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I��G�r3G�F'� ��d�GW�1`�I��P4I ��Pm���_&FD( J@� N \Sq]T�F!`�I�PhO�d�K'�w��FBI�_3G1�.I�F!O�F X�H2FBO)��GwP.H�F$�L ��T�F!`�I�PaO2d�K��
�G � �.r�FBH PtV.FBI��.H FB_&`2�zZ[G�F'�5\
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�-N�FB�.I�N*Z b 6~*��T � ��P.���.N�P�LE0 P4X�G�FBIWV.�#���P.H�G b ��T2F `�I�P4X��.X��N�*�zZRO��GW��I��X�d2���P4HRL9P4I'� L�:��
�.K�KBP4I�O��H j ��P�I�K'x_HKJML6N��G�`��.IW����.N�N*ZmG�`�FBK� X�F�OUX�Z 0 n��DR~xkL9d�H�K����P4H&V��.N�d�F�G b P4H�F^I�FBN�����F�O3��P
FB�.K T�P�Lh��T�FU0mP4X�G�FBIWV.�#���P.H�G b H��._&FBN*Z^G�`�F�KBYX�FBO�P4H$��T�F0P.`�F�H��H���FBIWV��.N.L9I�P._J��T�FSP4X�G�F�I�V������P4H
���N�N���T2F]H�F �h�SP4X�G�FBIWV4FBO3F�V.FBH��S���_&FU]9P4I��H X�H���zZ `�b �.H�OpP4H�F]P.H6��T�F1�H���FBI�V��.N ]GQ��  J4�GN ` \,q]T�FBG�F
0on��PR xML9d�H�K'���P4H V��.N�d�FBG L9P.I6� L�:�� G�d�_ d�`%��PpP4H�F b �.H�O �L ��T2FBI�F��.I�F$H�P3I� j T��WxzKBF�H�G�P.I�FBO
P4X2G�FBIWV������P4H�G b G�P���T�F�O���� ��KBP4H2G��GW��G}P.L 0)��K���d��.N�N*ZmP4X�G�FBI�V.FBO[F'V4FBH��]���_&FBG b ��T�FBHUI�K'x_H JML6N �G
�O�FBH����K5�.N���P ���N�N F G H JVLWN \
q]T�F3K5�.N�KBd�N������P4H P.L-��T�F R~xML9d�H2K����P4H"V��.N�d�FBG��.K�KBP4I�O��H j ��P I�K�x HUJVLWN �G!�N�N�d�GW��I��#��FBO X�Z

��T�F!O��O���K����KlF �2�._&`�N�F.\
��� ��*-,��WS���] K�P4H����Hhd2FBO `
q]T�F R~xML9d2H�K����P4H V.��N�d�F�G&L9P4Im��T�F H�F��h�UP4X�G�FBIWV.�#���P.H ��� b �.K�KBP4I�O��H j ��P"I�K�x HKJ 	 N b K5�.H X�F
O�F�I�*V4FBO{�.G1q,�.X�N�F!ea\ �4\

�zH���FBIWV��.N R xML9d�H�K'���P4H]aQ b e ` g ��e�g] e b h ` g ��e�g]�� b h ` ����e�g]ah b � ` h ��e�g]Gn b � ` f ��e�g] � b O ` � ��e�g]GO � < ` � ��e�g
q,�.X�N�F!e2\ � �?R~xML9d�H2K����P4H[V��.N�d�F�G]L9P4I6��� ]�K �2�._&`�N�FKn ` \
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q]T�F ��d2G���YX�K5�#���P.H)P.LS��T�FoR xML9d�H�K'���P4H)V��.N�d�F�G^L9P4Ib� L�:����H)��T�F6O2F X�H�*���P4H P.L�I�K�x H JML6N K5�.H
H�P s X�F!KBP._3`�N�F���FBO b L9P.N�N�P s1�H j ��T2F���G�G�d2_3`2���P4H2G RHKJML6N0�.H�O RHUJVL � L � � � ��� � � � Nc\
�|�I�G�� b KBP4H�G��O�F�I6R a g�hUi ]]( A � �  J%AB:��GN ` \ ��KBKBP.I�O��H j ��P���T�Fl�.G�G�d�_&`2���P4H RHKJML � L � � � ��� � � � N b �.H�O

d�G��H j q]T�F�P4I�F�_ � b
� J � K � N 9 R`a;g)hEi ]W( A � � < ` 9 �

0'n�� �� � � � ��� � � � K � �
R0 ����� � n��

R0 � ��� � �

�.H2O
R � K �a g)hEi ]]( A � �  J%AB:��GN ` 9 � J � K � NR0 � K �

�

s1T��K T"�Gl��T�Fp`�I�P4X��.X2�N�*�zZ _3�.G�G!�.G�G� j H�F�O ��P[��T�Fp�H���FBI�V��.N ]W( A � �  J%AB:��GN ` ��G��[I�FBG�d2N��!P.L}��T�F
K�FBH�G�P4I��H j ��� ( A � b s1T��K T T��.Gl� ��r.FBH �H���P%�.KBK�P4d�H��$��T2FmF�L�FBK���P.L}�.N�N,`2I�F�Vh�P4d�G$KBF�H�G�P.I��H j GB\
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�M�]�G �_&`�P4I����.H��}��P6FB_&`�T��.G�PN�F$T�FBI�F^��T��#� � J � K � N �H�KBN�d�O�FBG �.N�N ��T�FlV��.N�d�FBG/R � ��� �a g)hEi ]]( A � � < ` L9P4I
�.N�N
K�FBH�G�P4I��H j ���_&FBG�(WJi� N., ( A � \Sq]T�FBI�F�L9P4I�F b ��T2�G]�G ��T�F!P4H�N*Z[`�I�P.X��.X��N���zZ&_3�.G�G]��T����1�G b �H
G�d�K T)�6s-� Z b �.G�G� j H�F�O ��H�O%I�FBGW��I��K���FBO ��Pm��T��G]�H���F�I�V��.N b T�F�H�KBF

R a g�hUi ]]( A � �  J%AB:��GN ` 9 R � K �a g)hEi ]]( A � �  J*AB:��GN `
9 �]10on�� ` R0 � K � �� ��� � ��� � � � K � �

R0 ����� � n��
R0 � ��� � �

�.G1GW� ����FBO �H[��T�F!O�F X�H�*���P.H[P.L|I�K'x_H JML6N \

RaF�KBP4H�O2N�Z b KBP.H�G��O�FBI R`a;g)hEi ]  J*A N"�  J%AB:��GN ` \�q]T��G�`2I�P4X���X��N���zZ�_ �.G�GSKBP4H�G��GW��G�P.L
��T�F��H����7�.N
V��.N�d�F ��m ]10 n� `'b �.G�G� j H�FBO ��P+��T��G&�H���FBI�V��.N1X�ZR��T�F �.G�G�d�_&`2���P4H RHUJVLWN b ��H�O KBP.H���I��X�dax
���P4H�GpI�FBN7�#��FBO ��P F5�.K T P.L^��T�F K�FBH�G�P4I��H j Gp��T����3PhKBKBd2I�I�F�O X�F�L9P4I�F  J%A N �.KBK�P4I�O2�H j ��P ��T�F
K�P4I�I�FBG�`�P4H�O2�H j RH JML � L � � � ��� � � � N �.G�G�d�_&`2���P4H�G b G�P

R`a g)hEi ]  J%A N �  J*A :��GN ` 9 �
0on�� n

�
� ��� ����� � �� � K � � R

� ��� �a g)hEi ]  J%A N"�  J*A :��GN ` �
TlF�I��V������P4H P.L0��T��G R~xML9d�H2K����P4H V��.N�d�F��G^G��_3`2N� X�FBO X�Z{d�G�FmP.L0��T�F�L9P4N�N�P s1�H j FBn�d��.N�����FBG b��d�GW��YX�FBO �H[I�K'x�RH JVLWN �.H�O%q]T�F�P4I�F�_ � b

R`a g)hEi ]]( A �^�JLK � i � < ` 9 �
0on�� n

�
� ��� � ����� � � K � i
 K � i �

R � ��� �a;g)hEi ]]( A �^�J K � i � < ` �

�.H2O
R � �����a g�hUi ]  J%A N �  J*AB:��GN ` 9 R � ��� �a g)hEi ]W( A �^�J K � i � < ` �QL9P4I1��N�N � s1*��T ( J@� N , ( A �^�J K � i �

q]T��G1N�F5��O�G ��P
R`a g)hEi ]  J*A N �  J%AB:��GN ` 9 R`a g)hEi ]]( A �^�J K � i � < ` n R

� K � i
 K � ia g)hEi ]  J%A N �  J*A :��GN `
9 R`a g)hEi ]]( A �^�J K � i � < ` n R`a g)hEi ]]( A �^�JLK � i � < ` 	 �

R0 � K � i
 K � i
9 R`a;g)hEi ]]( A �^�J K � i � < ` 	 R0 � K � i
 K � i n��

R0 � K � i
 K � i
9 � �

0on�� �� � � ����� � � � K � i
 K � i �
R0 ����� � n��

R0 � ��� ��� 	 R0 � K � i
 K � i n��
R0 � K � i
 K � i

9 �
0on�� �� ��� � ��� � �� � K � �

R0 � ��� � n��
R0 ����� � �

�.G1GW� ����FBO �H[��T�F!O�F X�H�*���P.H[P.L|I�K'x_H JML6N \
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q]T�F1��G�G�d2_3`2���P4H�I�K'x_H JML6N `�I�P Vh�O�F�G0�l`��.IW����.N�N*Z$G�`�FBK� X�F�O&`2I�FBO2�K����V.F `�I�P.X��.X��N���zZ!O2�G���I��X�dax
���P4H L9P.I!� L9d2��d�I�FmP4X�G�FBI�V������P4H b X��.G�FBO P4H O���� �U�H�KBN�d�O��H j I� j T���xMKBFBH2G�P4I�FBO P4X�G�FBI�V������P4H2G b
�.H2O(F �a`�I�FBG�G�FBOYVh7� R~xML9d�H2K����P4H+V��.N�d�FBG�\{q]T�F ��d�G��� X�KB�����P4H"P�L]I�K�x HKJML6N1�G�X��.G�FBOYP4H"��T�F
I�FBN7�#���P.HYX�F'�zs-F�FBH F��2K T��.H j FB�.X��N���zZR��H�O �w�N�N F G H JML6N b �.H2O ��T�F L ��K��p��T��#�3F��aK T��.H j FB�.X��N*x
*�zZ"GW���N�N�T�P4N�O2G�L9P4I�I�F5��N*xMV��.N�d�FBO"I��.H2O�P4_ nhd��.H�������F�G�s1T�F�HR��T�F�Z(�.I�FU�.N�NSKBP.H�O�����P4H2FBO(P4H
F��2K�FBF�O��H j �mV.��N�d�F  \
q]T�F ��G�G�d2_3F�O F �aK T��.H j F5�.X��N�*�zZRP.L$��T�F{I��.H2O�P4_ nhd��.H�������F�Go�	���������;��� L ]9X�F'L9P4I�F ��T�F

O��#� � �.I�F �5V��.�N��.X�N�F ` �G&H2P.�&G���I��K'��N�Z(I�FBn�d��I�F�O b X�da� b �.Gp�H �w�N�N F Gm`�I�F�G�FBH��������P4HQP�L H JML6Ncb
*�p�GpH�����d�I��.N]�HQI�FBN������P4H(��P ��T�F `�P4G��WxzO������ �.G�G�d�_3`a���P.HQI�K'x HUJVLWN b �.G&G����d������P4H�G6s1T2FBI�F
P4H2F6s-P4d2N�O H�P.�!X�F6s1�N�N��H j ��P{��G�G�d2_3FmF��2K T��.H j FB�.X��N���zZ X�F'L9P4I�F6��T�FmO������ b Z4F'��s}P4d�N�O X�F
s1�N�N��H j ��P"�.G�G�d�_&F I�K'x H JVLWN P4H�KBF O������+�.I�F �5V��.�N7�.X�N�F b s1�N�N X�F{I��.I�F b ��H�OQ��T�F ��G�G�d2_3F�O
F��2K T��.H j FB�.X��N���zZ6�.N�G�P�G��_&`�N�YX�FBG���T�F1O��G�KBd�G�G��P4H \ �~T�Zh`�P.��T�F����KB�.N F �2�._&`�N�F b �Hms1T��K T3P4H�F
_3�5Z H�P.�!s1�G�T ��P ��G�G�d2_3F&F �aK T��.H j F5�.X2�N�*�zZ X�F�L9P4I�Fp��T�F&O���� � b Z.F���KBP4d�N�O"GW���N�N|X�F&T��.`�`�Z
��P d2G�F%�H2L9F�I�F�H�KBF�G3X���G�FBO P4H I�K�x HKJML6N^��L/��F�I 0JP.X�G�F�I�V������P4H�G b K�P4d�N�ORPhKBK�d�Ip�LwP4H�F[s}P4d�N�O
F��2`�FBK'�[O������"��P+X�F �"���_3F�xzG�F�I��FBG b X2d2� s1T�F�H G���d�O2Zh�H j ��K���d��.N�P.X�G�F�I�V������P4H�G3G���I�P4H j N*Z
O�P.d�X2�^��T��G�`�I��P4IwX�F�N��F'LS�.H�O T2FBH�K�F�s-P.d�N�O)s1�G�T ��PU`�I�PhKBF�FBO)s1*��T�P4da�^� ��rh�H j G�d�K T `�I��P4I
X�FBN��F�L9G}L9d�I���T�FBI1�H���P3��KBKBP.d�H��5\
�^G�O��G�KBd2G�G�F�O b ��T�F3`�P4GW��xzO���� � �.G�G�d�_&`2���P4H"I�K'x_HKJML6N]�H�K�N�d�O2FBG��.H(��G�G�d2_3`2���P4H P4H ��T�F

K�FBH�G�P4I��H j _&FBK T���H��G�_ b P.I b _&P4I�F%`���I����KBd�N��.I�N*Z b ��T�F{�H2L9P.I�_3�����P4HR�5V.���N7��X�N�F%�.X�P4d2�p��T��G
_&FBK T���H��G�_ X�P.��T&L9I�P4_ X��.K r j I�P4d�H�O rhH2Pts1N�FBO j Fl�.H�OpL9I�P._ ��T�FwO������2\�q]T�F�P4I�F'���KB�.N�N*Z b ��T��G
H�P.Haxz�H2L9P4I�_3�����V4FwKBF�H�G�P.I��H j ��G�G�d2_3`2���P4H[�G1�6`�P.G���xMO������6FBn�d��V��.N�FBH�K�F$P.L F �aK T��.H j F5�.X2�N�*�zZ
P.L �.N�N2I��.H�O2P4_ n�d��.H���*���F�GSrhH2Pts1H3��P�X�F�����I��G�r ��d�GW�}`2I��P.IS��P��!KBF�H�G�P.I��H j ���_3F b �_&`�N�Zh�H j
��T����[FB�.K T~P.L!��T�P4G�F ���[I��G�r T��.O F�n�d��.NlK T���H�KBF ��PYX�F ��T�F H�F �h�%P4H2F KBFBH2G�P4I�FBO \ q]T��G
_&F5�.H2G���T������#L/��FBI���T�F1O������!T�� V.F�X�FBK�P4_&F1� V��.�N7�.X2N�F b P4H�F1O�PhFBG0H�P��}T�� V.Fw�.H�Zm�H2L9P.I�_3�����P4H
G�d j4j F�G����H j ��T����&��T�F ���FB_&Gm��T����3T��5V4F{X�F�FBH K�FBH�G�P4I�F�O s-F�I�F �.K���d��.N�N*ZYG�F�N�F�K���F�O P4H ��T�F
j I�P4d�H�O2GwP�L|G�P4_3F$K�I�*��FBI��P4H%O�F�`�F�H�O�F�H���P4H%��T�F��I]I��.H�O�P4_ F�V.FBH��^���_&F.\
��P4I G��_&`�N��KB*�zZ$P.L�`2I�FBG�FBH�� �#���P.H b I�K�x H JVLWN T���G�X�F�FBH6O2�G�K�d�G�G�FBO&�.G�G�d�_&�H j ��T��#�|��T2FBI�F �.I�F

H�Pl���F�G�P.L��.H�Z6H��#��d�I�F]`�I�F�G�FBH����H6��T�F]O������ b G�P�H2Pl�zs-P!P4X�G�FBIWV.�#���P.H�G ] F'V4FBH���P4I�K�FBH�G�P4I��H j `
T���`�`�F�H ���l��T�F6G���_3F����_&F.\ � FBH�F�I��.N�PNB�����P4H�G1��PU�H�KBN�d�O�F6`�P4G�G��X�N�F����FBGl�.I�F6O2�G�K�d�G�G�FBO �H
RaF�K����P4H e2\Mh2\
q]T�Fl`��.I���7�.N�N�Z6G�`�F�KBYX�FBO[`�I�P4X��.X2�N�*�zZmO��G���I��X�da���P.H3L9P4I�� L�:�� b Vh�����T2F R~xML9d2H�K����P4H V��.N x

d�F�G&�.G j �V.FBH X�Z(I�K'x_HKJML6N b �GmH�P.�pF��2`2N��K����N�Z"KBP4H�G��O�F�I�F�O �.G&� `�I�FBO��K���*V4F%`�P4G���FBI��P4ImO��GWx
��I��X2d2���P4H(s1���T��H(��T�F D �5Z4FBG�7�.H L9I��._&F�s}P4I�r b � `�P.�H��pP.LwVa�F�s � �.r�FBH X�Z �w�N�N}s1T�F�H T�F
`�I�FBG�FBH���F�O\H JML6N�� ePO b ��Q�� b �.H�O3�H�O�F�FBO&L9P4I�_3�.N�N*Z ��d2G���YX�FBO&X�Zp��T�FwG�`�N�������H j `�I�PhKBF�G�G-T2F�`�I�F'x
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G�FBH���F�O � ��f �,�.Gw�3`��.I��._&F���I��K$_&PaO2FBN L9P4I@HKJML6N0�H ��T�FbD-� Z.FBG�7�.H{KBP4H���F��h�5\]q]T��G�I��.�G�FBG1��T�F
�H���FBI�FBG����H j n�d�FBGW���P4H3s1T�F'��T�F�I-I�K'x HUJVLWN�K5�.H3X�F
��d�G��� X�F�O3L9I�P4_ G��_3�N7�.I|`�F�I�G�`�FBK'��*V4F b s1T��K T
T���GlH�P.�$X�FBF�H �.H��.N*Z N�FBO �H O�F����.�N Z4F'�5\ �zH ��T�F D �5Z.FBG���.H L9I��._&F�s}P4I�r b P4H�F�s}P4d�N�O O�FBI��V4F
�mKBP.H�O�����P4H��.N
O��G���I��X2d2���P4HUL9P4I/&Dn���I��.H�O�P._ n�d��.H���*���FBG b H��._3F�N�Z3��T�F & I��.H�O�P._ n�d��.Hax
������FBGlK�P4I�I�FBG�`�P4H2O��H j ��P[��T�FpI� j T��WxzK�FBH�G�P4I�F�O"P4X2G�FBIWV������P4H�G b FB�.K T+P.L}KBP.d�I�G�F3K�P4H�O�*���P.H�FBO
P4H%G�d�I�Vh�Vh�H j ���G]I� j T��WxzK�FBH�G�P4I��H j ���_3F b �.H�O�� L�:���\��.d2G���YX�K5�#���P.H[P.L|I�K'x_H JML6N G�T�P4d�N�OU��T�F�H
X�F[X��.G�FBO P4HRKBP4H�G��O�F�I������P4HYP�L���T�F[_ ��I j �H��.N�`�P4GW��F�I��P.I�L9P4Ie� L�:���\ �wP s-F'V4FBI b ��6G�FBF�_3G
��T����-��T��G-I�FBn�d��I�F�G L9d�I���T�FBI]��G�G�d2_3`2���P4H2G �.H�O[KB�.I�F'L9d�N O�F X�H�*���P.HUP.L���T2FlG�`�N�������H j `�I�PaK�FBG�G
� ��f ����P�O�F5��N s1*��T&��T�F�I� j T��WxzK�FBH�G�P4I�F�OUP4X�G�FBI�V������P4H2G b `�I�P4X��.X�N�Zm�.N�P4H j N��H�F�G}G��_&�N7��I|��P���T�F
�.G�G�d�_&`2���P4H%G�T2�L/��F�OaxURH JVLWN �.G1O��G�KBd2G�G�F�O �H RhFBK����P4H e2\ifa\
q]T�F �.G�G�d�_3`a���P.H I�K�x H JVLWN `��.I���7�.N�N�Z(G�`�F�KBYX�FBG&��T�F{`�I�P4X��.X��N���zZ+O��GW��I��X�d2���P4HRL9P4Ip��T�F

H�F��h�6P4X�G�FBIWV.�#���P.H+X�Z"��T�F�R xML9d�H�K'���P4H"V��.N�d�FBG�\ q]T2FBG�FMR xML9d�H�K'���P4H"V��.N�d�FBG�K5�.H"N�F5��O"��P
�H2L9FBI�FBH�K�FBG b s1T��K Tms1�N�NaX�F]O2�G�K�d�G�G�FBO&�H6��T�F1H�F �h�SG�F�K����P4H b �H6��FBI�_3G0P�L�X�P4d�H2O�G0P.L���T�F]G�d�IWx
Vh�V��.NhL9d�H�K'���P.HpL9P.I�� L�:�� b s1T��K T3�.I�F]KBN�P.G�FBN*Z�N��H�r�FBOm��P$��T�F]_3F'��T�PhOp`�I�F�G�F�H���FBO3X�Z D-FBI�N��H2FBI
�.H2O ���N�N � h�� b s1T��K T �H)*��G�F�N�LS�GlH�P ��d�GW�� X�K5�����P4H b Z4F'�!O�PhFBG$G�F�I�V.Fp��P[G�d�`2`�P4IW�l��T2F6d�G�FpP.L
G�d�K T H�P4H�`��.I��._&F���I��K�`2I�FBO2�K����V.F��H2L9FBI�FBH�K�FBGB\ ��P s}F�V.FBI b �H2L9F�I�FBH2KBFBG^KBP4H�G��O�F�I�F�O)X��.G�FBO)P4H
H JVLWN ��H�O I�K'x H JVLWN s1�N�N�X�F�_&P4GW��H�����d�I��.N�N*Z[�H���FBI�`2I�F���FBO)�H �pL9I�F�nhd2FBH����G��lK�P4H���F��a� b s1*��T)�
V��.N�d��.X�N�F$�.O�O�*���P4H��.N D �5Z4FBG�7�.H���d�GW�� X�K5�����P4HUL9P4I1H JVLWN `�I�P Vh�O2FBO X�Z����N�N � ��f � \

243�� 7/8)* � � � 8>?�� ��� � � < ;C8 �^?4-�/ ] 0 `
q]T��GmG�F�K����P4HR`�I�F�G�F�H���G3�H2L9FBI�FBH�K�F[X��.G�FBO P4HY��T�F[`���I�����.N�N*Z G�`�FBK� X�F�OQ`�I�P4X��.X2�N�*�zZ O��GW��I� x
X�da���P.H L9P4I-� L�:�� b Vh7� ��T�F R~xML9d2H�K����P4H V.��N�d�F�G3��G j *V4F�H X�ZRI�K�x H JML6N \	�lX�Vh�P4d2G�N�Z b G�d2K T
�H2L9FBI�FBH�K�FBG1s1�N�N
T��5V4F6�p`�I�FBO��K���*V4F!H�����d�I�F b O��I�FBK���N�Z �H%��FBI�_3G1P.LH� L�:�� b s1T��K T K5��H X�F��Hax
��FBI�`2I�F���FBO �.GK[@��T�F�H2F �h�$P4X�G�FBIWV.�#���P.H F b �.N�P4H j G��_&�N��.I N��H�FBG��.G�H�P4H�`���I��._&F���I��K�`�I�FBO��K���*V4F
�H2L9FBI�FBH�K�FBG�X���G�FBOmP.H H JML6N L9P4I,O���� �ws1���T2P4d2�,KBFBH2G�P4I�FBOpP4X�G�FBI�V������P4H2G � e b � b �6g b �Wh b �#��� \ ��P4I
_3�.H�ZUF'V4FBH���G�P.L,�H���FBI�F�G�� b �H[��F�I�_&G P.L�� L�:�� b ��T�FOR~xML9d�H2K����P4H[V��.N�d�F�G P4H�N*Z[�.N�N�P s~X�P4d�H�O�G
L9P4I�`�I�P4X��.X��N�*���F�G���P�X�F�O�FBI��V4F�O b s1T2FBI�F���T�F�_ � �a�_6d�_ N�Pts}FBI}X�P.d�H�OU�G}KB�.N�N�FBO3��T�F [@N�P s}FBI
`�I�P4X��.X2�N�*�zZ F b �.H�O ��T�F3_3�H��_�d�_ d�`2`�F�I�X�P4d�H�O"�G�K5�.N�N�FBO ��T2F [@d�`�`�FBI�`2I�P4X���X��N���zZ F b L9P4N x
N�Pts1�H j ��F�I�_&�H�P4N�P j Z"L9I�P4_ ��T�FBP.I�Z P.Ll�_3`2I�FBK��G�F `2I�P4X���X��N�����FBG � gPn � \ �zH j FBH�F�I��.N b ��T2FBG�F
N�Pts}FBI}�.H�O d�`�`�FBI�`�I�P4X��.X��N�����FBGS��I�FwO�FBI��V4F�O[�.H���N�P j P.d�G�N*Zp�.G�O�FBG�KBI��X�F�O[X�Z ��d j d�GW���HU�.H�O
�-PhP4N�F�H � � ��L9P.Iw�H2L9FBI�FBH�K�FBG�X��.G�F�O P4H HKJML6Nc\ 6+F�d�G�F!��T2F�*��FB_�[iH�P.H�`��.I��._3F'��I��K$`�I�FBO��K���*V4F
�H2L9FBI�FBH�K�FcF ]Gd e � ` L9P.I]�H2L9F�I�FBH2KBFBGwX��.G�FBO P4H I�K'x_H JML6N \

�zH[��T��G G�F�K����P4H b ��T�F$O��#� �p�.I�Fl� j �.�H[�.G�G�d�_&FBO%��PmX�FD�{F'V4FBH��1���_3F�G]�.H�O2& ] 9 032d� `
I� j T���xMKBF�H�G�P4I��H j ���_&FBG b �.G O�FBG�KBI��X�FBO��H RhFBK����P4H�e2\if b �.H�O���T�I�P.d j T�P4da� s}F ��G�G�d2_3F�I�K�x HKJML6Nc\



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 g4f
243 8 398 � ?A@������'I�� I ="I/�5� ��@J?�� �	��
� =�� ��� ��A�� ������
 ��D

D-F�I�N��H�F�Im�.H�O ���N�N � h � `�I�FBG�F�H��U�)H�P.H�`��.I��._3F'��I��KU`�I�FBO��K����V4F[_&F���T�PhO(L9P4I6��T�F[H2F �h�&P4Xax
G�FBI�V������P4H2� L�:��]P.H ��T�F�X���G��G1P.L|O������3�H2KBN�d2O��H j I� j T��WxzKBF�H�G�P.I�FBO{P4X�G�FBI�V������P4H2G b X��.G�F�O P4H
��T�F%�.G�G�d�_&`2���P4H-HKJML6N b �.GmO�FBG�KBI��X�FBOR�H�RaF�K����P4HQfa\ � b s1T��K TQN�F5�.O�G���P `�I�F�O��K'��*V4FU`�I�P4Xax
�.X2�N�*���FBGmL9P4I'� L�:��3P4H ��T�F)�H���FBIWV.��N�G>]  J*A N �  J%AB:��GN `'b s1���T  J#8 N 9 QY��H�O  J*$;:��GN 9 < b G�P� ]�� L�:�� � ]  J*A N �  J%AB:��GN ` ` L9P4I C 9 Q��	� ���������)� \3q]T2F R~xkL9d�H�K'���P.H�G���G�G�`�F�KBYX�FBO"X�Z ��T�F&�.GWx
G�d�_3`a���P.H I�K'x_HKJML6N b K5��H �.N�G�P N�FB�.OQGW��I��. j T���L9P4I�s-�.I�O2N�Z+��P+G�d�K T `�I�P4X��.X2�N�*���FBG�L9P4IpF'V4FBH���G
� L�:�� �I]  J%A N �  J%AB:��GN ` \�q]T�F]L �.K'�0��T����0��T�FBG�F1`�I�F�KB�G�F1`�I�P4X��.X��N�����FBG K5��H3X�F]O�FBI��V.FBO&�G0K5��d�G�F�O
X�Z[��T2F��H���FBIWV��.N�G]P4H%s1T��K T R~xkL9d�H�K����P4H%V��.N�d2FBG1X��.G�FBO P.H{I�K'x H JVLWN �.I�F!G�`�F�KB X�FBO b �.G1F5��K T
P.L ��T2FBG�F��G L9d2N�N�Z3KBP.H����.�H2FBO �H%P4H�F$G��H j N�F$�H���F�I�V��.N^]  J*A N"�  J%AB:��GN ` \

$ & S � �S * 0�ML s-F�T��5V4F!O��#� �p�.KBK�P4I�O2�H j ��Pm��T�F!O�FBG�KBI��`2���P4H%�H RaF�K����P4H e2\ifa\ � b ��T�F�H ��T�F!`�I�P.X��.X��N�����F�G
L9P4I]F'V4F�H���G � L�:�� �I]  J%A N �  J%AB:��GN `�b X��.G�FBO P4H ��T�F��.G�G�d�_&`2���P4H%I�K'x_HKJML6N b �.I�F

� ]V� L�:����I]  J%A N �  J*A :��GN ` ` 9 �
0on�� �� ��� � ��� � �� � K hEi � �

R0 � ��� � n��
R0 � ��� � � C 9 Q �	�E�������;�)�	�

s1T�F�I�F R0 � ��� � �Gl��T�FpH�d�_6X�FBI!P.L}�H2O��Vh�O2d��.N�G��H ��T2F&I��G�r G�F'� ��d�G���`�I��P4I^��P[���_&F-(WJi� N b �.H�O
��T�F!`�I�PhO�d�K'�w��FBI�_ �G]O�F X�H�F�O)�.G1P4H�F$*L,��T�F!`�I�PhO�d�K'�w�G � ��r.FBH P V4F�I^�.H%F�_3`2�zZUG�F��B\
���� ���
]9 ` ��P4I N4A 9 Q b  \@F�\^H�P K�FBH�G�P4I�F�O P4X2G�FBIWV������P4H�G)�H ��T�FY�H���FBIWV��.N\]  J*A N �  J%AB:��GN `'b ��T��G �G
GW��I��� j T���L9P.I�s-�.I�O L9I�P4_E��T�F O2F X�H�*���P4H"P�L I�K�x HUJVLWN b G��H2KBFp��T�F�H � ]V� L�:�� ��]  J*A Nl�  J%AB:��GN ` ` 9
R`a g�hUi ]  J*A N �  J%AB:��GNG` \
] � ` d�P s KBP.H�G��O�FBI|��T�F G����d������P4H�s1T�F�I�F-��T�FBI�F �G|����N�F5�.GW��P4H2F KBF�H�G�P4I�FBOpP4X�G�FBIWV.�#���P.H6�H

]  J*A N �  J%AB:��GN `'b G�P N4A�� �4\0q]T2�G]`�I�P4X��.X��N�*�zZ3�G ��T�F$G�d�_ P.L|�.N�N
`�I�P4X��.X��N�*�zZ3_3�.G�G�FBGw�.G�G� j H�FBO
��P3��T2F��H���FBI�V��.NE]  J*A N �  J%AB:��GN ` �.H2O)���GwG�d�XaxM�H���F�I�V��.N�G1Vh7�p��T�FeR~xML9d�H2K����P4H{V��.N�d�FBG1L9P4I�� L�:�� b



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 g.e
G�P

� ]�� L�:����I]  J%A N �  J%AB:��GN ` `
9 R`a g)hEi ]  J*A N �  J%AB:��GN ` n J K�

� � �
R`a g)hEi ]]( A � �  J*A :��GN `

9 �
0on�� �� � � � ����� �� � K � �

R0 � ��� � n��
R0 � ��� � n

J K�
� � �

� �] 0on�� ` R0 � K � �� ��� � ��� � � � K � �
R0 � ��� � n��

R0 � ��� � �
9 � �

0on�� �� ��� ����� � �� � K � �
R0 � ��� � n��

R0 � ��� � � 	 � � n J K�
� � �

�
R0 � K � �� � � � � K � � � ��� � � � K � �

R0 � ��� � n��
R0 � ��� � �

9 � �
0on�� �� ��� ����� � �� � K � �

R0 � ��� � n��
R0 � ��� � � 	 � �� ��� � � K � � ����� � �� � K hUi � �

R0 � ����� n��
R0 � ����� �

9 �
0on�� �� � � � ��� � �� � K hEi � �

R0 � ��� � n��
R0 ����� � �

s1T�F�I�F!��T�F$L9P4d2I���T%F�nhd��.N�*�zZU�G]X��.G�F�O P4H[��T2F!L9P.N�N�P s1�H j N�F�_3_3�2\ �
��S�* *d� Y
q]T�F$L9P4N�N�P s1�H j �zs-P&FBn�d���N�����F�G]T�P4N�O b L9P4I1�.N�N�C 9 Q��	� ���������)� b

]�C ` J K�
� � �

�
R0 ��K � R0 ��K � � i

9 �
R0 ��K
 K

2 �
R0 ��K i

�SL9P4I�N4A��Jf �

]WC]C ` � n
JLK�
� � �

� �
R0 � K � �� � � � � K � � � ��� � � � K � �

R0 � ��� � n��
R0 � ��� � � 9 �� ��� � � K � � ����� � �� � K hEi � �

R0 � ��� � n��
R0 � ��� � �

L9P4I?N4A � �E�
q]T�Fw`�I�PaO�d2K��S��F�I�_ �G0O2F X�H�F�O[�.GSP4H�F1*L���T�F�`2I�PhO�d�K����GS���.r.F�H P V4F�I-��H3F�_3`2�zZpG�F�� b F��aKBFB`a�
*L,GW� ����FBO P.��T2FBI�s1�G�F�\
���� ���
q]T�F!F�G�G�F�H���7��N `2I�P4`�FBIW�zZ[d�G�F�O{��P&`2I�P V4F�X�P���T[��T�F�G�F�FBn�d��.N�����FBG]�G

R0 � K � 9 R0 � K � hUi n��E� L9P4I � 9 � �������;��N4A 2 �E� ] e2\ � `
]9 ` ��P4I�N4A 9 f b �.KBK�P4I�O2�H j ] ea\ � `�b

�
R0 � K 
 R0 � K i

9 R0 � K i 2 R0 � K 

R0 � K 
 R0 � K i

9 �
R0 � K 


2 �
R0 � K i

��P4I�N4A �Je b ��T�F!`�I�PaP.L,�G Vh��p�H�O�d�K'���P4H \^Rad2`�`�P.G�F!��T���� b L9P4I�� � ��f ����������N4A 2 � 
 b
	

�
� � �

�
R0 � K � R0 � K � � i

9 �
R0 � K�

2 �
R0 � K i

�



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 g �
��T�FBH

	[:��
�
� � �

�
R0 � K � R0 � K � � i

9
	

�
� � �

�
R0 � K � R0 � K � � i

n �
R0 � K� hEi R0 � K�

9 �
R0 � K�

2 �
R0 � K i

n �
R0 � K� hEi R0 � K�

9 �
R0 � K�

2 �
R0 ��K i

n �
R0 �WK� hUi

2 �
R0 � K�

9 �
R0 ��K� hEi

2 �
R0 ��K i

�

s1T��K T{K�P4_&`�N�F'��FBG ��T�F!`�I�PhP.Lc\
]9� ` �ML N4A 9 � b ��T�F�H{X�P.��T G��O�F�G1P.L,��T�F!FBn�d��.N���zZ%��I�F$F5��G��N*ZUG�FBFBH ��PpX�F�F�n�d��.N ��P

� n �
R0 � K i

�

�.G���T�F1`�I�PhO�d�K'�S��FBI�_ �G|O�F X�H2FBOU��G�P.H�F]�L���T�F1`�I�PaO2d�K��S�G�� �.r�FBH&PtV.FBI}�.HpFB_&`2�zZmG�F��5\)d�P s
N�F�� N4A��Jf b ��T�FBH

�� � � � � K � � � ��� � �� � K hEi � �
R0 � ��� � n��

R0 � ��� � 9
J K
�� � �

R0 � K � n��
R0 � K �

9 R0 � K i n��
R0 � K
 K

�

�.H2O G��_&�N��.I�N*Z b L9P4I � 9 f �������;��N!A b

�� ��� � � K � � � ��� � � � K � �
R0 ����� � n��

R0 � ��� � 9
� �^�
� 	 � �

R0 � K� n��
R0 � K�

9 R0 � K i n��
R0 � K � � i

�

q]T��G1N�F5��O�G ��P

� n
J K�
� � �

� �
R0 � K � �� ��� � � K � � � ��� � � � K � �

R0 � ��� � n��
R0 � ��� � �

9 � n �
R0 � K i

n
J K�
� � �

� �
R0 � K �

	 R0 � K i n��
R0 � K � � i �

9 � n �
R0 � K i

n�� R0 � K i n���� 	 J K�
� � �

� �
R0 � K � R0 � K � � i �

9 R0 � K i n��
R0 � K i

n � R0 � K i n�� � 	 � �
R0 � K
 K

2 �
R0 � K i �

9 R0 � K i n��
R0 � K
 K

9 �� ��� � � K � � � ��� � �� � K hEi � �
R0 � ��� � n��

R0 � ��� � �

s1T�F�I�Fm`���I�� ]9 ` P.L0��T��G^N�FB_&_ �pT��.GlX�FBF�H d�G�F�O)L9P4I���T�F���T2�I�O FBn�d��.N���zZ b �.H�O)s1T��K T KBP4_mx
`�N�F���FBG]��T�F!`�I�PaP�L,P�L|��T2�G]N�F�_3_3�2\ �



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 gPg
q]T�FlL9P4N�N�P s1�H j K�P4I�P4N�N7�.IWZ j �V.FBG]�.H%��N���F�I�H��#���V.F�L9P4I�_6d�N���s1T��K T _& j T��}G��_3`2N��L/ZpKB�.N�K�dax

N������P4HUP.L ��T�F!`�I�P4X��.X2�N�*���FBG-�H%q]T�FBP4I�FB_ fa\

� � �� � ����� � Y
�wG��H j ��T�F0G��._3F0G�F������H j �.G��H$q]T�F�P4I�F�_ f b ��T2F0`�I�P4X��.X��N�����FBG L9P4I F'V4F�H���G�� L�:�� �I]  J*A N"�  J%AB:��GN `
KB�.H{X�F!�.N�G�PpO�FBI��V.FBO X�Z

� ]�� L�:�� �I]  J%A N �  J*A :��GN ` ` 9 � ]V� L�:�� �-]  J%A �^�GN �  J*A N ` ` 	 � R0 � K i n��
R0 � K
 K � �

s1T�F�I�F C 9 �E���������)� b �.H�O ( A � �.H2O ( A J K �.I�F ��T�F G�_3�.N�N�FBG�� �.H�O N��.I j FBG��3KBF�H�G�P.I��H j ���_&FBG b
I�FBG�`�FBK'��*V4FBN*Z b �H �H���FBIWV��.N @;AM\
���� ���
�wG��H j q]T2FBP4I�FB_ f���T�F!`�I�P4X��.X2�N�*���FBG-P�L|F'V4FBH���G � L�:�� �I]  J%A N �  J*A :��GN ` �.I�F

� ]V� L�:�� ��]  J*A N �  J%AB:��GN ` ` 9 �
0on�� �� ��� � ��� � �� � K hEi � �

R0 � ��� � n��
R0 � ��� � �

��O ��d�G����H j ��T�F!I� j T��WxzT���H�O%G��O2F$P.L,��T��G]L9P4I�_6d�N�� j �V.FBG
� ]V� L�:�� �I]  J*A N �  J%AB:��GN ` ` 9 � �

0on�� �� ��� � ��� � �� � K � �
R0 � ��� � n��

R0 � ��� � � �
J K
�j � �

R0 ��K� n��
R0 � K� �

9 � ]�� L�:����I]  J*A �^�GN �  J%A N ` ` J K�j � �
R0 � K� n��

R0 � K�

9 � ]�� L�:����I]  J*A �^�GN �  J%A N ` ` 	 � R0 � K i n��
R0 � K
 K � �

s1T�F�I�F!��T�F!N��.G��]F�n�d������P4H%L9P4N�N�Pts1G}L9I�P4_ R0 � K� 9 R0 � K� hUi n�� b L9P4I�p 9 �E����������N4A 2 �.\ �
q]T�F1L9P4N�N�P s1�H j K�P4I�P.N�N7��I�Z j �V.FBG0��T�F1I�FBN7�#���P.H�G�T��`mX�F'�zs-F�FBH � ]�� L�:����I]  J*A N"�  J%AB:��GN ` ` �.H�O

��T�FDR~xkL9d�H�K'���P.H V��.N�d�F�P4H�]  J*AB:��GN �  J%AB: � N `�b s1T2�K T[K5��HUF5�.G��N*Z3X�F^O2FBI�*V4F�OUL9I�P4_ ��T2FlF �a`�I�FBGWx
G��P4HpL9P4I � ]V� L�:�� �I]  J*A N �  J%AB:��GN ` ` �H&q]T�FBP.I�FB_ f b �.H�O&��T�F R~xML9d�H2K����P4H3V��.N�d�FBG}�.G�G�`�FBK� X�F�O
X�Z[I�K'x HUJVLWNW\

� � �� � ����� � 0
�wG��H j ��T�F!G��._&F$G�F'�����H j �.G]�H%q]T�F�P4I�F�_ f b s}F�T�� V.F

� ]�� L�:����I]  J*A N �  J%AB:��GN ` ` 9 R`a g)hEi ]  J*AB:��GN �  J%AB: � N ` L9P4I/C 9 Q����E���������)� 2 �E� ] e2\if `
��� ��*-,��WS���] K�P4H����Hhd2FBO `
D}Z d�G��H j q]T�FBP4I�FB_ f{P4I �-P4I�P.N�N7��I�Z�� b ��T�FU`2I�P4X���X��N�����FBGlL9P4I ���6�H+P.`�F�H(�H���F�I�V��.N�G�X�F'x
�zs}FBF�H"K�P4H�G�F�KBd2���V.F3F'V4FBH������_3F�GlK5�.H X�FmO�FBI��V.FBO b G�F�Fpq|�.X2N�Fpe2\ifa\ �-P._3`���I��G�P4H)P.L���T2FBG�F



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 gch
`�I�P4X��.X2�N�*���FBG0s1���T%��T�FlK�P4I�I�FBG�`�P4H�O2�H j R~xkL9d�H�K����P4HUV��.N�d�FBG-�H[q,�.X�N�Fle2\ �$�N�N�d�G���I�����FBG}��T����
�H�O�FBF�O+��T2FBG�F `�I�P4X��.X��N�����FBGl�.I�F&��T�F3G�d�_&G�P.L]�.N�N R~xkL9d�H�K����P4H V��.N�d�F�G�`�FBI��H���F�I�V��.N b �.H�O
��T���� � ]���� �I]  J*A N �  J%AB:��GNG` ` 9 R a�� ]  J*A :��GN �  J%AB: � NG` L9P4I/C 9 Q��	� ��������� e��

]  J%A N �  J*A :��GN ` � ]V��� �I]  J%A N �  J%AB:��GN ` `]aQ b e ` g �.e�g] e b h ` h �.e�g]ah b � ` � �.e�g] � b O ` � �.e�g]GO � < ` � �.e�g
q,�.X�N�F!ea\gf �0q]T2F�`�I�P4X��.X2�N�*���FBGSL9P4I/��� �I]  J%A N �  J%AB:��GN ` ]1K
�2�._&`�N�FKn ` \

243 8 3 5 : �	�G?�� F I���� �G?A@������'I �9I =AI��5� ��� ��� B @>; ?AF � � � ���

q]T�F1��G�G�d2_3`2���P4HmI�K'x_H JML6N `2I�P Vh�O�F�GS�l`��.I���7�.N�N�Z!G�`�F�KB X�FBOp`�I�P.X��.X��N���zZ!O2�G���I��X�d2���P4H�L9P4I,��T�F
P4X2G�FBIWV��.X�N�F1I��.H�O�P4_ nhd��.H�����zZ-� L�:�� b Vh��PR~xkL9d�H�K'���P.H&V��.N�d�FBGSP4Hp��T�F1�H���FBIWV.��N�G ]  J%A N �  J*A :��GN `
�.H2O ]]( A � �  J%AB:��GN `'b L9P4I'C 9 Q��	�E���������)�~�.H�O�� 9 �E����������N4A b s1*��T  J*8 N 9 Q(��H�O  J*$;:��GN 9
< \Uq]T2FBG�F�R~xML9d�H2K����P4H"V��.N�d�FBG�K5��H+X�F3d�G�FBO(��P{O�F�I�*V4F N�P s-F�I��.H2O+d�`�`�FBI�`�I�P.X��.X��N�����F�G
L9P4I&F�V.FBH���G P.L$�H���FBI�F�G�� �HR��FBI�_3G3P.L � L�:�� b Va�� ��T�F{G��._&F `�I��H�K��`�N�F[d�G�F�O X�Z���d j d�GW���H
�.H2O �-PhP4N�F�H � � �1L9P4I H JVLWN xMX��.G�F�O �H2L9FBI�FBH�K�F b s1T�F�I�F{H�P+��O�O�����P4H��.N]�.G�G�d�_&`2���P4H�GpP4H ��T�F
O��G���I��X2d2���P4HUP.L,��T�F!`�I�P4X��.X��N�*�zZ3_3�.G�G�FBG1`�FBI1�H���FBI�V��.N �.I�F!_3�.O�F.\
��P4I1�mG�d�Xhxz�H���FBI�V��.NZ]W\^��_ ` P�L1]aQ�� < `'b ��1�G]KBN�FB�.I ��T����1`�I�F�KB�G�F$V��.N�d�F�G]L9P4I]`�I�P.X��.X��N�����F�G

P.L F�V4F�H���GP� L�:�����]W\^��_ ` K5��H+X�F O�F�I��V.FBO+s1T2FBH \ �.H�Od_p�.I�Fp�zs-P F�V4F�H��6���_3F�G:]9P4IKQ{P4I
< ` \ �wP s-F'V4FBI b L9P4ImP.��T�FBIpK T�P4�KBF�G3P.L ]]\^��_ `�b `�I�FBKB�G�F[V��.N�d2FBGmL9P4Im��T�F%`�I�P4X��.X2�N�*�zZ+P�Ll�.H
F'V4FBH�� � L�:�� �I]W\^��_ ` KB�.H�H�P.�}X�F�O�F�I�*V4FBO
\ �zH�G���F5�.O��������	��
�����������	���������
������������ ��!|L9P4I�G�d2K T
F'V4FBH���GO� L�:�� � ]]\^��_ ` �.I�F&�H���I�PhO�d�K�FBO \&q]T�F&N�P s}FBI!`�I�P.X��.X��N���zZ{�G!O�F�I�*V4FBO"X�Z G�d�_&_3�H j
P4H2N�Z[��T2F�`�I�P4X��.X��N�*�zZU_3�.G�G�FBG^��T�����H�FBK�FBG�G��.I��N�Z _6d�GW�lX�F��H*]W\
�)_ `�b G�P ����G��3G�d�_ P.L?R~x
L9d�H2K����P4H[V��.N�d�F�G]L9P4I6� L�:�� P.H{�H���FBIWV.��N�G s1T��K T �.I�F!KBP4_&`�N�F'��F�N�Z s1*��T��HT]]\^��_ ` \�q]T�F�d�`�`�FBI
`�I�P4X��.X2�N�*�zZ6L9P4I���T��G F�V.FBH��1�G}O�FBI��V4F�O%X�Z3G�d2_3_&�H j �.N�N���T�Fl`�I�P4X��.X��N�*�zZp_ �.G�G�F�G-��T��#�]K5�.H
X�F��H*]W\^��_ `'b G�PU*���Gw�3G�d2_ P�L���T�FPR~xkL9d�H�K����P4H V��.N�d�F�GwL9P.I � L�:�� P4H �H���FBIWV.��N�G1��T�����T��5V4F
� H�P4HaxMFB_&`2�zZ �H���F�I�G�F�K����P4H s1*��T']]\^��_ ` \<q]T�F ��d�GW�� X�K5�����P4H P.L$��T2FBG�F N�P s-F�IU�.H2O d�`�`�FBI
`�I�P4X��.X2�N�*���FBG��G-�.G���T�F�P4`2���_3�.N�N�P s}FBI}�.H�OUd�`2`�F�I-X�P4d�H�O�G b O�F�H�P.��FBOUX�Z � ]V� L�:�� �-]]\^��_ ` `
�.H2O � ]�� L�:�� �I]]\^��_ ` `�b s1T��K TUI�F�`�I�F�G�F�H��]��T�F^_3� �a�_�d�_ N�P s}FBI-X�P4d�H2O[�.H�O ��T�F^_&�H2�_6d�_
d�`2`�F�I,X�P4d�H�O�L9P4I � ]V� L�:�� ��]W\^��_ ` `'b I�F�G�`�FBK����V.FBN�Z.\��wG��H j ��T2F}H�P�� �����P4H�`�I�F�G�F�H���FBOm�HbH JML6N x
X���G�FBO&�HaL9FBI�F�H�KBFwX�Z �^d j d�G����H3�.H�O �-PaP.N�FBH � � � b ��T�FBG�Fw�zs}P�N�P s-F�I��.H�O&d�`�`�FBIS`�I�P.X��.X��N�����F�G



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 gPn
KB�.H{X�F$F �a`�I�FBG�G�FBO ��G

� ]�� L�:�� �I]]\^��_ ` ` 9 �J��
� �
N�� J��

�
� N R a�g�hUi ]	�	��
 ` � ] e2\@e `

� ]�� L�:�� �I]]\^��_ ` ` 9 �J��
� �
N��J��

�
� N�����

R`a;g�hUi ]��	��
 ` � ] e2\ � `

243 8 3#2 � @��-� ? ��;GB D � � � ?1�"DG?�� I�� ��� ��D';GFH="I9@J;��

�zH3G�d�IWVa*V��.N��.H��.N*ZaG��G�P4H�Fw�G�P.L/��F�H �H���FBI�FBG���FBOU�H3��T�F�G�d�I�Vh*V.��N L9d2H�K����P4H b s1T��K TUI�F�`�I�F�G�FBH���G
��T�Fm`�I�P.X��.X��N���zZ[��T����!��H �H�O�*Va�O�d��.N�G�N��L9F'���_&FD� F��2K�FBF�O�G��%K�FBIW� �.�H)���_&F  b O�FBH�P���FBO"�.G
� a ]  ` 9 � ]�� �  ` \ �lH ��T�FpX��.G��G!P.L-O���� �[�H�KBN�d�O��H j I� j T��WxzK�FBH�G�P4I�F�O"P4X2G�FBIWV������P4H�G b �.G
O�F�G�K�I��X�FBO"�H�RaF�K����P4H e2\if b ��T�F3�.G�G�d�_&`2���P4H I�K'x_H JML6N KB�.H"X�Fpd�G�F�O"��P O2FBI�*V4F&X�P.d�H�O�G!L9P4I
��T�F G�d�I�Vh�V��.NSL9d�H�K'���P4H+P.Lc� L�:�� b k\ F.\ P4`a���_3�.N0N�Pts}FBI��.H�O+d�`�`�FBI�X�P4d�H2O�G�L9P4I � a g)hEi ]  ` 9� ]�� L�:�� �  `'b L9P.I  �mQ2\ �zH ��T��G1G�d2X�G�F�K����P4H b ��T2FBG�F�X�P4d�H�O�G1s1�N�N
X�F!O��G�KBd�G�G�FBO b s1*��T%��T�F
_3� �a�_6d2_ N�P s-F�ImX�P4d2H�ORK5�.N�N�FBO(��T�F �������	� !	� ��������
��� � ���	� � ��� b O�F�H�P.��FBO X�Z � a g�hUi ]  ` 9� ]�� L�:�� �  `'b �.H�OQ��T�F%_3�H��_�d�_ d�`2`�F�I&X�P4d�H2O K5��N�N�F�OY��T�F � �����	� !	� ��������
��� � ���	��� ��� b
O�F�H�P.��FBO+X�Z � a g)hEi ]  ` 9 � ]�� L�:�� �  ` \3q]T�F�G�F3�_&`�I�F�KB�G�Fm`�I�P.X��.X��N�����F�GlK5�.H X�F&O2FBI�*V4F�O
�.GpO�F�G�K�I��X�FBOQ�H Rad�X�G�FBK'���P.H e2\ ��\if b ��G&��T�F%`��.I����K�d�N7�.ImKB�.G�F P.L^�_&`�I�F�KB�G�F[`�I�P.X��.X��N�����F�G
L9P4I^F�V4F�H���GO� L�:���� ]  � < ` \ ��KBK�P4I�O��H j ��P[��T2FmO��G�KBd�G�G��P.H"P.L��_3`�I�FBK��G�Fm`2I�P4X���X��N�����FBGw�H
Rad2X�G�F�K����P4HYe2\ ��\if b *���G�KBN�FB�.I!��T�������T2F N�P s}FBI��.H�O(d�`2`�F�I�G�d2I�Vh�V��.N0L9d�H�K'���P4H�G6��I�F&FBn�d��.N
���wP4X2G�FBIWV4F�O)F�V.FBH��^���_&FBG  J%A N b ��H�O)���1G�d�K T ���_&FBG ��T2FB�I]V��.N�d�F$K5�.H{X�F!O�F�I�*V4FBO{d�G��H j ��T�F
`�I�FBK��G�F!`�I�P4X��.X2�N�*���FBG-`2I�FBG�FBH���F�O)�H Rhd�X�G�F�K����P4H e2\ �2\ � b

� a g)hEi ]  J%A N ` 9 � a g�hUi ]  J%A N ` 9
$

�
j � A

� ]V� L�:�� �I]  Jkj N �  Jkjl:��GN ` ` � L9P4I C 9 Q����E���������)�	�
s1T�F�I�F  J*8 N	9 Q b �#� s1T��K T[V��.N�d�FlX�P.��T[��T2FlN�P s}FBI1�.H�O%d�`2`�F�I]G�d�IWVa*V��.N
L9d�H�K'���P4H%�.I�F^FBn�d��.N
��P&P.H�F b �.G�G�d�_&�H j ��T����]��T�FBI�F���I�F!H�PpP4X�G�FBI�V.FBO)F'V4F�H���Gl���  9 Q2\

�! #"%$�& S )+,+, S�� '() ���	� ��� � � )�� � ��W�X�
q]T�F&d�`�`�FBI�G�d2I�Vh�V��.N0L9d�H�K'���P4H L9P.I � L�:��^�G!FB�.G��FBG�����P O�F�I��V.F b O�d�Fp��P%��T�FpL �.K��!��T�������T�F
R~xkL9d�H�K'���P.HpV��.N�d�FBG0�HpI�K'x_HKJML6N ��I�F1�.N�N2O�F X�H�FBO3P4Hp�H���F�I�V��.N�G�s1���T&�.HpP4X2G�FBIWV4F�O F�V.FBH������_&F
]9P4Il�H X�H���zZ ` �.G$I� j T��$F�H�OaxM`�P4�H��5\�q P%O�FBI��V.F � a;g�hUi ]  `'b L9P4I  � Q b �.G!_6d�K T `�I�P.X��.X��N���zZ
_3�.G�G��.G�`�P4G�G��X�N�F b �.G�O�FBG�KBI��X�FBO X�Zp��T2FbR xML9d�H�K'���P4H3V��.N�d�FBG b _�d�G��}X�F1`�da�-�Hp��T�Fw�H���F�I�V��.N
]  � < ` \ � �  �+]  J*A N"�  J%AB:��GN `�b ��T�F d�`2`�F�I6G�d�IWVh�V��.N0L9d�H�K'���P.H(�G!��T�F�I�F'L9P4I�F&��T�F3G�d�_ P.L1�.N�N



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 g �
��T�F R xML9d�H�K'���P4H+V��.N�d2FBG�O�F X�H2FBO(P4H+�H���F�I�V��.N�G!GW� �.IW���H j ���  J%A NwP.I j I�F5����FBI!V��.N�d�F�GB\ �wFBI�F
s}Fld�G�Fl��T����}��T�F^`�I�P4X��.X��N���zZp_3�.G�G�FBG b G�`�FBK� X�F�O[X�Z3��T�FDR~xML9d�H2K����P4H V��.N�d�FBG b P4H[�H���FBIWV.��N�G
GW� �.IW���H j ����I� j T���xzK�FBH�G�P4I��H j ���_&FBG ( A � �+]  J%A N �  J*A :��GN `�b � 9 �E�������;��N!A b �.I�F ��N�NSO�F X�H�FBOYP4H
�H���FBIWV.��N�G ]W( A � �  J*A :��GN `�b s1���T H�P[L9d�IW��T�F�I!I�FBGW��I��K����P4H P.H ��T�FBG�F3`2I�P4X���X��N���zZ _ ��G�G�F�G b s1T��K T
��T�FBI�F�L9P4I�F�KB�.H)��N�s-� ZhG1X�F�`2d2�^�H[��T�F!G�d2X��H���F�I�V��.NE]  �  J*AB:��GN ` P.L ]  J%A Nl�  J%AB:��GN ` \Sq]T��Gw�_3`2N��F�G
��T���� b L9P4I1�.N�N�C 9 Q��	�E���������)� b

� a g)hEi ]  ` 9 � a g�hUi ]  J%A N ` � L9P4I1�.N�N  � �  J*A Nl�  J%AB:��GN ` �
K �a`�I�F�G�G��H j ��T��G]d�`�`�FBI1G�d�IWVh�V��.N L9d�H�K'���P4H[Va��oR~xML9d�H2K����P4H[V��.N�d�F�G j �V.FBG

� a g�hUi ]  ` 9
$

�
j � A

� R`a g)hEi ]  J j N �  J j�:��GN ` n J ��
� � �

R`a g)hEi ]W( j � �  Jkjl:��GN ` � � ] e2\Vg `
��H �.N���FBI�H�����*V4F�F �a`�I�FBG�G��P4H b d�G��H j ��T�F�`2I�P4X���X��N�����FBG L9P4I�� L�:��1�H{��T2F��H���FBI�V��.N�G�X�F��zs}FBF�H
�zs}PUKBP.H�G�F�KBd2���V4F�F�V.FBH��l���_3F�G ]9P4ICNBF�I�P[�.H2O �H X�H���zZ ` �.GwO�FBG�KBI��X�FBO)�H>Rad�X2G�FBK'���P4H)e2\ ��\ � b
�G

� a;g)hEi ]  ` 9
$

�
j � A

� ]�� L�:����I]  Jkj N"�  Jkjl:��GN ` ` � ] e2\Mh `
�lX�Va�P4d�G�N�Z b ��T�F!d�`�`�FBI1G�d2I�Vh�V��.N L9d�H2K����P4H � a�g�hUi ]  ` �Gw�mG���FB`axkL9d�H�K'���P.H b s1T��K T �G]K�P4Hax

GW� �.H���X�F'�zs-F�FBHRP4X�G�FBI�V.FBOYF'V4FBH��6���_&FBG b �.H2O+O�F�KBI�FB�.G�F�Gm����F�V.FBH��6���_3F  J%A N X�Z ��T�F3V��.N�d�F� ]�� L�:����I]  J*A �^�GN �  J%A N ` ` \�q]T2�G �_3`�N��F�G���T���� b P4HU��T2Fl�H���F�I�V��.N � Q��  J4�GN `'b ��T�F$d�`2`�F�I G�d�IWVh�V��.N
L9d�H2K����P4H �G3F�n�d��.N1��P+P.H�F b s1T��N�F%P4H ��T�F{�H���F�I�V��.N �  J%$ N"� < ` *�3�G � `�P.G�����V.F{K�P4H�G����.H�� b
s1T��K T%�G K�N�F5��I�N�Z3�mKBP.H�G�F�nhd2FBH�K�F�P.L ��T�FlL �.K��]��T����]H2P6L9d�I���T�FBI1�.G�G�d�_&`2���P4H�G1��I�F$�.O2O�FBO[��P
��T�F$O������ b G�P3��N�G�P�H�Pp�.G�G�d�_&`2���P4H�G P4H[��T�Fl� �.�N�P�L ��T�F$O��G���I��X�da���P.H \|q]T�F$d2`�`�F�I]G�d�IWVh�V��.N
L9d�H2K����P4HpO�PhFBGSH�P.��K T��.H j FwV��.N�d�F1����P4X�G�FBIWV4FBO KBFBH2G�P4I��H j ���_3F�G b X�da�-K�FBH�G�P4I��H j GSO�P���L
F�K��
��T�F��._3P.d�H��]s1���T[s1T��K T ��T��G L9d2H�K����P4H%O�F�KBI�FB�.G�F�Gl���1N�����F�I]F�V.FBH������_&FBG�\

�! # #"%$�& S��W���eS��3'() ���	��� � � � )���� ����X�
� �  �m]  J%A N �  J%AB:��GN `'b ��T�F6N�Pts}FBI$G�d�I�Vh*V.��N,L9d�H�K'���P4H)L9P4I � L�:��^���  � QU�G�O�FBI��V.FBO X�Z P4H�N*Z
G�d�_3_&�H j ��T�FOR~xkL9d�H�K'���P.H%V��.N�d�FBG L9P.I �H���F�I�V��.N�G s1T��K T �.I�F$FBH����I�FBN*Z s1*��T��HT]  � < ` \0q]T��G
N�F5�.O�G ��P

� a;g)hEi ]  ` 9
$

�
j � AB:��

� ]V� L�:����I]  J j N �  J j�:��GN ` ` n �
� � � � K ��� � �

R`a g)hEi ]]( A � �  J*AB:��GN ` �
L9P4I  �I]  J*A N �  J%AB:��GN ` � ] e2\Vn `

q]T�F G�d�_ P.L]��T2F2R~xML9d2H�K����P4H+V��.N�d�FBG��H L9P4I�_6d2N7�*] e2\Vn ` �G�P4H2N�Z P V4FBIm�H���FBIWV��.N�G�G����.I����H j
���UP4X�G�F�I�V.FBOJKBFBH2G�P4I��H j ���_3F�G�( A � � �  �  J%AB:��GN `�b ��T�F F�L�FBK'��G[P.L�N�����F�IUKBF�H�G�P4I��H j G%�.I�F P.L



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 gcO
K�P4d�I�G�F)�H2KBN�d2O�FBOQ�H ��T�F{V��.N�d�FBG � ]V� L�:�� ��]  Jkj N"�  J j�:��GN ` `'b L9P4IPp 9 C�n �E���������)� \Jq]T��G
N�Pts}FBI1G�d�I�Vh�V��.N�L9d�H2K����P4H K5�.H X�F�O�F�I��V.FBO{X�Z%KB�.N�K�d�N7�#���H j ��T�F�I�F�N�F�V��.H��w`�I�P4X��.X��N�*���F�G]�.H�O
R~xkL9d�H�K'���P.H%V��.N�d�FBG b �.G1`�I�F�G�F�H���FBO{�H Rad�X�G�FBK'���P.H e2\ ��\ ���.H�O RaFBK'���P.H e2\@e b I�FBG�`�F�K���*V4F�N�Z4\
q]T�F�N�P s}FBI1G�d�IWVh�V��.N L9d�H�K'���P4H[L9P4I6� L�:�� �G1�.N�G�P&�&GW��FB`hxML9d�H�K'���P4H b O�F�KBI�FB�.G��H j ���1I� j T���x

K�FBH�G�P4I��H j ���_&FBG �.G�s}FBN�Na��G,�#�,F'V4F�H��,���_3F�GB\ � j I�FB���,�.O2V��.H�� � j F�P�L2��T2�G��G �H!��T�F j I��.`2T��KB�.N
`�I�FBG�FBH�� �����P4H"P.L���T�F�G�F3L9d2H�K����P4H�G b ��G!��T�F&F�L�FBK���G�P.L �.N�N|P4X�G�F�I�V������P4H�G!P4H ��T�FpN�Pts}FBI��.H�O
d�`2`�F�I&G�d�I�Vh*V.��N L9d�H�K����P4H2G&KB�.H X�F%G�F�FBHQKBN�FB�.I�N*Z4\Yq]T�F%N�Pts}FBIpG�d�I�Vh�V��.N L9d2H�K����P4HR�G N�FBI�P
X�F�Z.P4H�O ��T�F^N��.I j F�G���P4X�G�FBIWV.�#���P.H b X�P.��T *L
��T2�G�N7�.I j FBGW�}P.X�G�F�I�V������P4H �G-��H F�V.FBH�� ���_&FwP.I}�
K�FBH�G�P4I��H j ���_&F.\ � �.N�K�d�N7�����P4H P.L ��T�F$N�Pts}FBI1G�d�I�Vh�V��.N�L9d�H�K����P4H[KB�.H%X�F!G�N� j T���N�Z&G��_3`2N� X�FBO
*L ��T�F!d�`�`�FBI1G�d2I�Vh�V��.N L9d�H2K����P4H%�G1�5V��.�N��.X�N�F b Va�� ]9L9P4I/C 9 Q����E���������)� `

� a g�hUi ]  ` 9 � a g)hEi ]  ` 2 � ]�� L�:�� �I]  J*A N �  J%AB:��GN ` ` n �
� � � � K � � � �

R a g�hUi ]]( A � �  J%AB:��GN `
9 � a g)hEi ]  J%AB:��GN ` n �

� � � � K � � � �
R`a g�hUi ]W( A � �  J%AB:��GN ` �

L9P.I  �I]  J%A N �  J*A :��GN ` � ] e2\ � `

6"F^d�G�F^��T�F�O��O��.K����KwF �2�._&`�N�F1��P6�N�N�d�G���I�����F1��T�F^N�P s-F�I �.H�O d�`�`�FBI-G�d�I�Vh*V.��N�L9d�H2K����P4H�G
L9P4I6� L�:�� \ Rhd�X�G�F�K����P4H{e2\ ��\ �p`�I�FBG�FBH���G^�pN��.I j FBI F�����_3`�N�Fls1���T{O��#� �6L9I�P4_ ��T�F!N����F�I�����d�I�F�\
��� ��*-,��WS���] K�P4H����Hhd2FBO `
q,�.X�N�F�ea\ie j �V.FBG1��T�F!N�Pts}FBI��.H�O d�`�`�FBIwG�d2I�Vh�V��.N�L9d�H�K'���P4H�G]L9P4I/��� b G�`�F�KBYX�FBO)P.H{�H���FBIWV.��N�G
K�I�F5�#��FBO X�Z[��T�F!O��#� �2\

 ��]"�!� � ` � ]  ` � ]  `]aQ b e ` ePQ ��e�g �] e b � ` fPg ��e�g ePQ �.e�g]�� b h ` f � ��e�g ePQ �.e�g]ah b n ` �#� ��e�g f � �.e�g]Gn b � ` �6h ��e�g f � �.e�g] � b O ` � �.ePg �6h �.e�g]GO � < ` Q � ��e�g
q,�.X�N�F!e2\ie �0q]T�F!N�P s-F�Iw�.H�O d�`�`�FBI1G�d�IWVh�V��.N L9d�H�K'���P4H�GK]�K �2�._&`�N�FKn ` \

q]T�F6V��.N�d�FBG$P.L0��T�FmN�P s}FBI$��H�O d�`�`�FBI$G�d2I�Vh�V��.N L9d�H�K����P4H2G$���$P4X2G�FBIWV������P4H�G!�.I�F6F5�.G��N*Z
O�F�I�*V4FBOUL9I�P4_ q|��X�N�F^e2\ie b d�G��H j ��T�F^L ��K��-��T����}��T�F�N�P s-F�I G�d2I�Vh�V��.N L9d�H�K'���P.HU�G�KBP4H����H�d�P4d�G
L9I�P4_ ��T�F�N�F�L/� ���-�.N�N�P4X�G�FBI�V������P4H2G b �.H�OU��T2F^d�`�`�FBI-G�d�IWVa*V��.N�L9d2H�K����P4HU�G}K�P4H����Hhd2P4d�G-L9I�P4_
��T�F)I� j T��[���UF�V4F�H�� ���_&FBG�\ �^H~F�L�FBK'�[P.L�I� j T���xMKBFBH2G�P4I�FBO O������(�G&��T���� ��T�F)O2OL�FBI�F�H�KBF



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 hPQ
X�F��zs}FBF�H)KBP4I�I�F�G�`�P4H�O��H j d�`�`�FBIw�.H�O N�P s}FBI1G�d�IWVh�V��.N L9d�H�K'���P4H�G]�H2KBI�FB�.G�F�G^�#�w�.H{P.X�G�F�I�V4F�O
K�FBH�G�P4I��H j ���_&F b G�P[�#�����_&FBG �U�.H�O>n&�H ��T��G�F��2�._3`2N�F.\1q]T�F�N�P s-F�I^��H�O)d�`�`�FBI�G�d�IWVh�V��.N
L9d�H2K����P4H �.I�F!��N�G�PpG�T�P s1H �H �| j d�I�F$e2\ �4\

0 2 4 6 8 10
0

0.2

0.4

0.6

0.8

1

Lower

Upper

�| j d�I�Fle2\ � �S��`�`�FBIw�.H�O N�P s}FBI1G�d2I�Vh�V��.N
L9d2H�K����P4H�G ]1K
�2�._&`�N�FKn ` \

243 8 398 � � � �	� �/�

�zH���T��G|G�d�X�G�FBK'���P.HmH�P4H�`���I��._&F���I��K�`�I�FBO��K���*V4F �H2L9FBI�FBH�K�FU]Gd e � ` �G �N�N�d�GW��I��#��FBO b d�G��H j O���� �
L9I�P4_ ��T�F!N����FBI�����d�I�F.\

��� ��*-,��WS��
q]T�F[O���� �{L9P.I���T��G6F �2�._&`�N�FU�.I�F j �V.FBHY�HYq|�.X2N�FUea\ � b ��H�O(s-F�I�F �.N�G�P)d�G�FBORX�Z-e,�.I�_3�.I
�.H2O l{�.K T��H � g � b RaFBK'���P.H �2\gf �
��Pm�N�N�d�GW��I�����F�H�P4H�`���I��._&F���I��K�_3F'��T�PhO�G L9P4I-G�d�IWVa*V��.N O������2\
q]T��GS�GS�$G�d�X2G�F��-P.L�O���� �$P4Xa� �.�H�FBOmL9I�P._ �#�4e$`������F�H���G0FBH���F�I�F�OU�H���P��$I���H�O�P4_&�G�FBOCe0T��.G�F� ���^��I�7��N�KBP4H2O�d�K���FBOYX�Z ��T2F\l{F�O��KB�.N��wF�G�F5��I�K T �-P4d2H�KB�N 6"P4I�rh�H j e|�.IW�zZ"P.H �^OaV.��H�KBF�O
� �.I�KB�H�P4_3� P.L^��T�F �-FBIWVa ��\<q]T�F{O������+�.I�F P4HQG�d�IWVa*V��.N1P.L!ePQ `������FBH���G&s1���T KBF�I�Vh�KB�.N
KB�.H�KBF�I b I�F�KBI�d2���F�O ��P���I��.H�O�P._3�G�FBOp��I�7�.N ���_&FBO&���-�.H��.N*ZaG��H j ��T�F^F�L
F�K��}P.L �.O�O2����P4HpP.L��
I��.O��P.G�FBH2G�����G�FBI,��P$I��.O2�P.��T�FBI��.`�Z\]ad�F�s ��T2FBI���`�Z�x)[ ��I�FB����_&FBH��ZDfF `'b Vh7�lKBP._3`���I��G�P4H���Pl��T�F
d�G�F P.L I��.O��P���T�F�I��.`�Z��.N�P4H2F ] �-P.H���I�P4N�x)[ ��I�F5����_3F�H�� �bF ` \ �lL���T�FBG�F1ePQ^`��#���F�H���G b �Wh^I�F�KBFB*V4F�O
q I�FB����_&FBH�� �u�.H�O �	����I�FB����_&FBH�� D^\aq]T2FlO������6�.I�F^�H O�� ZhG G��H�K�FlG����.I��-P.L���T2FlG���d�O2Z b ��T�F
F'V4FBH��&P.Lw�H���FBI�F�G��&�G�O�F5����TRP.L1��T�F[`��#���F�H��mK5�.d2G�FBO X�Z(��T2�G6KB�.H�KBF�IB\���d�IW��T�F�I�V��.I���.X�N�FBG
I�FBKBP.I�O�F�O+L9P4I!`������FBH���G��H ��T�F P4I� j �H��.N,G���d2O2Z"�.I�F&H�P.��� �.r�FBH(�H���P{�.KBK�P4d�H��5\ �^L]K�P4d�I�G�F b
��T�F��H2L9FBI�FBH�K�F�P�L�_3�.�H%�H���FBI�F�G����H G�d�K T)�3G���d�O2Z%�G�K�P4_3`��.I��G�P4H%P.L,��T�F!�zs-P3��I�FB����_&FBH���GB\
D-da�$T�FBI�Fp������FBH����P4H)�GlI�F�G���I��K'��FBO)��P[`�I�F�O��K'��*V4F6�H2L9FBI�FBH�K�Fm`�F�I^��I�F5����_3F�H�� b �.H�O)s}FpP4H�N*Z
d�G�F ��T��GpG�d�X�G�F'�UP.Ll�.N�N}��T�F O������ ��P"�N�N�d2G���I�����F:dfe � b G�P+�HQF�L
F�K��3KBP4H2G��O2FBI��H j ��T�F[�zs}P
��I�F5�#��_&FBH���G�G�F�`��.I��#��FBN*Z4\ l{F'��T�PhO�G�L9P.I�K�P4_&`��.I��G�P4H P.L �zs}P{��I�FB����_&FBH���G�P4H"��T�F&X��.G��G�P.L



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 h �
G�d�K T(O������ b d�G��H j dfe �lX��.G�FBO"P4H"I�K'x_HKJML6N b s1�N�N�X�Fp`�I�F�G�FBH���FBOY�H �-T���`2��F�I gUs1T�FBI�FU�.N�G�P
��T�FBG�F�O��#� �p�.I�F$O2�G�K�d�G�G�FBO � j �.�H
\

�-P4H���I�P4N
x � dwF�su��T�FBI��.`�ZUxEDOPQ fcn4f
����f ech�f
�6gcQ ePn.ef hPO � e �4ef O � � g �6O

� �Ph�� � g h4eh �PQ � hPgcQ
�.e�n �4fPn

� �cOPQ � O �6O
�6Q.e�n � OPn �

� �6QcOPQ � � �6QcQ
� � ��� e � ePQPn
� �6g.e � � ePhcQ
�tf O�n � �	� n h
�	��fcO

� � gcnPn
q,�.X�N�F�e2\ � ���-F�I�Vh�KB�.N�K5�.H2KBFBI1G�d�I�Vh�V��.N�O���� � ] �  �H�O��KB����F�G]I� j T���xzK�FBH�G�P4I��H j ���  ` \

q]T�F{�.G�G�d�_&`2���P4H�GpI�K�x HKJ!� 	 NlL9P4I6��I�F5����_3F�H�� � b �.H�O I�K'x_HKJ!� � NlL9P4I6��I�F5����_3F�H���D b N�F5�.O
��P `��.IW����.N�N*Z)G�`�FBK� X�F�O(`�I�P4X��.X��N�*�zZ)O��G���I��X�da���P.H�G b Vh7� R xML9d�H�K'���P4H"V��.N�d�FBG b L9P4I�G�d�IWVh�V��.N
���_&F�P.L-�UL9d2��d�I�Fm`������FBH��!d�H2O�FBI j P4�H j G�d�K T ��I�FB����_&FBH�� � P4I D b s1T��K T �.I�FmO�FBH2P.��F�O"X�Z
I��.H�O�P4_ n�d��.H���*���F�G/���

�
� ���.H2O2���

�
� � \Sq]T�FBG�FeR~xkL9d�H�K'���P.H V��.N�d�FBG]N�F5�.O%G���I��. j T���L9P4IWs ��I�O�N*Z

��P^`�I�FBKB�G�F}`�I�P4X��.X��N�����FBG�L9P4I����
�
� �|�.H�OO���

�
� �0P4H��H���FBIWV��.N�G X�F'�zs-F�FBH6�zs}PlKBP.H�G�F�KBd2���V4F-F�V4F�H��

���_&FBG1]9P4I N�FBI�P b �H X�H2��zZ `'b �.G|O�FBG�KBI��X�F�Op�HCRad�X2G�FBK'���P4H&e2\ �2\ �4\,q|��X�N�F�GSe2\ogl��H�Ope2\Mh j �V.F ��T�F
R~xkL9d�H�K'���P.H)V.��N�d�F�G^L9P4Ib���

�
� �!�.H�O ���

�
� � b �.H�O `�I�P4X��.X��N�*���F�G � ]V���

�
� � � ]  � � J*A N �  � � J*A :��GN ` `'bL9P4I/C 9 Q��	�E�������;��� � b �.H2O � ]����

�
� � �I]  � � Jkj N"�  � � J j�:��GN ` `�b L9P4I�p 9 Q��	�E�������;� ga\

q,�.X�N�F�Gle2\Vg �.H2O e2\Mh b G�T�P s � j �.�H ��T��#�^��T2F�`�I�P4X��.X��N�*�zZ[P.L � L�:�� ��]  J%A N �  J%AB:��GN ` �Gw��T�F
G�d�_ P.L]��N�N?R~xkL9d�H�K����P4H V��.N�d2FBG!L9P4ID� L�:��!�.G�G� j H�FBO ��P%��T�F&�H���F�I�V��.N ]  J*A N �  J%AB:��GN `�b ��H�O+*��G
G�d�Xaxz�H���FBIWV��.N�GmX���G�FBOQP4H I�K'x_H JML6N \ ��H�P.��T�FBIpI�F�N7�����P4H2G�T��` b O�FBG�KBI��X�F�O �H �-P.I�P4N�N7�.IWZYf �H
Rad2X�G�F�K����P4H{e2\ �2\gf b �G1�.N�G�Pp�N�N�d�GW��I��#��FBO b H��._&FBN*Z

� ]����
�
� � ��]  � � J*A N �  � � J%AB:��GN ` ` 9 R`a��

�
i � ]  � � J*A :��GN"�  � � J*A : � N ` L9P4I�C 9 Q �	���������	� g �� ]V���

�
� � ��]  � � J j N �  � � Jkjl:��GN ` ` 9 R`a

� �
i
	 ]  � � Jkjl:��GN"�  � � J j�: � N ` L9P4I	p 9 Q��	���������	� e��

s1*��T  � � J*8 N 9 Q��  � � J4� � N 9=< �.H�O  � � J#8 N 9 Q��  � � J4� � N 9=< \
q]T�F��.G�G�d�_&`2���P4H%I�K'x_HKJML6N|KB�.H{�.N�G�PmX�F!d�G�FBO{��PpO�FBI��V4F$��T�F!d�`�`�FBI��.H�O%N�P s}FBI1G�d�IWVh�V��.N

L9d�H2K����P4H�G1L9P4I�� L�:�� b ��G^O�F�G�KBI��X�FBO)�H�Rhd�X�G�F�K����P4H ea\ ��\@e2\1q,�.X�N�F�e2\Vn j *V4F�Gw��T�F�d�`2`�F�Il�.H�O
N�Pts}FBIwG�d2I�Vh�V��.N L9d�H�K'���P.H�GwL9P.I����

�
� �^�.H�Of���

�
� � b d2G��H j H�P.�������P4H � � L9P4I � a��

�
i � ]  `�b ��H�O)G�P



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 h�f

q,I�F5����_3F�H�� � 4����
�
� ��zH���FBIWV.��N1@ �

�
A R xML9d�H�K'���P4H � ]����

�
� � � @ �

�
A `]GQ�� OPQ ` Qa\VQ�g O Q2\MQ�gcO]GOPQ����	��f ` Qa\VQ�g O Q2\MQ�gcO] �	��f ��� gcQ ` Qa\VQ�g O Q2\MQ�gcO] � gcQ�� fchPO ` Qa\VQ�g O Q2\MQ�gcO] fchPO�� fcO � ` Qa\VQ�g O Q2\MQ�gcO] fcO �E� h��PQ ` Qa\VQ�g O Q2\MQPh��]���h���� h��PQ ` Qa\VQPQPg]ah��PQ�� �4e�n ` Qa\VQPh � Q2\MQPh��] �4e�n ���6Q4e�n ` Qa\VQPh � Q2\MQ�n4f] �POPQ����6Q4e�n ` Qa\VQPQ �] �6Q4e�n ��� � g.e ` Qa\VQ�n.f Q2\ �6Q �] �6QPOPQ���� � g.e ` Qa\VQ � f] � � � e���� � g.e ` Qa\VQ �6n] � � g.e����tfcO�n ` Qa\ �6Q � Q2\ �6Q �] �tfcO�n ���	��fcO ` Qa\ �6Q � Q2\ �6Q �] �	��fcO�� < ` Qa\ �6Q � Q2\ifcQ�f] � gcnPn � < ` Qa\ �6Q �

q,�.X�N�F!e2\Vg �?R~xML9d2H�K����P4H[V��.N�d2FBG]L9P4I6���
�
� �w�.H�O � ]V���

�
� � � @ �

�
A ` ]�K �2�._&`�N�F � ` \

q,I�F5����_3F�H��fD 4 ���
�
� ��zH���FBI�V��.N1@ �

�
j R xML9d�H�K'���P4H � ]����

�
� � � @ �

�
j `]aQ���fPn.f ` Qa\VQPhPn Q2\MQPh�n]kfcn4f � ePh4f ` Qa\VQPhPn Q2\MQPh�n] ech�f � e�n�e ` Qa\VQPhPn Q2\MQPh�n] ePn.e�� ��fcn ` Qa\VQPhPn Q2\ �6QPQ] e �4e�� ��fcn ` Qa\VQPQch] g �6O�� ��fcn ` Qa\VQPQPn] g h4e�� ��fcn ` Qa\VQPQcO]GhPgcQ�� ��fcn ` Qa\VQ ���] �4fPn �	� ecQ�n ` Qa\ �6QcQ Q2\ � nPg]GO �6O��	� ecQ�n ` Qa\VQ �6n]GOPn ���	� ecQ�n ` Qa\VQ�f�e] � �WQPQ��	� ecQ�n ` Qa\VQ4ePg] � ePQ�n � < ` Qa\ � ncg Q2\Vg4fPg] � ePhPQ�� < ` Qa\VQ�� �] �	� nch�� < ` Qa\gfch4f

q,�.X�N�F!e2\Mh��?R~xML9d2H�K����P4H%V��.N�d�F�G L9P4I6���
�
� �^�.H�O � ]����

�
� � � @ �

�
j ` ]�K �2�._&`�N�F � ` \



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 h4e

�-P4H���I�P4N 4����
�
� � q I�FB����_&FBH�� 4 ���

�
� �

 �I]"�!��� ` � � ]  ` �
� ]  `  �I] �4��� ` � � ]  ` �

� ]  `]GQ�� OPQ ` Q2\MO�� � � ]GQ ��fPn4f ` Q2\MO4e4e �]GOPQ����	��f ` Q2\ ����f Qa\VO�� � ]kfPn.f � ePh�f ` Q2\ �Ph�n Q2\MO4e4e] �	��f ��� gcQ ` Q2\ ��f � Qa\ ���4f ] ePh4f � e�n.e ` Q2\ �PQPQ Q2\ �Ph�n] � gcQ�� fchPO ` Q2\Vnch�g Qa\ ��f � ] e�n�e�� e��4e ` Q2\Vn.e4e Q2\ �PQPQ] fchPO�� fcO � ` Q2\VncQPh Qa\onchPg ] e��.e�� g �6O ` Q2\Vn4fPn Q2\ �PQPQ] fcO �E� ��h�� ` Q2\Mh�� n Qa\oncQch ] g �WO�� gch4e ` Q2\Vn4fcQ Q2\ �PQPQ]���h���� h��PQ ` Q2\Mh���f Qa\oncQch ] gch.e�� h�gcQ ` Q2\Vn � � Q2\ �PQPQ]ah��PQ�� �4e�n ` Q2\VgPn � Qa\Vh���f ]Gh�g Q�� ��fPn ` Q2\VncQPQ Q2\ �PQPQ] �4e�n � �POPQ ` Q2\Vg � e Qa\ogPn � ] ��fcn � O �6O ` Q2\MhPQPQ Q2\VncQPQ] �POPQ��	�WQ4e�n ` Q2\VgcQ�g Qa\ogPn � ]GO �WO�� O�n � ` Q2\Vg �4e Q2\VncQPQ] �6Q4e�n ���6QPOPQ ` Q2\ ��e4e Qa\ogcQPg ]GO�n � �	� �6QPQ ` Q2\VgchPQ Q2\VncQPQ] �6QPOPQ���� � � e ` Q2\ ��f � Qa\ogcQPg ] � �6QcQ��	� ePQPn ` Q2\Vg4fPg Q2\VncQPQ] � � � e���� � g.e ` Q2\ ��Q�� Qa\ogcQPg ] � ePQPn �	� ePhcQ ` Q2\@e�gcQ Q2\Vg4fPg] � � g.e����tfcO�n ` Q2\@ePQ4e Qa\ ��Q � ] � ePhcQ��	�	� n h ` Q2\ifch4e Q2\Vg4fPg] �tfcO�n ���	��fcO ` Q2\ifcQ�f Qa\iePQ.e ] ��� nch�� < ` Q Q2\Vg4fPg] �	��fcO���� gPnPn ` Q2\ �6Q � Qa\gfcQ4f] � gPncn � < ` Q Qa\gfcQ4f
q,�.X�N�F!e2\Vn �?> P s}FBIw�.H�O d�`�`�FBI1G�d�I�Vh�V��.N L9d2H�K����P4H�G L9P.I]KBFBIWVh�K5��N�K5�.H�K�FBIwF �2�._&`�N�F�\

P4H b X��.G�F�O"P4H ��T�F&�.G�G�d�_3`a���P.H�G!I�K'x_H J!� 	 N �.H�O I�K�x H J4� � N \mq]T�F3N�P s-F�I!�.H�O d�`�`�FBI!G�d�IWVh�V��.N
L9d�H2K����P4H�G b `�F�I^��I�F5����_3F�H�� b �.I�Fm�H�O2FBFBO F�n�d��.N0���lP4X�G�F�I�V.FBO F�V4F�H������_&FBG b �.H�O)��T�Fmd�`�`�FBI
G�d�I�Vh�V��.N L9d�H�K'���P4HU�G�KBP.H�G����.H��]X�F'�zs-F�FBH P4X�G�FBI�V.FBO%F�V.FBH��]���_3F�G b s1T��N�Fw��T�FlN�Pts}FBI}G�d�IWVh�V��.N
L9d�H2K����P4HpO�FBK�I�FB�.G�F�G-���SFB�.K T&P4X�G�F�I�V������P4H \|q]T�F1O�OL�FBI�FBH�K�FwX�F��zs}FBF�H K�P4I�I�FBG�`�P4H�O2�H j d�`�`�FBI
�.H2O&N�P s-F�I0G�d�IWVa*V��.N2L9d�H�K'���P4H�GS�H�K�I�FB�.G�F�G}�#�0P4X�G�FBI�V.FBOUK�FBH�G�P4I��H j ���_3F�GB\ �ML���T2FBI�Fw�.I�F]_3P.I�F
K�FBH�G�P4I��H j G b ��T��GlO�OL�FBI�FBH�K�FmX�F�KBP4_&FBG$N��.I j FBI b s1T��K T �Gl�N�N�d�GW��I�����F�O X�Z ��T�F6L �.K��^��T����^��T�F
O��L
F�I�F�H�KBF^L9P.I j I�P4d�`\D X�FBK�P4_&FBG N��.I j F�I���T��.H L9P.I j I�P4d�`�� b L9P4I}N7�.I j F  b �H&��T��G-F �2�._&`�N�F.\
q]T�Fwd�`�`�FBI}G�d�IWVh�V��.N�L9d�H�K'���P4H�G}�.I�FwFBn�d��.N���P�P4H�FwX�F��zs}FBFBH N�FBI�P6�.H�Op��T2F X�I�G��}F�V4F�H��-���_3F b
s1T��N�Fl��T�F!N�P s-F�I1G�d�IWVa*V��.N L9d�H�K'���P.H�G1�.I�F!F�nhd��.N���P NBF�I�P&X�F'Z4P4H�O ��T�F!N��.I j F�G��1P4X2G�FBIWV������P4H \
�| j d�I�FBG]e2\if�`�I�FBG�F�H���G1`�N�P���G P.L ��T�FBG�F$N�P s-F�I1�.H�O%d�`�`�FBI-G�d�IWVa*V��.N
L9d�H�K'���P4H�G-L9P4I}��I�FB����_&FBH��
� �.H2O ��I�F5�#��_&FBH�� D^\
q]T�F�G�F�N�P s-F�I���H�O{d2`�`�F�I�G�d�I�Vh*V.��N L9d�H�K����P4H2GwG�d j4j F�G��w��T��#��G�d�I�Vh*V.��N ��FBH2O�Gw��P3X�F!X�F'��x

��FBI]d�H�O2FBI ��T2F!��I�FB����_&FBH�� D ��T��.H[��T�F$��I�F5����_3F�H�� ��\�6"F$s1�N�N�I�F���d2I�H[��Pm��T2�G F�����_3`�N�F$�H
�-T���`2��F�Ifg���P3�H�V.FBGW�� j ����Fl��T��G]G�d j4j F�G����P4H%L9d�I���T�FBI�\



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 h��

0 250 500 750 1000 1250 1500
0

0.2

0.4

0.6

0.8

1

Lower-B

Upper-B

Lower-A

Upper-A

�| j d�I�Fle2\gf �S��`�`�FBIw�.H�O N�P s}FBI1G�d2I�Vh�V��.N
L9d2H�K����P4H�G ]1K
�2�._&`�N�F � ` \

243�� � ;�� &�� �ZA � ;C8 �#A 9U+ ��� 9 � �^8�� 9�A	� � 8�;C8 &�� � ��� �f9 �^AW?
� �f9U+�;4<��

RaF�K����P4H[ea\ ��`�I�F�G�FBH���FBO ��H�P4H2`��.I���_3F'��I��K�`2I�FBO2�K����V.F^_&F���T2PaO&L9P4I}�H2L9FBI�FBH�K�FlX��.G�FBO[P4H3��T�F
�.G�G�d�_&`2���P4HRI�K�x HUJVLWNl�HY��T�F%KB�.G�F P.L�O���� � �H2KBN�d2O��H j I� j T��WxzKBF�H�G�P.I�FBO P4X�G�FBIWV.�#���P.H�GB\��^G
�H���I�PhO�d�K�FBO[�H �-T��.`2��F�Iwf b ��T�FBI�F!�.I�F$_3�.H�Z H2P4H�`��.I��._&F���I��K�_3F'��T�PhO�G s1T��K T{��I�Fld�G�FBO �H
GW� �����G����KB�.N��.H��.N*ZaG��G�\ �zH+��T��G�G�F�K����P4H b s}FUK�P4_3`��.I�Fp��T��G�H�F's �H2L9F�I�FBH���7�.NS_&F���T2PaO s1���T
�zs}P)�.N*��F�I�H������V.FmH�P4H�`���I��._&F���I��Kp_&F���T�PaO2G b H��._&FBN�Z{��T�F�D-F�I�N��H�FBIcx �w�N�N _&F���T2PaO"�.H�O ��T�F
j!�.`�N��.Hax l{FB�FBI _&F���T�PaO b �.G1O�FBG�KBI��X�FBO �H RaFBK'���P4H�G�fa\ifp��H�O)fh\ ��\

243�
7398 � @ �	���U? I/� @>; � I =�� = ���� � ? �9I ;�� ? ��� I�� ��� � =��G@CB

q]T�FUD}FBI�N��H�F�IWx ���N�N�_3F'��T�PhO[O�F�I��V.FBG]`�I�FBO��K����V4F^`�I�P4X��.X��N�����FBGSL9P4I?� L�:�� b s1T��K T%s}F$O�F�H�P.��F
�.G � ��� b ��P3X�F!�H%�H���F�I�V��.N�G]X�F'�zs-F�FBH)K�P4H�G�F�KBd2���V.F�F�V.FBH��w���_&FBG b �.H�O%��T�F�G�F�`�I�P.X��.X��N�����F�G
��d�I�H P4d2�]��P&X�F!�O�F�H����KB�.N
��Pp��T�F!I�K�x HKJML6N7xzX��.G�F�O � ]�� L�:����I]  J*A N"�  J%AB:��GN ` ` \



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 h�g
��S�* *d��0
��P4I 0 j �V.FBH P4X2G�FBIWV������P4H�G^K�P4H�G��G����H j P.L?� F'V4F�H��$���_&FBG b  J!�GN�,  J#� N6,0�����1,  J%$BN b �.H2O &
I� j T���xMKBF�H�G�P4I�FBO(P.X�G�F�I�V������P4H�G b ( J4�GN , ( J*� N , ������,G( J%+ N�b N�F��  J#8 N 9 Q b ��H�O  J%$�:��GN 9 < b
��T�FBH%s-F�T��5V4F

� ]�� L�:�� �I]  J*A N �  J%AB:��GN ` ` 9 � ��� ]�� L�:�����]  J*A N �  J%AB:��GN ` ` � L9P4IZC 9 Q��	� ���������)�	�
���� ���
>�F�� RN4A 9�� A

� � 8 N ���.H2O�� A 9 �m � 0 2m]WC52 � ` 2 RN4A � b L9P4I/C 9 Q��	�E���������)� \ �,�I�GW�1KBP4H2G��O2FBI1��T�F
�H���FBIWV.��N^]GQ��  � ` \ZD �.G�FBO P4H[��T�F��.G�G�d�_&`2���P4H4HKJML6N b �.H�O d�G��H j q]T�F�P4I�F�_ f b

� ]�� L�:����I]aQ��  J!�GN ` ` 9 �
0 2 RN 8�n�� 9 � � � ]�� L�:�� �I]aQ��  J!�GN ` ` �

��P4I1��T�F��H���F�I�V��.N ]  ���  � `�b d�G��H j �-P4I�P4N�N7�.IWZ ��L9I�P4_�RaFBK'���P.H e2\ � b �.H2O � ]V� L�:�� �,]GQ��  J4�GN ` `
L9I�P4_ �.X�P V4F b s}F j F��

� ]V� L�:�� �-]  ���  � ` ` 9 � ]V� L�:����I]GQ��  J4�GN ` ` 	 � R0 � ii n��
R0 � i
 i �

9 �
0 2 RN 8Hn�� 	 0 2 RN 8

0 2 RNW�
9 0 2 RN 8

0 2 RN 8Hn�� 	 �
0 2 RNW�

9 ] � 2��^8 ` 	 ���
9 � ��� ]�� L�:�� �I]  J!�GN �  J#� N ` ` �

dwPts �H�O2d�K����P4H[KB�.H%X�F$d�G�FBO ��PpKBP4_&`�N�F���F���T�F!`�I�PaP.Lc\ �^G�G�d�_&F b L9P4I�p � ��f ���������)��
 b ��T����
� ]�� L�:����I]  Jkj �^�GN �  Jkj N ` ` 9 � ��� ]�� L�:�� �I]  J j��^�GN �  J j Na` ` �

�-P4I�P4N�N��.I�Z �$L9I�P4_ RaFBK'���P4H ea\ � j *V4FBG
� ]�� L�:����I]  Jkj N �  Jkjl:��GN ` ` 9 � ]�� L�:�� �I]  J j��^�GN �  J j N ` ` 	 0 2 RN#j �^�+2`p n��

0 2 RN#j	2`p n�� �

��KBKBP.I�O��H j ��Pm��T�FKD-F�I�N��H�F�IWx �w�N�N�_&F���T�PaO b
� � � ]�� L�:�� �I]  Jkj �^�GN"�  J j N ` ` 9 ] � 2��^8 ` 	 ] � 2���� ` 	������ ] � 2�� j � � ` 	 � j��^� �



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 hPh
s1*��T[��T�F!�H�O�d�K'���P.H{��G�G�d2_3`2���P4H b ��T��G j �V.FBG

� ]�� L�:�� �I]  J j N �  J j�:��GN ` ` 9 ] � 2��
8 ` 	 ] � 2�� � ` 	 ����� ] � 2�� j�� � ` 	 � j �^� 	
0 2 RN*j��^�+2`p n��
0 2 RN*j2`p n��

9 ] � 2��
8 ` 	 ] � 2�� � ` 	 ����� ] � 2�� A � � ` 	
0 2 RN*j��^�+2`p n��
0 2 RN*j��^�+2`p nQf 	 �

0 2 RN#j2`pbn��
9 ] � 2��
8 ` 	 ] � 2�� � ` 	 ����� ] � 2�� j��^� ` 	 � j
9 � ��� ]V� L�:�� �-]  J j��^�GN �  Jkj N ` ` �

s1T��K T{K�P4_&`�N�F'��FBG ��T�F!`�I�PhP.L,P.L�> F�_3_3�pfa\ �
q]T��G]G��_&�N��.I�*�zZmX�F��zs}FBFBH ��T�F�G�F$�zs}P3_&F���T�PaO2G]�G �H���d�����V.FBN�Z&N�P j �KB�.N b �.G@D}FBI�N��H�F�I]�.H�O�w�N�N-�.G�G�d�_&F%��T����m��T�F%KBFBH2G�P4I��H j G b d2H�O�FBI�e���� b G����N�N}T��.`�`�FBH2FBO �HY��T�F%G���_3F[�H���FBIWV.��N�G

K�I�F5�#��FBO"X�Z ��T�F&KBP4H�G�FBK�d2��*V4FUN��L9F����_&FBG b T�FBH2KBF3��T�F H�d�_�X�F�I�P.L-KBF�H�G�P4I��H j G��H"FB�.K T(G�d2K T
�H���FBIWV.��N�I�FB_3�.�H2G!��T�F&G��._&F.\ 6~T�F�H(KBP.H�G��O�FBI��H j P4d�I�_3F'��T�PhO b ����G�KBN�F5�.I$��T�������T�F3��P�x
���.N|`�I�P4X��.X2�N�*�zZ �.G�G� j H2FBO)��P[G�d�K T �H���F�I�V��.N�G ]  J%A N �  J*A :��GN ` O�PhFBG^H�P.�$O�F�`�F�H�O P4H)��T�F�F �2�.K��
N�PaKB�����P4HUP.L ��T�F!K�FBH�G�P4I��H j ���_&FBG-s1*��T��H[��T�F�G�F��H���F�I�V��.N�G�\

q]T�F�_3P4GW�-�_3`�P4IW� �.H��SO��L
F�I�FBH2KBF^X�F��zs}FBF�HU��T�F�G�F^�zs}P6_&F���T�PaO2G}G�T�P s1G �Hp��T�F�G�d�IWVh�V��.N
L9d�H2K����P4H�G�\)D-F�I�N��H�FBI��.H�O ���N�N � h ��G�d j.j FBGW���zs}P!_3F'��T�PhO�G|L9P.I�G�`�FBK��L/Zh�H j ��T�F]G�d2I�Vh�V��.N2L9d2H�K'x
���P4H L9P4IO� L�:��!�H+_&P4I�F3O�F����.�N \��lH�F3�G���P)O��G���I��X2d2��Fp��T�F `�I�P4X��.X��N���zZ _3�.G�G�d�H�*L9P4I�_&N�Z
`�FBI �H���FBIWV��.N^]  J%A N �  J%AB:��GN `�b s1T��K T �G]������I���K���*V4F$��G]�� N�F5�.O2G ��Pp�6KBP.H����H�d�P4d2G1�.H�O%`�I�F�KB�G�FBN*Z
G�`�F�KB X�FBO G�d2I�Vh�V��.N L9d�H�K'���P.H \ >�F��^d�GlO�F�H�P.��F���T��G [@d�H�*L9P4I�_�D-F�I�N��H�FBIcx �w�N�N
G�d�IWVa*V��.N L9d2H�K'x
���P4H FaX�Z � � �a g)hEi ]  ` \ � P.I  �I]  J*A N"�  J%AB:��GN `'b C 9 Q �	�E�������;�)� b ��G�G�d2_3�H j  $;:��-�G1� X�H����F$d�`�`�FBI
X�P4d�H�O%L9P4I6� L�:�� ] F�N�G�F � ��� K5��H�H�P.�wX�F�O2F X�H�F�O P4H[��T�F X�H��.N��H���FBIWV.��N `'b ��T�F�H

� ���a g)hEi ]  ` 9 � a g�hUi ]  ` 2 � �
� � K �

� ]V� L�:�� �-]  J%A N"�  J*AB:��GN ` `
 J%AB:��GN 2  J%A N �  

9 � a g�hUi ]  ` 2  2  J%A N
 J*A :��GN 2  J*A N � ]�� L�:�� �I]  J%A N �  J%AB:��GN ` ` � ] e2\MO `

��I�P._ ] e2\MO `�b *���G!KBN�FB�.I!��T���� � ���a g)hEi ]  ` � � a g)hEi ]  ` \2>�F���d�G�H2Pts K�P4_&`��.I�Fm��T�F d�H2�L9P4I�_
D-F�I�N��H�F�IWx �w�N�N G�d�IWVh�V��.N�L9d2H�K����P4H s1*��T P.d�IUN�P s}FBIUG�d�I�Vh*V.��NwL9d�H2K����P4H \5>�F�� d�G[KBP.H�G��O�FBI
 �I]  J%A N ��( A � `'b L9I�P._ ] ea\ � `�b s}F�T��5V.F

� a g�hUi ]  ` 9 � a;g)hEi ]  ` 2 R`a;g)hEi ]  J%A N �  J*AB:��GN ` �
�wG��H j ] e2\MO `'b ��T2F[d�H��L9P.I�_ D}FBI�N��H�F�IWx ���N�NSG�d�IWVa*V��.N-L9d�H�K'���P4HRK5�.HRX�F F��a`�I�F�G�G�F�O L9d�IW��T�F�I b



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 h�n
d�G��H j �-P4I�P4N�N��.I�Z � b ��G

� ���a g)hEi ]  ` 9 � a g�hUi ]  ` 2  2  J%A N
 J*A :��GN 2  J*A N 	�� ]V� L�:����I]  J%A �^�GNl�  J*A N ` ` 	 R0 � K i n��

R0 � K
 K
�

q P j F�� � ���a g)hEi ]  ` � � a g�hUi ]  `'b L9P.I1�.N�N  �I]  J%A N ��( A � `'b s}F!_6d�G��wT��5V.F b
 2  J*A N

 J%AB:��GN 2  J%A N ,
R0 ��K
 K

R0 � K i n��
� ] e2\ �6Q `

q]T�F%I� j T���xMT��.H�OYG��O�F[P�L ] e2\ �WQ ` �GmN�FBG�G6��T��.H P4H�F�\ �MLb( A � �G6K�N�P4G�FU��P  J%AB:��GN b ��6�Gm`�P4G�G�*x
X�N�F6��T��#�!�  � ]  J%A N ��( A � ` K5�.H X�F6L9P4d�H�O G�d2K T"��T����$��T�FmN�F�L/�WxzT��.H2O G��O2FmP.L ] e2\ �6Q ` F �aK�FBFBO2G
��T�F6I� j T���xMT��.H�O{G��O2F b �.H2O)G�P � ���a g)hEi ]  ` , � a�g�hUi ]  `'b ���^��T����lV��.N�d�F  b G�P � ���a g)hEi ]  ` K5��H X�F
G�_ �.N�N�F�I}��T��.H � a;g)hEi ]  ` \

��� ��*-,��WS �*] K�P4H����Hhd2FBO `
�-P4H2G��O2FBI K �2�._3`2N�F[e)L9I�P._ �-T���`2��F�I f)� j �.�H
\"q,�.X�N�F[e2\ � j �V.FBGm��T�F[N�P s-F�Ip�.H�ORd�`�`�FBI
G�d�I�Vh�V��.N�L9d�H�K����P4H%L9P4I6��� b �.G�G�d�_&�H j I�K'x HUJ�� Nc\

]  J*A N"�  J%AB:��GN ` � a � ]  ` � a � ]  `]GQ b f ` Q2\ ���PO �]kf b e ` Q2\VnPn � Q2\ ���PO] e b O ` Q2\MhPh�n Q2\VnPn �]GO b �6Q ` Q2\Mh�� � Q2\VnPn �] �6Q b �6Q2\Vg ` Q2\Mh�f4f Q2\VnPn �] �6Q2\Vg b ��� ` Q2\Vg �4e Q2\VnPn �] � � b � �4\Vg ` Q2\Vg �6O Q2\VnPn �] � �4\Vg b � f ` Q2\@e��PO Q2\VnPn �] �tf � n < ` Q Q2\@e��PO
q,�.X�N�F�e2\ ����>�P s-F�Iw�.H�O d�`�`�FBI1G�d�IWVh�V��.N L9d�H�K'���P4H�G L9P4ICK �2�._&`�N�F!e2\

�-P4_&`��.I��G�P.H3P.L���T�Fwd�H�*L9P4I�_ D-FBI�N��H2FBIWx ���N�NhG�d�IWVa*V��.N�L9d�H�K����P4H3�.H�O&��T�FwN�P s}FBI�G�d�IWVh�V��.N
L9d�H2K����P4H)X���G�FBO P4H ��� b N�F5�.O�G���P � ���a � ]  ` , � a � ]  `'b L9P4I�G�P4_&F  V��.N�d�F�G b L9P4IlF �2�._&`�N�F�L9P4I �I]GO���� �E�Vg ` \ �, j d�I�F$e2\@e6`�I�F�G�F�H���G���T�FBG�F�N�P s-F�I1�.H�O%d�`�`�FBI1G�d2I�Vh�V��.N
L9d2H�K����P4H�G b ��P j F���T�FBI
s1*��T3��T�Fld�H2�L9P4I�_ D-FBI�N��H2FBIWx ���N�N�G�d�I�Vh�V��.N L9d�H�K'���P4H>]aD � ` \ �M�-G�T�P4d2N�OUX�F^H�P����K�FBO ��T����}��T�F
d�H2�L9P4I�_ D-FBI�N��H�FBIcx ���N�N G�d�IWVh�V��.N0L9d�H�K'���P.H"�G�d2H�O�F X�H�FBOYX�F�Z.P4H�O+��T�F3N��.I j FBG���F'V4FBH������_&F
O�d2F!��PpH�PCX�H����F$d�`�`�FBI1X�P.d�H�O%L9P4I ��T�F!P4X2G�FBIWV������P4H�GB\

243�
73 5 � @ �	���U? I/� @>; � I =�� = ����� � � ����; ��� � I�� ? � � =��G@CB

�w�N�N � � � �
KBP4_&`��.I�FBOU��T2F D-FBI�N��H�FBIcx ���N�N�_&F���T�PaO3s1���TU��T�F j!�.`�N��.Hax l{FB�FBI-_&F���T�PhO b s1T2�K T b
�.N*��T�P.d j T%���GwF��a`�N��KB��w�H2L9FBI�FBH�����.N �.�_ �Gwn�d����F�O2OL�FBI�F�H�� b H��._&FBN*Z[FBGW���_3�����P4H%P.L,��T�F�d�Hax



� ����� �����	��
������� � � � H JML6N�� ����������� � � ��� 
���� � ������
�� � ��� � � 
 � �"!#
��
����
 h��

0 2 4 6 8 10 12 14
0

0.2

0.4

0.6

0.8

1

BH

Upper

Lower

�| j d�I�F^e2\@e�� >�P s}FBI]�.H2OUd�`�`�FBI G�d�I�Vh*V.��N�L9d�H2K����P4H b �.H�O ��T�Fld�H�*L9P4I�_ D�� G�d�IWVh�V��.N
L9d�H2K����P4H�]�K �2�._&`�N�F!e ` \
O�F�I�N*Za�H j `�P.`�d�N7�#���P.H6G�d�IWVh�V��.N�L9d�H�K'���P4Hp�H�GW��F5��O3P.L�`�I�FBO��K����P4HmL9P4I0P4H�F]L9d2��d�I�Fw�H2O��Vh�O2d��.N b
��d�I�H�G P4d2�U��P(X�F `�I�F'���zZQG��_&�N��.IB\ ���N�N1KBP.H�KBN�d�O�FBGU��T����3��T�F>D}FBI�N��H�F�IWx ���N�N]_3F'��T�PhO �.N x
s-�5ZaG j *V4F�G�_&P4I�F6_ ��G�Gl��PU��T�Fpd�`�`�FBIl���.�N,P.LS��T�FmO��G���I��X2d2���P4H ��T��.H ��T�FCj!�.`�N��.Hax l FB�F�I
_&F���T�PaO%O�PhFBG b �.H�O%��T����1G�d�K T)d�H2O�FBI�FBG����_3�����P4H%P.L ��T�F$� ���N P.L,��T�F!G�d�I�Vh�V��.N�O2�G���I��X�d2���P4H
�G}��T2Fl`�I��_ ��I�Z&`�I���K����K5�.N�O�F'L9FBK��1P�L���T�F j!�.`2N7�.Hax l{FB�FBI�_3F'��T�PhO \��-N�F5�.I�N�Z b KBP._3`���I��G�P4HUP.L
P4d2I$�H2L9F�I�FBH���7�.N�_&F���T�PhO s1*��T ��T2F�j!�.`2N7�.Hax l{FB�FBI$_&F���T�PaO s}P4d�N�O N�F5�.O ��P ��T�Fp�O�F�H����KB�.N
K�P4H�KBN�d�G��P4H b ��G���T�F `�I�P4X��.X��N�����FBG!X�F��zs}FBF�HQP4X2G�FBIWV4F�OQF'V4FBH��p���_3F�G��G���T2FUG��._&F L9P4I�P4d�I
�H2L9FBI�FBH�����.N
_&F���T�PaO �.H2O ��T�FKD-FBI�N��H2FBIWx ���N�N�_3F'��T�PhO \

�ld�I1N�P s}FBI]G�d2I�Vh�V��.N L9d�H2K����P4H[L9P4I6� L�:��-X�F�KBP4_&FBGCNBF�I�P3��L/��F�I ��T�F�N7��I j F�G��]P4X2G�FBIWV������P4H b
s1T��K T[�G-�.N�G�P���T�F^K5�.G�FlL9P4I}��T�F j!�.`�N��.Hax l FB�F�I}F�G����_3����P4I��L���T��G}P4X�G�FBI�V������P4H �G]�.H F�V4F�H��
���_&F.\ �ld�I%d�`�`�FBI%G�d�I�Vh�V��.N�L9d�H�K����P4H<�.N*s �5ZhG%I�FB_3�.�H�GU`�P4G�*���V.F b d�H�N�F�G�G P4H�F I�F�G���I��K'��G
��T�F"I��.H j F P.L�`�P4G�G��X�N�F V��.N�d2FBG%L9P4IM� L�:��UX�Z~K T�PaP.G��H j �-X�H����F"d2`�`�F�I{X�P4d�H2O \�l �.H�Z
�.da��T�P4I�G}T�� V.FlG�d j4j FBGW��F�O[_3�H�P4I�V��.I�������P4H�G���P���T2F j!�.`�N��.Hax l FB�F�ISFBG����_3����P.I�s1���T3I�F j �.I�O
��P s1T����pT���`�`�F�H�Gm�H"��T�FUd2`�`�F�I6� �.�N � f � \ �-P4_&`��.I��G�P4H+P.L1��T�FkX�I�G��6�H���F�I�V��.N-�G6�.N�G�P P.L
�H���FBI�FBG��B\"q]T2F4j���`�N7�.Hhx l{F��FBI�_&F���T2PaO j *V4F�G NBF�I�P _ ��G�G���P)��T�FU�H���FBIWV��.N ]aQ��  J!�GN `�b F�V4F�H
*L]��T�F�I�F[�.I�FUKBF�H�G�P.I�FBO P4X�G�FBIWV.�#���P.H�G6�H"��T��G6�H���F�I�V��.N \)q]T��G�KBP4�H�KB�O�FBG�s1*��TYP4d2I6d�`�`�FBI
G�d�I�Vh�V��.N L9d�H�K'���P4H b s1T2�K T[�G}FBn�d��.N���P6P4H2Fl�H ��T��G}�H���F�I�V��.N b Z.F�� ��T�FlKBP.I�I�F�G�`�P4H�O��H j N�P s}FBI
G�d�I�Vh�V��.N�L9d�H2K����P4H6�G,N�FBG�G ��T���H�P4H�F b �.H�O�O�FBK�I�FB�.G�F�GS����FB�.K T6KBF�H�G�P.I��H j ���_3F�\ q]T2F1j!�.`�N7��Hax
l{F��F�I]G�d�IWVa*V��.N L9d�H�K'���P.H F�G����_3����P4I b s1T��K T �G ��T�F!H�P4H2`��.I���_3F'��I��Kl_3� �a�_6d�_ N��r.F�N��T2PaPhO
F�G����_ �#��P4I � ��h � b �G&�.N�G�P+I�F j d2N7�.I�N�ZYd�G�FBO ��P j I��.`�T��K5�.N�N�Z+`�I�F�G�FBH��[O���� � �H�K�N�d�O��H j I� j T���x
K�FBH�G�P4I�F�O P4X�G�F�I�V������P4H�G�\ 6"F�G�d j4j FBGW�l��T����lP4d2I^N�P s}FBI^�.H�O d�`�`�FBI�G�d�IWVh�V��.N L9d�H�K����P4H2G^L9P4I
� L�:����.I�F�X�F'����FBI|G�d����FBO�L9P4I,G�d�K T j I��.`�T��K5�.N�`�I�FBG�FBH�� �����P4H b �.G ��T�F'Z��H�O�F�FBO j �V4F}��K�P4_&`�N�F'��F
`��K���d�I�F}P.L���T�F-O���� � b �H2KBN�d2O��H j KBF�H�G�P4I��H j ���_&FBG b �.H2O6K5�.HmO2�I�F�K���N�Z�X�F}�H���F�I�`�I�F���FBO6L9I�P._ �
`�I�FBO��K����V4Fw`�FBI�G�`�F�K����V4F�\ �lL KBP4d�I�G�F b s1T�FBH3��T�F�I�Fl��I�F^_3�.H�ZpP4X�G�FBIWV.�#���P.H�G b _3P4GW�-P�L s1T��K T
�.I�F$F�V.FBH��^���_&FBG b ��T�F�H �.N�N���T�FBG�F�_&F���T�PaO2G���I�F$G��_3�N7�.I�\
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6"F��N�N�d�G���I�����F ��T�F�KBP4_&`��.I��G�P.H�G}�H:Rhd�X�G�F�K����P4H�G-e2\Vga\ �^�.H�O[ea\oga\if$X�Z&K�P4H����H�d��H j s1*��T K
��x
�._&`�N�F��2\

��� ��*-,��WS��*] K�P4H����Hhd2FBO `
�| j d�I�FBG�e2\ � �.H�OYea\og j �V4F&��T�F3N�P s}FBI6��H�O(d�`�`�FBI�G�d�IWVh�V��.NSL9d�H�K����P4H2G�X��.G�FBO(P.H(I�K�x H JML6N b
��P j F���T�FBI1s1���T ��T�F�d�H��L9P.I�_&D-F�I�N��H�F�IWx �w�N�N�G�d�I�Vh�V��.N�L9d�H2K����P4H{�.H�O{��T�F j���`�N7�.Hhx l{F��FBI]F�GWx
���_3����F b L9P4I]��I�F5����_3F�H���G � �.H2O�D b I�FBG�`�FBK'��*V4FBN*Z4\ �zH ��T�F�G�FUX j d�I�FBG b *�1T��.GwX�F�FBH)��G�G�d2_3F�O
��T���� � ncQcQp�G1�mrhH2Pts1H{d�`�`�FBI1X�P4d�H�O%L9P4I ��T2FBG�F�P4X�G�FBIWV.�#���P.H�G1�.H�O I��.H2O�P4_ n�d��.H�����zZ4\

0 250 500 750 1000 1250 1500
0

0.2

0.4

0.6

0.8

1

KM

BH

Lower bound

Upper bound

�| j d�I�F!ea\ � �ZRhd�I�Vh�V��.N�L9d�H�K����P4H2G1L9P.I6���
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� �b]1K
�2�._&`�N�F � ` \

��I�P4_ �| j d�I�F�G!e2\ � �.H2O+e2\Vg b s}FpG�FBFp��T����$��T�FCj!�.`�N��.Hax l{FB�FBIlF�G����_ �#��Fm`�d2��G!nhd2���Fp�
N�P.� P.L _3�.G�G X�F'Z4P4H2O ��T�FlN7��I j F�G��]F'V4FBH��1���_3F�\ ��N���T2P4d j T[P4d2I �H2L9F�I�F�H���7�.N�_&F���T2PaO[`�N�P.����FBO
��T��G!FBGW���_ ����F&�.G�K�P4H�GW� �.H��m�#L/��FBI$��T�F3N��.I j FBG���P4X2G�FBIWV4F�OYF�V4F�H��6���_3F b *��KBP4d�N�O+��N�G�P T��5V4F
N�F�L/�6*�md�H�O2F X�H�F�O �#L/��FBI���T�F[N��.I j F�G���P4X�G�F�I�V������P4H b s1T2�K TR�Gm�)K�FBH�G�P4I��H j ���_3FpL9P4I6X�P.��T
��I�F5�#��_&FBH���G�\"q]T�F[d2H��L9P4I�_ D}FBI�N��H�F�IWx ���N�N0G�d�IWVh�V��.N-L9d�H2K����P4H(X�F�Z.P4H�OR��T�F[N��.I j F�G���F�V4F�H��
���_&F b �H)X�P.��T X j d�I�FBG b �G^K�N�FB�.I�N*Z{�H���d�F�H�KBF�O X�Z ��T2F6K T�P4�KBF4] ��d�G��lL9P.I���T2F6`�I�F�G�F�H��������P4H `
��P G�F�� � ncQPQ �.G&�.HRd�`2`�F�I&X�P4d�H2O L9P4Im��T�F%P4X�G�F�I�V������P4H�G b s}F KBP4d�N�O ��N�G�P T�� V.F{N�F�L/�m��T��G
d�H2�L9P4I�_#D-F�I�N��H�F�IWx �w�N�N�G�d�IWVa*V��.N|L9d�H�K'���P4H d�H�O�F X�H�F�O+�H)��T�Fmd�`�`�FBIl���.�N,�H X�P.��T�X j d�I�F�GB\�wPts}F�V.FBI b ��T��G$KBP4H�V.FBH��FBH���N*Z"K T2P4G�F�H+d�`�`�FBI�X�P4d�H�O"� j �.�H �N�N�d�G���I�����FBG^��T����!��T2F3d�H2�L9P4I�_
D-F�I�N��H�F�IWx �w�N�N
G�d2I�Vh�V��.N�L9d�H�K'���P4H KB�.H)�.K'��d���N�N�ZUX�F�KBP4_&F�G�_ ��N�N�F�I ��T���H P4d�IwN�P s}FBIwG�d�IWVh�V��.N
L9d�H2K����P4H b s1T��K T T��.`�`�FBH�G[�H �| j d�I�F e2\ �Y�H �+V.FBI�Z G�_3�.N�Nw�H���FBI�V��.N ��d�G��U`�I��P4I3��P(��T�F
K�FBH�G�P4I��H j ���_&F � gPncna\
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� �lP.X�G�F�I�V4F�O F�V.FBH��$���_3F�G b P4d�Iwd�`�`�FBI^�.H�O)N�Pts}FBIwG�d2I�Vh�V��.N L9d�H�K'���P.H�Gl�.I�F�F�n�d��.N b �.H�O
�H�O�FBF�Op�.N�G�PlKBP.�H�K��O�F�s1���T���T�F]d�H2�L9P4I�_+D}FBI�N��H�F�IWx ���N�N�G�d�IWVh�V��.N�L9d�H�K����P4H
\|q]T�F]�H2L9FBI�FBH�����.N
_&F���T�PaO X��.G�FBO(P.H"I�K'x H JVLWN b Vh7�[��T�F&N�P s}FBI�G�d�IWVa*V��.N0L9d�H�K����P4H b �G!��T�F&P4H�N�Z)P4H�F&P.L ��T2FBG�F
��T�I�F�F!��T����1K�N�F5��I�N�Z �H�O2�K5�#��FBG s1T2FBI�F�KBF�H�G�P.I��H j G]� �.r�F�`2N7�.K�F.\
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q]T�F-�.G�G�d�_&`2���P4H�I�K'x H JVLWN ��H�O6I�F�N7����FBO�H�P4H�`���I��._&F���I��KS`�I�FBO��K����V4F}�H2L9F�I�F�H�KBF b �.G|`2I�FBG�FBH���F�O
�H ��T�F `�I�F�Vh�P.d�G�G�FBK'���P.H�G b O2�O H�P.���.N�N�Pts ���FBG�P.L]�.H�Z r��H�O"�H ��T�F&O������{G�F'�5\ ��P s}F�V.FBI b
���FBOmP.X�G�F�I�V������P4H�G|L9I�FBn�d�F�H���N�Z�PaK�KBd�I0�Hm`�I��.K'���KBF b L9P4I�F �2�._&`�N�F O�d�F ��Pl��T�F]O��#� �#xMKBP4N�N�FBK'���P4H
_&F���T�PaO2G b P.I-��T�F^O��G�KBI�F'��F$H��#��d�I�FlP.L _&F5�.G�d�I�F�_3F�H���G]P4I O��#� ��I�FB`�I�FBG�F�H�� �����P4H�] ��G@l{FBF�r.F�I
�.H2O)K0G�K�P4X��.I � g4f �,O2�G�K�d�G�G��H{O�F����.�N ` \ ��Gw��T�FBI�F6�.I�F��zs}PUr��H�O2G^P.L0P.X�G�F�I�V4F�O O������ b F�V4F�H��
���_&FBG1�.H�O{KBF�H�G�P4I��H j ���_3F�G b ��T�I�F�F�r��H�O�GwP.L|���FBG1_3�5Z[PaK�KBd�I;��� ����� � � � � ��	��� ���
	 ��!���� �����
� � � � ���	� !����	���� � �
	 ��!���� ��������� � ��! 
�	 ���� � ��	��� � �
	 ��! 
��� ���	� !���� ���� ���
	 ��!'\ �zH ��T��G
G�FBK����P4H b ��T�F�O2�G�K�d�G�G��P4H&s1�N�N�L9PaK�d�G}P.H&��T�F^`�P4G�G��X�N�F1G�P4N�d2���P4H�G0L9P4ISO�F5��N��H j s1*��T3G�d�K T ���F�G b
�H P.I�O�F�I ��P&O�FBI��V4F!I�FBN7�#��FBO%`�I�FBO��K����V4F!�H2L9FBI�FBH�K�FBG1X��.G�FBO P.H I�K'x_HKJML6Nc\
� `�P4G�G��X�N�F6_3F'��T�PhO)L9P4IlO2F5�.N��H j s1*��T)���FBG$�GlG�d j4j FBGW��F�O"X�Z>j!�.`2N7�.H �.H2O(l FB�F�I � ��h��

�.H2O D-FBI�N��H�FBI&�.H�O ���N�N � h �k\<q]T�F�ZQG�d j.j FBGW�U��P"X�I�FB�.rY��T�F ���F�G3X�Z �.G�G�d�_3�H j ��T����3��T�F
K�FBH�G�P4I��H j PaK�KBd�I�G ��d2G��&��L/��FBI6��T2F K�P4I�I�FBG�`�P4H2O��H j P4X2G�FBIWV4F�O F�V.FBH��&���_&FBG�\(q]T�F%_&F���T2PaO
`�I�FBG�FBH���F�O �H(��T��GmK T��.`2��F�IpK5�.H X�F j FBH�F�I��.N�PNBF�OY��P �.N�N�P s �.N�N���T�I�FBF%r��H�O�GmP�L����FBG�\���P4I
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FB�.K T%K5�.G�F b ��T2FlI�F�G�d�N*���H j `�I�P4X��.X��N�����FBG��.H2O N�P s-F�I]�.H�O%d�`�`�FBI-G�d�IWVa*V��.N
L9d�H�K'���P4H�G KB�.H%X�F
I�F j �.I�O�FBO �.G]N��_&���G}P.L ��T�P4G�F!��`�`�FB�.I��H j s1T�F�H �.N�N����F�G1�.I�F$X�I�P4r.F�H{X�ZU�.O�O��H j V4F�I�Z[G�_ �.N�N
V��.N�d�FBG�� � QU��PU���FBO P4X�G�FBIWV.�#���P.H�G b ��P j F'�!O�OL�FBI�FBH��$V��.N�d2FBG!X�d2�!r�FBFB`2�H j ��P[��T2F&�H����7�.N
P4I�O�FBI3�.GpL �.I3�.G&��T�F H�P4Haxk���F�O P4X2G�FBIWV������P4H�G3�.I�F KBP4H2KBFBI�H�FBO b �.H�O ��T�FBHQN�F������H j ��T�F��BF@G
O�F�KBI�F5�.G�F���P N�FBI�P2\ ��P4I]F��2�._3`2N�F b �L,O���� �p�.I�F!_3FB�.G�d�I�FBO �H%O��5ZhG b �m���F$K�P4H�G��G����H j P.L �zs}P
F'V4FBH���G6�.H�O �zs}P{K�FBH�G�P4I��H j G����!���_3F �%K�P4d�N�O X�FpX�I�P.r.FBH X�Z �.G�G�d�_&�H j ��T����$��T�FpF'V4FBH���G
T���`�`�F�H�FBO+�������_&FBG �{�.H�O��2\MQPQ � b �.H�O ��T�F&KBF�H�G�P.I��H j G6��� �2\MQPQ�f%�.H�O��2\MQPQ4e2\3q]T�FBH"��T�F
_&F���T�PaO2G$`�I�F�G�FBH���FBO(�H ��T��G$K T��.`2��F�I�KB�.H X�FpO��I�FBK'��N*Z �.`�`2N��F�O b �.H�O ��T��G$s}P4d�N�O N�F5�.O ��P
�H2L9FBI�FBH�K�FBG$s1T��K T"�.I�Fm`�I��.K'���K5�.N�N�Z �O�F�H����KB�.N|��PU��T�P4G�FpX��.G�F�O"P.H ��T�FpF �2�.K'��P.X�G�F�I�V������P4H�G
]9FBN�G�F b P4H�F&KBP4d2N�O _ �.r�F&��T�F3�.O�O�F�O��BF G�F'V4FBHYG�_ ��N�N�F�I ` \&q]T2�G�`�I�PhKBF�O�d�I�F3�G$��T2F3G��._3F3�.G
s-�.G1G�d j.j FBGW��FBO X�Z4D-F�I�N��H�FBI1��H�O ���N�N � h�� \Sq]T�FBI�F��G]P4H�F$�H���FBI�FBG����H j K�P4H�G�F�n�d�FBH�K�F�P.L ���FBO
F'V4FBH��m���_&FBG b G��5Z(�#�6���_3F  � b H��._&FBN*Z ��T�����P4d�I6_&F���T�PhO b N��r.F�HKJML6N7xzX��.G�FBOY�H2L9FBI�FBH�K�FU�H
j F�H�FBI��.N b ��T�FBH j *V4F�Gp�)`�P4G�����V4F `�I�F�O��K'���V.FU`�I�P4X��.X��N�*�zZ L9P.IP� L�:�� 9  �c\ �wP s-F'V4FBI b ��T��G
G�FBFB_&G�n�d�*��F3H�����d2I��.NSX�FBK5��d�G�F ��T�F3L ��K�����T������.N�I�F5�.OaZ _3P4I�F&��T��.H(P.H�F3F'V4F�H��pT��.`�`�FBH�F�O
�������_3F  � G�d�`�`�P4IW��G���T�F&�O�FB� ��T�����L9da��d�I�F3F'V4FBH���GmK5�.H+�.N�G�P{T���`�`�F�HY���!��T2�G!���_&F.\36+F
�N�N�d2G���I�����Fw��T�F!_&F���T�PaO[L9P4I]O2F5�.N��H j s1*��T[���FBG1�H �.H%F �2�._&`�N�F.\
��� ��*-,��WS��
q]T�F3O������{L9P4I!��T��G�F�����_3`�N�F ��I�F j �V4F�H+�H+q,�.X�N�F3e2\MO b ��H�O+s}FBI�FU�.N�G�P d�G�FBOYX�Z�D-FBI�N��H2FBI
�.H2O �w�N�N � h ����P&�N�N�d�GW��I��#��F���T�FB�I]_3F'��T�PhO%�H%K5��G�F�P.L,���F�G���_3P4H j P4X�G�F�I�V������P4H�G�\Sq]T�F!O���� �
s}FBI�F j *V4F�HQX�Z���I�F��I�FB�K T b �	� 
� � e����k\Yq]T�F O������ �.I�F%P4H G�d�IWVh�V��.N P.L ��f `������FBH���G6s1���T
�.K�d2��F N�F�d�r.F�_3�� b I�FBK�I�d�*��F�OQ��P"�"I��.H�O�P._3ONBFBOY��I�7��N1�.�_&FBO ���3�.G�G�FBG�G��H j ��T2F �.X2�N�*�zZ(P.L
h#xM_3F�I�KB�.`2��P.`�d�I��H�Fk] q I�F5�#��_&FBH�� D ` ��PU_3�.�H����.�H%I�FB_&�G�G��P4H b Vh7�&KBP4_&`��.I��G�P4H{��P ��T�F�d�G�F
P.L^� `�N7�.K�FBX�PS] �-P4H���I�P4N � ` \��^L���T�FBG�F ��f `������F�H���G b f � I�FBK�FB*V4FBOQq,I�F5����_3F�H��kD �.H�O f �
�-P4H���I�P4N ��\�q]T�F�O���� �!�.I�Fw�Hms-F�FBr�G-G��H�K�F1��T�FwG�� ��I��SP.L���T�F1G���d�O2Z b ��T�F1F�V4F�H�� P.L��H���F�I�F�G��}�G

�-P4H���I�P4N*x � q I�FB����_&FBH���x D
� � h � � n
� � h � �6Of � � h � fcQf � � � h f4f
e �tf n f.e
� �tf � O � fPg
� � g �6Q � e�fg � n � �6Q � e�fg f4f � � � � e��
� f.e � e � e�g
� �6h

q,�.X�N�F!e2\VO � �^KBda��F!N�F�d�r.F�_3��6G�d�IWVa*V��.N�O������ ] �  �H�O2�K5�#��FBG]I� j T��WxzKBF�H�G�P.I��H j ���  ` \
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��T�F�G�_ ��N�N�F�G��1P4X2G�FBIWV������P4H \ �M�^G�T�P4d�N�O{X�F���O�O�I�F�G�G�FBO)��T����1��T�F�O�OL�FBI�FBH�K�F�X�F��zs}FBF�H d�`�`�FBI
�.H2O N�P s-F�IlG�d2I�Vh�V��.N|L9d2H�K����P4H�G�L9P4I���T�F6L9d2��d2I�F6P4X2G�FBIWV������P4H � L�:�� b X���G�FBO P4H)��T�FmN�*L9F����_&F
O��#� �mKBP4H2G��GW���H j P.L|F'V4F�H��w���_3F�G1�.H�O N�F'L/��xzK�FBH�G�P4I��H j ���_3F�G b �G]N7�.I j FBI}L9P4I]G�_3�.N�N�FBI-���_&F  \
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q]T�F&_3F'��T�PhO `�I�F�G�FBH���FBOY�H ��T��G!G�F�K����P4H K5�.H"X�F&d�G�FBO"L9P.I�O���� �%G�F'��G��H�K�N�d�O��H j P4H�N*Z

N�F�L/��xMKBF�H�G�P4I��H j ���_3F�GB\ TlF5�.N��H j s1���T)O������ �H�K�N�d�O2�H j X�P���T)I� j T���x �.H�O N�F�L/�WxzK�FBH�G�P4I�F�O P4Xax
G�FBI�V������P4H2G b P4I^P.��T�FBI1L9P4I�_3GwP.LSKBF�H�G�P.I��H j�b L9I�P4_ �3G��_&�N7��I]`�F�I�G�`�FBK'��*V4F b I�F�_ �.�H�G��3��P4`2�K
L9P4I L9da��d�I�F�I�FBG�F5�.I�K T \
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q]T�F1��G�G�d2_3`2���P4H�I�K'x_H JML6N `�I�P Vh�O�F�G0�l`��.IW����.N�N*Z$G�`�FBK� X�F�O&`2I�FBO2�K����V.F `�I�P.X��.X��N���zZ!O2�G���I��X�dax
���P4H L9P.I!� L9d2��d�I�FmP4X�G�FBI�V������P4H b X��.G�FBO P4H O���� �U�H�KBN�d�O��H j I� j T���xMKBFBH2G�P4I�FBO P4X�G�FBI�V������P4H2GB\
q]T�F I�K'x_HKJML6N7xzX���G�FBO+�H2L9F�I�FBH2KBFU�G6�.H(F��a`�N��KB���������F�_3`2����P)r�FBF�`YG���I�d�K���d�I���N �.G�G�d�_&`2���P4H�G
_&�H��_ ��N b �.H2Om�G ��T�F�I�F�L9P.I�F H��#��d�I��.N�N*Z!G�d�*��FBO��L�P4H2F P4H�N*Z�T��.G|F��a��I�F�_3F�N�Z�V.� j d�F-r�H�P s1N�FBO j F
�.X�P4d2����T�FmG����d������P4H{s1T2�K T �GlX�FB�H j _&PaO2FBN�F�O b P���T�F�I^��T���H)��T����l`�I�P Vh�O�F�O X�Z{��T�F�O���� �
G�F��5\
q]T�F �.G�G�d�_&`2���P4H I�K'x HUJVLWN��G[� j FBH2FBI���N�PNB�����P4H P�L HUJVLWNW\��^HJ�.OaV.��H���� j F)P�L�I�K'x_HKJML6N

�G&��T����3`�I�F�O��K'���V.F `�I�P4X��.X2�N�*���FBG6L9P4I&�"L9d2��d�I�F{P4X�G�FBI�V������P4HQK5�.HQX�F{O�FBI��V.FBO d�G��H j ��T�F
F�����K��6K�FBH�G�P4I��H j �H2L9P4I�_ �����P4H b �.H�O"���N�FB�.O�G!��P F �a`�N��KB*��K T��.H j F�G��H ��T2F N�P s}FBI�G�d�IWVh�V��.N
L9d�H2K����P4H(�#�6KBF�H�G�P.I��H j ���_&FBG b s1T��K TY�G�H�P.�6��T�F KB�.G�F �H+��T�F:D-F�I�N��H�F�IWx �w�N�N0_3F'��T�PhO � h��
�.H2O ��T�Ffj!�.`�N7��Hax l{F��F�I}_&F���T�PaO � �Ph � \0q]T�Fl�HaL9FBI�F�H���7��N�_&F���T�PhO X��.G�FBO[P4H I�K'x_H JML6N K5�.H X�F
j F�H�FBI��.N�ONBF�O3��P��.N�N�P s ���FBG�P.L �.H�Z&H�����d2I�F^�H3��T�F^O��#� �2\0q]T�F^�.G�G�d�_&`2���P4H I�K'x H JVLWN KB�.H[�.N�G�P
X�F1d�G�F�O3��P!O�F�I�*V4F1H�P4H�`��.I��._&F���I��K]`�I�F�O��K'���V.F1�H2L9F�I�FBH2KBFBG0L9P4ISP.��T�FBI0`2I�P4X�N�FB_&G�L9P4I�_�d�N7����FBO
�H ��F�I�_&GlP.L � L�:�� b G�d�K T �.G j I�P4d�`�FBO O��#� �U�.H2O KBP4_&`��.I��G�P.H)P.L j I�P4d�`�GlP�L}N��L9F'���_&F$O������ b
s1T��K T s1�N�N�X�F!`�I�FBG�F�H���FBO �H �-T��.`2��FBI�G �3�.H�O ga\
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q]T��G�K T��.`2��FBI �.`�`2N��F�G H�P4H2`��.I���_3F'��I��K�`�I�FBO��K���*V4FS�HaL9FBI�F�H�KBF ]adfe � `'b ��G�`�I�F�G�FBH���FBO6�H �-T��.`ax
��FBI!e b ��P j I�P4d2`�F�O O���� �U�H�KBN�d�O��H j I� j T���xzK�FBH�G�P4I�F�O P4X�G�F�I�V������P4H�G�\ ��G�GW� ����FBO �HTRhFBK����P4H
fa\Vg b G�d�K T O��#� �^L9I�F�n�d�FBH���N*ZpPaK�KBd�I0�HpG����d������P4H�G|KBP4H�K�FBI�H��H j I�FBN���.X��N���zZ���H�OpG�d�IWVa*V��.N �.H��.N x
ZhG��GB\�q]T�F�G�� �#���GW���K5�.N _&F���T�PhO `2I�FBG�FBH���F�O L9P4I j I�P4d�`�FBO O���� �m�H%��T��G1K T���`2��F�I��G]X��.G�F�O P4H
n�d�*��Fp_3�H��_3�.N _3PhO�F�N�N��H j �.G�G�d�_&`2���P4H�G b �.H�O+�G!O��I�FBK���N�Z �H ��FBI�_3G!P.L � I��.H�O�P._En�d��.Hax
����zZ)I�FB`�I�FBG�FBH����H j �UL9d2��d�I�FpP4X�G�FBIWV.�#���P.H \�6"Fps1�N�N0��G�G�d2_3Fm��T����!FB*��T�F�I!�[s}FBN�N*xMG�`�FBKBYX�FBO
F'V4FBH��&T��.`2`�F�H�G b ���p� `��.IW���K�d�N7��I����_3F b ��P FB�.K TR���F�_ L9P4I�s1T��K TYs}F T�� V.F �.HRP4X�G�F�I�V��#x
���P4H b P4I ��T����w�6���_&Fl�G]I�FB`�P4IW��FBO ���]s1T2�K T G�d�K T{�.H F�V4F�H��^T���G]H�P.�]Z4F'�^PhKBK�d�I�I�FBO b s1T2FBI�F
G�d�K T+I� j T���xMKBF�H�G�P4I��H j �G!�.G�G�d�_3F�O"��P X�FpH�P4HaxM�H2L9P.I�_3����*V4F b �.G!O��G�KBd�G�G�FBO+�H�RaFBK'���P4H��4\ie
�.H2O b s1���T[I�F j �.I�OU��Pm��T�F!�.G�G�d�_&`2���P4HUI�K'x_H JML6N b �H RaF�K����P4H%e2\ifa\ 6"F$I�F�G���I��K'�1������FBH����P4HU��P
H�P.HaxzH�F j �����V4F&I���H�O�P4_ n�d��.H�������FBG b G�P{��P I��.H�O�P._ nhd��.H�������F�G6�.H�O"P4X�G�FBI�V������P4H2G�P4H"��T�F
���_&F'xc� �2�G � Q�� < ` \ �wPts}F�V.FBI b ��T�Fl_&F���T�PhOU`�I�F�G�F�H���FBO%�G}_3P.I�F�s1�O�FBN*Z3�.`�`�N��K5��X�N�F b ��G P4H�N*Z
� X�H�*��F$`���I���*���P4H[P.L ] `��.IW�1P.L ` ��T�F!I�FB�.N�N��H�Fl�G]I�FBn�d��I�F�O \
RaF�K����P4H ��\if^O��G�KBd�G�G�F�G b L9P4I j I�P4d�`�FBOmN�*L9F����_&F�O���� � b ��T�F]�H���d�F�H�KBF]P.L�O��L
F�I�F�H��S`�P4G�G��X2N�F

K�P4H X j d2I������P4H�G�P.LSF�V.FBH��$���_3F�G^��H�O KBF�H�G�P4I��H j ���_&FBG b ��H�O `�I�F�G�F�H���Gl��T�F�_ �.�H `�I��H�K��`�N�F
s1T��K T3F�H��.X�N�FBGSO�F�I��V������P4HpP.L�P4`2���_3�.N2X�P4d�H2O�G�L9P.I0`�I�F�O��K'���V.F1`�I�P4X��.X��N�����FBG�\�RaFBK'���P.H�G ��\ie
`�I�FBG�FBH���G�N�P s}FBI$�.H2O d2`�`�F�I$`�I�P.X��.X��N�����F�G�`�FBI$�H���FBIWV.��N b ��H�O�RaFBK'���P.H ��\ �[`2I�FBG�FBH���G�N�P s}FBI
�.H2O(d�`�`�FBI6`2I�FBO2�K����V.F G�d2I�Vh�V��.N�L9d�H�K����P4H2GB\ �zH�RhFBK����P4H ��\og%��T�F3_3F'��T�PhO(�G��N�N�d�GW��I��#��FBO b
�.H2O+X�I��F �2Z KBP4_&`��.I�FBO"s1*��T G�P4_&F3�.N���FBI�H�����*V4Fp_3F'��T�PhO�G b Vh7� �.H+F��2�._3`2N�F.\��|�H���N�N�Z b �H
RaF�K����P4H ��\Vh1s-F-�.O�O6G�P4_&F}K�P4H�KBN�d�O��H j I�FB_3�.I�r�G,�.X�P.d2�,��T�F-_&F���T�PhO6�.H�O�I�F�G�d�N*��G|`2I�FBG�FBH���F�O

nPn
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6"F[KBP4H2G��O2FBI dfe ��L9P4I j I�P.d�`�F�ORN��L9F'���_3F&O������ b s1T�FBI�F F'V4F�H�� �.H�ORK�FBH�G�P4I��H j ���_&FBG6�.I�F
H�P��!�.K���d��.N�N�Z{P4X�G�F�I�V.FBO b X�d2�!P.H�N�Z ��T�FmH�d�_�X�F�I�G!P.L�F5�.K T `�FBIl�H���FBIWV.��N0�.I�F6� V��.�N7�.X2N�F b L9P4I
�\X�H�*��FpH�d�_6X�FBI�P.L-�H���FBIWV��.N�G$L9P4I�_3�H j � `��.I�������P4H P.L}��T�Fp���_3F�xc� �a�G�\ 6+F&�.G�G�d�_&F&��T����
�H�O�FBF�O H�P+L9d2I���T2FBI �H2L9P4I�_ �����P4HR�G �5V��.�N��.X�N�F P.HQ��T2F ���_3F�G3P.LlF�V4F�H���G%�.H�O KBFBH2G�P4I��H j G
s1*��T��H ��T�Fm�H���FBIWV��.N�G b ��T����l��T2Fm�H���F�I�V��.N�G�T��5V4FpX�FBFBH O�F'��F�I�_&�H�F�O �H�O�F�`�F�H�O�F�H���N�Z P.LS��T�F
O��#� � b �.H�O3��T����}KBF�H�G�P.I��H j s-�.G-H�P.Haxz�H2L9P4I�_3�����V4F b G�P6*��PaK�KBd�I�G-O�d�Fw��P���_&FBK T��.H2�G�_ ��T����
�G]�H�O�F�`�F�H�O�F�H���P.L ��T�F!I�FB_3�.�H��H j N��L9F����_&FBG�\

6"F"d�G�F"��T�F"G��._&F H2P.� �����P4H2G%L9P.I j I�P4d�`�FBO<O������ �H���I�PhO�d�K�FBO �H'RhFBK����P4H fa\Vga\ � �
��T�F G��._&F)���_3F b s}F �.N�G�PR�.O�O~G�P._3F H�F'sEH�P�� �����P4H�G �H ��T��GUK T��.`a��FBI�\�^N*��T�P4d j T ��T�F
F�����K��lP.X�G�F�I�V������P4H{���_&FBG��.I�F�H�P.� j *V4FBH{L9P4I j I�P4d�`�FBO{O������ b ��T�F�P.I�O�F�I��H j G�P�L0F�V.FBH��!�.H�O
K�FBH�G�P4I��H j ���_3F�G}s1���T��H3��T�Fl�H���FBIWV��.N�G ]9s}Fls1�N�N�K5��N�N ��T��Gf[iK�P4H X j d�I������P4H2GBF ` �G-�_&`�P4IW� �.H�� b
��T�FBI�F�L9P4I�F b N�F�����T�F��
	6P4I�O�FBI�FBO(F'V4FBH��6���_&FBG��H @�	6X�F O2FBH�P.��FBO(X�Z  	 � ,  	� , ������,  	�  b�.H2O ��T�FQ(�	�P4I�O�FBI�FBO KBF�H�G�P.I��H j ���_&FBGl�H @�	�X�Z ( 	 � ,F( 	� ,G�����	,I( 	�  \e> F'�E0�	 9 �
	?n (�	
X�F6��T�F6��P.� ��N|H�d�_6X�FBI$P.L�P4X2G�FBIWV������P4H�G$�H @�	 b G�P 0 9 � �	 � 8 0�	�X�F6��T2F6��P.���.N|H�d�_6X�FBI!P.LP4X2G�FBIWV������P4H�GB\ >�F�� @ 	A 9 �  	A �  	AB:�� ` O�F�H�P.��F!��T2F�G�d�Xaxz�H���FBIWV��.N�G1P.L�@�	 b L9P4I�C 9 �E�����������
		2 � b
s1*��T @ 	8 9 � \�	��  	 � ` ��H�O`@ 	�  9 �  	�  �)\�	":�� ` \ ��P4IlK�P4H�V4F�H��F�H�KBF b s}F&�.G�G�d�_3FmH2P%���F�Gl�H)��T��GH�P�� �����P4H b X�da�^���FBG�KBP4d�N�O)X�F��H2KBN�d2O�FBO s1���T2P4d2�lK T��.H j �H j ��T�F6_3�.�H I�F�G�d�N*��Gl�H>RaF�K����P4H�G
��\@ep�.H�O ��\ �&X�Z[O2F5�.N��H j s1*��T[��T�F�_y�.G1O�FBG�KBI��X�FBO �H RaFBK'���P4H e2\Vha\
q P[O�F�V.FBN�P.`�d e �wX��.G�F�O P.H G�d�K T O������ b ��T�FmP4X�Vh�P4d2Gl`�I�P.X�N�F�_o�G���T����l��T2F6F �2�.K'�!P4Xax

G�FBI�V������P4H ���_3F�G b ��G6H�FBF�O�FBO(L9P.I���T2F�R~xkL9d�H�K����P4H"V.��N�d�F�G�L9P4I � L�:����H ��T�FUO2F X�H�*���P4H+P.L
I�K'x HUJVLWN b ��I�F)H�P��[�5V��.�N��.X�N�F�\<q]T2FBG�F R xML9d�H�K'���P4H V��.N�d�F�G O�F�`�F�H�O~P4H ��T�F)P4I�O�FBIUP�L$��T�F
F'V4FBH��&�.H2O(KBF�H�G�P4I��H j ���_&FBG b s1T��K T(�G�K5�.N�N�F�O�[ ��T�F KBP4H X j d�I��#���P.H F P.L]��T�F3P4X�G�FBI�V������P4H2GB\
��P4I�FB�.K T&KBP4H X j d�I��#���P.H b s}F1s}P4d�N�OmT��5V4FbR~xML9d2H�K����P4H6V��.N�d�FBG�s1T��K Tp`��.I���7�.N�N�Z!G�`�F�KB�L/Z���T�F
`�I�P4X��.X2�N�*�zZ!O��GW��I��X�d2���P4H�L9P4I�� L�:�� b ��H�Oms-F]K�P4d�N�OmO2FBI�*V4F]K�P4I�I�FBG�`�P4H�O2�H j P4`a���_3�.N�X�P4d�H�O�G
L9P4I�`�I�P.X��.X��N�����F�G�P.LS��T�F�L9P4I�_ � L�:�� � 	 b L9P4I 	�� � Q�� < `�b �.Gl`2I�FBG�FBH���F�O+�H�Rad�X�G�FBK'���P.H
e2\ ��\ifa\pq,P{O�FBI��V.F&G�d�K T(X�P4d�H�O2G�L9P4I!G����d������P4H�Gls1T�F�I�F 	 �G�F�n�d��.N0��P{�.H �H���F�I�V��.N @5	 ] P4I
� d2H��P4H P.LSG�F'V4FBI��.N�G�d�K T �H���F�I�V��.N�G `'b ��w��d�I�H�G$P4d2����T�������T�F�F �2�.K��!N�PaKB�����P4H P.L0��T�F�F�V4F�H��
�.H2O K�FBH�G�P4I��H j ���_3F�G�s1���T��H(��T�F[�H���FBI�V��.N�G6�G�H�P.�mI�FBN�F'V��.H�� b P4H�N*Z+��T2FB�I�KBP4H X j d�I��#���P.H \
��G���T�FBI�F3�G��\X�H�*��F&Hhd2_6X�F�I�P�L `�P4G�G��X�N�F&K�P4H X j d�I������P4H2G b P4H�F&KBP4d�N�O"KB�.N�K�d�N7�#��Fm��T�F R~x
L9d�H2K����P4H(V��.N�d2FBGm�.K�KBP4I�O��H j ��P �.N�N-`�P4G�G��X�N�FUKBP4H X j d�I������P4H�G b KB�.N�K�d�N7�#��FUP4`a���_3�.NSX�P4d�H�O�G
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j I�P4d�`KH �.I�F��.X�P4d2� FBn�d���N���Pwe1Z.F5�.I�G b �.H2O�T���N�Lh��T�FSP4X�G�FBIWV.�#���P.H�G�L9I�P4_ j I�P4d�` 	J�.I�F}�.X�P4d2�
F�nhd��.N
��P&f�Z.F5�.I�Gw�.H�OU��T2F$P.��T�F�I T��.N*L �.X�P4d2� �6Z.F5�.I�G b ��T2FBH[s1���T[N�P.��G-P.L P4X�G�FBIWV.�#���P.H�G L9P4I
FB�.K T j I�P4d�` b l ��H���FBNGF@G]��F�G��ws1�N�N�I�F ��F�K��w��T��#�w�zs}P d2H�r�H�P s1H)G�d�IWVh�V��.N L9d�H�K'���P4H�GwP.L H �.H�O
	 ��I�F�F�n�d��.N b X�d2�^P4d�I^_&F���T�PhO{s}P4d�N�O j �V.F � ]����
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q]T��G�K T��.`a��FBIS`�I�FBG�FBH���G}�lH�P V4F�N�_3F'��T�PhO6��P$K�P4_3`��.I�F-�zs}P j I�P.d�`�G0P.L�N�*L9F����_&F�O���� �l�H�KBN�d�Oax
�H j I� j T���xzK�FBH�G�P4I�F�O P4X�G�F�I�V������P4H�G�\6q]T�F&_3F'��T�PhO d�G�FBG dfe �^��G�`2I�FBG�FBH���F�O+�H �-T��.`2��FBI�e b
Vh7�pKBP._3`���I��G�P4H%P.L|��T�F!L9d2��d�I�F!P4X�G�F�I�V������P4H�G1L9I�P._ X�P���T j I�P4d2`�G H �.H2O
	 b �.H�O N�FB�.O�G]��P
d�`2`�F�I!�.H�O N�P s-F�I$`�I�P.X��.X��N�����F�GwL9P4I ���
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L � :���\6q]T2�G$KBP._3`���I��G�P4H �G$`2I�FBO2�K����V.F b

�HRs1T2�K T ��p�GmO2OL�FBI�F�H��&s1*��TSl �.H���FBN F Gm��F�G�� � gcQ � b s1T��K TR��F�G���G � T�Zh`�P.��T�FBG��G&P.L�FBn�d��.N
G�d�I�Vh�V��.N,L9d�H�K����P4H2GB\6q]T��G!H�P4H�`���I��._&F���I��K�_3F'��T�PhO j FBH2FBI���N�PN�FBGl��T�Fp_3F'��T�PhO X�Z �-PaP4N�FBH
� � e � b s1T��K T{O�PhFBG1H�P��^��N�N�P sJI� j T���xMKBFBH2G�P4I�FBO O���� �a\

�M�]G�T�P4d�N�OUX�F^I�FB_3�.I�r.FBOU��T���� b �.N*��T�P.d j TUP4d2I-_&F���T2PaOU�G-`�I�FBG�FBH���F�O X�ZU�.G�G�d�_3�H j ��T����
��T�FBI�F �.I�F}H�Pw���FBG �H!��T�F}O���� �wG�F'� b ��T�F}_&F���T�PhO�K5��H6�.N�G�PwX�F-�.O��.`2��FBO�L9P4I,O2F5�.N��H j s1���T����FBO
P4X2G�FBIWV������P4H�GB\ �^G^��T�FBI�Fm�.I�F��zs}P j I�P4d2`�G^P.LSN��L9F'���_&F$O������ b ���F�G^_3� Z PhKBK�d�I�s1*��T��H F5��K T
j I�P4d�` �.G^O��G�KBd�G�G�FBO �H�RaFBK'���P4H e2\Mh b �.H�O X�F��zs}FBF�H ��T�F j I�P4d�`�G�\ � P.I���T2FbX�I�GW�!G�*��d������P4H b
P4d2Im_3F'��T�PhORK5�.H X�F �.O��.`2��F�O �.Gp�HSRaFBK'���P4H e2\Vha\�� P.I6��T�F%G�F�KBP4H2OQG����d������P4H b �L1��T2FBI�F
�.I�Fm���F�G�X�F��zs}FBF�HR�.H F�V4F�H��6���_3Fp�.H2O(�%KBFBH2G�P4I��H j ���_&F b P4I!X�F��zs}FBF�HYKBFBH2G�P4I��H j ���_&FBG b
*��O2PaF�G�H�P��6��L�FBK'��P.d�I�H2P4H�`��.I��._&F���I��Kp`�I�FBO��K���*V4F&_3F'��T�PhO \ �ML-��T�F�I�FU��I�Fp���F�G�X�F��zs}FBF�H
F'V4FBH������_3F�G��HmX�P.��T j I�P4d�`�G b P4H�F]G�T�P4d�N�O&X2I�F5��r���T�F�_ �H���P��.N�Nh`�P.G�G��X�N�F]P.I�O�F�I��H j G0�._&P4H j
��T�F j I�P4d�`�G b KB�.N�K�d�N7����FpN�P s-F�I\]9d�`�`�FBI ` `�I�P.X��.X��N�����F�G^L9P4I�F5�.K TYG�d�K T(P4I�O�FBI��H j�b �.H�O ��T�F�H
���.r.Fl��T�Fl_&�H��_6d�_�] _3� �a�_�d�_ ` P.L,�.N�N���T�FBG�F$N�P s-F�IK] d�`2`�F�I ` `�I�P4X��.X2�N�*���FBG}�.G-��T2F!�.K���d��.N
N�Pts}FBIK]9d�`�`�FBI ` `2I�P4X���X��N���zZ&��PpX�F!d�G�FBO L9P4I ��T�F!K�P4_3`��.I��G�P4H \

�-PhP4N�F�H���H�O$V.��H�O2FBI�> �4�.H � �#����`�I�FBG�FBH���F�O dfe ��KBP4_&`��.I��G�P.H$P.L2_&P4I�F���T��.H$�zs}P j I�P4d�`2G b
H�P��l�.N�N�P s1�H j K�FBH�G�P4I�F�O O���� �a\ �M��s1�N�N X�F�I�FBN�����*V4F�N�Z%G���I��. j T���L9P4IWs ��I�O{��P j F�H�FBI��.N�ONBF!��T�F��I
I�FBG�d2N���Gw�.N�P4H j ��T�F!N��H2FBG]P.L ��T��G]K T��.`2��FBI b s1T2�K T �G]N�F'L/�w�.G1�m��P4`��K^L9P4I L9d2��d�I�F!I�FBG�FB�.I�K T
\
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q]T��Gm��T�F�G��Gp`�I�FBG�FBH���G3H�P4H�`���I��._&F���I��K[`2I�FBO2�K����V.F{��H��.N�ZhG��G6L9P4IpN�*L9F����_&F3O��#� � �H�K�N�d�O��H j
I� j T���xMKBF�H�G�P4I�FBO&P4X�G�FBI�V������P4H2GB\ ��N���T2P4d j Tp_3�.H�Z6H�P4H2`��.I���_3F'��I��K]_3F'��T�PhO�G�s}FBI�F�`�I�P4`�P4G�F�O
L9P4IwG�d2K T O���� � b ��T2F�Z{�.I�F��.N�N H�P��lK5��`��.X�N�F�P.LSO2F5�.N��H j s1���T)F �2�.K'�lKBF�H�G�P.I��H j �H2L9P.I�_3�����P4H
]1K���� ` \
q]T�F&�.G�G�d�_&`2���P4H�H JML6N � ePO����G!�[G�P4d2H�O"X��.G��G!L9P.I$`�I�F�O��K'���P.H �H K5�.G�FpP.L}V�� j d�Fm`�I��P4I

r�H�P s1N�F�O j F}P.L �1`�I�P4X��.X��N���zZ$O2�G���I��X�d2���P4H$L9P4I P4X�G�FBI�V.FBOmI��.H�O�P4_ n�d��.H�������FBG�\ �M�,`�I�P Vh�O2FBG��
`���I�����.N�N*ZlG�`�F�KB X�FBO6`�I�FBO��K����V4F}O��GW��I��X�d2���P4H!L9P4I,�wL9d2��d�I�F}P4X�G�FBI�V������P4H j �V.FBH6`��.G��|P4X�G�F�I�V��#x
���P4H�G b KBP.H�G��G����H j P.L,F �2�.K'��F'V4F�H��w���_3F�GB\ �wPts}F�V.FBI b HUJVLWN�O�PhFBG]H�P.�w��N�N�P sJI� j T���xMKBFBH2G�P4I��H j
O��#� �[�H P4X�G�FBI�V������P4H2GB\ �^N���T�P4d j T�D}FBI�N��H�F�I!�.H�O ���N�N � h����.O2O�I�F�G�G���T�FpG��._&Fp`�I�P.X�N�F�_E�H
��T�FB�I�_&F���T�PhO b ��T�F�Z d�G�F `���I�����.N0KBF�H�G�P.I��H j �HaL9P4I�_3�����P4H \&q]T�F n�d�F�G����P4H s-F �.O�O�I�FBG�G��G
T�P s HKJML6N�K5��H X�F j FBH2FBI���N�PN�FBO[��PpO�FB�.N s1���T K���� \

6"F j F�H�FBI��.N�ONBF�OKHUJVLWN b �.H�O�`�I�FBG�F�H���FBO6��T�F��.G�G�d�_&`2���P4H!I� j T��WxzK�FBH�G�P4I��H j HKJML6N/] I�K'x_HKJML6N `'b
s1T��K T �G^I�FBN�����F�O)��P[F �aK T���H j F5��X��N���zZ{P.L}�UI� j T��WxzK�FBH�G�P4I�F�O P.X�G�F�I�V������P4H s1*��T P.��T�FBI$I��.Hax
O�P._un�d��.H���*���F�G,�H$��T�F�I��G�r$G�F'���#� ��T�F�KBFBH2G�P4I��H j ���_&F.\ q]T�F}�.G�G�d�_&`2���P4H�I�K'x_H JML6N `�I�P Va�O�FBG
�m`��.IW����.N�N*ZpG�`�FBKBYX�FBO{`�I�F�O��K'��*V4F$`�I�P4X��.X��N�*�zZ3O2�G���I��X�d2���P4HUL9P4I1�6L9d2��d�I�F$P4X2G�FBIWV������P4H \ �zHax
L9F�I�FBH2KBF�X��.G�F�O{P.H{I�K'x H JVLWN d�G�FBG K���� \
�^N*��T�P.d j T%I�K�x H JML6N �G]H�P.�wG�d � KB�F�H�����P&O2FBI�*V4F!`�I�FBKB�G�F!`�I�P4X��.X��N�*���F�G}L9P4I]_3�.H�Z[F'V4FBH���G

P.Ll�H���F�I�FBGW� b ��3O�PhFBGU`2I�P Vh�O�F{X�P4d2H�O�G L9P4I3`�I�P.X��.X��N�����F�GB\ q]T�F)O2FBI�*V4F�O N�P s-F�IU�.H2O d�`ax
`�FBI6G�d�I�Vh*V.��N�L9d�H2K����P4H�G�L9P.IO� L�:����.I�F s-F�N�N}G�d�*��FBO(L9P.I j I��.`�T��K5�.N�`�I�F�G�F�H��������P4H j *Va�H j �
K�P4_3`2N�F���F `��K���d�I�FUP�L]��T�FUO���� � b �H�KBN�d�O��H j I� j T���xMKBF�H�G�P4I��H j ���_3F�GB\)q]T�F[N�P s-F�I6G�d�IWVh�V��.N
L9d�H2K����P4H3L9P.I?� L�:��SG�T�P s1G F �a`�N��K����K T��.H j FBG]���}KBF�H�G�P.I��H j ���_3F�G b s1T��K T �G�H�P.����T�F�K5�.G�Fl�H
��T�FKD-FBI�N��H2FBIWx ���N�N _3F'��T�PhO � h � �.H�O j!�.`�N7��Hax l{F��F�I _3F'��T�PhO�G � ��h�� \
q]T�Fw�.G�G�d�_&`2���P4HmI�K�x HUJVLWN
�.H�OpI�FBN7�#��FBOp�H2L9FBI�FBH�K�F]K5�.HpX�F]d�G�F�O&L9P4I|P.��T�F�I0`�I�P.X�N�F�_3G|L9P.IWx

_6d2N7����FBOU�H3��F�I�_&G P.L1� L�:��'\�q]T2F$H�P4H�`���I��._&F���I��Kw`�I�FBO��K���*V4Fl�H2L9FBI�FBH�K�FlL9P4I j I�P4d�`�FBO O���� �
�6QPO
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�G^P4H�FmG�d�K T �.`�`�N��KB�����P4H \ � I�P4d2`�F�O O���� � s1*��T)I� j T��WxzKBF�H�G�P.I�FBO P4X2G�FBIWV������P4H�G^L9I�FBn�d�FBH���N�Z
PhKBK�d�I1�H I�FBN�7�.X2�N�*�zZ3�.H�O G�d�I�Vh*V.��N �.H��.N*ZaG��G�\ �ld�IwH�P4H�`��.I��._&F���I��K$_3F'��T�PhO{`2I�FBG�FBH���F�O)L9P4I
j I�P4d�`�FBO O������ �G$X��.G�FBO P4H"n�d�*��Fm_&�H��_ ��N _&PhO�FBN�N��H j �.G�G�d�_&`2���P4H�G b ��H�O"�G$O��I�FBK'��N�Z �H
��FBI�_&G�P�L6� L�:���\�6"F O2FBI�*V4F�O(��T�FUP.`2���_ �.N0X�P4d�H2O�G�L9P4I�`�I�F�O��K'��*V4F `2I�P4X���X��N�����FBG$X�Z"d�GWx
�H j ��T�F$P.`2���_ �.N�KBP.H X j d�I������P4H[`�I��H�K��`�N�F ] � � e ` \ �^H �.O2V��.H�� � j F$P.L,P4d�I H�P.H�`��.I��._3F'��I��K
_&F���T�PaOm�G���T��#�S��0O�PhFBGSH�P��SI�FBn�d��I�F]��T2F]d�G�FwP.L��.O�O�*���P4H��.N2�.G�G�d�_3`a���P.H�GS�.X�P4d2�0��T2F]F�V4F�H��
���_&FBG1�.H�O KBF�H�G�P.I��H j ���_3F�G b P.H s1T��K T _3�.H�Z[P.��T�FBIwI�F�N7����FBO%_3F'��T�PhO�G]L9P4I j I�P4d�`�FBO O���� �
O�F�`�F�H�O \
q]T�F1H�P4H2`��.I���_3F'��I��K-`�I�FBO��K����V4F1K�P4_3`��.I��G�P4H6P�L��zs}P j I�P4d2`�G0P.L�N��L9F'���_3FSO������$`�I�F�G�FBH���G

�.H2P.��T�F�I��.`�`�N��K5�#���P.H6P.L�I�K'x_H JML6N \�q]T�FwKBP4_&`��.I��G�P4HmP.L
�zs}P j I�P4d2`�GSP.L
N��L9F'���_&F-O���� �!�GS�.N�G�P
�.HRF�N�FB_&FBH����.I�ZY`2I�P4X�N�FB_ �HYG��������G����KBG b s1T��K T ��I��G�FBGpP.L/��FBH �HR_3F�O��KB�.N I�FBG�FB�.I�K T
\ �ld�I
_&F���T�PaO�`�I�F�G�F�H���G0��T�F}KBP4_&`��.I��G�P.H�P.L���L9da��d�I�F P4X�G�FBI�V������P4H�L9I�P4_ FB�.K TmP.L���T2F-�zs-P j I�P4d�`2G b
�.H2O N�F5��O�G^��P[d2`�`�F�I!�.H�O N�P s}FBIl`2I�P4X���X��N�����FBG1L9P4I���T�FmF�V.FBH��!��T��#�$��T�F6H2F �h��P4X�G�F�I�V������P4H
L9I�P4_ P4H2F�`�P4`�d�N������P4H6�G j I�F5�#��FBI0��T��.Hp��T�F1H�F��a�}P4X�G�FBIWV.�#���P.HpL9I�P4_ ��T�F1P.��T�F�IS`�P4`2d�N7�����P4H b
s1T��K TU�GSO��L
F�I�F�H��}s1���T P.��T�FBI�H�P4H�`��.I��._&F���I��Kw_&F���T�PhO�G}`2I�P4`�P4G�F�O L9P4ISG�d2K T[KBP4_&`��.I��G�P.H \
�ld�I]_&F���T�PaO[���.r.F�G^�.N�N KBF�H�G�P.I��H j ���_&FBG]`�I�FBK��G�F�N�Z[�H���P&�.KBK�P4d�H��5\
q]T�F�H�P4H�`��.I��._&F���I��Kl`�I�F�O��K'��*V4F!�H2L9F�I�F�H�KBF�`�I�F�G�F�H���FBO)�HU��T�F!��T2FBG��G1�G]X��.G�FBO{P4H%O���� �

�H�KBN�d�O��H j I� j T��WxzK�FBH�G�P4I�F�O{P4X2G�FBIWV������P4H�GB\ED �.G��KB�.N�N*Z b ��T�FBG�F��H2L9FBI�FBH�K�FBG��.I�F��.H{������FB_&`2�]��P
r�FBFB` GW��I�d�K���d�I��.N,�.G�G�d�_&`2���P4H�Gw_3�H��_3�.N b �.H�O{��T�F'Z ��I�F!��T�F�I�F�L9P.I�F6G�d����FBO *L|��T�FBI�F6�GwP4H�N*Z
F��a��I�F�_3F�N�ZmV�� j d�Fwr�H�P s1N�F�O j Fl��X�P4da�}��T�F^G����d������P4Hms1T��K TU�GSX�F��H j _3PhO�FBN�N�F�O b P.��T2FBIS��T��.H
��T����6`2I�P Vh�O�F�OYX�Z ��T2FUO������ G�F'�5\ �^N*��F�I�H������V.FBN�Z b G�d2K T �H2L9FBI�FBH�K�FBG6KB�.HR�.N�G�P)X�F d�G�FBO �.G
� X��.G��G^L9P4I^GW��d�OaZa�H j ��T2F6�H���d�FBH�K�F6P.L}�.O�O2����P4H��.N�_&PhO�FBN�N��H j ��G�G�d2_3`2���P4H2GlP4H)d�N*���_ ����F
�H2L9FBI�FBH�K�FBG b P4I^I�FBN7�#��FBO O�FBK��G��P4H�G b s1T�F�H s}F6s1�G�T ��P d�G�Fm_&F���T�PaO2G�s1���T)_&P4I�F�G���I�d�K���d�I�F
F��2`2N��K����N�Z$� ��r.FBH&�H���P!�.KBK�P4d�H��5\�q]T2Fw�_3`2I�FBK��G�F-H�����d�I�F]P�L���T�FBG�F1�H2L9F�I�FBH2KBFBGS_3�5Z6�.N�G�P$N�F5�.O
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