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

 "!$#%!&��')(*�+�-,.!&�
/�!&,�01����23!4���5�-67�809��:;!42309����
$<
=>���@?�!A�B<��@�C'D�-67�801��';EF0G��	

HJILK$M&NPORQTSVU*WYX�O[Z\IL]1O^S`_JOVXaZ\U�bBcYZ�Xad1U\efQgZih.ORU�jRjlk�m�mLm



npo5qsrutvqsr.w

(�:�09,���!&�yx �z0G<���
{�����������s|;��:�!}
L��2~2~0G��	�E����;!

kL�Tk*�uQgO[j[S�j^SVU\K9j
kL���z�%U\Z�SRILORj`X��9d{e5XaSVO[QgZ�U\j
kL����cYORORX�M�ILK�U\OVXBSVQgI��1j
kL������XaSVO[QT�sez]1��SRQgK1��QgZ\XaSVQ�IL��Xa�1d>�gQg�9U�X�O�j^MAj[SVU�e5j
kL���f�{c.�P�
c�_��F]1�1Z�SRQgIL�9j
kL���5�AMAez��I��gQgZYZ�X���Z\]1�gXaSVQ�IL�1j
kL������NJIfd1QgefU\�9jRQgI��GX��"��OVX�K1 9j

(�:�09,���!&�>¡ �z0G<\��
>�����������s|¢23£uE�!A<

�4�Tk��4ILefU�¤LU\O^M>]1jRU¥�F]1�
Z\I�e5e5X��1d1j
�4���fHJORU�XBSVQg�9�5Xa�1d>U\d1QTSVQg�9��¦1�gU\j�Q��{�{c.�P�
c�_
�4���5�§¦G�gU�j
�4���5�-]9�1Z�SRQgIL�s�F]1�9Z�SVQ�IL�1j
�4���f�4Z\O[QgK9SPe�¦G�gU�j
�4���5�{c.�P�
c�_)d1I4Z�]1efU\�$SVj
�4������ 1Ui¨7I�SRU\��I4IL©f�FU�XaSR]1ORU



ª «­¬ w¢®�¯ ° ±³²­´µ± «·¶ ²¹¸}t npo5º º ¬ qy» ´D®�q}t

¼ �{SR 1Qgj`Z½ GX�K4SVU\O�¾�N¿U�d9QgjRZ�]1jRj7ILK�U\OVXBSVQgI��1j`SR GXaS`Z�Xa����U�K�U\O[�FI�ORefU\d>�FORILeÀSR 1U*Z�ILefe�X��9d
�gQ��1U�� ¼ �}HJ GXaK9SVU�OY�A¾1NJU�d1Q�jRZ\]9jRj`ef¦G��U\jPX��9d{K1O[IL�LORX�e5j��
xGÁ�x Â��F�B<��sÃ���!&,u<

Ä  1U\�§MLIL]§Qg�$¤�IL©�U��{c.�P�
c�_�SVIf��U��LQg�>X�jRU�jRj[QgIL�+¾1M�IL]§jRU\U�SV 9UiK9ORILefK9S

Å&Å

Ä  1U��5N¿UY�LQT¤LU`Qg�1j^SVOR]9Z�SVQ�IL�1j.�FILO�X��fILK�U\OVXBSVQgI��+¾&ILO%ORU\Æ&]1U�j[SJQg�9�FILO[e�XBSVQgI��+¾a�FIL���gI�NPQg�9��SV 1Q�j
K1O[ILe5K4S�¾9N¿U*jRX�MsSV GXBS�NJU*X�ORUvN¿ILOR©&Q��1��IL�§SR 1UsÇ½ÈBÉ�ÉfÊ�Ë�ÌfÍÏÎ@Ë"Ð¥�

Ä U�Z\X��{d9I5j[QgefK1�gUvXaORQ�SR 1efU�SVQ�ZYILK�U\ORXaSVQ�IL�1j�IL��SR 1U�Z\ILefe�Xa�1d>�gQg�9U�jR]1Z½ �X�j
Ñ �PÒ��9ÓÔ�BÕ�Öµ��×���ØRÙ4k��A¾

Å&ÅÛÚVÜ$Ý&Þ�ßáà-âBÜäãLåGæaçGè$é1ê�Ü
ëaì�í�î
ã-ê;ß¥ê�å4à$ï

Ä U�Z\X��§X��gj[I�d1I�SV 1Q�j�Z�X���Z\]1�gXaSVQ�IL�s�$M�XajRjRQ��L�1Q��1�z¤aX�ORQgX��1�gU7�GX�efU\j�SRI�SR 1UvÆ&]GX��$SVQTSVQ�U\j\�

Å&Å)ð î Ü&Ý&Þ�ßáàGâaÜ
ëaì�í�î
ê�å¿ß^Ü&à&ñ&ñ

Å&Å)ò î å-æaç
ëaì�í�î
Ü$ï

Å&Å)ó î Ú[ð4ãLò-èLéGê�Ü
ëaì�í�î
ã-ê;ß¥ê�å4à$ï

¼ �GNJU¿d1IY�9I�S�NPQ�jR �SRIYj[U\U¿SR 1UJQ��$SVU\O[e5U�d1QôXBSVU%ORU�jR]1�TSVj\¾BNJUJZ�X��*jR]1K1K9ORU\j[j¢SV 1U��&]1efU\ORQ�Z�X��
IL]9SRK1]9S§�$M)K1]9S[SVQg�9�õXµj[U\efQgZ\I��gIL�)XaS>SR 1UöU\�1d÷I���SR 1Uö�gQ��1U��¹�� 1U��øSR 1UöjRU\Æ&]1U��1Z\U3I��
Z\I�e5e5X��1d1jPXa�1d{I�]9SVK1]4SP�gIAIL©&j��gQg©aU�SV 1Q�j\�

Å&Å)ð î Ü&Ý&Þ�ßáàGâaÜ¢ù
Å&Å)ò î å-æaç.ù
Å&Å)ó î Ú[ð4ãLò-èLéGê�Ü¢ù
Å&Å)ó
ó î

ã�ê;ßCê�å4à&ï

k



� úuû-ü\ý¢þ ÿ ����� ü��	��

��������� �
� ��û�ÿ�
�������ü���� �!�"��ÿ
�{c.�P�
c�_ d9I4U�jY�&]1efU\ORQ�Z�X��
Z\X��gZ�]1�ôXBSVQgI��1j�Qg�§d1IL]1�9�gUiK1ORU�Z\Qgj[QgIL�"¾-NP 9QgZ½ �Q�j*k���d1Q��LQ�SRj\�

¨7I�ORe5X��g�TM�IL�1�TM5¦1¤�Uvd1Qg��Q�SVj¿X�O[U�d1Qgj[K1�ôX�M�U\d+� ¼ �;N¿U�N�X��$S�SRIzjRU�U�X��g��k��*d1Q��LQ�SRj\¾&NJUv]9jRU�SV 9U
Z\I�e5e5X��1d$#&%�')( ë)*,+ % ì.- �

Å&Å #/%�')( ë)*0+ % ì1-
Å&Å)ó
ó î
ã-ê;ß¥ê�å4à$ï&ÞAÞ&Þ&Þ&Þ&ÞAÞ&Þ&Þ&Þ

��I5O[U�SV]9OR�>SVI�SV 1U�j[ 1ILO[SP�FILO[e�XBS�¾9U��$SVU\O2#&%�')( ë)*lí43 %�' * �5������-��2~!A<�<�0&6-!4<
¼ �.NJU*U\�$SVU�O�X���U¥�4K1ORU�jRj[QgIL�}Q��1Z\I�ORORU�Z�SR��ML¾"�{c.�P�
c�_÷NPQg�g�
O[U�SR]1OR�yXa��U\O[ORILO`efU\jRjRX��LUa¾

NP 1Q�Z½ {j[ILe5U¥SVQ�e5U�j��gIAZ�XaSRU\j�SV 9UiU�ORO[ILO\���GILO�U¥�9X�efK1��U�¾GQg��SR 1Uv�FIL�g��I�NPQ��1�1¾&NJUi�gU¥�@SPIL]9SPSV 9U
æ Q�� Þ1æBð �

Å&Å)ð î å�ù
Å&Å÷Þ&ð78787 Þ 9:�; í&í ; ì.- %�<&=>' ë>* %�'@?BAC%�(8( ë ?D%�' í =E( ; A8% + % ì ß

cY�9I�SV 1U�OPU¥�9X�efK1�gUa�
Å&ÅøÜ1æ;Ú^ðAÝ$ò78787 Ü9æ;Ú^ðAÝ&ò 9F A + % í ; ì.- ' ; -C3G* < ë '.= ì.*C3 = ìG* ; í ; í ( ; í&í ; ì.- ßH 3 =1A�IJ#&%�' ë ( ; í&í ; ì.-LK è K %�' ë ( ; í&í ; ì.- %�<&=C' ë)* %�' ß

�80&M
���N6�
L������!A
����F����<
��IDe5X�©�U�Z\ILO[ORU\Z¥SVQ�IL�1j\¾PN¿U Z\X��+¾`I��iZ\IL]9ORjRUa¾7O[U�S MAK�UöSR 1UyU¥�4K1O[U\j[jRQgI��+�l_J]4S�Q���SV 9U

U¥�4K1O[U\j[jRQgI��}Qgj���U\�1��SR $ML¾GNJUie5X�Mse�X�©aU*efILO[Uve5Q�j[S½Xa©�U\j`�$M�S MAK1Qg�1�5X�jRU\Z�IL�1d�SRQgefU��PO7�GQ
�FILO^SV]1�$SVU���M§NJU�Z\X��y�1I�S�e5I�¤LU*SV 1UzZ�]1ORj[ILO�SVI5SV 1Uz��Qg�1UiNJUzNPQ�jR }SRIsORU�KGX�QgO�� ¼ �1j[SRU�X�dyN¿U
Z�Xa�yK1ORU�jRjYSR 1Uz]1KöX�O[ORI�N�©�U¥M}]1�$SRQg��N¿UzO[U�X�Z½ }SR 1Uzd1U�jRQgO[U\dy��Qg�1U*X��1d�SR 1U\�ySR 1U���U��@SvXa�1d
ORQ��L $S`X�ORO[I�NPj\¾-]1�$SVQ��+NJUiORU\X�Z½ {SR 1U*I�R"U��1d1Qg�9�fZ½ 1X�OVX�Z¥SVU�ORj\�J��MAK�U*Q��§SR 1U�Z\ILO[ORU\Z¥SVQ�IL��Xa�1d
U\�$SRU\O`ORU�SR]1OR�"�5�S;�@�����N6

��If�gU\X�¤LU*�{c.�P�
c�_ U��$SVU\OUT)V ; * �
¼ �v�§c.�P�;cY_¹�LU�SRj� A]9�1�ö]1KµQg�µZ\X��gZ�]1�ôXaSRQgIL�"¾uILOzQ�j�S½Xa©AQ��1�yX}��IL�1�}SVQ�e5Ua¾.X��1d�M�IL]

NJX��$S`SRI5j^SVILK>SV 9UiZ\X��gZ�]1�ôXBSVQgI��+¾ANPQTSV 1I�]9SPU¥�4Q�SRQg�1�f�§c.�P�;cY_Y¾-U\�$SVU�O�H¿SROR�ôÒiHY�



úuû-ü\ýuþáÿ �W�W� ü��	��
���������� ��� ��û�ÿW
���� �sü��X� �"�"��ÿ �

Y�5��PZ [\[ W7U\��K�NPQTSV �e5I�j[SfILK�U\OVXBSVQgI��1j�QgjfX�¤�XaQg�ôXa�1�gU�NPQTSV õX ©aU�MAj[SRORIL©aU�¾�SV 1X��1©&j
SVIöSV 9U{IL���gQ��1U� 1U��gK�K1ORI�¤AQgd1U�dõ�$M �{c.�P�
c�_7����I �LU�SfQg�4�FILORe5XaSVQ�IL�µIL�õX K1X�O[SRQgZ\]9�ôX�O
Z\I�e5e5X��1d>ILO�ILK�U\ORXaSVQ�IL�+¾1j[QgefK1��M5U\�$SRU\O 3 = + < Ç½ÈBÉ�ÉfÊ�Ë�ÌfË�Ê�É�Ð¥���GILO�U¥�9X�efK1�gUa¾9SVIf�LU¥S
Qg�4�FILORe5XaSVQ�IL��I��{ 1I�NøSVI�]1jRU�SV 9UiK9�gI�S[SVQg�9�zZ\ILefe5X��1d1j�¾1U\�$SVU�O 3 = + <]< + % * �
xGÁ�¡D^i!4
������B<z0G��	�2~09���a��
L!A<

�%U\Z¥SVILO[j�X��1dse5XaSRORQgZ�U\jJX�ORU`SV 1U7�GX�jRQ�ZYU��gU\efU\�$SRjJI��
SR 1U��{c.�P�
c�_�U��$¤4Q�ORIL�9e5U��&S\� ¼ �
SV 9Qgj�SVUC�AS`N¿UijR GX����+��Ui]9jRQg�9��SR 1UvNJI�ORdD_�Ð½Ça`áÈEb�Q���S NJI1¾GO[U\�gXaSVU�d+¾9NJX�MAj��

¼ �3HJ GX�K9SRU\Oi�9¾+N¿U�jR GX����¢jRK�U�Xa©�I���¤LU�Z�SVI�ORjiX�jvd1Q�ORU\Z¥SVU�d ��Qg�1U�jRU\��e5U��&SRjvQg�}S N¿I�Xa�1d
SV 9ORU\U7d1QgefU\�9jRQgI��GX��GjRK1X�Z\Ua¾9]1j[U\d�SRI�ORU�K1ORU�jRU��&S�K1 $M4j[QgZ\X��"Xa�1d��LU�ILefU�SVO[QgZ`Æ&]GX��$SVQTSVQgU�j%jR]1Z½ 
X�j��FILO[Z\UiX��1d�¤LU��gIAZ\QTS ML�

¼ ��SV 1Q�juZ½ GX�K4SVU\O�¾$NJU�j[ GX��g�4]1jRU�¤�U\Z¥SVILO¢SRI�e5U\X���X���ILO[d1U\O[U\d��gQ�j[S�I����&]1ez��U\ORj�¾LNPORQTSRSVU��
U\QTSV 1U�O� 1ILO[Q"c\I��&SVX��g�TML¾4ILO�¤LU�O[SVQ�Z�X�����M��.�GILO�U¥�9X�efK1�gUa¾

�ed�f �Gg�kLÓ��1g�h �.gji1g�Ö`�&glknm
ILO

?Dd opppq
k

Ö��k
�9ÓÔ�

rtsssu Ó
Ä UijRX�M�SV GXaS � Q�jPX�ORI�N ¤�U\Z�SRILO7X��1d�SV GXBS ? QgjPX�Z\I��g]1ef��¤LU\Z¥SVILO��

c³ÉfÊ)`vbCÎxw�QgjPX�ORU\Z¥S½X��9�L]1�ôXaO�X�ORORX�M�I����A]9ez��U�ORj��J�GILO�UC�9X�e5K9�gU�¾
�yd opq k � � m

� � �9ÓTk Ö��k�ÙL� k�Ùa� � Ö*k

rtsu Ó
�� 1U*d1QgefU\�1j[QgIL�9j`Ia�%Xfe5XaSRORQT�>X�ORU�SV 1Ui�&]1ez��U\O7I��¢O[I�NPjYX��1d§SV 1U*�A]9ez��U�O7Ia�.Z\IL��]1ef�1j\¾
NPQ�SR zSV 1U��&]1e���U�O.I���ORI�NPj.]1jR]1X��g�TM��LQT¤LU��z¦GORj^S��¢�� 1UPe5XaSVO[QT� � X���I�¤LUPQgj.Xv�{zi��e5XaSRORQT���
�� 1U�O[I�N ¤LU�Z�SRILO � Qgj�X}k|z3�se5XaSRORQT��¾"X��1d}SV 9U�Z\IL��]1e5�{¤LU\Z¥SVILO ? QgjvXs�}z�k�e5XaSRORQT���
c j[Qg�1���gU��&]1ez��U\O\¾��gQ�©�U��4Ó��4¾�Q�jYX$~�ÇRÊ�ÍTÊ)bPX��1d{Z�X��}��U�Z�IL�1j[Qgd1U�ORU\d}X{k�zDk*e�XBSVORQ ������ 1U
U\�$SRORQgU�j�Qg��Xse�XBSVORQ �>I��@SRU\�öX�O[U*NPORQTSRSRU\���>�"� �vNPQ�SR ��J��U\Q��1��SV 9UzORI�N�Qg�9d1U¥�}X��1d$�>��U\Qg�9�
SV 9UiZ�IL�g]9e5��Q��1d1U¥�����GILO�U¥�9X�efK1��U�¾1Q��>SR 1U�e�XBSVORQ � � ¾1X���I�¤�U�¾X� Õ ��� d ��X��9d��C�l� Õ d k�Ù��4�

�� 1UPSVOVXa�1jRK�ILjRU`I��"X�� ��z��§ORU�Xa�Ge�XaSRORQ � � Qgj¢SV 9UU� z��Àe5XaSRORQT�*SV 1XaS�ORU\j[]1��SRj.�FORILe
Qg�$SRU\ORZ½ 1X��1�LQ��1�5SR 1U�O[I�NPjYX��1d{Z\IL��]1e5�9j7I�� � �`�� 9U*SVORX��1j[K�ILj[U�e5XaSVO[QT�>Q�j7d9U\�1I�SRU\d ��� �
�� 1U�SVORX��1jRK�ILj[UiIa��SR 1U�e�XaSRORQ � � X���I�¤�U*Q�j

� � d opppq
k � k�ÙL�
� � k�Ù��
� �9ÓTk �
m Ö�� Ö*k

r sssu Ó



� úuû-ü\ý¢þ ÿ ����� ü��	��

��������� �
� ��û�ÿ�
�������ü���� �!�"��ÿ
��X�ORQ�IL]1j�ILK�U\ORXaSVQ�IL�1j�Z�X��õ��U§K�U\O[�FI�ORefU\d�IL�õ¤�U\Z�SRILORj�X��1dõe�XaSRORQ�Z\U\jfX��9dõN¿U{j[ GX��g�

Qg���g]1j^SVORXaSVU`SV 1U�eÛQg��SV 1U�Z�IL�$SVU¥�AS`I��¢�{c.�P�
c�_Y�
Â
�-�a2~����6 ?�!A
����-�B<�0G��	�2309���B��
L!A<

��XaSRORQgZ�U\jPZ�Xa�§��U�U\�$SVU�ORU�d��$MsS MAK1Qg�9�fQ���SV 1UvU��gU\efU\�$SRj`I��1UiXaS`XzSVQgefU��u��MAK1Q��1��SV 1Q�j

Å&Å��¥ê�ÜøÞ.ùáå8à��>�
K1O[I4d1]9Z\U\j

ëaì�í�î
ê Ü Þ
å à �

¨7IaSVQgZ�U*SR GXaS�N¿U�]1jRU�X5jRU\efQgZ�IL�gI��{SVI�j[U\KGXaOVXaSRU�SV 1U�ORI�NPj\��O7j[]GX��g�TM>NJU�NJX��$SvSVI��LQ�¤�U�X
¤LU�Z�SRILO�ILO�e5XaSVO[QT�yX§�GXae5Ua����I}X�j[jRQg���~X>e�XBSVORQ �}¤aX���]1U�SVI}X�¤aX�ORQgX��1��UzNJUfK1ORIAZ\U�U\dµXaj
�FIL���gI�NPj��¢�%MAK�U�SV 9Qgj

Å&Å F î �¥êõÜ÷Þ.ùáå8à��>�F î
ê Ü Þ
å à �� U\efU\ez��U\O�¾4SVI�j[]1K1K1O[U\j[j`SR 1UvIL]9SRK1]9S�¾9K1]9S`XzjRU�e5Q�Z\IL��IL��Xa�@SRU\OJSR 1Uvd1U¥¦G�1Qg�9��j[S½XBSVU\efU\�$S\�

�� 1Q�j�Z\X�����UJU�jRK�U\Z\QgX��g�TMvQgefK�ILO[SVX��$S;Q��9SR 1U�e�XaSRORQ ��ILO
¤LU�Z�SVI�Ou GX�j�SV 1I�]1jVX��9d1juI��1U\�gU�e5U��$SVj\�

Å&Å F î �¥êõÜ÷Þ.ùáå8à��>��ù
¼ �uN¿UvN�Xa�&S`SVI�j[U\U�SV 1U��&]1ez��U\O[j`Q�� F NJUvS MAK�U

Å&Å F
NP 1Q�Z½ {K1O[I4d9]1Z\U�j F î

ê Ü Þ
å à �

�� 1U�SROVX��1j[K�I�jRUvI���XzORU\X��+e5XaSVO[QT�5Qgj¿�FILORefU\ds�$MsSR 1U�Z�ILe5e5X��1d F@� � ¼ ��SV 9UvORI�N)¤LU\Z¥SVILO ð
Qgj�d9U�¦G�1U�d��$M

Å&Å)ð î �¥êõà)å ï ê�ñ>�



úuû-ü\ýuþáÿ �W�W� ü��	��
���������� ��� ��û�ÿW
���� �sü��X� �"�"��ÿ �

SV 9U\� ð Qgj
SV]9OR�1U�d*Q��&SRI`XPZ�IL�g]9e5�v¤LU�Z�SRILO�NPQTSV vSV 9U�Z�ILefe�X��9d ð � � ¼ �9SV 9U�e5XaSRORQT�YILO
¤LU�Z�SRILO
 GX�j.Z�ILefK1�gUC�zU��gU\efU\�$SRj\¾ ��� QgjuSR 1UPW7U�ORefQ�SRQôX��iSVOVXa�1jRK�ILjRUa¾$NP 1QgZ½ �Qgj�SV 1U�SROVX��1j[K�I�jRU�NPQ�SR 
SV 9UiZ�ILefK1�gUC��Z\I��E�[]1�$XaSRU�I���SR 1U�U\��U\efU\�$SVj��¿�GILOJU¥�9X�efK1�gU� î

ê�Ý ; Ü ê
Ü&ÝAà ; ; Ü

ÅAÅ � �� � î
êBã ; Ü&ã&à ;
Ü ã ;
ê Ü

��Iz�LU�S�XiSROVX��1j[K�I�jRU�¾4NPQ�SV 9IL]9S�S½X�©&Qg�9�*SV 9U�Z\ILefK1��U¥�fZ\I��E�[]1�$XaSRU\j�¾9]1j[U F ß � �.�� GXBS�Qgj�¾4K1]4S
X�d1I�S`��U��FILO[U�SV 1UiX�K�ILj[SRORILK9 1U��

��Ifd1U¥SVU\O[e5Q��1U�SV 9Uid9QgefU\�1j[QgIL�1j�Ia�¢Xz¤LU�Z�SRILO7I�O�e�XaSRORQ �"¾4]1jRU�SV 9UiZ�ILefe�X��9d1j

Å&Å í ; ó = Ú F è
ëaì�í�î

Ü Þ

Å&Å í ; ó = Ú^ð�è
ëaì�í�î

ê à

Å&Å í ; ó = Ú^ð � è
à ê

��Iö¤AQ�U�NÛXyZ�U\O[SVX�Qg�DU��gU\efU\�$S�Q��DXöe5XaSRORQT�~ILOz¤�U\Z�SRILO�NJU>jRK�U\Z�Q��@MµQTSVjz��I4Z\XaSVQ�IL�~NPQTSV �X
Z\I�e5e5X��1d

Å&Å F Ú\ê ? Ü1è
ëaì�í�î

Ü

Å&Å)ð%ÚRà1è
ëaì�í�î

ê�ñ
¼ �3e5X��$MyZ\X�jRU�j�SR 1U�¤LU�Z�SVI�ORjiILO�e�XaSRORQ�Z\U\j�X�ORU���X�O�SRI4I��gX�OR�LUzSRI>U\�$SVU�OiI��1U�U\�gU�e5U��$S

XaS}X SVQgefU�� �-I�O�Qg�9j[S½Xa�1Z\U�QT�zN¿U�N�X��$SySRI�U\�$SVU�OöXõ¤LU�Z�SRILO S Z\IL�9jRQgj^SVQ��1��I���K�ILQg�$SRj
Ñv� g�Ó�k)g�ÓÔ�Gg�Ó��.g�Ó��1g�Ó�Ó�Ó�gC�4Ó�m1g½�LØ�NJUiZ�Xa�{]1j[UvSV 1U�Z\I�e5e5X��1d



� úuû-ü\ý¢þ ÿ ����� ü��	��

��������� �
� ��û�ÿ�
�������ü���� �!�"��ÿ
Å&Å)ð î ñP�&ßCê���� ù

�� 1Q�jJORI�N�¤�U\Z�SRILO� GXaj��9kYU��gU�e5U��&SRj\�.c7�1I�SV 9U\O¿NJX�M�SRI�Z\O[U�XaSRUYSV 9UYjVXae5U`¤LU\Z¥SVILOJQgj%SVIz]1j[U
SV 9UiZ�ILefe�X��9d + ; ì�í < ë A)=1�

ÅAÅ�ð îJ+ ; ì�í < ë A)= ÚRñ ? � ? �-êLè;ù+ ; ì�í < ë A)=Dj^S½X��1d9j5�FILO��[��Qg�1U\X�O�jRKGXaZ\Qg�9�>�1� ¼ S5Qgj�]1j[U��F]1�PNP 1U�� NJU§N�Xa�&S5SVI d1Q�¤AQ�d1U§X��
Qg�$SRU\O[¤aX���Qg�$SRIyX}�&]1ez��U\OzI��Pj[]1�1Q��&SRU\O^¤�Xa�gjzI���SR 1UsjRX�e5U5�gU��1��SV "�ö�-I�O*UC�1Xae5K1��U�¾ *C3 = *1ë
î + ; ì�í < ë A)= ÚRñ ? Ü9æ < ; ? å�êLè d1QT¤4Q�d1U\j�SV 1UvQ��$SVU\O^¤aX�� f � gC��k¡m"Q��$SVIz� � U\Æ&]GX��+j[]1�1Q��&SRU\O^¤�Xa�gj\¾
Z\O[U�XaSRQg�1�fXz¤LU�Z�SRILO7Ia�u�1k�U��gU\efU\�$SRj\�

��I�Z\ORU\XaSVU�Xi¤LU�Z�SRILO�I���c�U\ORI�jJILO¿I��
IL�1U�j�I��+SR 1U�jRX�e5U`d1Q�e5U��1jRQ�IL�1j¿X�j�X���Q�¤LU���¤LU�Z�SRILO¢ ¾1SV 9U\ORUiX�O[U�Z\ILefe�Xa�1d1j
Å&Å)ò î % ì = í Ú í ; ó = Ú^ð�è&è;ù
Å&Å)ó î ó =>'&% í Ú í ; ó = Ú[ð-è&è;ù

�� 1UijVX�efU�N¿ILOR©&jP�FILO�e�XBSVORQ�Z\U�j

Å&Å � î ó =>'&% í Ú í ; ó = Ú F è&è;ù
Å&Å¤£ î % ì = í Ú í ; ó = Ú F è&è£ î

ê ê ê
ê ê ê¥��1U�Z�X��{X���jRI�jRK�U\Z�Q��@M>X�e5XaSVO[QT��I��¦c�U\O[ILjPILO�IL�1U�j7�$M��LQT¤AQg�1�zSR 1U�d1QgefU\�1j[QgIL�9j\�

Å&Å � î ó =>'&% í ÚVÜ ? ÞGè
�� 1U§�¨z©�)Qgd1U��&SRQ�S Mµe5XaSRORQT��Qgj�K1O[I4d1]9Z\U\d�NPQ�SR �SR 1U>Z\ILefe�Xa�1dª= ò = Ú ì è � �� 1U\O[U}X�O[U
jRK�U\Z�QôX��JZ\ILefe�Xa�1d1jz�FILOzU��$SVU\O[Qg�1� jRK1X�ORj[U§e5XaSRORQgZ�U\jzI�O�d1QôX���IL�GX��¿e�XaSRORQ�Z\U\j����GILO�efILORU
Qg�4�FILORe5XaSVQ�IL�+¾&U\�$SRU\O 3 = + < í < ë ' í =sILO 3 = + <¬« ; ë>- �
xGÁ!­ �s����0$'���,.!&��09���F����<
�s�B�F��:�2~!$����
��-6`2~09���B��
L!A<

cYd1d9Q�SVQ�IL�>X��1d§jR]9�9SVORX�Z�SRQgIL�§I���e�XaSRORQ�Z\U\j�X�ORU�d1IL�9UiQ���SV 1U�IL�$¤AQgIL]9jPNJX�ML�

Å&Å¯® î �^Üøñøã-ê+ùµêõÜ÷çC�%ù
Å&Å F Ý°®
ëaì�í�î

Þ Ü Ü
à ç ê�Þ



úuû-ü\ýuþáÿ �W�W� ü��	��
���������� ��� ��û�ÿW
���� �sü��X� �"�"��ÿ �

¼ ���LU��1U\ORX����{c.�P�
c�_÷Z�X��{X�d1d§SVIL�LU¥SV 1U�OPIL�1��Mse�XaSRORQ�Z\U\j� 1X�¤AQ��1�5SR 1U�jVX�efU�d1QgefU\�.Q
jRQ�IL�+��W7I�NJU¥¤LU�O\¾¢SV 9U\ORUfQgj�IL�9U5j[K�U�Z\QôXa�¿Xa�1d3¤�U\O[M ]1j[U��F]1��U¥�4Z�U\K9SRQgIL�+� ¼ � � Q�j*X>e5XaSVO[QT�
X��1d�±�Q�j�XfjRZ�Xa�ôX�O�¾�SR 1U\��SR 1U�j[]1e F Ý A�e5U\X��1j7SRIsX�d9d�±�SRI�U¥¤LU\O^M}U��gU\efU\�$S7I�� � � ¼ �
KGX�O^SVQ�Z\]1�gX�O7QT� ¢ Q�jvX�¤LU�Z�SRILO�X��1d�²YXsjRZ\X��ôX�O`SV 1U�� ð4Ý * QgjvX�¤�U\Z�SRILOvI��%SV 9UzjVX�efUz��U\�1��SR 
NPQ�SR $²�X�d1d9U\d>SVI�U�X�Z½ {Z\ILefK�IL�1U\�$S\�

cõ¤�U\Z�SRILOuI�O�e5XaSVO[QT��Z\X���X��TN�X�MAju��UJe�]1��SRQgK1��QgU\dv�$M*X7j[Z�X��gX�O�ILO�d9Q�¤AQgd1U�d��$M*X7�1I��&c\U�ORI
jRZ\X��ôXaO\�

Å&ÅøÜ8æ F
ëaì�í�î

Ü å �
ï êBñ ê�Ü

Å&Å F éLÜ
ëaì�í�î

ñ%ßáà&ñ&ñAñ ê;ß^ñ&ñ&ñ&ñ ê;ßáà&ñ&ñAñ
Ü%ßáñ&ñ&ñAñ Ü%ß^à&ñ&ñ&ñ Þ�ßáñ&ñ&ñAñ

�s����0&'��-,.!&��09���F����<
cYO[Q�SV 9e5U¥SVQgZöILK�U\ORXaSVQ�IL�1j§Z�X��äX��gj[I ��U~K�U\O[�FI�ORefU\d I�� e5XaSVO[QgZ\U�j\¾vU��&SRO[Mø�$M U��&SRO[M��

�� 1U�jRU3X�ORUyZ\X��g��U\d)X�O[OVX�M�ILK�U\ORXaSVQ�IL�1j\� cYORORX�M�ez]1�TSVQ�K1�gQ�Z�XaSRQgIL��Qgj>X��)UC�1Xae5K1��U�� ¼ � �
X��1d � X�ORU§S NJI�e5XaSRORQgZ�U\jfI��vSV 9U�jVXae5U{jRQ"c�U{NPQTSV �U��gU\efU\�$SRj\�>�"� �>X��1d¤³´�"� ��¾�SV 9U\��SV 9U
j[MAez��IL�

Å&Å H î F ßRæE®
K1O[I4d1]9Z\U\jsX��1I�SR 1U\O5e�XaSRORQ � ( Ia��SV 1U{jVX�efU�j[Q"c�U�NPQ�SR  U\��U\efU\�$SVj}±��!� � d �C�!� �a³´�"� ���ä�GILO
U¥�9X�efK1��Uv]1jRQ��1��SV 1U�jVXae5U*�|z}��e�XaSRORQ�Z\U\j � X��9d � NJUid1U¥¦G�1U\d{U�X�O[�gQ�U\O\¾ANJUi GX�¤LU

Å&Å H î F ßRæE®H î
Ü ñ ã&Þ
å ê�ñ å9Ü

��IiOVXaQgjRUPXvj[Z�X��gX�O¢SVIiXvK�I�N¿U\O�¾AjRX�M�S NJI1¾$N¿UP]1jRUPSV 1UPZ�ILe5e5X��1d àGâBÜ � ¼ �"N¿U�N�Xa�&S�SV 9U
ILK�U\ORXaSVQ�IL�fSRI���U�X�K9K1�gQ�U\d�SVI�U\X�Z½ �U\��U\efU\�$S¿I��;X*e5XaSRORQT��¾LN¿U�]1j[U ßCâBÜ �%�GILO%U¥�9X�efK1�gUa¾4QT�
N¿UiNJX��$S7SRI5K9ORIAd1]1Z\U*X��1U�N8e5XaSRORQT��NP 1ILj[U*U��gU\efU\�$SRjYX�O[UvSV 1UijRÆ&]GX�O[U*Ia�uSV 9U*U��gU\efU\�$SRj
I���SV 1U�e5XaSVO[QT� � N¿UiU\�$SVU�O

Å&Å F ß½âBÜ
ëaì�í�î



i úuû-ü\ý¢þ ÿ ����� ü��	��

��������� �
� ��û�ÿ�
�������ü���� �!�"��ÿ
ê å µ
ê�� Ü&à ÞG�

�� 1U�ORU�Q�jfX��gj[I~X ©AQ��1d�I���X�O[OVX�MDd1Q�¤AQ�jRQgI��D�FI�O�S N¿I~e5XaSRORQgZ�U\j�I���SR 1U§jVX�efU>jRQ"c�U§NP 9QgZ½ 
d1QT¤4Q�d1U\j�SR 1UvS NJI5e�XBSVORQ�Z\U�j�U\��U\efU\�$S`�&MsU\�gU�e5U��$S��

Å&Å¤¶ î �¥ê�Þ à¢ù}ãAÜ)åäã-ê·�
Å&Å F ß[éE¶
ëaì�í�î

ê;ßáñ&ñ&ñAñ ñ%ß¸�8�8�$ç ñ%ß��&ñ&ñAñ
ãAÜ%ßáñ&ñ&ñAñ ê;ß^Ü&à&ñ&ñ ãG�%ßáñ&ñ&ñAñ

xGÁx¹ �809���a�ºSõ2ö��E@���F,uE���
L04�������~01��	)E����;!&01��<¥';<���!A2�<
cY�1IaSV 1U�Ov©AQ��1döI���ez]1�TSVQgK9�gQgZ\XaSVQ�IL�>��U¥S NJU�U\� e�XBSVORQ�Z\U�j�Qgj�efI�SRQ�¤aXaSVU�d}�$M�SR 1U�Z\IL�9jRQgdGQ

U\ORXaSVQ�IL�>I����gQg�9U�X�O�j^MAj[SVU�e5j`I���U\Æ&]GXaSRQgIL�9j\���
U�S � ��UiXf�|zy��e5XaSRORQT�
�yd¼» �&�½���¾�1�½� Õ �1�½� �� Õ ���¾� Õ � Õ � Õ � �À¿

X��1d SÁd opq ¢ �¢ Õ¢ �
r su

X§�\zõkfZ\IL��]1ef�}¤LU\Z¥SVILO�� Ä U�d1U�¦G�9UfSR 1U�K1ORIAd1]1Z¥S �}S SVI>��UfX��}zõkfZ�IL�g]9e5�y¤LU�Z�SRILO
NPQ�SR >Z\ILefK�I��1U\�$SVj

» �&�½��� ¢ �
Òª�1�½� Õ ¢ Õ Òª�1�½� � ¢ �� Õ ��� ¢ �
Òª� Õ � Õ ¢ Õ Òª� Õ � � ¢ �À¿ Ó
Ä Q�SR  SR 1Qgj�d1U¥¦G�1QTSVQgI�� Ia��ez]1�TSVQ�K1�gQ�Z�XaSRQgIL�{I���X>e�XBSVORQ �y�$M3X>¤�U\Z¥SVILO�¾�N¿U�Z�Xa� NPO[Q�SVU�SV 9U
�gQ��1U�XaO�j[MAj[SRU\e I���S NJIfU\Æ&]GXBSVQgI��1jPQg�sSV 9U�SR 1ORU�U*]9�1©&�1I�NP�1j ¢ ��g ¢ Õ g ¢ �

�1�½��� ¢ �
Òª�1�½� Õ ¢ Õ Òª�1�½� � ¢ � d ³��� Õ ��� ¢ �
Òª� Õ � Õ ¢ Õ Òª� Õ � � ¢ � d ³ Õ
X�jPjRQ�e5K9��M

�}S�d¯Â
NP 1U�ORU Â Qgj�SV 9U��|z~kiZ\I��g]1ef�s¤LU�Z�SVI�O



úuû-ü\ýuþáÿ �W�W� ü��	��
���������� ��� ��û�ÿW
���� �sü��X� �"�"��ÿ m

» ³��³ Õ ¿ Ó
�{ILO[U��LU\�9U\OVXa�g��M�¾LQ�� �yd,f �>�"� ��m9Qgj.Xa� � zÃ��e5XaSVO[QT��¾$X��1d S�d�f ¢ �ag ¢ Õ g�Ó\Ó�Ó�g ¢/Ä mGQ�j.X��Å��z�kZ\I��g]1ef�s¤LU�Z�SVI�O\¾GNJUid1U¥¦G�1U �}S SRI���UvSV 9UW��z�k�Z\IL��]1ef�>¤�U\Z¥SVILO�NPQ�SR {QÇÆxÈ�Z\ILefK�I��1U\�$SÄÉ�lÊ�� �>�"� � ¢ �BÓ
¼ �>SV 1Q�j�N�X�ML¾GSR 1U�j[MAj[SRU\eÛI��¦� ��Qg�1U\X�O�U\Æ&]GXBSVQgI��1jPQg�Ë�ö]1�1©&�1I�NP�1j ¢ �B¾ÄÉ�lÊ�� �>�"� � ¢ � d ³´�½g�� d k>g�Ó�Ó�Ó�g´�
Z�Xa�{��UvNPORQ�S[SVU��§Z�ILefKGX�Z�SR��MsX�j

�}SÁd�Â Ó Ñ kL��k�Ø
¨7I�N��gU¥S � ��U�X��|�Jz
��e�XaSRORQ �*X��1d � ��U�X��|�Wz{Ì�e5XaSVO[QT��� Ä U��gX���U\�&SV 1U�Z�IL�g]9e5�1j

I�� � Xaj � � d,f ³j�!� ��mvg{� d k>g�Ó\Ó�Ó�gvÌ
� Ä U�d1U¥¦G�1U
���,dä( Ñ kL�Ô��Ø

NP 1U�ORU ( Qgj�SR 1UÃ�¾z�Ì{e�XBSVORQ ��NP 9ILjRUiZ\IL��]1ef�1jPX�ORUvSR 1UÃ�¾z~kiZ\IL��]1ef�s¤LU\Z¥SVILO[j ( � d
��� ��¾C� d k)g�Ó�Ó�ÓagÍÌ
� ¼ �>SVU�ORefj`Ia��SR 1U�U\�$SVO[QgU\j�¾±j�"� � d ÄÉÎ Ê�� �>�"� Î ³ Î � �BÓ
�� 1Q�j.e�XaSRORQ ��e�]1��SRQgK1��QgZ�XBSVQgI�� ��� Q�j¢IL�1�TM�d1U¥¦G�1U�df�FILO¢X��Å� zW�>e5XaSVO[QT� � X��1dfX��|��zÏÌ
e5XaSVO[QT� � �.�� 1U*Z�IL�g]9e5��d1Q�e5U��1jRQ�IL��I�� � ez]9j[SPU\Æ&]GXa�;SR 1U�ORI�Näd9QgefU\�1j[QgIL��I�� � �

¼ �3�{c.�P�
c�_8NJU�Z�Xa�yez]1��SRQgK1�TM§e�XaSRORQ�Z\U\jYQg��SR 1Qgj���X�j[ 1QgI��}NPQ�SV }SR 1U æ j^MAez��I�� � ¼ S
Qgj�¤�U\O^M>QgefK�ILO^S½X��$S¿SVI��1I�SRQgZ\UvSR GXaS�SV 9Qgj�©&Qg�1d>I���e5XaSVO[QT��ILK�U�OVXaSRQgIL��]9jRU\jPSV 9Uij^MAez��I�� æ ¾
NPQ�SR 1IL]9S;SR 1UJd1IaS�Q��*�FO[IL�$S�� � U�e5U�ez��U�O
NJU¿]1jRU�SV 1U¿j[MAez��IL� ßVæ �FI�O�XaOROVX�M�ez]9��SVQ�K1�gQ�Z�XaSRQgIL�"�
Ä U*XajRjR]9e5UvN¿U* GX�¤�U*e5XaSVO[QgZ�U\j�I���SV 9UiZ�ILORO[U\Z¥SYd1Q�e5U��1jRQ�IL�1j��

ÅAÅ F î �Cê Ü¢ù}ÞøÞ.ù{åäàC�%ù
ÅAÅ¤® î �áã-êõÞ.ùyà ê4�%ù
ÅAÅ H î F æE®�ù
ÅAÅ H
î µ à
ê�Ü ê�Ü
Ü-ê ê�ç



k � úuû-ü\ý¢þ ÿ ����� ü��	��

��������� �
� ��û�ÿ�
�������ü���� �!�"��ÿ
¼ � � QgjiX§j[Æ&]GX�ORU5e�XBSVORQ ��¾��©z��u¾ � Z\X��3��Ufez]1��SRQgK1��QgU�d�SVQ�e5U�jiQTSVj[U\���JX��$Mö�&]1ez��U\OiI��
SVQ�e5U�j\� Ä U{]1jRU{SV 1U{�1I�S½XBSVQgI�� � Î SVI�d1U��1I�SRU{SV 9U}K1ORIAd1]1Z¥SsI��ÃÐ���X�Z�SRILORj ��� Ó�Ó�Ó � �
�� 1Uz�{c.�P�
c�_ Z�ILe5e5X��1d>�FILOPOVXaQgjRQ��1�fX5e5XaSVO[QT��SVIsXfK�I�N¿U\O`Qgj F â I��P¨`I�SVQ�Z\U�SV GXaS`SV 9U
Z\I�e5e5X��1d>d1IAU\j`�1I�S7 GX�¤LU�SV 1Uid1I�S7Qg���FO[IL�$S�� F ß½â I>e5U\X��1jPSV 1U*X�ORORX�M�ILK�U\OVXBSVQgI��>NP 9QgZ½ 
OVXaQgjRU�jPU�X�Z½ §U\��U\efU\�$S`I�� � SVI�SR 1U�Ð ÆxÈ K�I�NJU�O\�Ñ�QT¤LU���X��Å�ÅzÀ�>e5XaSVO[QT� � Xa�1d�Xa� �>Z�IL�g]1ef�z¤LU�Z�SRILO Â ¾LSV 9U`��Qg�1U\X�O¢j^M4j^SVU�e �}SÁd�Â
Z�Xa�{��U�jRIL�T¤LU\d§Qg�>j[U�¤LU�OVX��
NJX�M4j��¿�� 9U*j[QgefK1�gU�j[S�NJX�M>Qgj�SVI�]1j[UiSR 1Uv�FIL�g��I�NPQg�1�zefU�SR 1IAd+�

Å&Å F î �¥êõÜ÷Þ.ù{åäà��.ù��÷ç]µ>��ù
Å&Å¨Ò î �3êõñ ê·� � ù
Å&Å)ð î F/Ó Ò¿ù
ð î

ãAñ%ßáñ&ñ&ñAñ
ãAÜ%ßáñ&ñ&ñAñ
ê;ß��8�8�&ç

�� 1U�©�U¥MöZ\ILefe5X��1d}Q�j F&Ó Ò �f�{c.�P�
c�_�]1jRU�jvSV 1U�efU�SV 9I4dyI��ÔÑ�X�]1jRj[QôX��yU��gQ�e5Q��GXaSVQ�IL�
NPQ�SR >KGX�O[SRQôX��"K1Q�¤�I�SVQ��1�zSVI�jRI���¤LU���Qg�1U\X�O�j[MAj^SVU\efj\�

xGÁ!Õ ����������� 6 ����
����F����<
�{c.�P�
c�_ �1X�jRQ�Z�X�����M5 GX�jPS NJI5©AQ��1d1j`I��u�F]9�1Z�SRQgIL�1j�¾G�&]1e5U�ORQ�Z�X��+�F]1�9Z�SVQ�IL�1j7X��1d§j[MAe|Q

��IL�gQ�ZJU¥�4K1O[U\j[jRQgI��1j%I��-�F]1�1Z�SRQgIL�9j\�uc8Ë/ÖAÉ�ÐabCÎ ÇRÊ�Í�×�ÖAË"Ça`�Î ÈBË�Q�j¢ORU\X��g�TM�X�j[ 1ILO^S%K1ORIL��OVX�e�SV GXBS
ILK�U\ORXaSVU�jzIL���&]1ez��U\O[j�SVI�K1ORIAd1]1Z�Us�&]1ez��U\ORj��}cØ~aÙBÉ Ú¥ÈBÍÏÎ Ç>Ð	w�ÛXbVÐj~j~¥Î ÈBË�È�×sÊÀ×�Ö4Ë"Ça`�Î ÈBË
ILK�U\ORXaSVU�jiI��3j^M4e���IL��QgZ�¤aX�O[QôX��9�gU\j�SRI>K1ORIAd1]1Z�Ufj^MAez��I��gQgZ�O[U\j[]1��SRj\���� 1U\j[U5j^MAez��I��gQgZ�UC�8Q
K1O[U\jRj[QgIL�9j�Z�X�����U7e�X��9QgK1]1�gXaSVU�dfNPQTSV sI�K�U�OVXaSRQgIL�1j��gQ�©�U`d1Q!R�U\O[U\�$SVQgXaSVQ�IL�5X��1d�Qg�$SRU\�LORXaSVQ�IL�+�
Ä Uij[ GX����+d1Qgj[Z\]1j[j7j^MAez��I��gQgZYU¥�4K1ORU�jRj[QgIL�1j7I����F]1�1Z�SRQgIL�9j�Qg��SV 1U��1UC�AS7j[U\Z¥SVQgI��+�

�{c.�P�
c�_� GXaj¿SV 9UY]1j[]GX����1]1Qg�TS�Qg���&]1efU\O[QgZ\X��G�F]1�1Z�SRQgIL�9j¿j[]1Z½ >X�jJj[Qg� ¢ gVZ�ILj ¢ gRS½Xa� ¢ ¾
U¥�4K ¢ gV�gI�� ¢ g h ¢ ¾uU¥SVZa�§�� 9U\jRUs�F]9�1Z�SRQgIL�1jiZ�Xa�3S½Xa©�Use5XaSVO[QgZ�U\jiX�jzXaOR�L]1efU\�$SRj\¾uQ�� NP 9QgZ½ 
Z�XajRU5SR 1U��F]1�1Z�SRQgIL� QgjiX�K9K1�gQ�U\döSVI§U�X�Z½ �U��gU�e5U��&SiI��¿SV 1Ufe5XaSVO[QT��� Ä U5jRX�M SR GXaSijR]9Z½ µX
�F]1�1Z¥SVQ�IL�õQ�j{Ê)bab[Ê)ÙEÜÍ~¥ÉfÊ)b�`�� �-I�O�U¥�9X�efK1�gUa¾¿SV 9U{Z�ILjRQ��1U§�F]9�1Z�SRQgIL��Z�X�����U�X�K9K1�gQ�U\dµSVI3X
e5XaSVO[QT���

Å&Å¤Ý î �^Ü÷Þ < ; ù}ï < ; éLÜ ê4�%ù
Å&Å A8% í Ú�Ý�è
ëaì�í�î

ãAñ%ß å�ê���ê ã&ñ%ß�µGµ&ñ&ñ ã-ê�ßáñ&ñ&ñ&ñ
ãAñ%ßCê�å4àAà ñ%ß^ñ&ñ&ñ&ñ ñ�ßáàLå4ñ$Þ

Å&Å í TC' * Ú F è
ëaì�í�î



úuû-ü\ýuþáÿ �W�W� ü��	��
���������� ��� ��û�ÿW
���� �sü��X� �"�"��ÿ kLk

ê;ßáñ&ñ&ñAñ ê;ß å�ê�å4Ü ê;ß ç&ÞAÜ�ê
Ü%ßáñ&ñ&ñAñ Ü%ß^Ü$ÞG�-ê Ü%ß å&å.µAà

¼ �)X�d1d9Q�SVQ�IL��e5X��$M IaSV 1U�OsjRK�U\Z�QôX���Q"c\U�d �F]1�1Z¥SVQ�IL�1j�X�O[UyX�¤aX�Qg�gX��1�gUa� �� 1U�jRUöQg�9Z\�g]9d1U�SV 9U
U\O[ORILO¢�F]9�1Z�SRQgIL�+¾$Z\X��g��U\d��$M =>'8# Ú[ð-è ¾4X��1df_JU\j[jRU��-�F]9�1Z�SRQgIL�1j.Ia�+X����9ILO[d1U\O[j\�¢�� 9U\ORU7X�O[UPX��gj[I
�F]1�1Z¥SVQ�IL�1j�I��+��Qg�1U\X�O%X��g��U\�1ORX�NP 1Q�Z½ 5¦G�9d�Qg�4�FILORe5XaSVQ�IL��X���IL]9S�e5XaSVO[QgZ\U�j\¾&jR]9Z½ �X�j{= ; - Ú F è
NP 1Q�Z½ §¦G�9d1j`SR 1U�U\Q��LU\�$¤aX��g]9U\j�I��uXfe5XaSRORQT� � �

¨7U¥¤LU\O^SV 1U��gU�jRj\¾�NJUiNPQg�g�"I��@SVU����1U�U\d�SRI5�1]9Qg�gd§IL]1O`I�NP���&]1efU\O[QgZ�Xa�+�F]1�1Z�SRQgIL�9j7I��¢IL�1U�¾
S N¿I1¾¿I�OzSV 1O[U\U�¤aX�ORQgX��1�gU�j\� ¼ ��SR 1Qgjzj[U\Z¥SVQgI���N¿U>jR GX�����IL�1�TM~Z�IL�1j[Qgd1U�O��F]9�1Z�SRQgIL�1j�Ia�YIL�9U
¤aX�ORQgX��1��U��.�G]1�1Z¥SVQ�IL�1j�I���jRU¥¤LU\ORX��
¤aX�ORQgX��1�gU�j�NPQg���"��Uid9QgjRZ�]1jRj[U\d{Qg�§X��ôXaSRU\O�Z½ GX�K4SVU\O��

h.ORQgI�O+SVI�¤LU�ORjRQ�IL���4� � I��1�{c.�P�
c�_ �A]9e5U�ORQgZ\X����F]1�9Z�SVQ�IL�1j
Z�IL]1�gdiIL�1�TM���U.Z\IL�9j[SVO[]1Z�SRU\d
Qg�§jRU�KGX�ORXaSVUi¦G�gU�j7Z\X��g��U\d§ef¦G��U\j����� 1QgjPNJX�M§I��uZ\IL�9j[SVO[]1Z�SRQg�1�f�F]1�1Z¥SVQgI��1j`NPQ��g�
��U*Z�I�¤LU\O[U\d
Qg�{HJ GXaK9SVU�OY�A�

¨7I�N�NPQ�SR f¤�U\O[jRQgI��1j��4� � X��1d� 9Qg�L 1U�O\¾$SV 9U\ORU7Qgj�X��5U�X�j^MfNJX�MfI��+Z�IL�1j[SROR]1Z¥SVQ��1���&]1efU\O�Q
QgZ\X����F]9�1Z�SRQgIL�yIL�}SR 1U�Z\I�e5e5X��1d}��Qg�1Ua���� 1Qgjv©&Qg�9d Ia�¿�&]1efU\O[QgZ\X����F]1�9Z�SVQ�IL�yQgjYZ�X����gU\d}X��
Î@ËGÍÏÎ@Ë"ÐÞ×�ÖAË"Ça`�Î ÈBËG�%W`U\O[UiQ�j`X�j[QgefK1�gUYU¥�9X�efK1�gUa�

Å&Å # î ; ìß+ ; ì = Ú � ð�â�Þ8Ý&ðäã-ê � è
��I�U�¤aX��g]1XaSVU
à Ñ ¢ Ø d ¢ � Ò ¢ ÖDkvXBS ¢ d �4¾9U��&SRU\OÏ# ÚRÜ1è � ¼ �;N¿U�NPQgj[ �SV 1U7�F]1�1Z�SRQgIL�5SVI���U
X�O[OVX�MCQ jRe5X�O^S�¾9N¿U�ez]1j[SPNPO[Q�SVU

Å&Å # î ; ìß+ ; ì = Ú � ð¿ß½âBÞ8Ý$ðäã�ê � è
W7U�ORUvN¿U* GX�¤�U*]1j[U\d§SV 1U�j[MAez��IL� ß½â �FILO�SR 1UiX�ORORX�MsILK�U\ORXaSVQ�IL�+�%�G]1�1Z¥SVQgI��1j�Z\O[U�XaSRU\d>SV 1Q�j
NJX�M§Z\X��}X�Z�Z\U�K9SY¤�U\Z�SRILORjYX��1d{e�XaSRORQ�Z\U\j`X�j7X�O[�L]1efU\�$SVj����� 1Ui�F]9�1Z�SRQgIL�§NPQg�g�"��U*X�K1K1��QgU�d
SVI�U�X�Z½ >U\��U\efU\�$S�I��
SR 1UY¤�U\Z�SRILO�ILO�e5XaSRORQT���u�-I�OJU¥�9X�efK1��U�¾9QT�
SV 1UYe�XaSRORQ � � Q�jJ�LQT¤LU����&MF î

ê Ü Þ
å à �

SV 9U\�+¾

Å&Å¯® î # Ú F è® î ê µ ÜGµ�$ç ê�Ü8µ Ü&Ü�êO7�9�FI�O[SV]9�GXaSVU���M�¾�N¿U5Z\X��1�1IaSzX�d9d3ILO�ez]9��SVQ�K1��M{Qg�9�gQg�9Uz�F]1�1Z�SRQgIL�9j�SRI{K9ORIAd1]1Z\U5X>�1U�N
�F]1�1Z¥SVQ�IL�+� ¼ �uN¿U�d1U�¦1�1UiSR 1U�Qg�1��Qg�1U7�F]1�1Z�SRQgIL�$á5�$M�SV 1U�Z\I�e5e5X��1d

Å&Å - î ; ìß+ ; ì = Ú � AC% í Ú^ð-è÷Ý÷ð � è
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Å&Å 38î # Ý -
SVI�K1O[I4d9]1Z\UvSV 9U��F]9�1Z�SRQgIL�Áà�Ò©á�� ¼ �1j^SVU�Xad{N¿Uie�]1j[S`d1U¥¦G�1U*X��9U�N8Q��1�gQ��1U7�F]1�9Z�SVQ�IL�

Å&Å 38î ; ìß+ ; ì = Ú � ð¿ß½âBÞ8Ý Ü9æaðäã ê�Ý AC% í Ú^ð�è � è
xGÁ!â Ã�';2�Â.��E���
§
L01E�
$��E�04��������<O7K§SVI�SV 1Q�j`K�ILQ��&S\¾1NJU* GX�¤LUi��U�U\�}]9jRQg�9�s�{c.�P�
cY_øIL�§MLIL]1O`Z\I�e5K1]4SVU\O`X�j7X��ôX�O[�LU�¾
jRI�K1 1Qgj^SVQ�Z�XaSRU\d�Z�X���Z\]1�gXaSVILO����-I�O�U¥�9X�efK1�gUa¾¿QT�YN¿U{U��&SRU\O5X e5XaSRORQT� � Ia���&]1ez��U\O[j\¾JN¿U
Z�Xa�§¦G�9d{QTSVjPd1U�SRU\O[e5Q��GX��$S`X�j`Xf�&]1e���U�O\� Ä Ui GX�¤LU*X���jRI�Z\O[U�XaSRU\d§�A]9e5U�ORQgZ\X��+�F]1�1Z¥SVQ�IL�1j\�
W7I�N¿U�¤�U\O\¾��{c.�P�
c�_pX��gj[Iy GX�jzSR 1U�Z�X�K1X��1Qg��Q�S MöSVIye5X��1Q�K1]1�gXaSVU5U¥�4K1ORU�jRj[QgIL�1j�j^M4e���IL��QÇQ
Z�Xa�g��M��¢�� 1U�ORU*X�ORU�SRI4IL��j�SVI�K�U\O[�FI�OReÀXa�g�LU��1OVX�Q�Z�ILK�U\ORXaSVQ�IL�1j\¾9d1Q!R�U\O[U\�$SVQgXaSVU�X��9d§Q��$SVU\��OVXaSRU
�F]1�1Z¥SVQ�IL�1j\¾%j[IL��¤�U�j[MAj[SRU\efjfIa�7U�Æ&]GXaSVQ�IL�1j�¾¿Xa�1dDjRIL�T¤LU�ILO[d1Qg�GXaO[M3d1Q!R�U\O[U\�$SVQgX��JU�ÆA]1XaSVQ�IL�1j\�
�� 1U�jRU�SVIAIL�gj7Z\ILefU��FO[ILeÛSV 1U�j[I��@S N�XaORU�K1O[IL�LOVXae ��XaK1�gUzd9U�¤LU��gILK�U\d XaSYSV 1U|O`�1Q�¤�U\O[jRQ�S M
I�� Ä XBSVU\O[�gIAI1¾GH�Xa�GX�dGX9�
(*��!A04������6�<¥';2�Â.��E���
s!8S+,���!A<�<��F����<

��X�ORQgX��1��U\j ¢ g´ãXgjä1gj�/gj³4gj±�¾GU�SRZ���Z�Xa����U*d1U�Z\�gX�ORU�d�j[MAez��IL��QgZv¤aX�ORQgX��1�gU�j�NPQ�SR {SV 9U*Z�ILeÅQ
e5X��1d

Å&Å í ò ( í ð÷ò ó ë Ò A
�� 1Q�jzZ\ILefe5X��1d~Q�jzX}j[ 1ILO[SzZ\]9Sz�FI�O*SV 9Use5I�ORU�U��ôX���ILORXaSVUfZ\ILefe5X��1d í ò ( Ú � ð � ? � ò � ?� ó � ? � ë � ? � Ò � ? � A � è ¾-ILO�U¥¤LU���efILORUvd1U��gQ���U�OVXaSRU\��M�¾ ð î�í ò ( Ú � ð � è ?
ò î8í ò ( Ú � ò � è ?��i�i��� Ä U�Z\X���SR 1U\�}d9U�¦G�1U�U¥�4K1ORU�jRj[QgIL�1jY]1jRQ��1��SV 9U\jRUi¤aX�ORQgX��1�gU�jYXa�1d
SV 9U\jRU*U¥�4K1O[U\jRj[QgIL�9jYZ�Xa�{��U*e5X��1Q�K1]1�gXaSVU�d�j[MAez��IL�gQ�Z�X�����ML�%�GILO�UC�9X�e5K9�gUiXfe5XaSRORQT� � Z\X��
��Uid9U�¦G�1U�d��$M

Å&Å F î � ë Ò³ê+ùyñ ê A ù{ðäñøñ¯�F î� ë ? Ò ? ê4��áñ ? ê ?DA �� ð ? ñ ? ñC�
�4Q��1Z\U F Qgj�Xzj^MAez��I��gQgZ7U¥�4K1O[U\jRj[QgIL�"¾1NJU�Z�Xa�§Z\X��gZ�]1�ôXBSVUYQTSVj�d9U�SVU�ORefQg�GXa�&S�Qg��SRU\ORefj�I��;SV 9U
¤aX�ORQgX��1��U\jÏ�/gj³4gj±�g ¢ NPQTSV �SV 9Ui]9jR]GX����§c.�P�;cY_øZ�ILe5e5X��1d

Å&Å « î «1= * Ú F è« î ðGæ;Ú½Ò�æ A ã-êLè
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cä�F]1�1Z¥SVQgI��Ëà Ñ ¢ ØJZ\X�����Uvd1U�¦G�9U\d>Qg�sSRU\ORefj�I���Xzj^M4e���IL��QgZ`U¥�4K1O[U\jRj[QgIL�§�$M�SR 1Qgj�©&Q��1d

I���Z\ILefe5X��1d+�

Å&Å # î ë æBð�âBÜøÝ¤Ò�æBð Ý A Ý Ü9æ AC% í Ú^ð-è
¨7IaSVQgZ�U}SV GXBSsNJUöd1ID�1IaS>]1jRUySV 9UöX�ORORX�M ILK�U\OVXBSVQgI��1j ß½â ? ßRæ ? ß[é Qg��j^M4e���IL��QgZ}UC�8Q
K1O[U\jRj[QgIL�9js��U�Z�X�]9jRU}j^M4e���IL��QgZ§U¥�4K1O[U\jRj[QgIL�9j�X�ORU{�1I�SsX�K1K1��QgU\dõd1QgO[U\Z¥SV��MµSRI3¤�U\Z�SRILORj>Xa�1d
e5XaSVO[QgZ\U�j\�

�� 1UYj^MAez��I��gQgZ�UC�4K1ORU�jRjRQ�IL���FILO.SR 1Qgj%�F]1�1Z¥SVQgI��5Z\X��1�1I�S¿��U7U¥¤�Xa�g]GXaSRU\d�NPQ�SR fSR 1U7j[QgefK1�gU
Z\I�e5e5X��1d�# ÚRÜ1è � Ä U7NPQg�g�G�9U\U\d>Xa�1I�SV 9U\O�j[U�S�Ia�;Z\ILefe�Xa�1d1j%NP 1QgZ½ �XaORUYUC�4K1�ôX�Q��1U\dsX��1Q�S
�F]1O^SV 1U�O`I��+�

¨7I�N NJU�Z�X���d9Q!R�U\ORU��$SVQôXBSVU>SV 1Q�j�j[MAez��IL��QgZ>U¥�4K1O[U\jRj[QgIL��NPQTSV  SR 1U�Z�ILefe�X��9d Ñ Xa�1d
IL]9SRK1]9S½Ø

Å&Å « ; #8# Ú # è
ëaì�í�î Ü9æ ë æBðAÝ)Ò1ãAÜ9æ í ; ì Ú^ð-è

�{c.�P�
c�_÷d1Q!R�U\O[U\�$SVQgXaSVU�j�NPQ�SR {O[U\jRK�U\Z¥S7SRI�SV 1U�¤aX�ORQgX��1�gUYZ\�gI�jRU\j^SPSVI ¢ Q��>SR 1U*X��gK1 1X���U¥S��
¼ ��NJU�NPQgj[ �SVI�d1Q!R�U\O[U\�$SVQgXaSVUÏàsNPQTSV �ORU�jRK�U\Z¥S�SRIvSV 1U�¤aX�O[QôX��1��UÏ�G¾LNJUPez]9j[S%jRK�U\Z�Q��@MzSR GXaS%Q��
SV 9UJZ\I�e5e5X��1d¡��« ; #8# Ú #@? ë è � ¼ �1NJU�NPQgj[ �SVI`e�Xa©�U¿�F]9O[SV 9U\O�ILK�U�OVXaSRQgIL�9j�IL�iSV 1U�d1U�ORQ�¤aXaSRQ�¤�U
N¿U*Z\X��>�LQ�¤�UiQTS`X��GX�efU�¾9NP 1Q�Z½ §NPQ��g����UvSV 9Ui�1X�e5U��FI�OPX��1I�SR 1U\OPj[MAez��IL��QgZ�UC�9K9ORU\j[jRQ�IL�¡�

Å&Å #C<.' ; (/= î « ; #8# Ú # è#><.' ; (ß= î Ü9æ ë æaðAÝ)Ò1ã&Ü1æ í ; ì Ú[ð-è
�� 1Uvj[U\Z\I��1d{d9U\ORQT¤aXaSVQT¤LU�Z\X��>��UvZ�ILe5K9]9SVU�d§�$M�d1Q!R�U\O[U\�$SVQgXaSVQ��1��SV 9UvU¥�4K1ORU�jRj[QgIL�Ë#><.' ; (/=1¾
ILO��$M>]1j[Qg�1�fXz¤aX�ORQgXaSVQ�IL�sIL�>SV 1U�d1QÇRyILK�U\ORXaSVQ�IL�+¾

Å&Å « ; #8# Ú #P? Ü1è
Å&ÅøÜ1æ ë ã&Ü9æ AC% í Ú^ð�è

W7Q��L 1U�O�d1U\O[Q�¤aXaSVQT¤LU�j7XaORUvZ�Xa�gZ\]9�ôXaSRU\d�NPQ�SR §« ; #8# Ú #@? ÞGè ¾�« ; #8# Ú #@? å-è ¾�U�SRZ��
Ä U Z�Xa� X���jRID¦G�1d)SV 1U3X��$SVQ�d1U\O[Q�¤aXaSRQ�¤LUyIa���F]1�1Z¥SVQ�IL�1j>d1U�¦1�1U\døj[MAez��IL�gQ�Z�X�����ML�³�GILO

U¥�9X�efK1��U�¾1]1j[Qg�1��SR 1U�jVX�efUv�F]1�1Z�SRQgIL�>d1U¥¦G�1U�d}X���I�¤LU�¾1N¿Ui GX�¤LU

Å&Å ; ìG* Ú # è
ëaì�í�î
êaé�ÞGæ ë æBð�âBÞ8Ý êaéLÜ1æ4Ò�æBð�âaÜäÝ A æBðäÝAÜ9æ í ; ì Ú^ð-è

�� 1Q�j7ILK�U\ORXaSVQ�IL�§K1ORI�¤AQgd1U�j7]9j7NPQ�SR �Xa��Qg�9d1U�¦G�9Q�SVUiQg�$SRU\�LORX�� ¾1SRIfNP 1Q�Z½ �N¿U�e5X�M�X�d1d}Xa�&M
Z\I��1j[SVX��$S��%��IfZ\I�e5K1]4SVUvSV 1U�d1U¥¦G�1QTSVUvQg�$SRU\�LORX�� ¾1I�¤�U\OPjVX�M f � g½��m�¾9N¿Ui]9jRU�SV 1U�Z\I�e5e5X��1d
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W7U�ORUiNJU*X�jRj[]1efU\d�SR GXaS`NJUiN�X��$SRU\d�SRI5Q��&SRU\�LORXaSVU�SV 9U*UC�9K9ORU\j[jRQ�IL��NPQ�SR �O[U\jRK�U\Z¥SYSRI5SV 9U
¤aX�ORQgX��1��U ¢ � ¼ �%Qg�9j[SVU\X�d+¾-NJU*N�X��$SRU\d}SVI�Z\IL�1j[Qgd1U�O
�>X�j`SV 1Ui¤�XaORQôXa�1�gU�I��.Q��$SVU\��OVXaSRQgIL�+¾GN¿U
ez]1j^S`jRK�U\Z\QT�@MsSV 1XaS�¾9NPQTSV �SV 9UiZ�ILefe�X��9d; ìG* Ú #@? ë è

ëaì�í�î
êaéLÜ1æ ë âBÜ9æað�âBÜäÝ)Ò�æaðGæ ë Ý A æ ë ÝAÜ9æ AC% í Ú^ð-è$æ ë
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¼ �s¤LU�ORjRQ�IL�1jP�A�Ô��Xa�1d� 1Qg�� 1U\O¿I����{c.�P�
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Å&Å÷ò +Lë Ò = + Ú � 3 ? 3 = ; ->3.*�ë Ò % ë = - '&%�V ì « ; ì (ß= * =>' í � è
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Z\I�e5e5X��1d ë ð ; í Ú � ë V * % � è Ñ X��TSVU\O[�GXaSRU��FILORe ë ð ; í÷ë V * %$ØC�
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c�_Y�¿�� 1QgjfQgj��FIL�g��I�NJU�d �$MõX3d1U�jRZ\O[QgK9SRQgIL�õI��
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Ä  1U��§N¿U*U��$SVU\O 3 = + <°( ë ð NJU�¦G�1d
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�LefU\�&]>I���SR 1U7�.d1Q�SRILO½b32�U��1]1�L��U\O�NPQg�9d1I�N�¾-X��1d§Z\�gQ�Z½©�IL�ª�V�4X�¤�U��1�
=>���ºSõ2~0G
B:����;!4<

h.ORQgI�OsSVI�¤LU�ORj[QgIL� �4���4¾
O`�1QT� ¤LU\O[jRQ�IL�1j>I��z�{c.�P�
c�_ d1ID�1I�S>K1O[I�¤AQ�d1UySV 1U�QgOsI�NP�
U\d9Q�SVI�O\� ¼ �öSV 1Q�jvZ�X�j[UfM�IL]3e�]1j[Si]1j[U�M�IL]1OiZ½ 1ILQ�Z\U�I��{O7�1Q �yU\d9Q�SVI�O\¾
jR]9Z½ �X�j ë ; ¾ÿ=E( ë A í
ILO2< ; AC%4¾
Qg�yX5jRU\K1X�OVXaSRUzNPQg�1d9I�N Q��&SRI�SV 9UzjVX�efU*N¿ILO[©AQ��1��d1Q�ORU\Z¥SVILO^ML� ¼ S�QgjYK�ILj[jRQg�9�gU*SRI
N¿ILOR©��FORI�elSV 1U��{c.�P�
c�_ Z�ILe5e5X��1d�NPQg�9d1I�N)�&MfU��&SRU\O[Qg�1��SR 1U`Z\ILefe�Xa�1d98 ë ; � # ; + =
ì1ë (ß= � � ¼ �3SV 9QgjiZ�X�j[U�¾%�{c.�P�
cY_ SV]1O[�1j*I�¤�U\OzZ�IL�$SVORI��%SRI{SR 1U���I4Z\X��.j[MAj[SRU\e ]1�$SVQ��%M�IL]
 GX�¤LU�¦G�1Q�jR 1U�d{U�d1Q�SRQg�1�zSR 1Uv¦G�gUa�

¨7I�NäNPQTSV >¤LU\O[jRQ�IL�1jY�4�Ô��X��9d{ 1Q��L 1U�O`Ia�.�{c.�P�
cY_ SV 1U�Z\I�e5e5X��1d�=>« ; * �9ORQg�9�LjP]1K
SV 9U4�.d1Q�SRILO½b)2�U\�1]1���LU\O%NPQg�1d9I�N�¾4X��1d5MLIL]sZ\X��s]1j[UYQTS�X�j¿Q���MLIL]�N¿U\O[UYN¿ILOR©&Qg�9��IL��X*h�HY�

¨7I�N M�IL]�e5X�Ms��U�QgefKGXaSVQ�U\�$SV�TM5X�jR©&Qg�9�1¾1NP GXaSP©&Qg�9d{I���¦G��U\j�NPQg����N¿U*��U�NPORQTSVQg�9�8å
¡+Á!­ �ä£¢EF!A<

�§¦G��U\j�X�O[U�X�¤LU\O^MsZ�IL�$¤LU\�9QgU\�$S\¾1èGU¥�4Q��1�gU`N�X�M5I��
Z\I��g�gU�Z�SRQg�1�ijRU�ÆA]9U\�1Z�U\jPI��;Z\I�e5e5X��1d1j
SV 1XaSPe�X�M5��Uv��U\�1�aSV $MsILO¿SVU\d9QgIL]1j�SRI�S M4K�UvI�¤LU�O7Xa�1d>I�¤�U\O`X��$XaQg�+�¢�§¦G�gU�jPe�X�M5��UvjRX�¤�U\d
SVI{��Uf]1j[U\dµXaS�X��1IaSV 1U�OiSRQgefU����� 9U\ORUsX�ORU�S NJI{©&Qg�1d1j*I���e�¦G��U\j��i�F]1�1Z¥SVQgI��3e�¦G�gU�j�Xa�1d
jRZ�ORQ�K9S`ef¦G��U\j��¢�� 1Ui�GX�efU\jPI���ef¦G��U\jPX��TN�X�MAjP GX�¤LU�SV 1U�UC�4SRU\�1j[QgIL� ß ("�
Â;����
����F����23£uE�!A<

�G]1�1Z�SRQgIL�fe�¦G�gU�j%X�ORUPefILj[SR��Mz]9jRU\dfSVI�NPORQTSVUP�&]1e5U�ORQ�Z�X��9�F]9�1Z�SRQgIL�1j.NP 1I�jRUYUC�4K1ORU�jRjRQ�IL�
Qgj���IL�1��ILOPZ�ILe5K9�gQgZ\XaSVU�d>X��1d�NP 1Q�Z½ §N¿UiNJX��$SPSVIfjVX�¤LU��FILO��F]9SR]1ORU�]1j[U��

�4]1K1K�ILj[UiN¿U*�9U\U\d>SVI�Z�ILe5K9]9SVUvSV 9U�¤aX���]1U\j�Ia�uSV 9U��F]9�1Z�SRQgIL�à Ñ ¢ Ø d ¢ UC�4K Ñ Ö}jRQ�� ¢ ØRÙ Ñ k¿Ò ¢ Õ Ø¥Ó
Ä U`Z\X���Z\O[U�XaSRUYX��F]1�1Z¥SVQ�IL��ef¦G��U�¾LZ\X��g��U\d|# ß ("¾4j[I�SR GXaS.SRIiU¥¤aX��g]GXBSVUUà�XaS ¢ d �4¾LNJU`�1U�U\d
IL�1�TMfU\�$SVU�OÔ# ÚVÜ1è IL��SV 9U�Z\ILefe5X��1ds��Qg�1Ua�u�� 1U�e�¦G��UYQgjJX*¦G��U7SV 1XaS�j[ 1IL]1��d���U7K1�ôX�Z�U\d�Q��
SV 9U�jVX�efU�d1QgO[U\Z¥SVILO^M�NP 1U�ORU�MLIL] X�O[U�]1jRQ��1�{�{c.�P�
c�_Y�;W`U\O[U�Qgj�NP GXaSvSR 1U�e�¦G�gUz��I4I�©Aj
�gQ�©�Ua�%�-]9�1Z�SRQgIL�>e�¦G�gU�jPX���NJX�M4jP��U\�LQ���NPQ�SV §Xz�F]1�1Z¥SVQ�IL�>j[S½XBSVU\efU\�$S\�#>V ì A * ; % ì ò î # Ú^ð-è

ò î ð-æ = ð < ÚVã í ; ì Ú[ð-è&èLé�Ú�ê�Ý$ð�âBÜGè;ù
Ä ORQ�S[SVU���SV 1Q�j¿NJX�ML¾9SR 1U7�F]1�9Z�SVQ�IL�sZ\X���IL�1�TM�S½X�©aU�jRZ\X��ôX�O[jJ�FILO ¢ �%W7I�N¿U�¤LU�O\¾-Q��"NJUYNPO[Q�SRUYQ�S
]1j[Qg�1��SV 9Uij^MAez��I��gj��FILO�SV 9U*XaOROVX�M�ILK�U�OVXaSRQgIL�9j\¾1��Qg©�U�SR 1Qgj�¾#>V ì A * ; % ì ò î # Ú^ð-è

ò î ðJßRæ = ð < ÚRã í ; ì Ú^ð-è&è�ßRé�Ú\ê�Ý$ðJß½âBÜ1è;ù
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SV 9U7�F]1�1Z¥SVQ�IL�5Q�j¿�9I�N÷XaOROVX�MCQ j[e�XaO[S¿X��1d5Z�X��5��U7]1jRU�dsIL�5¤�U\Z¥SVILO[j�X��1d5e�XaSRORQ�Z\U\j��¢¨`I�SVQ�Z\U�¾
Qg��SV 1U{d1U\�9ILe5Q��GXaSRILO�NJUyXaORU{X�d1d1Q��1�3SR 1U�j[Z�X��gX�O ê SRI~SV 1U§¤LU�Z�SVI�O ð¿ß½âaÜ SVI3K1ORIAd1]1Z�U
X��1IaSV 1U�O+¤LU\Z¥SVILO�¾BNP 9QgZ½ vSV 1U��*d9Q�¤AQgd1U�j
Qg��X�O[OVX�MY��XajR 1Q�IL��SV 1U¢��XaZ�SVI�O ð¿ßRæ = ð < ÚRã í ; ì Ú^ð-è&è �

�G]1�1Z�SRQgIL�9j*NP 1Q�Z½ DX�ORUsd9U�¦G�1U�dDK1QgU�Z\U�NPQ�jRUse5X�M3X��gj[I}��U5Z\IL�9j[SVO[]1Z�SRU\dDQg��X��µX�O[OVX�MCQ
jRe5X�O^S���X�jR 1Q�IL�+��HJIL�9jRQgd9U\O�SV 1U�UC�1Xae5K1��U

à Ñ ¢ Ø d :;< ;=
¢ ¢?> �¢ Õ �A@ ¢B> �
� ¢?C � Ó

�� 1U��1]1Q��gd1Q��1�s�1��I4Z½©&j��FILO7SV 1Q�jv©AQ��1dyI����F]1�1Z¥SVQgI��öX�ORUzSR 1U�Ç�D9Ê)b[ÊAÇa`áÐabCÎ"~a`�Î ÇY�F]1�9Z�SVQ�IL�1jY�FI�O
Qg�$SRU\O[¤aX���j¢I��-SV 9UJ�FILORe Ñ Ö0E]gj�AØuX��1d Ñ �ßg�E�Ø¥���-I�O¢U¥�9X�efK1�gUa¾�SV 9U�Z½ GX�OVXaZ�SVU�ORQ�j[SVQ�ZJ�F]1�1Z¥SVQ�IL�
�FILO Ñ Ö0E]gj�AØPQ�j�± Ñ ¢ Ø d ki�FILO ¢F> ��X��1d�± Ñ ¢ Ø d � �FILO ¢�C �G� Ä U*]1jRUiSV 1Uz�{c.�P�
c�_
�gI��LQgZ\X���UC�4K1ORU�jRjRQ�IL� Ú^ð�G ë è � Ä  9U\�3X�K1K1��QgU\dySRI{X�j[Z�X��gX�O ¢ ¾
SV 1Q�j��F]9�1Z�SRQgIL�öORU¥SV]1O[�1jiX
k>Q��`SV 1U>Q��1U\Æ&]GX���Q�S M~QgjzSVO[]1U�¾JX��1d�X � QT�YQTS�Qgj���X���jRUa� Ä  1U\� X�K1K1��QgU\d�SRI X��õ�D¤LU�Z�SRILOSLd Ñ ¢ �ag�Ó\Ó�Ó�g ¢/Ä Ø¥¾�SR 1Uy�gIL��QgZ�Xa�P�F]9�1Z�SRQgIL� Ú^ð�G ë è O[U�SR]1OR�1j>Xa����¤LU\Z¥SVILO�Ia� � /�j�Xa�1d
kH/�j\¾¢NPQTSV µX~ksNP 9U\�1U¥¤LU\O�SR 1UsQg�9U\Æ&]GX���Q�S MöQ��JSVOR]9U�X��1dDX � NP 9U\�1U¥¤LU\O�QTS�Q�j*��X���jRU����� 1U
�gI��LQgZ\X��.�F]1�1Z�SRQgIL�9j Ú^ð8Å ë è X��1d Ú^ð�G îAë è N¿ILO[©�Qg�~SR 1U�jVXae5U�NJX�ML� cY�De�¦G�gUf�FILO�SV 9U
Z½ GX�ORX�Z�SRU\O[Qgj[SRQgZ��F]1�9Z�SVQ�IL�>I��uSR 1U�Qg�$SVU�O[¤aX�� Ñ Ö4E]gV�$Ø¿NJI�]1�gd>��U#>V ì A * ; % ì ò î A Ú^ð�è

ò î Ú^ðIG)ÞGè;ù
HJ 1U�Z½©>SR GXaSU± Ñ ¢ Ø d kv�FILO ¢?> ��X��1d�± Ñ ¢ Ø d � �FILO ¢JC �9�%¨`I�NøNJUie5X�©�UiX��>e�¦G�gUY�FI�Oà�NP 1QgZ½ §QgjPXaOROVX�MCQ j[e�XaO[S`X�j��FIL���gI�NPj��#>V ì A * ; % ì ò î # Ú^ð�è

ò�ê î ð¿ßRæ�Ú^ðKG÷ñ1è;ù
ò4Ü î ð¿ß½âaÜ%ßRæ;ÚäÚ^ðIGøÜGè�ãÛÚ^ð�Gøñ1è è;ù
òAÞ î åGæ;Ú�ê ãÛÚ^ðIGøÜ1èAè;ù
ò î ò�êõÝ)ò4ÜøÝ÷ò4Þ.ù

�uQg�1X��g�TML¾$NJU��1IaSVUYSR GXaS�SV 9U�¤�XaORQôXa�1�gU�jJ]1j[U\d>Qg�sSR 1Uvef¦1�gU7SRI�d1U�¦1�1UvSV 1U��F]1�9Z�SVQ�IL�>X�O[U�[d1]9e5e�MG��¤aX�O[QôX��9�gU\j���¥��1UsZ\X��µ]1j[U�X��$M3¤aX�O[QôX��9�gUf�GX�efU\j�SRI}Z�X�����SR 1U��F]1�9Z�SVQ�IL�+�y�GILO
U¥�9X�efK1��U�¾9�FILO�SR 1Uv�F]1�1Z¥SVQgI��Áàyd1U¥¦G�1U\d�X���I�¤�U�¾1N¿U*Z\X��>]1jRU�SV 9Uij^S½XaSRU\efU\�$SVj

í�î ã&Ü@�&ß¥ê�� å%ù' î # Ú í è�ù
�� 1Uö¦GORj^S�Z�ILefe�X��9d�d1U�¦G�9U\j{SR 1Uö¤LU\Z¥SVILO < NPQ�SV ø�9köZ\I�e5K�IL�1U��&SRj\¾�X��9d÷SR 1U3j[U\Z�IL�1d
Z\I�e5e5X��1d�Z�ILe5K9]9SVU�j7Xa�1I�SV 9U\O�¤LU�Z�SVI�O � NPQ�SV  ì � d à Ñ	L �@ØJ�FILOÏ� d k>g�Ó�Ó�Ó�g½�9kL�
Ã+��2�2301��'õ�-6`6 ����
����F����
L��!&09���F���
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Ä U� GX�¤�U*�1I�N jRU\U��{SR 1ORU�UiNJX�M4jPSVI�Z�ORU�XBSVUv�F]1�1Z¥SVQgI��1j�NPQ�SV {�{c.�P�
cY_Y�
¨7]1efU\O[QgZ\X��¢�F]1�1Z¥SVQgI��1jiX�ORUfZ\IL�9j[SVO[]1Z�SRU\d�]9jRQg�9�{Q��1�gQ��1U��F]1�1Z¥SVQ�IL�1j Ñ �4U�Z�SVQ�IL��kL�Ô��Ø�Xa�1d

�F]1�1Z¥SVQ�IL�>ef¦G��U\j Ñ SV 1Q�j�jRU\Z¥SVQ�IL�-Ø¥�
�AMAez��IL�g��QgZ�U¥�4K1O[U\j[jRQgI��1j��FILO��F]1�1Z¥SVQ�IL��X�O[U{Z�IL�1j^SVOR]9Z�SVU�d+¾`X��1dõe�X��9QgK1]1�gXaSVU�d+¾�]1jRQ��1�

SV 9Uij^MAez��I��g�gQ�ZYILK�U\ORXaSVQ�IL�1j�d1U�jRZ�ORQg��U\d{Qg�§�4U�Z�SRQgIL� kL���9�ô ��01,�:�����6
�� 1UzZ�ILe5e5X��1dË< + % * NJI�OR©&jYNPQ�SR }�&]1efU\ORQ�Z�X��;�F]1�1Z¥SVQ�IL�1jYd9U�¦G�1U�dyQg�{ef¦G��U\j7U¥�9X�Z�SR��M

SV 9UijRX�efU�N�X�M�QTS�NJI�OR©&j`NPQTSV >Qg�9�gQg�9U7�F]1�1Z¥SVQ�IL�1j\¾9U����1�ÿ< + % * Ú^ð ?�# Ú^ð-èAè �LORX�K1 1j�SR 1Uv�F]1�1Z�Q
SVQ�IL�>�LQ�¤�U\�>�$M�SV 1U�e�¦G�gU�# ß ("�

W7I�N¿U�¤LU�O\¾�SV 1UiZ\ILefe5X��1dÁ= ó < + % * ]9jRU\jYXfj[�gQ��L $SV��M�d1Q!R�U\O[U\�$S7Z�X���� � � U�e5U�ez��U\O��FILO`X
�F]1�1Z¥SVQ�IL�v�LQ�¤�U\�iX�j;X���Q��1�gQ��1U��F]9�1Z�SRQgIL�+¾�ILO"d1U�¦G�9U\dij[MAez��IL�gQ�Z�X�����ML¾¥SV 1U%Z\X��g�aQgj�= ó < + % * Ú #@? ê ? ÞGè �
Ä  1U���SV 1U��F]1�1Z¥SVQ�IL��Q�j7�LQT¤LU���Qg�{X��{ef¦G��UÃ# ß ("¾-SV 1U*Z�X����
Qgj�= ó < + % * Ú � # � ? ê ? ÞGè �`¨7I�SRU
SV 9Uij[Qg�1���gUvÆ&]1I�SRU\j\� Ä U�jR GX����+jRU�UiSR 1Qgj�d9Q!R�U\ORU��1Z\UiI��@SRU\�+�= ó < + % * Qgj%Xa��U¥�9X�efK1�gU�Ia�"X��F]1�9Z�SVQ�IL��e�¦G�gU�NP 1QgZ½ �Z�Xa�fI�K�U�OVXaSRU�IL��I�SV 9U\O¢�F]1�1Z¥SVQ�IL�1j\�
�� 1U�jRU>�F]1�1Z�SRQgIL�µe�¦G��U\j� GX�¤LU�SR 1UöË�Ê�É�Ð�Ia�YX}�F]1�9Z�SVQ�IL��X�j�X���X�O[�L]1efU\�$S�Qg��SR 1U>Z�X���� �
Ä  1U��>SR 1UY�F]1�9Z�SVQ�IL��Qgj¿�LQ�¤�U\�>X�jPXa�sQg�1��Qg�1UP�F]1�1Z¥SVQ�IL�+¾4SR 1Uv�GX�efUYIa��SR 1UY�F]1�9Z�SVQ�IL��Qgj #5I�O- ¾1U�SRZ�� Ä  1U��>SR 1U��F]1�1Z¥SVQ�IL��Qgj���Q�¤LU���Qg�>X���e�¦G��U�¾4SR 1Uv�GX�efU�I��
SR 1U��F]1�1Z¥SVQ�IL��Qgj � # � I�O� - � ¾9U�SVZa� Ä Uv�LQT¤LUYS N¿I�e5I�ORUYUC�9X�e5K9�gU\jJI��;SV 1Q�jJS MAK�UvI��;�F]1�9Z�SVQ�IL�se�¦G�gU7Qg��j[U\Z�SRQgIL�§�A���1�
¡+Áx¹ Â;����
����F��� 6 ����
����F����<

�{c.�P�
c�_� GX�j�X��&]1ez��U\O�I��;O[IL]9SRQg�1U�jJSV GXBS�ILK�U\ORXaSVU7IL�s�F]1�1Z¥SVQgI��1j\¾4Z�X����gU\dW×�Ö4Ë"Ça`�Î ÈBË×�ÖAË"Ça`�Î ÈBË1~¥���� 1U�jRUsXaORU��F]1�1Z¥SVQgI��3e�¦G�gU�j�SV GXBS*��U\�1U�OVX�����M} 1X�¤�Uf�F]9�1Z�SRQgIL�ö�GX�efU\j*X�jvN¿U\�g�
X�j�¤aX�O[QôX��1��U\jvXaj*XaOR�L]1efU\�$SRj\� Ä U��LQ�¤�UfI��1��M�X�Z\IL]1K9�gU�I���U¥�9X�efK1�gU�jvSV GXaSvN¿U�jR GXa�g�¢]1j[U
�ôXBSVU\O��

�� 1UsO[I4I�S�¦G�9d1U\O�# ó =>'&%�¦1�1d1j��&]1efU\O[QgZ\X��%U\j[SRQge5XaSVU�j*Ia��SV 1UfORIAI�SRj*I���X��~U�ÆA]1XaSVQ�IL�à Ñ ¢ Ø d � �.�uQ�ORj^S.NJU7d1U�¦G�9U
à�Qg�5X��fef¦G��U�¾$ILO�X�j�X��fQg�9�gQg�9U��F]1�1Z�SRQgIL�"� ¼ �NàsQgj%Z�IL�$SVQg�&]1I�]1j
X��1d�Z½ 1X��1�LU�j�jRQg���sQg��SR 1U�Q��&SRU\O^¤�Xa� f ¢NM g ¢ �½m�¾4SV 9U\��SV 1U�ORU�e�]1j[S���UvX�O[I4IaS ¢PO I���à Ñ ¢ Ø d �
Qg�§SV 1Q�j7Q��$SVU\O^¤aX�� � Ä  1U��Dà Q�j7d1U¥¦G�1U�döX�j�X���Qg�1��Qg�1U��F]1�9Z�SVQ�IL�+¾-NJU�Z�X��{�LU�S�X5�&]1efU\ORQ�Z�X��
U\j^SVQ�e�XaSRUvI��uSR 1UiORIAI�S�NPQ�SR §SR 1U*Z\X��g�n'/%8% *�î # ó =>'&% Ú #P? � ð4ñ ? ð�ê·�-è � ¼ �ÞàöQ�jPd1U�¦G�9U\d
Qg� X�� e�¦G�gUa¾;SR 1U�Z�X����.QgjÃ'&%8% *äî # ó =>'&% Ú � # � ? � ð4ñ ? ð�ê·�-è ��¨7I�SRU�SV GXaSiQ��öSR 1Uf�ôXaS[SVU\O
Z�XajRU�¾GN¿U�]1jRUijRQ��1�L�gUYÆA]9I�SVU�jYX�O[IL]1�1d§#-�5�S
012~,uEF!y¡+Á�x

�� 1UY�F]1�9Z�SVQ�IL�Ëà Ñ ¢ Ø d jRQ�� ¢ Ö ¢ ÙL�iZ½ GX��1�LU�j�jRQ��L�sQ��5SV 9U�Qg�$SVU�O[¤aX�� f k)g½��m��¢��I*¦G�1dsSV 9U
ORIAI�SPI��ÿà Ñ ¢ Ø d � Qg��SV 1Q�j�Qg�$SVU�O[¤aX��+N¿U�]1jRU�SV 1Uv�FIL���gI�NPQg�9�zZ\ILefe5X��1d1j��

ÅAÅ # î ; ìß+ ; ì = Ú � í ; ì Ú^ð�èøã)ðGéLÜ � è
ÅAÅ '&%8% *8î # ó =>'/% Ú #@? �Cê ? ÞC�-è'&%8% *8î ê;ß ïGµAà&à



úuûGü\ý¢þáÿ ���y� ü��l�í
���������� �
� �!�&��ÿ´� �L�

�� 1U�ORU�X�O[U�e�Xa�&MfILK4SVQgI��1j¿SR GXaS�Z\X��s��U�]1jRU�d�NPQ�SV }# ó =>'&%4� ¼ �sK1X�O[SRQgZ\]9�ôX�O�¾4QTSJQ�j�K�I�jRjRQ��1�gU
SVI*jRU¥SJSV 9UYd1U�jRQgO[U\d�SRIL�gU�OVX��9Z\URQ�jR]1Z½ sSR GXaS�SV 1U7Z\ILefK1]9SRU\dsO[I4I�STS¢ jRXaSVQ�j[¦GU�jTU ¢PO ÖVS¢ U @ Q4�
¼ �9�FILO[e�XBSVQgI��sQgj`X�¤aX�Qg�gX��1�gU7IL�Ë# ó =>'&%fIL�1��Qg�1U7NPQ�SV �SR 1U�Z\ILefe�Xa�1d 3 = + <¬# ó =>'&%9�

c�jRU�Z\IL�1d5QgefK�I�O[S½Xa�&SuORIL]4SVQg�9UJSV GXBS.NJUPjR 1X��g�4]1jRUPQgj¢X��&]1efU\O[QgZ\X��1Qg�$SRU\�LORXaSVILO�� ¼ �¡à Ñ ¢ Ø
QgjP�LQT¤LU��}IL�>SV 1U*Qg�$SVU�O[¤aX�� f �ßg´³jm�¾-SV 1U*Z�X�����T>V ë « ï¢Ú #@? ë ? Ò"è e�Xa©�U\jYXf�&]1efU\O[QgZ\X��;U\j[SRQge5XaSVU
I��XWZY[ à Ñ ¢ Ø\
 ¢ ��cY�LX�Qg�+¾GNP 1U���à3Qgj`d1U�¦1�1U\döQg��X��ye�¦G�gUa¾-N¿U�ez]1j^S�]1j[UzjRQ��1�L��U*Æ&]1I�SRU\jvQ��SV 9UiZ\X��g��� ¼ �9�FILO[e�XBSVQgI��sQgjPX�¤aX�Qg�gX��1��UYIL�§�gQ��1UYNPQ�SR  3 = + <üT)V ë « ï �
¡+Á!Õ Ã+
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�4Z\O[QgK9S5e�¦G�gU�j5XaORU§]1jRU�d SVI3Z\IL���gU\Z¥S5X j[U\Æ&]1U\�9Z\UyI��YZ\ILefe�Xa�1d1j�SV GXBS�Z�IL�1j[SRQ�SR]9SVU{X
K1O[IL�LOVXae{� Ä  1U���NJU�U\�$SVU�OYSV 1U*�GX�efU*Ia�.SV 1U*jRZ\O[QgK9S7e�¦G�gUiIL��SR 1U�Z�ILe5e5X��1d§�gQ��1U�¾-SV 9U
K1O[IL�LOVXae­NPQg���"��U�U¥�4U\Z�]9SVU�d+��W`U\ORUiX�O[UvS NJIfU¥�9X�efK1�gU�j\�5�S
012~,uEF!y¡+Á�¡

�4]1K1K�ILj[U�SR GXaS
N¿U%NPQ�jR vSVIPK1��I�S
SV 9U¢�F]1�1Z�SRQgIL�9j¦à Ä Ñ ¢ Ø d ¢ Ä UC�9K Ñ Öç� ¢ Ø+IL�iSR 1U.Qg�$SRU\O[¤aX��f � gC� � m��FILOç� d k>g�Ó�Ó\Ó�g�k � IL��SV 9UzjVX�efU���OVX�K1 "� Ä UzZ�IL]1��d}d1I�SR 1Qgj7�&M�]1jRQ��1��SR 1U�< + % *
Z\I�e5e5X��1d�X��1d 3 % + « % ì I�¤�U\O5X��1d�I�¤LU\O5X��$XaQg�µIL�DSV 1U§Z\I�e5e5X��1dD�gQ��1U��DW`I�NJU¥¤LU\O�X
��U�SRSRU\O�NJX�M�¾1NP 1QgZ½ {X����gI�NPj�]1j�SVI�O[U\K1O[I4d1]9Z\UvSV 1U��LORX�K1 1jPXa�&M�SVQgefU�¾4Qgj�SRI�NPO[Q�SRU�X�j[ 1ILO^S
K1O[IL�LOVXae{¾�Z�X����;Q�S - ' ë < 3�í ß ("¾+NP 1Q�Z½ yK�U�O[�FILO[e5jPSV 1Q�jYj[U\Æ&]1U\�9Z\U�I��%ORU�K�U\XaSVU�dyILK�U\OVXBSVQgI��1j\�
Ä Uij[ GX����+]1jRU�SV 9Ui�9I�SVQ�IL��I��uXÃ×�ÈEbvÍgÈ�ÈjÛ��%W`U\ORU�Q�j�SV 1U�jRZ�ORQ�K9S��

ð î ñP�&ßCê��áÜAñ¢ù#&%)' ì8î êN�Cê�ñ< + % * Ú^ð ? ð¿ß½â ì ßRæ = ð < ÚRã ì æBð�è&è3 % + «ü% ì= ì «3 % + «0%�#8#
��IiO[]1��SV 1Q�j.jRZ�ORQgK4S�¾$U\�$SRU\O.SV 1UPZ�ILe5e5X��1d - ' ë < 3�í IL��SV 1UPZ\I�e5e5X��1dz��Qg�1Ua�X]zÈvË"ÈE`1U\�$SVU�O
SV 9UiZ�ILefe�X��9d - ' ë < 3�í ß ("�5�S
012~,uEF!y¡+Á!­

¼ �3SR 1Qgj�U¥�9X�efK1��U�¾;NJUfjR GXa�g�.]1j[UfSR 1U5O[I4IaSi¦1�1d1U\OW# ó =C'&%§SVI>¦G�1d SV 1U��FIL]9OiO[I4IaSVj�I��
SV 9UsU\Æ&]GXaSRQgIL�îà Ñ ¢ Ø d ý)^ þ Ö�jRQ�� Ñ ¢ Ø d � SR GXaS���QgU�Qg�~SR 1UsQ��&SRU\O^¤�Xa� f � g�k � m ��W7U\O[UsQgj�X
jRZ�ORQ�K9SvSV GXBS�X��g��I�NPj�]1j�SVI�U��$SVU\O�U�j[SVQ�e�XBSVU\j7�FILOYSV 9Uz�FIL]1OvORIAI�SRjvXaSvO[]1�ySVQgefU�¾+X��1d}SV 9U\�
Z�Xa�gZ\]9�ôXaSRU\j�SV 9UiO[I4IaSVj\�# î ; ìß+ ; ì = Ú � = ð < Ú^ð�èøã í ; ì Ú^ð-è � è

ð îJ+ ; ì�í < ë A)= ÚRñ ? ê�ñ ? ê�ñ-ê$è;ù< + % * Ú^ð ?�# Ú^ð�è ? ð ? ñ1æBð-è= í�*8î ; ì <8V * Ú � = ìG* =>' *C3 = å = í�* ; ( ë>* = í
ë9í)ë #/%�V.' ë =1A * %)' �Væ ? æ ? æ ? æE� � è
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¼ ��K1��I�SRSRQg�1�iSV 1Uv�LORX�K1 +¾ANJU�Xa�gjRI�K1�gI�S[SVU�d�SV 1U��F]9�1Z�SRQgIL�sQ�d1U\�$SRQgZ�Xa�g��M�U�Æ&]GX��"SRI�c\U�ORI1�%�� 1Q�j
K1]9SRj�Xa� ¢ XB�4QgjvQg� �LO[U\U\� Qg�ySR 1Uf¦1�L]1ORUfX��9d3e5X�©�U�j*QTSvU�XajRQgU�OvSVI§jRU\U�NP 1U�ORU�SV 1U�ORIAI�SRj
X�O[U`��I4Z\XaSVU�d+�¢c`�@SVU\O%K1��I�SRSRQg�1�vSR 1UP�LOVX�K9 +¾ASR 1UPK1ORI��LOVX�e N�X�QTSVj%�FILO.SV 1UP]1j[U\O�SVIiU\�$SVU�O��FIL]9O
�&]1ez��U\O[j`Q���SV 1Uv�FILO[eÀI��uX�¤�U\Z¥SVILO f �/gj³4gj±�g�
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cY�§QgefK�I�O[S½Xa�&S�d1Q!R�U\O[U\�1Z�Ui��U�S N¿U\U��}jRZ�ORQ�K9SPef¦1�gU\jPXa�1d{e�¦G��U\j�Qgj�Q���SV 1UvNJX�M
N¿ILOR©&jRK1X�Z\U5Qgjv]1j[U\d+� ¼ �~X�j[Z\ORQ�K9Sief¦1�gU�¾;Xa�g�ud9U�¦G�1QTSVQ�IL�1j�I���¤�XaORQôXa�1�gU�jvX��1d Z�X���Z\]1�gXaSVQ�IL�1j
X�O[Uve�X�d9U�Qg�>X�N¿ILOR©&j[KGX�Z\U�NP 1Q�Z½ §Q�j�X�Z�Z\U\j[jRQ��1�gU��FO[ILe­SR 1UvZ\ILefe5X��1d��gQ��1U�� ¼ �_�¢�9X�efK1��U
�4���9¾;SV 1Uf¤LU\Z¥SVILO ð Z�X��~��U�¤AQgU�N¿U\d~Qgefe5U�d1QôXaSRU\�TM}Xa�@SRU\OiOR]1�9�1Qg�1�§SV 1UfjRZ�ORQ�K9S�j[QgefK1��M}�&M
U\�$SRU\ORQ��1� ð IL��SV 1U�Z\I�e5e5X��1d>�gQ��1U��

_¿M)Z\I��&SROVX�j^S�¾�Q��÷Xµ�F]9�1Z�SRQgIL�)e�¦G�gUa¾7SV 9Uö¤aX�O[QôX��9�gU\j>XaORUy�1I�S{X�Z�Z\U�jRjRQ��1�gUy�FO[ILe SV 9U
Z\I�e5e5X��1d���Qg�1Ua�3c­�F]1�1Z�SRQgIL�µe�¦G��Us GX�j�QTSVjzI�NP�µNJI�OR©�j[KGX�Z\U�Q��1d1U�K�U��1d1U\�$S��FORI�e SV 9U
Z\I�e5e5X��1d§�gQ��1UvNJILO[©&jRKGX�Z�U����� 9Qgj7X�ORORX��1�LU�e5U��&S�X��g��I�NPj`I��1U*SRI�]1j[U*¤aX�ORQgX��1��Ui�1X�e5U�jYQ��
X{�F]1�9Z�SVQ�IL�~e�¦G��UfSR GXaS�X�ORUfSV 1U5jVX�efUsX�j*Qg�3I�SV 1U�O*�F]1�9Z�SVQ�IL�~e�¦G��U\j�NPQ�SV ~�1I�Æ&]1U�j[SVQ�IL�
I���Z\IL�4�F]1jRQ�IL�+�%�GILO�UC�1Xae5K1��U�¾1K9OVX�Z¥SVQgZ\X��g�TMfU�¤LU�O[M��F]1�9Z�SVQ�IL��e�¦G�gU�]9jRQg�9���F]9�1Z�SRQgIL�1j�Ia�uIL�9U
¤aX�ORQgX��1��U�Z�X����gjJSR GXaS�¤aX�O[QôX��1��U ¢ �
¡+Á!â ����������� 	��

$��2~!A����<
Ã"0&?
����6~'������ óz�-��M
��IL]}e5X�M{ 1X�¤�U�SVI�j[SVI�KyX��{c.�P�
c�_øjRU\j[jRQ�IL�y��U¥�FILORUiMLIL]y 1X�¤�U�¦G�1Q�jR 1U�döX5K1O[IE�[U\Z¥S

X��1dfMLIL]fNJI�]1�gd5�gQg©aU�SVIi©�U\U�KsSV 1UPN¿ILOR©zM�IL]s GX�¤LU7d1IL�1U`jRIi��X�O\�u�� 1U7e�¦G��U\j.NPQg���G��U`©�U�K9S
Qg�öMLI�]1O*d9QgORU�Z�SRILO[My�FILOvM�IL]1O��F]9SV]1O[U�]1j[U���_¿]9S*SR 1U\O[U�e5X�My��UfU¥�4K1O[U\j[jRQgI��1j�Z�ORU�XBSVU\d~IL�
SV 9UfZ�ILefe�X��9d ��Qg�1UzSR GXaS�MLI�] NPQ�jR öSVI§©�U\U�K+���� 9Qgj�Z�X��3��U�d1I��1U�NPQ�SV öSV 9UfZ�ILefe�X��9d
í�ë)ë =1���GILO�UC�1Xae5K1��U�¾1j[]1K1K�ILjRUvM�IL]{ 1X�¤�U�U\�$SVU�ORU\d{jRILefUv�ôXaOR�LU7e�XaSRORQ�Z\U\j � g � g ( X��1d§X
j[MAez��IL��QgZYUC�4K1ORU�jRjRQ�IL�Ë# î ë æað�âBÜøÝ¤Ò�æað Ý A�Q���SV 1UYZ\IL]1O[jRUvI���X�Z�ILefK1]9S½XBSVQgI��+� ¼ ��SV 9U
�1UC�4S`j[U\jRj[QgIL�"¾-M�IL]§d1I5�9I�S�NPQgj[ §SRIfO[U\U��&SRU\OPSV 1U�jRU�e5XaSVO[QgZ\U�j�ILO�SVIfORU¥S MAK�UvSV 9Uij^MAez��I��gQgZ
U¥�4K1O[U\j[jRQgI��1j\� ¼ �9j[SVU\X�d*M�IL]�Z\X��ijVX�¤LU%SV 1U�eäSVI7X�¦G�gUa¾aUa���1� 3 % *�í�* V.#8#�¾aNPQ�SV �SV 9U�Z�ILefe�X��9d
í�ë)ë = 3 % *-í�* V.#G#-�l�� 9QgjsNPQg���7jRX�¤LUySV 1U}¤aX���]1U\j�I��*X��g�PSV 1U}¤aX�O[QôX��9�gU\jfMLIL]) GX�¤�U ]9jRU\d"�
¼ �`MLIL]DIL�1�TM3NJX��$S�SVIyjRX�¤�U�SV 1Us¤aX���]1U\j�I�� � g � g ( ¾%N¿U�Z�Xa��O[U�¦G�9U>SR 1U�Z\I�e5e5X��1d~SRI
í�ë)ë = 3 % *-í�* V.#G# F ® H ��c�S�MLI�]1O��1UC�4S�jRU\j[jRQ�IL�+¾"SRIsORU¥SVORQ�U�¤�U�SV 1U�jRU�¤aX�O[QôX��9�gU\j�¾�]9jRUzSV 9U
Z\I�e5e5X��1d + % ë « 3 % *-í�* V.#G#-�
Ã"0&?
����6~£�6��;��!A<

¼ � Xad1d1Q�SRQgIL�3SVIyjVX�¤AQg�9�ö¤aX�O[QôX��9�gU\j�¾¢NJU§X���jRI}NJX��$S�SVIö��U>Xa�1�gU�SRIöjVX�¤LU�SV 9U§��OVX�K1 9j
X��1d�¦1�L]1ORU�jzK1O[I4d1]9Z\U\dD�$M3IL]1O�N¿ILOR©-�ö��I}jVX�¤LU�SR 1UsZ\]9ORORU��$S�¦G�L]1O[UsQg�~SR 1U��FILO[e·I��`X



úuûGü\ý¢þáÿ ���y� ü��l�í
���������� �
� �!�&��ÿ´� �L�

K�ILj[SRjRZ\O[QgK9S�¦G��U¿�FILO;K1O[Qg�$SVQ��1�1¾B]1jRUJSR 1UJZ�ILefe�X��9dÃ<.' ; ì.* ã «C< í  ß; - ê �¢�� 1Qgj;NPQg���$K1ORIAd1]1Z�U
X�K�I�j[SVj[Z\O[QgK9Sv¦G��UzQg�yM�IL]1OvZ\]9ORORU��$S�d1Q�ORU�Z�SVI�O[ML¾  ß; - ê;ß < í � ¼ SiZ�X��ö��U�K1ORQ��$SVU\döIL]4S�]1jRQ��1�
NP GXaSRU�¤�U\O�Z\ILefe�Xa�1d1j¢MLI�]1O.j[MAj[SRU\e³]1j[U\j\�.��I�jVX�¤LU7X�¦G�L]1O[UPjRIvSV GXBS.MLIL]fZ�X���d1I��F]1O^SV 1U�O
N¿ILOR© IL��QTS�¾�K1]9SzSR 1U�Z�ILe5e5X��1d9jiSR GXaSz��U\�1U�OVXaSRU\d�SV 9U5¦G�L]9ORU�Q���X�e�¦G��U�� Ä  1U\��M�IL]
U\�$SRU\OPSV 1U��GX�efUvI���SV 1Q�j�ef¦1�gU�¾4SV 1Uv¦G�L]9ORUvNPQg���"��Ui��U\�1U�OVXaSRU\d{X��$X�Q��+�Zi�B!&,�01�B����6������������ 	��+
$��2~!A����<

¼ S�QgjJQgefK�ILO^S½X��$S%SVI���UvX��9�gU7SRIzK1O[U\jRU��$S`M�IL]1OP�§c.�P�;cY_�NJILO[©�Q���X*N¿U\�g��ILOR�LX��1Q"c�U\d+¾
ORU\X�dGX��9�gU�e5X��1�1U�O\��W`U\ORUfX�O[U�jRILefU�Qg�9j[SVO[]1Z�SRQgIL�9j�SVI> 1U\��KyMLIL]öd1I>SV 1Q�j\� Ä U�Qg���g]1j^SVORXaSVU
NPQ�SR µX���UC�9X�e5K9�gU����4]1K9K�ILj[U�K1ORI��1�gU�e k5Qg��j[ILefUsX�j[jRQg���1e5U��$S�X�j[©Aj*MLIL]�SRI�jR]9e SV 9U
K�I�N¿U\O*jRU�ORQgU�ji�FI�O�ý�þfNPQ�SR µ�sSVU�ORefj\¾�Z\ILefKGX�O[U�NPQTSV  SV 1U��{c.�P�
c�_��F]1�1Z�SRQgIL�ø= ð < Ú^ð-è ¾
X��1d�K1��I�S�SV 1U§ORU�jR]1�TSVj�IL�DSV 1U>Q��&SRU\O^¤�Xa� f ÖY�.gC�Em����� 1Qgj�N¿IL]1�gd���U§d9IL�1U>NPQ�SV �XöjRZ�ORQgK4S
e�¦G�gUa¾�NP 1Q�Z½ }NJU�jR GX�����Z\X��g�n( ò = ð < ß ("� ¼ SYN¿IL]1�gd�Z\IL�1j[Qgj^SvI��¢SR 1U��FIL���gI�NPQg�1��j[U\Æ&]1U\�9Z\U�I��
Z\I�e5e5X��1d1j��

ð î ã&ÜP�&ßáÜ@�áÜ.ù* =C')( î ê+ù
ò î % ì = í Ú í ; ó = Ú^ð-èAè;ù#&%)' ì�î êN�áà* =>'>( î¯* =>')( ßRæ;Ú^ð1é ì è;ù

ò î òäÝ * =>'>( ù= ì «� ð � ? ò � ?�= ð < Ú^ð�è � ? Ú^ò4ã = ð < Ú^ð-èAè � �( ë ð =>'8'&%)' î ( ë ð%Ú ë Ò í Ú[ò ã = ð < Ú^ð-è&èAè< + % * Ú^ð ? ò ? ð ?	= ð < Ú^ð-è ? � ã&ã � è
¨7I�N�NP 1U��sMLIL]�U\�$SVU�O¿SV 9UYZ\I�e5e5X��1d|( ò = ð <�¾4MLI�]�NPQg���GK1ORIAd1]1Z�UY�FIL]1O�Z\IL��]1ef�1j¿Ia�
�&]1eÅQ
��U\ORjJIL�sSV 1UYjRZ\O[U\U��+¾1SV 1UY�A]9ez��U�OÅ�[e5XB�4U\O[ORILO	��IL�sSR 1U�jRZ�ORU�U\�+¾-X��9d�Xz�LOVXaK1 sQg�sX�¦G�L]1O[U
NPQg�9d1I�N��¢��I�O[U\Z\I�ORd�SV 1Q�j.K1ORI��LOVX�e�SVI���U�SV]1O[�1U\dfQg�"¾�SVIL��U�SV 9U\O¢NPQ�SR zSV 1UPIL]4SVK1]9S\¾LNJUP]1j[U
SV 9U�« ; ë ' ò Z�ILe5e5X��1d9j\�v�� 1U�Z�ILe5e5X��1d�« ; ë ' ò *%ÍgÐ�Ë�Ê�É�Ð`K1ORU�KGX�O[U\j�X�����SR 1Uz�FIL�g��I�NPQg�1�
IL]9SRK1]9S\¾�SVIL��U�SV 9U\O¢NPQ�SR �X��$Mz©aU�MA��I$X�ORd�Z�ILe5e5X��1d9j\¾aSRIv��UJK1]9S.Q���XYSVUC�4Su¦G�gUJSR GXaS.Z\X�����U
U\d9Q�SVU�d+���� 1U�Z\I�e5e5X��1d�« ; ë ' ò %)#8#yXB�@SVU\OvO[]1�1�1Q��1��SV 1U�K9ORIL�LORX�e NPQ��g�uX�Z�SR]GX��g�TM{NPO[Q�SRU
Qg�$SRI�SR 1Uv¦G�gUa� ¼ �{I�]1O�Z�X�j[U�¾GN¿U�N¿IL]1��d{U��$SVU\OPSV 9UiZ�ILefe�X��9d1j

Å&Å « ; ë ' ò <1'&% Ò + =�( ê
Å&Å ( ò = ð <
Å&Å « ; ë ' ò %)#8#

�� 1U�¦1�gU|<1'&% Ò + =�( ê Z\IL�$S½XaQg�1jiSV 1Us�&]1efU\O[QgZ\X��%jRZ\O[U\U��µIL]9SVK9]9S�¾¢�9]9S��1I�SiSV 9Us�LOVXaK1 +� ¼ S
�gIAIL©&j��gQ�©�U�SR 1Qgj��
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Figure 1.  5 term approx, and true exp(x) (dashed line)
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