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9�;�<ml�D�^�L ` <yj ^fu��������������! #"%$&"(')$+*,����;Ve�=�e �C?dKI< efFVK KI?��&<GDz=@<mD�e>F�ok<m^fu%j efF�? u\<>= �
H�e>H�?p^kFV=��C8 u\<�� <��*efjml ` <b=�?qFVa ` nVKI<}K�<GH�<>a�H�?qF*o�H�;�<}<���?d=	H�<GFVa�<�^fu�HJn�jm^kD�=C?qF�jm<>KI?AaGe `
?qj efo�?qF�o % � ( �&KI<GHJ<>acHJ?qF�o%^k? ` LV<>efDJ?qF�o}D�<yok?q^�FV=�u\D�^�j < ` <>acH�DJ?daGe ` ac^kFgKInVacHJ?���?qH	M�jm<>ek=	n�D�<��
jm<GFIHz=�?qF�H�;�<P<>efDJH�; % ��� ( �KI<yH�<>acHJ?qF�o�jm?qF*<>=�?qF efF6?qj efo�<|^�L�H�e>?qF�<>K�u\D�^�j emokD�^�n�FVK
lV<GF�<GHJD�e>H�?qF*oYD�e�K�efD % � ( �EKI<GHJ<>acHJ?qF�o.-�DJ<>K�<GM&<b=0/�?qF0e�u efjm? ` M6l�?dacHJn�D�< �EefFgK�lV<GD�;Ve>lV=
<��&<GF�KI<GH�<bacH�?pF�o�e>FYn�F�nV=@nge ` L�<y;Ve��I?p^kDC?qF�HJ;�<P=@H�^�a6��j efD �&<GH��

� F#H�;�?A=xH�;�<b=@?d= ��<�=@HJnVKIM efF e ` o�^kDJ?qH�;*j u\^kD�e>F�^kj e ` M#KI<GHJ<>acHJ?q^kF#?pF e�H�;*D�<G<��
KI?pjx<GFg=@?q^�FVe ` l�;�M�=	?daGe ` jm<>KI?qn*j u\DJ^kj F�^�?d=	M�K�efHze$���%n�DCok^ e ` ?d=�HJ^�?dKI<yFIHJ?tu\MmD�<Go�?q^kFg=
?qF H�;�<}jm<>KI?qn*j
�C;�?Aa ;�efD�<Pw&n�?qHJ<�K�? �1<GD�<yFIH H�;Ve>FYH�;*<�D�<>=	HC^fu�H�;�<}jm<>KI?pn�j���8 ` ?pH�H ` <
jm^kD�<}l�DJ<>ac?A=@< ` M �:��<Pe�=�=@n*jx<}H�;gefH ��<�;Ve��&<}F�^�?d=@M jx<>e�=@n�DJ<Gjm<GFIHz=,^>u�=	^kjm<4l*;IM*=@?AaGe `
w&nVefF�H�?pH@M 0S< � o�#�G< ` <bacH�DJ?daGe ` lV<GDJjx?pH�?#�I?pH@M 2&?pF|e1�&^ ` n�jm< �Ge>FVK � <,HJD�M�HJ^C?dKI<yFIHJ?tu\M%D�<Go�?q^kFg=
�C;�<GDJ<�HJ;�?d=�w
nVe>FIHJ?qH	M�K�? �1<GD�=E?pF�e}=@HzefHJ?d=@HJ?daGe `q` M�=@?pokF�? s aGe>FIHEj efF*F�<GDEu\D�^�j3H�;�<%D�<>=	H�^fu
H�;*<4jm<>KI?pn�j 0SLV< ` ^)� ��<}aye `q` H�;�?A=�l�;�M�=	?daGe ` w&nVefF�H�?pH@MmH�;*<1*,�2$&"3��45*6$7��^fu�HJ;�<�DJ<Gok?p^kF.2 �

8 FgefH�n*D�e ` e>l�l�D�^ eka�; H�^)� efD�K*= HJ;�?d=}KI<yH�<>acHJ?q^�F6l�D�^�L ` <Gj�?d=�H�^�nV=	<�=	H�e>H�?d=	H�?AaGe `p` M
LVe�=@<>K�jm<GHJ;�^�K�=�� 9�;�<>=@< jx<GHJ;�^�K�=}l�D�^)��?dKI< e�j efHJ;�<Gj efH�?AaGe ` jm^�KI< ` ?qF �C;�?da�; � <
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aGe>F6KI<>=JacD�?pLV<4HJ;�<}jx<bKI?qn�j9��e>FVe ` M$"y<4HJ;�<PKI<GHJ<GD�jm?qF�?A=@HJ?da%efFVK�=@H�^�a�;Ve�=@H�?Aa4l�DJ^klV<GDJH�?q<b=
^fu%HJ;�<mK�e>H�e6efFgKi<>=	H�?pj�e>H�<mjx<>e�=@n�DJ<Gjm<GFIH <GD�DJ^kD�=�����=	?qF�o�HJ;�?d=�jm^�KI< ` l�D�^)��?dKI<b= ng=
�C?qHJ;#?qFV=	?qo�;IHz=x?qF�H�^ HJ;�<6l�DJ^kL ` <Gj e>H�;gefFVK.� efFVK e `p` ^)�%=�nV=xHJ^�ng=@<�=@^�jx<�^fuPHJ;�<
��< `q` KI<��&< ` ^klV<>KYH�<ba ;�F*?dw&n�<>=�u\^kDPKI<GHJ<>acH�?p^kF�e>FVKi<b=@H�?pj�e>H�?p^kF6H�^�^�L�H�e>?qF efF�< ��a�?q<GF�H
e ` ok^�D�?qHJ;�j u\^�D�=	^ ` ��?qF*o�H�;�<}l�DJ^kL ` <Gj��

� F�HJ;�< ` e�=@HCH ��^mKI<baGekKI<b=�H�;�<GDJ<};Vek=CLV<G<GF�e ` efDJok<}LV^�KIM�^fu ��^kD ��D�<Go efD�K�?qF�o�HJ;�<
efF*^kj e ` M�KI<yH�<>acHJ?q^�F�l�D�^�L ` <yj ?qF =@?qHJnVefHJ?q^�FV= �C;*<GD�<}H�;*<|e���ef? ` e>L ` <PK�e>H�e�?d=C^kL�Hzef?qF*<>K
L�M|jm<>ek=	n�D�<Gjm<GF�H�=Ee ` ^�F�o}H�;�<C<���H�<yD�?q^�DE^fu1HJ;�<�jm<>KI?pn�j9�ke>FVK ?A=�H�;*<GD�<cu\^�D�<%e�u\n�FVa�H�?q^�F
0S< � o�#�Il�DJ^:�	<>acHJ?q^�F.2�^fu�H�;�<Pe�acH�nVe ` ?qF�H�<GFg=@?qH	M s < ` K�^>uEHJ;�<}jx<bKI?qn�j9�

�%F�< e>l�l�DJ^&eka�;#u\^kD6=	^ ` �I?pF�o H�;*?d=�l�D�^�L ` <yj ?d=�HJ^ s D�=@H�DJ<>ac^kFg=@H�DJnVacH�efF ?qj efo�<
^fu H�;*<�?pFIHJ<GFV=	?qH	M s < ` K�u\D�^�j HJ;�<�jx<>e�=@n�DJ<Gjm<GFIHPe>FVK�HJ;�<GF HJ^6l�D�^�ac<b=�=�H�;�?A=4?qj efo�<
?qF ^kD�K�<GD�H�^�KI<yH�<>acHPH�;�<�e>F�^kj e ` ?q<>=�� 9�;�<�l*D�^kL ` <Gj ^>u�DJ<>ac^�FV=@HJD�nVacHJ?qF�o�H�;�<�?pFIHJ<GF�
=@?pH	M s < ` Kiu\DJ^kj HJ;�<�jm<>ek=	n�D�<>K0K�e>H�e�0 �IF�^)�CF)ek=�H�;*< *,��� "��04 " �!�0�#"3�6"3� 2};Ve�=|L�<y<GF
=@?pokF�? s aGe>FIH ` M�D�<>=	<>efDza ;�<bK efFVK)=@<��&<yD�e ` =@HzefFVK�e>D�K0ok<GF�<yD�e ` l*n�D�lV^&=	<Yjm<GH�;*^�K�= ;ge��&<
LV<G<GF�KI< �&< ` ^�l�<bK�u\^kD�?pH�=�=	^ ` n*H�?q^�F/��8�jm^kF*o�HJ;�<>=	<�jx<GHJ;�^�K�=�e>D�<mH�;�< sg` H�<yD�<>K�LVeka6�$�
l�DJ^:�	<>acHJ?q^kF 0 r �CB 2 efFVK�a�^kF �&^ ` n*H�?q^�F|LVe�a3� �\l�D�^:�	<bacH�?p^kF 0@h �CB 2�e ` ok^�D�?qHJ;�j =�u\^�DEH�^�jx^7�
okDzefl�;*?da�DJ<>ac^kFg=@H�DJnVacHJ?q^kFml�DJ^kL ` <Gj�= % � ( ��9�;�<>=	<�H�<>a�;�F�?Aw
n*<>=��k;*^,� <��&<GD �kH	MIl�?AaGe `p` M}D�< ` M
^kF ` ^,�#F*^k?d=	<}K�e>H�e�efFgK�^�F�H�;*<}e��ke>? ` efL�? ` ?qH	M�^>u�e4u\n `q` =@<yH�^fu�K*efH�e � � F�;*?qok; ` <��&< ` =E^fu
F�^�?d=@<}^�D%=@lVe>D�=@<PK�e>H�e ��H�;�<}l�DJ^kL ` <Gj LV<>a�^kjm<>=,;�?pok; ` M�? `p` �\lV^&=@<bK.�IHJ;InV=�F�<>ac<b=�=@?pH�e>H�?qF*o
H�;*<CnV=@<C^>u�D�<yokn ` efD�?#">efHJ?q^�F�jx<GHJ;�^�K�=���9�;�<>=@<Cjm<GHJ;�^�K�=��&;�^)� <��&<GD��>H	MIl*?daGe `q` M}DJ<>=@n ` H�?pF
e�L ` n�DJD�<>K�D�<>a�^kFV=	H�D�ngacH�<>K�?pj�e>ok<|?pF ` ^�aGe>H�?q^�FV= �C;�<yD�<}H�;�< efF�^�j�e ` ?p<>=�e>D�< =@n�l�lV^ =@<>K
H�^mLV< ��;�<GFgac<�D�<yFVKI<GDJ?qF�o�HJ;�<PefF�^�j�e ` M � KI<yH�<>acHJ?q^�F�jm<GHJ;�^�K�= ` <b=�=�<��1<>acHJ?��&< �

8�F�^�H�;�<GD�efl�l�DJ^&e�a ; HJ^0KI<GHJ<>acHJ?q^kF#?A=�a�;VefDzekacHJ<GD�?#">efHJ?q^kF#^>u efF�^�j�e ` ?q<b=�K�?qD�<bacH ` M
u\D�^�j HJ;�<�jm<>e�=@n�DJ<>K#K�efHze$� �C?pH�;�^�n�H�D�<>ac^�FV=@HJD�nVa�H�?q^�F#^fu H�;�<Yu\n `p` ?qj efo�< � � F % � ( �
vC^&=�=	?Ee>FVK 5 ? `p` = �IM ac^kFg=@?dK�<GD�HJ;�<|l*D�^kL ` <Gj ^>u a ;Ve>D�e�acH�<GDJ?�"G?pF�o�e =@<GH%^fu�lgefD�e>jx<yH�<GDz=
KI?pD�<>acH ` M�u\D�^kj ` ?pjx?pH�<>K �F�^k?A=@M�jx<bek=@n*D�<>K h 93K�efHze$� � l�<bac? s aye `q` M ��H�;�<yM�KI<��&< ` ^kl e
jm<GH�;�^�KYu\^kD}<>=	H�?pj�e>H�?qF*o�H�;�< ` ^�aGefHJ?q^�F�^>u%e�=@?pF�o ` <�^kL�	<>acH+�C?pH�; ��F�^)�CF =	;VeflV< efFVK
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KI<GFg=@?qH	M =@?qHJnVefHJ<>K �C?qH�;*?qF e ��F�^)�CF�LVeka6�Io�D�^�n�FVK s < ` K.�/�C;�<GDJ<�H�;�<mjm<>ek=	n�D�<>K�K�e>H�e
ac^�FV=@?A=@H�=C^fu�F�^�?d=@M l�D�^:�	<bacH�?p^kFV=�^>u�H�;�<}?pFIHJ<GFV=@?pH	M �

� F %'&)( � � ? `p` <GD%e>FVK 5 ? `p` = ��M�?pFIHJD�^�KInVa�<�e 45' ���6" ��"(' � �%45* � " � �#�!�0� ��'��}u\^kD}=	^ ` ��?qF*o
H�;*<�e>F�^kj e ` M$� KI<GHJ<>acH�?p^kF6l�DJ^kL ` <Gj ?qF e�H ��^:� KI?pjx<GFg=@?q^�FVe ` jm<>KI?pn�j ?qF�H�;�< ac^kF�H�< �IH
^fu�H�;*< ` ?qF�<befD�?#"G<>Km=�aGe>H�HJ<GD�?pF�o|l�DJ^kL ` <Gj9��9�;�<GM KI<��&< ` ^kl�e>FYe ` o�^kD�?pH�;�j u\^kD%KI<GHJ<>acHJ?qF�o
j�n ` H�?ql ` < efF�^�j�e ` ?q<b=�^fu e�jx^�D�<}ok<yF�<GD�e ` a ` e�=�=�^>u�^kL�	<>a�H�=�H�;gefFYHJ;VefH ac^�FV=@?AKI<GD�<bK�L�M
vC^&=�=	?1efFVK 5 ? `p` = ��M � � F�HJ;�?d=E=	<GH�HJ?qF�o��&H�;�<C^�LV=@<GD �&<>K�K�e>H�e�?d=Ee ` ?qF�<>e>D�HJD�e>FV= u\^�D�j efH�?p^kF
^fugH�;�<�?qF�H�<yFV=@?pH@M s < ` K �C?qHJ;PekK�KI?pH�?#�&<EF�^k?A=@< � �%F�e�;*?qok; ` <��&< ` ��H�;�< � ? `q` <yD � 5 ? `q` = ��MCe>l�
l�DJ^&eka�;6=	H�e>D�H�=�u\D�^�j�ac^&e>D�=@< � =JaGe ` <�� ` ^,�1�\D�<b=@^ ` n�H�?p^kF ` ^�aGe ` ?�"befH�?p^kF/� efFVK�o�D�ekK�nVe `p` M�l�D�^7�
okDJ<>=�=	<>=CH�^ s F�<GD � =JaGe ` <��G;�?pok;�<yD �\D�<>=	^ ` n*H�?q^�FYDJ<Gok?p^kFV=���n�F�H�? ` H�;�<Pe�acH�nVe ` e>F�^kj e ` ?q<>=%efDJ<
u\^kn*FVK.� �&lV<>ac? s aGe `p` M �%H�;�< e ` ok^kDJ?qHJ;�j DJ<GlV<>efHJ<>K ` M!lVe>D�H�?pH�?p^kFV=�H�;�<0e>D�<>e)efH�;VefFVK �
"G^&^�jx?pF�o�?qF�H�^PD�<Go�?q^kFg= �C;�<GD�< efF�^�j�e ` ?q<b=CefD�< -�jm^kD�< ` ?��&< ` M�/�HJ^�<���?d=@H efFVK�l�DJ^�ac<G<>K*=
D�<bacn�D�=	?��&< ` MYHJ^�=@<>e>D�a�; u\^�DmefF�^�j�e ` ?p<>=4?pF H�;�<b=@<�D�<Go�?q^�FV=�� � F <>eka�;0=@HJ<Gl)e ` ^kF�o6HJ;�<
�CeGM �&jm<GH�;*^�K�=,^>u�;IM�lV^kH�;*<>=@?A= HJ<>=@HJ?qF�oPe>FVKxlVe>D�efjm<GHJ<GD�<>=	H�?pj�e>H�?q^�F�e>D�<%<Gjml ` ^>M&<>K|HJ^
KI<>a�?dKI<}^kF�H�;�<}F�< �IH%D�<Go�?q^�F�HJ^ "G^&^�j ?pF/� 8 ` e>H�<GD1� ^kD ��L�M � ? `q` <yD % � ( <���H�<GFVK*=�H�;�?A=
efl*l�D�^ eka�;iu\^�D|e�F�^�F� ` ?qF*<>efDP=�ayefH�HJ<GD�?pF�o�jm^�KI< ` � � ? `p` <GD%e ` =@^�?qF�H�DJ^�KInVac<>= e�jm<GHJ;�^�K
u\^kD ?qFVa ` nV=@?p^kF)^fuPl�D�?p^kD�?pFIu\^kDJj�e>H�?p^kF#H�^ okn�?AKI<6H�;�< =@<>e>D�a�;/�1�I?Ae�e0=	<GHx^>uPl�<yFVe ` H@M
H�<yD�j =4H�;gefH|l ` eGM�HJ;�<mD�^ ` <�^fu%l*D�?q^�D|l�DJ^kLVe>L�? ` ?qHJ?q<>=�?qF H�;�<�;�M�l�^�H�;�<b=@?d= �SHJ<>=@HJ?qF�o�l�D�^7�
ac<>K�n�D�<>=���9�;�<b=@<�lV<GFVe ` H	M�H�<GDJj�=�e>D�<PnV=@<>KYHJ^�D�<Gl�DJ<>=@<yFIHCl�DJ?q^�D�<���l�<bacH�e>H�?q^�FV=�e>L�^�n�H
H�;*<xF�n�j�LV<GD}^fu�efF�^�j�e ` ?q<b=���HJ;�<G?pD}=@?#"G<>=}efFVK =@;Ve>l�<b=�� � F % � ( � r D�e)�IHPac^�FV=@?AKI<GD�=�HJ;�<
nV=	<�^fu%j�n ` H�?#� =JaGe ` <�;IM�lV^kH�;*<>=@?A=4H�<b=@H�?pF�o��C;*?da�; KI^�F�^kHPF�<>ac<b=�=�e>D�? ` M�ac^�D�D�<b=@lV^kFVK HJ^
=@lgefH�?Ae ` "G^&^�jx?pF�o��?qF�H�;�< ac^kF�H�< �IH�^>u%a�;VefDzekacHJ<GD�?#">efHJ?q^�F6^fu e�=@?pF�o ` <�e>F�^kj e ` MYu\D�^kj
H�^�jx^�okDzefl�;�?Aa�l�D�^:�	<bacH�?p^kFV=�� ��<}ac^�FV=@?AKI<GD�<bKxH�;�<PaGe�=@<>= �C;*<GD�<�HJ;�<}LVeka6��okD�^�n�FVK 0S? � < �#�
F�^�D�j e ` ekacHJ?���?qH	M�^fu H�;�<�jm<>KI?pn�j;2 ?d=�<G?pH�;�<yD �C;�?qHJ<�^kD�u\D�e�acH�e ` ��KI<Gjm^kFg=@H�DzefHJ<>=�H�;Ve>H
=@lgefH�?Ae ` "G^&^kjm?qF�o�?A=�ekKI<>w&nVe>H�<�u\^�D�H�;*<}aGek=	<�^fu �C;*?qH�< LVeka6�Io�D�^�n�FVKxL�n*H�F�^�H�u\^kD,u\Dzeka��
H�e ` LVeka6��okD�^�n�FVK.� efFgK < ��e>jx?pF�<>=|K�? �1<GD�<yFIHP=@HzefHJ?d=@HJ?daG=*�C;*?da�;0aGefF0LV<�nV=	<>K�u\^kD�HJ;�<
` e>H�<GD%ayek=@< �
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� F % � ( �EvC? ` <GM6e>FVK0{�<���efF*<GM K�<��&< ` ^�l�eYjx<yH�;�^�Kiu\^�D|^�L�	<>acH ` ^�aGe ` ?�">e>H�?p^kF6u\D�^kj
H ��^�KI?pjx<GFg=@?q^�FVe ` ?qj efok< K�e>H�e�ng=@?qF*o � �#� "%�6" $ $ �(��� 4��5�#�3� l*D�^klV<GDJH�?p<>=�� � H ?d=}=@;�^)�CF
?qF�HJ;�?d=1��^�D ��H�;Ve>H�HJ;�<*� e��&< ` <GH H�DzefFV= u\^kD�j =C^fu efF�?qj efok<}FVe>H�n�Dze `p` M�ac^kDJD�<>=	lV^kFVKYHJ^
j�n ` H�?�� =�aye ` < efFge ` M*=@?A=�^fu�H�;�?A=,?pj�e>ok< �*efFVK�H�;�nV=�aGe>F�L�<}nV=	<>K�H�^maGe>D�DJM�^kn�H%e�=	lVefHJ?de `
"G^&^�jx?pF�oxl*D�^�ac<>K�n�D�<P?qF6emac^�jxl�n*H�efHJ?q^�FVe `p` M�< ��ac?p<GFIH j�e>F�F�<GD �C9�;�<GM�KI<yjx^�FV=@HJD�efHJ<
H�;gefHCH�;*?d=�e>l�l�DJ^&eka�;Y?A=,jm^kDJ<�< ��ac?q<GF�H�H�;Ve>F�H�;�<}=	H�e>FVK�efDzK�<GF*<GD�o�M�KI<yH�<>acHJ^kD ��efFgK�?pF
u eka�HCD�<>=	n ` Hz=�?qF�e LV<GHJH�<GDCl*D�^kLgefL�? ` ?qH	Mm^fu K�<GH�<>a�H�?q^�F/�

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

� F�H�;�?A= ��^�D � � <}KI<>=	?qo�FYe>F6e ` ok^�D�?pH�;�j �C;�?da�;�<���H�<yFVK�=�H�;*<}efl�l*D�^&e�a ;�^fu %'& �	� ( ?pF�e
u\<��)ek=	lV<>acH�=��k?qjml ` <Gjx<yFIH�HJ;�?d=�e ` ok^kDJ?qHJ;�j3e>FVK|<���e ` nVefHJ<C?qH�=�lV<GD@u\^�D�j efFVa�< � 5 <%=@HJD�<>=J=
H�;gefH�H�;�< e ` ok^�D�?qHJ;�j3?qFmH�;*?d=�HJ;�<>=@?A= �Cek= KI<��&< ` ^klV<>K�e�=�=@n*jx?pF�o}H�;Ve>H ��<%e ` DJ<>ekKIM�;ge��&<
exu\n `q` ?qj efok<�^>uCHJ;�<�jx<bKI?qn�j �C?pH�;�F�^�KI?d=	H�^kDJH�?p^kF/��9�;gefH|?A=��.� <mek=J=@n�jm<xHJ;VefH}HJ;�<
jm<>ek=	n�D�<>KmK�e>H�e�^kF �C;*?da�;���<%efl*l ` M�HJ;�<%e ` ok^kDJ?qHJ;�j3?d=E^kL*H�ef?pF�<>K|u\D�^�j H�;*<�?pFIHJ<GFV=@?pH	M
s < ` K�=@?pjxl ` M�L�M�e�K�KI?qF*o �C;�?pH�< ! e>nV=�=	?defF�F�^�?d=	< ��9�;�?d=C=	?qjml ` <%jm^�KI< ` <GFVe>L ` <b=,nV=�HJ^
efFge ` M "G<PKI?��<yD�<GF�HCe�=@lV<>acHz=�^>u�H�;�<Pe ` ok^�D�?pH�;�j9�

�&?qFgac<�HJ;�< � ? `p` <GD � 5 ? `q` = �IM%e>l�l�DJ^&eka�;m?d=�KI<>=@?pokF�<bK|H�^}e ` =@^ ;VefFVK ` <CH�;*<%aGek=	< �C;�<GDJ<
H�;*<�u\n `p` M0D�<>a�^kFV=	H�D�ngacH�<>K0?qj efo�<Y?d=�F�^�H�e��ke>? ` efL ` < ��^kn*D ��^�D �)aGefF#LV<6HJ;�^kn�o�;IH ^fu
ek= s D�=@Hm=	H�<Gl0HJ^,� efDzK�=|D�<>e ` ?#"G?qF�o efF)e ` ok^�D�?qHJ;�j HJ;VefH�� ^kD �*=*�C?qHJ;0^kD��C?qHJ;�^kn*H|u\n `q`
D�<bac^kFV=	H�DJnVacH�?p^kF/� � F �&<>a�H�?q^�F �$� �;� <�KI<>=JacD�?pL�<mH�;*<�jx^�K�? s aGe>H�?p^kFV=*�C;�?Aa ;�j�nV=	H|LV<
j ekKI<P?qF�H�;�< e ` ok^kDJ?qHJ;�j ?qF�^kDzKI<GD%H�^mok<GF�<yD�e ` ?�"G<}?pHCH�^mH�;�<PF�^:�\D�<>a�^kFV=	H�D�ngacH�?p^kF6ayek=@< �
9�;�<}j ef?qF�ac^�FIHJD�?pL�n�H�?p^kFV=�^>u�H�;*?d=�H�;*<>=@?A=CefD�<}HJ;�<�u\^ `q` ^)�C?qF�o�8

� 9�;�< e ` ok^�D�?qHJ;�j = ?pF %'& � � ( efDJ<%KI<��&< ` ^klV<>K4u\^�D�e�H ��^7� K�?qjm<GFV=@?p^kFVe ` jm<>KI?qn*j�� � F
HJ;�?d= � ^kD � ��<}ok<GF*<GD�e ` ?�"y<�H�;�<yj u\^kDCHJ;�D�<G< � KI?pjx<yFV=@?p^kFVe ` jm<>KI?qn*j��

� 5 <�?qF �&<>=	H�?qo efHJ<�H�;�<�ng=@<�^>u�u\<G<bKILVeka6�6H�<ba ;�F*?dw&n�<>=�?pF ^kDzKI<GD|HJ^6?qjml�D�^)�&<�HJ;�<
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` ^�aGe ` ?�">e>H�?q^�F�D�<>=	n ` Hz=���9�;VefH�?d=��&ebu\HJ<GDEDJn�F�F�?pF�o}H�;�<%e ` ok^�D�?pH�;�j/H�;�<CDJ<>=@n ` H�= � <GD�<
u\<>K�LVe�a3� H�^�H�;*<|e ` o�^kD�?pH�;�j ?qF�^kDzKI<GD%H�^�?qjml�DJ^,�&< ?qH�=Ce�aGacn�DzekacM �
�&lV<>a�? s aGe `q` M � <|H�<b=@H�<bK�H ��^�u\<G<>KILgeka6��jx<yH�;�^�K�=��%9�;�< s Dz=@H%jx<yH�;�^�K6ac^�FV=@?A=@Hz=
^>uCe a ` ^ =@<GD�?pFV=@lV<>a�H�?q^�FY^>u�<beka�;�efF�^�j�e ` M��C;*?da�;Y?d=Cu\^kn�FVKYL�M�H�;�<me ` o�^kD�?pH�;�j
?pFY^kDzKI<GD�HJ^�?qjml�DJ^,�&<}HJ;�<�e�aGacn�DzekacM�^fu ?pH�=CL�^�D�KI<yD�=�� � F�H�;�<m=	<>ac^kFgK�jm<GH�;�^�K �
� <4HJD�M�H�^ s FVK�efF�^�j�e ` ?p<>=�H�;Ve>H�jm?qok;�HC;Ve��&<}LV<G<GF�jx?A=�=	<>K�LIM�H�;*<|e ` o�^kD�?pH�;�j
L�M6=	n�L�H�DzekacHJ?qF�o�^kn�H}HJ;�<x<��<bacH}^fuCHJ;�<�u\^kn�FVK�efF*^kj e ` ?p<>=}efFVK�H�;�<GF�D�n*F�F�?qF*o
HJ;�<Pe ` o�^kDJ?qH�;*j efo ef?qF �

� 5 <�?qjml ` <Gjx<yFIHJ<>K4HJ;�<}e ` ok^�D�?qHJ;�j efFVK�H�<b=@H�<bKx?qH ?qF =@<��&<GDze ` KI? �1<GDJ<GFIH =	<GH�HJ?qF�o =
HJ^x<���e ` nVe>H�<}H�;�<}<��1<>a�H�^fu H�;�<+��efDJ?q^kng=�lVe>D�e>jx<GHJ<GD�=�?pF$�&^ ` �&<>K �
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9�;�?A=�HJ;�<>=@?A=�?A=�^�D�o efF�?#"G<>KYe�=�u\^ `p` ^)�%=�8 � F�h�;Vefl*H�<GD�� ��<Pl�D�^)��?dKI<Pe�L�D�?p<cu�DJ<��I?p<�� ^fu
KI<GHJ<>acHJ?q^kF efFVK6<>=	H�?qj efHJ?q^�F6H�<>a�;�F�?Aw
n�<b=�e>FVK�K�<>=�acDJ?qLV<|HJ;�<�u\^kD�j e ` jx^�KI< ` ?qF �C;�?Aa ;
^kn*D�e ` ok^kDJ?qHJ;�j ��^kD ��=�� h�;Vefl�HJ<GD���KI<>=JacD�?pL�<b= HJ;�<6e ` ok^�D�?pH�;�j ?qHz=@< ` u �,HJ;�<���e>D�?q^�nV=
lVe>D�efjm<GHJ<GD�=�?qF �&^ ` �&<bK.�&efFgKx^kn�DC?pjxl ` <Gjm<GF�H�efHJ?q^�F/��h�;Ve>l�H�<GD � ac^kF�H�e>?qFV= ac^kjml ` <��I?pH	M
efFge ` M*=@?A=�^fu�HJ;�<Pe ` ok^kDJ?qHJ;�j��h�;gefl�HJ<GD & K�<>=�acDJ?qLV<>=�HJ;�<}<��IlV<GDJ?qjm<GF�H�e ` DJ<>=@n ` H�= �C;�?Aa ;
��< ^kL�Hzef?qF*<>K.�VefFgK�?pFYh�;Ve>l�H�<GD �*� <�l�DJ<>=@<GF�H�^�n�D%ac^�FVa ` ng=@?q^�FV=�e>FVK�lV^ =�=@?pL ` <%u\n�H�n�DJ<
D�<b=@<>e>D�a�;YK�?qD�<bacH�?p^kFV=��



� � ��� � � � �

� ��� � � � � � � � � � �

�%n�D%efF*^kj e ` M�KI<GH�<bacH�?p^kF�e ` ok^�D�?pH�;�j ?A=�LVek=	<>K�^kF =@H�e>H�?A=@H�?AaGe ` jx<yH�;�^�K�=C^fu KI<GHJ<>acHJ?q^kF
efFgK�<b=@H�?pj�e>H�?p^kF/� � F lVefDJH�?da�n ` e>D��$� <�ng=@<}H�<>a�;�F�?Aw
n*<>='u\^kD � � e>D�M�;�MIlV^�H�;�<>=	?d=�H�<>=	H�?qF*o
efFgK ` <>ek=	H � =�w&nVefDJ<>K$�\<GD�DJ^kD}<>=@HJ?qj efHJ?q^kF �}83ac^kjml�D�<y;�<GFV=	?��&<|HJD�<>e>H�jm<GF�H�^>u�HJ;�<>=	<mefFVK
^kHJ;�<GD�jm<GH�;�^�K*= ?pF�H�;�<CHJ;�<G^�D�M�^fu'KI<GHJ<>acH�?p^kF efFVKx<b=@H�?pj�e>H�?p^kFmaGe>F�L�<Cu\^kn*FVK ?pF�j�e>FIM
H�< �IH�LV^&^:�*= 0S< � o� % � � ( 26� ��< ` ^)�!��<%^kF ` MmKI<>=�a�D�?qLV<%H�;�<%lVe>D�H�=�^fu�HJ;�?d=EH�;*<G^kDJM�H�;Ve>HCefDJ<
KI?pD�<>acH ` M�DJ< ` <���e>FIH�u\^�DC^kn�D e ` ok^kDJ?qHJ;�j��
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� efF�M�=@?pokFVe ` KI<yH�<>acHJ?q^�F�l�DJ^kL ` <Gj =4ayefF LV< aGek=	H|?qF H�;�<�u\D�e>jx<�� ^kD �6^fu�� � efDJM�;�M$�
lV^kHJ;�<>=@?A= HJ<>=@HJ?qF�o�� � F0H�;*?d=4u\D�e>jx< ��^kD �.� ��<�;Ve��&<�e6F�n�j�LV<GD�^fu lV^&=�=	?qL ` <6=	H�efHJ?d=	H�?��
aGe ` <���l ` efFVe>H�?q^�FV=*0 aGe `p` <>K � � � ��$ � "04 "0462�u\^kD}K�<>=�acDJ?qL�?pF�o exok?#�&<GF�=@H�^�a�;Ve�=@H�?Aa|l�D�^�a�<>=�=��
!%?��&<GF�HJ;�<|^�n�H�ac^�jx<P^fu�HJ;VefH l�D�^�ac<b=�=*0 �C;�?da�;�?qFY^�n�D}aGe�=@< �C? `q` LV< e �&<>acHJ^kDC^fu D�<>e `
F�n�j�LV<GD�=626�I^�n�D%ok^&e ` ?d=�HJ^�l�?da6�xHJ;�<};IM�lV^kHJ;�<>=@?A= �C;�?da�;�?A=�jx^ =@H ` ?#�&< ` M�HJ^�;Ve��&<}ok<GF�
<GDzefH�<bK�HJ;VefH%^kn*H�ac^�jx< ��9�;�nV= � <4F*<G<>KxHJ^�KI< �I?A=@<}e  #"('�* 45*,��� � � �6" �C;�?Aa ;�j eflV=Ce>FIM
^kLg=@<GD �&<>K�^kn�Hzac^kjm<}H�^mH�;�<}LV<>=@HC;�M�l�^�H�;�<b=@?d=CK�<>=�acDJ?qL�?pF�o�H�;gefH%^kn�Hzac^kjm< �

�
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��*,��� 4��
9�;�<>=	<6e>D�<�H�;�<�D�<Go�?q^�FV=-�C;*<GD�< ��<�<���lV<>acH�HJ;�<6e>F�^kj e ` ?q<>=�H�^�<���?d=@H �09�;�?d= ` ?A=@H�?A=

� �
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?qF*?qH�?Ae ` ?�"G<>K�H�^�;Ve��&<x^�F�<�D�<yok?q^�F �%H�;*< �C;�^ ` <�e>D�<>e�n�FVKI<yD�ac^�FV=@?AKI<GD�e>H�?p^kF/� � F <>e�a ;
=@Hzefo�<|^fu�H�;*<|e ` o�^kD�?pH�;�j ��<}e>l�l ` M H � ^�H�DzefFV= u\^kD�j efHJ?q^�FV=�H�^�HJ;�<Pacn�DJD�<GF�H ` ?d=@H � r ?pD�=	H
��<mlV<GD@u\^�D�j e�=@?qF*o ` < � � ' ��� *��5��$7*,���Y=	H�<Gl ��?qF �C;�?Aa ; � <xl�?Aa3��^kF�<m^fu%HJ;�<mD�<Go�?q^kFg= ?pF
H�;*< ` ?A=@Hme>FVK#=@n�L�� KI?#�I?AKI<�?qH ekaGa�^kD�K�?qF�o�H�^ ^�F�<Y^>u}H�;*<Y;�MIlV^kHJ;�<>=	<>=xe>LV^,�&< � 9�;*<GF
��<PlV<GD@u\^�D�j ^�F�<�^kD%jx^�D�< �!� � ��*,�	�}H�<>=	H�=��V?qF9�C;�?da�; ��<}j ebM�DJ<Gjx^)�&<�u\DJ^kj H�;*< ` ?A=@H
D�<yok?q^�FV=�HJ;VefH�e>D�< ` ?��&< ` M�HJ^�LV<�-@u e ` =@<%e ` efDJj�=(/$��9�;�?A=�l�DJ^�ac<>KIn�DJ<C?d=�H�<GDJjx?pFVefHJ<>K �C;*<GF
F�^�F�<|^>uEHJ;�<>=@<}HJD�efFg= u\^kDJj�e>H�?p^kFV=%a ;gefF�o�<>=�HJ;�<Pacn�DJD�<GF�H ` ?d=@H �

8 nV=@<�u\n ` �CeGM�H�^�H�;�?pF�6e>LV^kn�HPH�;�?A= l*D�^�ac<>K�n�D�<�?A=�H�^�ac^�FV=@?AKI<GD�HJ;�< -J<���<>acn�HJ?q^kF
H�DJ<G< / �C;�?da�;)ac^kFg=@?d=	H�=�^fuPe `q` H�;�<�D�<Go�?q^�FV= HJ;VefH ��<yD�<�^kF#HJ;�<6acn*D�D�<yFIH ` ?d=@Hme>H�e>FIM
H�?pjx< KIn�DJ?qF�o e|lVefDJH�?Aacn ` e>D�<��I<bacn�H�?p^kF/��8�H�HJ;�<�D�^&^�H�^>u�H�;�?A=,HJD�<G< ��<�;ge��&<%H�;*< �C;�^ ` <
�&^ ` n�jm< ��efFVK ��<P=�eGM�HJ;VefHCDJ<Gok?p^kF 	 ?d=�e�lVe>D�<GF�HC^fu�D�<Go�?q^�F��3?qF H�;�<}H�DJ<G<�? u�� �Ce�=
l ` ekac<>K�^kF�H�;�< acn�DJD�<GF�H ` ?d=	H�L�M6=	l ` ?pH�H�?pF�o 	 KIn�DJ?qF�o ^kF�<�^>u�HJ;�< ` ^�aye ` ?#">efHJ?q^�F6=@HJ<GlV=��
_ eka�;�=	H�<Glm?qF�HJ;�<%<��I<bacn�H�?p^kF aGefFmH�;�<yD�<cu\^�D�<CLV< ��?q< ��<>K�e�= l*?da6�I?pF�o�^kF*<�^>u�H�;*< ` <>e��&<>=
?qF�HJ;�<|HJD�<G<PefFgK�<G?pH�;�<GD =@l ` ?qHJH�?qF*ox?pHC^kD KID�^�l�l�?qF*ox?pH%e ` HJ^ko�<GH�;�<yD��C8 H�^>M�< ��e>jxl ` <}^fu
=@nga ;�efF�<���<>acn�HJ?q^kF H�D�<y<�0�u\^�D�e �k{ �&^ ` n�jm<:2E?A=CKI<Gl�?AacH�<>K�?pF r ?qo�� �$�p�:�

8�u\H�<yD�DJn�F�F�?pF�o�HJ;�< ` ^�aye ` ?#"G?qF*o%efFVK|l�DJn�F�?pF�o�l�DJ^�ac<>KIn�DJ< �:� <CekK*K�e�u\<G<>KILgeka6��l�D�^7�
ac<>K�n�D�<�HJ^�?qjml�D�^)�&<%H�;�<Pe�aGacn�DzekacMm^fu�H�;�< e ` o�^kDJ?qH�;*j���9�;�?A=�l�D�^�a�<>KIn�DJ<4DJ<��\<���e>jx?pF�<>=
<>e�a ;6^>uCH�;*<|u\^kn�FVK�efF*^kj e ` ?p<>=}=@<GlgefD�e>H�< ` M �L�MYDJ<��SDJn�F�F�?pF�o�H�;�< e ` ok^�D�?qHJ;�j ^�F ` M6^�F
H�;*<6a ` ^&=@<�F�<G?pok;�L�^�D�;�^&^�K ^fu}HJ;VefH�e>F�^kj e ` M � 9�^0oknVe>D�e>FIHJ<G<6e =	j�e `q` u e ` =@<�� e ` efD�j
l�DJ^kLVe>L�? ` ?qH	M � ��<�HJ;�<GF�lV<GD	u\^kDJj s FVe ` l�DJ^�ac<>=�=	?qF�o�?pF �C;�?da�; � <�<��*efjm?qF�<%<>e�a ;xu\^�n�FVK
efF*^kj e ` M efFVK�ac^�jxl�n*H�<|HJ;�<�l�DJ^kLVe>L�? ` ?qH	M�^fu ?qH�LV<G?pF�o�exu e ` =@< e ` e>D�j9� � u�HJ;�?d=%l�D�^�L�
efL*? ` ?pH	M�<��*ac<G<>K�=%=@^�jx<m=	lV<>ac? s <>K�HJ;�D�<>=	;�^ ` K.�.� <mKID�^�l6H�;�<me>F�^kj e ` M�u\D�^�j HJ;�< s FVe `
ac^�F s okn*D�efHJ?q^�F/�

8�H�HJ;�?d=|lV^�?qF�H���<�jx?pok;�Hmac^kFga ` nVK�<�HJ;�<�=@<>e>D�a�;/��^kD�nV=	<6e�=@<>ac^�FVK jx<yH�;�^�K0^fu
u\<G<>K�LVeka6�.� �C;�?Aa ; ac^kFV=	?d=	H�=x^>uP=@n�L*H�D�e�acH�?pF�o HJ;�<6K�e>H�e e�=�=	^�ac?de>H�<>K �C?pH�;!HJ;�<�u\^�n�FVK
efF*^kj e ` ?p<>= u\DJ^kj H�;�< ^kD�?pok?pFVe ` K�efHze$��efFgK�D�<GlV<>e>H�?pF�o6H�;�<m<GF�H�?pD�<ml�D�^�ac<b=�=�efo ef?pF�^�F
H�;*<�F�<�� K�e>H�e ��9�;*?d=|H	MIlV<m^fu%u\<G<>KILgeka6��e `q` ^)�%=4nV=|HJ^ s FVK0e�K�KI?qHJ?q^�FVe ` efF�^�j�e ` ?q<b=
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The execution of the algorithm:

(1) split region A, keep both halves

(2) split region B, keep upper half

(3) split region C, keep both halves

(4) prune away region E

(5) split region D, keep left half

Final result includes regions F and G

A

D

G

F

E

CB

(1)

(2) (3)

(4)(5)

r ?pokn�DJ< � �q�78�8 =	?qjml ` < <���e>jxl ` <�^>u efF�<��I<bacn�H�?p^kF�HJD�<G<
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�:���&H�e>D�H1�C?pH�;Y^�F�<}D�<>a�H�efF*o ` < �$�C;�?Aa ;�ac^�D�D�<b=@lV^kFVK*=�HJ^xHJ;�<}<GFIHJ?qDJ< �&^ ` n�jx<
�$� v�<yl�<befHCn�F�H�? ` F�^ a ;gefF�o�<4^�ayacn�D�=
�ke ��8�l*l ` M � � e>D�M�;�M�l�^�H�;�<b=@?d=CH�<b=@H�?pF�o�H�^ a�;�^&^&=	< u\DJ^kj e>jx^�F�o�e4u\<��

s ��<>K �CeGM*=�H�^m=	n�L1KI?���?dKI<}^�F�<|^>uEHJ;�<Pacn�D�DJ<GF�HCD�<Go�?q^kFg=
�fL/��8%l�l ` M � � e>D�M�;�MIlV^�H�;�<>=	?d=�HJ<>=@H%?qF�^�D�KI<yD�HJ^�l�D�n�F*<|D�<yok?q^�FV=

�C;�?Aa ;�efD�<PF�^kH ` ?��&< ` M�H�^ ac^kF�H�e>?qF�efF*^kj e ` ?p<>=
�ka:��vC<GlV<>e>H �&H�<Gl �>LYn�F�H�? ` F�^mjx^�D�<}D�<yok?q^�FV=%efD�<}l�DJn�F�<>K

� ��8�l*l ` M�u\<G<>KILgeka6�xjm<GH�;*^�K�=�HJ^�?qjml�D�^)�&<}e�aGacn�DzekacM
����vC<Gjm^,�&<%D�<yok?q^�FV=1�C?qH�;�;�?pok;�l�DJ^kLVe>L�? ` ?qH	Mx^>uEu e ` =@<�� e ` efDJj

r ?pokn�DJ< � � � 8�8�F�^)�&<GD �I?p<��!^>u�H�;�<P8 ` ok^�D�?qHJ;�j

H�;gefH�jm?qok;�H};Ve��&<�LV<G<GF jm?d=J=@<>K6L�M�HJ;�<�e ` ok^�D�?qHJ;�j9�69�;�?d=}j�eGM�LV<�nV=@<�u\n ` ?pF0aGek=	<
=@^�jx<me>F�^kj e ` ?q<>=}e>D�<�j�nVa�;6=	j�e `q` <yD�?pF6j�e>okF�?pH�nVKI<mH�;*<GF6^kHJ;�<GD�=���^kD�?pF�aGek=	<xHJ;�<GD�<
efDJ<}j�e>FIM�e>F�^kj e ` ?q<>=Ce>FVKYayefFYF*^kH%e `p` LV< u\^�n�FVK�efH%^kFVac< �

9�;�<�D�<>=	H�^fu*H�;�?A=�a ;gefl�HJ<GD�?d=V^kD�o efF�?#"G<>KPek=�u\^ `p` ^)�%=�8 �&<bacH�?p^kFV= �$� �%efFgK � � �%KI<>=JacD�?pL�<
?qF KI<GHzef? ` ='HJ;�< ` ^�aGe ` ?�">e>H�?p^kF�e>FVK|l�DJn�F�?qF*o�l�D�^�a�<>KIn�DJ<>=��&e>FVK��&<>a�H�?q^�F � � ��l�DJ<>=@<yFIHz='HJ;�<
jm<>a ;gefF�?A=@j ^>u�� "3����� $+� � � ��')$+*,��� 4�L�M��C;�?da�; ��<�?pFVac^kDJlV^kD�e>H�<�l*D�?q^�D�<��IlV<>a�H�efHJ?q^�FV=,HJ^
H�;*<�=	<>efDza ;/�
�&<>a�H�?q^�F � � & KI?d=JacnV=�=	<>=}=@^�jx<�?pF�?qHJ?de ` ?�"befH�?p^kF6?A=�=@n*<>=���efFVK � <>acH�?p^kFV= �$� �
efFgK��$� �}KI<>=JacD�?pLV<�HJ;�<�u\<y<>KILVe�a3��jm<GH�;*^�K�=�e>FVKxH�;*< s Fge ` l*D�^�ac<>=J=@?pF�o�=	H�efo�< � r ?qFVe `q` M �
�&<>a�H�?q^�F �$� ��K�?d=�a�nV=�=	<>=�e4u\< � lV^&=J=@?pL ` <Pok<GF�<yD�e ` ?�">e>H�?p^kFV=�^>uEHJ;�?d= � ^kD � �

� ��� �  � � � ��� � � � �� �.�	� � �

� F H�;*< ` ^�aGe ` ?#">efHJ?q^kF =@H�<ylV=�� � <�efl�l ` M e�0 =@j e `p` 2 s �I<bK =@<GHP^fu ;IM�lV^kHJ;�<>=@?A= �\H�<>=	H�=|HJ^
<>e�a ;�D�<yok?q^�FY?pFYH�;*<�acn�DJD�<GF�H ` ?A=@H+0\? � < ���I<beka�;Ya�^ ` n*jxF�?qF�H�;�< acn�DJD�<GF�H � j efH�DJ?�� 26��HJ^
KI<>a�?dKI< �C;�?da�;YDJ<Gok?p^kF!0S? u efF�M 2%=	;�^kn ` K6L�<m=	n�L1KI?���?dK�<>KYF�<���H��}9�;�<�;�M�l�^�H�;�<b=@?d=%H�<>=	H
aGe>F�?pFVKI?AaGefHJ<4^�F�<}^fu�HJ;�<�u\^ `p` ^)�C?qF�o�8
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� ��^�u\n�DJH�;�<yD ` ^�aGe ` ?#">efHJ?q^kF6?A=�F�<>ac<>=J=�e>D�M ��9�;*?d=�jx<befFV=�HJ;VefHPF�^�D�<Go�?q^�F =	;�^kn ` K
LV<P=@n�L�� KI?#�I?AKI<>K.�*efFVK�?qFxu e�acHCjm<>efFV=�HJ;VefHCHJ;�<Pacn�DJD�<GF�HCac^�F s o�n�D�e>H�?q^�FY?A=Cac^kF�
=	?dKI<GDJ<>K�H�;�< -JD�<>e ` /�efF*^kj e ` M�=	H�D�ngacH�n�DJ< �

� r n�DJH�;�<GDCDJ< s F�<yjx<GF�H�?A=�F*<G<>KI<>K � � F�HJ;�?d=%aGek=	< ��<��*ekacH ` Mm^kF�<P^fu�HJ;�<}D�<Go�?q^�FV=�?pF
HJ;�<Pacn�D�DJ<GF�HC=@HJD�nVa�H�n�DJ<4?A=,u\n�D�HJ;�<GD%=	n�L1KI?���?dKI<bK.�

r ^kDP=@?pjxl ` ?da�?qH	M ��<�DJ<>=@HJD�?AacH�^kn*D|e ` o�^kD�?pH�;�j HJ^ ��^kD �6^kF ` M �C?qHJ;6D�<>acHzefF�o�n ` e>DPefD�<bek=
0SHJ;�^kn*ok;�?qF�o�<GF�<GDze ` ?qH�?A=,lV^&=J=@?pL ` <}H�^ a ;*^&^&=@<PKI?��1<GD�<GF�H =@;Ve>lV<>= u\^�D�HJ;�?d=Ce ` ok^�D�?pH�;�j 26�
r ^kD�<beka�;6D�<Go�?q^kF6?pF6H�;�<ma�n�D�DJ<GFIH ` ?d=	H*0 �C;�?da�;6?d= ek=�=	^�ac?de>H�<>K �C?qHJ;�e�ac^ ` n�jxF�?qF6HJ;�<
acn�DJD�<GF�H|j efHJD�?#� � 2+��<�<��*efjm?qF*<Y� �Y;IM�lV^kH�;*<>=@<>=���ac^kDJD�<>=	lV^kFVKI?pF�o�H�^0� �6K�? �1<GD�<yFIH
=@n*L� K�?���?d=@?p^kF�ac^�F s o�n�D�e>H�?q^�FV=�� 9�;�<>=	<m=@n�L� KI?#�I?A=@?q^�FV=}efDJ<mKI<Gl�?AacH�<>KY?pF r ?qo�� �$� �$��8 =
aGe>FxLV<}=	<G<GF�?qFmH�;*< s o�n�D�< �
;�M�l�^�H�;�<b=@<>= �	


�
�
�
� ���

�
���)��efFVK��	� �

�
�	� 
 ac^kDJD�<>=	lV^kFVK

H�^�=	n�L� KI?���?d=	?q^�FV=*�C;�?da�;��&<G<yl�<��*eka�H ` M�^kF*<�;Ve ` u�0\<G?qHJ;�<GD ` <cu\H �S;Ve ` u ��jx?AK�K ` < �S;Ve ` u%^�D
D�?pok;�H �\;Ve ` u�2�^fu�H�;�<}<��*efjm?qF�<bKxD�<Go�?q^�F�?qF�<>e�a ;�K�?qjm<GFV=@?p^kF/� � ?qFVac< ?qH�?A=�lV^&=�=	?qL ` <}H�;Ve>H
H�;*<macn�D�DJ<GF�H�D�<Go�?q^�F ac^�FIHzef?pFV=�j�n ` H�?ql ` <�e>F�^kj e ` ?q<>=��H�;*<GF�;�M�l�^�H�;�<b=@<>= �	��� ���}efFVK
���}ac^�D�DJ<>=@lV^kFgKYH�^ =@n�L� KI?#�I?A=@?q^�FV=1�C;�?da�; �&<G<Gl�LV^kH�;6HJ;�< ` <cu\H%e>FVKYH�;*<4DJ?qo�;IH%;Ve ` uE?pF
<>e�a ;�KI?pjx<GFg=@?q^�F/�

r ^kD�j e `p` M ��ek=J=@n�jm<�H�;gefH�H�;*<�acn�DJD�<GF�H ` ?d=	H�ac^�FV=@?A=@Hz=4^fu � DJ<Gok?p^kFV=���9�;*<GF/�E^kn*D
acn�DJD�<GF�H KI<>=�a�D�?ql*H�?q^�F!^>u�H�;*<6K�e>H�e ?d= �  � 
W 	 � �1�C;�<GDJ< � ;gek= � ac^ ` n�jmFV=��
� � 7������ 7 � � �Vac^kDJD�<>=	l�^�FVKI?pF�o�H�^mH�;*< � D�<Go�?q^�FV=�^�FYHJ;�< ` ?d=	H�� � F�HJ;�?d=Cayek=@< � � <4;ge��&<
� � � 	 � ` ^�aGe ` ?�">e>H�?q^�F�;IM�lV^kH�;*<>=@<>=�HJ^�a�^kFV=	?dKI<GD �

� � 8 �  � � 
W � 	 �

��M�lV^kH�;*<>=@?A= ����?A=H�;�<�F�n `q` ;IM�lV^kH�;*<>=@?A=.�C;�?da�;Pac^kDJD�<>=	l�^�FVK�=�H�^CDJ<GH�e>?qF�?pF�oCH�;�< acn*D�D�<yFIH
=@HJD�nVa�H�n�DJ< �CefFgK!H�;�<GDJ<cu\^kDJ< ��<Y;ge��&< � �  � efFVK W �  W � _ eka�;!^>u|HJ;�<Y^�H�;�<yD
;�MIlV^kHJ;�<>=	<>=�ac^�D�D�<b=@lV^kFVKYHJ^�K�?���?dKI?pF�ox< ��e�acH ` M�^kF�<P^fu H�;*< � D�<yok?q^�FV=%ekaGac^�D�KI?pF�o�HJ^
^kF*<�^fu H�;�<m;�MIlV^kHJ;�<>=	<>=�KI<Gl�?AacH�<bKY?qF r ?po� �$� � � � l�<bac? s aye `q` M ��?tu ac^ ` n�jmF � 0 ?pF�HJ;�<



�����������	� � ��� ��� ��� ����� � �I�

H1

H0

H2 H3 H4

H5 H6 H7 H8

H9 H10 H11 H12

r ?pokn�DJ< �$� �$8��^�aye ` ?#">efHJ?q^�F �%MIlV^kHJ;�<>=	<>=���9�;�< K�efD �xDJ<Gok?p^kFV= efD�< H�;�<�^�F�<>= �C;�?Aa ; efDJ<
�&<Gl�H ?qF�<>e�a ;�;�MIlV^kHJ;�<>=	?d=

� j�e>H�D�?#��a�^kD�DJ<>=@lV^�FVK�=�HJ^�H�;�< �� H�;�D�<Go�?q^�F�^�FYHJ;�< ` ?d=	H���H�;�<GF�<>e�a ; ^fu�HJ;�<}j�e>H�D�?Aac<>=
� � 7  :� �  � �k� 7������y� � E?A=,^kL*H�ef?pF�<>KxL�MmD�<Gl ` ekac?pF�o}H�;�< ac^ ` n�jxF � 01?qF � �C?pH�;�^�F�<
^kD�jm^kDJ<�ac^ ` n�jmFV=�ac^�D�D�<b=@lV^kFVK�?qF�oPH�^P=@n�L�� KI?#�I?A=@?p^kFV=E^fu H�;�< �� H�;�D�<yok?q^�F�e�aGac^�D�KI?pF�o|HJ^
^kF*<4^>u�H�;*<4H � < ` �&<%;IM�lV^kHJ;�<>=@<b=���9�;�< �&<>acH�^�D W � ?A=�H�;�<yFYa�^kjml�n�H�<bK�e�=�?pF _ w �� � ���

� ��� � � ���!� � � �.�	� � �

BED�n�F*?qF�o�?d=}KI<>=	?qokF*<>KiHJ^Y< ` ?qjm?qFVe>H�<}u\D�^kj a�^kFV=	?dKI<GDzefHJ?q^kF l�D�<���?q^�nV= ` MY?AKI<GF�H�? s <>KYD�<��
ok?p^kFV= �C;�?Aa ;9��<�LV< ` ?q<��&<PefDJ<�n�F ` ?��&< ` MxHJ^Ye�acH�nge `q` M�ac^kF�H�e>?qF�efF*^kj e ` ?p<>=��P9�;�?A= �CeGM �
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��< ac^kF�H�DJ^ ` H�;*<}efjm^kn�F�HC^fu ��^�D �mD�<>w&n�?pD�<>KxHJ^�?dKI<yFIHJ?tu\M�H�DJn�<}e>F�^kj e ` ^knV=%=@HJD�nVacHJn�D�<b=
L�MYe��&^�?dKI?pF�o u\n*D�H�;*<GD}=@n*L� K�?���?d=@?p^kFV=%^fu H�;�<b=@< -Jn�F ` ?��&< ` M�D�<Go�?q^�FV=0/�e>FVKYD�<bKInVac<}u e ` =	<
e ` efDJj�=��EvC<>aGe `p` H�;Ve>HEe>H�<beka�; ` ^�aye ` ?#">efHJ?q^�F|=	H�<Gl �fHJ;�<Ce ` ok^�D�?pH�;�j/=@n*L� K�?���?dKI<>=�e =@?qF*o ` <
D�<yok?q^�F/� � HEj ebM�LV< �&HJ;�<GD�<�u\^kD�< �kH�;Ve>H�DJ<Gok?p^kFV= �C;�?Aa ; ��<GDJ< ` ^�aGe ` ?#"G<>K�e�u\<��!?pH�<GDzefHJ?q^kFg=
efo�^�L�<bac^kjm< ` <>=J= ` ?��&< ` M�H�;gefF6H�;*<�F�<��/ekaGw&n�?pD�<>K�D�<Go�?q^kFg=��P9�;�<mKI<>ac?A=@?p^kFY^>u1�C;�?Aa ;
D�<yok?q^�FV=%=@;�^�n ` KYLV<|< ` ?qjm?qFgefH�<bKx?d=%KI?da�H�efHJ<>K�LIM�^�n�D�l*D�?q^�D�e�=�=	n�jxl*H�?q^�FV=�ac^�FVac<GDJF�?qF*o
H�;*<4F�n�j�LV<GD efFVK�=@?�"y<>=�^fu�HJ;�<PefF�^�j�e ` ?p<>=��

9'^ KI<GH�<yD�jm?qF�< �C;*?da�;|D�<yok?q^�FV=�=@;�^�n ` K|LV<�< ` ?qjm?qFgefH�<bK-0\?tugefF�M 2 �,� <�nV=	<Ce�K�? �1<GD�<yFIH
=@<yHx^>u};IM�lV^kHJ;�<>=@?A= HJ<>=@Hz=��#9�;*< s Dz=@Hm;IM�lV^kH�;*<>=@?A= ����a�^kD�DJ<>=@lV^�FVK�=xHJ^ �&<G<yl�?qF�o�e `q`
H�;*<�DJ<Gok?p^kFV=��CefFgK!efF�M0^kHJ;�<GD�;�MIlV^kHJ;�<>=	?d= ��0�ac^�D�DJ<>=@lV^kFgK�=xH�^�D�<yjx^)��?qF�o6DJ<Gok?p^kF 
efFgK �&<G<yl�?qF�omH�;*<�D�<>=	H�^fu H�;�<PD�<Go�?q^kFg=�� r ^kDJj�e `q` M ��;�M�l�^�H�;�<b=@?d= ���|?d= KI<>=�a�D�?qLV<>KYL�M
�&<G<Gl*?qF�o�HJ;�< =�efjm< � j efH�DJ?�� ��efFVK�<beka�;�^�H�;�<GD};�MIlV^�H�;�<>=	?d= ��0�?A=}KI<>=�a�D�?qLV<>K6L�M�e
j efH�DJ?�� � 0�C;�?Aa ;�?A=�^kL*H�ef?pF�<>K4u\DJ^kj � L�M}D�<Gjm^)�I?pF�o�H�;*< �� HJ;�ac^ ` n�jmF/��8�F�<��*efjml ` <
^fu H�;�<>=	<�;�MIlV^kHJ;�<>=	<>=�?A=CKI<Gl�?AacH�<bKx?qF r ?po� �$� ��

8�u\H�<yD�<>e�a ; ` ^�aGe ` ?#">efHJ?q^kF�=	H�<Gl �.��<PD�n�F6HJ;�<�l�D�n*F�?qF�o H�<>=	H�=�DJ<GlV<>efHJ<>K ` M�n�F�H�? ` F*^
D�<yok?q^�FV=�efDJ<�D�<Gjm^)�&<>K.� �&lV<>a�? s aGe `q` M �E=	n�l�lV^&=	<�HJ;VefH ��< ;Ve��&< � D�<Go�?q^�FV=�ebu\HJ<GD|HJ;�<
` ^�aye ` ?#">efHJ?q^�FYe>FVK�LV<cu\^�D�<}H�;*<4l*D�n�F�?pF�o�H�<b=@H�� � u�H�;�<}HJ<>=@H%=	;�^)�%=�HJ;VefH ��<P=@;*^kn ` K�F�^�H
l�DJn�F�< efF�MYD�<yok?q^�F 0\FVefjm< ` M ��? u4��<�l�?Aa3��;IM�lV^kH�;*<>=@?A= � � 2 �H�;*<GF � <mefDJ<mKI^kF�< �C?qHJ;
H�;*<xl�DJn�F�?pF�o� _E` =@< �'? u1� <xDJ<Gjx^)�&<�DJ<Gok?p^kF +0SFVe>jx< ` M6?tu ��<ml�?da6�Y;�M�l�^�H�;�<b=@?d= ��0 2 �
H�;*<GF ��< efD�< ` <cu\H �C?qH�; � �0��D�<Go�?q^�FV=�� 5 <�F�^)� D�n�F�HJ;�<�l�DJn�F�?pF�o�H�<>=	HC=	<>w
n*<GFVac<�^�F
H�;*<4DJ<Gj ef?qF*?qF�o � �#��D�<Go�?q^kFg=�� 9�;�?d=�l�DJ^�ac<>=J=�?d=�D�<yl�<befH�<bK�n*FIHJ? ` F*^ u\n�DJH�;�<yDCD�<Go�?q^kFg=
efDJ<}D�<Gjm^)�&<>K.�

� ��� � �	� � � ���3�	�

8 ac^kjmjx^�F�l�D�^�L ` <yj �C?qH�; =@<befD�a�;me ` ok^�D�?qHJ;�j =�=@nga ;me�=�efLV^)�&< �&?d=EHJ;VefH�H�;*<GM�H�<GFgK HJ^
^)�&<GD � s H%H�;�< K�efHze$� ��e>jx< ` M ��HJ;�<me ` ok^kDJ?qHJ;�j H�<GFVK*=�H�^ s FVKYj�e>FIM�=	j�e `q` efF�^�j�e ` ?q<b=
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H0

H1 H2

H3 H4

Current  configuration:

r ?pokn�DJ< � � ��8�B DJn�F�?pF�ox;�M�l�^�H�;�<b=@<>=�8�efFY< ��e>jxl ` < �C?qHJ;�u\^kn�D efDJ<>ek=��
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?qFg=@H�<bekK�^>u eY=@?pF�o ` < ` efDJok<�^�F�< �E=	?qjml ` M6LV<>ayefnV=	<�H�;�<�K�efHze�jm<>ek=	n�D�<>K efH�K�? �1<GD�<yFIH
lVe>D�H�=C^fu�H�;*<|e>F�^kj e ` M �ke>D�?p<>=C= ` ?qok;�H ` M�K�n�<}H�^mH�;�<}F�^�?d=@< �

5 < efFge ` M "G<CHJ;�?d=�l*;�<GF�^�jx<GFge u\^�D�^kn�D�;�MIlV^kHJ;�<>=	<>=E?qF 8�l�lV<GFVKI?#��8*� � r DJ^kj/H�;�?A=
efFge ` M*=@?A= � < aGefF =@<G<�H�;gefHE;�MIlV^�H�;�<>=	?d= �	� �C? `q` e ` �CeGM*=LV<�l�DJ<cu\<GD�DJ<>K�^)�&<GD�;IM�lV^kHJ;�<>=@<b=
���)� �	
%efFgK ���)�*efFVK�HJ;�<}=�e>jx< ;�^ ` K�=,u\^kD H�;�<};�MIlV^kHJ;�<>=	<>=,LV< ` ^kF�o�?qF�o�HJ^�H�;�<�^�H�;�<yD
KI?pjx<GFg=@?q^�FV=�0S? � < �#� ��� �C? `q` LV<ml�D�<cu\<yD�D�<bKY^,�&<yD����)� ���me>FVK ���)��<GH�a7� 26�m9�;�<yD�<cu\^�D�< �
�C?qHJ;�^kn*HCl�<yFVe ` H�?q<b= u\^kD%K�?���?dKI?pF�o�e>FYe>D�<>e|?pFIHJ^�j�n ` HJ?ql ` <%efDJ<>ek=���H�;�<�l*D�^ko�D�e>j � ^kn ` K
nV=	nVe `p` M�H�<GFVK�H�^�KI?#�I?AKI<x<beka�;��&^ ` n�jx<mH�^6H � ^YF�<�� �&^ ` n�jm<>=���n�F�H�? ` <>e�a ; �&^)�I< ` ?A=
D�<yl�D�<>=	<GF�H�<>K�=	<GlVe>D�efHJ< ` M �

9'^�^)�&<GDzac^kjm<%H�;�?A=�l�D�^�L ` <Gj9� ��<�ng=@<}H�;�< jx<GHJ;�^�K�KI<��&< ` ^klV<>K�?qF % � ( H�^�?qFgac^kDJl�^7�
D�e>H�<�?pFIHJ^�H�;�< =@<>e>D�a�;�e ` ok^kDJ?qHJ;�j ^�n�DCl�DJ?q^kDC< �IlV<>acHzefHJ?q^kFg=,D�<yo&efDzKI?qF*o�H�;�<�F�n�j�LV<GD ^fu
efF*^kj e ` ?p<>=���H�;�<G?pD�=@?#"G<>=�efFVK�=	;VeflV<>=���9�;�?d=�?d=EK�^kF�< LIM}?qF�H�DJ^�KInVac?pF�o e�=@<GH�^fu!� "3����� $7* "04
�C;�?Aa ;me>D�<CnV=	<>K �	nV=@H ` ?��&< e}=@<GHE^>u�l�DJ?q^�D �\l�D�^�LVefL�? ` ?pH�?q<b= u\^�D,HJ;�<%KI?��<yD�<GF�H�;�M�l�^�H�;�<b=@<>=��
� ^kDJ<�l�DJ<>ac?d=	< ` M � u\^�DCH�;�< ;IM�lV^kH�;*<>=@?A=�H�<>=	H�?qF*o*��< nV=@<Pe � 8�B l�DJ^�ac<>KIn�DJ< �$�C;*?da�;�D�<��
w&n�?qDJ<>=EH�;Ve>H ��<%;Ve��&<Cl�DJ?q^kD l�D�^�LVefL*? ` ?pH�?p<>='u\^kD H�;�<%;�MIlV^kHJ;�<>=	<>=���vC<>aGe `q` u\DJ^kj _ w ���$� &
H�;gefH%H�;�< � 8�B0KI<>a�?d=@?p^kF�D�n ` <�?A=

�
#e>D�o�jx?pF � �� 0 � � � � W ��2 � � � � 0 � � � � W ��2 	(� �

5 <�nV=@<�HJ;�<�lV<GFVe ` H	M���e ` n�<>=�?pF6H�;�<�DJ^ ` <P^fu H�;�<>=	< � � � =��}9�;�<b=@<ml�<yFVe ` H@M�HJ<GD�j =�efDJ<
ac^�jxl�n*H�<>K�?qF�^�n�D�e ` o�^kD�?pH�;�j ek=

� �  � ��� ��� � 0 � �q�)2

9�;�<�HJ<GD�j �6?qF6HJ;�<�e>LV^,�&<�< �Il�DJ<>=�=	?q^�FY?d= e�ac^kFg=@H�e>FIH �C;�?da�;Y?A=�ac^kjml�n�HJ<>K�^�FVac<me>H
H�;*<|LV<Gok?pF�F�?pF�ox^>u�H�;*<|e ` o�^kD�?pH�;�j9�1efFVK�D�<Gj ef?pFV= s �I<>K�HJ;�D�^�n�ok;�^�n�H�� 9�;�?d=%ac^�FV=@HzefF�H
KI<GHJ<GD�jm?qF*<>=�H�;�<�DJ< ` e>H�?#�&<�j�e>okF�?pH�nVK�<�^fu H�;�<PlV<GFVe ` H	M�HJ<GD�j =C?qFYHJ;�< � 8�B#KI<bac?d=	?q^kF
D�n ` <�u\DJ^kj:e>L�^)�&< ��9�;Ing=��>?tu ��?d=VH�^&^}=	j�e `q` H�;�<GF}HJ;�<�l�<yFVe ` H@M H�<GDJj�= �C? `q` LV<,F*<Go ` ?qok?pL ` <
efFgK*�C? `q` F*^kH�e��<bacHEH�;*<�H�<yFVKI<GFVa�M4^>u1H�;�< e ` o�^kDJ?qH�;*j HJ^�^)�&<GD � s H�H�;�< K�efHze$��efFgK|?tu ��?pH
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?d=�H�^&^ ` e>D�ok< H�;�<yF�H�;�<%ac^�FIHJD�?pL�n�H�?p^kFP^fu1H�;�<%K*efH�e%?qH�=	< ` u �C? `q` LV<CF�<Go ` ?qo�?qL ` < � r ^ `p` ^)�C?qF*o
% � ( � ��<P=@<GHCHJ;�?d=Ca�^kFV=	H�efF�H%H�^mL�<

�  � ` ^ko � � �
�
0 � ��
� � 2�� � � � 0 � � 
� � 2�� �#�

�C;�<GDJ< � ?A='HJ;�<�^�LV=@<yD �&<>K �&<>acHJ^kD � � ?A='HJ;�< e `q` �S^�F�< �&<bacH�^�D���efFVK 
� ?A='HJ;�< � �m<>=@HJ?qj efH�<
^fu�H�;*<}efjml ` ?pH�nVK�<�u\^kD%e>FYe>F�^kj e ` M �C;*?da�;�ac^)�&<GD�=�H�;�< �C;�^ ` < �&^ ` n�jm< ��9�;�?A=C=@<GHJH�?qF*o
<GFV=	n�D�<b=�HJ;VefH e `p` H�;�<%� � � =CefDJ<|DJ^kn�o�; ` M�^kF*<4^�D�KI<yD�^>u�j�e>okF�?pH�nVK�<�=@j e `p` <GD H�;Ve>FYHJ;�<
F�^�D�j e ` ?#"G<>K ��e>D�?de>FVac<�^fu H�;�< K�efHze$� 0 5 <Y=	H�DJ<>=�=�H�;Ve>HxHJ;�?d=|?A= jm<GDJ< ` M�e6;�<Gn�DJ?d=	H�?da
=@<yH�H�?pF�o��C;�?Aa ;�=@<y<Gj�=�H�^ ��^�D � � < `q` ?qF�H�;�?A=Ce ` ok^kDJ?qHJ;�j���2

9�;�<�HJ<GD�j � � ?qF _ w � �$�q�m?d=�H�;*<xlV<GFVe ` H	M6u\n�FVacHJ?q^kF6u\^kDP;IM�lV^kHJ;�<>=@?A= � � �Ee>FVK�?A=
KI<>=JacD�?pLV<>K�F�<���H�� 5 <�;Ve��&<Eu\^kn*D�H	M�l�<b=^fuVlV<GFVe ` H	M�u\n�FgacH�?p^kFV=�8'H � ^%e��1<>acH ` ^�aGe ` ?�">e>H�?q^�F
efFgK H ��^)e��1<>acH�l�DJn�F�?pF�o� 9�;�<�ok<yF�<GD�e ` =@;Ve>l�<0^>u�H�;*<>=@<6u\n�FVacHJ?q^�FV=xu\^ `q` ^)�%=�^kn*D
<���lV<>acH�e>H�?p^kFV=Eu\^kD�HJ;�< a ;Ve>D�e�acH�<GDJ?d=	H�?day= ^>u�H�;�< efF�^�j�e ` M =@H�DJnVacHJn�D�< ��e>FVKx?d=�<���l ` e>?qF�<>K
LV< ` ^)��u\^�D�<beka�; u\n*FVacH�?p^kF/� � F|lVe>D�H�?Aacn ` efD���e `p` H�;�<b=@<,u\n*FVacH�?p^kFV=�efDJ<�jm^kF�^�H�^�F�<�?pF|H�;*<G?qD
efDJokn�jm<GF�H�= 0 =	^�Cu\^kD�<��*efjml ` < �CH�;�<6lV<GFVe ` H	M!?A=x<G?pH�;�<GD jx^�F�^kHJ^kF�?AaGe `p` M0?qFVa�D�<>e�=@?qF*o
�C?qHJ;�HJ;�< =@?�"y<x^>u%H�;�<mD�<Go�?q^�F ^kD}jm^kF�^�H�^kF*?daGe `q` M�K�<>acD�<bek=@?pF�o �C?qHJ; H�;�?A=}=@?�"y<:26� 9�;�<
<��*ekacH%=	;VeflV<�^>u�H�;�<b=@<�u\n�FVacHJ?q^�FV= � <GD�<}HJn�F�<>K �I?Ae <���lV<GD�?pjx<yFIHz=,H�^m^kL*H�ef?pFYHJ;�<|LV<>=	H
lV<GD@u\^�D�j efFVa�< �

9�;�<>=	<�lV<GFVe ` H	Miu\n�FgacH�?p^kFV=+��<GDJ<xHJn�F�<>Kiu\^�D|HJ;�< �&^ ` n�jm<m=@?�"y< �C;�?da�; ��<mnV=@<�?pF
^kn*DC<��IlV<GDJ?qjm<GF�H�=��&FVe>jx< ` M�� � � � �&?pFVac<�HJ;�<}e ` ok^�D�?qHJ;�j ?A=C=�aGe ` <�� =@<>w&n�<GF�H�?Ae ` �
HJ;�<GF � <
��F�^)�3H�;Ve>H�H�;�<>=	< u\n*FVacH�?p^kFV=Pe ` =@^ ��^�D � ��< `p` u\^kD�=	j�e `q` <GD+�&^ ` n*jx<>=��Y9�;*?d=4?A=|=	?qFVac<
ek=�H�;*<Ye ` o�^kD�?pH�;�j e�K$��efFVac<b=���HJ;�<>=@<�=	j�e `q` <yD*�&^ ` n�jm<>=�efDJ<6eka�H�nVe `q` M�<GFVa�^kn�F�H�<GDJ<>K.�
r ^kD ` efD�o�<GD �&^ ` n*jx<>=��E?qHm=	<G<Gj =4D�<bek=@^�FVefL ` <YHJ^ e�=�=	n�jx<�HJ;VefHmH�;�<b=@<�lV<GFVe ` H	M�u\n�FVa��
H�?p^kFV=P=@;�^�n ` K�l�D�^)��?dKI< =@?pjx? ` efD}DJ<>=@n ` H�=�u\^kD�=	?qjm? ` efD ����v ` <��&< ` =���=@?pFVac<mF�<G?pH�;�<GD}HJ;�<
lV<GFVe ` H	M u\n�FVacHJ?q^kFg= HJ;�<Gj =@< ` �&<>=|F�^kD H�;�<�;IM�lV^kH�;*<>=@<>= ` ?#�&< ` ?p;�^&^�K�=mKI<GlV<GFVK0^kF#HJ;�<
^)�&<GD�e `q` �&^ ` n�jm<�=	?�"G< ��9�;�?d= ek=J=@n�jml�H�?p^kF/��;*^,� <��&<GD �
j eGM�LV<|=	n�L�	<>acH�HJ^|u\n�H�n�DJ<�H�<b=@H �
?qF*o� � H�=@;*^kn ` KxLV<�F�^kHJ<>K�H�;Ve>H�H�;*<�lV<GFVe ` H	M|u\n�FVa�H�?q^�FV=�ac^kn ` K�L�< a�;VefF�o�<>K�e�aGac^kDzKI?qF*o
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−−− Number of regions increased by 1

___ Number of regions remains unchanged

Localization penalty for Hj

0SL.2 0 a,2
r ?qo�n�D�< �$� & 8 �^�aGe ` ?#">efHJ?q^kF�lV<GFVe ` H	Mxu\n�FVacHJ?q^�FV=,u\^kD �
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9�;�< ` ^�aGe ` ?�"befH�?p^kF�lV<GFVe ` H�?p<>=�D�< �V<>acHC^�n�D�< �IlV<>acHzefHJ?q^kFg=�HJ;VefH%H�;�<Pe>F�^kj e ` ?q<>=%efDJ<|F�^�H
H�^&^�=	j�e `q` F�<G?pH�;�<yD4HJ^&^ ` efD�o�< �Ee>FVK H�;Ve>H*� <�KI^�F�^kHP<���l�<bacH}H�^&^6j efF�M�efF�^�j�e ` ?q<b=
?qF�HJ;�<|DJ<Gok?p^kF/� 5 <P;Ve��&<�H ��^mlV<GFVe ` H	Mxu\n�FVacHJ?q^�FV=�?pF�H�;�< ` ^�aye ` ?#">efHJ?q^�F6=@HJ<Gl/��^�F�<4u\^�D
ac^�jxl�n*H�?qF*o�� � 0\? � < ���kHJ;�<%l�<yFVe ` H@MmH�<yD�j u\^kD4�&<G<Gl�?pF�o}H�;�< �C;�^ ` <�D�<Go�?q^�F �C?qHJ;�^kn�H�u\n�D �
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u\^kDCu\n�DJH�;�<GD4"G^&^kjm?qF*ox?pF�?pFIHJ^me DJ<Gok?p^kF�efFgK�D�< s F�?qF*o�^fu�H�;�< acn�D�DJ<GF�HC=@HJD�nVa�H�n�DJ<:26�
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2 ��B�<GFge ` H	M�u\n�FVacHJ?q^kFYu\^�D}F�^kHP;Ve ` H�?qF*o8 5 ;�<GF � <
a�;�^&^&=	<�efF�M6;�MIlV^kHJ;�<>=	?d=�^kHJ;�<GD|HJ;VefF ���)�'HJ;�?d=�;�MIlV^�H�;�<>=	?d=PKI?dacHzefHJ<>=�H�;Ve>H � <
KI?#�I?AKI<�^�F�<�^fu}HJ;�<�acn�D�DJ<GF�H|D�<yok?q^�FV=�?qF�H�^Y^�F�<Y^�D�jx^�D�<�F�<�� D�<yok?q^�FV=��)9�;�?A=
lV<GFVe ` H	M�u\n�FVacHJ?q^�F6KI<GlV<GFgK�=�^�F6H�;�< =@?#"G<}^fu H�;�<}F�< � DJ<Gok?p^kFV=%efFgKY;�^)� j�e>FIM
F�< � DJ<Gok?p^kFV=%efDJ<4HJ;�<GDJ< �
9�;�<%u\n�FVacHJ?q^kF � � o�D�^)�%=Cek=�H�;�< =@?#"G<�^>u�H�;�<%F�<��#DJ<Gok?p^kFV=�?qFmH�;�< ac^kF s okn�DzefH�?p^kF
KI<bacD�<>e�=@<>=���9�;�?d=}?d=PKI^kF�<�=@?qFgac< � < �Ce>FIH}HJ^6^,�&<yD�D�?AKI<�H�;*<xHJ<GFVKI<GFgacM6^fu%HJ;�<
l�DJ^ko�D�efj�H�^m^)�&<GD � s HCH�;*<�K�e>H�e$�1efFgKY=@^ ��<+�Ce>FIH%H�^ml�D�< �&<GFIHC?pH�u\D�^�j s FVKI?qF*o
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^>u%efF efF�^�j�e ` M ��H�;�<ma ` ^&=	<GD+��< efD�<mH�^�H�;�?A=}=@?�"y< �H�;*< ` efD�o�<GD}H�;�< � � l�<yFVe ` H@M
� ^kn ` KiLV< � 9�;�< u\n*FVacH�?p^kF e ` =@^�okDJ^,�%=+�C?qHJ;�HJ;�<xF�n�j�LV<GD�^>u%F�<��/D�<Go�?q^kFg= ?pF
HJ;�<%ac^kF s okn�DzefHJ?q^kF � �&?qFVa�< ��<%K�^�F�^kH �CefF�HEHJ^4;ge��&< H�^&^}j efF�M|e>D�<>e�=�� ��<C;ge��&<
e ` efDJok<GD lV<GFVe ` H	M��ke ` n�<%u\^kDCK�?���?d=@?p^kFV= �C;�?Aa ;m?qFgacD�<>e�=@<%H�;�< FIn�j�LV<GD�^>u�D�<Go�?q^kFg=
^�FYH�;*<|a�n�D�DJ<GFIH ` ?A=@H��
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� <�KI^YF*^kHme `p` ^)�3H�;*<�e ` ok^kDJ?qHJ;�j HJ^��&<G<yl�DJ<Gok?p^kFV=*�C;�?Aa ; efDJ<�=@j e `p` <GD}HJ;VefF
HJ;�< � ?pF� 8�D�<>e)� � ?�"G<ClVe>D�e>jx<GHJ<GD 0\? � < ���Gu\^kn�D4�&^)�I< ` =32�^kD�HJ^*�&<G<Glmjm^kD�<%H�;gefF�HJ<GF
DJ<Gok?p^kFV=�^�FY?qHz= ` ?A=@H%efHCHJ;�<P=�e>jx<PH�?qjm< ��9�;�<GD�<�u\^kD�< �IH�;*<4lV<GFge ` H	Mxu\^�D%a ;*^&^&=@?pF�o
e�;�M�l�^�H�;�<b=@?d= �C;�?Aa ; �I?p^ ` efH�<b=xH�;�<b=@<6a�^kFV=	H�D�e>?qFV=�?A=�KI< s F*<>K!H�^ LV<6?pF s F�?pH�< �
8 ` =@^�� � <6KI^�F�^kH e `p` ^)� HJ;�<�e ` o�^kDJ?qH�;*j HJ^ �&<y<Gl0efF�M0D�<Go�?q^�F!?qF!�C;�?Aa ;0HJ;�<
` <GF�okHJ;�?qF�^�F�<}KI?pjx<GFg=@?q^�F�?d=�o�D�<>e>H�<GD H�;�<yF�u\^�n�DCH�?pjx<b= HJ;�< ` <GF*okH�; ?qF�e>F�^kHJ;�<GD
KI?pjx<yFV=@?p^kF/��9�;�<GD�<�u\^kD�< � � <C;Ve��&<�e>F�?qF s F�?qHJ<ClV<GFVe ` H	M|u\^kD efF�MmKI?���?d=	?q^�F �C;�?Aa ;
DJ<>=@n ` H�=�?qF =@nga ; e�DJ<Gok?p^kF/� r ^kDP<��*efjml ` < �1?tu%e�D�<Go�?q^�F ?qF�H�;�< acn�DJD�<GF�H ` ?d=@H}?A=
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s FVe `q` M|;Ve ` H�=��$� <%aGefFmj�e)�&<�HJ;�<�u\^ `p` ^)�C?qF*o4^�LV=@<yD ��efHJ?q^kFg=�efLV^�n�H�HJ;�<�< �I<>a�n�H�?p^kF�H�DJ<G< 8
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 ���
� U>T�Tg� � {�< s F*<�e��6"�� " �&?qF�H�;*<CH�D�<y<CH�^}LV<�e `q` HJ;�<CF�^�KI<>= efH e}ac<GDJH�ef?pF�;�<G?pok;�H�efLV^)�&<
H�;*< ` <>e��&<>=�� ��e>jx< ` M �1exF�^�KI<m?d=�e>H ` < �&< ` �?tu H�;*<�KI?A=@H�e>FVac<|u\DJ^kj HJ;�?d=%F�^�KI<mH�^�HJ;�<
F�<>e>D�<>=	H ` <>eGuC?d=�+0 =	^6e `p` H�;�< ` <>e��&<>= efD�<�efH ` <��&< ` �$��H�;�<G?pD�lVe>D�<GF�H�=PefD�< efH ` <��&< ` �7�
<GHza:� 2 �E9�;�<GF � <|ayefF6K�^�H�;�<�u\^ `p` ^)�C?qF*o�^kLV=	<GD ��efHJ?q^�FV=�8
�:� �&?pFVac<�HJ;�<P=@?#"G<�^fu <>eka�;�D�<yok?q^�F�?qF�H�;�<}<���<>acn*H�?q^�F�H�DJ<G<�?A=�<���e�acH ` Mx;ge ` u�H�;gefH%^fu
?pH�=,lgefD�<yFIH �Ie>FVK�=@?pFVac<%H�;�<}=	?�"G<%^fu�H�;*<�D�^&^�HC?d=� �IHJ;�<GF�HJ;�<}KI<Gl*H�;�^>u�H�;�<�HJD�<G<
?A=CefH%jx^ =@H ` ^�o 
 � � ��<GFVac< �
HJ;�<}H�DJ<G<Pac^kF�H�e>?qFV=Ce>H�jm^&=	H ` ^ko 
 � ` <��&< ` =��

�$�%{�<yF�^kHJ<CH�;�<%FIn*j�L�<yD�^>u�F�^�KI<b= ?pF ` <��&< ` ?pF�H�;�<CHJD�<G<CL�M � 0 � �&?qFgac<C<��&<GDJM�F�^�KI<
?pF ` <��&< ` �� �|?pF�HJ;�<�HJD�<G<�;gek=%efH ` <bek=@HC^�F�<Pa ;*? ` Km?qF ` <��&< `  �#�:��HJ;�<GFxu\^�D�e `q`
�� ����<};Ve��&< � 0 � � 0 � � �

�$� �&?pFVac<1� <CF�<��&<GD �&<y<Gl|jm^kDJ<�HJ;VefF � DJ<Gok?p^kFV=�^kFmH�;�<%a�n�D�DJ<GFIH ` ?d=	H�efH H�;�<%=Jefjm<
HJ?qjm< �EH�;�<yF!?qF0lVe>D�HJ?dacn ` efDme>HxHJ;�<Y<GFgK ^>u}H�;*<Y<���<>acn�HJ?q^�F���< �&<G<Gl)e>Hxjm^&=	H
� ` <>e��&<>=�� � ^kD�<y^,�&<yD��E?tu H�;*<Ye ` o�^kD�?pH�;�j KI^&<>=xF�^�HxlV<GD	u\^kDJj l�D�n*F�?qF�o�H�;*<GF
HJ;�?d=�jm<>efFg=�HJ;VefH%H�;�<}<GF�H�?pD�<�< �I<>a�n�H�?p^kF�HJD�<G<}F�<��&<yDCac^�FIHzef?qF*<>K�jx^�D�<|HJ;VefF �
` <>e��&<>= 0 ek=�F�^ ` <bebu ?d=�F*<��&<GD%l�D�n�F*<>K.��efFVK6H�;�nV=�< �&<GD�M ` <bebu ?qF6HJ;�<�<���<>acn�HJ?q^kF
HJD�<G<Cj�nV=	H�L�<%^kFmH�;*<�acn*D�D�<yFIH ` ?d=	H �C;�<GFmH�;�<%e ` o�^kD�?pH�;�j3;ge ` Hz=32 ��9�;�<GD�<�u\^kD�<1� <
;Ve��&< � � � � �

h�^kj�L*?qF�?pF�oxHJ;�< ` ek=	H�H ��^�^�LV=@<GD ��efH�?p^kFV= ��<�a�^kFVa ` nVKI<PH�;Ve>H�<��&<GDJM ` <��&< ` ?qF�H�;�<�HJD�<G<
ac^�FV=@?A=@H�=�^>u�efHCjm^&=	H � F�^�KI<>=���8 =,H�;*<GD�<}e>D�<�^�F ` M efHCjm^&=	H ` ^ko 
 � ` <��&< ` =���H�;�<�HJD�<G<
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aGe>F�F�^kH ac^�FIHzef?qF�jm^kDJ<4HJ;VefF � ` ^�o 
 � F�^�KI<b=��
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 � 

� 0 � 
 ` ^�o� 2 �

� U>T�Tg� � ��^kHJ<4HJ;VefH%<��&<GDJM�D�<Go�?q^�FY?qF�HJ;�<}<��I<bacn�H�?p^kF�HJD�<G<}<GF�H�<yD�= 0 efFVK ` <>e��&<>=62EHJ;�<
acn�DJD�<GF�H ` ?A=@HC<��*eka�H ` Mm^kFgac<�KIn*D�?qF*o�H�;�<P<��I<bacn�H�?p^kF/� �%<GFVac< ��H�;�<PFIn*j�L�<yDC^fu =@H�<ylV=�?pF
H�;*<�<���<>acn�HJ?q^kF ?d=,LV^�n�FVKI<>K�L�MxHJ;�<}FIn*j�L�<yD�^fu�F*^�KI<>=C?qF�HJ;�<�<���<>acn�HJ?q^�F�H�DJ<G< � � ?qFVac<
?qF <>eka�;�=@H�<yl�KIn�DJ?qF�o�HJ;�<}<��I<bacn�H�?p^kF ��<Pac^�FV=@?AKI<GDCe>HCjx^ =@H}� � � 	)��;IM�lV^kH�;*<>=@<>=�?pF
H�;*< ` ^�aGe ` ?�"befH�?p^kF�=	H�efo�< ��H�;�<yF6H�;�<PH�^kHze ` F�n�j�LV<GD�^>uC;�MIlV^�H�;�<>=	<>=�?pF6H�;�?A=�<���<>acn�HJ?q^kF
?d=�LV^�n�FVKI<>K�LIM 0�� � � 	 �,2 � � ` ^ko 
 � �

��[ � W�U�� �%N|��[Y��Q\O&[xT�� � 	 � Fx^�n�D�?pjxl ` <Gjm<GFIHzefHJ?q^kF ��< ` ?pjx?pH � H�^PLV<�HJ<GF/�IL�M
F�^�H ` <GHJH�?pF�o�H�;�<Pl�D�^�okDzefj HJ^�H�e)�&<}H � ^x;ge ` �&<b=�^>u exD�<yok?q^�FY? u ��<P;Ve��&<|e ` DJ<>ekKIM�HJ<GF
D�<yok?q^�FV=�� ��^)� <��&<GD��V?qF�l�DzekacHJ?dac< �Vu\^kDPe�=@j e `q` FIn�j�LV<GD ^fu%e>F�^kj e ` ?q<>=�� � KI^&<b=4F�^�H
D�<beka�;xHJ;�?d=ELV^kn�FgK.��e>FVK u\^kD H�;�< aGe�=@<%^fu�^kF*<�^�D�H ��^PefF*^kj e ` ?p<>=�� � ?A=EnV=@nVe `q` M�j�nVa ;
=@j e `p` <GD H�;�<yF�HJ<GF�D�<Go�?q^�FV=��

� ��� �� � � � ���!��� � � ��� � � � ���!�
� �

� u � <�e `q` ^)� H�;�<�e ` ok^�D�?pH�;�j H�^�l�DJn�F�< ` <>e��&<>=��EH�;�<yF!H�;*<Ye>LV^,�&<�n�l�lV<GDmLV^kn�FVK!F*^
` ^�F�ok<yD4;*^ ` K*= ?pF6H�;�<�� ^kDz=@HPaGek=	< � � F�lVefDJH�?da�n ` e>D���ac^�FV=@?AKI<GD�HJ;�<�u\^ `q` ^)�C?qF�o�=Jac<GFVe>D�?p^
�C;�?Aa ;�?A=,K�<Gl�?da�H�<>K|?pF r ?po� ��p�:8 � FmH�;*< s Dz=@H =@HJ<Gl/�&H�;*<�e ` ok^�D�?pH�;�j =	l ` ?pH�=EH�;�<%^kDJ?qo�?qFVe `
D�<yok?q^�F e>FVK �&<G<GlV=�LV^�H�; ;Ve ` �&<>=���9�;�<GF �'?pH+�&<G<GlV=�=	l ` ?pH�HJ?qF�o�HJ;�<mD�?qo�;IH ;Ve ` uCn�F�H�? ` ?pH
;Ve�= � � ��D�<yok?q^�FV=4^�F�HJ;�<mD�?qo�;IH �/�C;�? ` < ` <>e��I?pF�o�H�;*< ` <cu\H�;Ve ` uCn*FIHJ^knVa�;�<>K.� ��< �IH
H�;*<Ye ` o�^kD�?pH�;�j ac^kF�H�?pFIn�<b=|H�^ =@l ` ?qH�H�;*< � � ��D�<yok?q^�FV=|^kF)H�;�<�DJ?qok;�H���<>e�a ;0H�?pjx<
` <be���?qF*o�^kF ` MY^�F�<x^>uCHJ;�<x;ge ` �&<b=���=	^�HJ;VefHPH�;�<�F�n�j�LV<GD�^>uCDJ<Gok?p^kFV=�^kF�H�;*<�acn*D�D�<yFIH
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height = log N

M - 1

M - 1

M - 1

r ?pokn�DJ< ��q�78�8�F�<��*efjml ` <�^>u efF�<���<>acn�HJ?q^kF H�D�<y< �C?qHJ;�j efF�M�F�^�K�<>=

` ?A=@H�F�<��&<yD,o�D�^)�%=�LV<GM&^kFgK � ��9�;�?A=�ac^�FIHJ?qF�n�<>=En�F�H�? ` e `q` H�;�<b=@<�� � �%D�<Go�?q^�FV=�D�<>e�a ;
H�;*<4jm?qF*?qj�n�j =@?#"G< ��e>H �C;*?da�;�lV^�?qF�H�HJ;�<Pe ` o�^kDJ?qH�;*j l*D�n�F�<b=�e `q` ^fu H�;�<Gj9� ��^)� HJ;�<
e ` ok^�D�?qHJ;�j ?d= ` <cu\H+�C?pH�; eY=@?pF�o ` <xDJ<Gok?p^kF ^>u =@?#"G< - 
 �Ee>FVK�?pH|ayefF DJ<GlV<>efHPH�;�< efLV^)�&<
l�DJ^�ac<>=�= =@H�e>D�HJ?qF�o�u\D�^�j HJ;�?d=C^kF*<|D�<yok?q^�F/�C9�;�<PFIn*j�L�<yDC^fu�DJ<Gok?p^kFV=C?qF�H�;�<}D�<b=@n ` H�?qF*o
<���<>acn�HJ?q^�F�H�DJ<G<}?d=CefLV^�n�H

� �S^>u �SF�^�K�<>= 9 0 � �#�)2 ` ^�o'� 	�0 � �#�)2 ` ^�o 0 - 
 2 	 0 � �#�,2 ` ^ko 0 -
�
2 	 �����

 ������� -0�� �  0 � �#�,2:9 � � � � � ����� � -


� F�u e�acH�� <��&<GF!HJ;�<6e>LV^,�&<�<��*efjml ` <�?d=�F�^�H�e � ^kDz=@H � aGe�=@<6LV<G;Ve���?q^kDm^fuPHJ;�<6e ` ok^7�
D�?pH�;�j9� � F 8�l�lV<GFVK�?�������<Pl�D�^)�&<}H�;Ve>H�HJ;�<*� ^kDz=@H � aGe�=@<�a�^kjml ` <���?qH	M �C?qHJ;Yl�DJn�F�?qF*o
?d= � 0 � & �	� ����� � -� )2 � � FxDJ<>e ` ?qH	M �>;�^)��<��&<yD��kHJ;�<�e ` o�^kD�?pH�;�j K�^&<>= �&<GDJM ` ?qH�H ` < l�D�n�F*?qF�o��
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efFgKi?pF h�;Vefl�HJ<GD & ��<m=	;�^)�:H�;Ve>H4HJ;�<mac^�jxl ` <���?qH	Mxu\^kD e�H	M�l�?daye ` efF�^�j�e ` M6a�^kF s o7�
n�DzefH�?p^kF�?d=C?qFVKI<y<>K ` ^ko efDJ?qH�;*jx?Aa ?pF � �C9�;�<GDJ<cu\^kDJ< �gu\^�D�HJ;�<}l�n�DJl�^ =@<�^>uCa�^kjmlVefDJ?d=@^�F
�C?qHJ;x< �I;Ve>nV=@HJ?��&< =@<>e>D�a�;/� ��<%nV=@< H�;�<%LV^kn�FVK �C;�?Aa ; ��<%^kL*H�ef?pF�<>K|u\^kD H�;�<}ayek=@< �C?qHJ;
F�^ml�D�n*F�?qF�o��

� ��� �� � � � � � � �� � ��� � ����� � ��� ���3
� � � � � � �

9�^�e>FVe ` M$"G< H�;�<}lV<GD@u\^�D�j efFVa�<4^>u efF�<���;VefnV=	H�?pF�om=@<>e>D�a�;/�$� <}F�^kHJ?dac<}H�;gefH%e�D�<>acHzefF�
okn ` efD4�&^ ` n�jx<%ayefFmL�< =@lV<>ac? s <>K�LIMPH � ^|^>u�?qHz=�ac^kDJF�<GD�=���9�;�<GDJ<cu\^kDJ< �&?qFm^kD�K�<GD�H�^ s FVK
e�=	?qF�o ` <|DJ<>acHzefF�o�n ` e>D}efF�^�j�e ` M�^fu�n�F��IF�^)�CF�=	?�"G< �C?qH�;*?qF6emjx<>K�?qn�j ^fu �&^ ` n*jx< �
L�M�efF�<���;Vefng=@H�?#�&<P=@<>e>D�a�;/�$� <4F*<G<>K�H�^mac^�FV=@?AKI<GD%e>L�^�n�H & - 
 ) 9 - �
 lV^ =�=@?pL�? ` ?qHJ?q<>=��

� u � <�;Ve��&<�=	^kjm<�l�D�?p^kD ��F�^)� ` <>K�ok<mefLV^�n�H}H�;�<��&^ ` n�jm<|^>uCH�;*?d=�e>F�^kj e ` M �H�;*<GF
H�;*?d= ��^�D �6ayefF�L�<mD�<bKInVac<>K � r ^kD}<��*efjml ` < �?tu4� <��IF�^)� e,�\l�D�?p^kD�?�HJ;�<�<��*ekacH}=	;VeflV<
^fu HJ;�<�e>F�^kj e ` MYH�;*<GF ��<P^kF ` MYF�<G<bK�H�^ s FVKY^kF*<�^fu ?qHz=�ac^�D�F�<yD�=�� =@^ � <|;Ve��&<|^�F ` M� lV^&=J=@?pL�? ` ?qH�?p<>=�H�^�ac^kFV=	?dKI<yD�� � u � <�KI^ F�^kH ��F�^)�:H�;�<P<��*ekacH =@;Ve>lV< �L�n�H ��<*��F�^)�
H�;gefH}?qHPaGe>F�LV<m^kF�<m^fu��6KI?��1<GD�<GF�H}=	;VeflV<>=���H�;*<GF�HJ;�< ac^kjml ` < �I?pH@M ?d= � 0�� � 26� r ^�D
<��*efjml ` < �'? u ��< �IF*^,�3HJ;VefH�HJ;�< �&^ ` n*jx<m^fu%HJ;�<�efF*^kj e ` M�?d=PefH�jm^&=	H � ��H�;*<GF � <
^kF ` MmF�<G<>KxHJ^mac^kFg=@?dK�<GDCH�;�^ =@<P=@;geflV<>= �C?qHJ; �&^ ` n*jx<%n�l�H�^ � � � u ��< KI<GF�^�H�<}LIM�� 0 � 2
H�;*<|F�n�j�LV<GDC^fu K�? �1<GD�<yFIH%=	;VeflV<>=*0 ` <GF*okH�;	�!;�<G?pok;�H �#KI<yl�H�;.24�C?qHJ;��&^ ` n�jm<}n�lYHJ^
� �IH�;*<GF�� <�;Ve��&<Pac^kjml ` < �I?pH@M�^>u efLV^�n�H � ��� 0 � 2 � 5 <PaGe>FYe>l�l�DJ^,��?qj efHJ<}H�;�<+��e ` n�<
^fu�� 0 �2EnV=	?qF�omH�;*<4?pFIHJ<GokDze `

� 0 � 2 9 0 �4 � � 7 / 0 ��� 4� 7 � 0 ��� 4	�

� � 7��  � ` F 
 �

�
� � ` F � 	 � �#� 9 � ` F 
 �

�

0SHJ;�?d=�<b=@H�?pj�e>H�<�?A=�^kF ` M �ke ` ?AK u\^kDP�� �� � 2 �
� FYe>FIM aGe�=@< ��?pH�?d=�^�L$��?q^�nV=�H�;gefHC<��&<GF s FVKI?pF�ome�=@?pF�o ` <|e>F�^kj e ` M�^fu ��F�^)�CFY=	?�"G<

��?de�<��I;gefnV=	H�?��&< =@<>e>D�a�;YDJ<>w
n*?qD�<b= � ^kD � �C;�?Aa ;�?d=�e>H ` <bek=@H ` ?pF�<>e>D�?pF � �1ek=�^kl�lV^ =@<>K
H�^ ` ^�o&e>D�?qHJ;�jm?da�?pF/� ng=@?qF*ox^�n�D�e ` o�^kD�?pH�;�j9�



�����������	� � �����L� � � ��� ����� �����B����� � � � �

�&n�l�lV^ =@< F�^)��H�;Ve>H;� < � efF�H�H�^ s FVK � e>F�^kj e ` ?q<>=�L�M!<���;Ve>nV=@HJ?��&<�=@<befD�a�;/�
� F0H�;�?A=xaGe�=@< � ��<�F�<y<>K H�^ ` ^�aGe ` ?�"y<�e `p` H�;�<�efF*^kj e ` ?p<>=mefHm^kFVac< ��e>FVK!=	?qFVac<�HJ;�<GD�<
efDJ<�e>LV^kn�H � � � 0 �=0 2%l�^ =�=	?qL�? ` ?qHJ?q<>=CH�^ ` ^�aGe ` ?�"G<�HJ;�< �� HJ;�efF�^�j�e ` M!0 �C;�<GD�< � 0�?d=�HJ;�<
=@?#"G<Y^>uPH�;Ve>H�e>F�^kj e ` M 2 ��HJ;�<GF#HJ;�<YHJ^kH�e ` ;�MIlV^kHJ;�<>=	<>=xH�<b=@H�=mac^�n�FIH �C? `q` LV<�e>L�^�n�H
� �0�� � 0�� ��� 0 � 0 2 26�

� ��� ��
 � ����� � �" � � ��� �	� � ��� �
8�=J=@n�jm<�H�;gefH1��<Pe>D�< ` ^&^:��?qF�o�u\^kD%e>FYe>F�^kj e ` M �C;�^ =@<+�&^ ` n�jx< ?d=�e>HCjx^ =@H �*�&^)��< ` =
�C?qHJ;�?qF e �&^ ` n�jm<Y^fu �  � � � � � � � �  � �k� ���&^)��< ` =�� 8 =	?qjml ` <�ac^�n�F�H�?qF*o
=@;*^,�%=%H�;Ve>H � 0 � 2  � 	 � 	 � 	 � 	 � 	 �  ����0 =@?pFVac<*� <|;Ve��&<P^kF�<m=	;VeflV<��C?qHJ;
�&^ ` n�jm<��:��HJ;�D�<G<P=	;VeflV<>= �C?pH�; �&^ ` n�jm< �$��<GHza:� 2 ��9�;Ing= ��<}F�<G<>K�HJ^�ac^�FV=@?AKI<GD%e>L�^�n�H
��� � � ��� �.9 � ��� ���xlV^&=J=@?pL�? ` ?qH�?p<>=��

� F�^�n�D%e ` ok^�D�?qHJ;�j9��^kFYHJ;�<�^�H�;�<GD%;Ve>FVK.��?tu � <Pek=�=	n�jm<4HJ;VefH��  � 0 �C;�?Aa ;�?A=Ce
D�<bek=@^�FVefL ` <%ek=J=@n�jml�HJ?q^kF|u\^�DEH�;*<%aGek=	<�^fu e�=	?qF�o ` < efF�^�j�e ` M �&e�aGac^�D�KI?pF�o�H�^ ^kn�DEHJ<>=@Hz=32 �
H�;*<GF H�;*<xF�n�j�LV<GD|^>u%;IM�lV^kHJ;�<>=@<b= �C;�?Aa ; efDJ<�ac^kFg=@?dK�<GD�<>K KIn�D�?pF�o6e>F <���<>acn�HJ?q^�F�?A=
LV^kn�FgKI<>K�L�M 0J� � � ��	#�,2 � � � ` ^�o 
 � �k� � 9 � � � �$�

5 <%F�^�H�<%H�;Ve>H,HJ;�< efLV^)�&<�<>=	H�?pj�e>H�?q^�F�?d=E?qF|u e�acH w
n*?qH�<Co�<GF�<GDJ^knV=�� r ^kD�^kF�<%H�;*?qF�o��
��<%e�=�=	n�jx< H�;Ve>H�e�o�^&^�K�e>l�l�DJ^,��?qj efHJ?q^�F u\^�D,HJ;�< �&^ ` n*jx< ^fu�HJ;�< efF�^�j�e ` M�?d= ��F�^)�CF
ef;*<>ekK ^fu H�?pjx< � � ^�D�<G^)�&<GD+� <�ek=J=@n�jm<�H�;Ve>H�H�;�<GDJ<�?d=4^�F ` M e�=@?qF*o ` <�efF�^�j�e ` M HJ^
s FVK � � F|u ekacH �k^kn*D�e ` ok^kDJ?qHJ;�j3aGe>F s FVK�=	<��&<GD�e ` e>F�^kj e ` ?q<>=�?qF|<beka�;�D�n�F/�7�C;�<GD�<bek=�HJ;�<
efLV^)�&<�<���;Ve>nV=@HJ?��&< =@<>e>D�a�;�D�^�n�H�?pF�<�ayefF�^kF ` M s FVK�^kF*<}efF�^�j�e ` M efH%e}H�?qjm< � r ?qFVe `q` M �
H�;*<�;IM�lV^kHJ;�<>=@<b=,H�<b=@H�=�<>=@HJ?qj efHJ?q^kF�u\^kDCHJ;�<%l�<yD@u\^kDJj�e>FVac<�^>uE^�n�DCe ` o�^kD�?pH�;�j ?d=�^)�&<GD ` M
lV<>=�=	?qjm?d=	H�?da7�VefFVKYHJ;�<�e�acH�nVe ` F�n�j�LV<GDC^fu ;�MIlV^kHJ;�<>=	<>=�?d= ` ?#�&< ` MmH�^mLV<m=@j e `p` <GDCHJ;VefF
H�;*?d=�LV^kn�FgK 0 =	<G<}H�;�<}HJ<>=@HCDJ<>=@n ` H�=�?pFih�;gefl�HJ<GD & 26�
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� ��� � � �	�!� ��� � � � ��� � ��� � �	 � �
r ^kD�HJ;�< s Dz=@H�H	M�l�<P^fu�u\<G<>K�LVeka6�.� �C;�?Aa ; ac^kFV=	?d=	H�=�^>u�DJ<G<��*efjm?qF�?pF�omH�;�<ma ` ^&=	<|F�<G?pok;�
LV^kDJ;�^&^�K!^fu H�;�<mu\^kn�FVK0e>F�^kj e ` ?q<>=��,HJ;�<�ac^�jxl ` <���?qH	M6KI<yl�<yFVK�=|^kF0HJ;�<�=@?�"y<x^>u�HJ;�<
u\^kn*FVK6efF�^�j�e ` ?p<>=�� �&?pFVac<PnV=@nVe `q` M�HJ;�<|u\^kn*FVK6efF�^�j�e ` ?p<>=�e>D�<m=	j�e `q` D�< ` efH�?#�&<}H�^�HJ;�<
=@?#"G<�^fuPH�;*<;�C;*^ ` <�D�<Go�?q^�F/�CH�;�?A=|H@M�lV<Y^>u�u\<G<>KILgeka6�0=@HJ? `q` =	H�eGM*=x?qF0H�;*<Yj efokF*?qH�ngKI<
^fu � 0 ` ^ko'� 26� �&lV<>a�? s aGe `q` M ��? u�LV<cu\^�D�<�H�;�<�u\<G<bKILVeka6� ��<�;Ve��&<�^kF*<Ye>F�^kj e ` M��C?qHJ;
�&^ ` n�jm< � ��H�;�<yF�H�;�<Pac^�jxl ` <���?qH	M�^fu�H�;*< u\<y<>KILVe�a3�m=	H�efo�<*�C? `q` LV< � 0 ` ^ko �26�*efFVK�HJ;�<
H�^�H�e ` ac^�jxl ` <���?qH	M+�C? `q` L�< �*0 ` ^�o'� 2�	 � 0 ` ^ko��*2  � 0 ` ^ko � 26� � Fx^�n�D�HJ<>=@Hz=���H�;�<%D�<��
<��*efjm?qFVe>H�?p^kF�u\<G<>KILVe�a3��H	M�l�?daye `q` MPekK�KI<bK����}l�<yD�ac<GF�H�H�^PH�;�<%FIn*j�L�<yD,^>u�;IM�lV^kHJ;�<>=@<b=
H�<b=@H�=Ce>FVK�?pF�H�;�<+��^�D�=	H�aGe�=@<}H�;*<|a�^kjml ` <���?qH	M�� ek=C?qFVacDJ<>ek=	<>KxL�M & ��lV<GD�a�<GFIH �

9�;�<m=@<bac^kFVK6H	MIlV<P^fu�u\<y<>KILVe�a3��ac^�FV=@?A=@H�=%^fu D�<��\D�n*F�F�?qF*o�HJ;�<�l�DJ^kokDzefj e>o&ef?pF�^�F
e�F�<��:K�e>H�e � 5 ;�<GF�H�;*?d=C?d=�<���<>acn�HJ<>K.��H�;�<GF�H�;�<}F�n�j�LV<GDC^fu ^klV<GD�e>H�?p^kFV=�F*<G<>KI<>K�HJ^
<���<>acn�HJ<xHJ;�< �C;�^ ` <�l�DJ^kokDzefj D�^�n�ok; ` M j�n ` H�?pl ` ?p<>=�� � F0^kn�D�?pjxl ` <Gjm<GF�H�efHJ?q^�F/��H�;�?A=
u\<G<>K�LVeka6��?d=E^kF ` M KI^kF�< ?tu/� <�u\^kn*FVK�e ` efDJok<�F�n�j�LV<GD�^fu�e>F�^kj e ` ?q<>=�?qF�HJ;�< s D�=@H D�n�F �
0 �%^kH�< H�;Ve>H|?qF H�;�?A=|aGe�=@< �EHJ;�<�<���;Vefng=@H�?#�&<�=	<>efDza ; ac^kjml ` < �I?pH@M9�C? `p` e ` =	^6L�< j�nVa ;
` e>D�o�<GD���2
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9�;�<Pl�D�^�okD�e>j � ek=CH�<>=	H�<>K�^kF�=@< �&<GD�e ` ?qFg=@H�e>FVac<>=C^fu =	MIF�H�;�<yH�?daye `q` Mxo�<GF�<GDzefHJ<>KYK�e>H�e �
9�;�<}^)�&<GD�e `q` �&^ ` n�jm<�^kF �C;�?Aa ;�HJ;�<}l�D�^�okDzefj �Ce�=�H�<>=	H�<>K � ek=%a ;*^&=@<yF�HJ^�LV<4^>u�=	?�"G<
� � � � � � � � �&^)��< ` =��09�;�?d=*�&^ ` n�jm<�?d= ` efD�o�<�<GF�^kn*ok;#H�^ ekK�jx?pH�j�e>FIM0K�? �1<GD�<yFIH
H	MIlV<>=%^fu efF�^�j�e ` M � =	H�DJnVacH�n*D�<>=��M&<GH =@j e `q` <GF�^�n�ok; =@^ H�;Ve>H4HJ;�<|l*D�^ko�D�e>j =@H�? `q` D�n�Fg=
�&<GDJM|u ek=@H ��9�;�?d=�<yFVefL ` <>K�nV=�H�^�DJ<GlV<>efH H�;�<�HJ<>=@Hz=,j efF�MxHJ?qjm<>=�u\^kDC<>e�a ; K�e>H�e|lV^k?pFIH �
=@^ � <maGefF6^�L�H�e>?qF�jx<>e>F�?qF*ofu\n ` <b=@H�?pj�e>H�?p^kF6^fu H�;�<�l*D�^kLgefL�? ` ?qHJ?q<>=C^fu�KI<GHJ<>acH�?p^kF efFVK
u e ` =@<�� e ` efDJj��

_ eka�; K�e>H�e�l�^�?qF�H}?qF�^kn�D}H�<b=@H�=}ac^�FV=@?A=@Hz= ^>u e�=@lV<>ac? s a�efF�^�j�e ` M � =	H�DJnVacH�n*D�< efFVK
e�=@lV<>ac? s a�����v ` <��&< ` �|9�;�<�����v ` <��&< ` ?A=4a�^kjml�n�H�<bK6ek= u\^ `q` ^,�%=�8 �<GH 
  ��W 
� 0 � 0 � 0�LV<xHJ;�< efF�^�j�e ` M�=@HJD�nVa�H�n�DJ< ��efFgK ` <GH �  
 	 � ��LV<xHJ;�<�^kLV=	<GD �&<bK�K�e>H�e �
�C;�<GDJ< � ?A=}e;�C;�?pH�< !�e>nV=�=	?de>F�F*^k?d=	< ��� � 0 �&7.+ 
 - 26� 9�;�< =@?qo�FVe ` �SHJ^:�\F�^k?A=@<�D�e>H�?p^
0 ����v 2�^>u � 0S?qF�KI<bac?qLV< ` =32E?A=

����v ����� � � ` ^�o � � 
 � 
�/+ 
 K�
�C;�<GDJ<�� ?d=CH�;�<PFIn*j�L�<yDC^fu <GF�H�D�?p<>=�?qF � � ��< ` ^)� ��<}D�<cu\<yD�HJ^xHJ;�?d=CFIn*j�L�<yD�e�=�HJ;�<
$+��$7��� @ ��� � ^>u�HJ;�?d=�K�e>H�e6lV^k?qF�H�� 8 ` =	^��H�;�< ����v ^>u�HJ;�< �� HJ;0efF�^�j�e ` M�0 �C;�?da�; ?A=

� �
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KI<>=JacD�?pLV<>K�LIMmH�;�<+�&<>a�H�^kD � 0 � 0 2�?A=
����v�0 ��� � � � ` ^�o � � �


0 0 � �0 � 0 2�/+ 

��< ` ^,� ��<YDJ<cu\<GDmH�^ HJ;�?d=�F�n�j�LV<GD�e�=xH�;*<.������������� ��� � � 5 <6aGe>F ac^kjml�n�HJ<YHJ;�<
efF*^kj e ` M ����v e�= ��� v�0  � � ` ^ko � � �  � � - � �� � � - � �Ve>FVK�=@?qFgac<}?qF�^kn�DCHJ<>=@Hz= � <}nV=@<>K�+ :�7�
H�;*<GF���< ;Ve��&< ����v 0  � � ` ^�o � �  � � - �- �:�C;*<GD�< � 0�?d=�H�;�<1�&^ ` n�jm<�^>u1H�;�< �� HJ;�efF*^kj e ` M �
5 < ��e>D�M�HJ;�< ����v L�M ��efDJMI?pF�o�H�;�<Pe>F�^kj e ` MYe>jxl ` ?qHJnVKI<>=��

� F�^�n�D�<���lV<GD�?pjx<GF�H�=�� � <�KI< s F*<�e  #"%$&"(')$+*,���iHJ^6LV<Ye>FIM�D�<yok?q^�F0?dKI<GF�H�? s <>K�L�M
H�;*<�e ` ok^�D�?pH�;�j u\^�D �C;*?da�; e>H ` <>ek=	H � &�� ^fu ?qHz= �&^ ` n�jm<�^)�&<GD ` eflV= e�H�DJn�<mefF*^kj e ` M �
8�F�MIHJ;�?qF*o�< ` =	<|?d=%ac^�FV=@?AKI<GD�<bK�e �5��� 4 "���� �#�)�*� r ^�D�<>eka�;�efF�^�j�e ` M9��<�a�^kjml�n�H�<}HJ;�<
-�<yjxl�?pD�?AaGe ` )"� /mek=

�)�� ����� ��n*j�L�<yDC^fu�H�?qjm<>=Ce>F�^kj e ` M �Ce�=�KI<yH�<>acHJ<>K
9�^kHze ` FIn�j�LV<GD ^fu�DJn�FV=

5 <}HJ;�<GF�ac^kjml�n�HJ<>Kxu\^kD%<��&<GDJM�H�<>=	HCH�;�< -�<yjxl�?pD�?AaGe ` )" /mek=
�)� ����� 9�^kHze ` �&^ ` n*jx<�^>uEu e ` =@< ` M�K�<GH�<>a�H�<>KxDJ<Gok?p^kFV=

9'^�H�e ` �&^ ` n�jm<�^fu H�;�<}<GF�H�?pD�<%jx<>K�?qn�j
5 <CD�n�F�^�F�<C;In*FVKID�<bK|H�<>=	H�='u\^�DE<>eka�;�K*efH�e�lV^k?pFIH 0S<>e�a ;PH�?qjm<Ce�K�KI?pF�o}?qFVKI<yl�<yFVKI<GF�H ` M
a�;�^&=	<GF�F*^k?d=	<:26��e>FVK ac^�jxl�n*H�<>K6H�;�<%)� �efFVKC)��*�ke ` n�<b= ^>uCHJ;�?d=}K�e>H�e�lV^�?qF�H�ek=�HJ;�<
e��&<GD�e>ok<C^>u�H�;*<C<Gjxl*?qD�?AaGe ` )� �e>FVK )�� ��e ` n�<>=��kD�<b=@lV<>acHJ?��&< ` M �G^fu'e `q` H�;�<>=	<CH�<>=	H�=�� � F�e `q`
H�;*<�H�<b=@H�=�H�;gefH � <,lV<GD	u\^kDJjx<>K �,� <C=@<yH�HJ;�<�HJ;�D�<>=	;�^ ` K ��e ` n�< �}^fuVHJ;�<�lV^ =@H �\l�DJ^�ac<>=�=	?qF�o
=@Hzefo�<�=@^ ek=CH�^�^�L�H�e>?qF )" � & �&� � � � 0 �&<y< � <>acH�?p^kF �$� �:2 �

� FxHJ;�<%KI<>=JacD�?pl�H�?p^kFmL�< ` ^)�+�:��< =@lV<>a�?tu\M|HJ;�< ` ^�aGe>H�?q^�Fx^>u�e>F�e>F�^kj e ` M�LIMme �&<>acHJ^kD
0�� / � 7 � � 7 � ��� 7	� / 
 7 � 
 7 � 

� 2 �,^>u �C;*?da�;�� / � 7 � � 7 � �
� ?A=|H�;�<mu\D�^kF�H � ` ^)� <GD � ` <cu\HPac^�D�F�<yD�^fu
H�;*<�efF�^�j�e ` M0e>FVK�� / 
 7 � 
 7 � 

� ?d=}H�;�<�LVe�a3� �\n�l�lV<GD �\D�?pok;�H�ac^�D�F�<yD�� r ^�D�<���e>jxl ` < ��e
D�<yok?q^�F �C;�?Aa ; ?d=m=@lV<>ac? s <>K LIM 0�� �&7 �"7 � � 7	� & 7��&7�� � 26��?d= ` ^�aGe>H�<>K ?pF�HJ;�<�/)KI?qDJ<>acHJ?q^kF
LV<GH ��<G<yF��&^)�I< ` ��efFVK & 0S?qFga ` nVK�?qF�o �&^)�I< ` =���efFgK & 26�1?qF6H�;*< � KI?qDJ<>acHJ?q^kF�LV<GH ��<G<GF
�&^)�I< ` = � efFgK�� �e>FVK�?qF�H�;*< � KI?pD�<>acHJ?q^�F�LV<GH � <G<GF �&^)��< ` = �xe>FVK � �
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r ^kD�<beka�;�H�<>=	H ��<�jm<>ek=	n�D�<bKxH�;�<%F�n�j�LV<GD�^fu�;IM�lV^kH�;*<>=@?A=,H�<b=@H�=�LV<cu\^kDJ<}efFVK ebu\H�<yD
H�;*<xDJ<G<��*efjm?qF�?pF�o�u\<G<>KILVe�a3� ��9�;*< )"��e>FVK )� ��<GDJ<xjm<>ek=	n�D�<bK�e>H|H�;*<�<GFVK6^fu%HJ;�<
l�DJ^kokDzefj9��eGu\H�<GD H�;�<%D�<G< ��e>jx?pF�?qF�o�u\<G<bKILVeka6� �	�%^,� <��&<GD �kH�;�< )"�Ce>FVK.)� � <GD�<%<>=J=@<GF�
H�?Ae `p` M�HJ;�<P=�efjm<|LV<cu\^�D�<PH�;�<PD�<G<��*efjm?qF*?qF�o}u\<G<>KILVe�a3� �C9�;�?A= u\<y<>KILVe�a3�m^kF ` M�;�< ` lg=�HJ^
` ^�aye ` ?#"G<|jm^kDJ<mekaGa�n�D�e>H�< ` M�HJ;�<mefF*^kj e ` M � � u4� <�a�;VefF�o�<>K6H�;�< KI<GH�<bacH�?p^kF6K�< s F�?pH�?q^�F
=@^mH�;gefH exKI<yH�<>acHJ?q^�F;�C? `q` L�< e DJ<Gok?p^kF �C;�?Aa ;�efH ` <bek=@H � &�� ^fu ?qH�= �&^ ` n�jm<}^)�&<GD ` eflV=
e�HJD�n�<�efF�^�j�e ` M 0S?qFg=@H�<bekK�^>u�� &�� 26�EHJ;�<GF�� < � ^kn ` K�<���lV<>acHPe6a ;gefF�o�<�?qF�H�;�< )" 
ebu\HJ<GD%H�;�<PD�<G<��*efjm?qFgefH�?p^kF�u\<G<>K�LVeka6�.�V=	?qFVa�<4?pFYHJ;�?d=%aGek=	<|LV<cu\^�D�<|HJ;�<4u\<y<>KILVe�a3��=	^kjm<
^fu H�;�<}D�<yok?q^�FV= �C? `p` LV<�a�^kFV=	?dKI<GDJ<>K u e ` =@<Pe ` efDJj�=��
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	.�\!01	�A\I��������! #�*���\A,�#	 + � 
3(��! ����;C) *�*	�(����3@Na�(�	,A + �G�8�$	 + �����.�
	`��������! #"f���*F��
����H � �!���5	 + ���
���%&���n��)�P���*F��M���td � 2 R + (��%@`A\� + ��93�6	 + �6���� ���	8�*&��� � � ���
� � �
	�� � � ��2`R + �< *N����	8�*&���,!01	 + ���
�<	�A\��!��&�t�� *�*�p�J���8�IO � Y 7 Y 7 Y � 7	� � 7 � 7 � �8Q �!���
O � =�e 7 =�e 7 =�e � 7	� =�Y 7 =�Y 7 =�Y ��Q 2BR + ���,�������'&(�����	8�#��f�-�,� + �A,�M�*�MVW�*')2�H�2 H�O[� Q 2

4}�T	8����	8���t	8&	��� :]N^�_5 *��93�� -�/0u�8&� c�d&e���g5	8IY&e���g�2)R + � )"  *��93�G ��*�D�� * y	 + �����
��?NC����8�#�;���N	��:AE���,a��G	
AB�����De7�����fd � =�e � � 21R + � )�� 9��� *(��p� 0u��`	 + ��	�ABI�!��&�t�� *�*�p�
�!���fC� #�	�	8���P�*� VW�*')21H�2 H�O{a Q ��'3�!�#���
	I	 + �6�!�)����! *"5]N^T_J��2S4��M���!� �
���M	 + ��	 0u&�
	 + �t���!�I�; #��93�� ��`!0`��������! #"S]l^�_K@y	 + � )"� 9&�� *(����<�!��� 0o���*�8 #"��% *i�
�32�R + �����I���!���
	 + �!	\	 + ���%wy����	 �0:���������#��'�	 + �T�
���! * �!��&�t�� *"Ia�"7	 + �� -�!�8'&����)���x0 
l(��#	8�T�
���! # ��#�
	 + ���`�������32J4��7�������
���<	 + ��	J0u��`	 + �� ����8'&�I�!��&�t�� *"DA\� + ��93� )�� 9 =K0u&�K]l^�_����
 *�A ���7c<=�H��)g �����f0u���	 + �I�
���! # :��������! #"6A\� + �p93� )�� 9 =�0u���]N^T_ ���` *�A ���
c � ��g�2LR + � + "�C��	 + ��������	8����	8�#��'M�%��IC� *�G?��#	
"t0u&�K	 + ���`��?�C������*�I���N	JAE�������*�I�* -�!��	�
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�����������	� � ������� � � � � � � �F� H �

	 + �$�%��IC� #��?��#	�"7!0X	 + ��C)�8��9N�*&(��\	�A\7��?NC����8�#�;���N	��1��	,	 + �$���!�I�$	8�	.�! :]N^T_  #��93�� ���2

�
�

� � �� � �  � � � �3� � �� � ���.� � � ��� � � � � ��� � � �	�

R + �-��	8����	�A,�&�7�������*'��)���P	8������I����
	8�.�!	���	 + �D��a��* #�*	�"6!0T	 + ��C��8&'������ 	8�����	����%	
�!���� *N�G�! *�#F���	�A\I��������! #�*���\�0B��� w��G�8���N	,���;C� #�*	�(�������21R + �<�%�����'�(��.�!	8�#��f0u&�,	 + �-�
	8�p�
	T�%���������	��,!01	�A\I��������! #�*���,!0�	 + �<�8���;�v�
�#F��3@�&����A,�#	 + �!�IC� *�#	8(����T	8���M	8�*�I���
 ����8'&���D	 + ���j	 + �}&	 + ���D&���32 R + ����C)�8N��(������t	 + ���8�� -�!	��*�� � � � � � � � � 	 �
Y�e&��g�2:R + �tC�3�
�#	8�#����7�����P�
�#F����$!0`	 + �D�!��&�t�� *�#���KA + �G�8��� + i�
��� �����*��	 + �D�������
!0X	 + �K	�ABI�!��&�t�� *�*�p�\A,�*	 + 	 + �<�8�!�I�<�
�#F��$�!�������!'��)�*	8(����3@��o2 �32#@NR + �$ *N����	8�*&���,!0
	 + ���
��	�ABI�!��&�t�� *�*�p�,�!�8�vO � d 7 d 7 d � 7	� � 7 � 7 � ��Q �!����O � =�e 7 =�e 7 =�e � 7	� =�d 7 =�d 7 =�d �8Q 2BR + �-�
�%&����'�()���!	��*&�f���,� + �A,�f�#�fV��*'�2�HN2 �NO[� Q 2

4}�<	8����	8���D	8&	��! B]N^�_r *��93�G ���0u���� c�H&��gr	8�Y�e&��g�2LR + � )   #��93�� L�*� �! # L	 + �����
��?NC����8�#�;���N	��:AE���,a��G	
AB�����De7�����fd � =�e � � 21R + � ) � 9��� *(��p� 0u��`	 + ��	�ABI�!��&�t�� *�*�p�
�!���$C� *&	8	8�p�q�#�MVW�*')2�H�2 �NO{a Q ��'3���*����	�	 + �<��������! #"f]N^�_`�%2

]3�*���%��	 + �I���xwy���������%�$�#�6	 + �I]N^�_ �0B	 + �v�!��&�t�� *�*�p�J������t ����8'&�3@�A\�<(��
�p�f	 + �-�
��?NC����8�#�;���N	`	8f	����
	$	 + �;��w��p�%	8�#93���������J!0E	 + ���
(�a)	8���&�%	8�#��'�0u�G����a��&���M	8f�93���.�%��I�
	 + �J�%wy����	 �0�	 + �T�
���! # y�!��&�t�� *"Ia��G�*��'$�����
�3�p� aN"7	 + �` ����8'&������i21R/<	 + �-���G��� AB�
	8�p�
	8�p�q	 + �$C��8&'��.�!� A,�*	 + ������A,�#	 + &(�	`	 + �<�
()a�	8�.���%	��*��'70u������a�������@ �!���t����IC��!�����
	 + ���8����(� *	.�%2\]3�#���%�`��93���tA,�#	 + &(�	\	 + ��0u������a�������@3	 + �$�
���! # *���B�!�)����! *"�A,���,�� *�I3��	
�! #A,��")� �N��	8����	8����0u��,]N^�_n #��93�� -�:���1 *�A5�&�Jc�=GY���g�@3AB���%&���% #(����`	 + ��	\�*�I	 + ���1�������
	 + �������
�N�*�)';�%wy����	,	��!�3�p�bC� -���%�<��� #";0u��T93���8"D���t�� * :]N^T_J��2,�[	������fa��7�������D0u�8��
	 + �b��'&(��8�`	 + �!	 0u&�1�;i�
	,]N^�_`�%@3	 + � )�� 9&�! *()���:A,�*	 + �!��� A,�#	 + &(�	\	 + ����(�a�	�������	8�*�)'
0u�����Na��������!���f���*�I�* -�!��2 �J�A\�G93����@L	 + ���8�t�-���6���t�� * \�.�!��'&�D!0T *�A ]N^�_`�;Oo�!�8&(����
c�=GH���g Q A + ���8�$	 + �KC�����0u����t�����%� + ���,�*���%�8���&�
���D���*'��)�x�y������	� *"32

R + � + "NC��	 + ���
�-�/	����
	�����IC� *��?N�*	�",�0�	 + ���
�1��?NC����8�#�;�G��	.������C) *�	�	8�����#��V��*'�2GH�2 ��O[� Q
�!'i�!�#���
	�	 + �7	8&	��� ]N^T_K2y|��,A\�7�G�!�6�����3@�	 + �v�
(�a)	8���&�%	8�#��';0u���p��a������t�#���%�8�p���
�p�b	 + �
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−−− Execution with subtracting feedback

___ Execution without subtracting feedback
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�����������	� � ������� � � � � � � �F� H �

+ "�C��	 + �������J	����
	��*��'��%��IC� #��?��#	�";aN"D(�C6	8DH&e � 2�R + �G�8�%0u&�8�3@��x01AB����?NC����%	`	8 + �p93�
���
���! * `�N(��7a����7!0<��������! #�*����@\	 + �f��(�a�	�������	8�*�)'}0u������a������}�-�;�%i�
	� *"U�8�� -�!	��*93�t	�
	 + ���#�;C)�8�93���I����	$�#�S	 + �fC)�8�a��!a��# *�*	�"�!0<�N��	8����	8�*&�L2P4��f�G�!�5�� ���P�����D	 + ��	;	 + �
�%&�;C� #��?N�*	�"}�0<	 + �����6	8����	��fOu��93���UA,�*	 + �()	t	 + ����(�a�	�������	8�*�)'}0u������a������ Q ���7 ����8'��G�
	 + �!�f	 + �$���&�
�$!0��I�
�*�)'� *�>�!��&�t�� *"taN"t(�CD	8Id&e � 2\R + �K����������M���\	 + �!	,	 + �����t�� * 
�!�)����! *"7�-�:	83� -�!��'��,	8<�*'&������3@3�!���;"3��	:	�37�
���! # �	8$a��T�!a� #�J	��
3(��-���N *"��-�����N	8� 0u"32
R + (��%@1	 + �q�! *'&����*	 + � + ����	�6�3����CP���� ���	8�#93�� *"M ��!��'��D�N(��7a������0�����'��#�����	 + �8&(�' +
�()	J	 + �$�8(��L2

�
�

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

�[�������N�*	8�#���	8t	 + �7��?N	8�����
�*93�<	8����	�����a�!93�i@/AB�I�! -�
D���-�}����I�7	8����	8�#��'t	8D��?NC� #��8�
	 + �fa�� + ��9N�*��I!0>	 + � �! *'&����*	 + � A + ���n�I����6�!�)����! *�#���7��?��-�
	G25g\�� *�A A\�M� + !A
��?)�!�IC� *�p��!0>�%�����'�(��.�!	8�#����IA,�*	 + 	 + �����M�!���P0u�(����!�)����! *�#���%2sR + �����D��?����;C) *���
�! -�
������I�����	8�.�!	8�$	 + �$�%wy���%	8�#93��������� �0:	 + ��0u������a��&���I�I��� + �!���-�
���%2

�[�t	 + �`������	`�%�����'�(��.�!	8�#��DA\� + ��93�b0u&(��`�!��&�t�� *�#���%@N	
AB� -�!�8'&�$�!���q	�AB7�
���! # [2
R + �-�\�%&����'�()���!	��*&�t���1����C)���%	���� �#�tV��*'�2NHN2 �3Oo� Q @��*�IA + �-� + 	 + �`	�A\<�
���! # y�!��&�t�� *�*�p�
�!C)C��p�!���#�6	 + �I�I������ #�I�!���6	 + �;	�A\D -�!�8'&�;&�����$�!C)C��p�!�7��a�!93���!���ka��� #!A 	 + �G�f2
4��K	����
	����t	 + �-�,�%��N��'�(��.�!	��*����b�#��9&���8�*&(���]N^�_m #��93�� ��1�����f�� *A,��")�\�3��C�	B	 + �7]N^�_
!0�	 + �< ��!��'��v�!��&�t�� *�*�p�JY&e���g��!a��93��	 + �!	`!0�	 + �v�
���! * ���)���%2`R + �<C��8&a��!a��# *�#	
"�!0
����	����%	��*���0u&�\	 + �J -�!��'��$��������! #�*���:A,�&�\�� *A,��")�,=J�*�I	 + �J��?)�!�IC� #���W	 + �!	\AB�J	����
	�����2
R + �MC��8&a��!a��# *�#	
"U�0<����	����%	8�#��U0u��I	 + �����t�� * `�!�)����! *�#���7A,�*	 + �����nA,�*	 + �()	;	 + �
�
()a�	8�.���%	��*��'t0u�����Na������f�-���������%�8�#a��p�f�*��VW�#'�2LHN2 �3Oua Q 2I�[	$�����}a����
���G�6	 + ��	>0u&�$	 + �-�
�!�)����! *" �%�����'�(��.�!	8�#��s	 + �M�
()a�	8�.���%	��*��'f0u���p��a�����������93����"}�%wy����	8�*93�i26�[�SC��!�8	���� �
(� -�!��@�0u&����������! #"P]N^�_`���!a��93�Mc�H��)g�@�	 + �I��(�a�	�������	8�*�)'q0u�G����a��&���M�*���%�����������J	 + �
C����a���a��* #�*	�"t!0 ����	8�p�%	8�#��t0u�8&� ��a��(�	$eN2ZH;	�f=&2`R + �$��(��7a����`!0 + "NC��	 + ���
�-�b	����
	.�
�*�z	 + �-�����&�
�tAE�������!?N�*�7(�� =GH�e�e6A,�*	 + �()	�	 + �f��(�a�	�������	8�*�)'�0u�����Na������P�����PY �3e�e
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O[� Q �[��C�(�	T�%��N��'�(��.�!	��*�� O{a Q���� 9)�%21��������! #"k]l^�_
VW�#'�(����<H�2 � ��:?)�!�IC� *�TA,�*	 + 0u&(�����������! #�*���

A,�*	 + 	 + �$�8�G��?����;�#���*�)'K0u�����Na�������2
�[��	 + �,�
�p�%������G?����;C� #�1A\� + �p93�B���������'&(�����	8�#��7!0y	 + �8���E�!��&�t�� *�#���W�&�:�!C)C��p�!�

�*��VW�#'�23HN2 � Oo� Q 21R + �J�I���)�� *�`��������! #" + ���,]N^�_S�0X�!a��()	�=�H&��g5�!��� 	 + �J&	 + �G� 	�AB
+ ��93�7]N^�_r!0 �!a��(�	<e&��g�2�|T�J�����fa��7�������D0u�8�� 	 + ����?)�!�IC� #�3@��! # L	 + �v�!��&�t�� *�*�p�
�!���M����	8�p�%	8���Pa��%0u&�8�D	 + �D������?)�!�I�*���#��'�0u���p��a������y2 �J�A\�G93����@1�&�;�����Ua�� �
���G�SaN"
�%&�;C����8�#��'<VW�*')23H�2 � O{a Q �����tVW�#'�23HN2 � O[� Q @�	 + �` *N�G�! *�#F��!	��*&�7!0L	 + �`	
AB<�
���! * )�8��'&�*����
����'&�8����	8 *"��*�IC���!93�p�fa�"6	 + �;������?)�!�I�*����	8�#��60u������a��&���y2;4��t�����t���8�6	 + �!	<�*��	 + �-�
���&�
��	 + ������IC� *��?N�*	�"$!0�	 + �`�8����?)�!�I�*�)�*��'J0u�G����a��&���7AE���\��a��(�	`Y&e � !0L	 + �!	B!0�	 + �
���!�*�M�� *'�&�8�#	 + �M2

�
�

� � ��� � � � � 
"!�#

4��J��?)�!�I�*�)����	 + � + "�C��	 + ������� � 	8�p�
	8�#��'<�%��IC� #��?��#	�"K�0L	 + ���� *'&��8�#	 + � �&�\�J0u(�����	8�*&�
!0y	 + �,�8��'&�*&�7�
�#F��32X_b���G�! * �0u���� � + �!C�	���� ��	 + �!	XA\�\�G?�C����%	�	 + � + "NC��	 + ���
�-� � 	8����	8�*�)'
�%&�;C� #��?N�*	�"$	87a��J #�'i�!�8�#	 + �I���,�*��	 + �T�
�#F��J�0�	 + �T�8��'&�*�� 2:RL7	8����	 	 + ����@�AB�J�.�!�t	 + �
�! #'�&�8�*	 + � ��M�8��'&�*����b�01���*F����\�.�!��'&�*��'I0u�8�� �%$�	�f= �&$&2'f&�8�$C��8�p�%������ *"3@NA\�$	8���*���
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___   hypothesis tests without reexamining feedback

−−−   hypothesis tests with reexamining feedback

VW�*'&(��8�<HN2 � � �J"NC��	 + ���
�-� � 	8����	8�*�)'I�%��IC� *�G?��#	
"79)�%2:����'��#�� � �
�#F��

	 + �>0u& * #!A,�#��'I�
�#F���� �

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

� � � � =���� � � = � � = ��� =�� � = � � = �

�[�P���&� + !0`	 + ���
���8��'&�*����KA\�����7a������������f���*��'& *�D��������! #"}�0T�
�#F��tY � Y � Y��#�
	 + ���;�-���� #��!0X	 + �T�8��'&�*�� @��!���;0u��,�p��� + �8��'&�*&�f���*F��TA\�$����	,	 + �>�!�IC� *�#	8(����T!0X	 + �-�
�!�)����! *"<��$���W	��'��G	 ]N^T_  #��93�� &!0 H���g�2&V��������� + �)�!	��`C�&�*�N	WAB�\�.�!�7��)� + (����������
	8�p�
	���@:�����}	83&�P	 + �t��93���.�!'��I!0`	 + � + "NC��	 + ���
�-� � 	8����	8�*�)'6�%&�;C� #��?N�*	�"D!0T�! # 1	 + �����
	8�p�
	���2tR + �I�8�p�
(� #	���!0E	 + �-�>�G?�C������*�I����	T�!���D�
()�;���!���*F����f�#��VW�*')2�H�2 � 2t�[�����G����@��#	
������a��<�
�G���t�*�D	 + ���:��'�(����$	 + ��	,	 + �<�%&�;C� #��?N�*	�"�'&�8�A`�J�&�,�� *&'3�!���*	 + �;�-�b0u(�����	8�*&�
!0�	 + �<�
�#F����01	 + �$����'��#��L2

�[	:�����7�� ��
Ta��E�
���G�>0u�����	 + � ��'&(��8�B	 + ��	:	 + �B�93��� + �p���$��(��B	8`	 + �B�8����?)�!�I�*�)�*��'
0u�����Na������������! #�;i�
	X�%����
	�����	G@��8�G'3�!�.�� *�p�8�L!0�	 + �\����'��#��7���*F��i2WR + ���L�����! ���J�G?�C����%	�����@
�
�#���%�I	 + �q�%��IC� *�G?��#	
"M!0`	 + ����0u������a��&�����N��C��������$��� #"}&�P	 + �q�
�*FG�;�0�	 + � 0u&(����



�����������	� ��
 �������������������� ��d

�8�G'��*&�fa��%0u&�8�7	 + �K0u�����Na�������2`]3�*������A\�<(��
�p��	 + �7�8���;�v�!��&�t�� *" �
�*FG���*� �! # L	 + �����
	8�p�
	���@�	 + ���t	 + �$�
�#F��`!0�	 + �J0u�(�������������! #";a��%0u&�8��	 + �J0u���p��a������7A,�&� �I�������B *�����
	 + �D�8���;�D�*� �! * ,�0�	 + ���M@:����� + �G���%�t	 + �D�%&�;C� #��?N�*	�"f�0�	 + �t0u������a��&���6�������!�*���
�! #�;i�
	`�%&���
	.�!�N	�2



� � ��� ���	� 


� �� ����� ������ �

�[�6	 + �-��	 + �������JAB�t�N��93�� *&C�����@��*�IC� *���I���N	8���D�����}	8�p�
	8�p�6�!�z�! *'&����*	 + � 0u��<����	���� �
	8�#��M�!���q #N���! #�*F���	8�#��D!0��!��&�t�� *�#���\�*�M�7d��r93& *(��I�3@��#�t	 + �KC)�8���������%���01�&�����#	8�*93�
� �!(����
�-�!�f�)������321R + �-�\�! #'�&�8�*	 + � ��?�	��������1	 + �<�����! #�J�����%(��.�
�*93�T�!C)C��8i��� + �0	'f�# * #���
�!���k45�# * �����"�� H��:	8D	 + �;	 + �8��� � ���#�;�G���
�#����� 1�������3274}�I�*�IC� #���;�G��	����t�*�6	 + �t�� *'� �
�8�#	 + � �}�;�p� + ��������� ��(��M	8 'f�* # *����� ���`	8��*���%���C�&����	8�6C����*��I�N���A, *����'&�6��a�&(�	
	 + �7�!�)����! *�#���,�*�N	8I	 + �v�
������� + 9N���7C��G���! #	
"t0u(����%	8�#�����2b4��7�� ���;��?)�!�I�*�)���f��0u��A
0u�����Na������;�I��	 + N���,	8I�*�IC��8�93�`	 + �$C����
0u&�8���!�����K�01	 + ���� *'&��8�#	 + �M2

4}�B	8����	8����&(��1�� *'�&�8�#	 + ����I��"��N	 + ��	8�-���! # *"�'&�������.�!	8�p������	��$�%����
����	8�#��'J�0 �b0u��A
�!�)����! *"q�%�����'�(��.�!	8�#����`�*�D9&�!�8�#�(���]N^�_j *��93�� -�%2L4��K	����
	����t	 + �<���&�
���\�0B�I�
�*�)'� *�
�!�)����! *"������}�7(� #	8�#C� *�v�!��&�t�� *�*�p�%2D�[�P�� * :&(���	����
	.�%@�	 + ���! #'�����*	 + � �t���*�N	����*�����
 *�APC)�8�a��!a��# *�*	��*�����0�0o�! -�
� � �! -�!��� Ou�*�<	 + �B����N���W�0�=�e��� Q @�A + �# *�B��� + �#��9��#��'`����	����%	��*��
C����a���a��* #�*	8�#���W93����"I�% *i�
�`	8I=�@30u��`]N^�_n *�G93�� ������1 *�A5�&�Jc�=GH���g�2N|J -�
)@l&(��\C��!�8	����� 
�!���! *")�
�-���!���f��?�C������*�I���N	��! ��)�!	��D� + �A 	 + �!	T	 + �I�%&�;C) *��?N�*	�"I!0B	 + �I�� *'&��8�#	 + � �-�
 *&'3���8�*	 + �I���7�*��	 + �t93& *(��I�I!0`	 + �;����'��#��L@1�����}�()��	8�p�
	��<� + �A 	 + ��	��#	K�������!�*���

3(��*	��; #!Ah�G93���f0u��<93� *()�;�����0`(�CP	8U= �&$793�?N�� ���2t4}�I	 + �G�8�%0u&�8���%����� *(�����	 + ��	
	 + ������ *'�&�8�#	 + � �w��G���$�!���*���G?�C��������*93�<A,��"f	�f�N��	8����	���������! #�*�����*���t��&����"6����	��
A,�*	 + 93���8" + �*' + �&���%(��.���%"32

� �



�����������	� � 
 ��������� ��������� � ��H

4}�B���	��3@ + �AB��93����@�	 + �!	�(����*��'�	 + �����! #'�&�8�*	 + ���*�v�bC����8	����%(� -�!�X�!C�C) *���G�!	8�#��<�t��"
�8� 
l(��#�8�E�
��I�,�IN���x�y�G�!	8�#�����2:�[�7C����8	8�-�%(� -�!��@&	 + �,C������� *	�"�0u(����%	��*&���WA + �-� + A\�,(������
�*�<�(��1�#�;C� #���I����	.�!	��*��T�8� ���p�%	W	 + �,��?NC����%	���	8�#����L	 + ��	:	 + �`�
	8��(��%	�(��8�E�%��N	����*���W&�� *"
�����t�� * ��N(��7a����\�0X�!��&�t�� *�*�p�%@N�!���t	 + �!	B	 + �$���*F��`!0�	 + ��������������! #�*���1��� ���� ���	8�#93�� *"
�
���! # [2X� �q�!C�C� #������	8�#����\A + �G�8��	 + ���1���\��&	,	 + �$�G���
�i@�	 + ���
��C������! *	�"70u(����%	��*&��� ���G���
	8Ua������ ��(��
	�����2 4����! -�
P��&	8��	 + ��	D�*�5����I�P�G���
�p�;	 + �G�8�6�����}C��8&a� *�G� A,�*	 +
��� ��(��
	��*��'P	 + �fC������! *	�"}0u()���%	8�#�����0u��I�I��8� �!��&�t�� *�#��� �6�[�UC����8	8�-�%(� -�!��@B�*�5�G���
�p�
A + �����J	 + �$���*F��`��B *N����	8�*&�t!0�	 + �T�!��&�t�� *"���3���\��&	\���!	�� + ��?��&�%	8 #"7����"IC�3�8���*a� #�
+ "�C��	 + �������L!0�	 + �,�� *'�&�8�#	 + � O{�i2 '�2#@�A + ���<	 + �E�
�*FG� �0�	 + � + "�C��	 + �������L������&	1�bC��A\�G�
!0�	
AB�@������<�������%(��8���*&�f�*�6]3�p�%	8�#��6HN2*= Q @�	 + �7�! #'�&�8�*	 + � ����"t�����G��	��x0u"IC��!��	��,!01	 + �
�!�)����! *"q���`���xwy��������	`��������! #�*����@�	 + (��`�
�3�GA,�*��'7	 + �<�%�(��N	,!0X	 + ����������! #�*����2

�
��	 
�� ! � � �  �����

]3&�;��0u(�	�(��8�<A\&�8�f	 + �!	>���!�6a��I��&���;	�ta���	8	����`(��������.�
	.�!���6	 + �7��w��p�%	8�#93���������\!0
	 + ����C�C���3��� + C)�8��������	����;�#��	 + ���\	 + �������\�*���% *(��N�

� R + �v�! #'�����*	 + � � + �(� -��a��7	8�p�
	8�p��A,�*	 + ����	�� 0u���� �8�8�p�! � *�x0u���7�!C�C� #������	8�#�����@
0u&�,�;&�8�$�8���� *�-�
	8�-�JC����a� #���t�\	 + �!�MA,�*	 + '&�������.�!	����D���!	.��2

� �[	T� + &(� ��fa��7C�3���
�*a) *�7	8I0u(��8	 + ���`�8����(��%��	 + �7�%&�;C) *��?N�*	�"t�0\	 + �7�� *'&��8�#	 + �
aN"}(��
�*�)'6�;&�8�D���C + �-�
	�������	8���U����	��6�
	��8(���	8(�������	8 + & ��P	 + �t�8����(� *	.�K�0�	 + �
+ "�C�&	 + �������K	����
	.�%2MV���$��?)�!�IC� *�3@L&���%�tAB�t���G	8�����;�#�����f	 + �!	�0u��v�f��C��p�%�x�y�
����'��#��D��M	 + �<�%(����8���N	\ #����	�@�	 + �K #�*�3�� #� + 3N�I!0 + ����*F�&��	.�! ��
C) *�*	�	8�#��'7��� + �#' + �G�
	 + �!�6	 + �!	$!0B93����	8�-���! ���C� *�#	8	8�#��'�@yA\���)��93���`�������f	�D� + ������	 + �7 #�*�3�� #� + 3N�D!0
93����	8�-���! y�
C) *�*	�	8�#��'7!01	 + ���\����'��#��M�!'i�!�#�L2

� �[	`�t��"ta��7�*�N	8�G�8����	8�*�)'7	8t��?)�!�I�*�)�K	 + �7�G���
�p�bA + �G�8��	 + ���������,�I��8�v� � C��8�#����
�#��0u����t��	8�*&�I�!a��()	 	 + �`�!�)����! *�#���%2XV���:��?)�!�IC� #�3@!� 0�	 + �,��?��&�%	X�
�*FG����� + �!C��`!0



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

	 + �7��������! #"��-�b�N���A,�L@�	 + �G�f�*	,����"ta��7C�3�8���*a� #��	�;	.�!�* #��`	 + � + "NC��	 + ���
�p�
&�J	 + �$C��G���! #	
"70u(�����	8�*&���,	87�*�IC���!93�T	 + �$C����
0u&�8���!�����K�0:	 + �<�! #'�����*	 + �f2

� R + ��0u���p��a������t�I��� + �!���-�
���\� + �(� -��a��$��?NC� *&�8���;0u(���	 + ���G21�[	,���\C�3���
�*a) *�3@�0u&�
��?)�!�IC� #�3@�	8`�8�%�����1	 + �1�8�G��?����;�#���*�)'\0u������a��&���T�
T	 + ��	W�#	L(��
�����,�;&�8�B�
&C + ��� �
	�������	8���f�I��	 + N�f	8M�%��IC�(�	��7	 + �I���*F��<!0E	 + ��0u�.�!�I�I�!�8&(����6����� + �!�)����! *"
Ou���!	 + ���,	 + �!� �! *AE��"��\���!�3��	 + ��0u�����;�$	�A,���%�>���, ��!��'��<���,	 + �K����'��#����,a��%0u����
0u���p��a������ Q 2

� � + �p���I	 + �Ta�&(������ A + ��� + ���1	 + �$���!?N�*�7(��h�N(��7a����\�0:����'��#����\	 + �$�� *'� �
���*	 + �����!�<�3����C$��	W	 + �,���!�I�1	8�*�I�32�R + �1�8�G ��!	��*&��� + �#C�a���	�A\�G����	 + �����%�����	�����	G@
	 + ���&�%	8(��! ��N(��7a����1!0 �8��'&�*&��� �#�;	 + ��93� #(��I�`�!���;	 + �`C��8&a��!a��# *�#	
"7�0X����	���� �
	��*��t0u&���� * ��01	 + ���
�$�8�G'��*&���,� + �(� -��a�����?NC� #��8�p� 0u(��8	 + ���G2

� �[�6�()��	8����	���Oo�!���� ��
)@L�*�6�()�$�%��IC� #��?��#	�"D�!���� *")�
�-� Q �#	JAE�������	>�% *�����JA + �!	
�-��	 + ���%wy����	8�*93�G�����8��!0�	 + �JC���(����#��'7��	��!'&���%21R + ���8�%0u&�8�3@N�<�
(�a ������	 	�K0u(���	 + �G�
�����
������� + ���:	8$�� #�*�I�*����	8�B	 + �`C��8()���*��'<��	��!'&���\�����;��?)�!�I�*�)�\	 + �JC�����0u��8���!���%�
�0:	 + �$�;N��� �����M�! *'&����*	 + �f2

� R + �I�� *'&��8�#	 + � ���!�6a��7��?N	8�G�������D	8DA\&�8�f�#�f�I����7'������G���! �0u���!�I��AB��8�y@y���
��?NC� -�!�*�)���;�*�6]3�p�%	8�#��Md�2 � 2\]3(�� + '����)������ *�*Fp�!	8�#����\�#���% #(����

=&2J^`�� � F�����t������t�� 1����	8�*9N�*	�"32T�{01	 + �7�)��8���! ����%	��*9N�*	�"t!0E	 + �<�;�p���*(�� �-�
�)�	IF����8)@ a)(�	t����I�D�	 + ���;9&�� *(����� 2s�o0T	 + ��9&�� *(����� ���7�����A,�L@1	 + ���
�#	<���!��a��t��(�a�	8�.���%	����f0u�8�� 	 + �I����	���a��%0u&�8�70u(��8	 + ���$C���N�%���8���*��')@��!���
	 + ���6	 + �t���*�IC� *�<�;N�N�� 1�����6a��I(�������2��J	 + ����A,���
�i@�0u(��8	 + ����AB����6�t��"
a��<�8� 
3(��*�����;	�7���
	��*���!	8���� 2

YN2 �`�xwy���8�G��	B����-�
�$�;N�N�� ���21�o0X	 + ������-�
�$���\�)�	,A + �#	8�3@N���	 � �!(��8�
�-�!�M��T�
����8���� ���	8���$����-�
�3@&	 + �E����	8�p�%	8�#��<�!�����p�
	8�#�t��	8�#���C)�8N�%���N(��8����@��*���% *(��N�*��'



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

	 + � '6| � + "NC�&	 + �p�
���$	8����	8�#��'M�!���6	 + �I���!?N�*�7(��  *�#�3�� *� + 3N�f����	8�*��� �
	��*&�;�0L	 + �`�!�IC� *�#	8(����`� + �() ��7a��T� + �!��'&���I�����%&�����#��'$	8$	 + �,����An�)������
�IN���� o2

dN2 � ���)������ � *�#������� �IN���� �:�[�I	 + �-� �IN���� �AB�J9N�*�GAn	 + ���;�p���
()�8���I���!	.�7��� �
� ��� � ��� @�A + ����� � �-�,�;����I�K #�*���p�!�,	8�.�!���[0u����t��	8�*&�L2

�)2J^`�� �  *�#�����!���IN���� ���[�7	 + ���L�;N���G �A\�B9��#��A}	 + �,�I������(��8���<���!	.�$��� � � �
� O � Q ��� @�A + ���8� � ���:����"7'&�������.�! ���&� �  *�*�)���!�:C + ")�
�-���! �	�������� 0u&�8���!	8�#��
0u()���%	8�#��L2



� ��� � ����� � ��� ���

� = �7]��
	��������_K2 ����	����%2�������� ��!�"�#$�&%'��#)(+*,"�%.-���#�!/(,"�-0�1"2*4365�7 (8�:9�9�;<3+=>�?5@3+"�#�(.A
B?C?D&�FE$G6����8HJI�CK���:LNM � �?O A

�QP �<|�R��S�'G��FT�U
	!�V��A�'FR�6�WG+�'X,	�6�YDZ�V[�C?�'D&���2G\�]�'���S�'G6�&^0_`G��'Da	�[�[&6G+X,	��'G�C?�b�'C8	��&C?c8	�6�
X>D�	�U
	?X:�W��U'G�d�	��WG6C?�$efU'CKc �WC?c4C?^KU>	�[&D�G+Xg[&U'C �S��X.�'G6CK���:A 'h	K�2�W��U�ij�k�WD����SG+�:L '6�SlmL
'h	��hM ��� �VA

� O �nB?�:opU'�,�bB�A �m	��&G6��\� ����C?� � ���'�,U>�`B?U�A�	���qFB?CK��	��WD�	�� �nA�rsCKR���^&A � U'CKR���qF[���� �
���WU>	��WG6��^aU>	Kq�	�Ut	?�u	F�SR�v��2R&U2ew	?X.�x���VyZG�U'C?�&c0���V�>	���S�����SG6��^a�'C�C?wA/z{%'"�=�|�}W~�~s~�L
� PV�'M,P)� ��M �K� P���M � PKP�L�� ��X:��c�v���UYM��?� ��A

� ��� ��U'G\X ��A 'FG6�6��U,A]I��>	��'G\X�	��6�xv�	K�2��qbc0�,�'D�CVq��]efC?UY	��&C?c8	�6�aX>D�	�U
	?X:�W��U'G�d�	��WG6CK�/G��
G6c8	�^K����efU'CKc�C?v��2��UWy?	��'G�C?����C�e��'X�	��'�W��U'��q�U
	?qZG\	��WG6C?��A���"�%�5+���W��(.5S�.%:#���#�3+���.%
(,365w���
� "�(.5w"�#/�F� �Y���m��z��]�.#V52�.%m�m�@9&"�%>5m���Y�>���m��z��S�Z���S�?LpB�	��VR�	�U'�hM,�?� �VA

�Q� � ��U'G\X ��A 'FG�66�,U�	���q8 �+	��FI�A�E$G6�+�2¡V��A�'FR&6�'G\�'X�	�6��L¢�2�>	��'G\�2�'G\X�	�p	���C?c8	���bqZ���W��X:£
�'G�C?��	���	�����SG+�m	�6^?CKU'G��'D�c8�¤efC?UY6G6�&��	�UWG6d���qbG6�Vy���U>�S�n�'X�	��'�'�,U'G6�&^x[�U'CKv�6�,cx�.A¥��¦�;§�
5w3+!�3+-0�.#)(,3+"�#��?;¨�p��(.5S�.-¥(t��#�!1�©3§ª�#��?;¨z`%W"�=:�'(>(,3+#?ª?L � L¨M��?�K«ZA

�Q« �nB�A�¬����Vc8	��	���q �`A � ��	�U
�2CK�¨A � �®�WD��b[�U'CKv�6��c¯C�eu�WD��bc0C¢�2�4�'���S�>��C�e¥�2�>	�£
�'G\�2�WG+X�	�¨DZ�V[�C?�'D&���2���.A¤z��&36;<"�(,":9��&3+=>�?;`�&%'��#�(�|N"2*n5°���m�¤"��?�?;©�©"�=,3±�>5@�8"2*¥²�"�#�!�"�#ZL
 mP O M?�w�)�
³§P � ��� O?O)´ LµM�� OKO A

« �



� � � � �����������	��� «?�

� ´ ���`G+X>D�	�U
q���A 'F��qZG6��	��`G+X>D�	�U>qu �A�  6v�	������2��	���quB?C?D��nE A
	������¨A�'h	��'D&��cx	��'G\X��:L
c4��qZG+X.G6���Y	���qbc0G\X:U'C�_{	�y����:As}�#����.%'(��mz{%'"��:;��.-¥(.L¨M � ³§�?�K����M �)´ L�M��?�
�A

��� ���m��yVG6���`G66�,�b	���q� ��V�'D�CK�Z� B�A � ��yK	������¢A¥E 	�y���6��� [�UWCVX:���'�SG6��^bC�e`G6c8	�^K���¤efCKU
�>	�U'^K��� qZ���W��X:�'G�C?�¨A�}�#Z52��%:#��?5w3+"�#��?;��&"�¦Z%.#��?;�"2*�}�-���ª�3+#?ª0�p��(.52�.-¥(¥��#�! ���W=��&#�"?;j�
">ª���L ´ ³� � ����P � L�M,�?�?«VA

�Q� � �m	�yVG+q$B�A��`C��W�2Gu	���q   +	�� I�A]E$G�6+�S¡Z�¢A��`��X:C?���2�'UWR�X:�WG6C?��efU'CKc [�UWC��S��X:�WG6C?���
v�	K�2��q�C?�8qZ���W��X:�'G�C?�4	���q1���2�'G�cx	��'G�C?��C�e�C?v��S��X.�>��£¨[�	�U'�
� G�	���q�G6GwA�}'~�~�~��&%'��#�(�|
"�#1�¤=>"�¦¢(.5w3+=�(>�¨��9��>�W=��8��#�!¥�©3§ª�#��?;�z{%'"�=:�'(>(,3+#?ª?LK ¥I�I�	 £ O PVL�¬�C&A�&³����?«��)� � «ZL� �R�£
^?R��2�nM����
�A

� M � ����D�	�U'6��� �`A ����G\�2��U
�2CK��l]D�C?c8	?��!nA"��CKU'c4����	���q#�¤CK��	�\q$��A �`G6y����S��AF}�#Z5@%W"?�
!�¦V=:5@3+"�#h5w"1� ; ª�"�%.365°�&-¥(.A�l]D&� '&%Sl'	�U'���W�:LNM��?� � A

� MKM ����	�UW6C¢�ml�CKU'UW���2£)(���U>qZG���	���qhlN	�UW��¡ ' A*!Y	�v�	K�2DV��A+� 	�[�G\qFPVA§��£wq/efC?UW_`	�U>qFc4CVqZ£
���G6��^4	���qFG6�Vy���U>�SG6CK�xyZG\	0	�����_ ��C?���G6����	�UY�'X�	��'�'�,U'G6�&^4	�[�[�UWC
,ZG�cx	��'G6CK�¨A��¤��!�3+"
�p=�3±|<LpP?�V�-V�>³6M � �VM���M �)´ �VL�B?R&6�V£@ �R&^?R��S�uM��?�
�A

� M,P ��!�A.��A?yK	��8l�UW�����:A¨���>5S�W=:5w3+"�#0~s(.5w3+-��?5w3+"�#x��#�!¥��"�!�¦�;<�?5w3+"�#g�����W"�%:��A�¬���_�r�C?UW¡�³
B?C?D&�FE$G6�����LpM��?«��ZA



� � � � � � ��� �

� � � ��� � ���	� ����� � �	� �	� �����h�

�]���C�_ _]� 	���	�6�Vd��F�WD��hv���D�	�yVG6C?U4C�enCKR�U0DV�V[©CK�'D����2G+�4�'���S�'G6�&^gG��®�'D&�h	�v��2����X.�hC�e
[�����	�6�S�FyK	��R����.L¨	���q�qZ��c4C?���2�'U
	��W���'D����W����qZ����X:�bC�e`�WD���[�UWC?^?U
	�c �WC/C�y���UW£������WD��
q�	��>	ZA I�[���X:G	�©X�	��6��L?efC?U �'D&���S���`C�e DZ�V[�C?�'D&���2���`G6�bCKR�Um	�6^KC?U'G��'D�caL�_]�nX:CKc0[�	�U'�u�WD��
6G�¡���6G�D�C�CVqhC�eY�'D��xDV�V[©CK�'D����2����_`D�G\X�D X:C?UWU'���S[©CK��q �'Ch¡����,[�G6��^a�'D��8���Z�WG6UW�xX:R&U'U'�,�Z�
U'�,^?G6CK�¨L`�>	�¡ZG���^ C?�&6�®CK���hC�et�'D��aD�	��y����0C�e��WD�G+�4U'��^KG6C?��L¤CKUb�>	�¡VG6�&^ v�C?�'D D�	�6y����
C�e��'D�G\�1UW��^?G�C?�¨A �@¬�CK�'�b�'D�	��4�'D����S�FG���qZ����q�X:C�y���Ut	��`�'D��aDZ�V[�C?�'D&���2����_`D�G\X�D�C?R&U
	��^?CKU'G6�WD�c X:CK���2G\qZ��U>�.A � Eg�8�2D�C�_ �WD�	��nG e�G6�u_]�,U'���¨iQ��efC?Uu�WD��0[�����	�6�S�hyK	��R����.L�C?R&U
	��^?CKU'G6�WD�c _]CKR�+qFD�	�y��4	�6_{	��&�m[�U'�.ef��U'UW��q/�WC/�
	�¡��4�'D����S_�CxD�	��y����mC�e��'D&�xX:R&U'U'�,�Z�
U'�,^?G6CK�

�¤��X�	��`�'D�	��x_]�bR��S�h�'D�� '&� ���2�WG6c8	��WG6C?��efC?U4�'D�� 	�c4[�6G��'R�qV�/G��®�WD��hX:R&U'U'�,�Z�
U'�,^?G6CK���°efC?U �'D&��	Kq�qZG��'G6y�� � 	�R��'�SG+	��F��CKG+�2�nc0CVqV��±�
LZ��	�c0����

�
 �������������� ��� ��� ��� ����� ��� �
_`D���UW��� G+�¥�WD��4��C?G\�2�bX:C�yK	�UWG+	���X:�4cx	��'U'G ,�A��]�,6C�_�_��b	?�W�2R�c4�x�'D�	����WD��4��C?G\�2�xG\�
_`D�G��'�u_`G6�WD/R&��G efCKU'c yK	�UWG+	���X:��LV��	�c4��6���� �"!$#�A�l]D���UW�:efC?UW��LZ_��¥^K���

�
 �%�s�� �&� � �0� ��� � � � �@ �A�M��

´��



���	�	��� � ��� � 
 �	� � ����� � �� ����� �������� � ��� � ´ M

 �\�2C�U'��X,	�6Y�'D�	��F_]�hR��2���'D�� 'h +	 qZ��X:G+�SG6C?�$UWR�6�hefC?Ub�WD��gDV�V[©CK�'D����2G+�b�'���S�'G���^�A
¬m	�c0����0_��nX�D�C�C¢�2�u�'D&�¥DV�V[©CK�'D����2G+�����$_`D���UW�

�  	�U'^Kc0G��	� M� ! ����
 � � �
 � � � ����
 � � �
 � ���� � �@ �AjP)�

_`D���UW� � � � �
 � L�U'���2[���X:�WG6y������L�	�UW���'D���G���qZG+X,	��'CKUmc8	��'UWG ,a	���q ���S�'G�cx	��'��qa	�c4[�6G��'R�qZ�
y���X:�WC?Un_`D�G+X>D qV���'X:UWG6v��xDV�Z[�CK�'D����SG+��� � �±U'��X�	��s�WD�	���DV�V[©CK�'D����2G+��� � G\��qZ���'X.U'G6v���q
efC?UWcx	�6��0vV���  � � �
 � ����>A

 m�0_���X�	�� �S����L`G en_]�hD�	�y��a��C�[�����	���'G����F�±GwA ��A�LsG<e�� �  � efCKUb	������>L`�'D&���
�'D&G+�xqZ��X:G+�SG6C?�$UWR�6��	�6_{	��&�xX>D�C�C��S���x�'D��hDV�V[©CK�'D����2G+��� � _`D&G+X>D$c0G���G6c4G6d����x����

� � �
 � � � ����
 � � �
 � �
A��]���C�_h_]��qZ����CK�'��� ��� �"!$# ��
 � � �
 � # !  ����
 � � �
 � � � �%��
 � � 
 � �
A
� ,Z[�	���qZG���^4�'D�G\�]� ,Z[&U'���W�2G6CK�b�ZG���+q��

� �  ����
 � � �
 � � � �%�%
 � � �
 � �  � � ��
 � � � � �
 � 
�&� � �
 � � � �& �&� � �
 � � � � � � �
 � �
I�R�v��2�'G��'R��WG6��^��WD��uyK	�6R&�¥C�e �
 efU'CKc ��'�A� �A�M?L�_��m^?���

� �  � � �(
 � � � � �&� �� � � � ��� � �� � �@ �A O �

 � � � � �>� � ���� � � ��� � � � ����$ � � �.� � �� � � � ��� � � � �� � � � � �� � � � ��� � �� �

E��x��C�_ �&C?�'�b�WD�	���G�� C?R�U�DV�V[©CK�'D����2���.L��'D��bqVG op��U'�,�Z�t	���CKcx	�6C?R���U'��^KG6C?��������y���U
C�y���U'\	�[¨Aµl]D�G+��G�c0[��G6���N�'D�	�� � �� � � G+��	�6_`	��&�]	nqZG+	�^?C?��	��c8	��WU'G ,4	���q0�WD���UW�:efC?UW�¤efCKU
	����F_���D�	�y�� � �� �&� �� � � � ��� � � *)�	���q®�&� �� � � � ���� �.� � �� � � � ��� � � A�	�6R&^?^?G���^
�'D&���2�u�S_]C��+'�R�	��'G6CK���]G6�V�'C ��'�A� �A O _��uC?v��
	�G6�

� �  � � ��
 � � � � � � �� � � � ��� � �� � �@ �A�Z�

, - 	 � ��� � 	 � 
 ��. / � 	 ��0 / M

E���[�UWCVX:����q4��C�_$�'C�X.C?c4[�	�UW��v����S_]�,���0�WD�� 6G6¡��,6G6D&C�CVq���C�eNDV�Z[�C?�WD����S���1��2 	���q3� �
�±_`D&G+X>Dh	�UW�4qZ��[�G\X:�'��q/G6� T�G6^&A� nA6M��
Aul]D�� � c8	��WU'G+X.���¤_`D&G+X>DhX:CKU'U'���2[�C?��qh�'C8�'D����S�



���	�	��� � ��� � 
 �	� � ����� � �� ����� �������� � ��� � ´ P

H1 H2H0
T�G6^KR�U'�u nA6M?³ ��CVX,	�6G�d�	��WG6CK�FDV�Z[�C?�WD����S������2�L � � 	���q&� !

DV�Z[�C?�WD����S���`	�UW�

��2  � M M M ����� M M�� � 	���q � � ���� M ������M � ����� �
� ����� � M ����� M�	�
�

�

�2C4_]�nX�	��b_`U'G6�W� ��2  � �� � M4M � � A��m�2G���^ ��'©A� �A��LV_]�u^?���

� � 
�� 2  � � ��2��&� �2 ��2�� ��� � �2 ��
 � � � � � � � � � � � � � � � � � �@ �Aj�)�

�����&C?�'�u��C�_ �WD��m�VR�c�v���U`C�eµy�C
,Z�,+�sG��b�'D��m_`D&C?6�uy�CK6R�c4�mvV���gL�	���qb	�+�SCxqV����C?�W�
�'D&�¥�VR�c�v���U�C�eµy�C�,V��\�sG6�8�'D��u�S_]C��
	���CKcx	�6C?R���U'��^KG6CK��� ��	KX�X:C?U
qZG6�&^0�WC�DZ�V[�C?�'D&���2G\�
� � vV��� � ��� ! U'���S[���X:�'G�y���6�¢A�l]D����h_]�uD�	�y���� � �� ! ���Au�±E���U'�,cx	�U'¡b�'D�	���G��
C?R&U�X�	K�2�4_]�8	?X:�WR�	��6�hD�	�y���� � �� ! �� ! L�v�R��u�WD��x	���	�����SG+�uv©�,6C�_ 	�+�2Ca_]CKU'¡&�
_`D����b�WD�G+�]G\�¤��CK�`�'D��nX�	K�2��A<���m�2G���^��'D&���2�u��CK�>	��WG6CK�h_]�uX�	��F_`UWG6�'�

� � �2 ��2�� ���  M� 	���qg�&� � � � � � � � ���� ���� �
� �� � 	�
�

	���qF�2G���X:� ��2  � �! � M�M � � LZ�WD����
��2,�&� �2 ��2:� ��� � �2  � � ��� �� ���� �� 	�
� � � �

�����`R��`��C�_ qZ� �����m�WD��ucx	��'U'G ,#" 	?�
" � � ! ��� �� ���� �� 	�
� 
$�&� � � � � � ��� 

M� ��� 
 �$���� M
M 
�����$� 	�
�



���	�	��� � ��� � 
 �	� � ����� � �� ����� �������� � ��� � ´�O

%@� X�	��av��¥��	?�2G�6�xy��,U'G	����q1�WD�	�� " G\�`	1�&��^�	��'G6y��,£@�S��c0GpqZ� ����G6�W�ucx	��'U'G ,�A�TNG6��	�66�¢L)_��
C?v&�>	�G��F�WD�	��

� � 
�� 2  � ��� � " ���� � � �
l]D���UW�:efC?UW��L�_`G6�'D&C?R��m[&U'G6CKU>�.L©�WD���	�6^?CKU'G��'D�c _]C?R&+qF	�6_{	��&��[�UW�:ef��U`�WCbqZG6yVG+qV��	�y�C?6£
R�c4�b�'D������WCg¡����,[ G6�t	?�4	 _`D�CK6��A E��b��C?�W�F�WD�	��4�'D�G\��[�U'CK[���U'�S� D�CK+q���efC?U4	��Z�
[�	�U'�'G��'G�C?�xC�e��WD��my�C?�R�c4��L���y����4G e¨�WD��m�S_]C�[�	�U'�
�`	�UW�m��C?�`C�eN�+'�R�	���2G6d,��A�l]D��,U'�:efCKU'��L
�'Cn¡�����[4�'D���q�	��
	¥efU'C?c C�y���U'£ ���W�'G6�&^�L�_]�m�&����q��'C�D�	�y�� [©�,��	���'G6���µefCKU 	�UW��	�qZG�yZG\�2G�C?�¨A

, -�� ��� � �����
	���. / M ���0 / P

�]���C�_�_]��X:CKc0[�	�U'���WD��]�G6¡����G6D�C�CVq�C�e��'D&�sDV�V[©CK�'D����2��� � � 	���q�� ! A�l]D&� � cx	��'U'G\X:���
efC?U �'D&���2�mDV�V[©CK�'D����2��� 	�UW��³

� �  ��� M ����� M � ����� �
� ����� � M ����� M 	�
�

�
	���q�� !  � M ����� M � ����� � � �

�2C8_]��X,	��h_`U'G��'� � !  � �  �<M � � � AY m�¤v��:efCKU'��Lp_]��qV����C?�W���WD����VR�c�v���U C�e�y�C
,V��+�
G6�8�'D��u_`D�CK6�uy�C?�R�c0� vV���gLV�'D��u�VR�c�v���U]C�e�y�C
,V��+��G6�b�WD��mR�[�[���U`[�	�U'� vV��� � 	���q
�'D&�m�ZR&c�v©�,UsC�eNy�C
,Z��\��G6�8�'D�� 6C�_]�,Us[�	�U'�`vV��� ! �w�2Cn�'D�	�� �  � �  � ! �
A !���U'�`_��
D�	�y��

� � � ! � ! � � � 
M� � 	���qg� � � � � � � ��� ���� ���� �

� ��$� 	�
�
I�G���X:� � !  � �! � M � � � L�_]�m^K���

� ! �&���! � ! � ��� ���!  � � ��� ���� �
� � 	 
� ����

%±e�_��u��C�_ qZ� �����u�'D��uc8	��WU'G ,

" � �"! ��� ���� �
� � 	 
� 
$� � � � � � � � �  ��� � �

� 
 ��$� 	 
�



���	�	��� � ��� � 
 �	� � ����� � �� ����� �������� � ��� � ´ 

�'D&���a	�^�	�G6� " G\�]����^¢	��'G�y��n�2��c4G6£wqZ� ���&G6�'�¢LZ	���q/_��uD�	�y��
� � 
�� !  � � � ! �&� � ! � ! � ��� � � ! ��
 � � � � �&� � � � � � ��� � � � �  � � � � " � � � � � �

�@ �Aj«)�
l]D���UW�:efC?UW��L�G<e`_��xD�	�y��0�&CF[�UWG6C?U
�¥�WD���� _`D��,��qZG6yVG+qVG6��^a	/UW��^?G�C?�¨LN�'D��8DZ�V[�C?�'D&���2G\�
_`D�G\X�D4¡�����[���v�C?�WDx[�	�U'�>��_`G6��	�6_{	��&��v��m[�U'�.ef��U'UW��q1�WC��WD���DV�V[©CK�'D����2G+��_`D�G+X>D4¡�����[��
C?�&6�xCK���u[�	�UW��A� m�]v��:efCKU'��LV_]�m��CK�'�u�'D�	�� �'D�G\�]	���	�6�&�2G\�`qZC����`��C?� 	K�'�SR�c0�u�WD�	��`�WD��
�S_]C�UW��^?G�C?���`G6�b�'D&�¥[�	�U'�WG6�WG6C?�a	�U'�uC�e��WD��n�'	�c0�n�2G�d���A

, - � � � ��� ��� � � � ��� �	� . 	 � �

�]���C�_�_]�{�2D�C�_��'D�	��N�'D��{	�v�C�y��]U'���2R���>�¨D�C?\q¥��y����u_`D��,���'D��{X:R�U'UW���V�NX:C?� ��^?R�U
	��'G�C?�
X:CK�Z�
	�G6���¥c4C?U'�8�'D�	�� C?���bUW��^?G�C?�¨A %@�Z�WR�G6�WG6y������L��'D&G+�mG+�u�'U'R&�b�2G���X:�8	�6��'D��8U'��^KG6C?���
	�UW�uqZG\� �SC?G��Z�{	���q4�'DVR��]�'D��,�4qZC���C?��G6�V�'��USef��U'� _`G6�WD0��	?X>DxC?�WD���U�A�T�CKU'c8	�6���LV�2R�[&[©C¢�2�
�'D�	�� _]�mD�	�y���
4U'��^KG6CK���¤G��b�'D��nX:R�UWU'���V�`X.C?� ��^KR�U>	��'G�C?�¨L���	�c4����

�  �� � � ! ��� �������
%@�b�'D��u6CVX,	�6G�d�	��WG6CK�F�S�'��[b_���X.C?���SG+qZ��U`�WD��mefC?�6C�_`G6��^bM,P�
�$MmDV�Z[�C?�WD����S���:³

� � 2 �±�WD����VR�6KDZ�V[�C?�'D&���2G\���>³Nl]D�G\��DZ�V[�C?�WD����2G\��¡�����[��p	��?�'D&�sUW��^?G�C?����R&��X�D�	���^K��q

� � ��� � � �  M � ����� ��M,P����  M ��� ��� ��
��
³u �[�[���b�'D��4[�	�UW�'G��'G6CK�FefU'CKc DZ�V[�C?�'D&���2G\�
� � G6�xI���X:�'G�C?� O A§P��WCm�'D&���'iQ�'D�UW��^?G�C?�¨LK¡�����[�G���^��WD��]CK�'D��,U�U'��^KG6CK����R���X>D�	���^?��qpA

 m��v��:efCKU'��L�G6�uC?R&U�	���	�����SG+�¨_]��C?����uX:CK���2G\qZ��U¨�'D&�]DV�Z[�C?�WD����S������2 � � � � � 	���q�� ! � � A�l¨C
�2G�c0[&6G ef�Y�'D�����C?�
	��'G�C?��G����'D&� qZG+�WX:R��'�SG6CK��v���6C�_uL?_��`�SC?c4���'G�c0��_`U'G��'����2 � � �±_`G��'D�� 
M �
P������ � ��
�� G6���2�'��	?qFC�e ��2?Atl]D�����cx	��'UWG+X:��� _`D�G+X>DhU'��[&U'���S���Z� �'D&���2�4DZ�V[�C?�WD����2���
	�UW�

��2 � �  �



���	�	��� � ��� � 
 �	� � ����� � �� ����� �������� � ��� � ´ �

� � � �  ��� � ����� � � ��� � � � � � � � ! ����� �����
� ! � �  ��� � ����� � � ��� � � � ! � ��� �����

_`D���UW��� � � � � � � � ! 	�U'���WD���G���qZG\X�	��WC?U y���X:�'CKU>�`C�e��WD����S_]C8�2R�v&£±UW��^?G�C?����_`D&G+X>Dh	�UW��CKv�£
�>	�G6����qkG��b�'D��u[�	�U'�'G��'G�C?�bC�e�UW��^?G�C?���'A
�]��6C�_ _]�8�2D&C�_ �WD�	��uG<e`_]��D�	?qg��Ca[�U'G�C?U
�:L¨�'D��,� efCKU���y���UW���  M ��� ��� ��
�L¨DV�Z£

[�C?�WD����2G\��� � � � _]C?R&+qb	��_`	�����v��¥[&U'�:ef��UWU'��q4C�y��,U]DV�Z[�C?�WD����S������2 � � 	���q%� ! � � A �����`R��
��C�_ qZ�,��C?�W��efCKU 	��V� �� M ��� ��� � 


� ��� � � � !$# ��
 � �� � �
 �� � # ! � �  � ��M �>P)�
	?�4v©�.efC?U'�¢L¤G<en_]�FD�	?q®��C [&U'G6CKU>�0�WD����$�WD��F�CVX�	��G6d�	��'G6CK�$_]CKR�+q�D�	�y��F[�G\X�¡���q �WD��
DV�Z[�C?�WD����SG+�]_`D�G\X�Dbc4G6��G�c0G�d������ � � � A� �+�SC�L��2G�c0G�+	�U'6���WC ��'�A� �A��_]�u^?�,�

� �� �  � � �$
 � � � ��� � � � ��� � � ��� � � ��� � �� � �
E��`��C�_ �&C?�'�`�WD�	�� �2G6��X:�`	�6V�'D��`UW��^?G�C?����G����'D��{X:R�UWU'���V��X.C?� ��^KR�U>	��'G�C?�8	�U'� qVG+� �SCKG6�V��L
�'D&���a	�6¨�WD��ucx	��'UWG+X:��� �&� ���� � � �� � � ��� 	�UW��qZG\	�^KC?��	�@L�	���q/�'D&��U'�:efCKU'�u_]�uD�	�y��

� � ��2 � � � � �2 � � ��2 � � � ��� � �2 � � �  � � � � ��� � � � � � ��� � � � �
 � ���
 � � ������ � � ����� ��� � � � �

	���qF�2G�c0G�+	�U'6�
� � � � � � �&� � � � � � � � � � � � � � � � � �  � � � � �� � � � � � ��� � � � �

 �����
 � � � � � � �� �� � � � � � � � ��� � �� � � �
 � � � � � ! �� �� � ! � � � ! � ��� � �� � ! �
 �����
 � � � � ��� � � � � � ��� � � � �



���	�	��� � ��� � 
 �	� � ����� � �� ����� �������� � ��� � ´ «

	���q
� � � ! � � �&� � ! � � � ! � � � � � � � ! � � �  � � � � �� � � � � � ��� � � � �

 �����
 � � � � � ! �� �� � ! � � � ! � ��� � �� � ! �
 �����
 � � ������� � � ����� ��� � � � �

l]DVR��:LZefCKUm	��Z� ��_��mD�	�y��

� � � � 
 � � � 2  � � � 2 � � ��� �2 � ��� 2 � � � ����� �2 � � ��
 � � � � � � ��� � � � ��� � � � � ����� � � � � �
	���q

� � � � 
 � � � !  � � � � ! � � ��� � ! � � � ! � � � ����� � ! � � ��
 � � � � � � ��� � � � � � � � � � ����� � � � � �
_`D���UW�u�'D��uc8	��'UWG+X:����� 2 � � ��� � � � ��� ! � � 	�U'�nqZ� ���&��q

� 2 � �  �� � � � � � � �  �� � � � � � � ! � � 	���q�� ! � �  �� � � ! �
E��`��C�_®��CK�'� �'D�	��s�WD����S�`� ,Z[&U'���W�2G6CK����	�UW�����W�2���V�'G\	��6�u�'D�� �W	�c4� 	?���'D��`� ,V[�UW���'�SG6C?���
G6� ��'©A� �Aj�0	���qh �Aj«ZL�	���q/�'DVR����WD��n�'	�c0�t	���	�6�&�2G+�`efU'C?c 	�v©C�y��n�ZG���+q��]�WD�	�� � � � � 

� � � 2 � � 	���qb	�+�SC3� � � � 
�� � � ! � � A

, -�	 ��� ��
�� ���
	 � �

 m��_]�hD�	�y��a�2�,���¨L`G eu_��FD�	Kq®��C [�UWG6CKU>�0�WD����$�'D&�FDV�Z[�C?�WD����SG+�0C�e�¡��,��[�G6�&^hv©CK�'D
D�	�6y����`_]CKR�+qbv©�n[�U'�.ef��U'UW��qxC�y��,U�¡����,[�G6��^��WD���_`D&C?6�nU'��^KG6CK�¨L©CK��6�b�WD�����:ef��D�	� e C�e
�'D&�¥UW��^?G�C?�bC?U`CK��6�8�'D��mUWG6^KDZ�`D�	� eµC�eµ�'D��YU'��^KG6C?��A � vVyZG�C?R��S6��L��'D&G+�]G+���'UWR��uG6�b��y���UW�
qZG�c0�����2G6CK�¨AhEg�k	�+�SCh��C?�W�b�'D�	����'D��b	���	�����SG+��qZC�������C?�4qZ�,[©�,��q C?���'D��4efC?U'c¯C�e
�'D&�/�&C?G+�S���@	���q ��CK����y���� CK�®G6�
��� ,VG+�2�W����X:�K��hEg�aX:CK��X:�R�qZ�x�WD�	���CKR�Ux	�6^KC?U'G��'D�c
	��_`	��&��D�	?�u	0�W����qZ�,��X:�b�'CbqVG6yVG+qZ�t	ky�CK6R�c4�n	���qh¡�����[av�C?�'D�U'�,^?G6CK����G<e]�WD���UW��	�UW�
��C4[�����	���'G����:A



� � � � � � ��� �

� � � � � � � � �x� � � ���¨� ��� � � � � �

� ��� � � � �

%@���'D�G\�0	�[�[�����qZG , _]�a	���	�6�Vd��a�'D��bDV�Z[�C?�WD����SG+���'���2�'G���^ X:C?c4[�6� ,ZG��2�hC�eu�'D&�/c8	�G��
�2��	�U>X>D�U'CKR��'G����`C�e�C?R�U�	�6^?CKU'G��'D�caA�l]D�G\��	���	�6�&�2G\��G+��	 �SC?G��Z�µ_]C?UW¡�_`G��'DxI�D�	�G !m	����yZGwA
�`��X�	��¨�'D�	��m�'D&��c8	�G6� �2��	�U>X>DFUWC?R��WG6���nC�e��'D��t	��^?C?UWG6�WD�c�_]C?UW¡�� vZ�bc8	�G6�V�>	�G6��G���^8	
=�¦V%:%>�.#Z5 ;<3 (.5�C�e�UW��^?G�C?���.L�	���q�	��u��	?X>D��2�W��[���G6�WD���UY�2[��G6�'�WG6��^8C?���4C�e��'D&�0UW��^?G�C?����G��
�'D&G+�`6G+�S���fG6� 	1�CVX�	��G6d�	��'G6CK�h�S�'��[���C?U�qZU'CK[�[�G6�&^xG6�Y	���'C?^K���'D&��U��fG6� 	0[�U'R&��G6��^k�2�'�,[��>A
E��x	�^�	�G���X:CK���2G\qZ��Um�WD��0� ,Z��X.R��'G�C?�h�'UW����efC?Un	x[�	�UW�'G+X.R�+	�U¥� ,Z��X.R��'G�C?�¨L¨	���q �SD�C�_ 	
v�C?R���q CK� �'D&�x�ZR&c�v©�,U¥C�e U'��^KG6CK����G6��G6�,AFl¨CFCKv��>	�G6���'D�G\�mv©CKR���q _]�8���2�
	�v��G+�2D 	
U'��X:R�U'UW����X:�4efC?U'c�R&+	F�'D�	��4qZ���WX:U'G�v������'D��b_�C?U>�S�'£wX�	?�S�Fv���D�	�yVG6CKU�C�eu�WD��a	�6^KC?UWG6�'D&cFL
	���qk�WD����8�2D�C�_ D�C�_ �WC�v�C?R&��qx�'D���efR&��X:�'G�C?�x_`D&G+X>D0G\�]qZ� ������q0vV���'D�G\�sUW��X:R�UWU'����X.��A
E��¥UW�:ef��U��'C � M � L*��D�	�[&�'��U ���efCKUm	��/� ,Z[�C��SG6�WG6C?�aC�eµU'��X.R�U'UW����X:��efCKU'c�R�\	?�.A

T�C?U8	��V� � � ��L`qZ���&C?�'�b�WD��bcx	
,ZG�c�R�c �VR�c�v���U�C�emUW��^?G�C?����G6�	��� ,V��X:R��WG6C?�
�'UW���¥efCKU�G���G6�WG+	��UW��^?G�C?��£w�2G�d���� 	���qFc8	�,VG6c�R&c 6G\�2�'£w�2G�d�� � vZ� � ��� � � �
Am¬�C�_ � ,
�2CKc0��� � � 	���qhX:C?���SG+qZ�,U 	��F� ,Z��X.R��'G�C?�b_`D�G+X>Da	?X:�WR�	��6�b	KX�D&G6��y������'D�G\�¤c8	�,VG6c�R&c
�VR�c�v���UmC�e �&CVqZ���:A ��CK���2G\qZ��Uu�'D&� ��U
�2�n�2�W��[�G6���'D��8	��^?C?UWG6�WD�cF³�%@�g�WD�G+�u�S�'��[¨L¨�WD��
U'C�CK�uG+� �2[��G6� G6�V�'C4�2_�C0UW��^?G�C?���.L���	KX�DaC�e{�2G�d���� ! A �]���C�_ _���U'�.ef��U��WCx�'D&���2�nU'��^KG6C?���

´?´



��������� � ��� ��� �������	�	� � ��
���� ������������� ��
�������� � � � � ´ �

	?�u�'D��46�.ef�u	���q�U'G6^KDZ�uD�	�6y����.LN	���qg_��0UW�:ef��Um�WCF�WD���G6Un�SR�v�£f�'U'�,���mG6���'D��4� ,V��X:R��WG6C?�
�'UW���n	?�]�WD��u6�:ef� 	���q/UWG6^?DV� �2R&v�£±�WU'�����:L�U'���2[���X:�WG6y������A

E$G6�WD�C?R��N6C¢�'��C�e�^?�,����U>	�6G��2�¢L�_]�`	K�'�SR�c0���'D�	���	����'D&�]����quC�e��WD��`	�6^KC?U'G��'D�c �WD���U'�
G+�µ	������	?�S��C?���`���	�e�_`D�G+X>D�G+���&C?��[�UWR�����q�vV�u�'D�� 	�6^KC?U'G��'D�caA]�fG ep�'D&G+�¨G+����CK���'U'R&��L�_��
X�	��x�S�'C?[4C?�&�m�S�'��[�v��:efCKU'� �'D��`\	?�2�����	�ep_`	K��[�U'R��&��q�LV	���q��'D&G+��qZC����s��CK�]X>D�	���^?�`�WD��
�VR�c�v���U`C�eµ��CVqZ��� G6�bC?R�U �'UW���?�
A� m�W�2R�c4��L��'D&���¨L��'D�	�� �'D�G\�]6��	�e�v����C?��^¢�¤�WC0�WD��u6�:ef�
�2R&v�£±�WU'���b�f�'D��4X,	?�2��_`D&��U'�nG6�mv����C?��^¢���'Cb�'D&��U'G�^?DV�u�2R&v�£±�WU'����G\�m�2�Vc4c0���WU'G\X��>A l]D�G\�
c4��	������WD�	��n�'D�UWC?R�^KD�C?R&�0�WD��a	�6^KC?UWG6�'D&cFL��WD��bX:R�UWU'���V�u6G\�2��X.C?�V�>	�G�����	������	?�S��CK���
U'�,^?G6CK�xefU'C?c �'D��u6�.ef�`�2R&v�£±�WU'���¢L�	���qx�'D&��U'�:efCKU'�uG6�{X:C?�V�>	�G6���`	���c4C��S� � 
®MuU'��^KG6C?���
efU'CKc��'D��nU'G6^KDZ�Y�2R&v�£±�WU'���¢A�l]D&��U'�:efCKU'��L��WD����VR�c�v���U`C�e]UW��^?G�C?���`G6�a�'D��n6�:ef� �SR�v�£f�'UW���
G+��	��0c4C��S� � � � ! � � 
 M��>A�  +�2C&Ls�WD��b6�:ef�t�2R�v&£±�WU'��� X:C?�V�>	�G6����	���c0C¢�2� � � � ! � � �
U'�,^?G6CK���:LN�SG6��X:��G��h�'D���_�C?U
�2�nX�	?�S��_]�4[�U'R&����qh	�_`	��h	��n�2C?c4�4[©CKG6�V�u	����'D&��6��	�y����
efU'CKc �'D&�mU'G�^?DV�`�2R&v�£±�WU'���¢L�	���qx_`D���UW�m6�.ef�]_`G6�WDa	�v©CKR���qxC�e � UW��^?G�C?���sefCKU]�WD��u6�:ef�
�2R&v�£±�WU'���¢A %weµ_]�n	Kq�q/�WD��uU'C�C?� �'C4�'D&G+�`X:CKR��Z�,LZ_��¥CKv��>	�G6�a�'D��mefC?�6C�_`G6�&^�U'��X:R&U'U'�,��X:�

� � � � � � � � �
�
P � � 
$M��� � �

�
P � � ��$M

l]D�� v�C?U>qV��U`X:CK��qZG��'G6CK��� efCKU��'D�G\� UW��X:R�UWU'����X:� 	�UW� � �WM � � �� M��fv���X�	�R��2� _]�YX�	����&C?�
�2[&6G6� 	¥U'�,^?G6CK�0C�eN�SG6d��uM��>LV	���q � � � ��M�� ®�C?^ ! � �@�2G���X:� G ep_]�`CK��6��¡��,��[�C?��� U'�,^?G6CK�
C?�a�'D��u�G+�2�,LZ�WD����b_]�nX�	��/CK��6�8D�	�y��¥CK���u[�	��WD/efUWC?c UWC�C?� �'C46��	�e�G��/�WD��u�'UW���?�>A

%@� ew	KX:��L¨vV�h�2�G6^KDZ�W6�Fc4CVqZG<ef�ZG���^b�'D���� ,&	�c4[����efU'C?c ��D�	�[��W��U FG6�YG+�m��C?�uD�	�U>q
�'Ct�2��� �'D�	��`	u_]CKU>�2�W£@X,	?�2�Y� ,Z��X:R��'G�C?�4�W	��'G\�������s�'D&�m	�v©C�y��mUW��X:R�UWU'����X:�`_`G6�WD0�+'�R�	�6G6�S�p³
T�C?U�[�	�U'�'G\X:R�\	�U�yK	�6R&����C�e � � ��LV�'D�� � ,V��X:R��WG6CK�4�2�>	�U'�
�svV���2[&6G6�W�'G���^u�'D�� U'C�CK�]U'�,^?G6CK�
	���qg¡�����[�G���^xv�C?�WD D�	�6y����.A0¬ � ,Z�Y�'D��4U'G�^?DV���SR�v�£f�'UW���0G\�m� ,Z[&6C?UW��q�	?X�X:CKU>qZG���^b�'C 	
_]CKU>�S�'£wX�	?�S�`� ,Z��X:R��'G�C?� � � � ! � � 
xM��
L?_`D�G�6�]�WD��]��:ef�¨D�	� epU'��c8	�G�����R��V�'CKR�X�D&��q�A�l]D&���
�'D&��U'G6^KDZ�n�SR�v�£f�'U'�,��G+�m[�U'R&����q�LN	���q �WD��0��:ef�Y�2R�v�£f�'UW���4G+�m� ,V[�6CKU'��qh	KX�X:C?U
qZG6�&^/�WCa	
_]CKU>�S�'£wX�	?�S��� ,V��X:R&�'G6CK� � � � ! � � �
A % ��qZ����q�L�efC?U��WD�G+��� ,Z��X.R��'G�C?��_]�`D�	�y�� � � � � � � � � !
� � � ! � � 
$M��� � � � ! � � � $MKA



��������� � ��� ��� ������� � � � ��
���� ��� � ������� ��
�������� � � � � ´ �

l�C4�SC?�y��m�'D�G\�]U'��X.R�U'UW����X:��LKG6�]G\�]��	?�SG6��U��'C�_�C?U'¡4_`G6�WD � � �"! 6C?^ ! ���WD�	��b_`G6�WD��
G6�
�2��<eWA¨Eg�`�WDZR��µqZ� �������'D��]efR&��X:�'G�C?���:� � � � � � �"! � �@P���� � �>L�	���q��'D����n�'D�G\��efR���X.�'G6CK�
�'	��'G\�������`�'D&�¥UW��X:R�UWU'����X:�

�.� � � � � ��.� � 
$M � � 
$M�� ��.� � 
$M � � � $M

_`G6�WDFv�C?U
qZ��UYX:C?��qZG6�WG6C?�����.� � � � � �Mn	���q��.� � ��M��  � efCKU���y��,U'� � � � A �]�,6C�_ _��
[�UWC�y��Y�'D�	��¤efCKUm	��Z� � � � �'D�G\�]+	K�2�`efR���X:�WG6C?�a�W	��'G\�������	 �

��
� � � � � � � � 	 �  �
� 


E���[�U'C�y����'D&���2��v�C?R&��q��mvZ�aG6��qVR�X:�'G�C?�hC�y���U v�C?�'D � � � A�%@�uX�	��hv��4y���U'G ����qb�'D�	��
�'D&�¥v�CKR���q���D&C?+q0efCKU��WD��uv©CKU>qZ�,U X:C?��qVG6�'G�C?��� �2G���X:�

� 2� �  � � �.� � � � �  M � � 2�� �� �  M
	���q � � � �  � � �.� � ��M��� � � � � � �� �  � $M

T�C?U`�WD��uG6��qZR�X:�'G�C?�a�2�W��[¨L�_]�YR��2�u�'D&�¥G\qZ���V�'G��2� ��� ���  ��� ������  ��� ���� ��� ��A� m�W�2R�c4�u�'D�	��
�'D&�u	�v�C�y��mv�C?R���q��¤D&C?+q0efCKU`	��V�x[�	�G6U ��� � � � _`G6�WDx��G6�WD���U ��� � � CKU � � � ��L&	���q
_]�u[�UWC�y��m�'D�	��`�'D��,�b	�\�2C�D�CK+qkefCKU`�'D��u[�	�G6U � � ��A�T�C?U`�WD��u6C�_]��U�v�C?R���qpL©_��¥D�	�y��

�.� � � � � ��.� � 
�M � � � ��.� � 
�M � � 
�M�� nM�� 	 � 
$M
� 
  	 � 
$M

� 
$M�
 nM  	 �
��
 �M�� 	 �

��

	���qkefC?U`�WD��uR�[�[���U v�C?R���qb_]�uD�	�y��

�:� � � � �  �:� � 
$M � � � ��:� � 
$M � � 
$M���$M
�

	 �  � 
$M
� 
  	 �  � 
�P

� 
$M 
 $M

�
	 �  � 
$M

� 
  	 �  � 
$M
� 
$M 
  	 �  �

� 

E��m�'DVR��]X.C?��X:�R�qZ�m�WD�	����'D��Y_]C?U
�2� X�	K�2�m� ,Z��X.R��'G�C?�4�'U'�,�uX:C?�V�>	�G6����v����S_]����� ����� � � �� �
	���q ����� � � � � �� � UW��^?G�C?���.A¤I�G���X:�mefC?U ��	KX�DbU'�,^?G6CK�FG��/�WD����WU'���u_���X,	��FD�	�y��n	���c4C��S�
M�P �  M¥�CVX�	��G6d�	��'G6CK�bDZ�V[�C?�'D&���2���`	���q � [�U'R&��G6��^�DV�V[©CK�'D����2���.L��'D����b_��¥^K���



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

���������	��
 ���� �����u#&¦Z-��:�.%Y"2*��&�>9�"?5+���'(,3 (.�@5S�'(.5+(u3+#F�.���.%:�x�����W=,¦)5w3+"�#h"2* 5°�����?; ª�"?�
%.365°�&- 3 (��?5�-�"�(.5µ�'M O � �M��  � ��� � � � � �� ���������.%>��� 3 (Y5°���`(,3����Y"2* 5°���Y3+#�9p¦�5�%>�fª�3+"�#
��#�! � 3 (�5+����-�����3+-�¦Z- #�¦Z-��:��%0"2*1%��fª�3+"�#)(����&3+=>� ��%������@9�5Y"�#g5+����=,¦Z%.%��.#V5`;<3 (.5
�?5]5+����(,��-0�u5w3+-0�n!�¦V%:3+#?ªx5+�&3 (����¢�W=�¦)5w3+"�#©|


