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

5�6�7�8�9;:=<9�>@?�8A6�BDCFE�G�HJILKNMPO0G�QAM@RTSU9@VXWLG�YZKPI1ILQJ[]\@^ZO$Y_G�Ka`cbZG�RdKfedgJhaiRLMfj,iRdkc7aQZlnm
jLG�KPkfloMpeLgrq <ILs�O <ITQte�qvuJk <G-M <ITQte]wyxdz�gZ{|^_[ZITH}G�kNM�gJ~��}wdwLwy��~@^ZQJWdITKPe

�0�}���,�+�,�_��� 83G-M������� Y}G�QZRdQZG�O1HrMpe]kf^ZYJkfG-MPk@RTSvMfbZG$WLKPRL^ZH�RTS�lXQAMfG�WdG�KDk�O1Rr[r^ZVXR	I
HZKPloO1G���u�B�Sd���=� �0����� � ���0�rg�MPbZG�Q1I�MvVoG�ILkNM�� �$����� � ���$��[rlo�}G�KfG�QAMvKPG�kfl�[r^ZGc -V�ILkPkNG�k¡ �ITQ
Y}G�KPG�HJKfG�kNG�QdMPG�[�Idkc¢��¤£ygt¥�bZG�KfG�¢�¦���gJ£�¦ � ITQJ[�¢��� £yu�`cbZlXkcKPG�kf^ZVoMc �RLO1HZVXG�O1G�QAMDk
MfbJG�kfRLVX^rMPloRdQ	RTSvI�HJKfRdYZVoG�O§RTS�hUKD[v¨Rdk©ITQJ[�~@G�loVXYZKPRLQZQ�RLYrMDITlXQZG�[�Yte�9@VXRLQ3gZ\�I�MPbJITQJkfRLQ�g
ITQ_[�>�^Js�kPIZu

wLu@ª!«3¬®­�¬ ��¯3°-�
± RdK�QZRLQJG�O1HrMpe�kf^ZYJkfG-MDk���² � RTS�ITQ]ITY}G�VXlXILQ]WLKPRL^ZH�³´[rG�µJQZG!MPbZG�lXK�KPG�kNMfKPlX -MfG�[]kf^ZO�kNG�M
ILk

�F¶� �·�=¸ ¢��¹£1�t¢�¦���²P£�¦ � ²f¢��� £�ºA»
z|RLQ_ -G�KPQZlXQZW	I� -RdQ�¼pG� -Mf^ZKPG�RLS/hUKD[v¨Rdk�ITQJ[½~@G�lXVXYZKfRdQZQ¹¾ow�¿rgvwdwÁÀÂg+lXQ¹w�ÃLÃTÄ�Eal�ILk�[ZI]ÅtloVXj�I
ITQ_[�~�ITO1lX[ZRL^ZQZG�¾ ÆyÀ�G�kpMDITYZVXl�kNbZG�[�MPbZG!lXQZG�ÇA^JILVoloMpe

� � ¶���$�r�ÈO1loQ ¸ ��²D�J� �$����Érº
jtlXIÊG-ËtMfG�KflXRLK$ITVXWLG�YJKPI�O1G�MfbZRr[Zk$loQ¹MfbZG� �IdkNG�¥�bJG�QÈ³ �ÍÌ�Î � Ì l�k0IÊ -er �Vol� �WdKfRd^ZH¤RTS
HZKPloO1G0RLKD[rG�K�u!ÏÐloMfb¤ITQ®ITHZHZVXl� �I�MPloRdQÊRLSUMfbZG1H}RLVXetQZRLO1l�ITVvO1G-MfbJRt[½RTS©9@VXRLQ½ILQJ[®`¡ILKPkfl
C�ÑvÒÔÓ�Ò ÕÂÒÔÖ�×$Ø�Ù ÚUÙDÛÜ Ù ÝLÙJÞ3ßpÓÂßNàDáÂâ�ã	ä�àDá�ÕÂÒåàDæÔæ ç�Ó�èyäyäTéÁá�Õ�ßpê�ë-ç	Ú¡è�Öy×-àDáÂÒåàDÖ�Ý�âpÒÔßpÖ�Õ�Ò ì�â�Þ3ßpÓÂßNàDáÂâ�ã�í�á�àDÖ-Õ�Óî�ï�ðvñ�ï¡òDó-ôÁõÁöÁô àDÖ�ê ï�òDó-ôÁõÁô�÷ Ù

ø



� �������	�
��
��� ���

¾ ÄTÀ�gZ9@VXRLQ3gJ\�I�MPbJITQJkfRLQ�gZITQJ[�>�^Zs�kfI�¾ �tgJÉyÀ¡RLYrMDITlXQZG�[	MfbZG!O1RdKfG! -RdO1HZKfG�bZG�Q_kNlXjLG�KfG�kN^JVnM
� w�� � � ¶� � �t� O1loQ ¸ ��²y� �0��� � � ���¤�tº
¥�bZG�QZG�jdG�K�� �$�}�� � � �ågJ¥�bZlX Db] -VXG�ILKfVXe�lXO1HZVolXG�k©MPbZG!KPG�V�I�MflXRLQ

� � ¶� � �t� O1loQ ¸ ��²y� �0��� � � ����Érº
lXQ�WLG�QZG�KDITVÂu¡ÅtRdO1G/KDITO1lnµ} �I�MPloRdQJk3lXQ�G�VoG�O1G�QAMPILKfe�ITY}G�VXlXILQ@�Zm�WLKPRL^JHJk3bJIyjdGUY}G�G�Q$G-ËrHZVXRLKPG�[
lXQ]I1kfG�KPloG�kcRTS�HJITH}G�KDkcYte	hUVXlXILbZRL^]ITQ_[�:�G�Kfj�ITlXKPG0¾Ô�tg
�ZgJÃyÀ�u
~@R�¥©G�jdG�K�ga� �F¶� � �a�'� �$�r�)� � �J�F��bZRdVX[Jk1loQ G�jdG�KPe�MfRdKPkfloRdQ S KPG�G�ITY}G�VXl�ITQ WLKPRL^ZH

¥�bZG�QZG�jdG�K�� ��´� � kfG�G0GLu WJu	¾ow�ÄLÀ��-g+Mfbt^Jk � w���bJILk�Y}G�G�Q½G-ËrH}G� ÁMPG�[ÊMfR]Y}G0ILVXkfR�j�ILVol�[�lXQ
Ì�Î � Ì ¥�bZG�Q®� ��´� g3YZ^rM�MfbJG$G�Ëtl�kNMflXQZW�O1G�MfbZRr[Zk![rR�QZRLM�¥©RLK��]^ZQJ[rG�K�MPbZG� -RdQJ[rloMflXRLQ
� �$� � � � �åg@� ���� u´`cbZG�HZ^ZKPH}RdkfG�RTS�MfbJGÊHZKPG�kfG�QAM	HJILH_G�K	l�k�MPR¹ -lXKD -^ZO$jLG�QAM�MPbZlXk
kfG�G�O1lXQZWLVXe�MfG� DbZQZl� �ITVAHZKPRLYZVXG�O=G�O0HJVoR�etlXQZW�MfbJG�z|RdO�YZlXQJI�MPRLKPlXILVd\a^ZVoV�kNMfG�VXVXG�QJkPI�MPs/RTS}9@VXRLQ
¾ow-À�uU`cbA^_kc¥|G�HZKPR�jLG
�������
�����! #"�$&%(' �§�� �*) %,+#-.+#%(/10�'32	465 ) 4(%7'348-:9;'=<>%@?BACA�D�'ED�F�%8G.HI-.5J0K-L98?NMO%(PQAR-:9
S <>?�H�? S 'T%(H6DU46'3D S �WVYX <>%(+ � � ¶� � �r�ÈO0lXQ ¸ ��²y� �0���F� � �����rº�V
z|RL^JHZVoG�[	¥�loMfb]MPbZG!KPG�kf^ZVnMDkcRTSc¾nw�Z�À3MfbJlXk�etlXG�V�[Zk©MfbJG�S RLVXVoR�¥�lXQZW

,�
���#[\[3]^��_a`b"Y$�%7' ��² �c) %	+�-�+�%7/d0#'E2R465 ) 4(%('\4e-:9	'=<>%f?BACA�D�'ED�F�%	GBHI-.5J0g-:9e?8MO%(PQAh-:9
S <>?�H�? S 'T%(H6DU46'3D S ���=� �$�Á� � � ���½�
VYX <>%(+ � � ¶� � �Z��� �$�Á� � � ���Ê��i 5^+
PQ%74j4 � � � ?�+�A
-�+�%,-L9;'=<>%O97-�P�PQ-.klD�+mGe<>-.PQA�4(n

� l���� �0� � � -�H � �$� � É^o
� lol���� �0� � Ä>i ?�+�A � � ¸ ¢}²f¢��Kp_²Iq�²�q/�KpJºBo
� lXlol��¤� �0�t�gZ�i ?�+�A � DU4�?.+h?.H6D�'�<^/@%('3D S 0�HI-IGBHI%74j4jD\-.+ V

�ru@ª!«3¬sr ��t�t�u
E�G�QZRLMfG�MfbZGaµJG�V�[�RLS¡ DbJITKDIL -MfG�Kfl�kpMPlX v��I�M©lXkPkN^JG�Yte	v1uvB�S©� �0�f� � � �Á���,w®��gAMfbZG�Q�MPbZG�KPG
G-Ërl�kpM$QZRLQZG�O1HrMpe®kf^ZYJkfG-MDk��Nxdy � ILQJ[ � xNy � kN^_ Db�MfbJITM�� �0�L�´� � �t� � � �¹ILQJ[
� x �� � x uÊÅtloQ_ -G	� x ¶� � x y�� ¶� � gvloM$l�k�G�QZRL^ZWdb®MfR�HZKPR�jLG�`cbZG�RLKPG�O�w1S RLK�MfbZG�H_ITlXK
�dxÂ² � x�uU`cbA^_k|¥©G�O�Iye�ILkPkN^ZO1G�MfbJITM������ �$���Ð� � �����ru�`cbZG!kNMPI�MPG�O1G�QAM�l�kcRLYtjtloRd^Jk/loS
� � �ZgJkfR0¥©G!ITV�kNR1ILkPkf^ZO1G�MPbJI�MU��l�k�ITQ�Rr[Z[�HZKPloO1GLgJRLKv� �{z u
B�S��;ITQJ[ � ILKfG ?.H ) D�'EHI?�H62 QZRdQZG�O1HrMpe�kN^JYJkNG�MPk�RLSWv´¥�loMfb����;� �$��� � � �L���ZgrMfbZG�Q

� � ¶� � �Z�=� �$����� � ����ÉZu�B QJ[rG�G�[,g_lnS@� �$�+�� � � �ngrMfbJG�Q�lXQ�S�Id ÁM$� � ¶� � �r� � �0����� � ���¤�
ILkalnM�¥cILk@HJKfR�jdG�Q�Yte�9aVoRdQ3g,\aITMfbJILQJkNRdQ3g+ITQJ[�>@^Zs�kPI�lXQ¹¾ �yÀ�g+kfG�G0`cbZG�RdKfG�O w�MfbZG�KfG�loQ�u



�����������
	������
�����������������
��� �
9@VoMfbJRL^ZWdb�loM@lXk©S RdKfO�ILVoVXe	kNMPI�MPG�[�RLQZVXe�S RdK�HZKflXO1G�µJG�V�[Zk�gtMfbZG!HZKPRtRTS�¥©RLK��rk©loQ�ITKPYZloMfKDITKPe
µJG�VX[Zk�gvILk�MfbJG�e®O0G�QAMflXRLQ�lnM0I�M!MfbJG�G�QJ[®RLS|MPbZG�HJILH_G�K�u�B�S!� �$� � � � �v�)�Zg�MPbZG�Q®MPbZlXk
ITHJHZVolXG�[�S RdKcMfbZG�kfG-MDk�� ITQJ[ � x �Ð���a¸ £�º�S RdK@ITQte�£�¦ � WLlXjLG�k

� � ¶� � �t��� � ¶� � x �r�=� �$��� � � x �y�¤� � � �$���F� � �y��ÉZ»
B�S/RdQZG�RTS�MPbZG1kNG�MPk�bJILkaRLQZVXe]RLQZG$G�VXG�O1G�QAM�g_MfbJG�Q�MPbZG1kpMDI�MfG�O1G�QAM�l�kaRdYtjAlXRL^_k�ua9� � �RLKD[tm
lXQZWLVXeLgr¥©G!RLQZVXe�bJIyjdGaMPR�HZKPR�jLG�MfbZG�S RdVoVXR�¥�loQJW$jdG�KDkNlXRLQ�RTS�`cbZG�RdKfG�O#wLu
�������
�������b",$�%(' ��² � ) %@4j5 ) 4(%7'34Y-L9@? M %7P A v -L9 S <>?.HI? S ' %7H6DU46'ED S �Kw � 465 S < '=<>?�'
� �$� � � � � ��� �Ð� ?.+#A ��� � � � wmV�� 9 � � ¶� � � � � � ��É^i '=<>%(+ � � � V
9akPkf^ZO1G�MfbJITMa� ��¸ ¢ ø ²f¢ � ²�»�»�»�²f¢ �dºdg �·��¸ £ ø ²P£ � ²�»�»�»-²D£!�AºAgZITQJ[�HZ^rM

" � � ¶� �·� ¸ q ø ²Iq � ²�»�»�»�²�q � �$#&%Lºd»
`cbZG!H}RLVXetQZRLO1l�ITV�'�¦ v�¾ (�²*)dÀ�[ZG-µJQZG�[]ILk

' � (�²*)^� � � (	�+)>� �
�,#&%
-
.0/ ø

� (0�1)$�hq . �

bJIdk�MfbZG�HZKPRLH}G�KfMpe�Mfb_I�M�' � ¢ . ²P£*2 � � ¿�S RLKUITQte�w4365D²�783 � uv>�G� �ITVXVtMfbZG�z|RdO�YZlXQJI�MPRLKPlXILV
\@^JVoV�kpMPG�VXVoG�QJkPI�Mfs!RLS�9aVoRdQ�¾owÁÀ
9
" ���K� ];:�"Y$�%7' v ) %f?.+ ?.H ) D�'EHI?�H62YMO%(PQA ?.+#A PQ%(' ' � ' � ( ø ²�»�»�»�²*(&�.� ) %f?	0
-�P 2�+�-=<
/YD\?�P&D�+ v�¾ ( ø ²�»�»�»-²>(��yÀ:V $�%('@? ø ²�»�»�»-² ? � ) %�+�-�+�%7/d0#'E21M + D�'T%�465 ) 4(%('\4�-:9 v ?.+#A AB%3M +#%
A . � ( . � �CBEDGFIH=J � ( . �;K��(VL� 9 ' � K ø ²MK � ²�»�»�»-²MK$�.� � ¿ 97-�He?�P�P K . ¦ ? . i '�<
%7+ '=<>%(HI%e%GNCDU46'
0
-�P 2�+�-�/YD\?�P 4PO ø ² O � ²�»�»�»�² O ��¦ v�¾ ( ø ²�»�»�»-²>(��yÀ 4(?�'EDU4=9j2�D�+mG [rG�W � O . �Q3�[rG�W � '��U� [rG�W � A . �
465 S < '�<
?�' ' �SR �

.0/ ø O . A . V
9a � -RdKP[rlXQZWdVoedgr¥|G�lXQdMPKfRr[r^_ -G�MfbZG!H}RLVXetQZRLO1l�ITV�k

A � (�� �
�
-
.0/ ø

� (��®¢ . � � ( � �UT ø ( �$# ø �VT � ( �$# � � »�»�»�� � �!wJ� � T@�

ITQ_[
O � )>� �

�
-
.0/ ø

� )$��£ . � � ) � �EW ø ) �$# ø ��W � ) �,# � � »�»�»�� � �!wJ� � W&�t²
¥�bZG�KfGXT . �ZY . � �N�0ITQ_[1W . �ZY . � � �$ITKPG�MPbZG�G�VoG�O1G�QAMPILKfe¤kfeAO1O1G-MPKfl� 	S ^ZQJ ÁMPloRdQJk0RTS
¢ ø ²P¢ � ²�»�»�»�²P¢ � KPG�kfH3u�£ ø ²P£ � ²�»�»�»�²D£ � u�B Q¤jtloG�¥·RLSc8�G�O1O�I]ÄJg3MPbZG�KPG�G-Ërl�kpM!H}RLVXetQZRLO1l�ITV�k
[ ²>\0¦Rv�¾ (¡²>)AÀ�RTSv[rG�WdKfG�G!I�M�O1RdkNM � �¤�0kN^_ Db�MPbJI�M
� �C� ' � (�²>)>� � [ � (¡²>)>� A � (����E\ � )+²>(#� O � )>�Á»



� �������	�
��
��� ���

Ï®KfloMflXQZW

[ � (¡²>)>� �
�,# ��
.0/�� [ . � (¡²>)>�Á² \ � (¡²>)>� �

�,# ��
.0/�� \ . � (¡²>)>� ITQ_[ ' . � (¡²>)>� � � (1� )>� � (��E)>� . # ø ²

¥�bZG�KfG�� . ²*\ . ²G' . ITKPG�bZRLO1RdWLG�QJG�RL^_k�H_RdVoetQZRdO1lXILVXk	RTS�[rG�WLKPG�G 5Dg@¥�loMfbÐMPbZG½Id[Z[rloMflXRLQJILV
QZRLMPI�MPloRdQJk�� . � Y . � ";� � w 3;5�3Ð� � �®Ém�cITQJ[

[ # ø � [ # � � \ # ø � \ # � � ¿Z²�T � � W � � � � � wL²
h/Ç}u � �C��loO1HZVXlXG�k!MPbZG�S RdVoVXR�¥�loQJW�G�ÇA^JI�MPloRdQJk!RLScbJRLO1RLWdG�QZG�RL^Jk�H}RLVXetQZRLO1l�ITV�k!RTS@[rG�WLKPG�G
� � �¤�����/S RLK@G�jLG�Kfe�lXQAMfG�WdG�K@¿L3���3 � 9

� �!w��
	�� 	 ' � �,# � # 	 � (�²*)>� �
	�

2 /�� � �!wJ�
	 # 2
� T 	 # 2 [ �,# � # 2 � (�²*)>� ( �$# 	�� 2� Ém�

� W 	 # 2 \,�,# � # 2 � )+²>(�� ) �,# 	�� 2�� »
± loQ_ITVXVoe�¥�KfloMflXQZW

[ . � (�²*)^� � ������ / . � ��� ( � ) � ITQ_[ \ . � (¡²>)>� � ������ / . � ��� ( � ) �
¥©G�µJQ_[�MPbJI�M�MfbJG0G�ÇA^JI�MPloRdQJk � ÉC��G�QJ -Rr[rG1 -G�KNMDITlXQÊKPG�V�I�MflXRLQ_kaY}G-Mp¥©G�G�QÊMPbZG� -RtG��� -lXG�QAMDk
� ��� ² � ��� ILQJ[�MPbZG�Qt^ZO$Y_G�KPk T . ²*W . ²�� . u�`cbZG! �ILKfG�S ^ZV+kpMP^J[re�RLS3MfbZG�kNG�KPG�V�I�MflXRLQ_k�gtI�S�MPG�K�IMfG� DbZQZl� �ILV�G�VXlXO0lXQJITMflXRLQ�HZKPRr -G�kPkcMPbJI�Ma¥©G�H}RdkNMfH}RLQZG�^ZQAMflXV�MPbZG�QZG�ËAM�kNG� ÁMPloRdQ3gJKPG�kf^ZVoMPk�lXQ
MfbJG�S RLVXVoR�¥�lXQZW
" ���K� ]��b"���-�HY%7F�%7H62fD�+
' %TGC%(H w 3�� 3 � i T 	 � W 	 ?.+#A�� �! � � � ���"� D�/d0#P D\%74
� ��� � � ��� V
z|RLQ_kNG�Çd^JG�QAMfVXeLg A �$# � � O �$# �-u�B�M�O0G�ITQJkaMfb_I�M!¢ ø ²f¢ � ²�»�»�»-²f¢ ��ILQJ[½£ ø ²P£ � ²�»�»�»�²D£!��ITKPG

MfbJG�KPRARLMPkaRTS�MfbJG0kPITO1G�H}RLVXetQZRLO1l�ITV�RLS/[rG�WdKfG�G � g+bZG�QJ -G0� � � Idka -V�ITlXO1G�[,u�B�M�RdQZVoe
KPG�O�ITlXQJk©MfR1HZKPR�jLG�83G�O1O1I	ZZu

ÉJu&%0¬ �d�('�°t�
± RdK!w 3V5�3 � � ��ÉZgZVXG-M

' . � (�²*)^� � � (	�+)>� � (1��)>� . # ø � ��)�(� / . " ��� ( � ) � »
`cbZG�Q " .+* � � wdg " �,* . � �!wLgZILQJ[�loQ� �IdkNG � ²- ��� ¿0¥|G!bJIyjdG

" ��� � � " �.� �0/ 5�� w� �Èw21 � / 5¡�Èw� 1 � � � �+5� / 5�� w� � w�1 »



�����������
	������
�����������������
��� �
ÅtlXQJ -G+5�� �¡g " �)� � ¿¤loS$ILQJ[ÐRLQJVoe loS 51lXk�G�jdG�QFILQJ[ � �  � 5 Î �ru z|RdQJkflX[rG�K
" ��� �6" � # ø * �.� ø u�B�S � � 5PgtMPbZG�Q]loM@lXk

" .+* � �V" . # ø * ø � w|� / 5¡�Èw5¡��� 1 � / 5¡�Èw5¡�Èw,1 � 5�� wL²
I0QZRLQJs�G�KPR0G�VXG�O1G�QAM@lXQRv´loS 5 w�wLuUÅtlXO1loV�ITKPVXe	lXQ	MPbZG� �IdkNG � � wLg

" ø * . # ø �V" �2* . � w��+5��� ¿Z»
B Q]WLG�QZG�KDITVÂgtlnSU�L3 � 365�� wLgtMPbZG�Q

" ��� �V" � # ø * �.� ø �
� � �E5� / 5�� w� �Èw21 � � � �����E5� �Èw / 5�� w� �¤� 1

� � � � �E5� � 5¡� � �Ðw� �Èw � � � �¤���E5� � w � / 5¡�Èw� ��� 1
�

5 � 5��¤�  �� wJ�� � � �Èw�� / 5¡� w� �¤� 1 »
`cbt^Jkc¥©G!HZKfR�jdG�[�9

,[\]��3�	�&" � 9 5 w wBi '�<
%7+ " ��� �;" � # ø * �.� ø � ¿ D 9�?.+#A -�+
P 2eD 9 5��¤�  $�Èw � ¿ V
Ï®G©HJKfR�jdG|83G�O1O1I;ZaYte�loQ_[r^J ÁMPloRdQ$RdQ �Áuv\@RLMfG©MfbJITM�lnS �Ow � �1�rgyMPbZG�Q1Yte�[rG-µ_QZlnMPloRdQ� �  � � �¹�!� ��loO1HZVXloG�k�� ��� �;� ��� � ¿Zu ± RdK@MPbZG$lXQZloMfl�ITV�kNMfG�H�g�T � � W � � w$YAe

[rG�µJQZloMflXRLQ3uU8�G-M � �� ��� �Ê�Zu�`¡R0kfG�G�Mfb_I�M�� ��� �F� �)� gZ �RLQJkflX[ZG�Kch/Ç}u � ÉC�US RLK�� � ¿JuB�M@KPG�IL[Jk©Idk ������ / � �,# � " ��� ( � ) � � ������ / �,# � � �)� ( ���
� ) � � ������ / �$# � � ��� ) �)�

� ( � »
B�M�S RLVXVXR�¥@k©MfbJITM
� Ä�� � ��� � � " � * �)� � � " �)� � * � � � ��� »
± RdK� �RLO1HZVXG-MPG0lXQJ[r^_ ÁMflXRLQ�g3VoG�M0w 3 � 3 � g3ILQJ[Êkf^ZHZH}RdkfG$MfbJITM!8�G�O1O�IfZ	bJIdk�Y}G�G�Q

ITVXKPG�IL[Ze!HZKfR�jdG�[�S RLKUkfO1ILVoVXG�K�j�ILVo^ZG�kvRTS �Áu¡Ï®G@kNMPITKfM�¥�lnMPb0MfbZGcµJKDkNM�kNMPITMfG�O0G�QAM�u ± lXKDkpMU¥©G
jLG�KfloS e T 	 � W 	 loQ�MPbZG� �ILkfG@¥�bZG�Q ��l�k/G�jLG�Q3gLMPbJI�Mcl�k�g
� � � KaS RdK|kfRLO1GQK�� wdu¡Ï®G�b_IyjLG
� �1wZ�PK!� � �0wJ� � �y�0w��©� ¿Juvz|RdQJkNl�[rG�K3MfbJG© �RAG,�� -lXG�QAM�RLSrMfbZG|MfG�KfO ( �,# ø # D ) �$# ø # D lXQ
h/Ç}u � Ém�ÁuU?�Q�MPbZG�VoG�S�MUbJITQ_[0kfl�[rG©MfbZl�kU -RtG,�� �loG�QAMvl�k � �!wJ� 	 � 	 "��$# ø # D * �,# ø # D � ¿Ju�B Q0MfbJGH}RLVXeAQJRLO1lXILV [ �$# � # 2 � (�²>)>� ( �,# 	�� 2 g_MfbZG� �RtG��� -lXG�QAM@RTS�( �,# ø # D ) �$# ø # D lXk�� D # ø # 2 * �,# ø # D
loS&783 K��®w�ITQ_[�¿�RLMfbZG�Kf¥�l�kNGdgL¥�bZG�KfG�ILk/loQ \ �,# � # 2 � )+²>(�� ) �,# 	�� 2 gAMfbZG� -RtG��� -lXG�QAM©RTS,MfbJG
kPITO1G�MfG�KPO l�k � D # ø # 2 * �,# ø # D loS�7 3 K@�Èw!ITQ_[�¿0RLMfbZG�Kf¥�l�kNGdu�`cbA^_k�h/Ç}u � ÉC�©lXO1HZVXloG�k

D # ø�
2 /�� � �!wJ� 	 # 2 � T 	 # 2�� D # ø # 2 * �,# ø # D �EW 	 # 2 � D # ø # 2 * �$# ø # D � � ¿Z»



� �������	�
��
��� ���

ÅtlXQJ -G � Kc�¹wc� 7��3� � � �Èw©�EKJ� � � �®�a�X7�ILQJ[XK�� w � �ÁgrY_ILkfG�[�RdQ	MPbZG�loQ_[r^J ÁMPloRdQ
btetH_RLMfbZG�kNl�k0¥|G]bJIyjdG�� D # ø # 2 * �,# ø # D � � D # ø # 2 * �$# ø # D ITQJ[;T 	 # 2 � W 	 # 2�S RdK�G�jdG�KPew 3 713 K��Fwdu�`cbZG�kN^ZO1O�I�MPloRdQ¤ �ITQ®MPbA^_k�Y}G�KfG�[r^J �G�[®MfR]MPbZG�µJKDkNM�MfG�KfO ITQJ[�¥©G
RLYZMPITlXQ

T 	 � D # ø * �,# ø # D �EW 	 � D # ø * �,# ø # D � ¿Z»
~@G�KfG � K@� wJ�3� � � � w��UK�� ��� ���ZgZITQJ[�lXQ�jtlXG�¥ RTS�h|Ç}u � Äm�

� D # ø * �,# ø # D �F� D # ø * �,# ø # D � " D # ø � � * �,# ø # D �� ¿Z²
kfloQJ �GPK@� w|� � ��
� �Èw��1KdgrWLlXjLG�Q�Mfb_I�M K!��wLuvB�M�S RdVoVXR�¥@k©MfbJITM T 	 � W 	 uB�S ��l�k�Rt[J[,g+MfbJITM�l�k�g � � � K�� w�¥�loMfb�kNRdO1GLK��=¿Zg}MPbZG�Q½loQ®h/Ç}u � ÉC�a¥|G1 -RdQJkflX[rG�K
MfbJG�kf^ZO�RLS�MfbJG� �RAG,�� -lXG�QAMPk©RTS¡MfbZG�MfG�KfO�k ( �,# ø # D ) �,# � # D ILQJ[ ( �,# � # D ) �$# ø # D u � \aRTMPG
Mfb_I�M � �	�U� K�� � �	��� � �r�	�B�©�È¿JgL^ZQJVoG�kfk ��� � � wLgd¥�bZl� Db0l�k�G�Ër �Vo^_[rG�[1Yte � �Ð�ru �
?�Q�MfbZG!VXG-S�Mab_ITQJ[�kNl�[rG!loM@lXk

� �!wJ� 	 � 	 � " �,# ø # D * �,# � # D �V" �,# � # D * �,# ø # D � � ¿Z»
`cbZG�KfG�S RLKPG�h|Ç_u � ÉC�|lXO0HJVolXG�k

¿ �
D�
2 /�� � �!wJ� 	 # 2 T 	 # 2�� D # 2 * �,# � # D �

D # ø�
2 /�� � �!wJ� 	 # 2 T 	 # 2�� D # ø # 2 * �,# ø # D

�
D�

2 /�� � �!w�� 	 # 2 W 	 # 2 � D # 2 * �,# � # D �
D # ø�
2 /�� � �!w�� 	 # 2 W 	 # 2 � D # ø # 2 * �,# ø # D »

ÅtlXQJ -G � K�� 7m�3� � � �®���UKJ� � � K@�¹w�� 7m�3� � � �¹wc�1K�� �
� �®��� 7�ITQJ[ K ���ÁgtMfbJG
lXQJ[r^J -MflXRLQ]bteAH}RTMPbZG�kfl�kcRLQJ �G�ILWdILloQ]ITVXVoR�¥@k©^Jk©MPR�KfG�[r^J �G�MPbZG�ITY}R�jLG�G�ÇA^JITMflXRLQ�MfR

¿ � � �!wJ� 	 T 	 � D * �,# � # D � � �!w�� 	 T 	 � D # ø * �,# ø # D
� � �!wJ� 	 W 	 � D * �$# � # D � � �!wJ� 	 W 	 � D # ø * �,# ø # D »

B Q]jtloG�¥FRTS�h/Ç}u � Ä��|MfbZl�k�G�Çd^_I�MflXRLQ] �ILQ�Y}G!KPG�¥�KPlnMfMfG�Q]ILk
� T 	 �+W 	 � � " D � � * �,# � # D �V" D # ø � � * �,# ø # D � � ¿J»

ÅtlXQJ -G � � � ���C���®� � � �����1K����Èw � � K/� w � �|lXk�QJRTM�s�G�KfR0loQ v1gZlXQ�jAlXG�¥ RTS/z|VXILloO
Æ1loM@S RLVXVoR�¥@k�MfbJITM@MfbZG$kNG� -RLQ_[	MPG�KPO l�k@QJRTMas�G�KPRJgJILQJ[�¥|G� �RLQJ �Vo^J[ZG!MfbJITM T 	 �UW 	 � ¿JgT 	 � W 	 u
B�M�KPG�O�ILloQJk@MfR�jLG�KPloS e	MPbZG0kfG� �RLQJ[�kNMPITMfG�O0G�QAM�RTS�MPbZG0VoG�O0O�I	^ZQJ[rG�KaMPbZG$Id[Z[rloMflXRLQJILV

ILkPkf^ZO1HrMflXRLQ½MfbJITM�MfbZG0µJKDkpM�kNMPITMfG�O1G�QdM!bJIdk�Y_G�G�Q¤ITVXKfG�IL[re]jdG�KPlnµJG�[,u19a � �RLKD[rlXQZWLVXeLg,¥©G
ILkPkf^ZO1G �U3 � ���rg T 	 � W 	 g�ILQJ[ÐVXG-M � �  � � ����� �Áu ?�QÐMPbZG½VXG-S�M�bJILQJ[
kflX[rG�RLSch|Ç}u � ÉC�-g�MPbZG� -RtG,�� �loG�QAM�RTS ( ��� � ) � lXk � �!wJ� 	 � 	 " �)� � * � u�B�S@¿ 3 7U3 �Ág�MfbZG�Q



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

 3 � �®����� � � ���,� 7_gtMfbt^Jk�lXQ \ �,# � # 2 � )+²>(�� ) �,# 	�� 2 MPbZG! -RtG��� �loG�QdM�RLS ( �)� � ) � l�k
¿Zu�`cbZG�KfG�S RLKPG�RLQ�MfbZG!KPloWdbAMcb_ITQJ[]kflX[rG�RLSvh|Ç_u � ÉC�ÁgZMfbZG� �RAG,�� -lXG�QAM�RTS@( ��� � ) � l�k	�

2 /�� � �!wJ� 	 # 2 T 	 # 2�� 	 # 2 ��� * � »
z|RLQ_kNG�Çd^JG�QAMfVXeLgZh|Ç_u � ÉC�©lXO0HJVolXG�k	�

2 /�� � �!w�� 	 # 2 T 	 # 2 � 	 # 2 ��� * � � � �!wJ� 	 � 	 " ��� � * � »
83RtRC�AlXQZW1I�M�MPbZG� -RtG��� �loG�QdM�RLS ( � ) ��� � MfbJG�kfILO0G�¥cIye�¥©G�RdYrMPILloQ

� 	�
2 /�� � �!w��
	 # 2 W 	 # 2 � 	 # 2 �(� * � � � �!wJ��	�� 	 " � * ��� � »

ÅtlXQJ -G " � * ��� � � � " ��� � * � gZlnM�S RdVoVXR�¥@k|MfbJITM	�
2 /�� � �!wJ� 	 # 2 T 	 # 2�� 	 # 2 ��� * � �

	�
2 /�� � �!w�� 	 # 2 W 	 # 2 � 	 # 2 ��� * � »

{©G� �IT^JkfG � �,� 7c� � �_�� �
� �Ê�@� 7_gdMPbZG�loQJ[Z^J ÁMPloRdQ�btetH_RLMfbZG�kNl�k|loO1HZVXloG�kc� 	 # 2 �(� * � �
� 	 # ��� 2 * � S RdK	¿S3 7 � �Áu=Ï®G�bJIyjdG]S ^ZKNMPbZG�KPO1RLKPG�ILkPkN^JO0G�[ T 	 # 2 � W 	 # 2 S RLK�ITVXV¿ 3E7 3 �ÁgZMfbZG�KfG�S RLKPGaMPbZG�ITY}R�jLG�G�ÇA^JILVoloMpe	 �ILQ]Y_G!KPG�[r^_ -G�[	MfR

� �!w��
	 # 	 T 	 # 	 � 	 # 	���� * � � � �!w��
	 # 	
W 	 # 	 � 	 # 	���� * � »
ÅtlXQJ -GPT � � W � � wLgr¥©G�RdYrMPILloQ]� ��� �Ð� ��� u

Ä_u@­�¬�� �¡�����
`cbZG	kNMfKDI�MPG�Wde½RLS©MPbZG�ILY_R�jdG�HZKPRARLS�lXk�jLG�KPe½kflXO0lXV�ITK�MPR�Mfb_I�M$RLScMfbZG�loQtjLG�KPkfG1MfbJG�RLKPG�O
 -RdQAMPITlXQZG�[ÊlXQ½Rd^ZK!HZKPG�jtlXRL^Jk�¥©RLK�� ¾nw�Z�ÀÂg�ITQJ[½lXQÊS�Id ÁM!MfbJG$MPG� DbZQJlX �ITVU[rG�MPITlXV�k!ITKPG0O$^J Db
O1RLKPG�kflXO0HJVoGdu B QÈKPG-MPKfRAkNH}G� -M�gvMPbZG]HZKfG�kNG�QAM0HJILH_G�K�kNbZRd^ZV�[ bJIyjdG	HZKPG� �G�[rG�[F¾owJZ�À�g/YZ^ZM
I�M�MfbJITM�MPloO1G0lnM!kfG�G�O1G�[�jLG�Kfe] -RdO1HZVol� �ITMfG�[]MfR�bJITQ_[rVoG�MfbZG0KPG�kNMfKPlX -MfG�[ÊkN^ZO�kfG-M�RTS�Mp¥©R
[rlo�}G�KfG�QAMakNG�MPkc^JkfloQJW$MPbZG$z|RLO$YZlXQJI�MPRLKPlXILV+\a^ZVXVXkNMfG�VoVXG�QJkPI�MPsLu
± RdK�ILQte�QJRLQAMfKPlojtl�ITVAWLKPRL^ZH$³1gTVoG�M}� � ³���[rG�QZRTMPG/MPbZG|RdKP[ZG�K�RTSZMPbZG©kfO�ITVXVoG�kpMvQZRdQdMPKflXjtlXILV

kf^ZYZWLKPRL^JH�loQ0³1u¡B Q�¾nwy�rgtw�É�Àt¥©G©G-ËtMfG�QJ[rG�[�MfbZG©KPG�kf^ZVnMvRTS}Eal�ILkv[ZI�ÅtlXVoj�I�ITQJ[$~aITO1l�[rRL^JQZG
HZKPR�jtloQZW$Mfb_I�M

� � ¶���$�r�ÈO1loQ ¸ � � ³��Á²D�J� �$�y��Érº



� �������	�
��
��� ���

bZRdVX[Zk/loQ�ILQte$ITY}G�VXl�ITQ�WLKPRL^JH1³1u ± ^ZKNMPbZG�K©[rG�jdG�VXRLHZlXQZW�MPbZlXkUMfG� DbZQZl�Çd^JGaITQJ[0MPbZG@O1G-MPbZRr[
RTSvWLKPRL^JH	G-ËtMPG�QJkfloRdQJkclXQdMPKfRr[r^_ -G�[�lXQ�¾ow�Æ�ÀÂgJ{cILVol�kpMPG�K@ILQJ[	ÏÐbJG�G�VXG�K�¾ ZyÀ¡G�kNMPITYJVol�kNbJG�[

� � ¶� � �Z�¹O1loQ ¸ � � ³��Á²y� �0��� � � ����Érº
lXQ	G�jdG�KPe$WdKfRd^ZH3u�B�M|l�k|ÇA^ZloMfG�HZV�IT^JkflXYZVoGdgLMPbJI�M�`cbZG�RLKPG�OÍw�ITQ_[�z|RLKPRLVXVXILKfe1�� �ITQ	ILVXkfR�Y}G
WLG�QZG�KDITVXlXs�G�[	loQ�MPbZG�kfILO1G�kfHZlXKfloM�u

�����������	[\��	�
#�K���
� q�ITKfM�RTS+MfbJlXk�¥©RLK���bJIdk�Y}G�G�Q�Id DbZlXG�jLG�[$MfbJILQ>�rkvMfR�MPbZGakf^ZHZH}RLKfM/RTS
MfbJG�hU^ZKPRLH}G�ILQ]z|RdO0O1l�kfkflXRLQ�MfbZKPRL^JWLb�lnMDkaÆ�MPb ± KDITO1G�¥©RLK���qUKPRLWdKPILO0O1G��PÅAMPKf^J -Mf^ZKPlXQZW
MfbJG�hU^ZKPRLH}G�ILQ®>�G�kNG�ITKD Db½9aKfG�I���ITQJ[½MfbJG� -RLQAMPKPId ÁM�\@K�u�>�Bp`�9�mNz©`©m �L¿L¿TÄLm ZL¿CZTÄdÃLÉ$S RdK
MfbJG!HZKfR�jtl�kNlXRLQ�RTSv`�KDITQJkfQJITMflXRLQJILV+9� � �G�kPkcloO1HZVXG�O1G�QAMPG�[]ILk@ÅtH}G� �lnµ} �Åt^ZHZH}RLKfM@9a ÁMPloRdQ3u

­�¬ u ¬ � ¬�� � ¬ �
¾ow-À�� �|�0°mt �vg�z|RdO�YZlXQJITMfRLKPl�ITV�\@^ZVXV�kpMPG�VXVoG�QJkfITMfsdg�� -�/ ) D�+ V�� HI- ) V�� -./10�5^' V�� � w�ÃLÃdÃC�
���Z�TÃ

¾ �yÀ�� �}�0°�t ���
� � �1� � �r� « � � �Jt ��� � ��!#" �%$©� ­ ¯'&L��� gA9a[Z[rlXQZW�[ZlXkNMflXQJ ÁMc -RdQZWLKP^ZG�Q_ -G
 -V�ILkPkfG�k©O1Rt[Z^ZVoR�I0HZKPlXO0Gdg)( /	%7H V'* ?�'=< V�* -.+
'=<�P 2@ ,+#` � w�ÃLÃmZB�©�BZL¿y�r�CZBZ

¾ É�À�� �a�0°mt ����� �-�1� � �r� « � � � t ��� � ��!." �/$©� ­ ¯'&d�-� g©`cbZG�H_RdVoetQZRdO0l�ITVcO1G-MPbZRr[
ITQ_[�KfG�kpMPKfl� ÁMPG�[�kf^ZO�k/RLS� -RdQZWLKP^ZG�Q_ -Ga �VXIdkfkfG�k�g10^V)2 5^/ ) %(H X < V � � � w�ÃLÃLÆm�vÄd¿LÄ��tÄJwy�¾ ÄTÀ�� �}�0°�t � � ��!3� � ª ���3�,' gZz|RLVXRLKPlXQZWdkvITQ_[1RLKPloG�QdMDI�MPloRdQJkvRTS,WLKDITHJbJk�g'� -./ ) D�+#?.'T-.H <
D S ?@ >` � w�ÃdÃd�C�@wy�BZ��+w�ÉLÄ¾ ZyÀ r ������°
' �-� ¬ �	� ��!54 � r �76 «3¬J¬ ° ¬ � gy`cbJG/hUKD[v¨Rdkp�t~aG�lXVoYJKfRdQZQ� �RLQ�¼pG� ÁMP^ZKfGUS RLK,µJQJlnMPG
WLKPRL^JHJk�g8( S ' ? ( H6D�'E/	%7'ED S ? grMPR1ILHZH}G�ITK¾ Æ�À�4 �o��� % '��¡� ! �:9 '�°<;r�È� �'!>= �/?���@$� � ' ! t¡¯ �3¬+g3z|er -VXlX �kfHJId -G�k@S RLK�5�KPIdkfkfO�ITQZQ
[rG�KflXj�I�MflXjLG�kcITQJ[�IL[Z[ZlnMPlojdG�MPbZG�RdKfedg1A 5^P�P V $&-.+#AC-�+ * ?�'=< VCB - S V ` � � w�ÃdÃTÄm�aw�ÄA¿y�+w�ÄdÆ¾Ô��À 9���D�°
'�� « t¡¯ � ��!E� �CF ¬ ��;t� '�� ¬+g}Åt^JO1kfG-MDk@lXQ�jLG� ÁMfRdKakfHJIL �G�kcR�jLG�KcµJQZloMfG!µ_G�V�[Zk�g
0^VG2 5^/ ) %7H X < VGH  � w�ÃdÃB�m�@wy���tÉdÃ

¾ ��À 9��GD�° '�� « t�¯�� ��!I� �'F ¬ �J;r�('�� ¬,gZ>�G�kNMfKPlX -MfG�[	kf^ZO�k/RLS¡kNG�MPk©RTS� �ITKD[rlXQJITVXloMpe�w����
lXQ]I0jdG� ÁMPRLK�kfHJIL �G�R�jdG�K v�Krg)L DU4 S HI%7' % * ?.'�< V ` � � � �T¿d¿Zw��@w�ÃLÃy�Z�rw�É

¾ Ã�À 9���D�°
'�� « t¡¯È� ��!M� �NF ¬ �J;r�('�� ¬+g+>�G�kpMPKfl� ÁMPG�[�kf^ZO�kNG�MPk@lXQ�µJQJlnMPG�jLG� ÁMPRLKakfHJIL �G�k 9
MfbJG� �ILkfGc� � ÉJg � +
' %TGC%(Hj4N � �T¿d¿ZwJ�-gr>�G�kfG�ILKP Db�HJITH}G�K@9��rg,w�Ã$H_ITWLG�k � G�VXG� -MfKPRLQZl�  �¾ow�¿�À r �OD�� !OPt¡� g�ÅtRLO1G]HZKPRLYZVXG�O�k1lXQÐQA^JO�Y}G�K1MfbJG�RLKPeLg©lXQ 9®z|RLO1HZ^ZMfG�KDk1lXQ \a^ZO�Y}G�K
`cbZG�RLKPe � 9�uå?$u 8/ur9©MI�tloQ�ITQJ[�{�u Q_ur{|lXKD Db3gdG�[Zk�u �-gZ9a -G�[rG�O1l� �q/KfG�kfk�g}w�ÃA�rwLgdHZH3utÄd¿mZ��
ÄJw�Ä

¾owLw-À r �8D�� !OPt��a� ��!Ê­ �-Ra�
S0�+� « � ��gA?�V�[$ILQJ[�\aG�¥ qUKPRLYZVXG�O�k�ITQJ[0>�G�kf^ZVoMPkvlXQ�z|RdO0m
YZlXQJI�MPRLKPlXILV3\@^ZO$Y_G�K@`cbZG�RdKfedg $UT V +
4(%7D GB+#%(/@%(+
' * ?�'=<OW%(/@?.'3DYX(5
% g}5�G�QJG�j�IZg3w�ÃB�d¿

¾ow��yÀ S[Z|�
F]\����t�°^Z ' gZ?�Q�KfG�kpMPKfl� ÁMPG�[1kNG�M|IL[J[rlnMPloRdQ�loQ�ITY}G�VXlXILQ0WdKfRd^ZHJk�g�( + + V`_ +
D�F V
B S D V
A 5
AB?�0
%74j' V Vba-.'3F�a-�4 B % S ' V'* ?.'�< V : � � �T¿L¿dÉC�|Ät���^ZTÄ

¾ow�É�À S[Z|��F]\�¡�#t¡°cZ ' gU`cbJG�hUKD[v¨RAk �r~@G�lXVXYZKfRdQZQ�HZKPRLYZVXG�O'lXQ¹ITY}G�VXlXILQ WLKPRL^JHJk�g�� 4jH�?B%(P 0^V
* ?�'=< V   �1d � �T¿L¿LÄm�|ÉTÄAÃy�tÉmZTÃ



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

¾ow�ÄTÀ S[Z|� F \���#t¡°cZ ' g�9' -RdO0H_IL ÁMPQZG�kPk�ITKPWL^ZO1G�QAM�loQFMfbZG�IL[Z[ZlnMPlojdGÊMPbZG�RdKfeÐITQ_[ÐMfbJG
H}RLVXeAQJRLO1lXILV,O1G-MfbJRt[3g1L DU4 S HI%('T% * ?�'=< V �1+�` � �L¿L¿mZB�aw���ÄT�}w�ÄLÄ

¾owJZyÀ S[Z|��F \���#t¡°cZ ' gt9aQ�lXQtjLG�KPkfG@MPbZG�RdKfG�O S RLK©MfbZG�KPG�kNMfKPlX -MfG�[	kfG-M�IL[Z[rloMflXRLQ�loQ]ITY}G�VXl�ITQ
WLKPRL^JHJk�gG0^V�( P Gm% ) HI?�`1d1+ � �T¿d¿CZB� ZCZd���>ZTÃdÉ

¾ow�Æ�À S[Z|� F \���#t¡°cZ ' gcz©IT^_ DbAed�rE�IyjdG�QZH}RLKfM!MfbZG�RLKPG�O�lXQÈWdKfRd^ZH G�ËAMPG�QJkflXRLQJk�g V +
47%(D GB+ V
* ?�'=< V �b � �T¿d¿CZC�©�LÉLÃ��r�BZTÄ

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


