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�
����	 	 � � ��� �����	��F��
t� � ��� �

��
� j��	� 
� p�� T�S G ,�,.+-TaS-+�8�4+@?7:aQ!`b+ E :aTa+�T G :=L\+-NbNb+
S-N�8;6767+1Qa+-6sO EHG S-+-6767:a6�6B? G S ( 8;6B?7`���:a+-69w
��:a`�O E#G LC`b+-TaTa+-T�?�Qa+�T G :=L\+98;:=<5Nb`�+-Ta6�+-T�? E +�`bT v�G;E ,�8P?7`b��:a+�+@?�O ( AC67`b��:a+
,�8P? ( 4+-,�8P?7`b��:a+;�
�   lZj � o�� 
� p g E 8;,�,�8;` E +-6-w=¢£z�6BA�67? )+-,�+-6-w!Nb`b,�`�?7+�? ( + E , G QaA�T!8;,�`b��:!+;w�O EHG S-+-6767:!6sQ!+�| E 8;TCz
S ( +-,.+-T�?-w!O E#G S-+-676H:a6 )8�`bT�?7+ E 8;S@?7` G T]N G S98;Nb+;�



����������	�

����	�	������ X

� �
� 
��F� 
��

� � ������� l �� �� j �
/M��/ � E 8;,.,�8 E 6��W�������������W�������������W�������������W�������������W������� �
/M�! 218;TaQ G ,"� E 8;,.,�8 E 6
8;TaQ$#uz�67A�6B?7+-,�6 �W�������������W�������������W������� f
/M� X %=+-,.`bg EHG :=O]2
+@O E +-67+-T�?H8P?7` G Ta6 ���������W�������������W�������������W������� Y

& ' �(����� l �*) lPm �+��, � �-� n � � o�j �/.
 ���/ 0�Nb:a6B?7+ E +{<CO�8;Ta67` G T]�������W�������������W�������������W�������������W������� /M/
 ��! 0�Nb:a6B?7+ E Q=ACT!8;,.`�S-6��������W�������������W�������������W�������������W������� /21
 �� X ¢ G S98;N � |!67+ E L\+ E ���������W�������������W�������������W�������������W������� /ZY

3 4 n!m ,!�657� � �98e�;: n=< ��  �qm\p ) ��n � �?> � m9l �qmPi}n=l �� �� j &@.
X���/ A�T�L;8 E `�8;T�?�,.+98;6H: E +-6������W�������������W�������������W�������������W�������  �B
X��! 0�N�8;6767`�r�S98P?7` G T3�����������W�������������W�������������W�������������W�������  C�

� 4 n!m ,!�657� � �98e�;: n=< ��  �qm\p�D  �� l �=E lGF}m ��� D�n!j � &@H
�C��/ A�T�L;8 E `�8;T�?�,.+98;6H: E +-6 v�G;E g E 8;,�,�8 E 6����W�������������W�������������W�������  ;f
�C�! # z�6BAC6B?7+-,.6-�£�W�������������W�������������W�������������W�������������W������� XIB
�C� X J E 8;S@?H8;NK0 G;E7E +-N�8P?7` G TLJ!:aTaS@?7` G Ta6 �������W�������������W�������������W������� X�/
�C�M� J +98;67: E +-6 G T]¢q8;TagM:!8;gM+-6 �������������W�������������W�������������W������� X��

N�NPO?QSRUT�VXW



� � ����� 	�� �����C�
	���


� � ����� � 
 � �
���

¢k+@?�:a6�S G Ta6H`bQa+ E S G T=r!gM: E 8P?7` G Ta6������������ �"!$# G T�? ( +.`bT�?7+-gM+ E N�8P?B?7`�S-+&% x
`�? ( L;8;Nb:!+-6
`�T 6 G ,.+�r!Ta`b?7+�6H+@?'!s� A~?]`�65xs+-NbN��CT G x�T ? ( 8P?'! # `b65? ( +�6B?H8;T!Q!8 E Q 6B?H8P?7+�67O�8;S-+ v�G;E
O EHG S-+-6H67+-6ux�`�? ( 8�N G S98;N!`bT�?7+ E 8;S@?7` G T(�°67+-+*) f,+-�qx ( `bS ( 8;S@? G T�? ( `b6u6B?H8P?7+
6BO�8;S-+�|�A E 8;TaQ G ,.N�A
:aO�Q�8P?7`bTag�6BA�,�| G Nb6.���>8P?e67`�?7+-6�/k� � +.x�8;T�?�? G S G Ta67`�Qa+ E O EHG S-+-6767+-6�x ( + E + G Ta+�6BA�,�| G N
� � S98;TK|*+ E +@O!N�8;S-+-Q]6H89AMw v�G;E +{<a8;,�O!N�+;w!|�A�?~x G 6BAC,W| G Nb6-� '�( +���:a+-6B?7` G T]`b6�x ( + E +�? G O�:=?
? ( +-67+.6BAC,W| G Nb6�x�`�? ( G :=?�Qa+-6B? EHG A�`bT!g]6BO�8;S-+ ( G , G gM+-Ta+-`�?~AM� ' G ( 8-L\+�67:10�S-`b+-T�?W6BOt8;S-+ v�G;E
? ( `b6 G T ? ( +WN�8P?B?7`�S-+ G Ta+Wx G :aN�Q ( 89L\+W? G , G L\+�8PO�8 E ?�8;NbN G ? ( + E 6BAC,W| G Nb69waO EHG Qa:aS-`bT!geT!+@x
+-T�:a,.+ E 8P?7` G T v�G;E 8;T `bTar!Ta`�?7+�T�:a,�|�+ E
GMv ? ( +-,>� '�( `b6�O E#G S-+-Qa: E +�`b61`bT�? E 8;S@?H8P|!Nb+W|�+-S98;:!67+
G T 8�r!Ta`�?7+1?7`b,�+�`bT�?7+ E L;8;N*xR+�6 ( G :aNbQ5Q G 8;T]`bTar!Ta`�?7+�T�:a,W|*+ E�GMv 67:aS ( E +-T�:a,.+ E 8P?7` G T!6-�

� +>Qa`b67S-:a6H6 ( + E + E `�g G;EHG :a6eQa+@r!Ta`�?7` G Ta6 GMv 67:aS ( O E#G S-+-676H+-6e`�T G Ta+{z�Q!`b,.+-Ta67` G T!8;N�S98;6H+
� ? ( 8P?F`b6 v�G;E Nb`bTa+98 E g E 8PO ( 6
�#� � +�+-6B?H8P|�Nb`b6 ( +{<=`b6B?7+-TaS-+�8;T!Q.:aTa`b��:a+-Ta+-6H6 GMv Q=ACT!8;,.`bS-6u`�T�? ( +
? ( + E , G Q=A�T�8;,.`bS1Nb`b,.`�?�8;TaQ>O EHG L\+�? ( 8P?�? ( `b6�Q=ACT!8;,.`�S-6�`b6�S-Nb:a6B?7+ E `bTagC� � +WgM+@?�+ E g G Qa`�S-`�?�A
8;T!Q�T G T E +-S-: E7E +-T!S-+�S G TaQa`b?7` G Ta6W`�T 8 67,�8;NbNFO*+ E ?7: E |�8P?7` G T E +-gM` G T£� � +56B?7:aQaA�`bT�LM8 E `�8;T�?
,�+98;67: E +-6�8;T!Q]N�8 E gM+�?7`b,�+ v�E 8;S@?H8;N}?�A�O*+�|�+ ( 8-LC` G : E�v�G;E�E 8;TaQ G , S G T�?7+{<C? v�E +-+�g E 8;,�,�8 E 6-�

� +>x�`bQa+-NbA�:a67+ ( + E +>6 G ,�+>`bQa+98;6 v�EHG , S-Nb:a6B?7+ E +{<CO�8;Ta6H` G Ta6e?7+-S ( T G N G g;A x ( `bS ( ( 8;6
O EHG L\+-Q ? G |*+�6B? EHG TagM+-6B?W? G�G N `�T�,�8P? ( +-,�8P?7`bS98;NFO ( A�67`�S-6�|!:=? ( 8;6�T G ?�A\+@?W|*+-+-T�:a67+-Q `bT
S G ,.O!:=?7+ E 67S-`�+-TaS-+;�

'�( `b6�6H+-S@?7` G T�S G T�?H8;`bT!6
,�8;`�TaN�A>Qa+@r!Ta`b?7` G Ta6�8;TaQK? ( +e67`b,�O!N�+-6B? E +-67:aNb?76-� '�( +W,�8;`bT E +{z
6H:aN�?76 GMv 67+-S@?7` G T  �8 E +5? ( + G;E +-,.65/Mw
/]S G Ta6B? E :!S@?7`bTag ? ( +5? ( + E , G Q=ACT!8;,.`bS�Nb`b,.`b? GMv ? ( +
QaA�T!8;,�`bS-6 v�G;E r!T!`�?7+�?7`�,.+;� '�( +�O EHG�GMv 6�:a67+5+-676H+-T�?7`�8;N�N�A S-Nb:a67?7+ E +{<�O�8;T!67` G T ?7+-S ( T!`b��:!+-6
`�T�? EHG Qa:aS-+-Q `bT ? ( +�6#8;,.+�6H+-S@?7` G T*� A T�67+-S@?7` G T�X�xs+eS G Ta67`�Qa+ E ? ( +�67`�,�O!Nb+-6B?�O EHG S-+-676�x
`�? (
85N G S98;N `�T�?7+ E 8;S@?7` G T 8;TaQ�`�?76W67,�8;NbNqO*+ E ?7: E |t8P?7` G T�x ( + E +�L\+ E ?7`bS-+-6�S98;T�|*+�O E#G Qa:!S-+-Q�8;T!Q
�C`bNbN�+-Q*�qJ�8;`bT E +-67:aNb?76�8 E +1? ( + G;E +-,�6  �wCO E#G LC`bTagWS G T�L\+ E gM+-TaS-+�? G 8e:aTa`���:a+�`bT�LM8 E `�8;T�?�,�+98&z
6H: E + v�G;E `bT=r!T!`�?7+ 6B? E `�Tag�Q=ACT!8;,.`�S-6k8;TaQ�X
gM`�L�`�Tag�S G TaQ!`�?7` G Ta6 v�G;E ? E 8;Ta6H`b+-TaS-+R8;TaQ�+ E g G Qa`�S-`�?�A
v�G;E r!Ta`�?7+�67? E `bTag�Q=A�T�8;,.`bS-6-� A~?R`b6Fx G;E ? ( T G ?7`bS-+
? ( 8P?s? ( +-67+1S G TaQa`�?7` G Ta6FS98;T G TaN�A�|*+�gM`bL\+-T
`�T]?7+ E ,.6 GMv `bT�L;8 E `�8;T�?1,.+98;67: E + v�G;E `bTar!Ta`�?7+�6BAC6B?7+-,>� %C+-S@?7` G T ��Qa+98;N�6�x�`b? ( S G T�?7+{<�? v�E +-+
g E 8;,.,�8 E 6 G :a?767`bQa+ GMv 67,�8;NbNtO*+ E ?7: E |�8P?7` G T E +-gM` G T*� � +�S G Ta67`bQ!+ E ? ( +�N�8 E gM+�?7`�,.+�Nb`b,.`b? GMv
S G;EHE +-N�8P?7` G T v :aT!S@?7` G Ta6-� � +�r!TaQ `�T�LM8 E `�8;T�?W,.+98;67: E +-6&� ? ( + G;E +-,.6�1�w f2�#�9J G;E Qa+-gM+-Ta+ E 8P?7+
S98;6H+-6�xs+RQa+@r!T!+ v�E 8;S@?H8;N�|�+ ( 8-LC` G : E�GMv g E 8;,.,�8 E 6u8;TaQWr�Ta`�?7+-Ta+-676 GMv ? ( +RT�:a,�|�+ E�GMv S E `b?7`bS98;N
+{<CO G Ta+-T�?763� ? ( + G;E +-,.6�[�w Y2�#�54
Nb6 G ? ( +.8;6BAC,�Oa? G ?7`bS�O E#G |�8P|!`bNb`b?�A]Qa`b67? E `�|!:=?7` G T G T�? ( +�6H+@?
GMv 67+-T�?7+-TaS-+-6 GMv 8�S G T�?7+{<C? v�E +-+�N�8;TagM:�8;gM+�`b6 v�G :aTaQ6� ? ( + G;E +-, d2�#�

798:7 ;6<2=?>@>A=B<DC
0 G Ta67`bQa+ E 8�r!Ta`�?7+W67+@?E!yx ( `bS ( xR+WS98;NbN}? ( +W8;N�O ( 8P|�+@?-�F4 6B? E `�Tag&G `b6�8�Nb`bTa+98 E N�A�z G;E Qa+ E +-Q
� G;E S G ,�O!Nb+@?7+-N�A G;E Q!+ E +-QH�s67+-��:a+-TaS-+ GMv 6BAC,W| G Nb6 v�EHG ,I!R� J G;E r�Ta`�?7+�6B? E `bT!gM6

JLK N9JNM



����������	�

����	�	������ 1

G �@/ ������� /����
	 ��� ������� ��

? ( +-` E S G TaS98P?7+-T!8P?7` G T G�	�`b6

G�	6�A/ � ����� / � � � ����� � 

�

0 G TaS98P?7+-T!8P?7` G T GMv `bT=r!Ta`b?7+
6B? E `bTagM6�`b6�Qa+@r�Ta+-Q>67`b,.`�N�8 E N�AM�
¢}+@?��'����G�� ��� �:G �s|*+�? ( +�Nb+-Tag;? ( GMv GF�F¢k+@?�� ����|�+�8;TK+-,�Oa?�A>6B? E `bTagCw=6 G ? ( 8P?

��G6� G�� ��G
� +WS98;NbN���8.67:=|!6B? E `bTag GMv G ` v G6��	���� v�G;E 6 G ,.+W6B? E `bTagM6 	!�"�\�

# +-T G ?7+ !%$e? G |*+�? ( +�67+@? GMv 8;NbN�r!Ta`b?7+e67? E `bTagM6 G L\+ E ? ( +.8;N�O ( 8P|*+@? !Rw}`bTaS-Nb:!Qa`bTag�? ( +
+-,.Oa?�A G Ta+;�

¢}+@?'& 8 r!Ta`�?7+�T�:!,W|*+ E�GMv +-Nb+-,�+-T�?H8 E A 67:=|!67?7`�?7:=?7` G Ta6 � O EHG Qa:aS@?7` G T!6
�#w `°� +;� G;E Qa+ E +-Q
Ot8;` E 6 GMv r!T!`�?7+�6B? E `bT!gM6(�*),+-�.)/�
0 ��/�� ����� �21�� 4�g E 8;,.,�8 E ? ( + G;E A]S G Ta67`bQ!+ E 6�? E 8 I +-S@? G;E `b+-69w
`ª� +;� 67+-��:!+-TaS-+-6 GMv 67? E `bTagM6 G � � ����� � G�3�67:aS ( ? ( 8P? v�G;E +98;S (54 � /��  *� ����� �2176 /�6B? E `bTag3G98.: � `b6
G |!?H8;`bTa+-Q v�EHG , G 8 |�A5Qa+-Nb+@?7`�Tag�6 G ,.+�67:=|�6B? E `bTag;�*) GMv G 8 8;TaQ]8POaO*+-TaQa`bT!g<�.)�`bTa6B?7+98;Q£wa`°� +;�
E +@O!N�8;S-`bTag=�>)k|�A?�.)~�

4 O�8;` E ��!��@&��sxR+�6 ( 8;NbN�S98;NbN*g E 8;,.,�8 E � � +�6 ( 8;NbN*8;N�x�8-AC6�:a67+�? ( `�6sgM+-T!+ E 8;N£Qa+@r!T!`�?7` G T
|�:=?�T G ?7+
? ( 8P?�`bT�S G ,�O!:=?7+ E 67S-`b+-T!S-+�? ( +1Qa+@r!T!`�?7` G T GMv g E 8;,.,�8 E `b6s, G;E + E +-6B? E `bS@?7`bL\+;� � +
E +-,.`bTaQ5`�? ( + E +;�

� E 8;,.,�8 E � x�`�? ( T G T�?7+ E ,.`�T!8;N�6BA�,�| G Nb6
�s`b6�8��Pzª?7:=O!Nb+;A � �CBD�2EF�@&G�
��H,��x ( + E +
��/ �IB `b6�8�r!Ta`�?7+�67+@?5�°`�?76�+-Nb+-,.+-T�?76�8 E +�S98;NbNb+-Q�T G T�?7+ E ,.`bT!8;Nq6BAC,W| G Nb69wtLM8 E `�8P|�Nb+-6-w G;E

67A�T�?H8;S@?7`bS�S98P?7+-g G;E `�+-6E�#w�EU`b6�8;N�6 G 8�r!Ta`b?7+16H+@?�67:aS ( ? ( 8P?�EKJLB �����
�  ��M& `b6�8er!T!`�?7+
6H:=|!67+@? GMv O EHG Qa:aS@?7` G Ta69w�`°� +;�uOt8;` E 6ON � �:GD+P	 ��x ( + E +�G�`b6�8ex G;E Q

G L\+ E ! �QBSRDE S G T�?H8;`bTa`bTag.8P?
Nb+98;6B? G Ta+�67A�,�| G N v�E#G ,TB wU	 �'! $ �
�ªX2�O��H��VB `b6�8�Qa`b67?7`bTagM:a`b6 ( +-Q�67A�,�| G N$�°`bTa`�?7`�8;N�67+-T�?7+-T�?7`�8;N v�G;E , �#�
%C+-T�?7+-T�?7`�8;N v�G;E , `b6�Qa+@r!T!+-Q>|�ALWG� H `b6�8�67+-T�?7+-T�?7`�8;N v�G;E , 8;T!Q]` v G�	���`b6
8.67+-T�?7+-T�?7`�8;N

v�G;E , 8;T!QX	L+P� �L& ? ( +-T GY����`b6�8�6H+-T�?7+-T�?7`�8;N v�G;E ,>�
4 67+-T�?7+-TaS-+�gM+-Ta+ E 8P?7+-Q]|�AVA `b6�8.67+-T�?7+-T�?7`�8;N v�G;E ,�S G T�?H8;`bTa`�Tag�T G B z�6BAC,W| G Nb6-�
%C`b,�O!N�+-6B?sS-N�8;6767+-6 GMv g E 8;,.,�8 E 6�8 E +�? ( + v�G N�N G x�`�TagC�!A�`b6�6H8;`�Q5? G |*+
��/ �FZ � �B� �I� ` v +98;S ( O E#G Qa:!S@?7` G T�`b6 GMv ? ( + v�G;E ,[�V+\�NG�]�w\x ( + E +��^�
�%�
] �_BD� G �`E $ �

A ?�`b6�S98;NbNb+-Q E `bg ( ?eN�`bTa+98 E ` v +98;S ( O EHG Q!:aS@?7` G T `�6 GMv ? ( + v�G;E ,a�b+ G�]�w x ( + E +c�%�
] �
Bd� G �`E=$P�

�  ��fe ����g��"higkjml � � � ` v +98;S ( O EHG Qa:aS@?7` G T5`b6 GMv ? ( + v�G;E ,n�`+ GFwax ( + E +o� �`Bd� G � ! $ �

N�NPO?QSRUT�VXW



f � ����� 	�� �����C�
	���


¢k8;TagM:!8;gM+ # G L\+ E�� `b6�8567+@? GMv 67? E `bTagM6 G L\+ E�� ��0 G TaS98P?7+-T!8P?7` G T � O EHG Qa:aS@?
� GMv N�8;TCz
gM:�8;gM+-6 # � #���`b65? ( +�67+@? GMv 8;NbN�6B? E `bTagM6(G�	F� G � # � �
	 � #��P� '�( +�S-N G 67: E + GMv # `b6
R������H # � � # � � # # �
	 � � # H ��� ��
M�

'�( +�N�8;TagM:�8;gM+ # �CA.��gM+-Ta+ E 8P?7+-Q�|�AdA `b6�? ( +�67+@? GMv 8;NbNu67+-T�?7+-TaS-+-6�gM+-T!+ E 8P?7+-Q�|�ADA��
¢q8;TagM:!8;gM+ # � &G� G �RgM+-Ta+ E 8P?7+-Q]|�A`& 8;TaQ(G�`b6R? ( +�,�`bTa`b,�8;Nt67+@? GMv 6B? E `bT!gM6�6H8P?7`b6 v A�`�Tage? ( +
v�G NbN G x�`bTag�S G TaQ!`�?7` G Ta6�W

�°`-� G �$# � &O� G ���
�°`b`-��` v�� 	�� �$# � &O� G ��8;TaQ �k	_+ �,� �D& ? ( +-T � ���6�$# � &G� G �#�
¢k8;TagM:!8;gM+ # �CA.� ( 8;6�?�A�O*+3�°`-�R`��DA ( 8;6�?�A�O�+&�°`-�#wU0 � /��  ��
¢}`bTaQ!+-Ta,�8-A\+ E ? ( + G;E A GMv #uz�6BAC6B?7+-,.6�`b6e8]O�8 E 8;NbNb+-N�8;T�8;N G g GMv � E 8;,.,�8 E '�( + G;E AM�9A ?

S G T!67`bQa+ E 6�? E 8 I +-S@? G;E `b+-6Kx ( + E + 41¢}¢ O G 6H67`�|!Nb+ 67:=|!67?7`�?7:=?7` G Ta6�6 ( G :!NbQ |�+�Q G T!+�67`b,e:aN�?H8&z
T!+ G :a67N�AM� '�( `b6�O G 6H+-6W6 G ,.+ E +-6B? E `�S@?7` G Ta6�|*+-S98;:a67+�8;,W|!`�gM:a`�?7`b+-6�S98;T 8 E `b6H+;� '�( 8P?�`b6�x ( A
T G;E ,�8;NbN�A G TaN�A�? ( +�S98;67+�x ( +-T5? ( +�Nb+ v ?�67`bQ!+ GMv +98;S ( O EHG Qa:aS@?7` G T>`b6 G Ta+�6BAC,�| G N G T!N�AM�

'�( + v�G NbN G x�`bTag�8 E +�S-N�8;6767+-6 #uz�6BAC6B?7+-,.6q8 E +F6H`b,.`bN�8 E ? G 67:=|*S-N�8;6767+-6 GMv S G T�?7+{<C?�z v�E +-+�g E 8;,�z
,�8 E 6�W

� � ¢*z�67A�6B?7+-, ( 8;6�8;N�N�O EHG Qa:aS@?7` G Ta6 GMv ? ( + v�G;E , � + GF�
�"� ! 8;TaQ 8P?�Nb+98;6B? G T!+
O EHG Qa:aS@?7` G T(��+ G v�G;E +98;S ( � �'!��

� # � ¢*z�6BAC6B?7+-,��°Q!+@?7+ E ,.`bTa`�6B?7`bS � ¢*z�6BAC6B?7+-, �q`�6 8;T � ¢*z�6BAC6B?7+-,�x
`�? ( +{<=8;S@?7NbA G Ta+RO EHG z
Qa:aS@?7` G T v�G;E +98;S ( ���

� 0 G T�?7+{<�?�z�67+-T!67`�?7`�L\+ # z�6BAC6B?7+-,.6 ( 8-L\+�O E#G Qa:!S@?7` G Ta6�Nb`��\+

G9/�	D+ G��9	

798�� � =������9> ;6<2=?>@> = <�C(= �!�#"�$ C&%�C('�) >@C
0 G ,�O!:=?7+ E 67S-`�+-TaS-+�6B?7:aQa`�+-6�N�8;TagM:!8;gM+-6�gM+-T!+ E 8P?7+-Q�|�A�g E 8;,.,�8 E 6-� '�( +-T E 8;TaQ G , g E 8;,�z
,�8 E 6�6 ( G :!NbQ56B?7:aQ=A�O EHG |�8P|�`bNb`�?~A�,.+98;67: E +-6 G T]N�8;TagM:�8;gM+-6-�

2
8;TaQ G , g E 8;,.,�8 E `�6�? ( + v�G N�N G x�`�Tag.S G :aT�?H8P|!Nb+�J 8 E � G L�S ( 8;`bT£� 416767:a,.+W? ( 8P? G T &
? ( +1T G TaTa+-g\8P?7`�L\+ v :aTaS@?7` G T+* �:GD+a	 ���,* �:G!�
	 �s`b6RQa+@r!T!+-Q*� 0 G :aT�?H8P|!Nb+�S G T�?7`�T�: G :!6�?7`�,.+
J�8 E � G L�S ( 8;`bT.- � &G�/*��kx�`b? ( 67?H8P?7+�6BO�8;S-+ ! $ `b6�Qa+@r�Ta+-Qe|�Ae? ( + v�G N�N G x�`�Tag�? E 8;Ta67`�?7` G T E 8P?7+-6 W
v�G;E 8;T�A�6B? E `bT!g G��9	 8;TaQ>8;T�A�O E#G Qa:!S@?7` G Tf�V+P��? ( + E 8P?7+ GMv ? ( +1? E 8;Ta67`b?7` G T G��9	D+ GY� 	
`�6�+-��:!8;N£? G * � �,�"���#�

� +�Qa`b67S-:!676R? ( + v�G NbN G x�`bTag�|�8;67`bS�O EHG |!Nb+-,.6 W
� '�( + E , G Q=ACT!8;,.`�S
Nb`�,.`�? v�G;E 6H:aS ( O EHG S-+-6H67+-6-w!+{<=`b6B?7+-TaS-+�8;TaQ]:aTa`���:a+-T!+-6760�

JLK N9JNM



����������	�

����	�	������ [

� 0RN�8;676H`�r!S98P?7` G T GMv 67:!S ( S ( 8;`bTa6-� � +�:a67+R,�8 E ?7`�Tag\8;Nb+-6u8;TaQ�S-Nb:a6B?7+ E +{<CO�8;Ta6H` G TW? G O EHG z
L�`�Qa+W+{<CO!Nb`bS-`b?�Ta+-S-+-676H8 E A 8;TaQ�67:10�S-`b+-T�?
S G T!Qa`�?7` G Ta6 v�G;E + E g G Qa`bS-`b?�AK8;TaQ E +-S-: E7E +-TaS-+
`bT]8 � 67,�8;NbN�O*+ E ?7: E |�8P?7` G T E +-gM` G T � �

� � +�6B?7:aQ=A N�8 E gM+�?7`b,.+�|�+ ( 8-LC` G : E `bT ? E 8;Ta67`b+-T�?�S G T�?7+{<C? v�E +-+�S98;6H+-6W8;TaQ�6 ( G x ? ( 8P?
`�?WS98;T |�+�Qa+-S G ,�O G 67+-Q G T�`bT�L;8 E `�8;T�?W,�+98;67: E +�?~A�O*+�|�+ ( 8-LC` G : E 8;TaQ v�E 8;S@?H8;N�?�A�O*+
|*+ ( 8-LC` G : E �

%�? G S ( 8;6B?7`bS9#uz�6BAC6B?7+-,.658 E + Qa`b67S E +@?7+]?7`b,.+]6BAC6B?7+-,.69w�? ( +@A xs+ E +K`bT�? EHG Qa:aS-+-Qy+98 E N�`b+ E �
� :=?1`�?
6H+-+-,.6�? ( 8P?
? ( +W?7+ E ,.`bT G N G g;A GMv J 8 E � G LKO EHG S-+-6H67+-6�x�8;61T G ?
+@L\+-T��CT G x�T ? G ? ( +
8;:a? ( G;E 6-w}6H+-+ v�G;E +{<a8;,�O!Nb+ ) X�+°�*416�85S G Ta67+-��:a+-TaS-+.? ( +.8;:=? ( G;E 6 E +-Qa`b67S G L\+ E +-Q�6 G ,.+�+-N�+{z
,�+-T�?H8 E A E +-6H:aN�?76 v�EHG , | E 8;T!S ( `bT!g�O EHG S-+-6H67+-6-� � ( +-T>xR+�Q G ? E 8 I +-S@? G;E `�+-6 E 8;TaQ G , xs+WgM+@?
8;67A�TaS ( EHG T G :!6.�°S G T�?7`bT�: G :a6�?7`�,.+ ��QaA�T!8;,�`bS-6 v�G;E g E 8;,�,�8 E 6�8;TaQ 67A�TaS ( EHG T G :!6.�°Qa`b6HS E +@?7+
?7`�,.+ �sQ=ACT!8;,.`bS-6 v�G;E #uz�67A�6B?7+-,�6-�

2
8;TaQ G , g E 8;,�,�8 E 6�8;TaQ #uz�6BAC6B?7+-,.6�8 E +��CT G x�T�? G ( 89L\+�8PO!O!Nb`bS98P?7` G T!6�? G O EHG g E 8;,�z
,�`bTag�N�8;TagM:!8;gM+-618;TaQ5? G |�` G N G gM`bS98;N*g EHG x�? ( , G Qa+-Nb69�

5 �qm9l � � � �-� n � � o\j � Ta+�S98;T�8;Nb6 G Q!+@r!Ta+�8�N G S98;N}6H+-��:a+-T�?7`�8;N}8;Nb?7+ E T!8P?7`�L\+ GMv 67:!S ( O EHG z
S-+-6H67+-6-� '�( +�6B?H8P?7+�6BO�8;S-+�`b6�T G x ? ( +�6H+@? GMv 8;NbN*O�8;` E 6 �:G!� / ) �Rx ( + E + G `b6�8�67? E `bTag.8;TaQ / )
`�6�6 G ,.+ GMv ? ( +.6BAC,W| G Nb6 GMv G � � Ta+�S98;T ? ( `�T=��8P| G :=?e8>O�8 E ?7`�S-Nb+�x ( `bS ( `b6W67`�?7:!8P?7+-Q 8P?
? ( `b6�6BO*+-S-`�r!+-Q�6BAC,W| G N°����8;S ( ? E 8;Ta67`�?7` G T �°`bT Qa`�67S E +@?7+ G;E S G T�?7`�T�: G :!6W?7`b,�+ ��S G Ta67`b67?76 GMv
? ( +�S E +98P?7` G T |�A>? ( +�O�8 E ?7`bS-N�+;w!`bTa6B?7+98;Q GMv ? ( +�6BAC,�| G N9/�)�x ( + E +�`�?�`b6
67`�?7:!8P?7+-Q£wa?�x G w G T!+
G;E�� + EHG 67A�,�| G Nb6 8;TaQ�6H`b,�:!N�?H8;Ta+ G :a6 I :a,�O GMv ? ( +�O�8 E ?7`bS-Nb+�? G�G Ta+ GMv ? ( +�S E +98P?7+-Q�67A�,�| G Nb6
G;E ? G ? ( +�Ta+-`�g ( | G : E 6 GMv / ) �

� E-� j-l �;� o � '�( +eS G T�?7`bT�: G :a61?7`b,�+ ( G , G gM+-Ta+ G :a6�S G :aT�?H8P|!Nb+�J�8 E � G L�S ( 8;`bT - � &O�/*��1`b6
T G T�+{<CO!N G Qa`bTagCwq`°� +;� G T!+�S98;T S G Ta6B? E :!S@?�8KO EHG S-+-676�x�`�? ( 8�� 69�Kr!Ta`b?7+�T�:a,W|*+ EeGMvkI :a,.O!6
G T�8;T�AK?7`�,.+�`�T�?7+ E LM8;N ) B>��� + v�G;E 8;T�A�`bTa`�?7`�8;Nk6B?H8P?7+;�7A~?�`b6���:!`�?7+ G |�LC` G :a61|*+-S98;:a67+�67:a, GMv
? ( + E 8P?7+-6 GMv�I :a,�O!61`bTaS E +98;67`bTag�? ( +�Nb+-Tag;? ( GMv ? ( +�6B? E `bTag�`b6�Q G ,�`bT!8P?7+-Q�|�A ? ( + E 8P?7+-6 GMv
? ( +�O!: E +�|!` E ? ( O EHG S-+-676 G T6% : x
`�? ( ? E 8;T!67`�?7` G T E 8P?7+-6	�9�k�d+P��

�D� ���o�uw!x ( + E +I� `b6
? ( +1N�+-Tag;? ( GMv ? ( +�6B? E `bT!gCw�� `b6R,�8&<=`b,e:a, GMv ? ( +1? E 8;Ta6H`�?7` G T E 8P?7+-6 v�G;E�G : E O E#G S-+-676�8;T!Q��
`�6�? ( +W,�8&<C`b,�8;N}Qa`���+ E +-TaS-+ GMv 6B? E `bTag�N�+-Tag;? ( 6�`�T]? ( +�O EHG Q!:aS@?7` G Ta6-� � :=?
6H:aS ( O!: E +�|�` E ? (
O EHG S-+-6H6�x�`�? ( Nb`�Ta+98 E g EHG x�? ( GMv ? E 8;Ta67`�?7` G T E 8P?7+-6�`b6R�CT G x�T>? G |*+�T G Ta+{<CO!N G Qa`bT!gC�

D ��najZj � � o\nal �� �� '�( +�S G ,�O!N�+@?7+�S-N�8;6767`�r�S98P?7` G T v�G;E ? ( +�S98;67+ GMv S G T�?7+{<C?�z v�E +-+�g E 8;,.,�8 E 6
`�6RO EHG LC`bQa+-Q5|*+-N G x�� D :a?MB �:G �R+-��:!8;N*? G ? ( +�T�:!,W|*+ E�GMv B z�67A�,�| G Nb6�`bT(GF�

N�NPO?QSRUT�VXW



Y � ����� 	�� �����C�
	���


>Wm  ��u  j � l �� �� ��� �����;	&�VgL	/��g � � gL	��S� � � � ���H��� �I�B� B j �
��	�� �2� �	��
 ���
������g��"hig!l � � �� � �I	7	���� �<gL	1��� � ���
�X� � � � �S� � � ������� ���1�-� j � �����;� � �S��g���g+� �I� �
�:�S��g��&� ���� �CB �:G �F6 / � * �k�%� G � � B

�!�����X� �X�"�;������� � � � ��� � B>�$# B � �% � �U�/l �'& G ?7+R? ( 8P?FB z�6BAC,�| G N�6£|*+ ( 8-L\+�8;6�? ( +�O�8 E ?7`�S-Nb+-6k`�TW? ( +R67`�,�O!Nb+u| E 8;TaS ( `bTag�O EHG S-+-6H6-�
'�( +-T5? ( +W8;676H+ E ?7` G T v�G NbN G x�6 v�E#G , xs+-N�N���T G x�T E +-6H:aN�?76�8P| G :=?�| E 8;TaS ( `�TageO EHG S-+-6767+-6-�

A v B S G T�?H8;`bTa6., G;E +�? ( 8;T G Ta+>6BAC,W| G Ns? ( +-T G T!+�S98;T 8;Nb6 G�G |a?H8;`bT ? ( +�+ E g G Qa`�S-`�?�A
8;T!Q E +-S-: EHE +-TaS-+�S G TaQa`�?7` G T!6�:a67`bT!g>| E 8;TaS ( `bTag]O EHG S-+-676Wx
`�? ( 67+@L\+ E 8;N�?~A�O*+-6 GMv O�8 E ?7`�S-Nb+-6-�
%=`b,.`bN�8 E N�A G T!+1gM+@?�? ( +1S-N�8;6767`�r!S98P?7` G T v�G;E 8eNb`�?B?7Nb+
|!`�?R, G;E +�gM+-Ta+ E 8;N*S98;67+�x ( +-T�xR+�Q G T G ?
,�8P�\+eQ!`��t+ E +-TaS-+�|*+@?�xR+-+-T�?7+ E ,.`�T!8;Nq8;T!Q T G T�?7+ E ,.`�T!8;Nk67A�,�| G Nb6
8;TaQ & S G Ta6H`b6B?76 G TaN�A GMv
6H:=|!6B?7`�?7:a?7` G Ta6 �M+ 	�x�`�? ( �.�'!s�

798)( * ) >,+.- < �0/21 � )�1 < ) C ) � '�= '3+ � � C
h�j9j �	� � l �� �� �54 � �
� 	6�H��� l ������g ��gN� ���87 � � 	/���L�9���I� �
� ���S��� �VgL	�� � � �:� gN� ��� ���H���5gL	1�;� �C� �7 	1�S�*���L�<� ��� �=��� gN� ��� ����� ���/l;gL	��<gN�>���

��� �I+S��	,�
l ��� � ��	&� � � !Y�"� �/�,�
	 7 	1�S� � � � �?� 
�� � �,�@?
/��"� �k	 �@A BB�DC ��gL	�� � ���E�S� ��� gN�+�I� 	;�=7 ��
��S�7 � ��� ����g �B� ���LgL	�� � �C���>�;	F��gN�+��� � � ��� � ��
��S����� ��gL	��D���G�/�.g�� � � hH�/��� � �+���I7 � �B� ��� ��� � �
g �Vg �KJ���	���� �����L�/������gN� � � �
��	�� �2�M�M� � � �@g�� ���6�/l ���B��� �C�N�
� � �=7O� g � �������P7$�kgL	_gL	�� � � �B�S������ �C� � �
¢k+@?�Q |�+�? ( +�gM+-Ta+ E 8P? G;E�GMvkG : E J 8 E � G L>O EHG S-+-676-� � +�Qa+-S G ,�O G 67+�`�?�`�T>6 G ,.+�x�8-AK8;6

Q �,Q�H 
 E �,Q�H 
 �SR E R
� +-N G x xR+�6 ( 8;N�Nt:!67+�? ( E +-+�?~A�O*+-6 GMv 67:!S ( 6BO�Nb`�?B?7`bTagC�PT167`bTag�? ( +�Q!`��t+ E +-T�?7`�8;N*+-��:!8P?7` G T

�*B �VU �
�WU �QB �VU �
��XZY\[^E=� 	 X0Y\[ �D�

v�G;E B �VU �$�Q��] X0Y :O^Z_ [ � 	 XZY\[ G Ta+�S98;TKgM+@?�? ( + v�G NbN G x�`bTag�+{<CO�8;Ta67` G T
+{<CO �VU\Q ��� +{<�O9�VU\Q�H�� 
a` [H +{<�O ��Q �,�
E�+{<�O9��Q5H,�VU%6 �,� ���D� � +{<CO9�VU\Q�H�� 


JLK N9JNM



����������	�

����	�	������ d

��
��� �

` [H `�� �H ����� `�� ��� �H +{<�O ��Q�H �����
E +{<CO9��Q�H���� � 	 � 6 � ��� � �����
����� E�+{<CO9��Q�H��VU%6 � � � ��� ��� ����� �D� � � +{<CO �VULQ5H � 


��
� � �

` [H ` � �H ����� ` � ��� �H
� +{<CO9��Q�H����1�
E R � +{<CO9��Q�H���� � 	 � 6 � ��� � �����

����� E
R
� +{<�O ��Q�H��VUY6 � � � ���D� � ����� � � � ��/ �

x ( + E +�? ( +�N�8;67?�67:a, E :!Ta6 G L\+ E 8;NbN£67+-��:a+-TaS-+-6�� � � ����� �	� ���


 �u� m&n=l   m ���<� m � j �/� l&n=l �� ���� �
+ E +�xR+�?H8P�\+DQ�H �"B�� %CA�,�| G N
� � �kN,�
0 ��S G Ta67`b67?76
GMv 8]O�8 E ?7`bS-:aN�8 E O EHG Qa:aS@?7` G TDN � � �9�U�V+ �9	Y�,�e8;TaQ 8;T�`�T�?7+-gM+ E 0 A /MwGE

R
`b6e8KNb`�Ta+98 E

G O*+ E 8P? G;E `bT�? ( + � 8;T!8;S ( 67O�8;S-+ � � ��! $ ��x ( `bS ( 8;S@?76�`�T�? ( + v�G NbN G x
`bTag1xR89AM� � +�x E `�?7+�Q G x
T
`b?76.8;S@?7` G T G Ty,.+98;6H: E +-6 v�EHG , ? ( + E `�g ( ?-� # +-T G ?7+V�

�
? ( +5O G `bT�?�,.+98;67: E + G T !F$�x
`�? (

6H:=OaO G;E ? G TK6B? E `�Tag3G � '�( +-T

�
�
E
R
� *D�kN?� � �

�
�������

�
� 6 �

�
�

` v G6�A/ ������� /9�3� G � �9�U�,G ��6 G ? ( 8P? /�) ���5` v � � �kN,�
0 �#� � ? ( + E x�`b6H+
xR+�O!:a?

�
�
E
R
� B

A�T5? ( `b6�S98;67+�? ( +�+{<CO�8;Ta6H` G T>S98;T]|*+ E +@x E `b?B?7+-T]`bT>67`b,.O!Nb+ E xR89A

+{<CO9��Q U �$� ��
� ��H

U �
���

�R
�����������

R
�
E
R
� ����� E

R
� �  ��

4 � � ��n ��� �=7 �>�3�H� � gL	�� � �C�.gfg�� � 	 �/l_gL	�� �"hS�/���@�
� ��� ����� g � �S�I	5� � � � 4 	1�S�QgL	��
�E�/	��
�S� �/l`g�� � 	7�7lS��� � �L
�� � � 	;�C� �I���K�3���S� � �W�/��� � � � � �:G � � � l ���9�S��	&� � ��� �@g ����g �
�o� � � � � � � � �:G � �S� 4 	�� � lS���G� 	����L� U gL	1� � � �
�:�X�&� � � �����X	 ������� ��gN�V� l��;� � gN�+��� �/l * � � �
�I��� U � �LgL	�� � �/�3�
���/l 	&� �C�>�;� �S� �% � �U�/l � J G;E gM`�L\+-T�� � � ����� �	�*3KS G Ta6H`bQa+ E ? ( +�T�:a,�|*+ E�GMv�G O*+ E 8P? G;E 6�E

R
 "! � gM`�L�`�TagKT G T � + EHG

S G T�? E `�|�:=?7` G T�? G �
�
E
R
� ����� �2E

R
 E
R
 "! � � A ?�Q G +-6WT G ?e+{<CS-+-+-Q�� �:G � 
 �;1�x ( + E +5� �:G �W`b6W? ( +

N�+-Tag;? ( GMv ? ( +�`bTa`b?7`�8;N�67? E `bTagC� '�( `b6�gM`�L\+-6�? ( +WQa+-67` E +-Q>+-67?7`b,�8P?7+;�& G ?7+e? ( 8P?�? ( +eT G;E ,.6 GMv E R 8 E +e:aTa` v�G;E ,.NbA�| G :aTaQ!+-Q*� '�( :a6
xs+�gM+@?�8;T!8;N�A�?7`bS-`�?~A v�G;E
6H,�8;NbN U{�

N�NPO?QSRUT�VXW



/UB � ����� 	�� �����C�
	���


5 m&n�� � oMl   m � ���<� m � j �;� lZn=l �� ���� � +.?H8P�\+ Q H ? G |*+e? ( +.Qa`�8;g G T!8;NuO�8 E ? GMv Q�wk`�? ( 8;6
T!+-g\8P?7`�L\+
+-N�+-,.+-T�?76 G T�? ( +�Qa`�8;g G T!8;N°� %�AC,W| G N � ( 8;6�? ( +
6H8;,.+1,.+98;Ta`bTag�|!:=?FT G x xR+�O�:=?

�
�
E
R
�,* �kN �/�

�
�������

�
�

` v G6� G � ��� �,G��;w!8;Nb6 G
�
�
E
R
� B

G ? ( + E x�`b67+;�& G ?7+R? ( 8P?�? ( +s?7+ E ,�6u`bTe? ( `b6q+{<�O�8;T!67` G T ( 8-L\+�8
O E +-S-`b67+�O EHG |�8P|!`�Nb`b6B?7`bSF,.+98;Ta`bTagC� '�( +@A
gM`bL\+
? ( + v�G NbN G x�`bTag v�G;E ,�:aN�8;+ v�G;E ? ( +�Qa+-Ta67`�?~A v :aTaS@?7` G T�`bT�? ( +�6BO�8;S-+ GMv ? E 8 I +-S@? G;E `b+-6Rx
`�? (
E +-6BO*+-S@?�? G ¢}+@|*+-67gM:a+�,�+98;67: E + G T]? ( +�:aTa` G T GMv 67`�,�O!Nb+{<=+-6

�2��� �9� ����� �
� � �OWD� � � � � 	 � � ����� � � � � U 

J G;E +]+{<a8;S@?7N�AMw�,�8P? E ` <y+-Nb+-,.+-T�?76 � �

�
� X'[ �"� � � ��8 E + 67:a,.6 GMv `�T�?7+-g E 8;N�6 GMv ? ( + v�G NbN G x
`bTag

O EHG Q!:aS@?76 GMv |t8;67`bS�,�8P? E `�<5+-Nb+-,�+-T�?76oE
�
� GMv EU8;TaQ GMv ? ( +�Q!`�8;g G T!8;N*O�8 E ?

�C� 	 XZY � � � �W� E �W� � �C� 	 XZY ] � ��� � 	 � � _ � � � � � ����� E � � � � �C� 	 XZY ] [ 	 � � _ � � � � �
x ( + E +�xR+e8;6H67:a,.+W? ( 8P?
? ( +�? E 8 I +-S@? G;E A � 6B?H8 E ?76 v�EHG ,IGy8;T!Q ( 8;6M� S G Ta6H+-S-:=?7`�L\+ I :a,.O!6
? G G��9� ����� � G � 8P?
?7`b,.+-6 � ��� ����� � � � E +-6BO*+-S@?7`�L\+-N�AM�
� � � ��� � 
���� 
�� � ��� �	� ����	 ��
 �

A�T=r!T!`�?7+ 6B? E `�Tag ( + E +�`b6qQa+@r!T!+-Q�8;6u816B? E `bTag�x ( `bS ( `b6q`b6 G , G;E O ( `bS �ª8;6�81S G ,�O�Nb+@?7+-N�A G;E Qa+ E +-Q
6H+@?
�k? G %W� J G;E r!Ta`�?7+s?7`b,.+sxR+Rx G :!NbQ�Nb`��\+�? G Qa+@r!T!+�? ( +R8;T�8;N G g GMv ? ( +RO EHG S-+-676 - � &G�/*�� v�G;E
`�T=r!Ta`�?7+�6B? E `bTagM6
8;6
? ( +W? ( + E , G Q=ACT!8;,.`bS�Nb`�,.`�? GMv O EHG S-+-6767+-6 - � &G�/*���6B?H8 E ?7`bTag.x�`�? ( r�Ta`�?7+
67? E `bTagM6 GMv Nb+-Tag;? (
� � � +167?7:aQ=A�8;Nb6 G ( G x ? ( `b6�N�`b,.`�?F`�6 E +-N�8P?7+-Q�? G N�8 E gM+�?7`b,�+
Nb`�,.`�?-� '�( +
8;T!6Bxs+ E `�6sT G ?�8;6�6B? E 8;`bg ( ? v�G;E xR8 E Q]8;6 v�G;E N G S98;NbN�A�`bT�?7+ E 8;S@?7`bTag�O EHG S-+-6767+-6�8;T!Q�Q!+@O�+-T!Qa6 G T
? ( +.O EHG |�Nb+-, G Ta+�S G Ta67`bQa+ E 6-� � +�Qa`b6HS-:a676�LM8 E ` G :a6e8POaO EHG 8;S ( +-6W? G ? ( +�? ( + E , G Q=A�T�8;,.`bS
N�`b,.`�?-�

A T�? ( +�6B?H8;TaQ�8 E Q]8POaO EHG 8;S ( ? G ? ( + E , G Q=ACT!8;,.`bS
Nb`b,.`b? G Ta+�`b6RN G�G ��`�Tag v�G;E ? ( +�Nb`b,�`�? GMv
S G;EHE +-N�8P?7` G T v :aT!S@?7` G Ta6-� '�( +�67`b?7:!8P?7` G T>x�`b? ( G : E O EHG S-+-6H67+-6�`b6�, G;E +�Qa+-N�`bS98P?7+�|*+-S98;:a67+�8;NbN
L\+ E ?7`bS-+-6�S G Ta6B?H8;T�?7N�A�Q!`b+18;T!Q E +98POaO*+98 E � � Ta+ GMv ? ( +���:a+-6B?7` G T!6s`�6 ( G x ? G 6BO*+-S-` v A�8WO G `bT�?
`�T>x ( `bS ( xR+Wx�8;T�?�? G r!TaQ �°+;� gC� G Ta+{zªO G `bT�?
��S G;E7E +-N�8P?7` G T v :aTaS@?7` G T£� %C+-S G TaQ*w G Ta+WS98;TaT G ?
+{<CO*+-S@?R? G Q!+@r!Ta+�8;T ( G T G;E 8P|!Nb+
O EHG S-+-676R` v xR+ E +-T�:!,.+ E 8P?7+1? ( +�`bT=r!T!`�?7+�6B? E `�Tage8 v ?7+ E +98;S (
? E 8;Ta67`�?7` G T£��A�T�r�Ta`�?7+�`bT�?7+ E LM8;NaxR+
6 ( 8;NbN ( 8-L\+1`bT=r!Ta`b?7+�T�:a,�|*+ E�GMv ? E 8;Ta67`�?7` G T!6�8;TaQ�? ( + E +1`b6
T G :aT!`b��:!+�T!8P?7: E 8;N�+-T�:a,.+ E 8P?7` G T�8P?R?7`b,.+FU{� � Ta+1S G :aNbQ�6H8-A�? ( 8P?R? ( + E +�`b6sT G S G�G;E Qa`�T!8P?7+
67A�6B?7+-, v�G;E 67? E `bTagM6-�

JLK N9JNM



����������	�

����	�	������ /M/

'�( + E +e`b6 ( G xR+@L\+ E 8�6B? E 8;`�g ( ? v�G;E x�8 E Q�xR89AK? G5E +-Qa:!S-+�`bTar!Ta`�?7+�67? E `bTag�Q=ACT!8;,.`bS-6
? G 8
r�Ta`�?7+R6B? E `bT!gM6uQ=A�T�8;,.`bS-6-� A v 67:aS ( E +-Qa:aS@?7` G T�+{<C`b67?76uxs+�6H8-A�`bT v�G;E ,�8;N�N�A�? ( 8P? ? ( +�QaA�T!8;,�`bS-6
`�6�S-Nb:a6B?7+ E `�Tag � G;E S-Nb:a67?7+ E �#� � +WgM`�L\+�?�x G�E `bg G;EHG :!6�`bTaS98 E T�8P?7` G Ta6 GMv ? ( `b6�`bT�?7:a`�?7`bL\+1`�Qa+98��

� 8:7 ���"/ C('�) < )�� 1 =�� C=+ � �
>Wm   i}n!i � � � j9l � o �=E0� n � j �� �� � ¢}+@?
:!6
6B?H8 E ?
x�`b? ( 8;T�A]`bTa`�?7`�8;N}`bT=r!Ta`b?7+167? E `bTagC� J�` <]6 G ,�+
67A�,�| G N�/�H GMv ? ( `�6k6B? E `bTag�N�8P|�+-N�Nb`bTag�`�?qx�`�? ( T�:!,W|*+ E B�� � +RgM+@?�? ( +-T�T!8P?7: E 8;N�+-T�:a,.+ E 8P?7` G T
���N/ �GW�%�+ !�? ( 8P?F`b6 8 G T!+{zª? G z G Ta+
,�8POaO!`bTag GMv % G T�? G ? ( +�6B? E `bTagC�KJ�` <�6 G ,.+RO�8;` E � &O�/*��
8;T!Q>S G Ta67`bQa+ E ? ( +�67+-��:!+-TaS-+ GMv J 8 E � G L5O EHG S-+-6767+-6 -�� G T5O EHG |�8P|!`�Nb`�?�A�6BO�8;S-+-6��	� x ( `bS (
8 E +eS G O�`b+-6 GMv ? ( +eO EHG S-+-676 - � &G�/*��16B?H8 E ?7`bTag�x�`�? ( ? ( +er!Ta`�?7+�67:=|!67? E `bTag&/ 	 � ����� / � GMv ? ( +
`�Ta`�?7`�8;Nt`bT=r!T!`�?7+
67? E `bTagC� � +WxR8;T�?�? G 6B?7:!Q=A�? ( +�Nb`b,.`�? � +�
 �

¢}+@?��	�) 8 � [�
 �	� � 6 � 6 / ? 0@� B ? 4 ? � 
 /��q|*+.? ( +�+@L\+-T�?�? ( 8P?�6BAC,W| G Nb6./�)
8;T!Q(/>8 GMv ? ( +�`bTa`�?7`�8;N}6B? E `bTag*/ 	 � ����� / � 8 E +�T G ?
S ( 8;TagM+-Q `�T]? ( +W?7`b,.+�`bT�?7+ E LM8;N ) B>�!U +�8;T!Q
, G;E + G L\+ E ? ( + E +18 E +1T G 6BAC,W| G Nb6s`bT.? ( +
67:a|!6B? E `bT!g�/�) : ������� / 8 	 � x�`b? ( ? ( `�6FO E#G O�+ E ?�AM� & G ?7+
? ( 8P?O0 � 6 � 6�/�,.+98;Ta6s? ( 8P?�8;NbNt6BA�,�| G Nb6 /93*�21M� Be8 E +�:=O*Q!8P?7+-Q�`�T.? ( `b6s?7`b,�+�`bT�?7+ E LM8;N°�
%=`b,.`bN�8 E N�A v�G;E 4 � � 
 /M�

'�( +-T]8�� 6-� �
) � 8�� 	 ��� )���H � 8 ��� : �

� �) 8 � [ ���

57:k��  m � � � % ��� � � � �L� �kgN� �S��� �.�VU �
0 � 4 � � � �����) 8 � [ � g�� ���=g � � ��	&� ��� 	*� g�� �VU��
0"� 4 � �C� � +

�� � ��� � ��
��S� �] ) � 8>_�� )���H � 8 � �VU �
0 � 4 � � /

# +@r!T!+�? ( + v�G NbN G x
`bTageO EHG |�8P|�`bNb`�?7`b+-6 v�G;E ? ( +�O EHG S-+-676 - � &O�/*�� G T>? ( +�`�T�?7+ E LM8;N ) B>�!U +
� � �� �N/ ) ��z�O EHG |�8P|�`bNb`�?~A ? ( 8P?�6B?H8 E ?7`bTag]x
`�? ( `�Ta`�?7`�8;N 67? E `bTag / 	 � ����� / ) +{<C? E +-,.+ E `bg ( ?6BAC,W| G N /�)u`b6�T G ?�:=O*Q!8P?7+-Q
� � �� �N/ 8 ��z}O EHG |�8P|�`bNb`�?~AW? ( 8P?F67?H8 E ?7`bTag�x
`�? ( `bTa`b?7`�8;NC6B? E `bTag / 8 ����� / � +{<C? E +-,.+
Nb+ v ?F6BAC,�z| G N / 8 `�6�T G ?�:=O*Q!8P?7+-Q
� � �N/�)/� / 8 ��zWO E#G |�8P|!`bNb`b?�A ? ( 8P?�6B?H8 E ?7`bT!g�x�`�? ( `bT!`�?7`�8;NR6B? E `bT!g /�) ����� / 8 | G ? ( +{<�? E +-,�+
E `bg ( ?k8;TaQeNb+ v ?}6BAC,W| G Nb6?/ ) � / 8R8 E +FT G ?q:=O*Q!8P?7+-Q�|�:=?k8;NbN G ? ( + E 6BAC,�| G N�6k8 E +�:=O*Q!8P?7+-Q*�

4 � � ��n & 
 �I�7���L� 0 � 4 � /�)
� / 8 � � gL	��Gl ���L� �=7$� � � l ���X	$�1� � 	/��� �C�
� � �VU �
0 � 4 � �� � ��� �) 8 � [ ��� � �� �N/ ) � � �N/ ) � / 8 � � �� �N/>8,�

N�NPO?QSRUT�VXW



/2 � ����� 	�� �����C�
	���


'�( `b6�`�61`�T�?7:a`b?7`�L\+-N�A>S-Nb+98 E |*+-S98;:a67+e:aT�?7`bN G T!+ GMv ? ( +e6BA�,�| G Nb6 / ) 8;T!Q'/ 8�`b61T G ?�:=O*Q!8P?7+-Q
? ( +�O E#G S-+-676 E :!Ta6e8;6�X�`bTaQ!+@O�+-T!Qa+-T�?WO EHG S-+-6767+-6�z�Nb+ v ?-w ,�`bQaQaNb+�8;TaQ E `bg ( ?�z�Qa:a+�? G�G : E
8;6H67:a,�Oa?7` G T�8P| G :a?*O EHG Qa:aS@?7` G Ta6�? ( 8P?k8�6BAC,W| G NMS98;TW|�+u:aO�Q�8P?7+-Q G TaN�A�67+@O�8 E 8P?7+-N�A1? ( EHG :!g (
N�+ v ? G;EeE `bg ( ?WS G T�?7+{<�?-� � +�6 ( 8;NbNugM`�L\+ ( G xR+@L\+ E , G;E +�8 E gM:a,.+-T�?76Wx ( `bS ( xs+�6 ( 8;NbN T!+-+-Q
v : E ? ( + E�v�G;E 8;T G ? ( + E +{<CO�8;Ta67` G T*�

Jq` E 6B? GMv 8;NbN°w9xR+ `bT�? EHG Qa:aS-+qr!Ta`�?7+u67? E `bTagRQ=ACT!8;,.`bS-6�x
`�? ( | G :aTaQ!8 E A
S G TaQa`�?7` G T!6 - � &O�/*�� � �"� �N/��
� � �2� /��
� �!5R � ��
Mw!x ( + E +�� � 
e,.+98;Ta6�+-,.Oa?�A>| G :aTaQ�8 E A�S G TaQa`b?7` G Ta6-��J G;E +�+{<a8;S@?7N�AMw�? ( `b6�`b6
8.J 8 E z
� G L]S ( 8;`�T>x ( + E + E 8P?7+ v :!TaS@?7` G Ta6 *�� � � � �N/,�
�1�RS G `�TaS-`bQa+�x�`b? ( ? ( + E 8P?7+ v :aTaS@?7` G T v�G;E - � &O�/*��
x
`�? ( ? ( + v�G NbN G x
`bTag�+{<CS-+@O!?7` G T�W xR+W8;QaQ>? E 8;Ta67`�?7` G T!6 v�G;E ? ( +�+{<�? E +-,�+�Nb+ v ?�6BAC,W| G N / �

/ � � + GY�
x
`�? ( E 8P?7+-6

*�� � �"� �N/ � �o+ G,��� � �,* �N/H/ � �I+ / G,���
`�T ( + E `�?7+-Q v�EHG ,�- � &O�/*��#� %=`b,.`bN�8 E N�AMw-xs+s8;QaQ�? ( + ? E 8;Ta6H`�?7` G Ta6 v�G;E ? ( +F+{<C? E +-,.+ E `bg ( ?k6BA�,�| G N
/ �

�H/ � +S�?G
x
`�? ( E 8P?7+-6 * � �B/ � �f+S�?G�� �#�

¢}+@?*� |�+58�? E 8 I +-S@? G;E A v�G;E ? ( +�O E#G S-+-676�- � 6#8P?7`b6 v A�`bT!g G : E S G TaQ!`�?7` G Ta6�? ( 8P?3/�) � / 8
8 E +eT G ?�:aO�Q�8P?7+-Q |�:=? G ? ( + E 6BAC,WL G Nb6�|*+@?~xs+-+-T�? ( +-, 8 E +�:=O*Q!8P?7+-Q*� '�( +-6H+eT G ?7:=O*Q!8P?7+-Q
67A�,�| G Nb6�67:=|*Qa`bL�`bQ!+ � G T�? G ? ( E +-+�O�8 E ?76 ��� )C� ��� 8 � ��) 8 S G;E7E +-6BO G TaQa`�TagMN�A v�EHG , ? ( +�Nb+ v ? GMv
/9)~w v�EHG , ? ( + E `bg ( ? GMv / 8 8;TaQK`bT5? ( +�,.`�QaQaNb+;�

� A � �N� �2� � � � �"� �N��� ) �2� ����� �qxR+�Qa+-T G ?7+�Qa+-Ta6H`�?�A v :aTaS@?7` G Ta6 v�G;E ? E 8 I +-S@? G;E `b+-6 GMv ? ( +.O EHG z
S-+-6H67+-6 - � �/- � &G�/*�� � � � �C��� /�)�� �2� ����� � & G ?7+�? ( 8P?-w v�G;E +{<=8;,.O!Nb+;w � � ) ,�89AK|*+WS G T!67`bQa+ E +-Q�8;6�8
? E 8 I +-S@? G;E A GMv ? ( +�O EHG S-+-6H6 - � &G�/*�� � �"� �C� � / ) � �sx�`�? ( | G :aT!Q!8 E A�S G TaQ!`�?7` G Ta6-�

¢}+@? � ( 89L\+ I :a,�O!6�8P?�?7`b,.+-6 � 3�`bT�? ( +�O�8 E ?�� � )�8;TaQ 8P?W?7`�,.+-6 U/3�`bT�? ( +�O�8 E ?��,) 8 �
# +-T G ?7+!�B���,�t? ( +F6BA�,�| G N GMv ? ( +F67? E `bTag GMv ? ( +u? E 8 I +-S@? G;E A���8P?}?7`b,.+ �\wPx ( `bS ( `b6£Ta+{<C?£? G ? ( +
N�+ v ? v�EHG , ? ( +F6BA�,�| G N�/�) ��0 G Ta67`bQa+ E ? ( +uS G TaQa`�?7` G T�8;N;O EHG |�8P|!`�Nb`�?�A � v�G;E ? ( +uO EHG S-+-676 - � &O�/*�� �
? ( 8P?�/�) � / 8 ��8 E +�T G ?F:=O*Q!8P?7+-Q.:aT!Qa+ E ? ( +�S G TaQ!`�?7` G T�? ( 8P?F? ( +�? E 8 I +-S@? G;E A3� � G :a?767`bQa+R? ( +-6H+
?~x G 6BA�,�| G Nb6
�s`b6�gM`bL\+-T*� A ?�`b6�+-��:!8;N*? G

� �N/�)/� / 8 � � ��� � �N/�)F�,� � ):� � �N/�) � / 8 � ��) 8 � � �N/ 8 � ��� 8 �
x ( + E + v�G;E +{<=8;,.O!Nb+

� �N/�)F�,� � ):�$�
� : �
�
3 � �

+{<�O �
6 ��� 3 	 � 6 � 3,� � �
�
* �k� ��� 3�� /�)�+a� ��� 3,�^	 � � � �ªX2�

JLK N9JNM



����������	�

����	�	������ /ZX

x ( + E +.� H �,U2�
� � : � � B�� � :a?
8P?�? ( +�6H8;,�+�?7`b,.+

� �� �N/ ) ��� ` � �N/ ) �,� � ) ����� � � � � �N� � ) �
'�( +�6H8;,.+�+-��:!8;Nb`�?7`�+-6uS98;T.|*+Rx E `�?B?7+-T v�G;E ?~x G�G ? ( + E O E#G |�8P|!`bNb`b?7`b+-6q8;T!Q�8;Nb6 G�v�G;E ? ( +�x ( G Nb+
O EHG S-+-6H6�xs+WgM+@?

� � �VU��
0"� 4 � ��` � �N/�) � / 8 ��� ����� � � �"� �N� �
x ( + E +�� � � �"� `b6 G : E O EHG S-+-676�x
`�? ( +{<=S-Nb:aQa+-Q E 8P?7+-6Wx ( `bS ( S G :!NbQ�:=O*Q!8P?7+*/9)^� / 8 �M& G x xR+
T G ?7+�? ( 8P?�� � � � � `b6�8�O EHG Qa:aS@? GMv ? ( E +-+�`bTaQa+@O*+-TaQa+-T�?qO EHG S-+-6767+-6 x
`�? ( | G :aTaQ!8 E AWS G TaQa`�?7` G Ta6

� � � �"� ��� ]�� � ��� _ � ] ��� � �
	 _ � ] �
	 � � _T167`bT!g�? ( `b6�8;TaQ5? ( +WN�8;6B? v�G;E ,�:!N�8;+�xs+WgM+@?�? ( + E +-6H:aN�?-�

 �u� m&n=l   m � E0� n � j �� ���� A�T�? E#G Qa:!S-+F8�6B? E :aS@?7: E + GMv T G TaS G ,.,e:=?H8P?7`�L\+R8;NbgM+@| E 8�`bT;� � ��!%$��
`�T�? ( + v�G N�N G x�`�Tag1xR89AM�2& G ?7+�? ( 8P?G� � v�G;E , 81|�8;67`b6 GMv ? ( `b6u67O�8;S-+;� # +@r!Ta+�8�,e:aN�?7`�O�Nb`bS98P?7` G T
GMv ? ( +-67+W+-Nb+-,.+-T�?76�`bT5? ( + v�G NbN G x�`bTagex�8-A�W

�
�
� � � +\�

�
� � � ����

�
�

J G;E ? ( +W`bTa`�?7`�8;N�r!Ta`b?7+�6B? E `bTag3GP] � _ �@/ 	 � ����� / � O�:=?

G � )9�A/ 	 � ����� /9) 	 � � G�) � 8 �A/9) : �@����� / 8 	 � � G�� 8 �@/ 8.: �.����� / �
� +�6H89A]? ( 8P?�8�Nb`bTa+98 E�G O*+ E 8P? G;E�
 `bT`� � ��! $ �
8;Qa,.`�?76�8�S-N�:a6B?7+ E +{<�O�8;T!67` G T�` v ? ( + E +e+{<C`�6B?
� ! � G O*+ E 8P? G;E 6 
 � � �>� / ��!sw7� ! � G O*+ E 8P? G;E 6 
 � � � � / � !Rw18;TaQ[� !a� � G O*+ E 8P? G;E 6

 H � � � � � /,�
� �'!Rw!67:aS ( ? ( 8P? v�G;E 8;NbN G6� G � �@/ 	 � ����� / � w

�
�

 � �

) � 8�� 	 ��� )���H � 8 ���
� �
�
� � 
 � � ����� � � ��� � � �

�
��� 	 
�� � ��� � �
	 � � � �
	 � � �

�
� 	 
 � � �
	 �

� : E g G 8;N}T G x `b6�? G gM`�L\+�+{<CO!Nb`bS-`�?RS-Nb:a67?7+ E +{<�Ot8;Ta67` G T v�G;E ? ( +�6H+-,.`bg EHG :=O]+{<CO U\Q
4 � � ��n 3 4 	��Gl ���L� �=7$� � � �2� � ���S������� �+�D�S��gN�kgN�5	/�2� �C�

�
�
����� +{<CO9�VULQ6����

) � 8 � 	 �	� )���H � 8 ���
) �
�
� � ��/�� �VULQ ]�� � ��� _ � + � � ��� � ) � � ��� 	 # ) � 8 + � � �
	 � ) � � � 	 +{<CO9�VU\Q ] �
	 � � _ � + � ���

N�NPO?QSRUT�VXW



/ � � ����� 	�� �����C�
	���


7 	1�S� � Q 7$�kgL	A� �������
�S� 	&� �I� � � �B�S����g ��� � �/l �*�I�:JI��
 � 	/��� � �87$� gL	�gL	�� �����X� �S�"�/�I����� � ����=�;������� �D��������� gN� ��� � � 4 	��@� �S��g+������g�� � 	I� � # 	 � H � / �I���L��gL	�� ��7$� � �
��

��� 8 	 ) 	 �
U �
��� E

R
� ����� E

R
�

7 	1�S� � gL	�� � ���.gK�>�/	�	���gN� ��� � � ��
��S� ���L� � ��� ��� �	� � �>�B� 	cgL	/��g � �3� 	��
��	�� ���(�
l�gL	�� �.g+� � � � G�) 8� �F�K�/����g�� � ��g�� � �C�@g ��� � � � C � #!) 8 7 �Ig �KJ2� �2�-� E R l ����	 gL	�� �*�I�:JI��
$� 	/��� � 7$�kgL	D� �W�/������� �� �������kgN� ��� � �N/9) � / 8 �S�% � �U�/l � & G ?7+�? ( 8P?
# ) 8
S98;T�|*+�S G Ta6H`bQa+ E +-Q�8;6�? ( + E +-6B? E `bS@?7` G T GMv*G Ta+ G O*+ E 8P? G;E �°S G TaTa+-S@?7+-Q
�\+ E Ta+-N-��? G 6B? E `�TagM6 GMv Nb+-T!g;? (=4 6X0 6�/M� ' G gM+@?s? ( +18;NbgM+@| E 8;`bS
+{<�Ot8;Ta67` G T E +@x E `�?7+�? ( +
6H:a,
�
R
� ���������

R
� `bT5? ( + E `bg ( ? ( 8;TaQ>67`bQa+ GMv�v�G;E ,�:!N�8 �  ���8;6�R

� ���������
R
�
� �
) 8

�R
� ���������

R
�
] ) 8>_

x ( + E +�? ( +�N�8;67?�67:a,�`b6 G L\+ E 8;N�N �i�9� ����� �	� � 67:aS ( ? ( 8P?
� & G E R v 8;S@? G;E 6 v�G;E 6BA�,�| G Nb6 /�) 8;TaQ / 8 �
� 4R?�Nb+98;6B? G T!+ v 8;S@? G;E E

R
v�G;E +98;S ( 67A�,�| G N GMv ? ( +�`�Ta`�?7`�8;N�6B? E `�Tage|�+@?~xs+-+-T(/�) 8;TaQ / 8 �

A ?k`�6}:a67+ v :aNM? G S G ,.+�|�8;S7�W? G ? ( +�+{<�Ot8;Ta67` G T ��/ �#� 0�8;NbN�Qa`�8;g E 8;, A 8�6H+-��:a+-T!S-+ E
R
� � ����� �2E

R
� �

0 G T�? E `b|!:=?7` G T��3�CA � GMv ? ( `b6�Qa`�8;g E 8;, `�6
? ( +�S G;E7E +-6BO G TaQa`�Tag.?7+ E , `�T ? ( +e+{<CO�8;Ta6H` G T�`bTCz
S-N�:aQa`bTag>`�T�?7+-g E 8P?7` G T G L\+ E ? ( +�6H`b,�O!Nb+{< GMv ? ( +�?7`b,.+�L;8 E `�8P|!Nb+-6-w�S G;E7E +-67O G T!Qa`bTagMN�A ? G ? ( +
G;E Qa+ E `bT5? ( +�6H+-��:a+-T!S-+=E

R
� � ����� �2E

R
� � & G x xR+�Qa+@r!Ta+�8�Ot8 E ?7`�?7` G T


 � ��� [ � 
 
G)���� � �
�


 � )	��
 [ �����%� ����� �-/�


x ( + E +
? ( +-67+1? ( E +-+�67:=|�67+@?76RQ G T G ?�`bT�?7+ E 67+-S@?�+98;S ( G ? ( + E W v�G;E +{<a8;,�O!Nb+;w�1 � 
 � ��� [ `��_E R �8;S@?76 v�EHG , ? ( +�N�+ v ? GMv /9) ��0 G;E7E +-6BO G TaQ!`bTagMN�AMw�E
R
 8;TaQ�?7`b,.+eLM8 E `�8P|!N�+-6�� 3 v 8;NbN�`bT�? G ? ( E +-+

6H:=|!67+@?76-�
� `�? ( 81gM`�L\+-T�Q!`�8;g E 8;, A xR+�8;676 G S-`�8P?7+R? ( E +-+ G ? ( + E Q!`�8;g E 8;,.6FA � �2Ao
 �2A � 8;6 v�G NbN G x
6-�

A � `b6�8]67:=|�67+-��:!+-TaS-+ GMv E
R
� � ����� �2E

R
� x�`�? ( `�TaQa`bS-+-6�|*+-N G TagM`�Tag5? G 
 � ��� [ � ' G gM+@?fAI
 xR+

8;N�6 G ?H8P�\+W8e67:=|!67+-��:a+-TaS-+ GMv E
R
� � ����� �2E

R
� x�`�? ( `bT!Qa`bS-+-6�|�+-N G TagM`bTagW? G�
 
G)	��� � � 8;TaQ>, G Qa` v A? ( +>`bTaQa`bS-+-6e`bT ? ( + v�G NbN G x�`bTag xR89AM� A v 1@� 
 
!)���� � � ? ( +-T v�G;E �*3 � �kN93*�
0C32�Wxs+]Q!+@r!Ta+

��*3 �I�kN93*� 4 32�2� 4 3 � 0C3;6�� �:G � ) � � � �O6 /.x ( + E +5G � ) � � ��`b6�? ( +�6B? E `bT!g5? G ? ( +�Nb+ v ? GMv / ) 8P?
? ( +WS G;E7E +-67O G T!Qa`bTag�?7`�,.+W, G ,�+-T�?-� '�( 8P?
`�6 v�G;E ? ( +�8;S@?7` G TD�

�
E
R
 xR+�S G :aT�? 4 3�6B?H8 E ?7`�Tagv�EHG ,U? ( +
r E 6B?R6BAC,W| G Na? G ? ( + E `bg ( ?s8 v ?7+ E / ) � 2�+-,�`bTaQ.? ( 8P?sxR+�8;Nb6Bx�8-AC6��CT G x x ( + E +
? ( +

JLK N9JNM



����������	�

����	�	������ /21

S G T!67+ E L\+-Q 67A�,�| G N / ) `b6-�G%C`b,.`�N�8 E N�A`A � `b6�Q!+@r!Ta+-Q�|!:=?�`bT�? ( `b6�S98;67+�xR+.S G :aT�?W6B?H8 E ?7`�Tagv�EHG , ? ( +�r E 6B?�6BAC,�| G N�? G ? ( + E `bg ( ?�8 v ?7+ E / 8 �
� `�? ( gM`�L\+-T Q!`�8;g E 8;,aA xs+�8;676 G S-`�8P?7+�8KS-N�8;676 GMv Q!`�8;g E 8;,.6 �3�CA.�1S G T!67`b6B?7`bT!g GMv 8;NbN

Q!`�8;g E 8;,.6�x ( `bS ( S98;TK|*+ G |a?H8;`bTa+-Q v�EHG , A |�A>8;N�N}8;NbN G xR8P|!N�+�O�+ E ,�:=?H8P?7` G Ta6 GMv E
R
 � D + E z

,e:=?H8P?7` G TK`b6�S98;NbNb+-QK8;N�N G x�8P|!Nb+�` v ? ( + G;E Qa+ E
GMv +98;S ( O�8;` E E
R
�
�2E
R
 |*+-N G T!gM`bTage? G ? ( +�6H8;,�+

S-N�8;676 
 � ��� [ w 
 
G)���� � � G;E 
 � )	��
 [ `b6�T G ?�S ( 8;TagM+-Q*�'�( +-T �
����� ] � _ �5�CA.��� �3�CA � � �5�CA 
 � �3�CA � �

'�( `b6 v�G NbN G x�6 v�EHG , ? ( +�S G ,.,e:=?H8P?7`�LC`�?~A GMv E
R
�^E
R
 � E

R
 E
R
��|*+-N G TagM`bTagy? G Qa`���+ E +-T�?

S-N�8;6767+-6-wa:a6H`bTag�67+@O�8 E 8P?7` G T GMv ?7`b,.+�LM8 E `�8P|!Nb+-6 � 8 �
��� � n!m�� � 4 	1� � �C�@g*l ���X	@��� � � �L
��S�?� ��	&� � �9g��S� �X�.gN� � � � ��g��S� �H� ���N� ��gV7 �
�S� ���I� ����g�� ����gN� ���
�I��� �
	 ���A� �2� � ���S���C� �\e ��� � ��g��S���igN�+��� ��� � � �S��� 7 �C� ���
	 �B��� � ����
���� gL	�� ���
	 � �kgN�+��� �/l
�
	 ���A����� � � �S��� � � �.� ����
���� �
� 8�� ���"/ C('�) < � % ��=?>,+��1C

 �u� m&n=l   m�< � mZj �� �� �
>Wm  ��u  j � l �� �� & 
 ����	 gL	����>�1�S����g ��� � hH�/��� � �+�I� 7 � � �
�7gL	/��g�l ���7��� ��� # B gL	�� � �5�"h�� �.g �
� � ��� � � # B ����� �>���S����g ��� ��� � ������	LgL	/��g,lS���&� 
��S� � � � � gN� ��� �@g+�
� � � G"� � 	 � ����� � � gL	������� 	 �/l

�
�
�°+{<�O ��Q U ��6 � ���

� � � �S���;gL	/�I� � � l ��� � ��	&� ��� / �
�*��� � ��
��S�ol ���G� ��	&� �S���S����g ��� � 
 ] � _ � 
 ] � _H � � � � � 	 �*� 
��S� � � �I��� ��
��S� � � � �kgN� ��� �@g+�
� � �

G6� � 	 � ����� � � � �*�� � � � � ����� � � � � +{<CO9��Q U � � � � � � � � � ! � ����� � 	 � � 
 ] � _ � � � 	 � � � 	 ! � ����� � � +{<�O ��Q U �7 	1�S� �<gL	�� ���;	 � � ��
��S� ���L� 0 � 4 ������	?gL	/��g 6  � ?�0 �Q6(�%�
� ? 4 ?  �'�% � �U�/l � � A�`bT!Qa:aS@?7` G T�x ( + E + G T�? ( +
r E 6B?�xs+
O!:=? � �3� B�� � T�? ( +167+-S G TaQ56B?7+@O�?H8P�\+�? ( +
G O*+ E 8P? G;E +{<CO�8;Ta67` G T � ���#��4
N�N£?7+ E ,.6 GMv `b?�x�`�? ( 6  � ? 0�� 6(�%�
� � 4 ?  � xs+�8;QaQ ? G
� � � � T�? ( +eTa+{<C?�6B?7+@O�xs+�+{<CO�8;TaQ�+98;S ( ?7+ E , GMv ? ( + G O*+ E 8P? G;E +{<CO�8;Ta67` G TKx�`b? ( +-`�? ( + E
6���?Q0 � B ? 4 ?  � G;E 6  ��?b0 � B ? 4 ?b� v : E ? ( + E � � +�Q G `�?�`bT�? ( + v�G NbN G x
`bTag

N�NPO?QSRUT�VXW



/Zf � ����� 	�� �����C�
	���


x�8-AM� ' 8P�\+ v�G;E +{<=8;,�O�Nb+.? ( +�S98;67+L6(� ? 0 �
� � 4 ?  � 8;TaQ x E `�?7+ v�G;E +{<�O9��Q � � ��� ��8;T+{<CO�8;Ta6H` G T>67`b,.`�N�8 E ? G ? ( +�|�8;67`�S�+{<�O�8;T!67` G T6� ���
�
�
� �\+{<CO9��Q � � �����$� �

3 � 3 � ) �
�
�  +{<�O9��Q � � �  � � � �  � � �  "! � ����� ��� � � # �3 )

� +�8;QaQ�?7+ E ,.6�x�`b? (  � ? 1 � � ? G � ��8;T!Q v�G;E 6(� ? 1 S G T�?7`bT�:a+�`bT�8567`b,.`�N�8 E x�8-AM�
'�( +�`bTaQa:!S@?7` G T5+{<�O!` E +-6�8 v ?7+ E r!Ta`�?7+�T�:a,�|�+ E�GMv 6B?7+@O�6-�

>Wm   i}n!i � � � j9l � o < � mZj �� �� � '�( +]S-+-T�? E 8;N
`�Qa+98 GMv ? ( + S-Nb:a6B?7+ E +{<�Ot8;Ta67` G T `b6.? G�v : E ? ( + E
+{<CO�8;TaQ � �� �N/ ) �s8;TaQ � �� �N/>8 ��`bT�? ( +�6#8;,.+�6BO!` E `b?-� � T!+1S98;T!T G ?�Q G `�?Rx�`�? ( G TaN�A�O G 6H`�?7`�L\+
?7+ E ,.6�`bT5? ( +WS-Nb:a6B?7+ E +{<CO�8;Ta67` G T*�

¢}+@?�Qa+-T G ?7+�T G x � �) �N/9):�$� � �� �N/9):�#� '�( +-T
� �) � �/ ) ��� /M6 � �) �N/ ) � � � �) � �/ ) � / ) 	 � � 
 � �) � �/ ) � �/ ) 	 � �

A�TaQa+{<c0F8P? ���) ,.+98;Ta6s? ( 8P?�xR+�S G Ta67`bQ!+ ERG : E O EHG S-+-676R6B?H8 E ?7`bTagex�`b? ( ? ( +167? E `bTag / 	 � ����� /�)�w? ( +u|�8 E ,.+98;T!6£? ( 8P?£? ( + 6BAC,W| G N\:aT!Qa+ E ? ( +u|�8 E xR8;6k:=O*Q!8P?7+-Q*�-J G;E +{<a8;,�O!Nb+;w � �) � �/9)/� /�) 	 � �
,�+98;Ta6�? ( 8P? /9)F`b6�:aO�Q�8P?7+-Q 8;TaQ'/�) 	 � T G ?-� '�( +-T�:a67`�Tag�8 E gM:a,�+-T�?76167`b,.`�N�8 E ? G Nb+-,.,�8  
xR+�gM+@?

� �) � �/ ) � / ) 	 � ��� � �) 	 � �N/ ) 	 � � � �N/ ) 	 � �
x ( + E + � �N/ ) 	 3��F`b6�? ( +
O EHG |�8P|!`�Nb`�?�Ae? ( 8P?R`bT�? ( +�O EHG S-+-6H6�6B?H8 E ?7+-Q�x
`�? ( ? ( +
6B? E `bTag�/ ) 	 3 ����� /�)
67A�,�| G N / ) 	 3�`�6�T G ?�:=O*Q!8P?7+-Q5|!:a? G ? ( + E 6BAC,W| G Nb6�8 E +�:=O*Q!8P?7+-Q*�$41Nb6 G

� �) � �/�) � �/�) 	 � �$� ��
3 ���

� �) � �/�)/� ����� � �/ ) 	 3 : � � / ) 	 3��$� ��
3 ���

� �N/ ) 	 3�� � �) 	 3 �N/ ) 	 3��
� : E r!T!8;N*+{<CO�8;Ta67` G T>`b6�? ( :a6

� �) �N/ ) �$� / 6 ��
3 � �

� �N/ ) 	 3�� � �) 	 3 �N/ ) 	 3�� � 1��

& G ?7+�? ( 8P? � �N/ ) 	 3���� � �VU 3 �R8;TaQ�|�A�`�?7+ E 8P?7`bTage? ( +�+{<CO�8;Ta67` G T�xR+�gM+@?�? ( +�+{<�O G Ta+-T�?7`�8;NbNbA
S G T�L\+ E gM+-T�?16H+ E `b+-6 v�G;E � �) �N/9)��#�% ��� �/l7�
l;gL	�� �I� � 	 
 � T167`bTag�6H,�8;NbNbTa+-6H6 GMv Usxs+WgM+@?

� ��� �) 8 � [ � � ��� 8 	 ) �
v�G;E 6 G ,�+ � ��� �VU � � /&� ? ( `b6 v 8;S@?
S98;T]|*+�+98;67`bN�A�O EHG L\+-T]x�`�? ( G :=?�S-Nb:a6B?7+ E +{<CO�8;Ta6H` G TH�#�

A~?7+ E 8P?7`�Tage? ( +�+{<�O�8;T!67` G T � 1��Fxs+�gM+@?�8eS G T�L\+ E gM+-T�?
67+ E `b+-6 v�G;E � �) �N/ ) �Fx�`�? ( ?7+ E ,�6�T G ?
Q!+@O�+-T!Qa+-T�? G T � :=OK? G ?7+ E ,.6 GMv�G;E Q!+ E � � v�G;E 6 G ,.+ �M� /M� � <�O G Ta+-T�?7`�8;N*S G T�L\+ E gM+-TaS-+
GMv � �) �N/�)��R8;6 � +�
 v�G NbN G x�6-�

JLK N9JNM



����������	�

����	�	������ /&[

57:k��  m � � � � �=����� l �� �� � 
 ���7�I� � U gL	1�S� �5� h2� �@g � ���G�=�@g��S����������	*�V� �7���DgL	�� ����g �/l � � 	Fj
� � g�� �.g+� � � � � � 4 	�� � 	5����� �=gL	1�GlS���L� �=7$� � � �

� 
 ���L��� � � � � gN� ��� �.g+� � � � G � ����������	 �;��� �9g � ��g 
 �N�(�!U2� G � � � ��� 	 �B� � �8C g ���I� �
� �.g �
���!	 ���.g ���;� � � ���/l � � 	 � �kg�� ���;	�� � � �/l��
��	�� ��� � /�3 � �N� ���@/93 � �N�(� G!�!U � � � G ������	5gL	/�ig

����� �"/93 � �N� � ����� � /93 	 �N� � � �����
����� 7 	��V� 	 ��� �VgL	�� �I� ���6� ��	N����� � ����gE� � 
C��� 
����6� ��g �6�>���S�.gN�kgV�UgN�+���@�L�=�;� � � � 7 	/��� �
gN� 	&�.� ��g��S� 
C��� ) B>�!U +"� Z ��g2�/�Ig �KJ��=gL	��7� � � �
�S	&�S�9gGgL	/�ig 1 H � �ogL	�� �X	 �2�-� �X�@g ���I�@�B� � � j
gN�-
��.� ���D� h � 4 	1�X� � ����g � � ��gN� � l
�XgL	��Gl ���L� �=7$� � � � ���>��� �.gN�:�X���

 � 
 �������L� U � � U � � � � �


 �N�(�!U ��� 
 
 �N�(�!U � �
� � 
 �-
��S� /93 Y �N� �$�A/ H ����� /�3 � � �N� � �A/ 	 � ��������� gN� ������� ��� �.g+� �.�S�UgN�+�I� �
�/l /93 � �N� �.6/93 � � � �N� �2�
0 � B � ��� � � �����L�1�S����� ��g������ � ���S�9gN�V� ���-� �L��� �@g+�
�.�S�Ug���� �4 	�� �S�I	5���
l ���=�;� � �.	/�2� �C� � �LgL	������ � ��� gN� ���dg �XgL	�� � � � 	*g �

� 4 �=J�� �S�I	5� � ��	N����� �
����� � / ) � ����� � / 8 � �����4 	��S�DgL	������C����	*�V� �;�;�����S�=gL	��@��������� gN� ���dgL	/�ig9l ��� �2�-� 0

/93 � �N� �$�A/ )�����@�
� �.g � �/l�� �����L�1�S����� ��g?��� g+� ���H�UgN�+���@� ��) ��� 	 � �kg�� �.g+� � � � g+����� �:� g ��� �:�X� � � � j�� � gV7 � �S�
/ ) ����� / ) 	 � � � 4 	��X��� ��� �@g+�
�.�S�UgN� ��� � ��� �?gL	��$� �X�.g+� ��� gN� ��� � �/lXgL	��@��� ��� �X� � - � &O�/*��7$� gL	(� � �kgN�+�2� �.g+� � � � � /�3 � ����� /93 � ! � g �'gL	��<g+����� �:� g ��� �:�X� �>����	?gL	/��g?�.g �I�.gN� � � 7$�kgL	(� � � gN� ���
�.g+� � � � /�) ����� / 8 � ��gL	'�"hig+� �S	&� �
� � 	>g
����� � �kl@g�� ��	N����� � /�) � / 8 ��� � ����g �K�/����g���� �S�Ug?���L�
��gL	�� � �
��	�� �2�M�7�I� �$�K�/����g�� � �

� +�gM+@?W? ( `�6�Q=ACT!8;,.`bS-6W8;6�8>Nb`�,.`�? GMv r!Ta`�?7+�6B? E `bTag>Q=ACT!8;,.`bS-6 v�G;E 67,�8;NbN U{� � +�:a67+.? ( +
S-N�:a6B?7+ E +{<CO�8;Ta6H` G T*��¢k+@? GP] � _ � / 	 � ����� / � |*+�? ( +W67:=|�6B? E `bTag � GMv ? ( +�Nb+-Tag;? (  � 
 / � GMv
? ( +�`bTar!Ta`�?7+�`bTa`�?7`�8;Nk6B? E `bT!g G�� xR+�8;g\8;`bT�r=< 6 G ,.+�6BA�,�| G N9/�H GMv ? ( +e`bTa`�?7`�8;Nk6B? E `bT!g��#� � +
8;N E +98;Q=A�O EHG L\+-QeS G T�L\+ E gM+-TaS-+ GMv Qa`�6B? E `�|!:a?7` G Ta6 GMv 6BAC,W| G Nb69/ H 8;TaQ./ 	 � 8;T!Q GMv ? E 8 I +-S@? G;E `b+-6
`�TCzª|*+@?�xR+-+-T�? ( +-67+�6BAC,�| G N�6-�$& G x
+{<=8;S@?7NbA�`�T�? ( +�6H8;,.+�x�8-AMw�gM`�L\+-T6/�3 � � �N� � � /

	 � xR+
r�TaQ�? ( +�Qa`�? E `�|!:=?7` G T GMv /93 � � �N� �#w!`°� +;� GMv ? ( +�r E 67?R67A�,�| G N v�EHG ,�? ( +�Nb+ v ? GMv / 	 � x ( `bS ( `b6
T G ?R:aO�Q�8P?7+-Q*� '�( +
S-N�:a6B?7+ E +{<�Ot8;Ta67` G T�`b6s? ( +�6H8;,.+�8;TaQ�xs+�6 ( 8;NbN�T G ? E +@O�+98P?�`�? ( + E +;� � A

N�NPO?QSRUT�VXW



/ZY � ����� 	�� �����C�
	���


`�TaQa:aS@?7` G T�xs+�r!TaQ�8;N�N G ? ( + E 6BAC,W| G Nb69�LA TaQ!+@O�+-T!Qa+-TaS-+ GMv `bT!S E +-,.+-T�?76 v�G;E ? ( `�6 E 8;T!Q G ,
O G `bT�?1O EHG S-+-676�`b6�S-Nb+98 E �.41NbN G ? ( + E 6B?H8P?7+-,.+-T�?76W8 E +�O EHG L\+-T�67`�,.`bN�8 E NbA�? G ? ( +�6B?H8P?7+-,�+-T�?76
v�G;E ? E 8 I +-S@? G;E `b+-6�|*+@?�xR+-+-T(/ H 8;T!Q / 	 � �

'�( + v 8;S@?�? ( 8P? E 8;T!Q G , 67+@?76 
 �VU.� � ��8 E +�`bT=r�Ta`�?7+�8�� 6-� v�G;E 8;NbNPU v�G NbN G x�6�|�A�S G L\+ E `bT!g
) B>�!U +�|�A�`bT�?7+ E L;8;N�6 GMv 67:10�S-`b+-T�?7N�A.67,�8;NbN�N�+-Tag;? ( U HP��41NbN G ? ( + E O EHG O*+ E ?7`b+-6 GMv Q=ACT!8;,.`bS-6 v�G;E
8 E |!`�? E 8 E AMU�8 E +e+98;67`bNbA G |!?H8;`bTa+-Q |�+-S98;:!67+�? ( +@A ( G NbQK:!Ta` v�G;E ,.N�A�`bT 8;NbNq`bTa`b?7`�8;N*S G TaQa`�?7` G Ta6
v�G;E U � U/H&�
� 8)( � � ��= ����� C ) <�� ) <
� +�6#8-x ? ( 8P?-w v�G;E r!Ta`�?7+�?7`b,.+;w=67+@?76 
 �N�(�!U ��? G gM+@? ( + E x�`�? ( r=<C`�Tage8e6BAC,�| G N GMv ? ( +1`�Ta`�?7`�8;N
67? E `bTag�g\8-L\+�:a6R8eg G�G Q E + v + E +-TaS-+ v�E 8;,.+;� � ( +-T UF|�+-S G ,�+-6�`bT=r!Ta`b?7+�? ( `b6 E + v + E +-TaS-+ v�E 8;,.+
Q!`b676H8POaO*+98 E 6��ª8;6 
 �N�(�!U �O+ �2�
8;TaQKxs+�Ta+-+-QK6 G ,�+W,.+98;Ta6�? G :!TaQa+ E 6B?H8;T!Q5x ( + E +�xR+�8 E +
6H`�?7:!8P?7+-Q G TK? ( +�6B? E `�TagC� '�( + E +W+{<C`b67?76 G Ta+�x�8-A>? G Q G `�? G TaS-+W8;T!Q v�G;E 8;NbN°� � :=?�xR+W6 ( 8;NbN
6H+-+�T G x ? ( 8P?�? ( `b6Rx�8-A]`�6�+{<�? E +-,�+-N�A>T G T>S G Ta6B? E :!S@?7`�L\+;�

0 G Ta67`bQ!+ E ? ( +�67+@?'! # GMv S G T=r�gM: E 8P?7` G Ta6 G;E]v :aTaS@?7` G T!6 G T % ?H8P��`�Tag L;8;Nb:!+-6>`bT�!s�
'�( `b6�`b6.8�? G O G N G gM`�S98;N�6BO�8;S-+ +-��:a`bOaO*+-Q�x
`�? ( ? ( +>O E#G Qa:!S@?e? G O G N G g;AM�A4
N�6 G ? ( +>g EHG :aO
GMv ? E 8;Ta67N�8P?7` G Ta618;S@?76 G T�? ( `�6�? G O G N G gM`bS98;N�6BOt8;S-+;� A T=r�Ta`�?7+�6B? E `bTag�S98;T�|*+e`bQa+-T�?7`�r!+-Q]x
`�? (
8;T�+-��:a`�LM8;Nb+-TaS-+�S-N�8;6H6 GMv�v :aTaS@?7` G Ta6�:=O�? G ? E 8;Ta67N�8P?7` G Ta63�°6 ( ` v ?76
�#� �F��:a`�LM8;Nb+-TaS-+�S-N�8;676�S98;T
S G T�?H8;`bT G Ta+�6B? E `bTag&�°` v ? ( + v :!TaS@?7` G T�`b6RS G Ta6B?H8;T�?
�#war!Ta`�?7+
T�:!,W|*+ ERGMv 6B? E `�TagM6E�°` v ? ( + v :!TaS{z
?7` G T�`b6�O*+ E ` G Qa`�S �#w G ? ( + E x�`b6H+.`�?�S G T�?H8;`bTa6eS G :aT�?H8P|�Nb+.T�:a,W|*+ EWGMvRv :aTaS@?7` G T!6-wq8;NbN GMv ? ( +-,
Q!`��t+ E +-T�? v�EHG ,�+98;S ( G ? ( + E � '�( +�67+@?�� GMv 8;NbNt+-��:!`�L;8;N�+-TaS-+
S-N�8;6767+-6s|*+-S G ,.+-6�8�? G O G N G gM`�S98;N
67O�8;S-+
`�T�? ( +1`bTaQ!:aS-+-Q.? G O G N G g;AM� A�T�? ( `b6�? G O G N G g;A.?�x G `bT=r!T!`�?7+�6B? E `bT!gM6s8 E +1S-N G 67+�` v ? ( + E +
+{<=`b6B?76�67:10�S-`b+-T�?7N�A�N G Tag�67:=|�6B? E `bTageS G ,., G TK? G | G ? ( E +@O E +-6H+-T�?H8P?7`�L\+-69�

J G;E ��`�|a|!6�r�+-NbQa6 G T % ? ( +�? ( + E , G Q=ACT!8;,.`�S�Nb`b,.`�?�`b6�Qa+@r!Ta+-Q :a67`bTag�N G S98;N v :aTaS@?7` G Ta6-�
' G Qa+@r�Ta+�8.T G ?7` G T GMv 8.N G S98;N v :aTaS@?7` G T>`bT G : E S98;67+ G Ta+WTa+-+-Q!6�? G :a6H+
	�+ E ,.+-N G�� 6�8&<C` G ,
GMv S ( G `bS-+;w=`°� +;�u? G S ( G�G 67+ G Ta+ E +@O E +-67+-T�?H8P?7`bL\+ v�EHG ,�+98;S ( +-��:a`�LM8;Nb+-TaS-+
S-N�8;676-w�? ( 8P?R`b6F? G r=<
6 G ,.+R6BA�,�| G N v�G;E +98;S ( 6B? E `bTagC� � Ta+sS98;Te6#8-AW? ( 8P?q? G r!T!Q � + EHG O G `bT�? �°S G�G;E Qa`�T!8P?7+�67A�6B?7+-, �
`�T�6BO�8;S-+ G Ta+�Ta+-+-Q!6
	�+ E ,�+-N G�� 6�8&<=` G , GMv S ( G `bS-+;�(4 v ?7+ E ? ( `b6 G Ta+�S G :aN�Q�S G Ta67`bQ!+ E N G S98;N
v :aTaS@?7` G T G T�? ( +-67+ E +@O E +-67+-T�?H8P?7`bL\+-6F8;TaQ�+{<C?7+-TaQ.`�?�|�AW? E 8;Ta6HN�8P?7` G Ta6q? G 8;NbN v :aTaS@?7` G T!6q`�T�? ( +
+-��:a`�LM8;Nb+-TaS-+�S-N�8;676-� '�( `�6�`b6 G |�LC` G :a6HN�A>`bT�? E 8;S@?H8P|!Nb+�8;TaQKxR+�6 ( 8;NbNk:a67+�, G;E +eS G Ta6B? E :aS@?7`bL\+
8PO!O G 8;S ( +-6�? G r!TaQ E + v + E +-TaS-+ v�E 8;,.+-6-�

A�? ( `bT=� ? ( 8P?�? ( +-67+ Qa` 0�S-:aNb?7`b+-6 ( 89L\+ 6 G ,�+ v :aTaQ!8;,�+-T�?H8;N
T!8P?7: E + � |!:=?�S G ,.O!Nb+@?7+-N�A
Q!`��t+ E +-T�? v�EHG , T G Ta+{<=`b6B?7+-TaS-+ GMv O G `bT�?76�`�T T G TaS G ,.,e:=?H8P?7`�L\+>gM+ G ,.+@? E A �#w�+-6BO*+-S-`�8;NbN�A�`bT
( `bg ( + E Qa`b,.+-T!67` G T!8;Nk67`�?7:!8P?7` G T!6�z G Ta+�S98;TaT G ?�r=<�8�O G `bT�?1`bT � 6BOt8;S-+ � `bTaQa+@O*+-TaQ!+-T�?7N�A GMv
? ( +�O�8;6B?-�

2�+ v + E +-TaS-+�O G `bT�?sS98;T>|*+ E +-N�8P?7+-Q5? G 8�N G S98;N G |!67+ E L\+ E |�A�O!:=?B?7`bTag ( `b,�8P?�6 G ,.+�O G `bT�?
GMv ? ( +�`bTa`�?7`�8;Nu6B? E `bTag]8;T!Q Qa+@r!T!`bTag56 G ,.+ E :aNb+-6 GMv ( `b6 I :a,�O!`bT!g�`�T�?7`b,.+;� '�( +-T xs+.S98;T

JLK N9JNM



����������	�

����	�	������ /Zd

N G�G � 8P?e? ( +�S G;EHE +-N�8P?7` G T v :!TaS@?7` G Ta6e8P?�? ( +�O G `bT�?76eS-N G 67+�? G ? ( + G |!6H+ E L\+ E 8;T!Q v 8 E 89xR89A
v�EHG ,U`�?-� � Ta+�S98;T�O!:=?�8;Nb6 G 67+@L\+ E 8;Nt67:aS ( G |!67+ E L\+ E 6�8;TaQ�6B?7:aQ=A�? ( +-` E ,�:a?7:!8;N!Qa`�6BO G 67`�?7` G T*�

A v ? ( +�`�Ta`�?7`�8;N*6B? E `bTag�`b6�r!Ta`�?7+�? ( +-TK? ( +W6H`b,�O!Nb+-67?sx�8-A `b6�O!:=? G |!67+ E L\+ E 8;N�xR89A�6
? G�G T!+
GMv ? ( +�+-TaQa6 GMv ? ( +e67? E `bTag � v�G;E +{<a8;,�O!N�+;wt? G ? ( +eN�+ v ? G Ta+ �#��J G;E +�gM+-Ta+ E 8;N�xR89A�`b61? G r=<
8;g\8;`�T�8�6BAC,�| G N�/�H GMv ? ( +�`bTa`b?7`�8;N�67? E `bTag�8;TaQ�8;6767`bgMT.T�:a,�|*+ E B�? G `�?-� '�( +-T�8;NbN E +-,�8;`�Ta`bTag
+-N�+-,.+-T�?76egM+@?e? ( +-` E T�:a,�|*+ E 6W8;:=? G ,�8P?7`�S98;NbN�AM� � T!+�S98;T `b,�8;gM`bTa+.? ( 8P?e8KN G S98;N G |!67+ E L\+ E
6H`�?76�8P?R67`�?7+ B��'T
T�?7`bN!? ( `b6F67A�,�| G N!`b6�T G ?s:aO�Q�8P?7+-Q.? ( + G |!67+ E L\+ E 6B?H89A�6�8P?s? ( +
6#8;,.+�O G `bT�?-�
� ( +-T&/ H `b6F:=O*Q!8P?7+-Q�x�`�? ( 6 G ,.+�6H:=|!6B?7`�?7:a?7` G T*/ H + G�? ( + G |!67+ E L\+ E*I :a,�O!6 �°:!67`bTag�6 G ,�+
J�8 E � G L�`�8;T E :aN�+ �q? GWG Ta+ GMv ? ( +�6BAC,�| G N�6 GMv G G;E ? G�G Ta+ GMv `�?76�Ta+-`bg ( | G : E 6$/ 	 � � / � 8P?s? ( +
, G ,.+-T�?-� '�( +-T�T�:a,W|*+ E � + EHG `b6�O E +-67S E `�|*+-Q>? G ? ( +e6BAC,W| G Nkx ( + E +W? ( + G |�67+ E L\+ E `b6
8;T!Q
? ( + E +-,�8;`bTa`bTag�+-Nb+-,.+-T�?76�8 E + E +-+-T�:!,.+ E 8P?7+-Q>S G;E7E +-67O G T!Qa`bTagMN�AM� ' G +-67S98PO*+�Qa`b6H6H8PO*+98 E 8;TaS-+
`�T>S98;67+.G6�Q�;w!? ( + G |!67+ E L\+ E 6 ( G :aN�Q I :a,�O>? G�G Ta+ GMv `�?76�Ta+-`bg ( | G : E 6-�

J G;E 8�gM`�L\+-T G |!67+ E L\+ E�G T!+�S98;T]Qa+@r!Ta+�N G S98;N£S G;E7E +-N�8P?7` G T v :aTaS@?7` G Ta69� 4 N G S98;N G |!67+ E L\+ E
O EHG LC`bQa+-6�:a6�x�`�? ( 8 � + E#G O G `bT�?W8;T!Q�? ( :!6�x�`�? ( 8;T +-T�:a,�+ E 8P?7` G T�8P?e8;T�A�?7`b,.+@U{� '�( +-T
xR+�N G�G ��8P? � ���2�
6M11� ��� 	 3 � ����� �
�2�C11��� � 3��2�21 # � wk8P?�?7`b,�+@U#��A ?�`b6�S-Nb+98 E ? ( 8P?�`�T�? ( +
gM+-T!+ E `bS�67`�?7:!8P?7` G T ? ( + E 8;TaQ G , r!+-NbQ G T % Qa+@r!Ta+-Q�|�AK? ( +-6H+�S G;E7E +-N�8P?7` G T v :aTaS@?7` G Ta6�x
`bNbN
T G ?�|�+�67O�8;S-+ ( G , G gM+-T!+ G :a6-�
4
6�8;T +{<=8;,.O!Nb+�S G Ta67`�Qa+ E ? ( +�S98;67+Wx�`�? ( 67:=|�6B?7`�?7:=?7` G T!6 GMv ? ( + v�G;E ,

GD+a	!� ��G�� � /�� � 	K� �  

�uS G T�?7+{<C? v�E +-+�g E 8;,.,�8 E 6�x�`�? ( G :=?�?7+ E ,.`bT�8;N*6BA�,�| G Nb6
�#�
¢}+@? ? ( + G |!67+ E L\+ E�I :a,�O�6 8;N�xR89A�6F? G ? ( + E `bg ( ?�6BA�,�| G N GMv ? ( +�6B? E `bT!go	 � '�( +-T�8P? O G `bT�?

B�xs+�6 ( 8;NbN*67+-+W8�r�Ta`�?7+�J 8 E � G L]S ( 8;`bT>x�`�? ( ? E 8;Ta67`�?7` G T>`�T�?7+-Ta6H`�?7`b+-6

� � � � �
�
* �N/ +�� �1�

# +-T G ?7+�`b?76167?H8P?7` G T!8 E AKQ!`b6B? E `�|�:=?7` G T>|�A���� '�( +-T�6B?H8P?7` G T!8 E AKQa`�6B? E `�|!:a?7` G T GMv ? ( +�S G;E7E +{z
N�8P?7` G T v :!TaS@?7` G T

�9�N/ 	 � ���0	 � � /�H ���2H � � � � �$�N/ � * �N/?+�� 	 � �"H��� � * �N/X+a	 �
0 G T�? E 8 E AK? G ? ( `b6-w�? ( +�Nb`�,.`�?7`bTag�Qa`b6B? E `b|!:=?7` G T GMv / � `b6�`bTaQ!+@O�+-T!Qa+-T�? v�E#G ,I/�He8;T!Q�`b61? ( +
N�`b,.`�?7`bT!gWQa`b67? E `�|!:=?7` G T GMv ? ( +�r!T!`�?7+�J 8 E � G L]S ( 8;`�T>x�`�? ( `bT�?7+-Ta67`b?7`b+-6

� � � � �
�
* �N/ + �����

J G;E ? ( +�6H8;,.+�+{<=8;,�O�Nb+FS G Ta6H`bQa+ E 1 G |!67+ E L\+ E 6 G |!67+ E L\+ E 6}O�:=?k8P?kQ!`��t+ E +-T�?kO G `�T�?76}8P?q?7`b,.+?B��
�1+ E +�`�?R`b6s+@L�`bQ!+-T�?R? ( 8P?�N G S98;N v :aT!S@?7` G Ta6R8P?RT!+-`bg ( | G : E ( G�G Qa6 GMv Qa`���+ E +-T�?sN G S98;N G |!67+ E L\+ E 6
|*+-S G ,.+W,�:=?7:�8;NbN�A�`bT!Qa+@O*+-TaQa+-T�?-�

N�NPO?QSRUT�VXW



 �B � ����� 	�� �����C�
	���


%C+-+ ) /�+kx ( + E +�? ( +�S98;6H+ GMv ? ( + G |!67+ E L\+ E 67`�?B?7`�Tag�8P?1? ( +W+-TaQ GMv ? ( +e6B? E `bTag�`�6�6B?7:aQ!`b+-Q
`�T>, G;E +�Qa` 0�S-:aN�?�S98;67+-6-�

� � ��� � ��� � 	 ��� �����	� � ��
��	� ��	 � � ��
 �F� 
�
�������
 � �
���

0 G Ta67`bQa+ E 8;T `bTaQa+@O*+-TaQa+-T�?�O EHG S-+-676�x�`b? ( N G S98;N�`bT�?7+ E 8;S@?7` G Ta6.67?H8 E ?7`bTag�x
`�? ( 8;T `bTar!Ta`�?7+
67? E `bTag�8;TaQ Qa+@r!T!+-Q `�T�? ( + v�G NbN G x�`bTag x�8-AM� � `b? ( E 8P?7+�/Mw�`°� +;� 8 v ?7+ E +{<�O G Ta+-T�?7`�8;NRx�8;` z
?7`�TagK?7`�,.+�x�`�? ( ,.+98;T /MwF? ( +�67A�,�| G Ns`�T 8�gM`�L\+-T L\+ E ?7+{< |*+-S G ,.+-6���x�`�? ( O EHG |�8P|�`bNb`�?~A
� ���2�2� � � ��� � ���2�#� A�T�L;8 E `�8;T�?�,.+98;67: E + v�G;E ? ( `b6
O EHG S-+-676�`b6 � + E T G :aN�Nb`k6H+-��:a+-T!S-+�x
`�? ( O EHG z
|t8P|!`bNb`�?7`�+-6 �9����� GMv 6BAC,W| G Nb69� � +�6 ( 8;NbN*S98;N�N*67:aS ( ? E 8;Ta67`�?7` G Ta6�`bTaQa+@O*+-TaQ!+-T�?s? E 8;Ta67`b?7` G Ta6-�

0 G Ta67`bQ!+ E 8;Nb6 G 8.67,�8;NbN£O*+ E ?7: E |�8P?7` G T GMv ? ( `b6�O E#G S-+-6769� 416767:a,.+W? ( + E +e8 E +e8;N�6 G.E 8P?7+-6
� ����� + G!�
� � ] ��_ ��x�`�? ( x ( `bS ( 8;T�A 6BAC,W| G N ���5`b6 E +@O!N�8;S-+-Q�|�A 8Kx G;E Q GF� '�( +-67+ E 8P?7+-6Q!+@O�+-T!Q G T]? ( +�S G T=r!gM: E 8P?7` G T � � ] �>_ `bT]? ( +WTa+-`�g ( | G : E ( G�G Q � ����� GMv �!w?G S98;T]|*+�+-`�? ( + E
+-,.Oa?�A G;E S G Ta67`b67?76 GMv*G Ta+ G;E ?~x G 6BAC,W| G Nb6-� � +�8;6767:a,�+ v : E ? ( + E ? ( 8P?s8;NbN!? ( +-67+ v :aTaS@?7` G Ta6
� � � � � ? ( + E +�`b6
8�r!Ta`�?7+�T�:a,�|*+ E�GMv ? ( +-, ��8 E +�6H,�8;NbN*+-T G :ag ( � '�( `�6�67+@? GMv O�8 E 8;,.+@?7+ E 6�xR+
6 ( 8;NbN�S98;NbN*? ( +W67,�8;NbN�O*+ E ?7: E |�8P?7` G T E +-gM` G T*�

($8:7 � � �B= < +�= � ''> ) =?C=/�< ) C
� +W6 ( 8;NbN*gM`�L\+�?�x G Qa+@r!T!`�?7` G Ta6 GMv Nb`b,.`�?7`�TagW,.+98;6H: E +-6-�
� �=����� l �� �� ��� g ���@g07$�kgL	��S��	&� � � 	 � �kg����.g+� � � � �����$� ��� � �+��� � ��� �.� ��������� �X���S� 
��S� �!���7���@j
	 � � gN� ���3�kg � �?���G7 ���C� ��gB
��S�@g�� h B � �;e ��� � �+�D�S� gL	�� �����X� � � ��gN�+�I� l>�/��� gN� ��� � � �N/9�H�VU � ����� / � : 3 	 � �VU ���
� � 7 	��S� � � � � �6�.g+� � � � �/l � �S� � gL	 1 � � � � � � 	*�kgN� � � �/��� ��g �/l'gL	��X���ol>�/��� gN� ��� � l ��� U=+

 �
�'�����VU �%+ 
 � 7 � � 	/�2�-� �����L� � � 	*�kgN� � � � ���X� ��� ��gN� ���cl��;� � gN�+���@� �& G ?7+�? ( 8P?18P?
Nb+98;6B? G T!+�Nb`b,.`b?7`bTag�O G `bT�?�+{<=`b6B?76�Qa:!+
? G S G ,�O�8;S@?7Ta+-6769�
� � ��� m � o\n �a¡ � j-l&m � i	�}l �� ���� A T�? ( +F6BOt8;S-+ ( G , G gM+-Ta+ G :!6kS98;67+ xs+�S98;TW:a67+�8;TW8;N�?7+ E T!8P?7`bL\+
8PO!O EHG 8;S ( � J�` <�6 G ,.+�T�:!,.+ E 8P?7` G T�8P?�?7`b,.+�B�8;T!Q�8;6H67:a,.+�? ( 8P?1? ( +�`bTa`�?7`�8;N}Qa`b6B? E `b|!:=?7` G T
G T v :aTaS@?7` G Ta6 %�+ ! `b6�8�6B?H8P?7` G T!8 E A E 8;TaQ G ,�O EHG S-+-6H6 ��� ¢k+@?�:a6�S G Ta67`bQ!+ E ? ( +16H+-��:a+-T!S-+
GMv 67:a|!6B? E `bT!gM6EG � � / 	 � ����� / � GMv ? ( +.`�Ta`�?7`�8;N�`bT=r�Ta`�?7+�6B? E `bT!g GF� J G;E r=<=+-Q � S G Ta67`�Qa+ E
r�Ta`�?7+�Q=ACT!8;,.`bS-6 G � �VU ��6B?H8 E ?7+-Q v�EHG , G � x�`�? ( ? ( +.`bTa`�?7`�8;NqQ!`b6B? E `�|�:=?7` G T G T�`�?�?H8P�\+-T 8;6
? ( + E +-6B? E `�S@?7` G T GMv �t� # +@r!T!+�+-,�O!` E `bS98;N G Ta+�O G `bT�? S G;E7E +-N�8P?7` G T v :aTaS@?7` G T!6�* � �,�!U �#� J G;E ? ( `b6
?H8P�\+W? ( +�6B? E `�Tag5G � �VU ��8P?�?7`b,.+ U�8;TaQ>? ( +WT�:a,�|*+ E �3� ���!U2� � � GMv 67:=|!67? E `bTagM6G��`�T>`�?-�
4 � � ��n9� 
 �I� � 	����L� U /

� �3� ���!U2� � �!+ *D� ���!U �

JLK N9JNM



����������	�

����	�	������  �/

��� � +�
 ����� l �������-� 1 �
� � � ] � _ � 3 * � � �!U ��� /

'�( `b6 v�G NbN G x�6 v�EHG , ? ( +�S-Nb:a67?7+ E 8 E gM:a,.+-T�?76�Qa+@L\+-N G OaO*+-Q�`bT�? ( +�O E +@L�` G :!6
67+-S@?7` G T�?H8P��`�Tag
`�T�? G 8;S-S G :aT�?�? ( 8P?�6B? E `bT!gM6�S-N G 67+�? G ? ( +�| G :!TaQ!8 E A�gM`�L\+W8eLM8;Ta`b6 ( `�Tag�S G T�? E `�|�:=?7` G T5? G ���

� �=����� l �� �� & Z � 	 �kgN� � � ���I� � � � ��gN� ���5l>�;� � gN� ��� �7�I� �G��� � ��� 	*� gN� � � �/��� ��g � �$� �?� �/l * � � �!U �
��� U + 
���� �N� ���-�P���I� � � � ��gN� ���cl>�;� � gN� ��� � * � � �!U � � � 
C��� �+�I��gF� l=gL	�� �L���L����g��D�L��� ��� ���UH��� �N�����L��gL	��S	 g+����� � � ��gN� ��� � � 
C��� �+�I��gF� l=gL	�� �L�D� 	 �B�M�!� �����2� 	�� � ��� ��
?gL	�� ��� �S	;� � l 7 �
� ���;	&�S����g�� � �C� � � /9H ����� /93 	 � ��g+����� � � ��gN� ��� � � 
����
� ����g?	&� �C�>�;� � �I� ! # �
57:k��  m � � & C ��gL	��?� 	����L�H�1�S�@gV�/��� �igN�+��� � � � � ���5� � 	*�kgN� � � �����X� ��� �igN�+���Ml��;� � gN�+�I� �?��� � �;� ���H� � �4 	1����� ��� � � � ��� 7$�kgL	 � � 
����
� ����g � ��� � � � ��gN� ���5l>�;� � gN� ��� � 7 	�����	9�I� � �2�M� ���;� ���H� � �
� +�6 ( 8;NbN!gM+@?�+{<CO!Nb`bS-`�?�67+ E `b+-6 v�G;E ? ( +1S G;E7E +-N�8P?7` G T v :aT!S@?7` G Ta6-� A T�O�8 E ?7`�S-:aN�8 E w v�G;E�G Ta+{zªO G `bT�?
S G;EHE +-N�8P?7` G T v :aTaS@?7` G Ta6Rxs+ ( 8-L\+

�$�����$� �9����� 
 � � � � � � �
� +W6 ( 8;NbN£8;Nb6 G O EHG L\+W+{<�O G Ta+-T�?7`�8;N£S G T�L\+ E gM+-TaS-+�? G ? ( `b6�`�T�LM8 E `�8;T�?�,.+98;67: E +;�% ��� �/l � � +�6 ( 8;NbN*:!67+�? ( +�6H8;,�+���`bT!Q GMv +{<CO�8;Ta67` G TK8;6 v�G;E ,�:!N�8 ��/ �sx ( + E +�8;g\8;`bT

Q �,Q�H 
 E �,Q�H 
 � R E R
|�:=? ( + E +�xs+�?H8P�\+FQ�HR? G |*+�? ( +�gM+-T!+ E 8P? G;EsGMv `�TaQa+@O*+-TaQa+-T�?�O EHG S-+-676-w�`ª� +;�u? ( + E 8P?7+
,�8P? E ` <
v�G;E ? ( +
`�TaQa+@O*+-TaQa+-T�?u? E 8;Ta67`b?7` G Ta6-�!E S G;E7E +-6BO G TaQa6 ? G ? ( +167,�8;NbN!O*+ E ?7: E |�8P?7` G T�8;TaQ�`b6sT G ?
O G 67`b?7`�L\+

�
�
E
R
� � �kN � � �

�
� ��� �

�
� 6 �

�
�

x ( + E +oN `�6R? ( +�? E 8;Ta6H`�?7` G T'�9�U�I+S�9	Y�\� & G ?7+W?�x G O EHG O*+ E ?7`b+-6 GMv E R W
/M��A~?76�T G;E ,�`b6  � � � �#� '�( :a6R? ( +�? G ?H8;N£LM8 E `�8P?7` G T]Qa+-S E +98;67+-6
T G ?�Nb+-676�? ( 8;T9 � � � �R?7`b,�+-6-�
 �� J G;E 8;T�A>,.+98;67: E +���? ( +�? G ?H8;N}S ( 8 E gM+ GMv ? ( +W,.+98;67: E +���E

R
`�6 � + EHG �

� +WS98;T]x E `b?7+
E
R
�QE :

R

 E 	

R
x ( + E +

�
�
E :
R
� � �kN?�/�

�
����� �

�
� �"�
�
E 	
R
� 6 � �kN �/�

�

N�NPO?QSRUT�VXW



 I � ����� 	�� �����C�
	���


� +e6 ( 8;NbN}:!67+�? ( +e+{<CO�8;Ta67` G T ��/ �#� & G ?7+e? ( 8P?�`bT]? ( +�`bT�?7+ E LM8;N ) � 3*�
� 3 	 � +k? ( +�L\+ E ?7`bS-+-6
Q G T G ?�S ( 8;TagM+W8;TaQ>xR+�S98;T>x E `�?7+

+{<CO ��Q�H��&�,�$� �
�
+{<CO9��Q�H � � �&� �$� �

�
� � H 
 B � ���&�,� �

x ( + E +��&�6� � 3 	 � 6A� 3�8;T!Qy+{<�O ��Q�H � � �&�,��`b6.`bT!Qa+@O*+-TaQa+-T�?�:aO�Q�8P?7`bTag O EHG S-+-676�`bT G T!+
L\+ E ?7+{<tw � H `�6�? ( +
Nb`�Ta+98 EsG O*+ E 8P? G;E x ( `bS ( ? E 8;Ta6 v�G;E ,�6R8;T�A�O EHG |�8P|!`bN�`�?�A�Qa`b67? E `�|!:=?7` G T G T(!
? G ? ( +�Qa`b6B? E `�|!:=?7` G T �9����� G T !R�

'�( +�T G;E , GMv ? ( +-` E Qa`���+ E +-TaS-+'B � ���&�,���
+{<�O9��Q5H � � �&� �G6 � H�?7+-TaQa6�? G � + EHG +{<CO G z
T!+-T�?7`�8;N�N�A v 8;6B?�8;6 ��+�
 �?0 ( G�G 6H+ �.6 G ? ( 8P?�B � � � � � � �& G x xs+�`�T�? EHG Qa:aS-+�Qa`�8;g E 8;,.6-w=`°� +;� Qa` E +-S@?7+-Q>g E 8PO ( 6�`�T�� :�� E x ( + E +�?7`b,.+�� : x
`bNbN
|*+�L\+ E ?7`bS98;N=Qa` E +-S@?7` G T*w\8;TaQ�S G :aT�?H8P|!Nb+R67+@?!E z ( G;E ` �-G T�?H8;Nª� # `�8;g E 8;,�6�x�`bNbN�N�8P|*+-N�? ( +s?7+ E ,�6
GMv ? ( +�+{<�Ot8;Ta67` G T*� '�( +�L\+ E ?7`bS-+-6 GMv Qa`�8;g E 8;,.6
8 E +�N�8P|*+-NbNb+-Q5|�A6����� �1�#� 4R?�?7`b,.+ B�? ( +�6H+@?
GMv L\+ E ?7`bS-+-6RS G `bTaS-`bQ!+-6Fx�`b? ( ? ( +167+@? GMv 6BAC,W| G Nb6 � L\+ E ?7`bS-+-6 � GMv ? ( +
`�Ta`�?7`�8;Na67? E `bTagC� � +�Q E 89x
8�L\+ E ?7`bS98;NuN�`bTa+ v�EHG , +98;S ( L\+ E ?7+{< � B>� ���1:!T�?7`bNq`�?�,.+-+@?76�6 G ,.+fE :

R
G;E E 	

R
x ( `bS ( :=O*Q!8P?7+

? ( `b6RL\+ E ?7+{<�wt8P?�?7`b,�+.� 3�� 4
6H67:a,.+�? ( 8P?�L\+ E ?7`bS98;N£Nb`�Ta+-6�8 E +�Qa` E +-S@?7+-Q5? G 67,�8;N�Nb+ E ?7`b,.+-6-�
A T | G ? ( S98;67+-6exR+�Q E 8-x 8]Ta+@x
L\+ E ?7+{<A��� 3i� �1�#� J EHG , `b?WxR+�Q E 8-x ( G;E ` �-G T�?H8;N�N�`bTa+-6

? G G ? ( + E Ta+@x L\+ E ?7`�S-+-6 ��� 3 � � )��*� �°`bT ? ( +�Q!` E +-S@?7` G T v�EHG , ��� 3 � � ):� �.� v�G;E 8;NbN�6BAC,W| G Nb6�/ � �
|*+-N G T!gM`bTag�? G ? ( +�Ta+-`bg ( | G : E ( G�G Q GMv �]x ( `bS ( g\8-L\+ E `b67+�? G ? ( +W? E 8;T!67`�?7` G T*� A�T ? ( +�r E 6B?
S98;6H+"� v�G;E E : ��xR+�Q E 8-x 8;Nb6 G Ta+@x L\+ E ?7`bS-+-6 ��� 3*�
	E�5x ( `bS ( 8POaO*+98 E +-Q `bTa67?7+98;Q GMv ? ( +
:aO�Q�8P?7+-QK6BAC,W| G N9/ � � � +eS G T!Ta+-S@?
? ( +-67+�T!+@x L\+ E ?7`�S-+-6
|�A ( G;E ` �-G T�?H8;NqNb`bT!+-6�x�`�? ( L\+ E ?7+{<
��� 3i� �1���°`bT5? ( +�Qa` E +-S@?7` G T5? G ��� 3*� ��� �#�
� A>`bT!Qa:aS@?7` G T�xR+�S G T�?7`bT�:a+�`�T5? ( `b6Rx�8-A]:aT�?7`bNtxs+WS G ,.+�? G ?7`�,.+ � 67Nb`�S-+;�
0 G T�? E `�|!:=?7` G T GMv ? ( +�Qa`�8;g E 8;,

�5�CA.�$��` �
� ) � � �

�3� � � �
� � � [ ) � � � �3� ��� 3 � �1� �

x ( + E + G TaN�A�L\+ E ?7`bS-+-6 ��� 3*� ���sx
`bNbN�gM`�L\+�S G T�? E `�|!:a?7` G T*� '�( +@A>8 E +�+-��:!8;N*? G E��
R
�

0 G T�? E `�|!:=?7` G T GMv +98;S ( L\+ E ?7`�S98;N!Nb`bT!+ GMv Nb+-T!g;? ( 67,�8;NbN�+ E ? ( 8;T ��`b6 +{<CO9��Q�H
�&�,�#� 0 G T�? E ` z
|�:=?7` G T GMv +98;S ( L\+ E ?7`bS98;N
Nb`bTa+ GMv Nb+-T!g;? ( g E +98P?7+ E ? ( 8;T � `b6.+-`b? ( + E � H G;E B ��� : 6@��	 �
x ( + E +3� : `b6�? ( +�?7`�,.+�S G�G;E Qa`�T!8P?7+ GMv ? ( +�:=OaO*+ E L\+ E ?7+{< GMv ? ( +�Nb`bTa+;w � 	 z�N G xR+ E S G�G;E Q!` z
T�8P?7+;�
0 G T�? E `�|!:=?7` G T GMv +98;S (K( G;E ` �-G T�?H8;N£N�`bTa+�`b6�/M�
4
6�`�?�`b616B?H8;TaQ!8 E Q�`�T S-Nb:!6B?7+ E +{<�O�8;T!67` G Ta6 v�G;E N�8 E gM+ � xR+er E 6B?1?H8P�\+ � � � �167:10�S-`�+-T�?7N�A

6H,�8;NbN*8;TaQ>6 ( G x � |�A58POaO EHG O E `�8P?7+ E +-6H:a,.,�8P?7` G TB� ? ( 8P?�? ( + E 8;Qa`b:!6 GMv S G T�L\+ E gM+-TaS-+&�ª8;T�8&z
NbA�?7`bS-`b?�A E +-gM` G TH�R`b6�`�TaQa+@O*+-TaQa+-T�? GMv �W�

' 8P�\+.6 G ,.+�L\+ E ?7+{<��'�I� � � ����8P?W?7`b,.+ �U67:10�S-`b+-T�?7NbA N�8 E gM+;��¢k+@? �K|*+ G T�Qa`b67?H8;TaS-+
+{<a8;S@?7N�A # v�EHG , ? ( +.Nb+ v ?�+-TaQ GMv ? ( +�6B? E `bTag]8P?�?7`b,�+ �
8;TaQ�6H:10�S-`b+-T�?7N�A v 8 E 89xR89A v�E#G ,

JLK N9JNM



����������	�

����	�	������  ;X

| G ? ( +-TaQa6 GMv ? ( +16B? E `bT!g�8P?R?7`b,.+ �W� � +�8;6767:a,.+
? ( 8P?s? ( +16B? E `bTag�`b6�r!Ta`�?7+18;TaQ�`b?76�Nb+-T!g;? (
� `b6�,�:!S ( g E +98P?7+ E ? ( 8;T # 8;TaQ �W� � +>6 ( 8;NbNsO E#G L\+5? ( 8P?�? ( + G Ta+{zªO G `bT�?�S G;E7E +-N�8P?7` G T
v :aTaS@?7` G T�8P?1? ( `b61L\+ E ?7+{<�S G T�L\+ E gM+-6�? G 8�Nb`b,�`�?�`bTaQ!+@O�+-T!Qa+-T�?7NbA GMv ( G x�� 8;TaQ # ?7+-TaQ�? G
`�T=r!Ta`�?~AM�

' G O EHG L\+>? ( `b6�xR+]6 ( 8;NbNRQa+@r�Ta+ v�G;E +98;S ( Qa`�8;g E 8;,-A�8�g E 8PO (�� �CA.�#w�8�S-N�:a6B?7+ E�GMv
? ( `b6�r=<=+-Q�L\+ E ?7+{<�� � �CA �1`b6�Qa+@r�Ta+-Q�8;6�? ( +.,�8&<C`b,�8;NuS G TaTa+-S@?7+-Q Q!` E +-S@?7+-Q�67:a|!g E 8PO ( GMv
A S G T�?H8;`bTa`�Tag �5� � � � ���s`b?767+-N v 8;TaQ5T G ?�S G T�?H8;`bTa`bTag�8;T�A�Nb`bT!+�x�`�? ( S G T�? E `�|!:=?7` G T � HPw=8;T!Q
, G;E + G L\+ E�v�G;E +98;S ( L\+ E ?7+{<]? ( + E +�`b6 G T!N�A G Ta+W`bTag G `bTag�Nb`�Ta+*� v�EHG ,�|!`bgMgM+ E ?7`b,�+-6
�#�& G x r=<>6 G ,.+ � waxR+�Qa+@r!Ta+�`�?76�S G T�? E `b|!:=?7` G T]8;6

�5� � �$� �
� � � ] � _ � � �3�CA �

2
+-67:a,.,�8P?7` G T�8;Nb6 G x�`�NbN�gM`�L\+�:a6W8567`�,�O!Nb+ E�v�G;E ,�:!N�8�? G S98;NbS-:aN�8P?7+ �3� � �#� 0 G Ta67`bQ!+ E ? ( +
N G xR+-6B?FL\+ E ?7`�S-+-6 GMv � w�? ( 8P?�`�6u? ( +�L\+ E ?7`�S-+-6 v�EHG , x ( `bS ( ? ( + E +�8 E +�T G , G;E + G :a?7g G `bTagWN�`bTa+-6
|*+-N G T!gM`bTag�? G � � '�( +@A�S98;T |*+ GMv ?~x G ��`bT!Qa6�W1xs+.Q!+-T G ?7+�L\+ E ?7`bS-+-6�N�AC`bTag G T�?7`b,.+�6HNb`bS-+
� + E#G |�AcE H18;TaQ.? ( + E +-6B?�|�AcE � � � + E +-,�+-,W|*+ E ? ( 8P?s`bT'A I :a6B?F|�+-N G x ? ( `b6 L\+ E ?7+{< � �VE �
? ( + E +�`b6�8�N�`bTa+o�qx�`�? ( S G T�? E `�|!:=?7` G T � HP� A v :!TaQa+ E `�?�? ( + E +�`b6�8�L\+ E ?7+{<]T G ? G T]67Nb`bS-+ � + E#G w
? ( +-T xR+�,�8P�\+ E +-67:!,.,�8P?7` G T�:a67`bT!g'E

R � H � B�� '�( :a6 G TaN�A]N�`bTa+-6o�F+-TaQ!`bTag�8P?�67N�`bS-+ � + E#G
8 E +�Nb+ v ?-� '�( +@A�O EHG LC`bQa+�? ( + I7G `bT�?WO EHG |�8P|!`�Nb`�?�A�Qa`b6B? E `�|!:=?7` G T�`bT�? ( +�L\+ E ?7`bS-+-6e` v ? ( +�? E +-+
I :a6B?18P| G L\+WNb`�Ta+-6�x�`�? ( � HWx ( `bS ( `b6�`bT!Qa+@O*+-TaQa+-T�? � + E T G :aNbNb`ª� 4
6H67:a,.+�r E 6B?�? ( 8P?
? ( + E +�`b6
T G L\+ E ?7`bS-+-6�`�T � G T>?7`�,.+�67Nb`bS-+ � + E#G � '�( +-T>? ( +�S G T�? E `b|!:=?7` G T �5� � � GMv � `b6

��� �3� � ������� � � �5� � � �
�

� �

x ( + E + �3� � �s`b6�+-`�? ( + E B ���&�,� G;E � XZY�� � 8;TaQ � ��`b6 E��
R
�

4 � � ��n�� 
 �I� ��� � � # B �>�
	�� �:�S��g � ��� 	����L��gL	�� � �.� � �>����	 � H gL	;��g�l ��� ���L� � � � � � � H 7 �	;��
��
��� � ] � � � �3� � � � ��� � � � ]�
 _ : � ]�
 _7 	1�S� � � � � �XgL	��$�>�/	 �
l(� � � � gL	�� �/l(� � �B�X�$�/l � 7$� gL	 � � � � gL	�� � � � ��g�� �?gL	/��� � � ��� � � j

�E�/	��
�S� �/l.
��S�@gN���
�X� �/l � �
%=`b,.`bN�8 E N�AMw�` v �
( 8;6RL\+ E ?7`bS-+-6 G T]?7`b,.+�67Nb`�S-+ � + E#G w G Ta+�S98;T>O EHG L\+�? ( 8P?�? ( +-` E S G T�? E `�|!:a?7` G T
?7+-T!Qa6s? G � + E#G 8;6 � � x ( +-T � +�
 � '�( :a6-w :!67`bTag�67?H8;TaQ!8 E Q5,.+@? ( G Qa6 GMv 67:!,.,�8P?7` G T G L\+ E
? E +-+-6 G Ta+�S98;TKO EHG L\+�? ( + v�G NbN G x
`bTage? ( + G;E +-,>�

N�NPO?QSRUT�VXW



 C� � ����� 	�� �����C�
	���


57:k��  m � � 3 � �&	/��
��XgL	���l ���L� �=7$� � � lS���X	@�1� �7l ���'gL	��L���B�;�;��� �9g���� 	*� gN� � � � ��� � � � ��gN� ���
l>�;� � gN� ���

�9� � ��� �



�5� � �

e ��� � � � ��gN� ����l>�;� � gN� ��� � ��gOgN� 	5� U � ��� 
��S� � �7g � �kg � hH�/���B� ��gN� ���-� �olS���.g �
D   m   � ��n!m � � Z � g �/� � ��� �
� ��� �F� � 	 � � g�� �.g+� � � � � ����� �X��� �I��� �I�H� � g+����� �.� ������� � �X� � �

��S� � 
 ���
�I� � # � � #!� � % ��� ����g�� � � �*) � #F)/�!U ) �2�
0F�U/��  ��gL	��6� ��� ��� ���N���L�:�X�G�/l&��
��S��g �7gL	/��g ��g(gN� 	&�X�U � �!U � �,U � 
�� gL	�� �@g+�
� � � �@g ���.gN� � � lX� �I	 #F) � � �*) � � � � � # � �!U � �/� � � #�� �!U � � gL	�� � � � � � � �L� � gN�
�
l;gL	���� � � ��g��S� � �:� gN� ��� � 4 	1�S�DgL	��Gl ���-� �=7$� � � � � 	*�kg �*� h2� �@g

Nb`b,[ ��� � � � � ) � # ) �!U ) � ���$� � ) �

� � � � � # � �/� � � # � ��� ��� Nb`b,[ � � � � � � � � # � �!U � �/� � � # � �!U � �
�I���'gL	��@����
���� �+�����
�X�

� � � � � # � �/� � � # � ��� ��6 �$� � � � �$� � � �
g�� ���'g ��� �S���(� hH�/���B� ��gN� ���-� ��lS�C�@g 7$� gL	 �9�
'�( +RO EHG�GMv�GMv ? ( `b6u? ( + G;E +-,U`b6F8;N G T!g�? ( +�6#8;,.+�Nb`bT!+-6 :a67`bT!g1S-N�:a6B?7+ E +{<CO�8;Ta67` G T.`bT�? EHG Q!:aS-+-Q
8P| G L\+;�

($8�� ���:=?C�CK+�� ��= '3+ � �
A�T�?7:a`�?7`�L\+-N�AMwt? ( +e6B? E 8P?7+-g;A GMv gM+@?B?7`bTag56B?H8P|!`�Nb`�?�A E +-6H:aN�?761`b6�? ( + v�G NbN G x�`bTagC� 4 gM`�L\+-T�L\+ E ?7+{<
S98;TyO EHG Qa:aS-+�`bTa6B?H8;T�?H8;Ta+ G :a67NbA � + EHG w G Ta+ G;E ?~x G L\+ E ?7`bS-+-6-� � :=?�? ( +5O EHG Qa:aS@?7` G T E 8P?7+-6
Q!+@O�+-T!Qa6�8;N�6 G G T ? ( +�+-T�LC` EHG Ta,�+-T�?-� � +�8;N E +98;Q=A ��T G x ? ( 8P?]6 G ,.+�Nb`�,.`�?7`bTag � N G S98;N �
`�T�LM8 E `�8;T�?1,�+98;67: E +�x�`bNbN}|*+�+-6B?H8P|�Nb`b6 ( +-Q�`bT ? ( +�6BAC6B?7+-, 8 v ?7+ E 6 G ,.+e?7`b,.+;� '�( `�6
Nb`�,.`�?7`bTag
,�+98;67: E +K8PO!O�+98 E 6.? G |*+>? ( +K:aTa`���:a+>N�`b,.`�?7`bT!g ,.+98;6H: E + � v�G;E `bT=r!Ta`b?7+�67? E `bTag�O EHG S-+-6H6-�
� <=8;S@?7NbA ? ( `�6>`bT�LM8 E `�8;T�?>,.+98;67: E +�x�`bNbN1gM`�L\+�:a6>`�T=r!Ta`�?7+-6H`b,�8;N�,�+98;T O EHG Qa:aS@?7` G T E 8P?7+-69�
'�( :a6R? ( +�6B?H8P|!`bN�`�?�A�S G TaQa`�?7` G T>6 ( G :aNbQ�|*+�? ( + v�G NbN G x
`bTagC�
57:k��  m � � � 
 ��� 	,hD��� � 7 ��� � g � ��� � ] ��_ � G � � � �����I+ GF�
� � ] ��_ �S� � � � ���L�

� � �
�
	 ��� �

�$��� � ] ��_ � �
6 � ��� � ] �>_ �"�2� 
 � � � � � ��� � ] ��_ � ���,� �
gL	1�*� � 	 � �kg��X� � 	�����	&� ��� � � �U�=��� gN� ��� ����g�� � 4 	��N� 	/��� � � �3�S� � �U���V�5� l � � B � g+� �I� �
�:�S��g � l
� # BB�

JLK N9JNM



����������	�

����	�	������  I1

� + G T!N�A 6B�\+@?7S ( ? ( +eO E#G�GMv�v�G;E ? ( +�? E 8;Ta67`b+-T�?�S98;67+;w}+ E g G Qa`bS�`b6���:a`�?7+�67`b,�`bN�8 E � '�( +eS98;6H+
x ( +-T]8;N E +98;Q=A

� H � �
� 	 � � �

��H���� � ] ��_ � �
6 � ��� � ] ��_ �"�2� 
 � � � � � ��� � ] ��_ � ��� � � #
�

v�G;E � + E T G :aNbNb`u,�+98;67: E + ��H.`bT�L;8 E `�8;T�?�x
`�? ( E +-67O�+-S@?�? G `bT!Qa+@O*+-TaQa+-T�?�? E 8;Ta67`�?7` G Ta6-�]J G;E +
Q!+-Nb`bS98P?7+�`b6�? ( +�S98;67+�x ( +-T � H � B�w�`°� +;� G TaN�A567+-S G TaQ G;E Qa+ E ?7+ E ,.6
8 E +�O G 67`�?7`�L\+;�

� +
x
`bNbN!:!67+
¢}A�8PO G :aT G L v :aT!S@?7` G T'�°6H+-+3) /M/ +-�#w=x ( `bS ( `b6�?H8P�\+-T5? G |*+ I :a6B?s? ( +1T�:a,�|*+ E
GMv L\+ E ?7`bS-+-6
`bT5? ( +�67? E `bTagC�
4
676H:a,.+�? ( :a61? ( 8P? � # B�� � +�6 ( 8;NbNkO EHG L\+�? ( 8P?1? ( + E +�+{<C`b67?76�67:aS ( � # B�w � # B

8;T!Q � # B�6H:aS ( ? ( 8P? v�G;E 8;T�A56B? E `�Tag5G � B2� �@GF�"� �:G � # � w!8P?�?7`�,.+ B�xR+ ( 8-L\+
� � � �:G � � � �M��G � B2� � G ��6 � �:G � # � � �:G �

� +e6 ( 8;N�N}S ( G�G 67+�/ � � � �;� � � % G ?H8P�\+�8 E |!`�? E 8 E A567? E `bTag GMv Nb+-Tag;? ( � 8P?
?7`b,�+ B�w*8;NbN
O EHG |�8P|!`bN�`�?7`b+-6�x�`bN�N�|�+�S G TaQa`�?7` G T!8;N :aTaQ!+ E ? ( +�S G TaQa`�?7` G T ? ( 8P?e? ( `b6W67? E `bTag]`�6Wr=<=+-Q*�]¢k+@?
� �VU �s|*+3� E 8;TaQ G , �RNb+-Tag;? ( GMv ? ( +�6B? E `bT!g.8P?�?7`b,.+ U{� ' 8P�\+W6 G ,.+ � 6 G ? ( 8P?18P?�?7`b,.+ � ? ( +
Q!`b6B? E `�|�:=?7` G T�xs+ E +�67:10�S-`�+-T�?7N�A�S-N G 67+W? G ? ( +W`�T�LM8 E `�8;T�?�,.+98;67: E +;� & G ?7+W? ( 8P?
Qa: E `bT!g�?7`�,.+
`�T�?7+ E LM8;N ) B>��� +k? ( +�Qa+-S E +98;67+ GMv ? ( +�Nb+-Tag;? ( `�6 GMvkG;E Q!+ E � � � � �W�

J EHG , G : E 8;6767:a,.Oa?7` G T5`�? v�G NbN G x
6�? ( 8P?

� � � � � 
 / �%6 � � �E� � # � � � ���
v�G;E 6 G ,�+�67,�8;NbN � � '�( +-T]?H8P�\+ �>? ( 8P?
Qa: E `bT!gW?7`b,�+�`bT�?7+ E L;8;N ) �M����+£xs+ ( 8-L\+�S G Ta67`bQa+ E 8P|!Nb+
`�TaS E +98;67+ GMv ? ( +�Nb+-T!g;? ( wa`°� +;�

�
� � 	 ����
3 � �

� � � � 
 11��6 � � � 
 1<6 / � � # � � � �E� � �f6 �E�

J EHG ,�? ( `�6R? ( + E +-67:!N�? v�G NbN G x�6-�

D   m   � ��n!m � & � ���L��� �����;� � �S��gZ���C��� � � �/l Z � � �X� � � � 	&���C���;� � � �S����� �5gL	�� �;��� �I	5� g��S� � �/�3� � �
A ?]`b6K8;T `bT�?7+ E +-6B?7`bTag ��:a+-6B?7` G T GMv x ( +@? ( + E ? ( +�N�8;67?]6B?H8P?7+-,.+-T�? ( G NbQ!6>`bT ? ( +�gM+-Ta+ E 8;N
6H`�?7:!8P?7` G T6� x�`b? ( G :=?�8;6767:!,�Oa?7` G T]8P| G :=?�67,�8;NbNbTa+-676 GMv 6 G ,.+�O�8 E 8;,.+@?7+ E 6 �#�
D  �� � � oMl �qm � � C l � � B gL	��S�DgL	��@� 	/��� � � � ���1�L� � �:�H�;�X� � ��g �

N�NPO?QSRUT�VXW



 ;f � ����� 	�� �����C�
	���


� � �=�UgYgL	�� � ��� �/l � '�( +�S98;6H+ � � B�`b6�, G;E +�S G ,.O!Nb`bS98P?7+-Q*�KA ?�`b6FQa` 0�S-:aNb?q? G r!TaQ�8;T�+{<=8;S@?
,�8 E ?7`bTag\8;Nb+ ( + E +�Ta+-S-+-676H8 E A v�G;E S E `�?7+ E `�8 GMv T�:aNbN z E +-S-: E7E +-TaS-+E�°67+-+ ) /M/ +-�#��A Ta67?7+98;Q G Ta+�S G :!NbQ
:!67+�S ( 8;T!gM+ GMv ,�+98;67: E + v�G;E Qa`���+ E +-T�?�?7`b,.+-6�8;TaQ S G :=O!Nb`bT!g GMv r!Ta`�?7+�8;TaQ `bT=r!Ta`b?7+�6B? E `bTag
QaA�T!8;,�`bS-6-�

D   m   � ��n!m � 3 � e � �C� �
� 	 ����gN� ��� l ��� C � 	 � �kg����.������	*���S�L� C �'gL	1� � 	����L�W��� �.gV�;��� ��gN� ���$� � � �+���
g+����� � � � ��g � �C� �!l ��� 	 � �kg�� �.g+� � � � 	/��� �C� � � l ���IgL	��$�����X� �X�"�;������� � � � � 	 � �kg�� �.g+� � � � � ��� �����B�
�
l;gL	��Gl ���-� �=7$� � � ���I�����kgN�+���@�<g �KJ2���H� � �
� �


 � 
 ��� ��� �7gV7 �*� ������� � �X���S� 
�� ���MgL	1� ��� �@g ��� � � � � gV7 � �S�?gL	1�S	ng��S���C� g � 
 7$�kgL	 �/�C� � gN�L
��� ��� � � � �L� �kgN���
� � 4 	��S� � �"h�� �.g ����� � �S����� �=�;���cl ���`gL	1�6���S� � � gN� �/lL�>�;�

 �-
�� � � �S� �S� 
�� ��� �;� � l ��� 	 � �
gL	�� � � �kgN�+��� ��� �.g+� ���H�UgN�+��� � � ��� � � h=�3� g � ���.� l �igIgN� 	&� � �S���
7 � 	/��
�� gL	��L�D�S� � � gN�*�/l
� �X���S� 
�� ��� ��� gL	�� � � �kgN�+��� �.g+� � � � � ��� � H gL	�� �L�ig����L� gN� 	5�S� gL	�� ���S�@�
�kgN�.� �F� ��� � � �MgL	/���
� � H l ��� �S��	&�@���I� �.g ���9g � # BB�

� � ��� � ��� � 	 ��� �����	� � ��
��	� � �
� 
 ��� 
������ � � ��� �

ARQa`bQ>T G ?�g G ? G ,�8&<=`b,�8;N*gM+-T!+ E 8;Nb`�?~A ( + E +;wa|*+-S98;:a67+�? ( + E +W8 E +�? G�G ,�8;T�A5?�A�O�+-6 GMv Q!+-gM+{z
T!+ E 8P?7` G T GMv ? ( +�S G T!67`bQa+ E +-Q�O EHG S-+-6767+-69� '�( `b6R`b6RT G ?R? G�G Qa` 0�S-:aNb?F|!:=?R67:10�S-`b+-T�?7NbA.| G;E `bTag
x G;E �t� � :=?�Ae? E `b+-Q ? G gM`�L\+]`bT�?7+ E +-6B?7`bT!g�+{<=8;,�O�Nb+-6�8;TaQyS G T!67`bQa+ E +-Q 6 G ,.+]S98;67+-6�x ( `bS (
6H+-+-,.+-Q>?�A�O!`bS98;Nª�

	 8:7 � � �B= < +�= � ''> ) =?C=/�< ) C�
 � <
- <2=?>@>A=B<DC

 �k� �k �� l � m � �+� n �qj � ��i   � � J�` E 67?uxs+
S G Ta67`bQa+ E S G T�?7+{<C?�z v�E +-+
g E 8;,�,�8 E 6�8;T!Q�8;6767:!,.+
? ( 8P?D�MB � � /M� J�` < / H `bT ? ( + `�Ta`�?7`�8;N�67? E `bTagC� '�( +-T ? ( +�`bTa`�?7`�8;N�6B? E `bTag |*+-S G ,.+-6>8
S G Tar!gM: E 8P?7` G T G T'%W� # +-T G ?7+�|�A
� ? ( +�S-N�8;676 GMv ,.+98;67: E +-6 G T'!$# 67:aS ( ? ( 8P?

N�`b, `bT v /��� ��0!W2/ ) �`Bd� 6 � ?�0'? � 
;# B

57:k��  m � � � � � ���;	&�_g+� ���@�
�:�S� � �7l ���VgL	�� � �=�;��g � ��� � � �C� � � � ���>�/	&�6��� �S�KgL	;��g � ��gL	����� � �W�B� gN�+�I� � 	Q+ G gL	�� �@g+�
� � � � G ����� ����g 	/��
������>�E�X�.g+� � � � 	 	@�4 	��S�_gL	��E� � 
C�I�
� ����g 	5���C���;� �.� �6�/� � ��� ��� � � �Gg+����� ��� ��gN� ��� � � 
C��� � ����g �L7 � ���
	 �B���5�kg
���������:�S��l ��� �S	6� � � �V� ���E���I� � � � ��gN� ���Il��;� � gN�+�I� � � �����.	/��� �"hS�/�I�B�S��gN� ��������� ��� �/l�� ��� � � � ��gN� ��� � �

e ��� 
�� � � �S� � �:� �.g ���@gN� � � lX� ��	 � ��	&�7	&� �C�>�/� �*� � � ���/l<gL	�� ���I� � � � ��gN� ���5l>�;� � gN� ��� �=g �
gL	;�C� ���/l=gL	�� � � 
C��� �+�I��g
	5���C���;� � � � � hS�;���B�S�9gN�+���L� �Ml �C�.g �

JLK N9JNM



����������	�

����	�	������  M[

��� � n!m�� & � ���>�;	5�IgL	/��g%gL	��;���=�;��g � ��� �;���C��� � �E�S� � � ���V� � 4 	��S�(�kg � ��� �C� �7g � ��� � gL	/��g � �
��������� � �S� �S����g�� ���C���X��gL	�� � � � � ��� � � 	 � �kg�� �E�/	��
�S���/l � h g+� � 	����1� � 
C��� � ����g(	&���C���;� �X� ��� �B�
�
	/�=�1� � �>�/�.g%g �KJ2� ��g!gN� 	&� B �"���:� � ����g+� �I� � � ��gN� ���6� � 
C��� �+�I��g ��� �.g+� ���H�UgN�+���@� 7$�kgL	 ���
	�� �:�S��g � �
	���� � 	 ���2� �
��	�� �2�M�7�I�LgL	1� � � �kgN� ��� �.g+� � � � �;7$�kgL	 	,hD���;�/��� ��g �C lMgL	��;���=�;��g � ��� � ����� �E� � �E���L� j � �����/�X� �S��g � gL	�� �VgL	���� � 
���� �+���9gK	5���C���;� �@� �S	6� � �
�����2� �*� �
� ���M� �(� h2� �@g � ����� � �
�S	7�;g �D� � �;� ���H� � � �6��������� � �S�B� � ��g������C���X� �% ��� �/l7�
l;gL	��<gL	������ � 	 �& G ?7+�r E 67?�? ( 8P?�6BAC,�| G N�6 GMv ? ( +�`bT!`�?7`�8;NF67? E `bTagKx ( `bS ( 8 E +5T G ?�`bT�B Q G T G ?�S G :aT�?
|*+-S98;:a6H+;w£|�A�? E 8;Ta6H`b+-TaS-+ GMv r!Ta`�?7+�6B? E `�Tag5Q=A�T�8;,.`bS-6�6B?H8 E ?7`�Tag5x�`�? ( G Ta+�67A�,�| G N 	Ww}? ( +-` E
Q!+-Ta67`�?~A�Qa+-S E +98;6H+-6
`bT5?7`�,.+;�?% G waxR+�S98;T 8;676H:a,.+�? ( 8P?�? ( +�`bTa`�?7`�8;N�6B? E `bTag�`b6 /9)�� 	W�

A~?�`�6�:a67+ v :aN�? G 6B?H8 E ?
x�`�? ( O�8 E ?7`bS-:aN�8 E S98;67+-6�x ( + E +�xs+�S98;TKr!TaQ>+{<CO!Nb`bS-`b?7+-N�A.? ( +�`�T�LM8&z
E `�8;T�?�,�+98;67: E +;�

� � ,�: l � �+�k� n�m�o\n!j � � �
+ E + G T!N�A�O EHG Q!:aS@?7` G Ta6 	Q+ G 	�8 E +�O G 676H`�|!Nb+;�
'�( +�`bT�L;8 E `�8;T�?�,.+98;6H: E +�S98;T]|*+�S G Ta6B? E :aS@?7+-Q 8;6 v�G NbN G x�6-� ' 8P�\+WT G;E ,�8;Nb` � +-Q�O EHG |t8P|!` z

N�`�?7`b+-6
�9�:G � � * � 	�+ G 	E�

�
�
* � 	�+ G 	��

'�( +-T E +@O!N�8;S-+s`bTW? ( +�`bT!`�?7`�8;N\6B? E `bTag /9)�� 	 +98;S ( 6BAC,�| G NB�°`bTaQ!+@O�+-T!Qa+-T�?7NbA GMv 8;N�N G ? ( + E 6
�}|�A
G����� x�`�? ( O E#G |�8P|!`bNb`b?�A �9�:G �#� '�( + E +-67:!N�?7`bTag E 8;TaQ G , `bT=r!Ta`b?7+k6B? E `bTag ( 8;6*? ( +uQa`b6B? E `b|!:=?7` G T
S G `�TaS-`bQa`bT!gRx�`�? ( ? ( 8P? GMv `bT�L;8 E `�8;T�?k,.+98;67: E + v�G;EqE `bg ( ?kN�`bTa+98 E£E 8;T!Q G , g E 8;,�,�8 E x
`�? ( E 8P?7+-6
* � � �#� & G ?7+W? ( 8P?
? ( +�T�:a,�|�+ E
GMv 	�z�6BAC,W| G Nb6�`b6�S G Ta6H+ E L\+-Q]|!:a?�? ( +W`�T�LM8 E `�8;T�?�S G;E7E +-N�8P?7` G T
v :aTaS@?7` G Ta6�8 E + � + EHG�v�G;E 8;T�A56B? E `bTag�S G T�?H8;`bTa`�Tag.8P?�Nb+98;6B? G T!+�6BAC,W| G N 	W�

'�( +1O EHG�GMv}GMv ? ( `b6�6B?H8P?7+-,�+-T�?�`�6 G |a?H8;`bTa+-Q5|�A58�6H`b,�O!Nb+ E +-,�8 E ��? ( 8P?�+98;S ( 6BAC,W| G N GMv
? ( +1`�Ta`�?7`�8;N�6B? E `bTagegM`�L\+-6 E `�67+�? G 8 �Mz~J 8 E � G L>S ( 8;`bT>8;TaQ�? ( +-6H+�S ( 8;`bT!6R8 E +1`�TaQa+@O*+-TaQa+-T�? GMv
+98;S ( G ? ( + E �L0 G;E7E +-N�8P?7` G T v :aT!S@?7` G Ta6 GMv ? ( `b6�S ( 8;`bT 8 E +.+-��:!8;N ? G ? ( G 67+ GMv ? ( +�`bT�LM8 E `�8;T�?
,�+98;67: E +�8;TaQ�? G ? ( +�S G;E7E +-N�8P?7` G T v :aTaS@?7` G T!6 GMv ? ( + E 8;TaQ G , 6B? E `bTag�xR+ G |a?H8;`�Ta+-Q�|�A G T!+
67?7+@OK67:=|!67?7`�?7:=?7` G T*�

4 �+�k� n!m5o�naj � � �
+ E + G TaN�A>O EHG Q!:aS@?7` G Ta6 	 + 	 G 	U8 E +�O G 6H67`�|!Nb+;�F41Nb6 G xs+eS98;T�gM+@?
? ( +.`bT�L;8 E `�8;T�?�,.+98;67: E +.:a67`�Tag G Ta+.6B?7+@O E +@O!N�8;S-+-,.+-T�? GMv +98;S ( 	�`bTaQa+@O*+-TaQa+-T�?7N�A>|�A G 	
x
`�? ( O EHG |�8P|�`bNb`�?7`b+-6

�9�:G � � * � 	�+ 	 G 	E�
�
�
* � 	Q+ 	 G 	E�& G ?7+5? ( 8P?�67:=|�6B? E `bTag 	 	 |�+-S G ,�+ E 8 E + E 8;6@U7+ 
 8;6�xR+>8;6767:a,.+-Q ? ( 8P?�? ( + E +5`b6�T G

O EHG Q!:aS@?7` G T 	�+ 	 	W�

N�NPO?QSRUT�VXW



 ;Y � ����� 	�� �����C�
	���


h � ��j � ��i   ��j�n!m � �} �� l � m � � � n � � '�( `b6�S98;67+�`b6�8 Qa+@LC`�8P?7` G T v�EHG , ? ( +�O EHG�GMvsGMv ? ( +
,�8;`bT>? ( + G;E +-, |!:a?�`�?�Qa+-, G Ta6B? E 8P?7+-6167:10�S-`�+-T�?7N�A�xR+-NbN£x ( 8P?
S98;T G S-S-: E `bTK, G;E +WgM+-Ta+ E 8;N
S98;6H+-6-�

¢}+@?�:!6�S G Ta6H`bQa+ E r E 6B?W? ( +�S98;67+�x ( + E +�? ( + G TaN�A�O EHG Q!:aS@?7` G Ta6�8 E + GMv ? ( +�?�A�O�+ �X+
/9�9� /,�
�9�
� � !�8;T!Q 8;6767:!,.+5? ( 8P?�8;NbN GMv ? ( +-, 8 E +>O G 67`b?7`�L\+;� # +@r!Ta+>O EHG |�8P|!`bN�`�?7`b+-6�|�A
T G;E ,�8;Nb` � 8P?7` G T

� ����� /9�1��� * ���i� /�� �
� * ���i� � �

¢k+@?�:a6�`bT�? EHG Qa:aS-+�?~x G 67? G S ( 8;6B?7`bS �"��! � � �2! � ��z�,�8P? E `bS-+-6-w�Nb+ v ?�8;T!Q E `bg ( ?�W
� � ��� � �
�(���$� �

� � �
�9��� � �
�&�2N?�

� � ��� � �
�&���$� �
� ���

� ��� � �
N �(� �

4 � � ��n H C � 
����
� ����g ���B� �/��� ��g �����X� � � ��gN�+�I� l��;� � gN�+��� �$��� � � � � ���@����g �VgL	�� �.g �igN�+�������
�
��� �@g+�
�.�S�UgN� ���*�/l;gL	�� 	 � � g���� ���:JI��
���	;��� �87$�kgL	 ��! � �.g ��g��S�7�����'g+����� �
�kgN� ���*	���g+� � h

� � /
 
� � � 
 � � �

� l gL	�� � �*����J���
���	/��� � � � � �X� ���=��� �.� � ���>���S� � � ����� �% � �U�/l � ��8;S ( 67A�,�| G N � GMv ? ( +e`bTa`b?7`�8;N*6B? E `bT!g.O EHG Qa:aS-+-618.|�`bT!8 E A5O!N�8;T�8 E ? E +-+ GMv Qa+-67S-+-T=z
Q�8;T�?76-� '�( + E +K8 E +9 � 67A�,�| G Nb6 G Ty? ( +>N�+@L\+-N�� GMv ? ( `b6�? E +-+ �°Qa`b67S E +@?7+5?7`b,.+ � ��8;TaQ 8
:!Ta`b��:a+FOt8P? ( ? G +98;S ( GMv ? ( +-67+
6BA�,�| G Nb6-��%C:a,.,�8P?7` G T GMv ? ( + G Ta+�6BAC,�| G NCO EHG |�8P|!`bN�`�?7`b+-6�8P?
+98;S ( L\+ E ?7+{< GMv ? ( +�? E +-+�8P?sNb+@L\+-NU�]x�`b? ( xs+-`bg ( ?
 	 � �°+-,�O!` E `bS98;N=S G;E7E +-N�8P?7` G T v :aTaS@?7` G Ta6 �q`b6
+-��:a`�LM8;Nb+-T�? ? G S G T!67`bQa+ E |!`bT G ,.`�8;N=+{<�O�8;T!67` G T GMv � � � ' 8P�C`bTag �`+�
 xR+ ( 8-L\+
? ( + E +-6H:aN�?-�

� +�6 ( 8;N�Nq:!67+�8;NbgM+@| E 8;`bS v�G;E ,�8;Nb`b67, v�G;E S98;NbS-:!N�8P?7` G T GMvRG ? ( + E S G;EHE +-N�8P?7` G T v :aTaS@?7` G Ta6-�
'�( `b6kx�`bNbNMO EHG L\+�8;Nb6 G :aT!`b��:!+-Ta+-676 GMv Nb`b,.`b?7`bTag�S G;E7E +-N�8P?7` G T v :!TaS@?7` G Ta6-�q¢}+@?�� |*+s8;T.8;NbgM+@| E 8
GMv 8;NbN E +98;N v :aT!S@?7` G Ta6 G T !Rw��-z v :aTaS@?7` G T!6 �

�
� � � v�G;E , `b?76�|�8;67`b69� # +@r�Ta+�8�S G ,e:aN�?7`�O!N�`bS98P?7` G T

��� +�� � � |�A
����� � �N/��
� ��� �

�
� ���,� �9���i� /�� �2��� ���

G;E
�5�

�
� �

�
� ����� /9�1�/� � � � �

��� � n!m�� 3 4 	D� � � ��	@���mgN�G�H�������igN�+��� � � ���ig � � �C��� ��� � ��gN�L
��3� � � � �B�S����� �

JLK N9JNM



����������	�

����	�	������  ;d

���� �
���� ����� �
���� �

���� ��� ����

	 	
 
 
 
� �
��

J�`bgM: E +�/�W ' x G O G `�T�?�S G;E7E +-N�8P?7` G Ta6

>Wm  ��u  j � l �� �� 3 C l �$��� � � � gL	1�����B��j��;���.gN����� �6�����X� � � ��gN�+�I��l>�;� � gN� ���'gL	��S�'gV7 � �/���@gN����� ��� � � j
� �X�@g � ��� � 	<���=�;���$� ���X� ��� ��gN� ����l>�;� � gN� ��� � � � � � �-
��S� ���

� � � /
 
��� �9� /

 
� � � � � ��/ 6 /

 
� � � � � � 	 �

' G O EHG L\+�? ( `b6 G Ta+�6 ( G :aNbQ I :!6B?�T G ?7+�xR+�67:a, S G T�? E `b|!:=?7` G Ta6 GMv Qa`���+ E +-T�?�Ta+-`bg ( | G : E 6
GMv ? ( +
Nb+@L\+-N � GMv ? ( +�? E +-+18;TaQ.? ( +-T.O!:=?!�`+�
 � 0�8;67+ �'� X�`b6F6 ( G x
T G T�? ( + v�G NbN G x
`bTag
J�`bgM: E +;�

� + ( 8-L\+

� �F� /
 
� � 


/
�
��� �9� � � � � � 
 ����� � ��

3 � �
/
 3 ��� �9� �

3 	 �� � � 3 	 ��
A v ? ( +�,�8P? E ` < � `b6�8PO�+ E ` G Q!`bS�|!:=? E +-Q!:aS-`�|!Nb+�? ( +-T�? ( + E 8;TaQ G , g E 8;,�,�8 E S98;T ( 89L\+

6H+@L\+ E 8;N}`bT�LM8 E `�8;T�?R,�+98;67: E +-6-� � +�6 ( 8;NbN*6H+-+�`�?�`bT5? ( +�T!+{<�?�Ot8 E 8;g E 8PO ( �

� �/�k� mZn �to\n!j � � A v * � 	Q+\� ��� B�? ( +-T G Ta+sS98;T�:a6H+F67`b,�`bN�8 E 8 E gM:!,.+-T�?76qx�`b? ( ? E +-+-6u8;6q`bT
? ( +RO E +@LC` G :a6�O�8 E 8;g E 8PO ( �KA v ? ( + E +�8 E +;w v�G;E +{<=8;,.O!Nb+;w�O EHG Q!:aS@?7` G Ta6 	Q+ G � 	EG � 	EG
�R? ( +-T
xR+sS G Ta67`bQa+ E ? E +-+-6�x�`�? ( 1�N�`bTa+-6}+-,�8;T!8P?7`bTag v�EHG , +98;S ( L\+ E ?7+{<t� '�( E +-+ GMv ? ( +-, S G;E7E +-6BO G TaQ
? G ?7+ E ,.`bT�8;Na6BAC,W| G Nb6F8;T!Q.?�x GWG ? ( + E zq? G T G T�?7+ E ,.`bT�8;N°� '�( +�6H8;,.+
8 E gM:a,.+-T�?76 G |�LC` G :a67N�A
x G;E ��? G O EHG L\+�? ( +�+{<=`b6B?7+-T!S-+ GMv ? ( +�Nb`b,.`b?G�`+�
 �

N�NPO?QSRUT�VXW



XIB � ����� 	�� �����C�
	���


	 8�� "�$�C(%�C&'�) >@C 8
A�Te?�x G�v�G NbN G x
`bTag�6H:=|!67+-S@?7` G T!6kxR+�Qa+98;N=, G 67?7N�AWx�`b? ( Qa`�67S E +@?7+s?7`b,.+RS98;67+�� � ¢£z�6BAC6B?7+-,.6
�#��A ?
( 8;6q6 G ,.+�T G ?H8P?7` G T!8;N=8;Q=LM8;T�?H8;gM+-6-��A�Ta6B?7+98;Q GMv!E 8P?7+-6qxs+ ( 89L\+ ( + E +FO EHG |�8P|!`bN�`�?7`b+-6 �9�k0%+ G �
? G 67:=|!6B?7`b?7:=?7+�6B? E `bTag G `bTa67?7+98;Q GMv 67A�,�| G N�0E�"!s� � +.gM`�L\+ ( + E +.8>Qa`���+ E +-T�?�8PO!O EHG 8;S (
? G S G T�?7+{<�? v�E +-+5S98;67+5|�8;6H+-Q G T | E 8;TaS ( `�Tag]O E#G S-+-676H+-6-� 4
N�N�Qa+@r�Ta`�?7` G Ta6Wx ( `bS ( xs+ ( 89L\+
`�T�? EHG Qa:aS-+-Q v�G;E
E 8;TaQ G ,�g E 8;,.,�8 E 61S98;TK|*+�+98;67`�N�A E + v�G;E ,�:aN�8P?7+-Q v�G;E�E 8;TaQ G , ¢*z�67A�6B?7+-,�6
8;6�xs+-NbNª�

¢}+@?�:a6�S G Ta67`�Qa+ E 8�r!Ta`�?7+eQa` E +-S@?7+-Q�g E 8PO ( w*xR+eS98;N�Nu`�? G Ta+{zªO�8 E ?7`bS-N�+eg E 8PO ( � A ?76�67+@? GMv
L\+ E ?7`bS-+-6�`b6 !swC? ( + E +�`�6R8�N�`bTa+ ��+ /K` �K? ( + E +�`b6�8eO E#G Qa:!S@?7` G T ��+ G x�`�? ( G�S G T�?H8;`bTa`�Tag
67A�,�| G N�/}� 4
6k`bT�r!T!`�?7+ J 8 E � G LWS ( 8;`bTa6-wPxR+F`bT�? EHG Qa:aS-+F�°,�8&<=`b,�8;N-�*S-N G 67+-QWS-N�8;6767+-6}zt67:=|�67+@?76
!�� 
 ! 67:aS ( ? ( 8P? v�G;E 8;NbN /��
� � !��*? ( + E +W`b618.Qa` E +-S@?7+-Q]O�8P? ( `bT]? ( + G Ta+{zªO�8 E ?7`bS-Nb+�g E 8PO (v�EHG , / ? G � 8;TaQ |t8;S7�t� � +]x�`bNbNsx E `b?7+ v�G;E S-N G 67+-Q S-N�8;6767+-6&!�)1? ( 8P? !��8� ! � ` v ? ( + E +
`�6.8�O EHG Qa:aS@?7` G T /b+ G x�`b? ( / � ! � 8;TaQ G ( 89L�`bT!g�8P?�Nb+98;6B? G Ta+K6BA�,�| G N v�E#G , !��P�
����:!`�L;8;N�+-T�?7N�A G Ta+
S98;T�6#8-A�? ( 8P?sxs+
Qa+@r!Ta+�? ( +�Q!` E +-S@?7+-Q�g E 8PO ( GMv S-N G 67+-Q�S-N�8;6767+-6sQ E 8-x
`bTag
8�N�`bTa+ v�EHG , ! � ? G ! � � '�( + E +�8 E +�T G S@ACS-Nb+-6�`bTe? ( `b6ug E 8PO ( � '�( :a6�? ( +�6H+@? GMv S-N G 67+-Q.S-N�8;676H+-6
`�6 O�8 E ?7`�8;NbN�A G;E Qa+ E +-Q£� � A�? E 8;T!67`�?7`�LC`�?�A�xR+
6 ( 8;NbN!6#8-A.? ( 8P? ! � � ! �
` v ? ( + E +1+{<C`�6B?76 ! ��67:aS (
? ( 8P? ! � � ! � 8;TaQ ! � � ! � �

¢}+@? � |*+�? ( +�,�8P? E `�<c] ) 8 �
0 � 4 �VB w GMv ,.+98;T>O E#G Qa:!S@?7` G T E 8P?7+-6�x ( + E +

] ) 8 � � � � 8 �:G � �9�k0%+ G �

x ( + E + � 8 �:G ��`b6R? ( +�T�:a,�|*+ E�GMv 6BAC,�| G N�6 4 `bT(GF�
J G;E +98;S ( S-N G 6H+-Q�S-N�8;676 !

R
? ( + E +e`b6�`�?76 G x�T�,�8P? E ` < � � ��� � � � ���	� � GMv O EHG Q!:aS@?7` G T

E 8P?7+-6-�64
NbN GMv ? ( +-, xR+�8;6H67:a,.+�? G |�+�O G 67`�?7`�L\+-N�A E +-gM:!N�8 E 8;T!Q�? ( :a6eT G T=O*+ E ` G Qa`bS;� � +
:!67+ ( + E +�? ( +�?7+ E ,.`bT G N G g;A GMv ) /ZX�+k8;TaQ>T�:a,.+ E 8P?7+�? ( +WS-N G 67+-Q>S-N�8;676H+-6�6 G ? ( 8P?�? ( +�,�8P? E ` <
� xR+ E +]N G xs+ E ? E `�8;TagM:!N�8 E S G ,�O G 67+-Q GMv ,�8P? E `bS-+-6 � � ��� � �2�	� A ��x�`�? ( ? ( +]+-N�+-,.+-T�?76
] ) 8 �
0 �'!

R
� 4 �'! �#�

¢}+@? �
R
|*+1? ( +�,�8&<=`b,�8;N�O G 67`�?7`bL\+�+-`bgM+-T�LM8;Nb:a+ GMv � � � �#� # +-T G ?7+ � 


R
� � ,�8&< �

R
�

¢}+@?%�5|*+�? ( +sT�:a,�|*+ E�GMv S-N G 67+-Q�S-N�8;6767+-6 !
R
6H:aS ( ? ( 8P? �

R # /�8;T!Q�? ( + E +�8 E +�T G S-N G 6H+-Q
S-N�8;6767+-6 ! ��6H:aS ( ? ( 8P? ! � � ! R 8;TaQ � � # �

R
�

57:k��  m � � H 4 	��S� � ��� ����g � ���C�.g � �"hig+� �S	&� � � 
C�I�
� ����g
	&� �C�>�;� �S�!lS�I�;gL	�� �!Z j �
�C�@g��S	 �% � �U�/l � � +]S98;TyS98;NbS-:aN�8P?7+ G T!+{zªO G `�T�?�S G;E7E +-N�8P?7` G T v :!TaS@?7` G Ty8;6�? ( +>Nb`�,.`�?7`bTagKQa+-Ta67`�?~A GMv
Ot8 E ?7`bS-Nb+-6 GMv 8eO�8 E ?7`bS-:!N�8 E ?�A�O*+�`bT5? ( +�S G;E7E +-67O G T!Qa`bTag�| E 8;TaS ( `bTag�O EHG S-+-676-� ' 8P�\+W6H:aS ( !

R
8;T!Q�S G Ta67`�Qa+ E ? ( +
`bTa`�?7`�8;Na6B? E `bT!g�x�`�? ( G T!N�A.6BAC,W| G Nb6 `�T.? ( +
S-N�8;676F!

R
� '�( +-T�x�`�? ( O G 6H`�?7`�L\+

O EHG |�8P|!`bN�`�?�A�6BAC,W| G Nb6 GMv !
R
x
`bNbN�T G ?qQa`�+ G :=?-� � :=? G Ta+RS98;T�S-N�8;`b, +@L\+-T�, G;E + Wq? ( +sT�:a,�|*+ E

JLK N9JNM



����������	�

����	�	������ X�/

� [ ��! ) � GMv 6BAC,W| G Nb6 v�EHG , S-N�8;676H+-6.! ) x�`�NbN}|*+ � � � [ ��! R � �
` v ! ) � ! R � '�( `b6 v�G NbN G x�6 v�E#G ,E +-67:aN�?76 GMv ) /2 �+°w ) /ZX2+°�
'�( :!6W? ( +�Nb`b,�`�?7`bTag G Ta+�O G `bT�?�S G;E7E +-N�8P?7` G T v :aT!S@?7` G T x
`bNbN |*+�T G T � + EHG�v�G;E ? ( `�6�S-N�8;6H6

|�:=? � + EHG>v�G;E S-N�8;6767+-6�8P| G L\+ !
R
� � A�S G ,�Ot8;S@?7Ta+-676�xR+�gM+@?�8P?�Nb+98;67?I�yQa`���+ E +-T�?�Nb`�,.`�?7`bTag

Q!`b6B? E `�|�:=?7` G Ta6-�

	 8)( � <2= ��'�= � � � <�<�) �:= '3+ � ���'/!� ��'3+ � � C
A�T�L;8 E `�8;T�?R,.+98;67: E +-6sQ G T G ?sO EHG L�`�Qa+
6H:10�S-`b+-T�?�S ( 8 E 8;S@?7+ E ` � 8P?7` G T GMv 2
8;T!Q G , � E 8;,.,�8 E 6
G;E ¢*z�67A�6B?7+-,�6-� � Ta+ GMv ? ( + E +98;6 G Ta6 v�G;E ? ( `b6k`b6£? ( 8P?k? ( + E +s8 E +F6B? E#G Tag�S G TaT!+-S@?7` G Ta6k|�+@?~xs+-+-T
� E 8;,.,�8 E 6 8;T!Q�¢*z�6BAC6B?7+-,.6 G T G T!+s6H`bQa+�8;TaQ v�E 8;S@?H8;Nb6 G T.8;T G ? ( + E 67`bQa+E�°67+-+.) 1,+-�#� � +�6 ( 8;NbN
6H+-+�`�?�`b,.,�+-Qa`�8P?7+-N�A v�EHG , ? ( +�+{<=8;,.O!Nb+�|*+-N G xW�

¢}+@?�:a6 E +-,.`bTaQ ? ( +-67+�S G TaTa+-S@?7` G Ta6 �°67+-+6) 1,+-�W6B?H8 E ?7`bT!gKx�`b? ( 8 E 8;TaQ G , S G T�?7+{<C? v�E +-+
g E 8;,.,�8 E wkx ( `bS ( x�`bNbNk| E `bT!g�:!6�? G ? ( + v 8;, G :a6 0�8;T�? G;E 67+@?-���1+ E + !@� �UB>�-/�
58;TaQ�? ( +
G T!N�A�O E#G Qa:!S@?7` G Ta6�8 E +

B=+ BIBIB>�-/o+ /UB�/
'�( + E 8P?7+-69w£S G;E7E +-6BO G TaQa`�Tag�? G ? ( +�O EHG Qa:aS@?7` G Ta618 E +e| G ? ( +-��:!8;Nq? G /M� A v xR+�?H8P�\+ # � ¢£z
67A�6B?7+-,�x
`�? ( ? ( +�6H8;,.+1O EHG Qa:aS@?7` G T!6FxR+�gM+@?�+{<=8;S@?7N�A�? ( + E +-S-: EHE +-T�?RO E#G S-+-Qa: E +�? G�G |a?H8;`�T
? ( +G0�8;T�? G;E 67+@?-w 4 v ?7+ E ?7`b,.+$U � B>�-/�� ����� �qxs+.8;676H`bgMT�? G +98;S ( 6BAC,W| G N / � � ����� � / � �
�"�
X [ �
S G T!67+-S-:=?7`�L\+�67:a|!`bT�?7+ E L;8;N�6E) �C1=6 / ��X 	 [ �21CX 	 [ +£S G;E7E +-67O G T!Qa`bTagMN�A GMv |!N�8;SH�'�°`bT>S98;67+E/�3E� / �
8;T!Q5x ( `�?7+ �°`bT>S98;67+�/�3 � B2��S G N G : E � ¢k+@? � [ |*+1? ( +�:aT!` G T GMv |!N�8;SH��`�T�?7+ E LM8;Nb6-� '�( +-T5? ( +
0�8;T�? G;E 67+@?�`b6 J [ � [ �s2
8;TaQ G , g E 8;,.,�8 E w!x ( `bS ( xs+W`bT�? E#G Qa:!S-+-Q*w G TaN�A5,�8P�\+-6 E +-S-: E7E +-T�?
O EHG S-+-Q!: E + GMv 0�8;T�? G;E 67+@?�T G T=Ot8 E 8;NbNb+-N°�

A T�? ( `�6u+{<=8;,�O�Nb+R? ( +�Nb`b,�`�?7`bTag ��� `bT�L;8 E `�8;T�?
�q,.+98;6H: E +�`b6 8P? G ,.`�S�S G TaS-+-T�? E 8P?7+-Q G T.? ( +
S G Tar!gM: E 8P?7` G T'/�) � B�� T
67`�Tag�gM+ G ,.+@? E `bS�N�8;TagM:!8;gM+e`�?�`b6
+-��:a`�LM8;Nb+-T�?�? G 6H8-A ? ( 8P? 0�8;T�? G;E
6H+@? ( 8;6�¢k+@|�+-6HgM:a+�,.+98;67: E + � + EHG �
A v xs+�xR8;T�?�? G �CT G x ? ( +W8;6BAC,�Oa? G ?7`�S-6 GMv�G Ta+�O�8 E ?7`bS-Nb+
S G;EHE +-N�8P?7` G T v :aTaS@?7` G T � [ ��/ �s`�?�`b6R+-��:a`�LM8;Nb+-T�?s? G ? ( +���:a+-6B?7` G T>8P| G :=? v�E 8;S@?H8;N*Q!`b,.+-Ta67` G T GMv? ( + 0�8;T�? G;E 67+@?-� '�( :a6-w!? G 6B?7:aQaA�? ( +�8;6BAC,�Oa? G ?7`bS-6 GMv S G;E7E +-N�8P?7` G T v :aTaS@?7` G Ta6�xs+ ( 8-L\+�? G
`�T�? EHG Qa:aS-+ �Mv�E 8;S@?H8;N}N�8;TagM:!8;gM+ �.v�G;E�E 8;T!Q G , g E 8;,.,�8 E 6�8;TaQ]¢£z�6BA�67?7+-,.6-�
4 � � ��n�� e ��� � �+�D�S�G�`g+� ���@�
�:�S��g �!Z j �
�C�.g�� 	 � � ���>�;	5� �S�I	5� �/�=7 � � �/lfgL	���	���g+�
��h �/l
	&����� � ��� �=��� gN� ��� � ��g��S�_g �a�
���/�C�
�kgN�L
��*�I��� � ��g�� � � 	�� h2� 	�������� � � � 
C�2� � �6�/l � ���� j� ���X� �S�"�/������� � � �/�C� � gN�L
�� � �kl@g ��� � � � 
��:� g ��� � � g ���.g,lX� ��	 	 � �kg�� �@g+�
� � � ����g �+�D�S��gN�������L� � � � � �
�I���9�D�S����g�� � [ gL	��&
���� g �I�G�/l ���;	�� �S� �G�/l��
��	�� �2�M��lX� �I	 ! � � gL	����.g+� � � � �/l@g��S��gN� 	&� US�4 	1�S� ���

� �
g��S���C� � � ��� �.g+� �.�S�UgN�+�I� g �
	 � 7 	��S� ��	6� � � � �I������	 
C��� �+� � � �G��� � : ��7 	�����	 � ��;�C�
�kgN�-
�� 7$� gL	 �;�C�
�kgN�-
���� ��� � � � �L� �kgN� �

'�( `b6�`b6���T G x�T v�EHG ,�? ( +.? ( + G;E A GMv | E 8;TaS ( `bTag5O E#G S-+-676H+-6�x�`�? ( 67+@L\+ E 8;N�O�8 E ?7`bS-N�+�?�A�O*+-6-w
6H+-+ ) [ +°w ) Y�+°�

N�NPO?QSRUT�VXW



X� � ����� 	�� �����C�
	���


'�( :!6k8 v ?7+ E ?7`b,�+2U*xR+F6 ( 8;N�N ( 89L\+s8POaO EHG <=`b,�8P?7+-N�A � � [ 6BAC,W| G Nb6k`bT�? ( +�6B? E `bT!gC�K0 G Ta6H`bQa+ E
T G x 6 G ,.+W67? E `bTag7� 8;TaQ Nb+@? � [ � � � �Q� [ � � � G ��|�+&� E 8;TaQ G , ��T�:!,W|*+ E
GMv 6H:=|!6B? E `�TagM6O��`bT? ( +�6B? E `bTag.8P?�?7`b,.+ U{wa` v ? ( +�`bTa`�?7`�8;N�6B? E `bTag�`b6 GF�

� +
6 ( 8;NbN!S98;NbN E 8;TaQ G ,U¢*z�6BAC6B?7+-,
xR+98P��N�A.Q!+-gM+-Ta+ E 8P?7+1` v 8;NbN!,�8P? E `bS-+-6 �
R
8 E +
O G 6H`�?7`�L\+

E +-gM:aN�8 E 8;TaQ ? ( +-` E ,�8&<C`b,�8;N�O G 67`�?7`�L\+]+-`�gM+-T�LM8;Nb:a+-6�8 E +]Qa`���+ E +-T�? v�EHG , /�8;TaQyQa`���+ E +-T�?
v�EHG ,�+98;S ( G ? ( + E �
57:k��  m � � � � � ���;	&� �!Z j �
�C�.g�� 	 g �N�
�67 � �=J,� � �D� � � �B�S����g�� � 4 	��S�Il ��� � �3� 	 � �����&���3��	
� � �kgN�+�2��	 � �kg�� �@g+�
� � � G � �;�����S��gL	1�F� �������kgN� ��� gL	/��gYgL	�� � � � � gL	��/l�gL	����.g+� � � � � � �S�(g �.� � 	 � �kgN�7 	1�S� U%+ 
 � � � � � � � gL	�� �;gL	�� � �3�"h�� �.g � /;� �*� �H� �,� G � ?�] ����� 	XgL	/�ig

N G g!� [ � �?�
N G g � [ + � � �?� �� N G g��

N G g �
��� U_+ 
 ��� � [ � �?� � � �W7K� ��� �W7 �S�DgL	��S� ��� � � hH�/���B� ��g � C �bgL	�� � ��g g�� � ���C���87 �M�E�Ug
� � �?� � BB� � gL	��S�>7$� ����� ��� �=J � � � � � [ � � ��� ] [ 
 ] � _ � 4 	��&��� 	*� g � � �����L� ��� lX���3� g ��� �"hS�/�I�B�S��g����� � �
�kgN�V� ��� �"hS�/�I�B�S��g�� � � �?� �/l � �����7�
l;gL	��@���I� � �X� �/������� � � �����X� ��� �igN�+���cl��;� � gN�+�I�3� �C l � � � � � / 7 �M�����L� � �����XgL	��M�����X� �X�"�;������� � � �����X� � � ��gN�+�I�?l��;� � gN�+�I�3�$�����X	����OgN���1�:�
� l B � � � �?�;� / 7 � ���2�-� �kg �/l lX� �3� g ���FgN�>��� �NC l*� gF� � � �S��� 7 ��� ���-� �kg �/l � �S���VgN�>��� � C l �ig
� � ���.g ���B� �@g+�
� � � � � �/l,l ���3� g ���9gN�>��� 7 � �S���<gL	/�ig%gL	��S� � � ��l ���3� g ��� �
� 	/��
 � �=�;� � � gL	�� ����������	� � �I	7	��L��� Z j �
�C�.g�� 	 �

� +W8;g\8;`bTK67?H8 E ?�x�`�? ( Ot8 E ?7`bS-:aN�8 E S98;6H+-6-�

4 �+�}� n!m o\naj � � A�T�? ( + E `�g ( ?�Nb`�Ta+98 E S98;67+.? ( + E +.`b6�T G +{<�O G Ta+-T�?7`�8;Nug EHG x�? ( |!:a?�`�?�`b6 GMv
6 G ,.+5`bT�?7+ E +-6B?.8;6.8 , G Qa+-Ns+{<a8;,�O!Nb+;�*A�T ? ( +5Nb`bTa+98 E S98;67+]8;NbNsT G;E ,�8;N�?~A�O*+56B? E `�TagM6e8 E +
6H:=|!6B? E `�TagM6 GMv ? ( + v�G NbN G x�`bT!ge67? E `bTagM6

� G � � G�� ����� � G��
41NbN G ? ( + E ( 8-L\+ � + EHG ?�A�O*+;� '�( + E +�`b6�T G.v�E 8;S@?H8;N*?~A�O*+�6B? E `bTagM6-�

Den � l   m , m&n � � n!m �
>Wm  ��u  j � l �� �� � C � gL	�� �N���C����gL	�� ��� � �$���I� 	����%gN�>��� �.g+� � � � �G��� � � � BIB ����� BB� 4 	�� ��� � �
lX���3� g ���$� hH�/���B� ��g � � � �����	�

�
���	�
� � % �C��� ����� �GlX���3� g ���(�.g+� � � � �7��� � ���L� 	 � � g�� �>�E�X�.g+� � � � ��� � h �
�L��g

BIB ����� B � 7 	D�V� 	������ �>�3�������E� � �>���S� � �H� �S��g��>���S�.gN�kgV�UgN�+���@� � � �L� ��gL	�� � �.g+� � � � � � ���@����g �S�3��� �I�
�ig
���L� �

JLK N9JNM



����������	�

����	�	������ XMX

% � �U�/l � � +�:a67+�8�,.+@? ( G Q�x ( `bS ( xR+�S98;NbNq��`�NbNb`bTag.? ( +�`bT�L;8 E `�8;T�?�,.+98;67: E +;� � +�S G Ta67`�Qa+ E
8�, G Qa`�r�+-Q 0�8;T�? G;E 6BAC6B?7+-, x ( + E +5! `b61O G ?7+-T�?7`�8;NbN�A]`bT=r�Ta`�?7+ W !"� �UB>�-/��HX>�Hd>� ����� �HX 3 � ����� 
M�
%=:=|!6B?7`�?7:a?7` G Ta6R8 E +

B;+ X>�HX 3 + X 3 : � �-/�+ /UB�/
8;T!Q�8;Nb6 G ( 89L\+ E 8P?7+e/M� � ? ( + E x
`b67+�67O�+98P�C`bTagCw�xs+�+-TaS G Qa+1N G Tage67:=|!67? E `bTagM6 GMv � + EHG 6-� 4 v ?7+ E
? ( `b6 E +-67S98;Nb`bT!g18;NbNCO G 676H`�|!Nb+ � x ( `bS ( 8PO!O�+98 E `�T�? ( +�O EHG S-+-6H6
�k67:=|!6B? E `bTagM6 ( 8-L\+�T G;E ,�8;N�?�A�O*+;�
'�( 8P?}`b6 v�G;E ? ( + G;E `�gM`bT!8;NM6BAC6B?7+-, �ª8 v ?7+ E Qa+-S G Qa`bTag�X 3 ? G � + EHG 6
�£? ( +@A ( 8-L\+F? ( +F6#8;,.+FS E `b?7`bS98;N
+{<CO G Ta+-T�?-�


 �k�N�u ��+� l�o   m&m � ��n=l �� �� j � � Ta+RS98;T�S G Ta67`�Qa+ E ? ( +R6BAC6B?7+-, GMv 8;N�N G T!+RO G `�T�?�S G;E7E +-N�8P?7` G T
v :aTaS@?7` G Ta6�8;6�O�8 E ?7`bS-N�+-6 GMv 8e| E 8;TaS ( `bTag�O EHG S-+-676-� 416767:a,�+
? ( 8P?�? ( +�| E 8;T!S ( `bT!gWO E#G S-+-676�`b6
T G TaQa+-gM+-Ta+ E 8P?7+�8;T!Q�O G 67`b?7`�L\+ E +-gM:aN�8 E �°6 G ,.+1O G xR+ E�GMv ? ( +�,�8P? E ` < GMv ,.+98;T5O E#G Qa:!S@?7` G Ta6
`�6WO G 67`�?7`bL\+ �#� '�( +-T 8;NbN G Ta+{zªO�8 E ?7`bS-N�+�S G;E7E +-N�8P?7` G T v :!TaS@?7` G Ta6�8 E + GMv T G;E ,�8;NF?~A�O*+;� '�( `b6
v�G NbN G x�6 v�E#G , xR+-NbN���T G x�T E +-6H:aN�?76e`bT ? ( +�? ( + G;E A GMv | E 8;TaS ( `bTag O EHG S-+-6767+-6 �°67+-+ ) [ +°w�) Y,+°w
) d,+-�#�

J G;E Qa+-gM+-T!+ E 8P?7+WS98;67+-6�? ( + G;E +-, [ v�G N�N G x�6 v�EHG , ? ( + E +-67:aNb?76 GMv ) /2 ,+°w ) /ZX�+°�

5W��  �u ��+� l�o   mPm � ��n=l �� �� j �
>Wm  ��u  j � l �� �� � � �����;	&�fgL	;��g ���H��� ��� � �W�B� gN�+�I� � �/lfgL	��5gN�>��� �=+ /�� ��� � �;�C��� ����� � �����
�2�-�9gL	�� 	���g+�
��h � �
l Z � 	�	 ��� � 4 	1�S�?gL	�� � � � �����OlX� � � g ���O� ��	/��
 � �=�;� � � �-� ����� 	���� �.g+� � � � �
�I� �3�"h��3� g ���XgL	/�C��� 7 	��V� 	 �����*�>� ��� ���$7$�kgL	 �/�C�
�kgN�L
���� ��� � � ���N���kgN�$�=�;�
� � � gL	���� ����� �X��� �
'�( `b6sO EHG O G 67`�?7` G T�x�8;6�`�T v 8;S@?�O EHG L\+-Q�8P| G L\+;�

% G wa? G gM+@? v�E 8;S@?H8;N}|*+ ( 8-LC` G : E xR+W6 ( G :aNbQ5S G Ta67`bQ!+ E S98;67+-6
x�`�? ( Qa+-gM+-Ta+ E 8P?7+ G Ta+{zªO G `bT�?
S G;EHE +-N�8P?7` G Ta69�

� � o   � �u  j9n!i � � o\n!j � j �
57:k��  m � ��� � � ���;	&�<gL	/��g gL	��S� ����� � ��� � �cgV7 �D� � ��� � �D� � ����� �S� ! � � ! � � 4 	�� �


 � C l � � � # � � � # / gL	��S� gL	��S� �*� �7��� � �L���B�*� � 
����
� ����g 	&���C���;� �������L����g
	���� �5gL	/���
���B� � � � gN�����2� � hS�;���B�S�9g���gL	���� ��	&� lS���&���3��	 � � �kgN� ��� �.g+� � � � � ����g ��� � � � � �ig � � �C�@g ���B�
! � j � ��	N����� �

� � C l � � � # / # � � � gL	��S�bgL	1�S� � � � ��� � � ���B� � � 
C�I�
� ����g�	&� �����;� � ����� ���'l ���3� g ���� ��	/��
 � �=�;� �
� � C l /;� � � � � � � � gL	�� �5gL	�� � � ��� �(gV7 �.�"hig+� �S	&�F� � 
����
� ����g 	&���C���;� �X� ����� �I�B� � �
�kgN�V� ���� hH�/���B� ��g �

N�NPO?QSRUT�VXW



X�� � ����� 	�� �����C�
	���


� � C l�� � � � / � � � � gL	1�S�VgL	�� � � � � ���B��� � 
C��� �+�I��g 	&� �����;� � ��������� lX� � � g ���0�
� 	/��
 �+�W�/� �
� +WT G x S98;T>O EHG O G 67+�? ( + v�G NbN G x�`bT!g�S G T I +-S@?7: E + v�G;E 8;T�A5S G T�?7+{<C? v�E +-+�g E 8;,.,�8 E �
D  �� � � oMl �qm � & 4 	�� ����g �/l �"hig+� �S	���� � � 
���� �+���9g?	&���C���;� �X�7�����XgL	�� � � g
�/l$� � � gN������� � hH�/� j
� �S��g � ��� � 	 � �kg�� �

J G;E +98;S ( S-N�8;676 !
R
S G Ta6H`bQa+ E 8�Ta+@x � ¢*z�6BAC6B?7+-,�� ��!

R
�#� A~?76
O EHG Qa:aS@?7` G T!6�8;TaQ]O E#G |�8&z

|�`bNb`�?7`b+-6 � ��� � � ��� �9� � ��8 E +
� ��� ����+a	 � � � �9����+ G �

x ( + E +�? ( +�67:a, `b6 G L\+ E 8;NbN$G 67:aS ( ? ( 8P?�8 v ?7+ E Qa+-Nb+@?7`bT!g�8;NbN�6BAC,�| G N�6 v�EHG , G ? ( + E S-N�8;676H+-6
xR+�gM+@?�	F�

0 G Ta67`bQ!+ E S98;67+�X�8;TaQ 6B?H8 E ?�x�`�? ( `bTa`�?7`�8;N�`�T=r!Ta`�?7+>67? E `bTag�S G T�?H8;`bTa`�Tag G TaNbA 67A�,�| G Nb6
v�EHG , ! �P� '�( +-T 6BA�,�| G Nb6 v�EHG , !��>x�`bNbNRQ G ,.`�T!8P?7+K8;TaQ ? ( +>? ( + v�E 8;S@?H8;N
+{<�O G Ta+-T�? v�G;E
G T!+{zªO�8 E ?7`bS-Nb+�S G;EHE +-N�8P?7` G T v :aTaS@?7` G T GMv 67A�,�| G Nb6 v�E#G , ! � x�`bNbNt|*+ ���	� ��� �

���	� � � � �� ? ( + E S98;67+-6
S98;T]|*+1? E +98P?7+-Q�67`b,.`bN�8 E N�AM�

	 8 	 	 ) =?CK/ <�) C � � � =��'-0/�= - ) C
)*�;� l �/� o � j 0 G T!67`bQa+ E 8�S G T�?7+{<�? v�E +-+>g E 8;,.,�8 E x
`�? ( �!B � � /M�y¢}+@?G# � # � � � G �
|*+
? ( +�67+@? GMv 67+-T�?7+-TaS-+-6�`�T�? ( +1gM`bL\+-T>N�8;TagM:!8;gM+1x ( `�S ( S98;T5|*+ G |a?H8;`�Ta+-Q�|�A�67:=|!6B?7`b?7:=?7` G T
O EHG S-+-6H6u6B?H8 E ?7`bTag v�EHG , r!Ta`�?7+R6B? E `bTagEG �u¢}+@? ��|*+�? ( + ( `�?B?7`bT!g�Qa`b67? E `�|!:=?7` G T G T #�w�`°� +;� �$�k	 �
+-��:!8;Nb6k? ( +�O EHG |�8P|�`bNb`�?~A GMv ( `�?B?7`bTag 	567?H8 E ?7`bTag v�E#G , GF�u¢}+@?�:a6}?H8P�\+�8;N�N�67+-T�?7+-TaS-+-6 GMv Nb+-T!g;? (
� 8;T!QK+-T�:a,.+ E 8P?7+e+98;S ( 67+-T�?7+-TaS-+�|�A>? ( +�`bT�?7+-gM+ E O G `bT�?76 GMv ? ( +W`bT�?7+ E LM8;Nb6 )m6 � 	 �� � � 	 �� +
v�G;E � G Q!Q]8;TaQ )m6 � � 
 /�� � � + v�G;E � +@L\+-T£� 0 G Ta6H`bQa+ E S G TaQa`�?7` G T!8;N*Qa`b6B? E `�|!:=?7` G T � �

� � �k	 ��� �$�k	 �
� � � � ] � _ � � �$�k	 �

� +�xR8;T�?�? G S G T!67`bQa+ E ? ( + E , G QaA�T!8;,�`bS�Nb`b,.`�? GMv ? ( `b6 E 8;T!Q G ,�r!+-NbQ 	 �) �
' G gM`�L\+�8�, G;E +�+{<�O�Nb`bS-`�?RS ( 8 E 8;S@?7+ E ` � 8P?7` G T GMv ? ( `�6sN�`b,.`�?7`bT!g�r!+-NbQ5S G Ta6H`bQa+ E ? ( +�Qa`�6B? E ` z

|�:=?7` G T�

� G TK? ( +�67+@? GMv 67+-T�?7+-TaS-+-6 G |!?H8;`bTa+-Q>x ( +-T>6B?H8 E ?7`bTag v�EHG , ? ( +�6BAC,W| G N 	 �`B �
57:k��  m � ��� 4 	�� � ��������	 	 � � � 	 �) 7 � �=J,� � ����� 
��S� � �S�!� �C� � g��S���C�?g � � � 	 � �kgN����g � �
g+����� ��� �igN�+��� � � 
���� �+���9g?����������	 	 � � � ��� % 7$� gL	(
����G� �S� � � E��4 	�� � � � 	*�kgN� � � 	 ��� �$���I�D�
� � � g ��� �B� ����� �S�.� �'gL	���lS�2�-� �=7$� � � 7 ��� �F� ��� �
� ��� ��gL	��Mg+� ���@� � � j
gN� ���5� � 
����
� ����g9��� 	*� gN� � � 	&���C���;� ��l ��� gL	�� � ����� �X��� 7$�kgL	 B j � ��	N����� � ����� ���E�X�@gN� gV�Ug�� � � �@g�� ���
���3��	 	 j � �C	������ � �����\���S���D�S��g � �$�����S��g�� � �
� ����������	3��� ��	;�C� � �<lX����	 ��� �@g+�
�.�S�UgN� ��� 
O�

JLK N9JNM



����������	�

����	�	������ X�1

4R?�? ( +�+-TaQ5xR+�x�8;T�?�? G 8;QaQ]6 G ,�+ E +-,�8 E �C6-��A ?�`b6���:a`�?7+ G |�L�` G :!6�? ( 8P?�+98;S ( E 8;T!Q G ,
g E 8;,.,�8 E x�`b? ( v�E 8;S@?H8;N!+{<�O G Ta+-T�?76 6 ( G :!NbQ ( 8-L\+
6 G ,.+�gM+ G ,.+@? E `�S98;N v�E 8;S@?H8;Na`bT�?7+ E O E +@?H8P?7` G T
�°,�8;T�A +{<a8;,�O!N�+-658;T!Q E + v + E +-T!S-+-6�6H+-+�`�T ) 1,+-�#� ��+ G ,.+@? E `bS98;N�`bTaS98 E T!8P?7` G Ta6 GMv�E 8;T!Q G ,
g E 8;,.,�8 E 66�°Nb`b�\+ 0�8;T�? G;E �58 E +�?7`bg ( ?7NbA S G TaTa+-S@?7+-Q x�`�? ( +{<C`b?>| G :!TaQ!8 E `b+-69� A T 8;T G ? ( + E
O�N�8;S-+�xs+W6 ( 8;NbN*S G ,.+�? G ? ( `b6RO G `bT�?�x�`�? ( , G;E +�Qa+@?H8;`bNb6-�

A T ) / +}? ( + E +�`b6�8 E +@L�`�+@x GMvkE +-S-+-T�? E +-67:aN�?76�8P| G :=?�, G;E +�gM+-Ta+ E 8;N E `bg ( ?�z�Nb`bTa+98 E�E 8;T!Q G ,
g E 8;,.,�8 E 6�z�xR+�Q G T G ?�8;6767:a,.+W? ( +-, ? G |*+WS G T�?7+{<C? v�E +-+;��¢k`bTa+98 E S98;67+�S G;EHE +-6BO G TaQa6�? G
?~x G z�6H`bQa+-Q�+@L G Nb:=?7` G T GMv r!T!`�?7+�67? E `bTag �°67+-+�8;Nb6 G ) / +-����0 G T�?7+{<�? v�E +-+�Nb`�Ta+98 E S98;67+�`b6���:!`�?7+
? E `�L�`�8;NtS G ,.O�8 E +-Q]? G T G T]S G T�?7+{<�? v�E +-+�S98;6H+;�

����� �F���F� 
 � �

) / +���� 4�� J 8;NbA�6 ( +@L��/A T�?7+ E 8;S@?7`bT!g�0 ( 8;`bTa6 GMv 0 ( 8 E 8;S@?7+ E 69�=A\&
2 A 4 E +@O G;E ?-w & G �CXIB�1M[�w*/ZdMdMf��
4�OaO*+98 E +-Q>`�TDT
6BO*+ ( `£J�8P?-�!T!8;:a��w*/ZdMd\[�w & G �  �waOaO£�!1;d&z~YMf��

)  +���� 4�� J 8;NbA�6 ( +@L�w!2W� 4W�tJK`bT!N G 6-����`�|!|!6R2
8;TaQ G ,PJq`�+-NbQa6-����Nb:�xR+ E �*/ZdMdIB��

) X,+ D � �F`bS (a( G;E 67?-��w � ��%a8-LC`�?7S ( �I� EHG x�? ( Ja:aTaS@?7` G T!6 GMv %�? G S ( 8;67?7`bSF¢k`bTaQa+-Ta,�8-A\+ E %CA�6B?7+-,�6-�
A T v�G;E ,�8P?7` G T]8;TaQ90 G T�? EHG N°w*/ZdMYIB�w�L�� ��1�w  �/&[Zz  I ;Y��

) ��+ ' ��� G � G , G;E `ª� %�? G S ( 8;67?7`bS70 ( 8 E 8;S@?7+ E ` � 8P?7` G T!6 GMv � � ¢�¢k8;TagM:�8;gM+-6-� A�T v�G;E ,�8P?7` G TK8;T!Q
0 G T�? E#G N°w*/ZdMYIB�w!Lt� ��1�w� ;f&z~XMX��

) 1 + D � D E :a6H`bT=�C`b+@x�`bS � w\^=���18;T!8;T£��¢}`bT!Qa+-Ta,�89A\+ E %�AC6B?7+-,.6-w�J E 8;S@?H8;Nb6-w=8;TaQ D N�8;T�?76-�\¢}+-S@?7: E +& G ?7+-6
`bT � ` G ,�8P? ( +-,�8P?7`�S;w!Lt��[;d�w %�O E `bTagM+ E �t/ZdMYMd��
) f,+ '�( �a¢}`�gMgM+@?B?-� A�T�?7+ E 8;S@?7`�Tag D 8 E ?7`bS-Nb+ %CA�6B?7+-,�6-��%�O E `�TagM+ E �t/ZdMY�1��
) [ + '�( �a��8 E7E `b6-� '�( +�? ( + G;E A GMv | E 8;TaS ( `bTageO EHG S-+-6767+-6-�!%CO E `bTagM+ E �t/ZdMfMX��
) Y,+���� � � 4R? ( E +@A�8�w D � ���E&1+@AM� ��E 8;TaS ( `bTag D E#G S-+-676H+-6-��%�O E `bTagM+ E ��/Zd\[I ��
) d,+ � �H4W��%=+@L;8;6B?7`�8;T G Lt� ��E 8;TaS ( `bTag�O E#G S-+-676H+-6-�!J G 6HS G x�� &18;:a�;8��£/Zd\[�/M�
) /UB,+ %t� J 8;Q I `bQ£�KJ G :aTaQ!8P?7` G T!6 GMv	� :!8;T�?7:!, � EHG :=O '�( + G;E AM�?0�8;,�| E `bQ!gM+�T1Ta`�Lt� D E +-6H6-�
/ZdMd�1��

) /M/ + �e� J!89A G NbNb+;w
�e��J�8;N�A�6 ( +@L�w�J �sJ +-Ta6 ( `�� G L�� 0 G Ta6B? E :!S@?7`�L\+>,.+@? ( G Qa6.`bT S G :aT�?H8P|�Nb+
J 8 E � G L90 ( 8;`bT!6-� 0�8;,W| E `bQagM+ T1Ta`�Lt� DFE +-676-�}/ZdMd�1��

N�NPO?QSRUT�VXW



XMf � ����� 	�� �����C�
	���


) /2 +e�W� �W+-6B?7+-T*w � � D �=%�?7`�gM:a,>�\¢}`�,.`�? '�( + G;E +-,.6 v�G;E!# +-S G ,�O G 6H8P|�Nb+�J :aN�?7` z # `b,.+-T!67` G T!8;N
��8;N�? G TCz � 8P?76 G T D E#G S-+-676H+-6-����^=�tJ 8P? ( �H4
T!8;Nª� 4�OaO�N°��wCL��*/&[(��/ZdMf\[��#w�XIBMd&z~XMXMY��

) /ZX,+ 0 ( �MJ G Qa+;��J :aN�?7`�?~A�O*+ ��E 8;TaS ( `bTag D E#G S-+-676H+-6-� '�( + G;E A�8;TaQ34
OaO!Nb`bS98P?7` G Ta6-� 41,.+ E `�S98;T
�FNb67+@LC`b+ E �B& �e�}/Zd\[�/M�

JLK N9JNM



Unit é de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
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Unit é de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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