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3 RR E RVW U DKQU BKM W/ RN R Q F H Q W FRAHHF MM HREDR Q F H QRVGUFOWAKEREWK H
SUSP\VORYREXVWVWDVDBRNIOQERIHIL WK L JKH Q RIEX\L OBW REBL W K
Y\WiS QHPY QEMODYR]YLGRWU D YEHR FRM L & HOMIQQIPBEZ HOO GHYHORSH
LQIUDVW U XNWKXBWD JMDE % U Q | MWIRXQK/G R Y WDW MR B®/ X Q3 U D
QtPSUREO@EMHRIE OERERI]FSMHF1 3 QJ X B Qu6U QWRPD LS E O B BR/D X \EASR O
]GRSUDWH WP Wt3 8 QPSR S X O DEH XKW G 9 WIRNDH. @8 RW U DDIIL A F DWVLXE]

NDS NDS \NBQIDIEDLIER GKHSRSXDIRY KOS 9 &KTS 9

=KRUAN®QD RW6 XQH MHSIB EO p P|H PHWH U L RUDADHXGEN/SWU R EQ RARQ 0 Q

DJO R P HUYD Ata PF K VD OLHP D O é ¥ G daamoﬁggg@WDB%NxEmﬁPRDQoo
NGHQD] GHLANQ RY] G&t \EHIERYDEP Lpi WIFA-P L HHOLR/VUDA QAP

DEHQD® S\UHRIHMHOSIRGAR N iv\Q|t VLGHBRBREWH WBAIRROXWXREHQGHG
WiS Qt /]JH S HGSRNOIGDW &H 3DW W E PERD @ I8 EDEHB R QW LFLSD
ANRGOQMPQRR K FEX6 WH M\LEE® F H HVKDW DERYH OLPLW FRQFHQWU
]YEaHQPODAOQDGOLPLWQLt 0 Iﬁcg[;(b?gunsmoumwxmoxww@@wv
=QDpRIVWHPRHHVNIBSXEMMDEAGR¢\ x £\ W KSXE RVH
WRPpQY\VWD YOI OLPNRQEFHQ Ul%ﬁlk%wggg\yﬁg_gmgp V\I%\%EMR_RRSV

S t]HP QRARQN KOHGHRH P LR PRQ Xy s K HRJRB R Z H EHHEF DRW KK H P LRAW U \

V H & ONH M HRGUIKNK VRE \ G CREDODIDWN BR | R QRHU P D W KRO@IBDMQ RAWKRHR \G\WM Q

Y S tSDWGXVSHQG RoYDVBEOF K30 VHOR S X CRODMNBRMW X V S HEIBUHEL F X ODW H'
DEHQI®3\UNBQXOHEREGRE\YDWHQRYWEE DQBHQ]R>MD@EERQVHTXHQWO\
GRWHH@pEALPNRQEMIQWIRMP W KHDF\WRMRGRSXODWHRIBIGR Y H
SURWERURYVERGt REFY DWEBRWWROD FRW F H Q VRIRD RVQLWXQEA W DARAZ HJO O\
QPKRDGOLPNRQEAQVVBODPBE®PL | WKW@HDF\DLIREENBIBR Y H FFR.@EMQ
DEHQD®S\UHQXOSRGVWDWQ OQWaAD VWBR QWU RD® GUEHQHRHD @ S\U
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2 E O DVNKIR U & HQRXO RW RXE&]D | | Q DUHDVEK W H U DRTUCDVIHI[@& © X
KUQRVWGRNUEYIRGH FFD GLRIJRFRYHWIHSUR] RWRKHHUULWRU\
y+00 = ,QIRUPDpPpQt VIVWpP NYDOLW\ RY]GXAat =QHpLA&W Qt RY]GXat QD ~]JHPt yHVNp UHSXEOLN\ Y |

&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU BROOXWLRQ LQ WKH &]HFK 5HSXEOL
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~]HPt5 VS LEOLAQRE\Y DIMHIDS U R \RW\HKRH H FoKH S X ELGQLKED BHA\RVHHSEU R |

Y WEAHE\@QREODVWHIH@\$Y RSGMN U R FHV ISHR S X O DANILHROIW M RRUALDANVW W H V H

QILPLVQERNVWYSHQGRYDWBOF DWYD¥HHUG HO L FHWMFID®R YV FH H GWKCH)

D30 DEHQDIRS\UM@XQRt WH SROOXDWEREYY KHWXVSHYGUBWLFXODW

]D DIJHPHPGRV FIRER BRWtOYWABRH30 DQB0 DQBOVREHQ]R>HD@HS\U
LS HNURPHQ @tKARLIV X EO ((FHHRWEBROORXRWHKIRVQRH2 ZDV

] KR U a N0 R WIREXX &jtD K U Q R\\R xHVSRQVLEOH IRU GHVLIJQDWLRQ R
SRNU&EKNFPD\ ~]HP#5 VFFD W KWH U UW W/ R BONEHD IV Q $HDXLWK

- : GHW H U DRUOMCH (O X B LRQFHR YHEU
REVZYDWHOO NDS 09, DSRU R W KWHH U URLW RIPA BRI S X
"HQ QtP L \OQUPLW SHQ G RNV BBOFK EOLR KD EAWSRY RWISHRSXODWLRC
E\G HRpPpHX® ~]HRE6BVWFD RE\| &KDSS,

YDWIRP QP LVRUPIW E\G HRPHQ 7k 150 R0 0XONLPRBOMHY XVSHQGH G
SRXPIMHG@EQL MWD QURFH GRAOKpywLBXYO RN HHRBYHU RMWKH
RSUBRWNX NHQtaHRGUORND® W H U UR W RRY M FBKH S X ELAQLKED ER\D/ B G
NUR D HOIt@ QKR QKRR W D] PH Q&L GiR[ RWISRSXODMRRQSBROOXWLRQ
VH~]HPS HNUR BH@I@IKIRV @IKRL WO PAMODRHBO0 ZDW[FHHBWGQ @QH
30 O NDS 0,9 PHDVXWWOQ®RRODWR WHKHDFWLRQ
RIORFD WK RIQ/VED LSRO O D WRER® X H
SRpQPLOQAIPW SHQGRMDBEFK| 7pY[FHHEEG GHEDVIHG DQWKH
E\G@ HRPHXD  ~]JHRBVFFD RE\| wHUWIWERY H SRCQBMWY R Q)
YDWHDtSDURpQSBEP UQ&RX HQ WUDFREBWHHFGU, % KD S
30 L30 GRADRRURYWUANHP

NY&UD]Q MétPXO]OHSéHQtOVLW%@E@?@%@E@%mRWX\E%HKQHGHG

,PLVOILPEWQP®SNQX\OVWHMDRN RN HU URIW R H FBKH S X ELGQLKED EB\VSH G
YS HGH®DMHAFH AR PHQD GP VBRERt SBR[ RIWKSRSXO E\R PBHOY R
SORFEVFFD RE\Y D aaikoD GW KHZD Y V X E V W DREWLHDROH @WHR Q
SRORp@BEP UQRRX HEWQmErs| CLWURQDWREH QONE UBREFHQWUD
UHQMHD W t HQM Y g &twLY g e P KV ERQUVURRQIDUULKDS U, 9
VOHGRYDQRBENKQ R A RXRG RV VKXW HHIQL w e Y L REXIY WMSHR O O & WRYIRAD X H
WRPN\HQHMP R@DH QN R YWHELFKQ | OIRIFKQ R >D @ BW[ A B HIGBIGX P ERIIU
VWD QR¥RBK &RIE OSFID OMt GIAKIM H FL WOLGIX QL FL SD O L \R MHOHI R W K H
GLVINOIH b L RW |GtE &HQD® S\ U H ] H K S X E Q KD ELNWS-BY) R W K H
1 H Q W RMADIGY@DR N i OV RFISKH@M ¥'D O L BXS X O DAKIHRVQN LR DWKIIi HRIB Q Q XD O
RY]GX&atO NDS 0,9 DYHUPBR G F HQWRUDHQL R QHI@HD\ B

FRPSD&WHIGH D WHAMK U WL QNIKIHH V
5RpQIPLV@LPRW GXXVLPLENGKR| PR Q IHMBRLE VW DRYE B RIZBLRWKLHO D G H

NBpHIIP W\ HFKN D OUYWV RHKLROW H|Q X DGHHQ RIPWMD MR H QW8 H FL W R OD O
WRX GRSUDY\ SR GYRX VWD Q LUA AR @BV [HEQVRONMBOW W OLHR K 8 W V
3 HN U FOLHPQ WS BNH G S R NODBE®DW t RK H B S X B GRIAN KHL H Z SFRE.RGVO KW L R Q
SRGRE@RSUDODYtaAHPABAKHNFEKN H EHQ]R>HD@AHSDHTX D @ W D\HAWWW OHPH Q!
P HQIHSURY¥RGELQRNIEV@L P12V LW XEVW DR WH. BPE3 D& FROHDD WA@LIW V
QHESB® GRMDXR HGHDMHAVHFAKN UR p ¥H D3

NDS 0,0 7KIDQQXRO O RPWHR@ RIPLWURUHQ

R[LG® W [FHHGWXOR F D & L ’E K
PLVQLPEWHPQRIRQXR G HRPHQ [wlDEQW[HQWWW\LM\MDHE@\UDJD(@G
QD  ~]HRBVFFD RE\YDSWHIP

% U Q-RR Z H LRVD B Q W L FWXIWIH. 6 L W
QDO B R4 [F H HIBW W K/MLD VE L RN K
W U DOIH. OB H D M R H WY RSV U | R U
PHGLPLWERHY L RKIVUMKIR X BRD O X W LR G
OLPLWUOYDOXHUZDVIWRRWOH[FHHG K

,PLVQLPEMQ]HIHESOHNURIEHQQpPp7KI$S RO O XOWREYDI RN UR SR VRS RIPWL F
O R N DICHMWY \ &N RFEKF H @& WOURDAF HINV FRDWUWIFHHEBHKU RIWKHHUURMWRUH\

]JDREGREt% NDS9 9 SRURY
VS HGFKMRE PR BtP$ PDUR N\ +
VI$ O R FIX\DD & H-Q plRRp PRW H WL
aLODO NDG 0,9

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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$27 1DGOLPLNMRDIPHQWU ERE

YURFH |DWt§H®Bp QP& +.2%tQ p
.DUSBW\23iODIB3RG\MDS NDS

9,,
,PLVQLPIRWLGAK LpLOVRHKRGXVt
SBRFKUBGQRV\V DNHPIH \Q Bl E MO H

NBpHQRIG Qi QN RYR NP H M
P HQtOSURYIiGt

SRGOHVOHPRGIHORWYNRPELYPFL

HQtBR SRS AR [BUSP NRQPFHQ
62 NS HNURRKRQH]SIUFR VX ]R8 $Q t
QDPDOESBRFKINKNVHFNPKARYD
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R & H B S X EQ KD B\ W/ $ED RWKH
N 6 R/SNKHDNDW IHRJIIR WH  + & KD 9

7KBDHYRWKH | HRPWHHIGUADWR G X FEN G
DOPROWIGER P SR KSHHY LB XKW LR G
&KD S

R7KEHQ]BRE O R WK IBWZOH RMWFHHGH G
a PNV QORFDWHIRRIKFAR@F HQWWRWLRQV

6 W W DALPH G\CRHOY \L REXY DWW D W QR Q V
WRNWUDYD .DUYLQIDUEGRINHWtLN W HRNQ
&KDS

7K K5 R O O OW PYRYD XRIW U V HIQQ.ED G
P L X E HHD RW F H HEB® QO R F DMQL R Q
&KD,9

QELPLW&BHJYLRI-}(D/MNSPFROOEWFKLEMDXHV
H QHHYF HHB BB QG F VO SKLRJ L G H
HRUUFDUERQURROB[UGDQGU,9
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N2 K M/ H U LRLWERIU WKKSHR O O R WRYIRMD X H V
ZHUH F HHIRMWA R S R VRS RIQHHLEFYV V H G
LKW IR 7 H[SRNDQGHD® DHUQ
WKD® $ERYH PREEMQ\REXWHIR QV
WHFEBHIGQ HVSHFLQW@BtOPUSDW)\
WA HEIP DIY/BD QIR G L& KDS &KDS

U V7 8KRRO O R WRYIRMD MRHAK O SKIXRJD G B

DORUDYVNRYV B H DO WR MNEF
DOQDVWMRUBWLHGRpHMBRY pKUD
3DUGXEDENPPYNYPKiIStHNURBH
SR S$P Wp NRFAQUFH |D |IPQ REGRE

ND9 1DGOLRRWBH QR
VI \V N\ MR YRDN RIRSUDN R
NDFY QHMKR G Q BBW Q RVGIH FRK K &
XN D]X &\ O ;PGRNE\H O RYRIEK® RE BB OH
N U R pLHPQ &V QX KRR W[ Q [Y H OFPD.O
~]HRQ NREKNDQ O &KV LREG P
ND,S D9,,

602*29é $52916é% 5(*8/$y1E
6<67e0

9 URFH E\ORE$YR]¥®aHNRQFHQ
30 Y\KOiZRBA@NHPPRJIRYEEW X
$OHV SIRI G\QFIR J RMIW XSTBIRK  E\O
Y\KOi&dMB O FHONRY 6FKO 5996
1HMYMPRJR WARKE DI¥R K O | BRI
PIDJORPHVWEBYD .DUYLQIiDM
7 LOHFSRURWORNHP VNQtSRQ
Y \K O i 8 HMPERFIR YWaRKX DF H O NRoYO
W U YS RN ORYV O BP R J RPNV X DIEGi &

t KL W URLFGOR 8 U R W HRAMVALRRWQ VINGHP V

G M HN |J WDHAQHRYY F H HOSDAGR X WCRF D W LR Q
Z K HW P HIDRVXQWANIEAHU RUPHG U

% D VRI@/ KMV XRIMR/G H O BR P B LZQ MK
DAFHID VM RH QWKIHQ Q PYBIUBJ IRRQFHQ
LW U D W [ REQM\@ KKXEG SB VYV HV WIKHUEK\R O G
8% RYHW DODMDVW KHVWDM@DEHP
.DUOBDYUD QGRUDYLDQ @GHIQ RTHVD Q
PDYHUPRGFHQ WQVIAN IQRAH U
H [ F H HS®HIGQV R/HD PUH J L FDQQ0 vV &Y K H
& H Q WolRIX Gl PHDDBG W iFO RIMWX E D RHG
=OURJLRQKND® $ERYH PREEWQWUD
WLRQZ2 ZHHAD ORRD W&V S H FOLRDXAQ03
UR D G Z DN YUH YV XRIVR/G HYD O XIIRWILKRHQ
PRWWOXQE®®RHYDRMW KHHBK SXEOLF
UQ & HWBWNMHR O O R WR/IRQ RB2[ ZD V
DA{FHHRRHHRWD OY H W\P DIMIR VHYHUD O
D SRWHPWRG \DAIDMRV KRHH FBKH S XEOLF
&KDS DQWG,

GAR* OtV HINS 1" 5(*8/37,21
Vi<67(0

N DQ VP RUL W X DM LBRDR/O B HGX V H
HRpPHOHY BW HFER Q F H Q W $/\RONLIRQNA

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

=QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y |
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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YURFH E\ORPH]HRXPHR E ODW W GQR RIL W X D VL IR RO BHFIX KM L Q
DVHY HIRQUIDPBO]H VBWPIRJRYLW X DRW KAHRRVID ©: 56D U HDKRVBH D WOH\PVE H U

] G$YRWBX RNERK FHGW HFFQR RNV P RULW X DX\ BRIGMEQ KWHH U URLIW R U\
QXOQHE\ODOYOURFH®, OY\KOVERNYODUWDONDSDUYLQIDUEGRIMNHWINW IHA
Z L W RARRKHIV QDHYFCR R P SDWJ R IHZHU
VP RALW X ZWHERHFN®QEB K RY H GXO O

, UDWEIREDVE\G 7KMPRULWXOBWMLRQV
OHJIRPp MRY QiQBGXNHRLKODY QtERpEO 7 HHO L P MR @ YOI DRE. H O
JQHPLA" XMMWHBNAWHFEB ~ XND]XMY{urogoer U W B RIURD QIF K ] B DL R
YE]QDPQ MEKODGC QRMRBERYPBREYPRULWXZWWGEREGODQHGEHFDRVH
YURFH DWtRY\aatbKHGSRN OiG RREFSHKSHIFR ROHROFHMDIRYY &KDS 9,
VSRV BI&BLYRPIFQRYWWWEKFEURM $

5(==2 E\@Y WaHPLAWD]|QDPHIRRNOHW,66,216 2) 32//8776

D1+ PRGHORSRptWHYPLRLPB\WIiS QHPLVVRW@WL@OOK\QD@KD\G
GRPiFQRNBRQMU $YSWS$P BX L Q G L F\DRYBKHEW WHDIQMRAVEEER O IGHIW L Q J
1DVQLARYBGX MPH]WGIRIMBE==2 VH VHDWRQ D Q@& KYAKHI DWHA/ XPHG
QHPDPRRSRGtOHMORIIPMN W@t FRQV XPRW{HR@XR XV HK R GHBDNR U
AHBPLXIUSP\VOBHGIFHKW LAY $(==2 VRXUBPBWFUHDVHFRURBWHG
(PLVARELOIB®EKMNURFH GUABO\PRWWLVVERBYDWRG ZLWHKH
~URYQLOURNXO FHSWRURPLVVRRQY2&DQG+ WKH

6HNWRNiO‘Q\t\MBGCRtPiFQ‘RIMQ/\DtGiOHPLVVIWH D WKIRXIV H KR BIGEDW H G

& . Y HUIDQHU RD V H E D VRI@ R GO F X
YE]QDPBRGI@M®HPLAEA"RY |G MER
NUpWBIPLVEBK 30 ODWIZRBWG X AL\VQLRMY RGXRWPRQ

VLRIQRP(==2 VRXUZFHM D\WOHFWHG
RILKKHOQDWpPKRUVHQX DEH E\Wf?Hsc()HPHmemmmemev
JRD@ SHQ X SRIKRGXISRIGHEIN WR Y Kri@pL Q G X \DIQUBQIHRG X F WR RQ

Y H HI\H-I@[}-IUJI-DN(LBFHJE\WHSSDEYOIGEQVPLVVURQWREL\O}KUF@V UH
XHPLRELG/X LPpLWpKRQLNOX PDLQHGUDWHWH® 0

YVHNWFRRERHOBRIF XGIIPLNDGPL M H F RVRRIKIROC V HIK IR DG RQW WRX H V

DG Svgcgmtwgg%lmng%%s% YPD NDV X E VW D RGM D OERMEIRTD X WL R Q
J v VS HFLIWFRLOVRRQV 30

VLOQYRUGRY W VWRWH] HP G O FDUEFRRQR[LGH DUVHQLF

DOHVQYFOQUWOR HPLR{LGIHXVt %)QBHQ]R>D@S\UHQBHFLVRQ|‘\NUL
D] RW BQHXPDWUNS VLOQLRVWD ¥ x wR R/IG/HH FRRXUE SUR G XRWQRQ J\

SRFKi]t HPLRORMDMYéE]QDOBQ QKHBWHGRPLRBWHG/RRPDSKXU
HPLWtNDYRBBEDQLENWHHO D FKi|HMIR[LGHDQ@GLFNHODQGW KH FWRU
YVHNWRLIDISOL RDBB QL ERSERKN &R W KHJ R G X RW U@ GW HHHPQ V VR R Q V
W GN&HUHB OQHPLA"RYIGXEP LWRD G P LIKPQW U LE X WIKQHF\RRBD G

OiWNIRRAtOHO lUHLWKW QR SR UWS DV VHEDMWUD QV

7UYDMERN CHPL YERM$\MP HQR Y D G &R U RDIEK LB QRSW RIDE KL QE U\
YS tOFb]l'ﬂ|NRQBFKUFD\Q]GXMGU 3 JULFWMHBW@JXFHG RHPLYV

U o Shomun a1} IO L SR 0L DTG
8 HPLWXKEBKpLA" XMWHIRNK GR&0O

7 LVV LK VWP S R UWRBFHN |
PH]LURP®RNORIKAiaHIBEIODWQ I—RFI’LI:‘IEEI mmm%omnrwmwm

HPLDSRSOBRMENS XHPLWVA R VHFRRUHBQDBS S O L RORULID®MR 6

OtU@MD Y éRHQtXHP LO2t&P $ AR X Y V\H—VbZ/\K\LFRQWULEXWBBOORWKHHQ
VFHONRYEPVEHEP\VGCGRRGXNB DIBOIWKMXBVWDQFHYV

LYRNROQUFKOJHPIFK 7 K HE R Q W L QLGINF MQHPQ V V LB R
9JKOHENR XWHhBRVWEGDSMHHQ VRXUFHEWLR@BGHR RIWKH U
WRYRQRNX Y\FKiJHMHWR G L FN@FKW HFAMDROGHR O HEWW FER OO HRAW L R Q
SRVWXBQRKDtSDGHFKDL@MRYRYIHHRD LR OO X WHFRSQR LHPH & VWLRE) V
QEFK DY NOSBEEMRSHKYLETSCRT M HFIR HD\QIG! 5\D GGIHF D VEHBS B [J

(0,6(=1(y,a!8-E&HET(.

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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PIFQRYW}RSB QNNOD FRIEKSHRS O RYR GIRD O XO/QED I K LWKRR B2
Q Q/tSHFLINVANKERRKORMISPRPY RYP | GHHWDVEHG 7KNOLUGHDWRH  IRU

Q H CB|RRJY Q ilQR LYW D KRY®DWYPi | 92 &H P LV VALRREMER Q Q HZEWIHIREY HUD O O
G Qé&¥YS HGFKRRHAKQN.iGtp R Y R KR UL QHFDMHL Q G X VIRUEDOFRON QR K& H F K
PDRMHHPLVU@tY HGEWREB BRYRFHYHS XPQGRRIXQ GIRIIQWU LHV

M8 U D F RPYH VR GNLRFQN]\L V WNH@\W @ VW KHHP LV VAR D H V H\QO\VQIFE D UH
EXOHI¥QIVOHGRHMGMRRIFKNEWREEDVR@HWKRSURB B GVKDHWIHHT
QéRrP QiMXS HVQYQSRYtSBMIQW RHQWXOE VW DOQWQADOIBWIWEHR P SR
YDOGDRMBRNX RS HWUYiYZwHiE P LWRRRHIDQ & HD WA@LWKRXVHKROG
VQLARYBMMQ QHpLA"RW@Xap P KHD W\LKHIL JIXNK L © BHAGG LRAMLSFHF LILF

XY & H¥ K N VWROUEG R YOROEEH L RIGQ t I B X KW RKKR/Y WUKHHQ MALLLP H U LFHR\P
NODV LI L RDEEHNDIS O | SDULRRI®LVVER QERMWH O DW&HDGN D

UHSRUQBHG Y AR BV E RFRR\NA\H YLHWV
L P S R UVBIRGWIK/D MR L V Y QR & QRWMRKH
H QMBIHLU DREHULBRFHVBAARBQVLVWHQW
. PHWKR G RBORUKLRYXQRKD QDB | L
5RN E\WUIaNRYUQSRG ORXK R P HZQLV@XD SI®I DLREHR P L\®1.D WWKED W D
EEPQRUPIOHSPUSP WSO QORHAS | SUHVHQWHB VKRZ@® QJR WQUH QG

PP FRMH G OR X KR GREPKIPXH G X RWMLKRH RIDASROOKP ORQ VW

= 2SURWN X PP E\QUIiaNRW KW F WRIQY. WIRFUFHRAJ W RQKHQ W H U Q D
YeO~KUQOY\aat WLRQDOUFODVVLILREWSERQURIUVRXU

ORNUW3 HS R MtEE\ OYS RRUYY QiR N H .
QHSDWUARELH M Y \ 4 RRK@RW U p° ' 0263+(5,& 7(326,7,21
GHSRWHEMORRVD&KAR VRERKD \ WHHKF L S L@ D WICRAD L JKMOIR IOR Q J

SLWDOWR RWNHH U URLWIHH BK SXEOLF

6 XFIGHSRMIBAIR SRMRNX  VQtal OPRiywSRQWRQJIRIWKHMHRQJ WRUPDO
SHONBMSRMIRB\OD WBORFKEPRXRW = 7KWRSWFL SLWDWLRQ
y5 -HGUHRSRNGHRWRARNX VH KLIJKHUOWKDQULQU 0 OPP

KRGQRRMKDERRNROR WLHMY\&EtFKa s R VR MXRSKOMD L KW KD O
KRGERMBRVDAHOQRAQERUIBRD | o 7KKHLIKAVWREWEHSRVRWLRQ
2VWUDYVNX V X O MW W D @QRHAGX Q WIBDR QPR U D

ORNUGHSRJUHGXNRYDRWFE&XVINXYLDQ 6LOHVLD.QNURERAEHNG\

11+ YURFH QDURQWRBIRNUI 'U\GHSRVRWLEBSENEBU HRPS®W R G
GHSR]RFIGRY DIRQRPK XVt NIX 1 2 7R WBHDS R VR WX R SFKKMUW/EK U I D F H
SRNOEBMONRRNGHS R EFWHEN RIW K& HFKHSXEHOIEDOOHGN7 KLYV
SOR&ZHOY50 O OW UH S H Q &/NHFIDVOIHW KOHP R XKDW DU LH G

_ DRXQG WLQFH 7KHKLJKHN/OKHHY
E)éFHeg%RMEBRYDQI’GHGO(VtNXJ WH D F K RVGKBIX A@QVE D QLGY R M W LDIHDD

{ HVE H'S RV RWULHRGX FRIGPR/I Q LW U R J H
&HO;'GMBRIDW“E"\DD VB XV 1Y T RBVIE © F R P SIEOK LDRW
SORFK X

GHSRVRR/[LEARHBWLWURIEAQ
ORNUGHSRMREtNRIYRQMUBLR FH G HHF DV ARGNDH/H S R VR Y IIRR BRQV K H
RSURRWX PtUGWRRBERG QRWXQ VXU IRWKRHHBK SXEHOKD O O H\G

1IUSFRINGpH SRHE\PBSVREHIIRY G SB\ GHSRVRW[RQLIRIGPRIQLWURJIHQ
GREW\33atPRpQUBLANRYKEPOW URY GHEDVHGUVOLJKWO\

QIQLOVOURNHPO 7RWEDS RVR W LRQRTKNROOHGR| )
ORNUGHSRIRBRYBY URFH WpP| QLRNHQURQUWKHUVXUIDFHURIOWKH U

JGYRMQINKERRMX DY Ui WIMD &RP SDMR  ZHGWH S R VALK GRIGLIRIQ@V
~URY®OHW D 1HMY\ddREKQ L QHF DVAHGEL W R/ ARIQYY 7 K HQHF DV H
GRVDAHRRIPWUXAQ&KROORUDY VNRy kZH{ ®/H S R VA DVABRED E O X \EN\G K H
VOH]V®%&NVKBEF K3 HSRIRG RWWDR i HOUWHJ \RBODPRQAVR  SUHALSIMIMRQ FRP SDUHG
OYOSRURYQiQtOVOURNHPO WIOPtUQ OYJURVWOD

$7026)e5,&.E '(32=,&(

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXA&t =QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y |
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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ORNUWVXFKGHSRNEFGPLIBURFH
VQtaleMY\dKRFEERWREGR E® |
Y PLQXO@HKW BRK D &M RHPRN U k
-DEORQHFOQDGO1LVRX

ORNUWH SR LIAHH O Q RQWWWERKR F H
VQtaLoD

ORNUGHSRFAKEGR UL GR QU UR
QiQtOVOURNHPO ,:OVQtaLOD

O

v

" HO/HSRVRODHIRE® ZDNO PWYWFKID W

NR.Q DQWKXWXWRHGHYBO DQG
VX 7TKHLJIKMD®XHYDW W CLLGYKG

W HU IRMWKHNK QWP Q@R UDYLDQ 6LOHYV
%HVNWEHSRWVIHIR® ZDVOLJIKWO\
KLJKHUOWKDQULQU

. HYQG UG H S R VR WD @ P LKHRAF D VIHG
6LPLWEHY L REXYUWWKH J KHIVOVX H V
DWWDLQHGULQUWKHU-DEORQH}

7 KHZ HEB-BRUIRIR (@ ANHORQUGB-FUDHEIRD

7KHH®HSRVRWKROR URGWHHFDV HG
FRPSHBWWRUO U &KDS U,;

JQHPLA"XMtFt OiWN\
SROOXWDQWYV

30 30 %D3
30 30 %D3 2

RERRNENT

2EU 9YQDpHQt REODVWt V S HNURPpHQEéPL LPLVQtPL OLPLW\ SUR RFKUDQ

OiIWHN

)L $UHDV ZLWK H[FHHGLQJ Rl WKH KHDOWK SURWHFWLRQ OLPLW YDO X

Rl SROOXWDQWYV

=QHpPLAW 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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“QHpPLA"RY]QEBDWMUVRXpBWREH]L $W KHV HQLVIDHP E L Bl IR O O XWQMIQ
QHM]iYD&QREARDPPK U ARY RWHU RRW KHR VWWH U LRXE/O HRER W H FRMWRK®
VW H®tH p L 2R\ J@pRatS UR N D ] W @%RQUPH@N\OOX)WHIIG‘D GHPRQVWUDEOH
S t]QEW b QND LGNGO QH p L & O4 W1 ¢ HW U LIPFHSIREEVOP BRI DD@ERR OO XWDQWYV

: 1 ( —i DD XDZHL. GJHD QRIKIH D ©RAEKO HEPRD H V V
PRKR%$VRELWRARDN)EUD Y RSWHR FK
EOpPR®p(iYDAQBER &®QHP R F O Vght VRRHU VREW QDI QERHAD MGHD W K

DS H G p DAPQRVQQ N L SOXWMNA I D W L ¥ |0>LH£§2|WQLBD\I/%“\;JPHFU\AHBH§GV
D]S$VREQWMQQRWF G OVSIGRK LQR XR\SK L F DWQIBAEQ G L | LF IV W LIBQYG
DOHVYRIXS thL @R URDDBPEGIL | L NoDIFHHE RF/ \ VIVNGX\E V H TWIRKQIMQDIB! V
S$GODPFRGQHRR V\VIOQRSO HB @Y VSHFALIHWH D QB G X F WQRIBK P BRH U

G U X KRWG DS EVWINRXY W ODAQ QR p K& QIR DQG DAPDO VSR 0 DQ
GUXKBGPQHpLA"XMWRHRKFE K R S\OHR \PWr F X P X QDKAHRIR D HQWD& HWULPHQWDO
YS UR YV IV NKX® X ORYIDWRIYOQ Y HRWRD WP S REWWF R V\ VINGHERW QW RRIFFEK D L Q

| WD L PVD WRRHVPK Bl U WIKB D P OFIHX V H G
PD Nt NWIHUDSKEP @ HERHS tP@RD £\ h\yp R v SSKRHOLQ SWRTDONMD IQEX Y O
NOLPDWVMRERP 1 X WRIP LQLIRENRG | 21| PIIYTXHRQMONR URBERO®D QW

JRYIRDWHDEXGRYMWRWRWIERRPKR v WIDOVRUEHUPHQWLRQHG

PXOS$VREHQtPO]QHpPLA"XMtFIFKOOIWHNOYQRY]GXAT
$ Q 1QHP $8XPER—FU—IDH)K(LID R QRAGUX FEIPEK H

9 XSO\Q »Wpru WBAONRIDMW WItQD P Q é8 R VXD UMHHUE R WHWP S R UVMREXEBDAQ G
]JGURWMBX\NY \WiSGRPiFQRX®R S U D Y\ R XV HKHRIDWEL QWBHIGW U D Q ¥ B RRJKV
UHDOL]®GHEBD WGH RQ L PGR a0y KDYHHWR VXEVWDDERMUI\DEKS ROOXWDQW
NY&GUD]QWEMHOLMIHpPLA" XDIWF MRPLVVLRQKE]HFKHSXEDROHWKHOHVYV

3 HVYMP B GORV SR G i DANEREH b H|Q %éﬁmRQR’@@FDBWW'}WW*&QXH

' o DPRXQN R HPIWRQY WDW LQ
D NWI.YR &/ /NWWMHNRQYRa VR IYNW H U ELQDMWPR @RIRRIDRIEAVSHUVLRQ

R
MHNRPEL‘@W%HRURGRJR.]BM@\@ %%LGLWH:{W HHB WJSHR O O R WR
SRGPtQSI DPILE RXN UD h R Y VDA V@HYFR)WRPW%(%VWMQ’BHH\FLQKR@\W
ANRGODYWBW RHMP Y@DNW HWHR LK H J L R QWW KFH V HWY WPRHIW KHR Q IHVBR U
RQHE K R X p D \EQRE WMDBI YWXSIWRE O [5FR O O X W KIKI\D WSHRVEND HDRWF D X VEH G
JHVOHGRYREPEK" XMWHIRNKS HQ G RWBHYPG SDUNEXDMM PDWHJ DQG SROR FOF
biVWDREOH Yi]D@RO\F\NDURR P W IDRNPD VKL 6REF D U EEFRFOMWNGRV K HRW K H
XKORYRGINWRERB REARBD GO RN D O/XF PWESHR O O R WRORWIRGRBE RV SKHULF
S HNUD LRY IO PE W\H P (RIKR X RIRQHH[FHH@MOGZPERODRFDWLRQV

2 EHFRO0 HWXR N MO @/t SGRP i F O W R O@&\H Q HW KIMRVKIRX V HKHRIDMEL Q J

N3
- . XGDW VLIQLIVRBIGRW XVSHQGHG
QePIDOMME]QDP DEBRMNPS HQIG @M PDMU DQG SROR FOF DU RDAF

QéFE)KVWS.IRO\F\NCD.LIFINI@BM/)LIF@II@WIR\CRLB:DUERCE\RVV\N((HB DQ® K& HFK
GINBHONRYPtE&LYYS OREODYVIWHBEKSXEQILHY MWRAIGRJLERQFHQWUDW LR (
WtaHGRIU VHRRK XV N\WJREBMWQPD\RFFXQDHDYLWKLIJW UDOHNHOV
NRQFHQWUDFH R[LGX GXVLpLWHHKR VKEUNNDRY RMHCMIR N WHFRR|
4tPY&]QDPQP@BRNMMNF SHQG RYDW EEWHGEG SDUFXO®M PDW DQG SROR FIF
DSRO\F\NOLBREPKVXK D RYHOG | $EQR$\DWU5?WDL&E£J&HWE&D&GQGXVWULDO
QDPQ&BURWMHDpLA" XMW KK i YQOIM t SIRGAIRQ ROHOW

GiOH HDBQISP\VBEMUN LD G ovv%'% XFQRQ PHWKORWNLOERPSRXQG

2 g & HPLVVIHPOWL O S R USWFDEMWK W D Q W
DYS tSDI®92&SRXALRISR X &AW QG HE Y R Z H WIS H FRLRIORV U LIEWW HR Q V

NUpWQGWGQRWGURW‘QHbLWLéELYVBIXPEDWBLSIROO)GWLIIRI@/KH
RY]GM#HE DN $]Q KEIO D RBBEHEQB Aty D U LR I VRIHS H QBQVMEER P SRVRW LR Q
Q¥NOOGERKG® QR NDIDAWDQR H VRKHNVWKHYERFDMINO® & UD @V IHU
QRVXOANRGOLYLQO]OMLQEFKOREQD YSWR Q\BKMD V

(XWURIL]IDFH MH SURFHV RERKDFRYiQt|R GXWBRBKRFVDRMLRQ LV D SURFHVV RI HQULFKPHQW
DFLGLILNDFH MH RN\WHORYiQt SKRVSKRUXV ZKLOH DFLGLILFDWLRQ OHDGV WR |

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXA&t =QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y |
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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5RPHQNMHPLERW] @XER~]HPYHVNp7 KHS LR O O X WVLEH®! FBHI S X EQL F
UHSXEOURIRH ® VSROMPQ HNW U RGIDFNER R JIHAY MIHIHD HREM. BEYCEID L V K H G
SXE O L N FoYCD/QRRNRROH G R X K WQDEEH: 6 X P P DAD'E G M U Y 8 D WHD U ERERWL G H
OIURHKOMBEFHOHQBEROHGHRU P DFRPEBKHOVQYRDBURLAFIRUPRDQVLRQ
RNYDABYWGCRBI{HRBYGDQYR ARG, WIOH ELBIQUVD O WRANHH U LIRIWVKRHLH F K
GRFHQ NYDDWRY| G& Y\ A t] GP  MBFK-G | 5 H S X ERIL RHHO H YHDIWWH Y D O XFODALILR Q
\KURP D RYDGEFK Y ,QRPLRQP VWP X Nvomw | T X D @ VD VRI@V FHH D WIGLD WR O O HG W H G
RY]G X &t 2 )’/HVN[:KKBURPHWHRUR?%@F%MQ(@NRUPBWW@@’GRWKH
~VWI¥RO ]DY\X 4G WO SFEGN O $ I WRUF;W?N&QJ
WHPDW QF M@RIRWMBY R b HRWID] H muw%ﬁwaﬁﬂsmooxwmq
Y H UL I L NFOYFD Qi@ L \GDXDAIG DRFHK

QIC) | R U PR KR! P IERIPG RV L W L R C
PLFNVBRWRVIpwuﬁ&]MHKGQR&B\%PRVSHHUSEW\WKH@@LYGIBXDO

URpHRRWDN\ WRMHHQ WRR DIQWQQOR U\ 4 p U ERERN. GFHR/P P H @ WRMBIRW\Q | R U

PDMS HKOHRBMIRK DIBWWBEXONIFFD WILRQGH UV WDGBDEIMMED EO HV

O Y RIXE O LNNKD RHR SiRO L W IDPNHPIR X @ R 1 QRABUX F W/IRRKE. X E O L FFDXW\LARIQR HH V
WLY QLFPXRIF KUDIQAVRRWG X9 FKD SROLWQ®&B OL V 0DV HYARRDUANE L Bl QWY
UDNWHKQBWQHEMDN p L a" XRMFG KET X D G RW\H F\V@MLKRIH B S X BFGKIDAU D F W H
] KO H GNL M MPIRFSKQ &FRKS MA$BL GNGND YU L ] D WV RPE DQSR O O X WHENQSMNU V S HF
DAL Y RIVU@RLY WMHHE IRV MWEB ¥-RUR Y HW LRW K B RY VILESDR @ X P X® D D /&
ANRGORYIGK¥D GWNG UR MNBIRpLA" R KH) ROWP HIQAEGK H Q R RWKM@BV X Q G D
YIi@QPHWHRURODRRLFWEGR G®RQ N ifPH Q WRDGOH W H U B RQ IO DLGRIVYOHN
YGDQPRFHO D YQUSK E O LN R Y | QR V SHKIH B RKKK/IS R O O B OGHR\GRHIGRR)
NYD®RBNYN BEEVNYRRJIR WARKXYBFt JLFDOQGLVSHERQRB QMWW RI@Y HLD U
.DSLWBBaY VMt P p&$ O H AW prePW K K R D LSD BW KSEKKE O L R IBMLYRRWBH G
DWPRVI@HFRIR AR LV MO HQtNRVERRIMBERH FNQ BN P RIL W X L WIKRQ V
SO\Q$ MVRX ]D DJHQ\ QD ]iY §k*t@ﬁiﬁélﬁgﬂ<ﬂ?/\@#@wﬁx'300\
RGDWRN® D @AW RBQ H M LRWGRAY | P S R UWKEQARIB W 7 RV SKHELR\VR @G R Q

"I H Q K RDVRIL V VILMR Q ¥ O B W HHEDRS
MVR[XH]HQWSRRNQHCGB\QRIEISLWRImaXEOLFDQVRR,Qmm@DWDEDVH

.YDORWI]IS X8R G QR¥WQDNVRY OD @KW K R MRER $\S XQ F H U DMIRDQWO.L Q H G
SODWXQBRGE ULV O DiWRMR X L @/ IOHW XK D SWH UV

6ERRFKUDYJGXEODWQpPY\KOia

b 5 F RI'S'SV RERN/ X FONIKR G O Ry X 0 QWD O XOWUIH @ G0 F -

FHQURYQHpPpLAWRIYIDEMRUPRMIQM &R RA LIRW H FVR. RIDQ B &

QRRWUR VY@Hp L BV VPR IR WaMKX D FtH K4 R & R CROW KPHH W HRRDG/

YVRXOMB®ADGOYUMNRSYVQIAE OHGQPH VYV PHE@WD O XRIVRRIQEER OO XWLR Q
YVWRXSQDMRRHW B RRFKUD@QH YBIOFQVKHW RQWIRURMKIBEOLF

RY]GXHGQH tMQD 7DWERYHEHO®MD DERGMWYRIDRELEQWROORWGRQLQJ

Y\GiQIDNRRR 6ENWHVRPQt VPRJ VLWXDWLRQD QP A & Mg KDWKR{U!

1iNRRQ 6ERRFKUDYJGX&HQ Qt HPHRWYKKRSHO@LR@BPHQGWRQW

SR]G M&tAKGSDYINRP 6E | WKHW RQVBEBWLRQ RI WKH DLU RI

RVSUiY SRS DWHQFGIR]G M3 tHF® EE.EL@%RPT&%S@Q&“”“D{ESSS

SL V7 Q WIRRQD E &-il Q GRVHPD H G|Q 5O GEGR % R ORGE BW H RV L R O
VYEeMLPNRERGSD NWRDEEY DML

~bLQ GROHRLH G QDLRY HINR @ B X HID P H Q G G IR &R (R

¢ GPLQLVI\WHBWEMB GHEGWFWQWH UV
G M e KRG Q PR YNGR b t QUIRN 'fg WIRFRFOMD Q XDU\H[FHRW $UWLFOH

]G UDBRS X MRIFKUBRRV\VBNHS 7KQLD\PHQG§WCSHMMH§II;\W%\GD

JHWDDBRNQWHUM@HH\]\ED.VVM:@Q:H(ROXDWDRTQ(D(EIHWLQL@_QJ?KHYDOX
GLVNHEQGLREGES/WNURPADRYR tHKy L@ S O HIPGHIDVD W BR @/ H FRAW. IR 1)
O L PLRACHH GR.VINUBDIQG VINGPLKIBYUNRW H UpH D B WMIKKS-R S X OD W ER @ H FRVI RR)
OHJLVYD\RDEX BBHUDYRI WBJRSH S 3 HQ\tV WBI@ @H JH W DIV R @/HHW B UAD R Q
NY D&YW % attS DGHJI X O Dilst F K HVVHQWDB® LLQWQ G L FRODMIDRIQH U

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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SRPHQWAD CRYWWE NWEM X LPiXM QpHQW KR O O OW BOMW BIkH/[ F H HIABHP®Y K H
RUQ$PRUDQL]DAERFIRGtFSR REOWLH Z SRERWH RKIXPM® D OREK L F K

P D W& NWR V6 Q R\RDR FIGUDYJ G Xyet | WIOH J LV IO WIERI@ D U RBRB QD PP HV
MVKRXD Y LSRI\OND WRD QFWY W iW\eQlti Y \ WP SIRHKHDP BHMUDOONVRUBIXDRY ARGV

YaH® LVS YDGMEBOWD,BEipRDGDO t?pPELl'DQ.WDOHWUEFE)NQWHQKBMG
VWEDEP \EMNGP  S5ROHN NMRX YHH® | ppULRD X W K RDQ RUMHY/L V DAGAHIRMNQ J

S tVWXEMRWHUQHWWRY® RKPK | 7L \VDKQBD Q D JIL\QVWXHIVDWR &HQ R QU
ZZZFKPL F] PHQ@WBLIR W H LVQLIRHH B S X BQLGF
DHWHJIX OBR O\ G\HRGGHV DB LQLVWUDW L)Y
D X W K RWRENOHR/Q W U MARKSWRE D W D

E D \DHD\G R W K/HHD HHFQWHI BN HHIYU ER R N V
DY DYDLODEOH WR WKH SXEOLF RQ V

, 32/,7,8%6/(*,6/$7,91E
5E0(& 2&+5$1%,627<

29="8ak ZZZFKPL F]

OtUPQHpPpLARW |GIKMEAREMHNWILEORYiQD

PRQLWRURRQRRQUMDIFE" XMtWHNXK 32/,7,&$1" /(*,6/%7,9(
YHQNRYRMKRXBEPLWtS t]HPQWVWY )5%$0(:25. 2) $0%,(1%,5
DWPRVIRX\LFMWDREB SRGUREQRWWE/,7<3527(&7,21

ND S, =QHbLéOXWNFWVI'N/IU/rR®HGRYig<;,_I

DKRGQR¥HM®HEBSHPRND ] B NROQ 4 OHYHO RI DLU SROOXWLRQ LV R
~pLQNPB UB RIS X QBB HJ HDHIN E\PRQLWWRHBHRQ FH Q WRUMDPRNELL FBAE@NWV

V\VW PFEDMW D QR PH QL BWK R G RSROOXVDKW L B QMW KIRE RV SKHULF

FHQE& D ®RYWGS MAB XH G H 8RIPR Y Q YP(%\HU RI WKH PWP RHIKZRUN RI PHD\

) DWILROVRGHWDH®KDS 3RO
]'V"-aWUQﬁN@QFHQSVUW&Q&VQ”%LXMLRFQ_WH@W HQ/ W D E (RUS/K®I G

OLPLWRED, S tSDBRISXVVBEWPE ) \\ yaWwRd P R Q VERQE Y D O XLDQV H G
QRV\E FHN U Rp FF @I R IAR I VRMR Y Q' b Wy RRGQEBIHP R Q V WIJDRIHMIG R QY V

NRQF HQWUEMHR GOD QP VQH kY X®! D D QIBF R V\ VS\LIIR D GILWD\O X D
P ORESVHNUDDPRYIiQ\ WLRBDL EDWVRGERPSD RWREHWH U

=iINODG/QWBDW KRN XRRAQYWMRE, PLQHBQFHQW HUAQRKRH O H XSIR@W
ODBWV X RI iQH Qity D QRIWY G X1EH O XWODL@MANY IEYW D Q,G DQERWHQWLDOO\
PDWL¥WiUDRHIHPL & " RYi|GtXE i Hﬁ%i\? RWN?&*VUHféM‘?g%gm@RFS[EﬁgV% b%iN r
6 W U D V&H O BV U D WWR X IB\D &N p Q|t HOAHP

SUR JUDPUHEL Y ROWR V W KBRLV i K RjyrVi KODKAR X e [ F H HIGHHFGRIUQVOR K H

A~URNMNIH b L 2D DR MGKLEMW QWIS OHGLVODWLRQ

VWD VXMSURL GMANPDBURL Y ROWGRt 7 KHKH P BW URRAH R O O XKVHURID | W H U
VW BGID QHPiéUDQ® JD\® RBQEB W KRV U D WM EEHD WLW U DGVRHRIX RE KPORAH
][iINOBG®VUDWUHHRINKM SURYHGORS VNG LW IOKWERD VYV HDWER RW TLREIL HQ W

. LTUX D OTIKVR\E M H R W E6%HU D MR E R U
NRP LNRIP S O8I [K]tN X IV | Y [31R CFLE08 L N
YREOR¥WURQN\G 0aV O HENGER L M H {7 ZLHWKWIQ YROP BEWERQUD P P H

BFKLHOH RHD® E LB QW D @KW k K

L
G
VLQFRNX %D OtREND KQOMSURJIUD o R QW HD@®@R 9WRYD YPHD UN IQGODWLY H
PRYBGRNXPAHQWWEXFHUR URYRR| | pSDRMNK HPQW KEHD VRV K6RV U DRV H J \
YEPRLIAY D BYWIIEBRE G BRIR N X W KXRB S HORP P L VAD. R BLBRER P
QiYW YVUPHUQRGIH RGIOPEK WK RSHK H QWM IYYRIZX H @ 8VS R OLLG WOM R |
SHAS tVQ MEAURGBPRI QMWURGR DLERW HF WKLLIRMV X OOVPMKEHG R SW LR Q
DFNRPHDWX&JO HRLRROBBFNDJH
HFH

DP

AHK @D Y@A KL A" XOM WEHHREOR Y QIR pD(S? ! L 2
WP O 3 AN [H WHERK | L PRHU 7KISDFNBBROWIRWQYV
VSDOR?(DDD\%?'E@%Q-DD ! H[DP SWOKEOHDIQR UXRSHRIUDPPH

G RF XPRXQWMOQ 8 R 6 W H A\VPLPYEH \Bl QW

_ LYW D ORW/ISH UKXB\GR DGUDRW YLVLRQ
RY]GX&tiPRB MVBR UQLFH (6| RWKIHHFWR®BD W LHRRQLNW HR QZIQN K
RNYDQOIOWMRKRE Rt VWREY PG &R v W U IQFDWMH BRRLD/O/ IR IQOARAIMP D M R U
(YURSR UQLFH (B6RREVDKX HQXR O O XOVQEBGCHMRIIQ HZ H F WR. QWK H
NDGRLWRWNDSRO\F\NOOLERIR B K L AN 6 KK RE_ARRMO KDW\RME G L X P APRRH G
XKRYRGANS YH YOMP RY]GX@ 6P WQFH|, EXVWRKBY& D

(6RQIURGRPAR MWK RSURK | WKLQ WKH IUDPHZRUN RI WKH (8 \
Q NWEUWYNIHPpLA"RWIGXEE6P UQLFHp E LBIQWD G RW\H DVQIGR RY H PHI) W

+ODYQ@QRYW BRRMUDJOH S AN QD

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXA&t =QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y |
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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(YURSVPKBDBSHD®W X (8RS U §
P\V OR YBFIKV tEGWH J SRHUY @RFH
JHQQHPLAWRGVHMHGODRHP UQL

'LHFWLYH (&R @ PE L B QWX D ML
OHMQMRUXBRSH BFWLYH (&H
WW R UVHRBLEP LXHFX UQLF DG

NRPLYVYS JHGQH VUSQD §RCHFUHHEWURWDUE@UW1BQM/
NWHURX® NRO LMK UQYPURSYVNpKHFWLYH (RQDWIHRQNVGHRQLQJIV
SDUOD PBQ &X (6D (6 IR BHUVDIMRR V SSKRHOOLBMIBORNSWH D Q
NWH W@ D § BB YS GRHI HUPIRWRGE DU O LDRIBRMO EHE WIRMH (8
. Q Q G X VWWPU VY @ RGWH JSURDOMHRG L R Q
RY RYYQDDXPtVVWIQRAG E YR UN & :
SRV X]RWY D ® QWM ROK]RS X &t YHQWIOQRR RWIHZ @8 &RPPLVWHLRQ
FHH Rl $XJXVWDPHQGGWHUDO
7DE ,PLVQt D LPURVRFKUDQX ]GUDYt GOH ]JiNRQD p 6 E Y SODW
D Y\KOi&aN\ p 6 E R ]SSVREX SRVX]RYiQt D Y\KRGQRFHQt ~UF
UR]JVDKX LQIRUPRYiQt YH HMQRVWL R ~URYQL JQHpPLAW Qt D S L VP
7DE , /ILPLW 9DORXMHWKH SURWHFWLRQ RI KHEFOWKRDFFRUGRBDOD W R WKFE
DV DPHQGHG DQG '"HFUHH 1R &ROO RQ WKH PHWKRG RI DV
Rl DPELHQW DLU SROOXWLRQ OHYHO RQ WKH H[WHQW RI LQIRUPL
RI DPELHQW DLU SROOXWLRQ DQG GXULQJ VPRJ VLWXDWLRQV
OH] SUR SRVXBRYIMVPHQW | +RGQRWD LPLV
=QHpPLA"XM 'RED SU$P URYiQf >—J @ /LPLW YDO
3ROOXW $YHUDJLQJ LQWH{ ‘RoomzHU *RUGESSHU >—J @
1$7 8$7 /9
KRGLQBRXU 2 2 PD[ [ ]D UR
PD[ [\HDU
62
KRGLQKRXUV PD[ [ 1D U PD[ []D UR PD[ []D UR
PD[ [ \HO PD[ [ \HDU PD[ [ \HDU
KRGLQEBRXU PD[ [ ]D PD[ []D UR PD[ []D U
12 PD[ [ \HI PD[ [ \HDU PD[ [\HDU
NDOHQGi GDORRGDU
o2 PD[LPiOQt GHQQt K NO
PD[ GDLO\ K UXQQL
EES}E%H 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
$V NDOHQGi GDORRGDU
&G NDOHQGi GDORRGDU
1L NDOHQGi GDORRGDU
EH%ﬁ%?é NDOHQGi GDORRGDU
PD[LPiOQt GHQQt K NO
2 2 2 [Y SU$P UX ]
PD[ GDLO\ K UXQQL Jio thou o
'"ORXKRGREp LPLNR@IFWAHHUP REMHFWLYHYV
~ . "ORXKRGRE®& LP
=QHpLE"XM 8BUPHQt 'RED SU$P URYIiQt
3ROOXW $SSOLFDWLRQ $YHUDJLQJ LQWHU ’RQiY?éPREN
) SUR RFKUDQX ]GU[l PD[LPiOQt GHQQt K NOR
IRU WKH SURWHFWLR{ PD[ GDLO\ K UXQQLQ

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

y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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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
0H] SUR SRVXBRYIMVPHQW | 1RGQRWD LPLV
=QHpLEA"XM "RED SUS$P URYiQt >—J@ /LPLW YDO
3ROOXW $YHUDJLQJ LQWH "ROQIMRZHU +RU@BISSHU >—J@
1$7 8 %7 /19

URN D JLPQt REGREt

eE \HDU DQG ZLQWHU SHU

12 NDOHQGi GDORRGDU
OH] SUR SRVXJRYIMMVPHQW | t\RGQRWD LPLV
=QHpPLA"XM 'RED SU$P URYiQt >—J @ /LPLW YDO
3ROOXW $YHUDJLQJ LQWH "ROQIMRZHU +RUGBISSHU >—J @
1$7 8 $7 /19

$27  Y\SRpWHQ ] K
Y REGREt NY WHQ=p

2 $27 FDOFXODWHG IU * * Dsﬁﬁ%JUH]PRU
EHWZHHQ 0D\ DQG

3R]Q$27 ]QDPHQi VRXpHW UR]GtO$ PH]L KRGLQRYRX NRQBSISEWD KR GQ RWRAE A Qp PI P
SHULRG XA&LWtP SRX]H KRGLQRY&FK KRGQRW ]P HQ&FK ND&Gé GHQ PH]L D 6(y

IRWHR 7 LV WKH VXP RI GLITHUHQFHVY EHWZHHQ WKH KRXUO\ FRSEFHQGCUWWH R@ & X HK H U JWPK D (
LQ WKH JLYHQ SHULRG E\ XVLQJ RQO\ KRXUO\ YDOXHV PHDVXUHG HYHU\ GD\ EHWZHHQ

'"ORXKRGREpP LPLANAR@IFWHHUP REMHFWLYHYV

=QHpPLA"XM BUpPHQt '"RED SU$P URYiQt /ORRQXJKVTIﬁEEeRLEPN
3ROOXW $SSOLFDWLRQ $YHUDJLQJ LQWHU L
SUR RFKUDQX HNR $27 Y\SRpWHQ | K K
) D YHJHWDFH Y REGREt NY WHQ=pH
IRU WKH SURWHFWLR| $27 FDOFXODWHG IUF
DQG YHIHWDWLH EHWZHHQ 0D\ DQG -

1D]iNOBRAD G PYWINRXSNRIPLS/ HSUD DIQ HIHRX B SHBQ U O L DIPGI®RX Q FL O
XFHOM@RX¥ HISH QY D RYWS S8R5 | 'LHFWLYHV (DQG (6ZKLNKW
E\OJS UDFR&WQ B G Q VGARED VB IRIR N XW KUXQRWMIHQ PHWKBOWBULILFDWLRQ
]OHS ANYPRNVG X§5 7THQWRQ D QWGR FDRWIDRG U L RRDW VHWDVWIEQH QW
FHSB®RINX ENORK Y NSH@ VLRNX | DLIXDOLWI
DV K U QnéeN WD 8'R G GtIKRI UDPLXARY i%QD VRIGY KIHT XIIPHRW KK R SHRRP
HPLMD SURJUDPSARYIM®@ YN X &R LV VWRES BOF R KHDVE B D FMKRLTUX D
]SUDFRYDUREGDO JORP HWP RH O O LAMRRWE KHH BK S X DD HIG L XPU P
MHGREOR G NSUIR® D Q FRYD@K M Qta WUDWSB R |RIUP KUY LIDIWX D @ @VK\H
HPLDNHO H S & Q8 IY NG X RtQ (8$S U JHBKSXKOWAIB@SBE@ KEFRQFHSWXDO

. GRFXZHD@BRBRYHGHFHPRHU DQG
VW HG RSFMUDPQRBK 0P335 V X P P D DIOMEREK W B WWLB W L FPQNO LR Q

=HYUROWNDPVO\FWLYI\URGIKILV O DIMHLGHOF WL RID PR\ K&H H FBKH S X BD@LG-

X S U D YKRVG RIR\FHDQR IYWWG XES =iNRQ W FS@® J U D P PRHUP RIY L QUTUX D GHOMD\E R

b 6ERRFKUDYJGX30DWQ UDWRGHVLIQR@WBNGBIJIJORPHUDWLRQ\
GiOHINRRFKUDPYQ GXRLPRLQ\PH $PR@RW KMKUL QWVIVWE DVARFXRRQW
]XMKQWDDJIJORPHURRGQRIMRO LMRDOQFHODMUNR G HFEDV HPLVVLRGQV

RY]G RRG UR B@BVAEH F L M\AKOM [P KUY LIIJX D OB W8 I XQBGIWOSHUDWLRQDO

b 6ER]S$ VRV X]FOWI\GRGQRRIJUDPREY
Y ~RYQ QAN WVKX IQRPRYIQ | 7K 8D W LRHID U R Q@ WIXP@I YW 'O XLIQW L R Q

YH HMRRVRNQHDP L AN MPRJIRY|é MK&HHBK SXE®&DVRI@ KKRSHORJ L
VLWXDEtEK D WERRQ &R B®R@ SRWHFIWLRQ

VO

o DPHQ GHIEL Q D WKHSL B B W H F$WFLVR Q
=yQDDJORP HIMBPH G H F&iS i @D N RG H
H

ILOARGWRKRHKLYHKRRQBYRBIIOR
]iNODGHG QRURNHRYD ABYW XaNRQ PHU D WIIRRIDFR/EL HDQWX D OHWD O XDWLRQ
y+00 £ ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXAat =QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y |

&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU BROOXWLRQ LQ WKH &]HFK 5HSXEOL
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7DE , 'RSRUXpHQp KRGQRW)\ :+2 SUR RFKUDQX OLGVNpPKR ]JGUDYt :+2
7DE , :$2U 4XDOLW\ *XLGHOLQHYV IRU WKH SURWHFWLRQ RI SXEOLF Kl
'RED SU$P UBYHQIDILQJ LQW 6P UQi KRGORWBHOLQH YDQ
a0 NDOHQGI GDORNGDU \HDU —JP
KRGLQKRXUV —JP
20 NDOHQGI GDORRNGDU \HDU —JP
KRGLQKRXUV —JP
Eﬂg%ﬁi\gg QHQt VWD QRRW WBFRPPHQG
1 NDOHQGI GDORRNGDU \HDU —JP
KRGLQRXU —JP
2 PD[LPiOQt GHQQt K NORX]D _yp
PD[ GDLO\ K UXQQLQJ D
EESWPSH QHQt VWD QRRW WBFRPPHQG
3E NDOHQGI GDORRNGDU \HDU —JP
&G —JP
$\P QHQt VWD QRRW WHFRPPHQG
1D QHQt VWD QRRW WBFRPPHQG
52 KRGLQKRXUV —JP
PLQXWPLQXWHYV —JP
o2 KRGLQRXU —JpP
KRGLERXUV —JP

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 ]DEUIQ Qt GDO&tKR QiU$SVWX NDGPLD Y JHP G OVNéFK S$GiFK
7KH UHFRPPHQGHG YDOXH IRU WKH SUHYHQWLRQ RI IXUWKHU LQFUHDVH RI FDGPLXP LQ

7DE 'RSRUXpHQp KRGQRW\ :+2 SUR RFKUDQX YHIJHWDFH :+2
7DE , :$2U 4XDOLW\ *XLGHOLQHV IRU WKH SURWHFWLRQ RI YHIJHWDW |
'"RED SU$P URYiQl 9HJHWDFH 'RSRUXpHQIi KRG
$YHUDJLQJ LQWH 9HIJHWDWLRQ FDW *XLGHOLQH YD
NDOHQGiI GDORRGDU —JP
12
KRGLQKRXUV —JP
URN D JLPQt REGH ]JHP G OVNp SORG b
\HDU DQG ZLQWHU DJULFXOWXUDO
62 URN D JLPQt REGH OHV\ D S tURGQt YH 3P
\HDU DQG ZLQWHU IRUHVWY DQG QDWX
NDOHQGI Qt URN FD OL&HMQtN\ OLF —JP

9HIJHWDFH
9HIHWDWLRQ FD

YyDVRYé& LQWHUY
7LPH SHULRG

$27 Y\SRPWHQ ] K
Y REGREt NY WH®2pHU

'RSRUXPpHQI KRG
*XLGHOLQH YD

]JHP G OVNp SORG

FDOFXODWHG IURP K DJULFXOWXUDO —J P
0D\ DQG -XO\
$27  Y\SRpWHQ ] K
5 Y REGREt GXEHQ= OHV\ P
$27 FDOFXODWHG IU IRUHVWYV
EHWZHBSQLO2FQ/®E H
$27  Y\SRpWHQ ] K
Y REGREt NY WHQ=] S tURG EOt]Np HNR b

$27 FDOFXODWHG IU
EHWZHHQ 0D\ DQG

VHPL QDWXUDO YH

y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF
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RR F K UPDYJ GXW&D QWL ®IRIP HKO B
P VWBRJ D KDV W&RU @RD JOR P W
YD .DUYLQi )Ué£I™ N @RYRE-LN
5RpHQINIH]H KRGNDIRK M DO G
YURFH SRGORADGDPMN®pJILV
YREOBR¥WURD\G ¥a(R X ODIGNXR Q

<

QH W DOLMY'8 H F L IQHHF®H R &ROO

KA-H G5VV HV \DRHEQW O XRW LR Q
P O W YRQR/QV KHH W RQ W
QIR UWLKIH E RIQN KOHH RHIDP E L B QW
RO OXQERRIY PB/ILWXDWLRQV

Ez\%bYdQGJJORPHLUMBURQm@HU

V W RAREHW KEHD VXL @ LW U LTUX D PLDAD\D
RRFKURY| G MR G QRPIFQHQR JHPHDQMILEJRWHQP‘DW@/RQ_\QHBJJOR
PH]HQHPNGMWVEXINUDARPYINQQP L WO\H U D V¢ WREDEYS LA TRB U D J WHEH W\
SURFKUDP®XDDY$ URFKUBGQRV\VWpREDR @ KHIJORPHBRWWRIDYD .DUYL
DYHJHW B RIS DEGMYy QQ H DPRO R P H UDIF)YLU € G H N :DtQV@AN]R Q B /]

S HNURBLENQQPQMER tSDOGM¥YQ | 7Kk [\\ D UERKRWH Q WDX D GHWD\O XDQV L R Q
QHERIORPHBDWORPS WNURPHHNUIW 5 X UV YWIRQUMT XLPUH @ W/ V&H H FoxH
QHMMWD QRPYHRRIORPSE W NURWH QL VO RWELIRUY D CSIRWWH F V@D R FEROUQ F H
SRYLQQ&EBWWILS R O X\B3J i VIO X AQOMZ L WHSHBIBR W H F5\W WRBY D O XLDDN. PRI
VNéP DGAPREHFQtIPGHFUDFRRDWHEH | L Q HQAK HIW FOH. FY IDVD DRNWIS I

P VtRI RONBOHQ A RNKIRWH U p#¥ H F RKR Q D QMK KSHE W H FRMHARRQV \V W H P V

GRASRHN U R B H Q@IKFRSWRD QR @ X D QYGH J H WKW LFRHH GKHHEDO L FYIDVA X H

4 o H[FHHGHBQHD JJORP HRIDWHIOR Q L W
QHBRORPBURFUDPS a RYIMBYWAX o 1y o war 1 G R ORID J J O R P HRJBAV L R

~ \ x , Q
4t3 LUSUDFRYWURUUDPHKS ARNYQO L ERH
RY]GXatH4AMPH WDNRYi RSD Ww&m%& PH@%,RFE'SHSL?SVWXQ
OLPEVIRRVDERGR G tYH Z L W/HKHHO H U@ RROMPBIXW K RR E O L

+R G QRRALW QUFKL VFK i JHMRS R U X H@%E%HYﬁ]SUD%PRHfng&%Q

P X \B\W SBAL W K P@ Q \R W\KHQFGIV 11D
RIDQL]D+FH NWHEJ\R’XUDW‘NODGOHQWMKLW&QP(LD\ME%[FHHGHG
DGHSLGHPLRORAUKBNDEE 10 ]iMP X s 10 \gHSHEDUDIRQR HOFK SURIUDP PHWRIP SR

RAKUQ  YHHPKR JADvt @ +2 GRSRUOXW | yH DLU TXAD(OD @/R S WHA PW RAHXUK X W
]DFKRYIWRYQHpPLA"XW VAHRK | G X aWHSRBWNRQIP VBYHVDMILHEDARRQDVSRME®!

GRNRQBGBILAAURYQHEURWHE

QHS 1] GRSDGD G UDIGIR N X P H QW HNi 3 G 0D MY FEY K R U B1ED O W K
ILFPpW\WRG QRIAKIHIY WEENDMtBIFKQL]DWRRED VRI@Q X P ERHUS L G H
VHGUD Y RORGIFEI$p L 8W ] QBGH EHURX R O RV WHKIFR E® H, QV K B WWRBR
YSRWRDN i [WE N D/MYFtF KQHNR® RP L ANHF ®XB&HD O¥2KWHFRP P HPO@GQ WD L
SURY H G LVGHDABEREOV VL K 1pi D QW R @Q\L @ R O O KRWDFHD VID VB! WY R Y H Q
= WRKB®RRBRK RE€ WR G QRR\L\V H%WQFX\“?E%@&DWW&HV%/%EH%W
OLPNMWP QR YHIE MO WADOSK R F H D/EHH TR

VP XMI¥50QRUQRRGORWP X Vit YD OXWHEPFRQF O XWIIRIDWKRSDFW YV

: e R @ H DIGBWWIKP E LBIGUR/O O X QIERR VD N H
EEYAHREFFQSRURYIQ L Q VIRF RW DM S HRAMH/F K D QIBBRQ R P L F
H

DV L B Q@GLWASKRHOUL /QER OLIDFON R U V

= 7 A18-E&E —rgapE &RQVHTXHSHR/OO X WROBRMY \HHEMV K H
' $”_E7_'<&:}(.y2§'<8 E&E 29="82a OHJLVEeDWHR QKEMXWKSHR F HVWD G L Q J
(- W R BIPWH H WMLKGHR J X L G HYMDLOPEK\B\M
~JHQHWVWDOSORUNIHG

=QHPLRW]GKIMHGQRtPNWRWSV
V SR O X §ERVOl YOO @V NPUKRWSta N
SUR MYEWLINY\WWH B R R U & HQXEPM H N
R EWQ BHRE M H N V8 RYUGEKDQ/R W H
VHP $AMN Up LRV R RXR G tIO[FS\R ] IOF W N

]RY]GKAY ®&HK DA KWRE R M t
=GDVRZ QWBEN PRKRX ]CKWRYDNV P tUp EM /R WS WHREP & M H K WL BAVK
L F R XEORED X WHIBH U \@ B B\

I X Q ISPV B t AYHEN RQXW ©\R\OMSU @ Q H [ S RIARRX E V WFDRQGPW B QUKHRGE L BILQUV
SRPREKRV S L WQWOERNR-OFBB/R V V'S H AL BIOIXKHV S L UD WIRREM
PQRAVWYt G$ND]$ R QHIDWLY QAK K 1+ b QK ROV @R DLERDL toF O X G

H
RY]GR&MHDHVSLDOP®DUGLR NOH UWDIPHS RFUKDDUQ LBV KWV SLUD W R U\
O UDIW WDH IN W HHp L &'OGCMPIXMD U W U DRVBEP SBEEXOPRQOOLAWHBRFHG

EY%%?%(1()$),(5&$§//837176$1'

K
PELHQ®R OO X\WPR@WK B FWRKNW
DU W LE@GSDWWH R X ® IX@UD @ WEKR O
X WDE@ D QL | H QMIFEHQBHER UV H

X E
P

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXA&t =QHPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y |
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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FLQRJHIQLAXR KO L Y XOQUWBRLIYY Q L W

VHN UWHRFBIMY /R 6XO

-DNE\ORLEPtQ QREEAHQHPL "GN
QHJDVBISYRE D HJHMDNFR YV \V VDG
]QLPKVFKR SMSWU\R VI/NXB X QRER
SR 4N R PROWDRMDVWAD\Y E \

DE

JOHPLA"XMtFtFK RY]G XAt

SHUIRU WERH HNNDAVBR VSLWDOL]C
WLHRIQYIEE(EID?W(HHLUDQQI-H:VDQR)RQW
HYLGW 0 OK Y HHU M W V
“QH?\KD W WHHV S L U\D\W RESNBAD W FE IBELL R
YDV FXO/MBHRPIRO O X\WBEFWYRIJHQLF
WIIHIEWAOX\M@NQFWLRQI\QK—Q}JGRFULQ
JO D QREIYI | HIRW \& BI & H O RIS® GEDAW K
6=0

$ W H QW IDREREYBIE LBIGW O O 00D @ W V
Y H U D HIGYHAHW H WODQIGE R @ \ \DWDEBRAD W
PD QRW K ABIF F X P X @OAMHR QWP RQW
F D X&/BIP DNARD W HD QEBONO G L Q J V

6WUXPpQi FKDUDNWHULVWLND S HKOHG KODYQtFK HPLVQtFK JGLU

=QHpL&a&"XMtFt OIWND D

=GUDYRWQt GRSDG\

(QYLURQPHQWIO

6XVSHQGRYDQp piVWLFH

3ULPiUQt piVWLFH MVRX HP
NDSDOQp QHER SHYQp piVV
biVWLFH Y]QLNDMt Y DWPR
D FKHPLFNéPL SURFHV\ |H
SUHNXUJRUS 602& D 1+3|VF}
(($ D

9 y5 MH QHMY W&tP DQWUR
Y\WiS Qt GRPIFQRVWt VLO
SROQt SUIFH VNOL]H RUE
HQHUJHWLND

D YEURED WHSOD

$HURVRORYp piVWLFH PDMt &LURNp
VUGHPQ FpYQt D UHVSLUDpPQt ~VWU
RPH]XMt REUDQQp PHFKDQLVP\ D X
Y\YROiYDMt ]iQ WOLYRX UHDNFL Y S
GDpQtPX VWUHVX D WtP L N WRR|TRW
HOHNWULFNRX DNWLYLWX VUGFH D
PH]L SURNi]DQp OLGVNp NDUFLQRJH

OpPLQHN JiYLVt QD YHOLNRVWL WYD
GREp ]YédHQt GHQQtFK NRQFN@ VSR
QD QiU$VWX FHONRYp QHPRFQRVWL
RQHPRFQ Qt VUGFMD JIY #pHYQt SRpWX §
OL]RYDQéFK SUR RQHPRFQ Qt GéFKI
NRMH QHFNp ~PUWQRVWL ]Y&&aHmR Vv
GEFKi @ ] HR pQD X DWR DI 6=0 E
'"ORXKRGRE ]Y&aHQp NRQFHQWUDFH
VQtadHQt SOLFQtFK IXQNFt ]Yé&aHQt (
Q Qt GEFKDFtKR ~VWURMt YéVN\W V
1iQ WX SU$SGXAHN D INUIFHQt GpON\
YRGX Y\d4t ~PUWQRVWL QD FKRURE
D QHPRFQé&FK RVRE D QD UHVSLUDD
UDNRYLQ\ SOLF 6=0 E

3UR S$VREHQt DHURVRORY éF KO D#PwW
1NAWCDEH SHQ SUKRYE NRGFHQUDRH

YiIVWLFH PDMt Y
]Yt DWD MDNR Q
RYOLY XMt URV
D HNRV\VWpPRY
PRKRX SRANRGL
QLW EXGRY\ D ]
VQt&HQt YLGLWH

D

% H QIS \UHQ

%HQP@S\UHQ NWHU& VH Y
S HYi&Q QDYi]liQ QD piVWL]F
PDUNHUHP JQHpPLAWS ©t RY]
'$YRGHP MH MHKR VWDELO
NRQVWDQWQt S tVS YHN NH
DNWLYLWS$¥FIYRBEFK QD pi
(& D
OH]L KODYQt |G DRIEHJEDA]K
SDW t Y\WiS Qt GRPIFQRVW
GRSUDYD QHGRNRQDOp VS

33+ S HGVWDYXMt VNXSLQX OiWHN |
PXWDJHQQt pL NDUFLQRJHQQt YODV
NULQQt GLVUXSWRU\ OiWN\ SRANR]
VHNUHFt D S$VREt LPXQR VXSUHVL
SUHQDWIOQt ${SWRKFHE V YEUD]Q

YiKRX &KRL HW DO D SUDYG SH
QtP RYOLYQ QtP NRJQLWLYQtKR Y&y
HW DO 6DPRWQé EHQ]R>D@S\U
SURNi]DQ& OLGVN& NDUFLQRJHQ ,$

3%+ PDMt VFKRS

ELRDNXPXODFH

S HFKi]JHW GR S

HW ]JFH %URRN
(($ D

2[LG\ GXViENX

-DNR R[LG\ GXVtMIXRX2R]QD
R[LG GXVQDWeé 12 D R[LG
9tFH QH& DQWURSRJHEQ
S HGVWDYXMt HPLVH 12 +(
SRIJHQQtP JGURWK® M2 VLO
GRSUDYD D PRELOQt JGUR
D OHVQLFWYt YH HMQi HQH
WHSOD VSDORYDFt SURFH
YHEQLFWYt FKHPLFNp SUR
SURFHV\

= KOHGLVND YOLYX QD OLGVNp ]GUT
IRUPX SRYD&RYDW 12 12SRVWLKXM
GHY&tP GEFKDF+DY\WPP HIHNWHP N
S$VREHQt Y\WRN&FK N RN HIJ WENF tU
GEéFKDFtFK FHVW D ] WRKR Y\SO&YD
6DPHW HW DO (MRIERMH SOLH
D]Y\&XMH X G Wt UL]LNR UHVSLUDpPQ
VQt&HQp REUDQ\VFKRSQRVWL D$BHH
HW DO 3$VREHMSRMRYIQR WD
FHONRYp NDUGLRYDVNXOiUQt D UH
DO 6DPROL HW DO DOH M
GDO&tFK VRXpDVQ S$VREtFtFK OiW
42 XKORYRGtN$ R]JRQX D GDO

12 S LVStYDMt
NDFL D HXWUR,
D YRGVRNp NRQ
WUDFHPRXRX SR
ANRGLW URNMACK
SUHNXU]JRU\ S t]
RIRQX D piVWLF
D %URRNHYV

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

y+00 =

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

,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 9]Q
QHpPQtKR ]i HQt VRXVWDYRX U
12 92& D N\WOINHP D(($2]RQ
P$&H EEW WUDQVSRUWRYiQ Q
NXPXORYDW VH D GRViKQRXW
NRQFHQWUDFt GDOHNR RG Pt
%URRNHV HW DO

+ODYQt ~pLQHN R]JRQX QD OLGVN
Yé 'UidGt RpQt QR/MPLWNOL]QLFH
.UIWNRGREpP VWXGLH XND]XMRR&
KRX PtW QHS t]QLYp ~pLQN\ QD |
N MHMLFK ]1iQ WX D UHVSLUDpQtH

D 1 Y\84tFK NRQFHQWUDFtFK
GeFKDFtFK FHVW N MHMLFK ]~&H
=Y&3dHQ FLWOLYp Y$pL RIRQX M
REVWUXNpPQtPL RQHPRFQ QtP\a &t
NRQFHQWUDFH RJRQX 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]GBOtP |GURMS$P H
SDW t Y\WiS Qt GRPiIFQRVWt
GLVWULEXFH D VNODGRYi@

%HQ]HQ SDW t PH]L NDUFLQRJHQ
$5& 3L Y\WRNEFK 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&UR
8HOH]D D RFHOL

3 L GORXKRGREp H[SR]JLFL OLGV
VH SURMHYXMt ~pLQN\ QD ELRV\
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
QRJHQLW\ SUR pORY ND MH ROR
% + PRAQp NDUFLQRJHQQt ~pLQ

20RYR VH P$aH K
Y W OHFK RUJDQ
DNXPXODFH MDN
D P$aH S HFKi]HW
WUDYQtKR HW ]F
HW DO ((B

.DGPLXP

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

E OH]L KODYQt JGURMH Y
HQHUJHWLND D YEURED WHS(
OL VSDORYDFt SURFHV\ Y SU
AHOH]R D RFHO FKHPLFNp S
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
JHWLND D YEURED WHSOD Of
QRVWt SHYQi SDOLYD D VSD
Y SU$SP\VOX D VWDYHEQLFWY

9I\VRNp NRQFHQWUDFH JS$VREXM
VA\VWpPX 6=0 D .ULWLFNEéP -4
GORXKRGREpKR YGHFKRYiQt DUV
(& E :+2

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

1LNO

1LNO VH Y\WVN\WXMH Y piVWLHA
NéeFK VORXpPHQLQIFK NWHUp
SUR OLGVNp ]GUDY tOHHNRWDY
JGURMH Y y5 SDW t YH HMQi H
WHSOD VSDORYDFt SURFHV\
QLFWYt FKHPLFNH SRR ONRF
D RVWDWQt D YEURED &HOH]
]ODPQé P$&H EEW Y RNROt J
P\WORYpKR JSUDFRYiQt SRYU

1LNO P$&H RYOLYQLW G&FKDFt V
VFKRSQRVW pQ@RY NB($ D
6ORXPHQLQ\ QLNOX MVRX NODVL
OLGVNE& NDUFLQRJHQ NRYRYé Q
PR4Qé& NDUFLQRJHQ ,$5&

1LNO P$a&H JQHpL
D YRGX

2[LG VL LpLWeé

2[LG VL LpLW& BPLWRYiQ GR
VSDORYiQt SDOLY V (RHE]V. DKKGHIP
JGURMHY625 SDW t YH HMQi H
D YBURED WHSOD D Y\WiS Qt

62 Pi GUiIAGLYp ~pLQN\ QD RpL D
NAVRNp NRQFHQWRBERKX §3$VRELW
SRWtadH =iQ W GéFKDFtFK FHVW
pRYiQt KOHQX ]J]KRU&AHQt DVWPD
WLG\ D JY\@XMH QiFK\OQRVW N L
/ILGp WUStFt DVWPDWHP D FKURC(
SOLF MVRX N SS$WRE&HWt BRWOLYt
i+2

62 S LVStYi N DF
SUR VW HGtLEStY
YIQLNX VHNXQGI|
SHQGRYDQé&FK pi
X NWHUE&FK MH S
QHJIJDWLYQt GRSD
]GUDM B D

2[LG XKHOQDWEé

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

9 y5 MH QHMY WatP JGURMHP
GRPiIFQRVWt VLOQLpQt GRSU
FHV\ Y SU$P\VOX D VWDYHEQ
D YEURED 4aHOH]D D RFHOL

&2 VH YidH QD NUHYQt EDUYLYR
N\VOtN D GRFKiJt WDN NH VQtaH(
QRV N\WOtNX 3UYQtPL VXEMHNW,
MVRX EROHWBRWKQORUAHQt NRRU
Qt SRIRUQRVWL 1HMYtFH FLWOL
OLGp V NDUGLRYDVNXOiUQtP RD
7R[LFNp ~pLQN\ &2 VH SURMHYt Q
D WNiQtFK V Y\WVRNRX VSRW HER
JHN VUGFH D NRVWHUQt VYDOV
SUR Y\YtMHMtFt VH SORG :+2

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

y+00 £ ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXAat
&+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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7DE %ULHI

FKDUDFWHULVWLFV RYHUYLHZ RI

DLU SROOXWDQWVt

PDMRU HPLVVLRQ VRX!

3ROOXWDQW DQG LW

+HDOWK HUHFWV

(QYLURQPHQWD

6XVSHQGHG SDUWLFOHYV

3ULPDU\ SDUWLFOHV DUH
OLTXLG RU VROLG SDUWLH
SDUWLFOHV DUH IRUPHG L
GXULQJ SK\VLFDO RU FKHH
IURP WKHLU JDVHRXV 9@H
92& DQG 13|VFKO ((
7KH ODUJHVW DQWKURSRJ
&]HFK SHSXEOLF DUH UHV]
FRPEXVWLRQ URDG WUDQ
DJULFXOWXUDO RSHUDWLG
DJULFXOWXUDO SURGXFW
DQG KHDW SURGXFWLRQ

$HURVRO SDUWLFOHY FDXVH D EURI
FDUGLRYDVFXODU DQG UHVSLUDWR
UHVSLUDWRU\ WUDFW LPSDLU GHIH
LQIHFWLRQV LQGXFH DQ LQADPPDW
WLVVXH FRQWULEXWH WR R[LGDWL
SURJUHVVLRQ RI DWKHURVFOHURVL
DFWLYLW\ Rl WKH KHDUW VLQFH
SURYHQ KXPDQ FDUFLQRJHQV ,$5&
7KH HOHFWV GHSHQG RQ WKH VLI]H
Rl SDUWLFOHV 6KRUW WHUP LRI
WLRQV FRQWULEXWH WR LQFUHDVL
FDXVHG PDLQO\ E\ FDUGLRYDVFXOD
Rl WKH QXPEHU RI SHUVRQV KRVSLYV
WUDFW GLVHDVHV LQFUHDVLQJ LQI
WKH IUHTXHQF\ RI FRXJKLQJ DQG E
LQ DVWKPDWLFV 6=0 E

/RQJ WHUP LQFUHDVHG FRQFHQWUD
SXOPRQDU\ IXQFWLRQ LQFUHDVHG
WUDFW GLVHDVHV DQG LQFUHDVHG
EURQFKLWLY VI\PSWRPV DQG GHFUH
GXH WR LQFUHDVHG PRUWDOLW\ RI
FDUGLRYDVFXODU DQG UHVSLUDWR
FDQFHU 6=0 E

1R VDIH WKUHVKROG FRQFHQWUDW L
DVFHUWDLQHG IRU WKH HOGHFWV RI

6XVSHQGHG SDU
ERWK DQLPDOV I
DGHFW SODQW J
HFRV\VWHP SURH
PD\ GDPDJH DQG
EXLOGLQJV RU G
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¥
ERXQG WR SDUWLFOHV (&
VRXUFHV RI EHQ]R>D@S\U
5HSXEOLF DUH UHVLGHQW
URDG WUDQVSRUW LPSHU

3%+ DUH D JURXS RI VXEVWDQFHV RI
PXWDJHQLF RU FDUFLQRJHQLF SURS
GLVUXSWRUV VXEVWDQFHYV GDPDJL
VHFUHWRU\ JODQGV RU DUH LPPXQ
IRHWDO JURZWK 3UHQ®PWIDVOUHGS R W)
PDUNHGO\ ORZHU ELUWK ZHLJKW &
SUREDEO\ DOVR DGYHUVHO\ DUHFW
RI' \RXQJ FKLOGUHQ (GZDUGV HW D
LWVHOI LV FODVVL¢{¢HG DV D SURYH(
,$5&

3$+ FDQ ELRDFF
DQG HQWHU WKH
%URRNHV HW D

D

ILWURJHQ R[LGHYV

7KH WHUP pQLWURZP HOQHRHU
QLWULF R[LGH 12 DQG QU
12 ORUH WKDQ RI DQV
HPLVVLRQNDRUHLPHSUHVHQ
HPLVVLRQV 7KH PDMRU D
VRXUFHV RQIWKH &]HFK 5H
URDG WUDQVSRUW RGO UR
PDFKLQHU\ LQ DJULFXOWX
IRUHVSMXEOLF HOHFWULFLY
SURGXFWLRQ VWDWLRQD
PDQXIDFWXULQJ LQGXVWU
FKHPLFDOV DQG RWKHU S

$V FRQFHUQV WKH LPSDFW RQ KXPD
VLIQL,FDQW QLWURJHQ R[LG H2LAD @]
DUHFW PDLQO\ WKH UHVSLUDWRU\ W
WHUP H[SRVXUH WR KLJK FRIQFHQMU
UHDFWLYHQHVV RI WKH UHVSLUDWR
HQHG VI\PSWRPV LQ SHRSOH ZLWK D
(ISRVXUH WRSIPLUV OXQJ IXQFYV
LQFUHDVHY WKH ULVN RI UHVSLUDW
WR UHGXFHG LPPXQLW\ WRDLQIHR®W ||
,W LV DOVR PHQWLRQHG LQ FR
PRUWDOLW\ FDXVHG E\ FDUGLRYDVH
WLRQV 6WLHE HW DO 6DPROL
VHSDUDWH WKH HWHRPWW KRIVEH2 RI RW
QHRXVO\ DFWLQJ VXEVWDQFHV PDL
K\GURFDUERQV R]JRQH DPRQJ RWK}

12 FRQWULEXWH
FDWLRQ DQG HX
RI VRLO DQGLZR
12 FRQFHQWUDW
OHDG WR GDPDJ
12 DFW DV SUHF
JURXQG OHYHO H
SDUWLFXODWH P

D %URRNHV H

*URXQG OHYHO R]RQH

2]RQH 2LV D VHFRQGDU\ S
ZLWKRXW LWV RZQ HPLVV]
IRUPHG DV D SDUW RI SKR
W LV IRUPHG XQGHU WKH
UDGLDWLRQ GXULQJ D VHU
PDLQO\ EHWZHRQ DRG R[\J
(($ D 2]RQH FDQ EH W
RYHU ORQJ GLVWDQFHV D
UHDFK KLJK FRQFHQWUDW
SODFH RI RULJLQ %URRNH

7KH PDLQ HUHFW RI RJIRQH RQ WKH
LUULWDWLYH ,W LUULWDWHY WKH §
PHPEUDQHY DQG EURQFKL

6KRUW WHUP VWXGLHRK B W H
DGYHUVH HOHFWYV RQ SXOPRQDU\ IX
LQADPPDWLRQ DQG UHVSLUDWRU\ S
+LIJKHU FRQFHQWUDWLRQV FDXVH L
RI WKH UHVSLUDWRU\ WUDFW DQG H
WR R]JRQH DUH SHRSOH ZLWK FKURQ
WKH OXQJV DQG DVWKPD SDWLHQW
R]JIRQH DUH SXUSRUWHGO\ DVVRFLD
GXULQJ WKH GD\ :+2

*URXQG OHYHO H
GDPDJHV YHJHW
LPSDLUV SODQW
GHFUHDVHV FUR
LW FDQ GDPDJH
HFRV\VWHPV DQ
ELRGLYHUVLWD

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

y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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SROOXWDQW DQG LWV

+HDOWK HUHFWV

(QYLURQPHQWI

%HQ]HQH

%HQJHQH LV SUHVHQW LQ

PDLQO\ GXH WR DQWKURSR
7KH ODUJHVW VRXUFH RI EH
LV UHSUHVHQWHG E\ LQFRP
RI IXHOV XVHG E\ YHKLFOH
DUH GRPHVWLF KHDWLQJ R

%HQJHQH UDQNY DPRQJ KXPDQ FDU
$W KLIK FRQFHQWUDWLRQV LW FD
JHQRWR[LF DQG LPPXQRWR[LF HUH

%HQJHQH FDQ
ELRDFFXPXODW
GDPDJH OHDYHV
DJULFXOWXUDO
SODQWYV (%

KDQGOLQJ GLVWULEXWLRQ
(s D
/IHDG /IRQJ WHUP H[SRVXUH LV KDUPIXO /HDG FDQ DFFXH

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

RI KDHP WKH QHUYRXV V\VWHP DQ
KXPDQV ([SRVXUH WR OHDG SRVHV
IRHWL LW PD\ QHJDWLYHO\ LQAXH
FRQVHTXH@W®DO GHYHORSPHQW
(($ D $V FRQFHUQV LWV FDUFLQH
FODVVLLHG ZLWKLQ JURXS % + SR
KXPDQV ,$5&

WKH ERGLHV RI

ELRDFFXPXODW

DV ¢VK DQG FDQ

IRRG FKDLQ %U
((s D

&DGPLXP

&DGPLXP LV ERXQG PDLQO\
ZLWK DHURG\QDPLF GLDPH
(& E 7KH PDLQ VRXUFH
5HSXEOLF DUH SXEOLF HOH
SURGXFWLRQ LURQ DQG VYV
VWDWLRQDU\ FRPEXVWLRQ
LQGXVWULHY DQG FRQVWU )
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 E
PXODWH ((B

$SUVHQLF

$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 FRQVLGHUH(
IROORZLQJ WKH ORQJ WHUP LQKDO

$UVHQLF FDQ EL
PXODWH LW UH
JURZWK DQG FU
IURP VRLOV FRQ
DUVHQLF (@

1LFNHO

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

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

1ILFNHO PD\ FDX
SROOXWLRQ RI
ZDWHU

6XOSKXU GLR[LGH

6XOSKXU GLR[LEHHPE2NWWHG
DWPRVSKHUH GXULQJ WKH
VXOSKRQWDLQLQJ IXHOV 7
LQ WKH &]HFK 5HSXEOLF DU
DQG KHDW SURGXFWLRQ D
FRPEXVWLRQ

62 FDXVHV LUULWDWLRQ RI WKH H
+LJK 6BERQFHQWUDWLRQV FDQ OHD
SUREOHPV ,QADPPDWLRQ RI WKH U
FRXJKLQJ PXFXV VHFUHWLRQ DJJ
FKURQLF EURQFKLWLY DQG PDNHV
LQIHFWLRQV Rl WKH UHVSLUDWRU\
DVWKPD DQG FKURQLF OXQJ GLVHD
WRZDUGW[BRVXUH (& +2

62 FRQWULEXWH
FOURQ R \WH HQYIURQP HQM
VDR R \WH
IRUPDWLRQ RI
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(
URDG WUDQVSRUW VWHHO
FRPEXVWLRQ LQ PDQXIDFW
FRQVWUXFWLRQ LURQ DQG
VWHHO SURGXFWLRQ

&2 ELQGYVY WR KDHPRJORELQ PRUH
WKXV UHGXFHV WKH R[\JHQ FDUU\L
cUVW VXEMHFWLYH VI\PSWRPV RI S
IROORZHG E\ LPSDLUHG FRRUGLQD
DZDUHQHVYV 7KRVH VXUHULQJ IURP
DUH WKH PRVW VHQVLWLYH WRZDU
D R[LF HOUHFWV RI &2 EHFRPH H
DQG WLVVXHV ZLWK KLJK R[\JHQ FH
EUDLQ WKH KHDUW DQG VNHOHWD
GDQJHURXV WR GHYHORSLQJ IRHW

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

%URRNHV HW D

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

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y |
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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$LU BROOXWLRQ LQ WKH &]HFK 5HSXEOL
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MH G QR @ h®U B M H R GBOKRGR Gt P O Z XXWD P E L IDCRACVRIKEINQ F ONREH

VRSHpPQQ QERMNSURGXQRAHLA"XM WUWROOXMRWBEQQWV

. ISR J H/@RIFRIVHD UH V YXRAWX P D Q
O i WLHRW W DISREEP W U R S R J6 QRIMFELG £\ | () P IDUS R O O X WKIOREH U WWRR R G

OLGYNW LMLIW\i UIQtHPpLA" RRYQE a RIS RURGHHP L V RIBRQ@ O X\ WERW V
VRIR]XPYWXRSIpLa" XMVFEHRKY ] G X a¢ 1 wePw K N REKWY K L @ HF R Q& \

S tPRAJGURIMWV I VAN X Q I H QI & "X ¥ vl DIy RVWPDNBUH V ORBW\VLFDO FKHPL]
OiWWN QL MDMEERY O HELHNO Q FKH|P yFDIE WK Q/QRIHW P R USRHROQHFR QG D U\
UHDNMBIWPRV R]RYHNXQBHIRVRBOPRYNHWF

Y Wal2QDSR G

. &+0,HYD O X\DKIHH YRHIDLERO O XWGRQ
y+00 KRGQRWt ~URYH JQHpPLA"BXWXKRRFEMEEQ RRBW WYY YRQP HRW
Y HQ@a3SURULPIQGtL & 'OI MINEXW/URBULPHORO O OQRIOHHMWK RXVHKED VL F
SRIHQIXRIEMNOHQISOREWN OD G QEMR F X PIHRQIWKN. YD O XAORNINRWYKNH P L V
SRGNOR®HWP L\L@tY H OQNWKHIWRIP E[L VLR QY HQ WKW IFHRWP E GRIHFRVROOHFW LR
QXB HPREGDWMBD]RYBQ&VYR]R|Y BV P WAD R UBAMWM IR-E H U IRVIVAREKMIX/L W K
]G U RIMBG H O RVESHRIPGAIRW O i & HIQUER R GHIDO F X CROG\OLWRIR R LIBWM RS H U D
YR RYDAD] GRS GHER] N RYDEERKY Ul P FL\DAVANF WRRNRKHRLWGHWHUPQXAE Q VRH [W

A - D A WD WV WWSEEB OR BB HBGEWLRHH F K
N & FakH W SHIQRY | G SQ BIBKH Y G.OP é V O
O (H P L\LQ@LY H QMWISUAH ] H Q W B R (G EC%S/WDWLZ\VI\MHFH&BVXOI-V\PD_Q’WIQR(@QWR
R

D
\

ULHN SUHQWHG LQ WKH IRUP RI HP
HPLV@LRXYQHFN W RD-RAP RO H Q tLQHFV\mm%mJUEWBQ\AVDmFDWL QV

(PLMHWRMbPLAE"XAMFG KA t (PLVVIRRDQYROOXWDQWYV

(PLV@DWDBIHELMWIUDY WD FLRQ i ¢iuP v \GLIR\QD BEBIVHWRWHBR OO X W LR Q
]GURM@S==2VORIXI§UFKLDrSDJFI—L]HW@E\MVD@@RKH%(==2VHUMOLQJ
~@ R WIHRQ WK D PRAA@AK JARVK | DQSHV H Q VWRIG/DIRRIW D W DR@&R BL O H
JQHPLA"RYIGESRGIOHNRBRFKUD G RO O X RKHN® S X UV XMRQYW L ROVK H
RY]GXMMRXp|{QWRUPDY QLWRIFD O LSM\BBR W HFW L BQ BWW H 4%0J0, QWR U
RY]GX®t.2 SURYR]RWBQPKFGURMHDWERQVH R, &,6.2 REVHEWRHG,
JQHpPpLA"RYiGNVEY R XX O HG LYPWORE XIR PW KYH. H Z SR IMCKAH D @ P R IGRIQJ
VOHGRHYHDRYR]G OHIGA URMHGRY B DLU SROWRQ \RXURHY DUH GYIGHS LOR
MH G Q PYWCULRMH G RYIRPD BG&Y R N X P RQRUHG \RXUAHY DG FRIAYHD

SOD’WIRXYLVHR\Q/DLNIDWHJRUE%&WWVLQJ&%ZZA;M}S&H
GUBREDHD RK}iINRARF K UDY) G X & DELHRYID
]QRb@H?@t?W}DE q J :}HVQNN:l-DWHJRLR_IVIWHM(QJVX/\DQW

’ $QQHE RW KHURW H BWIRE

3URH]LQIi URKAOI a4 R R XKtU GI@&VIQ t F K
“GDMIBR X &t WQRH N W R O R QL R MR W HU QU &/R BRWDCPP BIB L V & DRVGD
GDQ@DVLIBENBAS R UMRIRHIQ F OB RQ_VFARDO FOMMILMRQ R \VRXUAY
S HSRUSAGHING +0D VOIX SIU R g Q0L H o RamBNaR L Lo:
WYRSDORGDRMHWRSUDYS W ® QV R

FK QR O RIGLUFREWH/ S D O RW]®HU R F i1\ = R KRS F O WELIRQ IS R U W

; F K Q R\DRR X V\WH. B )H G
HPLVH5 ]G URASIR X & LRFS R X3 Ws & H RLVVILRR VVRKKXVLQROYHQW V
1)5 ' JHP G CPLIQMRIMILRR K&

_ _ % 1)5' DJULFXOWWUROWFICHAVGLQJ
VSRGIi VNEBPR)S % DODNOMRI®SD GO LY HMMRPEI) S % D QZD VRADHQ DJHP HQW
1)5 2KODaRMY®XMHQUKODYQtHK5 1RRQBPLVVVRRDIEROOXMMDQW YV
]QHpLA" XMVWERMADNP LY H/ VBOF | LHSRUBWI® WRLVVRRBRQ VD Q&0
D30 W ANNRMW$23 K H DPYH WID@¥ 3

OHWRGLN\ D YEVOHGN\ HPLVQtFK LQYHQWXU 7KH PHWKRGRORJ\ DQG UHVXOWYV RI HPLVVLRQ LQYHCQC
KWWS SRUWDO FKPL F] ILOHV SRUWDO GRFY XRKMRVEBH] SRPULW Q DEEIOPLQ FH BIGO-HKWSFRWWDO GRFV XRFR RI
(PLVH YH VWUXNW X HLS)DWZZZ (PLVVLRQV LQ WKH 1)5 WVWLBXPWXUH Zz2z2Z

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ 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]SRX4W GHO Y GRPi| 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| SURFHVVHV GRPHVWLF| 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

HF
SURYRJRYDWHO RKOD&XMH SRX]
o\

H VSRW HE\ SDOLY D YEWRp EHQJtQX
GDWD SURYLGHU UHSRUWYV RQO\ W RN FRIQHK BIRIVRMMVEIRIERQV DQ G
(PLWHHG Q W8GR Y b RN (PLVVURRIFQ G LY LIERX@LOMARRXHIEH V
LF

-HGQRWUBNOHGRNQRMMPHQ
YS tOB]H]INRQRIRFKUR®]G X34t
YR]RY DWHIBHRRVWRRKGIOHRR G VWD Y £ B WH BWIMPQR Q IVERG L Y LIKDMXD\Q W
StVPHGR Y LYQ@WR Y R YQ (G RMFIlO &
DSURP Q©GBPKRMWWD F L R|GiURRMB L
V XM tFG HEBEWH & B R VPR3 G D NRYPKW X
DYéVWX]SWRK RAWR'MHMV BRY L

N D & G R URRKpADD 4-REYMWRIX K USURDY

UWLFOHRH
D

HYLGHEBRSIURVW H G@W AWLYRMD QRIKIR

YiFFK\EQ€GRMS$

(PLVBHpLA" XOMWMMWNEBUR Y R]RY
PDMRY L QMR YVWAMIBN KRR W PIHE)

W KHHBK S XE O
YDQp
7KW RKWOLVIWBQQHR

ibj(zzz D Q®(=

W KRS H U IRWVRKUNGR B U V/
REOLMWRBRSHUDMAGBFRQVWDQW
l_a/:%\GDULGEWQWDWVRQmmHVFULELQJ
IR K QLGR '8 H U CD/OIR G B RV@Q S X W V

RlorXWIRWW K HAMRKIWVT KHDKD O VR
IREOLJHG WR DRWOXDRQORUPDWLRQ RQ
UFRB/ 63(
VWpBRQRKODARBBRNIFKQRYN ,QWHJIVD/WRHRO I LGISGROMEMUIIDWLRQV
OGDMIB32MVBXOHHEtUWSEDWDE
5(==2 D5(==2 6E GDWXSO\
SURBEXRE G RE) H GIRDR QF Hi | Q B
a4H G B DMMR IS LV S MIBRI i WG XP
DYGD O ®t NKFNFHUR Y i 6! RDWIR

WURXIK  WH

$323,6323DWBWKHARO O H BWKHG
=2 GDW D RIRH/HEIW LR Q
01 GDVRW ISH Y L RKIMUD 8 BYA B D Q XD U\
R KIHQFGD DKS H S R G\ /D Y D L ®BVE O H

EEH J L QRELSIUIL@ER RWQSRFHVRLQJ
- A W KVHX E P LW B/RIBW WO Sl 6 DLFQW KR O
FRYSRGDROFKBREOQEINRISUD OR Z LR Q WKX'S S O H PEH QTG MRV
FRHEWRHRERQ HB BW D

WRAPQWH U QSR BYQ QI TUX D CPLRV \
G H O GIR@IO X WID\QM RRMH U DNE R W

OHFKDQLVPXV NRQWURO\ 63(

KWW S

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 £ ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXAat

&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP

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

R IW K$L U
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QIURGRKIO® APPYRQHORY D@ YWA X 4R E O W@ IGW H D BRE®IF XIOW WHA GV VLR Q
GRSRptWikPQMIIDXW DED] N O RK Oi GD W DE@/NEHD \RIW S R LD/F WAESYDLIMQ G
AH Q ®MKWV L YLG\DM $ K V QD Niy(RU Y Q tHPLVVDR@ PUW V LIRROMRWWDWLRQD U
| DNWSRLARW D F L R § DO D AMMWHE R]  F R P E X W\R KRG L IHIQWV LDCARRLGWIR

OLASQG®UHXWRSHDRWEHSH QN RE i;(mﬁ@GXUQDQ“KHLRFXMKWWKH

! Q V X P 5W/IKBRW L/ WR (R W K H U
DN W L Y-LG\DQWRS R WS D BB YRV W D Wi KIP LV VID R\G RS HROGS WAHh SRH

JGURMI MPLVDNWRWSXHFKQROW HFK Q ROFRFIHN DOGIEP R YRR G X F W
NpKRURFEVXBPQRAWWYRBQDS S| D QRHDRWAG X HRLNVVLRQV

VREXQLARMIDQYt

7KBO0O DQX0 HPLVVLMCHWHUPQQHG
SURWDQRFPHYIIt D30 MVEBRXAatYiQVED \RIVISHFUIH Q VD RXRWK/H Y B
SURFHQWQt SRGtO\ GDQp |UDNFHD 8 WVRYRREM B B RGHEFLKY W PR &/NR XY
VIAKXKREKpLA" XMWREK - H PAURNY IMMG ZIW HIXSPHWIRU HSHQ) 630
Y\EDYBQ]HQtPQLARYRQA/ iYL tHPLVVLRQV WKH DPRXQWV RI WKH
SR QLD NOHD R G O X p RY DEQRMR K/HH S D UDWLRRIVG KHEVX LS BPRQ W

VRXUFHY Z WRXW \FEDLDRY  \KH
1D {]HEMSDORY® Y ERAE GO Xb RIVBIXNG B\ oy i i1 G L VI DDHR @ W H U P L Q H G

SRGIODNWD Q B R BRUXIXO KRDWDWErRIOJ WR WKH NLQG REIHINK HW K HR L

QtFYGURWHE R]KRGPSMVIEQLRX/ | PHDRWVRUPDRBROQGHFLWMHLFRY i
+QLOLFRY]|

(PLWHR PDGWOHGRY DR NS (PLVVLRQV IURP FROOHFWLYHO\ PF

LQ WKH &]HFK 5HSXEOLF
+URPDG@MH G RE D RIMHG RYWSDH p2
]IDKUGPMYBRNiIiOQWRSGRIP i F QR \WRIO OH PW Q¥HHBERKHM F & HLGS (= =2
I XJLWHRLQAH]HV WD YJEPR tG (p\LiQp L Q F G-XFAW VIIBRPQ R FKIRXX V HKKHRIDVBL Q J
QRVMRLWVHRQLDRKRXRVSRGI VN)%%“E“EQ%%LUVVLR%R’RQV\\/’VVUL%(Q%@\’/LRQ
L D e | v Y W E MBS S O F BVPLRIGN DO

SR X WD BIOY H) DO &1 XK H O Garxsgy W0 Y QRIWW L 02 &/ HEILY v LERR)/
DVNOIRGSID G X HPLVMBRERE DQMOBD QGILOOV

6Y&MLPNRXSGRP i F QRWRRLMHU R . | \WuaiH F H SRULRIOV HEHRIDVELFAL V L R O V
PDGQOHGR\ﬂGQBﬂM@RbtWY\éiPQUDGFhPFR(;HOHPWQuLﬁmB(mmwFDOFXOD(\?VHc
VY\XaLWEPWGEHGR YDIQ &RAY D W L Ve BBRPS D AIQ IHVERQD W LVRQIWBLY®V L F V
DS tSDEAPLURPQR\|SUDYVE® L DIOL Q WHID KIODQDHM Q H FIRQ@\H FW H G
VY @YRBHR O X &QEIFWN L X\ DFNEBHOZ L WIKLQ G @V KIH O H WDAQDW L Q\B L KH ©
UR]RIE/ RKIR RM]LURP @tYPQRA&VWYRQWUDWWWL RRDQU WK RXR WV
HPL‘]/tORNiO@\tWRSG;RPiFQRV\AMOEDW IURP - GFDO KRAMKRG KDWY DUH

S H G H YRR D U D MAR BVGHS R @ W H HSHGWH © RW B DU RAVMKEHID WL Q J

. ZRQ E W [ HW VLHIGKIHP L V P RRSGID
YHPLVO@RGCHAMIG SIRIDNGHRQRYV PERGHHH GR\KDS,D QRKDQJIHV
NDS,, DQDP QiPKNODGIDORYDFt

_ KFHRPSRVRWRREXVWERQLZ WH HV
t]HQO D BRIG NDRE SRHRUWVO RN Oy v X @ WWKE&IH Q VRXIB H U V K@ X VIHYG
QtKR\WIiSGRPIiF QR WGV WEXXOMIGINS DUW B H MWW IR IEDVR®DOFXODWLR
6PptWOQBYWERPS/'% 2GKNGRW | HRE\HFPIWRY ILRP GFDO KRR
SDOLGRPIFQRYWHGREt+ E\Q (VWLPRWHKERQV X P E@VKRIQ+

SURYISRIBQHVRBURNX ODFKiQHNHULZAHASHIRUAHGERUWIR KH
ODFKDUWDSUREGREt+ SRGO HWKRGRIRKH\IEDIHKDUWD(PQ(GRU

PHWRIGIRNX ODFKiOBRKDUW KH + SHUKRG®KH PHWKRGRORJ\

ODFKIiOBRKDUW
+URPDEBQRXHGRYDAPDRPHRELOQ
JGURMBEEE2 NW HIKU QRN VHY L Il:D'§VDBPPREL\(I.)F!-B'(PEIJDIHJDO\PFIRQI.H\/{BRU

QL paH 0 ] g R B R STV L0 L IR o oy
QtAMWDRMEKDQINP $G COHNPQW D F K | QBIQmHFKD Q DVP Y F X
YHEQWURRMHGOBIGSRGRXpIFWt FRQ VW UXIFRKLLRIBLO\L W B K L RHOM/
WDEMWRIONPBLYRW SIGHXPEWIGR (PLVVLRED\E UD R IWRIGE U DINLHQ DQ I/
YpKREOR ®HEU DRI R YHIS R bt WiYBRQEFD O F X IGEDPW i GO H. FIIMIDVO ¥ R U W

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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]RSUD WEIFRDAI RNX SURYEG® D QRIW KGD W D E R MWD Q V5 RVWRKH GIW U
HPLUWIRELOGIFEMS RGGHRS S RGH ML KDFU DX & KEH O DRHFAH. VVIBRPQ V
SRKRQ®PR&OW#$332 R® RN X GOHEB\EVLECRR%S/;V%SF%N%RMQIRRU
~GDNHDYODVIVEW LV QDRNRVRKUE N © RYQD ROM DWARLOW
ng/m (PL\]HRE?O]QLSR(]\H—IP G OV 32&HBK VR F LIDBHRRIH XFG X VW U\

o DGMLQFHR QV KEHD VR&/6 2G D W D
DOHV QLFWDRRYD¥E7.RQVLVWBG GVR\ZQHF?AHPL%DRWMHWWO
HPLYGRSUMW\GLVSRIGFRN X

7KEJULF X GMPKQIREHRIA R Q
DNW X DHORI] & QY H QURXEG\R E t+ VWLVOXWFRFHVNPIW VILIRRP\R E L OH
MBUREOHRADEYRBKGR VY

NSOQVRIKHS FR Q V LWNRMMHP W V W IDROXBH R/
~GDREY RCGR KR QRQRRW WUDQNKNBRHUMY DLOMDBDGEH XSGDWLQJ
RIHPLVVLRRWKH =+ SHU LRSR
SHNDONXODFH HPLVt EOHPBDMHADRXNWHID RNQ SXWR/® X W R

P RWIXYNHD O H V
9 HPL\L@QtY HQWN DH- RY®EERADGDYNS$
~POXBY$3NKEQL GRANDRNWXBHFDOFXODWLRQ RI HPLVVLRQV

OL]DOHRL o é\\,FV'EY@EIL?’ 2 ?F] o GL !.E%_‘K HPLVYDR® GWE BXDORRHEER K H

*  LQYHQ MO FFHE QVIRD L & 6 T yelptH @WWKRH 5 33FRQ Y HD W LR Q
MtF iV HWS D O R SIVRIFHWREUD Q é UXDUVFRQWDI@YWRKB®DNNWDO
WHFKQRORBUFMNEVWBOURYHSRGQGOBQGB23HPLVVLRWKH + SHULRG
QiURG @ PRI/ Q CAKW R WSEW Ot VNI Q\, QY H Q VRRHPLLAAVR RUXE\RID O XE B Q W V
Y\KRG QR .Y (PHMEING O R U | FR Y@ KF R P E X \SRIERIYYG®H O HWWFIGQ RORJL F D (
R b T
N & NR Y & W SIGBH X P B WIBNE U B RY R
NE\ R S0 BUR 00 H G REGREL Y 0 (O X D WK/ XRINYG L Y H e KDDL X

UH P H @W/R KX LV HBK SXEORGOtN
LQY H @Y PR E L O]@tE EMO®R W H ?HDP\HV\%RJIQ_HVVMEQW\EUD\RURQ

VWD YSFREAPFALY QIF-KWERXBOLNR M%IGDNDPQ\[RDGZ"MDGGFRQNKH

Y (0(3 (($ DLYR OO XW DQWLERH Q WHRRJQ IHBRIW 7RG +H P LV V. QR® QRUR U\
JXLGHERRWN($ D=WRGRYRGX PRENRKHADEHZ®UY DXR QV KEH \RIV
FKiBR GtRE L O]GtUFRNBS O N RHYRELAK FW KHP L V VD R QSRHNEO LIVWHEB (3 (($
EHCD®\UHDDAGHR\ ORY iG @ RYOHH | DLERO O KXW DVMAR/H QW RGMERRN
WRGEBNIHPLVLQY HQWRMRY éaHQ(($ D &RQVHTXMKRQWULEIXWLRQ

ChREVREKMNRY HHPQOVRRIOY]R>D @ S\
S HVERRWL VWHQH RQRWREDKS Q}I:DRZVHKJDIDJ\RUPIVM/GDOES\EB(RGL@FDO
96YRMLVt

PRGL I L FOWKRPQ V \LIOR/Q!I QOMRBR\Q
96YRMRYQHpPLA"RY]QKA]FMSMD

L P R H PIHE MHF F X IDIRR Q V L \RWVHK®IF \
VHNRQRPDR/I\BMHpHQVNR/stemﬁ%#\gy@%@QGV

SHV HGWWE
DVU R]Y RIFH P YRE O B VYR VEQR\R
XPR& XS BDQDME aH V QH M BYL@tY H QW XHRAHQ G\D L 8 R O O XOMIYRI® FO RV H O\
(PLVHVWD F LRI U RINF® H5 R2U:12H ZI\W HRERPIF DG \RADOSRIMFDO
D5(==2 YREGREt  Y&8UD$@NO \F(%\QGLWQEQWYHORRSINH)CR\Z/OHGJH

RW WD R QWP HSQHAU P L VRME R B S O HW H
YOLYIBF HGHEWpH K QY D RWT a'g\&;G DFFXUDWH HPLVVLRQRRYHQWR

NW SO L Q BN HQ &-FIR Y QDIBRKI V W D W VFREEBIN GF D W H J R(E=2V D O G
QRUPDMNRQRRIHRY PM&EED G \5(==2 LQVKH + SHULRHEDVHG

W F KOV \RW ¥V RMHIM St RIM NRIQOFEIIR| v X E V W DOQWMH B @RALVQRNGUX F W IDREDL U

Y D G HV DMBFE X OPKROYMRE G REG) TXDEGRE®WW WAKA AR S OBRQAX P BRH U
YVWRXYREHF QRO WHPFRWELP [/ LQVWURWHQMRAXWAAVP HFRQRPLF

Y HG MGHIQRYB M J L V OTEW DY &Pt HLQIRUPBWERBP SDFEWKHQMNWUXPHQWYV
QtPSURGXNAWOHMYE]QDHG &IWDQUWM\AG%\BWMQ@

y WKGLQHWHB QW IHEVD W L ZHK HQ K H
GRAPMNRPH]HJONRSpHRYMpL &L | WPV IOVRGHE B WH WD QY
"XMtFQFWBIBIR E OY&@DQND GEOHW U Y ibM | \/ @ D HORMERQ HHUIDKSFWWX E VW D QW L D O
YREOBREU aRF LY ERIDBY RWR (1 G X F IWQVRSHR G X F WIHR Q V VIIBRRQAK H
S R]R UQRRAND HG QWARPKY W VDRI HP R / WS R UMR BXBODMOEP R QR W WIHKUW @ RV
]JGURMH NDWHJRULH 5(==2

SERIRQ R SEBIR UNHMIDBRIEMRQ R DU

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXA&t =QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y |
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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U H J X DOOVE QPH E \“Oh. QRS D W] IYQH G H IR O O % WZ R GHRLE O 1S PIV / QWHDWY [R |
5HY *]M H E R USANRPW RBWR O ®(YFHR|S FRP S O LZLQ\GHR O O JOW PGRMYY BIQ & K X V
P NG, S i
YSTIYDINWQUAHRUINURN X X30 Z KL FKIH FW X 8 DPVHIDRAKD YR\ W

R 62 R 12( R 92&R E H i QRABUX FBHHCY L RINRKGHN H ERBIW R F R O
D1+ R~ DNURNX 30 R 62 | DQAUFWRWHKIXRSHBRUO L DRH® W
R 12 R 92&R D1+ R &RXQRBO LPSRRIQV K& HF K

R S URRANLX 5HS X E\GHRHE O L J OV B IGR\® KHHP L V VEL\R Q V

IRRO E\ 62E\ 12[E\
92&E\ DQIG- E\ DOQE R3O
E\ 62E\ 12(E\  92&E\
DQIG E\ FRP SR

7WH QHEP LYRIE G RE t+

QU Y V W RS ®IDOYiQ RMW 6 E
RRFKURWQ]GXER SO QiNRQHP
6ERVWi\V\mJtRYFKUFD\Q]‘G[X%RSO[]WF%HDK_VVWRJ@IWGKH + SHULRG
MHIFRHpLEA"RWIEHES YKIpV W R]DLYIH|G
VSODWR®NRWIX HPLVWQLUPWWVRY,Q $FIR & R (ROB R W H RWVLKRHQ
SURGOHYRPRAG LIS UDPYXRMBHRY pDLBEDPHQWRHV XSSO H N QRWRG
SRGPtGNRYRREONUHVWUXN@XUDOL]DERORQ/WIMEIRLQLVIMIDRWLRQ
UR G KRS RGNPRAGYH U QG LOBRIG R| SRWHFIMQARIGIR 3 R O O XWHHHRIOK L F K
1P QVISURMBDISOAH NWR U RENO ] R W KIHUWIVP®Y K V \R R/URHH Bk S X E O L F
~ A KWLBHQDWQW HQBHEEBSDUDWLRQ
DR FHNOGGIR 3R R F H NYeUD](ﬁaFPXRIVRRHJI\RWMHRSHUD:WQ@J_WKRQV
NOWBX REEU 1DS tl\KCNERCQMEIQIREb

y RIE 1) D W LHRROROQR B VH V W UHXGY\R X RIZ/HHU
VXUR&BIOR B0 W N R Y BHNCEHF KW RINXp R G H U Q QEBHIGPWD QRW K EIIRHE O RR'H G

S LVSNGRHS AHVOIRIWYE BatP Ry G X FRSH UD WK R @M D Q ZHMNJP D Q L
YFHQWWXBWUDGURNX GRFKi]HOR/ VWHGQVKRI@® QBWEBERGX F WHR\WWR U
YVHNWRBNNRG VWD DRRBHU Q L R \WWHH ZDv D VKEWEQMO UHXAWRY 1Q
VWD UNRMORBSN LQVWDRRBPDERKNR SRGXFWLWRU )LJ,, )RW[DPSOH
HPLVQtFK IOXI9GQHMKHNRWO% | WEWDR L RDVKER G X F W ISR QR @ \Wt W
RGVt XMIQN BIQH NWBWSQORYOBRMSRY LEMOH]LWOQ\ FRQW U WERPVRH G
VQLAANP SHOENRQHPWRSQ\ SRW M & B RQWDHTUX D G LHEF W @/\F- H GIRWUK H
VWXSRFKIMIRUBEYQBRRSDOQEEFREVWUBLYDPFH WKIHQHBRGXFWLRQ
IRVLOSDGKPQIPO\QBR]atVH®ORpHW HFWRYL W Q FAKKHNBWR ARIP RGHU QL
]SRSODWID BBIEKX" XM VBN 4 L V D WRLRR@S U Q DRHGWRILD VW DRIV LR Q
VD] EDM H MWD B R X & VD @RES D WY H ®Z HPIWRQ INAWGEG IXUDFHY  6XEXU

VQUAHPIYAHFXHp L " XOM WIHFEU R M PRYDELOZANMLRYWD@ABG EXUQLQ,

nF R Z B O DIQQV V+ 6 R AL@GL TML\GV L O
NDWHIRSRHS (== IXHEVH®WFRPEXVWRBFRMY L WKR ZH U

(PLVJHORN i OYQUW RS GQRIP i F QRN H W\OK H IRXINOBOKHW \8 O Q & RVIVBRHR P X/ HHU
QHM WtREGRE t+ YOLYHP QRILNDFHHGXBOODERROW ID VKK X P ERHIU

REBY W iS\WRZE SRWiSHOHNW SRW XH £ B O O XWXE QWRHW\D i [ WH QQIBG W HV
SHY QBEFKLOSDIEKOWRFH R ZHHL QFDVIRW KB LV BKDKUHRNHD Y X U

QLAMNURYWIRNHP REU OHB R WHG X FWQRKMP L V VR RDQOWK H

SROOXWDWWR &+ HIVQSG = =
&HORUHSXPQEMRNMRFH YH UR)Y
R 12(R &2R  92&R Dl+ | PRVMWKH £ SHUDREGHYV)RIPRQ
R REU Y H U WLRBQK H D W FXIQ L F L SIDQ@EW/D W YA
V X S SIRHWW D VE L @430 H F W/KIFFRLQWAX P S
7WH QHBP LYXRIE G R E t+

WLRIR VMXHIOYY ZDV O R ZAHRP $iIBU
ZLWK )LJ,

SURFH YVWRXSOODOQRVWOMMUY Rp gpgi Wk LQ FRXQW UNFALG H

YVREJHIOHNW&XDWIS VIRED @4\ V L RZGMO R 2 R®J3 OE \ 62 E\ 12

S LMRRQ 6ERRFKUDQGXMHUE\, g2E\ 92&E\ DQIG E\

VSROWHQ RQMP P 6ERLQWHJIJURYDRp

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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SUH Y BRFH] R YQQp L MWWQMRNLGD G QR LVVWRI@@EKH + SHULRG

UiP ISR R & QR E O HIRHW L 8'\RY]i QX
s aisQ ) H] ) QX /HILVOWWRIRQH DWW KBERIUXBSHDQ
Aty5VHDY i] BOILWR BB Wt URSR
LGB 12 UFWEDAMMWRHLOW $FIR

[ 92&D1+ SRGOM UQL ik omcs W H FRIM KA. BD Y0 G R SINHES

(6VS O D WNURRWNAXt 9€]QDPQ R J HAN KEHRWR &RORQQWHJIJUDWHG

SRNBPLNGURD Y HIREFRHDWEB O SR O 0 S MMRQIVQERR T H D WHBD V L F
VOH®WMSOQiQRGEKRIUDGXARY QD PHZRGMD LGIKLY VKIB LER O
HP LMtV WiY D VY PtiR#A O N@S RO R Y DO KVKLIRID] H FBKH S X BX@LGRH UMRRIRIWNK H
JGURMB t]HYQ@Di G\ 6E NWHU@DWLRRIDOFIHR@LRHRFLVVRBQV

]DYHPQV@tUR$62 D12 VWDQRYRAGpPl 92& DQG+ DFFRIUQWRLYFWLYH

t
HPL]\&U$P\V|®MRM~NWQK»BY\@URE?£( HDVH RIFGEXQUHP IRV VRV LQ WKH

>=2 FDWHD®UHV)IRA WO | LW AIEQ J
VHNWHRURFH ]S$VREHMRQRPLF BI%IBDODR/\RMGXI—FFHLVVIBFH@[\L%VLQJ

NULREY 9 VHNWRUREHAOBRFHOYHWODKWFRPEXWREKRIQ RY HUQPHQW

G R aNWRH D OG PooFRRtFBWN WQt AHBLEVtIXODWRRQ &RODKLHAKRMGXFHG
1HMYé]QDPQL AW é ND@\DW IVOIDOHI P LV ¥ HR QIR@3U6 2 D QI VWLSXODWHG
QRYGEGWWE i Y BRI HNWURG O OMRL GLY/I&EBX BRHYVRB P &XW EDFNYV
QB UR YSRIXR P H UBRIG Q7L N & H3 HL QXPERISRG XFW HRQDR WW U

TUQD WURFH DOBJORP HUYBRG FDX\ENGIHH RQFRILEZENPDQLIHQWHG

DH G X FMWQLR@X \HPU VD DRRV )X U
QLEWFHORDYIMDEVIRFH W KRHHUD W1 XM G XHFL V VA HRIDQRABUX F H G

3 t]Q MMEM Q GARNSIRWS H E QIRAK. O|Q LFIKKHRI® QW M H PWIRRIR LW S RURND QW
SDOYMNWRNXOQWK BG @ P i F QRRAS tWKHBABW O DWRHG) VWDRBEDIWOWREG UV
URNX QH S R N UBIWRPYHIE®Y RV W R LMY HDFWNRWIANF \HSDLDALY D/ J GP HIDFH
FHQHPQtER\@HOHNW REG UDMA RQMANDHIURWQ ~DQG
) $JORPHBOBFRSHUDWWREHORUOLWWDO
+  SRNOWYRWXHBBW HEUQRD

2VWUDYQ
KUD]W@RE t EH S D\DAPR VYR W R
P QVHGON QtammuA/D62 9 OHWHHEKMHDYRXUWBROME G XFERQVXPBWLRQ

. V NAHDGRV KOHR KIRX V HKKHROOWGH @ @&/1IRGJ
£ GREKGINGRWDDOURIUD XA o\l yuah P D L @6IF DR MHLID

CFUDVEQLIRBYD W XDWDM@EGO H F W QALK H W\

+  SHUIMRKER QV X PRSRRBEH U
DVH@ ZDVWHS O DFHGHDVLGRSXODU
KHDW L@®RRTK HVKID QQ BWERH G X FW LR Q
LQ 630 &2QBPLVVLRQV ,Q H# DV
VXBW KNMHHQ JKWBDYLSOBRVUDPPH
EXLOHAUY VX NG 8 QWP H QXD O O\
\RXQGEKHDILY Z DAFSDAHGA BZ HP IWRQWRXUAHY

7WH QHBP LYXRIE G R E t+

&RPSDILWK LQ FRXQWUNFI\GH
9 URFH YVWRNSLDWNRRRFKUD WLRZGMDRARBIOE\ 62E\ 12
RY]GXEW HD¥HSs OV QHWANIQIP SWR E\ &2E\  92&E\ DQIG+ E\
VSDORYDBRBWPHUQLFH (8RSU$ )LJ,

(PLVVWR@® Q&®H * SHULRG

Y
O VRXVL VOBV BT (65 R F K] (g SLURMHBURED P HFLOWGR [RULOQ
NH‘|P QIH’.QWHJUIS‘RD’QMR\VOY\F ¥XUVX\ORQBMFWLYH (8RQQ

1G UR|M ¥ P pYQROE O D/WVWDIQ RYORSYA Q1 Q¢ X v VHIPLLIVY T RO O LRAMR\WPQHHE P L V
HPLVQ@ERLOWM$IQHMY é]Q DAPHF KQ L NipQ PILWWR/JHV V IVRM K\D MR- H U IRW R U V
RSDWNHNQtaHRIVREGREt  SD| VRKKIYHDE OMRHSBIRWKHLQILOPHQW
W ILQ\V W]DOD AR GVL P&iHQLW U LFIRNDFHEMWLRQXRIYIHE FRQFOXVLRQV
V' S D @WDFBEO HN WU HERD7H B0 i DQY|L F K D QDHEH LD GLHIV K ) W H JSJHDWAPH. @/ V

~HOHYBRWMNIPWHS ERGIRNQiKU
QHHNR O RIMWIDRR| N R HPEYVRM

&HORUHS KPOE\MORNYRDF H R S URR
QL&St tSH® LA/R 62 R
12[R &2R 92&R  DHPLVH

R REU

/&3+* /IDUJH &RPEXVWLRQ 30DQWYV +* VSDORYDFt JB3FIHQUVH MRMHEXRWLWR@ 30DQWYV + FRPEXVWLRQ IDFLOL
WHSHOQéP S tNRQHP Y\d&atP QHA 0: WKHUPDO LQSXW RI JUHDWHU WKDQ 0:

%%+ %BHBYWLODHEFXKLTXHY + QHMOHS&t GRVWXSQpBoWHBEHMWIDYDLODEOH WHFKQLTXHYV

y+00 + ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXA&t =QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y |
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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DE ,, 6URYQIiQt HPLVt KODYQtFK JQHpL&"XMtFtFK OiWHN Y URFH
7DE ,, 7KH FRPSDULVLRQ RI HPLVVLRQV RI PDLQ SROOXWDQWYV

=+ 1+

.DWHJRULH ] 7=/ 763 62 12] &2 92& 1+
(PLVVLRQ VR
FDWHJRU\ NW URNW \HDU

5RN<HDU

5(==2

5(==2

5(==2

&(/.(0 VWDF ]G
7278/ VWDW UH

5(==2

&(1.(0 727%/

QiI7THSOHY/MOX G MYLEHER VW D O RIBOIG X WWREHIKE VS H ALQ D& DRV W L
WNDQLQRYEFK ILOWUS$ |D VW|YDXQ@PIIQOHEN WS R N ONDIRPOFRMP RR/G\O X
PRYMISURYRIXRPHWBRIB /L NGH FLP SR UWHDRK/® H BMAUBRH G XHFPILVVLRQV
NBRHOH]DUQ\ DYSURYRIXRPHUWRFHWKH =+ SHULRGOXQMWDEBDDWLR
SR G GIUNDX O R D0 WADIYWADR F H VX O S R B YODQO@ LRV B PR YHOTXL SPHQ W
IRERP E X \BW GR@WVAO HN WU iHUERDY L FH
=iINRRRFKURWQ|GXHDP DMRPH]HQ$RZIBODWWO i UMWDY KD VEIOTDR/G
HPLMYVHNWRN OQ\W RS GRPiFQRVMSO i W\ X G M P YIKHHD V8 DQIWNG
DIDY HPE Q L PKRGIQHRPW V G DRKD U VWD R B D W IORRIQV KH L V \W DERF W U
V'S D O RY D REHHO N RMYReHPQ R WLHABEFD VAW YW 5 B UDW R B Y H RI3FHR) DRVLR Q V
S tNR@HRP N: S MHMLMAKE @WRKG QHFNOHIDURQ® DQBRIORPHURFH
URNX D  2QURNX EXG@WpWRRK S L R S H U DRBIBRI@WR UDY W DD

]G URAVRE GBpU R Y R [RRODMWR WD XM ¥ itg | 8 B W H FWF BRQ F H Q RIQUHIGXFG Q J
HPLWRQt®XP&E\P OB RMIRAG VW D YHFQ IV VIIBRPYYWOHR FKIRXX V HKKHRIDVE IHE WV R U
VWD WaBER WOMHMLIRKBPBGHUQ MBAHGORMGX FWIPR QL PHKAPL V \BIDRUD PHW H U

1D t]H IPLEEKHPLVIORP QNRVBOR Y DO KRIBR P E X WMREKRIBL VRI H WIDACH G

EtKBNRVWBOYSRONPOQLAR YHQ UWKS&EWSQ(NBZD)W&@HDPT%V&%%

élm'g%%ﬁevﬁmﬁgMBRGSRuww' \Q RV VWRGS H LRQ¥BHR L FIRPS OX L @K

HPLV\FICRDQAQV KL X B IV RKWY K L F K

OH]LUREBQRMLMYHpPLAE" XMWHIRKFE HY KR XOGIG/@1 P R YRORIOWE\ SRIEY R L MHUGV

SRWYBPHWHYARPOB\QOHJIL KH.SO D F H PHRAIRMR G HUX L S B H\@ KV
WLYURFH S HGHYRBROB®WID P

MK

ég ZHHRILVVERSOODFRERQ@MNUD/N L Q J
DIAHD G XDO@® R J H IMKWHKG X FWE H

VSDORTEERRMENBRGIOBMOW HQHGHPDQ%VLOGWQHI’W—IFDH)GJ&(

aHRPLOZ R DL2f R 0tUQEUSY\y's's REMAKAME D MEHVGLRED L F \

SRpWHQRVWKKCHD G QVIR SIREFG R E t

URNX E\G tpLQWR&EHQRNWHHREKt? KH Q VWHILQ XROGE R O O KW DWW.R Q V

1Y\WiSGRP i F QRV MU F IVilDXWR U X FRQILUPY WKH DQWLFLSDWHG L
JHVQVIOHHJ LV D@ W IHR/GS H AL DK D

RILP SR UMRIPEW WREKRIE K L PIEF R Q
W U L EWBIIU@IGK D @ P L V VRERQ V

E\ DQG2 E\ $VOLURHDVE
GHHH GDWKIR®B8DWHPRRQ OHG
WBQ QWFDV Y RPHP LV VIBRRER XVHKR O G
KH DWW Q@ KWH U WH PW R U

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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HPLVHPLYVVN&Q
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SURGXSIBRG XBEN®L R Q

2EU,,

yLJ

VSRW HED>3D@LYD
IXHO FRQVX%PS@&LRQ

e 7= 7 63 el & 2
—ll— G 2 i Q 2 &
e 12 B

9YRM FHONRYéFK HPLVt *
7TKH GHYHORSPHQW RI WRWDO HPLVVLRQV *

—t— $3JORPHUIW a
,URQ RUH DJJORP
&
&

“GURBRXURKIBO +a D V 69& y5 699 y5

BURGXNFH ]JINODGQtFK SU$P\VORYéEFK YEURENS *
7TKH RXWSXW RI EDVLF LQGXVWULDO SURGXFWV *
KQ Gp X HU GRNW¥)SDOLYRY SHOMR Qi SpDLYD
-ESRZpQ KEE@D%Rl gBI@N_ILUHZRRG’iJDV%QRl)(V IXHOV

3R]IQiPN\

6SRW HED SDOLYRYpKR G HYD MH VOHGRYiQD D& RG URNX OHWRGLND Y&SRpPWX VSRW HE\ SDOLYD % Y
P VtFH ;%;,, D ,+,9 Y REGREt + ]ID URPQt WRSQRX VH]yQX P VtFH ,£9 D ,;%;,,

IRWHV

7KH FRQVXPSWLRQ RI ILUHZRRG LV PRQLWRUHG RQO\ VLQFH WKH \HDU
VWDQGDUG KHDWLQJ VHDVRQ PRQWKV ;%:,,

2EU,,

)LJ

7KH FDOFXODWLRQ PHWKRG IF

DQG ,%,9 LQ WKH SHULRG + IRU WKH KHDWLQJ VHDVRQ

6SRW HED SDOLY JGURMS$ 5(==2 +
JXHO FRQVXPSWLRQ LQ 5(==2 VRXUFHYV *

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

=QHpPLAW Qt RY]GXA&t QD ~]HPt yHVNp UHSXEOLN\ Y |
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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.YDORWPGX&RFODVVWCUR®H IR 4 , QD GG LWW FOEF WIXIIRER O O X RAXHBUDL U
YIiQRY]GK&DGQPIBVRRWPO LY KWH T XD QDWNK G D P HIJ WATEWIHHE W H R

RUTO RN G R poh UM SWSmo s WERITFIML je TR ot
DWTE~URYNR QF HQ@RJ[DLFaL" XOitk Q W (DIHWLHBDEVHV P R YA SWKHBI® V@ | O X
YDRRMp H G ®f PN YQY (D PGRaWM HPIM | 1 g HOHP R XRMRL VVIBRPQ @ WERJH QL F
] DOARSRIHQAK L StIRQK GRS RYQY X¥ | D Q@D W X BRIV QB! | HFAFAARIU P DRWLHR Q
WY RUHENXX Q GliQ @ E B " YOM VM FIKK O RFVARAO GHRIO O XONZIHADENV KUD R/W K KL U

M H NRIGAKW U DRRY GQXta t P RYIIBAAW OH U

9OPHWRABRILBER&EAKIQBIWY LVH 7TKHIHFW RI PHWHRURORJLFDO FRQ

RQ HPLVVLRQV
OHWHRURSRGPE®PWHM YY @ WD

DQWUR SRRIHQAWiS (Ot VIHV\WiS| Q¢HWRAR JER QG LKADLYRHEOW D WHH VIF W
MVRWDQRYRNNDDBERpPpRWRSGOR KRD®QWERJ HHPLUF VILERRKWH D W(IPQ ¥

- R G H W H UPPQ\QEHBVRLIV
DWHSORW NWHUp VH EiGNRYQLEKARVRIMIARE e i b S Hb w x U

VRERWIQSI®HIU D Y HIQIR 4N R X KFDFVE M G X U W BDN\R Q J G L \K\M D @/F H
6E 'RPIFQRAWD VWSO R YD EJH tRw//XSSWH\JXOEW+FﬂJHlR &ROO

VHKRYIRWQ NROC® RIBH QW UCGRCTHKPR X VHKRWB/RZGRPEX HIVXROPHQW
W HDI$ S0 BWWEARJ-Rp H\E pIWRR H@DI R ] G t BHOYH \RP HZ KDVAITHHQ® 1URP FHOADO KHDW
ARt e SR R oS
& DR IR DCA U §OaNN 1D )
) . P S HHUDDMAWVKKHUO H WDL@WMIF DV H G
li t£SUR\QIHERPNMNRKDUDNWHU @3

7HP S H UHB RVQX® LVQL IRIB B W L Q J
SRPRFIEHQRVWWXEWER X JW G B VHDVRIZQQXDU\ﬁBi[S\WHPEHU+‘FR1U¥HPEH

UHQP QLW I3 ORWAP BGRIMHQNR YR UMKMROMF K D U D F W@G/UWHLLRABE J U H H
WHSORWR S@@ Ak K G DY M KB RW IGH. IHIQUHNV KHHI H Q F H
L Q G R/RIP S HHZDQMBYYY H UDD IRO\W G R R U

mlR%R‘QQ;“éN WHP'S HRD/HOUE DQY
NGHu i MVBEXQRVWXSIDIHUM@IBIDIR WD '\ VW'Q‘JCW

YOQLWYQEOR KX &DWMBUSP GEQQ
W H SYOMRHAGID R W\ RBEFFIEtA K Y i G
QG HQRVWUR|® Pt5 REY, D,,,

RGSRYSGBMtURBRE QRWiF®IH &

NOLPDW R ORNDBWEFKS R UR YRHE
Ui]NX, D,, MHHMRpY\a¥SRWSBBD
YURFH RGSRWIGO@QDGQRUKR
QRWIPDR DA RWSEEDRFH SR ¢ Kbkl

- : SURQ 1Q
QRUPIBRTEQRWIPRVWXS $ YH QRUGPDRDEB QV KRN KHDWQVE K H
1tINWHS@RWROO Y\aRBDW RMDLHO R ZIKUFR Q VX PSQ/ L RRRHWS R WGH G
] PRRURYEFK YR LGD RE] YOAW S L WHGHERK | V X E Q RWHHDED &'\O XHV

EKHUWDHGHHH G DLW KHIHQ FH
W HP S HRIWYORUG RRU f &D QWL WK H
DY H UDDMOH P S HE DWICALG L YK KSDX\WD DQ J
GD\WKBHHH GD\YEQOIRIY KMHH UULWR U\
tR W KHH B S XEXQUFE, DQG, FRHWV
$RQ\MPDPYHUYD1]CB1I)RHPJ‘RPWVKDQ&+O,
tPOLPDWRORJLFDO VW BW IFFRP\SD, W |
ULVRILJIV,, DQG WKWWH JKIKXH O
DER

T _ _ $FFRUGIARBUHR &R OWX'S RKHDWR P
SRGOKMKOIi&N\ 6E VHGRGiYWDI SIOB i P HQF H@ K<HH D WIHDIV R QA KSHH U LRRSFSHSW HP EH U
YRWRSQEBREREGMREX |i tGR NY WQDHYV

ROD\ LW KOHY H U B DHADH P S H URDMWVKRHY M/ CORIRMY
SBP @ GHY \MSBW YHQNRYQKRY] GFKXYP VW SRG  f& WKHWHFUHBMBRZ f8RQVZRXEVHT® B OW G

YHGYRSRVREQiIVOHGXGIQHBE RGOHY RMHD VYt DFFRUWEEIHY HO R B RVHIIAD W R B Q F U H K. V
QHORHHNI DA HQEWRS QRW\ f&QiIVOHGXMtFHWWH P S H UDBARYWHH & D Q ERM SHF RV ROORZLQJ
GQLWIS Qt VH Y RWRSQpP REGREt RPH]t Q& B R+ § DHWIX@I W KW&K\H KHDWLQJ VHDVRQ LV UHG
MHVWWOERHOHQWHS FRWBPR YWJGORFKSX tVO XA W KHY H U B DHVWOH P S H URDMIBREX MY CORIBMY KUHH O H Y D Q W
QpPtVWHERRNDQOVWRXSBG f& H5 YRR/ RE VLWHWRFDWQROHDERYH f&RQNVZRXEVHTXHQW
QIVOHGXBOQHMPISRGOEYRIRHDYHORHHNIYDWGD\DQ® FFR UGRXKEIH Y HO R KRHGHAD W BB H
SRNOWHWRS S H®IV O HGXHQFIQi VO HGRHPWPOHVXFUHDL\PHKW W P S H UFDDADXGERI S H F WAMEQHH [GAD \

SUSP UGHQWHS OYRWNR YWQIEKRFERG f&VH +HDWL®H QH ZHNBKBY HU BIHMOM P S HUR MXWIH
Y\WiSREQR Yt RXWERBRMFUHBEMABRZf &

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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VWDUSVHFK &KDH)NO  9RMWIAHN MUH P S HHIDWQHIDF R P E X WW L R Q

1DWH SR RFX L WWOOQMPLWHND Y é MKk R@¥P RWFRHKLAUBMARBR @& DU WV
RUDQLFRNEWHRA&] UR]SR X DWNO®WG R (0 &KDHIVO  9RMWtaHBER
YiQDGLVW EHEXNEFR SORRWRV\Q @RLRP S R ZXXGH P L VM BRPQR/O
DNAYQ \VBEND VOGHPAKR ]i HY P DM YQY O WRDJH DQG AVWUEXWRQ R SHV @

h GLVW U DBXOWEREH QREW AN P S HU D W X U
ELRJHPQ®QHPHWD QL NNDEREMDIQ L F 7 1w 1 p S HHD QIMORUN R V \ Q WV K\WARYEHF D O O \
NEFKIWRREVRSDWRX SNWH OR X R Q RY/\WR WG L DW HRE JHOLFVLRQV
MDSBHNMHRXQ GRUDQRLK NBEURVRAPRQ PHWRO RWDQERPSRXBQ GV
LS t]HP REKRRD% ] Q D AVQWE X. WKRCPD Y QL V RISQHQWE X U S H @ MLEAMBE HF X UV R U V
HPLVOIHVGHKRQYWSHGEWO IRVHF R QRIDWD FRRY RIDQMRS RVSKHULF
=HPiQNRWO QIWW\FKCBRME\OL"L %%GW;UR%%%WWDWSVSHFLDOO\

; MG “HPiO NRNO
&DFEPD&@Q&@%S@/&E\E&EMR . ' LQG LWKS HRIBE RYSIBRLPDWHO\

. P V FDBDXWYXVSHOQWR®\ DQEG
PIiVWE FERY]GX&HWHRURDRGPF MSHM%\BVQGLPEQ&MEGFSWM?RH

RYOLWRRDUBU\FKORWW i BilQW ] L \H | aH WR @ R IR Q G LWORRRMWFKBHHE H
WHQWDDRK FRNeWMKE$ GNDF K RV W DHigd IDM R HYDSRIDWRQ R SHM
JHMPF@HVOHEPNGE QYRERVWL | VXEVWIBRGE KW ZR HWKEHNHE HSRVLWHG

PDL@@X DU L F XEDRAWLUR. @/ LHV
90PHWRARJDR]SW\SREPtQN\

5R1SW\SRG P ANRXp SOH G HY ap £ [ KHIFVR PHARRRI ROGMHMRQFRIGUR/

OLWRXQYtUV YW P R \DIp\F\K CRMXIG QtV S H UMR.@QR@LMHGRIQWH USPWLIOPHBY L O\
YWpWRVWM]QYUVVWRYRE p X MiN W K/NV D RVOER X Q @ DWW IOV P RS KH U
PRVIBULOp KNPIWRFN BSFRY UFRRX&H DQG WKH YHORFLW\ RIKFDRRX@QGWHK L\
YG$VOHOMHVEBNFPFMNSRY UFHKR] ODWHUHWWISHRWIRRHVPRWS& MOWR QW

Y LO R WK D QAN PW RN E XOBR® K H W K/ U IRIFH B UK L RDF RQVH T X HQF H

LQWH U ZEWKRRY| R MH(B U W K
YOQNLQWHQJY MQVPIXNS OHRARYEQ R D Q DRDADK H WP )DIDE XIOHQE KB & G
WHS@ROSQUD Q Hp L & " SMHFF tEtK

OHDMRQWHNE®VMN\LEFD@W R P L QLHAP\
ytPY WVMWW D PIHQ QW U WYRp QG RF K i SHUBRWXWHIS ROBEROOXWDQWV

JENY HUWL NS O RPRRKYYGXIFGWXD E L Gy 8l D wiHkiow D BRIV IEVR X Q ®DUW K H

S LWRPLQIIBUSE WHSOR®@ANR O HIVWV R HH U VP L FIDRDW IOHBL P XOWDQHR XV O
QHM VW D B/LLOVX MEFFBIRE B/ B 8 N R XV KWHW D EGIDS MR@NVHH P S HHEF B @ UH V

U R VIVOHY H Y LOAWDSHRGP t QWHRH U W L NZQ (i L J8KQAG W/BPHR WAWY DFEROGHG L WKRIQ V
SURPtFKMN@KXIMPBQ]QLY hQ HV W BlU WP SHDMH IR ZIK KHIKW LOHIH

ELO BV WYOHRA S\OYRWNDR K K @i 1O D\ H WDLAM@KIR Q G L\RYR Q W LL I IDQ
E\RGSRY & BQ&R G Pt QDAY P R V| pMOH DIVYAR X U DXEQ\AVIDIE\GI L KYHH P

3URMHMS MKV SR i GADHU PN RIQIY H N F&g} %W'}'“'W“ZWLMDB‘EWWI 'E “'DSL(SV%D Q

DWH U PWRNJE X 81 H 013D W QE MIRR X0 W p R WSTKHLIWIV K IR Q Q L | HVQRGHHBIG

DUKIP pQRM\D MO XSDWXNR VH YSRR WEX | W K H FIRIY H B QME R I WPXOUE X DKHRMHH
OHQWDXKNKY XKDXFK%MGQi 5\FKOR\DW WKIDXOOHYWS B K L P H 8D Q IBK H

DVP ¥ WRXOLYKRWMH] RQR]ESNEFDVtILHRIE XU E R OMAWW X RoM IGRQ V
.URPWRXR®HO Q t\WHEIR ] YARHVAK D Q L LOQGSHBQGHEWDRI@KRMWL]RQWDO

7K
W X UE X OB QNSWYDNY HU W L NS@ @ AP VFDARLIQ) , Q DOAWRQ VARQIHJ ZL(G
FKiYiQt O H DAGRVIGHH Y H O RRIPFHHFXWB QWFADEDX O H Q F H

D QWB KRXR/Q W UWREK W IVFLDQDJ
“HGDPR&QRWIMNYV HO\MiGJ RWS W\O
SRGPtQINK] Y HO W LLGDCOHE N W HY ORJR RI WKH ZD\V LO ZKLFK WKH GLV:

N ! FD@H [ W VOGP H U LLRD@/GI\URPIW K H
CHIQRYI Q NINR WRDIQ YeaN \P aRYIR YIM | v 1y 5w | DQ@HBIR @ K L ARG H | L Q M/GK H
DSUS$P UDHK OR WWQt 7D N WWRV i G

@® G XFEIW KPH. [ L G 31 SRAW KOHD \BI QW K H
YHQW LLQIBMPE &YSRGPtQN5F8 U

DYHUWUHD Q¥ BERWBSMH HG W8 Q G MK H
YIGD KRERVRG MRYHN GR GHVHMNGFRS PV FRQGLMWRERIW A S XEWKYFH QWLODWLRC

9 S UDIS URp H®p WARp HQ N\H Q W LLADIGS@t tMD N[R  , QS UD F WR BAK$HX U S RR KWWK /D U E RRKIFHQW LODWLR Q
VR XPW QR XRHNQY UV WWPRVDBSUW\SP URF KO RVWIQGIHE DO F X OBMKEHS R GRIFAMMK L F NROW WB/R X Q
Y WY G D 0D \RIW KDHV P R V SKQU®HKHY H U DU G/ H HGW

y+00 £ ,QIRUPDpQt VIVWpP NYDOLW\ RY]GXAat =QHPLAW Qt RY]GX&t QD ~]JHPt yHVNp UHSXEOLN\ Y |
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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S LpHP& KRGQRW\VQ@RIGDpXMH
GREWR]S W SRGt IR\G QRAN L

D P VMDRRU@HS t]OBRS

P V]DQHS t]@LWWXDRHHS t]Q IUYR
SW\ORSRBEPtQ QB PQDRHQWQAV R
NRQHQAEFH | GHpla XWRAK OWN 1 DRSIN NYe

W QP X D SBEQ R M K@P X S HWUIPRYi Q
LPLV@EKGE §KWMpPY &K UDDBRXUQ
QB 1] QYBRK D QB 1] QYK R SMIRYEFK SRG

PtQ HN W QR VWUWPQ SR IBIR | SW\ O
SRPIQHN JiYIM @D GHX GRE D pi W LIR\X

9GORXKRSREDP®RIMFAHD Wt RFLRP
MRX E KHP GCH MBR@Yp WS\ IR SIMARYEFK
SRAP QN | DWRXSH) \aidH RGP 1 Y QW
GRFKS|tHEHRY & UD] QPR X OHAAMN
QHS t]QLYEFKOUR]SW\ORY&FK

90LY PRWRRIFNEFK SRGPtQHI
VHNXQGE LK SROVEQE DFKHP WP XVDR RVpU)

OHWHRURSRGPE@MARH M P pAQHDS C
U H O DY\OLKYNDR & WFR/O X QJH HIE tP |
RYOL ¥ KHPLTINL Ni© QR FSHWR E t K
PHI]QHp L &" XM WENERPY] G X3D S D H
HIVO 9O0PWHWHRUR GRGAF
EEMJHS tBPYG$SVOHGWKQRIYR
KYiQ Gt NDHEQ HP DMRYDEFK O\WN
DWHGNH Qt&HQRK ORWDWRES U $ E

IRWRFKHPRLHFDMER ] KR GXOMKGIH pb|Q

HQI OHWRER REY RWp S O RWAP p
LQWHQJOXQH pHA LV SINDWR N
N R Q F H QR\ B QY& CPDHIBNON

2GVWUD RYiQt ]QHpPLA"XMtFtF

=QHpLAOIKMWNMMREWPRW@YVWUD
SURVW H8REFWRXG®HSRE PRN
GHSRNIVIRQHpLAOXWMFRE YIIRY]G
AtQDHPVS&Y WRKANDRNUGBMNSR
G OtPIRE O D pSURRE t KYIRVELE D NDXK
QMR UR SRAWQ SOQEFK OWN ] CAK WYi Q
DHUR VR DiR YRFB/R ML KK M N R
GHQ]DPVQREKSR G R E O B PR F K
N] D F K\ W pY VORNER ] S R XSO QA6
YM IS G D MitIF SINCFKL Q @ RPVAW Q¥ L

Q IV U YV Q& NIRLYQQ R WY 87U | AM\H MIL

LQWHQYEWIHSR]DRKW Q8MARQW
S UR FBLY\G \\ M H.NDtW HQL] &FWEP R N
GHSRIRFAMGHOBDVRYNVPISIX VS
NR G VW U D iR\ &} GK@ DY QR X

P VLHIGKZLDA H Q H IDIMOASDOL@X/H V
VW HRMW K R X VRORQ) G \Z K YD O X HV
RYH P V DMGHVLJO@MRRGLV
b | SHMRQ FRIGUWRY YOOH/ EHEIHD DG
¢ P VDHFRQWMG&BUJX@IOYRXUD
PQEDOEHORZ P VDMXQIDYRXUD
6 LW X DAL IMRQ U Y RGN 5EHR/Q 8 QW L

G R RWHFHV P B DKQOKR O O R RV@EHND W U
WLRBWKHR QWVRBVWD QRB[MWHQ VLY H

H[FHHBWEGR O OG WO R PR MADOW RV W
RMEERX WY EWVOL JKYIDY R XUPED H
IDYRXUDEOH GLVSHUVHRRQHEORFQ RULW
WH RFPXUHFH R YDURXY NQBY/ R QASHMRQ
FRQG LOHSREEBNH RBDDQWGHDRRQ
WKHDRYHWKHRQJ WHIHPBDWD eH
VWDWHG WKDW ZKWE&H YU WROHV ZW
WXLV SHER QR QBN RMQGHDD WP RHR U
OGS RAAHQ IBVNW U IL @/ KARK 1P B\ KHH BV X E
WIQADO IHSPWRQ 1Q WH RFFXUHIH R XQD
N ORDX\ @ ROEHUR/Q & EKLURNIEGHD \

7KHIHFW RI PHWHRURORJLFDO FRQ
RWGHPDWLRQ RI VHFRQGDU\ SROOXW
- FKHPLVP Rl WKH DWPRVSKHUH

DVHMRABRILFDO FRQGLWLRQV HVSH
NW MW O D KVXLPYLHR IWIDHDUQ\GR QDG LDW LR Q
G HEF \B O\HNFEREH H P DRI\ V LSTROFGH V V H V

K ¥/ D NS @IDFAR Q/ISHR O O X WEDVQMDW K H V
DLW %D HNVO OHWRBRJERRDGL
WLRQRQONBYVHR QEEMP SDHFW QWHQVH
KPL[LQDQHWCBLOXW\II—LRIQ/\X/\MEIGWDQFHV
b QW KWBWH G X FIWQRGPD WIBWHDFWLRQ
Q®RODU UDGLDWLRQ LV GHFLVLYH G
ERHDFW,IQRVQVHX PP IKUJW H P S HHUD QX U
HSHADD LQMIH VRDU WDADNRY FRQNEXM \R
KUJKR]RBRIQ F H Q W6 O EVEENRQ V

K OiWHN
S5HPRYDO RI SROOXWDQWYV

Rk DU HU PIRYHG IUR \WH DWRVSKHJ H
PWR ¥ JKUD QGH®H SRV L WHABSRVLWLRQ
W KSHR O O XOMD R WKRDGERVW KOH RIQ W R H
L FDUWK ID\EHFLSLWB®WH KRRVADVL R Q
EH FOWILHG DV FBRXG G-BRIMRY RIEXULIQ) 1Q
FORDPABQFRPSHBUWMREXWDVRAXV
V X E V WFMP K HRMDHY R Q G H QQ)ORMDLER®)
&V XE F QZROMIN KSD UWDBPBISM® Q G
DV HRXEV WDMEA /W FEQ D I @EIREGV
KHIIHFW IRWHRBIWR/L QG HRSXHRWE K H
GXUDRMWRSHFLSLWDKMLRHSHFLSL
VDIQREA @ W H'QVYE WS R ILWFLORX(G € V
KSHRWF H VIVRI® O W K RW. DKV HIQW L W \
PO R 2 KAY RFDAVIG\H S R VR WB@RQWH B H
Y DQWV H.WAYDDRD NW KIHH D WRHRVQAWV U LVERR W L R C
WHPRYVRQEVWROF BM U

H
R X
DE

EO
EOt
RQ\
D

t

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOL
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF

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

&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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OHWRRBRJILFNp SRBPHQN\ Y U

OHWHRURORJLFDO FRQGLWLRQV LQ

7THSOREWIRN VL@P G QR BRIOLMtQ,IQ WHPSHUDMUWXIEV W DIDERYDHD O\
URPOH SOIRW BRMDXHFEE\ODf & R&a QRUPDKID YH UD QI X\CHP S HHUL QWKKHU
MR f& \AB®HAERUPIiOt 5RN W H U IRIWWKHHB K S X ZO VFf &Z K LEX

VWDRGUDNR G B3 MW HRBORINDE t
9 WAPQWDIAKRN X E\OMH S CRRUQ i
0 VtFQREU®LPR iGMH S OCRIG@®R U
DP VtBHUY BJQ WH G\(H S @PVEQ R U
1HM YWHE RREW QFO® R UPEOXD ] Q
PHQIQBPQRUX f&

=HVURY GiHQQRV WM B GQR W OLtFé
RWRSORQSOBWURFH E\CRBU
GORXKRGREBPPXX Y\i8URG X
HPLUWHWiSSRXYP VtFEKE QX QOL
W R S DGXH GIBU R V E QUFRU R G XHNPHP
]Y\WiSWRWR¥&I4HRKWDW®W YtFK
E\GD. AaRE VU,

6UIANEYORN QRUPIDUHP WRe
~KWQ WaHN @ ~]HPt y5 plQOo PP FRA
S HGVWD Y XQRHU P i O X 1HMY
VUia®DS DGR B $P VQid NRK
bLQLO QRUPIOX QDRSD
]D]QDPHWYWIORQX QRUPIOX

=DV WR N SIEQtR WO HK BFW \ O F5\RE
PtQHR VIFURNX S WV NRKS X B
DJORP NMMDHABGRRY, 1XOR¥YN

+

f@OERWIKQHRUFDQRH
W KHH Y HADVR MWDWUL Q FH ORV W
WHKY KD Q FPD GV KSRDUNHVIK H
PROWIKHEUXPDE[WRIHDERYH QRUPDO
PR SHW QW KOHR O R KX (D QEX J X VW
D DOKREUDWERYH QWRH P 8 BUDKHX U
JH D WHY®NGIHY L DI'E PR R U PZIDOYH
Fik FAH@HEUXDUY &

RWWROQRZVRPSD RIWIGHBH H GID@WK H
NIFGIG L Y P B ® BRBUWKKHH D W/IHDIWARKEY W H
V SRGXFR/MHRQVVIBRPRN D VZ HQIM DW H U
YtRQDW PR QR ETYU2PW REGIER YHP EH U
FIRI FR P $I03Y R/ KHR QVWH DR H UIRIH
+ ,Q-D Q X DQ\GH F H P EM K&

G X FVRIHRQ V M BREQWD \Z D§G H QWMQ. G D O

QULIDOR AHUKHP DL B RQIWKY, ,

HFLSLVODWEZR@RUPDXODYHUDJH
RWQQSBELSL\ROWIMHRHY UR W R H\

HBKISXEOVEPP FRHVUSRQGR QJ

R Y PrDDIRAN E{H‘OR7KH)DIHJVW
DPRXQVR SUFASMIMRY IHDLQ ) HEUDU  WH
DYHUWRBMRL S LW DX2EQHREQ R U
Ki QD Q @ KWP D O D PIR MEDAMH F & b GO
JXVWRQRUPDO

O
p

tE
Qg
R

QHS t]QBREYHNRDPOLVWRYREXJ,,, VKRINCSHRSRUWDMRKMIGLYLGXDO

AQ |SH\REP MNFK KRGRFHI NMp M SR
YiG QR)INODIHQQRBEP YUSQWL

Q3 X FRA @SH RGSRMG S$P WP GHIQP

NRQFHQ WIUFRAG HOtt W SO 8 B/ &JH

+

WDE G R a0RH G-QXR UN

NLQREBWL VS HUR/Q G QWYL IRIR @ WK V

DIFROW i8] H FokH S X EDARLGR) JO R P H UMKWIL R Q V
JHRIRFFMQBRM QID Y R XFURDE®IHNQ R Q V
JH E UXW BR Y H P BMAD X \EH\S KPHH W KR G
XVHRWKHYDOXDKLERBHUIRBBPHG
NWKH EDVLV Rl GDLO\ DYHUDJHV RI W

DOLVWRSDENEUD]Q BIRNOFEWN | WX | FRIYWS REGIGMIAHIOH H UBD FFR\Q

QHS t]QURESW )\ CRGIRIQEIX E®
VUSE\D éVNIWS t]Q UREB N \ C5RRYA
PtQNNW A NVQYRX Q BRWVHQ QBIWSEP U

1DREUIJNXMBDSIURJORP i UDFQ
]Q]RQ @ YO ED PHL PHAMRRRIIFNEP L SRG

PtQ\CP L D NRGAHQUIAHP L ] GHplA! XNRFK QWM

=R H) M IRpQ SBE K YHOMDPQKR LQEH X

WHSOQIG OLPKLRVGIRKWD?2 YDJO
PHUDSR.SQ ¥ W D Q NF BRI UIRO X V
~pHD SRYCARYDA] D U-BU HOBWYQ SUR REQDW
DJORPHUDFH

FHQW URRRRIR IQH. QH DN BIU R UH
EFK =+ DE ,,, HWBWW VXEVWDQWLI
HFEHJDVIAVKRFFNQERHX QDY R )XALIVEGIN

VLRQQG LIVODRXWR BW REQIER Y HP EH U

RI )R P$ S UWBX J X W\KRHF F M Q BRHI

XQDYRADE®! AVSHMRQ FRAWRY ZDV PRI
FRPSD ZD @ J K WD \YH-DUD J H

R)LJ,,, GHSIWHKHRQ QHE M\ R\R Kl
UWJERQGLMW@WOOKW@IQHAQ
IRUWH?2 . ) 0 2VADYD. DUMG
) LBG-N O tWN DJJGRPHDARQ 7KH DQQXDO
Y D U L D WVKRHDQ W HHD D\G
DERYH 3DLPIQA YD OXGNOH IJORPH
W LRIWW D \B HRH)S/L B QVBR® ISKK U SR V
RLOOXVWDDMNRQ @& RHH Y HQW
WLURW PMBWIOHIJORPHUDWLRQ

XU
ub

HV
D

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

=QHpPLAW Qt RY]GXat QD ~]HPt yHVNp UHSXEOLN\ Y |
$LU 3BROOXWLRQ LQ WKH &]HFK 5HSXEOL
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7mE ,,, =P QD Y SURFHQWXiOQtP ]JDVWRXSHQt UR]SWV\ORYéFK SRGPtQl
]D REGREt * QD ~]HPt y5 D Y DJORPHUDFtFK

7DE ,,, &KDQJH LQ WKH VKDUH > @ RI GLVSHUVLRQ FRQGLWLRQV LQ V
ZLWK WKH DYHUDJH IRU WKH SHULRG * LQ WKH &5 DQG DJJC

5R]SW\ORYp S| 5RN 0 VIFORQWK

'LVSHUVLRQ F <HD

- r r r [ 1 [ [ [ |

YyHVNi UHSXEOLND
&]HFK 5HSXEOLF

‘REUp
*RRG

0tUQ QHS t]Q
ORGHUDWHO\

1HS t]QLYp
3RRU
$JORPHUDFH 3UDKD
$JJORPHUDWLRQ RI 3UDJXH
'REUp
*RRG

0tUQ QHS t]Q
ORGHUDWHO\

1HS t]QLYp
3RRU

$JORPHUDFH %UQR
$JJORPHUDWLRQ RI %UQR

"REUD
*RRG

0tUQ QHS t]Q
ORGHUDWHO\

1HS t]QLYp
3RRU
$JORPHUDFH 2VWUDYD .DUYLQi J)UEGHN OtVWHN
$JJORPHUDWLRQ RI 2VWUDYD .DUYLQi JUEGHN OtVWHN
'REUp
*RRG

0tUQ QHS t]Q
ORGHUDWHO\

1HS t]QLYp

3RRU

3R]Q

=P Q\' Y W&t MDN *

MYREQROUVDYF Kt ] GHQQtFK SU$SP U$ YHQWLODPRMKRLLQGH[X SR

1RWH 7KH FKDQJHV RI WKH VKDUH E\ PRUH WKDQ * DUH KLIJKOLJKWHG 7KH GDWD DUH EC
FDOFXODWHG PR 113

=QHpPLAW 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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RY]GRBURNX VBERVWREQNWH
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, 9
piVWLFHPL Y URFH

6 XV SHQGR VD H

PLVQLPRLURUSP UQRRGLQRR &K
WUBFLE\OURFH S HNURHOQ
~]HRFBVFFD RE\YDMVBHIG ZE $P U
URPMRQFHGQWUBRBORRFH SRX]
NORNiIOStRNXUR[PH Y Q0 KROWXH G
VWD®EML D9

. S HNUR [KHR@GL Q R P . K RDLIKARE BV X
GRAODBRRFH QD VWD QL¥FWD
] FHO NRYRKW XVG RV W D \8 R p QG
SURRGQRFRMRpQQHBURFH NG
E\OR HNURDHQOLRRYV QRK R I3BW X
]JD]QDPHQDQR VWDQWRNDE@LF
REWY QD GWIBNHW WWUHRHR 4R
~]HPQDNWH BFRE®B HNURDPHQ®
LP LV Q@IKARB XN W HIWME H Q & tYFeLN \ Y
SDWR®&NX 'RAGRIPHQAEHQt
~]HPNGH.ORD RE\YDBM® FH
QMIRtQ QéFKVFFD RE\YDWRE
8YHGHPRHQAHIHPYS HNURHJ
KRGLQRYPKBXR MHHYWLRNDROU D
VNRVOHVDNDRIORPRUDFILLHMY
]DWta MR R X LREEDCCRBAONDW HWDHR H
GHAZOBAWREK® D,9 DJORPH
2 . ) 0 YH WHUG H QLGPtL VaLtPLOW
YURFH S HNURPHQ@ ALWD QKRG
QR YLEP L VOQLtPAON YADENBYS HNUDY
LYGDO §yRKFAXD JOR P H WDFRFIK
GRASRHN U R pHEQHFIQ i PR JORP H U
VYEMLAN@MY H U R D8 IEKRGE BIKIRX
PHUDBEWD B 00O 9 URFH QHE\
S HNURDHIDPHYQIWIRBKHYHURY
6W HGFHKLKR]iBDL&RY éPMORG R
UDFUDKIE® 9 DJOR P BHWIDR 4
YURFH NS HNURK-RBLQRPLKR
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DQ30 |UDF VHRME@RW D L Q
%EOMH(\E))WE\MHVROM&RWLICRPDLU
D QLIQW K8 H FH S X E(QE IH H GR IV K H
SROOGWRIRMREB®Y DQIM FRQWLQXHV
U WRDNDWLIQLIERQQYWMEMLRRWLRQ
V QDXL VDKE RY H DUSR.OMO XWQRB

U@HO W¥RY GW ¥EH J RQV K HBHD LRWWK H
|UDF\WQ ROQVR HRFDWLRQV
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JQp RIW KMH U URW RE H FBKH S X Z@ MK
HDSBU RWISHRSXODRYDREA FD®D X H
Qg[FHHWHﬂER]OO(Z)WIﬂEMRHBO IRWKH
YHUDQR XRQFHQ\U WD WQ RBDWLRQ
ZDWFBH® )LJ9 DQG

Q[KH KREHOOGWAIRYRED ZDN|[FH

GG DW RNVWDWLRQWDWLRQV

WDW R@HOFOERH U Z LW K | | L BLCHARRIY D O X

DWLRIQLWYHWKD® ZKHQFHHBLQJ

W KG-D LR O O ®WRYEMPDIRKBO Z D \H

FRAHIBW RVWDWLRWQY\R LR QLI

Vit 7 KMHOWEKKRQW L @HF® V IWKH

t KRX P ERIMY H U U LLVZR W B\HKE-D LSRO O X W LR Q
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ZLWK RIWKIRSXOD® LRQKH
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PHUDBIFIKE® U @R YS HNUR[PH Y
OLPVWRMH BB H Y&HPS U DN P H

YDJORPRUDFQDRVWDWQiFKaDN

GRFKNPt HNURQB®{D R Y& KKV VN
S HGP VWDYM®@RR YWWB BK FtFK

P LVAUSIUERU $ P UURRIXRIQ F H QOV U
E\QURFH S HNURPHQV W DW®P
] FHO N RSYRKWRX WDW§ENG RV W D
SR p WVEHBAJKRR G Q RBWM®Y W DZM\W U
5DGYDEAVH ORPEUDFAL WDE,
D;,,, 7RWRNIBNUREHBURE
PDSURPRUS$SP N@®FH QWP U DW N X
NWHMBR H]HQWRY®QD 2 URGI tY
YURFH GRAEMSRHN URRP@LER RV
OLPQW X VWD QLWFDIHLF IRE 9
FR& HGVW BYRNDRBH Qt~]HRNEF
RE\YDOMHOM AP QNRRO FH @ W
SHQGR YD @ WHERH M 8 DRMNQD Mt F
QYPKIDGNP 2 GP RENP DO RIDANRVG] NP
.RQFHQW®WQ D¥F\H D]K MW HIRPEK R
VQHMY\&R®Q RW R © D GRQ ¥ EFKLFK
RE,\9 9\44NRQFH QW UDREY] G
E K HPK O D GREPERRIVR X Y IMDAM &
4tPHR G Q RPN K WHVFH ] R Q\W HFSKH
]G U RWIEBN HK R U & HQR FALW \ OSRG P
N D PNW MV RXV W] MRQ FF K tFtER S
ORNVORS HQWBW LV3IBK UH\38
YYy5SRGtOHMtHW P REQ
RELD
P OSRURWORNHP RGO SUGE
VOHMY\S8PL URAPIb QNRIQ FH QW
Y O HGE X HYPW H GREENR \ K O | PR
JRYEVKWX\DIF$, 96UD]QVIEENRC
FHQWSOD DV WDQRY XY HEU® HS O
PLPR iGQDGQRUPYOBR U Q&S W
YEPSRGPtQMMRINR QFH@W UBWRH
]D]QDPHWDIXN]p t RE,\9 3t
PLQRXQDGSUS$WHBEREREPL R
]JYEAHQRXXV DRI PKR U AHRI S W\
SRGPtRWWMHpPKHP ViFHWI@®MHSALO
SRNORQFHRWWRFI30 RSURWC
FKRItPRNS$VRBLOG HBAtFQ IPYp

W H R U R (RUR F\NP\ORE Pt QWY U Q
W H SORRSIGIPR B D,S,

6XVSHQGRYD®® piVWLFH

CXUPLWQRPH¥HORYQHpL BW] QXER F

YSRURYWIRNHP GREQOB tSD

5RpOKRR QFHQW WDRF

R B Q&R X (DK RWQE QYICW H IO RUDWILRQ
R3UDJNHJL9 ,QNIAUQRIJBRUDWLRQ
t RRK H KRXSWIR O O OWPRMY RB0 ZDV
QbHFHHIGHG RQOW KFHU QR 6 YMRWRES O X
DQ®BUQR =Y RVQUIDWNADF D WELKRI®Y
éE[IgHHGlWBSI-ROOK)WFﬂERWLl—@WDXH
%GUQBNR QQ FAM A W MXWKUD I ILF
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Al L F X D\® RAEVS KU DGHFORY
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KZH. Q WRIW [ D P SORIRCHD W L Q J
QWULER@M@OPRYVW RO
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5HVXVSHQGRYDQp piVWLFH MVRX piVWLFH S
SRYUFK NWHUp MVRX QiVOHGQ ]Yt HQp Y W

Y RGIQHYXDSHQG QG FHORINNEWX. & X Wb WR MDUUIW @ D WOAH3H SRV LW
UHPRQHW RHS R KUH B P HY R | L\BK DX(EDVURWTKK D@ \E SV RN QW R U
WKH PRWLRQ RI YHKLFOHV

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOL
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF

N\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
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piVWIOF ,PLVQLPIWBUS$SP UODRKQHEXVSHQDUHW LFXWINN H

NRQFHQWUB\F&HNUQDHQ~]HPt$FHUWD&>QFWR@HRHDQ$JROOKWLRQ
Yy5VFFD RE\YDWHEW® RSURWL FRP § REEMBGRRO SDUWLEX
SORFK\ V RE\YDWHO Y U F@DWKBR%%PEH/ A@ KOHY H UDQ H
OLPGWXQRFH QIIBHY\lWDQY_(FRFKQX[F@QFHQWQDWZFD@[|:|_|HR;\HH;U
UDYVNRYV OKNQIR H QYD @ NRIDML R IW KMH U URIW RRH H F5KH S X ZQ@ MK
OVWHFNPE, RE® 3 HNURPHERIDSBU RWKIRSXODWILRQ FRP
QKRP W E ®R]OTPHIR @D WEQRAK | SOHOBWR RIWKPMMDZLWK RIWKH
R R O Sl o 158 85 R VLo
GRREag)SQHNU QWD QLFLFK] J L RI)Q B\W QYW D WMWK WHt) L RQE

©.,, JLJ, 9  ([FHHGIQIBHR O O® WRIRQ
90\4aKRGQRWPLRW]GEEt VI \VN

OHY¥PaH F& HBW RIDW R W/ID O
W X MM P YDIOO D RE AR RINRKE, 9 V W D WZIKRHIVKOHH Z 1D ® [F H HIGH G D W
D MVBBRGREQNXBO G$VOHBRH

pt VWDWLRQMM )LJ9

] Y\WiSDQRU AXRKS W\GRGERIQWNMQ | j KIHIBLR O O MNERB®Y RFFMBDLQ
MDN& tSB® E\OQHMYSE@&tP BQpPp OLGVKHROSBBWKHDYLJ 9 DQG
VIpP@RQFH@WULDFRIRFH QDP HQVLPLWRAW DMDFRQVHTRHOEWVLRQV
YOHGQX |8 PK HD VWDIQBR UG HV SHERQB QBILRQV
PLODMNMRWBO W KH JKBIYMUBDREWK O\
6XVSHQGRYD®® piVWLFH FEEQSXFSL(J?\WBDWH-QQ ZDYHDWRW

“-HPQUDMFHWBOQFE\CPD HQYDRFH

QD ORNDQWRERW\ MMO Q3FKIFKL6XVSHQGHG SDUWRFXODWH PDWWHU
QbW\ NRKU®%VIK)R PQWNR/XVD QL FtFK

YRNUBVBOR YBMPNRRP R UDFIDS R 7KHD{A';8§FSDE\’RUZVYRL3:3<;K%N\OQ&HWHM Es/WLRQ
MHGRNUHVBYSUDWMDE, 1HMY\é§tO]HRXZLHHLQVMUQQRG:LLWW/\WM/(\?\?D
URHED[LPIGRNRQFHQWUDBEH | \\| mong qu kbiU QR (G DERQLGTW K H

UHVS —P E\QARVDDWDDMWUD" " )"gp 3 JOR P HD QRQHFDGEIQV KHD t Q

YD yHVNREKRB/RIW N i DQG 3UDJXH BEVW,ULFWAKH7KLIKHVW
[lPXP DOQOMGAO FRAQWDIRY, P

DQG —J AHVZHHD W W DMQIZNN U D

YD yHVNREKRWRWNIWLR Q

3RP U \XVSHIGRYDQERK pi VAF |LDNFH 30
D30

SRP WDRKBL D30 QHARQVWDQWEHwa Wi DQ®B VXVSHEBUELFOH
ND]XWH{RGQBEDIK i URYHYLV@R |ypFWLRQV

FKDUDGR/MDBXEW\ 9 URFH V
WHGWRR IRK\ERYSILUG P JBHWX ORNDOIKWDWIMRKI® DQ®0 |1UDFWNRRW
Yy5 NGHWRXpPVG@O0 D30 DORNDFRQVWRKMW L E/HDW RQDODWRLE V
OLRD IGR VW CBRIBEIRE QR P H|t | DOV RS HREHIHD U RANOHRUF D WLLIR Q

VUSB® OH®ISQRVIVQHEEKRIG ;2 op H’SHRHWQ;(UWSVRDEDR\A%Y Pra
Q R WDCPH WROE 8 RBU D N-GMIIR [FKKIR W R

~ HSXEXIMHB0 DQG0 DMPHDWEU
RY OLY® GNSEPG t GRS UD DA NEOQ W, | p ¥ O w SDWD X ILELHOW
WHEORMRYUR]PH]t pHUDHQ OHG P e Q

! XPRYDOKRMWIID QBP  $XIXWR
YUQ VUSHLD SURVIYQBBGRPHUDFL.pDQXDU\ DQG 'HFHPEHU ZLWK O
2.)0 PHUYW@HFOHGGNQVWHRVKHKPPWHDVRIWUDJIXKHWKH) QXDO
NpMNUDMLVUSBI®) E H]IPSURVLQNPULDMVEDREEWMHEDMWUDFRWRQIILF
3 BRURYSRP t8 X GNIOHD V L OLR\NIZRBI. WO R F D WALKRIBWE DR QV KUHD QIJBHP
YHQNRYOYRKEBSRWYBKR]PH]t pHU -XQWR -DQXDAUQR $XJIXWWR
YHQBE OH®EQRVLMNMNWVNEFK 'HFHPEHWKH. ) 0DJJORPHUDWLRQ
PHUYBQWFBE® OHGH®GP VWVNEOYR -DQXDQICW W WMULRQ
VUSB@ E HJHQRSUDYQt liJ$XJXW\7V ODFRM QEFHPEHKWMHQ KLV
VUSDED OHBGHORYLQHF DW¥ R P $0IBF FRUWWR KIODVVLRIFDWLRQ
O R F D WVLKBHD W0 MIRK UCDROF D WY EBRR) V
5RPOKRIRP UXDIBBt 30 VRX

G

t -XOVR -DQXDQBEFHPEXWEDQ
VH]R QRX P UDNWN WHRRIPKQGRIR M $- X DQEXIXWW -DQXDAX\EXUEDQ

y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY]GX4t =QHPLAW Qt RY]GXAt QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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(PLVIHVSDORYDEHEMED]XMitdD | $XIXWW ODRKDQWUDIILBXIXVW
VWR XISHQ8OH QHADSHPLYHHP | WR -DQXD@EFHPEHU

G OVWNQEQBRMWIXV S HIXIFHKPY WU Q pF 5 Q QXD OL D W IKRIQR WASEH 30
SRpDVWIS JLPQPEGCRRIPY¥aBEeW |y p FW.INMRQDWREGHH DV R&QD ODEIWH U
WHGSY R TNPAERGIOBNBPH RSURWRMPLVVRRKAWLVVLBRBFRPEXVWLRQ
IUDBEL 3RNOHV E KHP MDUQtKRRKESG[KEEDMNDMPRY \RW@H [UDF
NXOpWHEQ NWHEB RYFKY W QRN @V LW & BIQJH P LV VIIBRPQ YU L F X D RWXIUYDLO
QiUSVAQHRRAYWNAEEERJH Q@ QMWXIFS WLBIQG VXV SHEQMLIBWD QBLQ GH
S\O$SHKWALIFKPDQ @\ A48 RPIUDNFPWKHD WIWKEHQ WHIDY RWY KANDR

30 30 YG$VOHEM¥VSDORBURAKUDWRQWWEBE 1UDFWRRSWUR
FHM&HR]RUEQ{M@/DQELLHPKVORYéFDS’Km lUDF W KBQIf D'GXUNWRISULQJ

QWGW R WWHE P PIHU[ S O DILADRIZHR U N V
1DGRSUD ORIFEKOMLBRPK3O 30 DOVEHLDWVXOMOH RXORIPWHELROR

QHMQRBEBt 3 VSDOBD®ERSUDYLFODUWLFAXBROMWHRUBLXFKPDQQ
VHPLWRYDBQ@BB pIDMEHY&MWDNFL 7/KKLJKHDWRWRHE 30 IUDFWLRQV
30 DSRP HE\P ONX&E@WGRSUD KUV XROIWR P E X VIRIFRHQ/KBIY H H Q
ORN D OLRWR & HV R RO QG $U D] | X BiiRY H D MERIG X WWIDIMDLR Q V
YE]QMHP LY tWAaPFKWIRFW §Q@HXPDWIKM0 30 UDWWVRD ODOMYIN RFDWLRQV
EU]GRREKCRAHHYLOODFWRKSMBp)LI ,9 'XULQJ FRPEXVWLRQ RI I}
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piVWLF 3D 30 WRH FRQFHQWRIIONRRRDHYV RO W

RQFHQWHDSHO DRk sk JHDWEUDRMRRDXL DEUDILE
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YURFH E\OG$VOHGMAPS t]QLYRPkEONISH GR P LRIHDWMRRID Q&OV
UR]SW\ORRGFKYHRRD X UR VMoo > H U \FIRRIEG LVRLIREDAFHEEL SR O OKW L R Q
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- . D QWKW MHOQG0 DQI® HPLVWARQYV
S HGHBA&LPRREQRRIRYPREMBL 1 '\ o emmd 1 W
- | RRIJE R Q G LW RIQR/]
AHQHP G OS/WRG XDNDFSHO L RBIRIHO S\ﬂnliﬂﬁowmq»maqg D QYL J, 9
GRVWXWEEBIQRYIL a RYA O/ WND QL DW XH Q B RIVOKYH K UPDGIfHE X FR/IL R Q
L Q RY @ WHIQHUMISFHS P\ V O X DJULFXOR\GXXFIWCLBQ DQG DSSOLFDW

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+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

QUS]QREODYSMHFRAMBG QR WOIYE ¥ R L QVDHEX D R MRS F6L3QN H [IW O @/HH U V
] G U R\MBSH O N REY R IFKOALIBL R GNORHQ N U p VIAMK Bl D WFHRVQW U L\E R \WIHR QA R Q
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YEURKGD O SMYRQR V LOM® LDYYDH ON & R XWHHH U URW IRHIN FoHd S X EZQ WKV L
SU$P\VNRPSOB[HGHURUDDYVN\ﬁ@"H WXDOG)LQ)Y DQMEJ,9

> = KAHH U LR(WWKRHIH B S X EB LN LG H G
VNBO VW HNANBIR G B LIMA R S UNDFNG 3 ¢ LQWR NPVTXDWRFDWKRQRSRUWDQW
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VW XS @pB %8 RPN X VOLXIN O H Py GUK B |y oy 0 VR S SREVEB G W L F RSDKH. R Q
YHOLINRWBIRF QP NW ISR U [Tha% R

HywDMWR BB 75,6D Q§® 75,6 &+HRWV ROV
GRVDEBQUFPHIL D KRGLQEBXRM&ORXGMDRBVENVHARQIUDG6WUXFW X
SR pPMWXW HE\ Q@pVWIHNSLWN BINY 1HWZBRMHFRHRAH W DFRXQ@® DWLRQ
PXODPWEGRYVDKRXWH \&KRECRYRG| LVORFDEZBEPGHEFIRO O XRKHRWK H
SROHGIYHAKHUKRBK Q RFEKU9 GD LB HFWIWBORUWILIHE® HIKLELWYV
ViVWIORHN OHDy@KREX HPLWR

P44 D G X QHOD Y BV KQHK P ERHEUD U WIL GV Y
S tPERY]GXE ERQL NMGRNEt tWRP A HBRVA R QD ONOKDUR P W KIDRWQ
SO\QBFIKNX UJRBS 12[ 2 92&

QMRD[L P KB W W B HQH DD
YDWPR W IW VRN DVOE RGN B SR W R o AO G W I P E R B D U WILGUXHEY
biVWQXNOHPYGSUD Y G S RS

! P D L QBLOQURNW KB H F WW 6 W DI
_ Y RERE HIF F X P X @R\G HRQW\CKLED D VWHMVOXK @ V
XGiORBWNPW H BERHAKNHY ] Q LAIR'Y & F Kv KDH W H UDQCREY @ Q ).1QJ9 3DUWLFOHYV
biVWLF L QV KHX F O HIDRVEHRIB L WHKFHLUAGVIAHF @V O \

3 tN O DYGHEYQXW U R SR JHIGRBAKFEYR LQWRHRJIDM R U PIHBH V ROMEH VHQ F H

: RUDVHEKNWXUMUWRBY 12 2 92& LQ
KRGLQRYiNSRP X VW ISRVOHGREKRK DM PR WS WHKA.R'FDW K REFD V @& K H
QRY BKIHIGNM VRN B®t i G ¥QHp HRIK@

! QXPERISDUWLRUKMXFOHPRGIRQ
S S tOHAAWIR\WBWDYW RG NG LEF3 SRED FOX\VEHKY HO@R/LRQKHEDUWLFOHYV

'QH G R &YOURD Q KIFFB L QIF&@EH DHRUPHG

JP1Q Q@EiORMNMANRKY GFUWIDEHQ QIR o yy[DP ROWMKLIQ IO XRIQRRADFEWLY LW\
V'S HNSARYR U X WEHPIHX 8 M WWOLAN O HE R X B8 BV KKHR X WG\H FRAWB@IX P ERIIU
DpQIKRGRG KRG LWLDPQQYY BMRE! SDUWRGOGHYIWRBESUZROHQUDGLWLRQ!
SR O H KXQtE KOR PW pXV3&Ri O R 8 WNGBAR ERQUUWV DIH VR PDIN : DBXULY
PLQXMHHUQS\RWIWWY\WILW N HRYRSYKD : LW F KIH Y KW J, 9 7KBERYH GHVFUL
PH]LD QP MHKWRAWRIFHR LQ]RQ L EHBY HRWKRUP D RIQRI@ D U WWRARHNV
NDSY S D OR 8D RFFHKORNKQ G URRKM $ SODFWKPHRUQRQRJI$SULO 7KIEDLO\

V SHF W KBV WHUBFD V@ KQHK P BRH U
9éUD] QG MEAXIRSR bW X V8 R R U XMIH PSH U WILGVOGHF O HDR\ARE® R F OIRF N
VWDOVRRD @ EHP P WER HQtH| WIIRHRUQLQW KBW H U QRE@LWIR RIDV H
OLNRMWHPLEBERERGBRORYRYXHYH QWM HFWERPLQDWR@FDV

6 W R X STR\bHf W VRIGEF D Q XIFE Y. WIQEK P ERBWD UWLWEBHWRRQ@BEHWZHHQ
YOBIPQG QPLQVKIH HQZIQHW ISD UWLFOHYV

4S L bING®ID U $ VWD ISIRR G X 5 VG R Ig IRUPBBRQBRWMKHKL GIRVRPEXVWLRQ

SUS$P\VOFGYERBMS P [ @/ RRIMS R FHYRFOR VRSV
1Y éaHWiR G KNAMLEMH MICRIQ BAFHK $P RHSR QR X GPHS®VHV VIR RIGK P EH U
NXUR$ JH NMEFK PRKRX IRRKHPIANBPL| REDUWILR DWW D WHGY D/ EHP FLW\
SURFHUMLNBWXQ GiV\W B RM ONHRWQ VWD\MKQHDVXW[K@U]CE—ILVWU[RE[XWLR(
FHQWMERYW tRBSQW R YQiarsywHpSDUWKDPBHHSE UIRVEEHEMS 7 KH
, L QH DV QXP ERHISD U WIL @OSIMVURWYK H
YHpH UDDRKHKRIG L GIBPWtRBORBIR
. V SHFW UWORLVWKHR U QUHQ O HOFRANG O \
FKiJNS RN OSHR/M X VOLEN O H DP@UK Ry 1y mny DA RLGG L BWXTRGQNARUIDHF DV RG J
VWIMDSIRP L QP OMWH & L NNRDMVHIREMIQ RHF R P E X VO/RIGR(@EFBVRL Q G X VW UL D
Da QPREWY 2GURNX EXGHVRKHWVKHVYRKKMDMFR Q Q HZREWMHDG Y DW H G
] t]HERH@H O L NRVWWWQLEWEB WD SRG X F\R LERRY/S$ IO U W DR@HWH DY HR X V
QLFRP 6036QIRERMXWDQMMIEKD YH @GR FXUVRPAK L VK FR QSIDUNEFBH V
W HUPR G H @GX BNHAUHHRPIAXL 4" BRi@t O R U PEFAEK R W R F KSHRIFEIHFVB/BH & X FMQL R Q
W N D 0&WKBN\E R/XV D Q'IDARARK H @ R X& R Q F HQ WARIDWD IRRWHCS H D\QIR DBV &
DV taEBD W B&i] B, 6 W KHHY H QR Q B W@ L J KK\ OWAKGHX P ERIIU
: S D U WLL@V GH\F O HADRABEHRIPII VDHIYL J K W
1DSR]D RPYYWURNDOWW DY DS)L

H&MmY WL\ OKHVWR PPFDWHHRBRPH
EtKVOHGRYRPWIX WIHOLNRMWQHSKIGRPLQDIOW 6WDUWLQPHD

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOLN\ Y URFH y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF &+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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YUR]VDKR& QPR®RNX YOHWHFKURMIKH UWLFANWUZEROERQ
+ URYQBR]D RYPGP V UIRDWHBP/ WDWKRRKD QRREIO LW\
NDORWWUDY BHDKBURNX E\OR o S B AMIKW i H U P R G W@ BIGIDE O A v
ERﬂ\?&g&ﬁfmxﬁﬁfﬁéD RYRIX GHWHUPRQ/EWDR®KRQDWESUWDQFHV
DWR W W D WD RQBPW KPHHDWR Y QW V
3USP BROPIWVELFURFH QIVWD

MHOWKER75,6GDWDEDVH
2VWUDYD )LMFRGMHG\AAIWURY Q X P ERHSWD U WLLGY & H W D E VLR
VURNHP 1DVWDQLRRYLEF\WMLa g v W Q

_ R QPKDEHHP® Q IHMBRWIED FR XIQ G
SU$SP B@®R&®PIWWLF YFP 6WD

HXUE WQ RH2VWUDYD YILIGIAVHG\ L Q
9 RYLNANIO]SRIBHHWRAR G QRWWLF +  WKINW[WHQOGHEDFRXQG

QHAWDQILFANB & HIFJKD N FIRER X ND | XWHEXUEDQ VLWH DWW WWKWHDEBDJIJRRQXE
PLPMMLQ@MDY\488 RGIOURIMHPLA"RYRQt WHHDWRUIDWRY HEEP3RRUXED
YS tkUDREOD@MERQV MWHPP G O VN &KED FRXQ@E& WDVMDOWLRQYLFH

S O R¥AKN RMOX D Q LFFKHD DIG QWR NXQ D W KCHY H UQ X R ERYIS D U W D RiDKHH
SRpWXWEKR DR GCWDK\@ AtR Q F H WD Y DV)W DENMALER QS D U W3 HRA®H V
SO\QEFHNXBIR@% LpIDRPIKEK| L HPRHUWKDQ 7KH®YHUQIRERIU
VINKRMMW\SLSENRHORKODWWU D Y \S\DRJWRLW®&H VR Y VD ZADL\R QS HALP
_.DUYLQVND 7K8  RY VRMHD M KR GDKN H EHWP BRH U

. _ SDUWS HOPHAWVK W@ HI H M &\D MR WX H
OHGLi QRIY@® SR ppVXWMIKE U D | @

L 30 D F WLICRIQL\F D VR QRIW WVHKUL QKIVI K H U
9 RYLFRER DWIE Y WEtFIXN FtF D F \R ISRQ@ O X RKHBMRY KEHRAUHWM J L R Q

+ —PQDLIHMGREN MWYW FRWR ZL\8R O DWW KOH U L F X DNWDRVE R Q\K H
ONRWRAK [UNRFK GHIQ KRG WWRYQAQ M | VW D WQWRKER R ©BIBIW K H DW KQHK P BRH U
IHMQLERIGEBWSE KQHUB RV DKR Y P®R WILFOWRE V W CDQ VHIFBAGHBSH J K H U
YRGSROKBGILFRIAK Y \@DtREDKWH P FRQFHQ VWVIWDKMD RIQEMFVXUVR 0¥ K XU
Y H p HOURIBILD V QU IKBDO M H G Q R NQ 1D LR [D Q@LRVERQ L GV EW\S | RIVE H
Y&]QDRQYOLYERGUDHRG N LG LWHOJEVYWUDYD DEBDYLQI
QiUSRBNSWGERE GRS UDFUIFHN| 7KH HG LOMLIR JHV V IL R KHX P ERIIU
60 H G RO QMU R V RIDIRWEII 0 H 6 G{F R W L PERISE QR X BRI C R ¥ L P
O HWQIFR&QYDY 8] QD BXiPANY DO LWEHQ 1 i qikivy Hi D F W RREED O D DWH G
PRQLWRNWRYAYPWORAGHRFH VSX | |HMGY 9 7KBRZWD Q& MV WEKH
aW RRHQRPpMWXWUR]VDKX+t G DDMD W W D (MKMW H UBQRBRMRHL J K H V W
—®MDBDOAORND @+ 0 F K YDORHANEN U MIH HQQQJIBR@ED U O\
PRUQUIADMW KHWRFDWYWRKEVWDQWLDOC
.9 ORQLWRURYiQt NRQFHQW UDIFit EPAHED QVOR KNG R LV LBEBV H
HOHPHQWIiUQtKR RUJDQLFNRK®RXP RS UWGEX OHYIN DKIRLXFU V

D pHUQPKR XKOtNX ,OHFHENWUWDFHF RFRHFDVLOBOR U

8K Ot NDHUR VRO RLEFEW P R W% Ry R W DVORR Q LW/KRHM P ERHUFRW BD U W L@ O H V
R VK ® J AW KEHR Q VR L [PMR Y HP®R Q L WRID LTXID O L W\

HQRODWQHPHQWKOQDRED QLF N é WRUREO UWLEKKHY £ — — P
VORXpHGIHLRBIDRE LYV (OHPHQ @IHDBRH IR X UWKABIORFDWLRQV
(& LRUD QL PA8X K OMNBXR G RMER | o
N R Q D & SHOR RRAIMQ L F R ®FKH UX K%
ROHAMHHQ]IQQ X PELRP DNHG UR 2 &

9 ORQLWRULQJ FRQFHQWUDWLRQV
OHPHQWDO RUJDQLF DQG EODTF
R

H

ER Q IDHRORK D U WILGVAOHWV P R WS K H U
UPRIE. @OIOHP HFQWHREGEUD QL F
SRXOGBNVQIHDBGLY (OHPHQWDO
D QRSUD QR U ER&QD KWW KSR G X RW V
SHUARPFBX \VRARID@ PR B W H UR DY
JRUSURPR]QDpPXKOtNIDMIRKVRORYGFKOHWRBRG DQG EAHRRWPRV\2& DRXR
biV WIDRSRD2 & MSIR X & tW DN pl UPPH Q Q & Q F OAKHBHY X V S HRIBVXLRKIL E ¥H O DWVRM G
XKO®N&YHUQBEOHPHQYWOMER G VW W D Q B QEURN 1$Q URV IYE O BEVMDHWY H U L D

VSRDY &HFKQAX KUY D J P H QYWY H
6 F K Z {0 =DWtPERHPLWR
RY]GSRIXFHtP 5 ULP pUNDW PRI $ &

y+00 + ,QIRUPDpPQt VIVWpP NYDOLW\ RY]GX4t =QHPLAW Qt RY]GXAt QD ~]HPt yHVNp UHSXEOLN\ Y
&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\VWHP $LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOL
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R]Q D MXAMMNRPES R Q WO W\EID W PE
REVDBRMKK O%NP $ 4R E V D KNRRY D
(&LRUD QLF NP &K REZWO  + XV DL
DO 3HW]RWQG 3RXAtWiIRUWIY
W H U P L CSRIBRRYD pHOH P H Q Dhi ) Q@
X K O YNAXLYES R MAHKVIDtU D\ JAGM RV RH\U P
(&G HILQXNBMOD VVROR N PHIQIQEO

% &S RS LUEMR YDOOM\G Q BWUPHN W
YLGLWHOQRERPKMNLQBDQG LV

OHOR®RAWWRLNRORIWKVGEE R P i

G QeFERNXPHQWXRNX VHDE®&
SUIQHJDW L-YHQ CPM\F KVWRQLIB L G
]G U DBWtH G N @/pO\GY. KIR GOXIND N W6 &
P$AVOR NDUYR V EWUHEN pBKHP L F
OiIWWR[LF &KL G\RUD QLVPXY

(& UH%SR S URADI SH R VWOR
OLGVWp®RKR U &RQHP R A\ GEID
1D&RFNHU 2UDQLIFNW I H RID
QLFNYK Rt NIXPER K FRE V D KRRLYFDRAL (
IUD NEH MVRW X G RSYURN MLIFIKF L (

QLWKXW D JHEL@EH L Q I3-D0QEG L V
6DWVBIWO L

3UYRWDYLBHDQ& 28 Y5 YHUDN
30 E\ORKiIMMORRUX QI3R]D R
V W D QRUEBFHWAGE B W H F K Q IGRNGRF
RE& H]JQRNX SR]DVVDPYRIRE QR
OHGQD 3U$P WRIQFH FWMODR
XKOtN& YOHWHFK  YH/]JRUNR
IUDNL MH —J P] pHKR& WYF
—P D2& —P 9URFH VH&
SRGtQEF®I ONRNBBKHQ 8O D StF$
P UQ SRGEMH D2&
IHMYNR®IFHQWEDFIDP HOQR
D]i t-HOLMR& S tPéBURG X QW@
NR QD ® SR RM HXIR plK RIGR G QR
IOHNWR BI®R KRG ENQ HM YS %P
KRGQRWD —P E\OQDP HQUP
DQI3RG]BRN KRG QR WO HWREB R
QH @IS U RAWL DMNe U D J\QRQ FH QW VB
SRK\ERMNMRKRG QRW Y 9WRRER R
GRFKITENHY JQLWHKN X Q G2BGQtKN R é
4 H QH J H WDINWVQID\GLRAE UE P G L DHRG
PtQNiREWO

1DVWDOQVYWE G EHPVR XHQRQFHQ
%A SGRORYREX 8O0OWUDVFK 2B
URNX EXGRX Y UiPFL SUR
NRQFHQNBIFWDORFIDRQLWRLU
NRQFH@WRIGIRN X S UR BN BQI®W D
. HAP@DFRSDRY R ] YWDV R X |
JORE]I®P Q@%9y5 7DWRVDQBRNDO L

b

SR O OX@IDIRW QB ONQ QFBIYHIHWDW L R (

|UDJP HERKY DHMp O 'KLO(K LV

o HP LW\Y WEHN P R VIB R BIF WSULPD U\

(%%)UWLRO:I-D\QHRUPE\@\/KHDFWRIRQV
VHRYIVQBHEFXUV,RDGGLWERRQ

p J Q DRDLUEIR Q MAHRIRE® UWDK@H V

1QD Qz:8 WHRMWHBO DFFINUER QLW OXRH G

t Ny O IDFINGO H P 1 Q WEBRY L BIHY/Q WKW H

V UHDPPIHR P S R (RHVD KIHW P R S K H O(K
FRQWDQLRWU BR& DR Q VE R Y\RD Q G

RUD QLG P LHWKIRZR/O  + XV DHEQ

la 3HW]RDG 7 K B VRIW KEHR ) W

Y iWHU P L QMR L\IHQDHNPHD QB0 FONU

V NER G H S HR)QW WEHR Q FRINS VOHD WRKNY K H V H

VXEVWDRBHWER L\GHILEWRODWLOLW

N SRS H UDKULOBIFION ER @ G HV F EELNE H G
DEVRUS 15 HFWWYXPLEOH

- 4P HOHRHMKBB QG LV

 F7TKBDM) XPERHVR[LFR O RXBHOAED HF W H C
LQVKH2 GRFXPRHQWDHWHODWWR & H
QHJDMWILMAWNISDYH WREEREBEE® DOWK
i VW X BR € E X W H B FWKoD &/D AW

U WRIBAL GHD QRAKHP IVRCEQ/ WD QF H V
W KIDWW R [ RW KX P ROD Q L V42
&RPIDWRE (&DQG VS HPAODIODLV HV
| £ RHUH D GILQW KK P E@ ®\QBJJUDYDWH YV
}l\‘H[DLQﬂBXQIlVHDV)&JIR/FNHUZUDQLF
YBDUW LLRDAHOWRADQED UER R L FIO Q
EKERQ R W\WHAUL Q@ R\ \ F DARROPLDFW L F
Y HKQ R D U BR+QI U D F WDLMRV/QWX GRW KH L U
Y FHRL Q R J D@LEFX W D J HQIHFBHL QIHO G

YBORGLV6DW VHRA L

' EHIX 0D 2&P HD VR Y Q\WWKH H PH
SXEOQLWKH IUDFWHRKRPPHQRHG
¥ JHEUXRU\ DWKHRAaAHWLTFHRXQG
VWD V6 DRPG OZQW XVSHOQRBWEFKQLFDO
UXHDVRQ@WBEKRI DQBD VH Q H ZRi
R -DQXDU\ 7KI®YHUWD RWDOE R&
wFRQFHQWQ DW L RIQW KRH P S®H G
)dyDFWDRQ—P RZKLEEKFRQVWLWXWI
—P DQ®B& —J P,Q 7&FRQ
WULEDX@NBURUH WRYHWDOO
EERQFHQWRIKLER QPRHVS R QVG& G
FHQG WR& 7TKHLIJKHAFRQFHQWUDWL
EZ HHP H D W )6 (PH E U XCDQEH S W HIPVESHL Y
DG HESR G XRALW S H I IRIFFEAK WMRMR Q X D O
PYDULDWLRQV LHJ QMFWDW® R K QWD W L ¢
L QV KD MHL J KIIWMVUYDDBIRHY D Q G
—P ZHHPHDWERW KH QWADBXWXPQ
WAKIEFHHF DV @ &Y D OIX@ W P PADUY FOW
)] P DUNMVEKIRWE D QG&EFRQFHQWWDWLRC
M N BRXZDERRIP P WU IPRREBY HF R Q
) R&/D@ &L VR U PGHGMIRQHF D VWHHE) H WIDAWWLIR Q

O LYFHIWVQIR RID G L BR/Q B QWLIRQV

° X7 K Bb &F R Q F H Q VIKUDDERHHIRBOD/M BUW K H
|RYV@D D EHPWDWLEBHG 8OWUD

2
)

=QHpPLAW Qt RY]GX&t QD ~]HPt yHVNp UHSXEOL
$LU 3ROOXWLRQ LQ WKH &]HFK 5HSXEOLF

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

&+0, $LU 4XDOLW\ ,QIRUPDWLRQ 6\V
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YEH]S UR B tH KEFRRMHIU Y. R &/ HRVIBM
WXhi W 11 IR DR RMpURp REVHYDR H
.R&HWLFH

HVFKZDU] 6LQFH WIKARFRQFHQWUDWLR(
ZLCEHPHDWEDW KHRPVWDWQRKQH
IUDPHZARRW KM § RPRMHFE&FRQFHQWUD

, WLKQWHOERHHDWBILQFH DWKH

9 URFH E\ODUS$P BRIQFHOMWQDFHH5tXBDFRWWD\WRBRQ EWHG) REDO
VWDQV@BD/®EHP —&% 1HMYBAAS & KD GHVARQVWRW KAHBIK D G IRP\

P UQPVIPORGQRWO®DP HPHGR¥FLH QAKHWW DU REODLVYPHCEHP PHGLDWH
OLVWRSDRBWKLQFL—P QHMGUEEtYLFLRWWRAHVZEVH UYDQGBD\B W

P UQP VtpARQFHQWUBAH E\ODWKRIAHWDMH RKRWPRVSREBUDWRU\

JD]QDPHYDRDYHRQGEHQWED AP o  wioH H UB &R Q F H Q W WIRGHLVRQ
QVWDQHEMIDFRYDOVIEOSP NRQ o 0BP WIMRQZDV —dP  7KHKUIKHNDYH
FHQWUD+®P QHMYRAAtpVWSP UQID PR QWIHOKHF HDWEQ@D QX DR\
KRGQRGP HQDHGQX—P DQHM YHPEHUBFHPEHW —P DQWIOR
QLAAHUYQX—P ZHDW H UDRIGIWRQ\F H Q WIU DW PR Q
HFBHIGRXOAKPHh & RQFHQWHDWLRQ
SRP@DUL DR Q EWQVDMBIAWIL V Q BV Wiy ep W K HHAtR3DFRY W DWWRMD L QH G
VSDORYDURFKGRERKDUDNWMHY LHPYMIUDYDEBRHY — P ZKHWKH IJKHVW
P UQ@pHNRQFHQYWMUDBRHR W OLFEFH Y H UPR @ WKDGD2XHP H D W& D Q X D U\
RE 9 6WDQ@VFEDMEHPKDUDNWH—P DQWIOR ZHOMXQH — P

g'-F]fggD.[ngp%%cgm%Lg@Ew'FﬁaQQXDOLDLE@/@&WVRQFHQV@@[@WLRQV
165 9 WY [ WKBHS$HQR & PHX W\ DKBINVO 0D
CREQERIGQRWIFYRRHS @ WMWIER NIXH |y p F W HEWW WIHYGH U®D HFARQ FH Q WIQD W LR Q \
YEUD]Q ME@{LP XK RGHQKIREQRWHIDGLYRRBQYB®Y 9 7TKMWDMWQRQ
% &S R]D RMD Q HREHQ3 D F RIYHDI O H|N &/ D /® E HLP¥ K D U D F \E MAUZRBI[G P D
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JB X Q/GV D WH RtI8 D F RUH DO P R X E
9 YHV NP S X BRIEKH]GOMR VO HGN $ QV W D @ WD QBHOWDWRIHED LXMW VRN K H
WDUIHPEYIRFH D& HP L% & H

KHD WIHDMRKOHR U QR DPLP kP X \FN G
it W U DLIPIRAS R Q R X Q RHRG) WANRDHHRR O H U
YH]Q WRRRWR EMERK R IF HO N R]y &8 W R H DUK HVQ Ky H QLQBRID V. QV K H
HP L VH%RR H M 8 FFGHt @ H D WERIP\ G O %EgFHQWMm\QLﬂQWWBBFDO
OHV QUFEARYIR Y L OYQR.JL@RO/MV\DWY

$ FLL 6LOQGRGI DINID DGRt % D VRIQVKHYV XRWYY HQ WERUKEHHF K
SUDYDG WXQ$ ELLL D6LOQ SXEQLFXWWR R%& PLVVAHADV
GRSUDRVYREMXWRPR & LK1\ -4/ GHULBMERAHID QWIS RYRUWLFEP DUO\
VWD F LR QGWRW L ORI P HWta| F R P EXRWUR@R PISUV LR Q HIQJLWHRQ
Y H N W RRNG OYOMW | S GRP i FORY\EL 2/WKWKRIO O RZHLFOMR Q W UW RIRWMG
VSRGIOHP ODFHONRMEBEKIRED WRWELPLVVERQMEN ORI WUVKLQJ
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+ FKDUDNW O U V\XMHRYGHIUE exvv~ $ HIL DQG 5RDG WDQSRW
1S$VREHNP REDW N HPNVERSXI D BDVVHEDHUWS EL 21 VWDWLRQDU\
REW VRKHW K D WAHRAW LV VAHMO R G X FH G
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FRQWULE X R WRMDLY V ) IRI®V
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