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""P,P $7E?A?ME54)I@)H86H52)I5)A8)12?47875) FF 

CCE5E,E F, -)0&$)%#&)"( 0'*"( *GH+' BB 

CCE5E%E :3$3-)&3 BI 

CCE5E1E J&K()' BI 
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"""P+P "O1?2786H5)I5)AJEO123M687E?6)X?2O?68A5) F[ 

"""P,P +687?OE5)I5)A8)12?47875) F\ 

"""PNP +687?O?187X?A?ME5) F] 

"""P*P &72873ME54)7X32815@7EZ@54)I@)H86H52)I5)A8)12?47875) F^ 

CCCE<E,E F, -3!$)>,&)"( ,(-$"+3()N#' BP 

CCCE<E%E F'0 &$,)&'L'(&0 ,1&#'*0 IB 

CCCE<E1E F'0 -)QQ3$'(&'0 "!&)"(0 &K3$,!'#&)N#'0 IB 
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TTT<A<1< F' +R(' -' Q#0)"( )L!*)N#,(& *' !$"L"&'#$ -' U=OGRRV '& *'0 Q,1&'#$0 -' &$,(01$)!&)"( AUR II 

CCCEJE%E ASTOEB IO 

CCCEJE1E 482U4 IV 

CCCEJE-E 9'$&' -' 9WJA IV 

CCCEJE'E F' $31'!&'#$ -'0 ,(-$"+R('0 -,(0 *' 1,(1'$ -' *, !$"0&,&' IX 

CCCEJE'E) 7( $31'!&'#$ (#1*3,)$' IX 
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"#P,P =54)O@78674)I@)M:65)I@)23H5175@2)I54)86I2?M:654) _[ 

C\E5E,E ]$)+)(' '& 0&$#1&#$' -'0 >,$),(&0 1"(0&)&#&)>'L'(& ,1&)Q0 -# =/ OX 
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#PNP =8)H?OO@6EH87E?6)31E7X3AE?<472?O8A5) [\ 

#P*P =54)NX5O?cE654) [] 

#P$P =5)472?O8)7@O?28A)I864)A5)H86H52)I5)A8)12?47875) [^ 

\EJE,E F' 0&$"L, &#L"$,* !$"0&,&)N#' '0& $3,1&)Q VP 

\EJE%E 7( $_*' -,(0 *G31K,!!'L'(& Z *, -3!$)>,&)"( ,(-$"+3()N#' X^ 

\EJE1E CL!"$&,(1' -' *G'QQ'& -# 0&$"L, &#L"$,* 0'*"( *' 0"#08&`!' -' 1'**#*'0 0&$"L,*'0 XB 
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\CE/E,E) FA4,9 '& 4V8I% XP 

\CE/E%E F)+(3'0 1'**#*,)$'0 0&$"L,*'0 !$"0&,&)N#'0 b^ 

#"P,P ;EAE5@)H?6IE7E?663)182)A54)>2&N)aN;>2&Nb) \C 

#"PNP %38H7E`4)@7EAE434) \F 

#"P*P '2864`5H7E?6) \F 

\CE<E,E F'0 !*,0L)-'0 bB 

\CE<E%E 9$"&"1"*' -' &$,(0Q'1&)"( &$,(0)&")$' bI 

#"P$P '5474)`?6H7E?665A4) \B 
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\CEJE%E W'0&0 -' !$"*)Q3$,&)"( 1'**#*,)$' bO 
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#"PUP "OO@6?`A@?254H56H5) \[ 

#"P.P "OO@6?LA?74) \G 
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#"P"P +68AR45)72864H2E17?OEZ@5)182)">+)a"6M56@E7R)>87XV8R)+68AR4E4b) \\ 

#"PQP %'<>N%)56)75O14)235A) \] 

#"PSP *?48M5)HR7?cE6EZ@5) ]C 

#"P=P +68AR45)4787E47EZ@5) ]C 
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\CCE/E,E FG,#+L'(&,&)"( -' !?W/WO *)3' Z *G'M!"0)&)"( ,# 429$?4 Pb 

\CCE/E,E) <"0,+' -' !?W/WO8UY^X '& ?W/WO -,(0 *'0 FA4,9 Pb 

/Q)( -' 1"(Q"$&'$ *'0 $30#*&,&0 -G,(,*`0' !$"&3)N#' "%&'(#0 !,$ )LL#("%*"&0 -' !?W/WO; ("#0 ,>"(0 

$3,*)03 #( -"0,+' !,$ JFC?/ -,(0 *'0 FA4,9 'M!$)L,(& *'0 >,$),(&0 1"(0&)&#&)Q0 -# =/ '& 'M!"03'0 ,# L)*)'# 

1"(-)&)"((3' !,$ *'0 9$?4 "# ("(E Pb 

\CCE/E,E)) <)0&$)%#&)"( 1'**#*,)$' -' !?W/WO -,(0 *'0 FA4,9 PY 

\CCE/E,E))) J&#-' -' *, &$,(0,1&)>,&)"( -' ?W/WO '& -' *G)(&'$,1&)"( ?W/WO8=/ PP 

\CCE/E%E J&#-' -'0 ,#&$'0 'QQ'1&'#$0 -' *, 1,01,-' -' *, >")' -' *G)(&'$*'#a)('8b !"#>,(& 'M!*)N#'$ 

*G,#+L'(&,&)"( -' !?W/WO '( !$30'(1' -' 429$?4 '& *G,#+L'(&,&)"( -' *, &$,(0,1&)>,&)"( -' ?W/WO '( 

!$30'(1' -' 429$?4 '& -' =/ &$"(N#30 1"(0&)&#&)>'L'(& ,1&)Q0 B^V 

+!BO^ '& +![^ B^V 

d/S B^Y 

W`$"0)(' a)(,0' @'$ B^[ 

#""P,P ;E45)56)3KEI56H5)IJ@6)12?`EA)72864H2E17?OEZ@5)413HE`EZ@5) FFF 

\CCE5E,E) JQQ'& )0"*3 -# 429$?4 0#$ *'0 FA4,9 'M!$)L,(& "# ("( *' =/cbV^T BBB 

\CCE5E,E)) JQQ'& )0"*3 -' *G'M!$'00)"( -# =/cbV^T 0#$ *'0 FA4,9 'M!"03'0 "# ("( ,# 429$?4 BBb 

\CCE5E,E))) JQQ'& 1"(e")(& -' *G'M!"0)&)"( ,# 429$?4 '& -' *G'M!$'00)"( -# =/cbV^T -,(0 *'0 FA4,9 BBP 

\CCE5E%E F'0 !$"!$)3&30 Q"(1&)"(('**'0 !"&'(&)'**'L'(& ,1N#)0'0 !,$ *G'M!$'00)"( 1"(e")(&' -' >,$),(&0 

&$"(N#30 '& -' *G'M!"0)&)"( ,# 429$?4 BIB 

\CCE5E%E) ='1K'$1K' -' L"-)Q)1,&)"(0 L"$!K"*"+)N#'0 -'0 1'**#*'0 3!)&K3*),*'0 0'1"(-,)$'0 Z 

*G'M!$'00)"( -# =/cbV^T '& -' *, 1"81#*&#$' -)$'1&' ,>'1 *'0 1'**#*'0 0&$"L,*'0 BIB 

\CCE5E%E)) ='1K'$1K' -G#(' L"-)Q)1,&)"( -' *, !$"*)Q3$,&)"( 1'**#*,)$' -'0 1'**#*'0 3!)&K3*),*'0 

&#L"$,*'0 0'1"(-,)$' Z *G'M!$'00)"( -# =/cbV^T '& Z *G'M!"0)&)"( ,# 429$?4 BIO 
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@)+#$' B. /M' K`!"&K,*,L"8K`!"!K`0,)$' +"(,-"&$"!' L,01#*)( EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE BV 

@)+#$' I. 5)"0`(&KR0' -'0 ,(-$"+R('0 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE BX 

@)+#$' O. F"1,*)0,&)"( ,(,&"L)N#' -' *, +*,(-' !$"0&,&)N#' EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE Bb 

@)+#$' V. F'0 ,-3("1,$1)("L'0 !$"0&,&)N#'0 0"(& '( +$,(-' L,e"$)&3 0)&#30 -,(0 *, f"(' !3$)!K3$)N#' 

-' *, +*,(-'; ,*"$0 N#' Xg 0"(& -,(0 *, f"(' 1'(&$,*' '& L")(0 -' I^g -,(0 *, f"(' -' &$,(0)&)"( h/iE 

FG,0!'1& L"$!K"*"+)N#' '( :J '0& 1'*#) -' 1'**#*'0 ,-3("1,$1)("L,&'#0'0 N#) "(& Q$,(1K) *, *,L' 

%,0,*' h5iE EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE B[ 

@)+#$' X. ?1"$' -' D*',0"(E EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE B[ 

@)+#$' b. ?1K3L, -'0 &K3$,!'#&)N#'0 -' -3!$)>,&)"( ,(-$"+3()N#' EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE I^ 

@)+#$' Y. ?1K3L, -' *, 0&$#1&#$' 1"LL#(' ,#M $31'!&'#$0 (#1*3,)$'0E EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE Ib 

@)+#$' [. ?1K3L, -' *, 0&$#1&#$' -# <5< -'0 $31'!&'#$0 (#1*3,)$'0E EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE Ib 

@)+#$' P. ?1K3L, -' *, 0&$#1&#$' -# =/ EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE O^ 

@)+#$' B^ hZ !,$&)$ -' 4,%$'0!)(' '& ,*E I^^Vi. ?1K3L, -' 1'$&,)('0 -'0 >")'0 ,*&'$('0 $'0!"(0,%*'0 

-G#(' ,1&)>,&)"( *)+,(-8)(-3!'(-,(&' -# =/E EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE OI 

@)+#$' BB. ?1K3L, -'0 L#&,(&0 &$"(N#30 -# =/ $30#*&,(& -' L#&,&)"(0 ("(80'(0 h+Pi "# -G3!)00,+' 

,*&'$(,&)Q h,PiE EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE O[ 

@)+#$' BI. /#+L'(&,&)"( -' *, &$,(0,1&)>,&)"( -'0 Q,1&'#$0 /98B '& A@/W ,>'1 *G'M!$'00)"( -'0 

>,$),(&0 &$"(N#30 ,#&"("L'0 =/cbV^T "# =/\YE EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE VI 

@)+#$' BO hZ !,$&)$ -' :,(,K,( < ,(- j')(%'$+ =i EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE VV 

@)+#$' BV hZ !,$&)$ -' :,(,K,( < ,(- j')(%'$+ =i EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE Vb 

@)+#$' BX hZ !,$&)$ -' \)(-$)'#M <i. F'0 1K'L"a)('0 -,(0 *' 1,(1'$ -' *, !$"0&,&'E EEEEEEEEEEEEEEEEEEEEEEEEEEEE V[ 

@)+#$' Bb. ?`0&RL' -G,1&)>,&)"( -'0 >")'0 -' *GCF8bE EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE XV 

@)+#$' BY. <"0,+' -' !?W/WO '& ?W/WO !,$ JFC?/ -,(0 FA4,9 &$,(0Q'1&3'0 !,$ -'0 !*,0L)-'0 1"-,(& 

!"#$ *' =/cbV^T; =/jW "# =/\Y '& 'M!"03'0 V[K ,# 429$?4 "# L)*)'# 1"(&$_*'E EEEEEEEEEEEEEEEEEEEEEEEEEEE Pb 
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%` 9$?4G0 0'1$'&'- Q,1&"$0; ,(- L"$' 0!'1)Q)1,**` CFbE  

j' $'!"$& &K,& 9$?4G0 0'1$'&'- Q,1&"$0 ,L"(+ pK)1K )0 CFb8 ,(- 1"(0&)&#&)>'*` ,1&)>' /= >,$),(&0 
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429$?4o/=cbV^T )L!,1&

l bV^!6bV^L m

l bV^!64O! m

B 4'** -',&K ,(- 0#$>)>,*E 4'** L"$!K"*"+` K$#?$% 1),%> RUSUX BX

B 4'**#*,$ -'>'*"!L'(&; +$"p&K ,(- !$"*)Q'$,&)"(E 4,(1'$ [

O 4'** -',&K ,(- 0#$>)>,*E 4'**#*,$ -'>'*"!L'(&; +$"p&K ,(- !$"*)Q'$,&)"( K$#?$% 1),%> RUSUX X

2"*'1#*,$ ,(- 1'**#*,$ Q#(1&)"(0

A,L' ! >,*#' 2"*'1#*'0

429$?4 )L!,1&

l 4O!64OL m

4'** -',&K ,(- 0#$>)>,*

4'** L">'L'(&

IEYBJ8O �!� VEVYJ8I

BEXPEJ8I �!�VE^bEJ8I

A�B[ K$#?$% 1),%> RUSUX

A�[

/=cbV^T )L!,1&

l bV^L64OL m

W$,(0Q"$L,&)"( "Q  !$"0&,&' 1,(1'$ 1'** *)('0 YE[VJ8O A�O

D'('$,&)"( "Q $',1&)>' "M`+'(' 0!'1)'0E 

J(&$` )(&" !K,0' ?

BEb[J8I�!�VEbJ8I A�V

429$?4o/=cbV^T )L!,1&

l bV^!6bV^L m

l bV^!64O! m

4'** -'>'*"!L'(& ,(- L">'L'(& OE[[J8O �!� PE^XJ8O A�OI K$#?$% 1),%> RUSUX

4'**81'** )(&'$,1&)"(; J2W; L)+$,&)"( BEYPJ8O�!�BEbbJ8I



 

Pb 

#""P+P "O18H7)I5) A8)K?E5)I5) AJE6752A5@cE65<\)I864) A8)H??13287E?6)31E7X3AE?<472?O8A5)

12EKEA3ME35)EO1AEZ@867)A54)K82E8674)72?6Z@34)8@7?6?O54)I@)%+)

#""P+P8P =J8@MO56787E?6)I5)1&'+'_)AE35)k)AJ5d1?4E7E?6)8@)N;>2&N))

 

/--S)SDS5 %&A=DP7%C7%6,')'2G>ELR%7<%,')'2%CD;=%B7=%#.!D?%%

 

%

@)+#$' BY. <"0,+' -' !?W/WO '& ?W/WO !,$ JFC?/ -,(0 FA4,9 &$,(0Q'1&3'0 !,$ -'0 !*,0L)-'0 1"-,(& 

!"#$ *' =/cbV^T; =/jW "# =/\Y '& 'M!"03'0 V[K ,# 429$?4 "# L)*)'# 1"(&$_*'E 

 

/Q)( -' 1"(Q"$&'$ *'0 $30#*&,&0 -G,(,*`0' !$"&3)N#' "%&'(#0 !,$ )LL#("%*"&0 -' !?W/WO; 

("#0 ,>"(0 $3,*)03 #( -"0,+' !,$ JFC?/ -,(0 *'0 FA4,9 'M!$)L,(& *'0 >,$),(&0 1"(0&)&#&)Q0 -# =/ '& 

'M!"03'0 ,# L)*)'# 1"(-)&)"((3' !,$ *'0 9$?4 "# ("(E  

FG'M!3$)'(1' , 3&3 $3,*)03' '( -#!*)1,& !"#$ !?W/WO  '& #(' 0'#*' Q")0 !"#$ ?W/WO &"&,* h1QE @)+#$' BYiE 

A"#0 ,>"(0 ,)(0) !# 1"(Q)$L'$ N#' !?W/WO 3&,)& ,#+L'(&3 '( !$30'(1' -' 429$?4 -,(0 *'0 FA4,9 

'M!$)L,(& *'0 >,$),(&0 &$"(N#30 "# *' =/jW h,1&)>3 !,$ *, <:Wi; ,>'1 !'#&8n&$' #( 'QQ'& !$3-"L)(,(& 

'( !$30'(1' -'0 >,$),(&0 =/cbV^T h$�IEYi '& =/\Y h$�IEIi N#G'( !$30'(1' -# =/jW h$� IEBi; 0,(0 N#' 

1'*, !#)00' n&$' 1"L!,$3 Z *G,)-' -G#( &'0& 0&,&)0&)N#'; '( $,)0"( -# Q,)%*' ("L%$' -G'M!3$)'(1'0E F, 

N#,(&)&3 -' ?W/WO &"&,* 3&,)& !'# L"-)Q)3' !,$ *G'M!"0)&)"( ,# 429$?4 1"L!,$3 ,# L)*)'# 1"(&$_*'; 

0,(0 !"#>")$ L'&&$' '( 3>)-'(1' -' -)QQ3$'(1' -,(0 *'0 FA4,9 'M!$)L,(& *' =/cbV^TE 

/)(0); *'0 -"0,+'0 -' !?W/WO  1"(Q)$L'(& *'0 $30#*&,&0 -'0 )LL#("%*"&0; Z 0,>")$ #(' ,#+L'(&,&)"( 

-' !?W/WO  -,(0 *'0 FA4,9 'M!"03'0 ,# 429$?4; 0,(0 -)QQ3$'(&)'* *)3 Z *G'M!$'00)"( -'0 >,$),(&0 

&$"(N#30 -# =/E   

C

CPB

CP[

CP\

CPj

F

FPB

FP[

+%\[Cg +%#] +%m'

OEAE5@)N'=

N;>2&N

C

CPF

CPB

CP_

CP[

CPG

CP\

CP]

CPj

CP^

+%\[Cg +%#] +%m'

OEAE5@)N'=

N;>2&N

+L4?2L86H5)[GC)6O
+L4?2L86H5)[GC)6O

1&'+'_
&'+'_



 

PY 

/--S)SDS55 &5=<95Y4<5A;%:7BB4BD597%C7%6,')'2%CD;=%B7=%#.!D?%

 

/!$R0 ,>")$ L)0 '( 3>)-'(1' #(' ,#+L'(&,&)"( -' !?W/WO *)3' ,# 429$?4; ("#0 ,>"(0 3&#-)3 

*, -)0&$)%#&)"( 1'**#*,)$' -' !?W/WO -,(0 *'0 *)+(3'0 1'**#*,)$'0 3!)&K3*),*'0 'M!$)L,(& *'0 >,$),(&0 

1"(0&)&#&)>'L'(& ,1&)Q0; ,Q)( -' 0,>")$ 0) #(' *"1,*)0,&)"( (#1*3,)$' !$3Q3$'(&)'**' -' !?W/WO 3&,)& 

!"00)%*' '( !$30'(1' -'0 >,$),(&0E 

 

FG,(,*`0' !,$ )LL#("%*"&0 -,(0 -'0 Q$,1&)"(0 !$"&3)N#'0 (#1*3,)$'0 h1QE @)+#$' B[i '& 1`&"!*,0L)N#'0 

h1QE @)+#$' BPi , !'$L)0 -' L'&&$' '( 3>)-'(1' N#G'( !*#0 -G#(' *"1,*)0,&)"( 1`&"!*,0L)N#'; )* 'M)0&' 

#(' -)0&$)%#&)"( (#1*3,)$' -' 1'&&' ,#+L'(&,&)"( -' !?W/WO8UY^X '( !$30'(1' -' 429$?4; '( Q,>'#$ 

-G#( $_*' ,1&)Q -' !?W/WO -,(0 *, &$,(01$)!&)"( -' +R('0 1)%*'0E A"#0 (G,>"(0 !,0 !# L'&&$' '( 

3>)-'(1' -,(0 1'0 'M!3$)'(1'0 -G'QQ'& $3+#*,&'#$ -' *G'M!$'00)"( -'0 >,$),(&0 &$"(N#30 =/cbV^T "# 

=/\Y !,$ $,!!"$& ,# =/ '(-"+R('E 

J( )LL#("Q*#"$'01'(1'; *' L,$N#,+' -' !?W/WO8UY^X (G, !,0 !'$L)0 -' L'&&$' '( 3>)-'(1' #(' 

*"1,*)0,&)"( 0!31)Q)N#'; 3&,(& &$"! -)QQ#0 '& -)QQ)1)*'L'(& ,(,*`0,%*'; L,*+$3 -'0 '00,)0 -G"!&)L)0,&)"( 

&'1K()N#' !,$ !'$L3,%)*)0,&)"( L'L%$,(,)$' h-"((3'0 ("( !$30'(&3'0iE  

 

 A"#0 !"#>"(0 1"(1*#$' N#' *G'M!"0)&)"( ,# 429$?4 -'0 1'**#*'0 3!)&K3*),*'0 -' &`!' FA4,9 '& 

4V8I% 1"(-#)& Z *G,#+L'(&,&)"( -' !?W/WO8UY^X s0,(0 >,$),&)"( -' ?W/WO8 '( )LL#("%*"&0 '& JFC?/; 

0,(0 'QQ'& 0!31)Q)N#' *)3 Z *G'M!$'00)"( -'0 >,$),(&0 =/cbV^T '& =/\Y !,$ $,!!"$& ,# =/jWE 4'&&' 

,#+L'(&,&)"( -' !?W/WO8UY^X '0& ,#00) (#1*3,)$' '& '0& *)3' Z *, 031$3&)"( -GCF8b !,$ *'0 9$?4E  

4'!'(-,(&; )* 'M)0&' #( )L!,1& !"0)&)Q -' *G,1&)>)&3 ?CJ8*#1)Q3$,0' '( !$30'(1' -' =/cbV^T '& -' 

429$?4; -,(0 *'0 FA4,9; 4V8I% '& II=\B; '( Q,>'#$ -G#(' &$,(0,1&)>,&)"( -' ?W/WO !$)>)*3+)3' !,$ 

$,!!"$& ,# =/jW h1QE @)+#$' O,; ,$&)1*' '( 1"#$0 -' $3-,1&)"(iE 4' (G'0& !,0 -"(1 !,$ ,#+L'(&,&)"( 

N#,(&)&,&)>' -' !?W/WO8UY^X N#' 1'&&' &$,(0,1&)>,&)"( !$)>)*3+)3' *)3' ,# =/cbV^T 0' Q,)&; L,)0 

!$"%,%*'L'(& !,$ #(' ,#+L'(&,&)"( -' 0"( ,1&)>,&)"(E 

 



 

P[ 

 

 

 

@)+#$' B[. JM!$'00)"( -' !?W/WO -,(0 -'0 'M&$,)&0 !$"&3)N#'0 (#1*3,)$'0E   

F'0 FA4,9 3&,)'(& &$,(0Q'1&3'0 !"#$ *'0 !*,0L)-'0 1"-,(&0 !"#$ *' =/cbV^T; *' =/\Y "# *' =/jW '& 

'M!"03'0 ,# 429$?4 !'(-,(& V[KE FG'M&$,1&)"( !$"&3)N#' ,>'1 Q$,1&)"(('L'(& , !'$L)0 -G)0"*'$ *'0 

Q$,1&)"(0 (#1*3,)$'0 '& -' $3,*)0'$ #( L,$N#,+' -' !?W/WO; ?W/WO '& *GK)0&"(' :O h1"(&$_*' (#1*3,)$'i 

0#$ )LL#("%*"&0E  

 

 

@)+#$' BP. JM!$'00)"( -' !?W/WO -,(0 -'0 'M&$,)&0 !$"&3)N#'0 1`&"!*,0L)N#'0E   

2nL' 'M!3$)'(1' N#' -31$)&' -,(0 *, Q)+#$' B[E FG'M&$,1&)"( !$"&3)N#' ,>'1 Q$,1&)"(('L'(& , !'$L)0 

-G)0"*'$ *'0 Q$,1&)"(0 1`&"!*,0L)N#'0 '& -' $3,*)0'$ #( L,$N#,+' -' !?W/WO; ?W/WO 0#$ )LL#("%*"&0E  

%



 

PP 

/--S)SDS555 $<4C7%C7%BD%<9D;=D:<5WD<5A;%C7%,')'2%7<%C7%Ba5;<79D:<5A;%,')'2G()%

 

/Q)( -' 1"(Q)$L'$ N#' *G,1&)>)&3 ?CJ8F#1)Q3$,0' "%0'$>3' 3&,)& %)'( *)3' Z #(' &$,(0,1&)>,&)"( 

-' ?W/WO; ("#0 ,>"(0 'QQ'1&#3 -'0 &'0&0 ?CJ8 *#1)Q3$,0'0 -,(0 *'0 4V8I% &$,(0Q'1&3'0 !"#$ *'0 

!*,0L)-'0 1"-,(& !"#$ *'0 =/cbV^T '& =/jW; !#)0 'M!"03'0 Z -'0 -"0'0 1$")00,(&'0 -' ?&,&&)1 hX '& 

B^�2i "# 1"(&$_*' h<2?]i !'(-,(& BK; !#)0 ,# 429$?4 "# L)*)'# 4WFE F, L'0#$' -' *G,1&)>)&3 

*#1)Q3$,0'; #( &'0& -' !$"*)Q3$,&)"( 1'**#*,)$' '& -'0 'M&$,1&)"(0 !$"&3)N#'0 "(& ,*"$0 3&3 $3,*)030 '( 

&$)!*)1,&E 

A"#0 ,>"(0 3>,*#3 #(' !"&'(&)'**' 1`&"&"M)1)&3 -' ?&,&&)1 !,$ -'0 &'0&0 -' !$"*)Q3$,&)"( 1'**#*,)$' 

'QQ'1&#30 '( !,$,**R*' -'0 &'0&0 *#1)Q3$,0' '& 'M&$,1&)"(0 !$"&3)N#'0E /)(0); *, 1`&"&"M)1)&3 -' ?&,&&)1 

3&,)& 3>,*#3' '(&$' ^ '& B^g Z X�2 '& '(&$' ^ '& I^g Z B^�2 u 1' N#' ("#0 ,>"(0 1"(0)-3$3 1"LL' 

,11'!&,%*'E F, 1"(1'(&$,&)"( -' I^�2 3&,)& e#+3' 1`&"&"M)N#' ,>'1 #(' -)L)(#&)"( -' !*#0 -' X^g 

-' *, !"!#*,&)"( 1'**#*,)$'E 

FG,1&)>)&3 ?CJ8*#1)Q3$,0' 3&,)& -)L)(#3' 0)+()Q)1,&)>'L'(& '( !$30'(1' -' ?&,&&)1; -' Q,k"( -"0'8

-3!'(-,(&' '& -G,#&,(& !*#0 )L!"$&,(&' -,(0 *'0 4V8I% 'M!$)L,(& *' =/cbV^T N#' -,(0 *'0 1'**#*'0 

'M!$)L,(& *' =/jW h$�IE^b >'$0#0 $�BEbP Z X�2 '& $�bEX >'$0#0 $�VEIb Z B^�2i h1QE @)+#$' I^iE 

FG,#+L'(&,&)"( !$"&3)N#' -' !?W/WO *)3' ,# 429$?4 3&,)& 3+,*'L'(& -)L)(#3' '( !$30'(1' -' 

?&,&&)1; '& -' Q,k"( -"0'8-3!'(-,(&'; *"$0N#G,(,*`03' '( )LL#("%*"& h1QE @)+#$' IBiE 

<)QQ3$'(&'0 ,!!$"1K'0 "(& 3&3 -3>'*"!!3'0 !"#$ )(K)%'$ 03*'1&)>'L'(& ?W/WO; -"(& 

*G)(-'(&)Q)1,&)"( '& *, 0`(&KR0' -' !'&)&'0 L"*31#*'0 ("(8!'!&)-)N#'0 )(K)%,(& ?W/WO >), #(' *),)0"( 

-)$'1&' Z 0"( -"L,)(' ?:I h?$1 K"L"*"+` IiE ?&,&&)1 , ,)(0) L"(&$3 #(' )(K)%)&)"( 03*'1&)>' -' *, 

Q"(1&)"( -# -"L,)(' ?:I -' ?W/WO; N#'*N#' 0")& *G3&,& -' !K"0!K"$`*,&)"(; !'$L'&&,(& ,)(0) 

-G)(K)%'$ *G,1&)>,&)"(; *, -)L3$)0,&)"( '& *, &$,(0*"1,&)"( (#1*3,)$' -' ?W/WO 
BYb;

 
BYY

E /)(0); 

*G,#+L'(&,&)"( -' *G,1&)>)&3 ?CJ8F#1)Q3$,0' '& -' !?W/WO8UY^X *)3' Z *G'M!"0)&)"( -'0 1'**#*'0 

3!)&K3*),*'0 &#L"$,*'0 ,# 429$?4 3&,)& Q"$&'L'(& )(K)%3' !,$ ?&,&&)1; -' Q,k"( -"0'8-3!'(-,(&' '& 

l !$)>)*3+)3' m ,>'1 *G'M!$'00)"( -' =/cbV^TE <"(1 *G,1&)>,&)"( -' ?W/WO -,(0 *'0 1'**#*'0 3!)&K3*),*'0 

&#L"$,*'0 'M!"03'0 ,# 429$?4 '0& %)'( $'0!"(0,%*' -G#(' K`!'$,1&)>)&3 ?CJ8*#1)Q3$,0' '& -"(1 -G#(' 

&$,(0,1&)>,&)"( -' ?W/WOE 

<'0 3&#-'0 "(& L"(&$3 N#G,!$R0 0, &$,(0*"1,&)"( (#1*3,)$'; !?W/WO 0' *)' -)$'1&'L'(& ,# -"L,)(' A8

&'$L)(,* -# =/ ,1&)>3 N#) >, ,+)$ 1"LL' #( 1",1&)>,&'#$ &$,(01$)!&)"(('* !"#$ ?W/WO 
BY[

 '( *)%3$,(& 

?W/WO -' 0"( 1"L!*'M' )(K)%)&'#$ ?W/WO89C/?O h9$"&')( C(K)%)&"$ "Q /1&)>,&'- ?W/WOi >), #(' 

1"L!3&)&)"( !K`0)N#' !$"&3)('8!$"&3)(' !"#$ !$"L"#>")$ *, &$,(0,1&)>,&)"( -' ?W/WO 
BYP

E /)(0); ("&$' 



 

B^^ 

K`!"&KR0' '0& 1'**' -G#( $_*' -'0  >,$),(&0 1"(0&)&#&)>'L'(& ,1&)Q0 -# =/ -,(0 *G,#+L'(&,&)"( -' *, 

&$,(0,1&)>,&)"( -' ?W/WO h)(-#)&' !,$ *G'M!"0)&)"( ,# 429$?4i >), #(' !*#0 +$,(-' 0&,%)*)&3 !K`0)1"8

1K)L)N#' -' *G)(&'$,1&)"( !$"&3)('8!$"&3)(' "# >), *' $'1$#&'L'(& -' -)QQ3$'(&0 1"8,1&)>,&'#$0 

&$,(01$)!&)"(('*0E  

/Q)( -G,QQ)$L'$ #(' )(&'$,1&)"( !$"&3)N#' '(&$' *'0 =/ '& ?W/WO; ("#0 ,>"(0 'QQ'1&#3 #(' 

'M!3$)'(1' -' 1"8)LL#("!$31)!)&,&)"( -,(0 *'0 'M&$,)&0 (#1*3,)$'0 -' FA4,9 'M!$)L,(& *'0 =/cbV^T; 

=/\Y "# =/jW '& 'M!"03'0 ,# 429$?4E A"#0 ,>"(0 ,)(0) !# 1"(Q)$L'$ N#G)* 'M)0&,)& %)'( #(' 

)(&'$,1&)"( !$"&3)N#' '(&$' *' =/jW; =/cbV^j "# =/\Y '& ?W/WO &"&,* '( !$30'(1' -' 429$?4 h1QE 

@)+#$' IIi; L,)0 (G,>"(0 !# >)0#,*)0'$ 1*,)$'L'(& *'0 1"L!*'M'0 =/8!?W/WO '( $,)0"( -G#( 0L)$ *"$0 

-# L,$N#,+' !,$ !?W/WO h-"((3'0 ("( !$30'(&3'0iE 

?) ("0 $30#*&,&0 -' &$,(0,1&)>,&)"( 0"(& 1*,)$0 ,>'1 *G'M!$'00)"( -# =/cbV^T '& ,>'1 -G,#&$'0 

&`!'0 -' >,$),(&0 $30#*&,(& -' L#&,&)"(0 ("(80'(0 -,(0 *'0 FA4,9 '& 4V8I%; '& LnL' -,(0 *'0 II=\B 

h1QE @)+#$' IOi; )*0 *G3&,)'(& L")(0 ,>'1 *' =/\YE J( 'QQ'&; ("#0 (G,>"(0 !,0 1"(Q)$L3 -G,#+L'(&,&)"( 

0)+()Q)1,&)>' -' *, &$,(0,1&)>,&)"( -' ?W/WO ,>'1 *G'M!$'00)"( -# =/\Y ,# 1"#$0 -'0 -)QQ3$'(&0 

$3!*)1,&0 -G'M!3$)'(1'0E A"0 K`!"&KR0'0 1"(1'$(,(& *G'QQ'& -)QQ3$'(&)'* 0#$ *, &$,(0,1&)>,&)"( -' ?W/WO 

0'*"( *' &`!' -' >,$),(& &$"(N#3 1"(0&)&#&)>'L'(& ,1&)Q 0"(& . 

8  F'0 L31,()0L'0 0"#08&'(-,(& *, &$,(0,1&)>,&)"( -' ?W/WO !"#$$,)'(& n&$' -)QQ3$'(&0 

'(&$' *' =/cbV^T h$30#*&,(& -' L#&,&)"(0 ("(80'(0i '& *'0 >,$),(&0 -G3!)00,+' &'*0 N#' *' 

=/\YE J( 'QQ'&; *' =/\Y (' !"00R-' !,0 -' -"L,)(' := 1"(&$,)$'L'(& ,# =/cbV^T '& (' 

!'#& !$"%,%*'L'(& !,0 )(&'$,+)$ ,>'1 *' 1"L!*'M' ?W/WO89C/?O ,>'1 *, LnL' ,QQ)()&3 '& 

*, LnL' l Q,1)*)&3 m N#' *' =/cbV^TE  

8 9,$ ,)**'#$0; ("#0 !"#>"(0 3+,*'L'(& 3L'&&$' *GK`!"&KR0' -G#(' )(&'$,1&)"( -)QQ3$'(&' 

'(&$' *' =/\Y '& *' =/cbV^T ,# ()>',# -' *'#$0 )(&'$,1&)"(0 ,>'1 *'0 1",1&)>,&'#$0 

&$,(01$)!&)"(('*0 h-# Q,)& -' *, !*,0&)1)&3 -# -"L,)(' AW<; 1,$,1&3$)03 1"LL' #(' C<9 s

)(&$)(0)1,**` -)0"$-'$'- !$"&')(i '& -"(1 -' *, &$,(0,1&)>,&)"( -' ?W/WOE A"#0 (G,>"(0 !,0 

)-'(&)Q)3 -' -"((3'0 0!31)Q)N#'0 $,!!"$&3'0 0#$ *'0 -)>'$0'0 1"(Q"$L,&)"(0 !"00)%*'0 N#' 

!'#>'(& ,-"!&'$ 1'0 >,$),(&0 1"(0&)&#&)>'L'(& ,1&)Q0 '& 0#$ *'#$ )(&'$,1&)"( ,>'1 *'0 

-)QQ3$'(&0 !,$&'(,)$'0 -'0 1"L!*'M'0 &$,(01$)!&)"(('*0E  

8 FG)L!"$&,(1' -# L"-R*' 1'**#*,)$' 1K")0)E C* Q,#& '( 'QQ'& 0"#*)+('$ N#' -,(0 *'0 II=\B; 

("#0 ,>"(0 !# L'&&$' '( 3>)-'(1' #(' ,#+L'(&,&)"( 0)+()Q)1,&)>' -' *, &$,(0,1&)>,&)"( 

-' ?W/WO '( !$30'(1' -' =/\Y h1QE @)+#$' IOiE 

 



 

B^B 

 

@)+#$' I^. JQQ'& -' *G)(K)%)&)"( -' *G,1&)>)&3 -' ?W/WO 0#$ *G,1&)>)&3 ?CJ8*#1)Q3$,0' -,(0 *'0 4V8I% 

'M!$)L,(& *' =/cbV^TE  

F'0 4V8I% 3&,)'(& &$,(0Q'1&3'0 !,$ *'0 !*,0L)-'0 1"-,(& !"#$ *' =/cbV^T "# =/jW "# ?CJ8F#1)Q3$,0' '& ='()**,; 

'& 'M!"03'0 Z ?&,&&)1 h)(K)%)&'#$ -' *G,1&)>,&)"( -' ?W/WOi ,#M 1"(1'(&$,&)"(0 -' X �2 '& B^ �2 !'(-,(& BK 

!#)0 ,# 429$?4 !'(-,(& BIKE  

 

 

@)+#$' IBF JQQ'& -' *G)(K)%)&)"( -' *G,1&)>)&3 -' ?W/WO 0#$ *G'M!$'00)"( -' !?W/WO8UY^X '& ?W/WO -,(0 

*'0 4V8I% 'M!$)L,(& *' =/cbV^TE  

F'0 4V8I% 3&,)'(& &$,(0Q'1&3'0 !,$ *'0 !*,0L)-'0 1"-,(& !"#$ *' =/cbV^T "# =/jW '& 'M!"03'0 Z ?&,&&)1 

h)(K)%)&'#$ -' *G,1&)>,&)"( -' ?W/WOi ,#M 1"(1'(&$,&)"(0 -' X �2; B^ �2 '& I^ �2 !'(-,(& BK !#)0 ,# 429$?4 

!'(-,(& BIKE 

CPC$oC

BPC$oB

[PC$oB

\PC$oB

jPC$oB

FPC$o_

FPB$o_

FP[$o_

FP\$o_

FPj$o_

BPC$o_

*;&- G)r; FC)r;

+%m')OEAE5@)N'=

+%m')OEAE5@)N;>2&N

+%l\[Cg)OEAE5@)N'=

+%l\[Cg)OEAE5@)N;>2&N

&"$<=@H)a%= b

a&7877EHb

2sBPC\Y1sCPC_

2s\PGY1sCPC_

2sFP\^Y1sCPCC[

2s[PB\Y1sCPCCC^



 

B^I 

 

 

 

 

@)+#$' II. C(&'$,1&)"( '(&$' *'0 =/cbV^T; =/\Y; =/jY '& ?W/WO &"&,* -,(0 -'0 'M&$,)&0 !$"&3)N#'0 

(#1*3,)$'0 -' FA4,9E  

F'0 FA4,9 3&,)'(& &$,(0Q'1&3'0 !,$ *'0 !*,0L)-'0 1"-,(& !"#$ *' =/cbV^T8JD@9; =/\Y8JD@9 "# =/jW8JD@9 

!#)0 'M!"03'0 ,# 429$?4 !'(-,(& bK ,>,(& 'M&$,1&)"( !$"&3)N#' (#1*3,)$' '& L,$N#,+' !,$ *'0 ,(&)1"$!0 ,(&)8

JD@9 "# ,(&)8?W/WOE 

 



 

B^O 

 

@)+#$' IO. JQQ'& -' *G'M!"0)&)"( ,# 429$?4 !'(-,(& V[K 0#$ *G,1&)>)&3 ?CJ8*#1)Q3$,0' -,(0 *'0 II=\B 

&$,(0Q'1&3'0 !"#$ *'0 !*,0L)-'0 1"-,(& !"#$ *' =/cbV^T "# =/\Y "# =/=YB^T "# *' !*,0L)-' >)-'E  

 )

C

GC

FCC

FGC

BCC

BGC

_CC

_GC

[CC

1A84OEI5)KEI5 %+l\[Cg %+#] %+%]FCg BB%#F)6?6<
72864`5H7354

%>;"oGp&#U

N;>2&N

&"$<=@H)a%= b

2sBPCGY)1sCYCB

2sBPCBY)1sCYCB

2s_P_Y)1sCYCCB

2sFP_Y)1sCYC\
2sFP]Y)1sCYCG



 

B^V 

#""P+PLP $7@I5)I54)8@7254)5``5H75@24)I5)A8)H84H8I5)I5)A8)K?E5)I5)AJE6752A5@cE65<\)1?@K867)

5d1AEZ@52)AJ8@MO56787E?6)I5)1&'+'_)56)123456H5)I5)N;>2&N)57)AJ8@MO56787E?6)I5)A8)

728648H7EK87E?6)I5)&'+'_)56)123456H5)I5)N;>2&N)57)I5)%+)72?6Z@34)H?647E7@7EK5O567)

8H7E`4)

%

A"&$' K`!"&KR0' '0& 1'**' -G#(' 1""!3$,&)"( 3!)&K3*)"80&$"L,*' )L!*)N#,(& *'0 1'**#*'0 

3!)&K3*),*'0 'M!$)L,(& *'0 =/ &$"(N#30 '& !,$&)1)!,(& Z *, !$"+$'00)"( &#L"$,*' !$"0&,&)N#'E A"#0 

,>"(0 L)0 '( 3>)-'(1' N#' !,$L) *'0 Q,1&'#$0 031$3&30 !,$ *'0 9$?4; *GCF8b '0& $'0!"(0,%*' -G#(' 

,#+L'(&,&)"( -' !?W/WO '& !,$&)1)!' Z #(' ,#+L'(&,&)"( -' *, &$,(0,1&)>,&)"( -' ?W/WO -,(0 *'0 

1'**#*'0 'M!$)L,(& *'0 >,$),(&0 &$"(N#30 -# =/ '& 'M!"03'0 ,# 429$?4E A"#0 ,>"(0 -"(1 >"#*# 0,>")$ 

0) '( !$30'(1' -# =/cbV^T; #( 'QQ'1&'#$ -' *, 1,01,-' -' *, >")' -' *GCF8b; 0)&#3 '( ,L"(& -' ?W/WO; 

!"#>,)& 'M!*)N#'$ *G,#+L'(&,&)"( -' *, &$,(0,1&)>,&)"( -' ?W/WOE  A"#0 ,>"(0 -"(1 3&#-)3 

*G'M!$'00)"( -'0 $31'!&'#$0 -' *GCF8b '& -'0 !$"&3)('0 d/SE 

 

+!BO^ '& +![^ 

 

FGCF8b 0' *)' Z +![^8L'L%$,(,)$' hCF8b=Li !#)0 0' -)L3$)0' ,>'1 +!BO^ !"#$ Q"$L'$ *' 1"L!*'M' 

Q"(1&)"(('* CF8b6+![^6+!BO^E D![^ !'#& 0' !$30'(&'$ 0"#0 *, Q"$L' -G#(' !"$&)"( 0"*#%*'; N#) '0& *' 

0CF8b= 8!"$&)"( 0"*#%*' N#) , !'$-# *, !,$&)' )(&$,1`&"!*,0L)N#' -' +![^L8 $30#*&,(& 0")& -# 1*)>,+' 

'(f`L,&)N#' -' +![^L !,$ /</2BY h, -)0)(&'+$)( ,(- L'&,**"!$"&')(,0' BYi 0")& -G3!)00,+' 

,*&'$(,&)QE /)(0); *GCF8b !'#& ,#00) 0' *)'$ Z 0CF8b= !#)0 0' *)'$ Z +!BO^ !"#$ Q"$L'$ #( ,#&$' 1"L!*'M' CF8

b60+![^6+!BO^ '& !'$L'&&$' *, &$,(0-#1&)"( -# 0)+(,*E F, !"$&)"( 0"*#%*' -' +!BO^; 0+!BO^; , #( $_*' 

-' $3+#*,&'#$ (3+,&)Q -' *, &$,(0L)00)"( -# 0)+(,* !,$ 1' 1"L!*'M' CF8b60CF8b=6+!BO^ '( 0' *),(& Z CF8

b60CF8b= '& 'L!n1K'$ 0, *),)0"( Z L+!BO^E ?+!BO^ '0& -"(1 #( $3+#*,&'#$ !K`0)"*"+)N#' -' *, >")' -' 

*GCF8b 
B[^

E 

A"#0 ,>"(0 -"(1 3&#-)3 *G'M!$'00)"( -' +!BO^ h1QE @)+#$' IV '& @)+#$' IXi '& +![^ !,$ )LL#("%*"&0E 

<,(0 *'0 FA4,9 'M!$)L,(& *' =/cbV^T "# =/\Y "# =/jW h,1&)>3 !,$ *, <:Wi "# *' !*,0L)-' >)-' h!8J8

4Oi '& 'M!"03'0 V[K ,# 429$?4 "# L)*)'# 1"(&$_*'; +!BO^ 3&,)& )-'(&)Q)3 -,(0 *'0 'M&$,)&0 !$"&3)N#'0 

&"&,#M h1QE @)+#$' IVi '& L'L%$,(,)$'0 h1QE @)+#$' IXi; L,*+$3 -' ("L%$'#M L,$N#,+'0 ,0!31)Q)N#'0; 

'& 0,(0 N#G)* 0")& !"00)%*' -' L'&&$' '( 3>)-'(1' #( -)QQ3$'(&)'* '(&$' *'0 1"(-)&)"(0 429$?461"(&$_*' 

'&6"# >,$),(&0 &$"(N#306=/jWE F'0 )LL#("%*"&0 Z *, $'1K'$1K' -' *G'M!$'00)"( -' +![^ (G3&,)'(& !,0 

)(&'$!$3&,%*'0 '( $,)0"( -' ("L%$'#M L,$N#,+'0 ("(80!31)Q)N#'0 '& -G#( %$#)& -' Q"(- )L!"$&,(& 

h-"((3'0 ("( !$30'(&3'0iE A3,(L")(0; ,!$R0 ,(,*`0' !,$ =W8N94= -' JOWXY -,(0 -'0 31K,(&)**"(0 

-' FA4,9 'M!$)L,(& *' =/cbV^T '& 'M!"03'0 ,# 429$?4 h1QE @)+#$' Ibi; ("#0 ,>"(0 !# -3L"(&$'$ 



 

B^X 

#(' ,#+L'(&,&)"( -' JOWXY '( !$30'(1' -' 429$?4 '& #()N#'L'(& -,(0 *'0 FA4,9 'M!$)L,(& *' 

=/cbV^T h$�OEV; !�XEVEB^
8b

 1"L!,$3 ,# =/cbV^T ,>'1 L)*)'# 1"(&$_*' '& $�IEP; !�OEXEB^
8X

 1"L!,$3 

,# =/ '(-"+R(' ,>'1 429$?4iE 4'&&' $3+#*,&)"( !"0)&)>' -' *G'M!$'00)"( -' JOWXY *)3' ,# 429$?4 '& 

Z *G'M!$'00)"( -' =/cbV^T '0& '( Q,>'#$ -' ("&$' K`!"&KR0' -' 1""!3$,&)"( 3!)&K3*)"80&$"L,*' 

!$)>)*3+)3' '(&$' *'0 9$?4 '& *'0 >,$),(&0 &$"(N#30; )L!*)N#,(& *, >")' -' *GCF8bE  

FG3&#-' !$"&3)N#' -' 1'0 'QQ'1&'#$0 -# 1"L!*'M'8$31'!&'#$ -' *GCF8b '0& Z $3,*)0'$ -,(0 #( ,#&$' 

L"-R*' 1'**#*,)$' ,>'1 &$,(0Q'1&)"( 0&,%*' -'0 >,$),(&0 &$"(N#30; ,Q)( -G,>")$ #( ()>',# -G'M!$'00)"( 

-'0 >,$),(&0 &$"(N#30 N#) !'$L'&&' *, L)0' '( 3>)-'(1' -' >,$),&)"( -G'M!$'00)"( 0'*"( *'0 1"(-)&)"(0 

&'0&3'0E  

 

 

 

 

@)+#$' IV. JM!$'00)"( -' +!BO^ -,(0 -'0 'M&$,)&0 !$"&3)N#'0 &"&,#ME  

F'0 FA4,9 3&,)'(& &$,(0Q'1&3'0 !,$ *'0 !*,0L)-'0 1"-,(& !"#$ *' =/cbV^T "# =/\Y "# =/jW "# 

!*,0L)-' >)-' h!8J84Oi '& 'M!"03'0 ,# 429$?4 "# L)*)'# 1"(&$_*' !'(-,(& V[K ,>'1 'M&$,1&)"( 

!$"&3)N#' '& )LL#("%*"&0 ,>'1 L,$N#,+' -' +!BO^E     

 

 

 

 



 

B^b 

 

 

@)+#$' IX. JM!$'00)"( -' +!BO^ -,(0 -'0 'M&$,)&0 !$"&3)N#'0 L'L%$,(,)$'0E  

F'0 FA4,9 3&,)'(& &$,(0Q'1&3'0 !,$ *'0 !*,0L)-'0 1"-,(& !"#$ *' =/cbV^T "# =/\Y "# =/jW "# 

!*,0L)-' >)-' h!8J84Oi '& 'M!"03'0 ,# 429$?4 "# L)*)'# 1"(&$_*' !'(-,(& V[K ,>'1 'M&$,1&)"( '& 

Q$,1&)"(('L'(& !$"&3)N#' '& )LL#("%*"&0 ,>'1 L,$N#,+' -' +!BO^E     

 

 

 

 

 

@)+#$' Ib. JM!$'00)"( &$,(01$)!&)"(('**' -' JOWXY !,$ =W8N94= -,(0 *'0 FA4,9 'M!$)L,(& *' =/cbV^T 

'& 'M!"03'0 ,# 429$?4E  

]( "%0'$>' #(' ,#+L'(&,&)"( -' JOWXY *)3' Z *G'M!"0)&)"( ,# 429$?4 '& Z *G'M!$'00)"( -# =/cbV^TE 

CPC

CPG

FPC

FPG

BPC

BPG

_PC

_PG

[PC

[PG

%+)56I?M:65 %+l\[Cg

=92CoXg?\@

 429$?4%
5A
87
EK
5)
Z
@
86
7E
`E
H8
7E
?
6
)X
?
+
2L 2s_P[Y1sGP[PFC<\

2sBP^Y1s_PGPFC<G

2sFPBY1sCPCCG)t



 

B^Y 

d/S 

 

F, -)L3$)0,&)"( -# 1"L!*'M'8$31'!&'#$ -' *GCF8b !'$L'& *' $'1$#&'L'(& -'0 !$"&3)('0 d/S0; $30#*&,(& 

'( #(' ,1&)>,&)"( L#&#'**'E F'0 d/S0 ,1&)>3'0 !K"0!K"$`*'(& *'0 $30)-#0 &`$"0)('0 -# -"L,)(' 

1`&"!*,0L)N#' -' +!BO^ '& +!BO^ N#) ,1&)>' '( $'&"#$ *'0 d/S0 !'$L'& ,)(0) *G,1&)>,&)"( -' *, 

&$,(0-#1&)"( -# 0)+(,* -' *GCF8b !,$ -'#M >")'0 . *, >")' -'0 2/9S '& *, >")' d/S6?W/WE F'0 !$"&3)('0 

d/S0 hd/SB "# d/SI *' !*#0 0"#>'(&i ,1&)>3'0 !,$ +!BO^ >"(& ,1&)>'$ ?W/WO >), #(' !K"0!K"$`*,&)"( 

,1&)>,&$)1'; ("&,LL'(& '( W`$Y^X; !#)0 !'$L'&&$' *, Q"$L,&)"( -' -)LR$'0 ?W/W0 N#) >"(& 

&$,(0*"N#'$ -,(0 *' ("`,# '& ,1&)>'$ *, &$,(01$)!&)"( -' +R('0 1)%*'0E  

A"#0 ,>"(0 -"(1 3&#-)3 *G'M!$'00)"( -'0 d/S0 -,(0 ("&$' L"-R*' 1'**#*,)$' -' FA4,9; ,>'1 -'0 

-)QQ)1#*&30 -' L)0' '( 3>)-'(1' -' d/SB; d/SO '( )LL#("%*"&0; (' !'$L'&&,(& !,0 #(' )(&'$!$3&,&)"( 

-'0 $30#*&,&0 h-"((3'0 ("( !$30'(&3'0iE FG'M!$'00)"( -' d/SI '& !d/SI , !# n&$' ,(,*`03' '( 

)LL#("%*"&0 -,(0 -'0 'M&$,)&0 !$"&3)N#'0 L'L%$,(,)$'0; ,>'1 #(' 'M!$'00)"( 0&,%*' -' d/SI '& #(' 

'M!$'00)"( &$R0 Q,)%*' -' !d/SI; 0,(0 !"00)%)*)&3 -G)(&'$!$3&,&)"( -' >,$),&)"( -' 0)+(,* 3&,(& -"((3 *' 

L,$N#,+' !'# 1"(1*#,(& '& *G)L!"$&,(1' -# %$#)& -' Q"(- h1QE @)+#$' IYiE  

FG3&#-' !$"&3)N#' -'0 d/S? '0& Z $3,*)0'$ -,(0 #( ,#&$' L"-R*' 1'**#*,)$'; ,>'1 &$,(0Q'1&)"( 0&,%*' 

-'0 >,$),(&0 &$"(N#30; ,Q)( -' !"#>")$ ,(,*`0'$ *'#$ 'M!$'00)"( '& >,$),&)"( -G'M!$'00)"(E 

 

 

@)+#$' IY. JM!$'00)"( -' d/SI -,(0 -'0 'M&$,)&0 !$"&3)N#'0 L'L%$,(,)$'0E  

F'0 FA4,9 3&,)'(& &$,(0Q'1&3'0 !,$ *'0 !*,0L)-'0 1"-,(& !"#$ *' =/cbV^T "# =/\Y "# !*,0L)-' >)-' 

h!8J84Oi '& 'M!"03'0 ,# 429$?4 "# L)*)'# 1"(&$_*' !'(-,(& V[K ,>'1 'M&$,1&)"( '& Q$,1&)"(('L'(& 

!$"&3)N#' '& )LL#("%*"&0 ,>'1 L,$N#,+' -' !d/SI "# d/SIE     

  



 

B^[ 

W`$"0)(' a)(,0' @'$ 

 

@'$ '0& #(' &`$"0)(' a)(,0' -' PV a<,; ("(8$31'!&'#$; N#) 1"(&)'(& #( -"L,)(' 1'(&$,* ?:I '& #(' 

'M&$3L)&3 48&'$L)(,*' &`$"0)(' a)(,0'; )L!*)N#3' -,(0 *, 0#$>)' 1'**#*,)$' -'0 1'**#*'0 &#L"$,*'0 

!$"0&,&)N#'0 >), 0"( )(&'$,1&)"( ,>'1 !?W/WO8UY^X; +!BO^E @'$ L3-)' *, &$,(0-#1&)"( -# 0)+(,* -GCF8b 

>), ?W/WO 
B[B

E <' !*#0; @'$ , 3&3 -31$)&' 1"LL' )(&'$>'(,(& -,(0 *G,1&)>,&)"( -# =/ *)3' ,# 0)+(,* -' 

*GCF8b !,$ !K"0!K"$`*,&)"( -# =/ '( &`$"0)(' IIO '& *),)0"( >), 0"( -"L,)(' ?:I; !'$L'&&,(& #(' 1"8

*"1,*)0,&)"( (#1*3,)$' -' !?W/WO8UY^X; =/ '& @'$ 
B[I

E  

A"#0 ,>"(0 3&#-)3 *G'M!$'00)"( -' @'$ !,$ )LL#("%*"&0 Z !,$&)$ -G'M&$,)&0 !$"&3)N#'0 &"&,#M -' 

FA4,9 -,(0 ("&$' L"-R*' 1'**#*,)$'E FG'M!$'00)"( -' @'$ 3&,)& %)'( )-'(&)Q)3' -,(0 &"#&'0 *'0 

1"(-)&)"(0; 0,(0 >,$),&)"( 0'*"( *, <:W "# *G'M!"0)&)"( ,# 429$?4 "# *G'M!$'00)"( -' =/cbV^T h1QE 

@)+#$' I[iE C* Q,#-$,)& 3&#-)'$ *G,1&)>)&3 ?CJ8F#1)Q3$,0' '( )(K)%,(& *G,1&)>)&3 a)(,0' -' @'$ ,Q)( -G3&#-)'$ 

0"( $_*' -,(0 ("&$' L"-R*'E 

 

 

@)+#$' I[. JM!$'00)"( -' @'$ &`$"0)(' a)(,0' -,(0 -'0 'M&$,)&0 !$"&3)N#'0 &"&,#ME  

F'0 FA4,9 3&,)'(& &$,(0Q'1&3'0 !,$ *'0 !*,0L)-'0 1"-,(& !"#$ *' =/cbV^T "# =/jW  '& 'M!"03'0 ,# 

429$?4 o68 <:W "# L)*)'# 1"(&$_*' o68 <:W !'(-,(& V[K ,>'1 'M&$,1&)"( '& )LL#("%*"&0 ,>'1 

L,$N#,+' -' @'$ "# !?W/WOE     

  



 

B^P 

5)'( N#' ?W/WO '& ?W/WX 1"(&$)%#'(& &"#0 *'0 -'#M Z *, !$"*)Q3$,&)"( -'0 1'**#*'0 &#L"$,*'0 '& 

Z *, 0#$>)' 1'**#*,)$'; #( -'0 ,$+#L'(&0 !"#$ 1"(0)-3$'$ ?W/WO 1"LL' 1)%*' !$"L'&&'#0' !"#$ *'0 

&K3$,!'#&)N#'0 ,(&)81,(13$'#0'0 '0& 0"( $_*' 1$#1),* -,(0 *'0 1'**#*'0 0&$"L,*'0; -,(0 *'0 1'**#*'0 

)LL#()&,)$'0 $'1$#&3'0 ,# 0')( -# 0&$"L, &#L"$,* !"#$ !$"L"#>")$ *, !$"+$'00)"( &#L"$,*' 
B[O;

 
B[V

 E 

<' Q,k"( )(&3$'00,(&'; *G,1&)>,&)"( -' ?W/WO Q"(1&)"((' ,#00) 1"LL' #( !"&'(&)'* l )LL#(' 

1K'1a!")(& m !"#$ -'0 $3!"(0'0 )LL#()&,)$'0 -,(0 -' L#*&)!*'0 1,(1'$0 
B[X; B[b

E 

2,*+$3 *G)L!"$&,(1' 3&,%*)' -' ?W/WO -,(0 *'0 1'**#*'0 &#L"$,*'0 '& *'0 1'**#*'0 0&$"L,*'0; )* !'$0)0&' 

'(1"$' -' ("L%$'#0'0 )(1"L!$3K'(0)"(0 -,(0 *'0 L31,()0L'0 $'*),(& *'0 $3+#*,&'#$0 -G,L"(& '& *, 

0)+(,*)0,&)"( )(&$,1'**#*,)$' L3-)3' !,$ d/S8?W/WO 
B[Y

E J( !*#0 -' 0'0 $_*'0 %)'( 1"((#0 -,(0 *, 

!$"L"&)"( -' *, !$"*)Q3$,&)"( &#L"$,*'; -' *, 0#$>)'; -' *G)(>,0)"( &#L"$,*'; -' *G,(+)"+'(R0' '& -' 

*G)LL#("0#!!$'00)"(; *, >")' d/S8?W/WO , $31'LL'(& -3L"(&$3 ,>")$ #( $_*' 1'(&$,* -,(0 . 

8 *' 1,(1'$ L3-)3 !,$ *G)(Q*,LL,&)"(; *G"%30)&3 '&6"# *' L3&,%"*)0L' 
B[X;

 
B[V

;  

8 *'0 1'**#*'0 0"#1K'0 1,(13$'#0'0 '& *, Q"$L,&)"( -'0 ()1K'0 !$38L3&,0&,&)N#'0; 

8 *, $3+#*,&)"( -' *G'M!$'00)"( -'0 +R('0 >), *'0 L31,()0L'0 3!)+3(3&)N#'0 1"LL' *, 

L3&K`*,&)"( -' *G/<A '& *, L"-#*,&)"( -' *, 1K$"L,&)('; 

8 *, $3+#*,&)"( -'0 Q"(1&)"(0 L)&"1K"(-$),*'0E 

J( -3!)& -'0 ,$+#L'(&0 !$31*)()N#'0 !"#$ )(K)%'$ ?W/WO; *'0 &K3$,!'#&)N#'0 (G"(& !,0 !"$&3 -' 

$30#*&,&0 1*)()N#'0 !$"%,(&0 Z 1' e"#$; '( $,)0"( ("&,LL'(& -' *, -)QQ)1#*&3 Z )(K)%'$ ?W/WOE J( 'QQ'&; 

?W/WO (G, !,0 -G,1&)>)&3 '(f`L,&)N#' !$"!$' '& !"00R-' #( $30',# 1"L!*'M' -G,1&)>,&'#$0 ,)(0) N#' 

-' Q"(1&)"(0 %)"*"+)N#'0E /)(0); 1"L!$'(-$' *, %)"*"+)' 0"#08&'(-#' !,$ ?W/WO '0& 1,!)&,* !"#$ 

-3>'*"!!'$ -'0 ,!!$"1K'0 &K3$,!'#&)N#'0 'QQ)1,1'0E /#8-'*Z -' *, -'01$)!&)"( &$,-)&)"(('**' -'0 

1`&"a)('0 '& Q,1&'#$0 -' 1$")00,(1'; -'$()R$'L'(&; "(& 3&3 -31$)&0 1"LL' >")'0 -G,1&)>,&)"( -' d/S8

?W/W . 

8 F'0 WF=0 h&"**8*)a' $'1'!&"$0i 1"LL' WF=P '& WF=V 
B[[

 . )*0 ,1&)>'(& d/S8?W/W ,>'1 '( 

$'&"#$ ?W/WO N#) $3+#*' !"0)&)>'L'(& *G'M!$'00)"( -' 1'$&,)('0 WF=0 -,(0 *'0 1'**#*'0 

&#L"$,*'0; Q,>"$)0,(& ,)(0) *, !$"+$'00)"( 
B[P;

 
BP^

 ; 

8 F'0 L)=A/0 
BPB; BPI

  . -,(0 *, $3+#*,&)"( -' *, >")' d/S8?W/W; 

8 F'0 =49D h$31'!&'#$0 1"#!*30 Z *, !$"&3)(' Di )(&'$>)'(('(& -,(0 *, $3+#*,&)"( -' 1'&&' 

>")'; >), *'0 a)(,0'0 d/S '& ?$1 
BPO;

 
Bbb

E  

  



 

BB^ 

FGCF8b '0& *G,1&)>,&'#$ *' !*#0 1"((# '& *' L)'#M )-'(&)Q)3 -' ?W/WOE FGCF8b 'M'$1' 0'0 'QQ'&0 

%)"*"+)N#'0 >), *G,1&)>,&)"( -' 0"( 1"L!*'M' $31'!&'#$ N#) $30#*&' '( *G,1&)>,&)"( -'0 d/S0; 0)&#3'0 Z 

1_&3 -'0 0)&'0 $)1K'0 '( !$"*)(' -' *G'M&$3L)&3 1`&"!*,0L)N#' -' +!BO^E FG,1&)>,&)"( -'0 d/S0 ,%"#&)& 

'( $'&"#$ Z *, !K"0!K"$`*,&)"( -' +!BO^ !"#$ !'$L'&&$' *' $'1$#&'L'(& '& *G,1&)>,&)"( -' ?W/WOE 

!?W/WO ,1&)>3 >, ,*"$0 &$,(0*"N#'$ -,(0 *' ("`,# !"#$ ("&,LL'(& ,1&)>'$ *, !$"*)Q3$,&)"( 1'**#*,)$'; 

*, 0#$>)' 1'**#*,)$'; *, Q"$L,&)"( -' ()1K'0 &#L"$,*'0 !$38L3&,0&,&)N#'0; *G)(>,0)"( &#L"$,*'; 

("&,LL'(& >), *, $3+#*,&)"( -'0 +R('0 L\] '& /]/G^ 
B[Y

E 

A"#0 ,>"(0 &'(&3 -G3&#-)'$ *'0 !$"!$)3&30 Q"(1&)"(('**'0 &#L"$,*'0 ,1N#)0'0 !,$ 1'&&' 

1""!3$,&)"( 3!)&K3*)"80&$"L,*' !$)>)*3+)3' )L!*)N#,(& *'0 >,$),(&0 1"(0&)&#&)>'L'(& ,1&)Q0 -# =/ '& *'0 

9$?4; !,$ *G3&#-' -' *G'M!$'00)"( -' +R('0 1)%*'0 -G)(&3$n& -,(0 *, !$"+$'00)"( &#L"$,*' !$"0&,&)N#'; 

'& !,$ #(' ,(,*`0' -# &$,(01$)!&"L' -'0 FA4,9 'M!$)L,(& *' =/cbV^T '& 'M!"03'0 ,# 429$?4E 

  



 

BBB 

#""P,P ;E45)56)3KEI56H5)IJ@6)12?`EA)72864H2E17?OEZ@5)413HE`EZ@5)

 

A"#0 ,>"(0 -"(1 ,(,*`03 *'0 -"((3'0 -# &$,(01$)!&"L' -'0 FA4,9 'M!$)L,(& *' =/cbV^T "# 

*' !*,0L)-' 1"(&$_*' '& 'M!"03'0 ,# 429$?4 "# L)*)'# 1"(&$_*' !'(-,(& V[K; !,$ L=A/ ,$$,` '& 

*"+)1)'* C9/E 

/!$R0 ,>")$ -3&'$L)(3 *'0 V +$"#!'0 -G)(&3$n&; 1"LL' -3&,)**3 ,#!,$,>,(&; ("#0 ,>"(0 $3,*)03 I &`!'0 

-G,(,*`0' -'0 $30',#M -' 0)+(,*)0,&)"( -,(0 C9/ . 

8 7(' !$'L)R$' ,(,*`0'; '( !$'(,(& *'0 $3Q3$'(1'0 ("LL3'0 b 9(,&#1#" *1%*"( c -,(0 C9/; 

'& ,>'1 #( BEI�@4�8BEIE 4'&&' ,(,*`0' '0& -3&,)**3' -,(0 *G,$&)1*' 1)8-'00#0 h,(,*`0' /i 

8 7(' 0'1"(-' ,(,*`0'; '( !$'(,(& *'0 $3Q3$'(1'0 ("LL3'0 b 1-- ?3)1% c -,(0 C9/; '& 

,>'1 #( I�@4�8I; ,Q)( -G3*,$+)$ *G,(,*`0' '& -' (' !,0 *, *)L)&'$ ,#M -'01$)!&)"(0 

$3Q3$'(13'0 -,(0 C9/ 1"LL' $'*)3'0 ,# 1,(1'$ -' *, !$"0&,&' h,(,*`0' 5iE 

F'0 1)%*'0 $'&'(#'0 !,$ 1'0 -'#M ,(,*`0'0 0"(& 1"L!*3L'(&,)$'0; '& *, !*#!,$& 3&,)& $'&$"#>3' -,(0 

1K,N#' ,(,*`0'E 9"#$ 1"L!*3&'$ *'0 $30#*&,&0 !$30'(&30 ,#!,$,>,(& -,(0 *G,$&)1*' '( 1"#$0 -' 

$3-,1&)"(; ("#0 !$30'(&"(0 1)8,!$R0 -G,#&$'0 Q"(1&)"(0 '& +R('0 1)%*'0 !"&'(&)'*0 -G)(&3$n& *)30 Z #( 

'QQ'& -# 429$?4 0'#*; -# =/cbV^T 0'#* "# -# 429$?46=/cbV^T 1"(e")(&0; ,>'1 *'0 $30#*&,&0 

1"(Q)$L30 !,$ =W8N94= !"#$ *, !*#!,$& -G'(&$' '#ME 

 

/--SNSDS5 $[[7<%5=ABT%C4%!0?9,!%=49%B7=%#.!D?%7I6958D;<%A4%;A;%B7%()^_*L`%

 

A"#0 ,>"(0 )-'(&)Q)3 1'$&,)(0 +R('0 1"LL' !"&'(&)'**'L'(& -G)(&3$n& !,$L) 1'#M )-'(&)Q)30 -,(0 *' 

B
'$

 $30',# *"$0 -'0 ,(,*`0'0 Q,)&'0 0")& -,(0 b 9(,&#1#" *1%*"( c h,(,*`0' /i; 0")& -,(0 b 1-- ?3)1% c 

h,(,*`0' 5iE /)(0); *'0 Q"(1&)"(0 1'**#*,)$'0 -3-)3'0 ,# l L3&,%"*)0L' -'0 *)!)-'0; &$,(0!"$& 

L"*31#*,)$'; '& %)"1K)L)' -'0 !'&)&'0 L"*31#*'0 m '& ,# l -3>'*"!!'L'(& 1'**#*,)$'; 1$")00,(1' 

1'**#*,)$'; !$"*)Q3$,&)"(; 0#$>)' '& L"$& 1'**#*,)$' m Q)+#$,)'(& !,$L) *'0 !$)(1)!,*'0 Q"(1&)"(0 h1QE 

W,%*',# IiE 

F'0 +R('0 )-'(&)Q)30 1"LL' -G)(&3$n& 3&,)'(& ("L%$'#M; '& ("#0 ,>"(0 $'&'(# s'( !*#0 -' 1'#M 

!$30'(&30 ,#!,$,>,(& -,(0 *G,$&)1*' '( 1"#$0 -' $3-,1&)"(8 -'0 +R('0 )L!*)N#30 -,(0 *G)(>,0)"( 

&#L"$,*' '& *, -)003L)(,&)"( L3&,0&,&)N#' 1"LL' UH[RHWY h&#L"$ ('1$"0)0 Q,1&"$ *)+,(- 

0#!'$Q,L)*` L'L%'$ B^i '& JQHWZ h+$"p&K -)QQ'$'(1),&)"( Q,1&"$ BXi; '& -'0 +R('0 )L!*)N#30 -,(0 *'0 



 

BBI 

L31,()0L'0 -' $3!,$,&)"( -' *G/<A 1"LL' JSQQ^ZS g+$"p&K ,$$'0& ,(- <A/8-,L,+' )(-#1)%*' }i 

'& QQTUX h<A/8-,L,+' )(-#1)%*' &$,(01$)!& OiE 

D<@BX 83+,*'L'(& 1"((# 0"#0 *' ("L -' 2C48B hL,1$"!K,+' )(K)%)&"$` 1`&"a)(' Bi; '0& #( 

-'0 L'L%$'0 -' *, Q,L)**' -'0 !$"&3)('0 D<@; '& #( L'L%$' -' *, 0#!'$Q,L)**' -' WD@yE D<@BX 

!,$&)1)!' ,# -3>'*"!!'L'(& !$3(,&,* '& Z *, $3+#*,&)"( -' *, $3!"(0' 1'**#*,)$' Z *G)(Q*,LL,&)"( '& *, 

$3!,$,&)"( &)00#*,)$' *"$0 -'0 %*'00#$'0 ,)+�'0 1K'f *G,-#*&'E D<@BX , 3+,*'L'(& 3&3 -31$)& 1"LL' 

)L!*)N#3 -,(0 *, !$"+$'00)"( &#L"$,*'; *G)(>,0)"( '& *' 0`(-$"L' 1,1K'1&)N#' -' ("L%$'#M 1,(1'$0 

bO
E C* , 3&3 -31$)& 1"LL' K`!'$8$3+#*3 !'(-,(& *, !$"+$'00)"( &#L"$,*' !$"0&,&)N#' '& 0"( 'M!$'00)"( 

3&,)& 1"$$3*3' ,>'1 *, 0#$>'(#' -' L3&,0&,0'0 "00'#0'0 
BPV

E <,(0 *' -3>'*"!!'L'(& ("$L,* -# 

0N#'*'&&'; *G,-L)()0&$,&)"( -' D<@BX $'1"L%)(,(& )(-#)& *, Q"$L,&)"( -' 1,$&)*,+' '& *, Q"$L,&)"( 

!$31"1' -G"0 '(-"1K"(-$,* 
BPX

E =31'LL'(&; D<@BX , 3&3 -31$)& 1"LL' 'M!$)L3 !,$ *'0 1'**#*'0 

&#L"$,*'0 3!)&K3*),*'0 !$"0&,&)N#'0 '& 3&,)& $'0!"(0,%*' !,$ 'QQ'& !,$,1$)(' -' *G)(-#1&)"( -G#(' 

-)QQ3$'(1),&)"( "0&3"%*,0&)N#' 0#$ *'0 1'**#*'0 0&$"L,*'0; >), ?2/<B6X 
BPb;

 
BPY

; '( Q,>'#$ -# $_*' -' 

D<@BX -,(0 *, -)003L)(,&)"( L3&,0&,&)N#' ,>'1 -)QQ3$'(1),&)"( "00'#0'E 

J( ,(,*`0,(& !,$ =W8N94= *GK`!'$8'M!$'00)"( -' JQHWZ )-'(&)Q)3' -,(0 *' &$,(01$)!&"L'; ("#0 ,>"(0 

!# 1"(Q)$L'$ #(' ,#+L'(&,&)"( -' *G'M!$'00)"( &$,(01$)!&)"(('**' -' JQHWZ *)3' ,# 429$?4; -,(0 *'0 

FA4,9 ,>'1 *' =/ '(-"+R('; 1"L!,$3 ,# L)*)'# 1"(&$_*' h$�IEI; !�IE[EB^
8b

i '& 0#$&"#& -,(0 *'0 FA4,9 

'M!$)L,(& *' =/cbV^T '& 'M!"03'0 ,# 429$?4; 1"L!,$3 ,# L)*)'# 1"(&$_*' h$�I; !�^;^^^[i; 0,(0 

'QQ'& -# =/cbV^T !$"!$' h1QE @)+#$' IPiE  

WA@?@B^ "# '(1"$' W=/CF h&#L"$ ('1$"0)0 Q,1&"$ $'*,&'- ,!"!&"0)0 )(-#1)(+ *)+,(-i '0& *' 

*)+,(- -# $31'!&'#$ -' L"$& 1'**#*,)$' N#) , *, Q,1#*&3 -G)()&)'$ !$3Q3$'(&)'**'L'(& *G,!"!&"0' -,(0 *'0 

1'**#*'0 &#L"$,*'0 -' Q,k"( 03*'1&)>' 1,$ )(-#)& #( L)()L#L -' &"M)1)&3 !"#$ *'0 1'**#*'0 0,)('0 

L,*+$3 #(' 'M!$'00)"( %,0,*' )L!"$&,(&' -,(0 !*#0)'#$0 &)00#0E 4G'0& #( -'0 L'L%$'0 -' *, 

0#!'$Q,L)**' -'0 WA@E  

J( ,(,*`0,(& !,$ =W8N94= *GK`!'$8'M!$'00)"( -' U[HRHWY )-'(&)Q)3' -,(0 *' &$,(01$)!&"L'; ("#0 

,>"(0 !# 1"(Q)$L'$ #(' ,#+L'(&,&)"( -' *G'M!$'00)"( &$,(01$)!&)"(('**' -' U[HRHWY *)3' ,# 429$?4; 

-,(0 *'0 FA4,9 ,>'1 *' =/ '(-"+R('; 1"L!,$3 ,# L)*)'# 1"(&$_*' h$�BEX; !�^E^^bi '& 0#$&"#& -,(0 *'0 

FA4,9 'M!$)L,(& *' =/cbV^T '& 'M!"03'0 ,# 429$?4; 1"L!,$3 ,# L)*)'# 1"(&$_*' h$�BEP; !�^;^^Bi; 

,>'1 3+,*'L'(& #( *3+'$ 'QQ'& !$"!$' -# =/cbV^T -,(0 *'0 FA4,9 'M!"03'0 ,# 429$?4 h$�BEO; 

!�^;^Oi h1QE @)+#$' O^iE   



 

BBO 

 

W,%*',# I. JQQ'& -# 429$?4 ,!$R0 ,(,*`0' -# &$,(01$)!&"L' !,$ L=A/ ,$$,` '& C9/E JM'L!*' -' 

+R('0 )-'(&)Q)30 -,(0 *'0 I !$'L)'$0 $30',#M -,(0 *'0 ,(,*`0'0 / '& 5E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

@)+#$' IP. JM!$'00)"( &$,(01$)!&)"(('**' -' JQHWZ !,$ =W8N94= -,(0 *'0 FA4,9 'M!$)L,(& *' =/cbV^T 

'& 'M!"03'0 ,# 429$?4E  

%
5
A8
7E
K5
)Z
@
86
7E
`E
H8
7E
?
6
)X
&
\+
R

2sCP^Y)1sCYB

C

CPG

F

FPG

B

BPG

%+)56I?M:65 %+l\[Cg

%>;"oGp&#U

N;>2&N

2sBPB)Y1sBPjPFC<\

2sBY)1sCYCCCj



 

BBV 

<<CWO '0& #( L'L%$' -'0 46J590 h44//W6'(K,(1'$8%)(-)(+0i '& '0& 3+,*'L'(& ,!!'*3 46J59 

!$"&3)(' K"L"*"+#' "# 4:]9 "# D/<<BXOE F' 0&$'00 ,# ()>',# -# $3&)1#*#L '(-"!*,0L)N#' e"#' #( 

$_*' )L!"$&,(& -,(0 *G,!"!&"0' )(-#)&' !,$ *'0 -$"+#'0 ,(&)81,(13$'#0'0 '& QQTUX '0& #( +R(' -"(& 

*G'M!$'00)"( '0& )(-#)&' !,$ *' 0&$'00 -# $3&)1#*#L '(-"!*,0L)N#' . 1G'0& #( L3-),&'#$ 1*3 -' 

*G,!"!&"0' )(-#)&' !,$ *' 0&$'00 -# =J -,(0 !*#0)'#$0 &`!'0 1'**#*,)$'0 1"LL' *'0 Q)%$"%*,0&'0 '& *'0 

*`L!K"1`&'0E <<CWO 0' *)' Z *G/<A >), #(' 03N#'(1' #()N#' '& 'M'$1' 0"( $_*' -' &$,(0,1&)>,&'#$; 

("&,LL'(& 1"LL' Q,1&'#$ -' &$,(01$)!&)"( !"#$ ,#+L'(&'$ *G'M!$'00)"( -' WA@?@B^8= >), #(' 

)(&'$,1&)"( ,>'1 *' 1"L!*'M' /98B h,# ()>',# -' !d7Ai '& -31*'(1K'$ *G,!"!&"0' )(-#)&' !,$ *' 0&$'00 

-# $3&)1#*#L '(-"!*,0L)N#' 
BP[

E C* $3+#*' 3+,*'L'(& *G'M!$'00)"( &$,(01$)!&)"(('**' -' !$"&3)('0 

,!"!&"&)N#'0 
BPP

E /98B '0& 1"L!"03 -GK"L"-)LR$' "# -GK3&3$"-)LR$' ,!!,$&'(,(& Z d#( hd7A; e7A5 

'& d7A<i '& @"0 h@]?; @]?5; @]?FB '& @]?FIiE <<CWO )(&'$,+)& ,>'1 *'0 L'L%$'0 -# Q,1&'#$ -' 

&$,(01$)!&)"( /98B '& ,#+L'(&' *G,1&)>)&3 &$,(01$)!&)"(('**' -'0 +R('0 1)%*'0 -G/98B 
BPP

E /)(0); <<CWO '& 

/98B 1""!R$'(& !"#$ ,#+L'(&'$ *, &$,(01$)!&)"( -' WA@?@B^8=E 

J( ,(,*`0,(& !,$ =W8N94= *GK`!'$8'M!$'00)"( -' QQTUX )-'(&)Q)3' -,(0 *' &$,(01$)!&"L'; ("#0 ,>"(0 

!# 1"(Q)$L'$ #(' ,#+L'(&,&)"( -' *G'M!$'00)"( &$,(01$)!&)"(('**' -' QQTUX *)3' ,# 429$?4; -,(0 *'0 

FA4,9 ,>'1 *' =/ '(-"+R('; 1"L!,$3 ,# L)*)'# 1"(&$_*' h$�I; !�bEbEB^8[i '& 3+,*'L'(& -,(0 *'0 

FA4,9 'M!$)L,(& *' =/cbV^T '& 'M!"03'0 ,# 429$?4; 1"L!,$3 ,# L)*)'# 1"(&$_*' h$�BEY; !�^;^Bi; 

0,(0 'QQ'& 0!31)Q)N#' -# =/cbV^T -,(0 *'0 FA4,9 'M!"03'0 ,# 429$?4 h1QE @)+#$' OBiE 

 

 J( 1"(1*#0)"(; *G'QQ'& -# 429$?4 0#$ *' &$,(01$)!&"L' -'0 FA4,9 , !"#$ 1"(03N#'(1' #(' 

,#+L'(&,&)"( -'0 >")'0 1'**#*,)$'0 )L!*)N#3'0 -,(0 *' L3&,%"*)0L' 1'**#*,)$'; *, !$"*)Q3$,&)"( '& *, 

0#$>)' 1'**#*,)$'; L,)0 ,#00) *G)(Q*,LL,&)"( '& *, -)003L)(,&)"( L3&,0&,&)N#' "00'#0'E  



 

BBX 

 

 

@)+#$' O^. JM!$'00)"( &$,(01$)!&)"(('**' -' U[HRHWY !,$ =W8N94= -,(0 *'0 FA4,9 'M!$)L,(& *' 

=/cbV^T '& 'M!"03'0 ,# 429$?4E 

 

@)+#$' OB. JM!$'00)"( &$,(01$)!&)"(('**' -' QQTUX !,$ =W8N94= -,(0 *'0 FA4,9 'M!$)L,(& *' =/cbV^T 

'& 'M!"03'0 ,# 429$?4 

  

CPC

CPG

FPC

FPG

BPC

BPG

_PC

%+)56I?M:65 %+l\[Cg

%>;"oGp&#U

N;>2&N

%
5A
87
EK
5)
Z
@
86
7E
`E
H8
7E
?
6
)'
.
\,
\+
L

2sFP^Y1sCPCCF

2sFP_Y1sCPC_

2sFPGY1sCPCC\
%
5
A8
7E
K5
)Z
@
86
7E
`E
H8
7E
?
6
)&
&
-'
2

C

CPG

F

FPG

B

BPG

%+)56I?M:65 %+l\[Cg

%>;"oGp&#U

N;>2&N

2sFP]Y)1sCYCF

2sCY^Y)1sCY_

2sBY)1s\P\PFC<j



 

BBb 

/--SNSDS55 $[[7<%5=ABT%C7%Ba7I697==5A;%C4%()^_*L`%=49%B7=%#.!D?%7I6A=T7=%A4%;A;%D4%

!0?9,!%

 

A"#0 ,>"(0 )-'(&)Q)3 *'0 Q"(1&)"(0 1'**#*,)$'0 -3-)3'0 Z *, !$"*)Q3$,&)"( 1'**#*,)$'; Z 

*G)(Q*,LL,&)"(; ,#M )(&'$,1&)"(0 1'**#*,)$'0 ,>'1 *'0 &)00#0 -' 0"#&)'(; '& ,# -3>'*"!!'L'(& 1'**#*,)$' 

'& &)00#*,)$' 'L%$`"((,)$'; ,)(0) N#G,# -3>'*"!!'L'(& &#L"$,* h1QE W,%*',# OiE 

F'0 +R('0 )-'(&)Q)30 1"LL' -G)(&3$n& 3&,)'(& ("L%$'#M; '& ("#0 ,>)"(0 -31$)& !$313-'LL'(& 

-,(0 *G,$&)1*' '( 1"#$0 -' $3-,1&)"(; L\] 1"LL' +R(' L,e'#$ -G)(&3$n&; ,>'1 #( 'QQ'& -# 429$?4 

N#,0) )('M)0&,(&; '& #( 'QQ'& -# =/cbV^T )L!"$&,(&; Z *, Q")0 *"$0N#' *'0 FA4,9 3&,)'(& 'M!"03'0 ,# 

L)*)'# 4WF h$�[EB; !�^;^^Ii "# ,# 429$?4 h$�bEO; !�^;^^Bi h1QE @)+#$' V% -,(0 *G,$&)1*' '( 1"#$0 -' 

$3-,1&)"(iE  

F]T , 3&3 )-'(&)Q)3' 1"LL' Q,>"$)0,(& #( L)*)'# 'M&$,1'**#*,)$' -' &`!' l Q)%$'#M m "# l $"%#0&' m; 

!'$L'&&,(& #( '(>)$"(('L'(& Q,>"$,%*' Z *, 1$")00,(1' &#L"$,*'; *G)(>,0)"( '& *, -)003L)(,&)"( 

L3&,0&,&)N#' 
I^^

E F]T !,$&)1)!' 3+,*'L'(& Z *, 0#$>)' -'0 1'**#*'0 L`3*"r-'0 ,# ()>',# -'0 0)&'0 

L3&,0&,&)N#'0; 0"#0 *G,1&)"( &$,(0,1&)>,&$)1' -' ?W/WO; ,Q)( -' $'(-$' !*#0 l K"0!)&,*)R$'0 m *'0 !$38

()1K'0 L3&,0&,&)N#'0 !"#$ *, -)003L)(,&)"( -'0 1'**#*'0 3!)&K3*),*'0 &#L"$,*'0 
B[Y

E C-'(&)Q)'$ ,)(0) 

-,(0 1'&&' ,(,*`0' &$,(01$)!&"L)N#' *G'QQ'& -# =/cbV^T 0#$ *G,#+L'(&,&)"( &$,(01$)!&)"(('**' -' L\] 

1"(&$)%#' Q"$&'L'(& Z ("&$' K`!"&KR0' -G)L!,1& !$31"1' -# >,$),(& 1"(0&)&#&)>'L'(& ,1&)Q 0#$ *, 

!$"+$'00)"( &#L"$,*' '& *, -)003L)(,&)"( L3&,0&,&)N#' !$"0&,&)N#'E 

9"#$ 1"L!*3&'$ 1'&&' ,(,*`0' -' +R('0 -G)(&3$n&; ("#0 ,>"(0 $'&'(# UTOSGO gU//Q@T%53*$6-" 

O,-.gSQOh G$6,&" O,-.)"(1&"h N#) 1,&,*`0' *, 9/=`*,&)"( -'0 K)0&"('0 '& !"#$$,)& n&$' )L!*)N#3' -,(0 

*, $3!"(0' 1'**#*,)$' ,#M ,+$'00)"(0 1K)L)N#'0 L3&,%"*)N#'0; [/\SX hA#1*',$ ='1'!&"$ 4],1&)>,&"$ 

Oi N#) '0& )L!*)N#3 -,(0 *G,1&)>,&)"( &$,(01$)!&)"(('**' -'0 +R('0 K"$L"("8-3!'(-,(&0 0"#0 *' 

1"(&$_*' -'0 $31'!&'#$0 (#1*3,)$'0; /]/G^ h1K'L"a)('848T84 ='1'!&"$ Vi; $31'!&'#$ -' 4T4FBI '& 

O=AOSW h9$"0&,&' W$,(0L'L%$,(' 9$"&')( /(-$"+'( C(-#1'- Bi N#) %*"N#' *G)(&'$,1&)"( -'0 >")'0 

-# =/ '& -# WD@% >), *'0 !$"&3)('0 ?2/<E   

UTOSGO '0& #( +R(' 1)%*' -# =/; -"(& *' !$"L"&'#$ 1"(&)'(& -'0 3*3L'(&0 -' $3!"(0' ,#M 

,(-$"+R('0; L,)0 )* 'M)0&' !'# -' -'01$)!&)"( -' 0'0 Q"(1&)"(0 1'**#*,)$'0E J( ,(,*`0,(& !,$ =W8N94= 

*GK`!'$8'M!$'00)"( -' UTOSGO )-'(&)Q)3' -,(0 *' &$,(01$)!&"L'; ("#0 ,>"(0 !# 1"(Q)$L'$ #(' 

,#+L'(&,&)"( -' *G'M!$'00)"( &$,(01$)!&)"(('**' -' UTOSGO *)3' ,# =/cbV^T; -,(0 *'0 FA4,9 

'M!"03'0  ,# L)*)'# 1"(&$_*' h$�[E[; !�^;^^[i '& 3+,*'L'(& -,(0 *'0 FA4,9 'M!"03'0 ,# 429$?4 

h$�XEO; !�BE[EB^
8X

i; 0,(0 'QQ'& 0!31)Q)N#' -# 429$?4E  



 

BBY 

 

 

W,%*',# O. JQQ'& -# =/cbV^T ,!$R0 ,(,*`0' -# &$,(01$)!&"L' !,$ L=A/ ,$$,` '& C9/E JM'L!*' -' 

+R('0 )-'(&)Q)30 -,(0 *'0 I !$'L)'$0 $30',#M -,(0 *'0 ,(,*`0' / '& 5E 

 

 

 

 

 

@)+#$' OI. JM!$'00)"( &$,(01$)!&)"(('**' -' UTOSGO '& [/\SX !,$ =W8N94= -,(0 *'0 FA4,9 'M!$)L,(& 

*' =/cbV^T '& 'M!"03'0 ,# 429$?4 

  

C

F

B

_

[

G

\

]

j

^

FC

%+)56I?M:65 %+l\[Cg

%>;"oGp&#U

N;>2&N

%
5
A8
7E
K
5
)Z
@
8
6
7E
`E
H8
7E
?
6
)'
-?
)
(
?

2sCPjY1sCPCj

2sGP_Y1sFPjPFC<G

2sFP_Y1sCPCC_

2sjP\Y1sCPCCj

%
5
A8
7E
K
5
)Z
@
8
6
7E
`E
H8
7E
?
6
).
!
"
)
2

C

CPB

CP[

CP\

CPj

F

FPB

FP[

%8)56I?M:65 %+l\[Cg

%>;"oGp&#U

N;>2&N

2sCP^Y)1sCYj

2sCYGY)1sCYCG

2sCY\Y)1sCYC]



 

BB[ 

[/\SX , 3&3 $,!!"$&3 $31'LL'(& 1"LL' )L!*)N#3 -,(0 *G3L'$+'(1' -# 1,(1'$ -' *, 

!$"0&,&' K"$L"("8$30)0&,(& 
I^B

; ,)(0) N#' -,(0 *G,1N#)0)&)"( -G#( !K3("&`!' ,+$'00)Q -' 1,(1'$ -' *, 

!$"0&,&'; ,>'1 #( $_*' -,(0 *G)(-#1&)"( -# !K3("&`!' ('#$"'(-"1$)(' 
I^B

E J( ,(,*`0,(& !,$ =W8N94= 

*GK`!'$8'M!$'00)"( -' [/\SX )-'(&)Q)3' -,(0 *' &$,(01$)!&"L'; ("#0 ,>"(0 !# 1"(Q)$L'$ #(' 

-)L)(#&)"( -' *G'M!$'00)"( &$,(01$)!&)"(('**' -' [/\SX *)3' ,# =/cbV^T; #()N#'L'(& -,(0 *'0 

FA4,9 'M!"03'0 ,# L)*)'# 1"(&$_*' h$�^EX; !�^;^Xi h1QE @)+#$' OIiE A"#0 !"#>"(0 3L'&&$' *GK`!"&KR0' 

-G#(' $3+#*,&)"( (3+,&)>' -# =/cbV^T 0#$ 1' 1",1&)>,&'#$ &$,(01$)!&)"(('* -# =/ 0,#>,+'; ,Q)( -' 

!$)>)*3+)'$ *, &$,(01$)!&)"( !$"!$' ,# =/cbV^T; N#) )L!*)N#'$,)& !'#&8n&$' -' Q,k"( !$3Q3$'(&)'**' 

-G,#&$'0 1"8,1&)>,&'#$0 &$,(01$)!&)"(('*0; '& ,)(0) -)L)(#'$,)& *, %,*,(1' -' *G'M!$'00)"( -' [/\SXE 

J( ,(,*`0,(& !,$ =W8N94= *GK`!'$8'M!$'00)"( -' /]/G^ )-'(&)Q)3' -,(0 *' &$,(01$)!&"L'; ("#0 

,>"(0 !# 1"(Q)$L'$ #(' ,#+L'(&,&)"( -' *G'M!$'00)"( &$,(01$)!&)"(('**' -' /]/G^ *)3' ,# =/cbV^T; 

#()N#'L'(& -,(0 *'0 FA4,9 'M!"03'0 ,# L)*)'# 1"(&$_*' h$�BEV; !�^;^^^[i h1QE @)+#$' OOiE C* '0& Z 

("&'$ #(' !$"%,%*' -)L)(#&)"( -,(0 *'0 FA4,9 'M!$)L,(& *' =/cbV^T N#,(- 'M!"03'0 ,# 429$?4 

>'$0#0 L)*)'# 4WF h$�^E[; !�^;^OiE 4T4=V '0& 1"((# !"#$ n&$' ,00"1)3 Z *, -)003L)(,&)"( L3&,0&,&)N#' 

"00'#0' -# 1,(1'$ -' *, !$"0&,&' 
I^I

 '& 4T4=V 0'$,)& )L!*)N#3 -,(0 *, L)+$,&)"( &#L"$,*' -'0 FA4,9 

>), #(' K3&3$"-)L3$)0,&)"( ,>'1 4T4=Y8-"(& *G'M!$'00)"( '0& /= $3+#*3'8 N#) )(&'$>)'(& -,(0 *, 

$3!"(0' 1'**#*,)$' ,# 0)+(,* -' 4T4FBI !"#$ !$"L"#>")$ *, L)+$,&)"( 1'**#*,)$' &#L"$,*' 
I^O

E /)(0); *' 

=/cbV^T !"#$$,)& $3+#*'$ !"0)&)>'L'(& *G'M!$'00)"( -' 4T4=V '& 1"(&$)%#'$ Z 1'&&' L)+$,&)"( 

4T4FBI84T4=Y -3!'(-,(&'E 

 

 

@)+#$' OO. JM!$'00)"( &$,(01$)!&)"(('**' -' /]/G^ !,$ =W8N94= -,(0 *'0 FA4,9 'M!$)L,(& *' =/cbV^T 

'& 'M!"03'0 ,# 429$?4   

C

CPB

CP[

CP\

CPj

F

FPB

FP[

FP\

FPj

%+)56I?M:65 %+l\[Cg

%>;"oGp&#U

N;>2&N%
5
A8
7E
K5
)Z
@
8
6
7E
`E
H8
7E
?
6
)!
`
!
(
* 2sCPjY)1sCYC_

2sFY[Y)1sCYCCCj

2sFP[Y)1sCY_



 

BBP 

/--SNSDS555 $[[7<%:A;bA5;<%C7%Ba7I6A=5<5A;%D4%!0?9,!%7<%C7%Ba7I697==5A;%C4%()^_*L`%

CD;=%B7=%#.!D?%

%

7( !$"Q)* &$,(01$)!&"L)N#' 0!31)Q)N#' *)3 Z *G'M!$'00)"( -# =/cbV^T '& Z *G'M!"0)&)"( ,# 

429$?4; )L!*)N#,(& *'0 Q"(1&)"(0 1'**#*,)$'0 -3-)3'0 Z *, L"%)*)&3; Z *G)(>,0)"(; Z *G)(Q*,LL,&)"( '& ,# 

&$,Q)1 1'**#*,)$' )LL#()&,)$'; Z *, 1$")00,(1' 1'**#*,)$' '& !$"*)Q3$,&)"( &#L"$,*'; , 3&3 )-'(&)Q)3 *"$0 -' 

1'&&' ,(,*`0' &$,(01$)!&"L)N#' h1QE W,%*',# ViE 

A"#0 ,>"(0 !$313-'LL'(& $,!!"$&3 *G'QQ'& 1"(e")(& 429$?46=/cbV^T 0#$ RWYYS^ '& TUJPV ,>'1 #( 

'QQ'& !"0)&)Q -# 429$?4 -,(0 *'0 FA4,9 'M!$)L,(& *' =/cbV^T h$�XEY !�^E^^X '& $�B[EX !�^E^^I; 

$'0!'1&)>'L'(&i h1QE @)+#$' V% -,(0 *G,$&)1*' '( 1"#$0 -' $3-,1&)"(i; '& N#) 3&,)& !,$&)'**'L'(& 

-)L)(#3' '( !$30'(1' -G,(&)1"$!0 ('#&$,*)0,(& ,(&)8CF8b h$�B;[ !�b;VEB^
8X

 !"#$ RWYYS^ '& $�B;I 

!�^;^^B !"#$ TUJPVi h1QE @)+#$' X -,(0 *G,$&)1*' '( 1"#$0 -' $3-,1&)"(iE  

<' LnL'; 1'& 'QQ'& 1"(e")(& -' -# 429$?46=/cbV^T 0#$ *G'M!$'00)"( &$,(01$)!&)"(('**' -' JOWXY  , 

3&3 L)0 '( 3>)-'(1' h$�O;V !�X;VEB^
8b

 1"L!,$3 ,# =/cbV^T ,>'1 L)*)'# 1"(&$_*' '& $�I;P !�O;XEB^
8X

 

1"L!,$3 ,# =/ '(-"+R(' ,>'1 429$?4i h1QE @)+#$' IbiE 

A"#0 ,>"(0 -"(1 !# L'&&$' '( 3>)-'(1' N#G,# ()>',# &$,(01$)!&)"(('*; #(' 1""!3$,&)"( 3!)&K3*)"8

0&$"L,*' !$)>)*3+)3' )L!*)N#,(& *' =/cbV^T '& *'0 9$?4; 3&,)& $'0!"(0,%*' -G#(' ,#+L'(&,&)"( 

0!31)Q)N#' -' *G'M!$'00)"( -' +R('0 )L!*)N#30 -,(0 *, !$"+$'00)"( &#L"$,*'; *, &$,(0)&)"( 3!)&K3*)"8

L30'(1K`L,&'#0'; *G)(>,0)"( '& *, -)003L)(,&)"( L3&,0&,&)N#'; ,>'1 #( $_*' -' *GCF8b 031$3&3' !,$ *'0 

9$?4E FG'M!$'00)"( -' 1'0 +R('0 '0& Z 3&#-)'$ 3+,*'L'(& ,!$R0 )(K)%)&)"( -' *G,1&)>,&)"( -' ?W/WOE 

4'0 $30#*&,&0 0"(& Z 1"(Q)$L'$ 0#$ -'0 31K,(&)**"(0 &#L"$,#M !,$ =W8N94= '& !,$ W2/E 

  



 

BI^ 

 

 

 

 

 

 

 

W,%*',# V. JQQ'& 1"(e")(& -# 429$?4 '& -# =/cbV^T ,!$R0 ,(,*`0' -# &$,(01$)!&"L' !,$ L=A/ ,$$,` 

'& C9/E JM'L!*' -' +R('0 )-'(&)Q)30 -,(0 *'0 I !$'L)'$0 $30',#M -,(0 *'0 ,(,*`0'0 / '& 5E 

 

 

 

 

 

  

!57V?2c4 &H?25 '?1)`@6H7E?64 '?1)O?A5H@A54 UN

F _[
N5AA)7?)N5AA)&EM68AE6M)86I)"67528H7E?6Y)/5O87?A?MEH8A)&R475O)*5K5A?1O567 86I)U@6H7E?6Y)

"OO@65)N5AA)'28``EHcE6M

"'.,B
&FCC+[
'!U&UFC
NgN=FB
**"'_

FFPB
[PG
_PF
BP\
B

B _B N5AA@A82);?K5O567Y)N86H52Y).8472?E67547E68A)*E45845
&FCC+j
&$%>"!+_

G
^PB

F [G
N5AA)7?)N5AA)&EM68AE6MY)N82IE?K84H@A82 &R475O)*5K5A?1O567)86I)U@6H7E?6Y)N5AA@A82)

;?K5O567

"'.,B
=-g
&FCC+[

_GPF
FCP[
GP\

B BC
N5AA@A82);?K5O567Y)/5O87?A?MEH8A &R475O)*5K5A?1O567)86I)U@6H7E?6Y)

"OO@65)N5AA)'28``EHcE6M
!+!-. [P\

F FG
N5AA *587X)86I)&@2KEK8AY)&c5A578A)86I);@4H@A82)&R475O)*5K5A?1O567)86I)U@6H7E?6Y)

'E44@5);?21X?A?MR)

.+**[G+
&'+'_
#$.U+

FP_
FPG
FPG

F j N5AA@A82)*5K5A?1O567Y)N5AA@A82).2?V7X)86I)>2?AE`5287E?6Y N86H52
".U,>_
>"+&F
>;$>+F

<FP\
FPG
FP[

D;DBH=7 )
D;DBH=7 N



 

BIB 

#""P,PLP =54)12?12E3734)`?6H7E?665AA54)1?7567E5AA5O567)8HZ@E454)182)AJ5d12544E?6)H?6D?E675)

I5)K82E8674)72?6Z@34)57)I5)AJ5d1?4E7E?6)8@)N;>2&N)

)

/Q)( -' L'&&$' '( 3>)-'(1' *G,1N#)0)&)"( -' !$"!$)3&30 Q"(1&)"(('**'0 )00#'0 -' 1'&&' 

1""!3$,&)"( 3!)&K3*)"80&$"L,*'; ("#0 ,>"(0 'QQ'1&#3 -'0 &'0&0 l Q"(1&)"(('*0 m 1'**#*,)$'0; Z *, 

$'1K'$1K' -' L"-)Q)1,&)"(0 L"$!K"*"+)N#'0 -'0 1"(&"#$0 L'L%$,(,)$'0 -'0 FA4,9 '& -G#(' 

>,$),&)"( -' *, !$"*)Q3$,&)"( 1'**#*,)$' -'0 FA4,9E / ("&'$ N#' *'0 &'0&0 -' L)+$,&)"(8)(>,0)"( 

(G3&,)'(& !,0 1"(1*#,(&0 -R0 *'0 !$'L)R$'0 &'(&,&)>'0 -' L)0' ,# !")(& ,>'1 ("&$' L"-R*' 1'**#*,)$'; 

'& (' 0'$"(& -"(1 !,0 $,!!"$&30 -,(0 1' &$,>,)*E 

 

/--SNSYS5 (7:@79:@7%C7%8AC5[5:D<5A;=%8A96@ABAP5347=%C7=%:7BB4B7=%T65<@TB5DB7=%

=7:A;CD597=%V%Ba7I697==5A;%C4%()^_*L`%7<%C7%BD%:AG:4B<497%C597:<7%DW7:%B7=%:7BB4B7=%

=<9A8DB7=%

 

J( $,)0"( -' *G)-'(&)Q)1,&)"( -'0 Q"(1&)"(0 -' &$,(0)&)"( 3!)&K3*)"8L30'(1K`L,&'#0' -,(0 

*G,(,*`0' -# &$,(01$)!&"L' '& -' *G,#+L'(&,&)"( -' *G'M!$'00)"( -' RWYYS^ ("&,LL'(& !,$ 'QQ'& 

1"(e")(& -# 429$?4 '& -# =/cbV^T; ("#0 ,>"(0 3L)0 *GK`!"&KR0' -G#(' !"&'(&)'**' L"-)Q)1,&)"( 

L"$!K"*"+)N#' -'0 1"(&"#$0 L'L%$,(,)$'0 -'0 FA4,9E J( 'QQ'&; *'0 1,$1)("L'0 !$"0&,&)N#'0 

,+$'00)Q0; Z Q,)%*' 01"$' -' D*',0"(; "(& #( ,0!'1& !K3("&`!)N#' -)& l ('#$"'(-"1$)(' m "%0'$>3 '( 

:J '& 1,$,1&3$)03 '( C:4E A"#0 ,>"(0 -"(1 &'(&3 -G)-'(&)Q)'$ 0) *, 1"81#*&#$' -)$'1&' '(&$' *'0 FA4,9 

'M!$)L,(& *' =/cbV^T '& *'0 9$?4 !"#>,)'(& )(-#)$' -'0 L"-)Q)1,&)"(0 L"$!K"*"+)N#'0 -'0 FA4,9E 

/# %"#& -' O e"#$0 -' 1"81#*&#$' -)$'1&' '(&$' *'0 FA4,9 'M!$)L,(& *' =/cbV^T "# *' =/jW '& *'0 

9$?4; *G,0!'1& l !0'#-"8,M"(,* m "%0'$>3 ,# ()>',# -'0 FA4,9 (G3&,)& !,0 0!31)Q)N#' ,# >,$),(& 

&$"(N#3E  

C* 1"(>)'(-$,)& -' $'("#>'*'$ 1'&&' 'M!3$)'(1' 0#$ -'0 FA4,9 'M!$)L,(& -' Q,k"( 0&,%*' *' =/cbV^T 

'& -' &'0&'$ 3+,*'L'(& 1'&&' K`!"&KR0' >), #(' "%0'$>,&)"( ,(,&"L"!,&K"*"+)N#' 1"L!,$3' -'0 

&)00#0 &#L"$,#M !$"0&,&)N#'0 'M!$)L,(& "# ("( *'0 >,$),(&0 &$"(N#30 -# =/E  

 

  



 

BII 

 

 

@)+#$' OV. ]%0'$>,&)"( -'0 1"(&"#$0 1'**#*,)$'0 -'0 FA4,9 '( 1"81#*&#$' -)$'1&' ,>'1 *'0 9$?4E 

/ W^; ,>,(& *, L)0' '( 1"81#*&#$'; *'0 1"(&"#$0 1'**#*,)$'0 -'0 FA4,9 &$,(0Q'1&3'0 !"#$ *'0 !*,0L)-'0 

!8JD@98=/cbV^T "# !8JD@98=/jW (' 0"(& !,0 -)QQ3$'(&0 0'*"( *' &`!' -' =/ 'M!$)L3 h>)0#,*)0,&)"( 

,# L)1$"01"!' Z 1"(&$,0&' -' !K,0'iE / O e"#$0 -' 1"81#*&#$' -)$'1&' h>)0#,*)0,&)"( ,# L)1$"01"!' Z 

Q*#"$'01'(1' ,!$R0 )LL#("L,$N#,+'i; ("#0 >)0#,*)0"(0 *'0 L'L%$,('0 !*,0L)N#'0 -'0 9$?4 h'( 

%*'# ,!$R0 L,$N#,+' Z *G}8,1&)(' L#01*' *)00' '& >)L'(&)('i N#) Q"$L'(& #( &,!)0; '& *'0 1"(&"#$0 -'0 

L'L%$,('0 !*,0L)N#'0 -'0 FA4,9 h'( $"#+' ,!$R0 L,$N#,+' Z *, 4SX6bi N#) 0'L%*'(& 3&'(-$' -'0 

!$"*"(+'L'(&0 1`&"!*,0L)N#'0 ,>'1 #( ,0!'1& l !0'#-"8,M"(,* m; 0,(0 N#G#(' -)QQ3$'(1' '(&$' *'0 

FA4,9 'M!$)L,(& *' =/cbV^T "# *' =/jW; () '(&$' *'0 1'**#*'0 &$,(0Q'1&3'0 h'( >'$&i '& ("( 

&$,(0Q'1&3'0; (' 0")& >)0)%*'E  



 

BIO 

/--SNSYS55 (7:@79:@7%Ca4;7%8AC5[5:D<5A;%C7%BD%69AB5[T9D<5A;%:7BB4BD597%C7=%:7BB4B7=%

T65<@TB5DB7=%<48A9DB7=%=7:A;CD597%V%Ba7I697==5A;%C4%()^_*L`%7<%V%Ba7I6A=5<5A;%D4%

!0?9,!%

 

/Q)( -G)**#0&$'$ #(' -'0 Q"(1&)"(0 1'**#*,)$'0 -31$)&'0 -,(0 *G,(,*`0' &$,(01$)!&"L)N#' -' *G)L!,1& 

1"(e")(& -# =/cbV^T '& -# 429$?4 h1QE W,%*',# Vi; ("#0 ,>"(0 3>,*#3 *, !$"*)Q3$,&)"( 1'**#*,)$' -'0 

1'**#*'0 3!)&K3*),*'0 &#L"$,*'0 'M!$)L,(& *' =/cbV^T; *' =/\Y "# *' =/jW '& 'M!"03'0 ,# 429$?4; Z 

*G,)-' -G#( &'0& -' >),%)*)&3 1'**#*,)$' 0#!!*3' -G#( 1"L!&,+'E C* (G` ,>,)& !,0 -G'QQ'& )(-#1&'#$ -' 

!$"*)Q3$,&)"( -# 429$?4 0#$ *, !$"*)Q3$,&)"( -'0 FA4,98=/jW; !"&'(&)'**'L'(& !"0)&)Q -,(0 *'0 4V8I58

=/cbV^T 'M!"03'0 ,# 429$?4 >'$0#0 L)*)'# 4WF h("( )-'(&)Q)3 -,(0 *'0 FA4,9iE / ("&'$ N#' -' Q,k"( 

!,$,-"M,*'; *'0 FA4,98=/jW '& 4V8I%8=/jW ,>,)'(& #(' !$"*)Q3$,&)"( !*#0 )L!"$&,(&' N#' *'0 

1'**#*'0 'M!$)L,(& *' =/cbV^T h1QE @)+#$' OXiE 4'0 $30#*&,&0 (' !'$L'&&'(& !,0 -' 1"(1*#$' N#,(& Z 

#( 'QQ'& ("(8!$"*)Q3$,(& "# ("( -# 429$?4 '& -# =/cbV^T; 3&,(& -"((3 *'0 *)L)&'0 -' ("&$' L"-R*' 

!"#$ 1'&&' 3>,*#,&)"( Q"(1&)"(('**'E  

 

 

@)+#$' OX. 9$"*)Q3$,&)"( 1'**#*,)$' -'0 FA4,9 h/Ei '& -'0 4V8I% h5Ei 

F'0 FA4,9 h/i "# *'0 4V8I% h5Ei 'M!$)L,(& *' =/cbV^T "# *' =/jW '& 'M!"03'0 ,# 429$?4 "# L)*)'# 

4WF !'(-,(& YIK h/Ei "# I e"#$0 h5Ei '& e#0N#GZ b e"#$0; "(& 3&3 ,(,*`03'0 !"#$ 3>,*#'$ *'#$ 

!$"*)Q3$,&)"( 1'**#*,)$'E C* (G` ,>,)& !,0 -G'QQ'& !$"8!$"*)Q3$,&)Q "%0'$>3 *)3 ,# 429$?4 () Z *G'M!$'00)"( 

-# =/cbV^TE 

  



 

BIV 

/ ("&'$ N#' *G3>,*#,&)"( -' *, !$"*)Q3$,&)"( 1'**#*,)$' -'0 FA4,98/=\Y 'M!"03'0 ,# 429$?4 !"0' *, 

N#'0&)"( -G#( !"&'(&)'* 'QQ'& !$"8!$"*)Q3$,(& -# 429$?4 h1QE @)+#$' ObiE 

C* 1"(>)'(-$,)& -' $3,*)0'$ Z ("#>',# 1'0 'M!3$)'(1'0 -,(0 #( L"-R*' -' &$,(0Q'1&)"( 0&,%*' '& 

!"&'(&)'**'L'(& -' 1"81#*&#$' -)$'1&' ,>'1 *'0 9$?4 "# 4/@0E 

 

 

 

 

 

@)+#$' Ob. 9$"*)Q3$,&)"( 1'**#*,)$' -'0 FA4,9 'M!$)L,(& *' =/\Y '& 'M!"03'0 ,# 429$?4 

F'0 FA4,9 'M!$)L,(& *' =/\Y '& 'M!"03'0 ,# 429$?4 "# L)*)'# 4WF !'(-,(& O e"#$0 '& e#0N#GZ b 

e"#$0; "(& 3&3 ,(,*`03'0 !"#$ 3>,*#'$ *'#$ !$"*)Q3$,&)"( 1'**#*,)$'E 7( 'QQ'& !"&'(&)'**'L'(& !$"8

!$"*)Q3$,&)Q -# 429$?4 0#$ *'0 FA4,98/=\Y $'0&' Z 1"(Q)$L'$E 

 

 

)

)

CPC$oCC

GPC$oC\

FPC$oC]

FPG$oC]

BPC$oC]

BPG$oC]

_PC$oC]

_PG$oC]

[PC$oC]

[PG$oC]

GPC$oC]

'5O14)C '5O14)_D '5O14)\D

+%#])OEAE5@)N'=

+%#])OEAE5@)N;>2&N



 

BIX 

)

)

)

)

)

N?6HA@4E?64)57)>52415H7EK54)
  



 

BIb 

#"""P N-!N= &"-!&)$')>$%&>$N'"#$&)
 

F' 0&,-' -' $30)0&,(1' Z *, 1,0&$,&)"( '0& #( L"L'(& )(3>)&,%*' -,(0 *GK)0&")$' (,&#$'**' -# 1,(1'$ 

-' *, !$"0&,&'; '& *, 1"L!$3K'(0)"( -'0 L31,()0L'0 )L!*)N#30 -,(0 1'&&' 3>"*#&)"( &#L"$,*' '0& 

1,!)&,*' !"#$ *G)-'(&)Q)1,&)"( -' ("#>'**'0 1)%*'0 &K3$,!'#&)N#'0E F'0 >,$),(&0 ,#&"("L'0 -# =/ '& *' 

0&$"L, &#L"$,* 0"(& -'0 Q,1&'#$0 1*30 -,(0 *, !$"+$'00)"( -# 1,(1'$ -' *, !$"0&,&' $30)0&,(& Z *, 

1,0&$,&)"(; L,)0 *'#$0 $'*,&)"(0 (G"(& e,L,)0 3&3 3&#-)3'0E A"#0 ,>"(0 !"03 *, N#'0&)"( -,(0 1' &$,>,)* 

-' *G'M)0&'(1' !"&'(&)'**' -G#(' 1""!3$,&)"( 3!)&K3*)"80&$"L,*' l !$)>)*3+)3' m; 1"(03N#'(1' -' 

*G'M!$'00)"( -' >,$),(&0 ,#&"("L'0 -# =/ '& -' *G)L!,1& -# L)1$"'(>)$"(('L'(&; '& ,>"(0 &'(&3 -' 

*, 1,$,1&3$)0'$ 0#$ *' !*,( &$,(01$)!&)"(('* '& -G)-'(&)Q)'$ #(' >")' -' 0)+(,*)0,&)"( L,e'#$'E A"#0 

,>"(0 ,)(0) !$30'(&3 1"LL'(& *'0 Q"(1&)"(0 &$,(0,1&)>,&$)1'0 )-'(&)Q)3'0 !,$ ("&$' *,%"$,&")$' !,$ 

*G'M!$'00)"( -' >,$),(&0 &$"(N#30 !"#>,)'(& n&$' L"-#*3'0 !,$ *, 031$3&)"( -' Q,1&'#$0 0"*#%*'0 )00#0 

-'0 9$?4; '& ("&,LL'(& !,$ *GCF8bE   

J( $,)0"( -' *'#$ )L!*)1,&)"( -,(0 *G"(1"+'(R0' !$"0&,&)N#'; ("#0 ,>"(0 -"03 *'0 1`&"a)('0 -,(0 *'0 

Q,1&'#$0 031$3&30 !,$ *'0 9$?4; ("&,LL'(& *GCF8b; CF8[; CF8B^ '& *' WA@}; '& ,>"(0 )-'(&)Q)3 -' Q,k"( 

("( 0#$!$'(,(&' *GCF8b '& *GCF8[ 1"LL' *,$+'L'(& 031$3&3'0 !,$ *'0 9$?4 hCF8[�IBbE[ !+6L* u 

?J2�O[E[i ,*"$0 N#' 1'0 1`&"a)('0 3&,)'(& )(-3&'1&,%*'0 -,(0 *' L)*)'# 1"(&$_*'E FGCF8B^ '& *' WA@} 

3&,)'(& )(-3&'1&,%*'0 -,(0 *' 429$?4E W"#& 1"LL' *GCF8b; *GCF8[ '0& 1"((#' !"#$ 1"(&$)%#'$ Z *, 

!$"+$'00)"( &#L"$,*' !$"0&,&)N#' '& Z *G3L'$+'(1' -' 1*"('0 &#L"$,#M $30)0&,(&0 Z *, 1,0&$,&)"( >), 

0"( )(&'$,1&)"( ,>'1 *, >")' -' 0)+(,*)0,&)"( -# =/; '& *, !$"L"&)"( -' Q"(1&)"(0 1'**#*,)$'0 1"LL' *, 

L"&)*)&3 1'**#*,)$'; *' 1K)L)"&,1&)0L' -'0 1'**#*'0 )LL#()&,)$'0 '& *, -)003L)(,&)"( L3&,0&,&)N#'E 

FG'QQ'& -'0 Q,1&'#$0 031$3&30 !,$ *'0 9$?4  h'& !$)(1)!,*'L'(& *GCF8bi ,00"1)3 Z *G'M!$'00)"( -'0 >,$),(&0 

,#&"("L'0 -# =/ 3&,)'(& $'0!"(0,%*'0 -G#(' ,#+L'(&,&)"( -' *, &$,(01$)!&)"( -' +R('0 ?CJ8

)(-#1&)%*'0 >), *G,1&)>,&)"( -' ?W/WOE 4'&&' ,#+L'(&,&)"( -' *, &$,(0,1&)>,&)"(  -' ?W/WO; 

-3!'(-,(&' -'0 >,$),(&0 ,#&"("L'0 -# =/; (G3&,)& !,0 *)3' Z #(' ,#+L'(&,&)"( N#,(&)&,&)>' -' 

!?W/WO h'QQ'& -# 429$?4 0'#*i '& ("#0 ,>"(0 !# 1"(Q)$L'$ *, *"1,*)0,&)"( (#1*3,)$' h("( 'M1*#0)>'i -' 

?W/WO '( )LL#("%*"&0 '( !$30'(1' -' 429$?4 '& #(' 1"8!$31)!)&,&)"( ,>'1 *'0 =/ hjW "# 

&$"(N#30iE A"#0 !"#>"(0 0#!!"0'$ N#G#(' ,QQ)()&3 !"&'(&)'**'L'(& K`!'$803*'1&)>' "# !*#0 0&,%*' -' 

*G)(&'$,1&)"( '(&$' *' -"L,)(' A8&'$L)(,* -'0 =/ &$"(N#30 '& ?W/WO; '&6"# *' $'1$#&'L'(& -' 

-)QQ3$'(&0 1"8,1&)>,&'#$0 &$,(01$)!&)"(('*0 0"(& -'0 K`!"&KR0'0 'M!*)N#,(& 1'&&' ,#+L'(&,&)"( -' *, 

&$,(0,1&)>,&)"(  -' ?W/WO; -3!'(-,(&' -'0 >,$),(&0 ,#&"("L'0 -# =/; '& 0"(& Z ,(,*`0'$ !,$ *, 0#)&'E  

5)'( N#' ("0 $30#*&,&0 0")'(& 1*,)$0 ,>'1 *' =/cbV^T; )*0 0"(& >,$),%*'0 ,>'1 *' =/\Y; '& ("#0 (G,>"(0 

!,0 1"(Q)$L3 -' &$,(0,1&)>,&)"( -' ?W/WO 0&,&)0&)N#'L'(& 0)+()Q)1,&)>' -,(0 *'0 FA4,9; ,*"$0 N#' 



 

BIY 

!$"%,%*'L'(& !"0)&)>' -,(0 *'0 II=\BE A"#0 !"#>"(0 3L'&&$' *GK`!"&KR0' -' L31,()0L'0 -' 

&$,(0,1&)>,&)"( -' ?W/WO -)QQ3$'(&0 0'*"( *' &`!' -' =/ ,#&"("L'0E J( 'QQ'&; #( ,#&$' >,$),(& 

&$"(N#3 ,#&"("L' $30#*&,(& -G#(' L#&,&)"( ("(80'(0 h=/YB^Ti ,>,)& 3+,*'L'(& )(-#)& #(' 

,#+L'(&,&)"( -' *, &$,(0,1&)>,&)"( -' ?W/WO *)3' ,#M Q,1&'#$0 031$3&30 !,$ *'0 9$?4E A"#0 0#!!"0"(0 

-"(1 N#G,>'1 *' >,$),(&0 -G3!)00,+' =/\Y N#) (G, !,0 *' -"L,)(' := h$3+)"( '( 3!)(+*'i; 

1"(&$,)$'L'(& ,# =/cbV^T; *' =/\Y !'#& (' !,0 &$,(0*"N#'$ -,(0 *' ("`,# ,>'1 *, LnL' Q,1)*)&3 N#' 

*' =/cbV^TE 7(' ,#&$' K`!"&KR0' '0& 1'**' -' *G)L!,1& -# AW< -# =/\Y. '( &,(& N#GC<9 h)(&$)(0)1,**` 

-)0"$-'$'- !$"&')(i; *' AW< !"#$$,)& )(&'$,+)$ -)QQ3$'LL'(& ,>'1 *'0 1"8,1&)>,&'#$0 0!31)Q)N#'L'(& 

$'1$#&30 !,$ *' =/\Y !"#$ &$,(0,1&)>'$ ?W/WO u L,)0 *G3&,& ,1&#'* -'0 1"((,)00,(1'0 0#$ *' 

$'1$#&'L'(& 0!31)Q)N#' -'0 1"8,1&)>,&'#$0 &$,(01$)!&)"(('*0 !,$ *'0 >,$),(&0 &$"(N#30 '0& Z '($)1K)$E 

4"(1'$(,(& *G,(,*`0' -G#(' >")' -' 0)+(,*)0,&)"( !$3Q3$'(&)'**'; ("#0 ,>"(0 3&#-)3 *, 1,01,-' *, >")' 

-' *GCF8b; !#)0N#' ("#0 ,>)"(0 1"(Q)$L3 N#' *' 429$?4 1"(&'(,)& -'0 N#,(&)&30 )L!"$&,(&'0 -GCF8b; 

$'0!"(0,%*'0 -' *G,#+L'(&,&)"( -' !?W/WO '& 1"(&$)%#,(& Z *G,#+L'(&,&)"( -' *, &$,(0,1&)>,&)"( -' 

?W/WO '& Z *G,#+L'(&,&)"( &$,(01$)!&)"(('**' -' ?W/WOE FG3&#-' -'0 ,1&'#$0 -' *, 1,01,-' -G,1&)>,&)"( 

-' *GCF8b; ("&,LL'(& +!BO^; +![^; d/S '& @'$ (G"(& !,0 3&3 1"(1*#,(&'0 '( &'$L'0 -' L)0' '( 

3>)-'(1' -G#( 'QQ'& -)QQ3$'(&)'* *)3 ,#M >,$),(&0 ,#&"("L'0 -# =/E A"#0 !"#>"(0 )(1$)L)('$ *, *)L)&' 

-' ("&$' L"-R*' !"#$ 'M!*)N#'$ *G,%0'(1' -' 1"(1*#0)"( -' 1'0 $30#*&,&0; '& 1'0 'M!3$)'(1'0 0"(& Z 

$3,*)0'$ Z ("#>',# -,(0 -'0 *)+(3'0 0&,%*'0; '& )-3,*'L'(& -,(0 -'0 L"-R*'0 ,()L,#M &#L"$,#ME 

2nL' 0) ("&$' L"-R*' , -'0 *)L)&'0 )L!*)N#,(& #(' >,$),&)"( -G'M!$'00)"( -' ("0 >,$),(&0 &$"(N#30 

-G3&#-'; '& #( Q,)%*' &,#M -G'M!$'00)"( $'(-,(& -)QQ)1)*' *, L)0' '( 3>)-'(1' -'0 $30#*&,&0; ("&,LL'(& 

*"$0 -' &'0&0 Q"(1&)"(('*0; )* &'(&' -G)**#0&$'$ *, %)"*"+)' -# 4=94; Z 0,>")$ *, 1"'M)0&'(1' -' >,$),(&0 

&$"(N#30 ,#&"("L'0 '& -' =/ *)+,(-8-3!'(-,(& -,(0 #( LnL' 1*"(' &#L"$,*E 4G'0& !"#$N#") ("#0 

,>"(0 1K")0) -' 1"(0'$>'$ 1' L"-R*' !"#$ *G,(,*`0' &$,(01$)!&"L)N#' -' *G)L!,1& -# 429$?4 '& -# 

=/cbV^TE /)(0); ("#0 ,>"(0 !# L'&&$' '( 3>)-'(1' #( !$"Q)* &$,(01$)!&"L)N#' 0!31)Q)N#' *)3 Z 

*G'M!$'00)"( 1"(e")(&' -# =/cbV^T '& -# 429$?4; )L!*)N#,(& *'0 Q"(1&)"(0 1'**#*,)$'0 -G)(>,0)"( 

&#L"$,*'; -' !$"*)Q3$,&)"( 1'**#*,)$'; -' &$,(0)&)"( 3!)&K3*)"8L30'(1K`L,&'#0';  -' L)+$,&)"(; 

-G)(&'$,1&)"(0 1'**#*,)$'0E A"#0 ,>"(0 Q,)& #(' ,(,*`0' ,!!$"Q"(-)' -'0 +R('0 )-'(&)Q)30 -,(0 *'0 

1*,00'0 -' 1'0 Q"(1&)"(0 1'**#*,)$'0 '& ,>"(0 ,)(0) 1"(Q)$L3 N#' -'0 +R('0 )L!"$&,(&0; )L!*)N#30 -,(0 

*, -)003L)(,&)"( L3&,0&,&)N#' '& *, !$"+$'00)"( &#L"$,*'E F, !"#$0#)&' -'0 'M!3$)'(1'0 >)0,(& Z 

3>,*#'$ *'0 !$"!$)3&30 Q"(1&)"(('**'0 ,1N#)0'0 0#)&' Z *G'M!"0)&)"( ,# 0&$"L, &#L"$,* -'0 1'**#*'0 

&#L"$,*'0 3!)&K3*),*'0 -")& n&$' $3,*)03' -,(0 -'0 L"-R*'0 ,()L,#ME 

FG)-'(&)Q)1,&)"( -' >,$),(&0 ,#&"("L'0 -# =/ -")& n&$' '(>)0,+3' !"#$ 03*'1&)"(('$ *'0 !,&)'(&0 N#) 

!"#$$,)'(& %3(3Q)1)'$ -' &K3$,!'#&)N#'0 )(K)%)&$)1'0 -GCFb "# -' ?W/WO -,(0 *' 1,(1'$ -' *, !$"0&,&' 

$30)0&,(& Z *, 1,0&$,&)"(E 



 

BI[ 

)

)

)

)

)

%3`3256H54   



 

BIP 

"gP %$U$%$!N$&)
 
B
 <,L%'$; dE JE; S*#1 \%*,- [[ hbi; b^X hI^^XiE 

I
 4'$,*)('; dE '& ,*E; T%# ! /1%*"( FCj hBi; BXI hI^^ViE 

O
 F,!"#+'; DE '& ,*E; T%# ! /1%*"( FBF hbi; BIO[ hI^^YiE 

V
 2,$1),0; DE '& ,*E; `3) =3#1# _F hBi; YV hI^B^iE 

X
 j,$'; SE JE; D,$1),85*,(1"; 2E /E; /$L0&$"(+; /E dE; ,(- <'KL; ?E 2E; A%5,*($%"@("-1#"5 *1%*"( 

BF hVi; W[Y hI^BViE 
b
 <'KL; ?E 2E '& ,*E; /1%*"( G"& \j hBOi; XVbP hI^^[iE 

Y
 5'$+'$,&; dE 9E ,(- 4'$,*)('; dE; `3) =3#1# _C hIi; BVX hI^^PiE 

[
 4"&&,$-; @E '& ,*E; OL,R \%" j hXi; 'bOVbb hI^BOiE 

P
 2#'**'$; 2E 2E ,(- @#0'()+; AE JE; [1# G": /1%*"( [ hBBi; [OP hI^^ViE 

B^
 4,$-)**"; 2E =E ,(- C!!"*)&); @E; S%#$*1%*"( G"& B\ hX/i; OV^P hI^^biE 

BB
 =''%`'; \E; @$)**)(+; /E; :,%)%; AE /E; ,(- 2)(&f; 9E dE; /"-- R$>%1- B_ hbi; B^BY hI^BBiE 

BI
 4'(&'$; 2E 2E '& ,*E; A3( a(,- \F hbi; B^YP hI^BIiE 

BO
 4"*'L,(; =E JE; /-$% /1%*"( G"& FB hI^ 9& Ii; bIVO0 hI^^biE 

BV
 ?""0; DE '& ,*E; A3( a(,- [j hXi; YOP hI^^XiE 

BX
 9$)&1K,$-; 4E 4E ,(- A'*0"(; 9E ?E; Q$88"("%#$1#$,% ]\ hbi; bIV hI^^[iE 

Bb
 5"(aK"QQ; :E ,(- ='L%'$+'$; SE; I$(*?,K& S(*? S O1#?,- S%1# `$&#,91#?,- [BB hBi; OX hBPPOiE 

BY
 4"K'(; =E dE '& ,*E; P( ! a(,- jF hOi; VBO hBPP[iE 

B[
 :#++)(0; 4E ,(- :"-+'0; 4E \E; /S /1%*"( ! /-$% BB hVi; IOI hBPYIiE 

BP
 S*"&f; FE ,(- ?1K'**K,LL'$; 9E; /-$% O(,&#1#" /1%*"( _ hVi; IBX hI^^XiE 

I^
 D$,>)0; DE '& ,*E; L1%*"# \%*,- F[ hIi; BVP hI^BOiE 

IB
 9'&$`*,a; <E 9E '& ,*E; [ A%>- ! ="5 _GF hBXi; BXBO hI^^Viu W,(("1a; CE @E '& ,*E; [ A%>- ! ="5 

_GF hBXi; BX^I hI^^ViE 
II

 -' 5"("; dE ?E '& ,*E; L1%*"# _]\ hPYVYi; BBVY hI^B^iE 
IO

 -' 5"("; dE ?E '& ,*E; [ A%>- ! ="5 _\[ hIBi; BPPX hI^BBiu 5''$; WE 2E '& ,*E; [ A%>- ! ="5 _]F 

hXi; VIV hI^BViE 
IV

 9,$a'$; 4E ,(- ?,$&"$; ]E; [ A%>- ! ="5 _\^ hBYi; BbXP hI^BOiE 
IX

 S,(&"QQ; 9E jE '& ,*E; [ A%>- ! ="5 _\_ hXi; VBB hI^B^iE 
Ib

 ]K; jE SE; a(,-,>. \C hO ?#!!* Bi; [Y hI^^IiE 
IY

 /(&"(,$,a)0; JE ?E '& ,*E; [ A%>- ! ="5 _]F hBBi; B^I[ hI^BViE 
I[

 5,*%,0; 2E <E '& ,*E; A-$8" B; '^^VPP hI^BOiE 
IP

 S"$!,*; 2E '& ,*E; /1%*"( Q$&*,: _ hPi; B^O^ hI^BOiE 
O^

 W"L*)(0; ?E /E '& ,*E; /1%*"( G"& \\ hYi; OOPb hI^^biE 
OB

 /%,&'8?K'(; 4E; [1# G": /1%*"( B hB^i; YYY hI^^IiE 
OI

 5'$+'$; =E '& ,*E; /1%*"( G"& \[ hIVi; [[bY hI^^ViE 
OO

 J**p""-8U'(; SE '& ,*E; /1%*"( /"-- [ hOi; IIO hI^^OiE 
OV

 F); dE '& ,*E; R*$"%*" B]G hXO^[i; BPVO hBPPYiE 
OX

 ='('K,(; /E DE '& ,*E; L1%*"# _\_ hPVB[i; BOVb hI^^ViE 
Ob

 A'*0"(; jE DE; <' 2,$f"; /E 2E; ,(- C0,,10; jE 5E; [ A%>- ! ="5 _[^ hVi; Obb hI^^OiE 
OY

 ?&,(%$"#+K; 2E '& ,*E; O(,* [1#- S*15 R*$ a R S ^j hBPi; B^[IO hI^^BiE 
O[

 @'*-L,(; 5E dE ,(- @'*-L,(; <E; [1# G": /1%*"( F hBi; OV hI^^BiE 
OP

 W,!*)(; 2E JE ,(- 5,*a; ?E 9E; ! /"-- P$,*?") ^F hOi; V[O hI^^ViE 
V^

 4'$,*)('; dE '& ,*E; A3( ! A%5,*($%,- F[j hBi; PP hI^^OiE 
VB

 F)(e,; 2E dE '& ,*E; /1%*"( G"& \F hPi; OXX^ hI^^BiE 
VI

 :"*f%')'$*')(; dE '& ,*E; S) ! O1#?,- F\[ hBi; IBY hI^^ViE 
VO

 :"%)01K; /E '& ,*E; /1%*"( G"& Gj hI^i; VbV^ hBPP[iE 
VV

 4#*)+; {E '& ,*E; /1%*"( G"& G[ hI^i; XVYV hBPPViE 
VX

 F,L"(&; SE =E ,(- W)(-,**; <E dE; S5: /1%*"( G"& FC]; BOY hI^B^iE 
Vb

 2,00)'; 4E JE ,(- 2)**0; CE DE; ="#?,5& =,- P$,- jC^; BXY hI^BIiE 



 

BO^ 

VY
 2,00)'; 4E JE '& ,*E; A=P\ ! _C hBOi; IYBP hI^BBiE 

V[
 ?K,$L,; AE FE '& ,*E; /1%*"( /"-- B_ hBi; OX hI^BOiE 

VP
 :'(-$)a0'(; 9E dE '& ,*E; /1%*"( G"& \\ hB^i; X^BI hI^^biE 

X^
 d'(0&'$; DE; >,( -'$ S"$!#&; :E /E; W$,!L,(; dE; ,(- 5$)(aL,((; /E ]E; ! P$,- /?") B]C hBOi; 

YOVB hBPPXiE 
XB

 D$"('L'`'$; :E; D#0&,Q00"(; dE /E; ,(- F,#-'&; \E; [1# G": Q(3> Q$&*,: _ hBBi; PX^ hI^^ViE 
XI

 ?K,(+; UE; 2`'$0; 2E; ,(- 5$"p(; 2E; =,- /"-- ^ hOi; b^B hI^^IiE 
XO

 j,(+; cE '& ,*E; =,- /"-- B] hOi; O[^ hI^^YiE 
XV

 4#*)+; {E; J(,K#? H1*#,(& BB hOi; BYP hI^^ViE 
XX

 <"&f*,p; :E '& ,*E; =,- /"-- A%5,*($%,- BF_ hBi; YP hI^^OiE 
Xb

 J-p,$-0; dE ,(- 5,$&*'&&; dE 2E; P!a T%# ^G hPi; BOI^ hI^^XiE 
XY

 9,!,)",(("#; 2E '& ,*E; S%5(,-,>$1 _] hbi; IBB hI^^XiE 
X[

 ="0'(Q'*-; 2E DE ,(- D*,00; 4E SE; ! P$,- /?") B]\ hV^i; Ob[bX hI^^BiE 
XP

 5,$"(; ?E '& ,*E; ! P$,- /?") B]^ hBXi; BVXYP hI^^ViE 
b^

 S"#0&'(); ?E '& ,*E; /"-- FC[ hXi; YBP hI^^BiE 
bB

 4#*)+; {E '& ,*E; ! R#"(,$5 P$,*?") =,- P$,- ^B hVi; IbX hI^^ViE 
bI

 4#*)+; {E; a(,-,>. \B hX ?#!!* Bi; IB hI^^OiE 
bO

 2)L',#*&; 2E ,(- 5,&$,; ?E SE; /1(*$%,>"%"&$& B] hBi; B hI^^biE 
bV

 @"$-; ]E :E; O$- '& ,*E; ! a(,- F]C hXi; B[BY hI^^OiE 
bX

 4KL'*,$; =E '& ,*E; T%# ! /1%*"( FBC hVi; YBP hI^^YiE 
bb

 /$("*-; dE WE ,(- C0,,10; dE WE; A%5,*( G"-1# /1%*"( ^ hBi; bB hI^^IiE 
bY

 \'$$,0; 2E ,(- ?#(; {E; /1%*"( L"## B_] hBi; II hI^^biE 
b[

 F''; ?E ]E '& ,*E; O(,&#1#" \C hOi; BY[ hI^^ViE 
bP

 4#*)+; {E; ?&')('$; :E; 5,$&01K; DE; ,(- :"%)01K; /E; ! /"-- P$,*?") ^G hOi; VPY hI^^XiE 
Y^

 ?&')('$; :E '& ,*E; S) ! O1#?,- F\B hIi; bXX hI^^OiE 
YB

 2,$1'**); 2E '& ,*E; /1%*"( G"& \C hVi; PVV hI^^^iE 
YI

 ?,(1K'f; <E '& ,*E; P!a T%# ^j hbi; BOI^ hI^^biE 
YO

 :``&)('(; JE =E '& ,*E; L16 T%:"&# jB hBBi; BXPB hI^^IiE 
YV

 W,!*)(; 2E JE '& ,*E; ! /-$% \%*,- BF hBVi; IbYO hI^^OiE 
YX

 S,$,(; <E; F)(; 2E @E; d"K,(00"(; ?E FE; ,(- 5,&$,; ?E SE; T%# ! /1%*"( FC_ hOi; I[X hI^^OiE 
Yb

 :,$,; WE '& ,*E; O(,&#1#" \G hOi; Ib[ hI^^XiE 
YY

 2"(+'; /E '& ,*E; /"-- =,- L$8" R*$ \_ hVi; V[Y hI^^biE 
Y[

 d,+*,; 2E '& ,*E; A%5,*($%,-,>. F[j hPi; VOOV hI^^YiE 
YP

 D$'+"$`; 4E jE '& ,*E; /1%*"( G"& Gj hIVi; XYB[ hBPP[iE 
[^

 W'!!'$; 4E DE '& ,*E; /1%*"( G"& \B hIIi; bb^b hI^^IiE 
[B

 d'(0&'$; DE '& ,*E; =,- A%5,*($%,- G hB^i; BOPb hBPPBiE 
[I

 ?)L'(&,*; dE /E '& ,*E; ! P$,- /?") B\\ hBi; XB^ hBPPBiE 
[O

 7'K,$,; ?E '& ,*E; S) ! ="5 J"%"# j\ hIi; B^Y hBPPPiE 
[V

 F,!"#+'; DE '& ,*E; S5: AE9 ="5 P$,- \F]; XIP hI^^[iE 
[X

 ?&$')1K'$; jE '& ,*E; d,(-5 ! a(,- _C hOi; OOO hI^BIiE 
[b

 {'(+'$*)(+; @E '& ,*E; T%# ! =,- R*$ F_ hPi; BBXO^ hI^BIiE 
[Y

 c#)+*'`; 4E /E '& ,*E; =,- A%5,*($%,- \ hYi; BB^O hBPPIiE 
[[

 {K#; TE; <,QQ,-,; /E /E; 4K,(; 4E 2E; ,(- <"p0'&&; 2E; T%# ! /1%*"( ]B hVi; XYV hBPPYiE 
[P

 D#"; {E '& ,*E; /1%*"( G"& \^ hbi; IO^X hI^^PiE 
P^

 :#; =E '& ,*E; /1%*"( G"& \^ hBi; Bb hI^^PiE 
PB

 :#; =E '& ,*E; /1%*"( G"& ]B hBVi; OVXY hI^BIiE 
PI

 2#$,`,L,; /E; @#a,); @E; ,(- 2#$,1K); WE; ! P$,*?") ^G hbi; BbPY hBP[ViE 
PO

 S)L; UE ?E '& ,*E; P$,*?") P$,9?.& G"& /,))3% _][ hIi; OYO hI^^[iE 
PV

 4K'(; :E '& ,*E; ! P$,- /?") BjG hVi; IOb[ hI^B^iE 
PX

 @$'ff,; 2E; U,(+; :E; ,(- <"#; cE 9E; ! /"-- O?.&$,- BB\ hBBi; IYOB hI^BBiE 
Pb

 =)"08<"$),; dE '& ,*E; ! P$,- /?") B]j hIi; BOYI hI^^OiE 
PY

 2'-)p,*,; ?E AE '& ,*E; O(,&#1#" ]_ hOi; IbY hI^BOiE 



 

BOB 

P[
 {K,"; :E '& ,*E; ! a(,- Fjj hbi; IBX[ hI^BIiE 

PP
 :"$(%'$+; JE '& ,*E; OL,R \%" \ hVi; 'BP^XP hI^BBiE 

B^^
 F); UE '& ,*E; /1%*"( G"& ]_ hIi; V[O hI^BOiE 

B^B
 :,(,K,(; <E ,(- j')(%'$+; =E /E; /"-- F[[ hXi; bVb hI^BBiE 

B^I
 2)0K$,; 9E dE '& ,*E; /1%*"( G"& \j hBBi; VOOB hI^^[iE 

B^O
 ]$)L"; /E '& ,*E; /"-- FBF hOi; OOX hI^^XiE 

B^V
 <)$,&; 5E '& ,*E; A%5,*( Q": F^; VX hI^B^iE 

B^X
 9)'&$,0; SE ,(- ]0&L,(; /E; AE9 /"-- G"& _F\ h[i; BOIV hI^B^iE 

B^b
 J+'%*,-; 2E; =,01K; 2E DE; ,(- j',>'$; \E 2E; /3(( \9$% /"-- P$,- BB hXi; bPY hI^B^iE 

B^Y
 c),(; 5E {E ,(- 9"**,$-; dE jE; /"-- F[F hBi; OP hI^B^iE 

B^[
 d"`1'; dE /E ,(- 9"**,$-; dE jE; [1# G": /1%*"( ^ hVi; IOP hI^^PiE 

B^P
 S,$("#%; /E JE '& ,*E; [1#3(" [[^ hYBbIi; XXY hI^^YiE 

BB^
 D"1K'>,; \E '& ,*E; J"%"& Q": B[ hOi; IVB hI^B^iE 

BBB
 \)(-$)'#M; <E; J01"%,$; 9E; ,(- F,f'(('1; DE; A%5,*( G"-1# /1%*"( F\ hOi; bbO hI^^PiE 

BBI
 5'+*'`; FE '& ,*E; S>$%> /"-- [ hbi; IPB hI^^XiE 

BBO
 5'+*'`; FE /E; S,0)(,; ?E; 2,1<"(,*-; dE; ,(- 2,1"0a,; dE /E; /.#,e$%" [_ hIi; BPV hI^^[iE 

BBV
 F''; FE @E '& ,*E; \%*,>"%" B_ hBIi; IBPY hI^^ViE 

BBX
 W#MK"$(; dE /E '& ,*E; /-$% /1%*"( G"& j hPi; IPBI hI^^IiE 

BBb
 21/*K,(`; ?E dE '& ,*E; O(,&#1#" \F hIi; B[I hI^^ViE 

BBY
 /`,*,; DE '& ,*E; /-$% /1%*"( G"& ^ hBOi; VYPI hI^^OiE 

BB[
 U,(,+)0,p,; AE '& ,*E; `3) O1#?,- _^ hIi; I[I hI^^[iE 

BBP
 /`,*,; DE JE '& ,*E; S) ! O1#?,- F]j hBi; YP hI^BBiE 

BI^
 9*,(1K'; /E '& ,*E; OL,R \%" \ hXi; 'B[bV^ hI^BBiE 

BIB
 <,aK">,; ]E '& ,*E; /-$% /1%*"( G"& FG hBIi; OPYP hI^^PiE 

BII
 <,aK">,; ]E; ="p*'`; <E; ,(- C&&L,((; 2E; /-$% /1%*"( G"& BC hBi; B^^ hI^BOiE 

BIO
 WK,*L,((; DE AE '& ,*E; A3( a(,- Gj hBi; BbI hI^B^iE 

BIV
 ?#(; TE '& ,*E; T% I$#(, /"-- Q": P$,- S%$) [\ hbi; XO[ hI^B^iE 

BIX
 ?#(+; ?E UE '& ,*E; /1%*"( G"& \j hIOi; PPPb hI^^[iE 

BIb
 j,(+; =E '& ,*E; OL,R \%" ] h[i; 'VIbXO hI^BIiE 

BIY
 4K#(+; FE jE; 5,0'L,(; /E; /00)a)0; \E; ,(- {K,#; :E JE; ! a(,- F]_ hBi; B^ hI^^XiE 

BI[
 ?K)+'L#$,; SE '& ,*E; O(,&#1#" \^ hPi; PVP hI^^PiE 

BIP
 ?,( @$,(1)01"; CE @E; <'j"*Q; jE 4E; 9''K*; <E 2E; ,(- ]*#L); /E @E; T%# ! /1%*"( FFB hIi; IBO 

hI^^ViE 
BO^

 5,$1*,`; jE jE; j""-$#QQ; =E <E; :,**; 2E 4E; ,(- 4$,L'$; ?E <E; A%5,*($%,-,>. F[\ hBi; BO 

hI^^XiE 
BOB

 {K,"; :E; =,L"0; 4E @E; 5$""a0; dE <E; ,(- 9''K*; <E 2E; ! /"-- O?.&$,- BFC hBi; BBB hI^^YiE 
BOI

 /"; 2E '& ,*E; /1%*"( G"& \] hPi; VIVV hI^^YiE 
BOO

 D,(-'**)(); 9E '& ,*E; S%#$,E$5 G"5,E R$>%1- BC hYi; B^VX hI^BOiE 
BOV

 4#*)+; {E ,(- 9#K$; 2E; =,- /"-- A%5,*($%,- _\C hB8Ii; XI hI^BBiE 
BOX

 :"(+; <E ?E; /(+'*"; FE ?E; ,(- S#$f$"1a; =E; /1%*"( FFC hPi; BPBB hI^^YiE 
BOb

 :"%)01K; /E '& ,*E; ! O1#?,- F^F hOi; IOP hI^^^iE 
BOY

 A,a,0K)L,; dE '& ,*E; /-$% /1%*"( G"& \ hYi; IY^I hI^^^iE 
BO[

 5,)**,$+'"(; dE '& ,*E; /1%*"( A9$5")$,- P$,)1(e"(& O(": FG hYi; BOOB hI^^biE 
BOP

 D'"$+'; <E dE '& ,*E; /-$% /1%*"( G"& FF hXi; B[BX hI^^XiE 
BV^

 2)1K,*,a); \E; ?`$)+"0; SE; 4K,$*'0; 9E; ,(- j,ML,(; dE; P( ! /1%*"( ^C hBIi; IOBI hI^^ViE 
BVB

 ="`#'*,; 2E '& ,*E; ! O1#?,- BCB hBi; VB hI^^ViE 
BVI

 D)$); <E; ]f'(; 2E; ,(- C&&L,((; 2E; S) ! O1#?,- FG^ hbi; IBXP hI^^BiE 
BVO

 9,*L'$; dE; :'$&f"+; 9E dE; ,(- :,LL,1K'$; /E; T%# ! P$,*?") /"-- P$,- _\ hBBi; IIX[ hI^^ViE 
BVV

 S)0K)L"&"; WE; /a)$,; ?E; A,$,f,a); 2E; ,(- W,+,; WE; P-,,5 j\ hVi; BIVO hBPPXiE 
BVX

 @,)(; dE AE '& ,*E; A%5,*($%,-,>. F[G hXi; IIYO hI^^ViE 
BVb

 9'&'$0; 2E; 2#**'$; /E 2E; ,(- ="0'8d"K(; ?E; P-,,5 ^B hB^i; OVPX hBPP[iE 
BVY

 ="0'8d"K(; ?E; S5: AE9 ="5 P$,- [^G; BVX hI^^BiE 



 

BOI 

BV[
 ="0'8d"K(; ?E; ?1K'**'$; dE; J*0"(; DE; ,(- d"('0; ?E /E; ! L"3e,* P$,- jC hIi; IIY hI^^biE 

BVP
 W,p,$,; SE; ]MQ"$-; dE WE; ,(- d"$1`a; 4E FE; /1%*"( =1%1> G"& _; BYY hI^BBiE 

BX^
 S(#!Q'$; :E ,(- 9$')00; =E; T))3%,- /"-- P$,- j\ hBi; [Y hI^^[iE 

BXB
 F#0&; dE /E '& ,*E; /.#,e$%" [ hIi; Pb hBPPIiE 

BXI
 D,)**,$-; dE 9E '& ,*E; A3( ! T))3%,- B_ hVi; [I^ hBPPOiE 

BXO
 d"0&"1a; WE '& ,*E; A3( ! P$,*?") B\j hBi; Bb^ hI^^BiE 

BXV
 F''; ?E ]E '& ,*E; /-$% /1%*"( G"& ^ hBi; OY^ hI^^OiE 

BXX
 F"#; jE '& ,*E; O(,&#1#" [B hOi; IOP hI^^^iE 

BXb
 ]a,L"&"; 2E; F''; 4E; ,(- ]`,0#; =E; /1%*"( G"& G] hBi; BVB hBPPYiE 

BXY
 5"$0'**)("; AE; 5'**-'+$#(; /E; ,(- 5"(,>)-,; 5E; /1%*"( G"& GG hI^i; VbOO hBPPXiE 

BX[
 4K#(+; WE <E '& ,*E; O(,&#1#" _j hOi; BPP hBPPPiE 

BXP
 j,(+; DE; j,(+; dE; ,(- ?,-,$; 2E <E; /1%*"( G"& \j hIOi; PPB[ hI^^[iE 

Bb^
 ?#f#a); :E; 7'-,; WE; C1K)a,p,; WE; ,(- C&"; :E; A%5,*( G"-1# /1%*"( FC hIi; I^P hI^^OiE 

BbB
 F)(; <E FE; jK)&('`; 2E 4E; U,"; {E; ,(- S'**'$; JE WE; /-$% /1%*"( G"& ] hbi; BYYO hI^^BiE 

BbI
 W'$,a,p,; WE '& ,*E; P( ! /1%*"( FCF hB^i; BYOB hI^^PiE 

BbO
 4K'(; WE; j,(+; FE :E; ,(- @,$$,$; jE FE; /1%*"( G"& \C h[i; IBOI hI^^^iE 

BbV
 {'*)>),(0a); ?E '& ,*E; P$,*?$) P$,9?.& S*#1 FG_^ hB8Ii; I[ hI^^BiE 

BbX
 A); {E; F"#; jE; F'L,(; JE ?E; ,(- D,"; /E 4E; /1%*"( G"& \C hXi; BIIX hI^^^iE 

Bbb
 T); ?E; D""-)(+; jE JE; ,(- D$,(-)0; dE =E; \%*,>"%" B[ hbi; PY^ hI^^XiE 

BbY
 ?&')('$; :E '& ,*E; O(,&#1#" \\ hBbi; BYVV hI^^biE 

Bb[
 ?L)&K; 9E 4E ,(- S'**'$; JE WE; O(,&#1#" [j hBi; VY hI^^BiE 

BbP
 j,**('$; FE '& ,*E; /1%*"( G"& \\ hbi; O^[Y hI^^biE 

BY^
 /f'>'-"; /E; 4#(K,; \E; W')M')$,; /E FE; ,(- 2'-')$"0; =E; d,(-5 ! /-$% \%*,- B hBIi; O[V hI^BBiE 

BYB
 ?,(0"('; 9E ,(- 5$"L%'$+; dE; ! /-$% \%*,- _C hPi; B^^X hI^B^iu W')M')$,; /E FE '& ,*E; 

O?1()1*,>"%,)$*& ! ^ hXi; OVB hI^^PiE 
BYI

 <"$QQ; WE 5E '& ,*E; /-$% /1%*"( G"& F\ hBBi; O^I[ hI^B^iu :#-'0; DE '& ,*E; T%:"&# ["K Q(3>& _F 

hOi; bbP hI^BOiE 
BYO

 <':,,(; /E 2E; j"*&'$0; AE 2E; S'**'$; JE WE; ,(- C+(,&"0a); SE 2E; O(,&#1#" \^ hXi; XI[ hI^^PiE 
BYV

 D,--)!,&); dE 9E '& ,*E; /1%*"( G"& G[ hBBi; I[bB hBPPViE 
BYX

 ?#(; 4E '& ,*E; \%*,>"%" BG hI[i; OP^X hI^^biE 
BYb

 9,(; UE; {K"#; @E; {K,(+; =E; ,(- 4*,$'&; @E TE; OL,R \%" j hBi; 'XVXbX hI^BOiE 
BYY

 ?1K#0&; dE '& ,*E; /?") P$,- F_ hBBi; BIOX hI^^biE 
BY[

 2,&0#-,; WE '& ,*E; P$,*?") P$,9?.& G"& /,))3% Bj_ hBi; BYP hI^^BiE 
BYP

 U,L,L"&"; WE '& ,*E; P$,*?") P$,9?.& G"& /,))3% _C\ hIi; bB^ hI^^OiE 
B[^

 2)K,$,; 2E '& ,*E; /-$% R*$ gL,%5h FBB hVi; BVO hI^BIiE 
B[B

 {"#%')-); /E '& ,*E; =,- /1%*"( G"& ] hBi; BVI hI^^PiE 
B[I

 ="1K,; dE '& ,*E; =,- /"-- A%5,*($%,- _jF hB8Ii; BV^ hI^BOiE 
B[O

 :'$$L,((; /E '& ,*E; /1%*"( G"& ]C hBPi; YVXX hI^B^iE 
B[V

 9$)1'L,(; ?E dE '& ,*E; O(,* [1#- S*15 R*$ a R S FFC hOIi; BO^YP hI^BOiE 
B[X

 U#; :E; 9,$-"**; <E; ,(- d">'; =E; [1# G": /1%*"( ^ hBBi; YP[ hI^^PiE 
B[b

 S"$&`*'p0a); 2E ,(- U#; :E; /3(( \9$% T))3%,- BC hIi; II[ hI^^[iE 
B[Y

 U#; :E '& ,*E; [1# G": /1%*"( F[ hBBi; YOb hI^BViE 
B[[

 :"00,)(; <E 2E '& ,*E; P-,,5 FB_ hBi; BX hI^BBiE 
B[P

 W`'; :E '& ,*E; /1%*"( /"-- BB hVi; Vbb hI^BIiE 
BP^

 :'$$L,((; /E '& ,*E; /1%*"( G"& ][ hB[i; XIB[ hI^BViE 
BPB

 C*)"!"#*"0; <E; :)$01K; :E /E; ,(- ?&$#K*; SE; /"-- F_^ hVi; bPO hI^^PiE 
BPI

 D#"; FE '& ,*E; \%*,>"%" _B hVXi; XIYI hI^BOiE 
BPO

 F''; :E '& ,*E; [1# ="5 F\ hBIi; BVIB hI^B^iE 
BPV

 ?'*,(-'$; SE ?E '& ,*E; /1%*"( A9$5")$,- P$,)1(e"(& O(": F\ hOi; XOI hI^^YiE 
BPX

 9,$,*a,$; \E 2E '& ,*E; ! P$,- /?") B]_ hIIi; BOYb^ hBPP[iE 
BPb

 j,a1K"#$'; ?E '& ,*E; O(,&#1#" \^ hbi; bXI hI^^PiE 
BPY

 F''; UE 4E '& ,*E; =,- /"-- O(,#",)$*& F[ hOi; VYB hI^BXiE 



 

BOO 

BP[
 F); WE '& ,*E; ! P$,- /?") B^C hBYi; BBB^[ hI^BXiE 

BPP
 4,f,(,>'; ?E 4E '& ,*E; S) ! O?.&$,- J1&#(,$%#"&# L$:"( O?.&$,- B^^ hBi; DIOb hI^B^iE 

I^^
 4"M; WE =E '& ,*E; /1%*"( G"& ]_ hbi; BYIB hI^BOiE 

I^B
 W)'(; dE 4E '& ,*E; T%# ! P$,- R*$ FC hB^i; BBBb hI^BViE 

I^I
 F''; dE UE '& ,*E; d,(-5 ! ="%& `"1-#? _B hOi; BbY hI^BViE 

I^O
 :0),"; dE dE '& ,*E; P=/ /1%*"( FG; I^V hI^BXiE 

 



 

 

 



 

 

"2:65)+&;+!$<*$)=+)>-%'$)

N??13287E?6)12EKEA3ME35)56725)A5)OEH2?56KE2?665O567)472?O8A)
)57)A54)K82E8674)8@7?6?O54)I@)23H5175@2)I54)86I2?M:654))

I864)A5)H86H52)I5)A8)12?47875)
 

%34@O3)

2,*+$3 *' $_*' -'0 >,$),(&0 1"(0&)&#&)>'L'(& ,1&)Q0 -# $31'!&'#$ -'0 ,(-$"+R('0 h=/i '& -# 0&$"L, 

&#L"$,* -,(0 *' 1,(1'$ -' *, !$"0&,&' $30)0&,(& Z *, 1,0&$,&)"( h4=94i; *'#$0 $'*,&)"(0 $'0&'(& 

)(1"((#'0E A"#0 $,!!"$&"(0 *G)L!,1& -' *G)(&'$*'#a)('8b hCF8bi 031$3&3' !,$ *'0 1'**#*'0 0&$"L,*'0 

!$"0&,&)N#'0 h9$?4i 0#$ *'0 1'**#*'0 3!)&K3*),*'0 &#L"$,*'0 !$"0&,&)N#'0 'M!$)L,(& *'0 >,$),(&0 

,#&"("L'0 -# =/E F' L)*)'# -' 1#*&#$' 1"(-)&)"((3 !,$ *'0 9$?4 h429$?4i 1"(&'(,)& -'0 &,#M 3*'>30 

-GCF8b '& )(-#)0,)& #(' ,#+L'(&,&)"( -' *G,1&)>)&3 &$,(01$)!&)"(('**' -' ?W/WO -,(0 *'0 FA4,9 '& 4V8I% 

'M!$)L,(& *' >,$),(& =/cbV^T; >), #(' ,1&)>,&)"( -' !UY^X8?W/WOE 4'&&' ,1&)>)&3 -' ?W/WO 3&,)& 

)(K)%3' !,$ *, ('#&$,*)0,&)"( -' *GCF8bE FG,(,*`0' !,$ L=A/ ,$$,` '& =W8N94= , L)0 '( 3>)-'(1' #( 

!$"Q)* &$,(01$)!&"L)N#' 0!31)Q)N#' *)3 Z *G'M!$'00)"( -# =/cbV^T '& Z *G'M!"0)&)"( ,# 429$?4; 

)L!*)N#,(& *'0 Q"(1&)"(0 -' L"&)*)&3; -G)(>,0)"( '& -' L)+$,&)"( 1'**#*,)$'0; '& *G'M!$'00)"( -' +R('0 

Q,>"$)0,(& *, -)003L)(,&)"( L3&,0&,&)N#'E /)(0); ("0 $30#*&,&0 )**#0&$'(& #(' 1""!3$,&)"( 3!)&K3*)"8

0&$"L,*' l!$)>)*3+)3'm '( !$30'(1' -' >,$),(&0 ,#&"("L'0 -# =/; )L!*)N#3' -,(0 *, !$"+$'00)"( 

&#L"$,*'E  

2"&0 1*30 . >,$),(&0 1"(0&)&#&)>'L'(& ,1&)Q0 -# =/; CF8b; ?W/WO; L)1$"'(>)$"(('L'(& 0&$"L,*; 1,(1'$ 

-' *, !$"0&,&' 

 

+L4728H7)

4"(0&)&#&)>'*` ,1&)>' ,(-$"+'( $'1'!&"$ h/=i >,$),(&0 ,(- 0&$"L,* L)1$"'(>)$"(L'(& ,$' )(>"*>'- )( 

1,0&$,&)"( $'0)0&,(& !$"0&,&' 1,(1'$ h4=94i; %#& &K')$ $'*,&)"(0K)! $'L,)(0 #(a("p(E j' -'01$)%' &K' 

'QQ'1&0 "Q )(&'$*'#a)(8b hCFbi 0'1$'&'- Q$"L !$"0&,&' 0&$"L,* Q)%$"%*,0& 1'**0 h9$?4i &"p,$-0 !$"0&,&' 

'!)&K'*),* 1,(1'$ 1'**0 'M!$'00)(+ 1"(0&)&#&)>'*` ,1&)>' /= >,$),(&0E 4"(-)&)"('- 1#*&#$' L'-)#L Q$"L 

9$?4 h429$?4i 1"(&,)('- K)+K *'>'*0 "Q CF8b ,(- *'- &" ,( )(1$',0'- ?W/WO &$,(01$)!&)"(,* ,1&)>)&` )( 

FA4,9 ,(- 4V8I% 1'**0 'M!$'00)(+ &K' /=cbV^T >,$),(&; &K$"#+K !UY^X8?W/WO ,1&)>,&)"(E WK)0 ?W/WO 

,1&)>)&` p,0 0)+()Q)1,(&*` -)L)()0K'- p)&K ('#&$,*)f)(+ ,(&)%"-` ,(&)8CFbE D'(' 'M!$'00)"( ,(,*`0)0 

#0)(+ L=A/ ,$$,` ,(- =W8N94= K)+K*)+K&'- , 0!'1)Q)1 &$,(01$)!&)"(,* !$"Q)*' $'*,&'- &" /=cbV^T 

'M!$'00)"( ,(- 9$?4 'M!"0#$'; $'0#*&)(+ )( 1'**#*,$ L"&)*)&`; )(>,0)"( ,(- 1'**#*,$ L)+$,&)"(; ,(- CF8b 

+'('0 'M!$'00)"( !$"L"&)(+ L'&,0&,&)1 -)00'L)(,&)"(E ]>'$,**; "#$ -,&, 'L!K,0)f' , �!$'Q'$$'-� 

'!)&K'*)"80&$"L,* 1""!'$,&)"( pK'( 'M!$'00)(+ 1"(0&)&#&)>' ,1&)>' =/ >,$),(&0; pK)1K 1"(&$)%#&'0 &" 

&#L"$ !$"+$'00)"(E 

 

S'` p"$-0. 1"(0&)&#&)>'*` ,1&)>' /= >,$),(&0; CF8b; ?W/WO; 0&$"L,* L)1$"'(>)$"(L'(&; !$"0&,&' 1,(1'$ 

!$"+$'00)"( 


