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WJQFY|WNT IT JXYFIT IT FRGNJSYJ IJ RFHFZ: ><<=
Yo`a`jgm bmlirlqm cm Hmlpdjgm cm Fkahdlqd cd R`b`r d c` Ihodb+*m Ldo`j cm Fkahdlqd cd Umo qrf`j: `m `aohfm cm Uomqmbmjm
cd Hmmndo`+*m dlqod m Hmlpdjgm cm Fkahdlqd d ` Ihodb+*m Ldo`j cm Fkahdlqd `pphl`cm dk =A cd Faohj cd =EEE;

HTSXJQMT IT FRGNJSYJ IJ RFHFZ
[mlf R`l Mrlf Uodphcdlqd c` Hmkhpp*m Jtdbrqhs` cm Hmlpdjgm cm Fkahdlqd: Xrapqv
Ndmlf Phl Xh Y,blhb` Xrndohmo
Kmlf \dlf Hghl Y,blhb` Xrndohmo

INWJHyxT LJWFQ IT FRGNJSYJ IJ UTWYZLFQ
R`oh` Qdmlmo Lmkdp Ihodbqmo` cm Xdosh+m cd Nlemok`+*m
S,jhc` Rhfrdlp Y,blhb` Xrndohmo Fppdppmo
R`of`ohc` R`obdjhlm Y,blhb` Xrndohmo Uohlbhn`j
H`q`ohl` Kodhq`p Fjsdp Hmlprjqmo`
[hqmo L/hp Hmlprjqmo

FLWFIJHNRJSYTX UJQF HJIzSHNF IJ IFITX
Fckhlhpqo`+*m cd Fdomnmo qmp: QIF 8FIF9
Frqmohc`cd cd Fsh`+*m Hhshj cd R`b`r 8FFHR9
H~k`o` Rrlhbhn`j c`p Njg`p Uomshp/oh` 8HRNU9
H~k`o` Rrlhbhn`j cd R`b`r Uomshp/oh` 8HRRU9
H`nhq`lh` cmp Umo qmp cd R`b`r 8HUR9
Hdlqom cd Uomcrqhshc`cd d Yo`lpedo-lhb` cd Ydblmjmfh` cd R`b`r 8HUYYR9
Hmkn`lgh` cd Jjdbqohbhc`cd cd R`b`r: X;F;W;Q; 8HJR9
Ihodb+*m cmp Xdosh+mp cd Fckhlhpqo`+*m d Krl+*m U1ajhb` 8XFKU9
Ihodb+*m cmp Xdosh+mp cd H`o qmfo`eh` d H`c`pqom 8IXHH9
Ihodb+*m cmp Xdosh+mp cd Jbmlmkh` 8IXJ9
Ihodb+*m cmp Xdosh+mp cd Jpq`q.pqhb` d Hdlpmp 8IXJH9
Ihodb+*m cmp Xdosh+mp cd Jcrb`+*m d Orsdlqrcd 8IXJO9
Ihodb+*m cmp Xdosh+mp cd Khl`l+`p 8IXK9
Ihodb+*m cmp Xdosh+mp cd X`1cd cd R`b`r 8XXR9
Ihodb+*m cmp Xdosh+mp cd Xmjmp: Tao`p U1ajhb`p d Yo`lpnmo qdp 8IXXTUY9
Ihodb+*m cmp Xdosh+mp cd Yrohpkm 8IXY9
L`ahldqd n`o` Idpdlsmjshkdlqm cd Nleo`dpqorqro`p 8LIN9
L`ahldqd n`o` mp Fpprlqmp cm Ihodhqm Nlqdol`bhml`j 8LFIN9
Mmshmld R`b`r Xmbhdc`cd Vr.khb` Qc`
Xdosh+mp Rdqdmomj/fhbmp d Ldme.phbmp cd R`b`r 8XRLR9
Xmbhdc`cd cd Fa`pqdbhkdlqm cd wfr` cd R`b`r: X;F;W;Q; 8XFFR9
Zlhsdophc`cd cd R`b`r 8ZR9
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{SINHJ
QadW Z[ KX[bdebW UGV
QadW Rbkf]W UHV
MZ]dab]W^ UIV

pA P`dbaZejia UJV

qAK_X][`d[ Kd_ac\kb]Ya UCBV
>;= Vr`jhc`cd cm Fo ^=<_

>;> Jkhpp0dp Fqkmpe,ohb`p ^=C_

>;? Jldofh` ^><_

>;@ Yo`lpnmo qdp ^>=_

>;A Fjqdo`+0dp Hjhk}qhb`p ^>@_

>;B Uomqdb+*m c` H`k`c` cd Tumlm ^>B_

rA S[Yebcac OlZb]Yac UDJV
?;= wfr` n`o` Fa`pqdbhkdlqm ^>E_

?;> ]ml`p Hmpqdho`p d Zqhjhu`+*m G`jld`o ^?B_

?;? Ldpq*m c`p wfr`p Wdphcr`hp ^@>_

sA S[clZeac UFFV
@;= Uomcr+*m d Ldpq*m cd Wdp.crmp ^@@_

@;> Hmlprkmp Imk,pqhbmp ^@C_

tA La`c[bfWjia ZW QWdeb[hW UFJV
A;= ]ml`p [docdp ^@D_

A;> Nlb-lchmp ^@E_

A;? ]ml`p Wdejmodpq`c`p ^A<_

A;@ Nledpq`lqdp ^A<_

A;A ]ml` cd Wdpdos` ^A=_

A;B HNYJX A=_

uAK_X][`d[ Ta`aba UGDV
B;= Rmlhqmohu`+*m cm Fkahdlqd Xmlmom ^A>_

B;> Wdbj`k`+0dp pmaod Wr.cm ^AC_

B;? Rdchc`p cd Wdcr+*m cm Wr.cm ^AD_

vA N[cdia K_X][`dW^ UHBV
C;= Nlsdpqhkdlqm d Idpndp` l` Ldpq*m cm Fkahdlqd ^B<_

C;> Xdlphahjhu`+*m d Jcrb`+*m Fkahdlq`j ^B>_

C;? Xhpqdk` cd Nlemok`+*m Ldmfo}ehb` Fkahdlq`j cd R`b`r ^BA_

C;@ Nknjdkdlq`+*m c` Smok` NXT =@<<= ^BB_

wA Tl`d[c[ ZWc S[Ya_[`ZWjm[c UHJV

K`[ga @ KXb[f]WdebWc UICV
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_X^[adT_X`fa ZdTWgT^ WT cgT^\WTWX WX h\WT WT babg^Tona p g_ Wae

aU]XVf\hae fdToTWae `Te L\`[Te WX HVona KahXd`Tf\hTD PTdT a XYX\fa p `XVXeemd\a

g_ ZdT`WX X_bX`[a `a TbXdYX\oaT_X`fa WTe \`efT^TotXe eaV\T\e X gdUT`ref\VTeC

WTe cgT\eC T bdafXVona Wa _X\a T_U\X`fX p g_ Wae fdTUT^[ae \_bdXeV\`WrhX\eD

H^p_ WT TVf\hT bTd f\V\bTona X Va^TUadTona Wae V\WTWnae X Wae W\YXdX`fXe XefdTfae

WT eaV\XWTWXC T Xi\efq`V\T WX _XW\WTe TWXcgTWTe X XY\V\X`fXe p T\`WT g_ Wae

hXVfadXe bTdT a \_bg^ea WT bdXeXdhTona Wa _X\a T_U\X`fXC Tfp badcgX T dXT^\jTona

WX XefgWae X T dXVa^[T X T`m^\eX WX WTWae eaUdX a XefTWa Wa _X\a T_U\X`fX Wm

fT_Up_ \`Yad_TotXe hT^\aeTe bTdT T X^TUadTona X Tb^\VTona TfX_bTWT WTe _XW\WTeD

SX`Wa bad UTeX Te \`hXef\ZTotXe X XefgWae dXT^\jTWae `a T`a bTeeTWaC a Ia`eX^[a

Wa H_U\X`fX Va`eXZg\g bgU^\VTd a QX^Tfsd\a Wa JefTWa Wa H_U\X`fX WX MTVTgC

GEEFC `a cgT^ eX \`eXdX_ hmd\ae WTWae X \`Yad_TotXe eaUdX ae W\YXdX`fXe VT_bae

WXefT _Tfpd\TC bXd_\f\`Wa g_ _X^[ad Va`[XV\_X`fa Wa `aeea _X\a T_U\X`fXD k

T\`WT g_ hXVfad bae\f\ha bTdT a KahXd`a cgT`fa l X^TUadTona WX ba^rf\VTeD

NXefT aVTe\naC YToa ae _Xge hafae bTdT cgX faWae ae Va^TUadTWadXe WXefX Ia`eX^[a

X T hT^\aeT Va^TUadTona Wae W\YXdX`fXe eXdh\oae X \`ef\fg\otXe WqX_ a _X^[ad Wa

eXg XeYadoa bTdT T X^TUadTona Wa QX^Tfsd\a Wa JefTWa Wa H_U\X`fX WX MTVTgC

GEEFD

RXVdXfmd\a bTdT ae SdT`ebad fXe X OUdTe PuU^\VTe

Ha MT` La`Z
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XYfYaib_i]`Yagb fhfgYagmiY_ cUffbh U fYe h`U ]XYU_b[]U ]`cbe gUagY XU
U[YaXU cb_sg]WU XY gbXbf bf cUsfYf Xb `haXbE NYfgY fYag]XbD b Kb`Y` Wb`YpU
U eYWba\YWYe dhY XYiY U_gYeUe Wb`cbe gU`Yagbf Y `bXbf XY i]XUD hg]_]kUaXb XY
h`U Zbe`U eUW]baU_ bf eYWhefbf aUgheU]fD fY` Wb`ceb`YgYe Uf aYWYff]XUXYf XUf
[YeUpuYf i]aXbheUfE

MUWUh Yfgm U WU`]a\Ue eh`b l wG]XUXY Xb HYfYaib_i]`Yagb RhfgYagmiY_xE NYfgU
cYefcYWg]iUD U Y_UVbeUpob Xb QY_Ugte]b Xb IfgUXb Xb F`V]YagY XY MUWUh eYfcbaXY
lf Yj][raW]Uf Xb cvV_]Wb eY_Ug]iU`YagY l f]ghUpob Xb F`V]YagY XY MUWUhE

SYaXb cbe bV^YWg]ib ceb`biYe b ]agYeWn`V]b Wb` bhgeUf eY[]uYfD YfgY XbWh`Yagb
q chV_]WUXb Y` gerf _sa[hUfD eYfcYWg]iU`YagY W\]arfD cbe gh[hrf Y ]a[_rfCE

O av`Yeb XY Yag]XUXYf dhY Wb_UVbeUeU` aU Y_UVbeUpob Xb QY_Ugte]b Y XY cYffbUf
dhY fb_]W]gUeU` YjY`c_UeYfD Zb] f][a]Z]WUg]iU`YagY fhcYe]be Ub iYe]Z]WUXb ab Uab
cUffUXbE IfgY ZUWgb eYZ_YWgY h`U UgYapob YfcYW]U_D cbe cUe gY XU Wb`ha]XUXY Y`
[YeU_D cUeU Wb` Uf dhYfguYf U`V]YagU]f XY MUWUhE

HY]jb h`U cU_UieU XY UceYpb U gbXbf cY_b Yai]b XY fh[YfguYf Y Wesg]WUf dhY
eYceYfYagU` b eYWba\YW]`Yagb XY h` YfZbepb Wbagsahb Y Wbage]VhY` cUeU
Yae]dhYWYe Uf cetj]`Uf YX]puYfE

FWghU_`YagYD Y` MUWUhD b JbiYeab Y Yag]XUXYf ce]iUXUf eYU_]kU` X]iYefbf ceb^YWgbf
XY [eUaXY YaiYe[UXheUD Wb` i]fgU U ceb`biYe b WeYfW]`Yagb XU YWbab`]U Y Xb
ghe]f`bE PYeUagY b XYfYaib_i]`Yagb heVUab cUgYagYD b QY_Ugte]b Xb IfgUXb Xb
F`V]YagY XY MUWUh ZUk h` VU_Uapb Y ceYir b ZhghebE

FWeYX]gU`bf dhY b QY_Ugte]b Xb IfgUXb Xb F`V]YagY XY MUWUhD fYaXb h`
]afgeh`Yagb XY Uam_]fY fbVeY b U`V]YagY Y U fhfgYagUV]_]XUXY XU QFIMD gYem h`
iU_be f][a]Z]WUg]ib aU Y_UVbeUpob XU cb_sg]WU U`V]YagU_ Y XU fhU ]agY[eUpob aUf
eYfgUagYf cb_sg]WUfE

O PeYf]XYagY Xb GbafY_\b JYeU_ Xb GbafY_\b Xb F`V]YagY

TU] SUW LYba[
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` [_pU[` V` _`g` dnUf]`@ ` OW]Seqc[` V` IdeSV` V` F^T[W_eW VW LSUSf

ECCD XSi f^ _`g` TS]S_m` d`TcW S d[efSml` S^T[W_eS] VS OWY[l` FV^[_[decSe[gS

IdaWU[S] VW LSUSfB Faqd ` SUf^f]Sc VW WhaWc[o_U[S _S W]ST`cSml` VW cW]Seqc[`d

S_eWc[`cWd W S cWU`]ZS VW `a[_[sWd gS][`dSd@ ` G`_dW]Z` V` F^T[W_eW Sa][U`f _`

acWdW_eW cW]Seqc[` S]Yf_d V`d [_V[USV`cWd ^S[d d[Y_[X[USe[g`d d`TcW ` VWdW_g`]g[^W_e`

dfdeW_ekgW]@ g[dS_V` cWXWUe[c S cWS][VSVW VW LSUSfB NScS S]n^ V[dd`@ W U`^ `

`T\WUe[g` VW W_c[bfWUWc WdeW [_decf^W_e`@ acWeW_VW eS^Tn^ V[gf]YSc [_X`c^SmsWd

W VSV`d d`TcW `d ac`T]W^Sd S^T[W_eS[d bfW ^WcWUW^ SeW_ml` VS U`^f_[VSVW

[_eWc_SU[`_S] W VS U`^f_[VSVW VW LSUSfB

I]ST`cSc ` OW]Seqc[` V` IdeSV` V` F^T[W_eW VW LSUSf ECCD U`_de[ef[f f^S

[^a`c eS_eW eScWXS bfW ` G`_dW]Z` V` F^T[W_eW dW ac`ard Uf^ac[cB LWV[S_eW

ac`UWdd`d VW cWU`]ZS@ ec[SYW^ W S_k][dW VW e`VS S [_X`c^Sml`@ a`VW^`d U`_ZWUWc

USeWY`c[US^W_eW ` aS_`cS^S S^T[W_eS] VW LSUSfB Fddf^[_V`AdW U`^` f^

[_decf^W_e` VW cWXWco_U[S@ ` OW]Seqc[` a`VW dWcg[c VW TSdW aScS [^a]W^W_eSc

XfefcSd a`]pe[USd d`TcW ` VWdW_g`]g[^W_e` dfdeW_ekgW]B

QS] U`^` W^ WV[msWd S_eWc[`cWd@ S U`_UcWe[iSml` VWdeW ac`\WUe` dq X`[ a`ddpgW]

VSVS S gS][`dS U`]ST`cSml` VW _f^Wc`dSd W_e[VSVWd ]`US[d@ `X[U[S[d W ac[gSVSd@ W

VS H[cWUml` JWcS] V` F^T[W_eW VW N`c efYS]B

F U`_ec[Tf[ml` V` atT][U`@ SecSgnd VW dfYWdesWd W Ucpe[USd@ n Xf_VS^W_eS] _`

SaWcXW[m`S^W_e` VS bfS][VSVW V` acqh[^` OW]Seqc[` V` IdeSV` V` F^T[W_eW VW

LSUSfB G`_eS^`d@ a`[d@ U`^ S U`_ec[Tf[ml` VW e`V`dB

F NcWd[VW_eW VS G`^[ddl` IhWUfe[gS V` G`_dW]Z` V` F^T[W_eW@ PfTdej

R`_Y LS_ Kf_Y
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px*t2@0|- w- h12tw- w- d+u|x,2x wx ltvt3 RphdlS
x129 t 1x0 .3u*|vtw- .x*- 2x0vx|0- t,- v-,1xv32|4-T - /3x
v-,12|23| }9 3+ 1|,t* wx +t230 |wtwx x 3+ 0xy*x5- wt 13t u-t
tvx|2t<;- .x*t1 v-+3,|wtwx1 /3xT x+ ltvt3T 1x |,2x0x11t+
,;- 1@ .x *t .0-u *x+92 |vt w- d+u|x,2x v-+- .x *t w-
wx1x,4-*4|+x,2- 1312x,294x*V

o0xwx12|,tw- t 1x0 3+ |,1203+x,2- wx w|tz,@12|v- wt 1|23t<;-
t+u|x,2t* x wt 1312x,2tu|*|wtwx w- wx1x,4-*4|+x,2-T t11|+
v-+- 3+t yx00t+x,2t |,w|1.x,194x * t- .*t,xt+x,2- x 8
v-,vx.<;- wt1 .-*?2|vt1 0x1.xv2|4t1T 2x+ .0-v30tw- 1x0 w|,:+|v-
,- 1x,2|w- wx |0 |,v-0.-0t,w- 2-wt1 t1 .0x-v3.t<Ax1 /3x 4;-
130z|,w- ,x12t +t2=0|t C .0x-v3.t<Ax1 /3x ,;- 1;- x1292|vt1T
.-|1 1;- -u4|t+x,2x |,y*3x,v|twt1 .x*t =.-vt x .x*- +3,w-
v|0v3,wt,2x C 1x,2|wt1 /3x0 .x*t .-.3*t<;-T /3x0 .x*- i-4x0,-V

n v-,vx|2- wx wx1x,4-*4 |+x,2- 1312x,294x * .t11-3 t 1x0
t+.*t+x,2x 32|*|6tw- t ,?4x* +3,w|t* y3,wt+x,2t*+x,2x t.@1
t f-, yx0>,v|t wt1 mt<Ax1 s, |wt1 1-u0x d+u|x,2x x
gx1x,4-*4|+x,2-T /3x wxv-00x3 ,- p|- wx kt,x|0- {9 /3t1x
wx6 t,-1T x+ k3,{- wx YaaZV d11x,2tT x,20x -320-1 t1.xv2-1T
,t |,2xz0t<;- wt1 .0x-v3.t<Ax1 t+u|x,2t|1 ,t1 wxv|1Ax1
xv-,@+ | v t 1 1xv 2- 0 | t | 1 x = v-,1x/3>,v | t wx 3+t
v-,1v|x,v|t*|6t<;- vtwt 4x6 +t|-0 wt ,xvx11|wtwx wx t*2x0t0
-1 v-+.-02t+x,2-1 x tv2|4|wtwx1 {3+t,t1 /3t,2- 8 32|*|6t<;-

HG IKNMLJOQPL

n w-1 0xv301-1 ,t230t|1T wx +-w- t /3x 1x .-11t t2|,z|0 3+
x/3|*?u0|- /3x ,;- v-+.0-+x2t - wx1x,4-*4|+x,2- wt1 zx0t<Ax1
y3230t1V

mx12x x,/3tw0t+x,2- 2x+U1x 4|,w- t v-,12t2t0 3+ |,2x0x11x
v0x1vx,2xT .-0 .t0 2x wx 3+ z0t,wx ,B+x0- wx .t ?1x1 x
-0zt,|6t<Ax1T ,t t4t*|t<;- w- wx1x+.x,{- x |+.*x+x,2t<;-
wt1 .-*?2|vt1 ,tv|-,t|1 wx t+u|x,2x x wx wx1x,4-*4|+x,2-
1312x,294x*T wx +-w- t +xw|0 wt +x*{-0 y-0+t - v3+.0|+x,2-
wt1 x5|z>,v|t1 x +x2t1 /3xT /3x0 t ,?4x* wt v-+3,|wtwx ,tv|-,t*
/3x0 |,2x0,tv|-,t*T 1x 4;- x12tux*xvx,w-T .0-v30t,w- v-,}3zt0
t+u|x,2xT xv-,-+|t x t1.xv2-1 1-v|t|1V

mx12t t4t*|t<;- vtwt 4x6 +t|1 1x 2>+ 32|*|6tw- |,w|vtw-0x1T -3
1x}tT |,1203+x,2-1 /3x .x0+|2x+ 20t2t0 x 20t,1+|2|0T wx y-0+t
1|,2=2|vtT t |,y-0+t<;- wx vt09v2x0 2=v,|v- x v|x,2|y|v- -0|z|,t*T
32|*|6t,w- t.x,t1 t1 4t0|94x|1 /3x +x*{-0 wxy|,x+ x vt0tv2x0|6t+
-1 -u}xv2|4-1 x+ vt31tV f-,}3,2t+x,2x v-+ -1 Dux,v{+t0~1E
R*|+|2x1 -3 12t,wt0w1 t20t4=1 w-1 /3t|1 - wx1x+.x,{- wx 3+t
|,2x04x,<;- .-wx 1x0 t4t*|tw- wx 3+ +-w- ,;- t0u|2090|- x+
y3,<;- wx -u}xv2|4-1 wx xy|v9v|t x xy|v|>,v|tST x12x 2|.- wx
t,9*|1x 2x+U1x 0x4x*tw- y3,wt+x,2t* .t0t +xw|0 - 13vx11- C
-3 |,13vx11- x t x4-*3<;- w- wx1x,4-*4|+x,2- wt 1-v|xwtwxT
1312x,294x* -3 ,;-V d.*|vtw-1 t- t+u|x,2xT .x0+|2x+ v-+.t0t0T
x,20x -1 490|-1 .t?1x1 x 0xz|Ax1T t1 .0x11Ax1 z*-ut|1 x5|12x,2x1T
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UXWZYV TST
me`b_ai `a hacalf ad d]jnhb]i `a ikijaej]^bcb`]`a g]h] \]_]k
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o-.3*t<;-
oje
o0-w3<;- wx px1?w3-1
f-,13+- wx h,x0z|t
h+|11Ax1 wx ihh
f-,13+- wx 9z3t

ux+ v-+- t4t*|t0 2x,w>,v|t1 t- *-,z- w- 2x+.- w- 1x3 x12tw-
x wt1 0x1.-12t1 wtwt1 .x*-1 z-4x0,-1 x .x*-1 v|wtw;-1V h12t
+x2-w-*-z|t .-wx 1x0 +3|2- B2|* wx1wx /3x 1x}t+ t11xz30tw-1
y*35-1 tv23t*|6tw-1 wx |,y-0+t<;- x,20x -1 w|4x01-1 .0-w32-0x1
wx wtw-1 x /3x t 13t w|1.-,|u|*|6t<;- 1x}t t2x+.twt .t0t -1
w|4x01-1 ,?4x|1 wx 2-+twt wx wxv|1;-V

lt|1 3+t xw|<;- w- px*t2@0 |- w- h12tw- w- d+u|x,2x wx
ltvt3 x +t|1 3+t 4x6 t +x2-w-*-z|t 1xz3|wt .x*- f-,1x*{-
w- d+u|x,2xT x+ v--.x0t<;- v-+ t g|0xv<;- ix0t * w-
d+u|x,2x wx o-023zt*T .0-v30t tv-+.t,{t0 -1 wx1x,4-*4|+x,2-1
+t|1 0xvx,2x1 /3x t ,?4x* wt v-+3,|wtwx |,2x0,tv|-,t* 1x 4>+
t 1xz3|0 x+ +t2=0 |t wx |,y-0+t<;-V f-+- t,2x0 |-0+x,2xT
t.0x1x,2t+U1x |,w|vtw-0x1 t+u|x,2t|1T v-+.t0t,w-U-1T 1x+.0x
/3x 2x,{t 1|w- .-11?4x* t 13t |wx,2|y|vt<;-T v-+ t1 +x2t1 x -1
-u}xv2|4-1 wxy|,|w-1 x+ +t2=0 |t wx .-*?2|vt t+u|x,2t*V

lt1 t +t|-0 .t0 2x w-1 .0-u*x+t1 w- t+u|x,2x 0x13*2t wt
.0x11;- wx tv2|4|wtwx1 xv-,@+|vt1V h5x+.*- w|11- = t .-*3|<;-
w- t0 .0-4-vtwt .x*- 1xv2-0x1 w-1 20t,1.-0 2x1T wt |,wB120 |t
x .0-w3<;- wx x,x0z|tb -3 t .-*3|<;- wt 9z3t vt31twt .x*t
|,wB120 |tT .x*t tz0 |v3*230t -3 .x*t .0@.0 |t .-.3*t<;-V gt? /3x
1x}t +t|1 xy|v|x,2x x xyxv2 |4-T 2t+u=+ w- .-,2- wx 4 |12t
xv-,@+|v-T /3x t1 tv<Ax1 x .0-z0t+t1 v-00x1.-,wx,2x1 t-1
w|4x0 1-1 1xv2-0x1 wx tv2 |4 |wtwx v-,1 |wx0x+ t .0 |-0 | t1
.0x-v3.t<Ax1 t+u|x,2t|1 T |,2xz0t,w-Ut1 ,t v-,vx.<;- x
y-0+3*t<;- wx .-*?2|vt1V n -u}xv2|4- y|,t* wx12t |,2xz0t<;- =
t 0xw3<;- w-1 |+.tv2x1 t+u|x,2t|1 ,xzt2|4-1 .0-4-vtw-1 .x*t1
tv2|4|wtwx1 xv-,@+|vt1V

o-0 |11- t t,9*|1x /3x 1x 2x+ yx|2- ,-1 px*t2@0 |- w- h12tw-
w- d+u|x,2x wx ltvt3 RphdlS ,;- 1x v|,zx t 2x+t1
x120 |2t+x,2x t+u|x,2t|1 T +t1 .0-v30t 0x.-0 2t0 2t+u=+
|,w|vtw-0x1 1-u0x t1 tv2|4|wtwx1 xv-,@+|vt1 x 1-u0x - +-w-
v-+- x12t1 x12;- t |,2xz0t0 -1 |,2x0x11x1 t+u|x,2t|1V q@ wx12x
+-w- 1x09 .-11?4x* |,y-0+t0 .t0t /3x t1 w|4x01t1 .-*?2|vt1
1xv2-0 |t|1 1x 2-0,x+ xyxv2|4t+x,2x 1312x,294x|1V

gt t,9*|1x w- z09y|v- wx t*z3,1 ?,w|vx1 wx 0x*x4- x+ +t2=0 |t1
wx 1312x,2tu|*|wtwx .t0t ltvt3T 0x11t*2t - t3+x,2-T x+ 1x2x
t,-1T wx \]Q ,t .0-w3<;- wx 0x1?w3-1T - /3x 0x4x*t 3+ w-1
2x+t1 wx +t|-0 0x*x4- .t0t t zx12;- w- t+u|x,2x x+ ltvt3V
dv-+.t,{t,w- - v0x1v|+x,2- wt .-.3*t<;- x129 - v-,13+-
wx 9z3tT x v-+ - wxv0=1v|+- w- oje R0xy*x5- wt v0|1x y|,t,vx|0t
t1|92|vtS 4x0 |y|vtU1x 2t+u=+ - wxv0=1v|+- w- v-,13+- wx
x,x0z|tV d x4-*3<;- wt xv-,-+|t x+ ltvt3 U +xw|wt .x*- oje
U +x1+- /3x ,x+ 1x+.0x .-1|2|4tT 2x+U1x yx|2- 8 v312t wx
|+.tv2x1 ,xzt2|4-1 ,- t+u|x,2xT /3x .-0 x5x+.*- 1x 0xy*xv2x+
,t }9 0xyx0|wt .0-w3<;- wx 0x1?w3-1 x ,t x+|11;- wx zt1x1 v-+
xyx|2- wx x123yt RihhSV r-w-1 x12x1 |,w|vtw-0x1 |,w|v|t+ t
,xvx11 |wtwx wx 0x4x0 x 2-+t0 +xw|wt1 wx zx12;- +t|1
tu0t,zx,2x1T .0-4t4x*+x,2x x+ v-,}3zt<;- v-+ -320t1 6-,t1
,- gx*2t w- p|- wt1 o=0-*t1T 2t* v-+- }9 y-| 0xv-+x,wtw- ,-1
t,2x0 |-0x1 0x*t2@0 |-1V

mx12x px*t2@0|- .0-v30-3U1x yt6x0 3+t t.0x1x,2t<;- .xwtz@z|vt
w-1 490 |-1 +xvt,|1+-1 x,4-*4|w-1 ,-1 .0-vx11- t+u|x,2t|1
wx1v0 |2-1T t y|+ wx ytv|*|2t0 3+t t4t*|t<;- +t|1 {-*?12|vt wt
0xt*|wtwxV d- v-,2090 |- w- /3x y-| 1xz3|w- ,- t,- .t11tw-T
,;- 1x yt6 3+t t,9*|1x 1x/3x,v|t* w-1 |,w|vtw-0x1 1xz3,w- -
+-wx *- ohp wt nfgh Ro0x11;- W h12tw- W px1.-12tST
t11|,t*t,w-U1x v-,23w-T x+ vtwt 3+ wx*x1T wx /3x 2|.- =V

f0x+-1 /3x t 0x4|1;- .x0 |@w|vt w- phdl x - 1x3 v-,2?,3-
t.x0yx|<-t+x,2- 1x0;- y3,wt+x,2t|1 .t0t t v-,1203<;-T /3x
2-w-1 wx1x}t+-1T w3+t .-*?2|vt wx wx1x,4-*4|+x,2- 1312x,294x*
x+ ltvt3V

qx09 t|,wt wx 0xyx0 |0 /3x -1 +x|-1 {3+t,-1 |,4x12|w-1 .x*-
f-,1x *{- w- d+u|x,2x ,t x *tu-0t<;- w- phdl y-0t+
0xy-0<tw-1 ,- wxv301- w- B*2 |+- t,-T t|,wt /3x 2x,{t
v-,2|,3tw- t v-,2t0U1x v-+ t v-*tu-0t<;- wt g|0xv<;-Uix0t*
w- d+u|x,2x wx o-0 23zt * T t- tu0 |z- w- o0-2-v-*- wx
f--.x0t<;- x5|12x,2x x,20x x12t1 w3t1 x,2|wtwx1V
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PT@KHC@CD CN @Ql b B@Q@BSDQHX@C@ @SQ@UbR C@ TSHKHX@a`N
CD HMCHB@CNQDR CHUDQRNRl FDQ@KLDMSD DVOQDRRNR ODK@ BNMBDMSQ@a`N
CD TL C@CN ONKTDMSD MTL CDSDQLHM@CN HMSDQU@KN CD SDLONn
6R HMCHB@CNQDR L@HR TSHKHX@CNR R`N NR ONKTDMSDR CHeVHCN CD
DMVNEQD i:6rjl eVHCNR CD @XNSN i56Vjl LNMeVHCN CD B@QANMN
i*6j D O@Q SdBTK@R SNS@HR DL RTRODMR`N i7;:jl RDMCN S@LAbL
BK@RRHEHB@CNR BNLN ONKTDMSDR OQHL^QHNRl TL@ UDX PTD R`N
DLHSHCNR CHQDBS@LDMSD O@Q@ @ @SLNREDQ@ n ,VHRSDL NTSQNR
ONKTDMSDRl BNLN N NXNMN SQNONREbQHBN i6sjl PTD QDRTKS@L CD
QD@BagDR PTdLHB@R DMSQD NR ONKTDMSDR OQHL^QHNR CDRHFM@MCNm
RD l ONQ HRRNl BNLN ONKTDMSDR RDBTMC^QHNRn

} BNMBDMSQ@a`N CD ONKTDMSDR M@ @SLNREDQ@ CDODMCD
ETMC@LDMS@KLDMSD C@R RT@R DLHRRgDR D C@R BNMCHagDR
LDSDNQNKeFHB@R DVHRSDMSDRl ONCDMCN DL @KFTMR B@RNRl NBNQQDQ
N RDT SQ@MRONQ SD @ FQ@MCDR CHRS_MBH@R @MSDR CD @SHMFHQDL N

qop {7}/.*}*+ *2 }4

@? AJEIGKPG APJLOHRNIFL

}

MdUDK CN RNKNl Q@X`N ODK@ PT@K DRS@R L@SbQH@R R`N S@LAbL NAIDBSN
CD @BNQCNR D BNMUDMagDR HMSDQM@BHNM@HRn

6R DEDHSNR CNR ONKTDMSDR @SLNREbQHBNR M@ R@hCD GTL@M@ l D
S@LAbL MNR DBNRRHRSDL@Rl CDODMCDL DRRDMBH@KLDMSD C@ RT@
BNMBDMSQ@a`N D CN SDLON CD DVONRHa`Nl ONCDMCN DVONRHagDR
OQNKNMF@C@R @ A@HV@R BNMBDMSQ@agDR RDQDL L@HR MNBHU@R CN
PTD DVONRHagDR CD BTQ S@ CTQ@a`N @ BNMBDMSQ@agDR DKDU@C@Rn
,VHRSDL @HMC@ E@BSNQDR CD RDMRHAHKHC@CD MNR HMCHUdCTNR PTD
CDSDQLHM@L @ L@HNQ NT LDMNQ RDUDQHC@CD CNR DEDHSNRl S@HR
BNLN HC@CD l DRS@CN MTSQHBHNM@Kl BNMCHa`N EdRHB@ NT LDRLN
OQDCHRONRHagDR FDMbSHB@Rl N PTD SNQM@ MDBDRR^QH@ @ @U@KH@a`N
O@Q@ CHEDQDMSDR FQTONR CD QHRBNn

}R OQHMBHO@HR ENMSDR @MSQNONFbMHB@R CD ONKTDMSDR @SLNREbQHBNR
R`N @R HMRS@K@agDR CD BNLATRS`N i BDMSQ@HR SbQLHB@Rl B@KCDHQ@R
HMCTRSQH@HR D HMBHMDQ@CNQDR i l NR SQ@MRONQ SDR l NR OQNBDRRNR
HMCTRSQH@HRn

5N 8T@CQN rnq D M@ -HFTQ@ rnq HMENQL@mRD RTBHMS@LDMSD RNAQD
@R OQ HMBHO@HR ENMSDR l HMSDQ@Ba`N D DEDHSNR CNR ONKTDMSDR
@SLNREbQHBNRl ADL BNLN @R BNMRDPTcMBH@R OQNUDMHDMSDR C@
@OKHB@a`N CD LDCHC@R CD QDCTa`N C@R DLHRRgDRn
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f{ilxu [XZ . butzmy m mnmqzuy luy vur{mtzmy izsuyn*xqkuy siqy kus{ty Ubutzm] ga^W `c^W [YYYV

CWT]OV\O

6NcZNIR IJ JQZRKUJ
xA>+y

\ZNIRV IJ F[RWR
x=>Zy

<RQcZNIR IJ HFUGRQR
x5>y

?FUWbHXOFV JP AXVSJQV^R

>[RQR BURSRVK`UNHR
x>,y

:POS\W[

l 0QQHS@MSD O@Q@ @R LTBNR@R CNR NKGNR D UH@R QDROHQ@SeQH@Rn
l }FQ@U@MSD CD OQNAKDL@R B@QCHNU@RBTK@QDRn
l 9DRONMR^UDK ODK@ @BHCHEHB@a`N C@R ^FT@R D CNR RNKNR D ODK@

NBNQQcMBH@ CD KDRgDR M@R OK@MS@Rn
l *NMBDMSQ@agDR DKDU@C@R ONCDL OQNUNB@Q @KSDQ@agDR MNR

OQNBDRRNR LDS@AeKHBNR C@R OK@MS@Rl MNLD@C@LDMSD @ QDCTa`N
C@ S@V@ CD BQDRBHLDMSN D C@ S@V@ ENSNRRHMSbSHB@n

l 7QNUNB@ BNQQNR`N CD DCHEHB@agDR D L@SDQH@HR CD BNMRSQTa`Nl
ODK@ CDONRHa`N RDB@ D GhLHC@ CN :6r D CD @DQNRReHR RTKETQ@CNRn

l 7NCDL OQNUNB@Q KDRgDR l QDUDQRdUDHR NT HQQDUDQRdUDHR l MNR
AQfMPTHNR D MNR @KUbNKNR OTKLNM@QDRn

l 7NCDL S@LAbL @TLDMS@Q @ QD@BSHUHC@CD @ @KDQFbMHNR CD NQHFDL
M@STQ@Kn

l 7NCDL OQNUNB@Q DCDL@ OTKLNM@Ql DL CNRDR DKDU@C@Rl D l DL
BNMBDMSQ@agDR L@HR EQ@B@Rl AQNMPTHSD BQeMHB@ D DMEHRDL@Rn

l 7QNUNB@L DEDHSNR MNBHUNR RNAQD @ UDFDS@a`Nl PT@MCN OQDRDMSDR
DL BNMBDMSQ@agDR DKDU@C@Rl S@HR BNLN C@MNR MNR SDBHCNR C@R
ENKG@R D QDCTa`N CN BQDRBHLDMSNn

l *NMBDMSQ@agDR DKDU@C@R CD 56V M@ @SLNREDQ@l OQNUNB@L
C@MNR DL L@SDQH@HRl RDMCN NR ONKdLDQNR M@STQ@HR D RHMSbSHBNR
NR L@HR @EDBS@CNRn

l 6 56 M`N b BNMRHCDQ@CN TL ONKTDMSD ODQHFNRN O@Q@ @R
BNMBDMSQ@agDR MNQL@KLDMSD OQDRDMSDR M@ @SLNREDQ@n

l *@O@BHC@CD CD RD BNLAHM@Q HQ QDUDQ R HUDKLDMSD BNL @
GDLNFKNAHM@ irqp UDXDR RTODQHNQ ] CN NVHFbMHNjl C@MCN KTF@Q
] ENQL@a`N C@ B@QANVHGDLNFKNAHM@n ,RS@ RHST@a`N ONCD OQNUNB@Q
CHEHBTKC@CDR QDROHQ@SeQH@R D @REHVH@ D l DL B@RNR CD uph CD
SQ@MRENQL@a`N C@ GDLNFKNAHM@ DL B@QANVHGDLNFKNAHM@l ONCD
BNMCTXHQ ] LNQ SD n

l +HLHMTHa`N C@ ODQBDOa`N UHRT@K l C@ B@O@BHC@CD CD SQ@A@KGNl
C@ CDRSQDX@ L@MT@K l C@ B@O@BHC@CD CD @OQDMCHX@FDL D CN
CDRDLODMGN CD S@QDE@R BNLOKDV@Rn

l 8T@MSN LDMNQ N S@L@MGN C@R O@Q SdBTK@Rl L@HNQDR NR QHRBNR
O@Q@ @ R@hCD n

l }R O@Q SdBTK@R L@HR EHM@R ONCDL SQ@MRONQS@Q RTARS_MBH@R SeVHB@R
iRTKE@SNRl MHSQ@SNRl LDS@HR ODR@CNR D GHCQNB@QANMDSNRj O@Q@ @R
UH@R QDROHQ@SeQH@R HMEDQHNQDRl @BDMST@MCN NR DEDHSNR CNR ONKTDMSDR
^BHCNRn

l ,L LTHS@R BHC@CDR DTQNODH@Rl @R 74qp iO@QSdBTK@R BNL CH_LDSQN
.qp.Lj R`N N ONKTDMSD PTD RTRBHS@ L@HNQDR OQDNBTO@agDRl
DRS@MCN @ RT@ @Ba`N QDK@BHNM@C@ BNL SNCNR NR SHONR CD
OQNAKDL@R CD R@hCD l CDRCD @ HQQ HS@a`N M@R@K l SNRRD l @Sb ]
AQNMPTHSD l @RL@ D LDRLN @ LNQSD n } EQ@Ba`N L@HR EHM@ CDRS@R
O@Q SdBTK@R ONCD ODMDSQ@Q OQNETMC@LDMSD MNR OTKLgDR D @SHMFHQ
NR @KUbNKNR OTKLNM@QDRl OQNUNB@MCN CHEHBTKC@CDR QDROHQ@SeQH@R
D l ONQ UDXDRl C@MNR ODQL@MDMSDRn }R O@Q SdBTK@R CDRS@ CHLDMR`N
ODMDSQ@L E@BHKLDMSD MN HMSDQHNQ CNR DCHEdBHNRn

l }R O@Q SdBTK@R EHM@Rl OQHMBHO@KLDMSD @R DLHSHC@R ODKNR UDdBTKNR
@ CHDRDKl R`N C@ NQCDL CD FQ@MCDX@ CN BNLOQHLDMSN CD NMC@
C@ KTX UHRdUDKl ONCDMCNl ONQ DRSD LNSHUNl QDCTXHQ RDMRHUDKLDMSD
@ UHRHAHKHC@CD n

l 7QNUNB@ HQQHS@agDR MNR NKGNRl M@QHX D F@QF@MS@l RDFTHMCNmRD
SNRRD D CNQ CD B@ADa@n

l 7DMDSQ@ OQNETMC@LDMSD M@R UH@R QDROHQ@SeQH@R l @EDBS@MCN NR
AQfMPTHNR D NR @KUbNKNR OTKLNM@QDRn } RT@ @Ba`N E@XmRD RDMSHQl
LDRLN O@Q@ BNMBDMSQ@agDR A@HV@R D O@Q@ DVONRHagDR CD BTQ S@
CTQ@a`Nl OQHMBHO@KLDMSD DL BQH@Ma@Rn7QNUNB@ DEDHSNR MNBHUNR
M@ UDFDS@a`N D M@R BTKSTQ@Rl OQNUNB@MCN L@MBG@R RHFMHEHB@SHU@R
M@R ENKG@Rl QDCTagDR CD BQDRBHLDMSN D BNLOKDS@ CDRSQTHa`N
CD BTKSTQ@R L@HR RDMRdUDHRn7QNUNB@ @ CDFQ@C@a`N CD LTHSNR
L@SDQH@HRl S@HR BNLN @ ANQQ@BG@l CDRHFM@C@LDMSD CNR KHLO@
O^Q@mAQHR@R CNR @TSNLeUDHRn

CZSVMSXKS[ ;WV\O[

7RQWJV QFWXUFNV3 @BSHUHC@CD UTKB_MHB@n
7RQWJV FQWURSRL`QNHFV3 PTDHL@ CD
BNLATRSdUDHR EeRRDHR iRDBSNQ C@
OQNCTa`N CD DMDQFH@l D CD CHUDQRNR
OQNBDRRNR HMCTRSQ H@ HR l ONCDMCN
S@LAbL RDQ DLHSHCN DL ODPTDM@R
PT@MSHC@CDR ODKNR UDdBTKNR @ CHDRDKj

7RQWJV QFWXUFNV3 SQ@MRENQL@agDR
LHBQNAH@M@R MNR RNKNR D CDRB@QF@R
DKbBSQHB@R M@ @SLNREDQ@n
7RQWJV FQWURSRL`QNHFV3 PTDHL@ CD
BNLATRSdUDHR @ @KS@R SDLODQ@STQ@Rl
PTDQ DL HMRS@K@agDR HMCTRSQH@HRl PTDQ
MNR UDdBTKNR @TSNLeUDHRn
5@ L@HNQ O@QSD C@R RHST@agDRl N 56
DLH S HCN O@Q @ @ @ SLNR ED Q @ b
ONRSDQHNQLDMSD SQ@MRENQL@CN DL
56r ONQ NVHC@a`N ENSNPTdLHB@n

7RQWJV QFWXUFNV3 DQTOagDR UTKB_MHB@R
D CDBNLONRHa`N C@ BKNQNEHK@n
7RQWJV FQWURSRL`QNHFV 3 ENFNR
EKNQDRS@HRl BNLATRS`N HMBNLOKDS@ CD
BNLATRSdUDHR EeRRDHR NT NTSQNR
L@SDQ H@ H R NQ F_M HBNR l RDMCN NR
SQ@MRONQSDR QNCNUH^QHNR N RDBSNQ PTD
L@HR BNMSQHATH O@Q@ @R DLHRRgDR CDRSD
ONKTDMSD n
7NCD S@LAbL RDQ ENQL@CN ONQ
NVHC@a`N CD ONKTDMSDR NQF_MHBNR l
S@HR BNLN N LDS@MNn

7RQWJV QFWXUFNV iO@QSdBTK@R OQDRDMSDR
M@ @SLNREDQ@jz UTKBgDR l @DQNRReHR
L@QHMGNR D @ @Ba`N CN UDMSN RNAQD
N RNKNn
7RQWJV FQWURSRL`QNHFV3 PTDHL@ CD
BNLATRSdUDHR EeRRDHR l OQNBDRRNR
HMCTRSQH@HR D SQ^EDFN QNCNUH^QHNn
}R O@Q SdBTK@R M@ @SLNREDQ@ ONCDL
RDQ BK@RRHEHB@C@R BNLN OQHL^QH@R l
PT@MCN R`N DLHSHC@R CHQDBS@LDMSD
@ O@Q SHQ CD ENMSDR ONKTHCNQ@R l NT
RDBTMC^QH@Rl PT@MCN RD ENQL@L M@
@SLNREDQ@ ODK@ BNMCDMR@a`N CD
F@RDR l NT BNLN QDRT K S@CN CD
QD@BagDR PTdLHB@R DMSQD NTSQNR
ONKTDMSDRl DL DRODBH@Kl :6rl 56rl
BNLONRSNR NQF_MHBNR UNK^SDHR D
@LNMd@BNn

9DRTKS@ CD TL BNMITMSN CD QD@BagDR
ENSNPTdLHB@R BNLOKDV@Rl DMUNKUDMCN
BNLONRSNR NQF_MHBNR UNK^SDHRl eVHCNR
CD @XNSNl NVHFbMHN D Q@CH@a`N RNK@Qn
[ TL CNR OQHMBHO@HR BNMRSHSTHMSDR CN
MDUNDHQN ENSNPTdLHBNn
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;?>A@< 30:
[xu~~8q~ pq Yc
E\zy*qT Z]WG MKKLF

;Q@MRONQSDR;DQQDRSQDR ;n4@QdSHLNR
*NLbQBHNl+NLbRSHBN D :DQUHaNR *NMRSQTa`N
*,4 6TSQNR

>VNSMKNWZ NO CZO[[kW
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ulppp

qplppp

qulppp

rplppp

rulppp

qyyp qyyq qyyr qyys qyyt qyyu qyyv qyyw qyyx qyyy rppp

:6V iSj

;?>A@< 3021
[xu~~8q~ pq gc-
E\zy*qT Z]WG MKKLF

;Q@MRONQSDR;DQQDRSQDR ;n4@QdSHLNR
*NLbQBHNl+NLbRSHBN D :DQUHaNR 0MChRSQH@
*,4 *04
6TSQNR

[xu~~8q~ pq bc-
E\zy*qT Z]WG MKKLF

;?>A@< 3022

;Q@MRONQSDR;DQQDRSQDR ;n4@QdSHLNR
*NLbQBHNl+NLbRSHBN D :DQUHaNR 0MChRSQH@
*,4 *04
6TSQNR

;?>A@< 3024
[xu~~8q~ pq Ycjba
E\zy*qT Z]WG MKKLF

;?>A@< 3023
[xu~~8q~ pq bc-
E\zy*qT Z]WG MKKLF

GZKV[XWZ\O[GOZZO[\ZO[ G0@KZo\SUW[
9OXW[SlkW EFH 9S[\ZSL]SlkW
8: B]\ZW

;Q@MRONQSDR;DQQDRSQDR ,;}9 +DONRHa`N 9:<
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>VNSMKNWZ NO CZO[[kW

;Q@MRONQSDR;DQQDRSQDR ;n4@QdSHLNR
*NLbQBHNl+NLbRSHBN D :DQUHaNR 0MChRSQH@
*,4 *04
6TSQNR

7:; iSj

p

rpp

tpp

vpp

xpp

qlppp

qyyp qyyq qyyr qyys qyyt qyyu qyyv qyyw qyyx qyyy rppp

74qp iSj

p

rpp

tpp

vpp

xpp

qyyp qyyq qyyr qyys qyyt qyyu qyyv qyyw qyyx qyyy rppp

7A iJFj

;Q@MRONQSDR;DQQDRSQDR ;n4@QdSHLNR
*NLbQBHNl+NLbRSHBN D :DQUHaNR 0MChRSQH@
*,4 *04
6TSQNR
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rlppp

tlppp
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xlppp

qplppp
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qyyp qyyq qyyr qyys qyyt qyyu qyyv qyyw qyyx qyyy rppp

;?>A@< 3027
[xu~~8q~ pq Yt+xnz
E\zy*qT Z]WG MKKLF

;?>A@< 3025
[xu~~8q~ pq dgh
E\zy*qT Z]WG MKKLF

;?>A@< 3026
[xu~~8q~ pq daLK
E\zy*qT Z]WG MKKLF

;Q@MRONQSDR;DQQDRSQDR *04 6TSQNR*,4
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N PTD CHX QDRODHSN @N RDBSNQ DMDQFbSHBNl CDUHCN @N
E@BSN CN SDQQHSeQHN C@ 9},4 @OQDRDMS@Q CHLDMRgDR QDCTXHC@R
D B@Q@BSDQdRSHB@R SHOHB@LDMSD TQA@M@Rl NMCD RD BNMBDMSQ@ TL@
DKDU@C@ CDMRHC@CD ONOTK@BHNM@K D NMCD M`N R`N TSHKHX@C@R ENMSDR
CD DMDQFH@ @KSDQM@SHU@R iDeKHB@l RNK@Ql nnnl GHCQNDKDBSQHBHC@CD D
AHNL@RR@ i DRS@R CT@R hKSHL@R ONQ HMDVHRScMBH@ CD KNB@HR CD
NQHFDLjl @ PTDHL@ CD BNLATRSdUDHR O@Q@ RTOQHQ @R MDBDRRHC@CDR
DMDQFbSHB@R BNMRSHSTH @ OQHMBHO@K ENMSD CD DLHRR`N CD ONKTDMSDRn

+DRCD qyyr SDL RHCN EDHSN N @OQNUDHS@LDMSN CN B@KNQ FDQ@CN
CTQ@MSD @ BNLATRS`N CNR QDRdCTNR M@ *04 O@Q@ OQNCTa`N CD
DMDQFH@ DKbBSQHB@l N PTD ODQLHSHT UDMCDQl DL rpppl BDQB@ CD
uu .>G ] *,4l NT RDI@ slwh CN SNS@K CD DMDQFH@ OQNCTXHC@n

;@K BNLN I^ ENH @EHQL@CN MN 9,}rpppl @ @BSHUHC@CD C@ *,4
iQDRONMR^UDK ODK@ OQNCTa`N CD DMDQFH@ DKbBSQHB@ DL 4@B@Tj
b @ OQHMBHO@K NQHFDL CD BHMBN CNR CDX ONKTDMSDR HMUDMS@QH@CNR
DL 4@B@Tl MNLD@C@LDMSD CN *6rl 56Vl :6Vl 7:; D 74qpn
,RSD E@BSN b N QDEKDVN M`N Re CN ODRN PTD @ OQNCTa`N CD
DMDQFH@ MN BfLOTSN CN RDBSNQ HMCTRSQ H@K CD 4@B@T l BNLN
S@LAbL CN DPTHO@LDMSN TSHKHX@CN M@R BDMSQ@HR l NMCD SDL
G@UHCN TL @TLDMSN C@ K@ANQ@a`N CNR FQTONR CHDRDK D STQAHM@R
DL CDSQHLDMSN C@ TSHKHX@a`N C@R B@KCDHQ@R @ U@ONQl D C@
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;?>A@< 3031
Yzy~+xz pq qwqo*}uoupmpq {q} om{u*m
E\zy*qT Zg[YG LSSKHMKKLF

>VNSMKNWZ NO CZO[[kW
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;?>A@< 302:
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;?>A@< 3029
[yq}sum *}my~rq}upm {m}m m Y[a {qwm Y_a
E\zy*qT Y[aG MKKKF

,MDQFH@ ENQLDBHC@ ODK@ *04 h CN SNS@K OQNCTXHCN ODK@ *,4

>VNSMKNWZ NO CZO[[kW

;?>A@< 3028
[,zw+32z }qwm*u,m pm {}zp+32z pq qyq}sum q pm qxu~~2z pq sm~q~ ozx qrqu*z pq q~*+rm
E\zy*qT Y[a q Zg[YG MKKLF
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rup

qyyp qyyq qyyr qyys qyyt qyyu qyyv qyyw qyyx qyyy rppp

7QNCTa`N CD DMDQFH@ ,LHRRgDR CD .,, ODK@ *,4

HMDVHRScMBH@ CD DPTHO@LDMSN CD QDCTa`N C@R DLHRRgDRn [ MNSeQHN
N @TLDMSN CD DLHRRgDR CD 56Vl @RRHL BNLN CD *6r D :6Vl
@RRNBH@CN @N @TLDMSN CD OQNCTa`N DMDQFbSHB@n } -HFTQ@ rnqw
@OQDRDMS@ @ DUNKTa`N QDK@SHU@ C@ OQNCTa`N CD DMDQFH@ D C@
DLHRR`N CD F@RDR BNL DEDHSN CD DRSTE@n
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;?>A@< 3032
_y*qy~upmpq qyq}s4*uom EY\hJd_X m {}q3z~ ozy~*my*q~ LSSPF
E\zy*qT Y[a q Zg[YG MKKLF
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iS
DO
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pv
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q
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qyyp qyyq qyyr qyys qyyt qyyu qyyv qyyw qyyx qyyy rppp
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up

qpp
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rup

qyyp qyyq qyyr qyys qyyt qyyu qyyv qyyw qyyx qyyy rppp

70~ *-;
bz*mT Y\hVozy~+xz ruymw *z*mw pq qyq}sum
_yow+u z ozy~+xz ym uyp9~*}umG ozy~*}+32zG *}my~{z}*q~G ozx4}ouzG pzx4~*uoz~ q z+*}z~G
mw4x pm qwqo*}uoupmpq q pz~ ozxn+~*6,qu~ *}mpuouzymu~I

\M
CH
BD

iq
yy

p|
qp
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qqp

qvp

rqp

rvp

qyyp qyyq qyyr qyys qyyt qyyu qyyv qyyw qyyx qyyy rppp

70~
7NOTK@a`N
,LHRRgDR CD *6r C@ *,4
,LHRRgDR CD 56V C@ *,4
,LHRRgDR CD :6V C@ *,4
,LHRRgDR CD 7:; C@ *,4
7QNCTa`N CD DMDQFH@ DKbBSQHB@

qos |4}153246+5

6

\M
CH
BD

iq
yy

p|
qp

pj

R LDHNR CD SQ@MRONQ SD ONRRHAHKHS@L N @BDRRN DMSQD
BHC@C`NR D CDRSDR @NR L@HR U@QH@CNR ADMR D RDQUHaNR l RDMCN
DRRDMBH@HR @N ADL DRS@Q D @N CDRDMUNKUHLDMSN DBNMeLHBNn 6
RDBSNQ CNR SQ@MRONQ SDR FDQ@l MN DMS@MSNl DEDHSNR MDF@SHUNR MN
@LAHDMSD PTD ONCDL BNMBNQQDQ O@Q@ @ CHLHMTHa`N C@ PT@KHC@CD
CD UHC@n 5@R hKSHL@R CbB@C@R SDLmRD @RRHRSHCN @ TL BQDRBHLDMSN
@BDMST@CN CNR SQ@MRONQ SDR l DRODBH@KLDMSD CN SQ@MRONQ SD
QNCNUH^QHNl DVDQBDMCN TL@ DMNQLD OQDRR`N RNAQD N @LAHDMSD n

,L 4@B@T N BNMRTLN CD DMDQFH@ MN RDBSNQ CNR SQ@MRONQ SDR
BNQ QDRONMCD @ BDQB@ CD tuh C@ DMDQF H@ BNMRTLHC@ n
iODQBDMS@FDL B@KBTK@C@ RDL N BNMRTLN CN RDBSNQ OQNCTSNQ
CD DMDQFH@ DKbBSQHB@l @ *,4l OQHMBHO@K BNMRTLHCNQ@ CD ENMSDR
DMDQFbSHB@Rjn 6R SQ@MRONQ SDR R`Nl @KbL CHRRNl TL RDBSNQ DL
EQ@MB@ DUNKTa`Nl ETMC@LDMS@KLDMSD MN _LAHSN CNR SQ@MRONQSDR
SDQQDRSQDRl BNLN N L@MHEDRS@L NR FQ^EHBNR @OQDRDMS@CNRn 6
DKDU@CN MhLDQN CD UDdBTKNR DL BHQBTK@a`Nl BNL L@MHEDRSN
OQHUHKbFHN @N SQ@MRONQ SD HMCHUHCT@K l ONRRTH HMPTDRSHNM^UDHR
HLO@BSDR @LAHDMS@HR l MNLD@C@LDMSD @N MdUDK C@ ONKTHa`N
@SLNREbQHB@ D CN QTdCNn 6R U@KNQDR DMBNMSQ@CNR CD DLHRRgDR
D CD PT@KHC@CD CN @Ql MNLD@C@LDMSD DL ONKTDMSDR BNLN N
*6l N 5r6 D NR *6= iRDMCN @HMC@ CD BNMRHCDQ@Q N *6r D
@R 70:jl R`N TL QDEKDVN CN PTD SDL @BNMSDBHCN MDRSD RDBSNQn

[ BDQSN PTD NR @U@MaNR SDBMNKeFHBNR MNR RDBSNQDR CD BNMRSQTa`N
@TSNLeUDK iBNLN @ HMSQNCTa`N CD B@S@KHX@CNQDRl DL qyyuj D
CNR BNLATRSdUDHR iBNLN @ QDCTa`N CN SDNQ DL DMVNEQD D CD
BGTLANj ScL ODQLHSHCN QDCTXHQ @KFTMR CNR HLO@BSDR MDF@SHUNR
RNAQD N @LAHDMSD l BNLN ONQ DVDLOKN @N MdUDK C@ DLHRR`N CD
O@Q SdBTK@Rl CD 56Vl CD *6= D CD *6n ,RS@R LDCHC@R M`N R`Nl
MN DMS@MSNl RTEHBHDMSDR O@Q@ BNLODMR@Q @ BQDRBDMSD HMSDMRHC@CD
CD SQ^EDFNn 7@Q@ LDKGNQ@Q @ DBNmDEHBHcMBH@ D RDFTQ@Ma@ CNR
SQ@MRONQSDR HLOgDmRD N QDBTQRN @ HMRSQTLDMSNR CD ONKdSHB@ S@HR
BNLN QDFTK@LDMS@a`N CD @RODBSNR SbBMHBNRl CNR OQDaNR D S@V@R
CNR BNLATRSdUDHR D @RODBSNR CD NQCDM@a`N DRO@BH@Kl CD ENQL@
@ HMSDFQ@Q @R OQDNBTO@agDR @LAHDMS@HR M@R ONKdSHB@R CD SQ@MRONQSD

;?>A@< 3033
[,zw+32z pz ozy~+xz ruymw pq qyq}sum EY\hF q pz d_X
E\zy*qT Y[a q Zg[YG MKKLF

;?>A@< 3034
[ozHqruou5youm pz ~qo*z} pm qyq}sum
E\zy*qT Zg[YG Y[aG Z]WG MKKLF
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*q}}q~*}q~ q xm}6*uxz~G +xm ,q/ |+q z~ pmpz~ pz~ *}my~{z}*q~ m4}qz~ *5x ,uypz m
~q} pqowm}mpz~ ozyrupqyoumu~
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;?>A@< 3036
[,zw+32z pz yI0 pq ,q6o+wz~ qx ou}o+wm32z q pz ozy~+xz pq ozxn+~*6,qw
E\zy*qT Zg[YG LSSKHMKKLF

D OQNRRDFTHQ N PTD RD ONCDQH@ @ODKHC@Q CD TL@ g4NAHKHC@CD
:TRSDMS@C@gn *@C@ UDX L@HR RD U`N QD@KHX@MCN TL ONTBN ONQ
SNCN N LTMCN @BagDR CD B@Q@BSDQ DCTB@SHUN BG@L@MCN @
@SDMa`N O@Q@ @R U@MS@FDMR C@ DVHRScMBH@ CD AN@R QDCDR CD
SQ@MRONQ SDR OhAKHBNRl CD XNM@R DVBKTRHU@LDMSD ODCNM@HRl DSB n

,L 4@B@T I^ ScL RHCN SNL@C@R @KFTL@R LDCHC@R O@Q@ LHMHLHX@Q
@R BNMRDPTcMBH@R MDE@RS@R O@Q@ N @LAHDMSD l @ R@hCD D @ PT@KHC@CD
CD UHC@ C@ ONOTK@a`N PTD l BNL N @TLDMSN DVONMDMBH@K CN
MhLDQN CD UDdBTKNR DL BHQBTK@a`N MNR hKSHLNR @MNRl RD ScL
UHMCN @ UDQHEHB@Qn <L@ CDK@R ENH @ HMHBH@SHU@ C@ *_L@Q@ 4TMHBHO@K
CD 4@B@T 7QNUHReQH@ CD l DL rpppl QDFTK@LDMS@Q @ MDBDRRHC@CD
CD MNSHEHB@Q @N FNUDQMN @ HMSDMa`N CD @A@MCNMN CNR UDdBTKNR
DL EHL CD UHC@l NT NTSQNRn 6TSQ@ LDCHC@ SDL RHCN N @TLDMSN
iBDQB@ CD PT@SQN UDXDR MNR TKSHLNR CDX @MNRj CD KNB@HR
@CDPT@CNR O@Q@ N O@QPTD@LDMSN @TSNLeUDKl CD LNCN @ SNQM@Q
MN LdMHLN @BDHS^UDK M`N Re @ BHQBTK@a`N CD ODgDR BNLN @ CNR
OQeOQHNR UDdBTKNR LNSNQHX@CNR l PTD RD UH@L B@C@ UDX L@HR
HLODCHCNR ONQ NBTO@a`N HMCDUHC@ O@Q@ DRS@BHNM@LDMSN M@ UH@
OhAKHB@ n +D PT@KPTDQ LNCN @ RHST@B@N @BST@K b CD FQ@MCD
BNMFDRSHNM@LDMSNn

}TSNLeUDHR ODR@CNR
*HBKNLNSNQDR

}TSNLeUDHR KHFDHQNR
4NSNBHBKNR
*NMRTLN CD BNLATRSdUDHR i;,7j

;?>A@< 3035
Yzy~+xz pq qyq}sum {z} ~qo*z} pq mo*u,upmpqG q-ow+6pm m Y[a
E\zy*qT Zg[YG LSSKHMKKLF
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70~
=DdBTKNR DL BHQBTK@a`N
,LHRRgDR CD *6 CNR SQ@MRONQSDR SDQQDRSQDR
,LHRRgDR CD *6= CNR SQ@MRONQSDR SDQQDRSQDR
,LHRRgDR CD 5r6 CNR SQ@MRONQSDR SDQQDRSQDR
,LHRRgDR CD 56V CNR SQ@MRONQSDR SDQQDRSQDR
7NOTK@a`N
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;?>A@< 3038
[~*mouzymxqy*z~ {9nwuoz~ {m}m m+*zx7,qu~G mw4x pz~ LRIOLO w+sm}q~ ym~ nq}xm~ pm~ }+m~
E\zy*qT ZggcdhG MKKLF
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slppp

tlppp
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qyyp qyyq qyyr qyys qyyt qyyu qyyv qyyw qyyx qyyy rppp

bz*mT c~ pmpz~ pq MKKK {m~~m}mx m uyow+u} m |+my*upmpq pq ozxn+~*6,qw |+q m~ qx{}q~m~ ux{z}*mpz}m~Jpu~*}un+upz}m~ ,qypq}mx mz~ {z~*z~ pq ,qypm EorI Xmwmy3z qyq}s4*uozG
Zg[Y MKKKFG ,q}uruomypzH~q z m+xqy*z ~9nu*z pz ozy~+xz pq ozxn+~*6,qu~ yz ~qo*z} pz~ *}my~{z}*q~ *q}}q~*}q~I
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@B@T b O@Q SD C@ *NMUDMa`N 8T@CQN C@R }KSDQ@agDR
*KHL^SHB@R D BNLN S@K DRS^ BNLOQNLDSHCN @ DEDBST@Q DRENQaNR
MN RDMSHCN CD BNMSQNK@Q @ DLHRR`N CD F@RDR BNL DEDHSN CD
DRSTE@n 6 :DQUHaN CDRHFM@CN BNLN ONMSN ENB@K O@Q@ DRS@ L@SbQH@
CD S`N DKDU@C@ HLONQ S_MBH@ @ MdUDK HMSDQM@BHNM@K b N :4.4n

,L RDFTHC@ OQNBTQ@mRD DVOKHB@Q TL ONTBN LDKGNQ NR EDMeLDMNR
DL B@TR@ MN OQNBDRRN CDMNLHM@CN G@AHST@KLDMSD BNLN
j}KSDQ@agDR *KHL^SHB@Rk D PTD @SQ@H @ @SDMa`N C@ BNLTMHC@CD
ONKdSHB@ D BHDMSdEHB@ HMSDQM@BHNM@Kl RDMCN TL CNR OQHMBHO@HR SDL@R
C@ @FDMC@ CD @LAHDMSD n

} NBNQQcMBH@ CD @KSDQ@agDR BKHL^SHB@R M@ ;DQQ@ b QDFHRS@C@ CDRCD
G^ LTHSN l RDMCN DRSD l ONQ S@MSN l TL EDMeLDMN M@STQ@K n
}BST@KLDMSD DRSD EDMeLDMN b BNMRHCDQ@CN BNLN TL OQNAKDL@
RbQHN ] DRB@K@ FKNA@K CDUHCN @N QHSLN @BDKDQ@CN BNL PTD DRS^

qot v/6+4};=+5 ~/.096.~}5

4

@ NBNQQDQn ,EDBSHU@LDMSD l CD TL LNCN FDQ@Kl NR BHDMSHRS@R
BNMBNQC@L PTD @R SDLODQ@STQ@R ] RTODQEdBHD C@ ;DQQ@ DRS`N @
@TLDMS@Ql RDMCN N @MN CD qyyx N PTD @Sb @FNQ@ QDFHRSNT
SDLODQ@STQ@R L@HR DKDU@C@Rn *NMSTCNl D @ODR@Q CD M`N DVHRSHQ
BNMRDMRN MN PTD QDRODHS@ ] BNMSQHATHa`N C@ @BSHUHC@CD GTL@M@
DL SNCN DRSD OQNBDRRNl N PTD b BDQ SN b PTD N OK@MDS@ M`N
DRS@QH@ @ @PTDBDQ S`N Q@OHC@LDMSD RD N /NLDL M`N DLHSHRRD
BDQB@ CD rslt LHK LHKGgDR CD SNMDK@C@R CD B@QANMN O@Q@ @
@SLNREDQ@ ONQ @MN i6*+,l qyyyjl @OQNVHL@C@LDMSD slt LHK
LHKGgDR CD SNMDK@C@R Re M@ <MH`N ,TQNODH@ i},}l qyyyjn

5N hKSHLN RbBTKN SDLmRD UHMCN @ @RRHRSHQ @ TL @TLDMSN C@R
BNMBDMSQ@agDR CD CDSDQLHM@CNR F@RDR M@ @SLNREDQ@l NR PT@HR
@ARNQUDL O@Q SD C@R Q@CH@agDR HMEQ@mUDQLDKG@R PTD @ ;DQQ@
HQQ@CH@ O@Q@ N DRO@aN l OQNUNB@MCN TL@ QDSDMa`N CD B@KNQn
/@AHST@KLDMSD CDRHFM@C@mRD DRSD EDMeLDMN ONQ j,EDHSN CD
DRSTE@k D @R DLHRRgDR F@RNR@R PTD N OQNUNB@L j.@RDR BNL
DEDHSN CD DRSTE@kn ,RSD DEDHSN b QDRONMR^UDK ODKN @PTDBHLDMSN
FKNA@Kl PTD M`N b L@HR PTD N @TLDMSN C@R SDLODQ@STQ@R LbCH@R
C@ @SLNREDQ@ SDQQDRSQD l PTD MN hKSHLN RbBTKN ENH CD plu .* n

APJLOHGND

BQMGNHSFIG CGNNGOPNG

4 UFINF_^R VROFU
FWUFYJVVF F FWPRVKJUF

4 VXSJUKNHNJ IFBJUUF FGVRUYJ
F PFNRUNF IF UFINF_^R VROFU J

XWNON[F{F SFUF LJUFU HFORU

4 VXSJUKbHNJ IFBJUUF UJKOJHWJ
F UFINF_^R NQKUFYJUPJOMF

4 UFINF_^R NQKUFYJUPJOMF ` SFUHNFOPJQWJ
FGVRUYNIF J UJKOJHWNIF SJORV LFVJV HRP
JKJNWR IJ JVWXKF|5RQVJTXJQWJPJQWJ F
[RQF NQKJUNRU IF FWPRVKJUF J F VXSJUKNHNJ

IFBJUUF V^R FTXJHNIFV|
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6R F@RDR PTD BNMSQHATDL CD ENQL@ L@HR RHFMHEHB@SHU@ O@Q@ DRSD
DEDHSN i.,, i F@RDR BNL DEDHSN CD DRSTE@j R`N N CHeVHCN CD
B@QANMN i*6rjl N LDS@MN i*/tjl N eVHCN MHSQNRN i5r6j D NR
BNLONRSNR G@KNFDM@CNRl BNLN NR /-*Rl 7-*R D :-vn }R OQHMBHO@HR
ENMSDR @MSQNONFbMHB@R CDRSDR F@RDR l @RRHL BNLN @ RT@
HLONQ S_MBH@ QDK@SHU@ O@Q@ N @PTDBHLDMSN FKNA@K l DMBNMSQ@Lm
RD DVOQDRRNR MN 8T@CQN rns

7@Q@ DEDHSNR CD BNLO@Q@a`Nl @R DLHRRgDR CNR RDHR F@RDR BNL
DEDHSN CD DRSTE@ R`Nl FDQ@KLDMSDl DVOQDRR@R DL *6r DPTHU@KDMSDl
A@RD@CNR MN 7}. m dz*qyoumw pq W|+qouxqy*z ]wznmw i.>7l CN
HMFKcR ]wznmw km}xuys dz*qy*umwj BNQQDRONMCDMSD @ qpp @MNRn
6 *6rl CN */t D CN 5r6 R`N NR .,, BTI@R DLHRRgDR R`N
G@AHST@KLDMSD BNMS@AHKHX@C@R D N RDT .>7 b CD ql rq D sqpl
QDRODBSHU@LDMSDn;@K RHFMHEHB@ PTD N */t @OQDRDMS@ TL ONSDMBH@K
CD @PTDBHLDMSN FKNA@K rq UDXDR RTODQHNQ @N CN *6r D PTD N
5r6 @OQDRDMS@ TL ONSDMBH@K CD @PTDBHLDMSN FKNA@K sqp UDXDR
RTODQHNQ @N CN *6rn

*NLN I^ ENH CHSNl 4@B@T b O@Q SD CN 7QNSNBNKN CD 2WNSN ]
*NMUDMa`N C@R }KSDQ@agDR *KHL^SHB@R n }ODR@Q CD M`N E@XDQ
O@Q SD C@ K H R S@ CD O@dRDR CN }MDVN 0 iO@dRDR PTD RD
BNLOQNLDSDQ@L @ QDCTXHQ @R DLHRRgDR CD CDSDQLHM@CN
LNMS@MSDl MDFNBH@CN TL @ TLl @Sb rppxmrpqrjl CDUDQ^ S@LAbLl
D CDRCD I^l E@XDQ DRENQaNR O@Q@ QDCTXHQ @R DLHRRgDR CD .,, PTD l
BNLN RD ONCD NARDQU@Q MN FQ^EHBNl ScL UHMCN @ @TLDMS@Q CDRCD
qyypn
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7QNCTa`N D TSHKHX@a`N CD
DMDQFH@l ODBT^QH@l @FQHBTKSTQ@
i@QQNX@HRjl @SDQQNRl PTDHL@ CD
AHNL@RR@ D DRFNSNR CNLbRSHBNR
:NKNR BNL EDQSHKHX@MSDRl
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,VHRSDL RTLHCNTQNR M@STQ@HR CD *6rl PTD BNMSQ HATDL
ONRHS HU@LDMSD O@Q@ N A@K@MaN CN *6r @SLNREbQ HBN @N
@ARNQUDQDL DRSD F^R iBNLN b N B@RN C@ EKNQDRS@j NT @N EHV@QDL
MN RNKN N B@QANMN iBNLN b N B@RN C@ @FQHBTKSTQ@jn ,RSDR
RTLHCNTQNR @RRTLDL TL O@ODK DVSQDL@LDMSD HLONQ S@MSD
O@Q@ @ QDCTa`Nl NT DRS@AHKHX@a`Nl C@ BNMBDMSQ@a`N CD *6r M@
@SLNREDQ@n

}R BNMRDPTcMBH@R QDRTKS@MSDR C@R @KSDQ@agDR BKHL^SHB@R R`N
LTHSN U@RS@R D ONCDQmRDm`N SQ@CTXHQl @ SdSTKN DVDLOKHEHB@SHUN D
CD @BNQCN BNL @ }FcMBH@ ,TQNODH@ CN }LAHDMSD DLz

l @TLDMSN CN MdUDK CN L@Ql BNL @ OQNA@AHKHC@CD CD RTALDQR`N
CD XNM@R A@HV@R{

l CDFDKN CNR FK@BH@QDR{

l @KSDQ@agDR CN BHBKN GHCQNKeFHBN D CNR O@CQgDR MNQL@HR CD
OQDBHOHS@a`Nl BNL BNMRDPTDMSDR BGDH@R D RDB@R{

l @KSDQ@agDR M@ NBNQQcMBH@ CD RHST@agDR BKHL^SHB@R DVSQDL@Rl
DL O@Q SHBTK@Q CD SDLODQ@STQ@R LTHSN DKDU@C@Rn

,RSDR DEDHSNR ONCDQ`N OQNUNB@Q HLO@BSDR BTI@ DVSDMR`N D
FQ@UHC@CD R`N CDRBNMGDBHCNR MNR DBNRRHRSDL@R l M@ R@hCD l M@
CHRONMHAHKHC@CD CD ^FT@ D DL RDBSNQDR DBNMeLHBNR l BNL
O@Q SHBTK@Q QDKDUN M@ @FQ HBTKSTQ@ n 5N DMS@MSN @ HMBDQ SDX@
B@Q@BSDQHX@ NR CHUDQRNR BDM^QHNR PTD @ BNLTMHC@CD BHDMSdEHB@
HMSDQM@BHNM@K U@H BNKNB@MCNn } ONKdSHB@ OQDUDMSHU@ DRS^l BNMSTCNl
@ MNQSD@Q @R CDBHRgDR CNR O@dRDR MNR CHUDQRNR ENQ@ HMSDQM@BHNM@HRn
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<L NTSQN SDL@ CD HLONQ S_MBH@ HMSDQM@BHNM@K D PTD
@EDBS@ @ DRSQ@SNREDQ@ b N C@ CDRSQTHa`N C@ B@L@C@ CD NXNMNn
,RS@ B@L@C@ b ETMC@LDMS@K O@Q@ @RRDFTQ@Q @ UHC@ M@ ;DQQ@l TL@
UDX PTD N NXNMN DRSQ@SNREbQHBN SDL @ B@O@BHC@CD CD @ARNQUDQ
FQ@MCD O@Q SD C@ Q@CH@a`N TKSQ@UHNKDS@m~ i<=m~jl PTD ONCD
OQNUNB@Q DEDHSNR MNBHUNR iNT @Sb LDRLN KDS@HRj MNR RDQDR UHUNRn
+D DMSQD DRRDR DEDHSNR CDRS@B@mRD @ ONRRHAHKHC@CD CD NBNQQDQDL
@KSDQ@agDR CN }+5 iOQHMBHO@HR QDRONMR^UDHR ODKN @O@QDBHLDMSN
CD B@MBQN CD ODKDjl @KSDQ@agDR CN RHRSDL@ HLTMHS^QHN iBNL
@O@QDBHLDMSN CD CNDMa@R HMEDBBHNR@Rjl @RRHL BNLN @KSDQ@agDR
C@ UHR`N iBNL N @O@QDBHLDMSN CD B@S@Q@S@Rjn

6 NXNMN i6sj b TL F^R BTI@ LNKbBTK@ BNMSbL SQcR ^SNLNR
CD NVHFbMHN i6jn *DQB@ CD yph CN NXNMN PTD DVHRSD M@
@SLNREDQ@ KNB@KHX@mRD M@ DRSQ@SNREDQ@l DMSQD qp @ up2L @BHL@
C@ RTODQEdBHD SDQQDRSQD{ L@R @R L@HNQDR BNMBDMSQ@agDR CD NXNMN
@O@QDBDL @ @KSHSTCDR @OQNVHL@C@LDMSD DMSQD qu D su2L l
BNMRSHSTHMCN N PTD RD BNMUDMBHNMNT BG@L@Q j*@L@C@ CD
6XNMNkn
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6 NXNMN DRSQ@SNREbQHBN ENQL@mRD ONQ @Ba`N C@ Q@CH@a`N RNK@Q
TKSQ@UHNKDS@ M@R LNKbBTK@R CD NVHFbMHN i6rjl RDFTMCN TL
OQNBDRRN CDMNLHM@CN ENSeKHRDz @R LNKbBTK@R CD NVHFbMHN R`N
PTDAQ@C@R C@MCN NQHFDL @ ^SNLNR CD NVHFbMHNl PTD ONQ RT@
UDX RD BNLAHM@L BNL NTSQ@R LNKbBTK@R CD NVHFbMHN O@Q@
ENQL@Q NXNMNn

} PT@MSHC@CD CD NXNMN OQDRDMSD M@ DRSQ@SNREDQ@ b L@MSHC@
MTL DPTHKdAQHN CHM_LHBNl ONQ OQNBDRRNR M@STQ@HRl @SQ@UbR CNR
PT@HR b BNMSHMT@LDMSD ENQL@CN D CDRSQTdCNn 4@R DRSD DPTHKdAQHN
M@STQ@K CD OQNCTa`N D CDRSQTHa`N CN NXNMN DRSQ@SNREbQHBN SDL
UHMCN @ RDQ ODQ STQA@CN CDUHCNl DRRDMBH@KLDMSD l ]R DLHRRgDR
@MSQNONFbMHB@R CD BNLONRSNR G@KNFDM@CNR l S@HR BNLN NR
BKNQNEKTNQNB@QANMNR i*-*Rj D NR G@KNMRn

9D@Ka@mRD PTD DRSDR BNLONRSNR R`N LTHSN DRS^UDHR D M`N R`N
CDRSQTdCNR M@ SQNONREDQ@l ODKN PTD TL Re ^SNLN CD BKNQN NT
AQNLN ONCD UHQ @ CDRSQTHQ LHKG@QDR CD LNKbBTK@R CD NXNMN
@MSDR CD RDQ QDLNUHCN C@ DRSQ@SNREDQ@n

} -HFTQ@ rnsp ODQLHSD BNLOQDDMCDQ N LDB@MHRLN CD CDRSQTHa`N
CN NXNMN ODK@ @Ba`N CD ^SNLN CD BKNQN KHADQ S@CN CD TL@
LNKbBTK@ CD *-*0s i*-*mqqjn
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+DUHCN ] ODQRHRScMBH@ CDRSDR BNLONRSNRl LDRLN ONMCN DL
OQ^SHB@ LDCHC@R BNL UHRS@ ] QDCTa`N C@R RT@R DLHRRgDRl HQ`N
RDQ @HMC@ MDBDRR^QH@R U^QH@R CbB@C@R O@Q@ PTD NR MdUDHR CD
NXNMN UNKSDL @ @TLDMS@Q M@ DRSQ@SNREDQ@n ,EDBSHU@LDMSDl DLANQ@
@ TSHKHX@a`N CD BNLONRSNR G@KNFDM@CNR SDMG@ RNEQ HCN TL
CDBQbRBHLN CDRCD NR @MNR xpl BNLN QDRTKS@CN C@ HLOKDLDMS@a`N
CNR BNLOQNLHRRNR OQDBNMHX@CNR ODKN 7QNSNBNKN CD 4NMSQD@K
RNAQD @R :TARS_MBH@R PTD +DSDQHNQ@L @ *@L@C@ CD 6XNMN ]
*NMUDMa`N CD=HDM@ i*NMUDMa`N RNAQD @ 7QNSDBa`N C@ *@L@C@
CD 6XNMNj D RT@R ,LDMC@Rl RDQ^ DVODBS^UDK PTD @ BNMBDMSQ@a`N
CD BKNQN D AQNLN M@ DRSQ@SNREDQ@ @SHMI@ TL L^VHLN ONQ UNKS@
CN @MN rppp D PTD RD SDMG@ CD DRODQ@Q @Sb BDQB@ CN @MN rpvp
O@Q@ PTD @ B@L@C@ CD NXNMN RDI@ SNS@KLDMSD QDBTODQ@C@n

4@B@T b O@Q SD MN 7QNSNBNKN CD 4NMSQD@K RNAQD @R :TARS_MBH@R
PTD ,LONAQDBDL @ *@L@C@ CD 6XNMNn [ N +DBQDSNm3DH MnZ
vroyu CD t CD +DXDLAQN PTD @OKHB@ @ 4@B@T NR BNLOQNLHRRN
HMSDQM@BHNM@HR C@ *NMUDMa`N CD=HDM@ D CDRCD qyyv i+DRO@BGN
MnZ wxo.4oyu CD t CD +DXDLAQNj b OQNHAHC@ @ OQNCTa`N CD
RTARS_MBH@R PTD SDMG@L HMEKTcMBH@ M@ CDRSQTHa`N C@ B@L@C@ CD
NXNMNn

} +HQDBa`N CD :DQ UHaNR CD ,BNMNLH@ b @ DMSHC@CD PTD
RTODQHMSDMCD @ HLONQ S@a`N D DVONQ S@a`N CD RTARS_MBH@R D CD
DPTHO@LDMSNR iS@K BNLN ROQ@WRl @O@QDKGNR CD @Q BNMCHBHNM@CNl
EQ HFNQdEHBNR l DVSHMSNQDR CD HMBcMCHNR l DSB nj PTD BNMSDMG@L
RTARS_MBH@R PTD @EDBSDL @ B@L@C@ CD NXNMNn :NAQD DRS@
@BSHUHC@CD CDUD HMENQL@Q D ODCHQ O@QDBDQ @N *NMRDKGN CN
}LAHDMSD n

+D DMSQD @R RTARS_MBH@R PTdLHB@R RTIDHS@R ]R LDCHC@R CD QDCTa`N
DRS@ADKDBHC@R MN +DBQDSNm3DH MnZ vroyul DMBNMSQ@mRD N qlqlqm
SQHBKNQNDS@MNl BTI@R HLONQ S@agDR O@RR@Q@L @ RDQ BNMSQNK@C@R
@ O@Q SHQ C@ OTAKHB@a`N CN +DRO@BGN MnZ wxo.4oyul OQDUDMCNm
RD PTD RDI@L MTK@R MN @MN rppun } RHST@a`N QDK@SHU@ @ DRSD
BNLONRSN DMBNMSQ@mRD QDEKDBSHC@ MN FQ^EHBN C@ -HFTQ@ rnsqn
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~q-t, 0ps~- p~ {~}v~ sp r~-.pI Z t,~-;~ rp/-psp *~, /|
/,qp}x-|~ x}pst+/ps~G p- st-rp,vp- st 9v/p- ,t-xs/px- };~
.,p.psp-G p -~q,tHt1*{~,p<;~ s~- ,tr/,-~- 0x0~- +/t *~, 0t2t-
r~{~rp t| , x-r~ p -~q,t0 x0>}rxp s~- -.~rz- *t-+/tx,~- G p
stv,psp<;~ sp +/p{xspst sp- 9v/p- *t{~ .,9utv~ |p,?.x|~G -;~
p{v/}- s~- upr.~,t- +/t r~}., xq/t| *p,p p stv,psp<;~ s~-
p|qxt}.t- |p, x}w~ t r~-.tx,~I

f~ +/t ,t-*tx.p p~- ,tr/,-~- st 9v/p s~rtG t-.t- -;~ t--t}rxpx-
*p,p p 0xsp w/|p}pG *,~s/.x0xspst tr~}@|xrp t st-t}0~{0x|t}.~

HG JMKRPQOQ ISLPNKOQ sp- -~rxtspst-I k;~ ,tr/,-~- ux}x.~- +/t r~|~ .p{ st0t| -t,
vt,xs~- st /|p u~,|p -/-.t}.90t{I Z*t-p, st -t,t| pq/}sp}.t-
}/|p t-rp{p v{~qp{G -;~ t-rp--~- t| p{v/|p- ,tvxBt- t *p?-t-I
^-./s~- tutr./ps~- *~, sx0t,-p- ~,vp}x2p<Bt- x}.t,}prx~}px-
-;~ /}:}x|t- t| r~}-xst,p, +/t ~- ,tr/,-~- sx-*~}?0tx- *p,p
r~}-/|~ w/|p}~ t-.;~ p sx|x}/x,G t| *p, .t st0xs~ p~ upr.~
st |/x.~- {t}<@x- u,t9.xr~- .t,t| 0x}s~ p -t, r~}.p|x}ps~-
*~, pr.x0xspst- w/|p}p-I

Z- /.x{x2p<Bt- |C{.x*{p-G *~, 0t2t- r~}u{x./~-p-G sp 9v/p D *~,
t1t|*{~ }~ r~}-/|~ w/|p}~G }p *,9.xrp qp{}tp,G }p pr.x0xspst
x}s/-., xp{G }p *,~s/<;~ t}t,v=.xrpG }p pv, xr/{./,pG III H ~q, xvp|
p /|p x}.tv,p<;~ t-*prxp{ t .t|*~,p{ +/t *t,|x.p r~|*p.xqx{x2p,
p- {@vxrp- t sx}:|xrp- *,@*, xp- st rpsp -tr.~, t sp, r~t,>}rxp
8 pr<;~ sp- sx0t,-p- t}.xspst- +/t *p, .xrx*p|G sx,tr.p ~/
x}sx,tr.p|t}.tG }~ *{p}tp|t}.~G vt-.;~ t /.x{x2p<;~ s~- ,tr/,-~-
w?s, xr~-I Z- x}.t, 0t}<Bt- p t|*,tt}st, }~ s~|?}x~ w?s, xr~
};~ *~st|G *~, x--~G {x|x.p,H-t p t}rp,p, p- {x}wp- st 9v/pG p-
p{q/utx,p-G ~- p+/?ut,~- ~/ ~ |p, r~|~ |t,p- u~}.t- st rp*.p<;~
~/ {~rpx- st ,tytx<;~ p*@- /|p p,qx.,9,xp /.x{x2p<;~ *t{~ a~|t|I
5 x}sx-*t}-90t{ /|p vt-.;~ pst+/psp st-.t x|*~, .p}.t ,tr/,-~G
~}st }trt--p, xp|t}.t -t,9 *,trx-~ x}0t-.x, r~}wtrx|t}.~ t
.tr}~{~vxp t| up0~, };~ -@ s~ .,p.p|t}.~ pst+/ps~ sp 9v/p
rp*.psp *p,p p- sx0t,-p- /.x{x2p<Bt- w/|p}p- C*I t1I t| t-.p<Bt-
st .,p.p|t}.~ st 9v/p *p,p r~}-/|~ w/|p}~D r~|~ *p,p p
9v/p ,tytx.pspG +/t st0t ~qtstrt, p ,t+/x-x.~- st +/p{xspst
p*{xrps~- p~ ,t-*tx.~ sp rp*prxspst st ,tvt}t,p<;~ s~ |tx~
,trt*.~, t 8 /.x{x2p<;~ -/q-t+/t}.t +/t st{t -t *,t.t}st up2t,
C*I t1I t| t-.p<Bt- st .,p.p|t}.~ st 9v/p ,t-xs/p{DI

\~| ./s~ ~ +/t u~x p*,t-t}.ps~ st*,tt}stH-t +/t ~- |C{.x*{~-
p-*tr.~- st +/p}.xspst t +/p{xspst }p vt-.;~ s~- ,tr/,-~-
w?s, xr~- r~}-.x./t| /| x|*~, .p}.t t r~|*{t1~ -tr.~, }p
u~,|/{p<;~ t x|*{t|t}.p<;~ sp *~{?.xrp st p|qxt}.tI
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*t+/t}p sx|t}-;~ t p x}t1x-.>}rxp st r/,-~- st 9v/p
}p./,px- st.t,|x}p| p sx-*~}xqx{xspst t /.x{x2p<;~ sp 9v/p s~rt
t| eprp/G st*t}st}.t +/p-t }p .~.p{xspst sp jt*Cq{xrp h~*/{p,
sp \wx}p Cjh\DI

Z t1.,pr<;~ st 9v/p q,/.p = tutr./psp }~ rp}p{ st epsp~|t}
t .,p}-*~, .psp v,p0x.xrp|t}.t p.= /|p t-.p<;~ st q~|qpvt|G
-x./psp px}sp }p jh\G t -@ st*~x- = t}rp|x}wpsp *p,p p ^-.p<;~
stl,p.p|t}.~ st 4v/p- C^lZD sp b{wp nt,stG -t}s~ p t1rtst}.t
t}rp|x}wpsp *p,p ~ jt-t,0p.@, x~ s~ h~, .~ ^1.t, x~,I ^1x-.t|
px}spG t| eprp/G ~ ,t-t,0p.@,x~ st ktpr hpx np} t p- qp,,pvt}-
st c9Ha@ t apr kpG +/t pr/|/{p| 9v/p sp rw/0pI

ZWX xlvf rfsf [gftujhmojpuq

Z pr~|*p}wp, ~ ,9*xs~ r,t-rx|t}.~ *~*/{prx~}p{G .t| 0x}s~
p 0t, xuxrp,H-t /| p/|t}.~ }p rp*.p<;~ st 9v/p q,/.p t|
epsp~|t} t r~}-t+/t}.t|t}.t }~ r~}-/|~ st 9v/p t|
eprp/ I h~, t-.p ,p2;~G t .p|q=| *t{~ upr.~ st -t .t,t|
0t,xuxrps~ *,~q{t|p- p~ }?0t{ sp -p{x}x2p<;~ sp- 9v/p- x|*~,.psp-
}~- C{.x|~- p}~- s/,p}.t p t-.p<;~ -trpG .t| wp0xs~ }trt--xspst
st ,tr~,,t, p~ st*@-x.~ t-.,p.=vxr~ st 9v/p s~ ,t-t,0p.@, x~
s~ h~, .~ ^1.t, x~,G |~.x0~ *t{~ +/p{ p uxv/,p p*,t-t}.p 0p{~,t-
}tvp.x0~-I

]t-st ux}px- st LTTTG p k~rxtspst st Zqp-.trx|t}.~ st 4v/p
st eprp/ CkZZeDG t|*,t-p ,t-*~}-90t{ *t{p sx-., xq/x<;~ st
9v/p t| eprp/G }~|t~/ /| v,/*~ st *t, x.~- }~ -t}.xs~ st
,t-~{0t, p +/t-.;~ ,t{p.x0p 8 -p{x}xspstI Z t-.,p.=vxp -/vt, xsp
p ps~*.p,G -t,9 |/sp, ~ *~}.~ st rp*.p<;~ st 9v/p *p,p /|
{~rp{ |px- sx-.p}.t s~ t-./9, x~ s~ , x~ C~ *,t-t}.t *~}.~ st
rp*.p<;~ = t| `/p}vx}vyxp~DG sx|x}/x}s~ p *~--xqx{xspst st
rp*.p<;~ st 9v/p r~| t{t0ps~ .t~, st -p{x}xspstI Z -/vt-.;~
t-.9 p -t, r~}-xst,psp *t{p- t}.xspst- ,t-*~}-90tx- st eprp/

t sp rxspst st ow/wpxG ~}st -t {~rp{x2p| +/p-t .~sp- p-
x}u,pt-.,/./,p- st rp*.p<;~ st 9v/p +/t pqp-.trt p *~*/{p<;~
,t-xst}.tI

]t |~s~ p vp,p}. x, ~ pqp-.trx|t}.~ st 9v/pG t| q~p-
r~}sx<Bt-G s/,p}.t ~- *t,?~s~- st |px~, -p{x}xspst t-.9 *,t0x-.p
p r~}-.,/<;~ st /|p t-.p<;~ st q~|qpvt| }~ ,t-t,0p.@, x~
s~ h~, .~ ^1.t, x~,G r~| /|p rp*prxspst sx9, xp st OKIKKK |NG
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/|p rp*prxspst .~.p{ st MIKKKIKKK |NG +/t ,t*,t-t}.p TKB
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e|v~, wx s1|~|4t:9, wt 5z2t

ex+1/t~ g~;v1/|vt

et-1t:9,
q2-x/y|v|t~

g01t:9, wxr/t1t*x+1, wx
5z2t wx cut01xv|*x+1, UgWrWcWV

g01t:9, wxr/t1t*x+1, wx
5z2t0 px0|w2t|0 UgWrWcWpWV

g3t-,/t:9,
+, mt/

h7u/|vtpx0x/3t1>/|,
wx f|01/|u2|:9,

et-1t:9, q2u1x//8+xt

px0|w<+v|t

o/xv|-|1t:9,

px}x|:9, wx 5z2t0
px0|w2t|0r/t1twt0

g3t-,/t:9,
+t0c~u2yx|/t0

dt//tzx*

g3t-,1/t+0-|/t:9,



r/t1t*x+1, wt 5z2t -t/t
e,+02*, j2*t+, x* mtvt2

et-1t:9, q2-x/y|v|t~

5z2t d/21t
e,tz2~t:9, X h~,v2~t:9,

fxvt+1t:9,

h|~1/t:9,
fx0|+yxv:9,

rx01x0
ltu,/t1,/|t|0

px0x/3t1>/|, wx
f|01/|u2|:9,

pxwx wx
f|01/|u2|:9,

s1|~|4t:9, wt 5z2t

e,*;/v|,

px0|w<+v|t

k+w?01/|t

fxvt+1tw,/
o/|*7/|,

rt+.2x wx
c/x}t*x+1,

fxvt+1tw,/
qxv2+w7/|, 5z2t0 px0|w2t|0r/t1twt0

g0-x00tw,/ wx ~t*t0 h|~1/, wx o/x+0t0 k+v|+x/tw,/

fx0vt/zt

i/twtzx*fx0t/x+tw,/

lt*t

r/t1t*x+1, wt0 5z2t0
px0|w2t|0 x* mtvt2
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g *,x}rx*p{ -tr.~, r~}-/|xs~, st 9v/p t| eprp/ u~xG t| MKKKG
~ s~|=-.xr~G -tv/x}s~H-t ~ -tr.~, s~ r~|=,rx~G .p{ r~|~ -t
.t| 0x}s~ p 0t, xuxrp, t| p}~- p}.t, x~,t-I

lt|H-t 0t,xuxrps~ +/t ~ -tr.~, sp x}sC-.,xp .t| 0x}s~ p sx|x}/x,
~ r~}-/|~ st 9v/p st /|p u~,|p qp-.p}.t prt}./pspI g-
,t-.p}.t- -tr.~,t- .>| 0x}s~ p p/|t}.p, st u~,|p- sxut,t}.t-G
t| *p, .xr/{p, ~ `~0t,}~G r~| ~ p/|t}.~ st RKBG -t}s~ st
,tut, x, +/t t-.t -tr.~, t}v{~qp ~- r~}-/|~- }~- sx0t,-~-
st*p, .p|t}.~- C\eehG \ebhG \t}.,p{ st b}rx}t,p<;~G ^lZjG
t.rD

f~ rp-~ sp *t}?}-/{p st eprp/G ~- -tr.~,t- ~}st = r~}-/|xsp
p |px~, +/p}.xspst st 9v/p .,p.psp -;~ ~ s~|=-.xr~ t ~
r~|=,rx~I fp b{wp sp lpx*p .t|H-t 0t, xuxrps~ /| p/|t}.~
prt}./ps~ }~ r~}-/|~ st 9v/p }~- -tr.~,t- s~ r~|=,rx~ t
s~|=-.xr~G *,ts~|x}p}s~ ~ *, x|tx,~I ^| \~{~p}tG -t}s~ p
2~}p |t}~- *~0~psp s~ lt,, x.@, x~G st-.prpH-t p /.x{x2p<;~ st
9v/p .,p.psp }~ -tr.~, s~ r~|=,rx~G +/t .t| p/|t}.ps~ |/x.~
}~- C{.x|~- p}~-G -t}s~ ~ -tr.~, s~|=-.xr~ ~ +/t |t}~,
+/p}.xspst st 9v/p r~}-~|tI
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K

MKKGKKK

OKKGKKK

QKKGKKK

SKKGKKK

LGKKKGKKK

LGMKKGKKK

LTTK LTTL LTTM LTTN LTTO LTTP LTTQ LTTR LTTS LTTT MKKK

]~|=-.xr~ `~0t,}~ \ebh \~|=,rx~

n~
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|
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/p
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~

C|
N D

n~
{/
|
t
st

9v
/p

up
r.
/,

ps
~

C|
N D

bvfnmifij

^1x-.t| .,>- ^lZ t| eprp/ I Z t-.p<;~ sp b{wp nt,stG +/t
*,~s/2 /| .~.p{ st LMKIKKK |N st 9v/p *~.90t{ sxp, xp|t}.tG
r/yp p 9v/p .,p.psp = /.x{x2psp *p,p pqp-.trt, p *t}?}-/{p st
eprp/ t *p, .t sp lpx*pI Z t-.p<;~ s~ h~, .~ ^1.t, x~,G +/t .t|
/|p *,~s/<;~ sx9, xp st QKIKKK |NG t pqp-.trt p rxspst st
eprp/ t *p, .t sp lpx*pI _x}p{|t}.tG p t-.p<;~ st \~{~p}t
*,~s/2 sxp, xp|t}.t rt,rp st LKIKKK |N st 9v/p *~.90t{ t
pqp-.trt p \~{~p}t t *p, .t sp lpx*pI

Z \eehG p.,p0=- s~ dpq~,p.@, x~ e/}xrx*p{ st eprp/ CdeeDG
= p t}.xspst ,t-*~}-90t{ *t{p |~}x.~, x2p<;~ t r~}.,~{~ sp
+/p{xspst sp 9v/p st pqp-.trx|t}.~ 8 rxspstI k;~ tutr./psp-
r~{wtx.p- t ,t.x,psp- p|~-.,p- sp 9v/p q,/.pG sp 9v/p 8 -p?sp
sp- ^lZ t }p ,tst st pqp-.trx|t}.~G t tutr./psp- p}9{x-t-
qpr.t, x~{@vxrp- t u ?- xr~H+/?|xrp- +/t *t,|x.p| p*,trxp, p
+/p{xspst sp 9v/p st pqp-.trx|t}.~I

Z p}9{x-t sp +/p{xspst sp 9v/p q,/.p rp*.psp t| epsp~|t}
*p,p pqp-.trx|t}.~ st eprp/ r~,,t-*~}st p /|p 9v/p s~ .x*~
ZMG ~/ -typG t1xvt .,p.p|t}.~ }~,|p{ u?-xr~G +/?|xr~ t st-x}utr<;~
*p,p -t .~,}p, 9v/p *~.90t{ C/|p 9v/p s~ .x*~ ZL t1xvt p*t}p-
.,p.p|t}.~ u?-xr~ -x|*{t- t st-x}utr<;~G t ~ .x*~ ZN t1xvt
.,p.p|t}.~ u?-xr~G +/?|xr~ ,tu~,<ps~G pux}p<;~ t st-x}utr<;~DI

g .t~, t| e~,/x1,0 |tst ~ v,p/ st -p{x}xspst sp 9v/p t
+/p}s~ t| t1rt--~ *~st .t, tutx.~- r~,,~-x0~- }p- ./qpvt}-
t -t, *,ty/sxrxpx- p~- -t,t- w/|p}~-I ^| eprp/ t-.t *p,:|t.,~
p.x}vt 0p{~,t- -/*t, x~,t- p~- st-ty90tx- -~q,t./s~ s/,p}.t p
t-.p<;~ -trpV /|p -~{/<;~ *~--?0t{ *p,p t-.t *,~q{t|p *p--p
*t{p sx{/x<;~G st |~s~ p ~q.t, /|p 9v/p st +/p{xspst prtx.90t{
-t| .,p.p|t}.~- ~}t,~-~-In~

{/
|
t
st

9v
/p

up
r.
/,

ps
~

C|
N D

Yfcld^ ]^ t`lZ _Z\kliZ]f ^d QZ\Zl
;Lfek^F IQQT= CAAB<

476985 -~3

476985 -~+*
Yfcld^ ]^ t`lZ _Z\kliZ]f eZ XZbgZ
;Lfek^F IQQT= CAAB<

476985 -~++
Yfcld^ ]^ t`lZ _Z\kliZ]f ^d IfcfZe^
;Lfek^F IQQT= CAAB<
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f~ +/t ,t-*tx.p p~- r/|{t~,*x1t+,0 ClaeDG s/,p}.t ~ p}~
MKKK p |=sxp s~- 0p{~,t- p.x}vxs~- }p ^lZ b{wp nt,st u~x st
PNIT.vJ{G }p ^lZ s~ h~, .~ ^1.t, x~, st PPIN.vJ{ t }p ^lZ st
\~{~p}t st PLIO.vJ{I g 0p{~, |91x|~ ps|x--?0t{ CneZD *p,p
t-.t *p,:|t.,~ = st LKK .vJ{I Z*t-p, s~- 0p{~,t- |=sx~- p}/px-
t-.p,t| pqpx1~ st-.t {x|x.tG *~}./p{|t}.t w~/0t t1rts>}rxp-I
g- lae -;~ pr./p{|t}.t r~}-.x./?s~- *~, +/p.,~ t{t|t}.~-G
}~|tpsp|t}.tG \{~,~u~,|t C\a\{NDG ]xs~,~q,~|~u~,|t
C\a\{M[,DG ]xq,~|~r{~,~u~,|t C\a\{[,MD t [,~|~u~,|t
C\a[,NDI ]t-st LTTTG +/t ~ dpq~,p.@, x~ e/}xrx*p{ st eprp/
.t| 0x}s~ p |~}x.~, x2p, t-.t- t{t|t}.~-I

jt{p.x0p|t}.t p~ *p,:|t.,~ c~2*=+|, CZ{DG .~sp- p- p|~-.,p-
p}p{x-psp- t| MKKK };~ t1rtst,p| ~ np{~, e91x|~ Zs|x--?0t{
CneZDCKG M|vJ{DI fp ^lZ sp b{wp nt,st t }p ^lZ s~ h~, .~
^1.t, x~,G ,t-*tr.x0p|t}.t QTB t QKBG sp- p|~-.,p- p}p{x-psp-
t| MKKK t1rtst,p| ~ np{~, e?}x|~ jtr~|t}s90t{ CnejD
CKIKP|vJ{DI h~st }~.p,H-t /|p {xvtx,p sx|x}/x<;~ t| ,t{p<;~
p~- 0p{~,t- ~q.xs~- t| LTTTG t1rt*.~ }~ +/t ,t-*tx.p 8 ^lZ
st \~{~p}tG r~| RSB sp- p|~-.,p- p t1rtst,p| ~ nej t|
MKKKI

f~ +/t ,t-*tx.p p~ *p,:|t.,~ h~2,/x1,0G ~ +/t -t .t| 0t,xuxrps~
= +/t ~- 0p{~,t- r~}.x}/p| x}ut,x~,t- p~ 0p{~, |?}x|~ ps|x--?0t{I
\~}rt} . ,p<Bt- pst+/psp- st _{/~,t .~- *,t0 x}t| ~
p*p,trx|t}.~ st r9, xt- t r~}rt}.,p<Bt- t1rt-- x0p- st-.t
*p,:|t.,~ .p|q=| };~ -;~ qt}=uxr~- *p,p p wxvxt}t ~,p{I fp
*,x|tx,p tsx<;~ sp g,vp}x2p<;~ e/}sxp{ st kpCst CgekDG t|
LTSOG +/t */q{xr~/ ~- np{~,t- `/xp *p,p p +/p{xspst st 9v/p
st pqp-.trx|t}.~G u~x t-.pqt{trxs~ ~ 0p{~, st LGP|vJ{ *p,p ~-
_{/~,t.~-I \~}./s~G w9 +/t .t, t| r~}.p +/t t1x-.t| sx0t,-~-
upr.~,t- +/t *~st| st.t,|x}p, p *,t-t}<p st-.t t{t|t}.~
}p sxt.p p{x|t}.p, w/|p}pG r~|~ p- r~}sx<Bt- r{x|9.xrp- t
~/.,p- u~}.t- st ps|x--;~ st u{C~,G p{=| sp 9v/pI h~, t1t|*{~G
~/.,p u~}.t *~--?0t{ st-.t *p,:|t.,~ = ~ *tx1t t ~ rw9 G
p{x|t}.~- |/x.~ r~}-/|xs~- t| eprp/ t vt}t,xrp|t}.t }t-.p
,tvx;~ s~ |/}s~I

5EAC@?AFH AB 3IJ?AF
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LKK

LPK
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*}~

E\~}rt}.,p<;~ p*,~1x|psp p *p,.x, sp
+/p{ *~st| ~r~,,t, tutx.~- }~rx0~-
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476985 -~+,
X̂ fi ]^ Icfi^kfj eZ KXG ]Z OcaZ Y^i]^ ^d CAAA
;Lfek^F PQQ= CAAB<

476985 -~+.
X̂ fi ]^ Gcldzebf eZj KXG ^d CAAA
;Lfek^F PQQ= CAAB<

^lZ b{wpnt,st
^lZ h~,.~ ^1.t,x~,
^lZ \~{~p}t
nej
neZ

KGKK

KGKP

KGLK

KGLP

KGMK

KGMP
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476985 -~+/
X̂ fi ]fj Lcfi^kfj eZj KXG ^d CAAA
;Lfek^F PQQ= CAAB<

^lZ b{wpnt,st

KIKK
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476985 -~+-
X̂ fi ]^ Icfi^kfj eZ t`lZ [ilkZ ^d CAAA
;Lfek^F PQQ= CAAB<

^lZ h~,.~ ^1.t,x~, ^lZ \~{~p}t neZnej

Z
{/
|
?}
x~

C|
vJ
dD
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i/p}.~ 8- 0x~{p<Bt- p~- -t/8*x1/,0 *|v/,u|,~>z|v,0 }p- ,tst-
st pqp-.trx|t}.~G p -x./p<;~ |t{w~,~/ qp-.p}.t s/,p}.t ~ p}~
MKKK }~ +/t sx2 ,t-*tx.~ p~- r~{xu~,|t- .~.px-G };~ -t .t}s~
0t, xuxrps~ 0x~{p<Bt- st-.t *p,:|t.,~ }p ,tst st sx-., xq/x<;~I

f~ +/t sx2 ,t-*tx.~ 8 v,+1tzx* 1,1t~ wx utv1;/|t0 p -x./p<;~
.p|q=| |t{w~,~/G p~ r~}.,9, x~ s~ +/t 0x}wp pr~}.trt}s~
t| p}~- p}.t,x~,t-I Z jtst st eprp/ u~x p +/t |px~,t- 0p{~,t-
st 0x~{p<Bt- p*,t-t}.~/ t| MKKKI

^| r~|*p,p<;~ r~| ~- 0~{/|t- sp 9v/p .,p.psp *t{p- s/p-
^lZ st eprp/ t| LTTTG s/,p}.t ~ p}~ MKKK ,tvx-.~/H-t /|
p/|t}.~ st rt,rp st PBI ^ /| p/|t}.~ st OGSB }~ 0~{/|t
st 9v/p .,p.psp t x}.,~s/2xsp }p ,tst st sx-.,xq/x<;~ st eprp/I
g r~}-/|~ |=sx~ sx9,x~ st 9v/p u~x st LMTIKKK |N t| MKKKI

fp ^lZ st \~{~p}t w~/0t /| p/|t}.~ st rt,rp st MB }p
+/p}.xspst st 9v/p .,p.pspG t| ,t{p<;~ p LTTT t /| p/|t}.~
st NGOB }~ 0~{/|t st 9v/p x}.,~s/2xs~ }p ,tst st sx-.,xq/x<;~
st lpx*p t \~{~p}tI g r~}-/|~ |=sx~ sx9, x~ st 9v/p u~x st
MRIKKK |N t| MKKKI

5 st -p{xt}.p, +/tG t| MKKKG ~ |px~, r~}-/|~ st 9v/p sx9, x~
,tvx-.ps~ u~x LSKIKKK |NG ,t*,t-t}.p}s~ /| p/|t}.~ st OGPB
t| ,t{p<;~ p~ 0p{~, ,tvx-.ps~ t| LTTSI

B
s~

}3
.~

.p
{s

t
p}

9{
x-t

-
B

s~
}3

.~
.p
{s

t
p}

9{
x-t

- 5EAC@?AFH AB 3IJ?AF

5EAC@?AFH AB 3IJ?AF

476985 -~+1
YbfcZw|^j ]f gZiud^kif \fekZ`^d kfkZc ]^ [Z\kxibZj eZ i^]^ ]^ ]bjkib[lbwvf
;Lfek^F IQQT ^ PQQ= CAAB<

jtst st eprp/ jtst splpx*p jtst st \~{~p}t

KB

MB

OB

QB

SB

LKB

LMB

LOB

LQB

LTTO LTTP LTTQ LTTR LTTS LTTT MKKK

476985 -~+0
YbfcZw|^j ]f gZiud^kif \fcb_fid^j kfkZbj eZ i^]^ ]^ ]bjkib[lbwvf
;Lfek^F IQQT ^ PQQ= CAAB<

jtst st eprp/ jtst splpx*p jtst st \~{~p}t

KB

LB

MB

NB

OB

LTTO LTTP LTTQ LTTR LTTS LTTT MKKK
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- 2~}p- r~-.tx,p- .>| /| t{t0ps~ 0p{~, tr~{@vxr~G
-~rxp{ t tr~}@|xr~I k;~ *~, }p./,t2p /| ,tr/,-~ u,9vx{ t C}xr~
t st-t|*t}wp| /| *p*t{ r,/rxp{ }p |p}/.t}<;~ s~- t+/x{?q,x~-
}p./,px-I Z*,~1x|psp|t}.t .,>- +/p, .~- sp *~*/{p<;~ |/}sxp{
0x0t }p 2~}p r~-.tx,p ~ +/t r~,,t-*~}st p /|p v,p}st *,t--;~I
g- -tr.~,t- sp- *t-rp- G .,p}-*~, .t- |p,?. x|~- t ./, x-|~
*p, .x{wp| t}.,t -x t-.t t-*p<~ 0x.p{I ]t-.t |~s~ = }trt--9, x~
r , x p , |trp} x -|~ - +/t *,~r/,t| r~|*p . x q x { x2p , ~
st-t}0~{0x|t}.~ tr~}@|xr~ t p *,t-t, 0p<;~ s~- ,tr/,-~-
}p./,px- st-.p- 2~}p-I

Z- 9v/p- r~-.tx,p- st eprp/ -;~ u~, .t|t}.t putr.psp- *t{p
*~{/x<;~ p |~}.p}.t ~, x/}sp s~- upr.~,t- sxut,t}.t- I ep-
.p|q=| t| eprp/ w9 st-rp,vp- sx,tr.p- *p,p ~ ^-./9, x~G
-~q,t./s~ }p =*~rp sp- rw/0p-G st0xs~ p *p, .t sp *~*/{p<;~
};~ -t t}r~}.,p, {xvpsp 8 ,tst st s,t}pvt| st 9v/p- ,t-xs/px-
t p~ upr.~ st v,p}st *p, .t st--p ,tst -t, /}x.9, xp r~| p sp-
9v/p- *{/0xpx-I

Z ,tst st *~}.~- st p|~-.,pvt| p/|t}.~/ st LM *p,p LN
t-.p<Bt- t p }~0p t-.p<;~ {~rp{x2pH-t }p h,pxp s~ [~| hp, .~I
g- *~}.~- t}r~}.,p|H-t p--x}p{ps~- }p _xv/,p NILS t u~,p|
pv,/*ps~- t| O 2~}p-I

ZWY eqpft ]qtujmsft j dumnmwf{zq \fnpjfs

]/,p}.t ~ p}~ MKKK u~x x}.,~s/2xs~ *t{~- kt,0x<~- st kpCst
st eprp/G t}.xspst ,t-*~}-90t{ *t{p |~}x.~,x2p<;~ sp +/p{xspst
sp 9v/p }p- 2~}p- r~-.tx,p-G /| }~0~ -x-.t|p *p,p p0p{xp<;~
sp +/p{xspst sp 9v/p p.,p0=- sp /.x{x2p<;~ st ?}sxrt-I _~,p|
tutr./ps~- ~- r9{r/{~- st-st LTTL st |~s~ p ~q.t, /|p 0x-;~
v{~qp{ sp t0~{/<;~ st-.t -x-.t|pI

eqpft ]qtujmsft

Z

o~}p b S H lpx*p
T H Z.t,,~ kp}x.9, x~
U H \~{~p}t

o~}p bb V H \wt~r np}
W H a9r k9
[ H Zt,~*~, .~
Z H h~}.~ st jtut,>}rxp

o~}p bbb X H hpr g}
\ H h~, .~ ^1.t, x~,
Y H Z,txp h,t.p

o~}p bn Q H h~, .~ b}.t, x~,
R H h,pxp `,p}st
] H h,pxp s~ [~| hp, .~

476985 -~+2
Pf\ZcboZwvf ]fj Tfekfj ]^ GdfjkiZ`^d ]Z UlZcb]Z]^ ]Zj p`lZj Ifjk^biZj
;Lfek^F PWT= CAAB<

Y

Q

R

\

X

[

W

V
U

T

S

Z

eZ\Zm

lZbhZ

\gdgZf^

]
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5EAC@?AFH AB 3IJ?AFypimhj ij rqnvm{zq

Z st.t,|x}p<;~ s~ MEAC@B AB :FDKCPOF +5, qp-txpH-t }/|p
|=sxp }/|=, xrpG rp{r/ {psp p *p, . x, st 0p{~,t- v/ xp *p,p p
+/p{xspst sp 9v/p- t| 2~}p- r~-.tx,p- Cru,I j^Ze MKKKD t }p
stux}x<;~ st sx0t,-p- r{p--t-U

E \{p--t LU 5 . KIPKIIIIIIIIIIIIII9v/p {x|*p t };~ *~{/?spV

E \{p--t MU KIPK W 5 . KIRPIII9v/p r~| +/p{xspst prtx.90t{V

E \{p--t NU KIRP W 5 . LIKKIII9v/p r/y~- }?0tx- st *~{/x<;~
x}.t,ut,t| }~ st-t}0~{0x|t}.~ }~,|p{ sp- *{p}.p- t t|
~,vp}x-|~- -t}-?0tx-V

E \{p--t OU 5 Y LIKKIIIIIIIIIIII9v/p *~{/?sp r~| tutx.~- }tup-.~-
}~- ~,vp}x-|~- t -pCst *Cq{xrpI

Z p*{xrp<;~ st-.t 6}sxrt p eprp/ *t,|x.t r~}r{/x, +/t p o~}p
bb p*,t-t}.p /|p +/p{xspst sp 9v/p prtx.90t{G y9 +/t ~ ?}sxrt
r~,,t-*~}st |px~,x.p,xp|t}.t 8 \{p--t MI \~}./s~G = }trt--9,x~
.~|p, p{v/|p p.t}<;~G y9 +/tG .p}.~ t| a9r k9 r~|~ t|
\wt~r np} ~ ?}sxrt -t .t| 0x}s~ p p*,~1x|p, sp \{p--t NG t
-;~ 2~}p- st v,p}st x}.t,t--t {Csxr~ t ,tr,tp.x0~I

^| ,t{p<;~ 8 o~}p bbbG 0t, xuxrpH-t +/t .p}.~ }~ h~, .~ ^1.t, x~,
r~|~ }p Z,txp h,t.p ~ ?}sxrt y9 p.x}vx/ p \{p--t OIl~sp p o~}p
bn -t t}r~}.,p qp-.p}.t *~{/?spG ~ ?}sxrt st *~{/x<;~ .t| 0x}s~
p p/|t}.p, st-st LTTQG p.x}vx}s~ 0p{~,t- *,t~r/*p}.t-I

]t /| |~s~ vt,p{ t p.,p0=- sp p}9{x-t s~ ?}sxrt st *~{/x<;~G
*~stH-t r~}-.p.p, +/t t| .~sp p r~-.p st eprp/ p *~{/x<;~
.t| 0x}s~ p p/|t}.p,G p.x}vx}s~ y9 0p{~,t- qp-.p}.t r,?.xr~- t|
p{v/}- *~}.~-I

KIK

KIM

KIO

KIQ

KIS

LIK

LIM

lpx*p Z.t,,~ kp}x.9,x~ \~{~p}t

6}
sx
rt

st
h~

{/
x<
;~

Co~}p bD

5EAC@?AFH AB 3IJ?AF

\wt~rnp} a9r k9 Zt,~*~,.~ h~}.~ st jtut,>}rxp

KIK

KIM

KIO

KIQ

KIS

LIK

LIM

6}
sx
rt

st
h~

{/
x<
;~

Co~}p bbD

476985 -~,+
qe]b\^ ]^ Tfclbwvf ^d Ia^f\ YZe= Nt\ WZ ^ G^ifgfikf
;Lfek^F WWQ= CAAB<

LTTL LTTM LTTN LTTO LTTP LTTQ LTTR LTTS LTTT MKKK

5EAC@?AFH AB 3IJ?AF

6}
sx
rt

st
h~

{/
x<
;~

KIR

KIS

KIT

LIK

LTTL LTTM LTTN LTTO LTTP LTTQ LTTR LTTS LTTT MKKK

476985 -~+3
qe]b\^ ]^ Tfclbwvf ^d QZ\Zl ^eki^ BEEB>CAAA
;Lfek^F WWQ= CAAB<

476985 -~,*
qe]b\^ ]^ Tfclbwvf eZ XZbgZ=Gk^iif WZebktibf ^ IfcfZe^
;Lfek^F WWQ= CAAB<

LTTL LTTM LTTN LTTO LTTP LTTQ LTTR LTTS LTTT MKKK
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5EAC@?AFH AB 3IJ?AF ypimhj ij pvusmjpujt

_~x px}sp x}.,~s/2xs~ /| ~/.,~ ?}sxrtG ~ 6+w|vx wx n21/|x+1x0
UgVG +/t -t qp-txp }p p}9{x-t s~- *p,:|t.,~- \[gG _@-u~,~ t
Z2~.~ b}~,v:}xr~ t +/t t1*, x|t ~ }?0t{ st t/.,~ux2p<;~ s~
|tx~ p+/9.xr~I Z }trt--xspst st t-./sp, t-.t ?}sxrt -/,vx/ s~
r,t-rt}.t st-t}0~{0x|t}.~ st |p,=- 0t,|t{wp- }~ ^-./9, x~
s~ jx~ sp- h=,~{p-G ~rp-xBt- t| +/t p rA, sp 9v/p uxrp 0t,|t{w~
prp-.p}wpsp ~/ 0t,st t-r/,pI ^-.t . x*~ st p{vp- .t| p
rp,pr.t,?-.xrp st -t st-t}0~{0t, |/x.~ ,p*xsp|t}.tG -t}s~
p{v/}- s~- upr.~,t- {x|x.p}.t- *p,p +/t .p{ pr~}.t<p p {/2 -~{p,G
~- }/., xt}.t-G ~- t{t|t}.~-H.,p<~G p .t|*t,p./,p sp 9v/pG p-
r~,,t}.t- t p -p{x}xspstI g -t/ r,t-rx|t}.~ t pr/|/{p<;~
*,~0~rp p sx|x}/x<;~ s~ }?0t{ st ~1xv=}x~ sx--~{0xs~ }~ |tx~
p+/9 . x r~ G p { x qt , .p <;~ st -/q - . :}r x p - .@1 x r p - t G
r~}-t+/t}.t|t}.tG p |~, .t sp up/}p xr. x~{@vxrp t ~/.,pG
rp/-p}s~ p st.t, x~,p<;~ s~- wpqx.p.-I

i/p}s~ ^ Y LG -xv}xuxrp +/t p r~}rt}.,p<;~ st }/., xt}.t- }~
|tx~ p+/9.xr~ = |/x.~ t{t0pspI Z}p{x-p}s~ p- uxv/,p- 0t, xuxrpH
-t +/t ~- *~}.~- |px- r,?.xr~- -;~ p Z,txp h,t.pG p hp, xp s~
[~| hp, .~ t ~ h~, .~ b}.t,x~,G ~}st ~ ?}sxrt rwtv~/ p t1rtst,
~ 0p{~, SKI g *,x}rx*p{ |~.x0~ *p,p p +/tsp s~ ?}sxrt t| LTTQ
= p t}.,psp t| u/}rx~}p|t}.~ sp ^lZj st eprp/ t| LTTPI
\~}./s~ *~st }~.p,H-t +/t st-st t}.;~G st0xs~ p~ r,t-rt}.t
p/|t}.~ st *~{/ x<;~G ~ ?}sxrt .t| 0 x}s~ p p/|t}.p,
-/q-.p}rxp{|t}.tI

KIK

KIP

LIK

LIP

MIP

MIK

Z,txp h,t.p hpr g} h~,.~ ^1.t,x~,

5EAC@?AFH AB 3IJ?AF

KIK

KIP

LIK

LIP

MIP

MIK

5EAC@?AFH AB 3IJ?AF

TK

SK

RK

QK

PK

OK

NK

MK

LK

K
LTTP LTTQ LTTR LTTS LTTT MKKK

476985 -~,/
YZibZwvf GelZc ]f qe]b\^ ]^ Rlkib^ek^j ^eki^ BEED>CAAA
;Lfek^F WWQ= CAAB<

e=sxp t}.,t ~- h~}.~- h~}.~ st jtut,>}rxp

6}
sx
rt

st
h~

{/
x<
;~

Co~}p bbbD

6}
sx
rt

st
h~

{/
x<
;~

Co~}p bnD

476985 -~,,
qe]b\^ ]^ Tfclbwvf ef Tfikf Knk^ibfi= TZ\ Se ^ Gi^bZ Ti^kZ
;Lfek^F WWQ= CAAB<

LTTL LTTM LTTN LTTO LTTP LTTQ LTTR LTTS LTTT MKKK

476985 -~,-
qe]b\^ ]^ Tfclbwvf ef Tfikf Oek^ibfi= TiZbZ MiZe]^ ^ TiZbZ ]f Hfd TZikf
;Lfek^F WWQ= CAAB<

LTTL LTTM LTTN LTTO LTTP LTTQ LTTR LTTS LTTT MKKK
KIK

KIP

LIK

LIP

MIP

h,pxp `,p}st h~,.~ b}.t,x~, h,pxp s~ [~| hp,.~

MIK

476985 -~,.
qe]b\^ ]^ Tfclbwvf Zkib[lz]f Z \Z]Z Tfekf ]^ GdfjkiZ`^d ^d CAAA
;Lfek^F WWQ= CAAB<

6}
sx
rt

st
h~

{/
x<
;~

KIK

KIP

LIK

LIP

MIK

\{p--t L

\{p--t M
\{p--t N

\{p--t O

lp
x*
p

Z
.t
,,
~

kp
}x
.9
,x~

\
~{
~p

}t

\
wt

~r
np

}

a
9r

k9

Z
t,

~*
~,

.~

h~
}.
~

st
jt

ut
,>

}r
xp

h~
,.
~

^1
.t
,x~

,

hp
r
g

}

Z
,t

xp
h,

t.
p

h~
,.
~

b}
.t
,x~

,

h,
px
p
`
,p
}s

t

h,
px
p
s~

[~
|

hp
,.
~

o~}p b o~}p bb o~}p bbb o~}p bn

6}
sx
rt

st
f
/.
,xt

}.
t-
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]nqsqkmnf j hnqsqkmnfVf

5 px}sp st -p{xt}.p, p *,t-t}<p st r{~,~ux{p t r{~,~ux{pHp }~
^-./9, x~I ^-.t *p,:|t.,~ = wpqx./p{|t}.t /. x { x2ps~ r~|~
x}sxrps~, s~ r,t-rx|t}.~ st p{vp-I 5 }~ h~, .~ b}.t,x~, t \wt~r
np} +/t p -/p r~}rt}.,p<;~ = |px- t{t0pspI g- t{t0ps~- 0p{~,t-
st-.t *p,:|t.,~ t-.;~ ,t{prx~}ps~- r~| ~ p*p,trx|t}.~ s~-
yprx}.~- st 9v/p +/t -t .>| 0x}s~ p st-t}0~{0t, t| v,p}st
+/p}.xspstG u~,|p}s~ /|p rp|psp st}-p +/t r~q,t p -/*t,u?rxt
sp 9v/pG .,p2t}s~ x}r~}0t}xt}.t- 8 }p0tvp<;~ u{/0 xp{ t
*,~0~rp}s~ p |~, .t st p{v/|p- t-*=rxt- p+/9.xrp- st0xs~ 8
sx|x}/x<;~ st ~1xv=}x~ sx--~{0xs~ }p 9v/pI

ajufmt rjtfiqt

g- |t.px- *t-ps~- Z,-=}x~ CZ,DG \9s|x~ C\sDG \,@|x~ C\,DG
et,rC, x~ CavD t \w/|q~ ChqD t ~- -t/- r~|*~-.~- x@}xr~-
-;~ qp-.p}.t *t, xv~-~- *p,p p -pCst w/|p}p t |tx~ p+/9.xr~G
st0 xs~ 8 -/p pr/|/ {p<;~ }~ ~,vp}x-|~ t p{.p .~1 xrxspstI
]/,p}.t ~ p}~ MKKK u~x p/|t}.ps~ ~ }C|t,~ st *~}.~- st
p|~-.,pvt| st-.t- *p,:|t.,~-G pr,t-rt}.p}s~H-t p- t-.p<Bt-
h,pxp `,p}st C[DG \wt~r np} C_DG a9r kp C`D t h~, .~ ^1.t, x~,
CdDI Z.,p0=- sp- p}9 { x-t- tutr./psp- G 0t, x uxr~/H-t +/t p-
r~}rt}.,p<Bt- st-.t- r~|*~-.~- }~ |tx~ p+/9.xr~ };~ p.x}vx,p|
0p{~,t- *,ty/sxrxpx-I

LOK

LMK

LKK

SK

QK

OK

MK

K

LK

S

Q

O

M

K

5EAC@?AFH AB 3IJ?AF

.v
J{

476985 -~,0
qe]b\^ ]^ Rlkib^ek^j ]fj ]bm^ijfj Tfekfj ]^ GdfjkiZ`^d ^d CAAA
;Lfek^F WWQ= CAAB<

476985 -~,1
Icfif_bcZ ^ Icfif_bcZ>Z ^d CAAA
;Lfek^F WWQ= CAAB<

\{~,~ux{p \{~,~ux{pHp

476985 -~,2
Qx]bZ GelZc ]^ Tfclbwvf ]fj Q^kZbj T^jZ]fj ^d CAAA
;Lfek^F WWQ= CAAB<

K KIP L LIP M MIP

Z.t,,~ kp}x.9,x~

\wt~rnp}

a9r k9

h~}.~ st jtut,>}rxp

Z,txp h,t.p

h~,.~ ^1.t,x~,

h,pxp `,p}st

h~,.~ b}.t,x~,

av \s Z- hq \,

\wt~rnp} h~}.~ st
jtut,>}rxpa9r k9 h~,.~

b}.t,x~,

**q

lp
x*
p

Z
.t
,,
~

kp
}x
.9
,x~

\
~{
~p

}t

\
wt

~r
np

}

a
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k9

Z
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h~
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}r
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~

^1
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,
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p
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~
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,x~

,

h,
px
p
`
,p
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h,
px
p
s~

[~
|

hp
,.
~

Z,txp
h,t.p

6}
sx
rt

st
f
/.
,xt
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t-
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^sflfljpt
g p--~,tp|t}.~ s~- -@{xs~- -tsx|t}.90tx- *,~0~rp }~ ]t{.p
s~ jx~ sp- h=,~{p- /|p -=, xt st *,~q{t|p-G }~|tpsp|t}.t
~ ,t{t0~ s~ {tx.~ s~- , x~- G ~ t}./* x|t}.~ st 0 xp- *p,p p
}p0tvp<;~ t p p|*{xp<;~ t-./p,x}pG ~ +/t ,t-/{.p }p }trt--xspst
st p}/p{|t}.t -t s,pvp,t| 09,x~- |x{wBt- st |t.,~- rCqxr~-I

\~|~ y9 -t pux,|~/ p +/p{xspst sp- 9v/p- r~-.tx,p- st eprp/
};~ st*t}st p*t}p- sp- u~}.t- st *~{/x<;~ {~rp{G |p- t-.9
t-.,tx.p|t}.t ,t{prx~}psp r~| p s~ ]t{.p s~ jx~ sp- h=,~{p-I

g- }?0tx- st t/.,~ux2p<;~ .>| 0x}s~ p p/|t}.p, st p}~ *p,p
p}~G r~| ~ r~,,t-*~}st}.t st-t}0~{0x|t}.~ t r,t-rx|t}.~
st p{vp-G ~, xvx}ps~ *t{~- t{t0ps~- }?0tx- st p2~.~ t u@-u~,~
}~ ^-./9,x~I Z *,t-t}<p st -tsx|t}.~- ~,xvx}p 0p{~,t- t{t0ps~-
st ./,0p<;~ +/tG y/}.p|t}.t r~| p qpx1p -p{x}xspstG r~}.x}/p|
p r~}-.x./x, s/p- rp,pr.t,?-.xrp- vt,px- sp- 9v/p- r~-.tx,p- st
eprp/I

g *~}.~ st p|~-.,pvt| r/y~- ~- ?}sxrt- st *~{/x<;~ -;~ |px-
r,?.xr~- = ~ h~, .~ b}.t, x~,G .t}s~ y9 -xs~ p.x}vxs~- 0p{~,t-
qp-.p}.t *,t~r/*p}.t-I

\~|~ .p{G = }trt--9,x~ r~~*t,p, r~| p- t}.xspst- r~|*t.t}.t-
sp ,tvx;~ 0x2x}wp *p,p t-./sp, p- -~{/<Bt- s~- *,~q{t|p-
p|qxt}.px- t r~}.,~{p, p- u~}.t- st *~{/x<;~I

dumnmwf{zq \fnpjfs

Z |~}x.~, x2p<;~ sp +/p{xspst sp 9v/p sp- *,pxp- st \wt~r
np} t a9r k9 r~}.x}/p p rp,v~ s~ dpq~,p.@,x~ st kpCst hCq{xrp
st eprp/ CdkhDI Z u,t+/>}rxp -t|p}p{ st p|~-.,pvt| t| s~x-
*~}.~- st rpsp /|p sp- *,pxp- |p}.t0tH-t t| MKKL
Ctutr./p}s~H-t /|p }~0p r~{wtx.p }p |t-|p -t|p}p -t ~-
0p{~,t- |xr,~qx~{@vxr~- u~,t| -/*t, x~,t- p~ ,tv/{p|t}.ps~D
t}.,t Zq, x{ t g/./q,~I

k;~ p}p{x-ps~- *p,:|t.,~- |xr,~qx~{@vxr~- t u?-xr~ +/?|xr~-G
-t}s~ ~- ,t-/{.ps~- r~|*p,ps~-G -t|*,t +/t *~--?0t{G r~|
~- 0p{~,t- {x|x.t {tvx-{ps~- }p \wx}pG t| a~}v c~}v t }p m}x;~
^/,~*txpI

Z,txp h,t.p h~,.~ ^1.t,x~, h,pxp `,p}st h~,.~ b}.t,x~,

5EAC@?AFH AB 3IJ?AF

Z.t,,~ kp}x.9,x~ \wt~rnp} a9r k9 h~}.~ st jtut,>}rxp

6}
sx
rt

st
h~

{/
x<
;~

476985 -~,3
qe]b\^ ]^ gfclbwvf ]fj d^kZbj g^jZ]fj ^d QZ\Zl
;Lfek^F WWQ= CAAB<

LTTL LTTM LTTN LTTO LTTP LTTQ LTTR LTTS LTTT MKKK

LIO

LIM

LIK

KIS

KIQ

KIO

KIM

KIK

476985 -~-*
qe]b\^ ]^ gfclbwvf ]fj d^kZbj g^jZ]fj eZj OcaZj
;Lfek^F WWQ= CAAB<

LTTL LTTM LTTN LTTO LTTP LTTQ LTTR LTTS LTTT MKKK

LIO

LIM

LIK

KIS

KIQ

KIO

KIM

KIK

476985 -~-+
Yfcld^ ]iZ`Z]f
;Lfek^F ITQ= CAAB<

K

LIKKKIKKK

MIKKKIKKK

NIKKKIKKK

OIKKKIKKK

PIKKKIKKK

n~{/|t s,pvps~ C|ND

LT
SP

LT
SQ

LT
SR

LT
SS

LT
ST

LT
TK

LT
TL

LT
TM

LT
TN

LT
TO

LT
TP

LT
TQ

LT
TR

LT
TS

LT
TT

MK
KK
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]/,p}.t ~ p}~ MKKK };~ u~x st.tr.psp p *,t-t}<p s~ 0xq, x;~
r~{=, xr~ ;Yb[ibf \afc^iZ^< }p- *,pxp-G p~ r~}.,9, x~ s~ +/t -t
0x}wp p 0t, xuxrp, t| p}~- p}.t, x~,t-I

i/p}.~ 8 p}9{x-t s~- *p,:|t.,~- u?-xr~H+/?|xr~-G = st -p{xt}.p,
~ *p,:|t.,~ ~1xspqx{xspstG +/t .t| p*,t-t}.ps~ p{v/}- 0p{~,t-
prx|p s~ 0p{~, v/xp r~}-xst,ps~ -tv/}s~ p }~,|p -.p}sp,s
sp jh\ *p,p 9v/p- qp{}tp,t- C`[NKTRHSMDI

_sqtzq hqtujmsf

^| kt.t|q,~ t g/./q,~ s~ p}~ MKKKG ~ *,~rt--~ st t1.,pr<;~
st p,txp }p- *,pxp- st a9r k9 t \wt~rnp} p.x}vx/ }?0tx- t{t0ps~-
t| r~|*p,p<;~ r~| p -x./p<;~ 0t,xuxrpsp t| p}~- p}.t,x~,t-I
Z .?./{~ t1t|*{xuxrp.x0~G *p, .t- s~ *p,ts;~G rp|x}w~- t 9,0~,t-
p{/?,p|G rp/-p}s~G st-.t |~s~G t{t0ps~- *,ty/?2~- }p./,px- t
x|*pr.t- }~ p|qxt}.t sp- *,pxp-I

Z*t-p, sp- *,pxp- -t,t| r~}-xst,psp- /| -x-.t|p t| t+/x{?q,x~
sx}:|xr~G ~/ -typG p ,t|~<;~ st p,txp t p -/p pr/|/{p<;~ }p
r~-.p = /| ut}@|t}~ +/t pr~}.trt }p./,p{ t *t,x~sxrp|t}.tG
~ ,tv,t--~ sp p,txpG +/t -/*~-.p|t}.t pr~}.trt s/,p}.t ~
b}0t,}~G };~ u~x -/uxrxt}.t t| MKKKG *p,p ,tr/*t,p, p *t,sp
st p,txpI

^-.t .x*~ st t,~-;~ r~-.tx,p *~st -t, ,t-/{.ps~ };~ -@ st /|
0p, xps~ }C|t,~ st upr.~,t- }p./,px-G r~|~ ~ 0t}.~G ~}sp-G
r~,,t}.t- G .t|*t-.pst- G t.rIG |p- .p|q=| st pr. x0 xspst-
w/|p}p- r~|~ r~}+/x-.p st .t,,t}~ p~ |p, t s,pvpvt}-I

Z \p*x.p}xp y9 x}xrx~/ /| *,~v,p|p st |~}x.~, x2p<;~ st-.t
ut}@|t}~G r~| ~ ~qytr.x0~ st ,tr~{wt, x}u~,|p<;~ *t, x@sxrp
prt,rp sp +/p}.xspst st p,txp ,t|~0xspI ^-.t *,~v,p|p 0x-p
st.tr.p, p ~,xvt| sp t,~-;~ t x|*{t|t}.p, |tsxsp- p*,~*,xpsp-I

5EAC@?AFH AB 3IJ?AF

]~ *~}.~ st 0x-.p sp r~}.p|x}p<;~ |xr,~qx~{@vxrpG ~ C}xr~
*p,:|t.,~ pr./p{|t}.t p}p{x-ps~ st |~s~ -x-.t|9.xr~ = ~
,t{p.x0~ 8 *,t-t}<p st Kj\a^ib\abZ \fcbI Z.,p0=- sp p}9{x-t sp
t0~{/<;~ sp -x./p<;~G r~|*p,p}s~ ~- 0p{~,t- ~q.xs~- r~| ~-
{tvx-{ps~- t| a~}v c~}vG t| +/t p |=sxp vt~|=., xrp s~-
0p{~,t- |tsxs~- st0t -t, x}ut, x~, p LSK \_mJLKK |{G *~st
r~}r{/x,H-t +/t p *,t-t}<p st-.t *p,:|t.,~ }p- *,pxp- st
eprp/ .t| 0x}s~ p p/|t}.p,G t-.p}s~ p pup-.p,H-t |/x.~ s~
{x|x.t st +/p{xspst prtx.90t{I

476985 -~-,
Qx]bZ `^fdxkib\Z ]fj mZcfi^j ZelZbj ]^ K? Ifcb
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p,p -~{/rx~}p, ~ *,~q{t|p p|qxt}.p{ sp *,~s/<;~ st
9v/p- ,t-xs/px-G p jtvx;~ Zs|x}x-.,p.x0p ^-*trxp{ st eprp/
sx-*Bt st .,>- ^-.p<Bt- st l,p.p|t}.~ st 4v/p- jt-xs/px-
C^lZjD *p,p p *t}?}-/{p t x{wp-I

Z.= p~ ux| s~ p}~ MKKKG~ -x-.t|p st s,t}pvt| ,t-xs/p{ st
eprp/ r~}.x}/p -t| r~q,x, p .~.p{xspst sp *~*/{p<;~G /|p 0t2
+/t t1x-.t| 2~}p- ~}st px}sp };~ u~x x|*{t|t}.psp p ,tst
st s,t}pvt| st 9v/p- ,t-xs/px- t r~|~ .p{ };~ -t t}r~}.,p|
{xvpsp- 8- ,t-*tr.x0p- ^lZjI ^-.p -x./p<;~ ~,xvx}p p +/t t1x-.p|
|/x.p- ,tst- r{p}st-.x}p-G };~ {xvpsp- 8- ^lZjG ~}st p- 9v/p-
,t-xs/px- -;~ sx,tr.p|t}.t st-rp,,tvpsp- }~ |tx~ w?s,xr~I ^-.t
upr.~ st0t, xp| -t, p{0~ st ux-rp{x2p<;~ t r~|qp.tG st0xs~ 8-
r~}-t+/>}rxp- +/t *~st,9 .t, }p -pCst *Cq{xrpI

f~ p}~ MKKKG rt,rp st LISKKIKKK |N st 9v/p ,t-xs/p{ u~x
sx,tr.p|t}.t t}rp|x}wpsp *p,p ~ |tx~ ,trt*.~, st0xs~ 8
x}-/uxrxt}.t rp*prxspst sp ^lZj *p,p .,p.p, ~ x}u{/t}.t s/,p}.t
p- w~,p- st *xr~I hp,p ~q0xp, t-.t *,~q{t|p t-.9 p -t, r~}-.,/?s~
/| .p}+/t st p,|p2t}p|t}.~ }p ^lZj st eprp/G st |~s~
p p{x0xp, ~- *xr~- st rp/sp{V p -/p rp*prxspst -t,9 st LKIKKK
|N t t-*t,pH-t +/t t}.,t t| u/}rx~}p|t}.~ t| MKKMI

lt|H-t 0t,xuxrps~ /|p t0~{/<;~ r,t-rt}.t s~- rp/spx- .,p.ps~-
}p- ^lZj st eprp/G -~q,t./s~ st0xs~ p~ p/|t}.~ sp *~*/{p<;~
,t-xst}.t {xvpsp 8 ,tst st s,t}pvt|G t1rt*.~ }~ +/t ,t-*tx.p
8 ^lZj sp lpx*pI Z*t-p, st *p, .t s~ -x-.t|p st s,t}pvt| -t,
px}sp /}x.9, x~G };~ t1x-.t ,t{p<;~ t}.,t p r/,0p st rp/spx- t
p *,trx*x.p<;~ |=sxp p}/p{ }~- C{.x|~- p}~-I
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h
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st |~s~ p vp,p}.x, ~- {x|x.t- ux1ps~- t st-rp,,tvps~- }~
^-./9,x~ s~ jx~ sp- h=,~{p- p.,p0=- st t|x--9,x~-I ]xp,xp|t}.t
-;~ utx.p- |tsx<Bt- 8 +/p{xspst sp 9v/p s~ x}u{/t}.t t tu{/t}.t
}~- {pq~,p.@, x~- t1x-.t}.t- }p- t-.p<Bt-I

K
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b}u{/t}.t
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lpx*pD

^u{/t}.t
C^lZj
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b}u{/t}.t
C^lZj

\~{~p}tD

^u{/t}.t
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476985 -~-/
Kmfclwvf ]Z IZiye\bZ Hbfhlzdb\Z ]^ Snb`xebf ;IHSD< ]fj \Zl]Zbj be_cl^ek^j ^ ^_cl^ek^j ]Zj KXGV
;Lfek^F MJO= CAAB<

476985 -~-0
Kmfclwvf ]Z IZiye\bZ Ulzdb\Z ]^ Snb`xebf ;IUS< ]fj \Zl]Zbj be_cl^ek^j ^ ^_cl^ek^j ]Zj KXGV
;Lfek^F MJO= CAAB<

476985 -~-1
Kmfclwvf ]fj W{cb]fj Wljg^ejfj XfkZbj ;WWX< ]fj \Zl]Zbj be_cl^ek^j ^ ^_cl^ek^j ]Zj KXGV
;Lfek^F MJO= CAAB<
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b}u{/t}.t
C^lZj
eprp/D

^u{/t}.t
C^lZj
eprp/D

b}u{/t}.t
C^lZj
lpx*pD

^u{/t}.t
C^lZj
lpx*pD

b}u{/t}.t
C^lZj

\~{~p}tD

^u{/t}.t
C^lZj

\~{~p}tD

KGK

PGK
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MKGK

MPGK
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7
{t
~-

t
`
~,

s/
,p
-
C|

vJ
{D

]
t.
t,

vt
}.
t-

C|
vJ
{D

b}u{/t}.t
C^lZj
eprp/D

^u{/t}.t
C^lZj
eprp/D

b}u{/t}.t
C^lZj
lpx*pD

^u{/t}.t
C^lZj
lpx*pD

b}u{/t}.t
C^lZj

\~{~p}tD

^u{/t}.t
C^lZj

\~{~p}tD

KGK
KGP
LGK
LGP
MGK
MGP
NGK
NGP
OGK
OGP

Z.,p0=- sp r~|*p,p<;~ s~- 0p{~,t- { x|x.t st tu{/t}.t
t-.pqt{trxs~- r~| p t0~{/<;~ s~- *p,:|t.,~- p}p{x-ps~- G
r~}-.p.pH-t +/t t-.t- };~ u~,p| t1rtsxs~- t| }t}w/|p ^lZjG
*t{~ +/t -t *~st r~}-xst,p, };~ t1x-.x,t| *,~q{t|p- st
*~{/x<;~ *,~0~rpsp *t{p st-rp,vp s~- tu{/t}.t- {?+/xs~- sp-
^lZj }~ ^-./9, x~ s~ jx~ sp- h=,~{p-I

5 px}sp st -p{xt}.p,G +/t -t t}r~}.,p t| up-t x}xrxp{ /| *,~ytr.~
r~~,st}ps~ *t{~ `~0t,}~G r~| ~ ~qytr.x0~ st |~}x.~, x2p, p
+/p{xspst sp 9v/p 8 -p?sp s~- t|x--~,t- st st-rp,vp sp- ^lZj
t sp ,tst *{/0xp{I k;~ p}p{x-ps~- ~- -tv/x}.t- *p,:|t.,~-U

E Z|@}xp E fx.,p.~-

E \{~,t.~- E fx., x.~-

E \~{xu~,|t- _trpx- E g1xspqx{xspst

E \~}s/.x0xspst E g1xv=}x~ ]x--~{0xs~

E \A, E *a

E K? Ifcb E k@{xs~- k/-*t}-~- l~.px-

E _@-u~,~ l~.p{ E l/,0p<;~

LTTQ LTTR LTTS LTTT MKKK np{~, dx|x.t ^u{/t}.t

LTTQ LTTR LTTS LTTT MKKK np{~, dx|x.t ^u{/t}.t

476985 -~-3
Kmfclwvf ]fj rc^fj ^ Mfi]liZj ]fj \Zl]Zbj be_cl^ek^j ^ ^_cl^ek^j ]Zj KXGV
;Lfek^F MJO= CAAB<

476985 -~-2
Kmfclwvf ]fj J^k^i`^ek^j ]fj \Zl]Zbj be_cl^ek^j ^ ^_cl^ek^j ]Zj KXGV
;Lfek^F MJO= CAAB<
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jsit tgojhyn{t kzsifrjsyfq ijxyj bjqfy2wnt ujwrnynw
fhtrufsmfw f j{tqz.-t it Xxyfit it Urgnjsyj jr ]fhfz j
f xzf yjsi0shnf ij j{tqz.-tJ fst fu2x fstJ f jqj utijr wjhtwwjw
fsfqnxyfx j ijhnxtwjxJ ij {+wntx s1{jnx ij wjxutsxfgnqnifij j
htr inkjwjsyj inxutsngnqnifij ij yjrut ufwf utijwjr ns{jxynw
sf xzf qjnyzwfL UxxnrJ / stxxf hts{nh.-t vzj xj ozxynknhf nshqznw
zrf x1syjxj ifx htshqzx4jx j wjhtrjsif.4jxJ st xjsynit ij
tkjwjhjw inkjwjsyjx tu.4jx ftx stxxtx qjnytwjxJ jr yjwrtx ij
wfunij} ij htsxzqyf j ij uwtkzsinifij ij fs+qnxjL

Vfgj fvznJ yfrg/rJ wjf{n{fw zrf fi{jwy0shnf o+ kjnyf st wjqfy2wnt
fsyjwntw T f uwtgqjr+ynhf it Urgnjsyj j it Wjxjs{tq{nrjsyt
czxyjsy+{jq s-t utij xjw {nxyf fujsfx sf xzf inrjsx-t qthfqL
U utqzn.-t s-t htsmjhj kwtsyjnwfxJ ujqt vzj f fs+qnxj itx
uwtgqjrfx frgnjsyfnx j f uwthzwf ifx wjxujhyn{fx xtqz.4jx
y0r ij xjw jsvzfiwfifx szr ,rgnyt yjwwnytwnfq rfnx {fxytJ
fgwfsljsit fx wjln4jx {n}nsmfxL [xyt xnlsnknhf vzj f httujwf.-t
wjlntsfqJ ft s1{jq if fs+qnxj itx uwtgqjrfx j|nxyjsyjx j ifx
utq1ynhfx f nruqjrjsyfwJ / zrf htsin.-t nsinxujsx+{jq ufwf t
xzhjxxt if nsyjs.-t ij uwtyjljw t Urgnjsyj j fxxjlzwfw zr
Wjxjs{tq{nrjsyt czxyjsy+{jqL

UT Wb]`[_[ ZX_
V[Y^\[]ZXac[_

c

]fnx zrf {j} / ij xfqnjsyfw f fhyn{nifij if uwtiz.-t if
jqjhywnhnifijJ jruwjxf wjxutsx+{jq ujqf twnljr ij hnsht itx
ij} utqzjsyjx ns{jsyfwnfitx jr ]fhfzJ strjfifrjsyj it
V_OJ ^_|J c_|J `cd j `]NML Xxyj kfhyt / t wjkqj|t s-t x2
it ujxt vzj f uwtiz.-t ij jsjwlnf st h3ruzyt it xjhytw
nsizxywnfq ij ]fhfzJ htrt yfrg/r it jvznufrjsyt zynqn}fit
sfx hjsywfnxJ tsij yjr mf{nit zr fzrjsyt if qfgtwf.-t itx
lwzutx injxjq j yzwgnsfx jr ijywnrjsyt if zynqn}f.-t ifx
hfqijnwfx f {futwJ j if nsj|nxy0shnf ij jvznufrjsyt ij wjiz.-t
ifx jrnxx4jxL cjw+ sjhjxx+w nt fituyfw zrf jxywfy/lnf ij
ns{jxynrjsyt jr rfyjwnfq jxujh1knht ij htsywtqt j wjiz.-t ij
jrnxx-t ij lfxjxJ fxxnr htrt ujwxujhyn{fw zrf rjqmtwnf it
htrgzxy1{jq zynqn}fitL

_ jqj{fit s5rjwt ij {j1hzqtx jr hnwhzqf.-tJ htr yjsi0shnf
f fzrjsyfw ifif f rfsnkjxyf tu.-t ujqt ywfsxutwyj wtit{n+wnt
nsin{nizfq Hhtr ufwynhzqfw wjqj{t ufwf tx {j1hzqtx ij izfx wtifxJ
rtythnhqtx j hnhqtrtytwjxIJ utxxzn nsvzjxynts+{jnx nrufhyjx
frgnjsyfnxJ strjfifrjsyj ft s1{jq if utqzn.-t fyrtxk/wnhf
j it wz1itL _x {fqtwjx jshtsywfitx ij jrnxx4jx j ij vzfqnifij
it fwJ strjfifrjsyj jr utqzjsyjx htrt t V_J t ^O_ j tx
V_e Hxjsit fnsif ij htsxnijwfw t V_O j fx `[cIJ x-t zr
wjkqj|t it vzj yjr fhtsyjhnit sjxyj xjhytwL ~ hjw yt vzj f
nsywtiz.-t ij lfxtqnsf xjr hmzrgt jr NSSPJ ij hfyfqn}fitwjx
jr NSSQ j f wjiz.-t it yjtw jr js|tkwj st lfx2 qjt
htrjwhnfqn}fit ufwf {j1hzqtx fzytr2{jnx jr OMMM y0r ujwrnynit
wjiz}nw fqlzsx itx nrufhyjx sjlfyn{tx xtgwj t frgnjsyjJ htrt
utw j|jruqt ft s1{jq if jrnxx-t ij ufw y1hzqfxJ ij ^_|J ij
V_e j ij V_L Xxyfx rjinifx s-t x-tJ st jsyfsytJ xzknhnjsyjx
ufwf htrujsxfw f hwjxhjsyj nsyjsxnifij ij yw+kjltL `fwf
rjqmtwfw f jhtKjknhn0shnf j xjlzwfs.f itx ywfsxutw yjx nru4jK
xj t wjhzw xt f nsxyw zrjsytx ij utq 1 y nhf yf n x htrt
wjlzqfrjsyf.-t ij fxujhytx y/hsnhtxJ t htsywtqt it {tqzrj
ij yw+kjlt j t twijsfrjsyt yjwwnytwnfqJ ij ktwrf f nsyjlwfw
fx uwjthzuf.4jx frgnjsyfnx sfx utq 1ynhfx ij ywfsxutw yj j
uwtxxjlznw t vzj xj utijwnf fujqnifw ij zrf G]tgnqnifij

7E=C@FJ@ <JEGIAPHC>G

U fs+ q nxj ifx inkjwjsyjx hqfxxnknhf.4jx it [aU jr OMMM
rfsnkjxytz f thtww0shnf ij xnyzf.4jx nsijxjo+{jnx ij
nsxfqzgwnifij it fwL Vtsyzit fx }tsfx tsij tx utqzjsyjx
fynsljr htshjsywf.4jx rfnx jqj{fifx s-t jxy-t gjr wjkqjhynifx
stx wjxzqyfitx it [aUJ strjfifrjsyj ifx }tsfx xzojnyfx f
ktw yj nsyjsxnifij ij yw,sxnytL Xxyf htsxyfyf.-t rfsnkjxyf f
sjhjxxnifij ij rjqmtwfw f rtsnytwn}f.-t if utqzn.-t it fw
ljwfif ujqt yw+kjltL
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xzxyjsyfifGL

^t vzj wjxujnyf *x Uqyjwf.4jx Vqnr+ynhfxJ fujxfw ij ]fhfz
s-t kf}jw ufw yj if qnxyf itx uf1xjx vzj xj htruwtrjyjwfr f
wjiz}nw fx jrnxx4jx fy/ OMMRKOMNO j htr ytitx tx uwtgqjrfx
fyrtxk/w nhtx vzj xj y0r {nsit f xjsy n w sf bjl n-t
Hstrjfifrjsyj fx hmz{fx +hnifxIJ ij{jwnfr ijxij o+J xjw kjnytx
fqlzsx jxktw.tx st xjsynit ij wjiz}nw fx jrnxx4jx ij YXXL

;@>KHIGI BQ?HC>GI

bjqfyn{frjsyj * +lzf ij fgfxyjhnrjsyt / sjhjxx+wnt htsynszfw
j rjqmtwfw t htsywtqt it xnxyjrf st vzj wjxujnyf f ujwifx
ij +lzf sf wjij ij inxyw ngzn.-t jJ st vzj wjxujnyf * xzf
vzfqnifijJ ij{jKxj yjw jr fyjs.-t t jqj{fit yjtw jr hqtwjytx
j dZ]J j t gfn|t yjtw jr kqztwjytxL

azfsyt ft xnxyjrf ij iwjsfljr ifx +lzfx wjxnizfnx ij{j
wjkjwnwKxj vzjJ st knr it fst OMMMJ htsynszf utw htgwnw ufw yj
if utuzqf.-tL X|nxyjr }tsfx tsij fnsif s-t hmjlf f wjij ij
iwjsfljr j htsxjvzjsyjrjsyj sjr ytifx fx +lzfx wjxnizfnx
x-t ij{nifrjsyj ywfyfifx sfx wjxujhyn{fx XdUbL Uq/r inxxt
j|nxyjr ijxhfwlfx inwjhyfx ufwf t jxyz+wnt uwt{jsnjsyjx ifx
XdUbJ xtgwjyzit sf /uthf ifx hmz{fxJ ij{nit ft kfhyt ij ufwyj
if wjij jxyfw xzginrjsxntsfifL ^fyzwfqrjsyj f vzfqnifij if
+lzf sfx }tsfx htxyjnwfx j gfqsjfwjx wjkqjhyj jxyfx xnyzf.4jxJ
vzj utijw-t rjwjhjw zr rfntw jxktw.t ij nijsynknhf.-t j
htsywtqtL

_x s1{jnx ij jzywtkn}f.-t htsynszfr f fzrjsyfw ij fst ufwf
fstJ twnlnsfit ujqtx jqj{fitx s 1{jnx ij f}tyt j k2xktwt st
jxyz+wntJ htr t htwwjxutsijsyj ijxjs{tq{nrjsyt j hwjxhnrjsyt
ij fqlfxL _ utsyt ij frtxywfljr hzotx 1sinhjx ij utqzn.-t
x-t rfnx hw1ynhtx / t `tw yt [syjwntwJ yjsit o+ xnit fynslnitx
{fqtwjx gfxyfsyj uwjthzufsyjxL

Xsywj fx utxx1{jnx rjinifx f ytrfw sf +wjf if ljxy-t if +lzf
jshtsywfrKxj f wjfqn}f.-t ij uqfstx j uwtlwfrfx ufwf f ljxy-t
nsyjlwfif ifx }tsfx htxyjnwfx vzj jslqtgjr f xzf hfwfhyjwn}f.-tJ
f nijsynknhf.-t ij xnyzf.4jx hw 1ynhfx htrt f jwtx-t HhkL
ijxfxxtwjfrjsyt ifx }tsfx gfqsjfwjxI j f ljxy-t utw gfhnf
mniwtlw+knhfL

;@IQ?KGI

^t vzj xj wjkjwj * ljxy-t itx wjx1iztx / ij lwfsij nrutwy,shnf
vzj xj fhyzfqn}j f htrutxn.-t k1xnhf j vz1rnhf itx wjx1iztx
nshnsjwfitx sf V[]L U nijsynknhf.-t it ynut ij wjx1iztx j xzf
twnljr ujwrnynw+ zr htsmjhnrjsyt rfnx uwtkzsit itx ufiw4jx
ij htsxzrt if utuzqf.-t j fxxnr twnjsyfw kzyzwfx tu.4jx ufwf
f ljxy-t itx wjx1iztx j f fitu.-t ij rjinifx ij uwj{js.-tJ
wjzynqn}f.-t tz {fqtwn}f.-t fijvzfifx f ]fhfzL

bjhtrjsifKxj vzj fx jrnxx4jx ij rjyfnx ujxfitxJ int|nsfx
j kzwfstxJ uwt{jsnjsyjx if nshnsjwf.-t itx wjx1iztx zwgfstxJ
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xjofr xzojnyfx f rtsnytwn}f.-tL U yt|nhnifij ifx hns}fx ij{jw+
yfrg/r xjw htsywtqfif j ywfyfif fyjsyfrjsyjL

U fs+qnxj itx m+gnytx ij htsxzrt itx wjxnijsyjx rtxywf vzj
ij{jr xjw uwtrt{nitx htr rfntw jxktw.t ufiw4jx ij htsxzrt
xzxyjsy+{jnxL

VtsxnijwfKxj jxxjshnfq f zrf fijvzfif ljxy-t ij wjx1iztx jr
]fhfz f nruqjrjsyf.-t ij xtqz.4jx htsozsyfx ij wjhnhqfljrJ
wjhzujwf.-tJ {fqtwn}f.-tJ j rjxrt ij nshnsjwf.-t j ijutxn.-t
jr fyjwwtJ htr hnifijx j wjln4jx {n}nsmfxL

8GFI@HL<ONG ?< :<JKH@M<

djsit uwjxjsyj vzj fx +wjfx {jwijx ijxjrujsmfr zr ufujq
rznyt nrutw yfsyj sf fgxtw.-t ij utjnwfxJ sf htsyjs.-t if
jwtx-t it xtqt j if qn|n{nf.-t ij kjw ynqn}fsyjx ij{nit * fh.-t
ifx +lzfx uqz{nfnxJ sf fgxtw.-t ij V_O j sf qngjw yf.-t ij
t|nl/sntJ ktwsjhjsit * utuzqf.-t qzlfwjx fuwf} 1{jnx ufwf
ijxkwzyfw f ^fyzwj}f stx yjrutx qn{wjx j ujwrnynsit t htsyfhyt
htr nrutw yfsyjx {fqtwjx jhtq2lnhtx j xthnfnxJ f ljxy-t itx
jxuf.tx kqtwjxyfnx ij{j xjw zrf uwntwnifij it Yt{jwstL

Xxyf ljxy-t ij{jw+ htrutwyfw zrf ufwynhzqfw fyjs.-t *x fh.4jx
ij wjkqtwjxyf.-tJ xjqjhhntsfsit fx jxu/hnjx f uqfsyfwJ htrt utw
j|jruqt fx rfnx wjxnxyjsyjx ft ktltJ j uwthzwfsit htrgfyjw
fx nskjxyfsyjx vzj xzwofrJ xjruwj vzj utxx1{jq wjhtwwjsit f
rjntx sfyzwfnxL

`fwfqjqfrjsyj m-tKij kf}jwKxj jxktw.tx ufwf htsxhnjshnfqn}fw
f utuzqf.-t fywf{/x ij fh.4jx ij jizhf.-t h1{nhf htsywf tx
nsh0sintxJ hfzxf uwnshnufq if ij{fxyf.-t ij nrutw yfsyjx }tsfx
{jwijx j htr twnljr vzfxj xjruwj hwnrnstxfL

Wfif f wnvzj}f j in{jwxnifij kfzs1xynhf j kqtw1xynhf ij fqlzrfx
+wjfx htr jqj{fit {fqtw jhtq2lnht jr ]fhfzJ ij{jr jkjhyzfwK
xj tx jxktw.tx utxx 1{jnx ufwf fx uwjxjw {fw jkjhyn{frjsyjL
`fw ynhzqfw hznifit ij{jw+ rjwjhjw f htsxjw{f.-t if st{f +wjf
ij wjxjw{f ij hjwhf ij PM mf ozsyt f VtyfnL

7E=C@FJ@ IGFGHG

Wj{nit ft kfhyt ij ]fhfz xjw zrf hnifij ijsxfrjsyj ut{tfifJ
htr wzfx jxywjnyfx j zr nsyjsxt yw,sxnyt fzytr2{jqJ f utqzn.-t
xtstwf yjr {nsit f ytwsfwKxj rfnx lwf{jL

U wjiz.-t it wz1it wjxzqyfsyj it yw+kjlt wtit{n+wnt utij
htsxjlznwKxj fywf{/x if fuqnhf.-t ij rjinifx inwjhyfx j nsinwjhyfxL
Xsywj fx rjinifx inwjhyfx jshtsywfKxj t jxyzit j htsywtqt itx
ufiw4jx it wz1it ifx {nfyzwfxJ f nsxyfqf.-t ij gfwwjnwfx fh5xynhfx
j f htsxywz.-t ij uf{nrjsyt ij gfn|t wz1itL Xsywj fx rjinifx

nsinwjhyfx jshtsywfKxj t htsywtqt it {tqzrj ij yw+kjltJ f
uqfsnknhf.-t j t wjtwijsfrjsyt ifx wtit{nfxL

Uujxfw it wz1it wtit{n+wnt xjw zrf ifx uwnshnufnx ktsyjx ij
utqzn.-t xtstwf jr ]fhfzJ s-t / f 5snhfL G]5xnhfG j G\fwftpjGJ
G_gwfxGJ otlt j fy/ f hts{jwxf.-t x-t tzywfx ifx hfzxfx vzj
rtyn{fr fx vzjn|fx wjhjgnifx ujqfx fzytwnifijx htrujyjsyjx
ufwf htsywtqfw t wz1itL U xzf rnsnrn}f.-t ufxxf jr uwnrjnwt
qzlfw ujqt wjktw.t if jizhf.-t h1{nhf j frgnjsyfq itx hnifi-txJ
j ujqf wj{nx-t if fhyzfq qjlnxqf.-t xtgwj wz1it j|nxyjsyj jr
]fhfzL

^t vzj in} wjxujnyt ft wz1it ljwfit utw jxyfgjqjhnrjsytx
htrjwhnfnx j nsizxywnfnxJ f xzf wjiz.-t ufxxf yfrg/r ujqf
nsywtiz.-t ij hwny/wntx ij f{fqnf.-t jxujh1knhtx j wnltwtxtx sf
htshjxx-t ij qnhjs.fx ufwf t jxyfgjqjhnrjsyt ij fhyn{nifijx
htrjwhnfnx tz nsizxywnfnxL `fxxfJ fsyjx ij rfnxJ ujqf ktwrf.-t
ij y/hsnhtx j ujqf in{zqlf.-t j fuqnhf.-t if qjlnxqf.-t o+
j|nxyjsyjJ uwn{nqjlnfsit fx rjinifx uwj{jsyn{fx xtgwj fx hzwfyn{fx
jr xnyzf.4jx vzj utijr ywf}jw nrufhyjx sjlfyn{tx st frgnjsyj
j sf xf5ij ifx utuzqf.4jxL

Xr xnrzqy,sjtJ fknlzwfKxj hts{jsnjsyj uwtxxjlznw htr f rjqmtwnf
ifx y/hsnhfx ij rtsnytwn}f.-t j f htrunqf.-t if nsktwrf.-t
wjqj{fsyjJ zrf {j} vzj jxxfx rjinifx xjw-t hjw yfrjsyj 5yjnx
sf kzsifrjsyf.-t itx hwny/wntx j itx qnrnyjx vzj {njwjr f xjw
fituyfitx sf xjvz0shnf if wj{nx-t if qjlnxqf.-t fhyzfqrjsyj
jr {nltwL

9@IJNG 7E=C@FJ<D

azfsyt *x rfy/wnfx ywfyfifx sjxyj bjqfy2wnt htrt fxujhytx
jxujh1knhtx if ljxy-t frgnjsyfqJ tx xjzx jkjnytx utijw-t xjw
utyjshnfitx xnlsnknhfyn{frjsyj xj xj kn}jwjr szr htsyj|yt ij
htqfgtwf.-t nsyjwKwjlntsfqL U nruqjrjsyf.-t ij xnxyjrfx ij
ljxy-t frgnjsyfq j fx fhyn{nifijx ij jizhf.-t sf +wjf it
frgnjsyj x-t izfx inrjsx4jx vzj x2 utijw-t zxzkwznw
utxnyn{frjsyj if htqfgtwf.-t htr tzywfx hnifijx j wjln4jxL
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Administração de Aeropor tos, LDA
Agência Europeia do Ambiente

Conselho do Ambiente
Carência Bioquímica de Oxigénio
Companhia de Electricidade de Macau
Clorofluorcarbonetos
Consumo Final Total de Energia
Colonie Forming Unit
Metano
Central de Incineração de Macau
Câmara Municipal das Ilhas Provisória
Câmara Municipal de Macau Provisória
Monóxido de Carbono
Dióxido de Carbono
Compostos Orgânicos Voláteis
Compostos Orgânicos Voláteis Não Metânicos
Capitania dos Por tos de Macau
Centro de Produtividade e Transferência de
Tecnologia de Macau
Carência Química de Oxigénio
Companhia do Sistema de Resíduos

Direcção Geral do Ambiente
Direcção dos Serviços de Cartografia e Cadastro
Direcção dos Serviços de Educação e Juventude
Direcção dos Serviços de Estatística e Censos
Direcção dos Serviços de Finanças

Programa de Vigilância da Poluição Atmosférica
a Longa Distância da Convenção de Genebra
Estação de Abastecimento de Água
Estação de Tratamento de Águas Residuais
Estados Unidos da Améria

Fumos Negros

Gabinete para o Desenvolvimento de
Infraestruturas
Gases com Efeito de Estufa
Gás de Petróleo Liquefeito
Giga Watt hour

Hidrocarbonetos
Ácido Clorídrico
Ácido Fluorídrico
Hidrofluorcarbonetos

Intensidade Energética
International Panel for Climate Change
International Organization for Standardization

Nível Sonoro Contínuo Equivalente
Laboratório Municipal de Macau
Laboratório de Saúde Pública

MA

N2O
NH3

NOX

O3

OCDE

OD
OMM
OMS
ONG

PAG
PATA
Pb
PFC
PIB
PIS (PM10)
PNUA
POP
ppm
ppb
ppt
PS
PSP
PTS

RAEM
REAM
RPC
RSU

SAAM
SF6

SIGA
SMG
SO2

SOX

SST

TEP
THM
TTHM

UE

VAB
VBP
VMA
VMR

WTTC

Ministério do Ambiente (Por tugal)

Óxido Nitroso
Amónia
Óxidos de Azoto

Ozone Troposférico
Organização para a Cooperação e
Desenvolvimento Económico
Oxigénio Dissolvido
Organização Meteorológica Mundial
Organização Mundial de Saúde
Organização Não Governamental

Potencial de Aquecimento Global
Pacific Asia Travel Association
Chumbo
Perfluorcarbonetos
Produto Interno Bruto
Par tículas Inaláveis em Suspensão
Programa das Nações Unidas para o Ambiente
Poluentes Orgânicos Persistentes
part per million
part per billion
part per trillion
Par tículas em Suspensão
Polícia de Segurança Pública
Par tículas Totais em Suspensão

Região Administrativa Especial de Macau
Relatório do Estado do Ambiente de Macau
República Popular da China
Resíduos Sólidos Urbanos

Sociedade de Abastecimento de Água de Macau
Hexafluoreto de Enxofre
Sistema de Informação Gerográfica Ambiental
Serviços Meteorológicos e Geofísicos
Dióxido de Enxofre
Óxidos de Enxofre
Sólidos Suspensos Totais

Toneladas Equivalente de Petróleo
Trihalometanos
Trihalometanos Total

União Europeia

Valor Acrescentado Bruto
Valor Bruto da Produção
Valor Máximo Admissível
Valor Máximo Recomendável

World Travel & Tourism Council

A

C

D

E

F

G

H

I

V

U

T

S

R

O

N

M

L

P

W

ADA
AEA

CA
CBO
CEM
CFC
CFT
CFU
CH4

CIM
CMIP
CMMP
CO
CO2

COV
COVNM
CPM
CPTTM

CQO
CSR

DGA
DSCC
DSEJ
DSEC
DSF

EMEP

ETA
ETAR
EUA

FN

GDI

GEE
GPL
GWh

HC
HCl
HF
HFC

IE
IPCC
ISO

Leq

LMM
LSP
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