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A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01* ;#1+ <==> 2L 

>" Z.,&&'7:2.$,.' 
 

3-/$" ,"-/&'%:." :&E).:"+. 
 

!" #$%&&'()*$"%$' '+, -./%0%' 1"$ "$$2,. -3 4*0+'%& -56,", -3 78 /.9$%'$ :;;<  
 

!"#$%& "'$#($& )&* +,-.&* &/ $+0#$/(/('1 )&* )(*2(0,(1&* )#1* ,3&1*&(%1&4&1/ *&5
2'1)#($& (16+$(&7$ 

 

            
M' E' H' J' `,)4,;&,1') 

ON S< SO 88 S< SO 88 S< SO 88 
X1#$i#0+ X\T N > N N > N N > N N 
T""*5#$% TGG L L F F F F L F F L 
T$9"#0+ TB^  <   L L     
;#(-'5#(0P)*+ ;T? > > > N > > N F > N 
d0/"/90* d[S < < < <    2 2 2 
7,0*$,*+ 7AD     < < < < < < 
Z0+(/01* Z[7 < < < < < 2 2    
^'/91#4-0* ^DS < < 2 2 < < <    
G#$9)*+ *( ,)"()1*+ %* "&T$(0P)0(' GAT  L   <      
7'50$#01* '%),#(0/$ ,080P)* 7DA        L L L 
[$K/15#(0P)* [BX     2 2 2    
D%),#(0/$ 80+)*""* *( #1(0+(0P)* DmT < 2 < < < < < 2 < < 
T,(080('+ 5#$)*""*+ T;daT;? < < < <  < F   L 
D%),#(0/$ 5)+0,#"* D;] 2 2 < <    2   
D,/$/50* K#50"0#"* DXT        < < < 
D%),#(0/$ 4-V+0P)* *( +4/1(08* D!7 L L L L L L L < < < 
S4(0/$+ (1/$, ,/55)$ S?A <          
\'4'(0(/01* \D!       2   2 
T,(080(' ,/54"'5*$(#01* M /4(0/$ TAS   < <       
;#(-'5#(0P)*+ $08*#) <2U ;T?Zn        22U   
 !JKLM NOPQ           
^1*, ^\D        F   
/) #$9"#0+ /) 0(#"0*$LU TB^a[?T        L L  
 !JKLM K6PQ           
G#(0$ GT?        F   
G#$9)* 5/%*1$* SG;        F   
7,0*$,*+ *Y4E *( 5#(-E S7D        F   
7,0*$,*+ -)5#0$*+ S7Z        F   

  L= L2 L2 L< L2 L2 L2 L<aLF L= L2 
T,(080('+ ,/54"E K#,)"(#(08*+ TAS  <   <   < < < 
 
2U ;#(-'5#(0P)*+ $08*#) < *+( ,/5410+ %#$+ "&S7DE [" *+( /KK*1(6 *$ 4")+6 #8*, "*+ /4(0/$+ G#(0$6 SG; *( S7ZE 
<U !/)1 "* (/(#"6 $* ,/$+0%'1*1 P)&)$* "09$* %* "# h/$* 910+'*E 
LU ]$* %*+ %*)Y "#$9)*+E
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 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> 2F 

F" I=$&3$+,21 
 
F"! ?$ 4214';+,21 (' &B6=$&3$+,21 '1 .'&$+,21 $='4 &') 2%A'4+,9) (B$;;.'1+,))$5' 
 
 

G*+ 9*+(*+ 4'%#9/90P)*+ *( "*+ 0$+(1)5*$(+ %&'8#")#(0/$ P)0 ")0 %/$$*$( ,/14+ %/08*$( 4*15*((1* ` 
 

M "o'"@8* 

• %* 50*)Y ,/541*$%1* ,* P)&/$ #((*$% %* ")0 f 
• %o0%*$(0K0*1 4")+ ,"#01*5*$( ,* P)o0" # #,P)0+ f 
• %* (01*1 41/K0( %* +*+ *11*)1+ 4/)1 4/)8/01 V 1*5'%0*1 f 
• %* %0+4/+*1 %) (*54+ $',*++#01* 4/)1 #,P)'101 "*+ ,/$$#0++#$,*+ *( ,/54'(*$,*+ #((*$%)*+E 

M "o*$+*09$#$( 

• %* ,"#10K0*1 "*+ *Y09*$,*+ M "o'9#1% %*+ '"@8*+ f 
• %o0%*$(0K0*1 "*+ #,P)0+0(0/$+ /) "*+ %0KK0,)"('+ 1*$,/$(1'*+ 4#1 "*+ '"@8*+6 %* (01*1 4#1(0 %* "*)1+ *11*)1+ 4/)1 "*)1 4*15*((1* %* 

41/91*++*1 f 
• %o#Q)+(*1 "*+ #,(080('+ %o*$+*09$*5*$(a#441*$(0++#9* +)1 "# :#+* %o/:+*18#(0/$+ 4")+ K0$*+ %* "# 41/91*++0/$ %* "o'"@8* f 
• %o'(#:"01 1'9)"0@1*5*$( %*+ 4/0$(+ %* +0()#(0/$+E  

#)Y 4#1*$(+ 

• %* 41*$%1* ,/$$#0++#$,* %* 5#$0@1* 1'9)"0@1* *( ,/$,1@(* %* ,* P)* "*)1 *$K#$( # #4410+ *( %*+ %0KK0,)"('+ '8*$()*""*+ P)o0" 
1*$,/$(1* #K0$ %* 4/)8/01 (1/)8*1 )$* K/15* %o#0%* +0 $',*++#01* f 

• %* :'$'K0,0*16 M P)#(1* 1*410+*+ %#$+ "o#$$'*6 %* :0"#$+ 4*15*((#$( %* +0()*1 "# 41/91*++0/$ %* "*)1 *$K#$( 4#1 1#44/1( #)Y  
#((*$(*+ %* "o',/"* f 

• %* :'$'K0,0*1 %o',-#$9*+ K#50""*I',/"* 10,-*+ *( ,/$+(1),(0K+E 

M "o',/"* • %* 41*$%1* %*+ %',0+0/$+ ,01,/$+(#$,0'*+ %* 41/5/(0/$ *( %o/10*$(#(0/$ f 
• %* 41',0+*1 "*+ *Y09*$,*+ M ,-#P)* '(#4* %) 4#1,/)1+ %* "o'"@8*E 

#)Y K/15#(0/$+ 
+):+'P)*$(*+ 

 

• %oc(1* 50*)Y 0$K/15'*+ +)1 "*+ $08*#)Y %* ,/54'(*$,*+ #,P)0+ 4#1 "*+ '"@8*+E 
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 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> 2> 

F"/ ?') 9214+,21) (' &K6=$&3$+,21 
 

?*""* P)o*""* #44#1#_( %#$+ "*+ 50++0/$+ %* "o',/"* $*),-.(*"/0+*6 "o'8#")#(0/$ # 4/)1 K/$,(0/$+ ` 
 

( %* 9)0%*1 "o'"@8* %#$+ +*+ #441*$(0++#9*+ f 
( %o'(#:"01 %*+ :0"#$+ *( %o0$K/15*1 "# K#50""* f 
( %* %',0%*1 %* "# 41/5/(0/$6 %* "# ,*1(0K0,#(0/$ *( %* "o/10*$(#(0/$ %* "o'"@8* f 
( %&#Q)+(*1 "&*$+*09$*5*$( #)Y *Y09*$,*+ %*+ 41/91#55*+ *( #)Y :*+/0$+ %*+ '"@8*+E 

 
A*+ K/$,(0/$+ ,/11*+4/$%*$( 1*+4*,(08*5*$( M &K6=$&3$+,21 92.*$+,='R d &B6=$&3$+,21 )2**$+,=' '+ d &B6=$&3$+,21 4'.+,9,4$+,='"  
 
 
`69,1,+,21) P 
 

$" ?K6=$&3$+,21 92.*$+,=' 
 

Go'8#")#(0/$ K/15#(08* K#0( 4#1(0* 0$('91#$(* %) 41/,*++)+ %o#441*$(0++#9*E Ao*+( )$* '8#")#(0/$ ,/$(0$)* P)0 +o*KK*,()* (/)( #) "/$9 %* "# K/15#(0/$E 7/$ 
:)( $o*+( 4#+ %* $/(*1 "o'"@8* /) %* "* ,"#++*1 4#1 1#44/1( #)Y #)(1*+ 5#0+ %* 1*4'1*1 +*+ #,P)0+6 +*+ %0KK0,)"('+ *( %* "o$,('. d ;.25.'))'.E 3#$+ ,* 
,/$(*Y(*6 "o'8#")#(0/$ K/15#(08* *+( "* 5/(*)1 %o)$* 4'%#9/90* %0KK'1*$,0'*E Ao*+( #)++0 )$* '8#")#(0/$ 0$(*1#,(08* #) ,/)1+ %* "#P)*""* "o'"@8* #441*$% M 
#)(/I1'9)"*1 +*+ #441*$(0++#9*+ *( +*+ ,/54/1(*5*$(+ +,/"#01*+ '1 9214+,21 (K$;;.64,$+,21) .653&,-.') '"#:/1'*+ #8*, "o*$+*09$#$(E I&&' ;2.+' )3. 
(,996.'1+') +Q4:') .6$&,)6') ;$. &K6&-=' )'&21 &') 2%A'4+,9) .'+'13)" 

 
%" ?K6=$&3$+,21 )2**$+,='  
 

D""* ,/$+0+(* M '(#:"01 4)0+ M ,/55)$0P)*1 )$ :0"#$ %*+ ,/$$#0++#$,*+ *( %*+ ,/54'(*$,*+ P)0 #((*+(* "* $08*#) %o#,P)0+0(0/$ *(a/) %o#%'P)#(0/$ %* "# 
41/91*++0/$ %* "o'"@8* 4#1 1#44/1( #)Y /:Q*,(0K+ %) 4"#$ %o'()%*+E Go'8#")#(0/$ +/55#(08* +*1( d ,192.*'. "o'"@8*6 +*+  
4#1*$(+ *( "*+ %0KK'1*$(*+ 0$+(#$,*+ ,/$,*1$'*+ %*+ ,/$$#0++#$,*+ *( %*+ ,/54'(*$,*+ #,P)0+*+E @') %,&$1) ;2.+'1+ )3. 31' ;6.,2(' 
(K$;;.'1+,))$5' '1 9214+,21 (') 2%A'4+,9) ;23.)3,=,)" 

 
4" ?K6=$&3$+,21 4'.+,9,4$+,=' 

 
T "# K0$ %o)$ ,V,"* /) %o)$ %*91'6 "o'8#")#(0/$ +/55#(08* 1*8c( 31 4$.$4+-.' 4'.+,9,4$+,9" D""* ,/$%)0( M 41*$%1* %*+ %',0+0/$+ P)#$( M "# 9*+(0/$ %) 4#1I
,/)1+ %* "o'"@8* ` 41/5/(0/$6 ,-#$9*5*$( %o/10*$(#(0/$ /) 1*%/):"*5*$( +*"/$ "*+ 1@9"*5*$(+ *$ 809)*)1 #,()*""*5*$(E  
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 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> 2N 

 
?') +.2,) 9214+,21) (' &K6=$&3$+,21 

 
G* (#:"*#) ,0I#41@+ +V$(-'(0+* *( 0"")+(1* "*+ (1/0+ K/$,(0/$+ %* "o'8#")#(0/$E 

 

 X2.*$+,=' V2**$+,=' @'.+,9,4$+,=' 

01+'1+,21) 

I TQ)+(*1 "*+ 41/,*++)+ %o*$+*09$*5*$( a #441*$(0+I
+#9* f 

I T5'"0/1*1 "*+ %',0+0/$+ 1*"#(08*+ M "o#441*$(0++#9* 
%* ,-#P)* '"@8* f 

I T++)1*1 "# 41/91*++0/$ %*+ '"@8*+E 

I k(#:"01 )$ 4/0$( %* +0()#(0/$ 41/80+/01* f 
I \*$+*09$*1 +)1 "*+ #,P)0+0(0/$+6 "*+ 41/I

91@+ /) "*+ %0KK0,)"('+ 1*$,/$(1'*+E 

I D(#:"01 )$ :0"#$ %* ,* P)* "o'"@8* # #4I
410+ *$ 5*((#$( *$ 1#44/1( +*+ ,/54'I
(*$,*+ #8*, "*+ /:Q*,(0K+ %) 4"#$ 
%o'()%*+ R!DB7DUE  

Z')+') ;.27
9')),211'&) 

I \'9)"*1 *( #)(/1'9)"*1 "*+ #441*$(0++#9*+ f 
I T%#4(*1 "* %0+4/+0(0K %o*$+*09$*5*$( 4/)1 *$ (01*1 

"*+ 5*0""*)1+ *KK*(+ 4/++0:"*+ %#$+ "*+ #441*$(0+I
+#9*+ *$ K/$,(0/$ %*+ ,#1#,('10+(0P)*+ %*+ '"@8*+E  

I B/(*1 "* (1#8#0" %* "o'"@8* f 
I [$80(*1 M "o',-#$9* $/(#55*$( *$ ,#+ 

%* +0()#(0/$+ 4#1(0,)"0@1*+E 

I T((*+(*1 "*+ ,/54'(*$,*+ #,P)0+*+ #) 
(*15* %o)$* 4'10/%* %* K/15#(0/$ f 

I T((*+(*1 "* K#0( P)* "o'"@8* %0+4/+* %*+ 
,/54'(*$,*+ $',*++#01*+ M "# 4/)1I
+)0(* %* +*+ '()%*+E 

`')+,1$+$,.') 
T;.,2.,+$,.')W I D"@8*+6 *$+*09$#$(+  I !#1*$(+6 '"@8*+ I !#1*$(+6 '"@8*+6 [$+(0()(0/$+ +,/"#01*+ 

S2*'1+) I ?/)( #) "/$9 %* "o#441*$(0++#9*  
I G/1+ %*+ 4/0$(+ %* +0()#(0/$  
 R(/)( #) "/$9 %* "o#$$'*6 #)Y 50I

+*5*+(1*+6 +*5*+(1*+U 

I T "# K0$ %o)$* #$$'* +,/"#01*  
I T "# K0$ %* "# +,/"#10(' /:"09#(/01* R,*1(0I

K0,#(0/$U 

I\'*;&') 
(K,1)+.3*'1+) 

I S:+*18#(0/$+ R0$+(1)5*$('* /) $/$U6 0$(*11/9#(0/$+ 
/1#"*+ /) ',10(*+6 ,/55*$(#01*+ *$ 1*(/)1 

I T9*$%# +,/"#01*  
I d)""*(0$ +,/"#01*  
I ?1#8#)Y %*+ '"@8*+ #) (*15* %o)$* +'I

P)*$,* %o#441*$(0++#9* 

I A/$%0(0/$+ %* 41/5/(0/$ *( 
%o/10*$(#(0/$  

I d)""*(0$ +,/"#01*  

0*;&,4$+,21) 
;6($525,C3') 

I 3'8*"/44*1 "# P)#"0(' %*+ 0$K/15#(0/$+ %/$$'* *$ 
 1*(/)1 M "o'"@8* V ,/5410+ "o#)(/I'8#")#(0/$E  

I X/$%*1 "# $/(* +)1 )$* 5/V*$$* #10(-I
5'(0P)*E  

 

I X/$%*1 "# ,*1(0K0,#(0/$ 4#1 )$* 
5/V*$$* #$$)*""* *( )$* 5/V*$$* 
9'$'1#"* *Y4105#$( "* %*91' %* 5#_I
(10+* %*+ #,P)0+0(0/$+ *$ K/$,(0/$ %*+ 
#((*$(*+ %* "o',/"*E 
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 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> 2O 

F"> ?') *2($&,+6) '+ &') 421(,+,21) (K$;;&,4$+,21 
 
 
?') *2*'1+) (' &K6=$&3$+,21 
Go'8#")#(0/$ 0$(*180*$( M P)#(1* 5/5*$(+ %* "o#$$'* +,/"#01* ` 
 
$" #23+ $3 &215 (' &K$116'R (3.$1+ (,='.)') )6C3'14') (K$;;.'1+,))$5'R &K6=$&3$+,21 .'1( 42*;+' (' &$ ;.25.')),21 (' &K6&-='" 

 
D8#")*1 4/)1 9)0%*1 "o'"@8* %#$+ +*+ #441*$(0++#9*+ 054"0P)* ` 

 

3o)$* 5#$0@1* 9'$'1#"*6 )$* %'5#1,-* K/15#(08* ,/541*$% (1/0+ '(#4*+ 410$,04#"*+ ` 
( S:+*18*1 *( 1*,)*0""01 %* "o0$K/15#(0/$ f 
( T$#"V+*1 *( 0$(*141'(*1 "o0$K/15#(0/$ f 
( 3',0%*1 %*+ 1'9)"#(0/$+ 4*$%#$( /) #41@+ "o#,(080('E 

 

e1' (6*$.4:' 92.*$+,=' ,*;&,C3' &') 5')+') ;.29')),211'&) )3,=$1+) P 
 

?/)( #) "/$9 %* "o#$$'*6 "*+ ,/$(*$)+ *( "*+ /:Q*,(0K+ %o#441*$(0++#9* %) 4"#$ %o'()%*+ %/08*$( c(1* ,"#01*5*$( %'K0$0+ *( ,/55)$0P)'+ #K0$ %* %'(*150$*1 "*+ K0$#"0('+ *( "*+ /:Q*,I
(0K+ M #((*0$%1*E 

 

D$  ,/)1+ %o#441*$(0++#9*6 *$ K/$,(0/$ %) ,/$(*Y(* %* "# ,"#++*6 "o*$+*09$#$( %0+4/+* %* $/5:1*)+*+ 4/++0:0"0('+ 4/)1 1*$%1* "o'8#")#(0/$ 4")+ K/15#(10,*6 4#1 *Y*54"* ` 

( DY4"0,0(*1 "*+ /:Q*,(0K+ M #((*0$%1* *( "*+ #,(080('+ *$80+#9'*+ #) %':)( %o)$* +'P)*$,* %o*$+*09$*5*$( f 
 

( [$%0P)*1 M "o#8#$,* "*+ ,10(@1*+ %* 1')++0(* %* "o#,(080(' f 
 

( [54"0P)*1 "o'"@8* %#$+ +*+ #441*$(0++#9*+ *( ")0 %/$$*1 "o/,,#+0/$ %* 4#1"*1 %* +*+ %'5#1,-*+ %* (1#8#0" f 
 

( X#8/10+*1 "*+ ,/$(#,(+ *$(1* "*+ '"@8*+ P)0 "*+ #5@$*$( M ,/$+(1)01* *$+*5:"* %* $/)8*""*+ ,/$$#0++#$,*+ f 
 

( S:+*18*1 "*+ '"@8*+ +)1 "# 5#$0@1* %/$( 0"+ +oV 41*$$*$( 4/)1 1'#"0+*1 )$* (.,-* f 
 

( [%*$(0K0*1 "*+ #,P)0+ *( "*+ %0KK0,)"('+ P)* "*+ '"@8*+ 4*)8*$( 1*$,/$(1*1 *$ K/$,(0/$ %*+ /:Q*,(0K+ K0Y'+ f 
 

( T$#"V+*1 #8*, ,*1(#0$+ '"@8*+ "*)1+ *11*)1+6 ,-*1,-*1 #8*, *)Y ,* P)0 "*+ 41/8/P)* *( 41/4/+*1 %* $/)8*""*+ +0()#(0/$+ f  
 

( 30KK'1*$,0*1 "*+ (.,-*+6 ,-/0+01 *( 5*((1* *$ 4"#,* %*+ +0()#(0/$+ %o#441*$(0++#9* 4*15*((#$( "# 41/91*++0/$ *( "* 1*$K/1,*5*$( %*+ #,P)0+E 
 

N'1(.' 42*;+' (' &$ ;.25.')),21 '1 423.) (B$;;.'1+,))$5'  
 
G*  1*(/)1 %* "o0$K/15#(0/$ M "o'"@8* +* K#0( #) 5/V*$ (K31 42**'1+$,.' 23 '142.' (K31' $;;.64,$+,21E 3)1#$( "# 4-#+* %o#441*$(0++#9*6 "*+ 0$K/15#(0/$+ +)1 "# 41/91*++0/$ %* 
"o'"@8* $* K/$(6 *$ 410$,04*6 4#+ "o/:Q*( %&)$* ,/55)$0,#(0/$ #)Y 4#1*$(+ ?/)(*K/0+6 +0 $',*++#01*6 "*+ 4#1*$(+ +/$( 0$K/15'+ %* "o'8/")(0/$ %* "*)1 *$K#$( 4#1 (') +.$=$3\ ),51,9,4$7
+,9)6 ,o*+(IMI%01* "*+ (1#8#)Y P)0 0"")+(1*$( "* 50*)Y "*+ 41/91<+ /) "*+ %0KK0,)"('+ 1*$,/$(1'*+E  



 
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  DmTG]T?[SB 

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> 2H 

 
G*+ 9*+(*+ 41/K*++0/$$*"+ 4/)1 '(#:"01 %*+ :0"#$+ (/)( #) "/$9 %* "&#$$'* ` 

 
G*+ 9*+(*+ 41/K*++0/$I

$*"+ %* "o'8#")#(0/$ 
+/55#(08* (/)( #) "/$9 

%* "o#$$'* 

G&0$K/15#(0/$ 4'10/%0P)* 054"0P)* )$ *$+*5:"* %* 9*+(*+ 41/K*++0/$$*"+ ,/$+0+(#$( 4/)1 "o*$+*09$#$( M ` 
I 3'K0$01 "*+ ,10(@1*+ %* "o'8#")#(0/$ *$ +* 1'K'1#$( #)Y /:Q*,(0K+  %) 4"#$ %&'()%*+ f 
I  ;*((1* *$ 1*"#(0/$ "*+ 1'+)"(#(+ *( "*+ #((*$(*+ K0Y'*+E  

\*$%1* ,/54(* %*+ 
4/0$(+ %* +0()#(0/$ 

#) ,/)1+ %* "o#$$'* 
 

G# K0$ %o)$* +'P)*$,* %o#441*$(0++#9* /) %o)$ 5/%)"* K#0( "o/:Q*( %o)$* '8#")#(0/$ (1#%)0(* 4#1 )$* $/(* (1#$+,10(* %#$+ "&#9*$%# +,/"#01*E 
 

!/)1 ,"#10K0*1 "# 5#$0@1* %* ,/55)$0P)*1 "*+ 1'+)"(#(+ #)Y 4#1*$(+ ` 
 

I G*+ (1#8#)Y +/$( %#('+ f 
I G*+ /:Q*,(0K+ K09)1*$( +)1 "*+ (1#8#)Y K#0+#$( "o/:Q*( %o)$* $/(*E 

 
%" <3 423.) (' &K$116' )42&$,.'R d ('3\ .';.,)') T$3\ *,7)'*')+.')WR 31' ,192.*$+,21 ')+ 42**31,C36' d &K6&-=' '+ d )') ;$.'1+)"  

 
T)Y 50I+*5*+(1*+6 "&0$K/15#(0/$ 4/1(* +)1 )$* #441',0#(0/$ 9'$'1#"* %* "# +0()#(0/$ %* "&'"@8* %#$+ "*+ %0KK'1*$(*+ %0+,04"0$*+E  

 

\*$%1* ,/54(* %* "# 
+0()#(0/$ %* "o'"@8* 
%#$+ "*+ %0KK'1*$(*+ 

%0+,04"0$*+ 
#)Y 50I+*5*+(1*+ 

 
 

 
?') ;2,1+) (' ),+3$+,21) $3\ *,7)'*')+.') 21+ ;23. 9214+,21 (K,192.*'. &') ;$.'1+) )3. &$ ;.25.')),21 5616.$&' (' &'3. '19$1+" 

 
G&'8#")#(0/$ %* 50I+*5*+(1* ,/$(*$)* %#$+ "&#9*$%# +,/"#01* *+( )$ 0$%0,#(*)1 P)0 4*15*( %* 41'8/01 "# 50+* *$ 4"#,* %*+ 5*+)1*+ 
P)0 ,/11*+4/$%*$( "* 50*)Y M "# +0()#(0/$ %* "o'"@8*E 
 

I  T) 41*50*1 50I+*5*+(1*6 "o0$K/15#(0/$ 4/1(* 410$,04#"*5*$( +)1 "# 41/91*++0/$ %* "o'"@8* f  
I  T) +*,/$% 50I+*5*+(1*6 0" +o#90( %* K#01* )$ 4/0$( %* +0()#(0/$ #8#$( "# K0$ %* "o#$$'* +,/"#01* #K0$ %o0$K/15*1 "o'"@8* *( +*+  

4#1*$(+ %o'8*$()*"+ +0()#(0/$+ %* 1*%/):"*5*$( /) %* 1'/10*$(#(0/$E 
 

 



 
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  DmTG]T?[SB 

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> 2J 

 
 
 

4" <3 )'*')+.'R ,& )B$5,+ (B31' 6=$&3$+,21 %,&$1 
 

G&0$K/15#(0/$ 80+* M 1*$+*09$*1 "*+ 4#1*$(+ +)1 "*+ #,P)0+0(0/$+ %* "*)1 *$K#$( *$ "0*$ #8*, "*+ #((*$(*+ %* "&',/"* *( 4*15*(6 ,#+ ',-'#$(6 %* 41*$%1* "*+ %',0I
+0/$+ "*+ 50*)Y #%#4('*+ M "# +0()#(0/$ %* "&'"@8*E  
 

 
G*+ 9*+(*+ 41/K*++0/$I

$*"+ %* "o'8#")#(0/$ 
+/55#(08* #) +*5*+(1* 

 

 
T) +*5*+(1*6 "* 4/0$( %* +0()#(0/$ ,/55)$0P)' M "&'"@8* *( #)Y 4#1*$(+ ,/541*$% &K6=$&3$+,21 );64,9,C3' ;$. (,)4,;&,1' 23 (2*$,1'R 
+/0( "*+ 1'+)"(#(+ *Y4105'+ +/)+ K/15* %o)$* 5/V*$$* #10(-5'(0P)* #11/$%0* #) p 4/0$(E  
 



 
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  !DAT\S 

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> <= 

L" ?' ;&$1 4$(.' .2*$1( T8I@<NOW 
 

L"! ?') &,51') (' 92.4' (' &B'1)',51'*'1+ (69,1,') 
;$. 8I@<NO  

 
G* 410$,04#" :)( %) !DAT\S *+( )$* -#15/$0+#(0/$ %*+ 4"#$+ %&'()%*+ 
1/5#$%+ M (1#8*1+ "# 4/)1+)0(* %*+ 5c5*+ /:Q*,(0K+ *++*$(0*"+ %* K/15#I
(0/$ %#$+ ,-#P)* ,#$(/$E A* 4"#$ 41',0+* "*+ ,/54'(*$,*+ P)* "*+ '"@I
8*+ %/08*$( #,P)'101 *( %'8*"/44*1 #) K0" %* "*)1 +,/"#10(' 41'+,/"#01* *( 
/:"09#(/01*E 
 
G# ,/$+(1),(0/$ %) !DAT\S +&#44)0* +)1 "*+ 8#"*)1+ ,/$(*$)*+ %#$+ "# 
3',"#1#(0/$ +)1 "*+ K0$#"0('+ *( /:Q*,(0K+ %* "&D,/"* 4):"0P)* %* "# A[[!E 
G*+ (1/0+ *$(1'*+ %) !DAT\S +/$( ` 
 

L"!"!  ?') 4,1C (2*$,1') (' 92.*$+,21 (,)4,;&,1$,.' 23  ;&3.,(,)4,;&,1$,7
.') )21+ P 

 
( G*+ #1(+ 
( G* ,/14+ *( "* 5/)8*5*$( 
( G*+ "#$9)*+ 
( G*+ 5#(-'5#(0P)*+ *( "*+ +,0*$,*+ %* "# $#()1* 
( G*+ +,0*$,*+ %* "&Z/55* *( %* "# +/,0'('  

  
G# 1'4#1(0(0/$ *$ ,-#54+ %0+,04"0$#01*+ 80+* )$* 4")+ 91#$%* ,/-'1*$,* 
*$(1* "*+ +#8/01+ *( "*+ #441/,-*+ 4'%#9/90P)*+ 41/41*+ M ,*+ %/5#0I
$*+E !/)1 "&'"@8*6 "*+ 5#(0@1*+ *$+*09$'*+ +/$( +/)8*$( 4*1i)*+ ,/55* 
#V#$( 4*) %* 1#44/1( *$(1* *""*+E A*((* 41'+*$(#(0/$ 4")+ 9"/:#"0+#$(* *+( 
)$ *KK/1( *$ 8)* %&0$(1/%)01* %*+ 4#++*1*""*+ *$(1* "*+ %0KK'1*$(*+ %0+,04"0I
$*+E  
 
 
 

L"!"/  ?') +.2,) (2*$,1') (' 92.*$+,21 5616.$&' 42*;.'11'1+ P 
 

( G* 1#44/1( M +/0 f 
( G* 1#44/1( #)Y #)(1*+ f 
( G* 1#44/1( #) 5/$%*E 

 
G&D,/"* %/0( ,*1(*+ 0$+(1)01*6 5#0+ *""* %/0( #)++0 %/$$*1 %*+ ,"'+ 4/)1 
50*)Y ,/541*$%1* "* 5/$%*6 %'8*"/44*1 "* +*$+ %* "# ,0(/V*$$*(' #,I
(08*6 +(05)"*1 "* 9/g( %* "# K/15#(0/$ (/)( #) "/$9 %* "# 80*6 ,/55* "# 
,/$+,0*$,* %*+ %1/0(+6 %*+ %*8/01+ *( %*+ 8#"*)1+ +/,0#"*+ %#$+ $/(1* 
+/,0'('E 
T) %*91' +*,/$%#01*6 /$ ,/$+0%'1*1# "*+ %/5#0$*+ %* K/15#(0/$ 9'$'I
1#"* ,/55* %*+ %/5#0$*+ +/,0'(#)Y ,1/0+#$( "*+ %/5#0$*+ %0+,04"0$#01*+ 
(1#%0(0/$$*"+ ,/55* "&'%),#(0/$ M "# ,0(/V*$$*('6 M "&*$801/$$*5*$(6 M "# 
+#$('6 M "&0$K/15#(0/$ *( #)Y 5'%0#+E 
 

L"!">  ?') 4,1C (2*$,1') (' 92.*$+,21 (' 4$;$4,+6) +.$1)='.)$&') 
 
D$K0$ "* !DAT\S (1#0(* %* ,#4#,0('+ P)0 $* 1*"@8*$( 4#+ %&)$* %0+,04"0$* 
/) %&)$ #441*$(0++#9* 4#1(0,)"0*1 *( P)* "&/$ P)#"0K0*1# %* W(1#$+8*1+#"*+WE 
A* +/$( ,*""*+ P)* "&/$ *Y*1,* $/(#55*$( #) ,/)1+ %* "# +,/"#10('E G* 
4"#$ ,#%1* *$ # 1*(*$) ,0$P6 #44*"#$( "*+ *$+*09$#$(+ M "*+ %'8*"/44*1 
%* 5#$0@1* 41080"'90'* %#$+ (/)(* #,(080(' %&#441*$(0++#9* ` 
 

( G# ,/""#:/1#(0/$ f 
( G# ,/55)$0,#(0/$ f 
( G# %'5#1,-* ,10(0P)* f 
( G# 4*$+'* ,1'#(10,* f 
( G# 1'K"*Y0/$E
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 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> <2 

 
 
!DAT\S 41'+*$(* #0$+0 "&0$(*1#,(0/$ *$(1* ,*+ (1/0+ %/5#0$*+  P)0 ,/$+(0()*$(  "* 41/Q*( %* K/15#(0/$ %* "&'"@8* *( %* "# ,)"()1* ,/55)$* %* "&D,/"* 4):"0P)*E 
 
 
 



 
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  !DAT\S 

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> << 

 

 !"#$"%&'()% *) +,-./   !012 *) +,-./ 

L"!"F ?') 2%A'4+,9) ;.,2.,+$,.') (B$;;.'1+,))$5' 
 
!DAT\S ,/541*$% 2=J /:Q*,(0K+ 410/10(#01*+ %&#441*$(0+I
+#9* 4/)1 ,/)8101 "&*$+*5:"* %* "# +,/"#10(' /:"09#(/01*6 %* 
"&',/"* *$K#$(0$* M "# K0$ %* "&',/"* /:"09#(/01*E 
["+ +/$( 1'4#1(0+ 4#1 ,V,"* *( 4#1 %/5#0$*E 
 
 
 

!#1 ,V,"* ` !#1 %/5#0$* ` 
 
2*1 ,V,"* L<   T\?7    2< 
     AS\!7 q ;S]mD;DB?  2J 
<* ,V,"* LO   GTB^]D7   <F 
     ;T?Z7 q 7A[DBAD7 3D 
L* ,V,"* F=   GT BT?]\D   <L 
     7A[DBAD7 3D G&ZS;;D  

D? 3D GT 7SA[D?D  2= 
XS\;T?[SB ^DBD\TGD  <2 
 

?/(#" ` !DJ O8< ?/(#" ` !DJ O8< 
 

 
 
A-#P)* S!T *+( ,*$(1' +)1 )$* ,/54'(*$,* P)* "&'"@8* 
*+( #5*$' M %'8*"/44*1 41/91*++08*5*$( #) ,/)1+ %) ,VI
,"*E 
A-#P)* S!T ,/541*$% )$ ,r)1 P)0 1*41'+*$(* "# ,/5I
4'(*$,* ,*$(1#"* f P)*"P)*+ ,/54/+#$(*+ 41',0+*$( "* 
+*$+ M %/$$*1 M "&S!T *( "* %'8*"/44*5*$( %*+ ,/54'I
(*$,*+ #((*$%)*+E 



 
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  !DAT\S 

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> <L 

 
 

L"!"L ?') $++'1+') (' 9,1 (' 4G4&' 
 
 
G* 4"#$I,#%1* %'K0$0( %*)Y (V4*+ %&#((*$(*+ 50$05#"*+ ` ,*""*+ 4/)1 "&'"@8*6 #44*"'*+ %$7
&,)')R *( ,*""*+ %* "&0$+(0()(0/$ 8)*+ *$ (*15*+ %* 421(,+,2174$(.'E 
G*+ :#"0+*+ +/$( "*+ )'3,&) *,1,*$3\R +.-) 4214.'+)R d $++',1(.' ;$. +23) &') 6&-=') 
9.6C3'1+$1+ &' 43.)3) 12.*$& (' &$ )42&$.,+6R $3 ;&3) +$.( $3 +'.*' (' &$ /' R (' &$ 
M' '+ (' &$ J' $116'" 
 
 
 

G* :)( *+( %* ,/$%)01* ,-#P)* '"@8* "* 4")+ "/0$ 4/++0:"* 8*1+ 
"&-/10h/$ %*+ S!T6 +#$+ Q#5#0+ +&*$ (*$01 #)Y +*)"*+ :#"0+*+E 

 
 
 
 
 
 
 
 
 
 
 
 



 
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  !DAT\S 

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> <F 

 
L"!"M  !", -/&':*:/&, -%'." 
 
D""*+ %'(*150$*$( %08*1+*+ %0+4/+0(0/$+ 
P)* "&0$+(0()(0/$ +,/"#01* R'(#:"0++*I
5*$(6 #)(/10('+U %/0( 41*$%1* *$ 
,/54(* 4/)1 9#1#$(01 "# 4/++0:0"0(' %* 
,/$%)01* #)Y #441*$(0++#9*+ 80+'+E 
 
G# ,/5:0$#0+/$ %*+ /:Q*,(0K+6 *$ (#$( 
P)&-/10h/$ %* "# K/15#(0/$6 *( "*+ #((*$I
(*+ 50$05#"*+ *$ (#$( P)* 4"#$,-*1 
4/)1 (/)+ "*+ '"@8*+ P)0 K1'P)*$(*$( "# 
+,/"#10(' /:"09#(/01*6 ,/$+(0()* "* ,#I
%1#9* %'(*150$#$( M "&0$('10*)1 %)P)*" 
"*+ ,#$(/$+ *( "*+ '(#:"0++*5*$(+ +/$( 
0$80('+ M 4/+0(0/$$*1 "*)1+ +V+(@5* *( 
'8*$()*""*+ K0"0@1*+ %* K/15#(0/$ /:"09#I
(/01*E 
 

       
DY*54"* %* :#"0+*+ *( %* ,/$%0(0/$+I,#%1* 4/)1 "* K1#$i#0+6 K0$ %) L* ,V,"*  
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 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> <> 

FG 9&*./'+-*:/& %+ #$%& '()*+'", 
&"+-;<*"$/:, 123=>38 

 
G* 4"#$ %&'()%*+ %) +*,/$%#01* 2 *+( ,/54/+' %* P)#(1* %/,)I
5*$(+ ` 

 
( G* 4"#$ %&'()%*+ *( "*+ 41/91#55*+  %) %*91' N f 
( G* 4"#$ %&'()%*+ *( "*+ 41/91#55*+ %* "# +*,(0/$ 41'41/I

K*++0/$$*""* %*91'+ OIHIJ f 
( G* 4"#$ %&'()%*+ *( "*+ 41/91#55*+ %* "# +*,(0/$ 5/%*1$* 

%*91'+ OIHIJ f 
( G* 4"#$ %&'()%*+  *( "*+  41/91#55*+  %* "# +*,(0/$  %* 5#I

()10('+ %*91'+ OIHIJE 
 

A*+ P)#(1* %/,)5*$(+ 4*15*((1/$( %* 9)0%*1 "*+ #441*$(0++#9*+ 
%*+ '"@8*+ #) ,/)1+ %*+ P)#(1* #$$'*+ %) +*,/$%#01* 2E 

 
M"! ?' ;&$1 (B6+3(') 1'34:Q+'&2,) '+ &') ;.25.$**') (3  

('5.6 M 
 

G* 4"#$ %&'()%*+ %) %*91' N *+( 41'+*$(' +#$+ %0KK'1*$,0#(0/$ 4)0+I
P)&0" *+( %*+(0$' M (/)+ "*+ '"@8*+ RS\a?\UE 

 
e1 ;.25.$**'! '"#:/1' 4#1 #$$'* *( %0KK'1*$,0' +*"/$ "*+ +*,(0/$+ 
+*1801# %* 9,& .235' #) 5#_(1* f 0" 4*15*((1# %* 1'4#1(01 "*+ ,/$(*$)+ 
%* "&*$+*09$*5*$( *$ 1*+4*,(#$( )$* 41/91*++0/$ %*+ #441*$(0++#I
9*+E 
 

                                                 
2 ]$ 41/91#55* *+( )$* "0+(* %* ,/$(*$)+ M *$+*09$*1 P)0 +&#,,/54#9$* 9'$'1#"*5*$( 
%&0$+(1),(0/$+ 5'(-/%/"/90P)*+ P)0 "*+ Q)+(0K0*$( *( %/$$*$( %*+ 0$%0,#(0/$+ +)1 "# 5'(-/%* 
/) "&#441/,-* P)* +*+ #)(*)1+ Q)9*$( "# 5*0""*)1* /) "# 4")+ 4*1(0$*$(* 4/)1 *$+*09$*1 ,*+ 
,/$(*$)+ R\#V$#"+ q \0*)$0*16 2JJOUE 

 
 
 
 

M"/ ?' ;&$1 (B6+3(') '+ &') ;.25.$**') (') )'4+,21) ;.67
;.29')),211'&&'R *2('.1' '+ (' *$+3.,+6) (') ('5.6)  
E7H7J 

 
G*+ 4"#$+ %&'()%*+ %*+ %*91'+ OIHIJ %*+ +*,(0/$+ 41'41/I
K*++0/$$*""*6 5/%*1$* *( %* 5#()10('+ 41'+*$(*$( %*+ $0I
8*#)Y %&#((*$(*+ 50$05#"*+ %0KK'1*$,0'+ 4)0+P)* "*+ K/15#I
(0/$+ +):+'P)*$(*+ 1*P)0@1*$( %*+ #4(0()%*+ K/1( %0KK'1*$(*+ 
+*"/$ P)&0" +&#90++* %* AXA6 %* %04"s5*+6 %* 5#()10('+ 41/I
K*++0/$$*""* /) #,#%'50P)*E 
 
e1 ;.25.$**' '"#:/1' 4#1 #$$'* *( %0KK'1*$,0' +*"/$ "*+ 
+*,(0/$+ +*1801# %* 9,& .235' #) 5#_(1* f 0" 4*15*((1# %* 1'I
4#1(01 "*+ ,/$(*$)+ %* "&*$+*09$*5*$( *$ 1*+4*,(#$( )$* 
41/91*++0/$ %*+ #441*$(0++#9*+E 



 
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  !DB7D 

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> <N 

 
 
 
 
M"> S2(' (B'*;&2, (3 ;&$1 (B6+3(') (3 ('5.6 M ;23. &' 9.$1Y$,) 

 
@OS8NI[IUV0OU I@N0#I O8< (3 ('5.6 M 

<3 423.) (3 4G4&'R &B6&-=' (6='&2;;' 
;.25.')),='*'1+ &$ 42*;6+'14' )3,7
=$1+' P 

 
?') 2%A'4+,9) );64,9,C3') 

(69,1,) ;$. &' 4$1+21 
M' 

?') $++'1+') *,1,*$&') ;23. &B6&-=' '1 +'.*' (' 42*;67
+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-=' f 

 

?,.' (' *$1,-.' 
$3+212*' (') +'\+') 
=$.,6) '+ (6='&2;;'. 
)21 '99,4$4,+6 '1 &'4+3.' 

 
O%A'4+,9 ;.,2.,+$,.' (B$;;.'1+,))$5' 

(69,1, ;$. 8I@<NO 

 
 
Ø \*,/$$#_(1* "*+ ,#1#,('10+(0I

P)*+ 41/41*+ #)Y (V4*+ %* 
 (*Y(*+ '()%0'+E 

 
 
 
 
U,='$3 (B$4C3,),+,21 (') $++'1+') 

(69,1, ;$. &' 4$1+21 
 

 

  
⇒ ,/$$#_( "*+ ,/54/+#$(*+ %&)$ /)81#9* ` 

! "* (0(1*6 "&#)(*)16 "&'%0(0/$6 "# 21* *( "# F* %* 
,/)8*1()1*6 "# 4#9* %* (0(1*6 "* ,-#40(1*E 

! "# ,/""*,(0/$6 "* (1#%),(*)16 "&0"")+(1#(*)1E 
 

 
 

@2*;6+'14') d $++',1(.' (69,1,') ;$. &'  
4$1+21 

 
 
G*+ $08*#)Y %&#,P)0+0(0/$ +* %',"0$*$( +)1 (1/0+ $08*#)Y ` 
  G*+ $/(0/$+ %'K0$0*+ %#$+ "*+ #((*$(*+ +/$( *$ ,/$+(1),(0/$E 
  G*+ $/(0/$+ %'K0$0*+ %#$+ "*+ #((*$(*+ +/$( *$ 8/0* %&#,P)0+0(0/$E 
  G*+ $/(0/$+ %'K0$0*+ %#$+ "*+ #((*$(*+ +/$( #,P)0+*+E 
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 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> <O 

 

 
 

M"F S2(' (B'*;&2, (3 ;&$1 (B6+3(') ('5.6) E7H7JR )'4+,21 *2('.1' ;23. &' 9.$1Y$,) 
 

O8< (3 ('5.6 J ^ SO @OS8NI[IUV0OU I@N0#I 
8.25.')),21 <3 423.) (3 4G4&'R &B6&-=' 

(6='&2;;' ;.25.')),='*'1+ &$ 
42*;6+'14' )3,=$1+' P 

 
O%A'4+,9) );64,9,C3') 
(69,1,) ;$. &' 4$1+21 E' H' J' 

?') $++'1+') *,1,*$&') ;23. &B6&-=' '1 +'.*' 
(' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R 
&B6&-=' f 

 
?,.' '+ $1$&G)'. (') 
+'\+') (' 5'1.') 
(,996.'1+) '+ '1  
(65$5'. &') *3&+,;&') 
)'1) 

 
 

O%A'4+,9 ;.,2.,+$,.' 
(B$;;.'1+,))$5' (69,1, ;$. 

8I@<NO  

 
 
Ø A/$$#_(1* %0KK'1*$(*+ 

,/54/+#$(*+ %)  
"081*E 

 
 
 

U,='$3 (B$4C3,),+,21 (') 
$++'1+') (69,1, ;$.  

&' 4$1+21 
 
 

     
⇒ ,/$$#_( "*+ ,/54/+#$(*+ %&)$ 

/)81#9* ` 
! "* (0(1*6 "&#)(*)16 "&'%0(0/$6 "# 21*  

*( "# F*  %* ,/)8*1()1*6 "# 4#9* 
%* (0(1*6 "* ,-#40(1*6 "# ,/""*,I
(0/$6 "* (1#%),(*)16 "&0"")+(1#(*)16 
"* 4-/(/91#4-*6 "# (#:"* %*+ 
5#(0@1*+6 "*+ %#(*+E 

 
 
@2*;6+'14') d $++',1(.' (69,1,') ;$. 

&' 4$1+21 

 
G*+ $08*#)Y %&#,P)0+0(0/$ +* %',"0$*$( +)1 (1/0+ $08*#)Y ` 

  G*+ $/(0/$+ %'K0$0*+ %#$+ "*+ #((*$(*+ +/$( *$ ,/$+(1),(0/$E 

 G*+ $/(0/$+ %'K0$0*+ %#$+ "*+ #((*$(*+ +/$( *$ 8/0* %&#,P)0+0(0/$E 

 G*+ $/(0/$+ %'K0$0*+ %#$+ "*+ #((*$(*+ +/$( #,P)0+*+E 



 
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  GTB^]D7 

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> <H 

 

E" ?$153') 
 
E"! @2**'1+$,.') )3. &' (2*$,1' 36789:; /'#"($4 
 
E"!"! ?') &,51') (' 92.4' (3 /' 4G4&' T>' d M' $116'W  
 
G*+ 80+'*+ %) %/5#0$* %*+ "#$9)*+ +/$( "*+ +)08#$(*+ ` 
 

• S$g+.,)'. &$ &'4+3.' '+ &B64.,+3.' '+ (6='&2;;'. &$ 4$;$4,+6 (' 
42*;.'1(.' '+ (' )B'\;.,*'. d &B2.$& '+ d &B64.,+ '1 9.$1Y$,) b 

• `6423=.,. &') *64$1,)*') (' &$ &$153' '+ (' &$ 42**31,4$7
+,21 b 

• @2**31,C3'. '1 $&&'*$1( ($1) (') ),+3$+,21) 423.$1+') b 
• @21)+.3,.' (') .696.'14') 43&+3.'&&') '+ 3+,&,)'. &') +'4:12&27

5,') (' &B,192.*$+,21 '+ (' &$ 42**31,4$+,21" 
 
T) ,/)1+ %) <* ,V,"*6 %#$+ ,* %/5#0$*6 "&'"@8* %'8*"/44* 41/91*++08*5*$( 
"*+ ,/54'(*$,*+ +)08#$(*+ ` 
 

• [" #441*$% M (1#8#0""*1 %* 5#$0@1* #)(/$/5* *( "0( %*+ (*Y(*+ 8#10'+ 
,/55* "* ,/$(*6 "* 1',0( %&#8*$()1* /) "*+ 1@9"*+ %&)$ Q*)6 %'8*"/4I
4#$( #0$+0 +/$ *KK0,#,0(' *$ "*,()1* f 0" ,-/0+0( %*+ "081*+ /) %*+ %/I
,)5*$(+ *$ K/$,(0/$ %* +*+ :*+/0$+ *( %* +*+ 0$('1c(+ f 0" *$10,-0( 
+/$ 8/,#:)"#01* *( #5'"0/1* +*+ ,/$$#0++#$,*+ *$ /1(-/91#4-* f 

 
• [" '(*$% "* ,-#54 %* +*+ "*,()1*+ *$ K1'P)*$(#$( $/(#55*$( )$* 

:0:"0/(-@P)* f 0" K#8/10+* %*+ ,-/0Y $/)8*#)Y /) 1*,-*1,-* %&#)(1*+  
r)81*+ %&)$ #)(*)1 P)&0" #441',0* f 0" %'8*"/44* "&*KK/1( P)* 1',"#5* 
"# "*,()1* ,/54"@(* %&)$ "081* f 

 
• [" ',10( %*+ (*Y(*+ 8#10'+6 *$ 5/:0"0+#$( ,* P)&0" +#0( %'QM *( ,* P)&0" 

'()%0*6 4#1 *Y*54"* )$* 41'+*$(#(0/$ %&)$ 1/5#$ /) )$ K#0( %08*1+6 
*( )(0"0+* ,/55* 1'K'1*$,*6 %*+ %0,(0/$$#01*+ /) %*+ %/,)5*$(+  

 
 

,1''+ f 0" 1*,/$$#_( *( #44"0P)* 41/91*++08*5*$( "*+ 1@9"*+ %* "&*YI
41*++0/$ ',10(* f 0" #%#4(* "&',10()1* %* +*+ (*Y(*+ M "# +0()#(0/$ %#$+ 
"#P)*""* 0" ,/55)$0P)* f 

 
• G/1+P)&0" *$(*$% )$ (*Y(* /1#"6 0" *$ ,/541*$% "* +*$+ *$ 1*,/$$#0+I

+#$( "# 4*1+/$$* P)0 4#1"* *( "&0$(*$(0/$ %) 5*++#9* f 0" %'9#9* "* 
+)Q*( *( "*+ 0%'*+ 410$,04#"*+ %) (*Y(* *( 1*4@1* +/$ /19#$0+#(0/$ f 

 
• [" 41/%)0( %*+ (*Y(*+ /1#)Y *$ "*+ /19#$0+#$( *$ K/$,(0/$ %) +)Q*( *( 

*$ 41*$#$( *$ ,/54(* "* 4):"0, #)P)*" 0" +&#%1*++* f 0" +'"*,(0/$$* 
"*+ ,/$(*$)+ P)0 ")0 +*1/$( )(0"*+ *( "*+ -0'1#1,-0+* +*"/$ "*)1 054/1I
(#$,* f 0" +&#%#4(* #)Y 1'#,(0/$+ %* +/$ #)%0(/01* f 

 
• [" #$#"V+* *( 8'10K0* ,* P)&0" 41/%)0( /1#"*5*$( *( 4#1 ',10( *$ )(0"0+#$( 

+*+ ,/$$#0++#$,*+ *$ ,/$Q)9#0+/$6 *$ /1(-/91#4-*6 *$ 4/$,()#I
(0/$ f 0" )(0"0+* "*+ %/,)5*$(+ M %0+4/+0(0/$6 4#1 *Y*54"* "* %0,(0/$I
$#01* /) "*+ :1/,-)1*+ %* 91#55#01* f 0" 1*4@1* "*+ %0KK'1*$(+ 5/(+ 
%&)$ (*Y(* *( +#0( 0%*$(0K0*1 "*)1 1s"* f 

 
• D$ ,/541*$#$( P)* "# "#$9)* )(0"0+'* *$ ,"#++* $&*$ *+( P)&)$* 

4#150 "*+ #)(1*+6 0" 1*,/$$#_( "*+ "0*$+ P)0 *Y0+(*$( *$(1* "*+ "#$9)*+ 
*( "*+ ,)"()1*+ f 0" ,/54#1* "*+ +/$+ /1#)Y *( "*+ %0KK'1*$(*+ ',10()1*+ 
%*+ "#$9)*+ 41'+*$(*+ *$ ,"#++* f 

 
• [" ,/541*$% *( 41/%)0( %*+ (*Y(*+ *$ #""*5#$%6 M "&/1#" *( M "&',10(6 *$ 

(1#$+K'1#$( +*+ ,/$$#0++#$,*+ *$ K1#$i#0+ *( *$ %',/)81#$( "*+ 4#1I
(0,)"#10('+ %* ,*((* +*,/$%* "#$9)* f 

 
• [" )(0"0+*6 *$ K/$,(0/$ %* "# (.,-*6 "&/1%0$#(*)16 "# ('"'80+0/$6 "# 1#%0/6 

"* 3m3 4/)1 1'#"0+*1 %*+ %/,)5*$(+ ',10(+6 +/$/1*+ /) 80+)*"+ f 0" 
41*$% %*+ $/(*+ +)+,*4(0:"*+ %* "&#0%*1 %#$+ "# 4):"0,#(0/$ %* +/$ 
(1#8#0"E 
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E"!"/ ?') 2.,'1+$+,21) ;6($525,C3') '+ (,($4+,C3') 
 
G*+ ,-/0Y 1*(*$)+ %#$+ ,* %/5#0$*6 #0$+0 P)* %#$+ "# %',"#1#(0/$ %* "# A[[! 
/$( 4/)1 410$,04#"*+ ,/$+'P)*$,*+ P)*6 %#$+ ,* %/5#0$*6 "*+ #441*$(0++#I
9*+ +* ,/$+(1)0+*$( $/(#55*$( 4#1 ` 
 

• ]$* #"(*1$#(08* *$(1* ),+3$+,21)7;.2%&-*') R4/)1 %',/)8101 *( 
,/$+(1)01*U *( #,(080('+ +4',0K0P)*+ R4/)1 +V+('5#(0+*1 *( 5'5/10I
+*1UE [" 054/1(* %* ,/$K1/$(*1 "*+ '"@8*+ M %*+ +0()#(0/$+ %* ,/55)I
$0,#(0/$ #1(0,)"'*+ M %*+ #,(080('+ %&#441*$(0++#9* +4',0K0P)*+ *( 8#I
10'*+ 4/)1 +V+('5#(0+*1 *( 5'5/10+*1 ,*+ /)(0"+ (/)( *$ "*)1 %/$$#$( 
%) +*$+ f 

 
• ]$* ;.25.')),21 );,.$&$,.'6 "*$(* *( P)0 1*41*$%6 M )$ $08*#) %* 

,/54"*Y0(' 4")+ 054/1(#$(6 "&/:Q*( P)0 # '(' (1#8#0""' #)4#1#8#$( f 
 

• ]$ $;;.'1+,))$5' 422;6.$+,9 ` 0" #++)1* )$* ,/$+(1),(0/$ 4#1(#9'* 
%*+ +#8/01+ M (1#8*1+ %* 5)"(04"*+ K/15*+ %&',-#$9*+ /j "* 1s"* *( 
"# (.,-* %* ,-#,)$ +/$( +4',0K0'+ 4/)1 5*$*1 M :0*$ "*+ #,(080('+ f 

 
• e1 +.$=$,& ),*3&+$16 (' &$ &'4+3.' '+ (' &B64.,+3.' *( 4#1 )$* %0I

8*1+0(' %*+ 41#(0P)*+ *( %*+ 9*$1*+ %* (*Y(*+ f ,*((* #441/,-* 80+* 
"&#,P)0+0(0/$ %* ,/54'(*$,*+ "#$9#90@1*+ %':/),-#$( +)1 )$* ,/5I
41'-*$+0/$ *( )$* 41/%),(0/$ %* (*Y(*+ /1#)Y *( ',10(+ %* 9*$1*+ 
%0KK'1*$(+ *( 1*$%#$( #,,*++0:"*+ "&#441',0#(0/$ *( "&#$#"V+* %* %08*1I
+*+ K/15*+ "0(('1#01*+ f 

 
 

 
 
 
 
 
 
 

• ]$* $;;.24:' ,1+65.6' *( 1'K"*Y08* %*+ "#$9)*+E !#1 "* :0#0+ %* +0I
()#(0/$+ %* ,/55)$0,#(0/$ *( %* 41/Q*(+ %08*1+ ,*$(1'+ +)1 "*+ %0KK'I
1*$(+ 9*$1*+ %* (*Y(*+6 "*+ '"@8*+ %'8*"/44*$( 41/91*++08*5*$( "*+ 
/)(0"+ $',*++#01*+ #)Y 41#(0P)*+ "#$9#90@1*+ %* "&',/"* *( %* "# 80* 
+/,0#"*E G&/19#$0+#(0/$ %* "&*$+*09$*5*$( %*+ "#$9)*+ *Y09* )$* 
#,(0/$ (/)( #) "/$9 %* "# +,/"#10(' /:"09#(/01* f 

 
• G&*$+*09$*5*$(a#441*$(0++#9* %* "&#""*5#$% 80+* "&#,P)0+0(0/$ 4#1 

"*+ '"@8*+ %* 42*;6+'14') (' 42**31,4$+,21 2;6.$+,211'&&' *( 
1*4/+* +)1 "*+ 5c5*+ 410$,04*+ P)* "&*$+*09$*5*$( %) K1#$i#0+E 
A*( *$+*09$*5*$( 41',/$0+* "&'(#:"0++*5*$( %* 4/$(+ *$(1* "* K1#$I
i#0+ *( "*+ %0KK'1*$(*+ "#$9)*+ (#$( %) 4/0$( %* 8)* %* "&'()%* %) 
K/$,(0/$$*5*$( P)* %*+ +(1#('90*+ %&#,P)0+0(0/$E 7/$( 1*$K/1,'*+ 
%*+ %'5#1,-*+ %&#441*$(0++#9* 4#1 055*1+0/$6 *$+*09$*5*$( :0I
"0$9)*6 ',-#$9*+ *( ,1'#(0/$ %&/,,#+0/$+ %* 1*$,/$(1*+ *$(1* "*+ 
%0KK'1*$(*+ "#$9)*+E 
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E"!"> ?$ 421+.,%3+,21 (3 (2*$,1' h?$153')h $3 (2*$,1' (' &$ 

hX2.*$+,21 5616.$&'h 
 

D$ (#$( P)&/)(0"+ #) +*180,* %* "# ,/55)$0,#(0/$6 "*+ %0KK'1*$(+ '"'5*$(+ %) 
%/5#0$* WG#$9)*+W +/$( 0$%0+4*$+#:"*+ #) %/5#0$* %* WX/15#(0/$ 9'$'I
1#"*W *( 0"+ 4#1(0,04*$( %* K#i/$ K/$%#5*$(#"* M ,/$+(1)01* ` 
 

• &B,('1+,+6 ;'.)211'&&' $,1), C3' &B$3+212*,' '+ &$ 4219,$14' '1 )2, b 
• &' )'1+,*'1+ (B$;;$.+'1$14' b 
• &$ .'4211$,))$14' (' &B$&+6.,+6 '+ (') (,='.),+6) )24,243&+3.'&&') b 
• &' .');'4+ (' &B$3+.' b 
• &$ 4$;$4,+6 (' &,.' '+ (' ;.2(3,.' (') *6(,$) '+ (' &B,192.*$+,21 b 
• 31' $++,+3(' 4,+2G'11'R ;$.+,4,;$+,=' '+ .');21)$%&'" 

 

E"!"F ?$ 421+.,%3+,21 (3 (2*$,1' h?$153')h $3\ 4$;$4,+6) +.$1)='.7
)$&') 

 

!#1 +*+ +#8/01+6 +*+ ,/$$#0++#$,*+6 +*+ 5'(-/%*+6 +*+ 5/%*+ %* 4*$+'*+ 
#0$+0 P)* 4#1 +*+ 5/%#"0('+ %&*$+*09$*5*$(6 "* %/5#0$* %*+ "#$9)*+ 
,/$(10:)*6 ,-*h "&'"@8*6 #) %'8*"/44*5*$( %* ` 
 

• ?$ 42&&$%2.$+,216  $/(#55*$( *$ +&#44)V#$( +)1 )$ #441*$(0++#9* 
,//4'1#(0K6 *$ ,/$%)0+#$( %*+ 41/Q*(+ %* ,/55)$0,#(0/$6 *$ K#8/10I
+#$( "# 1*,/$$#0++#$,* %* "&#44#1(*$#$,* ,)"()1*""* %* ,-#,)$ *( 
*$ 41/5/)8#$( "* 1*+4*,( %* ,*""* %*+ #)(1*+6 "* %/5#0$* %*+ "#$I
9)*+ 4#1(0,04* #,(08*5*$( #) %'8*"/44*5*$( %* "# ,#4#,0(' M ,/""#I
:/1*1 f 

 

• ?$ 42**31,4$+,216 $/(#55*$( ,/55* K0$#"0(' 41*50@1* %) %/I
5#0$*6 #Y'* +)1 "# 5/:0"0+#(0/$ %*+ 1*++/)1,*+ *( %*+ 0$K/15#(0/$+  
$',*++#01*+ M "&*Y41*++0/$ %* +/0 *( %* +*+ ,/$$#0++#$,*+6 "# ,#I
4#,0(' M ,/55)$0P)*1 *+( #) ,r)1 %) %/5#0$* %*+ "#$9)*+ f 
 
 
 

 
 

• ?$ (6*$.4:' .69&'\,=' '+ &' )'1) 4.,+,C3'6 $/(#55*$( 4#1 "* 
,-/0Y %&)$ *$+*09$*5*$(a#441*$(0++#9* 1'K"*Y0K %*+ "#$9)*+ :#+'6 
*$(1* #)(1*+6 +)1 "&#,P)0+0(0/$ %&/)(0"+ %&/:+*18#(0/$ *( %* 1'K"*Y0/$ M 
41/4/+ %* "# ,/55)$0,#(0/$ *( %* "# "#$9)*E G* +*$+ ,10(0P)* *( "*+ 
+(1#('90*+ %&#$#"V+* +* K/19*$( '9#"*5*$( 91.,* #) 1*,)" *( #) (10 
P)&*Y09* "# 10,-*++* %*+ $/5:1*)+*+ +/)1,*+ %&0$K/15#(0/$ ,/$+(0I
()(08*+ %) %/5#0$* %*+ "#$9)*+ f 

 

• ?$ ;'1)6' 4.6$+.,4'6 $/(#55*$( 4#1 "# ,1'#(0/$ %* (*Y(*+ 4*1+/$I
$*"+ *( 4#1 "&#,,@+ M "# "0(('1#()1* f 

 

• ?') )+.$+65,') '+ &$ .69&'\,21 *6+$4251,+,='6 $/(#55*$( 4#1 "*+ 
$/5:1*)Y "0*$+ '(#:"0+ *$(1* "*+ %0KK'1*$(*+ "#$9)*+ M 41/4/+ %* 
"*)1 K/$,(0/$$*5*$(6 %*+ +(1#('90*+ 4*1+/$$*""*+ %&#441/410#(0/$ *( 
4#1 "* 5'(#"#$9#9* #0$+0 ,/$+(1)0(E 

 

E"!"L @214&3),21) 
 

!#150 (/)+ "*+ #441*$(0++#9*+ +,/"#01*+6 ,*")0 %* "# "#$9)* *+( K/$%#(*)1E 
G# "#$9)* ,/$(10:)*6 #) 41*50*1 ,-*K6 M "&#1(0,)"#(0/$ *( M "&#KK0$*5*$( %* "# 
4*$+'*6 /)81* "*+ ,-*50$+ %* "# ,/55)$0,#(0/$ *( %/$$* #,,@+ M (/)+ "*+ 
#)(1*+ ,-#54+ %) +#8/01 *( %* "# ,)"()1*E 
G&*$+*09$*5*$(a#441*$(0++#9* %) K1#$i#0+ 1*8c( )$ ,#1#,(@1* (1#$+8*1+#" 
4)0+P)&0" *+( #) ,1/0+*5*$( %* (/)(*+ "*+ %0+,04"0$*+ +,/"#01*+E D$ *KK*(6 0" 
,/$Q)9)* 4")+0*)1+ (.,-*+ ` /)(0" 4/)1 4*$+*1 *( 4/)1 +*  ,/$+(1)01* *$ (#$( 
P)* 4*1+/$$*6 /)(0" /)81#$( "&#,,@+ #) +#8/01 *( M "# ,)"()1*6 /)(0" ,/$(10:)#$( 
M "# ,/$+(1),(0/$ %* 8#"*)1+ 4#1(#9'*+E 
 
 
<3 ('5.6 MR &') (,)4,;&,1') C3, ;$.+,4,;'1+ $3 (2*$,1' )21+ P 

• "* K1#$i#0+ 
• "&#""*5#$% 
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E"/ X.$1Y$,) 
 
01+.2(34+,21 
 
0" ?IV  X0U<?0#IV `I ?BIUVI0ZUISIU# `e XN<Ui<0V 
 
G&*$+*09$*5*$(a#441*$(0++#9* %) K1#$i#0+ *+( /19#$0+' #)(/)1 %* +.2,) 
5.$1(') 9,1$&,+6) P  
 

• ,/55)$0P)*16 4#1 "*+ (*Y(*+6 ,/541*$%1* *( 41/%)01* %*+ (*Y(*+ %* 
9*$1*+< %0KK'1*$(+ M "&/1#" *( M "&',10( f 

• 1'K"',-01 +)1 "* K/$,(0/$$*5*$( %* "# "#$9)* f 
• ,/$+(1)01* %*+ 1'K'1*$,*+ *( %*+ 41#(0P)*+ ,)"()1*""*+E 
 

G* 4"#$ %&'()%*+ ,/541*$% )';+ (2*$,1') H  
 

• "# ,/541'-*$+0/$ ',10(* 
• "&*Y41*++0/$ ',10(*  
• "# ,/541'-*$+0/$ /1#"* 
• "&*Y41*++0/$ /1#"* 
• %* "# "*,()1* M "# "0(('1#()1* 
• "* K/$,(0/$$*5*$( %* "# "#$9)* 
• "*+ #441/,-*+ 0$(*1"0$9)0+(0P)*+ 

 

                                                 
" Z'1.' +'\+3'& ` )$ ,/$(*6 )$ 1/5#$ 4/"0,0*16 )$* K#:"* K/$( 1'K'1*$,* M %*+ (*Y(*+ 1*,/$I
$)+6 %* K#i/$ *54010P)*6 4#1 "*+ 5*5:1*+ %&)$* ,/55)$#)(' ,)"()1*""* ,/55* #44#1(*I
$#$( M )$ 9*$1* %/$$'E  
 
#G;' (' +'\+' ` )$ 9*$1* %* (*Y(* 4*)( ,/541*$%1* %0KK'1*$(+ (V4*+ %*+ (*Y(*+ R$#11#(0K6 0$I
K/15#(0K6 4/'(0P)*6 0$Q/$,(0K *( #19)5*$(#(0KUE T0$+0 "* 9*$1* 4/"0,0*1 4*)( ,/$(*$01 %*+ 4#++#I
9*+ %* (V4* $#11#(0K *( 0$K/15#(0K6 4#1 *Y*54"*E 
 

 
 
 
 
 
 
 
 
 
 
00" ?BIUVI0ZUISIU# IU @?<VVI `BON0IU#<#0OU I# `I #N<UV0#0OU 
G*+ /:Q*,(0K+ 410/10(#01*+ %o#441*$(0++#9*6 "*+ /:Q*,(0K+ +4',0K0P)*+ *( "*+ #(I
(*$(*+ 50$05#"*+ +/$( "*+ 5c5*+ 4/)1 (/)+ "*+ '"@8*+ %) %*91' N f "# %0KK'I
1*$,0#(0/$ 4'%#9/90P)* +&/4@1* #) +*0$ %* "# ,"#++* *$ K/$,(0/$ %*+ +0()#I
(0/$+E 
 
000" ?BIUVI0ZUISIU# IU VI@#0OUV 8NI8NOXIVV0OUUI??IR SO`INUI I# `I  

S<#eN0#IV 
 
G*+ /:Q*,(0K+ 410/10(#01*+ %o#441*$(0++#9*6 "*+ /:Q*,(0K+ +4',0K0P)*+ *( "*+ #(I
(*$(*+ 50$05#"*+ +/$( "*+ 5c5*+ 4/)1 "*+  (1/0+ +*,(0/$+ %) +*,/$%#01* 2E  
 
V'3& &' 1,='$3 (') $++'1+') *,1,*$&') =$.,' )'&21 &') )'4+,21)" 
 
T0$+06 "* 5#_(1* #%#4(* "*+ ,/$(*$)+ *$ K/$,(0/$ %* "# +*,(0/$ *( %) %*91' 
%#$+ "*+P)*"+ 0" *$+*09$* *$ 8#10#$( %*+ ;$.$*-+.') (*"+ P)* `  

 

• "# "/$9)*)16 "# ,/54"*Y0(' %*+ 0%'*+6 %*+ (*Y(*+ *( %*+ +)44/1(+ f 
 

• "* (V4* *(a/) "* $/5:1* %* (.,-*+ f 
 

• "* (*54+ M %0+4/+0(0/$ f 
 

• "&0$('1c( %*+ '"@8*+E 
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8NO8OV0#0OUV `B<@#0c0#IV 
 

 
 
 

?' ;&$1 (B6+3(') ;.2;2)' (') $4+,=,+6) ($1) &') (2*$,1') )3,=$1+) P  
 

 "# ,/541'-*$+0/$ ',10(* 
 "&*Y41*++0/$ ',10(* 
 "# ,/541'-*$+0/$ /1#"* 
 "&*Y41*++0/$ /1#"* 
 %* "# "*,()1* M "# "0(('1#()1* 
 "* K/$,(0/$$*5*$( %* "# "#$9)* 
 "*+ #441/,-*+ 0$(*1"0$9)0+(0P)*+ 

 
 
!#150 "*+ #,(080('+ 41/4/+'*+6 "* 5#_(1* ,-/0+01# ,*""*+ P)0 ")0 ,/$80*$$*$( *( P)0 4*15*((1/$( #)Y '"@8*+ %&#((*0$%1* "*+ /:Q*,(0K+ K0Y'+ 4#1 "* 4"#$ %&'()%*+E  
 
 
 
 
 
 
 
 
 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   
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@OS8NI[IUV0OU I@N0#I 
O8< (3 ('5.6  M  
<3 423.) (3 4G4&'R &B6&-=' (6='&2;;' 
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P  

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-=' f  

 
Ø !1*$%1* ,/$+,0*$,* %* "# %08*1+0(' 

%*+ 410$,04#)Y +)44/1(+ (*Y()*"+ 
',10(+ *( "*+ 0%*$(0K0*1E 

 
 

 
⇒ 1*,/$$#_( "*+ 410$,04#)Y +)44/1(+ +)08#$(+ `  

3 "* "081* R/)81#9* "0(('1#01*6 %0,(0/$$#01*6 5#$)*"6 *(,EU6 "# "*((1*6 "* Q/)1$#"6 "&#KK0,-*6 
"* +)44/1( 0$K/15#(0P)*E 

 
Ø A/$$#_(1* %0KK'1*$(*+ ,/54/+#$(*+ 

%) "081*E 
 

 
 

  
⇒ ,/$$#_( "*+ ,/54/+#$(*+ %&)$ /)81#9* "0(('1#01* ` 

3 "* (0(1*6 "&#)(*)16 "&'%0(0/$6 "# 21* *( "# F* %* ,/)8*1()1*6 "# 4#9* %* (0(1*6 "* ,-#40(1* f 
3 "# ,/""*,(0/$6 "*  (1#%),(*)16 "&0"")+(1#(*)1E 

 
Ø \*,/$$#_(1* "*+ ,#1#,('10+(0P)*+ 

41/41*+ #)Y (V4*+ %* (*Y(*+ '()I
%0'+E 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
⇒ 1*,/$$#_( "*+ ,#1#,('10+(0P)*+ %&)$ (*Y(* %* (V4* ` 

3 $#11#(0K `  
! "* +,-'5# $#11#(0K +054"*6 "* $#11#(*)16 "*+ 4*1+/$$#9*+6 "*+ "0*)Y6 "*+ #,(0/$+ f 
! "*+ 4#++#9*+ $#11#(0K+6 "*+ 4#++#9*+ %*+,104(0K+6 "*+ %0#"/9)*+ f 
! "&*54"/0 %*+ (*54+6 "*+ /19#$0+#(*)1+ +4#(0/I(*54/1*"+E 

3 4/'(0P)* `  
!  "* (0(1*6 "# +(1/4-*6 "* 8*1+6 "# 105*6 "# +V""#:*E 

3 0$K/15#(0K `  
! "&/19#$0+#(0/$ %) (*Y(* R"* (0(1*6 "o0$(1/%),(0/$6 "* %'8*"/44*5*$( *( "# ,/$,")+0/$UE 

3 0$Q/$,(0K ` R"*+ ,/$+09$*+U 
! "# 41/,'%)1*6 "* 8/,#:)"#01* +4',0K0P)*6 "&*54"/0 %*+ (*54+E 

3 #19)5*$(#(0K `  
! "# P)*+(0/$6 "*+ #19)5*$(+ R4/)1a,/$(1*U6 "*+ *Y*54"*+E 

 
Ø A-/0+01 "* (*Y(* #441/410' M )$* (.I

,-* M #,,/54"01E 

 
 

 
⇒ ,-/0+0( )$ (*Y(* *$ K/$,(0/$ %&)$ 41/Q*(E 

  

  ?,.' (' *$1,-.' $3+212*' (') 
+'\+') =$.,6) '+ (6='&2;;'. 
)21  '99,4$4,+6 '1 &'4+3.' 

 

0U#NO`e@#0OU 
 
G&#441*$(0++#9* %* "# "*,()1* $&*+( 
Q#5#0+ (*150$'6 0" +* 4/)1+)0( Q)+P)&M 
"# K0$ %) +*,/$%#01* 2 R*( 5c5* #)I
%*"MUE  
 
T) ,/)1+ %) %*91' N6 "# "*,()1* *+( 50+* *$ 
1*"#(0/$ #8*, "*+ *Y*1,0,*+ %* 41/%),(0/$ 
/1#"* /) ',10(* *( #8*, "*+ #,(080('+ "0'*+ #) 
K/$,(0/$$*5*$( %* "# "#$9)*E 
G*+ %0KK'1*$(+ :)(+ %* "# "*,()1* %*81#0*$( 
c(1* #:/1%'+ ` "01* 4/)1 "* 4"#0+016 4/)1 +&0$I
K/15*16 4/)1 #9016 4/)1 #441*$%1*E 
 
Z'1.' +'\+3'& ` )$ ,/$(*6 )$ 1/5#$ 4/"0,0*16 
)$* K#:"* K/$( 1'K'1*$,* M %*+ (*Y(*+ 1*,/$I
$)+6 %* K#i/$ *54010P)*6 4#1 "*+ 5*5:1*+ 
%&)$* ,/55)$#)(' ,)"()1*""* ,/55* #44#1I
(*$#$( M )$ 9*$1* %/$$'E  
 
#G;' (' +'\+' P )$ 9*$1* %* (*Y(* 4*)( 
,/541*$%1* %0KK'1*$(+ (V4*+ %* (*Y(* R$#11#I
(0K6 0$K/15#(0K6 4/'(0P)*6 0$Q/$,(0K *( #19)5*$I
(#(0KUE T0$+0 "* 9*$1* 4/"0,0*1 4*)( ,/$(*$01 
%*+ 4#++#9*+ %* (V4* $#11#(0K *( 0$K/15#(0K6 
4#1 *Y*54"*E 

 

 
Ø A/541*$%1* "* ,/$(*$) %* (*Y(*+ %* 

9*$1*+ %0KK'1*$(+E 

 
 
 
 
 
 
  

  
⇒ 1*,/$$#_( "* 9*$1* %* (*Y(*E 
⇒ 1*4@1* %*+ 0$K/15#(0/$+ *$ K/$,(0/$ %&)$ 41/Q*( %* "*,()1* ` 4#1 *Y*54"*6 "01* )$ 

(*Y(* 4/)1 #9016 4/)1 41'4#1*1 )$ *Y4/+'6 *(,E 
⇒ 1*4@1* %*+ 0$K/15#(0/$+ 4/)1 ,/$+(1)01* )$* 0$(*141'(#(0/$ *$ K/$,(0/$ %&)$ 41/Q*( 

%* "*,()1*E 

 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> LF 

 
 

 

8NO8OV0#0OUV `B<@#0c0#IV P @OS8NI[IUV0OU I@N0#I 
 

 
 
 
 

 G*+ +'P)*$,*+ %0%#,(0P)*+ ` 
 

! "* 1',0( %&#8*$()1* 
! "* K#0( %08*1+ 
 

 G# ,/541'-*$+0/$ %&)$* ,/$+09$* 
 

 G# 1*,/$+(0()(0/$ %&)$ (*Y(* *$ 4)hh"* %* (V4* $#11#(0K *( 0$K/15#(0K 
 

 G&0%*$(0K0,#(0/$ %) 5*++#9* 410$,04#"6 %*+ #19)5*$(+ *(a/) %*+ *Y*54"*+ 
%#$+ ` 

 
! )$* 4#9* %/,)5*$(#01* 
! )$* "*((1* #) ,/)110*1 %*+ "*,(*)1+ 
! )$* ,-#$+/$  
 

 
 
 
 

 G&0%*$(0K0,#(0/$ %) +,-'5# $#11#(0K %#$+ ` 
 

! )$ ,/$(* 
! )$* $/)8*""* 
! )$* K#:"* 
! )$ 4/@5*  
! )$* :#$%* %*++0$'* 
 

 G&*Y4"0,#(0/$ %* (*Y(* %* (V4* $#11#(0K *( 0$K/15#(0K 
 

 G# ,/$+(0()(0/$ %&)$ *$+*5:"* %* (*Y(*+ 0$K/15#(0K+ *$ 8)* %&)$ *Y4/+' 

 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> L> 

Ij8NIVV0OU I@N0#I 
O8< (3 ('5.6  M  
<3 423.) (3 4G4&'R &B6&-=' (6='&2;;' 
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f 

 
Ø \'%09*1 %*+ (*Y(*+ 8#10'+ *$ +&#4I

4)V#$( +)1 %*+ 5/%@"*+ *( *$ (*I
$#$( ,/54(* %*+ ,#1#,('10+(0P)*+ 
%*+ 9*$1*+ '()%0'+E  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
⇒ 41/%)0( )$ (*Y(* *$ (*$#$( ,/54(* %*+ ,#1#,('10+(0P)*+ %) (V4* ` 

3 $#11#(0K `  
! "# 50+* *$ 4#9* R(0(1*6 4#1#91#4-*+U6 "* +,-'5# $#11#(0K +054"*6 "*+ 4#++#9*+ %*+I

,104(0K+6 "*+ %0#"/9)*+ R8*1:*+ 0$(1/%),(*)1+6 4/$,()#(0/$U6 "*+ (*54+ %* "# $#11#(0/$ 
R0$%0,#(0K+ 4#++' +054"* *( 054#1K#0(U6 "*+ /19#$0+#(*)1+ +4#(0/I(*54/1*"+E 

3 4/'(0P)* `  
! "* (0(1*6 "# +(1/4-*6 "* 8*1+6 "# 105*E 

3 0$K/15#(0K `  
! "* (0(1*6 "&/19#$0+#(0/$ %* "&0$K/15#(0/$ R"o0$(1/%),(0/$6 "* %'8*"/44*5*$( *( "# ,/$,")I

+0/$U6 "# 8'1#,0(' %*+ 0$K/15#(0/$+E 
3 #19)5*$(#(0K ` 

! "# P)*+(0/$6 "*+ #19)5*$(+ R4/)1a,/$(1*U6 "*+ *Y*54"*+E 
3 0$Q/$,(0K ` R"*+ ,/$+09$*+U 

! "# 41/,'%)1*6 "* 8/,#:)"#01* +4',0K0P)*6 "&*54"/0 %*+ (*54+E 
 

 
Ø \'+)5*1 %*+ (*Y(*+ /1#)Y /) ',10(+ 

%* 9*$1*+ %0KK'1*$(+ *$ 8)* %&)$* 
41'+*$(#(0/$ /1#"*E 

 
 

 
 
 
 
 
 
 
 

 
⇒ 1'%)0( "* ,/$(*$) %&)$ (*Y(* $#11#(0K *$ 8)* %&)$* 41'+*$(#(0/$ *( *$ 1*+4*,(#$( "*+ 

'"'5*$(+ %) +,-'5# $#11#(0KE 
⇒ 1'+)5* "* ,/$(*$) %&)$ (*Y(* ',10( /) /1#" %* 9*$1* 0$K/15#(0K 4/)1 *$ %/$$*1 

,/$$#0++#$,* M %&#)(1*+E 
 

I4.,.' (') +'\+') =$.,6) d 
&B$,(' (' (,='.)')  
.696.'14') 
 
0U#NO`e@#0OU 
 
T) ,/)1+ %) %*91' N6 "*+ %0KK'1*$(+ 
:)(+ %* "&*Y41*++0/$ ',10(* %*I
81#0*$( c(1* #:/1%'+ ` ',101* 4/)1 "* 
4"#0+016 4/)1 #9016 4/)1 0$K/15*1E 
 
 
Z'1.' +'\+3'& P )$ ,/$(*6 )$ 1/5#$ 4/"0I
,0*16 )$* K#:"* K/$( 1'K'1*$,* M %*+ (*Y(*+ 
1*,/$$)+6 %* K#i/$ *54010P)*6 4#1 "*+ 
5*5:1*+ %&)$* ,/55)$#)(' ,)"()1*""* 
,/55* #44#1(*$#$( M )$ 9*$1* %/$$'E 
 
#G;' (' +'\+' P )$ 9*$1* %* (*Y(* 4*)( 
,/541*$%1* %0KK'1*$(+ (V4*+ %* (*Y(* R$#1I
1#(0K6 0$K/15#(0K6 4/'(0P)*6 0$Q/$,(0K *( #19)I
5*$(#(0KUE T0$+0 "* 9*$1* 4/"0,0*1 4*)( 
,/$(*$01 %*+ 4#++#9*+ %* (V4* $#11#(0K *( 
0$K/15#(0K6 4#1 *Y*54"*E 
 

 
Ø ;/:0"0+*1 "*+ ,/$$#0++#$,*+ +V$I

(#Y0P)*+ *( /1(-/91#4-0P)*+E 
 
 

 
 
 

 

 
⇒ ,/1109* "&/1(-/91#4-* 91#55#(0,#"* *( %&)+#9* *$ 1*,/)1#$( #)Y /)(0"+ %* 1'K'I

1*$,*E 
⇒ #++)1* "# ,/-'1*$,* %) (*Y(* ` "*+ *$,-#_$*5*$(+6 "# ,/$,/1%#$,* %*+ (*54+6  "*+ 

1*410+*+ $/50$#"*+ *( 41/$/50$#"*+6 "# 4/$,()#(0/$E 
⇒ +*95*$(* "* (*Y(* *$ 4#1#91#4-*+ *( *$ 4-1#+*+E 

 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> LN 

 
 

8NO8OV0#0OUV `B<@#0c0#IV P Ij8NIVV0OU I@N0#I 
 

 
 
 

 G*+ +'P)*$,*+ %0%#,(0P)*+ ` 
 

! "* 1',0( %&#8*$()1* 
! "* K#0( %08*1+ 
! "&*Y4/+' ',10( 
! "# $/(* %* +V$(-@+* 4/)1 #441*$%1* 
 

 G&',10()1* "0:1* /) 4#1 050(#(0/$6 0$%080%)*""* /) ,/""*,(08*6 %* (*Y(*+ %* 9*$1*+ %0KK'1*$(+ ` 
 

! )$* ,/$+09$* R"*+ 1@9"*+ %o)$ Q*)6 )$* 1*,*((* %* ,)0+0$*tU 
! (/)( /) 4#1(0* %&)$ ,/$(* 
! )$ 4/@5*  
! )$* "*((1* #) ,/)110*1 %*+ "*,(*)1+ 
! )$ 1',0( 

 
 G* ,/54(* 1*$%) :1*K %& ` 

 
! )$* ,/$K'1*$,* 
! )$* *Y4/+0(0/$ 
! )$ K0"5  
! )$* 1*$,/$(1* #8*, )$ #1(0+(*6 )$ #1(0+#$t 

 
 

 
 
 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> LO 

@OS8NI[IUV0OU ON<?I 
O8< (3 ('5.6 M  
<3 423.) (3 4G4&'R &B6&-=' (6='&2;;' 
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f 

 
Ø !1*$%1* ,/$+,0*$,* %* "# %08*1+0(' 

%*+ 410$,04#)Y +)44/1(+ *( 9*$1*+ 
(*Y()*"+ /1#)Y *( "*+ 0%*$(0K0*1E 

 
 

 

  
⇒ ,/$$#_( "*+ %0KK'1*$(+ +)44/1(+ /1#)Y +)08#$(+ ` 

3 "# 4#1/"* 055'%0#(* R"* %0+,/)1+6 "* %0#"/9)*6 "# 1*41'+*$(#(0/$ (-'.(1#"*tU f 
3 "*+ +)44/1(+ #)%0/ R"# 1#%0/6 "# ,#++*((* /) "* A36 "* 1'4/$%*)1tU f 
3 "*+ +)44/1(+ #)%0/80+)*"+ R"* K0"56 "o'50++0/$ ('"'80+)*""*6 tUE 

⇒ ,/$$#_( "*+ %0KK'1*$(+ 9*$1*+ /1#)Y +)08#$(+ ` 
3 "# ,/$+09$*6 "* 1',0( %* K0,(0/$6 "# 40@,* %* (-'.(1*6 "* 1*4/1(#9*6 "* Q/)1$#" ('"'80+'6 "* 

K0"56 "* %':#(6 "# ,/$K'1*$,*6 "&0$(*180*u6 "# ,/$8*1+#(0/$E 

 
Ø \*,/$$#_(1* "*+ ,#1#,('10+(0P)*+ 

41/41*+ #)Y (V4*+ %* (*Y(*+ '()I
%0'+E 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
⇒ 1*,/$$#_( "*+ ,#1#,('10+(0P)*+ %o)$ (*Y(* /1#" %* (V4* ` 

3 $#11#(0K `  
! "* +,-'5# $#11#(0K +054"*6 "*+ 4*1+/$$#9*+ 410$,04#)Y6 "*+ "0*)Y 410$,04#)Y6 "*+ 

#,(0/$+ 410$,04#"*+6 "* $#11#(*)16 "* "/,)(*)1E 
3 0$K/15#(0K `  

! "*+ 410$,04#)Y (-@5*+ *(a/) #,(0/$+6 "*+ 0$(*$(0/$+ %) "/,)(*)1E 
3 0$Q/$,(0K `  

! "*+ (.,-*+6 "# ,-1/$/"/90*6 "* 8/,#:)"#01* +4',0K0P)*E 
3 #19)5*$(#(0K `  

! "# P)*+(0/$6 "*+ 410$,04#)Y (-@5*+6 "*+ #19)5*$(+ R4/)1a,/$(1*UE 

 
Ø A/541*$%1* "* ,/$(*$) %* <;=<;6 

79>8= %* 9*$1*+ %0KK'1*$(+E 

 
 

 
⇒ 1*4@1* %*+ 0$K/15#(0/$+ *$ K/$,(0/$ %o)$ 41/Q*( %o',/)(*E 
 
⇒ 1*4@1* %*+ 0$K/15#(0/$+ 4/)1 ,/$+(1)01* )$* W0$(*141'(#(0/$W *$ K/$,(0/$ %o)$ 41/Q*( 

%o',/)(*E 
 
 

  @2*;.'1(.' (') +'\+') 
  2.$3\ =$.,6) (B3)$5'  
  423.$1+ '+ ;3%&,4 
 

 
 
Z'1.' +'\+3'& ` )$ ,/$(*6 )$ 1/5#$ 4/"0,0*16 
)$* K#:"* K/$( 1'K'1*$,* M %*+ (*Y(*+ 1*,/$I
$)+6 %* K#i/$ *54010P)*6 4#1 "*+ 5*5:1*+ 
%&)$* ,/55)$#)(' ,)"()1*""* ,/55* #44#1I
(*$#$( M )$ 9*$1* %/$$'E 
 
#G;' (' +'\+' P )$ 9*$1* %* (*Y(* 4*)( ,/5I
41*$%1* %0KK'1*$(+ (V4*+ %* (*Y(* R$#11#(0K6 0$I
K/15#(0K6 4/'(0P)*6 0$Q/$,(0K *( #19)5*$(#(0KUE 
T0$+0 "* 9*$1* 4/"0,0*1 4*)( ,/$(*$01 %*+ 4#+I
+#9*+ %* (V4* $#11#(0K *( 0$K/15#(0K6 4#1 
*Y*54"*E 
 

K# '#*'#- 2+& <;=<;6 79>8=@ *"1*' 
$"&7' -' -).("1&. 2+&,% ("77' B 1#' 
.%51'#(' -' $),7 -' $)(*)"#@ 1#  
&'2"&*+;' &+-)"2/"#)51'@ 1# -%3+*  
*%,%?).%@R 

 
Ø A/$$#_(1* "*+ %0KK'1*$(*+ ,/54/I

+#$(*+ %* "o/1#"0(' *( *$ (*$01 
,/54(* 4/)1 ,/541*$%1* "* (*Y(*E 

 

  
⇒ 1*,/$$#_( %*+ ,/54/+#$(*+ %* "o/1#"0('6 *$ 4#1(0,)"0*1 ` 

3 "# 8/0Y ` "o0$(/$#(0/$6 "* 8/")5*6 "* 1V(-5* f 
3 "# 9*+()*""* f 
3 "* ,/$(#,( #8*, "&0$(*1"/,)(*)1 ` "* 1*9#1%6 "# 4/+()1*E 

 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> LH 

 
 

8NO8OV0#0OUV `B<@#0c0#IV P @OS8NI[IUV0OU ON<?I 
 

 
 
 

 G# ,/541'-*$+0/$ %&)$* ,/$+09$* 
 

 G&0%*$(0K0,#(0/$ %) 5*++#9* 410$,04#"6 %*+ #19)5*$(+ *(a/) %*+ *Y*54"*+ %#$+ ` 
 

! )$ 1*4/1(#9* 1#%0/4-/$0P)* /) ('"'80+' 
! )$* 4):"0,0(' 
! )$* 0$(*180*u 
! )$ *Y4/+' %&)$ ,#5#1#%* 
! )$ %':#( 
! )$ ('5/09$#9* 
! )$* ,-#$+/$ 

 
 G&0%*$(0K0,#(0/$ %) +,-'5# $#11#(0K %#$+ ` 

 
! )$* +'P)*$,* %* K0"5 %* K0,(0/$ 
! )$* 40@,* %* (-'.(1* 
! )$ ,/$(*6 )$ 1',0( 

 
 

 
 
 

 
 
 
 
 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> LJ 

Ij8NIVV0OU ON<?I 
O8< (3 ('5.6 M 
<3 423.) (3 4G4&'R &B6&-=' (6='&2;;' 
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f 

 
Ø !1/%)01* %*+ (*Y(*+ 8#10'+ *$ 

+o#44)V#$( +)1 %*+ 5/%@"*+ *( *$ 
(*$#$( ,/54(* %*+ ,#1#,('10+(0P)*+ 
%* "o/1#"0(' R8/0Y6 9*+()*""*6 
,/$(#,(UE 

 
 

  
⇒ 41/%)0( )$ (*Y(* /1#" *$ (*$#$( ,/54(* %*+ ,#1#,('10+(0P)*+ %) (V4* `  
 

3 $#11#(0K `  
! "* +,-'5# $#11#(0K +054"*6 "*+ 4#++#9*+ %*+,104(0K+6 "*+ #,(0/$+6 "*+ (*54+ %* "# 

$#11#(0/$ R0$%0,#(0K+ 054#1K#0( *( 4#++' ,/54/+'U6 "*+ /19#$0+#(*)1+ +4#(0/I
(*54/1*"+E  

 
3 #19)5*$(#(0K ` 

! "# +'"*,(0/$ %*+ #19)5*$(+6 "* 1*+4*,( %*+ 4-#+*+ %* "# 41'+*$(#(0/$ R"o/)8*1()1*6 
"*+ #,(0/$+ +'"*,(0/$$'*+6 "# ,"s()1*UE 

 

8.2(3,.' (') +'\+') 2.$3\ 
=$.,6) (B3)$5' 423.$1+ '+  
;3%&,4 

 
Z'1.' +'\+3'& ` )$ ,/$(*6 )$ 1/5#$ 4/"0I
,0*16 )$* K#:"* K/$( 1'K'1*$,* M %*+ (*Y(*+ 
1*,/$$)+6 %* K#i/$ *54010P)*6 4#1 "*+ 
5*5:1*+ %&)$* ,/55)$#)(' ,)"()1*""* 
,/55* #44#1(*$#$( M )$ 9*$1* %/$$'E 
 
#G;' (' +'\+' ` )$ 9*$1* %* (*Y(* 4*)( 
,/541*$%1* %0KK'1*$(+ (V4*+ %* (*Y(* R$#1I
1#(0K6 0$K/15#(0K6 4/'(0P)*6 0$Q/$,(0K *( #19)I
5*$(#(0KUE T0$+0 "* 9*$1* 4/"0,0*1 4*)( 
,/$(*$01 %*+ 4#++#9*+ %* (V4* $#11#(0K *( 
0$K/15#(0K6 4#1 *Y*54"*E 

 
Ø [$(*141'(*1 %*+ (*Y(*+ %* 9*$1*+ %0KI

K'1*$(+ *$ (*$#$( ,/54(* %*+ ,/5I
4/+#$(*+ %* "o/1#"0('E 

 
 

  
⇒ 0$(*141@(* )$ 4/@5*E 

3 "* (/$6 "* 8/")5*6 "# 41/$/$,0#(0/$6 "* 1V(-5*6 "# 9*+()*""*6 "* ,/$(#,(E 
 
⇒ "0( )$ (*Y(* M -#)(* 8/0Y R4/)1 %08*1(016 4/)1 0$K/15*16 4/)1 K#01* #901tUE 

3 "* (/$6 "* 8/")5*6 "# 41/$/$,0#(0/$6 "* 1V(-5*6 "# 9*+()*""*6 "* ,/$(#,(E 
 

⇒ 0$(*141@(* )$ 1s"* R+v*(,- /) 40@,* %* (-'.(1*UE 
3 "* (/$6 "* 8/")5*6 "# 41/$/$,0#(0/$6 "* 1V(-5*6 "# 9*+()*""*6 "* ,/$(#,(E 

 
 
 
 

 
 
 
 
 
 
 

 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> F= 

 
 
 
 
 
 

 

8NO8OV0#0OUV `B<@#0c0#IV P Ij8NIVV0OU ON<?I 

 
 
 

 G# +'P)*$,* %0%#,(0P)* ` 
 

! "# 41'+*$(#(0/$ %&)$ 1/5#$ 
 

 G* 1',0( %&)$ '8'$*5*$( 
 

 G# 41'+*$(#(0/$ 0$,0(#(08* %&)$ 1/5#$ 
 

 G&0$(*141'(#(0/$ %&)$ 1s"* %#$+ ` 
 

! )$ +v*(,- 
! )$* 40@,* %* (-'.(1* 
! )$ Q/)1$#" ('"'80+' 

 

 
 
 

 G&0$(*141'(#(0/$ %&)$ 4/@5* 
 

 G* ,/54(* 1*$%) :1*K %& ` 
 

! )$* ,/$K'1*$,* 
! )$* *Y4/+0(0/$ 
! )$ K0"5 
! )$* 1*$,/$(1* #8*, )$ #1(0+(*6 )$ #1(0+#$t 

 
 DY*1,0,*+ %&'"/,)(0/$ 

 
 
 
 
 
 
 
 
 
 
 
 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> F2 

 
`I ?< ?I@#eNI < ?< ?0##IN<#eNI 

O8< (3 ('5.6 M 
<3 423.) (3 4G4&'R &B6&-=' (6='&2;;'  
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f 

 
Ø \*,/)101 #)Y :0:"0/(-@P)*+ *( )(0"0I

+*1 "*)1 +V+(@5* %* 1'K'1*$,*E 
 
 

  
⇒ (1/)8* %*+ /)81#9*+ *$ )(0"0+#$( "* +V+(@5* %* 1'K'1*$,* %&)$* :0:"0/(-@P)*E 

 
Ø ^'1*1 %* 5#$0@1* #)(/$/5* "# "*,I

()1* %&)$ "081*E 
 
 

Ø !1#(0P)*1 "# "*,()1* 0$('91#"* %&)$ 
(*Y(* %* (V4* $#11#(0KE 
 

  
⇒ +* +*1( %*+ /)(0"+ %* 1'K'1*$,* 4/)1 +0()*1 )$ (*Y(* *( 1'9"*1 %*+ 41/:"@5*+ %* 

,/541'-*$+0/$E 
 
 
⇒ "0(  #) 5/0$+ > 23=.$5') 42*;&'+) #%#4('+ M +/$ .9*E 
 

 
 

 
Ø 70()*1 )$* r)81* %#$+ )$ ,/$(*Y(* 

-0+(/10P)* *( ,)"()1*"E 
 
 

  
⇒ 1*4@1* P)*"P)*+ ,#1#,('10+(0P)*+ -0+(/10P)*+ *( ,)"()1*""*+ %* "&'4/P)* M "#P)*""* 

#44#1(0*$( "* (*Y(* '()%0'6 4/)1 "* ,/541*$%1*E 
 

@21(3,.' '+ 56.'. &$  
&'4+3.' ;'.)211'&&'  
(B23=.$5') (' &$ &,++6.$+3.' 
A'31'))' 

 
 
 

0U#NO`e@#0OU 
 
A*1(#0$*+ #,(080('+ 4*15*((*$( %* 
,/$+(1)01* %*+ 1'K'1*$,*+ ,)"()1*"I
"*+ ` 
 
! "# K1'P)*$(#(0/$ 1'9)"0@1* %*+ 

:0:"0/(-@P)*+ f 
! "* 1*,/)1+ M "&[$(*1$*( f 
! "# 1*$,/$(1* #8*, %*+ 41/K*+I

+0/$$*"+ %) "081*6 %*+ ,/5'I
%0*$+6 %*+ Q/)1$#"0+(*+6 %*+ 
#$05#(*)1+ %* 1#%0/ f 

! "# 4#1(0,04#(0/$ M %*+ +4*,(#I
,"*+6 %*+ ,/$K'1*$,*+ f 

! *(,E 
 

 
Ø 7&*Y4105*1 +)1 )$* "*,()1* *$ "# 1*I

"0#$( M +/$ 8',)E 
 

 
 

 
 

⇒ *Y4105* +/$ #80+6 *$ #19)5*$(#$(6 +)1 "* ,/$(*$) %* (*Y(*+ %* (V4*+ %0KK'1*$(+E 
 

 
 

 
 
 

 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> F< 

 
 

8NO8OV0#0OUV `B<@#0c0#IV P `I ?< ?I@#eNI < ?< ?0##IN<#eNI 
 

 
 
 

 G# K1'P)*$(#(0/$ %o)$* :0:"0/(-@P)* 
 

 G# K0,-* %* "*,()1* 
 

 G# 1*$,/$(1* %&#1(0+(*+ /) %&#1(0+#$+ %* "# ,-#_$* %) "081* ` ',108#0$6 ,/$(*)16 #)(*)1 %* :#$%*+ %*++0$'*+6 4/@(*6 0"")+(1#(*)16 "0:1#01*6 :0:"0/(-',#01*6t 
 

 G*+ ,*1,"*+ /) ,"):+ %* "*,()1* 
 

 G*+ ,#1$*(+ %* "*,()1* 
 

 G# "*,()1* *$ 1'+*#) 
 

 G* 4#"5#1@+ 
 

 G* Q/)1$#" %0#"/9)' R'"@8*I'"@8*a'"@8*I*$+*09$#$(U 
 

 G# "*,()1* (-'5#(0P)* 
 

 
 
 
 
 
 
 
 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> FL 

 
XOU@#0OUUISIU# `I ?< ?<UZeI P ZN<SS<0NI 

O8< (3 ('5.6 M 
<3 423.) (3 4G4&'R &B6&-=' (6='&2;;' 
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f 

@21)+.3,.' 31'  
.';.6)'1+$+,21 5616.$&' (' 
&$ &$153' 5.Q4' d (')  
;.246(3.') (B$1$&G)' '+ d  
31' +'.*,12&25,' 

 
 
 
0U#NO`e@#0OU 
 
T) ,/)1+ %) %*91' N6 "*+ #,(080('+ 
"0'*+ #) K/$,(0/$$*5*$( %* "# "#$I
9)* +/$( %* %*)Y (V4*+ ` %*+ #,(080I
('+ %',1/,-'*+ /j "* K/$,(0/$$*I
5*$( %* "# "#$9)* *+( "&/:Q*( %&'()I
%*+ *( %*+ #,(080('+ 0$('91'*+ /j "* 
K/$,(0/$$*5*$( %* "# "#$9)* *+( #) 
+*180,* %* "# ,/541'-*$+0/$ *( %* 
"&*Y41*++0/$E 
 
 

 
Ø ;#_(10+*1 "*+ $/(0/$+ 91#55#(0,#I

"*+ %* :#+* *( "*)1 (*150$/"/90*6 
"*+ ,#('9/10*+ %* 5/(+ *( "*)1+ 
K/$,(0/$+E 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
⇒ 1*,/$$#_(6 $/55* *( +#0( )(0"0+*1 "*+ ,/$+(0()#$(+ (*Y()*"+ `  
 

! "* (*Y(*6 "* 4#1#91#4-*6 "# 4-1#+* f 
! "*+ ,/$$*,(*)1+ +4#(0/I(*54/1*"+ f 
! "# 4/$,()#(0/$ ` "* 4/0$(6 "# 8019)"*6 "*+ %*)Y 4/0$(+6 "* (01*(6 "*+ 9)0""*5*(+6 "* 4/0$( %&0$I

(*11/9#(0/$6 "* 4/0$( %&*Y,"#5#(0/$E 
 

⇒ 1*,/$$#_(6 $/55* *( +#0( )(0"0+*1 "*+ (V4*+ *( K/15*+ %* 4-1#+* +)08#$(+ ` 
 

! "# 4-1#+* %* (V4* %',"#1#(0K f 
! "# 4-1#+* %* (V4* 0$(*11/9#(0K f 
! "# 4-1#+* %* (V4* 054'1#(0K f 
! "# 4-1#+* %* K/15* $'9#(08* *( %* K/15* 4/+0(08*E 

 
⇒ 1*,/$$#_( *( $/55* "*+ ,/$+(0()#$(+ %* "# 4-1#+* ` 

 
! "* 91/)4* 8*1:#" f 
! "* 91/)4* $/50$#" f 
! "* 91/)4* 41'4/+0(0/$$*"E 

 
⇒ 1*,/$$#_( *( $/55* "*+ K/$,(0/$+ +)08#$(*+ ` 

 
! "* +)Q*( R7U +/)+ K/15* %* ` ^B6 41/6 m M "&0$K0$0(0K f 
! "* ,/54"'5*$( %* 8*1:* RAmU +/)+ K/15* %* ` ^B6 ^!1'46 !1/ f 
! "&#((10:)( %) +)Q*( RT(( +U ` ,#+ +054"*+ f 
! "* ,/54"'5*$( %* 4-1#+* RA!U *Y4105#$(  "* (*54+6 "# 5#$0@1* *( "* "0*)6  

+/)+ K/15* %* ` ^B6 ^!1'46 T%86 !- +): f 
! "* ,/54"'5*$( %) $/5 RABU +/)+ K/15* %* ` T%Q6 ^T%Q6 ^41'4E 

 
 
 
 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> FF 

XOU@#0OUUISIU# `I ?< ?<UZeI P ZN<SS<0NI 
O8< (3 ('5.6 M 
<3 423.) (3 4G4&'R &B6&-=' (6='&2;;' 
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f 

@21)+.3,.' 31' 
.';.6)'1+$+,21 5616.$&' (' 
&$ &$153' 5.Q4' d (')  
;.246(3.') (B$1$&G)' '+ d  
31' +'.*,12&25,' 

 
 
 

0U#NO`e@#0OU 
 
T) ,/)1+ %) %*91' N6 "*+ #,(080('+ 
"0'*+ #) K/$,(0/$$*5*$( %* "# 
"#$9)* +/$( %* %*)Y (V4*+ ` %*+ 
#,(080('+ %',1/,-'*+ /j "* K/$,I
(0/$$*5*$( %* "# "#$9)* *+( "&/:I
Q*( %&'()%* *( %*+ #,(080('+ 0$('I
91'*+ /j "* K/$,(0/$$*5*$( %* "# 
"#$9)* *+( #) +*180,* %* "# ,/5I
41'-*$+0/$ *( %* "&*Y41*++0/$E 

 
 

 
Ø ;#_(10+*1 "*+ $/(0/$+ 91#55#(0,#"*+ 

%* :#+* *( "*)1 (*150$/"/90*6 "*+ ,#I
('9/10*+ %* 5/(+ *( "*)1+ K/$,(0/$+E 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
⇒ 1*,/$$#_( *( $/55* "*+ ,#('9/10*+ +)08#$(*+ ` 
 

! "* %'(*150$#$(6 "* $/56 "&#%Q*,(0K6 "* 8*1:*6 "* 41/$/56 "# 41'4/+0(0/$6 "&#%8*1:*6 "# 
4-1#+* +):/1%/$$'* 1*"#(08*f 

! "* 91/)4* 8*1:#" R^mU ,/$(*$#$( ` m n ^B6 ^41'46 T%8 f 
! "* 91/)4* $/50$#" R^BU ,/$(*$#$( ` B n 36 T%Q6 ^41'46 !-1 +): 1*" f 
 
 
! "* 91/)4* 41'4/+0(0/$$*" R^!1'4U ,/$(*$#$( ` !1'4 n 36 B6 T%Q6 !1/6 ^41'46 m RM "&0$K0$0I

(0KU f 
! "* 91/)4* #%Q*,(08#" R^T%QU ,/$(*$#$( ` T%Q n T%86 ^41'4 f 
! "* 91/)4* #%8*1:0#" R^T%8U ,/$(*$#$( ` T%8 R*Y4105#$( "* (*54+6 "# 5#$0@1* *( "* "0*)U f 
! "* 91/)4* 41/$/50$#" R^!1/U ,/$(*$#$( ` !1/E 
 

⇒ 41/$/50$#"0+* %*+ 91/)4*+ $/50$#)Y *( %*+ 91/)4*+ 41'4/+0(0/$$*"+E 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> F> 

XOU@#0OUUISIU# `I ?< ?<UZeI P ON#[OZN<8[I 
O8< (3 ('5.6 M 
<3 423.) (3 4G4&'R &B6&-=' (6='&2;;'  
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f 

@21)+.3,.' 31' 
.';.6)'1+$+,21 5616.$&' (' 
&$ &$153' 5.Q4' d (')  
;.246(3.') (B$1$&G)' '+ d  
31' +'.*,12&25,' 
 
 
 
 

0U#NO`e@#0OU 
 
[" V # "0*) %* %0+(0$9)*1 ,"#01*5*$( 
*$(1* "# 4-#+* %&#441*$(0++#9*6 
%#$+ "#P)*""* "o'8#")#(0/$ %*+ *1I
1*)1+ 1*+(* 92.*$+,='6 *( "# 4-#+* 
%* 4):"0,#(0/$ 1*+4*,(#$( "*+ 1@I
9"*+ %* K/$,(0/$$*5*$( %* "# "#$I
9)*E 
 
G# (,4+6' *+( 41#(0P)'* M "&#0%* 
%*+ *2G'1) (' .696.'14'E 

 

 
Ø ;#_(10+*1 "*+ $/(0/$+ /1(-/91#4-0I

P)*+ %* :#+* *( "*)1 (*150$/"/90*E 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
⇒ 1*4@1* M "&/1#" *( M "&',10( "*+ 5#1P)*+ %) 9*$1* *( %) $/5:1*E 

 
⇒ #,,/1%* *$ 9*$1* *( *$ $/5:1* ` 

 
! "*+ $/5+ (*150$'+ #) +0$9)"0*1 4#1 `  

3 +6 Y6 h f 
3 /) f 
3 *)6 #) f 
3 #"6 #0"E 
 

!  "*+ #%Q*,(0K+ *( *$ 4#1(0,)"0*1 ,*)Y ` 
3 *$ C#" f 
3 %'+09$#$( )$* ,/)"*)1E 

  
! "*+ %'(*150$#$(+ ` 

3 4/++*++0K+ f 
3 %'5/$+(1#(0K+ f 
3 $)5'1#)Y ` 80$9(6 ,*$( *( 50""* f 
3 ,-#P)*6 $)"6 4#+ )$E 

 
⇒ #,,/1%* "* 8*1:*6 *$ 4#1(0,)"0*1 "/1+P)* ` 
 

! "* +)Q*( *+( 0$8*1+' f 
! "* 8*1:* # 4")+0*)1+ +)Q*(+ M %*+ 4*1+/$$*+ %0KK'1*$(*+ f 
! "* +)Q*( *+( "* 41/$/5 WP)0W f 
! "* +)Q*( *+( '"/09$' %) 8*1:* f 
! "* +)Q*( *+( "/$9E 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> FN 

XOU@#0OUUISIU# `I ?< ?<UZeI P ON#[OZN<8[I 
O8< (3 ('5.6 M 
<3 423.) (3 4G4&'R &B6&-=' (6='&2;;'  
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f 

@21)+.3,.' 31'  
.';.6)'1+$+,21 5616.$&' (' 
&$ &$153' 5.Q4' d (')  
;.246(3.') (B$1$&G)' '+ d  
31' +'.*,12&25,' 
 
 
 

   0U#NO`e@#0OU 
 

[" V # "0*) %* %0+(0$9)*1 ,"#01*5*$( 
*$(1* "# 4-#+* %&#441*$(0++#9*6 
%#$+ "#P)*""* "o'8#")#(0/$ %*+ *1I
1*)1+ 1*+(* 92.*$+,='6 *( "# 4-#+* 
%* 4):"0,#(0/$ 1*+4*,(#$( "*+ 1@I
9"*+ %* K/$,(0/$$*5*$( %* "# "#$I
9)*E 

 
G# (,4+6' *+( 41#(0P)'* M "&#0%* 
%*+ *2G'1) (' .696.'14'E 

 

 
Ø ;#_(10+*1 "*+ $/(0/$+ /1(-/91#4-0I

P)*+ %* :#+* *( "*)1 (*150$/"/90*E 
 
 
 

  
⇒ #,,/1%* "* 4#1(0,04* 4#++' %#$+ "*+ ,#+ +)08#$(+ ` 

 
! #8*, "&#)Y0"0#01* c(1* f 
! #8*, "&#)Y0"0#01* #8/01 R0$8#10#:"*U f 
! *54"/V' +*)" ,/55* #%Q*,(0KE 

 
⇒ 5#_(10+* "&/1(-/91#4-* %*+ -/5/4-/$*+ +)08#$(+ d &B$,(' (' *2G'1) ('  
 .696.'14' P 
 

! # a M f 
! #0 a *+( f 
! +&*+( a ,&*+( f 
! /$ a /$ $& a /$( f 
! "*+ a "&#0 f 
! "# a "&#R+U a "M f 
! 4*) a 4*)Y a 4*)( f 
! +/$ a +/$( f 
! "*)1R+U a "*)1 f 
! *1 a ' f 
! /) a /j f 
! +# a i# f 
! ,*+ a +*+ f 
! ,* R,&U +* R+&UE 

 
⇒ 5#_(10+* ` 

 
! "# 5#Q)+,)"* ` %':)( %* 4-1#+*6 -#:0(#$(6 4#V+6 4'10/%* -0+(/10P)* f 
! "# 50$)+,)"* ` "#$9)*6 #%Q*,(0K6 "*+ $/5+ %* 4/0$(+ ,#1%0$#)YE 

 

 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> FO 

XOU@#0OUUISIU# `I ?< ?<UZeI P @OUaeZ<0VOU 
O8< (3 ('5.6 M 

<3 423.) (3 4G4&'R &B6&-=' (6='&2;;' 
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') 
M' 

?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f 

@21)+.3,.' 31'  
.';.6)'1+$+,21 5616.$&' (' 
&$ &$153' 5.Q4' d (')  
;.246(3.') (B$1$&G)' '+ d  
31' +'.*,12&25,' 

 
Ø ;#_(10+*1 "# K/15#(0/$ %*+ (*54+ %* 

,/$Q)9#0+/$E 
   

\D;T\b]D 
 
G&*$+*09$#$( /4@1* "* ,-/0Y %*+ 8*1:*+ M 
'()%0*1 R0++)+ %* (*Y(*+ (1#8#0""'+ *$ ,"#++*U 
*$ +* 1'K'1#$( M "# W"0+(* K/$%'* +)1 "# K1'I
P)*$,*W P)0 K09)1* %#$+ "*+ 5/V*$+ %&*$+*0I
9$*5*$(E 

 
 
 
Ø A/$$#_(1* "&*54"/0 %*+ (*54+ %* 

,/$Q)9#0+/$ +*"/$ "* 9*$1* %* (*Y(* 
'()%0'E 

 

 

 
 
 
 

 
⇒ 1*,/$$#_( "*+ $/(0/$+ +)08#$(*+ ` (*54+ +054"*6 (*54+ ,/54/+'6 #)Y0"0#01*6       

4#1(0,04*E 
 
⇒ ,/$$#_( "# K/15#(0/$ %*+ (*54+ +)08#$(+ `  

 
! "&0$K0$0(0K 41'+*$( *( 4#++' f 
! "&0$%0,#(0K 41'+*$(6 054#1K#0(6 4#++' +054"* RL* +0$9E *( 4")1EU6 4")+IP)*I4#1K#0(6            

4#++' ,/54/+'6 K)()1 +054"* f 
! "* ,/$%0(0/$$*" 41'+*$( f 
! "&054'1#(0K 41'+*$( f 
! "* +):Q/$,(0K 41'+*$(E 

 
⇒ ,/$$#_( "&*54"/0 %*+ (*54+ +)08#$(+ `   
 

! "&0$%0,#(0K 41'+*$( f 
! "&054'1#(0K 41'+*$( f 
! "&0$%0,#(0K 4#++' ,/54/+' f 
! "&0$%0,#(0K 054#1K#0( f 
! "&0$%0,#(0K 4#++' +054"* f 
! "* ,/$%0(0/$$*" 41'+*$(E 

 
 



  
!"#$ %&'()%*+ $*),-.(*"/0+ %) +*,/$%#01* 2  X\TBAT[7   

 A#$(/$ %* B*),-.(*" C 3DA7  7*180,* %* "&*$+*09$*5*$( /:"09#(/01*  ;#1+ <==> FH 

XOU@#0OUUISIU# `I ?< ?<UZeI  P  cO@<]e?<0NI 
O8< (3 ('5.6  M 

<3 423.) (3 4G4&'R &B6&-=' (6='&2;;'  
;.25.')),='*'1+ &$ 42*;6+'14' )3,=$1+' P  

?') 2%A'4+,9) );64,9,C3') M' ?') $++'1+') ;23. &B6&-=' '1 +'.*' (' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-='f  

@21)+.3,.' 31'  
.';.6)'1+$+,21 5616.$&' (' 
&$ &$153' 5.Q4' d (')  
;.246(3.') (B$1$&G)' '+ d  
31' +'.*,12&25,' 

 
 
Ø D$10,-01 +/$ 8/,#:)"#01*E 
 

\D;T\b]D 
 
G&*$+*09$#$( /4@1* "* ,-/0Y %*+ 5/(+ M 
'()%0*1 R0++)+ %* (*Y(*+ (1#8#0""'+ *$ 
,"#++*U *$ +* 1'K'1#$( M "# W "0+(* K/$%'* 
+)1 "# K1'P)*$,*W P)0 K09)1* %#$+ "*+ 
5/V*$+ %&*$+*09$*5*$(E 

 
 
 
 
Ø A/$$#_(1* P)*"P)*+ $/(0/$+ %&'(VI

5/"/90* %* "&/1090$* "#(0$* %*+ 
5/(+E 

 
 
Ø \*,/)101 #)Y /)(0"+ %* 1'K'1*$,*E 
 

 
 
 
 

 
 
⇒ #441/K/$%0( "# ,/$$#0++#$,* %) 8/,#:)"#01* *$ 1*,/)1#$( #)Y $/(0/$+ +)08#$(*+ `  
 

! "*+ -V4*1/$V5*+ f 
! "# 4/"V+'50* f 
! "*+ +V$/$V5*+ *( #$(/$V5*+ f 
! "*+ -/5/$V5*+ f 
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()#(0/$6 "&'50++0/$ %&-V4/(-@+*+6 "# 50+* *$ 4"#,* %&)$* *Y4'105*$(#(0/$ /)  
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• !/)1 ,-#P)* %/5#0$*6 )$ 41*50*1 (#:"*#) ,/$(*$#$( "*+ K0$#"0('+6 "*+ ,/$(*$)+ *( "*+ 0$(*$(0/$+E  

• !)0+ )$ (#:"*#) ,/$(*$#$( ` 

! 3#$+ "# ,/"/$$* 9#),-* ` 
§ ?') O8< RO:Q*,(0K+ 810/10(#01*+ %o<441*$(0++#9*U %#$+ "# 4#1(0* $/01*6 4)0+ "*+ ,/54/+#$(*+ !DAT\S $)5'1/('*+E 

! 3#$+ "# ,/"/$$* ,*$(1#"* `  
§ ?') 2%A'4+,9) );64,9,C3') *$ 1#44/1( #8*, "*+ ,/54/+#$(*+ !DAT\S %* 9#),-* ` 

• ^ +09$0K0* /:Q*,(0K 9'$'1#"E 
• ? +09$0K0* /:Q*,(0K (*,-$0P)*E 

! !)0+ &' 1,='$3 (K$++'1+' ` 
§   *$ ,/$+(1),(0/$   *$ 8/0* %&#,P)0+0(0/$     )(0"0+#:"* *$ +0()#(0/$ *$ K0$ %o#$$'*E 
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ZIOSI#N0I 

N';6.$5' ($1) &' ;&$1 '+ ($1) &B');$4'R 92.*') 562*6+.,C3') 
O8< (3 ('5.6 M 
<3 423.) (3 4G4&'R &B6&-=' (6='7
&2;;' ;.25.')),='*'1+ &$  42*;67
+'14' )3,=$1+' P 

?') 2%A'4+,9) );64,9,C3') L'  M'  

V'&21 8I@<NOP 
?') $++'1+') *,1,*$&') ;23. &B6&-=' '1 +'.*' 
(' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R &B6&-=' 
(2,+ ;23=2,. f 

 

4 A/$$#_(1* "* 8/,#:)"#01* +)08#$(` 4*14*$%0,)"#01*6 4#1#""@"*6 0+/5'(10I
P)*6 4/"V9/$*6 P)#%10"#(@1*6 (10#$9"* R'P)0"#('1#"6 0+/,@"*6 1*,(#$9"*U6 
%0#9/$#"*6 #$9"*6 ,s('6 K#,*6 +/55*(6 #1c(*E 

  

L 3',101* %*+ +/"0%*+ +*"/$ "*)1+ K#,*+6 +/55*(+ /) #1c(*+E 
   

4 B/55*1 P)*"P)*+ +/"0%*+ 4#150 "*+ 4")+ ,/$$)+` ,):*6 4V1#50%*6 4#I
1#""'"'404@%* 1*,(#$9"*6 ('(1#@%1*E 

 
 

564 3',/54/+*1 )$ +/"0%* *$ +/"0%*+ '"'5*$(#01*+ *( "* 1*,/54/+*1E   
5 A/$+(1)01* %*+ +/"0%*+ R,):*+6 4#1#""'"'404@%* 1*,(#$9"*U M 4#1(01 %&)$* 

1*41'+*$(#(0/$ *$ 4*1+4*,(08* /) %* "*)1 $/5E 
 

 

82)'. '+ .6)23(.' (') 
;.2%&-*') ;23. 
)+.34+3.'. &' ;&$1 '+ 
&B');$4' 

564 3*++0$*1 *( 1'#"0+*1 %*+ %'8*"/44*5*$(+E   
 L 3',101* %*+ K/15*+ 4"#$*+ +*"/$ "*)1 ,s('+6 #$9"*+ /) %0#9/$#"*+E   
 # B/55*1 P)*"P)*+ K09)1*+ 4#150 "*+ 4")+ ,/$$)*+` ,#11'6 (10#$9"* R'P)0I

"#('1#"6 0+/,@"*6 1*,(#$9"*U6 1*,(#$9"*6 "/+#$9*6 (1#4@h*6 4#1#""'"/I
91#55*6 %0+P)*E 

 

 
 LMD 3',/54/+*1 )$* +)1K#,* *$ +)1K#,*+ '"'5*$(#01*+ *( "# 1*,/54/+*1E   
 L A/$+(1)01* %*+ K09)1*+ 4#150 "*+ 4")+ ,/$$)*+` (10#$9"*6 ,#11'6 1*,(#$I

9"*6 "/+#$9*6 4#1#""'"/91#55*6 (1#4@h*6 %0+P)*E   

 

⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
 
 
⇒ %',101* "# $#()1* %*+ K#,*+ R(10#$9"*6 

,#11' tUE 
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# \*,/$$#_(1* *( 8'10K0*1 "* 4#1#""'"0+5* /) "# 4*14*$%0,)"#10(' %* %*)Y 

%1/0(*+ R1@9"* *( 'P)*11*UE 

 

 
 # ?1#,*1 %*+ %1/0(*+ 4#1#""@"*+ /) 4*14*$%0,)"#01*+ R1@9"* *( 'P)*11*UE  
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4#,* R+V5'(10*+6 0+/5'(10*+ %*+ #$9"*+6 ,s('+6 %0#9/$#"*+6 K#,*+6 #1cI
(*+UE 

L 7&/10*$(*16 +* K0Y*1 %*+ 4/0$(+ %* 1*4@1*+ R#8*, /) +#$+ ,#1(*UE 
 
# 3',101* )$ %'4"#,*5*$( /) )$ (1#Q*( R,/%#9* 4*1+/$$*" /) ,/$8*$I

(0/$$*"UE 
 
L 7* ,/$+(1)01* )$ +V+(@5* %* 1'K'1*$,* 4*1+/$$*" /) )(0"0+*1 )$ +V+I
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# T$(0,04*16 %',101* *( 0$(*141'(*1 )$ %'4"#,*5*$( RM "&#0%* %* %*50I
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"o*+4#,* R*$801/$$*5*$( 41/,-*UE 
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⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
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# \'#"0+*1 %*+ K10+*+ *( %*+ 4#8#9*+ M "&#0%* %* (1#$+K/15#(0/$+ 9'/5'I
(10P)*+ R,#"P)*+6 4#40*1 M 1'+*#)Y6 4"0#9*UE T"09$*1 %*+ /:Q*(+ M 0$(*1I
8#""*+ 1'9)"0*1+E   

 

L 3',101* )$ 5/)8*5*$( 4#1 )$* (1#$+K/15#(0/$ 9'/5'(10P)* R+V5'(10* 
#Y0#"*6 1/(#(0/$ *( (1#$+"#(0/$UE   

⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
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&$ 42*;6+'14' )3,=$1+' P 
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# 3'$/5:1*1 )$* P)#$(0(' %/$$'* %&/:Q*(+ R4*1,*4(0/$ 9"/:#"*6 ,/54I

(#9* /19#$0+' tUE  
 

# 3'$/5:1*1 )$* ,/""*,(0/$ %&/:Q*(+ *( *$ *Y4105*1 "# P)#$(0(' R91/)4*I
5*$( 4#1 2=6 2==6 2===UE   

# T 4#1(01 %&)$ $/5:1* %/$$'6 ,/54(*1 %* 2 *$ 26 %* 2= *$ 2=6 %* 2== *$ 
2==6 %* 2=== *$ 2===E   

# A/$+(0()*1 )$* ,/""*,(0/$ #V#$( )$ $/5:1* %/$$' %&/:Q*(+E   
L A/54#1*1 R*+( 4")+ 91#$%6 *+( 4")+ 4*(0(U %*+ $/5:1*+E S1%/$$*1 R%) 

4")+ 91#$% #) 4")+ 4*(0( *( 1',041/P)*5*$(UE D$,#%1*16 0$(*1,#"*1 %*+ 
$/5:1*+E 

# !1/%)01* )$ $/5:1* 4")+ 91#$% /) 4")+ 4*(0( P)&)$ $/5:1* %/$$' %&)$* 
)$0('6 %&)$* %0h#0$*6 %&)$* ,*$(#0$*6 %&)$ 50""0*1E 

 

 

82)'. '+ .6)23(.' (') 
;.2%&-*') ;23. 421)7
+.3,.' '+ )+.34+3.'. 
(') .';.6)'1+$+,21)! 
(') 12*%.') .$+,217
1'&) 

# T 4#1(01 %&)$ $/5:1* ',10(6 $/55*1 "*+ ,-0KK1*+ ,/11*+4/$%#$( #)Y )$0I
('+6 %0h#0$*+6 ,*$(#0$*+6 50""0*1+E 

 
 

 # !#++*1 %) 5/(I$/5:1* R/1#" /) ',10(U M +/$ ',10()1* ,-0KK1'* *( 0$8*1+*I
5*$(6 M "&/1#" RQ)+P)&M JJJ 50""0#1%+UE 

 # DY(1#01* "* $/5:1* %* %0h#0$*+6 ,*$(#0$*+6 /) 50""0*1+ %&)$ $/5:1*E 
 

# ;*((1* )$ $/5:1* *$ 1*"#(0/$ #8*, %&#)(1*+ R8#"/01 %0Y K/0+ 4")+ P)*6 
,*$( K/0+ 5/0$+ P)*6 )$* %0h#0$* %* 5/0$+ P)*6 tUE 

   

 
 

⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
 

⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
 

⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
 
⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 

 
⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
 

⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
 

⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
 

⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*6 %#$+ 
LFO6 0" V # LF %0h#0$*+UE 

⇒ R,/11*+4/$% M "&/:Q*,(0K +4',0K0P)*EU 
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O8< (3 ('5.6 M 
<3 423.) (3 4G4&'R &B6&-='  
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&$ 42*;6+'14' )3,=$1+' P 
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L' M' 

V'&21 8I@<NOP 
?') $++'1+') *,1,*$&') ;23. &B6&-=' '1 +'.*' 
(' 42*;6+'14') ;.64,)')" 
<3 423.) T$3 ;&3) +$.( d &$ 9,1W (3 4G4&'R 
&B6&-=' (2,+ ;23=2,.f 

 
L \*,/$$#_(1*6 '(#:"01 %*+ +)0(*+ $)5'10P)*+ *( *Y4105*1 "*)1 "/0 %* K/1I

5#(0/$E 

   
⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 

# ](0"0+*1 "# (*150$/"/90* #441/410'* P)0 ,/$,*1$* "*+ F /4'1#(0/$+ 
R+/55*6 %0KK'1*$,*6 41/%)0(6 P)/(0*$(6 (*15*6 K#,(*)16 %080%*$%*6 %080I
+*)1UE 

  ⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 

# D$)5'1*1 "*+ %080+*)1+ %&)$ $/5:1* %/$$'E   ⇒ '$)5'1*1 4#1 *Y*54"* "*+ %080+*)1+ 
%* 22<6 %* FHt 

# D$)5'1*1 %#$+ "&/1%1* "*+ 41*50*1+ 5)"(04"*+ %&)$ $/5:1* %/$$'E   ⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
# D$)5'1*1 "*+ 41*50*1+ 5)"(04"*+ ,/55)$+ %* %*)Y $/5:1*+E   ⇒ '$)5'1*1 ,*+ $/5:1*+ %* 5#$0@1* 

*54010P)*E 
L 3'(*150$*1 +0 )$ $/5:1* *+( )$ 5)"(04"* /) )$ %080+*)1 %&)$ #)(1* $/5I

:1*E 
  ⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 

# 3',/54/+*1 )$ $/5:1* *$ 41/%)0( %* K#,(*)1+ R5#Y05)5 < /) LUE    
# A/$$#_(1* *( )(0"0+*1 "*+ ,10(@1*+ %* %080+0:0"0(' 4#1 <6 >6 2=6 <>6 >=6 2==E   ⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
# ](0"0+*1 "*+ ,10(@1*+ %* %080+0:0"0(' 4#1 L6 F6 JE    

U2*%.') .6'&) P    

82)'. '+ .6)23(.' (') 
;.2%&-*') ;23. 421)7
+.3,.' '+ )+.34+3.'. 
(') .';.6)'1+$+,21) 
(') 12*%.') .$+,217
1'&) 

# G01* *( ',101* %*+ $/5:1*+ %',05#)Y 4/+0(0K+E   ⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
 # !#++*1 %* "&',10()1* %&)$ $/5:1* M +# %',/54/+0(0/$ *$ )$0('+6 %0Y0@I

5*+6 ,*$(0@5*+6 t 
  ⇒ R,/11*+4/$% M "o/:Q*,(0K +4',0K0P)*EU 
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