
���������
	��
	������������������������
��	�� �!�!�"�$#%���&�!�!�'�(	��)��*+�,��-.�'/0�1��-
23�"���&*&���4�65����378�!���&9:/

;=<
>@?BA�C�D%E
FGE�?BAIHKJ�C�D%E�L�?BA

M.NPOQNSR=T@UWVYX!Z\[GU]V_^a`cb&UWdfehg�ij[lk!m!V_Zcnpo=`q^rZ\ds`qZ
t&U]uSZ6v�d!^Sw%Z\n)bx^rV <GyYz\{|{j}�~

o%m ; [l^SV_VYZ]e�V_i�V_X!ZQ�pZ\kfUWn_VY[�Z\d=V�iW�"T@U]V_X!Z\[�UWV_^�`\b
^rd�kfUWn_VY^aU]u(��m!u��suruS[�Zcd$V�i]��VYX!Z6n_Z]�%m!^rn_Z\[�Zcd$V)b���i|n
V_X!ZQe$Zc�jn_ZcZ�i]�

��i=`qV_i|npi]����X!^ruSi%b�ijk!X <
UWV�V_X!Z

T@O�o!o=O.g"�.v�o=���
�po�����o��
�x�
v��
�����0�
�1g"�����6������t
�jm!d!Z z\{|{j�

`� T@U|b_bYUj`�X$msb�Z\V_V)bp��dsb�V_^rV_m!VYZ.iW�"��Z]`�X!d!i|uSij� <@z\{|{j� N
OpuSusnY^S�jX=V�b
n_Z�bxZ\nYw%Z]e(N

o%^r�jdsU]V_m!nYZ�i]�"Opm!VYX!ijn
�pZ\ksU]n_VY[�Z\d=V4i]�"T@UWVYX!Z\[GU]V_^�`\b

T@U <l� R zc{j{j�
g�Z\nYV_^��fZ]e ;$<

T ^a`�XsUWZ\u�o%^rksbxZcn
��n_iW��Z�b_bxi|npi]�"T@UWVYX!Z\[GU]V_^�`\b

�&X!Z]b�^abpo%m!ksZ\nYw$^�bxi|n
O.`\`:Z\k!V_Z�e ;$< �

^�` XsU]n�e�o¡V�UWd�uSZ < R(g�XfUW^SnY[GUWd
Opk!k�uS^SZ�e�T@UWVYX!Z\[GU]V_^a`cb1g�i|[�[�^rV_V_ZcZ

O.`\`:Z\k!V_Z�e ;$<
�.U\w$^�e�¢4i|�%U]d�R£g�XfUW^SnY[GUWd

�pZ\ksU]n_VY[�Z\d=V�UWu���n�U|e$msU]V_Z¤g�i|[�[�^rV_V_ZcZ
¥



�



���������
	��
	������������������������
��	�������� �"!#��� �����$�%	��&�
'(���
)��
*+����)-,.������'/������0��&�
12���
�
34*
;=<

�.U]d!^SZcu�Opu�UWd@o%k!^rZ\uS[GU]d
5�6�7�8:9<;=;?>#@+;?A2;?B�>DCE>GF$H"I?;?82>GJK;LANMPOQH";?B�>G8�H";R9TSGU

A�J�OQHWVYX[Z ¥W\�\ X�Z
9]J�F$HNI?;^9_HW`�M�6%`ba�`c`]8d>GJ%;eA"M
;?B�>eI?>#fg6%9]I?>G8d>GJ%;4UhM�A�Ih;?B�>�@%>Gi�I?>G>eA"M

CEAjSk;?AgIlANMnmnB%9c`]AKURA�F�BKV

oQp�*W	������%	

q >rF�I?>#U^>GJ%;�SkA�8dF�6�;kH";^9]A�J$HW`b`]Vs>kt+S=9<>GJ%;d>GI?I=A�I?u�SkA�I?I=>#Sk;^9]J�ivSkA�@%>#UdH"J$@.B�AN`<Agi�I4H"F�B%9_SrF�I?A%A"M�UGw.xL6�I
>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�i�SkA�@%>#UeH"I?>dH�URVK8dF�;=A�;^9_SGHW`b`]VyigAKA�@QH"J$@QSGH"Jz7$>2>GJ$SkAj@%>#@zHNJ$@y@%>#SkA�@%>#@v9<Jv`c9]J�>#H"I
;^9]8d>�w.xL6�IdSkA�J$U^;=I?6$Sk;^9]A�J.A"M{B�A"`]A�i�IkH"F�B%9_SdF�I?A%A"M�U�F�I?A"|�9_@%>�Z/M�A�ID>G|g>GI?VzF�I?A%A"M{A"M{H"J%Vz;?B�>GAgI?>G8�Z
H
U&`b9]i�B%;^`]VQ`_H"I?i�>GI�}kB�AN`<Agi�I4H"F�B%9_SG~+F�I=AKA"Mh�LB�AKU^>dH�SGSk6�IkH�SkVySGH"J�7$>dF�I?Ag7$H"7%9b`c9_U^;R9TSGH�`c`]V�S=B�>#S?�g>#@Q7KVQH"J
HW`]i�A�IR9<;=B�8�;?B$H";LAgJ%`<V+I=>#H�@�ULHdSkA�J$UR;4H"J%;lJ%6�8�7$>GIEA"M
;?B�>e7%9];4ULANMP;?B�>eB�AN`<Agi�I4H"F�B%9_SeF�I=AKA"M�H"J$@�I?6�J$U
9]J�F
A"`]VKu�`]A�i%H"I^9];?B�8�9_S�;^9]8d>e��U^6$S=BdF�I?A%A"M�U/B$HW|�>LHW`_U^AD7
>G>GJYSGHW`b`]>#@Q}k;?I4H"J$URF$H"I?>GJ%;�F�I?A%A"M�U?~eH"J$@�}�F�I?A�7�u
H"7%9b`b9_U^;^9_SGHW`b`]V�S=B�>#S?�"H"7%`]>+F�I?AKANM�U?~j�4w q >r>k��F%`TH�9<J�B�A"��;?B�>#U^>�SkA�J$UR;?I?6$Sk;^9]A�J$U�H"I?>2I?>k`_H";?>#@.H"J$@QB�A"�
9]8dF�I?A"|�>G8d>GJ%;4UhANMP;?B�>#UR>DSkA�J$U^;?I?6$Sk;R9<AgJ$ULU^B�A�6%`_@�I?>#U^6%`];h9]JyH2U^;?I?>GJ�i�;=B�>GJ%9<J�irA"M
;?B%9_UhI?>k`_H";^9]A�J$URB%9<F�w

� A�Ih>G|�>GI?V�SkA�J$UR;4H"J%;{��U^6$S?B�;?B$H";{���(��� ¥ Z%�l>�SkA�J$U^;?I=6$Sk;{H"Jr9]J%a$J%9];?>�M�H"8�9b`]V+A"MnURVjU^;=>G8�H";^9_S
`b9]J�>#H"I�7%`<A�S=�z>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�iQSkAj@%>#U�;?B$H";eB$HW|�>rH"Jz>GJ$SkA�@g9<J�i.S=9<IkSk6%9<;��h9];?B�Hr`b9]J�>#H"I�J%6�8�7
>GIDA"M
�h9]I?>#UGwh�hB�>GI?>�9_U{HdSkAgJ$U^;4H"J%;L�{���dH"J$@�H�`c9]J�>#H"I=u�;^9]8d>d@%>#SkAj@g9]J�i�HW`]i�A�IR9<;=B�8�M�AgIL;?B�>#U^>�SkAj@%>#U�;?B$H";
8�H"F$U�>G|�>GI?Vz�hA�Ik@QA"MLI?>k`_H";^9]|�>+@g9_U^;4H"J$Sk>+H";D82AKU^;���M�I?A�8�H�SkA�@%>G�lAgI4@z;=A�;?B$H";�SkAj@%>G�hA�Ik@�w��hB�>
>GJ$SkA�@g9<J�iQS=9]I4Sk6%9];4UEB$HW|�>e`]A�iKHNI^9];?B�8�9_S�@%>GF�;?B�w{�hB�>d@%>#SkA�@g9]J�i�HW`]i�A�I^9];?B�8 SGH"JQ7$>�9<82F%`<>G82>GJK;?>#@�H�U
HQS=9]I4Sk6%9];+�h9];?B-¡D��¢�`]A�ih¢����h9]I?>#UdH"J$@�`]A�iKHNI^9];?B�8�9_S+@%>GF�;?B�w��hB�>#UR>�SkA�J$U^;?I?6$Sk;R9<AgJ$U�8�H"��>r6$U^>+A"M
>k��F%`c9_S=9];DSkA�J$U^;=I?6$Sk;^9]A�J$U�A"MP>k��F$H"J$@%>GILigI4H"F�B$ULH"J$@�U^6�F$>GIkSkA�J$Sk>GJK;=I4H";?A�IkUGw

xL6�IESkA�J$U^;?I?6$Sk;R9<AgJ$ULA"M
B�A"`]A�i�IkH"F�B%9_SDF�I=AKA"M�U�9]8dF�I?A"|�>eAgJ+;?B�>D;?B�>GAgI?>G8¤£e¥D£���`<Agi¦¢/§ ¥ �
¨�©Q£�Z
F�I?A"|�>#@ª7KV�«{I?AgI4H�ZL¬�6�J$@�ZeO�A�;^�LH"J%9�ZE5�6$@�H"J�ZeH"J$@�5�­G>Gi�>#@%V�ZE7KV�F�I?A"|g9_@g9<J�i
ZLM�A�Ir>G|�>GI?V(�s����Z
SkA�J$U^;kH"JK;=u�f�6�>GI?VzS=B�>#S?�"H"7%`]>+F�I?A%A"M�U�A"M{U&9]­G>s¡���¢ ®�¯�°R�4w��hB$HN;E9TU±Z
�h>�@%>#U&9]i�J�H+F�I?A�7$HN7%9c`b9_U^;^9_S�F$A"`]V%u
`]A�iKH"IR9<;=B�8�9_Sh;^9]8d>hF�I?A%A"M²S?B�>#S=�g9<J�i�HW`]i�A�I^9];?B�8³;?B$H";/;4H"�g>#U�;^�hAL9]J�F�6�;4U±´PH�;?B�>GA�I=>G8µSGH"J$@g9_@�H";?>LH"J$@�H
F�I?A%A"M¶SGHNJ$@g9T@�HN;?>�w
«�M�;?>GI
I=>#H�@g9]J�i�HeSkA�J$U^;kH"JK;
J%6�8�7$>GI�A"M²7%9];4U M�I?A�8->#H�S=B�9]J�F�6�;#Zg;?B�>LF�I?A%A"M¶S=B�>#S=��>GI
@%>#S=9_@%>#Ue�LB�>G;=B�>GI{;?A+H�SGSk>GF�;eA�I�I?>^·�>#Sk;E9];4U¦9]J�F�6�;4UGw � AgI{>G|�>GI=V+I^9]i�A�I?A�6$U�F�I?A%A"M�A"M
`]>GJ�i�;?Bz¢QANMlH"JKV
;?B�>GA�I=>G8�Z�;?B�>GI?>�9_UDH"JQ>#H�U�9c`]VsSkAg8dF�6�;4H"7%`]>dB�A"`]A�igI4H"F�B%9_S�F�I?A%A"MlANMl;?B$H";E;?B�>GA�I=>G8 A"M¦U&9]­G>z¡���¢ ®�¯�° �
U^6$S=B�;?B$H";#Z/�h9];?B�F�I=A�7$H"7%9b`b9<;^V.A�J�>�Z
;?B�>+F�I=AKA"M{S=B�>#S?�g>GId�h9b`b`¸H�SGSk>GF�;�;?B�>+B�A"`]A�i�IkH"F�B%9_SrF�I?AKANM¸H"J$@
H"J�>GJ$SkAj@g9]J�i�ANM�;?B�>�;?B�>GA�I?>G8�w�¹�A�J%|�>GI4U^>k`]V�Z[9bMl;?B�>�F�I?A%A"MlS=B�>#S?��>GIeH�SGSk>GF�;4UeH2;?B�>GA�I=>G8ºSGH"J$@g9_@�H";=>
H"J$@QH2F�I?AKANMlSGH"J$@g9_@�H";?>��h9];?BQF�I?A�7$H"7%9b`b9];^VyigI?>#H";?>GIL;=B$H"J�A�J�>Gu�B$H�`cM?Z�;=B�>GJ�;?B�>�;?B�>GA�I=>G8ºSGH"J$@g9_@�H";=>
9_ULS=`]AKU^>e;?AdH�6�J%9_f�6�>�>GJ$SkAj@g9]J�idANMPH�;?I?6�>e;?B�>GA�I=>G8»HNJ$@d;?B�>eF�I=AKA"M
SGH"J$@g9_@�H";?>DSkA�J$U^;R9<;=6�;?>#UhHDF�I=AKA"M
A"M
;?B$H";h;?B�>GA�I=>G8�w

�hB�>#U&9_U�5�6�F$>GI?|g9_U^A�I#´hO�9_S?B$H">k`�5"9<F$UR>GI
��9];^`]>�´hm
I?A"M�>#U?U^AgIlANMnOQH";?B�>G8rH";^9_SGU

¼



�



���������
	��

O�AKU^;EA"M�;?B�>�8�H";?>GI^9_HW`/9]Jz;?B%9_UE;?B�>#U&9_UEB$H�UeHNF�F$>#H"I?>#@�A�IE�h9b`b`lH"F�F$>#HNIE9<JzSkA�J%M�>GI?>GJ$Sk>dF�I=AjSk>G>#@g9]J�iKUGw
�hB�>�8�H";=>GI^9_HW`�9]J.¹�B$H"F�;?>GI � 9_U�·^A"9]JK;e�hA�I=���h9];?BzO�9_S?B$HN>k`l5"9]F$U^>GIDH"J$@QH"F�F
>#H"I?>#@�9]J��b5�5 \ ��
 wE�hB�>
8�H";=>GI^9_HW`h9<J�¹�B$H"F�;?>GI � H"F�F$>#HNI?>#@.9]J�� mh5 \ ��
 H"J$@�9_U�·�AN9<J%;d�hA�I?���h9];?B�«L`]>k�$H"J$@%>GI+m/A"`b9TURB$S?B%6��²w
� �hA�6%`_@�`b9]��>Q;?Az;=B$H"J���«L`]>k�$H"J$@%>GIQ5�B�>GJ�M�AgI�F�6�;?;R9<J�i.8d>�9<J�SkA�J%;4H�Sk;2�h9];?B�m/A"`b9_U^B$S=BK6���w-�hB�>
SkA�J$U^;=I?6$Sk;^9]A�J$U¶9<J2¹�B$H"F�;?>GI ¼ �h9b`b`[H"F�F
>#H"I�9]J��<5�F%9 \ X 
 w � ;?B$HNJ��{7
A�;?B�O�9_S=B$H">k`$5"9]F$U^>GI
H"J$@e«�`]>k�[H"J$@%>GI
m/A"`b9_U^B$S=BK6��rM�A�IL;?B�>#UR>DSkA"`b`THN7$A�I4HN;^9]A�J$UGw
� �hA�6%`_@.HW`_U^A�`b9<�g>+;?AQ;?B$H"J��Q;?B�>r8�H"J%VzF$>GA�F%`]>+�LB�AQB$HW|�>r8�H�@%>r6$U^>kM�6%`�UR6�i�i�>#U^;^9]A�J$U�;?A�8d>

9]Jz;?B%9_UEI?>#U^>#HNI4S?B�w�«{8dAgJ�i+;?B�>G8�Z � �hA�6%`_@Q>#U^F
>#S=9_HW`b`<Vv`c9]��>2;?A+;?B$H"J����LA�i%Hd«�`]A�J�Z
x{@%>#@��EA"`_@%I?>Gu
9_S?B�Z���I?>GJ$@�HNJ��EH�U?UR>G;?;#Z$OQH"I4SkA%U���9]�h9�Z/¹lH"I4U^;=>GJy¬�6�J$@�Z��¦9_S?���h>k9]J�i�A"`_@�Z�O�9_S?B$HN>k`l5"9]F$U^>GI#Z�OQH�@%B%6
5�6$@�H"J�Z�H"J$@�5�B$H"J�i�u���6$Hd� >GJ�i$w

O�V(;?B�>#U&9_UQSkA�8d8:9<;=;?>G>sSkA�J$U&9_U^;=>#@�A"M�O�9_S?B�>k`��EAK>G8�HNJ$UGZ�5�B$HWa��{A"`_@%�LH�U?UR>GI#ZeH"J$@ O�9_S=B$H">k`
5"9]F$U^>GI#w

X



�



���������
	���� ��
�� ��� 	 �

� B$HW|�>{7
>GJ�>ka$;?>#@�i�I?>#H";R`<V2M�I?A�8�´

H�U^F
>#S=9TH�`¦igI4H�@%>dU?S=B�AKA"`h>#@%6$SGH";^9]A�J�H";D�hB�>�mnB%9b`THg@%>k`<F�B%9�H.5KS?B�A%A"`�Z/�LB�>GI?>r�h>D`]A"|�>#@�;?Ar`]>#H"I?J
�h9];?B�Ag6�;L;?B�>e8dA�;R9<|"H";^9]A�J�A"MPigI4H�@%>#UGZ�H"J$@��l>DH�`c`
SkI^9]>#@�H";h;?B�>�>GJ$@+A"M�;=B�>DV�>#H"I��

;?B�>�>��¶AgI?;4U�A"M�9]J$U^F%9]I^9]J�iQ;?>#H�S=B�>GI4U���¹lHNI?;?>GI � 6$U?U^>k`b`�Z
CeHW|�9_@��{HNI?7$H";?>GI#Z 5�>GI?i�>d¬�HNJ�i$Z���9_S?B$HNI4@
CeHW|g9TU±Z��">���I?>GV+OyHgSkV�ZjHNJ$@ ��9_S=B$H"I4@ ��>k9]i�>k`�� � HN8�M�AgI?;?6�J$H";?>E;?AdB$HW|�>E>GJ$SkA�6�J%;?>GI?>#@�U^Ad8�H"J%V��

>#@%6$SGH";^9]A�J$HW`{AgF�F$A�I?;=6�J%9<;R9<>#U+HNJ$@�U^6�F�F$A�I=;�9]J$S=`<6$@g9]J�i�;?B�>��
A�6�J�i�5KS?B�A"`_H"IkUdm
I?Agi�I4H"8 H";�;?B�>
� J%9]|�>GI4U&9];^VQA"M¦m/>GJ�J$U^Vg`]|�H"J%9_H�Z�H��h>#U^>#H"I4S=B��P�jF
>GI^9]>GJ$Sk>dM�A�I � J$@%>GI?i�I4H�@%6$HN;?>#U�M�I=A�8 ;?B�>��EH";^9]A�J$HW`
5KS=9]>GJ$Sk> � A�6�J$@�H";^9]A�J�Z�H � >k`b`]A��EU^B%9]FrM�I?Ag8µ;?B�> �L>GI=;?­ � A�6�J$@�H";^9]A�J�Z�H"J$@:;?B�I?>G>eU^6�8d8d>GI4UhH";�«����e�
��>k`b`n¬ H"7$A�IkH";?A�I^9]>#U �

;?B�>ei�A%Aj@+H�@%|g9_Sk>dH"J$@ri�A%Aj@2`b9_U^;?>GJ%9]J�i+A"M
8�VYH�@%|g9_U^A�I#Z
O+9_S=B$H">k`�5"9]F$U^>GI!�

|�HW`]6$H"7%`]>dH�@%|g9TSk>�Z�@g9]I?>#Sk;^9]A�J�Z�H"J$@r>GJ$SkA�6�I4HNi�>G8d>GJ%;hM�I=A�8"�"AKHNJ � >k9]i�>GJ%7$H"6�8#�

8�VeigAKA�@�M�I^9]>GJ$@�U�O�>GI=>#@g9<;=B q I^9]i�BK;WZ�CeH#|g>lCE6$� A�;#Z"OyHgH"I?;?>GJ �LA%>G�²Z�OQH"IkSkAKU ��9]�h9�Z$�"A�J ��`]>k9<J�u
7
>GI?i$Z 5�B$H"J�i�u���6$H+H"J$@�5�6�­k9<>r��>GJ�i$Z�H"J$@Q�hB�>2¹�I?>G�%�
;?I?6�>�M�I^9]>GJ$@�UeH"I?>D;=B�AKU^>D��B�A�;4HN��>DF�I^9_@%>�9]J
V�Ag6�I{H�S=B%9<>G|g>G8d>GJK;kU �

HdS=`]AKU^>�HNJ$@2`<A"|g9]J�idM�H"8�9b`]V+;?B$H";hi"9]|�>#U�8d>DU^;?I=>GJ�i�;?B�H"J$@r8�HN��>#Uh8d>eB$H"F�F%V�w

&



�



��A�O�A�8�ZjCeHg@�Z
H"J$@+CeH"I?I=>GJ

\



¥ �



����� ��� ��� � ��� 	 ��� 	��

� �
	���

��������������	 ���
¥ w ¥ �nI?I?A�I?u�SkAgI?I?>#Sk;^9]J�idSkAj@%>#U������������������������������������������������������������ ¥#¼
¥ w � �hB�>eF�6�I=F$AKU^>�A"M
F�I?AKANM�U ����������������������������������������������������������� ¥ X
¥ w ¼ 5�;?I=6$Sk;?6�I?>eA"M
;?B%9_Uh;?B�>#U&9_U!����������������������������������������������������������� ¥ �

¥ w � «EJr9]JK;?I=Aj@%6$Sk;^9]A�J�;?Ad>GI?I=A�I?u�SkA�I?I=>#Sk;^9]J�i�SkAj@%>#U ������������������������������������� � �
¥ w � w ¥ ¬
9]J�>#H"IeSkA�@%>#U ������������������������������������������������������������� � �

¥ w � w � «eU^V%8dF�;?A�;^9_SE7
A�6�J$@�U"������������������������������������������������������� ��¼
¥ w X �hB�>DSkAg8dF%`]>k�K9];^V+A"M�SkAj@g9]J�i ������������������������������������������������������� � X

# $&%('*)+	��*,-
��.���*,0/ #21
� w ¥ � JK;?I=Aj@%6$Sk;^9]A�J�;?A�>k�jF$HNJ$@%>GI{i�IkH"F�B$U3����������������������������������������������� � �

� w ¥ w ¥ �hB�>�>k�jF$HNJ$U&9]A�J�A"M/I4H"J$@%A�8�igI4H"F�B$U���������������������������������������� ��\
� w � �P�jF$H"J$@%>GIESkAj@%>#U�������������������������������������������������������������������� ¼%¥
� w ¼ «-U&9]8dF%`]>�>k�[H"82F%`<>4����������������������������������������������������������������� ¼�¼

� w ¼ w ¥ 5�>#fg6�>GJK;R9TH�`n@%>#SkA�@g9]J�i ����������������������������������������������������� ¼ �

� w ¼ w � ��>#Sk>#U?U&9];^V+A"M �/��F$H"J$U&9]A�J!��������������������������������������������������� ¼$&
� w ¼ w ¼ m
H"IkHW`b`<>k`
@%>#SkAj@g9]J�i5��������������������������������������������������������� ¼�\

� w � �P�jF%`b9_S=9];DSkA�J$U^;?I?6$Sk;R9<AgJ$UhA"M
>k�jF$H"J$@%>GIEi�I4HNF�B$U6������������������������������������� �=¥
� w � w ¥ �P�jF$H"J$@%>GIEi�I4HNF�B$UhA"M�>G|�>GI=VYU&9]­G>7������������������������������������������� � �

� w X �P�jF%`b9_S=9];DSkA�J$U^;?I?6$Sk;R9<AgJ$UhA"M
>k�jF$H"J$@%>GIeSkA�@%>#U8��������������������������������������� X��
� w X�w ¥ «³i�>GJ�>GI4HW`b9]­#H";^9]A�J ��������������������������������������������������������� X ¼

� w � ��A�;?>#UhAgJr9<82F%`<>G82>GJK;4HN;^9]A�JyH"J$@�>k�jF
>GI^9]8d>GJ%;4HW`�I?>#UR6%`<;kU9��������������������������� X �

� w � w ¥ 5�A�82>e>k�jF
>GI^9]8d>GJK;kU:������������������������������������������������������� X �

� ;<�=	+,>)�

?@���BAC,D,2	�������)�EGFH,I)+	��J�*,-�����*)�E(F�,I,-
�

�K

?L���K
�

,0�����=	+M8�����*,-/ N0O
¼ w ¥ O�A�;^9]|"H";^9]J�id;?B�>DSkA�J$UR;?I?6$Sk;^9]A�J������������������������������������������������������ � �

¥]¥



���

¼ w � �nI?I?A�I?u�I=>#@%6$S=9<J�irSkAj@%>#U ������������������������������������������������������������� �%¥
¼ w ¼ �nI?I?A�I?u�SkAgI?I?>#Sk;^9]J�idSkAj@%>#U������������������������������������������������������������ �$&
¼ w � �P�jF%`b9_S=9];�¹�A�J$U^;?I=6$Sk;^9]A�J$U������������������������������������������������������������ & �

¼ w X 5�A�82>e;?B�A�6�i�B%;4U�A�Jr9]8dF%`]>G8d>GJ%;4H";^9]A�JzH"J$@2M�6�;?6�I?>��lAgI?� ��������������������������� & &

� � �KF���MK

)�'���� ����

�+�
	@/ 10O
� w ��w ¥ xL6�;^`b9]J�>�A"Mh¹�B$H"F�;?>GID������������������������������������������������������� �%¥

� w ¥ ¹�B�>#S=��HN7%`<>�H"J$@+|g>GI^9ba²H"7%`]>�SkA�@%>#U ������������������������������������������������� ��¼
� w � �n9PH"J$@+� I^9]|�HNI^9_H";?>�SkA�@%>#U ��������������������������������������������������������� � �

� w � w ¥ �hB�> � 9]I4U^;E5�;?>GF ����������������������������������������������������������� \ �

� w � w � �h>#UR6%`<;kH"JK;kU������������������������������������������������������������������ \ �

� w � w ¼ mnI?>#U^>GJ%;4H";^9]A�J�S=B�>#S?�g9]J�i�;=B�>GA�I?>G8�U������������������������������������������ \ �

� w � w � � U&9]J�i ��>G­GA�6�;�� UL�hB�>GA�I=>G8 ������������������������������������������������� ¥ � �

� w � w X 5�6�7�u�F�I?>#UR>GJK;4HN;^9]A�J$U{HNJ$@+|�>GI^9ba²SGH";R9<AgJ ������������������������������������� ¥ � ¼
� w ¼ «-U&9]8dF%`]>�B�A"`]A�i�I4H"F�B%9_S�F�I?AKANMnU^V�U^;?>G8 ��������������������������������������������� ¥ � �

� w ¼ w ¥ ¹�B�A%AKU&9]J�i+H���>GVrF�I?A�7%`]>G8 ������������������������������������������������� ¥ � �

� w ¼ w � «�`]i�>G7�I4HW9_SGHW`b`]VzU&9]8dF%`]>Di�I4HNF�B$U���������������������������������������������� ¥]¥#¼
� w ¼ w ¼ «EI^9];?B�8d>G;^9]­k9]J�i+;?B�>ei�IkH"F�B�SkA"`]A�I^9]J�irF�I?A�7%`]>G8 ����������������������������� ¥]¥ �

� w ¼ w � « �LAN`<Agi�I4H"F�B%9_SDmnI?A%A"M7����������������������������������������������������� ¥]¥ �

� w � �h>#Sk6�IkU&9]A�J:������������������������������������������������������������������������� ¥ � X
� w � w ¥ �nJ$SkAj@%>#@Y9<J�F�6�;kU7����������������������������������������������������������� ¥ � X
� w � w � � U&9]J�i�;=B�> � H�U^; � A�6�I^9]>GI{� I4H"J$U�M�A�I=8 ��������������������������������������� ¥ �$&

� w X �PtYS=9]>GJK;LF�I=AKA"M�S=B�>#S?��>GIkU������������������������������������������������������������ ¥#¼%¥
� w � �hB�>DSkAN`<AgI^9]J�i�F�I?Ag7%`<>G8 A"M �hH"7$HW9�Z � AgI?;?J�A"�DZK¬¶>G|�9]J�Z�H"J$@�5�­G>Gi�>#@%V ��������������� ¥#¼ �

N 
��*	(	+,0�����H�*	�/ �>��N
X�w ¥ «EI?>DS=B�>#S?�"H"7%`]>:SkA�@%>#UhJ�>#Sk>#U?U=H"I?VrM�A�IhB�A"`]A�i�I4H"F�B%9_S�F�I?AKANM�U�� ����������������������� ¥#¼$&

� � EGF �H�2MK

)�'���� �>�2O

�
	���,�% ���*N



���������
	�� 


� � 	 ��� ��� � 	 � ���

OQH";?B�>G8�HN;^9_SGHW`PU^;?6$@g9]>#UEA"M
F�I?A%A"M�U{H"J$@�>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�i+SkAj@%>#UEF%`_HWV�>#@�H"J+9]8dF
A�I?;4H"J%;EI?A"`]>e9]JQ;?B�>
@%>G|�>k`]A�F�8d>GJ%;�A"M{;?B�>GAgI?>G;^9_SGHW`¦SkAg8dF�6�;?>GIdU?S=9]>GJ$Sk>�w � J.;?B%9_U�@g9TU=U^>GI?;4H";R9<AgJ�Z
�h>Y@%>G|�>k`]A�F�9_@%>#H�U�M�I?A�8
;?B�>GA�I=>G;^9_SGHW`nSkAg8dF�6�;?>GIDU?S=9]>GJ$Sk>�H"J$@�H"F�F%`]VQ;?B�>G8¤;=A�;?B�>�SkA�J$U^;?I=6$Sk;^9]A�JQA"M�>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�i+SkAj@%>#U
H"J$@�F�I?A%A"M�UGw
xL6�I
i�A%HW`�9_U/;?AeSkA�J$U^;?I?6$Sk;
>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�i¸SkA�@%>#U/;?B$H";
SGH"J�7$>h>GJ$SkA�@%>#@dH"J$@�@%>#SkA�@%>#@
H"J$@2F�I?A%A"M�Un;?B$H";�SGH"Jr7$>E|�>GI^9ba$>#@+H�Un>ktYS=9]>GJK;R`<V+H�UnF$AKU?U�9<7%`]>�wh�hB�>L>GI?I=A�I?u�SkA�I?I=>#Sk;^9]J�i�SkA�@%>#U�;=B$H";��h>
7�6%9b`_@zH"I?>e;?B�>�a$I4U^;E�KJ�A"�LJQH�U^V%8dF�;?A�;R9TSGH�`c`]V+i�A%A�@rM�H"8�9b`]V�A"M
>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�i+SkAj@%>#U�;?B$H";ESGH"J�7
>
>GJ$SkA�@%>#@+H"J$@d@%>#SkA�@%>#@�9]J2`c9]J�>#H"I�;^9]8d>�w�xL6�I¦SkAgJ$U^;?I?6$Sk;^9]A�J2A"M�B�A"`]A�i�I4H"F�B%9_S�F�I?A%A"M�U^VjUR;?>G8�U
>GJ$HN7%`<>#U
A�J�>h;?AE;?I4H"J$U�M�A�I=8 H"J%VeI^9]i�A�I?A�6$U/F�I=AKA"M²URVjU^;=>G8�9]J%;?AeA�J�>h�LB�AKU^>�F�I?A%A"M�U±Z"�LB%9b`<>�A�J%`]V�U&`b9]i�B%;^`]VD`]A�J�ig>GI#Z
SGH"Jd7
>{F�I=A�7$H"7%9b`b9TUR;^9_SGHW`b`<V�S=B�>#S=��>#@d7%V�;?B�>L>k�$H"8�9]J$H";^9]A�JrA"M�A�J%`]VdHDSkA�J$UR;4H"J%;
JK6�8�7$>GIhA"M�;?B�>k9]Ih7%9<;kUGw
q >�SkA�J$S=`]6$@%>L7%VE>k�jF%`_HW9]J%9]J�ieB�A"�z;?B�>#U^>hSkA�J$U^;?I?6$Sk;R9<AgJ$U�A"M�>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�iESkAj@%>#U/H"J$@EB�A"`]A�i�IkH"F�B%9_S
F�I?A%A"M�ULH"I?>eI?>k`_H";=>#@�w

����� � �!���&�$#]���"�!�!�'�(	!�_��* ���p-��K/

�
I=I?A�I?u�SkA�I=I?>#Sk;^9]J�i SkA�@%>#Ur�h>GI?>+9]J%;?I?A�@%6$Sk>#@�;?A @%>#H�`¸�h9];?B(HQM�6�J$@�H"8d>GJ%;4HW`eF�I?A�7%`]>G8 9]J�SkA�8d8�6�u
J%9_SGH";^9]A�J�´Q�LB�>GJ(Hz82>#U?U?H"i�>r9_UrU^>GJ%;dM�I?A�8 AgJ�>+F%`THgSk>y;=AsH"J�A�;?B�>GIWZ
9];29TUrANM�;?>GJ�@g9_U^;=A�I?;?>#@�HW`]A�J�i
;?B�>r�LH#V�w�«{J.>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�iQSkAj@%>rF�I?A"|�9_@%>#UdH�U^V�U^;?>G8�H";R9TS2�LHWV�A"M¸Hg@�@g9<J�i�9]J%M�A�I?8�H";R9<AgJs;?AQH
8d>#U?U=H"i�>dU^Ar;?B$H";E>G|�>GJQ9bMlF$H"I=;{A"Mh;?B�>�8d>#U?U?HNi�>e9_UDSkAgI?I?6�F�;?>#@�9]Jz;?I4HNJ$U^8�9_U?U&9]A�J�Z�;?B�>�I?>#Sk>k9]|�>GI�SGH"J
J�>G|�>GI?;=B�>k`<>#U=U�a$i�6�I?>+A�6�;��LB$H";�;?B�>+U^>GJ$@%>GI�9]J%;?>GJ$@%>#@�;?A�;?I4H"J$UR8�9];#w �{HN;?6�I4HW`b`]V�Z
;?B�>+F�I?Ag7$H"7%9b`c9];^V

¥#¼



��� �������
	���
��
����	��

;?B$H";�;?B�>+I=>#Sk>k9<|g>GI�SGH"J�I?>#SkA"|�>GI�;?B�>+A�IR9<iN9<J$H�`{8d>#U?U?HNi�>Y@%>#SkI=>#H�U^>#UdH�U:;?B�>YHN8dA�6�J%;�ANM�@g9_U^;?AgI?;^9]A�J
9]J$SkI?>#H�U^>#U±w�5"9]8�9b`_H"I^`]V�Z�;?B�>YHN8dA�6�J%;�ANM¸@g9_U^;?A�I?;R9<AgJ�;?B$H";�;?B�>+I?>#Sk>k9]|�>GI�SGHNJ�;?A"`]>GI4H";?>29]J$SkI?>#H�U^>#U2H�U
8dA�I=>eI?>#@%6�J$@�H"J%;h9]J%M�A�I=8�H";^9]A�J�9TU�H�@�@%>#@+;?A2;?B�>e;?I4H"J$UR8�9];?;?>#@r8d>#U?U=H"i�>�w
� JdB%9_UhU^>G8�9]J$HW` ¥W\ � � F$H"F
>GI#Z������������ �!���#"�$���%'&��(��)�*�+,)�-!./)��!�!0(1�"�$����#"�)�1$Z%5�B$HNJ�J�A�J �<5�B$H � � 


F�I?A"|�>#@�;^9]i�B%;
7$A�6�J$@�UnA�J�;?B�>LH"8dA�6�J%;
A"M�I?>#@%6�J$@�H"J$SkV�J�>G>#@%>#@d;=A{;?AN`<>GIkH";?>LHEi"9]|�>GJ�H"82A�6�JK;/A"M�SkA�I?u
I?6�F�;^9]A�J:9<Jr@g9TU=SkI?>G;?>{SkA�828�6�J%9_SGH";R9<AgJ�S?B$HNJ�J�>k`TU±wh5�B$H"J�J�A�Jd82Aj@%>k`]>#@2;?B�>LSkA�8d8�6�J%9_SGH";^9]A�JdF�I?Ag7%`<>G8
H�U/H{U�9<;=6$H";^9]A�J�9]J���B%9TS=B�A�J�>�9_U�;?I=V�9]J�ie;?A{UR>GJ$@e9]J%M�A�I?8�HN;^9]A�J�M�I?Ag8 H{URA�6�I4Sk>h;?AeH{@%>#U^;R9<J$HN;^9]A�J�A�|g>GI�H
S=B$H"J�J�>k`�;?B$H";�AjSGSGHgU&9]A�J$HW`b`]V+7$>#SkA�8d>#U�SkA�I?I?6�F�;?>#@r7%VdJ�A"9_U^>2�?5�>G> � 9<ig6�I?> ¥ u ¥ �4w�5�B$H"J�J�AgJ�@%>#U?SkI^9]7$>#@
HeSkA�@g9<J�i�U?S=B�>G8d>�9<J2�LB%9_S?Bd;=B�>L;?I4H"J$UR8�9];?;?>GI/7�I?>#H"��U/;?B�>hA�I^9]i"9]J$HW`$8d>#U?U=H"i�>�9]JK;?AeF%9]>#Sk>#UGZ�H�@�@�U
URA�8d>
I?>#@%6�J$@�H"J%;�9]J%M�A�I=8�H";^9]A�J.;?A�>#HgS?B.F%9]>#Sk>�;?A�M�A�I=8 H2$�) 34� 56)�*�3�Z�HNJ$@z;?B�>GJ�U^>GJ$@�U�;=B�>�SkAj@%>G�hA�Ik@�UGw
�hB�>�SkAj@%>G�hA�I4@�UEH"I?>�S?B�A%U^>GJzU^Ad;?B$H";�9bM�;?B�>�I?>#Sk>k9]|�>#@QU&9]i�J$HW`�@%AK>#UEJ�Ag;{@g9 �¶>GIe;=AKAd8�6$S=B+M�I?A�8 ;?B�>
U^>GJ%;¸U�9<igJ$HW`�Z$;?B�>�I?>#Sk>k9]|�>GIE�h9b`b`�7$>dH"7%`]>�;?AdI?>G82A�|g>e;?B�>�@g9_U^;?AgI?;^9]A�J�M�I=A�8�;?B�>�I?>#Sk>k9]|�>#@QU&9]i�J$HW`�Z
a$i�u
6�I?>rA�6�;D��B%9TS=B�SkAj@%>G�hA�I4@v�¦HgUDU^>GJ%;#Z
H"J$@QF$H�U=UD;=B�>�SkA�I?I?>#Sk;=>#@z8d>#U=U?H"i�>dAgJz;?A�;=B�>�@%>#U^;^9]J$H";^9]A�J�w
5�B$H"J�J�A�Jz@%>ka$J�>#@zH2J�A�;^9]A�JzSGHW`b`]>#@Q;?B�>7$��98:��$;"��#+eANMlH+S?B$H"J�J�>k`�Z��LB%9_S=Bz@%>#SkI?>#H�U^>#UeH�U�;?B�>dH"8dAg6�JK;

INFORMATION

SOURCE TRANSMITTER RECEIVER DESTINATION

MESSAGE MESSAGE

RECEIVED

SIGNAL

SIGNAL

NOISE

SOURCE

CHANNEL

< �HM*��

,8� ? � ´�5�B$H"J�J�A�J � ULU=S?B�>G8�HN;^9_SeA"MPH2SkA�8d8�6�J%9_SGH";^9]A�JyURVjU^;=>G8�w

A"MhJ�A"9_U^>dA�Jz;=B�>:S=B$H"J�J�>k`�9<J$SkI=>#H�U^>#UGZ/H"J$@z@%>G8dA�J$UR;?I4H";?>#@�;?B$HN;E9<;�9_UE9]8dF$A%U?U&9]7%`]>�;?A+I=>k`c9_H"7%`]VsUR>GJ$@
9]J%M�AgI?8�H";^9]A�JvM�I?Ag8 ;?B�>�U^A�6�IkSk>d;?A+;?B�>�@%>#UR;^9]J$H";^9]A�JsH";DH�I4H";?>�;?B$HN;e>k�[Sk>G>#@�U�;?B�>�SGHNF$H�S=9];�VQA"Mh;?B�>
S=B$H"J�J�>k`�w��hB%6$UGZ/;?B�>�SGH"F$H�S=9];^VQA"ML;?B�>+S?B$H"J�J�>k`L@%>G;?>GI?8�9]J�>#U�B�A"�µ8�6$S=BzI?>#@%6�J$@�H"J%;�9<J%M�A�I?8rH";^9]A�J
;?B�>d;=I4H"J$U^8�9];?;=>GIeJ�>G>#@�UD;=A�H�@�@Q;?A+>#H�S=BzF%9]>#Sk>rA"M¦H�8d>#U?U?H"ig>�w �h>G8�H"I?�"H"7%`]V�Zh5�B$H"J�J�A�J��¦HgUeH"7%`]>
;?Ad@%>G8dA�J$UR;?I4H";?>E;?B$H";�;?B�>GI?>E9_ULH�SkA�@g9<J�i+U?S=B�>G8d>e;?B$H";�>GJ$H"7%`]>#ULAgJ�>e;?ADI?>k`b9_H"7%`]VyUR>GJ$@29<J%M�A�I?8rH";^9]A�J
M�I?A�8 ;=B�>YU^Ag6�I4Sk>�;=A�;?B�>+@%>#U^;^9]J$H";^9]A�J�HN;�H"J%VQI4H";?>�`]A"�h>GI�;?B$H"Jz;?B�>+SGH"F$H�S=9];^V�wQO�AgI?>GA"|�>GI#Z�6$U�9<J�i
U^6$S=B�H�SkAj@g9]J�i+U?S?B�>G82>�Z�A�J�>eSGH"J�H"I?7%9];?I4HNI^9b`<VrI?>#@%6$Sk>�;?B�>eF�I?A�7$H"7%9b`b9];^V�;?B$HN;¦H:8d>#U?U?H"ig>{�h9b`b`�M�HW9b`�;?A
I?>#H�S=Bz;?B�>+@%>#U^;^9]J$H";R9<AgJ��h9];?B�A�6�;�Hg@�@g9<J�izH"J%Vz>k��;?I4H�I?>#@%6�J$@�H"J%;e9]J%M�AgI?8�H";^9]A�J�´�AgJ�>�J�>G>#@�8d>GI?>k`]V



��� � ������� 
 �	��	�
��,	�
�� �
	�	�
�
 ���

9]J$SkI?>#H�U^>�;?B�>DU&9]­G>DANMP;?B�>�F%9]>#Sk>#Uh9]J%;?Ad�LB%9_S=B�;?B�>�8d>#U?U?H"ig>L9_U�7�I?A���>GJ�w
��6�;#Z";=B�>GI?>h�¦HgU�HeSGH";4S=B�w q B%9b`]>e5�B$H"J�J�A�J�@%>G82A�J$U^;?I4HN;?>#@e;?B$HN;�9];/9_U/F$AKU=U&9]7%`<>E;?AE>GJ$SkAj@%>¦`<AgJ�i�>GI

H"J$@Y`<AgJ�i�>GI{F%9]>#Sk>#U�A"M
8d>#U?U?H"ig>#UGZ�B�>�@g9_@�J�A�;LF�I=>#U^>GJK;EHd>ktYS=9]>GJ%;{82>#H"J$U�M�A�I{@%A"9]J�i+U^A$wh�hBK6$U±Z�;?B�>
U^;?6$@%V2A"M�>GI?I?A�I?u�SkAgI?I?>#Sk;^9]J�i�SkA�@%>#U��LH�U/7$A�I=Jd9]J+H"JYHN;?;?>G8dF�;
;?A�a$J$@�SkA�@g9]J�i�U?S=B�>G8d>#U�;?B$H";�H"F�F�I=A#��u
9]8�H";?>e;=B�>{F
>GI^M�AgI?8�H"J$Sk>eF�I?Ag8�9_U^>#@r7KV�5�B$H"J�J�A�J�HNJ$@d;?A�a$J$@�>ktYS=9]>GJK;h9]8dF%`]>G8d>GJ%;4H";R9<AgJ$ULA"M/;?B�>#U^>
SkA�@g9<J�idU?S=B�>G8d>#UGw � Jd;?B%9_U�;?B�>#U&9_UGZ%�h>hF�I?>#U^>GJ%;h;?B�>ha$I4U^;�UR6$S?B+SkAj@g9]J�idU?S=B�>G8d>h9]Jr�LB%9_S?Br;?B�>eSkA�8dF�6�u
;4H";R9<AgJ$HW`²>���A�I?;�J�>G>#@%>#@r;?AD>GJ$SkA�@%>DH"J$@r@%>#SkAj@%>DSkAgI?I?6�F�;?>#@rSkAj@%>G�hA�Ik@�U
9_UhU^;?IR9TSk;R`<V2F�I?A�F$AgI?;^9]A�J$HW`�;?A
;?B�>h`]>GJ�i�;=BdA"M²;=B�>{SkAj@%>G�hA�Ik@�UGw
�hB%9_U
>GJ$H"7%`]>#U�6$U
;?ADHNI?7%9];?I4H"I^9b`]V�I?>#@%6$Sk>L;?B�>�F�I?A�7$H"7%9b`b9];�V2A"M²>GI?I=A�I/9]J
SkA�8d8�6�J%9_SGH";^9]A�J2�h9];?B�A�6�;l@%>#SkI=>#H�U&9]J�i�;?B�>hI4H";?>hA"M�;?I4HNJ$U^8�9_U?U&9]A�JdAgI/9<J$SkI=>#H�U&9]J�i�;?B�>{SkA�8dF�6�;kH";^9]A�J$HW`
�hA�I?�dI=>#f�6%9]I?>#@�w

����� � 5�� ������� �&/�� �&9G�.���p�"9q/

q B�>GJ��h>�SkA�J$U^;=I?6$Sk;�>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�isSkA�@%>#UGZh�h>�H"I?>ySkAgJ$Sk>GI?J�>#@��h9];?B�;?B�>�;=I4H"J$U^8�9_U?U�9<AgJ�A"MDH
8d>#U?U=H"i�>�Z
7�6�;d�h>29]i�J�A�I?>r9];4U�SkA�J%;?>GJ%;#w � J�;?B�>�U^>#SkA�J$@.F$H"I=;�ANM{;?B%9_U�;?B�>#U&9_UGZ��h>�>k��F%`]A�I?>+B�A"��H
I?>#Sk>k9]|�>GIDSGH"J�7$>#SkA�82>:SkAgJK|g9]J$Sk>#@�;=B$H";{H28d>#U?U?H"ig>DB$H�UEH�F$H"I?;R9TSk6%`_H"IDSkAgJK;?>GJ%;L�LB%9b`]>dA�J%`]V+I?>#Hg@g9<J�i
HzU^8rHW`b`{F$A�I=;^9]A�J�A"ME;?B�>�8d>#U=U?H"i�>�wb® q >rM�AgI?8�HW`b9]­G>�;?B%9_U27KV.I?>#fg6%9]I^9]J�i�;?B$H";�;?B�>�82>#U?U?H"i�>r7$>QH
@%>G8dA�J$UR;?I4H";^9]A�J+ANMnU^Ag8d>EM�HgSk;#Z$H"J$@r�h>DSkA�J$U&9_@%>GIe;?B�>DSkAgJK;?>GJ%;LA"M
;?B�>e8d>#U=U?H"i�>e;?A27$>D;=B�>e;?I?6�;?B+A"M
;?B$H";�M�H�Sk;#w��¦B$H";�9TU±Z$�h>e;?I?>#HN;l;=B�>e8d>#U?U?H"ig>DH�ULH�F�I?A%A"M?w

«�F�I=AKA"M�9_U/;?B�>�8d>#H"J$U 7KV��LB%9_S?B�A�J�>�8�H";?B�>G8rH";^9_S=9_H"Jd@%>G8dA�J$U^;?IkH";?>#U ;?B�>�;?I=6�;?BDA"M²HNJ�H�U?UR>GI?;^9]A�J
;?A�H"J�A�;?B�>GI#w � @%>#HW`b`<V�Zj9<;LU^B�Ag6%`T@27$>e8�6$S=Bd>#H�U&9]>GI�M�A�I�;?B�>EA�;?B�>GI�;?AD7
>#SkA�8d>eSkA�J%|�9]J$Sk>#@rA"M�;?B�>L;=I?6�;?B
A"Mh;?B�>�H�U?UR>GI?;^9]A�Jz7%V�I?>#Hg@g9<J�iQH+F�I?A%A"MhA"M�9];D;=B$H"Jz7%VvHN;?;?>G8dF�;^9]J�i+;?A�@%>GIR9<|g>d;?B�>d|�>GIkH�S=9];�VQA"Mh;?B�>
H�U?UR>GI?;^9]A�J�M�I=A�8µU?SkI4H";kS?B�w
�hB%6$UGZ��h>h|g9<>G�(HeF�I?A%A"M�H�U
H�`_H"7$A�I=u�U?HW|�9]J�id@%>G|�9_Sk>�´
7%VDF�I=A�|g9_@g9]J�i�F�I=AKA"M�UGZ
�h>hF�I?A"|�9_@%>EA�;?B�>GI4U/�h9];?B2;?B�>hM�I?6%9];4U/A"M�A�6�I/`_H"7$AgI#Z�7�6�;hU^F$H"I?>h;?B�>G8 9<;kU
F$HW9]J$U��Ww ��V�9]J$S=`]6$@g9]J�i�>k��;?I4H
@%>G;4HW9b`_UDHNJ$@�7$HgS?�%i�I?A�6�J$@�8�HN;?>GI^9_HW`�Z��h>�8rH"��>DAg6�IeF�I?AKANM�UEH�SGSk>#U?U&9]7%`]>r;?A�Hd7�I=AKH�@%>GIDH"6$@g9]>GJ$Sk>�w � M
�h>DU^6�F�F%`]VyU^6%t+S=9<>GJ%;e@%>G;4HW9b`�Z�;?B�>GJ�A�J�>DH�`<82AKU^;{SkA�82F%`<>G;=>k`<V�9]i�J�A�I4H"J%;LA"M
8�H";=B�>G8�H";^9_SGUEU^B�A�6%`_@+7
>
H"7%`]>D;=A�S?B�>#S=�r;?B�>e|�>GI4H�S=9];^VrA"MPAg6�I{S=`_HW9]8�UGw
� JzF�I^9]J$S=9]F%`]>�Z�H"J%V�8�H";=B�>G8�H";^9_SGHW`lS=`_HW9]8 HNJ$@zH�SGSkA�8dF$HNJKVg9]J�i+F�I?AKANM¦SGH"Jz7
>d>k��F�I?>#U?U^>#@Q6$U�9<J�i

���	�������! �"$#&%&"'#&��()�!#&*	+-,/.	"0%&�1 �(	+-2)3$��2	4-"5#&*)�/+-2	#&%&�	(76)8�#9+-��2:��;<#&*7�=����,&,� �3���>?.76)#@��27��81 �272)�A#/.B�C,&6)%&�C#&*D �#
#&*7�=.B�	()"$E�+F4F4G;H6I4FJ74F4<#&*7�=K)%&�A��+-,&��,/�L �(7�M+-25#&*7�/+-2	#&%&�	()678�#9+-�A2�N

O�P �=*7��KB�C#&*B �#Q#&*I+-,@(I+-,&,&��%&#� �#9+-��2: �8R*	+-��SA��,/#&*	+-,/3A�	 14HN



��� �������
	���
��
����	��

HvM�>G�¤H��K9]A�8�UrH"J$@�HsU&9]8dF%`]>zSGHW`_Sk6%`]6$UGw-�hB�>�|g>GI^9ba$>GI+A"M�U^6$S=B�HQF�I?A%A"MDJ�>G>#@�A�J%`]V�7$>zH"7%`]>Q;?A
S=B�>#S?�Q;?B$H";DSk>GI=;4HW9]JsU&9]8dF%`]>+U^;?I^9]J�i�AgF$>GI4H";R9<AgJ$UDH"I?>�F
>GI^M�AgI?8d>#@zSkA�I=I?>#Sk;^`]VzH"J$@Q;?B$H";DUR;?I^9]J�iKUEB$HW|�>
7$>G>GJrM�HW9];?B%M�6%`b`<V�SkAgF%9<>#@YM�I=A�8µA�J�>EF$H"I?;hA"M/;?B�>{F�I=AKA"M/;?AdH"J�A�;?B�>GI#w ��Vd8�HN��9]J�id;?B�>EF�I?A%A"M�UlU�`c9]i�B%;^`]V
`]A�J�i�>GI#ZN9];
9_U
F
AKU?U&9]7%`]>e;?ADSkA�J$U^;=I?6$Sk;
M�A�I?8�HN;4U�M�A�I
F�I?A%A"M�U 9]J��LB%9_S=B�;=B�>l|g>GI^9ba$>GIlAgJ%`<V�J�>G>#@�U�;?ADS=B�>#S?�
;?B$H";LH�SkA"`b`]>#Sk;^9]A�J�ANM�F�I?>Gu�U^F
>#S=9ca$>#@�SkA�J$@g9];^9]A�J$ULH"I?>E8d>G;#Z%>#H�S=B+A"M���B%9TS=B�AgJ%`<V29]JK|gA"`]|�>#ULH�SkA�J$U^;4HNJK;
J%6�8�7
>GIdA"M{7%9];4U:A"M{;?B�>rF�I?A%A"MRwQ«�;�;=B%9TU:F$A"9]J%;#Z/9];�U^>G>G8�U:;?B$H";D�h>rB$HW|�>�8rH�@%>+;?B�>r;4H�U^�zANM{;?B�>
|�>GI^9ba$>GILH�U�U&9]8dF%`]>¸H�UP9_UlSkAgJ$Sk>k9<|"H"7%`]V�F
AKU?U&9]7%`]>�w ��6�;WZK7%VdHW`b`]A��¦9<J�i�M�A�IlH¸`b9<;=;^`]>{6�J$Sk>GI?;kHW9]JK;^V�Z%�h>{SGH"J
8�H"�g>E9<;�>G|�>GJyU&9]8dF%`]>GI#w

�¦B�>ySkA�8dF%`]>k�%9];�V�S=`_H�U?UrJ�AgJ�u�@%>G;?>GI?8�9]J%9_U^;^9_S�F$A"`]V%J�A�8�9_HW`D;^9]8d>�Z�6$U^6$HW`b`]V SGH�`c`]>#@����lZ�I?A�6�igB%`<V
SGH"F�;?6�I=>#UD;=B�>�U^>G;DANMlM�H�Sk;4U�;?B$H";�B$H#|g>dF�I?A%A"M�U��LB�AKU^>+U&9]­G>29TU�F
A"`]VKJ�A�8:9TH�`l9]J�;?B�>:`<>GJ�ig;?BsANM¦;=B�>k9<I
U^;4HN;?>G8d>GJ%;#w
5"9]8�9b`_H"I^`]V�Z�;?B�>eS=`_H�U?U�J�A�J�u�@%>G;?>GI?8:9<J%9_U^;R9TS�>k�jF
A�J�>GJ%;^9_HW`�;^9]8d>�Z����	�
�lZKSGHNF�;?6�I?>#U�;?B�>eU^>G;
A"M
M�H�Sk;4Uh;=B$H";{B$HW|�>eF�I=AKA"M�U��LB�AKU^>�U&9]­G>D9_U�>k�jF
A�J�>GJ%;^9_HW`
9]Jy;=B�>�U&9]­G>�A"M�;?B�>�U^;4H";?>G82>GJK;LANM�;?B�>eM�H�Sk;#w
� JQ;?B�>k9]I�F�I?AKANM�;?B$H";����
����¨ ������Z��hH"7$HW9�Z � A�I?;?J�A"�DZ$HNJ$@y¬¶6�J$@�� � � ¬ \%¥ 
 @%>G8dA�J$U^;?IkH";?>#@�;?B$H";
9];e9_U�F$AKU=U&9]7%`<>r;?A78 *�)�� ��� "�% "��9�#"�$��4%�% +�|�>GI^9bM�VQ;?B�>2;?I?6�;?BQA"MLA�J�>dANMl;?B�>#U^>2>k�jF
A�J�>GJK;R9TH�`c`]V�`]A�J�i�F�I?A%A"M�U
�LB%9b`]>{AgJ%`<V�I?>#Hg@g9<J�i�HEF$A"`]V%J�A�8�9_HW`�JK6�8�7$>GI�A"M$;?B�>L7%9];4UnA"M²;=B�>lF�I=AKA"M?w q 9<;=B�A�6�;
I?>#H�@g9]J�iD;=B�>l��B�A"`]>
F�I?A%A"M?Z�;?B�>D|g>GI^9ba$>GIDSGH"J�J�A�;L7
>:Sk>GI=;4HW9]J�;?B$HN;h9];L9_UE;?I?6�>�w ��6�;#Z
7KV+I?>#Hg@g9<J�i+HrU^8�HW`b`�F
A�I?;^9]A�J�A"M�;?B�>
F�I?A%A"M?Z
;?B�>r|�>GI^9ba$>GI�SGH"J.7$>+|�>GI=VsSkA�J%a²@%>GJ%;d;?B$H";�9];�9TU:;?I?6�>�wz�hB$H";�9_UGZ
;=B�>+|�>GI^9ba$>GId�h9b`b`¸HW`]�LHWVjU
H�SGSk>GF�;DHrSkA�I?I?>#Sk;EF�I?A%A"M�A"MLHd;?I=6�>�U^;4HN;?>G8d>GJ%;!�$7�6�;WZ
9cMh;?B�>�|�>GI^9ba$>GIe>k�$H"8�9]J�>#UeHdF�6�I=F$A�I?;=>#@�F�I=AKA"M
A"M�H�M�HW`_U^>�U^;4H";=>G8d>GJK;WZ�;?B�>GJ�;?B�>e|�>GI^9ba$>GIE�h9b`c`/I?>^·�>#Sk;�;?B�>eF�6�I?F$AgI?;?>#@+F�I=AKA"M
�h9];?B+B%9]i�B�F�I?A�7$H"7%9b`b9];�V�w

�¦B�>eM�A"`b`<A"�h9]J�i�V�>#H"I#Z �hH"7$H�9�Z � A�I?;?J�A"�DZ
¬�>G|�9]J�Z/H"J$@�5�­G>Gi�>#@%V � � � ¬/5 \�¥ 
 >k��F%`_HW9]J�>#@QB�A"� U�9<82u
9b`_H"ID;?>#S=B�J%9_f�6�>#U�SkA�6%`_@Q7$>rSkA�8�7%9<J�>#@v�h9];?BzU^A�8d>�J�>G�³9_@%>#H�Ue;=AYSkA�J$UR;?I?6$Sk; �#*���1�� 8:�4* �;1�� 8 *�) ) -��LA"M
H"J%V�8�H";?B�>G8rH";^9_SGHW`DU^;4H";?>G82>GJK;#w��¦B�>k9<I+;=I4H"J$U^F$H"I=>GJK;rF�I?A%A"MDA"M�H.U^;4H";?>G82>GJK;d�LH�U2A�J%`]V�U�`c9]i�B%;^`]V
`]A�J�i�>GI�;?B$H"J�;?B�>dM�A�I?8rHW`�F�I?A%A"MhM�I?Ag8 �LB%9_S?B.9];D�LH�U�@%>GI^9]|�>#@�Z
7�6�;�9<;dSkA�6%`_@.7
>�F�I?Ag7$H"7%9b`c9_U^;R9TSGH�`c`]V
|�>GI^9ba$>#@ 9<J(;^9]8d>+F
A"`]VKu�`]A�i%H"I^9];?B�8�9_S.��|g>GI?VsU^8�H�`c`���9]J�;?B�>QU&9]­G>�A"Me;?B�>�F�I=AKA"MDH"J$@.;?B�>Q@%>Gi�I?>G>+A"M
SkA�J%a²@%>GJ$Sk>�@%>#U&9]I?>#@�w � J-H�I?>k`_H";?>#@³U^>GI^9]>#U�A"MdF$H"F
>GI4U�7KV � >k9]i�>�Z��{AN`T@%�LH�U=U^>GI#Ze¬�A"|��HgU^­�Z�5KHWM�I4H�Z
H"J$@v5�­G>Gi�>#@%V � � �¸¬ ¯ \�¥ 
 Z$«EI?A�I4H2H"J$@Q5KHWM�I4H � «�5 \ � 7 
 Z²HNJ$@+«EI?A�I4H�Z
¬�6�J$@�Z�O�A�;^�¦HNJ%9�Z¶5�6$@�H"J�Z�H"J$@
5�­G>Gi�>#@%V � «e¬�O ¯ \ �

 Z�F�I=AKA"M�Ue�h>GI?>+SkI?>#H";=>#@z;?B$HN;�SkA�6%`_@�7$>+F�I?A�7$HN7%9c`b9_U^;^9_SGHW`b`]V�|g>GI^9ba$>#@z7%Vz>k�$H"8du
9]J%9]J�i�A�J%`]VzH�SkAgJ$U^;4H"J%;{J%6�8�7$>GIeA"MhI4H"J$@%A�8:`<VQS?B�A%U^>GJQ7%9<;kUEA"Ml;?B�>�F�I?A%A"M?w�� ��A"�l>G|g>GI#Z$;=B�>:U�9<­G>�A"M

��� *7��,&�=#9"	KD��,/��;<K)%&�	��;H,Q*B �S��C3��A2)�C.	"!#&*)�=2D �����, �"!$#&%('�)*#&!$+�%,�&)�!$-�-/.0'�>1)�!$-&23#&2�465746'8�"4:90#�5:57;<93=,+393>?#&2�57+�)�!$-�-/.0'�>7 �27(
=,-157-3@&!$#0)*=,4:9A)�!$-�-/.0'�N P �=K)%&��;H��%Q#&*)�=2D ���� =,-157-3@&!$#0)*=,4:9A)�!B-C-/.3'R>�+-2	#&%&�	(7678���( .	"�D���S�+-2�>?.B��8� �67,&��>? �, +-2  L*7��4-�A3�%� ��0>



��� � ������� 
 �	��	�
��,	�
�� �
	�	�
�
 ���

;?B�>#U^>eF�I=AKA"M�Uh�LH�ULHN;�`]>#H�UR;{f�6$Hg@%I4H";^9_SE9]J�;?B�>DU&9]­G>DA"M
;?B�>eA�IR9<iN9<J$H�`PF�I?A%A"M�UGw
q >:SkAgJ$U^;?I?6$Sk;�F�I?AKANM�UE;?B$HN;DSkA�8�7%9<J�>2;?B�>�H�@%|"H"JK;kH"i�>#UEA"Mh7$>k9]J�iQJ�>#H"I^`]VQ`b9]J�>#H"I�9<J�;?B�>�U&9]­G>dA"M

;?B�>�A�I^9]i"9]J$HW`�F�I=AKA"M�UeH"J$@�B$HW|�9]J�i+|�>GIR9ca$>GIkUE;?B$H";eI?6�J�9]JzF$AN`<V%u�`]A�iKH"IR9<;=B�8�9_S�;^9]8d>�H"J$@�I?>#Hg@�AgJ%`<VQH
SkA�J$U^;kH"JK;hJ%6�8�7$>GIEA"MP7%9];4U¦A"MP;=B�>eF�I?AKANMRw
��A�;?>�;?B$H";L�h>�@%A�J�A�;eH�@%|�A�SGH";?>�;?B�>�6$U^>DANMlU^6$S?BQF�I?A%A"MlU^V�U^;?>G8rUL7%V+F�I4H�Sk;^9_S=9]J�i+8�H";=B�>G8�H";^9]u

S=9_H"J$UGw�«�8�H";=B�>G8�H";^9_S=9_H"J�9TU�I4HNI?>k`]VsU?H";^9_U&a$>#@��h9];?B.8d>GI?>k`]V.�KJ�A"�h9]J�iQ;?B$H";�HrM�H�Sk;e9_U�;?I?6�>�wQ�hB�>
>k�$S=9<;=>G8d>GJK;rA"Me8�H";?B�>G8rH";^9_SGU�`b9]>#U29<J�6�J$@%>GI4U^;4HNJ$@g9<J�i���BKV�w q B%9b`]>QA�J�>+8�9]i�B%;�A�7�;kHW9]J�U^6$S?B(H"J
6�J$@%>GI4U^;kH"J$@g9]J�iy7%VzI?>#Hg@g9<J�iQH+B�A"`]A�igI4H"F�B%9_SdF�I=AKA"M?Z 9];D�hA�6%`_@z7
>�8�6$S=BsU&9]8dF%`]>GId;?A+I=>#H�@zH+F�I=AKA"M
�LI^9];?;=>GJQ9]JsF%`_HW9]J�`THNJ�i�6$H"i�>�@%>#U�9<igJ�>#@QM�A�Ie>#H�U^VzSkA�82F�I?>GB�>GJ$U&9]A�J�w q >�U^;=6$@%VyB�AN`<Agi�I4H"F�B%9_S�F�I?A%A"M�U
7$Ag;?B+7$>#SGH"6$UR>e�l>e�LH"J%;�;=ADa$J$@rAg6�;lB�A"��`b9];?;^`]>D�hA�I?�2A�J�>eJ�>G>#@+@%Ad;?A�|�>GI^9bM�V�H�M�H�Sk;LH"J$@27$>#SGH"6$U^>�Z
9]J�;=B�>LF�I?A�Sk>#U?U
A"M�U^;=6$@%V�9]J�iD;=B%9TUnM�6�J$@�H"8d>GJ%;4HW`²fg6�>#U^;^9]A�J�Z%�h>LA�7�;4H�9<J2I?>#U^6%`];4U
;=B$H";�B$HW|�>�9]8dF$AgI?;4H"J%;
9]8dF%`b9_SGH";^9]A�J$U�9]J�A�;=B�>GI{H"I?>#H�U±w

«E8dA�J�i�;?B�>�;?>#S=B�J%9_f�6�>#U/6$UR>#@e;?A{SkAgJ$U^;?I?6$Sk;
H"J$@eH"J$HW`]V%­G>hB�A"`]A�i�I4H"F�B%9_SnF�I?AKANM�UGZW�h>��hA�6%`_@E`b9]��>h;?A
F$AN9<J%;eA�6�;e;?B�>�9]8dF
A�I?;4H"J$Sk>2A"M�;?B�AKU^>d@%>GI^9]|�>#@yM�I?Ag8¤;?B�>dU^;=6$@%V�A"M?´{S=B�>#S?�"H"7%`]>�Z�U^>k`bM�u�;?>#U^;4HN7%`<>��"U^>k`bM�u
SkA�I?I=>#Sk;4H"7%`]>�ZlHNJ$@zI4HNJ$@%A�8du�U^>k`bM�u�I?>#@%6$S=9]7%`<>vM�6�J$Sk;^9]A�J$U � � � ��\ Z �E5 \ � Z �l¬ � \ ��Z �h6�7 \ �
Z �¸¬�� ¯ \%¥ Z
�D5 \ � Z�¬
9]F \%¥ Z � � \ �%Zh5�6$@ \ � Zh5�B�> \%¥ 
 ��;?>#S=B�J%9_f�6�>#U2M�A�I�I?>#@%6$S=9]J�isAg6�I�@%>GF$>GJ$@%>GJ$Sk>QA�J�I4HNJ$@%A�8du
J�>#U?U � ��� �g\ Z � 6$S \%¥ 
 �"9]JK;=>GI4H�Sk;^9]|�>EF�I?A%A"M�U � �hH"7 � X%Z �hO � � Z �eO�� ��\ Z �eO � � X%Z ��A � � q � � Z � �E5 � � Z
¬ � � � \ ��Z�5�B$H \ �[Z � ¬ \ � ZP¬P5 \%¥ Z � � ¬ \%¥ 
 ��H"J$@.>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�izSkA�@%>#U�� �D5 \ � Z � q Z � � ¬P5 \%¥ 
 w
�hB�I?Ag6�i�B�8rH"JKV�A"M/;?B�>#U^>E�lAgI?�jUnA�J�>�a$J$@�ULH�SkA�8d8dA�JrHW`]i�>G7�I4HW9_SE;?B�I?>#Hg@�9]J$U^F%9]I?>#@�7KVd;=B�>{�hA�I?��A"M
5KS=BK�LH"I?;=­ �b5KS?B � � 
 wh�hB�>�SkI?6%��ANM�A�6�I{SkA�J$U^;=I?6$Sk;^9]A�JQA"M
B�A"`]A�i�I4H"F�B%9_S�F�I?A%A"M�U�9_UeH�F�6�I?>k`]VyHW`]i�>G7�IkHW9_S
U^;4HN;?>G8d>GJ%; ���hB�>GA�I?>G8 � w � w ¥#\ w

�¦B�>L8�HW9]J�H"F�F%`b9_SGH";^9]A�J+ANM SkAgJ$U^;?I?6$Sk;^9]A�J$UnA"M�B�A"`]A�i�I4HNF�B%9TS�F�I?A%A"M�U/B$H�U
7
>G>GJ+;?AeF�I?A"|�>L;?B�>�B$H"I4@%u
J�>#U?U2A"MEa$J$@g9<J�i�H"F�F�I?AW�%9]8�H";?>�U^AN`<6�;R9<AgJ$Ud;?A.Sk>GI?;4HW9]J�AgF�;^9]8�9]­#H";^9]A�J�F�I=A�7%`]>G8�UGw �LA�;kH"7%`]>�F$H"F
>GI4U
9]Js;=B%9TU�@g9]I?>#Sk;^9]A�J.9]J$S=`]6$@%> � m � \%¥ Z � �¸¬ ¯ \%¥ Z «D5 \ � 7�Z�«e¬�O ¯ \ � Z�¬ � \ � Z � 6$S \�¼ Z � �e¬�� \�¼ Z ���\ � Z
��5 \ � Z�« ��5�5 \�¼�
 w ��A"`]A�i�IkH"F�B%9_S�F�I?A%A"M�U�B$HW|�>dHW`_U^A+7$>G>GJ.H"F�F%`b9<>#@�;?A+F�I?Ag7%`<>G8rU�9<J�8�H"J%VyH"I?>#HgULA"M
SkA�8dF%`]>k�%9];�V�;?B�>GA�I?V �<¹ � ¬/5 \�¼ Zg¹ � ¬/5 \ � Z���9b` \ � Z���9b` \ � Z"O�9_S \ � Z��e¬�� ¯ \ � 
 w q B%9b`]>LJ�A�;/F�I?A�F$>GIR`<V�H"J
H"F�F%`b9_SGH";^9]A�JdANM²B�A"`]A�i�IkH"F�B%9_S�F�I=AKA"M�;?>#S=B�J�A"`]A�i�V�Z"A�6�I
SkA�J$U^;?I=6$Sk;^9]A�J$U/A"M²>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�i¸SkA�@%>#U/�h>GI?>

�� �8R*5.	+-#/��;G+-2I;H�A%&�! �#9+-�A2 +-2  C*)��4-��3�%� �K)*	+-8!K)%&�	��; +-,@%&�	�D��8�#&��(0+-25#&*7�=��2	#9+-%&�C,&#&%&6)8�#&67%&��N �I�A���� �6)#&*7��%&,@%&��,&��%&SA��#&*7�
#&��%&� )�!B-&20#&2�465747'��"4:93#C5:57; 90=,+393>&#&2 57+); ��%GK7%&�	��; ,&"	,&#&����,G+-2�EQ*I+-8�*!#&*)� K)%&�	��;�8�*7��8	
A��%<%&�� �(7, #&*7�Q,&#� �#&������2	# #&�@.B�QK)%&��SA��(
 �27(567,&���"!$#&%('�)*#&!$+�%,�	�A%<=,-157-3@&!$#0)*=,4 9 #&��()��,&8�%9+-.B��,&"	,&#&����,Q+-25EQ*I+-8�*5#&*)�=,&#� �#&������2	#@��;<#&*7�=#&*)����%&��� #&��.B�CK)%&��SA��(
+-,/��2)8��	(7��(5,&��#&*D �#Q#&*7�=K)%&�	��;�8�*7��8	
A��%Q��2	4-"027����(7,/#&��%&�1 �(  �8��A2),&#� �2	#Q2	6)�C.B��%@��;G+-#&,/.	+-#&,�N



��� �������
	���
��
����	��

9]J$U^F%9]I?>#@�7KV2;?B�>#U^>eF�I?A%A"M�UGw
�hB�>GV��h>GI?>E7$AgI?J+A"M�H"JYHN;?;?>G8dF�;h;?A�a$J$@+H"J�HW`];?>GI=J$H";^9]|�>DSkA�J$U^;=I?6$Sk;^9]A�J
A"M
B�A"`]A�i�I4HNF�B%9TS�F�I?A%A"M�U±ZjHNJ$@+�h>eB�A�F$>e;=B$H";L;?B�>GVrA�J�>D@�HWVYH�9T@Y9]J�;?B%9_U�>��¶AgI?;#w

����� � 	��B���(	s���!� �&9�	s5���/ 	B5��K/!��/

q >E7$>Gi"9]J�9<JQ5�>#Sk;R9<AgJ ¥ w � �¦9<;=B�H"Jd9]J%;?I?A�@%6$Sk;^9]A�J+;?A�;?B�>�a$>k`_@+A"M�>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�idSkAj@%>#UnM�I?A�8�;?B�>
F$>GIkU^F$>#Sk;^9]|�>�A"M
;?B%9_UeSkA�8dF%`]>k�%9];�V+;=B�>GA�I^9_U^;#w � J.5�>#Sk;^9]A�J ¥ w X�Z��h>D@%>#U?SkIR9<7
>dU^A�8d>�A"MP��B$H";h9_UL�%J�A"�LJ
H"7
A�6�;L;?B�>�SkA�8dF%`]>k�K9];^V�ANMP>GI?I=A�I?u�SkA�I?I=>#Sk;^9]J�i�SkAj@%>#U±wL�hB�>Di�A%HW`�A"MP;=B%9TU�9]J%;?I?A�@%6$Sk;^9]A�J+9_U�;?AdF�I?A"|g9_@%>
HdSkA�J%;?>k��;�M�A�I�;?B�>eI?>#U^6%`];4U¦9]Jz¹�B$H"F�;=>GI4U � H"J$@ ¼ w

¹�B$H"F�;?>GI4U � HNJ$@ ¼ H"I?>h@%>G|�A�;?>#@�;?AEA�6�IPSkAgJ$U^;?I?6$Sk;^9]A�J�A"M�`b9]J�>#H"I?u�;R9<82>L>GJ$SkAj@�HN7%`<>eH"J$@�@%>#SkAj@�H"7%`]>
>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�i�SkA�@%>#UGw � J-¹�B$H"F�;?>GI � ZE�h>y@%>#U?SkIR9<7
> H�SkAgJ$U^;?I?6$Sk;^9]A�J�A"M:SkA�@%>#Ur;?B$H";�SGH"J(7
>
@%>#SkA�@%>#@�9<J�`b9]J�>#H"Id;^9]8d>�Z/7�6�;�M�AgID�LB%9_S=Bs�h>dA�J%`]Vz�%J�A"� fg6$H�@%I4H";R9TSku�;R9<82>�>GJ$SkA�@g9]J�isHW`]i�A�I^9];?B�8rUGw
�hB�>#U^>hSkAj@%>#U/SGH"JDHW`_U^AE7$>h@%>#SkAj@%>#@�9]Je`]A�i%H"I^9];?B�8�9_S
;R9<82>�7%VDH�`b9<J�>#HNI
JK6�8�7$>GI A"MjF�I=AjSk>#U?URA�I4UGw � J�;?B%9_U
S=B$H"F�;?>GI#Z��h>E9]J%;?I?A�@%6$Sk>D8�H"J%VdA"M
;?B�>e;?>#S=B�J%9_f�6�>#UE;=B$H";h�l>e�¦9c`b`
6$U^>E9]Jz¹�B$HNF�;?>GI ¼ w � J�F$H"I=;^9_Sk6%`THNI#Z
�h>eF�I?>#U^>GJ%;¸H:I?>k`_H";^9]A�J�7
>G;^�l>G>GJ+>k��F$H"J$@%>GIEi�I4H"F�B$U�H"J$@+>GI?I=A�I?u�SkA�I?I=>#Sk;^9]J�i�SkAj@%>#U±w�«�`]A�J�i�;=B�>e�¦HWV�Z
�h>�U^6�I?|�>GV�URA�8d>+A"Me�LB$H";�9_U2�KJ�A"�LJ(H"7$Ag6�;d>k�jF$HNJ$@%>GI+i�I4H"F�B$UGwª«¸U2�h>rM�>G>k`e;?B$H";d;=B�>#U^>�SkAj@%>#U
8�9]i�B%;d7$>Q6$U^>kM�6%`LM�A�I�SkA�@g9]J�i�A�J��LIR9<;=>Gu�A�J$Sk>�8d>#@g9_H�Zh�h>�SkA�J$S=`]6$@%>z;=B�>�S?B$H"F�;=>GI�7%VsF�I=>#U^>GJK;R9<J�i
U^A�82>e;?B�A�6�i�B%;4U�A�J+B�A"��A�J�>e8�9]i�B%;Li�ArH"7$A�6�;¦9<82F%`<>G82>GJK;^9]J�i+;?B�>#UR>�SkA�@%>#UGw
� J+¹�B$H"F�;=>GI ¼ Zg�l>�F�I?>#U^>GJ%;�A�6�IhSkA�J$U^;?I?6$Sk;R9<AgJdA"M�`b9<J�>#HNI?u�;^9]8d>e>GJ$SkA�@�H"7%`]>¸H"J$@r@%>#SkA�@�H"7%`]>e>GI?I?A�I?u

SkA�I?I=>#Sk;^9]J�iySkA�@%>#UGw��¦B�>#U^>�SkA�@%>#UDSGH"JzHW`_U^A�7$>d>GJ$SkA�@%>#@zH"J$@z@%>#SkA�@%>#@v9<Jv`<AgiKH"I^9];?B�8�9_S�;R9<82>d�h9];?B
Hr`b9]J�>#H"I�J%6�8�7
>GI�A"MlF�I?A�Sk>#U?U^AgI4UGw q >�SGHW`b`h;?B�>#U^>+SkAj@%>#U �90 8:�;* $�)�1�$��;1��#*����#)�*!$�) 3��?�{7$>#SGHN6$U^>�;=B�>k9<I
>GJ$SkA�@g9<J�idS=9]I4Sk6%9];4U�7$>#HNIlHDUR;?I?A�J�ieI?>#UR>G8�7%`_H"J$Sk>�;?ADU^6�F$>GIkSkA�J$Sk>GJK;=I4H";?A�IkUGw/«¸UnF$H"I?;
A"M�A�6�IlSkA�J$UR;?I?6$Sku
;^9]A�J�Z%�h>¸@%>G|g>k`<AgFYH�;^VKF
>{ANM SkA�@%>e;?B$H";��h>¸SGHW`b`�H"J � *�*�)�*���*���3�0�$ "�1�� $�);3��#w/«EJ�>GI=I?A�I?u�I?>#@%6$S=9]J�idSkA�@%>
>GJ$H"7%`]>#UeAgJ�>d;?A+f�6%9_S=��`]VzI?>G82A�|g>�82AKU^;EA"Ml;?B�>�>GI?I=A�I4U�M�I?A�8 H+SkA�I?I?6�F�;?>#@�SkAj@%>G�hA�I4@�Z�7�6�;�9];eJ�>G>#@
J�A�;DHW`b`]A"�³M�6%`b`�>GI?I=A�I?u�SkA�I?I=>#Sk;^9]A�J�w q >dSkA�J$U^;=I?6$Sk;DU^6�F$>GIkSkA�J$Sk>GJK;=I4H";?A�IeSkA�@%>#Ue7%VySGH"I?>kM�6%`b`]VyF%9]>#S=9]J�i
;?A�ig>G;?B�>GI¸HNF�F�I?A�F�I^9_H";?>k`]VQS?B�AKUR>GJy>GI=I?A�I?u�I?>#@%6$S=9]J�iQSkAj@%>#UGwE«EiKHW9]J�Z��h>dSkA�J$S=`]6$@%>d;?B%9_UeS?B$HNF�;?>GIe�h9];?B
U^A�82>�;?B�A�6�igBK;4U¶A�JDB�A"�zA�J�>�8�9]i�B%;�9]8dF%`]>G8d>GJ%;
;?B�>#U^>LSkA�@%>#U�H"J$@�A�JDB�A"�.;?B�>GVDSkA�6%`_@�7$>n9<82F�I?A"|�>#@�w

¹�B$H"F�;?>GI � 9_Ue@%>G|�A�;?>#@�;?AdA�6�IeSkA�J$U^;?I=6$Sk;^9]A�J�A"M�J�>#HNI^`]Vr`c9]J�>#H"I�U&9]­G>DB�A"`]A�igI4H"F�B%9_S�F�I?AKANM�UGwL�¦B%9TU
¹�B$H"F�;=>GID9_U�U^A�82>G�LB$H";�8dA�I?>:9<J%|�A"`]|�>#@.;=B$H"J�¹�B$H"F�;?>GI4U � HNJ$@ ¼ Z/7�6�;D9];dU^B�A�6%`_@.7
>r9<J%;?>k`b`b9]i"9]7%`_>
;?Ar;?B�>DI=>#H�@%>GIe�h9];?BzHdI=>#H�U^A�J$H"7%`]>�7$H�S=�KigI?A�6�J$@r9]Jz;=B�>GA�I?>G;^9_SGHW`�SkA�8dF�6�;?>GIeU?S=9]>GJ$Sk>�w q >D7
>Gi"9]Jz7KV



����� �:���

��
��
 �	� 	?
 �A� �&
 �A���?
 � 
 ���

@%>#U?SkI^9]7%9]J�izB�A"`]A�igI4H"F�B%9_SdF�I=AKA"M�UeH"J$@Q7%Vz@%>ka$J%9]J�ivURA�8d>dA"Mh;?B�>d;^V%F$>#UeANM¦>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�i�SkAj@%>#U
;?B$H";�;?B�>GVsH"I=>�I?>k`_H";=>#@z;?A
w�«�F
A�;?>GJ%;^9_HW`b`]Vs6$U^>kM�6%`L;^VKF
>�A"ME>GI?I?A�I?u�SkAgI?I?>#Sk;^9]J�iySkA�@%>�@%>GI^9]|�>#@�M�I?A�8
B�A"`]A�i�IkH"F�B%9_S�F�I?A%A"M�U¦9_UeH $
�(��$������
% � $�) 34�#w�¹�B�>#S=��H"7%`]>+SkAj@%>#UEB$HW|�>�H�U?U^A�S=9_H";?>#@�I4H"J$@%A�8:9<­G>#@�HW`]i�A�u
I^9];?B�8�U¦;?B$H";#Z�HWM�;?>GIh>k�[HN8�9]J%9<J�irA�J%`]V+H�SkAgJ$U^;4H"J%;hJK6�8�7$>GI�A"MPIkH"J$@%A�8�`]V+S?B�AKUR>GJ+7%9<;kUhA"MPH�I=>#Sk>k9<|g>#@
�hA�I4@�Z�SGH"Jr8�H"�g>¦H�i�A%Aj@�>#UR;^9]8�H";^9]A�JdANM¶;=B�>LF�I?A�7$H"7%9b`b9];^Vd;?B$H";hHe@%>#SkAj@%>GIh�h9b`b`�U^6$SGSk>#U?U&M�6%`b`<V+@%>#SkA�@%>
;?B�>d�hA�Ik@�wdxLJ�>+SkA�6%`_@Q6$U^>�UR6$S?BsHNJsHW`]i�A�I^9];?B�8 ;=A�@%>#S=9T@%>+��B�>G;?B�>GID;?A+I=>#f�6�>#U^;e;=B�>dI?>G;?I4HNJ$U^8�9_U^u
U&9]A�J.A"M{H+�hA�I4@�>G|�>GJ.7$>kM�A�I?>2;?B�>Y@%>#SkA�@%>GI�B$H�Ue�hA�I=��>#@�A�Jz9];#w � J�5�>#Sk;^9]A�J � w � Z��h>�@%>G|�>k`]A�F.;?B�>
HW`]i�>G7�I4H�9TS�8�HgS?B%9]J�>GI?VQ;?B$H";��l>��h9b`b`�J�>G>#@�;?A+SkA�J$U^;?I?6$Sk;eAg6�I{B�A"`]A�igI4H"F�B%9_S�F�I?AKANM�UGw q >dU^B�A"�³;?B$H";
Sk>GI?;4H�9<J�F$A"`]V%J�A�8�9_HW`¦SkA�@%>#UeH"I?>dU^Ag8d>G�LB$H";DS=B�>#S?�"H"7%`]>YHNJ$@�|g>GI^9ba²H"7%`]>�w��hB�>#U^>dSkA�@%>#UDH"I=>�6$UR>#@�9]J
5�>#Sk;^9]A�J � w ¼ ;=A:SkAgJ$U^;?I?6$Sk;hA�6�IL7$HgU&9_SEB�A"`]A�i�I4H"F�B%9_SEF�I?A%A"M�U^V�U^;?>G8�w q >DH"F�F%`]Vr;?B%9_ULU^V�U^;?>G8�;?A�9];4U^>k`bM
I?>#Sk6�I4U�9<|g>k`<V�;?AySkA�J$UR;?I?6$Sk;DAg6�Ie>ktYS=9]>GJK;�B�A"`]A�i�IkH"F�B%9_SdF�I?A%A"M�UGw � Js;=B�>�a$J$HW`¦UR>#Sk;^9]A�J$UGZ/�h>dF�I?>#U^>GJ%;
H:M�>G�-|"H"I^9_H";^9]A�J$UEA"MhA�6�IeSkA�J$U^;?I?6$Sk;R9<AgJ�Z�>#H�S?BQ8dAgI?>DF
A��h>GI^M�6%`�Z�7�6�;e8dA�I?>�SkA�8dF%`b9_SGH";?>#@�Z ;?B$H"JQ;?B�>
F�I?>G|g9]A�6$UGw
� J�;?B�>�`_H�U^;eS?B$H"F�;=>GI{A"M
;?B%9_UE;?B�>#U&9_UGZ
�h>D>k��F%`_HW9]JvURA�8d>DANM�;?B�>�SkA�J�J�>#Sk;R9<AgJ$UE7$>G;^�h>G>GJ�A�6�IeSkA�J�u

U^;?I=6$Sk;^9]A�J$UdANMD>GI?I?A�I?u�SkAgI?I?>#Sk;^9]J�i�SkAj@%>#U+H"J$@�B�A"`]A�igI4H"F�B%9_S�F�I?AKANM�UGw q >�>k��F%`_HW9]J�;?B�>zU&9]8�9b`_H"I^9];^9]>#U
7$>G;^�h>G>GJ+>k��F$H"J$@%>GI¸SkA�@%>#ULH"J$@r;=B�>DS?B�>#S=��H"7%`]>�SkAj@%>#UL@%>GIR9<|g>#@rM�I?A�8�B�A"`]A�i�I4HNF�B%9TS�F�I?A%A"M�U±w q >DHW`_U^A
@g9_U?Sk6$U?Ur�LB�>G;=B�>GIYS=B�>#S?�"H"7%`]>zSkAj@%>#U+H"I=>�HQJ�>#Sk>#U?U?H"I=V�SkA�8dF$AgJ�>GJK;rA"MDB�A"`]A�i�IkH"F�B%9_S+F�I?A%A"M�UGw³xL6�I
SkA�J$S=`]6$U&9]A�J�9_UL;=B$H";L;?B�>eF�I?Ag7%`<>G8rULA"M�SkA�J$U^;=I?6$Sk;^9]J�i�82A�I?>e>ktYS=9]>GJ%;¸S=B�>#S?�"H"7%`]>dSkAj@%>#UGZ
B�A"`]A�i�IkH"F�B%9_S
F�I?A%A"M�UGZ�H"J$@+>k��F$H"J$@%>GIeSkAj@%>#ULHNI?>DU^;?I?AgJ�i"`]Vd`b9]J���>#@�Z�H"J$@+SkA�6%`_@�>G|�>GJ�B$HW|�>E;?B�>�U=H"8d>DU^A"`]6�;^9]A�J�w



��� �������
	���
��
����	��

����� � � �_��	��!��-����(	��x�
� 	�� �'�!�!�"�$#]���&���!�K�(	��_��* ���p-��K/

�hB�>LF�6�I=F$AKU^>�A"M²;?B%9_UhU^>#Sk;^9]A�J:9TUn;?AeF�I?A"|g9T@%>�;?B�>LI?>#H�@%>GI��h9];?B�HeSkA�J%|�>GJ%9]>GJ%;�I?>kM�>GI?>GJ$Sk>hM�A�I�;=B�>l7$HgU&9_S
@%>ka$J%9];^9]A�J$U�M�I?A�8-;?B�>¦a$>k`T@2A"M�>GI?I?A�I?u�SkAgI?I?>#Sk;^9]J�i�SkA�@%>#U
;=B$H";
�h>L�h9b`b`¶6$UR>h9]Jd;?B%9_U�;?B�>#U&9_UGw
�hB�AKU^>��LB�A
6�J$@%>GI4U^;kH"J$@�;?B�>�F�B�I4H�U^>�}GH�U^V%8dF�;?Ag;^9_SGHW`b`<V�igAKA�@.M�H"8�9b`]V�A"M�U^V�U^;?>G8�HN;^9_S2`c9]J�>#H"I+>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�i
SkA�@%>#U?~dSGH"J�F�I?A�7$H"7%`]V�U^�g9]F�;?B%9_ULU^>#Sk;R9<AgJ�w
� JK;=6%9<;R9<|g>k`<V�Z�HEi�A%A�@D>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�iDSkAj@%>¦9TU�H�`_H"I?i�>LU^>G;
A"M��hA�I4@�U/U^6$S?B2;?B$H";
>#H�S=B�F$HW9]Il@g9 ��>GI4U

9]Jz8�H"J%V+F%`_H�Sk>#UGwd¬�>G;���7
>�H:a$J%9<;=>�HW`]F�B$H"7$>G;��h9];?B��:`]>G;?;?>GI4UGw�« $�) 3��7)�- % � 1��4����¢ )
	;� *��(9_UeH
U^6�7$U^>G;�A"M���
$w
�hB�I=A�6�i�B�A�6�;
8dA%U^;�ANM�¹�B$H"F�;=>GI4U � H"J$@ ¼ Z"�h>h�h9b`b`¶@g9_U?Sk6$U?U�SkAj@%>#UnA"|�>GI
;?B�>LHW`]F�B$H"7$>G;
� ��§ ¥�� Z%�LB%9_S=B�H"I?>{SGH�`c`]>#@ �
"�1���*�+{SkA�@%>#UGw � J%`]>#U?UhA�;?B�>GI=�h9_U^>¸UR;4H";?>#@�Z%HW`b`¶;=B�>¸SkA�@%>#Uh;?B$H";��h>¸@g9_U?Sk6$U?U
U^B�A�6%`_@�7$>�HgU?U^6�8d>#@r;?A27$>D7%9]J$H"I=V�w

�¦�lA�9]8dF
A�I?;4H"J%;LF$H"IkH"8d>G;?>GI4U¦A"MnHrSkA�@%>�H"I?>E9];4U *����#�eH"J$@ �!"�1�"��!0�� 34""�
�#��1�$��#wh�hB�> *����#�EA"M�H
SkA�@%>��z9_U���`]A�i���� ��� ����¢/we�hB�>�I4H";?>�9]J$@g9_SGH";?>#U�B�A��-8�6$S=B�9<J%M�A�I?8rH";^9]A�J�9_UeSkA�JK;kHW9]J�>#@�Z�A�JzHW|�>GI4H"ig>�Z
9]J�>#H�S=B�SkA�@%>�U^V%8�7$A"`�w��hB�>7�!"�1�"��!0�� 3�"��9�#��1�$���A"MPHdSkA�@%>��Q9_U

8�9]J
�������! �!"#��

$��&%�§!'[�4§

�LB�>GI?>($[�)%�§*'��h9_U�;?B�>��{H"828�9]J�i�u�@g9_U^;4H"J$Sk>+7
>G;��h>G>GJ.;^�lA+�hA�Ik@�U���",+ ��+]Z/;?B�>rJ%6�8�7
>GI�A"MLF%`THgSk>#U�9]J
�LB%9_S=B�;?B�>GVs@g9 ��>GIG�4w q >r�h9b`b`{6$U^6$HW`b`]V�;4HW`]�sH"7
A�6�;�;?B�> * �;% ���#"-	;� �!"�1�"�� 0�� 3�"��9�#��1�$���A"M¸HQSkA�@%>�Z
$[�)%�§*'����"¢�w

5"9]J$Sk>r�h>:HNI?>�9<J%;?>GI?>#UR;?>#@Q9]Jz;=B�>�H�U^V%8dF�;?A�;R9TS�F
>GI^M�AgI?8�H"J$Sk>dANM¦SkA�@%>#UGZ/�l>d@%>ka$J�>+H -9�4� "�% + )�-

� *�*�)�* � $�)�*�*���$ �#"�1�� $�) 34�&�L;?Ar7$>�HNJ�9]J%a$J%9];?>�UR>#f�6�>GJ$Sk>dANMl>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�i+SkA�@%>#Ue;?B$H";eSkA�J%;4HW9]J$UeH";
8dAKUR;LA�J�>�SkA�@%>DANMnH"J%Vr`]>GJ�i�;?B�w � M � �/. � 9_UEH�M�H"8�9b`]V+A"M
>GI?I?A�I?u�SkAgI?I?>#Sk;^9]J�i+SkAj@%>#UEU^6$S=B�;?B$H";WZ%M�AgI{HW`b`
0 Z%;?B�>EI4H";=>{A"M1�2.�9_Uhi�I?>#HN;?>GI�;?B$HNJY�%Z%;?B�>GJ+�h>¸U=H#V�;?B$HN;l;=B�>LM�H"8�9b`]V�B$HgU�IkH";?>eH";
`]>#H�U^;E�Kw�5"9]8�9b`_H"I^`]V�Z
9bMl;?B�>�I?>k`_H";^9]|�>�8�9]J%9]8�6�8 @g9TUR;4H"J$Sk>�A"M�>#H�S=BySkA�@%>�9<JQ;?B�>�M�H"8�9b`]V+9_UEH";L`]>#H�UR;43%Z
;?B�>GJQ�l>�U?HWV+;?B$H";
;?B�>�I?>k`_H";^9]|�>�8�9]J%9]8�6�8 @g9_U^;4H"J$Sk>dANM�;?B�>eM�H"8�9b`]V�9TUeHN;L`]>#H�U^;�3%wE«{J�9]J%a$J%9];?>�M�H"8�9b`]VyANMlSkAj@%>#UEA"|�>GI
H�a���>#@QHW`]F�B$H"7$>G;�9_U{SGHW`b`]>#@ �,�
+�� 8 �#)��#"�$���%�% + ��);) 3�9bM�;?B�>GI?>D>k�%9_U^;EF$AKU&9];^9]|�>�SkA�J$U^;4HNJK;4U���HNJ$@53dU^6$S=B
;?B$H";e;=B�>�M�HN8�9b`<VQB$H�UEIkH";?>dH"J$@QI?>k`_H";R9<|g>d8�9]J%9]8�6�8 @g9_U^;4HNJ$Sk>�H";E`]>#H�U^;���H"J$@63dI?>#URF$>#Sk;^9]|�>k`]V�w�7�«
Sk>GJ%;?I4HW`
F�I?A�7%`]>G8 A"MlSkA�@g9]J�i�;?B�>GA�I=V+B$H�UE7$>G>GJQ;?A2a$J$@Q>k��F%`c9_S=9];�SkAgJ$U^;?I?6$Sk;^9]A�J$UEANMlH�U^V%8dF�;?A�;^9_SGHW`b`]V

8�P �=E�+F4F4<�	8�8� �,9+-��2D 14F4-" ,� 1" @&-C-�9Q8��	(7��EQ*7��20E��@���� �2  �,&"	��K7#&��#9+-8� �4F4-" 3A�	�	(58��	(7��N



��� � � �2�������
	���
��
��� 	�� ��	 ���
�
	(��� �
	��
�	���
������� � 	�� ��
 � �

i�A%Aj@:M�H"8�9b`b9<>#U�A"M�>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�idSkAj@%>#Uh�¦9<;=B�H�Un`THNI?i�>EI4H";?>eH"J$@rI?>k`_H";^9]|�>e8:9<J%9]8�6�8¤@g9_U^;4HNJ$Sk>DH�U
F$A%U?U&9]7%`]>�w

�¦B�>�F�I?>#Sk>#@g9]J�i�@%>ka$J%9];^9]A�J$UhH"I=>lU^;4HNJ$@�H"I4@�w q >l�¦9c`b`$J�A"�.8�H"��>hU^A�8d>n`<>#U=U
U^;4H"J$@�H"Ik@D@%>ka$J%9];^9]A�J$U
;?B$H";h�h9b`b`
B�>k`<FQ6$UL@g9_U?Sk6$U=UL;?B�>�SkA�8dF%`]>k�%9<;^V+A"M
>GJ$SkA�@g9<J�i+H"J$@�@%>#SkAj@g9]J�ir>GI?I?A�I?u�SkAgI?I?>#Sk;^9]J�i�SkA�@%>#UGw

«EJ2� 1�$�);3�"�1�� -
0�1�$ �#"�)�1:M�A�ILHdSkA�@%>��zA"M/I4H";?>D��9_U{H:7%9 ·^>#Sk;^9]A�J

��´ ��� 
	� ���

q >{U=H#V�;?B$HN;lH"Jd>GJ$SkA�@g9]J�i�M�6�J$Sk;^9]A�Jr9_U �9+ �
�#� �!���#"�$
9bM�;?B�>GI=>L>k�K9_U^;�9]J$@g9_Sk>#U 0 ® §��
���^§ 0 � 
 U^6$S=Br;?B$H";
M�A�I
HW`b`�
%�¨��)% ® §��
���?§*% � 
 ��� � � 
$Z

�)% ® §��
���^§!% � 
 �
¨��
����
%
� .�� §��
���?§�����
%
� .���� � �

�hB$H";�9_UGZ/;?B�>�82>#U?U?H"i�>:9TU�>G8�7$>#@�@%>#@�9]J.;?B�>+SkAj@%>G�hA�I4@�w � M{HQSkAj@%>rB$H�UDH�U^V�U^;?>G8�H";R9TS:>GJ$SkAj@g9]J�i
M�6�J$Sk;^9]A�J�Z/;?B�>GJs�h>�U=H#V�;?B$H";�;?B�>�SkA�@%>d9_U �
+ �9�#�;�!���#"�$Ww q >�SGH"Jz;=B%9<J���A"M{H�U^V�U^;?>G8�HN;^9_SdSkAj@%>rH�U
7$>k9]J�id@g9]|�9_@%>#@Y9<J%;?A���¢z}�8d>#U?U?H"ig>¦URVK8�7$AN`TU=~DH"J$@r� ¥�� ���^¢z}GS?B�>#S=�dU^V%8�7
A"`_U?~�w
�hB�>{S=B�>#S=��U^V%8�7
A"`_U
H"I?>26�J%9Tfg6�>k`]V�@%>G;?>GI?8�9]J�>#@.7%Vz;?B�>d82>#U?U?H"i�>rU^VK8�7
A"`_UGZ�H"J$@��h>�SGH"J.|�9]>G��;?B�>r8d>#U?U?H"ig>�U^V%8�7
A"`_U
H�ULSkAgJK;4H�9<J%9]J�ir;?B�>E9]J%M�AgI?8�H";^9]A�J�SkAgJK;?>GJ%;LA"M/;?B�>DSkAj@%>G�hA�Ik@���9]JyH�7%9]J$H"I?V�SkA�@%>�Z��h>e�h9b`b`PSGHW`b`
;?B�>#U^>
8d>#U?U=H"i�>e7%9];4ULH"J$@�S?B�>#S=�r7%9<;kUk�4w

«EJ2� *�*�)�* � $�)�*�*���$ �#"�1�� -
0(1�$ �#"�)�1�M�A�ILHdSkA�@%>���9_UEH�M�6�J$Sk;^9]A�J

� ´2� 
	� ��� � � �

U^6$S=B�;=B$H"; � �&%��
¨ % Z"M�A�IlHW`b`�%�� ��w q >¸U=H#V�;?B$HN;�H"J�>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�ieM�6�J$Sk;^9]A�J2M�A�I �ySGH"J�SkA�I=I?>#Sk;
� >GI?I?AgI4U�9bM�M�A�I{H�`c` %�� �sH"J$@�HW`b`�'�� � 
 U^6$S=B�;?B$HN; $��&%�§!'[��� � Z��h>eB$HW|�> � �&'��/¨ %�w q >�HW`b`]A"�
H"JQ>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�irM�6�J$Sk;^9]A�Jz;=A+I?>G;?6�I?JQ;?B�>�|�H�`<6�>z}��G~ U^A+;=B$H";L9];�SGH"Jz@%>#U?SkI^9]7$>r;?B�>�A�6�;?F�6�;eA"M
H"J+HW`]i�A�I^9];?B�8 ;?B$H";lSkAg6%`T@�J�A�;�a$J$@+H"Jr>k`<>G82>GJK;LANM��vS=`]AKU^>e;=AD9];4Un9]J�F�6�;#w q >E6$U^>e;?B�>E|�>GI?723���$�);3��

`]AKA%U^>k`]Vy;=Ar9<J$@g9_SGH";=>d;?B�>dF�I?A�Sk>#U?UEA"MLSkA�I?I?>#Sk;R9<J�i�H+SkAgJ$U^;4H"J%;LM�I4H�Sk;R9<AgJyANMl>GI?I?AgI4UGw q B�>GJz�h>dU?HWV�H
}G@%>#SkA�@g9]J�isHW`]i�A�I^9];?B�8r~�Z
�h>�82>#H"J HNJ�HW`]i�A�I^9];?B�8�;?B$H";dSGH"J�SkA�I?I=>#Sk;:URA�8d>+SkA�J$U^;4H"J%;eM�I4H�Sk;R9<AgJsA"M
>GI?I?AgI4UGw � I?A�8�;?B�>rF$>GI4U^F
>#Sk;^9]|�>+A"M¸H�SkA�8dF%`]>k�%9<;^V.;?B�>GA�I^9_U^;WZ�;=B�>dM�I4H�Sk;^9]A�J.A"M{>GI=I?A�I4U�;?B$H";�SGHNJs7
>
>ktYS=9]>GJ%;^`]V�SkA�I?I?>#Sk;?>#@29]JQH�M�HN8�9b`<VrA"M
>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�idSkA�@%>#Uh9_Uh8�6$S=B+8dA�I?>E9]J%;?>GI?>#U^;^9]J�id;=B$H"J+;?B�>



� � �������
	���
��
����	��

H�Sk;?6$H�`¶8:9<J%9]8�6�8 @g9_U^;4H"J$Sk>�A"M�;?B�A%U^>DSkAj@%>#U±w

��������� � �����$�������
)��$*

�hB�>dSkA�@%>#Ue;?B$H";e�h>dSkA�J$U^;=I?6$Sk;{�¦9c`b`h7$> % "�1�����*,$�) 3��?��w�« % "�1�����*,$�) 34�E9_UeH+SkAj@%>d��B�AKU^>dHW`]F�B$H"7$>G;
9_UDH:a$>k`_@sH"J$@��LB�A%U^>dSkAj@%>G�hA�I4@�U�M�A�I?8 H2|�>#Sk;?A�IDU^F$HgSk>�A"|�>GIE;?B%9_UEa$>k`_@�w��hB�>GI?>�HNI?>D;^�hA�J$HN;?6�I4HW`
�LHWVjU�;?A�I?>GF�I?>#UR>GJK;{H�`b9]J�>#H"IeSkAj@%>�´�>k9];?B�>GIL7%Vd`b9_U^;^9]J�i+H�7$H�U&9_UhA"M/;?B�>DU^F$H�Sk>DH"J$@+@%>ka$J%9]J�ir;?B�>DSkA�@%>
;?Ad7
>dHW`b`�`b9]J�>#H"IDSkA�8�7%9]J$H";^9]A�J$U�A"M�;?B�AKUR>e7$H�U&9_UE|�>#Sk;?A�IkUGZ�A�IL7%Vr`b9_U^;^9]J�i�Hd7$HgU&9_ULA"M
;?B�>�@%6$HW`nURF$H�Sk>�w
«³8�H";?I^9b�+�LB�AKU^>eI=A��EUlHNI?>DH�7$H�U&9_U�A"M
;?B�>D@%6$HW`PU^F$HgSk>E9TUESGHW`b`]>#@QH $
�(��$��!�!���#*�"	�eA"M
;?B�>DSkAj@%>�w
� J�H�7%9<J$HNI?VYSkA�@%>�Z�>#H�S=B�S=B�>#S?�r7%9];h9_U/·�6$UR;¦H2U^6�8�8dAj@%6%`]A � A"MPH�U^6�7$U^>G;LANM�;?B�>e8d>#U?U=H"i�>E7%9<;kUGw

5�A�8d>e>k`]>G8d>GJ%;4H"I=VrM�H�Sk;kU�;=B$H";L�h>e�h9b`b`P6$U^>DHN7$A�6�;h`b9]J�>#H"IE7%9]J$H"I?V�SkA�@%>#U{H"I=>�´


 �hB�>e­G>GI?Ad|�>#Sk;=A�Ih9_ULHW`]�LHWVjULH2SkAj@%>G�hA�I4@�w


 �hB�>GVyH"I=>�U^V�U^;?>G8�HN;^9_S"wD��A�UR>G>�;=B%9TU±Z�I?A"�³I?>#@%6$Sk>d;?B�>r� ¥ � �g��¢��z¢.S?B�>#S=��8rH";?I^9b�y6�J%;^9b`
9];
SkA�JK;kHW9]J$Ue� ¥ � �g��¢�SkA"`]6�8dJ$UE;?B$H";eSkA�J%;4HW9]JQ>k�[H�Sk;R`<V�A�J�> ¥ w¸�¦B�>#U^>�SkA"`]6�8dJ$U�SkA�I?I?>#URF$A�J$@�;?A
;?B�>lS=B�>#S?��7%9];4UGZ�HNJ$@D;=B�>lI=>G8�HW9]J%9]J�i��"¢dSkA"`]6�8dJ$U�SkA�I?I?>#U^F
A�J$@�;?AE;?B�>h8d>#U?U?H"ig>�7%9];4UGwhxL7$UR>GI?|�>
;?B$H";
I?A"�Lu�I?>#@%6$S=9]J�i�;?B�>{S=B�>#S?��8�H";=I^9b�:@%A%>#U�J�Ag;�S?B$H"J�ig>L;?B�>{SkA�@%>L;?B$H";/9];h@%>ka$J�>#UGw � ;n9_U
J�A"�
S=`<>#HNIe;?B$H";EM�A�IDH"J%VyU^>G;?;R9<J�i+ANMl;?B�>�8d>#U?U=H"i�>�7%9];4UGZ�;=B�>GI?>�9TU�Hr6�J%9_f�6�>+U^>G;?;^9]J�i+A"Mh;?B�>�S=B�>#S?�
7%9<;kULU^A�;?B$H";h;?B�>EI?>#U^6%`];^9]J�ir|�>#Sk;?A�I�9_UhA�I?;=B�A�i�A�J$HW`�
h;=AD>G|�>GI?VrI?A"��9]J+;?B�>eI?A"�Lu�I?>#@%6$Sk>#@+S=B�>#S?�
8�H";?I^9b��w


 �hB�>GVzSGH"Jz7$>r>GJ$SkA�@%>#@.6$U&9]J�i�¡���¢ � �L�hA�I?��´e;?B�>GI=>�9_U�H��"¢���� ¥ � �g��¢.8�H";=I^9b��UR6$S?B.;?B$H";
;?B�>dS?B�>#S=�z7%9];4UDSGHNJz7$>�SkAg8dF�6�;?>#@�M�I?A�8 ;?B�>28d>#U?U?H"ig>d7%9];4Ue7%V�8�6%`];^9]F%`]V�9]J�iz;?B�>2|�>#Sk;?A�IeA"M
��¢�8d>#U=U?H"i�>�7%9<;kUd7%Vs;=B%9TUr8rH";?I^9b��w����¦B%9TU:9_Ud;=B�>�8�H";=I^9b� ;?B$HN;�H"F�F$>#HNI4U�9]J�;?B�>ySkA"`]6�8dJ$U
SkA�I?I?>#U^F
A�J$@g9]J�i�;=A�;=B�>D8d>#U?U=H"i�>E7%9<;kU{@%>#U?SkIR9<7
>#@�9<J�;?B�>eF�I?>G|g9]A�6$Uh9];?>G8�wb�


 �hB�>{8:9<J%9]8�6�8 @g9TUR;4H"J$Sk>eA"M�H�`b9<J�>#HNI¸SkA�@%>E9_Uh>#f�6$H�`¶;=AD;?B�>e8�9]J%9]8�6�8��h>k9]i�BK;hA"M
HDJ�AgJ�u�­G>GI?A
SkAj@%>G�hA�I4@��&;?B�>e�h>k9<igBK;LANMPHdSkA�@%>G�lAgI4@��(9_U $��^��§���� ��J�Ag;?>e;?B$H"; $[���$§��e� ¨ $��^��§�� � �[�?�4w

��P ��,� �"0#&*D �#=# E��!S���8�#&��%&,= �%&����%&#&*7��3A��2D 14<+F;Q#&*7�R+-%/+-2)27��%CK)%&�	(7678�#/+-,�����%&�7N��/S���%  LJD2I+-#&�CJB�R4-(?>G#&*	+-,/4-��,&��,/+-#&,
3���������#&%9+-8C,9+-3�2	+FJD8� �278����  �S���8�#&��%Q8� �25.B�=��%&#&*7��3A��2D 14<#&��+-#&,&�R4F;��



��� � � �2�������
	���
��
��� 	�� ��	 ���
�
	(��� �
	��
�	���
������� � 	�� ��
 � �

��������� oQ*W�����n	N�¶	N�&�QpL������)�*

�{A%A�@2`c9]J�>#H"IDSkA�@%>#UEH"I?>e>#H�U^Vr;?A�SkAgJ$U^;?I?6$Sk;#wn«-I4H"J$@%A�8�`]V+S?B�A%U^>GJ�F$H"IR9<;^V+S?B�>#S=�+8�H";=I^9b��@%>ka$J�>#UEH
i�A%Aj@+SkA�@%>D�¦9<;=B+>k�jF
A�J�>GJK;R9TH�`c`]VQB%9]i�B�F�I=A�7$H"7%9b`b9<;^V�w

� �+,��K

,�A ��� ���=���	��
 � ® §
�����=§��
� 
�� ���	����
��������	�������
�! "��# $�����%�& ')(	
���(��
*
�+%,$����+%.-0/ � � ��
+1 �	��

� � �2
3���4���+*
�2���+�	�5# ��
6#7�	8��
$�
6�	�9& �
��8�
3� ¢ �	����
����������	�
�)-:/ � � � 
3�;(	
<(=���>����
6�	��8��+�;("&?
@�A("&B&
�
$ � ® §����
�?§��
� 
 1 � �;(	�C��(	
��D(	
�& ��(	��
 ¥ �9E 1GF # 
3�H��# 8+�JI
��� � ( � #B&7# 
�'5K � �;(	�L���
& (	
3# ���>%�#7�"#7%� �%
*�# �M
�("�;���2(	
C& ��(���
 � KN$O��� ��� ¥ � � ("�;* E �2P����k� K:QR���
��� P��5S<� # ��
6�	� � #B�;(
�T'!�
�	
6���UIV'W$� ��;��
6# �+�X ",+ ��+YP��)%¶��¨ � %h`]A�i � % � � ¥ � %��g`]A�i � � ¥ � %��3Z51
��

�+�
	�[ �hB�>rF�I?A�7$H"7%9b`b9];^Vz;?B$H";�H"JKV�J�A�J�u�­G>GI?AQ�hA�I4@�9_U�A�I?;?B�A�igA�J$HW`�;?A+>#H�S=B.A"M � ® §����
�?§��
� 
 9TU
��\ � 
 we�hB%6$UGZ
;?B�>�F�I?A�7$H"7%9b`b9];�V�;?B$H";eU^A�8d>�J�A�J�u�­G>GI?A+|�>#Sk;=A�I{ANM��l>k9]i�B%;eH";{82AKU^;e�?¢Q9_UEA�I=;?B�A�i�A�J$H�`
;?A�>#H�S?BrA"M � ® §��
���^§��
� 
 9_UhH";�82AKU^;?] ° 
._^ ®a` 
 .�b ��\ � 
 whxLJ�>eSGH"Jr6$U^>�5�;^9]I^`b9]J�i
� U�M�A�I?8�6%`_He;?AdU^B�A"��;?B$H";#Z
M�A�I/a��j>#@2�GZg`<Agi � ` 
° 
 b ¨�¢cP����k�"dz¡D��`]A�iL¢ �4w
�hBK6$U±Z";?B�>{U^6�8�H"F�F�I?AKH�S=B�>#U/­G>GI?A�9cM E �2P����k�kw

¹�A�@%>#UE�h9];?BQI4H";?>��dH"J$@�8�9]J%9]8�6�8 I?>k`_H";^9]|�>d@g9_U^;4H"J$Sk>���M�A�I{�fe ¥ � P����k�LH"I?>�U?HW9_@Q;?A28d>G>G;e;?B�>
g "�% � � *�� �;h���*C���(�4� ) 	�� )40(1�3�w q B%9b`]>h;?B�>#U^>hI4H"J$@%Ag8(`b9<J�>#HNIlSkA�@%>#U�8�HWVe7
>�>GJ$SkA�@%>#@�6$U&9]J�iDf�6$Hg@%I4H";^9_S
�hA�I?��Z%�l>e�%J�A"�(A"MPJ�A2>ktYS=9]>GJK;eHW`]i�A�I^9];?B�8»M�A�IE@%>#SkAj@g9]J�i+;?B�>G8�w

«EJ+>#H�U^Vr6�F�F$>GIE7$Ag6�J$@+A�J�;?B�>eF$>GI^M�A�I?8rH"J$Sk>eA"M�HdSkAj@%>�9_Uh;?B�>�URF�B�>GI?>Gu�F$H�S=��9]J�ir7$A�6�J$@�´

� �+,��K

,�A ��� ��� #i�	��
 � 
 � ��("��#7��jc��# 
@������k� ��
�;���L�
$l���m*
����QR# 
6�W���
& (	
3# ���n%o#B��#7%� �%,*�# ��
M("�;����(	

& ��(	��
 3�1Yp ���
�

`b9]8�U^6�F

;q?r �O(	
@� �,� 
 � � ¥ � P��)3 � � � �

��

�+�
	�[ � M¶;=B�>¸SkA�@%>{B$HgU
8�9]J%9]8�6�8»@g9_U^;kH"J$Sk>43"¢/Z%;?B�>GJd;?B�>GI=>¸H"I=>¦@g9_U�·^A"9]J%;l7$H�`c`_UhANM¶IkH�@g9]6$U�3"¢ � �

H"I?Ag6�J$@d>#H�S=B+SkAj@%>G�hA�I4@�w��hB�>#U^>E7$HW`b`TU�H�SGSkA�6�J%;�M�A�ILH";n`<>#HgU^; � � 
 ` 
s 
�t � b �hA�I4@�U ��7�6�;#Z%;?B�>GI?>DHNI?>LA�J%`]V
� 
��hA�I4@�UhANM�`]>GJ�i�;?BQ¢/w

��>G;?;?>GIe6�F�F
>GID7$Ag6�J$@�Ue;?B$H"JQ;?B�>dU^F�B�>GI=>Gu�F$H�S?�g9]J�i�7
A�6�J$@sHNI?>D�%J�A"�LJ�w��¦B�> �P`b9THgUe7$Ag6�J$@�Z��LB%9_S=B
B�>k`_@+;?B�>�I?>#SkA�I4@2M�A�ILH�`]A�J�ir;^9]8d>�Z�B$H�U�H�M�H�9<IR`<V�U�9<82F%`<>�F�I?A%A"MRw

� �+,��K

,�A ��� ���H�vuOwU&7#x(���ya�	��
 � 
�� �l("�z#7�{j|��# 
��}����k� ��
�;���z�
$~���m*=���aQ?# 
3�:�T�
& (	
6# ���}%�#7��#B%o "%�*m# ��
M("�;���(	
?& ��(���
 3�1Yp �	�
�
`b9]8�UR6�F

;q?r �O(	
�� � � 
 ��� ¥ � P�� ¥

�
� ¥

�~� ¥ � � 3	�7�



�4� �������
	���
��
����	��

�
|g>GJe7$>G;?;?>GIWZ#7�6�;�8�6$S=BD8dAgI?>PSkAg8dF%`b9TSGHN;?>#@�;?AhF�I?A"|�>�ZG9_U�;=B�>lOQS �/`b9]>#Sk>Gu��hA�@%>G8�9_S?B�u���6�8�U^>GV%u q >k`�S=B
6�F�F$>GIE7$Ag6�J$@�´

� �+,��K

,�A ��� ��� � u � ��wU&7# ���������+�+*
�
%�# �	�����  �%z����'�� F �
& �	�	y �	��
 � 
 � �o("� #B��jc��# 
@�:����k� ��
�;�����
$Y���+*
���Q?# 
6�f���
&x(�
3# �	��%o#B��#7%� �%�*m# ��
M("�;��� (	
}& ��(	��
 3�1ap �	�
�
`b9<8(U^6�F


q?r �O(	
�� �,� 
 ���2P � ¥

�
��� 3g� ¥ � 3g� � �

m
I=AKA"M�U�A"M
7$A�;?B�A"M�;?B�>#UR>�SGH"J+7
>eM�A�6�J$@29]J � O�5 & & 
 w



��� � ����� �
	�� ��� ���������7	?
 � 	������ � � �

���	� � 5�� �������.����
�� 	|���&9G����-.�_��*

OQH"J%VDA"M�;?B�>hM�A�6�J$@�H";R9<AgJ$U
M�A�I
;?B�>eH"J$HW`]V�U&9_U
A"M�;?B�>ESkA�8dF%`]>k�K9];^VdA"M�HW`]i�AgI^9];?B�8�U
�h>GI?>¦`TH�9T@27%V�5�B$HNJ�u
J�A�J29]J�B%9_U ¥#\ �K\ F$H"F$>GI7&������9+�1������&�
""� )�- �#56) � �#�;*��!"�1���%��
56"��#$ �("�1��!$ "�*�$ 0�"��$���b5�B$H �K\�
 w�5�6�i�i�>#UR;^9]A�J$U
M�A�I{B�A"�³;?A+H"J$HW`]VK­G>�;?B�>dSkA�82F%`<>k�%9];^V�9_U?UR6�>#UeU^F$>#S=9_HW`h;?A�>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�iYSkA�@%>#UeH"F�F
>#H"I?>#@�9]Jz;?B�>
�hA�I?�eA"M
5KHW|�HNi�> �b5KHW| ��\ Z%5KHW| &|¥ 
 H"J$@ �lHgU?U?HW`]V%i�A$Z � VKH"7%`]A"|²Z�H"J$@�mP9<J$UR��>GI � � � m & & 
 w � A�I
82A�I?>hi�>GJ�u
>GI4HW`�U^;=6$@g9<>#U�A"M�;=B�>DSkA�8dF%`]>k�K9];^V+A"M�HW`]i�A�I^9];?B�8rUGZ%�l>eF
A"9]JK;�;?B�>eI?>#H�@%>GIL;=A � « � � & � 
 H"J$@��b¹l¬�� \ � 
 w

� I?A�8 A�6�IEF$>GI4U^F
>#Sk;^9]|�>�Z�;=B�>�I=>k`<>G|"H"J%;�fg6�>#U^;^9]A�J$UeH"I?>�´hB�A"�-B$H"Ik@r9_UE9];e;?Ar>GJ$SkAj@%>rH�M�H"8�9b`]V�A"M
>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�izSkA�@%>#UGZ�H"J$@�B�A"�µ8�6$S=Bs;^9]8d>+@%A%>#U�9];�;kH"��>d;?AQSkA�I?I?>#Sk;dHQSkA�J$U^;kH"JK;�M�IkH�Sk;^9]A�JzA"M
>GI?I?AgI4U�� q >{HNI?>hJ�A�;lH�U 9]J%;?>GI?>#U^;=>#@�9]Jd;?B�>�8�9]J%9<8�6�8�@g9_U^;4H"J$Sk>EA"M�HeSkAj@%>eH�U/�h>{H"I?>�9]Jr;?B�>LJ%6�8�7
>GI
A"Mh>GI?I?A�I4U�;?B$H";E�h>dSGH"JQ>ktYS=9]>GJK;^`]VzSkA�I?I=>#Sk;#w q >�8d>#H�UR6�I?>�>GJ$SkAj@g9]J�izH"J$@Q@%>#SkAj@g9]J�i�>ktYS=9]>GJ$SkVz7KV
;?B�>�;^9]8d>DA"M�H �h«eO HW`]i�AgI^9];?B�8¤AgIL;?B�>�U�9<­G>�H"J$@�@%>GF�;=B�A"MlH�7
AKAN`<>#HNJvS=9]I4Sk6%9];e;?B$HN;LF$>GI^M�A�I?8rUh;?B�>
A�F
>GI4H";^9]A�J$UGw��hH�U?U?HW`]V%i�A$Z � VKHN7%`<A"|�Z�H"J$@.m/9]J$U^��>GI2F$A"9]J%;dA�6�;�;?B$H";��h>YURB�A�6%`_@�HW`_U^Az>k�$H"8�9]J�>+;?B�>
SkA�8dF%`]>k�%9];�VQA"Mh7�6%9b`T@g9]J�iz;=B�>�>GJ$SkA�@g9]J�izH"J$@Q@%>#SkAj@g9]J�iQF�I?A�i�IkH"8�U�A�IDS=9]I4Sk6%9];4UGw q B%9b`<>r�h>d@%A+J�A�;
@g9_U?Sk6$U?Uh;=B%9TUl9<J�@%>G;kHW9b`�Z[9];h�h9b`c`/7$>DS=`]>#H"IL;?B$HN;l;=B�>GI?>DH"I?>E>ktYS=9]>GJK;�F$A"`]V%J�A�8�9_HW`]u�;^9]8d>�H�`<igA�I^9];?B�8�U�M�A�I
SkA�J$U^;=I?6$Sk;^9]J�idA�6�IL>GJ$SkA�@g9]J�i�H"J$@+@%>#SkA�@g9<J�i+F�I=A�i�I4H"8rUlHNJ$@+S=9<IkSk6%9<;kUGw
� J%9];^9_HW`b`<V�Z%;?B�>�A�J%`]V�HW`]i�AgI^9];?B�8�U �KJ�A"�LJ�M�A�I
@%>#SkA�@g9<J�i�>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�ieSkAj@%>#U �h>GI?>�>k��F$AgJ�>GJK;^9_HW`

9]J SkAg8dF%`]>k�K9];^V²´�>GJ%6�8d>GI4HN;?>�HW`b`¦SkA�@%>G�hA�I4@�U�H"J$@sUR>k`<>#Sk;�A�J�>rS=`<A%U^>#U^;�;?A+;?B�>rI?>#Sk>k9]|�>#@��lAgI4@�w � A�I
`b9]J�>#H"I�SkA�@%>#UGZ�A�J�>dSkA�6%`_@z@%A�U&`b9]i�B%;^`]VQ7$>G;?;?>GIE7%VySkA�8dF�6�;R9<J�i��LB%9_S?BQF$H"IR9<;^VQS?B�>#S=�jUE�h>GI?>�|�9]A"`_H";=>#@
H"J$@rU^>#H"I4S=B%9]J�ieM�A�I�;=B�>{U^8�HW`b`]>#U^;hF$H";?;=>GI?JdA"M�>GI?I?AgI4U
;?B$HN;
�lAg6%`T@2|g9<AN`THN;?>{>k�$H�Sk;^`]Vd;=B$H";�U^>G;�ANM¶F$HNI^9];�V
S=B�>#S?��UGw{�¦B�>GI?>��l>GI=>DJ%6�8d>GI?A�6$U¦9]8dF�I?A"|�>G8d>GJ%;4U�A�J�;?B�>#UR>:HNF�F�I?AKH�S=B�>#UGw q >D�h9b`b`�J�A�;eH";?;?>G8dF�;E;?A
U^6�I?|g>GV�;=B�>{H�SGSkA�8dF%`b9_U^B�8d>GJ%;4U�A"M�SkAj@g9]J�i�;?B�>GA�I?V����h>h�h9b`b`�·�6$U^;
82>GJK;^9]A�J2;?B�>L8dAKUR;
>ktYS=9]>GJK;LSkA�@g9<J�i
HW`]i�A�IR9<;=B�8�UL�%J�A"�LJ�F�IR9<AgI{;?A2A�6�I{�hA�I=�²´ � U&9]J�i+>ktYS=9]>GJ%;E9<82F%`<>G82>GJK;4HN;^9]A�J$UEA"M�;?B�> � 9<J%9];?> � A�6�I^9]>GI
� I4H"J$U&M�A�I?8�Z �"6$UR;?>#U^>GJ � �"6$U & ��
 H"J$@ª5KH"I?�LH";?> �<5KH"I & & 
 B$HW|�>YURB�A���Js;?B$HN;:Sk>GI=;4HW9]J �h>G>#@%u^5�A"`]A�8dAgJ
H"J$@ �{A�F�F$H.SkAj@%>#U+SGHNJ�7
>Q>GJ$SkAj@%>#@ª9]J�¡D��¢�`]A�iL¢ ��;^9]8d>QH"J$@(@%>#SkAj@%>#@�9<J(;^9]8d>�¡
�4¢�`]A�i � ¢���w
q B%9b`<>Q;?B�>#UR>�SkAj@%>#UrH"I?>rJ�A�;dJ�>#Sk>#U?U=H"I^9b`]V�H�U^V%8dF�;?Ag;^9_SGHW`b`<V�igAKA�@�Z�AgJ�>�SGH"J�SkA�8dF
AKU^>+;?B�>G8 �h9];?B
i�A%Aj@rSkA�@%>#Uh;?ADAg7�;4HW9]J�H�U^V%8dF�;?A�;R9TSGH�`c`]Vri�A%Aj@rSkAj@%>#U��h9];?B�U�9<8:9c`_H"I�>GJ$SkAj@g9]J�i+H"J$@�@%>#SkA�@g9]J�i�;R9<82>#UGw
O�A�I?>GA"|�>GI#Zg;?B�>#U^>�HW`]i�A�I^9];?B�8�U�H"I?>e>#H�U&9b`]V+F$H"I4H�`c`]>k`b9]­G>#@�w

¹�Aj@%>#UE;?B$HN;eB$H#|g>�82A�I?>�>ktYS=9]>GJK;dHW`]i�AgI^9];?B�8�U�M�A�IeA�J�>dA"Mh;?B�>#U^>dAgF$>GI4H";R9<AgJ$UEB$H#|g>:UR6$�¶>GI=>#@�9]J
;?B�>�A�;?B�>GIWw �E>k`bM�H"J$@�Z�CEAg7�I?6$U^B%9]J�Z�H"J$@Qm/9]J$U^��>GI � �¸Cem &"¼

 F�I?>#U^>GJ%;?>#@�I4H"J$@%Ag8�9]­G>#@zSkA�J$U^;?I=6$Sk;^9]A�J$U



�A� �������
	���
��
����	��

A"M�H�URVK8dF�;=A�;^9_SGHW`b`]V�i�AKA�@�SkA�@%>#Ur;?B$H";rSkA�6%`_@�7
>Q>GJ$SkAj@%>#@�9]Jª`c9]J�>#H"I�;^9]8d>�w���A"�h>G|�>GI#Z�;?B�>GV�@g9_@
J�A�;dU^6�i�ig>#U^;dHW`]i�A�I^9];?B�8�U�M�A�Id@%>#SkA�@g9]J�is;?B�>k9]I�SkA�@%>#UGZhH"J$@.�h>YUR6$U^F$>#Sk;r;?B$H";�HQF$A"`]V%J�A�8�9_HW`]u�;^9]8d>
HW`]i�A�IR9<;=B�8��hA�6%`_@+7$>�@g9btYSk6%`];{;?A:a$J$@�w

� VKH"7%`]A"|yH"J$@.m/9]J$U^��>GI�� � m & � 
 U^B�A"�h>#@Q;?B$H";�9];D9_U�F$A%U?U&9]7%`]>+;?A�@%>#SkAj@%>��eHW`b`_H"i�>GI � U�I4H"J$@%A�8:`<V
S=B�AKU^>GJ�`]A���u�@%>GJ$U&9];�V�F$H"I^9];^VKu�S=B�>#S=��SkAj@%>#U � �eHW` ��¼ 
 9]J�`]A�iKH"IR9<;=B�8�9_SD;R9<82>��¦9<;=ByH:`c9]J�>#H"I�JK6�8�7
>GI{A"M
F�I?A�Sk>#U?U^A�IkUGw+�hB�>#U^>+SkAj@%>#U�H"I?>r>#U?U^>GJ%;^9_HW`b`]Vs;=B�>�U?H"8d>rH�Ue;?B�A%U^>��h>dF�I=>#U^>GJK;�9]J(5�>#Sk;^9]A�J � w ¼ w q >
H"I?>2J�A�;DHW�¦HNI?>�A"M{H"JKVQHW`]i�A�I^9];?B�8 M�AgID>GJ$SkA�@g9<J�iQ;?B�>#UR>�SkAj@%>#U�;?B$HN;e6$U^>#UE`]>#U?U�;?B$H"J�¡D��¢��G�L�hA�I=�²w
�E6�­GJ�>G;4U^A"|�� �E6�­ &�¼ 
 6$U^>#@z;=B�>#U^>�SkA�@%>#Ue;?AQSkA�J$U^;?I?6$Sk;EM�H"6%`];?u�;?AN`<>GIkH"JK;�8d>G8dA�IR9<>#U±w�m/9]F�F
>GJ�i�>GI�B$H�U
F$AN9<J%;?>#@�A�6�;d;=B$H";��E6�­GJ�>G;4U^A"| � U�F�I?A%A"MeA"Me;?B�>ySkA�I=I?>#Sk;?J�>#U?U�ANM¸;?B�>#UR>�8d>G8dAgI^9]>#U�SGH"J(U^>GI?|�>�HgUdH
F�I?A%A"MeA"M�SkAgI?I?>#Sk;?J�>#U?U:A"M{;?B�>�F$H"I4HW`b`]>k`¸@%>#SkA�@g9<J�i�H�`<igA�I^9];?B�8 ;?B$HN;d�h>+F�I?>#U^>GJ%;�9]J�5�>#Sk;^9]A�J � w ¼ w ¼ w
��V�H"J$H�`<V%­k9]J�i�;?B�>#UR>sSkAj@%>#U29]J�;=>GI?8�UrA"MD;?B�>�>k�jF$H"J$U�9<AgJ�F�I?A�F
>GI?;^9]>#UrA"M�;=B�>yigI4H"F�B$Ur7%V��LB%9_S=B
;?B�>GV�H"I?>�@%>ka$J�>#@�Z��l>�HNI?>YHN7%`<>�;?AzF�I?A"|g9_@%>yHQ8�6$S=B�U&9]8dF%`]>GI�F�I?A%A"MeA"Me;?B�>�SkA�I?I?>#Sk;=J�>#U?U�A"Me;?B�>
F$H"I4H�`c`]>k`�@%>#SkAj@g9]J�i�H�`<igA�I^9];?B�8�ZgF�I?A"|�>�M�A�I/;?B�>ha$IkU^;�;R9<82>L;?B�>LSkA�I?I?>#Sk;=J�>#U?U/A"M²;=B�>LJ$H";?6�I4H�`[U^>#fg6�>GJ%;^9_HW`
@%>#SkA�@g9<J�i+HW`]i�A�IR9<;=B�8 F�I=>#U^>GJK;=>#@�9]JQ5�>#Sk;^9]A�J � w ¼ w ¥ Z�H"J$@dAg7�;4HW9]J+;?B�>�a$I4U^;h>k�jF%`b9_S=9];¸SkAgJ$U^;?I?6$Sk;^9]A�J$U�A"M
H�U^V%8dF�;?Ag;^9_SGHW`b`<V+igAKA�@2`]A���u�@%>GJ$U&9];�V+F$HNI^9];�V%u�S=B�>#S?�+SkAj@%>#U±w



���������
	�� �

����� � ��� � � � � � ���

� J�;?B%9_UdS=B$H"F�;?>GI#Z��h>+>k�jF%`_HW9]J�Hv�¦HWVzANM¸6$U&9]J�i.>k�jF$HNJ$@%>GIdi�I4H"F�B$U:;?AsSkA�J$U^;=I?6$Sk;dH�U^V%8dF�;?A�;^9_SGHW`b`]V
i�A%Aj@:`b9]J�>#H"IL>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�idSkA�@%>#UGw��hB�>#UR>DSkAj@%>#ULSGHNJ�7
>D@%>#SkAj@%>#@29]Jr`b9]J�>#H"I¸UR>#f�6�>GJ%;^9_HW`�;^9]8d>EA�I
F$H"I4H�`c`]>k`�`]A�iKH"IR9<;=B�8�9_SE;^9]8d>{�¦9<;=BYH¸`c9]J�>#H"I�JK6�8�7$>GIhA"M/F�I?AjSk>#U=U^A�I4UGw
�hB�>E7$>#UR;l>GJ$SkA�@g9]J�i�HW`]i�A�IR9<;=B�8�U
;?B$H";h�h>e�%J�A�� M�A�Ih;?B�>#UR>�SkA�@%>#ULH"I?>e;?B�>+¡���¢ � ��;R9<82>DHW`]i�A�I^9];?B�8�U¦;?B$H";{SGH"J+7
>D6$U^>#@2M�A�I{H�`c` `c9]J�>#H"I
SkA�@%>#UGwd�hB�>#U^>dSkA�@%>#UEM�HW`b`
9<J%;?A�;?B�>dSGH";?>Gi�A�I=V+A"M�`]A"�Lu�@%>GJ$U&9];^VQF$H"I^9];^VKu�S=B�>#S?�zSkA�@%>#UE9]J%;?I?A�@%6$Sk>#@Q7KV
�¸H�`c`_H"ig>GI � �eHW` ��¼ 
 w
�hB�>¸SkAgJ$U^;?I?6$Sk;^9]A�J2;?B$H";��h>hF�I?>#U^>GJ%;�9]J�5�>#Sk;^9]A�J � w X�9_U�;?B�>ha$IkU^;��%J�A"�LJd>k��F%`c9_S=9];
SkA�J$U^;=I?6$Sk;^9]A�J+A"M�H"J�H�U^V%8dF�;?Ag;^9_SGHW`b`<V+igAKA�@2M�HN8�9b`<V+ANM�`]A"�Lu�@%>GJ$U&9];^V�SkAj@%>#U±w

q >l7
>Gi"9]J�7%V�>k�jF%`_HW9]J%9]J�id�LB$HN;
>k�jF$H"J$@%>GI�i�I4H"F�B$U
HNI?>{H"J$@�F�I?A"|�>L;=B$H";�igAKA�@�>k��F$H"J$@%>GI�i�IkH"F�B$U
>k�%9TUR;#w � J�5�>#Sk;^9]A�J � w � Z"�h>{@%>ka$J�>E>k�jF$H"J$@%>GILSkA�@%>#U�F�I?>#S=9_U^>k`]VYH"J$@:F�I?A"|�>L;?B$H";
;=B�>GV:SGHNJd7$>eH�U^V%8dF�u
;?A�;R9TSGH�`c`]V�i�AKA�@�w � Jz5�>#Sk;R9<AgJ � w ¼ Z%�h>�U^B�A"��B�A"��>GI?I=A�I?u�SkA�I?I=>#Sk;^9]J�iYSkA�@%>#U{@%>GIR9<|g>#@+M�I?A�8 |�>GI?Vri�AKA�@
>k��F$H"J$@%>GI
i�I4H"F�B$U
SGHNJ�7
>h>ktYS=9]>GJK;^`]V�@%>#SkA�@%>#@�w��hB�>LSkA�J$UR;?I?6$Sk;^9]A�J�;?B$H";/�h>hF�I?>#U^>GJ%;�9]Jd;?B%9_U
U^>#Sk;R9<AgJ
9_U{U�9<8:9c`_H"IE;?A �¸H�`c`_H"ig>GI � ULSkA�J$UR;?I?6$Sk;^9]A�J�w � Jz5�>#Sk;^9]A�J � w ¼ w ¥ Z��h>eF�I?A"|g9T@%>e;=B�>Ea$I4U^;LF�I?A%A"M
A"MPSkA�I=I?>#Sk;?u
J�>#U?U�M�A�I�;?B�>+J$H";=6�I4HW`{U^>#fg6�>GJK;^9_HW`eHW`]i�A�I^9];?B�8�M�A�Id@%>#SkA�@g9<J�i�;=B�>#U^>�SkAj@%>#U±w � J(5�>#Sk;^9]A�J � w ¼ w � Z/�h>
@%>G8dA�J$UR;?I4H";?>E;?B$H";�;?B%9_ULHW`]i�A�IR9<;=B�8�A�J%`]Vd�hA�I?��U�A�JYSkA�@%>#UL@%>GI^9]|�>#@2M�I?A�8�>k��F$H"J$@%>GILi�IkH"F�B$UGw
�hB%6$UGZ
�¸H�`c`_H"ig>GI � U
SkA�@%>#U
�hA�I?�eF�I?>#S=9_U^>k`]Vd��B�>GJd;?B�>hi�I4H"F�B$U M�I?A�8³�LB%9_S=Bd;?B�>GVdH"I?>L@%>GI^9]|�>#@dHNI?>h>k�jF$H"J$@%>GIkUGw
� J%M�A�I=;?6�J$H";?>k`]V�Z%�h>{H"I?>LJ�Ag;lHW�LH"I?>LA"M�@%>G;?>GI=8�9]J%9TUR;^9_SeSkA�J$U^;?I?6$Sk;R9<AgJ$U�ANM¶>k��F$H"J$@%>GIhi�I4HNF�B$U
�h9];?Br;?B�>
`]>G|�>k`
A"M�>k��F$H"J$U&9]A�J�J�>G>#@%>#@�M�A�IL;?B%9_U�a$IkU^;{SkA�J$U^;=I?6$Sk;^9]A�J�w
� Jr5�>#Sk;^9]A�J � w � ZW�h>lU^6�I?|g>GVDU^A�8d>�A"M$�LB$H"; 9_U/�KJ�A"�LJ�H"7$A�6�;/>k��F%`c9_S=9];LSkA�J$U^;?I=6$Sk;^9]A�J$U�ANM$>k�jF$H"J$@%>GI

�$&



� � ���G������� ���,�
	�� �?


i�I4HNF�B$UGw q >Q6$U^>Q;?B�>#U^>zSkA�J$UR;?I?6$Sk;^9]A�J$U29]J-5�>#Sk;^9]A�J � w X�;?AsF�I=Aj@%6$Sk>z>k��F%`b9_S=9<;zSkA�J$UR;?I?6$Sk;^9]A�J$UrA"M
>k��F$H"J$@%>GI¸SkA�@%>#U�;?B$H";LSGH"J+7$>�@%>#SkAj@%>#@�>ktYS=9]>GJ%;^`]V�w

q >DSkA�J$S=`]6$@%>d;?B%9_U{S=B$H"F�;?>GI��h9];?ByHr@g9_U?Sk6$U?U&9]A�JQA"M
B�A"� A�J�>�8�9]i�B%;L�LH"JK;�;?A�9]8dF%`]>G8d>GJ%;e;?B�>#U^>
SkA�@%>#U{H"J$@+H�F�I?>#UR>GJK;4HN;^9]A�J+A"M
;?B�>eI?>#U^6%`];4UhANMP>k��F$>GI^9]8d>GJ%;4U��LB%9_S?BQ@%>G8dA�J$U^;=I4H";?>E;?B�>ei�A%Aj@rF
>GI^M�A�I?u
8�H"J$Sk>eANMP;?B�>#UR>�SkA�@%>#UGw

� ��� � ��	!���p-����(	!����� 	!� � 
����1��-.�K� *"�!����5�/

«EJ�>k��F$H"J$@%>GI�i�I4H"F�B�9_U�HEi�IkH"F�Be9]Jd�LB%9_S=Bd>G|�>GI?V�U^>G;
A"M�|�>GI?;^9_Sk>#U/B$H�U
H�`_H"I?ig>lJ%6�8�7$>GI�A"M²J�>k9]i�B%7$A�IkUGw
� ;/9_U
HEF
>GI?B$H"F$U�UR6�I?F�I^9_U&9]J�iD7�6�;
J�A�J�>G;=B�>k`<>#U=U
�h>k`b`$�KJ�A"�LJ�M�H�Sk;
;=B$H";�>k��F$H"J$@%>GI�i�I4H"F�B$U ;?B$H";/>k�jF$HNJ$@
7%VsH�SkA�J$UR;4H"J%;eM�H�Sk;?A�I#Z 7�6�;��LB%9_S?B.B$HW|�>�AgJ%`<V.Hr`b9]J�>#H"IdJ%6�8�7
>GI�A"ML>#@%i�>#UGZ�@%AQ>k�%9TUR;#w � J.M�H�Sk;#Z/H
U&9]8dF%`]>�I4H"J$@%A�8:9<­G>#@�F�I?A�Sk>#U?Uh�h9b`b`PF�I=Aj@%6$Sk>�U^6$S?BQH�i�I4HNF�B�w

¬¶>G; - ¨����h§��2��7$>DH�i�I4HNF�B�A�J+¢�|�>GI?;^9_Sk>#UGw���A�@%>#U?SkI^9]7$>�;?B�>e>k�jF$HNJ$U&9]A�J+F�I?A�F
>GI?;^9]>#UhA"M - Z%�h>
U?HWV � 	 �;*�+ �9�;�/)�-��
"	�
�,�4� �!),�
� � � � 8:��1�3,� �
+ � -
��$;�#)�*,)�-�
�9bM?Z%M�A�I{HW`b`PU^>G;kU
�����rZ

��� � � � � ���
� 'r´�� % ��� UR6$S?B+;?B$HN;e�)%�§*'������ � ���

e�
���� � �

xLJ�>�SGH"J.U^B�A"�-;?B$H";EM�A�IDHW`b`¦���-�+;=B�>GI?>d>k�%9TUR;4UDH(3��-�+U^6$S?B�;?B$H";#Z
M�A�IDU^6%tYS=9]>GJ%;^`]VQ`_H"I?i�>r¢�Z/H
I4H"J$@%Ag8 $gu�I?>Gi�6%`_H"Ihi�I4H"F�Br�h9b`b`�F�I?A�7$H"7%`]Vr>k�jF$H"J$@27%V�HEM�H�Sk;?A�I�A"M $ ��¥�� �LAgJYU^>G;kU
A"MPU�9<­G>�3"¢/w q >
SGH"J�J�A�;eB�AgF$>d;?Ara$J$@vi�I4H"F�B$UE;?B$HN;e>k�jF$H"J$@v7KVQHrM�H�Sk;?A�IEi�I?>#H";=>GIe;?B$H"J $ �,¥ 7$>#SGH"6$U^>29];E9_Ue>#H�U^V
;?A�a$J$@sU^>G;kUe;?B$H";eB$HW|�>2;?B%9_Ue`]>G|�>k`hA"ML>k�jF$HNJ$U&9]A�J�´�;?B�>d|�>GI=;^9_Sk>#UDANM�H�SkVjS=`]>29]J H�i�I4H"F�Bs@%A%>#U�;?B�>
;?I^9_S=���^HDigI4H"F�BrA"MP@%>Gi�I?>G>eigI?>#H";?>GIh;?B$H"Jr;^�hADB$H�ULSkV�S=`]>#UhA"M/`]A�iKH"I^9];?B�8:9TSeU�9<­G>"�kw � @%>#HW`b`]V�Z��h>¸URB�A�6%`_@
@%>#U?SkI^9]7
>�;=B�>D>k��F$H"J$U&9]A�J�ANMnH�igI4H"F�B�7%VrF�I?>#U^>GJ%;^9]J�iYH�M�6�J$Sk;^9]A�JQ;?B$H";hi"9]|�>#U�;?B�>�>k�jF$H"J$U�9<AgJ+M�H�Sk;?A�I
M�A�IL>#H�S=B�U&9]­G>DA"M�U^>G;#w
� J�A�6�IPSkAgJ$U^;?I?6$Sk;^9]A�J$U±Z"�l>h�h9b`b`$8�H"�g>�6$U^>hA"M$6�J%7$HW`_H"J$Sk>#@�7%9]F$H"I?;R9<;=>l>k��F$H"J$@%>GI
i�IkH"F�B$UGw
�hB$H"; 9_UGZ

;?B�>E|�>GI?;^9_Sk>#UhANM�;?B�>Ei�I4H"F�Br�h9b`b`�7$>D@g9]|g9T@%>#@�9]J%;?A�;��hA�U^>G;4UhU^6$S=B+;?B$H";�;=B�>GI?>DH"I?>EJ�A�>#@%i�>#Uh7$>G;^�h>G>GJ
|�>GI?;R9TSk>#U¦9]JQ;?B�>�U?HN8d>�U^>G;Ww q >D�h9b`b`lSGHW`b`�U^6$S?BzH�igI4H"F�Bz�&$$§�
W��� *�����0�% �4*/9bMlHW`b`P;?B�>�J�A�@%>#Uh9]JQA�J�>�U^>G;
B$HW|�>+@%>Gi�I?>G>($zH"J$@.HW`b`¦;=B�>�J�A�@%>#U�9]J�;?B�>rA�;?B�>GI�B$HW|�>�@%>Gi�I?>G>�
"w���VsSkA�6�J%;^9]J�iz>#@%i�>#UGZ/�h>2a$J$@
;?B$H";�;?B�>�JK6�8�7$>GIEA"M�$gu�I?>Gi�6%`_H"IE|�>GI?;^9_Sk>#U�8�6$U^;¸@g9 ��>GIEM�I?A�8�;?B�>�JK6�8�7
>GIeA"M�
ku�I=>Gi�6%`_H"Ie|�>GI?;^9_Sk>#U�7KV
HEM�H�Sk;?AgI�A"M�
 ��$$w q >{�¦9c`b`�A�J%`]V+SkA�J$U&9_@%>GIh;?B�>{>k��F$H"J$U&9]A�J+ANM UR>G;4U�A"M�|�>GI?;^9_Sk>#UhSkA�J%;4HW9]J�>#@r�h9];?B%9]J+A�J�>



� � � � �����
	���
�� ����	(�7��	 � �G������� ��� ��� �?���Q
 � �

U&9_@%>LA"M$;=B�>ligI4H"F�B�w � Jr5�>#Sk;^9]A�J � w ¥ w ¥ Z±�l>h�h9b`b`²U^B�A"�.;?B$H";/9bM 
E� $�H"J$@�A�J�>LS?B�A%AKU^>#U/H��)$
§�
W��u�I?>Gig6%`THNI
i�I4HNF�B�H";LI4H"J$@%Ag8�Z�;?B�>GJ�9<;��h9b`c`�B$HW|�>e>k��F$H"J$U&9]A�JQH"F�F�I?AKHgS?B%9]J�i($ �@¥ M�I=A�8�;?B�>e`_H"I?ig>�U&9_@%>D;=Ad;?B�>
U^8�H�`c`
U&9_@%>�H"J$@r>k��F$H"J$U&9]A�JzH"F�F�I?A%H�S?B%9]J�i 
 �@¥ M�I?Ag8�;?B�>DU^8�H�`c`
U&9_@%>D;?Ad;=B�>E`THNI?i�>DU&9_@%>�w

q >L�h9_U^Br;?AeF$A"9]J%;hA�6�;�;?B$HN;
«L`]A�J�Z ��I?6$S=�²Z �EH"A�I#Z��EH"A�I#Z%H"J$@ �hAg;?B � « � �E¯ \ ��
 6$U^>#@2>k�jF$H"J$@%>GI
i�I4HNF�B$U 9<J+He@g9 ��>GI?>GJK;��LH#V�;?ADSkA�J$U^;=I?6$Sk;�H�U^V%8dF�;?A�;R9TSGH�`c`]V�i�A%Aj@�M�H"8:9c`b9]>#U�A"M²>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�iDSkAj@%>#U
;?B$H";:`c9]>zH"7
A�|g>+;?B�> � VKH"7%`]A"|.7$A�6�J$@ � O�5 & & 
 w�«�`_U^A$Zh«�`]A�J�H"J$@ �hA"9_S=B�8�H"J�� « � \ ��
 6$U^>�>GI?I?A�I?u
SkA�I?I=>#Sk;^9]J�i�SkAj@%>#U�;?A�SkAgJ$U^;?I?6$Sk;L>k��F$H"J$@%>GILigI4H"F�B$UGw

� � ����� �r0�������������*"�&��� �²3:������)���� '�������0�*

� J+;=B%9TU�U^>#Sk;^9]A�J�Z��h>E�h9b`c`/F�I?A"|�>L6�F�F$>GIeH"J$@:`]A��h>GIh7$Ag6�J$@�UhA�J+;?B�>E>k�jF$HNJ$U&9]A�J+M�H�Sk;?A�IkU�H�S=B%9]>G|�>#@r7KV
I4H"J$@%Ag8�i�I4H"F�B$U¦;?B$H";h7$>#SkA�82>D;^9]i�B%;{H�Uh;=B�>D@%>Gi�I?>G>#UhA"M
;?B�>ei�IkH"F�B$Uh7$>#SkAg8d>e`_H"I?ig>�w

q >Ea$I4U^;LF�I?A"|�>eHdU&9]8dF%`]>�6�F�F$>GIE7$Ag6�J$@+A�J+;?B�>�>k�jF$HNJ$U&9]A�JyH"J%Vri�I4H"F�B+SGH"JyHgS?B%9]>G|�>�w

� �+,��K

,�A #|�=� �=���	��
�� � � ( � #7I
(
��
3# 
@�C8+��(�I"� � ��
�Qa���
� ¢ $ ������8+ "& (
�?�	�
��
3# �����)("�;*��� ¢ 
 ���T��8+ �&x(
�
���
�T
6#x����� 1
	 ��� ("&B& ��� E � ¥ K 
6���
�T�:��� # ��
��l(0����
 �
$ E ¢ $ ������8+ "& (
�~�	�
��
3# �����?QR# 
6� (	
?%z����


¢ $ 
 � ¥ � � ¥ �!E � � �cd�
:� ¥ � ���
# 8U� � ���T� 1
��

�+�
	�[ ¹�B�AKAKUR>�HQU^>G;�� A"M E ¢ $gu�I?>Gi�6%`_H"I�|�>GI?;R9TSk>#U�6�J%9bM�A�I?8�`]V�H";DI4HNJ$@%A�8�w ��A"�DZ�SkA�J$U�9T@%>GI
;?B�>�F�I?A�7$HN7%9c`b9];^Vz;?B$H";DHriN9<|g>GJ 
ku�I=>Gi�6%`_H"ID|�>GI=;?>k��9_UEJ�A�;DHrJ�>k9]i�B%7$A�I�A"M�;=B�>�U^>G;eA"M $�u�I?>Gig6%`THNIe|�>GI?u
;^9_Sk>#UGw%��H�S=B�J�>k9]i�B%7$A�IeA"Mh;?B�> 
ku�I=>Gi�6%`_H"Ie|�>GI?;?>k�+9_U�9]JQ;?B�>dU^>G;
���h9];?BQF�I?A�7$H"7%9b`b9];^V E we�hB%6$UGZ�;?B�>
F�I?A�7$HN7%9c`b9];^V+;?B$H";L;=B�> 
ku�I?>Gi�6%`_H"IL|�>GI=;?>k��9_U�J�A�;{H�J�>k9]i�B%7$A�IEA"M�� 9_U

� \ ®�
._^�� ¢ �>E ¢ � 0

¢ � 0 §

�LB%9_S=Bz;?>GJ$@�UE;?A�� ¥ � E � � H�UE¢zi�I=A��EUh`_H"I?ig>�wD�hB%9_UE9]8dF%`b9]>#U�;?B$H";E;?B�>d>k��F$>#Sk;?>#@QJ%6�8�7$>GIeA"MhJ�A�J�u
J�>k9]i�B%7$A�I4U�;?>GJ$@�Uh;=A�¢ � � � ¥ �DE � � w

�¦B%9TU�U&9]8dF%`]>�6�F�F
>GI{7
A�6�J$@+7
>#SkA�8d>#U�;^9]i�B%;{H�U $2i�I?A"�{Un`_H"I?i�>�w
����� � � ���+�+�K/ , ) 
�)+	��*��A �)$
§�
W� ? 

,�M���FH)�
IM+

)�'��a[ � A�S?B�A%AKU^>QH.I4H"J$@%A�8 �)$
§�
W��u�I?>Gig6%`THNI
7%9]F$H"I?;^9];?>Ei�I4HNF�B�Z��h>ha$I4U^;hS?B�A%AKU^>eHeIkH"J$@%A�8µ8rH";4S=B%9<J�i�7$>G;^�h>G>GJ $%¢z}=`]>kM�;4~eJ�A�@%>#UhH"J$@ $%¢s}kI^9]i�B%;4~
J�A�@%>#UGw q >eSkA"`b`_H"F$U^>�SkAgJ$U^>#Sk6�;^9]|�>DU^>G;4U�A"M $�`]>kM�;hJ�A�@%>#Uh;?A�M�AgI?8µ;?B�>D¢ $�u�I=>Gi�6%`_H"Ih|�>GI?;^9_Sk>#UGZ$HNJ$@d�h>



��� ���G������� ���,�
	�� �?


SkA"`b`_H"F$U^>+SkA�J$U^>#Sk6�;^9]|�>+U^>G;4UEANM 
�I^9]i�B%;DJ�A�@%>#Ue;=ArM�A�I=8 ;?B�> �� ¢ 
ku�I?>Gi�6%`_H"I�|�>GI?;^9_Sk>#UGw � ;e9_U�F$AKU?U�9<7%`]>
;?B$H";e;=B%9TU�i�IkH"F�Bz�h9b`b`LB$H#|g>�8�6%`];^9]>#@%i�>#U�;?B$H";�U^B�A�6%`_@�7$>r;?B�I?A"�LJzHW�¦HWV�Z�7�6�;�;?B%9_UD@%A%>#U�J�A�;eB%6�I?;
;?B�>E`]A"�h>GIL7$A�6�J$@�A�J+;?B�>�>k�jF$H"J$U�9<AgJ�A"M
;?B%9_Uhi�I4HNF�B+;?B$H";L�h>E�h9b`c`
F�I?A"|�>�w

� AD8rH"��>EA�6�I�`THNJ�i�6$H"i�>eSkA�J$U&9_U^;?>GJ%;h�h9];?B+;?B�>EI?>#U^;�A"M�;?B%9_UhS?B$HNF�;?>GI#Z%�h>{�h9b`b`PSGHW`b`�;?B�>�$�u�I=>Gi�6%`_H"I
|�>GI?;R9TSk>#U�}k|"H"I^9_H"7%`]>#U?~dH"J$@�;?B�> 
ku�I?>Gi�6%`_H"I�|�>GI?;^9_Sk>#U�}GSkA�J$U^;?IkHW9]JK;4U=~�w

� �+,��K

,�A #|�=� � #i�	��
 � � �l( �O("�;*
�+%�& ' �	�	�����
� �)$
§�
W� ���T��8+ �&x(
� � #BI;(
�T
6# 
@�?8+��(�I"� � ��
�Qa���
� ¢ �
(
��#x( � & ���("�;* � � ¢ ���+����
3�O("#7��
@� 1lp �	�
��K�$���� ("&7& �d� E � ¥ K Q?# 
3� ��� I
�+���
��
3# ("&7& '���# 8+�)I
�T� � ( � #7&B# 
�' ("&7&��M��
@�l�=$ E ¢�;(=��#x( � & ���}#7��� �;(	�	�o(	
?& ��(���

¢�� $ 
 � ¥ � � ¥ �>E � � � � � � $ E P�� E ��� `<Agi � � �

���
# 8+� � � �T��K|QR���
��� P��5Sb� # � 
3��� � #7�
(
��'0�
��
6�T�+I�'z$� ��;��
3# �+� 1
��

�+�
	�[ � 9]I4UR;#Z��h>ea��yHrU^>G;EA"M E ¢v|�H"I^9_H"7%`]>#UGZ �rZ�H"J$@+>#UR;^9]8�H";?>�;?B�>DF�I?Ag7$H"7%9b`c9];^VQ;?B$H";�� � U�U^>G;
A"M
J�>k9]i�BK7
A�I4U¦9_ULU^8�HW`b`�wh�hB�>eF�I?A�7$H"7%9b`b9];^V�;?B$H";LH�iN9<|g>GJySkA�J$U^;=I4HW9]JK;¦9TU�H�J�>k9]i�BK7
A�IEA"M�� 9_ULH";¦`<>#HgU^;
¥ � � ¥ �HE � � w+�hB%6$UGZ/;?B�>d>k��F$>#Sk;=>#@.JK6�8�7$>GI�A"MLJ�>k9]i�BK7
A�I4U�A"M�� 9_U�H";E`]>#H�U^;d¢ � � � ¥ � � ¥ �!E � � �?w
��A�iKH�«L`]A�J�UR6�i�i�>#U^;?>#@�;?B$H";��h>rM�A�I=8 H�8�H"I?;R9<J�i%HW`]>Q�?5�>G> � «D5 \ � H 
 �{;=Ay7
A�6�J$@.;?B�>+F�I?Ag7$H"7%9b`c9];^V
;?B$H";h;?B�>�U&9]­G>DA"M
;?B�>DU^>G;�A"MPJ�>k9]i�B%7$AgI4U{@%>G|g9_H";?>#U�M�I?A�8 ;?B%9_Uh>k�jF
>#Sk;4H";^9]A�J�w

��H�S=B�J�A�@%>D9]J ���h9b`b`�B$HW|�> $rAg6�;?i�A"9]J�ir>#@%i�>#UGw q >��h9b`b`lSkA�J$U&9_@%>GIe;?B�>�F�I?A�Sk>#U?Uh9]Jz��B%9TS=BQ;?B�>
@%>#U^;^9]J$H";R9<AgJ$U
A"M$;?B�>#UR>L>#@%i�>#U
H"I?>hI?>G|g>#HW`]>#@DAgJ�>¦HN;�HL;^9]8d>�w q >h�h9b`c`�`]>G; � . 7$>L;=B�>lIkH"J$@%A�8-|�HNI^9_H"7%`]>
>#fg6$HW`�;?AD;?B�>E>k��F$>#Sk;?>#@+U&9]­G>eA"M/;?B�>¸UR>G;lANM¶J�>k9]i�B%7$AgI4UhA"M��³iN9<|g>GJ+;?B$H";�;=B�>La$I4UR; 0 >#@%i�>#U�`]>#HW|g9<J�i �
B$HW|�>e7$>G>GJ�I?>G|�>#HW`]>#@�w � ® §
�����=§ � � � 
 M�A�I?8¤H:8�H"I?;^9]J�iKH�`<>DUR6$S?B�;?B$H";

� � . ¯
® � � . � � ¥ §

M�A�I{HW`b`P�	� 0 � $ E ¢/w��hB%6$UGZ�7%V�«E­G6�8�H � U � J�>#fg6$HW`b9];�V��?5�>G> � «�5 \ � H 
 �4Z

mnI?A�7�� � � � � � 
 
 � � � � 
 ��� � $ E ¢ 
 � � \���� t � �
��6�;#Z � � � � � 
 
 9_U
·�6$U^;
;=B�>�>k��F$>#Sk;?>#@�J%6�8�7$>GI
A"M$J�>k9]i�B%7$AgI4U/A"M �2w
O�AgI?>GA"|�>GI#Z � � � 
 9TU/;=B�>l>k��F$>#Sk;=>#@
U&9]­G>eA"M�;=B�>¸U^>G;hA"M/J�>k9<igBK7
A�I4UhA"M �³i"9]|�>GJ+;?B$H"; ��%�%g>#@%i�>#U�`]>#HW|�9]J�i � B$HW|�>L7$>G>GJ�I?>G|�>#HW`]>#@�Z%�LB%9_S=Br9TU



� � � ���G������� � �,� 	�� ��
 � �

>k�$H�Sk;^`]V+;?B�>DU&9]­G>DANMP;?B�>DUR>G;LA"M
J�>k9<igBK7
A�I4U�A"M��rw
5"9]J$Sk>�;?B�>GI?>�HNI?>{AgJ%`<V ` 
� 
 b S=B�A"9_Sk>#U�M�A�Ih;?B�>DU^>G;��rZ%9];{U^6%t+Sk>#UL;?AdS=B�AKA%U^> ��U^Ad;?B$H";� ¢E ¢�� � \�� �@t � �e� ¥ �

��V�5�;R9<IR`c9]J�i
� U�M�A�I=8�6%`_H�Z%;?B%9_U�B�A"`_@�UhM�A�I�`_H"I?i�>D¢y9cM �+U?H";^9_U&a$>#U

¢cP�� E ����`]A�i � � ��� � � � � � � ¢|P�� E ��� `<Agi � � � ���

� J+i�>GJ�>GI4HW`�Z%9bMlH�i�I4HNF�B+B$H�Uhi�A%Aj@2>k��F$H"J$U&9]A�J�AgJ�HdSk>GI?;4HW9]J�U&9]­G>�U^>G;#Z%;?B�>GJ+9];L�¦9c`b`�B$HW|�>DU�9<8:9c`_H"I
>k��F$H"J$U&9]A�J(A�J�U^8�H�`c`]>GI�U^>G;kUGw ��A"�h>G|�>GI#Z�;?B%9_U�9_U2J�A�;YH�`<�LHWV�U�;?I?6�>�w q B$H";d�h>�SGH"J�U=H#V�9_Ur;?B$H";
;?B�>QF�I?A�7$HN7%9c`b9];^V(;?B$H";�U^>G;4U2A"MdH�Sk>GI?;4HW9]J�U&9]­G>zB$HW|�>zH.i"9]|�>GJ(>k�jF$HNJ$U&9]A�J(M�H�Sk;?A�I29_U�H�6�J%9<82Aj@�HW`
M�6�J$Sk;^9]A�J�w��hB�>GA�I=>G8 � w ¥ w � U^B�A"�{U�;=B$H";
;?B�>hF�I?A�7$H"7%9b`b9];^V�ANM$M�HW9b`<6�I=>h9_U
>k��F$A�J�>GJ%;^9_HW`b`]V�U^8�HW`b`%M�AgI/`THNI?i�>
U^>G;4U±w��LA"�h>G|�>GI#ZgM�A�I¸UR>G;4UhA"MlSkA�J$UR;4H"J%;{U&9]­G>�;?B�>DF�I?Ag7$H"7%9b`c9];^V�ANM�M�HW9b`]6�I?>��h9b`c`�7
>DA�J%`]V�F$A"`]V%J�A�8�9_HW`b`]V
U^8�H�`c`�whxLJ�>�SGH"J+F�I?A�7$HN7%`<V+U^B�A"�(;?B$H";h�LB�>GJ�>G|�>GIE;?B�>EF�I?A�7$H"7%9b`b9];^V+;?B$H";�`_H"I?i�>DU^>G;kUhB$HW|�>¸H2Sk>GI?;4HW9]J
>k��F$H"J$U&9]A�JrM�H�Sk;?A�In9TU�>k��F$A�J�>GJ%;^9_HW`b`]V�U^8�HW`b`�Z$HW`b`�U^8�HW`b`]>GI{U^>G;4U��h9b`b`�B$HW|�>{;=B�>¸U?HN8d>L>k��F$H"J$U&9]A�JrM�H�Sk;?A�I
�h9];?B�B%9<igB�F�I?A�7$HN7%9c`b9];^V�w

� ��� � 
��.�&��-��K� ���p-��K/

� A�7�6%9b`_@�H"Jz>k��F$H"J$@%>GIdSkAj@%>�Z/�h>d7$>GiN9<J��¦9<;=BsH"Jz6�J%7$HW`_H"J$Sk>#@.7%9]F$H"I?;^9];?>r>k��F$H"J$@%>GI�i�I4H"F�B�w�5KH#V
;?B$H";
;=B�>Li�I4H"F�B:9TU¦�)$
§�
W��u�I?>Gig6%`THNI�7
>G;��h>G>GJ�UR>G;4U
A"M�|�>GI?;^9_Sk>#UnA"M�U&9]­G>{¢+H"J$@ � � ¢/Z%H"J$@�;?B$H"; 
E� $
w q >
�h9b`b`�9T@%>GJ%;^9bM�Vd>#H�S=BdA"M�;?B�>{¢�J�Aj@%>#U�A�Jd;=B�>h`_H"I?i�>{U�9T@%>EA"M�;?B�>LigI4H"F�Bd�h9];?BrA�J�>LANM¶;=B�>L7%9];4Un9<J+HeSkA�@%>
A"M
`<>GJ�ig;?BY¢/w q >L�¦9c`b`�6$U^6$HW`b`]VdI?>kM�>GI�;?Ae;?B�>#UR>{¢r7%9];4U�H�U 	 ��*�"����
% �&�Gw ��H�S=BdA"M²;=B�> � � ¢r|�>GI?;^9_Sk>#U
AgJd;?B�>
U^8�H�`c`lU�9T@%>rA"Mh;?B�>di�I4HNF�By�¦9c`b`L7$>rH�U?U^A�S=9_H";?>#@Q�h9];?B.H+SkA�J$U^;?I4H�9<J%;#w
��H�S?B.SkA�J$U^;?I4H�9<J%;e�h9b`b`lI?>#UR;?I^9_Sk;
A�J%`]V�;?B�AKUR>+|�H"I^9_H"7%`]>#Ur;?B$HN;�H"I?>+J�>k9]i�B%7$A�IkUdA"Me;?B�>�|�>GI?;?>k�.9_@%>GJK;^9ba$>#@��h9];?B�;?B�>ySkA�J$UR;?I4HW9]J%;+�?5�>G>
� 9]i�6�I?> � u ¥ �4w/�hB�>#U^>E�h9b`b`¶7
>¸SGH�`c`]>#@2;?B�>d}k|�H"IR9THN7%`<>#Un9]Jr;?B�>¸SkAgJ$U^;?I4HW9]J%;4~�w « SkAgJ$U^;?I4HW9]J%;��h9b`b`�I?>#fg6%9<I=>
;?B$H";
;=B�>L|�H"IR9THN7%`<>#Un9];�I=>#U^;?I^9_Sk;4UPM�A�I=8µHDSkA�@%>G�lAgI4@�9]J�U^A�82>h`b9<J�>#HNI¦SkA�@%>EA"M$`]>GJ�i�;?B 
"w ��>#SGH"6$UR>{>#H�S=B
SkA�J$U^;=I4HW9]JK;��l>E9]8dF
AKU^>�6�F$A�JQ;?B�>e|"H"I^9_H"7%`]>#U�9_Uh`b9]J�>#H"I#Z
;?B�>D>k��F$H"J$@%>GIeSkAj@%>#U��h>DSkA�J$U^;?I=6$Sk;L�h9b`b`P7
>
`b9]J�>#H"I¸HgUh�h>k`c`�w � ;h9_UESkA�J%|�>GJ%9]>GJK;E;?A�`]>G;¸HW`b`�;=B�>DSkA�J$U^;?I4H�9<J%;4Uh7
>D;?B�>DU=H"8d>�w



� � ���G������� ���,�
	�� �?


Variables restricts
these

constraint

Constraints

< �HM*��

, #>? � ´�« SkAgJ$U^;?I4HW9]J%;LI?>#U^;=I^9_Sk;4Uh;?B�>e|"H"I^9_H"7%`]>#UL;=B$H";{H"I?>E9];4U¦J�>k9<igBK7
A�I4UGw

� ,�� 	��H������	 #|� #|�=�v�	��
 � � � ( � #7I;(=��
6# 
�� 8U�O("I�� � ��
�Qa���
� ¢ �;(
�@# ( � & ���l("�;* � � ¢ ���+����
6��(�#B��
��0
6�;(	
0# �
$ ������8+ �&x(
�~�+��
6�	�o�
(
�@# ( � & ���}(��
* 
 ���T��8+ �& (=� �+��
6�	� ���U����
6�O("#B��
�� 1 �	��
�� � �o( ���+*
���
$ � & �+������& �
��8�
3� 

1
� ���+����
6��("#7��
�# � �
���#"��	� ��3 � ')( ����
@
6#7�	8C�
$ 
6��� �
(
�@# ( � & ���0# $Y
3���f�;(
�@# ( � & ���z#7�f
6�;(	
z���+����
6��(�#B��
R$O����% (
���+*
��Qa���O*0�
$
� 1 p ���z��� I
(��
*
�
� ���+*
� �
� � § � � ���+����# ��
��R�
$ 
6�	�z�M��
@
6#B��8��?�
$�
6���z�
(
��#x( � & ��� 
6�;(	
Y�6(	
6# �@$O'�����
�T'o���+�	�M
3�O("#7�	
 1
� M²;?B�>�>k�jF$H"J$@%>GI�i�I4H"F�B:9TU�HeU^6%tYS=9]>GJ%;^`]Vdi�A%Aj@�>k��F$H"J$@%>GIhH"J$@�9bM�;?B�>{SkA�J$U^;=I4HW9]JK;kU
H"I?>�9_@%>GJK;^9ba$>#@

�h9];?BQU^6%tYS=9]>GJK;R`<V+igAKA�@+SkAj@%>#U±Z$;?B�>GJ+;=B�>eI?>#U^6%`];^9]J�i+>k�jF$HNJ$@%>GI{SkAj@%>��h9b`b`P7
>�H�i�A%A�@+SkAj@%>�w

� �+,��K

,�A #|� #c� #i�	��
�� � ��( � #7I;(=��
6# 
��f8+�O("I�� � ��
�Qa���
� ¢ �;(=��#x( � & ���o("�;* � � ¢ ���U����
6�O("#B��
���
6�
(�
 # �
$ ������8+ �&x(
�~�+��
6�	�o�
(
�@# ( � & ���}(��
* 
 ���T��8+ �& (=� �+��
6�	� ���U����
6�O("#B��
�� 1 �	��
�� � �o( ���+*
���
$ � & �+������& �
��8�
3� 
 K�O(	
@� � K ("�;*L���
&x(�
3# �	� %�#7��#B%� �% *�# ��
M("�;��� ��1�� $ �,��� I
(��
*
� � ' (�$�(
��
���� �=$?% ���T�z
6�;("� �� ° �U�)(�&B&+�M��
@��
$a��# 
��:(	
?%z����
 E ¢ K�
6�	�
� �P� � § � � �;(	�z�O(	
��:(	
R& ��(	��
 $%� � �&$ �@¥ � ("�;*n���
&x(�
3# �	��%o#B��#7%� �%�*m# ��
M("�;���
(	
?& ��(���
 E 1
��

�+�
	�[ ��A�A�7�;4H�9<J+;=B�>e7$A�6�J$@�A�J�;=B�>eI4H";?>EA"M�;?B�>DSkA�@%>�Z��h>e�h9b`b`PSkA�6�J%;L;?B�>EJK6�8�7
>GILA"M/`c9]J�>#H"I
I?>#U^;=I^9_Sk;^9]A�J$Un9<82F$AKU^>#@27%Vd;?B�>{SkA�J$UR;?I4HW9]J%;4UGw ��H�S=B�SkA�J$UR;?I4HW9]J%;�9]J$@%6$Sk>#UE� ¥�� �g��
P`b9<J�>#HNILI?>#U^;?IR9TSk;R9<AgJ$UGw
�hB%6$UGZ�;?B�>GI=>DH"I?>DH�;?Ag;4HW`²ANM

¢ $ 
 � ¥ � �g��
�¨ $%¢�� ¥ � �g�



� ��� � 
 � � ���9� ��� � � ���9� � �

`b9]J�>#H"I{I=>#U^;?I^9_Sk;^9]A�J$UGZ[�LB%9_S?Br9]8dF%`b9]>#UE;?B$H";h;?B�>GI?>DHNI?>¸HN;�`]>#H�UR;{¢ �)$K� � �&$ � ¥ �?��@%>Gi�I?>G>#UhA"M M�I?>G>#@%Ag8�w
� AdF�I?A"|�>e;=B�>D7$Ag6�J$@�AgJ�;?B�>�8�9]J%9<8�6�8 @g9_U^;4HNJ$Sk>�Z$�h>D�¦9c`b`�U^B�A"��;?B$H";�;?B�>GI?>�SGHNJ�7$>�J�ArJ�A�J�u

­G>GI?AzSkA�@%>G�lAgI4@.A"M{�h>k9]i�B%;D`]>#U?U:;?B$H"J E ¢/ws¬¶>G; ��7$>�H�J�A�J�u�­G>GI=Az�hA�I4@�A"M{�h>k9]i�BK;dH";�8dA%U^; E ¢
H"J$@Y`<>G; ��7
>D;?B�>�U^>G;LA"M�|"H"I^9_H"7%`]>#UE;?B$H";{HNI?> ¥ 9]J�;?B%9_UE�lAgI4@�w��hB�>GI?>dH"I=> $ � � �%>#@%i�>#U¦`]>#H#|g9]J�i+;?B�>
|�HNI^9_H"7%`]>#U�9]J���wz�¦B�>�>k��F$H"J$U&9]A�J�F�I?AgF$>GI?;^VzA"ME;?B�>�igI4H"F�B�9<82F%`c9]>#U2;?B$H";�;?B�>#U^>r>#@%i�>#U��h9b`b`{>GJ%;?>GI
8dA�I=>e;?B$H"J �� ° � � ��SkA�J$U^;=I4HW9]JK;kUGw
�hBK6$U±Z�;?B�>DHW|�>GI4H"ig>{J%6�8�7$>GILA"M
>#@%i�>#UhF
>GI{SkA�J$U^;=I4HW9]JK;��h9b`c`
7$>E`]>#U?U
;?B$H"J 
G�GZ$URA�;=B�>GI?>{8�6$U^;h7
>DU^A�8d>eSkA�J$U^;?IkHW9]JK;h;?B$H";�9_ULH�J�>k9]i�B%7$A�ILANM��dZ�7�6�;h�LB%9_S=B+B$H�ULH�J%6�8�7
>GI
A"M�J�>k9]i�B%7$AgI4Uh9]J�� ;?B$H";�9_U�`]>#U?UL;=B$H"J�;=B�>e8�9]J%9<8�6�8 @g9_U^;4H"J$Sk>eA"M � w��hB%9_U�9]8dF%`b9]>#UE;?B$H"; ��SGHNJ�J�A�;
9]J$@%6$Sk>dHdSkAj@%>G�hA�Ik@rA"M �Q9]J�;?B$H";{SkA�J$UR;?I4HW9]J%;!��U^A$Z �³SGH"J�J�A�;L7
>DHdSkA�@%>G�lAgI4@r9]J(�
� � § ���4w

� ,�A!)�
�� #|� #|�H� � ���U����
6�� 
��
6# �U�!�
$o���+*
���C*
��jc����* � 'H#x*
�
��
3# $�'�#7�	82
6�	�!�	�m*
�����U�D�+������# *
���
$o(
� #BI;(
�T
6# 
@�Y8+��("I�� QR# 
3� 
3��� � # 
����
$+
6��� ���m*
�?("�;*N# *
�
�	
6# $�'�#B��8}
6���}���+*
�����+�Y
6�	� �"
6���
�+��# *
� Q?# 
6� �5 � ���+*
���jc����
 ("I�I
��(
�T��*W#7�)
3���fQa� � �o�=$ p ("�����
�zu p ("������y 1 	 �+&B& �
Q?#B��8�� ("&B& (	8��
�
	B�:& ��(;*mK p ("�����
�l("�;("& '�
���*�
6�	�
I
�
�_$�� �@%:(��
���z�
$?��# �z���+*
��� � 'o����("%o#B��#7�	8)
3����8+#7�T
6� �
$a
6��� � #7I;(=��
3# 
���8+��("I�� 1 � (=��8+ "&7# �}u � (=����
	ya("& ��� �����*f��# 8+����8+#B��
3� 8U�O("I���� 
��o���U����
6�� 
��
 �
�@����� �������@������
6#B��8z���m*
��� 1�� ��$�����
3 ��;(	
��
& '5Kc# 
a�M���
%z� 
6�;(	
Y("�;("& '	�5# �
������
3#7��8>�+�>��# 8+� ��8+#7�T
6�H# �n#7���� ��)�	# �
�	
)
@� *
�
%z�+�	�M
3�O(	
��L
6�;(	
�$�("%�#7&7# �����
$N���+*
����(
�T�C(���'"%oI	
���
3# ��("&7& '
8����m* 1
� ��� � /!�_� �.��� ��
��&� �.���

«�U&9]8dF%`]>�>k�$H"8dF%`]>rA"ML>k�jF$HNJ$@%>GI�SkA�@%>#Ue9_U�A�7�;4HW9]J�>#@�7KV�`]>G;?;^9]J�i � 7
>YHrigI4H"F�Bz�h9];?B�>k�jF$H"J$U�9<AgJ
i�I?>#HN;?>GIh;?B$H"J � � A�JQU^>G;4UhANMnU&9]­G>�H";L8dAKUR; E ¢/Z²HNJ$@r`]>G;?;^9]J�i � 7$>�;?B�>DSkA�@%>�SkA�J$U&9_U^;R9<J�i+ANMP�hA�I4@�U�A"M
>G|�>GJQ�h>k9]i�BK;WwL�hB�>�F$H"I^9];^VKu�S=B�>#S?�+8rH";?I^9b��A"M�;?B�>�I?>#U^6%`];^9]J�iySkA�@%>�Z �
� � § � �4Zg9_U�·^6$U^;{;=B�>:Hg@W·RH�Sk>GJ$SkV
8�H";=I^9b�vANM � w��hB�>+SkAj@%> � B$H�UeI4HN;?> � \ ®� HNJ$@Q8�9]J%9]8�6�8 I?>k`_H";^9]|�>�@g9_U^;4HNJ$Sk> �� Z
U^A(�
� � § � �LB$H�U
I4H";=> ¥ � � � H"J$@+8�9]J%9]8�6�8º@g9_U^;kH"J$Sk>�H";�`]>#H�U^; E ¢�w

� A+A�7�;4H�9<J�H+SkA�@%>�;?B$HN;e�l>rSGH"Js@%>#SkA�@%>�>ktYS=9]>GJ%;^`]V�Z
�h>d�h9b`b`LJ�>G>#@z>G|�>GJ�i�I?>#H";?>GIe>k��F$H"J$U&9]A�J�w
q 9];?B+i�I?>#H";=>GIl>k��F$H"J$U&9]A�J�Z
U^8�HW`b`PU^>G;kU�ANMPSkA�I?I?6�F�;�|�H"I^9_H"7%`]>#U��h9b`b`�9]J$@%6$Sk>�J�AgJ�u�SkAj@%>G�hA�I4@�Ul9<J+8rH"JKV
SkA�J$U^;=I4HW9]JK;kUGw���V�>k�$H"8�9]J%9]J�i.;?B�>#U^> }�6�J$U?H";^9_U&a$>#@�~zSkAgJ$U^;?I4HW9]J%;4UGZ��h>+�h9b`c`e7$>�HN7%`<>�;?As@%>G;?>GI=8�9]J�>
�LB%9_S=Bz|�H"IR9THN7%`<>#U�H"I=>�SkA�I?I=6�F�;?>#@�w � J�5�>#Sk;^9]A�J$U � w ¼ w ¥ H"J$@ � w ¼ w ¼ Z
�l>��h9b`b`l>k��F%`_HW9]JsB�A"�³;?A�@%>#SkA�@%>
;?B�>#U^>DU�9<82F%`<>�>k��F$H"J$@%>GIeSkAj@%>#UGw



�4� ���G������� ���,�
	�� �?


� J%M�A�I?;?6�J$H";=>k`<V�Zn�l>+@%AQJ�A�;��KJ�A"��A"M{>k��F%`c9_S=9];+SkA�J$U^;?I?6$Sk;R9<AgJ$U�A"ML>k�jF$HNJ$@%>GIdi�I4H"F�B$U��h9];?B�>k��u
F$H"J$U&9]A�J�i�I?>#H";?>GIe;=B$H"J �� wd�hB%6$UGZ�9]JzA�Ik@%>GID;?A�SkA�J$UR;?I?6$Sk;e;?B�>#U^>rU&9]8dF%`]>YSkA�@%>#UGZ��h>d8�6$U^;e6$UR>d;?B�>
I4H"J$@%Ag8�9]­G>#@�SkA�J$U^;=I?6$Sk;^9]A�J�ANM�>k�jF$HNJ$@%>GI4UL>k��F%`_HW9]J�>#@�9<J�5�>#Sk;^9]A�J � w ¥ w

� ������� � ���
���$� 	N�&���{)��$���
)��&�
'

�hB�>GI?>�9_U�HQJ$HN;?6�I4HW`¸H�`<igA�I^9];?B�8�M�A�I�@%>#SkA�@g9]J�i�;?B�>#U^>yU�9<82F%`<>Q>k��F$H"J$@%>GI+SkAj@%>#UGw q >yU?HWVz;?B$HN;�H
SkA�J$U^;=I4HW9]JK;n9_U¸}±U?H";^9_U&a$>#@�~�7%V:H��hA�I4@ �ª9bM�;?B�>eU^6�8µANM¶;=B�>{|"HW`]6�>#Uh;?B$H";���HgU?U&9]i�J$U
;=AD;?B�>E|�H"IR9THN7%`<>#U
9]J�;?B�>+SkA�J$U^;?I4H�9<J%;�9_U�>G|�>GJ ��A�;?B�>GI?�h9_U^>�Zn�l>+SGHW`b`L;?B�>�SkA�J$U^;=I4HW9]JK;+}k6�J$U?H";R9TU�a$>#@�~�w�¹�AgJ$U&9_@%>GId�LB$H";
B$H"F�F
>GJ$Uh�LB�>GJ+�h>���9]F ® He|"H"I^9_H"7%`]>D;?B$HN;
9_U�9]J+8dA�I?>E6�J$U?H";R9TU�a$>#@r;?B$H"J+U?H";^9_U&a$>#@+SkA�J$UR;?I4HW9]J%;4UGw
�hB�>
6�J$U?H";R9TU�a$>#@zSkA�J$U^;?IkHW9]JK;4UeSkAgJK;4H�9<J%9]J�i�;?B�>d|�HNI^9_H"7%`]>�7
>#SkA�8d>�U?HN;^9_U&a$>#@�Z�H"J$@ 	;"�$�� 	;� *C�9�gw��hB%6$UGZ��h>
B$HW|�>e@%>#SkI?>#H�U^>#@�;?B�>e;?A�;4H�`²J%6�8�7
>GI{ANM�6�J$U?H";^9_U&a$>#@�SkA�J$U^;?IkHW9]JK;4U±wP�¦B�>E9T@%>#H27$>GB%9]J$@�;?B�>DU^>#fg6�>GJ%;^9_HW`
@%>#SkA�@g9<J�izHW`]i�AgI^9];?B�8 9_UE;?A+��>G>GFz@%A"9]J�i�;?B%9_UE6�J%;^9b`lJ�A+6�J$U?HN;^9_U&a$>#@zSkA�J$U^;=I4HW9]JK;kULI?>G8rHW9]J�Z�9]Jz�LB%9_S=B
SGH�U^>r�h>�B$HW|�>+HQSkAj@%>G�hA�Ik@�wy�hB�>GAgI?>G8 � w ¼ w ¥ U?HWVjU�;?B$H";�9bM{;?B�>+i�IkH"F�Bs6$UR>#@z;?Az@%>ka$J�>+;?B�>+SkA�@%>
9_UDH�i�AKA�@�>k�jF$HNJ$@%>GI:HNJ$@�9bM¦J�Ag;D;?A%A+8�H"J%V�|"H"I^9_H"7%`]>#U�A"M¦H�SkAj@%>G�hA�I4@�H"I?>dSkA�I?I?6�F�;=>#@�Z�;?B�>GJ.;?B%9_U
HW`]i�A�IR9<;=B�8��h9b`b`nU^6$SGSk>G>#@�w
� ,	�G�+,2	����H)�F<,�%('*)+	��*,-
4�����*,8��,0�����G�=	+M )�FHM2�K
���� �(AH[


 � ML;?B�>GI?>�9_U�H+|"H"I^9_H"7%`]>r;?B$H";e9_U�9]Js82A�I?>�6�J$U?H";^9_U&a$>#@.;=B$H"JsU?H";R9TU�a$>#@zSkA�J$U^;?IkHW9]JK;4U±Z�;?B�>GJ
��9]F
;?B�>e|�HW`]6�>�A"MP;=B$H";L|�HNI^9_H"7%`]>�w


 �h>GF$>#H";E6�J%;^9b`�J�A�U^6$S=B�|"H"I^9_H"7%`]>#ULI=>G8�HW9]J�w

� ;�9_Ud>#HgU^Vs;=AQ9]8dF%`]>G8d>GJK;r;?B%9_UrHW`]i�A�I^9];?B�8 URAz;?B$H";�9];dI=6�J$U�9]J�`b9]J�>#H"I+;^9]8d>Q�^H�U?U^6�8�9]J�i.;?B$H";
F$AN9<J%;?>GILI=>kM�>GI?>GJ$Sk>#U¦B$H#|g>e6�J%9<;ESkAKU^;G�4w � J � 9<ig6�I?> � u � Z%�h>{F�I=>#U^>GJK;�A�J�>¸UR6$S?B+�LHWVdA"M�9]8dF%`]>G8d>GJ%;^9]J�i
;?B%9_UeHW`]i�A�IR9<;=B�8�w q >�H�U=U^6�8d>D;=B$H";{;=B�>�igI4H"F�B�B$HgUL7
>G>GJzF�I?A"|�9_@%>#@�;?Ar;?B�>dHW`]i�A�I^9];?B�8 H�UEHdigI4H"F�B
A"MhF$A"9]J%;?>GI4UE9]Jz��B%9TS=B.>#H�S?BzSkA�J$UR;?I4HW9]J%;eF$A"9]J%;4Ue;?A+;=B�>d|�H"IR9THN7%`<>#U�9];DSkA�J%;4HW9]J$UGZ/H"J$@Q>#H�S=Bz|�HNI^9_H"7%`]>
F$AN9<J%;4U2;?Az;?B�>QSkA�J$U^;?IkHW9]JK;4U�9<J(�LB%9_S=B�9<;+H"F�F
>#H"I4UGw(�hB�>+9]8dF%`]>G8d>GJ%;4H";R9<AgJ�I=6�J$U�9]J(;^�lAQF�B$H�UR>#UG´
H.U^>G;?u�6�F�F�B$HgU^>Q;?B$H";dI?>#fg6%9]I?>#U2`b9]J�>#H"I�;^9]8d>�ZLHNJ$@�;=B�>GJ�Hv`<A%A�F(;?B$H";2;4H"��>#UrSkA�J$U^;4HNJK;d;R9<82>�F$>GI
9];?>GI4H";R9<AgJ�w�CE6�I^9]J�i�;?B�>¸UR>G;?u�6�F�F�B$HgU^>�Z%;?B�>{|"H"I^9_H"7%`]>#UEH"I?>LF$H"I=;^9];^9]A�J�>#@29]JK;?A�`b9_U^;4U�7%Vd;?B�>EJK6�8�7$>GIhA"M
6�J$U?H";R9TU�a$>#@dSkA�J$U^;?IkHW9]JK;4U 9]Jd��B%9TS=B�;?B�>GVdH"F�F$>#HNI#w
CE6�I^9]J�ieJ�A�I?8�HW`%9];?>GI4H";R9<AgJ�ANM²;?B�>�`]AKAgF�ZKHE|�HNI^9_H"7%`]>

��� ;<#&*)�=SA �%9+  �.	4-��EQ �,�
	>)�L 
��/+-#���N � ; +-#/EQ �,���>D�! 
A�/+-#�
	N



� ��� � 
 � � ���9� ��� � � ���9� � �

� ,�� ? ��' '��K)�/ ,
� A�I/>#H�S=B:SkAgJ$U^;?I4HW9]J%;#Z�SkA�8dF�6�;=>l;=B�>lF$HNI^9];�V�A"M$;?B�>LU^6�8-A"M�;?B�>h|�H"IR9THN7%`<>#UP9];�SkA�JK;kHW9]J$UGw����hB�>
HW`]i�A�I^9];?B�8¤URB�A�6%`_@+B$HW|�>DH�`b9_U^;EA"M�;?B�>�SkA�J$U^;?I4H�9<J%;4UGw<�
� J%9];^9_HW`b9]­G>�`b9TUR;4U�� �G§��
���?§�� � w
� A�IL>#HgS?B�|�H"I^9_H"7%`]>�Z�SkA�6�J%;L;?B�>�JK6�8�7
>GI{A"M�6�J$U=H";^9_U&a$>#@QSkA�J$U^;?IkHW9]JK;4Ul9<J��LB%9_S?B�9];eH"F�F$>#H"IkUGw
� M
;?B%9_ULJ%6�8�7$>GIh9_U 0 Z%;?B�>GJ�F�6�;�;?B�>D|"H"I^9_H"7%`]>e9]J+`b9_U^;�� . w
; �+�K'
� J%;^9b`�`b9_U^;4U���� � t ��� §
�����=§�� � H"I?>e>G8dF�;^V+@%A$´
� 9]J$@+;=B�>ei�I?>#H";?>#UR; 0 U^6$S=B+;?B$H";�� .�9_UhJ�A�;�>G8dF�;^V
¹�B�A%AKU^>DH:|�H"I^9_H"7%`]> ��M�I?A�8�`b9_U^;	� .
� `b9]F�;?B�>e|"HW`]6�>�A"M�|�HNI^9_H"7%`]> �
� A�Ih>#H�S?B�SkAgJ$U^;?I4HW9]J%;�
E;?B$H";ESkA�JK;kHW9]J$Uh|�H"IR9THN7%`<> �
� F�@�H";?>e;?B�>DU^;kH";?6$UhA"M�SkA�J$U^;=I4HW9]JK; 

� A�Ih>#H�S=B+|�H"IR9THN7%`<> � 9]JySkA�J$U^;=I4HW9]JK;


�h>#SkA�8dF�6�;=>D;?B�>�JK6�8�7$>GI�A"MP6�J$U=H";^9_U&a$>#@QSkA�J$U^;?IkHW9]JK;4Ul9<J��LB%9_S?B��-H"F�F$>#HNI4UGw�O�A"|�>E9];
;?A�;?B�>�HNF�F�I?A�F�I^9_H";?>E`b9_U^;#w

� MDHW`b`{|�H"IR9THN7%`<>#UrH"I?>r9]J.`b9_U^;
� � Z�;?B�>+Ag6�;?F�6�;�;?B�>+|�HW`]6�>#U2A"Me;?B�>+|�H"IR9THN7%`<>#U±w(xL;?B�>GI?�h9_U^>�Z
I?>GF$A�I=;�}=M�HW9b`<>#@�;?Ad@%>#SkAj@%>#~[w

< �HM*��

,I#>? # ´n«{J�9<82F%`<>G82>GJK;4HN;^9]A�J�A"M�U^>#fg6�>GJK;R9TH�`P>k��F$H"J$@%>GI{SkA�@%>�@%>#SkA�@g9]J�i�HW`]i�A�I^9];?B�8�w

;?B$H";LH"F�F
>#H"I4U�9]J�;?B�>ei�I?>#H";=>#U^;hJK6�8�7$>GI�A"M�6�J$U?H";R9TU�a$>#@�SkA�J$U^;=I4HW9]JK;kU
9_U ��9]F�F$>#@��
;?B�>DU^;4H";=6$U�ANMP>#H�S=B
SkA�J$U^;=I4HW9]JK;h;?B$HN;lSkA�J%;4HW9]J$U�;?B$H";�|�H"I^9_H"7%`]>�9TU�6�F�@�H";?>#@��$H"J$@2>#H�S=B+|�H"IR9THN7%`<>e;=B$H";lH"F�F
>#H"I4Un9]J+>#H�S=B�A"M
;?B�AKUR>{SkA�J$U^;?IkHW9]JK;4U 9_U�8dA"|�>#@�;?A�;?B�>h`b9_U^;h;?B$H";
I?> �$>#Sk;4UP9];4U�J�>G��J%6�8�7
>GI�A"M�6�J$U?HN;^9_U&a$>#@�SkAgJ$U^;?I4HW9]J%;4UGw
� M?ZhH";dU^A�8d>rF$A"9]J%;#Z�;?B�>GI?>29TU2J�AQ|�H"IR9THN7%`<>�9]J�8dA�I=>�6�J$U?HN;^9_U&a$>#@.;?B$H"J�U?HN;^9_U&a$>#@�SkA�J$U^;?IkHW9]JK;4U±Z
;?B�>
9]8dF%`]>G8d>GJ%;4H";^9]A�J.`]>#HW|�>#Ue;=B�>�`]AKA�F�H"J$@.S?B�>#S=��Ue�LB�>G;?B�>GI�9];�B$HgUDU^6$SGSk>#U?U�M�6%`b`]V @%>#SkA�@%>#@�9];4UE9]J�F�6�;#w
� M�H�`c`e;?B�>Q|�HNI^9_H"7%`]>#U+H"I?>+9]J(;?B�>�`c9_U^;�� � Zh;=B�>GJ�;=B�>GI?>yH"I=>�J�A.6�J$U?H";^9_U&a$>#@(SkA�J$U^;=I4HW9]JK;kU�H"J$@ª;?B�>
9]8dF%`]>G8d>GJ%;4H";^9]A�JQ�h9b`b`PAg6�;?F�6�;{HrSkAj@%>G�hA�I4@�w q >e�h9b`b`�U^B�A"��;?B$H";L;=B�>e`]AKAgF+9_UL>k��>#Sk6�;?>#@QH";L82AKU^;LH
`b9]J�>#H"I{J%6�8�7$>GIEA"M
;^9]8d>#UGw

� �+,��K

,�A #|�H� �=���	��
 � � �?( � #7I;(=��
3# 
�� 8+��("I�� � ��
�Qa���
� ¢ �
(
�@# ( � & �����
$|*
��8U����� $ ("�;* � � ¢ ���+����
6��(�#B��
���
$ *
��8+�T��� 
 �5 
�	�:
6�;(	
 (�&B&;����
@� � �
$ (	
 %z����
 E ¢ �
(
��#x( � & ��� �;(	�	� (	
 & ��(	��
 � �7 d��k�&$ � � � ���
# 8+� � ������K�$O������+%z� �����+1 �	��
 �
� � � � �z
6���:���+*
�:���+�	�5# ��
6#7�	8)�
$�
6�������z����
�
3#7��8"�?�
$ 
3���z�;(=��# ( � & ���Y
3�;(	
 ��(" ����z�����
�T'���+����
3�O("#7��
0
��W�;(	���LI;(
�@# 
�' 
��
��� 1�p �	�
�C
6���f����k� ��
��
3# ("&Y*
�����+*�#7��8>(�& 8�����# 
6��%,Q?#B&7&~��� �@������
0 �I�
��D("�
E � � $��O(
��
3# �+���
$Y�
���T����� Q?��#B& �0���;���	 �
3#7��8L
6��� *
�����+*�#7�	8D& ���+I (	
z%z����
 $ E ¢�� � 
6#B% ��� 1 � � �T�������
�@K�
6�	�
("& 8����@# 
6�"% �� ����0#7� &7#7�	��(
� 
3#7%z�}�+� ("&B&+#7��I� 	
���Ka����8 (=�O*�& �����?�
$ QR����
6���
� � �a�	��
 � # �?(:8"� �+*���� I
(��
*
�
� 1



�A� ���G������� ���,�
	�� �?


��

�+�
	�[ q >Q�h9b`b`�U?HWV�;=B$H";�;=B�>v@%>#SkA�@g9]J�i�HW`]i�AgI^9];?B�8 9_Ur9]J U^;4HN;?>z���
§��¶�e9bM �ª|�H"I^9_H"7%`]>#U�H"I?>
SkA�I?I=6�F�;?>#@zH"J$@��sSkAgJ$U^;?I4HW9]J%;4UeH"I?>26�J$U?H";^9_U&a$>#@�w q >d|�9]>G���.H�UeH+F
A�;?>GJ%;^9_HW`¦H�U=U^AjS=9_H";=>#@Q�h9];?B �$w
xL6�I�i�AKHW`
9_U�;=Ay@%>G8dA�J$UR;?I4H";?>2;?B$H";D;=B�>dF$A�;=>GJK;^9_HW`L�h9b`b`L>G|�>GJ%;?6$HW`b`]VsI?>#HgS?Bz­G>GI=A$wy� Ay@%AQ;?B%9_UGZ/�h>
�h9b`b`nURB�A��(;?B$HN;�9bM�;?B�>D@%>#SkA�@g9]J�i�HW`]i�A�I^9];?B�8 7$>Gi"9]J$U��h9];?B�H��hA�I4@2A"M
�l>k9]i�B%;{H";h8dA%U^; E ¢ � � Z[;?B�>GJ�Z
H";�>G|�>GI?V.U^;?>GF�Z
;?B�>GI=>��h9b`b`{7
>�U^A�8d>r|�H"IR9THN7%`<>��h9];?B.8dA�I?>r6�J$U?H";^9_U&a$>#@.J�>k9]i�B%7$AgI4U�;?B$H"J�U?H";R9TU�a$>#@
J�>k9]i�B%7$A�I4U±w

� 9]I4UR;#Z��h>:SkAgJ$U&9_@%>GI���B$H";eB$H"F�F$>GJ$U��LB�>GJz;?B�>rHW`]i�A�I^9];?B�8 9_UE9]J�H+U^;4H";=>d���
§��¶�l�h9];?B �Q� E ¢/w
¬�>G;��e7
>D;?B�>�JK6�8�7$>GIEA"M�U?H";^9_U&a$>#@�J�>k9]i�BK7
A�I4U�A"M
;?B�>DSkA�I?I?6�F�;=>#@+|�HNI^9_H"7%`]>#UGw���V+;?B�>e>k�jF$HNJ$U&9]A�J�A"M
;?B�>ei�IkH"F�B�Z��h>e�KJ�A"�(;?B$H";

� d��:e � ¼
�
d ��� $ �2�

��>#SGH"6$U^>h>#H�S=BdU?H";^9_U&a$>#@�J�>k9]i�B%7$A�I
A"M$;=B�>lSkA�I?I=6�F�;?>#@�|�H"I^9_H"7%`]>#U/8�6$U^;
U^B$H"I?>LH";¶`<>#HgU^;
;^�lA�>#@%i�>#U/�h9];?B
;?B�>{SkAgI?I?6�F�;?>#@�|"H"I^9_H"7%`]>#UGZ�H"J$@�>#HgS?B�6�J$U?H";R9TU�a$>#@dJ�>k9]i�B%7$A�Ih8�6$U^;
B$HW|�>LH";/`]>#H�U^;�A�J�>�Z��h>h�%J�A���;?B$H";

$ � e���d � � �

��VYSkAg8�7%9]J%9]J�i+;?B�>#U^>e;^�hA�9]J�>#f�6$HW`b9];^9]>#UGZ �l>EA�7�;4H�9<J

� � � ¥
�
� � � $ � H"J$@ �Ce � ¥

�
d � � � $ �2� � � w ¥ �

5"9]J$Sk>L>#H�S=B�6�J$U?H";^9_U&a$>#@dSkAgJ$U^;?I4HW9]J%;
8�6$U^;PURB$H"I?>LH"; `<>#HgU^;
A�J�>h>#@%i�>h�h9];?B�HESkA�I?I?6�F�;=>#@D|"H"I^9_H"7%`]>�Z�H"J$@
U&9]J$Sk>e;?B�>GI?>eH"I?>EA�J%`]V $ ��>#@%i�>#U�`]>#HW|�9]J�i�;?B�>eSkA�I?I?6�F�;?>#@2|�HNI^9_H"7%`]>#UGZ$�h>{UR>G>{;?B$HN;¦HN;
`]>#H�U^;LH2� ®� d � �k�
M�I4H�Sk;^9]A�J�A"M�;?B�>�>#@%i�>#U2`]>#HW|�9]J�i�;=B�>ySkA�I?I=6�F�;?>#@�|�H"I^9_H"7%`]>#U�8�6$UR;�>GJ%;?>GIr6�J$U?H";^9_U&a$>#@�SkAgJ$U^;?I4HW9]J%;4UGw
�hB%9_U�9]8dF%`b9]>#UL;=B$H";�;?B�>GI=>e8�6$UR;�7$>DURA�8d>eSkA�I?I?6�F�;?>#@2|�HNI^9_H"7%`]>�U^6$S=B�;=B$H";LHd� ®� d � �k�/M�I4HgSk;^9]A�J�ANM�9];4U
J�>k9]i�B%7$A�I4UeHNI?>�6�J$U?H";^9_U&a$>#@�w�xhMLSkA�6�I4U^>�Z
;?B%9_Ue@%A%>#UEJ�A�;{82>#H"JQ;?B$H";E;?B�>d@%>#SkAj@g9]J�iyH�`<igA�I^9];?B�8 �h9b`c`
@%>#S=9_@%>�;?A ��9<FzHdSkAgI?I?6�F�;?>#@r|"H"I^9_H"7%`]>�w
��A"�h>G|�>GI#Z[9<;�@%AK>#UE82>#H"Jz;?B$H";e;=B�>�AgJ%`<VQ�LHWV+;?B$H";e;?B�>dHW`]i�AgI^9];?B�8 SkA�6%`_@�M�HW9b`�;?A�@%>#SkA�@%>d9_U�9bM

9]; ��9]F$UdU^A+8rH"JKVQ6�J$SkA�I=I?6�F�;D|"H"I^9_H"7%`]>#U�;?B$H"; ��7
>#SkA�8d>#U�i�I?>#H";=>GIe;?B$H"J E ¢/w�«eU?U^6�82>d7KVQ�LHWV�A"M
SkA�J%;?I4H�@g9_Sk;^9]A�J�;?B$H";L;=B%9TUEB$HNF�F$>GJ$UGwL�hB�>GJQ;?B�>GI=>e8�6$UR;{7
>�U^A�82>D;^9]8d>�H";L�LB%9_S=B �r>#fg6$HW`_U E ¢/wh«L;
;?B%9_U�;^9]8d>�Z�>#f�6$HN;^9]A�Jz� � w ¥ ��;?>k`b`_UE6$U�;?B$H";��Q� �� E ¢�wE�hB%9_Uh`]>#H�@�UE;=A�H�SkAgJK;?IkH�@g9_Sk;^9]A�J�7
>#SGH"6$U^>	��9TU
9]J%9];^9_HW`b`<VzH";h8dA%U^; � � E ¢�H"J$@+SGH"J+A�J%`]V�@%>#SkI?>#H�UR>�@%6�I^9]J�ir;?B�>e>k�j>#Sk6�;R9<AgJyANM�;?B�>�H�`<igA�I^9];?B�8�w



� ��� � 
 � � ���9� ��� � � ���9� � �

�¦B%9TU¦�lAg6%`T@Y9]8dF%`]V�;?B$H";h;?B�>�HW`]i�A�I^9];?B�8 �¦HgU�9]JyHdU^;kH";?>�� E ¢/§ ���4Z%�LB�>GI?> ��� �� E ¢/Z$7
>#SGH"6$U^> �
�LH�Un9]J%9<;R9TH�`c`]VzH";L82AKU^; �� E ¢/w ��6�;WZ�;?B%9_Uh�hA�6%`_@�SkA�J%;?I4Hg@g9TSk;�;?B�>DH"J$HW`]V�U&9_U{H"7
A"|�>�w

� ADU^>G>L;=B$H";
;?B�>�9]8dF%`]>G8d>GJK;kH";^9]A�JrA"M²;?B�>EU^>#f�6�>GJ%;^9_HW`�@%>#SkAj@g9]J�idHW`]i�A�I^9];?B�8-I=6�J$U/9]J�`b9]J�>#H"Ih;^9]8d>�Z
a$I4U^;/A�7$U^>GI=|�>�;?B$HN;�;?B�>h@%>Gi�I?>G>hA"M$>G|�>GI=Ve|�H"I^9_H"7%`]>{HNJ$@�SkAgJ$U^;?I4HW9]J%;�9_U
SkA�J$UR;4H"J%;!��URA$Z#;=B�>¦UR>G;?u�6�F�F�B$H�U^>
I?>#fg6%9]I?>#U `b9<J�>#HNI�;^9]8d>�w
O�A�I?>GA"|�>GI#Z±>G|�>GI?Ve;^9]8d>LH�|�H"I^9_H"7%`]>h9_U ��9]F�F$>#@:7KV�;?B�>lHW`]i�AgI^9];?B�8�Z";?B�>hJ%6�8�7
>GI
A"M
6�J$U?H";^9_U&a$>#@QSkA�J$UR;?I4HW9]J%;4U{@%>#SkI=>#H�U^>#UGwL�hB%6$UGZ�;=B�>e`]AKAgFvSGHNJ�J�A�;L7$>�>k��>#Sk6�;?>#@QH�J%6�8�7
>GI{ANM�;^9]8d>#U
i�I?>#HN;?>GI�;?B$HNJ+;?B�>{J%6�8�7$>GILANMPSkA�J$U^;?IkHW9]JK;4U±w ��>#SGH"6$UR>e;?B�>¸@%>GigI?>G>eA"M�>#H�S=Br|�H"I^9_H"7%`]>�H"J$@�SkAgJ$U^;?I4HW9]J%;
9_U{SkAgJ$U^;4H"J%;#Z%>#H�S=Br9<;=>GI4H";^9]A�J+I?>#fg6%9]I?>#U�A�J%`]V�SkA�J$U^;4H"J%;h;^9]8d>�w

q >�J�A�;?>�;?B$H";�9];29_UrF$AKU?U�9<7%`]>z;=AQ9]8dF�I?A"|�>�;=B�>ySkA�J$U^;kH"JK;kU�9]J(;?B%9_U�HNJ$HW`]VjU&9_Ur7%V�;4H"�g9]J�iz9]J%;?A
H�SGSkA�6�J%;L;?B�>�M�HgSk;L;?B$H";eHWM�;?>GIL>#H�S=B�@%>#SkAj@g9]J�iQU^;?>GF�Z�;?B�>�JK6�8�7
>GI{A"M�SkA�I?I=6�F�;?>#@+|"H"I^9_H"7%`]>#UeH�Sk;?6$HW`b`]V
@%>#SkI?>#H�UR>#UL7%VYHN;�`]>#H�UR; � �

�
� $
w

� ������� � �$���
*"*���	G���
3:� ��������*��&���

q >��h9b`c`�J�A"�-U^B�A"� ;=B$H";{;=B�>�U^>#fg6�>GJK;R9TH�`l@%>#SkAj@g9]J�i�HW`]i�A�IR9<;=B�8 �lAgI?�jU¦A�J%`]V+9bMl;?B�>�i�I4H"F�B � 9_UeH"J
>k��F$H"J$@%>GI{igI4H"F�B�w

� �+,��K

,�A #|�H� � #i�	��
 � � �?( � #7I;(=��
3# 
�� 8+��("I�� � ��
�Qa���
� ¢ �
(
�@# ( � & �����
$|*
��8U����� $ ("�;* � � ¢ ���+����
6��(�#B��
���
$Y*
��8+�T��� 
 �5 
�	� 
6�;(	
 
6���0����k� ��
��
3# ("&|����I;("�;*
�
�Y���+*
�o*
�����+*�#B��8 ("& 8�����# 
3��%��� ;���������@$� �&7& ')*
�����+*
��� ("&B&
����
��}�
$ (	
}%z����
 E ¢ �
�@�������R#7��
6�������m*=� �
� � ��1 p ���
��K~("&7& ����
@�l�
$ E ¢ �
(
�@# ( � & ���}%� ���
}�;(	���:(	
}& ��(	��


E ¢ � ¥ d � � \ ®� �¼ d � \ ®� � �
���
# 8+� � � �T�z#7� � 1
��

�+�
	�[ q >d�¦9c`b`ha$I4U^;�@%>#HW`l�¦9<;=Bs;?B�>rSGH�U^>�9]J.�LB%9_S?B $�9TU�>G|�>GJ�w � Js;?B%9_U�SGH�U^>�Z/>G|�>GI=Vy;R9<82>�H
|�HNI^9_H"7%`]>�9_U ��9]F�F$>#@�Z�;=B�>
JK6�8�7$>GI/A"M�6�J$U?H";^9_U&a$>#@�SkA�J$UR;?I4HW9]J%;4U�@%>#SkI?>#H�U^>#U 7KVDHN;$`]>#H�UR; � wn¹�A�J$U&9_@%>GI/;?B�>
F$>GIRM�A�I=8�H"J$Sk>hA"M$;?B�>L@%>#SkA�@g9<J�i�HW`]i�A�I^9];?B�8³A�JdH��lAgI4@eA"M$�h>k9]i�B%; E ¢/w ��>#SGH"6$U^>h;?B�>LHW`]i�A�IR9<;=B�8 U^;=A�F$U
�LB�>GJQ;?B�>�J%6�8�7
>GIDA"M�6�J$U=H";^9_U&a$>#@zSkA�J$UR;?I4HW9]J%;4ULI=>#H�S?B�>#UE­G>GI=A$Z�;?B�>dHW`]i�A�I^9];?B�8 8�6$U^;e@%>#SkI?>#H�UR>d;?B�>
J%6�8�7
>GILA"M�6�J$U=H";^9_U&a$>#@�SkAgJ$U^;?I4HW9]J%;4U�7KV+H";�`]>#H�U^; ��E ¢QH�Un9<;ESkA�I?I?>#Sk;4U�;?B�> E ¢QSkA�I?I?6�F�;=>#@r|�H"I^9_H"7%`]>#UGw
�hB%6$UGZ/>G|�>GI?Vz�hA�Ik@QA"ML�h>k9<igBK; E ¢�8�6$U^;�SGHN6$U^>YHN;e`]>#H�U^; ��E ¢�SkA�J$U^;?IkHW9]JK;4U�;?A�7$>r6�J$U?H";^9_U&a$>#@�Z�U^A



� � ���G������� ���,�
	�� �?


>G|�>GI?VrU^>G;hA"M E ¢�|"H"I^9_H"7%`]>#U�8�6$UR;lB$HW|�>EH";�`<>#HgU^; ��E ¢+J�>k9]i�B%7$A�IkUGw ��>#SGH"6$UR>e�l>eH�U?UR6�8d>{;=B$H"; 
e� $$Z

� � ¥ d � � \ ®� �¼ d � \ ®� � §
H"J$@r�h>DH"I?>D@%AgJ�>D�h9];?B+;?B�>�SGH�U^>E9]J���B%9TS=B $:9_Uh>G|�>GJ�w

q B�>GJ $r9_U�Aj@�@�Z �l>dSGH"JQA�J%`]VQi�6$H"IkH"JK;=>G>�;=B$H";{;=B�>dJK6�8�7
>GIeA"Ml6�J$U?HN;^9_U&a$>#@sSkAgJ$U^;?I4HW9]J%;4U��h9b`c`
@%>#SkI?>#H�UR>�7%V ¥ H";L>#H�S=B�9<;=>GI4H";^9]A�J�wE�hB%9_UL8d>#HNJ$UE;?B$H";L>G|�>GI=V�U^>G;{ANM E ¢�|�H"IR9THN7%`<>#UE8�6$U^;�9]J$@%6$Sk>�H";
`]>#H�U^; E ¢.6�J$U?H";^9_U&a$>#@�SkA�J$U^;?I4H�9<J%;4UGw�«�`<AgJ�>�Z�;?B%9_U�9_UE9]J$U^6%tYS=9]>GJ%;�;?A�@%>G8dA�J$U^;=I4H";?>�>k�jF$H"J$U�9<AgJz7KVQH
M�H�Sk;?A�ILigI?>#H";?>GIL;=B$H"J ¥ w���A"�h>G|�>GI#Zg`]>G;e6$U{SkA�J$U�9T@%>GIe��B$H";L8�6$U^;EB$H"F�F$>GJ�M�A�IL;?B�>�HW`]i�A�I^9];?B�8 ;?Ad7
>
9]JsHrU^;4H";?>�9]Jz�LB%9_S?B E ¢�|�H"IR9THN7%`<>#U�H"I?>dSkA�I?I=6�F�;?>#@�Z�7�6�;e;?B�>GI?>�9_UEJ�A+|�H"IR9THN7%`<>2;?B$H";e;?B�>�@%>#SkAj@g9]J�i
HW`]i�A�IR9<;=B�8 SGH"J ��9]F+;?B$H";
�h9b`b`PSGH"6$U^>�;?B�>{J%6�8�7$>GIhA"M�6�J$U?H";R9TU�a$>#@�SkA�J$UR;?I4HW9]J%;4U
;?A�@%>#SkI?>#H�U^>E7%V�82A�I?>
;?B$H"J ¥ w��hB%9_Ue82>#H"J$Ue;?B$HN;{>#H�S=BsSkA�I=I?6�F�;?>#@�|�H"IR9THN7%`<>rB$H�U�H";L`]>#H�UR; � \ ®� A"M�9];4UE>#@%ig>#UE9]JsU?H";R9TU�a$>#@
SkA�J$U^;=I4HW9]JK;kUGw ��>#SGHN6$U^>z>#H�S=B�U?H";^9_U&a$>#@(SkA�J$U^;=I4HW9]JK;+SGH"J(B$HW|�>zH";r8dAKU^; 
r9]J$SkA�8�9]J�i�>#@%i�>#UGZE;?B%9_U
9]8dF%`b9]>#Uh;?B$H";�;?B�>GI?>E8�6$UR;�7$>eH";/`]>#H�U^; E ¢ � \ ®� � U?H";^9_U&a$>#@2J�>k9]i�B%7$A�I4U¦A"M�;?B�> E ¢+|�HNI^9_H"7%`]>#UGwl�¦BK6$UGZg;?B�>
U^>G;LANM E ¢�|�H"I^9_H"7%`]>#UE8�6$U^;LB$HW|�>eH";h`]>#H�UR; E ¢ � ¥ d � \ ®� � ��J�>k9]i�BK7
A�I4UGw

xLJ�;?B�>eA�;?B�>GIEB$H"J$@�Z%9bM�;?B�>�HW`]i�A�I^9];?B�8 @%>#SkI?>#H�UR>#UL;?B�>eJ%6�8�7$>GIEA"M
6�J$U?H";^9_U&a$>#@QSkA�J$U^;=I4HW9]JK;kUh7KV
8dA�I=>{;?B$HNJ ¥ Z%;?B�>GJr9];L8�6$U^;L@%>#SkI?>#H�U^>e;?B�>eJ%6�8�7$>GIL7%V+H";�`<>#HgU^; ¼ w � AgI¦URA�8d>E�lAgI4@dANM��h>k9<igBK; E ¢/Z
H�U?UR6�8d>�;?B$H";e;?B�>dHW`]i�A�IR9<;=B�8 ��9<F$U�� E ¢.|�H"I^9_H"7%`]>#U�7$>kM�A�I?>�9]; ��9]F$U�Hr|�H"I^9_H"7%`]>r;?B$H";e@%>#SkI?>#H�U^>#U�;?B�>
J%6�8�7
>GIhA"M�6�J$U?H";^9_U&a$>#@+SkA�J$UR;?I4HW9]J%;4U
7%V�A�J%`]V ¥ w
�hB�>EA�I^9]i"9]J$HW`¶UR>G;lANM E ¢+|"H"I^9_H"7%`]>#Uh8�6$U^;�B$H#|g>LB$H�@
H";h`]>#H�UR;

¼ � E ¢fd�� ¥ � �
� E ¢
J�>k9]i�B%7$A�I4U±whxLJd;?B�>LAg;?B�>GI�B$H"J$@�ZgA�J$Sk>L;?B�>EHW`]i�A�I^9];?B�8 ��9<F$UhHE|"H"I^9_H"7%`]>{;=B$H";�SGH"6$U^>#Un;?B�>LJ%6�8�7
>GI�A"M
6�J$U?H";R9TU�a$>#@+SkA�J$U^;?I4H�9<J%;4U�;?Ad@%>#SkI?>#H�UR>{7%V ¥ Z��h>¸SGHNJ�H"F�F%`]V�;?B�>E7$Ag6�J$@+A"M�;?B�>eF�I?>G|g9]A�6$UhF$H"IkH"i�I4H"F�B
;?A�UR>G>e;?B$H";L;?B�>e|"H"I^9_H"7%`]>#U�8�6$UR;LB$HW|�>DH";�`]>#H�U^;

� ¥ � �
� E ¢�� ¥ d $ �@¥
� 
 �

J�>k9]i�B%7$A�I4U±w q >�J�A�;?>�;?B$HN;e;?B%9_Ue7$Ag6�J$@Q9_UDUR;?I^9_Sk;^`]Vz@%>#SkI?>#H�U&9]J�i+9]J���Z��LB%9b`]>�;=B�>dF�I?>G|g9<Ag6$Ue7$Ag6�J$@
9_UeU^;?I^9_Sk;^`]Vr9]J$SkI?>#H�U�9<J�i�9]J���Z²U^Ar;?B�>�`<A"�h>GIE7$A�6�J$@�;?B$H";��l>�SGH"JQA�7�;4HW9]J�A�J�;?B�>�>k��F$H"J$U&9]A�JQA�SGSk6�I4U



� ��� � 
 � � ���9� ��� � � ���9� � �

�LB�>GJ �Q9_U{S=B�AKU^>GJ�U^A2;?B$H";

¼ � E ¢ d�� ¥ � �
� E ¢ ¨ ` ¥ d � \ ®� � b � ¥ � �
� E ¢ �

¥ d � � ¨ � ¥ � �n� ` ¥ d � \ ®� � b �

� ` ¼ d � \ ®� � b ¨ � \ ®� � �

� ¨ ���
�
���� ¯ ���
�
���
�

q B�>GJ��h>EF%`<6�i ��7$H�S?�29]J�Z��h>Ea$J$@+;?B$HN;L;?B�>DU^>G;LANM E ¢�|�H"I^9_H"7%`]>#UE8�6$U^;LB$HW|�>eH";h`]>#H�UR;
E ¢ �

¼
� � \ ®� �¼ d � \ ®� � � d

� ¥ � � \ ®� �¼ d � \ ®� � � � ¨ E ¢ � ¼ d ¼ � \ ®� �¼ d � \ ®� � �
¨ E ¢ � ¥ d � � \ ®� �¼ d � \ ®� � �

J�>k9]i�B%7$A�I4U±w

� ����� � 1������������
�{)��$���
)����
'

�hB�>�U^>#fg6�>GJ%;^9_HW`{@%>#SkAj@g9]J�i�HW`]i�A�I^9];?B�8 B$HgU�H�J$H";=6�I4HW`LF$H"I4HW`b`]>k`¸H"J$H�`<Agi�6�>�´�9]J�F$HNI4HW`b`]>k`�Z ��9]F�>#H�S=B
|�HNI^9_H"7%`]>�;?B$HN;¸H"F�F
>#H"I4U¸9<J�8dA�I?>�6�J$U?H";^9_U&a$>#@�;?B$H"JzU?H";R9TU�a$>#@zSkA�J$U^;?IkHW9]JK;4U±w q >d�h9b`b`lU^>G>d;=B$H";e;?B%9_U
HW`]i�A�IR9<;=B�8 SGH"JzHW`_U^AYSkAgI?I?>#Sk;DHrSkA�J$U^;4H"J%;�M�I4HgSk;^9]A�JQA"M�>GI?I?A�IkUh9bMl;=B�>:SkA�@%>�9_UD@%>GI^9]|�>#@�M�I?A�8 H+U^6%t�u
S=9]>GJK;R`<V+igAKA�@+>k��F$H"J$@%>GILi�IkH"F�B�w
� )�

)�F F�,0F ,>%G'�)+	���,0
4������,D�*,-�����G�=	+M )�F�M��K
���� �(AH[


 � J+F$H"I4H�`c`]>k`�Z ��9]F�>#H�S=B+|�HNI^9_H"7%`]>�;=B$H";�9TU¦9]J�8dAgI?>e6�J$U?H";^9_U&a$>#@�;?B$H"J�U?HN;^9_U&a$>#@�SkA�J$UR;?I4HW9]J%;4UGw


 �h>GF$>#H";E6�J%;^9b`�J�A�U^6$S=B�|"H"I^9_H"7%`]>#ULI=>G8�HW9]J�w

� �+,��K

,�A #|�H� �H� �	��
 � � �?( � #7I;(=��
3# 
�� 8+��("I�� � ��
�Qa���
� ¢ �
(
�@# ( � & �����
$|*
��8U����� $ ("�;* � � ¢ ���+����
6��(�#B��
���
$�*
��8+�T��� 
 �5 
�	�?
6�;(	
~("&7&5����
@� � �
$U(	
 % �"�M
 E � ¢ �;(=��# ( � & �����;(	��� %z������
6�;("� � �7 d{�k�)$1� � � ���
# 8+� � � �T��K
$O������+%z� �����+1 �	��
 �
� � � � �z
6���:���+*
�:���+�	�5# ��
6#7�	8)�
$�
6�������z����
�
3#7��8"�?�
$ 
3���z�;(=��# ( � & ���Y
3�;(	
 ��(" ����z�����
�T'���+����
3�O("#7��
R
��L�;(	��� I
(
��# 
�'�
��
��� 1 p ���
�"K �
� � � �;(	�z��(	
��o(	
}& ��(	��
 � ¥ � �� � ("�;*f
6�	�)I
(
�O("&B& �
& ����I;("�;*
�
�
���+*
� *=�����m*�#B��8D("& 8�����# 
6��%,Q?#B&7&~������������
}(��	' E � �

�	� ®�¯ 7 °�
� $M��(
��
6# �U� �=$ �
���T�����z(�$�
��
� `]A�i ® t � ® \ � °�
 � E ¢ �*
�����+*�#7�	8����+ ��
*
��K|QR���
���z��(
�	�f���+ ��
*��T��k� �#7�T���l���+����
�(��	
?
6#B% � 1



�2� ���G������� ���,�
	�� �?


��

�+�
	�[ «eU?U^6�8d>�;?B$H";
;?B�>{H�`<igA�I^9];?B�8-9_UnF�I?>#U^>GJ%;?>#@d�¦9<;=B�He�hA�I4@�A"M��h>k9<igBK;hH";
8dAKU^; E ¢/Z%�LB�>GI?>
E � �

�	� ®�¯ 7 °�
� w q >d�¦9c`b`hI?>kM�>GI�;?A+;?B�>d|"H"I^9_H"7%`]>#U�;?B$H";DH"I=> ¥ HgUe;?B�> $�)�*�*�0 8 �#��3 	 ��*�"��A�
% �&�GZ�H"J$@Q�h>
�h9b`b`L`]>G; ��@%>GJ�A�;?>+;?B%9_UdU^>G;�A"ME|�H"I^9_H"7%`]>#UGw q >+�h9b`b`¸U^B�A"�µ;=B$H";dHWM�;=>GIDA�J�>�@%>#SkA�@g9]J�isI?Ag6�J$@�Z
;?B�>
HW`]i�A�IR9<;=B�8��h9b`b`PF�I?A�@%6$Sk>�H:�lAgI4@r;?B$H";hB$H�ULHN;L8dAKU^;E� ¥ � � �k� E ¢zSkA�I?I=6�F�;?>#@r|�H"IR9THN7%`<>#U±w

� Ae;?B%9_U
>GJ$@�Z%�h>h�h9b`b`²>k�$H"8�9]J�>{;=B�>{U&9]­G>#U
A"M / Zg;?B�>{U^>G;
A"M�SkA�I?I?6�F�;=>#@�|�H"IR9THN7%`<>#U�;?B$HN;/M�HW9b`�;?A ��9]F
9]JdA�J�>{@%>#SkA�@g9]J�i�I?A�6�J$@�ZKHNJ$@�¥2Z";?B�>{U^>G;
ANM²|�HNI^9_H"7%`]>#U�;=B$H";
�h>GI?>hA�I^9]i"9]J$HW`b`]Vd6�J$SkA�I?I?6�F�;WZ�7�6�;
�LB%9_S=B
7$>#SkAg8d>dSkA�I?I?6�F�;eHWM�;?>GILA�J�>�@%>#SkAj@g9]J�i�I=A�6�J$@�wL«�M�;=>GI{A�J�>�@%>#SkAj@g9]J�i�I?A�6�J$@�Z
;?B�>�U^>G;EA"MlSkA�I=I?6�F�;?>#@
|�HNI^9_H"7%`]>#Uh�h9b`b`�7$>D¥ � / w�CE>ka$J�> �:¨ ��� �<ZKH"J$@rU^>G;��/Z��
Z%H"J$@ 3�U^A�;?B$H";�� / �%¨�� �
Z�� ¥ �N¨����$Z%H"J$@
� ©�� ��� �W¨ 3�$ �$w ��V+>k�jF$HNJ$U&9]A�J�Z 3�� � 7 d �Gw�� AdF�I?A"|�>e;=B�>e;?B�>GA�I?>G8�Z[�l>E�h9b`b`nURB�A���;?B$H";

� d��Q� ®7®7 ds� � ¥ � � � �

q >e�h9b`c`/a$I4U^;EU^B�A"��;=B$H";
��� � � � 3��

q >+SGH"J.7$A�6�J$@.;?B�>rJ%6�8�7
>GIdA"MLJ�>k9]i�B%7$A�I4U:A"M �(7KVzAg7$U^>GI?|g9<J�iQ;?B$HN;�>#HgS?B.|�H"IR9THN7%`<>r9]J / 8�6$U^;
U^B$H"I=>:HN;E`<>#HgU^;eB$HW`bMLA"M�9];4U�J�>k9<igBK7
A�I4Ue�¦9<;=ByAg;?B�>GIDSkA�I?I?6�F�;=>#@Q|�H"IR9THN7%`<>#U±wd�hBK6$U±Z�>#H�S=BQ|�H"I^9_H"7%`]>29]J
/ SGH"J�H�SGSkAg6�JK;�M�A�ILH";h8dAKU^; �7 $:J�>k9<igBK7
A�I4UGZ$HNJ$@�Z�A"MPSkA�6�IkU^>�Z�>#H�S=B�|"H"I^9_H"7%`]>e9]J ��� / SGH"J+H�SGSkA�6�J%;
M�A�IL8dAKUR; $2J�>k9]i�B%7$A�I4U±Z��LB%9_S?B�9]8dF%`b9<>#U

3�$ � � ¼
�
$	� �Nd�$[� ¥ � � ��� �

� � � � � 3��

q >eJ�A��³U^B�A"��;=B$H";
��� 3 � � �7 d �k�

®7 d�� �

«eU?U^6�8d>e7%V��LHWVdA"M
SkA�JK;=I4H�@g9_Sk;^9]A�J+;?B$H";h;?B%9_U¦9_U�M�H�`TUR>�w�¬�>G;{¥�
$7$>�H�U^6�7$U^>G;LA"M�¥³A"M�U&9]­G> s \ �
�� ¯�°�
�
� ¯�°

�$w
��HgS?B�|�H"I^9_H"7%`]>�9]Jy¥ 
 8�6$U^;EB$HW|�>DH";h`]>#H�UR; �� >#@%ig>#UL;?B$HN;h`_H"J$@�9<JQSkA�J$U^;?IkHW9]JK;4U�;?B$H";EH"I?>eJ�>k9]i�B%7$A�I4U
A"M �lw
�hB%6$UGZ�;?B�>e;=A�;4HW`�J%6�8�7
>GILA"M
J�>k9]i�BK7
A�I4U�A"M�¥ 
 � �Q9_U{H";�8dAKU^;

$
�
� ¥ 
 �	d�3�$ �2�



� � � ���G����� � ��� � 	(�Q
 ���

�� ����	(�Q
'	?
�� �G������� ��� ��� �?���Q
 �
�

��6�;#Z�7
>#SGH"6$U^>D;=B�>DU^>G;{¥ 
 � �.B$H�ULU&9]­G>�HN;L8dAKU^;

� ¥ d 3 � � �7 ds�k�
®7 d�� � � ¥ d � �

�
� E � ¢

�
� ®�®7 d � � � ¥ d � �

�
� E � ¢�¨ E � ¢/§

9];L8�6$U^;LB$HW|�>e>k��F$H"J$U&9]A�J�i�I?>#H";?>GIh;?B$HNJ5$�� � 7 d �k�kZ��LB%9_S?B�9]8dF%`b9<>#UE;=B$H";

$
�
� ¥ 
 �	d�3�$ � ¨ $

�

� 3 � � �7 ds�k�
®7 ds� � �}d 3�$ �

� � ¼
�
d � � $ � ¥ d 3 � � �7 d ���

®7 ds� � ���

«�M�;?>GIEU&9]8dF%`b9cM�Vg9<J�i+;=B%9TU¦9]J�>#f�6$H�`c9];^V�Z��h>Ea$J$@+;?B$HN;�9];h9_UEHdSkA�J%;?I4H�@g9_Sk;^9]A�J�w��hBK6$U±Z��h>Ea$J$@

�fd�� � � � � 3 d 3 � � �7 ds�k�
®7 ds�

¨ ¥ � ` �7 d�� b d � � � � ��3
®7 ds�

¨ ®7 � �ad � ��� ¥ � 3g�
®7 d �

� ®7 � �ad � ��� ®7 �®7 d��

¨ ®7®7 ds� �

q >+J�A�;?>+;?B$H";�;?B%9_UrHW`]i�A�I^9];?B�8 SGH"J�7
>+9]8dF%`]>G8d>GJ%;?>#@�7KV�HzS=9]I4Sk6%9];�ANM�U&9]­G>�¡D��¢�`]A�iL¢ ��H"J$@
@%>GF�;?B�¡D��`]A�il¢ �4w

� ��� � 
��.��������	 ������/$	!�s���(	!���
��/ �&9���
��.�&��-.�'� *&�!����5�/

� J�AgI4@%>GI�;?AzSkI?>#H";?>r>k�jF%`b9_S=9];�SkA�J$U^;?I=6$Sk;^9]A�J$U�A"M{>k��F$H"J$@%>GI�SkA�@%>#UGZ
�h>r�h9b`b`¸J�>G>#@.;?AQ8�HN��>�6$UR>�A"M
>k��F%`c9_S=9];ySkAgJ$U^;?I?6$Sk;^9]A�J$U:A"M¸>k��F$H"J$@%>GIri�I4H"F�B$U±w � J�;?B%9_U�U^>#Sk;R9<AgJ�Zh�l>+�¦9c`b`DU^6�I?|�>GV�U^A�82>�A"Me�LB$H";



� � ���G������� ���,�
	�� �?


9_U��KJ�A"�LJsHN7$A�6�;�>k��F%`c9_S=9];�SkA�J$UR;?I?6$Sk;^9]A�J$U�A"ML>k��F$H"J$@%>GIdi�I4HNF�B$UGw+�hB�>�AgJ%`<VvM�H�Sk;kUE9]Js;=B%9TU�U^>#Sk;R9<AgJ
;?B$H";rH"I?>+J�>#Sk>#U?U?HNI?VzM�A�Id;=B�>�I?>#U^6%`];4U2A"Me;?B%9_Ur¹�B$H"F�;=>GIYH"I=>�¬�>G8d8�H � w � w � Z�¬�>G8d8�H � w � w ¥ � Z�H"J$@
�hB�>GA�I=>G8 � w � w & w � Jz¹�B$H"F�;=>GI ¼ Z��h>E�h9b`c`�HW`_U^Ad8rH"��>e6$U^>�A"MPm
I=A�F$AKU�9<;R9<AgJ � w � w ¥#\ w

�¦B�>�>k��F$H"J$U&9]A�J�F�I?A�F$>GI=;^9]>#UDANM¦Hri�I4HNF�BvHNI?>dU^;?I?A�J�iN`<V�I?>k`_H";?>#@Q;=Ad9];4U�>k9<ig>GJK|"HW`]6�>#UGw q >2I?>#SGHW`b`
;?B�>k9]Ie@%>ka$J%9<;R9<AgJ�´

¬¶>G; - 7
>�H+i�IkH"F�BQA�Js¢.|�>GI?;R9TSk>#U±wd�hB�>�H�@W·?H�Sk>GJ$SkVQ8�H";?IR9c�zA"M - 9_Ue;?B�>r¢$u�7%V%u�¢�8�H";=I^9b�¶Z���Z
�h9];?B�>GJK;?IR9<>#U¸��� .�� � �lU^6$S=B+;?B$H";

� .�� � ¨ � ¥ §�9cMh� 0 §	�
��9_UEH"J+>#@%i�>DANM - Z$HNJ$@
�[§?A�;?B�>GI=�h9_U^>�w

q B�>GJ��h>eU?HWVv}k;=B�>e>k9<ig>GJK|"HW`]6�>#UEA"M - ~�Z%�h>e8d>#H"J+;?B�>�>k9<ig>GJK|"HW`]6�>#UEA"M�;?B%9_U�8�H";?I^9b��w
� ,�A!)�
�� #|� � �=��
��+%z����������(
���	���
���L������%:("&7# 
��)
3�����
��
6�@# ����#7��
6�	�<(
*
��(
���
�;��'J%:(�
3��# � ���!
3�;(	
�# 
@�
�
# 8"�
���;("&7 	���C�;(	�	�<( � ���+&B �
����
(�&B �� (	
f%z����
 ¥ 1 � 
f# �)("& �M�H���+%�%z�+��
��>��
6 ;*
'>
6�	���
("I�&x(
�	# ("� �=$N(
8+��(�I"���2
6���>%:(	
6�@# �C
6�
(�
f�;(	� 
3��� *=��8+�����L�
$ �	�
��
@��� 0 (	��
6�	� � 0 § 0 � ��
6�C�
��
3��'�K �
¥ (	��
6��� � 0 §��
� ��
6�
�
��
3��'f# $ 0 ("�;* � (
�T� (
*
��(
���
��
6K~("�;* � ��
6�	�
��Q?# ��� 1Yp ��# �z%:(	
6��# � �;(	� 
6��� (
*
�;("��
�(	8��z�
$ � �
#B��8CI
����# 
3# �	����
%�# ��*
��jc��# 
@� 1

q >��¦9c`b`�J�A"�-I?>#U^;=I^9_Sk;eA�6�I¸@g9_U?Sk6$U=U&9]A�Js;=A�i�IkH"F�B$UE;?B$H";eH"I?>�I?>Gi�6%`_H"IeANMlU^A�8d>d@%>Gi�I?>G> $
w ��A�;?>
;?B$H";�$r�h9b`b`l7
>:HNJy>k9]i�>GJ%|�H�`<6�>2A"Ml;?B�>#UR>�igI4H"F�B$UGZ�SkA�I?I?>#URF$A�J$@g9]J�i�;=A�;?B�>�>k9]i�>GJ%|�>#Sk;?A�IE;?B$H";�9_U ¥ 9]J
>#H�S=BQ>GJK;?I=V�w � ;E9_U�M�HW9]I^`]V�>#H�URV+;?AYURB�A��³;?B$H";�;?B�>�8�6%`];^9]F%`b9_S=9];�V�A"M�;?B�>D>k9]i�>GJ%|�H�`<6�>($r�h9b`b`�7$>�>#fg6$HW`
;?A�;?B�>eJ%6�8�7$>GILA"M
SkA�J�J�>#Sk;?>#@�SkAg8dF$A�J�>GJ%;4UhANM - w ��>GJ$Sk>kM�A�I=;?B�Z��h>e�h9b`b`�A�J%`]VYSkAgJ$U&9_@%>GI¸SkA�J�J�>#Sk;=>#@
i�I4HNF�B$U - w � ;e9_U�H"iKHW9]J�M�H�9<IR`<VQ>#H�URV�;?A�U^B�A"�-;?B$HN; � $��h9b`b`l7
>�H"JQ>k9]i�>GJK|"HW`]6�>r9bM¦H"J$@QAgJ%`<V�9bML;?B�>
i�I4HNF�Br9TU�7%9]F$H"I?;^9];?>�wn«L`b`
A�;?B�>GIL>k9]i�>GJ%|�HW`]6�>#UE8�6$U^;�`b9]>�7
>G;^�l>G>GJ � $+HNJ$@($$w

« i�I4H"F�B��h9b`b`{7
>�HQi�A%Aj@�>k�jF$HNJ$@%>GId9bMDHW`b`¦>k9]i�>GJ%|�H�`<6�>#UrAg;?B�>GI�;?B$H"J $QB$HW|�>+U^8�HW`b`¸HN7$U^A"`]6�;?>
|�H�`<6�>�w � � A�I�>k�[HN8dF%`]>�ZlH�`_H"I?i�>+U^>GF$H"IkH";^9]A�J.A"M{>k9]i�>GJ%|�HW`]6�>#U29]8dF%`b9]>#Ud;?B$HN;�;=B�>�J%6�8�7$>GIdA"ME>#@%i�>#U
7$>G;^�h>G>GJ�;^�hAsU^>G;kUdA"MD|g>GI?;^9_Sk>#U�9_UrI?Ag6�i�B%`]V�;?B�>QJK6�8�7$>GIr>k��F$>#Sk;?>#@�9bMD;?B�>QU^>G;4U2�h>GI?>yS=B�AKU^>GJ�H";
I4H"J$@%Ag8�´

� �+,��K

,�A #|� ��� # u�� �
# 8"�
& � � (
�T8+ �&B# � �	
 I�# �
&B%:(��	y �	��
z- ¨ ���h§��2� � ��( $ ���T��8+ �& (=� ���+���	����
���*�8+��("I��
O�� *7�= �2B �4-��3��A6),Q,&#� �#&������2	#�*7��4-(7,�;H��% .I+-KD �%&#9+-#&�=3A%� �K7*),�+F;� 14F4 �R+-3A��2	SA 14-67��,/�A#&*)��% #&*B �2��� �27(����C �%&�Q,&�! �4F4H>B.76)#

E��=E�+F4F4G27��#Q(	+-,&8�67,&,=#&*B �# ,9+-#&6D �#9+-�A2 *7��%&��N



� � � ���G����� � ��� � 	(�Q
 ���

�� ����	(�Q
'	?
�� �G������� ��� ��� �?���Q
 � �

�+� ¢ ���
�T
6# ����� �� ;�	��
6�;(	
 �����
�T'z�
# 8��
�	�;("&7 ��z�"
6���
��
6�;("� $ �;(	�?( � �M�U&7 �
@�:�;("&B �� (	
R% �"�M
 �~1 �	��
 � ("�;*
� � �0�� � ����
��z�
$ � �=$ ��# 
���� E ¢ ("�;* ��¢ ������I
����
6# ���
& ' 1?p ���
�

���
� � �&%�§!'[��� � � � ´%�)% §!'[� � � � � � $ E ��¢ ��� ��¢ � � � E��>E � �?� � � � � � �

��

�+�
	�[ ¬�>G; �-7
>�;?B�>dH�@W·RHgSk>GJ$SkV�8�H";=I^9b�yA"M�;?B�>�i�IkH"F�B - Z�H"J$@�`<>G; 
%QH"J$@ 
'�7$>�;?B�>dS?B$HNI4H�Sku
;?>GI^9_U^;R9TSE|g>#Sk;?A�I4U�A"M�;=B�>¸U^>G;kU ��H"J$@ � I?>#U^F
>#Sk;^9]|�>k`]VQ��",+ ��+/;?B�>e|�>#Sk;?AgI�;?B$H";�9_U ¥ M�A�Ih>#H�S?Br|�>GI?;=>k�d9]J
;?B�>DU^>G;WZ$H"J$@+��A�;=B�>GI?�h9_U^>"�4w

q >L�h9b`b`PSkA�8dF�6�;?>��	� 
%�§ 
'���9]J+;^�hAD�LHWVjUGZ"��B�>GI?>��3S]§�S���@%>GJ�Ag;?>#U�;?B�>¸UR;4H"J$@�H"I4@�9<J�J�>GI�F�I?Aj@%6$Sk;hA"M
|�>#Sk;?AgI4UGw q >�a$I4U^;EA�7$U^>GI?|�>�;?B$H";L;=B%9TUE;=>GI?8¤SkA�6�J%;4U�;?B�>DJ%6�8�7$>GIeA"M
>#@%i�>#U�M�I?A�8�|�>GI=;^9_Sk>#Uh9]J � ;?A
|�>GI?;R9TSk>#U�9]J � we� � M � HNJ$@ � 9]J%;?>GI4U^>#Sk;#Z�;=B�>GJy>#HgS?B�>#@%i�>�9<J�;?B�>k9]IE9<J%;?>GI4UR>#Sk;^9]A�J�9TUeSkAg6�JK;?>#@�;^�h9_Sk>
H�U�9];{SGHNJ�7$>e|g9]>G�h>#@�H�UhigA"9]J�i�M�I=A�8 � ;=A � 9]JQ;^�lA��LH#V�UGwb��5�A$Z

� � 
%/§ 
'��
¨ � � �)% §!'[� � � � � ´%�)%�§*'���� � � � �

¬¶>G; 
� ¨ 
% �2E 
¥ H"J$@v`<>G; 
� ¨ 
' � � 
¥ wQ«ºU�9<82F%`<>�SGH�`TSk6%`_H";R9<AgJ�I?>G|�>#H�`TU:;?B$H"; 
��H"J$@ 
� H"I?>
F$>GI=F$>GJ$@g9_Sk6%`_H"Ih;?A 
¥ w ��>#SGH"6$U^> �.9_U/H{URVK8d82>G;?I^9_S�8�H";?I^9b��Z#�h>hHW`_U^Ae�KJ�A"�.;?B$H";���
��9_U/F$>GI?F
>GJ$@g9_Sk6%`THNI
;?A 
¥ w

q >DSkA�8dF�6�;?>

��� 
% § 
'�� ¨ � ��� 
�}d E 
¥ �4§±� 
�Wd�� 
¥ �	�
¨ �	��
�
§�
�
�|d�� ��
�
§ � 
¥ �zd�� E � 
¥ § 
���:d
� E � 
¥ § � 
¥ �
¨ �	��
�
§�
�
�|d � � E 
¥ § � 
¥ �
¨ �	��
�
§�
�
�|d $ E ��¢

7$>#SGHN6$U^> ��
��9_U�F
>GI?F$>GJ$@g9_Sk6%`�HNI{;?A 
¥ ZKH"J$@ 
�ª9TU�F
>GI?F$>GJ$@g9_Sk6%`_H"IE;?A � 
¥ w �h>#SGHW`b`�;?B$H";nM�A�I�;^�lAe|g>#Sk;?A�I4U

�rH"J$@ 
�WZ��	�
§�������� ���$§ �������"§����^w q >DSkA�8�7%9]J�>D;=B%9TU��h9];?B+;?B�>eAg7$U^>GI?|�HN;^9]A�J$UL;=B$H";

� 
�$§ 
��� ¨ E � ¥ �DE ��¢/§
� 
�D§ 
��� ¨ �
� ¥ � �
��¢/§LH"J$@



��� ���G������� ���,�
	�� �?



�:9TU�F$>GI=F$>GJ$@g9_Sk6%`_H"ID;?A�;?B�>e>k9]i�>GJ%|�>#Sk;?AgI¸SkA�I=I?>#U^F$AgJ$@g9<J�ir;?A $2;?AdA�7�;4H�9<J

���	��
�$§ 
� � � � �$¢ � � E �!E � �?� � � � � � �
� ��� 
%/§ 
'�� � $K¢ E ��� � �$¢ � � E �!E � �?� � � � � �L�

q >��h9b`b`e6$U^>+;?B%9_U�I?>#U^6%`];r;?Az@%>GI^9]|�>��/H"J�J�>GI � U�;=B�>GA�I?>G8 � �/H"J � ��
 Zn�LB%9_S?B(U^B�A"�{U�;?B$H";�9bM ��9TU
U^8�H�`c`�Z
;?B�>GJ - 9_UEH"J+>k��F$H"J$@%>GI#w

� �+,��K

,�A #|� ���H�vu p ("�����
��yz�	��
l- � �f( $ ������8+ "& (
��8+�O("I�� �U� ¢ �	�
��
6#x�����l�� ;�	��
3�;(	
l("&7&��
# 8��
���;("&B ������
3���
�a
6�;("� $ �;(	��� ( � ���+&B �
����;("&B �� (�
}%z����
 �~1?p ���
��Kc$�� �a("��' �� � ����
 � �=$Y
6�������
�T
6#x�����l�
$Y-�Kc
6�	�
���
# 8+� � � �T�?�
$ � K ©�� �.� K %� ���
?�;(	���0��# 
��

� ©�� �.� �=e $ � � � �
� � d��)$ � � � � � � ���


�

��

�+�
	�[ ¬�>G; � B$HW|�>eU&9]­G> E ¢/wl¬¶>G; � 7
>D;?B�>DU^>G;hA"M
J�A�J�u�J�>k9]i�B%7$A�IkULA"M � Z�H"J$@+HgU?U^6�8d> � B$H�U
U&9]­G> �/¢�w ��>#SGHN6$U^>D;?B�>GI=>DH"I?>eJ�Ad>#@%i�>#U�7$>G;^�h>G>GJ � H"J$@ � Z��hB�>GA�I?>G8 � w � w � 9]8dF%`b9]>#UE;?B$H";

$ E ��¢ � ¢ � � � E��>E � �=� � � � � � �

$ � E � � � � � ¥ �>E �=� ¥ � �
� �

�2� E �)$ � � � � � d � � � � � � � ¥ �>E � �

¥ � � e � � ��
� � � \�� � 
T¯ � � �

� ,�A!)�
�� #|� � � ���?���l��("�?��#7%�#7&x(
�@& 'Y�����
Q>
6�;(	
a( $ ������8+ �&x(
� � #BI;(
�T
6# 
@�?8+��(�I"�?Q?#7&B& � �l(R8����m*}����I;("�;*
�
�# $Y���	�
��'��
# 8"�
���;("&7 	�:��
3���
�Y
6�
(�� $ ("�;* � $ # �}��%:(�&B& 1 p �������f������ �& 
��:*
�L����
}(;��
3 ;("&7& ' *=�
I;�
�;*L�+��
6�	�
8+��(�I"� � �
#B��8 $ ������8+ "& (
� 1 �?���z��("�zI;�T����� ��#7%�#B& (
����
M(	
��
%z�
��
@�Y����& �+�	8:(���
6�	�
���z# � (R���
I;(
��(�
3# �+� � ��
�Qa���
�
6�	�zjc����
?(��
* �������+�;*L&x(
�T8�����
Y�
# 8"�
���;("&7 	��� 1
� ,�A!)�
�� #|� � � N�� ("�;("& �:u���("�
	�
 � ya#7%�I
���"�����a
6�"# �?
3���������
% � '0�5�	�;QR#7��8�
3�;(	
 8U�O("I���� Q?# 
6�o(0��#7%�#B& (
��
# 8"�
���;("&7 	�:���
I;(
��(	
6# �U�)�;(	�	�z�����
� � ��
@
��
�Y����I;("����# �+� 1



� � � ���G����� � ��� � 	(�Q
 ���

�� ����	(�Q
'	?
�� �G������� ��� ��� �?���Q
 ���

�¦B�>�F�I=A�F$>GI?;^VQA"Mh>k�jF$H"J$@%>GI�i�I4H"F�B$UE;=B$H";e�h9b`b`¦7
>d8dAKUR;e6$U^>kM�6%`�;=A+6$UE9]Jz;?B%9_UD@g9_U?UR>GI?;4H";^9]A�Jv9TU
;?B$H";LU^8rHW`b`PU^6�7$U^>G;4U�A"M
|�>GI?;^9_Sk>#U�9]JQH"J+>k�jF$HNJ$@%>GI{B$HW|�>e|�>GI=VYU^8rHW`b`�9]J$@%6$Sk>#@yUR6�7�i�I4H"F�B$UG´

; ,2AIAC)I#|� ����� u � & �+�������� ��	8Hu � � ���=y_y:�	��
:- � �C( $ ���T��8+ �&x(
� 8+�O("I����+� ¢ �	�
��
3# �����:�� ;�	��
6�
(�
:("&B&�
# 8"�
���;("&7 	��� �"
6���
��
6�;("� $ �;(	���:( � ���+&B �
��z�
("&7 ��:(	
 %z����
 �~1 �	��
 � � �:(z�� � �M��
 �
$�
6���z�	�
��
6#x����� �
$ -�
$~��# 
�� ��¢ 1ap ���
��K�
3���:�" �% � �
���
$~��*
8����?���+��
�(�#B����*f#B� 
3���z�� � 8+��("I�� #7�
*� ;����* � ' � #B�:- # � (	
 %z����

¢

�
$ � � � d �

$ �/� ¥�� �/� � �
��

�+�
	�[ � A"`b`]A"�{U/M�I?A�8-�hB�>GA�I=>G8 � w � w � 7%V�U^>G;?;R9<J�i � ¨ �¤H"J$@�A�7$UR>GI?|�9]J�ie;?B$HN;
�l>LSkA�6�J%;
>G|�>GI?V
>#@%i�>�A"M�;?B�>�9<J$@%6$Sk>#@QU^6�7�igI4H"F�B+;^�h9_Sk>�w

� ;r9_UrJ$H";?6�I4HW`e;?A�H�UR��B�A�� `_H"I=i�>zHsU^>GF$HNI4H";^9]A�J�SGH"J(>k�%9TUR;�7$>G;^�h>G>GJ(;?B�>Q>k9]i�>GJK|"HW`]6�> $�H"J$@
;?B�>+J�>k��;?u�`_H"I?i�>#UR;�>k9]i�>GJ%|�HW`]6�>�w�¬�6�7
A�;?­G�%V�ZLm
B%9b`b`b9<F$U�H"J$@(5KHNI?J$H"� � ¬�mh5 � ��
 H"J$@�Zn9]J$@%>GF$>GJ$@%>GJ%;^`]V�Z
OQH"I?i�6%`b9_U�� OQH"I � � 
 F�I?A"|�9_@%>�H"J�>k��F%`b9_S=9<;QSkA�J$U^;?I=6$Sk;^9]A�J�A"ME9<J%a$J%9];?>�M�H"8�9b`b9]>#UrA"M{i�I4HNF�B$U�9]J��LB%9_S=B
;?B�>GI?>E9_UEH�|�>GI?V2`_H"I?i�>DUR>GF$H"I4H";^9]A�J�w

� �+,��K

,�A #|� ��� 1 uO�" � ��
 
 ��' ���c��#B&7&B#7I�� �	
+(
�@�;(��
K � (=��8+ "&7# ��y 	 ��� �����
�T'�I;("#7�a�
$?I
�@#7%z����� §*� ���+��8+�@ ��
��

�� ��%z�m*� "& �	�D�� ;�	��
6�
(�

�9# �)(�k� ;(
*���(�
3# �<������# *� 	�D%z�m*m �& � � K 
6���
�T�D# � ("�C��(	��#7& 'D���+����
6�@ ;��
6# � & �
� � d ¥ � ������8+ �&x(
��8+�O("I�� QR# 
6� �g�)� � �,¥ ��� � �	�
��
3# �����z�� ;�	�)
3�;(	
l
3�����������+�;* ��&x(
��8"���M
}�
# 8"�
���;("&7 	� �
$Y
6�	�
8+��(�I"� # �l(	
R% �"�M
 � � � 1

q >e�h9b`c`
B�>GI?>#HWM�;?>GILI=>kM�>GIL;=A�;=B�>#U^>Di�IkH"F�B$UhH�UL¬�m¦5�u�O�i�I4H"F�B$U±w

� ,�A!)�
�� #|� � ��� ��� 
 � � 8+�O("I��	�)(
�T�
�~(�'"& ��'�8+��(�I"�����
$ £ � �h� � §�� � ���h�51 �R��� ��("��jc�;*H(��T�
I
�����
���
��
M(	
3# �+���
$ 
6������� 8+��("I����z����
6�;(	
z
3�����;("%z���l�=$ 
6�	�����
# 8U� � ���T�z�
$ (��	�
��
@���n��("� � �)���+%�I� �
@��*D#B�I
�+& ' ��& ��8 (=��# 
6��%�# �R
6#B%z�}$M�T�+% 
6��� �;("%z�z�
$ 
3�;(	
 ���
��
@��� 1

«�`]A�JzH"J$@���A�F�F$H"J$H � «L`]A � ��
 B$HW|�>�F�I?A"|�>#@�;?B$H";E;?B�>�UR>GF$H"I4H";^9]A�JQA"M�>k9]i�>GJ%|�H�`<6�>#U�H�S=B%9]>G|�>#@�7KV
¬�m¦5�u�O�i�I4H"F�B$Un9_U�A�F�;^9]8�HW`�´

� �+,��K

,�A #|� ���HOvu � & �U��� � �+I�I;("�;(	yl�	��
?- 
 � �o(0����k� ��
�;��� �
$�� ���T��8+ �&x(
� 8U�O("I���� �+� ¢ ���
��
3# �����l("�;*& ��
 � 
 � �0
6���0�������+�;* ��&x(
��8"���M
R�
# 8��
���
("&7 ��0�
$ - 
 1Yp ���
�
`b9]8�U^6�F

;qRr � 
 e � � � �@¥ �



��� ���G������� ���,�
	�� �?


«�`]A�J � «�`]A � ��
 B$H�U/F�I?A"|�>#@�;=B$H";�>G|�>GI=V�>k��F$H"J$@%>GI�i�I4H"F�Bd8�6$U^;�B$HW|�>LU^A�8d>{UR>GF$H"I4H";^9]A�J2A"M�>k9<ig>GJ�u
|�H�`<6�>#U±w

� �+,��K

,�A #|� ���=��� �	��
?- � ��( $ ������8+ �&x(
�~8+��("I��o�U� ¢ ���
�T
6#x�����l�� ;�	� 
3�;(	
 $O��� ("&7&�����
�� � �=$ ��# 
���(	
%z����
 ¢ � � K
� ©�� ��� �
e(� ¥ d�
W� ��� � �

p �	�
��K ("&B& �
# 8"�
���;("&7 	���?�
$Y- �  �
 $ �;(	����( � �M�U&7 �
@�:�;("&B ��o(	
?%z����

$ � 
 �

� d�
 � �

¬ mh5�u�O igI4H"F�B$U
�¦9c`b`PUR6%tYSk>LM�A�I�A�6�IlSkA�J$UR;?I?6$Sk;^9]A�J$Un9]JQ5�>#Sk;^9]A�J � w X[w ��A��h>G|�>GIWZKHe82A�I?>Li�>GJ�>GIkHW`
S=`_H�U?U�A"M�i�IkH"F�B$Uh�h9b`b`nUR6%tYSk>�H�U��h>k`b`�wl�hB�>�M�AN`c`]A"�h9]J�i+@%>ka$J%9<;R9<AgJvSGHNF�;?6�I?>#Uh;?B%9_UES=`_H�U?UhA"M
i�I4HNF�B$UG´

� ,�� 	��H������	 #|� � �=�2� F �lQR#7&B&�� ({'z
6�;(	
 (R$ ("%�#7& 'l�
$~8+��("I������># �?( -
���!"�% +!)�- �4) ) 3 � � 8���1�34� * ��*���8����

# $��H���+��
�("#7���?8U�O("I����l- 
 � � �
$ ¢ �	�m*
���z("�;*f*
��8+����� $ ��� 
6�
(�


 	 � �~("� #7�{j|��# 
�� �� �% � �
���
$a�;("&7 ���� �
$ $ K+
6�	�
���:����# ��
��}(�� #7��jc��# 
@� �� "% � �
� �=$ 8+�O("I��	�l- 
 � � � � K(��
*

 $O������(
�	�z�
$~
6�������z�
(�&B ���� $ K 
3���}�M�����U�;* ��& (=��8�����
 �
# 8��
���
("&7 ���� �
$ - 
 � � (=��� � �+ ��;*=��*�$����+% ( � �"���
� '����+����
M("��
@� � � �� ;�	��
6�;(	
 `b9]8 � qRr � � � $:¨��+1

mP9]F�F$>GJ�i�>GI�� m/9]F \�¼�
 F$AN9<J%;4UrA�6�;r;?B$H";r�h>ySGH"J(A�7�;kHW9]J HvM�H"8�9b`]V�A"M�i�AKA�@�>k��F$H"J$@%>GI+i�IkH"F�B$U
7%V�>k�jF
A�J�>GJK;R9THN;^9]J�i�;?B�>�>k�jF$H"J$@%>GI+igI4H"F�B$UrSkA�J$U^;?I?6$Sk;=>#@�7%V �¸HN7�7$>GI�H"J$@ �¸HW`b9b`�w��¸H"7�7
>GI�H"J$@
�¸H�`c9b` � � � �%¥ 
 SkA�J$U^;=I?6$Sk;lH"J:9<J%a$J%9];?>EM�H"8�9b`]VdA"M�X"u�I=>Gi�6%`_H"Ih>k�jF$H"J$@%>GIhi�IkH"F�B$UGw ��V:�¦B�>GA�I?>G8 � w � w ¥ �[Z
HW`b`
;?B�>�>k9<ig>GJK|"HW`]6�>#UeA"M�;?B�>#UR>Di�I4HNF�B$ULA�;=B�>GI{;?B$HNJyX28�6$UR;{7
>�7
A�6�J$@%>#@Q7%V�U^A�8d>�JK6�8�7
>GI �y��X�w
¹�A�J$U�9T@%>GIr;?B�>+i�IkH"F�B$U�A�7�;4H�9<J�>#@ª7KV.>k��F$A�J�>GJ%;^9_H";^9]J�i�;?B�>�H�@W·?H�Sk>GJ$SkV�8�HN;?I^9_Sk>#U�A"Me;?B�>#U^>+i�IkH"F�B$U
� ;^9]8d>#U±wY�¦B�>GVy�¦9c`b`LB$HW|�>�@%>Gi�I=>G>�X���Z
H"J$@zHW`b`h>k9<ig>GJK|"HW`]6�>#U�7�6�;D;?B�>:`THNI?i�>#U^;��h9b`c`LB$HW|�>�HN7$U^A"`]6�;?>
|�H�`<6�>QH";�8dAKU^; � � w�5�A
Z
;?B�>#U^>+Vg9]>k`T@�H�M�H"8:9c`]V.A"Mei�AKA�@�>k�jF$H"J$@%>GI2i�I4H"F�B$UGw.�hB�>#U^>+i�IkH"F�B$U��h9b`c`
B$HW|�>E8�6%`];^9]F%`]>�>#@%i�>#UhH"J$@+U^>k`bM�u�`<A%A�F$UGZ
7�6�;h;?B%9_U�9_U�9]I?I?>k`]>G|�HNJK;�9]J+A�6�I{H"F�F%`b9_SGH";^9]A�J$UGwhO�A�I?>GA"|�>GI#ZgA�J�>
SkA�6%`_@.I?>G8dA"|�>2;?B�>d8�6%`];^9]F%`<>�>#@%i�>#U�H"J$@zU^>k`bM�u�`]AKA�F$U:�h9];?B�A�6�;dH�@%|�>GI4UR>k`<V.H���>#Sk;^9]J�i�;?B�>+f�6$H�`c9];^VzA"M
;?B�>e>k��F$H"J$@%>GI4UGw



� � � ���G����� � ��� � 	(�Q
 ���

�� ����	(�Q
'	?
�� �G������� ��� ��� �?���Q
 � �

� A�SkA�J$U^;=I?6$Sk;e6�JK7$H�`THNJ$Sk>#@z7%9]F$H"I?;R9<;=>d>k�jF$HNJ$@%>GIDi�I4HNF�B$UGZ��h>��¦9c`b`h;4H"��>�;?B�>d>#@%ig>Gu�|�>GI?;?>k��9<J$S=9]u
@%>GJ$Sk>ei�I4HNF�B$U
A"M�A�I4@g9]J$H"I=V�>k��F$H"J$@%>GI4U±w � I?Ag8 H $gu�I?>Gi�6%`_H"Ihi�IkH"F�B - A�J�¢+|g>GI?;^9_Sk>#UGZ%�h>L�h9b`b` @%>GIR9<|g>
Hr� � §!$[��u�I?>Gi�6%`_H"I�i�I4H"F�B+�h9];?B $K¢ � � |�>GI=;^9_Sk>#ULA�J+AgJ�>DU&9_@%>�H"J$@�¢�|g>GI?;^9_Sk>#ULAgJ+;?B�>eA�;?B�>GI#w

� ,�� 	��H������	 #|� � �=� #i�	��
o- � ��(�8+��("I��CQ?# 
6����*
8�������
 � ("�;*��	�
��
@��� ����
 �)1Hp ��� ��3 ��� �&	 �;*��#� �
"�1�$ "�3��;1�$�� ��*���8�� �
$Y-,# � 
3��� � #7I;(=��
3# 
��08+�O("I��0Q?# 
3�o�	�
��
@���o����
 � � � ("�;* ��*
8��0�M��


� � � §��[����� ����´ � # �?("�o�
�
*�I;�U#7��
?�=$ � � �
xL6�IEH"J$HW`]VjUR>#ULA"M/;?B�>#U^>DigI4H"F�B$Uh�h9b`b`/M�A"`b`]A"�(M�I?A�8�¬�>G8d8�H � w � w � w
� A�IeU^A�8d>dSkA�J$U^;=I?6$Sk;^9]A�J$UGZ �l>��h9b`b`L�LH"JK;Ei�I4HNF�B$UEA"MlB%9]i�B�>GI�@%>Gi�I?>G>�wd� A�SkA�J$U^;?I?6$Sk;e;=B�>#U^>�Z��h>

6$U^>�HD82A�I?>ei�>GJ�>GI4H�`PSkA�J$U^;?I=6$Sk;^9]A�J�@%6�>D;?A2«�·^;4HW9�Z �EA�8:`?�A%ULH"J$@�5�­G>G8d>GI��>#@g9 � « ��5 �$&

 ´

� ,�� 	��H������	 #|� � �=��� �	��
z- � ��( 8+�O("I��fQ?# 
3�)��*
8"� ����
 � ("�;*��	�
��
���������
 � 1 p ��� � ��I;(	
6� �����
��
@���
#7�
�	# *
�
�;����8U�O("I����
$l- # �:( � #7I
(
��
3# 
@�)8+��("I�� � ��
�Qa���
�C
3���f�M��
0�
$lI
(�
3�����
$z& �
��8"
6� �>#B�C-.("�;*L
6�	�
���
�T
6#x�����:�
$l- #7�fQ?��#x�	� (f���
�T
����C�
$l- # �����+��������
@��*D
@�C��(
�	�DI;(	
6���+��QR��# �	��# 
�&B# ��� 1 X � I;(	
6���
$
& �
�	8�
6� ��# � (0����k� ��
�
��� �
$a���
��
3# ����� � ® §
���
�?§�� � ¯
® �� ;�	� 
6�;(	
 ��� .�§�� . ¯
® ����� $����~��(
�	� ¥ � 0 � � 1 Z
q >�H"J$HW`]VK­G>�;?B�>�>k�jF$HNJ$U&9]A�JzF�I?A�F
>GI?;^9]>#U�A"M�;?B�>#U^>�i�I4HNF�B$Uh;?B�I?A�6�igB�;?B�>�M�A"`b`<A"�h9]J�irM�H�Sk;LF�I?A"|�>#@�7KV
�eH"B$HW`]> � �eH"B \�¼ H 
 w

; ,2AIAC)I#|� ���=��� u���("�;("& ��yY�	��
Y- 
 � � � �:( $ ���T��8+ �&x(
�c8+�O("I��:�U� ¢ ���+*
���?QR# 
3�:�������+�;* ��&x(
��8"���M
 �
# 8��
� ��;("&B �� � �U ��;*
��* � ' �~1 �	��
 � � �:(:�� � �M��
 �
$�
6���0���
��
3# ����� �
$ - 
 � � �=$ ��# 
�� ��¢�1 p ���
��K�
3������ �% � �
� �
$I;(	
6�	�l�
$ & �
�	8�
6� �����+��
�(�#B����*L#7�0
6������ � 8+��("I��)#B�;*� ;����* � ' � #B�o- 
 � � # �?(�
}%z����

��¢1$ � � � d ��� ¥ � �/�?� � �

«�F�I?A%A"M�A"M�;?B%9_UnM�HgSk;¦SGHNJ�HW`_U^A�7$>�M�Ag6�J$@�9]J � « �/q � 
 wP�¦B�>¸@g9 ��>GI?>GJ$Sk>eA"M�HEM�H�Sk;?AgI�A"M�;^�hAD7$>G;^�h>G>GJ
¬�>G8d8rH � w � w ¥ � �LB�>GJ � ¨ ¥ H"J$@�¬�>G8d8�H � w � w � 9_U{@%6�>�;?A2;?B�>�M�H�Sk;�;?B$H";�9<JQ¬�>G8d8�H � w � w ¥ � >#H�S=B
F$H";?Br9_U�7$>k9]J�i+SkA�6�JK;=>#@+;^�h9_Sk>�´
A�J$Sk>EM�A�IL>#H�S=B+>GJ$@%F$AN9<J%;#w



� � ���G������� ���,�
	�� �?


� ������� � �����²��)��
�+'�������0�*Q�
3����/�$�"� *"�����

� ;�9_U�J$H";=6�I4HW`l;=Ay�hA�J$@%>GI�B�A"��A"M�;?>GJs;=B�>YSkA�J$@g9];^9]A�J$U2A"M¸�¦B�>GA�I?>G8 � w � w & H"I?>r8d>G;#w ��Vs;=B�>d`_HW�
A"M{fg6$H�@%I4H";^9_S�I=>#S=9<F�I=AjS=9];^V�Z � 9_U�H�fg6$H�@%I4H";^9_S�I=>#U&9_@%6�>+8dAj@%6%`]A �29cMeH"J$@QA�J%`]VQ9bM �29_U�H�f�6$Hg@%I4H";^9_S
I?>#U&9_@%6�>+8dA�@%6%`]A � Z M�A�I � H"J$@��rF�IR9<82>#UdSkA�J�i�I?6�>GJ%;D;=A ¥ 8dA�@%6%`<A � w��hBK6$U±Z/M�AgI�H+iN9<|g>GJ � Z/�h>
SGH"J�7$A�6�J$@�;?B�>DiKHNF$Uh7$>G;^�h>G>GJyU^6$SGSk>#U=U&9]|�> � � Uh;=B$H";{U?H";R9TU�M�Vr;?B�>�SkAgJ$@g9<;R9<AgJ$UEA"Mn�¦B�>GA�I?>G8 � w � w & 7KV
7$Ag6�J$@g9<J�i�;?B�>dU&9]­G>#UEA"M�iKH"F$U�7$>G;^�h>G>GJzU^6$SGSk>#U?U&9]|�>�F�I^9]8d>#U¸9]JvHNI^9];?B�8d>G;^9_S�F�I?A�i�I=>#U?U&9]A�J$UGw�xLJ�>dSGH"J
@%Ad;?B%9_U�6$U&9]J�i�;=B�>EM�A"`b`]A"�h9]J�i�;=B�>GA�I?>G8�A"M ��>k9c`]7�I?AgJ�J � �L>k9 ¼�¼�
 ´

� �+,��K

,�A #|� ���=�0N u�� �
#B& � ���+�"��yC�	��
�� �&% � � §	�&� *
�
����
@�!
3���2�" �% � �
���
$)I
�@#7%z���C& �����C
6�
(�� % ("�;*
���+��8U�� ��
��
 
@� � %z�m*� "& � � 1Yp ���
��Kc
6���
�T�:����# ��
��l(����+�	�M
�("��
 �r� ¥ �� ;�	� 
3�;(	


`b9]8

 q?r � � �)%0d %�� � � §	�&� � � �)% � � §	�&�?� `<J�%% � ¨ ¥

� � � � §

Q?�	�
��� � # �N���
& (	
3# ���
& '�I
��#7%z�z
@� ��("�;* � � � � *
�
����
@���l
3��� �� "% � �
�a�
$YI
����# 
3# ���f#B��
���8��
�T�z& �����?
3�;("� ("�;*���
&x(	
6# �	�
& ' I;�@#7%z�}
�� � 1
� ,�� 	��H������	 #|� � �=� � �	��
 � ¨ � - . � r._^ ® � � (f����k� ��
�
���C�
$?8+��(�I"���:�� ;�	�C
3�;(	
:- . �;(	� ¢ . �	�
��
3# ������K("�;* ¢ . ¯
® ��¢ . 1aF �z� ({':
3�;(	
 �J# � 3�� 1 �9� # $ ¢ . ¯
® � ¢ . ¨�
��^¢ . �51
�hB�>GA�I=>G8 � w � w ¥ XY9]8dF%`b9<>#U2;?B$H";d¬�m¦5�u�O i�IkH"F�B$U�H"I?>+@%>GJ$U^>�w � ;�9_UDJ�Ag;:@g9btYSk6%`];r;?AzU^>G>r;?B$H";�;?B�>
i�I4HNF�B$ULA�7�;kHW9]J�>#@�7%V�>k��F$AgJ�>GJK;^9_H";R9<J�i�;?B�>D>k��F$H"J$@%>GIei�IkH"F�B$UEA"M��¸HN7�7$>GIeH"J$@ �¸HW`b9b`lH"I?>�@%>GJ$U^>dH�U
�h>k`b`�w

«-@%>GJ$U^>�M�H"8:9c`]V+F�I?A"|g9_@%>#Uh>k�jF$HNJ$@%>GI{i�IkH"F�B$UhA"M�U&9]­G>�S=`]AKU^>�;?AdHW`]8dAKU^;�>G|�>GI?VrJK6�8�7$>GI���7�6�;#Z��h>
�h9b`b`�J�>G>#@di�A%A�@d>k��F$H"J$@%>GI4U�A"M�>G|�>GI?VdU^6%t+S=9<>GJ%;^`]V2`THNI?i�>LJ%6�8�7$>GIhA"M�|�>GI?;^9_Sk>#UnM�A�I�A�6�IhSkA�J$U^;?I=6$Sk;^9]A�J$U
9]J�¹�B$H"F�;=>GI ¼ w q >�7�6%9c`_@.U^6$S=BvH2M�H"8�9b`]V+M�I?A�8 H+@%>GJ$U^>�M�H"8�9b`]V�7%V�I=>G8dA"|�9]J�i�H:M�>G�-J�A�@%>#UEM�I?A�8
;?B�>e>k��F$H"J$@%>GI4U¦9]JyU^6$S=ByH��LHWV�;?B$HN;l;=B�>GV�I?>G8rHW9]J�i�A%Aj@r>k��F$H"J$@%>GI4U±w

� ,�� 	��H������	 #|� � �=� 1i�	��
l- � �)(�8+��(�I"� 1�� $ � # � (��� � �M��
z�=$Y
6��� �	�
��
3# �����}�
$ - �5 
�	�)
6�
(�
0���f
�Qa�
���
�T
6#x�����?�
$ � (=�������
# 8+� � �����?��� ���;(=����(o���U%o%z�+�����
# 8+� � ����Kc
6���
� Qa����(�&B& � ( 3�)�0��
% +7"�1�3���8�� 1�34� 1��

����
 �
$ �	�
��
3# ����� 1
� M - 9TUeH($gu�I?>Gi�6%`_H"IEi�I4HNF�B��h9];?Bz¢�|�>GI?;^9_Sk>#UGZ�;?B�>GJ�9];E9_UE>#H�U^V+;?A+U^>G>�;?B$H";�9];e�h9b`b`�B$H#|g>�H+@%A�6�7%`]V%u
9]J$@%>GF$>GJ$@%>GJ%;�U^>G;�A"M{H";E`]>#H�U^;d¢ ���)$ � d ¥ �{|�>GI?;R9TSk>#U±w�O�A�I?>GA"|�>GI#Z��h>�SGHNJsU^B�A"�µ;?B$HN;E9cMeH�@%A�6�7%`]V%u



� � � ���G����� � ��� � 	(�Q
 ���

�� ����	(�Q
'	?
�� �G������� ��� ��� �?���Q
 � �

9]J$@%>GF$>GJ$@%>GJ%;¸UR>G;lANM�|�>GI?;^9_Sk>#Un9_UhI?>G8dA"|�>#@�M�I?Ag8 H�i�A%Aj@2>k�jF$HNJ$@%>GILi�I4H"F�B�Zg;?B�>GJr9];hI?>G8�HW9]J$UhH�i�AKA�@
>k��F$H"J$@%>GI{igI4H"F�B�w

��

�+'G�K/���������	�#c� � �=� � �	��
l- � �)( $ ���T��8+ �&x(
�a8+�O("I�� �U� ¢ ���
�T
6#x�����z�5 
�	� 
3�;(	
 ("&B&��
# 8��
�	�;("&7 ���� �  �

6�	�)&x(
�T8�����
l�
(��	� ( � �M�U&7 �
@� �;("&7 	�o(	
z%z����
 � 1 �	��
}- 
 � � (�8U�O("I�� � � 
�("#7����* $����+% - � 'f���
%z����#B��8)(*
�+ � & ' ��#7�;*
�
I
�
��*
�
�;
}����
Y�
$����
��
3# ����� 1Yp ���
��K $O���~(��	':�� � ����
 � �
$�
6���0���
��
3# ����� �
$ - 
 K�
3�������
# 8+� � � �T��
$ � K ©�� �.� K %� ���
?�;(	���0��# 
��
� ©�� �.� �
e � � �

� $ �
� � d��&$ � � � � � � ���


�@¥ � �
��

�+�
	�[ q >d�¦9c`b`LU^B�A"�µ;?B$H";e;=B�>�U^>G;DANM¦J�>k9]i�B%7$AgI4UeA"M � 9]J - 
 SGH"J.7$>rU^8�HW`b`]>GI�;?B$H"JQ9];4U�U^>G;
A"MhJ�>k9<igBK7
A�I4UE9]J - 7KVQH";e8dAKU^;EA�J�>�J�>k9]i�B%7$A�I�M�A�Ie>#HgS?BQ|�>GI?;=>k��9]J ��wD¬�>G; ��@%>GJ�A�;?>�;?B�>dU^>G;eA"M
|�>GI?;R9TSk>#U¦;?B$H";��h>GI?>EI?>G8dA"|�>#@:M�I?A�8 - ;=A�Ag7�;4HW9]J - 
�wP�¦B�>eA�J%`]V�|�>GI=;^9_Sk>#U�;=B$H";LSkA�6%`_@r7$>eJ�>k9]i�B%7$A�I4U
A"M � 9]J - 7�6�;DJ�A�;E9]J - 

H"I?>d;=B�AKU^>�;?B$H";DH"I=>D9]J �lw ��A"�l>G|g>GI#Z
9bM¦;=B�>GI?>�H"I?>�;^�hA+|�>GI?;^9_Sk>#U¸9<J �
;?B$H";LH"I=>{7
A�;?B+J�>k9]i�B%7$A�I4U�A"M�AgJ�>e|�>GI?;?>k�d9]J ��Z%;?B�>GJ��sSkA�6%`_@+J�Ag;l7
>DHd@%A�6�7%`]Vr9]J$@%>GF$>GJ$@%>GJ%;DU^>G;#w
�hB%6$UGZ�;?B�>eF�I=A�F$AKU�9<;R9<AgJ+M�A"`b`<A"�{UlM�I?Ag8¤�hB�>GA�I?>G8 � w � w ¼ w

��

�+'G�K/���������	�#c� � �=�>O �	��
l- � �)( $ ���T��8+ �&x(
�a8+�O("I�� �U� ¢ ���
�T
6#x�����z�5 
�	� 
3�;(	
 ("&B&��
# 8��
�	�;("&7 ���� �  �

6�	� & (=��8�����
 �;(	�	�:( � �M�U&7 �
@�:�;("&B ��:(	
 % �"�M
 �~1 �	��
Y- 
 *
�
�	��
���(:8U�O("I��z
6�;(	
?��("� � �z� � 
M("#B����*�$����U%�-
� '����
%z���"#7��8�(z*
�+ � & '���#B�;*
�
I
���;*"�
��
}�M��
 �
$~���
�T
6# ������K � 1 �	��
 � � �:(N�5 � ����
 �=$ 
6���z�	�
��
3# �����Y�=$ - 
 �
$��# 
�� ��¢�1Yp �	�
��K�
6�	�)�" �% � �
���
$ ��*=8����l���+��
�("#7����*L#B�o
3���:�� � 8U�O("I���#7�
*� ;����* � ' � #7��-,# �?(	
}%z����


¢
�
$f� � � d �

$ �/� ¥�� �/�����
� ���������	�
��K���(;�	�����
�T
������
$ - 
 �;(	�l*
��8+�T���z�
# 
6�	�
� $ ��� $ �@¥ 1
��

�+�
	�[ � A"`b`<A"�{UnM�I?A�8µ¬�>G828�H � w � w � 7
>#SGH"6$U^>E;?B�>eU^6�7�i�I4H"F�B29]J$@%6$Sk>#@r7KV ��9]J - 
 9_U�;?B�>{U=H"8d>
H�Uh;=B�>DU^6�7�i�I4H"F�Br9]J$@%6$Sk>#@Q7%V � 9]J - w
� ,�A!)�
�� #|� � � # ��� ��
?�+�"& ')��("� Qa�0j|�
*���� I
(��
*
�
� 8U�O("I����zQR# 
6�)("��'n�� �% � �
� �
$Y�	�
��
6#x������K �  �
}Qa���("� jc�;*�����I;("�;*
�
�?8+��("I����}Q?# 
3� ("��'L�� �% � �
�Y�
$ ��*=8����:(	�zQa�
&7& 1NF �f������*W%z�
���
& ' �	��� �"�M�f( 8+��("I��
6�
(�
 �
(�� (R$O��QJ%z�����Y��*=8����Y
3�;("� Qa�}*
����#7���
K�("�;* ���
%z�����?(R$���Q!�=$|
6�	�
% 1 � 
Y# �a��(	�M'}
�� ���
%z���	� ��*=8����



��� ���G������� ���,�
	�� �?


����
6�;(	
 ��(
�	�:���
�T
����:��
6#B&7&��
(��?*
��8U����� $ ��� $ �G¥ ("�;*�
3���:8+��("I����;(	� ����I;("����# �+� I;�T�+I
�
��
6# ��� �5#B%�#7& (=�|
@�

6�	�����:� � 
�("#7����*L#B� � ���+I
����# 
3# �+�	��� 1 � 1 � �:("�;*�� 1 � 1 � 	 1

� A�I�8dA�I?>/9]J%M�A�I?8�HN;^9]A�J�H"7
A�6�;�>k��F$H"J$@%>GI/i�I4H"F�B$U�HNJ$@eHW`]i�>G7�I4HW9_S
igI4H"F�Be;?B�>GA�I=V�Z#�h>
I?>#SkA�828d>GJ$@�´


 �{H"7%9b` �eHNB$HW`]>�w � � ��1�3�� *�g *���8�� ��w�mnB$C³;?B�>#U&9_UGZ�O.w � w ��w]Z�5�>GF�;?>G8�7
>GI ¥#\g\�¼ w

 �LA�I=8�H"J �n9]i�iKU±w � % �4�*� * �4"�$zg *���8���& �(��)4*�+"w�¹lH"8�7�I^9_@%i�> � J%9<|g>GI4U&9];^V�m
I=>#U?UGZ���>G� �
A�I?��Z�����Z
U^>#SkA�J$@r>#@g9];^9]A�J�Z ¥#\�\�¼ w


 CEI4H"i�AKU
O.w[¹�|�>G;?��A"|g9_S"ZKO�9_S?B$H">k`�CEAKAg7�ZjHNJ$@ �LAgI4U^;L5KHgS?B$UGw���8:��$ �#*��!)�- ��*���8�� ��� ���(��)�*�+!��1�3

��8�8 % "�$����#"�)�1
w�«eSGH�@%>G8�9_S�m
I=>#U?UGZ �L>G� �
A�I?��Z ¥#\�\ �[w

� �	� � 
��.��������	 ������/$	!�s���(	!���
��/ �&9���
��.�&��-.�'� ���p-.�'/

¬�>G; - 7$>dH $�u�I=>Gi�6%`_H"I{igI4H"F�B+9]JQ�LB%9_S=By>G|g>GI?V+>k9]i�>GJK|"HW`]6�>�7�6�;�$rB$H�UEH"7$U^A"`]6�;?>�|"HW`]6�>�H";L8dA%U^; ��w
¬�>G; � 7$>L;=B�>l>#@%ig>Gu�|�>GI?;?>k��9<J$S=9_@%>GJ$Sk>ei�IkH"F�B�A"M - w q >h�h9b`b`¶SkA�J$UR;?I?6$Sk;�SkA�@%>#U/A"M²;?B�>�M�A�I?8 �
� � § � �kZ
�LB�>GI?> � 9_U�9];4U^>k`bM{H:M�HW9]I^`]VQi�A%Aj@�SkAj@%>2A"MlSkA�J$U^;4HNJK;E7%`]AjS=��`<>GJ�ig;?B.��I?>#SGHW`b`lCE>ka$J%9];^9]A�J � w � w ¥ �4wE�hB�>
I?>#H�URA�J�;?B$H";
�h>h�h9b`c`�7$>{HN7%`<>E;?Ae@%>#SkAj@%>E;?B�>#U^>ESkAj@%>#UP9TUn;?B$H";/�LB�>GJ�H�SkA�J$U^;?I4H�9<J%;/9_U
6�J$U?HN;^9_U&a$>#@�Z��h>
�%J�A���8�6$S?Br8dA�I?>�;?B$H"Je·^6$U^;�;=B%9TU�7%9];hA"M�9]J%M�A�I=8�H";^9]A�J�w � U^6$HW`b`]V�Z�;?B�>GI=>h9_UlH�SkA�@%>G�hA�I4@�A"M � ;?B$HN;/9TU
S=`]AKU^>#U^;E;?Ad;=B�>D�hA�I4@+@%>#U?SkIR9<7
>#@Q7%V+;?B�>D|"H"I^9_H"7%`]>#U�9]Jy;=B�>DSkA�J$U^;?I4H�9<J%;#w � M�;?B%9_UL�hA�I4@29_UeU^6%t+S=9<>GJ%;^`]V
S=`]AKU^>�;?A�;?B�>DSkAj@%>G�hA�Ik@�ZK;=B�>GJ�;?B�>DHW`]i�AgI^9];?B�8��h9b`c`���9]F�;?B�A%U^>e|�H"IR9THN7%`<>#U�;?B$H";h8�6$U^;h7$>�S?B$HNJ�i�>#@29]J
A�I4@%>GI�;?A�A�7�;4HW9]J�;=B$H";LSkAj@%>G�hA�I4@�w
«eU?U^6�8d>e;?B$HN; � B$H�U¦8�9]J%9<8�6�8 I?>k`_H";^9]|�>�@g9TUR;4H"J$Sk>��±w

� )�

)�F FH,0F<,>%G'(F � � �H�4,>%G'�)+	���,0
4������,8�*,0�����(�B	KM 

���G	��


 � J�F$HNI4HW`b`]>k`�Z�M�A�Id>#HgS?B�SkA�J$UR;?I4HW9]J%;#Z
9bMD;?B�>�UR>G;?;^9]J�izA"Me;?B�>+|�HNI^9_H"7%`]>#U29<J�;?B$H";�SkAgJ$U^;?I4HW9]J%;�9TU
�h9];?B%9]Jv� � � A"MlHdSkA�@%>G�hA�I4@�Z
;?B�>GJyUR>GJ$@�H�} ��9]F$~r8d>#U=U?H"i�>e;?A2>G|�>GI?V+|�HNI^9_H"7%`]>�;=B$H";LJ�>G>#@�UE;?A
7$> ��9]F�F
>#@�;=A�Ag7�;4HW9]J�;?B$HN;¦SkA�@%>G�hA�I4@�w


 � J+F$H"I4H�`c`]>k`�Z�>G|�>GI?Vr|�HNI^9_H"7%`]>D;?B$H";�I?>#Sk>k9]|�>#UL;=B�>e8d>#U?U?H"ig>�} ��9]F$~�Z ��9]F$U�9];4Uh|�H�`<6�>�w

� ,�A!)�
�� #|� N|�=� �?���0I;(
��(�&B& �
&
��� I�&B# �	# 
a��� I;("�;*
�
� ���+*
�z*
�����+*�#7��8n���+ ��
*o��("� � �:I
�
�_$�����%z��* � ' ¡D��¢ �I
���+�������M���T��#7�!���+����
�(��	
C
6#B%z� 1 
 #B%o#B& (=��& '�K?�+�	�!���+ �&x*9#7%�I�& �
%z�
��
 
6�"# �C(	�C(H&B#7����(=� ����# 
��D�	#B�O�	 �# 
)�
$
���+����
�(��	
l*
�
I�
3� 1



� � � ���G����� � ��� � 	(�Q
 ���

�� ����	(��
 	?
�� �G������� ��� � 	�� ��
 � �

; ,2AIAC)I#|� Nc� #G�	��
 � � � ( &7#7�	��(
�����m*=� QR# 
3�z�O(	
�� � K+%�#B��#7%� �%J���
& (	
3# ��� *�# ��
�(��
��� � ("�;* � & �+������& �
��8"
6�
$ 1 �	��
}- � � ( $ ���T��8+ �&x(
� 8U�O("I�� �� ;�	�)
3�;(	
 ("&B&��
# 8��
�	�;("&7 ���� �  �
 $ �
(��	� ( � �M�U&7 �
@� �;("&7 	� (	
z%z����
 �~1�	��
 � � ��
3��� ��*
8������	�
��
@��� #B�;�	# *
�
�
���)8+��("I�� �
$ - 10p ���
� �P� � § � � �;(	���O(	
@� � � �,¥ ("�;*�%�#7�"#7%� �%
���
&x(	
6# �	�:*�# ��
�(��
��� (	
R& ��(	��


3e¨ � � d�� � � � � � �$ § QR���
���
��$?d�� ¥ � �/� ������$��

� ���������	�
��K # $
� �
& � �

� �
¥ �
S �$ §


6�	�
� 
6���f# 
@�
�O(	
6# �+�:�
$ ¡��_`]A�iL¢ � I;(=�O("&7& �
& ����I�&7#x�	# 
 ��� I;("�;*=�
� ���m*=�o*
�����+*�#7�	8����+ ��
*
�lQR#7&B&m�������T����
 ( ° �
� 7$��O(
��
6# �+�:�
$a�
���T� �T� 1 p �"# �l("& 8"� �@# 
3��%i��("� � �:��#7%� �&x(	
���* �+� (0����k� ��
�	
6# ("&~%:(
�	��#B����#7�f&7#B����(
��
6#7%z� 1

��

�+�
	�[ ¬�>G8d8�H � w � w � 9]8dF%`b9]>#UE;?B$H"; � >k�jF$H"J$@�U�7%VYH�M�H�Sk;?AgIlANMnH";¦`<>#HgU^;

��¢

 �� ` � � d � � � � � � � � b

A�J�U^>G;kUhA"M
|�H"I^9_H"7%`]>#U�A"M�U&9]­G>
¢1$

�
� � � d �

$ � � � � � �@� �
� U&9]J�i�;?B%9_Ue7
A�6�J$@�Z�;=B�>�7
A�6�J$@�U�A�JQ;?B�>�I4H";?>dH"J$@�8�9]J%9]8�6�8 @g9TUR;4H"J$Sk>dA"M �
� � 
 � � § ����M�A"`b`]A"�³9<82u
8d>#@g9_H";?>k`]VrM�I?A�8¤�¦B�>GA�I?>G8 � w � w � w

¬¶>G; � 7
>DHDU^>G;hA"M
H";�8dA%U^; E 
 �� |�H"I^9_H"7%`]>#UGw q >E�h9b`b`PU^B�A"��;?B$HN;
9bMnH�@%>#SkAj@g9]J�irI?A�6�J$@:9_U�iN9<|g>GJ
H��hA�I4@r;=B$H";�9TU ¥ M�A�I{HW`b` � � ��Z�H"J$@+��>k`_U^>G��B�>GI?>�Z$;=B�>GJ+9];{�¦9c`b`�Ag6�;?F�6�;¸H:�lAgI4@d��B�AKU^>e�h>k9]i�BK;¦9TU
`]>#U?U�7KV+HdSkA�J$U^;kH"JK;�M�H�Sk;?A�IWZKF�I=A�|g9_@%>#@+;?B$HN; E 9_U�J�A�;h;?A%Ad7%9]i$w

q >D�h9b`b`lU?HWV�;=B$H";¸HrSkA�J$U^;=I4HW9]JK;¦9TU!$�)�1 -90 �9��3E9bM�9];DU^>GJ$@�UEHQ} ��9]F$~r8d>#U?U?H"ig>D;?A�H2|�HNI^9_H"7%`]>d;?B$H";
9_ULJ�Ag;h9]J ��w � J�A�I4@%>GIhM�A�IL;=B%9TU¦;?AdB$H"F�F
>GJ�Z$;?B�>�SkA�J$U^;?IkHW9]JK;L8�6$U^;�B$H#|g>DH";�`<>#HgU^; � 7 ��$r|�HNI^9_H"7%`]>#ULA"M
� H�U�J�>k9<igBK7
A�I4UGw ��HgS?B�|�H"I^9_H"7%`]>�A"M � SGHNJ�7$>dH2J�>k9]i�BK7
A�IeA"M
;^�lArSkA�J$U^;?I4H�9<J%;4UGZ�U^Ar;?B�>GI?>�SGH"J�7
>
H";L82AKU^; E 
 �� S �

�7 ��$
¨ � E ¢

¼ �



� � ���G������� ���,�
	�� �?


SkA�J%M�6$U^>#@�SkAgJ$U^;?I4HW9]J%;4UGw ��HgS?B+A"M
;?B�>#U^>DSGHNJyU^>GJ$@�H";h8dAKU^; °7 $y} ��9<F$~rU&9]i�J$HW`_UGZ
U^A�H";h8dAKUR;

� E ¢
¼ � S �

�
$2¨ ¢1$

�
S ��E
¼

|�HNI^9_H"7%`]>#UEJ�A�;�9<J ���h9b`c`
I?>#Sk>k9]|�>+} ��9]F$~dU&9]i�J$HW`_UGw
q >D�h9b`b`nSGH�`c`lH2SkA�J$U^;?I4H�9<J%;!0(1 �(� % 8 -
0(%j9cM�9];{B$H�U�8dA�I=>D;?B$H"J °7 J�>k9<igBK7
A�I4U�9]J � wh«-|"H"I^9_H"7%`]>�9]J

� �¦9c`b`���9]Fy6�J%`]>#U?U�7$Ag;?B+A"M/9<;kUhJ�>k9]i�BK7
A�I4UEH"I?>E9]J�6�J�B�>k`]F%M�6%`lSkA�J$U^;?IkHW9]JK;4U±wP�¦B�>GI?>�H"I=>DH";h8dAKU^;

E � � ¢fS �

®7 ��$
¨ � E ¢

�

6�J�B�>k`]F%M�6%`lSkAgJ$U^;?I4HW9]J%;4UGZ%�LB%9_S=B�7%VY¬�>G828�H � w � w � SGH"J+B$HW|�>DH";L8dA%U^;

¢1$
�

� � � E
� � � d � � E

� � �$ �
>#@%i�>#ULHN8dA�J�id;?B�>G8�wh5�A$Z�;?B�>e�h>k9]i�B%;LA"M
;?B�>eA�6�;?F�6�;ESkAj@%>G�hA�I4@r8�6$U^;E@%>#SkI?>#H�U^>e7%VYHN;h`]>#H�U^;

¢1$
�

� E�� ��E
¼ � � � E

� � � � � E
� S �$ �

�hB�>e�hA�I4UR;¦SGHgU^>e9_Uh�LB�>GJ E 9_U�8�HW�%9]8�9]­G>#@�w � M��l>DUR>G; E ¨ ° �
� 7 Z�;?B�>GJ��h>eA�7�;kHW9]J

¢1$
�
� � �
& � �

� �
¥ �
S �$ �7�

�hB%6$UGZ�;?B�>e�h>k9]i�B%;LA"M
;?B�>eA�6�;?F�6�;ESkAj@%>G�hA�I4@r8�6$U^;E@%>#SkI?>#H�U^>e7%V�H�SkA�J$U^;4H"J%;hM�H�Sk;?A�IWw
� A+U&9]8�6%`_H";=>�;=B%9TUeH�`<igA�I^9];?B�8 9<J�`b9]J�>#H"ID;R9<82>�Z�A�J�>dU^B�A�6%`_@�8�HW9]JK;kHW9]JvH:`b9_U^;eA"M�;?B�>�6�J$U?H";R9TU�a$>#@

SkA�J$U^;=I4HW9]JK;kUGw q B�>GJ�U�9<8�6%`_H";^9]J�i+H"J%V�I?Ag6�J$@+HWM�;=>GIl;=B�>Ea$I4U^;#Z%;?B�>DHW`]i�AgI^9];?B�8¤U^B�A�6%`_@�A�J%`]VYSkA�J$U�9T@%>GI
;?B�>�|�H"I^9_H"7%`]>#UE;?B$HN;{H"F�F$>#HNIL9]J�;=B�AKU^>�SkAgJ$U^;?I4HW9]J%;4UGw q >DB$HW|�>eF�I=A�|g>#@+;?B$H";�;?B�>DU&9]­G>#UEA"M
;?B�>#U^>�UR>G;4U
A"M�|�H"I^9_H"7%`]>#U�B$H�U�HE7$A�6�J$@2;?B$H";�@%>#SkI?>#HgU^>#U
7%V�HeSkA�J$UR;4H"J%;/M�H�Sk;=A�I
�h9];?Bd>#H�S=B�9];?>GI4HN;^9]A�J�ZKU^Ae;=B�>L;?A�;4H�`
;^9]8d>�I?>#f�6%9]I?>#@�;?AdU&9]8�6%`THN;?>D;?B�>+¡���`]A�ih¢���I?A�6�J$@�Uh�h9b`b`
7$>e`b9]J�>#H"I#w

� AeA�7�;4H�9<J+H"J�9]J%a$J%9];?>EM�H"8�9b`]VdA"M�i�A%Aj@2SkAj@%>#UGZ%�h>h�h9b`b`¶6$UR>¸H¸M�H"8:9c`]VdANM²i�A%Aj@:>k�jF$H"J$@%>GIhi�IkH"F�B$U
H"J$@ri�A%A�@+SkAj@%>#U��KJ�A"�LJ+;=Ad>k�K9_U^;�7KV+�hB�>GA�I?>G8 ¥ w � w ¥ w
� �+,��K

,�A #|� Nc�H� 	 ���|("&7& � �� ;�	�:
6�
(�
 ¥�� � P����k�
��� K QR���
��� P��5S<� # �a
6�	� � #7�;(=��'z�
��
3���+I�'}$� ��;��
3# �+��K



� � � ���G����� � ��� � 	(�Q
 ���

�� ����	(��
 	?
�� �G������� ��� � 	�� ��
 � �


6�	�
������� # ��
��)("����(	�5#B& '����+����
6�@ ;��
6# � & �n$ ("%�#7& ')�
$0&7#7�	��(
�l���+*
����Q?# 
3�!��(	
�� ¥ � � P������ ("�;*>%�#7�"#7%� �%
���
&x(	
6# �	�:*�# ��
�(��
��� (=� � # 
6��(
��#B& ':�	& �����z
�� � � �� ;�	� 
3�;(	
 
6���fI;(=�O("&7& �
& *
�����m*m#7��8C("& 8"� �@# 
3��% Q?#B&7&m*=�����m*
�f �I

���( ° �

� 7 $M��(
��
6# �U�:�
$Y�
���T�����? 	�5#B��8 ¡��_`]A�iL¢ � I;(=�O("&7& �
& ����I�&7#x�	# 
?����I;("�;*
�
� ���+*
� *
�����+*�#7��8��T�+ ��;*=� 1}p ��# �
*
�����+*�#7�	8C(�& 8�����# 
6��%���("� � �0�5#B%� �& (	
���*n#7� &7#7�	��(
� 
3#7%z�z�+�o(0����k� ��
�	
6# ("&~%:(
�	��#B��� 1
��

�+�
	�[ «{J%V�M�HN8�9b`<V�A"M²igAKA�@�>k�jF$H"J$@%>GI�i�I4H"F�B$U/�¦9c`b`�U^6%tYSk>�w � A�I/>k�$H"8dF%`]>�Z%�l>LSkA�6%`_@�6$UR>l;=B�AKU^>
�%J�A���J�;?Ar>k�K9_U^;E7%Vy�hB�>GA�I=>G8 � w � w & wL¬�>G; - 
 � � @%>GJ�A�;?>dH2i�I4H"F�B�A"Ml@%>Gi�I?>G>�$rA�Jy¢�|�>GI?;^9_Sk>#U�M�I?A�8
;?B%9_U�M�H"8�9b`]V�Z%9bMnUR6$S?B+H�i�I4H"F�Br>k�K9_U^;kUGw�¬�>G; � � 7
>DH"Jr6�F�F$>GIL7
A�6�J$@rA�J+;?B�>E>k9]i�>GJK|"HW`]6�>#ULAg;?B�>GIh;?B$H"J
$:9<J�;?B�>ei�I4HNF�B$U - 
 � � w�¬�>G; � 
 � � @%>GJ�Ag;?>D;?B�>e>#@%ig>Gu�|�>GI?;?>k�r9]J$S=9T@%>GJ$Sk>2i�I4H"F�B+A"M - 
 � � w

«eUE�h>e`]>G; $�i�I?A"��`THNI?i�>�9]Js�hB�>GA�I?>G8 � w X[w � Z
;?B�> � �� ;?>GI=8�UE;?>GJ$@�;?A+­G>GI?A$w�O�AgI?>GA"|�>GI#Z��hB�>GA�u
I?>G8 ¥ w � w ¥ ;=>k`c`_U�6$UL;=B$H";#Z%M�A�I{U^6%t+S=9<>GJ%;^`]V+`_H"I=i�>e7%`]AjS=�Ku�`]>GJ�i�;=B�$$Z[;?B�>GI?>�HNI?>E`b9<J�>#HNIDSkAj@%>#U�A"M
I4H";?>D�
H"J$@28�9]J%9]8�6�8 I?>k`_H";^9]|�>D@g9_U^;4H"J$Sk>D�l9cM
�	� ¥ � P����k�4w q >E6$U^>DU^6$S=B+H�SkA�@%>DH�Un;?B�>DU^6�7²SkA�@%>E9]J+;?B�>
SkA�J$U^;=I?6$Sk;^9]A�J+A"M��hB�>GA�I?>G8 � w X�w � w

� ��� ��� o '��$���$�����&� ���
	������

��A�iKHQ«�`]A�J(B$H�U�F$AN9<J%;?>#@�A�6�;d;=B$H";�;=B�>s}k>#@%i�>�;=Az|�>GI?;?>k�$~.SkA�J$U^;?I?6$Sk;R9<AgJ�;?B$H";2�l>+6$UR>�;?A�SkA�J�u
U^;?I=6$Sk;�>k��F$H"J$@%>GI�SkA�@%>#U:9TU2HyURF$>#S=9_HW`DSGH�U^>rA"M¸HzSkA�J$UR;?I?6$Sk;^9]A�J�@%6�>+;?AQ«�·�;kHW9�Z �EA�8�`(�AKUdHNJ$@�5�­G>Gu
8d>GI��>#@g9 � « ��5 �$&

 w/�hB�>GV�SkAgJ$U^;?I?6$Sk;/6�JK7$H�`THNJ$Sk>#@�>k�jF$HNJ$@%>GI
i�I4H"F�B$U¶M�I=A�8 I=>Gi�6%`_H"I�>k��F$H"J$@%>GI
i�IkH"F�B$U
7%Vr9T@%>GJ%;^9bM�V�9]J�i+;?B�>�`THNI?i�>�U�9T@%>�A"M
;?B�>k9]IEi�I4H"F�B��h9];?ByHW`b`
F$H";?B$UhANM
`<>GJ�ig;?B � 9<JQ;?B�>eAgI^9]i"9]J$HW`PigI4H"F�B
H"J$@�;?B�>DU^8�HW`b`PU�9T@%>�A"M
;?B�>k9]IEi�I4H"F�B+�h9];?B�;?B�>e|�>GI?;R9TSk>#U�A"M
;?B�>eA�I^9]i"9]J$HW`
i�I4HNF�B�w
«-J�Aj@%>�9_@%>GJK;^9ba$>#@
�h9];?B�H�F$H";?B�9TU2SkA�J�J�>#Sk;?>#@.;?A�;?B�>+J�Aj@%>#U�9_@%>GJ%;^9ba$>#@��¦9<;=Bs;?B�>r|�>GI?;R9TSk>#U2HW`]A�J�iQ;?B$H";DF$HN;?B�wz�hB�>
SkA�J$U^;=I?6$Sk;^9]A�J+6$U^>#@Y9<JQ�hB�>GA�I?>G8 � w X�w � 9_U�;?B�>DU^F$>#S=9_HW`�SGH�U^>E9]J��LB%9_S?B � ¨ ¥ w

«�`]A�J�U^6�i�ig>#U^;?>#@2;?B$H";h;?B�>DSkA�@%>#UhF�I?A�@%6$Sk>#@+7%V�H"F�F%`]V�9]J�ir;?B�>e;?>#S=B�J%9_f�6�>�A"MP�hB�>GA�I=>G8 � w X�w ¼ ;?A
;?B%9_U�8dA�I?>Ei�>GJ�>GI4HW`
S=`THgU?ULANM�i�I4H"F�B$U�SGH"J�7
>DH"J$HW`]VK­G>#@�7%VYHNF�F%`<Vg9]J�iY¬¶>G8d8�H � w � w ¥ � w

� �+,��K

,�A #|� Nc� � 	 ���U("&B&�#7��
@��8��
��� � e � ("�;*0(�&B& � �� ;�	�z
3�;(	
 ¥ � � P����k����� K 
3���
���R��� # ��
@� ("�l��(	��#7& '
���+����
3�� ;��
3# � & �?$�("%o#B& ' �
$ &B#7����(=�U���+*
���aQR# 
6�0�O(	
�� ¥�� � P����k� ("�;*�%�#B��#7%� �%J���
& (	
3# ���?*�# ��
M("�;���z(
� � # 
6��(
�@#7& '�	& �"�M�W
�� �k®�¯
®�t � � \ ® 
 �� ;�	�H
3�;(	
 (JI;(=�O("&7& �
&Y*
�����m*m#7��8 ("& 8����@# 
6�"%�Q?#B&7& *
�����+*
�>���+%z� ¡ ` �k®�¯
®�t � � \ ® 
 b$��O(
��
6# �+�D�
$:�
���T�����f#7� ¡���`<Agi¦¢ � I;(
��("&7& �
&Y*
�����+*�#B��8 �T�+ ��;*
��Kz��(
�	�!�
$:QR��# �	�>
M(��5�������+����
�(��	
�
6#7%z� 1
� ���������	�
��K�
6��# � ("& 8"� �@# 
3��%���("� � � #B%oI"& �
%z�
��
���* 
��L�� �� #B�)&B#7����(=�~
6#B% �z�U� (N�M��km ��
��
6#x("& %:(
�	��#7�	� 1



�4� ���G������� ���,�
	�� �?


��

�+�
	�[ �b5���>G;4S=B 
 «eU�9]J��hB�>GA�I?>G8 � w X�w � Z/�h>��¦9c`b`{6$UR>�;?B�>+igI4H"F�B$U��KJ�A"�LJ.;?AQ>k�%9TUR;d7KV.�hB�>GA�u
I?>G8 � w � w & w q >��h9b`b`
M�AgI?8 H�SkA�@%>d7%V�6$U&9]J�i+;?B�> � u�F$H";?B�u�|�>GI?;=>k�+9<J$S=9_@%>GJ$Sk>+i�IkH"F�BQA"M - 
 � � ¯
® H"J$@
7%Vy6$U�9<J�iQH �L9b`]7$>GI?;=u���H"I4U^B$H"82A�|Qi�A%A�@zSkAj@%>rH�UE;?B�>�U^6�7�SkAj@%>�wr�hB�>GA�I?>G8 ¥ w � w ¥ 9]8dF%`b9]>#U�;?B$H";EM�A�I
U^6%tYS=9]>GJ%;^`]Vd`_H"I=i�>{7%`]A�S?�%u�`]>GJ�i�;?B � d ¥ Zg;?B�>GI?>E>k�K9_U^;¦`c9]J�>#H"IESkAj@%>#U�A"M�IkH";?>{��H"J$@d8:9<J%9]8�6�8�I?>k`_H";R9<|g>
@g9_U^;4H"J$Sk>��hF�I?A"|g9T@%>#@�;?B$H";L� � ¥ � P����k�4w
O�A�I?>GA"|�>GIWZKH�U � d ¥ i�I?A"�{Un`_H"I?ig>�ZK;=B�>e;?>GI?8�U�9]J%|�A"`]|g9<J�i
�d9]JQ¬�>G8d8�H � w � w ¥ � igAK>#U�;?A�­G>GI?A$w � M
;?B%9_Uh;?>GI?8��h>GI?>E­G>GI?A$Z%;?B�>GJ+�h>e�hA�6%`_@r�KJ�A"�(;?B$H";h>G|�>GI?VrU^>G;
SkA�J%;4HW9]J%9]J�izH"J �����

�
� M�I4H�Sk;R9<AgJsA"ML;?B�>2|�H"I^9_H"7%`]>#U�B$HgUDH";�`<>#HgU^;dH"Js�

�
� M�I4H�Sk;^9]A�J.A"ML;?B�>�SkA�J$UR;?I4HW9]J%;4U

H�UhJ�>k9]i�B%7$AgI4UGw ��>#SGH"6$UR>D;?B�>GI?>�H"I?>D¢1$ � |�HNI^9_H"7%`]>#UEA"Ml@%>Gi�I?>G> � H"J$@�¢zSkA�J$U^;?IkHW9]JK;4U¦A"Mn@%>GigI?>G> � $ � Z
�hB�>GA�I=>G8 � w � w � �hA�6%`_@:9]8dF%`]Vd;?B$H";�J�AD�hA�I4@�A"M��h>k9]i�BK;
6�Fr;?AD�����

�
� SGH"Jr7$>EHDSkA�@%>G�lAgI4@�w �LA"�h>G|�>GI#Z

7$>#SGHN6$U^> �+J�>G|�>GI{HgSk;?6$HW`b`]V+I?>#H�S=B�>#Uh­G>GI?A$Z��h>DSGH"J+AgJ%`<V�SkAg8d>DH"I?7%9];?I4HNI^9b`<V�S=`]AKUR>D;?A�;?B%9_U�7$A�6�J$@�w
� Ae@%>#SkAj@%>h;?B�>#U^>LSkA�@%>#UGZ��h>�8dAj@g9bM�VD;?B�>hF$H"IkHW`b`<>k`$>k��F%`b9_S=9<;h>k��F$H"J$@%>GI�SkA�@%>¦@%>#SkA�@g9]J�i�HW`]i�AgI^9];?B�8

U^A.;?B$H";d>#HgS?B(SkA�J$U^;?I4H�9<J%;+U^>GJ$@�U+H�} ��9<F$~�8d>#U?U=H"i�>�;=Az9];4U2|�H"IR9THN7%`<>#UrAgJ%`<Vª9bM�;?B�>QU^>G;?;^9]J�i.A"Me9];4U
|�HNI^9_H"7%`]>#U�9_UD�¦9<;=B%9<J�� �
	.A"M{H�SkA�@%>G�hA�I4@�Z/M�A�I�URA�8d>�SkA�J$UR;4H"J%;�	�@%>GF$>GJ$@g9]J�izAgJ � w+«EJ�H"J$HW`]VjU�9TU
U&9]8�9b`_H"I�;?A+;?B$H";E9]J.;?B�>dF�I?A%A"MhA"M{�hB�>GA�I?>G8 � w X�w � U^B�A"�{Ue;?B$HN;E9cM{H"J E M�I4H�Sk;R9<AgJyANM¦;=B�>d|�H"IR9THN7%`<>#U
�h>GI?>DSkA�I?I=6�F�;?>#@+H";L;?B�>DUR;4H"I?;hA"M�H�I?A�6�J$@�Z[;?B�>GJ�H";L8dA%U^;LH"J

E � � d ¥ �
	 �@¥ d E 	

� � E 	� d � �$ � ¥ � E 	
� �Y�

M�I4H�Sk;^9]A�J�A"Ml;?B�>�|�H"IR9THN7%`<>#U��h9b`b`l7$>dSkA�I=I?6�F�;¸H�M�;?>GIE;?B�>d@%>#SkA�@g9<J�i�I?A�6�J$@�w q >dSGH"JzS=B�AKAKUR> E ;=A�7
>
U^A�82>Ea��j>#@YM�I4HgSk;^9]A�J+A"M�� ®�¯
® t � H"J$@�H�|�HW`]6�>�M�AgI�	QU^A2;?B$H";h;?B%9_UL;=>GI?8�9TU¦`]>#U?U�;?B$H"J E w

�¦B�>E9T@%>#H27$>GB%9]J$@Q;=B�>DU^>#f�6�>GJ%;^9_HW`�U&9]8�6%`THN;^9]A�J�A"M
;?B%9_UEHW`]i�A�I^9];?B�8 9_Uh;?B�>�U=H"8d>DH�ULHNF�F$>#H"I?>#@Y9]J
;?B�>eF�I?A%A"M
A"M��hB�>GA�I?>G8 � w X�w � w

� ��
 � �4	��K/0��� �_���.���
������	!��	��x�
� �&��- ��
�� �'�!�_���
��	������!�'/B����	!/

q >E9]8�H"iN9<J�>�6$U&9]J�i�>k��F$H"J$@%>GIeSkAj@%>#U¦9]JySkA�@g9]J�iYU&9];?6$HN;^9]A�J$Uh�LB�>GI?>�`]A�J�id7%`]AjS=�r`]>GJ�i�;?B�9TU¦I?>#f�6%9]I?>#@�w
� AgIYU^8rHW`b`D7%`<A�S=��`]>GJ�i�;?B$UGZeU^F
>#S=9_HW`�SkAj@%>#U�H"I?>��KJ�A"�LJ(;?B$H";r�h9b`b`DF�I?A"|�9_@%>Q7$>G;=;?>GI+F$>GI^M�A�I?8rH"J$Sk>�w
�/��F$H"J$@%>GI
SkAj@%>#U
URB�A�6%`_@D7
>h>#U^F$>#S=9_HW`b`]Vd6$U^>kM�6%`KM�A�I�SkA�@g9]J�iDA�J��LI^9];?>Gu�A�J$Sk>�8d>#@g9_H�ZKUR6$S?B�H�U
¹�A�8dF$H�Sk;
C�9_U?SGUGZg�LB�>GI?>�M�H�UR;�@%>#SkAj@g9]J�i�9_U
>#U?U^>GJ%;^9_HW`�Z%;?B�>L;^9]8d>EI?>#fg6%9]I?>#@d;=Ae>GJ$SkAj@%>�9_U
J�A�;hSkI^9];^9_SGHW`�ZjHNJ$@dSkAj@%>#U
A"M
7%`]AjS=�r`]>GJ�i�;?B�I=A�6�i�B%`]V ¥ ��§4���g�DH"I?>DH�`<I=>#H�@%V�7
>k9]J�i+6$U^>#@ � � 8�H \ � 
 w



� � � � 	��A�?
 	���� � ��� ��� ����������� 	(� ����� � �G� � �
� � ������� � �	�?
 
���� 
 � �

� M�A�J�>L9]J%;?>GJ$@�Uh;?A�9]8dF%`]>G8d>GJK;�>k�jF$H"J$@%>GILSkA�@%>#UGZ%�h>{U^6�i�i�>#UR;�6$U&9]J�id;?B�>�I4H"J$@%A�8�9]­G>#@+SkA�J$UR;?I?6$Sku
;^9]A�JzF�I=>#U^>GJK;=>#@Q9]J�5�>#Sk;^9]A�J$U � w ¥ w ¥ HNJ$@ � w ¼ w q >dA�7�;kHW9]J�>#@z;?B�>27$>#U^;�F$>GIRM�A�I=8�H"J$Sk>�M�I?A�8 i�IkH"F�B$U
;?B$H";2B$H�@�@%>Gi�I=>G>�XsH";�;?B�>�|�H"IR9THN7%`<>#U±w � ;r8�9]i�BK;27$>�F
AKU?U&9]7%`]>z;?AQi�>G;ri�A%Aj@.F
>GI^M�A�I?8�H"J$Sk>��h9];?B
I4H"J$@%Ag8�`]V�S?B�AKUR>GJyigI4H"F�B$UEH"J$@�U&`b9]i�B%;^`]VQ8dA�I?>DSkA�82F%`<>k�zSkA�J$U^;?IkHW9]JK;4U±Z$7�6�;E�h>DB$HW|�>DJ�Ag;{A�7$UR>GI?|�>#@
7$>G;=;?>GILF$>GIRM�A�I=8�H"J$Sk>eM�I?A�8�;?B�>#UR>�w

xLJ�>�@%I4HW�L7$H�S=�dA"M
6$U&9]J�iYH:I4H"J$@%A�8�`]V+S?B�A%U^>GJ�i�IkH"F�B+;?A�i�>GJ�>GI4H";=>DH"J�>k��F$H"J$@%>GI{SkA�@%>e9_U�;?B$H";#Z
�LB%9b`]>d;?B�>�i�I4H"F�B��h9b`c`�7
>dHdi�A%A�@+>k��F$H"J$@%>GIe�h9];?B�B%9]i�BQF�I?Ag7$H"7%9b`c9];^V�Z��h>��KJ�A"��A"M�J�ArF$AN`<V%J�A�8�9_HW`
;^9]8d>�H�`<igA�I^9];?B�8�;?B$H";e�h9b`b`{Sk>GI?;^9bM�Vy;=B$H";�Hri�IkH"F�BzB$H�U�;?B�>�`]>G|�>k`LA"Ml>k��F$H"J$U&9]A�J.;?B$H";��h>dJ�>G>#@QM�A�I
;?B%9_UDSkAgJ$U^;?I?6$Sk;^9]A�J�w �(xLJy;=B�>dA�;?B�>GIeB$H"J$@�Z
9];�9TU�|�>GI?V�>#H�U^V�;=A�F
>GI^M�AgI?8 >k�jF
>GI^9]8d>GJ%;4U�;?A�;=>#U^;e;?B�>
F$>GIRM�A�I=8�H"J$Sk>+A"M¸HNJs>k��F$H"J$@%>GI+SkAj@%>�H"J$@�;?B�>GI?>G7%V.�l>G>#@.Ag6�;�;=B�AKU^>r;?B$H";d@%AzJ�A�;��hA�I?�Q�h>k`b`{A�J
HW|�>GI4H"ig>�w

q >DJ�A"��8d>GJ%;^9]A�JzH�M�>G��9_@%>#H�UE;?B$HN;L�h>DB�A�F
>��¦9c`b`�7
>DB�>k`]F%M�6%`h;?Ad;?B�A%U^>e9]J%;?>GI?>#U^;?>#@Y9]J�9]8dF%`]>Gu
8d>GJ%;^9]J�i�;=B�>#U^>DSkAj@%>#U±w


 q B�>GJ2A�J�>{S=B�AKAKUR>#U�HEI4H"J$@%Ag8µi�I4HNF�B:HgU
A�6�;^`b9]J�>#@:9<J�5�>#Sk;^9]A�J � w ¥ w ¥ Z";=B�>GI?>h9_U�H�i�AKA�@�S?B$HNJ$Sk>
;?B$H";E;?B�>Di�IkH"F�BQF�I?Aj@%6$Sk>#@��h9b`b`lB$HW|�>�Hy}±@%A�6�7%`]>d>#@%i�>#~�we�hB$H";�9_UGZ�;^�hAd>#@%i�>#UE7$>G;^�h>G>GJQ;?B�>
U?H"8d>e;^�hA�|�>GI?;^9_Sk>#UGw q >�U^6�i�ig>#U^;h6$U&9]J�iYHdU�9<82F%`<>�B�>G6�I^9_U^;R9TS�;?A2I?>G8dA"|�>EA�J�>DA"M
;?B�>#U^>e>#@%ig>#UGZ
U^6$S?BrH�U�U^�LH"F�F%9]J�i�9<;kU�>GJ$@%F
A"9]JK;h�h9];?Br;?B$H";
ANM H�I4H"J$@%A�8:`<VdS=B�AKU^>GJr>#@%i�>�w � M�AgJ�>h9_UlS=B�A%AKU&9]J�i
HeI?>k`_H";^9]|�>k`]V+U^8�HW`b`�i�I4HNF�B�ZjU=H#V�A"M � Z �����EJ�A�@%>#UGZ�;=B�>GJ�;?B�>GI=>L9_ULH¸M�HW9]ILS=B$H"J$Sk>e;?B$H";�;?B�>GI?>E�h9b`c`
7$>E;��hA�|�H"I^9_H"7%`]>#U�;?B$H";hU^B$H"I?>E;^�lA�J�>k9]i�BK7
A�I4UGwn«{iKH�9<J�Z%�h>eU^6�i�i�>#U^;L@g9_U?SGH"Ik@g9<J�irU^6$S?B+igI4H"F�B$UGw
� J�i�>GJ�>GI4HW`�ZN9cM�A�J�>�9_U
S?B�A%AKU&9]J�iDH�I?>k`_H";^9]|�>k`]VdU^8�HW`b`$i�I4HNF�B�Z";?B�>GJ�;?B�>GI?>�9_U
HLI?>#HgU^A�J$H"7%`]>LS?B$HNJ$Sk>
;?B$H";�9];{�h9b`b`
B$H#|g>DU^A�8d>e|�>GI=VYU^8rHW`b`nU^>G;�A"MP|g>GI?;^9_Sk>#Uh�h9];?B�`<A"�³>k�jF$HNJ$U&9]A�J�w q >D�h>GI?>DHW`]�LHWVjU
H"7%`]>D;?AdU?SkI?>G>GJ�;?B�>#U^>eA�6�;�7KVr>k�jF
>GI^9]8d>GJ%;#w


 �hB�>¸UR>#f�6�>GJ%;^9_HW`P@%>#SkA�@g9]J�i�HW`]i�A�I^9];?B�8�F�I?>#UR>GJK;?>#@29]JQ5�>#Sk;^9]A�J � w ¼ w ¥ SGH"J�7
>E9]8dF�I?A"|�>#@r7%Vd;?B�>
U?H"8d>d82>#H"J$U�H�U�8�H"J%Vª}±U&`]A�F$>Gu�@%>#U?Sk>GJ%;4~zH�`<igA�I^9];?B�8�UGw � Js>k��F$>GIR9<82>GJK;4U±Z��h>2M�A�6�J$@�;?B$H";�H
i�AKA�@r�LHWV�;?A2>#U?SGH"F$>�`]AjSGHW`
8�9]J%9]8�Hr�LH�Uh;?A:9<J$@%6$Sk>dU^Ag8d>DI4HNJ$@%A�8�>GI?I?AgI4UGwh�hB�>�U^>#fg6�>GJ%;^9_HW`
@%>#SkAj@g9]J�i�HW`]i�AgI^9];?B�8¤HW`_U^A�7$>GJ�>ka$;kU�M�I=A�8�He`b9];?;^`]>�I4H"J$@%A�8dJ�>#U=U
9]J+;?B�>DS=B�A"9_Sk>eA"M���B%9TS=B+|�HNI^9]u
H"7%`]>d9]; ��9]F$U�J�>k�j;Ww q >+HW`_U^A+M�A�6�J$@�;?B$H";D�h>+SkA�6%`_@�@%>#SkAj@%>r8dA�I=>�>GI?I=A�I4U�9bM¸�h>�H�`c`]A"��;?B�>

�����A��K)67#� �#9+-�A2���; #&*7���R+-3���2	S� �4-6)��,���; #&*)��3�%� �K7* ()�	��,=27��#=E ��% 
5.B��81 �67,&���= �*D 14-��� �= �*��
	� ��<*B �,=K)%&��SA��(�#&*D �#
#&*7�=�R+-3���2	SA �4-6)��,C8� �2)27��#@8���%&#9+F;H"!��
	KD �27,9+-��2�3A%&�� �#&��% #&*D �2 ���
�	N



�A� ���G������� ���,�
	�� �?


HW`]i�A�I^9];?B�8 ;?Ar8�H"�g>:H2`b9]8�9];?>#@.H"8dA�6�J%;EA"MlJ�>GiKHN;^9]|�>�F�I?A�i�I?>#U=UGwD�hB%9_UEa$J$@g9]J�i�9TU�>G|�9_@%>GJ$Sk>#@
9<J�a$i�6�I?> � u � w


 �hB�>+F$H"I4HW`b`]>k`D@%>#SkAj@g9]J�i�HW`]i�A�IR9<;=B�8 F�I?>#U^>GJ%;?>#@.9]J�5�>#Sk;^9]A�J � w ¼ w ¼ U^>G>G8�U�7
>G;?;?>GI�UR6%9<;=>#@�M�A�I
9<82F%`<>G82>GJK;4HN;^9]A�J�9<JQB$H"Ik@%�¦HNI?>e;?B$H"J�;?B�>�U^>#fg6�>GJ%;^9_HW`nH�`<igA�I^9];?B�8�wE�hB�>DF
>GI^M�AgI?8�H"J$Sk>�A"M�;?B%9_U
F$H"I4HW`b`]>k`lHW`]i�A�I^9];?B�8 SGHNJz7$>�9]8dF�I?A"|�>#@Q7%VyS=B$H"J�i"9]J�i+;?B�>2;?B�I?>#U^B�A"`_@QH";e�LB%9_S=BQ9]; ��9]F$Ue|�HNI^9]u
H"7%`]>#UGw
«EJ�>#H�U^V29]8dF�I?A"|�>G8d>GJ%;h9_U�;?AdU^;4H"I?;h;?B�>�;?B�I?>#U^B�AN`T@�B%9]i�ByH"J$@+@%>#SkI=>#H�U^>e9];EA�J%`]V���B�>GJ
J�>#Sk>#U?U?H"I?V�w
�hB�>EHW`]i�A�I^9];?B�8-F
>GI^M�AgI?8�U/>G|�>GJd7
>G;?;?>GI/9bM�A�J�>LA�J%`]V ��9]F$U
;?B�>�|�H"I^9_H"7%`]>#U�;?B$H";/B$HW|�>
;?B�>L8�HW�%9]8�6�8 J%6�8�7$>GIhA"M�6�J$U?H";R9TU�a$>#@rJ�>k9<igBK7
A�I4UGwhxhM�SkA�6�IkU^>�Z%8�H"J%V�B$HNI4@%�LH"I?>h9]8dF%`]>G8d>GJ�u
;4H";^9]A�J$U��h9b`b`�J�A�;{H�`c`]A"��;?B%9_U �$>k�%9]7%9b`c9];^V�w q >DU^6�igi�>#U^;h;?B$H";h;?B�>E9]8dF%`]>G8d>GJ%;?>GIE>k�jF
>GI^9]8d>GJK;E;?A
@g9TU=SkA�|g>GIL;?B�>DH"I?IkH"J�i�>G8d>GJ%;hA"MP;=B�I?>#U^B�A"`_@�U�;?B$H";hF$>GI^M�A�I?8rUh7$>#U^;�9]J�;?B�>k9]IeH"F�F%`b9_SGH";^9]A�J�w

�¦B�>#U^>DSkAj@%>#U�I?>#HW`b`]V�H"I?>E|�>GI?Vr>#H�U^Vr;?A�9]8dF%`]>G8d>GJ%;#w q >E9<82F%`<>G82>GJK;?>#@�;?B�>#UR>DSkAj@%>#U¦9]Jz¹�HWM�;?>GI
H�M�>G�(B�A�6�IkU��hA�I=�:HNJ$@�U^>G;LH"7
A�6�;h;?>#U^;^9]J�i�;?B�>k9]IhF$>GI^M�A�I?8rH"J$Sk>�w � Jr>#H�S=B+;?>#U^;#Zg�h>¸S=B�AKU^>eHeI4HNJ$@%A�8
7%9]F$H"I?;^9];?>hi�IkH"F�BDA"M�;?B�>LSkA�I?I=>#Sk;�U&9]­G>LH"J$@�;?>#U^;?>#@�;?B�>�F
>GI^M�AgI?8�H"J$Sk>�A"M$|�H"IR9<Ag6$U�@%>#SkA�@g9]J�i�HW`]i�A�IR9<;=B�8�U
H"iKH�9<J$UR;LI4H"J$@%A�8 >GI?I?A�I4U±w � A�IhA�6�I�;?>#U^;4UGZ[�l>eJ�>G|g>GILF$>GI^M�A�I?82>#@+>GJ$SkA�@g9<J�i ��9<;�U^6%tYSk>#Uh;=Ad>k�[HN8�9]J�>
;?B�>EF$>GI^M�A�I?8rH"J$Sk>{ANM�;?B�>e@%>#SkAj@g9]J�i�HW`]i�AgI^9];?B�8�UhH"I?A�6�J$@2;?B�> 
���lAgI4@�w q >EF�I?>#U^>GJ%;LU^A�8d>EI?>#U^6%`];4U�A"M
A�6�Ie>k��F$>GI^9]8d>GJ%;4U�U^A+;?B$H";E;?B�>�I?>#H�@%>GIe�h9b`b`l�%J�A"�-�LB$H";E;?A+>k��F$>#Sk;eM�I?A�8 ;?B�>#U^>dSkA�@%>#UGw �LA"�h>G|�>GI#Z
�h>�U^6�i�ig>#U^;D;?B$HN;DI?>#U^>#HNI4S?B�>GIkUE9]8dF%`]>G8d>GJ%;:HNJ$@z;?I=Vy;=B�>G8 A�6�;�A�Jz;?B�>r>GI?I?A�I=u�F$H";?;?>GI?J$UE;=B$H";D;?B�>GV
>k��F$>#Sk;E;?A�>GJ$SkA�6�JK;=>GI#w

� ������� � �����z�����L�$�g������� 	�*

� J(A�6�Ir>k��F$>GI^9]8d>GJ%;4UGZ��l>rM�A�6�J$@�;?B$H";2>k�jF$H"J$@%>GI�SkA�@%>#UrA"Me;?B�>�;^V%F$>Q@g9TU=Sk6$U?U^>#@�9]J³5�>#Sk;^9]A�J � w ¼
F$>GIRM�A�I=8d>#@d7
>#U^;h�LB�>GJ�@%>GI^9]|�>#@:M�I=A�8�HeI4H"J$@%Ag8�`]V�S?B�A%U^>GJ�igI4H"F�Br�h9];?BY@%>GigI?>G>¸X�H";�;?B�>E|�H"I^9_H"7%`]>#UGw
q >�|�H"I^9]>#@�;?B�>�I4H";?>#UhANMPA�6�IeSkA�@%>#UL7%V�S?B$HNJ�i"9]J�i�;?B�>�@%>Gi�I?>G>#U�A"M
;?B�>Di�IkH"F�B$U{HN;L;?B�>�SkAgJ$U^;?I4HW9]J%;4UGw
� J � 9]i�6�I=> � u ¼ Z
�h>+F�I?>#U^>GJ%;�;?B�>+I?>#U^6%`];4U:A"M{>k��F$>GI^9]8d>GJ%;4U2F$>GI^M�A�I?8d>#@.AgJ�U^A�8d>r>k�jF$HNJ$@%>GI�SkAj@%>#U
A"M�`<>GJ�ig;?B � ��§4�g����w q >�7$>GiKHNJy7%VyS=B�A%AKU&9]J�iyH"JzH"F�F�I=A�F�I^9_H";?>�i�I4HNF�ByH";eI4HNJ$@%A�8ºHgUe@%>#U?SkI^9]7$>#@v9]J
5�>#Sk;^9]A�J � w ¥ w ¥ w q >D;?B�>GJr9]8dF%`]>G8d>GJ%;?>#@QHd|"H"I^9_H";^9]A�J+ANMP;?B�>�U^>#fg6�>GJK;^9_HW`
@%>#SkAj@g9]J�i�HW`]i�A�IR9<;=B�8�M�I?A�8
5�>#Sk;^9]A�J � w ¼ w ¥ 9<J+��B%9TS=Br�l>EHW`b`<A"�h>#@2;?B�>¸H�`<igA�I^9];?B�8�;?A ��9]F�HE`b9]8�9];?>#@+J%6�8�7$>GIhA"M�|�HNI^9_H"7%`]>#Uh>G|�>GJ�9bM
;?B�>GV�H"F�F
>#H"I?>#@Y9<JQA�J%`]V�;��hA�6�J$U?H";R9TU�a$>#@ySkAgJ$U^;?I4HW9]J%;4U����h>DSGHW`b`P;?B�>#UR>Y}kJ�>GiKHN;^9]|�>DF�I?Agi�I?>#U?U ��9]F$U?~j�4w
q >e;?B�>GJ+;=>#U^;?>#@2>#H�S?B�SkA�@%>eA�J+8�HNJKVd>GI=I?A�IhF$H";?;?>GI=J$U�ANM�|�H"IR9<Ag6$ULU&9]­G>#UGw � A�Ih>#H�S=BYU�9<­G>�Z
�h>¸S=B�A%AKU^>



� � � � 	��A�?
 	���� � ��� ��� ����������� 	(� ����� � �G� � �
� � ������� � �	�?
 
���� 
 � �

X���§k�����2>GI?I?A�I�F$H";?;?>GI=J$UeA"ML;?B%9_U�U&9]­G>�6�J%9bM�A�I?8�`]VsHN;DI4H"J$@%Ag8�w+m/A"9]JK;4U¸9]Js;?B�>ri�I4HNF�BQ9]J$@g9TSGHN;?>+;?B�>
J%6�8�7
>GI{ANM�>GI?I?A�I4U¦;?B$H";eHdSkAj@%>dSkA�I=I?>#Sk;?>#@r9]JzHW`b`�X���§4�g����;?>#U^;4UGwExLJ�>�SGH"JzU^>G>D;=B$H";L;?B�>�>k�jF$H"J$@%>GI
SkA�@%>#U{SkA�I=I?>#Sk;?>#@+H"J�H"8rH"­k9]J�i"`]Vr`THNI?i�>eJ%6�8�7
>GI{ANMP>GI?I=A�I4UGw

0.2 0.25 0.3 0.35 0.4 0.45 0.5
0

200

400

600

800

1000

1200

1400

1600

1800

rate

nu
m

be
r 

er
ro

rs
 c

or
re

ct
ed

Some expander codes of length 40,000

< ��M���

, #>?L� ´���6�8�7$>GIeA"M�>GI=I?A�I4U�>k�jF$HNJ$@%>GIDSkAj@%>#UESkA�6%`_@zHW`]8dAKUR;¸HW`]�LHWVjU�SkA�I?I?>#Sk;#w � A�I�>k�[H"82F%`<>�Z
;?B�>rF$A"9]J%;�9]J�;?B�>r6�F�F$>GI�`]>kM�;dB$H"J$@�SkA�I?J�>GI�A"ME;?B�>da$ig6�I?>d9]J$@g9_SGH";?>#U2;?B$H";�;?B�>�SkA�@%>�A"MEI4H";?> ¥ � �

SkA�I?I=>#Sk;?>#@+HW`b`�A"M
;?B�>DX���§k������F$H";?;?>GI?J$U¦A"M ¥ § & � ��>GI?I?A�IkUhA�J+�LB%9_S=B+9];L�LH�Uh;?>#UR;?>#@�w

� J � 9]i�6�I=> � u � Z��h>¸SkAg8dF$H"I?>L;=B�>{F
>GI^M�AgI?8�H"J$Sk>EA"M�H�|�>GI4U&9]A�JrA"M�;?B�>eU^>#f�6�>GJ%;^9_HW`�@%>#SkA�@g9<J�irHW`]i�A�u
I^9];?B�8 9<Jr�LB%9_S=B��h>LHW`b`]A���J�>GiKH";^9]|�>�F�I?A�i�I?>#U=U���9]F$U
�h9];?B+HE|�>GI4U�9<AgJ�9]J��LB%9_S=B��h>L@%ADJ�Ag;#w q >{S=B�AKU^>
H�I4H";?> ¥ � � >k�jF$HNJ$@%>GI{SkAj@%>eANM�`]>GJ�i�;?B � ��§k������w � A�Ih>#H�S=BrJK6�8�7$>GI�A"M�>GI?I?AgI4UGZ��h>EF$>GI^M�A�I?82>#@ � §4���g�
;?>#U^;kUEA"Ml>#H�S=BsHW`]i�AgI^9];?B�8 H"J$@zSkA�6�J%;?>#@Q;=B�>�J%6�8�7$>GI�A"Ml;^9]8d>#U�;?B$H";e>#H�S=BzU^6$SGSk>#U?U&M�6%`b`]V SkA�I=I?>#Sk;?>#@
;?B�>E>GI?I?A�IkUGw q B%9b`]>DHW`b`]A"�h9]J�idJ�>GiKH";^9]|�>EF�I?A�igI?>#U?U���9]F$UL@g9_@rJ�A�;hU^>G>G8�;?ADB$HW|�>E8�6$S?B29]8dF$H�Sk;hA�Jr;?B�>
J%6�8�7
>GILA"M�>GI=I?A�I4U�;?B$H";�;?B�>¸H�`<igA�I^9];?B�8�ULSkAg6%`T@.}GHW`]8dAKUR;¦H�`<�LHWV�U?~�SkA�I?I?>#Sk;#Zg9];{@g9_@+igI?>#H";^`]V�9]J$SkI?>#H�UR>
;?B�>DS=B$H"J$Sk>D;=B$H";h;?B�>�HW`]i�AgI^9];?B�8¤SkA�6%`_@�SkAgI?I?>#Sk;{H�iN9<|g>GJ�J%6�8�7
>GILA"M
>GI?I?A�IkUGw



� � ���G������� ���,�
	�� �?


1700 1750 1800 1850 1900 1950 2000
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

number of errors

pr
ob

ab
ili

ty
 d

ec
od

ed

< ��M���

, #>? � ´2« IkH";?> ¥ � � >k��F$H"J$@%>GIdSkAj@%>+A"Mh`]>GJ�i�;?B � ��Z ������w�¹�A�8dF$H"IR9TURA�JsANM¦;=B�>�F�I?Ag7$H"7%9b`c9];^V
;?B$H";�;?B�>�U^>#fg6�>GJ%;^9_HW`n@%>#SkA�@g9]J�i�HW`]i�A�I^9];?B�8 SkA�I?I=>#Sk;4ULH�i"9]|�>GJ�JK6�8�7
>GIeA"MPIkH"J$@%A�8�`]V�S=B�AKU^>GJ�>GI=I?A�I4U
�LB�>GJQ�h>D@%AYHNJ$@y@%ArJ�A�;eHW`b`]A��³J�>GiKH";R9<|g>DF�I?A�igI?>#U?U ��9<F$U��^H�J�>GiKH";^9]|�>�F�I?A�i�I=>#U?U ��9]FQA�SGSk6�I4UL��B�>GJ
H�|"H"I^9_H"7%`]>e9]J�82A�I?>DU?H";R9TU�a$>#@+;?B$H"J+6�J$U=H";^9_U&a$>#@�SkAgJ$U^;?I4HW9]J%;4U�9_U ��9<F�F
>#@
�4w



���������
	�� �

� � � � � ��� 	�� � � ��� � � � �4� � � � ���

� �
� � � ��� � � � � ������� � ����� �
� 	�� ��
 � � � ���

� J�;=B%9TU�S=B$H"F�;?>GI#Zn�l>27�6%9c`_@ªA�Js;=B�>+;?>#S?B�J%9_fg6�>#Ud@%>G|�>k`]A�F
>#@.9]J�¹�B$H"F�;?>GI � ;?AySkA�J$UR;?I?6$Sk;dH�U^V%8dF�u
;?A�;R9TSGH�`c`]V.i�A%Aj@vM�HN8�9b`c9]>#U�ANM{>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�izSkA�@%>#UD;=B$H";�B$H#|g>d7$A�;=Bz`b9]J�>#H"I?u�;^9]8d>�>GJ$SkAj@g9]J�i�H"J$@
@%>#SkA�@g9<J�izHW`]i�AgI^9];?B�8�UGw q >�SGH�`c`h;?B�>#U^>�SkA�@%>#U �
0 8:� *�$�)�1�$�� 1��#*����#)�*!$�);3��&�E7$>#SGH"6$UR>�;?B�>k9]I�>GJ$SkAj@g9]J�i
S=9]I4Sk6%9];4U�I?>#U^>G8�7%`]>¸mP9]F�F$>GJ�i�>GI � UlSkAgJ$U^;?I?6$Sk;^9]A�J2A"M�U^6�F$>GI4SkAgJ$Sk>GJK;?IkH";?A�I4U � m/9]F & &

 w � J+5�>#Sk;^9]A�J ¼ w ¥ Z"�h>
>k��F%`TH�9<JQ�LB%Vr;?B%9_UhI?>#U^>G8�7%`_H"J$Sk>�9_UhJ�>#Sk>#U?U?H"I=V�w

� AyH�9T@v9]JsAg6�I:SkAgJ$U^;?I?6$Sk;^9]A�J.A"M{U^6�F
>GI4SkA�J$Sk>GJ%;?I4H";?AgI�SkA�@%>#UGZ
�h>�9]JK;=I?Aj@%6$Sk>r;?B�>rJ�A�;^9]A�J.A"M{H"J
� *�*�)�* � *���340($;"�1 � $�) 3��WwD«EJQ>GI?I?A�I=u�I?>#@%6$S=9]J�iySkA�@%>dB$H�UE;?B�>dF�I=A�F$>GI?;^V�;?B$H";�9cM{H+@%>#SkA�@%>GIDI?>#Sk>k9]|�>#U�H
F$H"I?;R9TH�`c`]V�SkA�I=I?6�F�;?>#@+SkA�@%>G�lAgI4@�Z�;?B�>GJr9];{SGH"JQSkA�I?I?>#Sk;R`<V+SkA�8dF�6�;=>DH�`_H"I?i�>EM�I4H�Sk;^9]A�J+ANM�9];4Uh8d>#U?U=H"i�>
7%9];4UGwE�hB�>eM�I4H�Sk;^9]A�J�A"M
;?B�>D8d>#U=U?H"i�>�7%9<;kUL;?B$HN;{;?B�>�@%>#SkAj@%>GIDSGHNJ�J�A�;{SkA�8dF�6�;=>:URB�A�6%`_@�7
>�U^8rHW`b`<>GI
;?B$H"J(;?B�>�M�I4H�Sk;^9]A�J(A"M�;?B�>Q7%9];4UrA"M�;=B�>vSkA�@%>G�hA�I4@�;?B$H";+�h>GI?>QSkA�I?I?6�F�;=>#@�9]J�;?I4H"J$UR8�9_U?U&9]A�J�w � J
5�>#Sk;^9]A�J ¼ w � Z��h>{SkA�J$UR;?I?6$Sk;h>GI?I?A�I=u�I?>#@%6$S=9]J�i�SkAj@%>#U�;?B$HN;�B$HW|�>E|�>GI?V�M�H�U^;n`c9]J�>#H"I=u�;^9]8d>e>GJ$SkAj@g9]J�i+H"J$@
>GI?I?AgI?u�I?>#@%6$S=9]J�i�HW`]i�A�IR9<;=B�8�UGwhxLJ�>DSkA�6%`_@29]8�H"iN9<J�>e6$U�9<J�irU^6$S?B�H�SkA�@%>E9bM�A�J�>E9_Uh;?I4HNJ$U^8�9];?;^9]J�id@�H";4H
;?B$H";�9_ULHW`]I?>#Hg@%Vd>GJ$SkAj@%>#@�7KV+H"Jr>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�idSkA�@%>�w � J�U^6$S=B�H�U&9];?6$H";^9]A�J�Zj9<;¦9TU¦J�A�;hJ�>#Sk>#U?U?H"I?V
;?A+I?>G82A�|g>�HW`b`l;=B�>�>GI=I?A�I4UeSkI?>#HN;?>#@�9<J.;?I4HNJ$U^8�9_U?U&9]A�J�Z�7�6�;�9<;�8�9]i�B%;e7$>�H�@%|"H"J%;4H"i�>GA�6$UE;=A�f�6%9_S=��`]V
SkA�I?I=>#Sk;{U^A�8d>eANM�;?B�>G8�w
� Jd5�>#Sk;^9]A�J ¼ w ¼ Z#�h>h@%>G8dA�J$U^;?IkH";?>
B�A"�s;=A{I?>#Sk6�IkU&9]|�>k`]V�SkA�8�7%9]J�>h>GI?I?A�I?u�I=>#@%6$Sk;^9]A�JdSkAj@%>#U ;?AE7�6%9c`_@

A�6�Ih>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�i�U^6�F$>GIkSkA�J$Sk>GJK;=I4H";?A�IhSkAj@%>#U±w��hB�>eSkA�J$U^;?I?6$Sk;R9<AgJ$U
9]JQ5�>#Sk;^9]A�J$U ¼ w � H"J$@ ¼ w ¼ H"I?>

X \



��� � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


H"J$HW`]A�igA�6$U/;?Ae;?B�AKUR>�9]J�5�>#Sk;^9]A�J � w ¼ w��hB�>�A�J%`]V��LHWVD;=B$H";��h>L�%J�A"��A"M²Ag7�;4HW9]J%9]J�iD>k��F$H"J$@%>GI�i�IkH"F�B$U
A"M
;?B�>Dfg6$HW`b9<;^V+J�>G>#@%>#@YM�A�I�;?B%9_U{SkA�J$UR;?I?6$Sk;^9]A�Jr9_U�;?AdS?B�AKUR>e;?B�>Di�IkH"F�B$ULH";hI4H"J$@%Ag8�w

� A�7�6%9b`T@�>k��F%`b9TS=9];DSkA�J$UR;?I?6$Sk;^9]A�J$UhANMnU^6�F
>GI4SkA�J$Sk>GJ%;?I4H";=A�ILSkAj@%>#U¦9]Jz5�>#Sk;^9]A�J ¼ w � Z%�l>e6$UR>DHdSkA�J�u
U^;?I=6$Sk;^9]A�J�A"M�>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJvSkA�@%>#UEH"J$HW`]A�i�A�6$U�;?Ad;=B�>:SkAgJ$U^;?I?6$Sk;^9]A�J�A"M�>k��F$H"J$@%>GIDSkAj@%>#U¦9]J.5�>#Sku
;^9]A�J � w X�w��hB�>DSkAgJ$U^;?I?6$Sk;^9]A�J$U�H"J$@rF�I?A%A"M�Un9]JQ5�>#Sk;^9]A�J ¼ w � HNI?>¸HNJ$HW`]A�i�A�6$U�;?A�;?B�AKUR>E9<JQ5�>#Sk;R9<AgJ ¼ w ¼ w

� ��� � ��	!�����
	��_��* 	B5�� ������/$	!�s���(	!���
�

� ; 9_U/J�A�;�H"JdH�SGS=9_@%>GJ%;�;=B$H";�Ag6�I�`b9]J�>#H"I?u�U&9]­G>L>GJ$SkA�@g9]J�i�S=9]I4Sk6%9];4U `]A%A��E`b9<�g>{U^6�F$>GIkSkA�J$Sk>GJK;=I4H";?A�IkUGw��hB�>GV
B$HW|�>�;?A$w � Jz;?B%9_U�U^>#Sk;^9]A�J�Z �h>d�h9b`b`l>k��F%`TH�9<J���BKV�w q B%9b`]>r;?B%9_UEM�H�Sk;D�LH�UE;?B�>28dA�;^9]|�HN;^9]A�Jz7$>GB%9]J$@
A�6�IDSkA�J$UR;?I?6$Sk;^9]A�J�Z�A�J�>dU^B�Ag6%`T@v7$>�H"7%`]>�;?A+6�J$@%>GI4UR;4H"J$@�A�6�IDSkA�J$U^;=I?6$Sk;^9]A�JQ�h9];?B�A�6�;eI?>#Hg@g9<J�i�;?B%9_U
U^>#Sk;^9]A�J�w

¹�A�J$U&9_@%>GI¸HrS=9]I4Sk6%9];�¥�;?B$H";�;4H"��>#UEH�U¦9<J�F�6�;DURA�8d>D7%9];4U�% ® §��
���?§*%��EZ²H"J$@�F�I?A�@%6$Sk>#UeH�ULAg6�;?F�6�;
7%9];4U � ® §����
�?§ � 
 U^6$S=B�;=B$H";h;?B�>{�hA�Ik@�U�% ® §��
���?§*%��E§ � ® §
���
��§ � 
 M�A�I?8�H�i�A%Aj@2>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�idSkA�@%>�w
�hB%9_U28d>#H"J$U�;?B$HN;d;?B�>GI?>r9_UrHzSkA�J$U^;4HNJK; 3QU^6$S=B�;=B$H";d>G|�>GJ.9bMD�h>+>GI4H�U^>"®dH"J%V 3 � A"Me;?B�>�9<J�F�6�;
7%9];4UeH"J$@QH"J%V53"¢zA"M�;=B�>DA�6�;?F�6�;e7%9];4U±Z��l>�SGH"JyUR;^9b`c`�I=>#SkA�|g>GI{;?B�>�>GI4HgU^>#@ 3 � 9]J�F�6�;e7%9<;kUGw q >��h9b`c`
U^B�A"��;=B$H";
;?B%9_U�8d>#H"J$U
;=B$H";
;?B�>GI?>L8�6$U^;�7$>EiKH";?>Gu�@g9_U�·^A"9]J%;�F$H";?B$UPM�I=A�8-;?B�>L>GI4HgU^>#@�9]J�F�6�;4U�;?ADURA�8d>
U^6�7$U^>G;�A"MP;=B�>e6�J�u�>GI4H�U^>#@�A�6�;?F�6�;4UGw

«eU?U^6�82>{;?B$HN;l�h>DSGH"J�J�Ag;�a$J$@(3 � |�>GI=;?>k�ju�@g9_U�·^A"9]J%;LF$H";?B$UnM�I?A�8�;?B�>e>GI4H�UR>#@�9]J�F�6�;4U�;?A�;?B�>E6�J�u
>GI4H�UR>#@rA�6�;?F�6�;4UGw��hB�>GJ�Z$O�>GJ�i�>GI � Uh�hB�>GAgI?>G8�9]8dF%`b9]>#UE;?B$H";L;?B�>GI=>E9TU�U^A�8d>DU^>G;�A"M 3 � �@¥ i%H";?>#Un9]J
;?B�>{S=9]I4Sk6%9];LU^6$S=B�;=B$H";�HW`b`²F$H";=B$U/9]Jd;?B�>eS=9]I4Sk6%9];�M�I?A�8-;=B�>L>GI4H�U^>#@�9<J�F�6�;kU�;=Ae;?B�>{6�J�u�>GIkH�U^>#@�A�6�;=F�6�;4U
8�6$U^;hi�A�;?B�I?A�6�igB�;?B�>#UR>{iKHN;?>#UGw
�hB%9_ULSkA�J%;?I4H�@g9_Sk;4U�A�6�ILH�U=U^6�8dF�;^9]A�J+;?B$HN;
9];h9_UhF$A%U?U&9]7%`]>D;?A�I?>#SkA"|�>GI
;?B�>E|�HW`]6�>#UhANM¶;=B�>{>GI4HgU^>#@�9]J�F�6�;4U¦7$>#SGH"6$U^>E;?B�>GI?>eH"I?>�3 � 7%9];4U�A"M�9]J%M�A�I?8�H";R9<AgJd9]Jr;?B�>{>GIkH�U^>#@:9<J�F�6�;
iKH";=>#UGZ%7�6�;LA�J%`]V53 � �8¥ 7%9];4ULANM�9]J%M�A�I?8�H";R9<AgJ�SGH"J+i�>G;L;?B�I=A�6�i�B+;?Ad;=B�>e6�J�u�>GI4H�U^>#@�A�6�;?F�6�;LiKHN;?>#UGw

�¦BK6$UGZ��h>yU^>G>+;=B$H";d|�>GI?;=>k��@g9TU�·�A"9]J%;�F$HN;?B$UdSGH"J�7$>y@%IkH#��J�9]J�;?B�>�6�J$@%>GI^`]V�9]J�i�i�IkH"F�B�M�I?A�8
H"J%V 3 � 9]J�F�6�;�i%H";?>#U29]JK;=A�H"JKV�� ¥ � 3g��¢³A�6�;=F�6�;+iKH";?>#UGw q B%9b`<>.;?B%9_U+F�I=A�F$>GI?;^Vª9TU�J�A�;�fg6%9<;=>
H�UdUR;?I?A�J�isHgUd;?B�>�F�I?A�F
>GI?;^VsI?>#fg6%9]I?>#@�A"M�U^6�F
>GI4SkA�J$Sk>GJ%;?I4H";?AgI4UGZn9<;29_U�UR6%tYS=9]>GJK;^`]V�S=`]AKU^>�;?B$H";d�h>

�
	 ,&6B �4F4-"�>�E ��(I+-,&8�6),&,!��%&%&�A%&,M+-2:EQ*I+-8�*: 0.	+-#�� ,�S� �4-6)�!+-, �7+-K7KB��(?N � #/+-,� 14-,&� KB�A,&,9+-.I4-� #&�08��A2),9+-(7��%!#&*7�'81 �,&��+-2
EQ*I+-8�* 2)�!SA 14-67��+-,/%&��8��R+-S���( ;H�A%/,&�A����.	+-#�N � 25#&*	+-,=8� �,&��>?#&*7�C()��8��	()��% 
	2)��EQ,=#&*D �#/#&*7�CS� �4-6)����;<#&*7��.	+-#=*B �,/.B����2
4-��,&#�N � *7��,&�!��%&%&�A%&,� �%&�'81 14F4-��( +C!B#1'��(!$+ +�!3!$-&!/'RN�
/2	" ��%&%&��%�� 8��A%&%&��8�#9+-273 8��	()�$#&*B �#�8� �2�#&��4-��%� �#&�0#&*7��JB%&,&#C#9"	KD�'��;
��%&%&�A%/8� �2  14-,&�0#&��4-��%� �#&����%� �,&67%&����%&%&��%&,�N � ;<��27�=+-,/672)8��A��;H�A%&#� �.	4-�'E�+-#&*5��%� �,&6)%&����%&%&��%&,�>?#&*7��2��&67,&# �7+-K� C8���+-2  �27(
 �,&,9+-3A20+-#&,/SA 14-67�C#&���� �8�*5��%� �,&��(0.	+-#�N��/27�=E�+F4F4GK7%&��.D �.	4-" .B�/4-��;H#QE +-#&*5*D 14F;  �,Q�! �2	"$��%&%&��%&,Q��;<#&*7�/JD%&,&# # "	KB��N



� � � �6�
�
	���� �	����
��
��� � � 	�� ��
 � �

@%>#S=9_@%>#@Q;?B$H";E;?B�>�>#H�U&9]>#U^;e�LHWVr;?AYSkI=>#H";?>e`b9]J�>#H"I?u�U�9<­G>r>GJ$SkA�@g9<J�iQS=9]I4Sk6%9];4Ue�hA�6%`_@+7
>d;?Ad7$HgU^>�;?B�>G8
A�J�mP9<F�F
>GJ�i�>GI � U � mP9<F & &

 SkA�J$U^;=I?6$Sk;^9]A�J�ANM�`b9<J�>#HNI?u�U&9]­G>�U^6�F
>GI4SkA�J$Sk>GJ%;?I4H";?AgI4UGw

� ��� � �!���&�$#]���K-������)��* ���p-.�'/

� J�;?B%9_U{UR>#Sk;^9]A�J�Z$�h>E9]J%;?I?A�@%6$Sk>�;=B�>DSkA�J$Sk>GF�;{ANMnH"J�>GI?I?A�I=u�I?>#@%6$S=9]J�iYSkA�@%>�w q B%9b`]>��l>DHNI?>DJ�A�;EU^6�I?>
9bM¸;=B%9TU�9T@%>#Hv�h9b`c`EB$H#|g>�F�I4HgSk;^9_SGHW`{H"F�F%`b9TSGHN;^9]A�J$UGZ�9];��h9b`c`E7$>�6$UR>kM�6%`hM�A�I�6�J$@%>GI4U^;4H"J$@g9]J�izAg6�Id8�HW9]J
SkA�J$U^;=I?6$Sk;^9]A�J�w

q >{�h9b`b`�@%>ka$J�>�H"J � *�*�)�* � *���340($;"�1 � $�) 3���A"M�I4HN;?>{��� ¥ Zg>GI?I?A�I=u�I?>#@%6$Sk;^9]A�J��L� ¥ ZKH"J$@rI=>#@%6$S=9<7%`]>
@g9_U^;4H"J$Sk>�3�� ¥ ;?Ad7
>D;?B�>E9]8�H"ig>eA"MnH�M�6�J$Sk;^9]A�J

�Q´ � ��§ ¥�� � 
 � � ��§ ¥�� 


U^6$S=B�;?B$HN;l;=B�>GI?>e>k�K9_U^;kU{H�M�6�J$Sk;^9]A�J

� ´ � �[§ ¥�� 
 � � �[§ ¥�� � 


U^6$S=B�;?B$HN;�M�A�I{H�`c` % � � ��§ ¥�� � 
 H"J$@�� � � ��§ ¥�� 


$�� � �)%¶�4§��j��� 3"¢ � $��&%�§ � ���%�=�¶����$��
���&%��4§��%� �

��9_UL;?B�>e>GJ$SkA�@g9]J�irM�6�J$Sk;R9<AgJ�Z²H"J$@ � 9TU�;?B�>D@%>#SkA�@g9]J�iQ��>GI?I?A�I=u�I?>#@%6$Sk;^9]A�J��
M�6�J$Sk;^9]A�J�w
� A�SkAgJ$U^;?I?6$Sk;LH"Jr>GI?I?A�I=u�I?>#@%6$S=9]J�i�SkAj@%>�Z%�h>E�h9b`c`/8dAj@g9bM�V�;=B�>¸SkA�J$UR;?I?6$Sk;^9]A�JrA"M�>k��F$H"J$@%>GILSkAj@%>#U

M�I?A�8 ¹�B$H"F�;?>GI � w�¬�>G; � 7
>�H"J+6�J%7$HW`_H"J$Sk>#@�7%9]F$H"I?;^9];?>�>k�jF$H"J$@%>GI�i�I4H"F�B+�h9];?BQ¢�J�Aj@%>#U�A"M�@%>Gi�I?>G>
$QA�J.A�J�>�U&9_@%>�H"J$@�¢ � � J�A�@%>#U�A"M¸@%>GigI?>G> � $QA�J.;?B�>+A�;=B�>GI#w q >r�h9b`c`E;?6�I?J�;?B%9_U�i�IkH"F�Bz9]J%;?AzH
S=9]I4Sk6%9];e7KV�@g9]I?>#Sk;R9<J�i�H�`c`
;?B�>�>#@%i�>#UhM�I?A�8 ;?B�>e`_H"I?ig>�U&9_@%>DANM�;?B�>Di�IkH"F�B+;?Ad;?B�>�U^8�HW`b`�U&9_@%>�Z�`]>G;?;R9<J�i
;?B�>�J�A�@%>#UEA�J�;?B�>�`_H"I?ig>�U&9_@%>�7$>d;=B�>e9]J�F�6�;DiKHN;?>#UGZ$H"J$@�`]>G;?;^9]J�i+;?B�>�J�A�@%>#UEA�J�;=B�>:UR8�HW`b`nU�9T@%>�7
>
F$H"I^9];^VriKH";?>#U � ��U^>G> � 9]i�6�I?> ¼ u ¥ �4w
�hB�>#U^>eF$HNI^9];�VriKH";=>#ULH"I?>e;?B�>eAg6�;?F�6�;4UhA"M
;?B�>DS=9]I4Sk6%9];#w
� )�
 	��B	+M [ p ���fI�# ��
3 ������}
6�
(�
}(�I"I;��(=� #B�o
3��# �z�	�;("I�
@�
� (
�T�z���
��'0��#7%�#7&x(
�~
��f
6�	�����o
3�;(	
l("I�I
��(
����*L#B�
���;("I�
��
����K �  	
z
6���
#B�z% ��("��#B��8D# �o*�# �~�
���
��
�� � � ���;("I�
��
���mK 
6�	�����m*=���o�U�)
6�	�C�@# 8+��
 ���;("�;*���# *=�)�
$

O 
 KB �%9+-#9"03  �#&�=8��A��K76)#&��,@#&*)�=,&67� ���	(76I4-� ����;G+-#&,�+-27K)67#&,�N



� � � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


< �HM*��

,D�0? � ´ � $ "�*�$ 0�"�� ���(��� � 1�$�);3��&� ��1 � *�*�)�* � *���340($;"�1 � $�) 34� +


6�	� � #BI;(
�T
6# 
@�:8+��("I����}���
I
�������
��
@��*L������
6�@# ��
3# �+��� �
$a
6�	� ���+*
���?�+�0
6��� & ��$�
 ���;("�;*f��# *=� 1 � �:
3��# �l�	�
(�I	
��
��K
6�	� ���+*
���?�+�z
3��� �@# 8+��
 ���;("�;* �5# 
��z�
$ 
3��� � #BI;(
�T
6# 
��z8+��(�I"���}�;(	���z�;("&B ���� 
6�;(	
?(
�T� *
��
@�
��%�#7�	��* � ':
6�	����+*
���}�+�:
6�	� & ��$�
 ���
(��
*f�5#x*
� 1
q >�J�A"�-6$U^>2;?B%9_UDS=9]I4Sk6%9];�;?A�@%>ka$J�>YH+SkA�@%>�� 
 � � A"MlI4HN;?> � � ¼ 7KVQF%`_H�S=9]J�iQ;?B�>�8d>#U?U?H"ig>d7%9];4U

H";�;?B�>r9]J�F�6�;4U�;=Ay;=B�>�S=9<IkSk6%9<;+H"J$@.6$U&9]J�iz;=B�>+A�6�;?F�6�;4U�ANM{;?B�>+F$H"I^9];^VziKHN;?>#U�H�U�;?B�>�S?B�>#S=�.7%9<;kUGw
�hB�>�SkA�@%>+�h>+;?B�>GI?>G7%VsA�7�;kHW9]Jz9_UrH�B�AgI?I^9]7%`]>�>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�izSkA�@%>�´r9];dB$H�UdH��hA�I4@�A"M{�h>k9]i�B%;
$0d ¥ �^U^>G> � 9<ig6�I?> ¼ u � �4w ��A��h>G|�>GIWZ�9bMl;=B�>�igI4H"F�B�9_UeHri�AKA�@+>k��F$H"J$@%>GI�i�I4H"F�B�Z
;?B�>GJz;?B%9_UeSkA�@%>�9TU

0

0

0

0

0

1

1

1

1

0

< ��M���

,J�0? # ´,� % )45 � 56� " ����� $�) 3��;56)�*�3 �7)�1�% + )41��7"�1 8 0(���
"�� ""����� ��1�3 )�1�% + ���() �9� 8���*�"��#+ �4���#�&�
���(��� *�����3 ����""� � "�� ��*������/��%�%�)����(�;*��!��*���� +

H2i�AKA�@�>GI?I?A�I=u�I?>#@%6$S=9]J�iySkA�@%>�w � ;E9_UEA�7%|�9]A�6$UE;=B$H";{�h>dSGH"J�>GJ$SkAj@%>d;=B%9TUeSkA�@%>�9]J�`b9<J�>#HNID;^9]8d>+�&�l>
J�>G>#@�8d>GI?>k`]VySkAg8dF�6�;?>�;?B�>D|"HW`]6�>#UeA"M�;=B�>DF$H"I^9];^V�i%H";?>#UGZ�>#HgS?BQA"M
�LB%9_S?B�B$H�U{HrSkA�J$U^;kH"JK;EJ%6�8�7
>GI
A"M/9]J�F�6�;4Uk�4w q >e�¦9c`b`
J�A"� U^B�A"��;?B$H";¦9<;�9_ULF
AKU?U&9]7%`]>�;?AdF
>GI^M�AgI?8¤>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJ�A�J+;?B%9_UESkAj@%>�9]J
`b9]J�>#H"I{;R9<82>�w



� � � �6�
�
	���� �	����
��
��� � � 	�� ��
 � �

�¦B�>:@%>#SkA�@%>GI�J$H";?6�I4H�`c`]VzH�U?URAjS=9_H";?>#UE>#HgS?Bz7%9];�A"Ml;?B�>2�lAgI4@+;?B$HN;E9<;�I?>#Sk>k9]|�>#Ue�¦9<;=BzA�J�>dA"Mh;?B�>
iKH";=>#U�9]Jy;=B�>D>GJ$SkA�@g9<J�i�S=9]I4Sk6%9];#w q >��h9b`b`nU?HWV+;?B$HN;{H�F$H"I^9];^V+iKH";=>E9<JQ;?B�>�S=9]I4Sk6%9];E9TU��
���#"��	� ��3E7%V�H
�hA�I4@29bM�;?B�>e7%9];eH�U?U^A�S=9_H";?>#@+�¦9<;=B+;?B�>DiKHN;?>E9_Uh;?B�>DF$HNI^9];�VrA"M
;?B�>D7%9];4U�H�U?U^A�S=9_H";?>#@+�¦9<;=B+9];4U�9]J�F�6�;4UGw
xL;?B�>GI?�¦9TUR>�Z$�h>e�h9b`b`nU=H#Vr;?B$H";¦9<;�9_U,0�1��
���#"��	� ��3���UR>G> � 9<ig6�I?> ¼ u ¼ �4w��hB�>�@%>#SkAj@%>GIE�h9b`b`nU^6$SGSk>#U=U&9]|�>k`]V

0

1

0

0

1 1

(a)

1

(b)

1

< ��M���
�,D� ? � ´�� ��� ""�,� �
���#""� � ��3 8���*�"��#+ �����#��+��8��� "��,0(1 �9�4�#""� � ��3 +

��9]Fd;?B�>�7%9<;kU
H�U?U^A�S=9_H";?>#@��h9];?B�;?B�>�9]J�F�6�;
iKH";?>#U¶9]J:HNJ�>���A�I=;�;?Ae@%>#SkI?>#H�U^>h;?B�>hJ%6�8�7
>GI
A"M$6�J$U?H";R9TU�a$>#@
F$H"I^9];^VriKH";?>#UGw

� ,	�G�+,2	����H)�F<,0
�
��+

? 

,0� ����������	 )�F�M��K
���� �(AH[

 � ML;?B�>GI?>�9_U�H"JQ9]J�F�6�;�;?B$H";E9_U�H"JQ9]J�F�6�;�;?A+8dAgI?>d6�J$U?H";R9TU�a$>#@z;?B$HNJsU?H";^9_U&a$>#@vF$H"I^9];^Vyi%H";?>#UGZ
;?B�>GJ ��9]F�;?B�>�|�HW`]6�>DANMP;?B$HN;�9]J�F�6�;#w


 �h>GF$>#H";E6�J%;^9b`�J�A�U^6$S=B+9]J�F�6�;4U�I?>G8�HW9]J�w

�hB%9_UEHW`]i�A�I^9];?B�8 9_UL>#U?UR>GJK;^9_HW`b`]V�;=B�>DU?H"8d>�H�Uh;?B�>DU^>#fg6�>GJ%;^9_HW`P>k��F$H"J$@%>GI?u�SkA�@%>d@%>#SkAj@g9]J�i�HW`]i�AgI^9];?B�8
A"M
5�>#Sk;^9]A�J � w ¼ ZKU^A�9];�9_Uh>#HgU^V�;?Ae9]8dF%`]>G8d>GJ%;h9];LU^A�;?B$H";
9];h;4H"�g>#U�SkA�J$U^;kH"JK;�;^9]8d>�M�A�I�>#H�S=Bd9];?>GI4HN;^9]A�J�w
«L;�>#H�S?B29];?>GI4H";R9<AgJ�Z�9];L@%>#SkI?>#H�UR>#U�;=B�>{;?Ag;4HW`$J%6�8�7
>GIhA"M�6�J$U?H";^9_U&a$>#@rF$H"IR9<;^Vdi%H";?>#UGZ�U^A�9];LSGH"JrI?6�JdM�A�I
H";L82AKU^;LH�`b9]J�>#H"I{J%6�8�7$>GIEA"M�9];?>GI4HN;^9]A�J$UGw

; ,2AIAC)D�~� #c�=�i�	��
 � 
 � � � � *=�
��# �	��*W$M�T�+%.(D*
��8U����� �)$
§ � $[� � #7I;(=��
6# 
���8+��(�I"� � ��
�Qa���
�H(L�M��
��
$
¢ #B��I� �
@� (��
* ¢ � � I;(=��# 
�' 8 (	
����0�5 
�	�C
6�;(	
�(�&B&|����
@�o�=$R(	
0%z����
 E ¢ #B��I� �
@� ��� I;("�;* � '�(f$�(
��
����Y�
$(	
�& ��(	��
 ` � 7 $zd ¥ b 1 � ���� �%z�)
3�;(	
:
6�	�)����k� ��
�	
6# ("&a�
���T��� ������*m ;��
6# �+� ("& 8"� �@# 
3��% # �08+# �	�
� (fQa���O*n
6�;(	

�������
% � & ��� (z���+*
��Qa���O* �
$ � 
 � � ���=���
I�
 
6�;(	
?(	
 %z����
 E ¢ � � �
$ 
3����#7�"I� �
��N�;(	��� � ���
�o�������� "I�
���* ("�;*(	
}% �"�M
 E ¢ � � �
$Y
3���:8 (	
@���:�;(	�	� � ���
�)��� �@�� �I	
���* 1}p ���
��K~({$O
@�
�a
6����
��
�@%�#7�;(	
6# �+���
$ 
3��������k� ��
��
3# ("&�
���T��� ������*m ;��
6# �+�o("& 8����@# 
6�"%oK+(	
?%z����
 E ¢ � � �
$a
6��� #7��I" �
��zQR#7&7& � ���������� "I�
���* 1



�4� � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


��

�+�
	�[ q >r�h9b`b`L`]>G; � @%>GJ�Ag;?>+;?B�>�SkA�I?I=6�F�;?>#@Q9]J�F�6�;4U±Z ��;?B�>+U&9]­G>�A"M �2Z ��;=B�>+JK6�8�7$>GI�A"M
6�J$U?H";R9TU�a$>#@QF$H"I^9];^V�iKHN;?>#UE�h9];?B�9]J�F�6�;4UE9]J��rZ�H"J$@ �:;?B�>�JK6�8�7$>GI�A"M¦U=H";^9_U&a$>#@�F$H"I^9];^V�iKHN;?>#UE�h9];?B
9]J�F�6�;4U�9]J ��w q >��¦9c`b`�|g9]>G� ;?B�>�F$HW9]I�� ��§�����H�U�;?B�>dU^;4HN;?>eA"M�;?B�>�HW`]i�A�I^9];?B�8�w q >D�¦9c`b`
a$I4UR;¸U^B�A"�
;?B$H";�9bM E ¢ � � � � � E ¢/Z�;?B�>GJz;?B�>GI?>�9_UeU^A�82>D9]J�F�6�;�9<J�8dA�I?>�6�J$U?H";R9TU�a$>#@Q;?B$H"JzU?H";R9TU�a$>#@�F$HNI^9];�V
iKH";=>#UGw
�hB�>D>k��F$H"J$U&9]A�J�A"M�;?B�>�i�I4H"F�Br9]8dF%`b9]>#UE;?B$H";

��d�� e � ¼
�
$zd ¥ � ��� � ¼ w ¥ �

��H�S=Byi%H";?>d�h9];?B.H"JQ9]J�F�6�;�9<J � H�SGSkA�6�J%;4U�M�AgI�H";E`]>#H�U^;�A�J�>d�h9]I?>:`<>#HW|g9]J�i �rw � ;e9_U�F$AKU?U�9<7%`]>
;?B$H";DHgUe8�H"J%VyHgU E ¢�� � A"ML;?B�>�U?H";R9TU�a$>#@QF$H"I^9];^VQiKH";?>#UE�h9];?Bv9<J�F�6�;kUe9]J �¤HNI?>�U?H";R9TU�a$>#@Q7$>#SGH"6$UR>
;?B�>GVQB$HW|�>�A�J%`]VQA�J�>d�h9]I?>�M�I?A�8 �rZ 7�6�;D;?B�>GVQB$HW|�>�7$>G>GJ�SkA�I?I?6�F�;=>#@�w��hB�>�I?>#U^;�8�6$U^;eB$HW|�>�;��hA
�h9]I?>#U¦M�I=A�8 ��w ��V�SkA�6�J%;^9]J�id;?B�>�$ ���¦9<I=>#Uh`]>#HW|�9]J�i �dZ��h>eA�7�;kHW9]J

$ � e�� d��?d�� � �!E ¢ � � � � $ �Nd E ¢ � � e���d � � � ¼ w � �

¹�A�8�7%9]J%9]J�i�>#fg6$H";^9]A�J$U�� ¼ w ¥ �PH"J$@v� ¼ w � �4Z��h>Ea$J$@

� � � ¥
�
$ �8¥ � �}d E ¢ � � § HNJ$@

� e � ¥
�
$}d � � � �!E ¢ � � � � ¼ w ¼ �

q B�>GJ E ¢We � e E ¢ � � Z[�l>EB$HW|�> ��� $ � � � Z%U^Ad;?B�>GI=>e8�6$UR;L7$>DU^Ag8d>E9]J�F�6�;L9]J�82A�I?>e6�J$U?H";R9TU�a$>#@
;?B$H"J�U=H";^9_U&a$>#@+F$HNI^9];�VriKH";=>#UGw

� ADU^B�A"��;=B$H";
;?B�>{HW`]i�AgI^9];?B�8µ8�6$U^;
;?>GI=8�9]J$H";?>L�h9];?B ��� E ¢ � � Zg�h>¦URB�A���;?B$H";���8�6$UR;lHW`]�LHWVjU
7$>�`]>#U?Ur;?B$HNJ E ¢/w q >yH�U=U^6�8d>Q;?B$H";d��B�>GJ�;=B�>vH�`<igA�I^9];?B�8 7$>Gi"9]J$U � � E ¢ � � H"J$@ª;?B�>GI?>kM�A�I?>
� � $ E ¢ � � d E ¢ � � we«eUE;?B�>dHW`]i�A�I^9];?B�8 F�I?A�Sk>G>#@�UGZ �v8�6$UR;¸U^;=>#H�@g9b`<Vz@%>#SkI?>#HgU^>�w ��A"�h>G|�>GI#Z[9cMh;?B�>
HW`]i�A�IR9<;=B�8 9TU�>G|�>GIE9]JsHrU^;4H";?>r� � §��[�
9]Jz�LB%9_S=B �+¨ E ¢/Z�;?B�>GJz>#fg6$H";^9]A�J.� ¼ w ¼ �l�hA�6%`_@�9]8dF%`]Vz;?B$H";
�Le $ E ¢ � � d ¼�E ¢ � � Z%�LB%9_S=B��hA�6%`_@+7
>�HdSkA�J%;?I4Hg@g9TSk;R9<AgJ�w

�¦BK6$UGZg;?B�>{HW`]i�AgI^9];?B�8µ8�6$U^;�HW`]�LHWVjUn8�HW9]J%;4HW9]Jd;?B�>{SkAgJ$@g9<;R9<AgJ+;?B$H";��d� E ¢/w��hB%9_Un9]8dF%`b9]>#Uh;?B$H";
;?B�>DHW`]i�AgI^9];?B�8¤SGH"J�J�A�;�;?>GI?8�9]J$H";?>�6�J%`]>#U?Uh9];h9_U¦9]JyHdU^;kH";?>�9<J��LB%9_S?B��2� E ¢ � � w

q >LB$HW|�>LF�I?A"|�>#@�;=B$H"; � 
 � � 9_UhH"Jd>GI?I?AgI?u�I?>#@%6$S=9]J�idSkAj@%>EA"M�I4H";?> � � ¼ HNJ$@�>GI?I?A�I=u�I?>#@%6$Sk;^9]A�J ¥ � � w



� � � �6�
�
	���� �	����
��
��� � � 	�� ��
 � �

� ;h9_U{H�`TURAdF$AKU=U&9]7%`<>�;?A�F
>GI^M�AgI?8�>GI?I?AgI?u�I?>#@%6$Sk;^9]A�J�A�J+;?B%9_U{SkA�@%>E9]J�F$H"IkHW`b`<>k`�w

� )�

)�F F�,0F ,-
�

�K

?L

,-���������H�*	8)�F�M��+
 ��� �GA


 � A�Ih>#H�S=Br9]J�F�6�;#Z�SkA�6�JK;�;?B�>eJK6�8�7
>GI{A"M
6�J$U?H";R9TU�a$>#@+F$H"I^9];^VriKH";?>#U�;?Ad��B%9TS=B+9];h9_UEH"Jr9]J�F�6�;#w


 � A�Ie>#HgS?BQ9]J�F�6�;�;?B$H";�9_U�HNJQ9]J�F�6�;�;=A+8dA�I?>d6�J$U=H";^9_U&a$>#@�;?B$H"JsU?HN;^9_U&a$>#@zF$HNI^9];�VQiKHN;?>#UGZ ��9]F.;?B�>
|�HW`]6�>�A"MP;=B$H";�9<J�F�6�;Ww

� ;h9_UL>#HgU^V�;=AD9]8dF%`]>G8d>GJ%;e;?B%9_ULHW`]i�AgI^9];?B�8¤H�ULH2SkA�J$U^;4H"J%;?u�@%>GF�;?B�S=9]I4Sk6%9];eA"M/`b9]J�>#H"I¸U�9<­G>�w

; ,2AIAC)D�~� #c� #G�	��
 � 
 � � � �)*=�
��# �	��*f$����+% (f*
��8+�T��� �)$
§ � $[� � #7I;(=��
3# 
�� 8+�O("I�� � ��
�Qa���
�C( ����
}�
$ ¢#7�"I� �
�� ("�;* ¢ � � I;(=��# 
�'f8 (	
����z�� ;�	��
3�;(	
:(�&B&|����
@�:�
$?(�
0%z����
 E ¢ #7�"I� �
�������I;("�;* � ' ( $�(;��
@���Y�
$l(	
& ��(	��
 ` � 7 ds� b $ Kc$���� ("��' �e� � � $ 1 � ���� �%z��
6�;(	
}
6����I
(
�O("&B& �
& �
�@����� ���T��*� ;��
3# �+�)("& 8"� �@# 
3��%,# �?8+# ���
�)(
Qa���O*N
6�;(	
?�T�����
% � & ��� (0���m*=��Qa� ��*0�
$ � 
 � � ���=���
I�
 
6�;(	
 (�
 %z����
 � � E ¢ � � �
$~
3����#7��I" �
��z�
(��	� � ���
��������@ �I�
���*mK ("�;*f(	
l%z����
 � � E ¢ � � �
$ 
3����8 (	
����z�
(��	� � ���
�)�������� "I�
���* 1?p ���
��K~({$O
@�
� 
3���:���
���	 �
6# �+��
$a
6��� I;(
��("&7& �
&��
�@����� ���T��*� ;��
3# �+�o("& 8�����# 
3��%�Km(	
}%z����


�Nd��� � � d � ���
¥ d � � � � ¼ w � �

�
$a
6��� #7��I" �
��}Q?#B&7& � �o�����@�� �I�
@��* 1
��

�+�
	�[ q >D�h9b`b`
`]>G; ��@%>GJ�Ag;?>D;?B�>�U^>G;EA"MlSkA�I?I?6�F�;=>#@r9]J�F�6�;4UGZ / ;?B�>�U^>G;EA"MlSkA�I=I?6�F�;?>#@r9]J�F�6�;4U
;?B$H";2M�HW9b`¸;?A
��9]F�ZeH"J$@(¥ ;=B�>yU^>G;+A"Me9]J�F�6�;4Ur;=B$H";��h>GI?>�A�I^9]i"9]J$HW`b`]V S=`]>#H"J�ZL7�6�;+��B%9TS=B(7$>#SkA�82>
SkA�I?I=6�F�;?>#@r7KVr;?B�>eF$H"IkHW`b`<>k`/>GI?I?A�I?u�I=>#@%6$Sk;^9]A�J�HW`]i�A�I^9];?B�8�w q >e�h9b`b`�`]>G;{©����:�4Z%;?B�>eJ�>k9]i�B%7$A�I4U¦A"M��2Z
@%>GJ�A�;?>r;?B�>�U^>G;�A"M{F$H"IR9<;^Vzi%H";?>#Ue;=B$H";dSkA�JK;kHW9]Jz9]J�F�6�;4U�9]J��2w q >��¦9c`b`L`]>G; �.¨ � � �bZ � �.¨ � / �bZ
����¨ � ¥ �bZ�H"J$@(3�$ �:¨ � ©������ �bw

q >e7$>Gi"9]JQ7KV+Ag7�;4HW9]J%9]J�i�H�7$A�6�J$@�A�J ��9<JQ;?>GI=8�UhA"M�3%w��
|�>GI?V29]J�F�6�;E9]J / 9_U{H"J�9]J�F�6�;{;?A+H";
`]>#H�U^;{HgUh8�H"J%VYU=H";^9_U&a$>#@�HgUh6�J$U?H";^9_U&a$>#@�F$H"I^9];^V�i%H";?>#UGw/«L;L82AKU^; �EA"M
;?B�>#U^>DU?H";R9TU�a$>#@+F$H"I^9];^VriKH";?>#U
H"I?>�U?H";^9_U&a$>#@�7$>#SGH"6$UR>�;=B�>GV+B$H#|g>e7$>G>GJzSkA�I?I?6�F�;=>#@�wL�hBK6$U±Z²H";¦`<>#HgU^; ��� �� � �eA"M
;?B�>��h9]I?>#Uh`]>#HW|g9<J�i
/ >GJ$@�9]J�HrF$H"I^9];^VQiKH";?>�;?B$H";DSkAgJK;4H�9<J$UeH��h9]I?>�M�I?A�8 H"J�Ag;?B�>GIe>k`]>G8d>GJK;�A"M��dwd�hB%6$UGZ ;?B�>�U^>G; �
SGH"J+B$HW|�>DH";�8dAKU^;

$ � � $	� �
�

d �
�



�A� � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


J�>k9]i�B%7$A�I4U±w ��>#SGH"6$U^>e�h>eB$HW|�>DU^>G;�;?B�>eJK6�8�7
>GI{A"M
J�>k9]i�B%7$A�I4U�A"M���;?A27$> 3�$ �$Z%�h>eA�7�;4H�9<J

3�$ � � $ � � $	� �
�

d �
�

$ �	�
�

� � ¥ � 3g�)$ �}d �
�

� � � � ¥ � 3g�~d � �
$ � � ¼ w Xj�

��>k�j;#Z[�l>e�¦9c`b`
7$A�6�J$@ �+9]J�;=>GI?8�UhA"M 3D7%V�U^B�A"�h9]J�id;?B$HN;

��� 3 � ` �7 d � b d �� �®7 ds� � � ¼ w � �

«eU?U^6�8d>L7%Vd�LHWVDA"M�SkA�J%;?I4H�@g9_Sk;^9]A�Jr;?B$H";�;?B%9_U/9_UnM�HW`_U^>�Z%H"J$@:`<>G;h¥ 
�7
>¸H�U^6�7$U^>G;�ANM ¥�A"M�U&9]­G>e>k�[H�Sk;R`<Vs \ � �� ¯�° � ¯������
� ¯�°

w ��HgS?B�9]J�F�6�;h9]J�¥�
%9TUhH"J29]J�F�6�;L;?A�H";
`]>#H�U^; $ � � 6�J$U=H";^9_U&a$>#@rF$H"I^9];^VdiKHN;?>#UGw�«�;l82AKU^; �
A"M
;?B�>#U^>�iKH";?>#ULSGHNJ�7$>�6�J$U?H";^9_U&a$>#@�7
>#SGH"6$U^>D;=B�>k9<IeF$HNI^9];�VriKH";=>eB$H�Uh7$>G>GJzSkA�I=I?6�F�;?>#@�wL�hB�>eA�;=B�>GI4U
8�6$U^;D7
>�6�J$U=H";^9_U&a$>#@.7$>#SGHN6$U^>+;?B�>GVQB$HW|�>YHNJQ9]J�F�6�;�9]J �rw��hB%6$UGZ/;?B�>rJK6�8�7
>GI�ANM¦F$HNI^9];�V�iKH";?>#U
SkA�J%;4HW9]J%9]J�id9]J�F�6�;4U¦9]J�;?B�>DUR>G;�� ��¥ 
 9_U{H";h8dA%U^;

$�3 �}d $
�
� ¥ 
 �	d ���

q >d�¦9c`b`{U^>G;��d� � ��$$Z �LB%9_S?B.�h9b`b`l9]8dF%`]Vz;=B$H"; � ¥�
 ���(�/� E ¢/Z
U^A�;?B%9_U�UR>G;D8�6$U^;e>k��F$H"J$@z7%VzH
M�H�Sk;?A�IhA"M�H";h`]>#H�U^; ` �7 d � b w��hB%6$UGZ��h>eA�7�;4H�9<J

� ¼
�
d���� � ¥ 
 � � ��� $ 3 �}d $

�
� ¥ 
 �	d �"§

�LB%9_S=BySkA�J%;?I4H�@g9_Sk;4U¦A�6�I{H�U?UR6�8dF�;^9]A�J�H"7
A�6�;L;?B�>�U&9]­G>DA"M�¥ 
�w
��VzSkA�8�7%9]J%9]J�iy>#fg6$H";^9]A�J$U:� ¼ w Xj�¦H"J$@ � ¼ w � �kZ$�h>�a$J$@�;?B$H";e;?B�>2JK6�8�7$>GI�A"M¦SkAgI?I?6�F�;?>#@�9]J�F�6�;4U

HWM�;?>GILH"J�>k��>#Sk6�;^9]A�J�A"MP;=B�>eF$H"I4HW`b`]>k`P>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJ�HW`]i�A�I^9];?B�8�9_UEH";L8dA%U^;

�
� d �/� � � �
3 � ` �7 ds� b d �� �®7 d � d � � ¥ � 3g�~d � �

$

¨ � ` ®7 d ¼ � � � ��3 b d �� d ` ®7 d�� b � ��®7 ds�

� �Nd �� � � d � �k�
¥ d � � �



� ��� �6�
�
	���� � 	(�
�	��� ����� � � 	�� ��
 � �

message

Good Code

parity
bitsbits

< ��M���

, � ? � ´
«³i�A%Aj@+SkA�@%>D>G8�7$>#@�@%>#@�9]JyHNJ+>GI?I?A�I?u�I=>#@%6$Sk;^9]A�JySkA�@%>�w

q >�SGH"J�9];?>GI4HN;?>d;?B%9_UDH�`<igA�I^9];?B�8 H+SkA�J$U^;kH"JK;eJ%6�8�7$>GIeA"Mh;^9]8d>#UE9]JzAgI4@%>GID;?A2M�6�I?;?B�>GIDI=>#@%6$Sk>d;?B�>
J%6�8�7
>GI{ANMPSkA�I?I?6�F�;=>#@r9]J�F�6�;{7%9];4U±w

� ��� � �!���&�$#]���"�!�!�'�(	!�_��* ���p-��K/

�hB�>�8�HW9]Jr9_@%>#H29<J�A�6�I{SkA�J$UR;?I?6$Sk;^9]A�J�A"M�`b9]J�>#H"I?u�;R9<82>�>GJ$SkA�@�H"7%`]>dH"J$@+@%>#SkA�@�H"7%`]>�>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�i
SkA�@%>#Ue9_U�;=A�6$U^>r;?B�>2`c9]J�>#H"I=u�;^9]8d>�>GJ$SkA�@�H"7%`]>�H"J$@.@%>#SkAj@�H"7%`]>�>GI?I?A�I?u�I=>#@%6$S=9<J�izSkA�@%>#U�I?>#Sk6�I4U�9<|g>k`<V�w
� 8rH"i"9]J�>��LB$H";LB$H"F�F
>GJ$UE�LB�>GJ��h>�;4H"��>DH2i�A%Aj@r>GI?I=A�I?u�SkA�I?I=>#Sk;^9]J�iYSkA�@%>DA"M
`]>GJ�i�;=By¢.H"J$@+6$U^>�;?B�>
�hA�I4@�U�A"M
;?B%9_U{SkA�@%>�HgUh;?B�>e8d>#U?U=H"i�>e7%9];4UhA"M�H"J+>GI?I=A�I?u�I?>#@%6$S=9]J�i+SkAj@%>2�?5�>G> � 9]i�6�I?> ¼ u � �4w q >eJ�A"�
B$HW|�>LH"J�>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�ieSkAj@%>�A"M²i�I=>#H";?>GI `<>GJ�ig;?Bd�h9];?BdHEB%9]i�B�>GI�>GI=I?A�I?u�;?AN`<>GIkH"J$Sk> �"B�A"�l>G|g>GI#ZW9];
B$H�U
;?B�>�U?H"8d>�JK6�8�7$>GIEA"M
8d>#U?U?HNi�>D7%9];4UEH�U�;?B�>DA�IR9<iN9<J$H�`nSkA�@%>�wL��A29]J$SkI?>#H�U^>�;?B�>�JK6�8�7
>GI{A"M
8d>#U?U=H"i�>
7%9];4U�9]JQ;?B�>�SkA�@%>�Z��h>D�h9b`b`nSkI=>#H";?>�H2J�>G�µU^>G;EA"M
8dA�I?>�8d>#U?U?H"ig>D7%9];4UGZ�H"J$@�>GJ$SkAj@%>�;?B�>#UR>D8d>#U?U=H"i�>
7%9];4U¦9<JzH"J�>GI?I?A�I=u�I?>#@%6$Sk;^9]A�JySkA�@%>�w q >�;?B�>GJ�6$U^>�;?B�>�S=B�>#S=�+7%9<;kULA"M�;=B%9TU�>GI?I?AgI?u�I?>#@%6$Sk;^9]A�JQSkAj@%>�H�U
;?B�>e8d>#U=U?H"i�>e7%9];4U�A"M�;?B�>�>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�i�SkA�@%>e�h>h·�6$UR;{SkA�J$U^;?I=6$Sk;?>#@Q�?5�>G> � 9]i�6�I=> ¼ u�X%�4w

q B�>GJ��h>yHNF�F%`<V�;=B%9TUrSkA�J$U^;=I?6$Sk;^9]A�J�I=>#Sk6�I4U&9]|�>k`]V�ZL�h>ra$J$@�;=B$H";dJ�A�;dAgJ%`<V�B$HW|�>+�h>Q@%>ka$J�>#@
;?B�>�>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�i+SkA�@%>�Z�7�6�;e�l>�B$HW|�>�SkI?>#HN;?>#@QH�`b9]J�>#H"I?u�U&9]­G>+S=9]I4Sk6%9];D;?B$H";�>GJ$SkAj@%>#U�;?B�>�>GI?I?A�I?u
SkA�I?I=>#Sk;^9]J�i SkA�@%>�w�O�A�I?>GA"|�>GI#Z
;=B�>�A�6�;?F�6�;2A"M¸>#HgS?B�iKH";?>+A"Me;?B%9_UrS=9<IkSk6%9<;r9_UrHsS=B�>#S=��7%9<;rA"Me;?B�>
>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�i�SkA�@%>�wµ�hB%9_Ur�h9b`b`D7$>Q;?I?6�>Q�h9];?B�A�J�>zU^8�HW`b`e>k�[Sk>GF�;^9]A�J�´.�h>yURB�A�6%`_@�S?B�A%AKU^>QH
7$>G;=;?>GI�7$H�U^>+SGH�U^>2M�A�I�A�6�IDI=>#Sk6�I4U&9]A�J�wz�hB�>rF$>GI^M�A�I?8rH"J$Sk>�ANM{A�6�I�SkA�@%>+�h9b`b`L7$>�@g9_Sk;4H";?>#@�7%Vz;?B�>



� � � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


(a)

R k

message

Good Code

parity
bitsbits

(b)

C k+1R’k-1

< ��M���

, � ? N ´ &��(� * ��$ 0�*C�9" 	 �7$�)41��
�#*�0�$ �#"�)�12)�-�¥
�
+ � � � "�� ���(�7� *�* )4*���* ��3�0�$ "�1�� $�);3��7)�1 ����� 1�� 5

�!�&�1�9� ��� �
"��$� + ��� � ""�,���(� � *�* )4*���* ��3�0�$ "�1��7$�) 3�� 8 % ��$���3 )�1 �#)�8 )�- ����� �;*�*�)�* � $�)�*�*���$;�#"�1 � $�) 34� +

fg6$HW`b9<;^VdANM¶;=B�>¸SkA�@%>{;=B$H";��h>{S=B�AKA%U^>¸HgU
A�6�I�7$H�U^>�w��hB%6$UGZg�l>E8�HWVD�LH"J%;�;=A�S=B�AKAKUR>{H�F$H"I?;^9_Sk6%`_H"I^`]V
i�A%Aj@+SkA�@%>DANMPU^8�HW`b`�7%`]A�S?�r`]>GJ�i�;=B�w�«EJ�A�;?B�>GI{SkAgJ$U^;?I4HW9]J%;�9TU�;?B$H";h�h>D@%A�J � ;��KJ�A"�(;?B$H";L�h>e�h9b`b`�7
>
H"7%`]>e;?A�a$J$@ri�A%Aj@r>k��F$H"J$@%>GILigI4H"F�B$U�A"MPU^8rHW`b`PU&9]­G>�w ��A��h>G|�>GIWZ�;?B�>GI?>D@%>ka$J%9];?>k`]V�9TU�U^A�8d>eSkA�J$U^;4HNJK;
U&9]­G>�H�M�;?>GIh�LB%9_S=B��h>e�h9b`b`P7
>DH"7%`]>D;?A�a$J$@�i�AKA�@r>k��F$H"J$@%>GI{igI4H"F�B$UGZ�H"J$@r�LB%9_S=B��h>e�h9b`b`nS=B�A%AKU^>e;?A
7$>�;?B�>e7%`]AjS=�r`]>GJ�i�;?B�A"MPAg6�IL7$H�U^>DSkA�@%>�w

q >e�h9b`c`/J�A���F�I?>#U^>GJ%;{H�M�A�I?8�HW`�@%>#U?SkI^9]F�;^9]A�JQA"M�AgJ�>eM�H"8�9b`]V�A"M�U^6�F
>GI4SkA�J$Sk>GJ%;?I4H";?AgI{SkAj@%>#U±w q >
F�I?A"|g9T@%>�;?B%9_UL@%>#U?SkI^9]F�;^9]A�JQ7%VY@%>#U=SkI^9]7%9<J�i+;=B�>D>GJ$SkA�@g9<J�i+S=9]I4Sk6%9];4U�M�A�Ih;?B�>#U^>�SkA�@%>#UGw

� ,0/�� 
�� '�������	 �
	�/���'G,0
 �.��	���,�	2��
�)0� �+
��.���*,0/�[

 ¹�B�A%AKU^>DH"7$U^AN`<6�;=>DSkA�J$U^;4H"J%;4U �eH"J$@($
w


 ¹�B�A%AKU^>DH�SkAj@%> �
�
A"M/`]>GJ�i�;?B � S � � ZKIkH";?> ¥ � � ZjHNJ$@+H�U�`_H"I?i�>e8:9<J%9]8�6�8 @g9_U^;4H"J$Sk>�H�U�F$AKU=U&9]7%`<>�w


 ¬�>G;e¥
�
7$>�HrS=9]I4Sk6%9];e;?B$H";L;kH"��>#U � � 7%9<;kU{H�U¦9]J�F�6�;DH"J$@+F�I=Aj@%6$Sk>#U ¼ S � � 7%9<;kUeH�UhA�6�;?F�6�;eU^Ar;?B$H";

;?B�>#U^>E7%9];4U�;4H"��>GJr;?A�i�>G;=B�>GI
M�A�I?8 H�SkA�@%>G�hA�I4@2A"M1�
�
w����hB�> � � 9]J�F�6�;4U¦7%9<;kUlHNI?>{;=B�>{8d>#U=U?H"i�>E7%9];4U

A"M�;?B�>�SkAj@%>�Z
H"J$@r;?B�>DAg;?B�>GI4UhH"I?>e;?B�>�S?B�>#S=�r7%9<;kUGwb�


 � A�I � �
�"ZN`<>G;��
�
H"J$@�� 


�
7
>DS=9<IkSk6%9<;kUh;?B$H";h>GJ$SkA�@%>DH"J�>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJYSkA�@%>eA"M�I4H";?> � � ¼ �h9];?B



� ��� �6�
�
	���� � 	(�
�	��� ����� � � 	�� ��
 � �

� � 8d>#U?U=H"i�>e7%9];4ULH"J$@ � � � � S=B�>#S?�+7%9];4UGZ
H�UL@%>#U?SkI^9]7
>#@+9]J�5�>#Sk;^9]A�J ¼ w � w


 ��A:M�A�I=8¤S=9]I4Sk6%9];�¥
�
M�I?Ag8¤¥

� \ ® Z$;kH"��>DHrSkA�FKV+ANM � � H"J$@�6$U^>D;?B�>�9]J�F�6�;4UEA"M � � H�U�;?B�>e9]J�F�6�;4U
A"M�¥

�
wE«¸@�@Q¥

� \ ® ;?Ad;?B�>dS=9]I4Sk6%9];D7%Vr9_@%>GJK;R9cM�Vg9<J�i�;?B�>�A�6�;?F�6�;EiKH";?>#U�A"M � � �h9];?BQ;?B�>e9]J�F�6�;4UEA"M
¥
� \ ® w � 9]J$HW`b`]V�Z²H";=;4H�S=BYHdSkAgFKVrA"M � 
� ¯
® 7%V29T@%>GJ%;^9bM�V�9]J�i+HW`b`�;?B�>e9]J�F�6�;eH"J$@rA�6�;?F�6�;�iKH";?>#U�A"M
;?B�>

SkA�F%V+A"Ml¥
� \ ® �h9];?B�;?B�>�9]J�F�6�;4UEA"M � 
� ¯
® we�hB�>�A�6�;?F�6�;EiKH";=>#ULA"Ml¥ � �h9b`b`�7$>dHW`b`�;?B�>�9<J�F�6�;�H"J$@

A�6�;?F�6�;Li%H";?>#U�A"M�¥
� \ ® HW`]A�J�id�h9];?B�;?B�>eA�6�;?F�6�;Li%H";?>#UhA"M � 
� ¯
® �?5�>G> � 9]i�6�I?> ¼ u�Xj�4w


 ¬�>G;��
�
7
>d;?B�>dI4HN;?> ¥ � � SkA�@%>dA�7�;4HW9]J�>#@�7KVQ;4HN��9]J�i � � 82>#U?U?H"i�>27%9<;kUGZ�M�>G>#@g9]J�iy;=B�>G8 9]JK;=A�¥

�
Z

H"J$@r6$U&9]J�ir;?B�> ¼ S � � Ag6�;?F�6�;L7%9];4UEH�U�;?B�>DF$H"IR9<;^V+S?B�>#S=��UhA"M
;?B�>DSkAj@%>�w

q >DSGH"J�@%>#SkAj@%>�;?B�>#U^>�SkAj@%>#U¦9]J+`b9]J�>#H"I¸UR>#f�6�>GJ%;^9_HW`�;^9]8d>�w

� ,	�G�+,2	����H)�F /.��'G,0
�����	���,2	���

)0� �K
������*, �*,0�����(�B	KM )�F�M��+
��H� �GA [

 � M � ¨ �"Z%;?B�>GJ�@%>#SkA�@%>d¥

�
6$U&9]J�i+H"J�H"I?7%9];?IkH"I?V+@%>#SkAj@g9]J�i+HW`]i�A�I^9];?B�8�w


 � M � � �"Z�;?B�>GJzH"F�F%`]Vz;=B�>:UR>#f�6�>GJ%;^9_HW`l>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJsHW`]i�A�I^9];?B�8 ;=A+;?B�>dJ�A�@%>#UE9]Jz;?B�> � 

� ¯
® w

�LA"�DZ�I?>#Sk6�I4U�9<|g>k`<V(@%>#SkAj@%>Q;?B�>�J�Aj@%>#U:9]J(;?B�>ySkA�F%V.A"M�¥
� \ ® 6$U&9]J�i�;?B�>�UR>#f�6�>GJ%;^9_HW`D@%>#SkAj@g9]J�i

HW`]i�A�I^9];?B�8 M�A�I�¥
� \ ® w � 9]J%9_U^B�7KVzH"F�F%`]Vg9]J�iy;=B�>�U^>#fg6�>GJK;^9_HW`h>GI?I?A�I=u�I?>#@%6$Sk;^9]A�J�HW`]i�A�I^9];?B�8 ;?A+;?B�>

SkA�F%V�A"M �
�
w

� �+,��K

,�A3�~�H� �=� � $?
6���f�� �I
�
�O���+�;���
�	
6�O(	
@� �z���m*=� �
�
# �:���+����
6�@ ;��
���*<$����+% *=��8+����� �)$
§ � $[� 8U�O("I����

�� ;�	��
6�;(	
f#7�C��(
�	��8+�O("I��"KY�����
�T' (	
 %z����
 E $M��(;��
3# �+�L�
$:#7�"I� �
��f��� I
(��
*
� � ' (n$�(;��
@���?�
$ (	
 & ��(���

� �7 $}d ¥ � Km("�;*f# $ � � # � �	���"�M�
��
�� � �:(����+*
��#7�:QR��# �	��(��	' E � � $M��(;��
3# �+�0�
$ �
���T�����Y��("� � �:��� �@������
@��*�K
6�	�
�l
6�	�?����k� ��
��
3# ("&;�� �I
�
�O���U�;���
��
��O(	
����~���m*=� *=�����m*�#B��8o("& 8�����# 
3��%HQ?#B&7&�������������
� �I?
@�:("� E � � $��O(
��
6# �+�
�
$a�
���T� �T� ("�;* Q?#B&7&+�� "�)#B�)&B#7����(=�~
6#7%z� 1
��

�+�
	�[ q >lH�U?UR6�8d>
;?B$H";�;?B�>GI?>�HNI?>�H";�8dA%U^; E � � � � >GI?I?A�IkU�9]J�;?B�>�J�A�@%>#U�A"M$¥

�
w ��Ve¬�>G8d8�H ¼ w � w ¥ Z

HWM�;?>GIE�l>�H"F�F%`]V�;?B�>�U^>#fg6�>GJK;^9_HW`�>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJvH�`<igA�I^9];?B�8 � 

� ¯
® Z
;?B�>GI?>��h9b`b`�7$>dH";E8dAKUR; E � � � �

>GI?I?AgI4U�9<J�;=B�>�J�A�@%>#U�A"M{;=B�>�SkA�FKV�A"M¸¥
� \ ® w q >YSGH"J�J�A"��H�U?U^6�8d>+7%VQ9]J$@%6$Sk;^9]A�J�;?B$H";�;?B�>+@%>Gu

SkA�@g9<J�i�H�`<igA�I^9];?B�8�M�A�I{¥
� \ ® �h9b`c`lSkAgI?I?>#Sk;{HW`b`�;=B�>D>GI?I?AgI4U�9]J�9<;kU�9]J�F�6�;DH"J$@+A�6�;=F�6�;LJ�Aj@%>#U±wh«¸U�;?B�>

9]J�F�6�;DJ�A�@%>#UeA"ML¥
� \ ® H"I?>�J�A"�³;?B�>�S=B�>#S?��7%9<;kUeA"Mh;?B�>�>GI?I?A�I?u�I=>#@%6$Sk;^9]A�JsSkA�@%>��

�
SkA�I=I?>#U^F$AgJ$@g9<J�i

;?Ad;=B�>D8d>#U?U=H"i�>eA�I^9]i"9]J$HW`b`]VzSkA�J%;4HW9]J�>#@�H";�;?B�>e9]J�F�6�;4U�A"M�;?B�>DSkA�F%V+A"M �
�
Z²HNJ$@+;?B�>GI?>DHNI?>�H";�8dAKU^;

E � � � � >GI?I?A�I4Ul9<JQ;?B�>#UR>D8d>#U?U=H"i�>D7%9];4U±Z$�h>�SGHNJ�6$U^>�;?B�>�U^>#f�6�>GJ%;^9_HW`
>GI?I?A�I=u�I?>#@%6$Sk;^9]A�JzHW`]i�A�I^9];?B�8 ;?A



�
� � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


SkA�I?I=>#Sk;{HW`b`P;=B�>e>GI?I?A�I4Ul9<JQ;?B�>E9]J�F�6�;eJ�A�@%>#ULANM �
�
���hB%9_U{SGHNJ+7$>�>#H�U&9b`]V+A�7$U^>GI?|g>#@rM�I?A�8�;?B�>eF�I=AKA"M

A"ML¬�>G8d8�H ¼ w � w ¥ Z
A�I�M�I?Ag8 ;?B�>dH"J$HW`]VjU�9TU�A"Ml;=B�>:UR>#f�6�>GJ%;^9_HW`l>k��F$H"J$@%>GIDSkA�@%>�@%>#SkA�@g9<J�izHW`]i�AgI^9];?B�8
9]J �¦B�>GA�I?>G8 � w ¼ w ¥ �4w25"9]J$Sk>�;?B�>:9<J�F�6�;kUeA"M �

�
H"I?>d;=B�>D9]J�F�6�;4U�A"ML¥

�
Z��h>dB$HW|�>�I?>G82A�|g>#@yH�`c`h;?B�>

>GI?I?AgI4UnM�I?Ag8�;?B�>e8d>#U?U=H"i�>e7%9];4U�A"M�;?B�>�SkAj@%>�w
� AyUR>G>d;?B$H";�;?B%9_UDHW`]i�A�IR9<;=B�8 I?6�J$U�9]Jz`b9]J�>#H"I�;^9]8d>�Z/A�7$U^>GI=|�>d;?B$H";�>#H�S=Bz>GI?I?A�I=u�I?>#@%6$Sk;^9]A�J�U^;?>GF

I?6�J$U¦9]J�;^9]8d>�;?B$H";�9_Uh`b9]J�>#H"IE9]J�;?B�>eJ%6�8�7$>GIEA"M
7%9<;kUL;?B$HN;h9];h9_U{H�Sk;R9<J�irA�J�Z$HNJ$@r>#H�S?BQU^;?>GF�H�Sk;kUhA�J
B$HW`bMlH�U�8�H"J%Vr7%9<;kU{H�U¦;?B�>eF�I?>G|g9<Ag6$U{U^;=>GF�@g9T@�w

� ;�9_U�>#H�U^VE;?A{UR>G>
;?B$H";�;?B�>GI=>/9TU/HLSkA�J$UR;4H"J%; E ;?B$H";/U?H";^9_U&a$>#U�;=B�>
I?>#f�6%9]I?>G82>GJK;4U A"M$�hB�>GA�I?>G8 ¼ w ¼ w ¥ Z
7�6�;/�l>��h9b`b`$J�A�;�H";?;=>G8dF�;�;=ALA�F�;^9]8�9]­G>h;?B�>lSkAgJ$U^;4H"J%;�B�>GI=>�w q >��h9b`b`jJ�Ag;?>�;?B$HN;�;?B�>�8�HW9]J�SkAgJ$U^;?I4HW9]J%;
A�Jd;=B�>¦SkAgJ$U^;4H"J%;/9_U/9]J�;=B�>{H"J$HW`]V�U&9_U
A"M�;?B�>{fg6$HW`b9<;^VdANM²>k��F$H"J$U&9]A�JdA�7�;kHW9]J�>#@d7%V�H�I4H"J$@%A�8�`]VdS=B�AKU^>GJ
i�I4HNF�B�w

� ,�A!)�
�� �~�H�~� # F �0�;(	���}�+��& ':���+����
6�@ ;��
���*����+*
��� �
$Y& �
��8�
3��� � � Q?���
�T� �L# � ("��#7��
@��8��
� 1 � 
 # � ��(	��'

��n ����o��#B%o#B& (=�|
@���	����# km ����z
������+����
6�@ ;��
l���+*
���?�
$a��
3���
�Y& �
��8�
6�	� 1

q >�J�>G>#@�;?A+7
>dU&`b9<igBK;^`]VQ;?I^9_S=��9]>GI�;?AY@%>#SkA�@%>d;?B�>dU^6�F
>GI4SkA�J$Sk>GJ%;?I4H";=A�I¸SkA�@%>#UE9]JzF$HNI4HW`b`]>k`
`<AgiKH"u
I^9];?B�8�9_S�;R9<82>�w¸�¦B�>�F�I=A�7%`]>G8 ;?B$H";E�l>�8�6$U^;EA"|�>GI4SkA�8d>�9_UE;?B$H";�9cMh�h>e9];?>GI4H";=>�;=B�>DF$H"I4H�`c`]>k`h>GI?I?A�I?u
I?>#@%6$Sk;^9]A�J�H�`<igA�I^9];?B�8�>GJ�A�6�i�B.;^9]8d>#U�;?AQI?>G8dA"|�>�H�`c`L;?B�>r>GI?I?AgI4UEM�I?A�8 ;?B�>d9]J�F�6�;d7%9];4U:A"M{¥ . Z/�h>
�h9b`b`�J�>G>#@�;?Adi�Ad;=B�I?A�6�i�B 
�� 0 �
9];?>GI4H";^9]A�J$U±w � M��h>�@g9T@�;?B%9_U¦M�AgI{>#H�S=By¥ . Z$;=B�>GJ��h>D�hA�6%`_@+B$HW|�>�H"J

�� � 
 � � ¢ �l;^9]8d>dHW`]i�AgI^9];?B�8�we��ArA"|�>GI4SkA�82>D;?B%9_U�F�I?A�7%`]>G8�Z��h>��h9b`c`�F
>GI^M�A�I?8 ;?B�>�>GI?I?A�I?u�I=>#@%6$Sk;^9]A�J$U
M�I?A�8�;?B�>E9]J�F�6�;e7%9];4UhA"M�¥ . \ ® ;=A�;=B�>E9<J�F�6�;E7%9];4U�A"MP¥ . �9"��!0(% �#��1���)40��
% +hM�A�ILHW`b` 0 w��¦BK6$UGZ%�LB%9b`]>�;?B�>
9]J�F�6�;eiKH";?>#U�A"M�¥ . \ ® H"I?>�7$>k9]J�i�6$U^>#@�;?ArI?>#@%6$Sk>�;?B�>D>GI?I=A�I4U¦9<JQ;?B�>�9]J�F�6�;eiKH";?>#U�A"M�¥ . Z
;?B�>�9<J�F�6�;
iKH";=>#U
9]JQ¥ . HNI?>e7$>k9]J�ir6$U^>#@+;?A2I?>#@%6$Sk>D;?B�>e>GI=I?A�I4Un9]J�;?B�>�9]J�F�6�;{iKHN;?>#U�A"Mn¥ . ¯
® w
� JQA�I4@%>GIE;?AYURB�A���;?B$H";E;?B�>�I?>#@%6$Sk;^9]A�JQA"M�>GI?I?AgI4ULANM�;?B�>D7%9];4UEA"Ml¥ . 6$U&9]J�i+;?B�>DA�6�;=F�6�;e7%9<;kULA"M

� 
. ¯
® �hA�I?��UGZ%�h>e�h9b`c`
H�U?U^6�8d>D�¦¨ 7 � ds� 
�Z%M�A�IL� 
����dH"J$@($2� ¥ � w q >eJ�A"���¦9TURB�;?A�A�7$U^>GI=|�>e;?B$H";
9bM
��� E ¢�� � Z
H"J$@ E ¢ � � � � � E ¢ � � Z/;?B�>GJ�HWM�;=>GIeA�J�>�I=A�6�J$@QA"ML;?B�>rF$H"I4HW`b`]>k`L>GI?I?A�I=u�I?>#@%6$Sk;^9]A�J
HW`]i�A�IR9<;=B�8�Z ���h9b`b`P@%>#SkI?>#HgU^>D7%VYH�SkA�J$UR;4H"J%;l8�6%`];^9]F%`b9_SGH";^9]|�>�M�HgSk;?A�I#w � I=A�8�>#f�6$H";R9<AgJQ� ¼ w � �kZ��h>DSGH"J
U^>G>�;?B$H";E;?B%9_UeSkA�J$U^;kH"JK;�M�H�Sk;?A�IE�h9b`b`�7$>d7
A�6�J$@%>#@Q7%V�;?B�>d@%>#SkI?>#H�UR>�;=B$H";{A�SGSk6�I4UE�LB�>GJ���¨ E ¢ � �

H"J$@ �E¨ E ¢ � � w���VrF%`<6�igi"9]J�i+;?B�>#U^>D|"HW`]6�>#U�9]JK;?Ar>#fg6$H";^9]A�Jz� ¼ w � �4Z%�h>�SGHNJ�U^>G>�;?B$H";L;?B%9_UESkA�J$U^;4HNJK;
9_U�`]>#U?U�;?B$H"J ¥ w q >eJ�A"�(�KJ�A"��;=B$H";�9cM�� � E ¢ � � HNJ$@ � � E ¢ � � Z[;?B�>GJ�HWM�;?>GILHdSkA�J$U^;4HNJK;hJ%6�8�7
>GI
A"M
I?A�6�J$@�UGZ[�l>e�¦9c`b`
B$HW|�> ��� E ¢ � � w
¬�>G; 
E7$>�;?B%9_ULSkA�J$U^;4HNJK;#w



� ��� �6�
�
	���� � 	(�
�	��� ����� � � 	�� ��
 � �

� AdF�I?A"|�>e;=B�>DSkA�I?I?>#Sk;?J�>#U=ULA"M
;?B�>e>GI?I=A�I?u�I?>#@%6$Sk;^9]A�J$U�A�J+;?B�>�9]J�F�6�;{J�A�@%>#UEA"M
;?B�>D¥ . � U±Z��h>e�h9b`c`
H�U?UR6�8d>+;?B$H";�;?B�>GI?>r9_UdH � � E ¢ � � UR6$S?B�;?B$HN; � � � H"J$@ � � � � � w���V�U^6�7$U^;R9<;=6�;^9]J�iz9]J%;?A
>#fg6$H";^9]A�J�� ¼ w � �kZ��h>�a$J$@.;?B$H";�HWM�;?>GIDA�J�>+@%>#SkA�@g9<J�i�I?A�6�J$@�;?B�>�J%6�8�7$>GI�A"M¸SkAgI?I?6�F�;?>#@v9]J�F�6�;4U�9TU
7$Ag6�J$@%>#@�7%V

�
�� ¥ d � �� d ® �� � d 7 °��� �¥ d ® �� d � � 
 �� � �

� ¥ � ®^®�¥ d ® �� d � � 
 � �
¬�>G;���¨ � ¥ � ���

�®�¯
���
� ¯ 7 ° � ��w

q >DSGH"J+J�A"� U^;4H";=>{;?B�>�F$H"I4HW`b`]>k`PU^6�F
>GI4SkA�J$Sk>GJ%;?I4H";=A�I{SkA�@%>�@%>#SkA�@g9<J�i�H�`<igA�I^9];?B�8�w

� )�

)�F F�,0F"/���'G,-
����*	��.,�	���

)0� �+
������*,D��,0�����(�B	+M )�FHM2�K
��H� �GAH[

 � A�I 0 ¨ � �0¥ ;?A �"´e«EF�F%`]V 
:I?A�6�J$@�UeANM¦;=B�>�F$H"IkHW`b`<>k`L>GI?I=A�I?u�I?>#@%6$Sk;^9]A�J.HW`]i�A�I^9];?B�8�6$U&9]J�iQ;?B�>
9]J�F�6�;4ULH"J$@rA�6�;=F�6�;4UhA"MP¥ . H�U�;?B�>e82>#U?U?H"i�>E7%9];4UGZ$HNJ$@+;?B�>EA�6�;?F�6�;4U¦A"M � 


� ¯
® ;?Ad�LB%9_S=B+;?B�>GV+H"I?>
H";?;4HgS?B�>#@rH�Uh;?B�>DS=B�>#S=�+7%9<;kUGw


 CE>#SkAj@%>e;=B�>D>GI?I?AgI4Un9<JQ¥
�
6$U�9<J�i+H"J%VY@%>#SkA�@g9]J�i�HW`]i�A�I^9];?B�8�w


 � A�I2`]A�i ® t	� � � I?A�6�J$@�UG´.«EF�F%`]V�;?B�>QF$H"I4HW`b`]>k`�>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJ HW`]i�A�I^9];?B�8 ;=A�;?B�>zSkA�FKV(A"M � .
7$>G;^�h>G>GJD;?B�>�9]J�F�6�;4UnA"M²¥ . H"J$@�;?B�>�9]J�F�6�;4U/J�A�@%>#U/A"M¶¥ . ¯
® Z�U�9<8�6%`];4H"J�>GAg6$U&`]VDM�A�I
HW`b` � � 0 � � ��¥ w

� �+,��K

,�A3�~�H� �H� � $?
6���f�� �I
�
�O���+�;���
�	
6�O(	
@� �z���m*=� �
�
# �:���+����
6�@ ;��
���*<$����+% *=��8+����� �)$
§ � $[� 8U�O("I����

�� ;�	��
6�;(	
f#7�C��(
�	��8+�O("I��"KY�����
�T' (	
 %z����
 E $M��(;��
3# �+�L�
$:#7�"I� �
��f��� I
(��
*
� � ' (n$�(;��
@���?�
$ (	
 & ��(���

� �7 d 7 � d � 
��)$ K+$�� �~���+%z� � 
��(� ("�;* $+� ¥ � K|("�;*L# $ �

�
# �l�	�������
�)
@� � �o( ���m*
�f#B�oQR��# �	�)("��' E � �

$��O(
��
6# �+�z�
$~�
�������T� ��("� � �:�����@������
���*mKm
3���
�:
3����I;(
��("&7& �
&
�� �I
�
�O���+�;���
�	
6�O(	
@� �a���m*=�:*
�����m*m#7��8)("& 8�����# 
3��%Q?#B&7&��������T����
  "Il
��z("� E � � $��O(
��
6# �+�?�
$��
�@��������#7�z& ��8 (=��# 
3��%�# ��
3#7%z�YQR# 
6�l(N&7#B����(
�c�� "% � �
���
$~I
�T�m������������� 1
��

�+�
	�[ q >r7$>Gi"9]J�7%VsH�U=U^6�8�9]J�iQ;?B$H";�;?B�>GI?>+H"I?>+H";D82AKU^; E � � � � >GI?I=A�I4U�9]J�;?B�>�7%9];4U:A"M{¥

�
w

«�M�;?>GI��l>�H"F�F%`]V�
eI?Ag6�J$@�UhA"M�;?B�>�F$H"I4HW`b`]>k`P>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJyHW`]i�A�IR9<;=B�8¤;?A��
� ¯
® Z[;?B�>GI?>D�¦9c`b`
7$>dH";

8dAKUR; E � � � � >GI?I=A�I4Un9]J+;?B�>e7%9];4UhA"M�;=B�>DSkA�FKV2A"MP¥
� \ ® w�5"9]8�9b`_H"I^`]V�Z�HWM�;?>GIh�h>{B$HW|�>�a$J%9_U^B�>#@�;?B�> 0 u�;?B

U^;4HNi�>�ANM{;?B�>+HW`]i�A�I^9];?B�8�Zn;?B�>GI?>+�h9b`b`{7$>�HN;�82AKU^; E � � � �
. ¯
®e>GI?I?A�I4U�9]J�;?B�>+7%9];4U�A"M¸¥

� \ .�wz�hB%6$UGZ
¥
�
�h9b`b`lB$HW|�>�M�>G�h>GIL;?B$HNJ E � � � � >GI=I?A�I4UGZ�U^Ar;?B�>�@%>#SkA�@g9]J�iyHW`]i�AgI^9];?B�8�M�A�Ie¥

�
�h9b`b`lSkA�I?I=>#Sk;¸HW`b`
;?B�>

>GI?I?AgI4Un9<JQ¥
�
w



��� � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


q >�SGH"J.J�A��-82A�|g>dA�Jz;?A�;?B�>�@%>#SkA�@g9]J�izA"ML;?B�>29<J�F�6�;�7%9];4U�A"ML;?B�>�¥ . � UGw q >rB$HW|�>�HW`]I?>#H�@%V
A�7$U^>GI=|�>#@�;?B$H";/;?B�>�9<J�F�6�;
7%9];4U/ANM¶¥ . B$HW|�>hH";�82AKU^; E �

. � � >GI?I?A�IkU�H"J$@�;?B$HN;�;?B�>n9]J�F�6�;�7%9];4U/A"M²¥
�
H"I?>

M�I?>G>�A"M�>GI?I?AgI#w��hB%6$UGZ"HWM�;?>GI��h>�H"F�F%`]VDA�J�>�I?A�6�J$@�A"Mj;=B�>�>GI?I?AgI?u�I?>#@%6$Sk;^9]A�J�HW`]i�A�I^9];?B�8-U&9]8�6%`<;kH"J�>GA�6$U&`]V
;?A+HW`b`PANM�;?B�> � . � UGZ
;?B�>e9]J�F�6�;�7%9<;kULA"Ml¥ . �h9b`c`�B$HW|�>�H";E8dAKU^; � E �

. � � >GI?I?AgI4UGwe5"9]8�9b`_H"I^`]V�Z
HWM�;?>GIL�h>
H"F�F%`]Vd;?B�>�>GI?I?A�I?u�I=>#@%6$Sk;^9]A�JYH�`<igA�I^9];?B�8-M�A�I/`]A�i ®�t � � � I?A�6�J$@�U±ZK;=B�>GI?>L�h9b`b`�7$>LJ�A�8dA�I?>L>GI=I?A�I4U 9]J+H"JKV
A"M
;?B�>E9]J�F�6�;{J�A�@%>#U�A"Mn¥

�
w

� ��� � 
��.��������	 �,�
��/$	��B���(	�������/

�hB�>+I?>k`_H";R9<AgJ�7$>G;^�h>G>GJ�A�6�I�a$I4U^;dSkA�J$UR;?I?6$Sk;^9]A�J$U�ANM�U^6�F
>GI4SkA�J$Sk>GJ%;?I4H";=A�IdSkAj@%>#UdHNJ$@.A�6�Id>k��F%`c9_S=9];
SkA�J$U^;=I?6$Sk;^9]A�J$U�9_UDH"J$H�`<Agi�A�6$UE;?Ar;?B�>�I?>k`_H";^9]A�Jz7
>G;^�l>G>GJQA�6�IDSkAgJ$U^;?I?6$Sk;^9]A�J$UEANMl>k��F$H"J$@%>GI�SkA�@%>#U�9]J
5�>#Sk;^9]A�J$U � w ¼ H"J$@ � w X�w q >h�h9b`c`�7$>Gi"9]Jd7%VDig>GJ�>GI4HW`b9]­k9<J�i�A�6�I�SkAgJ$U^;?I?6$Sk;^9]A�J�A"M�>GI?I?A�I=u�I?>#@%6$S=9]J�i�SkA�@%>#UGw
� ML�l>2|�9]>G��;?B�>�9]J�F�6�;4U�;=A+A�J�>�ANM¦;=B�>dF$H"I^9];^VQiKH";?>#U¸9<J�5�>#Sk;^9]A�J ¼ w � H�U�;?B�>r8d>#U?U?H"ig>d7%9];4UeA"M

H+SkA�@%>�Z�;=B�>GJz�h>:SGHNJz|�9]>G��;?B�>dF$H"I^9];^V�i%H";?>dH�UDSkAg8dF�6�;^9]J�iyH+S=B�>#S?�Q7%9];�HgU?U^A�S=9THN;?>#@Q�h9];?Bz;=B�AKU^>
8d>#U?U=H"i�>d7%9];4UGw��hB%9_U�7%9];D9_U�S=B�AKU^>GJsU^AQ;?B$HN;e�LB�>GJz9];�9_U�SkA�J$U&9_@%>GI?>#@.�h9];?B.;?B�>29<J�F�6�;�7%9];4UGZn;?B�>#U^>
7%9];4U�M�A�I?8�H��hA�I4@:9]J�;?B�>eSkA�@%>DA"M�>G|g>GJ+�l>k9]i�B%;L�hA�I4@�U±wP� A�i�>GJ�>GI4HW`b9]­G>�;?B%9_ULSkA�J$U^;=I?6$Sk;^9]A�J�Z��h>E�h9b`c`
H�U?URAjS=9_H";?>LH�SkA"`b`<>#Sk;R9<AgJ�A"M�F$H"I^9];^VDiKHN;?>#U/�h9];?Bd>#H�S=B�J�Aj@%>�A�Jd;?B�>LU^8�H�`c`²U�9T@%>EA"M�;?B�>h7%9<F$HNI?;^9];?>Ei�I4H"F�B�Z
H"J$@Q�h>��h9b`b`¦SkA�J�J�>#Sk;�;?B�>G8 ;?A+;?B�>k9]I�9<J�F�6�;kUDU^A+;?B$HN;e;?B�>#U^>�iKH";?>#UeSkAg8dF�6�;?>�;?B�>�S=B�>#S?��7%9];4UeA"MLH
SkA�@%>G�lAgI4@r9]JsU^Ag8d>D8dAgI?>�SkA�82F%`<>k�Q>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�i+SkAj@%>�w q >dSGHW`b`�U^6$S=BvHrSkA"`b`]>#Sk;^9]A�JzA"M�F$HNI^9];�V
iKH";=>#UlH $ % 0��
�#� *kw

«eU�9]Jz5�>#Sk;R9<AgJ � w X�Z%�h>e�h9b`c`
8�H"�g>e6$U^>DA"M�H:M�H"8:9c`]V+A"M
i�A%Aj@r>k��F$H"J$@%>GIEi�I4H"F�B$U±Z$U^6$S=ByH�Uh;=B�AKU^>
@%>#U?SkI^9]7
>#@+9]J�5�>#Sk;^9]A�J � w � w

q >eJ�A��³@%>ka$J�>D;?B�>DS=9]I4Sk6%9];4U ��� - §&�
��;=B$H";h�h9b`c`
>GJ$SkA�@%>DA�6�IL>k��F%`b9_S=9<;e>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJySkA�@%>#UGw
$&%('(F � � �H��,0
�

�K

?L
�,0������������	 ������,0/�[


 ¬�>G; - 7
>�H $�u�I?>Gig6%`THNI{i�IkH"F�B�A�JQ¢Q|�>GI?;R9TSk>#U±Z²H"J$@�`]>G; �s7$>dH�`b9]J�>#H"ID>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�i�SkA�@%>
A"M�7%`<A�S=�Ku�`]>GJ�i�;?B ���h9];?B($�8d>#U?U=H"i�>L7%9];4UGw�¬�>G; � 7$>e;=B�>{>#@%i�>Gu�|g>GI?;?>k�d9]J$S=9_@%>GJ$Sk>Di�IkH"F�B�ANM - w


 �hB�>DS=9]I4Sk6%9]; ��� - § �P�/�h9b`b`�B$HW|�> $K¢ � � 9<J�F�6�;EiKH";=>#UlHNJ$@Q� � � $��^¢�F$HNI^9];�VriKH";=>#UGw


 ��H�S=B+J�Aj@%>�A�J+;=B�>e`_H"I?i�>�U&9_@%>DA"M � �h9b`b`�SkA�I?I?>#U^F
A�J$@+;=AYH"Jr9]J�F�6�;eA"M ��� - §&�
�4w
�hB�>DF$HNI^9];�V
iKH";?>#U�H"I?>eH"I?I4H"J�ig>#@�9]J%;?AdS=`<6$UR;?>GI4UhA"M
U&9]­G> � � $
ZKHNJ$@r>#H�S?B+S=`]6$U^;?>GIh9_U�9_@%>GJ%;^9ba$>#@+�h9];?B+AgJ�>{A"M



� � � ���G����� � ��� � 	��Q
 ���

��
����	��Q
 ���

;?B�>{J�A�@%>#UhA�J+;=B�>DU^8�HW`b`�U&9_@%>eA"M � w��hB�>E9]J�F�6�;Li%H";?>#U�;?B$H";LH"I?>EJ�>k9]i�B%7$A�I4U�A"MPH�S=`]6$U^;?>GI��h9b`c`
7$>�SGH�`c`]>#@�;?B�>e9]J�F�6�;4U�A"M�;?B�>�S=`]6$U^;?>GI#w


 �hB�>hF$H"I^9];^VDiKH";=>#U
H"I?>LSkA�J�J�>#Sk;?>#@�;=A{;?B�>¦9<J�F�6�;�iKH";?>#U/U^Ae;?B$HN;/M�A�I/>#H�S=B�S=`]6$U^;?>GI#ZN9bM¶;=B�>�9]J�F�6�;4U
A"M�;?B$H";eS=`]6$U^;?>GIDH"I?>�;?B�>�8d>#U?U?HNi�>D7%9];4U�A"MlH�SkA�@%>G�hA�I4@�A"M ��Z
;?B�>GJQ;?B�>�F$H"I^9];^V+iKH";?>#U¦9]Jz;?B�>
S=`<6$UR;?>GI{SkA�8dF�6�;=>D;?B�>DS=B�>#S?�+7%9];4U¦A"MP;=B$H";LSkAj@%>G�hA�I4@�w


 ¬�>G; ��� - § �P��@%>GJ�Ag;?>e;?B�>DSkA�@%>eA�7�;4HW9]J�>#@r7%V�6$U&9]J�ir;?B�>�9<J�F�6�;kULA"M ��� - § �P�
H�U�8d>#U?U?HNi�>e7%9];4U
H"J$@r;?B�>eA�6�;?F�6�;kUhA"M
;?B�>DS=9]I4Sk6%9];DH�ULS=B�>#S?�r7%9];4UGw

� ADF�I=A�|g>{;?B$HN; ��� - § �P�
9_ULHeigAKA�@d>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJ�SkAj@%>�9bM - 9_ULHei�A%A�@d>k��F$H"J$@%>GILi�IkH"F�B�Z��h>
�h9b`b`P6$UR>D¬�>G8d8�H � w � w � w

� A�F
>GI^M�A�I?8�>GI?I?A�I=u�I?>#@%6$Sk;^9]A�J�A�J ��� - §&�
�4Z��h>r�h9b`b`�HgU?U^A�S=9THN;?>�>#HgS?B.7%9];dA"M¸H�I?>#Sk>k9]|�>#@��hA�I4@
�h9];?BQH"Jr9]J�F�6�;{A�I�iKH";?>EA"M ��� - § �P�kZ�H�Uh�h>D@g9_@r9]Jz5�>#Sk;^9]A�J ¼ w � w

� )�

)�F F�,0F ,>%G'(F � � �H�4,-
�

�K

?L

,-���������H�*	8)�F�M��+
 ��� �GA [

 � J�F$H"I4HW`b`]>k`�ZgM�A�I
>#HgS?BdS=`]6$U^;?>GI#ZN9bM²;?B�>L7%9];4U
HgU?U^A�S=9THN;?>#@��h9];?B�;?B�>�9]J�F�6�;4U�HNJ$@�iKH";?>#U A"M�H{S=`]6$U^;?>GI
H"I?>L�h9];?B%9]J °

�

A"MPH�SkAj@%>G�hA�Ik@dA"M �nZg;?B�>GJ+U^>GJ$@+H+} ��9]F$~�8d>#U?U?HNi�>L;?A�>G|�>GI?V:9<J�F�6�;�;?B$H";�J�>G>#@�U
;?A�7$> ��9]F�F
>#@�;=AdA�7�;4HW9]J+;?B$HN;{SkAj@%>G�hA�Ik@�w


 � J+F$H"I4H�`c`]>k`�Z�>G|�>GI?V29]J�F�6�;{;=B$H";LI?>#Sk>k9]|�>#U�;?B�>e8d>#U?U=H"i�>�} ��9]F$~�Z ��9]F$U¦9];4UL|"HW`]6�>�w

q >�SGH"JeJ�A"�zF�I?A"|�>
H�`]>G8d8�H¦M�A�I�A�6�I >k�jF%`b9_S=9];�SkA�J$U^;?I?6$Sk;R9<AgJD;?B$H";
9_U/H"J$HW`]A�i�A�6$U¶;?AL¬�>G8d8�H ¼ w � w � w

; ,2AIAC)D�~� ���=�i�	��
 � - 
 � � � � �l(R$�(�%�#B& ' �
$|8"� �+*z����I;("�;*
�
�c8+�O("I���� 1Yp ���
���R��� # ��
a���+����
M("��
@� $ ("�;* ��� ;�	�z
6�;(	
 # $ 
3���zI;(=�O("&7& �
&���� I"&7# �	# 
a�
���T� � ������*� 
��
6# �U�l(�& 8�����# 
6��% # �a8+# �	�
� (	� #7�"I� �
Y(}Qa���O*}
3�;(	
 �������
% � & ���(����m*=��Qa� ��*��
$ ��� - 
 � � §&�
� �������
I�
?
6�
(�
 $����~�M�U% � � � ° �
�
¢ � �


 (�
0%z����
�� � � � � � � #7��I� 	
�� (
�T�o�������@ �I�
���*�("�;*L(�
0%z����
 � � � I;(
�@# 
�' 8 (	
@���:(
��� �������@ �I�
@��*�K

6���
�)({$�
��
�a
6�	�:���;���	 	
6# �U�)�
$a
6��� ("& 8"� �@# 
3��%�Km
3���f�� �% � �
� �=$ �������@ �I�
@��*L#7��I� 	
��zQ?#B&7&+*
���	����(	��� � ' (���+����
M("��
N%o "& 
6#BI�&7#x��(	
6# �	�}$ (
��
@� �@K�(��
*

 # $ (	
�%z����
 � � � � �
$l
3����#7�"I� �
�� (=���)�������@ �I�
@��*D("�;*�(�
�%z����
 � � � �
$?
6����I
(
��# 
�')8�(�
@��� (
���
�������� "I�
���*�K 
6���
�)({$�
��
� 
3���:���
���	 �
6# �+� �
$a
6����("& 8�����# 
6��%�K+(�
R%z����
 � � #7�"I� �
��}Q?#B&7& � ����� �@�� �I	
���* 1



��� � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


��

�+�
	�[ ¬�>G; � 7
>�;?B�>QU^>G;dA"M �sSkAgI?I?6�F�;?>#@�9]J�F�6�;4UGw³5�>G; E H"J$@ � URAz;?B$H"; ��¨ E ¢ �� H"J$@
��¨ ��¢ � � w

q >��¦9c`b`{U?HWV�;=B$H";¸H�S=`]6$U^;?>GIe9_U $�)�1 -90 �
��3 9bML9];DU^>GJ$@�U�Hz} ��9]F$~�8d>#U?U?H"ig>�;=A�H"JQ9]J�F�6�;�;?B$H";�9TU
J�A�;{SkAgI?I?6�F�;#w � J�A�Ik@%>GIhM�AgI{HdS=`]6$U^;?>GIE;?Ad7
>�SkA�J%M�6$U^>#@�Z[9<;�8�6$UR;LB$HW|�>DH";h`]>#H�U^; 
^°

�

$rSkA�I?I?6�F�;h9]J�F�6�;4U
H"J$@riKHN;?>#UGw
�hB%6$UGZ�;?B�>GI?>�SGH"J+7$>�H";h8dAKU^;

¢ � � � ��E d��
�


�

��$

SkA�J%M�6$U^>#@�S=`]6$U^;=>GI4UGw ��H�S?B+ANMP;?B�>#UR>DSGH"JyU^>GJ$@�H";h8dAKU^; ®
�

��$Q} ��9]F$~d82>#U?U?H"i�>#U±ZjURA�H";L8dA%U^;

¢ � � � ��E d��
�


�

��$ S ¥
�
��$d¨ ¢ �� � ��E d �
�

X

6�J$SkA�I?I=6�F�;?>#@r9]J�F�6�;4UESGH"J+I?>#Sk>k9]|�>+} ��9]F$~�U&9]i�J$H�`TU±w
q >d�h9b`b`�SGH�`c`LH�S=`]6$U^;?>GI 0�1��(�;% 8 -90�%
9bML9];DB$H�U�H+J�A�@%>�ANM � H"8dAgJ�i+9];4UE9]J�F�6�;4U±Z
7�6�;e9];�M�H�9c`_U�;?A

U^>GJ$@�H�} ��9]F$~dU&9]i�J$HW`/;?Ad;?B$H";hJ�A�@%>�wl�¦B�>GI?>DSGH"J�7
>�H";h8dA%U^;

¢ � � � ��E d��
�
®

�

��$

6�J�B�>k`]F%M�6%`lS=`]6$U^;=>GI4UGw ��V�¬�>G8d8rH � w � w � Z�;?B�>GI=>DSGH"J�7
>DH";L8dAKUR;

¢ $
�

� � ��E d ¼ �
� � � d � ��E d ¼ �

� � � �$ �
9]J�F�6�;4U�7$A�;?B+ANMP�LB�A%U^>eJ�>k9]i�BK7
A�I4UEH"I?>e6�J�B�>k`]F%M�6%`lS=`<6$UR;?>GI4UGw

�¦B�>e;?A�;4HW`�J%6�8�7$>GILA"M�SkA�I?I=6�F�;?>#@29]J�F�6�;4U{H�M�;?>GI�;?B�>DHW`]i�A�I^9];?B�8»9TU�I?6�J+�h9b`b`
7$>�HN;L8dAKU^;

¢ $
�

� ��E d �
X d � ��E d ¼ �

� � � d � �"E d ¼ �
� � � �$ � �

5�>G; ��¨ ° �
�

¢ �� w q >e�LH"J%;h;?A�U^B�A"��;?B$HN;

��E d��
X d � ��E d ¼ �

� � � d � ��E d ¼ �
� � � �$ � E §

M�A�I � � � ��§ ° �
�

 H"J$@ E ��� ° �� � § � ° �� 
 w ��>#SGH"6$U^>�;?B�>�M�6�J$Sk;^9]A�J:9<JrSkA�J$U&9_@%>GI4H";^9]A�J:9TU
@%>#SkI=>#H�U&9]J�ie9]J ��Z%H"J$@



� � � ���G����� � ��� � 	��Q
 ���

��
����	��Q
 ���

fg6$H�@%I4H";^9_S�9]J E �h9];?BsF
AKU&9];^9]|�>+SkAK>kt+S=9<>GJ%;4UGZ 9];�UR6%tYSk>#U�;?A�SkA�J$U&9_@%>GI�;?B�>�M�6�J$Sk;^9]A�J�H";e;?B�>rF$A"9]J%;4U
E ��� ° �� � § � ° ���� HNJ$@ �z¨ ° �

�

w � A�I E ¨ ° �� � Z[�l>eJ�>G>#@

� �
¥ � � � � � �

�
� � d � �

�
S � �$ §

H"J$@2M�A�I E ¨ � ° �
�
Z��h>eJ�>G>#@

� �
�
� � ¥ X��

�
� � d ¥ X��

�
S � �$ �

q >rJ�A"� U^>G>d;=B$H";#Z�iN9<|g>GJ �GZn�l>rSGH"JsS=B�AKAKUR> � H"J$@Q;=B�>GJ $QU^A�;?B$H";D7
A�;?B.A"ML;?B�>#U^>�9]J�>#fg6$HW`b9];^9]>#U
B�A"`_@�w � A�I�`]A"�l>GI�|�HW`]6�>#U�A"M ��Z�;?B�>DS=`_HW9]8 M�AN`c`]A"�{U�M�I?A�8 HdU&9]8�9b`_H"I¸HNJ$HW`]VjU&9_UGw

� AeF�I?A"|�>L;=B�>{U^>#SkA�J$@rS=`_HW9]8�Zg9<;LU^6%t+Sk>#U
;?A�A�7$U^>GI?|�>h;?B$HN;�;?B�>hM�6�J$Sk;^9]A�J29]JYfg6�>#U^;^9]A�J29_Ul@%>#SkI=>#H�U^u
9]J�id9]J E M�A�I E ����w

q >d�h9b`b`La$J$@Q9];dSkA�J%|�>GJ%9]>GJK;�;?A�`]>G; ��7
>YHQSkA�@%>�ANMl`]>GJ�i�;=B�X
$2� � H"J$@zIkH";?> � �"X�w���V.�hB�>GA�u
I?>G8 ¥ w � w ¥ Z%;?B�>GI?>�>k�K9_U^;kU{HrSkAj@%>��h9];?B�`]>GJ�i�;?B 
7 $$Z
I4H";?> 7 
 Z�H"J$@+I=>k`THN;^9]|�>�8�9]J%9<8�6�8 @g9_U^;4HNJ$Sk>:��M�A�I
P����k��� ¥ ��X�w

� A�Ag7�;4HW9]J HNJz>k�jF%`b9_S=9];YSkAgJ$U^;?I?6$Sk;^9]A�J.A"M{U^6�F
>GI4SkA�J$Sk>GJ%;?I4H";?AgI:SkA�@%>#UGZ/�h>��¦9c`b`LJ�>G>#@�>k�jF$H"J$@%>GI
i�I4HNF�B$UhA"M�|�>GI?VrF$H"I?;R9TSk6%`_H"IeU&9]­G>#UGw � A�I?;?6�J$H";=>k`<V�Z
�h>D@%>G8dA�J$U^;=I4H";?>#@29]J.5�>#Sk;^9]A�J � w � w ¥ B�A"� ;=A�SkA�J�u
U^;?I=6$Sk;Li�A%Aj@r>k��F$H"J$@%>GI4U�A"M
>G|�>GI?V+U^6%tYS=9]>GJK;R`<Vr`_H"I=i�>DJ%6�8�7$>GILA"M
|�>GI?;R9TSk>#U±w ��V+m
I?A�F
AKU&9];^9]A�J � w � w ¥W\
H"J$@ �h>G8�H"I?� � w � w � �[Z
�h>ySGH"J(SkA�J$U^;?I?6$Sk;27%9<F$HNI?;^9];?>Qi�I4H"F�B$U:7$>G;^�h>G>GJ HNJKV.JK6�8�7
>GI�A"M�@%>GigI?>G>Gu �

|�>GI?;R9TSk>#UEH"J$@�H�U^>G;�A"M�|�>GI?;^9_Sk>#U¦9]J��LB%9_S=By>#HgS?B�|�>GI?;?>k�+B$H�UE@%>Gi�I?>G> $ �8¥ A�I $+HNJ$@�U^6$S=B�;?B$HN;L;?B�>
i�I4HNF�B$UhB$HW|�>e>k�jF$HNJ$U&9]A�J�F�I?AgF$>GI?;^9]>#U¦`b9<�g>D;?B�AKUR>ei�I4H"F�B$Uh6$UR>#@r9]Jy¬�>G828�H ¼ w � w ¥ w
�hB�>e>���>#Sk;LA"M
;?B�>
@g9 ��>GI^9]J�iv@%>GigI?>G>#UeA"Mh;?B�>d|�>GI=;^9_Sk>#UeA�Jz;=B�>�U^8�HW`b`lU&9_@%>rA"Ml;=B�>di�I4H"F�BzSGH"J�7$>r8�H�@%>�J�>Gi"`b9]i"9]7%`<>�7KV
U&`b9]i�B%;^`]V HW`];?>GIR9<J�i.U^A�8d>dANM{;?B�>+SkAj@%>#U�H�U?URAjS=9_H";?>#@��h9];?B�U^A�8d>rA"ML;?B�>#U^>+|g>GI?;^9_Sk>#UGwQ�hBK6$U±Z��h>+SGH"J
H�U?UR6�8d>�;=B$H";��l>+SGH"J�A�7�;kHW9]J�i�AKA�@�>GI?I?A�I?u�I=>#@%6$Sk;^9]A�J�SkAj@%>#U:A"M¸H"J%VsU^6%tYS=9]>GJ%;^`]V.`_H"I?i�>�U&9]­G>�ZhH"J$@
;?B$H";h;?B�>GV+F
>GI^M�A�I?8¤H�U�@%>#U?SkI^9]7$>#@�9]Jy¬�>G828�H ¼ w � w ¥ w
$&%('(F � � �H�7/.��'G,0
�����	���,2	���

)0� �K
4������,0/�[

 ¹�B�A%AKU^>eHeM�H"8�9b`]VrA"M�i�AKA�@2>k�jF$H"J$@%>GI�i�I4H"F�B$UGZ � ¨ � - 
 � � � U^6$S?Br;?B$H";h;?B�>eU^6�7%M�H"8�9b`]VdM�A�Ih>#H�S=B $
SkA�J%;4HW9]J$ULHd@%>GJ$U^>�U^6�7$U^>#fg6�>GJ$Sk>�w


 ¹�B�A%AKU^>lHESkA�J$U^;kH"JK; $eH"J$@�H{SkA�@%>L¥ � A"M$I4H";=> � ��X[ZG`]>GJ�i�;?BdX
$ � � HNJ$@D8:9<J%9]8�6�8-I?>k`_H";^9]|�>L@g9_U^;4HNJ$Sk>



��� � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


���LB�>GI?>+�)e P�� ¥ ��X%�4w���«eU�@%>#U?SkI^9]7$>#@�9]J�;?B�>rF�I?>G|g9<Ag6$U�F$H"I4H"igI4H"F�B�Z/�h>��h9b`b`{H�U?U^6�82>�;?B$HN; �
SkA�J%;4HW9]J$U{H2i�I4HNF�B�A"M
>G|�>GI?V�U^6%t+S=9<>GJ%;^`]V�`_H"I?i�>�JK6�8�7$>GIeANM�|�>GI?;^9_Sk>#U¦9<JQ�LB%9_S=BQ>G|�>GI?V+|�>GI?;=>k��B$H�U
@%>Gi�I?>G> $2A�I $ � ¥ wb�


 ¹�B�A%AKU^>lHeSkAgJ$U^;4H"J%; �hH"J$@�HeSkA�@%> �
�
A"M�`]>GJ�i�;?B � S � � Z"I4HN;?> ¥ � � Z"H"J$@�H�U `_H"I?i�>h8�9]J%9]8�6�8 @g9_U^;4HNJ$Sk>

H�UeF
AKU?U&9]7%`]>�wz¬�>G;d¥
�
7
>�H�S=9]I4Sk6%9];d;?B$H";�;4H"��>#U � � 7%9];4U�H�U¸9]J�F�6�;�H"J$@�F�I?Aj@%6$Sk>#U ¼ S � � 7%9];4U�H�U

A�6�;?F�6�;eU^Ar;?B$H";L;?B�>#UR>�7%9];4U�;4H"�g>GJ�;?A�ig>G;?B�>GILM�A�I?8 H�SkA�@%>G�hA�I4@�A"M �
�
we�^�hB�> � � 9<J�F�6�;kUe7%9];4UEH"I?>

;?B�>e8d>#U?U=H"i�>e7%9];4UhA"M
;?B�>DSkA�@%>�Z²HNJ$@r;?B�>eA�;?B�>GI4U�H"I?>e;?B�>DS=B�>#S?�+7%9];4U±wb�


 � A�I � ���"Z
`]>G; �
�
H"J$@ � 


�
7$>�;?B�>dS=9]I4Sk6%9];4U ��� - � � � � § � � �L@%>ka$J�>#@Q>#H"I^`b9]>GIe9]Jz;?B%9_UeU^>#Sk;R9<AgJ�w q >

B$HW|�>DS?B�A%U^>GJ�;?B�>dSkA�@%>�� � U^A2;?B$H";E;?B%9_U{S=9]I4Sk6%9];DB$HgU � � 9]J�F�6�;eiKH";?>#ULHNJ$@ � � � � F$H"I^9];^V+iKH";=>#UE� � M
;?B�>Ei�I4H"F�B29_U^J � ; $�u�I=>Gi�6%`_H"I#Z%;?B�>GJ+�h>{8:9<igBK;hB$HW|�>E;?A�8dAj@g9bM�V�;=B�>¸SkA�@%>#ULH";h;?B�>eS=`]6$U^;?>GI4ULU�`c9]i�B%;^`]V
;?A�8�H"��>DUR6�I?>e;?B$H";L�h>EB$HW|�> � � � � F$HNI^9];�VriKH";=>#UGZ%7�6�;L;?B%9_UL>���>#Sk;h9_U¦9]J$U&9]i�J%9ba²SGH"JK;±�4w


 ��A:M�A�I=8¤S=9]I4Sk6%9];�¥
�
M�I?Ag8¤¥

� \ ® Z$;kH"��>DHrSkA�FKV+ANM � � H"J$@�6$U^>D;?B�>�9]J�F�6�;4UEA"M � � H�U�;?B�>e9]J�F�6�;4U
A"M�¥

�
wE«¸@�@Q¥

� \ ® ;?Ad;?B�>dS=9]I4Sk6%9];D7%Vr9_@%>GJK;R9cM�Vg9<J�i�;?B�>�A�6�;?F�6�;EiKH";?>#U�A"M � � �h9];?BQ;?B�>e9]J�F�6�;4UEA"M
¥
� \ ® w � 9]J$HW`b`]V�Z²H";=;4H�S=BYHdSkAgFKVrA"M � 
� ¯
® 7%V29T@%>GJ%;^9bM�V�9]J�i+HW`b`�;?B�>e9]J�F�6�;eH"J$@rA�6�;?F�6�;�iKH";?>#U�A"M
;?B�>

SkA�F%V+A"Ml¥
� \ ® �h9];?B�;?B�>�9]J�F�6�;4UEA"M � 
� ¯
® we�hB�>�A�6�;?F�6�;EiKH";=>#ULA"Ml¥ � �h9b`b`�7$>dHW`b`�;?B�>�9<J�F�6�;�H"J$@

A�6�;?F�6�;Li%H";?>#U�A"M�¥
� \ ® HW`]A�J�id�h9];?B�;?B�>eA�6�;?F�6�;Li%H";?>#UhA"M � 
� ¯
® w


 ¬�>G; �
�
7$>D;=B�>�SkA�@%>�Ag7�;4HW9]J�>#@�7KVr;4H"�g9]J�i � � 8d>#U?U?HNi�>D7%9];4UGZ[M�>G>#@g9<J�i+;=B�>G8�9]J%;?AY¥

�
Z�H"J$@+6$U�9<J�i

;?B�> ¼ S � � A�6�;?F�6�;L7%9];4ULHgUh;?B�>eF$H"I^9];^Vr7%9<;kULA"M
;?B�>DSkA�@%>�w

¬¶>G8d8�H ¼ w � w ¥ 9]8dF%`b9<>#U2;?B$H";e;=B�>GI?>�9_U�H�SkA�J$U^;kH"JK; 
2U^6$S?B.;?B$H";E9bM � � ��H"J$@ ��� ��Z/�LB�>GI?>
� � � � � � � � Z�;?B�>GJ�HWM�;?>GI 
�>k��>#Sk6�;^9]A�J$U�A"ML;?B�>2F$H"I4HW`b`]>k`L>k�jF%`b9_S=9];�>GI?I=A�I?u�I?>#@%6$Sk;^9]A�J.HW`]i�A�I^9];?B�8�Z/�h>
�h9b`b`�B$HW|�>{H";h8dA%U^; � � � SkA�I?I?6�F�;=>#@�9]J�F�6�;4UGw¦5"9<8:9c`_H"IR`<V�Z
;?B�>GI?>e>k�%9];4UhH�SkA�J$U^;4H"J%; �Q� ¥ U^6$S=B�;=B$H";
9bM
� � � �-HNJ$@ � � �DZ
;?B�>GJyH�M�;?>GIE;?B�>�>k�j>#Sk6�;^9]A�J�A"M�;?B�>D>GI=I?A�I?u�I?>#@%6$Sk;R9<AgJvH�`<igA�I^9];?B�8 ;?B�>GI?>D�¦9c`b`�7
>
H";L82AKU^; ���dSkA�I?I?6�F�;=>#@29<J�F�6�;kUGw

� )�

)�F F�,0F ,>%G'(F � � �H�4,-
�

�K

?L���+
 

,0��������	8)�F�M��+
��H� �GA [

 � @%>GJ%;^9_SGHW`L;?AQ;?B�>YH�`<igA�I^9];?B�8�F�I?>#U^>GJ%;?>#@�9]J(5�>#Sk;^9]A�J ¼ w ¼ Z�7�6�;d6$U&9]J�iQ;?B�>�@%>ka$J%9];^9]A�J$U�ANM¸¥

�

H"J$@ �
�
F�I?>#U^>GJ%;?>#@r9]J�;?B%9_ULU^>#Sk;^9]A�J�w

� �+,��K

,�A3�~� ��� # p ���
�T�)����# ��
}�M��
@
6#B��8����
$?
6���LI;(=�O("%z��
��
���z�=$ 
6�	�C���+����
6�@ ;��
6# �+�����
$?
6���L�O(	
@� ¥ � �

�� �I
�
�O���+�;���
�	
6�O(	
@� � ���+*
��� �
�
I
�������
��
@��* #B�l
3��# �a������
6# �+��K�(	� Qa�
&B&;(	�a����
�
6#B��8�� �
$ � ("�;* � K��� ;�	�z
6�
(�
�
6�	�



� � � ��	�� � ��� 	(
 �����	
 	(� � � � �9��� ��������� ��	�� ����� 
 
 ��
 �	��� 	���� ���

I;(=�O("&7& �
&���� I�&B# �	# 
 �� �I
�
�O���+�
���
��
��O(	
����Y���m*=� *=�����m*�#B��8�(�& 8�����# 
6��%vQ?#7&B& ������������
R �I�
���(�� � � � � � $��O(
��
6# �+��
$Y�
�@�������}#7��& ��8 (=��# 
3��%�# �}
3#7%z�:QR# 
6�)( &7#7�	��(
� �� �% � �
�Y�
$?I
���+�������M���T� 1 � �������"���
��K 
6��# �:(�& 8�����# 
6��% ��(��
� �:��#7%� �&x(�
@��*�#B� &7#B����(
������k� ��
��
3# ("&|
3#7%z� 1
��

�+�
	�[ q >�6$UR>:�¦B�>GA�I?>G8 � w � w & Z$�hB�>GA�I?>G8 � w � w ¥ X�Z�m
I=A�F$AKU�9<;R9<AgJ � w � w ¥#\ Z$H"J$@ �¦>G8�H"I?� � w � w � �
;?AdU^B�A"�(;?B$H";h;?B�>GI?>E>k�%9TUR;L>k�jF$HNJ$@%>GILi�I4H"F�B$Ul9<J+;=B�>DH"F�F�I?A�F�I^9_H";=>¸U&9]­G>#U�;?A�SkAgJ$U^;?I?6$Sk;L;=B�> � � ¼ u�I4H";?>
>GI?I?AgI?u�I?>#@%6$Sk;^9]A�J�SkA�@%>#U �

�
w��hB�>eU&9]8�9b`THNI^9];�VrA"MPmnI?A�F
AKU&9];^9]A�J � w � w ¥#\ ;?Ad¬�>G8d8rH � w � w � 9]8dF%`b9]>#UE;?B$H";

;?B�>#U^>E>GI?I?AgI?u�I?>#@%6$Sk;^9]A�J�SkA�@%>#U��h9b`b`¶F
>GI^M�A�I?8 HgU�@%>#U?SkI^9]7
>#@29<J�¬¶>G8d8�H ¼ w � w ¥ w/�hB�>LI?>#UR;�A"M�;?B�>LF�I=AKA"M
A"M
;?B�>Ea$I4U^;ES=`TH�9<8 9_Uh9_@%>GJ%;^9_SGHW`
;?A�;?B�>DF�I?A%A"M
A"MP�hB�>GAgI?>G8 ¼ w ¼ w ¼ w
��V���>G>GF%9]J�iy;=I4H�S=�+A"Ml�LB%9_S=B S=`]6$U^;=>GI4UeA"MhF$H"I^9];^V�iKHN;?>#UeH"I?>�}k6�J$U?HN;^9_U&a$>#@�~�Z 9];E9TU¸M�H�9<IR`<VzU&9]8dF%`]>

;?A�U&9]8�6%`_H";?>r;?B%9_U�HW`]i�A�I^9];?B�8 9<J�`b9]J�>#H"I�;^9]8d>�AgJsH�U^>#fg6�>GJ%;^9_HW`l8�HgS?B%9]J�>���H�U?U^6�8:9<J�i�;?B$H";eF
A"9]JK;?>GI
I?>kM�>GI?>GJ$Sk>#U�B$H#|g>e6�J%9<;eSkAKU^;±�4w
�hB�>E9_@%>#H�9_UEU&9]8�9b`THNI{;?A2;?B$H";h6$U^>#@r9]JQ�hB�>GA�I?>G8 � w X�w � w

� ,�A!)�
�� �~� � �H� �?���)��("� �;(=��'�
6�"# �:���+����
3�� ;��
3# �+�f
���� � 
�("#7� (	��'�%�I�
@��
6#x��("&7& '�8����+*L&7#7�	��(
� ��
3#7%z�:�
� ����+*�( � & �)("�;*L*
�����+*�( � & �����m*=���z�
$ ("��' ���U����
M("��
��O(	
@� 1:p �C(;�	�"# �����f��(�
@���z���=������*�#B��8 ¥ � � Kc�+����������*
%z�
���
& 'l�
(
��'z
3�����O(	
3# ��� �
$ 
3������ �% � �
� �
$�8 (	
���� � ��
�Qa���
���� ;����������# ���f& �����
& � �
$�
6�������+����
6�@ ;��
6# �+� ("�;*I
�����5# � & ' �+%�# 
a
6�	� & (	��
 $O��QJ�
���T� � ������*� 
��
6# �U�o���m*=��� 1
� ,�A!)�
�� �~� � � � F �}��(����T�
I�& (
���?
3���:(	�M�� �%�I�
3# �+�z
3�;(	
?I
�+#7��
@�
�a����$��
���
�;�����R�;(	���0 ���# 
 ������
aQ?# 
6�z
6�	�
(	���5 "%oI	
6# �U� 
6�;(	
0����
6�@# ���"#7��8 ¡D��`]A�ih¢�� � # 
��}�M
@������*�(	
?(fI;�U#7��
@�
�?�;(	� ¡���`]A�iL¢�� ������
 1RF �o*
��
3��# � � '���+�;��(	
@�
�;(	
6#7�	8)
3���l�� �I
�
�O���U�;���
��
6��(	
����Y���m*
��� QR# 
6�z���+%z�?8����+*o���+*
�z�
$a& �
��8�
6� ¡D��`]A�il¢ �51ap ���:#B�����
�
���+*
� ��(�� � � *=�����m*
��* � ' ¡���¢ � `<Agil¢ � 
�( � & � & ��� ���� �I�� X ���a# 
?��("� � � *
�����+*
��*��T���	 �����# ���
& ' Z ("�;*f
6�	��+ �
@�
�Y���m*
�f���
Q9���+��
M("#B��� ¡���¢ ��`]A�il¢ � ��'�% � �U& �?�
$ & �
�	8�
6� ¡���`<Agil¢ �51 p �����+ �
@�
�Y���m*
����("�)���
Q � �*
�����+*
��*n#7��&7#B����(
�c
6#B% �0 ���#7�	8 ¡���¢ ��`]A�i�¢ � I
�+#7��
@�
�Y�T��$O�
�T�
�;�����}# $~Qa�: 	�M�:( �;(	
6 ���("&�8��
���
�O("&B# 
�(	
6# �+�l�
$

6�	�:�� �I
�
�O���+�;���
�	
6�O(	
@� � ���m*
���}
��f(�&BI��;( � ��
��}�
$ ��# 
�� ¡��_`]A�ih¢ �51
� �	� � ����� 	B5�����*
5�	!/ �
� �_� ���x�����
��	���	!����� �1��- 9��
	s���!���0�&���

5�6�F$>GIkSkA�J$Sk>GJK;=I4H";?A�IhH"J$@�>k��F$H"J$@%>GIlSkA�@%>#U
�¦9c`b`�F�I?A�7$H"7%`]VdA�J%`]V�7$>�6$U^>kM�6%`
9]JYSkA�@g9]J�i�U?S=B�>G8d>#U
6$U�9<J�i
`]A�J�ie7%`]AjS=�e`]>GJ�i�;=B$U �"M�A�I�U^8�H�`c`�7%`]AjS=�e`]>GJ�i�;=B$UGZ�8�HNJKVe7
>G;?;?>GI�U^F
>#S=9TH�`²SkAj@%>#U
H"I=>l�%J�A"�LJ�w��¦B�>l;=I4H�@%>Gu
A ��A"M�I4HN;?>L|�>GI4UR6$U
>GI?I?AgI�;?A"`]>GI4HNJ$Sk>{A"M�;?B�>EU^6�F$>GI4SkAgJ$Sk>GJK;?IkH";?A�ILSkA�@%>#U�;=B$H";
�h>{B$HW|�>{SkAgJ$U^;?I?6$Sk;?>#@�9TU
J�A�;
J�>#H"IR`<VdH�U i�A%Aj@�H�U/;=B�>L;?I4H�@%>GA ��A�7�;4HW9]J�>#@�7%V�;=B�>l>k��F$H"J$@%>GIhSkAj@%>#U
SkA�J$UR;?I?6$Sk;?>#@�9]J+¹�B$H"F�;?>GI � w



��� � ����� ����� ��� � �5� ��� 	�� ��� �9� �4� � � ���
	�� �����9� ���
�
	(��� �
	��
�	���
����� � �
	�� �?


� JrA�6�I�|�9]>G�DZ%�h>LB$HW|�>LH�@�@%>#@rHE`]A�;�ANM¶>k��;?I4H�I?>#@%6�J$@�H"J%;
9]J%M�A�I?8�H";R9<AgJd9]JrA�I4@%>GI�;=Ae8�H"��>L;=B�>{SkAj@%>#U
>GJ$SkA�@�H"7%`]>:HNJ$@+@%>#SkAj@�H"7%`]>�9]J+`b9]J�>#H"Ie;^9]8d>�w��¦BK6$UGZ[�l>D@%A2J�A�;�M�>G>k`
;?B$H";�9];L�hA�6%`_@+7
>�H"F�F�I?AgF�I^9_H";?>
;?A�6$U^>{;=B�>#U^>¸SkA�@%>#UhA�J+HDS=B$H"J�J�>k`�9]J+�LB%9_S?Br7$H"J$@%�h9_@%;?Br9_ULHN;lHeF�I=>G8�9]6�8�w ��A"�h>G|�>GI#ZW9bMPAgJ�>{B$H�U�H
M�H�U^;LS?B$HNJ�J�>k`��h9];?B�7$HNJ$@%�h9_@%;?B�;?AdU^F$HNI?>�Z%;?B�>GJ+9];L8�9]i�B%;L7
>eI?>#H�U^A�J$HN7%`<>�;?A�6$U^>e;?B�>DU^6�F
>GI4SkA�J$Sk>GJ�u
;?I4HN;?A�IeSkAj@%>#U�;?B$H";E�l>�B$HW|�>dSkA�J$U^;=I?6$Sk;?>#@�B�>GI?>�w � J�F$H"I?;^9_Sk6%`_H"I#Z¶9cMLA�J�>�B$H�UeH2M�H�U^;DS=B$H"J�J�>k`�Z/;?B�>GJ
;?B�>dSkA�8dF�6�;kH";^9]A�J$HW`
�hA�I?�rJ�>G>#@%>#@Q;?Ar>GJ$SkAj@%>�HNJ$@y@%>#SkA�@%>�;?B�>�>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�i+SkAj@%>#U�6$U^>#@QSGH"J
7$>eHEi�I?>#HN;?>GI�7
A�;?;^`]>GJ�>#S=�D9]J+SkA�8d8�6�J%9_SGH";^9]A�Jr;?B$H"Jd;=B�>LI?>#@%6�J$@�H"J$SkVdANM¶;=B�>{SkAj@%>�w � A�I�H"JrH"J$HW`]VjU�9TU
A"MLF$Ag;?>GJK;R9TH�`¦H"F�F%`b9_SGH";^9]A�J$U�ANM�`]A�J�iQ7%`]AjS=�Q`]>GJ�i�;?B.>GI?I?A�I=u�SkA�I?I?>#Sk;^9]J�iQSkAj@%>#UGZ/�h>�@g9]I?>#Sk;�;?B�>dI=>#H�@%>GI
;?A � �
9]> \ � 
 w

�¦B�AKU^>Q�LB�A�@%>#U�9<I=>z;?A.9]8dF%`]>G8d>GJ%;y;=B�>#U^>sSkA�@%>#U�U^B�A�6%`_@³SkA�J$U&9_@%>GIQ;?B�>�9_U?U^6�>#UQ@g9_U?Sk6$U?U^>#@ 9]J
5�>#Sk;^9]A�J � w � wz�hB�>GVsU^B�Ag6%`T@�HW`_U^AQ7$>�HW�LH"I?>d;=B$H";�A�6�IdSkA�J$U^;?I?6$Sk;R9<AgJ��¦HgUeA�F�;^9]8�9]­G>#@ M�A�I�>#H�UR>�A"M
>k��F%`c9_SGH";R9<AgJ H"J$@�;?B$HN;+;?B�>GI?>zH"I?>Q8�H"J%V�F$H"I4HN8d>G;?>GI4Ur;?B$HN;�A�J�>zSGH"J�|�H"I?V��LB%9_S?B��l>QB$HW|�>�J�A�;
@g9_U?Sk6$U?U^>#@�w � A�Id>k�$H"8dF%`]>�Zh9];d8:9<igBK;r7$>QH�@%|�H"J%;4H"ig>GA�6$U�;?Az6$UR>�>GI?I?AgI?u�I?>#@%6$Sk;^9]A�J(SkAj@%>#U2A"MeI4H";?>#U
A�;?B�>GI�;?B$H"J � � ¼ 9]J�;=B�>DI?>#Sk6�I4U�9<|g>DSkA�J$U^;?I?6$Sk;R9<AgJ�w
��A"�h>G|�>GI#ZW;?B�>hI?>#H�U^A�J�;?B$H";/�h>¦@g9_@�J�Ag;PH";=;?>G8dF�;/;?A{AgF�;^9]8�9]­G>L;?B�>h;?I4H�@%>GA �:ANM²I4H";=>�|�>GI4UR6$U/>GI?I?A�I

;?A"`]>GI4HNJ$Sk>h9]JdA�6�IlSkAgJ$U^;?I?6$Sk;^9]A�J�9_U
;=B$H";
�h>L7$>k`b9]>G|�>E;?B$H";�HEJ�>G��9_@%>#H��h9b`c`�7
>LI?>#fg6%9<I=>#@�;?ADSkA�J$U^;=I?6$Sk;
SkA�@%>#UEA"MPIkH";?>�HNJ$@+>GI?I?AgI{;?AN`<>GIkH"J$Sk>�SkA�82F$>G;^9];^9]|�>d�¦9<;=B�;?B�>��L9b`]7$>GI?;?u���HNI4U^B$H"8dA"|�7$A�6�J$@�we�hB$H";¦9TU
A�6�I�i�AKHW`�´�;?A+A�7�;kHW9]Jz`b9]J�>#H"I?u�;^9]8d>+>GJ$SkA�@�H"7%`]>yHNJ$@z@%>#SkAj@�HN7%`<>+>GI=I?A�I?u�SkA�I=I?>#Sk;^9]J�izSkAj@%>#U��h9];?B.I4H";?>
H"J$@r>GI?I=A�Ih;?A"`]>GI4H"J$Sk>DH�U¦i�AKA�@rH�Uh;?B�>e7
>#U^;L�%J�A���JYSkA�@%>#UGZ��LB$HN;?>G|�>GIL;?B�>k9]I{H�`<igA�I^9];?B�8�9_Se>kt+S=9<>GJ$SkV�w
xL6�I�M�>G>k`b9]J�i+9_U�;?B$H";E;?B%9_ULi�A%HW`�9_U{HgS?B%9]>G|�HN7%`<>rH"J$@+;?B$HN;{;?B�>��hA�I?�29<JQ;?B%9_UES?B$HNF�;?>GI¸SkAgJ$U^;^9];?6�;?>#UEH"J
9]8dF$AgI?;4H"J%;DU^;?>GFz;=A��LH"Ik@�U�9<;WZ�7�6�;D;=B$H";E9];:SGHNJ�J�A�;e7$>+H�S=B%9<>G|g>#@z7%VyU&9]8dF%`]>+8dA�@g9ba²SGH";^9]A�J$U�A"MhA�6�I
Sk6�I?I?>GJ%;{SkA�J$UR;?I?6$Sk;^9]A�J�w



���������
	�� �

� ��� ��
�� � ����� ��� ��� ��� �

«�B�A"`]A�igI4H"F�B%9_SdF�I=AKA"M{U^V�U^;?>G8 9_U�HQU^V�U^;?>G8 A"ML�LI^9];^9]J�izH"J$@.S?B�>#S=��9]J�iQF�I?A%A"M�UE9]J��LB%9_S?B.A�J�>+SGH"J
F�I?A�7$HN7%9c`b9_U^;^9_SGHW`b`]V�S=B�>#S?��;?B�>h|�H�`c9_@g9];^V�ANM¶HEF�I?A%A"M²7%V�>k�[HN8�9]J%9<J�i�A�J%`]VdH�M�>G��A"M
9<;kU
7%9];4UGw � M�U^Ag8d>GA�J�>
;?>k`b`_U�V�A�6Q;?B$H";e;?B�>GVQB$HW|�>d��I^9];?;?>GJzH+B�A"`]A�igI4H"F�B%9_SdF�I=AKA"MhA"M¦H�;?B�>GA�I?>G8�Z�;?B�>GJz;=B�>GI?>�9_UDH+U&9]8dF%`]>
F�I?A�Sk>#@%6�I?>�7KV��LB%9_S?BQV�Ag6ySGH"JQI4H"J$@%Ag8�`]V�S?B�A%AKU^>dH:M�>G�³7%9];4UEA"M�;?B�>�F�I?AKANM�;?A�>k�$H"8�9]J�>�Z�F
>GI^M�AgI?8
HdU&9]8dF%`]>dSkA�8dF�6�;kH";^9]A�J+A�J+;?B�>#UR>D7%9];4UGZ$HNJ$@�@%>#S=9_@%>��LB�>G;?B�>GIL;?ArH�SGSk>GF�;LA�ILI=>^·�>#Sk;L;=B�>DF�I?A%A"M?w �
A�6
�h9b`b`nH�`<�LHWV�UlHgSGSk>GF�;{H�|�HW`b9_@�B�A"`]A�i�I4H"F�B%9_S�F�I?AKANMRw�¹�A�J%|�>GI4UR>k`<V�Zj9cM
;?B�>eF�I?Ag7$H"7%9b`c9];^V+;?B$H";hV�Ag6�H�SGSk>GF�;
9_ULigI?>#H";?>GIh;?B$H"J ¥ � � Z%;?B�>GJ�;?B�>eF�I?A%A"M
;?B$H";LV�Ag6+>k�[H"8:9<J�>#@�8�6$U^;L7$>�|�>GI?V+S=`]AKU^>D;=A�H�B�A"`]A�i�IkH"F�B%9_S
F�I?A%A"M{A"ME;?B�>�;=B�>GA�I?>G8#��;?B%6$UGZ�H�F�I?A%A"M{A"M{;=B�>+;?B�>GA�I?>G8 @%A%>#UD>k�%9_U^;#w �
A�6�SGH"J.I?>GF$>#H";2;?B%9_U�;?>#U^;
H�M�>G��;^9]8d>#U�;=AyAg7�;4HW9]J�H"J�HNI?7%9];?I4H"I^9b`]V.B%9<igB�@%>Gi�I?>G>�A"M¸SkA�J%a²@%>GJ$Sk>Q;?B$HN;�;=B�>+;?B�>GA�I?>G8�9_U�;=I?6�>�w
�h>G8�HNI?��H"7%`]V�Z�H"J%V�;?B�>GAgI?>G8�;?B$H";hB$H�U�HdSkA�J%|�>GJK;R9<AgJ$HW`�F�I?A%A"M
B$H�ULH�B�A"`]A�igI4H"F�B%9_SeF�I?A%A"M?w

¹�A�J$U^;?I?6$Sk;R9<AgJ$UeA"MhB�A"`]A�i�I4H"F�B%9_S2F�I?A%A"M�U�®�Z �LB%9_S?B�H"I?>�H�`TURA��%J�A���JsH�U �#*���1 � 8���*�� 1�� 8 *�) )�-1�DH"J$@
8 *�)�� ���
"�% ""�
�#"�$���%�% + $
�(��$������
% � 8 *�) )�-1�GZh�l>GI=>�@%>G|�>k`]A�F$>#@�9]J�HzU^>GIR9<>#UrANM¸F$H"F
>GI4U�� � � ¬ \%¥ Z � � ¬/5 \�¥ Z
� �¸¬ ¯ \%¥ Z%«�5 \ � 7�Z�«e¬�O ¯ \ � 
 ��B%9TS=BySk6%`]8�9]J$H";=>#@+9]J�;?B�>EM�AN`c`]A"�h9]J�ir;?B�>GA�I?>G8�´

� �+,��K

,�A � � � �=�9u � ��� � p �������T�
% y��	��
 � � �D("�D(���'"%oI	
���
3# ��("&7& 'C8����m*W�
���T��� ���������T����
6#7�	8 ���+*
�C�
$
� �	������ �6)#&*7��%&,G67,&� #&*7�<#&��%&��,�=,-157-3@&!$#0)*=,4 9) �2)(��"!$#&% '")*#&!$+�%,��#&��()��,&8�%9+-.B�QK)%&�	��;B,&"	,&#&����,�+-2CEQ*I+-8�*�#&*7�<#&*)���A%&��� #&�

.B��K7%&��S���(�+-,GK7%&��,&��2	#&��(�+-2! �2���2)8��	(7��(�;H�A%&�! �#�N � *	+-, ��2)8��	(	+-273M+-,<2)��8���,&,� �%&"=+F;?#&*7�QK)%&�	��;?8R*7��8 
���%G+-,<#&�/%&672�+-2�KB��4-" �
4-��3  �%9+-#&*7��+-8�#9+-���C��% %&�� �($��2	4-"5 �8��A2),&#� �2	#/2	67��.D��%Q��;G.	+-#&,/��;G#&*7�=#&*)����%&���0N � *7��"!6),&�=#&*7�=#&��%&� )�!$-&23#&2�465746'8�"4:9/#15:5�;
93=,+093>&#&2�57+)#&�Q(7��,&8�%9+-.B�Q,&"	,&#&����,�+-2CEQ*I+-8�*C#&*)��K7%&�	��;�8R*7��8 
���%�+-,� 14F4-��E���(�#&�@%&�� �(=#&*7����2	#9+-%&� ,&#� �#&������2	#G��;D#&*)�<#&*)����%&���
 �27(5%&672'+-25KB��4-"	2)�A��+  14 #9+-����N � *7�=K76)%&KB�A,&����;<#&*)�=��2)8��	(7��(5#&*7����%&����, +-,Q(	+-,&8�6),&,&��( ;H67%&#&*7��% +-2 �I��8�#9+-��2��)N �)N

&�\



��� � 	 ��	 �(� �?��� �#��� �
	�	?
�


%�#7��#B%� �% ���
&x(�
3# �	� *�# ��
M("�;��� 3 �� ;�	��
6�;(	
 
6�	�
��� # �?(�I
�+& '"���+%�# ("& ��
3#7%z�z(�& 8�����# 
6��%9
6�;(	
 Q?#B&7&+*
��
��
�@%o#B���
Q?�	��
6���
�Y(z8U# ���
�0Qa� ��*�# � (0���m*=��Qa� ��*��
$ �f1�p ���
��K $�� �~("��'o���U����
M("��
 � K+
6���
�T�z��� # ��
@�l(�I
��� � ( � #7&B# ��
6#x�("& 8����@# 
6�"% � 
6�
(�
 ����I;����
@� � d � #B��I� �
@�5K � � � § � ® §
�����=§ � � §��e� Km("�;*f�@ ����z#B�:
6#B% � `]A�i�� � ® 
 ¢ �� ;�	��
6�;(	



 � �+��& 'f����(
*
�?(����+����
M("��
z�" �% � �
�a�
$ � # 
@� $����+%v��(;�	�0�
$ # 
�� � d � #7�"I� �
����

 # $ � � ¨ �d�^¥�� $���� ���+%z���	#7�O�	 "# 
 ¥ 
3�;(	
)����I;����
@�	� #B��I� �
@�C�
$ & �
��8�
3��� ¢ ® §����
�?§4¢ � (��
*9# $
� .e¨ �2� � .�� Q?�	�
��� � � .&�
¨¤¢ . Ka$�� � ��(
�	� 0 KY("�;* ¥ (
�����
I�
@� �+�D#B��I� �
 X � ® §��
���?§ � � Z K 
3���
�
6���
�T��# �?(z��
6�@#7��8 � �� ;�	��
6�;(	
 � (
�����
I�
@�?�+�:
3������� #B��I� �
@�lQR# 
6� I;�T� � ( � #B&7# 
�' ���c%z� �T�������
�@K�
6��# �
�M
3��#B��8 � ��(�� � �o���+%�I� �
@��* $M�T�+% ¥ ("�;* � ® §
���
�?§ � � #7��
6#B%z� �	� ��`]A�i
� � ® 
 �	��� �


 # $ 
3����I
��� � ( � #B&7# 
�'z
6�;(	
 � (
�����
I�
��?�U� #7��I" �
�� � � � §����
�^§ �
�
§��e� # �Y8+�T��(�
@�
�~
6�;("� ¥ � � K 
3���
��
6���
�T�

��� # ��
@� (��	#B�O�	 �# 
 ¥ 
6�
(�
?(
�����
I�
@� �L#7��I" �
��}�
$Y& �
��8�
6�	� ��¢ ® §
���
��§k¢ � � ("�;*���
6�@#7��8�� � ® §��
���?§ � � �
$
6��� ��� �@������I
�+�;*�#B��8:& �
��8�
3��� �� ;�	� 
6�
(�
 ¥ (;�����
I	
����+�?#7�"I� �
 � � ® §��
���?§ � � � (��
* $[���2��¥��k§ � �R��� 3 � ¼
(��
* $[���2� � .T�4§ � .��l� 3 � ¼ $����~��(;�	� 0 �


 � �+��& 'f ������ ¡D��`]A�i � ¥ � � ��(��
*
�+% � # 
@��� ("�;*�K � �;(	� ��# 
�� � ¥ � � � ® 
 1
q >D�h9b`b`�>k�jF%`]A�I=>D�LB%V+;?B%9_UE;?B�>GA�I?>G8 ;4H"�g>#Uh;?B�>eM�A�I?8 ;?B$H";¦9<;D@%A%>#U¦`THN;?>GIL9]JQ;?B%9_UeS=B$H"F�;?>GI#wL� A

U^>G>�B�A"��9];E9]8dF%`b9]>#UDHrU^;4H";=>G8d>GJK;eU&9]8�9b`_H"ID;=A�;?B�>�9]J%M�A�I=8�HW`�U^;4H";?>G82>GJK;Ei"9]|�>GJzH";L;?B�>dU^;kH"I?;LA"Mh;?B%9_U
U^>#Sk;^9]A�J�Z[�l>D@%IkH#��;?B�>EM�AN`c`]A"�h9]J�i+SkA�I?A"`b`_H"I?V�´


��+
��+F F�)�
�� ��� �~� # p ���
������� # ��
��z(fI
��� � ( � #B&7# �M
3# �fI
�+& '����+%�#x(�& ��
6#B% �z
3 ���#B��8�%:(
�	��#7��� � 
3�;(	
l(
�����
I�
��

�Qa��#7�"I� �
���KY(f*
���6�	��#7I	
6# �U�)�
$?()�	#B�O�	 �# 
 ¥ ("�;*C( Q?# 
6������� �:1 � ����(
*
�}�+��& ')(f���+����
M("��
��� "% � �
�Y�
$
� # 
�� �
$a# 
@�?#7�"I� �
 � ("�;*  ������ �+��& ' ¡���`]A�i4� ¥ � � ��("�;*
�+% � # 
@� 1 � $~
3���
����# � ("�:(�����# 8U��%z�
��
a
6�;(	
 � (	
3# �@jm���
¥ K 
6���
��
6���
�T� # �l("� #7��I" �
 � 
6�;(	
?QR#7&7& ��(" ���� � 
@� (
�����
I�
 QR# 
6�fI
��� � ( � #7&7# 
�' � 1 �|�+�	���
�����
& '5K # $a
6���
�T�
# �?("�o(	����# 8+��%z�
��
 �
$ � 
3�;(	
 ��(" ������ � 
@�)(
�����
I�
 Q?# 
3�)I
�T� � ( � #7&B# 
�'08+����(	
��
�~
3�;("� ¥ � � K+
6���
� ¥ �
(��?(
�6(	
6# �@$�'�#B��8 (	����# 8+�"% �
�	
 1
�hB�>��h9];?J�>#U?U��³9]JQ;?B%9_UeSkA�I?AN`c`_H"I=Vr9TUeH2B�A"`]A�i�IkH"F�B%9_S�F�I?A%A"M�;?B$H";{¥�B$H�UeHrU?H";R9TU�M�Vg9]J�iYH�U=U&9]i�J�8d>GJ%;#w
� A�@%>GI^9]|�>DAg6�I¸H�U=U^>GI?;^9]A�J�H"7
A�6�;LF�I?A%A"M�UhA"M
;?B�>GA�I?>G8rUGZ��h>eA�7$U^>GI?|g>e;?B$H";L;?B�>�F�I?A�7%`]>G8 A"Mn@%>#S=9_@g9]J�i
�LB�>G;?B�>GI�HNJKV(U^;4H";?>G82>GJK;dB$HgU+H.F�I?AKANMDA"M:H�i"9]|�>GJ(`]>GJ�i�;?B�SGH"J�7$>zSkA�J%|�>GI?;?>#@ª9]JK;=A�HzF�I?Ag7%`<>G8
A"MD@%>#S=9_@g9<J�i��LB�>G;?B�>GI+HzSk>GI?;4H�9<J(S=9]I4Sk6%9];+B$H�U�H�U?H";^9_U&M�V�9]J�i�H�U?U&9]i�J�82>GJK;#w � U&9]J�i.;?B�>�;?>#S=B�J%9_f�6�>#U
A"M � � � ¬/5 \�¥ 
 Z
A�J�>�SGH"JzU^B�A"�³;?B$H";L;=B�>:U�9<­G>�A"M�;=B%9TUeS=9]I4Sk6%9];��h9b`c`�7
>�i�I?>#H";?>GIE;?B$H"J�;?B�>�U�9<­G>2A"M�;?B�>
U^;4HN;?>G8d>GJ%;lANMP;?B�>e;=B�>GA�I?>G8¤H"J$@29];4U�F�I?A%A"M
7KV+H";h8dAKU^;EH�F$A"`]V%u�`]A�iKH"I^9];?B�8:9TS�M�H�Sk;?A�IWw



� 	���	 ��� �?��� �#��� �
	�	�
�
 � �

�¦B�>z8�HW9]J SkA�J%;?I^9]7�6�;^9]A�J³A"M�;?B%9_UyS=B$H"F�;?>GIWZ¸�¦B�>GA�I?>G8 � w � w ¥ Z¦9_U�H�UR;?I?>GJ�i�;?B�>GJ%9]J�i�A"M��hB�>GA�u
I?>G8 � w ��w ¥ 9<J��LB%9_S?B³;?B�>QB�A"`]A�i�I4HNF�B%9TSvF�I?AKANMRZ���Z{B$HgU+U&9]­G>�¡D�!� ¥ � ®�¯�° �4Z�M�AgIYH"J%V���� ��w��hB�>
U&9]­G>+A"M{;=B�>�F�I?A%A"M{�¦9c`b`{@%>GF$>GJ$@ªA�J.;?B�>�J%6�8�7$>GIdANM�fg6�>GI^9]>#U�;?B$HN;�;=B�>�F�I?A%A"M¸S=B�>#S=��>GI�8�H"��>#UGw � M
�h>�HW`b`]A"� ;=B�>DF�I?A%A"MlS=B�>#S?��>GI�;?A�8rH"��>DH�U�8�H"J%VYHgUd¡���`<Agi4� ¥ � �lfg6�>GI^9]>#UGZ�;?B�>GJ��h>��h9b`c`
7$>dH"7%`]>�;?A
SkA�J$U^;=I?6$Sk;LF�I?A%A"M�UhA"MPU&9]­G>(� ¥ � ��`<Agi � ¥ � � � � � ����� ��� � � � 
 w

��������� 	 �n	N�&�����s�
3r��0����
	��
�

xL6�I+SkA�J$U^;?I?6$Sk;R9<AgJ�A"M¸B�AN`<Agi�I4H"F�B%9_S�F�I?A%A"M�U�M�A"`b`]A"�{U�;?B�>�i�>GJ�>GI4HW`EF%`THNJ�6$U^>#@ 9<J � � � ¬/5 \%¥ 
 w��hB�>
H"6�;?B�AgI4UhA"M�;?B$HN;LF$H"F$>GIE>k��F%`TH�9<J�>#@vB�A��³;?A�SkAgJ$U^;?I?6$Sk;EB�A"`]A�i�I4HNF�B%9TS�F�I?A%A"M�U�A"M�U&9]­G>Q¡D�!� ¥ � ®�¯�° �4Z�M�A�I
H"J%VD�L���[ZG9]J��LB%9_S?B�;?B�>�F�I?A%A"M²S?B�>#S=��>GI/I?>#H�@�U�¡D��`]A�i � ¥ � ��7%9<;kU/A"M$;?B�>�F�I=AKA"M?w � J�A�I4@%>GI/;?A{SkA�J$U^;=I?6$Sk;
U^6$S=BsU^8�H�`c`�F�I=AKA"M�UGZ�;?B�>GV�a$I4UR;eB$H�@�;?A�@%>G|�>k`]A�F�H"JQ>ktYS=9]>GJK;��¦HWV�;?A+;?I4H"J$U�`THN;?>dH"JKV�F�I?A%A"M�9]J%;?A�H
U&9]8dF%`]>�Z/�h>k`c`]u�U^;=I?6$Sk;?6�I?>#@�M�A�I?8rH";#w � J�5�>#Sk;^9]A�J � w ¼ w ¥ Z
�h>�F�I=>#U^>GJK;DH+U�9<82F%`<>GI�7�6�;DU&`b9]i�B%;^`]Vz�h>#H"��>GI
8d>#H"J$U:A"M�HgS?B%9]>G|g9<J�i.;?B%9_U�;?IkH"J$U&`_H";^9]A�J�w��¦B�>rM�I4HN8d>G�hA�I?�zF�I?>#UR>GJK;?>#@�9]J�;?B%9_U�U^>#Sk;R9<AgJ�U^B�A�6%`_@�7
>
U^6%tYS=9]>GJ%;LM�A�Ih8dAKUR;{H"F�F%`b9_SGH";^9]A�J$UGw � J�5�>#Sk;^9]A�J � w � Z%�l>e>k��F%`_HW9]JQB�A��(A�6�I�;?>#S?B�J%9_fg6�>#U{SGHNJ�7$>�M�6%`b`]V
9]JK;=>Gi�I4H";?>#@r�¦9<;=B�;?B�>EM�I4H"8d>G�hA�I=�dA"M � � � ¬/5 \�¥ 
 w

xL6�I2B�A"`]A�i�I4H"F�B%9_S�F�I?AKANM�UdHNI?>+7�6%9b`<;2M�I?A�8 U^F$>#S=9_HW`eF$AN`<V%J�A�8�9_HW`e>GI?I?AgI?u�SkA�I?I?>#Sk;R9<J�i.SkAj@%>#U2;?B$H";
B$HW|�>d>ktYS=9]>GJ%;�S=B�>#S?��>GIkUDH"J$@�|�>GI^9ba$>GI4UGw � J�5�>#Sk;^9]A�J � w ¥ Z/�h>�@%>ka$J�>�S=B�>#S?�g>GI4UDH"J$@�|�>GI^9ba$>GI4U±Z�H"J$@
@%>G|�>k`]A�F�;?B�>e;?>GI?8�9]J�A"`]A�igV+�l>e�¦9c`b`
6$U^>e;?A�@g9_U?Sk6$U=UL;?B�>G8�w

5�>#Sk;R9<AgJ � w � 9_U
@%>G|�A�;?>#@�;?Ae@%>ka$J%9<J�i�;?B�>�F
A"`]VKJ�Ag8�9_HW`²SkAj@%>#U/;=B$H";��h>�6$U^>LH"J$@�;?AE@%>G8dA�J$U^;?IkH";^9]J�i
;?B$H";
;=B�>GVDB$HW|�>h;?B�>{S=B�>#S?�g>GI4U
H"J$@�|�>GIR9ca$>GIkU
;?B$H";
�h>L@%>#U&9]I?>�w��¦B�>L8�HW9]JdU^;4H";=>G8d>GJK;
ANM²;?B%9_U�UR>#Sk;^9]A�J�Z
�hB�>GA�I=>G8 � w � w ¥#\ ZP9TU+HNJ�9]8dF�I?A"|�>#@�H"J$HW`]VjU�9TUrANM¸;?B�>�}=`]A"�Lu�@%>Gi�I?>G>�;?>#U^;^9]J�iK~�6$U^>#@ª9]J�«EI?A�IkHzH"J$@
5KHWM�I4H � «D5 \ � 7 
 ��9];dU^B�A"�{UE;?B$HN;D;?B�>d;=>#U^;^9]J�i��hA�I?��UeA"|�>GIDH�@%A�8�HW9]Jz��B�AKU^>+U&9]­G>d9_UE`b9]J�>#H"I�9]J.;?B�>
@%>Gi�I?>G>h7
>k9<J�ie;=>#U^;?>#@�w q >�F�I=>#U^>GJK;/;?B�>�8�H";?>GI^9_HW`%9]J�;?B%9_U
U^>#Sk;^9]A�J�6$U&9]J�ie;?B�>
`_H"J�ig6$H"i�>��h>h@%>G|�>k`]A�F$>#@
9]Jz5�>#Sk;^9]A�J � w ¥ w
� J�5�>#Sk;^9]A�J � w ¼ Zn�l>QSkA�8�7%9]J�>�;?B�>QH"J$HW`]VjU�9TU:M�I?A�8 5�>#Sk;^9]A�J � w � �h9];?Bª9T@%>#HgU�M�I?A�8 � � � ¬P5 \%¥ 
 Z

� «�5 \ � 7 
 Z�HNJ$@��b5�6$@ \ ��
 ;=A�@%>G|�>k`]A�FsI=>k`THN;^9]|�>k`]VsU&9]8dF%`]>�B�AN`<Agi�I4H"F�B%9_S�F�I?A%A"M�UE;?B$H";DSGH"J�7$>�S=B�>#S?�g>#@
7%V�>k�$H"8�9]J%9]J�iyHrSkA�J$U^;4H"J%;EJK6�8�7$>GIeANMlU^>Gi�8d>GJ%;4U�A"M�;?B�>�F�I?A%A"M�U±Z�>#H�S?B�A"M¦U�9<­G> � ¢�`]A�i � � ® 
 ¢/wD�hB�>
F�I?A%A"M�Uh9]JQ;?B%9_UeU^V�U^;?>G8 SGH"J�7
>�6$UR>#@�;=A�F�I?A"|g9_@%>�F�I=AKA"M�UhA"M�8rH"JKV+;^V%F$>#U�A"MlU^;4HN;?8d>GJ%;4UGZ%9]J$S=`]6$@g9]J�i
S=9]I4Sk6%9];DU?H";^9_U&a²HN7%9c`b9];^V�wl�¦B%9TUEU^>#Sk;^9]A�J�B$H�Uh;?B�I=>G>eF$H"I?;4UGw � J�;?B�>�a$I4U^;#Z%�h>eF�I?>#U^>GJ%;L;?B�> ����u�SkA�82F%`<>G;=>
F�I?A�7%`]>G8 6�F$A�J���B%9TS=B��h>+7$H�UR>�A�6�I2F�I?AKANM�U^V�U^;?>G8�w � J�5�>#Sk;^9]A�J$U � w ¼ w � H"J$@ � w ¼ w ¼ Z/�h>�F�I?A"|g9_@%>



� � � 	 ��	 �(� �?��� �#��� �
	�	?
�


H"J�HW`]i�>G7�I4HW9_Sr@%>#U?SkI^9]F�;^9]A�J�A"ML;?B�>�F�I=A�7%`]>G8�wy�¦B�>���>GV�;?A�;?B%9_U�@%>#U?SkI^9]F�;^9]A�J.9_UdH�J�A"|�>k`¦HW`]i�>G7�IkHW9_S
@%>#U?SkI^9]F�;^9]A�J+ANM H�@%> ��I?6%9 ·^J�igI4H"F�B�Z�¬�>G8d8�H � w ¼ w X�w��hB%9_UhHW`]i�>G7�I4H�9TSE@%>#U?SkI^9]F�;^9]A�Jr9_UhSkA�8�7%9]J�>#@r�h9];?B
;?B�>e;?>#S=B�J%9_f�6�>#UEANMl5�>#Sk;^9]A�J � w � ;?AdSkA�J$U^;=I?6$Sk;LB�A"`]A�i�IkH"F�B%9_SeF�I?A%A"M�U�9]Jz5�>#Sk;^9]A�J � w ¼ w � w
� J�5�>#Sk;R9<AgJ � w � Zg�l>�I?>#Sk6�I4U&9]|�>k`]V+H"F�F%`]V�;?B�>EB�A"`]A�i�IkH"F�B%9_SEF�I?AKANM URVjU^;=>G8 ANMP5�>#Sk;R9<AgJ � w ¼ ;=Ae9];4U^>k`bM

;?AzAg7�;4HW9]J�;?B�>ra$I4U^;2|�H"I^9_H";R9<AgJ�A"MeA�6�I�SkA�J$UR;?I?6$Sk;^9]A�J�A"MeJ�>#H"I^`]V.`b9]J�>#H"I+U&9]­G>yB�AN`<Agi�I4H"F�B%9_S+F�I=AKA"M�UGZ
�hB�>GA�I=>G8 � w � w ¥ wL�hB�>�I?>#Sk6�IkU&9]A�JQ;?B$H";E�l>�6$U^>d@g9 �¶>GIkU�M�I?Ag8�;?B�AKU^>�9]J�� «�5 \ � 7 
 H"J$@ � «e¬�O ¯ \ � 
 9]J
;?B$H";�9];�@%A%>#UDJ�Ag;DJ�>G>#@.SkA�J$U&9_U^;?>GJ$SkV�S?B�>#S=�g9<J�i
w q >+@%A�J�A�;�U^B�A"�µ;?B$H";�;?B�>dF�I?A%A"M�UE9]J.;?B%9_Uea$IkU^;
|�HNI^9_H";^9]A�J�B$HW|�>eS=B�>#S?��>GIkUh;?B$H";hI?6�Jr9]J�F
A"`]VKu�`]A�i%H"I^9];?B�8�9_S�;^9]8d>�w � Jy�hB�>GA�I=>G8 � w X�w ¥ Z��h>eU^B�A"��;?B$H";
;?B�>GI?>�9_UeH"J�>#H�U�9c`]VzSkA�8dF�6�;=>#@+;4H"7%`]>�A"M
9]J%M�A�I?8�H";R9<AgJyU^6$S=BQ;?B$H";#Z%9bMh;?B�>DF�I?A%A"MlS=B�>#S?�g>GIeB$H�U{HgSGSk>#U?U
;?Az;=B%9TUr;kH"7%`]>�ZL;?B�>GJª9<;�SGHNJ�I?6�Jª9<J(F
A"`]VKu�`]A�iKHNI^9];?B�8�9_SQ;^9]8d>�w ��U?U^>GJ%;^9_HW`b`]V�ZE;?B%9_Ud;4HN7%`<>zSGH"F�;=6�I?>#U
SkA�8dF�6�;kH";^9]A�J$U�;?B$HN;�;=B�>+F�I?AKANM�S=B�>#S?�g>GI��hA�6%`_@ªF$>GI^M�A�I?8�I?>GiKHNI4@g`]>#U?U�A"ME9];4U�9]J�F�6�;#w��hB$HN;D9_U2;?B�>
U^>#SkA�J$@�|"H"I^9_H";^9]A�J�A"M�A�6�I{SkA�J$UR;?I?6$Sk;^9]A�J�w � Jz5�>#Sk;R9<AgJ � w � Z��h>D6$UR>�H2;?>#S?B�J%9_fg6�>�M�I?Ag8 � � � ¬/5 \%¥ 
 ;?A
SkA�J$U^;=I?6$Sk;�S=B�>#S?�g>GI4Ue;?B$HN;�@%AQJ�A�;DJ�>G>#@.U^6$S=B H�;4H"7%`]>�w��hB%9_U�U^;4HN;?>G8d>GJ%;#Z��hB�>GA�I?>G8 � w � w ¥ Z
9_U�;?B�>
a$J$HW`�|�HNI^9_H";^9]A�JrA"M�A�6�I�8�HW9]J+;?B�>GA�I?>G8�w q >¸SkA�J$S=`]6$@%>e7%V�U^;4HN;^9]J�i:H��h>#H"��>GIh7�6�;LU&9]8dF%`]>GI{SkA�I?A"`b`_H"I?V
A"M
;?B%9_Uh;?B�>GA�I=>G8�w

5"9]J$Sk>e;?B�>EB%9_U^;?A�I=VdA"M�;?B�>e@%>G|�>k`]A�F�8d>GJ%;hA"M�B�A"`]A�igI4H"F�B%9_SEF�I?A%A"M�UP9_UhI4H";?B�>GIn9]JK|�AN`<|g>#@�Z��h>{@%A�J�A�;
>k��F%`TH�9<J�9];LB�>GI?>�Z
7�6�;LI?>kM�>GIL;?B�>eI=>#H�@%>GIL;?AdAgJ�>eA"M


 5KH"J"·�>G>G|�«{I=A�I4H�w � *�)�� ���
"�% ""�
�#"�$ .6�(��$�� "�1�� )�- � * );)�-1� �41�3�� ��*�3�1��&�1� )�-/� 8�8 *�) � "��!���#"�)�1 � *�)�� �

% �;����w
m
B$C³;=B�>#U&9_UGZ � wb¹{w ��>GI?��>k`]>GV�Z�«E6�i$w ¥W\�\ � w


 ¬��H�U^­k`(�A �hH"7$HW9�w.��I4HNJ$U^F$H"I?>GJ%;�F�I?AKANM�UdHNJ$@Q`b9]8�9];4U2;?AzH"F�F�I?AW�K9]8�HN;^9]A�J�w � J��/"�*��
� � 0(*�)�8����41
./)�1��4*��&�1� )�-/� �����(�;� �4�#"�$?� � � � �4*�"�� ���:0�% +��	� � � � ��
�

���NZW|�A"`]6�8d> � Z#F$H"ig>#U ¼%¥��j\ � w��n9<I=�KB �H"6$UR>GI#Z
¥#\�\ � w


 x{@%>#@��EA"`_@%I?>k9_S?B�wQ«�;4HW��A�J�A�8�VQA"MLF�I?A%A"M{U^V�U^;?>G8�UGw � ��g/�!. & � � 5<�GZ � � � � � � � X%� ¥ �4Z�CE>Gu
Sk>G8�7
>GI ¥#\�\g¼ ��OQH"I4S=B ¥#\g\ � w


 OyHg@%BK6�5�6$@�H"J�w ��� $ "�� 1�� $ �(��$�� "�1�� )�- 8:)�% +�1�)��!"���%6� ��1�3!8 *�);)�-��!��1�3 ���(� �(��*�3�1��?���!)�- ��8 �

8 *�) � "��!���#"�)41 8 * )A�
% � �������������������! "�$# � �&%���'(�GI�)���*+��,�#.-�/����10�2�243��



� ��� � ����� � ����� � ��������� �
��� ����� ���	��
 ��
 � �

�
��� ������� �����
� � ����� � ���! #" ���
� �$�&% � ��'

( J ���  � � ��/��  *)gJ #&+ �-, �/.$J�� /�����/ )1032 *&�40"J�,65��GI  7.8092 *+� //):, ���$�<;>=�/ � //)?, ��� ��0@5��BA *C0 ,��D,E0"J  *FHG
A�)gI���0"J �+II)	*+�  <J������ //)gJ�� �?II=�/��  �)�JJ)9K �?)	*�)>L�I/09A��  /<A�II)M)9K �N0"J�,O+ �GI �<=�� �D,  *FHA *  /  +� *+,  ]J������
+P)�I�)Q)9KSRUTWV&XZY�2\[9]^0NJ�,_R '`V&T.2�0/] ��ab)1+ �c5��GI #?+ ��.$I�� � �d0D+������cF �/e?A *  "/  +� *+,_, �/.$J��D,  ]JER 'P092�29f9]
0"J�,4R 'PV�2>g@] �

hji\k`lWm�nDm�oWlqpsrut�rutwvyxczM{�x	|1{D}�~u���s��~��\���U� �Z�9~&�/�:�9�c���c�?�u���9~P� �9�@�>�I�D���1�������\�1�Q���9� �@�I� �D�
�
���\���
�>�
�M� ���#�\�1�/�B���\�D�9�^�\���\�U >�1�\¡1�c��¢£� �S�H 9�C�¤¡1�\¡>���U� �#�I�¥���\� �>�M��� �I�\�£���9�@�B�I�1�@�

¦E§ �D���@�D�D�@¨/�9���1�c�/�9 @���©�D�1�@�
ª&�M�«�
�3~W� � ª�� �I�j 9�C�?¡1�\¡>�U��� �u�-¬>­

¦¯® ~��I�D�� 9�C�?¡9�>¡\����� �u�B�I�9�D�Z�d�D�-�@�D�D�@¨/�9�°�9�c�/�9 D�����d�D�-ª&�M�u�-±²�9~S� �9�D�>�I�N����� �Z�?�C�D�@���9���I�1�\� 09³ 3M´
�I�D�9�
�I�D�9���B� �S�H�>�>� µ:�D�B�/�:�9�cª&�M�u�
�9~¶�:�¶�9~����9� �@�I� �D�
�
���>�U�
�>�·�M� �#���\�1�/�B�@���Z�>�#�`� ³1g ~#�C�?�¸±�­

¹ ��+  * *s=��#=�0 * *+,-F �D0��#=�I�� ������A��GI#K«)gIIF-0"J�/��©)9K^0 /�����/ )��GIP2 , �����EJM=?F�2��GIP)9Ks2  +� ��)9K  +� �  <J?A?=��
����0	�( +�EI��D0>,���� -�/�/c04�  �)�J�0 * *+,�#!+ � //)gJ��  C, �GI������ //)\FBA?=���0	�  �)�J�0 * //)>FBA *+�/e  &� ,Q)9K ����� / ����/�)4�GI��

-LJ�� //)\= *�,  �F-03L	 ]J��Q=��  ]J?L_0 /�����/ )��GI  ]Jº0 //)>FBF
=�J  /c0	�  �)�J � ,�� ���cF  ]JE+1�  / �E)�J�� ��0�� �����
)>A��  �)�Jq)9KeI��D»>=���� �  ]J?L ������I����?I�0NJ��#F  ���  �)�Jq)9K�0¼F �����I09L4���E½ /�����/ )��GIj+P)>= *C,E2��4092 *+� �I)�I��D0>,
)�J *+,_0 //)�J�� �/0"J ��J�=?F
2��GI�)3KS2  +� ��)9KS0�I ��/��� *54�D, �  �L�J�0 *S0"J�, �����GJ ��� �  �F-0	��� ����� /���0"J�/�� ����0	�
0
, ��//)?, �GIZ+  * *&2��B092 *+� �I) //)gI?I���/��  &���1�GI?Id)�I ��� ( K������ / ����/�)4�GI�, �����GIdF  ]J����1����0
�1 +�  "�b=�J *  +)���*+, ����0	�
�����4, ��//):, �GIQ+  * *Z2��<092 *+� �I) //)�I?I ��/�� ����� �GI=II)�I ��# � ���GJ ����� /�����/ )��GI /c0"J  ]J�� ��0NJ � *+,�I��D»\=���� �Q0
I����?I/0"J��#F  ���  �)�J6)9K ����0
�S2 *�)�/�) #W2��/K«)�I � �����B, ��//):, �GI ��0��©+�0�� ���D,  +� � �  �F � �?I�,4 <J?L �I)Q, ��//):, � �����
F �����d09L����&¾LJMKu)�I��d=�J�0	����*+,�#?0 * * )%J?)9+LJ //):, ���P+  &� � �#=�/ � /�����/ )��GI �(��0@5��EI�0	����� ����0	��09A?A�II)�04/��B¿��GId)��
À �M=���#�//=�I?I��GJ � //)�J�� �?II=�/��  �)�J��P+P)>= *C,H2��  ]J�09A?A�II)>A�I  C0	� �©K«)�I�=�� �  <J+I �D0 * //)>FHF�=�J  /c0	�  *)gJ � , � ���cF ���

¾ �#=�0 * *+,�#>+ ��+  * *� �FBA�) � �PFB)�I � � �?Id=�/��I=�I��P)�J � ���`2  +� �¶)3K80�//)?, �c+P)�I�,�0NJ�, � ����+�0 , �  ]J�+ �  "/ �B0
/ ����/�)��GI /c0"J-0�/�/���� �������cF � ¹ �b+  * *WA�0"I �  +�  �)�J ������2  +� ��)9Ks0�//):, �  ]J �d)BÁ {�Â\Ã�{@Ä�Å Ás0"J�,  <J��! "� � � ��0	��0
/ ����/�)��GI�I��D0>,B0 * * ������2  +� ��)9Ks0 � �cL>F �GJ �  7K  +��I �D0>,���0"J ,
)�J����&V?)�I��/e�09FBA *+��#4 7K^Æ  "��0 � �cL\F �GJ �(����0	�
//)�J ��0  ]J�� �����BÇuG � � � ��II)>=?L��jÈ�Gu2  +� �$#W0"J�,  ÉKQÊË¼ÌÎÍ�ËÐÏÒÑ@ÓDÓDÓ#Ñ/Ë?ÔMÕ  �Z0j+`)gI�, #�� ���GJ � ����590 *�=��-)3K Ë )�J
� �cL>F �GJ ��Æ  � Í�Ë � Ñ@ÓDÓDÓdÑ�Ë>Ö	Õ � ( K^0"JN0 *�L>)�I  &� �?F I �D0>,�� Ë � #�+ �©+  * * /���0NIIL��  &�°K«)�IhI��D0\,4 <J?L Ë ��× ÏÒÑ@ÓDÓ@Ó�Ñ/Ë>Ö
0��Ø+ ��* * ��Yb)���� ����0
�s+ �`, �/.$J�� � �cL��cF �GJ � �.�I)Z2��ZÙ>Ú�ÁCÛcÜ>Ú Ä�Å � ��� �¶)9K�2  +�IGuA�) �  +�  �)�J���� ¹ ���GJ�+ �P, ����/kI  �2��
0 /�����/ )��GI�)3KØ0 //):, �Z+1�?) � �S2  +� �b0"I��©2�II)�)��GJ  ]J �I) � �cL>F �GJ � ��#\+ �©+  * * //)>=�J �1�?)9+¯F-0"J , � �cL>F �GJ � �
)9K������ //)?, ��0 / ����/�)4�GILI��D0>,���0NJ�, �?)1+�F-0"J ,-2  +� � � �?) � � � �cL>F �GJ � � //)�J �/0  ]J �



��� �����������
	���
��u�����c�?�����

�Hi�������� psrut�r�� § �>� �-�M� �\� �/� �¤� �9~Z�I�@�<¡>� �������D���<�#�c�?�Z�9�D���Q�c�\� �! M� �#�j >�>�C�9� � ���N�d�D� ���U�1�4�9~Z�I�@�
�@�D�D�@¨/�9��­ ® �S�9�M�c�B�D�>�����
 >� �B�I�9�D���\�D� ~«�M�����@���d���D�Q�#�\��¡9�?� ���\ > 9�D�9�©���j�I�D�Q�>�@���M­#"4�-�9�c�I�@���U¡1�j�I�@�
¡>� ���Z�9~��B�/�:�3�-�@�
¡1�9�U�D�<¡9�C�¤¨��9�Q���@���Q�#�c�?�Z�9�D���Z���4���1�:� �c�@���B�d�D�Bª��	�Q���Bªb�>� �@�j�?�>�`�\� �\����� �d�>�Z�`ªb���U�
�9�c�/�c�#���I�D�j¡>� �����3~^�d�1�@�°�/�?�9�>­

À ����/�����/ )1032 *&� //)?, ���  ]J �?)	*�)>LgI�09A��  /�A�Id)�)9K ��0NI��S, �GI  �5��D,HK�II)>F¸5��GI  É.8032 *&� //)?, ����� ( J 0\,?,4 &�  *)gJ
�I)j2��� ]J?L / ����/ )1092 *+��#s0H5��GI  7.8092 *+� //)?, � ��0�� �����
A�II)>A��GI �!, � ��0	�S)gJ�� /c0"J4A�II)>2�032  *  � �  /c0 * *+, 5��GI  7K ,
����0	�( ]J�,4 �5� C,M=�0 *P2  +� ��)3K^0�I���/��� �5��D,�+P)�I�, ��0@5��eJ?)���2����GJ //)�I?Id=?A����D, �

hji\k`lWm�nDm�oWlqpsrut�r%$ � �c���c� � �Z¡1�S�b~��\�
��� �P�9~W�/�:�3�c���9~¶� �9�D�>�d�D���9� � ���\�1� �C�9�¥�D�d� �@�S�
�U�>���
�>� �:� �#���\�1�/�
���>�D�9�&�\� �\�� \�1�\¡1�c�Z¢q���9�@�B�I�1�@�P�I�D�H¡>� ���S�3~^�D�9�@�B�/�:�9�
�9���
 1�9���I� �d� �?�@�D�Q�U�D���j�#�c�?�Z�9�D���c­�v'&D{D} Ú ( {D}
~u���&�	�:�u�H� ���H 1���?¡1�\¡>�U��� �#�d� ���\� �>�M��� �d�>�£�I�9�D�P�#�>¨/�c�S��ª&�M�«�
±y�\�1�H�I�@�B�1�\�Z�Z�9~^���#�c�?�Z�9�D� Æ �@�©���> \�D�
�/�1�@�B�I�9�D�

¦ � ~�±J� �S��ª&�M�«���9~¶�?� ´ �d�D�9�
�I�D�
�D�9��� )?�9�s�9�c�/�9 D��� ´ �\�1�

¦ � ~W�I�D�
 9���?¡1�\¡>���U� �u�Z�d�1�@���I�@�Z�D�9��� ):�9�s�9�c�/�9 D���S�©ª&�M�«�
±+*#�9~�� �9�D�>�d�����-,¶�?���#�c�?�Z�9�D� Æ � �P�?���D�@���9�
�I�1�\� 09³ 3:´ �I�D�9�j�I�D�9���j� �S�j�\�>� µM�@�-�/�:�3�cª&���u�/.©�9~&� � �9~��C�9�¥�D�d� �@�B�
���>�U�
�>�·�M� �#���\�1�/�-�@�©�Z�>�#�
� ³9g ~#�C�¤�·±¯�/�1�@�B�d�1�@�0.Z�9�D�b�I�D�
�I�\���©�1�\�U�D���@��±£�¤���#�c�?�Z�9�D� Æ ­

½��b+  +��� /�����/ )1092 *+� //)?, ����#Ø+ ��+  * *�F �D0��#=�I�� �����
A��GI#K«)gIIF-0"J�/���)9K°0H5��GI  7.��GIZ2 , ������JM=?F�2��GI
)9K�� �cL>F �GJ � ��)9K������ //)?, ������0	�  &��I��D0>,���0"J�, 2 , �?)9+£F-0"J ,B2  +� � ���?) � � � �cL>F �GJ � �1//)�J ��0  ]J �

¹ ��*  +)�� �I)-54 +�c+ ����� � ���S)9K��?)
**)\L�I�09A��  /�A�II)M)9K �b)9K`0 � ��0	� �cF �GJ �©0���2��� ]J?L 0 /�����/ )1092 *+� //)?, �
+  +��� � �cF-0"J �  /eI���� �?I  /��  �)�J����21 %�)�J��! �, �GIZ0 //):, � //)�J��  � �  ]J?Lj)9K � ����A�II)M)9K �P)9K�0
L	 �5��GJ *+�GJ?L�� �N)9K�0
/��GI���0  <J � ��0	���cF �GJ ��� ( K ����� � �/0	���cF �GJ �1 ��K 0 * � �H)�I  7K  +� ��0��EJ?)NA�II)M)9K �©)9K � ��0	� *+�GJ?L���� # � ���GJ �����
//)?, �-+  * *S2�� �cFBA�� ,�#&0"J�, ���  �  "� -SX �&Yb)1+ #^04���#=?F � � ��0	� ���  � //)?, � 0 * �#) ��0��
0 /�����/ )��GI ����0	�
I��D0>,��b)�J *+,N0 //)�J�� ��0"J �LJM=?F
2��GI©)9K�2  +� ��)3K� &���  ]J?A?=���� À ��� / ����/�)4�GIS+  * *`0�/�/��cA�� �c5��GI�, //)?, �c+P)�I�,
 ]J � ����//):, ��#M0"J�,  7K  +�`04/�/��cA�� ���#)\F �P+`)gI�,
+  +��� �  �L��HA�II)>2�092  *  +�!,�# �����GJ ����0	�&+P)�I/,�F
=�� ��2���/ *�) � �
�I)-0 //)?, �c+P)�I�, � ¹ � ��0@5��43#=�� �S, ��� /kI  �2��D,40 �?)	*�)>L�I/09A��  /ZA�II)M)9K�� , � ���cF �

%�=�I?I��GJ � //)�J�� �?Id=�/��  �)�J��j)9K �?)	*�)>L�I/09A��  /NA�Id)�)9K � ��0D54�N5��GI  7.��GI � ����0	�rI��D0>,w)�J *+, 0 //)�J�� ��0NJ �
JM=?F�2��GIB)9KS2  +� � )9K������� ]I  ]J?A?=���� À ��=��$#�0���)�J�� / ����/�)��
0 �?)	*�)>L�I�03A��  "/jA�Id)�)9K ����0	�B0 /  <I�//=  &�  "�

576�8:9<;�=2>@?BADCFEG=2AHEBI
=2J4JHK�C7JLK�C7;LMNCO9
PQ;-COJ�=2;�R%P!=29@SQCO;H;�=2S:9<MD?B9
JH;BT0U<8!AL?VCOE-KW87RXJHK<?�;H?�;-COJ�=2;�R%P!=29@SYCO;H;�=2S!9@M�?B9
JH;BZ\[�?
8!]@J-CV=29QC4>^=`_�?�AH?B9
JLK<87a28!S:A-COb@K^=2ENb@AH8
8OR�JHKcCOJXJHK<?LE-=2AHEBI^=2Jd=2;X;-C7J�=2;�e�C7]^a2?!TXfQ?4g!=2?B[hJHK
=2;d;H?�Ji87Rjb@AH8
8OR%;kCO;X[�8:AH><;�=29�C79
?BAHAH8:A�l�E�8!AHAH?BEBJ�=29@SmE�8
><?!T



����� �D
��>����	����	�#	�
W
����c�
���X	����	���	��
�� � �
�

�I0	�  "��.��D, #?)�J�� /c0"JjA�II)>2�092  *  � �  /c0 * * ,�)>2���0  ]JN0"J ,B2  +��)9K��������I0	�  ��K ,� ]J?L-04���  �L�J?F �GJ ��)9K � ��� /  <I�//=  &�
+1�  *+��)�J *+,rI��D0>,4 ]J?LB0 //)�J�� ��0"J �hJ�=?F
2��GI`)3Ks2  +� �P)9K � ���SA�II)M)9K�� À �  ��K 04/��`+  * *s2��S54�GI�,  �FBA�)gI���0"J �
�I)B=��  <J6;���/��  �)�JNf��¥f��



��� �����������
	���
��u�����c�?�����

�
��� �  �©����� �! �� � �! �
	 � �&% � ��'

½µI �cF-0"I�)9092 *+�-A�II)\A��GI�� ,N)3K �?)	*�)>L�I/09A��  /
A�II)M)9K �  � ����0	��������, �GJ�092 *+�-=�� �I)N, �cFH)�J�� �?I�0
���
A�II)>A?G
�GI��  +����)9K��#)>F �-)>2 3!��/���+1�  *&�Q)gJ *&, �/e¤09F  <J  ]J?L_0 K �c+ 2  +� ��)9K1����0	��)>2j3 ��/���� ( J ���  � � ��/��  �)�J #¶+ �
+  * * ��0
)��B0H.$I � � � ���cA  <J ���  ��,4 ]I���/��  �)�J 2 ,�A�I���� �GJ �  ]J?L 0 //)�J�� ��0"J �eI�0	��� //)?, �B)9K�*+�GJ?L�� � � ����0	�
/c0"J 2�� /�����/ )��D, 0"J�,45��GI  É.��D, 2 , �/e¤03F  ]J  <J?L�� Í�
 � Õ )3K1 +� �Z2  +� ��� ½ /��I=�0 * *+,�#(����� //)?, � � ��0	��+ �
, �c5���*�)>Aj+  * *s2����#)>F �c+ ��0	��� �?II)gJ?L��GI�����0NJ ���  ��� À ����//)?, �S+  * *W2��Z,4 �5� C, �D,  ]J �I) � �cL>F �GJ � ������0�/ �
� �cL>F �GJ ��+  * *���0@5�� �  �¿���� Í 
 � Õ #�0"J�, + �Z+  * *&2��
092 *+� �I) / ����/�)N0"J�, 5��GI  7K , ����� //):, ��+1�  *+��)�J *+,
�/e�09F  ]J?L ,?0
��0�K�II)>F 0 //)�J�� ��0NJ �dJM=?F
2��GIj)9K � �cL>F �GJ � ��� ¹ �N+  * * *C0	���GIj=�� � ������� � //)?, ���  <J¯0
I���//=�I �! *54� //)gJ�� �?II=�/��  �)�J �I)H)>2���0  ]J //):, ��� � ��0	�S0"I�� /�����/ )1032 *&�H2 , �/e�09F  ]J  ]J?LQK �c+ �GIS2  +� �  ]J FH)�I��
� �cL>F �GJ � �$�����GI �  �)�J���)9K � ����� ��A�)
*&,%J?)>F  C0 * //):, ���&0NJ�, ������ ]I�/�����/ )4 <J?LB0"J�,�5��GI  É. /c0
�  �)�J-0 *�L>)�I  &� �?F �
.$I � �Z09A?A��D0"I��D,  ]JºR¥½�; 2�392M]�0"J�, R7;>=�,�2�33] � -�=�I //)�J �=I  �2?=��  �)�J  �Z0"J  �FBA�II)95��cF �GJ �1 ]J � ���� <I
0"J�0 *�G
,��  � Í À ���c)�I��cF f�� 3��+0 2 Õ +1�  /�� �GJ�092 *+���Z=�� �I)j=�� ��54�GI �  �)�J��©)9K�������� � //)?, ��� ����0	�1��0@5���F�=�/ � *+�����
I��D,M=�J�,?0"J�/�, � ��0"JQ+�0��PA�I��c54 �)>=�� *+,QA�) � �  �2 *&���

À ��� //)?, ����+ � //)gJ�� �?II=�/��  ]J ���  � � ��/��  �)�J 0"I��
A�)	*+,%J?)>F  C0 *1//):, ����)154�GI�0H.���*�, � ¹ �
+  * *�=�� �
� �I)N, �GJ?)���� ���  �©.���*C, � ( �
,M) ���^J�� �ZF-0	�����GI©+1��0	�b.���*C,4+ �
=�� ��# �#) *�)�J?L 04�  &�  �©2  �L �GJ?)\=?L�� �I)
//)�J ��0  ]J ������)>2j3 ��/�� �(����0	��+ ��, ����/kI  �2����

À ��� //)?, �c+`)gI�,��  ]J4)>=�Ib.$I � ��//)?, �
+  * * //)�I?I����#A�)�J�, �d)-A�)	*+,KJ?)>F  �0 *"�  ]J �#+P)
510"I  �032 *&���$# �I0 , Ë
0"J�,���#��#=�/ � ����0	�������� ]IB, �cL�I����  ]J Ë  ��2�)>=�J�, �D, 2 ,_0 A�0"I�09F ��� �GI��40"J�, ������ ]I , �cLgI����  ]J��  "�
2�)\=�J�, �D,42 ,40BA�0NI�09F �����GI��4��;	 <J�/��j+ ��+  * *`=�� � � =�/��45���/��I)gI �#A�04/����©)9K � �GJ  ]J ���  � / ��09A����GI #�+ �
+  * *^F �cFB)�I  C0 *  �¿�� ������ ]IS, ����/kI  �A��  �)�J  ]J 0B, �/.$J  +�  �)�J��
hji\k`lWm�nDm�oWlqpsr��8rutwvy 9�?� �>�D�?�
�¥�>��� Í�ËÐÏ�ÑDÓ@ÓDÓIÑ/Ë! @Õ �1�@�Z�9�c�?���c� Í � Ï�ÑDÓ@ÓDÓIÑ �  @Õ � ~��I�D�B�9�c�?���c�
�9~"�6��� Ë �
� ���@�©�Z�>�#� � � ´ ~u���W�D�9�@� Ç ­d"4���9���D�>�`�3�9���\�1�H�I�9�D�b�I�D� � �$#U�Z¡1�H���D���c�>�9�C�c­

À ���&%��B0�%��B0('�=?F
2��&%Z)9K`+�0 , � ����0	�Z+ � //)>= *C,4A!%���� �&' ��0jA�)	*+,)'?)>F  �0 *`)9K�, �cL*%���� Í � Ñ � Õ � À ���
FB) � �+'�0	�d=!%�0 *&+°0 ,�)9K�A!%���� �&' �  ,'?L �#=�/ �<0jA�)	*+,�'?)>F  C0 *P+`)\= *�,�2�� �I)Q+-%  +���B,M)9+-'  +� ��//) �/. /  +�&' � �
Í V. �L>=!%��bf>G�0D0 Õ �Ø½+'?)4�����&%&+�0�,�)9K8A!% ��� �&' �  0'?L �#=�/ �-0©A�)	*+,)'?)>F  �0 *� ���I) / �?)M) � �-132 � 0�'�,5462 �
�#) ����0	��7 187:9;�Q0�'�,<7 4=7>9?��#W0�'�, �����&'4+-%  +���
,M)1+@' ������510 *�=����Z)3K � 0	� �D0�/��4A�)	 ,' �©)9KA13BC4

Í V. �L>=!%��Hf>G�0c2 Õ-D � '�)����<)3K � ����� �BA!%���� �&' ��0	�  *)E'��  ,'�5\)	*�5��-+@%  +�  ,'?L ,M)9+-'_0	� *+�D0�� � Í �GF 0 ÕIÍ �@F 0 Õ
A  +��/����©)9K  ,'MKu)*%IF-0	�  *)E' Í ��*+�cF �&' � �P)9K � Õ �
H�I K@?LAH?7CO>@?BA ;HK<8:I^a2>�g:?BA�=`R%PmJHKcCOJX;HI@EGKQC4b<AH?B;H?�9
J-COJ�=28!9QI@9^=KJ
I@?Ga2PQ><?Gec9@?B;dJHK@?Lb�8Oa2P
9@8!M4= CVaML�T



����� �F� 	�
W
��i�
���c	��
� 	������	��
�� � ���

-�=!%©A!%���� �&' ��0	�  *)E'���)9K�A�)	*+,)'?)\F  C0 * �Z+  * * //)*' ��0  ,' �c5��&'4FB)E%��� ,'MKu)*%IF-0	�  *)E' � ¹ �  *&� ����� �/e�� %�0
 ,'MK«)E%IF-0	�  �)*'j+  * * '?)��P2�� '���/���� �I0�%�, �I) � A���/  7K , � ���ZA�)	*+,�'?)>F  C0 * #  +��+  * *s2��Z=�� �/K«= *W+1���&'Q+ �©+°0 ' �
�I) ��� ��092 *  � �QK�0�/�� ��032�)>=��1� ���ZA�)	*+,�'?)>F  C0 *&+  +���?)>=��-%��D0\,4 0'?L  +� � �&' �  ,%���A!% ��� �&' �/0	�  �)*' �

¹ � '?)1+ , �/. '��¼0
	 }#{ Á {DÄ�Å��>Å Ú�Ü Ä )9K�04A�)	*+,)'?)>F  �0 * �I)62�� � ��� *  � �Q)9K  &���B590 *�=����B)95��&% � )>F �
,M)>F-0  0' #?0 *�)*'?L�+  +��� ����� *  � �P)9KW=!'  *590�%  C0	���©A�)
*&,�'?)>F  C0 * �P)\2���0  ,'��D,B+ ���&'-)*'��b)9K �����  +� ��510�%  �032 *&���
 �-% ��� � %  /����D, �I)j0
510 *�=��  0' ����0	�S,M)\F-0  ,' Í V. �L>=!%��Zf>G�0 / Õ �

hji\k`lWm�nDm�oWlqpsr��8r�� � �c�M� Í�ËWÑ � Õ ¡9�`�� 1�?� �>�D�¤���¥�\���9~8�9�c�¤�C�c� Í � Ñ � Õ �>�D�9�?� )?�9� � � ´ �\�1��� �c� 1 Ñ 4 2 �N­
v 	 }#{ Á {DÄ�Å��>Å Ú�Ü Ä Ü�
 � Ü &D{D} 1 B 4 �/�?�D�/� �����S�3~

¦ �I�D�H��� �#�P�9~s�9�\���D�c���3~"�N�@���D�1�@�j 9�?���D�b�9~ 1 B 4��

Í � Í�ËWÑ � Õ � Ë�� 1 �\�1� � � 4 Õ�Ñ �>�9�

¦ ~«�M�Z�D�9�@� Ë���� 1 ´ �d�D�_�/�M���-�@� �9�D���N�9~
�I�D�E�\�>� �9�9���¥�@���<�9�c�?���c� �  9�?� �\�D�?�
� �\�&�?¡D�#�>�U�D�D��¡c�
�C�c�#�I��� �/�I�U�D�C�º��� Ë�� *#ª&� �c�\�4�>� �cª �d�>� �Q�@� � ~#�>�1�/�I� �?�<~#�C�¤� 1 ���E�d�D�4�� 9�1�/�4�9~��9�c�?���c� �
 1�?� �>�D�¤���¥�\� ���U� � , ´ �\�1�

¦ ~«�M�Z�D�9�@� � ��� 4j´ �I�@�_�/�����-�@� �9�D���4�9~
�I�D�E�\�>� �9�9���¥�@���_�9�c�¤�C�c� �  1�?� �>�D�¤���¥�\���?¡D�#�>�U�D�D��¡c�
�C�c�#�I��� �/�I�U�D� � ��� � � *#ª��\� �@�Nª&�Q�c�\�N�>� �cªÎ�D�
�j~#�>�1�/�d� �?��~����?� 4 ���4�d�D�Q�/ 1�9�/�Q�9~��9�c�?���c� �
 1�?� �>�D�¤���¥�\� ���U� Ë ,�­

vJ 9�C�c�#�9�D���@�d� �?�4� �©�>� �cª&�D�N�@��¡1�9�U�D� �M� �>�¥�9�D�4�U�D���Q�#�c�?�Z�9�D���Ò­��M�9�@�-�1�\�U�D�
�9~ �4�\�1�Q�D�9�@�N�\�>� �9�9���¥�@���
 9�?� �\�D�?�
� �\�?��� �#���D� ���
�I�D�H 1���c�#�9�D���@�I� �?�Q� �����#�9 1�9�u�@�����#�c�?�Z�9�D�/­L"4�
�C�/~u�9�W��� 13B 4 �D�b�I�D� Ù>Ü Ã�� Ú Ä
�9~&�I�D�H 9�C�c�#�9�D���@�d� �?��­

�Hi�������� psr��8r%$ "E�D�9��ª&�Pª���� �����/�U� �#�!�9~��1�\�U�D�c�&�9~)��� ´ ª&�©�Z�D�>�P�I�9�D�¶�I�@�°�\�D�#���/�D�¤�>� � ¡1���M�����\�>� �c�D�
���@���-�H��� �#������ª��>�¥�@���D�9�@�
�9� �9�Z�9�D���9�D�P�d�D���I�\�Z��� �9�D�>�I�
�#�B�I�9�D�©� ~^�?�@�Zª��>�@�������Q� �M�?¨��\ ��d�D���9�>�U�D�
�9~A�_�@� Í�ËØÑ � Õ ´ �I�@�9�N�?�D�Q¨9�D�9ª��B���@���#�\�D�I� �Nª��@�9�C�j��� � �M�?¨Q���j�I�D�4�U� �#��­ § �D�j�I�>�Z�
�/�D�?�>�¥� �D�?�¥� ~«�M�
�I�@�
��� �#���`�3~��>�>� �1�9��� �@���� 9�?� �\�D�?�
� �\� �c­ § �\�D� ´ �I�D�c�#���I�>���c�
��� �#���°�/�¤�>� �j¡9�Z�>� �cª&�D�
�D�P�?�@��~#�>�1�/�d� �?��~����?�
1 B 4! �Î~u�?�U� �9ª&�D�j¡c����~#�>�1�/�I� �?�
~#�C�?� 1" �$# × Ï ~«�¤��� �9ª&�D�j¡c�
�Z~#�>�1�/�d� �?�
~#�C�¤� 4! �&% × Ï ­

�Hi�������� psr��8r7p § �D�-�3�!)8�>� �I� �?�N�9~S�� 9�C�c�#�9�D�#�D�d� �?���9~°�Q�9�c�¤�C�c� Í � Ñ � Õ  1�¤� �>�@�?�
� �\�W�1�@�I�\�«�\��� �-�>�9�('
�9�«�\�U� �c�c�P���-�3�c�?�C�c� Í � Ï/ÑDÓDÓ@ÓIÑ �  @Õ  1�¤� �>�@�?�
� �\� �c­&v� 1���c�#�9�D���@�I� �?�B�9~��
�9�c�?�C�c� Í � Ï�ÑDÓ@ÓDÓIÑ �  @Õ  9�?� �\�D�?�
� �\�



��� �����������
	���
��u�����c�?�����

1

0

0 1

1 2

0 4

2

2

-1 13

3

8

6

1-y 2+2y 3+5y

7x-1

x+1

4x1

0

0 1

1 2

0 4

cba

1 + x - y + 3xy

��m���� �@i�p��ct � À �!%����Z+�0 , � �I)B, ����//%  �2��B0
A�)	*+,)'?)>F  �0 * � .  �S0 	 }#{ Á {DÄ�Å��\Å ÚCÜ Ä

�>�@�9�`�-�3�?���>�U� 1 Ï B��	�
�!BC1  ���@�?�>� �4�/�?�@��� �#�Z�9~��I�D�Q�U� �#�©�9~`�9�>�U�D�c���3~`�I�@�Q 1�¤� �>�@�?�
� �\���>�@�9���I�1�@�
�9�?���\��� ´ �>�9���6��� �����Z�9~`�d�D�Q�>�\� �1�3���¥�D���j 1�?� �>�D�¤���¥�\� �©�?¡D���\�U�D�D�4¡c���C�c�#�I��� �/�I�U�D�N�d�D�Q 9�?� �\�D�?�
� �\�!���-�\�U�
¡>�D�b�?�D�Z�9~P� �����1�3��� �\¡>� �c�c­

� %���� �&' ��0	�  �)*'���)9K^,4 � �  ,'�/���A�)	*+,)'?)\F  C0 * ��)95��&% �#=�. /  +�&' � *&, *C0�%dL���,M)\F-0  ,'��P0�%��bK 0�%�09A�0 %���� À �  "�
Ku)	* **)9+��(�D0��! *+,HK %d)>F ������Ku)	* *�)9+  ,'?L *+�cFBF-0�2 , //)*'��  C, �&%  ,'?L �����ZA�)	*+,)'?)>F  �0 *Ð+ �  "/ �  � ������ ,%�,4 �
 �&%dG
�&'�/����

�&i � � �4psr��!r������?�@�Dª��9��� �����?�@��������� � �c�-�w¡1�N���9�c�?���c� Í � Ï�Ñ@ÓDÓDÓ#Ñ �  9Õ  1�?� �>�D�¤���¥�\�8�>�@�9�°�Q�3�?���>�U�
� Ì � Ï B��
�	�EB �  ª��@�9�C� 7 �Z� 7 Ì ���Ø~«�M� Ç Ì 0��	�
� �!­ ® ~��4�1�@�Z�Z�M�C�b�I�1�\�

7 � 7
  
��! Ï

� �
���

�c�9�C�\�S�U�"� Ï B ÓDÓ@Ó B �  ´ �d�D�9���4�
�D�#�©¡1���I�D� �c�9�C�j 9�?� �\�D�?�
� �\�É­

#Q�@o!o�$&% ¹ �&A!%I)95������  �Ø2 ,  ,'�,M=�/��  �)*' � ¹ ��0 *,%��D0>, ,�)�'?)9+ ������2�04� ��/c0�� �*�¶0
'?)*'?Gu¿��&%I)©=!'  �510�%  C0	� �
A�)
*&,�'?)>F  C0 *�)9K�, �cL*%���� � /c0�' ��0@5��-0	�ZFH) � ����¿��&%I) ���jY�)9+ #¶0����#=?F � ����0	��+ � ��0@5��BA!%d)154�D, �����
*+�cFBF-0�Ku)*% �(' 0�� À ���&%�� �/e  � �S, �cLE%���� Í � Ï�Ñ@ÓDÓDÓdÑ �  	)�Ï�Õ A�)	*+,)'?)>F  �0 *"� � �cÑDÓ@ÓDÓIÑ � %+* �#=�/�� � ��0	�

� Í#Ë!Ï�Ñ@ÓDÓDÓdÑ�Ë! 9Õ&Ì
% * 
��! �
�¤� Í�ËÐÏ�ÑDÓ@ÓDÓIÑ/Ë! 
)�Ï#Õ�Ë � Ó

( KQ)*'�� )9K ����� � � � �  �C'?)*'?Gu¿��&%I)�# �����&'� +�  �4¿��&%I)¯Ku)*% 0
� FH) � � 0-,  	)�Ï��! Ï %/.Ô . )3K � ���E510 *�=����4)9K
Í�ËÐÏ�ÑDÓ@ÓDÓIÑ/Ë! 
)�Ï#Õ �ÎV¤)*% �����4510 *�=���� )9K Í�ËÐÏ�ÑDÓ@ÓDÓIÑ/Ë! 
)�Ï#Õ �#=�/ � ����0	�  +�  �('?)*'?Gu¿��&%I)�# � /c0�'¯2��6¿��&%I)
0	��FH) � ��0 % *Ô * K %�04/��  �)*'Q)9K ����� �  �F ���



����� �F� 	�
W
��i�
���c	��
� 	������	��
�� � ���

À ���Z. % � � ���  ,'?LQ+ �Z+  * *�A!%I)95���032�)>=��©A!%���� �&' ��0	�  �)*'��b)9K�2  �510 %  C0	���
A�)	*+,�'?)>F  C0 * �  � ����0	�  7K�+ �
0�%��jL	 �5��&' �#)\F � ,?0
��040�'�,<+ �Q0�%�� �I)	*C, ����0	�  +�  �B0�A!%���� �&' ��0	�  �)*' )9K�0�2  �510�%  �0
���NA�)	*+,)'?)>F  �0 * #
�����&' + � /c0�' A!%I)>2�092 *  � �  /c0 * *+, /�����/ )<+1����� ���&%  +�  "�H0QA!%���� �&' ��0	�  *)E'<)9KS0�2  *590�%  C0	���jA�)
*&,�'?)>F  C0 *
+1�  *+�B)*' *+,�% �D0>,4 ,'?L 0 //)*'�� ��0�' � '�=?F
2��&%Z)3K � �cL>F �&' � �b)9K������B,?0	��0�� ( �  "� '?)4�SA�) ���  �2 *+� �d)-A!%I)95��
�#=�/ � 0 � �/0	���cF �&' �ZKu)*%
A!%���� �&' ��0	�  �)*'���)95��&%
,M)>F-0  ,'�� ����0	�B0�%�� �I)�) �#Fj0 * * #(�#)4)>=!% �����c)*%��cF +  * *
)*' *+,_09A?A *+, �I)4,M)>F-0  ,'���� ��0	��0�%�� *C0�%dL��&% ����0 ' � ���-, �cL*%����j)9K � ���BA�)	*+,�'?)>F  C0 *�2 , � )>F ��K 04/��I)*%��
-�=!%�//)*' � %  �2?=��  �)*'  � ����0	��+ �ZA!%I)95������  �°K«)E%°,M)\F-0  ,'���+ �?) � � �! *¿��  ��L*% �D0	���&% ����0�'C�)��2 ,j)*' *+,N0
//)*'�� �/0�' ��K�0�/��I)*% � � %��c54 *)\=�� *+,�#�½ %I)*%�0
0�'�,�;�01K %�0jR¥½�; 2�392?]!A!%I)95��D, � =�/��N0 � ��0	���cF �&' �&Ku)*%S,M)\F-0  ,'��
+1�?) � � �  �¿��-+�0�� //=?2  /  ,'��)�4�N;>=�,?0 ' R7;>=�,�243D] *C0	���&%� �FBA!%d)154�D, ���  � �I) »\=�0>,�%�0	�  "/	� ( '_)*%/, �&% �I)
)>2���0  0' '��D0 % *+,�G *  ,'��D0�% �! *¿�� �?)	*�)>L*%�03A��  "/�A!%I)M)9K �$#�+ � '����D, �D, �I)  �FBA!%I)95��������� ,%©2�)>=!'�,��$�

( 'N)*%/, �&%1�I) � �/0	��������� /�����/ )� ,'?LQ0 *�L>)*%  +���?F #�+ �Z+  * *A'����D, �I) � ��0	���ZA!% ��/  "� ��*&,�+1��0	�©+ �ZF �D0�'
2 ,��c,?0	��0�� ����0
��//)>= *C,�2���0 A!%���� �&' ��0	�  �)*'�)9K�0 2  *590�%  C0	���
A�)	*+,)'?)>F  �0 * � À ���ZKu)	* *�)9+  ,'?L , �/. '  +�  �)*'
����� �&' �  C0 * *+, , ����//%  *2�����0 � � %  ,'?L � ��0	�  ��)3K������ �I03F � *+�&'?L����<0���0HA!%���� �&' ��0	�  �)*'�)9K�0B, �cL*%���� Í � Ñ � Õ
A�)
*&,�'?)>F  C0 * � À ���-,4 �54 �  �)*'E)9K � ��� � � %  ,'?L  0' �I) � �cL\F �&' ���  �ZA?=!%���*+,4Ku)*%������ //)*'�54�&'  &�&'�/��j)9KP)>=!%
, ����//%  �A��  �)*' #!0�'�, A *�04/����-'?) % ��� � %  /��  �)*'�)*' ������, �/. '  +�  �)*' �

hji\k`lWm�nDm�oWlqpsr��8r��Ov Í � Ñ � Õ	� 	 }#{ Á {@Ä�Å��>Å Ú�Ü Ä Ü &@{D} 13B 4 �/�?�D�/� �#���©�9~ �

¦ v_�#�I�����D�
�d�1�@��ª&�©�>� �cªº�@�P�
��� �#�&�9~s�9� �9�Z�9�D�����9~ � ´ �?�@��~u�M�8�D�9�@�
 1�¤���D�P�9~ 1 B 4�
 ª&�©� �	�Z�I�>� �
���d���U�D� � Á/ÁÒÚ Â>Ä Á �\���9� �9�Z�9�D�P�9~�� ���B�D�9�@�j 1�¤���D���3~ 13B 4�


¦ ~«�M�s�D�9�@� Ë�� � 1 ´ �
�#�I�����D�Qªb�D�>�#�B� �9�D�>�d�N� �b�I�D�
�I�\���
�@���I�D�j� �9�D�>�I�B�3~��I�D�B�9�c�I�@���U D�I� �?�-�3~��
�9�c�?�C�c� � �>�>� �1�9��� �@���H 1�¤� �>�@�?�
� �\�>�>�D�9� � 
 �\�1�

¦ ~«�M�s�D�9�@� � � � 4B´ �
�#�I�����D�Qªb�D�>�#�j� �9�D�\�I�N� ���I�@�B�I�>�Z�
�D�b�I�D�Q� �9�D�>�d�-�9~��d�D�B�9�c�I�@���� @�I� �¤�-�9~`�
�9�c�?�C�c� � �>�>� �1�3��� �@���
 1�?� �>�D�¤���¥�\���>�@�9���N­

"4�Zª��U����
d�D�#�Pª���� ��� 	 }#{ Á {DÄ�Å��>Å Ú�Ü Äj� ~ Í � Ñ � Õ � �S�@� �D�9�!~#�C�?�¸�/�?�D���! 1��­

�Hi�������� psr��8r�� § �>� �°�3�!)8�>� �I� �?���9�M�c�Z�D�>���9�/�d�1�\��� �H���
 9�>�#���\�D���/�?�@���d�«�\���@�����?�Z�d�D���/�?�D���9�D�P�9~s�I�@�
Í � Ñ � Õ '# 9�C�c�#�9�D���@�d� �?��­����D�d�D�9� ´ � �
�/�D�?�>�¥�q¡1���>� �cª&�D�_�@�-�<�3�c� �@���� D�d� �?�<�3~��D�9ª �I�@�< 9�C�c�#�9�D�#�D�d� �?�q� �
¡9�C�?¨/�9�Q���D���Q�#�c�?�Z�9�D�����\�1�¼�D�9ª£�I�D�\���H���c�¤���9�@���Zª��U���!¡9�Q���D���9�� 9�C�c���D�4¡c�B�d�D�-�\� �>�M��� �I�\���b�I�1�@���C�D�9�
�I�@�9� ­



��� �����������
	���
��u�����c�?�����

�Hi�������� psr��8r�� § �>� �s�9�!)!�>� �d� �?�Z�1�@�d�>�«�\��� ���>�9�@�9�«�\��� �c�c�8���S�P�9�!)!�>� �d� �?���9~�� Í � Ï�ÑDÓ@ÓDÓIÑ �  @Õ '# 9�C�c�#�9�D�#�D�d� �?�
���
�Z~��@�/�>� �?�B�\�1�\� �>�\�?�D����� �?�9���3��¨���­��?­���­
¹ � ��0@5��B, �/. '��D, 0 Í � Ñ � Õ � 	 }#{ Á {DÄ�Å��>Å Ú�Ü Ä �#) � ��0	��0QA!%���� �&' ��0
�  �)*'4)9K°0�, �cL*%���� Í � Ñ � Õ A�)
*&,�'?)>F  C0 *
 �B)E'���� ¹ �N+  * * '?)1+ � ��0
��� ����� 0 **L\)*%  +���?F Ku)*% /�����/ )� ,'?L +1���������&%Q0 Í � Ñ � Õ GuA!%���� �&' ��0
�  �)*'  �j0
A!%���� �&' ��0	�  *)E'Q)9K�0H, �cL*%���� Í � Ñ � Õ A�)	*+,)'?)\F  C0 * �

	
m�
j���9m �?nci��d�Di�
ci�l�n
�?nDm�oWl����8i����Wm l � ������o��9m�n��d� %

¦ %��?)�) � ��0
A�)
 0' � Í�ËØÑ � Õ =!'  ÉKu)*%IF *&,N0
�-%�0�'�,M)>F K$%I)>F 1 B�4 �

¦ �¶e�09F  ,'���� ���S590 *�=���#���#?0�� �  �L*'��D, �d) ����0	�PA�)	 ,' ��# ������� � %  0'?L ����0
�� �P0����  �L*'��D, �I) Ë #?0�'�, �����
� � %  ,'?LN0����! *LE'��D, �d) � Í  ,'_0BA!% ��� �&' �/0	�  �)*'4)9K°0Q, �cLE%���� Í � Ñ � Õ A�)	*+,)'?)\F  C0 * # � ����� �5%��cA!%���� �&' �
�����-590 *�=��N)9K �����QA�)	*+,�'?)>F  C0 *�0
� Í#ËWÑ � Õ #. +� � %���� � %  "/��  *)E' �I) Ë #�0�'�,  +� �G%���� � %  /��  �)*' �d) � Õ �
½ /�/��cA��  ÉK ������� � %  0'?L
0����  �L*'��D, �I) Ë %��cA!%���� �&' � ��0ZA�)
*&,�'?)>F  C0 * ����0
����0	)���� �����b510 *�=����Z+ ���&'
�c510 *�=�0	���D,E0
���<0�'�, ����� � � %  ,'?L<0����! *LE'��D, �I) �C% �cA!%���� �&' � �
0NA�)	*+,)'?)\F  C0 *1����0	� ��0	)���� �����
510 *�=����H+1���&' �c510 *�=�0	���D,�0	� Ë �

À ���-% �D0>, �&% � �?)\= *�,j54�&%  7K , ����0	�  7K � �  "�P0 *�L>)E%  +���?F  ��%d=!'-)*'j0ZA!%���� �&' ��0	�  *)E'B)9Ks0©2  �510�%  C0	� ��, �cL*%����
Í � Ñ � Õ A�)	*+,�'?)>F  C0 *P)*'C1 BC4 # �����&' �����B0 *�L>)*%  +���?F +  * *°0 **+�0 ,��S0�/�/��cA�� � ¹ �
+  * * '?)9+ � ��� ����0	�
����� //)*'M5��&% � �S)9K ���  �1� ��0	� �cF �&' �  � � %I=���� À ��0	�� ��#  7K����  ��0 *�L>)*%  &� �?F 0�/�/��cA�� ��+  +���QA!%I)\2�092  *  +� , 0�#
�����&' �����ZA!%���� �&' ��0	�  �)*'QF
=�� �b2���0�A!%���� �&' ��0
�  �)*'N)9K&0
2  �510�%  C0	� ��A�)	*+,)'?)\F  C0 *s)9K�, �cL*%���� Í � Ñ � Õ �

#Q�@o��¶o�
Dm�nDm�oWlºp¶r��8r�� �2"4�9�U� '#¨9�D�9ª��	� � �c� 1 Ì � Ë Ï ÑDÓDÓ@ÓIÑ�Ë�� � ´ 4 Ì � � Ï Ñ@ÓDÓ@ÓIÑ � Ô � ´ �\�1�6� �c� ���! 
�\�1� �"� �¶­ � �c�$# Í�ËWÑ � Õ ¡1�
�Z~#�>�1�/�d� �?�
�?� 1 B 4 �/�1�@�B�d�1�@��~u�M� 0&%<È'% � ´ # Í�ËWÑ � Ö	Õ �@�?�C�c�c�P�?� 1
ª�� �I�Z�#�?�Z�S�9�c�?���c� �  1�?� �>�D�¤���¥�\�>��� Ë ´ �\�1��~u��� 0"%ºÇ(%) �´ # Í�Ë � Ñ � Õ �@�?���c�c�&�?� 4 ª�� �I���#�?�Z�S�9�c�¤�C�c�
�  1�?� �>�D�¤���¥�\�8�U� � ­ § �D�9� ´ �I�@�9�C�B�! M� �#���
�Q 9�?� �\�D�?�
� �\��* Í�ËØÑ � Õ �9~°�9�c�¤�C�c� Í � Ñ � Õ �/�1�@�Q�I�1�@�"# Í�ËWÑ � Õ
�@�?�C�c�c�Pªb� �I�+* Í�ËØÑ � Õ �c�@�9�C�@ª��D�9�����?� 1 B�4 ­

#Q�@o!o�$&% ,.- /c0 * *�/10�0�/�0�, - L*% -2- ��=!'�3*590�%43C0�/ - A�)
*&,�'?)>F53C0 *�376&=!'�3C»\= - *+, , - / - %dF53,' - ,B2 ,&38/96&510 **= - 6
0�/ � F 0
A�)�3,':/;6=<�V¤)*% 0+%EÈ>%;� F 0@? * - / � Ö9Í�ËÐÕ 2 - /10 - , - L*% -2- �jA�)	*+,�'?)>F53C0 *A/10�0B/�09LE% -2- 6©+.3�/10# Í�ËWÑ � ÖDÕ <^V¤)*% 0"%<È'% � F 0@?4* - / � Ö3Í � Õ 2 - /10 - , - L*% -2- �ZA�)	*+,)'?)\F53C0 *C3,'C�D6#=�/E0F/E0�0�/

� Ö9Í �  9Õ�Ì
GIH Ñ 37KÐÈ Ì � ?�0 '�,
[ Ñ 37KJH&% � %��@F�H@??2?=�/�ÈLKÌ � <



����� �F� 	�
W
��i�
���c	��
� 	������	��
�� � �?�

¹�-���- / * Í#ËWÑ � Õ&Ì , # × ÏÖ ! Ï � Ö9Í � Õ � ÖcÍ#Ë!Õ < ( / 376�� ��- 0�%$/10�0�/ * 0�0�6`, - LE% -2- Í � Ñ � Õ <��N)E% - )95 - % ? * Í�ËØÑ � Ö@Õ�Ì# Í�ËWÑ � ÖDÕ Ku)*%B0 ��� Ë � 1 0 '�, H % È�% � F H@< À )�6 -2- /E0�0�/&30' K�0��9/ * Í�ËØÑ � Õ�Ì # Í�ËØÑ � Õ Ku)*%B0 ���
Í�ËØÑ � Õ � 1 BC4D?Ø)>2�6 - %I5 - /10�0�/ * 0 '�, # 09L*% -2- 0�/�� F HHA�)�3,'�/;6 3,'��/) � =?F ' � <j;�3,'	� -F# 09LE% -2- 6
+.3�/10�6#)>F - , - L*% -2- ��A�) ��
 '?)>F53C0 � 3,'��/) � =?F ' ��? /10�0�/©A�) ��
 '?)>F53C0 � F
=�64/S2 - /10 - % - 6 / %43
�9/43�)*'4)9K *
/I)��/) � =?F ' � <
; - �9/43�)*'�6Hf�< 3�< HD/E0!%I)>=?L@0qf�< 3�<�g�+.3 ��� 2 - , - 5\)@/ - , /d)<A!%I)95@3,'?L�/E0�0�/ ? 3ÉK�/E0 - 0 � L>)*% 38/E0?F 0���� - A�/96B0
Í � Ñ � Õ GuA!% - 6 - '�/�0�/43�)*'�+.3�/104A!%I)>2�092�3 � 3�/ 
 � � ):6 - /I)�H�?�/10 - '>/10�0�/ZA!% - 6 - '�/�0�/ 3*)E' F
=�64/ � )M)��<0 � )@/ � 3�� -
0QA!% - 6 - '://0�/43�)*'<)9K$6#)>F - , - L*% -2- Í � Ñ � Õ A�) ��
 '?)\F53C0 � < ¹�- Ku)*%IF-0 � 3�¿ - /E0 - '?)@/43�)*'<)3K°A!% - 6 - '://0�/43�)*'
2 - 3,'?L�� � ):6 - /d)-0
A!% - 6 - '�/�0�/ 3*)E'Q)9K�0H, - L*% -2- Í � Ñ � Õ A�) ��
 '?)\F53C0 � 2 
 �
hji\k`lWm�nDm�oWlqpsr��8rut��¯v Í � Ñ � Õ '# 1���c�#�9�D���@�I� �?� ´ * ´ �\�D�9���B�9�?���\��� 1 B 4 � ��� � Â ÜDÜDÙ � ~��I�D�9���
�! �� �#�����
�9�c�?���c� Í � Ñ � Õ '# 9�?� �\�D�?�
� �\� �B�/�1�@���I�1�@�&�I�@�
 1���c�#�9�D���@�I� �?���9~ �H�>�D�9� 1 B�4 �:� �W�9�C�¶~#�C�?� *¸�U���@���Z�>�#�
�\���°~��u�1�/�d� �?���9~^�d�D�9���&�#�c�?�Z�9�D���Z�����D�9�@�j��� ���/­

¹ - '?)@/ - /10�0�/&37K�04A!% - 6 - '�/�0�/43�)*' * 376 � GuL>)M):, K«)E% 0 6#=�.��E3 - ':/ ��
 6 F-0 ����� ? /10 - '�/E0 - % - 376B0
=!'�3C»>= - A�) ��
 '?)>F 3�0 �"� /d)�+ 0?):6 - A!% - 6 - '�/�0�/ 3*)E' * 376�� � ):6 - �
#Q�@o��¶o�
Dm�nDm�oWlºp¶r��8rut�t � �c�A*¸¡9������'u�>�M�:�  1���c�#�9�D���@�I� �?���9~&�Z�9�c�?�C�c� Í � Ï ÑDÓ@ÓDÓIÑ �  Õ  1�¤� �>�@�?�
� �\�1�\�D�9�
�
�9�?���\���"� Ï B ÓDÓ@Ó B �  ª��D�9��� 7 � � 7 Ì � � ´ ~u�M� Ç Ì H �	�
� �!­ ® ~

3
  
��! Ï

� �
��� � � Ñ

�I�@�9�B�I�D�9���B� �©�B�\�>� µM�@�Q 1�¤� �>�@�?�
� �\� �Q�/�1�@�B�I�9�D� *Î�\�1�H�I�D�j 9�C�c�#�9�D�#�D�d� �?�B�3~"�N�:� �W�9���U� �@�©�Z�>�#�`�\�
�°~��u�1�/�d� �?���9~s�I�@�9���&�#�c�?�Z�9�D���c­

#Q�@o!o�$&% ½ 6E6#=?F - ?!2 
 +�0 
 )9K��/)*'�/ %�0\,�3��9/ 3*)E' ?�/10�0�/ /10 - % - + - % - /�+P)-, - LE% -2- Í � Ï/ÑDÓDÓ@ÓIÑ �  @Õ A�) ��
 G
'?)>F53C0 � 6 � 0�'�, �+/E0�0�/�09LE% -2- ,�+.3�/10 * 30'E0 ��� 2?=�/
0�' � K %�0!�9/43�)*'<)9K./10 - 3,% 6 - L>F - '�/;62< À 0 - ' /10 -
A!% - 6 - '�/�0�/ 3*)E'�6&)9K � 0 '�,��Z09LE% -2- 3,' 0 �"� 2?=�/�0�/�FB)�64/�0 3 � K %/0��9/43�)*'j)9K /10 - 3,% 6 - L>F - ':/;6=<�;>) ? � 0�'�,#�
F
=�64/$0�0@5 - /10 - 6d09F - 590 � = - 6PKu)*%S0B/ ��- 0@64/S0 3 � K$%�0��9/43�)*'Q)3K /10 - ,M)>F-0 3,' < À 0�376�+P)>= � , 3*FHA ��
 /10�0�/
� ' � 3 6b¿ - %I)jKu)*%Z0 3 � K$%�0��9/ 3*)E'N)9KA/10 - ,M)>F-0 3,' <�ab)9+ - 5 - % ??2 
 T - FBF-0jf < 3�<%$�?�/10�376©+`)\= � ,I3�FBA ��

/10�0�/ � ' ��&¯[�?	�/)*'�/ %�0>,�3
�9/43,'?L'/10 - 0@616 =?FBA�/43�)*' /10�0�/ � 0�'�,���+ - % - ,�3764/43,'	�9/ <
'�=!%©0 3�F 376./I) '?)1+¯A!%I)95 -



� � �����������
	���
��u�����c�?�����

�&i � � �4psr��!rutj� � �c��* ¡1�4� Í � Ñ � Õ  9�C�c�#�9�D�#�@�I� �¤� �>�@�9�S�4�9�?���\��� 1 B 4 �/�1�@�4�I�1�@� 7 1 7�9��*�
�\�1� 7 4 7 9��E� ­ ® ~P�I�D�� 9�C�?¡1�\¡>�U��� �u�B�I�1�@�Z�d�D�Q¡>� �1�9��� �@���  1���c�#�9�D���@�I� �?�N�@�D�D�@¨9���D�<�\� �\����� �d�>�Î�1�c�/�9 @���j� �
�?���D�D���9���I�1�\� H ' � ´ ~«�M� � � H3³:H��M´ �I�@�9� �d�D�4 9�C�c�#�9�D���@�d� �?���q� � g ���>�M�?�?­ § �1�@�B� � ´ �I�D�N�/�?�9�Q�9~
Í � Ñ � Õ '# 9�C�c�#�9�D���@�d� �?�D�©�>�@�9�^�d�D�-�9�¤���\�U� 13BC4 �1�@�Z�-�@�D�D�@¨/�9���I�9�D���C�D�9�9�©�?�>� �B�-�/�?�@���#�\�D���\�>�
¡1�9�
�9~&�#�c�?�Z�9�D�����3~`� ���Z�U�> >�D� ´ �D�9�@�
�9~^�/� �c� � Í 
 � Õ ­

#Q�@o!o�$&% À 0 - . %;64/ØA�0�%1/!Ku) ��� )1+ 6�K %d)>F À 0 - )*% - F£f�< 3�< H�2�?/+$0�3
�10 376 /I)b2 - A!%d)15 - , 30'H; - �9/43�)*'�6Øf�< 3�<�H�?
f�< 3�< 3�?�0�'�,¯f < 3�<�g�<²½+'£0 � / - % '�0B/43�5 - 09A?A!%I)M0��10 /I)EA!%d)15�3,'?L /10�376 À 0 - )E% - F 376Q)>=�/ � 3,' - , 30'²; - �/G
/43�)*'Qf�< 3�<¥f�< À )B)\2�/�0 3,' /10 - �E0 - � � - % ?�3�/.376
' - � - 616I0�% 
 /I)5%I=!' /10 - 2�3�510�% 3�0B/ - A!% - 6 - ':/�0B/43�)*' �10 - � ��30'?L
0 � L>)*% 38/E0?F 0#�/)*'�64//0�':/
'M=?F
2 - %©)9K / 3*F - 62<
���	�
��� 
����������������
�����

( '¯)>=!%jA!%I)M)9K�)9K À 0 - )*% - F f�< 3�<�H�2�?�+ - +.3 ��� % - 64/ %43
�9/Q)>=!%-0B/1/ - '�/43�)*'�/I) /10 - � 3764/96j)9K�=!'�3�510�%43C0�/ -
A�) ��
 '?)>F53C0 � 6#�/)E':/�0 30' - ,6+.3�/10�3,'E0QA!% - 6 - '�/�0�/ 3*)E' < ( ' ,J- F-0�% �<f < 3�<�g�?!+ - )\2�6 - %I5 - ,>/E0�0�/�/10 - � 3764/
)9K�=!'�3�510 %43C0�/ - A�) ��
 '?)>F 3�0 � 6�)9K`, - LE% -2- �&3,' � �/)>= � ,�2 - 5�3 - + - ,40@6Z0 Ku=!'	�9/43�)*'�K %I)\F 1  � # × Ï <
¹�- �c0�'40 � 6#)B5�3 - + /10�376 � 3 6 /�0@6b0�K«=!'	�9/ 3*)E'F3,' Ë 0�'�, �+/10�0B/.376S0�%d2�38/ %�0�% 
 3,'>/10 - Ë ,�30% - �9/43�)*' ?!2?=�/
0 � +�0 
 6 � )M)���6 � 3�� - 0B, - L*% -2- ��A�) ��
 '?)>F53C0 � 3,' � <! - �c09=�6 - 1 0�0@6 6 3�¿ -  >?�0�' 0�%d2�38/ %�0�% 
 K«=!'	�9/ 3*)E'
)*' 1 �c0 'N2 - % - A!% - 6 - ':/ - ,N0@6©0B, - L*% -2-  A�) ��
 '?)>F 3�0 � <#" À 0M=�62??+ - �c0�'40 � 6#)j5@3 - +!/10�376 � 3764/�0�6�0
, - 6 �/%43�A�/43�)*'4)9K�0B, - L*% -2- Í  Ñ � Õ A�) ��
 '?)>F53C0 � 3,' Ë 0�'�,�� < ¹�- +.3 ��� �c0 ��� /10�376�A�) ��
 '?)\F53C0 �%$ Í�ËWÑ � Õ <
¹�- +.3 �"� )>2�/�0 30'º0 , - L*% -2- Í � Ñ � Õ A�) ��
 '?)>F 3�0 � K %I)\F /E0 - )@/10 - % � 3764/ ?�0�'�, �c0 ��� /10�0�/
A�) ��
 '?)>F53C0 �
& Í�ËØÑ � Õ < ( K /E0 - 2�3�510 %43C0�/ - A!% - 6 - '�/�0�/43�)*'��E0 - � �@3,'?LB0 � L>)*%43�/10?F 0���� - A�/96&+.3�/10'0�3�L@0-A!%d)>2�092�3 � 38/ 
 /10 - '
& Í�ËØÑ � Õ 0�'�, $ Í�ËØÑ � Õ 09L*% -2- )*'QFB):64/P)9K�13B 4 <

T - / $ Í�ËWÑ � Õ 2 - 0BA�) ��
 '?)\F53C0 � )3K`, - L*% -2- Í  Ñ � Õ 0�'�, ��- / & Í�ËWÑ � Õ 2 - 0BA�) ��
 '?)\F53C0 � )3K`, - L*% -2-
Í � Ñ � Õ 6#=	�E0 /10�0�/

' %I)>2
�)(�* +-,/.103254

R & Í�ËØÑ � Õ KÌ $ Í�ËØÑ � Õ ]�%�6 Ó

( ' À 0 - )*% - F f�<)7�<�H�8�?M+ - +J3 ��� 640?)9+ /10�0�/J3ÉK�6L376S0+6 =�.��E3 - ':/ ��
 6#F-0 ��� �/)*'�6 /�0�'�/ ?�/10 - 'F/10 - % -�- e�3 6 /;6
9;: EBJHIcCVa`a2P!Z�=2JXE7C79m]�? AH?Bb<AH?�;H?B9
JH?B>QCO; CL><?�S!AH?B?�<>=@?Lb�8Oa2P
9@8!M4= CVa%TBA I<JBZ@[�? [�=`a`a�=2S!9@8!AH?4JHK
=2; R COEBJX]�?BEVCOI@;H?d=2J =2;

C bcCV=29�JH8�[XA�=2JH?DC�<E=F?HGF?�g!?BAHP
[XK@?BAH?!T



����� �F� 	�
W
��i�
���c	��
� 	������	��
�� � ���

0
A�) ��
 '?)>F 3�0 ��� Í�ËWÑ � Õ )9K�, - LE% -2- Í � Ñ � Õ 6#=	�E0F/E0�0�/
' %I)\2

�)(�* +-,/.10 2 4
R & Í�ËWÑ � Õ KÌ � Í�ËØÑ � Õ )*% $ Í�ËØÑ � Õ KÌ � Í�ËWÑ � Õ ] � 7 ' %I)>2

�)(�* +-,/.10 2 4
R & Í#ËWÑ � Õ KÌ $ Í�ËØÑ � Õ ] Ó

½"6 3,' R*;>=�, 8�79] ?Ø+ - 2 - L�3,' 2 
 . '�,�3,'?L<0 � )9+�G�, - L*% -2- � - % %I)*% �/)*% % - �9/43,'?L��QA�) ��
 '?)\F53C0 � /10�0B/ 3 6
¿ - %I)B+ 0 - ' - 5 - % & 0 '�, $ ,�376I09L*% -2- <
�&i � � �4psr��!rut�$ � �c���	� 1 B 4 ¡1�����#�c���9~s�/� �c���D�P�Z�>�#��� 1  �s­ § �D�9� ´ �d�D�9�C�Z�! M� �#���S� �D�?� '��c�9���
 9�?� �\�D�?�
� �\��
 Í�ËWÑ � Õ �9~��9�c�?�C�c� Í �  Ñ �9� Õ �/�1�@�B�d�1�@��
 Í�ËØÑ � ÕWÌ [ ~u�M�s�\��� Í#ËWÑ � Õ � �`­

#Q�@o!o�$&% À 0 - 6 - /�)9KWA�) ��
 '?)>F 3�0 � 6°)9KÐ, - L*% -2- Í �  Ñ �1� Õ 376�0�5 - �9/I)*%.6#A�0�� - )3KØ,�3�F - '�6 3*)E' Í
� �  �� FH ÕIÍ�� �1� � F H Õ <���)*'�6 3C, - % /10 - F-09A /10�0�/A6 - '�,�6P0©A�) ��
 '?)>F53C0 � /I)"/E0 - 5 - �9/I)*%�)9K8590 � = - 6 /10�0�/(3�/ /�0 � - 6
Ku)*% - 0��E0QA�)�3,'�/$3,' � < À 0�0�/.3762? �8- / � Ì � Æ Ï Ñ@ÓDÓDÓdÑ Æ  � 0�'�,��/)*'�6 3C, - % /10 - F-03A

��� 
 Í#ËWÑ � Õ�� Í 
 Í Æ Ï#Õ�Ñ 
 Í Æ 1 Õ�ÑDÓ@ÓDÓIÑ 
 Í Æ  cÕIÕ/Ó

À 0�376ZFj09A 376�0 0?)>FB)\FB)*%IA�0�376#F )9K�0B5 - �9/I)*%"6#A�0�� - )9K`,�3�F - '�6 3*)E' Í
� �  �� F H ÕIÍ
� �9� �-F H Õ 3,'�/I)N0
5 - �9/I)E%�6#A�0�� - )9K°,�3�F - '�6 3�)*'º0B/ZFB):64/ ��1  � ?Ø+$0�3
�10 37656#F-0 ����- % <�;>)�? /E0 - % - F
=�64/Z2 - 0 '?)E'?Gu¿ - %I)
A�) ��
 '?)>F53C0 � 3,'L/10 - 5 - �9/d)*%�6#A�0�� - )9K&A�) ��
 '?)>F53C0 � 6�)9K�, - LE% -2- Í �  Ñ �1� Õ /E0�0�/ - 510 � =�0B/ - 6 /I)B¿ - %I)Q0�/- 5 - % 
 A�)B30'�/ 30' � <

T - / � 2 - /10 - 6#=?2�6 - /Z)3KA1 B�4 )*'N+ 0�3��E0 & 0�'�, $ ,�376I09LE% -2- <  
 T - FHF-0jf�<)7�< HDg�??+ - �c0�'
�E0?)�):6 -�
 Í#ËWÑ � Õ 6 )+/10�0�/

& Í�ËØÑ � Õ 
 Í�ËWÑ � ÕWÌ $ Í�ËØÑ � Õ 
 Í�ËWÑ � Õ Ku)*%S0 ��� Í�ËØÑ � Õ � 1 B�4'<
��)*% - )95 - % ? $ Í�ËWÑ � Õ 
 Í�ËØÑ � Õ 376S0HA�) ��
 '?)>F53C0 � )9K�, - L*% -2- Í  F �  Ñ � F �9� Õ 0�'�, & Í�ËWÑ � Õ 
 Í#ËWÑ � Õ 3 6
0jA�) ��
 '?)>F53C0 � )9K°, - LE% -2- Í � F �  Ñ � F �9� Õ <  
 ' %I)>A�)�6 3�/43�)*'<f�<)7�<)8�? /10 - % -5- e:3764/96�0jA�) ��
 '?)>F53C0 �* Í�ËØÑ � Õ )3K�, - L*% -2- Í � F �  Ñ �
F �9� Õ 6#=	�E0F/10�0�/

& Í�ËØÑ � Õ 
 Í�ËWÑ � Õ!Ì $ Í#ËWÑ � Õ 
 Í�ËØÑ � ÕWÌ * Í�ËWÑ � Õ�Ñ Ku)*%�0 ��� Í�ËØÑ � Õ � 1 B 4 < Í f�<�H Õ
¹ - +P)>= � , � 3�� - /d)�,�3�5�3�, -�* 2 
�
 0@6ØKu)*%IF-0 � A�) ��
 '?)>F53C0 � 6P0�'�,#�/)*'	� � =�, - /10 - A!%I)�)3K <¶a�)9+ - 5 - % ?



��� �����������
	���
����������������

/10 - FB)�64/�+ - �c0�'F6I0 
 376 /10�0�/
* Í�ËWÑ � Õ

 Í�ËWÑ � Õ Ì & Í�ËWÑ � Õ¶Ì $ Í#ËWÑ � Õ�Ñ

Ku)*%S0 ��� Í�ËØÑ � Õ � 1 B 4 6#=	�E0F/10�0�/ 
 Í�ËØÑ � Õ KÌ [�<
À 0 - ' - e�/�/#+P)D6 - �9/43�)*'�6b+.3 ��� 2 - , - 5>)@/ - ,I/I) 6 0?)1+J30'?L'/10�0�/J3ÉK � 376�6 =�.��E3 - ':/ ��
 � 0�%IL - ?�/10 - ' 


,M) - 6.3,'QK�0��9/�,�3�5@3C, -+* < ¹�- +.3 ��� 2 - L�3,'N+.3�/10�)*' - 6#F-0 ��� 6 / - A��
�&i � � �4psr��!rut>p � �c��
 Í#ËWÑ � Õ ´ * Í#ËWÑ � Õ ´ & Í�ËWÑ � Õ �\�1��$ Í�ËWÑ � Õ ¡9�© 1�¤� �>�@�?�
� �\� �¶�9~8�9�c�?���c�c� Í �  Ñ �9� Õ ´
Í � F �  Ñ � F �9� Õ ´ Í � Ñ � Õ �>�9� Í  Ñ � Õ �C�c�/ 9�D�/�I� �D�9� ���/�1�@�Q�I�1�@�Y* ��­�¬�,©�D�?�¥�9�c­ ® ~ 7 187 9 �  F � �\�1�
7 4 7 9 �9� F �3´ �d�D�9�<~u�M���\��� � � � 4 �\�1�6~u���Z�\��� Ë�� � 1 ´ * Í�ËØÑ � �/Õ & & Í�ËWÑ � �ÒÕ 
 Í�ËWÑ � � Õ �\�1�* Í�Ë��DÑ � Õ & $ Í#Ë��cÑ � Õ 
 Í�Ë��IÑ � Õ ­
#Q�@o!o�$&% V?)*%©.?e - ,C� � ? * Í�ËØÑ � � Õ 0�'�, & Í�ËØÑ � � Õ 
 Í�ËØÑ � � Õ 0 % - , - L*% -2- � F �  A�) ��
 '?)>F53C0 � 6&/10�0�/
0�0@5 - /10 - 6I09F - 510 � = - )*'Q0�/ �8- 0�64/+� F �  F H©A�)�3,'�/;62?�6#) * Í�ËØÑ � � Õ & & Í�ËWÑ � � Õ 
 Í#ËWÑ � � Õ 0@6�K«)E%IF-0 �
A�) ��
 '?)>F53C0 � 6 3,' Ë < À 0 - )@/E0 - %��c0@6 - 376bA!%I)95 - , 6 3�F53 � 0�% ��
 <
V!%d)>F /10�376�A�)�3,':/ ?�+ - �)'?)9+ /#+P)�%d)>=�/ - 6&/I)>/10 - A!%I)�)3KS)9K�T - FHF-0�f�<)7�<�H�7�< À 0 - %I)\=�/ - /E0�0�/�+ -
A?=!%;6#= - 3,'F/10 - F-0 30'L/ - e�/ Í ; - �9/43�)*'�6Pf <)7�<)7
0�'�, f�<)7�<�g Õ 376�FH)*% - - �8- F - ':/�0 % 
 < ( '<; - �9/43�)*'�f�<)7�< f�?>+ -640?)9+ 0?)9+¯)*' - �c0 ' % - A � 0�� - ; - �9/43�)*'�f�<)7�< 7�0 '�,QT - FBF-0Hf�<)7�< H��Z+.3�/10N0 ' 09A?A � 3
�c0�/43�)*'�)9K% - ¿c)>=�/ ��6
À 0 - )*% - FF< À 0�376@%I)>=�/ - 376�FB)E% - ,�3,% - �9/ ??2?=�/©F-0 
 2 - 0���� - 616 3�2 ��- /I)
K - + - % % - 0>, - %;62<
���	�
� � ��� �	��
 �
��� ���

( ' /10�376'6 - �9/43�)*' ?P+ - +J3 ��� % - 5�3 - + 6 )>F - 6 /�0�'�,?0�%�,6K�0��9/;6H092�)>=�/(% - 6#= � /�0 ':/;6=<¯½ FB)*% - �/)>FHA �8- / -
A!% - 6 - '�/�0�/ 3*)E' �c0�'Q2 - K«)>=!'�, 3,' R�TW0�'�8>g�??5?, ¹ $>g@] < ¹�- '?)�/ - /E0�0�/Z;>=�,?0�'<R7;>=�, 8 79]�3,':/ %I):,M=	� - ,I/10 -
3C, - 0B)3K^=�6 3,'?L'/10 - % - 6#= � /�0 ':/$/d)BA!%I)95 - /10�0�/ 
 ,�3*5�3C, - 6 * <

T - / � 2 - 0�. - � ,40�'�, ��- /
* Í�Ë!Õ Ì * � F * Ï Ë F-�	�
�&F *�� Ë � Ñ 0�'�,

 Í�ËÐÕ Ì 
 � F 
 Ï#Ë F �
�	� F 
�� Ë �

2 - A�) ��
 '?)>F53C0 � 6 3,' Ë +.3�/10 �/) - .��E3 - '�/;6J3,'F/10 - . - � , � <



����� �F� 	�
����i�
���c	��
� 	���� � ����� � �
�

#Q�@o��¶o�
Dm�nDm�oWlºp¶r��8rut � * Í�Ë!Õ �\�1� 
 Í�Ë!Õ �9�D�@���Z�D�¤� 'u�I��� �>�¥�\�	�/�¤���Z�?��~ �9�/���M�!� ~8�\�1�©�¤�>� �Z� ~��I�D�9���P�! �� �#�
 9�?� �\�D�?�
� �\� ��� Í�ËÐÕ �3~8�9�c�?�C�c� Æ ' H �\�1��� Í#Ë!Õ �9~8�9�c�¤�C�c��� ' H ���9�@�S�I�9�D�(* Í�ËÐÕ � Í#Ë!Õ ' 
 Í#Ë!Õ � Í�Ë!Õ¶Ì [ ­

#Q�@o!o�$&% ( K./10 - % -5- e:3764/
	 Í#Ë!Õ ?��* Í�ËÐÕ 0 '�,
�
 Í�Ë!Õ 6#=	�E0>/10�0�/�, - L�	 Í#Ë!Õ�� H@? * Í#Ë!Õ�Ì 	 Í�Ë!Õ �* Í#Ë!Õ ?
0�'�, 
 Í�ËÐÕ&Ì 	 Í#Ë!Õ �
 Í�ËÐÕ ?�/10 - 'Q+ - �c0�' �10?)M):6 -�� Í#Ë!Õ&Ì �
 Í�Ë!Õ 0�'�, � Í�ËÐÕ&Ì �* Í�ËÐÕ <

À )jL>) /10 - )@/10 - %�,�3,% - �9/43�)*' ?¶0@616#=?F - /E0�0�/ 6 =	�10 � Í�ËÐÕ 0�'�, � Í�Ë!Õ - e�3764/ <H;�30'	� - /10 - , - L*% -2- )9K* Í�ËÐÕ 3 6¶LE% - 0�/ - %(/10�0 '�/10 - , - LE% -2- )9K � Í�Ë!Õ ? * Í#Ë!Õ 0�'�, 
 Í�Ë!Õ F�=�6 /A640�0�% - 0��/)>FBFH)*'ZK�0��9/I)*% <
¹�- �c0�' % - Ku)*%IF
= � 0�/ - /10�376S0@6b0+6 
 64/ - F )9K � 3,' - 0�% - »\=�0�/43�)*'�6 30'L/10 - �/) - .��E3 - ':/;6b)9K � 0 '�, � �

* � � � Ì 
 � � �
* Ï � � F * � � Ï Ì 
 Ï � � F 
 � � Ï
* 1 � � F * Ï � Ï F * � � 1 Ì 
 1 � � F 
 Ï � Ï F 
 � � 1< < < <<< < < <

* � ��� )�Ï Ì 
 ��� � )�Ï
( K¶+ - / % - 0B/A/10 - �/) - .��E3 - ':/96P)9K � 0 '�, � 0@6(/10 - 590�%43C092 ��- 6P)9K&0�6 
 64/ - FÎ)9K � 3,' - 0�% - »\=�0�/43�)*'�6=?�/10 - '
+ - . '�, /E0�0�/5/10 - 092�)95 -'- »\=�0�/43�)*'�650�0@5 - 0>6#) � =�/43�)*' 37K�0 '�, )*' ��
 37K"/10 - Fj0�/ %437e�� Í * Ñ 
 Õ 0�0@6
, - / - %IF 30'�0 ':/�¿ - %d)�??+$0 - % - � Í * Ñ 
 ÕWÌ

�����������������
�

* � * � )�Ï ÓDÓ@Ó$ÓDÓ@Ó * � [ ÓDÓ@Ó [
[ * � ÓDÓ@Ó * Ï * � ÓDÓ@Ó [<<< < < < < < < < < < < < < <<<
[ Ó@ÓDÓ [ * � ÓDÓDÓ Ó@ÓDÓ * Ï * �

 � 
 � )�Ï �	�
� 
 � [ Ó@ÓDÓ ÓDÓ@Ó [<<< < < < < < < <<<<<< < < < < < < [
[ Ó@ÓDÓ [ 
 � 
 � )�Ï ÓDÓ@Ó 
 �

������������������
�

� �������
�������
Æ %I)9+�6
� �������
�������
� %I)9+�6

¹�- '?)1+J, - . ' - & Í * Ñ 
 Õ ?�/10 - % - 6#= � /�0�'�/�)9K * 0 '�, 
 ?�/I)B2 - /10 - A�) ��
 '?)>F53C0 � 3,'F/E0 - �/) - .��E3 - ':/;6
)9K * 0�'�, 
 )>2�/�0 3,' - , 2 
 /�0 ��3,'?L+/10 - , - / - %IF53,'�0�'�/�)9K�� Í * Ñ 
 Õ < ¹�- )\2�/�0 3,'��
#Q�@o��¶o�
Dm�nDm�oWlºp¶r��8rut�� § �D�Q 9�?� �>�D�?�
�¥�>� ��* Í�Ë!Õ �\�1� 
 Í�ËÐÕ ���9�9�C�j�Q�/�?�
���¤��~��9�/���M��� ~S�\�1� �?�>� ��� ~
& Í * Ñ 
 Õ¶Ì [ ­



��� �����������
	���
����������������

À 0 - K«) ��� )9+.3,'?LjK 0!�9/S092�)\=�/�/10 - , - %43�510�/ 3*5 - )3K /10 - , - / - %IF53,'�0�'�/©)9K�0HF-0�/ %437e )9K�A�) ��
 '?)\F53C0 � 6©+.3 �"�
A � 0 
 0#�/%d=	�E3�0 � %I) �8- 3,'�)>=!%�A!%I)M)9K ��T - /

� Í�Ë!Õ&Ì

�������
�

� Ï * ÏIÍ�Ë!Õ � Ï * 1 Í�Ë!Õ Ó@ÓDÓ � Ï *  @Í�ËÐÕ
� 1 * ÏIÍ�Ë!Õ � 1 * 1 Í�Ë!Õ Ó@ÓDÓ � 1 *  @Í�ËÐÕ<<< <<< < < < <<<
�  * ÏIÍ�ËÐÕ �  * 1 Í�ËÐÕ Ó@ÓDÓ �  *  DÍ#Ë!Õ

��������
�

2 - 0 � Gu2 
 G � F-0B/ %437e )3K^A�) ��
 '?)>F 3�0 � 6 3,' Ë )95 - % � 0�'�, ��- / & Í�Ë!Õ 2 - /10 - , - / - %IF 30'�0 ':/©)9K � Í�Ë!Õ <
#Q�@o��¶o�
Dm�nDm�oWlºp¶r��8rut � & � Í�ËÐÕ ´ �I�@���9�9��� �1�@�d� �D�Z�3~%& Í�ËÐÕ ´ �c�\�-¡9���! M 1���c�#���D�Q�@�

& � Í�Ë!Õ Ì

������������

� � Ï * Ï Í�Ë!Õ � � Ï * 1 Í#Ë!Õ Ó@ÓDÓ � � Ï *  Í�Ë!Õ
� 1 * ÏdÍ�Ë!Õ � 1 * 1 Í#Ë!Õ Ó@ÓDÓ � 1 *  @Í�Ë!Õ­­­ ­­­ ­ ­ ­ ­­­
�  * ÏIÍ�ËÐÕ �  * 1 Í�Ë!Õ Ó@ÓDÓ �  *  DÍ�ËÐÕ

������������

F-�	�
�&F

������������

� Ï * ÏIÍ�ËÐÕ � Ï * 1 Í�Ë!Õ ÓDÓ@Ó � Ï *  9Í�Ë!Õ
� 1 * ÏIÍ�ËÐÕ � 1 * 1 Í�Ë!Õ ÓDÓ@Ó � 1 *  9Í�Ë!Õ­­­ ­­­ ­ ­ ­ ­­­
� � * Ï Í#Ë!Õ � � * 1 Í�ËÐÕ ÓDÓ@Ó � � *  Í�ËÐÕ

������������

���	�
��� � �����5� � �
� � ��� �	�����
����� ��
 ��� ��� ���
� �

;�3,'	� - /E0 - A!%d)>A�):6 38/ 3*)E'�6Z)9K./10 - A!% - 5@3�)>=�6&6 - �9/43�)*'��/)E'	� - % ' - ,4=!'�3�510�% 3�0B/ - A�) ��
 '?)\F53C0 � 62? 
 )>=4F-0 

2 - +`)E'�, - %43,'?L�0?)9+E+ - 0�% - L\)�3,'?L�/I)�09A?A ��
 /10 - F /I)Z2�3�510�%43C0�/ - A�) ��
 '?)>F 3�0 � 6=< À 0 - 3�, - 0 376A/d)"/ % - 0�/
/10 - A�) ��
 '?)>F 3�0 � 6 * Í�ËØÑ � Õ 0�'�, 
 Í�ËØÑ � Õ 0@6�A�) ��
 '?)>F53C0 � 653,' �4)95 - % � Í#Ë!Õ ? /10 - . - � ,E)9K+%/0�/43�)*'�0 �
Ku=!'	�9/43�)*'�6 3,' Ë < � Í�Ë!Õ 376"/10 - . - � , �/)>FBA!% 3 6 30'?LL/ - %IFD6©)3K /10 - Ku)*%IF � Í�Ë!Õ ³ � Í#Ë!Õ ??+ 0 - % -�� Í�ËÐÕ 0�'�,
� Í�Ë!Õ 0�% - A�) ��
 '?)>F53C0 � 6 3,' � < ( /J3 6 - 0@6 
 /I)B5 - %437K 
 /10�0�/./10�376J3 6J3,'QK�0��9/S0�. - � ,�<

¹ - �c0�' '?)9+ �/)*'�6 3C, - % * 0�'�, 
 0@6PA�) ��
 '?)>F53C0 � 6 3,' �H+.3�/10 �/) - .��E3 - '�/;6J30' � Í�ËÐÕ 2 
 +-% 38/ 30'?L
* Í�ËØÑ � Õ Ì * �	Í�ËÐÕ F * ÏdÍ�Ë!Õ � F �	�
�&F *�� Ô × # Í�ËÐÕ � � Ô × #

 Í�ËWÑ � Õ Ì 
 �ÒÍ�Ë!Õ F 
 ÏIÍ�ËÐÕ � F-�	�	� F 
�� ÔMÍ�ËÐÕ � � Ô Ó

¹�- +.3 ��� 640?)9+ /10�0B/ 
 ,�3�5�3C, - 6 * 0@6s0©A�) ��
 '?)\F53C0 � 3,' ��)15 - %C/10 - . - � , � Í�Ë!Õ <  
�� 09=�6E6&�>T - FBF-0��2?
/10�376 3�FBA � 3 - 6 /10�0�/ 
 ,�3�5@3C, - 6 * )15 - % � R Ë ] ?�/10 - %43,'?L<)9K 	:Ü���� Ä Ü Ã Ú � �UÁ 3,' Ë ?¶+$0�3
�E0EF - 0�'�6&/10�0�/

 Í�ËWÑ � Õ ,�3�5@3C, - 6 * Í�ËØÑ � Õ <

� I K@? I@;HIcCVa�;HJ-COJH?�M�?B9
Jd87R��LC7I<;H;�� ��?BM�MNC =2;LJHKcCOJX=`RXC bc8Oa2P
9@8!M = CBad[�=2JHKm=29
JH?BS:?BALEB8
?�! EG=2?B9
JH;LE7C79�]�? R COEBJH8:AH?B>
87g!?BA JHK<? A-COJ�=28!9cCVa2;BZ�JHK@?B9�=2J�E7C79N]�?iR C7EBJH8!AH?�>m87g!?BA JHK<?X=29
JH?BS!?BAH;BT : b<AH8
87Rj87R"�LC7I<;H;��#��?BMDMNCdE7CO90]�?iR 8!I@9<>�=29mMD8!;HJ
I@9<>@?BAHS!A-C7><IcCOJH? CVa2S!?�]<A-CNJH?�$
JH]�8
8&%
;BT



����� �F� 	�
����i�
���c	��
� 	���� � ����� � ���

¹ - +.3 ��� 2 - L�3,'N)\=!%`A!%d)�)9K&2 
 ,�3�5�3�,�3,'?L 
 0�'�, * 2 
 /10 - 3,%�L*% - 0�/ - 64/ �/)>FBFH)*' ,�3�5�376#)*% < ( K(/10�0�/
L*% - 0B/ - 64/ �/)\FBFB)*'-,�3�5�376#)*%.376 '?)@/ 
 ?�/10 - 'Q+ - )>2�/�0 3,''/#+`)�A�) ��
 '?)>F53C0 � 6P+.3�/10('?)#�/)>FBFB)E'
K 0!�9/I)*% <
À )B)>2�/�0 3,'40#�/)*'�/ %�0>,�3
�9/43�)*' ?�+ - +.3 ��� 6 0?)1+ /10�0�/$/10 - 6 - /#+P)�A�) ��
 '?)\F53C0 � 6 0�0D5 - 0��/)>FHFB)*'jK�0��9/I)*%
+$0 - ' �/)*'�6 3C, - % - ,E0@6©A�) ��
 '?)\F53C0 � 6&3,' �4)95 - % � Í�Ë!Õ <� 
 � 09=�616&�¶T - FBF-0�? /10�376�+.3 ��� 3�FBA ��
 /10�0�/
/10 -�
 640�0�% - 0 �/)>FBFB)*'jK�0��9/I)E%`+ 0 - ' �/)*'�6 3C, - % - ,40@6�A�) ��
 '?)>F 3�0 � 6 3,' Ë 0�'�, ��<
�&i � � �4psr��!rut:� � �c� 
 Í�ËWÑ � Õ ¡1���  1�¤� �>�@�?�
� �\�1�3~Ø�3�c�?�C�c� Í��  Ñ�� � Õ �\�1� � �c�A* Í�ËØÑ � Õ ¡9���� 1�?� �>�D� '
�
� �\�D�9~s�9�c�¤�C�c� Í��  �F �  Ñ�� � F �I� Õ ­ ® ~Ð�d�D�9�C�Z�! M� �#���M� ���d���1�/� ËÐÏ�ÑDÓ@ÓDÓIÑ/Ë � ���9�@���I�1�@��
 Í#Ë � Ñ � Õ �M� �>�¥�9�c�* Í�Ë � Ñ � Õ ~«�M� H'%·Ç %! �´ �M� ���d���1�/� � ÏÒÑ@ÓDÓDÓdÑ � Ô �/�1�@�Q�d�1�@��
 Í#ËWÑ � � Õ �M� �>� �3�c��* Í�ËWÑ � � Õ ~u��� H'%¸Ç�% �
�\�1� � ~

H 9 � F � F � F � Ñ

�I�@�9� 
 Í#ËWÑ � Õ �:� �>�¥�9�c��* Í�ËØÑ � Õ ­
#Q�@o!o�$&% ½ 6E6#=?F - ?�+J38/E0?)>=�/ � ):6E6j)9K�L - ' - %�0 � 3�/ 
 ? /10�0�/ � ��� <¸T - / 	 Í�ËØÑ � Õ 2 - /10 -�� 0�%IL - 64/
�/)>FBFH)*'�K 0��9/d)*%Z)9K * Í#ËWÑ � Õ 0�'�, 
 Í�ËØÑ � Õ <Z½"616#=?F - 2 
 +°0 
 )9K��/)*'�/ %�0\,�3��9/ 3*)E'�/10�0�/
	 K& 
 0�'�,
/10�0�/�	 Í�ËØÑ � Õ 0�0@6�, - LE% -2- Í���Ñ��@Õ <�; - /

* Í�ËWÑ � Õ & �* Í�ËWÑ � Õ 	 Í#ËWÑ � Õ 0 '�, 
 Í�ËWÑ � Õ & �
 Í�ËØÑ � Õ 	 Í�ËØÑ � Õ�Ó
¹�- +J3 ��� '?)9+Î,�3�5�3�, ->* 0 '�, 
 2 
 	 0�'�,<09A?A ��
 /10 - ��- FBF-0L/I) �* 0�'�, �
 )95 - %&/10 - %I)9+�6�0�'�,
�/) � =?F '�6P)E'-+$0�3
�E0 	 376
'?)�/A3C, - '�/43
�c0 ����
 ¿ - %I)�< À 0 - �/)*'�,�3�/43�)*'�6P)3KC/10 -��8- FHF-0
0�% - 6I0�/4376�. - ,j2 
 �*
0�'�, �
 )*' /10�376�,M)>F-0 30'�2 - �c09=�6 - 	 �c0�'Q2 - 3C, - ':/ 3��c0 �"��
 ¿ - %I)B)*'N0�/PFB)�64/ � %I)9+�6�0�'�, � �/) � =?F '�62?
0�'�,

� F � F � F � � �  ' � ' �
F �  ' � ' �

F � � ' �
��' �

F �I��' �
� ' � Ó

À 0M=�62?�+ - �c0�' 0�616#=?F - +.3�/10?)>=�/ � )�616©)9K&L - ' - %�0 � 3�/ 
 /10�0�/ * Í�ËWÑ � Õ 0 '�, 
 Í�ËØÑ � Õ 0�0D5 - '?)��/)>FHFB)*'
K�0��9/I)*%;6=< ¹ - +.3 �"� =�6 - /10�376©0@616#=?FHA�/43�)*'F/I)
)>2�//0 3,'N0#�/)*'�/ %�0>,�3
�9/43�)*' < ¹ %43�/ -

* Í�ËWÑ � Õ & * �	Í�Ë!Õ F * Ï/Í�Ë!Õ � F �	�
�&F *
	 Ô ×�� Ô?Í�ËÐÕ � � 	D×�� , Ô

 Í�ËØÑ � Õ & 
 �	Í�Ë!Õ F 
 Ï�Í�ËÐÕ � F �
�	� F 

	 ÔMÍ�ËÐÕ � 	 Ô Ñ



��� �����������
	���
����������������

0�'�,HKu)*%IF /E0 - F-0�/ %437e � Í * Ñ 
 ÕIÍ�ËÐÕWÌ
��������������
�

� �
	D×�� , Ô��������	�
� �
�
� � � �������
�
� �



 
 
 
 
 
 
 



� �	�
� � �

	D×�� , Ô ����� �	�
� �
�
� � � �����
� 	 Ô ����� �	�
� � � ����� � �
�
� �




 
 
 
 
 
 
 �

� �	�
� � � 	 Ô �������
�
� � � �����

���������������
�

� �����
�����
���

� �����
�����
� ����� � �

& Í * Ñ 
 ÕdÍ�Ë!Õ ?9/10 - % - 6#= � /�0�'�/¶)9K * 0�'�, 
 ?9376 /10 - , - / - %IF53,'�0�'�/&)9K�� Í * Ñ 
 ÕIÍ�Ë!Õ 0�'�, �c0�'�/E0 - % - K«)E% - 2 -
5�3 - + - ,
0@6W0bA�) ��
 '?)>F53C0 � 3,' Ë < � Í * Ñ 
 ÕdÍ�Ë!Õ 0�0@6 � � %I)9+�6�)9K �/) - .��E3 - '�/;6¶)9K * 0�'�, Í � F � Õ � %I)9+�6�)9K
�/) - .��E3 - ':/;6Ø)9K 
 ? 6#) & Í * Ñ 
 ÕIÍ�Ë!Õ +J3 ��� 2 - 0PA�) ��
 '?)>F53C0 � )9K�, - L*% -2- 0�/WFH):64/  � Í �&Í�� F � Õ F Í � F � Õ���Õ <
¹�- +.3 ��� 640?)9+ /E0�0�/ & Í * Ñ 
 ÕIÍ�ËÐÕ 376 3,'4K 0!�9/�/10 - ¿ - %I)QA�) ��
 '?)>F53C0 � 2 
 , - FB)*'�6 / %�0�/43,'?L /10�0B/.3�/"0�0@6
FB)*% - /10�0�' /10�376PF-0 ' 
 %I)M)@/;62<

V¤)*%�H % Ç�% � ? 
 Í�Ë � Ñ � Õ ,�3*5�3C, - 6 * Í�Ë � Ñ � Õ ?"6#)E+ - �c0 ' 6 -2- /10�0B/ /10 - . %964/ � � %I)9+�6j)9K
� Í * Ñ 
 ÕIÍ�Ë � Õ 0�% - , - A - '�, - '�/B)*' /10 - � 0@64/ Í � F � Õ � %d)1+ 6Z)9K�� Í * Ñ 
 ÕIÍ�Ë � Õ < À 0�3 6�3*FHA � 3 - 6 /10�0�/� Í * Ñ 
 ÕIÍ�Ë � Õ 376Z0HF-0�/ %437e4)9KA%�0�' �N0�/©FB):6 / Í � F � Õ � Í 0��9/I=�0 ����
 ?�/10 - %�0�' �'376 - e�0��9/ ��
 Í � F � Õ � Õ <
 
 ' %I)>A�)�6 3�/43�)*'<f�<)7�<�H��:?�/E0 - � G /10<, - %43�510�/ 3*5 - )9K & Í * Ñ 
 ÕIÍ�ËÐÕ 0�/ Ë � 376 /10 - 6#=?F )9K°, - / - %IF53,'�0�'�/;6
)9K�F-0B/ %43
� - 6�)3KA%�0�' �N0�/©FB):64/ Í � F � Õ � F � <�;�30'	� - � Í * Ñ 
 ÕIÍ�Ë!Õ 376Z0HF-0�/ %437eN)9K 6 3�, - Í 7 � F � Õ � ?
& �  , Í * Ñ 
 ÕIÍ�Ë � Õ 376P¿ - %I) K«)*% � � � � < À 0�0�/.3762? & Í * Ñ 
 ÕIÍ#Ë!Õ 0�0@6�0�¿ - %I)H)9KsF
= � /43�A � 3
�E3�/ 
 � � 0�/ - 0��E0
)9K Ë!Ï�Ñ@ÓDÓ@ÓIÑ�Ë � <� - �c09=�6 - + - 0@6E6#=?F - , /E0�0�/"H�9 � F � F � F � 0�'�, � � � ??+ - . '�,

 Í � � Õ 9� � Í � � F � � F � 1 F � � Õ��  � Í � � F � � F � � F � � Õ�Ñ

6#) & Í * Ñ 
 ÕIÍ�ËÐÕ F
=�64/�2 - /10 - ¿ - %I)�A�) ��
 '?)>F53C0 � <�½SA?A ��
 30'?L ' %d)>A�):6 38/ 3*)E'<f�<)7�< H���?!+ - 6 -2- /10�0�/ 

0�'�, * F
=�64/"0�0@5 - 0 '?)E'?G / %43�5@3C0 � �/)>FHFB)*'4K�0��9/I)*%Z+ 0 - ' �/)*'�6 3�, - % - ,E0@6ZA�) ��
 '?)>F 3�0 � 6�30'��4)95 - %
� Í�ËÐÕ ?>+ 0�3��E0 376©0#�/)*'�/ %�0>,�3
�9/43�)*' <
¹�- �c0�' '?)9+ A!%d)15 - �
� �!iMo �@i�� psr��!rut:� ���Ø� �1�3��� �@�����¶�D�D�@¨9���D��� � �c�-� ¡1�B�W)?�9� � ´ � �c� 1 Ì � Ë!Ï/ÑDÓDÓ@ÓIÑ�Ë � � 2 � ´ �\�1�4� �c�
4 Ì � � ÏÒÑ@ÓDÓ@ÓIÑ � Ô � 2 �N­ � �c��& Í�ËØÑ � Õ ¡1���  1�?� �>�D�¤���¥�\�1�>�@�9���Î�9~&�9�c�?�C�c� Í � Ñ � Õ �\�1�j� �c�!$ Í#ËWÑ � Õ ¡9�



����� �F� 	�
����i�
���c	��
� 	���� � ����� � ���

�H 1�¤� �>�@�?�
� �\�>�>�D�9� � �9~��3�c�?�C�c� Í  Ñ � Õ ­ ® ~
' %d)>2

�)(�* +-,/.103254
R & Í�ËØÑ � Õ KÌ $ Í�ËWÑ � Õ ]�� � 1 �\�1�

H 9 7 � FE7 �� F 7 � Ñ

�I�@�9�B�I�D�9�����! �� �#���S�H 9�?� �\�D�?�
� �\��� Í#ËWÑ � Õ �9~��9�c�?�C�c� Í � Ñ � Õ �/�1�@�B�I�1�@�

' %I)>2
�)(�* + ,/.10 2 4

R & Í�ËWÑ � Õ KÌ � Í#ËWÑ � Õ �M�
$ Í�ËWÑ � Õ KÌ � Í#ËWÑ � Õ ]�� 7 � 1 Ñ

' %I)>2
( � . 0

R $ Í�Ë��cÑ � Õ & + � Í�Ë��cÑ � Õ ] 9 H ' 7 � 1 Ñ �\�1�
' %I)\2
+ � .14

R & Í�ËWÑ � �IÕ & ( � Í�ËWÑ � �IÕ ] 9 H ' 7 � 1 Ó

#Q�@o!o�$&% T - / � 2 - /10 - 6 - /b)9K^A�)�3,':/96�6#=	�E0 /10�0�/ & Í�ËWÑ � Õ KÌ $ Í�ËWÑ � Õ <B 
 T - FBF-0Hf�<)7�<�HDg�?�/10 - % -- e�3 6 /;6P0ZA�) ��
 '?)>F53C0 � 
 Í�ËØÑ � Õ )9Ks, - L*% -2- Í �  Ñ �9� Õ 6#=	�10'/10�0�/ � 376��/)*'�/�0 3,' - , 30''/10 - ¿ - %I)+6 - /�)3K 
 <
 
 T - FBF-0@6bf�<)7�< Hcf�0�'�,jf <)7�<�H���?@/10 - % -"- e�3764/;6©0
A�) ��
 '?)>F53C0 � � Í#ËWÑ � Õ )3K�, - L*% -2- Í � Ñ � Õ 6#=	�E0F/10�0B/

& Í�ËWÑ � Õ 
 Í�ËØÑ � ÕØÌ $ Í�ËØÑ � Õ 
 Í�ËWÑ � Õ!Ì � Í#ËWÑ � Õ 
 Í�ËØÑ � Õ�Ñ

Ku)*%S0 ��� Í�ËØÑ � Õ � 1 B 4 <
À 0�3 6 3�FBA � 3 - 6'/10�0�/ 30'º0 ' 
 %d)1+ )*' +$0�3
�E0 
 Í#ËWÑ � Õ 3765'?)*'?Gu¿ - %I) ? � 09L*% -2- 6�+.3�/10 & )*' /10�0�/

- '�/43,% - %I)9+�<sab)9+ - 5 - % ? 
 �c0 'Q2 - 3C, - ':/ 3��c0 �"��
 ¿ - %I)
)*'Q0�/PFB):6 / �9� %I)9+�6��:6#)�? 
 F
=�64/P2 - '?)E'?Gu¿ - %I)
)*'<0�/ ��- 0@64/ Í H 'E� Õ � %d)1+ 62< À 0�=�6=? � F
=�64/�03L*% -2- +J38/E0 & )*'<0�/ ��- 0@64/ Í H ' � Õ � %I)9+�62< ¹�- �c0�'6 3�F53 � 0�% ��
 640?)9+ /10�0�/ � F�=�6 / 03L*% -2- +.3�/10 $ )E' 0�/ ��- 0@64/ Í H 'q� Õ  �/) � =?F '�62< ¹�- �/)\= � , 6 /I)>A
'?)9+�? �/)*'�/ - ':/ 3,' /10 - ��'?)9+ ��- ,ML - /10�0�/ & 0�'�, $ 09L*% -2- )*''/10 - 3,'�/ - %;6 - �9/ 3*)E'Q)9K Í H '4� Õ � %I)9+�6�0�'�,
Í H '<� Õ  �/) � =?F '�6���0?)9+ - 5 - % ?M+ - +.3 �"� 640?)9+ /10�0B/ /E0 -�
 09LE% -2- )*'QF-0�' 
 FB)*% - A�)�3,':/;6=<

½"6Z2 - K«)E% - ? ��- / � 2 - /10 - 6 - /�)9K�A�)B30'�/;6�0�/�+$0�3
�E0 & Í�ËØÑ � Õ KÌ $ Í�ËWÑ � Õ <BT - /�� 2 - /10 - 6 - /Z)9K
A�)B30'�/;6B0B/�+$0�3
�E0 & Í�ËWÑ � ÕZÌ $ Í�ËWÑ � Õ ?Ø2?=�/ � Í�ËØÑ � Õ KÌ & Í�ËWÑ � Õ < ¹�- +J3 ��� 6 0?)1+ /10�0�/�7 ��7 % 7 � 78?
+$0�3
�E0<+.3 ��� A!%d)15 - /10 - . %964/ 3,' - »>=�0 � 3�/ 
 < �`0 ��� /10 - %I)9+�6b)*'<+ 0�3��E0 & ,�376I09L*% -2- 6Z+.3�/10 ��� � Ùj0�'�,



�@�:� � ���������
	���
�� �������������

, - . ' - � � Ù#�/) � =?F '�6"6 3�F53 � 0�% ��
 <BT - / � � 2 - /10 - '�=?F
2 - %Z)3K�2�0>, %I)9+�6S0 '�, ��- / ��� 2 - /10 - 'M=?F�2 - %
)9K&2�0>, �/) � =?F '�62< �`0 ���^Â ÜDÜDÙ
0�' 
 %d)1+�)*%��/) � =?F 'L/10�0�/.376@'?)@/S2�0\,�< ¹�- +.3 ��� 6I0 
 /10�0�/S0G%I)9+y0�'�,
�/) � =?F '<Ù>Ú�Á �DÂ>}#{/{ 37K & 0�'�, $ /�0 � - ,�3�
 - % - '�/P510 � = - 6�0�/./10 - 3,% 3,':/ - %;6 - �9/43�)*' < ¹ - . %;6 /`)\2�6 - %I5 - /10�0�/
/10 - % - �c0�'-2 - 0B/&FB):64/A� F � � A�)�3,':/;6�)9K � 30'Q0�' 
 2�0>,#�/) � =?F '�� 37Ks0 �/) � =?F 'D0�0@6�FB)E% - /10�0�' � F � �
A�)B30'�/;6�)9K ��?�/E0 - 'F3�/�F�=�6 /"0�0D5 - 0�/ ��- 0@64/�� F H
A�)�3,':/96 3,'<L>)M):, %I)9+�6©0�/Z+$0�3
�E0 $ 09LE% -2- 6©+.3�/10
& 0�'�,>/10 - % - K«)*% - � ?�3�FBA ��
 30'?L>/10�0B/"/10�0�/ �/) � =?F '>376 30'¼K 0��9/ZL\)�)?,�<F - �c09=�6 - + - 0@616#=?F - ,>/10�0�/
H 9 7 � F �9³ � ? - 5 - % 
 2�0>,��/) � =?F ' F
=�64/"0�0@5 - 0�/ ��- 0@64/ � ³ 7jA�)�3,':/;6©)3K � 3,'�/10 - 3,':/ - %96 - �9/43�)*'<)9K
/10�0�/��/) � =?F '<+J38/E0 /E0 - L\)�)?, %I)9+�62< ¹�- �c0 ' 6 3*F 3 � 0�% ��
 0�'�0 ��
 ¿ - /10 - 2�0>, %I)9+�6./I)F6 -2- /10�0B/ - 0��E0
F
=�64/$0�0@5 - 0�/ �8- 0�64/  �³57
A�)�3,'�/;6P)9K � 3,'F/10 - 30'�/ - %;6 - �9/43�)*'N)9K(/10�0�/@%I)9+£+.3�/10 /10 - L>)�)?, �/) � =?F '�62<
¹�- /10 - % - 2 
 �/)*'	� � =�, - /E0�0�/�7 ��7�% 7 � 7 < Í /10 - 2�0@6 3
� 3C, - 0 376 /10�0�/$/10 - A�)�3,':/96�)9K ��F�=�6 / � 3 - 3,'>/10 -
640�0>, - ,=% - L�3�)*'�)9K�V 3�L>=!% - f>G�7 Õ <� 
'- e¤03F53,'�30'?L /E0 - /�+P)5% - L�3�)*'�6J3,' V 3�L>=!% - f>G�75/10�0B/��/)E':/�0 30'L/10 -
A�)B30'�/;6b)9K � ??+ - �/)*'	� � =�, -

 
7 � � � � 1 �  � � �

� � 7 � 1 Ñ 0�'�, �
7 ��� � � 1 �  � ��� ��7 � 1 Ó

S

S

m

n
e

d cols

rows

rows
bad

cols
bad

��m�� �X�@i4p��!� � À 0 - 0�% %/0�'?L - F - '�/P)9Ks2�0>,=%I)9+�6P0�'�,��/) � =?F '�62<
¹ 0 - ' + - �/)*'�6 / %I=	�9/+0?) � )>LE%�09A�0�3
�jA!%I)M)9K 6=?s+ - +.3 ��� ' -2- ,E0�5 - %;6 3*)E'E)9K�T - FBFj0Nf <)7�<�H�7I/10�0�/

09A?A � 3 - 6 /I)5/ %43�510 %43C0�/ - A!% - 6 - '://0�/43�)*'�62< ¹ - +.3 �"� '?)@/S0B/1/ - FBA�/./I)
)>A�/43�F53�¿ - /10�376P5 - %96 3�)*' <
¹ 0�3 ��- /E0 - K«) �"� )9+.3,'?L
A!%I)M)9KWF53�L@0:/ � )M)��-0 � 3�/1/ ��-�� )*'?L�?B38/ 376�0!�9/I=�0 ����
 5 - % 
 6 3�FBA ��- �&+ - +.3 ��� . %964/



����� �F�d	�
����X�
����	��
��	�� � ��������� �@� �
09A?A ��
<À 0 - )*% - F f <)7�<�H�8 3,' - 0��E0 Í ± Ñ/Ë!Õ A � 0�' - 0�'�, - 0��E0 Í ± Ñ � Õ A � 0�' - /I)Q)\2�/�0 3,'<0��/) ���8- �9/ 3*)E'_)9K
2�3�510�% 3�0B/ - A�) ��
 '?)>F53C0 � 6 3,' Í ± Ñ/Ë!Õ 0�'�, Í ± Ñ � Õ % - 6#A - �9/43�5 - ��
 < ¹ - +.3 ��� /10 - '�/ % - 0�/ /10 - 6 - 0@6Ø=!'�3�510�%43C0�/ -
A�) ��
 '?)>F53C0 � 6 3,' Ë 0�'�,(�5/10�0B/`0@616 =?F - 590 � = - 6./10�0�/P0�% - Ku=!'	�9/43�)*'�6 3,' ± ?�0�'�, /10 - '��/)>F
2�3,' - /10 - F
+.3�/1040�'?)@/10 - %�09A?A � 3
�c0�/43�)*'4)9K À 0 - )*% - F f�<)7�<�H�8�<
��o��Do��7� �����ºp¶r��8r�� � � �c�C* Í ± Ñ�ËWÑ � Õ ´ & Í ± Ñ�ËØÑ � Õ ´ �\�1� $ Í ± Ñ�ËWÑ � Õ ¡1�Z 9�?� �>�D�?�
�¥�>� �s�\�D�9�8� ):�9�¥� �y�9~
�9�c�?���c�c� Í . Ñ H�7*� Ñ H�7*� Õ ´ Í H�7 . Ñ � Ñ H�7�� Õ �\�1� Í H�7 . Ñ H�7*� Ñ � Õ ���c�� 9�D�/�I� �D�9� �Ò­ � �c��� ´ 1 ´ �\�1� 4 ¡9�
���\¡D�#�c���
�9~�� �9~^�/� �c�c� H�7 . ´ H�7*�¤´ �\�1� H�7*� �C�c�/ 9�D�/�I� �@�9� �c­ ® ~

' %d)>2
��� * (�* +-,/.	�F2503254

R * Í ± Ñ�ËØÑ � ÕWÌ & Í ± Ñ�ËØÑ � ÕWÌ $ Í ± Ñ/ËWÑ � Õ ]!9 H ' �

7�8�H�� Ñ
~u��� � � H9´ �d�D�9�
�I�D�9�����! �� �#���Z�B 9�?� �>�D�?�
�¥�>��� Í ± Ñ�ËWÑ � Õ �9~^�9�c�¤�C�c� Í . Ñ � Ñ � Õ �/�1�@�B�d�1�@�

' %I)>2
��� * (�* +-,/.	�F2503254

R � Í ± Ñ�ËWÑ � ÕØÌ * Í ± Ñ�ËWÑ � ÕØÌ & Í ± Ñ�ËWÑ � ÕØÌ $ Í ± Ñ�ËØÑ � Õ ]!9 H ' 7 
 �
8 Ó

#Q�@o!o�$&% ¹�- 2 - L�3,'B2 
 )>2�6 - %d5@3,'?L"/10�0�/ /10 - % -.- e�3764/;6¶0"6 - / 4 � � 4 6#=	�E05/10�0�/-7 4 � 7 �¯Í H '�

�
� " Õ 7 4 7

0�'�,HKu)*% - 0��E0�� � � 4 � ?
' %I)>2

��� * (1,/.	�F250
R * Í ± Ñ/ËWÑ � � Õ&Ì & Í ± Ñ�ËØÑ � � Õ ]�9 H ' 
 �

$3f Ó

V?)E% - 0!�10�� � � 4 � ?M+ - '?)9+O03A?A ��
QÀ 0 - )*% - F f�<)7�< H�8"/I)5/10 - A�) ��
 '?)\F53C0 � 6�)>2�//0 3,' - ,Q2 
 % - 64/ % 3��9/ 30'?L
* 0�'�, & /d)�� � /I)
)>2�/�0 30'Q0
, - L*% -2- Í . Ñ � Õ A�) ��
 '?)>F53C0 � 30' ± 0�'�, Ë ?M+$0�3
�10Q+ - +.3 �"� �c0 ���B& + � ?�6#=	�E0/10�0�/

' %I)>2
( �;.10

R & + � Í�Ë��	Ñ ± Õ & � * Í ± Ñ/Ë��/Ñ � �/Õ ]�9 H ' 7 
 �
$9f Ó

V?)E% � � K� 4 � ??+ -��8- / & + � &¯[�< ¹�- 0�% - '?)9+ L\)�3,'?L+/I)5/ % - 0�/ /10 - & + � ��6P0@6�=!'�3�510�% 3�0B/ - A�) ��
 '?)>F53C0 � 6
3,' Ë /E0�0�/�//0 � - )*'�510 � = - 6 /10�0�/Z0�% - K«=!'	�9/ 3*)E'�6©)9K ± < ¹ - /10 - ' �/)>F
2�30' - /10 - 6 - /d)>L - /10 - %$/d)BKu)*%IF
0B, - L*% -2- Í � Ñ � Õ A�) ��
 '?)\F53C0 � )95 - % � Í ± Õ /10�0�/P+ - +.3 ��� �c0 �"��& 4 2 
 , - . '�3,'?L �

& 4 Í�Ë � Ñ � � Õ&Ì & + � Í ± Ñ/Ë � Õ/Ó

¹�- 6 -2- /10�0�/
' %I)>2

�)(�* +-,/.103254
R & 4 Í#ËWÑ � Õ & � * Í ± Ñ/ËWÑ � Õ ]>9 H ' g 
 �

$9f Ó



�@� � � ���������
	���
�� �������������

¹ - '?)9+ �/)>F
2�3,' - $ 0�'�, * 3,'�/E0 - 6d09F - +�0 
 /I)j)>2�/�0 3,'<0Q, - L*% -2- Í  Ñ � Õ A�) ��
 '?)\F53C0 � )95 - %
� Í ± Õ /E0�0�/�+ - �c0 ���B$ 0 6#=	�E0 /10�0�/

' %I)>2
� (�* +-, . 03254

R $ 0 Í�ËØÑ � Õ & � * Í ± Ñ/ËWÑ � Õ ] 9 H ' g 
 �
$9f Ó

 
 �/)\F�2�3,'�3,'?L /10 - 6 - /#+P)&3,' - »>=�0 � 3�/43 - 62?Ø+ - . '�,
' %I)>2

�)(�* + ,/.10 2 4
R $ 0 Í#ËWÑ � Õ & � & 4 Í�ËØÑ � Õ & � * Í ± Ñ�ËØÑ � Õ ] 9 H ' 
 �

8 Ó

;�3,'	� -
H 9 7 �H�7*� F 7 �H�7*� F 7

� 
 �
8 Ñ

+ - �c0�'¯09A?A ��
 À 0 - )E% - F f <)7�<�H�8L/I) /10 - A�) ��
 '?)>F53C0 � 6 & 4 0�'�, $ 0 /I)<)\2�/�0 3,' 0 , - L*% -2- Í � Ñ � Õ
A�) ��
 '?)>F53C0 � � Í#ËWÑ � Õ /E0�0�/$/�0 � - 6�590 � = - 6 3,' � Í ± Õ 6 =	�10L/10�0�/

' %I)>2
�)(�* +-,/.103254

R � Í�ËWÑ � Õ & � $ 0 Í�ËWÑ � Õ & � & 4 Í#ËWÑ � Õ & � * Í ± Ñ/ËWÑ � Õ ]>9 H ' 7 
 �
8 Ó

( /@% - F-0 3,'�6 /I)D640?)9+ /10�0�/ � Í�ËWÑ � Õ 376©0B, - L*% -2-Q. A�) ��
 '?)>F 3�0 � 3,' ± 0@6P+ - ��� < À )-,M)'/10�3762?	�/)*'�6 3�, - %
0j510 � = - � ��� 4 6#=	�10 /10�0�/ � Í#ËWÑ � Õ 09L*% -2- 6©+.3�/10 * Í ± Ñ�ËØÑ � Õ K«)E%�FB)*% - /E0�0�' �N590 � = - 6�)9K Ë < '-'/10 - 6 - 510 � = - 6©)9K Ë ? � Í�ËØÑ � �/Õ 3 6©0B, - L*% -2- �jA�) ��
 '?)>F53C0 � 3,' ± < ��)*% - )95 - % ?\Ku)*%S0�' 
 )�/10 - %�510 � = - )9K
Ë ? /10 - 510 � = - )9K � Í�ËØÑ � � Õ �c0�'N2 -+- e?A!% - 616 - ,40@6©0 � 3,' - 0�% �/)>F
2�30'�0B/43�)*'4+.3�/10��/) - .��E3 - '�/;6 3,' � )9K
/10 - 6 - A�) ��
 '?)>F 3�0 � 6=? 6 ) � Í�ËØÑ � � Õ +.3 �"� 2 - 0Q, - L*% -2- �jA�) ��
 '?)>F53C0 � 3,' ± K«)E%�0 ��� Ë � 1 < ¹�- '?)9+
)>2�6 - %d5 - 2 
 6 3�FBA ��- �/)>=!':/ 30'?LL/10�0�/"/10 - % - F
=�64/Z2 - FH)*% - /10�0�' �H510 � = - 6�)9K � � K«)*%Z+ 0�3��E0�/10�376 3 6/ %I= - ?�6#)
+ - �c0�'Q09A?A ��
 /10 - 6I09F - % - 0@6#)*'�3,'?L�K«)E%A/10 - 6 - 510 � = - 6°)9K � � ?�0 '�,+/10 - ' 3,' /10 - Ë ,�3,% - �9/43�)*' ?/I)D6 -2- /10�0�/ � Í�ËWÑ � Õ 3 6©0B, - L*% -2- Í . Ñ � Ñ � Õ A�) ��
 '?)>F53C0 � 30' ± ? Ë 0�'�, ��<

À 0�3 6��/)E%I) ��� 0�% 
 3�FBA � 3 - 6"/E0�0�/�/E0 - % - 3 6Z0 / %43�590�%43C0�/ - A!% - 6 - '�/�0�/ 3*)E' �E0 - � �@3,'?LN0 � L>)*% 38/E0?F$0�'�0 � )>G
L>)>=�6J/I)5/10 - 2�3�510 %43C0�/ - A!% - 6 - '://0�/43�)*' �E0 - � ��3,'?L 0 � L>)E%43�/10?FF<
���	�
� � �>� � � 
�� ���"������� ��
 � ��� � ���
( ' /10�376
; - �9/ 3*)E' ?&+ - , - 6 �/%43�2 - 0N,�3�
 - % - '�/
+°0 
 )9K`A!%I)95�3,'?L À 0 - )*% - F$f <)7�<�H�8�< ¹�- =�6 -  - ¿c)>=�/ ��6
À 0 - )*% - F +$0�3
�10 ?>%I)>=?L�0 ��
 64/�0B/ - ,�?�6I0 
 6&�



����� �F�d	�
����X�
����	��
��	�� � ��������� �@���
� �!iMo �@i�� psr��!r��8t-����� �c�¤�D� � � �c�
� Í�ËWÑ � Õ �\�1� � Í�ËWÑ � Õ ¡1�� 9�?� �\�D�?�
� �\� �Z�3~°�9�c�?���c� � �\�1�4�9�c�?�C�c� �
�C�c�/ 9�D�/�I� �D�9� �c­ ® ~ �N�\�1� � �1�@�D�
�Z�M�C�©�I�1�\� �)� �c�9�����c�©�U���/�?�
�Z�?�Q*I�/�?�>�D�d���D�&�c�9�C�M�c�©¡c�B�
�>� �d�� >�U� �@� �u��, ´
�I�@�9���N�\�1� � �/�1�3�C���
�/�?�
�Z�?�©~ �9�/���M�#­

¹ - '?)9+yA�3
� �N=?A4)>=!%©A!%I)M)9K�+$0 - % - + -���- K /S)�
E0�/�/E0 -�- '�,�)9K�; - �9/43�)*'4f�<)7�<�H@<�V?)E% 6 3�FBA � 3
�E3�/ 

)9K - e?A�)�6 3�/43�)*' ??+ - +J3 ��� )E' ��
 �/)*'�6 3C, - %$/E0 - �c0@6 - 30'Q+ 0�3��E0 � Ì  0�'�,(� Ì �@< À 0 - �c0@6 - 6 3,'Q+$0�3
�E0/10 -�
 0�% - ,�3�
 - % - '�/�0�% - A!%I)95 - , 6 3*F 3 � 0�% ��
 <
#Q�@o��¶o�
Dm�nDm�oWlºp¶r��8r���� � �c� 
 Í�ËWÑ � Õ �\�1� * Í�ËWÑ � Õ ¡1�
�9�c�?�C�c� Í �9� Ñ �9� Õ �>�9�B�9�c�?���c� Í �@F �9� Ñ �@F �9� Õ
 9�?� �\�D�?�
� �\� �¶�>�@�9�8��)?�9� � �J�/�1�@�Z�I�1�@� 
 Í�Ë��/Ñ � Õ �M� �>�¥�9�c�A* Í�Ë��@Ñ � Õ �D���� 9�?� �\�D�?�
� �\�>�U� � ~u�M� $ Í � F �1� Õ
�M� ���d���1�/�b�1�\���D�c�b�9~ Ë�� ­ § �D�9� ´ 
 Í#ËWÑ � Õ �:� �>�¥�9�c��* Í�ËØÑ � Õ �@���B 9�?� �>�D�?�
�¥�>�?�U� Ë �\�1� � ­
#Q�@o!o�$&% T - / Ë!ÏcÑDÓDÓ@Ó#Ñ�Ë � � % × � Ô , 2 - ,�3764/ 30'	�9/j510 � = - 6'6#=	�E0 /10�0�/ 
 Í�Ë � Ñ � Õ ,�3�5@3C, - 6 * Í�Ë � Ñ � Õ 0@6
0
A�) ��
 '?)>F53C0 � 3,';� <£½"616#=?F - /10�0�/ 
 0�0�6-, - L*% -2- - e�0��9/ ��
¯�1� 30';� Í 3�/ 376'/I)_)\=!% 0>,M590�'�/�09L - 37K/10�376 376 '?)@/&/10 - �c0@6 - Õ 0�'�, 0@616#=?F - /10�0�/ 
 Í�Ë � Ñ � Õ 0�0@6©Ku= ��� , - L*% -2- 3,' � Ku)*%+H %ÎÇ&% $*� FEf �9� <
 - �c09=�6 -�
 Í�Ë � Ñ � Õ ,�3�5@3C, - 6 * Í�Ë � Ñ � Õ ? 
 Í�ËWÑ � Õ 0 '�, * Í�ËØÑ � Õ 640�0�% - 0�/ �8- 0�64/ �1� ¿ - %I) - 6�� Í �/)>=!'�/ - ,H2 

F
= � /43�A � 3
�E3�/43 - 6 Õ 0 � )*'?LD/E0 -�� 3,' - ËjÌ Ë � ?:K«)*% - 0��E0�H"%qÇ(% $*� F<f �9� <� - �c09=�6 -

, - L Í 
 Õ �Ò, - L Í * Õ %Ef �1� Í � F �9� Õ � �9� Í $*� F<f �1� Õ!Ñ

 - ¿c)>=�/ ��6 À 0 - )E% - F 3*FHA � 3 - 6 /10�0�/ * 0�'�, 
 640�0�% - 0 �/)>FBFB)E'<K�0��9/I)*% < ( KZ+ - ,�3�5�3�, - 
 0�'�, *
2 
 /10�376��/)>FBFB)E'jK 0��9/d)*%�0�'�,N09LM0 3,'N09A?A ��
 /10 - 6I09F - 0 %IL>=?F - '�/ ??+ -"- 5 - '�/I=�0 ����
 ,�376 �/)95 - %$/10�0�/ 

,�3�5@3C, - 6 * 0@6P0
A�) ��
 '?)>F53C0 � 3,' Ë 0 '�,�� <
'-' - �c0�' - 616 - '�/43C0 ����
 % - A � 0�� - ; - �9/ 3*)E'Qf�<)7�<)7Z0 '�,-T - FHF-0�f�<)7�<�H��©+.3�/10N0�'B=!'M2�0 � 0�'	� - ,Q5 - %;6 3�)*'

)9K ' %I)>A�):6 3�/43�)*'<f <)7�<)7�7�< À 0 - 2�)>=!'�,�6&/10�0�/©+ - /10 - % - 2 
 )>2�/�0 30' 30' À 0 - )*% - F f�<)7�<�H�8-0�% - 6 � 3�L@0�/ ��

+ - 0 � - % ?M2?=�/�6 /43 �"� 6#=�.��E3 - '�/�Ku)*%./10 - A?=!%IA�):6 - 6�)9K /10�376��E0�09A�/ - % <
���	�
��� � ����� � �����5� � �
� � ��� ��� ���	��

� ����� ��������� �

( / 376 � ��- 0�%./10�0B/`0ZA!% - 6 - '://0�/43�)*'j)9Ks0ZA�) ��
 '?)>F53C0 � )*'j0�,M)>F-0 30' � �/)*'�/�0 3,'�6&A!% - 6 - '://0�/43�)*'�6�)9K /10�0�/
A�) ��
 '?)>F53C0 � )*' 6#=?2�6 - /96�)3KJ/E0�0�/�,M)>Fj0 3,' < ( '�/10�37656 - �9/43�)*' ?�+ - +.3 �"� - e:A � 0 3,' 0?)9+ /I)4, - 0 � +.3�/10

7U@8!AL;�=2M�b
a`=2EG=2J�P
Z�[�? =2S:9<8:AH?mJHK@?���� � ;dR%8!AL[XK
=2EGK�� >@8
?B;49<8:JLK�CBg:? R I^a`a ><?�S!AH?B?!T��X87[�?Bg!?�ABZ�=`RX[�? a28
8 %W]cCOE %YCOJ

��?�M�MNC	�@T��
T ?��<Z�[ ?d;H?B?LJHKcCOJ�� C79<>���;HK�C7AH?	�B?�AH8
?B; COJ�=29^ec9
=2J�PQCOJXJHK@?B;H?�� � � ;BT



�@��� � ���������
	���
�� �������������

/10 - 6 - 6 =?2?GuA!% - 6 - '�/�0�/43�)*'�62< ¹�- 2 - L�3,' +J38/E0 /10 - K«) �"� )9+.3,'?L 6 3�FBA ��- )\2�6 - %I510B/43�)*'��
#Q�@o��¶o�
Dm�nDm�oWlºp¶r��8r��\$ � �c� *J¡9�Z����'u�>�M�:� Í � ( Ñ � + Ñ ��� Õ '# 9���c���9�@���@�I� �?���>�@�9�8�Z�9�?���\��� � Ì 16B 4;B
� ´ �\�1�Q� �c� � � Ì 1 � B�4 � B � � ¡9� ���/�>¡D�#�c���3~ � ���9�@�B�I�1�@�

. 7 � � 7 � 7 � 7 Ó
® ~&ª&�
� �c�$* � �/�?�@��� �#���9~&�I�D���9� �9�Z�9�D���©�9~A*J�I�1�@�S�/�M���C�c�/ 1�¤�1�B��� �H 9�C�c�#�9�D�#�@�I� �¤�B�>�D�9� � � ´ �I�@�9�D* � � �
.���'u�>�M�?�?­����M�C�c�>�@�9� ´ � ~

� (7 1 7 F
� +7 4=7 F

���
7 � 7 F f .�� � H Ñ

�I�@�9�B�I�D�
�9�c�?�C�c� Í � ( Ñ � + Ñ ��� Õ  1�?� �>�D�¤���¥�\�>���jª��>�¥�@� * � � ���@� �>�#�B� ���I�@���I�\���
 9�?� �>�D�?�
�¥�>�Mª��>�¥�@� * � �
�@� �\��������­
#Q�@o!o�$&% À 0 - . %;64/�A�0 %1/.376�)\2�5�3�)>=�62< À 0 - 6 - �/)*'�,jKu) ��� )1+ 6�K %d)>F T - FBF-0Hf�<)7�< $�<
� �9m��4
j���9m%�?nci 
8ij�9m7kA���?nDm�oWl ������o �9m�n�� � Í 0�/ Í�Ë��cÑ � �cÑ�� �/ÕIÕ

�Bi � ����� % ½"616#=?F - /10�0B/$/10�376�0 � L>)*% 38/E0?F 376�L�3�5 - '40
A!% - 6 - '�/�0�/ 3*)E' * )15 - %-1 B 4 B � <
�Bi � ����� %�¹�- +.3 �����8- / � 2 - 6#)>F - 6#F-0 ��� �/)*'�6 /�0�'�/ <
H@< �A0 - � � /E0�0�/./10 - A!% - 6 - '�/�0�/43�)*' * 376 � GuL\)�)?,�<
7�< �A0 - � ��/10�0B/D/10 - 6#=?2?GuA!% - 6 - '://0�/43�)*'£)*'?1 B�4 B � � 376 � GuL>)M):,¯=�6 30'?L)/10 - 2�3�510�%43C0�/ -
A!% - 6 - '�/�0�/43�)*' �E0 - � ��3,'?L 0 � L\)*%43�/10?FF<
g�<��A0?)M):6 - 0#�/)*'�64/�0 ':/-'M=?F
2 - %©)9K&A�)�3,'�/;6�)3K 13B 46B � � 0�/@%�0�'�,M)>F 0 '�, �E0 - � � /10�0B/$/10 -
=!'�3*590�%43C0�/ - A�) ��
 '?)>F53C0 � )9K * 3,' � /10�0B/ZL>) - 6 /10!%I)>=?L�0 - 0!�10�//0 � - 6"/E0 - 510 � = - 0@616 3�L*' - , /I)/10�0�/PA�)�3,'�/S2 
 /10 - A!% - 6 - '�/�0�/43�)*' <
f�< � 0?)�):6 - 0#�/)*'�6 /�0�'�/-'�=?F
2 - %Z)9K^A�)�3,':/96�)9KA13B�� � B � � 0 '�, �E0 - � �L/10�0�/$/10 - =!'�3�510�%43C0�/ -A�) ��
 '?)>F53C0 � )3K * 3,' Ë /E0�0�/ZL>) - 6 /10!%I)>=?L@0 - 0��E04A�)�3,'�/�/�0 � - 6 /10 - 510 � = - 0@616 3�L*' - , /I) /10�0�/A�)�3,'�/�2 
 /10 - A!% - 6 - '�/�0�/43�)*' <
$�< �A0 - � �5/10�0�/(/10 - =!'�3�510 %43C0�/ - A�) ��
 '?)>F53C0 � )9K * 30' Ë /10�0B/sL>) - 6(/E0!%I)>=?L@0 Í�Ë��cÑ � �cÑ�� �/Õ 09LE% -2- 6+.3�/10 /10 - 510 � = - 0@6E6 3�L*' - , /I)5/10�0B/�A�)�3,'�/�2 
F* <

½ '?)@/10 - %"/ 
 A - )9K$6#=?2?GuA!% - 6 - '�/�0�/43�)*' 3 6©)E' - )9K � )9+ - %�,�3�F - '�6 3*)E' <-V?)E% - e¤09FHA �8- ?¶0'/ %43�510 %43C0�/ -
A!% - 6 - '�/�0�/ 3*)E' * )15 - %�1 B 4 B � �/)*'�/�0 3,'�6�0©2�3�510 %43C0�/ - A!% - 6 - ':/�0B/43�)*'B)95 - % 1 B 4 B �(� ?9Ku)*% �(� � � <
ab)1+ - 5 - % ?:/E0 - K 0��9/ /10�0�/ * 376 � GuL>)M):,'/ - ��� 6©=�6 � 3�/1/ ��- 032�)>=�/$/E0�3 6 6#=?2?GuA!% - 6 - ':/�0B/43�)*' <

À )�640?)9+ /10�0�/5/10 - 6#=?2?GuA!% - 6 - ':/�0B/43�)*' �c0�'E2 - � - %1/437. - ,º0�6
L>)M):,�?&+ - +.3 ��� 640?)9+ 0�64/ %I)*'?L - %
A!%I)>A - %1/ 
 )9KsA!% - 6 - '://0�/43�)*'�6&�(/E0 -�
 0�0@5 - 6 3�FBA ��- 5 - % 3É. - %962< À 0�0�/ 3762??)E'	� - + - ��'?)1+ /10�0B/°0�A!% - 6 - '?G
/�0�/ 3*)E' 376 � GuL>)M):, Ku)*%Z0D6#=�.��E3 - '�/ ��
 6#F-0 ��� � ?�+ - �c0�' �E0 - � ��+$0 - /10 - %�0�' 
 A�0�%1/ 3��/= � 0�%�6 - L>F - '�/S)9K



����� �F�d	�
����X�
����	��
��	�� � ��������� �@�
�
/10 - A!% - 6 - ':/�0B/43�)*''376./10 - 6d09F - 0@6./10 - 6 - L\F - ':/P)9K(/10 - A!% - 6 - ':/�0B/43�)*'Q)9KC/10 - A�) ��
 '?)\F53C0 � /E0�0�/P)>=!%
A!% - 6 - '�/�0�/ 3*)E''3 6�� � ):6 - /I)�<
�&i � � �4psr��!r���p § �D�9���N�! M� �#���Q�4�/�?�D�#���\�D�/.j�/�1�@�<�I�1�@�
~u�M���\��� � 9 [ �d�D�9�C���! �� �#�-�/�¤�D�#���\�D���4�U�
�I�@�B�I��� �1�3���¥�D�����@�9��� )��c�@�I� �?�-�\� �>�M��� �I�>�¸�/�1�@�Q�I�9�D��� ~ * � ��� Í � ( Ñ � + Ñ ��� Õ '# 1���c�#�9�D���@�I� �?�Q�>�D�9���B�3�?���>�U�
1 B 4 B � ªb�D�9�C�

. � ( � 7 187 Ñ . � + � 7 4 7 Ñ �\�1� . ��� � 7 � 7 Ñ �I�D�9�

¦¯® ~`�d�D�-�@�9��� )¤�c�@�I� �?�N�\� �>�M��� �I�>�  1�@���#�c� �M���9  ¬
ª�� �d�4 1���?¡1�\¡>�U��� �u�Q�@�
� �D�@�#� H9³ 7M´ �d�D�9�N�d�D�9�C��� ���
 1�?� �>�D�¤���¥�\� � Í�ËWÑ � Ñ��MÕ �9~W�9�c�?�C�c� Í � Ñ � Ñ � Õ �/�1�@�Z�I�1�@�(*J� � � '��@� �>�#�������� 1���c�#�9�D���@�I� �?�Z�9~M� Í�ËWÑ � Ñ��MÕ ­

¦¯® ~��I�D�
�@�9��� )��c�@�I� �?�-�\� �>�M��� �I�>�  1�@�#�#�c�"�M���9 D�B¬ ´ � ´ �\�1��� ´ ªb� �I�Q 9���?¡1�\¡>���U� �u�-�@�Z� �D�@��� H9³ 7M´ �d�D�9�
�I�D�����\¡ '# 9�C�c�#�9�D���@�d� �?�j�9~ *²�?� 1 B�46B � � � � ��'��@� �>�#�����-�H 9�C�c�#�9�D���@�d� �?�B�9~�� Í�ËØÑ � Ñ �(�#Õ ­

¦¯® ~��I�D�
�@�9��� )��c�@�I� �?�-�\� �>�M��� �I�>�  1�@�#�#�c�"�M���9 D�B¬��I�\�C�?�D�¤�+�-ªb� �I�� 9�C�?¡1�\¡>�U��� �u� �@�Z� �D�@��� H9³ 7M´ �d�D�9�
�I�D�H�>�>� �9�9��� �@���
 9�?� �\�D�?�
� �\�M�9~ * �U� Ë �I�>���?�D�?� Í � Ñ � ��Ñ�� �/Õ � ��� Í�ËØÑ � �cÑ �(�/Õ ­

¦¯® ~��I�D�
�@�9��� )��c�@�I� �?�-�\� �>�M��� �I�>�  1�@�#�#�c�"�M���9 D�B¬��I�\�C�?�D�¤���Bªb� �I�� 9�C�?¡1�\¡>�U��� �u� �@�Z� �D�@��� H9³ 7M´ �d�D�9�
�I�D���1�\���D�Z�d�1�@��*¸�@�#��� �?�D�©���B�d�D�B 9�?�U�D� Í�Ë � Ñ � � Ñ�� � Õ � ��� Í�Ë � Ñ � � Ñ � � Õ ­

#Q�@o!o�$&% À 0 - 6 - K 0!�9/;6ØK«) �"� )9+ K$%I)>FÎT - FBFj0Zf�<)7�<%$�?9T - FBF-0�f�<)7�<�H�7S0�'�,���)E%I) ��� 0�% 
 f�<)7�< 7>[�<
À 0�3 6°5 - %437. �c0�/43�)*'40 � L>)*%43�/10?F 09A?A - 0 %;6 3,'_R7;>=�, 8 79] <�'�=!%��/)E':/ % 3*2?=�/ 3*)E' 376$/E0 - % - 0 � 3�¿D0�/43�)*'>/10�0�/

3�/�+P)*% ��6P)95 - %�,M)>F-0 3,'�6b+$0?):6 - 6 3*¿ - 376 � 30' - 0 % 30'L/10 - , - L*% -2- )9KC/10 - A!% - 6 - '�/�0�/43�)*'�6=<



�@�)� � ���������
	���
�� �������������

����� � '! ���� � � ��% � %
	©� � �B�� I���
�!%�%
� '�
�' 	 ���

��� ����� � � � � �5� ��
 � � ��� ����� ��
��
�

¹�- +.3 ��� 2�0@6 - )>=!%.0?) � )>L*%�03A�0�3��©A!%d)�)9K(6 
 6 / - F )*' 0�A�0�%E/43
�/= � 0 %SY ' G �/)>FBA ��- / - A!%I)\2 �8- FL< ¹�- +°0 ':/
/I)��E0?)M):6 - 0
A!%I)\2 �8- F 6#=	�E0 /10�0�/

¦ /10 - , - 6 �/%43�A�/43�)*'�6 )9K.30'�6 /�0�'	� - 6�)9K�A!%I)>2 ��- FD6 � 3�� - gM;>½ À 0 '�,��E3,% �/=�3�/D6I0B/4376�.8092�3 � 38/ 
 �c0�'<2 -
- 0@6 3 ��
 0�'�, - .��E3 - ':/ ��
 / %�0�'�6�K«)*%dF - ,53,'�/I)53,'�64/�0 '	� - 6�)9K&)>=!%�A!%d)>2 ��- FF?�0�'�,

¦ 38/J3 6bA�0�%1/ 3��/= � 0�% ��
 - 0�6 
 /d)��/% - 0�/ - 0 0?) � )>L*%�09A�0�3
��A!%I)�)3K 6 
 64/ - F Ku)*%�)>=!%bA!%I)>2 ��- FF<
;>)>/10�0�/
+ - �c0 'E2 - /1/ - %
=!'�, - %;6 /�0�'�, /10 - 6 - �/)E'�,<)>2 3 - �9/43�5 - ? ��- /
=�6 - e¤03F53,' - +$0 
 38/HF53�L@0:/
2 -
,�3 .��/= � /A/I) �/% - 0�/ - 0$0?) � )\L*%�09A�0�3
�PA!%I)M)9K 6 
 6 / - F·,�3,% - �9/ ��
 K«)*% /10 - A!%I)>2 ��- F )9K �E3,% �/=�3�/J6d0�/4376�.8092�3 � 3�/ 
 <
À 0 - =�6 =�0 � +�0 
 )9K°, - 6 �/%43�2�30'?L<0�' 30'�6 /�0�'	� - )9K �E3,% �/=�3�/ 6d0�/4376�.8092�3 � 3�/ 
 3 6 /I)N, - 6 �/%43�2 - 0��E3,% �/=�3�/
2 

A!%I)95�3�,�3,'?L�?ÐK«)E% - 0��E04L�0�/ - 3,'�/10 - �E3,% �/=�3�/ ?�3�/;6bKu=!'	�9/43�)*'<0�'�,L/10 - '�09F - 6©)9K(3�/;6 3,'?A?=�/;6=< �A0 - � ��30'?L
+$0 - /10 - %
0�'<0@616 3�L*'?F - ':/56I0�/4376�. - 6Z0��E3,% �/=�3�/#�c0�'<2 - 0j5 - % 
 3,% % - L>= � 0�%�A!%I) � - 616&� /I) �/)>FBA?=�/ - /10 -
510 � = - )3KÐ0ZLM0�/ - 3,''/10 - �E3,% �/=�3�/ ?M)*' - F
=�64/¶. %;64/ � )�)��H=?AD/10 - '�09F - 6�)9K�/E0 - 3,'?A?=�/;6 /I)&/10 - L�0�/ - 0�'�,
/10 - ' /10 - 3,%�590 � = - 62< À 0 - 6 - L�0�/ - 6��/)>= � , 2 - 0�' 
 +$0 - % - 30' /10 - �E3,% �/=�3�/ < ¹ 0 - ' + - / % 
 /I) , - 6 3*LE'
0'0?) � )>L*%/09A�0�3
�
A!%I)M)9KJ6 
 64/ - F$,�3,% - �9/ ��
 K«)*% /10 - �E3,% �/=�3�/56I0�/4376�.8092�3 � 3�/ 
 A!%I)>2 ��- FF?Ø+ - . '�,>/E0�0�/"/10 -
F-0 3�)*% 38/ 
 )9KZ)>=!%-A!%d)�)9K"376j, - 5>)@/ - , /I) F-0 ��30'?L 6#=!% - /10�0�/'/10 - 590 � = - 6j)9K�/10 - L�0�/ - 6B0 % - 2 - 30'?L
640M=�/1/ ��- ,N0 %I)>=!'�, /E0 - A!%I)M)9K �/)*% % - �9/ ��
 < À 0 - )95 - %10 - 0\,'/10�0�/�+ - /10 - % - 2 
 3,'	�/=!%ZA!% - 5 - '�/;6b=�6PK$%I)>F
. '�,�3,'?LN0�' - .��E3 - '�/�0?) � )>LE%�09A�0�3
�ZA!%I)M)9K 6 
 64/ - F K«)E%$/10�376PA!%I)>2 ��- FF<

¹ - +.3 ��� , - 6 3*LE'O06A!%I)>2 ��- F 6#=	�E0�/E0�0�/-+ 0 - 'º+ - +�0�'�/+/I)E, - / - %IF53,' - +$0 - /10 - %j)*' - )9K"3�/;6
�/)*'�64/ %�0 3,':/96 376A6I0B/4376�. - ,�?M+ - +.3 �"� ��'?)9+ 3,'�64/�0�'�/ ��
 +$0 - % - + - 640?)>= � , . '�,+/10 - 510 � = - 6./10�0B/&+ - ' -2- ,
/I) - e�09F53,' - < ( 'B)\=!%&A!%I)>2 ��- FF?>)E' - +.3 ��� 2 - 092 ��- /I)��/)>FBA?=�/ - /E0 - '�03F - 6¶)9K�/E0 - 510�% 3�032 �8- 6 3,'�5>) � 5 - ,
3,' 0��/)E'�64/ %�0 3,'�/N3#=�64/©K$%I)>F /E0 - '�09F - )3K /10 - �/)E'�64/ %�0 3,'�/ < ¹ - /10 - % - 2 
>- � 3�F53,'�0�/ - /10 - )15 - %10 - 0>,
0@616 ) �E3C0�/ - ,¼+.3�/10�/E0 - 3,% % - L>= � 0�%+64/ %d=	�9/I=!% - )9K�A!%I)>2 ��- FD6 � 3�� - �E3,% �/=�3�/D6d0�/4376�.8092�3 � 3�/ 
 < �N)E% - )95 - % ? 3�/
+.3 ��� 2 - - 0@6 
 /I) % - ,M=	� - A!%I)>2 ��- FD6.6#=	�E0 0@6 �E3,% �/=�3�/�6I0�/4376�.8032�3 � 3�/ 
 /d)"3,'�64/�0�'	� - 6°)9KW)>=!%�A!%I)\2 �8- FL<P;>)
/10�0�/b+ - �c0 ' 09A?A ��
 /10 - /I)�) � 6b)9KP; - �9/43�)*'Nf <)7�??+ - +.3 ��� ' -2- ,L/I)HF-0 � - )>=!%bA!%I)>2 ��- F 6 3*FHA �8- 30'40�'
0 � L - 2!%�0 3��&6 - '�6 - ??2?=�/©+ - +.3 ��� ,�376 �/=�616 /10�376 � 0�/ - % <

À 0 - A!%d)>2 ��- F /10�0�/j+ - +.3 ��� =�6 - +.3 ��� 2 - 0 �/) � )*%43,'?LEA!%I)\2 �8- F )*' 0 �Ò+-%�09A?A - , , -  %I=�3`3�'
L*%�03A�0 ��<B½ '>3,'�64/�0�'	� - )9K./10 - A!%d)>2 ��- F$+.3 ��� �/)*'�6 3764/�)3Kb0 '_0@616 3�L*'?F - ':/�)9K°0 . %;64/ �/) � )*%5/I) - 0��E0



��� � � �O���/��� ��
 ���������
	���
�� �F���������D����� ����� �@���
'?)?, - 3,'�/10 - L*%�09A�0 <H½ 6 ) � =�/43�)*'<)9K$/10 - A!%d)>2 ��- F +J3 ��� 2 - 0�'<0@616 3�L*'?F - '�/�)3Kb0 6 - �/)*'�,��/) � )E%�/I)
- 0��E0�'?)?, - 30'>/10 - L*%�09A�0F6 )D/10�0B/$/10 - A�0 30%96©)9K �/) � )E%;6S0�616 3�L*' - ,L/I) - 0��E0�'?)?, - 0�'�,'3�/;6@' - 3�L@0M2�)*%;6
6I0�/ 3 6�K 
 � - %1/�0 30' �/) � )*%43,'?L�%I= ��- 62< ��0��E0��/) � )*%43,'?L %I= ��- +.3 ��� % - 64/ % 3��9/(/E0 - �/)*'M.�L>=!%�0B/43�)*'B)9K �/) � )*%;6 /10�0�/
�c0�'j2 - 0@616 3�L*' - , /I)�0 '?):, - 0�'�, 38/96A' - 3�L@0M2�)E%;62< À 0 - 6I09F - %d= �8- 6�+.3 ��� 09A?A ��
 /d) - 5 - % 
 '?)?, - 3,''/10 -
L*%�03A�0 < ¹�- +.3 �"� �c0 �"� 0 ' 3,'�64/�0�'	� - )9KA/E0 - �/) � )*%43,'?LQA!%I)\2 �8- F$0 x Ü��7Ü } Ú Ä�Â 	 } Ü � � {DÃ Ú Ä Á Å��>Ä�x/{ 0�'�,�0
6#) � =�/43�)*'�)9KA6#=	�10N0 ''30'�6 /�0�'	� - 0 x Ü��7Ü } Ú Ä�Â 	 } Ü � � {@Ã ÁÒÜ���� Å Ú�Ü Ä <

T - /�=�6
% - �c0 ��� /10 - , - . '�3�/43�)*'4)9K�0B, -  %I=�3`3 '�L*%�09A�0 Í 6 -2- V 3*L\=!% - f>G�g�K«)*%�0�' - e�09FBA ��- Õ <
hji\k`lWm�nDm�oWlqpsr%$Wrut § �D� Ù {	�°} �MÚ Û Ä�Â\}�� 	 z � Ô � ���©�M�U�C�D�/���D���?�«�\ >���¤� 7 Ô �D�?�9�c���U�Sª��\� �@�S�D�9�@���D�:�3�
� ���C�9 9�C�c�#�9�D���D��¡Ò�B�\�B��'��:� �?� �Z¡>���9�9�C���#�I���U�D��­ § �D�B�D�?�9�j�C�9 9���c���9�@���D��¡c�
�I�D�
�#�I�����D� Í�Ë Ï ÑDÓDÓ@ÓIÑ�Ë Ô Õ �1�@�
�D�9�>�c�� 1�?�U�D�I�U�D�Q���H�I�D�H�D�:�3�c�����9 1���c�#�9�D���D��¡c�

Í�Ë 1 ÑDÓ@ÓDÓIÑ/Ë?Ô?Ñ�ËÐÏIÕ �\�1� Í#Ë 1 ÑDÓDÓ@ÓIÑ�Ë¤Ô�Ñ	Í�Ë!Ï�
 H ÕIÕ�Ñ
ª��@�9�C�B¡c� ��
 � ª&�
�Z�D�\���I�@���/�>�Î�9~ � �>�9� � �Z�:�M�\� �D�?­

000

100

001

010 101

110

011

111

��m�� �X�@i4p��7$ �&½¸, -  %I=�3`3�'NL*%/09A�0
¹ - +.3 ��� , - . ' - 0�
 } � 	�	 { ÙQÙ {��°} �MÚ Û ÄNÂ>}�� 	 z /I)B2 - /10 - A!%I)?,M=	�9/Z)9K�0-, -  %I=�3`3�'<L*%�09A�0�+.3�/10

0 � 
 � ��- ?�+$0 - % - 3,'F/10 - A!%I):,M=	�9/Z+ - +.3 ��� A?=�/Z0�' - ,ML - K %d)>F 5 - %1/ - e Í�ËØÑ��¤Õ /I)B5 - %1/ - e Í � Ñ��@Õ 3ÉK�0�'�,
)*' ��
 37K /E0 - % - 0�% -.- ,ML - 6^K %d)>F Ë /I)��
0�'�, � /I) �bÍ ; -2- V 3�L>=!% - f>Guf Õ < À 0 - 6 3�¿ - )9K�/10 - � 
 � ��- ' -2- ,�6 /I)
2 - 6 )>F - �/)*'�64//0�':/./43�F - 6 � /E0�0�/(376 � 0 %IL - - '?)>=?L@0QKu)*%P=�6 /I)
A - %#Ku)*%IF � - %1/�0 3,' %I)>=�/ 30'?LH)>A - %�0B/43�)*'�6
)*' /10 - LE%�09A�0 < $ � +.3 ��� 6#=�.�� - <
hji\k`lWm�nDm�oWlqpsr%$Wr�� § �D� 
 }�� 	 	 { Ù Ù {���} ��Ú Û Ä<Â\}�� 	 z � Ô � ���j�M�U�C�D�/���D���?�u�\ >�B�?� $ � �57 Ô �D�?�9�c�B�U�
ª��\� �@�4�D�1�@�6�D�:�3�<� �j���9 1���c�#�9�D���D�q¡c�N�6 1�\���S�/�?�@��� �#�I���@�E�9~��4�\�>�
¡1�9�
�Z�:�:�>� � $ �¯�\�1�<�\� ��'��M� �?� �
¡>�U�1�9���N�#�I�����D��­ § �@�<�D�?�9� �C�9 9�C�c�#�9�D���D�q¡c�N�I�@�_ 9�>�U� Í���ÑcÍ#Ë!ÏIÑDÓ@ÓDÓIÑ/Ë?ÔMÕIÕ �1�@�B�D�9�>�c�� 9�?���D�d���D� ��� �I�@�



�@��� � ���������
	���
�� �������������

�D�?�9�c���C�9 9�C�c�#�9�D���D��¡Ò�

Í�� F�H ÑcÍ#Ë 1 Ñ@ÓDÓDÓ#Ñ/Ë?Ô?Ñ�ËÐÏIÕIÕ �\�1� Í � F H ÑcÍ�Ë 1 ÑDÓDÓ@ÓIÑ�Ë¤Ô�Ñ	Í�Ë!Ï�
 H ÕIÕIÕ/Ñ
ª��@�9�C���d�D�B�9�>�M� �d� �?� � F H � �����\¨��9�j�Z�:�:�>� � $ �¶­��@�M�s�W)� 1�D� �$� � [ Ñ@ÓDÓ@Ó�Ñ $ � ' H � ´ ª&��ªb���U���C�/~u�9�s���
�I�@���#�c�P�9~��D�?�9�c�©ª��D�>�#�H�C�9 9�C�c�#�9�D�#�D�d� �?�j¡9�c�?���D�bª�� �d� � �@���-x Ü�� � Ã�Ä
�3~^�d�D���?�u�\ >�Q*#���-�@�?���c�Sªb� �d� �
�/�?�U�>�
�B�����M� �?�>�C� ��' �j,/­

��m�� �X�@i p �#p �&½J+-%�09A?A - ,N, -  A%d=�3 3�'NLE%�09A�0



��� � � �O���/��� ��
 ���������
	���
�� �F���������D����� ����� �@���
¹ - =�6 - +-%�03A?A - ,¯, -  A%d=�3 3�'¯L*%�09A�0�6 Ku)*%D/#+P) % - 0�6#)*'�6&�4)*' - �c0�'?%I)\=�/ - 0�' 
 A - %dF�=�//0�/43�)*'

)*'�6#=	�E0 0¼L*%�09A�0º0�'�,�?P0@6
+ - +.3 ��� 6 -2- 3,'£; - �9/43�)*'qf�<�g�<)7�?(/10 -�
 0�0D5 - 045 - % 
 6 3*FHA �8- 0 � L - 2!%/0 3
�
, - 6 �/%43�A�/43�)*' <
'�=!%Z092�3 � 3�/ 
 /I) %I)\=�/ - A - %IF
=�/�0B/43�)*'�6�)E'N0B+-%/09A?A - ,�, -  %I=�3`3 '4L*%/09A�0 - '�092 ��- 6©=�6$/d) �c,�%�0@+ �

0��E3,% �/=�3�/
)*'4)*' - < ¹ - 2 - L�3,'_2 
 �/)E'�6 3C, - %43,'?L¼0 ' )E%�,�3,'�0�% 
 ,�%/0D+J30'?LQ)3K°0��E3,% �/=�3�/ Í V 3�L>=!% - f>G $ Õ <
À )¼,�%/0D+ /10 - �E3,% �/=�3�/-)E' 04+@%�09A?A - , , -  %I=�3`3 'qL*%�09A�0 ?¶+ - +.3 ��� 0@616 ) �E3C0�/ - )*' - �/) � =?F 'E)3K�/10 -
+-%�03A?A - ,N, -  %I=�3`3�'4L*%�09A�0j+.3�/10F/E0 - L�0�/ - 6P)3KC/10 - �E3,% �/=�3�/ Í 6#)>F - '?):, - 6b)9KC/10 - �/) � =?F 'NFj0 
 '?)@/
2 - 0@616#) �E3C0�/ - ,4+.3�/10 0�' 
 L�0B/ - 3,' /10 - �E3,% �/=�3�/ Õ < À ) - 0��E0�/ 
 A - )9K
'?):, - /10�0�/ �/)>= � , 09A?A - 0�% 3,'_0
�E3,% �/=�3�/ ??+ - +.3 ��� 0@6E6 3�L*'-0 �/) � )*% ��/10M=�62?@/E0 - 0@6E6#) �E3C0�/ 3*)E'-)9K�'?)?, - 6 30' /E0 - �E3,% �/=�3�/�+.3�/10('?):, - 6 3,' /10 -
L*%�03A�0Q+.3 �"� 2 - 0!���/)>FBA � 37640 - ,�2 
 �/) � )*%43,'?L+/10 - '?):, - 6 30'L/10 - L*%�03A�0Q+.3�/10 /10 - �/)*% % - �9/��/) � )*%;62<�V?)*%
/10 - �/)*'M5 - '�3 - '	� - )9K � 0B/ - %S0�%IL\=?F - ':/962?M+ - +J3 ��� 0 � 6#)��/% - 0B/ - 0+6#A - �E3�0 � �/)\=�/IA?=�/ � '?):, - <

x1 x3

not

x2

andand

or

output

��m�� �X�Di�p��&� ��½¸,�%�0@+.3,'?LB)9K�0#�E3,% �/=�3�/
¹ - '?)9+ �/) � )*%./10 - % - F-0 3,'�3,'?L '?)?, - 6P)9K(/10 - L*%�03A�0+3,' 0�F-0 '!' - %$/10�0�/�, - 6 �/%43�2 - 6$/10 - �/)E'!' - �/G

/43�)*'�6 /10�0�/Z09A?A - 0�%�2 - /#+ -2- '>/10 - L�0�/ - 6.3,' /10 - �E30% �/=�38/ < À ) - 0��104)9K./10 - 6 - % - F-0 3,'�3,'?L�'?)?, - 62?W+ -
0@616 ) �E3C0�/ - 056#+J38/ �10�3,'?LQ0��9/43�)*'F6#=	�E0 0@6�)*' - )3K /10?)�6 - , - A�3
�9/ - ,I3,' V 3�L>=!% - f>G�� Í 09L�0 3,' ?M2 
 �/) � )*% 30'?L
0('?)?, - +J38/E0_0��/) � )E%�0@616#) �E3C0�/ - ,4+.3�/10L3�/;6"6#+J38/ �10�3,'?L 0!�9/43�)*' Õ <�Yb)@/ - /10�0�/©+ - 0 ��� )9+Î0'6#+.3�/ �E0�/I)
�/)>A 
 0�' 3,'	�/)>F 30'?LQF - 616I09L - 0�'�,F6 - '�, 3�/"/I)H2�)@/10�)9K(3�/;6b)>=�/IA?=�/;6 Í {��UÂ�� /10 - 6#+.3�/ �E0 3,'>/10 -�� )9+ - %
��- K /dG 0�0�'�,��/)E% ' - %Z)9K°V 3�L>=!% - f>G�� Õ < ¹ - 5�3 - + /10 - /�0@6 ��)9K°0@6E6 3�L*'�3,'?L /E0 - 6#+.3�/ �E0�3,'?L 0��9/43�)*'�6 /10�0�/
�/)*'!' - �9/BLM0�/ - 6&/I)>/10 - 3,%53,'?A?=�/;6B0@6
0C%d)>=�/43,'?L4A!%I)>2 ��- F 3,'E+$0�3
�E0 - 0��E0�'?):, - 0�0@6H0�/
FB):64/&/�+P)



� �B� � ���������
	���
�� �������������

3,'	�/)>F53,'?L4A�0�� � - /;62<  
 =�6 30'?L>64/�0�'�,?0 %�,�A�0�� � - /IG$%I)>=�/43,'?L / - �E0!'�3C»>= - 6 Í 6 -2- RUT - 3 8�7>] Õ ?!+ - 6 -2- /10�0�/
$ � 64/ - A�6J/10!%I)>=?L@0Q0
, -  %I=�3`3�'QL*%�09A�0Q)9K�7 Ô '?):, - 6©0�% - 6#=�.��E3 - '�/�/I)+6#) � 5 - /10 - %I)>=�/43,'?LBA!%d)>2 ��- FF<
À 0M=�62?�+ - �c0 'N. '�,L6#+.3�/ �E0�3,'?LN0��9/43�)*'�6°K«)*% - 0��10�)9KA/10 - '?):, - 6 3,'F/E0 - +-%�03A?A - ,4, -  %I=�3`3�' LE%�09A�0
6#)�/E0�0�/5/10 - )>=�/dA?=�/B)9K - 0��E0ºLM0�/ - 3 6 %I)>=�/ - , /I)>/10 - 3,'?A?=�/;6H)9K"/10?):6 - L�0B/ - 6&/10�0�/5' -2- , 38/ Í 6 -2-
V 3�L>=!% - f>G � Õ <

��m�� �X�@i p �	� �P;>)>F - 6#+.3�/ �E0�3,'?L 0!�9/43�)*'�6
½ A!%I)M)9KA/10�0�/ /10 - �E3,% �/=�3�/"376�6I0B/4376�.8092 ��- 640?)>= � ,��/)E'�6 3764/Z)9K`0�'<0@616 3*LE'?F - ':/Z)3K`[!��6©0�'�, H*��6 /I)

/10 - 30'?A?=�/96Z0�'�, /10 - L�0�/ - 6°)9KA/10 - �E3,% �/=�3�/"/10�0B/.376��/)*'�6 3764/ - '�/S+J38/E0 0'6I0�/4376�K 
 3,'?LQ0@616 3�L*'?F - ':/ Í ; -2-
V 3�L>=!% - f>G�8 Õ < À 0 - / %�0 '�6 � 0�/43�)*'j)9KC/10�376PA!%I)M)9K�3,':/d) 056 - �/)E'�,��/) � )*%43,'?LB)9K /10 - L*%�09A�0j+.3 ��� �/)*'�6 3764/P)9K
0�'40@616 3�L*'?F - '�/�)9K`[:��6�0�'�,>H*� 6./I)+/10 - +.3,% - 6 - ':/ - % 30'?LN0 '�, �8- 0@5�3,'?L /10 - '?)?, - 6�)3K /10 - L*%�09A�0L/10�0�/
376��/)*'�6 3764/ - '�/P+.3�/10D/E0 - 0@6E6 3�L*'?F - '�/ ?@/10 - 0��9/43�)*'�6�)9KC/10 - L�0�/ - 62?M0�'�, /10 - 6 +.3�/ �10�3,'?LB0��9/43�)*'�6=<�;�3,'	� -
+ - 0 % - )*' ��
 6 =?A?A�):6 - ,I/I)#�/) � )*%-'?)?, - 6P)9K(/10 - L*%�09A�0 ?�0 '�, '?)@/J38/96P+.3,% - 62?�/E0 - A!%I)M)9K&+.3 ��� 0��9/I=�0 ����

0@616 3*LE' - 0��E0 '?)?, - 0HKu)>=!%IG /I=?A ��- )3KJ6 
 F
2�) � 6"/E0�0�/ 3,'�,�3��c0B/ - + 0 - /10 - %"/10 -+- ,ML - 6Z0B/1/�0��E0 - ,L/I) /10 -
'?)?, - 0�% - [�?�H@?M)*%P2 � 0 ' ��< Í V 3�L>=!% - f>G�� �/)*'�/�0 3,'�6$6#)>F - 590 � 3�,L6 - �/)*'�, �/) � )*%;6 Õ < ¹�- +.3 ��� �E0?)M):6 - )>=!%
�/) � )*%43,'?L %d= �8- 6 6#)�/10�0B/ /E0 - )*' ��
 ��- L�0 � �/) � )E%43,'?L:6P)9KC/E0 - L*%/09A�0B+.3 ��� 2 - /E0?):6 - /10�0�/`0�616 3�L*'Q0�[�)*% H
/I) - 0��E0'3,'?A?=�/ ? �/)E% % - �9/ ��
 A!%I)>A�09L�0B/ - 590 � = - 6S0 � )E'?LB+.3,% - 62?	�/)E% % - �9/ ��
 �/)>FBA?=�/ - /10 - 590 � = - )9K - 5 - % 

L�0�/ - ?^0 '�,<A!%I)?,M=	� - 0�HQ0�/&/10 - )>=�/IA?=�/
L�0�/ - <�V 3*L\=!% - f\G�8 �/)E':/�0 30'�6
0 A�3��9/d=!% - )9K�0 A!%I)�)3K�/10�0�/
/10 - �E3,% �/=�3�/53,'EV 3�L>=!% - f>G $ 376�6d0�/4376�.8092 ��- <QV 3�L>=!% - f>G1HD[��/)*'�/�0 3,'�6
, - A�3
�9/43�)*'�6�)9K�A�0�%1/;6�)9KJ6 - �/)E'�,
�/) � )*%43,'?L:6 /10�0�/P5�3�) � 0�/ - /E0 - �/) � )*%43,'?L %d= �8- 6=<

Yb)9+�?>+ - 0�0@5 - Ku= ����
 , - 6 �/%43�2 - ,�+$0�0�/ �/)*'�64/ 38/d=�/ - 6�0�L*%�09A�0 x Ü��7Ü } Ú ÄMÂ 	 } Ü � � {DÃ Ú Ä Á Å��>Ä�x/{ 0�'�,Q0
L*%�03A�0 x Ü��7Ü } Ú Ä�Â 	 } Ü � � {DÃ ÁÒÜ���� Å Ú�Ü Ä <



��� � � �O���/��� ��
 ���������
	���
�� �F���������D����� ����� � � �

input

not

and

output

input

and

or

input input

or

and

input

output

and

not

input

��m�� �X�@i_p � � ��½ ,�%�0@+.3,'?LN)9K./10 - �E3,% �/=�3�/�)E'_0j+-%�09A?A - ,<, -  %I=�3`3�'_L*%/09A�0 < À 0 - ��- K /
0�'�,C%43�L@0�/
�/) � =?F '�6�)9K$/10 - LE%�09A�0�640?)\= � ,62 - 3C, - ':/ 3É. - ,w+.3�/10<)*' - 0�'?)@/10 - % ?¶2?=�/
0�% - ,�%�0@+-' /�+J3�� - K«)*%&/10 -
�/)*'M5 - '�3 - '	� - )9K /E0 - 0�%1/43764/ <��Z0�% � � 30' - 6��/)E% % - 6#A�)*'�, /I)
+.3,% - 6J3,'F/10 - �E3,% �/=�3�/ <

1

0 0
1

0

0
0

01 1
1

1 1

�bm���� �@i4p��1� �°;>)>F -���- L�0 � 6 - �/)*'�,��/) � )*%96PKu)*%./10 - 6#+.3�/ �E0 - 6J30'4V 3�L>=!% - f>G���<



� � � � ���������
	���
�� �������������

x1 x3

not

x2

andand

or

output

1

00

0

0

1 1

1

1

1

1

0 1
10

input

not

and

output

input

and

or

input input

or

and

input

output

and

not

input

1
1

1

1

1

1

1

1

1

1

1

0 0 0 0

0

0 0

0

0

0
0

0

0

0

0

1

1
1

1
1

11

1 1

1 1

1
1

1 1

1 1

1

1

0

1

0

1

0

1

1

�bm���� �@iNp �1� � À +P)�A!%d)�)9K 6./10�0B/`)E' - �E3,% �/=�3�/$376 6I0�/4376�. - ,�<

0

1 1

1

1

1

AND

AND

0

1

0

1

0

1

1

�bm���� �@i4p��ct � �P;>)>F - 0�616 3�L*'?F - '�/;6P)9KA6 - �/)*'�, �/) � )*%;6./E0�0�/�5�3*) � 0B/ - /10 - �/) � )E%43,'?L %I= ��- 62<



��� � � �O���/��� ��
 ���������
	���
�� �F���������D����� ����� � � �

�Hi�������� psr%$Wr%$ § �D�H� �9�D�>�d�B�9~&�I�>� �S�u�\ 1�
�9~��9�c�I�@���U D�I� �?�B�9~��B�@���u�@�>� �P�?�>� �B�M� �W�9�C��~#�C�?�J�I�D�j� �9�D�>�I�
�9~`� �Z�������/�?�D�@�9�D�I� �?�1�\�Ð�3�c� �@���� D�d� �?��¡c�-�-�/�¤�D�#���\�D�©~��1�/���M��­N"w�D�9�-�?�@�-�@���9�>�U� �Q�9�c�I�@���U¡1�c�
�B�@���u�@�>� �
�9~  ���@���c� ´ �?�D�-�@�#�/� �?�@�����1�\�Z�
���N�D�9�@�Q���@���j�>�9� ´ ~«�M���D�9�@�-�M�D��� ´ ��� �#�����I�@�-�? 9�9�«�@�d� �?�j�I�1�@�Z�I�@�
���@���
 9�9��~u�M���Z���\�1�H�I�D�H�1�\���c���9~&�I�D�Z���@���c���I�1�@���9����� ���©���\ >�D���c­ § �>� ���9�c�I�@���U D�I� �?�
���@�?�>� ���9�D�@�Z�/� �c�
� Í  � )>L. Õ ­ �����1�/�Bª&�B�9�c�I�@����¡9� �B�@�U�«�@�>� �S�3~  �M�D���c��¡c�-�@�#�/� �?�\���D���?�D�
�9~°�H�/�?�D�#���\�D�
�>�\��¡9�9���9~
�/�?� �����P���j�D�1�@�Q�@�:�9�
�9~`� �?�«�\ >�
�9~&��� �c� � Í  � )>LA Õ ´ �I�@�c���j�9�c�I�@���� @�I� �¤�D���M� �W�9�����B�/� �c�H¡Ò�B�@�©�Z�>�#�
�
�/�?�D�#���\�D�����\� �I�U >���¥�c�@�I� �@�Z~��9�/���M��­

��� ��� � � 
 

� � �
� � ����
 
 � �5��� � 
�� 
 �
� �����

( ' /10�376"6 - �9/43�)*' ?W+ - +.3 ��� 640?)9+ /10�0�/Z+-%/09A?A - ,<, -  %I=�3`3�'<L*%�09A�0�6 0�0@5 - 0j5 - % 
 6 3�FBA ��- 0 � L - 2!%/0 3
�
, - 6 �/%43�A�/43�)*' <�½��9/I=�0 ����
 ??+ - )>2�//0 3,' 0�'j0 � L - 2!%�0 3
�Z, - 6 �/%43�A�/43�)*'�)9KWL*%�09A�0�6 /10�0�/P+ - �c0 ����{��9Åu{DÄ Ù { ÙBÙ {
��} �MÚ Û ÄNÂ\}�� 	 z Á2?�+ 0�3��E0 0 % - /10 - A!%I)?,M=	�9/S)9KA/E0 -�� 3,' - LE%�09A�0N)E' $ � F H '?)?, - 6Z0�'�, /10 - , -  %I=�3`3�'
L*%�03A�0 < À 0 - 3C, - '�/437. �c0�/43�)*'¸)9K�/10 - . %;64/N0�'�, � 0@64/ �/) � =?F '�6I376jA!%I)95�3�, - ,O2 
 /10 - 0?) � )>L*%/09A�0�3
�
A!%I)M)9K1< ¹ - +J3 ��� =�6 - /10�376�, - 6 �/%43�A�/43�)*'D/d)"/ %�0�'�6 � 0�/ - )\=!%&L*%�09A�0#�/) � )*%43,'?L�A!%I)>2 ��- F!3,'�/I)�0�'B0 � L - 2!%/0 3
�
A!%I)>2 ��- F /I)Q+$0�3
�106+ - �c0�'<09A?A ��
 /10 - F-0��E0�3,' - % 
 + - , - 5 - � )\A - , 30'w; - �9/43�)*'<f�<)7�< ¹�- 2 - L�3,'<2 

, - . '�3,'?LN0
L*%�03A�0Q)*' /10 -"- ��- F - '�/;6�)3K�� 	 Í 7 Ô Õ <
hji\k`lWm�nDm�oWlqpsr%$Wr7p�v�� � �ÉÜ\Ú�Á Â>}�� 	 z � Ô � ���B�:���C�D�/���D�Q�?�u�\ >���¤� 7 Ô �@�:�9�c�
�U��ªb�>� �@�j�D�9�@�Q�D�:�3�Q� �
� �3�9�D�I� ):�D�Hª�� �I���\���9� �9�Z�9�D�&�9~ �
	 Í 7 Ô Õ ­	�@�c� � ¡1���©�>�9�@�9�«�@���M��
��9~ � 	 Í 7 Ô Õ ­ § �D���D�?�9�
�C�9 9���c���9�@���D�
¡c� 6 � �
	 Í 7 Ô Õ �1�@���D�9�>�c�� 1�?�U�D�I�U�D�Q���H�I�D�H�D�:�3�c�����9 1���c�#�9�D���D��¡c�

� 6 �\�1� � 6 F H Ó
�&i � � �4psr%$Ør�� § �D�
�s�\� �?� �P�?�«�\ >� � Ô � ��� �#�?�Z�M�� >�>�¥�����B�I�@���9� �Ø���>� 
I�
�?�u�> \� � Ô ­
#Q�@o!o�$&% ¹�- +.3 ��� 2 - LB30'�2 
 % - �c0 �"� 3,'?LQ0�6 /�0�'�,?0�%�, % - A!% - 6 - ':/�0B/43�)*' Í /10 - '?)*'?G / - �E0!'�3
�c0 � F - 0 '�30'?L
)9K % - A!% - 6 - '://0�/43�)*' Õ )9K�� 	 Í 7 Ô Õ <¶T - / � Í���Õ 2 - 0�'&3,% % - ,M=	�E3�2 ��- A�) ��
 '?)>F53C0 � )3K8, - L*% -2-�� 3,'�� 	 Í 7 Õ R � ]
Í Ú ��{ � 0�A�) ��
 '?)>F 3�0 � +.3�/10 �/) - .��E3 - '�/;6J3,'��
	 Í 7 Õ /10�0�/.376J30% % - ,M=	�E3�2 �8- )15 - %�� 	 Í 7 ÕIÕ <

�
	 Í 7 Ô Õ&Ì � 	 Í 7 Õ R � ]u³ � Í��&Õ/Ó
� : S:?B9<?�A-COJH8!Ad=2;4C79�?Ga2?BM�?�9
JL;HI<E-KWJHKcCOJ���5�������� ?DCO9@>
��� �� ?LR%8!AkCO9
P"!$#&%'# �)( =�?:T+*jg!?�AHP�?Ga2?BM�?B9
JL87R

,+-/. � (10 E7CO90]�?4AH?Bb<AH?�;H?B9
JH?B>�]
P0C b�87a2P
9<8:M = CVaX87Rj>@?BS!AH?�? a2?B;H; JHK�C79'2m=29"�#[ =2JHK0EB8
?�!NE-=2?B9
JH;i=29
34!65 ?)7:T



� �c� � ���������
	���
�� �������������

À 0�0�/J3 6=?�/10 -&- ��- F - ':/96�)9K �
	 Í 7 Ô Õ �c0�'Q2 - % - A!% - 6 - '�/ - ,N0�6PA�) ��
 '?)>F53C0 � 6 3,' � )9K�, - LE% -2- 0�/bFB):64/
��' H
+.3�/10��/) - .��E3 - ':/;6 3,' � 	 Í 7 Õ <©½Z,?,�3�/43�)*'<)9K./10 - 6 - A�) ��
 '?)>F53C0 � 6 376�A - %#Ku)*%IF - , �/)>FHA�)*' - '�/IG
+.376 - < À )B=!'�, - %;6 /�0�'�, 0?)9+£F
= � /43�A � 3
�c0�/43�)*'42 - 0�0@5 - 62? ��- /

� Í���Õ&Ì � Ô F . Ï � Ô�)�Ï F �	�
�&F . Ô�)�Ï � F . Ô Ó

¹�- F
= � /43�A ��
F- ��- F - '�/;6P)9K �
	 Í 7 Ô Õ 2 
 /10 - 64/�0 '�,?0�%�,jF
= � /43�A � 3
�c0�/ 3*)E'¼0 � L\)*%43�/10?F Ku)*%PA�) ��
 '?)>F53C0 � 6
Í % - F - F�2 - %./I)�0>,?, �/)>FBA�)*' - '�/IGu+.376 - Õ < ( Ks+ - )>2�/�0 30'Q0�A�) ��
 '?)>F53C0 � )9Ks, - L*% -2- 0�3�L@0 - %$/10�0 ' � ' H@?
+ - 09A?A ��
 /10 - % - � 0�/43�)*'

� Ô Ì . Ï�� Ô�)�Ï F �	�
�&F . Ô�)�Ï � F . Ô
=!'�/43 � + - )>2�/�0 3,' 0 A�) ��
 '?)>F53C0 � )9K�, - L*% -2- 0�/PFB):64/ � ' H�<

¹ - +.3 ��� % - A!% - 6 - '�/$/10 - 5 - %1/43
� - 6P)3K /10 - , -  %I=�3`3�'QL*%�09A�0Q)E' 7 Ô 5 - %1/43
� - 6P2 
 ��- '?L@/10 � 5 - �9/I)*%;6
)9K - ��- F - ':/96�)9K+�
	 Í 7 Õ <

¹ - , - . ' - � ??0�'�,&376#)\FB)*%IA�0�376#F K$%I)>FÎ5 - %1/43
� - 6�)9K /10 - , -  A%d=�3 3�'jL*%�09A�0+/d)�5 - %1/ 3�� - 6�)9K � Ô ?\2 

� Í �@Ï�Ñ�� 1 ÑDÓ@ÓDÓIÑ �/Ô>Õ�Ì � Ô )�Ï �@Ï F � Ô�) 1 Í�� 1 F . Ï��@ÏIÕ F �	�
�&F �

�/Ô F
Ô�)�Ï 
� ! Ï

./� �/Ô ) ��� Ó
À ) 6 -2- /10�0�/$/E0�3 6J376S0 ' 376#)>FB)E%IA�0�376#FF?�)>2�6 - %I5 - /10�0�/.3,'>/10 - , -  %I=�3`3 '4L*%/09A�0 ?�/10 -&- ,ML - 6 ��- 0@5�30'?L
Í�� Ï Ñ@ÓDÓ@ÓIÑ�� Ô Õ L>)5/I)B5 - %E/43
� - 6

Í�� 1 Ñ�� D ÑDÓDÓ@Ó#Ñ��/Ô?Ñ��@Ï#Õ 0�'�, Í � 1 Ñ�� D ÑDÓ@ÓDÓIÑ �/Ô?Ñ��@Ï 
 H Õ �
+$0 - % - 0�6 3,'�� Ô ??)E' -�- ,ML -���- 0@5@3,'?L

� Ô�)�Ï �@Ï F � Ô�) 1 Í�� 1 F . Ï��@Ï�Õ F-�	�	� F �
�/Ô F

Ô )�Ï 
��! Ï

./� �/Ô�) � �
L>) - 6./I)

�
�
� Ô )�Ï �@Ï F � Ô ) 1 Í�� 1 F . Ï��@ÏdÕ F �
�	�&F �

�/Ô F
Ô�)�Ï 
��! Ï

./� �/Ô ) �����



��� � � �O���/��� ��
 ���������
	���
�� �F���������D����� ����� � � �

Ì �@Ï�� . Ï � Ô�)�Ï F �	�
� F . Ô )�Ï�� F . Ô�� F �
�
� Ô ) 1 Í�� 1 F . Ï��@ÏdÕ F �
�	�&F �

�/Ô F
Ô�)�Ï 
��! Ï

./� �/Ô ) � � �
Ì � Ô�)�Ï � 1 F � Ô�) 1 Í�� D F . Ï�� 1 Õ �
�	�/F �

�
�/Ô F

Ô )�Ï 
��! Ï

./� �/Ô�) ��� F . Ô �@ÏcÑ

0�'�,'/10 - )@/10 - %PL>) - 6./I)
� Ô�)�Ï � 1 F � Ô�) 1 Í�� D F . Ï�� 1 Õ �	�	�/F �

�
�/Ô F

Ô�)�Ï 
��! Ï

./� �/Ô ) � � F . Ô �@Ï F�H Ñ
+$0�3
�E0N+ - �c0�' - 0@6 3 ��
 5 - %437K 
 0�% -

� Í�� 1 Ñ�� D ÑDÓDÓ@Ó#Ñ�� Ô Ñ�� Ï Õ 0�'�, � Í�� 1 Ñ�� D Ñ@ÓDÓDÓ#Ñ � Ô Ñ � Ï 
 H Õ�Ó

( '4)>=!%��/)*'�64/ %I=	�9/43�)*'�6b)9KA0?) � )>L*%�03A�0�3���A!%I)M)9K 62??+ - +J3 ��� 0��9/d=�0 ����
 +�0�':/ /I)+3C, - '�/437K 
 /10 - , -  %I=�3`3�'
L*%�03A�0-+.3�/10Q0ZLE%�09A�0j)15 - % �
	 Í 7 Ô�� 1 Õ B �
	 Í 7 Ô�� 1 Õ %�0�/E0 - %A/10�0�'j+.3�/10Q0ZL*%/09A�0-)95 - %$�
	 Í 7 Ô Õ < À 0�3 6376 - 0�6 3 ��
 0!���/)>FBA � 37640 - , �
#Q�@o��¶o�
Dm�nDm�oWlºp¶r%$Wr�� �@�c���6¡9�Z�c�D�9���\�1�j� �c� � ¡1�����>�9�D�9�u�D���M�W�9~ �
	 Í 7 Ô�� 1 Õ ­ § �D�9� ´ �d�D�Z�?�«�\ >���?�
�
	 Í 7 Ô�� 1 Õ B	�
	 Í 7 Ô�� 1 Õ �U�`ªb�>� �@���d�D�©�D�?�9�©�C�9 9�C�c�#�9�D���D�
¡c� Í��!Ñ	��Õ �9�D�Ø�D�9�>�c�¶���Z�I�@�S�@�:�9�c���C�9 9���c���9�@���D�
¡c�

Í��?Ñ��
�¶Õ �\�1� Í��?Ñ ��� F H Õ/Ñ
� �©� ���¤���M�� >�>� �©���B�I�@���9� �Ø���>� 
I�
�?�u�> \� � Ô ­
#Q�@o!o�$&%  
 T - FBF-0 f�<�g�<%$�?�+ - 6 -2- /10�0�/�/E0�3 6�L*%�09A�0 3 6 376#)>FB)*%dA�0�3�� /I)L/10 - L*%�03A�0 )E'<2�3,'�0�% 

64/ % 30'?L�6P)9K �8- '?L�/10 � 3,'N+$0�3
�E0F/10 - '?):, - Í �@Ï�ÑDÓ@ÓDÓIÑ �/Ô�� 1 Ñ��/Ô�� 1 × ÏIÑDÓ@ÓDÓIÑ �/Ô>Õ 0�0@6 - ,ML - 6./I)+/E0 - '?):, - 6

Í��/Ô�� 1 × ÏIÑ@ÓDÓDÓdÑ��/Ô�Ñ � 1 ÑDÓ@ÓDÓ#Ñ��/Ô�� 1 Ñ �@ÏIÕ 0�'�, Í��/Ô�� 1 × ÏIÑDÓ@ÓDÓIÑ �/Ô�Ñ�� 1 ÑDÓDÓ@Ó#Ñ��/Ô�� 1 Ñ��@Ï 
 H Õ�Ó
¹�- '?)9+ 6 0�=
� - /10 - � � � 6�/d) 6 -2- /10�0B/�/10�376
L*%/09A�0�376 376#)>FB)E%IA�0�3
� /I)L/10 - LE%�09A�0 30'E+ 0�3��E0�'?)?, -
Í�� Ï Ñ � Ô�� 1 × Ï Ñ�� 1 Ñ�� Ô�� 1 × 1 ÑDÓ@ÓDÓIÑ � Ô�� 1 Ñ�� Ô Õ 0�0@6 - ,ML - 6J/I)+/10 - '?)?, - 6

Í �/Ô�� 1 × Ï Ñ � 1 Ñ��/Ô�� 1 × 1 ÑDÓ@ÓDÓIÑ �/Ô�� 1 Ñ��/Ô�Ñ �@ÏIÕ 0�'�, Í��/Ô�� 1 × ÏIÑ�� 1 Ñ��/Ô�� 1 × 1 Ñ@ÓDÓDÓdÑ��/Ô�� 1 Ñ��/ÔMÑ��@Ï�
 H Õ�Ñ



� � � � ���������
	���
�� �������������

+$0�3
�E0 376 - 0�6 3 ��
 6 -2- 'F/I)
2 - 3C, - ':/43
�c0 � /I)+/E0 - , -  %I=�3`3 '�L*%�09A�0 � Ô <
¹�- +.3 �"� �/)E'	� � =�, - /10�376"6 - �9/43�)*'42 
 A!% - 6 - ':/ 30'?LN0'6 3�FBA ��- 0 � L - 2!%/0 3
��, - 6 �/%43�A�/43�)*'<)9KA/10 -&- e / - '�, - ,
, -  %I=�3`3�'NL*%/09A�0 <
#Q�@o��¶o�
Dm�nDm�oWlºp¶r%$Wr�� �@�c�B��¡1�4�c�@�9�¼�\�1�q� �c� � ¡9�¼���>�9�@�9�«�@���M�S�3~ � Ì �
	 Í 7 Ô�� 1 Õ ­ �@�c��� Ì
� H Ñ ��Ñ@ÓDÓ@Ó�Ñ � � Ô � ´ �\�1� � �c��� � Ì � H Ñ���ÑDÓDÓ@Ó#Ñ�� � Ô )�Ï ��­ § �D�9� ´ �d�D���! 9���9�1�9�D���9� �Ø���>� 
d�B�?�u�\ >���?� Í $ � FH Õ 7 Ô �@�9�C�d� �/�c�&� �&� �#�?�Z�M�� >�\� �Ø���©�I�D���?�«�\ >�P�?�A� B � B � ���Pª��>�¥�@�`�D�9�@�P�D�9�C���! Z��� Í�ËWÑ � Ñ��MÕ � � B � B � �
�1�@���D�9�\�c�����B�@�9�C�d� �/�c�

Í � Ñ��¶ËWÑ�� �MÕ �\�1� Í � Ñ��¶Ë F�H Ñ�� �MÕ�Ó
V?)E% �/)*'�5 - '�3 - '	� - ?¤+ - +.3 ��� )3K / - 'j, - '?)@/ - 0 / % 3*A ��- Í�ËWÑ � Ñ��MÕ 2 
 0Z5 - �9/I)E% ?sÊË < ¹�- +J3 ��� /10 - 'B=�6 -�� ÏdÍ ÊË�Õ
0�'�, � 1 Í ÊË�Õ /I)-, - '?)@/ - /10 - ' - 3�L@0�2�)*%;6b)9K�ÊË <�V¤)*%IF-0 ����
 ? � Ï 0�'�, � 1 0 % - L�3�5 - 'N2 


� Ï � Í�ËWÑ � Ñ��MÕ � Í � Ñ �sËØÑ�� �MÕ
� 1 � Í�ËWÑ � Ñ��MÕ � Í � Ñ �sË F�H Ñ � �:Õ

��� ����� �����	��� � � � � � � ��
 ����� 

�
� � � �"� 
 � � � � 
 ����� � 
��
�

( ''/10�376$6 - �9/ 3*)E' ?�+ - +J3 ��� =�6 - /10 - 0 � L - 2!%�0 3��Z, - 6 �/%43�A�/43�)*'Q)9K /10 - - e / - '�, - ,Q, -  %I=�3`3 'QLE%�09A�0�6&LB3*5 - '
2 
 ' %d)>A�):6 38/ 3*)E' f <�g�< ��/d)��/)*'�6 / %I=	�9/�0�'<0 � L - 2!%�0 3���5 - %96 3�)*'4)9K`)>=!%©L*%�03A�0 �/) � )E%43,'?LQA!%I)>2 ��- FF<
V?)*%
/10 - A?=!%dA�):6 - 6�)9K /10�376 �/)*'�64/ %I=	�9/ 3*)E' ?�+ - +J3 ��� , - . ' - � ? � ?�0 '�, � � 0@6�+ - ,�3�, 3,' ' %I)>A�):6 3�/43�)*'jf�<�g�< ��<

;�3,'	� - + - 0�0D5 - 3C, - '�/437. - , /10 - '?):, - 6°)9Ks)>=!%PL*%�03A�0B+.3�/10 � B � B � ?M+ - +.3 ��� 5�3 - +O0 �/) � )*% 30'?L
)9K./10 - LE%�09A�0<0@6�0HKu=!'	�9/43�)*' )95 - %"/10�376�,M)>Fj0 3,' < À )F/E0�3 6 - '�,�?¶+ - +.3 ��� �10?)M):6 - 0F6 - / � � � /I)
% - A!% - 6 - ':/$/E0 - 6 - /P)9K�0 �"� )9+�092 ��- �/) � )*%;62< À 0�=�6=?�0 �/) � )*%43,'?L-A!%d)>2 ��- F 3,'�64/�0�'	� - �c0�'Q2 - 5�3 - + - ,�0@6P0
Ku=!'	�9/43�)*'

�;� � B � B �  � Ó
;>)�/E0�0�/(3�/P+.3 ��� 3 3�2 - 2 - /1/ - %�+J38/E0D/10 - F-0��E0�3,' - % 
 /10�0B/&+ - 0�0@5 - , - 5 - � )>A - ,�??+ - +.3 ��� 0��9/I=�0 ����
 5�3 - +
/10 - �/) � )*% 30'?L©A!%I)>2 ��- F 3,'�64/�0�'	� - 0@6W0�, - L*% -2- Í 7 � 7 Ñ 7 � 7 Ñ 7 � 7 Õ A�) ��
 '?)>F53C0 � )15 - % � < ¹�- +.3 ��� 6 3�F53 � 0 % ��

5�3 - + /10 - �/) � )*%43,'?LBA!%I)>2 ��- F 6#) � =�/43�)*' ? * Í�ËØÑ � Ñ �MÕ ?10@6�0�, - L*% -2- Í 7 � 7 Ñ 7 � 7 Ñ 7 � 7 Õ A�) ��
 '?)\F53C0 � < ¹ 0 - '
+ - 6#A - 0 ��)9K°0 	 }�{ Á {@Ä�Å��>Å Ú�Ü Ä Ü 
 �4x Ü��7Ü } Ú ÄMÂ 	 } Ü � � {@Ã ÁÒÜ�� � Å ÚCÜ Ä ?!+ - F - 0�'<0jA!% - 6 - '�/�0�/43�)*'4)9K./10�376
A�) ��
 '?)>F53C0 � <



��� � � �O���/��� ��
 ���������
	���
�� �F���������D����� ����� � � �

À 0 - � ) �c0 � L*%�03A�0 �/) � )E%43,'?L�%I= ��- 6Z+J3 ��� 2 - , - 6 �/% 3*2 - ,<2 
 0��/)E'�64/�0�'�/�, - LE% -2- A�) ��
 '?)>F53C0 � /10�0�/
/�0 � - 6s0��/)*'�64/�0 ':/ '�=?F
2 - %&)9K�510�% 3�032 �8- 6=<�T - /BÊË�� � B � B � � 2 - 0©5 - %1/ - e�)9K�/E0 - LE%�09A�0 <W½"616#=?F 30'?L/10�0�/ � Í ÊË!Õ ? � Í � ÏIÍ ÊËÐÕIÕ ? � Í � 1 Í ÊËÐÕIÕ ? * Í ÊË!Õ ? * Í � ÏIÍ ÊË!ÕdÕ ?s0�'�, * Í � 1 Í ÊË!ÕIÕ 0�% - 0 ��� 3,' � ?W+ - �c0 '4K«)E%IF$0
�/)*'�64//0�':/�, - L*% -2- A�) ��
 '?)>F53C0 ��� +$0�3
�E0F0�0@6J/10 - A!%I)\A - %1/ 
 /10�0�/

� Í � Í ÊË!Õ/Ñ � Í � Ï Í ÊË!ÕIÕ�Ñ � Í � 1 Í ÊËÐÕIÕ�Ñ * Í ÊË�Õ�Ñ * Í � Ï Í ÊË�ÕIÕ/Ñ * Í � 1 Í ÊË!ÕIÕdÕ&Ì [

37K�0�'�,6)*' ��
 37K�/10 - �/) � )*%;6
0@616 3*LE' - ,<2 
 � 0 '�, * /I)yÊË ? � Ï/Í ÊË�Õ ?&0�'�, � 1 Í ÊË!Õ 6I0�/4376�K 
 0 ��� /E0 -#� ) �c0 �
�/) � )*%43,'?L(%I= ��- 62< À 0 - % - 0�6#)*' /10�0�/P+ - �c0�'40@616#=?F - /E0�0�/ � 0�0@6��/)*'�64//0�':/�, - L*% -2- 376$/E0�0�/ 38/96�590 � = -
376 �/)*'�64/ %�0 3,' - ,B)E' ��
 0�/ /10 - A�)�3,'�/;6�)9K � � ?M+$0�3
�E0'3 6b0©. '�3�/ - 6 - / <°;�30'	� - /E0 - �/) � )*% 30'?L %I= ��- 6�0�% - /10 -
6I09F - /10!%I)>=?L@0?)\=�/ /E0 - L*%�03A�0 ? � ,M) - 6
'?)@/S, - A - '�,N)E' ÊË <

( 'B)*%�, - % /I)��E0 - � ��/E0�0�/A/10 - A�) ��
 '?)>F53C0 � 6 � 0 '�, * 0!�9/I=�0 ����
 ,M)�F-03A - 0��E0 '?):, - )9K /10 - LE%�09A�0
/I)-0 ' - ��- F - '�/Z)9K � ?!%�0�/10 - % /10�0�'40�' 0 %I2�3�/ %�0�% 
'- ��- F - '�/Z)9K � ??+ - +J3 ��� K«)E%IF 0 �/)*'�64/�0�'�/Z, - L*% -2-
=!'�3�510�% 3�0B/ - A�) ��
 '?)>F53C0 ��� Í 6 Õ +$0�3
�E0 +J3 ��� 2 - ¿ - %d)+37K°0 '�,N)E' ��
 37K�6 � � <��  - K«)*% - + - �E0 - � �L/10�0�//10 - �/) � )*%43,'?L5%I= ��- 6P, - 6 �/%43�2 - ,j2 
�� 0�% - 6d0�/4376�. - ,�?M+ - +.3 ��� . %964/ �E0 - � � /10�0�/ � Í * Í ÊË�ÕIÕ 0�'�, � Í � Í ÊË�ÕIÕ- 510 � =�0B/ - /I)H¿ - %I)
Ku)*% - 0��10£ÊË�� � B � B � <

À ) �E0 - � �>/10�0�/"/E0 - �/) � )E%;6�0@6E6 3�L*' - ,>/I) /10 - � 0@64/ �/) � =?F '<)9K$/10 -5- e�/ - '�, - , , -  %I=�3`3 '<LE%�09A�0
0�% - /10 - 6I03F - 0@6 /E0 - �/) � )E%;6Z0@616 3�L*' - ,L/I) /E0 - . %964/��/) � =?F ' ?W+ - ' -2- ,4F - % - ��
 �E0 - � �F/10�0�/©Ku)*%Z0 ���
Í�ËØÑ � Õ � � B � ?

� Í�ËWÑ � Ñ H Õ ' � Í�ËWÑ � Ñ � � Ô Õ&Ì [ 0�'�, * Í#ËWÑ � Ñ H Õ '�* Í#ËWÑ � Ñ�� � Ô Õ�Ì [ Ó

¹ - �c0�' '?)9+ % - G 64/�0�/ - /E0 - L*%�09A�0 �/) � )*% 30'?LHA!%I)>2 ��- F 0�6�0
A!%I)>2 ��- F �/)E'	� - % '�3,'?L /10 -"- e:3764/ - '	� -
)9K�� - %E/�0 3,'_A�) ��
 '?)\F53C0 � 6&� � 3�5 - 'E04, - L*% -2- Í 7 � 7 Ñ 7 � 7 Ñ 7 � 7 Õ A�) ��
 '?)\F53C0 � � )95 - % � ?¶+ - 6I0 
 /10�0�/
0�'?)@/E0 - %S, - L*% -2- Í 7 � 7 Ñ 7 � 7 Ñ 7 � 7 Õ A�) ��
 '?)>F 3�0 � * ÁcÜ�� &D{ Á � 37K
Í H Õ � Í * Í ÊË�ÕIÕ&Ì [ 0�'�, � Í � Í ÊË?ÕdÕ&Ì [ Ñ � ÊË � � B � B �

Í 7 Õ � Í � Í ÊË�Õ�Ñ � Í � Ï�Í ÊË!ÕIÕ�Ñ � Í � 1 Í ÊË�ÕdÕ�Ñ * Í ÊË�Õ/Ñ * Í � Ï#Í ÊË!ÕIÕ/Ñ * Í � 1 Í ÊË!ÕIÕdÕsÌ [ Ñ � ÊË � � B � B � �

Í g Õ � Í�ËØÑ � Ñ H Õ ' � Í�ËØÑ � Ñ�� � Ô Õ&Ì [ 0�'�, * Í#ËWÑ � Ñ H Õ '�* Í�ËØÑ � Ñ�� � Ô Õ�Ì [ Ñ��WÍ�ËWÑ � Õ � � B �

	BfQ?LE7C79�EGK@8
8!;H?�
 .
� 0 ��������� .
� =�� 0 T



� � � � ���������
	���
�� �������������

¹ - �c0�' 5@3 - + /10 - A�) ��
 '?)>F 3�0 � � 0@6�0 �/) � )*% 30'?L4A!%I)\2 �8- F 3,'�64/�0 '	� - 0�'�, /10 - A�) ��
 '?)\F53C0 � *
0@6�0��/) � )*%43,'?L4A!%I)>2 ��- F 6#) � =�/ 3*)E' < ¹ - +P)*'���/Z5 - %437K 
 /10�0�/�0 �"� /10 - 6 - �/)E'�,�38/ 3*)E'�6�0 % - 6I0�/ 3 6�. - ,42 

- e�09F53,'�3,'?LD/10 - 590 � = - 6©)9K �y0 '�, * 0�/ - 0!�10QA�)�3,':/�)3K � B � B � 3,'�,�3�5�3�,M=�0 �"��
 < ( '�64/ - 0\,�??+ - +.3 �"�
A!%I)95�3�, - A!% - 6 - '�/�0�/43�)*'�6¶)9K�/E0 - A�) ��
 '?)>F53C0 � 6 � Í�ËWÑ � Ñ��MÕ 0�'�, * Í�ËØÑ � Ñ �MÕ ?90@6¶+ - ��� 0@6(6#)>F - 0\,?,�38/ 3*)E'�0 �3,'MK«)E%IF-0�/43�)*' ?�6#)5/10�0B/A/10 - A!%I)M)9K �E0 - � � - %P+.3 ��� )*' ��
 ' -2- ,'/d) - e�09F53,' - )*' ��
 0 �/)*'�64/�0 ':/ '�=?F
2 - %P)9K
6 - L>F - ':/;6�)9K - 0��E0-A!% - 6 - ':/�0B/43�)*' < À 0 - , - //0 3 � 6�)9K /10�376�A!%I) � - 616P0�% -$- e?A � 0 3,' - , 3,' /10 - ' - e�/J6 - �9/43�)*' <
��� ��� � ��� ��
 � 

� � � ����� �F��� ���

¹�- +.3 ��� +�0�':/ /I)©A!%I)95@3C, - A!% - 6 - '://0�/43�)*'�6¶)9K * Í�ËØÑ � Ñ �MÕ 0�'�, � Í�ËWÑ � Ñ��MÕ /10�0B/^0�% - 5 - %437.8092 ��- Í 6 -2- ; - �/G/43�)*'jf�<)7�< $ Õ < À ) ,M)&/10�3762?M+ - +.3 ��� �E0?)M):6 - ,M)>F-0 3,'�6�� 0�'�,�� /10�0�/ �/)E':/�0 30' � 0�'�, � % - 6 A - �9/43�5 - ��
 ?
0�'�,L3,'�6 3764/&/10�0�/ * 0 '�, � 2 - A!% - 6 - ':/ - ,4)95 - %�� B	� B
�L< À 0 - �/)E'�,�38/ 3*)E'�6Z)9K�T - FBF-0 f�<)7�<)73f
% - »\=�3,% - /10�0B/�� 0 '�,�� 0�0@5 - 6 3�¿ - 6 /10�0�/S0 % -�� 0�%IL - %$/E0�0�' � 0�'�, � 2 
 0#�/)*'�64/�0 ':/PK�0��9/I)E% < '$/10 - %
�/)*'�64/ %�0 3,':/96�)E'-)>=!%��10?)�3
� - )9K
� 0�'�,�� +.3 �"� 09A?A - 0�% � 0�/ - %J30' /E0�3 6 6 - �9/43�)*' <�V¤)*%
'?)1+&? ��- /�=�6`.?e 0
. - � ,	� /10�0�/��/)*'://0 3,'�6$/10 - . - � , � ?�0�'�, 3,'�6 3764/"/10�0�/��$0 '�,�� 2 - 6#=?2�6 - /;6�)3K��.<�Yb)@/ - /10�0�/.3�/ 3 6
A�)�616 3�2 ��- /I)H. '�,F6#=	�E0<0
. - � ,	�E+$0?)�6 - 6 3�¿ - 376 /10 - 6I»\=�0�% - )3K /10 - 6 3�¿ - )9K � <�� ¹�- '?)1+J, - 6 �/%43�2 -
+$0�0�/./10 - A!%I)M)9K �E0 - � � - %�640?)>= � ,Q,M)5/I)
5 - %437K 
 /10�0B/ * 6#) � 5 - 6 ��??0�'�,B+ 0�0�/
' -2- ,�6./I)
2 - A!%I)95�3C, - ,
+.3�/10 * /d) - '�092 ��- /I)�A!%I)�)3K �E0 - � � - %./I)�,M)+6#)�< À )B0�'�/10!%I)\A�)>FB)E%IA�0�3�¿ - /10 - 6 3�/I=�0�/ 3*)E' ?�+ - 3�F-03L�3,' -
/10�0�/©0BA!%I)M)9K&A!%I)95@3C, - %©+�0�':/96./I)D6#=?A?A ��
 /10 - A!%I)�)3K �E0 - � � - %S+.3�/10 - '?)>=?L@0I30'MKu)*%IFj0�/43�)*'F/d)��E0 - � �
/10�0�/ * 6#) � 5 - 6 ��<

À 0 - / - �10!'�3C»\= - 6$/E0�0�/�+ - =�6 - 3,'F/10�376 6 - �9/43�)*'40�% - , - %43�5 - , K %I)\F R*;>=�, 8�79] <
�Hi�������� psr%$Wr����^�3��� �¤�D���>�@�� 9�D�@� )?�D�4�/�?�D�#���\�D���Sªb���U���> \ 1�D�3�����
�I�\� �S�M� �I�@�D�#��� �?��­ ® ���/�D�?�>�¥�Q¡9���@� �D�9�
�I�9�D�©�/� �-�@� �9�D�d� �Q�! 9�I�C�9�Z�B�@�D�?�¥�/�c�©~«�M���d�D�c�#�-�/�?�D�#�#�>�@���
ª��U�����/� �-�/�B���< 9�C�>�@�
�I�D�Q� �9�
�����d�1�@���/�?�('
�@���9�9�c�S�d�D���#�D�/�d� �?��­

� ��� # t�%�¹ 0 - '6A!%I)95@3C, - ,�+.3�/10<A!% - 6 - ':/�0B/43�)*'�6�)3K �Î0�'�, * ?�/10 - A!%I)M)9K��E0 - � � - %�640?)>= � ,��E0 - � �
/10�0�/./10 - 6 - A!% - 6 - '�/�0�/ 3*)E'�6�0�% - � GuL\)�)?,�?MKu)*%�6#)>F - 6#F-0 ��� �/)*'�6 /�0�'�/ � <
�Hi�������� psr%$Wr�� �>�@�9�C�4�I�U�Z� �d�D�  9�C�M�9~��@�D�D�@¨��9�j� �� 9�C�>�\� �9�D� ªb� �d�_�E 9�C�c�#�9�D�#�@�I� �¤�º¡c�<�I�@�E 9�C�M�9~
 9�C�>�\� �9�9� ´ � ��ªb���U�:�@�D�D�@¨��d�1�@�P�I�D�H 1���c�#�9�D���@�I� �?�j� ����'u�\���?��~u���W�#�?�Z�©�D�9�����/���>�U� �c­ ® ~¶�I�D�H 1���c�#�9�D���@�I� �?�

��� J�=2;dC79�?Ga2?BM�?�9
J-COAHPmAH?�;HI^a2JXR%AH8!M JHK@?LJHK<?�8!AHPm87R�ec9^=2JH?Lec?Ga2><;LJHKcCOJ ,+-/. � (�� 5 0 =2;LC ;HI@]^ec?Ga2>Q8OR ,+-/. � ( 0 T



��� � � �O���/��� ��
 ���������
	���
�� �F���������D����� ����� � � �

 1�@�#�#�c�B�I�>� �
���c�#� ´ �I�D�9�4�I�@�4 1�����3~b�@�@�D�@¨��9�Sªb���U�W�I�D�9���D�c~u���9�Z�@���/�>�Z�j�I�1�@�
�I�@�4 1���c�#�9�D���@�I� �?�<�1�/�d�1�\��� �
�9�M�c�Z�C�9 9���c���9�@���#�?�Z�� 9�?� �>�D�?�
�¥�>���\�1� �I�1�@� ´ ª��@�9�D�c�D�9��� �`µ:�D�9��� �c�S�Z�#�c�?�Z�9�D���9~s�I�@�B 9�C�c�#�9�D�#�D�d� �?� ´ � �
�C�D�/�9� �D�c�Z�B�#�c�?�Z�9�D�b�9~��I�D�  1���c�#�9�D���@�I� �?�Q�9~��I�9�D�� 9�?� �\�D�?�
� �\�É­m"4��ªb���U�8�@�D�M�>�#� ������¡1�H��� �H�@� �9�D�I� �
�/���>�U���#�N�d�1�@�
� ~��I�D�� 9�C�M�9~°�@�@�D�@¨��9��ª&�9�C� ��� �#���\¨��9�����Q�I�>� ���@�#�/�>�
 D�I� �?� ´ �I�>� �B�
� �#�#�>¨/�Bª&�?�>�¥�6�1�@�D�
¡9�c�9�-�9�c���D�/���D�Qª�� �I�j�>� �¤�B 9�C�?¡1�\¡>�U��� �u���M�>�����D�j�I�@���@�D�D�@¨9���@��­

¹ - +.3 ��� '?)9+¸, - 6 �/%43�2 - 0?)9+ /10 - A!%I)M)9K �E0 - � � - %�640?)>= � ,45 - %437K 
 /10�0B/ * 0 '�, �!6I0�/ 3 6�K 
 �/)*'�,�3�G
/43�)*' Í H Õ <
�Hi�������� psr%$Wrut��¯v��/�I�9�>�U� � ´ �I�@�- 9�����9~��@�D�D�@¨/�9�`�c�\���?�\� �j¡1�D�/�¤���
�/�?�
)��9�9�D�©�I�1�@���d�D�j 1�¤� �>�@�?�
� �\� �
���Qªb�>� �@�B�d�D�Q 9�C�c�#�9�D�#�@�I� �¤�D���9~ * �\�1� � �9�����@� �\���
�I�@�I� ��~u�Q���9� �@�I� �?� Í H Õ ­ ® ���c�\�>�D�>��¨9�D�9ªy�\�D�D�d�>���D�
�\¡1�¤�D���\�D�N 9�9�C�d� �@�>�¥�9�© >� �D�/�j�9~P�I�D�c�#�4 9�C�c�#�9�D�#�D�d� �?�@���d�1�@�
� �Z�9�M�c�B�D�>�
���D�9�?­ § �>� �H� ���\�N�U�� 9�M�C�#�>�@�
�I�@�?�D�?�D�b���Q¨/�c�9 -�U�-�
���9�B�@�`�¤�D�B���D�1�3�`�d�>� �©�#�D�/�I� �?��­

À 0 - A!%I)M)9K �E0 - � � - %P+.3 �"� 30'�6 3 6 /�/10�0B/A/10 - A!%I)M)9KsA!%d)15�3C, - %PA!%I)95@3C, - 0�A!% - 6 - '�/�0�/43�)*'Q)3KC/10 - A�) ��
 G
'?)>F53C0 � 6 � Í * Í�ËØÑ � Ñ �MÕdÕ 0�'�, � Í � Í�ËWÑ � Ñ��MÕIÕ )*'F/10 - ,M)>F-0 3,' � B�� B �L< ¹ - +.3 ��� �10?)M):6 - �$0�'�,
� 6#=�.��E3 - '�/ ��
�� 0�%IL - 6#)F/E0�0�/"/10 - 6 - A!% - 6 - '�/�0�/43�)*'�6�0�% - �E0 - � �1092 ��- 0�'�,45 - %437.8092 ��- <4;�3,'	� - � 3 6�0
�/)*'�64//0�':/Z, - L*% -2- A�) ��
 '?)>F53C0 � ? /10 - , - L*% -2- 6©)3K � Í * Í�ËØÑ � Ñ �MÕIÕ 0�'�, � Í � Í�ËWÑ � Ñ��MÕ#Õ +.3 �"� 2 - )E' ��
 2 -
� 0�%IL - % /10�0�' /10 - , - L*% -2- 6b)9K * Í�ËØÑ � Ñ �MÕ 0�'�, � Í�ËWÑ � Ñ��MÕ 2 
 0#�/)*'�64/�0 ':/�K�0��9/I)*% <  - �c03=�6 - /10 - A!%d)�)9K
�E0 - � � - % �c0�'!'?)@/Z2 - 6#=!% - /10�0�/"/10 - A!% - 6 - '�/�0�/43�)*'�6 /10�0�/ 3�/"376ZLB3*5 - ' 0��9/d=�0 ����
 ,M) % - A!% - 6 - '�/ � Í * Õ
0�'�, � Í � Õ ??+ - +J3 ��� % - K - %�/I)'/10 - A!% - 6 - '�/�0�/43�)*'�6 /10�0�/ /10 - A!%d)�)9K�A!%d)15�3C, - %SA!%d)15�3C, - 6Z0@6 �� Í * Õ 0�'�,

�� Í � Õ <
� ��� # � %BÀ 0 - A!%I)M)9K��E0 - � � - %�640?)>= � ,��E0 - � �>/10�0�/"/E0 - A!% - 6 - '://0�/43�)*'�6 �� Í � Õ 0�'�, �� Í * Õ � GuL\)�)?,�?
Ku)*%�6#)>F - 6#Fj0 ��� �/)*'�64/�0 ':/ � <

Yb)9+ /10�0�/'/10 - A!%I)�)3K��10 - � � - % 0�0@6 �10 - � � - ,)/10�0�/ /10 - A!% - 6 - '�/�0�/43�)*'�6H)9K * ? �&? �� Í * Õ ?©0�'�,
�� Í � Õ 0�% - L>)M)?,�? 3�/�+J3 ��� 0�616#=?F - /10�0�/5/10 -�
 0 % - � � ):6 - /I)4A!% - 6 - ':/�0B/43�)*'�6�)9K�A�) ��
 '?)>F53C0 � 6B)3K�/10 -
09A?A!%I)\A!%43C0�/ - , - L*% -2- 62?�0�'�,�38/�+.3 ��� +�0�'�/(/I) �10 - � �5/10�0�/(/10 - 6 - A�) ��
 '?)>F53C0 � 6�0��9/d=�0 ����
 0�% - � Í * Õ 0�'�,
� Í � Õ < ( /�+.3 ��� ,M)+/E0�3 6b2 
 �E0?)�)�6 3,'?L %�0 '�,M)>F A�)B30'�/;6QÊË ?�0�'�, 5 - %437K 
 3,'?LD/E0�0�/ � Í * Í ÊË�ÕIÕ&Ì �� Í * Õ�Í ÊË!Õ <
( /b+.3 �"� /10 - '4,M)+/10 - 6I09F - K«)*% ��<
� ��� # $�% À 0 - A!%I)M)9K��E0 - � � - %'640?)>= � , �E0?)�)�6 - 0 �/)*'�64/�0�'�/5'�=?F
2 - %-)9K©A�)�3,'�/;6 � ÊËÐÏÒÑ@ÓDÓDÓ#Ñ ÊË � � �
� B	� B
�L<-V¤)*% - 0��E0<A�)B30'�/_ÊË � ? /10 - A!%I)M)9K��E0 - � � - %5640?)>= � ,C% - 0\, � Í�Ë � Õ 0�'�, * Í�Ë � Õ ? �/)\FBA?=�/ -



���:� � ���������
	���
�� �������������

� Í � Í ÊË � ÕIÕ 0�'�, � Í * Í ÊË � ÕIÕ ?>0�'�,&/10 - '��E0 - � ��/10�0�/(/E0 - 6 - 510 � = - 6P09L*% -2- +.3�/10 �� Í * Õ#Í ÊË � Õ 0�'�, �� Í � Õ�Í ÊË � Õ <
V:%I)>F T - FBF-0Hf�<)7�<%$�?�+ - ��'?)9+ /10�0B/.37K �� Í * Õ 0�'�, �� Í � Õ + - % - A!% - 6 - '�/�0�/43�)*'�6b)9K&A�) ��
 '?)>F53C0 � 6

)@/10 - % /10�0�' � Í * Õ 0�'�, � Í � Õ ?2/10 - '5/10 -�
 +P)>= � ,�K�0 3 � ;@/ - A
g�+J38/E0�0�3�L@0
A!%I)\2�092�3 � 3�/ 
 < À 0M=�62?@)*'	� - /10 -
A!% - 6 - '�/�0�/ 3*)E'�6.0�0@5 - A�0�616 - ,�;@/ - ANg�?�/10 - A!%I)M)9K �10 - � � - %P+.3 ��� 2 - 6I0@K - 3,' 0�616#=?F53,'?L+/10�0B/`+ 0 - ' - 5 - %
3�/�% - 0\,�6Z0 6 - L>F - '�/©K %d)>F �� Í * Õ )*% �� Í � Õ ?�3�/�0��9/I=�0 ����
 % - 0\,�6Z0 6 - L>F - '�/Z)9K /E0 - A!% - 6 - '�/�0�/43�)*'4)9K
� Í * Õ )9K � Í � Õ <

¹ - +.3 ��� '?)9+ , - 6 �/%43�2 - 0?)9+ /10 - A!%d)�)9KBA!%I)95�3C, - % +J3 ��� �/)E'�5�3,'	� - /10 - A!%d)�)9K��10 - � � - %>/10�0�/
� Í * Í ÊË�ÕIÕ&Ì [QKu)*%
0 ��� ÊË � � B � B � < À 0 - A!%I)M)9K�Ku)*% � Í � Õ +.3 ��� 2 - 6 3�F53 � 0�% ?.6#)4+ - +.3 ��� 3#=�64/
,�376 �/=�616 /10 - A!%d)�)9KØK«)*% � Í * Õ <

À 0 - A!%d)�)9KPA!%I)95@3C, - %�+.3 �"� A!%I)95@3C, - A!% - 6 - '://0�/43�)*'�6Z)3K`A�) ��
 '?)>F53C0 � 6&/10�0�/©+ - +.3 ��� �c0 ����� � ? � � � ?
0�'�, � � � � ?M+$0 - % - /10 - 6 - A�) ��
 '?)>F53C0 � 6Z0�% - , - . ' - , /I)B2 - �

� � Í�ËØÑ � Ñ �MÕ Ì
1������ 
��! Ï

� Í * Í #D� Ñ � Ñ �MÕIÕ#Ë � )�Ï Í	�>Õ

� � � Í�ËØÑ � Ñ �MÕ Ì
1������ 
Ö ! Ï

� � Í�ËØÑ # ÖDÑ��MÕ � Ö )�Ï
� � � � Í�ËØÑ � Ñ �MÕ Ì

� � 


! �

� � � Í�ËØÑ � Ñ�� 
 Õ � 
 Ñ

+$0 - % - � # Ï ÑDÓ@ÓDÓIÑ # 1 � ��� � 0�% - /E0 -F- ��- F - '�/;6Q)9K � < À 0 - A?=!%IA�)�6 - )9K�/10 - 6 - A�) ��
 '?)\F53C0 � 6'376Q2 - 64/
=!'�, - %;64/d)�)?,Q2 
 )\2�6 - %I5�30'?L'/10�0�/

� � � � Í�ËWÑ � Ñ��MÕsÌ
1 ����� 
��! Ï

1 ����� 
Ö ! Ï

� � 


! �
� Í * Í #@� Ñ # Ö9Ñ�� 
 ÕIÕ�Ë � )�Ï � Ö )�Ï � 
 Ó

À 0 - A�) ��
 '?)>F 3�0 ��� � � � 376./10 - ¿ - %I)BA�) ��
 '?)>F53C0 � 37K�0 '�,Q)*' ��
 37K � Í * Õ 3 6°¿ - %I)-)E'N0 ��� )9K � B � B � <
��)*% - )95 - % ?�+ - �c0�' - .��E3 - '�/ ��
 �E0 - � �>/10�0B/ - 0��E0<)9K � � ? � � � ?s0�'�, � � � �&0�% - Ku)*%IF - , �/)E% % - �9/ ��
 0�'�,
/10�0�/ � � � � 376 /10 - ¿ - %d)NA�) ��
 '?)>F53C0 � < ¹ - +.3 ��� �c0 �"�
�� � ? �� � � ?&0�'�,��� � � � /10 - A!% - 6 - '�/�0�/ 3*)E'�6"/10�0�/&/10 -
A!%I)M)9K&A!%I)95@3C, - %�A!%I)95�3C, - 6�+$0�3
�E0 3�/�� � 0 3*F'6S0�% - A!% - 6 - '�/�0�/43�)*'�6P)3K � � ? � � � ?�0�'�, � � � � <
� ��� # p %jÀ 0 - A!%d)�)9K��E0 - � � - % 6 0?)>= � ,��E0 - � � /10�0�/�/E0 - A!% - 6 - ':/�0B/43�)*'�6 �� � ? �� � � ?^0 '�, �� � � � 0�% -�� G
L>)M):,�?�Ku)*%"6#)>F - 6#F-0 ��� �/)*'�64/�0 ':/ � < À 0 - A!%I)M)9K �E0 - � � - %�640?)>= � ,<,M)'/10 - 6I09F - K«)*%"/E0 - 0�'�0 � )>L\)>=�6
A�) ��
 '?)>F53C0 � 6��/)*% % - 6#A�)E'�,�30'?L'/I) � Í � Õ <



��� � � �O���/��� ��
 ���������
	���
�� �F���������D����� ����� ��� �

� ��� # � %�À 0 - A!%I)M)9K �E0 - � � - %�640?)>= � , �10?)M):6 - 0��/)E'�64/�0�'�/-'M=?F�2 - %�)9K�%�0�'�,M)>F A�)�3,'�/;6
� Í � ÏÒÑ��9ÏIÕ�Ñ@ÓDÓ@Ó�Ñ	Í � ��Ñ�� �IÕ � � � B	� Ó

V?)E% - 0��E0NA�)�3,':/ Í � � Ñ � � Õ ? /10 - A!%d)�)9K �E0 - � � - % 6 0?)>= � ,��10 - � � /10�0�/ /10 - =!'�3*590�%43C0�/ - A�) ��
 '?)>F53C0 � 3,' Ë/10!%I)\=?L@0 Í � � Ñ � � Õ 3,'>/10 - A!% - 6 - '�/�0�/ 3*)E'N)9K � � 0 '�,F/E0 - �/)*% % - 6#A�)*'�,�3,'?L�A�) ��
 '?)>F53C0 � 3,'>/10 - A!% - 6 - '?G/�0�/ 3*)E'N)9K � Í * Õ 0�0@5 - /10 - % - � 0�/43�)*'L3,'�,�3
�c0�/ - ,62 
 Í��\Õ < À 0 - A!%I)M)9K �10 - � � - %�640?)\= � ,L/10 - '4A - %#K«)E%IF/10 - 0�'�0 � )\L>)>=�6P)>A - %�0�/43�)*'�6J/I)B5 - %437K 
 /E0�0�/ � � � 0�'�, � � � � 0�0@5 - 2 -2- 'NA!%I)\A - % ��
 Ku)*%IF - ,�<
À 0 - A!%I)�)3K �E0 - � � - %��c0�' - .��E3 - '�/ ��
 5 - %437K 
 /10�0B/+/10 - /#+P) =!'�3�590�%43C0�/ - A�) ��
 '?)>F53C0 � 6'/10!%d)>=?L@0

Í � � Ñ � � Õ 0�0@5 - /10 - % - � 0�/43�)*' 30'�,�3
�c0�/ - , 30' Í��>Õ 2 
 A - %#Ku)*%IF 30'?L<0�V 30'�3�/ - V?)\=!%43 - %�/ %�0�'�6�Ku)*%IFF< À 0�3 6/ - 64/ 376�6#=�.��E3 - '�/"/I)��/)*'M5@3,'	� - /10 - A!%I)M)9K �10 - � � - % /10�0�/ � �C0�0@6©2 -2- '��/)*% % - �9/ ��
 Ku)*%IF - , 2 - �c09=�6 - ?
0@K / - %Z;@/ - A�f�? /10 - A!%I)M)9K �10 - � � - % 376��/)*'M.8, - '�/ /10�0�/$/10 - A!% - 6 - '�/�0�/43�)*'L/10�0�/�A?=!%dA�)*%1/96$/I)H2 - � � 3 6
0jA!% - 6 - '�/�0�/ 3*)E' )3KA/10 - 09A?A!%I)\A!%43C0�/ - , - L*% -2- 0�'�,4T - FBFj0jf�<)7�<%$ 3�FBA � 3 - 6�/E0�0�/�/E0 - / - 64/ 3,'E;@/ - A�$
+P)>= � ,
K�0 3 � +.3�/10'0�3*L�0-A!%I)\2�092�3 � 3�/ 
 3ÉK � � + - % - '?)@/A/10 - �/)*% % - �9/�A�) ��
 '?)>F53C0 � < À 0 - A!%I)�)3K �10 - � � - % 3 6
6 3�F53 � 0�% ��
 �/)*'M5@3,'	� - ,>/10�0B/ �� � � 0�'�, �� � � � 0 % - A!% - 6 - ':/�0B/43�)*'�6©)9K(/10 - A�) ��
 '?)>F53C0 � 6 � � � 0�'�, � � � � 0�'�,
/10�0�/./10 -�
 6d0�/4376�K 
 /10 - , - 6 30% - , % - � 0�/43�)*'�6b+.3�/10 � Í * Õ <
� ��� # ��%�À 0 - A!%I)M)9K �E0 - � � - %�640?)>= � , �10?)M):6 - 0��/)E'�64/�0�'�/-'M=?F�2 - %�)9K&A�)�3,'�/;6

� ÊË!Ï/ÑDÓDÓ@ÓIÑ ÊË � � � � B � B � Ñ

0�'�,j5 - % 3ÉK 
 /10�0�/ � � � � Í ÊË � Õ&Ì [�?MKu)*% - 0��E0 ÇE<
½bK / - %sA - %#Ku)*%IF53,'?LB;@/ - A ��?�/10 - A!%I)�)3K �E0 - � � - %&+J3 ��� 2 - �/)*'M.8, - '�/A/E0�0�/ � � � � & [ Í /E0�3 6 376&0�'?)�/10 - %

09A?A � 3
�c0�/43�)*'�)9K^T - FBFj0�f <)7�<%$ Õ < ( K(/10 - A!%I)M)9KC0�0@6�A�0@616 - ,Q0 ��� /E0 - 6 - 64/ - A�62?�/10 - ' /E0 - A!%I)M)9K �E0 - � � - %
�c0�'Q2 - �/)*'M.8, - '�/�/E0�0�/./10 - A!% - 6 - ':/�0B/43�)*'�6P)9K * 0�'�, � 6I0�/4376�K 
 �/)E'�,�38/ 3*)E' Í H Õ <

¹ - +J3 ��� '?)1+ - e?A � 0 30''0?)9+ /10 - A!%I)M)9K �E0 - � � - %&+.3 �"� 5 - %437K 
 /10�0�/ * 0�'�, ��6I0�/4376�K 
 �/)*'�,�3�/43�)*' Í 7 Õ <
À 0�376jA!%I) � - ,M=!% - +.3 ��� 2 - 5 - % 
 6 3�F53 � 0 % /I)�/E0 - A!%d) � - ,M=!% - Ku)*%��/)*'�,�3�/43�)*' Í H Õ ?$6#) + - +.3 ��� )*' ��

, - 6 �/%43�2 - 3,'4, - /�0 3 � /10?):6 - A � 0!� - 6.3,'N+ 0�3��E0 3�/Z,�3�
 - %962<

À 0 - A!%I)�)3K �E0 - � � - %-+.3 ��� ' -2- , 0!��� - 6165/I)<A!% - 6 - '://0�/43�)*'�6H)9K � Í � Ï Í ÊËÐÕIÕ ? � Í � 1 Í ÊË�ÕIÕ ? * Í � Ï Í ÊËÐÕIÕ ?
0�'�, * Í � 1 Í ÊËÐÕIÕ < ¹�- +.3 ��� �E0?)�):6 - � 0�'�,	� 6#)D/E0�0�/�/E0 - 6 - A!% - 6 - '�/�0�/ 3*)E'�6Z0�% - �/)E':/�0 30' - ,60@6�6 =?2?G
A!% - 6 - '�/�0�/ 3*)E'�6©)9K /10 - A!% - 6 - ':/�0B/43�)*'�6©)9K �Î0�'�, * <
T - /��£2 - 0 6 - /�6#)D/E0�0�/ � � � ?�� Ì � F H@?



��� � � ���������
	���
�� �������������

0�'�, � 376�6#)\F - �/)*'�6 /�0�'�/ / 3*F - 6 � 0�%IL - %$/10�0�' � < ¹�- +.3 �����8- / � Ì � � � �$< ¹ - 6 3�F53 � 0�% ��
 �E0?)M):6 -
� /d)<2 - 0�6 - /j+$0�3
�10 �/)*'://0 3,'�6 � 0�'�,E+ 0�3��E0 376 � 0�%IL - %j2 
 0 �/)*'�64/�0�'�/�K 0!�9/I)*% < ¹ - /10 - ' 6 - /
� Ì � � � �'< ¹ - '?)9+J)>2�6 - %I5 - /E0�0�/�/E0 - A!% - 6 - '://0�/43�)*'�6©)9K �Î0�'�, * )E'�� B � B � �/)*'�/�0 3,'
6#=?2?GuA!% - 6 - ':/�0B/43�)*'�6�)3K � Í ÊËÐÕ ? � Í � ÏIÍ ÊË�ÕIÕ ? � Í � 1 Í ÊË!ÕIÕ ? * Í ÊËØÕ * Í � Ï/Í ÊË�ÕIÕ ?:0 '�, * Í � 1 Í ÊË�ÕIÕ )*' �8B ��B��D<
' %d)>A�):6 38/ 3*)E'Bf�<)7�< 7>g$/ - �"� 6�=�6(/E0�0�/&)*'	� - + - 0�0@5 - 5 - %437. - , /10�0�/(/10 - A!% - 6 - '�/�0�/43�)*'�6�)9K * 0 '�, �º)95 - %
� B�� B � 0�% - � GuL>)�)?,�?�+ - ��'?)9+ /10�0�/ /10 - 6 - 6 =?2?GuA!% - 6 - '�/�0�/43�)*'�6b)95 - % ��B ��B�� 0�% - � � GuL\)�)?,�<
;�3,'	� - 3�/S5 - %437. - ,>/10�0�/$/E0 - A!% - 6 - '://0�/43�)*'�6b)9K * 0�'�, �J+ - % - L>)�)?,'3,' ;@/ - A H@? /10 - A!%d)�)9K �E0 - � � - %
+.3 ��� 0@6E6#=?F - /10�0�/ /10 - 6 - )�/10 - %ZA!% - 6 - '�/�0�/43�)*'�6Z0 % - L>)�)?,40@6©+ - ��� ?¶0�'�,L/10�0�/Z+$0 - ' - 5 - %"3�/�»>= - % 3 - 6
)*' - )9KA/10 - 6 - A!% - 6 - '://0�/43�)*'�6Z0�/Z0BA�)�3,':/ ? 38/ % - � - 3*5 - 6"/10 - 510 � = - )9KA/10 - A�) ��
 '?)>F53C0 � /I)j+$0�3
�E0�/10 -
A!% - 6 - '�/�0�/ 3*)E''3 6�� � ):6 - <

À 0 - A!%I)�)3K^A!%I)95�3C, - %�640?)>= � ,�A!%I)95@3C, - 0
A!% - 6 - '://0�/43�)*'Q)9K
� Í � Í ÊË!Õ�Ñ � Í � Ï�Í ÊËÐÕIÕ�Ñ � Í � 1 Í ÊËÐÕIÕ�Ñ * Í ÊË?Õ�Ñ * Í � ÏIÍ ÊË�ÕIÕ�Ñ * Í � 1 Í ÊË!ÕIÕIÕ

)*' ��B ��B��D< ¹�- +.3 ��� �c0 ��� /E0�3 6bA!% - 6 - '�/�0�/ 3*)E'��� <
� ��� # � %QÀ 0 - A!%I)M)9K��E0 - � � - %5640?)>= � , �E0 - � ��/E0�0�/�/10 - A!% - 6 - '�/�0�/ 3*)E'_)9K �� 376 � GuL>)M)?,4Ku)*%�6 )>F -
6#F-0 �"� � < À 0�376J3 6©0�'�0 � )>L\)>=�6./I)j;@/ - A�7�<

;�3,'	� - � ? � Ï 0�'�, � 1 0�% - �/)*'�64/�0�'�/�, - L*% -2- A�) ��
 '?)>F53C0 � 62? /10 - ,M)>F-0 3,'�6 �º0�'�,�� )*' ��
 ' -2- , /I)
2 -�� 0�%dL - %A/10�0 ' � 0�'�, � 2 
 0 �/)*'�64/�0 ':/�F�= � /43�A � 3
�c0�/43�5 - K 0��9/d)*%(3,'Q)*%�, - % /I)
F-0 � - /10�376 6 / - A-+P)*% ��<

Yb)9+�/E0�0�/ /10 - A!%I)M)9K �E0 - � � - % ��'?)9+�6 /10�0�/ �� 3 6 � � ):6 - /I) /10 - A!% - 6 - ':/�0B/43�)*'
)9K�6#)>F - A�) ��
 '?)>F 3�0 � ?
3�/-' -2- ,�6 /I)
5 - %437K 
 /10�0�/./10�376PA�) ��
 '?)\F53C0 � 0�0@6P2 -2- 'N2?=�3 � /��/)E% % - �9/ ��
 K %I)\F /E0 - A!% - 6 - '�/�0�/43�)*'�6P)3K �
0�'�, * <
� ��� # ��%BÀ 0�376564/ - A>376�0 '�0 � )>L>)>=�6 /I)4;@/ - AEg�< À 0 - A!%I)�)3K��E0 - � � - %5640?)>= � , �10?)M):6 - 0 �/)*'�64/�0 ':/
'M=?F�2 - %�)9KWA�)�3,':/;6 � ÊË!ÏcÑDÓ@ÓDÓIÑ ÊË � ��� ��B ��B��D<&V?)E% - 0��10jA�)B30'�/BÊË � ?�/10 - A!%I)M)9K �E0 - � � - %.640?)>= � , % - 0>,
� Í ÊË � Õ ? � Í � Ï#Í ÊË � ÕdÕ ? � Í � 1 Í ÊË � ÕIÕ ? * Í ÊË � Õ * Í � ÏIÍ ÊË � ÕdÕ ??0�'�, * Í � 1 Í ÊË � ÕIÕ ??0�'�,�0�'�,'/10 - ' �10 - � �D/E0�0�/

�� Í ÊË � Õ&Ì � Í � Í ÊË � Õ�Ñ � Í � Ï#Í ÊË � ÕIÕ�Ñ � Í � 1 Í ÊË � ÕdÕ�Ñ * Í ÊË � Õ�Ñ * Í � Ï#Í ÊË � ÕIÕ�Ñ * Í � 1 Í ÊË � ÕIÕdÕ
Ku)*% - 0��E0NÇ1<

V:%I)>F T - FBF-0Hf�<)7�<%$�?�+ - ��'?)9+ /10�0B/.37K �� 3 6@'?)@/�� � ):6 - /d)+/10 - �/)E% % - �9/©A�) ��
 '?)>F53C0 � ?�/10 - '>/10�376



��� � � �O���/��� ��
 ���������
	���
�� �F���������D����� ����� �����

64/ - AE+J3 ��� K 0 3 � +.3�/10)0�3�L@0EA!%I)>2�092�3 � 3�/ 
 < À 0M=�62?�)*'	� - /10 - A!% - 6 - ':/�0B/43�)*' 0�0@6
A�0@6E6 - ,q;@/ - A ��? /10 -
A!%I)M)9K �E0 - � � - %�+.3 ��� 2 - 6I01K - 3,'N0@616 =?F53,'?L+/10�0�/P+$0 - ' - 5 - %J38/@% - 0>,�6P0+6 - L>F - ':/�K$%I)>F �� ?�3�/S0��9/I=�0 ����

% - � - 3�5 - 6©0+6 - L>F - ':/�)3KC/10 - A!% - 6 - '://0�/43�)*'Q)9K � <

Yb)9+�? /10 - A!%I)M)9K��E0 - � � - %BF
=�64/#�10 - � ��/10�0�/ � 376
¿ - %d)<)95 - % � B � B � � < À 0�3 6�3 6H,M)*' - 3,'
- e�0��9/ ��
 /10 - 6I09F - +°0�6(3�/©+�0@6P,M)*' - Ku)*% � <
� ��� # ���

�
t �
�
�!l��Jt�t % ½+'�0 � )\L>)>=�6./I) ;@/ - A�6Pf�?	$�?:0 '�, ��<

( /Z)*' ��
 % - F-0 30'�6 /I) �E0 - � �>/10�0�/ �/)E'�,�38/ 3*)E' Í g Õ 3 6&6I0�/4376�. - ,�< ¹�- +.3 ��� )*' ��
>- e:A � 0 3,' 0?)9+!/10 -
A!%I)M)9K �10 - � � - %S,M) - 6$/E0�3 6`K«)*% * 0@6./10 - A!%I) � - ,M=!% - Ku)*% � 376.3C, - '�/43
�c0 � <
� ��� # �Îtj� % � 0 - � �>/10�0�/"/E0 - 6#=?2?GuA!% - 6 - '�/�0�/ 3*)E'�6Z)9K * )*'	� B	� B H-0�'�, � B � B � � Ô 0�% -
� GuL>)M)?,HK«)*%$6#)\F - 6 F-0 ��� � <��A0 - � �+/10 - 6 - )E'D/10 - 6I09F - A�)�3,':/;6b0�'�,jF-0 � - 6#=!% - /10�0�/./10 -�
 09L*% -2- )*'
/10 - 6 - A�)�3,':/962<
� ��� # �<t�$�% �A0 - � �"/10�0�/ /10 - 2�3�510 %43C0�/ - A�) ��
 '?)>F53C0 � 6&+ 0�3��E0�/E0 - A!% - 6 - '://0�/43�)*'�6Ø)9K * )*' ��B ��B H
0�'�, � B�� B � � Ô 0�% - � � ):6 - /I)B0�% - /10 - % - 6 / %43
�9/43�)*'�6b)9KC/10 - / % 3*590�%43C0�/ - A�) ��
 '?)>F53C0 � /I)
+$0�3
�10L/10 -
A!% - 6 - '�/�0�/ 3*)E'Q)9K * 376 � � ):6 - =�6 30'?L�;@/ - A4g
)9KC/10 - / %43�510 %43C0�/ - 5 - %437. �c0�/ 3*)E' 0 � L>)*% 38/E0?FF<

Yb)@/ - /10�0�/ 37K /10 - A!%I)�)3K��E0 - � � - %Z,M) - 6 '?)@/SA - %#Ku)*%IF ;@/ - A HDg�? /10 - 'L38/Z+P)>= � ,�2 - A�):616 3�2 ��- Ku)*%
/10 - 6#=?2?GuA!% - 6 - '�/�0�/43�)*'�6©)E'�� B�� B�H�0�'�, � B � B � � Ô /I)-2 - 3C, - '�/43
�c0 � 2?=�/�0�0@5 - '?)@/10�3,'?L /I)
,M)B+.3�/10L/10 - % - 64/b)9KC/10 - A!% - 6 - '�/�0�/43�)*'Q)9K * <

¹ - 0�0@5 - '?)9+ �/)>FHA �8- / - ,B)>=!%P, - 6 �/%43�A�/43�)*'Q)9KW)>=!%�. %;64/ 0?) � )>L*%�09A�0�3
�bA!%I)M)9K < '�2�6 - %d5 - /10�0�/ /10 -
A!%I)M)9K �/)*'�6 3 6 /;6�)*' ��
 )9Ks0 �/)*'�64//0�':/ '�=?F
2 - %�)9KWA!% - 6 - '�/�0�/43�)*'�6�)9K¶A�) ��
 '?)>F53C0 � 6�)E' ,M)>Fj0 3,'�6 � 0�%dL - %
/10�0�' � B � B � 2 
 0#�/)E'�64/�0�'�/�K 0��9/d)*% < ¹�- 0�0@5 - A!%I)95 - , �
�&i � � �4psr%$Ørut�t § �D�9�����! M� �#���Z�H 1���?¡1�\¡>�U��� �#�d� �
�\� �>�M��� �I�>��� �I�1�@���! M 1�D�/�����@�Z�U�> >�D�Z�H 1���c�#�9�D���@�I� �?�
�9~S�j�/�?� �M���U�D�4 9�C�?¡\� �9� ���D�#���\�1�/� ´ �� 1���c�#�9�D���@�I� �?�N�9~S�j�/�?� �M�����D�4 9�C�¤¡>� �9� �#�?���D�d� �?� ´ �\�1�4�Q�/�?�@���#�\�D�
�>�>�
¡9�9�&�9~^�9�>�M� �I� �¤�1�\�8 9���c���9�@���@�I� �?�D�Z�/�1�@�B�I�9�D� �

¦ ª&�B�C�/~u�9�&���j�I�D�H�I�D�j 9�C�c�#�9�D�#�D�d� �?�j�9~��I�@�-�/�?� �M�����D�Q 9���?¡>� �9� ���¤���D�d� �?�-�\�1�j�d�D�-�9�>�M� �I� �¤�1�\�W 9�C� '
���9�@���@�I� �?�D�Z�D���H�D�?� �>�?�u�> \�>� �  1�����3~ 


¦ �I�D�Z���>���\�>�/� �c�©�9~s�d�D�
 9�C�c�#�9�D���@�d� �?�D�����Z�d�D�
�D�?� �>�?�«�\ >�\� �� 1�����3~�� �P�D�P�Z�>�#����� )>L�� � Ï , � ´ ªb�D�9�C���
� �P�/� �c�Z�9~&�I�D�
�/�?� �M�����D�j 9�C�?¡\� �9� ���D�#�#�>�9�/� 




����� � ���������
	���
�� �������������

¦ � �?�>� �4���D�9�9�B�N�/�?�D�#�#�>�@�-�\�>�
¡1�9�©�9~����c�¤���9�@��� ´ �D�9�@�N�3~°�/� �c�N�D�
�Z�>�#� 
 ��� )>L � � Ï , � ´ ~����?�
�D�1�@�j 9�C�c�#�9�D�#�D�d� �?� 


¦ � ~S�d�D�N�/�?� �M�����D�6 1���?¡>� �9�$���@���#�\�1�/�<� ���#�?� �1�\¡>� � ´ �I�D�9�4�I�@�9�C�4� �B�¼�D�?� �\�?�«�\ >�>�¥�Q 9�����9~©�I�1�@��ªb���U�
�c�>�@��� � ���-�9�c�/�9 D��ªb� �d�B 9�C�?¡1�\¡>�U��� �u� ¬ 


¦ � ~ � �1�c�/�9 @����ªb� �d�N 9�C�?¡9�>¡\����� �u�-�¤�C�D�@���9�&�I�9�>� H9³57M´ �d�D�9�Q�I�D� ���> >�@���
�9~ � �9�C�B�@� �>�#����� �  9�C� '
���9�@���@�I� �?�B�9~^�
�/�?� �������D�j 9�C�¤¡>� �9� ���@���#�\�1�/�B�>�9�-�H 9�C�M�9~s�d�1�@���I�1�@�©���@���#�\�1�/�j� �P�#�?� �9�>¡\� �>­

( ' /10 - ' - e�/�6 - �9/ 3*)E' ??+ - +.3 �"� 6 -2- 0?)1+ /I) % - �/=!%;6 3�5 - ��
 09A?A ��
 /10�376bA!%I)�)3K 6 
 64/ - F /I)&38/96 - � K <



���2� � � �����@�7���

 ���
�

����� ���������!'! I% �

( '>/10�376"6 - �9/ 3*)E' ?!+ - +.3 ��� 6 -2- 0?)1+ /I)(% - �/=!%;6 3�5 - ��
 09A?A ��
 /E0 - 0?) � )\L*%�09A�0�3
��A!%I)M)9K 6��/)*'�64/ %I=	�9/ - ,I3,'
; - �9/43�)*'�f�<�g�<

¹ - 2 - L�3,'<2 
F- e�09F53,'�3,'?LF/10 - )\A - %�0�/ 3*)E'�6 /10�0�/Z0�% - A - %#Ku)*%IF - ,N2 
 /E0 - �10 - � � - %Z)9KA/E0 - 0?) � )>G
L*%�03A�0�3��©A!%d)�)9K 6��/)*'�64/ %d=	�9/ - , 3,'<; - �9/43�)*'Qf�<Ug�<¥f Í Ú ��{ � /10 - )>A - %�0�/43�)*'�6 3,'4;@/ - A�6 H
	�HDg Õ < ¹�- )>2�6 - %I5 -/10�0�/P)*' ��
 Ku)>=!%$/ 
 A - 6P)9K&)>A - %�0�/43�)*'�6�0 % - A - %#Ku)*%IF - ,Q2 
 /10 - �E0 - � � - % �

¦ �10 - � �@3,'?Lj+$0 - /10 - %S0 L�3�5 - 'NA�) ��
 '?)>F 3�0 � 376P¿ - %I)j0�/S0#� - %1//0 3,'QA�)�3,'�/ ?
¦ �10 - � �@3,'?Lj+$0 - /10 - %S0 L�3�5 - 'NA�) ��
 '?)>F 3�0 � 0@6E6#=?F - 6�0�L�3�5 - '�510 � = - 0B/S0#� - %1/�0 30'�A�)�3,'�/ ?
¦ �10 - � �@3,'?L�+$0 - /10 - %�6#)>F - �/)*'�64//0�':/�, - LE% -2- A�) ��
 '?)>F53C0 � - 590 � =�0�/ - ,<0B/�0jL�3�5 - '4A�)�3,':/&/�0 � - 6
0
L�3�5 - 'Q510 � = - ?!0�'�,

¦ 30'4;@/ - A $�? �10 - � �@3,'?Lj+$0 - /10 - %S0�L�3�5 - 'QA�) ��
 '?)\F53C0 � 0@616 =?F - 6�0�L�3�5 - 'F6 - /�)3Ks510 � = - 6©0�/�056 - /
)9KsA�)B30'�/;62?�+$0 - % - /E0 - 6 3�¿ - )9K(/10�0�/�6 - /.376$6#F-0 ����- % /10�0�' /10 - , - L*% -2- )9K(/10 - A�) ��
 '?)>F53C0 � <

½ �"� )3K�/10 - 6 - )\A - %�0�/ 3*)E'�6��c0�'º2 - A - %#Ku)*%IF - ,q2 
 �E30% �/=�38/96Q)9K�6 3�¿ -<��� )>L � � Ï , � < À 0 - F-0 3,')3�, - 0
2 - 0�3,'�,j)>=!% % - �/=!%;6 3�)*'H+.3 �"� 2 - /I)ZA!%d)15�3C, - 0?) � )>L*%/09A�0�3
��A!%I)M)9K 6(/10�0B/ - 0��10H)9K /10 - 6 - )>A - %�0�/43�)*'�6 �c0�'
2 - A - % K«)*%dF - ,��/)E% % - �9/ ��
 6#)&/10�0�/ /10 - �E0 - � � - %�,M) - 6�'�� /`0��9/I=�0 �"��
 0�0@5 - /I)�A - %#Ku)*%IF /10 - )\A - %�0�/ 3*)E'�62<
À 0M=�62?�30'�6 / - 0>,Q)3KA% - 0>,�3,'?L 0 �/)*'�64//0�':/@'�=?F
2 - %©)9K 6 - L\F - ':/96P)9K 6 3�¿ - %I)>=?L@0 ��
 � Í 
 � Õ /I) �10 - � �N00?) � )>L*%/09A�0�3
�
A!%I)M)9K ?�/E0 - �E0 - � � - %�+.3 ��� 2 - 092 ��- /I) % - 0>,40��/)*'�6 /�0�'�/+'M=?F
2 - %�)3KJ6 - L>F - ':/;6b)9K$6 3�¿ -
� Í��
 � Õ K«)E% - 0��104)9KA/E0 - )E%43�L�3,'�0 � 6 - L>F - '�/;62<�½�K / - % � ��- 5 - � 6Z)9K
% - �/=!%;6 3�)*'>/10 - �E0 - � � - %Z+J3 ��� % - 0>,
7 � �  , 6 - L\F - ':/96�)3K 6 3*¿ - %d)>=?L@0 ��
 � � � *
 � � < ¹�- �c0 'D/10 - '��c09A'/10�376
% - �/=!%;6 3*)E'Q+.3�/10 À 0 - )*% - F f�<�[�< H
/I)
)>2�/�0 30''0?) � )>L*%/09A�0�3
�©A!%I)�)3K 6�)9K 6 3*¿ - � Í � Ï ×�� Õ �10 - � �1092 ��- 2 
 0 �/)*'�6 /�0�'�/A'M=?F�2 - %�)9K^»\= - %43 - 62?MKu)*%
0�' 
�� 9º[�<

À 0 - /#+P)BF-0 30'>/I)M) � 6 /10�0�/©+ - +.3 �"� =�6 - /d)+3�FBA ��- F - '�/�/10�376 3C, - 0N0 % - � - '	�/)?, - ,L3,'?A?=�/;6	��0�'�,
/10 - V�0@64/SV¤)>=!%43 - % À %�0�'�6�Ku)*%IFF<
���/����� 
 � �"� ��� � � � � �%� �

¹ 0 - '  P092�0 3 ?sV¤)*%1/ '?)9+�?!T - 5�3,' ?^0 '�,<;>¿ - L - , 
 R  `V&T^; 8�Hc] 3,':/ %I):,M=	� - , / %�0�'�6#A�0 % - ':/ZA!%d)�)9K 62?�/10 -�

A!% - 6 - '�/ - ,5/E0 - /E0 - )*% - F �c0�'�,�3C,?0�/ - 30'j0�' - % %I)*%IG �/)E% % - �9/43,'?L �/)?, - 6#)"/10�0�/ /10 - A!%d)�)9K �E0 - � � - %�+P)>= � ,



���)� � ���������
	���
�� �������������

)*' ��
 0�0@5 - /I)-% - 0>,Z0 �/)*'�64//0�':/ 'M=?F
2 - % 38/96W2�3�/;62< À 0�376�3C, - 0©+�0@6�5�38//0 � /I)$/E0 - % - �/=!%;6 3�)*'�6 3,'�/10 - +`)E% �
)9K!½+%I)E%�0S0 '�,B;�01K %�0�R¥½�; 8�792?]?0�'�,�½+%d)*%�0�?>T!=!'�,�?���)@/#+°0 '�3 ?\;>=�,?0�' ?M0�'�,H;>¿ - L - , 
 R¥½�T � × 8�73] ?>0�'�,
+ - +.3 ��� F-0 � - =�6 - )9K 3�/S0@6P+ - ��� <

( '<; - �9/43�)*'�f�<�g�?M+ - 6I0@+ 0?)9+ /I)#�/% - 0B/ - 0+0?) � )\L*%�09A�0�3
�ZA!%d)�)9K(/10�0�/�0 �E3,% �/=�3�/�0�0@6©0+6I0B/4376�K 
 3,'?L
0@616 3*LE'?F - ':/ <Î½ + - 0 �)' - 616j)3K�/10�376��/)*'�64/ %I=	�9/43�)*' 376'/10�0�/ /E0 - 6d0�/4376�K 
 3,'?L 0�616 3�L*'?F - '�/N09A?A - 0 %;6
+.3�/10�3,'+/10 - 0?) � )>L*%�03A�0�3��°A!%I)�)3K <¶V?)*%¶)>=!% % - �/=!%;6 3�)*' ?\+ - +.3 ��� +°0 ':/ /I)��/)*'�64/ %I=	�9/¶F-0�' 
 0?) � )>L*%/09A�0�3
�
A!%I)M)9K 6 �/)*'	� - % '�3,'?LQ)*' - A�3 - � - )9K�,?0�/�0�< À 0�=�62?¤+ - +J3 ��� ' -2- ,L6#)>F - +�0 
 )9K �10 - � ��30'?L /E0�0�/�A�0�%1/P)9K
0'6I0�/4376�K 
 3,'?LQ0@616 3�L*'?F - ':/ 3,'¼0 0?) � )>L*%�09A�0�3
��A!%I)M)9K(376$/E0 - 6I09F - 0@6�0HA�3 - � - )9K - e / - % '�0 � ,?0�//0�< ¹�-
+�0�'�/ /d) ,M) /10�376�+.3�/10?)\=�/-% - 0>,�3,'?LBFB)E% - /10�0�'N0 �/)*'�64//0�':/@'�=?F
2 - %b)9Ks2�3�/;6b)9KC/10 -&- e / - % '�0 � ,?0�/�0�<

Proof-checker
Holographic proof that
C’ is satisfied by
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check that satisfying assignment in proof
actually is this assignment.

check proof

C’ is satisfiable.
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Checker provides:

one check

E(1-y) E(2+2y) E(3+5y)
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E(x+1)

E(6)E(-1) E(13)

E(0) E(4) E(8)

E(1) E(2) E(3)

Theorem (encoded):
p(x)(0,1,2) = (a,b,c)

Proof:
(7x-1)(0,1,2) = (-1,6,13)

Proof:
(4x)(0,1,2) = (0,4,8)

Proof:
(x+1)(0,1,2) = (1,2,3)
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