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 � ���	�9%�#4��� �;3 � 3�� � %'��� � � � �cK'L$7 � � � %G�d,�3��)�9% �Q8 %�=>��3F%�� �>��� ��� =-�����1� � ��� �!������� �9(���� � 8 %�=>��3F%�� �>��� � �
1 �<�)# ��� "�� � %'�	��"Q
Y54� � ��� "�� � %'��� � �2( %�#e"���#	������*H��"$���c��� �;�	� � �9(��)#e�9%'� #	��"�*-, 
 ���B


$HG : `JI : ,LKNMJOQPSRTKJKNR��Eh :VU %XW5MYKNG : � 
 ,ZO�M�* :&2 C��Ek[O�M : �Q\ �Y2 `JG�W+( ` : uQR&,LK ��]^KJG : `NR[P : ,1G_R[MJR&,ZK : M��
�E`)K �<,W`HR7`�( : M : M : I`W5M)K :VU �ih � ^ $ � \ $HG :S: h : M�k�� : `��Eh�C��5MJM : � `aR[MCK��L,�� : RTM : , : h�K : M :VU R[MJW[O;h U � z|{s} �
R \ O \ 2 ,?% \ C��ik \ �Q\ c 2 (aG���� : W5O�M : h : M�k�� : `aR[M : , : h�K : M :ZU R[MCW5O;h U � z {s} � g R \ O \ $HG : M : R7`CWdh %XW5MbKNG :
U �i`I,VM : I_Rxh5,Z] �E`aKNG : �cR7` : M�%XM : 4�O : h5,Z] 2 (aG��L,1G(�E`EG��Ek[G : M��EhdW5O�MQ,eRx` : \ $HG : R7`)]�PfIQKJW[K �<,eR�� : � : ,LKNMCWdh: h : MjkT] �i`gR[I�I�MCWMu �hPiRTK : ��]jKNG : `JR[P : �Ehlk`W[KNG�,eR7` : ` 2 `JWdKNG : KNG :�: u�KJMNRmIQG�W[KNW7h : h : MjkT] k[W : `nKJW
KNG : h�O5,�� : � \
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9HG : I : R�:�`HRTM :7; �E`��ck�� : �ih^KJG : � W5O��hW5P k : u�I��cW7`��cW7h�`JI :=< KNMCO�P R7`?> : ���A@�k`W[KNGCBXW5M KJG : : � :=< KNMCWdh_AD �Ek \ ��\ � enR7h U KNG : h�O < � : �E@ k�OQK R7` < R7h k : ` :W: h �ihlKJG : IQMJW[KJWdh `CI :F< KNMCO�P �EhGD��Ek5OQM : �Q\ � @ KNG :
M��ik5G�KdI : R�: �E` U W5P��Eh�R7h�K \ 9HG��E` �E` < RTO;` :ZU k�] �cWdh��i`NRTK��cWdh KJG�MJW[O;k5G R M�� ; R����ih;k < G_R7h;h : ��_XKNG :
>aG���K : R[MJMCWH> ` �EhID��Ek \ �Q\

¢
e4@ �ihjR���� ���J: : ���cG�W�W U KNG : KK> W � I�G�WTKNWdh(�cWdh��i`NRTK��cWdh U �cM :F< K��h]LBXMJW[P KNG : ��
: � :=< KNMJW7h�� <M< O�M ;d:ON \QP K `CG�W5O�� U W <F< O�M RTK 3SR � } � R \ O \ @�>aG�� < G < W5MJM : `CI Wdh U ` KNW RiIQMJW[KJWdh : h : Mjk[]

� R �� R {s} � � R \ O \ @�>aG�� < G �E` �Eh R7k[M :W: P : h�KT>��hKJG KNG : M : `JO
�hKg` \UP h � ^ $ � KNG
�E` < G_Rxh;h : � �E` h�WTK
< W7h�KJM��hk�OQK �ih;k KJW KJG : `JI :=< KNMCO�PV@ `��ih <W: R �cWW> : MXBXM :=Y O : h < ]C>bR7`YO;` :ZU @_R7h U KNG : KNMNRxh;`���K �cW7h U � U h�WTK
M : R < G KNG :L< Wdh�K �Eh�O�OQP \ � : P^R U;: R7h RTKCK : P^IQK KNW U �i` : h�KNR7h;k�� : KNG : KK>YW �hWdh��i`NRTK��cWdh < G_R7h;h : �E` \
9HG : : h : Mjk[]#`CI :F< KNMCO�P �E`ER `CO�PSW�B KNG : `JI :=< KNMNRZBXW5M : R < G : � :F< KJMJWdh < O�M ;d: �ihdKJG :[< Wdh�K �ih�O�O�P \\P B
KNG :EU �i� : M : h�K �hWdh��i`NRTK��cWdh < G�R7h;h : �E` G_R ;d:EU �i� : M : h�K : � :=< KJMJWdh : h : MjkT]]@��hK �i` I`Wd`�`��ck
� : �EhfRQ^5t PfW U;: �
KNW ` : I_R[MNR�K : KNG :V< G_R7h;h : �E`F@aR7h U KJW �hW�W�: RTKfKNG : �cM < Wdh�KJM��ckQOQK �hWdh;` �E`CW�� RTK :VU \_P h KNG
�E` < R7` : @bKNG :
U �hM :=< KaKNG�M :W: � I�G�W[KJWdh��hWdh��i`NRTK��cWdh R�K 3`R � } � R \ O \ � : R U `HKNW^R �cWW> : � :=< KNMCWdh : h : M�k[]]@�>aG : M : Rx`@KNG :
KNMJR7h;`��hK �hWdh;`aBXMJW5P � 
 � : R U ` KJW R G��Ek5G : M : � :=< KNMCWdh : h : Mjk[] \Mb `nR < Wdhs` :=Y O : h <W: @c> : > : M : R[k
� : KJW

dfe�gHhji�kAlnmpoOiAh(kAhrq4oahji�kAgOs�kAgHlEsts 2vuHgOqpkAqFoasxwFyOh(z{mp|rsto=k}qp~�kAgHs�k���q 2�uHgHq4kAqFoalEs�iAq4oOm4oO�fsxi��WsxiA�tlAhr��s���h(o7kAgOs�uOlAs�z=hrq4y�i
�ngOm4uWkAs�l��

$]�



I��hW[KHKNG : :��Eh : K � < : h : Mjk[]	`JI :=< KNMCO�P >��hKJG�W5OQKaKNG :[< Wdh�K1R[P��Eh�RTK �hWdh BXMJW5P KNG :gU �cM :=< KEKJG�M :b: � I�G�W[KJWdh
KNMJR7h;`��hK �hWdh�@ �Eh D��Ek[O�M : ��\ ^�
 \
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(�7 � �!% � %�#&����3�� � #	� � 7

7A�	��� � ��� ��,$. `>=�? 6A@A@+%�
 �2
�( %CBF� � " % � 3 � ����� "�� � 7ED � `F=�?G=�OG%�
 �2
e%'� "\%13�� � #	�E"����&%'��� � � � 7 �IH]7 #9
 54� �
� 8 � 3H�9% ��#�%'�	�E�9%'� #	��"D* , � � �_3�� � � � � � � ���)#&%'��� � � � 7 � 8Y�X8 %�=>�J3F%�� �>���	#!���C6 � (F��� � ����� ��� �_������� �?3 �9% �
�)#�% � 3 � ��BF��"D* ,+��� ��� 8 � 3�� � � � �c� � ���)#&%'��� � � � 76% 8 %�=>��3F%�� �>��� � � K'L�
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��IH���54� �E3�� � � � �I��� ������,D"��)#�������*������ � ��% 7A�	���;% 9 � � �)��� *R� � 3 �)� #�� � � � 7 � ;
�
( #	� �98 ����� � � � ,$��� �

� � � ������*������ � �W7A� ��� ��� �Z6 �T�	�F%'��� � � 
87 � 8Y� � � " � � �X*H�$3 � #	#���* � �$� �R� % �>� #�� �	�[%R"��)#������ ����� � � ���W%'�
� � 3 ����� � ���-�9(6*����G#	��� ���X��� �<� 8 � � � ���)# %'��� � � �&�F%'��� � � #]�	��#�� � �	#J��� # ��� � 8 �F%'�1"����Q���	��� �1��� �������)��# � 7e��� �
� � ������� � �����<��� �!� � � �����-��� � (����@�)# 3 � #	#���* � ��� � "��)#	���-�&%'��� � �!��� ��� 8Y� 3�� � ����#	#	��#Y���X��� �!�9% � ��� � %'�	��"��	��#�� � �	#9


t O�M PfW U:9 � `CO <=<;9 `j`tBXO�����]lM 9 IQMJW U O <
9 ` KJG 9 �=< P IQG 9 h�W[P 9 h�Wdh U �E` < W ;�9 M 9VU �ihlKJG 9 � l `��cP O��
� R�K �cW7h;`HKNG_RTK D��5MJM 9?>$@BADCFE M 9 I`W5M)K 9VU �ih � ^ $ � \ 9HG
�E`�>YW5O�� U G_R ;D9 k 9;9 h U � #Z< O���K �
B KNG 9 P^W U:9 � G�R U
O;` 9VUI< Wdh;`)K1R7h�K `JW�B K 9 h��ih;k^I�R[MNR[P 9 KJM 9 `=@ R7`HKNG 9 �hWW> 9 `CK 9 � 9F< KJMJWdh�� <G9 h 9 Mjk[] < O�M ;D9 `F@�>aG 9 M 9 P^Wd`)KaW�B
KNG 9^U ]]h_RTP�� < `nW <F< O�M 9VU @ >YW5O�� U G_R ;�9 k 9;9 h ;�9 M)] U �i� 9 M 9 h�KQBXMJW5P KJG 9Z< O�M ;�9 ` �Eh�KNG 9 � l P^W U:9 �E@` 9;9 D �Ek

¢
\ � \

"IHKJ LNMPORQTSUMWVXORQZY\[][_^BO �`^babr ^cVd^cef^Bgihkj

� 9 > RDl�K 9ZU KNW Um9=< � U:9 �JB KJG 9 ^YW5M�l��Qt I�I 9 l�G 9 �cP 9 MER[I�I�MCWmu
�hPiR�K �cWDl > RDn ; R ��� U BXW5MHKJG��onpn <;9 l_R[M��cW \tql 9 W�BaKJG 9 BXW5O:l U RTK �hW�l:n W�BaKNG 9 RTI�I�MJWmu �cP^RTK��cW�l �on KJG_RTK KNG 9 l�O < � 9 RTM P^WTK �cWDl �on P O < Grn��cWW> 9 M
KNG�RDl^KJG 9s9 � 9=< KNMCW�l�� < PfW[K �hW�l \ 9HG 97< �cRDn�n�� < R�� nJI 9
9VU W�B KNG 9 I_R[M)K � < � 9 n < RDl k 9t9 nCK��cP^RTK � 9VU BXMJW5P KNG 9
:��ol 9 K � <u9 l 9 M�vT] \ 9HG 9 I 9 R�:�n �olmKNG 9T< W�l�K �wl�OQO�PxnCI 9F< KJMNR BXW5M IQMJW[KJW�l:nzy D��ov \ �Q\ ��{ @ R
l U_9 � 9=< KJMJW�lmn
yAD �ov \ ��\ �|{ @:nJOmv�v 9 n)KaKNG 9 :��ol 9 K � <G9 l 9 M�v�� 9 n

�P}�~��� R {s}��|� R \ O \
� }�~��, R {s}�{ � � R \ O \

$ �



� � R
n�n�� < R����h]fKNG��wn < W5MCM 9 nJI`W�l U naKNW KNG 9 nCI 9;9VU n

� � z � � }�~ ��
�

R {s}�{ � R \ O \
� , z�� � � }�~ �, R {s} � � R \ O \

9HG 9 ; R���� U �hK ]^W�B KNG 9 ^5t R[I�I�MCWmu
�hPiR�K �cWDl >aG 9 l � , R � � � �on Y O 9 nCK �hW�l_R[k
� 9 \

D_MJW5P KNG 9^U �on nJW�n�� RTK��cW�lfnJI 9=< KNMCO�P W�l KJG 9I9 � 9F< KNMCW�l�� <I9 l 9 M v[] < O�M ;�9 � 
 @ < B \ D��ov \ �Q\ � @ W�l 9C< RDl�Tl U KJG 9 P^WDnCK ���v: 9 �h]dKNW[KNR�� 9 l 9 M v[] y ��(*)+( { W�B KJG 9 U �wn�nJWDn�� R�K 9VU n)] n)K 9 P \ ��(*)+( z ��, � � � @�>aG 9 M 9
KNG 9u9 � 9=< KNMJWDl�� <�9 l 9 M�v[](�on ��,���� � � � R�~ {s} � � � R \ O \ ROB K 9 MaKNG 9 U �wn�nJWDn�� R�K �cWDl�@ RDl U KJG 9 IQMJW[KJW�l
9 l 9 M�vT]]@�BXMJW[P KJG 9 nJI 9=< KNMCO�P �on � � R { } � � R \ O \ 9HG
�onqv�� ;�9 n O:nnR^KNWTK1R�� 9 l 9 M�v[]jW�B ��(*)+( R { } � � �
R \ O \ 9HG
�on��onfR[k`W ;D9 KJG 9 KNG�M 9 nJGQW�� U BXW5M �cW�l��wnNRTK��cW�l \ P B KNG 9]9 � 9=< KNMJWDl:nfRDl U IQMJW[KJW�l:n < W5O�� U 9 u �
< G_RDlmv 9 9 l 9 M v[] R�B K 9 M KNG 9 I�O
�on 9 U O 9 KJW KJG 9 l�W�l��K^5t < W5O�I����ol:v�@YR � W5O��hW5P k 9 u�I��hW�n��hW�l < W5O�� U
W <=< OQM \ 9HG 9 G��ov[G I�MCW[KNWDl 9 l 9 M v[]lPiRe]_nCO:v�v 9 nCK KJG_RTKgKNG 9 l�O < � 9 � R[M 9^U �wn�nCW�n��cRTK �wl:v?nJWVB R
nCKnKNG_R�K
KNG 9 9 � 9=< KJMJW�l
� < >bR ;�9 BXO:l < K �cWDl U W 9 nsl�W[K G_R ;�9 K��cP 9 KJW R U #CO:n)K R U � R[k_R�K � < R�����]iKJWiKNG 9M< G_RDl:v 9 n=@ R
n
KNG 9 ^¡t R[I�IQMJWmu �cP^RTK �hW�l RDn�nCO�P 9 n��hK U W 9 n \

� 9 >bRDl�K 9VU KNW K 9 nCK�>aG 9 KJG 9 M KJG 9 R[I�IQMJWmu �cP^RTK �hW�l �wn�#CO:n)K �i� 9VU W5M l�W[K \ 9HG 9 �=< P n <
9 l_R[M��cW > RDn
MJOml RDv5R��olI>���KNGfl�W�l �f^5t < W5O�I
���olmv�n%�ol < �cO U:9VU \ 9HG 9 nCI 9F< KJMJO�P y D��ov \ �Q\	�
��{ �wnGnJO�kQK��h] U �i� 9 M 9 l�K
BXMJW[P KJG 9 ^5t nCI 9F< KJMJO�P @�G�WW> 9F;�9 M=@ �hK �oncl�WTK < W�l:n)K1RDl�K�>���KNG K �hP 9 @ � \ 9 \ �hK < G�RDl:v 9 n �
B KNG 9 n)] n)K 9 P
�onHIQMJW5I_R
v�RTK 9ZU BXO�MCKJG 9 M��ol K��cP 9 R�B K 9 MbKNG 9 I�O
�on 9 \
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F��������	� ��
�� ���254� �HG�IKJ #�3 �������&%:7 � � 3�� � � � � #�% 7A�	���2��� � � � ���)# %'��� � � � 7ML ;
�
*-,_% � %�#	��� 3�� � #&� 8 �����_7A�	��� � ��� ��,

. ` =�? 6A@A@\%�
 �2
<54� �X� � �ON�P�� #�3H��������� � 8 � ��� �&�F%'���>� 8 ����� ��� � �����������)#E*F%�#��)#9( %�#E"�� ��� � #����&%'�	��" * ,
��� �!"����H���	��� ���!����#��F%'3 ��* ��� 8 �����$��� �!#�3H��������� �a8 � ���	�?��� ����� � �!3�� � 3F%'� %'��� � ���)#4#�� � 3�3H��"�� �1� ��"�� %'�	� � ,
% 7A�	���:��� ��3�� � #	��(RQC�	��"TSB(F%'� " 8 � ���	����� �_#�3H��������� � �)#:3�� � 3F%'� %'�	��" %]7A� 8 7 � � � � #	��� � � "�#e7C������� ���9(UQA��, %'�VSB


9HG��on I�MJW5k
� 9 P W <=< O�M�n k 9=< R[O:n 9 > 9 < G�W�n 9 KJW U WjKJG 9 RDl�R��h]�n��wn W�BHKNG 9 > R ;�9 BXO:l < K��cW�l �wl KNG 9
^�W k_RDn��wn \ 9HG 9 n 9 R[M 9 l�WTKHKNG 9 M 9 R�� 9 �ov 9 l BXO:l < K �cWDl:nHW�B KNG 9 nC]�n)K 9 P @ RDl U KNG 9[< W5O�I����ol:vDnbk 9 KK> 9;9 l
KNG 9 P U W l�W[K U �onNRTI�I 9 R[M7>aG 9 l �YX Z \ 9HG
�on < RDl�k 9 nJG�WW>Bl�@ 9 \ v \ BXW5MEKNG 9 < W5O�I����ol:v^k 9 KK> 9;9 l
KNG 9P9 � 9=< KNMCW�l�� < n)K1RTK 9 n\[^], RDl U [ �, @ < W5MCM 9 nCI WDl U �olmvfKJW^I`W[K 9 l�K � R � < O�M ;�9 n�_a` RDl U�b ` \ P l KNG 9 ���hP���K
�cX Z @_KJG 9 PfW�� 9=< O
� R[M 9 � 9F< KNMCW�l�� < n)K1RTK 9 nF@R[ ~, �edKf �!�\>������
k 9 ���wl 9 R[M < W5P k��wl_RTK��cW�l:nHW�B G�] U MJW�v 9 l
RTKJW5P�� < nCKNRTK 9 n=@g[ih ~, �7d"jYk

�
� \ 9HG 9 KNGQM 9
9 �hWH> 9 n)KpnCK1R�K 9 n�>������
k 9

[ ], �7dKf �!�ml _n o p [ h ]q r d � � o^s � [ h ]q r d�t � o^s\u[ �q �edKf �!�vl _n o p [ h ]q r dxw � o\s ty[ h ]q r d�t � o^s\u[mzq �7dKf �!�ml _n o p [ h �q r d{w � o s w|[ h �q r d�t � o s\u
}�~
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