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         Sunny Overcast Rain

High Normal

No Yes

Outlook

Humidity Wind

Strong Weak

No Yes

Yes
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Which attribute is the best classifier ?

High Normal Weak Strong

Gain(S,Humidity)
   = 0.940 - (7/14) .985 -(7/14).592
   = 0.151

Gain(S,Wind)
= 0.940 - (8/14).811 - (6/14)1.0
= 0.048

[3+,4-]
E = 0.985

[6+,1-]
E=0.592

[6+,2-]
E=0.811

[3+,3-]
E=1.00

Humidity Wind
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Sunny Rain

Outlook

[9+,5-]

[D1,D2, ... D14]

Overcast

[D1,D2,D8,D9,D11] [D3,D7,D12,D13] [D4,D5,D6,D10,D14]
            [3+,2-]  [4+,0-][2+,3-]

? ?Yes

Which attribute should be tested here ?

nYßiÜ íxí)ý l?þ æ sTþ&éõsTþ0ö@sTþ&øõs%þ æ7æ
× É2}�pVÁ�nYßiÜ íxí)ý sTz|dfw~}���}�e�r Â7l þ@± ø ÿ4þ ©ÔÁ�è2°AùeÂ þõ±êþ © Á�é2°AùeÂ þ@±êþ l ± ø ÿQþ
× É2}�pVÁ�nYßiÜ íxí)ý sut³vxw"y�vx�kÉ�e�dF�kvbÂ�l þ@± ø ÿ4þ © Á�é2°AùeÂ þ@±Gþ © Á�é2°Aù[Â æ�±Gþ l ± ù ÿ4þ
× É2}�pVÁ�nYßiÜ íxí)ý sT�?}ºpY�+Â7l þ@± ø ÿ4þ ©ÔÁ�é�°AùeÂ æk±êþ ©ÔÁ�è�°4ùeÂ ± ø æ ö�l ±Gþ�æ ø
�D�-_ON=)$'CëØÅ ¹©�O�����E���r�-�*�����W���9�*���[�����O���U���������W� ���������(���[���r���[�C���r�6� �r�[��¯O� ������� ���×�6�÷�����¨�*¥?¹©�O�
� � �*���O���[�P�+­[�E�M�[�����J�*�r�p���6��� ���×� �C�r�[�p�U�6�r���(���=�6�B�O���O�P�O��� �+���[�B�*�Q�J�[�A�O�(�U¥�¹©�O� �¦�[� z)�.{e��l��7�Uª
�r�U�U�B�O�U�4���B�6���6�[���L�=������� ���Q�´�U­O�*�M�O���(���*�[�L�r�[����������� ¢ ���U�6�M�(���;���(�*�u�O�7�7�´�
���r���+�-�6�r����¯B�(�9� ���6�
� � �6¥º¹©�O���6� �O�������q���[�A�O�(�¾�
����� ¢ �����[���r�[�U�D�U­7�B�*�[�O�(��° ¢ �´���U���(�+�r���[�R� �[���E��� �r� ¢ �O�r�¬�
���r�|�O�����[�����
���[�������|�E�r�����S�4�E���p�r���-�9� ����� �r���r�[� �[�+�Ó��� ¢ �r�+�$�©���X�U­O�*�M�O���(�U¥

2A<[.p@`24!+�0!+�=)$#ON=_O�&!1�='�!1)$'*'Oaq
������¬@�)1#�%9'*�1��%(#O<O!+��<BN='*�
,/#7)¬'627%U�C<�'*ÒvT-'624,º<=#�>�'�N�<[!1��T`'*�-!+�='E)
#7,Y!1�=' ,/#7T�T-#QÒR��<=_�!�Ò�#´%(#O<=>��-!+�-#O<=�u24)$' :p'E!�Å?Á æ Â¾'E57'E)1.�24!1!$)+�-H3N=!$' ��2A�
2AT-)$'62A>=.´HY'E'*<;��<3%9T�N�>='*>
2AT-#O<�_J!+�=���u@324!+�p!1�=)1#7N=_O�p!+�=' !1)$'E' #7)�Á�éeÂ�!1�=' !1)U24��<���<=_J'98�2A:p@3T-'*�u2A�1�$#=%9�³24!$'6>�ÒR�-!1�p!1�����uT-'624,
<=#�>�'�2AT�T �32*57'W!1�='×�+2A:p'L!U24)$_7'E!024!1!$)+�-H3N=!$'W542AT�N�'ÏÁn��a¦'Oa-Z¬!1�='*�-);'*<[!1)$#7@B.Ã���qºE'*)$#+Â(aj�D�-_ON=)$'
ë×��T�T�N��$!1)+24!1'*��!+��'C%9#7:p@3N=!+24!+�-#O<=�J#7,���<=,/#7)1:024!+�-#7<Õ_O2A��< ,/#7)M!1�='&<='98�!´�$!1'E@ ��<Ô_7)$#QÒR��<=_P!+�='
>='6%9���1�-#O<L!1)$'*'Oa"
"�='´^3<�2AT�>='6%9���1�-#O<L!1)$'*'|T-'624)1<='*>LHB.�w¬ë`aêùp,/)$#O: !+��' æ ë0!$)U2A��<���<�_0'E8=2A:p@3T-'*�
#7,±
D24H3T-'�éS��� �1�=#QÒ <P��<W�D�-_ON=)1' æ a

æ ó



î d � d�ò ÿ<�ÌÝ©ã`â6h����*fm��� ÝDk`g[��� �Bk�cQg4h á oÀb���gOf��*fnãYo Ð¬cQ���´ÖÊ�[k�c4oDfno�ñ
w¬ë3a ùW�$'�2Q)U%U�='*��2×�[.B@Y#A!+�='*�$'*���$@`27%('C,/#7)|#O<='&!+�324!|^�!1�|!+��'C!1)+2A��<���<=_�'98�24:p@3T-'*�*a�
"�='C�[.[Ø
@Y#7!1�='*�1���"�$@`27%('��$'�2Q)U%U�='*>CHB.Lw
ë`aêù|����!+�='J�$'E!�#7,¾@Y#7�+�1�-H3T-'�>='6%9���1�-#O<C!$)1'E'*�*a
w
ë`a ù´@`'*)$,/#7)+:p�"2
�1��:p@3T-'9Ø�!1#4Ø�%9#7:p@3T-'98çZ�����T�T�Ø�%9T���:|H3��<=_��$'624)+%��´!+�=)$#ON=_O�|!+�����±�[.B@Y#7!1�='*�1���q�$@`2A%9'OZQHY'E_O��<�<=��<=_�Ò �-!+�
!+��';'*:p@�!r.�!1)$'E'[Zç!1�='*< %9#7<��1��>='E)+��<=_P@�)$#7_7)1'*�1�1�-57'*T-.�:p#A)1'p'*T³24HY#7)+24!1'p�[.B@Y#7!1�='*�$'6�J��<Ô�$'624)U%U�
#7,©20>�'�%9���1�-#O<P!1)$'*'M!+��24!�%(#7)$)1'6%(!+T-.P%9T³2A�1�1�-^�'*� !1�='´!1)+2A��<���<=_0>324!+2�a"
��='´'E542AT�N324!1�-#O<L,nN=<3%(!+�-#O<
!+��24!;_ON���>�'6�S!+�����;����T�T�Ø�%9T���:|H3��<=_Õ�$'624)+%������p!1�='×��<�,/#7)+:02Q!+�-#O<»_[2A��<�:p'62A�1N=)$'[aÓ÷¬.»5��-'EÒR��<�_
w¬ë3a ùJ��<&!$'E)+:;�
#7,ç�-!+���$'624)+%��0�$@`2A%9'�2A<�>&�$'624)U%U�&�$!$)U24!$'*_A.[Z7Ò�'�%E2A<0_7'E!��$#O:S'���<��1�-_O�[!¬��<[!$#��-!1�
%E24@`24H���T��-!+�-'*�"2A<�>PT���:;�-!U24!1�-#O<��*a

w
ë`a ù�FG�"�[.B@Y#7!1�='*�1��� �$@`27%('J#A,q2AT�T\>='6%E���1�-#O<C!1)$'*'*� ���R2p%(#O:p@�T-'*!$'J�$@`27%('J#7,�^3<��-!$'M>����+%9)$'E!1'9Ø
542AT�N='*>Ô,nN=<3%(!+�-#O<��*Z¾)1'*T³24!+�-5A';!$#×!+�='C26542A��T³2QH3T-'024!1!$)+�-H3N=!$'*�6a?÷¬'6%E2AN��$'0'E57'E)1.Õ^�<��-!1'&>����+%9)$'E!1'9Ø
542AT�N='*>Ó,nN�<3%(!+�-#7<j%E2A<ÂHY'×)$'*@=)1'*�$'6<O!1'*>ÓHB.��1#7:p'×>='6%9���+�-#7<�!1)1'E'OZ w¬ë`aêùÔ2657#O��>��p#O<='W#7,�!+�='
:02bÜr#7)S)+���$K���#7,�:p'E!+��#�>��p!1�324!;�$'624)+%��Ã��<3%(#O:p@3T-'E!1'P�O.B@Y#7!1�='*�+���p�$@`27%('*�*aÓw¬ë`aêù¶:02A��<O!U2A��<��
#O<�T-.Ö2��1��<=_7T-'P%9N=)$)1'*<[!S�O.B@Y#7!1�='*�+���S2A���-!��1'624)+%U�='*�|!+�=)$#ON=_O�Ö!1�='P�$@`27%('C#7,R>='6%9���1�-#O< !1)1'E'*�*a
÷¬.?>='E!1'E)+:p��<���<=_p#O<�T-.P2S�+��<�_OT-'M�[.[@Y#7!+��'6�1���*ZYw¬ë3a ùST-#7�1'*��!+�='|%E24@324H3��T��-!+�-'*��!1�324! ,/#OT�T-#QÒv,/)1#O:
'98�@3T��³%9�-!+T-.L)1'E@�)$'*�1'*<[!1��<=_W24T�T©%(#O<��1���$!1'*<[!��[.[@Y#7!+��'6�$'*�*a;w¬ë`aêùC��<Õ�-!+��@�N=)1'p,/#7)1: @Y'E)1,/#A)+:;��<=#
H`27%+KB!$)U27%+K���<�_S��<?�-!1���$'624)U%U�ºau��<3%('J�-!��$'*T-'�%(!1�"24<P24!1!$)+�-H3N=!$'�!1#S!$'*�1!"24!"2|@`24)1!1�³%9N�T³24)�T-'E57'*TY��<
!+��'"!$)1'E'OZA�-!q<='E57'E)qH327%+KB!1)+27%+K��D!1#�)1'6%(#O<��1��>='E)±!+�����©%U�=#7�³%9'"2A<=>S�='*<3%(' �-!q���q�1N��+%('E@�!+�-H3T-'�!1#�!+�='
N��1N32AT�)1���1KB�±#7,Y����T�T�Ø�%9T���:|H3��<=_��$'624)+%���Ò �-!+�=#7N=!±H`27%+KB!1)+27%+K���<=_ØÅ¾%(#O<[5A'*)$_O��<=_�!$#M2�T-#=%E2ATB#7@�!1��:02�a

"��'p>����+2A>=542A<[!+24_7'��='E)1'p����!+�32Q!�Ò�'�ÒR��T�TD<=#A!�_7'E!�!$#?!+�='�HY'*�$!J�O.B@Y#7!1�='*�1'*�*a|w¬ë`aêù&N��$'*�J2AT�T
!1)+2A��<���<=_Ô'98�24:p@3T-'*�&2Q!0'627%U�Â�$!$'*@j��<Ó!+��'��$'624)U%U��!1#Ö:02QK7'×�$!+24!+���$!+�³%E2AT�T-. H`24�1'*>Â>='6%9���1�-#O<��
)1'E_[2Q)+>���<=_L�=#QÒ¡!$#W)1'E^3<='0�-!+�´%9N=)$)1'*<[!´�O.B@Y#7!1�='*�+���*a0��< 2A>=542A<[!+24_7'p#7,�N��1��<=_L!+�����M:p'E!+��#�>
���?!1�324!?!1�='Õ)$'6�1N�T-!1��<=_��$'624)+%��À���P:�N�%��vT-'*�1�?�$'6<=�+�-!1�-57'�!1#Ã'E)1)1#A)+�?��<ü��<�>=�-5���>�N32AT�!$)U2A��<���<�_
'98�2A:p@�T-'6�*a

î d � d � á oDäDåDgAâ6f^Ù�� ï fnkØ�pfVojb��BgOfm�*fnãYo Ð¬cQ�0�
ÖÊ�[k�cQoDfVo�ñ
t �-57'*<�2�%(#OT�T-'6%(!+�-#O<M#A,3!1)U24��<���<=_�'98�24:p@3T-'*�*ZQ!+��'*)$'"24)1'¬!r.B@3�³%E2AT�T-.J:;2A<[.´>='6%9���1�-#O<´!1)$'*'*�±%9#7<��1���$Ø
!1'*<[!"Ò �-!+�C!+�='*�$'J'98�2A:S@3T-'*�6aq
"��'M��<�>�N�%9!1�-57'�H3�³2A��#7,©w¬ë`aêù|!1�='E)1'E,/#7)$'M%9#7<��1���1!1��#A,±>='*�+%()+�-H3��<�_
!+��'¶H`24�+���&HB.ÓÒ ���³%U�À�-!P%U�=#[#O�$'6�0#O<='�#7,J!+�='*�$' %(#O<=�+���$!$'6<O!C�[.B@`#7!+�='*�$'*�C#Q57'E)&!1�='�#7!+�='E)1�6a
ûü���³%U�?#7,�!1�='*�1'J>�'�%9���1�-#O<C!$)1'E'J>=#B'*��w
ë`aêùS%U�=#B#O�$'QýW��!R%U�=#B#7�1'*��!+�='�^�)+�$!R27%E%('E@�!U2QH3T-'�!$)1'E'J�-!
'*<3%(#ON�<[!$'E)+�±��<S�-!1�q�1��:p@3T-'9Ø�!1#4Ø�%9#7:p@3T-'98çZ�����T�T�Ø�%9T���:|H���<=_��$'�2Q)U%U�|!+��)1#ON=_7��!1�='"�$@`27%('�#7,3@`#O�1�+�-H�T-'
!1)$'E'6�*a�
"��'0w¬ë`aêù0�$'624)U%U���$!$)U24!$'*_A.ÞÁV20Â �$'*T-'6%(!+����<W,V2657#7)R#7,u�1�=#7)$!1'E)�!$)1'E'*��#�57'E)�T-#O<=_7'E)�#O<='*�
2A<�>JÁnHéÂ±�$'*T-'�%(!1�q!1)1'E'*�©!1�324!©@3T³27%('"!+�='�24!1!$)+�-H3N=!$'*�qÒR�-!+�p���-_O�='*�$!u��<=,/#7)1:024!+�-#7<�_[2A��<;%9T-#O�$'6�$!q!1#
!+��'")$#B#7!6aºû ' %E2A<p24@�@=)1#�8=��:;24!1'*T-.´%U�32Q)U27%(!1'E)1�»º*'��-!+�±H��³2A�©2A�©2�@=)1'E,/'E)1'*<3%('�,/#7)q�1�=#7)$!©>='6%9���+�-#7<
!1)$'E'6��ÒR�-!1�L���-_O�P��<=,/#7)1:024!1�-#O<C_[2A��<?#Q57'E) %(#O:p@3T-'98C!$)1'E'*�*a

æ�ÿ



î d � d�� á �)�Eå��+�;fVojb���gOf��*fnãYo Ð¬cQ���´ÖÊ�[k�c4oDfno�ñ
ô©)+27%(!+�³%E2AT����1�+N�'6�p��<�T-'624)1<���<=_ >='6%9���1�-#O<»!1)1'E'*�p��<3%9T�N�>='P>='E!1'E)+:;��<=��<=_ �=#QÒ >�'*'E@3T-. !1# _7)1#QÒ
!+��'Ö>='6%9���1�-#O<ü!$)1'E'OZ��324<�>�T���<=_j%9#7<[!+��<BN�#ON�� Ø�542AT�N='*>¸2Q!1!1)1�-H3N=!$'6�*Z�%U�=#B#7�+��<�_j2A< 24@�@�)$#7@�)+�³2Q!1'
24!$!1)+�-H�N=!1'¶�$'*T-'6%(!+�-#O<j:S'�24�+N�)1'OZ"�32A<�>�T���<�_»!$)U2A��<���<�_»>324!+2 ÒR�-!+�À:p���+�1��<=_»24!1!$)+�-H3N=!$'�542AT�N='*�*Z
�32A<=>�T���<=_024!1!$)+�-H3N�!1'*�"Ò �-!+�P>��»¹Y'*)1��<=_0%(#O�$!1�6Z�2A<�>P��:p@�)1#�5���<=_;%(#O:p@3N�!U24!1�-#O<32ATX'	Ã&%9�-'*<3%(.[a
æ a Ç ÙYãXfnäDfVo�ñ��#Ù��[cQÈDâEâ6fVo�ñ â6h���b?k�â*k

��='S2AT-_A#7)+�-!1��: >='*�+%()+�-HY'*>×��<�
D24H�T-' æ _7)1#QÒ �R'627%U�LH�)U2A<�%��W#7,±!+�='´!1)1'E'8Ü N��$!�>='E'E@3T-.
'*<=#ON�_O�Â!1# @Y'E)1,/'6%(!+T-.Ó%9T³2A�1�+�-,/.»!1�='�!$)U2A��<���<�_ '98�2A:p@�T-'6�*aÀûü����T-'×!1�����&���&�$#O:p'E!+��:S'6�
2P)1'62A�$#O<324H�T-'&�$!1)+24!1'E_7.OZ���< ,V27%(!|�-!|%E2A< T-'�24> !1#�>��»Ã&%9N�T-!1�-'6��ÒR�='*<Ô!+�='E)$'C���´<=#O���$'0��<
!1�='0>324!+2�Zç#7)JÒR�='*<Õ!+�=';<BN�:|HY'E)J#7,¬!$)U2A��<���<�_L'98�24:p@3T-'*�J���J!$#B#W�1:02AT�T±!1#P@�)1#�>=N3%('&2
)$'*@=)1'*�$'6<O!U24!1�-57';�+2A:p@�T-';#A,�!+��'0!$)+N=';!U24)$_7'E!J,nN�<3%(!+�-#O<ça&��<Ô'*�-!1�='E)´%E2A�$'*�6Zº!+�=���M�1��:p@3T-'
2AT-_A#7)+�-!1��: %E2A<v@�)$#�>�N3%('Õ!1)$'*'*�?!+��24!P#Q5A'*)$^�!?!+��' !$)U2A��<=��<=_Ã'98�2A:S@3T-'*�6a�� Ì ¿ È � Ð � É4Èq=
t �-5A'6<L2;�[.[@Y#7!+��'6�1��� �$@`27%('PzÔZ`2S�[.B@Y#7!1�='*�1���6ùXå[z ��� �+2A��>P!$#0#Q5A'*)$^�! !1�='M!$)U2A��<���<�_
>32Q!U2´�-,\!+�='E)1'�'98=���$!1�¬�1#7:p'�2AT-!1'E)1<324!+�-5A'��O.B@Y#7!1�='*�+���¦ù
	qåHzÔZ[�1N3%U�&!1�324!��&�32A�¬�1:02AT�T-'E)
'E)1)$#7)�!1�32A<Mù 	 #Q57'E)�!1�='�!$)U2A��<���<�_�'98�24:p@3T-'*�*Z[H3N=!8ù 	 �324�"2|�1:02AT�T-'E)¬'E)1)$#7)�!1�32A<MùC#Q5A'*)
!1�='J'6<O!+�-)1'J>=���1!$)+�-H3N�!+�-#O<C#7,±��<��$!U2A<�%9'*�*a
�D�-_ON=)$'Ûùp��T�T�N=�1!$)U24!$'*�"!+��'´'	¹Y'�%(!"#7,±#Q5A'*)$^�!1!1��<=_0��<W2p!r.B@��³%*24T¾24@=@3T��³%E24!+�-#O<?#7,±>='6%9���+�-#7<

0.5

0.5

0.7

0.8

0.9

0 10 20 30 40 50 60 70

Training Data 
       Test Data

Size of tree (number of nodes)

A
cc

ur
ac

y

�D�-_ON=)$'"ù§Å ²¬�Q�U�r¯7�r� ���O�¬�����7�(�U�������6��� �����D���(�*�r�O���[�O¥ ! �Ì�%c[¥~B¬�*�[�[�Y�[�+���[�A�O���Y� �¬�6�r�(�×� �O�q�7�(�U�������6�
� �����6°A�r�[���6���+�[� �6�+�J����� �[�
� �������J�9�6���O�r�(�J�9������� �[�
� � �*���[���O���U­O�*�M�O���(�����[�U�r�(�6���(�D�M�6�[�*� ���O���(�E�����Q¥
D �(�q�+�Q���U°A�
�O�����J�9�6���O�r�(�M�9�����©�����U�q���3�r�(���q�U­[�E�M�[�����D���B�O�U�=�U�B�O�U�4�q���3�r�[���r�$�*���O���[���+­[�E�M�[������°
�6�U�U�O�$�6�1��¯O� ���
���[�U�r�(�6���(�U°7� �[�U�;�7�(�U���9�*�r���U¥

æ ö



T-'624)1<���<=_`aÓ��<Ó!+�=���0%E2A�$'[Zu!+�='Õw
ë`aêù 2AT-_A#7)+�-!1��:ú���&24@=@3T��-'*>�!$#Ô!+�='L!U2A�$K»#7,�T-'624)+<���<�_
Ò ���³%U�0:p'*>��³%E2AT�@324!+�-'*<[!1�
�32657'�2J,/#7)+:õ#7,ç>��³24HY'E!$'6�*aq
��='��=#7)+�»ºE#O<O!U2AT32Q8=���u#7,\!1�����u@3T-#7!
��<�>=�³%*2Q!1'*�´!+�='C!1#7!+2AT�<[N�:|HY'E)�#7,R<=#B>='*�S��<Ö!1�='P>='6%9���+�-#7< !1)$'*'OZ©2A�|!+��'?!$)1'E'P���´HY'*��<=_
%(#O<��$!$)+N3%(!1'*>ºa×
��='C57'E)1!1�³%E2AT
2Q8=���|��<�>��³%E24!$'6�M!1�='P27%E%9N=)+27%(. #A,"@�)1'*>��³%(!+�-#7<��|:024>='&HB.
!1�='&!$)1'E'OaP
"��'C�$#OT���>ÔT���<='0�1�=#QÒR�|2A%*%9N=)+27%(.Õ:p'62A�1N=)1'*> #Q57'E)|2A< ��<�>='E@Y'*<�>�'6<O!��$'E!´#7,
!$'6�$!�'E8=2A:p@3T-'*��Án<=#7!J��<3%9T�N�>='*>Ô��<¶!+�=';!$)U2A��<=��<=_L�1'E!}Â(a;ô©)$'*>��³%(!U24H3T-.OZ\!1�='&27%E%9N=)U2A%9.×#7,
!1�='�!1)$'E'�#�57'E)¬!+�='�!1)+2A��<���<=_|'98�2A:p@�T-'6�¬��<3%()1'62A�$'*��:p#7<=#7!1#7<��³%E2AT�T-. µì���-!+%U�='*T�T�Z æ ø7ø ÿ�· 2A�
!1�='M!1)$'E'M_A)1#QÒ �6auxR#QÒ¬'*5A'*)*Z=!1�='|27%E%9N=)+27%(.?:p'62A�1N=)1'*>P#�57'E) !+��'´��<�>='E@Y'*<�>='*<[! !1'*�$! '98BØ
2A:S@3T-'*�±^�)+�$!©��<3%()1'62A�$'*�*Z4!+�='*<S>='6%9)$'62A�$'6�*a����u%E2A<SH`' �1'E'*<ºZA#O<�%9'�!+��'"!1)1'E'"�1�»º*'�'98�%('E'6>=�
24@=@�)1#�8���:024!1'*T-.Wé7ù&<=#�>='*�*ZX,nN=)1!1�='E)�'*T³24HY#7)+24!+�-#O<W#7,u!1�='S!$)1'E'S>='6%()1'62A�$'*���-!1�J27%E%9N=)+27%(.
#Q5A'*)©!+�='R!1'*�$!u'98�2A:p@3T-'*�u>='*�$@3�-!1'R��<3%()1'62A�1��<=_M�-!+�¬2A%*%9N=)+27%(.�#O<;!1�='�!$)U2A��<=��<=_M'98�2A:p@�T-'6�*a
	R2A<�>=#7: <=#O���$'?��<»!1�='?!1)+2A��<���<=_×'E8=2A:p@3T-'P%E2A<»T-'62A>Ö!1#¶#Q5A'*)$^�!1!1��<=_`aÕ��<»,V2A%9!*Zq#Q5A'*) Ø
^�!$!+��<=_×���´@Y#7�+�1�-H3T-'0'E57'*< ÒR�='*< !1�='&!$)U2A��<���<�_�>324!+2×24)$'C<=#7���1'9Ø�,/)$'*'OZº'*�1@`'�%9�³2AT�T-.¶Ò �='*<
�1:02AT�T
<BN�:´HY'E)+�|#7,"'98�24:p@3T-'*��24)1'?2A�1�$#=%9�³24!1'*>ÔÒR�-!1�»T-'624,"<=#�>�'6�*a¶��<Ö!1�����S%E2A�$'OZ±�-!����
]BN=�-!1'�@Y#7�+�1�-H3T-'�,/#7)©%9#7��<3%9��>='*<[!U2AT[)1'E_ON=T³24)+�-!1�-'6��!$#�#�%*%9N=)q��<�ÒR���³%U���1#7:p' 24!$!1)+�-H�N=!1'"��24@=Ø
@Y'*<��"!1#;@`2Q)1!+�-!1�-#O<?!1�='M'98�2A:S@3T-'*��57'E)1.CÒ¬'6T�T�Z�>='*�$@3�-!$'MH`'6��<�_0N�<=)$'6T³2Q!1'*>?!1#;!1�='|27%(!+N�2AT
!+24)1_7'E!M,nN=<3%(!+�-#O<ºa&ûü�='*<='E57'E)|�1N3%U�Ö%(#O��<3%9��>='*<[!U24Tq)1'E_ON�T³24)1�-!+�-'*��'98=���$!6Z�!1�='E)1'&���|2L)+���$K
#7,¬#Q57'E)1^=!1!+��<�_`a&��57'E)1^�!$!+��<=_L���´2L�1�-_O<=�-^`%E2A<[!�@�)+27%(!+�³%E2ATq>��»Ã&%9N�T-!r.×,/#7)M>='6%9���1�-#O<Õ!$)1'E'*�
T-'624)1<���<=_`aÃ��57'E)$^�!1!1��<=_ÕÒ�2A�S,/#ON=<�>Ã!1# >='6%()1'62A�$'?!+�='W27%E%9N=)U2A%9.Ô#7,�T-'�2Q)+<='*>Ã>='6%9���+�-#7<
!$)1'E'JHB. æ*þ Øré7ù��¡#O<L:p#7�1!"@=)1#7H3T-'*:;�*a

é=a á oDg7ã`cQÝuã`c�k=â�fno�ñ � ãYo\â6fVoçå�ãYå�� Õ�
Jk3mVå��Bä Ç âEâ*cQf��±å¾â)�+�

��='���<��-!+�³2AT¾>='E^3<=�-!+�-#O<W#7,�w
ë`a ù;����)1'*�$!1)1�³%(!1'*>W!1#?24!1!$)+�-H3N�!1'*��!1�324!�!+24K7'´#O<Õ20>����+%9)$'E!1'
�$'E!
#7,X5A24T�N='*�6a±�±�-)1�$!6Z7!+�='�!+24)1_A'*!
24!1!$)+�-H3N�!1'RÒR�=#O�$'R542AT�N='����u@�)1'*>��³%(!$'6>pHB.S!+�='�T-'624)+<='*>
!$)1'E'":�N��$!±HY' >����+%()1'E!$'�542AT�N�'6>ça©�['6%(#O<�>ºZ4!+��'R24!$!1)1�-H3N=!1'*�±!$'*�1!$'*>S��<�!1�=' >�'�%9���1�-#O<�<=#�>='*�
#7,u!1�='S!1)$'*'p:|N��$!J2AT��$#?HY';>=���U%()$'*!$'9Ø�5A24T�N='*>ºaM
"�=�����$'6%(#O<�>¶)$'*�1!$)+�³%(!+�-#7<Õ%E2A<�HY'S'62A�1��T-.
HY'S)1'*:p#Q5A'6>¶�$#?!+�324!M%(#O<O!+��<BN=#7N�� Ø�5A24T�N='*>¶>='6%E���1�-#O<Õ2Q!1!1)1�-H3N=!$'6�J%E2A<�HY';��<3%(#7)1@`#7)U24!$'*>
��<[!$#P!1�='0T-'624)+<�'6>�!1)$'*'OaS
"�����J%*24<ÕHY'&27%E%(#O:p@�T����+��'6>�H[.¶>=.�<324:;�³%E2AT�T-.×>='E^3<���<=_L<='EÒ
>����+%()1'E!$'EØ�542AT�N�'6>P24!1!$)+�-H3N�!1'*�"!+�324!"@`24)$!+�-!+�-#7<P!1�='´%(#O<[!+��<[N=#ON�� Ø�542AT�N='*>L24!1!$)+�-H3N�!1'M��<O!1#02
>����+%()1'E!$'&�1'E!´#7, ��<O!1'E)1542AT��*aL��< @`24)$!+�³%9N�T³24)*Z�,/#7)�2A<Ö24!1!$)+�-H3N=!$' Ã !+�324!|����%(#O<[!1��<BN=#ON=�$Ø
542AT�N='*>ºZ=!1�='|2AT-_7#7)1�-!+��: %*24<W>=.B<32A:;�³%E2AT�T-.?%()1'624!$'|2p<='EÒl÷¬#[#OT-'62A<W24!$!1)+�-H�N=!1' Ã

´
!+�32Q!

���|!1)1N='P�-, Ã ò ²C2A<=>»,V2AT��$'C#7!+�='E)$ÒR���$'OaÔ
��='?#O<�T-. ]BN�'6�$!1�-#O<Ã�����=#QÒ !1#Õ�1'*T-'6%(!|!+�='
HY'*�$!R5A24T�N='´,/#A)R!+�='´!1�=)1'*�1�=#OT�>¾²Qa�����24<W'98�2A:p@�T-'[Z��1N=@�@Y#O�$'´Ò�'MÒR���1�W!$#&��<3%9T�N�>='M!+�='
%(#O<[!1��<BN=#ON=�$Ø�542AT�N�'6>ü24!$!1)1�-H3N=!1'Ô
¾'*:p@Y'E)+24!+N=)$' ��<ü>='*�+%9)1�-H3��<=_�!1�=' !$)U2A��<���<�_�'98�24:p@3T-'
>32*.��´��<Ô!1�='CT-'624)1<���<=_L!U2A�$KÕ#A, 
D24H3T-'úè=aW�BN=@=@Y#O�$'&,nN=)1!1�='E)´!+�='0!$)U2A��<���<�_W'E8=2A:p@3T-'*�
2A�1�$#=%9�³24!$'6>ÕÒR�-!1�Ö2P@`24)1!1�³%9N�T³24)M<=#�>='&��<Ö2L>='6%E���1�-#O< !$)1'E'0�32657';!+�='0,/#OT�T-#QÒ ��<=_P5A24T�N='*�
,/#7)R
¾'*:p@`'*)+24!+N�)1'´24<�>P!+��'M!+24)1_A'*! 24!$!1)+�-H�N=!1'P� Ë ��� � Ì(È3È � Ñ a
ûÔ' <='E'6>�!1#M2��$'*T-'6%9!q2�!1�=)1'*�1�=#OT�>ºZk²4Z4!+�32Q!©@�)$#�>�N3%('*�q!+��'"_7)$'624!1'*�$!q��<=,/#7)+:;24!+�-#O<´_[24��<ºa

æ ø




D24H3T-'Sè Å �±���Q� ���4�[���[�¥©±�E���[�(� ! ��� ��� ¢ �O�r�(�U¥�¹X���J�=��� �E�r�[�r�������r�[���U���Q� ���4�[���[��ªn���E���[���?�E��� �r� ¢ �O�r��¥
ª[���u�(�6� �S� �U�M�=�U�$�9� �[�������E���[��°7� �O�R�U�6�r���(���=�6�B�O���O�M�U�-�6�r����¯B���E�r�����p�����¦"%$'&)(§*0,�-0-0/¨1»���u���[�(�
�3¥


¾'6:S@Y'E)U24!1N=)1'eÅ ë þ ë[ö ó þ ÿ é ö þ ø þ
ôuT³26.=
¾'*<�<����)Å �R# �R# �u'*� �u'*� �u'6� �R#

÷¬.×�$#7)$!+��<=_&!+�='�'98�24:p@3T-'*��27%E%9#A)+>���<=_&!$#?!1�=';%(#O<O!+��<BN=#7N�� Ø�5A24T�N='*>¶24!1!$)+�-H3N�!1' Ã ZX!1�='*<
��>='*<[!1�-,/.���<=_�2A>bÜ$27%('6<O!´'98�2A:S@3T-'*�M!+�324!|>=�»¹X'E)|��<Ô!+�='*�-)´!+24)1_7'E!|%9T³2A�1�+�-^3%*2Q!+�-#O<ºZºÒ�'C%E2A<
_7'*<='E)+24!1'�2��1'E!�#7,`%*24<�>���>324!$'¬!1�=)1'*�1�=#OT�>=�±:;��>=Ò�26.�HY'E!rÒ¬'E'6<M!+�='�%(#7)1)$'6�$@Y#7<�>���<=_�5A24T�N='*�
#7, Ã a±��<�!+��'R%9N=)$)1'*<[!q'98�2A:S@3T-'OZQ!+��'*)$'R2Q)1'�!�Ò�#J%E2A<�>=��>324!1'�!+�=)$'6�1�=#7T�>��*Z7%(#7)1)$'6�$@Y#7<�>���<=_
!$#¶!+�='?542AT�N='*�|#7,�
¾'*:p@Y'E)U24!1N=)1'P24!�Ò ���³%U�Ö!+�='?542AT�N�'?#7,®� Ë ��� � Ì(È3È � Ñ %U�32A<=_A'6�)Å Ánë[ö
­íó þ Â(¢4é=Zu2A<=>�Á�ö þ ­íø þ Â(¢4é=a 
"�='P��<=,/#7)+:;24!+�-#O< _[2A��<�%E2A<»HY'W%(#O:p@3N�!1'*>»,/#7)S'627%U�
#7, !1�='L%E2A<�>���>32Q!1'P24!1!$)+�-H3N=!$'*�6a 
"�=���S>=.B<32A:;�³%E2AT�T-. %()$'�2Q!1'*>Ã÷¬#B#OT-'62A<Ã2Q!1!1)1�-H3N=!$'P%E2A<
!1�='*<Õ%(#O:p@`'*!$'|Ò �-!+�×!1�='�#7!1�='E)�>����+%()1'E!1'9Ø�542AT�N='*>×%*24<�>���>324!$'S24!$!1)1�-H3N=!1'*��26542A��T³24H3T-'M,/#7)
_7)$#QÒR��<�_S!+�='M>='6%9���1�-#O<?!1)1'E'Oa

è�a Ç m/â)�[c4o�k=â6f^Ù��×i��[kØ�Eå�cb����Û�ãYc�� �Bm��BgAâ6fVo�ñ Ç âEâ*cQf��±å¾â)�+�

��='E)1'S����2&<324!1N=)U24T�H3�³2A����<×!+�='S��<=,/#7)1:024!1�-#O<W_[24��<�:p'62A�1N=)1'|!+�324!�,V265A#7)+��24!1!$)+�-H3N=!$'*�
Ò �-!+�;:02A<[.�542AT�N='*�u#Q57'E)©!+�=#O�$'RÒ �-!+�;,/'EÒÂ542AT�N='*�*au�[N3%U�&24!1!$)+�-H3N=!$'*�¬24)1' HY#ON�<�>0!$#|�$'E@=Ø
24)+24!1'�!+��' !1)+2A��<���<=_�'98�2A:p@�T-'6�q��<[!$#J57'E)1.|�1:024T�T��1N=H��1'E!1�6a±÷¬'6%E2AN��$'"#7,`!+�����*ZA�-!©Ò ��T�T=�3265A'
2S57'E)1.?���-_O�W��<=,/#A)+:024!1�-#O<?_O2A��<L)$'*T³24!+�-57'�!$#0!+�='J!1)U24��<���<=_;'98�2A:S@3T-'*�6Z�>�'6�$@3�-!$'MHY'*��<=_&2
@Y#[#7) @�)$'*>��³%(!1#7)"#7,D!1�='J!U24)$_7'E!",nN�<3%(!+�-#7<P#�57'E) N�<��$'E'6<L��<��$!U24<3%('6�*a©
������ >��»Ã&%9N�T-!r.C%E2A<
HY'02657#O��>='*>�HB.Õ�$'*T-'6%(!+��<=_P>='6%E���1�-#O<Õ24!1!$)+�-H3N�!1'*��H`24�1'*> ��< �$#O:p';:p'62A�1N=)$'p#7!1�='E)J!+��2A<
��<=,/#A)+:024!1�-#O<Õ_[24��<ºaL��<='C24T-!1'E)+<32Q!+�-57'p:p'62A�1N=)1';!+�32Q!|�324�MHY'E'6< N��$'*> �1N3%E%9'*�1�$,nN�T�T-.¶���
!1�=' Î�� � È �(�AÐ � É µÓÒ�N=��<�T³2A<ºZ æ ø7ø þQ· aÂ
��='W_[2A��<Ã)U24!1�-#Ô:p'62A�1N=)$'L@Y'*<32AT��»ºE'*�;24!1!$)+�-H3N=!$'*�
�1N3%U�W2A� >32Q!1'JH[.?��<3%(#7)1@`#7)U24!1��<=_02�!1'E)+:WZ=%*24T�T-'6> Ñ � Ë � Ð � È3�9É���Ï5�AÐ � É4È ZB!1�324!R���"�$'6<=�+�-!1�-57'
!$#0��#QÒ¸H�)$#[2A>�T-.?2A<=>LN�<��-,/#7)1:;T-.&!1�='´24!1!$)+�-H3N�!1'M�$@3T��-!1��!+�='M>32Q!U2 Å

n0y0gê}�e���p õ0h3�ùwGÉ�e�}�h{pVÁ�n�s Ã Â7¨û© ´µ
¶ ·0¸

ä n ¶ ää n ä T-#A_é« ä n ¶ ää n ä ÁVó0Â

Ò �='E)1'Pn ¸ !+�=)$#ON=_O�½n
´
24)$'M!+�='´�1N=H3�$'E!+�R#7,D'98�2A:p@3T-'*�")1'*�1N�T-!1��<=_0,/)$#O: @`2Q)1!+�-!1�-#O<���<=_�n

HB.p!1�='®²UØ�542AT�N='*>C24!$!1)+�-H�N=!1' Ã aq�R#7!$'�!+��24!R�[@�T��-!U��<=,/#7)1:024!1�-#O<0����27%(!+N324T�T-.S!+�='�'*<[!1)$#7@B.
#7,�nÂÒR�-!1�×)1'*�$@Y'6%(!�!1#&!+�='|542AT�N='*��#A,u�"!1!$)+�-H3N�!1' Ã a�
"�=' t 2A��<3	R24!+�-#&:p'62A�1N=)$'�����>='9Ø
^3<�'6>×��<×!$'E)+:;�R#7,q!+��'�'624)1T��-'E) t 2A��<×:p'62A�1N=)1'OZY2A��Ò¬'6T�T�2A�R!+�������[@3T��-!+��<=,/#7)+:;24!+�-#O<çZ`2A�
,/#OT�T-#�ÒR�

é þ



× É�}ºp�ü®É�e�}�h§Á§nÌs Ã ÂÌl × É�}�p®Á§nÌs Ã Â
°kn0y0gê}ºe���pÌõqh3�ùw�É2e�}�h3p®Á§nÌs Ã Â Á ÿ Â


��='C�[@3T��-!U��<�,/#7)+:02Q!+�-#O<�!1'E)+: >=���U%(#ON�)U24_7'*��!+�=';�$'*T-'�%(!1�-#O<¶#7,¬542AT�N�'6> 24!1!$)+�-H3N=!$'*�JÒ �-!+�
:024<[.CN�<��-,/#7)1:;T-.C>����$!$)+�-H3N=!$'*>P542AT�N�'6�*a

ë`a�ÿLk3oDäDmVfVo�ñ½Ð¬cQk3fVoDfVo�ñ½��Ö¾k�
×Ý±m����FË0f/â6hji½fm�)�*fno�ñ Ç âEâ6cQf��±å¾â)��
Jk`mVå����
��<;%('E)1!U24��<p%*24�1'*�*Z4!+�='R26542A��T³24H3T-'�>324!U2�:026.|�32657'":;���1�1��<=_�542AT�N�'6�q,/#A)u�$#O:p' 24!$!1)+�-H�N=!1'*�*a
�=#7)�'98�24:p@3T-'OZ\��<Õ:p'*>��³%E2AT±>�#O:02A��<¶��<¶ÒR�=�³%���Ò�'SÒ ���+��!1#?@�)1'*>��³%(!�@`24!+�-'*<[!�#ON=!+%(#O:p'
H`24�1'*>S#O<S5424)+�-#7N��©T³24HY#7)+24!1#A)1.M!1'*�$!+�*Z7�-!u:;26.|HY' !1�324!©!+��'RT³24HS!1'*�$!
÷�T-#[#�>�Ø�
¾'*�$!$Ø�	"'6�1N�T-!
���©26542A��T³24H3T-'¬#O<�T-.´,/#7)©2��1N=H3�$'E!©#A,Y@324!+�-'*<[!1�6aD��<p�+N�%��p%E2A�$'6�*ZA�-!q���u%9#7:;:p#O<|!1#�'6�$!1��:024!1'
!1�=' :p���+�1��<=_�24!1!$)+�-H3N=!$'�542AT�N='�H32A�$'6>�#7<�#7!+�='E)±'98�2A:p@�T-'6�D,/#7)±ÒR���³%U�|!+�����©2Q!1!1)1�-H3N=!$'"�32A�
2�K�<=#�ÒR<P542AT�N='Oa
w
#O<��1��>='E)p!+�='W�1�-!+N324!1�-#O<Ã��<�ÒR���³%U� × É�}�p®Á§nÌs Ã Â|���p!1#ÔHY'×%E2AT³%9N�T³24!$'6>�24!;<=#�>='W<Ó��<
!1�='&>='6%9���+�-#7< !1)1'E'0!$#�'E542AT�N32Q!1';Ò �='E!+�='E)´!+��'?24!$!1)+�-H�N=!1' Ã ���M!+�='0HY'*�$!�24!1!$)+�-H3N=!$'0!1#
!$'6�$!L24!P!1�����L>='6%9���1�-#O<v<=#B>='Oa �BN�@�@Y#O�$' !+�324! ò ô1s(²�ÁmôéÂ¥ö ���?#O<='Õ#7,´!1�=' !$)U2A��<���<�_
'98�2A:S@3T-'*�¬��<Ôn»2A<�>0!1�324!
!+�='�5A24T�N=' Ã Á�ôøÂ©���¬N�<=KB<=#QÒR<ça
��<='�24@�@�)$#[27%U�ºZO!1�324!����¬N��$'*>
��<?w¬ë`aêùM���
!$#S2A�1�1�-_O<&2M@�)1#AH`24H3��T��-!�.�!1#|'627%U�;#7,ç!1�='�@Y#7�+�1�-H3T-'R542AT�N='*�
#7, Ã )+24!+��'*)
!+��2A<
�1��:p@3T-.�2A�1�1�-_O<���<=_?!1�=';:p#7�1!M%(#O:p:p#O<¶542AT�N�'p!1# Ã ÁmôøÂ�aS
��='*�$'p@�)$#7H`24H3��T��-!1�-'*��%E2A<¶HY'
'*�$!+��:02Q!1'*>Õ2Q_[2A��<×H`2A�$'*>Õ#7<¶!+��'S#7H3�$'E)157'*>¶,/)$'*]BN='*<3%9�-'*��#7,
!1�='S5424)+�-#ON=��542AT�N='*��,/#7) Ã
2A:S#O<=_P!1�='p'98�2A:p@3T-'*�J24!J<=#�>=';<ºaS��#7)�'98�2A:p@3T-'OZX_O�-57'*< 2P÷¬#B#OT-'62A< 24!$!1)+�-H�N=!1' Ã Z¾�-,
<=#B>='?<»%(#O<[!+2A��<��´�+��8 K�<=#QÒ < '98�2A:p@3T-'*�MÒ �-!+� Ã l æ 2A<�> ,/#ON=)´ÒR�-!+� Ã l þ ZD!1�='*<
Ò¬'WÒ¬#ON�T�>��U2*.»!+�='W@�)$#7H`24H���T��-!r. !+�32Q! Ã ÁmôøÂÔl æ ��� þ aGóÔ2A<�>�!+�='W@�)$#7H`24H���T��-!r. !+�32Q!
Ã ÁmôøÂ�l þ ��� þ@± ë`aÔ� ,/)+27%(!+�-#O<324T þ@± ó�#7,R��<��$!U2A<3%('<ô����p<=#�Ò >����$!$)+�-H3N=!$'*>Ã>=#QÒ <»!+�='
H�)+2A<3%U�L,/#7) Ã l æ Z`2A<�>×2p,/)+27%(!+�-#O<324T þ@± ë0#7,%ô¶>=#�ÒR<L!+��'´#7!1�='E)R!1)$'E'´H�)+2A<3%U�ºa�
"��'6�$'
,/)+27%(!+�-#O<324T"'98�2A:p@�T-'6�024)$'�N��$'*>Ó,/#7)0!+�='W@3N=)$@Y#O�$'×#7,M%(#O:S@3N=!+��<�_»��<=,/#7)1:024!1�-#O<�_[2A��<
2A<=>Ö%E2A< HY'0,nN=)1!1�='E)´�1N=HX>��-5���>�'6> 24!´�1N=H3�$'*]BN='*<[!MH�)+2A<3%U�='*�M#7,�!+�=';!1)$'E'&�-,"2L�$'6%9#7<�>
:;���1�1��<=_024!$!1)+�-H�N=!1'J542AT�N='M:�N��$! HY'M!1'*�$!1'*>ºa

"����� �U24:p'J,/)U27%(!+�-#7<���<=_p#A,±'98�2A:p@�T-'6� %E2A<
2AT��$# HY'�24@�@3T��-'*>´2Q,/!1'E)¾T-'624)+<���<�_R!$#�%9T³2A�1�1�-,/.�<�'*ÒÖ��<��$!+2A<3%('*�¾Ò �=#O�$'�24!$!1)1�-H3N=!1'u542AT�N='*��24)$'
N�<�K�<=#QÒ <ºa©��<C!1������%E2A�$'[Z[!1�='�%9T³2A�1�+�-^3%*2Q!+�-#O<;#7,º!1�='�<='EÒü��<��$!U2A<3%('������1��:p@�T-.;!1�='�:p#O�$!
@�)$#7H`24H�T-'�%ET³24�+�1�-^`%E24!1�-#O<ºZQ%(#O:S@3N=!1'*>´HB.M�1N�:;:;��<�_�Ò�'*�-_O�O!+�¾#7,�!+��'���<��$!U24<3%('¬,/)U24_O:S'6<O!+�
%9T³2A�1�1�-^�'*>P��<P>��»¹Y'E)1'*<[!"Ò"2*.��R24!"!1�='MT-'624,D<=#�>�'6�"#7,D!1�='J!1)$'*'Oa

ù=a�ÿLk3oDäDmVfVo�ñ Ç âEâ*c4f^�±å¾â����FË0f/â6hjbPf��Ê�[cQfVo�ñ � ã��9â��
��<Õ�$#O:p'ST-'624)1<���<=_C!U2A�$K���!1�='p��<��$!U24<3%('6��:026.W�3265A';2A�1�$#=%9�³24!$'6>¶%(#O�$!+�*aM��#7)�'98�2A:p@3T-'OZ
��<vT-'624)+<=��<=_Ã!$#Â%9T³2A�1�+�-,/.Â:S'6>=�³%*24T�>=���1'62A�$'*�?Ò¬' :;�-_7�[!P>�'6�+%()+�-H`' @324!+�-'*<[!1�?��<v!1'E)+:p�
#7,q2Q!1!1)1�-H3N=!$'6�"�1N3%U�×2A�"!$'6:S@Y'E)U24!1N=)1'OZ�÷��-#7@3�$.=	"'*�+N=T-!6Z�ôuN�T��$'OZ3÷�T-#[#�>3
¾'*�$!U	"'6�1N�T-!1�*Z�'E!U%Aa

é æ




��='*�1'"24!1!$)+�-H3N=!$'*�±5424)$.|�1�-_O<=�-^`%E2A<[!+T-.J��<�!1�='*�-)©%(#O�$!+�*ZQHY#7!1�S��<�!$'E)+:;�±#A,`:p#O<='E!U2Q)1.|%(#O�$!
2A<=>×%(#O�$! !1#;@324!+�-'*<[!R%9#7:p,/#7)1!*au��<W�+N�%��L!+2A�$K��*Z=Ò�'JÒ�#7N�T�>P@�)$'*,/'E)R>='6%9���1�-#O<?!1)1'E'*�"!+�32Q!
N��$'�T-#QÒ"Ø�%(#O�$!D24!1!$)+�-H3N�!1'*��ÒR�='E)$'�@Y#O�1�1�-H3T-'OZ�)1'*T-.���<�_�#O<|���-_O��Ø�%(#O�$!±24!1!$)+�-H3N=!$'*��#O<=T-.MÒ �='*<
<='E'*>='*>»!$#Õ@�)$#�>�N3%('?)1'*T��³24H3T-'?%9T³2A�1�1�-^`%E24!+�-#O<=�6aÔw
ë`a ù�%E2A<»HY'P:p#�>��-^='6>Ö!1#¶!+24K7'?��<[!1#
27%E%(#ON�<O!�24!1!$)+�-H3N=!$'S%9#7�1!1��HB.W��<[!$)1#�>�N�%E��<�_P2C%(#O�$!�!$'*)1: ��<[!$#C!1�='p24!$!1)1�-H3N=!1'��$'*T-'6%9!1�-#O<
:p'62A�1N=)$'Oa���#7)�'98�24:p@3T-'OZ\Ò¬';:;�-_7�[!�>��-5���>�'p!+��'p_[2A��<�HB.�!1�='0%(#O�$!�#7,
!+�=';24!1!$)+�-H3N�!1'OZ
�$#0!+��24!R!+��'|T-#QÒ�'E)�%(#O�$!�24!$!1)+�-H�N=!1'*� Ò�#ON�T�>PHY'´@�)$'E,/'*)$)1'*>ºa
ûü�=��T-'|�1N3%U�×%(#O�$!$Ø��$'*<��1�-!+�-57'
:p'62A�1N=)$'*�">=#;<=#A!"_ON�24)U2A<O!1'E'�^�<�>���<=_02A<C#7@�!+��:;2ATç%(#O�$!$Ø��$'*<��1�-!+�-5A'�>�'�%9���1�-#O<C!$)1'E'OZ�!1�='E.
>=#PH3�³2A��!1�='0�$'624)U%U�Õ��<Õ,V265A#7)�#A,�T-#QÒ�Ø�%(#O�$!M24!$!1)1�-H3N=!1'*�*a;��<=';�1N3%U� 24@=@�)1#[2A%��Õ>='E^3<�'6>
HB.?
D2A<L2A<�>���%U��T���:;:p'E)QÁ æ ø7ø þ Âu���"_7�-57'*<?HB.C!1�='J,/#7)+:|N�T³2

× É2}�pºé Á�n�s Ã Â(°���h�Ê»evÁ Ã Â ÁVö0Â
Ò �='E)1'���h�Ê»evÁ Ã Â¬>='*<=#7!1'*�"!+��'|%(#O�$!"#7,D�"!$!1)1�-H3N=!1' Ã a

ú¦á�� � ä�	+ì��;�®E­ì í#ì�ïVðØä\êâä4ñ

Ô
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