEXRY IDARU 1Q $

SIRIIWMRQ KDV EHHQ UHFHQ® SURSRHG DQG DOR
SIRMGH/IQMRAQ] FROM WRWHURBIR * 6. t A

7KH P RBFX@U P HKDQWP V R @P IQDU QHXWR
GHHBSP HOV DIH SUHFMHD  FDIEWDMG VR WH
P HAKDQUEDO SURSHIMY R WH GHYHBSIQ) ELDQ
$ FFRXQAQJ | RUWH SK\ IFDOUHDDARVR WHP DYUH
LOWUHG DQG RUGM-DVHG ELDIQZ L@SURYLGH RXADO

LQSXWRU IXWXUHIRUWWWUHDWPH
GHY HO R SHWSRNF MDKCRFARIQ F H ZQ W&

WKHHJIHQH URMYHRXUW DV VWQD G X O W
SDWLHQM(VURXWKHPDQLSXODRILRC
GHYHORSPHQWDWDGLIJPVVHQVRU\
PHFKDQRELRQRWLVVXWHRSHUWLHYV
I X UWXGIGH UV WIORZEH D@ QW H @ DWW V
LQW U D FHA.Q RO DADQ/JF D ®IPBEW L V V X F
PHFKD QUEXL Q/GHX PDBUQ N FLHQWL)
PDWXQFRBHU SIOW L IKRKHY RO XWLR G
SDWVWRY HUFWRID X FR WU H D WIFRHUIQ W
QHXURGHJHQHUDWLYH GLVHDVHYV

, 21 196 21%/
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5 H HUHQFHV

r 1RP XWD7 7ONDKDKLO  + DD< 2\WXP L1 3DAMQVR QHXUIRIHAMYDQG
P SOMCHR 5 HHIDH SUIHWMRQ DIHRWHRADARUP DNQJ DP CP P DIDQ WSH
R 3/R62Hsqqy -DQrwt r Huvu GRL
rgrtxr MXUDOBRHgggruvu 30 ," ryrzxswu 30 &," 30 &srxvvts

s 3MWMMD- ( + sgsu 7KHXQTXHHWR WHKXP DQEWQ DUHMHZ
" HPHMD QHXWIRSMKRBIID ry Hsgst qaxy
KWBV GRRJ rqrvzq rzyg vxwu ' 1 sqgst qgxy

t$ 9tOKH SFRMD < O DR $ & WEHDV$ (WV7HIMD 0 0 DIWH
/RDO 3DFXDO0 EODH ' RDGR$ & 101D 9 YRUHD ( 6RUDR
6SHALLF FRQMEXVWRQR 5 HHIDH SIHAMHGE\ &DNB@ 5 HMXVAHYRU
* $ 98 HILF LOMOHXURQVVR FRUAFDODP LOQDARQ 3UR- 1 DR$HDG 6H-8 6 $
rrz tx kHsrsqoxzrrz KMBY GRLRJ rqraxt SQDVSrsqgxzrrz
sqss

u - RMQ< 5HIN) XQRPARQY 0 HKDQMWP VR $ PARQ DQG6LIQDIY 3DKZ DV
" XUQJ %4NQ" HYHBRSP HOWDQGO0 DXMUWDARQ %4RP RBEX®V sgsq - XQ
swrqw zwu CGRLrqttzq BRPrggwgzwu 30 ," tswyuyyw 30 &,'
30 &xtvvxtz

v &DZ HORS5 YKDGXU$ 0 RMENR5DGMO0 $ . HHHO * 1 RZDNRZMNL7-
" HYHBRSP HQADQG$ UHDT] DARQR WH&HHEWDRRUM 1 HXURQ sqr z 6H5
svrgt w zygqrgqu GRrqgrgrw M3XUWRQsqrz gx qqz 30 ,°
trvvxuws 30 &' 30 &zsuvyvu

w+ ULRB< 1ONDWP D.  &RQARR 1 HXURQDD LIWDARQ DQG$ JIWHIDARQE\
5 HHIN6LIQDIY LOWH' HYHBSIQI &HHEWDGRRUM ) LRQV&HD HY 4RO
sqrx $SUswv ug GRLrqttyz IFHOsgrx gqqqug 30 ," syvoxzyv
30 &' 30 &vurgxvs
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X IMUEHMXR 9 O DUQ2 sqgrs &INBOS HMXVAHTY &XUHW
ER®R\ &% ssw 5rxz KMV GRRJ rqrqgrw MXEsqrs gr grw

y 3RXFK6 - XTDQR6/ 3RSXOMWRQVR WDADQIIDAAHDY UHSRQG AL THHWD
R UHHIQ DQG CHXUHIX@Y LQDIHIHNP RGHIR FRUAFDGE VSOMD 3/ R6
2Hsgrq2Rdy vrq Htxqz GRRrgrtxr NAXUWDBOBRHgar t xqz
30," srgwgyuu 30 &," 30 &szwwxr

z1 <DIXL7 1RIL7 . MR< 1DNDQRO +DAMAL - 7DNDIL 6\WKPMUH
R DUHRHBWRU ELQAQJ 1UWDIP HOAR UHHID DG P XVIAMRQDADQDOMY UIHYHDT
UHRIQWRQP HKDQMWP MP LOURHIGRA WFUHHBVRY 3URF 1 DR$FDG
6AL8 6% rqu su zzyy zzzt
KW8BV GRLRJ rgrogxt SQDV/gxgqutyrqu sqgx

rq,WILL. . XER., 1DNDW D. 5HHIQDG1 HXURSM FKIDMF' DNREGHY
) LRQMEHDL HXUIRA sqrw2 AWy rq ssz GRL
rqttyz IQFH3grwagssz 30," sxygtwy 30 &,' 30 &vgwxuyu

rr 6HNQH. . IZDXKL7 . XER. +RQAD7 +H]) - + DAMRULO . LQDKL7
1DONENP D. 5 HHIQ FRQARY QHXURQDCSRMMWRQQI B\ SURP RAMQ) FHD
P DM DEKHURQ YIDIQUGH RAVIRRYDARQR LQMIUQ. vAr 1 HXURQ
sqgrs2RWy xws tvt wz GRrqrgrw MHXURQsars gx gsq ( SXE
sqrs2RWx 30," stgytxty 30 &' 30 &t uxzutx

rs ) IRMKHJO =KDR6 : DQU6 &KOL; 5HHA6ELICDINY , QCRAYDM/
&R R WELT) HWHE& VRVNHBIRQR 0 LIWDWQI &RIWFDAL HXURQV
) LRQVEHTL HXURAL sqrx 0 D st rr ruy GRL
rqttyz IQAH>grx qgruy 30," syvyyuvu 30 &,' 30 &vuuqvzs

rt ' XCERQ/ 2QRQ( & 7DICHMO * ( MHXKXW6E 0 F* DM % : DOK&$
. HCEHD -$ $QMQ( 6 5HHIEIQGVDIKD EHAY L.OMIUQ DQGLOKIEIW
QHXURQDCP LJWDARQ 1 HXURQ sqgqg-XGsx r tt uu GRL
rgrgrw\Wyzwwsxt qq qqqogx w 30 ," rqztztsz

ru*XR- %UEDQ* 0 HHKRHJ' . GIQ& 6FKKHHI6 6WQH) %
: D 6 9HIDEDEIODS5 ,QDQM' XDIM & . RIK 6 YRKP
6P 3 AIXQ- 60N, sqrz %ALQP DMWDARQLYDARADMSG
Z W LORUHDUQ) WNXH VT QHW DQG GHRUHDMQ) WAXHI AW $ R
EIRP DMIDID zz utt +uus
KWBV CGR.RJ rqrqrw MAEIRSqrz gy gt w

rv/HWHO0 . : DIKE&ES$ 1 HKWIRIHHALYDWKHEWDQ FHHELIRSIQDO NG
LOMIDAH $ QX5 HY &HD HY%ROsqrr sx wt xz GRL
rqrruw DQOXWHY FHIIR gzszr g rvugsw ( SXEsqgrr -XGsr 30,
srygrgrs 30 &' 30 &t xxxswu

rw/ RM/ &DMIIQDS& * IDQDRS$ 0 HLKLS 7KH5 HHBLUO RXVH $
7 WIDQMDWRQDD RGHR + XP 0Q 1 HXURBRILFDGRRQEAMRQV RUBLP SO D
* RRG 7 RRORUYHAMUIS QGHIMIQALQ 1 HXURGHYHBSP HQW- &@Q0 HG
sgrz' Hrryrs sqyy GRorqttzq MPyrssqyy 30, tryqgvwzr
30 &," 30 &Azuxuxx

rx YROHWO0 RHR/ 6IQIK $ + DQHR ( HADO&HTR FBIG TP LRV
FROAMROXIAW R WHGHYHBSIQ) P RAVHOHXURHBIWHIXP 1 DABK\V r z
rqvgxrqvy sgst KWBY GRRJ rqrqgty Wrvw gst grzxx Z

ry 0 lQHIDKL7 ,QDICNLL ) RIAHAR' WYH1 HXURQDD LIWDARQ6WSY
) IRQV&HD HY%ROsqgsq 6H5r y ywt GRLrqttyz IFHOsqgsq qgyw
30," tszyutus 30 &' 30 &uzgszw

rz ' l@BQ*0 7\GU: $ 2P XWR. & . CPERXUWV- 7\PION& +HU 6
+D A7) YHIHYB +R$ & $63s/ LQNV5 HIDWR WHE\ VRINHPIRQ
GAUQI 1 HFFRUWWADO HYHBSP HOWL HXURQ sqrx 0 DUss zt w rtuu
rtvy Hr GRLrgrgrw MHXURQsqgrx gs qtz ( SXEsqrx 0 DUz 30 ,'
sysyvysu 30 &' 30 &vuqgvyxq

sq . DUIDWN=XUO %<DMIFKDY D % 6RBP RQRY , HADO$ M HG
H WOFHIX@UP DAJ[ \WAXRMUHDQG HBYDMGS il QHWIQ DELDIQRUIDORG
P RGHORUGMDWH 1 D/&RP P XQr w ugzu sqsv
KWBV CRRJ rqrqty Mruw gsv vzsvs Z

sr 9HIHWMB ORULQL* 9N+ + 5HQD+ %WD3 67 +H] -
sqgs 5HHID P HADMGMIQDI) GFDO UHIXOWSLIRMOQNOQDHY% $N
DQGIOFRIHYW QDVHNQDVHt EH 7 KH- RXUDOR EIRBRILFDORKHP MM
SXX vr uzzvyxuzzwu KWBY GRLRUJ rqrgxu MFO sgzsqvsqq
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7KHH[SHULR QI RV IDQQ L PE[W U H P YRV W H
FRP SR X8 MHGH D O L \DKRIWRQL Q IDFYIDA. O\
S UR V W D NHRRUS\D W IGHHY WO RIVAAR Q Y H Q

QHXUR S U RIVHNBKG\XHUN BIOHH F WL 1 © DUOR\P
UHVLBXDONBW LPYRIY HP IDOWW KB B T X H (
DVVRFEZDWHIAILFXQMWRLHWVBQE XEVHT X
GHYDEHW QG RQKHQMVIE OB FVRIEYDAW B V N
W KU VL 8 X B EFIDIHS U RDREHOWR WH | OKHREAW K

Q H U \RX VWQHPW X EI @\WULRPGEWU W K H ‘
VHQ VRHILRL@D G G LHVR @ 'GH QR RRIQBIG
GHY L FHK\V.O®D RN HH G EIDVE N W U L RAHRY DWDLC

A ] I X Q FW L RRRIDVIL\BWA KR B2 D RG] RIXSSH
| Z / > OLPSH UL S RHUDER R Q WHAQ VIRUR U P'D

A 0X O W VSAOHEELHHRR Q VEVQL DWW B HL Q& H[ W H U
&ZKEd/ Z FRQWD@® Q K D QIFHIEF W LRHQDI @ U PRIQF

SURVWKHVLY ZKHQ VHQVRU\ IMHGEI

7R D G G UMK/ NVH WALLRAOSD D QMBPR B V B DMV L

E E HPERGLRMQMRVWKIHPEQFP SURFEBRBYV
] ORR/SVWHIPT X IDUFHF X WADUADHD V PR NP\XLCR/DL ¢

D Kd KZ LQGHSHRGHQWRQWUIR® ZRLGBHW RYLG

DFFXWDMWHIHE\E EBIFRMR KFHED WY B WY R

7 d Z/d{ VI\VWHRKHORQJ WHBPRMAXFIKELGLUHF

FRPPXQLFDWUBR@HSHQGOW UL QR QWIKGE
E N\ E/\ KZ{ VXUJLABODWRISWLPULKHH VL GOXPER U

SURVWKHWLF QHXUDO FRPPXQLFD

Z AdKZ d/KE TKLWHYUREXWHY P DRIQMKRRAXHU JLER QW

ZKLDOBG RUHMWHHOD @RRP SUHKUIQYIEMHA
) " OHPREGYHDVQ
6 % / 6 &) 6 LPSODQMVDOME HEXK® R S URN Q/\KW
DQGHQVIRHWHGEDWYNDOVRUDNW H P L Q/EKID
PL O LWOUU\E BDemMX VAR Q WA K BW Q DLG
L P S U RYKHIWHHF K Q H'VM>SHH\FA KOMDQIRODVE D IV R
W KDHND UEHH $WH S DUBHEDWR/HEQ MSDW W
DQG KLIJKHU FDVH YROXPHV LI FDOC
<@
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: FRQWUVROORXVEWRRYWK IURV WK I

Zf V$, . #VHBa, VZ¥ XVLQDWRRBE B PHOQW'G\D W L FDQRZ
HSa,A,},B$ a) | O M\ KZHU LRV IW K IS IUR V WCKLHER WK L QRIIL Q
|OH[LWQKBAULWRWW K HSKID QWOR P EKLYV
H; H$, ; ,Ba V# W H F K T XEPH\W RYHIEI R U FR®@ S U H

WIR\ R H O HFARQWMLKE® BV AW BID WPLDWHE O H
7DUJHWHG OXVFOH 5HLQQHUYDW PR HPBHEOD W RGOS MY FHIFB & IDTVX |
705 L\DWHF K QUR BWU R M WM XY U HEGI H ®I P S O R\IH@GP D Q\F O L Q W D IODRW
QHUWHKGLQURPVKHRUL JL@MRD WIRR Q HX UR S U REBAWMIIDYH \/ P DIDLLAROG Q L F
UHLQQHQ WIXRW\Y KIDVEMIG HQH U Y DYAHHB UVBW ISV HY HDW HRQEQG@IGRQF |
7KLMGRQHFRDSWIQAHUYHY HEKGL Q@ H X U RAKCLDKURD V VRHE L V R U J D QR QHG
DP S X W D/\E\HFRYDHRURHVERWWD @ DIQ H UW KID W H J H Q HIJVB W HOR/GRVBMHHHD & YD D W HHY H U F
LQQH UL QW B U B WDXFWFDKHD P S X W D W Q RIQEHQ G ©W X GRUHF/XMO B V K RVE K DsW
U H O DQWHHUGVH HUGH J H Q HIU@RWIHE/E W W R LR IS D W LHH[GW V L 1§ @FHDGU BIPIIRWR O O R Z
EUD@FRKGHLQQHWKBXWHRPLHID E™ X$705SHUIRBRBGE X ULLHERNSOAW DW L
7KIWH S X US/REBAMDIIE L R O RIR.$O I RHDV VR FZ DWHK EQ L | LG R ZIRGIRYS K D Q W R
JHQHUDWH HOHFWULFDO VLIJQDOULWEDSD L® S8/MRY D GG RMHVEBWDD C
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5 HJ HQHUDVIYH 3 HULSKHUDOL HUYH , QViAU DFHV Q REMD S S UR 9 B ISIDW/HL HLQADKYWQ I FR W L
7KH HJH Q HSHUN ISRHH ULEBV H BIDLFIHY X VIR US R RRL U F X O DRALIFEKRWLKR S DW K L V
DV X U J WRHDFAK QIQTYXRHOAYHLI® @ D Q WRIY L RS R FHR/IAR Q V L G H WY& H RIFDSIRANAD G
VHY HUHHWGEL S R H UIBEW IR HHN H OFHXMWBORRPEDW LQMXUHG SDWLHQWV ZL\
JUDZIWLBKWYDS DHE XQGH B L VRIVD®
RWKHHUYHFF® 2YHIS HURB® R QWX V $JRQLWE$ QUIDI RQLMAD \ RQHXUDO, QViAJ DFH
UHJHQ HIUDRFRHAAX @K L ER W R WIRQG 7KHJIJRQEYWD JR@RIQHX Q VED F$19, LV
VHQVRR\QQ Q H UAYKDVHAHK V FXWHD TW LY D UHFRQVWW M F WQERRY HJIW FS& HV H U
V W DLEQOMH D FIMHE L R O RDJIR.§ O DVXHUWD L Q D W R XY 6S00H. UW R O R/U P [F & Q WNI R IO/
VPDPRWRBW SR H QWMDY KLUKHPRYHPXOMPIHQGRQ WHR QN\HK GIRFOW
TXDQEQWVLIQDOKLWLIQD®HBQWEONXUJL PDLQOR IR VROVF O0Y DOORZ
DG Y D QFRIGW URPO X & HQ 3 FVRLYYHP H QWW U ID\Y BKH Q WILR QWU B MV H @\ PN RV K H
FRUUH YV SR PFYVFDWWRUHDQP E UD UG VW R QLQW HUHERAS R V L\ DREQ
SDW LHIQMKYDQVKBPEXYWOVVERIYDWRYHPHQW FDOOH®E'SURSULRFHS
VHQVRMWMGERKBNDOVRRHHQHVWHEVUHG
VWLPX6DWY QW R S O DHHOVHFGL QRKEH V& O L QA.IF\W DH Q W RUKMN\SRRHPIA W SRR 0N
SDW L BRMMHQDE B LIGIF AR WRRIQ W URIOR ZW K DOVR Z HRU[W U H PRLOW\ DP S X W H |
WKURXJK WKH VDPH 531, DWG HOERAWR® GWNVARQN B BBREWR Y H PDHFUV/RY
PXOWBEOH.PQ®HQ VKBIO® GWRRDLEYV
531, WO WRIHFWLYKLEWWURPBSDLQIXPRQWKRVW DPSXWRPS\LRQGEK HIWH
QRGROQHUNIEH VRHPDPAS ERP RQH.QYHR S H U DUWWLY\W B, S U H V HRIYHRIXKD F W L R
UHJHQHDQWHIRXBHYURL QI OD%R R WU RDX A\VPLQIQ L | L DBI®W QK DW U RES\K \
705DQ631,GHPRQVWUPMOHBSW\R Y K& \V L FOIOMNWERBH VL ®XY6 QWRI H W K
SDIMFRUROORZH® U RMY HAVD ®IOP D OR P S DWRIGPK V AU D WAK® Ry RDQ F KARRU
PRGHOMJIJHEWINKBDLQLBYORSWLROY DQWDJIJROLVW PXVFOH
IRBDQDJQBUYDY. G NHEG LV W L DWW DRWQ
531,GRHMWRWH T XW KEH Q H U YROM[ L R @ L D\HRLQVAI UDVIAG 1 HXURP XVEXGRVNHBMDO
QD WRXYAF @ MWD WXWRAP D Ol HIU D | W 3 IRWKHHY 2,
SUHVHUNYDOBRWIKIQFWKRUWRY LIS L QY VHR L Q WHIUREVFLFREDSIURN VDKHP\E |
VW D@D O DBWHHIU IELRHS5I3 1, WH T X L U3H U HW\RVGKEHR Q¥HV L Q@ P H WIDRCS O 7 ® WV
QHRYDVFXQOR WKEXWIFR®D IWKRD\ HOLPLQDKEHHIRUD VRFNHQ® OORZ
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PHFKD QR B BN&/D WK U RXKMN HOHW R @ [ S O RURIGEO DVQHEM O H FNQIGQLYADV LY H
I D F L O LSW D)W i SFH.Y E® [EWH WK O RW K KW U D GMKEDIWX U WH(S O R @G Y END UV R Q
ERQHBUHDMPG\U R SRV WKB QG ®LQQED QG 0MQJ
VWDEERP D WR®R FNH W VE D W HI\L F K
FRQ VWIXQRAIDKHH V LG XD+ R Z H YW K HYAULGI LQJ %4 RAR] LFDO9 DUDELAW Z LVK
2, LOQWH FIDEBD MY JKHUVRI L QI HF W, QRAQIHOW HRGLQ
FRPSDWWG D G LIWPLSRXQ\DEDM ER (FLEXWVK HY BU DMROUWIS BB OH GOBHEY1,$0,
W K HDWRD QR Q JRH Q RWWN G WHRH.DW'H LQKHURAQMWIWHQ L IYPDQ IVE QOH WG X
7 K HH O H F BWUMHFR L Q W3HU R D W HEHREMMK/HQ H X D Q D WIRGIEX V FADDHU D IH WR/D W 2H Q W
S5HKDELOLRMBWBSRK® HHVWHR 235$% $QDWR FIDALLMD E L IWMAGRL JK DU LD E
OHYHUDJWWDQRVVHRLQWHIHPWERR OR YILFDMG W RV | H USDQML H/@ W V
FRPPXQLFDMWVRRDK VO ® RIIR X WRDQ H 11 HF WWYHQWXMHVGIGHSHEG GRIQRW L |
LPSOD@WHEWURERMWPRWRR QWD R O/ L JQIOWR W XS WR W \WFIRIOMLFRR F BO L ]
K D S MALHFG BADKEUNRAKKIWHU D Q V F XOVE X @/HPRIYOMAD Vi R H G EDG KD G FHHFR @ R G HONDK/
VR R LUBIMHH T X WUIRHIIBARHN L @V HF R Q GDHA X U UIHHXW R BW ZRUNM YV PD\ EH
ORFD'WARIQQU A /X\RW K PMHQHQV RN FHVWBHWEHFRGLDWHRBPDFKLQ!
|HH G EZIDAINS S OYLLG! UFYXHH O H F WZUL RVAKHOZH D URQ QR U MVRKGPDVGB\RIV WV )SIDIN EIB
W KH 2 3 5%\ V WHRPR U G L IQIDSNLIRRYGIZPHHUHE BB D S U H GVDELWV DSEHOHY R Q B OR YHAGK H
REVHUYYXEGWKHWPKRH M X OWQQ F R Q W R ROHIK UEDXGVH RIGRH X U WLKQHAUH JZULDWAKH
QHXURPXVFXDRBNR U WWKERILWE D EOH] K W ER PBOWRE HVK/ILVEKRD Q GO H JH
IXQFWLRQIDDUNWKQYYXBEHG D X¥REH BGHFRGLQJ PRGHOV
VHYHUD®O \HDUYV
&RQFOXVLRQ
7KH5RBIR! , P SOQUDEMH ( GPWRGHVLQ 1RV L QV R HIWHF® @ X TYUHSQW R D GV H
6XUJ LFDOS XFFHW Q HF H VIX D WILRRIY P& W RRW WRHIQ V R U
7KHELRORSQPIOHRWW B E B\WKHG JLFBBGEDFIRQ WL J DVWQORQJ WWDBER@ L\
W H F K Q ST¥HAH Q BRNEH R\QD G Y D QRHVWR ZQ 7KHIXW XRHD GY D QBPSX WD W
LP S O D QMD B E QWBREG MY H QUOHH/QWR U Q W IR\DVR. RVOLVBH VR QR UNLQX QFWLR (
RIXQFWIQRERQJ WW D ESLIGHLUNK | WK D WL OVRRI P E U R DAV H J U0 WIH/GDWD \B I L -
Z U DI3U R XWQKBHX W \RISHU L S QHUWX®Y HSRVW R S HH R DVE RQILKADR\PLREH W Z R U
GHPRQV®ROQWRIBGRMW DRBISVIRWH D UD Q GV K S H U V L WWWRM P S O D Q @/HD¥ELCAHH
LEXPROSOBOMRZHYHW U D @ N MWI® H F H V \ULHADIDE B W LAFRQX\D V HECR.@W L Q X
RQ Q\V R OR/PI X Q L A\ RIWVLKABIPR QDWW K HV F L H QW I RWFH T X MUBHLGEL GMKMHFK QR O
S H U L SKIMWHMHH UEHQ GHH) BIWIHYOHH FW UR G 16 LIDHY ¥ G Q V XWHKIBWK HIVHQ R Y D W |
DUUBFWIFXPWHKHQWYEMS YW IPXDWLSE B WKW D LODEWHRIFS U RSIHW L H Q
HOHF WGRRIBML O L FRO®® L Q V H LLW/LGHI[ W HDQIBM\Q VIRIBI\G EXLFND WER O L W D
W K U RAKKIKH UEYXHQ G/ORM K\D WHDUIHHO H F W UKRHEDHDW MPHKPAMWIDE U HDBOWB/® J D U GVK H V F
H T X DVCB\FDH® RAKMHQ WALWRNVH/F VRUVR R HF O L QLB D Q VHO DRAUERYU W Q HIUVFK Y BO L |
QHU¥RZHYWHK IDWUPRUWXNSW VE®E KHDOWKBDN WH W RRLIQV. P WK IR LOLWD
LQIODP P DRWRHUEBIRGUHVSRQWEHWKDWHDGLQHVYV JDS
JHQ H U DEVUHRAXWNRP DRCROY H PRINY WHW L | 1 H U
V K DDINV WIKQH UZKIL FR X ¥ KV RRQOLHFFWULFD O
LQVWIFE I5IWQHUDWLYH DSSURDFKHYV DUH EHLQJ
=9
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SHHHFHV

r&§DUOVHQ %7 3ULJJH 3 3HWHUVRQ - 8SSH
UHVWRUDWLRQ IURP SURVWKHVLVY DQG WD
-RXUQDO RI +DQG 7KHUDS\ sqru $SU r sx s

s%XPEDVLUHYLF 0 /H&L0 $ 3DOLEUN 7 O0OLO
7 HW DO 7KH FXUUHQW VWDWH RI ELRQLF
()257 2SHQ 5HYLHZV sgqsgq v s WwWvixs

t :ROI (- &UX] 7+ (PRQGL $$ /DQJKDOV 1%
$GYDQFHG WHFKQRORJLHV IRU LQWXLWLY't
%LRPHGLFDO (QJLQHHULQJ /HWWHUV sqgsq
u*HVVOEDXHU % +UXE\/ 5RFKH $ )DULQD ‘'
FRPSRQHQWYV RI QHUYHYV LQQHUYDWLQJ WI
sqrx ys t tzwzxuqy

V6FKLHIHU 0 7DQ ' 6LGHN 60 7\OHU ' 6HQ\
VWLPXODWLRQ LPSURYHV WDVN SHUIRUPD
XVLQJ D P\RHOHFWULF SURVWKHVLV -RXU
sqrw rt r grwqgqr

w*UDF]J\N (/ 5HVQLN / 6FKLHIHU 0 6FKPLWMW
1HXUDO FRQQHFWHG 6HQVRU\ 3URVWKHVL"
3V\FKRVRFLDO ([SHULHQFH RI +DYLQJ D +D
sqry y zyww

Xx&OHPHQWH ) 9DOOH * &RQWUR]]L 0 6WUD
,QWUDQHXUDO VHQVRU\ IHHGEDFN UHVWR
FRRUGLQDWLRQ ZKLOH XVLQJ D SURVWKHYV
sqrz rw s gswqtu

y.DUF]JHZVNL $0 'LQJOH $0 3RRUH 62 7KH !
&DOOLQJ IRU &ROODERUDWLRQ LQ "HOLYH!I
JURQWLHUV LQ 1IHXURURERWLFV sqgsr -XO

z/HXQJ (6 ORIDWWHK 0 ,QYHVWLJIJDWLQJ Wk
2VVHRLQWHJUDWLRQ :LWK 1HXUDO ,QWHUI
&EXUHXV > QWHUQHW®@ sqsv $SU rz >FLWHC
KWWSYV ZZZ FXUHXV FRP DUWLFOHV tvxqw
VDIHW\ RI RVVHRLQWHJUDWLRQ ZLWK QHXI
FRQWURO

rq+tHUU +0 &OLWHV 75 6ULQLYDVDQ 6 7DOE
DO 5HLQYHQWLQJ ([WUHPLW\ $PSXWDWLR(
S5HVWRUDWLRQ $QQDOV RI 6XUJHU\ sqgsr )

rr=XR .- 20VRQ -/ 7KH HYROXWLRQ RI IXQFV
SURVWKHVHVY WR KDQG WUDQVSODQWDWLF

rs5RFKH $' %DLOH\ =. *RQ]JDOH] 0 9X 33 &K
8SSHU OLPE SURVWKHVHVY EULGJLQJ WKH
(XURSHDQ 9ROXPH sqgst ODU uy t rystzq

rt (EHUOLQ . %URZQ '$ *DVWRQ 5* .OHLEHU
&RQVHQVXV $SSURDFK IRU 7DUJHWHG 0XVI
30DVWLF DQG 5HFRQVWUXFWLYH 6XUJHU\

ru.XLNHQ 7$ OLOOHU /$ /LSVFKXW] 5' /RFN
HW DO 7DUJHWHG UHLQQHUYDWLRQ IRU H
ZRPDQ ZLWK D SUR[LPDO DPSXWDWLRQ D
t twz zvvz txrxyq

ry*HDU\ 0 *DVWRQ 5* /RHIIOHU % 6XUJLFDC
PDQDJHPHQW RI XSSHU OLPE DPSXWHHV 7
rrqt % t utq+z

rw'XPDQLDQ * 3RWWHU % OLRWRQ /0 .R - &
7DUJHWHG OXVFOH 5HLQQHUYDWLRQ 7UHD’
/ILPE $PSXWHHVY $ 5DQGRPL]HG &OLQLFDO
$XJ sxgq s styxuw

rx+DUJURYH / 6LPRQ $0 <RXQJ $- /LSVFKXW
DO 5RERWLF OHJ FRQWURO ZLWK (0* GHFF
WUDQVIHUV 7KH 1HZ (QJODQG -RXUQDO RI

ry)OHPLQJ $ 6WDIIRUG 1( +XDQJ 6 +X ; )HL
FRQWURO RI URERWLF ORZHU OLPE SURVW
LOQWHUIDFHY FRQWURO SDUDGLJPV FKDO!
1IHXUDO (QJLQHHULQJ sqgsr ry u qurqqu

rz3HWHUV %5 5XVVR 6 :HVW - ORRUH $ 6Fk
UHLQQHUYDWLRQ IRU WKH PDQDJHPHQW R
DPSXWDWLRQ 6%$*( 2SHQ OHGLFLQH sqgsq y

&"6U % "51 "+"/ 1& + ,# *-21 1& +



Sq9DOHULR , 'XFRJBDAOERWRQ /0 %RZHQ -%
7TUHDWPHQW RI 3KDQWR D D@ G LMK/ 7GXDBWI
SHLQQHUYDWLRQ DW WKH 7LPHRXKIUGQIDWRREI/
$PHULFDQ &ROOHJH RI 6 XUJHRQV sqgrz ssy

sr+REXVFK *0 '|lULQJ . %UnQHPDUN 5 :LQGK
LQ DPSXWDWLRQ VXUJHU\ DQG SURVWKHWI
()257 2SHQ 5HYLHZV sqgsq 2FW sw v rg Xxsux

SSSUEDQFKHN 0* %DJKPDQOL = ORRQ -' 6XJ
36 4AXDQWLILFDWLRQ RI 5SHIHQHUDWLYH 3F
7TUDQVPLVVLRQ 3ODVWLF DQs3rsHERY Vi WX
r vvw

st7LDQOVNRY $. $GLGKDAHWDEIP B 6:BHUILQJI +
DQG 1HXURSURVWKHWLFV WKURXJK 5HIJHQ
6HPLQDUV LQ 308qgsW Lty 6 X UuHAY\u

su9X 33VNRY $. /HH & DBIOOODIFGID' G5 'BWY G /
XSSHU H[WUHPLW\ SURVWKHWLF FRQWURO
LOQOWHUIDFHY DQG LPS O DRX\WHMID Q0 R IH DHEWDX
sqst $SU sgq s gswqtz

svoX 339VNRY $. ,UZHQQLMQXBBGHUV '5 7DHWCC
UHJHQHUDWLYH SHULSKHUDO QHUYH LQWH
DUWLILFLDO KDQG LQ XSSHU OLPE DPSXWF
>, QWHUQHW®@ sqs¥YDODOD ESOWH tI U B P
KWWSV SXEPHG QFEL QOP QLK JRY tsrtssr

swoX 33/X &:BOVNRY $. *DWHV '+ *LOOHWS\L DG
5HVWRUDWLRQ RI 3BURSULRFHSWLLYH BOGH&
BHULSKHUDO 1HUYH ,QWHUIDFHV LQ +XPDC
B3ODVWLF B5HFRQVVEUYXF WY IHué Xw JIJHUXH=+vu

sx.XELDN &$ .HP&EH&ERBUQD 36 5HJHQHUDWLYt
,QWHUIDFH IRU ODQDJHPHQW R |$)RBVXIWA 8 &
-XO r rvt X wyrzxs

syODXFK :DPR '6 )ULHGOVB/UJHWHKG PXVFOH U
UHJHQHUDWLYH SHULSKHUDO QHUYH LQWH
$ VIVWHPDWR86 BHHSQSHZLRY rv rr ruvxzwyv

SZ%XUNH ./ $X@BRRSHUKBPS 6&8BHGHUQD 36 5H!
SHULSKHUDO QHUYH LQWHUIDFHV 531,V |
30DVWLF DQG $HVWKHWLF 5HVHDUFK sqgss

tQHUEHUR+OX g %XUNH . &HBHUQHDUDBNLMF
QHUYH LQWHUIDFHYV 531,V DQ RYHUYLHZ
30DVWLF DQG $HVWKHWLF 5HVHDUFK sqgsu

tr SR OLWHMUU + 6ULQLYDVDQ 66 =RU]JRV $ &l
7KH )LUVW +XPDQ ,PSOHPHQQWDILR@ICFHXADK
,QWHUIDFH 3ODVWLF DQG 5HFRQVWUXFWL
sqry w u Hrxwy

ts&DUW\ 0 +HUU + $THWDS RREQQANXWODO ,QWHUI

&OLQLFV sqgsr tx t utvxuv

&OLWHV 75 $QDWRPLFV &R HQJLQHHULQJ

VI\QHUJLVWLF ELRQLF SHUIRUPDQFH &XUU

sqst 'HF sy rqquzq

tuULQLYDVDQ 6BUDRQWRIBU BKE] ,VUDHO ( 6R(
DO 1HXUDO LQWHUIDFLQJ DUFKLWHFWXUH
UHVLGXDO OLPE IXQFWLRQDOLW\ SRVWDP S
$FDGHP\ RI 6FLHQFHV >, QWHULQBW@H $4&KrPr
KWWSV SBODX RUJ FRQWHQW rry z Hsqrzvvvt

tv&KLDR 5 6XOOLYDQ &/ %HUJHU / 6 SDNDN
5HSRUWHG 2XWFRPH\OHORPRXUHIW 3BRZHU ([W
$QWDIRROMXWODO ,QWHUIDFH $0, $PSXWH
sqst rt rq vzxy

tweULQLYDVDQ 66 +HUU + &OLWHV 7 *XWLH
$IJRQLVW DQWDJRQLVW O0\RQHXUDO ,QWHUI
BUHVHUYH 'LVWDO -RLQW )XQFWLRQ DQG 3
sgsq sxt w Hrrvty

tx6RQJ + ,VUDHO ($ *XWLHUUH] $UDQJR 6 7
$IJRQLVW DQWDJIJRQLVW PXVFOH VWUDLQ LC
DQG SHUFHSWLRQ DIWHU DPSXWDWLRQ &F

t

—

& " 6U

ty% UnQHPDUN 5 %UGOANBRENWS555 2VVHRLQW
VNHOHWDO UHFRQVWUXFWLR® DHXD B HX BED
sqqr ty s rxvxyr
tz7URSI -* 3RWWHU %. 2VVHRLQWHJUDWLRQ
VNHOHWDO DWWDFKPHQW RI SURYWKKY H Vre
ug-|QVVRQ 6:L&DNIPBEHUJHU . %UnQHPDUN 5
SURVWKHVHVY RQ WKH XSSHU OLPEV PHWKF
SURVWKHW 2UWKRW ,QW sqrr -XQ tv s rzqgz
ur7LOODQEHIEHUJ . +DJEHUJ / %UnQHPDUN 5
LPSODQWYV IRU OLPE SURVWKHVHYV DWWDFK
2UWKRS 5HODW 5HV sqrg 2FW uwy rgq sxyrzx!
us+tRHOOZDUWK -6 +DUULQJWRQ & 5R]JEUXFK
RQ WKH SUHYHQWLRQ GLDJQRVLV DQG PD
WUDQVFXWDQHRXVY RVVHRLQWHJUDWLRQ IR
WKH DUW DQG SURSRWHG®WWXEWH ODNUXG iy HV
ut2UWL] &DWDOIQ 0 +nNDQVVRQ % %UnQHPD
PDFKLQH JDWHZD\ IRU ORQJ WHUP VHQVRU)\
DUWLILFLDO OLPEV 6FLHQFH 7UDQVODWLR
UUODVWL@RZDPUGY FOLQLFDOO\ YLDEOH QHXUR
SURVWKHWLF DUPV ZLWK WHQ DR EOIHH HGED F
KWWSV VAPDQWLFVFKRODU RUJ SDSHU vrur
vwDHurlyzusl
uv2UWL] &DWDOIQ 0 ODSWWIIPDQQ BDWUXQ@HPDL
&RQWDLQHG 1HXURPXVFXORVNHOHWDORXWR
RI OHGLFLQH sqgsq tys ry rxtszy
uw/LDQ®OOH * &HGHUQD 36 .HPS 6 7KH 1H[W
,QWHIJUDWLRQ RI %LRPLPHWLF 6RPDWRVHQ
sqsv rq r ry
ux$GLGKDUPHH:-& 5LYHUD 6DQWDQD 0 'HKGD
6:3 vx )XQFWLRQDO 5HLQQHUYDWLRQ RI &>
%LRORPWIFH®W SURVWKHWLF 3HULSKHUDO 1
6HQVRU\ )HHGEDFN 3ODVWLF DQG 5HFRQV\
OD\ rr v 6XSSO tvzw
uy) HVWLQ & 20WIPHDUKRAHHVKH@OXKPHU 5 6FK
&UHDWLRQ RI D ELRORJLFDO VHQVRULPRWEF
IDWXUH &RPPXQLFDWLRQV sqsu -XQ su rv r
uz& KULVWAUHD %3N (/ &KDUNKNDU + &KDL * 62X
SHULSKHUDO QHUYH FXIIV UHVWRUH QDWXL
DPSXWDWXBQMO-RI 1IHXUDO (QJLQHHULQJ ¢
vg7DQ ' 6FKLHIHU 0% $QGHUYRQ -5\GHWH'WD H X
LQWHUIDFH SURYLGHY ORQJ WHUP VWDEOH
7UDQVODWLRQDO OHGLFLQH sqru 2FW y w s
vi: DUN +$& 6KDUPD 5 O0ODWKHZRR. & K)HIMWHG
$ QHZ KLIJK GHQVLW\ sv HOHFWURGHV PPs
UHFRUGLQJ DQG VWLPXODWLQJ VXE PLGRXLU
Rl 1IHXUDO (QJLQHHULQJ sqgrt OD\ tr rg u qu
VS&KULVWHQ DHEQ 6%& : +XWFIKBLRVRWYRORJILFDO
PHGLDQ DQG XOQDU QHUYHV IROORZLQJ LP
DUUD\V %LRPDWHULDOV sqrw -DQ xx stvtu:
vVt/DUVRQ &( OHQJ ( $ UHYLHZ IRU WKH SHUL
-RXUQDO RI 1IHXURVFLHQFH OHWKRGV sqgsq
vu/ XX '. 1JX\HQ $ -LDQJ 0 ;XUHDGB®Y MO $UW
,QWHOOLJHQFH (QDEOHV 5HDO 7LPH DQG ,C
,QWHUIDFH ,((( TUDQVDFWLRQV RQ %LRPHC
sqss wz rq tgqvrxwt

*-21 1&, +
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