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$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V



628+51
6800%5<

 PLVQL FOLW HEQXURFH S HRpHXD
ORNDO®R®QR aYMRPRY

,PLVQLPRWRYDNRN &X Lp DR pK

GXXKHOQMWMEKBEGREQMNRLQXOEF

OHWSHHWNURPMB® ,9 ,9 5RYQ
QHEYQRFH S HNUPH®OLVQLP
NDGPND,S

. 9%/ ,7$29=" 8aED Y (6. e 5(38% ,&(

9 52&( 9=+/('(0 . ,0,61E0
/,0,7#0 352 2&+5$18 (.26<67%0
9(*(7$&(

9 RFH GRAIPMRNX NWR]Jat H
~]HPNGE\G HRPH® L\VIQLPI WS t
JHPQR]JRQY\MiG MOQ&HSRILPQG
$27 1DGOLPLNRQIPHQWU EK®
YURFH ]DWt§H®B p QP& +.2 %t O
.DUSD&W\2 3iODYD3 3RG\MD S9

Do,,

,PLVQLPIRWLGAK LpLOVRKRGXVt
SBRFKUBIQR V\V DMHP3H @ B EKSO H

NUR pQIEBI\G Q1 Q N RY R/ IN PNOGAW H M
P HOURYIiGt

SRGO&VOHRNGHORYNRPELYPFL
HQIBRACGRISIR BUSP NRRPFHQ
62 NS HNURRHRBH]|SIURRV X]RB$Qt
QDPDOEFRRFKINKVHFNDPKABRYD
DORUDY VNRYVDRH DN WR MNQLED
DQDYYRUDBMWLHGRp HENHIPHEN p
QRYpKWIDGNpP  3DGER\P - LKRP RIDANP
D=0OtQVXYKiGtHNURBHSURU $ P
NRQFH QNVWUPOBAEHG R E t ND,®
1DYHOPROpPHPXRUDYVNRVOUD
Y\FKiYW R PIWMRQ tPE G BSEK N U R [PHL
QtKRLPBW X DGOLNRRQGHQW
Y\WN\WXMt JHMPpQD Y RNROt
YQHMKRG QB W QRNHIIFRIHI KN D |
YEVOHRRGBHORKYRPBRREEQHNU
LPLVQKRSWR2 QOX HOPROpRHP
Q NRTKNWUDQ Q&KM LREE@ B ¥ WD
,9 D9,,

602*29¢é $52916$ 5(*8/$y1E
6<67€e0

9WRFH E\ORB$YR|ZREIHNRQFHQ
30 Y\KOiZ4ABBNHR PRJRYGEW
D WJIXORFHONRYQFHYiQtKRG
BVS KRGSERBWJIXODAEHFKQW X
VI \VN\WREGRREZ OHG®P® ~QR

DWRH ] REOBY3WLHMWPR
JRYEVKW BDDRAUXBDDORKOia®D R
QHFAISRURWORNHP VN éUDNEA
SRpPH\W O i & F\QRBREKR WALRKR D FYU R

ODWDR® URUH &KD3S9 7KH
DMIR IW KOH | H FWW/H GU L QWHDIY\E \G
SHWQVERIMRMA/FIMUR ISY LBKUYLRG
\{XE)MHUB\UJHJ; &KDS

37KEHQ]BRE O R®WHYIBAYO RMFHHGH G

L\RD\WQORFDWHIRQIKHR@F HQWWHRWLRQV
D W W DALPH. G\DRHQY\L REXIY DWYW D W QR Q V
WRMWUDYD .DUYLQi D URGRIMNHULY W HRQ
&KD9

7KBR00®WMBM@RBUV|{@MF[FHHGHG
#DVODGQR ADREBPRX.R@KD,S9

6LPLURDY L RRKD/UWISHR O O Q WHIRBMD X HV
QIRU OHDG QLFNHO VXOSKXU GLRJ[LG
[tLG]EIHHUQRW HIFHHGHG9 RRIBGS, 9,9
H TXDWEIROOXWHRWD G P L2CPQ RW
PL

[FHH®HG &KD,9
P$ 5 48%$/,7<1 7+( &=(&+ 5(38%/,&
1 1 5(/9,21 7 7+( 32//87,21

/,0,7 9/8(6 )25 3527(&7,21 2)
NX&26<67(08B1" 9(*(7$7,21

L% M H U LROWERIU WWKKSHR O O R WRYIRMD X H V
UH F H HIRWGU R S R VS| RIQHHLEFY V H G
DWISIR7 H[SRNOQGEDP®DUUE U
WKD@ $ERYH FREEMQ\WREZWURQV
WHREGIQ  HSHADD IQWH4@ . DLEDW3/ $
370 DAY/B QIR GUNTE K IS 0 Q4G

U VN BKRR0 O 0 WRYIRVD MRHAKX O SKIXRID G B
tRL W URPLHERB UR W HA VINGHEP V
YHJH FH HIBDAQY X WWRFDWLRQ
ZKHRHDWRHQQMASHUIRUPHG

QR D VRIG KIHV XRR/G H O PR B E LA MK
PHDHRHQ\M/IQFQQB!MEDUGIH—RQFHQWUD
P HH®KES S DY VHV WPHMIVR O G
t8$7 RY H/P DIMD VAV KOHV W D @D E H P
FHDUOBDUD QGRUDYLDQ EHIQ RAKMWD Q
GBI OREDE F K QUWRE DAL IONDHF U
MHt[ F H HS3H GOV K/HD PUH J L FOQNBO IV @/ K H
b 8B Q WIRK® P/ILE@E-UD G HFORYDU
t GXELARXWK ORDQEQMDEYLRQNDS
)9 7K62 SRO OG MR F H HAW 8 U\
VP DDMIRIWKHRUDYLDQ BLI1HWLID\Q
ZLQWHDWERYH PROEWQWUIRWLRQV
DOWRKFNGHWVSHFDROQED G ZDNKH
WH V XRIWR/G HOD O XIRWKRRWW O X DE O H
QDWRMIDRAV KHH BK S X E Q GEW RVDARH
8BOP OWREDIRKW?2 ZDW|[FHHREHHEU
DRO OY H W\P DIDMIR V H Y HBURIWCH B\B B G

F DISMIDLMYV K H B SXEOKES DQG

H

+

R

D

D
602* :$51,1*$1"' 5(*8/$7,21
6<67(0

LQQ DWRWDOVPRVLWXDMWL®RQV

HUHJXODWLRQV ZHUH DQQRXQFHG OD

y+00 £ ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXat
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\WWHP

=QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
$LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL



628+51
6800%5<

QHEYWROIZHQQIHIXMPFHMWNRXRXURU KRXURWHJXOD®XR@RY
G p OMNWDYI JUtR WWRESH VHW L Q WREXQWHFO HY BW HF® Q F H Q WALOMWKIHRW XDW LR Q'
Y& UD] QX HQLV SL® \L MOMIL V Q DRALFXQEQHISH U LREP- D Q X DWR ) H
]P QWEND/NBRG PtOUBWNR KO DARFRQ tBXUIQ RVRWH 6 56 WILRY 7KHKIKHW
JR Y BVELKW YNDES QX P ERIMP RV L W X DD/QUIR IO D WHHR Q V
3 . DQQRXMWHGHFDRRPIDWR WKH
9 RFH WRYQGRANR\KOIdERRX QX P ERDQ QR X\OFRAIGW X VWILRIQIV.FD QW
VPRIRYYEWXDESYRGEXVRNARQ | QWDVEHG LQ QRHIXODWERQRXQ
FHQ WU O HP QR KR@KH O NRYOWHIY | QfF H 6 QW& KR &NDLCDIVOHIYHIGDW BR IR O G
KRGBQRJRWIPW EDGH K O i a¥BQA$ /HJILV O BKMO.Q BHE\R S MQHHE D WMARR QH
E KXHUYEI®P]HP3IO]H VNDEK\VRWHFIN FRR® G LN DR QR X QY RIFDRIL W X WD VRQ V
NUDMH FR QW UW\RXW\A G L LLGHEDQ/EMK DIS

7Z R/ P ROL W X Z\W LDRDOAR Q R XIQF H G
GXWRLJIJWURSR VBRKERGFHQWUDWLF
tﬁ%VWYQUJ[KCRO(lZJMMPR\ULWX[ZW-URQV

D

(0,6( =1(y,a's-E&E&+ /E7(.

OH]IRPMRY QiQBGXNHFLKODY
JOHDPLA" XOIIWHHWHFID  RYO
X MW HWOM R H G F KR E® R/E & &/tS
W HEDYIGR P i F Q RISV G K% & R PIL
] HQHHIV L FDSAFHP \ V O RYEERR S U
~DWtXFAURNS$=2 E\XYaHFHRL
]D]QDPHHQRQ\IM%-ERMLRNX HPLYVHIPLVVRIRE@KD LSR O O A\QD /G

] Y\WiSGRPiFQRN DM syswsp | FEDUDEWHBL OMIMY LERVERS
UXR  1DVQLARYB@GXNFH MGRMS KRD VU R

5(==2 VHQHPDBRMXRGtOHNO ]bré RXWBLRIGRP L V VIBFE® WD O G
W

r X VWHUF INWDRIKMIVK L OOHGHF U A DV H
RSDWN WQttaHBUIWR XY LVOMNIEY OD \YIRM\HHHGLVVLLRR?B’QKDKH-(ZZ

3 HFK RGCDRESMMP t SHRIMWE]QDPQEF¥KXUFRPSDUHWK WKKRXVHKROG
VSDORYBDEFM$VQtaBQRGX\PAHtKHDWLPQY VLE@VMPERWHUEDVRQ

RFFD GRa&ERWYEAKDEHORPHMOFAH® YHUDKKBHFURBIWYHV\SILRREG XFW LR Q
YEUREDBRPHDEGRE@FFD VQtaLOVURWIGH==2 VR X UFDHHD W W UWEBX W H G
HP LIVRIE L O]GHFM $ KH SOHPHGQW B /M RQ

Q R XX BHOQ@HW K\HH U URIWIR \H
QV QDG EHRILRQV

:{(\0,66,216 2) 32//8776
t,QVVHU DERPYDUR NNRKFHU RG X RW LR Q

=
g
g
2

: . _ % LJIQH R V. R/ H O\LH\G RMKOM W QR
6|:|NWRNIO‘Q\1Z\MI%G@!IF:IFQ‘R|HQ/\D}GIO DQ%QB@%RQWGXFHQHVQ\D/LRQV
YE]QDBRGIOM@HPLEA"RYIGMERQ |@PVLIQLIERPBXMWREKRIY? KHRAD V
NUp@EPLVIEK 30 RILGXDSSUR[LPDWHGXFWIHPQVVERQV
XKHOQDWDpKR & DUVHQX GXFEHBHWDOPBMD GRDUJORPHUDWLR
NDGPLD DEHQDBSNQX 5R]| SRGXFWILR® QBGW HHH® L OWKHD V
KRGXMR SRGO VMNWVRX YHH@p HOHUHAN | DSSURI[LPDWHIXF R LHRRQ V VLR V
DY ERIEW H SOHDY O KBIP OV/[tL X LpLWBRR VBRIV

DQLNOX EHNWRUO QRibQ 17 KMH FRIRRKERX V HK IR DWW R@W WRX HV
NODGRSURYWRDXIWRPRE YR DNMW LJQLIERQ QW MESRNOLARRMY IKRIQ
QHVLOQYRQUEKRY/ WDWW@RBRDS| DPELHQWSHFLILLKDPIOXV RRIPV
YIJHP G ODOMYIQLIBRGtQHMMYE]QDPQ MI30 FDUERRQR[LGH
QBIPLVRFKGH VN X =RW SPHX 92& DUVHQLFFDGPLXP DQG
PDWREAWU ]S VLO @ RHRUIRF K]t HQIJR>D@S\U$H\QHQLIERDQYWWLEXWLF

=
&
m
@
@)
T

DODKCHBWRGXFVWERRU

HPLR/ORYD
GRP LLQE WIHNG/ RRQAO SKX B [L G H

c
T

ICX s wxm
sSc
OrHY
I<&00

. _ Q@GLFNHO 6HFVRRIRWDGHLJIKW
$7026)e5.&.E "(32=.&( EHRVWWRDHRI URDPBK L PQIGV
5RN E\QVUIANRRUPIi®Q@US$P |U FKLQRHYLD P SIGPII U L FXBOQNGX U H
VSDQBRHM PP FREH GORXIRUHVRRQWULEXWHG P RMW UR JHIRL'
[L $EUDVRIVQUMHYBU D N IQV
W DG

KR G R BEPpR&PiO % 2SURMN X
PP E\QUiaNRMEQE At

ORNUG H S R MtEE\ OYDS RRJYY Q iR N H
QHSDVQUAAHM Y \aKRFXKPRW Up$70263+(5,& '(326,7,21

G H SR Vit EM OGR VD &M Q B V IRERID V WaH i Ke | s 1\ D WZIDRCR U PZ00D @ Y H U D J H
ORUDY VN RAMOHNVEMH QUNR Q R 4 H PPRSH\AFZLSL\I\J—I]}/WVWEHS)LRWIRHJ\

=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpPP NYDOLW\ RY
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V



628+51

6800 %5<
6 XFKGHSR\.tRMH SRR N X WDNp&]HBK S XEFRHAJS R Q/GR QR W IOHRR Q J
VQtakGIDNEBMWISRMERE\OD WD WHWORUPPDARR XIRW  + TKIWRWDO

SORKFEXHGYRSRNGHR\RBRN X
V K R G QFRKDE RRFIDR®R WLHMY\4
KRG EROBRVDAHQREQKRUIBRD
2VWUDY VN X

ORNUGHSRJHBXNRYDD&FKLR[L
GRYDQAFK2 IRMWPGXVtMXRFH
Y]URWBMWODRRN GiH S R LFHEN O@D
SOR&H W

6 XFIGHSRRIEB RY D RHIFSKX V tRtX Q
SRNOHVOD

&HONRN 8 R FLFHINDQ L O DVG X V EN\D
SORFK X

ORNUGHSRMRGEtNRIYR OXUER F H
RS URR\LX P tU § O HY/BDRDG Q R WX

ORNUWHSRREGRWIRFH YSRURY
VURNHP SRNOBNRY DY UMNHMWK &
KRG ERWER VD A&HB R P.tU X 3 Q &K
6O0DYNRYOHEDRRI DY VNRV® H AN
BXFKEHSRREBRWWRFH YSRURY
VWRNHP WD ®OHVOD

ORNUIVXFKGHSRNFGPLWURFH
VQtal®MY\iKRFEKERUREGR F® |
Y PLQXO@HW BRK D & RH PR N U H

-DE O RQKEF/ R X
ORNUWEH SR LIAHH O Q R\Q\BWSHKR F H
]YeaLOD
ORNUGHSRPAK®R UL GRQFEHY UR
QIQURNHP]YéaLNoEs

SHF LS L WK\ I RASKUD® PP

atFif@/H S R VR ML @ §KDNWO L JE RVZMK D Q
LQ 7KHKLJKHNORENGH S R VRIWKLR Q
S K XAHHD W W DLIQIY KAR X Q VDBID®O R
UDYLDQ edHOHNVHEDIOQ NI NRQRAH

' GBRIMMRQ R \WXGKXU DOR GHFUHDVHG
FRPSDWR G 7R WE®HS R VRMXLARSIKYKHIU
W R/EK U | R WHRH H B S X FHO XA O O H G
W7 K LU SHY H D @/NHF D VIRV KDHP R
YDUDRBQG WLQFH 7KKLJKHNYW
OXBAMUHDFKHEKHXaRRB W\QIGQAVK H
X 2V W WDIYDD

" HAHSRVRWHB®AHIG- DQR[LGLVHG
1 12 IRURY) LW URQWHDDAHG 7RWDO
ZH®H SR VR W LRRIGIRDQV KX U | B FHK H
ofJHBKSXEDVF W

AtFURG H SR VR W LRQIRUGRIQ LW URHH Q
) FHDWHILJKWO\

\ SIRKV®HDS R VR IYILW QRDOW Q  WR Q LRV U
QIR KK U IPWIRHHBK SXEOLF

&RPIDBIWRZHW GHSRVLWLRQ RI K\GL
LR@WHHAWHG VOLIJIKWO\ WR W LQ

;'\'jaqw GHSRVLWIQRQ RBEHDG E\ DERXW
X D UWMGHRIP SD WIALWRIQ 7KK LIKHVW
Y D OXHHD W W D U LRUW R &IQR U \
6ODYNAMWWOIRUDYLDQ %HUNVAD Q
GHSRVLWLR@ RI @BO@OVR VOLJKWO
v WKD®
" HYQG UG H S R VR WD & P LOKHAF D) VIHTG
6LPLWEMY L REKIVUWKH J KHIVOVX H V
Z HHD W W D @/XIBIG O RX@KBEV 8 KV WU L FW

7 K AHG\H S R VRLDVLLFR@ @@HF D VLHG
7 KAHGWH S R VR MKLRRIUR G@HF D VAR
SH®B/R &KD,S
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&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\WWHP

=QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
$LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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=QHpPLA"RY]QX W MUR X p B\REPH |
QHYI YORQ Mt SUREQP\ RAKUID  AlYR@KR SIR
WHE =Qhlanv RY|G@ Pi SIRNDDMD H
S t]QEYPh QAN LGNGO QHpP L & O4 W
PRKRXS$V RHEIWRAN PXU D Y RSVt
P$SR®pQ]iYDAQPEBKRYIARQHPRF
DS HG p DAWPQR\XO B M i\ A0 X\MONA § D
S$SVREVHIHWRERX O LWIQNG®\S $
VREAQVAVN&QRWP G OVINEREBQRH
-VRDS tpLERWURDOBEGEL IS$GE
DY RGQHNIR V\VINXIi R ® HEB @G U XK
V N O DG E\ WNRYV W OREQ @ KK 6Q &
DGIQHpLA"XMWRHRMNKEF KR SORY
VW BGEXPXO®N DDWRYML Y HRND
WpmS HFKRBWRWUD VY@t RBIP DN
Q NWHUBKtP@HBRHS tYERQWDI OLF
W LRN¥ WP 1 X WPt QLSRR EANR]R
P D W H DEXGRIY VLR W R W1EA R PRK
VREHQtPO]QHpPLA"XMtFtFKOOI

9 XS O\Q HAprPU WEAONRDW WtQ D P Q
JGURWMBX\Y \WiSGRPiFQRX®R S U I
UHDOL]RGHBD WGHRQ L PGR a0/
NY&W] QP X VQaHY HP M ] QHlA' XNVRFK O\MN
3 HVYER D GKORV SR G i DANSERFE®H p H
D N WILYR @&/ XWNUWIAMNARQ R & W\ YN W H
M¥NR P E L\PIHALH R U R ORI R]BNEPD
SRPtQP L SthlQRX S HNUIPRYI @ P MVQFK @
PLY Q NMERK A\NRALYERK OWN D \R | HW pD
YQ NW HWH FIKR Q@ WRKK b D VRQ R & W\
QHY & SUREQP | H \BERYDERK | Qla XvRFK
Oi WAV S H Q G RW\VRIZEED Yi]D @R O
FA\NOLFINRPDWK B R RGXNWREB R
MV R DGORNBCLNW D pRPYL QLP L
S t]JHPQtKROR]RQX

2 EHFRO0 BRWXR NN Qti SGRPP i F QRAM
@EPL SO\ M YE]@P @EP JGRWP \WEHIR
YDQ®FKWERO\F\NCLFRIR B WX KO
YRGtN$ FHONRY Y JHP KO3
]DWtaHZRRFUKD RRX R XV N\ W R & DN
NRFHQAMEFH R LGX GAMPLMKR ' RSUDYD M \END
AGtP YE| P @BP | GRWP \XVSHIERYDERK

piVWERO\F\NOLFREBKVXKABNIRG

96]QDP QJE&PLRMHLp L &" XM WFHIRKY i
LQ D GY®GIHHDEQIiS$ P\ VIO @MUV LHD G
VWIS tSDIR&SRXALRIBR X 4R QG
NPV SRGOMEREYEFK ] GRS D ] GHhlang
RY]GM#E DN $]Q KRFEK D R\ B HEQHE
@ \WIGE |GR$ Y @p GNOIW 0B\ D
S HQRVXOENRGOLYLQO]JOMLQ
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$ WV KSHH V HAQLVIDHP E L BI R O O X WQMRIQ
W KRR VW U LREXKE/O HRF R W H FRVWRK G
HOVLRQP HQWV 3 RIMG DLU KDV D GHP RQMDE®!
@& HW U LIPPHSYRAEEOP BG DD@ER OO X WD QW V
@} DD XDZH. GJHD QRIKIH DOREIO HBPRD H V V
0 VU WRBEHU LWVREW QDI QERHPVD MOHD W K
03 QHIDAYHY DIIHAWYHIHAMRQ FDQ
L Q1 O X NEBFHD QB V X GWHDVWHB RG V
D J UL F XFOR/$VQI ROV W' G G L WK®IKD G
R XR\SK L F DWQIGEQ G L | LK IY W LIBQYG
T X HE RV \ VINNGX ¥ V H TWRIQIQDI®! V
X/5 H RALIHWH D QWM G X F IWM@VRGBK P BRH U
KSOQADQG DIPDOVSHHY/ 0 DQ SRIVIQN DF
F X P X QLIWHKHHQ R QWP HQLIWDIG HWULPHQWD O
WP S RFEBWF R V \ VINGHEDWY B'W IRRIRFF& D L Q
1t, ®GGLWRRNY KBREFWDQEEWOHFW
> DW K10 L PD WAIRRNPK B U WIKB D P CFIHX V H G
YE®R W P R V SSKRHOUO RWRCDQAHVD IQIBX V. O
GLQANLPKIHTXHRM/OWRURERO WD QW
wRXBWER Y Q%R QHG
2§y D QRIMH D W X DEVH H QRAGX E RGSHID V W
5 Y\ X D UMHHQUE R WARVP S R UWMRK@IINQ GQ
KRXVHKRDWLQWEP®WUDQ\ZXR B K
KDYMH\ER VX EVW BEMIDIB RO OXWDQW
gs 1Q WH &] HK 5HBXEQFE 1 RGHKHDW
Q cB'Iﬁ ROPPIGRFDBWLFRQYWH D X H
lURRRGXPRARXRWFLVVWRQ@WRPEL
R ORIz R\PH WRHGRRJJ DFODBD.V SHBR DR Q
G LW LGRHDDVR [ F H H ® LMPKS-R O O OW P R\Y
GYHY IRUVRPH \KEWIGRH HSHADD 1Q \RPH
DURB $VWAKH SHHOMWPH R WH PRQRUHG
SR O O X W KI®I\I WSHR/END HORF D X VEH G
\ VXVSHQGHG SDUAEX@W P DWHJ DQG SROF FOF
ERURP DWF K\ GIRFDUERQY ERXQG \R WHP ,Q WH
\WAX P PWISHR O O R WRIRIIRGRS RV SKHULF
R]RQBH[FH DA EP ROIRFDWLRQV

W ¢ QI H Q H WBMR ACRX V HKRDVELQR O L G
| X HLOV L J Q L M.AFFOBDWX V S HS)DBUH/BL F X O D W H
PP WI/GISR O \ F \IROAFW LR D U ERQ V
8 DQWKHHPHSXEOQRHFYDWHG
%%LGRQFHQWUDMER@MDV
L ViKK JW U DOH.FAUIDWQ VISR OWR R W K H U
LP S R UWRKERW X V S HRIBW\E L F & O/ DWH
D Q%R O\ F DRRIPLLFW LGRWF D U B3RXE D IOFG
HHJI\ SIROAUWRQ DIUFXOMH DG
Y DIMRIO Y SIIG\KF QA D PHWRDQRAUDQHF
OFRPSRXQG 92& HPLWRQY UPDIQ LP SRUEQN
H®R O O X/\RRIWR Z H Y\M K\HS H F E RRGFW U L
EXWIRRWQNHM GLYYBXIDWRLIROOXWLRQ
2tG L | 1IHQV KYHILBR X J L R®I/S H QRS QK H
FRPSRVRMWRREDW KIHLY B& FDIML.R Q

e POFREWDHR GO XWR Y\BMD V

$

B
Q

(XWURIL]DFH MH SURFHV RERKDFRYiQt
DFLGLILNDFH MH RN\WHORYiQt

R GXWNRBKRFDRMLRQ LV D SURFHVV Rl HQULFKPHQW
SKRVSKRUXV ZKLOH DFLGLILFDWLRQ OHDGV WR |

y+00 £ ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXat
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\WWHP

=QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
$LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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- Lot < 7K HB LBIR O O X WVLGRI®! I S X EQL F
SFOHID AUl R G (D -THPL YD |\ 1) vy R BIHAL MIFREHD HREM BEXCEID L V K H G
UHSXBALRARH * VSROMNBQHNWYRGLEW L E GMUY B D WD UERRNL G H
SXE O LN DMK A6 R X K WDEHDE R pigiiH QWQ YR PBUR L B FR U PRQV LR Q
OCiURHKOMEFEHOHQBR O HQHRU P By ipHp E LBHIQUWD @ DYWINHH U URLMWVKRHLH F K
RNYDAYWCRBIHRE YGDQPRAMRG| 5H S X ERM KHHO H YHDEW/H Y D O XFODALIUR Q
QFHY NYDDIVRY] G& M A [t] QP HBFK~A | T X D Q WD VRI@/ oHH D MED WR O O HE W H G
VKURPDA& RY,QOQRERDWYVPNRD O LW IKH WX D O,IOWR U P B WIREDR , 6R W K H
RY]GX®t2 yHVNKKBURPHWHR UR & RUEKGRIPKIRR DR U, ICADDIAW B W ML Q J
~VWDI¥RO |DY\XaG WO SHFEN OmOs |$ DEAAMRDODUNRUA/DIEP DRHP DFDOMRY 7KH
WP D R MM B R b R0l 1 Q VPR DIGY | R U PG Q! P ERPG RY LWL R e
yHULIL HEL DIV PRV SKIF US E WPV KRG L YO B X D O
PLENN®REOHDRR V | p W IUR A4WHKG QR ICFORC) D DN Z KO
YEFBRNDEHWQUHJ R Y-LEIEWKD | LIF Nl h{) EqerN. GFR/P P H @ WHRBRW\Q | R U
o R b HRRDNLIWE RO WRR DIGP@LR VP D WIL@QG H U V WD@HDERIGED £ O HV
PDFS HK O HBISIRKKI D IBVERE X O N i

. _ K B QRAGLX F WY/ IRRKE X E O L FRDXWLARIRQ H V
O'Y RIX E O LM RHR SIRO L W IDONPIRX QiR 0 [ svQ@ B DL V 0UIDVP HYARROUR\E L Bl QW

WLY QIUPXRLF K UIDLOAVRRTWG X5 FKD T X D G RW\H AVRLKAMH B S X BFGKIDAU D F W H
UDNWHKQ P WQEMEQN b L a" XRMFG RKEWY L ] D WIVRR@ LDQSR O O X WEVQSM\U V S H F
] KO H GM M NPIRFAKQ &FRKS AL GMG\LD YW LR W K B RV VILESDF @ X P KO D D Q&
D& L Y RSAURLY WMHHE tBIRV IMW/R M-RU R Y HW KHQ R DWP HIDQGK H Q R RWK@BIV X Q G D
ANRGORYI]QX¥D GWQNM UR MBRpLa"RHQWDEHWH U B RQIORW

DLEENOAN
YI@QPHWHRURORRLFWEBRGPRQ N iPR V SHIH B RXKVIS R O O B QIEHR\IHIRR)
YGDQDR F#0 D POUIK EO LMD RXR ¥ { QD LROCH &/ iSX & 6 L R BMURMEL ©
NDYSDL%VMIJ\S ?fg,wm\g %Rom&éw W%ﬂl; T XD OIQVBWRHF FXQ B P RIL W X D WIKRQ V
: " ’;it FBKI'S X EROKLIFS \8 H D @ L QWKEHH X D 0 O\
DWPRVIGHERMIBPHVWROHQIERY € Fis p ywiXEQMMIB W ¥ R V SIHBLR\RL @/G R Q
QMVRX D]HIRiIY BXEOLNDRWPDYHHQKRXWFLYV VIR Q¥ O B & HIERS
RGDWRNOGDBGEWRBQHANLFWSRY|i Qf/ ks E O L F,DWR.RRRWKIHQ WD E BV H
MVBUH]HQWRYORRIMNR GHEOLNDFKRGRQED'S SXQF H U WHRDOQWAIQQ H G
‘ BW KHQRGW ISEKEO L APDLW LR Q U O\
PDULHV RI FERKDF HRW 8D WWHR |
FRYDQRPVBDRi®URRN D H (RIWAKRHRHISKH S X EDAIEFS D U W
Y DORWIIS MR G Q REWQ DAMRY 0D & X ¥ FWRE G IBRIOOXDERWQ
VSODVOQRXGBILYVOPWREDR X é&qﬂme%DOW%mwgﬁlﬂéQFH
6ERRFKUDYJ G XEODWQ (¥ \KOia CDIRQDO G MDMRQ 1Q |RUFH
b 6ER]S$V$MX]WWRGRmelgfeRCR@ﬂg%DHRgmw%";mg@
FHQURYQHDPL AR IVDEMRUPRMIBMy \/\/ 1\ i pigomo XPmPLERL @I IGR O O
QR‘RV\U.R}(@I—LbLESV‘{[CPtRJRW&HAKXDF%C#YH@NQNN_HWRQVWRUWE
YVRXOMSBADGOMNSYVQIAG OHGQBERGMYRIDRE L B QAR OO RWERQ
YVWRXSQDMRRYHE R BRFKUD @ p RY
RY]GXHGEQH tMQD 7DWERRYHEODD TXHB
Y\GiQDNRRKR 6ENWHVRPQ

1iN RO 6ERRFKUDYYGX#Q Qt F
SR G MK SHXM D]iNRQp 6E

XDU\ 7K LDWP

VYEMLPNOEERGSD NWBHDEEé
~pLQ GRMWELHG QD/DVOR YHRORYE
W é KiR G Q RFHUDQERIWY G S &Rtp t QUDR

DPMXSUDBRMGIFPItGNR\KOD A
DRGYROWRRJI R YNAFW DD Ft) X QBF ARG L MRIMRHY Q R X Q
YORYIQ =iVO33 ]JP Q HANMVKDERYIQ | FHP HQQWH Y R N\LRORML W X IV IBERIX\O D
VPRJIJRWAIRKRD AU X POFY RYG X R N & FMRQV RU ZDUQV IHSHARYMHD  7KH SUCHASDO
N R Q F HQYWUITHQ G R WDAQEF K FKDQIHY UHDW R WH DQERXCGAHP HOMR WP RJ

G
EHWL QMW QDQBPR
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=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpPP NYDOLW\ RY
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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SRYLiQWHUMLQH"WﬂW\P@é:H(RGB\UHfKHYDOXWWPWWBBWHF
L Q G LRBC&BY WN U R b POV RUFAKLKADEH W L RUP K DRWVIER S X ODYERRVH RW L R Q
G L VRIFAX UDIQG VNGIKKIBYUNRW B HIF L V O DHVIE R Y/ RADVOYER YH WODABLQRWHHW BIMILQR Q
Y\ADGX MHUBY R J UDUWFFD H S AHPLO LMV HOWDR B L QMO G L FIODIDRQH U
RY]G %attS DGHJI X O DilsGt F K WFESLROO?VWMHD%B%T}S@ZH
SURHSAILHYWORE PORKRQHDPLEA" _HJLVWUWE&I}SDU%BRQDPWRV
Mt FOFRVER DD Y H GRIRWI H G QERDAUCGHIY @ P KW IOHP E LBILQUAD ® MWI\X O IF\R B H V

AN i QUIMIH G Q B WURW R YEORM R Y Q
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JQHpPL " CMUWREWY R RINR G ONRID y/ £ v WZKQHIDM 8 H FALR DIR RIS RWQIES V

F H Q WMUEIDRU HENQ D R] & t RIVGPIKYQ G OUGM-R WHOILSROUWRO ) LI, ,QWPH

EDXYX |dptR YHPL W\ ~RYQ QM | R W IRHD RB R O O X NE\RVQD BIR BR KD O H
RY]GYGD QpJH Pt L\H[WH @GRB\GD ERZYLIJQLMHQU

SROHON NYDDW R GGt NRX SUPi WD Xpr | K L OKH RWEHSR O OX@WK/B € FI1W DF
RUQS$PRUDQL]DABRFORAGtFSRIREOSIPELHQW DLU TXDELMW)WHDRGERRNWYLE
P D W& NWR VBQR\RDR FIGUDY)'G YXyas | U LIGRD X W K RRJQRALDID\L V DOMIDRILVK
MVERXD Y LSR\OND WRD QB W iwsQlti Y \ D QFED Q D I NMY/DHHODWIRHIKED R DWP 1D Q\E
Y4H® LVS YDOREDWM,BiRDGDO4t P L3RWHRVPLEHH B S X DQIEEWH J X
OD3@8Y L GWREGHV MVE R L Q L VDAKWDKRIUYLH

Y\ ELDQEP \XEMINWP 5 ROHIN NRX YH H\D

> \ A | WLWROWKR Q W U WERKXSMRE B W DIEQY H
S WS D LOMARYERK VN K y+0 O | \gRgH \HBRNGHOMY 7KH\ HOLERRWDUHSYXETFD
ZZZFKPL F] DYDL@®MEEHD ZHE\DLMZHEFKP L F]
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7KH OHYHO RI DLU SROOXWLRQ LV R
E\PRQLW RERRQ F H Q WRUIDRAELL FE@WV

%R XD E L B QW KRS RV SKHULF
QRM RI WKH PWDP RHIKZRUN RI PHD)\

, 32/,7,&.8/(*,6/$7,91EE0(&
2&+5%$19,627<29="84aE

OtUPQHpLERW |GKEAREMHNWLEOR
PRQRRYI QP NRFHOULR | GHpla! XVRFK O\MN
YHNRYQKR RY|G& IPIM Y StIHPQ YU
DWPRVIRU\LFMWDREB SRGUR
NDS, =QHpLaOXWNWWMYRROHGRY DWILROVRGHWDH®KDS 3RO
DKRGQR¥HKDHBHPRND ] BAWRIOQL YRIRQ QP IWGYHY KDYH EHHQ HAMEWKHS IRU
~pLQRPBUBRIS X QBB HJIHDHINRL SR O O XZ\KD.@WR/R Q IIMERQUSY D O X.MW H G
V\VW PID\MWDQRPH®RP BWK R G Q RWH O D WIRRKQEIHP R Q V WIIDRHMKIGI R® V
FH®@ D®RYWS M&B XHG HBRIPRY Q| YKX\P X® DD QMBF RV \ VIR D GIWD\O X D
IMLAWUBN@RQFHYWUIDRXA@ENQtAPYLR® DL GED\VRG RP S D UR IWRKKGHH
OLPLWDRED, StSDGSQtsxvvmaWHUPEQQGHQV;Z)%WWDWU*ODSGYDQW
IR & 1 QUL SO0 arass @ By (Y BIEIses U ol

P OEESWHNUDDPRYiQ\

FHOADWRQ GiYHY WDWMKRXG (RVEH H RFHHGG
=iNOD W@t D W I RIN-NR G WRIEPO D VINFLIFARLUQAR KOHH J L VIO@RAH. R Q

SRVX]RIY itQH Q&Y D RWE Xd#t P D W L FNd g H P B W IUFDRAGHL R O O XKAHLURGD | W H U
VWUDRVBH#HbH aA"RY]QXGItBM UDWHWWKH 6wUDWHJ\ LV WKH EDVLF (8 VW
&tO 16 W U D WNHRX 8MD ®X b GBtPR JUDPWRCHIR ID V V H \DAQEDIQ D JDPEL B QW
SURLYRWQRVWI BBYiK@ARXRYPH TXDTKKEEMHRW KWL DIWHIFGROQ F H
bL&W DN RMMKIENW IQBIS H G VUN PLYNGL MWK W (Q YR QP 156 WB RQU D PIPW R

Sl Shatmsui, ¢ e e | DKL BP 0D £ Lo ke

QH e U DO@L)DWRSDI®H N O DG YDy o'k o @@ R WD WD U N GO D W L Y H
WHIURNX S UR Y NARBIVRIF IR ) 5o g ok H QW KEHD VRV KGRIV U DRV H J )\
SB{Q SHNP WWINR SRDML (8 Y REDW

- WH ( XU 8-DQ &RP P MRQ FDUIHS RXW

RSDW&OQEDHROBBFNDIHW RVURNXDYER D LSRW H FAKIURY X Q @WHOBE RSWLRQ
%DOtREMD KQQOMFHURIJUDEBRNE R D SONIH R PHOWUH &GDQ $LU 3RIA
PHQWLVWEXBKR URSHKXFIRY &PHO L3DADIH Q' HHPEU R 7KH SDANDJH

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GX4t =QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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NY D RIYWG SHREGRBEURNX QiYUKFRQWIRHID P SVOKE O HOLQR UX B S H
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P Q&%ﬁﬁm\ﬂ QQHNE“ g,:ﬁggﬂ FHL OIQUW U DDWHIGFY SRR IR V
ORY DB et D KV L D M0 0 DV GH DO HL U F W L Y

|t R KH(@& R QUILHG X FRIBR Q O K DX WEEH G L X P
+@YQPL Q VR REKWDQ. D ] BEAHY NYDDW VL] PEXVWKRYE D
RY]GX&tiPRB MVER UQLFH (6 LWKLQ WKH IUDPHZRUN RI WKH (8

RNY D O'IQVM &R KRG PHL VWRY PG SR D P E LBIGWD G BW\H QLR RY H PHI) W

(YURSR UQLFH (6RREVIDMMWHQXHBWFWLYH (&R @ PE LB DM D ®LQWE
7DE ,PLVQt D LFPURVRFEFKUDQX J]GUDYt GOH ]JiNRQD p 6 E Y SODW
D Y\KOiaN\ p 6E R JSSVREX SRVX]RYiQt D Y\KRGQRFHQt ~UF
UR]JVDKX LQIRUPRYiIQt YH HMQRVWL R ~URYQL J]QHpLAW Qt D S L VP
7DE , /ILPLW YDORXHWKH SURWHFWLRQ RI KHOFOWXKRDFFRUGERRDWR WKF
DV DPHQGHG DQG '"HFUHH 1R &ROO RQ WKH PHWKRG RI DV
Rl DPELHQW DLU SROOXWLRQ OHYHO RQ WKH H[WHQW RI LQIRUPL
RI DPELHQW DLU SROOXWLRQ DQG GXULQJ VPRJ VLWXDWLRQV
OH] SUR SRVXBRYIMVPHQW | +RGQRWD LPLV
=QHpPLA"XM 'RED SUSP URYiQt >—r® [LPLW YDO
3ROOXW $YHUDJLQJ LQWH{ ‘RoomzHU TRUQESSHU S_ k@
1$7 8 $7 19
KRGLQBRXU 2 2 PD[ [ ]D UR
PD[ [\HDU
62
KRGLQKRXUV PD[ []D U PD[ []D UR PD[ []D UR
PD[ [ \HO PD[ [ \HDU PD[ [ \HDU
KRGLQEBRXU PD[ [ 1D PD[ []D UR PD[ [ ]D UM
12 PD[ [ \HI PD[ [ \HDU PD[ [\HDU
NDOHQGi GDORRGDU
o2 PD[LPiOQt GHQQt K NO
PD[ GDLO\ K UXQQL
EHQ]HQ .
oG E NDOHQGi GDORRGDU
KRGLQKRXUV PD[ [ ]D PD[ []D UF PD[ []D UR
30 PDJ [ \HI PDI [ \HDU PDJ [ \HD
NDOHQGi GDORRGDU
30 NDOHQGi GDORRGDU
3E NDOHQGi GDORRGDU
sV NDOHQGi GDORRGDU
&G NDOHQGi GDORRGDU
1L NDOHQGi GDORRGDU
EHQ]BR>S\U .
Sl ey NDOHQGi GDORRGDU
PD[LPiOQt GHQQt K NO
2 PD[ GDLO\ K UXQOQL ? ? HYLgUﬂZgS N
'"ORXKRGREpP LPLANR@IFWAHHUP REMHFWLYHYV
~ . 'ORXKRGRE®& LP
=QHpPLA"XM 8BUPHQt 'RED SU$P URYIiQt
3ROOXW $SSOLFDWLRQ $YHUDJILQJ LQWHU ’RQif&réPREN
) SUR RFKUDQX ]GUl PD[LPiOQt GHQQt K NOR
IRU WKH SURWHFWLR{ PD[ GDLO\ K UXQQLQ
=QHpPLAW Qt RY]GX&t QD ~]JHPt YHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWPP NYDOLW\ RY

$LU BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V



, 092
, ,1752'8&7,21

7DE ,,PLVQt OLPLBUR/RFKUDQX HNRV\VW BRSHD i KIRDDWD F H 6E
Y SODWQpP ]Q Qt

7DE ,/LPLW YDOXHRU WKH SURWHFWLRQ RI HFRV\VWHPVY DQ&FYWHIHWDWLR

1R &ROO DV DPHQGHG
OH] SUR SRVXBRYiMVPHQW | 1RGQRWD LPLV
=QHpLEA"XM 'RED SU$P URYiQt >—J @ /[LPLW YDO
3ROOXW $YHUDJLQJ LQWH "ROQMRZHU +RU@BISSHU >—J @
1$7 8$7 19

URN D JLPQt REGREt

9z \HDU DQG ZLQWHU SHU

12, NDOHQGi GDORRGDU
OH] SUR SRVXJRYIMMVPHQW | t\RGQRWD LPLV
=QHpPLA"XM 'RED SU$P URYiQt >—r@ /LPLW YDO
3ROOXW $YHUDJLQJ LQWH "ROQIMRZHU +RUGBISSHU >—r @
1$7 8 $7 /19
$27  Y\SRpWHQ ] K
Y REGREt NY WHQ=zp
2 $27 FDOFXODWHG IU * * Dsﬁﬁ%JUH]PRU
EHWZHHQ 0D\ DQG

3R]Q$27 ]QDPHQi VRXpHW UR]GtO$ PH]L KRGLQRYRX: NRQ FS-SEW D DFR YQW St RXIGD QpR P
SHULRG XALWtP SRX]H KRGLQRY&FK KRGQRW ]P HQ&FK ND&Gé GHQ PH]L D 6(y

IRWHR 7 LV WKH VXP Rl GLIIHUHQFHVY EHWZHHQ WKH KRXUO\ FRHE HIMQ\G B/\W HRYGD R IXIHK H U WK D (
LQ WKH JLYHQ SHULRG E\ XVLQJ RQO\ KRXUO\ YDOXHV PHDVXUHG HYHU\ GD\ EHWZHHQ

'ORXKRGREpP LPLANR@QUFWHHUP REMHFWLYHV

=QHpPLA"XM 8UpPHQt '"RED SU$P URYiQt /ORRQXJKvlT/ﬁEEeRLEm
3ROOXW $SSOLFDWLRQ $YHUDJLQJ LQWHU ) e
SUR RFKUDQX HNR $27 Y\SRpPWHQ ] K K
) D YHIJHWDFH Y REGREt NY WHQ#pH
IRU WKH SURWHFWLR| $27 FDOFXODWHG IUFR
DQG YHJHWDWLH EHWZHHQ 0D\ DQG -

NDGPUW XQUNDXRO\F\NODER® GHDQMUXBSHUVWFWLYH (&H
NéFXKORY RGYIQ$M RtP] G 68t U Q L F®ID WALIRIIV HRDLG-P LPHAUX W L F D @R

(6 R QLURC RPN QW RSHR €\ F\ OO0 KL D) S SLSRART L ooy
QNMH OW QA XNR RY|GE& D 6P WQFH
(YURS VRDPKBDBSDBN X (8RSUg LR EHUVDILRR V SROOBQIBORMSH D Q

D
P\V O R YEFFIKV LEGW H I SRUD G@RFH 20 00 X wibii a5 @ G BrOOOHES L R O

JHQQHPLAWRGVHMHGMD RGP U Q L RQINRODIGFRANRO 1HZ O ( 8 &RPPIWIRY HUH
NRPLVY®# JHGQH VUSQD R $XIXW DPHB/VHYHUDO DQQH
NWHURR® NROLOVRK UQNYPUHRSVNIKWER B SHDIU O L DREER X\ E HE@HY
SDUODPHEQ®X (6D (6 (6D (6 ZKIFKVHMWHUO HR' U

NWHWa&PLD QB D YS ORI HUPRWRGH!IHQPHWK&EBWHU L | LB QWRFRIERIQ
RY RYSQDDKP VWP tQRAGE YJRUNS VD PSULORDN YV HDWPEQBIEMND O LW\

SRVX]RWIR®OQOWM RIK|RE X &t % D VRH@ KHHT XILPUHHROWWK KIR S HORP P L V

. . L RVRH S BRF R KHD/B B D KR LTUX D O L W\
1D]|NOESCRaDGDYYLI\R(SNH%IIbLSJHSUD)!IR\@%W@HHEHSXEDHBLW@WUD

XFHOMRRX HIHQAY D RYWE BERS | WHNRSWR |IRUP KUY LRQUUX D @ QWK H
E\OIBUDFR&WQBG Q VG RED VBIRIRNX& |HBK SX KOMAISESBET KIFRQFHSWXDO
JOHSANQRBYNIYXE 7THOWRQFHS RFX ZHD@BBYHGHFHPRHU DQG
b Q&R N X PEH @WK Y i'DSHOR VU R R X VX PP D DIGVMBRKW B WWMB WLEQNYO LRQ
DV K U Qe WX §'\R G Bt R J UDPIXA R Y iThitG X F BAR ROD PP KeH H S S X BDAOLG

I <\RRSRIUDP P HARUP SBRMQ) DUNXDOOWH ODERUDWH G
HPLWID SURJUDAS & RWIREA YW X A" | 5 proueasd J O R P H LEPRIORIQ
]SUDFR YDUREEDO JOR P HWD RH.\D 5

PH V
M H ®RER G NSURG) D Q FIRRYD@A M O t & CE,(WI\’I\J—IQLQWVW%ED\G_HFF)\(/S_RQ_\Q 0

L PHDWYRGHFDVH® 1V \VI@PRU
HPLDNNHOH SANQBYWKNRIQ BSSUR YL QULUXDABWE8 IXQBVYRSHUDWLRQDO
VW HG QRIFMUIDPOREK 03

SRIUDPRHAY

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GX4t =QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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7DE , 'RSRUXpHQp KRGQRW)\ :+2 SUR RFKUDQX OLGXVNpKR ]GUDYt :+2
7DE , :$2U 4XDOLW\ *XLGHOLQHYV IRU WKH SURWHFWLHRQ RI SXEOLF Kl
'RED SU$P UBYHQIDILQJ LQW 6P UQi KRGORWBHOLQH YDQ
20 NDOHQGiI GDORRGDU \HDU —J*p
KRGLQKRXUV —J*P
20 NDOHQGI GDORRNGDU \HDU —J*p
KRGLQKRXUV —J*P
Eﬂg%'ﬁ%\gg QHQt VWD QRRW WBFRPPHQG
1 NDOHQGI GDORRNGDU \HDU —J*P
KRGLQRRXU —J*P
2 PD[LPiOQt GHQQt K NORX]D 3
PD[ GDLO\ K UXQQLQJ D
EESWPSH QHQt VWD QRRW WBFRPPHQG
3E NDOHQGI GDORRNGDU \HDU —Jtp
&G —Jp
$\P QHQt VWD QRRW WHFRPPHQG
1D QHQt VWD QRRW WBFRPPHQG
52 KRGLQKRXUV —J*P
PLQXWPLQXWHYV —J*P
" KRGLQBRXU —J*p
KRGL®RXUV —J*Pp

P _HGQi VH R NDUFLQRJHQQt OiWN\ SUR OLGVN& RUJDQLVPXV 1RSR HXDHBIROW R RIGMIRYRLY L W2 E |
QHQt VWDQRYHQD 9tFH LQIRUPDFt R ULJLFtFK Y]JQLNX UDNRYLQ\ YL] :+2
7KHVH DUH KXPDQ FDUFLQRJHQV WKHUHIRUH QR VDIH OHYHO RI WKH VXEVWDQFH FDQ E.
UHFRPPHQGHG ORUH LQIRUPDWLRQ RQ WKH ULVNV RI FDQFHU RFFXUUHQFH VHH :+2

E 'RSRUXpHQi KRGQRWD N JDEUIQ Qt GDO&tKR QiU$SVWX NDGPLD Y JHP G OVNEéFK S$GiFK
7KH UHFRPPHQGHG YDOXH IRU WKH SUHYHQWLRQ RI IXUWKHU LQFUHDVH RI FDGPLXP LQ

71DE 'RSRUXpHQp KRGQRW\ :+2 SUR RFKUDQX YHIJHWDFH :+2
7DE , :$2U 4XDOLW\ *XLGHOLQHYV IRU WKH SURWHFWLRQ RI YHIJHWDW |
'RED SU$P URYiQt 9HJHWDFH 'RSRUXpHQi KRG
$YHUDJLQJ LQWHU 9HJHWDWLRQ FDW *XLGHOLQH YD
NDOHQGI GDORRGDU \ __3p
12
KRGLQKRXUV —J+p
URN D JLPQt REGRE ]JHP G OVNp SORG Jp
\HDU DQG ZLQWHU S DJULFXOWXUDO -7
62 URN D JLPQt REGRE OHV\ D S tURGQt Yk 3+p
\HDU DQG ZLQWHU S| IRUHVWY DQG QDWX -
NDOHQGIi Qt URN FDO OLAHMQURKHQV —J+p

yDVRYé LQWHUYD(
7LPH SHULRG

9HIJHWDFH
9HIHWDWLRQ FDW

'RSRUXpHQIiI KRG

*XLGHOLQH YD

$27 Y\SRPWHQ ] K K
Y REGREt NY WHQ=pH

]JHP G OVNp SORG

$27 FDOFXODWHG IUR

EHWZHHQ 0D\ DQG -

$27 FDOFXODWHG IUR DJULFXOWXUDO —J*P
EHWZHHQ 0D\ DQG -
$27 Y\SRPWHQ ] K K
9 Y REGREt GXEHQ= tl OHV\ _yep
$27 FDOFXODWHG IUR IRUHVWYV
EHWZHSQLO2BEQ/®EHU
$27  Y\SRPWHQ | K K
Y REGREt NY WHQ=pH S tURG EOt]Np HNR _Jep

VHPL QDWXUDO YH

=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH

$LU BROOXWLRQ LQ WKH &]HFK 5HSXEOLF

y+00 £ ,QIRUPDpPQt VIVWpP NYDOLW\ RY
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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=HYUROWNpVO\FWLYI\URGDILV O DVKIENDN LRHIDL @ R Q@ WUX@I YW O XLIQV L R Q

X S U D YKRVGE DIR\FYHIQR YWG XyEF =iNRIQ W KSHH Pk S X E GELLFVRQVK MR SHO B

b 6ERRFKUDYJGXEO0DWQ pP %%/SH%WMQQWA%«%%%%W&RQ

Gi@HNRRFKUDYJ G XBRLEPRLQ\P H CKHHBU

1XVi ]yQ D DIGPHIFH SR KRERHZ Noow | CGHIGY DPRQ RKH WLQIV. WH ] ROV DG

RY]G R RIG UR BSOBVAE H F L M\MOOMAN! JJ%\H%HFE[{_“E}F%WD@*W&%%%WLRQ
b 6E R]S$V SRV X | FOFI\®R G Q Ry I‘RF{IIB\%HV\DR}HX\NOXWLRQ

FHOURYQHpLAWR WIDEM UPRM B Mp 00 PW Y RQREN KH W RQ W

Q R RMWUR YQH.p L BVVY@R J R W& FKX DF tF

E ® QN KO-H YRHODP E L B QW
=yQDDJOR P HUMEPH G H F&(iS i @D N RS RO OXUERQRAIL WXDWLRQV
1IN O D\GH)G QRIVMRNAR Y D @Y \G X 8 RIQ =RQBQBJJORP H DS UR RDXQ G M U
RR F K UFDYQ GX WD Q WX ®IRIP HKIO B ¥ QAW RAREEHW KE-D VXLG LW B LTUX D (PLD/Q\D
P VVBR DRDVWRI @®JORPRYVIWRLD Y

HTXBLIR W H BW®/R QL\Q KB JJO R
.DUYLQi )UEéG HIV 10 GPQRIEU P

D W MWREMYS LAV KB U D J WHEH. R/ \
5 ORWKH JORPHRRWWRQYD .DUYLQI

5 RoHND SUH HOMW KRARHI NYDDW RY|G& | )UEGHN @DVQMHYRQH V]
i&“oﬁvwsmu'sm' B PN GIMDMN |~ 7 |\ D U ERHRWH Q WDK D OH.WD\O XIDQV L R Q

QNG X9aM R X ODHBENR QH P* ™ "5 sy \/ /R T YHLPUH @ W/ VW HI H FORkH
RRFKURYQ] G M&R G QRIPWPQHQB\ | 5| /O [RWLIRUE D CSIRWAH F VR R RO F H
PH]HQHPNGMWVERXNUDNRPYNQP L WAL wks HRIBR W H B\ WREDY D O XLD. PRI
SR RKUDX ]GDrt D SR RAKWDX NRUMPPS | D W H | L Q@ HQAK HW KOH. FY LIDVD DRNWAS IR
DYHJHWB RIS DEGMHy QQHPRORPH UWHE RIKR Q D QA KSHR W H FRNHFRRQV \V W H P V
S HNURPBIENQQ PQMER tSDEGMWHyYQ | D QYGH JH WIMW LFRHH GKHIBDO L FY DV X/H
QHI?ZR]ORPI-HBD‘E]J__tPS_WNUR’bFHI-Q\lUW\IPDF&*):LGQLB';LQ}DR%]JO%EB%[%WR'?RQL\[&V
QHMMWD Q FPDH QRIS RP & W N U RNS %tO\MLP%-Q/BRCﬁHNK%HUPLRﬁDWU-PG(P ©
SRYLQQa3WWAS R O X\B3J tW10 X BQ&MS 5'B ERii iy v W DNOGHEY L \RWK B YR ©
VNéP DGAPREHFOQtPGHRUDFR

D
HQMF RR S H WZD WAKEHD H YHDIQ WRWD O
P VIRIA RONBPOHQ QI RINWKIRW H U p’R BHIXOVK RREWI\WEBY HDSRSUDPPH

8=
2

é

Py
22 282

O\O
cIZ
cTO

v
\(

GR&BRHNURPHQ®IKRRSWRD QIR X DLPHBRY LRUUX D QIQWKIH Y HROQRHU
QHPRORPHURFIUDHS A RYIMAYWX DJJORPHUZBWHKRGEVSHSBIULWKLQ
& 3L]SIRYIQ SRILPX |GERYIQ NDW | PR QR WAKHKORGIW KD O H QHED@K L KK H
RY]GX&atD4MPH WDNRYi RSD @%WWWLW‘E%H@WﬁHSDU[RWLRQ
OLPEVIORR VD & ROGIRIG tY H HDBSRJUD RBIR KYHITX D @RW GRS WV
P H D ¥ XALR Q WKW KBHR O O R WRDIRIKY. M O
+R G QRRRAL\ QUFY WK i ]HOVRS R U X b HQWRKD V@ RV VLEOH
VP UQ&RGGRWRIPDYRWIOCNR g R 0 0 » WIORGDAED \VRI@/ KHF R P
IDFHE2 NWHENOXUDHANNODBGN b oG HGL G HYODL@¥HMW K R U ©ID O W K
HSLGHPLRORNXWEREFK]i M PXF K _DZUDQL]D.\N'IZR@VFR{@QXPEH'HJSLGH
Q\YH HM@EPpKIR¥2 GRSRUXDPKWRY i @LRORYMWOEDEY , QW KLH) WW®RINV
~URYQHpLA&"XMWHENK] G & RINRQEHSRWHRXE®HD OV2KWHFRP P QG ©

QL &41tR QQEUNRW HILRXH S t]GRB P GW D L @ RO.D K R/Q RHQ WLEDHAY IR
Q[DGUI])(YIRNXPHQWI_FF\PiM\WHRGQRWEP@[&?&\@SWQ@%&EEQET'H]DWllI_th&ll\}‘ll?/HVoHVV
Y\FKiHiY W$&ND M HetE B Y RARGIFE DVEHH 1R

]1QH b]l_]l-g\m] OBGiH E I—MgFRXRNV]i]\Mé N DM PV\IE?F*@ &@WPRE?_QO Wolg&DWK H
VHVHF K QHRR @ R BLLFRMH G L % & QW WER Q

: A
S RO L DVIRFAN PIDIQUARNUR KIRIWRPGOK R X1 F R Q RHPID ¥ L B QIKLUNSHRKOU IVQMERDFQ. D O
EEéKR G QIRPLY @ERVWS Q R YOHIENKDF WRRIYV H T XAHEHR\GDO & WROIRKPVH-ON
WLWRXED BURNRY XMIFSO YR E\WKIHJILV ® D WHRQ KEDMWISHRFHV V
Q & KR G QHRWP X \Eté¥\& H R ESIRE @S R U RK HD® G R BBIPWH H WMLIGHR J X L G HYMLOKH V
42 PXEWHQHUWYXSORUNEIHG

-, $0%,(1%,5 32//8F176%$1"
7+(,5 ())(&76

_$PELHQ®R OO XWPR@UK B FWRKDW
€ SDUW LE@GSDMHU R X® IXGUD @ WEKR O
O X

WDE®DQL | HQYMRIFGXQBHER UV H
QL@ ¥ X E M H/R VS WHRER &/ M H K ML BAVK

, IE7.<1(y,a!8-E&E 29="8aF
$ -(-,&+ '28'<
=QHPLRW]|GKMNHGPtPNWRWSHV

V SR O X HBRYOL YOQL @Y NPKBRGA N
S UR MYEYWLNY G H B R R U & HQXEPM H N

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GX4t =QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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R EWQ BRE M H N V8 RYUGEKDQM W H U &
VH $AB U LAV R RIR G tIO[IS\R | OF W N i
]RY]GKHAY &/&HK DI KRS R ®I t

=G UD YQRIW Q HRGR\K\R B K U Q R t.D®p H
FKRGOPQWY UHVSLUDY DINWRU & H
I X Q LB t AYHEN R@XW §\RAOMEU @ 0
SRPRERVSLWQOENR-OFBBR VW
PQRAVWYt GSND]$ R QHJIDWLY
RY]GR&MHIDHVSLDO@®IDUGLR

O MMBP 1 NMp ] QHHLE XNR QW POV

N D U F L QREIHIRONO L YXXQNGIOWMY Q L W

VHNUWYHERFNBMYWRGEDE6=0

-DE\OMU&tQ QRAHH L a'0dWQmt
JDW LYY REXIDY HIHWBRR V\V WD
]QLPKVFKRSMSW\R VI/NKXB X QRIER
SR &N R PROWDRMDVLWM\YWED E

DE

éEREHUWLFR XERD X WHEH U \G Bl B\
i FH[S RNMRX E V Y] = LBIIQUNV
HV S H AL RBIDIXKIHY S L UWD WIRFEM

7 K KH DB WHR /MR O O R MLERRCPEG H
UWWPIS RAKDWW GWKUHY S L U W R BW
E S B BWX O P RIXMUFWH R RQBSHIG | R U
Y B WAy g St 10
Qa QW I QEFR 6 1© rk%/amhajg/\(%vmlzwv

Y WW‘KH—IVS L U\D\W RESNBAO W E AL R

YDV FXO/MBHRPSR OO XW BB W PR IHQLF
?HHEWI\OX\M@KQFWLR?I\QK-@JGRFULQ
O D RGIVI | HIRW \& Bl @ H O R5®@ GEYAW K

DE 6=0

$ WP HQ W IDREREYBIE LBIGW O O 00D @ W V
H U YD HIGYAHW H WWCDQIGE R @ \ \DVQEBRAD W
DQRWKHABPDQFFXP X WP RQW

F D X&/BIP DAFRD W H D QER»OLNO GD G J V

6WUXpQi FKDUDNWHULVWLND S HKOHG KODYQtFK HPLVQtFK JGL

JQHpPLA"XMtFtFK RY]GXAat

=QHpL&"XMtFt OIWND D

=GUDYRWQt GRSDG\

(QYLURQPH(
GRSDG\

6XVSHQGRYDQp piVWLFH

3ULPiUQt piVWLFH MVRX HP
NDSDOQp QHER SHYQp piVV
biVWLFH Y]QLNDMt Y DWPR
D FKHPLFN&PL SURFHV\ ]H
SUHNXUJRUIR 622& D 13|VFK
(s D
9 y5 MH QHMY W&tP DQWUR
Y\WiS Qt GRPIFQRVWt VLO
SROQt SUiIFH VNOL]H RUE
HQHUJHWLND D YEURED WH

$HURVRORYp piVWLFH PDMt 4LURNp VS|
FpYQt D UHVSLUDpPQt ~VWURMRPUH|X®tt G
REUDQQp PHFKDQLVP\ D XVQDG XMt Y](
1iQ WOLYRX UHDNFL Y SOLFQt WNiQL S
D WtP L N UR]YRML PWOHYRYMOHO KN W U
D RG URNX MVRX ]D D]JHQ\ PH]L SUR
NDUFLQRJHQ\ ,$5&

OpPLQHN JiYLVt QD YHOLNRVWL WYDUX

]YeaHQt GHQQtFK NRQFHQMUBDEG 0V \@ DF

FHONRYp QHPRFQRVWL L ~PUWQRVWL

D FpOD |]Y&aHQt SRPWX RVRE KRVSLWD

Qt GEFKDFtKR ~VWURMt QD ]Y&aHQt NR

YEVN\WX NDAOH D |Wt&HQpKR GE&FKiQt ]
E

"'ORXKRGRE ]Y&aHQp NRQFHQWUDFH PR
VQtaHQt SOLFQtFK IXQNFt ]Y&&aHQt QHP
GE&FKDFtKR ~VWURMt Y&VN\W V\PSWRP
SU$GXAHN D INUIFHQt GpON\ &LYRWD |H
~PUWQRVWL QD FKRURE\ VUGFH D FpY

D QD UHVSLUDpQt QHPRFL YpPHWQ UDN
3UR S$VREHQt DHURVRORY&FK piVWLF

JMLAW QD EH]SHpPQi SUDKRYi NRQFHQW

YyiVWLFH PDM
]Yt DWD MDN
RYOLY XMt U
USVW D HNR
PRYp SURFH
PRKRX SR&aNH
D SRE&SLQLW
D JS$VRELW
YLGLWHOQR
D

%HQII>S\UHQ

%HQP@S\UHQ NWHUS& VH Y
WXMH S HYi&Q QDYil]liQ QD
QP PDUNHUP | QHplAWQ RY] GXAL 38+ ' $
YRGHP MH MHKR VWDELOLYV
WQt S tVS YHN NH NDUFLQR
3%+ Yi]DQEFK QD piVWLFtFK
OH]L KODYQt |G DREHIBERE]K
SDW t Y\WiS Qt GRPiFQRVW
GRSUDYD QHGRNRQDOp VS

33+ S HGVWDYXMt VNXSLQX OiWHN ] Ql
JHQQt pL NDUFLQRJHQQt YODVWQRVWL
WRU\ OiWN\ SRANR]XMtFt IXQNFL &0i]

LPXQRVXSUHVLYQ 2YOLY XMt U$VW $«
VRXYLVt V YEUD]Q QL&&t SRURGQt YiKH
G SRGREQ WDNp V QHIJDWLYQtP RYOLY
PDOEGFK G Wt (GZDUGV HW DO D@ S\BBq
NODVL¢NRYiQ MDNR SURNi]DQé OLGVNG&

3%+ PDMt VFK

ELRDNXPXOD

PRKRX S HFK

GR SRWUDYQ

HW ]JFH %UR

DO (($
D

2[LGEXVtNX

-DNR[LGXVtINDZ MVMRIQDDPR
R[LGXVQOWBR [LE&X V L HI2W &
9tFH QH& DQWURSRJHQ
S HGVWDYXMt HPLVH 12 +(
SRIJHQQtP |GURWHB MH VL
GRSUDYD D PRELOQt JGURNM
D OHVQLFWYt YH HMQi HQH
WHSOD VSDORYDFt SURFH
YHEQLFWYt FKHPLFNp SUR
SURFHV\

= KOHGLVND YOLYX QD OLGVNp ]GUDY't
SRYDARYDW 42 12SRVWLKXMH S HGH
VI\VWBp®DYQtP HIHNWHP NUIWNRGREpPKR
NRQFHQWUMRtQLY$VW UHDNWLYLW\ Gé-R
Y\SO&YDMtFt QiU$VW REWtat DVWPDWLN
FH 12VQL&XMH SOLFQt IXQNFH D JY\&XM
RQHPRFQ Qt Y G$VOHGNX VQtaHQp REU
(($ D 3HHO HW DO ABN R/BHRORNY
VH ]Y83dHQtP FHONRYp NDUGLRYDVNXO
BWLHE HW DO 6DPROL HW DO

~pLQN\ GDO&tFK VRXpDVQ S$VREtFtFK
T+2 XKORYRGtN$ R]R®X DXE D GEWF

12, S LVStYD)
GL,NDFL D H
S$G D YRGRNY
NRQFHQWUD
PRKRX SR&NH
URVWO2 ®VR
SUHNXUJRU\
QtKR RJRQX I
(($ D

%URRNHV H

=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF

y+00 =

&+0, $LU 4XDOLW\

,QIRUPDpPQt VIVWpP NYDOLW\ RY
,QIRUPDWLRQ 6\V
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=QHpL&"XMtFt OIWND D N

=GUDYRWQt GRSDG\

(QYLURQPHQWIiO

3 t]HPQt R]RQ

2]RQ 2MH VHNXQGiUQt JQHpL
YODVWQtKR HPLVQtKR JGURM
IRWRFKHPLFNpKR VPRJX ]D -~
li HQt VRXVWDYRX UHDNFt JH
92& D N\WOtNHP D($ 2]RQ P$2
WUDQVSRUWRYiQ QD YHONp
VH D GRVIKQRXW Y\VRN&FK N
RG PtVW VYpKR Y]QLNX %UR

+ODYQt ~pLQHN R]JRQX QD OLGVN
Yé 'UidGt RpQt QRA/MPLWNOL]QLFH
.UIWNRGREpP VWXGLH XND]XMRREK
PtW QHS t]QLYp ~pLQN\ QD IXQNH
1iQ WX D N UHVSLUDpPpQtP SURE 04
Y\44tFK NRQFHQWUDFtFK GRMGH
FHVW N MHMLFK ]~48HQt D JWt&H
FLWOLYp Y$pL RJRQX MVRX RVRE
VWUXNpPQtPL RQHPRFQ QtPL\SML
NRQFHQWUDFH R]JRQX MVRX VSR
GHQQt ~PUWQRVWL :+2

3RANR]XMH YHJH
XMH URVWOLQQ4
bL XMH JWUiWX Y
G OVNEFK SORGL
EHQtP P$&H GRMt
]JHQt OHVQtFK HN
D VQtaHQt ELRGL
D

%HQ]HQ
%HQ]HQ MH Y RY]GX&t S tWRP
VOHGNX DQWURSRJHQQt pLQ
MHP HPLVt EHQJHQX MH QHGH
SDOLY YR]IGDMAtP |GURMS$P H
SDW t Y\WiS Qt GRPiIFQRVW¢t
GLVWULEXFH D VNODGRYi®@t f

%HQ]HQ SDW t PH]L NDUFLQRJHQ
$5& 3L Y\WWRNEFK NRQFHQ
KHPDWRWR[LFNp JHQRWR[LFNp
6=0 D

6FKRSQRVW ELRD
P$aH SRANRGLW
G OVNEéFK SORGL
VPUW URVWO LD

20RYR

9 WALQD RORYD REVDAHQpPKR
SRFKi]t ] DQWURSRJHQQtFK H
JGURMH'Y y5 SDW t VSDORYD
D VWDYHEQLFWYt &HOH]R D
YH HMQi HQHUJHWLND D Y&UHR
8HOH]D D RFHOL

3 L GORXKRGREp H[SR]JLFL OLGV
SURMHYXMt ~pLQN\ QD ELRV\QW
VI\VWpP D NUHYQt WODN ([SR]LF
ULJLNR L SUR Y\YtMHFt VH SORG
Y&YRM PR]JNX D QiVOHGQ RYOLY
yHUQi HW DQ$ D = KOHGLVN
JHQLW\ SUR pORY ND MH RORYR
% + PRAQp NDUFLQRJHQQt ~pLQ

0$aH VH KURPDGI

RUJDQLVPS$ ELRDO

MDNR MV RX RHEN

S HFKiJHW GR SR

HW ]JFH %URRNH
(($ D

.DGPLXP

.DGPLXP MH QDYi]iQR S HYi&(
V DHURG\QDPLFN&P SU$P UHH

E OH]L KODYQt JGURMH Y
HQHUJHWLND D YEURED WHS(
D RFHOL VSDORYDFt SURFHYV
QLFWYt &HOH]R D RFHO FKH
D RVWDWQt SURFHV\

'ORXKRGREI H[SR]JLFH NDGPLX R
0$aH WDNp QHIJDWLYQ RYOLYQL
G$VOHGN\ YOLYX NDGPLD S4HoW t

6FKRSQRVW ELRD
(($ D

$UVHQ

$UVHQ VH Y\WN\WXMH S HYia(
G\QDPLFN&P SU$P UHP GR

OH]L KODYQt JGURMH Y y5 SD
WLND D YEURED WHSOD ORN
SHYQi SDOLYD D VSDORYDF
D VWDYHEQLFWYt RVWDWQt

9\WRNp NRQFHQWUDFH J]S$VREXM

VI\VWpPX 6=0 D .ULWLFNEéP -~

GREpKR YGHFKRYiQt DUVHQX MH
E :+2

6FKRSQRVW ELRD
VQtaHQt USVWX D
URVWOLQ URVWR
GiFK V REVDKHP
((s D

1LNO

1LNO VH Y\WN\WXMH Y pivWL
NéeFK VORXpPHQLQIiFK NWHUp
SUR OLGVNp |GUDY0H]HNOMD
JGURMH Y y5 SDW t YH HMQi H
WHSOD VSDORYDFt SURFHV\
QLFWYt FKHPLFNH SRR ONRF
D RVWDWQt D YEURED &HOH]
Y&]QDPQé P$&H EEW Y RNROY
P\WORYpKR JSUDFRYiQt SRYU

0$8H RYOLYQLW G&FKDFt VRXVW
PORY N2 (($ D B6ORXpHQL(
MVRX NODVL:¢NRYiQ\ MDNR SURN
NRYRY& QLNO D MHKR MDUWLQR )
,$5&

1LNO P$a&H JQHpL
D YRGX

2[LG VL LpLWeé

2[LG VL LpLW& HMRLWRYiQ GR
VSDORYiQt SDOLY V (RHE]V. DK
JGURMHY6R5 SDW t YH HMQi H(
D YBURED WHSOD D Y\WiS Qt

0i GUIAGLYp ~pLQN\ QD RpL D \O/K
Np NRQFHQWPRRKRX6PS$SVRELW UH
WtaH =iQ W G&FKDFtFK FHVW ]S{
YiQt KOHQX ]KRU&ZHQt DVWPDWX
D JY\AXMH QiFK\OQRVW N LQIHNH
WUStFt DVWPDWHP D FKURQLFN&
N S$VREHQY®PRPAW FLWOLYt (&

62 S LVStYi N DFL
SURVW HGt L NH
GiUQtFK VXVSHQ(
piVWLF X NWHU®&
NiJiQ QHIJDWLYQt
OLGVNp [GUDYD

2[LG XKHOQDWé

2[LG XKHOQDWé& &2 MH SO\Q
VOHGNX QHGRNRQDOpPKR VSD

9 y5 MH QHMY WA&tP JGURMHP
GRPIFQRVWt VLOQLpQt GRSU
FHV\ Y SU$P\VOX D VWDYHEQ
D YEURED &HOH]D D RFHOL

9i4H VH QD NUHYQt EDUYLYR KH
N\WVOtN D GRFKiJt WDN NH VQtaH
S HQRV N\WOtNX 3UYQtPL VXEMH
MVRX EROHWRWKQORUAHQt NRR
4HQt SRIRUQRVWL I1HMYtFH FLW
RS W OLGp V NDUGLRYDVNXOiUQ
D 7R[LFNp ~pLQN\ &2 VH SURM
QHFK D WNiQtFK V Y\WWRNRX VSR
PR]JHN VUGFH D NRVWHUQt VYDC
WDNp SUR Y\YtMHMtFt VH SORG

&2 P$&H S LVStYD
NX S t]HPQtKR R]
D %URRNHV H

y+00 £ ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXat
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\WWHP

=QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
$LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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7DE %ULHI

FKDUDFWHULVWLFV RYHUYLHZ RI

DLU SROOXWDQWYV

PDMRU HPLVVLRQ VRX!

3ROOXWDQW DQG LW

+HDOWK HUHFWV

(QYLURQPHQW

6XVSHQGHG SDUWLFOHYV

3ULPDU\ SDUWLFOHVY DUH
OLTXLG RU VROLG SDUWLH
SDUWLFOHV DUH IRUPHG L
GXULQJ SK\VLFDO RU FKHH
IURP WKHLU JDVHRXV $BH
92& DQG B4VFKO (($b
7KH ODUJHVW DQWKURSRJ
&]HFK 5HSXEOLF DUH UHV]
FRPEXVWLRQ URDG WUDQ
DJULFXOWXUDO RSHUDWLH
DJULFXOWXUDO SURGXFW
DQG KHDW SURGXFWLRQ

$HURVRO SDUWLFOHV FDXVH D EURD
FDUGLRYDVFXODU DQG UHVSLUDWRU
UHVSLUDWRU\ WUDFW LPSDLU GHIHQ
LQIHFWLRQV LQGXFH DQ LQADPPDWH
FRQWULEXWH WR R[LGDWLYH VWUHYV
DWKHURVFOHURVLY DQG DUHFW WKH
VLQFH WKH\ DUH OLVWHG DPRQJ
FDUFLQRJHQV ,$5&

7KH HOHFWV GHSHQG RQ WKH VL]H V|
SDUWLFOHV 6KRUW WHUP ER®BHQWR
FRQWULEXWH WR LQFUHDVLQJ WRWD
PDLQO\ E\ FDUGLRYDVFXODU GLVHDV
QXPEHU RI SHUVRQV KRVSLWDOL]JHG
GLVHDVHV LQFUHDVLQJ LQIDQW PRU
IUHTXHQF\ RI FRXJKLQJ DQG EUHDWK
DVWKPDWLFV 6=0 E

/RQJ WHUP LQFUHDVHG FRQFHQWUD

SXOPRQDU\ IXQFWLRQ LQFUHDVHG P
WUDFW GLVHDVHVY DQG LQFUHDVHG L
VIPSWRPV DQG GHFUHDVHG OLIHVSD
DVHG PRUWDOLW\ RI WKH HOGHUO\ D
DQG UASILDRY GVHDWHY IGFOIAQ) 6QJ FDQAHU6=0  E

1R VDIH WKUHVKROG FRQFHQWUDWLR
IRU WKH HUHFWV RI DLUERUQH DHUR

6XVSHQGHG SD
DGUHFW ERWK D
KXPDQV DUHFW
JURZWK DQG HH
SURFHVVHV DQ
GDPDJH DQG W
EXLOGLQJV RU
YLVLELOLW\D ((

%HQ]R>D@S\UHQH

%HQ]R>D@S\UHQH ZKLFK
LV PDLQO\ ERXQG WR SDV
D VXLWDEOH PDUNHU RI D
FDXVHG$E\ 3KH UHDVRQ LV
DQG UHODWLYHO\ FRQVWD
FDUFLQRJHQLF DFWLYLW#Y
ERXQG WR SDUWLFOHV (&
VRXUFHV Rl EHQ]JR>D@S\U
5HSXEOLF DUH UHVLGHQW
URDG WUDQVSRUW LPSHU

3%+ DUH D JURXS RI VXEVWDQFHV RI
PXWDJHQLF RU FDUFLQRJHQLF SURSH
GLVUXSWRUV VXEVWDQFHY GDPDJLQ
VHFUHWRU\ JODQGV RU DUH LPPXQR
IRHWDO JURZWK 3UHQ®HWIDWO UH 6 R WX
PDUNHGO\ ORZHU ELUWK ZHLJKW &K
DOVR DGYHUVHO\ DUHFWV WKH FRJQI
FKLOGUHQ (GZDUGV HW DO % H
FODVVL{¢HG DV D SURYHQ KXPDQ FDU
,$5&

3$+ FDQ ELRDFH
DQG HQWHU WK
%URRNHV HW O
(($ D

ILWURJHQ R[LGHV

7KH WHUP pQLWURZHQHR]U
QLWULF R[LGH 12 DQG QU
12 ORUH WKDQ RI DQW
HPLVVLRQVDRIHIDHSUHVHQ
HPLVVLRQV 7KH PDMRU D
VRXUFHV. RQIWKH &]HFK 5H
URDG WUDQVSRUW RU UR
PDFKLQHU\ LQ DJULFXOWX
RUHVSMXEOLF HOHFWULFL\
SURGXFWLRQ VWDWLRQDI
PDQXIDFWXULQJ LQGXVWU
FKHPLFDOV DQG RWKHU S

H LPSDFW RQ KXPDQ
RPLGH LM 2IRPDQ DGHH
LUDWRU\ WUDFW 7
SRVXUH WR KLJK FRQFHQWYBWHLRCY
DFWLYHQHVV RI WKH UHVSLUDWG®H
\PSWRPV LQ SHRSOH ZLWK DVWKPD
([SRVXUH WRIRLUV OXQJ IXQFWLRQV
ULVN RI UHVSLUDWRU\ GLVHDVHV LQ
LPPXQLW\ WR LQIHFWLRAMO(HW DO

DOVR PHQWLRQHG LQ FRQQHFWLRQ Z
FDUGLRYDVFXODU DQ GWMLRWS/L USDWLRIE
6DPROL HW DO W LV GLOGFXOW
12 IURP WKRVH Rl ROHEXY 0L DXOM D J
PDLQO\ DHURVROV :+2 K\GURFI
RWKHUM XHU HW DO

T -00<
~
T
Co

12 FRQWULEXW
FDWLRQ DQG H
WLRQ RI VRLO I
+LJK 1ERQFHQW
FDQ OHDG WR d
SODQW\WDFM DV
SUHFXUVRUV R
OHYHO RJRQH D
SDUWLFXODWH

D %URRNHV

*URXQG OHYHO R]JRQH 7KH PDLQ HUHFW RI RJRQH RQ WKH K] *URXQG OHYHO
LUULWDWLYH ,W LUULWDWHY WKH FF GDPDJHV YHJH
élLﬁvQKHRX%VVL?,VY,HRFZRQQEBE\\,VSL PHPEUDQHV DQG EURQFKL LPSDLUV SODQ
IRUPHG DV D SDUW RI SKR| BKRUW WHUP VW XG LHRQFKRAVWBIWRY CHFUHDVHV FU
W LV IRUPHG XQGHU WKH| DGYHUVH HOIHFWV RQ SXOPRQDU\ IXQ LW FDQ GDPDJH
UDGLDWLRQ GXULQJ D VH| LQADPPDWLRQ DQG UHVSLUDWRU\ SU EES&L&VMUSY\AIID\(
PDLQO\ EHWZHWRARQ DRG R[\J +LJKHU FRQFHQWUDWLRQV FDXVH LU D
(($ D 2]JRQH FDQ E W| WKH UHVSLUDWRU\ WUDFW DQG EUHDO
RYHU ORQJ GLVWDQFHV D R]JRQH DUH SHRSOH ZLWK FKURQLF R
UHDFK KLJK FRQFHQWUDW OXQJV DQG DVWKPD SDWLHQWYV +LJK
SODFH RI RULJLQ %URRNHKH DUH SXUSRUWHGO\ DVVRFLDWHG ZLW
WKH GD\ :+2
%HQIHQH %HQ]HQH UDQNV DPRQJ KXPDQ FDUFL %HQ]HQH FDQ E
0 $W KLIJK FRQFHQWUDWLRQV LW FDQ| DFFXPXODWH L
F/,"SLQ(%'S(\?Z;X VS\,%HS/SV?KVU'&% DQG LPPXQRWRI[LF HGHFWV 6=0 D| GDPDJH OHDYH
7KH ODUJHVW VRXUFH RI E DJULFXOWXUDQ
NLOO SODQWWY

LV UHSUHVHQWHG E\ LQFR
RI' IXHOV XVHG E\ YHKLFOH
DUH GRPHVWLF KHDWLQJ
KDQGOLQJ GLVWULEXWLR
(($ D

=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF

y+00 =

,QIRUPDpPQt VIVWpP NYDOLW\ RY
&+0, $LU 4XDOLW\

,QIRUPDWLRQ 6\V
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3ROOXWDQW DQG LWV

+HDOWK HUHFWV

(QYLURQPHQWI

/IHDG

ORVW OHDG SUHVHQW LQ W
UHOHDVHG IURP DQWKURSR
VRXUFHV 7KH PDLQ VRXUFH
5HSXEOLF DUH VWDWLRQDU
PDQXIDFWXULQJ LQGXVWUL
LURQ DQG VWHHO DQG RWH
DQG KHDW SURGXFWLRQ D
SURGXFWLRQ

/RQJ WHUP H[SRVXUH LV KDUPIXO V
RI KDHP WKH QHUYRXV V\VWHP DQ
KXPDQV ([SRVXUH WR OHDG SRVH
IRHWL LW PD\ QHIJDWLYHO\ LQAXH
FRQVHTXH@W®\DO GH Y bHMRS PHIQ W

(($ D $V FRQFHUQV LWV FDUFLQF
LV FODVVL/HG ZMSRMQLEOR XS URKLQ
KXPDQV ,$5&

/HDG FDQ DFFX
WKH ERGLHV RI
ELRDFFXPXODV
DV ¢VK DQG FD
IRRG FKDLQ %U
DO (($ D

&DGPLXP

&DGPLXP LV ERXQG PDLQO\
ZLWK DHURG\QDPLF GLDPHYV
(& E 7KH PDLQ VRXUFH
5HSXEOLF DUH SXEOLF HOH
SURGXFWLRQ LURQ DQG VWV
VWDWLRQDU\ FRPEXVWLRQ
LQGXVWULHY DQG FRQVWU X
FKHPLFDOV DQG RWKHU

/RQJ WHUP H[SRVXUH WR FDGPLXP
RI NLGQH\V ,W FDQ DOVR KDYH QH
UHVSLUDWRU\ WUDFW WKH HGHFW
LQFOXGH OXQJ FDQFHU :+2

&DGPLXP FDQ
ELRDFFXPXODW
D

$UVHQLF

$UVHQLF RFFXUV ODUJHO\ I
DHURG\QDPLF GLDPHWHU X
(& E 7KH PDLQ VRXUFH
&]HFK 5HSXEOLF DUH SXEOL
KHDW SURGXFWLRQ UHVLG
DQG VWDWLRQDU\ FRPEXVW
LOQGXVWULHY DQG FRQVWU X

+LJK FRQFHQWUDWLRQV DUHFW WK

D /XQJ FDQFHU LV FRQVLGHUHC(
HUHFW IROORZLQJ WKH ORQJ WHUP
+2

$UVHQLF FDQ El
ODWH LW UHGX
JURZWK DQG FU
IURP VRLOV FRQ
DUVHQLF (@

1LENHO

1ILFNHO LV IRXQG LQ SDUWL
VHYHUDO FKHPLFDO FRPSR
OHYHOV RI WR[LFLW\ WR KX
7KH PDLQ VRXUFHV LQ WKH
SXEOLF HOHFWULFLW\ DQG
VWDWLRQDU\ FRPEXVWLRQ
LQGXVWULHY DQG FRQVWU
LURQ DQG VWHHO DQG RWK

1LFNHO FDQ DGHFW WKH UHVSLUDW
LQ KXPDQV :+2 (D$ 1LFNHO FR
DUH FODVVL:HG DV SURYHQ KXPDQ
QLFNHO DQG LWV DOOR\V DUH FOD
FDUFLQRJHQLF WR KXPDQV ,$5&

1LFNHO PD\ FDX
SROOXWLRQ RI
ZDWHU

6XOSKXU GLR[LGH

6XOSKXU GLR[LGHIP&EIVWHG
DWPRVSKHUH GXULQJ WKH
VXOSKRQWDLQLQJ IXHOV 7
LQ WKH &]HFK 5HSXEOLF DU
DQG KHDW SURGXFWLRQ D
FRPEXVWLRQ

62 FDXVHV LUULWDWLRQ RI WKH H\
+LJK 6ERQFHQWUDWLRQV FDQ OHD
SUREOHPV ,QADPPDWLRQ RI WKH U
FRXJKLQJ PXFXV VHFUHWLRQ DJJ
FKURQLF EURQFKLWLY DQG PDNHYV
LQIHFWLRQV RI WKH UHVSLUDWRU\
DVWKPD DQG FKURQLF OXQJ GLVHD
WRZDUGHM[ERVXUH (& )

62 FRQWULEXWH
FDIRQ R WH HQYIURQP HOWM
MDOR FRQWULE X W
IRUPDWLRQ RI V
VXVSHQGHG SDU
D SURYHQ QHJD
RQ KXPDQ KHDO
D

&DUERQ PRQR[LGH

&DUERQ PRQR[LGH &2 LV O
WR LQFRPSOHWH FRPEXVWL

7KH ODUJHVW VRXUFHV RI §
&]HFK 5HSXEOLF DUH UHVL(Q
URDG WUDQVSRUW VWHHO
FRPEXVWLRQ LQ PDQXIDFW
FROQVWUXFWLRQ LURQ DQG
VWHHO SURGXFWLRQ

&2 ELQGVY WR KDHPRJORELQ PRUH

WKXV UHGXFHV WKH R[\JHQ FDUU\L
cUVW VXEMHFWLYH VIPSWRPV RI Si
IROORZHG E\ LPSDLUHG FRRUGLQD
QHVY 7KRVH VXUHULQJ IURP FDUG
WKH PRVW VHQVLWLYH WRZDUGWN &
7TR[LF HOHFWV Rl &2 EHFRPH HYLGH
VXHV ZLWK KLJK R[\JHQ FRQVXPSW
WKH KHDUW DQG VNHOHWDO PXVF(Q
GHYHORSLQJ IRHWL :+2

&2 FDQ FRQWUL
IRUPDWLRQ RI J
RIRQH (($D

%URRNHV HW D

"GROQt PH] SUR SRVX]RYiQt
7ORZHU DVVHVVPHQW WKUHVKROG

GROQt PH] SUR SRV XJRRUQt PH] SUR STV X]|RY
DVVHVVPH QW WEKISIS VKRV HV VP HOW WK U

C

H] SUR SB¥X4RRLOQUDLPLW
VVHVVPH@W W& UPIMXRED® X H

/IOLPLW

iQt
HV

-r< Cc~
20 g

/9DOXH

2EU, %DUHYQi aNiOD Y OHJHQG SOR&aQéFK PDS J]QHpL&"XMtFtFK OIWHN ¢
PH]t SUR SRVX]RYiQt D REODVWt QDG LPLVQtP OLPLWHP
LI &RORXU VFDOH LQ WKH OHIJHQG RI WKH DUHDO PDSV RI SROOXW L

RI DUHDV E\ DVVHVVPHQW WKUHVKROGY DQG DUHDV DERYH WKH SR(

y+00 £ ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXat
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\WWHP

=QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
$LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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SRMHPHPLE"RYJQ@X¥BERLVIKUGKORXKHERQFRIBWSR O O XMPLLR/Y HRG R P
DEURFS DI FEKRF KNYQi A HDHpL A" 8DV BHYQIHR F H WWHDNYIRP L V VRLIR Q V
MtFOR MGHRY | G X 6tU RMHD L A"RY])I@X 43 RO O X Y W@®WSAL §R O O X RAKREQ D
MVBXURGIHERWURSRISNRGKR WXEBDQWERJH @IUHA DIOWKHRIHUOLQH
bHPRUD CPLHFHY P IMEBQH Q&GS 00 EHW AMKIMAZAR\ SHQFVD Z BQD P EL I X R XV
MH G QR @ h®U B M H R GGHKRGR Gt 1 D W NRKENQ F ONRHF DR B ¥HNB/R O
VRSHpPOQQERNSURGIQUAPLA"XMPPWRR@X F \H LRMD HWFQ VRISR JH QL F
O i WUHRW W DISGREEPW U R S R J 6 Q I V RKHIVQ Y ROPHDE W L BIUW P BYSR O
OLGDNW L3P\ UJ@tHPp L & " RR YOG a9 X VL MRXG H UWRRRIFIG RGP L VRL R Q
K

VIUR]XPYWIOS! b L &" X0 VEHRKY ] G X 53 R O O V@ IVIIH WHF WEDRW K N REIIV
HHF R QSGRODLO SO R @ RINIZEH V RO W
S tPRH]G UR]M$Vt PAHRN X Q BI H Pt & "X o O W OF

OiWNQ L MDMERYOHGEHNOQ FKHPL FR@®GBDRRYWHW F

UDNR Y DRFRIpH RRQ VW\NXQ@ W@ CHRRD

Y WAELQDSR G &+0,HY D O X\DKOHH YRHIDLER O O XWGRIQ

. . DXWKRULWRYWQ RRW K8 YR.Q P HROW
y+00 KRGQRWt ~URYH JQHpL §0’L@$)F®L§7b RXVHKEDVLF

Y HQ@a3SURULPIQELaOIWINEWURDFRX@®P® W HBRWXAYD O XFORMDLMRY W V
SRIHQY$XRM/NOHQIRRFYINODGQWK HP LV \LIQR'G Q WK U FKR\P E IGEHEF W
SRGNOMBHWP L\LQtY H QVWKXHIWBRIP EL FR O O HFEI® D RIS R UBN WEBRISHU DRV R U V
QXBHPEE~-GDMBED]RYBQ&YR]R)Y ¥ WKHBAL \W R GFHIDO F X GROB/D MREDR/LUEW H G
]G URMMBGHO RESMIpGAIRK O i & EHF KV RS H U IRW R BIMV G H W H ULRYY BFHR®)

YR RYDHD] GRS GHER] N&' RYDEFKYUWP ALMBIVE | W HMW D WY WW SHE UR B B HBEWL O M
NEFK 3HAH SIRYi G BFK SHEYEP y6 09 é VO H G ] H F&W D W LA W EFHOKH V X OMRLIQWV L R Q
QMHPLV@tY HQWBUWH]HQWBRIGQRELQYHQ WHRIHMHVQAWHCRURHPLVVLRQ
HPLV@LREKYDHFN W RDFRN P &GO HQ tE D O DIQFHMDRMAHQ UEW BVYYDIQFDWLR

(PLMOHWBRMNpPLAE" XRMFG K|t (PLVVIRRDQIROOXWDQWYV

(PLVEGDWDEHHLIWRLMGUR®BpLAW BHPLVGLIORQD BBV HRWHLY V IDRXEBV
RY]GX%¢==2VORNEYFKDSDH]HQWHREHVELBRO O XB(=RQVHUYBWH
~C R WEFLIRQ WQFK D PREL@IFK JGRWFK | S RV LIVRERKXHR §H V H Q VRIEW RGN D
]QHbLé"RY]iQMﬁRGfOHNRQBFKU LR@@@REWWOXMW@XUVWW
RY]GBMWR X b @ WRtU P DW\Q/tW RF B O L{HH W L FROMIKSH B B W H FiF MRQGWR U PV
RY]GX®t.2 SURYR]R WB0OPKFG U DRWEHUX D Q QWRU P B\W WRHP, &
JQHIA R Q R GG NRX ] KBGWD ] SSWREX | 10 : 2 RS HUBDWAHG) (R PW K I H Z SR QK
PHDRNFR QLWHRRILDVWD BRO OXRXR Q

WBERYIQ HPIM G OR D ] GARWNVBLERYDD | £ s | Y [LEHAGRG L Y LRERXDIMERRE KV
MH G Q PWULRNDH G RYUIRPD BGY R XE)%(E?Q)OHFWQH‘WERRHWLQFHQHZ

: EIEEEDWHJIR KDEEWQR®R QQHFWLRC
JGUBREDHORK)INRQRFKUDYI G X &2 |\ K D QUENEHD W H J R IRIWFIRMB/R Q
QR¥PHG(S+2WDE VXDWRQQHR RIWKH BRWHFWMRQ
BURH]LQIi URKII AR R XXtU GIPeNIQtFRE,
~GDMBRXatYWQRHNW RORQEBIIRM S W H U QU S/R BRIVDPIP BB L V & DRAFD
GDQEDVLIENBASRUMRIFKHIQ FORW KDBDN RGVHF WRQDWV L | R AR RO
5HSRUSR@HY)5 +ODWNXSIGQURMORZLBBNKRPHQ FHDRAHSR UAVRIGHIV
WYRSDORGDREHWRSUDRYS WH +1)57KHADLU®XRW RKHVR Q V. B\RW
FKQR O R|GEUFREHY S D O RWi®tU R F H VEXV W REK@NQ F O X\GULIJ L $R UWH F K
HPLVH5 JGURMHRXALWRFBSRXIWQROBJILFBY YRWHRXW FRPEXVWLRC
1)5 "' JHP G OOLIOQRVMAERRKK| FHWPLVVURRYV VRKMWXVLBROYHQWYV
VSRGi INEPK)Y5 % DQDNOMRI®$DG\1)S5 ' DJULFXDPXUDQK DXIELYH)
1)5 2KODARMY®X MHQYBDYQtEWRBNPLD)D % DQBDVWHODJIHPHQW

]QHPLA" XMVFERKMDNPLYH/ WBIOF | 1)5 1RRQBPLYVVRRDQER O OCXOWDQWV
D30 W &NNRMS$23 H'S R U BB WR LV VRRBQ VD Q &0

K H DPYH WID@X¥ 3

OHWRGLN\ D YEVOHGN\ HPLVQtFK LQYHQWXU 7KH PHWKRGRORJ\ DQG UHVXOWYV RI HPLVVLRQ LQYHQ
KWWS SRUWDO FKPL F] ILOHV SRUWDO GRFY XKMRVEBH] SRPULW Q DEEIOMIQ FHBISG-HKWSFRWWDO GRFV XRFR RI

(PLVH YH VWUXNWXHLS)DPWZZZ (PLVVLRQV LQ WKH 1)5 WWLBXBPWXUH ZzZZ7ZZ

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDPQt VIVWpP NYDOLW\ RY
$LU SBROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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7DE ,, 5R]G OHQt [GURMS$ JQHpPLA"RYiQt SRGOH ]S$VREX VOHGRYiQt HPL\
7DE ,, KHFDWILFDARQRI DIUSR@WRQ VRXUFHV DFFRUGEIQI VR WH P HWRG Rl HP WMIRQ P RQMRUQJ
'"UXK ]Gy 9\MPHQRYDQp VWDFLH 1HY\MPHQRYDQp VWDFR ORELOQt |GURMHK
7A\SH RI V 6SHFLILHG VWDWLR( 8QVSHFLILHG VWDWL ORELOH VRXUFH
.DWHJR
e 5(==2 5(==2 5(==2 5(==2
6LOQLPQt &HOH]QLpQt
6WDFLRQiUQt ]D tJHQt N 6BWDFLRQiUQt ]D t]JHQt N GRSUDYD RVRE D S HS
SDOLY R FHONRYpP WH| SDOLY R FHONRYpP WH| RW U\ EU]G D SQHXPDW
Y\44tP QH& VBDORYQ\ GR 0:QHY\MPHQRYD{J YR]JRYN\ D RGSDU\ ] SD
RGSDG$ MLQp JGURMH | WHFKQRORJLFNp SURFH VIVWpP$ EHQJLQRY&FK
VSDORYDFt SWHBPHYORY| UR]SRX&4W GHO Y GRPiA QHVLOQLpPQtFK VWURMS
ég‘;ﬁﬁﬁv YEURB\SRG VWDYHEQt SUIFH ]HP G ~GUAE |JHOHQ D OHVS$
LQFOXGH 6WDWLRQDU\ FRPEXVW| 6WDWLRQDU\ FRPEXVW| 5RDG UDLZ®ZDHU DQG D
FRPEXVWLRQ RI IXHOV | FRPEXVWLRQ RI IXHOV | Rl SHUVRQV DQG IUHLJ
FRQVXPSWLRQ 0: DQ| QRPLQDO KHDW FRQVX| ZHDWRDG DEUDVLRQ D
ZDVWH LQFLQHUDWRUV 0: QRQ VSHFLILHG \| IURP IXHO V\VWHPV RI
WHFKQRORJLFDO FRPE SURFHV@RIRHVWLF VROY SHWURO RII URDG YHK
LQGXVWULDO SURGXFW| EXLOGLQJ DQG DJULFX{ QHV XVHG LQ PDLQWHQ
VSDFHV LQ SDUNV DQG
2KOidHQp HPLVQt ~GDM| 9\SRPWHQp HPLVH ] DNWLYLWQtFK ~GDM$ JtVND
IMHGQRGX&aHQ&FK KOidal D HQHUJHWLFNéFK VWDWLVWLN VptWiQt GRSU
23{?5‘ GO s tORK\ B\KOi&N\ p IDNWRUS
RI GDV?,D 5HSRUWHG HPLVVLRQ G &DOFXODWHG HPLVVLRQV IURP DFWLYLW\ GDW
VLPSOH UHSRUWSQ®XJ| SURGXFWLRQ DQG HQHUJ\ VWDWLVWLFDO VXUY
WR WKH 'HFUHH 1R Rl YHKLFOHVY HWF DQG HPLVVLRQ IDFWRUV
=GURMH MHGQRWOLY \
y5(==2 + RKOD&RYDQp
y5(==2 + HPLVH Y\SRbp
=S$VRE ] RKOiaHQéFK VSRW H
HYLGHQH D HPLVQtFK IDNWRUS$ | =GURMH KURPDGQ VOH =GURMH KURPDGQ VOH
OHWKRG | ,QGLYLGXDOO\ PRQLWR| 6RXUFHV PRQLWRUHG [ 6RXUFHV PRQLWRUHG I
PRQLWRWY y5(==2 + UHSRUWHG H
y5(==2 + HPLVVLRQV R
IURP WKH UHSRUWHG
FRQVXPSWLRQ DQG HHR
SURYR]JRYDWHO RKOD&XMH SRX]H VSRW HE\ SDOLY D YEWRp EHQJLQX
GDWD SURYLGHU UHSRUWV RQO\ WRMR®RQH GCSRWRMVENIRIKRQV DQG

(PLWHH G Q R\ 8 GR Y| B R BN§I5

SHERE®Y MRX VOERYI Q] GIRW Y\ M HRYDD
YSt®HpPp ]JiNRDRRKUD RY|G& 3WR
YR]RY DWHKBERRIW R XK GFO R G VW D
StVPHGR Y LYP®EIWR Y R YQ G RMFILO
DSURP Q©® BKRMVW D F L R|GiURRMS
V X M tFG EEWH 8 BR YR$ G D NRIYPKW X §
DYBVMSHK | \RKRR JGRW ' i & NRX SRYIQQL
NDEGRIRDQ  RKIOSRYDA-EMI \RXKUD SRYR Q
HYLGHGFHURVW H GIM A WYRR D

WP X S@ Q@ RKEERYCRAK SRYLQQRW ,632 3
OGDMIB32MVBXOSHHEtW & DWD

5(==2 D5(==2 6E GDWXSO\QXRN

SUREMRE G RE H GXJRDR QFE Hi ] QB O
a4H G G DMWVROE LV S MIBRIp | WG XP

(PLVVURRIFQ G LY LRER@LOMARXHGH V
W KHHBK SXEOLF

7KH VR OWMG 1Q $QH 1R R WH $1LU
YERWH BWREPQ Q IHVBER G L Y LIZNDVOXD\Q W
MKRUWLFOH W KR H U IRWRKUNGKRIK RV

L DUREOLWRBHRSHUDMABEFRQVWDQW
. ULGER®@WDWVRRBWNVFULELQJ
W KR KID QLGR 'S H U CD/IR @ RRV@Q S X W V
DQRBXWIRWW K HARKIYV KHDHD O VR

QFEQLIHG WR DRUOKRQORUPDWLRQ RQ
UR'S H U DUAR.GIG 3 (W R X JW K B W H
EFY

U

D WMGWRHIPX O | L GHSIRQUWREQLJDWLRQV
323,632GDWBWKHRO O K PMKIHG
5(==2 DQ&(==2 GDW D EBRIRCH/HEIW LR Q
GDVRW ISH Y L RXDWD SBR BIRDQ XD U\

2 Rv\R KHHDRED DIBKS H S R G\ BVED Y D L @DVE O H

DYGD O ®tVMKFINFBU R Y i G RROWDJ RDID W EH J L QROBLSQUIL.@FR RW QSR FHVRLQJ

FRYISRGD ®OFKSB QS 0Q&D INRIS U
YiFFK\EQ€GRM$

(PLVBHpLA" XOMWMHWMIE UR Y R]RYHD
PDMR Y L QMR % WAVMWRBMK KR W PIE)L
QiURGRKIO® ABPYR GHOR Y DR YNNG

D W KWK E P LW S/RIBW W@ S 6 DLFQW KR O
ORZ PRI WK\ S O H IENB TWKHRWR U

Wl.H6\6H_PRlQl(DHBX)WD

JRULQWHUQUE®RBIYQQITUXD CPLRV\
46 H O GIRQIO M WIDVQM RRIH U NG R W

OHFKDQLVPXV NRQWURO\ 63(
KWWS SRUWDO FKPL F] ILOHV SRUWDO GRF
VSHBXYRGBF] KWPO

JRU WKH PHFKDQLVPV RI VXPPDU\ RSHUDWLQJ UHFRUGYV
XRARVBH] SRFPUWB OH FKG H GF HLODMW XIRIUWDO GRFV XRFR RH] |
VSHBXYRGBF] KWPO

y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY]GX4&t
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y |
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL



GRSRptWHYR QWG@W HPHNO IR&E Oi g HR E O IW®E I6W H D BR.D®IF XIOW WHA GV V LR Q
QéMXNW L Y+ GDDHERKL V Q DRNKWFEPWL Y Q tG D W DREE@VVEHD \RUIW S R LD/ WAGSYDLIMQ G
IDNWRURWDFLR DWGE DRAMWHRR] HPLVVDRQ LW VLIRFEWVMRYWDWLRQDU
OLEASRGEWXWRSHDWEEHYONRR E RP EXWWKRIMG L IHQW IDCARGRLGWIR
DNW L Y-LGADQWRAS R WS I BB YRDV W D W @ik ®REX U Q D ©W K H URPXDNOZ K W K H
|CURMA HE LUDN I S O O 0 s L et R
{“,g?g[*gﬁwﬁg??mw”“@%$ W H F K Q REBRFIHLF D@QEP R YRBR G X F W

. | DQREHDRM G XALRLVVLRQV
BURWDQRPH®RE D30 MVBRXA&tVYi

SURFHQWQt SRGtO\ GDQp |UN% B&%ﬁﬁ@m%ﬁ&%@&&&w@@me

VIPKXKEGHKHPL A" XMWREK - H PALUR
Y\EDYB Q]HMMNQLARYROQNVL/ 1Y LYt UDFWWRREY HBBH® LV V IR @R KK
SR GLD NPHD R G O X p RY D EQRAR LWMHBR X LS PRIGE X FETOHP LV
]D t]HEMSDORY®B BB G O Xp RIVE NRHWS?ERXQW%HIWE?WG
SRGIEOD NMD Q B R BEUWBXKXO XR B W D DU IORRINSE. PRIE
QFK ] GRS M ) KRGAMR [ SBVRE Y] QNX 7=/ XVWLREWRXWKRXW VHSDUDWRUYV
+QLOLFRY]| W KB G L YIUGXDBMEER QW H UDPAFGRG.R

W KN RE X HIGR B W KHREKWIW KPHH D @ V

(PLWHR PDGUWOHGR Y DR NG IRUPDRWIBRIQZHFLYIOQOLKLFRY i

+URPDVG@MHGREDRIMHG RWMDEOD2 | (PLVVUREGWROOHPRQ Y WBRXUEH V

]DKUQIPMLY ) H Y \M P H Q R/YSIDQDERFKD Wi&HH BIKI S X EO L F

]GURWSD YBIEH®t G OpMLN)Q BOWREQ p

SRX&AWNOLFUYRFKR X W LGSHIW DK é%ﬁ_:znm—m P RV \RXUFH IGFRUBRLDIMG 1Q
W &aXK SR Ai$W R PPEXIGIBHQY DN O i %ﬁﬁé“ LFXGH HP IRV TURP. XQSHHILHS

PEXWWRKRBRQ VW IDXEBRYURBX OW X UL
VRGSDRBESDCMREPLVM FKG DEWLYWOWLUBRV¥RIRUD QVR O Y HQDVOW. Q J

M$1VRKLE"RYYQX &L WEPWIGH G R YD Q@MDWEIRREING LIQHMNR IF D D\QBXLOGLQJV
QIUREG WD W IDHPILNREOMNW RGN L PNK QD VIVRIBD VW H BHREWHRIHPQ WYV L R Q
S HGV VDN KWW W Bl DLAREU R @It  |URP WHH \RXURHY DIH GHMPLGHE XMQ) DWW

GHY DM URDD]HGRBYG S t| FRBAMS B QIR WMMFDOVXUH V DQG
ORK\]iNR QPF K UDYJ G XANWHB$&K HPLVVDRORQHN HP S WWRIAW HEWH G
GRFKIiYBWS$E KRNHP QPtVWBMLPRYDEWB W VREBWSDUW IVRFED U
SURYRPXVHHW FHB®RRWMSRMLA"RY iWRWHRKHMFOXQBERGH RWKKQH |
S tPBURYR]R]Gmm@mNBGSYWWI@-LGIRWHFWNRKJHDVLWNVKFL

U
GDMtFtFK Y\GDQpPX SRYROHtRW%%WW LVVLRQV
D] WRERY RBMWRIG NRD W HE(RERL | |8 PW K WRIKKIVEG H W H UPH® VEGN K H

=HVNXSQ8Y\MPHQ R BDO&KRKGBR B GDOMH FRW YBRQAQ R WH
MVRDP R V WA Rt WHPILQWM H N Ve RUXC > H U WM URQU VI G WH@JL R Q G
KHBEWQFOXQ e =2 FDWH2RWKH

PiF QRVMNREBKR QX WIM®XBM B N D) s R XSG FRP EXVARQ VRXUFHY WH
JWWVHNWRBKRG  QHMYREKPRIWOD 1 p | v VIBRPRR X V H KER® GWHIQ VW LW X W L F
ARYDQ&MRBID QG URM B | 6@ t O R Ky Q\H U Y\LHF FWDREB® MBRPW HOHJ PAH F W R U

b JINRQRRFKUBQ]GXAGKIBRGIOEYVHSD UG MWMIOU RIHLNGK(HGWD W R U
MHGQRWOBSEFERYDR{FERPIF VRKHMW F O XSHGHIW $HIR W H BWWR Q
QRV VOHFSR WSBEELB UR Y Q@HD D GIRP D SDWR UBRIMG COB IGRH $Q
YEVBGENS WINAENDKR 8HAH (1 (5* 2 HV W LFPIM/\W BRDS D U W MFUBBIRX VH KR O G
6/' %DV W D WSLW/R\ALHRMRISENY R S L G H|O FR P E X VAWDXR. @ REIXWFR Q VX P BEIVV R Q

EDVG RQ LHXOWV R WH ( 1(5* 2
FURPDRUQRRAHG RYDRIHDRPHREL ORQ DWV\XRV%MHW@QW&D(WFUVWWV
JGURMBEIE2 N W HIKU GIRM VHY L

O ERLQHHUB\O DRMMDWHU YV

QLp®pHMWRIME] RGSBH®]LRXOLYR
YPKRVW YRXL OHBLVR W EI$] 50 HX - DB IR PREGI RXUAH/ DUH DOR PRORUS

PDWLN D VLOQLF éHOH]QLpt&%%%Q@P%%P?W%?yw@Q@V

DI SURY®RHX L O /WP @RS KD QUM P K,/ \ \ wirpry R I lY @IS R UDOWBLPR.Y V/ILERRQ V/
PG O\O\I—b\DQWDY\I—NEQ\'RMHGOBi\EUDWHDQL@DgEUDVL"_[RDD(\%D_QELU
~GUJHDHBRGQYHQWHEBLMPRL \wyDQDORSMU RW LIRQED FKLRQE G\
ELO QGRKR MM L 58 YOM4HU QrRFLD9 O = 7

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDPQt VIVWpP NYDOLW\ RY
$LU SBROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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SUDKDL(PLVVHVLO QURQUWMYREKD PHFKDQDVRY F X CRANOMIIBB QVWUXFWLRC

GRYiPM]LQiURIGWR GEARE 3U

PDFKLOHOLWHDKL\BEBHQADLQWHQDQ

VWD Q BRISOOXG Q RW A XBER @BOFHHW B QL QY H QUHPW\V VIIERFPWR E L O H

VSRWSRERQIQRRM SODSRBMORG VY

SUDY QWKW IG\DRBIINR GRK R QIQRR

~ G DR\AN O DYGRE IR Y SIOR SIR GBHHI L V|W
Y R] L3S G DRWIR b GtPR EYRXLERGOH )

HAGHPQRK YAVSS 6\BQIF WRKQRND NRQARD
9 VR X OMS®3& D G BN N\QLFWR S VSID
ODP HIHW S \(8 V IV H N VORY
W H FA\RpS UIDS\R p t VBIROMR L 8 H. V W
Ft KR ] O HW RWN@&MRL VOHH W R ¥ F FRDG
NPY&&ANIHDK P LDOH W B GIHOp W i Y|

~]HEF6HPLYQYHQWKDKUQXMH

5HND O NKKPLDWKRH

3UR\VKRG QRERY@H p L 3 "RY]i@¥yHt
YREGREt E\OMHVWBPHQQY K
W XN M BRIG G DIMBH]HQW RY D@XE
URNM QDpRIGRKWRG LJPN@FKé]
QDPQPPXYEXNORpWHPEFK &2
DEHY RD® X GRER X M@pQ GRS\ SH
KREP @ PHLQUREY PHRANX &2 3(57
DY \ X & LWG PRUSR p GtPR EYIRX L & MD
YHPKR SR MER@Yp WXSIQ RREQRK D Q
NOD G RQXAKR P B RGE¥L G H Q¥paM Wi
6WDWHFKQRONWER AP LVH 92&
7=/30 D30 Y\FKi]H3RUR YWSSUR
QtPRGHRMWRLABEGKBBLYHVLOQ
VW URM§ K D QY]WHP$ G ODOMYWIQE.
VQtaHDEHNIOHGR YDOI®E R " XM VF
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1iUSBWPEHNQRVWRECD G QVIR 51Q
REGRRNX E\Q tpL DRE HE LW
WiSGRPiFQRVMU F ViidWR U X

UDXDE) 7KE@HDHIJLVORQYERQ
W U DRARHUIG O R RH G X Fi DLV VIIBRROWK H
| GADOKRAHKR® KHDWY VHRARU B\ LQARGAQ)
"Hp L Q L PHXPL V \BIDRUD PHINVHEBR P E X V
W L\RRIX AL \R K H U D QABKG U P BRRXVEV R
NL  N:DWKFD PRIQV KD U EHW ZH H Q
IMSQG )WRP LWL @B RYVVWRSOHUDWH
ROPRLERPGOALBRLYV¥FDPY R KLV
PPPBXBVRKMYKLFKRXXOGIG® PR YD O
R O/G\ SRIE/R L MWK HH.S0 D F H FPHREUW
PRGHUTXLSEHWW ZHPLVVERQ®D
FHPHQER L ANUD NS Q DFUD G XIDO® \
VRIHKMU Z W UHAQ) WH HHJI\ GPDQGY R
EXLOGW®HNHD WXV X S S REWHKG
V X E \GLRED LCRYYBI W LDRQEADI@ RADHDYCH O V

7 K H Q VDHILD WHMDIGES R O O X\WW D\QWL.® Q V
FR QW MRRIV MK W L F L B B VGV
R IW KOHH J L V 6 B IVQ WHBVN & Q DLFGH
HVSHFLQWOKOMIRIVLIQLIERBEXWWLRQ
\RXURHY \R D JUDGDO GHUDH 1Q
HPLVVRR®VE\ DQBG2 E\ $Q
LOQWDV @ HIH GDYVKHR &8 D WHPY R Q

R ®G \R DQ LGFUDH LQ HPMWMRY/ IURP
K R X V HKHROOIBQ@Y KHH U WHLPW R U

y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY]GX4&t
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y |
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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LI ,, 7KH GHYHORSPHQW RI KHDY\ PHWDOV WRWDO HPLVVLRQV +
=QHpLEW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 = ,QIRUPDpPQt VIVWpP NYDOLW\ RY

$LU BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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2EU,, BURGXNFH ]iNODGQtFK SU$P\VORYé&FK YEURENS +
yLJ o, 7KH RXWSXW RI EDVLF LQGXVWULDO SURGXFWYV +

VSRW HED>3D@LYD
IXHO FRQVXPSALRQ

SHYQi SD YBOLRSD DNDSDOQi S SYon i SD YO/YWDWQt SDOLYD
i

VROLG IXHOMVELRIXH OLTXLG IXHOVWDVHRXV IXKHRWKHU IXHOV
2EU,, 6SRW HED SDOLY JGURMS$ 5(== D 5(== +
)LJ ,, )XHO FRQVXPSWLRQ LQ 5(== DQG 5(== VRXUFHYV +
y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXat =QHpPLAW Qt RY]GX&t QD ~]JHPt yHVNp UHSXEOLN\ Y |

&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU BROOXWLRQ LQ WKH &]HFK 5HSXEOL
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i ELR EULNH*\ SHOHW\  WEE ] 1HPQt SO HQHUJRSO\Q
ELR EULTX BHIYO HW V QDWXUD DAMDVZRUN JDV
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=GURM6BRDXWRHGD W'D
g VLOQLPpQt GRSUDYD *+ EHQJLQ VLOQLpQt GRSUDYD + QDIWD
URDG WUDQVSRUW = PRWRU JD OR@® WUDQVSRUW * GLHVHO RLO
g VLOQLPpQt GRSUDYD + ELRQDIW VLOQLpQt GRSUDYD + &1*
URDG WUDQVSRUW + ELRGLHV URDG WUDQVSRUW + &1*
B VLOQLPQt GRSUDYD % /3* g OHWHFNi GRSUDYD + OHWHFNé& SHWUROH!
URDG WUDQVSRUW =+ /3* DYLDWLRQ + NHURVHQH
-OHWHFNiGRSUDYDiOHWHFNé QRGQt GRSUDYD + QDIWD
DYLDWLRQ *+ DYLDWLRQ JDVRO HVKLSSLQJ + GLHVHO RLO
g QHVLOQLPQt D RVWDWQt + EHQ QHVLOQLpQt D RVWDWQt + QDIWD
QRQ URDG DQG RWKHU + PRWRU JDRROURBIG DQG RWKHU + GLHVHO RLO
2EU,, 6SRWHEDSDQY]GLRM 5( == +

YL ,, ) XHOFRQUXP SWRQIQ5(==2 VRXWFHV -

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDPQt VIVWpP NYDOLW\ RY
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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.YDORWPGX&RFPODVWCURGHpPLA"RSD RP MHKWSBFWLYH DLBHWRMALXWLR

YiQRy]G}qg/tDG(DSQVREW@L\DH(\MHTXD(DVX\QGDPH:QV\HM“GNFHCRFUJLFDO

U0 R GR pOUY WA S WSBEPRON] £ 96 LI C LONROUAGDIS AL |

DWtR~URYNR QF H QQHRIDLFEL" XM HR | v gy WOHA P R A SIKKIBUO \ R 1 O X\W R H
YDNRIpH G ®I PV YQY (D PRVt HPIM | DP R XRMR/L V VIIBFRPR § W 8 B J HDQIQGD

] DOARSRIHQQAK L StURAQAK |GRE RYQY Xl | W X \V REROKIN QO5I | MWFKRIU P DRWLHRRR Q G D U\
WY RUHENXX Q GJiQ ©p E K " XOM YEH RIKK O RY/R\O O YOW I @WWHUHD RVIN K HIRR Y B B

M H NRIGAKW U D RRYY GQXt4 t WIOH U

90OPHWRAGRJLSREAEQBINLVH 7TKHIHFW RI PHWHRURORJLFDO FRQG

RQ HPLVVLRQV
OHWHRURSRGPE®PMIHM YY & QD
D QW U R SRRIVQEOW i S (B £ VI \Wis QQHWRERJIERDG LKMLYRHEIW D WHH VHF W

4
MVRWDQRWWMDWRSQQ§?§®QWKBJ HHPLLAV V ILERRKW D W(IPQ ¥/
L

DVHSORW NWHUp VH Ei@NRYQLE KRV G LY IR

! - RQOOVQE KHH P S HHWD W X U
VRERWIQIMKIU DY MR &N R X W KFORVE M G X U WEIBVONR Q J G L \K\W D @/F H
6E 'RPiFQRA®DVWSDPOR YD E}ti

IR/ XSS WHJI X0 BWHEHR &ROO
VKR YR NRGED RIBH Q W UGR G tTH KD RAVHKRD®Y Z W WHU RZQ KHDWQ) HIXLSP HQV

W HDI$ S O BWNGRU-Rp HW pWRR HODIR ] G t @ H K IV RHP H ZGKLDIMQWVBORF H Q W H B 'S
R\KOISRYDERMWRWRQYQLFKAS SIHY &RQHNXH® IRUWH SXBRH/ R WMV

P UGiH Q\QH SYERVOR P/ WO HOWRIEY & | \HDUER® R Q WW® K MFHUHK H D VGLDQ ¥
THSOBWRIYRWRSABPR@HGHQ+NYNWRQWH@RKEK D G/XUZRQURKON HUDJH
li tisuR\chmaﬁwwm@uDNWHU@%\%&E@SH{D@WPQMDHW@\MWUVHG

SRPRFFIBHQRVWWE\ER X pw Kt B BH E 7HP S HUHD RXG LY IRV WL QJ
DVRIQXDU\SHBWHPEHU+ RIEHPEHU

UHQPQL W Q3 ORWAP GRMMHQN Y\SQEWWWHFKDUDFWQMLLMB/BJUHH
WHSYRRWRS@®@HIKK GDW M KR W IGH. IHQELHV KHHI H Q F H

L Q G RRIP S HHIDQNMEXH H U IRK\W GRR U

' +
W*IEZYDV\RSQ';&V W H P S HHIRDBWHYDOWE DOV
'W"'K%D\/W'(ié/v
NGH ', MRX GHRISQ W WHHHDPQ \WERWD GDV

YQLWYJGORF KX &DWMBUSP GARQY k yyy DHGHHH GDYVY WKHIHOQFH
WERWD Y MOR@YEFK RIRSQBAK GHK 1 téH WHPSW”HMW\XMJQJGRD{\JX,‘&DQ@LV?KH
XYiG ®RHQRVSWHEHHE REY, D,,, DY H UDDMOH P S HE WKORLG L YKLKBDX\D DQ J
RGSRYS®BMIURRE QRWiIF®H & GD\WKBHHH GD\YEQOIRIY KNHH UULWR U\
NOP DRBRILFINEFK WIQF y+0 O = SRRYQQ | RIWKBHHPBKHSXEYXLF,, DQG, FRU
REUIINXD,, MHHMBI\a8¥SRWSBEDW VS RORGEKH H UDL @ KRHBVRHUV KD Q
YURFH RGSR YLGX® G OR U Ki p&+0,F O LP DW ROWRIW BBIESDQUE P

F FRPSDWIMRY,, DQG WKWWH JKHU
WIiBQDRRDBESRWSBBEWNRFH SRG |y ir@ Qv X PISOVL ERHWS R QGRM® W O\
QRUPI BQGQRWMPRVWXS $

L : _ $FFRUGIMBUHR &R OWX S RKHDLWRP
SRGQONKOIiaMN\ 6E VHGRGIiY WD S|OB i PHQFH@ KH D WIHDIV R Q& KSHH U LRS- HSWH P EH U
YRWRSQREBRWREGREX |i tGR NY WQDHVQH Gfr 0D\ LW KH H U B DHNDH P S H URDMVKRHY M/ CORIBRW

SBP 0 CHQ \WSRW YHANRYQKRY] GFKXYPIWSRG & WKHWHFUHBEMBRZ f &R ZRXEVHTEB W G
YHGYRXRVREQiVOHG XGIQHBERGOY RMRPD VYt DFFRUWEGEIHYHOR R WHIHD W R R Q F U HLEPIMH. V
QHORHHNI YYD HQRWRS QRW\ f &QiIVOHGXMtF{WPH P S H UDBARXYUHH & D Q ERM{SHF RV ROORZLQJ
GQLWIS Qt VH Y RWRSQpP REGREt RPHJt Q& B R+ §DrWXGS W KW&K\H KHDWLQJ VHDVRQ LV UHGXF
MHVVWOERHOHQWHS FRWBPR YWJQORFKSX tVO XA W KHY H U B DHWOH P S H URDMI KR MY CORIBMY KHH O H Y D Q W
QpFPIVWHERRNDOVWRXSEGE f& HGYRKR/RE VLWHWRFDWQRWHDERYH f&RQNVZRXEVHTXHQW
QIVOHGXBQHPKSRGOEYRIRPDYHORPHNIYDWGD\WQ® FFR UBREKEH Y HO R RRHKZHAD W BB H
SRNOWHWRSSEH®iV OHGXHQFIQ i VO HGSRPWYOHVXFUHDLVPHKW W P S H UDDA\XERW S H F R/ GVGQHH [GAD \
SUSP UGHQWHSYRWNR YWQUERFERG f&VH +HDWL®QHQH ZHABKBIY HU IHV®M P S H U R MIXWBH
Y\WiSREQR Yt RXWERRMFUHBEMABRZf &

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GX4t =QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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] PRRURYEFK YR LG-D RE] YOAW S L WHMGHERK | ORZIKUFR Q VX PE®@ L RRRHWS R QWGRH G
VWDUSFHFK &KDHO  9RMWta¥iKE QREHHIED &'M\O XHV

1DW H S RRX L WWODMPLWHN D Y & FRKZ HUH P S HHOFED/XHUV@GR QHF D RHF R P
RIDQLFRNEWERXN&] UR]SRXDWNGBGRXV WLPRY VIIBRRE R W\RHK L FHWISWFLD O O\
YiQDRGLVW EHXFASOBRRWRV\QW I$W U ERQY W DSV & K DHXYO

DNAYQ BREND \OXGHIQKR ]i HI POV YQY QD SRMWtaHBR O DRMDMARP S R XR &W
ELRJHPQQH P HW D Q\L RNDAREDIQ FHPLVVIIH?NROYD-I@WV\ARLDID}B—LVWULEX
WLRIBHRMOULO B R S RQGRNHH P S HHV KXW X U

NEFKIWRREVRS DWRAX SHOUFOR X4 4 p S HHDD@KRIW R V \ Q \ R WRR DR O \
MDSBHNXMHRXQ GRWQ QALK N BRR W R QDG L DWHRE JHMELN VRIRQV
LS t]HP QRKR®X ] Q D PVQWR X. WKRCPD Y QQRQ P HKDCH YRIWH RIDQF FRP SRXQRY  HJ
HPLVOHVGRKRPWSHG EIVO LV RISIHOVEH U S B R HERDAS H F X U MRUW V

=HPiQNRWO 9tWW\FKCSRW\0Lé\/c%CRQGJJ RUDQF DHRRY DQG WRSRVSKHIF
ODGP V P$AHS$VRE R MY WY SMQGIR]IRQPILVVLBRRUV WKHEDAHVSHFLDOO)

. : R D \SH5 DERYH DSSWR P DD
PIVWEFRFRY]GX&HWHRURSORGEF M\PV FLI%DXWWXVSHQWG?@\DQD

RYOLWRRNPUNU\FKORWVN I 'SIKU L\ s H o/x HED @D 8 H WDQME [ DIRIW R
WHQWOQDRK FREWKI$ GNDR RV W DRMCH OHWRBRJERRQG L VA RR) MF KWH
JHMPF@HVOHEPNG QYRRRVWL | GHHB QEWDRHHY D SR RBW UR GRUN 6 QR

V X E V WIRGW KR Z € W KHNHG HSR VLW H G
9OPHWRABRIDR]SW\SREPtQN\ | PDL@®YIKIULF XAV LHV

SR]SW\ORGP QP NRKD IS G H YVt Eg}tmuH RWHW H R BREQLR/BHRR/Q 8 QW LR Q V

OLWRXQtUV WP R \DIp\UF\K CSRMRAXt

YW pWWRV WM ] QY UVWRYREB p X MilN 'LV S HUAR @@ LIWGRIQWH UPWIQRHBY L O\
PRV IBULO p KNPHIR KN [SFRXY U FRX& H W KNV D RIVOER/X Q GO D URNW RVP RWUS KH U
YG$VOHGOMMHVHNFMNSRYUFKRP DQG WKH YHORFLW\ RIKHORRX@QGW K
Y LQRWMDK D @WAHNJ PW RN E XDGRG KH © D \H UMW ISID R WIOMV PR ASE MODFR Q W
YONLQWHQ]YMQ¥PXNS HIXRYQ RV WIKEK U IRWH B UWEKKL BDKRDFRQVHTXHQFH
WHIBDSQUED Q Hp L &" SMFF tFtkK R LOMDPRMRQ/ Z W WH VXUDRH R \WH ( DUK

) _ P HF K D Q@IQMEKH WPYOULE XHGHEF GG

ytPY VWWAMW D PIH) QW B W ¥Rp QG R F

_  OHDWBRQ W HYGIWHWL B D RAPHRBP HQ W X P
JtNYHUWLNIOR PRKKYYGXF&GVXD E | Gk DS HHZ D WiXDUS R )QSER O O X WD Q W V
S LWRPLOQIIBUSE WHSORWANR

O HM VW D EV/ILOVOX IMEHSFBIREN BYVK & 5 N R 3K BIH D VWHIW D ERL\D IEWR X Q ®DUW I H

U WPLLF D@V KDH.RIF F X8L\P X OW D Q H
U R VIVQHY H Y LQAWDSHRGBP t UHRH U W L N
SURPIFKMN @I MPSQ]QLY pOHV CEI@%WWDEGBBWQQ/\X/K\MHPSI-I-UDWXU

ELOPvB VVWOHNMH SOYRWNRR K K QH ZI\W DONMMCH 8 Q3HJ WH P RMWMBE®A

H/
FF%JMR}/WDU\APSI—LDMJ—ILQ:U-DH/ZM
E\RGSRYTEHBOQ&ERGPtQXDRVPRV|Ip L J K QY HOUDAH UD Q& KFR Q G L MRILR Q V
BURMHME MKV SR i G\OHU PNRKIY H N H

_ U VP L FICW KOHH DD/YAR X U QEIDWN D E O H
DU/ H U PWROUE X 01 H GIESD SWDI GIRVR X0 b\ 1 WL U H P S HHLEDARF BB L) K W
DUFKLPp&/RGASNOD WVXIMS RIMX UE % puyy D 'S (B OE @ X G 8BS RIQRER U P D O
OHQWOXNKY KDXRKMGQIi 5\FKO WQGLWPRHQP«&WKHQ
DVP Y WRIKOLYKRMIH RQW]ISHMPOV Q| |HY@EHE® KHEFRRDY HE QV&RIQU P D O
.URPWRXREHO Q tWaIR | YIRHVHK D QL E XDOKH-RPFFWVPODXOD WV B KLPHGH YV
WXUEXDS QFIWONY HUWLNSOQREFRXRAUHWD NS QDIFN KIHHRIBY X UE XQH QW
FKiYiQt IOXFWXDPOMIGRQV 7KHLQGSHBGG
-HG@Rz&Qlemm\tvH\@\qvliGuRWSW\ong| W%WWL]W@W‘D\‘&HF\FP%V&?F{LHQJW
SRGPTMNITY HQW LLADDHYL N W HIA APW@%WWW ©
GHLCRYI Q NINR VRO YeaN \P aRYIR YUM

_ Y H U R L FLDQD
DSUS$P UQRK OR WWQt 7D N W\RV i G é
YHOW LLQISRMIE &YIR G P t Q{5 A & U OH RI WKH ZD\V LQ ZKLFK WKH GL

FDEH [V VAP H U LLPAD@/G\URPW K H
9SUDOEURPH® Y WRp HE N\H Q W LLABES@Rth tMD NIR YHQWLD@@JI‘D[R(ZKLFLKGHILQM/GKH

¥Rkl Q R XRHNQY UV WWE R VDEUNS P UQFKORYY |y G XAEW KPHL [ L G B SRAW KOHD \BIQ B K H

=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpPP NYDOLW\ RY
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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Y L GKORDG @RBWW R @ FBNH V H WR WL t
PHPERRGQ®RIMG P YR]QDpXMHE
G R EWR] S W SMRREPRE ®R'G QFRAYL D

P YMDRtRIQHS t]QER@ P ¥
]JDQHS t]GLWPVQHAIS t]QUREBW\O
SRGPtQ®Q B PQAD MXGYQV RMRQ F H
JQHDPL A" XOMWHINK SNDN U D ] DSPOR
UR]ViKGpRXUD LRPYNDERGE § K
WpPY&KUDGBIUMHS t]Q DQEFK
QLY &UFK] S W\ OFRRYG F Ky H M/ QYREWAN
$] GBFK WSS UR SWERYEFK SRAP QN i YIM QD
GHQ@RMDpiVWRNXGORXKRERERD
O]HFAHD Wt RILRPM VR X HPQWH G Q
WS UR SWRYEFK SREPtQHN ] DWRXSHD  \&taH
URYQRPYOUR®BRFKS]HIHNY 6UD]Q
SR N OYHAWXN QS 1] Q IURG B KV \ RN
PtQHN

90LY PRWRRIFNEFK SRGPtQH
VHNXQE UK SROVEQW DFKHP WP XVDIR RipU

OHWHRUROSRGPE®NARH M P p/QHDS

U H O DY\OLKYNDR & WR/O X QJH HIE tP
RYOL ¥ KHPLIANRLNi S QR FSHWR E t K
PHI]QHpL&" XM WKERPY] G XED S D
HIVO 9O0PWWHRURGRGAF

EEMJHS tBPYG$SVOHGWK QYRR
KYiQ Gt N DHEQ HP DMRYDEFK OWN
DWHGNH Qt&HQRK ORWDWRES U $ E
IRWR FKHPRLFDNER ] K R QXK @]t p
HQI OHWRER REY RWp S O RIWAP p
LQWHQJOXQH pH@ LV SINDWR N

NRHQUERP S t]HP QKR R RX  %@8HN HADD

2GVWUD RYiQt ]QHpPLA"XMtFtF

=QHpPLAOKWHMFMREWPRW@GVWUD
SURVW H@REBRNIGPH SR BL PR N U
GHSRNIVIRQHpPLAOXWMRE Y IRY]G
AQDHPVIS&Y WAKANDRNUBMSR]
G OtPH QD REODpPQRX SUREt
MtBR]S R XSO\ @QEIFKHDNF K \ W iDYH @
VR OR ¥ FWIHBRH WAKKR MWBNR Q G
]DPpQMIKASBGREOP Q&R F KN]D
FK\W i QWNLFR ]S R XS0\ QUMD KMIN
SDGDWBSNKFIKL Q Y RN ijQY LQ D
WU YV@Qi&NRYPQ R\DMAISKU i ABINMIH M
LQWH®XEWHSR]DRH QXdMAR QW I
SURFBLY\G \ M H.NDIW H@L] E&FWEP R N U
GHSRIRF&AMGHORDV RYNVPISI X VSt
NRGVWUDIRWYRE®IGKADY QR X

$DY HUDU B QXISR®E WHIBB Q GW IR Q
RGLWLRQV LQ WKH &]HFK 5HSXEOLF V

H [ $1W VLHgEKADA H Q H (DMOMIDL QR &
W R HROMW K R X \RORQG Z K MY D OR B R Y H

PV DHGMWIDM DV JRRG A\SHMR)
F\*N\ﬁ?z lGLWRERNWZHH®QG P V¥

VH@& BWU J K Q/I®\Y R XOUDEIDHX H V
QEHORZ P ¥DMXQIDY R XU DVEXQR WRKQ V
X Q1D Y RX>AUVEOBR QR QWRRGN F H V
] VD URBDKYL JSR O O R WQRMQ WBIWHR QV
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FR 16
QBFK  OQNKHWDJIXH ORPHWHKWKRRU
OO RWRORNZ DM [FHHIGHG DW KH
3UDKBxVR|oD3;U\DKmuc3t@DK[BU BERQYXHMUARYIBBJIXH

W
P\WVORNDS® REY® 9 DJOR P BoWwmmRBP tFKRY 3LDLJJ><H ORDQ 3WIXH . DUQ

CRABE L1 1S W RO R PRRAC K IST SR U 0 B
QIKRLPBW QLR SUDRADOULGR = YR YR zDW[FHHIGHG DW U QR

QD DB VWVHERBRFK RYOCRMD OUIRKYRQD ND WUDIILF ORFDWLRQ DQG W
ODVQ@%UQR ' WNRRFA\IF$ REU ogrR' WN QP RFQFH XUEDQ EDFNJLRXQG

9 9 DJORPHUDPIHUERYS H ORFDVRIKD®V)LJI9 ([FHHGRMEBH

N UR plHRQtV @ KRVW R M3H €@ B H Y &tR SROO@WFUERWLFQINDJD(@I%UQEHLQJ
SUDYQtP |DWtaHQtP Y DJORPH%B" ! LC&?W@)DIWWW@\N-WHQWWH
QUAKQIPMAIENR FKNE HNURQEB®]D KR%HWMOOEWFDRW[HMD\O]EHLQJ
RYEVWDQLFtFK H[FH HOWED FRXQ@& DWLRQV

P LVQUSIVRI $ P UWFRRNRQ FH QW U DFilig p 0 0 o wWRIBMY IIRAIMTHY H UDQ B X D O
E\QURFH S HNUGPHQVWDW®PB] | FRQFHQWBDWIHRB[FHHIGHG DW
FHONRS/I?)IK\RXVWD\Q{/LSFVGRVWD\NHbQQR/WDWLBm/WKN_RW)DmU
SRpWHHBUIRR G QREM@BUS$SP\VORY ¥W D WIQR R H F5H S X ZQMBR/ X I ILFLHQW
ND@MWUDYD 5HIDQDHNGIOAHRYRNPD P R XFIGWD WOW Ky D O X R W B -DQW K H
OLW RYLWMPHORPRUDFALRE,9 2VWUDYD 5B CLYDMEX VRRUF LDV KX
WDE, D;,,, 2URNtYWRFH GRaoMﬂj?ORRngmH VMDZQG) 0
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Y D WOHRCE ROXH VWWMHIR K GROM D NL 8 B Q W|L B0 & W IBADOHW KEKW-H HIBM G R |
W KMWH U URW RN B S X ZQ WK R

R E OMS VAN U R R  QRKIRV QKPR GV X
LQKDEMIQN |, Q ERW\ D/ IWFRGFHLQHG QDD
"RQFHQWM DPN D] X MW HLRPEK R/G LG H QDM IDIDKF H H3® HSR O O G MALLR/D

VQ HM Y VKR Q RWF B B D GRQ¥ EKLFN X, 13 ¢ FRQF HQ WH[B WBR@NDYQ X D O
RELY 9\aaNRQF H BW ULRH G \PDULDZVI[M\W(WJKMDWXQNKH—ROGHU
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atPKRGQRMPOLIILY WHVFH]RQQRYR]R H QWULD@WIDFL@X/UMQEIROGH—HIDJ‘{DIJQ
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UR]SW\CSRYGRUQ D BOQ R N MOR)S H Q Ll BWW KVHH D V RRODHOLOR W/BIW REKBIY Q G
VIgBIPLV3BKUHBS  Yy5SRG LOHFMICOR R GIHIRLDAG GMHILRD FROOURQY ) R

9 URFH GRANIDRU $ Y RPYWKXD/S LFEN
bHQUPRp QLR RV QtKRBW XFR¥ 5 U

M H YLYSRR EPIpP Q SDU R L@ 1L \DQ ML
E\G HNURPHQ ~]HMi5V RE\

=

QHa UHVS RE\W9 D, 9 H[D P SORIFOHD VWRKHF R Q W URLRHX W H
WKD%WRO HPLVVRDRRUPRVWR
SRpQt FKRG NRQFHORFAIHDFt 3R GV H LV VL@ BNH BK S XE)Q LB
QG

FLILBNNSEVMDVGRRLQP YEE$HGHQ
D-QRNWHWHERB X Q FMHORQHS 1] %(IPPH)QQ)YDD(DJLD:&/W_G?(ERQFHQV\LLQDWLRQV
UR]S W SRFGYA QGIR &NOR K O | PRt HIKL EDMOHIRP L O R DIFGIX D Q\G
YeF\KLWIZELDI-H:JX]CHﬁFYtENGVRNI@RQFH HEUXZLWKXQIDYRXGUDYSEHR/QE D
WUDRVSHQGRWNOWNEFK.DY, 9 SR W LRGMQ QR XQ RHPHRM W X DDLR Q V
URYQURNHP SDGIR aNSR N ONHRVQF H QH J X O DOXMRRR ¥R Q FH Q RV B WS RQG H G
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WUBFLYP VtFAFKSHQ S N RWLIDUY
GRSRPRKDLYR|SWSRREPHQN\

6XVSHQGHR VDB H

QiUSYWRYQHpPLRW]GXERFH
YSRURYWWQIRNHP GRAYB tSHEV W
30
30 E\G@ HNUGPHQ~]HRBVFFD
RE\YDRVBHD RSURWSORWK\RE\
YDWWRFH 5R]VS KiNUR P HQOUUKHF
W\XM/ [BNR VQMBDUR WHRNX S HNURP

~]H P¢t RE\Y DRVEHLD 3 H
NFRpHZ IPDMQKR QP B R [0 PHIR D

VWDQLFtFK] FHONRYRKWR)S L
PHPEURFH E\OWDLWREFRREQRA
NS HNURPMHMWDQLFtFK] W D
©.,, RE\9 94 HFKQAD @Q E AKR &
YURFH NS HNURRPQIRRY @tKmRL
OH@PB]HRRUD Y VN R VIOUHDRIEAIK R
D, 9

9\ 44K R G QRRR\Q F H G0/ WINF\tV N \ WK
MPpYFIXOD REGR RNXEY  DMVR

SRGREQXRO G$VOHBRIHW\WIiS| QW

DI K R U & HQR FSKW \ CSRYGFFtHG /M M Q)
YS tSDI0 E\OQHMYSAERP WPQWtp
NR EQAFH30 Y URH QP H) Y BBX
D-CGRX

6XVSHQGRYDQp piVWLFH 30

"HPQUDKWPHIQLE\O'DRFH P HQD
ORND Q WRERW \ N RKD QY3F F@D
bW\ HFRN U ROUHQ R P QUIB/RRMW D Q
YRNU%BVBR YBYDNRRP R UDFIDSR
M H GYQRON U B QY D J O R P U D RWD
., 1HMYUWRPMR QFHQW UD FH
E\OQIDP @DHGP VONRKNOLQ\H F
QDGD[LPIGBNRQFHQWUBRBHP
SDE\O®R VD HBRPRS U DR T2 M
YHVNREUBDRABR Wi

B3RP YXVSHQGRYDQEéEFK piVWL
D 30

3RPIUDRGtD30 QHRR Q VWD R VQ
VH]R8Q$BDMHUR Y]HY L \QUEK D U D
ORNDREW\ ORFH VM HORMR
SRK\ERYSUG P JUX ORN D 93 W GWH
VRXpOPVQ30 D30 DOR N DRDLNGR
VWD VBRPERG YRR]PH]t pHUY DA
O H GHDQ 4 3K RIG Q RWODIRNEE B R
9 3WH NH M BRQ FKRG RYQYQ Q Y\ \R\EP
SRGtGRB U DY R NAKOW WS RRYW R ]
PH]Jt pPHUYHG@EHF OHGH®QUQ

P LVAOLSIUERU $ P UURRIKRIQ FH Q

R UWLFXIKOMMWHES & RP SDWR
30 GHRUHDHS WHIHOIWU TURP
SXIXWW FHP EZHWERR V LAV LARARRHY
IDYRXGDESOGHRRQBOWLRQYV

6 XVSHQUDUHW LAFFXWINN H

L $ QL QHF D \RHW KOHH YRHOOLSIR O O X
)WFRIPSIW R DORRFNGRBO
F X O DVKHE\R O O ©OWRRNY R &Y
DQQFRQFHQW 30D WIDRAJFH
R IW KWHH U UR. W Re H FBHH S
Egua{ R \WH SROXOIRY ) LI
PSIWR RIWKMIIZLWK
SRS XOIDQW LRRH[WRW Wi B
W ISR O O G WRIBNDKK D F KVHGBH
RIW KWH U UZMMRKJ\ RIS
ORIIHFWH® ([F HH GRY 8SHR
E O L FOLHAZ B @ F @ HIBW R DW
OR VW DWILLRPQ DNWDR) O ¥ K HVQ KOHH ZID ®
WHIFHHBMEWDWLRQRI DE,,,
YL .9 $EWH MRV Z W WH DQRDO
SR O O ® WRIRAH HLGH G DHO R F IDWMKGH
WY R \WH 0 RIDYDQ 6LOMDQ UHILRY ) L
Mt9 DQG

X1 LIKHRIQ F H Q VRBD WRLIRFNBD L @ Q\
kIR O SHRW KHD )L J 9 DQGLPLODU
NRVRO DMDFRQVHTRHREWVIIBRRR M
QtD W IDQRIBR UV HRIWG HBR QB Q WILIRIQ V
ODWOARB0O WKKLIJKBYWUPRBWKO\
FRQFHQWBDWLRQ ZDPHDWRWD
-DQXDQBEUXDU\

L
H

Py

6 XVSHQUDUHW LFFXWIN H

7 K HL GBHD U W LIFXDCFDBYY. IR QW H D WUV
L Ft FOR F D WQ R QR K L FRRVUV D \¥ HRLQV
3QH IRXUZHH LQ WH %R AW GMFV\ER
£ VW D VI HRIQW 141U Q R G X ¥ IDEDIGAVIK H
2 . ) ODJJORP HD QRQIROD FKKEHD t Q
gLVWQ\ER\HDD(J—DORPHUIDEW,L,RQ
‘BKKLIKHYQRRQFHQWUBWLRQV
REVHDWHKGILQHF . IVXEGDERF®WLRQ
D YOOGS WH PO IPXP  CDLO
—J*PZDV DWWDLQHG DW WKH 2VWU
K RAS RWW DO RFDW LR Q
F IUDNFH 30
5DWLR RI VDKHME 3WXVSHQGHG SDUWI

(MHDFWLRQV

N WK VRIRKIO DQESO |UDFWLMRW
UFRQV\ERKW L E/IHDW R Q D DD VQRQ V
D O®R S H REHIOKAD U DRFWAHRJF D WLLIR Q
.9 ,Q WKULVWDR RMEED®YHUDJH
HER PP HDWRH @WVO R F D WQREHH F K
HSXEQF ZKHH 30 DQG 30 DUH PHDWKUHG
EVLPXOW DIQNRE&RED WD OFX I ILFLHQW
QXPERNDOXBWKID QBP  -XOWNR
-DQ X ZW VOKR ZHIJO X WKWK P P H U
VHDVEQ D JXKHHW O QXDOLDWLRQV

=QHPLAW Qt RY]GXAt QD ~]HPt yHVNp UHSXEOL
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF

N\ Y URFH y+00 + ,QIRUPDpPQt VIVWpPP NYDOLW\ RY

&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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PHUYHQ OHGMRJIJORPRUDFQ 1 HFEWAHKGH J K D F RIVRIQO RAD WIKR.Q'V

pPHUYHQ D pHUYHQHF Da D\BROWMODQIRPOVWKEONVR  -D

NpRUDMLtMB®& OHGHQ XD W% U QBRP -XQWR -DQXDU\
L@QKRH ) ODJJORPHIBIPWLRR@H G

3 ISRURYSRQtUXDMNBt D30 SRGIOHXOWR -DQXDQIGW KON YD/® EH P

NODVLIQRDFE&DVHQNRY ORA L W UA_ e 2FWRWRU -DQXDU\

SRPYUR]PH]t pHUY®@HFOHG® KHQ KD WRER DQX® 1UDFWEROSD

P VWVNEFKHUYHM@HFOHGRIR H \DW \ &9 R F DW K@ WK WRF D W LR Q V
P VWVNEFKUSB® OH®BORVUQHEG pmi — XxON R Do X DU ED O

DQGRSUDGRNDXMSIWFMIRIPHIt | 'gp°  .XxQNR -DOQXDWIXEXUED Q
PHUYB@QHFOHGHQ $XIXWW -DQXDQE FHPHEHHUG
SRpEKRIRP UXDBBtD30 VRX t DADI LFGFDNRQAURP O W -DOAY

VH]R QX B UDNWNWHRRIPRKQERMRM$K PQQ XDO LR WK WRIMRG DQG
(PLVIHVSDORYOEHEMBD]XMitdD | 30 |UDFW URQMWERYGE DV RIQDWIRAW H U
VWRXSP@BHQHAD SIPLNHP G OVRPUWBLYVREKAYPLVVLIBEBARPEXV
bLQQBRMWVIXVS HXFKPP WUSRPD VW LRRKHN[ K LELED V¥R Q VR WK
NAWiSYLPQREGREAHEWHGSYRGHIRUDFWKBIQHP LVMBRERQM L F XAV D O
Y\443tBRRGHUOX NFOH RS URWDINPL | YW DQG IHXSHMRQ GUQ) GQY DG ZL3
3RNEHKNHMDU RIKKRRF D pi WNpw B Z H D WHHDUALIGQKIH Q WHIDY RW KN D G

YQ NMERK WWGIFK Y\ W \RYi Q \BNp Q WP | WR BDIWHU FRQW H QWD RW WRHHGFFOP S D U

: - W\WWIBE [UDFWKB BFDGN UWEISULQJ
P*?%Avx\gﬁpaﬁg%)mpw B S & D QEBH J L QRWEG/SX P PIHW[ S O DE\Y R 8 H

VW XBONRH LIE V X QMOHP R RO M U
1DGRSUDORINKABRPKD D30 | ELRJH®LIW L FX QDRVMDHOMH & U% X F K

QHMQREBBt 3 VSDORDP®MERSUDPDQQ

VHPLWRNBQO@B B pIDHVEH YHUWPD N F

30 DSRPEIP OV X 6 46 R S UDE 8 NbGIR Y 0 Q83 | U D WMRUP D OmwW U w11
Y\VR NRaHVR RXNH Q& $ U DYV PWUDWIGH)UWLIE)HGDER\QIHW\LWPGH

HP LY tWat RKWRW SJGH X P B WIARY p KJD F W QWEUHD W KR X\KEH HE HK L JIKW

R E O RE] H\WL O QD ¥ W RIS XIEYD NA3-R | W U DO IR.FD W K RIDFWK\D WL\ RWKEHD V H
SUDY QWIXQQ BtFKGM YV OHEN XV $ HQJA/ WH IPSRUBGFH R HPIWIRQ/ R \WH
biVWHIEP QtEKRV\S X DY éAHR@F HQ WAMHAS\MY U W L F R BEAUHDVR IVRMME U D N H
30 P$ABRMYWS$V O HGANHDENU D 1HD O L Q IDQRIK/L J K Z O KW R Q WRHMDKEHD K U
QLPQIRRUERX\SHPIVOHGBBRXV SHQDtF W WRJQM W B B OR/@N D VIHRF R Q
REURXAPADWKRJ(I&OX 1DSURW R UHXVSHMRQ R SDUNEXODWMY 1URP

VWDQLFtFK UHV XV S HRQWRHR QDRIH/GEH UL D O 2 Q

9 98YRM NRQFHQWUDFt vxv%%% FDt{'}l\i/ﬂ:!imDQ@PIEUXDVFWLRQ
PIVWLF 030 SR F H\LWRHEW H D M® G X WW/IDIMDLCR Q V

.RQFHQWUUMBHR G R WDAREFSKR G RE Q
MDNBDOXFPKMNHDPLA" XRMMFEKEE | ,9 7UHQGW KHR Q F H Q WRINDXW/ISRIQ@\G H G
]QDPYRNOWHYV OH WPH. KK YpWKRGH W 6 D U W L B R GDQABH V

Y R G BOrRe U D Q paHHRLIAVA/DS UH N X U |
VXVSHQGCRYDQEE 2 1+ D928 5@5&&;&%“”@%@‘3’%@“ UABLEX O DW HY
Q/t

YOHWHRK YG$VOBEDIXVOPPVQ i B8 A7 K 2D B H E DX D\HUX E

UHV WU XN WKW DROGHRAENU QQH RVWD%M/&[GM%ARDVVRER@DQSHFXU
XNRQBHRV|BIXRMESREY D, 3R VvRRWXVSHRMUHGL FKDTRWHVD Q G
URFH SRNOPIBRNUMSRPDSHRWE & LQ + DWFRQVHTRBIQAHR/ ODWLYH
MVR&V O HBIQRRQ F H QLD AFDOM | Fit KK Q BHWW U X RWXHHERQ B BBR G H U
WHNRGPtQHMP SQWYDa&XRKHMARU RO RDRMWRQ P L @ B'WH B (RWLRRHRX i)V
JLFNO®BR]SW\GRGEPIQKDPQPRFH &KDS)LJ,, DQG 7KHHGXFMARIQV

7pP QY AHBGRND @ & WOFHKV H FK VLRIIWHUZDVORDIQG KWWYV XOWDQW
]JQHPLRW]GXEQDUSWWRBOR E\O\ SRO O KRQBMQ WHRBH R 8 UPD QOIG\

QDP HDWOM M YR SQ\RRQ\F H @@V U DEEW KSHY G R P LIRHDVWIMIRRIJD R@EOVSHUVLRQ

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GX4t =QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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YREGBRIRFH 9\VRMRQFH@WUDFRQGLMWDBQVWLFDIUDBROOEWLRQ
YURH BO GMVBONP NN GBt]QYeFK | 30 LQWDVIHBKH + SHUDM®PRVW
UR]SW\ORRGFKYHR R D X UR VMQFND QO F D WR/RGIM B S X EZGIKRE JKHV W
ISRGQRUPRQ®QBKRY VABIRE HFKRGQPIPORBY FRQFHQW QDA R QRS H U
SRNOMNEH E\OW\VRNRQFHQ@WWVYDFH ZHUP HDW®RLO 7 KH L JK3IHU
SHQGRYPIYAFEKFQDPHBQWOHW|/HERQFHQWQD WIHREF\R Q V H TRERW K
D DW RH M P pY@BI3 V O E®NRX K & Q1D Y R XGLDVESHHE R RREQ IMQ RBWX D U\
5 GI{FHP EHQDBV XEQRDP RERQSH
HSL]RGHS t]Q ILVREBIW \ OFRRYGP1Q
L WD WINVRIQP S FBLHBFDW @ KL JK
YILPQtPEGREOHWHFK SDQRYD
R \X\VSHIGHG SDUNEXDW P D
QDRSONQLWRE W \SRGIMtONR Q
' ZHHD JDBHEEHE DQG SDUWLFXODU
FHQWUDWHRURWQHW\ D D FROHDHFH R (Y HEMRGHY ZIW XQD
YEUDS@NOBVAFH E\OQLMNRQFHGR X UBEOB H B R DREQ WMRGVO WE U
WEFH bi WWF SIDYG SREREQ G Q L el Q P

+ WKH VSHERQRBQIHHE @ WW H U
SRNOHMHRtNWHS@HK X ] R WS E DQWN:I-RQFHQ\ARUS)D/\SLVRQIQ@Q{HFH%WHG

S HKRAQP ~\VBP X Q NWMERK KRSRA WNeFK | v X E v W DRQRW B-IBUR \ DQG ,Q
RGY WE$VOHGBMRQRANFINIHVOHGQE ORZHAHRQFHQWUISDMLRQRDHED W H V
YIHVWRGQFHYWUDHQ G RNWO/REIR KHS R E D AN V XRAWVKVHX E V W IHGW EBV/Q R Q

WRSORPRABRNX REY, 9REGREYXEVHTROWRDWAVKHR QFHQWWMXWLRQV
+ SU$P NRPFHOWVUDPHBGRYDHRESIBG W L EXO DIWDHWD X \HWEGHFLDO O\
biV\MOMH VADE)9 + 3RNORQFHQWUWIRFFHQBRHKQIDY RXPUHMNB@RIJLFDO
30 VIS URMHYR ®D O 1&WRRKWV H L RQG L WQMXZHVQ W H D \DRIQHY KHFHRO G HV W
.9, 9 URFH GRiAORIUQpEM $YWXDWHONVRQFH )LJ,, 7KBYHUDJH
NRQFH@WERDHFYidG$YRBKS t]Q YEE%HQVRU&W$WLB)HEUWH‘|G’

. H+ SHULRGY9 + $GH
UR]SW\GRGPRKSHRY i WR X X FUDV@ BE FRQFH Q VDB NQRIGEWW H G

1LFPpQ L WDN VH URDPpQt SUSP t&VRF DVRIEVE® W H D RILIGHOV $VOLIKW

GORXKRIGHRIR BRGQRWRYXQKRLWXQHFDRARQFHQWREPMEBRQWDLQO\

QDRERIBUSP NRQFHQW DQHMY\AGXWRQIDY R XALVEGHR QB QWK GIV
GHQQt NRQF M®W tMDAHE 3\N0R O HEPH K RGTERIMAD U

LPLYV@UKRWHEHE KSD GHEEP URY QR 1 u ww KEHIDQ 8 R R Q FHQ WU D W L R
SURAHFKQIIRNDRHOFOXR E LD 30 KDOURQUPDLEHGWESR 00 DWRRW
D,9 Y D O2H.\D ) QB BB BDJAR Q FHQW UD WL
srponcomarorow uen yovo e BRI ERE SR a0 4B

o UHYE GRS HeHRaPPL DY HUDRB GO SRIG R F D W OB K H

DJORPRUDFODiVWQIRUDYVNR (:gﬂiT\}F’NH?XEDLW DQE

iYD] QBRI NKUDQLpt QQXIDER YH PR @ EWQ WRIBDW LDRYEY
Qe RUDQLP 30 KDORQUHFWHERG WVSHFWLYHO
9 (PLVH 3D 30 RW KWHH U URBMREBBK S XEXQUP DQG
3 V'SDORYDI@BYG DO SIFKP \V ORLY!

,9 WV KHYMDDMS UL P DUKHIUULWRU)
@ FRKW KRH. ) 0DJJORP HD QBIIREW K H

QRVWHEKMHMR MR KEXSHY QpORUDYLDQ JRE@EHDRYIMEHR O EVRKH U

NDSDIHIR VERXKWM\WRURYR®WD

bHV B JLV A PIDLIKIMNRX K@Hp L A" X MtFt

OiWNY/ Y]DKUD QLMHSDMDTRRV D O (PLVVLRQV RR&D30

6XVSHQOHWLFXOG® WHVH-/PDMt $HRRY RLILDIY IURP IXHDFRP EXWRY DG
U$]QYH O LNRVIRHPILY O R &S RGEBOKD R W KHWG X VINFWLLIDFIDVR [ HYW | R UR |
UDNWHIURNISVREQ LOUXKKREVD KR YRWQIGT RUWA. [ MKV SHRGW BOMK H L U
W AaNBRYDS HGVVORWRMELEPR & | FRPSOHM KWWY RMY/G HQ RDWMEO L G
D3$+ 1HMp DAMSVLE ¥ HQ WHIPUKGDYD] S R O O XGBD @/\W:NH oK J L V D QBVR RV O

Q R \QMDLP L VOQLtP U\R § O LYSKKMENIRWDW O BIXVSHQGHG 3D U W L FEKIQIMWAHINW H 6 B W
30 D30 63 HPIWRQY KDYH YDU H DQG AP LFHDO

Q) \]
_ FRPSRWHWX@®RDBKDUDF WKLY WLF
(PLVRQOYHQ@WXD3I0 SURYIi GREONRKID QEBRIRGHRUPDWMHRQERRQWDLQ

=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpPP NYDOLW\ RY
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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VRXpDWPOIANFKGKN QR MM L P HIRQtY HK H DFYH WIDQIBFWDF D U P IHHELLDRRLR &

W FIOWMRHDN R Q F H Q WU [DRMF KP DQ&+ 30 DQ&0 VL]MWDFVWHPRY W
HQAWRKY ]GXIBtLWRPQDBRGYANXQHTXHGQWONL QUEIPLRN®RO QIMRULHYV
GiUDKHUR VR U RNWEH NS MPRR Y ] G X 4¢H O D WRRQOG MWRIRRQH O V
JHVYEBIO\QQEFKHN XUJRNBOQ FKHPLVVLEQHQWRWULMHYE) SHSBG
NéPUHDNBRPBIEBON X Q GDQBIF® L F N &-FKFRLUIVIR X H QUA/J X O D MQARGRAGBNK H
DHURQRRHONRR Q@ FH @W UDHPIS & H SUPDY HPIWMRY R WHH \KEWBGRHY 6P XO

YP VW VS PRV WRKGE BPYH) W D WDQHMPERQVLGHRQWO WE

9 QHN &REHNV 3 VS YHN VNXQE QK | WUDWE®R Q3D PHDWEQ IOHARP HV
RJDIMERK CHRR3 HRIHQKR SPYRX P$aH | 1URP VHRQIADY VXVSHIGHS SDUNPXDWMWY IRPHG

YHYURSSBREPKQINLIGKW P )X]H GHBEWO\ LORW KWAKBIILU IHIF\KRUR/ORWU B LE \
DO SK\VLFDO RKBPWHE@YD FWIRQ

_ FRQGDXMS HQW@GRARSE B U W L EXQ0RWHY
HVURYQHRLVMROQEFHpLA"XMWHBKY FRQFHQWWQOWABR@IROWP HRMMQ/
MVRRLYH WIQFEAHIRY]GXX¥HONpPp KB EHW ZHH@G 90 p&RIUEHW7KH
SRPYVEXQDP QWNXFEQRMBRP|GURM R VHRQDUY \WWSHIEHS RUDQF
]HN W H Ma/MRKXEY RWNS RX AW QA RPt SDUW L FXID DRVUHHRQULIFXL@G GXR SH D Q
QHPHERGXFXU$P\VIGRRMN VR tFRQG LADHRR®E OJ P ) X] HWO
SHIAW GBUDD SRt Ye|TPQ PARAMM | ¢ RP SDAWRP LV VR IR Q/VSHRWD O XSADDUQANLV

HPLIM 30 JH]GRS IXIMYQRK NP HRBP\ F X O B D/\M WRHLLY VIL@/GOH_RIU L J LIRIPW H
VNOISWID & @ BFMKH P DIQI$S XDWIFHQ é BIUDMPDQ MIQULFDQVIURSY R \RXUFHY ,Q
PDWHDSREDKU@XYHERY @PALMHW| DGGLWMRRXMWR FZ K L WK NXHV WIHD FH V
USQHXPBWIGR K E IORECHQD RHIR Y/ H NP WG WMURXIK FRQARTHG FKIP GH V RU WAV
Y\SRptWiGROYDYENRKYP OR WG X LQGXWRKH® R KHMD WIQQWWYWDQVSRUW
& RYQY XWi IRYQ & LAWXSHJH P WE JQRYX | VLIQLDFRXRBOWPLVWRIQVQPWH
]Yt HRW B ®iW D Q GNRY QG Wt#KJLWIR‘B’(HJVI’XDUlGD(H/W‘D\WH(EJXS)V

L QY HOQMRIK U QXWIRO D YERMHP LV tKD QG 0 QE R GNLVIRID W H UL\ RR/L V
piVWLREFH SDW HO VgRER/RNioQ Y LREWDEL D RIRKVEL D QHO I

. . EUDV LRRIGR | AD ORROMWH G FUOHY H O\
YIWISGRPIFQRWWMIERGIQBQH ©5yaroxemReD RINHLD ONR HEW H G
bLA"RYR QLG X&tH GIR M E O L NPR Y VR

X
: Z2EA\H V X V'S HRBVOLIRW VRADLHMI IZ®& 1L B
OIWNBEL D30 OH]GDOA&E RV F O K GUHGW D GHSIDLLY VIOR'GI QW R U L H V
YE]QDRQPRIWHY® SDWHRWRY| 7kpDL\ORXUESINVUWLFXOEME/ VLRQV
3ROQt SUIFH NGH W\WR HPLVH_ ]Q LI EHIGRE SFSHRLGHQWLD
S$GYNODpPQEWH®@t G OVINEFRGHLQW R WD W LRKQLIKR QW U WX RGO RWLRQ
VHN®RIGVWDYRNPI®G =KOHGLWNRXQWUYRIZBM/ K 30 VXEVWDQFHV
~pLQNX QD OLGVNp JGUDYt MVPXQ®HO R@ P VXEHY WHREFWKMER UWD QW
biVWBIRFKi]HMtRSUBYHGHYBAYS D VRKMRBO0 HPLVVULERROWEHS HFWRU
ORYBDIONH ]Q WRFRBRMWMR NWHWHR ) DWP GYHODIURXAMUDO LFXAQ
GXNEMWWR¥HOLNRI\GWRAWWREBN VWRUDDEGORWIUDQRIARIWWFXOWXUDO
QRPHWRMWtAHNRSUDWHD HPLV{FRRGXEWNWKHWPHYV VLM RV PEGU L Q J

WLORBKAR KD UY HY VE@QHD QL QU
390 SERGégHOmEPLVNK REV EX0WRSDIOMH FW BAY HQ W HRG 0

HPLVVBRQEVWDDRWRERBDIKMDOW K

6 SRW SHEXQ 8 BRYIGR P i F Q RYR\EHGFRKERDX\HG B\ SDUNEX@M/ FRPLQ) IR WDQSRW
+ O]H FKDUDNWHUL]RY DWHVY B M AIEDRIB>OFEGNPUERK OLEELIFHM 6 OL Q H V
VRXYLVHYRP  SUDYG SRGREQ V HRGRPLANRX | Z K L FSHRIG X 6 B U W Z E BDRAL JRIIX Q LW/RY
VLWXDRMN Y WISRRFH 3URWRIP X WK QBB/RQ D Q RPYERMNUWEaHNUD QVSRUW
Y O LYSV R BLIOWDR REQIRMROR Y SRR N X ROWULEXWRIGHPLVVIRKQYV WR
VQtAHHPL G CBVNRIG PDNSELQBFIO HSHPFRPLVVLIRIQV DQGJ 9
GRVWXWQERQPRYLARYRQYVt/ WND&RQVXP W RRIEEB\WKR XV H K ROIGH/
0,

o

Q L Q ROYOIWHIQIHHIUNISRHS P\ ¥ 8 ® NHRPYLY * SHUER®H KDUDFWWWYHG
VB0 D30 YREGREtt® PDMOHVDMHEDV WU GEWDE IMXAMMGIU HODWHG
W U HRE9 DR E,19 SURECEO W HRQRP LIF FRQAWRQYY  $JDLOWMWLY

| IQOHFH (DMDOHIZDOR \WH YHILEG! |GHN
9 MHGQRWED\DWHH;'RG“BNV@UgGXF\RU:RJ(QJLFXGW(XXJFD\nQRB@SOL

FHONRNMNEEWXCFIE R GRORIQ N WONVODIG Fppr) R \WH ERAWDYDLDED! WHKGRRRI\  \M \IB
JGURBH REODYRMOHGEWRPXKODY QL O WRIWM G X FEL3D & \WWHRGGIMKHHG X FW L R Q

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GX4t =QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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=QHPLAW Qt RY]GXAt QD ~]HPt yHVNp UHSXEOL
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF
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&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V



,9 .9/, B 29="84E 9 y(6.e 5(38%/,&( + 68631 YE6T7,&(
,9 $,5 48%/,7<1 7+( &=(&+ 5(38%/,& + 6863 6BN,8&B/%( 0F7(5

]QHpLAVGE KO YSFH NYWOXPIFWURFEFH&|HBEDGRBVFLHQRBY$6 PHDWXU
GRKi ]t RG WIDQQAK KRAQ N SRUMMSQP X | P H ®W KK GH V W U R BXRWIBROQ) WHLIFD H V

QiUS$SWKIMXY VLM O H IPyGtRYRH O LIN BB UIRVPEEHDWHKBWLRWPRV

biVVBIRF QP NW KR& U [Dp&% NEHR V D & H HPEFHUYRWRWLFHRAHWTLIKH

PD[LPBI]L D KRGLOQ&RKSR MKW L UIRU RINDK-HRNHD M RH QWW VR S

Y HE \ @ jpVWELH NS\ WWEN BOONSXP X @ PG O t RUBASIBU W L FR\S RYMIVIDRVUL RI®7 5 , 6

DOB&75,6 &&HRW RO R YOGMAJ D F H
GRVDIQXIWH \ KR EBRW KRGLREU 35\ HnyVARQIUD 6 WL M BT BEBM HF WV

.9 1iUSS RPN X WRFE S R O KKRGILF =

QIFK MH SUDYG SRGREQ V'S RMHHOLIN/R O ORI BN F W U X P
piVWNMAMLFROHGCRWMRAaatrKOLNRYMMIWILFIGH H[K L BLWD/GLXFD V €
yiVWIORN O H DPy@ KR EX HPLWRY i@ KX P ERIIS D U W L /OK@IK F O HPRVG IR Q
S tPERY]G XA EYRQLNGD NSt t WR P Q RV MVILAO\CKHDU® P W KIPRAQ W XQXSHP\D [ L
SO\QQREFHNX QRBE 12 2 92& | PXRDWW EHQWEKE 0 7 KHHQ GY
YDW P R VA W H@VRRN DMDS_WRQN B $SVRp W XV KEK P ERF-BUD U WLL@Y @HHR/D L @ DQRIMAK H
biVWQXNOHPGSUD Y G S REBIRERJ H XW WV KSHL W NDH)@® F F X © D \WWRRE® V

X GiORSWPW H GRAKNHY ]Q LAIKR Y é|F | W WMXIHDD WHD\OB HWB @ )L J 9
biVWLF 7 K H QHF D\RHW KX P ERIIS D U W L DKV

DIW H UKQRRAUW O 8 R E D Q. \Q K HVBKK H
3 tN O DYGHE/QW U R SR IHIRBAMEX W SRFHR MR U P D W IMRKSD U W DRAHAH L U
KRG L QFSHN/RY P X VW ISRVOHGR

KBRZWWRLJIJHUBBUWLBODENMFOHDWLRQ
QR Y [BKIHGN VRN B®t i G MgHp HRK@ P R GOHIH L WHKRHLIAGVAEF @/ Q W RHRID B
S IS tOHAAWIRBEYRG ME LEF 3

IRUPBINBWH V ROMNSH VHBBB V HEM V
'QH QB HQ WPH NARPX VI HF XUVRUW2 12 2 92& L @/ IOAWPRWSKHU
PHUQt QiUS$VWSBEWPWMER BDYDWRYG X W KR RFDWKRGEDV @V KK P BRE8D U
D QP MHHKRAWLFRIXPR LYD&V O H (

NHPFLQHIRK F O HOVELRRE D E O X EN G
V' SDOR %D RAERN i QG URM $ H

IO\ © KIZD U WDHEGIHIR U P H G
98U D] QG M GREISAR bW X\V8 RER U XD P [D P KOHCR S KW P DG W E RIXEHNG
5 W HKHR X M © K FRAVWUKEK P BRHELD U WR GVOKHHV
VWDQVRDM@EHP P N®R HQtHOL
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_ 6 WR X STRWHFWRIGFD Q KIRELR 9~ 7K |6 DLBHFWRUXSSULO LV
YaHEKVWHBHNLW\FUDHQWI\)(NIE_BUYQQQPLQD\WH.HHQLQE\]U\R@QXP%U
ASLPMGER DU S$VVELYNBER G XE /SR Y WI$H W R R GHD U W EFOWHAHIHDG Q P
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MOMé & HQUIR G ¥ NAKLEM HMLOAK Q|é RID R NREKV
SUNXJRS ] H NMEFK PREX IRRRGCPINEPL | 5 \p 9 16IDIYO\WU L BW KIRP ERHSWD U WLLF O
S URPH QL WIDWX Q& MU M Y & UDHQ RNEly 1 i &MV \§ D GDEH P P WW/IRW L
SURMBYXPVNW HFLD QPMNXOPLQXMMHDVXRW&HFEH VWURBROWWR @
Y KRGLIQIRNORQFH QW UHBHY W HRKDEVH ISR UIRVPEPRHG 7 KHQWDVLQJ
VSHNWAYUID D KRGLERXWW REQ QXPERISD U W L@ABIN URMW KB H F W U X
WRY Q&P $ VWP H IDQ FFKQE R K L Qli PKW D W WVIKRERIU QUHQQ QFRVEYOM BWJU D | I L F
=DWtPYRRR BIR F KN|§ R N OFHR/Pp@iX W LFR Q G L W XRQWRLHH DV RE F M Q BRH
QXNOHPyGHR P LQ IVEAWQ YD WW L FHR P E X\BW G R EBBARVQ G X WWR BIKBIOH V H
7HOLEOMIGIRDA KOE KELD oo B SH DL Rk RS By
=P QYSRD Q@tF H AWR DG L YO 01 ¥ KLFKF R QDUNLIRHRW PEHSK R W R
] G U FOVOLY W D E DOWRIRRA(D WA EFIRH P = 0 |15 | Sy v WHIRVR LMW H QR U P B W L
GQWEWPR\GIREIW R PtFKGHNMX UE
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\ . KHFKDQUILBNKFRXQWRQFHQWHDWLRQ
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JRYIQD SIEQQ NP RG SHARKHPIANDKR | R\ |OHV P R VS IK IHABHK U DG DW KDV P R V
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V'S H NSVKXO FG-DOMRIGYH QRS R p MV W LR Y H QIKQNOKAHX U E XFOHHDQOAFIBIRY P R IS K H U
YNDWHBRJLLD QP9 UDQ @FKp Qt FKHWW D E LN XI0®

KRGL QIR NIRWINVWILRWHUYDOXwpuwLQp HDVXRWEH UWILEDN

QPOH]LD KRGLWONPHGLIQNSPMNWWY | EXDMOR QVD W WRIFE W D MG RO W t
SURMHY YaNBER p pliW VOLXAN O H PPy@tK R D/ E HUM J L R @ L @& §6H) 3 6V S HERAHUW H U
SRSVOQQAGHHNWURFG SREREDPNWFDIHOOREIOD WWILFIWHWIED FR XQ G
YOSY$P\VOFRMERMES RS UDYO N|& KV D WD R @ CDV8 B GL P D WKIRDR PD S H

P V¥R N RRE UG WRF K H PRERSIOEES B [L P D W HPOR P

6 WD QURN DY DOYL I BRI v BT L EDLNERELY QR O WL 10O
DDOJi Y *5,00 SRRt QRGA SREKK | G pgp U WR MG/ L QW WU YENOY DL O
VOHG BRI XWHF YHOLNRVYW K RCK MGBHRUQDQEBY H QLRXNY K LIK H U
YUR]VDK®& —P1DSR]D Y@YW ERHISD U WR FVOGHYF O HIDRAGALHRAOK H

ORNDRVIMWA DY D SUREMIOH G BRI

U
P
GIMBSHFWOXRSHDHW ZHH Q@ Q G
PbiVWRIGBERNX 9 OHWHFBRA& SUR 30 7KHGMUEHG DO VSHWKP U KBFW
E D BMOO\HP S IRAVD G X WWR B X0 V R
S HGP \O/RWNDVWUDY BRMNKERWUDQUQRIOWMFL WILGA/KYH. FLQL W\
QODpPiWNRINX S HVXQ@XS\WD RYRR
Y HQNR ORNWRBEL WY L F 7KRVWUDYD DRIGMBY MWD WIHR Q V

3U$P 8@PHIHG R YDQEEFUR FH HTXLSE\M&E,00 DQDO\XWHLRKLFK
QNWDIMWUDYDLYL | RM &MU R Y Qi BV H U ROWHOGR®@ ERISID U WIL @ OWLM H

WRNHP YHOPRGREQUWLDY )Ll I S LY RW KOBOP BR6UD U WINE O H v

E\QURFH SUSP BRPHIHG R YDV EKR | ppaw D FR XX G EDLGRPH/ W U D Y D
Y RYLRPBK 9&aa$RpWHO LIHI\WGQFH,QWK%J; S H U LVRIGH
GRYDQEVRLEWHWDKR HGHOMAWKPKDWRHRW KHX P ERHIED UWZB® B VR
VOHGRMRNDIGLWRYLFIRKEPAH | FD U URXEBW KED F R XIQVGX E X UELDBDW
GLIQHRK BRBWWXWHRE PDNDQLF2\PW UD Y D | BFEUKIEER/D \H O R FDW K6
PLOWRN DVL 1HMY S&RHHWMHEF EDANJURXQG IWDOGRDIW R 9 RYIFH DAMKH
VOERYDERK YHINRWZFK LOMYDS |DWMRXSHY | EHJLQQLQJ R ,Q WKH DYH!
YPHQAYAHO LN RVWREHKK — Mp L
DVL Y&HFKHQ®FKWIOR N YOV W RYVMD WDRDWHRPSDUREOH
Y )LIHMBMK QDRNIY®LWRY LFtF¥KHYHUQXRERIBR QIHEOUWEDGH YV
3ROW b WE Y\ N X Vel G RhQ KRG NG, DEWWUDYDD)QGHDM®\ RY L7KHH

YRKDEEAK P RAK X GEHXEHHO D t | 5o X R O e e S R L\
MHQzS U R RVQBENERXN D QY F &K DAQLIPW OVEY © | RKD

. QWE IGH. IHIQEB HG LRW WH QREBPEH U
KRGRVQHE Y P MRFK WB@RK  GEHXi t RI SDUWLFOHVY EHWZHHQ ERWK VW
SRIGYGUSP UQRPWHFWRHRWHSIDRX  7KHKLJKGXMEHLD UWR R/EHRQ L
FKOD GRPORYURMONL@DLIHMGi WRE L 1H) W HDY DHIDW MOHR 2Z\HLUHD Q J H
]JKUXED YH 9 RYMBH|IGIHORY FR XSVR —RHHWHQMIRJLPDWHR\
Y\aBgL{KUXED D ONKSHD UWR RO MXEUW KRWWUDYD )LIHM

3RDHWQKR G PRW BF R Y L Pt ORFDDOQWB\R[LPDWHOW IKH RYLFH

7KH QPEHJ R SDUNFGBY GP
MLORXNDQRMASBRGOBUR@HEPLE ML@%@W}OFWZDWKRWXHV
YS (tKUDQEID@BWO V IDHIRP G O VIN @i F 1OHAR WW D W R @R Q \R KAKHD U
SORFRNRON D QIFKOD DIG QWRNX¥)D -DQXDUKFHDOBFWREHU+'HWFKP@HU
SRPWYXWEKB D$R GWDHK\EMRQFHQWAMMFHPRQWKY $SULO+6 HRWHREHU
SO\QQRUFHNXB[R@% Lp DR PIK@K| W HOH H UDX PIERHSD U WH IF & AM IEH) U P
VINRKR &M MW\SLSNRHORKODWWU DY VINFER G @IWKHDWDFKOH\B[LPDWHO\
.DUY L QWG i QRN EFQKIRSR p N X Wi DYWL IHN®BY W@ LIRRAMSRB [L
Y&eUD]Q MM AatRY L FREKY DWRYH PDWHODW RYLFH

Y WatFBN RIFG-PQDLIHM @K FK WA K L J KHDWD XGVVQHK P BRHS.D U WL WS H V
YHOLNRVDQBEHKEGRGURY QDREMEt RYVMHD MQRIPPWA W KBKINM KH U
9 1 HQRAEFK KRARWY SISE KX GH M| SR S R URVELRR@O X REHRVQY ERAHMWJI LR Q
GRVDKRYRGEBROHKRBEGPHK Y\ 4 AZEKS R O ID@E KOH U L F X DW\DEVE K Q\GK H

9REGREt D& P H@GRPpMXWILIFPtQ QEGRNDOL
WiRKH S UR EJt& $YORRBHK] E\W Q@ BPK. REBXtVWURM$

OHDV XU HRHDKYN P ERIED U WD WXHH YV SHDWEDEDW L HV
Q RAD U URXMV KIHUILBBP -XONVR 6 HSWHPEHG XWR
QHFHVFDOLEREWWR@WUXPHQWV

=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpPP NYDOLW\ RY
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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QHW PMRY R BIORS B ROGR VW LK Q R XWRM VWUDYD DHDYLQI
7KH HGLOMLSR IHV V ILRQKHX P ERIIU
,9 ORQLWRURYiQt NRQFHQW UDIFW WLLFFRMH VS O WL VR Y L)AH 9
HOHPHQWIUQtKR RUJDQLFNNYKRWKODHIU D FWLYRHMYPW KGD L O\
D pHUQpPKR XKOtNX YDULDWKRANYHDFWRPRAEAD ODDRWHG
_ JLIHMGY, 9 7KBRZWD Q& KV WEKH
8KOtNDHUR VIRIORLPFWPRWY R R G DDKYD W W D M HBHEW H UDQARARIGH. J K H V W
HQRODWHWQHPHQWKOQODREPD QLFNEPD ORFRX XU WEH HQQQIXOWGRUQLQJ
VORXpH@GHQOBID@ME LV (OHPHQW KRXUK/HIUQ R E Y LIRQMHD V @/ QK P lRH U
(& LRJUDJAE 2& XKON NMRX SURGXNNW

SDUWLFOHV GXULQJ SHDN WUD
CHR\RDPKR VSDRYI @ RUDQANERK P DM G ORFDW RRQ\V Q L ILFPERMWWU D QNVB®R U W
X K O HENHHD ] 1IGQ M BIDL R P DNVHIG U R SDEOH
2&SDWDWHYVXVSHDRYER WER S U
DELRJHQQW LYAHE\D N W S\KIR X E
SRY D YaHKQ GXK IWDIPHQ® | YHIHEFH
6 FKZMHWYO “DWtPERHPLWR®
RY]GSRXPHtP S ULPpUDW 2RHP $ &
Y] QL NB\W N FSHOR R QRBIKQ L F I$&HN X
JR$ . P R @pHI XKENDARK CHRRRYEFK
biV WIDRBRD2 & M SR X & tW DQN pl UPH Q
XKOMW&YHUQEOHPHQWOISRR GV
R]1Q D WX\WHWRPES R QWO W\EID W P&
REVDKRMKHK O%NP $ AR E V D KNRY®
(&LRUDQLF NP RIKREZWO  +XV M
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& D U ER Q IAHRRED U WILGVGOHV P R YIS K H U

BHRUPHGE. REIOHP IFQ WIPDREUD QL F
FRPSRXQ@Y 6HQHT 3DQaV ( ®PHQEO

€(& DQBRUDQEPUER& DHSRGXRW YV

QFRP §RARMHRRILUR QR B W H URLRDBDO/

L O HRWR RBQBL R P DAYV RKMIV O V R

Q F OMKHBHY X V S HREBVXLSRIQU WUH MW G
WUDDQBELR J @AW LYFL.OMKEBIFMWHU L D
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DO 3HW]RWG BRXAtWiQWIi AL ,
WHU P L CGRERRJID BHOQ1P H Q Dhi 0@ T%&%GHWWL%V\%FOHV
X K O VNEXLYAS R MPHMD U DN WM RVRHI\U P L1 Q5 ¢ FD@HRUPBEGWKHD FWRRQVHR XV
(&GHIL@XNHOD V VRORD PHQIQGEO|t N3 jpaF SIHXURY ,Q DEAWRD R GALICDID)
% &S RSLVEMRWYDOME Q BUPHNW UFHHRJ ER Q D IRMVRXY PIHWWLFOHV DV (& DC
YLGLWHOQREBRPKEMLQBMDQGLYV | WHEP DFFINU E BQ@L \D O X R HWG O DIFQNG
8K0tmDWMMVﬂRxpWMHQJmmH+URW§FQ‘VgFDﬂE@m%%‘S”ﬁl{;‘m
VRORYBFKIF = KRG QRBH®LYR |5<"P quﬁgg&%gmmmw
GRSBOG$QMILGMIHYYSO\QXITRU L ORED QLEHG L HQKMREW O
DELEBBWG&H P L R O'FRMT ) ® R\ Y éﬁ@m IHW RIS 7 KARMEW
SRXPHWRP Q ONRKRNVAQW YBBR VW RURIW KHH U P L GRIVR J GHIOMLIPQD@VED O
3 thRX PRRX EEWSUY YtFH W INRBILAN | E O DFFONU EURQDWWRA REHR Q F H B W IKRIQE
DNWVYDRAN\ /XEHI@O (& UHVSVWDRKMMU D F WHIM W EPGN Q R\\R B YD
% & RS URENQp SH RV WXEX.NEN Wp ©RW L GRS H U WH.IHEYE DFFDNU E ®@H QW DL OV
DK R U 8RX@HHP R A\QU QIF$HO LFD & R F N|H D E V R USE\SLHRUDVRUAWWK/IS H F W M XL E O H
2 UDQA\p pi WFH YpH® RUDQAM\KR | ZDYHOHQHWXEWQG LV
X K O t WHFER K FRE V D KIRLYADRWL QD N F kin ERODFHRXY SDUMEGY IR [LCH [LDAMRD R
SRO\F\NODBRE@PBPRVKRKD KRB +N DI-IRU/BUWBBOI,—WDEML%—IQQFOK(E’HG
MV R XGRYURHMLEFEF L Q PDPXQWMX KiHY D O XPORAHIRARMBOR BV R & X P D Q
JH Q-ptL Q6N L Q BID@G L V6 D W VIDIRA L KHDIK \WDAMYDUDEAOW R HELGHP IRRILE UHXOV
OpLQMNKROtNDWAEBEFL GNANPD YEDQ ERHYSODER@ D U L RERH FH Q
VH Y QXMH PQRKR RGERUQéF/K W WX I3 QN QKR & AN \RHDVQ

UG OS tNDIG SUFH * WIKCP H HADD LQF FWWRHLFR® R PISRIHQ WV
ODJDg:ugwov IXEHONO D:+2 | RBO /XEHMWO  &RPSDWRL (&
R &S HQHWPLRBUMIBDG L Q WRKHX P D Q
ER ®\QMJ J U D KIHWIHMBX G LV H DL\DH V
3UYSUDY LIS HO@p2 &Y5E\QBKIiMH@RFNHU 2UDQIFUW ILRFORGD QLU F
Y~QRUX QRDiIiUR®WPRVIBEVHNp DRPR ER®@ L FAD @ R Q WDIPLROQQRW KRRWP

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GX4t =QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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—JiFDZ& —JileMY‘\ﬁFaQFH O $UDQREB|HVNR\/Q(EB@.HV
7&QDP NQE ®OQARUXRG Uji¥eé & H HE&IQ%KHH'H%%UERSHBLH’%@GOHV
SURG XKPItN R ¥ RKGS VO YGW IS |Q [DP&@HNMX“'”BH\EHDWK“&PWD“- 0DID
9SUSE KXHE\QD]QDPHSRRNRY ok imip /X EHQO D QG2
FHQWR DRt 3USP WRPENRQFH Q& UDFH

—J*URFH MVRSURAWIO H NP X 7 K HL UMWX PIHD MRU R M& 2 &L QV K H

RNPE®It 3 &HBKSXERPPHQRHBUXDUDWKH

S RO R Y. REXFtH Q QLALORE 71 WL 8w B RV KLY R R W1 $H
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LDVWDQURID/® EH P P SWER URDQb b wiypwt @ WR/Q F H Q VR SBMNSIOIBAY
NRQF HQMELIAFY WR DE R/t + WK Y W D WQLIRFQWOCH W DM EHP P VWR
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—J'URFH % KHWPRKREGCREQtALO®QIGH2. R&HWMIHYHR @M% &/ L QF H

Y D U L DKER. @ QRN UGQDH M YA R F H
=DWtFBRFH KRGQRDNW Y D USRL
KRYDO\D —J'PFGDQPBR DGUR
P ONYDKR/GQRWXJ*M NYD MCKB-H
pLQLO—J"PLDVWD/@RIPELOM RFH UH F @ HG&SX U WER S BR W K DELS DIUBVR
]0Q@PHIQD S$P W) WRpQ NRFHWDAH WKHDWHQYZRGO ROJLFDE)HGHQWLILHC
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NYDGWVOKRYBO'PUHVS —J*P| LQ $OWKWRXMKYRHOWQ ETXDUWQ O
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YQiVOHGXRE®RD UL DEIUWBRVWQDWHDFKH®QG —J'RHVSHFWKWHO\
VW HMGIRS P NRQ FH QRAEBD F H LBWI'XDURNLO[BIPRXQY\X/PHG—J‘FDQ\MKH

i . TXDUWROHI"PEWHKRPVWDWEKRQ
9YHVNP SXEBREKHGWRVOHRNHQWY HUDQE KRR QF HQ W)W W& BIBW K H
ULIDHHHYURFH Da HPLM&H OHRYHO —J'RQ 7TKBRQJ WRQIP
VHNVWREXDWR HGHYHMED O BSDIQLWRURIDE RQFHQWYDOKRMERQF¥HWLFH
YH]Q WRRFRWKR GFMFRKK R FHONRJY & VKD WY B L P D WHK 8\ L POHR/Z\W Kl H

WoH UHHRWGHS DMWKH OMV (DG / DEHP P MR

HP L VIR HM 8 RGit O H D WRIP\ G O
®IF H Q GRIDSHLR Q

OHV QU FEARYZR Y L OYOR JL@RO/DVDWVOR MY D WHRQQ K

:

$ FLL 6L 0 QGRGU DM DGRt IBRNYIOKHEV}E%?__é]h%? %D@é&SH
SUDQG P IOW R RE DELOQLPRR ZHVvW LQ""DQBVXBUWDG KNG W K H
GRSURYREMXWRPR B LEL R Y GRW L Q pTK B DKM S K
WEAR] WQFK ]GRS Y] QNR GHWFH FPIM %8 |\ IRTBRZLQ) \ FDU WM !
YVHNRX / RN@ WWS Q@ GRRIFRW $ EL | LQWDVMGP L ORI HUPREBFHQWUDW.L
VSRA®P @ FHDRYEK HPIMAK REU | )LJ9
=QHpLAW Qt RY]GXat QD ~]JHPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY

$LU BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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+  O]FK D U D N WNHIUH Y RWD AP
N W HAHS $ V R EHHMDP (RBID W Y @ +HPNLW
GRSURBREY

% D VRIQV KIHV X RWQYY H Q WERUKEHHF K

GHHSXH@LF XSWR  RI%&IPLVVLRQV
RRIXLJL QB MWHKBHU D QVERWWUWLFXODUO\

IBPFRPEX\RWXRQ@ L HN & OL QWMWK L V
W K R O O RZH. DWW R QW U WEGHRAMMBY K H
RWEHPLVVBRQWVFNORIXWUVYKLQJ
| HKLPQWRW KPDLF KL Q I URL L
D\G U D Q \KSHDUYW & M WL\ BQI&V
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% EL  2IVWDWVREBV\
PLVVAHRBR G X EMVGR/H FW R U
RGO G\BIRDY  $ EL
RWRWBIOVV)RDY 'HYHORS
WON R WRIDP LV VLAMKH =+

LRG FDQ EH FKDUDIFWLIYQEBNVH G E\
W L BXBERY DM X @ KAHJ D QWIS RW R/U
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3RGtO\ HPLVt %& QD MHGQRWOLYé&FK VHNWRUHFKKMWROO QR YR | SHE&SRPLWVQRQ E\
SURWR VH PRKRX YEVOHGN\ XYiG Qp Y PLQX'OéHFKQOHWHH KIIOVEOW YV JLYHQ LQ S

y+00 £ ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXat
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\WWHP

=QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
$LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpPP NYDOLW\ RY
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GX4t =QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU SROOXWLRQ LQ WKH &]HFK 5HSXEOL
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