
���������	��

� ��������������������� ���"!#���$���&%('*)+�-,/.+'102�
�3���545���6%(�879'10�:<; �=02�>'1?@�A02�>BDC�02BD���

EGFIH#JLKNM2J�OQPRHLSITDEVUXWZY[F[W*S+\�J^]_T
`badcfeZgih6j*kilmeZaAn#oLpNkiq1h�p>rsjZt_e*guj*kieZgvon#kujZaLcwe*gux y�adl{z|q}gipvl~k�o^�Vn#kuj*adcwe*guxA�2���*���Z���#�Gy-nd�

�5���1�}�*�V�|�|� ��zZj*gilmq}kbo�e*c�jZaVjZ�~oLpvl{p	jZaVxDxdq}pvl{�ZaD�dgieZtV�mq1h�p-lmaD�1eZa^kvgie|�����1eZh��h=�Vadlm��j*kilme|aRj*aGx+lmadcfeZgih6j*kilmeZa/ki�dq1eZgvo^��pNkuj�kilmpNkil{�}p1���}e|h=tdlmaGj*kie*gil{jZ��e|�Lkilmh�l{ 1j*�kil{eZas���}e|h��V�Lkuj*kilme|aVjZ���Zq1e|h�qXkvgvo^�2�1l~gi�1�dlmkAxdq1pvlm�|aI�>jZaVx¡eZki�VqXg ¢Gq}�£xLp ��j*a¤t_qq}¥L�dgiq1pvpvq�x5jZp�¦1§X¨	©«ª^§w¬®­V©w¯b§2°G±v²i³Z±N´Z¨=¨	©w­#³��Lgie|td�{q}h�p�µ¶nL·-¸®pu¹�e*g�ª^§X¯b§X±u¨=©w­G´Z­V¯¨�´�ºZ©w¨	©{»�´Z¯�©«²Z­=�dgieZtV�mq1h�p-µ�h6j*¥#�bxdqXk2�dgieZtV�mq1h�pu¹X¼d½2�Vq}pvq-�dgie|td�mq1h�p�eZc£kiq1a �Vj�z|qh6j*kvgil~¥¾pNkvgi�V�}ki�Lgiq|�¿©¶Àw§�À{�Ipve|h�q�e*c2ki�Vq=e|�dkilmh�lm �j�kil{eZa+z|j�gil{jZtV�mq1p&j�giq�h6j*kvgilm�1q1p1¼½2�Vlmp2h6j*kvgil~¥�pNkvgi�d�}ki�dgiq��Gj*p�k�Á�e=lmh��_eZgvkuj*a#k��dguj*�}kilm��jZ�_gujZh�l~¢V��j*kilme|adp1Â#¢VgipNk��#l~kh6jZÃ�q1p>ki�Vq�Ä�e|t¾eZc¿kvgujZadpv�£j�kilmaV�6ki�Vq&�dgie|td�mq1h3lma^kie5j�pNkujZaGxdj*gux�nL·�¸ÅeZg�h6j*¥#�xdq}k®cwe*gih6j*k¿kiq�xdlmeZ�Vp1�#j*aGxI�|pvq1�1eZaGxI��lmk�e|�_q}aVp®ki�Vq>�_e|pvpvlmtVlm�ml~k�o�e*cIq}¥L�V�me|l~kilmaV��ki�dqpNkvgi�V�}ki�Lgiq�kie�pv�_q1q�x5�V�5ki�Vq-�1eZh��V�dkuj�kilme|as¼`�a�ki�dlmp	�VjZ�_q}g&Á2q6xLq1pv�}gilmt_q5ki�dq6xdq1pvlm�ZaRjZaGx�l{h��d�mq1h�q1a^kuj*kilme|a�eZc�Æ*ÇZÈdÆ|É�ÊL�¿j�Gj*gipvqXgXË*pve|�mz�qXg-cweZg	n#·-¸®p-jZaVx¾h6j�¥#��xLq}k��dgie|td�mq1h�p1¼ÌÆ*Ç|ÈdÆZÉ�Ê jZ�m�me�Á>p��dgie|td�mq1h�pÁ>lmki�-h6j�kvgil~¥�pNkvgi�V�Xki�dgiq�kie�t_q�xLq1pv�}gilmt_q�x�lma&j2pvlmh��V�mq|��aVj*ki�dguj*����jZaVx��1e|a#z�q1adlmq1a^kÁ�j1o^¼����mki�de|�d�|�+ki�Vq6�1�Lgvgiq1a^k�lmh��V�mq1h�q1a^kuj�kil{eZaDeZc-Æ*Ç|ÈLÆ|É�Ê�xLe^q1p�adeZk�qX¥d�d�me|l~kh6j*kvgil~¥&pNkvgi�V�}ki�Lgiq�lma�ki�dq�pve|�m�dkilme|a5j*�{�ZeZgil~ki�Vh��|ki�Vq��{jZad�|�Gj*�|q�jZaVx��Gj*gipvqXg�Á�q}giqxdq1pvlm�|adq�x5Á>l~ki� ki�dlmp��Ze�j*�Ìlma�h�lmaGx[¼

Í ÎdÏ�Ð_Ñ[Ò-Ó&Ô&ÕÌÐ[ÖuÒ�Ï
×ÌØ¶× ÙÛÚ_Ü®Ý�Þdß*àXá�â^ãIä2å¶ÞGæ¤ç�Ú[è�Ýêé®ë
ì�ç
íïîLð*ñvð�ò�ó ô�õÌö#õIñ�ó�öZ÷Lô�ó ô£ø|ö^ñ�ô¶ù^õ/ú¶û H^üGKNT[W�U1ý�YIþXJdÿ��£W û FIH���UXF[W��«Jdþ û

û�� S �£û��	� W�

����������������fJ���T_W*U��� �	! ú ��ý#" �
�XP[ÿ%$iW'&�U-UXJ(�� �	! ú ��ý*)�+-,/.1032�,546454
,87

9  �	! ú ��ý*):+-,/.10;2�,5464645,8<
= �>0@?A,

ú 2|ý

B F[WZþXW
UXFIW
JdY_U �fû���� H^U � JdSDC^H#þ � HLÿ��fW � ��UXF[WECdW5&�U}JLþ��3FHGJILKNM�F[W û H#UXþ � üO�«PIS-&�U � JdS-��� �	!QP G I@R GTSVU8W%SVU�H#SIT 9  �	!XP G I@R GJYZU[W�YZU�HLþXW�H]\AS[W P
�� ��! ú �ÌýX0^�  �	!_ �O� � �  �	!� ��`6`6`A�O� I �  

��!
I ,�.10H2�,645464
,[79  ��! ú �ÌýX0 9  �	!_ �O� � 9  �	!� �^`5`6`'�/� I 9  
�	!
I ,D.a0H2�,646454
,8<

B F[WZþXWb�  �	!c H#SIT 9  �	!c H#þ}W��X] û�û W*UXþ � &d�«JdþXeL0@+-,646454
,gfhK-M�F[W � S[W'idPsHZ� � Ui]j� � �LS-� � S ú 2|ý
T_WZS[J#U}W û H#UXþ � ü � SIW5iVPIHZ� � U � W5�5K�OQWJ&ZHZ�	�N�� �	! ú ��ý�)k+DH#SIT 9  �	! ú �Ìý�)l+nm ô�õ�ð1ö^òAóAö^ñ�ò�ô{÷ô�õÌð#o6pIö m ô�ñ�ô¶ð
q úsrutEv �1ý � S/U}F[W�C�HLþ � H#ÿ-�£WL��Kuwx�X&*JLP[þ#�uW5UXF[W r�tyv &�JdS-�uUXþ1H � SdU#� � S ú 2�ýd&*H#S



ÿÌW &�J û ÿ � S[WZT � SdU}J�JLS[W*�wH#þ[�LW�ÿ��fJ & � KvT � HZ�LJdSIHZ� r�tyv B � UXFAT � HZ�dJLSIH��Vÿ-�£J%& � �a�� �	! ú ��ý�H#SIT9  �	! ú ��ý K
O F[WZS@7 0 2QH#SsT^�� � ! ú �Ìý 0 2��>U}F[W û H^üGKvT_W�U
Y[þ}JLÿ��fW û9ú 2�ýAþ}WZT_P-&*W5��UXJ¡U}F[W

q*ð*ó�ô¶îdð���õIô�ñvð���òXù��LòXö#ó�ó ô�õ	��ú E�
=M�ý�Y[þ}JLÿ-�£W û P
û�� S �£û��	� W�

���
�XP[ÿ%$iW'&�U-UXJ 9  �	! ú ��ý*):+-,/.1032�,546454
,8<

= � 0�?A4
ú
� ý

M�F[W û H^üGKvT_W�UAY[þ}JLÿ-�£W û ú 2|ý�H#SsT¤U}F[W/E�
=M ú�� ý�H#þ}Wj&*JLS CLW*ü¤JLY_U �£û��	� H#U � JLS Y[þ}JLÿ_K
�fW û �5K v S �¶H�&�U�� rutEv &�JdS-�iU}þ}H � SVU#� &*H#SDþ}W*Y[þ}W5�XW*SVU û H#SG]j&�J û�û JLSE&*JLS CLW*ü>&�JdS-�iU}þ}H � SVU#���
� S-&
�fPIT � S���� � S[W|H#þ � S[W5iVPIH�� � U � W5���]&�JLS CdW�übiVPIHLT_þ1H^U � & � S[W5iVPIH�� � U � W5���^H#SIT û H^UXþ � ü6S[JLþ û H#SIT
W � �dW*S C^HZ�fP[Wd&*JLS-�uUXþ1H � SVU[�5K[E�
	MX�-H#SIT û H^üGKvT_W�U�Y[þ}JLÿ��fW û �-H#þ � �uW � S û H#SG]�HLY[Y�� � &ZH^U � JLS����
B W*W í � �	� HdT_W*F���2��
�V\�J^]GT����N���=FIHLJLP � ���IW*þ}JLS�H#SIT�\�HZ�wH � þ � �XF[SIHLS�� � ��� r W B � ��HLSITTw CLWZþuKU}JLS���25+ ����!&W5�uUXW*þ}J]C�HLSIT�!�W û�� þ}J]C � � ]"��2�2��$#&%�K '����)(>HLSIT_W*SGÿÌW*þ[�LF[W6HLSITD\�J^]GT*��2,+,�2H#SIT(>HLSIT_W*SGÿÌW*þ[�LF[W��[\�J^]GT�H#SIT
OÅP-�V2,% � �«JLþ û HLSV]�W�ü[H û Y��fW5�5K
E�
=M � H#SIT û H^üGKNT[W�U5Y[þ}JLÿ-�£W û ��&*HLS¤ÿÌW>�XJ��	CLWZT/CLW*þ}]ÅW
\T& � W*SVU8�f]���ÿÌJ#UXF � S B Jdþ[�uUuK&ZH��XWN&�J û Y��fW�ü � Ui]&U}F[W*JdþX]=H#SIT � S�Y[þ1H�&�U � &�W��*P-� � S-� � SVU}W*þ � JdþuKNYsJ � SVU û W�U}F[J_T�� ú �uWZW.��2,+,�_H#SIT��2�% �«ý K0/�P[þ}þXWZSdU �dW*S[WZþ}H��^Y[P[þ}YsJ �uWN�XJ��	CLWZþ[� �XP-&1F�H��®E_M1�V2,2 ��� r�tEv Mxw w r � +0�
�ZE)
	MXM324��2 � ���E�
=M í � 50���dHLSIT�E�
=M t/í M367� '��sP��uW&UXF[Wx�uU}HLSIT[HLþ}T��«Jdþ û H^U ú�� ý8�dJdþ�Hb� �£û Y��fWxC^HLþ � H^U � JdSú}ð�9:�	9 � � U[��T[PIHZ���«Jdþ û ý K

×ÌØ<; ÙÛÚ_ß*â0=¶Ü çZß*â0>@?Lß�>�â^Þ
v S û HLSV]¾E�
=M ��H#SsT û H^üGKNT[W�U�YIþXJdÿ��£W û ��UXFIW&JLY[U �fû��	� H#U � JLSTC^HLþ � H#ÿ��fW5��H#þ}W û H^U}þ � &�W'��J��
C^H#þ � JLP-��T �£û W*S�� � JLS-�&H#SITE�uUXþ}P-&�U}P[þ}W�� ð,9:�	9 �Ìþ}J B JLþx&*J��fP û SECLW5&�UXJdþ[���[JLþ �u] û�û W�UXþ � &�JLþT � HZ�dJLSIH�� û H^U}þ � &�W'�6K v SO�LW*SIW*þ1HZ�
��UXF[W�JLY_U �£û��	� H#U � JLSOC^H#þ � HLÿ��fW5� &ZH#S¡ÿÌW>&*J��	�£W'&�UXW|T¡H#SIT
W*üGYIþXW'�8�XWZT�H�� úBA  � ! ,5464645, A  <C ! ý8� B FIW*þ}W A  �	! F GED6U#W)F U�H#SsT A  �	! û H�]	FIHACdWN�iU}þXP�&�UXPIþXWú}ð�9:�	9 ���X] û�û W�U}þ � &��^T � HZ�dJLSIH����ZP[Y[YÌW*þ2U}þ}H � S��dP��wH#þ,�*W�U#&ZK~ý KZM�F[W'�uW û H^U}þ � übC^H#þ � HLÿ��£W'�u&ZH#S6ÿÌW
CdW5&�U}JLþ ��� WZT � SVUXJ U}F[W � � S����fW�CLW'&�UXJdþ*C�HLþ � H#ÿ-�£Wd�DUXFIH#U�H#Y[YÌWZHLþ[� � S�U}F[W �iU1H#SITIH#þ1T �«JLþ û H^U
Y[þ}JLÿ-�£W û � ú 2�ý�HLSIT ú
� ý K�M�J�CLW'&�UXJdþ �	� W A  �	! � B WHGsSITDH�ÿsH�� � ��I  �	!� ,5464645,�I  ��!I*U �uP�&1F¾UXFsH^U

A  ��! 0 I UJ
c �u�

�  ��!c I  ��!c
B � UXF �  ��! FkG I U�T_WZS[J#U}W5��U}F[WECLW'&�U}JLþ ��� WZT A  �	! KK�[JLþ�W�ü[H û Y��fW�� � � A  ��! FkGLD6U[W)F U
FIH�� S[Jh�uUXþ}P-&�UXP[þ}W�� B W
FsHACLWJ�� �	! 0NM ÞO? úBA  ��! ý H#SsTDf � 0QP ��R5� � � � A  ��! F;GLD6U[W)F U
� �5T � HZ�dJLSIH�� ú P � 0 R6� ý�� B W�FIHACLWT�� �	! 0 ÝS=¶ÚUT ú�A  �	! ý6HLSITnf � 07P � KV
	J � S��+UXF � �b�«JLþ
. 0 2�,645464
,XWY� B W5Jdÿ_U}H � S/UXF[W�CdW5&�U}JLþ ��� WZT C^H#þ � H#ÿ��fW ��FnG>I ,8f 0lf � �@`6`5`���f C �
HLSIT

�j0NZ �  �g! � `6`5`Z�  <C ! �.[ � 4
!&J#UXW�UXFsH^U�WZH�&1F C^H#þ � HLÿ��fW A  �	! J��[UXFIW�YIþXJdÿ��£W û &�JdþXþ}W5�XYsJdSIT��®UXJ�YIH#þXU2JZ�[U}F[W*CLW5&�UXJdþ �	� W|T
C^H#þ � H#ÿ��fWa��KZO � U}F�UXF � ��&*JLþ}þXW'�uYÌJLSsT_W*S-&*W�� B W &*HLS &�JLS CdW*þXU�UXF[W>YIþXJdÿ��£W û U}J�UXF[WQ�iU1H#SITIH#þ1T�«Jdþ û9ú 2�ý�JLþ ú
� ý8�IH#SIT>C � &*W CLWZþ[�}H�K



M�F[Wx�«J��	�£J B � S��6W*ü_H û Y��£W � �	�fP-�iU}þ}H#UXW'��UXF � �XCLW'&�UXJdþ �	� H#U � JLSAY[þ}J%&�W'�8�5K#OÅWd&*JLS-� � T[W*þ>U}F[WY[þ}JLÿ��fW û
û�� S �£û��	� W � â��
�XP[ÿ%$iW5&�U-UXJ���� = � � � � = � ���� � � � 	 
 ):+� 0 � �n):+	 ) +�, 	 T � H��LJdSIHZ� , � â�	 032�,

ú 2dý

B F[WZþXW = , � H#þ}Wa� � CLW*S û H#UXþ � &*W5� úuô�9�ð�9 ��Y[þ}JLÿ-�£W û T[H#U}HVý��ZHLSIT=UXFIWX�X] û�û W�U}þ � & � FjG Y�W%YH#SsT
T � H��LJLSsHZ� 	 F G�� W � H#þ}W&U}F[W�JLY_U �£û��	� H#U � JLS C^H#þ � HLÿ��£W'�6K
OÅW CLW5&�UXJdþ �	� W � HLSIT 	 H��

� 0 YJ
�����

YJ
c � �

�  � !� c � � c , ú 'Vý

	 0 �J
����� �

 �
 !� 	 � , ú +Lý
B F[WZþXW � � c T_WZS[J#U}W5�6HLS������ � WZþXJ û H#UXþ � ü/W*ü�&�W*Y[U6UXF[W ú .#, eGý�H#SsT ú e�,g.iý�W*SVU}þ � W5��HLþXW2�� 	 � T_WZS[J#U}W5�6H������ � WZþXJ û H^UXþ � üQW�ü�&*W*Y_U�UXFIW ú .#,g.iý	W*SVU}þX] � � 2�K¿EGP[ÿ-�uU � UXP_U � S-� ú 'VýH#SsT ú +dý �«Jdþ � HLSIT 	 W6CdW*þ}] B F[W*þ}W � S+UXF[WAE�
=M ú 2dý�� B W5Jdÿ_U}H � S+U}F[W Y[þXJdÿ��fW û JZ�>U}F[W�«JLþ û ú�� ý � S�UXF[W�JdY_U �fû���� H^U � JdSjC^HLþ � H#ÿ��fW

�>0 Z �  �g!�[� `6`5`Z�  �g!YZY �  �
 !� `6`5`Z�  �
 !� [ � F G Y  Y�� �g!�� 
 � � 4
×ÌØ�� ��æ¡á2å�=�?dÚ_ß�=bãsè�ç5ã��-ß! �ÞRæ Ú_ß*â0=«Ü ç*ßZâ >S?#ß,>¿â^Þ
/X�fWZH#þ[�f] � U � ���uUXþ1H � �LFVUg�«Jdþ B H#þ1T
ÿ[P_U � S-&*JLS CLWZS � W*SVU&U}Jj&*JLS CLWZþuU	HLSQE�
=M Jdþ=H û H^üGKvT_W�UY[þ}JLÿ��fW û B � UXF û H^U}þ � üb�iU}þXP-&�UXP[þ}W � SVUXJ	UXFIW*�uU}HLSIT[HLþ}T��«Jdþ û ú
� ý¿JLþ ú 2|ý
KAM�F � �a&*JLS CLWZþ[� � JdSJLÿ��8&*P[þXW'��UXFIW�Y[þ}JLÿ��fW û �uUXþ}P-&�U}P[þXW�H#SIT U}F[W>&*JLþ}þXW'�uYÌJLSsT_W*S-&*W�ÿsW*U B WZW*S¡U}F[WJC^H#þ � H#ÿ��fW5�A  �	! H#SIT�UXFIW CLW5&�UXJdþ �	� W|TJC^H#þ � H#ÿ��fW��$� B F � &1F û H � W'� � U�FsH#þ1T¾U}J � SVUXWZþXYIþXW*U-UXF[W�þ}W5�XP��£U[�H]��U}W*þ-U}F[W�Y[þ}JLÿ��fW û � � �XJ��	CLW|T K

t JdþXWZJ]CLW*þ,�#U}F[W�Y[þ}JLÿ��fW û �uUXþ}P-&�U}P[þ}Wd&ZH#S
ÿsW�W�ü_Y��fJ � UXW|T¾ÿG] � SVUXW*þ � JLþXK�YÌJ � SVU û W�U}F[J_T��
�«JLþL�uP[ÿ��iU1H#SVU � HZ��W6\ & � WZS-&�] �dH � S ú �XW*W ��2�'0��H#SIT � 2 �N�«Jdþ6W�ü[H û Y��fW5�1ý KuM¿J � ���fP-�uUXþ1H^UXW�U}F[W
� T_WZH B � UXF+H�� �fû Y��fW�W�ü[H û Y��fW���&*JLS-� � T[W*þ�UXF[W�JdYsWZþ}H#U � JLS" ú � ý 0 � = � � � � =
UXFsH^U>W6C^H��£PIH#UXW'��UXF[W � = � � � � = UXWZþ ûl� S UXFIW�GIþ[�uU û H^UXþ � ü � SIW5iVPIHZ� � Ui]6JZ� ú 2dý K#" ú � ý � �H#S%$ ú �'&Zý�JdYsWZþ}H#U � JLSAÿÌW5&ZH#P-�XW � U � S CdJ��	CLW'� û H^UXþ � ü û P��{U � Y-� � &*H#U � JLS-��JZ�(�)�*� û H^UXþ � &�W5�5K6�J B W6CdW*þ,� � � B W�CdW5&�U}JLþ ��� W � H�� �XF[J B S � S ú 'Vý8�_UXFIW*S%" ú � ý�ÿsW'&�J û W'�

" ú � ýX0 YJ
�	�u�

YJ
c ���

�  �g!� c ú � = � � � c � � � c = ý ,
B F � &1F � �-HLS+$ ú �(,�ý�JLYÌW*þ1H^U � JdS K



×ÌØ�� �������	��
�ÚIè�Ý â^ÞGå¶Ú_ß|ÞGÝ
�5ãIâ��
v S=UXF � �¿YIH#YÌW*þ,� B W>T_W5�[&�þ � ÿÌW2UXFIW�T_W5� � �LS�H#SIT �fû Y��£W û W*SVU}H#U � JLS�JZ� �������	��
 ��H�YIH#þ#�uWZþ��Z�uJ���CdW*þ�«Jdþ	E�
=M ��HLSIT û H^üGKNT[W�U�Y[þ}JLÿ��fW û � B � UXF û H#UXþ � ü �iU}þXP-&�UXP[þ}W�KsM>þ}JLÿ��fW û � &*HLSDÿsW �XYÌW5& � KGIW|T � SRUXF[W �������	��
 �fHLS��LPIH��LW � S/H��«Jdþ û CLWZþX]j&
�fJ��XW�UXJAU}F[W � þ	SsH^UXPIþ}H�� û H^UXFIW û H^U � &ZHZ�
T_W'�8&*þ � Y_U � JdS-�6K í �-H#SDW�ü[H û Y-�£W��GUXF[W5E�
=M ú 2dý*&ZH#S
ÿsWb�XYsW'& � GIWZTDH��
���������	� 
������! #"$ &%
��'�()(���* ����+-,
���������	� 
���.��0/1"!/�%2� ����3 �	 � 
 ,
4!5	617�8 � 5 � 8�6 " 5 � 8�9 ,
5�917:8 �1" . ;=<?> ,
�@<?> ,
.@<?> ,BA)� �0.�%DC)CFE ,
( �  � ( ��G � � �IH � + * ��� �JC A)� �!��% ,

M�F[WZþXW�W*ü � �uUQ�XW6CdW*þ1HZ�-� �£û�� �fHLþ>U}JVJ��	�>UXFIH#U�P-�XW&Hb�XYÌW5& � G�&ZH^U � JLSJ�fHLS��LPIH��LW�U}J5T_W5�[&�þ � ÿsWHLSIT �uJ���CdWb&�W*þXU}H � S û H^U}F[W û H#U � &*HZ�¿Y[þXJ��Lþ1H û�û�� S-� YIþXJdÿ��£W û �6K í B W5���£K � S[J B S
W�ü[H û Y-�£W� � íxt M r � %0��� B F � &1F
FsH#SIT%�fW5�*� � S[WZHLþ�H#SIT � SVU}W6�LWZþ-Y[þ}J��Lþ1H û�û�� S��5Y[þ}JLÿ-�£W û �5Kr�tyv Mxw w r � +0�¿H#SIT�UXFIW rutEv /�JLSVUXþ}J�� M�JVJ��£ÿÌJ�ü"�LK��®Y[þ}J]C � T_W�&�JdS CdW*S � W*SVU t H^U[�fHLÿ_K
� SVUXW*þ8�¶H�&*W5��U}FIH^U�H����fJ B UXF[W�P��uWZþ�UXJb�XYsW'& � �«]�E)
	MX� B � UXF û H^U}þ � ü��uUXþ}P-&�U}P[þ}W ú �XYsW'& � G�&*H����f]U}F[W¾JLSIW5�5HLþ � � � S�� � SD&�JdSVUXþ}J���ý��®P-� � S��RHRT ��M WZþXWZSVU�H#Y[YIþXJVH�&1F �«þXJ û U}F[W�YIHLþ[�XW*þ:�]�XJ��	CLWZþT_W'�8&*þ � ÿÌWZT � S
UXF � �-YsH#YÌW*þ'K

v S1# � � B W
T[W5�[&�þ � ÿÌW�U}F[WDT_W5� � �dS J��&UXFIWj�XYsW'& � G�&*H#U � JLS��fHLS��LPIH��LW�K í Y[þ}W6� �£û�� SIH#þ}]�fû Y��£W û W*SVU}H#U � JLS6J�� �������	��
 ú CdW*þ#� � JLS�ÿÌW�U1Hdý�� � ��T[W5�[&�þ � ÿÌWZT � S #X2�K v S #�'U� B WN� � CLWQ�uW5CLW*þ1HZ�W*ü_H û Y��£W'��UXJ � ���fP-�uUXþ1H^UXW�C^H#þ � JLP-�Q�«W|H^UXPIþXW'��JZ� �������	�)
 K

N OQP�ÏSR�ÔSPTRVUÛÓSU-WVÖ!R�Ï
;®Ø¶× ÙÛÚ_ß*â0=¶Ü M Ú_â0=¶Ú[ä�åbÞVçAÚIè�Ý Ú�X¤è�ÞRÞVÜ�á�â�ÞGç|ç�=bãsè�ç
M�F[W��«PISIT[H û WZSdU1HZ��TIH^U}HE�uUXþ}P-&�UXP[þ}WAJZ��UXF[W �������	��
 �fHLS��LPIH��LW � ���¿H�� � S t H^U8�wH#ÿ ��2ZY0���
U}F[W û H^UXþ � ü�KXM�F[Wy�wH#S��dPIHZ�dW�Y[þ}J]C � T[W5�AH t H#U8�wH#ÿ_K � � � W �dþ}H û û HLþ�� � S-&
�fPIT � S��OC^H#þ � JLP-�
�¶H�& � � � U � W5��U}J û H#S � Y[P��wH^U}W û H#UXþ � ü�W�ü_Y[þ}W5�[� � JLS-�5K��[Jdþ�W�ü[H û Y��fW�� � U&Y[þ}J]C � T[W5�*&�J û û HLSIT��
U}FIH^U &*JLS-�uUXþ}P-&�U û H^U}þ � &�W'���^JdYsWZþ}H#U � JLS-�1�XP-&1F�H�� û H^U}þ � ü û P��{U � Y-� � &*H#U � JLS�H#SIT�UXþ1H#S��uYÌJ��XW��
HLSIT û H#UXþ � üy�«PIS-&�U � JdS-� �uP�&1FÅH��=UXþ1H�&�W�H#SsT � S[S[WZþuKNY[þ}JGT[P-&�U'K M�F[W��fHLS��LPIH��LW�HZ� �uJ �XP[Y_KYÌJLþXU[��H��[� � �dS û W*SVU[��� ô�9�ð,9 �>W*üGYIþXW'�8� � JdS-� &ZH#S ÿsW+H��[� � �dS[WZT U}J � SVUXWZþXSIH��XC^HLþ � H#ÿ��fW5�5UXFsH^U
&ZH#SO�wH^UXWZþ5ÿÌW�P-�XWZT � S¡U}F[W�Y[þ}JLÿ-�£W û �XYsW'& � G�&*H#U � JLS KS(>H#þ � JLP-�6H����dJLþ � U}F û YsH#þ1H û W�U}W*þ#���
�XP-&1F H���U}J��fW*þ1H#S-&*WDJLþ û H^ü �fû P û SGP û ÿÌW*þ�JZ� � U}W*þ1H^U � JLS���� &ZH#S ÿÌW � S � U � H�� �	� W|T P-� � S��
H��8� � �dS û W*SVU[�5Kí S �fû YsJdþuU1H#SVU�W*üGUXW*S�� � JLS ÿsWZ]LJdSIT t H#U8�wH#ÿ � ��U}FIH^U2U}F[W �������	��
 �wH#S-�LPIH��LW�YIþXJ]C � T_W5�û H^U}þ � übC^H#þ � HLÿ��fW5����HLSIT ��ÿG]6W�üGU}W*S-� � JdS�� û H^UXþ � ü6W�ü_Y[þ}W5�[� � JLS-�u�«Jdþ û WZTb�«þXJ û û H^UXþ � ü C^H#þ � K
HLÿ��£W'��HLSIT û H#UXþ � üb&*JLS-�uU}HLSdU#�6K t H#UXþ � ü C^H#þ � H#ÿ��fW5��JZ�-C^HLþ � JLP-��T �fû W*S-� � JdS-�2H#SITL�iU}þXP�&�UXPIþXW
&ZH#SÅÿsWAT_W'&
�wH#þ}WZTRP�� � S�� C^H#þ � HLÿ��£W�T_W'&
�wH#þ1H^U � JLSh�iU1H^U}W û W*SVU[�5K��[Jdþ�W�ü[H û Y��fW���U}F[W �iU1H^U}W�Kû W*SVU#�
���������	� 
������\[�"][^%
��'�()(���* ����+-,
���������	� 
���_��0/1"`E�%a"b' ,



T_W'&
�wH#þ}W=H K��bK �u] û�û W�U}þ � &xC^HLþ � H#ÿ��fW � �_H � �E2dC^H#þ � HLÿ��£W �+H#SIT�HL�[&*H��fHLþ C^H#þ � HLÿ��fW � K(>H#þ � H#ÿ��fW5�u&*H#S5ÿsW�P-�XWZT�U}J �«JLþ ûïö�� õÌð�ð}÷8�ÌòXð
q#q�ô¶ù^õ�q � ô�9�ð,9 �^W�ü_Y[þ}W5�[� � JLS-�®UXFIH#U2T[W*YÌW*SIT
H]\AS[W5�£]AJdS¾U}F[W�JLY_U �£û��	� H^U � JdSTC^H#þ � HLÿ��fW5�5K	�IJLþ�W�ü[H û Y��fW��VU}F[W	W*ü_Y[þXW'�8� � JLS ú H��[�uP û�� S�� �
� ��H�C�HLþ � H#ÿ-�£W�H#SsT = ,��9H#þ}Wd&*JLS-�uU}HLSVU �[iVPIH#þ}W û H#UXþ � &*W5�1ý
617:8 ���?� 8�6 ���
� �>H#SAH]\AS[W-W*ü_Y[þXW'�8� � JLS6U}FIH^U�T[W*YÌW*SIT���H]\AS[W5�£]6JdS � K í \AS[W-W*üGYIþXW'�8� � JdS-�1&*HLS ÿÌW-P-�XWZTUXJE&*JLS-�uUXþ}P-&�U r�tyv &�JdS-�uUXþ1H � SdU#�	HLSIT+U}F[W�JLÿ%$iW'&�U � CdW �«P[S�&�U � JLSÅJZ�-E�
=M ��H#SIT û H^üGKvT_W�U
Y[þ}JLÿ��fW û �5Kí ��W|H�&1F
H]\AS[W=W�ü_Y[þ}W5�[� � JLS � ��YIHLþ[�XWZT � ����������
 � WZW*Y-��UXþ1H�& � J�� � U[�-T_WZYsWZSIT_W*S�&�W�JLSUXFIWLC^H#þ � H#ÿ��fW5���sHdT[T � S��¾U}F[W T[W*YÌW*SIT_WZS-&�] � S%�«JLþ û H^U � JdS+UXJ
H#S � SVUXW*þ}SIH��¿U1H#ÿ��fWb�«Jdþ �wH^U}W*þþ}W
�«W*þ}W*S�&�W�� ð,9:�	9 �IÿG]�H �XJ��	CLW*þ'K
;®Ø<; 	5ãÌè�ç*ßZâ�ÚU=¶è�ßZçAÚIè�Ý ãsä�
|ÞO?#ß,= M Þ
(>H#þ � JLP-�6Ui]VYÌW5�5JZ� ú H]\AS[W|ý &�JdS-�iU}þ}H � SVU#�6H#þ}WT�uPIY[YsJdþuU}WZT¡ÿG]QUXF[W>�fHLS��LPsHZ�LW�� � S-&
�fPIT � S��û H^U}þ � ü � S[W'idPsHZ� � U � W'��� &�J û YÌJLS[WZSVUuK B � �XW � S[W5iVPIH�� � U � W5�	H#SITDW'idPsHZ� � Ui] &�JdS-�iU}þ}H � SVU#�6K /�JdS_K�uUXþ1H � SdU#�-H#þ}Wd�«JLþ û W|T B � UXF+HZ\�SIW=W*ü_Y[þXW'�8� � JLS-��H#SsT�þ}W6�wH^U � JdS�JdYsWZþ}H#UXJLþ#���GH�� � S
617:8 ���?� 8�6 ���
� 5 E ,
� ���	3 �0��%��0<?> ,
A)� �!��%DC)C E ,
B F � &1Fy�uYÌW5& � �«]�UXFIW û H^UXþ � ü � S[W5iVPIH�� � Ui] = � � � � = ����� ��� �[U}F[W &�J û YsJdS[W*SVUuK B � �uW� S[W5iVPIH�� � Ui] ÝS=¶Ú)T ��� +)�[HLSIT�UXF[W�W'idPsHZ� � Ui] � â�� 032�K

M�F[W�JLÿ�$iW5&�U � CdWd�«P[S-&�U � JdS � � �XYÌW5& � GIW|T>C � H�H#SDH��[� � �LS û WZSdU,�[H�� � S
( � _ � ( ��G � � �IH � + * ��� ��C A)� �0��% ,
B F � &1F�H��[� � �dS-� � â � U}J6UXFIW � SdU}W*þ}SIHZ��C^H#þ � HLÿ��£W � �IH � + * ��� � H#SsT û H � W'� û H^ü �fû��	�6� S�� � UUXFIW5JLÿ�$iW5&�U � CdW�K í �«W|H�� � ÿ � � � Ui]
Y[þ}JLÿ��fW û úiô�9�ð,9 �®HAY[þ}JLÿ��fW û U}FIH^U�T_W�U}W*þ û�� S[W'� B F[W*UXF[WZþ=H�XW�U�JZ�1&�JdS-�iU}þ}H � SVU#� � �Q�«W|H�� � ÿ��fW�JLþ-S[JLU1ý � � �uYÌW5& � GsWZT B � U}F[JLP[U&H#S
JLÿ%$iW'&�U � CLW �uU}H#UXW û WZSdU'K
;®Ø�� ë >�Ú[å�=¶ß��
OÅW�H��[�uJ%& � H#UXW B � UXF�UXFIW û H^üGKNT[W�U®Y[þ}JLÿ��fW û9ú 2�ýÌUXFIW î]pIö m�Y[þXJdÿ��fW û ú �XW*W ��2�% ���«JLþ¿T_W*U}H � � �}ý P
û H^ü �fû��	� W �J

�	�u�
� �fJ���T_W�U��  ��! � � â �  ��!_ �  ��! ��� ��� �! J ���u� � â 9  �	!_�"  �	! ��? �$#

�XP[ÿ%$iW5&�U-UXJ �J
�	�u� � â �  �	!c �  �	! �  J ����� � â 9  ��!c "  �	! � ús= �%# ý c 0 
 c ,neL0H2�,645464
,8f�  �	! ) +�,/.a0H2�,646454
,87
"  ��! ):+-,/.�032�,5464646,8< 4

ú %dý

B F[WZþXW	UXF[W îZpIö m'& ö^ò�ô¶ö)( m ð
q HLþXWd�u] û�û W�UXþ � & û H^U}þ � &�W'�*�  ��! F GTS U W%S U �«JdþX.a0;2�,645464
,[7��
�X] û�û W�U}þ � & û H^U}þ � &�W'� "  ��! FEG Y U W%Y Uu�«JLþX.�032�,645464
,[< �VH#SITAH�CdW5&�U}JLþ # FEG D ú H��8�XP û K
� S�� = FDG D W I H#SsTh?TFDG D>� S ú 2�ýuý
K®OQW B � ����þXW6�«W*þ=UXJ ú 2|ý=H��=UXF[W �Ìò�ô�óAö m�YIþXJdÿ��£W ûJZ� ú %dý
KU!�JLUXW�UXFsH^U ú %dý � � � U#�uW5�V��H#S û H^üGKvT_W�U-Y[þ}JLÿ��fW û K



E �fû�� �wH#þ[�£]�� B W�&ZH#SDH��[�uJ%& � H#UXW B � U}F�U}F[W5E�
=M ú
� ý�UXFIW6T_PIHZ� P

û H#ü �fû���� W �  J �	�u� � â 9  �	!_ "  �	! �D? �%#
�XP[ÿ%$iW'&�U�UXJ  J �	�u� � â 9  �	!c "  ��! � ús= �%# ý c 0�
 c ,heL032�,645464
,8f

"  ��! ) +�,/.a0H2�,5464546,8<x,
ú K#ý

B F � &1F � ��H��	�XJ�H#SRE�
=M1KM�F[W�T_PIH���Y[þ}JLÿ��fW û FIH��*�uW5CLW*þ1HZ�ÌY[þ1H�&�U � &*HZ��P-�XW5��� ð�9:�	9 �[U}F[W�JLY_U �£û H���T[PIHZ� C^H#þ � H#ÿ��fW5�
� � CdW¾Hy�uWZS-� � U � C � Ui]ÅHLSIHZ�f]%� � ��JZ��U}F[W¾Y[þ �£û H���Y[þ}JLÿ��fW û K�M�F[W û J��uU5W
\T& � WZSdUAE�
=MÛH#SITû H^üGKvT_W�Ud�uJ���CdW*þ#��H#þ}W�Y[þ �£û HZ�£KvT_PIHZ�
� ô�9�ð,9 �ÌUXF[WZ]E� �fû P��£U}HLS[W*JdP-�8�£]j�uJ���CdW�UXF[W�Y[þ �£û HZ��H#SITT_PsHZ��Y[þ}JLÿ��fW û �5K ���	���	��
 H#P_U}J û H^U � &ZHZ�	�£] �«Jdþ û ��U}F[W¾T_PIH��1�«þXJ û U}F[WAY[þ �£û HZ��YIþXJdÿ��£W û
�XYsW'& � G�&*H#U � JLS K M�F[W5T_PsHZ�¿YIþXJdÿ��£W û � ��P��uW|TDÿV]�UXFIWL�XJ��	CLW*þ,�[H#SsT+HZ� �uJ�� � �>þ}W5iVP[W'�iU}WZT �IUXJþ}W�U}P[þXS�UXJ U}F[W�P-�XW*þ-JLY[U �fû H��¿T_PIH�� C^H#þ � HLÿ��£W'�6K

M�F[WZþXW � �=HJ� �£û Y��fW þXW5�fH#U � JLS+ÿÌW�U B W*W*SRUXF[WL�«JLþ û ú � ��� W�H#SsTy�iU}þXP�&�UXPIþXW�ý-JZ��UXF[W�Y[þ � Kû HZ�a&*JLS-�uUXþ1H � SVU[��H#SITRUXF[WAT_PsHZ�aC^H#þ � HLÿ��fW5� ú H#SsT C � &�W�CLW*þ#�}Hdý K w	ÿ-�XW*þ[CLW5UXFIH#Ud�«Jdþ�WZH�&1F
&*JLS-�uUXþ1H � SVU � S ú 2|ý ú JLþ ú�� ýXý���UXF[WZþXW � ��H+T_PIHZ�XC^H#þ � HLÿ��£WAJ���UXF[Wj�XH û W¾T �£û W*S�� � JLS-��H#SIT
�uUXþ}P-&�U}P[þ}W=H��8�XJ%& � H^UXW|T B � UXF � U'K�M�F[W�C^H#þ � HLÿ��£W'��H��[�uJ%& � H^U}WZT B � UXF
U}F[W�Y[þ �fû HZ� rutEv &�JdS_K�uUXþ1H � SVU[�6HLþXWJ&*JLS-�uUXþ1H � S[W|T/U}JRÿÌW�YÌJ�� � U � CdW�T_W8GsS � U}W � S¡UXFIW�T_PIH���Y[þ}JLÿ-�£W û � B F � �£WAU}F[WC^H#þ � H#ÿ��fW5��H��[�XJ & � H#UXW|T B � UXF
UXF[W�W'iVPIHZ� � Ui]>&�JLS��iU}þ}H � SVU[�-HLþXW=P[S-&*JLS-�uUXþ1H � S[W|T KM�H � � S-��U}F[W5E�
=M ú 2dý�H��-HLS�W*ü[H û Y��fW�� �������	��
 H��[�uJ%& � H#UXW5��U}F[W6T_PIH�� C^H#þ � HLÿ��£W'�

"  �g! 0 "  �g! � FEG  Y � � ! W  Y � � !
"  �
 ! 0 "  �
 ! � FEG Y�W�Y"  �& ! F G � W � , "  �& ! T � H��LJdSIHZ�

B � UXF�UXFIWDUXF[þ}W*W û H^U}þ � ü � S[W'idPsHZ� � U � W'��þXW'�uYÌW5&�U � CLW6�f]��>HLSIT # F3G B � UXF�U}F[W+W5iVPIH�� � Ui]&*JLS-�uUXþ1H � SVU5K í ��U}W*þN�XJ û W û HLS � YIP��fH#U � JLS ú B F � &1F�&*H#S�ÿsW-W|H�� � �f]�YÌW*þ8�«JLþ û W|T6ÿG] ����������
 ý��
B W�FIHACLW	UXF[W6T[PIHZ�®YIþXJdÿ��£W û P

û H#ü �fû���� W #
�XP[ÿ%$iW'&�U�UXJ � â � � = � � � c � � � c = � � � c �� � � � � c + 
 "  �g! � � â�� � c "  �
 ! 0 � � c

�«JLþ�H���� .10;2�,645464
, �RH#SITLeL0 .#,5464646, �� â � + +
+ 	 � 
 "  �g! � � â 	 � "  �& ! � # 0�+�,D.10;2�,646454
, �

"  � ! ) +�, "  �
 ! ):+�, "  �& ! ) +�,
ú 5dý

B F[WZþXW � � c � 	 � HLþXWd� � CLWZS�ÿG] ú 'Gý�H#SIT ú +Lý8� � � c 032 � �1.10�e��_J#U}F[W*þ B � �XW � WZþXJ�K
�������	��
 Y[þ}J]C � T[W5�-H#SRH��{U}W*þ}SIH^U}W��«JLþ û J��N&�JLS��iU}þ}H � SVUx�XYsW'& � G�&*H#U � JLS-��� � S B F � &1FDU}F[WP-�XW*þ�H��[�uJ%& � H^U}W5��H�SIH û W B � U}F�WZH�&1F &*JLS-�uUXþ1H � SVU�� B F � &1F � �®UXF[WZS�P-�XWZT=ÿG] ����������
 U}J-þXW6�«W*þU}J�U}F[W6T_PIH�� C^H#þ � HLÿ��fW5�5KO�IJLþ-W*ü_H û Y��£W��GUXF[Wb�uU}H#UXW û WZSVU[� ú H��[�uP û�� S�� � , = , � FEGTY�W%Ysý

+ �	 ���* ���^�  )*?
	' � � 617:8 ���?� 8�6 ���
� 5 E ,
+ �	 ���* ���^�  )* ����� A)� �!��%DC)C E ,



�XYsW'& � GIW5� ú HLSIT�SIH û W5�1ý®UXF[W &�JdS-�uUXþ1H � SdU#� = � � � � = � � � � � HLSIT � â � 032�K ����������
H��[�XJ & � H#UXW'� B � UXF
U}F[W5�XWb&�JdS-�iU}þ}H � SVU#��U}F[W6T_PIH�� C^H#þ � HLÿ��fW5� B � U}FDSIH û W5�
� ��� P ��� � ��F GJY�W�Y�, � ��� P ��� � � �X] û û W*UXþ � &
� R � ��� � ��F Gy4

í ��U}W*þ=UXFIWL�XJ��fP_U � JLS+Y[FsH��XW�� �������	��
 þXW*UXP[þ}S-��UXF[W JLY_U �£û H���C^HZ�fP[W5�	JZ��U}F[W5�XW5T_PsHZ��C�HLþ � KH#ÿ-�£W'�6K

� Î��	��
!U�� U¿Ï�Ð)P�Ð[ÖiÒ�Ï
OÅW�FIHACLW �fû Y��£W û W*SVUXW|TAH	YIþXW5� �fû�� SIHLþX] CLW*þ#� � JdS�J��sU}F[W�YIHLþ[�XW*þ:�]�XJ��	CLWZþ�� �������	��
 CLW*þ#� � JdSÿÌW�U}H-K-M�F[W�YIHLþ[�XW*þ � � �£û Y��fW û W*SVU}WZT�P-� � S��A\ v E-w ! H#SIT�� r ��
 K�M B J��XJ��	CLWZþ[���_E_M �V2,2 �
H#SsT tRí 
 
H�XM ��2�50�
�LHLþXW-P��uW|T5U}Jb�uJ���CdW�UXF[W&þXW'�uP��£U � S��6E�
=M ��H#SIT û H^üGKvT_W�U>Y[þ}JLÿ-�£W û �5K\�J#U}F@�XJ��	CLW*þ#��W�ü_Y��fJ � U
JdS��£] ÿ-�£J%& � KNT � H��LJLSsHZ� �uUXþ}P-&�UXP[þ}W�� �XJ¤UXFIWn&*P[þ}þXWZSdU CLWZþ[� � JLS JZ�
�������	��
 � ��S[J#U�YIHLþuU � &*P��wH#þ[�£]AW6\ & � WZSVU5K\�J#U}FêE_M H#SIT tRí 
 
H�XM"H#þ}WÅY[þ �fû HZ�£KNT[PIHZ� û W�UXFIJGT-��U}FIH^U+þ}W5iVP � þXWÅH/�«W|H�� � ÿ-�£W
�uU}H#þXU � S�� Y[þ �£û HZ��HLSIT�T[PIHZ��YÌJ � SVU5K �������	��
 P-�uW'��UXF[W û W�U}F[J_T
T[W5�[&�þ � ÿÌWZT � S*�V2 +O� #&%���UXJ
FIHLSIT%�fW�UXF[W*�«W|H�� � ÿ � � � Ui]6YIFIH��XW�JZ�ÌUXF[W-Y[þ}JLÿ-�£W û ��U}FIH^U � ��� ���	���	��
 W � UXF[WZþVGISIT��>Hd�«W|H�� � ÿ-�£W
�uU}H#þXU � S��
YsJ � SVU ú U}JE�iU1H#þXU	U}F[W�JLY_U �£û��	� H^U � JdS/Y[FsH��XW|ý���Jdþ	YIþXJ]CdW5�&UXFIH#U=U}F[W�Y[þ}JLÿ��fW û � �
� S%�«WZH�� � ÿ��fW�K v ��UXFIW*þ}W � �5S[J+JLÿ%$iW'&�U � CdW � S UXFIWAY[þXJdÿ��fW û �XYÌW5& � G�&ZH^U � JLS$� ���	���	��
 � �fû Y��f]
�XJ��	CLW5��U}F[W��«WZH�� � ÿ � � � Ui]�Y[þ}JLÿ-�£W û JLS��f]�Kí t H^U[�fHLÿ � SVUXW*þ8�¶H�&*W � ��Y[þ}J]C � T_W|T6ÿG] ���	���	��
 U}J �£û YÌJLþXU�Y[þ}JLÿ-�£W û T[H^U1H	HLSIT5W*ü_YsJdþuUUXFIW�þXW'�uP��£U[�5K �������	��
 &*HLS
H��	�XJ ÿsW � S CLJ � WZTT�«þXJ û B � UXF � S t H^U[�fHLÿ � SVUXW*þ1H�&�U � CLW5�£]�K

�¿Ø¶× �+Ú[è�Ý�å�=bè@T Þ�� >�Ú[å�=¶ß � ?LãÌè�çZß*â^Ú)=bè�ßZç
!�W � U}F[W*þAE_M S[JLþ tRí 
 
H�XM FIH#SsT%�£W'�6Y[þ}JLÿ-�£W û � B � U}F W'idPsHZ� � Ui]n&�JdS-�iU}þ}H � SVU#�����uJ+U}F[W&�PIþXþ}W*SVU �£û Y��fW û WZSdU1H^U � JdS J�� ����������
 W6� �fû�� SIH#UXW5� U}F[W û �>P��uW'��E_M JLþ tRí 
H
 � M8UXJ
�XJ��	CLW6U}F[W þXW'�uP��£U � S���Y[þXJdÿ��fW û ú B F � &1F/FsH��	S[J�W'idPsHZ� � Ui]E&�JdS-�uUXþ1H � SdU#�}ý8�sHLSIT�GISsHZ�	�£]Dþ}W�KH��[�XW û ÿ-�£W'��UXF[W C^H#þ � H#ÿ��fW5��ÿÌW
�«JLþ}W�þXWZYsJdþuU � S-��U}F[W�þ}W5�XP��{U#�6K

M�F[W6W'iVPIHZ� � Ui] &�JdS-�uUXþ1H � SdU#�*� � CLWZS � SDU}F[W5Y[þ}JLÿ-�£W û �XYsW'& � G�&*H#U � JLSy&*HLS+ÿsW�&�J����fW5&�UXWZT
H#SsT�YIP_U � SdU}J=UXF[W �«Jdþ û JZ� = �j0@? ú = F G D W I ,[? F G D ý2H��a� � CdW*S � S ú 2|ý2HLSIT ú�� ý K#OÅWH��[�XP û W&U}FIH^U�UXFIW=þ1H#S � J�� = ���XH�]��O� � � �uUXþ � &�U8�f] �fW5�[��U}FIH#Sjf ú JLUXF[WZþ B � �uW	UXFIW=YIþXJdÿ��£W ûFIH���H5UXþ � C � HZ� �XJ��fP_U � JLSÌý K%M�F[W û H^UXþ � ü = � ��JZ��U}W*S
S[J#UQ�«P��	��þ}HLS � ÿsW'&*HLP-�uW �������	��
 T_JGW5�S[JLUDT_W*UXW'&�U+H#SIT þXW û J]CdWRþ}WZT_P[SsT[H#S-&*] � S UXF[WÅW5iVPIH�� � Ui]^&�JLS��iU}þ}H � SVU[�j�XYsW'& � GIWZT K3�IJLþW�ü[H û Y-�£W��IH � � � û H#UXþ � üjC^H#þ � HLÿ��£W A &*HLS
ÿÌW &*JLS-�uUXþ1H � S[WZT�UXJAÿÌW �X] û û W*UXþ � &�ÿG]¾U}F[W
&�JdS-�uUXþ1H � SdU �XYsW'& � G�&*H#U � JLS
� C)C � 7 ,
�������	��
 � SVUXWZþXY[þ}W�U#��U}F[W	HLÿsJ]CdW �iU1H^UXW û W*SVU�H���UXFIW �«J��	�fJ B � S��b�«JLP[þ�W5iVPIH�� � Ui]�&*JLS-�uUXþ1H � SVU[�

A �[� 0 A �[� , A � 
 0 A 
 � , A 
 � 0 A � 
 , A 
 
 0 A 
 
 4
�NC � T_W*SVU[�£]¾JdS[W &�JdS-�iU}þ}H � SVU A 
 � 0 A � 
 � �-S[W'&�W5�[�}H#þ}]�K%M�F � � B � �	���XF[J B P[Y+H���U B J � WZþXJþ}J B � � S = �IHLSIT�U B J � T_W*SVU � &ZHZ��þ}J B ��J�� = � � S�YIHLþuU � &*P��wH#þ = B � ����S[JLU�ÿsW��«P-���®þ1H#S � K



v S-�uUXW|HLT J�� � W*WZY � S��¡UXþ1H�& � JZ� �XP-&1F�� � U}PIH^U � JdS-��� �������	��
 ÿ[P � �wT���P[Y UXFIW û H^U}þ � ü
= YIH�] � S��QSIJ H#UuU}W*SVU � JLS UXJ þ}HLS � K �������	��
 U}F[W*S�YÌW*þ8�«JLþ û �AHh&�J û Y��£W*UXWDJLþXUXFIJ��LJdSIHZ�T_W'&�J û YÌJ�� � U � JLS ú �XW*W � Y���ý�JdS = �XP-&1F�UXFIH#U

= � 0�� � 	 �[� ++ + 
�� � , ú Ydý

B F[WZþXW � � �&HT&*J��fP û S+YsWZþ û P_U}H#U � JLS û H^U}þ � ü ú �«JLþd&�J��fP û S+Y � CLJLU � S��Vý8� 	 �8� F G�� W � � �P[YIYsWZþuK�UXþ � HLS��LP-�fHLþ���� , � FhG D W�D H#þ}W6JLþXUXFIJ��LJdSIHZ� û H^UXþ � &�W5�5K í ���1�/FnG I �}H^U � �g�«] � S��U}F[W�W5iVPIH�� � Ui]J&�JdS-�uUXþ1H � SdU#�*&*H#S
ÿÌW�W�ü_Y[þ}W5�[�uW|T�H��

�j0 � � � 	 " ��[� ++ + 
 � � ?1� � � � + �� 
	�0^� D � � � � + �� 

�«Jdþ�HZ�	� ��yFjG�
I B � U}F �f 0^f � � K�
	W8GsS � S-� � F GJI W 
I ÿG]

� � � +
� 
I W 
I 
 0
� + ��� ,

B W &*H#S
W�ü_Y[þ}W5�[��UXFIW û H#üGKNT_W*U-Y[þXJdÿ��fW û9ú 2|ý�H��

û�� S �fû���� W 
6� ú � D � �����ý�� �J
����� �fJ���T_W�U���  ��! ú ���ý " �

�uPIÿ%$iW5&�U�U}J �� ��! ú � D ý�� 
IJ
c �u�
�� c�� IJ� �u� � � c �  �	!��� ) +�,D.10H2�,6454646,[7

9  ��! ú � D ý � 
IJ
c �u�
�� c�� IJ� �u� � � c 9  ��!��� ):+�,/.a0;2�,645464
,[< ,

ú 2'+dý

B F[WZþXW ��@F G�
I � �6U}F[W�JdY_U �fû���� H^U � JdS/C^H#þ � HLÿ��£W'�5HLSIT � � c T_W*SIJ#UXW'�6U}F[W ú ��, eGý6W*SVUXþ}]J�� � K��NC � T[W*SVU8�f]��GU}F[W6H#ÿÌJ]CLW�Y[þ}J%&�W5�[��þXW|T_P-&*W5��UXFIW�JLY_U �£û��	� H^U � JdS�YIþXJdÿ��£W û ú 2|ý � SEGJI
B � UXF¾W'iVPIHZ� � Ui]�&�JdS-�iU}þ}H � SVU#�2UXJ ú 25+Vý � STG 
I B � UXFIJLP_U�H#SG]5W'idPsHZ� � Ui]�&�JdS-�iU}þ}H � SVU'KdE �fû�� �wH#þû W�U}F[J_T���HLY[Y��f]AUXJ UXFIW5E�
	M ú�� ý K
OÅW��XF[JdP��fT�HLT[T¾UXFIH#U-W6� �£û�� SIH^U � S���C^H#þ � HLÿ��fW5��T_W5�uUXþ}J^]%��UXFIW û H#UXþ � üJ�uUXþ}P-&�U}P[þ}W�UXFsH^U

&*JLP��wT�ÿÌW�W*üGY-�£J � U}WZT � S�H �XJ��	CLWZþ5K í �«P[UXP[þ}WXCdW*þ#� � JLS�J�� ���	���	��
 � B JdP��wT6T � þXW'&�U8�f]�YIH��[��U}F[WW'idPsHZ� � Ui] &�JdS-�uUXþ1H � SdU#�®U}J=HLS E�
=M � û H^üGKNT[W�Ua�uJ���CdW*þ®U}FIH^U�FIHLSIT%�fW5��W5iVPIH�� � Ui] &�JdS-�iU}þ}H � SVU#�6K

� �	� P �	��
!U W

v SAU}F � � �XW5&�U � JdS�� B W � � CdWx�XW6CLWZþ}H��_W�ü[H û Y��fW5�>UXJ � �	�£P��iU}þ}H#UXW C^H#þ � JLP-�1�«W|H^U}P[þXW'��J�� �������	��
 K



��Ø¶× � �sÚ[áS>�è�ã M =bè�Þ�� >�Ú[å�=¶ß �
í �-HLCLWZþX]T� �fû Y-�£W=W�ü[H û Y��fW���&*JLS-� � T_W*þ�H�� � S[WZHLþQ�X]%�iU}W û T[W5�[&�þ � ÿÌWZT�ÿV]¾UXF[W�T ��M WZþXWZSVU � HZ�
W5iVPIH#U � JLS

�� ú�� ýX0 = � ú�� ý ú 2�2|ý
B F[WZþXW = FyGJY�W�Y � � � � CdW*S K�M�F[W � � S[WZHLþx�X] �uUXW û � � �uU}H#ÿ-�£W úuô�9�ð�9 ��HZ�	���XJ��fP_U � JLS��-JZ� ú 2�2|ý
&�JdS CLW*þ[�LW�UXJ � WZþXJGý�� � ��HLSIT6JdS��£] � �ÌUXF[WZþXW�W�ü � �iU#��H��u] û�û W�UXþ � &���YsJ � � U � CLW-T_W�GIS � UXW � �uP-&1FUXFsH^U-UXFIW r ]dHLY[P[S[J]C � S[W'idPsHZ� � Ui]

= � � � � =�� +
� �d�}H^U � � GIW|T K M�F[W�YIþXJdÿ��£W û JZ� GISsT � S-�j�XP-&1FQH � ú � ��JdS[W W�ü � �uU[�1ý &*H#S/ÿsW �XYsW'& � GIWZT � SUXFIW �������	��
 �wH#S-�LPIH��LW�H��Q�«J��	�fJ B �
��� ' � � �� I� �@�  I����� � 
 � *)'
���������	� 
��J���! #"$ &%
��'�()(���* ����+-,

617:8 ���?� 8�6 �?> ,
�=< > ,

v S UXFIW/Y[þ}JLÿ��fW û �XYsW'& � G�&*H#U � JLS���H#S � � �3�X] û û W*UXþ � &EC^HLþ � H#ÿ��fW � � ��T_W5&6�fHLþXW|T Kí SQH]\AS[W�W�ü_Y[þ}W5�[� � JdS = � � � � =;� �*�«JLþ û WZT+H#SsT � �-P��uW|T
UXJJ�XYsW'& � �«]�U}F[W r ]dH#YIP[S[J]C
� S[W5iVPIH�� � Ui]�K í S[JLUXF[WZþ rutEv � � � +)�*&�JdS-�iU}þ}H � S�� � UXJ ÿsWQYsJ � � U � CLWÅT_W8GIS � U}W�K-E � S�&�WS[J+Jdÿ%$iW5&�U � CLW � � � � CLWZS�� ���	���	��
 �uJ���CdW5�=U}F[W��«WZH�� � ÿ � � � Ui]/Y[þ}JLÿ-�£W û UXFsH^U6W � UXFIW*þ GISsT��5H
�«WZH�� � ÿ��fW � Jdþ �uF[J B ��U}FIH^U-U}F[W�Y[þ}JLÿ��fW û � � � S%�«WZH�� � ÿ��fW�K!�JLUXW5UXFIH#U&UXF � �	Y[þ}JLÿ��fW û &*HLS+ÿsW��uJ���CdWZT+HLSIHZ�f]VU � &*HZ�	�f]�K v SsT_W*W|T � B WL&ZH#Sy�XJ��	CLW�U}F[W� � S[W|H#þ	W5iVPIH^U � JdS = � � � � = � � 0 + �«JLþ�U}F[W û H#UXþ � ü � � B F � &1F � �&YÌJ�� � U � CdW5T_W�GIS � UXW� �2HLSIT
JLS��f] � � ú 2�2|ý � � �uU}H#ÿ-�£W�K

��Ø<; ì&ãsá�ã M Ú[è�Ú[å �®ç�=bç
/�JLS�� � T_W*þ6UXF[W û H��8�uK �uY[þ � S��#KvT[H û YÌW*þ �X] �uUXW û B � UXF H C � ÿ[þ1H^U � S��/ÿIH��XWT�uFIJ B S � S � � �#K
P[þ}W 2�K6M�F[W û H��[�uW'��H#þ}W 2 � ��WZH�&1F���UXFIW�T[H û YÌW*þ#��FIHACLW2U}F[W>T[H û YÌW*þu&�JLS��iU1H#SVU�+�4:+^SVU�� û �]���H#SsT�U}F[Wb�XY[þ � S�� ��HLþXW�S[JdS�� � S[W|H#þ P 9 � 0
	 � ú � � ý B F[WZþXW

+-4LK�� 	 � ú � ý
�

�@2�4 2�, .1032�, � ,&2�4
M�F[W�ÿIH��uW�C � ÿ[þ}H#U � JLS � �-T[W5�[&�þ � ÿÌWZT�ÿG]


�������� 0 2
2N�����]+-4 2 
 ,

B F[WZþXW�� t E ú 
 ý�� 2Dÿ[P[U � ��J#U}F[W*þ B � �uWDP[S � S[J B S�KNw	PIþ �LJdH�� � � U}J GsSIT HLS PIY[YsWZþÿÌJLP[SIT
JdS�� t E ú # ý K



φ ( )

φ ( )

φ ( )

����

����

����

moving base

platform

w

z = platform position

base = base position

1

2

3

�	��
 �
�V� ½2�dq�h6jZpvpN�¶pv�Lgil{ad�Z�bxVj*h��_q}g>pNoLpNkiq1h

M�F[W û H��[�iK �uYIþ � S��#KvT[H û YÌW*þ �u]%�uUXW û &ZH#SRÿÌWAT_W5�[&�þ � ÿsW|T+ÿG]DUXF[W r P[þ�� WL�X] �uUXW û ú �XW*W� � � #X5�K	28�«ý B � UXF KL�uU}H^U}W5��HLSIT�2�SIJLS�� � SIWZH#þ � U � W5�
��j0 = ��� � D PL� ��� 
 ,# 0����'�u,R 0�� F ��,P � ú�� ý 0 �	 � ú R � ú�� ýuý
, .1032�, � ,�2-,

ú 2 � ý

B F[WZþXW�� F�G����)P:F�G & H#SITQUXFIW��«P[S-&�U � JdS-� �	 � �}H^U � �g�«]+UXFIW � +-,628� �XW5&�UXJdþb&�JLSsT � U � JdS��ô�9�ð,9 �
+ � R � �	 � ú R � ý�� R 
�

�«Jdþu.a0H2�, � ,&2�KZw	S[W û W�U}F[J_T6U}J.GsSIT5HLS5P[Y[YÌW*þ2ÿÌJLP[SsT � �¿U}J GISsT�H�� 
 H#SIT�H r ]dH#YIP[S[J]C
�«P[S�&�U � JLSDJ���U}F[Wd�«JLþ û

� ú �ÌýX0 � � � ��� � &J
�	�u��� ��� �"! U$#_

�	 � ú&% ý � % ú 2,2dý
B F[WZþXW'� F U T_W*SIJ#UXW'��UXF[W .�U}F
þ}J B J��(� F ���XP-&1F
UXFsH^U

�
� �
� ú �Ìý �)� 
 
 � 
 � # �$#



�«JLþ
HZ�	� 
 , # �}H^U � �g�«] � S�� ú 2 � ý
K M�F[W �[iVPIH#þ}WDþXJGJLU¾JZ� � 
R] � W6�wT��¾HLS P[Y[YÌW*þ¾ÿÌJLPISIT JLS
� t E ú # ý K

M�F[W¾YIþXJdÿ��£W û JZ��GISIT � S�� � 
¾HLSIT U}F[W r ]dH#YIP[S[J]Cy�«PIS-&�U � JdS ú 2,2dý &ZH#S¡ÿÌWT�«P[þXUXF[WZþ
þ}W6�wH^ü_WZT�P-� � S�� U}F[W��>KNY[þXJ%&*WZT_P[þ}W=UXJ UXFIW��«J��	�£J B � S��¾E�
=M ú �uWZW � � � #&5-K�2�K '���ý P
û�� S �fû��	� W � 

�XP[ÿ%$iW'&�U-U}J ��� +�,h<��:+-,����:+�� = � � � � = � ���� � � ��� D � = �����F <�� ���F � ��� �� �D � ��<�� F = �	��� F <�� F � D � � �D ���F < � � �D<�� F ���� �� � � �� ���F < � �(



�
� +�,

ú 2�'Vý

B F[WZþXW � 0 � �nFEG��AW ���5<x,��@F G & W & T � HZ�dJLSIH�����HLSIT � 
�F G � HLþXW2U}F[W�JdY_U �fû���� H^U � JLSC^H#þ � HLÿ��fW5�5K M�F[W�JLY_U �£û HZ�	� 
 JZ� ú 2�'Gý � �6HLSQP[YIYsWZþ6ÿsJdP[SITÅJZ� � t E ú # ý � ��UXF[WZþXWAW*ü � �uU[�� ,8<x,���UXFIH#Ux�XH#U � � �«]¾UXF[Wb&*JLS-�uUXþ1H � SVU[�5K
M�F[W6E�
=M ú 2�'Vý*&ZH#S
ÿsW6T[W5�[&�þ � ÿÌWZT�P-� � S���U}F[W �������	��
 �fHLS��LPsHZ�LW�H��Q�«J����fJ B �

� ���	�I� � �  � 
	'�� � �D��
 � ( � �)� 5 ��� ���  3 5 � � (I�I� � ��'���*��`(
���������	� 
��J���\[�"][^%
��'�()(���* ����+-,
���������	� 
�� � ����"��^%a" A ����"��^%2� ����3 �	 � 
 ,
���������	� 
�� 3�� ()( ��� � � �1,
�=< > ,
� < > ,
A < > ,
4 617�8 � ��� 8�6 ��� G 7�8 � G " � 8�9 � � 6V7:8 � � 7�8 � ��� � 7�8 A " � 8�9�� ,
9 � 7:8 � � �I8 � � 8�6 � A 8 ���V" �^8 ��� 8Z9 � � 9 � 7:8 � � 7�8���5��I8 A " �I8 ��� 8Z9�� ,
9��17:8 �1" 9��#7:8 � � 7:8 � " 5 3�� ()( ��� � � � ; ��> ,
( �  � ( ��G �J.���� ��� � �) �� � � � � C 3�� (�( ��� � � �1,
í �VH � S���U}F[WX�XYsW'& � G�&*H#U � JLS � S�UXF[W �������	�)
 �fHLS��LPIH��LW � � CLWZþX] &
�fJ��XW�UXJ�U}F[W û H^U}F[W û H#UuK

� &*HZ�VT_W5�[&�þ � Y_U � JLS ú 2�'Gý K5M�FIW�JLÿ�$iW5&�U � CdW�JZ�_U}F[W�Y[þ}JLÿ-�£W û@� ��U}J û�� S �£û��	� W .���� � � �) �� � � � �UXFIWb�8iVPIHLþXW�JZ��UXF[W � t E�ÿsJdP[SIT � B F � &1F � ��W5iVPIHZ��U}J�UXF[W C^HLþ � H#ÿ��fW 3�� ()( � � � � K� S-� � � WÅUXFIW¡Y[þXW5C � JdP-�DW�ü[H û Y��fW���U}F � �+Y[þ}JLÿ��fW û J�� GISsT � S-� H#SêP[Y[YÌW*þ}ÿsJdP[SIT JLS
� t E ú # ý�FIH�� õ�ù H#SIH��£]VU � &*H�� �uJ��£P[U � JLS K

��Ø�� �Åà}ãsá�ß,=¶æ¤ÚIå>ÞVÜ�á�ÞVâ =bæ¤ÞGè�ß�Ý�ÞGç�=�Tsè
/�JLS�� � T_W*þ=U}F[W�YIþXJdÿ��£W û JZ��W5�uU �fû H#U � S��DHJCdW5&�U}JLþd�h�«þXJ û H û WZH��uPIþXW û WZSVU � 0 = �J�

 � B F[WZþXW 
��! ú +-, � ý � ��UXF[W û WZH��uP[þ}W û WZSdU S[J � �XW�K1M�F[W�WZþXþ}JLþ�&�J]C^H#þ � H#S-&*W¾JZ��U}F[Wû�� S �£û P û K C^H#þ � H#S-&*W=W'�iU �£û H#UXJLþ � �-W'idPsHZ��UXJ =#"�ús=$" ýg� 0 ús= � = ý " � K_OQWL�uP[YIYsJ �uW=UXFsH^U
UXFIW�þ}J B ��J��>UXF[W û H^U}þ � ü = 0 � � � 45464 � F � � &ZH#SRÿÌW�&1F[J��XW*S/H û JLS�� W<YsJ �8� � ÿ-�£W5UXW5�uU
CLW'&�U}JLþ#�&%� �	! F G D �%.a0;2�,645464
,XW P

� � F(')%  � ! ,546454
,�%  C !�* , .1032�,5464646, R 4



M�F[W*�dJdHZ�VJZ�ÌW�ü_YÌW*þ �£û W*SVU�T_W5� � �LS � ��UXJ &1F[JGJ �uW�UXF[W*CLW'&�U}JLþ#� � � �XJ&U}FIH^U2UXFIW�T[W�UXWZþ û�� SIH#SVUJ��6UXF[WÅW*þ}þ}JLþ>&*J]C^H#þ � HLS-&�W ú = � = ý " � � � û�� S �£û��	� WZT K M�F � � � �>&ZHZ�	�£W|T U}F[W �AK�JdY_U �fû HZ�
W*üGYÌW*þ �fû WZSVU-T[W5� � �dS K
OÅWJ&*HLS B þ � U}W = � = 0 � C�	�u� � � %- �	! %� �	! � � B FIW*þ}W � � � ��UXFIW��«þ}H�&�U � JLS J���þ}J B � � �W'idPsHZ�-U}J UXF[WECdW5&�U}JLþ %  �	! K>OÅW � �dS[JLþ}W
UXF[Wy�¶H�&�UAU}FIH^U�UXF[W+SGP û ÿsWZþ[� � � HLþXW � SVUXW6�dW*þû P��{U � Y-�£W'�®JZ� 2�� R �*HLSIT � S��iU}WZHLT=U}þXW|H^U®U}F[W û H�� &�JdSdU � SGP[JdP-� C^H#þ � H#ÿ��fW5��� B F � &1F � ��$iP-�uU � GIWZT� SDY[þ}H�&�U � &*W B FIW*S R � �*�fHLþ8�dW�K
v S ��K�JdY_U �fû HZ��W*üGYÌW*þ �fû WZSVU-T[W5� � �dS�� � � HLþXW�&1F[J��XW*S�UXJ û�� S �£û��	� W�UXFIW�T[W�UXWZþ û�� SIH#SVUJ��¿UXFIW�W*þ}þXJdþ*&*J]C^H#þ � HLS-&�W û H#UXþ � ü � B F � &1F &*HLS�ÿÌWb&*H��iU�H���U}F[W û H^üGKvT_W�U�Y[þ}JLÿ-�£W û

û�� S �£û��	� W �£J���T_W*U � CJ
�	�u� � � %  ��! %  �	! � � "

�

�XP[ÿ%$iW'&�U-UXJ � � �:+-,�.a0;2�,645464
,XWCJ
�	�u� � � 032�4

ú 2 +Lý

M�F � �-Y[þ}JLÿ��fW û &*H#S
ÿÌW6T_W5�[&�þ � ÿÌWZT � S�U}F[W �������	��
 �wH#S��dPIHZ�dW=H��
� � 5 �	��* � ( � 
J��_��I� ��� (��	 �*
�)�I� ��3  
���������	� 
�� 
 � ( � � � ���1"`E�% ,

 � ( � � � �0<?> ,
� �	( �\
 � ( � � � % C)CFE ,

��� � ���  � C G � � �I�a�!�#"$�&% ,
�� � � C&E � � ,�)� � �I�  � C ��� � �I�  � � 
 � ( � � � � � "`E�% 8 � � � " � % 8 � � � " � % 7 ,
�	 �� ,

( �  � ( ��G � 
�� 3 � ���	* � ��� � C 5 
�� 3 ���	*V����� ���I�  � % ,
v S+U}F[W �XYsW'& � G�&*H#U � JLS��ÌH#S"W�K CLW5&�UXJdþ 
 � ( � � � � �	T_W5&6�fHLþXW|T
UXJ¾ÿÌW�U}F[W5JdY_U �fû���� H^U � JLSC^H#þ � H#ÿ��fW�KZM�F[W ú &�J û YÌJLSIW*SVUuK B � �XW|ý � S[W'idPsHZ� � Ui]�&�JLS��iU}þ}H � SVUN�uYÌW5& � GsW5�2U}FIH^U>W|H�&1F W*SVUXþ}]5J��


 � ( � � � � ��YsJ � � U � CLW��VHLSIT�U}F[W&W'idPsHZ� � Ui] &�JdS-�uUXþ1H � SdUQ�XH�]%��U}F[W �XP û�û H^U � JdS¾JZ��H����sW*SVUXþ � W5�J�� 
 � ( � � � � ��2�Kí �«JdþuK �£JGJdY � ��P-�XWZT U}Jb&�JdS-�iU}þXP�&�U ��� � �  � �^UXFIW � S CdW*þ#�uW�JZ��U}F[Wx&�J]C^HLþ � H#S-&*W û H#UXþ � ü �U}J/ÿÌW � C����� � � %� ��! %- �	! � K1M�FIW�JLÿ�$iW5&�U � CdW�J���UXF[W
JLY[U �fû��	� H#U � JLS¤YIþXJdÿ��£W û � �5UXJ û�� S � Kû��	� W	UXF[Wd�£J��#KvT_W�U}W*þ û�� SIHLSVU�JZ�®U}F[W � S CLWZþ[�XW&J�� ��� � �  � K í S �fû Y-� � & � U r�tEv &*JLS-�uUXþ1H � SVU����� � �  � � + � �+HLTIT_WZT UXJ UXF[WÅY[þ}JLÿ��fW û H��>�XJGJLS�H��¾U}F[W JLÿ%$iW'&�U � CdW � �j�XYÌW5& � GIW|T K
M�F � � rutEv &�JLþ}þ}W5�XYsJdSIT�� UXJ U}F[W � ú �Ìý � +ÅU}W*þ û � S ú 2�ý���HLSIT � U�W*S-�XP[þ}W5� U}FIH^U¾U}F[W
�fJ��LKNT_W*UXWZþ û�� SIH#SVU�UXW*þ û � � B W6�	�{KvT_W8GsS[WZT K
� ��Ô��	� P2Ñ��
� � � S��QHRYIH#þ#�uWZþ��Z�uJ���CdW*þ ú �uP-&1F H�� �������	�)
 T_W5�[&�þ � ÿsW|T � S¤UXF � �5YsH#YÌW*þ�ý��«JLþAE�
=M � H#SITû H^üGKvT_W�U-Y[þ}JLÿ-�£W û ��FsH���UXFIW��«J��	�£J B � S���HLT%C^H#SVU1HZ�LW'� P



� M�þXJdÿ��£W û � B � U}F û H#UXþ � ü>�uUXþ}P-&�UXP[þ}W &*H#S
ÿÌWb&�JLS CdW*S � W*SVU8�f]T�XYsW'& � GIWZTDH#SsTj�XJ��	CLW|T K
� M�þXJdÿ��£W û �uUXþ}P-&�U}P[þXW &ZH#S
ÿsW��«P��	�f]�W�ü_Y��fJ � UXW|T
ÿV]>�uJdY[F � �iU � &ZH^UXW|T>�XJ��	CLWZþ[�5K
w	P[þ.GIþ[�uU �fû Y��fW û W*SVU}H#U � JLS�� �������	��
 �_FIH���UXF[W GIþ#�iU�HLT%C^H#SVU1HZ�LW�ÿIP_U=T_JGW'�&S[JLU&W�ü_Y��fJ � UUXFIW�Y[þXJdÿ��fW û �uUXþ}P-&�U}P[þ}W�K

� ?`�®è�ã)�Aå¶ÞGÝ@TÌæ¤ÞGè�ßZç
M�F � �2þXW'�uW|H#þ#&1FL�XP[Y[YÌJLþXUXW|T � S�YsH#þXU2ÿG] í ��w�E � ú PISIT_W*þ �S'�Y�% � +^K Y�+^K[2*K +�2�2�5Vý���!	E)� ú PIS_K
T_WZþV��/�EVK Y ����� 2�Y�2�H#SIT � ��/�K Y�' � +	+�%	+Lý���HLSIT t � � v�ú P[SIT_WZþV�S'�Y�% � +^K Y�+^K[2*K +	+ � +dý K#M�F[WH#P[UXF[Jdþ[� B JLP-�fT�HZ� �XJd� � � W�UXJ6UXFIHLS � r�� W5CLW*SE(>HLSIT_W*SGÿÌW*þ[�LF[W�� r HLP[þ}W*SVU �N���=FsH#JLP � �LM�HLP��
=H#S � J�� � � H#SIT ty� &1FIHLW6���=þ1H#SVUN�«Jdþ CdW*þ}]5F[W5�£Y%�«P-�ÌT � �[&�P-�[� � JLS���� &�J û�û W*SVU#��H#SsT �uP����LW'�iKU � JLS��6K

� U��\U®Ñ�U¿Ï	Õ�U W
� ¼���¼V���ml{ 1j|xdq}�s¼®`�a^kiq}gilme*g��_e|lma^k2h�q}ki�de#xdp�l{a5pvq1h�l{xdqX¢GaVl~kiq��dgieZ�ZgujZh�h�lmad��Á>l~ki��jZ�d�V�mlm��j*kilme|adpkie��1e|h	tVlmaGj�kieZgil{jZ�Ìe|�dkilmh�lm �j�kil{eZas¼	��

�����#²��#±u­_´���²Z­��Ì°G¯�©w¨=©m»�´*¯�©«²Z­V�_�Lµ � ¹XÂ � ���#� � ���dq1tdgi�L�j*gvo � �Z���#¼
� ¼�n[¼���e�odxI�Ir®¼��®� ���GjZeZ�Vl�� �>¼!�VqXgie|as�Ij*aGx#"	¼!�2j*�£j*Ã^gil{pv�daGj*as¼%$®©w­_§v´Z±&��´*¯�±X©{º'
u­_§)(*�d´�� ©f¯�©¶§X¦©w­%�!+Z¦i¯b§X¨ ´Z­Gª%,¿²Z­V¯�±N²��.- /V§v²Z±0+Z�*z�eZ�{�dh�q � �>e*c��d¯1�dªZ©¶§X¦�©f­&��°�°2� ©¶§vª3��´*¯4/V§X¨�´Z¯�©15}¦u¼�n#`N�76��¸¿�dl{�{jZxdq1�m�V�dl{jL�_¸[���98Z�VaVq � �|�*�d¼�L¼�n[¼���e�odxI��r¿¼�"�j*aGxLq1a#t_q}gi�|�dq|�sjZaGx:6�¼���guj*a^k�¼;�=<��1lmq1a^k&�1e|a#z�qX¥
eZ�dkilmh�lm �j*kilme|a�cweZg	q1ad�|l~�aVq1q}gilmad��xLq1pvlm�|aI¼-`�a?>2±v²@5u§i§iª*©w­#³Z¦A
CB9�&,D�!+Z¨�°L²Z¦i©E�#¨ ²Z­?F�²HG*�#¦i¯A,¿²Z­V¯�±N²��JI	§X¦i©{³Z­V�[�VjZ�Zq1p

� �K� � �#�[nLq}�dkiq1h	t_q}g � �Z�Z�L¼�d¼ML	¼���gil~¥Llm�Vp1�2��¼d��¼G¸�e*kvgujL�VjZaGx'N&¼Vn#�Vq1ad�d¼�nLeZ�mzLlmad��pvq1h�l{xdq}¢VaVl~kiq��Lgie|�Zguj*h�p2Á>l~ki�#6�j*ki�dq}�h6j*kilm��jL¼�½Ìq1�u�Vadl{�1jZ��N�q1�_e*gvk®�HOZË � �|��P#�^·�q1�Vj*gvkih�q1a^k�e*c�6�j*ki�dq1h6j*kilm�1p1�*y�aVlmz�q}gipvl~k�o�e*c_`�e�Á2jL�
� �|��PL¼�#¼-r¿¼!�¿�Q���Gj*e|�Vl��JN&¼RL�l{Ã|e|�VÃ#�VjL�ÌjZaGxS��¼d·�q1�mq1t_q1�@T^�VqZ¼�rJ6 `N½3U�U�rQV�´&WX±v²*­V¯YX�§X­_ª%W}²Z±Z$[�;
²X°G¯�©w¨	©{»�´Z¯�©«²Z­!\��L¦}§X±!] ¦5³��#©«ª^§X� � �Z���#¼���zZjZlm�{jZtd�mq�z#l{jDj*aVe|a^oLh�e|�dp�cfki�/kie:^H_|Èa`cb�ddÆK_ReJ`c^Hf�VaGxLq}g�g*È�hHi�g�b^ÊKj�k�e�ÉKh�l�g�Ênm2l�_#É�É�ÊL¼

PL¼���¼�o�¼JN�¼!�Ve|�Lgiq}g���·=¼9��j1o^¼��M6�¸¿rqp^´¾¨�²�ª^§*� ©f­#³r�m´Z­#³��d´�³^§7W}²Z±�¨�´Z¯4/d§X¨�´Z¯�©Y5i´��I°G±v²i³Z±N´Z¨sX¨=©w­^³Z¼�nL�1lmq1a^kil~¢G�-¸�giq1pvp1�_ndjZat�dgujZad�1lmpv�1ed� � �Z�|�L¼
O#¼-¸�¼9��j*�VlmaVq}k����&¼RL�q1h�l~gie*z#pvÃ#lml��^�&¼�8L¼^rÌj*�VtI�^jZaVxu6�¼G���Vlm�{jZ�ml�¼¿½2�Vq�r[6 `®��eZa^kvgie|�_½2e^eZ�{t_e�¥[¼`�ar>2±v²@5�À 
Cvavqvw,¿²*­@W�À�²Z­;I&§)5}©f¦u©�²Z­�´Z­_ªr,¿²Z­V¯�±N²�� �G�VjZ�Zq1p � ��xZ��� � �Z� � �I·�q1�}q1h=t_q}g � �|�*�d¼
xL¼Mo�¼��V�ZÄ�l{pij1Á2j
jZaVxy6�¼9o-e�ÄNlmh6j#¼Dn#·-¸[� µ�pvq1h�l{xdq}¢VaVl~kiq6�dgieZ�ZgujZh�h�lmad�¾jZ�m�|e*gilmki�dh5¹��dpvq}g@z ph6jZa#�Gj*�«¼�½Ìq1�u�Vadlm��jZ�	N�q1�_e*gvk{���b�|��x#��·�q1�Vj*gvkih�q1a^k6e*cZ6�j*ki�Vq}h6j*kilm��jZ��jZaGx ��e|h��V�LkilmaV�nL�1lmq1ad�1q1p1¼V½Ìe|Ã^o^e	`�aVpNkil~ki�Lkiq�eZc¿½Ìq}�X�daVe|�meZ�Zo^� � �|�|�#¼�L¼A�	¼���eZ�m�Vt j*aGxQ��¼9"�jZa/rIe�jZaI¼|��´*¯�±X©{º},¿²Z¨�°��#¯¶´Z¯�©«²Z­d¦i¼D8|eZ�VaVpu~�e|�dÃLlmadp�y�adl{z_¼¿¸�giq1pvp1�

�2jZ�~kilmh�eZgiq|�dpvq1�1eZaGx q1xdl~kilme|as� � ��x|�L¼
� �#¼��&¼Vn_¼Irsq}Á>lmp&jZaVxS6�¼dr¿¼JU�z�qXgvkie|as¼Z�®lm�|q1a#zZjZ�m�Vq	e|�dkilmh�lm �j�kil{eZas¼u��5}¯¶´{�7�L¨�§X±X©15u´*�s�VjZ�Zq1p

� ���@� � �|�L� � �|��PL¼
��� ¼M���s¼qL�q1pNkiq}gie�zQjZaVx¡�&¼�L�q1h�l~gie�z#pvÃ^o^¼�
u­d¯b§X±X©�²Z±*Xm°L²Z©w­d¯-°L²�� +*­_²Z¨	©«´��>¨6§X¯4/d²�ªZ¦A©f­�5i²Z­!�Z§vº°G±v²i³Z±N´Z¨=¨	©w­#³Z�sz�e|�m�dh�q � ��eZcM�d¯1�Vª*©¶§X¦=©w­��2°�°�� ©¶§vªt��´Z¯4/V§X¨�´*¯�©Y5}¦i¼�nL`N�76��s¸¿�dl{�{jZxdq1�m�V�dl{jL�¸I��� � �|�*�d¼
��� ¼�o�¼V��¼G½se|�s�96�¼98d¼V½Ìe#xVx[�Vj*aGx'N&¼�~	¼d½A��Lk���Vad�R��I¼�n#·-¸�½��9V�´Z�����������D¦}²�WX¯1��´Z±i§�°L´H50�|´�³^§
W1²Z±�¦}§X¨=©�ª^§w¬¿­d©w¯b§>°G±N²i³Z±v´Z¨	¨=©w­^³Z� � �Z��P#¼��zZjZlm�{jZtV�mq�j�k�k�_H_|Èa��gHgK�H�H��`Em�e�_�k�`�dHhdÆJ`NÆKjRg��0m9e�_�_#ÉKk�����g�l�d^ÇRb��=`�kR_�mGÊL¼



� �#¼-r¿¼!"�jZaGxLq1a#t_q}gi�|�dq�j*aGx&n[¼!��e�odxI¼�nd¸	V!�_²CWu¯1��´*±i§ W}²Z± �_§X¨=©«ª^§w¬®­V©w¯b§q>�±N²i³Z±v´Z¨	¨=©w­^³^À��s¦}§X±!] ¦
� �#©«ª^§ \���§X¯¶´��V§X±u¦i©«²Z­[À�o�¼ y	¼Vrsq1�dz�q1a�j*aGx n#kujZaLcwe*gux y�adl{z|q}gipvl~k�o^�!U��}k�¼ � �Z�Z�d¼

� �L¼-r¿¼!"�jZaGxLq1a#t_q}gi�|�dq¿jZaGx&n_¼9��e�odx[¼��+�dgilmh6jZ�~�bxd�VjZ���_e*kiq1a^kil{jZ�^giq�xd�d�}kilme|a�h�q}ki�de#x-cfeZg��Lgie|tL��{q}h�p�l{a#z�eZ�mzLlmad��h6j*kvgil~¥�lmaVq@T^�VjZ�ml~kil{q}p1¼ ��´Z¯4/V§X¨�´Z¯�©Y5i´��R>2±v²i³Z±N´Z¨=¨	©w­#³Z�HP|�dµ � ¹XÂ � ���n� � ��PL�!8|�d�~o
� �|�|�#¼

� �^¼-r¿¼!"�jZaGxLq1a#t_q}gi�|�dq jZaVxïn[¼���e�odxI¼ n#q1h�l{xdq}¢VaVl~kiq �dgieZ�ZgujZh�h�lmad�d¼ �R

�	� F>§ ��©¶§ �®���xdµ � ¹XÂ �����^���^� 6�j*gi�u� � �Z��PL¼
� P#¼-r¿¼!"�jZaGxLq1a#t_q}gi�|�dq|�[n_¼!��e�oVx[�[jZaVx¾n[¼ �b¸�¼��D�I¼�·�qXkiq}gih�lmaGjZa^k�h6j*¥Llmh�lm �j*kilmeZa�Á>lmki���mlmaVq�j�gh6j*kvgil~¥5l{adq@T^�Gj*�{l~kbo��}e|aVpNkvguj*lma#kip1¼3�!�9G}¨	©w¯�¯b§vª5¯¶²u��

�;�
	����Vq}tdgi�Gj�gvo � �Z��PL¼
� O^¼�n[¼ �b¸�¼��
��jZaVx6n[¼!��e�odxI¼Ìpixd�VpveZ��Â2�D>>´Z±u¦1§X±
�9�G²�� �Z§X±=W1²*±��_§X¨=©«ª�§w¬¿­V©f¯b§Q>�±N²i³Z±v´Z¨	¨=©w­^³�´Z­_ª

I	§X¯b§X±u¨=©w­G´Z­V¯���´�ºZ©w¨	©{»�´Z¯�©«²Z­{>2±v²HGn�{§X¨	¦M�®©w¯4/ ��´Z¯�±u©{ºs�V¯�±0�95}¯1�#±v§�À��I¦1§X±!] ¦ � �L©�ª^§ \��G§X±u¦i©«²Z­
��§X¯¶´^À2n^kujZadcfeZgux5y�aVlmz�qXgipvlmkbo^�!8|�Vadq � �Z��PL¼

� x#¼�n[¼ �b¸�¼��
�s�Ìr¿¼�"�jZaGxLq1a#t_q}gi�|�dq|�sjZaVx+n[¼!��e�odxI¼;6�����·���½AV �G²CWX¯1��´Z±i§	W1²Z±ZI&§X¯b§X±X¨	©w­_´Z­d¯
��´�ºZ©w¨	©{»�´Z¯�©«²Z­:>�±N²HGn�{§X¨=¦}À��I¦}§X±9] ¦ � �#©«ª�§ \��	� °!/d´��G§X±u¦i©«²Z­_À/n^kujZaLcweZgux+y�aVlmz�q}gipvl~k�o^�����Lg�¼
� �|��PL¼

� �#¼ 6���½�rs�7��V���©{³�/�Xm°d§X±4W1²Z±u¨�´Z­�5X§%�M�#¨�§X±X©Y5;,¿²Z¨�°��#¯¶´Z¯�©«²Z­/´*­_ª��s©f¦0�d´�� ©m»�´*¯�©«²Z­:�G²CWX¯1��´Z±i§�À
"�q}gipvlmeZa��d¼ � �26�j*ki���DeZgiÃ#p�`baV�|¼m�!L�j*ki�mlm�uÃ[��6��&� � �Z�|�#¼

½2�Vlmp�j*gvkilm�1�mq-Á�j*p��Lgie^�1q1pvpvq�x �dpvlmaV�=ki�dq-r��}½ � ��h6j*�}gie��VjZ�uÃ|j*�|q�Á>l~ki�ArÌr�L-��n6pNk�oL�mq


