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1+4+;-' =+., 5,>53.@.3+=5;45 -, -5*.6+=5;4', ' =;+)+ S 3*+,,.@.3+,
3="'=1=54, 13>.-", 3=/*(=5,-5@.;.-", -5@ *+)1+-', 5= 45115;", ,;3*.;+-', ';-5
+41+/;, -+ )1+4/.-+-5'3'115 ' ='/.=5;4' -5,35;-5;45 -5 *, 1'3H+5=+4:1.+ '1)R;.3+$

= @78 -+ )5=541.+ 5 -+ ;+4(156+ -, =+451.+.,.;,4+0.*.6+-, '
-5,*.6+=54', 8" (0-./.-.-', 5= 41N, 4.>' # >*++ 1 1'4+3.+* 5 5= 3(;H+$ 5,45, >1'35,,,
L=+, 3(= 4, 5344, 0L+, 5L+, 8, SHHHl 5, (4L M35+, 5IG(HA'
-5,*.6+=5;4", 5= 3(;H+ ,8' >'(3' 3'=(;, 5 15,41.4', F, 15).M5, G(5 +>15,5;4+= 15*5/'
@'145=5;45 3,41*+-' >'1 5,41(4(1+, )5*9).3+, £;+)+ S $

T$3$SQ

, -5,*.6+=5;4", >*+;+15, '( 41+;*+3.";+., 3+1+348.6+=D,5 >'1 '3'115= 5=
15).M5, 3'= "' 1+, )(1+ X $ 5)(;-' 51,3/ 3H S ' -5*6+=5:4" >*+:+15, (
A1+;*+3.+., 3+1+3451.6+=D,5 >5*+, -5,3"4.;(5+( >*+;', -5 @1+G(56+$ 51+*=5:45 5,48’
+,,'3.+-", +5>.,9-", 3H(/',", 45;-'+ J)(+ 3'=' >1.;3.>+* +)5;45 -5@*+)1+-'1$

8'', -5*6+=54", =+, 3'=(=5;45 15).,41+-, ;' 1+,*5>'1 >, (<15=>-51
-5-5,41(.78' ;'1=+*=5;45 )1+;-5 3'= [+1.+7M5, 5= @(;78' -' /'*(=5 5 =+451.+* -5 *3+-'

1+,* STU '=.;+)+ S ,8)51+*=5:45+,' 3.+, +, -5+,415, ;+4(1+., 15).,41+-,

P>4<$



)@+ XD *3' -+)1+=+-5-5*6+=5;4'>*+,+1 .05.1' SY .=5;45* SX'$
B45# +;(+* -5 +>5+=5;4'-5 51.)'5 .3 + '/ =54, 1+/.4+43.";+., -5 +,,+
.=5;45* $

T$$ Q

+1+ +1;5, SCzZX ', -5*.6+=5;4', 1'4+3.";+.,,8 ' >5G(5;', 5,3'115)+=5;4", +'
*)' -5 (=+,(>51@<3.5 3.13(*+1 3'= 3";,3+/.-+-5 ' *4+-+ >+1+ 3.=+$ 8 =+, *5:4", G(5,
>*+,+15, 5 '3'115= -5 =+;5.1+ 3'4<;(+ '( .;451=.485 5)(;-' (=+ '(=+., ,(>51@<3.5, -5
1(>4(1+ 3(1/+, 3'= 3,3+/.-+-5 [*4+-+ >+1+ 3.=+ )(1+ C$ ', -5*.6+=5;4", 1'4+3.";+,,
:3'=(= +'3'11N;3.+ -5 (=+ ;1.5 -5 1(>4(1+, 3'=0. ;+-+,5,(35,./+, ;@+4. P15 "1;++1.
*H' SCCX $

o+t 4>+ -5 -5*6+=5;4": =+, 3'=(= 5= 15). M5, =4+ H',+, 41'>.3+.,
51,3/.3H S '3'115;-'5=5;3'4+, 3'=5,>5, ., >+3'45, H'=")N;5', -5 ,"*" 1'3H+,
,5-.=5;4+15, '(=+3.7', 1'3H",', .;45;,+=5;45 @1+4(1+-',$ *5, '3'115=-5,-5-5,*.6+=5;4',
=d.-(+.,>5G(5;', 3'="+G(5*5,50.,45;45, +'*" ;)" -+, =+1)5;, @*(/.+., +4:-5,*.6+=5;4',
=L*4.>* 5 =+3.7', G(5 +@54+= )1+;-5, J15+, 5 5= 3+(,+1 >15K(<6', 3;,.-51J/5., 5
-5,+,415, ;+4(1+., [.3+;-515 15 C$

,>1.:3.>+., +)5:45, -5@*+)1+-'15, ,8' + 5053(785 3'145, ;+ 0+,5 -' 4+*(-5 >+1+
=>*+4478' -5 5,41+-+, 5 3';,41(78' -5 5-.@<3.%*:= -+ 51',8' @*(/.+* ;' ,">: -+ /5145;45
51;+;-5,5 =+1+* SCCY $



)1+ CD *3'-+)1+=+-5-5*6+=5,4'1'4+3.";+ * -+>4+-'-5 S$
*+0'1+-'>'1 ++ SY .=5:45* SX$

T$3$ Q ]

45, 8", -5,*.6+=5;4", =5;", 3'=(;, -5 ,515=/5 1.@.3+', >'.,-5>5;-5=-5
(=+ 35K(;4(1+ 5,41(4(1+* >1'>.3.+ F ,(+ '3'11N;3$.+48' )51+*=5;45 +,,'3.+-', + 50.,4N;3.+
-5 -(+, 5,41(4(1+, >*+;+15, -5,@+/'1J/5., + 5,446:-5 5 G(5 3';-.3.";+ ' -5,*3+=5;4" -5
(=>1.,=++'*)' -'5.0'-5.;451,5378' -5,45, >* +;', ;@+;4.P1 $ SCCX$

Diregido do Movimento:
segundo a linha de intersecc¢do
dos planos de ruptura

Escorregamento condicionado
por duas superficies de ruptura

)(1+S D ,G(5=+ >+1+ '3'11N;3.+ -5 -5*6+=5;45= 3(;H+ -+>4+-'-5 @+4.P1 $
SCCX  .=5{45* SX$

54.1+-' -5# H44>#BBEEE$13%$(;5,>$01B.)35B#>B345tB3+'B.;451 C$H4=*



T$Q %

5)(- ()(,4' *H' SCC 5 '=;+)+ S 5,45 ,5/5:4', 8 3+1+3451.6+-,
>'1 1J>.-' -5,¥3+=5:4"' =B, -5 =+,+ @*(.-+ -5 +*4+/.,3',.-+-5 3'=>' 4+ >1.;3.>+*=5:45
>1,% 1'3H+ [5)54+78' -541.4', -5'1)5= +;419>.3+ 5 J)(+ .)(1+SS$

8 ='/.=5;4', 3=>*50", -5 =+ + 15,(*4+' -+ 3'=  0.7+78' -, ='/.=5:4',
-5,31.4', +;451."1=5:45 3'= )1+;-5, -.=5;M5, G(5 ,5 -5,*3+= ;+ @'l=+ -5 5,3'+=5:4'
1J>.-'$ +1+3451.6+=D,5>'1 ='/.=5;4', =L*4.>* (3'=>*50", 5>5%++78'-5/J1., +)5:45,
=(*4R;5','(,(35,,./,$ -5D,5-.651 G(5=".=5  :4' 3=>*50", -5 =+, +:(=,.\;.="
+ -5%6+=5:4', =. 4, -+ 3%+, .@.3+78' -5 15.155CZ 1+4.@.3+-' >'1 (.~.3.. 5 .50*5
SCXT $

)(1+SSD *(O'-5-541.4", ;+ 63+ 1(1+* -5 +:4 5156..H+ '4'#+@4'1 SX$



T$TQ ]

15,.,4N;3.+ +' 3.,+*H+=5;4' -' *' : -5@.;.-+ 3' ="' + 45;,8 3.,+*H+;45 G(5
'3'115 ;' >*+;' -5 1(>4(1+ ;' ='=5;4' -+ 1(>4(1+$ 51,3/.3H S 15, +*4+ G(5 2+ 1(>4(1+
5=,.: 3+1+3451.6+-+ >5*+ @'1=+78' -5 (=+ ,(>58.@<B,+*H+=5;4" 3';4<;(+ ;+ =+,,+ -5
*$ .= >-5D,5 -.651 G(5 50.,45 (=+ 3+=+-+ -5 *' ;+ 15).8' -+ (>51@<3.5 -5
3.,+*H+=5;4' G(5 >51-5 ,(+, 3+1+3451<,4.3+, -(1#1435,, -5 1(>4(1+ @'1l=+;-'(=+6";+
-5 @1+G(56+ '(6';+ -5 3.,+*H+=5;4" 3';@'1=5+)(1+S $

zona
cisalhada

superficie

rompida superficies

de -—==

superficie de
deslizamento

)(1+S D ,G(5=+.;-.3+-' +, 6+, -5 3. +*H+=5 ;4'5 @1+G(56+ 51'(5.* S$

1= 0 402 G(5 ' 3=>14+=54 -, ¥ [+, 51 @'145=5;45 ;@*(5;3.+-
>5*+>15,5;7+ -5 J)(+$ '+, ;8" ,+4(1+-", @+65= 3= G(5 + +78' -+ J)(+ +-,'1/.-+ +4(5 3'='

(=+ 23%+7 ' G(5 15,("4+ 5= >'1>15,,8' i5)+4./+ F(,+-' + 35,8 +>+15:45$ ', *,
+4(1+-', + 45;,8' (>51@.3.+* >1'/'3+ 45;,M5, »4./+, 3;@'1=5 .;-.3+';+ )(1+S$

35,8 +>+15;45 >', (. 5,,5 ;'=5 >5* @+4' -5,4+ 35,8' -5,+>+15351 G(+;-"' "' ,5 4'1;+
4'4+*=5:45 +4(1+-''( 4'4+*=5;45 53'$



Superficie:
infiltragdo e evaporagéo

Tenséo

(a)

Tenséo
Capilar

Regido Nao
Saturada
+
C .
3
a
(]
(=%
@

Poropresséo Negativa
Nivel (sucgéo)
Freatico

Saturado por
Capilaridade

4_Tens_éw
Efetiva

(b)

Solo Saturado

Profundidade

Poropresséo Positiva

)(1+S D .41.0(.78 -+ >'1'>15,8' ;' * 5=  @(;78 -+ >1'@(;-.-+-55 -+ ,+4(1+78'
>'1J)(+ "o+ P('l SZ +-+>4+'-5 +=055  [.4H=+ SCZC5 51,3/.3H SS$

15,.,4N:3.+ 451+ -5 (= ' +' 3, +*H+=5:4': -5@.;.+>'1 -, >+1R=541", '
R)(*-5+41.4' ;451  @(;78'- 3;4+4'5:415 (>51@<3.5,5 + 35,8 @(;78' -+ +41+78'
G(<=.3+ 5;415 >+14<3(*+,$ , 5, >+1R=541', 81545, 5= *+0'1+491."$

R;)(*' -5 +41.4' .;451;' -' ¥ 41+4+ -+, 3+1+361<,4.3+, @<,.3+, -5 3'/4+4' 5;415
+, >+14<3(*+, -' ¥ -3+ ' R)(* =JO.='5; 415+ @'17+ 41+;,=4.+ + ¥ 5+ @17+
'1=+* F ,(>51@<3.5 -5 3"4+4' 5= G(5 H+K+ 3=54' ;' >*+;' -5 1(>4(1+$ R;)(*' -5
+41.4' ;451; - * -5>5;-5 -5 @+4'15, 3'=' )1+( -5 3'=>+34+78' >5135:4+)5=54.>' -5
+1).*+ 4+=+H'5 @'1=+ -, )18, -5 +15.+ -' ¥ 4" $ .@515;45, 4.>', -5 +1).*+
+>15,5;4+= 3'=>'14+=5;4', -.@515;45, 5= 15*+780+H78' -5 J)(+$ , +1).*+, 50>+;,./+,
>'1 505=>* 4N= 3+>+3.-+-5 -5 +0,'1/51 =(.4' =+.))(+ 5 /+1.4+= ,5( 4+=+;H' -5/.-' 5,4+
3+1+3451<,4.3+$ 5,4+ @'1=+ 'R;)(*' -5 +4B2!' }41.+ 3'="'=+451.+*5-5>5.-5 ', @+4'15,
G(5 5;/*/5= 5,45 =+451.+* -5;,.-+-5 1(),.-+-55 @'l=+5;415'(41, +>(4' SCXXU .;4'

Y$

35,8' ' * >5 51 41+4+-+ 3'=' + @'17+ -5 + 41+78 5415 +, ,(>51@<3.5, -5
5(,)18', >-5;-' 51 -5-"., 4> + +051# 15+ *'(+>+15;45% 358 15+* 15,(*4+ -' 5@5.4'
-5 +)5;45, 3.=5:4+:45, 3'=' 45'1 -5 90.-', 5 -5 +1).*+, | *.3+4++, 5)(-' (**.;, $
SCC 05= 3'=' ' 15,(*4+-' -+ +41+78' 5:415 >+14%3(>190.=+, >'1 @'17+, 5*541',414.3+,
A3H5* SCZY$ 35,8 +>+15:45 >'1 ,(+ /5651*4+ -+ 45,8 ,(>51@.3.+* -+ J)(+
SA51,4<3.) 2 F @'1=+:-' >5*<3(*+, -5 J)(+ 5; 415 +, >+14<3(*+, -, ¥, >+13.4+*=5:45
A+4(1+", G(545;-5= + +41+<D*+, 5:415 ,.$ 35:8-15:45 3';,4.4(. (=+ >+135%+ -+ 15, 4N;3.+



+' 3., +*H+=5;4"' -5 "', G(+;-' >+13.+*=5;45 +4(1+-', 15-*(;-5 +H+1-K' SCC 5 G(5
-5,4>+1535 3'= + ,+4(1+78''(,53+)5= 4'4+* -' '"*'$

%51+ + 358 'R;)(*-5+41.4' ;451’5  +45;,8 1=+* +5G(+78 -5
(*=0D'H1 50V SCCU .4 YU +1)}+, SCZ Z 15>155/4+ + 15,4N;3.+ +
3., +*H+=5;4" 3;@'1=5.;-.3+- ;+ G(+78'S

4h3ic$4+;b JH)F$ 5

-5#4 Q 5,.,4N;3.+ +' 3.,+*H+=5;4U3 Q '5,8 WB=_UcQ 5;,8 '"1=+* WB=_UDbQ
")(* -5 +41.4' ;451;'$

T$SAQ

44511 -+ 511+ : 3'=>'4"-5-.@515;45, 4.>',-5 1'3H+, G(5 @(;3.";+= 3'='
(= [+,4' 15,51/+491." (04511R;5' >+1+ + +3(=(*+7B'3.13(*+78' -+, J)(+, G(5 ;5*5 ,5
5@.*41+= H.',,. SCZC$ ,,.=3'="+J)(+,5 +3(= (*+;+, 1'3H+, 5*+ 4+=0:=:5;3"41+-+
5=H'1.6":45, =+., ,(>51@.3.+., -' ,(0,"*$ J)(+ ,(04511R;5+:'l.).;+-+>15-'=.;+;45=5:45
-+, J)(+, -+, BH(/+, >5*+ .;@.*41+78' /514.3+*$

3:35.4' -5 >51=5+0.*-+-5 54J 15*+3.1+' + = [=5/4' -+ J)(+ ;,
451,4<3., - % 54 5143+ G+ +  J)(+5,4) @41+ R 5+ HLE A+
G(+;-' 15*+3."+-+ + ,;3*,;+78'-' 45115, ='/.= 5;4'-+J)(+; .;451.'1-5(==+3.7"-5
¥ 505135 5= ,(+, >+14<3(*+, 9%+, @'17+, G@*(5;3.4+= ' 5,4+ -5 45;,8' -' =+3.7'
5;-' @(;-+=5;4+% >+1+ + 5,4+0.*.-+-5 -' 4+*(-53%

>51=5+0.*.-+-5: + >1>1.5-+5 G(5 ' ™ >',(. -5>51=4.1"53+=54" -+
J)(+ +41+/:, -5*5 |5;-' 50>15,," ;(=51.3+=5;45 >5* 23'5@.3.5;45 -5 >51=5+0.*.-+-5? '(
23";-(4./.-+-5 H.-1J(*.3+? 15>15,5;4+-' >5*+ *5449P$ -5451=.;+78' -' 3'5@.3.5;45 -5
>51=5+0.*.-+-5 |5 -J +41+/;, -+ *5. 50>51.=5;4+*BV >1'>' 4+ >5* ;)5;H5.1' @1+;3N,
-5=5,=";'=5 ]5;1V +13V 5= SXAY +3.5*% $ SZ$%

35-(4./.-+-5 H.-1J(*.3+ ° >-5 51 ;8 +4(1+- + G(+-' ', >'1, - »*
+.;-+ 4AN= 3+>+3.-+-5 -5 +0,'178' -+ J)(+ “.4a '(,+4(1+-+ G(+;-'', [+6., - > 5,48
>155;3H.-", 3'=J)(+ 5,4+ :3H+=+-+-5" .8



3 (d) -5 HALI(*3+ 414+ gt 41 G(5 - 3+ + @+3.5+-5 3= G(5
(=, ,+4(Q+-' >'-5 41+;,=.4.1 J)(+ +41+/;, -, > '1'$ -5@.;.- 3='"' @+4'1 -5
>1'>'13."+*.-+-5 G(5 15*+3.";+ ' @*(O' -5 J)(+ +')1+-.5;45 H.-1J(*.3" ;+ 5G(+78' -5 +13V
G(+78' $

"hY . B$dHB J)FS$ :

-5# "D [+68 = B,U D 3:-(4./.-+-5 H.-1J(*.3+ ,+4(1+-+ =B,U D J5= UdH D
+1.478' -+ 3+1)+ H.-1J(*.3+ =U D .4R;3.+ 3Bll.-+ >5*+ J)(+ =3

[+¥1 -+ 3';-(4./.-+-5 H.-1J(*.3+ : )51+*=5;4550>15,,'3'="(=>1"-(4'-5 (=
;L=51"'>"1 (=+ >'4N;3.+ ;5)+4./+ -5S $ + +05*+ T : +>15,5;4+-" 5)(;-' +,+)1+;-5 ',
451/+*%, -5 15@51N;3.+ -5 /+1.+78" -5 * >+1+15@5, 4.>', -5 ,*'| 5 |(+, 3+1+3451<,4.3+, -5
5,3'+=5;4'$

+05*+ T D '5@.3.5;45, -5 >51=5+0.*.-+-5 -5 ,*4<>.3", ++)1+,-5 SCY $

1 . "# 'K #
#LE L #
S S+S XYT + XYT 5-15)(*H" *.=>"'
15.+, *.=>+, =, 4(1+, -5 -
sbPb S+S XY + XYT +15.4, *=>+ 5 -
>5-15)(*H",$
15.4, =(.4' @.;+,U ,.*45,U
S bz gbz ghb XYTO SN XY =.,4(1+,-5+15.+ ,.*455 '015

+1).*+U +1).*+, 5,41+4.@.3+-+,%

DG, g D XYTOF+XYTOS

sPbc s A 1).*+, ;8 +*451+-+, =>51=5J/5*



AQ

5,4(-' +G(. >1">',4' |5 0+,5'( 5= 5,4+05*5351 +' =5 -, *3+, -5
>+-18' -5 3.3+41.65, -5 -5,*.6+=5:4", @',,5 H54BLY' =+, 54+ ¥*3+* 6+, >190.=',
"5 51+ > </5% +@.1=+1 G(5 + 3H(/+ ', 451.544@ ;+ =5=+ >1'>'178' 5= 451=', -5
G(+:4.-+-5 >*(/.'=:41.3+ :+G(5*5 K+;5.1' -5 ST$

+1+ 4+* @'l+= 5053(4+-+, -(+, 54+>+, -5 3+=>" 5>1.=5.1+ ;' =N, -5
'4(01'-5 S5+ ,5)(.;45 5==+17"-5 $ 4 +, 54+>+, -5 3+=>' 4./51+= '0K54./',
3*+1', 5>+14.3(*+15, @.3+;-'+ 3+1) -+ >1.=53(#8" '153';H53.=5;4" -+ J15+ 5 + 5,3*H+
-5*3+., G(5 +45;-5,,5= +', '0K54./, -' 41+0+*H'$ ,,.= ;5,45 ='=5;4" -+ >5,G(.,+ @'1l+=
5053(4+-', 3+=.;H+=5;4", >5*+, 0+3.+, -, 1.", (1( 4(0+5 (+1-+ 8'5/;-+)5;, + 41+-'
@'1+= 15+*.6+-+, ;+ 15).8' -' .' (1(4(0+ 3'= .;4 (4' -5 =5*H'1 '0,51/+1 ' * 5=
,(0,(>51@<3.5% +., .;/5,4)+7M5, + 41+-' 4./51#=5*'3+*.6+7M5, +>15,5;4+-+, ;+ )(1+ A5
+ +05*+ S$

*=-+>1'0.=.-+-5 -, ¥3+,, '(41', @+4'15, 4+=0 = @'1+= @(;-+=5;4+., >+1+
+5,3"H+ -+, J15+, -5 5,4(-,$ .;3*.;+78' -+ 5;3",4+ + 3(1/+4(1+ -+, /5145;45, + 3'0514(1+
[5)54+*5" (,'5'3(>+78"-' "' @'1+= 3';,.-51+- ', 3'='>15>",-51+;45, >+1+ + -5@.;.78'

-, ¥3+., +,515=5,4(-+-'$ ,45, 3';-.3.";+,45, 451.+= G(5 451 ,5=5*H+;7+ 5;415 ,. >+1+ G(5
>(-5,,5=,51 4'4+*=5;45"(>+13.4*=5;45 503*(<-"3 @+4'15, >15>";-51+;45, ;+ '3'11N;3.+
-, -5,*.6+=5;4", -5.0+;-'+,,.= + 3+1)' -+, 3+1+ 3451<,4.3+, -, "' 5,5>1'4+);.,='$

54+ @'1=+ @'1+=5,3"*H.-+, -(+, J15+, G(5 +4%=.+', 31.4:1.", >15/.+=5;45
5,4+05*53.-\$ 4+, J15+, +>155;4+= -53*/.-+-55=5*H+;45, 5 5,48' )5)1+@.3+=5;45
*3+* 6+-+, =(.4' >190.=+, (=+ -5 @15;45 + '(41H(1+ X $ ',,(6= +=>*4(-5, -' 15*5/'
,5=5*H+;45, 5 + =5,=+ /5)54+78' -5 )1+=<;5+, -5/.-+' (;' G(5 +, J15+, +>15,5;4+= >+1+
>+,4+)5=% ,,.= 5,4+, /5145;45, >+, +1+=+ 51 3H+, -5 5145;45 [*4+-+>+1+ 5
5145;45 [ ["4+-+>+1+ [ 3;@'1=5.;-.3+-";+ , @.)(1+, A5STS$

>9, +-5@.;.78' -+, J15+, + ,515= 3+1+3451.6+41+/:, -, 15,(*4+-", '04.-,
i+, 41+-+)5;, @'1l+= 5*53.;+-, -, >4, >+1+ + 5053(78' -5 41,;3H5.1+, >+1+
3+1+3451.6+78' 4J4.% |.,(+* 5 3*54+ -5 +=' 41®,15+-+, 5 .;-56@'1=++, )1+ Y $ ,+
54+>+ -5 3"54+ -5 +="41+, @". 15+*.6+-+ ;+ ,5)(P4+>+ -5 3+=>'5 34'( +*:= -+ +0514(1+
-+, -(+, 41.;3H5.1+, -+ +/+*.+78' -5 (=+ 3.3+41:6 -5,*.6+=5;4' >1'/5,.5;45 -' 5/5;4'
'3'11.-' 5= ST 5'-5 4+=0:= @'1+= 3*54+-+, +=', 41+, -5@'1=+-+,5.,-5@'1=+-+$



Fop.

)1+ TD ‘4, = 41+ + [5145:45, 563, +—+ , >+1+ 5 4(-#S$ 5145:45 [*4t—+ >+1+
3'=/J1.+, 3.3+41.65, -5 -5,*.6+=5;4'U $ 5145:454+-+ >+1+ [ 5= >1557+-5
3.3+41.65,-5-5*6+=5:4', 4 #+(41 $

+ )(1+ ST :>',</5* /51.@.3+1 +*)(=+, 3:-.7M5)5'='1@"9).3+, ,5=5*H+:45,
-+, -(+, 5;3,4+,$ '4+-+=545 : >'| </5* 4+=0:= 3 ";@.1=+1 + H5451"5;5.-+-5 ;+
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>1'35,,", )1+/.4+3.";+., -5 =+, +$

'1@.= @'1+= .-5;4.@.3+-+, +*)(=+, .;3';,.,4N;3,56;415 + +;J*.,5-5 %5 +,
*5 4(1+, -+, *R=.;+, 3'=' >'1 505=>* + >', </5* >155;7+ -5 +1).*+, 50>+;./+, G(5 ;8
@'1+=>',</5., -5 ,515= -54534+-+, ;+, *R=;+,$ =0:= @'1+= .;-.3+-, =.;61+., 3'="+
+51.;.4+ G(5:;8 @'. >',,</5* -5 51 [+*.-+-" ;+,*R=;+, 5 >'-5 5 41+4+1 -5 +*)(= >1'0*5=+
;+ .;451>154+78' -' %$ 'l:= =5,=' 3'= >', </5,, 5@.3.N;3.+, ' 5;,+."-5 % ;,
-3+ ')1(>' -5 =.;51+.,$ '1+= .-5:4.@.3+-+, @%)'>.4+, ' % G(5 -5/5= ,5 41+4+1 +'
=5;', 5= >+145 + =.;51+., =.3J35', 3'=' + 0.'4.4+ >'1 505=>*'$ 5,4+ @'1=+ : >153.
+/+* +1 3'= 3+(45*+ 5,,5, 15,(*4+-', ,5;-' =+., (= + @511+=5;4+ >+1+ + 3+1+3451.6+78" -
"



Y$X Q

5)(.1 ;+ +05*+ S 8 +>15,54+-", ' 15,(*4+ -', -+ )1+;(*=541.+ >5*
=:4'-' -+ >>54+ 5053(4+-+ 5= 4'-+, +, +="41+, -5 @.3+ 5/.-5;45 ' 3+1J451 =+., +15;';
-, H'1.6%45, -5 *', 5; +.+-'$ , + 3+1+3451<,4 .3+ : +.;-+ =+., ;<4.-+ 5= S *3+* -5
15).,41' -5 (=+ 3.3+41.6 -5 -5,*.6+=5;4'$

54+ +,J*.,5,8' @'". >',,</5* 3+1+3451.6+1 ', 3+:BI', 5>'15,,5="4./"", [+*'15,
5@'1=+-",;+ +05*+ S ;8'5,48' 3';,.-51+;-'",) 18, 3'=-.R=541",(>51."1 + ==

+05*+ S D 1+;(*'=541.+ +41+/:,-' =:4"-' -+ >>5 4+$

O"N .

SD TCT ST SA

SD ATS 3% ccC

SD 1S Y A SAA SS S

SD1 X X A T A
SD TTA S X TZ Sz

SD .S TYT S X SC X

SD. TA S s

SDS T s cC X

SD TAS STA AT SA
D AY Z % Szz S

DB. YSS S X S SAS

D .B AS Z SAC ST SS
D. A SAA sz SA
D AS ST szc SY

+J*.,5 -+ )1+;(*=541.+ >51=.4.( 3',41(.1 )1I@', 3'=>+1+4./', 5;415 +,
>1'@(;-.-+-5,5", H'1.6;45, >+1+ 3+-+ >"4' -5 +="41+)5=% ,)5,)1J@.3', ,8' +>15,5;4+-',
+.,5)(.1 ;+, @.)(1+, 5T$



)1+ D 1J@.3' 3'=+)1+;(*=541.+ >+1+ 3+-+'H.6'45-" ;4" S$

)1+ D 1J@.3'3'= +)1+;(*=541.+ >+1+ 3+-+'H.6"45 -+ 1.;3H5.1+ S$



)1+ TD 1J@.3 3'= +)1+;(*=541.+ >+1+ 3+-41:5745 -+ 1.;3H5.1+ $

+5+- 4+ -5,31.78' 5 +:J%.5 -5 3+=>' ', -+, )1+ (*=41.3, +05*+ S
5 4+=0:= ;) =1@'*9).3', +05*+ Y 5 )1+ A : >, </5* ()51.1 G(5 + 3'0514(1+
>5-%9).3+ -' 4' S 41+4+D)5 -5 (= 5',* 5Y *<4.3 +4 SX$ .+

3*+,,.@.3+78' -.@515;3.+ -'>1>'4'>1 ', SZ 'G(5>'-5,5150>*3+-' >5*+ - @515;7+
-55,3+*+ -5 +=0", ', 41+0+*H', ;-5'=+>+>5-*9 ).3'-5 '|,. 45=53+*+ =(.4'=5;"1 G(5
+ +>15,5:4+-+ ;5,45 41+0+*H'$

41+/:, -+ )1+;(*'=541.+ 5 -+ G(<=.3+ -5 1'4.;+ 4'} >', </5* =5*H'1 .;451>154+1
+="1@"™).+ -, ", /51.@.3+-', 5= 3+=>'$ (,5K + 3'=5,45, 15,(*4+-', +*)(=+, +@51.7M5,
-5 3+=>' >(-51+= ,51 =5*H'1l G(+*.@.3+-+, 3'=' + B5.@.3+78' -, "', >'., 5= 3+=>'
+>+15;45=5;45 +41.;3H5.1+ +>15,5;4+/+ (=3*>=H'1.6,45 4504(1+* 'G(53*+,,.@.3+1.+
545 % 3'=' (= 1).,,*$ 'Li= 54+ +J*.5 43  34.*D[.(+* :8' 5 ,(,45:4'( +>9, ',
15,(*4+-', +>15,5;4+-' ;+ +05*+ S 153*+,,.@.3+;-,"*" -+ 1,;3H5.1+ 3'=' (=
+=0.,,"”*" ]J>*.3" ,5)(-" . +;4', $ SX$ ,5 +=0.,* +>155;4+"
H'1.6745 . 3;@'1=5 .;-.3+' ;+ )1+ Z 5 ,5= 5*H+;45 +' 4+=0:= +=0.,,"”*" -+
41.;3H5.1+ S$

5,=",541+4+,-'-5 +=0.,,", |3>*.3', 5= +=0+, +,41.;3H5.1+, S5 +
+J%.,5 - "' -+ 41.;3H5.1+ .;-.3+ >5G(5;+, -. @515;7+, 3'= 15*+78' +' ,*' -+ 41.;3H5.1+
S =+, G(5,;8' -5/5= ,51 .);'1+-+$ ,+ 3'-.78' @.3+ =+., 05= 5/.-5;3.+-+ G(+;-' ,5



+HH+*+ +, G(+;4.-+-5, -5 +1).*+, ,;-.3+-+, ;+ +05% S 5 ;+ 3'=>+1+78' 5;415 ', )1J@.3', -+,
@.)@1+, 5T '-5'H1.6%45 .-+41.;3H5.1+ S 45=(=.;315=5;4"'-5+1).*+-'H'1.6";45
>+1+ . .;-'-5 SZa >+1+ a 5;G(+4';+ 5, 5.;315=54": =+.'1 ;-'-5Sa;
H'1.645 -5 41+;,.78' B. >+1+ SAa ;' H'1.645 . '( ,5K+ (= +(=5;4' -5 Aa 05=
,(>51.'1 +'+(=5;4' -+ /51.@.3+-" ;+ 41.;3H5.1+ S$+ 3';-.78' 3*'3+-.@515;7+, 5;4155,,5,
+=0.,,"*', -+, 41.;3H5.1+, S5 $

, @.)(1+, 5 T G(+;-" +;+*.,+-+, 3'=>+1+4./] +=5;45 .;-.3+= (=+)1+;-5
[+1.40.*-+-5 -' >51@.* -5 +*451+78' 15/5*+;-'.(45=>51.,=";8' (;.@'1=5 =5,="' G(+;-'
++* +-', >4, )5)1+@.3+=5;45 *'3+*.6+-', =(.4' >190.=', 3'=":'3+,' +G(. 54(-+-'$
o=, >1'/+/5*=5;45 15,>';-518" -5 =+;5.1 + H5451)N;5+ 3'= 15*+78' + >513*+78'
5.;@.*41+78' -5 J)(+ 5= >51<-', 3H(/","$
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g+ 3=+, +=' 41+, -5@'1=+-+, @'1+= >1")1+=+-', 5 5053(4+-, 5;,+.', -5
)1+;(*=541.+ 3'= 5-.=5:4+78' 5 (4.*.6+78' -5 -5@8(*+;45  3;@'1=5
ZSXS SY 53'= + =54"-%) + ='- @.3++ (,5K+ 5= + (4.*.6+78' -5 -5@*3(*+;45
>+1+ +, +=',41+, -, H'1.6";45,=+.,>1'@(;-'$ , H'1.645,27?;8 @'1+=5;,+.+', -5/.-
+=5;'1 15*5/R;3.+ -5*5, ;', >1'35,,", 5 >'1 H+/51 5,,+, .;@'1=+7M5, -+ )1+;(*'=541.+ +05*+
S $,.='15,(*4+', -+, +="41+, -, H'1.6"4 5, 5;,+.+-',,8' +>15,5;4+-", ;+ +05*+ ST
5+, 3(1/+,)1+;(*'=:41.3+, ;+ .)(1+ A$

+;J*.,5 3'=>+1+4./+ 5;415 ", 5;,+.", 3'=5 ,6=-5 @*3(*+;45-5.0+=3*+1' G(5 +
>'135;4+)5=-5 @.;", +1).*+5,.*45 : + G(5 =+/@15( .=>+34'$ ')51+* ' ¥ +;+* +-,
+>15,5;4+= >5G(5;+ 3';35;41+78' -5 +1).*+ >'1.=(&" +;+*.,+-', 5= -5@*'3(*+;45 ;+
=+.'1.+ -, 3+, "15,(*4+' @". ;(*' >+1+ + +1). *+$

'>h4' S H'1.645 1 +3'4535 (=+ -+, >'(3+, 50357M5, '-5=5,="3'=
S5@*'3(*+;45 ' /+¥1 KJ 5 +>15,5;4'( ;(*'$ = 3';41+>+14.-+ ;' H'1.645 -.154+=5;45
+3.=+ +3',35;41+78' -5 +1).*+ -53+. -5 +>1'0.==5;45 S a >+1+ 651" 3'=(= +(=5;4"-+
@1+78' +15.+ @.;+-5Sa>+1+ Ya$

,+35-.78",515>545 5=4'-', ', H'1.6,45, 5;,+ .+, -+, 41.;3H5.1+, S5
-5+ @1+78' +1).*+ -53+. -5 [+*'15, >190.=', +& 5= =:-.+ >+1+;(*'$ ,,+ 3'-.78



+>5;+,/+1.'(;'H'1.6'45 S.S ;-5 + +1).*+ 5

=+, 3'=/+*15, <
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A+ 378 1 50>*3+-+ >'1 '66*.;5 )+=. S  CC 5>'1 "W5, SCCZ
"5 4+ +4(+78' - ;45=>51.=' @<,.3' 5 >1.;3.>+*=545 G(<=.3' +41+/;, -+ *.0./.+78' -5
>+14<3(*+, -J'1.)5= + ', 3'= 5 41(4(1+ =+., 54J/5* 5 >'1',.-+-5 =+., 5*5/+-+ @'1=+-'
JA(='$ +1).*+5,+ 35-.78' -5)1(=, +3+0+ >'1  +,,(=.1 "' 3'=>'14+=5;4' H.-1'*9).3"

-5 >+14<3(*+, -5 ,*45 5 +4: =5,=' -5 +15.+ @.5#* C 50>*3+- + -.=.:(.78' -,
[+%15, -5 +1).*+ 5 +(=5;4' -+ 3735;41+78' -5 +15 @.;+ G(+;-' -+ 15+*6+78' -' 5, +.' 5=
5@*3(*+:45%

.= 50>'4"'KJ : >',,</5* ;'4+1 3'= 3*+156+ + -.@15;7+ 5;415 ' *'3+* -5 5 4(-'
S5+,41,;3H5.1+, S5 3'=15*+78'F)1+;(*=541.+$ + .)(1+ A @.3+ 5/.-5;45 3'=" +,
3(1/+, ' >4" S 5 -.,4+;3.+= -+, -5=+,, =" 41+ ;- " =+, +15;'$% 5-'+ S
*3+* -5 @'. 15).,41+-" (= -5,*.6+=5;4' 5 +>15,54+;-' (=+ G(+;4.-+-5 =(.4' ,(>51."'1 -5
)1, 3*%(./5 3'=>15,5;7+ -5 3*+,4', 5 +>1' O.=+-'-, Aa-5,(+3,4.4(.78 ;

3+, -, H1.6745, 1S5 1 3,@'1=5.-3+';  )L@.3 -+ .)(1+ A$ 45, 15,(*4+-,
@'1+= 3'@.1=+-, 4+4" + )1+,(*'=541.+ >5* =:4"- -+ >>54+ +05*+ S G(+4' +
)1+;(*=541.+ 3'= 5-.=5;4+78' >5* =4 -+ —++=',41+-'H'1.6745 1 +05*+
ST$

J(1+ A 4+=0:=5/.-5;3.+ (=+ *5/545;-N;3.+ + = +.'1>1'>'178'-5 @.}', ;+,
+='41+, -+ 41.;3H5.1+ S$ ,+ 3'-.78 : +@51.-6(+;-' ,5 3'=>+1+ ', ;L=51", -+
)1+;(*'=541.+ -, H'1.645, -+ S3=" -+ -55=>1'@(;-.-+-5, ,5=5*H+;45, + S
,5=>15 45= [+*'15, -' '=+491." +1).*+ =+., ,.*45 5/5=5;45 ,(>51.'15, +', -+ 41.;3H5.1+

+05*+ ST $



— | — ! ! - "
) 1#$ —_—— 1S —_— S
— — ! - | %#$ —t— | %#$
— #$ = 1#$ ! — |

)1+ AD 1J@.3' 3'= +)1+;(*=541.+ >+1+ 3+-416"45 5, +.+-'$

+,5G(N;3.+,8' +>15,5;4+-, ", 41.R;)(*, 4504(1% @.)(1+, Y Z5 X -, ™,
-+, +='41+,5;+++,-+ S S5 $ ', 41R,)(* ' 4504(14_' P> <[5 B=>+1+1 >+1+ 3+-+
H'1.6',45 5;,+.+-' + [+1.478' -5 3*+,,.@.3+78' -5/.+ (4.*.6+78''(;8' -' -5@*'3(*+;45%

5)(-' + 3*+,,.@.3+78' @5.4+ >5* 41.R;)(* 4508 (21'>'4' >'1 5=, 5 +4',
SCCY ', H'1.6'45, -5 *, 5;+.+-', 3=-5@*3 (*+;45 @'1l+=3*+,,.@.3+-", -5 (=+
=+5.1+ )51+* 3'=' @1+;3' +15;',\$ 503578' 5 5(; H1.6'45 1 ' >4' S '-5
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Y Z5 X$
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G(+:4.-+5-5@.;', 5 =',41'(0+,4+;45 >5G(5;+ :+, +=", 41+, -+ S ' G(5 +K(-+
+ 50>*.3+1 + 0+.0+ 3'5,8' 3;@51.-+ +.;-+ 5= 3+=»1+ 54+, +="41+, 5 G(5 /.1.+=+ 5
3:@.1=+1 ;+, +;J*.,5, *+0'1+4'1.+., -5 3., +*H+=5:454'$

*R;)5* SCCA +>'4'()1+;-5, -5,374.)(-+5, 4  504(1+., 5415 ', H'1.6'/45,
2?2527 -5, H16%45, 2? 5 +>1554+= =+, , +15;", 5 ,*4"), 5 05= =5;,
+1)%,G(5', H'1.6'45,2 ?$ ,+,.4(+78'>-5 ;8 5148 ;<4.-++,-(+,41;3H5.1+, ';-5
5,+ -5,3,4.;(-+-5 5;415 %', =5;", +15},", ;" H'1.6';45, 2 ? 5= 15*+78' +, H'1.6';45,
22:>5G(5;+$ 'L:= 5,+ 3'115%+78'>'-5 51 15@4.-+ >+1+'>4' S '-5:8'HIH'1.6',45
27 =+, +>'135/4+)5= -5 @.;, -53+. 3= + >1'@(;--+5 ,5;- ;@51.'1 ;' H'1.6'45 1
G(+;-' 3=>+1+" + H'1.6745 $ .= 3+1+3451.6+;- (=+ -5,3;4.;(-+5 5 -3+
(=+=5;"135,8'5 =+.'1,(,354.0.*.-+-5 + ;,4+0.* .~+-5,-5,5 %%

=>'14+,45 15+*7+1 G(5 @'1+= 3',4+4+-+, - @518 B4+, 5,415 " =:4"

-+ >>54+ 5 + )1+,(*=541.+ 41+-3.'+* 3'= + (+78' -' -5;,<=541'$ .+, -.@515;7+, -5
15,(4+-', KJ ,8 @1(4' -5 5,4(-, 3=>+1+4./, 5;45 5*+, =+, G(5 +.;-+ 3+1535= -5 =+,
5,4(-', 5>-518' 51 +*/' -5 +:J*..5, @(4(1+,$

.3+ 5/.-5;45 G(5 + 3'=>+1+78" -+, +=' 41+, .;-.3+(= ,'=+491." -5 @.;', 05=
>190.=", 5;415 ', 5;,+.', 15+*.6+-', 3'="'-5;,<=54 1'5'=:4"-" -+ >>54+ '( ,5K+ G(+;-'
)=+, +1).*+ 5 | *45 45=D,5 (= /+*1 >190.="' +' '04.-' ;+ G(<=.3+$ 'l:i= + +J*.,5
g-d-(+* -+, 3335:41+47M5, -5 +1).*+ .;-.3+ 5=>15 (=+ G(+;4.-+-5 =5;"1 3'= " (,' -
-5;,<=541" -' G(5 3'="' =4~ -+ >>b4+$ 4+ ,.4 (+78' >'-5 5,4+1 15*+3.";+-+ + ;8
-5,+)15)+78" 3'=>*54+ -' =+451.+* >5*+ +-78' -' HB+=54+@',@+4" 3'=" .;-.3+ + ;'1=+

ZSXS SY +¥)(=+'(41+-5@.3.N;3.+-'= 4-"'( @+*H+ -+ 5053(78' -' 5;,+.'$
,+35-.78>'45;3.+*.6+ +>',.0.*-+-5-5 5" *-5@'1=+1)1(=, >'.,', /[+*'15,'04.-,
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, [+*'15, -5 =+,+ 5,>53<@.3+ -5 4'-', ', H'1.6"4 5, +;+*.,+-', ,5 +,5=5*H+=
0+,4+;45 H+/5;-' >5G(5;+ -.,>+1.-+-5 +>5:+, ', H'1.6'145, 2 2 -5 + =+.'1 3;35;41+78'
-5 =+4:1.+ '1)R;.3+ 50>*.3+ 5,,+ =5;'1 -5;,.-+-5%
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3'515;45 3'="', =.;51+., -54534+-', ;' 5,4(-' -+, * R=.;+, +05*+ C ';-5' G(+146' ,5
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, 5;,+.", -5 *.=.45, -5 3;,.,4N;3.+ @'1+= 15+*.6+', 5= 4'-", ' H'1.645, 5
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D
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+(=5;4' -+ >*+,4.3.-+-5 ;5,5 H'1.6'45, 2 ?$ ,,+ 37-78';8''3'115(;' H'1.6'45 -+

>1'/+/5*=5;45 -5/.-"+ =+."1 G(+;4.-+-5-5+15. +5 >1,;3.>+*=5;45 + G(5-+;+ G(+;4.-+-5

-5@.;,3=15*+78'+ S5 S$

(41 >4'G(5,5-54+3+ @'. + -.@.3(*-+-5 -+ 156+78' -' 5;,+.';' 4" S
“-5 3'=503578"' -' H'1.6'45 $ -, ', -5=+., H '1.645, ,5 ='41+1+= ;8 >*J,4.3'$
/.-5;45=5;45 G(5 +' +;+*.,+15,,5, 15,(*4+-", 3'= +)1+;(*=541.+ +05*+S @.3+3*+1'G(5



+ =+.'1 G(+;4.-+-5 -5 +15.+ ;5,,+, +="41+, -5/5 4b-5451=.;+-' 5,,5 3+1J451 ;8' >*J,4.3'$
F+ SZ 4+ ++* 41 "% - =(,.3<>" -5 449 3+ 4+=0:= 3H5)'( + 15,(*4+-", >+153.-', +'
-5,315/51 +, +;J*.,5, )5'4:3;.3+, 3'= >15-=;R;3.+ -5 ,*, ;8 >*J4.3, <;-.35 -5
35,.,4N;3.+-(1+ 5 3'=>"4'>"1 +*4+ >'135;4+)5=-5+15.+ =+."15,G(5Aa 3,3*(.;-' G(5
545, ", +>15,5;4+= +*4+ 51'-.0.*.-+-53$

+*4H+ $ S 5=54(-',5=45115;", ="4+H'", ;" ,(* -+ -+ 353%(.(
G(5 H'1.6;45, -5 ,*', +15;')", 3'= 0+.0', /+*'15, >+1+ ', <;-.35, -5 4451051) ,(,45;4+-
>'1 H'1.645, =+., +1).*,,53'=/+*15,=+.,+* 4, -5 5 )51+=3";-.7M5, @+/'1J/5.,
F '3'11N;3.+ -5 -5,*.6+=5;4"$ ,,+ ,.4(+78" ,5 -J >5*+ 5;41+-+ -5 J)(+ ;' >51@.* -5 |
(*41+>+,,+;-' @+3.*=5;45 +, 3+=+-+, =+, +15;"+,G(5 >',,(5==+., /+6.", .;451)1+;(*+15,%
N+;-" + +4(1+78" -+ J)(+ -1 -+ 3+=+-+ +15;',  + (*41+>+,,+ ' *.=.45 31<4.3" -(1+;45
3H(/+, @'145, + >15,,8 -, >'1', 15-(6 + 15,.,4N8,+ +' 3.,+*H+=5;4'5 + =+,+ -' ™ b5
4'1:+ .;,43/5*$

,+ 35-.78' : *5/5=5;45 ;'4+-+ ;+ S -5 HJ (= ,315=5;4' =5,=' G(5
>5G(5;" -, *.=.45,-53";,.,4N;3.+ 5;415', H'1.6 ';45, .S5 . >'-5;-'.;-.3+1 (= +(=5;4'
-+,(,354.0.*-+-5 + -5*6+=5;4"$ + ' [+*1 5,,5=+4N=>+153.-", 5;415", H'1.6"45,
=+, ,(>51@.3.+., 3+.;-';'H'1.6'45 '-515/( *4'(5=;8>*J,4.3%$ + 5,+3-.78
'3'115 G(+;-' +;+*.,+=",'H'1.6';45+ G(5;8'>', ,(.>*+,4.3.-+-5 =+,5=>1'@(;-.-+-5,;8'
HJ +(=5;4' -+ >*+,4.3.-+-55;415"', H'1.6'45, 5%

(41 @+4'1 .=>'14+;45 + 51 +/+*+-' : + 3'=>+1+B315 + (=.-+-5 ;+4(1+* 5"
*=.45 -5 >*+ 4.3.-+-5% 5, + 3;K(;4(1+ ', [+*'15 -5 (=.-+-5 ;+4(1+* '04.-', 5,48' ,5=>15
>190.=", '( +0+.0' -', *.=.45, -5 >*+ 4.3.-+-5 +0 5*+ SY .;-.3+;-' (=+ 0'+ -15;+)5=5
0+.0+ 1545;78' -5 J)(+ 5= >51<"', BH(/',"$ ,,+ 3 ';-.78' +>5;+, [+1.(;' H'1.6'45 .
~+ S 5" @' *5/5=545 ,(>51.'1 + (=.-+-5  >'-5;-' ;-.3+1 (= *5/5 +(=5;4' ;+
,(,354.0.*.-+-5 -5, + J15+ F '3'11N;3.+ -5 -5,5,4#®+78' -' 45115;' 5= >51<"-'", 3H(/",",$

Y$S Q g

, 5;,+., -5 >'1'.=541.+ @'1+= 15+*.6+-', ;+, -(+ , 41.;3H5.1+, ;', =5,=,
H'1.6,45, ;-5 ,5 15+*.6+1+=", 5;,+.", -5 >51=5+0.*.-+-5 5 3.,+*H+=5;4'-.154" SD.S SD
D.B5 D.$ +1+ =5*H'1 3'=>155;,8 5 3' =>+1+78' -, 15,(*4+-", ', )1J@.3',
,518' +>15,5;4+-', 3'=", 15,(*4+-', 5= 3,K(;4', > +1+' H'1.645,,>51."15, SD.S5 D



B 5=+,>1'@(-, SD. 5 D. @)1+ C 5T O0(3+- +,= @+651 (=+
3'115*+78' 3'=+ >1'@(;-.-+-5%

5,45,)1J@.3), : >',,</5*'0,51/+1 + '3'11N;3.+ -5',, >1.;3.>+,, >.3', (=5;415
Sp=5 Sp= 15>15,5;4+;-"", =.31">'1", 5'(41' >.3' >190.="+ S p= 15>15,5;4+;-"",
=+31>'1"$
+J%,5 -+ )(1+ C .;-.3+ >5G(5;+, -.@515;7+, }415 +, 41.;3H5.1+, S5 +
>+,"G(5 + S +>15,5;4+ (=+ G(+;4.-+-5 ,(>51."1 -5.31>'1", 4+;4'>+1+"'H'1.6,45 .S
G(+4' >+1+ .$ ,+,4(+78;8' 515>545;+ ';-5,5,015,+5=", =+31">'1', 45;-
' H'1.6545 =+, >1'@(;- . (=+,(>51.'"1.-+-5+ . -+=+'1-,=+31>1"$

)(1+ CZD .R=541'-,>'1", -, H'1.6':45, ,(>5 1.'15,5=+.,>1'@(;-, -+, 41.;3H5.1+,
S5 $

>5,+41-5,5,'015>1", =31>'1", ;+ S + +J*, 5 .-3+ (=+ 0+ G(+;4.-+-5
-5=+31>'1", 5= +=0', ', H'1.6";,45, >'-5;-' 515 O>*3+-' >5*+ G(+;4.-+-5,8' 48" )1+;-5

5 +1)*+ (5,4 +=141+$ A(- G(+;- ++R+, Y 15,(*4+, = IK(4 3= +
)1+;(*'=541.+ @+6 ,5;4.-'', H'1.6"45, -+ S +>1%;4+15= (= ;L=51"=+., ,.);.@.3+4./'-5
:.31I>'1I, 5: '541:5,4I -+ ';-5 >15-':_;+: ', :+31'>'1" >'.’ + >'“(. /+*115’

*5/5=5;45 .;@51.'15, >+1+ + @1+78' +1).*+ 5 =5#15," ,'=+491." | *45B+1).*+$

H'1.645 SD .S +>15,5:4+ (= *5/5 -5,3+=5:4' 3'= 15*+78 + H'1.6'45 D
B [ 4+=+H' -, =+31>'1"$ 5 -5,*3+=54" -3+ =+31>'1, (= >'(3' =+.15,
>+1+ ' H'1.6'45 =+., (>51@.3.+* -+ 41.;3H5.16(8;-' 3'=>+1+-'+ $
3+>+3.+-5-5-15+)5= -5 (= ,*' 1 -5451=;+-+ > 5* [*(=5-', =+31'>'1,
5- G(5 ', =.31>'1, ,8 ', 15>;,J/5., >'1 154 51 + J)(+ '(,5K+ 54 15535+ +
(Z-+-5- %% .= * ==+, =+31>'T, +15;'), >',,(5= =+."1 3+>+3.-+-5 -5



-15;+)5= 5 +51+78' =+, 3'= =+., 0+.0+ (=.-+-5 ;+4(1+*$ ,,+ 3:-.78' .;-3+ G(5 ', ,"*,

-+ -5/5= +>15,5;4+1 =5*H'1 -15;+)5= G(5 ', ,*', -+ S +>5+1 -, /[+*15, ,515=
15*+4./+=5;45 >190.="$ +* +@.1=+78": 3'11'0'1#5¢+ (=.-+-5 ;+4(1+* +@51.-+ 5 =", 41+-+
;+ +05*+ SA -5+ S +>15,5;4'( /+¥15, -5 (=.-+ -5 ;+4(1+* =+.'15, +>5,+1 -+, +=" 41+,
4515= ,.-' 3"54+-+, 5= 3';-.7M5, 3*.=J4.3+, ,5=5*H45,$

(=.-+-5;+4(1+* - "' (=+ 3';-.78' .=>'14+;45 >'., .;451@515 -.154+=5;45 ;+
3'-(4./.-+-5 H.-1J(*.3+$ 1+-V SCXC -5,315/5 G(6(+;-' ' ,* ,5 5;3"41+ >190.=' F
,+4(1+78'5 3'=", =+31">'1", >155;3H.-', ' @*(O" : 15*+4./+=5;45 1J>.-' >'1:= G(+;-""
45'1 -5 (=.-+-5 -.=.;(. ', =.31>'1", 154:= J)(+ 41+ + 3-(4.].-+-5 H.-1J(*.3+
=5;"1%

-.3+78'-5=+."1 G(+;4.-+-5-5=431">'1",;+ 41 .;3H5.1+ :4+=0:=/+*-+-+
G+~ ,5 ++%.,+ ' )1J@.3' G(5 15*+3.5+ + >'135¢5= -5 .;41(,8' -5 =513L1.' 3'= "
-.R=541"-">1", )+ T '-5', H'1.6%45, D.B5 D.=41+=>"1", =+."15,
G(5;+ S$ 'H1.645=+.,,>1'@(;- D. 5,,+ -.@515;7+ : +.;-+ =+."1 54+;-" + 3(1/+
-+ D.+.;-+=+,-,4+45-+3(1/+-"'H'1.6°45 SD.$

)1+ T D 1J@.3", 3'= +>'135;4+)5= 4'4+* -5 =531 1.' ,;41'-(6.-' 5 ' 4+=+H' -', >'1',
>+1+', H'1.6'45, ,(>51."'15, 5 =+., >1'@(;-', -+, 41.;3H5.1+, S5 $

Y$S Q

, [+*'15, -' 35@.3.5;45 -5 >51=5+0.*.-+-5 '04.-", >+1+ ' @*(O' /514.3+* >+1+ ',
H'1.6:45, SD.S SD. D.B 5 D. ., 8 +>15 | 54+, ;+ +05*+ SZ$ 3.3+41.6 -5
-5,*.6+=5;4" 4" S ;8'45/5;5;H(=H'1.6455 ;,+.+-"-5/.-'"F0+.0+ 35,8 -' =+451.+*
G(5.;/.+0.*.6'( + +=",41+ -5 51 ="*-+-+ >+1+'5; +.' -5 >51=5+0.*-+-5 )(1+ $



, H1.645, .S5 . -+ 41.;3H5.1+ S +>15,5;4'( /+*15, -5 >51=5+0.*.-+-5
=(.4' >190.=", ,5;-' *5/5=5;45 .;@51.'1 ;' H'1.6"; 45 .$ ,+ 3';-.78' ;8" ,(1>155;-5
-5/.-" +, 3+1+3451<,4.3+, -5,5, H'1.6'45, ;8 ,5-.@515;3.+15= =(.4' ;', 5;+.,
+;451.'1=5;45 +>15,5;4+-"$ =451=", )1+;(*=:41.3 5 =.;51+*9).3', 5*5, >', (5= )1+;-5
5=5*H+;7+ +*=-5>' (<15= =+,,+ 5,>53<@.3+ :8H=5;45 )(+* +05*+ SA $

+1+ + 41.;3H5.1+ 45=D,5 (=+ 3;-.78' (=>'(3' - .@515;45 ';-5 + /+1.+78' -+
>51=5+0.*.-+-5 5;415 ', H'1.6"45, 5;,+.+-', ,5 - @15 ,5;-' + /5*'3.-+-5 -5 .;@.*41+78' -+
J)(+ *5/5=5;45 ,(>51.'1 ;' H'1.6";45 =+., >1'@(;-' . G(+;-' 3'=>+1+'+" H'1.645
B$

o+, += A1+, 5+ 4ot #3515 544 1+= (=+ [5%3. -+-5 -5 +4(1+78' >+153.-+ 5
15*+4./+=5;45 1J>.-+$ , + 3';-.78' >'-5 51 50>%3+ >5++ 0+.0+ 3;35:41+78' -5 +1).*+ 5,45,
K3+ B+ -5 )14+ (M=541.+ 5 =4 1+'7,)1J@.3, -+, @.)(1+, 5 T$

+05%+ SZ D A(+-1' 15,(=' -, /+*15, -5 3'=(4./.-  +-5 H.-1J(*.3+ - @*(O' /514.3+*$

tH" O"N ) YY) #" # GLH
s S Z 0OS ™A
. Y YCOS ™
B A SOS A
AAOS 7

"+;+*,,+1 3'=>+1+4./+=5;45 + 3';-(4./.-+-5 H.-1J( *.3+ -+ 41.;3H5.1+ S 3=+
41.;3H5.1+ >513505D,5 G(5 5*+, +>15,5;4+=/>¥#153.-", 3'=-5,4+G(5 >+1+"'H'1.6"45
D.GGB>,,(.+=+."13"-(4./.-+-55;415"', H'1l  .6"45, +/+*.+-'$ +*3';-.78':3'515;45
3'=+>"1".=541.+5+)1+;(*=541.+ -5,5H'1.6';45 G(5+>15,5;4'(=+."1 =+31">"1",.-+-5
'G(5'4'1;+ (= H'1.6'45 3'= =+.'1 >15-. >',.78'  + 451 =+.15, 3'-(4./.-+-5, H.-1J(*.3+,$
= 341+>+14.-+ +41.,;3H5.1+ S>', (. =+."1 G(¥4,.-+-5 -5 =.31'>'1', 5 =+."1 G(+;4.-+-5
-5 =+451.+* @.;' 3:@51.;-' (=+ =5;'1 3:-(4./.-+- 5 H.-1J(*.3+ G(+:-' 3'=>+1+++ D.$

6+ S +'54(-+1 +4',", >1'/5,.5;45, -+ +*451+78' -5 1'3H+ )1+;<4.3+
3H5)'(+ /[+*'15, -+ =5 =+ '1-5=-5)1+:-56+ S PAG(5",'04.-", +G(.$ +*'15, G(5' +(4'1
3,,.-51'( 15*+4./+=5;45 =+., +*4', G(5 ', 5;3'41+-, ;, 1).,,”*, >'-5;-" 51 =+,
>190.=, +', +=0.,,*'$ +* +;J*.,5: .;4515,,+;4 5 >+1+ /+*-+1 ' [+¥15, 50>15,, ;+
+05%+ SZ -5, +=0.,,"*, +G(. ++*. +-', .. 3+1+= 3'-(4./.-+-5 H.-1J(*.3+ )(+* (
(>51."1F, 5:3741+-+,>'1 '(6+ S 5=,5( + 4',* )1+<4.3$



(41', @+4'15, .=>'14+;45, >+1+ + -5451=;+78' 4@ .*41+78' -5 J)(+ ;' ,"™*' ,8' +
-53*/-+-55+ @'1=+-+/5145;45 Y++14 $ YU +,+15*+ $ X551V C$,
*3+., ++*,+-', +>155;4+= -53*/.-+-5, 5=5*H+46, 54+, + S ;(=+ 3;-.78
15*+4./+=5;45 =5;', -53*./'+ 3';@'1=5 .;-.3+-";+ )1+ Z$N(+;4' + @'1=+ -+ /5145;45
5,>51+-' G(5 ;+, /5145;45, 3\;3+/+, H+K+ (=+ =+."1@.*41+78' -5 J)(+ ' G(5 >'-5)51+1 (=+
=+."1,(,354.0.*.-+-5 + -5,*.6+=5;4"$

R34 i+ 4+ 41.3H5.1+, S5 548 5=45115;, 31/50", 5;G(+4'
+>5:+, ' >4 S 5 *3+* 6+ (=+ /5145;45 3\;3+/+ $ 5)(;-' 5,4(-' 15+*.6+-'>'1 \W'.\W
S :+ 511+-' +1 15).8'-5 '11545, | 514545, 3'= 3(1/+4(1+ >*+:+ 3/51)5;45
5 -5 >51@.* 3\;3+' +>155/4+1+= =+'l (35485 +, 53115)+=5:4
-5>5;-5:45=5:45 -+ > 78' -+ 3.3+41.6 ;+ /514556 ,+ ,.4(+78' : 3515:45 3'=' @+4' -
>t4' S451 .13 34, H 4+ +- 5 6+1$

Y$STQ ]
. 3+1+3451<,4.3+, -5 3., +*H+=5:4" -' "*' 8' 158 5:4+-+, >5*+ 3'5 8" -' '*'

>5* R;)(*' -5 +41.4' ;451;' 5 >5%+ 15,.4N;3.+ ;* +' 3. +*H+=5;4' 14.)8' SCCA$ +1+

5,4+ 3+1+3451.6+78' @'1+= 15+*.6+-+, +,J* 457 41+, .;-5@'1=+-+, ;, H'1.6'/45, *)'

+3.=+ -+ 1'3H+ +*451+-+ 45;-' - @5.4'", 5;,+,-5 3., +*H+=5;4' - 154’ 3'= /5¥3.-+-5, 5

+4(1+78' [+1.+-', 3'= ;4(.4' -5 5'0451 +, [J1.+, 3;-.7M5, >', </5., -5 +4(1+78' >+1+"

=+3.7'$ ,,.= ,5;-' >, ,</5* +@51.1 +, 3'5,M5, 15% 5 +>+15;45 5 R;)(*, -5 +41.4" 4+;4' >+1+

o=+, (257, +1).0)$

*)(=+, '0,51/+7M5, 3'= 15++78' +', 5;+.", -5 3.+ *H+=5:4' - 154' 3+05= +G(.
5>'-5= 3'=57+1 + *5/+;4+1 H.>945 5, /015 +, 3+455<,4.3+, ', ,*', 5= +;J*.,5,$ + +05*+
SX:+>155:4+ (= 15,(=' -, 15,(4+, -535,8'  5R;)(*,-5+41.4, 04, i+, [+1.+-+,
3';-.7TM5, -5 ,+4(1+78'5 /5%'3.-+-5 -' 5; +.'$

+05*+ SX D N(+-1' 15,(=" -, 15,(*4+-", -, 5;,+. , -5 3.,+*H+=5:4'-.154'$
O"N Z[ G\H #
T Y
SDS A e T >

SD. =.-+-5 ;+4(1+* SAY T Ys



+4(1+-' -15;+- C SCS

+4(1+-';8'-15;+-' Z7Z
DB +4(1+-'-15;+-' A SSZ
' +4(1+-';8'-15;+-' T C
=.-+-5 ;+4(1+* Y A s
D. +4(1+-"'-15;+-' TS A
+4(1+-';8'-15;+-' 727 SZ7Z

s '5,8' +>+15:45%

N+;4'F 45;4+4./+ -5'0451 +, [+1.+-+, 3'5,M5, HR, -5 +41.4', .;451;", 3'=+
[+1.478' -+ [5%3.-+-5 5 -+ +4(1+78' ;+ 15+*.6+78, 5;,+.", -5 3.,+*H+=5;4" |5 -J >5*+
0(,3+ -5 .;451>154+1 +, >', </5., 3';-.7M5, +=0.5:4 ';-5 ,5 +*=5K+ -5451=.;+1 5,4+,
3';-.7M5,)5'4:3;.3+, >+1+ "' "* +4(1+-''(;8' '045;-' +, 3'5,M5, 15+., 5 +>+15:45, -5,45,
H'1.6"45, 5;,+.+-'$ ,,.= @'1+= +>*3+-', 41N, -.@515;45, /+*15, -5 45;,8' ;'1=+* 5;-
5*5, + ,+051# A W+ S W+ 5 W+ 3= +>%F8 -5 @'17+ 3.,+*H+;45 ;+ -.1578
H'1.6";4+* +4(+;-'-5 @'1=+ 315,35;45=5;45 +4(34]1+ -' =+451.+*$

+,5G(N;3.+,8" +>15,5;4+-+, +, @.)(1+, TS 5 T5@515;45, F, +=",41+, -+ 3.3+41.6
-5 -5*6+=54" 4" S '-5 ,8 +>155/4++, + | 5;/*491.+, -5 15,,4N;3.+ +
3., +*H+=5;4" ', )1J@.3', 245;,8" 3.,+*H+;45 % 48 ;'1=+*? 245;8"' 3.,+*H+;45 %
-5,¥3+=5;4' H'1.6"4+*? 5 -5 2-5*3+=5;4' /514.3+# % -5*3+=5;4' H'1.6",4+*?$ ,45,
)1J@.3', @'1+=>1'-(6.-', >+1+ 4'-', ', H'1.6",45, 5;+.+-'$

‘=" KJ =5;3.;+-' +;451.'1=5;45 5,45 >4' -5 3* 54+ : @14 -5 (=
-5,*.6+=5;4'>154:1.4'5"' "' =" 41+/+D,5 0+,4+3 +15;",' 5 >'(3' 3'5," ;+ -5,31.78' 4J34.*D
[,(+* -.@.3(*4+;-' + 3*54+ -5 +=" 41+ ;-5@'1=+ )(1+ $ ,+35-.78',53;@.1=(
G(+;-' ,5 +/+*+ ', 15,(*4+-", -' 5;,+." -5 3.,+*H+ =5;4'-.154"' ';-5 =5,=' 3'= (=.-+-5
;+4(1+* ,5'045/5 /+*'15, 0+.0', >+1+ 3'5,8' .;-.3;-'G(5 + 5,4+0.*.-+-5-5,,5, ,"*, : 15).-+
>1.='1-.+*=5;45 >5* R;)(*' -5 +41.4'$ /5, [+*'15, -5 35,8' .18' |5 ='41+1 +.;-+ =+,,
4<=.-", G(+;-' 3'=>+1+-", +', H'1.6',45, 5;,+.+-, +,41.;3H5.1+, S5 3;@'1=5 +05*+
SX$



)1+ XD 5,(*4+-' ' 5; +.' -5 3. +*H+=5;4' .15 4' 3'= (=.-+-5 ;+4(1+* -+ SD1$

)1+ CD 5,(*4+"-'5;,+.' -5 3.,+*H+=5;4"-.15 4' +4(1+-'-15;+'-+ SD1$



G(5 =+., -5,4+3+ + +J*.5 -, 15,(*4+", - H1 .6945 S1 : + )1+-5
=(.78' - R)(* -5 +41.4' 3'= + +4(1+78' -, ' +05% SX$ [+*1 -53+. >+1+ (=+
3.2+ >+145 +G(5*5 +@51.-' 3'= (=.-+-5 +4(1+*+4' + 15, 4N;3.+ -5,5
50415=+=5;45 - =.;(<-+ G(+:-' ;+ 3:-.78' L=.-+$

B)(;-' +1+4+ SCXT ' 4+=+H' -+, >+14<3(*+, 45=>5G(5;+ .;@*(N;3.+ ;+
15,.,4N;3.+ -+, +15.+,$ PJ -1.)(5, SA -5,31% G(5 + 15,.,4N;3.+ -5 '* +15:'', 5-J
>1.;3.>+*=5;45 >5*+ =+"1 15,.,4N;3.+ -+, >+14<G3(5 3';,4.4(5=5,,5, ,"",$ +1+'+(4'1
5=0'1+ ' >1'35,," -5 3'145 -+ +15.+ 5K+ (= >1'35;,;+ ,(+ =+."1.+ -5 5,3'115)+=5;4"' 5
1*+)5=-',)18', 5415 ,. 3+,'",)18',:8'15,., 4+=F, @17+, +, G(+., 5,48' ,(0=54.-',5,5
G(5015= ' 3'=>'14+=5:4' )51+* -+ +15.+ ,51) -.@%8% -1.)(5, SA -6 +.-+ G(5
;'1=4*=5;45" R;)(* -5 +41.4' >15,5;45 ;(=+ +15.+,+4(1+-+ : +>1'0.=+-+=5;45 )(+* +' -+
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