
� � � � ��� �	� � � 
 � � �

 ��� ��� � � � � � � ��� � � ��� �

�



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

* + ,.-0/2143 165 78,8/9-:14-:1<;>=@?BA 1C=D-E; F GIHJ;LKMF05 ;MNOKD;>HQPI+ =R5#S
?T,UK�V GWHJ;LK�F 5X+ ,WHQHY?M=T;ZPU[LV -E; \]- 1C= K@,UK�VT? + ?^+ _
;`/ba

c ;`/ed f g hTi^j
k ?^/bNl;Y/m+ n o]* p g ,I=UA q ;Z= GIHr;sKMF t:u
c ;`/ v f d w g hTi

7M?^/bNl;Y/m+ n o]* p xOu
y =UAzu

y =UAzu

{ VT? |Z1}A~?U,IH�| KD;~5�- 1r5 A`,D-�, -0/�,W=R5�N2?M/�5 N�/�;>+ + ,^1C=
+ ?M+ ;`/ba.� y ,UK�V 5�-E?M7 ;MN -0V@? 1C=W=@?^/ HJ;s;>7 KD;Y/m/�?�_
5&7^;>=TA^5 -E; ,TKRKD?D5�5�1C=U[ , GWHJ;LK�F ;�N�AY,D-�, ;�N!� ���(�R��i8�
A`,D-�,Y� p�1C=UKD? -0VT?M/�? ,8/�? � ��iB����5�-E?^7R5 ;M�T?M/�,WHQHCST-0VT?M/�?
,�/�? � ���]�#i8� AY,D-�, -0/�,I=B5�Nl?^/�/�?BA N�/�;Z+ + ,M1�= + ?^+ _
;`/ba.�

�



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

� o�� A~?BKD;>+ 7^;^5�14-:1};Z=

� � VT;ZHr?.5XF a AI?RK#;Z+ 7^;^5�14-:1<;>=

� ¡ ;ZPB5¢?MVT;ZHrAI?M/ £ ¤ A~?BKD;>+ 7^;~5 1�-:1<;Z=

� /�?RAZPTK0-:1<;Z= -E; 5�1C+ 1CH¥,�/¦-0/21}A(1§,T[I;>=8,WH8Nl;Y/m+ ��5�aW+ _
+ ?&-0/l1¥K ?¨1}[~?^=D��,IH©P@?U�

� /�?RAZPTK0-:1<;Z= -E; 5�1C+ 1CH¥,�/ ¡ ?D5�5¢?^=IG^?M/	[ N2;`/�+ �EPW=&_
5�aW+ + ?0-0/21}K ?81}[I?M=#�¨,WHQPT?T�

� /�?RAZPTK0-:1<;Z= -E; G^1}A(1§,U[~;>=8,WH Nl;Y/m+ �ª,B5 7¨,�/9- ;MN
pZ« ¬ �&�

­



� �%$ � �&�' ]� ) � �®) � ��� ) � �� ^� � � �' (�
¯ °�± qL²¦³ ´ �� ~� µ �¶� � �W·¶� �¶�

� o�� A~?BKD;>+ 7^;^5�14-:1};Z=

� � VT;ZHr?.5XF a AI?RK#;Z+ 7^;^5�14-:1<;>=

� ¡ ;ZPB5¢?MVT;ZHrAI?M/ £ ¤ A~?BKD;>+ 7^;~5 1�-:1<;Z=

¸



� �%$ � �&�' ]� ) � �®) � ��� ) � �� ^� � � �' (�
¯ °�± xz³ ´ �� ^� µ �¶� � �W·�� �¶�

{ VT? ,�/	K�VT?0-¹aº7M? 1r5 PR5¢?BA V@?^/�? GWPD- N¹,M1�H45 -E; /�?RAZPUKD?
A`,D-�, -0/�,I=B5�Nl?^/ G^?MHr;R» � ���]¼@�

� /�?RAZPTK0-:1<;Z= -E; 5�1C+ 1CH¥,�/¦-0/21}A(1§,T[I;>=8,WH8Nl;Y/m+ ��5�aW+ _
+ ?&-0/l1¥K ?¨1}[~?^=D��,IH©P@?U�

� /�?RAZPTK0-:1<;Z= -E; 5�1C+ 1CH¥,�/ ¡ ?D5�5¢?^=IG^?M/	[ N2;`/�+ �EPW=&_
5�aW+ + ?0-0/21}K ?81}[I?M=#�¨,WHQPT?T�

� /�?RAZPTK0-:1<;Z= -E; G^1}A(1§,U[~;>=8,WH Nl;Y/m+ �ª,B5 7¨,�/9- ;MN
pZ« ¬ �&�

½



� �� ¾ � ��� �¶� � $ �

* + ,.-0/2143 165 78,8/9-:14-:1<;>=@?BA 1C=D-E; F GIHJ;LKMF05 ;MNOKD;>HQPI+ =R5#S
?T,UK�V GWHJ;LK�F 5X+ ,WHQHY?M=T;ZPU[LV -E; \]- 1C= K@,UK�VT? + ?^+ _
;`/ba

c ;`/ed f g hTi^j
k ?^/bNl;Y/m+ n o]* p g ,I=UA q ;Z= GIHr;sKMF t:u

cL¿ ¤ y * � ¡ � ¿ o¦� À Á S
* n oÂ* p(_�q Ã y À «
{ ¤�* Á�p cÄy ¤ p { ¡ y Å ¡ ¿ o y À * { ¤�Æ9Ç �

c ;`/ v f d w g hTi
7M?^/bNl;Y/m+ n o]* p xOu

y =UAzu
y =UAzu

{ VT? 7�/�?RAI;>+ 1C=¨,I=D- A`,D-�, -0/�,I=B5�Nl?^/È5 ,�/�? Nl;Y/ -0VT?
n oÂ* p(_ªq ;>7^?M/�,D-:1<;Z=B5 7^?M/bNl;Y/�+ ?RA N2;`/]?U,TKMV K#;ZHQPW+ =Â�

É



c ;`/ ?T,UK�V ;MN � KD;>HQPW+ =B5 � ���(�@� AY,D-�, 165 -0/�,I=B5�_
Nl?^/m/�?BA Nl;Y/ , -E;�-�,IHe;�N � ��� ¼ � AY,.-�, -0/�,I=B5�Nl?^/�5#� Æ2=
-0V@? |Z1}AI?T,WH4| K@,B5Ê? Nl;Y/ » V^1}K�V KD;>+ 7WP.-�,D-:1<;>=R5 ,�/�?
Nª/�?#? ,W=UA -0VT? ;Z=WHËa K#;^5�- 1r5 A`,D-�, -0/�,I=B5�Nl?^/�S -0VT?
KD;>+ 7WP.-�,D-:1<;>= 1r5 ?BÌLP^1���,IHJ?^=.- -E; PW=IGWHJ;LK�F�?RA o�� A~?�_
KD;>+ 7^;^5�14-:1};Z=Â�



� Í ´ � ��� �Î� $ � � � �È�ÎÏ��� Y�Î� �

c ;`/ed f g hTi^j
k ?^/bNl;Y/m+ n o]* p g ,I=UA q ;Z= GIHr;sKMF t:u

cL¿ ¤ y * � ¡ � ¿ o¦� À Á S
{ » ; ¬ 1JÐ�?M/�?M=D- K@,WHQH45 -E; n oÂ* p(_�q Ã y À «
{ ¤�* Á�p cÄy ¤ { ¡ y Å ¡ ¿ o y À * { ¤�ÆbÇ �

c ;`/ v f d w g hTi
7M?^/bNl;Y/m+ n o]* p xOu

y =UAzu
y =UAzu

Æl= -0VT? |L1}AI?T,WH4| KT,R5¢?ISs-�,WF¶?D5 -m» 1}K#? ,B5 HJ;>=T[ ,R5 PW=&_
GIHJ;LKMF¶?RA o�� A~?BKD;>+ 7^;~5 1�-:1<;Z=Â�

Ñ



� � � � � ��� �®) � �¶� ÒÓ���
� ��� �Î� $ � � � �È�ÎÏ¦�� Â�Î� �

Ã y À « { 7M?^/bNl;Y/m+ 5

Ô Õ Ö × u�Ø�Ù Õ Ú Ù Ö
n�;¨-0V + ,.-0/2143 �U?RK0-E;`/ + PWHÛ-:1C7WH§1<?D5 ,8/�? 7^?M/bN2;`/�+ ?BA 1C=
;Z=T? ,UK#KD?D5E5 -E; -0VT? + ,.-0/2143(�

� Ö 1r5 -0/�,W=R5�N2?M/�/�?RA N�/�;Z+ + ,M1�= + ?M+ ;`/ba ;Z=WHËa
;Z=UKD? 7M?^/ K#;ZHQPW+ =Â�

� |�Æ�AI?T,WH4| K@,B5¢? ,B5 N¹,R5�- ,R5 PI=WGWHJ;LK�F¶?BA o¦� �

� « ;�-E?TÜ

Ý



� � � � � ��� � ���Þ��� � �	) � �¶� ÒÓ� �
� � �®·:� �.) � � �e� �	� � � �¶� ����� �

 (�&��� �Î� $ � � � �È�ÎÏ¦�� Â�Î� �

pLß À « { 7^?M/bNl;Y/�+ 5
Ô Õ Ö × j¹Ø�Ù Õ Ú Ù Ö

n�;¨-0V + ,.-0/2143 �U?RK0-E;`/ + PWHÛ-:1C7WH§1<?D5 ,8/�? 7^?M/bN2;`/�+ ?BA 1C=
;Z=T? ,UK#KD?D5E5 -E; -0VT? + ,.-0/2143(�

� Ö 1r5 -0/�,W=R5�N2?M/�/�?RA N�/�;Z+ + ,M1�= + ?M+ ;`/ba ;Z=WHËa
;Z=UKD?º�

� Áà?T,�/�HËa A~;>PWGIHJ?D5 7^?M/bN2;`/�+ ,W=TK#? ;>= V8,WHËN ;MN -0VT?
á ;Z7B5 1�= /�?RAZPTK0-:1<;>= -E; -0/21}A(1§,U[~;>=¨,IHWN2;`/�+

� Å 1CHQH#GM? 1C=UKD;Y/�7M;Y/�,.-E?BA 1�= pâK@,`oÂ* k * � ã �0« ;¨-E?UÜ
7�/�;º[L/�,W+ 5R�

ä



å � � �%æ � � ¾ �¶� ) �M� � � ) ���  

Ã 1��U?M= ;`/9-0VT;Z=T;`/�+ ,IHE�U?RK0-E;`/�5�çUè0j�ç � j�é�é�é¹ç¶ê ,W=TA �T?BK:_
-E;`/ Ú SY7�/�;LALPUKD? ,W= ;Y/9-0V@;>=@;Y/�+ ,WH¢5¢?0-àçUè0j¹ç � j�é�é�é�ç ê ë è
5&PUK�V -0V¨,.-

ìmí�î �ï��çUè&j�é�é�é�ç ê ë è � f ìmí�î �ï��çUè&j�é�éEé¹ç ê j Ú �

ç ê ë è f Ú u
c ;`/ed f g hRv j

ð f ç&ñò ç ê ë è u�ó ô Ö õ ö g ÷.ø®ù
ç ê ë è f ç ê ë è ö ð ç ò u�ó ô Ö õ ö g îD×.í¨Ô

y =UAzu
ç ê ë è f ç ê ë è ��úûç ê ë è ú �

�2ü



� � � � ý ��� å � � �%æ ��� ¾ �¶� ) �M� � � ) ���  

c /�?RÌZP@?^=.-0Hþa + ;LA(1�\ÿ?RA Ã / ,W+ _�pâKMVI+ 1}A8- /�PW=R5 » 14-0V
�T?M/ba H},�/	[I? + ,.-0/21}K#?.5 5¢; -0V@? �T?BK�-E;Y/È5 ,8/�? HJ;>=U[
?M=T;ZPU[LV -0V¨,.- n oÂ* p g + ,:a =T;¨- G^? ,B5 G¨,UA ,B5
14- + 1¥[LVD- 5Ê?R?M+ � k /�;M�^1}AI?RA -0V¨,.- -�» ; �T?RK0-E;`/�5 K@,W=
GM? F¶?^7.- 1C= N¹,R5�- + ?^+ ;`/baXS K#;Z+ GM1C=^1C=U[ AI;¨- ,I=UA
,D3º7:a 1C= ;>=@? ;Z7^?M/�,D-:1<;>= + , a GM? VT?MH©7DN�PIH �

Ú Õ Ú ö � Ú ñ ç���ç^j ð Õ Ú ñ ç
* K0-0P8,WHQHËaXS ;Z=T? �T?RK0-E;`/ 1C= N¹,R5�- + ?^+ ;`/ba + ,:a G^?
?M=T;ZPU[LV -E; [(1��U? , [I;(;LA 5X7M?R?RAZPI7Â�

« ;�-E?TÜ

� �



� � � � � ��� � ���Þ��� � � � ��� � ��� �� 
� ��� � �! #" � �

Å V@?^= n oÂ* p(_ªq ;>7^?M/�,D-:1<;Z=B5 1C=#�T;>HË�T? -0V@? » V@;>HJ?
+ ,D-0/l1�3ÂS�-0VT? 78/�?RAI;Z+ 1C=8,W=D- A`,D-�, -0/�,I=B5�Nl?^/ ;sKRK�PW/�5
1C= -0V@? n o]* p(_�q GWHJ;LK�F~� Æ2= , n oÂ* p xâ��� G¨,B5Ê?BA
,IHr[I;`/214-0VW+ Sz-0VT? ;>=WHËa AY,D-�, -0/�,W=R5�N2?M/ 1r5 -0V¨,D- ,R5E5¢;8_
K�1§,D-E?RA » 14-0V -0VT? n o]* p(_�q GWHJ;LK�F~� { VT? n oÂ* p xO���
G8,B5¢?RA ,WHr[~;Y/214-0VI+ 1r5 ,B5 ?U,R5�a -E; 1C+ 7WHJ?M+ ?M=D- ,R5 -0VT?
n oÂ* p(_ªq GWHJ;LK�F ;MN¦-0VT? oÂ* k * � ã ,�/	KMV@?&-�aº7^?W� { VT?
;��U?M/�,IH©H(,WHr[I;`/214-0VW+ 1r5 + ;`/�? 5�-0/�,M1}[ZVD-�Nl;Y/�» ,�/	AO�

�l�



� � � � � ��� � ��� �Î� $ � � � �È�ÎÏ��� Y�Î� �

� ,WHQHCg -E; [~?^+ �W/
c ;`/ed f q hR� ö qsj

� ,WHQHJq -E; [~?^+ �W/
y =UAzu
� ,WHQHYx -E; [I?M+ �W/

Æl= oÂ* k * � ã [I?.5��UAO�¥N!G^1}A(1§,U[~;>=8,WH§1��@,D-:1<;>= -0VT?M/�? ,�/�?
g
	 K@,B5¢?.5#Sº?T,UK�V 1C=#�T;>HË�^1C=U[ , K#;Z+ 78,8/21r5¢;Z= GM?&-�» ?#?^=
=IPW+ G^?M/ ;�N KD;>HQPW+ =B5 + ,W=TA /�;B» 5 =Â� { VT?.5¢? AI;
=@;�- ,I7W7^?T,8/ -E; GM? =@?BKD?D5�5�,8/9a 1C= -0VT? [I?M+ �º/ 1C+ _
7IHJ?^+ ?^=.-�,D-:1<;>=Y�

�l­



µ � � � � � � � ��� $ � ) Ò � � � � �¶�� ^� �

* 5 1�=T[ZHJ? K@,WHQH@-E; [~?^+ �º/ 7^?^/9N2;`/�+ 5 -0VT? Nl;>HQHJ;B» 1C=U[O�
¤ ,I=WF Á ¤ g PW7~A`,D-E?ISL» VT?M= � � g 
 	 S

Ö Õ Ö w � ñè � � è
ß 1C= V8,B5 ã ¤ K#;ZHQPW+ =B5R� » VT?M=�� � 
 	 S

����� Ù Õ Ö ñ � ����� w ����� Ù
� ¤ ,W=WF Á ¤�q PW7~A`,D-E?ISZ» VT?M= � � q 
 	 S

Ö Õ Ö w � ñ� � � �
Ç 1C= V8,B5 ã � K#;ZH©PI+ =R5#SZ» V@?^=�� � 
 	 S

� ��� Ù Õ Ö � � ��� w � � � Ù

{ VT? A~?XN�,WPWHÛ- �¨,WHQPT? Nl;Y/ ,W=Da ;MN Á ¤ gWS ã ¤ S Á ¤�qOS
ã � 165 �D?M/�;â�

� ¸



� � � !� ~� ) �� ^��� � �¶� $ �¶� ) ·:� �
� �� Y�	) �ÎÏ!�	� $ $ � ) Ò �

� ;>+ 7^?0-:1C=U[ 7�/�;¢tª?RK0-�5 N�/�;Z+ � { ,I=UA n�?M/�F�?MHJ?Xa ;>7&_
-:1C+ 1��D? [I?M+ �Â� * 7I7WHËa~1C=T[ -0VT? 5¶,W+ ? -E?RKMVI=^1}ÌZP@?D5
-E; ,IPD-E;Z+ ,.-:1};Z= ;�N [I?M+ �W/!K@,W= ,IH©HJ;R» ,WP.-E;>+ ,D-E?RA
;Z7D-:1C+ 1"�B,D-:1<;>= ;�N

� ¤�?RAZPTK0-:1<;>= -E; 5�1C+ 1�H},�/ ¡ ?.5E5¢?M=WGM?^/	[ N2;`/�+ G a
¡ ;ZPB5¢?MVT;ZHrAI?M/ -0/�,W=R5�N2;`/�+ ,D-:1<;>=R5R�

� ¤�?RAZPTK0-:1<;>= -E; GM1¥A]1§,U[I;Z=¨,IH N2;`/�+ G:a ¡ ;>PR5¢? _
V@;>HrAI?M/ -0/�,I=B5�Nl;Y/m+ ,.-:1};Z=B5R�

� ¤�?RAZPTK0-:1<;>= -E; 5�1C+ 1�H},�/ ¡ ?.5E5¢?M=WGM?^/	[ N2;`/�+ G a
?MHJ?^+ ?^=.-�,8/9a 5�1C+ 1�H},�/214-¹a -0/�,I=B5�Nl;Y/m+ ,.-:1};Z=B5R�

� ½



� � � � � �	� � ���Þ��� # � �L�%� �
´ �àÒÓ� �Þ� � ) � �� � · $ �!� � �%$ � �&�' ]� ) �

* HQHr;R» 1C=T[ ?U,R5�a 1C+ 7WHJ?M+ ?M=D-�,.-:1};Z= ;MNÓ=@?&» ,IHr[I;`/214-0VW+ 5
,I=UA ,WHÛ-E?^/m=¨,D-E? 1�+ 7WHJ?M+ ?M=D-�,.-:1<;>=B5 ;�N oÂ* k * � ã ,WH _
[~;Y/l1�-0VI+ 5 VT?MHQ7B5 -0V@? \ÿ?MH6A ;MN =WPI+ ?M/21}K@,WHzH§1C=T?T,�/ ,WH _
[~?^G�/�, ,R5 , \>?^HrA ;�N KD;>=D-:1C=IP^1C=U[ ,TK0-:1��T? /�?D5Ê?U,�/	K�VÂ�
* 5 ;Z7W7^;^5¢?BA -E; , 5�-0PUA¨a ;�N¦,WHQ/�?T,UA�a []1��U?M= KMH},B5�5�1}KT,IH
,IHr[I;`/214-0VW+ 5R� oÿ1��~1C=U[ H},W=T[ZP¨,T[I? �B5R� oL,D-:1C=Â�

y ,B5�a ?&% K81<?M=D- KD;LA]1�=T[ ,IHQHr;R» 5 K#;Z+ 7M?&-:14-:1��U? �U?M/Î_
5 1};Z=B5 ;MN KD;LA~? -E; AI?&�T?^HJ;>7Y� y KD;>=@;>+ 1}K -0V@?R;`/ba
,I=UA ?03º7^?^/l1}?M=UKD? 1r5 -0V¨,.- K#;Z+ 7M?&-:14-:1<;>= + ,IF�?.5 N2;`/
+ ;`/�? ?'% K�1}?M=D- ,I=UA PI=UA~?^/�5�-�,W=UA`,WGIHr? ?M=D-:14-:1<?D5 ��1�=
-0VM1r5 K@,B5¢? KD;>+ 7WP.-E?^/ 78/�;º[Z/ ,W+ 5��&�

�2É



( )+*-, .0/�1

2 3547698;:<8+=?><@A3CBEDGFIHJ4LK�8M= 4N8 O7KQP KR@S>93 T<@U8VHXW Y BZO\[
O]B^=<T_B^3�: ` 8a3bP À ;M�T?^+ ?^=.- ;�N A`,D-�, -E; /�?RAZPTK#? -E;
PI7W7^?M/>q G:a q GWHJ;LK�F ¡ ?.5E5¢?M=WGM?^/	[ N2;`/�+ 165 ;>=WHËa V¨,WHËN
-0V8,D- ;MN /�?BALPUK�1�=T[ -E; PW7W7M?^/ ¡ ?.5E5¢?M=WG^?M/	[ Nl;Y/�+ �
{ VT? KD;~5�- ;MN /�?RAZPUK�1C=U[ -0VT? GIHJ;LKMF ¡ ?D5E5Ê?^=IG^?^/�[ -E;
¡ ?D5E5Ê?^=IG^?^/�[ 1r5 =T?R[ZH§1}[(1CGWHJ? 1C= K#;Z+ 78,8/l165Ê;>=Â� � ;LA�_
1C=T[ KT,I= G^? G:a -0VT? oÂ* k * � ã ,8/�KMV@?&-¹aW7^? ;Y/ G a
[I?M+ �º/ � [~?^+ �º/ KD;LA(1C=T[ 5¢?#?^+ 5 ?U,R5�1<?^/��

« ;�-E? ;Z= [~?^+ �º/ Ü

� Ñ


