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(Q VRPULJ YIONRPVWGULQN VRP LQWH NUIYHU P\FNHW DUEHWH
J)DYDtWR IU HWW IUXNWLJW RFK NU\GGLJW VWDUNYLQ PHG LQV!
UXVVLQ GDGODU DSULNRVPDUPHODG RFK DSHOVLQ 'HW OHYH
JXO NDUWRQJ PHG WiLR F® n bHIWNRIW HQ PLQLIODVND

PHG NURVVDG LV RFK OLPH HQNHOW RFK VRPPDUIUIVFKW
)DYDtWR ILQQV L 6\VWHPERODJHWY EHVWIOOQLQJVVRUWLPHQ\
xuywu SULV rwt NURQRU rq SDFN PLQLIODVNRU %HVWIOO HQN
YLDUDQTYLVWEHY VH xuywu
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6\VWHPERODJVQXPPHU szt 6\VWHPERODJVQXPPHU yvuw

e rv FOJUHQDGLQH e sSFO VRFNHUODIJ

e rv FO OLPHMXLFH e w FO JUDSHIUXNWMXLFH

e w FO DSHOVLQMXLFH e r Q\SD VYDUWSHSSDU

DSHOVLQ HOOHU OLPH VRP GHNRWDSHIUXNWVNLYD WLOO JD

%O0ODQGD 9IVWNXVWVQEDSYV RFK JWBLH@DNGLIQMH UMNGIHHEQVWH UKD O XS
JODVOO Sn PHG OLPHMXLFH RFK DSBOVLQOW FHIG LV

7TRSSD PHG NURVVDG LV RFK GHNRUHUD PHG

DSHOVLQ HOOHU OLPHVNLYD

" UONDUQD | UILDP VJQD DY - RDAP 6\VRLP VRP GUYHJ' UQNWSSVHASN LOWRILDP RAK | DRHERRN
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&DUQXQWXP LV NQRZQXIRW\ LUL'G HM XL BH V
ZLWK D ILUP VWUXFWXUH DQG HOHJDQW ILQLVK 7KH
XQLTXH FRPELQDWDRQDRQEZDQFGLPDWH
LQIOXHQFHV IURP WKH VRXWKHDVW DQG WKH FRRO ZLQGYV
IURP WKH 'DQXEH WR WKH QRUWK LV UHVSRQVLEOH IRU WKLV
GLVWLQFWLYH VW\OH )RU &KULVWLQD WKH WHUURLU LV FHQWUD
WR KHU YLQH\DUG PDQDJHPHQW DQG ZLQHPDNLQJ
7KH IDPLO\ V YLQH\DUGV VLWXDWHG RQ WKH JUDYHO DQG
ORHVV KLOOV DURXQG *|WWOHVEUXQQ DUH FXOWLYDWHG
DFFRUGLQJ WR RUJDQLF SULQFLSOHV ZLWK SDUWLFXODU
DWWHQWLRQ SDLG WR WKH FKDUDFWHULVWLFV RI HDFK
LQGLYLGXDO VLWH LQ FRPELQDWLRQ ZLWK WKH UHVSHFWLYH
JUDSH YDULHWLHV )XUWKHUPRUH ZH WU\ WR SUHVHUYH RU
HYHQ HQKDQFH WKLV LQGLYLGXDO FKDUDFWHU WUDLW
WKURXJK YHU\ JHQWOH SURFHVVLQJ LQ WKH FHOODU

%HVW 5HIJDUGV

C HLQJXW 1HW]O

&DUQXQWXP IU NIQW I|U VLQD VDIWLJD IXOOPRJQD YLQHU
PHG VWDGLJ VWUXNWXU RFK HOHJDQW ILQLVK 'HQ XQLND
NRPELQDWLRQHQ DY YDUPW LQODQGVNOLPDW IUnQ VI\GRVW
3DQQRQLVND VOIWWHQ RFK VYDOD YLQGDU IUnQ 'RQDX L
QRUU JHU YLQHUQD GHUDV XWSUIJODGH VWLO )|U
&KULVWLQD IU WHUURLUHQ FHQWUDO L VnYIO DUEHWHW L
YLQJNUGHQ VRP YLQPDNQLBPIHEIMHQ@VOODUHQ )
YLQJNUGDU EHOIJQD Sn NXOODUQD DY JUXV RFK O|VVMRUG
VRP RPJHU *[WWHOVEUXQQ RGODV HQOLJW HNRORJLVND
SULQFLSHU PHG VIUVNLOG XSSPIUNVDPKHW Sn YDUMH
HQVNLOG YI[WSODWV L NRPELQDWLRQ PHG UHVSHNWLYH
GUXYVRUW 'HVVXWRP I|[UV|NHU YL DWW EHYDUD HOOHU WLOO
RFK PHG [ND GHQ LQGLYLGXHOOD NDUDNWIUHQ JHQRP
YIOGLJW YDUVDP EHDUEHWQLQJ L YLQNIOODUHQ

9DUPD KIOVQLQJDU

 HLQJXW 1HW]O
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0 $BAD &WSAUHU FLPAHIILUSWIPN BTTBS
CFSELUBWITFIFS UMHSHBUN FE NN |LZDLNCH
PO GTLLEW &NASVIFHHBSIILU 1 VONLUN FE N KALB
BOQCFSPO BPAFSBWIEAB C- S

&KUMOD &DUQXQWP 2 WIDQLF 1LhQ| WMILINVAD YLQSLRGXFHIMD

- HQIXWL HMO! UHMINRERNVH HP SHOSN U WAWRP P DUYQ ' RIWR
EMGHUSN IGEDEl UMIVRP VNRIVKDTRQ E@E! URFK ENILQEI U HWD
VRQHINWLNRP P HULVP DNHQ @ UGHINUM @INS DY | UAIKHA DAQVI]
RFK P IMND Y1 @QWAI UHDGHWEQQLQHU $ YWOMAN UBIAREK | UMW WY
SXEQNWP HEHD @IVWQVRP GX JI LODNDQ VHUYHDWIDVRP P DLHVY
JUGDGHN WU WHUP HS@P P N ANOQJ HIBUIOW 9 LQHABDADURANVA
XV | UNVYAGDYHI LN

&KUMRQD &DUQXQWP 2 UIDQLF | UP \ FNHAKUSIXQIVWSMNP H3
WGDIVWKWE AN DY RP LhGHARDLOXQMP  Lg WMULINH 9 LOHW UHQ EGRQG DY
H\RBIIMWRGDGH =Z HJHWVwWw  %DXIU QNMK sq  RFK 6W/ DXUHQW
rv  910P DNDUHQ &KUMAQDS WIRHU 1 HMOKDUHQ WRUSDWRQI | U
H\REBRIWN YLQRGIQ) + RQ EFKDQGDUYDUMIY! [ VBMWRAK GUXYDP HG
VWU UHVSH\W, YLON @UHQ EFDUEHEY YLOHA WHIMYDICP WI| UDW
EHKN@D GHY XQUND NDUDNWUHD

' X KIMBU& K UNAKD & DUQXQWP 2 UJ DQLF L6\ IWP ERTIHN
RUEQDUHVRUAP HOWQXP P Hlsr zz SUVr sq NURQRU 2 P GHAVDNGDVL
GQ EXWN NDQ GX HONHIEHAN@D YLD J UDQT YLWEHY VH st 27
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#BOLFOJOCH * NASWY TN BATLPSH

PO LPTWBS LIPS

NMBWTCBQIBIIB GHEBO WPPBY @BTLPS

# FTU MFQLETUAB HBCRANMCHWITF

$ QQHEHW V. RUQEU QYLQ | UILDP IIHQ P HSKMI DY
GHVID GLRSSDLOD 1 LhQ HY XUSXQI@ GHMEBUQ] 1| U
P\ HADQIHVHEDQ 3n JnUBHQ$ QQHEHLD EHDIHQL

' P ERVRANHQP HIDQ 7LGCKR® RAK ) D SIQJ EU QG
GHAEU QOVIQILhQWAEIW yqq VA WDP WY zvr

) | ERGVQDSY KDUMWKUSKQI L") RIERQGHV\MQDSY
HQJDP P DOADGMRQ L1 RUIUDQG ) REERQGH UMMMP HG
YDLRURFK XQGHJGHND@D Q WMLOD EHK| YGHYLEDIQG QnJRW

VIMUNDQGH 9nU) | ERGVQDSVKDUNY GEDNVP HGDQLY
Il QANnCRAK @MKRQXQJ . U GALJ P HS @M\ W D

91 WU | VbVQDSV | UIDP VJHQ DY 3HJ* nYHIMRQL
7ICKR® 6 QDSVHQ KDUNY GGDWP HGN UE U
P RHBU YW YIQH U E@GDY GMDENGDY [ WU VRANHU

RAK @M DQQDWIAIUMP DNHQ DY 91 VMLI| VIBQG P nKl QGD
GAQIDYRUML( QDN 6QDBVS | CDYCANHY'

+ LUNXP 3 LUNXP KDUINWAGLDP HGNQRSSDUDY
- RKDQOHY UWKRQXQJ RAK VKHI 9ONRP UHFHBWANARU
5RD . WWUYHIVM P 9RGDIRY ([ SHUP HBMWE

P DAQAHMHRAK JRGD G INHUG DA UGHIQD\QDSV
YHNQIDXUSWKQI

BMONDUMRP P HJ6P n MQGWQDSVHQ ILhQ

6P n@QG ) LhQE] UBQ ILQQVHMIUKQGBUHHSWRP
ELEUQIDNVRWDY HQGDP E| LA ILhQ. IRQREHIVOQ
9LKDUI| W NW| OB GHAMD A QQIVWRP P | MW RWRQ
EMGHUSN WP NIQ 10GHU 11 Q\iCRAK DQLY 6P nOQGMNWY
' HAEQUXSS WEHJDMDYJ| LD

91 WNXVWQDSVHQ | UILDP VHQ DY RWVWIGDL
7IGDKR® 9 LKDUNY GEDWGHR P HG EBQG DQQDW
VRUNDGHQ SRQ VOIQE! URFK ENMURE! Ut Y1 XNV
GHAY| LU 9 MK QQVVRP P DLHQ KHISQWDIW
JDQWNDQ WD
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A\VB3B # BOLFO| BS4 ZTWN CPBHTOMNNEFS PD LPTUBS
| 1 NASWY TN @BTLPSy NMBWICBQIBSB GFEBO WPBW  @8TLPS
# FTU MFQLBTUMB HBCRWINCFWITF

' HADGHVI| WDMGHAM GHOMWHNTUQYLOHAP DQK| WEBH  * \ GHONU NHQ | UHQ AMK\VGRVEQGHWQDSY VRP YL
NUHWI| UADJ| N YDOMDGHRP 1LDP WEHD 6| GHU| NI U KDUNUY GEDAP HG EBQG DQQDAWNXP P LQRK

Q GHU| N g WMLI| NI UW WI| N 1 RUGHJ| NI UVRUHI| N FIMKM UDXNWU

91 WLI| NI UEI WMLI| N 9nU% W | NHQ | UBQJ RFK

P MNP H5XV8U JOG\P DNDY NDQHRAK LQIHI WD ' HD 6 XQQDQYLQG EHNGHIMQGIhQM GHJ' HQKI U

M JHILQIHARP [ LDP WEHD P HQ SDWDUILQNAD QDBVHQ WHSHUILLP P HGHQP MNP DNDY NXP P 1Q
\P | WN\VERWG RAK K| JWGVEXI I pHJ |OGHE®RP P RURK FMKXV

7XWQI \VQDSV KXWVLDANDLH ' HQ @B\ @V VQJ HQ ) N1 ULOO LQI DG | UHQP MN RAK EFKDI @ WCBV\RP
KDUNU GEDWP HE GL@RK AWKV KDUNY GGDWP HG I OGHEGP P RURFK AWKV 9 IMAMGX

DMGHNLQQVQ WDsxqq RINDIMUGDUMILE YHLIH!

' HQVRP | UEHYDQGLDG L EREQINHQ KDUNDQWNH UHEDQ
OQAMDAKWDGVRP GRVEUL+ N UVDQV) U NG ) | UYAN U
GHARMRQP HDW WERDP P DQVP HG P LLDEHTBURFK

SRP HDQV
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WOYDLDSN LMQ: LG YREQADO" 1Q * GIREDBRXIK | Ul| PP RGDIHQY GHV
HQGD LLD QGVND GAVBLIHAVRP KDUHQ KHIMGVDQUWW@E Y1 [ WEP @MUH

9 DUMIGD JnU* HDTOQH. DYDQRIK XW.QDWIUHQ P HGMQNRU RRK

\VCP @UYLEDY! [ WUI| UDMDOY! QGDVRP WP DNV WRLHLIIQHD ' H

[l WADY! [ WLQDKDP QDUGLHNW. GAVAEARQVSDQQDQ 0 nQIDDQAD
GAMWBIHUDUERAUP HGVRUINDGHY [ WU P HQ* HID@HQH. DYDQDIK
WRNHUDMD@V| UP \ INHAWP DN RFK GRW| UNMQOHURP GHQ SGANDGH
Y [ WLQDLOMDQY QGVSn HQJINQJ 7 LGN YDQGHNDQWHNDV P HQ KnUWV
DUEHM @ QDU DOAG

*OHQGDORXJK :LOG WRWDQFLDO KDU HQ GRI
HQEIU FLWUXeWPRRKQVDLOOYDO RFK PMXN WLO
IlU DWW VHGDQ |YHUJn L QHNWDULQ RFK VRP
NU\GGLJW DYVOXW )LQQV L 6\VWHPERODJHW
QXPPHU yvuww SULV uzz NURQRU %HVWIOO

JUDQTYLVWEMKYuwWW
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BDXYLIQRQ 0 H3' 1$ WINQIN KDUGHARRQWEMM.DWV DM&DEH.QHA LDQF WEREP P DQVP HG6DXYLIQRQDQF LWIOD
YHNHA USDEH.QHASDXYLIQRQV || U @DU  &DEH.QHA WDQF 1| INQLSSDVRVBWP HG) LDQNUNH @ UGHRIU P WRGDVL
YRWGHDX RAK/ RLH , IQHUILWQYRUGHDX] EMQEDVGHRP HG0 HURWRAK HIBUSDEHOHAB DXYLIQRQ

( QAUXYHYLOHUDY &DEH.QHAY LDQF NDQ YDLDP MNDRAK El UJDHIBUMA YDRAK Kn@D || UGIUQ) ' HSnP LQQHJRP
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5 | WAMLQ | LhQ VWAHNWIWIQWRML/ RUHEDBR ) LDQNUNH / RULHI U) IDQNUNHVO QIR IBG RAK GHY
UQQHJIDNWIHORP @QGHAILIQ | WWUMEY MU 9 LORP LhGHN RILHI | GHUI GRGHVVIM ANQLQY |

GHBRP LhGHABDXP XUGRP LOHDURGIQ DY GUXYDQ &DEH.QHA DGR

9 LOVRMANKDWDX G WLDHY @IJHJQNIWDP LOXVEQ!| USDXP XU HAKDUDQRUILhQzqq VEGWRAK YDUL
N UNDQVI JRILDP WD LDQVAD LHYROMRQHO T Xy 7

&KDWDX G WLDHV6DXP XUS RXJH rqq  &DEHOHY WDQF EMGHJSH VRQHUDY WDUBYIQE! U
VARIVKDIRQ P XVARWIT UAD| UMJ E®El URFK QIRQ 6HYH.DWEN WY WMUEDVH.DGHSN Q WIOW
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) LOADO0 ROM ARHV&CEHOHN WDOQF rqq  &DEHOHN WDQF | UHMIUKNMIVWO TLhQ HD
K| JK| MBWLQINUGYIGIRMQ DY $ QGH.D $ WHIAMQD ' HAEMGHISN LOMMYD DLRP HUDY U GIUXKNW
P HGLOQWDI DY | WMURAK YW SHSSUWJIKHAO MNWP HS VAKNKURAK @QJ HWAOAP DN 3 DAMDUWD
N WU W SDARDP HG WP DIDVH DGHWWVHINVDP WHR I DMNDU
) LOFDO ROM RUHVI U) DLLADGHRHWIIH DO | UNQLQIHQ I UHQ LOMIODAROHTRHIN LHIQ] DY
LhYDLRUMRP  RGDVLOQGHUP Ho XWUHSG IDMIGRP ' HQ LQQHE! UDMYDLDQ | USLRGXRHDGP HG
KI QM QWAOK| JVWAV@EDVRADD HNRORP M\DRAK P LOYIP | WAIDNWDY 5 1 WWLY KDQGHKHIWHONHDY
" X KMWRUYLOHUL6\ WMP ERTI HV ERVVALQIVWRUAP HOWQXP P Huxxwyw SUVr uz NIRQRU YW@
YIDJ UDQT YLWEHY VH X X wy w



(3%

/ DXGXP 1 DWH
0 RODWAH@R @9 LOHV

2 UDQF

5| WH\RGI IMWIQ I LhQ $ QFDQM
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0 RODWAHTBXYRUI LhQ YLQINWEDU
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JHIRP VOQWRI n@HJSN P LOWY g
nU LP nQIDIDQ@EHNGIW @GLH

9 LHAKDUHQ P RIHQ P HQTUKNW
GRWP H5LOV@I DY | | UMJ
VREDN NDNER RAK YDQLAOVIGP DNUNW
RAK'YI @GDOQHDAP H5 LOWDI DY
P RIQDIUXNWMI NDNCRRAK | UMU
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@P P JUV Q WVRKYIOVL XP P HJ
xsysv SUVrus NIRQRU YW@
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9D@M &KIB ' WXYDQI Ur qq
&CEHOHAMBDXYLIQRQ ' RWP HG
VRQHUDY NRUEI XEEDURAK P RIQD
SGP P RQ 6P DNHQEMGHJSH 11Q
VAXKNYUP HGHBIDOW P MNDRAK
P RIQDWQQOQHJ / DIDMAR

P nQ>GHUSN DP HINDOVMND RRK

| UDQVIND HNL DV3 DADUDMYHIYH D
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" KYDQIUYDWEHD rqq /D

6 WD KDUHQ LOMAMY GRIWP H5
LV DYN UWE U P | LINDE U | UMJ
RAK YIRO6P DNHQ | UGHINDV XN
RAK TUMN P H5HY @QJ KDLP RQIWN
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NDIW DIHIJUM@GHN WM WU
EDWHDGEHSN JUMN WQ W WHDL
YIOVL XP P HJxwrw SUVryz
NURQRU YHW@HINDWYID
JUDQTYLMEHY VH xwr wr
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6WHQIW t 2 FVYH 5 DQIH
6NDCH 6Q QRFK YL@P DINHYV
IXGEQQD WRP Y QGHUW JIHQNnW

W JIKHARAK YD@H GHI UMD M@
6N RFEK \WIOMWQGL] NI DUKRQ XQGH]
GHEGNDYIOMKIP G P HGEnJH)L
KDQG RAK IQGHQWRP 1| amv@mIDLH

" HQD%H) 1 HY VOMII DG Sn

P RFADWBNWY DINSHI QUG NDGHV IUD
Y UG ' HVUHQZ KM\ IRWP DGDY LV
RAK LOVANW MUY RAK VWKNIHDG
P HGVRQHJDY YIOM El U AWK\ HWMRFK
| UMJ ( WKAMAN DY YL@ W DEU WU
WP JHORP GHQDZ KN WRLP
6NDSDG WOBENDGHY | WD KRQVRP NJDU
HMP 1 XP P HJyswxr SUVrszv
NURQRU YHVWTHINDWWD
JUWDQTYLWEHY VH y swxr

6l 7DP QDYXAQ
6LQI®I0O DWW <2 &DWN
6WHQUW t 2 FVYH5 DQIH

6L b NWMNDSHA IXEQQD RAK KXVIAK
WENWNIXGHQ 7RU 0 HG W\ @HKNU
| UKRQHQM P ERA| UWN QKHARFK nwh
+ IMRUHQM JHUDW R\HHQ INQJ
NOSSWIDY 6LVKNUVRP HMIN P W

" HAMD XSSVADMIGH LOMDY 7RU \RP
E®Y UDVDQGH ) | UDMIRA] DMWY

P VW& JLEN/ RNHWED YD QH.QD
RAK QWGP \P LGDHMO WKNU DY
UHODWMIX@ 6n VQDUAGHAQ DKNUHV
QXGEDEHBLVKXYXG Y [ HUGHAIDW
GYDQGHRAK WP WDQCH * HXQD

7P QDYXQQ \OMIIWDG Sn

$P ROAGRR\WRYI DIVEl UGHQ YDANLD
6LVMIQDXU 0 H3 11 LADY GDE U

P MNNU GELIKHARAK HQP DM N LD
VRP JHUGKS REK Y1 LP H ( QZ KM
(REGLUNHGRP RFK EDDQV SU JOGDY
6LVVAIDVMAD 1 XP P HUxyvsv SUV

r r zv NIRQRU YHVIWV@HINDMAYD
JUWDQTYLMEHY VH ysxt z

+ HOYeXQQDKDEKDLQ
6LQI®I0 DV <2 &DWN

6WHQIW t 2 FVBYH 5 DQUH
+ HO' RMUWD R\NHRAK G GUNHWV
Kl UADUQQD VRP VWUXQGHMRUGH)

P HG VWD ERVOWEP KHWV, + HBHP
VUKRQH? RADMWVRP G UXVQ) | Ul WD
RAEKVWG , QMP H5JU P KHVXWEQ
PHGOJQ ' HXQDY NJD
YXQREKPEKDLQ VOMIILDG Sn

0 DGHLERNWRYI DV | LHDUVRUYY N REK
VOOR KDYWMWON P HG VRUNDG | UIKNVRFK
Y WP DQGHNUY GGRU ( QZKIM\\ DY

Y WELIKHARAK GXDOWAVIRUP DG DY HG
RAK WAMBHNS H GNAWRQHQ DY + HO
JIXAQRDQVWRP MU YLG\VO\WMADY DV
1 XP P HlJystur SUVrrzv NRQRU
YHINTHINDWWD
JUDQTYLMEHY VH yst ur
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$ WAMLQ LQQHKNEDUVRANHUI UHMIDNWP  6RANHUILQQY
QDU YIQGUKYRURFK XQGHUDDRKRVVQLQIHD | UGHA
GXYDQV\RANHUVRP RP YDQEDVWEDDRKROP HG KM DY
QDD HIBUWERDMIMVAS @V| UAQQHIGRAN LOM XVEQHQ
GHCEQUNYDULYLQHARP \h NDEDALHAVRANHJ

1 X 1| UWGHQ DQIHJB\ VitP ERIIHADEAGP | QIGHD
UHVARANHULHMYOQ J 1 ggP O Sn K\ @DOWR 0 HY DMALLD
\LJ EQQG Sn ULWARANHUI UM @QHOKHWIRGLG + | J | W D
NDQWEH HP SHEEDDQVHDVDY HQTUMN M LD VRP J| UDW
YIOHAQMXSSBYVVA WO LOHUWEYH NDGH DY VRUNDGH
GXYRUHQWWWSSDWIP HQRP HRGHY USDWR DP DIRQH

P HGI®LD KDUK| J DORKREDOWRK InUMQ 1\ @IDRK XQGD
\P DNVEFN YOUHVRANHU

,QRP ('8 | UGHAIHOHHINOW WIDWADMAG W\VRANHJI| U
DAJ| IDYIQHAY VBLH 0 HQRP HMYLQ KDUWNUADMON HQ YW
DORKREDOVNDQ YLQP DNDUHQ DEGH.D GUXYP XWAHIBIUVRANH
1] HHIBUXQGHIMVQIQIHD FKDSVBOVHIQI 1| UDMY ND

DORKROWLNDD , YD RP LhGHQ NDQ GHARAN YDLDWEDWAN

DAMAGR WO NRQFHQAHDG GUXYP XVAH WUNMVQLQIHD
. HP NWILEP VWGIEDV V@LQIM P QHQ| UDTBLL) WEDVED
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