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,DP > 2F, (+0 C-C ,/2 C *-, E C 0 c � E J&( E H:0+0�7 H:,D*). 0 * E 0 C�A98 0 AQC * E 0 H E 8 . 0+2 ,DP > 2-,�(30 C-C ,/2 C E C 0�7 .�M * E 0
=ba 7 8 6 �F,/.k� E J&( E�> 2F,57 E (30�7�* E 0 , E * > E *	? ? 0 C *�,O.10 2-0 A 7%j 
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*NM > 0 C�> 03(3J ? 0�7�JLHG* E 0 C 0 * E >�C *�0 > 4 ; P * E 0 3A! G !$#%&' % G ���8*�% A 2 R E 8 0+H�*)J C H:,D* C E >T> ? J&0R7 
 lom,n�h ? , ,�� C
P ,/2 A > A 2 A98 0 *�032 ? ? 0 H A�8 0�7Qlom,n�h�	Nioy�w J&H * E 0 ( E 2-2F03H�*�7 J&2-0+(+*-,/2FM 4�I E 0 P ,/2 8 A * ,DP * E J C ? ? 0OJ C
J 7 03H�*�JL( AD? *-, * E A * E C 0�7 .�M =ba 7 8 6 c C 030 8 0+(+*�JL,/H A j 4

I E 0 2 E H�*�J 8 0 > A 2 A�8 0+*�0+2 C E HT7 032 C *�,�,57 .�M[lTm,n�h A 2-0 ADC P , ?&? ,�� C 4 r 0 P A E ? * K AQ? E 0 C A 2-0 ? J C *�0R7 JLH
.:2 A (��D0 * C P , ?&? ,�� JLH R 0 A ( E 7:0 C (+2-J > *�J&,DH 4
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l%t�v2f�, p ADC 0~? ? 0 H A�8 0 P ,/2* E 0~? 2 C * ? ? 0 *�, (+, 8�>:A 2-0 4�I E 0 ? ? 0�H A�8 0~� J ?L? .10
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 /h�� � = J ? 0)H E 8 .1032 P ,/2>* E 0 C 0+(3,/HT7 ? ? 0 4 � � �
lTm9w�oy�g � = ,/2 8 A *>P ,D2>* E 0 C 0+(3,/H`7[? ? 0 4 � � 6 r =�� �
�`y�w�t9y "%v�f I E 0 H A�8 0 ,DP<* E 0 E M57 2-,,7 M�H A�8 J&( AQ? K A 2-J A . ? 0 *�, 0@� A�8 J&H:0 4 7 K A J ?&A . ? 0 K AD? �

E 0 C A 2-0 � 7:0+H C J *NM 
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� J C * E 0�J&HT7 0@� ,DP * E 0 A . E HT7 A H:(30�*�, E C 0 4 � � 7 03H C JL*NM � �
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* E 0 P ,/2 8 � ��� �J
 � E 032F0 � J C 0+JL* E 032 � ? ,�( AD? � ,/2 � R/? ,/. AD? 
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 ,D2 8 A � J 8 E 8 K AD? E 0 ,DP
�`y�w�t9y "%v�f P ,D2 0 A ( E ? ? 0 
 * E 0+H (+, 8�> E *�0 C * E 0 a 4 7 0+K�J A *-J&,/H .10+*�� 030+H * E 0
*�� , R/? ,/. AD? D/E A H�*�J *�J&0 C 4 = ,/2 * E 0 ? , ( AD? (32FJL*�0+2-J AA
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@
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m�h,g5l%t�v�f I E 0 H A�8 0O,DP * E 0 , E * > E * ? ? 0 *-, (32-0 A *�0�� E 03H R 03H:0+2 A *-J&H R * E 0O(3, 8M> A 2FJ �

C ,DH 2F0 > ,/2F* 4 8 0+*F*�J&H R * E J C *�, � C * 7 , E * � ( A E C 0 C lTm5n�hG*�,�� 2-J *�0 *-, C * A HT7 A 2�7
, E * > E * 4 � � C * 7:, E * � �
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@A HT7
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8 I 9 9 C 8 8 ,D2 =�7 ;ea I � C A (3(+,/2�7:JLH R *-, * E 0 C E >T>:? J&0�7 * E 2F0 C-E , ? 7 4 = ,/2 0@� A�8M>:? 0 
 J P>*��<,G2 E H C ,DP
=ba 7 8 6 A 2-0 > 032 P ,/2 8 0�7 E C J&H R * E 0 8 0�7:,6K > 2F,/. ? 0 8H
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= J R E 2-0 F G C � A�8M>:? 0 ,DP�lTm,n�h , E * > E * P ,D2 8 A * 4
E H P ,D2 8 A *-*-0�7 , E * > E * 
 * E 0 2-0 C E ? *-J&H R , E * > E * ? ? 0 C C-E , E ? 7 . 0 J 7:03H�*�JL( AD? 4�I E 0 2F0 > ,/2F* R 03H:0+2 A *-0�7
.�M A lom,n�hG(3, 8M> A 2FJ C ,DHG,DP *�� , C E ( E ? ? 0 C J C C-E ,�� H�J&H = J R E 2-0 F54 � ,D*�0 * E A * * E 0 ?BADC * ? J&H:0 ,DP * E 0
2-0 > ,D2F* .10 R JLH C � J * E 8 I 9 9 C 8 8 ,/2 = 7 ;ea I � C 
]8 A � J&H R JL* 0 ADC MGP ,/2 AC (32FJ > * *�,*�0 C * * E 0 2-0 C E ? * C 4= ,/2 0@� A�8M>:? 0 
 � J * E n/d�zO,/H:0 8 J R/E * E C 0

d�f�g w5f`d�h�v&g	��� �,i t�w�h  �  /i�� lTm,n�h t�w%t&x lTm5n�h d�f�uTm���	NiTy�w�� �/w5f9i & � 3 36: &�&	�
t�l�
 �Rw5f`d�h%v&g � �� � & � 3 36: &�& �� g2zTf  
	�	�	
f  5u%t&l

lTm5n�h J C E C 0�7 .�M * E 0 A E *-, 8 A *�0�7 =ba 7 8 6 *-0 C * C (32FJ > * c 8 0+(+*�JL,/H F54 4�j *-, (3, 8M> A 2F0 =ba 7 8 6
, E * > E * C *-, * E 0�2-0 P 032F03H:(+0 2-0 C E ? * C C E >T>:? JL0�7 ADC > A 2 * ,DP * E 0 *�0 C * C E JL*�0 4
�!�@? ��� � ���GD���%( �� ) F � � � 
�� "$ �" � ��)0% ) � F ��� ��� � �GD���� D���� ��������� �
l%t�uov9w J C A�C 0+* ,DP 2F, E *-J&H:0 C�
 � 2FJL*F*�03H JLH * E 0 ;er	a ?BA H R E ADR 0 
 � E J&( EQ> 2-,6K�J 7 0 *-, , ?&C P ,/2 >:? ,D*-*-J&H R
2-0 C E ? * C ,D. * A JLH:0�7:� JL* E =�a 7)8 6 4&I E 0 2F, E *�JLH:0 C J&H:( ? E 7:0 > 2-, R 2 A�8 C � E J&( E ( A H . 0>2 E H P 2-, 8 * E 0 ;er	a
(3, 8�8 A HT7 ? JLH:0)*�, 2-0 A 7 3 r ,/2 A r =�a 7)8 6 7 A * AQC 0+* C A HT7GJLH *-032 > , ?&A *�0 * E 0 8 ,/H�*-, E H:J P ,/2 8�R 2-J 7 C 47 H ;er	a > 2-, R 2 A�8 ( AD?L? 0�7 x/lTv�y`d�z > 2-,6K�J 7:0 C A R 2 A�>:E J&( AQ? J&H�*-032FP A (30O*�, * E 0 C 0 2F, E *�JLH:0 C�
 03H A . ? J&H R
E C 032 C *�, 2F0 A 7 A HT7 >:? ,Q* 3 r 7 � � 7 A * ADC 0+* C � J * E , E * J&H�*�0+2 > , ?BA *-J&H R ,/H�*�, A E H:JLP ,/2 8 8 0 CFE 4
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	 K�	$� �s������#��0�&�N�0# � ������-5��+0�$������(�-,�.�����)��P�-���'0-��� W �����0���$�0-5P
I E 0 =ba 7 8 6 ;er	a 2-, E *�J&H 0 C A 2-0 ? ,�( A *-0�7 J&H * E 0 g%m/m/v,d���l%t�uTv9w � C E .�7:JL2-03( *�,/2 M ,DP * E 0 =ba 7 8 6 2F, ,D*
7:JL2-03( *�,/2 M 4 I , E C 0 * E 0 8 M/, E 8 E C * C 0+*O*�� , 03H�K�J&2-,DH 8 0+H�*K A 2-J A . ? 0 C 4 = J&2 C * C 0+*O* E 0GK AD? E 0 ,DP
)�"�$�%�&(' = � 9 *�, * E 0 ? , ( A *�JL,/H,DP * E 0 =�a 7)8 6 ;er	a 2F, E *�JLH:0 C �:P ,/2 0@� A�8M>:? 0 
 E H`7:032	n/d�z 
 E C 0

d�f�g`f  �� )�"�$�%�&' = � 9�� !�+@D � G - - ' ��3A!$' D �&gom/m,v,d��9l%t&uTv9w
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� E 0+2-0 � !�+@D � G - - ' ��3A!$' D J C * E 0 A . C , ? E *-0 > A * E ,DP * E 0 =ba 7)8 6 2-,�,D* 7:JL2-03( *�,/2 M 4 � 0@��* A 7T7 * E J C
7:JL2-03( *�,/2 M*�, MD, E 2 � = $ ��% 5 'K A 2FJ A . ? 0 G

d�f�g`f  ���� = $ ��% 5 ' ��	�0)�"�$�%�&(' = � 9�� ��	 � = $ ��% 5 ' �
; P M/, E E A K/0H:,Q* > 2F0+K�J&, E C-? M�7:0@? H:0R7 � = $ ��% 5 ' 
 , 8 JL* ��	 � = $ ��% 5 ' P 2F, 8 * E 0 A . ,6KD0(3, 8M8 A HT7 4
� , E 8 A M"� J CFE *-, JLH:( ? E 7:0�* E 0 C 0 (+, 8M8 A H`7 C J&H M/, E 2 	�n,d�z5won�? ? 0*c ,/2 > 2F,�? ? 0 J P@MD, EkE C 0 A H:,Q* E 0+2
C-E 0 ?&? j *�, A K/,/J 7 E A K JLH R *�, 2-0+J C-C E 0 * E 0 8 0+KD032FMO*-J 8 0 M/, E ? , R J&H 4

I , .10 R J&H E C J&H R * E 0 2F, E *�JLH:0 C�
 C * A 2 * ;er	a c t�uTv2j 4 � , E 8 A M�� J C-E *�, 8 A �Q0 E C 0 ,DP * E 0 > 2-, R 2 A�8
d�g`y2w2g
	Ni5wom JLH:( ? E 7:0�7	� J * E l%t&uTv9w �D* E J C P ,/2F(30 C * E 0 E C 0 ,DP A H�03J R/E *��N. JL* (+, ? ,/2 8 A9> ,/H 39G � .:JL*�7 J C�> ?BA M C
� E JL( EGE A K/0 * E 0 A .:J ? JL*NM *�, 8 A J&H�* A JLHO*��<, (3, ? ,/2 7:0 > * E:C c C E ( E AQC * E , C 0�P , E H`7G,/H 8 � ;NC j 4XI , E C 0* E J CX> 2F, R 2 A98 
:C * A 2 * ;er	a E C J&H R t�uTv d�g`y2w2g
	Ni5wom 4

U
	 K�	 � � P��N�0#���'0- x/lTv�yTd�z #%��ST��'��$��So! ��!$�o�����N�0#~���]��!
x/lTv2y`d�z > 2-,6K�J 7 0 C)A R 2 A9>:E J&( AD? J&H�*-032FP A (30�*�, ;er	a P ,/2 >:? ,D*F*�JLH R ,/H:0 ,/2 C 0+KD032 AQ? 3 r�7 � � 7 A * ADC 0 * C 4; * >:? ,D* C K A 2FJ A . ? 0 C E C J&H RGA CFE A 7:0R7 (3, ? ,/2 8 A�> A HT7 ( A H ,6KD032 ?&A M * E 0 , E * ? J&H:0 ,DP<* E 0 7 � � . ? , (��
C *-2 E ( * E 2F0 ,/2 A 2-2-,�� C)CFE ,�� J&H R * E 0 KD0 ? ,�(3J *NM ? 0 ? 7 4 ; * AD?LC ,0+H A . ? 0 C E C 032 C *�, �+, , 8 JLHG*�,�7 J�� 032-0+H�*
2-0 R J&,DH C ,DP * E 0;7 A * ADC 0 * A HT7 *�, > 2-,D. 0 * E 0<7 A * ADC 0+* 4

I , E C 0G* E 0 R 2 A�>:E J&( AQ? *-, , ?)
 P 2F, 8 * E 0 ;er	a (3, 8M8 A HT7 ? J&H:0�c t�uTv �/j 0@� 0+( E *-0~x,lTv�y`d�z 4 I E 0
� J 7 R 0+* J C 7 JLK�J 7:0R7 J&H�*�, C 0+(+*-J&,/H C (3,DH *-2-, ?L? JLH R * E 0�? ? 0 ? ,�( A *-J&,/H 
 , E * > E *�*NM > 0 
�> 2F,/. ? 0 8H
 K A 2-J A . ? 0
*�, > ? ,D* 
 (3, ? ,/2 8 A�>�
.>:? ,Q*), > *-J&,/H C�
 7 A * A 2 A H R 0 
 �+, , 8 JLH RJ
 A HT7 K/0 ? ,�(3JL*NM K/0+(+*�,D2 C 4 7 *)* E 0 .1,D*F*�, 8
J C A C * A * E C 7 J C�> ?BA M 4 8 0+0 = J R E 2-0 3 P ,/2 A H 0@� A�8M>:? 0 ,DP * E 0 A�>T> 0 A 2 A H:(30�,DP * E 0<x/lTv�y`d�z � JLHT7:,�� 4
�86 *�%=* - ? !$'76 - �

I E 0�? ? 0 C *-, .10)2-0 A 7 A 2F0 C�> 03(+J ? 0R7O. M 03H�*-032-JLH R A > A * E c . M�7:0 P A E ? * * E 0 ( E 2F2-03H�* ;er	a � ,/2�� JLH R
7:JL2-03( *�,/2 M`j 
 A . ADC 0 H A�8 0 
 A HT7 A 2 A H R 0 ,DP C E � � 0 C 4 ; P ,/H ? M * E 0 ? 2 C * C E � � J C 0+H�*�032F0�7 
 ,DH ? M
* E:A * ,DH:0 J C E C 0�7 � ,Q* E 0+2�� J C 0 AD?L? J&H�*�0 R 032 C .10+*�� 030+H * E 0 . 0 R J&H:H J&H R A HT7 0+HT7:JLH RGC E � � A 2-0 E C 0�7 48 0 ? 03( *)* E 0s? ? 0 *NM > 0 .�M ( E , , C J&H R � 6 r =�� P ,/2�6 J&0+2 A 2F( E J&( AD?br A * A = ,/2 8 A * ,/2 � = ��� � P ,/2 = ,/2 *�2 A H
E H P ,D2 8 A *-*-0�7 , E * > E * 4 7 * > 2F0 C 0+H�* * E 0 = ,/2 *�2 A H 2-0 A 7:032s7:, 0 C H:,D* (3,/H�K/0+2F* ? JL*-* ? 0��N03H`7:J A H~? ? 0 C *-,
.:J R �N0+HT7:J A HO,/2>K�J&(30 KD032 C-A 4
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>:? ,D*-*-J&H R 2-, E *�JLH:0 � J ?&? 7 0+*�0+2 8 J&H:0 * E 0 ,/2FJ&03H�* A *�JL,/H[c > ,/2F*-2 A J *",/2 ?&A HT7 C ( A�> 0�j E C J&H R * E 0 ADC�> 03( *<2 A *�JL,
,DP * E 0;7:, 8 A JLH*�, .10 > ? ,D*F*�0�7 
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* E 0 C 0�K AD? E 0 C ( A H .10�, KD032F2-J 7`7:03H * E 2F, E R/E * E 0;� J 7 R 0 * 4
� ! G 67!���*�%@+
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