
 

!"#$%& $ '()#*+&,-" .$ /0%1*+&2

 !"! #$"%&'&" !( )%#$"*!+,&( %&'&((-")!( .!"! ! *$%)/$"!+0$ 1& 2*

()(/&*! 1& '$*.$%&%/&( 1)(/")3241$(5 ."&')(!*$( .6!%&7!" '$*$ &8/"!)" &((!(

)%#$"*!+,&(9 :$ !'"&('&%/!" 2* *&'!%)(*$ 1& '$6&/! 1& 1!1$(5 /).)'!*&%/& ;

)%/"$12<)1! 2*! ($3"&'!"=! 1& ."$'&((!*&%/$ %! !.6)'!+0$9 >$=$5 %$(($ *!)$"

'2)1!1$ (&"- &* $3/&" & 1)(.$%)3)6)<!" &((!( *;/")'!( '$6&/!1!( 1& *!%&)"!

&?')&%/& & 1! #$"*! *!)( /"!%(.!"&%/& .$((4@&6 .!"! $ 2(2-")$ 1! !.6)'!+0$9

 ")*&)"!*&%/& ; ."&')($ 1&?%)" A2!)( )%#$"*!+,&( A2& )"0$ !28)6)!" $ 1&B

(&%@$6@&1$" ! *$%)/$"!" $ !*3)&%/& 1& &8&'2+0$ 1! !.6)'!+0$9 :( )%#$"*!+,&(

A2& 1&@&* (&" '$6&/!1!( (0$ *2)/$ 1&.&%1&%/&( 1$ &('$.$ .!"! $ A2!6 $ ()(/&*!

#$) '")!1$9 C$*$ %&(/& /"!3!6D$ 6)1!*$( '$* !.6)'!+,&( 1)(/")3241!( 3!(&!1!(

&* '$*.$%&%/&( 1& ($#/E!"&5 /&%/!*$( &('$6D&" !6=2*!( *;/")'!( A2& (&"0$

)%/&"&((!%/&( .!"! *$%)/$"!+0$ 1&((& /).$ 1& ()(/&*!9

F2"!%/& $ 1&(&%@$6@)*&%/$ 1&(/& /"!3!6D$ 6)1!*$( '$* $ 2($ 1& 12!( 6)%B

=2!=&%( 1)(/)%/!( >2! & G!@!9 H&((! 1)((&"/!+0$ 2/)6)<!*$( ! 6)%=2!=&* G!@!

'$*$ .")%').!6 .!"! $ 1&(&%@$6@)*&%/$ 1$( /&(/&(5 %$ &%/!%/$ ! 6)%=2!=&*

>2! ; 2/)6)<!1! &* 1)@&"($( &8&*.6$( & 12"!%/& $ /&8/$ )"&*$( !3$"1!" '!B

"!'/&"4(/)'!( 1&((! 6)%=2!=&* )*.$"/!%/&( .!"! )*.6&*&%/!+0$ 1! !"A2)/&/2"!

."$.$(/!9

I *&'!%)(*$ 1& )%/&"'&./!1$"&( $#&"&')1$ .&6! !"A2)/&/2"! CIJK: LMN

.$1& (&" 1& ="!%1& @!6)! .!"! '$6&/! 1& )%#$"*!+,&(9 H! (&+0$ O9P /&*$( 2*!

&8.6)'!+0$ ($3"& $ 2($ 1& )%/&"'&./!1$"&(5 & /!*3;* '!"!'/&"4(/)'!( &(.&'4?'!(

&%'$%/"!1!( %$ (&2 2($ %!( 6)%=2!=&%( G!@! & >2! LPON9 Q* (&=2)1!5 %! (&+0$

O9R !."&(&%/!*$( !6=2*!( *;/")'!( A2& (&"0$ '$6&/!1!( .&6! !"A2)/&/2"!9 H!

(&+0$ O9S *$(/"!*$( $( 1&/!6D&( 1! )%(/"2*&%/!+0$ 1$ TCT9 U)%!6*&%/& %!

(&+0$ O9M /&*$( ! 1&('")+0$ 1$ *&'!%)(*$ 1& .236)'!+0$ '")!1$ & !6=2*!(

#&""!*&%/!( 1)(.$%)3)6)<!1!( .!"! #!')6)/!" $ !'&(($ V( )%#$"*!+,&( $3/)1!(9

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 !"

#$%&'(&)%*+,'&-

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

.!5!6 4' 4'17%!" , 8$9, 0,"/!: 4' $/! "'#$%1%;<,2 -!6'04, .,/ #$' ':!

5!11' 5," 4'&'"/%0!4,1 /=&,4,1 !0&'1 4' 1'" '-'&%7!/'0&' '0&"'>$' 5!"! ,

,?@'&, !:7,A B9%1&'/ 4%7'"1,1 5,0&,1 4' $/! "'#$%1%;<, ,04' 5,4'/ ,.,""'"

'11'1 4'17%,12 4' /,4, #$' 5,4'/,1 "'!:%6!" /'4%;C'1 '/ 4%-'"'0&'1 '&!5!1 4!

"'#$%1%;<,2 &!0&, 0, :!4, 4, .:%'0&' .,/, 0, :!4, 4, 1'"7%4,"A

D/ !15'.&, %0&'"'11!0&' 0, $1, 4' %0&'".'5&!4,"'1 = ! &"!015!"E0.%!

#$' ':'1 ,-'"'.'/ !, 4'1'07,:7'4," 4, .,/5,0'0&'A F'11! -,"/! = 5,11G7':

'9'.$&!" $/ .,/5,0'0&' .,/ ,$ 1'/ %0&'".'5&!4,"2 1'/ 0'03$/! !:&'"!;<,

0, 1'$ .H4%>,A I,"=/2 , $1, 4' %0&'".'5&!4,"'1 5,4' ,0'"!" , 4'1'/5'03,

4! !5:%.!;<,2 5,%1 %0.:$G/,1 .H4%>, 5!"! 1'" '9'.$&!4, ! .!4! ,5'"!;<, #$'

= %07,.!4!A I," %11,2 = 4' '9&"'/! %/5,"&J0.%! #$' , .H4%>, '9'.$&!4, 5':,

,?@'&, %0&'".'5&!4," 1'@! , /!%1 1%/5:'1 5,11G7': '7%&!04, !11%/ >"!04'1 5'"4!1

4' 4'1'/5'03,A

 K>$"! LAM /,1&"! ,1 %0&'"7!:,1 4' /'4%;<, #$' 5,4'/,1 ,?&'" .,/

!1 %0&'".'5&!;C'1A N, '9'/5:, 4! K>$"! &'/,1 $/ .:%'0&' "'!:%6!04, $/!

.3!/!4! ! $/ ,?@'&, 1'"7%4,"2 #$' 5," 1$! 7'6 %"O "'!:%6!" ,$&"!1 4$!1

.3!/!4!12 !>,"! .,/, .:%'0&'2 ! ,$&",1 .,/5,0'0&'1A )?1'"7!04, ! K>$"!

5,4'/,1 '9&"!%" !1 1'>$%0&'1 /'4%;C'1P

Q !P R'/5, 4' "'15,1&! 4, 1'"7%4," M2 #$' %0.:$% , &'/5, 4' '9'.$;<, 0,

1'"7%4," M /!%1 , &'/5, 4' "'4'S

Q ?P R'/5, 4' "'15,1&! 4, 1'"7%4," T2 #$' %0.:$% , &'/5, 4' '9'.$;<, 0,

1'"7%4," T /!%1 , &'/5, 4' "'4'S

Q .P R'/5, 4' '9'.$;<, 4, 1'"7%4," M2 #$' %0.:$% , &'/5, 4' '9'.$;<, 0,

1'"7%4," T ' U /!%1 , &'/5, 4' "'4'S

Q 4P R'/5, 4' '9'.$;<, 4, 1'"7%4," TS

Q 'P R'/5, 4' '9'.$;<, 4, 1'"7%4," US

Q -P R'/5, 4' "'15,1&! 4, 1'"7%4," U2 #$' %0.:$% , &'/5, 4' '9'.$;<, 0,

1'"7%4," U /!%1 , &'/5, 4' "'4'A

)$&"! /'4%4! #$' 5,4'/,1 ,?&'" 1'"%! , &'/5, 4' "'4' >!1&, 4$"!0&'

.!4! .3!/!4!A I!"! ,?&EV:, 5,4'/,1 1$?&"!%" F 4' + #$' &'"'/,1 , &'/5,

>!1&, .,/ &",.! 4' /'01!>'01 '0&"' , 0H 4, 1'"7%4," M ' , 0H 4, 1'"7%4," TA

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 22

 !"#$% &'() *+,!,%- .+/!$%,%- 012 34/+$0+5/%,1$+-

6--% 15+$%781 51,+ -+$ $+5+/!,% 012 %- ,+2%!- !491$2%7:+- 01;+/%,%-< 1=/+4,1

1- /+251- "%-/1- 4%- ,!>+$-%- 012#4!0%7:+- $+%;!?%,%-'

@+-/% ,!--+$/%781 #/!;!?%$+21- 1- !4/+$0+5/%,1$+- 5%$% 01;+/%$ !491$A

2%7:+- $+9+$+4/+- B- /$10%- ,+ 2+4-%"+4- +4/$+ 1- 012514+4/+-' C121 1 /$%A

=%;D1 ,+-+4>1;>!,1 $+%;!?1# !25;+2+4/%7:+- +2 ,#%- ;!4"#%"+4-< E#% + F%>%<

/+21- %;"#4- $+-#;/%,1- -1=$+ 1 #-1 ,+--+ /!51 ,+ $+0#$-1 4+--%- ,#%- /+041;1A

"!%-'

 !"!"

#$%&'($) *$ +,%$-.$/%&*0-$) 1&2& $ 34&

62 F%>% 1- !4/+$0+5/%,1$+- ,+>+2 -+$ ,+G4!,1- %4/+- ,% +H+0#781 ,1

5$10+--1< 1# -+I%< J#%4,1 !4!0!%;!?%21- 1 5$10+--1 ,+>+21- 5%--%$ %- !491$A

2%7:+- ,1- !4/+$0+5/%,1$+- J#+ -+$81 #/!;!?%,1-' 3--1 !251--!=!;!/% % $+/!$%,%

1# !40;#-81 ,+--+- !4/+$0+5/%,1$+- ,#$%4/+ % +H+0#781 ,1 5$10+--1< %5K- 1 L.M

/+$ -!,1 !4!0!%;!?%,1' N+--% 91$2% 481 51,+21- $+21>+$ 0125;+/%2+4/+ + ,+

91$2% ,!4O2!0% 1 !4/+$0+5/%,1$' L J#+ 51,+21- 9%?+$ P 01;10%$ #2 014,!0!1A

4%4/+ 41 0K,!"1 ,1- 2P/1,1- !4/+$0+5/%,1$+- 5%$% J#+ +--+- 481 $+%;!?+2 %

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 !"#$% #&#$'(% )%* +,$-' %*. /**'+0 $!)! 1!2$! )# '2$#- #1$%34! &!' '2' '%"'5%)!

 !+ 6+ $#*$# !2)# , (#-'7 %)! *# %  !"#$% )#(# *#- -#%"'5%)% !6 24!.

8+  %)% 6+% )%* &6239#* )# '2$#- #1$%34! *4! !&#-# ')!* !:;#$!* )%*

 "%**#*  !"#$%&#'(#)%*$+, # -#./#.&#'(#)%*$+,0 <6# &!-2# #+ '2&!-+%39#* *!:-#

%<6#"%  =%+%)%. >#2$-# %* 1-'2 '1%'* &6239#* !&#-# ')%* 1!- #**#* !:;#$!*

)#*$% %+!*?

@ $%-A#$B+!*$B)#-'(#)B'2$#-&% #CD? E:$,+ % '2$#-&% # <6# '+1"#+#2$% !

+,$!)! <6# #*$F *#2)! '2(! %)!G

@ !1#-%$'!2CD? E:$,+ ! 2!+# )! +,$!)! <6# #*$F *#2)! '2(! %)!G

@ %))B-#<6#*$B*#-(' #B !2$#H$CD 0 A#$B-#<6#*$B*#-(' #B !2$#H$CD0

%))B-#1"IB*#-(' #B !2$#H$CD0 A#$B-#1"IB*#-(' #B !2$#H$CD? J#-+'$#

%)' '!2%- # !:$#- '2&!-+%39#* 2% -#<6'*'34!0  !+ '**! 1!)#+!*  !"! %-

'2&!-+%39#*  !"#$%)%* 2!  "'#2$# # #2('FK"%* ;62$!  !+ % -#<6'*'34! 1%-%

! *#-(')!-0 # (' #K(#-*%G

@ %-A6+#2$*CD? E:$,+ %* "'*$% )!* %-A6+#2$!* <6# &!-%+ 1%**%)!* 1%-% !

+,$!)!.

/ #*1# '7 %34! )# '2$#- #1$%)!-#* '+19#+ %"A6+%* "'+'$%39#* 2! 6*!

)#**%* &6239#*. L! +%1#%+#2$! M%(% )!* 0,.%12!#*$%#.3#4%,.) !* 1%-N+#$-!*

6$'"'5%)!* 2% -#<6'*'34! 24! #*$4! )'*1!2O(#'* 1%-% %1"' %39#* <6# 24! 6$'K

"'5#+ '2(! %34! )'2N+' % C>PQR>QQDSTU.E6 *#;%0 6+%  =%+%)% %! +,$!)! 1.5

6(7#$%)89 -#*6"$%-F 2% #H #34! :;<&=-;>& =-. Q**! 1!-<6# 2!* !:;#$!*

 "'#2$#* ! 71.)?1!"$6 )!* 1%-N+#$-!* <6# *#-4! 1%**%)!* , &#'$! %2$#* )! '2K

$#- #1$%)!- )!  "'#2$# -# #:#- % '2&!-+%34!. MF 2!  %*! )! *#-(')!- % !2$# #

! !1!*$!0 ! ($71.)?1!"$6 )!* 1%-N+#$-!* *V , #H# 6$%)! %1V* % 1%**%A#+

)% -#<6'*'34! 1#"! '2$#- #1$%)!-. / !1#-%34! )# ($71.)?1!"$6 *V 1!)#-'% *#-

-#%"'5%)%  !+ !:;#$!* %6H'"'%-#* <6# 24! #*$4! )'*1!2O(#'* 2!  !2$#H$! )# #H#K

 634! )!* '2$#- #1$%)!-#* SWXUSWYU. >#**% &!-+%0 2!* 1!2$!* )# '2$#- #1$%34!

24!  !2*#A6'+!* %* '2&!-+%39#* *!:-# !* %-A6+#2$!* <6# #*$4! *#2)! 1%**%K

)!*. E %-$'A! SZU0 %1-#*#2$%)! 2% *#34! W.Z0 %1-#*#2$% 6+% *!"634! 1%-% #**#

$'1! )# 1-!:"#+%.

[!+! 2#*$% )'**#-$%34! 24! #*$%+!* '2$#-#**%)!* #+ % #**%- !* (%"!-#*

1%**%)!* #2$-# %*  =%+%)%* -#+!$%*0 24! &!' '+1"#+#2$%)! 2#2=6+ -# 6-*!

1%-%  !2$!-2%- #**% "'+'$%34!. J!-,+ #+ 6+% 1!**O(#" #H$#2*4! )#**# $-%:%"=!

#**#* +# %2'*+!* 1!)#-4! *#- 6$'"'5%)!*.

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 ! "#$ $% &#'()*% * +,'-,% .* /'-*01*+-$(2, %2, ,% !*%!,% 3#* ,%

$+0*%*'-$.,% *! 4$5$6 7% ./&*0*'($% 81$! '$ +$0-* .* /'%-$'1/$(2, .,% *9*:

!*'-,% 3#* /'-*01*+-$02, *%%$% 1;$!$.$%6 <*%%* 1$%,= >$%-$ /!+9*!*'-$0!,%

$% &#'()*% .* /'-*01*+-$(2, * #-/9/?$0!,% $% &#'()*%  !"#$%!&"%&"!'#!(")' *  !"*

 !'+!'%&"!'#!(")'= .*8'/.$% +*9, ,%- .,/0 1& -234 @ABC +$0$ /'./1$0!,% ,%

,>D*-,% 3#* .*5*02, /'-*01*+-$0 $% 0*3#/%/()*% ., 19/*'-* * ., %*05/.,06

E*%%* !,., +,.*!,% *! 3#$93#*0 +,'-, ., 1F./G, $./1/,'$0 ,# 0*!,5*0

, /'-*01*+-$.,0 %*! '*1*%%/.$.* .* +$0$0 , +0,1*%%,6  %%$ 1$0$1-*0H%-/1$

%*0I #!$ 5$'-$G*! .*%%$ /!+9*!*'-$(2,= +,/%= *! 4$5$= %* %,9/1/-$0!,% ,

*'1*00$!*'-, .$ 1,9*-$ .* /'&,0!$()*% '2, +,.*!,% 0*-/0$0 , /'-*01*+-$.,0

+,0 1,!+9*-, ., +0,1*%%,= 1,!, 5/!,% $'-*0/,0!*'-*6

 ! 1,'-0$:+$0-/.$ , J/" $/'.$ '2, *%-I +0*+$0$., +$0$ 0*1*>*0 !$/% .*

#! /'-*01*+-$.,0 ', 19/*'-* '*! ', %*05/.,0= 1,!, '*%-* -0$>$9;, '2, +0*1/%$:

0*!,% .*%%* 0*1#0%,= /%%, '2, 0*+0*%*'-,# #! *'-0$5* +$0$ , .*%*'5,95/!*'-,

., +0,D*-,6 K,0L! ', 1$%, .* -*0!,% #!$ $+9/1$(2, #-/9/?$'., /'-*01*+-$.,0*%=

/%%, +,.*0I G*0$0 #! +0,>9*!$ ', #%, ., J/"6 7 -*%* @AMC $+0*%*'-$ #! G*0*':

1/$.,0 .* /'-*01*+-$.,0*% /!+9*!*'-$., +$0$ , J/" 3#* >#%1$ 0*%,95*0 *%%$

9/!/-$(2,6

 !"

#$%&'()*+ ,$ -./'(&0%

7% !L-0/1$% *%1,9;/.$% ,>-N! /'&,0!$()*% %,>0* , -*!+, G$%-, '$

1,!#'/1$(2, *'-0* ,% 1,!+,'*'-*%= &$1/9/-$'., $ /.*'-/81$(2, .* G$0G$9,% .*

0*.*6 O$!>L! ,>-L! .$.,% %,>0* , #%, .* PKQ * !*!F0/$ ',% +0,1*%%,% 3#*

;,%+*.$! ,% 1,!+,'*'-*% .$ %,9#(2,= -,0'$'., +,%%H5*9 #!$ 5/%2, G9,>$9 .$

1$0G$ .* 1$.$ 'F +$0-/1/+$'-* .$ $+9/1$(2,6 79L! .* /'&,0!$()*% %,>0* , -*!+,

.* 0*%+,%-$ .,% !L-,.,% /'5,1$.,%6

7 1,9*-$ .$% /'&,0!$()*% +0,+,%-$% '*%-* -0$>$9;, &,/ 0*$9/?$.$ .* -0N%

&,0!$% ./%-/'-$%= 1$.$ #!$ #-/9/?$'., #! -/+, .* 0*1#0%,= %2, *9$%R

S 53!6)& ', 7)&"3%&!' R P$.$ #)&"3%&!' /0I /'/1/$9/?$0 #!$ "8'!39 3#*

%*0I 0*%+,'%I5*9 +,0 1,9*-$0 +*0/,./1$!*'-* /'&,0!$()*% %,>0* $ *T*1#(2,

.$3#*9* +0,1*%%,U

S K,0 /'-*01*+-$.,0*%R V'&,0!$()*% 3#* *'5,95$! $ 1$%1$-$ .* 1;$!$.$%

.* !L-,.,% 0*!,-,% 0*$9/?$.$% .#0$'-* $ *T*1#(2, .$ $+9/1$(2,= *%%$%

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 !"#$%&' '() %)*+"&,&' & -&#"$# ,+  +,$./+' #+&*$0&,&' + ,$1+#+2"+'

-)2")' ,+ $2"+#%+-"&.()3

4 5+"&,&,)' -#)6$,)' -+*& +'"#7"7#& ,+ +8+%7.() ,) 9:9; <21)# &./+'

')=#+ & ,$'"#$=7$.() >")-)*)?$&@ ,)' %) -)2+2"+' 2)' ,$6+#')' 2A' ,&

#+,+B

C& D?7#& EBF +'"() &' ,+D2$./+' ,&'  !"#$%&' G7+ -),+ '+# )="$,&'

-+*& 1+##& +2"&H + 7 +8+ -*) ,+ %) ) +''&'  !"#$%&' -),+#$& &I7,&# 2)

&%) -&2J& +2") ,) '$'"+ &B

K$?7#& EBF; 5!"#$%&' LM'$%&' :)*+"&,&'

N'  !"#$%&' &-#+'+2"&,&' +'"() -#)2"&' -&#& '+#+ 7"$*$0&,&' -+*) ,+'+2O

6)*6+,)#B C) +2"&2")H ! #&0)M6+* G7+ +*+ -)''& +'%)*J+# G7&$' ,+''&'  !"#$%&'

'() #+&* +2"+ $2"+#+''&2"+' -&#& '7& &-*$%&.()H )7  +' ) ,+D2$# 2)6&'  !"#$O

%&' G7+ &$2,& 2() "+2J& '$,) $ -*+ +2"&,&'B N &#G7$"+"7#& -#)-)'"& )1+#+%+

&*?72' "$-)' ,+ %)2D?7#&./+' ,+ %)*+"& G7+ -),+ '+# #+&*$0&,&' ,7#&2"+ &

+8+%7.() ,) '$'"+ &B N''$ H ) 7'7M#$) "+ 7 & 1)# & ,+ +6$"&# & %)*+"& ,+

$21)# &./+' ,+'2+%+''M#$&'H %) ) "& =! ,+ ,+D2$# 2)6&'  !"#$%&'B N 9+.()

EBP $#M &=)#,&# +''+' #+%7#')' +  &$)#+' ,+"&*J+'B

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 !"

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

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

'(+/)$%"!$ (+%*)1%( %*2#"%$ %*-+(%34+$ +" $+# /5.)2! '%(% 6#+ ! "+$"! 7!$$+

/%'%1 .+ /!*+-%( %$ ),7!("%34+$ .+$+8%.%$9 :$$%$ %*-+(%34+$ ,;! )(;! )"'%/-%(

! .+$+,<!*<+.!( .!$ /!"'!,+,-+$ & &0 $!"+,-+ )(;! 7!(,+/+( ,!<!$ (+/#($!$

'%(% 6#+ % %(6#)-+-#(% '%$$+ % $+( ),$-(#"+,-%.%9

=%(% /!,>2#(%( % /!*+-% .+ ),7!("%34+$ %.)/)!,%"!$ %!  !"#$%"&' #"%

,!<% 7%/+-%0 % (")#'*+&"#$#%!",$"$-&'9 ?$ )-+,$ %@%)A! %'(+$+,-%" @(+<+B

"+,-+ /%.% #" .!$ "C-!.!$ )"'*+"+,-%.!$ '!( +$$% 7%/+-%9 D+-%*E+$ .% )"B

'*+"+,-%3;! .+ /%.% #" .+*+$ $;! +,/!,-(%.!$ ,%$ '(5A)"%$ $+34+$9 F GDH

.+$$% 7%/+-% C %'(+$+,-%.% ,% *)$-%2+" I9J9

K )&#.$#$/!00& #!' L G,)/)%*)1% !# ),-+((!"'+ % /!*+-% .+ .%.!$M

K )&#12&"#/3$""&0 L G,7!("% ! /%,%* .+ +<+,-!$ !,.+ %$ ),7!("%34+$ .+<+"

$+( '#@*)/%.%$M

K )&#/!00& #("#&'2$0 L G,.)/% ! ),-+(<%*! +,-(+ %$ /!*+-%$ (+%*)1%.%$ ,! 4$&5

+!" .!  !"#$%"&' M

K -&#("#&' &6#&4,&#3!4) L N+/#'+(% !$ "C-!.!$ 6#+ $;! ),-+(/+'-%.!$M

K $44("#&' &6#&4,&#3!4 L F.)/)!,% #" "C-!.! ,% *)$-% .+ "C-!.!$ ),-+(B

/+'-%.!$M

K '&+!2&("#&' &6#&4,&#3!4 L N+"!<+ #" "C-!.! .% *)$-% .+ "C-!.!$ ),B

-+(/+'-%.!$M

K -&#,&#'% ) L N+/#'+(% %$ "C-()/%$ 6#+ +$-;! $+,.! /!*+-%.%$M

K $44,&#'% L F.)/)!,% #"% "C-()/% '%(% /!*+-% ,! 4$&+!" .!  !"#$%"&' M

K '&+!2&,&#'% L N+"!<+ #"% "C-()/% 6#+ +$-O $+,.! /!*+-%.% ,! 4$&+!"

.!  !"#$%"&' M

K )&#7!0% 8 L G,.)/% % '!*P-)/% .+ '#@*)/%3;! 6#+ .+<+ $+( #$%.% +" #"%

.+-+("),%.% "C-()/%9

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

1

2 3-!4 * $ #5'#'6- 7 7 $ ( #- % 8 !" 9--7$'" * # ' #+ * :  

; 3-!4 *$#<3$"#6='""$7 8 <3$"#6='""$7 (='""$7 :

> % ' ! * $ * 8 <3$"#6='""$7?-#@-+"4 :  

A

B 3-!4 * $ #6 - 7 7 $ ( # ) " # $ % 3 ' 7 8 !" +"*!/"$4 7-"/ 7-"/ #!,$ :

C % ' ! * $ * 8 )"*#%+,$"#'# !-"?-#D#'%#+E :  

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 

!" #$% &'(#)* ()$+'$)%,)-$)./)$01.2 3 4  

!! 51&. 6..+'$)%,)-$)./)$01. 3 &' 2 $ % & ' ( 7)$01.867)4  

!9 51&. %)715)+'$)%,)-$)./)$01. 3 &' 2 $ % & ' ( 7)$01.867)4  

!:

!; /)$% &,2#)* ()$/)$% & , 2 3 4  

!< 51&. 6../)$%&, 3 /)$% &,2 7)$% &, 4  

!= 51&. %)715)/)$%&, 3 /)$% &,2 7)$% &, 4  

!>

!? 51&. 2 ) $@1 A & , B 3 &' /)$% &,2 7)$%&, C &' @DE A & 20@1 A & ,B -1 A & ,B 4  

! 

9" F  

 !"#$%&' ()*+ ,- ./ ,0"#12'&0#$#!/03$0$%&1

 !"!#

$%& '()*+,*-)./%+*0

4$1$ 1&$5!6$1 $ 7/5&#$ .& '8#1!7$" 0/" !0#&17&9#$./1&" 71!$'/" 2' !0#&1:

7&9#$./1 7;$'$./  !"!# $%&'($)*!$%($+!,%< 91&9$1$./ 9$1$ !0#&17&9#$1 #$0#/

7;$'$.$" .& 75!&0#& 7/'/ .& "&1=!./1) > $1?2!#&#21$ @ABC> 1&$5!6$ .!=&1:

"$" 7;$'$.$" 1&'/#$" .21$0#& $ &D&72EF/ .$ $95!7$EF/) G$!" 7;$'$.$" 0F/ "&

1&"#1!0%&' 20!7$'&0#& H" 1&$5!6$.$" &D95!7!#$'&0#& 9&5/ .&"&0=/5=&./1) -&""$

I/1'$< "& !0#&17&9#$1'/" #/.$" $" 7;$'$.$" ?2& 7;&%2&' $/ (,*!"'*$% &"#$1&:

'/" !0#&17&9#$0./ '8#/./" 2#!5!6$./" !0#&10$'&0#& 9&5$ $1?2!#&#21$ @ABC><

$58' ./" 91J91!/" '8#/./" 2#!5!6$./" 9&5/ '&7$0!"'/ .& !0"#12'&0#$EF/< 9/1

&D&'95/< ?2$0./ $" '8#1!7$" "F/ &07$'!0;$.$" 9$1$ / 7$0$5 .& &=&0#/") ,""/

%&1$1!$ 2'$ %1$0.& 9&1.$ .& .&"&'9&0;/ 0$ $95!7$EF/)

>58' .!""/< 2'$ $95!7$EF/ .!"#1!K2L.$ 9/.& 1&$5!6$1 2' 0M'&1/ %1$0.&

.& 7;$'$.$" 1&'/#$" .& I/1'$ ?2& / $.'!0!"#1$./1 .$ $95!7$EF/ 9/.&1N #&1

!0#&1&""& &' $9&0$" 2'$ %129/ .&""$" 7;$'$.$"< &=!#$0./ $ !0#&17&9#$EF/ .&

#/.$" $" '&0"$%&0" #1/7$.$") 4$1$ 7/0#/10$1 &""$" .!O725.$.&"< 0$ $1?2!#&#21$

91/9/"#$ / 2"2N1!/ 9/.&1N &"7/5;&1 ?2$!" '8#/./" &5& .&"&P$ !0#&17&9#$1< 2#!:

5!6$0./ / '8#/./ "--)*!$%($+!$-.$!/,- & %$0,&$)*!$%($+!$-.$!/,- .&O0!./"

0$ I$7&#$ )*#!%10$*!"!',*."*"2$%)

> !0#&17&9#$EF/ .$" 7;$'$.$" 8 1&$5!6$.$ &' ?2$#1/ 9/0#/" .!"#!0#/") >

"&%2!1 $91&"&0#$'/" &""&" 9/0#/" & $" !0I/1'$EQ&" /K#!.$" &' 7$.$ 2' .&5&")

R S0=!/ .$ 1&?2!"!EF/ T#$*-3%$41$#! U+ V1$=$:"& 2'$ '$17$ .& #&'9/

7/5/7$0./:$ P20#/ ./ 7/0#&D#/ .$ 1&?2!"!EF/) S""$ '$17$ "&1N 2"$.$

I2#21$'&0#& 9$1$ 7N5725/ ./ #&'9/ .& 1&.&)

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 !"#"$%&"'() *+ ,"-.%/%01) 2 !"!#$!% !&'!() 34 5,+6+7/" .&+ &+,#+ *"

("&8) 8+,+ ) #9:#.:) *) ;+/() #)& 8,)#"//+&"'() ') /",6%*),< =",%>#+7

/" -.+: #)&8)'"'(" "/(9 ,"#"$"'*) + ,"-.%/%01)? '+ %&8:"&"'(+01) @+6+

"//+ 6",%>#+01) '1) A (,%6%+: " + /.$/"01) 2*+!,)#-".,+/ / 0/12/,!,)! 3

+$),*+ )/ *"(+:B"/ *" #)&) %//) A ,"/):6%*)< C(%:%D+'*) .&+ $%$:%)("#+

"/8"#E>#+? /.$/"01) 3#45#/)!". +/ 6#()!1.? /1) #):"(+*+/ %'F),&+0G"/

/)$," ) "/(+*) +(.+: *+ HIC< J%'+:&"'("? +/ %'F),&+0G"/ #):"(+*+/ /1)

%'/",%*+/ "& .&+ "/(,.(.,+ %'*"K+*+ 8":) %*"'(%>#+*), *+ ,"-.%/%01)<

 L'6%) *+ ,"/8)/(+ 2(!,+% !25734 M1) #):"(+*+/ +/ %'F),&+0G"/ /)$," )

"/(+*) +(.+: *+ HIC< M1) +#"//+*)/ )/ *+*)/ +,&+D"'+*)/ ') %("&

+'(",%),< H)'F,)'(+7/" )/ *+*)/ )$("'*) ) ("&8) &A*%) *" ./) *" HIC

*) 8,)#"//) " ) ("&8) ()(+: 8+,+ (,+(+&"'() *+ ,"-.%/%01)< N,&+D"'+7/"

"//+ O:(%&+ %'F),&+01) " + &+,#+ *" ("&8) -." F)% "'6%+*+ *) #:%"'(" ')

#)'("K() *+ ,"/8)/(+< N/ %'F),&+0G"/ )$(%*+/ /1) 8.$:%#+*+/<

 !"#"$%&"'() *+ ,"/8)/(+ 2 !"!#$!% !257 34 C&+ ')6+ &+,#+ *" ("&8)

A #):"(+*+< !"(%,+7/" *) #)'("K() %'F),&+0G"/ /)$," ) ("&8) *" 8,)7

#"//+&"'() ') /",6%*), " &+,#+ *" ("&8) -." F)% "'6%+*+ 8":) 8,P8,%)

#:%"'("< M.$(,+%'*) + &+,#+ *" ("&8) +(.+: *+ -." F)% "'6%+*+ A )$(Q&7/"

) ("&8) *"#),,%*) 8+,+ ,"#"$%&"'() *+ ,"/8)/(+ ') #:%"'("< M.$(,+%'*)

"//" 6+:), *) ("&8) *" 8,)#"//+&"'() ') /",6%*), #B";+7/" ) ("&8) *"

,"*" *+ ,"-.%/%01)<

H+/) )#),,+ .&+ "K#"01) ') /",6%*), *.,+'(" ) (,+(+&"'() *+ ,"-.%7

/%01) ) &A()*) %'6)#+*) ') %'(",#"8(+*), '1) /",9 ) (!,+% !257 " /%& )

(!,+%!8"!2)#/,< R &"/&) )#),,",9 ') %'(",#"8(+*), *) #:%"'(" )'*" ) &A()*)

%'6)#+*) *"%K+,9 *" /", )  !"!#$!% !257 " 8+//+,9 + /", )  !"!#$!%!8"!2)#/,<

I+,+ -." 8)//+&)/ (,+(+, (+&$A& +/ ,"-.%/%0G"/ -." ;",+,+& "K#"0G"/ "//+/

*.+/ ')6+/ F.'0G"/ (+&$A& /";.%,+& )/ 8+//)/ *">'%*)/ ')/ %("'/ +#%&+<

 !"#!$%&'( )$ *!+%&,(

H)&) 8,"#%/+&)/ #):"(+, +:;.&+/ %'F),&+0G"/ *) /%/("&+ )8",+#%)'+:

*+ &9-.%'+ -." "K"#.(+ )/ #)&8)'"'("/? #,%+&)/ .&+ $%$:%)("#+ -." *"6" /",

%&8:"&"'(+*+ 8+,+ #+*+ (%8) *" /%/("&+ )8",+#%)'+: -." /" *"/"S" &)'%(),+,<

T) #+/) *"/(" (,+$+:B) %&8:"&"'(+&)/ "//+ $%$:%)("#+ 8+,+ +/ 8:+(+F),&+/

U%'.K " V%'*)W/<

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 !" #$%%&' ()*$+$% ,&- .$!-*"( "!/&("% 0$1("23-% 1-!"*'4"% "$ #1$.-%%$5

.$($6 " ."1/" +" 789 -( &( +-*-1(':"+$ ':%*":*-5 &%$ +- (-(;1'"5 &%$

+-  ! - $ '+-:*'<."+$1 +$ #1$.-%%$=  %%" >'>!'$*-." -%*? '(#!-(-:*"+" -(

7= 8"1" &*'!'@"1 " >'>!'$*-." " #"1*'1 +$ .;+'/$ A"4" &*'!'@"($% "#$# %#&'$(

 )&(*+#,(BACDE FGHI5 0$1:-.-:+$ &(" ."("+" #"1" ,&- $ .;+'/$ A"4" #$%%"

".-%%"1 " >'>!'$*-." 7= J-%%" 0$1("5 ,&":+$ '(#!-(-:*"($% " >'>!'$*-."

#"1" &( %-/&:+$ %'%*-(" $#-1".'$:"! "!*-1"($% $ .;+'/$ -( 7 #$1)( :K$

#1-.'%"($% 1-"!'@"1 "!*-1"23-% :$ .;+'/$ A"4"=

A? L&" $0-1-.- &(" M8D ,&- #-1('*- $ ".-%%$ " .;+'/$ -( 7 " #"1*'1 +-

%.1'#*% L&"= J-%%" 0$1("5 #$+-($% *$1:"1 -%%" >'>!'$*-." ".-%%N4-! :"% +&"%

!':/&"/-:%5 - %-/&':+$ " ':*-10".- +" >'>!'$*-." #$+-($% '(#!-(-:*?O!" #"1"

+'4-1%"% #!"*"0$1("% .$($ L':&P5 Q':+$R% - $&*1"%=

 !"#$%&'(#!) ) *)+,)#"#$"

S&":+$ $ ':*-1.-#*"+$1 +$ $>T-*$ %-14'+$1 1-.->- " 1-,&'%'2K$5 $ $>O

T-*$ -(*$(*.(/0(1& )+2 .$:*)( ':0$1("23-% %$>1- " .U"("+"= 7$( $ ()*$+$

&#*3(&4521&46(*'$(64')&(*+#,(78 $>*-($% " ':*-10".- ,&- '1? *1"*"1 ",&-!-

()*$+$= 8$1)(5 #$+-($% *-1 4?1'"% ':%*V:.'"% +- &( +-*-1(':"+$ .$(#$O

:-:*- ."11-/"+$ :",&-!- ,2)&#')(* - " ':0$1("2K$ +" ':*-10".- :K$ +'@ ,&"!

':%*V:.'" '1? *1"*?O!"=

8"1" .$:*$1:"1 -%%- #1$>!-(" "!*-1"($% $ .;+'/$ ':*-1:$ +$ ,2)&#')(*

W7W= M -%*1&*&1" ,&- #$%%&' " !'%*"/-( +$% .$(#$:-:*-% ) $ ,2)&#')(*5

!$/$5 $ ':*-1.-#*"+$1 #1-.'%"1? .$:U-.-1 $ %-& ,2)&#')(*= 8$+-1N"($% #"%%"1

$ ,2)&#')(* #"1" $ ':*-1.-#*"+$1 ,&":+$ $ (-%($ 0$%%- .1'"+$5 #$1)( :-%%-

($(-:*$ $ ,2)&#')(* "':+" :K$ -P'%*-= J-%%" 0$1(" $ ,2)&#')(*5 ,&":+$ )

.1'"+$5 ':0$1(" #"1" $ ':*-1.-#*"+$1 " %&" 1-0-1X:.'"=

M/$1" ,&":+$ 1-.->-($% &(" 1-,&'%'2K$ #$+-($% $>*-1 " 0".-*" 925:

;2)()&92<<(,&'2) +$ ,2)&#')(* - .$( -!" $>*-1 ,&"'% .$(#$:-:*-% -%*K$ -P-.&O

*":+$ :$ ,2)&#')(*= Y $>T-*$ -(*$(*.(/0(1& )+2 $0-1-.- $ 2=>(,&4'6 +$ $>T-*$

,&- -%*? %-:+$ ':4$."+$5 .$( -!- "*1"4)% +$ 8YM #$+-($% $>*-1 &(" 1-0-1X:O

.'" "$ $>T-*$ 7YZ[M ,&- -%*? %-:+$ .U"("+$=

 %%- $>T-*$ -%*"1? "#$:*":+$ #"1" " 0".-*" ,&- '(#!-(-:*" $ %-14'2$

+-%-T"+$ #-!$ .!'-:*-5 -%%- *'#$ +- $>T-*$5 +- ".$1+$ .$( " '(#!-(-:*"2K$

AM7YZ[ F\HI +- 7YZ[M5 '(#!-(-:*" $ ()*$+$ 43(&4,25;2)()&78 ,&-

1-*$1:" $ .$(#$:-:*- $:+- -%%" 0".-*" ) '(#!-(-:*"+"= 7$( -!- #$+-($%

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 !"#$ %  !"#!$%$& !''%(&)!$ &'() *%+",%-*( #+"(. + -/(.(%0 1 2 . #++(

(0(3"(45 6#*"( % 727 - %+#8'*. + *0#%"*9-($ ( *%+",%-*( #:("( &'# #+";

"$("(%0 ( $#&'*+*45 1 < )*+"(8#. =1> . +"$(  -?0*8 @(A( - .#%"(0 &'#

$#()*B( #++(  3#$(45 1

 ! ! !

"

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

$   ) $ * $ ) $(+ ' & 0- +-(#& '($) 1

% &'()'*+*,&'--+., /'*0+123*, .'()&'-- 4

5 6 &'()'*+*,&'--+., /'*0+123*, 7 .'*,3 /*+ 1 ! 8+ ,93.+, : 6 7 !

; 8+, 6 &'*,3/*+1<)) !9<&=>?&@AB&@CC=&>D@E7 F

G

H '18 ! I 3.' 1J ! '1J ! K+L+1+*.+ / . 4  !"" F

 M #$% N

    !"#$% 2%& )$ * $ ) $(+ ' & .&)& - ,!345 !"6$+# 0- 7,-%.-($(#

 "   82$ '%./$%$(#& & * & + $ # & 1

 # / . 4 6 '18 ! I 3.' 1J ! '1J ! K+L+1+*.+ 7 )'3 ! 1+ L+1+*.+?,'?:+123*, 6

 $ )'3 ! /O?,'?1+L+1+*.+ 6 1 / ! 'JI+.,?/O 6 7 7 7 ! ?8+,?.'()'*+*, 6 7 F

 % P &'#&( 6Q1'*8<O3),+1 + 7 N

 5 + ! )1 /*,0,3.R>13.+ 6 7 F

 ; P

 G   !"#$% - -" 6 $ # - 7,-%.-($(#

 H D&'()'*+*, /.S3*O-+ 4 D&'()'*+*,S+-)+1 ! *311'T 6 / . 7 F

"M   429+& (& ,-%.-($(#,-//$+#'-( - +-%.-($(#:&(0/$ 0&82$ /$ +-%.-($(#$ 1

" .U 4 .'()&'-- ! 8+,&'()'*+*, 6 /.S3*O-+ 7 F

""

"# ! ! !

C*+"(8#. =1>D 2?0*8 @(A( &'# E!"F. ( G%+",%-*( 0 2 .3 %#%"#

 !"!#

$%&  !"#$%&

H( #+"$'"'$( *%+"$'.#%"(0(I  (!$&*)$%+ 3 0# 0*+3($($ '.( &,+%*- &'#

*$; - )#"($ 0# "#.3 + #. "#.3 + 0(0 + + !$# ( -($8( 0 3$ -#++ 1 J++( &,+%*-

*$; A($$#$ '. A#" $ - %"#%0 " 0(+ (+ .F"$*-(+ &'# 6 $(. (0*-* %(0(+ ( 

(!$&*)$%+ # (++*. *$; #:#-'"($ ( - )#"( 0# 0(0 +1 <++*. - . % -(+ 0 +

*%"#$-#3"(0 $#+I ) 8 &'# (+ .F"$*-(+ +5 - )#"(0(+ #)(+ +5 3'!)*-(0(+ % -(%()

0# #A#%" +1 2(+  '+';$* 0#+("*A# ( - )#"( 0# *%6 $.(4K#+ '+(%0  .F" 0 

.%&/*&* !''%(&!+ L)*+"(8#. =1MNI ( #:#-'45 0#++( &,+%*- F *%"#$$ .3*0(1

E *%"#$A() #%"$# (+ - )#"(+ 3 0# +#$ (O'+"(0 - .  .F" 0 .%& !''%(&0$1

&%+2*' L)*+"(8#. =1MNI 3 $F. A()# $#++()"($ &'# '. *%"#$A() .'*" -'$" #%"$#

(+ - )#"(+ 3 0# $#+')"($ '. '.( .(* $ 3#$0( 0# 0#+#.3#%/ 0( (3)*-(45 I

0( .#+.( 6 $.( &'# *%"#$A() + 8$(%0#+ 3 0# )#A($ ( 3#$0( 0# *%6 $.(4K#+1

J++# *%"#$A() 0#A# +#$ (O'+"(0 0# (- $0 - .  + $#&'*+*" + 0# . %*" $(45 

0# -(0( (3)*-(45 1

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

 !"# $%&'%( )%( !*(+!" !&'%,!" ,-./01!" "2# +(1(""3/0!" *!/! # !1#,4

*!+5!,(+.# 6! !*&01!72#8 # %"%3/0# *#6(/3 ("1#&5(/8 (, .(,*# 6( (9(1%72#8

)%!0" ,-./01!" (&( 6("($! )%( "($!, 1#&(.!6!": ;!/! 0""# (&( *#6(/3 %"!/ #"

,-.#6#"  !!"#$%&' ( %#()*#"#$%&':

 !"!"

#$%&'()* +$ ,*-./ 0123'4./

<(".( ./!=!&5# 0,*&(,(+.!,#" !&'%,!" ,-./01!" )%( $%&'!,#" "(/ >.(0"

*!/! ,#+0.#/!72# 6( "0".(,!" 6( 1#,*#+(+.(" 60"./0=%?6#": ;#/-,8 ,%0.!"

#%./!" ,-./01!" *#6(, "(/ >.(0" *!/! # !6,0+0"./!6#/ 6! !*&01!72#8 ( )%!0"

"(/2# (""!" ,-./01!" 6(*(+6(/3 6( )%!& !"*(1.# 6# "0".(,! 6("($!4"( #=.(/

,!0#/(" 0+@#/,!7A(":

B +(1(""06!6( 6( #="(/C!72# 6(""!" +#C!" ,-./01!" *#6( "%/'0/ )%!+6#

# "0".(,! ,#+0.#/!6# $3 (".3 (, #*(/!72#: D(""! @#/,!8 - 0,*#/.!+.( )%( !

!6072# 6( ,-./01!" "($! /(!&0E!6! "(, )%( # "0".(,! .(+5! )%( "(/ *!/!&0"!6#:

;!/! &06!/ 1#, ! +(1(""06!6( 6( 0+"(/0/,#" +#C!" ,-./01!" 60+!,01!,(+.( +!

!/)%0.(.%/! 6( ,#+0.#/!72#8 60"*#+0=0&0E!,#" !&'%+" ,-.#6#" *!/! @!10&0.!/ !

!6072#:

;!/! 6(F+0/ %,! +#C! ,-./01! # %"%3/0# 6(C(/3 (".(+6(/ ! 1&!""( "#$+

%&',)--#'$)% &0".!'(, G:H 6(F+06! +# *!1#.( .'./&0.$%1(#0$ $&)0/(#$%&'.: I""!

1&!""( *#""%0 %, !./0=%.# 6# .0*# "#$%&'. J&0".!'(, G:KL )%( 1#+.-, ! ,-./01!

1#&(.!6!8 ( %, ,-.#6# !="./!.# 15!,!6# ')--#'$23 )%( 6(C( "(/ 0,*&(,(+.!6#

*(&# %"%3/0# 1#, # !&'#/0.,# 6( 1#&(.! 6("($!6#:

 

!  !"#$% &"'()&%( %#&'' "#$% & '() * * # ' $ ) % +

,

-  )$*&(+ "#$% &'. /#$% &' 0 ,+- "#$% &'. 1 2 3

4

5 6 6 6

7

8  !"#$% "#$% &'. 9#$"#$% & ' 1 2

: +

 ; )+(!), /#$% &' 3

  <

 !

 ,  !"#$% &"'()&%( "#$% &'. ' ) * * # ' $ 1 2 3

 -

 4 <

M0".!'(, G:HN  O60'# ;!/10!& 6!  &!""( P(./01 #&&(1.#/

I, "('%06! # %"%3/0# 6(C( 1#,*0&!/ ! 1&!""( ( 1#&#1!/ # !/)%0C# /'- ..

DBD
PUC-Rio - Certificação Digital Nº 0621282/CA



 !"#$% # &'(")*%+,! -# ./$0)*%1 23

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

-(-*-#" # *%1!)# $# (%5# +.)"-*# % ','6"-% $!5! ')-1-7#" % +.)%$% $(()&#'% $#

-()!"8#*! *"+#',-&"#$#%!")$"$.&'9 2#,,#($% *%+% 2#":+!)"% '+ %;&!)% $%

)-2% )&#'% + /'! )!"6 (% *#+2%  /$++0$-& % (%+! *%+21!)% $# (%5# *1#,,!

-+21!+!()#$#9 2%" !<!+21% + +1%"+#',-&"#$#%!"1-&#'% +10!2$)&#'% $ 3

 ! " # $ % " &'"# (%! )

* ! " # ( + , +-.'  

/ ! " # ( + , 0 ' ! % # ( 1 " ( 2 +  

3 -+4 5-6$'  

7 ! " # ( + , %6-!!8-.'  

9 :$; 6 ( !<:2 6 ( %4 12 6 ( % 4  

= >  

=-,)# !+ >3?@ A!)"-*#

 !"

#$%&'()*+,

B%1!)#" # +.)"-*# . '+ $%, 2#,,%, 2#"# +%(-)%"#" % #+;-!()! $! !<!*'C0%

$# #21-*#C0%9 2%".+9 $! (#$# #$-#()#"6 )!"+%, # +.)"-*# ,! (0% !<-,)-" '+#

8%"+# !D*-!()! $!,,# -(8%"+#C0% ,!" !()"! '! #% #$+-(-,)"#$%" $% ,-,)!+#3

E!($% #,,-+9 % %;&!)-5% # %"# 2#,,# ,!" %8!"!*!" '+# 8%"+# $! $-,2%(-;-1-7#"

%, $#$%, *%1!)#$%,3 B%+% # *%1!)# $! -(8%"+#CF!, -(5#"-#5!1+!()! -"6 %(!"#"

% $!,!+2!(G% $# #21-*#C0%9 2"%*'"#+%, $!,!(5%15!" '+# 8%"+# $! $-,)"-;'-"

!,,#, -(8%"+#CF!,  !"#($% '+ ;#-<% *',)%3

H+# $#, 8%"+#, $! 2';1-*#" #, -(8%"+#CF!, %;)-$#, ,!"-# ,#15#($%I#, !+

#"/'-5%,9 (% !()#()%9 % *',)% $! !,*"-)# !+ $-,*% . #1)%9 ! !+ '+ #+;-!()! *%+

$-5!",#, +.)"-*#, ,!($% *%1!)#$#, )!"J#+%, +'-)# !,*"-)# !+ $-,*%3 K1.+ $-,,%9

$-,2%(-;-1-7#" !,,#, -(8%"+#CF!, !+ #"/'-5%, 2%$!"6 $-D*'1)#" # "!*'2!"#C0%

$!,,!, $#$%, !+ '+ #+;-!()! $-,)"-;'J$%3

L')"# ,%1'C0% ,!"-# #"+#7!(#" %, $#$%, *%1!)#$%, !+ !,)"')'"#, $!

$#$%,9 $!-<#($% #, -(8%"+#CF!, !+ +!+M"-#9 % /'! $-+-('-"-# % )!+2%

2#"# #"+#7!(#+!()% ! #*!,,%3 N% !()#()%9 *%+% !<-,)! '+ #1)% 2%)!(*-#1

$! *"!,*-+!()% $#, -(8%"+#CF!, #"+#7!(#$#,9 2%$!"!+%, #'+!()#" +'-)% %

*%(,'+% $! +!+M"-# $# +6/'-(#9 $! 8%"+# /'! !,,#, !,)"')'"#, 2#,,#"-#+ #

$-,2')#" !,,! "!*'",% *%+ # #21-*#C0%3

O'#1/'!" ,%1'C0% /'! +#()!(G# #, +.)"-*#, *%1!)#$#, (%, (M, %($!

%*%""!' # *%1!)# -"6 2"!&'$-*#" # #21-*#C0%9 ,!&# (# G%"# $! #"+#7!(#" #,

-(8%"+#CF!,9 ,!&# (# G%"# !+ /'! %, -()!"!,,#$%, 2%" !1#, )!()!+ #*!,,6I1#,3
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 !"! #$%&$"%!" '((! )*'(&+$ $,&!-$( ,$" *(!" *- ('"./0$ 1' '.'%&$(

,!"! ,*23/#!0+$ 1'((!( /%4$"-!05'(6 7'((' #!($8 !((/- )*' ! /%4$"-!0+$ 9

$2&/1!8 '3! 9 '%./!1! ,!"! $ ('"./0$ 1' '.'%&$(8 1'((' -$1$ ! -:)*/%! )*'

'(&: ';'#*&!%1$ ! !,3/#!0+$ %+$ <#! "'(,$%(:.'3 ,$" ='"'%#/!" '((' 1!1$6 >!1!

*(*:"/$ /%&'"'((!1$ '- "'#'2'" /%4$"-!05'( ,$1'": (' #$%'#&!" !$ ('"./0$ 1'

'.'%&$( #$-$ #$%(*-/1$" ' 1'((! 4$"-! "'#'2'" $( .!3$"'( $2&/1$(6 ?((/-8 <#!

! #!"=$ 1$ #$%(*-/1$" 1$ #!%!3 1' '.'%&$( #$-$ -!%&'" !( /%4$"-!05'(6

@*&"! .!%&!='- 1'((! !")*/&'&*"! 9 )*' ,$1'-$( *&/3/A!" -!/( 1$ )*'

*- #!%!3 1' '.'%&$( ,!"! ,*23/#!0+$ 1' /%4$"-!05'(6 ?((/-8 #!($ *- #!%!3

'(&'B! "'#'2'%1$ 1!1$( 1' -*/&$(  !"#$%"&'(8 ,$1'-$( #"/!" *- $*&"$ #!%!3

' "'#$%<=*"!" ! !,3/#!0+$ 1' 4$"-! )*' '3! ,!((' ! *(!" $ %$.$ #!%!3 #"/!1$8

!3/./!%1$ $ ,"/-'/"$6 ?/%1! ($2"' $( 2'%'4C#/$( 1$ *($ 1' #!%!3 1' '.'%&$(8 '3'

,'"-/&' )*' 1/.'"($( #3/'%&'( "'#'2!- !( /%4$"-!05'(6

? 4!#'&! )"(#'*+&"#$#%!",$"$-&' D3/(&!='- E6EF 1/(,$%/2/3/A! $ -9&$1$

(&#./&"#01$""&28 )*' "'#'2' *-! "'4'"G%#/! ,!"! $ #!%!3 1' '.'%&$( $%1' $

 !"#$%"&' 1'.'": '%./!" !( /%4$"-!05'( #$3'&!1!(6

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

1 2 2 2

3 4-!5 *$#64$"#78'""$9 : 64$"#78'""$9 (8'""$9 ;

< % ' ! * $ * : 64$"#78'""$9=-#>-+"5 ;  

?

@ 4-!5 * $ #A- 9 ! ( B : !" .$#% !(* ,$#%!( C !" A+D 9 ! *8A- 9 ! (B E- 9 ! (B ;  

F

G A-9 !(BH$I /$ #A- 9 ! ( B * : ;  

J K  

H/(&!='- E6EI J%(&"*-'%&!&/$%K!%!='"

7'((' #!%!38 &!%&$ -9&"/#!( #$3'&!1!( ! ,!"&/" 1$( /%&'"#',&!1$"'(8 #$-$

!( -9&"/#!( #$3'&!1!( ! ,!"&/" 1$(  !"#$%"&'( (+$ ,*23/#!1!(6 >!1!  !"#$%"&'

,$1'": ,*23/#!" (*!( /%4$"-!05'( '- *- 1'&'"-/%!1$ #!%!3 1' '.'%&$(8 ! '(L

#$3M! 1$ !1-/%/(&"!1$"6 7! <=*"! E6N &'-$( "',"'('%&!1$ $ .3& *#%!"4!5& "'(L

,$%(:.'3 ,'3! #"/!0+$ 1$  !"#$%"&'8 )*' ,$" (*! .'A 9 "'(,$%(:.'3 ,$" #!""'=!"

$( #$-,$%'%&'( 1! !,3/#!0+$6 @ $2B'&$ 6#$#(6&'/% &)"#&' &7#!' 9 "'(,$%(:.'3

,'3! /%&'"#',&!0+$ 1!( #M!-!1!(6 ?( 3/%M!( ,$%&/3M!1!( /%1/#!- ! 1/"'0+$ ' $

1'(&/%$ 1!( /%4$"-!05'( #$3'&!1!(6 7$ #!($ !,"'('%&!1$ /%&"$1*A/-$( *- %$.$

'3'-'%&$ #M!-!1$ 6#$#(0!22& #%!" )*' ('": !,"'('%&!1$ %! ('0+$ E6O6P6
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 !"#$% &'() *$+#!,-,#$% ./. 012,$#3-1,%4%

 !"!#

$%&'(&(') *+ ,)*-%

*562 789-,%$ %2 !1:8$3%;<-2 85,%382 58$ %"$#5=>9%2 -3 #3% -2,$#,#$%

4- 4%482? %1,-2 +#- 2-@% :-!,8 8 -1A!8 5%$% 8 7%1%9 4- -A-1,82' *22!3 584-382

$-4#B!$ 8 1C3-$8 4- 3-12%"-12 -1A!%4%2? -A!,%148 %#3-1,%$ % 28D$-7%$"% 48

2!2,-3%' E-22% :8$3% 4-F1!382 #3% -2,$#,#$% +#- 584-$= %"$-"%$ ,84%2 %2

!1:8$3%;<-2 789-,%4%2'

G 4!%"$%3% 4- 79%22- 4% F"#$% &'H !9#2,$% % -2,$#,#$% 7$!%4%' I-9% 4-F>

1!382 8 8D@-,8  !"#$%"&'(#$#)? +#- 5822#! 8 183- 4% 3=+#!1% *$+,%"&-$*&

814- 8 +!"#$%"&' -2,=? 8 183- 48 +!"#$%"&'? +!"#$%"&'-$*&? #3% 789-;J8

783 %2 !1,-$:%7-2 +#- -2,J8 7%$$-"%4%2 1-9- ."#&'/$+&(#$#)? #3% 789-;J8 783

%2 3K,$!7%2 +#- :8$%3 789-,%4%2 18 0$&*!" 48 +!"#$%"&'? - F1%93-1,- #3%

789-;J8 781,-148 82 +!"#$%"&') 5%$% 814- :8$%3 $-%9!B%4%2 7L%3%4%2? #$'1&#2

 !"#$%"&')(#$#)'

/%4% 783581-1,- 5822#! #3% 789-;J8 781,-148 82 3K,8482 +#- :8$%3

7L%3%482' /%4% 8D@-,8 4-22% 789-;J8 4- 3K,8482 5822#! 8 183- 48 3K,848

7L%3%48 - #3% 789-;J8 4%2 3K,$!7%2 789-,%4%2 5-982 !1,-$7-5,%48$-2 4#$%1,-

8 5$87-22%3-1,8 4%+#-9- 3K,848'

/%4% 3K,$!7% 5822#! 8 183-? % 4-27$!;J8? 8 A%98$ - % 589M,!7% 4- 5#D9!7%;J8

%2287!%4% % -22% 3K,$!7%? % 2-;J8 &'H'H !$= -N59!7%$ -3 4-,%9L-2 8 +#- 2J8 -22%2

589M,!7%2' * 9!2,%"-3 &'H 382,$% % !49 4% -2,$#,#$% 3K,$!7%'

* 789-;J8 #$'1&# !"#$%"&')(#$#) K :8$3%4% 58$ 8D@-,82 48 ,!58 +!"#$%"2

&'(#$#)? 1%A-"%148 5-9% -2,$#,#$% +#- @= :8! 4-F1!4%? 7L-"%$-382 %82 3K,8482
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 !"#$% &'() *+,$#,#$% -. /%-0+

1#. 20$%3 45%3%-0+ 60+ 403706.6,.+ -. 0#,$0+  !"#$%"&'(8 . %++!3 09,.$ %+

3:,$!4%+ 40;.,%-%+ 6.++% 403#6!4%<=0' > +.<=0 &'('? !$@ %7$.+.6,%$ #3% 2.$$%A

3.6,% 4%7%B -. %7$.+.6,%$ %+ !620$3%<C.+ 40;.,%-%+8 6.;% ,0$6%A+. 3%!+ 4;%$%

% 20$3% -. 6%D."%<=0 -.++% .+,$#,#$%'

E030 70-.30+ 09+.$D%$ 6% F"#$% &'? 70-.30+ ,.$ ,%6,0 0 )$&*!" -0

406,%!6.$ 4030 0+ !6,.$4.7,%-0$.+ 7#9;!4%6-0 !620$3%<C.+' G0 4%+0 -0 )$&*!"

-0  !"#$%"&'8 .;. $.%;!B% % 40;.,% -. ,0-%+ %+ 3:,$!4%+ 1#. 20$%3 +.;.4!06%-%+ .

306,% #3 09H.,0 -0 ,!70  !"#$%"&'+#$#( 403 0+ -%-0+ %$3%B.6%-0+ 6% 40;.<=0

-. 3:,$!4%+ -.++% .+,$#,#$%' I@ % 40;.,% $.%;!B%-% % 7%$,!$ -0+ !6,.$4.7,%-0$.+8

1#. 09,:3 !620$3%<C.+ % $.+7.!,0 -0 J#K0 -%+ 45%3%-%+ $.%;!B%-%+8 !$@

%$3%B.6%$ %+ !620$3%<C.+ 6% 40;.<=0 -. 403706.6,.+ .K!+,.6,. -.6,$0 -0

 !"#$%"&'+#$#('

>0 +. 4%-%+,$%$ 60 +.$D!<0 -. .D.6,0+8 #3% %7;!4%<=0 4;!.6,. -% !62$%.+,$#A

,#$% 7%++%$@ % $.4.9.$ 09H.,0+ -0 ,!70  !"#$%"&'+#$#(8 . -.D.$@ 6%D."%$ 7.;%

.+,$#,#$% $.4.9!-% 7%$% .6406,$%$ 0+ -%-0+ 40;.,%-0+' > 7%$,!$ -.++. 303.6,0

F4% % 4%$"0 -0 406+#3!-0$ -.++.+ .D.6,0+ -.F6!$ % 20$3% 4030 +.$=0 ,$%,%-%+

%+ !620$3%<C.+ $.4.9!-%+'
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 !"!#

$%&'()' *+,'+-./,

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

"%*&()-&'(& "! #)')$ "& &4&'(!3 !'"& !3 -&3-!3 3/! 0,2$%#)"!35 6! &'()'(!7

0!"& 3&* %'(&*&33)'(& 0)*) ! #$%&'(& !2(&* &33)3 %'8!*-).9&3 #!'3!$%")")37

):')$7 ,- #)')$ 0!"& *&#&2&* %'8!*-).9&3 "& "%4&*3)3 -1+,%')3 & "& "%4&*3!3

 !"#$%"&'(5 ;)*) #!'3!$%")* )3 %'8!*-).9&3 #!$&()")3 & !8&*&#&* ,-) &3(*,(,*)

!*<)'%=)")7 %-0$&-&'()-!3 ,- #$%&'(& )<*&<)"!* #>)-)"! )#$#(*!++& #%!"5

? )#$#(*!++& #%!" 0!"& 3& #!'&#()* ) +,)'(!3 #)')%3 "& &4&'(!3 8!*&-

'&#&331*%!37 &$& %*1 )<*&<)* %'8!*-).9&3 "& "%4&*3)3 -1+,%')37 & 0!"&*1 !8&*&#&*

&33)3 %'8!*-).9&3 &- ,-) @'%#) &3(*,(,*)5 ;)*) %33! "&:'%-!3 ) &3(*,(,*) ,$-

 .%"&)#$#( A $%3()<&- B5CD5 E$) 0!33,% ! '!-& ") -1+,%') /$ .%"&0$/&7 ,-)

#!$&./! "& *!"#$%"&')#$#( #>)-)") *!"#$%"&')#$#(*!++& #%!"7 +,& %*1 #!'(&*

)3 -F(*%#)3 #!$&()")3 &- #)")  !"#$%"&' %'%#%)$%=)"! &- ,-) "&(&*-%')")

-1+,%')5

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

. ! " # ) * / 0'%()*+1'0+  

2 34*"' )*+#!,"'"!,+5 34*"' )*+ #, "' " !34 6 6 + % " ) 4*  

7 8  

G%3()<&- B5CH E3(*(,*) "& I)"!3 J)#>%'&K()(3

L %'(&*8)#& )#$#(*!++& #%!"7 $%3()<&- B5M7 %*1 !8&*&#&* ,- -F(!"! 0)*)

! ,3,1*%! *&#&2&* ) &3(*,(,*) #!- (!")3 )3 %'8!*-).9&3 *&#!$>%")3 )(F )+,&$&

-!-&'(!5 E ()-2F- ! -F(!"!  !""& #1!23&"#)!4' & +,& 0&*-%(& #!'&#()* !

#!-0!'&'(& ) ,- #)')$ "& &4&'(!3 &30&#N:#!5

6! )#$#(*!++& #%!" #)") -F(*%#) #!$&()") ) 0)*(%* "!3 %'(&*#&0()"!*&37

#!-! ! (&-0! "& &O&#,./! "& ,- "&(&*-%')"! -F(!"! 3&*4%"!*7 F 3!-)"!

)!3 4)$!*&3 *&#&2%"!3 )'(&*%!*-&'(&7 #!-! ! )#$#(*!++& #%!" -)'(F- ! '@-&*!

"& 4&=&3 +,& #)") -F(!"! 8!% #>)-)"! F 0!33N4&$ #)$#,$)* ) -F"%) "! (&-0!

"& &O&#,./! "! -F(!"!7 ! -&3-! !#!**& #!- ) -F(*%#) "! (&-0! "& P;Q

,(%$%=)"! 0&$! -F(!"! ",*)'(& ! (*)()-&'(! ") *&+,%3%./! & ! (&-0! "& *&"&5

R1 )$<,-)3 -F(*%#)3 #!-! (&-0! (!()$ "& ,3! "& P;Q "! 0*!#&33!7 +,& 3/!

#!$&()")3 ) 0)*(%* "!  !"#$%"&'7 ! )#$#(*!++& #%!" )*-)=&') 3!-&'(& ! @$(%-!

4)$!* 0,2$%#)"!5

 ) * " + # 9 ' % + , " ' " !34 6 6 + % " ) 4 * -

. &'%()*+,"'"!,+5 /+"&'%()*+!,"'"! : ;  

2 <4)= %4**+%">4?<+*",4$#%+ : )* ?<+*"3('**+6 %('**+6 ;  

7 8  

G%3()<&- B5MH S'(&*8)#& "! )#$#(*!++& #%!"
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 !"#$"!%&# %$ '()&#*!+,$- '*./$*$(0!%& ($-0$ 0#!1!/2& -$#3$ 4&*&

5*! )&#*! '/5-0#!0'3! %$ #$.#$-$(0!# ! 6$7'1'/'%!%$ %! !#85'0$05#! %$ 4&/$0!

$ .51/'4!+9& %$ '()&#*!+,$-: ;&3&- !"#$"!%&#$- .&%$* -$# %$<('%&- $ &-

#$-5/0!%&- .&%$* -$# .51/'4!%&- $* (&3&- 4!(!'- %$ $3$(0&- &(%$ 4/'$(0$-

.&%$#9& &10$# '()&#*!+,$- %$ *!'- !/0& (=3$/ %$ !4&#%& 4&* & 0'.& %$ !"#$"!+9&

85$ )&# #$!/'>!%! (& !"#$"!%&# %$-$(3&/3'%&:

 !"!#

$%&'(%) *)+,-%

?.@- 4&/$0!# !- '()&#*!+,$- .#$4'-!*&- &)$#$4$# 5*! )&#*! %& 5-5A#'& 3'B

-5!/'>!# !- '()&#*!+,$- &10'%!-: C*./$*$(0!*&- 5* 4/'$(0$ "#A<4& %&  !"!#$%&'

&()!*%+ 85$ #$4$1$ !- '()&#*!+,$- $ $7'1$ (! )&#*! %$ A#3&#$ .!#! & 4/'$(0$:

? <"5#! D:D !.#$-$(0! ! '(0$#)!4$ "#A<4! %& *&('0&# %$ '()&#*!+,$-: ?- )5(B

4'&(!/'%!%$- #$!/'>!%!- .$/& *&('0&# -9&E

F G#$$H'$IE J7'1$ 0&%!- !- *A85'(!- 85$ $-09& -$(%& *&('0&#!%!-K 0&%&-

&- )%+!"*+(,# .#$-$(0$- ($--!- *A85'(!-K !- '(-0L(4'!- %$ 4!%! 4&*.&B

($(0$- 85$ $-09& $7$450!(%& %$(0#& %$ 4!%! )%+!"*+(,K $ <(!/*$(0$ &-

*M0&%&- 42!*!%&- $* 4!%! 4&*.&($(0$: ;& (@ 4&*5('4!+9& M .&--=3$/

3$#'<4!# .!#! 85!'- )%+!"*+(,# .!#0'#!* #$85'-'+,$- 3'(%!- %$--$ )%+'

!"*+(,K ! '(-0L(4'! %$ 4&*.&($(0$ 85$ )&' 42!*!%!K $ & *M0&%& '(3&4!%&:

F N$0!/2!*$(0&E ;! .!#0$ '()$#'&# $-09& !- '()&#*!+,$- -&1#$ !- *M0#'4!-

4&/$0!%!-K $ ! .&/=0'4! 85$ $-0A !--&4'!%! O85$/! *M0#'4!:

F ?05!/'>!#E ?05!/'>! & !,((-*(.K 1!-'4!*$(0$ $/$ 15-4! (&3&- %!%&- (&

 !"!#$%&&()!*%+:

P!#! & $7$*./& 4!.05#!%& (! <"5#! D:DK 50'/'>!*&- 5*! !./'4!+9&

42!*!%! /,%01)(,$%+#12(,K 85$ )&' 50'/'>!%! (! -$+9& Q:R .!#! #$!/'>!# 0$-0$-

4&* ! !#85'0$05#! .#&.&-0!: ;$--$ 4!-& & $7$*./& )&' $7$450!%& $* 5*! S('4!

*A85'(! (! 85!/ 0#T- )%+!"*+(,# )&#!* 4#'!%&-:  0$#4$'#& (=3$/ %! A#3&#$

*&-0#! $--$- )%+!"*+(,#K -9& $/$-E $%+#12(,$%+!"*+(,K /,%01)(,$%+!"*+(,K

3(0*"!%,$%+!"*+(,: U* (=3$/ !1!'7& $(4&(0#!*B-$ &- 4&*.&($(0$- 4!##$"!%&-

%$(0#& %$ 4!%! )%+!"*+(, $ 5* (@ 42!*!%& 4&*5('4!+9&: P!#! &- )%+!"*+(,#

$%+#12(,$%+!"*+(, $ /,%01)(,$%+!"*+(, $--$ (@ $-0A 3!>'&K .&'- $--$- 4&*.&B

($(0$- (9& $7$450!#!* ($(25*! 42!*!%! #$*&0!: VA (& 3(0*"!%,$%+!"*+(,

-$5- 4&*.&($(0$- #$!/'>!#!* 42!*!%!- .!#! %&'- )%+!"*+(,# 4&*& .&%$ -$#
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