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0�4P�7=21	�<�4�2�	Ẅ©ÁÔ¥~ZXíW�X��E24421�		=@0�4�2��1	�<�4�2�		2>�47
	�0
2íW2X;�7F�2(K�M�C2>ÿ��=�ø�]%ûÿ��=�ø]��íW<X�	0��2	�<B4=2A%D%'P11íW@XY2N
�	2	�<B4=2A$P115W��p�ø]Õ�üXíW�X8�M2N
	�0
2AP�772	=7���
0�4W��p�ø�'D���üXíW0X8�M2N
	�0
2A���
2	=7���
0�4W��p�øJJDJ�üXD &$}



�D) tqntxs|mqnK�47>2>��10
	24��7�C�471	�1�7=�2�N7���
0�47
��
27�2�NP�7=277�	�27>�=��7>���P�2]K�f�2>��1	2770�4��O��10
	2)51��	�47>�=��@��P��2
>��1�2
�2	21	=724
�
0�4U10N2(�0F�2U2
>���@240C2��	=@0�4�=�0=��N0��@27JKDK�47��1	2�0?	21�	
02��>��10
	254��7�C�4704
	���0
�47>�=��H�04
�2	21	=724
�
0�42
�2>���@2�2/	�<�4�2�	�IM4
=	L
K�M5�112�=UG�
�<�>�7JK70�1�2UDM�C072A72<�>��072	7�	�42Q�42�21	�<�4�2�	�I04
=	L
K�M��47��7>?42D3�	21	=724
�
0�4�2��K�M>�4707
2�047024�422N
	�>
0�4B42�I�4��7F�2�2��>�	
2�21	�<�4�2�	5�C2>�42	=7���
0�410N2�0F�2D32>���@2K�M>�4>2	42247�0
2A��<�07��1	�<�4�2�	2
��
2N
�	2D3�1	2�0?	2=
�1227
�41	=(
	�0
2�24
�11�0F�=A��>�	
2�21	�<�4�2�	5F�0�1��	P�
�I�H�7
2	���E4��0F�2�B4�I��@�24
2	��	=7���
0�4�2��@	0��2������Y	22��40C2���2��K�MD3�
2N
�	227
247�0
2>��1	277=224�
0�07�4
�47>�=���2>���@2P�7=8�M5��4
�2��7F�227
�=��0
�2��>�	
2�21	�<�4�2�	DO21	�>=�=12	�2
�4	�<B42�24
�2F���0
=2
S���2��	=7���
0�4��>��2�2��
2N
�	2��40C2���2��Q�42�21	�<�4�2�	�I04
=	L
�40F�2�24
D3�
2>�40F�2�IG�
�<�>�7JK�77�	2�42���
2F���0
=�2	2>�47
	�>
0�47�	�27>�4
��	7�27�PH2
7��47�270��@27�2
2N
�	22
�21	�<�4�2�	DO2

2F���0
=27
��04
24�2��47�27C�277E4
�=
07=275�21�	
��<�	
2>�		=��
0�4��>���@224
	27�27�0<<=	24
27>��1�7�4
27DT��7�C�47247�0
21	�1�7=��47���2�N0?�21�	
02��>��10
	2�47>�=��UG�
�<�>�7JK�C�4>=U�=�0=A��	21	=724
�
0�424	=@0�472
A�I2N
	�>
0�4S	�<B42�24
�2��8�MDK�47>27>�=��5�4272@�24
�
0�45@�0�=21�	��7=��4
0F�2JK527
�11�0F�=27�	��C2	70�4P�772	=7���
0�4�2�I0��@2JKD3�72@�24
�
0�4JK1	�1�7=21	=72	C2�27>�4
��	71	04>01��N�27�PH2
7�2��7>?42�C2>�42	=7���
0�410N2�0F�2D604��2�24
5�4	�<B42�24
��>��27
	=��07=1��	��8�M�=��0
2�2��	21	=724
�
0�424	=@0�47D327	=7��
�
7�4
��4
	=F�2���=
���212�
2N
	�0	2B42�24
A�0<<=	24
740C2��N�2@	�4���	0
=�2>�4
24��2��7>?42D/�	�0��2�	75�4	�<B42�24
1	=>07=�24
��>��07=��N>�4
��	7�2��8�M12�
L
	22<<2>
�=5A4I0�1�	
2F�2�40C2���2F���0
=DO���2��47�2>�7�2�IG�
�<�>�7JK70�1�25�I=�=�24
�21��7	2��	F��P�2�2�I�11	�>�227
�I�77�	2	�421�2042>��=	24>271�
0��224
	2
2N
�	251	�<�4�2�	52
	=@0�47572
	���07�4
1�	�42�20��2�	2F���0
=��47�27C�277E4
�=
07=27D&$�



$O[TO3:�M[T3�
2>�4���@02JK2
727�11�0>�
0�470�1�0F�24
�27>�4
	�04
2704>�4
��	4�P�27��	7�2��>�4>21
0�4�27>�=��7�2>���@2�I0��@27JKD3�7>���P0�0
=27
�0470�42>�4
	�04
227724(
02��21��	
24
2	�2	=1�4�	2A�I�=
=	�@=4=0
=�2F���0
=�27�0<<=	24
27�11�0>�
0�47DR4��
	25��>�1�>0
=�I2N
	�0	2��7=��4
0F�227
04�071247�P�21��	1��C�0	04
2	1	=
2	2
��4>�02�N2N1��0
2	>270��@27Dv>2

2B451��702�	7F�27
0�471��		�4
L
	21�7=27�>���24
>��P�2	����4F�2�2>��=(	24>224
	2��
2N
�	22
��1	�<�4�2�	�2��7>?42�>���24
>��1�2	�42	21	=724
�
0�4B42�27>�4
��	7�C2>�47>�=���2>���@2F�012�
L
	2��0P�7=>�4
24��I0��@27�K�47�4>�4
2N
2�11�0>�
0<
2�F�2��1��
2<�	�2JK04
	���0
2��47�2O��10
	2$52
24>�470�=	�4
�I2472�P�2�27>�4
	�04
27�77�>0=2754��7�C�471	�1�7=�47>�=���2>���@2$K�f7>���P�22
H�04

2N
�	2S1	�<�4�2�	�C2>�27<�4>
0�44��0
=7�C�4>=27DT�
	2>�4
	0P�
0�472P�727�	�2>��2>3G85040
0��2�24
>�4g�1��	�270��@27$KDO27>�=��27
>��1�7=�2�2�N=
�127��47>�=���2>��1	2770�4AP�772	=7���
0�42
�47>�=���2>��1	2770�4A���
2	=7���
0�4D321	2�02	>�4707
2A<��	40	�42C2	70�4AP�7�=P0
7�2�I0��@2JK5
��
241	=72	C�4
�27>�4
��	7D3�
2N
�	227

��
�I�P�	�>��=27�0C�4
��@	0��2������
	22P�7=21	�<�4�2�	DO2>0<��	40
�42
2N
�	2AP�772	=7���
0�4
��
24��04
24�4
��>�4707
�4>224
	2��1	�<�4�2�	2
��
2N
�	2DR47�0
25��1	�<�4�2�	27
>��=2>�4H�04
2�24
�C2>��
2N
�	2AP�772	=7���
0�45�C2>�42�11	�>�23G8/W3G81��	/	�<�4�2�	XF�0>�4707
2A&X>��2	��1	�<�4�2�	242N1��0
�4
7�<�	
2>�		=��
0�4�C2>��
2N
�	2�1	=�0	2��1	�<�4�2�	�C2>�2�20��2�	1	=�0>
2�	�2��
2N
�	27=�2>
0�44=�1�7
2	0�	05$X=�0�042	�I�42��40?	2����@?42�272<<2
7P��>7�2��>�	
2�21	�<�4�2�		2>�47
	�0
2A�I�0�2�I�4204
2	1���
0�4���1
�
0C2D327	=7��
�
7�4
��4
	=F�2�I�11	�>�23G8/1	�1�7=2��47�27>�=���2>���@2AP�772	=(7���
0�412	�2
�2	=��0	2�2�=P0
�2>���@2�2��>�	
2�21	�<�4�2�	2
�I��=�0�	2	��F���0
=C07�2��2A��<�07�27>�	
27�21	�<�4�2�		2>�47
	�0
272
�27C�277E4
�=
07=2754�
���24
7�	�27>�4
��	7�27�PH2
7D327>�=���2>��1	2770�4A���
2	=7���
0�4F��4
A��012	�2
�4	2���772�24
�2F���0
=�2��
2N
�	2�B4�2<��	40	�420��@2JKA1��7���
2F���0
=DM�>�4707
224�4	�<B42�24
�2��@	0��270�1�2�2��1	�<�4�2�	24�
0�07�4
��
2N
�	257�0C021�	�2	�<B42�24
�2��
2N
�	2D3272N1=	0�24
�
0�47�4
��4
	=F�2�27>�=��1	�1�7=�77�	2�427>���P0�0
=1��	�4�=@2	7�	>��
1�		�11�	
��7>�=���2>���@24�47>���P�2DK�47�2O��10
	2�5�47>�=��@��P���2	21	=724
�
0�4B422
�2>���@240C2��	=@0�42
�=�0=��N0��@27JK27
1	�1�7=5�B4�I�40B2	�274�
0�47�2<�	�22
�2>�4
24�DT��7�C�4704
	���0
��47��1	2�0?	21�	
02��>��10
	2�47>�=��H�04
�2	21	=724
�
0�42
>���@2�2/	�<�4�2�	�IM4
=	L
K�M5�112�=UG�
�<�>�7JK70�1�2UDO27>�=��C072A72<�>��072	7�	�42Q�42�2/	�<�4�2�	�IM4
=	L
WK�MX��47��7>?42DM�7I�@0
�I�424��C2��2�11	�>�2F�0>�4707
224�&X�4�H�7
2�24
�2���E4��0F�2�2��>�	
2�21	�<�4�2�	�	0@04��2�B4�I04>	=�24
2	�240C2���I�>
0C0
=A�I04
=	02�	�2��K�MDO2>0�77�	2�42	=7���
0�41��7B421��	��K�M��47��@	0��2�21	�<�4�2�	2
1�	7�0
2A��>�	
2	2>�47
	�0
2D$X�422N
	�>
0�4B42�27�PH2
757�0C02�I�4	�<B42�24
��>��A�I04
=	02�	�2��K�M�2F���0
=�T82
S���2	=7���
0�4DR47�0
254��7�C�471	�1�7=��47���2�N0?�21�	
02��>��10
	25�47>�=��UG�
�<�>�7JK�C�4>=U�=�0=A��	21	=724
�
0�424	=@0�472
A�I2N
	�>
0�4S	�<B42�24
�2��8�MDK�47>27>�=��5�4272@�24
�
0�45@�0�=21�	��7=��4
0F�2JK527
1	�1�7=2D:4>�4
	¬�2���2@	=�2@	�4���	0
=27
�<<2	
@	i>2A1��702�	71�	��?
	27�>�2<B>024
7�21�4�=	�
0�41��	�27�0<<=	24
27>��1�7�4
272
72�0��272@�24
�
0�4���1
�
0<Dv�I077�2�2>2

272@�24
�
0�45�42&$~



	21	=724
�
0�404
2	1	=
�P�2�2��7>?4227
<��	402D:422N
	�>
0�4B422
�4	�<B42�24
2N>��70<A��K�M57�0C�4
�2�L�21	04>012�2�IG�
�<�>�7JK70�1�257�4
247�0
2�11�0F�=7D3I=�=�24
�21��7	2��	F��P�2�2>27�2�N�11	�>�2727
�I�77�	2	�421�2042>��=	24>271�(
0��224
	2
2N
�	251	�<�4�2�	52
	=@0�47572
	���07�4
1�	�42�040�07�
0�4�271	�P�?�27�2�07
�	70�47��40C2���27>�4
��	72
�04701�	�42�20��2�	2F���0
=��47�27C�277E4
�=
07=27D{yp|{ytomªy|32>���@2�2��1	�<�4�2�	1	�1�7=��47��1	2�0?	21�	
02�2>2

2
�?725�112�=3G8/W3G81��	/	�<�4�2�	X512�
1	=
24�	2A1��702�	7��=�0�	�
0�47DR41�	
0>��02	5��
2>�40F�2���20��2�	1	=�0>
2�	70�1�21	�1�7=212�
L
	21��77�1�07
0F�=2DT��71��C�47�0470�H��
2	1��7�21	=�0>
2�	7��	7��>��0N�2���20��2�	21	=�0>
0�4�1�7
2	0�	0�2��
2N
�	2D/�	2N2�1�250�27
1�770P�2�2>�2	>�2	�24��C2��27�0	2>
0�471��	��1	=�0>
0�4DR4>�4
	21�	(
025>2>072<2	����=
	0�24
�2��>��1�2N0
=��>��22
��
2�17�2>��>��DR4��
	25�272�0��2�I04
2	1���
0�4���1
�
0C21	�1�7=227
7=�2>
0�44=��4�2��2�24
1��	>��F�20��@2JKD:42=
��21��7�11	�<�4�0212�
L
	2	=��07=21��	�427=�2>
0�4��
���
0F�2��72�0��I04
2	1���
0�45�C2>1�	2N2�1�2�472�0�C�	0�P�2��47�I0��@2D3272�0�12�
L
	2�0470	24�����1
�
0<24<�4>
0�4��@	��024
��>���2��>�	
2�21	�<�4�2�	DKI��
	21�	
51��	�IG�
�<�>�7JK5�271�	��?
	27ÿ��=�2
ÿ��=��2��>�	
2�21	�<�4�2�	7�4
7=�2>
0�44=7��4�2��2�24
24<�4>
0�4�2�I�PH2
�I04
=	L
�2��7>?42DM�27
1�770P�2�2>�2	>�2	�427���
0�4��
���
0F�21��	�=
2	�042	�27�0�0
27�2��1	�<�4�2�	�I04
=	L
D:42107
224C07�@2�P�2>�4707
2A>��1�2	��72@�24
�
0�41	�1�7=2A�4��@�	0
��2�2�=
2>
0�4�2>�4
��	757�0C0�I�4227
0��
0�4�27�PH2
77�0���4
7��47��7>?42D3271�	��?
	27ÿ��=�2
ÿ��=�12�C24
L
	2247�0
2>��070724<�4>
0�4�2��>�	
2�21	�<�4�2�	24<�4>
0�4��	=7��
�
�I�PH2
77�0���4
7D:4212	712>
0C2�0	2>
2�I�4
2�1	�>=�=>�4707
2A=
��02	�2>�7�«��7>?421	=724
21��702�	71	�<�4�2�	7�I04
=	L
���<�>��07�
0�44I27
1��77�	�472��04
2	C���2�21	�<�4�2�	5��077�	1��702�	7DT��71�	��47�0470�I�4U;��
0<�>�7UDO2>024@24�	2	��42	=��>
0�4�2��F���0
=��N0���21�770P�21��	�4272��2	=@0�4�I04
=	L
�C2>�4�=P0
>�47
�4
D:42=C����
0�4�2��F���0
=�27C�2704
2	�=�0�0	277E4
�=
07=2727
�04704=>277�0	2�B4�2H�@2	�I2<B>�>0
=�I�4
2�7>�=���2U;��
0<�>�7UD/�	�0��2�	75�4��
	2�N20�1�	
�4
27
>2��0�2�I=
��2�2��>��1�2N0
=�277>�=��71	�1�(7=757�0C02�I�42�1
0�07�
0�4��>��2DO27
	�C��N�4
24	=��0
==
=1�	
02��2�24
	=��07=757�	��1�	
023G8/>��770F�25��47�2>��	2�I�47
�@2��7
2	D3I�
0�07�
0�4�I��
0�7
2�7F�2dY�425F�0�0�24
A�27�	2	�2
2�17�I2N=>�
0�4�27�0<<=	24
27<�4>
0�472
�=
2	�042	��F��4
0
=�2�=��0	2�
0�07=21�	>��F�2<�4>
0�4��	7�27�4�112�5�4
12	�07�42�1
0�07�
0�41�	(
02��2DKI��
	27@�0477�	��>��1�2N0
=12�C24
4�
���24
L
	2�P
24�71��	�27��@�	0
��27�272@�24
�
0�4DR4B45�277>�=��71	�1�7=75�11�0F�=7��N0��@27BN27512�C24
�C�0	�422N
2470�4A��C0�=�JKD327�0<<=	24
27
2>�40F�271	�1�7=272N1��0
24
��>�		=��
0�471�
0��2F�02N07
2��47�I0��@2JK2��2�L�2DK�47�I2N
2470�4JK5�2
2��27
2>�40F�2712�C24
241��72N1��0
2	��>�		=��
0�4
2�1�	2��224
	2�270��@27�2��7=F�24>2C0�=�DR41�	
0>��02	5��
2>�40F�2�2�20��2�	1	=�0>
2�	12�
�
0�072	�271	=�0>
2�	7
2�1�	2�7A1�	
0	�270��@27
2�1�	2��2�24
C�07047D/��	�IG�
�<�>�7JK5�I���1
�
0�4��0

240	>��1
2�21	�P�?�27�0=7��7�0C0�27�PH2
7�I04
=	L

2�7F�2�27�=<�	��
0�475�27���C2�24
7�2
	�47��
0�4>��1�2N275��24>�	2�27�>>��70�471�	
02��27��
�
��27D&$�



YGV3RKR�6M�:8R�6muspy& RN2�1�2�2�I0�1	2770�4�21	�<�4�2�	�2C�4
�42'KYd�2/�0�017DDD &6muspy$ /��
2<�	�2@��P��2�I�47E7
?�2JKU24�(
�(24�UDDDDDDDDDDDDDDD $6muspy' [	@�407�
0�4����>��24
DDDDDDDDDDDDDDDDDDDDDDDDDDDD )6muspy) /��
2<�	�2J¥�2�I�>F�070
0�4A�I�<B>��@2DDDDDDDDDDDDDDDDDDD &%6muspy} RN2�1�2�27E7
?�27�I�>F�070
0�4P04�>���0	2P�7=70��@2�W�X	0@	0(@0�2íWPX	0@	�P�
07=�=�01�	
=�
0�07=1�	V04�>�21��	�2B��U3�6	�4>224
	2>02�2
�2	UDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD &%6muspy� O��1�2�I0��@27C�271�	��>��=	�@��>�2W�X2
��>��=	��	�0
2WPX�2���L�27>?42DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD &&6muspy~ �E7
?�270�1�0B=�27
=	=�C070�4DDDDDDDDDDDDDDDDDDDDDDDD &$6muspy� RN2�1�27�2>��=	�7�21	�<�4�2�	
0�2(�<(�0@�
�W�X�Z0778�4@2	�8'%%%�2;27�M��@04@íWPXO��O�P2$D%�2/;KY2>�4���@0275W>X2N2�1�2�2�042>
þV[þ'�%�2;0>	�7�<
DDDDDDDDDDDDDDDDDDDDDDDDDD &'6muspy� W�X2
WPXRN2�1�27��7E7
?�2�I�>F�070
0�4P04�>���0	2P�7=1	�<�4�2�	<��	4077�4
W>X�420��@2>���2�	2
W�X��>�	
2�21	�<�4�2�	�77�>0=2DD &'6muspy&% RN2�1�27�27E7
?�27�I�>F�070
0�4���
0C�27��
=	��Nî&$ïDDDDDDDDD &)6muspy&& RN2�1�2�2��44=27;dd�M��@2&)�2���=F�24>2V���2
K�4>2	WM��@27<��	40271�	;0>	�7�<
8272�	>�XDDDDDDDDDDDDDDDDDDDDDDDDD &)6muspy&$ RN2�1�27�27E7
?�27�I�>F�070
0�4���
0C�2724@��P�4
7î&'ïDDDDDDD &}6muspy&' RN2�1�2�2��44=27;dK�A>��F�21�04
�2C�25�420��@2
2N
�	2W>���2�	X�77�>0=2A�42>�	
2�21	�<�4�2�	WM��@2&)�2���=F�24>2V���2
K�4>2	W2472�P�2�I0��@27<��	401�	;0>	�7�<
8272�	>�XXDDDDD &}6muspy&) O��1�
0P0�0
=UV�>\Z�	�U2
U6�	Z�	�UDDDDDDDDDDDDDDDDDDDDD &�6muspy&} O�4>21
�2>���@2����,�����27��44=27JKC0�=�72
S��1	�<�4�2�	DD &~6muspy&� O�4>21
�2>���@27
=	=���]K�f�
0�07�4
�42>��>�2�2P�722
�42>��>�2�2	2���772�24
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD &~6muspy&~ O�4>21
�2>���@27
=	=�A���
01�2N�@271�
0����270��@27�27C�27@��>�272
�	�0
27�4
7��7(=>��4
0���44=2751�07>��P04=27��47�420��@2�40F�2D3I24
	2��>2�24
W�X���
(P�7íWPX>¬
2A>¬
2íW>X1�	>�(��442íW�X1�	�0@42íW2X24���02	Dî$&ïDDDDDDDDDDDDDDDDDDDDD &�6muspy&� O�4>21
�2>���@27
=	=�A���
01�2N�@2
2�1�	2��3270��@27�27C�27@��>�22
�	�0
27�4
��
2	4�
0C2�24
>��P04=2724�4272��27=F�24>2Dî$&ï&�6muspy&� O�4>21
�2>���@2;dd2N1��0
�4
��>�		=��
0�404
2	(C�21��	�2>���@2�277=F�24>27���
0C�27DK�47>2
2N2�1�25��C�2%27
��C�2�2P�72DD &�6muspy$% O�4>21
��>���@2;dK>���4
��1	�<�4�2�	04�=124����24
�2��
2N
�	2DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD &�6muspy$& O�4>21
��>��2�	;dK2N1��0
�4
��>�		=��
0�424
	2��
2N
�	22
��1	�<�4�2�	DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD &�6muspy$$ d�27C0	
�2��27��04
2	�=�0�0	274�4�>F�0727��	�4
��1��72�I�>F�070
0�4D$%6muspy$' �E4
�?72�2C�2C0	
�2��21�	1	�H2>
0�4�I�41�04
���1��4�2��>��=	��	0@04��27�	�21��4�2��>��=	�C0	
�2��2DDDDDDDDDDDDDDDDDDD $%6muspy$) G	
=<�>
7�77�>0=7A��1	�H2>
0�4��	7�2��7E4
�?72�2C�2C0	
�2��2Dî$�ïD $&6muspy$} �E7
?�2�I�<B>��@27
=	=�7>�10F�2��472��<�07>2���1
0F�2
	�471�	
�4
�2�N0��@271�077=1�	�
0�41�E70F�21�	�27��42

27Dî$&ïDDDDDDDD $$6muspy$� RN2�1�27�I�<B>��@27
=	=�7>�10F�2DDDDDDDDDDDDDDDDDDDDDD $$6muspy$~ �E7
?�2�I�<B>��@2��
�(7
=	=�7>�10F�2��2�N<�07>2��N�1
0F�27
	�47(1�	
�4
>��>�4�420��@2î'$ïDDDDDDDDDDDDDDDDDDDDDDDDDD $$6muspy$� O�47
	�>
0�4�27=>	�47��
�(7
=	=�7>�10F�27241��g�4
�4�071�70
0<�2(C�4
�I=>	�43OK�B4�2W�X�=C02	��WPX7
�112	>2	
�047	�E�47���0(42�N=�071�	�I=>	�424�0	2>
0�4�2�I�P72	C�
2�	î'$ïDDDDDDDDDDD $'6muspy$� K2C�4
�4=>	�4��
�(7
=	=�7>�10F�25�I�P72	C�
2�	27
>�4
	�04
�2721��>2	A�42>2	
�042�07
�4>2�2�I=>	�4JK2
A�42>2	
�0421�70
0�4�2C�4
�I=>	�41��	�42C07���07�
0�4>�		2>
224	2�02<î'$ïDDDDDDDDD $'&$�



6muspy'% RN2�1�2�I�<B>��@2��
�(���
07>�10F�2�2&�C�27î'$ïDDDDDDDDDDD $)6muspy'& RN2�1�2�I�<B>��@2C����=
	0F�22
����@	�1�0F�2DDDDDDDDDDDDD $)6muspy'$ 327�2�N=
�127�2�I04�2N�
0�4�I0��@27î$&ïDDDDDDDDDDDDDDDDD $}6muspy'' �>�=��@=4=	0F�2�2>���@2�EP	0�2�2C0�=�]KDDDDDDDDDDDDDD '%6muspy') �	��12�I0��@27�[/���47>2
2N2�1�25�2	�772�P�2�24
27
�2
E12MVV/VVMDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD '%6muspy'} 82>�2	>�2��47��<24L
	2�2P��>�21��7	2772�P��4
��P��>>��	�4
DDD '&6muspy'� /�	
0
0�4�2�I0��@2241��702�	7
	�4>�27DDDDDDDDDDDDDDDDDDD '$6muspy'~ /	=�0>
0�41�	>��1247�
0�4�2���C2�24
A1�	
0	�21��702�	70��@27�2	=<=	24>21	=>=�24
27DR41��7�2�I04<�	��
0�4��C2>
2�	���C2(�24
5�I04�0>2�2�I0��@2	=<=	24>2��0
L
	2
	�47�07DDDDDDDDDDDDD '$6muspy'� /	=�0>
0�4M4
	���7
�4��	�eD$�)SGdO DDDDDDDDDDDDDDDDDDD ''6muspy'� /�	
0
0�4�2�I0��@224P��>7�2
�0��2C�	0�P�2�C2>�I�	P	2F��
2	4�0	2i���Ä�>�		271�4��4
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ''6muspy)% ''�0	2>
0�471�770P�27�21	=�0>
0�4M4
	���47eRdODDDDDDDDDDDD ''6muspy)& /	=�0>
0�41�	>��1247�
0�4�����C2�24
W;O/X�2��>��>�2�2P�72��47;/R�($;d/DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ')6muspy)$ /	=�0>
0�41�	>��1247�
0�4�2�071�	0
=WKO/X�2��>��>�2�2	2���7(72�24
��47;/R�($;d/DDDDDDDDDDDDDDDDDDDDDDDDDDDD ')6muspy)' �>�=���2;/R�($;��
0C02Z/	�B�2�C2>�4�[/>��1�7=�2UMVV/U��47>2
2N2�1�2�C�2�2@��>�2>�470�=	=2>���2>��>�2�2P�72DDD '}6muspy)) R4>���@2�I�4��N]K�fC0�;/R�(O1�	
' DDDDDDDDDDDDDDDD '}6muspy)} R4>���@21�	eD$�)S;dO�2~C�27D3�C�2�2P�7227
��C�2&D327C�27�2$A�7�4
>��=2724��,,j����������,D3�C�2~27
>��=224�
0�07�4
��1	=�0>
0�404
2	(C�2772��2�24
1��	��1	2�0?	20��@2���[/W��a���������XDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD '�6muspy)� ;dO�K�RN
2470�4�2eD$�)S;dODDDDDDDDDDDDDDDDDDDDDD '~6muspy)~ RN
2470�4JK��7
�4��	�eRdOWJK(eRdOXDDDDDDDDDDDDDDDDD '�6muspy)� 9C���
0�4�27>��2�	77
�4��	�7W�X]K2
WPXJKDDDDDDDDDDDDDDD '�6muspy)� M��@2�2
2N
�	22
>�	
2�21	�<�4�2�	�77�>0=2DDDDDDDDDDDDDDD '�6muspy}% RN2�1�2�2	=7���
0�4�270��@27
2N
�	22
1	�<�4�2�	5�C2>m2
n	
�û��D'�6muspy}& O�4>21
@��P���2oÅ!̂ DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD )&6muspy}$ RN2�1�2�2�=>��1�70
0�4i�����DO��F�2P��>WPX5	21	=724
=1�	�44k����47�2i���Ä�W>X527
�11	�N0�=1�	�42<�4>
0�4�2���=�07�(
0�4î�)ïDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD )&6muspy}' RN2�1�2�2��
0<7�27<�4>
0�47�2���=�07�
0�4w�|5w�Z5w��5w��î�)ïDDDDD )$6muspy}) ;��27�2���=�07�
0�47�21	�<�4�2�	&2
$��47JK(eRdOî$&ïDDDDD )'6muspy}} 82>�2	>�2��47�I271�>2N2
E��P��>�2	=<=	24>2
2�1�	2�DDDDDDDD )'6muspy}� 82>�2	>�2��47�27271�>27N5E2
Q��P��>�2	=<=	24>2
2�1�	2�DDDDD ))6muspy}~ 3I��
0�!���̧,��̀�̀��DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD )}6muspy}� ;��27�2���=�07�
0�47�21	�<�4�2�	'2
)��47JK(eRdODDDDDDDD )}6muspy}� �>�=���2>���@2�2��1	�<�4�2�	2N1��0
�4
��72@�24
�
0�4�2��
2N
�	2D)�6muspy�% O��>���2�dKODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD )~6muspy�& �>�=�����
0(	=7���
0�4��3G8DDDDDDDDDDDDDDDDDDDDDDDD }$6muspy�$ RN2�1�2�21�	
0
0�442�24
i���Ä��2�I0��@24�
�	2��2UP0\2U1��	�0<<=	24
772�0�7̈ ©ª« ¬DDDDDDDDDDDDDDDDDDDDDDDDDDDDD }$6muspy�' /��72�2
	�47<�	��
0�42
�21	=�0>
0�4>�4�0
0�44=21�	�2i���Ä�DD }'6muspy�) Y	�47<�	��
0�424�DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD })6muspy�} /0N2�>��	�4
õ2
�27)C�07047>�442N27pû�û����DDDDDDDDDDDD })6muspy�� RN2�1�2�2>���@2�2T2Z71�12	C02Z�<	��2&�C2>�23G8A%D$}P11�W�X0��@2�	0@04��2íWPX@	0��2�21�	
0
0�442�24
�C2>̈ ©ª« ¬øJ%û°̄ ø]�íW>X0��@2	2>�47
	�0
2�C2>2<<2
7�2P��>7x��p�ø]%D§§�üyíW�X0��@2	2>�47
	�0
2�C2>1�7
(
	�0
2�24
5̈©¦ øJ%5x��p�øJ�D�'�üyD}}6muspy�~ �>�=��@��P���2>���@27>���P�2]K�f1	�1�7=DDDDDDDDDDDDDDD }�6muspy�� /	2�0?	2=
�12��>���@27>���P�21	�1�7=�>���@2AP�772	=7���
0�4�2��
2N
�	22
>���@2�2��1	�<�4�2�	�C2>�4��
0��2>��1	2770�4H�04

2N
�	2S1	�<�4�2�	DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD }�&'%



6muspy�� �>�=���2>��1	2770�470���>�7
C77>�=���2>��1	2770�4�C2>��
2>�(40F�2�2U;20��2�	/	=�0>
2�	U5A�440C2��t�2��1E	��0�2�2���
0(	=7���
0�4DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD }�6muspy~% Ç�0	2>
0�471�770P�27�21	=�0>
0�4�1�7
2	0�	0�2ËT�hDDDDDDDDDDDD }�6muspy~& /	=�0>
0�4�1�7
2	0�	0�27@	��024
7��P��>�2
2N
�	2�77�>0=��P��>��21	�<�4�2�	A�=>��1�72	DDDDDDDDDDDDDDDDDDDDDDDDDDD }�6muspy~$ /	�>=��	2�27=�2>
0�4���20��2�	1	=�0>
2�	�2ËT�hDDDDDDDDDDDDD }�6muspy~' O�	
2�21	�<�4�2�	�2V�����47C�2}0��@2&A�D�'�̄¯�C2>ù°�øJ�í̈ ©ª« ¬ ø]�ýW�X2
WPX�	0@04��2íW>X>��=2�C2>�23G8>��770F�2W/�T8"'��VXíW�X>��=2�C2>��
2>�40F�2�2U;20��2�	/	=�0>
2�	UW/�T8")%�VXDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD �%6muspy~) O�	
2�21	�<�4�2�	�2T2Z71�12	C�2�0��@2&A�D�'�̄¯W�X2
WPX�	0@04��2íW>X>��=2�C2>�23G8>��770F�2W/�T8"'}D}�VX�C2>ù°�ø'Çí̈ ©ª« ¬øÇ]ýíW�X>��=2�C2>��
2>�40F�2�2U;20��2�	/	=�0>
2�	UW/�T8"'�D&�VX�C2>ù°�øÕ�í̈ ©ª« ¬øÇÕýDDDDDDDDDDDDDDDD �&6muspy~} O��>����1�0�7��10N2�C�070424<�4>
0�4�2���0<<=	24>224
	2>2�2	(402	2
�210N2�>��	�4
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD �$6muspy~� O�	
2�21	�<�4�2�	�2T2Z71�12	C�2�0��@2&>��=2�C2>�23G8>��770F�2A�D�J�̄¯�C2>ù°� ø�Õí ©̈ª« ¬ øJ%ýW�X�	0@04��2íWPX@	0��2íW>X�C2>�23G87�4704
2	1���
0�4W/�T8"'}D&~�VXíW�X�C2>04(
2	1���
0�4>��770F�2W/�T8"'}D�'�VXíW2X�C2>04
2	1���
0�4���1
�
0C2©̈¦ ø ©̈ª« ¬W/�T8"'�D'$�VXíW<X�C2>04
2	1���
0�4���1
�
0C2©̈¦ ø]�̈ ©ª« ¬W/�T8"'�D$&�VXDDDDDDDDDDDDDDDDDDDDD �'6muspy~� M��@27�2	=<=	24>27�2;/R�'KDDDDDDDDDDDDDDDDDDDDDDDD �'6muspy~~ O�	
2�21	�<�4�2�	�2:4��K�4>2	C�2&0��@2$}%>��=2�C2>�23G8>��770F�2A�D�]�̄ �̄C2>ù°�øÕ�í̈©ª« ¬øÇÕýW�X�	0@04��2íWPX@	0��2íW>X7�4704
2	1���
0�4W/�T8"')D�'�VXíW�X�C2>04
2	1���
0�4>��770F�2W/�T8"''D))�VXíW2X�C2>04
2	1���
0�4���1
�
0C2 ©̈¦ ø ©̈ª« ¬W/�T8"'}D}~�VXíW<X�C2>04
2	1���
0�4���1
�
0C2̈ ©¦ ø]�̈ ©ª« ¬W/�T8"'}D$~�VXDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD �)6muspy~� O��	P27�=P0
7(�07
�	70�4�2��>�	
2�21	�<�4�2�	�2:4��K�4>2	0��@2$}%C�2&DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ��6muspy�% O��	P27�=P0
7(�07
�	70�4�2��>�	
2�21	�<�4�2�	�2�Y6�E0��@2&}~C�2&DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD �~6muspy�& O��1�	�07�4�2��F���0
=C07�2��2�2��>�	
2�21	�<�4�2�		2>�47
	�0
2�2:4��K�4>2	C�2&0��@2$}%A%D%%�P11�W�X�	0@04��2íWPX>��=2�C2>�23G8>��770F�2W/�T8"'%D&��V51�	
0
0�4040
0��2�2$�'�P��>7XíW>X>��=2�C2>�I�11	�>�2U;20��2�	/	=�0>
0�4U7�0C02�I�4204
2	1���
0�4>��770F�2W/�T8"'%D$%�V51�	
0
0�4040
0��2�2$�'�P��>7XíW�X>��=2�C2>�I�11	�>�2U;20��2�	/	=�0>
0�4U7�0C02�I�4204
2	1���
0�4���1
�(
0C2W/�T8"'%D$��V51�	
0
0�4040
0��2�2$�'�P��>7XíW�X>�	
2�21	�(<�4�2�	>��=2�C2>c/R�þ8W/�T8"$��VXDDDDDDDDDDDDDDDDDD ��6muspy�$ O��1�	�07�4�2��F���0
=C07�2��2�2��>�	
2�21	�<�4�2�		2>�47
	�0
2�2�Y6�EC�2&0��@2&}~A%D%�P11�W�X�	0@04��2íWPX>��=2�C2>�23G8>��770F�2W/�T8")'D~��V51�	
0
0�4040
0��2�2$%$$~P��>7XíW>X>��=2�C2>�I�11	�>�2U;20��2�	/	=�0>
0�4U7�0C02�I�4204
2	1���
0�4>��770F�2W/�T8"))D�}�V51�	
0
0�4040
0��2�2$})'�P��>7XíW�X>��=2�C2>�I�11	�>�2U;20��2�	/	=�0>
0�4U7�0C02�I�4204
2	1���
0�4���1
�(
0C2W/�T8"))D�$�V51�	
0
0�4040
0��2�2$})'�P��>7XíW2X>��=2�C2>c/R�þ8W/�T8")'�VXDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ��6muspy�' �>�=���27E4
�?72�2C�2704
2	�=�0�0	27�
0�07=��47�I2N1=	0�24
�
0�4D~%&'&



6muspy�) O��1�	�07�4�2��F���0
=C07�2��2�2��C�27E4
�=
07=2V��\G		0C��C�2�0��@2%''A%D%&$P11�
0�07�4
�27>�	
27�21	�<�4�2�	W�X�	0@04��27íWPX	2>�47
	�0
27�C2>�23G8>��770F�2W/�T8�2��1	�<�4�2�	"$�D��V51�	
0
0�4040
0��2�2&��'P��>7XíW>X	2>�47
	�0
27�C2>�I��
0�U;20��2�	/	=�0>
0�4U7�0C0�I�4204
2	1���
0�4>��770F�2W/�T8�2��1	�<�4�2�	"$}D~�V51�	
0
0�4040
0��2�2&&})P��>7XíW�X	2>�47
	�0
27�C2>�I��
0�U;20��2�	/	=�0>
0�4U7�0C0�I�4204
2	1���
0�4���1
�
0C2W/�T8�2��1	�<�4�2�	"$��V51�	
0
0�4040
0��2�2&&})P��>7Xí2X	2>�47
	�0
27�C2>c/R�þ8W/�T8�2��1	�<�4�2�	"$&D}�VXDDDDDDDDDDDDDDDDDD ~&6muspy�} O��1�	�07�4�2��F���0
=C07�2��2�2��C�27E4
�=
07=2V�����47C�2)0��@2&A%D%&'P11�
0�07�4
�27>�	
27�21	�<�4�2�	W�X�	0@04��27íWPX	2>�47
	�0
27�C2>�23G8>��770F�2W/�T8�2��1	�<�4�2�	"$�D}��V51�	
0
0�4040
0��2�2&��)P��>7XíW>X	2>�47
	�0
27�C2>�I��
0�U;20��2�	/	=�0>
0�4U7�0C0�I�4204
2	1���
0�4>��770F�2W/�T8�2��1	�<�4�2�	"$�D~~�V51�	
0
0�4040
0��2�2&)}%P��>7XíW�X	2>�47
	�0
27�C2>�I��
0�U;20��2�	/	=�0>
0�4U7�0C02�I�4204
2	1���
0�4���1
�
0C2W/�T8�2��1	�<�4�2�	"$��V51�	
0
0�4040
0��2�2&)}%P��>7XíW2X	2>�47
	�0
27�C2>c/R�þ8W/�T8�2��1	�<�4�2�	"$$D�}�VXDDDDDDDDDDDDDDD ~$6muspy�� O��1�	�07�4�2��F���0
=C07�2��2�2��C�27E4
�=
07=2:4��K�4>2	C�2'0��@2$}%A%D%&$P11�
0�07�4
�27>�	
27�21	�<�4�2�	W�X�	0@04��27íWPX	2>�47
	�0
27�C2>�23G8>��770F�2W/�T8�2��1	�<�4�2�	"')D���V51�	
0
0�4040
0��2�2)��~P��>7XíW>X	2>�47
	�0
27�C2>�I��
0�U;20��2�	/	=�0>
0�4U7�0C0�I�4204
2	1���
0�4>��770F�2W/�T8�2��1	�<�4�2�	"'}D%��V51�	
0
0�4040
0��2�2)��~P��>7XíW�X	2>�47
	�0
27�C2>�I��
0�U;20��2�	/	=�0>
0�4U7�0C02�I�4204
2	1���
0�4���1
�
0C2W/�T8�2��1	�<�4�2�	"'~�V51�	
0
0�4040
0��2�2)��~P��>7XíW2X	2>�47
	�0
27�C2>c/R�þ8W/�T8�2��1	�<�4�2�	"&�D%'�VXDDDDDDDDDDDDDDD ~'6muspy�~ K2�N0?�2=
�12��>���@27>���P�21	�1�7=�>���@2A���
2	=7���
0�4�2��
2N
�	2DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ~)6muspy�� O���@2���
0(	=7���
0�4�27P��>7�=>��1�7=7�>XK=>��1�@22
/	=�0>(
0�4�27P��>7�2��
2N
�	27�0C�4
��@	0��21	�<�4�2�	íW�X8�<B4�@2�2��
2N
�	2P�772	=7���
0�47�0C�4
��@	0��21	�<�4�2�	1��7
2N
�	22
/	=�0>
0�4�27P��>7	�<B4=7W241�04
0��=7XDDDDDDDDDDDDDDDDDDD ~}6muspy�� RN2�1�2�2	�<B42�24
�2V�����47C�2}0��@2&5ù°�ø��í̈©ª« ¬øJJý�W�X@	0��21	�<�4�2�	íWPX@	0��21	�<�4�2�	�
2N
�	2íW>X
2N
�	2P�772	=7���
0�4W%D%}P115/�T8"$%D$��VXíW�X
2N
�	2	�<B4=2W%D&~P115/�T8"'$D~�VXDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ~}6muspy�% RN2�1�2�2	�<B42�24
�2T2Z71�12	C�2�0��@2&5ù°�øÕ�í̈©ª« ¬øÇ'ý�W�X@	0��21	�<�4�2�	íWPX@	0��21	�<�4�2�	�
2N
�	2íW>X
2N
�	2P�772	=7���
0�4W%D%)P115/�T8"&�D$��VXíW�X
2N
�	2	�<B4=2W%D&~P115/�T8"'%�VXDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ~�6muspy�& �X7>�=���2>���@204�=124��4
W4�4H�04
XíWPX7>�=���2>���@2H�04
íW>X7>�=���2>���@24�47>���P�2íW�X7>�=���2>���@2H�04
2
7>���P�21	�1�7=DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ~�6muspy�$ RN2�1�2�2	=7��
�
7�2èÉÚÑÕÝDDDDDDDDDDDDDDDDDDDDDDDDD �$6muspy�' ãÛÝÊÏÕÜÜçÊÐ�
0�07=1��	�I0�1�=�24
�
0�4��>��2��7>�=��7>���P�2D �$6muspy�) 8=7��
�
7�2
2�17�I2N=>�
0�47�	�2ãÛÝÊÏÕÜÜçÊÐ��44=1�	èÉÚÑÕÝDD �'6muspy�} �2@�24
�
0�424	=@0�472
@	�1�2�I��H�>24>2�77�>0=î�~ïDDDDDDDDD �%6muspy�� G�@�	0
��2�2�=
2>
0�4�27�PH2
77�0���4
7DDDDDDDDDDDDDDDDDD �'6muspy�~ RN2�1�2�2�=
2>
0�4�27�PH2
77�0���4
7DDDDDDDDDDDDDDDDDDDD �'6muspy�� G�@�	0
��2�272@�24
�
0�4�C2>�H�7
2�24
�27
2	�27�I=42	@02DDDDD �)6muspy�� 6�>��072	7�	��Q�42�21	�<�4�2�	�I04
=	L
�W�XY2N
�	2íWPX	21	=724
�(
0�4B42�2�PH2
7íW>X
2N
�	2>��=2�C2><�>��07�
0�47�	��K�MDDDDDD&%%6muspy&%% �>�=��@��P����7>�=���IG�
�<�>�71	�1�7=DDDDDDDDDDDDDDDD&%&6muspy&%& GH�7
2�24
�2���E4��0F�2�27C��2�	7�2��1	�<�4�2�		2>�47
	�0
2DD&%$6muspy&%$ ;�7F�2P04�0	2�	0@04���I24
	=2�2V�����47C�2}0��@2&W&%$)N~��10N2�7X��1	2�02	1��4�C2>ÿ��=�ø�]%5ÿ��=�ø]��DDDDDDDDDDDD&%)&'$



6muspy&%' O�	
2�21	�<�4�2�	�2V�����47C�2}0��@2&�W�X�	0@04��2íWPX�1	?7�H�7
2�24
�2���E4��0F�2��1	2�02	1��4�C2>ÿ��=�ø�]%5ÿ��=�ø]��5�ø�DJDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD&%)6muspy&%) 8=7��
�
7�2����Y	22�2��>�	
2�21	�<�4�2�	�2V�����47C�2}0��@2&�W�XA1�	
0	�2��>�	
2�	0@04��2�C2>̈©ª« ¬ø]%íWPX�1	?7�H�7
2�24
�2���E4��0F�2��1	2�02	1��4�C2>ÿ��=�ø�]%5ÿ��=�ø]��5�ø�DJ2
̈©ª« ¬ø]§DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD&%)6muspy&%} ;�7F�2P04�0	2�	0@04���I24
	=2�2:4����4>2	C�2&0��@2$}%W&�$%N&%�%10N2�7XW�X��1	2�02	1��4�C2>ÿ��=�ø�]%5ÿ��=�ø]��íWPX�2��Q�42�21	�<�4�2�	70
�=224
	2ÿ��=�ø���2
ÿ��=�ø�]�DDDDDDDDDDDD&%}6muspy&%� 8=7��
�
7�2����Y	22�2��>�	
2�21	�<�4�2�	�2:4����4>2	C�2&0��@2$}%�W�X>�	
2�21	�<�4�2�	�	0@04��2íWPX����Y	22�2��>�	
2�21	�<�4�2�	�	0@04��2�C2> ©̈ª« ¬ øÇÕíW>X����Y	22�2��>�	
2�21	�<�4�2�	�1	?7�H�7
2�24
�2���E4��0F�2��1	2�02	1��4�C2>ÿ��=�ø�]%5ÿ��=� ø]��5�ø�DJ2
̈ ©ª« ¬ ø'�íW�X����Y	22�2��>�	
2�21	�<�4�2�	�1	?7�H�7
2�24
�2���E4��0F�2�2��Q�42�21	�<�4�2�	70
�=224
	2ÿ��=�ø���5ÿ��=�ø�]�5�øÕD�2
̈©ª« ¬øÕ�D&%}6muspy&%~ O���@21�	8�MP�7=7�	�2;�7F�2(K�MDDDDDDDDDDDDDDDDDDDD&%�6muspy&%� 8�<B42�24
�2��	=7���
0�4��>��2�2��K�M�40F�2�24
DDDDDDDDDD&%~6muspy&%� ;�7F�2�21	�<�4�2�	�I04
=	L
1��	�21	2�02	1��4�C2>ÿ��=�ø�]%2
ÿ��=�ø]���2W�XV�����47C�2}0��@2&íWPX2N
	�0
�2��1	�<�4�2�	�	0@04��2íW>X2N
	�0
�2��1	�<�4�2�	>��=2A%D&)P11íW�X2N
	�0
�2��1	�<�4�2�	>��=25�C2>�42	=7���
0�424P��>7�N�DDDDDDDDDDDDDD&%�6muspy&&% f���7�	��F���0
=C07�2��2�2��
2N
�	2�2V�����47C�2}0��@2&W�X�	0@04��2í1�07>��=2A�D�%�̄ W̄PX1�	�23G8>��770F�2W��p�ÇtÃ�ØtøJ]DÕ��üXíW>X1�		�<B42�24
�2F���0
=�T8W°�=���= =�öø]�û°�=���= =W�öø�]�X24�
0�07�4
�2;�7F�2(K�MA1�2042	=7���
0�4��1	2�02	1��4�C2>ÿ��=�ø�]%2
ÿ��=� ø]��W��p�ÇtÃ�ØtøJJD���ü5K�M>��=2A�D�Ç�̄ û̄��p��öøJ'D%Õ�üíT�4(K�M>��=2A�D�]�̄ û̄��p�W�{�öøJ�DÕÇ�üyíW�X1�		�<B42�24
�2F���0
=�T8�C2>�2;�7F�2(K�M7��7(=>��4
0���44=�2	=7���
0�424P��>7�N�DDDDDDDDDDDDDDDDDDDD&%�6muspy&&& 8=@0�4�I04
=	L
2N
	�0
2�2��
2N
�	2>��=21�	8�M24�
0�07�4
W�X�2;�7F�2(K�MA1�2042	=7���
0�4íWPX;�7F�2(K�M�C2>�42	=7���
0�424P��>7�N�DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD&%�6muspy&&$ ;�7F�2�21	�<�4�2�	�I04
=	L
1��	�21	2�02	1��4�C2>ÿ��=�ø���2
ÿ��=� ø�]��2W�X:4����4>2	C�2&0��@2$}%íWPX2N
	�0
�2��1	�<�4�2�	�	0@04��2íW>X2N
	�0
�2��1	�<�4�2�	>��=2A%D%~P11íW�X2N
	�0
�2��1	�<�4�2�	>��=25�C2>�42	=7���
0�424P��>7&�N&�DDDDD&%�6muspy&&' f���7�	��F���0
=C07�2��2�2��
2N
�	2�2:4��K�4>2	C�2&0��@2$}%W�X�	0@04��2í1�07>��=2A�D]�̄ W̄PX1�	�23G8>��770F�2W��p�ÇtÃ�Øtø]Ç�üXíW>X1�		�<B42�24
�2F���0
=�T8W°�=���= =�öø]�û°�=���= =W�öø�]�X24�
0�07�4
�2;�7F�2(K�MA1�2042	=7���
0�4��1	2�02	1��4�C2>ÿ��=�ø���2
ÿ��=� ø�]�W��p�ÇtÃ�Øtø]%D%]�ü5K�M>��=2A�D§%�̄ û̄��p��öøJ'D�'�üíT�4(K�M>��=2A�D�Õ�̄ û̄��p�W�{�öø]%D��üyíW�X1�		�<B42�24
�2F���0
=�T8�C2>�2;�7F�2(K�M7��7(=>��4
0���44=�2	=7���
0�424P��>7�N�DDDDDDDDDDDDDDDDDDDD&&%6muspy&&) 8=@0�4�I04
=	L
2N
	�0
2�2��
2N
�	2>��=21�	8�M24�
0�07�4
W�X�2;�7F�2(K�MA1�2042	=7���
0�4íWPX�2;�7F�2(K�M�C2>�42	=7���
0�424P��>7&�N&�DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD&&%6muspy&&} O��1�	�07�4�2��F���0
=C07�2��2�2��
2N
�	2�2T2Z71�12	C�2�0��@2&�C2>̈ ©ª« ¬øÇ'5°�ø'§�W�X°�Ø��íWPX;�7F�2(K�MíW>X°�Ø�� =�öíW�X
2N
�	2V�7728=7���
0�4A�D�Ç�̄¯W��p�ÇtÃ�Øtø�%D]�üXíW2X
2N
�	2�C2>��	=7���
0�4��>��2	�<B4=2A�D��̄ W̄��p��öø]ÇD'§�üXíW<X
2N
�	2�C2>	�<B42�24
�2	=7���
0�4��>��22
�2F��(�0
=�T8W°�=���= =�öø ]�û°�=���= =W�öø '§XA�DJ��̄¯�C2>ÿ��=�ø'J5ÿ��=�ø]��5�øJW��p��öø]'D�]�üXDDDDDDDDDDDD&&&&''



6muspy&&� O��1�	�07�4�2��F���0
=C07�2��2�2��
2N
�	2�2:4��K�4>2	C�2&0��@2$}%�C2>̈ ©ª« ¬ø]�5°�øJ��W�X°�Ø��íWPX°�Ø�� =�öíW>X
2N
�	2V�7728=7���
0�4A�D�'�̄¯W��p�ÇtÃ�Øtø�ÕD]�üXíW�X
2N
�	2�C2>��	=7���
0�4��>��2	�<B4=2A�D]J�̄¯�C2>ÿ��=�ø���5ÿ��=�ø�]�5�øÕW��p��öøJ]D]Ç�üXDDDDDDDDDDDDDDDDDDD&&$6muspy&&~ /��
2<�	�2�27E4
�?72�2C�204
2	�=�0�0	2DDDDDDDDDDDDDDDDDD&&$6muspy&&� O��1�	�07�4�2��F���0
=C07�2��2�2��C�27E4
�=
07=2�2W�X:4����4(>2	C�2'0��@2$}%PX24�
0�07�4
�271	�<�4�2�	2

2N
�	2�	0@04��27í24�
0�07�4
��1	�<�4�2�		2>�47
	�0
2A�D��Ç�̄¯2

2N
�	2	2>�47
	�0
2A�D]�̄¯>X1�	�23G8>��770F�2í�X�C2>�IG�
�<�>�7JK1�		�<B42�24
�2F���0
=�T8�2��
2N
�	2�C2>�2;�7F�2(K�MA1�2042	=7���
0�4í2X�C2>�IG�
�<�>�7JK1�		�<B42�24
�2F���0
=�T8�2��
2N
�	2�C2>�2;�7F�2(K�MA�42	=7���
0�424P��>&�N&�DDDDDDDDDDDDDDDDDD&&'6muspy&&� �>�=��H�04
�272@�24
�
0�47=��4
0F�22
�IG�
�<�>�7JKDDDDDDDD&&)6muspy&$% �2@�24
�
0�47=��4
0F�27�0C�4
�421�4�=	�
0�4W�H�7
2�24
�2>�	(72�	X24
	2W�X��
2N
�	22
WPX��1	�<�4�2�	�W>X72@�24
�
0�47�0C�4
��
2N
�	2�40F�2�24
íW�X72@�24
�
0�47�0C�4
��1	�<�4�2�	�40F�2(�24
íW2X72@�24
�
0�47�0C�4
�42P���4>224
	2��1	�<�4�2�	2
��
2N(
�	2DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD&&)6muspy&$& 8=7��
�
7�272@�24
�
0�4AP�7�=P0
�2:4����4>2	C�2&0��@2$}%�
0�07�4
W�X°�Ø��A%D%%'P11íWPX1	�<�4�2�		2>�47
	�0
2W%D%&~P115/�T8"'��VX2
W>X
2N
�	2	2>�47
	�0
2W%D%)P115/�T8"&~�VXD�2@�24
�
0�4P�7=2�X
2N
�	2W"ø�û#|ø#Zø�ø�XíW2X1	�<�4(�2�	W"ø #| ø #Z ø �û�ø �XíW<X��e 
2N
�	22
��e 1	�<�4�2�	W"ø�D�û#| ø#Z ø�û�ø�D�XíW@X%�e1	�<�4�2�	2
]�e
2N
�	2W"ø�D]û#|ø#Zø�û�ø�D%XíW�X��e1	�<�4�2�	5]�eOP52
]�eO	W"ø�û#|ø#Zø�D]�û�ø�D�XDDDDDDDDDDDDDDDDDDDDDDDDDD&&�6muspy&$$ 8=7��
�
7�272@�24
�
0�4AP�7�=P0
�2T2Z71�12	C�2�0��@2&�
0(�07�4
W�X°�Ø�� A%D%%)P11íWPX1	�<�4�2�		2>�47
	�0
2W%D%'&P115/�T8"'�D~}�VX2
W>X
2N
�	2	2>�47
	�0
2W%D%)P115/�T8"&�D$��VXD�2@�24
�
0�4P�7=2�X
2N
�	2W"ø�û#|ø#Zø�ø�XíW2X1	�<�4(�2�	W"ø #| ø #Z ø �û�ø �XíW<X��e 
2N
�	22
��e 1	�<�4�2�	W"ø�D�û#| ø#Z ø�û�ø�D�XíW@X%�e1	�<�4�2�	2
]�e
2N
�	2W"ø�D]û#|ø#Zø�û�ø�D%XDDDDDDDDDDDDDDDDDDDDDDDDDD&$%6muspy&$' 8=7��
�
7�272@�24
�
0�4A���
2	=7���
0�4�2:4����4>2	C�2&0��@2$}%�
0�07�4
W�X°�Ø�� A%D%)P11íWPX1	�<�4�2�		2>�47
	�0
2W%D%'P115/�T8"))D$��VX2
>X
2N
�	2	2>�47
	�0
2W%D)&P115/�T8"'&D�}�VXD�2@�24
�
0�4P�7=2�X
2N
�	2W"ø�û#|ø#Zø�ø�XíW2X��e
2N
�	22
��e1	�<�4�2�	W"ø�D�û#|ø#Zø�û�ø�D�XíW<X%�e1	�(<�4�2�	2
]�e
2N
�	2W"ø�D]û#|ø#Zø�û�ø�D%XDDDDDDDDDDDD&$&6muspy&$) 8=7��
�
7�272@�24
�
0�4A���
2	=7���
0�4�2T2Z71�12	C�2�0��@2&�
0�07�4
W�X°�Ø�� A%D%'&P11íWPX1	�<�4�2�		2>�47
	�0
2W%D%}P115/�T8"'�D)��VX2
W>X
2N
�	2	2>�47
	�0
2W%D&�P115/�T8"'%D%��VXD�2@�24
�
0�4P�7=2�X
2N
�	2W"ø�û#|ø#Zø�ø�XíW2X��e
2N
�	22
��e1	�<�4�2�	W"ø�D�û#|ø#Zø�û�ø�D�XíW<X%�e1	�<�4�2�	2
]�e
2N
�	2W"ø�D]û#|ø#Zø�û�ø�D%XDDDDDDDDDDDDDDDDDDD&$&6muspy&$} 821	=724
�
0�4�2��K�M1�	2N
	�>
0�4��;�7F�2(K�MDDDDDDDDDDD&$$6muspy&$� RN2�1�2�I2N
	�>
0�4����7F�2P04�0	2W;�7F�2(K�MX�2T2Z71�12	W&%$)N~��10N2�7XC�2�0��@2&�W�X
2N
�	2�	0@04��2íWPX1	�<�4�2�	�	0@04��2íW>X@	0��21	�<�4�2�	Ẅ©ª« ¬ øÇ'XíW�X
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Résumé 

 

La diffusion de données multimédia, et particulièrement les 
images, continuent à croitre de manière très significative. La 
recherche de schémas de codage efficaces des images reste 
donc un domaine de recherche très dynamique. Aujourd'hui, 
une des technologies innovantes les plus marquantes dans ce 
secteur est sans doute le passage à un affichage 3D. La 
technologie 3D est largement utilisée dans les domaines de 
divertissement, d'imagerie médicale, de l'éducation et même 
plus récemment dans les enquêtes criminelles. 
 
Il existe différentes manières de représenter l'information 3D. 
L'une des plus répandues consiste à associer à une image 
classique dite de texture, une image de profondeur de champs. 
Cette représentation conjointe permet ainsi une bonne 
reconstruction 3D dès lors que les deux images sont bien 
corrélées, et plus particulièrement sur les zones de contours de 
l'image de profondeur. En comparaison avec des images 2D 
classiques, la connaissance de la profondeur de champs pour 
les images 3D apporte donc une information  sémantique 
importante quant à la composition de la scène. 
 
Dans cette thèse, nous proposons un schéma de codage 
scalable d'images 3D de type 2D + profondeur avec des 
fonctionnalités avancées, qui préserve toute la sémantique 
présente dans les images, tout en garantissant une efficacité de 
codage significative. La notion de préservation de la 
sémantique peut être traduite en termes de fonctionnalités 
telles que l'extraction automatique de zones d'intérêt, la 
capacité de coder plus finement des zones d'intérêt par rapport 
au fond, la recomposition de la scène et l'indexation. 
 
Ainsi, dans un premier temps, nous introduisons un schéma de 
codage scalable et joint texture/profondeur. La texture est 
codée conjointement avec la profondeur à basse résolution, et 
une méthode de compression de la profondeur adaptée aux 
caractéristiques des cartes de profondeur est proposée. 
 
Ensuite, nous présentons un schéma global de représentation 
fine et de codage basé contenu. Nous proposons ainsi schéma 
global de représentation et de codage de "Profondeur d'Intérêt", 
appelé "Autofocus 3D". Il consiste à extraire finement des objets 
en respectant les contours dans la carte de profondeur, et de se 
focaliser automatiquement sur une zone de profondeur pour 
une meilleure qualité de synthèse. 
 
Enfin, nous proposons un algorithme de segmentation en 
régions d'images 3D, fournissant une forte consistance entre la 
couleur, la profondeur  et les régions de la scène. Basé sur une 
exploitation  conjointe de l'information couleurs, et celle de 
profondeur, cet algorithme permet la segmentation de la scène 
avec un degré de granularité fonction de l'application  visée. 
Basé sur cette représentation en régions, il est possible 
d'appliquer simplement le même principe d'Autofocus 3D 
précédent, pour une extraction et un codage de la profondeur 
d'Intérêt (DoI). 
 
L'élément le plus remarquable de ces deux approches est 
d'assurer une pleine cohérence spatiale entre texture, 
profondeur, et régions, se traduisant par une minimisation des 
problèmes de distorsions au niveau des contours et ainsi par 
une meilleure qualité dans les vues synthétisées. 
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Abstract 

 

Dissemination of multimedia data, in particular the images, 
continues to grow very significantly. Therefore, developing 
effective image coding schemes remains a very active research 
area. Today, one of the most innovative technologies in this 
area is the 3D technology. This 3D technology is widely used in 
many domains such as entertainment, medical imaging, 
education and very recently in criminal investigations. 
 
There are different ways of representing 3D information. One of 
the most common representations, is to associate a depth 
image to a classic colour image called texture. This joint 
representation allows a good 3D reconstruction, as the two 
images are well correlated, especially along the contours of the 
depth image. Therefore, in comparison with conventional 2D 
images, knowledge of the depth of field for 3D images provides 
an important semantic information about the composition of the 
scene.  
 
In this thesis, we propose a scalable 3D image coding scheme 
for 2D + depth representation with advanced functionalities, 
which preserves all the semantics present in the images, while 
maintaining a significant coding efficiency. The concept of 
preserving the semantics can be translated in terms of features 
such as an automatic extraction of regions of interest, the ability 
to encode the regions of interest with higher quality than the 
background, the post-production of the scene and the indexing. 
 
Thus, firstly we introduce a joint and scalable 2D plus depth 
coding scheme. First, texture is coded jointly with depth at low 
resolution, and a method of depth data compression well suited 
to the characteristics of the depth maps is proposed. This 
method exploits the strong correlation between the depth map 
and the texture to better encode the depth map. Then, a high 
resolution coding scheme is proposed in order to refine the 
texture quality. 
 
Next, we present a global fine representation and content-
based coding scheme. Therefore, we propose a representation 
and coding scheme based on "Depth of Interest", called "3D 
Autofocus". It consists in a fine extraction of objects, while 
preserving the contours in the depth map, and it allows to 
automatically focus on a particular depth zone, for a high 
rendering quality. 
 
Finally, we propose 3D image segmentation, providing a high 
consistency between colour, depth and regions of the scene. 
Based on a joint exploitation of the colour and depth 
information, this algorithm allows the segmentation of the scene 
with a level of granularity depending on the intended 
application. Based on such representation of the scene, it is 
possible to simply apply the same previous 3D Autofocus, for 
Depth of Interest extraction and coding. 
 
It is remarkable that both approaches ensure a high spatial 
coherence between texture, depth, and regions, allowing to 
minimize the distortions along object of interest's contours and 
then a higher quality in the synthesized views. 


