
� �������	�	
���
��	
���������������������������� �	
"!$#&%�')(+*,%-�/.
0&1 �2��354�67�8�9
���� 1 �

:<;>=@?BA�CED F/DHGIAKJMLINK?POQNRATSUD VBAKLIW�XZY\[TWKX>]_^Q?PWRAT`2D V
acbIdfe	g_hji	kflnm�g_oHprq@ktsuovdxwzy_bzdfePg_h{iPkflTy>|�}�~	�r�P�r�/���	�z�r�r�I�	�I���z�I�P�r���x������y� m�g_o�p�q@ktsuovdxw/iPh\�noHg_g�q�sui	dfeByT�noHg_g�q�e	�>i��HoHs�yK�n���P�P�B�P�����	�I�I���I�z������� �	�B�\�¡�����R¢
£ �r�z��¤r�z�P�I�r������� ���B�\�x���P�
¥&¦�§©¨>ªT«�¬�­�®¯¨T°t«©§
± ?P²	?	W�=�XT³´^@?P²�=�W�[TµU?P^Q³j²	LB¶)OQ³´µ·[T¶jLz=Q³{¸BW5¹ º)»�CT¼½¸B¾/¶jLI^@]B?¿W�[Tµ·À�?P^�¸I¾·OQ¸B¶{³{XÁ;KLI^Q=Q³´Â
²�¶{?POn³´W�=@?	^�LB²�=@³´WK]¿=@NT^Q¸_[T]BNÃLMÄK[K³{XÃµU?PX>³{[TµÅÀ�Æ$Ç_¸_OQ?	;TNÈLIWKXÃ²�¸B¶{¶jLIÀ¯¸B^�Lz=Q¸_^@OZÉ�ÊBA©ËrÌ
OfNT¸zÍÈ=@NKLz=ÎLÏ¶jLrÆB?	^©¸I¾RNT?�LrÐ�Æ·;KLI^Q=Q³j²�¶{?POÑÍ�³´=QNcÄK[K³{X�Of=Q^@?PLBµU³´WT]·LIÀ¯¸zÐB?<³´=�²PLIW�X>?PÐB?	¶{¸B;
S2?	¶{Ð�³{W>ÂuÒ<?P¶´µUNT¸_¶�=@Ó½¹¡S)ÂÔÒ)¼<³{WKOf=@LIÀK³´¶{³�=tÆ�ÍÎLrÐB?�O<Í�NT?P^Q?�LBO)L�¶jLrÆB?P^�¸B¾©;KLI^Q=Q³j²�¶{?PO)LIÀ¯¸zÐB?
L�¶{³´]_N_=@?	^)ÄK[T³jX¿XT?	ÐB?P¶´¸_;KO ± LrÆ�¶´?P³´]_N>ÂÔ`�LrÆ�¶´¸_^�³´W�Ot=�LIÀT³{¶´³´=tÆBD�Ò�¸zÍÑ?PÐB?	^�AK;¯?	^Q¾Õ¸B^@µU³´WK]�¾Õ[T¶{¶
º�»)C$¸B¾�µU³´¶{¶{³´¸_WKOn¸I¾)XT³{OQ;�?P^@OQ?PXÖ;KLI^Q=Q³j²�¶{?POn³{WÈL¿=Q[K^QÀT[K¶´?PW_=UÄK¸zÍ×¹Õ?BD ]KDØOQ;T^�LrÆÙ²	¸BµnÂ
ÀT[KOf=Q³{¸BWRA¯¶´³jÚ�[T³jXMLz=@¸BµU³´Ó�Lz=@³´¸_WRA�OQ;T^�LrÆZ²�¸�Lz=@³´WT]�ATÄK[K³{X>³{Ó	?�X�À¯?PX¿²	¸Bµ·ÀT[KOf=Q³{¸BWRA¯LI?	^@¸_OQ¸B¶
=Q^�LIWKOQ;�¸_^f=�¼n³{OÛ²�¸BµU;T[T=@Lz=@³´¸_WKLI¶{¶{ÆÖ³{W_=@?	WKOQ³{ÐB?BDÑÜT¸B^ZOf[K²�N�LB;T;T¶{³{²PLz=Q³{¸BW�O	A�=@NT?M;KLB^f=@³{²	¶´?
Of³{Ó	?Ï³jO�=tÆ�;K³{²PLI¶{¶´Æ�OfµcLB¶´¶{?	^�=@NKLIWM=QNT?·]B^@³{X�ÂÔ^@?POQ¸B¶{[>=Q³{¸BW½[KOQ?PX�¾Õ¸_^<=QNK?/²�¸_µn;K[>=@LI=Q³{¸BWM¸B¾
=QNT?�²�¸_W�=Q³{W�[K[TµÝÄK[T³jX�DßÞ<W�X>?	^n=QNK?POQ?�²	¸BWKXT³�=@³´¸_WKO	A�=@NT?Z;�LI^Q=Q³j²�¶{?POULI^@?½àPá�â@ã�äråuæÙLIWKX
Of¸_µn?7OQ¸B^Q=�¸I¾�OQ[TÀT]_^Q³jXZµn¸>X>?P¶´³{WT]c³jOÎWT?P²	?PO@OQLB^QÆU=@¸cOf³{µ/[T¶jLz=@?2=QNT?P³´^�µU¸B=Q³{¸BWRD
`ÎNT?èçf;¯¸B³{W�=fÂÔ;KLI^Q=Q³j²�¶{?Pé½LBO@Of[Kµn;T=Q³{¸BWÙ³{O/²�¸BµUµU¸BWK¶´Æê?	µU;T¶{¸zÆB?PXêÍ�NT?P^Q?U¾Õ¸_^@²	?PO2¸BW

=QNT?ÎX>³jOf;¯?	^�Of?�XÏ;TN�LBOQ?�LB^Q?�²�¸BµU;T[T=Q?PXÏ=QNT^@¸B[K]BNÏµU¸>X>?	¶>²	¸�?	ë�²�³{?	W�=@OPDz`ÎNT?Ñ?	ì¯?�²�=�¸I¾T=@NT?
;KLI^Q=Q³j²�¶{?POØ¸_WU=QNT?�²	LI^@^@³´?P^Ø;TNKLBOQ?�³jOß^@?	;T^@?POQ?	W�=Q?�XnÀ�ÆUL)¾Õ¸B^�²�?<LB;T;T¶{³´?�XcLz=ß=@NT?�í�î�ï�ðuäzñråuæ
¸I¾©=@NT?c;KLB^f=@³{²	¶´?_DEÜK¸B^ÏX>³{¶{[>=Q?c;KLB^f=@³{²	¶´?n¶{¸_LBXT³´WT]�O)Í�³�=@NÙOQÍ�³{^Q¶{³´WK]KA�Of?P;KLI^�Lz=@?PXMÄK¸zÍ<O)³´W
L¿²�¸�Lzò>³jLI¶©²	¸Bµ/ÀK[KOt=@¸B^n²�¸BµU;T[T=Q?PXÖ[KOQ³´WT]êY\óÑCè¸I¾<;¯¸B³{W_=QÂx;�LI^Q=Q³j²�¶{?POPA8:<;T=Q?èô�õ/öI÷´ø�É ùzÌ
³´WKXT³{²PLz=Q?�X�]B¸�¸>XêLB]B^@?	?	µU?PW_=2Í�³´=QNÙ=QNK?c?�ò>;�?P^Q³{µU?	W�=@LB¶ßXTLz=�LTDRÒ�¸zÍÑ?PÐB?	^�A¯¾Õ¸B^7µU¸>X>?	^QÂ
Lz=Q?Z¶´¸�LBX>³{WT]�OÏLIWKX$Í�LB¶´¶´ÂxÀ¯¸B[KWKX>?PX�Ä�¸zÍ<O	AØC�?	]_[T^�L$ô�õÏöz÷{ø<É úzÌ�N�LrÐB?ÛOQNT¸zÍ�WÙ=QN�Lz=/=@NT?
;�¸_³´W�=fÂÔ;KLB^f=@³{²	¶´?2LI;T;K^Q¸rò>³{µULI=Q³{¸BWc¾ LB³´¶jOÑ=Q¸U;T^@?PX>³j²�=Î=@NT?)=Q[T^@ÀT[T¶{?	WK²	?2µn¸>X>[K¶{LI=Q³{¸BWZ²	¸BµnÂ
;KLI^@?PX·=Q¸7?	ò>;�?P^Q³{µU?	W�=@LB¶TÐzLI¶{[T?POPDIûuWc¸B^�X>?P^�=Q¸Ï²	LB;>=Q[K^Q?Î=@NT?�O@LIµU?�¶´?PÐB?P¶T¸I¾E=Q[K^QÀT[K¶´?PWK²�?
µn¸>X>[K¶{LI=Q³{¸BWÖ¸_ÀKOQ?	^@ÐB?PXÙ³{W$?	ò�;¯?	^@³{µn?PW�=@OPA�³´=UÍ�L_OÏ^@?PÚ�[T³{^Q?�XÙ=Q¸�LI^Q=Q³´ü�²�³jLI¶{¶´ÆÙ³{WK²�^@?PL_Of?
=QNT?7;KLB^f=@³{²	¶´?7¶{¸_L_X>³{WT]_OÎÀ�ÆÛLBW½¸_^@XT?	^Î¸I¾�µcLI]BWK³�=@[KX>?7Í�NT?PW½[�Of³{WT]U=QNK?7;�¸_³´W�=fÂÔ;KLB^f=@³{²	¶´?
LI;T;T^@¸_L_²�NZÉ úIÌÔDIûuWcLBXTXT³�=@³´¸_WRAI³´¾�=@NT?�;KLI^Q=Q³j²�¶{?<OQ³´ÓP?�³jOØ]_^Q?�Lz=Q?P^�=QNKLBWUS2¸_¶´µU¸_]B¸B^@¸zÐ2OQ²PLI¶{?BA
Of³{µU;T¶´?)X>^�LI]�ýz¶´³´¾þ=Ñ¶jLrÍ<Oß[�Of?�Xc³´W�=QNT³jOÎLI;T;T^@¸_L_²�NcX>¸/WT¸B=�²PLI;>=@[T^Q?�=QNT?�[TWKOf=Q?�LBX>ÆUÍÎLIÿB?
?�ìE?P²�=�OÏÉ ��A��zÌÔD
ûuW$=QNK³{OnÍ�¸B^@ÿêÍ�?½LI=f=@?	µU;>=U=Q¸ê?�ò�=Q?PWKXè=@NT?�;�¸_³´W�=fÂÔ;KLB^f=@³{²	¶´?½LI;T;T^@¸rò>³´µcLI=Q³{¸BWèÀ�Æ

LB²	²	¸B[TW�=@³´WT]�¾Õ¸_^Ï=@NT?cüKWT³´=Q?	ÂÔOQ³{Ó	?�¸B¾�=@NT?Û;�LI^Q=Q³j²�¶{?POÏLBWKX�=QNT?½²�¸_^Q^@?POQ;�¸_WKX>³{WT]�ÐB¸_¶´[TµU?
X>³{OQ;T¶jLB²	?	µU?	W�=·¹�����¼�¸B¾�=QNT?n²	LI^@^@³´?P^�;TNKLBOQ?BDE:�²P²�¸_^@X>³{WT]_¶´Æ_A>=QNT?n²	LB^Q^@³´?P^�;TNKL_Of?/²	¸BW�=Q³´Â
W�[K³�=tÆÛLBWKXZµn¸_µU?	W�=Q[Tµ ?PÚ�[KLz=@³´¸_WKOÎLI^@?�µU¸>X>³´üK?PXÛ=Q¸U³{WK²�¶{[KX>?�� � DT`ÎNT?)¾Õ¸B^@µ/[T¶jLz=@³´¸_W



� }Ñ�Bdtq�y��Ue
	_q�s�	�y
������g�l��	ktq�g
Í�L_O�¸B^@³´]_³´W�LI¶{¶´Æ�;K[>=�¾Õ¸_^f=@N�À�Æ½º�[KÿB¸zÍ�³j²�Ó�É���Ì8³{W�=QNK?·²�¸_W�=Q?�ò�=<¸B¾ØOQ;T^�LrÆÛOQ³´µ·[T¶{LI=Q³{¸BWKOPD
Ò<¸zÍ�?	ÐB?P^PAE=@NT?Û;�LI^Q=Q³j²�¶{?cÐB¸B¶{[TµU?c¾Õ^�LB²�=Q³{¸BWKOÏLB^Q?c¸B¾þ=Q?PWèWT?	]_¶´?�²�=Q?�XÙ¸zÍ�³´WK]�=Q¸�=@NT?Û³{W>Â
²�^@?PLBOQ?PX�²�¸_µU;T¶´?	ò>³�=tÆM¸B¾Ñ=@NT?c]B¸zÐ_?	^@WT³{WT]Û?�Ú_[�Lz=Q³{¸BW�O7LBO7Í�?	¶{¶ßLBO7W�[TµU?P^Q³j²	LB¶ßOt=@³�ìEWT?PO@O
=QNT?PÆÈ³{µU;�¸�Of?ê³´W�=QNT?ÙX>?	W�Of?¿OQ;T^�LrÆÃ^@?	]_³´µU?_D�C�?PÐB?	^�LI¶)Ot=@[KX>³{?POZ¸BW�X>?PWKOQ?¿]B^�LIW�[T¶jLI^
ÄK¸zÍ<O�É �TA��>A�Ê��rÌ�[KOQ?�=@NT³{O�µU¸>X>?	¶¯¾Õ¸_^�¶jLIµU³{WKLI^ÑÄK¸zÍ<OPD�C>³´µU³{¶{LB^Ñ¾Õ¸_^Qµ·[T¶jLz=Q³{¸BWÛNKLBOÑÀ�?P?	W
LI;T;T¶{³{?PXn¾Õ¸B^ÑÀT[TÀTÀK¶´ÆnÄK¸zÍ<OßLI=©¶{¸zÍÃÀT[KÀTÀT¶{?�²�¸_WK²�?PW�=Q^�Lz=Q³{¸BW�O�=Q¸Ï³{W�ÐB?�Ot=@³´]�Lz=Q?Î=@NT?<?	ì¯?�²�=
¸I¾�ÀK[TÀTÀT¶{?PO�¸_WnX>^�LI]�^Q?�X>[K²�=Q³{¸BWn³´W·=Q[T^@ÀT[T¶{?	W�=�ÄK¸zÍ<OÎÉ´ÊBÊ�ÌÔDIÒ<¸zÍ�?	Ð_?	^�A	=@NT?POQ?�Ot=@[KX>³{?POØX>¸
WT¸I=©³jX>?PW_=@³�¾ÕÆn=@NT?<?�ìE?P²�=@OÑ¸I¾E=QNK?�ÄK[T³jX�X>³jOf;K¶{L_²�?	µU?PW_=ÑÀ�ÆnX>³jOf;¯?	^�Of?�XU;TNKL_Of?�²	¸BµU;KLB^Q?�X
=Q¸n=QNT?7;¯¸B³{W�=fÂÔ;KLI^Q=Q³j²�¶{?POPD�ûuW½=QNT?2¾Õ¸_¶´¶{¸zÍ�³´WK]nOQ?P²�=Q³{¸BWKOPA�=QNT?2µcLz=@NT?	µcLI=Q³j²	LI¶�µU¸>X>?P¶\LIWKX
W�[Kµn?P^Q³j²	LB¶<OQ²�NK?	µU?�LI^@?�XT?PO@²�^@³´À¯?PXÃ³´W�ÀT^@³{?�¾tD©`ÎNT?�µU¸>X>?P¶<³{OÛLI;T;T¶{³{?PXÖ=Q¸$OQ³´µ·[T¶{LI=Q?
]B^�LrÐ�³´=@LI=Q³{¸BWKLB¶>Of?	=f=Q¶{³{WT]ÏLIWKX·ÄK[K³{X>³{ÓPLI=Q³{¸BWUÀ�Æ��t?	=ß=Q¸7ÐzLI¶{³jXTLz=@?Î=QNT?<W�[TµU?P^Q³j²	LB¶TOQ²�NT?PµU?BD
»<?�ò�=�Í�?�²�¸BµU;T[T=Q?�;T¶jLIWT?���¸B³jOQ[T³´¶{¶{?ÛÄK¸zÍ Í�³�=@NÃ^@³{]B³jXÃOQ;TNT?P^Q?�OnLI=c=QNT?�À¯¸I=Q=Q¸Bµ9=Q¸
OfNT¸zÍ ;KLI^Q=Q³j²�¶{?7X>³jOf;¯?	^�OQLB¶RLIWKXZ¶{³�¾þ=�D

�! #"�¨%$�&(')"�¨T°f®*",+.-�«ßª�'&­/+0"�¨T°t«Ñ§
`ÎNT?©¾Õ¸_^Qµ·[T¶jLz=Q³{¸BW·X>?PO@²�^@³´À¯?PX/À�?P¶´¸zÍÃ²�¸BW�Of³jOt=�O\¸B¾T=QNK?�ó©[T¶´?P^Q³jLIWÏÄK[T³jX/LIW�X/Y\LB]B^�LIWT]_³{LBW
;KLI^Q=Q³j²�¶{?2?PÚ�[KLz=@³´¸_WKOPA�LBWKX½LB²	²	¸B[TW�=�O©¾Õ¸_^Î=QNT?7X>³jOQ;T¶{L_²�?Pµn?PW�=Î¸B¾\=@NT?2ÄK[T³jXÛÀ�Æc=@NT?7;KLB^fÂ
=Q³j²�¶{?PO<L_OÎÍÑ?P¶´¶RL_O�=QNT?7µU¸BµU?PW_=@[Tµ ?	òT²�NKLIWT]_?�À¯?�=tÍ�?	?PWÛ=@NT?	µÝÉ´Ê�Ë�ÌÔD

13254�687�9;:=<?>(7%9�@�ACB3D(7�E�FHGJI(9
`ÎNT?2ÄK[T³jX½µUL_OQO�¾Õ¸_^�[TWT³´=<ÐB¸_¶´[TµU?7O@Lz=Q³jOfüK?PO�LU²�¸_W�=Q³{W�[K³�=tÆ�?�Ú�[KLz=@³´¸_WRAKK�ð ¹5L � � � ¼NMPORQB¹5L � � � D � ¼TSU� ¹fÊ�¼
Í�NT?	^@?VL � A�� � AKLBWKX D � LB^Q?)=@NT?2ÄK[T³jX�X>?	WKOQ³´=tÆBA>ÐB¸_¶´[Kµn?)¾Õ^�LB²�=Q³{¸BWRATLBWKX½ÐB?	¶{¸>²�³´=tÆBA�^@?�Â
Of;¯?P²�=Q³{ÐB?	¶{ÆBDI`ÎNK³{O�³{WKX>³j²	Lz=@?PO�=@NKLz=�=QNK?ÎLrÐ_?	^�LI]_?ßÐB?P¶´¸>²�³´=tÆ2üK?P¶{X·¸I¾T=@NT?ÎÄK[T³jX·;TNKLBOQ?ÎX>¸�?PO
WT¸I=©O@Lz=@³{Of¾ÕÆÏ=@NT?�X>³{ÐB?P^Q]_?	WK²	?�Âx¾Õ^Q?P?�²	¸BWKX>³´=Q³{¸BWU?PÐB?	WU³´¾�ÍÑ?�²�¸_WKOQ³{X>?P^©LIWU³{WK²�¸_µU;T^Q?�OQOQ³{ÀT¶´?
Of[KOQ;¯?	WKX>³{WT]UÄK[K³{X�D�`ÎNT?2;KLI^Q=Q³j²�¶{?2ÐB¸B¶{[TµU?)¾Õ^@L_²�=@³´¸_WRA��XWYS Ê[Z\� � ³{O�XT?�üKWT?�X�LBO

�XWYS Ê]J^`_ acbdegf G ] Wih ekjJl ¹ Zm npo Zm n e ¼ ¹xËB¼

Í�NT?	^@?©=@NT?<OQ[TµUµULI=Q³{¸BW·³{O�¸zÐ_?	^�LI¶{¶>;KLI^Q=Q³j²�¶{?POrq W DIÒ<?P^Q? Zm n e ³jO�=QNK?�;�LI^Q=Q³j²�¶{?Ñ¶{¸>²	Lz=@³´¸_WRAZm n =@NT?�²	?	W�=Q^@¸B³jXn¸I¾\LÏ²	¸BW�=Q^@¸B¶TÐ_¸B¶{[TµU?BA ] Wih e =@NT?�Ð_¸B¶{[TµU?<¸I¾\L7;�LI^Q=Q³j²�¶{?BA_LBWKX ]J^`_ =@NT?ÐB¸B¶{[TµU?M¸B¾7=QNT?ê]B^@³{X�²	?	¶{¶�²�¸_W�=@LI³{WT³{WT]è=@NT?¿;KLB^f=@³{²	¶´?ê²�?	W�=@^Q¸_³{X�D�`ÎNT?M³{W�=Q?	^@;¯¸B¶jLz=Q³{¸BW
¾Õ[TWK²�=@³´¸_W�?�ìE?P²�=Q³{ÐB?	¶{Æ$=@^@LBWKOf¾Õ?	^�OcY\LI]_^@LBWT]B³jLIWÈÚ�[KLIW�=Q³´=tÆ$=@¸è]B³{ÐB?�LIW�ó©[T¶´?P^Q³jLIWÃüK?P¶{X
¸BW½=QNT?/[TWKX>?P^Q¶{Æ�³´WT]c]_^Q³jX½LIWKX½³jO�X>?	üKWT?PX½¶jLz=@?	^�DK`ÎNT?7ÄK[K³{X½µU¸BµU?	W�=@[Tµ ?�Ú�[KLz=@³´¸_W½³jO
]B³{ÐB?	W�LBO KK�ð ¹5Ls�
��� D �_¼NMPORQ�¹tL����C� D � D ��¼TSuZ\O ¹5�C�;vE¼NMPORQB¹5wN�yx ^ ¼NM{z ¹¡ù_¼



| oHg_oHdtq~}ÔbIo���q��c�Tq��@dtsßo�g.����i�}��c	�e	suq | �Hig�ßs �
Í�NT?	^@?YvÃ³{O/=QNT?�LrÐB?P^@LB]B?U;T^@?PO@Of[K^Q?_ANw � ³{O·=QNK?ÛÐ�³{O@²�¸�Of³´=tÆ�¸I¾<=@NT?�ÄK[K³{X�AØLBWKX�x ^ SO D ^ MUO D(�^ =@NT?·LrÐ_?	^�LI]_?)X>?	¾Õ¸B^@µcLz=Q³{¸BWTÂx^�Lz=@?7¸I¾�=QNT?/ÄK[T³jX�ÂÔ;KLI^Q=Q³j²�¶{?/²�¸_µU;�¸�Of³´=Q?_A D ^=QNT?U²�¸_µn;¯¸_OQ³´=Q?nÐB?	¶{¸>²�³´=tÆ�¸I¾ß=@NT?·µU³´ò�=Q[T^@?½É´Ê�ËrÌxA�LIW�X�� =@NT?n¾Õ¸B^�²�?/;¯?	^2[TWK³�=2ÐB¸_¶´[TµU?
?�ò>?	^Q=Q?�XÛ¸_WÛ=@NT?2ÄK[T³jX�À�Æ�;KLI^Q=Q³j²�¶{?POPD

132�1 x FH9
�T@
�i9
@s�N:�<?>�7%9�@8ACB3D�7�E
F5G�I�9
`ÎNT?�³´W�X>³´Ð�³jX>[KLB¶>;KLI^Q=Q³j²�¶{?Î;�¸�Of³´=Q³{¸BWKOØLBWKXnÐB?P¶´¸>²�³´=Q³{?PO�²PLIWUÀ�?Î¸_À>=@LB³´WT?�XnÀ�Æ·Of¸_¶´Ð�³{WT]�=@NT?
¸B^�X>³´W�LI^@Æ�X>³�ìE?	^@?	W�=@³{LB¶�?PÚ�[KLz=@³´¸_WKOÎ³{W�Y8LI]_^@LBWT]B³jLIWc¾Õ^�LIµU?PÍÑ¸_^Qÿn¾Õ¸B^�?PLB²�NZ;KLI^Q=Q³j²�¶{?Xv\�

æ
æBð ¹5�JWI¼�S D W�� �pW ææ_ð ¹ D WI¼TS��3W ¹ ú�¼

Í�NT?	^@?�� W ³jOÏ=@NT?Û;KLB^f=@³{²	¶´?Z;�¸�Of³´=Q³{¸BW\A D W =@NT?½;KLI^Q=Q³j²�¶{?ÛÐ_?	¶{¸�²	³�=tÆ_A(z W S�� Wi��W =@NT?
=Q¸I=�LI¶¯¾Õ¸B^�²�?2LB²�=Q³{WT]n¸BW�=@NT?);KLI^Q=Q³j²�¶{?�¸B¾\µcLBO@O�� W ATLIWKX ��W ³jOÑ=QNT?2;KLB^f=@³{²	¶´?2LB²P²�?	¶{?	^�LzÂ
=Q³{¸BWRDz`ÎNT³jO8²	¸BWKOQ³jOt=�OR¸I¾K=QNT?�Ot=�LIWKXTLB^@XÏN�Æ>X>^@¸>X>Æ�WKLIµU³j²ßX>^�LI]�¾Õ¸_^@²	?BArX>Æ�WKLIµU³j²ß;T^@?PO@OQ[T^Q?
]B^�LBX>³{?	W�=PA�]B^�LBXT³´?PW_=�¸I¾�Ð�³jO@²�¸B[�OÑOf=Q^@?PO@O©³{WZ=QNT?)ÄK[T³jXZ;TNKLBOQ?BA�L·]B?	WK?	^�LI¶{³´ÓP?PXcÀT[K¸zÆ_LIW�²�Æ
¾Õ¸B^�²�?BAz³{W�=Q?P^fÂÔ;KLI^Q=Q³j²�¶{?Î²�¸B¶{¶{³{OQ³´¸_W·LBWKX/?	ò�=Q?	^@WKLB¶>À�¸>X>Æ/¾Õ¸B^�²�?POÎ¹ ]B^�LrÐ�³´=tÆT¼�DrûuWn=QNT?Î;T^@?POQ?	W�=
ÍÑ¸_^QÿEAKÍ�?/L_OQOQ[TµU?Ï=@NKLz=�=QNT?n;KLI^Q=Q³j²�¶{?7¾Õ¸_^@²	?PO�²	¸BWKOQ³jOt=)¸I¾©X>^�LI]�A�²�¸_¶´¶{³jOf³{¸BWMLBWKX�]B^�LrÐ�³�Â
=@Lz=@³´¸_WKLI¶ßL_²	²	?	¶{?	^�Lz=Q³{¸BW\A¯LBWKX¿WK?	]B¶{?P²�=ÏLI¶{¶Ø¸I=QNK?	^)=Q?P^QµcO2³{W�¸_^@XT?	^�=Q¸�³´W�Ð_?POf=Q³{]_Lz=@?/=@NT?
?�ìE?P²�=<¸B¾\=@NT?7;KLI^Q=Q³j²�¶{?)ÐB¸B¶{[TµU?)¾Õ^@L_²�=@³´¸_WRDTÜT¸_^�NT³´]_N½XT?	WKOQ³�=tÆÛ^@LI=Q³{¸_O2¹tLyWy�iL��?� Ê��y�y��¼�A
=QNT?�Of?ÏL_OQOQ[TµU;>=Q³{¸BW�O�LI^@?�ÐzLI¶{³jX�É ùrÌ`� XW�S�¡YWÎ¹ D � Z D WB¼rZ£¢RÊ[Z L �L W(¤¦¥ M � ^ W�§ ¹��B¼
Ò<?	^@? � ^ W ³{Oß=QNT?�LB²	²	?	¶{?	^�Lz=@³´¸_WnX>[K?�=Q¸7³{W�=Q?	^QÂÔ;KLI^Q=Q³j²�¶{?Î¾Õ¸B^�²�?�O	DI`ÎNT?�Ot=�LIWKXTLB^@Xn?	ò�;K^Q?�OtÂ
Of³{¸BWZ¾Õ¸B^<X>^�LI]n¾Õ¸_^@²	?BA�¡ W A>³jO�[KOQ?PX¡ W S ù �N¨X© Ls�LyW�ª D ��Z D W ª« W o ¹5�_¼
Í�NT?	^@? ¨ © ³{O�=@NT?ÏX>^�LI]c²�¸�?	ëc²	³´?PW�=7É´ÊPùzÌxA¨ © S Ëzú« î�¬ Ê�M���§´Ê­� « î�®�¯ °�±�²W ³ �µ´ V ¯ °�¶� o¸· ñrä « î�WY¹ Ê��y��� ¹`�I¼Sº�%§ úBús�µ´ V ¯ °~¶� o¸· ñrä « î Wµ» Ê
���y� ¹5�_¼« W S ¹ ù ] W �zúy¼\¼ G~½�¾ ³jOÑ=QNT?);KLI^Q=Q³j²�¶{?�^�LBXT³´[KOPD�`ÎNT?�;�LI^Q=Q³j²�¶{? ± ?PÆ�WK¸B¶jXTO©W�[Tµ·À�?P^)¹ « î W ¼
³{OØ]_³´Ð_?	WcLBOPA « î W S�ËkLs�
�C� ª D ��Z D W ª « W �­wN�>D�`ÎNT?	^@?�³jOßLIWU³{WKX>³{^Q?�²�=Ñ²	¸B¶{¶´?�²�=Q³{ÐB?Î?	ì¯?�²�=³´Wn=QNK³{OßXT^@LB]�=@?	^@µ¿�IÍ�NT?	W·=QNK?	^@?�³{OßL2X>?PWKOQ?<²�¸B¶{¶{?P²�=@³´¸_W·¸B¾¯;�LI^Q=Q³j²�¶{?PO�;KL_OQOQ³´WK]�=@NT^Q¸_[T]BN
=QNT?�ÄK[T³jX�A�=QNK?�³{W�=Q?	^@;TNKL_Of?�µU¸BµU?	W�=Q[Kµ ?�òT²�NKLIWK]B?<=@?	^@µ ³´WZ?PÚ�[KLI=Q³{¸BW¿¹¡ù_¼©Í�³´¶{¶�²	LI[�Of?D � =Q¸)LI;T;K^Q¸�LB²�N2=QNK?Ñ;KLB^f=@³{²	¶´?©ÐB?	¶{¸>²�³´=tÆBA D W AP=QN�[KO�X>?P²	^Q?�LBOQ³´WK]�=QNT?ÎX>^�LI]<¸_W/L<;�LI^Q=Q³j²�¶{?BA
LZX>^�Lz¾þ=@³´WK]Z?	ì¯?�²�=PDR`ÎNK?·³{W�=Q?	^QÂÔ;KLI^Q=Q³j²�¶{?n²	¸B¶{¶´³jOQ³´¸_W¿OQ²�NK?	µU?·³jO)ÀKLBOQ?PX¿¸BW¿=QNT?cX>³jOQ²	^Q?	=Q?
?	¶{?	µU?	W�=ØLI;T;T^@¸_L_²�N7¸I¾*ÀÑ[KWKXTLI¶{¶�ÁÁC�=@^@L_²�ÿ2L_O�]B³{ÐB?	W/³´W½É �IÌxDz`ÎNT³jO�³{O�WT?�²�?PO@O@LI^@Æ�=@¸�ÿ_?	?	;
=QNT?Î;KLB^f=@³{²	¶´?Î²�?PW_=@^Q¸_³{XKO\¾Õ^@¸Bµ ¸zÐ_?	^@¶{LB;T;T³{WT]<?�LB²�N/¸B=QNT?P^PDz`ÎNT?Î³{W�=Q?	^@;TNKL_Of?ÑµU¸BµU?	W�=Q[Kµ
=Q^�LIWKOf¾Õ?	^Î¾Õ[TW�²�=Q³{¸BW�;¯?	^�[TWK³�=�Ð_¸B¶{[TµU?2³´W½?PÚ�[KLI=Q³{¸BWÙ¹ ù_¼�³jO�]_³´Ð_?	WZL_O



� }Ñ�Bdtq�y��Ue
	_q�s�	�y
������g�l��	ktq�g
zÂS Ê] ^`_ a bdegf G ] Wih e j l ¹ D �?Z D W ¼ ¹5�_¼

Ã!Ä ­/'£&RªK°Q®*",+Y #&�¨%$�«Î¬
ûuW�=QNT³jO�Í�¸B^@ÿEAßÍ�?MµU¸�XT³�¾ÕÆÈ=QNK?¿W�[TµU?	^@³{²PLI¶)OQ²�NT?PµU?�¾Õ¸B^�[KWKOt=@^Q[�²�=Q[K^Q?�X�A�LB^QÀK³�=@^@LB^QÆ
OfNKLB;�?�X/?P¶´?PµU?	W�=@OßXT?	ÐB?P¶´¸_;�?�X/À�Æ/J¿LINT?�OfN�ô�õ�öz÷´ø¯É´Ê	úzÌK=Q¸)=@LBÿB?Î³´W�=@¸2L_²	²	¸B[TW�=�=QNT?ÎÄK[K³{X
ÐB¸B¶{[TµU?Ø¾Õ^�LB²�=Q³{¸BWRD�Å�WµÀ�LB^f=@?POQ³{LBW2]B^@³{XTO\³´W2=@NT^@?	?�ÂuX>³{µU?	WKOQ³´¸_WKOPA	ÀT³{¶´³{WT?�LI^R³{W�=Q?	^@;¯¸B¶jLz=Q³{¸BW
¾Õ[TWK²�=@³´¸_WKOß[T=Q³{¶´³{Ó	³{WT]·Ëy��WK?	³{]BN�À�¸_^Q³{WT]2]B^@³jXn²	?	¶{¶{OØ=Q¸7³{W_=@?	^@;�¸_¶{LI=Q?<ó©[T¶´?P^Q³jLIWnüK?P¶{XKO�¾Õ^Q¸_µ
=QNT?½Y\LI]_^@LBWT]B³jLIWÙÚ�[KLIW�=@³�=@³´?�OÏNKLrÐ_?�À�?P?	W$[�Of?�X�É �KAÑÊ��rÌxD8ûuWÖLIWè?	ì¯¸_^f=·=Q¸M]_?	WT?P^@LB¶´³{Ó	?
=QNT?�Of?)³´W�=@?	^@;�¸_¶{LI=Q³{¸BWKOß=Q¸/[KWKOt=@^Q[�²�=Q[K^Q?�X�A>LI^@ÀT³�=@^@LB^QÆnOfN�LI;¯?PX�?P¶´?PµU?	W�=@OPA_Í�?�µcLBÿB?�[�Of?
¸I¾)L\Æ2LB[KOQOQ³jLIWÃXT³{Of=Q^@³´ÀK[>=Q³{¸BWÈ¾Õ[TWK²�=Q³{¸BW�²�?PW�=Q?	^@?PXÃLz=c=@NT?�;KLI^Q=Q³j²�¶{?�²�?	W�=@^Q¸_³{XÃLBOcLIW
³´W�=Q?P^Q;¯¸B¶jLz=@³´¸_WÛ¾Õ[KWK²�=@³´¸_W�LBWKXZ³{O�]_³´Ð_?	W½À�ÆBA

j l ¹H� o � W ¼ÇS Ê¬5ÈNÉ Ëk¼ ³ ¾ î n v�Ê�ZÌË ¾egf G ¹ n e Z n W­h e ¼tVË È V Í § ¹tÊ��_¼
Ò<?	^@?UÍÑ?�L_OQOQ[TµU?·=QNKLI= ] Wih e ¹ ]�^`_ LIWKXÙOQ?�=2=QNK?UüK¶�=@?	^ÏÍ�³jX�=@Nê=@¸�À�?c?�Ú�[KLI¶�=@¸Z=@NT?
¶´¸_WT]B?�Ot=�XT³{LB]B¸BW�LI¶R¸B¾�=@NT?·²	¸BW�=Q^@¸B¶\ÐB¸B¶{[TµU?Û¹`ÀÑF)¼�²�¸BW�=�LI³{WT³´WK]U=QNT?·;KLI^Q=Q³j²�¶{?BD¯`ÎNT?/³{W>Â
=Q?	^@;¯¸B¶jLz=Q³{¸BWc¸_;�?P^@LI=Q¸_^ß³{O�LI;K;T¶´³{?PXc=Q¸·LB¶´¶K=QNT?�WT?	³{]BN�À¯¸B^�Oß¸B¾�=QNT??ÀÑF ¹ÕN�LrÐ�³{WT]/LI=Ñ¶{?PL_Ot=
¸BWT?·]B^@³{X�WT¸>X>?n²�¸_µnµU¸_W�¼�D�C�³{µn³{¶jLI^)³´W�=Q?P^Q;¯¸B¶jLz=@³´¸_W�¾Õ[TWK²�=Q³{¸BW¿N�LBO<À¯?	?PW¿[KOQ?PXM³´W�=@NT?
²�¸BW�=@?�ò�=8¸B¾K^Q?�Of¸_¶´Ð_?PX7OQ³´µ·[T¶jLz=Q³{¸BW�O\¸B¾K;KLI^Q=Q³j²�¶{?PO�É´Ê���ÌÔDrûuW·LBXKX>³�=@³´¸_WRA j ³{O�WT¸_^QµcLB¶´³{Ó	?�X2=Q¸OQLI=Q³jOt¾ÕÆ¿ÎkÏ
ÐHÑ j l ¹5�ÌZÒ�3Ó h Ô ¼>æ ] S Ê_ATÍ�NT?	^@?7=@NT?Ï³{W_=@?	]_^@LI=Q³{¸BW½³{O�;�?P^f¾Õ¸_^QµU?PX½¸zÐ_?	^<LI¶{¶
=QNT?ÏWK?	³{]BN�À�¸_^@OÎ¸B¾ÇÀÑF·D�`ÎNT?2ü�WKLI¶\Of=Q?P;�³{O�WT?P²	?PO@OQLB^QÆU=@¸c?	W>¾Õ¸_^@²	?7µUL_OQO7¹ ¸B^<Ð_¸B¶{[TµU?�¼
²�¸BW�Of?P^QÐzLz=@³´¸_WRDP`ÎNK?©^@?POQ[T¶�=@³´WK]��XW<Í�³{¶´¶�À¯?ÑOQµn¸�¸B=QN/LBWKX7µcLBO@OtÂu²�¸_WKOQ?	^@Ð�³{WT]�LBOR=QNT?�;KLB^fÂ
=Q³j²�¶{?PO<µU¸zÐ_?�¾Õ^@¸Bµ ¸BWT?µÀÑF =Q¸ÛLBWT¸I=@NT?	^�D�Õê?/[KOf?·LIW�³´µU;T¶{³j²�³´=�OQ²�NK?	µU?2¾Õ¸B^�=@NT?7ÄK[K³{X
Of¸_¶´Ð_?	^�A�NK¸zÍÑ?PÐB?	^�A�=QNT?�³{W�=Q?P^Q;TN�LBOQ?½µU¸_µn?PW�=Q[Tµ�?�òT²�NKLIWK]B?Z=Q?	^@µcOcLI^@?½=Q^@?PLz=@?PXÃ?�ò�Â
;T¶´³j²�³´=Q¶{ÆBD�`ÎNT?7;KLI^Q=Q³j²�¶{?2?PÚ�[KLI=Q³{¸BWKO�LB^Q?)³´W�=@?	]B^�Lz=@?PXZ[KOQ³´WT]n=@NT³´^�X�ÂÔ¸B^�X>?	^ ± [KWT]B?	ÂÔS2[>=Q=@L
OQ²�NT?PµU?POÛ¾Õ¸B^�Ö
×_ôuÂuOQ¸B¶{ÐB?	^�OPDÑ:�=�?PL_²�N ± [TWT]_?�ÂuS2[>=f=�LÖOf=Q?P;RA�=QNT?�;KLI^Q=Q³j²�¶{?POZÍ�?	^@?¿^@?�Â
¶´¸>²	LI=Q?�X½LBWKXÛ=QNT?Ï²	¸B¶{¶´³jOf³{¸BWZ¾Õ¸B^�²�?2ÍÎLBOÎ^@?�Âu²�¸_µn;K[>=Q?�X�D�Õê?/[KOf?)=@NT?/Y\LB]B^�LIWT]_³{LBW�;KLB^fÂ
=Q³j²�¶{?2=Q^�LB²�ÿ�³´WK]nLB¶´]_¸B^@³�=@NTµ X>?	Ð_?	¶{¸B;¯?PX½³{W�É ùzÌÔD

Ø�ÙÂ&NÚ�­/+t¨%ÚÛN254�Üµ7%9�@Ý4JÞ,6Ì�i7�ßcFtE
7%E
FHGJI�7%à/ác@
E
E
àHF5I ¥Õê?�üK^@Of=ÑOQ³´µ·[T¶jLz=Q?�Of?�X>³´µU?PW_=�Lz=@³´¸_Wc¸I¾\OQ¸B¶{³{XU;KLB^f=@³{²	¶´?�OØ[TWKXT?	^�]B^�LrÐ�³´=tÆÏ³{WÛL7^@?P²�=@LIWK]B[>Â
¶{LB^<À�¸rò�D¯º�?	=@LI³{¶jO<¸I¾�=@NT³{O�²	L_Of?/LB^Q?7]_³´Ð_?	W�³{WM`8LBÀT¶´?ÛÊBD�`ÎNK?Ï³´WK³�=@³{LB¶\;KLB^@²	?	¶R;¯¸_OQ³�=@³´¸_WKO
LI^@?<]B?PWT?	^�Lz=@?PXc^�LIWKXT¸BµU¶´Æn¸zÐB?P^ß=@NT?�À¯¸ròc¶´?PWT]I=@NRD>`ÎNT?POQ?�;KLB^f=@³{²	¶´?�OÑLB^Q?<=QNT?PWZLI¶{¶{¸zÍÑ?�X
=Q¸�OQ?�=f=@¶´?Ï=QNT^@¸B[T]_NÛ=@NT?Ï]�LBOfÂxµU?PXT³´[Tµ [TWKX>?P^<]B^�LrÐ�³�=tÆ_D>`ÎNT?/X>¸_µn³{WKLBW_=�¾Õ¸_^@²	?POÎ¸_WZ=@NT?
;KLI^Q=Q³j²�¶{?POÑ³´W�²�¶{[KX>?2]B^�LrÐ�³�=tÆULIWKXÛ³´W�=@?	^QÂx;KLB^f=@³{²	¶´?zýr;KLB^f=@³{²	¶´?	ÂxÍÎLI¶{¶K²	¸B¶{¶´³jOf³{¸BW\D�:�OÑ=QNT?2;KLB^fÂ
=Q³j²�¶{?POßNK³�=ß=@NT?<À¯¸I=Q=Q¸Bµ Í�LB¶´¶K¸I¾E=QNT?�À�¸rò�Az=@NT?	Æ·À�¸_[TWK²�?�ÀKLB²�ÿnLIWKXUOf=Q¸B;n=@NT?<³{WK²�¸_µn³{WT]



| oHg_oHdtq~}ÔbIo���q��c�Tq��@dtsßo�g.����i�}��c	�e	suq | �Hig�ßs �ârã
ä3åçæ¿èsé ��e	kfe�ê7q@dtq@kÑl_q@s��@ktoH�_dtoHi�gnh{iPkT�Pkfe�pIovdxwk}¡l_i
ê7o�g�e	dtq�l/suq�l_o�ê7q�gzdfe�dto�iPg�ë
|�i
ê7�
�Bdfe	dtoHi�g�eP�ElBi�êÏe	o�gKy_�yì �Cí �kì î í �yì � �
ï �;ð ñÑkto´lTy���� í �P� í �| ���_o´lnl_q�g_suoHd¡wzyT��ì � ���­òió�ô�ð�õ ��e	kudto����Hq�öÎq�g�suovd¡wzy � �P�P��òió�ô�ð�õ���
ê�÷>q@kØiPhN��e�k0��q��Hs�y¯�����P� ��e	kudto����Hq�s©�>q@k©��e	k0�@q��þy��P� ï �ö�o´e�ê7q@dtq@k©iPhE��e	kudto����Hq�s�y>�P�P��ø�ð ùxg�ovdto�eP�K��e�kudto����Hq/�@i�g
�@q�gzdukfe	dtoHi�gKy��kì �

X

y

0 0.1 0.2
0

0.2

0.4

0.6

(a)

X
0 0.1 0.2

(b)

X
0 0.1 0.2

(c)

X
0 0.1 0.2

(d)

X
0 0.1 0.2

(e)

X
0 0.1 0.2

(f)

úÇûýü éTè
é ��q=ê7�>iPkfe	�¯q�priP���_dtoHi�gci	h8��e	kudto����Hq�l_oHsÔdukto�÷
�_dtoHiPg�l��_ktoHg��?�Pkfe�pIoHd¡wk}xlBi�ê7oHg�e�dtq�lnsuq�lBo�}ê7q@gIdfe�dtoHi�g�ë
¶{LrÆ_?	^c¸I¾7;KLB^f=@³{²	¶´?�O	AÑLIWKXÈüKW�LI¶{¶´Æ�Of?	=f=@¶´?�=@¸ÖLè²�¶{¸_OQ?�;KL_²�ÿÖ¶{³´µU³´=PDÎ`ÎNT?M[T;T;¯?	^ZµU³�ò�Â
=Q[T^@?/³{W�=Q?	^Q¾ LB²	?ÏÀ¯?�=tÍ�?	?	WM=QNT?·;KLI^Q=Q³j²�¶{?PO�LIWKX�=@NT?ÏÄ�[T³{XM³{O)²�¶{¸_OQ?	¶{Æ½LB;T;T^@¸rò>³´µcLz=@?PX½À�Æþ S�ã�ðtV­�IË½É´Ê
�rÌÔD�:�OÎ=QNT?/;KLI^Q=Q³j²�¶{?PO<OQ?�=Q=Q¶{?2=QNT?ÏÄK[T³jX�³´W½=QNK?ÏÀ�¸B=f=@¸Bµ NKLI¶´¾�¸B¾8=@NT?ÏÀ¯¸rò
Ot=�LI^Q=@O·=Q¸èµU¸zÐB?½[T;�ÍÎLI^�X$]B³{Ð�³´WK]ê^@?POQ³{Of=@LBWK²�?Z=Q¸�=@NT?MOf?	=f=@¶´³{WT]Ù;KLI^Q=Q³j²�¶{?POPDß`ÎNT?�?	Ð_¸IÂ
¶´[>=@³´¸_WÙ¸I¾©=@NT?cµU³�ò�=@[T^Q?U³{W�=Q?	^Q¾ LB²	?c²�¶{¸_OQ?	¶{Æ�¾Õ¸B¶{¶´¸zÍ<O�=QNK?�LIWKLB¶´Æ�=Q³j²	LB¶Ø?POf=Q³{µcLz=Q?U³{Wê¸_[T^
²�¸BµU;T[T=@Lz=@³´¸_WRD

ÛN2�1ºÜµ7%9�@�1ÿÞ z àHD�FH��F��y7%E
FHGJI������c@
E
ârã
ä3åýæ	�%é ��e	kfe�ê7q@dtq@kÑl_q�s��Qkto��BdtoHi�gnh{iPk©d0	�qÎsuo�êC�_��e	dtoHi�gUi	h�
s�_o�l_o���e	dtoHiPg�÷zwne��rePs
�ÔqQdgë
|�i
ê7�
�Bdfe	dtoHi�g�eP�ElBi�êÏe	o�gKy_�yì �Cí �kì î í �yì � �
ï �;ð ñÑkto´lTy���� í �P� í �ñÎe	s��xq@d©prq��Hii��ovdxwTy�~
ð�ô�� ��q@dÑl_o�e
ê7qQdtq@k�y_�yì �P�
ð| ���_o´lnl_q�g_suoHd¡wzyT��ì � ���­òió�ô�ð õ ��e	kudto����Hq�öÎq�g�suovd¡wzy � �P�P��òió�ô�ð õ���
ê�÷>q@kØiPhN��e�k0��q��Hs�y ����� � ��e	kudto����Hq�s©�>q@k©��e	k0�@q��þy��P� ï �ö�o´e�ê7q@dtq@k©iPhE��e	kudto����Hq�s�y>�P�P��ø�ð ùxg�ovdto�eP�K��e�kudto����Hq/�@i�g
�@q�gzdukfe	dtoHi�gKy��kì �
Õê?c²�¸_WKOQ³{X>?P^2=QNT?U;T^@¸BÀK¶´?Pµ ¸I¾ÑÄK[T³jX>³´Ó�Lz=@³´¸_W�¸B¾�OQ¸B¶{³{Xê;KLB^f=@³{²	¶´?�O)LB^Q^�LIWK]B?PXM³´WèLIW

LI^@^@LrÆcLz=Î=@NT?2À�¸B=f=Q¸_µ ¸B¾�Ln^Q?�²�=�LIWT]_[T¶{LB^ÑÀ¯¸rò�DTÜ�¶´[T³jX>³{ÓPLI=Q³{¸BW½³{O�L_²�NT³´?PÐB?�X�À�ÆÛL��t?�=<¸B¾
]_LBO)¾Õ^@¸Bµ =QNT?cÀ¯¸I=Q=Q¸_µ ¸I¾�=QNK?�À�¸rò�DR`ÎNT?UÄ�¸zÍ ;KLB^@LBµU?�=Q?P^@O2LB^Q?U]B³{ÐB?PWê³{Wè`8LBÀT¶{?ÛË>D
`ÎNT?�;KLI^Q=Q³j²�¶{?�µU¸I=@³´¸_WÈ³jO�µU¸�Ot=@¶´ÆÈX>¸BµU³{WKLz=@?PXÈÀ�Æ$=QNK?MN�Æ�XT^Q¸>X>Æ�WKLBµn³j²�X>^�LI]�¾Õ¸B^�²�?



î }Ñ�Bdtq�y��Ue
	_q�s�	�y
������g�l��	ktq�g

X

y

0 0.1 0.2
0

0.2

0.4

0.6

(a)

X
0 0.1 0.2

(b)

X
0 0.1 0.2

(c)

X
0 0.1 0.2

(d)

X
0 0.1 0.2

(e)

X
0 0.1 0.2

(f)

úÇûýü é���é �¯q=ê7�>i	kfeP��q@pri����_dtoHiPgèiPh���e�kudto �@��qZl_oHsÔdukto�÷
�BdtoHi�g$l��BktoHg
��
s�_o�l_o���e	dtoHiPg\÷Iw�e¿�re	s
�xq@dgë,ù¡g�ovdto�eP�H�vw$eP�H����e�kudto����Hq�sce	ktq���g_ovhjiPk0ê7�vwÙe	kukfePg���q�lèoHg$��e�wrq@ktsUe�d·d0	_qÌ÷>i	dudti�ê iPh�d0	�qktq��@dfePg�������e�kX÷>i��%ëT}ÑovkÑo�sÑoHg��Ôq��@dtq�lUd0	_kti
�
��	�e2ktq=�QdfePg
�
����e	k�su�HiPd�e�d�d0	_q/÷>i	dudti�ê �Øe	����ëK}©oHk÷��
÷�÷��Hq�sEe�ktq8dukfe	���>q�lX�ßovd0	�oHg<d0	�q���e	kudto����Hq�s�e	g�l�d0	�qN�Pktig�Ød0	�ePg�l<��e�dudtq@ktg<iPhBd0	�q�suq(÷
��÷
÷��Hq�se�ktq�oHgce
�	ktq�q=ê7q�gzd,�ßovd0	Usuo�êC�_�´e�dtoHi�g�sÇ÷zwµ��e	dfe	g��Pe	kT����i�suq@�
	���ovdtqg��e�dfePg���e�k���i�suq���	��I�=÷�ë
LIWKXU²�¸_¶´¶{³jOf³{¸BWUµU¸>X>?	¶KOQNT¸_[T¶{XnWT¸B=ÑLzìE?P²�=Ø=QNT?�¸zÐB?	^�LI¶{¶�;KLI^Q=Q³j²�¶{?�µU¸I=@³´¸_WRDB`ÎNT?�²	¸B¶{¶´³jOQ³´¸_W
µn¸>X>?P¶¡ABNT¸zÍÑ?PÐB?P^PA�³{O�³{µU;�¸_^f=�LIW�=Ø³´Wn]B¸zÐ_?	^@WT³{WT]<=@NT?�;KLI^Q=Q³j²�¶{?ÎÀ�?PNKLrÐ�³´¸_^8WK?PLI^�=@NT?�ÍÎLI¶{¶{O
LIWKXZNT?	¶{;KO�;K^Q?PÐB?	W�=Î=QNK?7ÐB¸B¶{[TµU?)¾Õ^@L_²�=@³´¸_WÛ¾Õ^@¸Bµ ?	òT²�?	?�X>³{WT]n=QNT?Ï²	¶´¸�Of?	Âx;KL_²�ÿU¶´³{µU³�=�D
Ü8³{]B[K^Q?·ËÛOfNK¸zÍ<O<=@NT?·;¯¸_OQ³´=Q³{¸BWM¸B¾ß;KLI^�²�?P¶{O)Lz=2X>³�ìE?	^@?	W�=)=Q³{µU?PO)X>[T^@³´WT]ZÀT[TÀTÀK¶´³{WT]

ÄK[T³jX>³´Ó�Lz=@³´¸_WRD8`ÎNT?V�t?	=/³jOQOQ[T?PX�¾Õ^@¸Bµ =QNT?ÛÀ�¸B=f=Q¸_µ×ÍÎLI¶{¶ß;T[�OfNT?�O2=QNK?�;KLI^Q=Q³j²�¶{?PO/LrÍ�LrÆ
¾Õ^Q¸_µ =QNT?c²�?PW�=Q?	^)^@?	]B³{¸BWêLIWKX�²�^@?PLI=Q?PO)LZ]_LBOfÂÔÀT[TÀTÀT¶{?/³{Wê=QNT?U²�?PW_=@?	^�D�`ÎNT?·;�LI^Q=Q³j²�¶{?PO
²�¸B¶{¶{³{X>?�Í�³´=QNÈ?PL_²�NÖ¸I=@NT?	^�AßLI]�LI³{WKOf=·=@NT?�Í�LB¶´¶�LIW�XÃLB^Q?½;T[KOQNT?PXÃÀKL_²�ÿÙ=Q¸zÍÎLI^�XTOÏ=@NT?
²�?	W�=@^@LB¶(�t?	=�LI¶{¸BWT]¿=QNT?�À¯¸I=f=@¸BµÅÍÎLI¶{¶xD�`ÎNK?	Æ$LI^@?Z=QNT?PWÃ?PW_=@^@LB³´WK?PX$À�ÆÙ=@NT?.�t?�=�LIWKX
LI^@?Z¶{?	Ð�³´=@Lz=@?PX�DÑ`ÎNT³{OU?PÐB?PW_=@[KLI¶{¶{ÆÖX>³{Ð�³jX>?�On=QNT?M²	?	W�=Q^�LI¶�ÀT[KÀTÀT¶{?Z=@¸Ù¾Õ¸B^@µ =tÍ�¸�ÀK[TÀ>Â
ÀT¶´?�O	D�`ÎNT?�;KLB^f=@³{²	¶´?�O�=@?	WKXÁ=Q¸ÈµU¸zÐB?¿[K;�ÍÎLI^�X�LBWKX�²�¸_¶´¶{³jX>?êÍ�³´=QN =QNK?ê[T;K;�?P^½ÍÎLI¶{¶
LIWKXÙ^@?	µcLI³{WÙ¶´?PÐ�³�=�Lz=Q?�XÙX>[T^@³´WT]M¾Õ[>=Q[T^@?c=@³´µU?POPD8`ÎNK?Û²�¸_µn;K[>=@LI=Q³{¸BWKLB¶ß^Q?�Of[K¶�=�OÏLI^@?U³´W
]B¸�¸>XcLI]B^@?	?PµU?	W�=©Í�³´=QN�=@NT?�OQ³{µ/[T¶jLz=@³´¸_WKOß¸B¾ÑÉ �zÌxD>C�³{µn³{¶jLI^�^Q?�Of[T¶´=@O�LI^@?<^@?	;¯¸B^Q=Q?�XU[KOf³{WT]
óß[T¶{?	^@³{LBW>Âuóß[T¶{?	^@³{LBWÛLI;K;T^Q¸�LB²�NZ³´W½=tÍ�¸IÂuX>³´µU?PWKOf³{¸BW�O)É´Ê
�zÌxD
ÛN2�� Üµ7%9�@ �NÞ z à5D(F5�(F!�y7�E�FHGJI"���$#TF!%�E
ârã�ä3åýæ�&�é ��e	kfe
ê7qQdtq@k�lBq�s��@ktoH�_dtoHi�g�hji	kÎd0	�q<suo�êC�_��e	dtoHi�g�iPh�
s�_o�l_o���e	dtoHiPgÛi	h�su��	�q@kto���e	����e�k�}dto����Hq�s©oHgUe)�_��ePg�q��EiPoHs���oH�H��q'
�ig�[ë
|�i�ê7�
�Bdfe	dtoHi�g�eP��l_i
êÏePoHg�y�î�� í � ��í � �)( ð ñÑkto�lKy � � í ��� í ���| � �_o�lnl_q@g�suovdxwzyT��ó�ô ( ð.õ | ����o�lnpIoHs���iPsuoHd¡wzy��+*-,�.+��/��e	kudto����Hq�öÎq�g�suovd¡wzy>���yì �;ó�ô ( ð õ öÎo�e�ê7q@dtq@kßiPhR��e	kudto����Hq�s�y��yì ~r� ( ð���
ê�÷>q@k�i	hN��e	k0��q@��s�y�� ï�� � ��e�kudto �@��q@sÑ�>q@k©��e	k0��q��þyK�ùxg�ovdto�eP��e	kukfe�wµ	�q�o��
	Id�y_��ì ï � ( ðÛy ù¡g�ovdto�eP����q�gzdtq@kt�HoHg�q�prq��Hii��ovd¡wzy��
î�� ( ð�ô���Rktq�sus��Bktq[�PkfePl_oHq�gzd�y � ��021435/�ô ( ð õ



| oHg_oHdtq~}ÔbIo���q��c�Tq��@dtsßo�g.����i�}��c	�e	suq | �Hig�ßs ï

Y

-5

0

5
(a)

Y

-5

0

5
(b)

Y

-5

0

5
(c)

X

Y

0 10 20 30 40 50 60
-5

0

5
(d)

úÇûýü é�&�é ��q=ê7�>iPkfe	��q�p�i����_dtoHi�g·iPhRe)�Bo´e	��p�q��Hii��ovdxwY��i�gzdti
�_ktsßoHgUe��_��ePg�q��EiPoHs���oH�H��q6
�i;�\�ßovd0	��e	kudto����Hq�s©oHg·d0	�q[÷>i	dudti�êu	�eP�vh�iPh�d0	_qX� 	�ePg_g�q���ë
`ÎNT?½=Q^�LIWKOQ;�¸_^f=U¸I¾2;KLB^f=@³{²	¶´?�O·À�ÆèÄ�[T³{XKOc³´W�²�¸�LI¶´ÂxÍÎLz=@?	^UOf¶{[T^@^Q³{?POPA�N�Æ�XT^@LB[T¶´³j²	LB¶´¶{Æ

¾Õ^@L_²�=Q[K^Q?�X ^@¸>²�ÿ>O�³´W&¸B³{¶�ÂÔÀ�?�LI^@³´WK]È^@?POQ?	^@ÐB¸_³´^�OPA�À¯?PX>Âx¶{¸_L_X =Q^�LIWKOQ;�¸_^f=M³{W ^@³´Ð_?	^�OMLIWKX
²	LIW�LI¶jOnLBWKXÃ=QNT?P³´^c¸zÐ_?	^�LI¶{¶Î?�ìE?P²�=�¸_WÖ=@NT?�^@³´Ð_?	^UÀ�?�XÈ?	^@¸_OQ³´¸_WÖ?�=�²ID{AßLI^@?�³´µU;¯¸B^Q=@LIW�=
OQ²	³´?PW_=@³�ü¯²�LIWKXÈ³{WKX>[KOf=Q^@³{LB¶�³jOQOQ[T?�OU³´W�;KLB^f=@³{²	[T¶jLz=Q?�Ä�¸zÍ<O	DØûuW�¸_^@X>?P^U=Q¸è[TW�X>?	^�Ot=�LIWKX
ÄK[T³jX>³´Ó�Lz=@³´¸_W¯ýzOQ?PX>³{µU?	W�=@LI=Q³{¸BW�³´W$OQ[K²�Nè²�¸_WKX>[T³´=@OPA�ÀÑNT¸_³TÁ ÇB¸�Of?P;TNÈÉ´Ê�ÌÑ;�?P^f¾Õ¸_^QµU?PXÙL
º�»)C�Of=Q[KX>Æc¸B¾�ÄK[T³jX>³{ÓPLz=@³´¸_WÛ¸B¾\²�³{^@²	[T¶{LB^�²	Æ�¶´³{WKX>?P^@O�¹ ùy���Ï;KLB^f=@³{²	¶´?�O@¼©LI^@^@LBWT]B?�XULz=©=@NT?
À�¸B=f=Q¸_µ&¸B¾¯L2²�NKLIWKWT?	¶>³{WU;T¶{LBWT?[��¸B³jOf[K³´¶{¶´?�ÄK¸zÍ7DI`ÎNK?	ÆÏ¸_ÀKOf?P^QÐ_?PXÏ=QNKLI=ßÍ�³�=@NUOQ[>ë�²�³{?	W�=
;T^Q?�OQOQ[T^@?Î]B^�LBX>³{?	W�=ßLB²	^Q¸�OQO�=@NT?�²�NKLBWTWT?	¶xAz=@NT?<;KLB^f=@³{²	¶´?�OØ³´WK³�=@³{LB¶´¶{Æ·LI=©^Q?�Ot=ß³{Wn=QNT?�¶´¸zÍ�?	^



� }Ñ�Bdtq�y��Ue
	_q�s�	�y
������g�l��	ktq�g
NKLI¶´¾�¸B¾8=@NT?Ï²�NKLBWTWT?	¶8Ot=�LI^Q=ÎµU¸zÐ�³{WT]cLIWKX½^@¸B¶{¶�¸zÐB?	^Î=@NT?7ÍÎLI¶{¶¡D%�ØLB^f=@³{²	¶´?2^@¸I=@LI=Q³{¸BW½³´W�L
OfNT?�LI^ÎÄK¸zÍÁ]B?	WK?	^�Lz=Q?�OÎ¶´³´¾þ=�LIW�X�=@NT?Ï²�NKLIWKWT?	¶R³jO�ÄK[T³jX>³{Ó	?�X½LI¾þ=Q?P^<Of¸_µn?)=@³´µU?BD
`ÎNT?7ÄK¸zÍ ;KLB^@LBµn?	=Q?P^@O<LB^Q?/]B³{ÐB?	W�³{W¿`�LIÀT¶{?/ùKD�:�O�¸B;K;�¸�Of?�X½=Q¸êÉ´Ê�ÌÔA�Í�?/LB^Q?Ï;¯?	^QÂ

¾Õ¸B^@µn³{WT]/=QNT^@?	?	ÂÔX>³{µU?	WKOQ³{¸BWKLB¶�OQ³´µ·[T¶{LI=Q³{¸BWKOPD�`ÎNT?�;�LI^Q=Q³j²�¶{?POÑ³´WT³´=Q³jLI¶{¶{Æ�Lz=Ñ^@?POf=PA�LB²P²�?P¶´?P^fÂ
Lz=Q?)LIWKXcOQ?�=@[T;�³{WKOf=@LIÀK³´¶{³�=tÆUÍÎLrÐB?�O�À�?	=tÍÑ?P?	Wc=@NT?<ÄK[K³{X�LBWKXc;KLB^f=@³{²	¶´?�¶{LrÆ_?	^�O	DBÜ�³{]B[T^@?�ù
OfNT¸zÍ<Oß=QNT?�=Q³{µU?�ÂÔ?	Ð_¸B¶{[>=Q³{¸BW�¸B¾8Lzò>³jLI¶�ÐB?	¶{¸>²�³´=tÆc²�¸BW�=@¸B[T^�Oß³{W�=@NT?�Ä�[T³{XZLBOÑÍÑ?P¶´¶ELBOÑ;KLB^fÂ
=Q³j²�¶{?�¶´¸>²PLz=Q³{¸BW�O2³´W�=QNK?	7�S ��;T¶jLIWK?BD\:�O2=QNT?�ÄK[T³jXê³jO7;T[�OfNT?�XÙ¸B[>=Ï¸B¾Ñ=@NT?Û²	¸BW�=Q^@¸B¶
ÐB¸B¶{[TµU?ÏÀ�Æ½µn¸B=Q³{¸BW�¸B¾�;�LI^Q=Q³j²�¶{?PO<LcÐ_?	^Q=Q³j²	LB¶R;T^@?PO@Of[T^@?7]B^�LBXT³´?PW_=�³{O�²�^@?PLz=@?PX½³{µn;�LI^Q=fÂ
³´WT]�Ð_?	^Q=Q³j²	LI¶�Ð_?	¶{¸�²	³�=tÆM=Q¸½=QNT?c;�LI^Q=Q³j²�¶{?PO2LIWKXê=@NT?c²�NKLIWTWK?	¶Ø]B?	=@O)ÄK[K³{X>³{Ó	?�X�DcÕ�?�LI¶jOf¸
X>³{X�OQ?	Ð_?	^�LI¶¯=Q?�Ot=)²	LBOQ?POPA>Í�³´=QN�NT³{]BNT?P^<]B^@³jXÛ^@?POQ¸B¶{[>=Q³{¸BW\A>³´WK²	^Q?�LBOQ?PX�X>?PWKOf³´=tÆÛ^�Lz=@³´¸�O�=Q¸
¸BÀ>=�LI³{WÈOQ³´µU³{¶{LB^U^Q?�Of[T¶´=@OPD,Õ�³´=QN�³´W�²�^@?PLBOQ?PX$;KLI^Q=Q³j²�¶{?�X>?	WKOQ³´=tÆBA�=QNK?½³{W�=Q?P^fÂÔ;TNKL_Of?½µU¸IÂ
µn?PW�=Q[Tµ5?�òT²�NKLBWT]B?�X>?�²�?	¶{?	^�Lz=@?PO�=@NT?�ÄK[T³jXU³{W·=@NT?<À¯¸I=Q=Q¸Bµ5NKLB¶�¾E¸I¾RL7²�NKLBWTWT?	¶�LIWKXULIW
³´W>Ä�?P²�=@³´¸_W�;�¸_³´W�=<³jO�²�^@?PLz=@?PXZ³´W½=@NT?ÏLzò>³jLI¶�ÐB?P¶´¸>²	³�=tÆ�;K^Q¸BüK¶´?_DT`ÎNT³jO�?	Ð_?	W�=Q[KLB¶´¶{ÆÛ²PLI[KOQ?PO
¶´³´¾þ=)LBWKX�;KLI^Q=Q³j²�¶{?ÏX>³jOf;¯?	^�O@LI¶xDTûÔ=�OQNT¸B[T¶jX�À¯?/WT¸B=Q?PXZ=@NKLz=�AK=@NT?ÏµU?P²�NKLBWT³jOfµ ¸I¾�¶´³´¾þ=�¸_À>Â
Of?P^QÐ_?PX�³{WM=QNK?nº)»�CêOf³{µ/[K¶{LI=Q³{¸BWKO�³{O)X>³´ì¯?P^Q?PW�=�¾Õ^@¸Bµ =QNK?·¸_WT?/]_³´Ð_?	WMÀ�Æ½=QNT?nµU¸>X>?	¶xD
ûuW�=QNT?ÏµU¸>X>?P¶¡A¯ÍÑ?ÏXT¸�WT¸I=)²�¸BW�Of³jX>?	^Î=@NT?·²�N�LIWT]_?POÎ³{W�ÐB¸B¶{[TµU?7¾Õ^�LB²�=Q³{¸BW�X>[T?7=@¸�;KLB^fÂ
=Q³j²�¶{?n^@¸I=�Lz=@³´¸_WRA�NT¸zÍ�?	ÐB?P^PA�=QNK?n[KWKOt=@?PL_X>ÆM?�ìE?P²�=@O2¸B¾Ñ;KLB^f=@³{²	¶´?UµU¸I=@³´¸_W�LB^Q?U²	LB;>=Q[T^@?PX
?	W�=Q³{^Q?P¶´Æ�=QNT^@¸B[T]_NÛ=@NT?7;KLB^f=@³{²	¶´?2ÐB¸_¶´[Kµn?)¾Õ^�LB²�=Q³{¸BWRD

8:9�°~Ú�®�­/ÚsÚ�°t«©§Õê?/LB¶{OQ¸cOf³{µ/[K¶{LI=Q?PX½LI¶{¶�=@NT?/LIÀ¯¸zÐB?2²	L_Of?�OÎ[KOQ³´WT]U=@NT?Ï;¯¸B³{W�=fÂÔ;KLI^Q=Q³j²�¶{?7LI;T;T^@¸_L_²�NÛÍ�³´=QN
²�¸B¶{¶{³{OQ³´¸_WKO�É´Ê­��ÌxD�ÜT¸_^ß=QNK?<üK^�Ot=Î²	L_Of?Ï¹ ]B^�LrÐ�³´=@LI=Q³{¸BWKLB¶KOQ?�=f=@¶´³{WT]�¼�A_=QNT?�;KLI^Q=Q³j²�¶{?<?	Ð_¸B¶{[>=Q³{¸BW
¸BÀ>=�LI³{WT?PXÃ¾Õ^@¸BµÅ;¯¸B³{W�=fÂÔ;KLI^Q=Q³j²�¶{?POcLBWKX$=@NT?�üKWK³�=@?�ÂuOf³{Ó	?�µU¸>X>?	¶�LB^Q?�OQ³´µU³{¶{LB^PDß`ÎNK³{Oc³jO
µULB³´WK¶´ÆêÀ�?�²	LI[�Of?_A�=QNT?�ÄK¸zÍ&³jOÏ]_^@LrÐ�³´=tÆMLIWKXÙ²�¸_¶´¶{³jOf³{¸BWÙX>¸BµU³{WKLz=@?PXèLBWKXê=QNT?P^Q?c³jO7WT¸
µn?�LIW�Ä�[T³{X�ÄK¸zÍ7D�ûuWM=QNT?U²	L_Of?�O<¸I¾ØÄ�[T³{XT³´Ó�Lz=Q³{¸BW\A�NT¸zÍ�?	Ð_?	^�A>=QNK?/;KLB^f=@³{²	¶´?·?	ÐB¸_¶´[T=Q³{¸BWKO
LI^@?U²	¸BµU;T¶{?�=@?	¶{Æ¿X>³´ì¯?P^Q?PW_=�D\`ÎNT?c;KLI=f=@?	^@WKO2¸BÀKOQ?	^@ÐB?�XM³{W�üK]B[T^@?�Ë�LI^@?nLBÀKOQ?	W�=7Í�NT?	W
Of³{µ/[T¶jLz=@?PXc[�Of³{WT]/;¯¸B³{W�=fÂÔ;KLI^Q=Q³j²�¶{?POPD_:�¶{OQ¸KA_¾Õ¸B^Ñ=QNK?���¸B³jOQ[T³´¶{¶{?�ÄK¸zÍ7A�;�¸_³´W�=fÂÔ;KLB^f=@³{²	¶´?�O©X>¸
WT¸I=�;T^@?PXT³{²�=ZLIW�ÆÖ¶{³´¾þ=ZLIWKXÃÄK[K³{X>³{ÓPLI=Q³{¸BWRD�`ÎNT³jOc³´W�X>³{²PLz=@?POU=@NKLz=�=tÍ�¸IÂÔÍÎLrÆ$²�¸B[K;T¶´³{WT]
µn¸>X>?P¶´?�X�[KOQ³{WT]·;¯¸B³{W�=fÂÔ;KLI^Q=Q³j²�¶{?PO�³jO�WT¸I=�Of[Tëc²	³´?PW�=Ñ=@¸·;T^@¸>X>[K²	?�=@NT?2?�ìE?P²�=�O�¸BÀKOQ?	^@ÐB?�X
³´W/XT³´^@?P²�=\W�[TµU?	^@³{²PLI¶BOQ³´µ·[T¶jLz=Q³{¸BW�O�¸I¾>=@NT?POQ?ØÄK¸zÍ<OPD�ûuW7=@NT?ß;T^@?POQ?	W�=R¾Õ¸_^Qµ·[T¶{LI=Q³{¸BW2Í�NT?P^Q?
ÍÑ?cLB²P²�¸_[TW�=)¾Õ¸_^2=QNT?cÐ_¸B¶{[TµU?cX>³{OQ;T¶jLB²	?	µU?	W�=PAR=QNT?c;KLB^f=@³{²	¶´?UÐ_¸B¶{[TµU?·¾Õ^�LB²�=Q³{¸BWÙLI¶´=Q?P^@O
=QNT?7Ä�¸zÍ ?PÐB¸B¶{[>=@³´¸_WZ³{W�=QNT^@?	?	ÂÔXT³�ìE?	^@?	W�=<ÍÎLrÆ�O
�TL_¼<²�¸BW�=@³´W�[T³´=tÆ�?PÚ�[KLI=Q³{¸BWRAKÀ�¼�=QNK?ÏµU¸IÂ
µn?PW�=Q[Tµ×?PÚ�[KLz=@³´¸_WRA�LIWKX�²P¼�=@NT?�X>^�LI]Z¾Õ¸B^�²�?BD�`ÎNT?UÀT¶{¸>²�ÿ�³´WT]½?�ìE?P²�=Ï¸I¾�;KLI^Q=Q³j²�¶{?PO)¸BW
=QNT?ÛÄK[T³jXè;TNKL_Of?_A\µU¸>X>?	¶{?PXèÀ�Æê=QNT?½²�¸_W_=@³´W�[T³´=tÆ�?PÚ�[KLz=@³´¸_W$LI¶´=Q?P^@OÏ=QNT?cÄ�[T³{XèÄK¸zÍ ³´W
^Q?P]B³{¸BWKO�¸I¾�NT³{]BN½]B^�LBX>³{?	W�=�OÑ³{W�ÐB¸_¶´[TµU?)¾Õ^�LB²�=@³´¸_WRD
`ÎNT?POQ?�ü�WKX>³{WT]_O�NKLrÐ_?)OQ?	Ð_?	^�LI¶K³{µU;T¶{³{²PLz=Q³{¸BW�OÎ¸BWZY8óÑCKýIº�»)Cc¸B¾\=tÍ�¸IÂÔ;TNKLBOQ?�ÄK¸zÍ<OPD

:�OßµU?PW_=@³´¸_WT?PX�?PLI^@¶{³´?P^PAr=@NT?�;¯¸B³{W�=fÂÔ;KLI^Q=Q³j²�¶{?�LI;K;T^Q¸�LB²�NUX>¸�?PO©WT¸I=©^@?	;K^Q¸>X>[K²	?Î=QNT?�=Q[T^QÂ
ÀT[T¶{?	WK²	?<Lz=f=@?	W�[KLI=Q³{¸BWn¸BÀ>=�LI³{WT?PXnÀ�Æ/OQ¸B¶{³{Xn;KLB^f=@³{²	¶´?�O�³´WcL2²�NKLIWKWT?	¶>Ä�¸zÍÖ?	Ð_?	WULz=ßµU¸>X�Â
?	^�Lz=Q?/¶´¸�LBX>³{WT]_O�²�¸BµU;KLB^Q?�XZ=Q¸c=@NT?/?	ò�;¯?	^@³{µn?PW�=@LI¶8¸BÀKOQ?	^@ÐzLz=@³´¸_WKOÏÉ úzÌxDEÜT¸_^�OQ[K²�N�ÍÎLI¶{¶�Â
À�¸_[TWKX>?�X�ÄK¸zÍ<OPAK=@NT?n;KLI^Q=Q³j²�¶{?PO�WT?PLB^�=@NT?·ÍÎLI¶{¶xAK=@?	WKXM=Q¸½µn¸zÐ_?/OQ¶´¸zÍ�¶{Æ½XT[T?/=@¸Û=@NT?	³{^
³´WT?P^f=@³{LZ=@N�[�O7³´W�²�^@?PLBOQ³{WT]Û=@NT?	³{^Ï^@?POQ³{XT?	WK²	?·=@³´µU?cWT?�LI^2=@NT?cÍ�LB¶´¶xD�ûuW�=Q?P^fÂÔ;KLI^Q=Q³j²�¶{?cLIWKX
;KLI^Q=Q³j²�¶{?�ÂÔÍ�LB¶´¶T²	¸B¶{¶´³jOQ³´¸_WKO�;T¶jLrÆ·LIWU³{µU;�¸_^f=�LIW�=©^@¸B¶{?BDI`ÎNT?<]_^Q³jXn^Q?�Of¸_¶´[T=Q³{¸BWn³´WU=@NT?<ÍÎLI¶{¶�Â
WT¸B^@µcLI¶©X>³{^@?P²�=@³´¸_WÙ³{O·Of[K²�N�=@NKLz=Ï=@NT?Û;�LI^Q=Q³j²�¶{?�X>³{LBµU?�=Q?P^Ï³jO7=tÆ�;T³j²	LI¶{¶{Æ¿¸>²	²	[T;T³{?PXÙÀ�Æ



| oHg_oHdtq~}ÔbIo���q��c�Tq��@dtsßo�g.����i�}��c	�e	suq | �Hig�ßs ~
úIÂ0�2]B^@³{Xc²	?	¶{¶{OÑWT?�LI^Ñ=QNT?�Í�LB¶´¶xD_ûuWZLBXTX>³´=Q³{¸BW\A�X>[K?�=@¸/³{WK²�^@?PL_Of?�XU^Q?�Of³jX>?	W�²�?�=@³´µU?PO�WT?�LI^
=QNT?)Í�LB¶´¶xAI=@NT?)¶´¸>²	LB¶�;�LI^Q=Q³j²�¶{?<ÐB¸_¶´[TµU?�¾Õ^@L_²�=Q³{¸BW�OßÀ¯?P²�¸_µU?�NT³{]BNZLIWKXc]_^@L_X>³{?	W�=@O©³´Wc=@NT?
ÐB¸B¶{[TµU?�¾Õ^�LB²�=Q³{¸BWUüK?P¶{Xc²PLIW�LI¶´=Q?P^ß=@NT?<ÄK[K³{XUÄ�¸zÍ7D��ß^@¸_OQ;¯?	^@?�=f=@³�Á<;¯NKLBWT]�É�Ê��rÌ�LI^@]B[T?�X
=QNKLI=�=QNT?Ï?	ì¯?�²�=<¸B¾�Ð_¸B¶{[TµU?2¾Õ^@L_²�=Q³{¸BW½µcLrÆ�À¯?ÏµU¸B^@?)³{µU;�¸_^f=�LIW�=�=QN�LIW�³´W�=@?	^QÂx;KLB^f=@³{²	¶´?
²�¸B¶{¶{³{OQ³´¸_WKO)³´Wê=QNK?cWT?PLB^)ÍÎLI¶{¶�^Q?P]B³{¸BWKOPD�:�O7OQNT¸zÍ�W¿³{Wê=QNT?cLIÀ¯¸zÐB?U²	L_Of?UOf=Q[KX>³{?POPAR²�¸_W>Â
Of³jX>?	^@³{WT]/=@NT?2ÄK[T³jX½X>³{OQ;T¶jLB²	?PXZÀ�Æ�=QNT?7;KLB^f=@³{²	¶´?�O�³´WZ=QNT?Ï²	¸BW�=Q³{W�[T³´=tÆ�LIWKXZµU¸BµU?	W�=Q[Kµ
?PÚ�[KLz=@³´¸_WKORN�LBO�LIWÏ³{WKX>³{^Q?�²�=�?�ìE?P²�=�¸I¾T³{WK²	^Q?�LBOQ?PX2;KLB^f=@³{²	¶´?Ñ¶´¸�LBX>³{WT]<¸_W7=QNT?©ÄK[T³jXÏ;TN�LBOQ?BD
C�?	]_[T^@LMô	õ�öz÷´ø�É úIÌ�NKLBX½=@¸�LI^Q=Q³´ü�²�³jLI¶{¶´ÆZ³´W�²�^@?PLBOQ?2=QNK?Ï;KLI^Q=Q³j²�¶{?7¶{¸_LBXT³´WT]U=@¸�µcLz=�²�NZ=@NT?
?�ò>;�?P^Q³{µU?	W�=@LB¶>XTLz=�L�¸_WÏ=@[T^QÀK[T¶´?PWK²�?ÎµU¸>X>[T¶jLz=@³´¸_WRDI`ÎNT³jO�OQ[T]_]B?POf=@O8=@NKLz=�=QNK?�]_^@L_X>³{?	W�=@O
³´W�ÐB¸_¶´[Kµn?)¾Õ^�LB²�=Q³{¸BWZüK?	¶jX½WT?PLB^Ñ=@NT?7ÍÎLI¶{¶R²�¸B[K¶{X�LB²P²�¸_[TW�=Ñ¾Õ¸_^�=QNT?�Of?2?	ì¯?�²�=@OPD
ÜT[T^Q=QNT?P^QµU¸_^Q?_AKLI;T;K¶´³j²	LI=Q³{¸BWKO�³´W�ÐB¸_¶´Ð�³{WT]ÛX>?PWKOQ?7ÄK¸zÍ<O�OQ[K²�N¿L_O<¶{³{Ú�[T³jX�Âx¾Õ[T?	¶�Lz=@¸BµnÂ

³´Ó�Lz=Q³{¸BWè³{WÖLB[>=Q¸_µn¸B=Q³{ÐB?�LBWKXèLI³{^@²	^@LI¾þ=Ï?	WT]_³´WK?POPA8²�¸�LI¶´Â¡ü�^Q?�X�²	¸Bµ·ÀT[KOf=Q³{¸BW$²�NKLBµ/À¯?	^�O	A
LIWKXÛÄK[T³jX>³{Ó	?PX½À¯?PXTOPATOQNT¸B[T¶jX½LB²	²	¸B[TW�=Î¾Õ¸B^�=@NT?2üKWT³´=Q?	ÂÔOQ³´ÓP?2¸I¾\=@NT?ÏX>^@¸B;T¶{?�=�O�ýz;KLI^Q=Q³j²�¶{?PO
³´WÏ¸_^@XT?	^R=@¸<;T^@?PX>³j²�=8=QNT?Ñ?	Ð_¸B¶{[>=Q³{¸BW7¸B¾>=QNT?©¾Õ[T?	¶�µcLBO@O�¾Õ^�LB²�=Q³{¸BWKO8²�¸B^@^@?P²�=@¶´Æ_D	:�O�X>?Pµn¸_W>Â
Ot=@^@LI=Q?PXÛÀ�Æ·=@NT?2¶{L_Ot=�²	L_Of?)LIÀ¯¸zÐB?_A_³{WKOf=@LIÀK³´¶{³�=tÆcÍÎLrÐB?�O©²	^Q?�Lz=Q?�XcÀ�Æ�X>?	W�Of?�¾Õ[T?	¶EÄ�¸zÍ�³´WT]
³´WèL�¶{³´]_N_=@?	^2ÄK[K³{XÙ²	LBWêÀ¯?�²	LB;>=Q[K^Q?�XêÀ�Æ�=@NT³jO7µU¸�XT?	¶©LBWKX�Í�³´¶{¶©LI¶{¶{¸zÍ&[KO2=@¸�À�?	=f=Q?P^
^Q?P;T^Q?�Of?PW�=/=QNK?Z³{µU;�¸_^f=�LIW�=/¾Õ?�Lz=Q[K^Q?�O/¸B¾�;T^@³´µcLI^@ÆÙLz=Q¸_µU³´Ó�Lz=Q³{¸BWÖ¸I¾þ=Q?PWÖWT?P]B¶{?P²�=Q?PX$³´W
=QNT?�Of?ÏOQ³´µ·[T¶jLz=Q³{¸BW�O)É´Ê
�IÌxD
=?>ê«Ñ§�®3+f­�Ú�°t«©§�Ú
ûuW/=@NT?Ñ;K^Q?�Of?PW_=ØOf=Q[KX>Æ/ÍÑ?�?�ò�=Q?PWKX7=@NT?Î;�¸_³´W�=QÂx;KLB^f=@³{²	¶´?�LI;T;K^Q¸�LB²�N7=tÆ�;T³j²	LB¶´¶{Æ7?	µU;T¶{¸zÆB?�X
³´Wcµ·[T¶�=@³´;KNKLBOQ?ÎÄK¸zÍ<OØÀ�Æ·L_²	²	¸B[TW�=Q³{WT]2¾Õ¸_^Ø=QNT?<üKWT³´=Q?�ÂuOQ³´ÓP?�¸I¾E=QNT?�;KLI^Q=Q³j²�¶{?POPDB`ÎNT?<;K^Q?�OtÂ
?	WK²	?/¸I¾ß;�LI^Q=Q³j²�¶{?PO�LIì¯?�²�=�O<=@NT?/Ä�[T³{XM;TNKLBOQ?·²	¸BW�=Q³{W�[T³´=tÆ½LBWKX�µU¸BµU?	W�=@[Tµ ?PÚ�[KLz=@³´¸_WKO
=QNT^@¸B[T]_NÏ=@NT?ÎÐB¸B¶{[TµU?�¾Õ^@L_²�=@³´¸_WÏüK?P¶{X�DIóßë�²�³{?	W�=Ø³´W�=Q?P^Q;¯¸B¶jLz=@³´¸_W·O@²�NT?	µU?Ñ=Q¸2¸BÀT=@LI³{W·ó©[>Â
¶´?P^Q³jLIW/üK?	¶jXTO8¾Õ^Q¸_µ Y\LB]B^�LIWT]_³{LBW7;�¸_³´W�=@O�¸_W·LB^QÀT³´=Q^�LI^@Æ2OfNKLB;�?�X�Az[TWKOf=Q^@[K²�=Q[T^@?PX/µn?�OfNK?PO
NKLBOÎÀ¯?	?PW�XT?	ÐB?P¶´¸_;�?�X�DK`ÎNT?7W�[TµU?P^Q³j²	LB¶E=Q?P²�NKWT³{Ú�[T?2NKL_O�À¯?	?	W�LB;T;T¶{³´?�X�=@¸�X>?	WKOQ?7;KLB^fÂ
=Q³j²�[T¶jLz=@?7ÄK¸zÍ<O<OQ[K²�N�LBO�]_^@LrÐ�³´=@LI=Q³{¸BWKLB¶EOQ?�=Q=Q¶{³´WK]ÛLIWKX½Ä�[T³{XT³´Ó�Lz=Q³{¸BW�À�Æ�LU]_LBOQ?	¸_[KO��t?�=�D
Ü8³{WKLB¶´¶{ÆBAzÍ�?ÎNKLrÐB?ÎOfNK¸zÍ�WÏ=QN�Lz=Ø=QNK?�;K^Q?�Of?PW_=ØµU¸>X>?	¶T²PLIWn;T^@?PX>³j²�=Ø¶{³�¾þ=©LBWKXÏÄ�[T³{XT³´Ó�Lz=Q³{¸BW
¸I¾8L·;T¶jLIWT?2²�NKLIWKWT?	¶¯ÄK¸zÍ�Í�³´=QN½NT?�LrÐ�ÆU;KLB^f=@³{²	¶´?�OÑLB^Q^�LIWK]B?PX�³´WZ¶{LrÆ_?	^�O©Lz=Î=@NT?�À¯¸I=Q=Q¸_µ
¸I¾©=@NT?c²�NKLIWKWT?	¶xD�`ÎNT?POQ?·?	ì¯?�²�=�O2ÍÑ?P^Q?U²	LB;>=Q[T^@?PX¿?	W�=Q³{^@?	¶{ÆMX>[T?n=Q¸Z=QNT?nÄK[K³{XêÐB¸_¶´[TµU?
X>³{OQ;T¶jLB²	?PX½À�Æc=QNT?7;�LI^Q=Q³j²�¶{?PO<LBWKXÛÍ�?	^@?2WT¸I=<¸_ÀKOQ?	^@ÐB?PXÛ[KOQ³´WT]U=@NT?7;¯¸B³{W_=QÂx;�LI^Q=Q³j²�¶{?2LB;>Â
;T^Q¸�LB²�NRD�@�L_Of?�Xn¸BWU=QNK³{OÑOt=@[KX>ÆBA_ÍÑ?�;T^Q¸_;�¸�Of?Î=@NKLz=©¾Õ¸B^©µU¸>X>?P^@LI=Q?�¶{¸_LBXT³´WT]�O	AI=QNT?�Of=@LBW>Â
XTLI^�X�;¯¸B³{W�=fÂÔ;KLI^Q=Q³j²�¶{?�LB;T;T^@¸_LB²�N�OQNT¸_[T¶{XÛÀ�?2µU¸>X>³´üK?PX�=Q¸ULB²	²	¸B[TW�=�¾Õ¸B^Ñ=QNT?)üKWK³�=@?�ÂuOf³{Ó	?
¸I¾E=QNT?�;KLI^Q=Q³j²�¶{?POPD_ÜK[T^f=@NT?	^©³´W�ÐB?�Ot=@³´]�Lz=@³´¸_WKOØ¸BWn=@[T^QÀK[T¶´?PW�=©ÄK¸zÍ<OßLI=©µU¸>X>?	^�Lz=@?Î=Q¸ÏNT³{]BN
;KLI^Q=Q³j²�¶{?2¶´¸�LBX>³{WT]_OÎLB^Q?2WT?�²�?PO@O@LI^@ÆBD

ACB ®5DÎ§�«�EP+0&\¬GFÇ&N'£&\§Ñ¨
C�[T;T;¯¸B^Q=�¾Õ¸B^�=@NT³jO�ÍÑ¸_^QÿÛÍ�L_OÎ;T^Q¸zÐ�³jX>?PXZÀ�Æ�=@NT?ÏÞ<WT³´=Q?�XMC�=@LI=Q?�O<º�?P;KLI^Q=QµU?PW_=<¸B¾�ó©W>Â
?	^@]BÆc[TWKXT?	^�=@NT?Ï:�²P²�?	¶{?	^�Lz=@?PX�C�=Q^�Lz=@?	]_³{²�ÀÑ¸BµU;T[T=Q³{WT]�¹ :�C�ÀÎ¼Î;T^@¸B]B^�LIµ�D



��� }Ñ�Bdtq�y��Ue
	_q�s�	�y
������g�l��	ktq�gÙP&�H�&\ª%&\§�®*&(Ú
�
ëGIKJML5N+O5PRQTSUQ�O5VXWYL5Z�[]\�J
O5^UQ ^_Qa` � ���B��bc�yë | ����o�l%ëT�nq=� 	�ë_�r� �Yd ���I�fe�� ��� ë� ë'gMhYi�hkjMlMh5m�O�nRQ�o�Q�OYp'LqO�rsQ�O�IKJML5N+OYP_Q�SUQYVtWYL5[uZY\�J
OY^UQY^UQ-` � ���I�)b
��ë | ���_o´l2�nq=�~	�ë���r� d ���ue ï îkë�kë'o6\4ivZkO�w�QaxRQ�O�y	hkJMZY[uJ
OkpUQ�O�yzLkN{j�Oag|Q�O�V~}GZY�2Z���Z�N{j
OaWMQTI�Q�` � �P���Pe�bTù¡gzdgë-��ëT�.���vdgë| �Hi;� � ~ d ���B�P�fe������I��ë�yëGw-ZY�a�Mm-h�O�WMQ�I�Q�O���h4ivL5j�O�W5Qqp�Q�V�}GZY�2ZY��ZYN�j
O�WMQ�IGQ�` � ���	�2b/�Rktq�lBo��@dtoHprq���eP��e
÷�oH�Ho�}dtoHq�s<iPh���e	kudto����Hq�} ��e�lBq�g��J�8b%ë5�©q���ëK�Ñi�ë��ßbyöKe�����îBy*ö�q��_dgëKiPhß�nq=�~	�ë��\g���g
�yëHy�bzdfePg_h{iPkflm�g_o�p�q@ktsuovdxwië
�ië6�K�5m�i-Lkj
O
rsQ
y�Q
VC��h4ivL5j
O�W5Q�pUQ�` � ������b | ���H�vwcktq�suiP��p�q�lÛsuo�ê�����e	dtoHi�g_sÎiPh8��e�kudto����Hq�}d0�_k0÷����Hq�g
�@q�oHgzdtq@kfe
�@dtoHiPg�ëY�Ñq@��ëI��iyë��ßbyöKe����I�PysöÎq@�_dgëIiPh��nq=� 	�ë��\g���g���ëHy>bzdfePgBhjiPkflÏm�g_o�}prq@ktsuovdxwiëîkë6�chv�a�-JMN!Oag|QkV��Kh5��hv��JMh5jM�-h5m�O�w�Qa` � ���P��bÇ�N	zwBs=ë | ���_o´lBs���� d �	�r~�î�eI���I���këï ë6^G�MlvL���N{�-��O�WMQ5p�Qa`Ô��~ � ��bc�yëT|�i�ê7���_dgë��c	IwBs=ë_�r� d ��� ~�e � �P�yë
� ë'gMhYi�hkjMlMh5m�OanRQao�Q�OkV<WYL5[uZY\�J
Ok^UQ5^UQk` � ���I��e�bÇù¡gIdgë���ë>�.���vdto�ë | �Hig� ��ï4d �=îr�P~�e��=î � �yë~kë'gMhYi�hkjMlMh5m�OanRQao�Q�OkV<WYL5[uZY\�J
Ok^UQ5^UQ{` � ���I�=÷-bÇù¡gIdgë���ë��.���vdto�ë | �Hig� ��ï2d �=î � ��e�� ï �
îyë���yë�w-jMN��5ZYm�Ov^UQky�Q�` � �P�B��b��yëT|�i�ê7���_dgë��c	IwBs=ëT� ï � d � � �)eI�	�r~kë�P��ë'�qZ�mvm-h5jvivZ5O5oRQ�OaV<�����kJMLk�Yhk[]J5N!O�w�Qa` � ���P��bc�yë | ����o�lU�nq��~	�ë>�	��� d �	�z��ez�r�P�� � ëGW4L5[uZ�\YJ
Ok^_Q ^_Q�OkV<�
�MjM�k�kmvZ�j
O5rsQa`Ô��~�~P��b,ùxgzdgë���ë>�.�_�vdgë | �Hig�Pî d �r��er� � ë���yëGo6jM�5mvZ4�s[�O5y�QkW5Q�OaVX}_� �KLk�Mmvl5ZkOkg|Q¯��~P~�îVùxgzdgë���ë>�.���vdgë | �Hig� ���4d � ï ~)er�r� � ë�@��ëGy	hkJMZY[uJ
O6p�Q�O�IKL5jM[]i�h5jvivN�jMZY[u�-�
OGSUQ�O V�y�L5N�j
OGg|Qs` � �P�P�2b~ëK��ë�|�i
ê7�
�_dgëT�c	zwBs=ë��~ ï `Ô�)b d � ����e � ���yë���këGy	h5�5Z2�qOky�Q ��Q�O5V~gMh4ivZ���Oa��Q p�Qa` � ���I�)b,ùxgzdgë���ë>�.�_�vdgë | �Hig�[ë �
ï4d �gîP���)e��gî � îyë�=îyë'^GN�jM�qOkWMQkV S�N{�-h5[u\�L���O5^UQa`Ô��~�~P��bß}�ùu|�	
���
î d � � �)eB�	� ï ë� ï ëGo6\4ivZ5O�w�Q xRQ�O�yzh5JMZY[uJ
Oap�Q�O�V �
�Mj5�5�amvZYj
O�rsQ�` � ���r��b¡��ë | ���_o´lÛ�nq=� 	�ëa¢�£¥¤�¦�§�¨�¤u©
ªs« ¢¬¢!¦®­
ë� � ëGg�m�Lk[]\�ZYmvZYi�ivN+Ovo�Q�O�V°¯aJvh5jM��O-^_QT¯�Qv`Ô��~P~r��b(�r	�q�iyëB|�i�ê7��ë | ����o�l�ë­ö�wBg�ë ï2d � � ~�ez�P�r�yë��~yëGyzLkN{j�Okg|Q�OkV~o6\4ivZ5O�w�Q xRQa` � ���P��bT��e	k0�Pq�} q�l�lIw·suo�ê�����e	dtoHi�gniPh�ktq�e	��oHsÔdto��/�rePs`}Õd0�Bk0÷�oHg�q��i�ê�÷
�_sÔdtiPktsß}�ùx}�}{��eP�>q@k d�� �P�P�
}¡�P�����Iyv�©q�g�iBy��K±�ë


