
��� ������� 	 
��

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

�� ����� �� �� ! " #�$�%&'$��� ($)* +���, " - ./�0. 12 $.3 " 4 .5 )�) 6$�$7��8 " $�/
4$0�5� 9)*.5$:

; <=>?= @ ABCDEFGCHI JK =EBBEG L
MNOPQG RE SENQTCEQ UVWXY =EBBEG @ ZFNB[E

\]^_`a^ bcdefg_ hijd^__^ek bldm n<opqMr=sq<r=<? @ ABCDEFGCHI JK oNFCG t <
u FQE RQ MNPCHNCBE s[JHH oNFCG vVWLV oNFCG @ ZFNB[E

w^c_jxycda^e bzcg\^d^fah{| bld} <BGHCHQHE JK <BRQGHFCNT s[CEB[E @ ABCDEFGCHI JK ~J�IJ
X�p� L � NO N�N @ >E�QFJ��Q ~J�IJ @ LVU�uVWV @ �NPNB

h� chfhhe bgj�`��` bc� b�{� �EPNFHO EBH JK >NH�EO NHC[G NBR <BKJFO NHCJB s[CEB[EG @ �GN�N oFEKE[HQFE ABCDEFGCHI
L� L �N�QEB�[�J sN�NC �GN�N V���uVU L �NPNB

� c]c�`^f� h b�hce b`ec� clgjg bc� b�{� <~ sE[QFCHI MEBHEF @ <BKJFO NHCJB�HE[�BJTJ�I oFJOJHCJB ?�EB[I@ �NPNB
Y�Yu�u �JB�JO N�JO E @ SQB�IJ��Q ~J�IJ @ LLU�pV� L@ �NPNB

� jeg\h�cfh{c b\` b�{

�������� � ~�CG PNPEF [JOPNFEG H�E �n NT�JFCH�O � CH� �BJ�B �F �J�BEF
�NGCG NT�JFCH�O G �  E G�J� H�NH HJ GJTDE N GIGHEO JK NT�E�FNC[ E¡QNHCJBG
DCN H�E �n NT�JFCH�O CG E¡QCDNTEBH HJ [NT[Q TNHE H�E FERQ[ER �F �J�BEF �NGCG
JK H�E CRENT NGGJ[CNHER � CH� H�E GIGHEO � >JFEJDEF �E G�J� H�NH H�E �n
NT�JFCH�O CG NTGJ N �F �J�BEF �NGCG NT�JFCH�O ��C[� [NB �E FEPFEGEBHER NG
N FERQBRNBH DNFCNBH JK N �F �J�BEF �NGCG NT�JFCH�O ¢� � ~�EB �E [JOPNFE
H�EGE NT�JFCH�O G JB GEO C�FE�QTNF GE¡QEB[EG @ ��C[� [JFFEGPJBR @ CB [JB�
£ E[HQFE @ HJ NTO JGH NTT P JTIBJO CNT GI GHEO G CB H�J [NGEG ¤ JDEF H�E ¥ETRG ¦ mNBR ¦§ � CH� ¨ © ª �  E G�J� H�NH H�E GC«E JK H�E O NHFC¬ [JBGHFQ[HER �I
�n CG TNF�E [JOPNFER HJ H�E JBEG JK H�E ¢� NT�JFCH�O � ZCBNTTI@ �E �CDE
NB E¬PEFCO EBHNT GHQRI �EH�EEB �n NBR H�E SQ[��EF�EF NT�JFCH�O JB H�E
[FIPHJGIGHEO �Z NBR ¥BR H�NH H�E SQ[��EF�EF NT�JFCH�O �NG N �EHHEF
� E�NDCJF �

® ¯°±²³´µ ¶ 4)�5.·$�.$5� ¸��¹��2 .$� �º)$5.�� " � �*�»�$.¼ $55$¼0 " 9��·.�*
9¹ 5�2  " �� ½�»��� »$ . " ¾¿ $�*��.5'2 " 9�2 .%��*)�$� 9�º)��¼� À

Á ÂÃÄÅÆÇÈÉÄÊÆÃ

��*�»�$.¼ $55$¼0 $�� $2��* 5'� 2� 5 �Ë ¼.��5 $55$¼0 Ì�� ¸)»�.¼ 0�¹ ¼�¹¸5� ¹ %
5�2  " »�� ¼0 ¼.¸'�� $�/  5��$2 ¼.¸'�� À Í'�¹ 5�¹ 5� ��¼�·�� $  �¼��5 0�¹ »¹
 ��·.�* $  ¹ 5�2 �Ì $�*�»�$.¼ �º)$5.�� À � �*�»�$.¼ $55$¼0 ���� Î� 5 $¸¸�.�/ 5�



4$5 )2�5�%12 $. �)»�.¼ 6�¹ 9¼'�2 � .� ���� »¹ #$¼º)� �$5$�.� $�/ $  .2 .�$�
$55$¼0 �$ $� � $¸¸�.�/ .� ���� À � �*�»�$.¼ $55$¼0 ���� $� � $¸¸�.�/ 5� »��¼0
¼.¸'�� .� ��� " �'��� 5'� ¼�2¸��� .5¹ Ì�� $55$¼0.�* ��9 $�/ 9��¸ ��5 �$ �·$�)%
$5�/ À 4 ����·�� " $�*�»�$.¼ $55$¼0 ���� $¸¸�.�/ 5�  5��$2 ¼.¸'�� .� �	� " ��� " �
�
$�/ .2¸��·�/ .� ��� À

�  $ *����$� 2 �5'�/ 5�  ��·� $  ¹ 5�2 �Ì $�*�»�$.¼ �º)$5.�� " �� 0���
��½�»��� »$ . $�*��.5'2  À Í'� Ì$ 5� 5 �Ì  )¼' $�*��.5'2  ¸��·.�) �¹ 0���� $��
5'� � 8 $�/ � : $�*��.5'2  .�5��/)¼�/ .� ���� $�/ ���� " �� ¸�¼5.·��¹À

Í'� ¾¿ $�*��.5'2 �$ ¸��¸� �/ $ $� �Ë ¼.��5 $�*��.5'2 Ì�� $�*�»�$.¼ $5%
5$¼0 À 15 �$ Î� 5 .�5��/)¼�/ .� ��
� $�/ $¸¸�.�/ 5� $� $55$¼0 Ì�� -(� �'.¼' . 
$� .2¸��·�/ ·�� .�� �Ì 4 $5 )2�5�%12 $. �)»�.¼ 6�¹ 9¼'�2 � À 15 �$ .2¸��·�/
.� �� À �   5$5�/ .� ��
� " .� ¼�¹¸5�*�$¸'.¼  ¼'�2 � " $  ¹ 5�2 �Ì $�*�»�$.¼ �º)$%
5.�� �� $�� .�5��� 5�/ .� '$ $ )�.º)�  ��)5.�� �·�� .5 /�Î�.�* Î��/ À Í'� ¾¿
$�*��.5'2 �$ ¸��¸� �/ $ $ ¸����Ì)� 5�¼'�.º)� 5�  ��·�  )¼'  ¸ �¼.$�  ¹ 5�2  À
1� ��
� " .5 �$  5$5�/ 5'$5 5'� ¾¿ $�*��.5'2 /�� ��5 5�¹ 5� ¼$�¼) �$5� $ �'���
�� ½�»��� »$ . $�/ 5'���Ì��� .5  '�)�/ » � 2��� �Ë ¼.��5 À

��¼��5�¹" »¹ ) .�* 5'� $�*��.5'2  � 8 $�/ � : " ��%».5 -(� ���� Î� 5 ¼�¹¸5$�%
$�¹7�/ .� ���� " �'���$ 5'� ¾¿ $�*��.5'2 �$ ��5 $¸¸�.¼$»�� 5� ��%».5 -(� À �  
��  5$5�/ $»�·� " 5'� �8 $�/ � : $�*��.5'2  $�� �� ½�»��� »$ . $�*��.5'2  À � '¹
/./ $�*�»�$.¼ ¼�¹¸5$�$�¹ . »$ �/ �� 5'� � �� ½�»��� »$ . $�*��.5'2  ��¼��/ ¾¿�
�� *.·� $� $� ��� Ì�� 5'. º)� 5.�� .� 5'. $�5.¼�� À

1� 5' . ¸$¸�� �� ¼�$�.Ì¹ $ ���$5.�� »�5���� 5'� ¾¿ $�*��.5'2 $�/ �� ½�»��� »$%
 . $�*��.5'2  À 4����·�� " ��  5)/¹ 5'� ¾¿ $�*��.5'2 ��  �2 .%��*)�$�  �º)��¼� "
�'.¼' ¼���� ¸��/ " $¼¼��/.�* 5� $ ¼��� �¼5)�� .� $ ��¸��5 ��� " 5� $�2� 5 $�� �·��/�%
Î��/ ¸��¹��2 .$�  ¹ 5�2  " $�/ �� 5'� ¼�¹¸5� ¹ 5�2 -(� À

4 ��� ¸��¼. ��¹" ��  '�� 5'� Ì����� .�* �

� À Í'� ¾¿ $�*��.5'2 /�� ��5 .�5��/)¼� ��¸�.¼.5�¹ $ 2���2 .$� ��/��.�* À �)5
�� '$·� ¸��·�/ 5'$5 .Ì 5'� ¾¿ $�*��.5'2 5��2 .�$5� " .5 � .�� $� � 5��2 .�$5�
� .5' $ ��� .¼�*�$¸'.¼ ��/��.�* À

� À Í�  ��·� $  ¹ 5�2 �Ì $�*�»�$.¼ �º)$5.�� �'� �  ��)5.�� .� $ *.·�� Î�.5� Î��/
. )�.º)� $2�)�5 5� ��5' .�* »)5 5� ¼$�¼)�$5� 5'� ��/)¼�/ �� ½�»��� »$ . Ì��
5'� ./�$� $  �¼.$5�/ � .5' 5'$5  ¹ 5�2 À

� À �¹ � " 5'� ¾¿ $�*��.5'2 . $¼5)$��¹ $ �� ½�»��� »$ . $�*��.5'2 À 4 ����·�� .5
. ��������� �� 5'�  $2 � $ 5'� ��� 5��$5�/ .� ���� $�/ ¼$� »� ·.���/ $ $
��/)�/$�5 ·$�.$�5 �Ì $ �� ½�»��� »$ . $�*��.5'2 � 8 À

� À ��  5)/¹ 5'� ¾¿ $�*��.5'2 ��  �2 .%��*)�$�  �º)��¼� À
�� � , " 5'$5 5'� /�*���  �Ì 5'� ¸$�$2 �5�� ���/�/ Ì�� 5'� ¾¿ $�*��.5'2 . 
$�2 � 5 5'�  $2� $ 5'� /�*��� �Ì 5'� ¸��¹��2 .$� .� 5'� 2 $5�.� ¼�� 5�)¼5�/
»¹ 5'� � : $�*��.5'2 À �)5 5'� ¼�2¸��� .5¹ �Ì 5'� � 5�� $�*��.5'2  .  ¸ �¼.Î�/
»¹ 5'�  .7� �Ì 5'� 2 $5�.� � Ì�� ��$2¸�� " Ì�� $ º)$/�$5.¼ 2)�5.·$�.$5� ¸��¹��2 .%
$� � .5' ! " ��� $�/ # " ��� " » �5' $�*��.5'2  ��$¼'�/ 5'�  $2 � /�*��� �	
$�/ 5'� 2 $5�.¼� *����$5�/ »¹ 5'� ¾¿ $�*��.5'2 � .�� '$·� $»�)5 �	� $ ��,%
���  $�/ � $ ��,% ¼��)2� ¼�2¸$��/ 5�  º)$��/ 2$5�.¼� � .5' �� �¹ � $ ��,%
���  $�/ ¼��)2� Ì�� 5'� � : $�*��.5'2 À



�� 5'� Î��/ � � " � .5' � ·��¹ �$�*� ¼�2¸$��/ 5� ! " ��  '�� 5'� ¾¿ $�*��.5'2
5��2 .�$5� Ì�� $ /�*��� '.*'�� 5'$� �� ½�»��� »$ . $�*��.5'2  � .5' $ ��¿
��/�� À Í'�� .5 . �»·.�) 5'$5 ¾¿ 2$5�.¼� $�� ')*� ¼�2¸$��/ 5� � : 2 $5�.¼� À

 À �� ¼�2¸��5� 5' .  5)/¹ �� *����.¼  ¹ 5�2  � .5' $ ¼�2¸$�. �� �Ì 5'� ¾¿
$�*��.5'2 $�/ 5'� �)¼'»��*�� $�*��.5'2 Ì�� $ ¼�¹¸5� ¹ 5�2 -(� À (�� 5'. 
¼�¹¸5� ¹ 5�2 " $ �� ½�»��� »$ . $�*��.5'2 Î�/ $  5�)¼5)�� .� 5'� 2)�5.·$�.$5�
 ¹ 5�2  $�/ ��·�� ��¼��/ $ ��� /�*��� " �'���$ " Ì�� 5'� ¾¿ $�*��.5'2 " 5'�
/�*���  ��2  5�  5.�� .�¼��$ � � .5' 5'� �)2»�� �Ì ·$�.$»�� ! À
Í'� ¾¿ $�*��.5'2 �$ ¸��¸� �/ 5� » � $ 2��� �Ë ¼.��5 $�*��.5'2 5�  ��·� $

 ¹ 5�2 �Ì �º)$5.�� )�/�� $  ¸�¼.$� ¼��/.5.�� � .5'�)5 5�¹.�* 5� ¼$�¼)�$5� $ �'���
�� ½�»��� »$ . À �)5 �)� �� )�5 .2¸�¹ 5'$5 5'� ¾¿ $�*��.5'2 . ��5  � �Ë ¼.��5 $ 
.5 �$ ��¸�¼5�/ 5� »� À

1� 9�¼5.�� � " �� ��¼$�� 5'� /� ¼�.¸5.�� �Ì 5'� ¾¿ $�*��.5'2 À 1� 9�¼5.�� � "
�� *.·� $� �·��·.�� �Ì 5'� 5'���¹ �Ì �� ½�»��� »$ � À 1� 9�¼5.�� � " �� ¼�$�.Ì¹ $
���$5.�� »�5���� 5'� ¾¿ $�*��.5'2 $�/ 5'� �8 $�*��.5'2 À 1� 9�¼5.��  " ��  5)/¹
5'� » �'$·.�� �Ì 5'� ¾¿ $�*��.5'2 ��  �2 .%��*)�$�  �º)��¼� À 1� 9�¼5.�� � " ��
*.·� ��¸��.2 ��5$� �� ) �5 �� -(�  ¹ 5�2  $�/ .� 9�¼5.�� 	 " �� ¼��¼�)/� 5'. 
��¸��5 À

� � �� ��	ÊÉ 
ÅÊÃÉÊ
�� Æ �  �
Í'� ¾¿ $�*��.5'2 . *.·�� $ $� $�*��.5'2 �'.¼'  ��·�  ¹ 5�2  �Ì º)$/�$5.¼
�º)$5.�� '$·.�* $  ��)5.�� .� �� Ì�� $ Î�.5� Î��/ � " � � À ¿�5 � »� $  ¹ 5�2
�Ì 2)�5.·$�.$5� �º)$5.�� �� " � " �� � � � # � Ì�� �� � � �� � �" � �� ! � � � � � �� � À
�� /���5� 5'� ./�$� *����$5�/ »¹ $�� �� .� � »¹ � � À Í'�� " ¾¿ . /� ¼�.»�/ $ 
Ì�����  ��
� À
�  !²³"#$% & '($¯ ) * + !²³ "#$% , -./ � 0 .����1� ����2 �/  3 �4 �56 �� �7 � 8 . �9
�.: ��2 ���0 � ;
<= > ? #"@  ° ¶ A���/��� �� � �7 � 0 /.B65�� C D�E ! �FG H �I � � � : ��7 J �  K � ��B
�.��� B�2 /�� �  =

L = * "M¯+³ "N¯ ¶ O.���B�/ ��57 P .�.P ��� �� �7 � � I .8 B�2 /�� �  �� � ��:
1�/��Q�� ��B 0 �/8 ./P �7 � A�6����� ���P �����.� .� �7 � �R6���.�� .Q���� �B
�� S ��0 <= T7 � ./B�/��2 .� �7 � P .�.P ���� P 6�� Q� �657 �7 �� �� � �7 � ��/P �
5.����� ��2 .�� 1�/��Q�� U��� � !V �/� ���P �����B ���� =W = X²  Y¯ ¶ Z ��6P � �7 �� ���0 L ����B� �� ����� .�� 6��1�/���� �R6���.� �� �7 �
0 .: �/� .8 � ! = S . �1� �7 �� �R6���.� .1�/ �7 � [ ���� [ ��B� U� =2 =3 : ��7 \ �/ ��]�P0 �̂
��2 ./��7PV =

_ = ` ¯@ ¯+# ¶ S �P0 ��8 � �7 � �R6���.�� ��B /�0 ��� �7 � 0 /.5��� �. [ �B �7 � 1��6�� .8
�7 � .�7 �/ 1�/��Q��� =
1� 5'� ��.* .�$� /�Î�.5.�� �Ì 5'� ¾¿ $�*��.5'2 .� ��
� " ���¹ º)$/�$5.¼ �º)$5.�� 

$�� 5��$5�/ À 1Ì �� ¼'$�*� 5'� ¼��/.5.�� a�.5' J �  K � $�/ 5�5$� /�*��� �  a
.� 95�¸ � 5� a�.5' J �  K /�* ��I �a " �� ¼$� $¸¸�¹ ¾¿ 5� $  ¹ 5�2 �Ì �º)$5.�� 



.�¼�)/.�* $ ���%º)$/�$5.¼ �º)$5.�� À ��5� 5'$5 5'. ¼'$�*� /�� ��5 ¼��5�$/.¼5
5'� ��.* .�$� ¾¿  �55.�* �'�� $  ¹ 5�2 �Ì �º)$5.�� ¼�� . 5 �Ì º)$/�$5.¼ �º)$%
5.�� À 9� '���$Ì5�� " �� ) � 5'. *����$�.7�/ ·�� .�� .� ��/�� 5� ���0 .� *����$�
¼$ � À
� �P �/] <= �� ¼$� ��¸�$¼� 95�¸ � �Ì 5'� ¾¿ $�*��.5'2 »¹ ¼�� ./��.�* � �I 5'�
7 .P .2 �������.� �Ì �I � � �I " � �� � � �� � � � � � �	� � � � �� � � � $�/ ¸��/)¼5 # � �I �.5' #
$ 2���2 .$� � .5' /�*���  K/�* �� �I � À � �� 5'� ¼�2¸)5$5.�� . ��$¼5�¹ 5'�  $2� À 9�
5'� »�'$·.�� �Ì ¾¿ . 5'�  $2 � �� 5'� '�2�*��.7$5.�� �Ì 5'�  ¹ 5�2 � $ �� � À
�� � .�� ) � 5'. ��2$�0 ��  �¼5.��  " $�/ Ì�� 2��� ¸��¸ ��5.� �Ì '�2�*��.7$5.�� "
�� ��Ì�� 5� ��� À


 � Å �Æ�Ã�Å ��	Ê	 �ÃÇ 	Æ � ���ÆÅÊÄ� 	
� �& � +µ"� M²#+#"²M +M´ ´¯�M"#"²Mµ
¿�5 � �� � " � �� ! � � � � � �� � »� $ ¸��¹��2 .$� �.�* � .5' ·$�.$»�� � ! � � � � � �� �·�� $
Î��/ � À (�� $ 2���2 .$� �� " ���! � � � ��	� " �� � �" � �IE ! � I . ¼$���/ 5'� �.��� B�2 /��
�Ì 5' . 2 ���2 .$� À 1� 5'� Ì����� .�* " 5'�  �5 �Ì $�� 2 ���2 .$� .� ·$�.$»�� � ! � � � � � ��. /���5�/ »¹ � �� ! � � � � � �� � " ��  .2¸�¹ »¹ � À 1� 5'� 5'���¹ �Ì �� ½�»��� »$ � "
�� ���/ 5� ¼�� ./�� $ P .�.P ��� ./B�/��2 �¼Ì À ���� À ��� �Ì  )¼' ��/��.�* . 5'�B�2 /�� /�1�/�� ��4 �5.2 /�0 7 �5�� ./B�/ ���¿ � /�Î��/ $ Ì�����  �
� ¯�M"#"²M & '�� � �&��, � -./ � " �� ! � � � � � �� � � � " �� ! � � � � � �� � � �� % 3 !� ���
�� "#$% �& �8 �� � " � �IE ! � I " �� � " � �IE ! � I 3 ./ �� � " �� � ��B �7 � /�27 �9P .��
�.�� �/. ���/� .8 �7 � 1�5�./ � K � � �� �� ��2 ���1� =
Í'��� $�� 2$�¹ 2���2 .$� ��/��.�* À �� ¼'�� � ��� �Ì  )¼' ��/��.�* �� ' $�/
��.5� .5 $ ( À

� ���7��� ¸��¹��2 .$� � .� � �� � . � �.55�� $ � " �� )��� " )� *" � À �� ) �
5'� Ì� ���� .�* ��5$5.�� �

' �� � " +) ,� � -... -�	 /���! � � � ��	� � ) ,� � -... -�	 / *" �0 � 5'�  �5 �Ì ��/P � �Ì �
� �� � " +���! � � ���	� � ) ,�� -... -�	 / *" �0 � 5'�  �5 �Ì P .�.P ���� �Ì �

�� /���5� 5'� �.��� B�2 /��" 5'� ���B��2 ��/P " 5'� ���B��2 5.�1 5���� $�/ 5'�
���B��2 ��/P �.5' �� ¸ �¼5 5� ( " »¹ /�* �� � " ¿4 �� � " ¿& �� � $�/ ¿Í �� � �� ¸ �¼5.·��¹À
�(�� �$¼' /�Î�.5.�� "  �� ��� À�

Í'� ./�$� .� � �� � *����$5�/ »¹ $  )» �5 � . /���5�/ »¹ 2� 3 À �� $� � /���5�
»¹ 24! � � � � � 4� 3 5'� 2 .�.2 $� ./�$� ¼��5$.�.�* ./�$� 4! � � � � � 4� À5�/�� 5'� $»�·� ��5$5.�� " $ A/ 6.Q��/ Q���� . /�Î��/ $ Ì�����  À
� ¯�M"#"²M 7 � 8�� � Q� �7 � ��� .8 �� � P .�.P ��� .8 � �� � : ��7 � [ 4 �B ./B�/��2 =
Z [ ���� �6Q��� 9 " +: ! � � � � � :; 0 .8 �� �B��� � �� 5�� ��B � A/ 6.Q��/ Q���� �8

2¿Í �: ! � � � � � � ¿Í �:; �3 " 2¿Í �� �3 �
(�� $ *.·�� ./�$� � " .5 �� ½�»��� »$ . . ��5 )�.º)� À �)5 5'� /�B65�B A/ 6.Q��/
Q���� " �'.¼' . /�Î��/ $ Ì� ����  " . )�.º)��¹ /�5��2 .��/ À
� ¯�M"#"²M � � Z A/ 6.Q��/ Q���� 9 " +� ! � � � � �; 0 .8 �� �B��� � �� 5�� ��B /�B65�BA/ 6.Q��/ Q���� �8 8 ./ �� � < 3 ¿& ��I � " � ��B ¿4 ��I � �� �.� B�1 ���Q�� Q� ��� ���P ���.8 ¿4 �9=+�I0� =



� �7 ($¯ �?�$� ¯³!¯³ + !²³ "#$%
�� $�*��.5'2 �'.¼' ¼$�¼)�$5� $ �� ½�»��� »$ . . ¼$���/ $ A/ 6.Q��/ Q���� ��2 .9/��7P À Í'� �)¼'»��*�� $�*��.5'2 . ��� �Ì 5'�2 À
� ¯�M"#"²M � � 8�� � � : � � �� � Q� �.���/. 0 . ���.P ���� = T7 � � 90 . ���.P ��� .8 �
��B : �� �7 � 5.P Q�� ���.�

� �� � : � �" ¿& �: � �¼2 �¿4 �� � � ¿4 �: ��
¿� �� � � K ¿& �� � �¼2 �¿4 �� � � ¿4 �: ��

¿� �: � : �
(�� $ Î�.5�  �5 9 �Ì ¸��¹��2 .$� .� � �� � $�/ $ ¸��¹��2 .$� � � � �� � " �� /���5�
»¹ �� � " $ ��2 $.�/�� �Ì � �� /.·. .�� »¹ 9 À �(�� 5'� /�Î�.5.�� �Ì /.·. .�� »¹ $
Î�.5�  �5 �Ì ¸��¹��2 .$� "  �� ��� Ì�� ��$2¸�� À�
($¯²³¯% & � Z Q���� 9 " +: ! � � � � :; 0 .8 �� �B��� � �� � �� � �� � A/ 6.Q��/ Q����
�8 ��B .��� �8 8 ./ �� � 0 ��/� < *" � 3 � �: I � :� �� " � =
� $ �� )�5 �Ì Í'����2 � " �� '$·� 5'� T7 � \ 657 Q�/2 �/ ��2 ./��7P �
�  !²³"#$% 7 '($¯ �?�$� ¯³!¯³ + !²³"#$% ,

��0 6 � ; �� ./B�/�B ��� � " ��! � � � � � �; � �� � �� �
�6 �0 6 �; � A/ 6.Q��/ Q���� 9 " +: ! � � � � � : � 0 8 ./ 4 " 2�! � � � � � �; 3 : ��7 � � 99 �" �� �0 ���

	 �" 9-./ ��57 0 ��/ �
 � � � 3 
 *" � �� 	 3
�8 � �" � �
 � � �� *" � 3 T7 �� 9 �" 9 � +� 0

���� � �A
�� ��2 $�0 5'$5 5'� ��/)¼�/ �� ½�»��� »$ . . ¼$�¼)�$5�/ .� $ Î�.5� �)2»�� �Ì
 5�¸ Ì��2 $ �� ½�»��� »$ . À

� �� X²% ¯ ²#$¯³ + !²³"#$% µ
� À ¿$7$�/ .� 5'� $�5.¼�� ���� /� ¼�.» � $ ���$5.�� '.¸ »�5���� 5'� 2 �5'�/ �Ì 5'�
¼�2¸)5$5.�� �Ì �� ½�»��� »$ � $�/ 5'� ��� »$ �/ �� �$)  .$� � �.2 .�$5.�� ��
2$5�.� Ì�� 5'�  ¹ 5�2 � À 4 ����·�� 5'��� $��  �2 � �5'�� �� ½�»��� »$ . $�*��.5'2  
»$ �/ �� �$)  .$� ��.2 .�$5.�� � � 8 ���� " � 9�� ���� $�/ � : ���� À�� ��¸�$.� ���
5'� ���$5.�� ' .¸ »�5���� ¸��¹��2 .$� $�/ 2 $5�.¼� À

(�� $  ¹ 5�2 � �Ì �º)$5.�� �� " � �� " � � � � � � � �# � " ��5 ) ¼�� ./�� $ Î�.5�
�. 5 9 " �: ! � � � � � :; � �Ì ���2 ��5 �Ì 5'� ./�$� *����$5�/ »¹ �� " 5'� ��/���/  �5
�� " ��! � � � � � �� � �Ì 2 ���2 .$� �Ì $�� : I �.5' �� ¸�¼5 5� $ Î��/ ��/�� ( À � 2$5�.�
� �'� � �< � � �%��5�¹ . *.·�� $ 5'� ¼��Ë ¼.��5 �Ì �� .� : I . ¼$���/ 5'� 5.�1 5����
P ��/�4 �Ì 9 À ��5� 5'$5 �9 " � ���

�'��� �9 $�/ ��� 2�$� 5'� 5�$� ¸� � �Ì
�$¼' À ¿�5 �� »� 5'� ��� �¼'���� Ì��2 �Ì � �»5$.��/ »¹ ) .�* ���2��5$�¹ ���
�¸��$5.�� .� $  5$�/$�/ �.��$� $�*�»�$� À Í'�� �� ¼$�� �9 *.·�� »¹ � �9 �" �� ���5'� /.: �57 ��.� Q���� �Ì 9 À � '�� �� 5$0� 5'� ��/)¼�/ ��� �¼'���� Ì��2 �Ì 9 " ��
 $¹ �9 �7 � /�B65�B /.: �57 ��.� Q���� �Ì 9 �1� ���� " 5' . . ¼$���/ 5'� ��� �¼'����
»$ . � À &$�¼)�$5.�� �Ì 5'� ��/)¼�/ ��� �¼'���� »$ . . $� �  ��5.$� ¸$�5 �Ì � 8 À
� ~�CG PFJ[ERQFE CG GJ�[NTTER H�E �NQGGCNB ETCO CBNHCJB �



� � ���ÄÊÆÃ � �Ä���Ã  � �ÃÇ �Å �Æ�Ã�Å ��	Ê	 ���ÆÅÊÄ� 	
� �& ($¯ �$² "�¯ ² � + % ²M²% "+ ²³´¯³ "M!
Í� ¼�2¸$�� 5'� ¾¿ $�*��.5'2 � .5' �� ½�»��� »$ . $�*��.5'2  " �� ���/ 5� *.·�
$� ��¸�.¼.5 2 ���2 .$� ��/��.�* Ì�� ¾¿ À �  5'� ¾¿ $�*��.5'2 /�� ��5 *.·� $�
��¸�.¼.5 2 ���2 .$� ��/��.�* " �� ���/ 5� .�5��/)¼� 5'� Ì����� .�* ��22$ �
*¯% % + & � 8�� � Q� � �����P .8 # P 6 ���1�/���� �R6���.�� : ��7 ! 1�/��Q��� =

�8 ��/P ������ 8 ./ � B�2 /��  �� �8 ��/P �� ���� 8 ./ � B�2 /��  : ��7 �7 � 8�4 �5.2/�0 7 �5 ./B�/��2
� /..8 = ¿�5 »� � ��� ¸ �¼5 À � � � 5'� ¼��Ë ¼.��5 2$5�.� �Ì 5'� �. 5 + �C �� E ! �IG � H �I 0
�.5' � �  K /�* ��I � Ì�� ¾¿ ��� ¸ �¼5 À � .5' 5'� ¿�� .¼�*�$¸'.¼ ��/��.�* � À 9� ��
¼$� ��.5� � " 	� 
 � $�/ � � " 	� � 
 � �  )¼' 5'$5 
 ��� ¸�¼5 À 
 �� ¼���� ¸��/ 
5� 5'� ¼��)2� Ì�� 5'� )�.·$�.$5� 2���2 .$� À 4����·�� � � " � � $�/ 
 � $�� �� �¹
¼��)2� ¸��2)5$5.�� �Ì � " � $�/ 
 À

1Ì ¾¿ 5��2 .�$5� Ì�� $ /�*���  " .5 2 �$� 5'$5 �$�0 �� � " �$�0 �� � À Í'��
�$�0 �� �� " �$�0 �� � � $�/ 5'�� ¾¿ � .�� Î�/ $� )�.·$�.$5� ¸��¹��2 .$� � .5' 5'�
��� .¼�*�$¸'.¼ ��/��.�* À �

� �7 � ³¯�+µµ?% @#"²M ² � #$¯ ) * + !²³ "#$%
¿�5 � " � � »� $ Î�.5� Î��/ � .5' � ���2 ��5 $�/ ��5 � »� $  ¹ 5�2 �Ì 2)�5.·$�.$5�
�º)$5.�� �� " � �� � � � # � �'��� �� � � �� ! � � � � � �� � À �   5$5�/ �P0 ��5���� .�
5'� .�5��/)¼5.�� �Ì ��
� " ¾¿ �$ ¸��¸� �/ 5� » � $� �Ë ¼.��5 $�*��.5'2 5�  ��·� $
 ¹ 5�2 �Ì 2)�5.·$�.$5� �º)$5.��  $5. Ì¹ .�* 5'� Ì����� .�* ¼��/.5.�� À
�²M´ "#"²M & T7 � �����P � 7 �� .��� .�� �. �6 ��.� �� ! � � � � � �� � �� �� = U�=�= �
7 �� � �.�6 ��.� �� ! � � � � � �� � �� �� ��B �. .�7 �/ �.�6 ��.� �� �� =V

��5� 5'$5 5'�  ¹ 5�2 � )�/�� &��/.5.�� � ¼$� '$·� $��5'��  ��)5.�� .� � �
Ì��  �2 � ��5�� .�� Î��/ � � *" � � �Ì � À Í� /�5��2 .�� 5'�  ��)5.�� .� �� " �� ���/
��5�$ �º)$5.�� � �I K �I �< " � � � � � � ! � À Í') 5'� ./�$� �� '$·� 5� ¼�� ./�� . 
*����$5�/ »¹ �� �� " � � � � � �# � $�/ � �I K �I �< " � � � � � �! � À �� /���5� 5'. ./�$�
»¹ �� � À Í'�� �� '$·� 5'� Ì����� .�* .2¸��5$�5 5'����2 À
($¯²³¯% 7 � 8�� � Q� � �����P .8 P 6 ���1�/���� �R6���.�� �� " � 3 � " � � � � � � � �#
�� � �� ! � � � � � �� � : ��7 � " � � = 8�� �� � Q� �7 � �B��� 2�! � � � � � �; � � �

! K� ! � � � � � � �� K�� 3 =T7 �� � �.�6 ��.� �� ! � � � � � �� � " �� ! � � � � � �� � � �� .8 � �� 6��R6� �� �� �8 ��B
.��� �8 �� � " 2� ! K � ! � � � � � �� K �� 3 =
� /..8 = 1Ì $  ��)5.�� �� ! � � � � � �� � " �� ! � � � � � �� � � �� �Ì � . )�.º)� .� �� " �� '$·�
�� � � 2� ! K � ! � � � � � �� K �� 3 $�/ Ì�� �$¼' < " � � � � � �! " �� � ¼��5$.�  $ ¸��¹��2 .$�
.� 5'� Ì��2 �� I K � I ��� � I �'��� �I . $ ¸� .5.·� .�5�*�� $�/ � I '$ �� ���5 .� �� À
Í'��  .�¼� *¼/ �� �I K � I � �� I K � I ��� � I � " � I K � I " �� '$·� �I K � I � �� � $�/ '��¼�
�� � " 2� ! K � ! � � � � � �� K �� 3 À (�� 5'� ¼��·�� � " .5 . �»·.�) À �



�¹ 5'. 5'����2 " &��/.5.�� � . �º) .·$���5 5� 5'� Ì����� .�* ¼��/.5.�� À
�²M´ "#"²M 7 T7 � /�B65�B A/ 6.Q��/ Q���� : ��7 /��0 �5� �. ��8 .8 �7 � �B��� �� � "
2�! � � � � � �; � � �

! K � ! � � � � � � �� K �� 3 �� +� ! K � ! � � � � � �� K �� 0 =
Í') 5'� ¸��»��2 5�  ��·� � /�Î��/ �·�� � " � � )�/�� 5'� &��/.5.�� �

¼�.�¼./� � .5' 5'� ¸��»��2 5� ¼$�¼)�$5� 5'� ��/)¼�/ �� ½�»��� »$ . �Ì 5'� ./�$�
*����$5�/ »¹ �º)$5.�� .� � $�/ Î��/ �º)$5.�� � �I K � I " � )�/�� 5'� &��/.5.��
� " �'.¼' . ��5 $ ��� ¸��» ��2 À 1� ¸$�5.¼) �$� " .Ì 5'� ¾¿ $�*��.5'2 ¼$�  ��·�
$  ¹ 5�2 � �Ì $�*�»�$.¼ �º)$5.�� �·�� � � )�/�� 5'� &��/.5.�� � " .5 $¼5)$��¹
¼�2¸)5� 5'� ��/)¼�/ �� ½�»��� »$ . �Ì 5'� ./�$� �� � À

� �� ` ¯ +#"²M � ¯#±¯¯M ) * +M´ #$¯ �� + !²³ "#$%
�� ) � 5'�  $2 � ��5$5.�� $ .� �� À�� À - ��� ��  '�� 5'� ¾¿ $�*��.5'2 *.·� 
$ �� ½�»��� »$ . $�*��.5'2 �'.¼' ¼$� »� ·.���/ $ $ ��/)�/$�5 ·$�.$�5 �Ì 5'�
�8 $�*��.5'2 À �(�� 5'� /� ¼�.¸5.�� �Ì 5'� ��.* .�$� � 8 "  �� ���� À� Í� *.·�  )¼' $
/� ¼�.¸5.�� " �� ���/ 5'� Ì����� .�* /�Î�.5.�� À
� ¯�M"#"²M � � U<V Z 5/���5�� 0 ��/ .8 �:. 0 .���.P ���� ��I � �� � �� �� ���P ��� .8
� , $ � �� � $ � $ � �� � 3 � ��/ ��I � �� � �" ��5P I� � � I � �I � �� � �� � �657 �7 ��
�5P �� ��/ ��I � �� �� " �5P I� " ¿4 �� I �I � " ¿4 ��� �� � " �5P �¿4 ��I � � ¿4 ��� �� �

ULV -./ � 5/���5�� 0 ��/ 
 I� " � ��/ ��I � �� � 3 /�* ��5P I� � �� 5�� ��B �7 � B�2 /�� .8 
 I�
��B B��.��B Q� /�* �
 I� � = 8�� � Q� � ���� .8 5/���5�� 0 ��/� = -./ 
 " � �<J �� � : � � �
��B � � � 3 : � B�[ �� �:. 8 6� 5��.�� �88�8 � �
 � � � " + �� � � � �� � � � /�* �� H � � � � 0 3
��B �8� �27 � �
 � � � " + �� � : � �� � � � /�* �� H : � � �0 = !� :/��� �88�8 � �� � �� "��	
 �88�8 � �0 � B � ��B �8� �27 � �� � � � " ��	
 �8� �27 � �0 � B � =

(�� $ �. 5 �Ì ¼�.5 .¼$� ¸$.� � $�/ $ ¸� .5.·� .�5�*�� � � � " ��  �5

� � � �� � � � �" +
 � � � /�* ��)# �
 �� � � 0 �
��� �� *.·� $� � 8 %�.0� /� ¼�.¸5.�� �Ì 5'� ¾¿ $�*��.5'2 À

�  !²³"#$% � '($¯ ) * �  !²³"#$% ,
��0 6 � ; �� ; � [ ���� �6Q��� .8 � �� �

S �� ; [ 4 �B �� �Q.1�=
�6 �0 6 �; � [ ���� �6Q��� .8 � �� � =
9 �" � 3 �� % �" � ��B � �" �� �" +� ��/ �� � : � �� � : � 9 : ��7 � *" : 0
!7 ��� � *" � � .� �" � � �

� � �" ¾¿¿�Ì5 �� � �� � ¾¿� .*'5 �� � � �� � �" S �� �� � � �� �" � = � ��� � �" ��/)¼5.�� �� � �



-./ � � �� � � .� �" � � +� ��/ �� � : � �: � 9 0
9 �" 9 � +� 0� ��6/� 9

��/)¼5.��
��0 6 � ; � [ ���� �6Q��� � .8 � $ � �� �
�6 �0 6 �; � [ ���� �6Q��� .8 � �� � U0 .���Q�� �� �P0 �� ���V =

� �" 9¹2»��.¼ � ��¸�� ¼�  .�* �� �
�� �" � �B65��.� �. � .: � 57 ��.� \ ���� .8 � : =/=� = (
��  �" +� � �� �¿4 �� � *� ¿4 �� �0� ��6/� �� 

9¹2»��.¼ � ��¸�� ¼�  .�*
��0 6 � ; � [ ���� �6Q��� � .8 � $ � �� �
�6 �0 6 �; � [ ���� �6Q��� .8 � �� �

� �" +� H � � �� � � � � � 0� ��6/� �
� �P �/] L = 1� 5'� ��.*.�$� /� ¼�.¸5.�� �Ì ¾¿ " .5  ��2  5'$5 5'� »�)�/  . 5$0��
*��»$��¹ $5 ��¼� À -���·�� " 5� .2¸��2 ��5 ¾¿ " 5'���  ��2  5� » � 5'� Ì� ���� .�*
Ì�)� �$¹ 5� ��$�.7� 5'� ¸�� ¼�  /�5��2 .�.�* 5'� �¸5.2 $� ·$�)� �Ì  À ¿�5 � »� $
 ¹ 5�2 �Ì �º)$5.�� ¹�) �$�5 5�  ��·� À Í'�� �$¼' �$¹ . /� ¼�.» �/ $ Ì� ����  À
� À ��*.� � .5'  " � À �� ¾¿ /� ¼�.»�/ $ .� ��Î�.5.�� � Ì�� � À 1Ì ¹�) ¼$���5

�»5$.� 5'�  ��)5.�� "  �5  �"  � � $�/ /� ¾¿ $*$.� Ì�� � �.5' 5'� ���  À
� À ��*.� � .5'  " � À 15��$5� �4)�5.¸�¹ � $�/ �¿.��$�.7� � /� ¼�.» �/ $ .� � �Ì%

.� .5.�� � Ì�� � »¹ $//.�* ��� �º)$5.�� �»5$.��/ »¹ �¿.��$�.7� � 5� � À 1Ì
¹�) ¼$���5  ��·� 5'� �� ) �5.�*  ¹ 5�2 " 5'�� ��5)�� 5� 5'� ��.*.�$� � "  �5
 �"  � � $�/ .5��$5� 5'�  $2 � ¸�� ¼�/)�� $ Ì��  " � À ��¸ �$5 )�5.� ¹�)
�»5$.� 5'�  ��)5.�� À

� À ��*.� � .5'  " � À �� ¾¿ /� ¼�.»�/ $ .� ��Î�.5.�� � Ì�� � À 1Ì ¹�) ¼$���5
�»5$.� 5'�  ��)5.�� " 5'��  �5  �"  � � " ��¸�$¼� � »¹ 5'� �� )�5.�*  ¹ 5�2
�»5$.��/ »¹ �¿.��$�.7� � .� 5'� ¸��·.�) ¾¿ $�/ /� ¾¿ $*$.� Ì�� 5'� ��� �
$�/  À � �¸ �$5 )�5.� ¹�) �»5$.� 5'�  ��)5.�� À

� À ��*.� � .5'  " � À 15��$5� �4)�5.¸�¹ � $�/ �¿.��$�.7� � /� ¼�.» �/ $ .� � �Î�.%
5.�� � Ì�� � »¹ $//.�* ��� �º)$5.�� �»5$.��/ »¹ �¿.��$�.7� � 5� � À 1Ì ¹�)
¼$���5  ��·� 5'� �� )�5.�*  ¹ 5�2 � � " 5'�� ��¸�$¼� � »¹ � � "  �5  �"  � �
$�/ .5��$5� 5'�  $2 � ¸�� ¼�/)�� $ Ì��  " � À � �¸ �$5 )�5.� ¹�) �»5$.� 5'�
 ��)5.�� À
Í'� Î� 5 5�� ¸�� ¼�  � $��  �.*'5�¹ /.�����5 Ì��2 5'� �5'�� À Í'� /�*���

��$¼'�/ Ì�� 5'� 5' .�/ $�/ 5'� Ì�)�5' ��� ¼$� »� ����� 5'$� 5'� /�*��� �Ì 5'�
�5'�� À Í'� �$)  .$� ��.2 .�$5.�� �Ì ¸��¹��2 .$� � .5' /�*���  ¼$� *.·� ¸��¹%
��2 .$� � .5' ����� �� �º)$� 5�  K � À (�� ��$2¸�� " ��5 )  ¼�� ./�� 5'�  ¹ %
5�2 � ,, � � 3 " � � � !� , K � , " � � � 33 � � ! " � À (��  " � " 5'� ¸��¹��2 .$�
� 3� ! K � 3 " �� ! K �� �� ,, � � 3 � K � , �� !� , K � , � $¸¸�$� .� �� )�5.�*  ¹ 5�2 �»%
5$.��/ »¹ �¿.��$�.7� �" $�/ 5'�� Ì��  " � " 5'� 5' .�/ $�/ Ì�)�5' 2 �5'�/ Î�/ 5'�



)�.·$�.$5� ¸��¹��2 .$� � ,! K � ! " �� ! K �� �� 33 � � ! � K � ,3 �� 3� ! K � 3 � À � '���$ "
5'� 5�� Î� 5 2 �5'�/ ���/ $ /�*���  "  5� Î�/ 5'. ¸��¹��2 .$� » �¼$) �
� ,! K � ! " �� ! K �� �� 33 � � ! � K �� ,3� ! K � ,3 � �� ,, � � 3 � � � ,3� , �� !� , K � , � À

1� 5'� $»�·� /� ¼�.¸5.�� �Ì ¾¿ " �� 5$0� 5'� 5'.�/ ��� À ��) 2$¹ 5$0� ��� �Ì
5'� �5'�� 5'��� ��$�.7$5.�� »)5 5'� �� 5 �Ì �)� �� )�5 '��/ Ì�� $�� �Ì 5'�2 À ��
 '�)�/ ��2 $�0 5'$5 ¾¿ 5$0.�*  $ .� 5'� Î� 5 ��� . ��������� �� 5'�  $2 � $ 
5'� �� ½�»��� »$ . $�*��.5'2 5��$5�/ .� ���� À

1� 5'� $»�·� /� ¼�.¸5.�� �Ì 5'� ¾¿ $�*��.5'2 " �� 0��¸  �2 � ��/)�/$�¼¹ .� 5'�
/� ¼�.¸5.�� 5�  '�� 5'�  .2 .�$�.5¹ 5� 5'� � 8 $�*��.5'2 À ��5� 5'$5 .� $�*�»�$.¼
$55$¼0 ) .�* ¾¿ " 5'� .�¸)5 �  '�)�/ »� $  �5 �Ì ¸��¹��2 .$� �'.¼' ¼�2 � 
Ì��2 $�� �º)$5.�� .� $ *.·��  ¹ 5�2 �Ì �º)$5.�� � �'� �  ��)5.�� .� �� . 
)�.º)� $�/ $�� Î��/ �º)$5.�� � �I K � I " � Ì�� $�� ·$�.$»�� �I À �4)�5.¸�¹ � .�
¾¿ ¼���� ¸��/ 5� 5'� ¼$�¼)�$5.�� �Ì � � $�/ a9¹2»��.¼ � ��¸�� ¼�  .�*a À ��/
��.��$�.7� � ¼���� ¸��/ 5� a��/)¼5.��a À ��5� 5'$5 " ¾¿ .� 5'� $»�·� /� ¼�.¸5.��
¼$� »� ·.���/ $ $ ��/)�/$�5 ·$�.$�5 �Ì � 8 À Í'. . » �¼$) � ¾¿¿�Ì5 $�/ ¾¿� .*'5
¼����¼5 2 ��� ¸��¹��2 .$� $�/ 5'���Ì��� 5'�  �5 �Ì ¸��¹��2 .$� ¼�� 5�)¼5�/ .�
a9¹2»��.¼ � ��¸�� ¼�  .�*a . 2)¼' �$�*�� 5'$� 5'� ��� .� �8 À 1� Ì$¼5 " ¾¿ ¼����¼5 
$�� 5'� ¸��/)¼5 CD�E ! � �G H �I �.5' J �  K /�* ��I � " �'���$ �8 ¼����¼5 �� �¹
¸��¹��2 .$� ���/�/ .� 5'� �$)  .$� ��.2 .�$5.�� À

Í'� $»�·� /� ¼�.¸5.�� ��$»�� ) 5� ¸��·� 5'� Ì����� .�* 5'����2 À
($¯²³¯% � � 8�� � Q� � [ ���� ��� .8 0 .���.P ���� �� � �� � = T7 �� Z �2 ./��7P W
5.P0 6 ��� � A/ 6.Q��/ Q���� 9 8 ./ �7 � �B��� 2� 3 �� � �� � �657 �7 �� � � 9 =
� /..8 = ¿�5 � »� $ ¸� .5.·� .�5�*�� $�/ 9� 5'�  �5 9 �»5$.��/ Ì�� 5'$5 � .� 5'�
�'.��%���¸ À 1Ì �� � *" � " 5'�� /�* � � � Ì�� $�¹ � � �� � $�/ '��¼� � � � � ! .� 5'�
���5 ���¸ À Í'�� .5 . �»·.�) 5'$5 � *� �� � ! À 9.�¼� $�¹ : � 9��! �Ì /�* : � � . 
¼��5$.��/ .� � � "

�
*� 9��! Ì�� $�¹ � � �� � $�/ '��¼� �� '$·� 9��! � 9� �'��

�� � *" � À
(.� 5 " ��  '�� 5'$5 � �*��.5'2 � 5��2 .�$5� .� $ Î�.5� �)2»�� �Ì  5�¸ À

9)¸¸� � 5'$5 � �*��.5'2 � /�� ��5 5��2 .�$5� À Í'�� 5'��� . $� .�Î�.5�  �º)��¼�
�� I � �Ì ¸� .5.·� .�5�*��  )¼' 5'$5 � I ( � I ! $�/ �� �� *" � Ì�� $�� < À (��2 5'�
$»�·� �» ��·$5.�� " �� '$·� $� .�Î�.5� $ ¼��/.�* ¼'$.� 9�� � 9��� � � � � � À �)5
.5 ¼��5�$/.¼5 5� 5'� Ì$¼5 5'$5 5'� �.�* � �� � . ���5'��.$� À

��� ��  '�� 5'� �)5¸)5 9 �Ì � �*��.5'2 � . $¼5)$��¹ $ �� ½�»��� »$ . �Ì 2� 3 À
9.�¼� 9 " � � % �� � $�/ �� � � 2� 3 " �� '$·� � � 9 � 2� 3 À Í'� ��2 $.�.�* 5$ 0
. 5�  '�� � �� � : �� " � Ì�� $�� � *" : .� 9 À �)5 �� �" /�* �� �<J �� � : �� À Í'�� 5'�
� %¸ ��¹��2 .$� � �� � : � . ¼��5$.��/ .� � �� $�/ '��¼� � �� � : �� �� " � À 1� ¸$�5.¼)�$� "
�� �»5$.� � �� � : �� " � À Í') " »¹ Í'����2 � " 5'� �)5¸)5 9 . $¼5)$��¹ $ �� ½�»���
»$ . �Ì 2� 3 À �

� 	� Ê
Å��È ��Å 	��È�ÃÉ�	
1� 5' .  �¼5.�� " �� 5�¹ 5� *.·� $ »�)�/ �� 5'� 2 $5�.�  .7� �Ì 5'� ¾¿ $�*��.5'2
¼�2¸$��/ 5� 5'� 2 $5�.�  .7� �Ì 5'� � : $�*��.5'2 Ì�� 2� 5 ¸��¹��2 .$�  ¹ 5�2  À



� �& � ³¯µ¯M#+#"²M ² � X¯% "�³¯!? +³ µ¯�?¯M�¯µ
1� 5'� ��¸��5 ��� " 5'� ��5.�� �Ì  �2 .%��*) �$�  �º)��¼� �$ ¸�� ��5�/ Ì�� �·��/�%
Î��/  ¹ 5�2  �·�� 5'� Î�.5� Î��/ � , $�/ Ì�� $Ë ��  ¹ 5�2  À �� '$·� 5� /. 5.�%
*). ' 5�� .2¸��5$�5 ¼$ � Ì�� Î�.5� Î��/ " � , $�/ � � À 1� 5'� Î��/ � , " �� '$·�
$ ¼�.5��.�� /�/)¼�/ Ì��2 5'� (��»��.) $¸¸�.¼$5.�� À 1Ì �� $�� .�5��� 5�/ .� $
 ¹ 5�2 � �� $ Î��/ � � " � .5' � � ! " . À� À � . ·��¹ ' .*' ¼�2¸$��/ 5� ! " 5'�� 5'�
5�.· .$� ���$5.�� .  )�/ Ì��2 5'� (��»�� .) $¸¸�.¼$5.�� � .�� ��5 »� ��$¼'�/ /)�.�*
¼�2¸)5$5.�� $�/ $�� 5'� ¼�2¸)5$5.�� /��� .  .2 .�$� 5� ¼�2¸)5$5.�� �� � À
� ¯�M"#"²M � �
� ²% ²!¯M¯²?µ µ¯% "�³¯!? +³ µ¯�?¯M�¯ ¶ 8�� � ! � � � � � �; Q� � ��R6��5� .8 #

7 .P .2 ���.6� 0 . ���.P ���� U�=�= 8 ./ �� � P .�.P ��� � .8 �I 3 /�* ��� " /�* ��I � ��
� �� �" � , �� ! � � � � � �� �� 2� ,! � � � � � � ,� 3 ./ � �� ! � � � � � �� �V 3 ��B � " 2�! � � � � � �; 3
�� �B��� .8 � �� ./ � �� ! � � � � � �� � =� T7 � /�*��� �Ì ��*)�$�.5¹ .8 � �� �7 � P ���P �� B�2 /�� � �657 �7 �� +�' �� � � � �

� � /�* �� � " �0 �� �4 �5��� �7 � ��� .8 P .�.P ���� .8 B�2 /�� � �� � �� 3 B��.��B
Q�  D	
 �� � =

� �! � � � � � �; �� � '�2�*����)  �2 . ��*)�$�  �º)��¼� �� � , �8 � *" � ����B 8 ./ < � +� � � � � �# 0 3 �8 : I �I " � �� � �� � 2�! � � � � � �I�! 3 ��B /�* �: I �I � (
 D	
 �� � �7 �� : I " � �� � �� � 2�! � � � � � �I�! � �I 3 =

� �! � � � � � �; �� � '�2�*����)  �2 . ��*)�$�  �º)��¼� �� � �8 � *" � �� ! � � � � � �� �
��B 8 ./ < � +� � � � � �# 0 3 �8 : I �I " � �� � �� ! � � � � � �� �� 2�! � � � � � �I�! 3 ��B
/�* �: I �I � (  D 	
 �� � �7 �� : I " � �� � �� ! � � � � � �� �� 2�! � � � � � �I�! 3 =�� M¯ µ¯% "�³¯!? +³ µ¯�?¯M�¯ ¶ 8�� �! � � � � � �; Q� � ��R6��5� .8 # 0 . ���.9

P ����3 ��B � " 2�! � � � � � �; 3 �� �B��� .8 � , �� ! � � � � � �� �� 2� ,! K � ! � � � � � � ,� K �� 3./ � �� ! � � � � � �� � = 8�� � �I �7 � 7 .P .2 ���.6� 0 �/� .8 �7 � ��/2 ��� B�2 /�� .8 �I =
� �! � � � � � �; �� �  �2 . ��*)�$�  �º)��¼� �8 � �! � � � � � � �; �� � 7 .P .2 ���.6�
��P �9/�26 ��/ ��R6��5� =

� �7 � /�*��� �Ì ��*)�$�.5¹ .8 � �� �7 � B�2 /�� .8 /�26 ��/��� .8 2� �! � � � � � � �; 3 3B��.��B Q�  D 	
 =
� .5' 5'.  �º)��¼� �Ì ¸��¹��2 .$� " 5'� 2 $5�.� *����$5�/ »¹ 5'� � : $�*��.5'2

'$ $ Ì)�� �$�0 Ì�� 5'� /�*��� � (  D 	
 À 4 ����·�� " $�� ¸ ��¹��2 .$� ¼�2¸)5�/ »¹
� : '$·� $ /�*��� ����� �� �º)$� 5�  D	
 ÀÍ'. 2 �$� 5'$5 " Ì��  �2 .%��*)�$�  �º)��¼� " 5'� �)2»�� �Ì ���  	; -� ���
�Ì 5'� 2 $5�.� .� 5'� '�2�*����) ¼$ � " Ì�� � (  D 	
 " . 0���� " $�/ . *.·��
»¹ $ ��¼)����¼� Ì��2)�$ 	; -� ��� " 	; �! -� �� � � � +# F 2���2 .$� �Ì /�*��� � K�; 0 K 	; -� �� K �; � �.5' .� .5.$� ¼��/.5.�� 	; -� ��� " � .Ì # � � �� � (
# <! �/�* ��� � � � � # 0 À Í'�� 5'� �)2»�� �Ì ���  �Ì $ 2 $5�.� Ì�� 5'� $Ë�� ¼$ �
. ��� E !

	; -� �� � � À
Í'� /�*���  D 	
 ¼���� ¸��/ 5� 5'� /�*��� � �'�� �� � .�� '$·� 2��� ���  

5'$� ¼��)2� Ì�� 5'� '�2�*����) ¸$�5 �Ì 5'� �$�*� 5 /�*��� À 15 . 5'� 2 .� .2 $�
/�*���  )¼' 5'$5 	; -� ��� " � +# F 2���2 .$� �Ì /�*��� � 0 � 1Ì �� ¼�� ./�� 5'�
 ��.� � �� � " �� % �	; -� �� � K� +# F 2���2 .$� �Ì /�*��� �0�� � " 5'� /�*���  D 	
. *.·�� �'�� 5'� ¼��Ë ¼.��5 �Ì 5'.  ��.� . ��*$5.·� À 5'� ��¸��  .�� �Ì � Ì��
º)$/�$5.¼ �º)$5.�� . �



,! � /	,!�� /� Ì�� � , ,!��� /�,!�� /	 Ì�� � � " � .5' � � ! À

4 ����·�� " .� 5'� $�5.¼�� ��� " 5'� $)5'�� '$·� 2 $/� $ ¼��� �¼5)�� ·��.Î�/ ��
2$�¹ ¼�2¸)5�� ��¸��.2 ��5 �
O.�� �5�6/� <= $�2 � 5 $�� ¸��¹��2 .$�  ¹ 5�2  $��  �2 .%��*)�$�  �º)��¼� À

�  5'� ¾¿ $�*��.5'2 ¼�2¸)5� Ì�� $� '�2�*����)  ¹ 5�2 " �� ���0 ��
 �2 .%��*)�$�  �º)��¼�  )¼' 5'$5 5'� '�2�*��.7$5.�� �Ì 5'�  �º)��¼� .  5.��
 �2 .%��*)�$� À � .5' 5'� � '¹¸�5'� � " 5'� ¼��� �¼5)�� .  5.�� 5�)� À

1Ì �� �$�5 5� Î�/ $� )�.·$�.$5� ¸��¹��2 .$� Ì�� 5'� ��.* .�$� /� ¼�.¸5.�� �Ì
¾¿ " �� ���/ 5� '$·� $ �)2»�� �Ì ���  '.*'�� 5'$� 5'� �)2»�� �Ì 2 ���2 .$� 
� .5' /�*���  2 .�) 5'� �)2»�� �Ì )�.·$�.$5� 2���2 .$� .� � ! �. À� À" � ! $�/ �
Ì�� � , $�/ � � � � � �� �! " Ì�� � � � À

Í'. 2 �$� 5'$5 5'� /�*���  �Ì 5'� ¾¿ $�*��.5'2 . *.·�� �'�� 5'� ¼�%
�Ë ¼.��5 �Ì 5'.  ��.� . ��*$5.·� À 5'� ��¸��  .�� �Ì � Ì�� º)$/�$5.¼ �º)$5.�� 
. �

,!� /	,!�� / ,!�� /� K !�!�� Ì�� � , ,!��� /�,!�� /	
� � K !,!�� /� Ì�� � � " � .5' � � ! À

� �7 �M #$¯ �¯  ´ � �

(.*)�� ��$ � ¸�� ��5 $ ¼�2¸$�. �� �Ì 5'� /�*��� ��$¼'�/ »�5���� 5'� ¾¿ $�*�%
�.5'2 $�/ �� ½�»��� »$ . ¼�2¸)5$5.�� Ì�� $ ·$�.$5.�� �Ì 5'� �)2»�� �Ì ·$�.$» �� 
! $�/ (.*)�� ��» � Ì�� $ ·$�.$5.�� �Ì 5'� �)2»�� �Ì �º)$5.�� # À

�� 	 �� 	

 �� �  � SE�NDCJF JK H�E �n NT�JFCH�O NBR H�E ¢� NT�JFCH�O JB ¦ m

� .5' 5'� � Î*)�� " �� /� ��5 '$·� $ ��5.¼�$»�� /.�����¼� » �5���� 5'� /�*���
��$¼'�/ »¹ 5'� 5�� $�*��.5'2  À 9� �� ¼$�  $¹ 5'$5 Ì�� �$�/�2  ¹ 5�2  " 5'�
2�5'�/ �Ì ¾¿ $�/ �� ½�»��� »$ . $�� $�2 � 5 5'�  $2� À

(�� 5'� ¼�2¸��� .5¹ ¸�.�5 �Ì ·.�� " .Ì �� . 5'�  .7� �Ì 5'� 2 $5�.� ¼�� 5�)¼5�/ "
5'�� 5'� �'��� ¼�2¸��� .5¹ . 5'� ¼� 5 �Ì �.��$� $�*�»�$ �� 5'. 2 $5�.� " �'.¼' . 



� �
�

�'��� � � � . 5'� ¼��Ë ¼.��5 �Ì �.��$� $�*�»�$ À Í'� ¾¿ $�*��.5'2 ¼��$5� 
2$5�.¼� � .5' �;IE ! �� ���� ,�� /�E % 	�� � ���  $�/ ���E% 	�� � ¼��)2� " �'���$ � :
¼��$5�  º)$�� 2 $5�.¼� � .5' ���E % 	�� � ¼��)2� À

9� 5'� �)2»�� �Ì ¼��)2� Ì�� � : $�*��.5'2 2$5�.¼� . ����� �� �º)$� 5� 5'�
��� Ì�� � � $�*��.5'2 2$5�.¼� �'���$ 5'� �)2»�� �Ì ���  �Ì 5'� 2$5�.¼� ¼��%
 5�)¼5�/ . ·��¹ /.�����5 " ( .*)�� � ¸�� ��5 5'� �)2»�� �Ì ���  �Ì �$¼' 2 $5�.¼� 
� .5' $ ��*$�.5'2  ¼$�� À �  �� ¼$�  �� " 5'� /.�����¼� »�5���� 5'� 5�� ¼)�·� 
*.·� ) $ 2)�5.¸�.¼$5.·� ¼�� 5$�5 À


�� � � � > NHFC[EG JK H�E �n NT�JFCH�O NBR ¢� NT�JFCH�O JB ¦ m

� �� �M #$¯ �¯  ´ � � � ± "#$ 	  +³!¯

(.*)�� � �$ � ¸�� ��5 $ ¼�2¸$�. �� �Ì 5'� /�*��� ��$¼'�/ »�5���� 5'� ¾¿ $�*�%
�.5'2 $�/ �� ½�»��� »$ . ¼�2¸)5$5.�� Ì�� $ ·$�.$5.�� �Ì 5'� �)2»�� �Ì ·$�.$» �� 
! �.5' # " ! � � $�/ (.*)�� � �» � Ì�� $ ·$�.$5.�� �Ì 5'� �)2»�� �Ì �º)$5.�� 
# À ( .� 5 �� ¼$�  �� 5'$5 Ì�� �$�/�2 ¸��¹��2 .$� �� '$·� $��$¹ ¼�2¸)5�/ $
�� ½�»��� »$ . »�Ì��� Î�/.�* 5'� )�.·$�.$5� ¸��¹��2 .$� Ì�� $ /�*���  À 4 ���%
�·�� " �� ¼$�  �� 5'� »�'$·.�� �Ì 5'� /�*��� �Ì 5'� ¾¿ $�*��.5'2 /�� ��5  ��2
5� Ì����� 5'� Ì��2)�$ �
; $ .5 �$  $./ .� ��� À

�  5'� ¼�2¸��� .5¹ . � �
�

" �'��� �� . 5'�  .7� �Ì 5'� 2 $5�.� ¼�� 5�)¼5�/ $�/
� 5'� ¼��Ë ¼.��5 �Ì �.��$� $�*�»�$ $�/ 5'� ¾¿ $�*��.5'2 '$ $ '.*'�� /�*���  
5'$� 5'� � : $�*��.5'2 " 5'� /.�����¼� �Ì 5'�  .7� �Ì ¼�� 5�)¼5�/ 2 $5�.¼� . ·��¹
.2¸��5$�5 À (�� ��$2¸�� " Ì�� º)$/�$5.¼ 2)�5.·$�.$5� ¸��¹��2 .$� � .5' ! " ���
$�/ # " ��� " 5'� ¾¿ $�*��.5'2 ��$¼'�/ $ /�*��� �� �'���$ 5'� � : $�*��.5'2
��$¼'�/ $ /�*��� � � À 9� 5'� 2$5�.¼� *����$5�/ »¹ 5'� ¾¿ $�*��.5'2 � .�� '$·�
$»�)5 
�� �	 $ ��8� ���  $�/ ���� $ ��8� ¼��)2� ¼�2¸$��/ 5�  º)$��/ 2 $5�.¼� 
� .5' ���¹ � �� $ ��8� ���  $�/ ¼��)2� Ì�� 5'� � : $�*��.5'2 À

(�� 5'� ¼$ � # " ! " 5'� �)2»�� �Ì  ��)5.�� � .5' 2)�5.¸ �.¼.5¹ �Ì $ �$�/�2
 ¹ 5�2 � .5' º)$/�$5.¼ �º)$5.�� . C;IE ! /�* ��I � " �� " �'.¼' . 5'� ��7�)5
»�)�/ À 9� 5'� )�.·$�.$5� ¸��¹��2 .$� '$ 5'. /�*��� $�/ ¾¿ � .�� 5��2 .�$5� Ì��
5'. /�*��� À � '���$ " 5'� ¼�2¸)5$5.�� �Ì 5'� �� ½�»��� »$ . � .�� ��5 ��¼��/



�� 	 �� 	

 �� � � � SE�NDCJF JK H�E �n NT�JFCH�O NBR H�E ¢� NT�JFCH�O JB ¦§

� � � �IE ! �/�* ��I � K �� " ! � � Ì�� $�¹ ��/��.�* À Í'. ¼�2¸)5$5.�� . /��� � .5'
$ ��¿ ��/��.�* $�/ 5'�� �� ) � 5'� (�¿4 $�*��.5'2 ��� " �� 5� Î�/ 5'� �$�5�/
��/��.�* À

� �� 5'.  5)/¹ .  5.�� 5�)� .Ì  ( � $�/ ��5 �� �¹ Ì�� � � ! À

� ���
 �� ÆÃ ��� 	� 	Ä� 	
1� ¼�¹¸5�*�$¸'¹" 5'�  ¹ 5�2   5)/.�/  ��2 5� »� �$�/�2 »)5 '$·� $  5�)¼5)��
»�'.�/ 5'�2 À 9� �� ���/ 5� 2 $0� ��¸��.2 ��5$� 5� 5 �� ¼�¹¸5� ¹ 5�2  5� '$·�
$� ./�$ �Ì 5'� �Ë ¼.��¼¹ �Ì »�5' $�*��.5'2  À

- .//�� (.��/ �º)$5.�� �-(� � . $� $ ¹22�5�.¼ ¼�¹¸5� ¹ 5�2 À 15 /�� ��5
) � 5'� �)2»�� 5'���¹ »)5 .5 . »$ �/ �� 2)�5.·$�.$5� ¸��¹��2 .$� �·�� $ Î�.5�
Î��/ �¼Ì ��	�� À Í'� ./�$ �Ì -(� . 5� 5$0� $  �¼��5 )� .·$�.$5� ¸��¹��2 .$� �5'�
¸�.·$5� 0�¹ � �� $� ��5�� .�� �Ì 5'� Î�.5� Î��/ " 5'�� 5� ��¸��  5' . ¸��¹��2 .$�
�� 5'� Î�.5� Î��/ À �� 5') �»5$.� $� $�*�»�$.¼  ¹ 5�2 �5'� ¸)»�.¼ 0�¹ � À Í'. 
 ¹ 5�2 . ¼�2¸� �/ � .5' ¸��¹��2 .$� �Ì /�*��� � À

�� '$·� .2¸��2 ��5�/ 5'� ¾¿ $�*��.5'2 .� 4$*2$ 5� 5� 5 �� 5'� ��$2¸�� À
4����·�� $ 5'� ¾¿ $�*��.5'2 '$ $ »�55�� » �'$·.�� Ì�� # " ! " �� '$·� Î��/
 �2� ·$�.$»�� 5� » � .� 5'� ¼$ � # " ! � � À ��  5)/.�/ �� »�5' ¼$ � ¸�� ��5�/
.�  �¼5.��  " Ì�� 5'� Î��/ � , " �� ) �  �¼��5 ¸��¹��2 .$� � .5' /�*��� �	 $�/ � .5'
/�*��� �� Ì�� 5'� Î��/ � !� À

� .5' (.*)�� � �$� " ��  �� 5'$5 5'� ¾¿ $�*��.5'2 � 2 $� .2 $� /�*��� .�¼��$ � 
�'���$ Ì�� �� ½�»��� »$ . ¼�2¸)5$5.�� " 5'� /�*��� �Ì �� ��)5.�� /�� ��5 ¼'$�*�
$�/ /�� ��5 ��¼��/ � À 1� Ì$¼5 " 5'� ¾¿ $�*��.5'2  ��2  5� Ì����� (.*)�� � �$ � À 9�
¾¿ /�� ��5  ��2 5� Î�/ $ /.�����¼� »�5���� $ �$�/�2  ¹ 5�2 $�/ 5'� -(�
¼�¹¸5� ¹ 5�2 ¼��5�$�¹ 5� �� ½�»��� »$ . ¼�2¸)5$5.�� À

(.*)�� � �» � ¼��Î�2  5'$5 5'� �)¼'»��*�� $�*��.5'2 .  5.�� » �55�� 5'$� 5'�
¾¿ $�*��.5'2 �� $ ».**�� Î��/ Ì�� $ �)2»�� �Ì ���2 ��5 '.*'�� 5'$� � À

�� ¸�� ��5 5'�� 5.2 � ¼�2¸)5$5.�� �� Î*)��  À (�� 5'� ¾¿ $�*��.5'2 " 5'�
2$.� ¸$�5 �Ì ¼�2¸)5$5.�� . /��� .� 5'� �$)  .$� ��.2 .�$5.�� $�/ ��5 .� 5'�
�5'�� ¸$�5 �Ì 5'� $�*��.5'2 À � �� ¼$�  �� " 5'� �)¼'»��*�� $�*��.5'2 '$ $
»�55�� » �'$·.�� 5'$� 5'� ¾¿ $�*��.5'2 À



�� 	 �� ¦ m �� 	 �� ¦ ;�

�� � � � MJOPNFCGJB �EH�EEB �n NBR �F �J�BEF NT�JFCH�O G JB �Z

�� 	 �� ¦ m �� 	 �� ¦ ;�

�� � � � ~ CO E [JOPNFCGJB �EH�EEB �n NBR �F �J�BEF NT�JFCH�O G JB �Z

� �ÆÃÉ �È	ÊÆÃ

1� 5'. ¸$¸�� " �� ¼�2¸$��/ 5'� ¾¿ $�*��.5'2 � .5' �� ½�»��� »$ . $�*��.5'2  À
(.� 5 " ��  '���/ 5'$5 5�  ��·� $  ¹ 5�2 �Ì $�*�»�$.¼ �º)$5.�� 5��$5�/ .� ¾¿ . 
�º).·$���5 5� ¼$�¼)�$5� 5'� ��/)¼�/ �� ½�»��� »$ . �Ì 5'� ./�$� $  � ¼.$5�/ � .5'
5'�  ¹ 5�2 À 4����·�� ��  '���/ 5'$5 5'� ¾¿ $�*��.5'2 . $� � $ �� ½�»��� »$ . 
$�*��.5'2 �'.¼' ¼$� »� ��¸�� ��5�/ $ $ ��/)�/$�5 ·$�.$�5 �Ì $ �� ½�»��� »$ . 
$�*��.5'2 � 8 À Í'�� �� ¼�2¸$��/ 5'� � $�*��.5'2  ��  �2 .%��*) �$�  �º)��¼� .�
5�� ¼$ � � .� 5'� Î��/ � , $�/ � � �.5' � � ! À ��  '���/ 5'$5 5'�  .7� �Ì 5'�
2$5�.� ¼�� 5�)¼5�/ »¹ ¾¿ . ')*� ¼�2¸$��/ 5� 5'� ��� �Ì � : $�*��.5'2 À ��
*$·� $� ��¸��.2 ��5$�  5)/¹ »�5���� ¾¿ $�/ �)¼'»��*�� $�*��.5'2  �� 5'� ¼�¹¸%
5� ¹ 5�2 -(� $�/ Ì�)�/ 5'$5 5'� �)¼'»��*�� $�*��.5'2 '$/ $ »�55�� » �'$·.�� À
�)� �� ) �5 .2¸�¹ 5'$5 5'� ¾¿ $�*��.5'2 . ��5  � �Ë ¼.��5 $ .5 �$ ��¸�¼5�/ À

� ���Å�ÃÉ�	
L� Z � ?FO�BE[�H @ > � �FNQGE @ �?T�E�FNC[ ?HHN[�G JB MJO�CBEFG � CH� >EOJFI� @

MFIPHJ YWWU @ nrMs YvY� @ PP � LpY� Lvp @ sPFCB�EF �
Y � > � SNFREH @ � ��M � ZNQ� �EFE @ NBR S � sNTDI� �MJOPTE¬ CHI JK �F �J�BEF �NGCG [JOPQHNHCJB

KJF GEO C�FE�QTNF GE¡QEB[EG JDEF ¦ m � CH� GJTQHCJBG CB ¦ m �� @ ~E[�BC[NT FEPJFH @ <r=<?
=J[¡QEB[JQFH @ YWWU �



U � ~ � SE[�EF NBR t �  ECGPKEBBCB� � ��F �J�BEF SNGCG ¤ ? MJOPQHNHCJBNT ?PPFJN[� HJ
MJOOQHNHCDE ?T�E�FN� @ sPFCB�EF�tEFTN� @ rE� �JF� @ L��U �

X � � � MJ¬ @ � � n CHHTE @ NBR � � � �s�EN @ �AGCB� ?T�E�FNC[ �EJO EHFI� @ sPFCB�EF�tEFTN� @
rE� �JF� @ L��u �

V � r � MJQFHJCG @ �~�E GE[QFCHI JK � CRREB ZCETR ¡QNHCJBG ��Z �� @ MFIPHJ�FNP�EFG �
~FN[� =s? MJBKEFEB[E YWW L@ sNB ZFNB[CG[J u� LY ?PFCT YWWL@ nrMs YWYW @ sPFCB�EF @
PP � Ypp�YuL�

p � r � MJQFHJCG NBR � � oCEPF«I� @ �MFIPHNBNTIGCG JK S TJ[� MCP�EFG � CH� �DEFRE¥BER
sIGHEO G JK ¡QNHCJBG� @ ?GCN[FIPH YWWY @ nrMs YVW L@ sPFCB�EF �

v � r � MJQFHJCG @ �� C��EF �FREF MJFFETNHCJB ?HHN[�G @ �n NT�JFCH�O NBR MFIPHNBNTI GCG
JK ~JIJ[FIPH� @ <M<sM YWWY @ nrMs YVuv @ sPFCB�EF �

u � r � MJQFHJCG NBR   � >ECEF @ �?T�E�FNC[ ?HHN[�G JB sHFENO MCP�EFG � CH� nCBENF
ZEER�N[�� @ QFJ[FIPH YWWU @  NFGN� @ oJTNBR @ nrMs YpVp @ PP � UXV�UV� @ sPFCB�EF �

� � r � MJQFHJCG @ �ZNGH ?T�E�FNC[ ?HHN[�G JB sHFENO MCP�EFG � CH� nCBENF ZEER�N[�� @
MFIPHJ YWWU @ nrMs YvY� @ sPFCB�EF �

LW � � ��M � ZNQ� �EFE @ �? BE� E� [CEBH NT�JFCH�O KJF [JOPQHCB� �F �J�BEF �NGEG �¢� �� @�JQFBNT JK oQFE NBR ?PPTCER ? T�E�FN LU� �L���� PP � p L�uu �
LL� � ��M � ZNQ� �EFE @ �? BE� E� [CEBH NT�JFCH�O KJF [JOPQHCB� �F �J�BEF �NGCG � CH�JQH

FERQ[HCJB HJ «EFJ �¢� �� @ <B ~ � >JFN @ ERCHJF @ oFJ[EERCB� JK <ss?M @ PN�EG vV�uU @
?M> oFEGG @ �QTI YWWY �

LY � � ��M � ZNQ� �EFE @ o� � CNBBC @ � � nN«NFR @ NBR ~ � >JFN � �� [CEBH [JOPQHNHCJB JK «EFJ�
RCO EBGCJBNT �F �J�BEF �NGEG �I [�NB�E JK JFREFCB�� � �JQFBNT JK sIO�JTC[ MJOPQ�
HNHCJB @ Lp �X � ¤UY��UXX @ L��U �

LU � � ��M � ZNQ� �EFE NBR ? � �JQ¬ @ �?T�E�FNC[ MFIPHNBNTIGCG JK � CRREB ZCETR ¡QNHCJB
��Z � MFIPHJGIGHEO G AGCB� �F �J�BEF �NGEG� @ MFIPHJ YWWU @ nrMs YvY� @ PP � XX�pW @
sPFCB�EF �

LX � ? � � CPBCG @ � � oNHNFCB @ NBR n � �JQ�CB @ �AB�NTNB[ER �CT NBR t CBE�NF sC�BNHQFE
s[�EO EG� @ QFJ[FIPH L��� @ sPFCB�EF�tEFTN� @ PP � Y Lp�YYY �

LV � ? � � CPBCG NBR ? � s�NO CF @ �MFIPHNBNTIGCG JK H�E �Z oQ�TC[ � EI MFIPHJGIGHEO � @
oFJ[EERCB�G JK MFIPHJ ��� @ sPFCB�EF�tEFTN� �

Lp � � � nN«NFR @ ��F �J�BEF �NGEG @ �NQGGCNB ETCO CBNHCJB NBR FEGJTQHCJB JK GIGHEO G JK
NT�E�FNC[ E¡QNHCJBG� @ MJOPQHEF NT�E�FN �nJBRJB @ L�uU � @ nrMs LpY @ PP � LXp� LVp @
sPFCB�EF �

Lv � � � oNHNFCB @ �� CRREB ¥ETRG E¡QNHCJBG ��Z � NBR CGJOJFP�CGO G JK PJTIBJO CNTG �<o � ¤
~�J BE� KNO CTCEG JK NGIOOEHFC[ NT�JFCH�O G� @ nE[HQFE rJHEG CB MJOPQHEF s[CEB[E @
LWvW ¤UU�Xu @ L��p �

Lu � � � oNHNFCB @ �MFIPHNBNTIGCG JK H�E >NHGQOJHJ NBR <O NC oQ�TC[ � EI s[�EO E JK Q�
FJ[FIPH �uu� @ MFIPHJ ��V @ sPFCB�EF @ nrMs �pU @ PP � YXu�Yp L@ L��V �

L� � ? � s�NO CF @ � � oNHNFCB @ r � MJQFHJCG @ NBR ? � � TCO JD @ �� [CEBH ? T�JFCH�O G KJF GJTD�
CB� �DEFRE¥BER sIGHEO G JK >QTHCDNFCNHE oJTIBJO CNT ¡QNHCJBG� @ QFJ[FIPH �YWWW @
nrMs LuWv @ sPFCB�EF @ PP � U�Y�XWv �

YW � > � sQ�CHN NBR � � <O NC @ �=ETNHCJBG � EH�EEB ? T�E�FNC[ ?HHN[�G NBR �F �J�BEF SNGE
?T�JFCH�O G� @ <B ~�E YWWX sIOPJGCQO JB MFIPHJ�FNP�I NBR <BKJFO NHCJB sE[QFCHI@
�NPNB � sM<s YWWX @ �NB �Yv�ZE� �UW @ YWWX �

YL� > � sQ�CHN @ > � � N�N«JE NBR � � <O NC @ �=ETNHCJB �EH�EEB �n ?T�JFCH�O NBR
�F �J�BEF SNGEG ? T�JFCH�O G� @ MFIPHJTJ�I EoFCBH ?F[�CDE @ = EPJFH YWWXqLLY @ YWWX @
�HHP ¤qqEPFCBH �CN[F �JF�q �


