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

� �"! #%$'&)(+*-,/.102&+34*5$
617)8:9<;=9<>�?@8A9CBEDF7HGIBEJHKCL�;=M ?NGAL�OHJH9CP%OH9Q8:BEO)M 9CD�MAR�9<L�DHR�LS?NDHTUL�DHVE9CD)L�L�GI9CDHV)WX?NDHTULZYEL�D[9<D
BEOHG
TH?N9CKQ\]K<9<^_L@W@8:`)9CDHa%9CD)V/?NJbBNO)8�`HBdcecfL-BE7)8A9C;�9C>�LfBEOHGgc'?�\h8AB�VEB18:B�c5BEGAaiWE8:`)LjRk`HBE9CR�L
BN^jK<9CDHLScfL=MI8:?NDHT�9CDl?@8�8A`HLmMIOH7nL�GA;=?NGIaNL�8�W�BEG�THL�R�9CTH9<DHVo^_BEG�8:`HL=L�THO)R�?@8A9CBEDl^_BNG]BEO)G
Rk`H9CK<THGAL�DXp
q L'JnL�VN9CD�8A`H9CMgRk`+?N7)8AL�Grc-9Q8:`hMIL�YEL�G:?NK+MI9C;�7HKCLsLZt)?N;�7HK<L�M�W@c-`H9CRk`uMI`HBdce8A`HL'JHGIL�?NTv8:`

BN^g7HGABEJ)KCL�;�Mf8A`+?@8-^w?NKCKb9CDx8:Bu8A`HL/R�?@8AL�VEBEG"\yBN^gBE7)8A9C;�9C>�?z8:9CBNDm7HGIBEJHKCL�;=M�p

{}|�~+|w~ ���v�������z�����H�������x���%�@�x�w�������u�i���d���l�H�j�
� D�`H9CM��NBE`)D�YNBED���L�O);m?ND)D K<L�RZ8:OHGIL¡?@8y8:`HL�?ND)D¢OH?NK/£ �¥¤1¦ ;�L�LZ8:9CD)VHW1�NB¢L¡§�L�K<KCL�G
?NMAa@L�Tl8A`H9CM/P%OHL�MI8:9<BED�?ND)Tl7HGIBE7bBNMAL�Tl?�YNL�GI\�MI9C;�7HKCLu;�BvT)L�K�8:Bo?NDHM"cfL�G�9<8�pF£vOH7)7bBEMIL
?@8�JH9<GI8A`XW�L�YNL�GI\¡`%OH;=?ND¡JnL�9CD)Vy9CM�VE9QYEL�D�?©¨)tvL�T[D%OH;hJnL�G�BN^5`HL�?@GI8/JnL�?@8AM�W�?NDHT¡BEDHR�L
8:`HL�MALy`HL�?NGI8AJbL�?@8:Mh?NGAL©O)MAL�T�OH72W�KC9<^_L�L�D)THM�p[ª�Bdc«MA`HBNOHKCT�BED)L©BE7)8A9C;=?NKCKQ\UOHMAL©8A`HL�MIL
`HL�?@GI8'JnL�?z8:Mf8ABu`+?�YEL/?NM5KCBEDHVh?�KC9Q^_L ?NMf7bBEMIMA9<JHKCL1¬ ¤ ¨+GIMI8j9<;=;�L�T)9­?@8AL®9<THL�?]9CMf8ABhMI8:?d\
9CD¡JnL�T¯?@DHT[GIL�M"8�W�MABo8A`HLS`HL�?@GI8]JbL�?@8�MI8k?�\¢M�KCBdc/Wr?@DHT[BNDHLSOHMAL�M]8:`)L=`HL�?NGI8�JnL�?@8AM�?@M
L�R�BEDHBE;�9CR�?NKCKQ\h?NM°7nBEMAMI9CJHK<LNp ¤ DHBN8A`HL�Gs9CTHL�?�R�BE;�L�M°`HBdcfLZYEL�Gf^_GABE;±8A`HL-^w?NR�8°8:`H?@85?�c5L�KCK
8:GA?N9CDHL�Ty`HL�?@GI8j9<M'JbL�?@8:9<DHVu;hOHRk`F;�BEGAL MAKCBdc-KQ\=c-`HL�D�8A`HL�7nL�GAMIBEDF9CMj?z8jGAL�MI8�WH8A`+?ND©8A`HL
`HL�?@GI8uBN^®?@D�OHDx8:G:?@9CDHL�T�7bL�GAMABNDXp[£vBULZtvL�GIR�9<MALyR�BNOHKCT�JnL©JnL�DHLZ¨+R�9C?NK58ABU9CDHR�GAL�?@MALm8A`HL
KC9Q^_L�MA7H?NDXp�²�D)^_BNGI8:O)D+?@8:L�K<\oTHOHGI9CDHVyL³t)L�GAR�9CMAL@W�8:`HLu`HL�?NGI81JbL�?@8:M1^w?NM"8�W�MIB©8:`+?@8/BNDHLhOHMIL�M
OH7©`HL�?NGI85JnL�?@8AMf^w?NMI8AL�G�Wv9<D=8:`)L `HBE7nL�8ABhVx?N9<D�8A`HL�;«J+?NRkaSTHO)GA9CD)V�GAL�MI8�pf£¢B�9CM°8:`)L�GAL1?ND
BE7)8A9C;hOH;�¬

£vOH7H7nBEMAL�8:`+?z8�8A`HLmO)D%8AG:?N9<DHL�T[`HL�?@GI8]JbL�?@8:M]´Eµ�8A9C;�L�M�?F;=9<D¢Ov8:LSc-`HL�D�?F7nL�GAMIBED
9CM®?@8�GAL�MI8�W2?NDHT�8A`+?@8�THOHGI9CDHV�LZtvL�GIR�9<MALNW29<8®JbL�?@8:M]¶¸·NµS8:9C;�L�M-7nL�G�;=9<D¢Ov8:LNp � ^�?=7nL�GAMIBED
LZtvL�GIR�9<MAL�M-8:`)L/^_GA?NR�8A9CBED©¹�BN^g9<8:M'8A9C;�LNW)8A`HL�DF8:`)9CMj7nL�GAMIBED�OHMAL�M�BEDo?�YEL�G:?NVEL

º
»_¹b¼'½¿¾À¶¸·@µ@¹uÁ�Â2»_¹b¼�»4¶-Ãl¹b¼
`HL�?@GI8:JnL�?z8:M'7nL�G5;=9<D¢Ov8:LNW¢c-`HL�GIL18:`HL OHDHa%DHBdc-Dy^_OHDHR�8A9CBED=Â=MI`HBEOHK<TyJbL�R�K<BEMAL 8ABu´Eµ]^_BNG
¹�MI;m?NK<KÄWrc-`)9CRk`Å;�L�?@DHMh8:`HLF7nL�GIMABEDÆTHBvL�MS`+?NGAT)K<\¯T)Bl?NDx\�L³tvL�GAR�9CMILNW'?@DHTÆ7)GABEJ+?@JHK<\
?NGABNOHDHT�ÇNµ�^_BEGj¹¡?@7H7HGABE?NRk`H9CD)Vo¶EW+c-`H9<Rk`�;�L�?ND)M®8A`+?@8®8:`HL�7bL�GAMIBED�9<M�L³tv8AGAL�;=L�K<\yc5L�KCK
8:GA?N9CDHL�TXp�£v9<DHR�LS9<8/9<M�a%DHBdc-D[8:`H?@8]?�K<9<8A8AKCL]LZtvL�GIR�9CMIL=LZYEL�GI\�T+?�\UTHL�R�GAL�?NMAL�M]8A`HL=`)L�?NG"8
JbL�?@8�?@8�GIL�M"8S?NKCGIL�?NTv\¡R�BEDHMI9CTHL�G:?NJ)K<\EWr?oMI9C;�7HKCLS;�BvTHL�K�^_BEG�ÂUc5BEOHK<T¯JnL=L³t)7nBEDHL�Dx8:9­?@K
THL�R�?�\EW+9ÄpÈLNp

ÂX»�¹b¼f½É¾ÊÇNµ-ÁÆËEµNÌ@Í+ÎwÏ¥ÏÑÐ%Ò



¶d´x· ���������	��
������
���

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

50

60

70

80

90

100

110

120

�

�

c-`HL�GIL�8:`HL�Rk`HBN9CR�LjÃ�¶dµEµ'9<M�P%OH9<8AL�?NGAJ)9<8:GA?NGI\�`HL�GALNW@?NDHT/MI`HBEOHK<T�JbL�;hO)Rk`];�BEGALrR�?NGIL�^_OHK<K<\
GAL�MAL�?@GARk`HL�T�c-9Q8:`�8A`HLh`HL�KC7UBN^s?©;�L�TH9<R�?NK�THB¢R�8ABEG�p��r9<VEOHGIL��HpQ¶EpQ¶uMA`HBdc-M18A`HL�^_OHDHRZ8:9<BED
º�^_BNG�8A`H9CM/LZt)?N;�7HK<LNW
?@DHT[8A`HL�GIL=9<M]R�KCL�?@GAK<\U?o;�9CDH9<;hOH;�W2c-`H9CRk`l;=L�?NDHM/8:`HL�GAL�9CM]?ND
BE7)8A9C;hOH; Rk`HBE9<R�L�BN^r¹}W+c-`H9<Rk`�;=9<DH9C;�9C>�L�Ms8:`HL]?�YEL�GA?NVEL]OHMAL�BN^�`HL�?NGI8AJbL�?@8:M�Wn?NDHTo8A`%OHM
KCL�?NTHM�8AB©8:`HL�KCBEDHVNL�MI81KC9<^_L�7nBEMAMI9CJHK<LNp��+GABE; R�?NKCR�OHKCOHM�W2c5Lua¢D)B¸cÀ8:`H?@81c5LhDHL�L�TU8:ByMALZ8
8:`HL-THL�GA9QYN?z8:9<YNLj8:B�>�L�GIB�8AB�¨HDHT=8A`HL�;�9CD)9C;hOH;�W@c-`)9CRk`Sc-9<8:` ¦ ?N7)KCL-9CM°L�?@MA9CKQ\u?NRk`)9CL�YNL�T
Jx\
�����������! #"%$'&)(���$�*%�! ,+-"/.0&)12�3���! 3"2454- 6&7�#1/"2498
�/.��:�-;2<��%�=&��?>�"�468
@-A%B3C +D&��-.�>�"2468

Ã ¶
¶dµEµFE ?N;�JbL�GI8 q »HGË Ì ÎwÏAÎ ¼�Á

¶dµ)¶
¶dµEµ

� 8u9CM�9CDx8:L�GAL�M"8:9<DHV�8:BUMIL�Ly8:`H?@8h8:`)L©R�K<BEMAL�T�^_BNGA; MABEK<O)8:9<BEDlBN^-8A`H9CMh7)GABEJHK<L�; 9CDxYEBNK<YEL�M
8:`HL E ?@;hJbL�GI8 q ^_OHDHR�8A9CBED�c5LU`+?�YEL¡?@KCGAL�?NT)\ÆL�DHR�BEOHDx8:L�GAL�T�9<DJIf`+?N7)8AL�G �v� BED�8A`HL
D%OH;=L�GA9<R�?NK1MIBEKCOv8:9CBND BN^�D)BED5K¥K<9CDHL�?NG©L�P¢OH?@8:9<BEDHM�pML�BÆBEJv8k?N9<D�?eD%OH;�L�GI9CR�?@K Y@?NKCOHL¡9<D
¦ ?N7HK<LNW)c5L/8¥\v7nL
+ CON5B �=&�P�468
?NDHT ¦ ?N7HK<L=GIL�8AOHGADHM�µ!Q µEË G ËEµv¶SREµ G RvWXc-`H9CRk`[;=L�?NDHM/8:`+?@8]BEDHL�MA`)BEOHKCT[LZtvL�GIR�9<MAL©?�JH9<8BdYEL�G®Ç@µh;=9<D¢Ov8:L�MfL�YEL�GI\yTH?d\Np � ^�8A`HL�GIL/`+?NTyJnL�L�DFDHBSR�KCBEMIL�T©^_BEGI; MIBEKCO)8A9CBEDm9CD ¦ ?N7)KCLNW
BEDHL�R�BEO)KCT�`+?�YNLhOHMAL�T¡?NDx\�BN^
8:`)L�DHBED)KC9CD)L�?NG®L�P%O+?@8A9CBEDoMABEKQYEL�GAM ^_GIBE;TIf`+?N7)8AL�G �v� 8AB
¨+DHTF8:`HL/MIBEKCO)8A9CBED2W)BEG'8A`HL/;m?N7)KCL1R�BE;=;=?NDHT � @-A�B#C + p

� Mf9<85?NK<MAB]7bBEMIMA9<JHKCL-8:B�¨+DHTm8A`HL�;�9CD)9C;hOH; TH9CGIL�R�8AK<\hc-9Q8:`HBNO)8fa%DHBdc-9<DHV�8:`)L THL�GA9<Y@?3K
8:9QYELs¬U�+BEG28:`)9CM�BEDHL�T)9C;�L�DHMI9CBED+?@K@7HGIBEJHK<L�;�W¸?ND�?NKCVEBNGA9<8A`H;�KC9<aNL�JH9<MAL�RZ8:9<BED1^_GABE; £vL�RZ8:9<BED
�)� cfBEO)KCTUJnLuDH9CR�LNWXJHOv8�9<8 9CM1DHB@8�7bBNMAMA9<JHKCL�8:B©8AL�KCK�^_GABE; 8:`)Lh;=9<TH7nBE9CDx8�BN^5?NDU9CDH9Q8:9C?NK
9CDx8:L�GIY@?NK?VXW+ÒZY\[}9<^�8:`HL/;�9CDH9<;hOH;«KC9<L�M'9<DF8A`HL�KCL�^�8'BEG-GA9CVN`%8-`H?NK<^�BN^g8:`HL/9CDx8AL�GIY@?NK�p � ^
BED)L
`HBdcfLZYEL�G�R�BE;=7)O)8:L�M'8:`HL1^_OHD)R�8:9<BED©Y@?NKCO)L ^_BEG'8¥c5B�T)9CMI8A9CDHRZ8j7nBE9CDx8:M5¹ Î ?ND)TF¹2]-9<D^V_W+ÒZY\[�W
¹ Îa` ¹2]dW
?@DHT¯9<^jº
»_¹ Î ¼�9CM�MA;=?NK<KCL�G�8A`+?ND�º
»�¹2]³¼ZWr?NM�9<D[8A`HLmL³tH?@;=7HK<L=9<Db�r9<VEOHGILc�)p<¶EW
8:`HL�D�?S;=9<DH9C;�OH;�;hO)MI8�KC9CL�9<D�8A`HL�9CDx8:L�GIY@?NK�V_W+ÒA¹2]\[�p-61Do8A`HL�BN8:`HL�G�`H?NDHTXWi9<^�º
»_¹ Î ¼'9<MJH9CVNVEL�G18A`+?NDlº
»_¹2]Z¼³W}8A`HL�Dl?�;�9CD)9C;hOH;�;hOHM"8�K<9CLu9<D¡8A`HL�9CDx8:L�GIY@?NKdV ¹ Î ÒZY\[ÄWg?NDHT�`HL�D)R�L



���������	��
	����
���� ¶d´NË

¹
¹ Î ¹2]W Y

ºr»_¹b¼

�������������������
 "!$#&%('*),+.-0/1#2%2354635%87�%:9;+<#0=?>A@B#&)DC�-E=F3HGI@6%J9K35%L35)M#0=.GH-

N 359O+�>�GI3,-04QPR7�9K3M4SCTGHUV-W'V-0354XGI9ZY Î #&4Q[2Y ] 354�GI@\+]9;+<#0=^>_@`3M4\GH+;=�a<#&)
b c\dFeFfHg

BEDHLhR�?ND¡R�BEDx8A9CD%OHLh8:ByMIL�?NGIRk`�^_BNG�8:`)Lu;=9<DH9C;hO); 9CD¡?©MA;=?NK<KCL�G®9CDx8AL�GIY@?NK�W�?NM19<DUJH9CMIL�R K
8:9<BEDXp ¤ MA9<;=7)KCL�Rk`HBE9CR�Lm^_BEG/¹ Î ?NDHTl¹2]u9<M]8:B�Rk`HBvBNMAL©BED)L=8:`)9CGAT¯?NDHTl8¥c5B�8:`H9<GATHM]BN^8:`HL=9CDx8:L�GIY@?NK VXWiÒ\YZ[�W�JHO)8]8:`H9<M]Rk`)BE9CR�L©`+?NM�8:`HL=JH9CVoTH9CMA?NT)Y@?NDx8k?NVNL=8:`H?@8hBED)LmDHL�L�THM�8AB
L�Y@?NK<O+?@8:L®º©8¥c-9CR�L�9<DSL�?NRk`=MI8:L�7mBN^b8:`HL®?NK<VEBEGI9<8:`);oW@MA9CD)R�L®9CDu8:`HL®DHLZc 9CDx8:L�GIY@?NK�WxDHL�9Q8:`HL�G
¹ Î 9<D�8A`HL�^_BEGA;�L�G�WHDHBEGj¹2]�9CDF8:`HL/K­?z8A8:L�GjR�?NMIL]K<9CL�M-?@8®BEDHL�8:`H9<GATFBEGj8¥c5B=8:`)9CGAT)M®B@^g8A`HLDHL�cÊ9CDx8:L�GIY@?NK�p ¤ JbLZ8A8:L�G-Rk`HBE9CR�L�cfBEO)KCTFJbL�8AB�Rk`)BvBEMIL

¹ Î ¾:h2W�ÁÊ»4¶®Ãihb¼�Y¸Ò ¹2]f¾±»"¶-Ãjhn¼ W�Ákh�YdÒ » �Hp<¶d¼
?NDHTF8:BSTHLZ8:L�GI;=9<DHLlh�MAOHRk`o8:`+?@8�?NK<GAL�?NT)\©LZY@?NKCO+?z8:L�TF^_OHDHRZ8:9<BED�Y@?NK<OHL�M-R�?NDoJnL/GAL�OHMAL�TXp
Lj`H9CM5cfBEO)KCT©;�L�?ND©8A`+?@8f9CDm8A`HL1^_BEGA;�L�GsR�?@MALNWH8A`HL1BEK<Tm¹ Î c5BEOHKCTyD)L�L�Ty8ABuJbL�R�BE;�L�8A`HLDHL�c�¹2]�9<Dy8:`HL/9CDx8AL�GIY@?NK=V_W+ÒA¹2]\[�W+9ÄpÈLNp

¹ Î ¾±»4¶®Ãihb¼�W�ÁmhH¹2] Q
£vOHJHM"8:9Q8:O)8A9CDHVh8A`HL�YN?@KCOHL�M-^_GIBE;�L�P%O+?@8:9<BED[» �HpQ¶¸¼'?ND)ToMIBEK<Y¢9CD)VS^_BNG(h�\¢9CL�K<THM

hy¾ Ã]¶fÁon Ç
· p µ5Qrq)¶�´Eµ)Ò » �HpÉ·N¼

c-`HL�GIL®c5L®`+?�YEL Rk`)BEMAL�Dm8:`HL®7nBEMA9Q8:9<YNL-BN^b8A`HL-8¥cfB]GAB¢BN8:M�p � D�8A`HL®K­?@8I8:L�G°R�?NMAL@W¢8A`HL�GIL�OHMIL
cfBNOHKCTF9C;�7HKQ\

¹2]f¾shH¹ Î Á�»"¶-Ãjhn¼ YdÒ
c-`H9CRk`yK<L�?NT)Mj?@^�8:L�G'MAO)JHMI8A9<8:Ov8:9CBND©^_GABE;«L�P%O+?@8A9CBED�» �HpQ¶¸¼s8:Bh8A`HL1MA?N;=L�YN?@KCOHL1B@^Zh�p=Lj`H9<M
Rk`HBE9<R�L1BN^thyR�BNGAGAL�MA7nBEDHTHM'8AB�8:`)L�VEBEKCT)L�D©MIL�R�8A9CBED2WH?NDHTyK<L�?NT)M58:B]8:`HL ^_BNKCKCBdc-9<DHV]MI9C;�7HKCL
?NKCVNBEGA9Q8:`H; 9CD ¦ ?z8:K­?@JX½
�Su	v�w�x�< A v "5��y <&v <&z�<�{5+D& �?> N >A|�4



¶d´,� ���������	��
������
���

P y ����� y ����� �2<&v5; @JN z�<&v�<0z	u$z A � N @ w N5B/N
	 �Su6vRw�x�< A v
P "%�Sy <&v <0z <�{5+D&��0> N >A| 4 @ + N
	 w��O+ @ � A�	 N z <&v <0z	u6z A � x�� + @ w N5B/N
	 �Su6vRw�x�< A v �
P <&v:x��O+ <&v	x!+ 	-C!N5B�
�N >A|��
� N �-�5+ C!N!B &��?> N 468 �S|!���5+ C!N5B &��?>A| 4�8
B �=&)12�S$ @���	 x?&)( 4�4
�/�'8
" ��� B  N $=&7��1 B 4� �|�8 "5���'&7��1 B 4- N $ B  �|�8
��"��S�-�5+ CON5B &��?>�" �/468 �%"5�-�-�5+ C!N5B &��0>�"5�O468
� ��< B + N�� " ��� "�� � "5��� "!� � |
<�� �%" ���/��"!�
N ��" � 8
" ���-"5�'8 ��" �S����"5�'8
"5���'&7��1 B 4- N $ B  �|�8 ��"!�-�-�5+ CON5B &��?>�"5�O468

+ B%@ +
|!��"5�'8
"5���-" � 8 ��"5�-����" � 8
" ��� B  N $=&7��1 B 4� �|�8 ��"��S�-�5+ CON5B &��?>�" �/468

+ v5;?8
+ v!;?8
"%��" � 8

{}|�~+|�� � �n�d�d���r�_���]�}�! }�#"��%�³���n��$��
% BEG"8k?NJ)KCLs7H`HBEDHL5MI\¢MI8AL�;�M
R�?@DhJbLsOHMIL�TS?NK<;=BEM"8�L�YEL�GI\%c-`HL�GALNW%JnL�R�?NOHMAL58:`HL�GALf9<Mr?®THL�D)MAL
DHL�8'BN^}J+?NMIL�MI8k?z8:9CBNDHM�W¢8:Bhc-`H9<Rk`©8:`HL c5L�?@a©7bBNGI8k?@JHKCL®7H`HBED)L�R�?NDyR�BEDHDHL�R�8�p'&°?NRk`FJ+?NMIL
MI8:?@8:9<BEDoR�BdYEL�GIM�9<8AM�DHL�9CVE`%JnBEGA`)BvB¢T�?@DHT�c-`HL�D�\EBEO�;�BdYEL�c-9<8:`�\EBEO)G17bBNGI8k?@JHKCL/7H`HBNDHL
^_GABE; 8A`HL�D)L�9CVN`¢JnBEGI`HBvB¢T�B@^�BEDHL]MI8k?z8:9CBND�9CDx8AB=8:`)L�DHL�9CVE`%JnBEGA`HB¢B¢T�BN^°?=TH9�(bL�GIL�Dx81BED)L
c-`H9CK<L�R�?NK<KC9<DHVHWv\NBEOHG�R�?NK<KX9CM®?NO)8ABE;=?@8:9<R�?NK<K<\S8:GA?NDHMI^_L�GAGIL�T�^_GIBE;�8:`)L]BEK<ToM"8k?@8A9CBEDy8AB�8A`HL
DHL�c BNDHLNp Lj`)L©THL�D)MAL©R�B¸YNL�GI9CDHVUBN^j?NGAL�?NM�c-9<8A`lJ+?@MAL©M"8k?@8A9CBEDHM]R�?NO)MAL�M�7HGABEJ)KCL�;�M�½u9Q^
8¥cfBÆJ+?NMIL[M"8k?@8A9CBEDHMyO)MAL[8A`HL�M:?N;�LU^_GAL�P%OHL�DHR�\�^_BEG�?�R�BED)R�OHGIGAL�Dx8�R�BEDHD)L�R�8A9CBED�c-9<8A`
R�BEGIGAL�MA7nBEDHTH9<DHV�7bBNGI8k?@JHKCL�7)`HBEDHL�M�W�8A`HLUMA9<VED+?NK<Mm;=?�\�9CDx8AL�GI^_L�GAL¡?ND)T�8:`HLUP%O+?NK<9<8¥\ÆBN^
8:`HL�R�BN;=;hO)DH9CR�?@8:9<BED�THL�R�GAL�?NMAL�M�p Lj`H9CM�9CMS8:`HL�R�?@MAL�9<DÆ7H?NGI8A9CR�O)K­?NGu9Q^ 8:`)L�8¥c5B¯J+?NMIL
MI8:?@8:9<BEDHM1?@GALu7H`x\¢MA9<R�?NK<K<\�R�K<BEMAL�8AByL�?NRk`¡BN8A`HL�G�p�Lj`)L�GALZ^_BEGALuBNDHLhcfBNOHKCTUK<9CaNL�8:BF?NMIMA9<VED
TH9�(bL�GIL�Dx8 ^_GIL�P%OHL�DHR�9<L�M�8:B©T)9�(bL�GAL�Dx8�J+?NMILhMI8:?@8:9<BEDHM�p1ª�BdcfLZYEL�G�W}9CD�7)G:?NRZ8:9CR�LNWn8:`HL�GALS?NGIL
KCL�MAMu^_GAL�P¢O)L�DHR�9CL�Mm?�YN?@9CK­?@JHKCLm8A`+?NDeJ+?NMILoM"8k?@8A9CBEDHM�?ND)Te8A`¢O)M�^_GIL�P%OHL�D)R�9CL�Mm`+?�YNLo8:B�JnL
GAL�OHMAL�TXps� ?@8AOHG:?NK<K<\u8A`HL17HGIBEJHKCL�;�?@GA9CMIL�M'`)B¸c�8ABu?NMAMI9CVED©^_GIL�P%OHL�DHR�9<L�M'8:BuJH?NMAL1M"8k?@8A9CBED)M
MABm8A`+?@818A`HLh9<D%8AL�G"^_L�GAL�DHR�LS?@;=BED)VmMA9<;hOHKQ8k?NDHL�BEOHM�R�?NK<KCM®9CM ;�9CD)9C;�9C>�L�TXpdLj`H9CM17)GABEJHK<L�;
9CMja%DHBdc-D�?@M'8:`HL�^_GAL�P%OHL�DHRZ\o?NMAMI9CVEDH;�L�Dx8-7HGIBEJHK<L�;�p
q L®THL�GI9<YNL ?/;m?z8:`HL�;m?@8A9CR�?NKv^_BEGI;hOHKC?@8:9<BEDuBN^28A`HL-^_GAL�P%OHL�DHR�\m?NMIMA9CVNDH;=L�Dx857)GABEJHK<L�;

cfLjR�BEDHMI9CTHL�G*)©J+?NMILjMI8:?@8:9<BEDHM,+!-ÄW
.g¾ ¶EÒ³·vÒ7Q Q QZÒ/)rp q L-?NMIMAOH;�Lf¨+GIMI8�8A`+?@8�L�?NRk`SMI8k?z8:9CBND
+!-XMIL�DHTHM5c-9<8:`=8:`HL�M:?N;�L�^_GIL�P%OHL�D)R�\y?z8'?�7nBdcfL�G'KCLZYEL�K102-b8:B]THL�MIR�GA9<JbL `HBdc 8A`HL 7nBdcfL�G
KCLZYEL�Kr?�(bL�R�8AM�9CDx8:L�GI^_L�GAL�D)R�LNp q LhKCB¢BEa�?@8�7+?@9CGAM BN^°J+?NMILuMI8k?z8:9CBNDHM3+!-°?ND)T4+25]?NM�VN9<YEL�D
9CD �r9CVEO)GAL��)pÉ·vp q L1T)L�¨+DHL�8:`HL1L�Dx8:GA9<L�M'B@^�8:`HL1K<9CDHauVE?N9CD=;m?@8AGA9 t768 ¾ V 6Â9-:5\[2?NMf^_BEK<KCBdc-M�½

;<6Â9-=->0�-j9CM�8A`HL©;�9CDH9<;hOH; MI9CVED+?@K57nBdcfL�Gh8:`HL©7)`HBEDHLyR�BEDHDHL�R�8:L�T�c-9<8:`�M"8k?@8A9CBED?+!-
»_MAL�D)TH9CDHVSc-9<8A`F7bBdc5L�G,02-_¼fGIL�R�L�9<YNL�M1?@D%\%c-`HL�GAL�9CDy8:`)L]?@GAL�?uBN^*+!-¥p



���������	��
	����
���� ¶d´EÇ

������

� �
������

��	�
� ������

� �
����������������
6�� UV- N #&9;+]9�G�#SGI3,-0469 #&4Q[ ' -09F3�GI3,-0469 -0/�U -E=;9^GV=O+�>O+A'VGI3�-04`#&4Q[
354\GH+;=;/�+;=O+O4�>O+

;<6Â9-:5 0�5�9CMg8A`HL';=?ztv9C;hO); 9CDx8:L�GI^_L�GIL�DHR�Lj7bBdc5L�Gr8A`HL'7H`)BEDHL'R�BEDHDHL�R�8:L�Tuc-9<8:`�MI8k?z8:9CBND
+!-sGAL�R�L�9<YEL�M�?@D%\%c-`HL�GAL�9CD�8A`HL�?NGAL�?FB@^ +!-�^_GIBE; 8:`)LuMAL�D)THL�G +25y»wMIL�DHT)9CDHVyc-9<8A`
7nBdcfL�G'0�5Z¼³p

� Du8:`HL'^_BEK<KCBdc-9CD)V�c5L®D)L�VEK<L�R�8
D+?@8:O)G:?NKHD)BE9CMIL'^_GABE;ÀBN8:`)L�G�MABNOHGAR�L�M�p=Lj`)L-c5BEGIMI8°7nBEMAMI9CJHK<L
MA9<VED+?NKH8ABhDHBE9<MAL®G:?@8A9CB�� -XB@^}?]7H`)BEDHL1R�BEDHDHL�R�8:L�T©c-9<8A`mMI8:?@8:9<BED +!-2R�?ND=DHBdc JbL®THL�¨HDHL�T
?NMr8A`HLjG:?@8A9CB1JnL�8¥c5L�L�D=8A`HLj;=9<DH9C;�OH; MA9<VED+?NKv7bBdc5L�G
^_GABN;À8A`HLjMI8:?@8:9<BED +!-i?NDHTu8A`HLjMAOH;
BN^�8:`HL/9CDx8AL�GI^_L�GAL�DHR�L/7nB¸c5L�GIM 6Â9-:5 0�5 BN^�8:`)L�B@8:`HL�GjMI8k?z8:9CBNDHM +25¸W����¾�.AW

� -�½É¾ 6Â9-=->0�-� 5��� - 6Â9-:5 0�5 ¾
02-� 5��� -����� ������� 0�5

¾ 02- � 5!��"� ������� 0�5$#�Ã 0�-
Q » �Hp¿ËE¼

% L�¨+D)9CDHVh8A`HL/DHBEGA;=?NK<9C>�L�TyKC9<DHa=VE?N9CDF;=?@8:GI9Qt 8 ¾ V Â�-:5\[}Jx\

Â�- 5 ½É¾'& ��"� ������� .(�¾)�EÒ
µ BN8A`HL�G"c-9CMILEÒ » �Hp �x¼

8:`HL�c5BEGAM"8®MA9CVND+?NK28AB�D)BE9CMIL�G:?@8A9CBu^_GABE;�» �Hp Ëx¼fJnL�R�BE;=L�M
� -2¾ 02-� 5 Â9-:5 0�5 Q » �HpÉÇN¼

� D�8A`HLSMA9<;=7HK<LuLZt)?N;�7HKCLhc-9Q8:`�BEDHLu^_GAL�P%OHL�DHRZ\¡cfL�`+?�YEL=BEDHK<\o8:`HL�MAL�DHTH9<DHVo7nBdcfL�G 0�-
?@8©L�?NRk` MI8:?@8:9<BED +!-�8:B�;=?ztv9C;�9C>�Ly8A`HL�MA;=?NK<KCL�M"8mMI9CVEDH?NK®8AB¯DHBE9<MALoG:?@8A9CB*� -�BdYEL�GF?NKCK
MI8:?@8:9<BEDHM�p Lj`HLSBE7)8A9C;hO); 9<M1BEJ)8:?N9CDHL�TUc-`HL�D¡8:`HLuMI9CVEDH?NKg8AByDHBE9CMILuG:?@8A9CB©9<M18:`HLuMA?N;�L
^_BEGu?NK<KfM"8k?@8A9CBEDHM�Wf?@MuBEDHLFR�?ND�MIL�Lo?NMh^_BEKCK<Bdc-M�½©M"8k?NG"8:9CD)V�c-9<8:`e?NK<K58A`HL+� -®L�P%O+?NK-?@DHT
THL�R�GAL�?NMA9<DHV�8:`)L MAL�DHTH9<DHVh7nB¸c5L�G 0�5-BN^�MI8:?@8:9<BED +25'c5L1DHL�R�L�MIM:?NGI9CKQ\=T)L�R�GIL�?NMIL 8:`)L MA9<VED+?NK
8:B[DHBE9CMILoGA?@8:9<B,� 5yMA9CD)R�LoÂ 5 5�¾ µ)p 61DÅ8A`HLoB@8:`HL�Gm`+?ND)T�9CDHR�GAL�?NMA9<DHV�8A`HL�7nBdcfL�G 0�5
BN^�M"8k?@8A9CBED +25yc5BEOHKCTÅDHL�R�L�MAMA?NGA9<K<\ÆTHL�R�GAL�?NMALU8:`)L�MA9<VED+?NKj8:BlDHBE9CMIL�G:?z8:9CB[BN^/R�BNOH7HKCL�T
DHL�9<VE`%JbBNGA9CD)VuMI8k?z8:9CBNDHM�WHJnL�R�?NOHMIL�Â 5.-0/�µvp

£v9CDHR�L�8A`HL�;m?@8AGA9 t 8 9CM-DHBED�D)L�Vx?@8A9<YNLNW+cfL]`+?�YELhJx\F8:`)L % L�GAGIBED �+GABNJbL�DH9COHM Lj`HL K
BEGAL�; Ë)p¿Ë�8:`+?@8]8:`HLmK­?NGIVEL�M"8�L�9CVEL�D%Y@?NK<OHL�h2143 Ð BN^ 8 9CM�GAL�?NK'?@DHTl8:`)L©R�BEGIGAL�MA7nBEDHTH9<DHV



¶d´Sq ���������	��
������
���

L�9<VEL�DxYEL�R�8ABEG�� 1 3 Ð 9CM5DHBEDyDHL�Vx?@8A9<YEL@p°²�MI9CDHV�8:`H9<M'L�9<VEL�DxYEL�R�8ABEGj?NM'BNOHGf7nBdcfL�G'TH9CM"8:GI9CJHO5K8:9<BEDXW��Æ½É¾�� 1 3 Ð WHcfL/BEJv8k?N9<DF^_BNG'8:`HL/MA9<VED+?NKb8:BSDHBE9<MAL�G:?z8:9CB� -2¾ 02-� 5 Â9-:5 0�5 ¾
02-

h 143 Ð 02- ¾
¶

h 143 Ð Ò » �HprqE¼

?NDHT©8A`¢O)M-?NKCKn8:`HL1M"8k?@8A9CBED)M'R�?NDFVEOH?NG:?NDx8AL�L/?@8jK<L�?NM"8-?hMA9<VED+?NKi8:BuD)BE9CMIL1G:?@8A9CB Î���	��
 Wv8A`HLJbL�MI8u7nBEMIMA9CJ)KCL�MABEK<O)8:9<BED[c-9Q8:`¯BED)Lm^_GAL�P¢O)L�DHRZ\Ep � ^®BEDHLm`H?NMhMALZYEL�G:?NKf^_GIL�P%OHL�DHR�9<L�M�W�8A`HL
VEBx?NK+9<M�8:B�R�BEKCK<L�RZ85M"8k?@8A9CBED)Ms9<D=VNGABEOH7)MfMAB�8:`+?z85^_BEG°L�?NRk`©VEGIBEOH7 Î� �	��
 9<Ms;=?ztv9C;�9C>�L�TXWxBNG9CDFBN8A`HL�Gjc5BEGATHM�Wn8A`HL/K­?NGIVEL�M"8®L�9CVNL�DxY@?NKCOHL�B@^r8:`)L]K<9CDHa=Vx?N9CDF;=?@8:GI9Qt 8 ^_BEG-L�?NRk`oVEGABNOH7
9CMj;�9CDH9<;=9<>�L�TXp

£vOH7H7nBEMAL�cfLm?NGAL=VE9<YNL�Dl?oDHBEGI;m?@KC9C>�L�T¡KC9<DHa�Vx?@9CD�;m?@8AGA9 t48
�����	���[c-`)9CRk`l`H?NM
>�L�GABEM-BEDy8:`)L�T)9­?NVEBND+?NK�?ND)T�D)BED5K¥D)L�Vx?@8A9<YNL�L�Dx8:GA9<L�M-BN8A`HL�G"c-9CMAL@W

8 ¾
�����
µ Â Î ] Â Î�� Q Q Q Â Î �Â,] Î µ Â,] � Q Q Q Â#] �ppp p p p ppp
Â � Î Â � ] Q Q Q Q Q Q µ

������ Ò Â9-:5!/ µ)Ò�¶�� .IÒ���� )gÒ

?NDHT�cfL[`+?�YEL�8¥cfBe^_GAL�P%OHL�DHR�9<L�M�8:BÅJnL�?NMAMI9CVED)L�TXp L�BÅT)BÆMIBHW1cfL[DHL�L�TÊ8:B�¨+DHTÊ?
THL�R�BE;�7bBEMI9<8A9CBED©B@^
?S7bL�GA;hOv8k?@8A9CBED! BN^g8:`HL/;=?@8:GI9Qt 8 9CDx8ABS^_BNOHGjMAOHJoJHKCB¢Rka%M�W #"!8$ �¾&%�' () *,+ Ò ' �-�/. � .+Ò ( �0�1. �324� Í .65³Ò)7�0�#24� Í .65 � . Ò ( �0�#28� Í .65 �328� Í .95 Ò
MAOHRk`[8:`+?@8/8A`HLm;=?ztv9C;hO); BN^58:`HL=K­?NGIVEL�M"8]L�9CVEL�DxYN?@KCOHL�M�B@^'8:`HL�MAO)J¯;m?z8:GA9<R�L�M�BND�8A`HL
TH9­?@VEBED+?NKb9CMj;�9CDH9<;=9<>�L�TXW

;�9CD:<; . »w;=?zt2»_h21 3 Ð » ' ¼ZÒ^h2143 Ð »�*y¼A¼I¼
Q » �Hp G ¼
¤ DhL³tv`+?NOHM"8:9<YNLjMAL�?NGARk`u8:B MABEKQYEL58A`H9CMg;=9<DH9C;=?zt/7)GABEJHK<L�; 9CMg7bL�GI^_BEGI;=L�ThJx\]8A`HL ¦ ?z8:K­?@J
R�B¢THL
�Su	v�w�x�< A v @ �	= 	 u	xO+?> A�	 w/+�@ N
	 x <�x�< A v�&BA 4
PC=	D?EGF � >GH�DGI � @3J	DKF � F � H � �2<&v5; |O+ @ x x � A � 	 + � uO+ vRwML . N
	 x <�x�< A v
P @ �K= 	 u	x!+	> A�	 w,+?@ N
	 x�<�x�< A v0&NA 468 �2<&v5; @ � A�	 NPO < C +�v B <�v3Q O5N <&v z N x 	 <�"RA
P x�� + |O+ @ x . N
	 x�<�x < A vM<&v	x A � A u 	 @ u6|$z N x 	 <$w,+ @ > @ u�w �sx�� N x x�� +mz N "2<0z	u$z
P A � x��O+ B/N
	KO + @ x +O< O + v C!N5B uO+ @ A � x��O+ x � A ;2< N?O A v N5B | B�A wSQ @ < @ z�<&v <0z <�{5+/;UT
P F�� + 	 + @ u B x < @VO < C + vs|GL x��O+o| <&v N
	 L <&v5;5+-" @ � A�	 A vO+ A � x��O+ @ u6|$z N x 	 <$w,+ @ T
v!� @ <�{5+D&NA=>H�/468
� A�	 Q5� �6���XW &KvO12�/4#1��
@ � B�A�O <$w N5B & ; A u6| B +D&�;5+Xw/� | <&v0&BQ0>Av 454#1ZY\�ZY 468
	 &[Q�43��z N "=& 
 z N "=&)+ < O &BA'& @ > @ 4�454oz N "=&)+O< O &BA'&6\ @ >�\ @ 4%4�4��2468

+ v!;

 	 z�<&v�>]Q��%� z�<&v�& 	 468
@ � B�A�O <$w N5B &�; A u6| B +D& ;5+Xw,� |�<&v0&[Q0>Kv 4�4#1^Y �ZYH468



���������	��
	����
���� ¶d´ G
LgBy8AL�MI8�8:`)9CM�R�B¢THL@W�c5LSDHL�L�T[Y@?NGA9<BEOHM�R�BED)¨+VEO)G:?@8A9CBEDHM/BN^5J+?NMILSMI8k?z8:9CBNDHM�p=£v9<DHR�LSJ+?NMIL
MI8:?@8:9<BEDHM�?NGALSOHMIO+?NK<K<\U9<D%8AL�K<KC9CVNL�Dx8:KQ\�TH9<MI8AGA9CJ)O)8:L�TXW�c5LmO)MAL=^_BNG/8AL�M"8:9CD)Vo7HO)GA7nBEMAL�M�J+?NMIL
MI8:?@8:9<BEDHM1BED[?yGAL�R�8k?@DHVEOHKC?NG1VEGI9CTXWXc-`H9<Rk`[`H?NM/JbL�L�D�G:?NDHT)BE;=KQ\�7nL�G"8:OHGIJbL�TXW�?NM/9CD�8A`HL
¦ ?@8AK­?NJyR�BvTHL
�Su	v�w�x�< A v 
 J?>�"?>[L1�%�KA%+ v + 	5N x!+?@ 	OA | B + z�&�v >_z >�;O+O468
P A �1��� DGJ	F � @KD H?= ��� y O + vO+ 	!N x!+ @ A�	3O5N v <�{!+/; 	5N v5; A z @ +�x A �o| NO@ + @ x N x�< A v @
P 
 J0>�"?>[L��5�KA%+ vO+ 	5N x!+�@ 	OA | B + z�&�v�>_z�>�;5+2468 O + vO+ 	5N x!+ @ v " zs| N!@ + @ x N x < A v
P B�A w N x�< A v @ A v N 	 +Xw x N v O u B/N
	 u6v <�x N
	 L O�	 <3;?> + N w � N x N 	5N v!; A z B�A w N x�< A v
P <&v N @�� u N
	 + A � @ <�;!+ �! #;5+ w/+ v	x!+ 	 +/; N x x��O+ w A�	�	 + @ . A v5;2<�v O O�	 <3;/. A <&v\x0>
P N v!; w A z%.6u	x!+ @ x��O+ w A�	�	 + @ . A v5;2<�v O B <&vGQ O5N <&v z N x 	 <�" u @ <&v O x��O+ � N w�x
P x�� N x x��O+ @ < O v N5B ;5+Qw N L @ B < QO+ ��� 	 W�*�T F�� + A u\x-.6u	x < @ x��O+ B <&v3Q O5N <�v
P z N x 	 <�" J N v5; x��O+ w A�A�	 ;2<�v N x!+ @ A � x�� + | NO@ + @ x N x�< A v @ &�"?>[L�41T

�� >��1�%� z2+ @ � O�	 <�;=&7�6�_v�>H�6�Hz 468
� � � $-;5+! �& 	5N v5;?& @ <�{5+'& � 4�4#1����/�O468
�5���5$-;5+! �& 	5N v5;?& @ <�{5+'&���4�4#1����/�O468
"%� � &!�\468L%���?&!�\468
� A�	 <3� �6��v� &z212� >
� A�		� � <3$�����v� &z >J=&H<6> � 43� ����& @���	 x?&�&�"?&
<�4#1/"?& � 4�43W,�-$'&NL=&
<�4/1?L=& � 4�43W3�243W�*24�8J=& � > <�43�KJ=&
<6> � 468
+ v5;?8

+ v!;?8
. B%A x?&�"?> L?>KY A Y%>KYAy N
	 Q!+ 	�
 < {5+ZY�>H�#�'>KY � <&vO+
� <�;$x1�UY�> �24
q L�MI`HBdc 9CD �r9<VEOHGILF�Hp¿ËuBEDy8A`HL/KCL�^�8j8A`HL/GAL�MAOHKQ8-BN^r8A`HL/R�BE;�;m?@DHTHM

 J0>�"?>[L��5�KA%+ vO+ 	5N x!+�@ 	OA | B + z�&��?>�*0> �^T:*�468
@ �	@ N
	 x�<�x�< A vG= 	 u	x!+?> A�	 w,+D&BJ2468
. B%A x?&�"=& @ 46>[L=& @ 46>KYZ 1Y�>�"=&6\ @ 46>[L=& \ @ 46>GY A YH468
Lj`HLm;�9CD)9C;hOH; BN^j8:`HL=K­?NGIVEL�M"8hL�9CVEL�D%Y@?NK<OHLSc'?NM]^_BEOHDHTl8AB�JnL�¶/Q¿·Nµx·�qvW
?NDHTlBEDHL©R�?ND
MAL�L�`HBdc ^_GAL�P¢O)L�DHR�9CL�M1?NGAL]?NMAMI9CVED)L�T�9<D%8AOH9<8A9<YNL�K<\m8:B©MIL�7+?NGA?@8:L]J+?NMIL�MI8:?@8:9<BED�GIL�VE9<BEDHM®BN^
9CD��HOHL�DHR�LNpF61D�8:`HL�GA9<VE`x8]9<D �g9CVEOHGILa�Hp¿ËvW�c5LmMI`HBdc 8:`HL�GAL�MAOHKQ8:M/c-`HL�Dl8A`HL�G:?NDHT)BE;aK
DHL�MIMS7+?NG:?@;=LZ8:L�G�`+?NMSJbL�L�D�9CD)R�GAL�?NMAL�Te8AB�µ!Q G p � D�8:`H9<MuR�?NMILNW°8:`HLy;�9CD)9C;hOH; BN^-8A`HL
K­?NGIVEL�M"8�L�9CVEL�DxYN?@KCOHL�c'?NMh^_BNOHDHTl8ABUJbL©·5Q RNµ)¶ G W�?@DHT�9<8]9CM�?NKCGIL�?NT)\�K<L�MAM�L�Y¢9CTHL�Dx8hc-`x\8:`H9<Mj7+?NG"8:9<8A9CBEDmMA`HBEO)KCT�JbL�BE7v8:9C;=?NK�p

Lj`HL�L³tv`+?NOHM"8:9<YNL MIL�?NGIRk`©9CM�R�OHGAGIL�Dx8:KQ\�^_L�?NMA9<JHKCL'^_BNGs;=?@8AGA9CR�L�M�BN^2MA9<>�L®OH7�8ABh·@µ��S·NµvW
^_BEG�c-`H9CRk`=BEDHL®`+?NM°8:B/8:G"\©· ] Ï 7nBEMAMI9CJH9<KC9<8A9CL�M�pg£v9CD)R�L-8:`HL®;m?z8:GA9<R�L�M5?@GA9CMI9CDHV/9<D�8A`HL�GA?NTH9<B
R�BE;�;hOHD)9CR�?z8:9CBND�7)GABEJHK<L�;�M'?NGIL BN^}BNGATHL�G1¶dµEµ���¶dµNµ)W)?�^_L�?NMI9CJHK<L MI8AG:?@8AL�VN\�8:B�R�BE;�7HO)8AL
?N7H7HGIB�t)9<;m?z8:9CBNDHM58AB�8A`HL/JbL�MI8®MABEK<O)8:9<BEDy9CMjD)L�L�T)L�TXp

LgB1T)B MAB)WNcfL5¨+GAM"8
GAL�K­?@8AL1» �Hp G ¼}8AB1? 7HGIBEJHK<L�; 9CDxYNBEK<Y¢9CD)V DHBEGI;=M�½}MAOH7H7nBEMILf8:`HL5DHBEG�K;m?@KC9C>�L�TyK<9CDHa=Vx?N9CDF;=?@8:GI9Qt 8±9CM-MI\¢;�;=LZ8:GA9<RNW)c-`)9CRk`oc5BEOHK<To`)BEKCT�9CD�?ND�L�DxY¢9CGIBEDH;�L�Dx8
c-9<8A`HBEO)8°BEJ)MI8k?@R�KCL�M�p'Lj`)L�D 8 9CM�TH9C?NVEBED+?@KC9C>�?NJHK<LNW�8 ¾�� "�� ��c-`HL�GAL�� 9CM�BEG"8:`HBEVNBED+?NK



¶d´E´ ���������	��
������
���

0.5 1 1.5 2 2.5 3 3.5 4 4.5
0.5

1

1.5

2

2.5

3

3.5

0.5 1 1.5 2 2.5 3 3.5 4 4.5
0.5

1

1.5

2

2.5

3

3.5

�����������������\�� U -L>O-04��6C\7&=;#SGI3,-0469 -0/ N #&9;+ 9^G�#SGI3,-0469?PX#&4Q[BGI@\+ N +O9^G G�U -
/M=O+��67 +O4Q>��`#&9K9K3 C 46%l+O4XGV/�-S7�4�[ N �B+F!S@\#$7�9^GI3�a�+]9O+<#0=?>_@ g

?NDHT � 9CM-TH9C?NVEBEDH?NKbc-9Q8:`y8:`HL/L�9CVEL�D%Y@?NK<OHL�MjB@^ 8 BEDF8:`)L�T)9­?NVEBND+?NKÄp9Lj`%OHM
�	� 8 �
� ]f¾ �
� � " � � �	� ]5¾ �
� � �	� ]s¾sh21 3 Ð » 8]¼

?NDHT�8A`HL';�9CDH9<;m?¸t/7HGABNJHKCL�;À9<DF» �)p G ¼�R�?@DuJbLfc-GI9<8I8:L�D�L�P%OH9<Y@?NK<L�Dx8:KQ\�OHMA9<DHV 8:`)L'MA7nL�RZ8:G:?@KDHBEGI;oW
;=9<D: ; . »_;m?¸t�» �
� ' �
� ]�Ò �	� * �	� ]:¼A¼
Q » �Hp¿´E¼

6 ^�8:L�D�8A`HLFMA7nL�R�8AG:?NKjD)BEGA; 9CMu9CT)L�?NKf^_BNGh;=9<DH9C;�9C>�?@8:9<BED�7HGABEJ)KCL�;�M�W°JHOv8S9CD�8:`H9<MuR�?NMIL
TH9�(bL�GIL�Dx8yDHBNGA;�My?NGAL�L�?NMI9CL�G=8:B�`+?ND)THKCL@p 61DHLUR�BEOHK<T�^_BEGmL³tH?@;=7HK<LU?N7H7)GAB�tv9C;=?@8:L�K<\
;=9<DH9C;�9C>�L®8A`HL/BEDHL/BEGj9<D)¨+DH9Q8¥\©DHBEGI;oW

�
� ' �
� Î ¾�;m?¸t5 � - � W
-:5 � Ò �
� ' �
� � ¾�;m?¸t-
� 5 � W�- 5 � Ò
BEG'8:`)L��+GIBEJbL�DH9CO)MjDHBEGA;�W

�	� ' �	� � ¾ � -:5 � W
-:5 � ] Q
Lj`HL�7H`x\vMI9CR�?NK}9CDx8:OH9Q8:9<BEDyJbL�`H9CD)T�8A`HL/OHMAL�BN^
T)9�(bL�GAL�Dx8 DHBNGA;�Mj9CMj8:`HL/^_BEK<KCBdc-9CDHV)½ � ^rc5L
;m?@D+?NVEL 8AB=a@L�L�7�BEDHKQ\mc5L�?NayK<9CDHa%M�»_MA;=?NKCKbKC9CD)a=Vx?@9CDi¼f9<DF8A`HL/MAOHJ%K¥;=?@8:GI9CR�L�M ' ?NDHT0*?NDHTS7HO)8°M"8:GIBEDHV�KC9CD)a¢Mj»wK­?@GAVEL'K<9CDHa�Vx?N9<Di¼g9<D%8AB18:`HL-B�(©TH9­?NVNBED+?NKvJHKCB¢Rka%M ( ?ND)T�)SWE8:`)L�D8:`HL MI8:GIBEDHVuK<9CDHa%MfK<BEMAL�8:`HL�9CGf9<;=7nBEG"8k?NDHR�LNW¢JbL�R�?NO)MAL�8:`HLZ\©K<9CDHauM"8k?@8A9CBEDHM5c-9<8:`yT)9�(bL�GAL�Dx8
^_GAL�P¢O)L�DHR�9CL�M�pe£vB¡7H`x\¢MA9CR�?NKCKQ\¯;�9CDH9<;=9<>�9<DHVoD)BEGA;�MhBN^ ' ?NDHT * 9CMuM"8:9CK<Kf;�L�?ND)9CDHVN^_O)KÄW
L�YNL�D�9<Dy8:`HL/DHBEDFM"\v;�;�L�8:GI9CR�R�?NMAL@p

£vOH7H7nBEMAL�cfL]c'?NDx8�8:Bm;�9CD)9C;�9C>�L�8:`HL �iGIBEJnL�DH9<OHM�D)BEGA; BN^r8:`HL�8¥cfB©MIOHJ�JHK<BvRka%M '?NDHT *�W
;=9<D: ; . »_;m?ztX» �
� ' �
� ]� Ò �	� * �	� ]� ¼A¼ Q » �Hp RE¼

E L�8 � � �^��JnL�?e7H?NGI8A9<8:9<BEDH9<DHVlYEL�R�8ABEG�W 02--���%Ã]¶NÒ�¶��%pMLj`HL�D 8:`HL�MAOH; B@^]8A`HL
�+GABEJnL�DH9<OHM'DHBNGA;�M®B@^ ' ?ND)T-* R�?@DoJnL�c-GA9<8I8:L�Do?@M

�	� ' �
� ]� Á �
� * �
� ]� ¾ ¶
� � -:5 Â

]- 5 » 02-vÁ 0�5Z¼ ]



���������	��
	����
���� ¶d´,R

¾ ¶
� � -:5 Â

]- 5 » 0 ]- Á 0 ]5 ¼�Á ¶
· � -:5 Â

]-:5 02- 0�5

¾ ¶
· » �
� 8 �
� ]� Á �1" 8 ] �s¼

?NDHT¯`)L�DHR�Ly;=9<DH9C;�9C>�9CDHVm8A`HL©MIOH; B@^j8:`HLm8¥c5B �+GABEJnL�D)9COHM]DHBEGA;�M �	� ' �
� ]� Á �
� * �
� ]� 9<M
L�P%OH9QYN?@KCL�Dx8j8AB�;�9CD)9C;�9C>�9<DHV

;�9CD. ����� Í+Î ; Î�� � "!8 ] � » �HpQ¶dµx¼
c-`HL�GIL�8:`)L�MAP%O+?NGILUBED 8 9CM=OHDHTHL�GAMI8ABvB¢T�8:BlJbLoL�KCL�;=L�Dx8 KÑc-9<MAL@p Lj`H9CM=^_BEGA;hO)K­?@8A9CBED
R�BEGIGAL�MA7nBEDHTHM�8:Bo8A`HL�MA7nL�R�8AG:?NKsJH9<MAL�RZ8:9<BED[7)GABEJHK<L�; 9<D[VEGA?N7H`[7+?NGI8A9<8A9CBEDH9<DHVHW}?ND)Tl9<8�9<M
MA`HBdc-DF8:B�JbL/� % K¥`+?NGIT�?@M-c5L�K<K�9CD©8A`HL/KC9<8AL�GA?@8:OHGILNp

LgB�¨+DHT�?NDl?N7H7HGIB�t)9<;m?z8:9CBND�8ABo8:`)L=MIBEKCO)8A9CBED�BN^�» �HpQ¶dµx¼�BEDHLmR�?NDlGIL�KC?zt¡8:`HL=R�BED%K
MI8AG:?N9<D%81BED � 8:BFR�BEDx8:?N9CDUBED)K<\oL�KCL�;=L�Dx8:M/Áh¶SBEGhÃ�¶S?NDHT�?NK<KCBdc-M�?NGIJH9<8AG:?NG"\��jp Lj`%OHM
8:`HL�;�9CD)9C;hOH; 9<MjBEJ)8:?N9CDHL�T©^_BEGZ�eJbL�9CDHVh8A`HL�L�9<VEL�DxYNL�R�8ABEG-BN^ 8 ] ?NMIMAB¢R�9C?@8:L�TFc-9Q8:`©8A`HL
MA;=?NKCK<L�M"8jL�9<VEL�DxY@?NKCO)LLh 1 - � » 8 ] ¼Zp5£vOHRk`o?SMAL�?@GARk`�9<Mj7bL�GI^_BEGI;=L�TFJ%\m8:`HL ¦ ?@8AK­?NJFR�BvTHL
�Su	v�w�x�< A v @ � 
 .O+Xw x 	5N5B @ N
	 x�<�x < A v0&BA24
P 
 @ � I?F3D3J � @3JKDKF � F � H � �2<�v5; N .�. 	OA "�<0z N x!+ x � A � 	 + � uO+�v�wML . N
	 x�<�x�< A v
P @ � 
 .O+Xw�x 	5N5B @ N�	 x�<�x�< A v0&BA 4�8 �2<�v5; @ � A�	 N O < C + v B <&v3Q O5N <�v z N x 	 <�"
P A N v N .�. 	OA "�<0z N x�< A v x A x��O+o|O+ @ x . N
	 x�<�x�< A v <�v	x A � A u 	 @ u6|6z N x 	 <6w,+ @ >
P @ uRw �:x�� N x:x��O+ z N "2<0z\u$z A � x��O+ B-N
	KO + @ x + < O + v CON5B uO+ @ A � x�� +ox � A
P ;2< N?OOA v N!B | B�A wSQ @ < @ z�<&v�<0z�<�{5+-;UT F��O+ 	 + @ u B x < @�O < C + v:|GL x��O+o| <&v N�	 L
P <&v!;5+/" @ � A�	 A v + A � x��O+ @ u6|6z N x 	 <6w,+ @ T
v!� @ <�{5+D&NA=>H�/468A%���KA�T W3�=8

�� > � �%�%+ < O &BA%� 468

 ;$u$z6z L?>[Q1�%� z�<�v0&�;2< N	O & � 4�4�8

 C > <�;��%� @-A�	 x?& � &!�/>]Q 4�468
� A�	 .!� �6��vO12�
	 &:. 43��z N "=& 
 z N "=&)+ < O &BA%�'&
<�;=&7�9� . 46>H<�;=&S�6� . 454�4�4 z N "=&\+O< O &BA5�D&
<�;=&�.!$��6��v�46> <�;=&�.!$ �6�_v 4%4�4%4���468

+ v!;

 	 z�<&v�> .��%� z�<&v�& 	 468
@ � B�A�O <$w N5B &�;5+Qw,� | <&v�& @ u$z�&\�^T W &
<#;=&7�6� . 4#1 �/4�46>Kv 4#1ZY\�ZY 468
Lj`HL�GIL ?@GAL-MALZYEL�GA?NKic'?�\¢MfBED)L�R�?ND�8A`HL�D=THL�R�9CTHL-c-`H9<Rk`mMI8:?@8:9<BEDSOHMAL�M5c-`H9<Rk`=^_GIL�P%OHL�D)R�\n½
BEDHLyR�BEOHKCT�MI9C;�7HK<\[OHMILF8A`HLyMA9<VED�BN^®8:`HLyL�Dx8:GA9<L�MS9CD¯8A`HLyL�9<VEL�DxYNL�R�8ABEG�WsBEGuBED)LyR�BEOHK<T
MAL�?NGARk`F8:`HL/BE7v8:9C;=?NKb7+?NGI8A9<8A9CBEDH9<DHVh7nBE9CDx8�WH?NMjc5L]TH9<TF9CDy8:`HL�?NK<VEBEGI9<8:`); ?@JbBdYEL@p

²�MA9<DHVl8A`HL�MA?N;=LoR�BEDv¨+VEOHGA?@8:9<BED�?NMm9CD �g9CVEOHGIL	�)p¿Ë)W'c5L�BEJv8k?N9<DÆc-9<8A`Å8:`)L�MA7nL�R K
8:GA?NK
?N7)7HGAB�tv9C;=?@8:L]BE7)8A9C;�9C>�?z8:9CBND�8A`HLuGAL�MAOHKQ8:M�9CD �g9CVEOHGIL �Hp_�Hp�6�D�8A`HLuKCLZ^�8�W2c-9Q8:`�8A`HL
G:?ND)THBE;�DHL�MIM]7+?@G:?N;�L�8AL�G�L�P%O+?NK�8:B�µ!Q Ë)W�8A`HL©?@7H7HGAB�tv9C;=?@8AL�;�9CD)9C;hOH; BN^f8A`HL�K­?NGIVEL�M"8
L�9<VEL�DxY@?NKCO)L°cf?NM}^_BEOHDHT�8:B�JbL®¶/Q¿·Nµx·�q)Wz?ND)T�9CM}9<THL�Dx8:9<R�?NKE8AB�8A`HL5GIL�MIOHK<8gBN^)8A`HLsLZtv`+?NOHM"8:9QYEL
MAL�?NGARk`Xpu6�D�8A`HLSGA9<VE`x819CD �g9CVEOHGIL �Hp_�HW2c5LSMA`HBdc 8A`HLuGAL�MAOHKQ8:M1c-`HL�D�8A`HLuG:?@DHTHBE;�DHL�MIM
7+?NGA?N;=LZ8:L�G�`+?NMsJbL�L�Dm9<DHR�GIL�?NMIL�T�8:B]µ!Q G Wv?@DHT=D)B¸cÅ8:`HL�?N7H7HGIB�t)9<;m?z8:Lj;�9CDH9<;hOH; B@^b8A`HL



¶SREµ ���������	��
������
���

0.5 1 1.5 2 2.5 3 3.5 4 4.5
0.5

1

1.5

2

2.5

3

3.5

0.5 1 1.5 2 2.5 3 3.5 4 4.5
0.5

1

1.5

2

2.5

3

3.5

���������������r�X�� U -L>O-04��6C\7&=;#SGI3,-0469 -0/ N #&9;+ 9^G�#SGI3,-0469?PX#&4Q[BGI@\+ N +O9^G G�U -
/M=O+��67 +O4Q>�� #&9F9K3DC 46%l+O4XG*/I-S7�4Q[ N � #?'6'�=O-O!$35%L#SGH+ 9H'V+�>�G�=;#&)	9;+<#0=^>_@ g

0 1 2 3 4 5 6 7
0

1

2

3

4

5

6

7

0 1 2 3 4 5 6 7
0

1

2

3

4

5

6

7

�����������������6�� U - ),#0=�C�+;= >O-04��$C\7&=;#SGI3�-0469 -0/ N #&9O+ 9�G�#SGI3,-0469<P\#&4Q[`GI@X+ N +O9^GZG�U -
/M=<+��$7 +O4�>�� #&9K9K3 C 46%l+O4XG"/�-S7�4Q[ N �`#?'6'Q=<-O!$35%L#SGH+ 9H'V+�>�G�=;#&)

-<'VGI35%L3���#SGI3,-04 g

K­?NGIVEL�M"8�L�9CVNL�DxY@?NKCOHLucf?NM]^_BNOHDHTl8ABoJnL©Ë!Q µ)¶ G Ë)W�c-`H9CRk`¯9<M/DHBN8�8:`HL=BE7)8:9<;m?@K
7+?NG"8:9<8A9CBED^_BEOHDHTFJx\y8:`)L�L³tv`+?NOHM"8:9<YNL]MIL�?NGIRk`�9<D	�g9CVEOHGIL �Hp ËuBED�8A`HL/GA9<VE`x8�p
q 9<8:`�8A`HL�?N7H7HGIBdtv9<;m?@8ALyBE7)8A9C;�9C>�?z8:9CBNDXWgc5LoR�?NDe`HBdcfLZYEL�G=MABEKQYEL�?N7H7)GAB�tv9C;=?@8:L�K<\

;hOHRk`�K­?NGIVEL�Gf7HGABEJ)KCL�;�M�p=Lj`)L�R�BE;�;m?ND)THM


 J0>�"?>[L��5�KA%+ vO+ 	5N x!+�@ 	OA | B + z�&��'>��?> �^T:*�468
@ �	@ N
	 x�<�x�< A v 
 .O+Xw�x 	!N5B & J24�8
. B%A x?&�"=& @ 46>[L=& @ 46>KYZ 1Y�>�"=&6\ @ 46>[L=& \ @ 46>GY A YH468
KCL�?NT©8:BS8:`HL/GIL�MAO)K<8-9CD �r9<VEOHGILF�HpÉÇhBEDy8A`HL/KCL�^�8�W+?NDHT�BEDy8:`)L�GI9CVE`x8jc-9Q8:`y8:`HL/9<DHR�GIL�?NMIL�T
G:?ND)THBE;�DHL�MIM®7H?NG:?N;�L�8AL�G-µ!Q G p



���������	��
	����
���� ¶SRv¶

�����

����� � ���

�����

	�

������� 	�
��������

��	��������! "�#�!$%	��&�!$'���)(*�

��	����+�!�� ��#��$,	��-�!$,�!��(.�

� ���! �� � � /0�!�� �� � �

���������������21\�
3 >O-0469^G�=07�>�GI3,-04 >O-0%('*#&4 �`9H'V+�>F3M#&)53��E+�[L3M4�G�=;#&469H'V-E=�GZU #&4\GI9 GH-

-<'"GI35%23��E+ GI@\+ 7�9;+.-0/ZGI@\+O3 =WG�=E7�>�4�9 g

{}|�~+|65 7 ���z���g�w�¢� 8Ñ�¸�n� 9S���%�¸�)�¸�_�  g�;:©�¢���%�H�z�@�

¤ R�BEDHMI8AGAOHRZ8:9<BED R�BE;�7+?NDx\ÆMA7nL�R�9­?NK<9C>�L�TÅ9<DÅ8:GA?NDHMA7nBEG"8©`+?NM=8¥cfB�B=<�R�L�My?@8yT)9�(bL�GAL�Dx8
KCB¢R�?@8A9CBED)M�W?> Î ?@DHT@> ]�W�c-9<8A`l´F8:GAO)Rka¢Mh?dY@?N9<K­?NJ)KCLu?@8A> Î ?NDHT qF8:GIOHRka%Mu?�YN?@9CK­?@JHKCLu?z8
> ]�p?Lj`HL/R�BN;=7+?@D%\©9CMjR�O)GAGAL�Dx8:K<\©MAL�G"Y¢9CR�9<DHVu8¥cfB�R�BNDHMI8AGAOHRZ8:9CBNDoMI9<8:L�M#) Î ?@DHT ) ]�p?Lj`HLMA9Q8:L ) Î DHL�L�THM �y8:GAO)Rka¢M�8AB�JnLuBE7nL�GA?@8:9<BED+?NK�WX?NDHTU8A`HLuMA9Q8:L ) ]/DHL�L�THM G 8:GAO)Rka¢M�paLj`HLTH9CM"8k?ND)R�L�M�^_GIBE; B=<�R�LB> Î 8:B/R�BEDHMI8AGAOHRZ8:9<BED=MI9<8AL#) Î 9<M°´/a%9<KCBE;�L�8AL�GAM�Wx?NDHTS8:B/R�BEDHMI8AGAOHR K8:9<BEDmMI9<8:L ) ]j9<8'9<M�R�a%9CK<BE;�L�8:L�GAM�p'Lj`HL�TH9<MI8k?@DHR�L�M'^_GABE;«B=<�R�LC> ]'8ABuR�BED)MI8:GIOHR�8A9CBEDyMI9<8AL) Î 9<M�Ë�a%9CKCBN;=LZ8:L�GIM�Wi?ND)To8:B=R�BED)MI8:GIOHR�8A9CBEDoMA9Q8:L ) ] 9<8®9<M1Çua%9CKCBN;=LZ8:L�GIM�Wn?NM®9CK<KCOHM"8:G:?z8:L�T9CD	�r9CVNOHGAL��Hp q)p�Lj`HL]R�BEDHM"8:GIOHR�8A9CBEDoR�BE;�7+?NDx\yc5BEOHKCT�KC9Ca@L�8:Bm;�9CD)9C;�9C>�L�^_OHL�K}R�BNMI8�?@DHT
`HL�D)R�LmMIL�DHT[8:GAO)Rka¢M]8:BF8:`HL=R�BEDHM"8:GIOHR�8A9CBED[MA9<8AL�M�MAOHRk`¯8A`+?@8�8:`HL�BdYEL�G:?NK<KsT)9CMI8:?NDHR�L�8A`HL
8:GIOHRka%M�`H?dYNL�8ABUTHGA9QYELF9CM�;=9<DH9C;�9C>�L�TXp � ^ c5LFTHL�D)BN8:LFJx\¯¹ Î 8:`HLFD%OH;hJnL�GSBN^-8AGAOHRka%MMAL�D%8�^_GABE;D> Î 8:B�) Î WiJ%\F¹2] 8A`HL�D%OH;�JbL�G�BN^r8:GAO)Rka¢M MAL�Dx8�^_GABE;D> Î 8:B ) ]�WnJx\F¹ � 8A`HLD%OH;hJnL�GjBN^}8:GIOHRka%M�MIL�Dx8-^_GABE;E> ]j8:B ) Î WHJx\=¹GF�8A`HL�D%OH;hJnL�GjBN^�8:GIOHRka%M®MIL�Dx8-^_GABE;H> ]
8:B ) ]�W)8A`HL/R�BE;�7+?NDx\yD)L�L�T)M®8AB�;=?Na@L]?uRk`HBN9CR�L/MA?@8:9<MI^�\¢9CDHVu8A`HL�^_BEKCK<B¸c-9<DHVhR�BEDHTH9Q8:9CBNDHM�½

¹ Î Á�¹2] � ´ DHB�;�BEGAL18A`+?ND�´h8:GAO)Rka¢M ?@8I> Î W¹ � Á�¹GF � q DHB�;�BEGAL18A`+?ND qh8:GAO)Rka¢M ?@8I> ]�W
¹ Î Á�¹ � ¾ � DHL�L�T	�S8AGAOHRka%M�?@8�) Î W¹2]rÁ�¹GF ¾ G DHL�L�T G 8AGAOHRka%M�?@8�) ]�W¹ - / µ D%OH;hJnL�G-BN^�8:GIOHRka%M�D)L�L�T�8:BSJnL�D)BED5K¥D)L�Vx?@8A9<YNLNp

» �HpQ¶E¶¸¼



¶SRx· ���������	��
������
���

� DU?NTHT)9<8:9<BEDXW+8:`)L�Rk`HBE9<R�LhB@^
¹ -¥W .s¾ ¶EÒ³·¢ÒkË)Ò\�=DHL�L�THM 8:BmJbL]MAOHRk`U8:`H?@8�8A`HL�^_OHL�KgO)MALh9<M
;=9<DH9C;�9C>�L�TXW%9�p L@p
8:`HL/BEJ��IL�R�8A9<YEL/^_OHDHRZ8:9<BED

´@¹ Î Á Rz¹2]
ÁeË@¹ � ÁÅÇz¹GF Ã�� ;�9CD Q
LgB=MA9<;=7HK<9<^�\=8:`H9<M�7HGIBEJHK<L�;�WnBNDHL]R�?ND�¨+GIMI8 L�KC9<;=9<D+?@8AL 8:`HL�Y@?NGA9C?NJHKCL�Mj¹ � ?NDHT�¹GF1OHMA9<DHV8:`HL/L�P¢OH?NKC9Q8:9CL�M'9CD[» �Hp<¶N¶¸¼ZW

¹ � ¾ �/Ã¯¹ Î Ò ¹GF'¾ G Ãl¹2]dÒ
c-`H9CRk`�KCL�?NTHM'8ABS8A`HL/MA9<;=7HK<L�G'BN7)8:9<;=9<>�?@8A9CBED=7HGABEJ)KCL�;

Çz¹ Î Á �N¹2]rÁ � G Ã�� ;=9<D
¹ Î Á�¹2] � ´

Ã®¹ Î Ã¯¹2] � Ã1Ç
¹ Î � �
¹2] � G¹ Î / µ
¹2] / µ!Q

» �HpQ¶¸·E¼

£v9CD)R�L
c5L5`+?�YNL5DHBdclBEDHK<\ 8¥cfB-Y@?NGA9C?NJHKCL�MXKCLZ^�8�W¸BEDHL°R�?ND]MIBEK<YNL�8:`H9<M�7)GABEJHK<L�;�VEG:?N7)`H9CR�?NKCKQ\EW
?NM
MI`HBdc-D�9<Da�r9CVNOHGAL��Hp G pDLj`HLj9<DHL�P%O+?NK<9<8A9CL�M�9CDy» �HpQ¶¸·E¼gT)L�8:L�GA;�9CDHLs8:`HLjGIL�VE9<BEDhMI`HBdc-D=9<D�r9CVNOHGALd�Hp G W¢c-`)L�GAL/?@KCKn?NTH;�9CMIMA9CJ)KCL®MABEK<O)8:9<BEDHMsBN^�8:`HL BE7bL�G:?@8A9CBED)M5GIL�MAL�?NGARk`F7HGIBEJHK<L�; BN^
8:`HL R�BEDHM"8:GIOHR�8A9CBEDFR�BN;=7+?@D%\m?NGILNp=Lj`HL/KC9<DHL�c-9Q8:`yMIKCBE7nL�Ã��F GIL�7HGIL�MIL�Dx8:M-8:`HL�BNJ��IL�RZ8:9<YNL
^_OHDHRZ8:9CBNDXW@c-`H9<Rk`hMA`)BEOHKCT�JbLj?@MrKCBdce?NMg7bBNMAMA9<JHKCL@p ¦ B¸Y¢9<DHV 8:`)9CMrK<9CDHL5?NMgKCBdce?NMr7nBEMIMA9CJ)KCLNW
c-9<8A`HBEO)8®KCL�?�Yv9<DHVS8:`HL]GAL�VN9CBED�BN^°?NK<K}?NTH;�9CMIMA9CJ)KCL�MABNKCO)8A9CBEDHM-VE9QYEL�M�8:`)L]MIBEKCO)8A9CBEDF¹ Î ¾ µ?NDHT�¹2]j¾ÊÇ¢W¢c-`H9<Rk`©9C;�7HK<9CL�M
¹ � ¾ ��?NDHT=¹GFj¾Ê·vp=Lj`)9CMsMABEK<O)8:9<BED=K<L�?NT)Ms8AB �]8AGAOHRka%Mj?z8
R�BED)MI8:GIOHR�8A9CBEDoMA9Q8:L ) Î ?NDHT G 8:GAO)Rka¢M/?z8 R�BEDHMI8AGAOHRZ8:9<BED�MA9Q8:L ) ]�WX?NM�GAL�P¢O)9CGAL�TXWb?NDHT�8A`HL8:GIOHRka%M�THGI9<YNL/8A`HL/BdYEL�GA?NKCK2TH9CM"8k?NDHR�L

´@¹ Î Á R@¹2]gÁÆËz¹ � ÁÆÇz¹GF-¾ q G a%;FÒ
c-`H9CRk`�9<Mm8:`HLUMI;m?@KCKCL�MI8mTH9CM"8k?NDHR�LU7bBNMAMA9<JHKCL@p Lj`)L�MIBEKCOv8:9CBND�9CM©9<Dx8:L�GIL�M"8:9CD)VHW�MI9CDHR�L�Ç
8:GIOHRka%M1THGA9QYEL�8:`HL]KCBEDHVNL�MI8�TH9<MI8k?@DHR�L]9CDo8A`HL�D)L�8¥c5BEGAao?@8®8:`HL]BE7)8:9<;m?@K�MABEK<O)8:9<BED�c-`)9CRk`
;=9<DH9C;�9C>�L�M�8:`)L�B¸YNL�GA?NKCKbTH9CM"8k?NDHR�LNW)c-`)L�GAL�?NM®?hKCL�MAMjR�?@GAL�^_O)KCK<\NWv9<Dx8:OH9Q8:9<YNL�KQ\=Rk`)BEMAL�DoMIBEKCO5K
8:9<BEDyR�BEO)KCT�`+?�YEL�MAL�Dx8 BEDHK<\mBEDHL/8:GIOHRka©^_BEG'8:`)L]K<BEDHVEL�MI8-TH9<MI8k?@DHR�L@Wic-`)9CRk`FcfBEO)KCT�`+?�YEL
KCL�TF8AB�?uc5BEGIMAL�B¸YNL�GA?NKCK�MIBEKCO)8A9CBEDyB@^ G ¶/a%;�p

{}|�~+| { ���_�+�����	�r�E�)�¸�_�! e� 8 9S�}�¸�w�¯��
x�)�¸�_�! ?���¸� �g�_�v�l�
� D�VEL�D)L�G:?@K'?ND�BE7v8:9C;�9C>�?@8:9<BED¡7HGABNJHKCL�; ?@8]8:`HLy;=?@8A`HL�;=?@8:9<R�?NK�K<L�YNL�K'9<M�VE9QYEL�D�Jx\¯?ND
BEJ��IL�R�8:9QYEL¡^_OHDHRZ8:9CBND º ½
� Ã�� ��WS?@DHTÊBED)L[MIL�?NGIRk`HL�M�^_BNGF¹������¯W�MAO)Rk`Ê8:`+?z8
º
»_¹ � ¼#�Êº
»_¹b¼f^_BEG®?NK<KX¹ ���¯pj6 ^�8:L�DXW�� 9CM-?�MAOHJ)MAL�8 BN^ �^��THLZ¨+DHL�T�J%\FR�BEDHM"8:G:?@9CDx8:M�W
?NDHTy8:`)L�BN7)8:9<;=9<>�?@8A9CBED=7HGABEJ)KCL�;�9CM'^_BEGI;hOHK­?z8:L�TF?@M

º
»�¹b¼ Ã�� ;=9<D ¹ �-�^�XÒ
� 5N»�¹b¼ / µ � ���iÒ
� 5N»�¹b¼ ¾ µ � ���=Ò » �HpQ¶dËx¼



���������	��
	����
���� ¶SRNË

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

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

¹ Î

¹2]

´

´

Ç

Ç

¹ Î Á�¹2]j¾ ´

¹ Î Á�¹2]j¾�Ç

¹ Î ¾J�
¹2]j¾ G

KC9CD)L c-9<8A`�MIKCBE7nLuÃ��F

MIBEKCOv8:9CBND

�����������������6�
� =;#?'*@63�>;#&)�9;-0)H76GI3,-04`-0/tGI@X+W-<'V+;=;#SGI3,-0469 =<+O9;+<#0=?>_@ 'Q=O- N )�+O% -0/

GI@\+ >O-0469^G�=07�>�GI3,-04 >O-0%('�#&4 � g



¶SR,� ���������	��
������
���

c-`HL�GIL
�F9CM�?ND�9<DHTHL³t�MIL�8 THL�DHB@8:9CD)Vm8:`HL]9CDHL�P%O+?NKC9Q8¥\yR�BNDHMI8AG:?N9<D%8AM�W2?NDHT��«9CM�?ND�9CD)THLZt
MALZ8�T)L�DHBN8A9CDHVS8:`)L]L�P¢OH?NKC9Q8¥\©R�BNDHMI8AG:?N9<D%8AM�B@^r8:`)L�7)GABEJHK<L�;�W)c-`HBEMIL�MI9C>�L�M®c5L�THL�DHB@8:L�J%\
��� ¾ � � � ?NDHT ��� ¾ � � � W+?NDHT � 5 ½?� � Ã�� � ?NGIL�8:`HL/R�BNDHMI8AG:?N9<D%8AM�p

6�D)L�R�?ND©GABNOHVE`HKQ\uTH9<Y¢9<THL�BN7)8:9<;=9<>�?@8A9CBEDh7)GABEJHK<L�;�M59<Dx8:B/8:`HL-^_BEKCK<Bdc-9CDHV/R�?z8:L�VNBEGA9<L�M�½
¶Ep®617)8A9C;�9C>�?z8:9CBND©7HGABNJHKCL�;=Mfc-9Q8:`HBNO)8-R�BED)MI8:GA?N9CDx8AM�½ ��� ¾ ��� ¾Êµ

»�?x¼��1O+?NT)G:?@8A9CR
BE7v8:9C;�9C>�?@8:9<BED®7HGABEJ)KCL�;�M�½b8:`HL°BEJ��IL�R�8A9<YEL
^_O)DHR�8A9CBED]º�9CM2P¢OH?NTHG:?z8:9CR@W
9�p L@p��®»	�°¼1¾
� " ' ��Ã�� " �-WXc-`)L�GAL ' � � �K��� 9CM/?yM"\v;�;�L�8:GI9CRh;=?@8AGA9Qtbp
£vO)Rk`¯7HGABNJHKCL�;=M�GIL�P%OH9CGIL�8A`HL�MABEK<O)8:9<BED¡BN^j?FKC9<DHL�?NG�M"\¢MI8:L�;oWr?NM�MA`HBdc-D¯9<D
If`+?@7)8:L�G°Ë)Wx?NDHTh8A`HL'R�BED �IOHVx?z8:LjVEGA?NTH9CL�Dx8�?NK<VEBEGA9Q8:`H; R�?NDuJnL'R�BEDxYNL�DH9<L�Dx8:KQ\
OHMIL�T�^_BEGj9<8AMjMABEK<O)8:9<BEDXp

»wJ+¼�
�L�DHL�G:?NK5DHBEDHK<9CDHL�?NG/BE7)8A9C;�9C>�?z8:9CBND�7)GABEJHK<L�;�M]c-9Q8:`HBEOv8hR�BNDHMI8AG:?N9<D%8AM�½=ºÆ9<M
DHL�9<8A`HL�G-P%O+?NTHGA?@8:9<R�DHBEGjK<9CDHL�?NG�p

·vp®617)8A9C;�9C>�?z8:9CBND�7HGIBEJHKCL�;=Mgc-9<8:`uK<9CDHL�?NG
R�BEDHMI8AG:?N9<Dx8:M�½�8:`HL'^_O)DHR�8A9CBEDHM � 5f?@GAL-?"<�DHL@p
»�?x¼ % GABNJHKCL�;=M'c-9Q8:`FL�P%O+?NK<9<8¥\mR�BEDHM"8:GA?N9CDx8:M-BED)K<\EW ��� ¾Êµ)p
»wJ+¼ % GABNJHKCL�;=M'c-9Q8:`F9CDHL�P%O+?NKC9Q8¥\©R�BEDHMI8AG:?N9<Dx8:M�½

9�p E 9CDHL�?NGj7HGABNVEG:?N;�;�9CDHVHW¢9<^rºU9CMjK<9CDHL�?NG�p9C9�p��1O+?NTHGA?@8:9<R
K¥K<9CDHL�?NGfBN7)8:9<;=9<>�?@8A9CBED=7HGABEJ)KCL�;�M�W)9<^rº¡9<MjP%O+?NTHGA?@8:9<RNp
9<9C9Äpf��BED)KC9CD)L�?NG-BE7)8A9C;�9C>�?@8:9<BEDy7HGABNJHKCL�;=M-c-9<8A`�KC9<DHL�?@G®R�BEDHM"8:G:?@9CDx8:M�W29<^�º�9<M

DHL�9Q8:`HL�G-KC9CD)L�?NG'D)BEGjP%O+?NTHGA?@8:9<RNp
»wR�¼��®BEDHKC9<DHL�?@G'BE7)8A9C;�9C>�?z8:9CBNDm7HGIBEJHKCL�;=M�½

9�p-��BED)KC9CD)L�?NG'BN7)8:9<;=9<>�?@8A9CBED©7)GABEJHK<L�;�Mfc-9<8A`oL�P%O+?NKC9Q8¥\©R�BEDHMI8AG:?N9<Dx8:M�p
9C9�p�
/L�DHL�GA?NK�DHBED)KC9CD)L�?NG'BN7)8:9<;=9<>�?@8A9CBED=7HGABEJ)KCL�;�M�p

Ë)p®617)8A9C;=?NKbR�BEDx8:GIBEKX7HGIBEJHKCL�;=M�Wvc-`HL�GAL�¹o9CMj?h^_OHDHRZ8:9<BEDyBN^�BEDHL�BEGfMAL�YNL�GA?NK�7+?NGA?N;aK
LZ8:L�GIM�p

�HpdIfBE;�JH9CD+?z8:BEGI9­?NK�BE7v8:9C;�9C>�?@8:9<BEDy7HGIBEJHKCL�;=M�Wnc-`)L�GAL]8:`HL]MAL�8 � � � � 9CM®TH9CMIR�GALZ8:L@W
BEG-LZYEL�D�¨+DH9Q8:LNp

q L�c-9CK<KsD)BN8h?@THTHGAL�MAMh8A`HLmR�BE;hJH9<D+?@8:BNGA9­?@K�BE7)8:9<;=9<>�?@8A9CBEDU7)GABEJHK<L�;�M�^_O)GI8:`)L�G�8A`+?ND¯9<D
8:`HL/L³tH?@;=7HK<L�9CD�MAL�R�8:9<BED �Hp<¶NpÉ·hBED�7bBNGI8k?@JHKCL�7H`)BEDHL�DHL�8¥c5BEGAa%M�p Lj`HL/8:L�Rk`)DH9CP%OHL�M OHMIL�T
^_BEG�MIOHRk`e7HGABEJ)KCL�;�Mh?@GAL©MIOHJHMI8:?NDx8:9C?NKCKQ\[T)9�(bL�GAL�Dx8u^_GABE; 8:`)L©8:L�Rk`)DH9CP%OHL�M�O)MAL�T�^_BEGh?NKCK
8:`HLmBN8:`HL�GhR�?@MAL�M�p�617)8A9C;=?NK5R�BEDx8:GIBEKf7HGIBEJHK<L�;�M�`HBdc5L�YEL�G=R�BEOHK<T�JbL©`H?NDHTHK<L�T�Jx\l8A`HL
8:L�Rk`HDH9CP%OHL�M�B@^g8A`H9CMjRk`+?@7)8:L�G ?@^�8AL�GjTH9<MAR�GAL�8A9C>�?@8:9<BEDXp

� ��� � �r&��������r&H3"0���� �"!�&H3#�«3%$��r&+34*f$
¤ ^_OHDHRZ8:9CBNDmº�½ � Ã�� ��c-9Q8:`��&���^�S`+?NMs?�KCB¢R�?@K);�9CDH9<;hOH;À?@8°8:`HLj7nBE9<D%8'� � ���
9<^

º
»(� � ¼ � º
»	�°¼ZÒ )*�V���,+.-5Ò » �HpQ¶ �%¼



���X���������X��
��	��
'�
�Z��
��B
����X�H
H��� ¶SREÇ

0.15

0.2

0.25

0.3

0.35

0.4

–1 –0.5 0 0.5 1
x�����R�*���������\� � @X+ /_7�4�>�GI3,-04�����Y���� Î] Y �
� �F Ï Y F � �� Y ��� �ÎwÏ g

c-`HL�GIL - 9<Mj?hDHL�9CVE`%JnBEGA`HB¢B¢TmBN^�� � p=Lj`HL1^_OHD)R�8:9<BED�ºo`+?@M-?�VEKCBNJ+?NKn;=9<DH9C;hO); ?@8f8A`HL
7bBN9CDx8�� � ��� 9<^

ºr»(� � ¼ � º
»(�°¼³Ò )*�V��� Q » �HpQ¶¸ÇE¼
q L]M:?�\�8A`+?@8�8:`HLh;�9CD)9C;hOH;�9CM M"8:GI9CR�8�W29Q^
cfL�`+?�YEL�º
»	� � ¼ ` º
»(�°¼j^_BEG1?@KCK�� �¾ � � 9<D
» �HpQ¶ �%¼®BEG=» �HpQ¶¸ÇE¼³pS��BN8ALS8A`+?@8�8ABoBEJv8k?N9<DUGAL�MIOHK<8AM�^_BEG/;m?ztv9<;m?)Wb9<8/MIO <�R�L�M�8:BFMA9<;=7)K<\
Rk`+?NDHVNL/8A`HL/MA9<VED�?NDHT�GAL�7)K­?NR�L�º¡Jx\UÃ ºgp% L�¨+DH9Q8:9<BEDHMS» �Hp<¶7�%¼ ?NDHTÆ» �Hp<¶dÇE¼ ?NGILuDHBN8�YEL�GI\¡OHMIL�^_OHK�9<DU7HG:?@R�8:9<R�L@W}?NDHTU8:`HLh8ABE7H9<R
BN^r8A`H9CM®MAL�R�8A9CBED�9<Mj8:BmL�MI8:?NJHKC9<MA`oBN8:`HL�G�Wn;=BNGAL/L�?NMI9CKQ\yYEL�GI9<¨i?@JHKCL�R�BED)TH9<8A9CBEDHMjc-`H9<Rk`U?NGIL
DHL�R�L�MIM:?NG"\�BEG�MAO <�R�9<L�Dx81^_BEG ?@81K<L�?NM"81K<BvR�?NK};=9<DH9C;=?)p�Lj`HLhR�?NMAL�M/?NGAL]G:?NGIL]c-`HL�GALuBED)L
R�?NDF;=?NaNL�?uMI8:?@8:L�;=L�Dx8 ?@JbBEOv8�VNKCBEJ+?@K2;�9CDH9<;m?)p

{}| �X|w~ �°���E�+���À�  ����l�
q L]MI8:?NGI8�c-9<8:`�?mMA9<;=7)KCL/BEDHL]TH9C;�L�DHMI9CBEDH?NK�LZt)?N;�7HKCL@½jKCLZ8�ºl½ � Ã�� � JnL�VE9QYEL�D�J%\
º
»_¹b¼�¾ Î] ¹ � Ã �F Ï ¹ F Ã �

�
¹ � Á �ÎwÏ W+?h^_OHDHRZ8:9<BEDFMA`HBdc-D�9<D �r9CVEO)GAL �Hp ´)WHBNJ)8k?N9<DHL�TFJx\©8A`HL;m?@7HKCL1R�BE;�;m?ND)THM

���:�����-�! 3"<W3(%1-*�� �5�O 3"<W �51�*��/(! 3" W�*�$�* �O���?8
. B�A x?& �?>�"%�%1�� T � TKT
� T��'> N "5+ @ ��| A "5+/; 468

IfKCL�?NGAKQ\m8:`)L�^_OHD)R�8:9<BED�`+?NM�?�;=?ztv9C;hO);�BED�8:`HL/KCLZ^�8�Wi?ND)T�?S;=9<DH9C;hO); BED�8:`HL�GA9<VE`x8�p
q L�a%DHBdc ^_GIBE; R�?NKCR�OHKCOHM'8A`+?@8-9Q^
ºU9CM'8¥c-9<R�L/R�BND%8A9CD%OHBEO)MAK<\©TH9�(bL�GIL�Dx8:9C?NJHKCL@Wv8A`HL�D

& º! �»_¹ � ¼ ¾ µ
º!  �»_¹ � ¼#" µ

$ ¾�% & º�`+?@M�?SKCB¢R�?@K
;�9CDH9<;hOH;«?@8-¹ �

$ ¾�% & º! _»�¹ � ¼ ¾ µ
º!  _»�¹ � ¼ / µ

$ Q » �HpQ¶�qx¼
Lj`HL1R�BEDHTH9Q8:9CBNDHM5BNDm8:`HL�KCLZ^�8j?NGIL MAO <=R�9CL�D%8'R�BEDHT)9<8:9<BEDHM°^_BEGjºF8:Bh`+?�YNL1;=9<DH9C;�OH;oW%?@DHT
8:`HL�R�BNDHTH9<8A9CBED)M�BED�8:`HL]GA9<VE`x8 ?@GAL�DHL�R�L�MAMA?NGI\�R�BED)TH9<8A9CBEDHM-^_BEG�º¡8ABm`+?�YNLu?=;�9CDH9<;hOH;�½



¶SRSq ���������	��
������
���

9<^X8A`HL�\©?NGAL DHBN8'MA?@8:9<MI¨+L�TXW)8A`HL�GIL�R�?NDyDHB@8'JnL�?h;=9<DH9C;�OH;op9�+BEG58A`HL1L³tH?@;=7HK<LNW¢cfL�R�?ND
YEL�GA9<^�\=c-9<8A`�8A`HL ¦ ?N7HK<L�R�BE;�;m?@DHTHM

�/. �:�-;�<����=&��0>�"2468
�/.�. �:��;2<����=& �?>�"?>�"�468
@-A�B%@ ��� @-A�B3C +D&��/.�>�"2468

������� ½¿¾Êµ)Òiµ)Ò ËÇNµ Á Ë n ·Nµ)¶ÇNµ Ò ËÇNµ Ã
Ë n ·Nµv¶
ÇNµ

"��:� @-A%B%@ 
 � �08
+ C!N5B �?& 
 �?>��-.�>��/.�.��2468

V Q¿ËNµEµEµEµEµNµEµEµEµ)Ò:µ!Q<Ò:µ!Q_[
"��:� @-A%B%@ 
 *��08
+ C!N5B �?& 
 �?>��-.�>��/.�.��2468

V Q<¶�µE´,�/�H¶dÇv¶ �-R)Ò:µ!Q<Ò:Ë!QÉÇN· G ¶E¶E¶�´)¶dË#[
"��:� @-A%B%@ 
 ���08
+ C!N5B �?& 
 �?>��-.�>��/.�.��2468

V Q �H¶d· G ÇN´xÇ G � G Òkµ5Q<Ò�Ã ·5Q qxÇN´ G R)¶d´)¶¸·�[
Lj`HL�LZt)?N;�7HKCL�?NK<MAB�MA`HBdc-M�8A`+?@8®8:`HL/Y@?NDH9<MA`H9<DHVSTHL�GI9<Y@?@8:9QYEL�?@8®¹�¾ µ�T)BvL�M�DHB@8 9<;=7HKQ\
?ND�LZt¢8:GIL�;=?)WgMI9CDHR�L�8A`HLmMIL�R�BEDHTlT)L�GA9QY@?@8:9QYELSYN?@DH9CMI`HL�M]?NM/cfL�KCK�8:`HL�GAL@p Lj`HL=^w?@R�8/8:`+?z8
?mMI8AGA9<R�8�;�9CDH9<;hOH; THB¢L�M DHBN8�9<;=7HKQ\�?©MI8AGA9CRZ8:KQ\�7nBEMA9Q8:9QYEL�MIL�R�BEDHT¡THL�GI9<Y@?@8A9<YEL�9CM1L�?NMA9<K<\
MAL�L�D�J%\FK<BvBNa¢9<DHVu?@8-8A`HL�^_OHDHR�8A9CBEDoº
»�¹b¼�¾ ¹ F ^_BEGjLZt)?N;�7HKCL@p

LgB�VEL�DHL�GA?NKC9<>�Lf8A`HL'GIL�MAO)K<8�» �)p<¶�qE¼}8:B )mTH9C;�L�DHMI9CBED)M�WNc5LjOHMALj8A`HL Lg?d\¢K<BEG
MAL�GA9<L�M
c-9<8A`
GAL�;m?N9<DHTHL�G�½r^_BEG®ºU½�� � Ã�� � 8¥c-9<R�L/R�BEDx8A9CD%OHBEOHMIK<\mTH9�(bL�GIL�Dx8:9C?NJHKCL@W)c5L�`H?dYNL

º
»	� � Á �°¼°¾ º
»(� � ¼�ÁÅº  »(� � ¼#��Á ¶
· º   »	� � ¼�»(�jÒ �°¼�Á��H»	�°¼ �	� � �
� ] Ò » �HpQ¶ G ¼

c-`HL�GIL��H»	�5¼ � µ�?NM � � 	}p � Dl» �HpQ¶ G ¼³W+º  9<M'8:`HL�8:GA?NDHMI7bBEMIL/BN^r8A`HL/VEG:?NT)9CL�Dx8-BN^
º

»Äº  »(� � ¼I¼]"y¾�
mº
»	� � ¼°¾
�



�

���� Ð�� »	� � ¼���� Ð�� »	� � ¼ppp���� Ð�� »(� � ¼
�����
� Ò

?NDHToº   9<M'8:`HL/JH9<KC9CD)L�?NGs^_BEGA; T)L�¨+DHL�T�Jx\©8A`HL�ª�L�MIMA9C?NDoB@^�ºgW

º   »(� � ¼�»(�jÒ �°¼°¾ � " 
 ] º
»(� � ¼ ��¾ � "�� »	� � ¼#�jÒ



���X���������X��
��	��
'�
�Z��
��B
����X�H
H��� ¶SR G
c-`HL�GIL�8:`HL/MI\¢;�;=LZ8:GI9CR/ª�L�MAMI9­?ND�;m?z8:GA9 t©9<MjVE9<YNL�D�Jx\

� »	� � ¼°¾
������

� � �� Ð � � »(� � ¼ � � �� Ð�� � Ð � »(� � ¼ ����� � � �� Ð�� � Ð � »	� � ¼� � �� Ð�� � Ð � »(� � ¼ � � �� Ð �� »	� � ¼ ����� � � �� Ð � � Ð � »	� � ¼ppp p p p ppp� � �� Ð�� � Ð � »(� � ¼ � � �� Ð � � Ð � »	� � ¼ ����� � � �� Ð �� »(� � ¼
������� Q

�������
	�����
��������������
������	��������� !�#"�$%$&�����������'���� (���������#���)	+*(�),-�����.��/10�2�3*4�5�
�� )�2�����
���16#�87�9;: ºe½ �^�lÃ�� �=< 9>:�?A@CBD9EB �GF :H@ F-I �GI ���KJML @ NO9;PQ9 F :H@HR < � 9DSTR FUL� 9;: � � �-� ��VXW�Y 9 FZ[]\ 
=º
»(� � ¼�¾Êµ
� " � »(� � ¼ � "�µ^ � P_R � � � �0���

`]a
b ¾ %

Z[]\ º Y R � R� � BcR ��d @ F @ deI%dR1: � �
`]a
b ¾�%

Z[]\ 
=º
»(� � ¼°¾�µ
� " � »(� � ¼ � / µ^ � P_R � � � � � �

`]a
b Q
» �HpQ¶d´x¼f 	5�)�
$ pDLgB/MA`)B¸cÅ8:`HL-MAO <=R�9CL�D%8sR�BEDHTH9Q8:9CBNDXWEKCLZ8 h-g�hjifJbLj8A`HL-MA;=?NKCK<L�MI8rL�9<VEL�DxY@?NKCO)L

BN^ � »(� � ¼³p?Lj`HL�D
�1" � »(� � ¼#� / h-g�hji � " � )*�V�0� � Q

Lj`HL�Lr?�\¢KCBNGjMAL�GI9CL�M�» �HpQ¶ G ¼5c-9<8A` 
mº
»	� � ¼s¾ µS8A`HL�D�9C;�7HK<9CL�M
º
»(� � Á �°¼rÃeº
»	� � ¼ /lk ¶· hmg�hji°Á��H»	�5¼�n �
� � �
� ] Q

��Bdc 9Q^�� " � »(� �³¼ � "�µvW hmg�hji "�µ)Wn?NDHT�`HL�DHR�Luº
»	� �
Á"�°¼ "�º
»	� �k¼j^_BNG�MIO <�R�9CL�Dx8:K<\
MA;=?NKCKbJHO)8®DHBED%K¥>�L�GAB �jW)c-`H9<Rk`�;�L�?NDHM�� � 9CM-?uMI8AGA9<R�8-KCB¢R�?@KX;=9<DH9C;�OH;op

LgB�MA`HBdc�8A`HL®DHL�R�L�MAMA?NGI\�R�BEDHTH9Q8:9CBNDXWEcfL�?N7H7)K<\�8A`HL®BEDHL-TH9C;�L�D)MA9CBND+?NKHGIL�MAO)K<8 » �HpQ¶�qx¼
8:Bu8:`)L/^_O)DHR�8A9CBEDyÂ2»poI¼�¾�º
»(� � Áqo �s¼Zp � ^
ºU`+?NM-?SKCB¢R�?NKb;=9<DH9C;hO); ?z8 � � WH8:`HL�D�Â©?NKCMIB
`+?NM-?SKCB¢R�?NKb;=9<DH9C;�OH;«?@8ro�¾ÊµvW+?NDHT�`HL�D)R�Lm» �HpQ¶�qx¼f9<;=7HK<9CL�MfBEDy8:`)L�BNDHL/`+?NDHT

Â  »wµx¼�¾Êµ�¾ % »Äº
»	� � ¼A¼ " ��¾�µ )*�V�-� � ¾ % 
mº
»	� � ¼°¾�µ)Ò
?NDHTFBEDF8:`HL/BN8A`HL�Gj`H?NDHT

Â   »wµx¼ /�µ]¾�% � "�� »(� � ¼#� / µ )*�V�-� � Ò
c-`H9CRk`�R�BNDHR�K<OHTHL�Mj8A`HL/7HGAB¢BN^4pts
{}| �X|�� �]�  ����d�¸�+�  ��¢���¯�  ����l�U�2 g� �°�mui�¸�  �ui�¡�¡���_�¸�_�g���_�%�@�
q L�MI8:?NGI81?NVx?N9<DoJx\o?ND�L³t)?N;=7)KCLN½5MAOH7)7bBEMIL�c5L�c'?@D%8�8:B=;=9<DH9C;�9C>�L/ºU¾ ¹ Î ¹2] BEDo8A`HL;m?@DH9<^_BEK<TEv ¾ �v»_¹ Î ÒA¹2]³¼ � Â2»_¹ Î ÒA¹2]³¼s¾ ¹ ] Î Á�¹ ]] Ã ¶ ¾Êµ �%p?Lj`HL�;m?@DH9<^_BEK<T©9CM®?SR�9<GAR�K<LNW?NDHT�9Q8h9CM]9CDHM"8:GIOHR�8A9<YEL=8:BUKCB¢BEa�?@8]8:`HLyR�BEDx8:BEOHGIMuBN^�ºÆ8:BNVEL�8A`HL�G�c-9Q8:`¯8A`HL©R�9<GAR�KCLNW°?@M
MA`HBdc-D�9CD �r9<VEOHGALF�)p R)Wvc-`H9CRk`Fc'?@M�BEJv8k?N9<DHL�Tyc-9<8A`y8:`HL_w ��,�/x� R�BE;=;=?NDHT)M
�����-" �, 3"!�'8



¶SRE´ ���������	��
������
���

–1.5

–1

–0.5

0

0.5

1

1.5

–1.5 –1 –0.5 0 0.5 1 1.5¹ Î

¹2]

�����R�*���������\���B354635%23���#SGI3,-04T-0/ ��� Y Î Y ] -04 GI@\+27�463�Gt>F3 =?>F)�+ g

O ���-" �	W3��$-"5�XW3�%12� 8
� <�x��0&:. B%A x @ 49�@����:�Qw A v\x A u 	 . B�A x?&��0>�" �S�%1�� T�(^TKTH� T�('> "5�-�!12� T�(UTKT � T ('>?w A v	x A u 	 @ � �!�'> N "!+ @ �S| A "!+/;�49�@!�0�:�Qw A v\x A u 	 . B�A x?& O >�" �S�%1�� T�(^TKTH� T�('> "5�-�!12� T�(UTKT � T ('>?w A v	x A u 	 @ � 
 �
�?> N "5+ @ �S| A "5+-;24D�
;2< @ . B/N L?& 
 @�� >[@!�
�2468
£v9CD)R�L�ºU9CMj7nBEMA9Q8:9<YNL/?NDHT�9CDHR�GAL�?NMA9<DHVu9CDy8:`)L/¨HGAMI8 ?NDHTy8A`H9CGIT�P%O+?@THG:?NDx8�Wb?@DHToD)L�Vx?@8A9<YNL
?NDHTSTHL�R�GAL�?NMA9<DHV�9<Du8:`HL-MAL�R�BED)T©?NDHTS^_BEOHG"8:`XWxc5L�R�?ND�MAL�L-^_GABN; 8:`HL-7HK<BN8�8:`H?@8�8:`HL®;�9CD5K
9C;=?1BEDS8:`HL-R�9<GAR�KCL-?NGIL�?z8A8k?@9CDHL�Tm?@8�»�¹ Î ÒA¹2]Z¼�¾±»4Ã Î

� ] Ò Î� ] ¼�?NDHT�»_¹ Î ÒA¹2]³¼°¾±» Î� ] Ò�Ã Î
� ] ¼Zpq L-DHBdc 7HGIL�MIL�Dx8j?/VEL�BN;=LZ8:GA9<R-?NDHT=?ND=?NKCVEL�JHG:?@9CRj?NGIVEOH;�L�Dx8°8:B/¨+DHT�8:`HL�MAL®7bBE9<Dx8:M�p


/L�BE;�L�8:GI9CR�?NKCKQ\EWdcfL-MIL�Lj^_GABE; �r9CVNOHGAL��Hp R18A`+?@8
8A`HLjLZt¢8:GIL�;=?NKH7nBE9CDx8AM
BN^n8:`HLjR�BEDHMI8AG:?N9<Dx8
BE7)8A9C;�9C>�?z8:9CBNDy7HGABEJ)KCL�;�?NGIL�Rk`+?@G:?NRZ8:L�GI9C>�L�TUJx\o8:?NDHVEL�Dx81KCLZYEL�KrMALZ81R�OHGIYNL�M�BN^5º�8AB=8A`HL
R�BED)MI8:GA?N9CDx8�R�O)GIYEL=THL�¨HDHL�T¯Jx\UÂnpcLgBoOHDHTHL�GAMI8:?NDHTl8A`H9CM�W�cfL=DHBN8:Lu8A`+?@8/8:`HL�VEGA?NTH9CL�Dx8
BN^s?m^_OHDHRZ8:9<BED�9CM1?NK<cf?�\vM�BNGI8:`)BEVEBED+?@K�8AB©9<8AM1KCLZYEL�KrMAL�8AM�W}?NM BEDHLhR�?ND¡MAL�Lh^_BNG LZt)?N;�7HK<L
^_GABE;«8:`HL�Lg?�\vK<BEGjLZtv7+?@DHMA9<BEDXW

º
»(� Ï Á �°¼
Ã�ºr»(� Ï ¼�¾±» 
mº
»	� Ï ¼A¼ " �oÁ >m» �	� � �
� ] ¼ Q
��Bdc±8A`HLm;�9CDH9<;hOH;�R�?NDlDHBN8�JbLm?@8]?NDl9<Dx8:L�GIMAL�R�8:9<BEDlB@^'8:`HL�KCLZYEL�K5MIL�8:M]BN^®º�?NDHT�ÂbW
MA9<DHR�L=BEDHL©R�BEOHKCT[8:`HL�D¯9C;�;=L�TH9­?z8:L�KQ\UTHL�R�GAL�?NMAL�º�Jx\¯R�BND%8A9CD%OH9<DHV�?�J)9<8hBNDl8:`HL=>�L�GAB
KCLZYEL�KgMALZ8/BN^°Âbp�ª®L�DHR�LS8A`HLuKCLZYEL�KrMALZ8:M/;hOHM"8�JnLh8k?NDHVNL�Dx8:9C?NKÄWnc-`H9CRk`U9<;=7HK<9CL�M®8A`+?@818A`HL
VEG:?@TH9CL�D%8�BN^-ºe;hOHM"8�JnL�7+?NG:?@KCKCL�K
8:B�8:`HL�VEG:?@TH9CL�D%8]BN^'ÂnW�BEG�9CD�BN8:`HL�G]c5BEGAT)M�W�?@8/8A`HL
MABEK<O)8:9<BEDHM'B@^g8A`H9CMj7HGIBEJHK<L�;�W)8:`HL�GAL/;hOHM"8®JbL�?u7+?NGA?N;=LZ8:L�G(h-�-� MAO)Rk`o8:`H?@8


mº
»	� � ¼°¾sh�
uÂ2»(� � ¼ Q » �HpQ¶SRx¼
� D�?NTHTH9Q8:9CBNDXWbc5Lu;hOHM"8/JbLuBEDU8A`HLu;m?@DH9<^_BEK<TXWn9ÄpÈLNp]Â2»	� � ¼ ¾±µ)WXc-`)9CRk`U8:BEVNL�8:`)L�G1c-9<8A`
» �HpQ¶SRx¼r^_BEGI;=Ms?�MI\¢MI8AL�; BN^�L�P¢OH?@8:9<BEDHM°^_BEG�8:`HL�OHDHa%DHBdc-DHM � � ?@DHT�h�p � DmBNOHG5L³t)?N;=7)KCLNW



���X���������X��
��	��
'�
�Z��
��B
����X�H
H��� ¶SR,R

cfL/BEJv8k?N9<DFc-9Q8:`y8:`)L�w �),�/x� R�BE;�;m?@DHTHM
� <�x��0& B <�v N5B�O 4D�
�/.��:� O�	5N ;=&��?> 
 " � >�"5���2468O .��:� O�	5N ;=& O > 
 " � >�"5���2468
@-A%B%@ �:� @�A�B3C +D&�� @ + � & �/. 
 <��!1 B/N z	|O; N  O . 
 <��?> <3��� TKT��246> O�� >��/"�� >�"5�=> B/N z\|!; N�� 4�8
N5B%B3C!N5B u + @ & @-A%B%@ 
 � ��468
N5B%B3C!N5B u + @ & @-A%B%@ 
 �
��468
8:`HL/MIBEKCO)8A9CBED)M

�����y¾ n ·
· Ò	��
�¾

n ·
· Ò�hy¾

¶
· �%Ò �����F¾ Ã

n ·
· Ò	��
o¾ Ã

n ·
· Ò�hy¾

¶
· �

����
o¾ n ·
· Ò	���F¾ Ã

n ·
· Ò�hy¾

Ã]¶
· �%Ò �����F¾ n ·

· Ò	��
o¾ Ã
n ·
· Ò�hy¾

Ã]¶
· �

?NM°LZtv7nL�R�8AL�TXps�®BN8:Lj8:`H?@8°^_GABE; 8A`HL�MIL®¨HGAMI85BEGITHL�G°R�BNDHTH9<8A9CBED)M�WEc5L�R�?NDmDHB@859<D)^_L�G
c-`)9CRk`
BN^�8:`HL/MABNKCO)8A9CBEDHMfGAL�7)GAL�MIL�Dx8�?@R�8:OH?NKX;�9CDH9<;m?)p

LgB�¨+DHT©?@D©?NK<VEL�JHGA?N9CR®?NGIVEOH;�L�Dx8�W%9Q859<M5L�?NMA9<L�M"858AB�MI8:?NGI8sc-9<8A`m?�7+?NGA?N;=LZ8:GI9CR-GAL�7HGAL K
MAL�D%8:?@8:9<BED�B@^�8:`HL];m?ND)9<^_BEK<TXW+9CDoBEOHG®LZt)?N;�7HKCL�8:`HL]R�9CGIR�K<LNWic-`H9CRk`�R�?ND�JnL�GIL�7HGIL�MAL�Dx8:L�T
Jx\©8:`HL�^_OHD)R�8:9<BED

� »poI¼°¾ k R�BEMmoMI9CD o n Q
��Bdc�8:`HLfBE7)8:9<;=9<>�?@8A9CBED�7HGIBEJHKCL�; JnL�R�BE;�L�M�?NDuO)DHR�BED)MI8:GA?N9CD)L�TSBE7)8A9C;�9C>�?z8:9CBND�7)GABEJHK<L�;
Jx\mMIOHJHMI8A9<8AO)8:9<DHV�8:`)L�7+?NG:?@;=LZ8:GA9<>�?@8A9CBED�9CDx8AB�8:`HL�^_OHDHR�8A9CBED©?NDHT©8:`)L�DF;=9<DH9C;�9C>�9CDHV)WN9ÄpÈLNp
;=9<DH9C;�9C>�9CDHV/8:`)L/^_O)DHR�8A9CBED


 »poI¼f½¿¾ º
» � »poI¼I¼°¾ MA9<D}»poI¼)R�BEMd»�oI¼°¾ ¶
· MA9<D}»Ä·GoI¼ Q

IfBE;�7HO)8:9<DHVh8:`)L/¨HGAMI8�?ND)ToMIL�R�BNDHT�THL�GA9QYN?z8:9<YNLNW)c5L�¨+DHT

  »poI¼°¾�R�BEM¸»�·GoI¼ZÒ 
   »�oI¼°¾ Ã1·
MI9CD�»�·GoI¼ZÒ

?NDHTF`HL�DHR�L/8:`HL/;�9CDH9<;m?]?NGAL�?@8 ���F ?ND)T�� �F W+?NM-THL�MI9CGIL�TXp
�iBNGu?�VEL�D)L�G:?@Kf^_OHDHRZ8:9CBNDeº ½ � ] Ã�� � ?NDHT�?UBED)L©TH9C;�L�D)MA9CBND+?NKs;m?ND)9<^_BEK<T v

VE9<YNL�DFJx\y8:`HL/7+?@G:?N;�L�8AGA9C>�?@8:9<BED � ½?� Ã�� � ] W)c5L]BNJ)8k?N9<DF?@8-8:`HL/L³tv8AGAL�;m?

  »poI¼°¾±»�º
» � »�oI¼A¼I¼  ¾ » 
mº
» � »poI¼I¼A¼]" �  »poI¼°¾�µ5Q

¤ 8®?�;�9CD)9C;hOH;
� � WHc5L�8:`HL�GAL�^_BNGAL/`+?�YEL

mº
»	� � ¼�� �  »po � ¼³Ò

c-`HL�GIL �  _»po � ¼f9<M'8:`HL�8:?NDHVEL�D%8-8ABS8A`HL/;m?@DH9<^_BEK<TEv ?@8 � � p�������
	���� 
���� ��� �
������	��������� �#"�$&$%����������� ���� q���������#�#��	+*q�
,-����� �)/x�2�3*���
�� ��2�����
��� �%6�� 7�9;: º[½3� � Ã�� � < 9_:�?A@CBD9�B �GF :H@ F-I �GI ���KJ8L @ NO9;PQ9 F :H@HR < � 9DS R FUL � 9;:



·NµEµ ���������	��
������
���

� ½	� - Ã�� �^�q< 9�R � � BcR ��� R1P R d 9;:HP;@���R1:H@ �GF � ^ : Y 9 d R F @ ^ ��� L v @ F R F 9;@�� Y < � P Y ��� L� ^�� � �0��� S � »�� � ¼s¾�� � VXW�Y 9 FZ[ \ » 
=º
»(� � ¼I¼ " � »�� � ¼�¾Êµ� " � »�� � ¼�� "�µ^ � P_R � � � �-� -
` a
b ¾ %

Z[ \ º � 	 Y R � R� � BcR �5d @ F @ deI%dR1: � �
` a
b ¾ %

Z[ \ » 
mºr»(� � ¼A¼ " � »�� � ¼s¾ µ� " � »�� � ¼�� /�µ^ � P_R � � � �-� -
` a
b Ò

» �Hp¿·Nµx¼? Y 9;PQ9 � »��X¼ @ � : Y 9�
_9 � � @HR F�d R1:�P @ � � ^���
� º
» � »��X¼A¼ Vf 	5�)�
$ p � 8 MAO <�R�L�M 8:Bm?N7H7HKQ\ Lj`HL�BNGAL�;T�HpQ¶]^_BEGj8A`HL�OHD)R�BEDHM"8:GA?N9CDHL�T�R�?@MAL]8AB=8A`HL
^_OHDHRZ8:9CBND 
 »��X¼f½É¾ ºr» � »���¼A¼³p s

Lj`HLyR�BED)TH9<8A9CBED » 
mº
»	� � ¼A¼ " �  _»�� � ¼�¾ µ�;=L�?NDHMh8:`H?@8 
mºr»(� � ¼]9<MhBEGI8A`HBEVEBND+?NK58AB
8:`HL18:?NDHVEL�Dx8-MA7+?NR�L]B@^�8A`HL/;m?@DH9<^_BEK<T v ?@8�� � W������cv p � ^g8A`HL/;m?ND)9<^_BEK<Tm9CMjVN9<YEL�DFJ%\
?©MALZ8/BN^sL�P%O+?@8A9CBEDHM��°»(�s¼ ¾±µvWX8:`HLh8:?NDHVEL�D%8/MI7+?NR�L������cv 9<M1aNL�G¸»��  _»	� � ¼A¼ZWXc-`)L�GAL��  
THL�D)BN8:L�M-8A`HL]�E?NR�BNJH9�;m?z8:GA9 t©B@^��
p5�®Bdc
� �UaNL�G '�� % ' ��¾�µ � %��/" ' �¯¾ÊµvÒ )�� � % � � ' "�� � % � �! �» ' "2¼ZÒ

?NDHTF`HL�DHR�L 
mº
»	� � ¼ �ÊaNL�G¸»��  »(� � ¼I¼ � % 
mº
»	� � ¼ �" ]»I»��  »(� � ¼I¼]"2¼ZÒ
BEGj9CDFBN8A`HL�G'c5BEGITHM�W+8:`)L�GAL/L³t)9<MI8AM ?hYEL�R�8ABEG$#l¾±»_h Î Ò Q Q7Q�Ò^h21f¼ " MAOHRk`�8:`+?@8
mº
»	� � ¼s¾ »��  »(� � ¼I¼]"%#�Q » �Hp¿·v¶¸¼
Lj`HL h15¸W �À¾ ¶NÒ Q Q Q�Ò � ?NGIL[R�?NKCK<L�T E ?NVEG:?@DHVEL¡;hOHKQ8:9C7)KC9CL�GAMy?@DHTÊTHLZ¨+DH9<DHVe8A`HL E ?3KVEG:?@DHVE9­?@DyJ%\

&/»	�'Ò'#5¼f½¿¾ º
»	�°¼rÃ »��°»(�s¼A¼ " #-Ò » �Hp¿·E·E¼
L�P%O+?@8A9CBEDU» �Hp¿·v¶¸¼�9CM5L�P%OH9<Y@?NK<L�Dx8f8AB 
(�)&�»(�jÒ'#°¼°¾�µ)W¢c-`H9CK<L��°»(�s¼°¾ 	y9CM5L�P%OH9<Y@?NK<L�Dx8f8AB
(*+&/»	�'Ò'#5¼°¾Êµvp q L�8:`HL�GALZ^_BEGAL�`+?�YEL/8:`HL/DHL�R�L�MAM:?@GI\�R�BED)TH9<8A9CBED 
�&/»(�jÒ'#°¼°¾Êµu^_BEG-?
;=9<DH9C;�OH; BN^�º�BEDF8:`)L�;=?NDH9Q^_BEKCT=THL�¨HDHL�ToJ%\,�°»(�°¼°¾ 	�p�������
	���� 
���-(��� �
������	��������� �#"�$&$%����������� ���� q���������#�#��	+*q�
,-����� �)/x�2�3*���
�� ��2�����
��� ��6�� 7�9;: º[½3�^��Ã�� � < 9_:�?A@CBD9�B �GF :H@ F-I �GI ���KJ8L @ NO9;PQ9 F :H@HR < � 9DS R FUL � 9;:v ¾ � ��� �^� � �s»	�°¼5¾ µ ��< 9�R d R F @ ^ ��� L S � � � v R FUL #V� � 1 VEW�Y 9 F S ?A@�: Y : Y 97�R.�1PcR F �1@HR F0/21 V 
 
43 S ? 9 Y R6519Z[]\ 
��)&/»(� � Ò'#s¼�¾Êµ

7 " 
 ]� &/»	� � Ò'#°¼ 7 "�µ
) 7 ���%� � v S 7 �¾ 	

`]a
b ¾�%

Z[]\ º � 	 Y R � R� � BcR ��d @ F @ deI dR1: � �
`]a
b ¾ %

Z[]\ 
��+&/»(� � Ò'#°¼°¾Êµ
7 " 
 ]� &/»	� � Ò'#°¼ 7 /�µ

) 7 ����� � v `]a
b Q

» �Hp¿·NËx¼f 	5�)�
$ p5£vL�L�8:`HL/7HGIBEJHKCL�; MAL�R�8A9CBEDXp s
{}| �X|65 8$9X���H�����³���  g�;:  }��92���+�w���Z� �]�  ����d�¸�+�  b�¸�
�+BEG�8:`HL®R�BEDx8A9CD%OHBEOHMIK<\STH9 (2L�GAL�D%8A9­?NJ)KCLj^_OHDHRZ8:9CBNDHM'º�½?� � Ã�� �®W%< � ½?� � Ã�� � 1 ?@DHT
< � ½?� � Ã�� � - WHc5L�KCB¢BEa�^_BNGjKCB¢R�?NKb;=9<DH9C;=?�BN^�8:`HL/7HGIBEJHK<L�;

º
»	�5¼ Ã�� ;=9<D2Ò
< � »	�5¼ ¾ 	}Ò
< � »	�5¼ / 	6Q » �Hp¿·#�%¼



���X���������X��
��	��
'�
�Z��
��B
����X�H
H��� ·Nµv¶

0

0.5

1

1.5

2

2.5

3

0 0.5 1 1.5 2 2.5 3¹ Î

¹2]

�������������������\�
�1+0a�+O)*9;+0GI9]-0/tGI@X+ /_7�4�>�GI3,-04 GH- %235463M%23��E+�PS#&4�[ �E+;=O- ),+0a�+O)*9O+0GI9 -0/

GI@\+ G�U -2354\+��67�#&)53�G �B>O-0469�G�=;#&354XGI9 -0/1#&4 +F!$#&% '�),+ g
q `H9CK<L'MAO)Rk`©?�7HGABNJHKCL�;±R�?NDSDHB@85JnLj8:GIL�?@8AL�T=?ND+?NKQ\¢8A9CR�?NKCKQ\/9CDSVEL�D)L�G:?@KÄWEc5L�MI`HBdc 9CDh8A`HL
^_BEKCK<Bdc-9CDHV]LZt)?N;�7HKCL18A`+?@8®9CDF7HGI9CDHR�9C7HK<L19<8jR�BEOHK<T�JnL�8:GIL�?@8AL�To?ND+?NKQ\¢8A9CR�?NKCKQ\Ep

��� �)�.,U/x�4
�� �5�H�-� 7�9;: º
»	�°¼�¾ ¹ ] Î Á ¹
]] Á ¹ ]� S � � »	�°¼�¾ ¹ Î Ã�¹2]/ÃÊ¹ � R FUL< � »(�°¼°¾ »�¹ Î ÃF¹2]bÁ ÎÎwÏ ÒI¹2]�Ã¯»�¹ � Á�¹2]}Ã�¶¸¼ ] ¼ " V�� 9	� P � : I � 9O: Y 9 9�
 I R � @�: J B �GF � :HPcR1@ F :: � 9 � @ d @ F R1: 9 : Y 9 5GR1P @HR < � 9 ¹ � ¾�¹ Î ÃS¹2] S�? Y @CB Y � 9cR L�� : � : Y 9 � @ d�� � @ � 9 L � P � < � 9 d ?A@�: Y

º
»(�°¼�¾Ê·H»_¹ ] Î Á�¹ Î ¹2]bÁU¹
]] ¼ R FUL < � »(�°¼°¾±»_¹ Î Ã�¹2]XÁ ÎÎwÏ ÒA¹2]}Ã�»�¹ Î Ãl¶¸¼

] ¼ " V�� � @ F ��: Y 9w ��,�/ �(B �Gded R FUL��
�����-" �	W3��$-"5�XW3��$-"%* W3�=8
w � �:�-" ��1-"5��1/"%*?8
w � �6�:�-" �31/"5�-$����O���'8
w � �?�:�-"5�%1D&�"%*�$�"5��12�/4GW3�'8
"%*��:� @-A�B#C +D&^w � >�"%* 468
� <�x��0&:. B%A x @ 49�@����:�Qw A v\x A u 	 . B�A x?&��0>�" �S�%��TKT:*=>�"O�-�%�^TGT:*=>�w A v	x A u 	 @ �%���'> N "5+ @ ��| A "!+/;24D�@!�0�:�Qw A v\x A u 	 . B�A x?&^w � � >�" ���%�^TKT:*0>�"5�-�!�^TKT�*=>?w A v	x A u 	 @ � 
 �
�?> N "5+ @ �S| A "!+-;249�@5*��:�Qw A v\x A u 	 . B�A x?&^w � �'>�" ���%�^TKT:*0>�"5�-�!�^TKT�*=>?w A v	x A u 	 @ � 
 �
�?> N "5+ @ �S| A "!+-;249�
;2< @ . B/N L?& 
 @�� >[@!�'>]@5*��2468
? 9 � < :CR1@ F�
 @�� I PD9 1 V ��� V �+GABE;«8:`H9<M'¨+VEOHGILNWHc5L]R�?NDoMIL�L/8:`+?z8-9CDy8:`HL/9<D%8AL�GI9CBEG'B@^g8A`HL
THBE;=?N9CDUJnBEOHD)THL�T[J%\U8A`HL�9CDHL�P¢OH?NKC9Q8¥\�R�BNDHMI8AG:?N9<D%8AM�Wrº�T)BvL�M]DHB@8]`H?dYNL©?NDx\¡L³tv8AGAL�;m?)W
?NMjBEDHL/R�?ND�?@KCMABSGIL�?NTH9<K<\�8:L�MI8-c-9<8A`F8A`HL_w ��,�/ � R�BE;�;=?NDHTHM
� <�x��0& B <�v N5B�O 4D�



·Nµx· ���������	��
������
���

�/.��:� O�	5N ;=&��?> 
 " � >�"5���2468
@-A%B3C +D&��-�/. 
 � �0>��/. 
 ��� � >��/"�� >�"5� � 468
c-`H9CRk`FVE9QYEL�MjBEDHK<\=8:`HL�>�L�GIB=MIBEKCO)8A9CBED2p q L/8A`HL�GIL�^_BEGIL�DHL�L�T�8ABSMAL�?@GARk`F^_BEGjLZt¢8:GIL�;=?uBED
8:`HL�JbBEO)DHT+?NG"\�BN^�8A`HLhR�BE;=7H?NR�8 MAL�8�p/²�MI9CDHV E ?NVNG:?NDHVNLh;hOHKQ8:9C7)KC9CL�GAM�WHcfLuBEJv8k?N9<Doc-9<8A`w ��,�/ � BEDy8:`)L�M"8:GA?N9CVE`x8-K<9CDHL�R�BEDHMI8AG:?N9<Dx8
� ���:�-�51 B-N z	|5; N  6w � � 8
� �7. �:� O�	!N ;=& � � > 
 " � >�"5�'> B/N z	|5; N � 468
@-A%B3C +D&�� @ + � & � �H. 
 <��0> <3��� T3T:* 4 � >��/" � > "5�'> B/N z	|O; N�� 498
c-`H9CRk`¡VE9QYEL�M18:`HLuBED)K<\oMABEK<O)8:9<BED�»_¹ Î ÒA¹2]Z¼�¾ »4Ã Î] Ï Ò Î] Ï ¼³WXBEO)8AMA9CT)LuBN^°8:`HLuR�BE;=7H?NR�8�MIL�8�Wc-`H9CRk`�9CM°?@KCMAB/L�?NMA9<K<\h9<THL�Dx8A9<¨+L�T=K<BvBEa%9<DHV�?@8��r9<VEOHGAL �Hp<¶�µ)W%MAKC9<VE`x8:KQ\�BEOv8:MA9<THL-BEDu8:`HL®KCLZ^�8�p
61DF8A`HL/MAL�R�BEDHTo9CDHL�P%O+?NKC9Q8¥\mR�BEDHM"8:G:?@9CDx8�WHc5L]BNJ)8k?N9<D
� �0�:�-�51 B-N z	|5; N  6w � �'8
� �,. �:� O�	!N ;=& � �=> 
 " � >�"5�'> B/N z	|5; N � 468
@-A%B3C +D&�� @ + � & � �#. 
 <��0> <3��� T3T:* 4 � >��/" � > "5�'> B/N z	|O; N�� 498
@-A%B%@ �:� N!B�B3C!N5B uO+ @ &�P�468
+ CON5B �=& @�A�B%@ 
 � �2468
N!@%@ < O v0& P2468
�?8
?NDHT�`HL�D)R�L�8A`HL�GIL�9<Ms?NDmL³tv8AGAL�;m?�?@81»_¹ Î ÒA¹2]Z¼ p »wµ!Q¿Ë,Rx·,R/Rx· G µ,�/�HÒ:µ!Q¿Ë�qE´,�%Ç G ´xÇ G ¼³W¸c-`)9CRk`9CM
9<DHTHL�L�T�?�;=9<DH9C;hO);oWzBEDu8:`HLjJnBEOHD)T+?NGI\hBN^i8:`HL-R�BN;=7+?@R�8�MIL�8�W¢?ND)TS8A`HLjY@?NKCOHLfBN^2ºF?z8
8:`H9<M-7bBE9<Dx8�9<M�QÉ·,RNµE´EµSq,�)¶�qE´)p�Lj`HL�BN8A`HL�G-8¥c5BmMABNKCO)8A9CBEDHM®?NGIL]R�BE;�7HKCL³t2Wn?NM®BEDHL�GAL�?NTH9<K<\
Rk`HL�Rka%MuOHMI9CDHV�8:`HL=R�BE;�;=?NDHTHM + CON5B �=& @�A�B%@ 
 ���2468 + CON5B �=& @�A�B%@ 
 *��2468 p q L�¨+D+?NK<K<\
DHL�L�T�8ABSRk`HL�Rkay8:`)L�R�BEGAD)L�GAM®BN^�8:`HL/JnBEOHDHTH?NGI\yB@^g8A`HL/R�BE;�7+?NRZ8-MAL�8�W
" ���:� Y�" � Y�8�"5�?��� Y�"5�ZY%8
"5�Qw!�6�:� @�A�B3C +D&�w � � >�"!�O468
"5�Qw,�?�:� @�A�B3C +D&�w � �'>�"!�O468
" � @-A�B%@ ��� @-A�B3C +D&�"5�Xw/�-�-"5�XwO� >�" �/498
" ���:�-" � @�A�B%@ 
 � �?8�"5�?���-"5�Xw!� 8
+ CON5B �=&���468
" ���:�-" � @�A�B%@ 
 ���?8�"5�?���-"5�Xw!� 8
+ CON5B �=&���468
c-`H9CRk`�VE9QYEL�M}^_BEGX8A`HLs^_O)DHR�8A9CBED�Y@?NKCO)L�M�?@8}8:`HL°R�BEGADHL�GAMs¶ �OQ G ·NË G �-REµx·'?ND)T�µ!Q Ë)¶�qE·EÇNµ/R G ÇN´)W?NDHTu`HL�DHR�L'8A`HLjKCB¢R�?@K¢;�9CD)9C;hOH; ^_BNOHDHTuL�?@GAKC9<L�GgBEDh8:`HLfJbBEO)DHT+?NG"\h9CMg9CDHT)L�L�Tu8A`HL'VEK<BEJ+?NK
;=9<DH9C;�OH;oW¢?ND)To`HL�DHR�L�MABNKCO)8A9CBEDyBN^�8:`)L�BN7)8:9<;=9<>�?@8A9CBED=7HGABEJ)KCL�;�p
¤ M�BNDHL=R�?NDlMIL�Lm^_GIBE;�8:`)9CM�MA9C;�7HK<LuLZt)?N;�7HKCL@W
?NDl?ND+?NKQ\¢8A9CR�?NKr8:GIL�?@8A;=L�Dx8hBN^fMAOHRk`

BE7)8A9C;�9C>�?z8:9CBNDy7HGABEJ)KCL�;�M 9<M�`)BE7bL�KCL�MAM ^_BEG�GAL�?NKC9<MI8:9<R/`H9CVE`oTH9C;�L�D)MA9CBND+?NK}7HGABNJHKCL�;=M�p q L
c-9CK<Kb8:`)L�GALZ^_BEGAL/K<BvBEa�9CDy8A`HL/MAL�P%OHL�Kr?z8-D¢O);=L�GA9CR�?NK28AL�Rk`HDH9<P%OHL�M-8:BS¨+DHT�KCB¢R�?NKb;=9<DH9C;=?)p
¤ M�c5L�`H?dYNLhMAL�L�DU9<D�MAO)JHMAL�R�8:9<BED �Hp¿·vp¿·vWnL�P%O+?NK<9<8¥\FR�BNDHMI8AG:?N9<D%8AM R�?ND�JnL]THL�?NK<8®c-9<8A`

E ?NVEG:?@DHVEL®;hOHK<8A9C7HK<9CL�GAM�WE?NDHT Lj`HL�BEGAL�; �)pÉ·/Vx?�YEL MIO <�R�9<L�Dx8-?NDHTmDHL�R�L�MAMA?NGI\mR�BED)TH9<8A9CBEDHM
^_BEGuBE7)8A9C;=?NKC9Q8¥\�9CD�8:`+?z8=R�?NMAL@p � 8�9<M�DH?@8:OHGA?NK'8:`H?@8u^_BEG�?�7)GABEJHK<L�; c-9<8:`e9CD)L�P%O+?NK<9<8¥\



���X���������X��
��	��
'�
�Z��
��B
����X�H
H��� ·NµNË

R�BED)MI8:GA?N9CDx8AM�WrBNDHK<\U8A`HLmR�BEDHMI8AG:?N9<Dx8:Mh?@R�8:9QYELm?@8h?�KCB¢R�?NK°BE7v8:9C;�OH;�7HKC?d\[?�GABEK<L=9<D�8A`HL
BE7)8A9C;=?NKC9Q8¥\©R�BNDHTH9<8A9CBED)M�W29�p L�8:`HL�R�BEDHM"8:GA?N9CDx8:M�c-`H9CRk`¡M:?z8:9CM"^�\o?@818:`)LhBE7)8A9C;hOH; � � 8A`HL
GAL�K­?@8A9CBED[» < � ¼ -4»(� � ¼5¾ µ)p q L]R�?NKCK�8:`)L]MIL�8 ' ¾ ��. � »�< � ¼ -4»	� � ¼f¾ µ �]8:`HL]?NR�8A9<YNL�MALZ8�^_BNG
8:`HL/K<BvR�?NK2BE7v8:9C;�OH; � � p�������
	����=
�� 
���� I.�)� ��� 9 : Y R1: º�½ �^�ÆÃ�� � R FUL Âl½ ���eÃ�� � 1 R1PD9 :H?A@CBD9B �GF :�@ F-I �GI ���KJ L @ NO9;PQ9 F :H@HR < � 9_R FUL : Y R1: � � �-� � @ � R � � BcR ��d @ F @ deI d � ^

º
»	�°¼ Ã�� ;=9<D
�s»	�s¼ / µ!QW�Y 9 F : Y 9;PD9�9 � @ � : � # � � 1 �;I B Y : Y R1:

�°»(� � ¼ / µ)Ò
=º
»(� � ¼�Ã » 
 �°»(� � ¼I¼]"%# ¾ µ)Ò ?A@�: Y #)/�µ
Â�-¥»(� � ¼;h - ¾ µ!Q

f 	5�)�
$ p q LUR�BEDHMA9<THL�GF?�7nL�G"8:OHGIJ+?@8:9<BED�?NGIBEOHDHT�� � c-`H9CRk`�M:?z8:9CM"¨+L�My8A`HLUR�BED%K
MI8AG:?N9<D%8AM�p £v9CDHR�Lo8A`HL�R�BNDHMI8AG:?N9<D%8AM=c-`H9<Rk`�?NGALoDHBN8©?NR�8A9<YEL�?@8�� � Wj9�p L@p�Â9-4»	� � ¼ " µ)W
GAL�;m?N9<Do9<D+?NRZ8:9<YNL]9<D�?=DHL�9<VE`%JbBEGI`HB¢BvT�BN^�� ��Wn9<8�MAO <�R�L�M 8ABmR�BNDHMA9<THL�G®8:`HL�?NR�8A9<YEL]R�BED%K
MI8AG:?N9<D%8AMjBEDHKQ\EW)Â9-4»	� � ¼s¾ µS^_BNG .�� ' p

E LZ8 �-»��
¼ZW�� / µ]JnL1?/8¥c-9CR�L�R�BEDx8A9CD%OHBEOHMIK<\�TH9 (2L�GAL�Dx8A9­?NJHK<L-7+?@8:`=c-9<8:` �®»�µx¼�¾ � � W
9ÄpÈLNp

�®»��
¼�¾ � � Á����1Á ¶
· �
] ��Á >©»�� � ¼ZÒ

?NKCBNDHVhc-`H9CRk`F8:`)L]?@R�8:9QYEL�R�BEDHMI8AG:?N9<Dx8:M-GAL�;m?N9<DyM:?@8A9CM"¨+L�TXWi9�p L@p
Â�-Ñ»(�®»��r¼A¼ /�µu^_BEG .^� ' pLj`H9CMj9<;=7)KC9CL�M58A`+?@8
µ � Â9-4»(�®»��
¼A¼
¾ Â9-4»(� � Á�����Á ¶

· �
] ��Á >©»��1�:¼A¼

¾ Â9-4»(� � ¼�Á�»�����Á ¶
· �
] �s¼ " 
uÂ�-¥»(� � ¼}Á ¶

· �
] � "�� -4»(� � ¼	��Á >m»��1�k¼A¼

¾ �
�?" 
SÂ9-4»	� � ¼�ÁÅÁ ¶· � ]�� � " 
uÂ�-¥»(� � ¼�Á
�?" � -4»(� � ¼	���5Á >m»�� � ¼A¼ZÒ
c-`HL�GIL � -¥»(�°¼ THL�DHBN8AL�M/8:`HLSª®L�MAMI9­?ND�BN^°Â9-4»(�s¼³puª�L�DHR�Lu^_BEG���MI;m?NK<KÄWncfLS;hOHM"8/L�9Q8:`HL�G
`+?�YEL

� " 
uÂ�-¥»(� � ¼ / µ)Ò
BEG�W)9<^�� " 
uÂ�-¥»(� � ¼°¾�µ)WHc5L/;hOHM"8�`H?dYNL� " 
uÂ�-¥»(� � ¼�Á
�?" � -4»(� � ¼	� /�µ
^_BEG-?NK<K .^� ' p � ^�cfL�LZtv7+?@DHT�8A`HL/^_OHDHR�8A9CBEDoº
»	�-»��r¼A¼ZWvcfL�BEJ)8:?N9CD

º
»	�-»��
¼I¼ ¾ º
»(� � Á����1Á ¶
· �
] ��Á >m»�� � ¼A¼



·Nµ,� ���������	��
������
���

¾ º
»(� � ¼�Á�»����1Á ¶
· �
] �s¼ " 
=º
»(� � ¼�Á ¶

· �
] � "�� »	� � ¼ ��Á >©»��/�k¼I¼

¾ �
��" 
mº
»	� � ¼�ÁÅÁ ¶· � ]�� � " 
=º
»(� � ¼�Á��	" � »	� � ¼ � �'Á >©»�� � ¼I¼ZÒ
c-`HL�GIL � »(�s¼hTHL�DHB@8:L�M�8:`HLoª�L�MAMI9­?NDÆBN^�º
»	�°¼Zp Lj`HL�GALZ^_BEGAL � � R�?@DÅBEDHKQ\�JbLo?¡KCB¢R�?NK
;=9<DH9C;�OH;oW%9Q^�8A`HL/MALZ8

+e½¿¾ � � � ��" 
mº
»	� � ¼ ` µ=?@DHT �	" 
SÂ9-4»	� � ¼ /�µu^_BNG .�� ' �
9CMjL�;=7)8¥\Np°²�MI9CDHV�DHBdcÊ8A`HL �n?@GAaz?NM E L�;�;m?hJnL�K<Bdc/WH8:`HL/GAL�MAOHKQ8j^_BEKCK<Bdc-M�pts

� ���O�.� 
����5�H�!���5��	��)���16#�.7�9;:�� �-� � S�� -/�-� � ^ � P .^� ' VXW�Y 9 F : Y 9 � 9;:
+Æ½É¾ � � � �	" � ` µ R FUL �	"
	 - /�µ ^ � P .^� ' �@ � 9 d�� : J @ ^ R FUL �GF �KJ @ ^

� ¾ � -
���

h -
	 -

^ � P ���Gd 9 h2-4/�µ S ^ � P .�� ' Vf 	5�)�
$ p5£vL�L/LZtvL�GIR�9CMIL�M�p4s
� ��� � $10�*5$��¢&)( �°3I$��}, �"!�&+3 �«3 $��r&H3"*5$
�+BEGj?u^_OHDHR�8A9CBEDoº�½?� � Ã�� �®WXcfL/cf?NDx8®8ABu¨+DHT�?uK<BvR�?NK2;�9CDH9<;hOH;�W

º
»(�s¼fÃ�� ;�9CD�Q
q Lf`+?�YELjMAL�L�Du8:`H?@8
;=?@8:`)L�;=?@8:9<R�?NK<K<\EWdBNDHL'MA9<;=7)KCLsMAL�?@GARk`HL�M°^_BNGr>�L�GABEM�B@^+8:`HL'VNG:?NTH9<L�Dx8�W
?NDHT�YEL�GA9Q¨+L�M�9<^-8:`)Loª®L�MIMA9­?@DÆ9<Mu7bBEMI9<8A9<YELyT)L�¨+DH9Q8:L@Wf9CD�BEGITHL�Gh8AB�¨HDHTÆK<BvR�?NKf;�9CD)9C;=?)p
ª�Bdc5L�YEL�Gh?NK<GAL�?NT)\�¨HDHTH9CD)V�?F>�L�GAB�BN^j?yDHBED)KC9CD)L�?NG�M"\vM"8:L�; B@^fL�P¢OH?@8:9<BEDHM�9CM/?F`H9CVE`)K<\
DHBED5KÄ8:GI9<Y¢9­?NK%8k?@MAaiW¢?NM�cfL-`+?�YEL®MAL�L�D=9CDcIf`+?N7v8:L�G �)� W¢?NDHTu8:`)L®D%OH;�L�GI9CR�?NKH;�L�8:`)BvTHM°R�?ND
`+?�YEL5MAL�YNL�GIL'R�BEDxYNL�GAVNL�DHR�Lj7HGABEJ)KCL�;�M�p � D�BN7)8:9<;=9<>�?@8A9CBEDXW�BEDHL°8:GA9<L�M�9C;�;=L�TH9­?z8:L�KQ\�8AB OHMIL
8:`HL'^w?@R�8�8:`H?@8�BEDHLjMIL�?NGIRk`HL�Ms^_BEG�?�;�9CDH9<;hOH; BN^2? ^_OHDHRZ8:9CBNDXW%?NDHTSBEDHLjT)BvL�M�DHBN8°MA9<;=7)K<\
8:G"\=8ABuMABEKQYEL/?hKC9<DHL�?@GfMI\¢M"8:L�; B@^gL�P%O+?@8:9<BEDHM'VN9<YEL�DFJ%\ 
mº
»	�s¼�¾Êµ)p � DyVEL�DHL�GA?NKÄW)8A`HL�MIL
;=LZ8:`HB¢THM]BEDHK<\[R�BND%YNL�GIVELy8:B¡?�KCB¢R�?@Ks;�9CD)9C;hOH; B@^1º�W�LZtvR�L�7)8�9<^�ºÆMA?@8:9<MI¨+L�MuR�L�G"8k?N9<D
MI8AGA9CD)VEL�Dx8-GAL�P%OH9CGIL�;�L�Dx8:M�p

{}| 5X|w~ �s�  ����X�%�H�z�z� � �x�¸�}�����
E 9CDHL�MIL�?NGIRk`�;�L�8:`)BvTHMjR�BEDHM"8:GAO)R�8 ?SMIL�P%OHL�DHR�L]BN^r9Q8:L�G:?@8AL�M � -/J%\m8:`HL�^_BEGI;hOHK­?

� -�� Î ¾�� -sÁ���-B� - Ò
c-`HL�GIL � - 9CM]?�MAL�?NGARk`�TH9<GAL�R�8:9<BEDXWr?NDHT¯BED)LmGAL�P%OH9CGIL�M � " - 
=º
»(� -�¼ ` µo8AB�VEO+?@G:?NDx8:L�L
8:`+?z8j9<8j9<M-?hTHL�MIR�L�D%8�TH9<GAL�RZ8:9<BEDXWH?@DHTy8:`HL/MAR�?NK­?@G'7+?NGA?N;=LZ8:L�G � - " µh9<M-?hMI8AL�7�KCL�D)VN8:`Xp



� �R�E�����0����� 
����E� �
�Z�H
 �`
 ���\��
H��� ·NµEÇ

−2.5 −2 −1.5 −1 −0.5 0 0.5 1 1.5 2 2.5
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

x

iterates
sqr(x)

−2.5 −2 −1.5 −1 −0.5 0 0.5 1 1.5 2 2.5
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

x

iterates
sqr(x)

�����������������$���
� 4 GI@\+ ),+O/_G1#l>;#&9;+ U @\+;=O+(GI@\+ 9^GH+A' ),+O4SC	GI@8354 GI@\+ )53M4\+ 9;+<#0=^>_@T359
GH- - ),-04SC$P\#&4Q[8-04 GI@\+ =F3DC @XG -04\+ U @\+;=O+ GI@\+]9^GH+A' ),+O4SC	GI@T359(GH- -

9K@\-E=�G g�� 4 N -�GI@ >;#&9;+O9<P GI@\+ )5354X+ 9O+<#0=?>_@B%l+0GI@\-$[ 9 [S- 4\-�G
>O-04\a�+;=�C�+2GH- # %23M4635%87�% g

¤ ¨+GIMI8 9CTHL�?S8ABmTHLZ8:L�GI;=9<DHL/8:`HL�MI8AL�7UKCL�DHVN8A` ��-]9<M®8ABmMI9C;�7HK<\m;=9<DH9C;�9C>�L/º�9<D�8A`HL
MAL�?NGARk`UTH9<GAL�R�8:9<BED � - Wbc-`H9<Rk`U9CM ?©BEDHL�T)9C;�L�DHMI9CBED+?@K�;�9CD)9C;�9C>�?z8:9CBNDy7HGABEJ)KCL�;�Wn9ÄpÈLNp c5L
R�BE;�7HO)8AL/?u>�L�GIB=B@^g8A`HL/THL�GI9<Y@?@8:9QYEL�c-9<8A`FGAL�MI7bL�R�8®8:B �5W

�

� � ºr»(� -sÁ��<� - ¼°¾ � " - 
mº
»	� -�Á�� � - ¼�¾Êµ!Q
q Ly`H?dYNLFMAL�L�De8A`H9CMS?@7H7HGABE?NRk`e?NKCGIL�?NT)\l9CD If`+?@7)8:L�G �v� W�c-`HL�Dec5LF9CDx8:GIBvTHO)R�L�T�8A`HL
;=LZ8:`HB¢TmB@^}MI8:L�L�7nL�M"8-THL�MIR�L�Dx8-8:B�MABEKQYEL�?�M"\¢;=;�L�8AGA9CR®7nBEMA9Q8:9<YNL THLZ¨+DH9Q8:L1M"\vM"8:L�;�BN^}K<9CD5K
L�?NG}L�P¢OH?@8:9<BEDHM�pr²�D)^_BNGI8:O)D+?@8:L�K<\�8A`H9CM};�L�8:`)BvT/c'?@MrDHBN8�YEL�GI\�VEB¢BvT2WN?ND)T]c5Lf9CDx8AGAB¢THOHR�L�T
8:`HL ;=LZ8:`HB¢TyBN^�R�BED �IOHVx?@8AL1VEG:?@TH9CL�D%8AM�W)?u§/G"\¢KCBdYm;�L�8A`HB¢TXWvc-9Q8:`y;hOHRk`FJnL�8I8:L�Gj7nL�G"^_BEG�K
;m?@DHR�L@p=IfBED �IO)Vx?@8:LjVNG:?NTH9<L�Dx8:M°R�?NDSJbLjR�BEDHMA9<THL�GIL�T=?NMs?NDSBE7)8A9C;�9C>�?z8:9CBND�?NK<VEBEGI9<8:`); ^_BNG
OHDHR�BEDHMI8AG:?N9<DHL�T�7HGIBEJHKCL�;=MjB@^g8A`HL�^_BEGA; º
»(�°¼°¾ � " ' ��Á � " �jp¦ 9CDH9<;=9<>�9<DHV�c-9Q8:`SGAL�MA7nL�R�8s8:B ��9CM�R�?NKCK<L�TuL³tH?@R�85KC9CD)L'MAL�?NGARk`XWv?NDHT�9CM�9<DSVEL�DHL�G:?NKH^w?@G
8:BFLZtv7nL�DHMI9<YNL=8:BF7nL�G"^_BEGA;�p LgB¢T+?�\EW�8A`HL�GILm?NGILS;m?NDx\�9CDHL³tH?@R�8�KC9<DHLuMAL�?NGARk`[;=LZ8:`HB¢THM�W
c-`H9CRk`¡8:G"\�8ABoTHLZ8:L�GA;�9CDHLS?ND���-S?@8�L�?NRk`�MI8AL�7¡c-`H9CRk`�THB¢L�M/DHL�9<8:`)L�G/VEBy8:B¢By^w?NG�W�DHBNG
DHBN8°^w?NG°L�D)BEOHVE`Xp=Lj`)9CMs9CM°R�GI9<8:9<R�?NK�Wx?NMsBEDHL-R�?@DmMAL�L�c-9Q8:`S8:`HL-^_BEKCK<Bdc-9CDHV18¥c5BhLZt)?N;�7HK<L�M�p

��� �)�.,U/x� 
���-��H�-� � I.�)� ��� 9 ? 9 F 9D9 L : �(d @ F @ d @��G9 º
»�¹b¼U¾ ¹ ] I � @ F � R � @ F 9� 9cR1PQB Y R � � � P @�: Y d � :CR1P :�@ F � R1: ¹ Ï ¾ · V�� ^ ? 9MB Y ����� 9E: Y 9 L 9 � BD9 F : L @�PQ9DB;:�@ �GF : � < 9
0 -�¾«»"Ã�¶¸¼ -�� Î S R FUL : Y 9 � : 9 � � 9 F �1: Y ��-/¾À·�Á �]
	�� � S : Y 9>PQ9 �;I � : @ ��� Y � ? F @ F 
 @�� I PQ9
1 V � � �GF : Y 9 � 9 ^ :pS ? Y @CB Y ? R � � < : R1@ F 9 L ?A@�: Y : Y 9�
'R1: � R < B �Gded R FUL��
"=&7�/43�5�'8
� A�	 Q5���6� �3�
"=& Q5$��/43��"=&[Q�43$=&)�-$�*��9&)�XW Q�4%4- 6&)12��43W Q 8

+ v5;
"�"%�%1���T��?���^T
�6���^T��=8
. B�A x?& "?>�"UT W#�'>KY 1 A Y�>�"�"?>�"�"UT W3�?>KY 1ZYH468
" B/N |O+ B &3Y�"^Y
468



·NµSq ���������	��
������
���

B + O + v!;=&3Y <�xO+ 	5N x!+ @ Y�>KY @���	 &�"241Y 468
? Y 9;PQ9T? 9 F 9D9 L 9 L : ��� R J R1:H: 9 F :�@ �GF : � : Y 9 ^ R B;:
: Y R1:AR1P P R J @ FUL @CBD9 � @ F 
 R1: � R < R � ? R J��� : R1P :TR1: � V�� � 9cR1P �KJ : Y 9 d 9;: Y � L ^ R1@ ��� Sr: Y 9 � : 9 � � 9 F �1: Y @ � : ��� < @��GS R FUL : Y 9 d 9;: Y � L� : R.� F R1: 9 � @ F R :�? � B J B � 9 V W�Y 98B J B � 98BcR F 9cR � @ �KJ < 98B �Gd��UI : 9 L I � @ F ��: Y 9 w �),�/x�PQ9DB I P PQ9 F BD9 PQ9 � R1:�@ �GF ����� 519;PDS
	2@-A�B3C +'&��/"=&[Q!$��/43�-"?&[Q�43$'&\�-$�*��/�<W &[Q5$��/4�4% 6&)12��43W &[QO$��/46> "=&)� 4#�%� � >��/" � 4�8

��t�»��H¼°¾ »4Ã]¶¸¼ - ÁÊ» Ã]¶· ¼ - �R FUL : Y I � � Y � ? � B �GF 519;P�� 9 F BD9O: � R F ��� B;@ � � R1:H@ �GF < 9;:H? 9D9 F ¶ R FUL Ã�¶ V
��� �)�.,U/x� 
�� -����5� � I.�)� ��� 9 ? 9 F 9D9 L : � d @ F @ d @��G9 : Y 9 � R d 9 ^ I F B;:�@ �GF º
»�¹b¼°¾�¹ ] S< I : F � ? ? 9 B Y ����� 9 : Y 9 L 9 � BD9 F : L @�PQ9DB;:�@ �GF 02-�¾ Ã�¶ S�R FUL : Y 9 � : 9 � � 9 F �1: Y ��-U¾

Î] 	�� � V W�Y 9 PQ9 �;I � : @ � � Y � ? F @ F�
 @�� I PQ9 1 V � � �GF : Y 9 P @�� Y :pS � < :CR1@ F 9 L ?A@�: Y : Y 9�
'R1: � R <B �Gded R FUL��
"=&7�/43�5�'8
� A�	 Q5���6� �3�
"=& Q5$��/43��"=&[Q�4#1�����&)�XW Q�468

+ v5;
"�"%�%1���T��?���^T
�6���^T��=8
. B�A x?& "?>�"UT W#�'>KY 1 A Y�>�"�"?>�"�"UT W3�?>KY 1ZYH468
" B/N |O+ B &3Y�"^Y
468
B + O + v!;=&3Y <�xO+ 	5N x!+ @ Y�>KY @���	 &�"241Y 468

� �+R1@ F : Y 9 d 9;: Y � L ^ R1@ ��� S
: Y 9 � : 9 � � 9 F �1: Y @ � : ��� � Y � P :A@ F : Y @ � BcR � 9DS R FUL : Y 9 d 9;: Y � L� : R.� F R1: 9 � < 9 ^ � PQ9EPQ9cR B Y @ F � : Y 9 d @ F @ deI d V�� �+R1@ F : Y 9EPD9DB I P PQ9 F BD9EPQ9 � R1:H@ �GF BcR F < 9����� 519 L ?A@�: Y w ��,�/ �3S
	 @�A�B3C +D&��/"=&[Q5$ �/43�-"=& Q�4#12���-�XW &[Q5$��/46>�"0&)�O4,�%� � >��/" � 498

��tX»��H¼°¾ ¶5ÁÊ» ¶· ¼ - �R FUL : Y I � � Y � ? � B �GF 519;P�� 9 F BD9 : � ¶ V Lj`HL�MILh8¥cfByL³tH?@;=7HK<L�M�MA`HBdcÀR�K<L�?NGIK<\y8:`H?@819Q8 9<M
YEL�GI\U9<;=7nBEGI8:?NDx818:BFRk`HB¢BEMILS8A`HLSKC9<DHLhMAL�?NGARk`�7+?NGA?N;�L�8:L�G�DHL�9Q8:`HL�G�8:B¢ByK­?NGIVELNWXD)BEG�8:B¢B
MA;=?NKCK�p

7©�@�l�������h�+��$2�d�¸�+��$��  �u �5�  }� �2�¢�)�@�z�
¤ ;�BEDHV=8A`HL�;=?NDx\�KC9<DHL/MAL�?@GARk`U8:L�Rk`HDH9CP%OHL�M�WXBNDHL�BN^�8A`HL�;�BEM"8 MIOHR�R�L�MAM"^_OHK�BEDHL�M 9<M

8:`HL ¤ GA;�9 �IBUJ+?NRkax8AG:?NRka%9CD)VlKC9<DHLyMAL�?NGARk`2W'c-`H9CRk`eMI8:?NGI8AM�c-9Q8:`Æ?�GIL�?NMIBED+?NJHKQ\�JH9<V�K<9CDHL



� �R�E�����0����� 
����E� �
�Z�H
 �`
 ���\��
H��� ·Nµ G
MAL�?NGARk`�7+?NGA?N;�L�8:L�G � 9CDH9Q8 W°?@DHT�8:`HL�DeMI`HBEG"8:L�D)M�9Q8�W
O)D%8A9CKf8A`HLm^_OHD)R�8:9<BED¯Y@?NKCO)Ly?@8h8A`HLDHL�cÊ7bBNMA9<8A9CBEDy9<MjMAO <�R�9CL�Dx8AK<\yMI;m?NK<KCL�Gf8:`+?@DF8A`HL�Y@?NKCOHL/?z8®8A`HL/BEKCTy7nBEMI9<8:9<BEDX½

��� �����Q�����
	 ������� � +O4\+;=F3I> )5354\+ 9;+<#0=?>A@`%l+0GI@X-S[
^_BEG��Å?NDHT �ÅVE9QYEL�D��
��¾ � 9CD)9<8 �c-`H9<KCL�º
»	��Á � �°¼ " ºr»(�s¼�Á���
<� " 
mº
»	�°¼
�¡¾�� ���

L�DHT��
ª�L�GIL � 9<DH9<8 9CMF?@D 9CDH9Q8:9­?@K®VNOHL�MIMF^_BNGm8:`HLUK<9CDHLoMAL�?NGARk` 7+?NGA?N;=LZ8:L�G�W-^_BEG©LZt)?N;�7HK<L

� 9<DH9<8 ¾�¶EW�
 9CM�?o7+?NGA?N;�L�8:L�G]8AB�R�BND%8AGABEK°8:`)LmGAL�P%OH9CGIL�T�THL�VEGAL�LmBN^-THL�R�GIL�?NMIL©BN^'8A`HL
^_OHDHRZ8:9CBNDÅ»_DHBN8ALh8:`+?@8 � " 
=º
»(�°¼ ` µy^_BEG/?yTHL�MIR�L�Dx8�TH9CGIL�R�8A9CBED+¼ZW�?FD%OH;hJnL�G/JbLZ8¥cfL�L�D
>�L�GAB1?@DHT�BED)LNW@?NDHT���9CM�8:`)Ls^w?NRZ8:BEG}Jx\/c-`H9CRk` ��9<M}TH9C;�9CDH9<MA`HL�T/L�?NRk`�8A9C;�LNWd^_BEG}LZt)?N;�7HK<L
BEDHL�`+?@K<^4p'Lj`HL ¤ GA;�9 �IBhJH?NRkax8:G:?@Rka¢9<DHV�KC9CD)L MAL�?NGARk`o?�YEBE9<THM'8:B¢BuMA;=?NK<K2MI8AL�7HM�W+MA9<DHR�L18A`HL
¨+GAM"8sMI8:L�7=8A`+?@8sVE9<YNL�M°8:`HL-GIL�P%OH9CGIL�T=THL�R�GAL�?@MAL 9<Du8:`HL-^_OHDHRZ8:9CBNDSY@?NK<OHL-9CMs?NR�R�L�7v8:L�T2p=LgB¢B
JH9CV�MI8AL�7HM1?NGAL�?NKCMIB©?�YEBE9<THL�T2W2MA9<DHR�L]BEDHL]GAL�P%OH9<GAL�M�?=MIO <�R�9CL�Dx8�THL�R�?�\�9<Do8:`)L]^_OHDHRZ8:9<BED
Y@?NKCOHL@pf��?@8:O)G:?NK<K<\©BNDHL/;=9<VE`x8jcfBED)THL�G�9<^�8:`HL ¤ GI;=9 �IBuJ+?NRkax8:GA?NRka%9CDHV=MI8:GA?@8:L�VN\�?NKQc'?�\¢M
¨+DHTHM�?yMAO)9<8k?@JHKCLhY@?NK<OHLh^_BEG 8A`HLSKC9CD)LhMAL�?NGARk`[7+?NG:?@;=LZ8:L�G��sp Lj`HLu^_BEKCK<Bdc-9CDHVm8A`HL�BNGAL�;
?NDHTF9<8AMjR�BEGIBEKCKC?NGI\=VE9QYEL/?NDo?"<�GA;=?@8:9QYEL/?ND)MIc5L�G�p�������
	���� 
����5�r7�9;: º�½?���FÃ�� � < 9>B �GF :�@ F-I �GI ���KJ L @ NO9;PQ9 F :H@HR < � 9DS R FUL � 9;: 
=º< 9 � � BcR � �KJ 7)@ � � B Y @�:2�eR1: � - ?A@�: Y 7)@ � � B Y @�:2��B �GF � :CR F :�� »	� -�¼ S

�	� 
=º
»(� -sÁ �°¼rÃ 
mº
»	���C¼ �
� ]�� � »(� -�¼ �	� � �
� ] Q » �Hp¿·EÇE¼
� ^�
 ��»�µ)Ò�¶d¼ R FUL � - @ � R L 9 � BD9 F : L @�PQ9DB;:H@ �GF � ^jº R1: � - S : Y 9 F : Y 9 � P d @ � � B �GFUL @�:H@ �GF

º
»	� -sÁ��<� - ¼ ��º
»	� -d¼�Á���
 �1" - 
mº
»	� -d¼ » �Hp¿·�qx¼@ � � R1:H@ � � 9 L ^ � P_R � � � � VÈµvÒ ��g����N»	� -@Ò � - ¼�[ S ? Y 9;PQ9
��g����E»	� -NÒ � - ¼°¾ ·H»�
�Ã�¶¸¼ � " - 
mº
»	� -d¼� »	� -d¼ �	� � - �
� ]] Q » �Hp¿· G ¼

f 	5�)�
$ ps²®MA9CD)V�9<Dx8:L�VNG:?@8A9CBEDXW¢cfL/¨+DHT
º
»(� -sÁ � � - ¼rÃeº
»(� -�¼rÃ � � " - 
=º
»(� -�¼ ¾  Î

Ï
�<�1" - 
mº
»	� -sÁ!� � � - ¼ � ��Ã! Î

Ï
� �1" - 
mºr»(� -d¼ � �

¾ �  Î
Ï
� " - » 
mºr»(� -sÁ!� � � - ¼rÃ 
mº
»	� -d¼A¼ � �� � �
� � - �	� ]  Î

Ï
�
� 
mº
»	� -°Á!� � � - ¼rÃ 
mº
»	� -d¼A¼ �
� ] � �� � ] �	� � - �
� ]] � »	� -d¼" Î

Ï
� � �

¾ � ]
· � »(� -�¼ �
� � - �	� ]] Ò



·NµE´ ���������	��
������
���

c-`HL�GIL®c5L O)MAL�T=8:`HL�I'?NOHRk`x\-K"£vRk`xcf?NGA>/9<DHL�P%O+?NK<9<8¥\]^_BEG�YEL�RZ8:BEGIM'9CDS8:`)L®¨+GIMI859CDHL�P%O+?NKC9Q8¥\EW
?NDHTS8:`HL E 9C7)MARk`H9Q8:>-R�BED)TH9<8A9CBED�» �HpÉ·NÇE¼
9CDu8:`HL-MIL�R�BNDHTmBED)LNp°��BdcÅOHMA9<DHV�8A`+?@8 � � ��g����NW
cfL/R�?NDoGIL�7HKC?NR�L/BED)L1^w?NR�8ABEG ��9CDy8:`HL � ] BND�8A`HL/GA9CVN`%8'`+?NDHT�MA9<THL�8:BSBEJ)8:?N9CD

ºr»(� -sÁ��<� - ¼ � º
»	� -d¼�Á��<� " - 
mº
»	� -d¼�Á �'» 
�Ã ¶¸¼ �1" - 
mº
»	� -�¼
¾ º
»	� -d¼�Á���
 �1" - 
mº
»	� -�¼³Ò

c-`H9CRk`�R�BNDHR�K<OHTHL�Mj8A`HL/7HGAB¢BN^4pts
� �
	3�
/x/+��	x* 
�� -��H�-� � FUL 9;P : Y 9 B �GFUL @�:�@ �GF � � ^ : Y 9 � PQ9 5�@ �GI � : Y 9 � PQ9 d S): Y 9 < R B ���:�P R B � @ F � � P d @ � � � @ F 9 � 9cR1PDB Y : 9;P d @ F R1: 9 � ?A@�: Y

��- / ;�9CD�»�� @ F @�: Ò · �}» 
�Ã ¶¸¼ � " - 
mº
»	� -d¼� »(� -d¼ �
� � - �	� ]] ¼ Q » �Hp¿·N´x¼

f 	5�)�
$ p4&�9<8A`HL�G � 9<DH9<8 ?NK<GAL�?NT)\[M:?@8A9CMI¨HL�M�8A`HL ¤ GI;=9 �IBoR�BEDHTH9Q8:9CBNDXW
BEG�8:`HL�GALy9CM�?MAL�R�BEDHT¯8AB�K­?@MI8hM"8:L�7e9<D[8A`HL ¤ GI;=9 �IB�J+?@Rka%8AG:?NRka%9<DHV¡?NKCVNBEGA9Q8:`H; c-`)9CRk`�THB¢L�MhD)BN8h\ELZ8
M:?@8A9CM"^�\m8:`)L ¤ GA;�9 �IB�R�BEDHT)9<8:9<BEDXW)?NDHTF`HL�D)R�L/8:`HL�DHL³t¢8�M"8:L�7�c-9<KCK2;�OHK<8A9C7HKQ\�8A`H9CMfMAL�R�BEDHT
8:B©KC?NMI8�BEDHL�J%\ �XWbc-`H9CRk`�8A`HL�DUMA?@8:9<MI¨+L�M 8:`HL ¤ GA;�9 �IB=R�BED)TH9<8A9CBEDXWb?NDHTo8:`HLu?@KCVEBEGI9<8A`H;
MI8ABE7HMjc-9<8A` ��-�M:?z8:9CM"^�\¢9CDHVo» �)pÉ·N´E¼Zpts
� D=VEL�DHL�GA?NKÄWx9Q8�cfBNOHKCT�JbLjYNL�GI\ST)96<�R�OHKQ8�8:B�VEL�85?ND�L�M"8:9<;m?@8ALjBN^n8:`HL-KCB¢R�?@K E 9C7HMIRk`H9<8A>R�BED)MI8k?@D%8 � »	� -�¼³WX?NDHT�8A`HLhJ+?@Rka%8AG:?NRka%9<DHV ¤ GI;=9 �IB=MIL�?NGIRk`�9<M 7HGIL�R�9CMAL�K<\�?=8:B¢BEK�8:B=¨+DHT

?uMAOH9Q8k?NJHK<L1KC9<DHL�MAL�?NGARk`o7+?NGA?N;=LZ8:L�G'c-9<8:`)BEO)8-a%DHBdc-9CDHVS8:`)9CMjP%O+?NDx8:9Q8¥\Ep
� �1 ��%�z�w� �5�  }� �2�%�H�z�@� � �x�¸���X���=�_�d� 7©�z�¯� ��� �h�H�9$2���z�H�9$��  �u��5�  �� �2�%�H�z�@�
¤ VEL�D)L�GA9<R1;�9CDH9<;=9<>�?@8A9CBEDu7HGIBvR�L�THO)GAL1c-9<8A`©8:`HL ¤ GA;�9 �IB]J+?NRkax8:GA?NRka%9CDHVSK<9CDHL®MAL�?NGARk`

9CM ��� �����Q��� � 	 ��� 
6�
� +O4\+;=F3I> %2354635%L3���#SGI3,-04 U"3�GI@ 3 =F%23 �?- )5354\+ 9;+<#0=^>_@

¹y¾ ¹ Ï �
��¾Êµ��
c-`H9<KCL�DHB@8�R�BEDxYEL�GAVEL�T
¨+D)T�?uMAO)9<8k?@JHKCL�THL�MAR�L�Dx81TH9<GAL�R�8:9<BED � �
�¡¾ � 9CD)9<8 �c-`H9<KCL�º
»	��Á � �s¼�"�ºr»(�°¼�Á���
 � " 
mº
»	�s¼
�¡¾ � ���

L�DHT��
�l¾ ��Á � � �
��¾ ��Á ¶ �

L�DHT���������
	���� 
������ 7�9;: º ½��^� Ã�� � < 9 B �GF :H@ F-I �GI ���KJ L @ NO9;PQ9 F :�@HR < � 9DS�R FUL � 9;:
mº < 9 � � BcR � �KJ 7)@ � � B Y @�:2��R1: � - ?A@�: Y 7
@ � � B Y @�: � B �GF � : R F : � »	� -�¼ V�W�Y 9 F : Y 9�� 9 F 9;P @CBd @ F @ d @���R1:�@ �GF R � � � P;@�: Y d ?A@�: Y < R B � :HP R B � @ F � � P d @ � � � @ F 9 � 9cR1PDB Y � 9cR L�� : � �GF 9 � ^ : Y 9^ ��� � � ?A@ F � PQ9 �;I � : �	�
� V 
=º
»(� -�¼s¾�µ ^ � P ���Gd 9 � /�µ V



� �R�E�����0����� 
����E� �
�Z�H
 �`
 ���\��
H��� ·Nµ,R


 V K<9C; -�� � º
»	� -�¼°¾ÀÃ�� V
� V K<9C; -�� � ;�9CD�» � � " - 
=º
»(� -�¼ � Ò�� �	� 	�
 � 2 � 	 5 �

��� � 	 ��� � ¼�¾Êµ Vf 	5�)�
$ p�I'?NMAL�¶�9<M�?SKCO)Rka%\F`)9<8®BN^�?SMI8:?@8:9<BED+?NG"\y7nBE9CDx8�Wi?@DHT�R�?NMAL�·SR�?ND�`H?N7H7nL�D
c-`HL�D¯8A`HLm^_OHD)R�8:9<BED¯9<M�DHBN8hJbBEO)DHTHL�T¯^_GIBE; JbL�KCBdc/p ¤ MAMAO);=9<DHV�8:`H?@8uDHL�9<8:`)L�G�9<M]8A`HL
R�?NMILNW59ÄpÈLNp 
mº
»	� -d¼*�¾ µU^_BEG�?NKCK � /�µ)Wf?NDHTeKC9C; -
� � ºr»(� -�¼ " Ã��ÊW58A`HL ¤ GA;�9 �IB
R�BED)TH9<8A9CBEDyVE9QYEL�M-^_BNG-?NKCK �+/�µ

º
»(� - � Î ¼rÃeº
»(� -�¼ � � - 
 � " - 
mº
»	� -d¼ZÒ
?NDHTFMAO);=;�9CDHVuBdYNL�G �bW)c5L]BEJv8k?N9<D

ºr»(� -�� Î ¼rÃeºr»(� Ï ¼ � -
� 5 � Ï �!5 
 �1"5 
mºr»(� 5Z¼ZÒ

c-`H9CRk`�MA`)B¸c-M®8:`+?z8j8:`HL�MAOH; GIL�;=?N9CD)MjJbBEO)DHTHL�T�^_GABE; JbL�KCBdc/W+MA9<DHR�L�º
»	� -�� Î ¼ " Ã��Êp
��Bdc ?@KCKX8:`)L�8AL�GA;�M-9CDF8:`HL/MIOH;�?NGAL/DHL�Vx?@8:9QYEL@WnMI9CDHR�L�8A`HL � 5 ?NGAL�THL�MAR�L�Dx81TH9<GAL�RZ8:9<BEDHM�W
?NDHTy8:`)L�GALZ^_BEGAL�8A`HL�8:L�GI;=M-;hO)MI8®R�BEDxYNL�GAVNL�8AB�>�L�GIBHW

KC9<;-
� � ��-N� " - 
=º
»(� -�¼s¾ µ!Q
q L�D)B¸c THL�¨+D)L�8A`HL�8¥cfB�MALZ8:M

� Î ½É¾ � � � � 9CD)9<8 " · �}»�
oÃ ¶¸¼ � " - 
mº
»	� -d¼� »(� -d¼ �
� � - �	� ]] Ò �c]�½¿¾ � � � � 9<DH9<8 � · ��» 
�Ã ¶d¼�� " - 
mºr»(� -d¼� »(� -�¼ �
� � - �
� ]] Q

� ^ � ��� Î WHcfL�`+?�YEL�^_GIBE;�8:`)L�R�BEGABNKCK­?@GI\

��- / · �}»�
�Ã ¶¸¼ � " - 
mº
»	� -d¼� »(� -�¼ �
� � - �	� ]]
?NDHTy8:`)L�GALZ^_BEGAL

��-B� " - 
=º
»(� -�¼ � · �}»�
�Ã ¶¸¼� »(� -d¼ k � " - 
mº
»	� -d¼�
� � - �	� ] n ] ` µ)Ò
c-`H9CRk`�9C;�7HK<9CL�M

KC9<;-
�	� � � � � � " - 
mº
»	� -�¼ ��
� � - �	� ] ¾ µ!Q

�+BEG � ��� ]dW)c5L�`+?�YEL/^_GABE;«8:`HL/R�BNGABEK<K­?NG"\
��- / � 9<DH9<8 Ò

c-`H9CRk`�9C;�7HK<9CL�M
KC9<;-

�	� � � � � �/" - 
mº
»	� -�¼ � ¾ µ)Ò
?NDHTF`HL�DHR�L�R�BED)R�KCO)THL�M-8:`HL/7HGIBvB@^4p s



·v¶dµ ���������	��
������
���

Lj`H9CM�¨+GIMI8�R�BEDxYNL�GAVNL�DHR�L'GAL�MAOHKQ8}THBvL�MgO)D)^_BEGI8AOHD+?@8AL�KQ\1DHBN8�9<;=7HKQ\�8A`+?@8}8:`)L5?@KCVEBEGI9<8A`H;
R�BEDxYNL�GAVNL�Mf8AB�?�MI8k?z8:9CBND+?NGI\h7bBE9<Dx8sc-`)L�GAL®8:`HL®VEGA?NTH9CL�Dx85Y@?NDH9<MA`HL�M�W¢MA9<DHR�L®9CD�R�?NMIL1Ë)Wx8A`HL
VEG:?@TH9CL�D%8fR�?NDyMI9C;�7HK<\�JnL�R�BE;=L ;=BEGIL1?ND)Ty;=BEGIL BEG"8:`HBNVEBED+?NKi8:Bh8A`HL�MAL�?NGARk`FTH9<GAL�R�8:9<BEDXp
�+BEG�?yMAOHR�R�L�MAMI^_O)K5?@KCVEBEGI9<8A`H;oWbBEDHLh8A`HL�GIL�^_BEGIL�D)L�L�T)M/8ABFTHL�;=?NDHT¡;�BEGALhB@^58A`HLuMAL�?NGARk`
TH9CGIL�RZ8:9CBND©8:`+?ND�MA9<;=7)K<\�8:`+?@8-9Q8-9CM-?uTHL�MAR�L�Dx81TH9<GAL�RZ8:9<BEDXp

�2�d�%�%���¢�����F�¢���E�1 b�
Lj`HL1R�KC?NMAMI9CR�?NKiRk`HBE9CR�L 9<Ms8ABhVEB�9<Dx8:B]8A`HL T)9CGAL�R�8A9CBED=BN^�MI8AL�L�7bL�MI8-THL�MAR�L�Dx8�W+9ÄpÈLNp � - ½É¾

Ã 
=º
»(� -�¼ZWHc-`H9<Rk`oK<L�?NT)M'8:B�?�R�BEDxYEL�GAVEL�D%8 ?NK<VEBEGA9Q8:`H;�½
� �
	3�
/x/+��	x* 
���-����5�T7�9;: º�½?� � Ã�� � < 9�B �GF :H@ F-I �GI ���KJXL @ NO9;PQ9 F :�@HR < � 9DSAR FUL � 9;:
mº < 9 � � BcR � �KJ 7)@ � � B Y @�:2��R1: � - ?A@�: Y 7
@ � � B Y @�: � B �GF � : R F : � »	� -�¼ V�W�Y 9 F : Y 9�� 9 F 9;P @CBd @ F @ d @���R1:�@ �GF R � � � P @�: Y d ?A@�: Y < R B � :�P R B � @ F � � P d @ � � � @ F 9 � 9cR1PQB Y R FUL � : 9D9 � 9 � : L 9 �� BD9 F : � 9cR1PDB Y L @�PD9DB;:H@ �GF � 9cR L�� : � �GF 9 � ^ : Y 9 ^ ��� � � ?A@ F �XPQ9 �;I � : �	�
� V 
=º
»(� -�¼s¾�µ ^ � P ���Gd 9 � /�µ V

 V K<9C; -�� � º
»	� -�¼°¾ÀÃ�� V
� V K<9C; -�� � 
mºr»(� -�¼°¾ 	 Vf 	5�)�
$ p�Lj`HLh8¥c5BFMA7nL�R�9­?NKgR�?NMIL�MS¶u?NDHT[·m?@GALu?NM�9<D Lj`HL�BEGAL�; �Hp q)p �+BEG R�?NMALSË)W

cfL/BEJv8k?N9<DF^_GIBE; Lj`)L�BEGIL�; �Hp qh8:`+?@8

K<9C;-�� � ;�9CDX» � � " - 
mº
»	� -d¼ � Ò � � " - 
mº
»	� -d¼ ��
� � - �	� ] ¼�¾ KC9<;-�� � ;�9CD�» �
� 
mº
»	� -d¼ �
� ]] Ò �
� 
mº
»	� -d¼ � ]³¼�¾ÊµvÒ
c-`H9CRk`�R�BNDHR�K<OHTHL�Mj8A`HL/7HGAB¢BN^4pts

ª�L�GIL-9CM°? ¦ ?@8:KC?NJu9C;�7HK<L�;�L�Dx8k?@8A9CBED�BN^b8A`HL-BE7)8A9C;�9C>�?z8:9CBNDh?NK<VEBEGA9Q8:`H; c-9<8A` ¤ GA;�9 �IB
KC9<DHL1MAL�?NGARk`�?NDHTFMI8AL�L�7bL�MI81T)L�MAR�L�Dx8�TH9CGIL�R�8A9CBED2½
�Su	v�w�x�< A v 
 "?>�"	Q1�5� 
 x!+�+,.O+ @ x��O+ @ w,+ v\x?&��?> �/.�>�"O�'>�x A5B >_z N "2<�xO+ 	 >�x N u�>A| +=> N5B <�v <�x�4
P 
 F ��� @ � 
 F�� � 
 I �1� F @ x!+�+#. + @ x ;5+ @ w,+ v	x z�<&v�<0z	u$z @ + N�	 w � � <�x��RJ 	 z < �5A B <&vO+ @ + N�	 w �
P 
 "0>�"	Q1�%� 
 x!+�+#. + @ x��!+ @ w,+ v	x0&��?>��/. >�"5�?>�x A�B >_z N " <�x!+ 	 >�x N u >A|O+=> N5B <�v�<�x�4 �2<&v5; @JN v
P N .%. 	OA "2<&z N x!+ z�<�v <0z	u$z A � x��O+ �Su6vRw�x�< A v � � <�x�� O�	5N ;2<#+ v	x �/. > @ x N
	 x�<&v O
P N x x��O+ <&v <�x < N5BPO uO+ @�@ "!�^T F��O+ 	 + z N <&v�<&v O . N
	!N z +�x!+ 	 @ N
	 + A .	x�< A v N5B N v5;
P ;5+-� N u B x C!N!B uO+ @ N
	 +ou @ +-; <�� x��O+	L N
	 + A z <�x!+/;UT	"	Q w A v\x N <&v @ N5B%B x��O+
P <�xO+ 	5N x!+ @ A � x�� +mz +Sx�� A ;UT
<�� v N
	KO <&v ��� > N!B <&v <�x!��� 8^+ v5;08
<�� v N
	KO <&v ��� > | +-�%�^T � 8 +�v5;?8
<�� v N
	KO <&v � �'> x N u!�%�^T�('8 + v5;?8
<�� v N
	KO <&v � ('> z N "2<�x!+ 	 �������=8^+ v5;?8
<�� v N
	KO <&v � �?> x A�B ����+%1 �'8^+ v5;08
"%��"5�'8
"	Q!�-"5�'8
.!�51/�5+ C!N!B &��/.�>�"2468



� �R�E�����0����� 
����E� �
�Z�H
 �`
 ���\��
H��� ·v¶N¶

Q5�5�'8
� ��< B +ov A�	 z�&�. 4���x A%B �PQ � z N "2<�xO+ 	
N5B � N5B <&v <�x08
� � < B + �5+ C!N5B &��0>�"%$ N5B  S. 4��/�!+ C!N5B & �?>�"24/1 N5B  |O+! S. YZ S.
N5B �Sx N u� N5B 8

+ v5;?8
"%�-"%$ N!B  S.
.!�%1/�5+ C!N5B &��-.�>�"2468Q5�?Q5$�� 8
"	Q?&!�/>[Q5$��/43��"?8

+ v!;?8
¤ Mmc5LU`+?�YELUMIL�L�D�9<DÅ8:`HL If`+?N7)8AL�G �)� BED KC9<DHL�?NG�L�P%O+?z8:9CBNDHM�W®MI8AL�L�7nL�M"8FTHL�MIR�L�D%8�9<M
DHBN8°DHL�R�L�MAM:?@GA9CKQ\h8:`)L®JnL�M"8sRk`HBE9CR�LNW¢?NDHTS8:`)L®MA?N;�Lj`HBEKCT)M°8AGAOHL'^_BNG�BE7)8:9<;=9<>�?@8A9CBED2WE?NM
8A`HL
LZt)?N;�7HKCLs9CD �r9CVNOHGAL?�HpQ¶¸·®MI`HBdc-M�WEc-`H9<Rk`�cf?NM
VEL�DHL�GA?@8:L�ThOHMA9<DHV 8A`HL ¦ ?z8:K­?@J]R�BE;=;=?NDHT)M
�%�2<&v B <&v +D&3YH���O 6&�"=&)� 4#1/"=&7�-43W3�O43W,�-$'&�"0&7�/4/12�/43W,�ZY�>KY "^Y 468
�/.O� <&v B <�vO+D&3Y 
 1
�5�! 6& "=&)�O4#1-"=&7�/43W,�O4- 3"0&7�/4,$%�! 6&)"=&7�/4/12�/468 ���! �&�"=&)�O4,1/"=&7�/4GW3�O4��^Y%>KY�"^Y 4�8>%�2<&v B <&v +D&3YH���O 6& L51/" T W3�O41T�W3�-$'&�"O12�/41T6W3�ZY5>KY�"^Y5>KY[L^YH468 P � A�	 . B�A x6x <&v O .6u 	 . A%@ + @>/. �S� <&v B <&vO+D&3Y)1
�5�! 6&BL51/"UT W#�O41T) 3"!$%�! 6&)"512��4 Y�>KY "^Y�>KYBL^Y 468>/. �-� <&v B <&vO+D&3Y)���! 6& L!1/"UT W3� 4 Y�>KY�"UY�>KY[LUY 468

 "0>�"	Q1�%� 
 x!+�+#. + @ x��!+ @ w,+ v	x0&��?>��/. > 
 12�1T��'8 � �24

�� >��1�%� z2+ @ � O�	 <�;=&)12�/T�(?���^T
�6� � > 15�^T�(?� �^T �9� � T�(2468
w A v	x A u 	 & � >��0> >=& � >�� 46> (��O4
� A%B ; A v
� u�< C + 	 & � >��0>[>-. ��& � >���46>[>/. �D& � >���46> (O4
. B%A x?&�"	Q0&7� >5�\4�>�"	Q?&)�=>5�\46>KY)1 A Y 4
� A%B ; A ���
ª�Bdc5L�YEL�G�WxLZYEL�Dh8A`HBEOHVN`�8:`HL�GALf?NGAL5JbLZ8A8:L�GrRk`HBN9CR�L�M�Wx?@M�c5Lfc-9CK<KxMAL�L'DHBdc/WE;=?NDx\/;=B¢THL�GID
;=LZ8:`HB¢THM
GIL�MIBEGI8°8:B�8A`HLjMI8AL�L�7nL�M"8fT)L�MAR�L�Dx85Rk`HBE9CR�L-9<^i8:`HLj;�L�8A`HB¢TuTHL�8AL�R�8AM5R�BEDxYEL�GAVEL�DHR�L
7HGABNJHKCL�;=M�p

"o�x�S�d�  �X�%�H�z�z� �F�w�¸�¢�N�¸�_�! 
LgByBEJv8k?N9<DU?mJnL�8A8AL�G�MIL�?NGIRk`�T)9CGAL�R�8A9CBEDXWncfLh¨HGAMI81DHBN8:9<R�L�8A`+?@81^_BNG1?NDx\�M"\¢;=;�L�8AGA9CR

7bBNMA9<8A9<YNL1THL�¨HDH9<8AL�;=?@8AGA9Qt ( -@WH8:`HL/MAL�?NGARk`oTH9CGIL�RZ8:9CBND� - ½¿¾ Ã ( Í+Î- 
mº
»	� -d¼
9CM-?uTHL�MAR�L�Dx81TH9<GAL�RZ8:9<BEDXW)MI9CDHR�L� " - 
=º
»(� -�¼°¾ÀÃ�» 
mºr»(� -d¼I¼]" ( Í "- 
=º
»(� -�¼�" µ)Ò
JbL�R�?NO)MAL ( -o7bBNMA9<8A9<YNL�THLZ¨+DH9<8AL�9C;�7HK<9CL�M ( Í "- 8AB¯JnL�7nBEMA9Q8:9<YNL�THLZ¨+DH9Q8:LU?NM�cfL�KCK�p � D
?NTHTH9Q8:9<BED�8A`H9CM�7+?NG"8:9CR�OHK­?@G�MIL�?NGIRk`UTH9CGIL�R�8A9CBEDoKCL�?NTHM T)9CGAL�R�8AK<\F8:By?=MI8k?z8:9CBND+?NGI\�7nBE9CDx8�BN^
8:`HL/P%O+?NT)G:?@8A9CR�7HGIBEJHKCL�;

Â2»(� -sÁ �°¼'½É¾ ºr»(� -d¼�Á � " 
mº
»	� -d¼�Á � " ( -B�jÒ



·v¶¸· ���������	��
������
���

−1.5 −1 −0.5 0 0.5 1
−0.5

0

0.5

1

1.5

������������������
6�
� GH+?+A'V+O9^G��W+O9<>O+O4XGt%l+0GI@X-S[L/I-E= # %l-$[S+O)	'�=O- N ),+O%s9K@\-�U"354SC

>O-04\a�+;=KC�+O4Q>O+ 'Q=<- N ),+O%29 -0/�GI@\+]%l+0GI@X-S[ g

c-`H9CRk`FR�?NDoJnL�R�BNDHMA9<THL�GIL�T�?@M-?SP%O+?@THG:?@8A9CR/?N7)7HGAB�tv9C;=?@8:9<BED©BN^�8:`)L/^_O)DHR�8A9CBEDoº�9CD©8A`HL
DHL�9<VE`%JbBNGA`HB¢BvT=BN^�� -Np � Dy7+?@GI8:9<R�OHKC?NG�W¢9<^ ( -�¾ � »	� -�¼ZW¢8:`HL/ª®L�MIMA9­?@DyBN^gº�?@8�� -@Wv8:`)L�D
ÂF9CM�DHBN8:`)9CDHV©L�KCMIL]8:`H?ND¡?mMAL�R�BED)T�BNGATHL�G Lr?�\¢KCBNG1?N7H7)GAB�tv9C;=?@8:9<BEDoB@^5ºl?NJnBEO)8 � -zp � D
8:`H9<MuR�?NMILNW'BNDHLFR�?NK<KCMh8:`)L�MIL�?NGIRk`ÅTH9<GAL�R�8:9<BED � - ¾ Ã � »(� -d¼ Í+Î 
mºr»(� -d¼�8A`HL���L�cj8ABED
TH9CGIL�RZ8:9CBNDXW5JnL�R�?NOHMILo8:`)9CM�9CMu8:`HL�MI8AL�7Å8A`HL�R�K­?@MAMA9<R�?NK-�®L�cj8ABED�;�L�8:`)BvTeTHL�MIR�GI9CJnL�T�9<D
If`+?N7)8AL�G �)� c5BEOHK<Tl8k?@aNLm8AGI\¢9CDHVo8:B�¨+D)T�?�GAB¢BN8]BN^j8:`)LmL�P%O+?z8:9CBND�
mº
»	�s¼�¾ 	�p � D
BE7)8A9C;�9C>�?z8:9CBNDXWj8:`H9<M�T)9CGAL�R�8A9CBED�9CM�`HBdc5L�YEL�G�BEDHKQ\ OHMIL�^_OHK�W19<^]8:`HL[ª�L�MAMA9C?ND � »(� -d¼©9<M
7bBNMA9<8A9<YNL1THL�¨HDH9<8ALNW+MA9<DHR�L�B@8:`HL�GIc-9CMILNWH8A`HL/��LZcj8:BED�TH9CGIL�RZ8:9CBNDyR�BEOHK<TycfL�KCKXJnL/?ND�?NMAR�L�Dx8
TH9CGIL�RZ8:9CBNDXp�������
	���� 
����3� � ^mº«½ �^� Ã�� � @ � B �GF :�@ F-I �GI ���KJ!L @ NO9;PQ9 F :�@HR < � 9DS�R FUL 
=º@ � 7)@ � � B Y @�:2��@ F �^� S>: Y 9,� 9 F 9;P @CB d @ F @ d @���R1:H@ �GF R � � � P @�: Y d ?A@�: Y : Y 9 < R B � :HP R B � @ F �
� P d @ � � � @ F 9 � 9cR1PQB Y R FUL L 9 � BD9 F : L @�PQ9DB;:�@ �GF � - ¾ Ã ( -�
=º
»(� -�¼ S ? Y 9;PQ9 ( - R1PQ9 �;JGd �d 9;:�P @CB � ��� @�:H@�519 L 9 � F @�: 9 d R1:HP;@CBD9 � ?A@�: Y h-g����E» ( -�¼ � hmg���� ` � R FUL h-g�hjiN» ( -d¼ /h-g�hji "�µ_^ � P_R � � � � 9cR L�� : � �GF 9 � ^ : Y 9 ^ ��� � � ?A@ F �XPQ9 �;I � : �	�

� V 
=º
»(� -�¼s¾�µ ^ � P ���Gd 9 � /�µ V

 V K<9C; -�� � º
»	� -�¼°¾ÀÃ�� V
� V K<9C; -�� � 
mºr»(� -�¼°¾ µ Vf 	5�)�
$ p Lj`HLu7nBE9CDx8AMh¶S?NDHT�·©?NGILu?NM19<D Lj`HL�BNGAL�; �Hp q)p �iBNG�Ë)Wbc5LS`+?�YELh^_BEG1?NKCK

� �¾ µS8A`+?@8
hmg�hji � hmg�hjiE» ( -d¼ � � " ( - ��	� � �	� ] � hmg����N» ( -�¼ �:hmg����zÒ

?NDHTy8:`)L�GALZ^_BEGAL�8A`HL�8¥cfB=L�MI8A9C;=?@8:L�M

� �1" - 
=º
»(� -�¼ � ¾ � 
mº
»	� -d¼ " ( Í "- 
mº
»	� -d¼ � / h-g�hjiE» ( Í+Î- ¼ �
� 
mº
»	� -�¼ �
� ]] / ¶
hmg���� �
� 
mº
»	� -d¼ �	� ]]



� �R�E�����0����� 
����E� �
�Z�H
 �`
 ���\��
H��� ·v¶�Ë

?NDHT
�
� � - �	� ]] ¾ 
mº
»	� -d¼ " ( Í "- ( Í+Î- 
mºr»(� -d¼

¾ 
mº
»	� -d¼ " ( Í ]- 
mºr»(� -�¼� h-g����N» ( Í ]- ¼ �	� 
=º
»(� -�¼ �	� ]]� ¶
h ]g�hji �
� 
mº
»	� -d¼ �
� ]]

`HBEK<TXp�²�MI9CDHVu8A`HL�; 8ABEVEL�8A`HL�GjK<L�?NT)M-8AB
� � " - 
=º
»(� -�¼ ��
� � - �
� ] / h-g�hji

hmg���� �
� 
=º
»(�4-d¼ �	� ] Q
Lj`HL�GIL�^_BEGILNWz8:`HLs9C;�7bBNGI8k?@D%8}P%O+?@D%8A9<8¥\/R�BEDxYEL�GIVE9CD)V�8:B®>�L�GAB�9CD Lj`HL�BEGIL�; �Hp q®9<M�?ND]O)7H7bL�G
JbBNOHDHTXW

;�9CD2» � � " - 
=º
»(� -�¼ � Ò � � " - 
mº
»	� -�¼ ��
� � - �
� ] ¼ / ¶
h-g���� �	� 
mºr»(� -�¼ �
� ]i;=9<DX» �
� 
=º
»(� -�¼ �	� ]�Ò?h-g�hji�¼ZÒ

?NDHT�MA9<DHR�L h-g�hji " µo?@DHTihmg����u9<M/¨HDH9<8ALNW �
� 
=º
»(� -�¼ �	� ]�;hOHM"8�R�BEDxYEL�GIVEL=8ABo>�L�GIB�?NM �
VEB¢L�M'8:BS9<D)¨+DH9Q8¥\EW)c-`H9<Rk`oR�BEDHR�KCOHTHL�M®8A`HL/7HGAB¢BN^4pts
ª�L�GIL�9CM©? ¦ ?@8AK­?NJ�9<;=7)KCL�;�L�Dx8:?@8:9<BED�BN^/8:`HL ¤ GA;�9 �IB�J+?NRkax8:GA?NRka%9CDHV�K<9CDHL�MAL�?NGARk`

OHMA9<DHVu8:`HL��®L�cj8:BNDoMIL�?NGIRk`�TH9<GAL�RZ8:9<BED
�Su	v�w�x�< A v 
 "?>�"	Q1�5� � + � x A v0&��?>��/.�>��/.%.�>�"5�?>�x A�B >_z N " <�x!+ 	 >�x N u >A|O+=> N5B <�v�<�x�4
P ��� �3F H � y�<&v <0z�< { N x�< A v � <�x�� � + � x A v ;5+ @ w/+ v	x N v5; J 	 z�< �5A B <&vO+ @ + N
	 w �
P 
 "0>�"	Q1�%� � + � x A v0&��?>��-.�>��/.�. >�"5�'>�x A�B >�z N "2< x!+ 	 >Fx N u�>K|O+'> N!B <&v�<�x�4 �2<&v5; @JN v
P N .%. 	OA "2<&z N x!+ z�<�v <0z	u$z A � x��O+ �Su6vRw�x�< A v � � <�x�� O�	5N ;2<#+ v	x �/. N v5;��!+ @%@ < N v
P �/.%.�> @ x N
	 x�<�v O N x x��O+ <�v <�x�< N!B O uO+ @�@ "5�^T!F��O+ 	 + z N <&v <&v O . N
	5N z2+�x!+ 	 @ N�	 +
P A .\x�< A v N!B N v5; ;!+/� N u B x CON5B uO+ @ N
	 + u @ +/; <3� x�� +?L N
	 + A z�<�x!+-;UT	"	Q
P w A v	x N <&v @JN!B�B x��O+ <�x!+ 	5N xO+ @ A � x��O+mz2+�x�� A ; T
<�� v N
	KO <&v ��� > N!B <&v <�x!��� 8^+ v5;08
<�� v N
	KO <&v ��� > | +-�%�^T � 8 +�v5;?8
<�� v N
	KO <&v ��� > x N u!�%�^T�('8 + v5;?8
<�� v N
	KO <&v � �'> z N "2<�x!+ 	 �������=8^+ v5;?8
<�� v N
	KO <&v � ('> x A�B ����+%1 �'8^+ v5;08
"%��"5�'8
"	Q!�-"5�'8
.!�51/�5+ C!N!B &��/.�. >�"24��#�!+ C!N5B & �/.�>�"2498Q5�5�'8
� ��< B +ov A�	 z�& �5+ C!N5B &��/.�>�"�4�4���x A%B �PQ � z N "�<�x!+ 	
N5B � N5B <&v <�x08

P � � < B + �!+ C!N5B & �?>�"%$ N!B  S. 4��-�5+ C!N5B &��?>�" 4#1 N5B  �|O+! 3.UYZ S.
P N!B �Sx N u  N5B 8



·v¶ � ���������	��
������
���

−1.5 −1 −0.5 0 0.5 1
−0.5

0

0.5

1

1.5

����������������� �\�
� # >!4QG�=;# >�4�354$C 3 =F%23 �?- )5354\+ 9;+<#0=?>A@ U"3HGI@��]+0U GH-04B9;+<#0=?>A@
[ 3 =O+�>�GI3�-04 /�-E= #2%l-S[$+O)6'Q=O- N ),+O% 9F@\-�U"3M4SCL% 7S>_@ N +0G�GH+;=

>O-04\a�+;=�C�+O4�>O+ N +O@	# aE3,-E=WGI@\#&4 GI@\+]9^GH+?+A'V+O9^G [S+O9<>O+O4XGZ[ 3 =O+�>�GI3�-04
/M=O-0%��13 C\7&=O+�� g��
	Sg

P + v5;?8
"%�-"%$ N!B  S.
.!�%1/�5+ C!N5B &��-.�.�>�"24 �#�5+ C!N!B &��/.�> "2468Q5�?Q5$�� 8
"	Q?&!�/>[Q5$��/43��"?8

+ v!;?8
�+BEGu8:`HLoM:?N;�LoL³t)?N;=7)KCLo?NM=9<D �r9<VEOHGIL �)p<¶¸·¢WfcfLoMA`HBdc�9CD �r9<VEOHGAL �HpQ¶dË¡`HBdc ;hOHRk`
JbLZ8A8AL�Gf8A`HL���LZcj8:BEDyM"8:L�7�7nL�G"^_BEGA;�MfBND©8:`H9<Mf7HGIBEJHKCL�;opDLj`HL1^_BEKCK<Bdc-9CDHV/8:`HL�BEGAL�; VN9<YEL�M
?�R�BEDxYNL�GAVNL�DHR�LoL�MI8:9<;m?z8:Lm^_BEG]8:`HLyJ+?@Rka%8AG:?NRka%9<DHV ¤ GA;�9 �IBoKC9CD)L©MAL�?NGARk`�c-9<8A`���L�cj8ABED
TH9CGIL�RZ8:9CBNDXp�������
	���� 
������ 7�9;: º�½X�^�[Ã�� �=< 9e:H?A@CBD9 B �GF :H@ F-I �GI ���KJML @ NO9;PQ9 F :�@HR < � 9DS R FUL@�: � 
_9 � � @HR F d R1:HP @ � � ½?���FÃ�� ���	���(< 9.7
@ � � B Y @�: �_@ F �^� ?A@�: Y 7)@ � � B Y @�: ��B �GF � : R F :� V � ^ : Y 9 � 9�
 I 9 F BD9 � � - � S �Æ¾ ¶EÒ³·¢Ò Q Q Q � 9 F 9;P R1: 9 L < J : Y 9 � 9 F 9;P @CB d @ F @ d @���R1:H@ �GFR � � � P @�: Y d ?A@�: Y < R B � :HP R B � @ F � � P d @ � � � @ F 9 � 9cR1PQB Y R FUL � @ F @�: ¾À¶ S 
 ��»�µvÒ Î] ¼ R FUL� - ¾'& Ã � »(� -d¼ Í+Î 
mºr»(� -d¼ @ ^ � »	� -�¼ @ � � ��� @�:�@�519 L 9 � F @�: 9

Ã ( Í+Î- 
mº
»	� -�¼ ( - R � @ F W�Y 9 � PQ9 d 1 V�
 ÒY R � R � @ d @�: � � @ F : � � ?A@�: Y � »	� � ¼ � ��� @�:H@�519 L 9 � F @�: 9DS : Y 9 F
� V ��-�¾À¶.^ � P � � R1P�� 9DS

 V : Y 9e9 F :�@�PQ9 � 9�
 I 9 F BD9 � � - � B �GF 519;P�� 9 � : � � � S R FUL
� V : Y 9eB �GF 519;P�� 9 F BD9 P R1: 9 @ � 
 I R L P R1:�@CBDS @ V 9 V

KC9C;-�� � �
� � -�� Î Ã � � �
� ]�
� � -�� Î Ã � � �
� ]] � )/Ò ) "Åµ RMB �GF � : R F : V



� �R�E�����0����� 
����E� �
�Z�H
 �`
 ���\��
H��� ·v¶dÇ

f 	5�)�
$ p q LmM"8k?NG"8�Jx\�R�BED)MA9CT)L�GA9<DHV�?�MAOHJ)MAL�P%OHL�DHR�L � � -�� �©c-`H9<Rk`¯R�BND%YNL�GIVEL�M�8AB
� � p��5\�R�BEDx8A9CD%OH9<8¥\NW � »(� -��C¼®9<M�7nBEMI9<8:9QYEL/THLZ¨+DH9<8AL]^_BEG �  2K­?NGIVEL/L�DHBEO)VE`XWb?NDHT�9Q8�L³tv9CMI8AM
? �  Ï MIOHRk`�8:`H?@8j^_BEG-?NK<K �  / �  Ï c5L�`+?�YEL� " - � � »(� -��­¼ � -�� / ¶

· hmg�hjiN» � »	� � ¼A¼ �
� � -�� �
� ]] Q » �Hp¿·,Rx¼

Lj`H9CMj9<;=7)KC9CL�M5c-9Q8:`F8:`HL���LZcj8:BED�MI8AL�7 � »(� -��C¼ � -�� ¾ Ã 
mºr»(� -��C¼
� � " -�� 
=º
»(� - � ¼ � ¾ ÃU� " -�� 
=º
»(� - � ¼°¾ � " -�� � »(� - � ¼�� -�� / ¶

· hmg�hjix» � »(� � ¼A¼ �	� � -�� �	� ]] Ò » �Hp ËEµx¼

?NDHTuK<9C; -�� � � � - � ¾Êµ1Jx\ Lj`HL�BEGAL�; �Hp ´)p
�®BdcÆ^_GIBE; Lg?�\vK<BEG��ÈM=Lj`HL�BEGAL�; c-9<8A`u9CDx8:L�VEG:?NK
GAL�;m?N9<DHTHL�Gf8:L�GA;�W)cfL�BEJ)8:?N9CD

º
»(� -sÁ � - ¼ ¾ ºr»(� -d¼�Á � " - 
mº
»	� -d¼�Á  Î
Ï
»"¶-Ã!oI¼�� " - � »(� -sÁqo � - ¼�� - � o

¾ ºr»(� -d¼�Á � " - 
mº
»	� -d¼�Á � " - � »(� -sÁ �?� - ¼ � -  Î
Ï
»4¶®Ã!oI¼ � o µ � � � ¶

¾ ºr»(� -d¼�Á � " - 
mº
»	� -d¼�Á ¶
· � " - � »(� -sÁ �?� - ¼�� -

?NDHTyc5L]R�?ND�8A`HL�GIL�^_BEGIL/L�MI8A9C;=?@8:L

º
»(� -sÁ � - ¼rÃeºr»(� -d¼rÃ ¶· � " - 
mº
»	� -�¼ ¾ ¶
·
� � " - 
mºr»(� -d¼�Á � " - � »(� -sÁ �?� - ¼�� - �

¾ ¶
·
� � " - 
mºr»(� -d¼�Á � " - � »(� -�¼�� - �

Á ¶
·
� � " - » � »(� -sÁ!��� - ¼rÃ � »	� -�¼I¼�� - �sÒ

?NDHTFMA9<DHR�L � »	� -�¼ � - ¾ÀÃ 
=º
»(� -�¼ZWH8:`)L/¨HGAMI8®8:L�GA; BND�8A`HL/GA9CVN`%8-`H?NDHT�MA9CT)L�9<Mj9CTHL�Dx8:9 K
R�?NK<K<\F>�L�GAB)p/²�MA9<DHVm8A`HL E 9C7HMIRk`H9<8A>�R�BEDHTH9Q8:9CBND � »	� -d¼�MA?@8:9<MI¨+L�M�W�?ND)T�8:`+?z8/µ � � � ¶EW
cfL�8A`HL�GIL�^_BEGIL�BNJ)8k?N9<D

ºr»(� -sÁ � - ¼rÃ�º
»	� -�¼rÃ ¶· � " - 
=º
»(� -�¼ � ¶
· � �
� � - �
� �] Q » �Hp Ë)¶¸¼

ª�L�DHR�L/Rk`HB¢BEMA9<DHV �  iK­?NGIVEL�L�D)BEOHVE`XW+MIOHRk`o8A`+?@8
� �	� � -�� �	� ] � ¶

· h-g�hjiN» � »(� � ¼I¼�»"¶-Ã�· 
r¼³Ò
cfL/BEJv8k?N9<DF¨HGAMI8®OHMI9CDHVo» �Hp¿Ëv¶¸¼'?NDHTy8:`)L�D�» �Hp¿·,Rx¼s8A`+?@8

º
»(� - � Á � -�� ¼rÃeº
»	� - � ¼ � ¶
· � " -�� 
mº
»	� - � ¼}Á ¶

� hmg�hjiE» � »	� � ¼A¼�»"¶-Ãe· 
g¼ �	� � -�� �	� ]]� ¶
· »"¶-Ã »"¶-Ã�· 
r¼I¼��1" -�� 
=º
»(� -��C¼Æ¾ 
 �1" -�� 
=º
»(� -��C¼³Ò



·v¶�q ���������	��
������
���

c-`H9CRk`ÆMA`HBdc-M�8:`+?@8S^_BEG �  5K­?@GAVELyL�DHBEOHVE`2Wf8:`HL ¤ GI;=9 �IBUR�BED)TH9<8A9CBED�9CMSMA?@8:9<MI¨+L�TÆc-9<8A`
�¡¾À¶Ep � Do?NTHTH9Q8:9<BEDXW%cfL�`+?�YEL/^_BEG �  nK­?@GAVEL1L�DHBEOHVN` �	� � »	� -�¼ Í+Î �
� ]#� ]� ��� � 2�� 2 �6� 5 5 W+?NDHT
� - � � Î Ã � � ¾ � - � Ã � »	� - � ¼kÍ+Î 
=º
»(� - � ¼rÃ � �

¾ � - � Ã � »	� - � ¼ Í+Î » 
mº
»	� - � ¼rÃ 
mº
»	� � ¼A¼rÃ � � »wDHBN8AL 
mº
»	� � ¼�¾Êµx¼
¾ � »(� - � ¼ Í+Î » 
mºr»(� - � ¼rÃ 
mºr»(� � ¼rÃ � »	� - � ¼�»	� � Ã � - � ¼A¼³Ò

c-`H9CRk`o?NK<KCBdc-M'OHMj8:B�L�M"8:9<;m?@8AL 8:`)L�T)9�(bL�GAL�DHR�L�9CDyD)BEGA;�W
�
� � - � � Î Ã � � �	� ] � �
� � »(� - � ¼ Í+Î �
� ] �
� » 
mºr»(� - � ¼rÃ 
 �	� º
»	� � ¼rÃ � »	� - � ¼�»(� � Ã � - � ¼A¼ �
� ]

¾ �
� � »(� - � ¼ Í+Î �
� ] �
�  Î
Ï
� »	� - � Á �}»	� � Ã � - � ¼A¼�»(� � Ã � - � ¼ � �SÃ � »(� - � ¼�»(� � Ã � - � ¼ �	� ]

� �
� � »(� -��C¼:Í+Î �
� ]  Î
Ï
�	� � »	� -��%Á �}»	� � Ã � -��C¼A¼rÃ � »(� -��C¼ �	� ] �	� »	� � Ã � -��C¼ �
� ] � �� �
� � »(� - � ¼ Í+Î �
� ] ¶· � �
� »(� � Ã � - � ¼ �
� ]] Ò

?NDHTF`HL�DHR�L/^_BEG �  nK­?@GAVEL�L�DHBEOHVE`2WHcfL/`+?�YEL
�
� � -�� � Î Ã � � �	� ]�	� »	� � Ã � -��C¼ �
� ]] � �

· �	� � »	� -��C¼ Í+Î �	� ]#� �
hmg�hjix» � »(� � ¼I¼

c-`H9CRk`¡7HGIBdYEL�M/9Q8:L�; Ë©^_BEG �o¾ �  c-9<8:` ) ¾ �� ��� � 2�� 2 � � 5 5 p � D�?NTHT)9<8:9<BEDXWn8:`H9<M19C;�7HKC9<L�M8:`+?z8j^_BEG �  nK­?@GAVEL1L�DHBEOHVN`XW �  @Á ¶/9<M-?NKCMIBS?NDo9<DHTHL³ty9CDy8A`HL/R�BEDxYEL�GAVEL�Dx8 MIOHJHMAL�P%OHL�DHR�LNW
c-`H9CRk`�7HGIB¸YNL�M®9<8AL�; ·¢Wi?NDHTy8:`%OHM®9<8AL�; ¶�?ND)T�Ëh^_BEG-?NK<K �©K­?NGIVEL�L�D)BEOHVE`Xp s

� �X�g�	�r�¢� "��%�S�d�  � �x�¸�}�����
� Do;�BvT)9<¨+L�TF��L�cj8ABED�;=LZ8:`HB¢THM�W)BEDHL/GAL�7HK­?NR�L�Mj8:`)L]�®L�cj8ABEDoMIL�?NGIRk`�TH9<GAL�R�8:9<BEDyTHL K

8:L�GA;�9CDHL�TyJ%\ � »(� -d¼ � - ¾ÀÃ 
mº
»	� -d¼
Jx\F?u;=B¢TH9<¨HL�TFMAL�?NGARk`oTH9CGIL�R�8A9CBEDyT)L�8:L�GA;�9CDHL�TFJ%\

» � »(� -�¼�Á�� -d¼�� - ¾ Ã 
=º
»(� -d¼³Ò
c-`HL�GIL©8:`HLy;=?@8AGA9Qt��,-m9CMhRk`HBNMAL�D�8:BUVNO+?NG:?@D%8AL�L©8A`+?@8h8A`HL©;=?@8:GI9Qt � »(� -�¼°Á	�,-©9<M
MAO <�R�9CL�Dx8AK<\�7nBEMA9Q8:9<YNLoT)L�¨+DH9Q8:L@p Lj`)L�GAL�?NGAL�MALZYEL�G:?NK�7bBEMIMA9<JH9CK<9<8:9<L�M�8ABlBEJv8k?N9<DÆMIOHRk`�?
;m?z8:GA9 t
� -N½
¶Ep � ^°BED)L�`+?NM1?ND�L�9<VEL�D)THL�R�BE;=7nBEMI9<8:9<BED�BN^
8:`)Lhª�L�MAMI9­?NDXW � »(� -�¼j¾ � " - � - ��-@W2BED)L
R�?NDoRk`)BvBEMIL � »(� -�¼�Á��,-�¾�� " - ;m?ztX»�� �iÒ � -�¼ � -NÒ
9�p L@pgBED)L�MA`H9Q^�8:MX8:`)LsL�9CVEL�DxYN?@KCOHL�MXc-`H9CRk`�?NGIL°8ABvBjMI;m?@KCKzBEG�DHL�VE?@8:9QYEL�8:B
� "Åµ)p�Lj`HL
R�BE;=7)O)8k?@8A9CBED=BN^X8A`HL1L�9<VEL�D)THL�R�BE;=7nBEMI9<8:9<BED�R�?ND©`)B¸c5L�YNL�GjJnL YEL�GI\=LZtv7nL�DHMI9<YEL/?z8
L�?NRk`�M"8:L�72p



� �R�E�����0����� 
����E� �
�Z�H
 �`
 ���\��
H��� ·v¶ G
·vp � ^vBEDHL�`+?@M}?ND/L�MI8A9C;=?@8:LrBN^%8:`HL�MI;m?NK<KCL�MI8XL�9CVEL�DxYN?@KCOHL�BN^%8A`HL°ª�L�MAMA9C?NDXW hmg�hjix» � »(� -�¼A¼ZW
BED)L�R�?ND�Rk`HBvBNMAL

� - ¾ ;m?zt2»wµ)Ò ��Ã h-g�hjiE» � »(� -�¼A¼A¼
� �iÒ
c-`H9<Rk`]MI`H9<^�8AM}?NKCKz8:`HL°L�9CVEL�D%Y@?NK<OHL�M�W¸9<^¢MA;=?NKCK@BEG�DHL�Vx?@8:9QYEL°L�9<VEL�DxY@?NK<OHL�M}?NGIL�7HGAL�MAL�D%8�p
Lj`H9<M1`+?NM®8:`HL]TH9CMA?NT)Y@?NDx8k?@VEL]8A`+?@81BNDHL�KC?NGAVEL�DHL�Vx?@8:9QYELhL�9CVEL�DxYN?@KCOHL�R�?ND�TH9CM"8:BEG"8
8A`HL/L�Dx8:9<GAL/7HGABNJHKCL�;op

Ë)p®61DHL5R�?ND�8AGI\/8:B�R�BE;�7HO)8AL58A`HL�If`HBNKCL�MIax\�THL�R�BE;�7nBEMA9Q8:9CBND�B@^+8:`HLfª�L�MIMA9C?NDXW@c-`)9CRk`
9<M5DHL�L�THL�TF?NDx\%c'?�\�8:B�MIBEK<YNL�8A`HL M"\vM"8:L�; THLZ¨+DH9<DHV]8A`HL MIL�?NGIRk`yTH9CGIL�R�8A9CBED$� - W¢MAL�L
£vO)JHMAL�R�8:9<BED �v� p � ^r8:`)L If`HBNKCL�MIax\oT)L�R�BN;=7nBEMA9Q8:9<BED©^w?N9CK<MjTHOHL/8:B�MA;=?NKCK2BEG-DHL�Vx?�K
8A9<YEL°L�9CVEL�D%Y@?NK<OHL�M�Wz8A`HL�GILs?NGAL�8:L�Rk`HDH9<P¢O)L�M}8:B®?NT+?N7v8g9Q8X8:B®BEJ)8:?N9CD/?-THL�R�BE;�7bBNMA9<8A9CBED
BN^�8:`)L/^_BNGA; � »	� -d¼�Á�� - ¾ � - � " - Q

� ���H��� "o�x�S�d�  � �x�¸�}���g�
��OH?NMA9���LZcj8:BED�;=LZ8:`HB¢THM-cfL�GAL�T)L�YEL�KCBE7nL�T�9CD�BEGATHL�G®8ABmGIL�THOHR�L]8A`HL�R�BEMI8�BN^�R�BE;aK

7HO)8A9CDHVu8:`)L�ª®L�MAMI9­?ND2WHc-`H9CRk`o9CM-DHBdc'?@T+?�\vM�KCL�MAM®?ND�9<MAMIOHLNp0Lj`HL�GILh?NGIL�8¥cfB=;m?N9<D©8:L�Rk`5K
DH9CP%OHL�M�½
¶Ep ¤ 7H7HGAB�tv9C;=?@8A9CBEDUBN^s8:`)L=ª®L�MIMA9­?@D[Jx\�¨+D)9<8:LuT)9�(bL�GAL�DHR�L�M�W�9ÄpÈLNph^_BEG18A`HL . KÄ8:`¡OHDH9Q8
YNL�R�8ABEG���-ÑW+BEDHL/R�BE;=7)O)8:L�M

� »	� -�¼���- p 
mº
»	� -sÁ�����-_¼rÃ 
mºr»(� -d¼
�

?ND)T��h9CM�Rk`HBEMAL�DS?N7H7HGIB�t)9<;m?z8:L�KQ\18:B�JbL°8:`)LfMAP%O+?@GAL
KÑGAB¢BN8
B@^ z N w �O+#. @ 8AB J+?NKC?NDHR�L
GIBEOHDHTHB�(�?NDHTo?N7H7HGIBdtv9<;m?@8A9CBEDmL�GAGIBEGAM�p

·vp-²®MA9CD)V1?�MIL�R�?NDx8°?N7H7HGIB�t)9<;m?z8:9CBNDX½XBEDHLsMAL�?NGARk`)L�Mr^_BEGg?�;=?@8AGA9Qt ( -°c-`H9CRk`hMA?@8:9<MI¨+L�M8A`HL/MAB�R�?NK<KCL�TFMIL�R�?@D%8®R�BEDHTH9Q8:9CBNDXW( -�� Î »(� - � Î Ã � -�¼°¾ 
mºr»(� -�� Î ¼rÃ�
=º
»(� -�¼ZÒ
c-`H9<Rk`¡9CM1;�BN8:9QY@?@8:L�T�Jx\�8A`HLh^w?NR�8 8:`+?@8 8:`HLhGIL�?NKrª�L�MAMA9C?ND¡;m?z8:GA9 toM:?@8A9CMI¨HL�M 8A`HL
MIL�R�?@D%8/R�BEDHTH9Q8:9<BED�?@7H7HGAB�tv9C;=?@8AL�K<\FJx\�8:`HL�Lr?�\¢KCBNG�8:`)L�BEGIL�;�p Lj`HL�GALh9<M1?mK<BN8®BN^
^_GIL�L�T)BE;�8:B�THL�8AL�GI;=9<DHLS?�;=?@8AGA9Qt ( -uM:?z8:9CM"^�\¢9CDHVF8:`HLSMIL�R�?@D%8]R�BNDHTH9<8A9CBED2pcL'c5BBN^�8:`)L�;�BEM"8-MAOHR�R�L�MIMI^_OHKgBEDHL�M�?@GAL
�b�}�¯�l�x�d�z�w�©�¸�  $e�  ����l�x�¸���X�
	 £¢8:?NGI8A9CDHVoc-9<8:`¯?�VE9<YNL�D�;=?@8:GI9Qt ( Ï W�BED)LR�BE;=7)O)8:L�M®GIL�R�OHGAMI9<YEL�K<\y8A`HL/G:?NDHamBEDHL�OH7nT+?@8AL�M

( -�� Î ¾ ( -sÁ » � - Ã ( - � -�¼�» � - Ã ( - � -�¼ "� " - »�� - Ã ( - ��-d¼ Ò

c-`HL�GAL � - ½É¾ 
mº
»	� -�� Î ¼@Ã 
mº
»	� -d¼g?@DHT ��-�½¿¾ � -�� Î Ã � -Np�Lj`H9CMr?N7H7HGIBx?NRk`R�?ND¡OHD)^_BEG"8:OHD+?z8:L�KQ\�K<L�?NT�8AB�9<DHTHLZ¨+DH9<8ALu;m?z8:GA9<R�L�M ( -S?NDHT¡LZYEL�D¡^w?N9<Kgc-9<8A`?uTH9QYv9<MA9<BEDyJx\F>�L�GIBHp



·v¶d´ ���������	��
������
���

�h�¸�v�����1 ����j�_�x�¸�@�}�%��� � �b�w�?8Ñ�H����� �X���   }��� ��� � �
	���
�������� 	����������! #"%$�&'��(
) ����$ ) ('*,+!�.-0/ (21 �43�576 198

� ��:
� 1 � 1�;

6 1 � 1 ��:1 6 1� : 1 6 1 � 1=<> &?*0(@��AB(C/D&E��('F���GIHJ(C���K&'F%�K�MLN� ) ��*0('�.(�OP&EF%AQ&?*0R��B�%�K(C&EA ) &'(@GS*0&'FTA� DAQ& ) *,L62U GSF%*0��F7*0(V(C/W D #�.& ) *0�XAB�%YZ"4�B('*0&'*0+B�[Y%�.\]��*0&E�Q^2&EF����7AB-_-2&'F%� 6 1 A ) �(`/N # #�.& ) *_�9AB�%Ya"4�B('*0&'*0+B�PY%�M\]�%*,&E�B^Q" ) �b+W*_Y���Ya&'F%� �B:1 � 1 A ) �P"c�!('*,&E*,+!�Bdfe?F%*0(-_AQ&'&'� ) �.�!�%Y%*,&E*0�!�g��AB�[h4�ai!$]A ) AB��&E�.��YXh�/jAk(C"4�.��*_AB-l-0*_�%��('��A ) ��FX(C& ) AQ&'��iB/Y%$��m&'�Dnm�!-0Y%(C&'��*0��d
> �oi!���%� ) AB-p^9&'F%�V\]�%*,&E�VY%*,qr� ) �������sAB"%" ) �bLN*0 kAQ&'*_�!��(t�BRu&EF%�wvx�.('(C*yAB�z*_�Z{wA ) �V #� ) ��MLN"c���%(C*0+!�m&EF%AB�w&'F%�m('�.��AB��&x���!�%Y�*0&E*0�!�V$%"cY]AQ&'��(S*_�s|Nd

}@~��
�f�!� �b
W���w
����b� ��� 
��������f�
e ) $%�%��A�&E��YT�u�.G?&'�!�V D�M&EF%�WY%(PA ) �x��(C"4�.��*yAQ-_-0/�$�('�.R�$�-r*0Rr&EF%�x" ) �!h�-_�� �*0(9+B� ) /kF%*_iBFY%*_ #����('*_�B�]AB-�d > �z&'F]AQ&#��AB(C�B^�(C�!-0+W*0�%i[R�� ) &EF%�w�u�.G?&E�B��Y%* ) ���M&E*0�!�o$%('*0�%i�&'F%�T-_*0�%��A )(C/W(C&'�� �

Hp� 1 O�� 1 5 ;
�k� HJ� 1 O��AB��h4�#" ) �BF%*_h%*,&E*,+!��-,/[�MLN"c���%(C*0+B�Bdje?F%�k*_Y%��As�BR�& ) $%����AQ&'��Yo�x�MG?&E�!�� D�M&EF%�WY%(�*0(�&'�('�!-,+!�?&EF��x-0*_�%��A ) (C/W(`&E�� �AB"�" ) ��LN*_ DAQ&E�.-0/�$%('*0�%i�&'F%�S���!���C$%i�AQ&'�xi ) ABY%*0����&� D�M&EF%�WY�^�('�.�� ���M&E*0�!�T��d,{b��d > Rf�!�%��(`&�A ) &E(?&EF%���.�!���C$%i!AQ&E��i ) ABY%*0����&? #�.&EF��NY�GS*,&EF�&EF����.� ) ��+B���M&E� ) ^&EF%�w\ ) (`&�*,&E� ) AQ&E*0�!�zi!*0+B��(�AQ��AB"%" ) ��LN*_ DAQ&E�w('��A ) ��F�Y%* ) �.�.&E*0�!��� 1 GS*0&'F�*0(D*0Y%����&E*0��AB-&E�o(C&'���."4�.(C&jY���('�.����&�d > Rt�!�%�X*,&E� ) AQ&E�.(VGS*0&EFZ&EF����.�!���C$%i!AQ&E�Xi ) ABY%*_�.��&s #�.&'F%�WYZ&'����!��+B� ) iB���%�.�B^��!�%�#�!h�&EAB*_��(m&'F%���u�.G?&'�!��('��A ) ��F�Y%* ) ���.&'*_�!�rd � &'�!"%"%*0�%ijAB��/�GSF%� ) ��*0�h4�M& G@�.���¡i!*0+B��(�AB�zAB"%" ) ��LN*_ DAQ&E�V(C��A ) ��F¡Y%* ) �.�.&E*0�!�¢hc�.& GP�����¡(C&'����"c��(`&kY���('�.����&VAQ�%Y&EF%���u�.G?&E�B�sY%* ) �.�.&E*0�!��d

£�¤_¥�¤0¦ }P~Q� �.�#§�
�¨c©J� �¡� 
��������f�
e ) $%(C& ) ��i!*0�!�[ #�.&EF��NY%(2���!�%(`& ) $%�.&aAV-_�W��AB-f #�NY%�.-lª�Hp«�O2�BR�&EF��tR�$%�%�.&'*_�!� � Hp� 1�8 «NOAB�%Yj&'F%����AB�.����"N&�A�(C&E�."�� 1E¬ 3S5 � 1@8 « 1 ^r*0R � Hp� 1@8 « 1 Oxi!*,+!��(mA�(C*_ #*_-_A ) Y%��� ) ��AQ('����! #"]A ) ��Y�&'�t&EF%��Y%�.� ) ��AB(C��" ) ��Y�*_�.&'��YTh�/�&EF���-_�W��AB-c D�WY%�.-rª�H�« 1 O­d�e?F%��& G@�� #�!(C&'-0/$%('�.Ys #�WY%��-0(SA ) �
® © � 
 ��~ ������
W¯ 	2ªV°�Hp«�O�± 5 � HJ� 1 O 8 « : �k� HJ� 1 O
� ��� � ~�� �b© � ������
W¯ 	KªV²�H�«NO?± 5 � Hp� 1 O 8 « : �D� Hp� 1 O 8 3³ « :46 1 «´^�GSF%� ) ��&'F%�� DAQ& ) *,L6 1 *0(SAB�wAB"%" ) �bLN*0 kAQ&'*_�!��&'��&EF%��vx�.('(C*yAB�sAQ&u� 1 d
� *_������&EF%�.('�D D�WY%��-0(m��AB�µ�%�B&�h4�#" ) ����*0('��R�� ) «Xh�*_iµH�&'F%�D-0*_�%��A )  D�WY%�.-�*_(m�%�B&��.+B���h4�B$%�%Y%�.YµR ) �B ¶h4�.-_�bGxOM^��!���D*0 D"c�!('�.(m*_��ABY%Y%*,&E*0�!�[&EF%�#('�w��AB-0-_�.Y�& ) $%(`&C· ) ��i!*0�!�X���!�W·(C& ) AB*0��&�^ ¸_¸

«
¸_¸�¹Zº

1Q» HJ¼%d½��|!O
AB�%YT�!�%�m(C��A ) ��F%��(2AQ&S��AB��Fw(C&'��"s�BR
&'F%��& ) $%(C& ) �.i!*_�B�sAQ-_i!� ) *0&'F% 

 D*0�¾¿¾ À�¾¿¾ ÁNÂNÃ ª�H�«%O <



���������	��

����������������
�����������

����� |N{! 
" i!����� ) *0��& ) $�(C& ) �.i!*_�!�TAQ-_i!� ) *0&'F% *0(?�BRf&EF%��R�� )  

#%$'&�(�)	*,+	-/.103254�687:9<;�9>=@?BA%CB=�D�EFCG=<9@H�?�I�;�J!K5H'I�=@?LCNMPO
Q � ) i!*,+!�.�SR U AB�%Y

º U�TU 5WVXT
GSF%*0-_���%�Q&x�.�!��+!� ) i!�.Y« 1 5 A ) iB D*0�¾¿¾ À�¾¿¾ ÁNÂ�Ã ª�H�«NO TY 5 H � HJ� 1 O ;

� Hp� 198 « 1 OCO<Z%H � Hp� 1 O ;
ª�H�« 1 O'O T*,R Y\[]Y_^� 1�¬ 3�5 � 198 « 1 T*0R Y`[aYcbº

1E¬ 3�5adPe º 1 T��-_(C�º
1E¬ 3�5

º
1 T���%Y T

�.-_('�
� 1�¬ 3�5 � 1 Tº
1�¬ 3 51dPf º 1 T ���%Y Tg 5 g 8 { T�.�%Y

" R &E� ) (C�!-0+W*_��is&EF��k& ) $%(C& ) ��iB*_�!��(C$%h%" ) �!h%-0�� w^l&EF%�kAB-_iB� ) *,&EF% ¶�.�! #"%$�&E�.( Y ^l&'F%�
) AQ&'*_���QRPF���G  t$%��FXY%�.� ) ��AB(C�#G@AB(mAB��F%*0�.+B��Y�^�&E�VF%�bG  t$%��FXG�AQ(�" ) �.Y%*_�M&E��Yrd > R�&EF%*0(
) AQ&'*_�!�w*_(uh%*0i!i!� ) &'F]AB� Y_^ ^4�Qd½i�d Y e�5hV

<
{!^4A#&'F ) �.('F%�!-0YsR�� ) ('$������.('(.^�&EF%�.�g&EF%�a(C&'��"j*0(AB���.��"�&'��Y�d > R9&EF�� ) AQ&E*0��*_(��M+!�.��h%*0i!i!� ) &EF]AB� Ycb ^ Vji Y_^ i Ycb i {B^��Bd i%d Ycb 5kV

<
 �^

&EF%�.�#&'F%�S(C&'��"DG@AB(�+!� ) /#('$������.('(`R�$%-�^NAB�%Y�G@�u*_��� ) ��AB('�?&'F%�?& ) $�(C& ) ��iB*_�!��h�/�&EF��SRJAQ�.&E� )d_e [ {!^@R�� ) �­L�AB D"�-_� dPem5 |NdZ�2&'F%� ) GS*_('�Q^@&EF��s(C*_���w�BRK&'F%�T& ) $�(C& ) ��iB*_�!�z*_( g �."�&&EF%��('AB D�Qd > R�F%�bGP�.+!� ) &'F%��(C&E�."µG@AB(m�%�B&aAT('$%�.����(C(�^f&EF%�.�µGP�D(`&�A�/XAQ&m&EF��#" ) ��(C����&"4�B('*0&'*_�!��AB�%YwY%��� ) ��AQ('�m&EF%��& ) $%(C& ) ��i!*0�!�T('*_�.�mh�/k&EF%��RJAB�M&E� ) dPf ^]�Bd i%d dPf�5lV
<5m d��������AB�w('F%�bG $%��Y%� ) ��� ) &�AQ*_�TF�/N"c�B&'F%��(C��(x&'F]AQ&S&EF��m& ) $%(`& ) ��i!*0�!�wAB-_iB� ) *,&EF% �¼%d½�

-_��ABY%(?-_* g �K&'F%�m-_*_���K('��A ) ��FgAB-_i!� ) *0&'F% &E�#�!�%���BRf&EF��mR��B-_-_�bGS*0�%i ) �.('$%-,&E(.±
{!d �D� Hp� 1 O 5lV R�� ) ('�! #� U [ V d
|Nd?-0*_ 1�npo � HJ� 1 O 5 ;%q

d
��d?-0*_ 1�npo �k� Hp� 1 O 51V d

e
�m(C�!-0+B�S&'F%�?& ) $%(C& ) �.i!*_�B�#" ) �!h%-0�� A�&���AB��F#(C&'��"�^W�!�%�S��AQ�D(C*_ #"%-0/a$%('�xAB�#AB�]AQ-0/�&E*0��AB-
('�!-0$�&E*0�!�#*_�k&'F%�K��AQ('���BR�&'F%�2-0*_�%��A )  #�WY%��-p^WGSF%� ) ��AB(�R�� ) &'F%�sr�$]ABY ) AQ&'*_�2 #�WY%��-p^�&'F%� ) ��MLN*_(`&S��-0��i�AB��&u��$% #� ) *0��AB-r('�!-0$�&E*0�!�%(�dvx� ) �2*0(�AutsAQ&E-_ABhk*0 D"%-0�� #����&�A�&E*_�B���BR�&EF%�u& ) $%(C& ) ��iB*_�!�kAB-_i!� ) *0&'F% GS*,&EF�A�-_*0�%��A ) D�WY%�.-�±
vcwPxzy�{z|c}�x�~��:���������_�P�P�c���cwz��{_�	�c�/|c}�xX�/|!x	���c���@v���vc���>������{z}_�����/�c�/|�{	�c�:���	�����/�����_���@�/|����P�/�



|!| V ������������	�
���� ���

 �_�����'�P�����������_�����������h{P��wz��{ ���c�/|c}�xl�/�'{��/} � �z|�{�� �X|!x	�_�c�1�z}'�����

 ~������������P�P�P�c�P��wz��{_�X���/|c}�x��z|!x	�_�c���@v:�>vc�����	����{3}���� �3�_�/|�{	���:���X�����3���@�����@�z| �@�_�z�

 v/|�x��3�]� x �'�_���	} �z|��3�'{X�]�G|!x�|��Pw_� }'v1{��3�]vcwPxzy�{z|c}�xhv!�z|�{�� �_�X�c�/| � x�{ vc���

 ��{	�c��{z|!xX� �c{l{��3� |!x |�{z| ���]�cw3�X�_�a���#" ���	�1�����3�3|!x�|!x��l�	�������3�'{	�c�3�l�c���

 }���{z|c}�x	�X�1�'x��l�X�cv�� w/� {W�	����w	�X�1�c�X� wz�c�c� |�v1{��3��$ �c��� }�� |�{X���%" ���

 y�}�xP{X�	|!x��]�X�_� {��	� |�{X�c���'{	�X�W} v1{��	� �/�'{��/} � � xX�l���W{��	�]{P�cw���{ ���c�/|c}�x

 �����/|_|1} v �X�_� |�{X�c���'{�|c}�xz�&"
|�v]x	�c�_�z|!x('�)���� �_�P�P�#"�*,+�� x��#+|�v]x	�c�_�z|!x('�-�� �z|��/.,+�� x��0+|�v]x	�c�_�z|!x('�1�� �_���P�#"2-3+ �'x��#+|�v]x	�c�_�z|!x('�4�� �/� �P�#"5)6+ �'x��#+|�v]x	�c�_�z|!x('�7�� �	���8)9+�� x��0+|�v]x	�c�_�z|!x('�*�� �/�c�/|�{X���P�8)��_�3+ � x��#+|�v]x	�c�_�z|!x('�::� {/}_�'�8)��/;�7,+ � x��0+
�P�_���,+���X�����,+�����X�,+�_�X�c�X�,+�X��;cv��'�X�X���@vc���@�/�<+�����,+
��� |c�c�ax/} �'��������='{3}P�?>1�@' �3�c�/|�{	�c�� �c��A��8B�x/} �'� �����<+�P���@v��c�X�����@v����/��;cvX�'�X�����>v:���/C	�X�_��B�����DEA����<+|�vl�@=����3��P�_�/C	��+�X��;cv��'�X�X���@vc���@�/�<+|�vl��=�;c�_������/|�A��0+� xX����P�'����_�_��A��� x�����c��C8)6+���:�@Fc����C8)c���_�#+�_�:�@Fc����C8)c�����0+� xX�#+
e?F%� ) ��(C$%-0&'(xR�� ) &'F%�a('AB #�a #�NY���-�" ) �!h%-_�. =AB(u*_� Q *_i!$ ) �m¼%d,{�|DA ) �m('F%�bGS�[*_� Q *0i!$ ) �¼%d,{�¼D�B�s&EF��a-0�.R &�d%G��a�!h%('� ) +B�a&EF%AQ&x&'F%�a& ) $%(`& ) ��i!*0�!�w D�M&EF%�WYsGS*,&EFsAD-_*0�%��A )  D�WY%��-F]AB(VA�(C*_ #*_-_A ) h4�.F]A�+N*0�!$ ) &'�oA�-_*0�%�g(C��A ) ��F7 #�.&'F%�NY¡GS*0&EF�(`&E�.��"c��(C&wY%�.('�.����&�±�&'F%�
('��A ) ��F���AB�X(C-_�bG Y���GS��Y ) AB kA�&E*_��AB-_-,/V*_�j&'F%��h4�Q&'&E�B �BR@Ak+QAB-_-0�./Bdt�K�[&EF%� ) *_i!F�&m*0�Q *_iB$ ) �S¼%d,{�¼%^�G@��(CF%�bGZR�� ) &'F%�2\ ) (C&P&EF ) ���K(`&E��"�(�F%�bGZ&EF%�u& ) $�(C& ) ��i!*0�!�DG@AB(?ABY��C$%(C&'��Y&E��\]�%YsAB�wAB�.����"N&�ABh%-0�m(C&E�."�d



���������	��

����������������
�����������

����� |!|W{

−1.5 −1 −0.5 0 0.5 1
−0.5

0

0.5

1

1.5

−1.5 −1 −0.5 0 0.5 1
−0.5

0

0.5

1

1.5

� *B&��z)�� 032���0X6
� =�D�E CG=<9@H�?,I�; O 9�CNMXI	��
 ?�CNM J K ? ;�9 J�=:O I	�c9<K��NI�=�J!; 9�
�J!O��/K,9��E�M�I�
 ? ;cH CNMPJcC:CNMX98O 9�CNM�I���
 ?LCNM CNMX9 K ? ;�9 J�=:O I��c9<K3MPJ!E�E�? O ? K,J�=

�	=<I	��K,9<O E:J!E:K ? ;�9�E>9 J�=FA M�
�?LCNM EFC�9�9�� 9<EFC��c9<E�A<9<;�C��

£�¤_¥�¤0¥ �T© ~ 
 � � � 
��������f�
� * ) ���.&��B"�&E*0 D*0��AQ&'*_�!�µ D�M&EF%�WY%(#A ) �T #�.&'F%�NY�(�GSF�*_��F�Y��µ�%�Q&D$�('�wY%� ) *0+QAQ&E*,+!�T*_�NR�� ) · kA�&E*_�B��^��%��*,&EF%� ) �MLN"%-0*_�.*0&E-,/[�%� ) *_ #"%-0*_��*,&E-,/!d Gµ�kF%Ab+B��('�.���oAB�µ�ML�AB #"%-_�D�BR?(C$%��FoA D�M&EF%�WYT*_�T&EF%��*_��& ) �WY%$%�.&'*_�!�r^%&EF%�aAB-_iB� ) *,&EF% �$%('*0�%i�&EF%��i!�!-0Y%���w('�.�.&E*0�!�s&'�#\%�%Ys&'F%�
 D*0�%*_ �$% �BRKAX('��AB-yA ) R�$%�%�.&'*_�!�r^@AB�%AB-_�!iB�!$%('-,/µ&'�µh�*_('�.�.&'*_�!�¢&E�X\]�%Yo&EF��w�.� ) ���BR2A('��AB-yA ) R�$%�%�.&'*_�!�rd� ) �!h]ABh�-0/V&EF��� #�!(C&x('$%�.���.('(CR�$�-�Y%* ) ���.&x #�.&EF��NYs*_(S&EF%���x��-0Y%� ) ts��AQY[AB-_iB� ) *,&EF% w^*_��+!�.��&E��YTh�/k& GP������i!*_�%�.� ) (�*_�j{! 	� m d e?F�*_(?AB-0i!� ) *0&EF� $%('�.(SAt('*_ #"%-0�ML4^N� ) A�& ) *yAB��i!-_�*_��& GP�2Y%*0 D�.�%('*0�!�%(�^b&'�x�­L�"�-_� ) ��&'F%��R�$%�%�.&'*_�!� � ±	�! #"$�¢&E�uhc�9 #*_��*_ #*_���.Y�d�ef�x(`&�A ) &&EF%��AB-_i!� ) *0&'F% w^QAQ�t*_�%*,&E*_AB-�('*0 D"%-0�MLai!*,+!����h�/a*0&'(l��� ) �%� ) "4�B*_��&E(��&%�^(' 5 { » | » <�<�< »*)P8

{
*_(��%�.��Y%�.Y�d�e?F%�x\ ) (C&P(C&'��"�*0�D��AB��F�*0&'� ) AQ&E*0�!���BRr&'F%�KAB-0i!� ) *0&EF� *0(9&'�a(C� ) &9&EF%�x��� ) �%� ) (('$%��F�&EF]A�&�� 3 *_(K&'F%����� ) �%� ) GS*0&'F�&'F%��(' DAB-_-0��(C&�^�AB�%Yµ�  ¬ 3 *_(�&EF��#�.� ) ��� ) GS*0&EF[&'F%�-yA ) i!��(`&KR�$%�%�M&E*0�!�[+BAQ-_$%�Qd�e?F%���X&EF%�#AB-0i!� ) *0&EF� �.�! D"�$�&E�.(m&'F%�����.��&'� ) �BRPi ) A�+W*0& /j�!�&EF%�mF�/W"4� ) (C$ ) RJAB�.�aY���('� ) *0h4�.Ysh�/wAB-0-rh%$�&x�  ¬ 3 ^

+� 5 {
)

 ,
%.- 3 �/% »

AB�%YV&EF�� ) �10]�.�.&'��Yg"c�!*0��& �32 5 +� 8 Y H +� ;
�  ¬ 3 O »

GSF%� ) � Y *_(�Am"]A ) AB D�M&E� ) ^�$%(C$]AB-_-,/ Y 5 {!d " �D�­L�AB D"�-_�?R�� ) ) 5 |K*_(�('F���GS�D*_� Q *0i!$ ) �¼%d,{ m du�x�bG &EF��tAB-0i!� ) *,&EF% �&�A g ��(�A#\ ) (`&KY%�.��*_(C*_�!�r±�*0R � Hp��2­O i � HJ� 3 OM^´&EF%�aY%* ) ���M&E*_�B��32u('���. D(?+B� ) /T" ) �! #*_(C*_�%i%^�AB�%YV&EF����­LN"]AB�%(C*_�!�w"4�B*_��&
�54 5 +� 876 HJ�52 ;

+�9O
*_( �.�! #"%$�&E�.Y�^�GS*0&'F�&'F%�S"]A ) AB D�M&E� ) 6 5 |K$%(C$]AB-_-,/!^�AQ(9(CF%�bGS�D*0� Q *_i!$ ) ��¼%d,{ m dl�x�bG�*,R� Hp��4'O i � HJ�32­O­^N&EF����k&'F%�2�­L�"%AB�%('*0�!�V*_(PAB�.����"N&E��Yr^]AB�%YV�54 ) �."%-yAQ����(P&EF%�uG@� ) (C&?"c�!*0��&



|!|!| ������������	�
���� ���

� 3

� ³ ���

�32

��4

� e

���
+�

� *B&��z)�� 032����_6
� MX9 A<9<;�C�9>=pI �/H�=<J���?LC��
	� �zCNM�98=<9
�X9 A CN?,I�; � I�? ;XC � 2 � CNM�99�
(�zJ!;_E�?,I�; � I�? ;XC � 4 J!; ��CNMX9sC 
 I A<I�;XCB=>J A CN?,I�; �GI�? ;�CNE � e J!; �
� � �/A<I�O�� D�C�9��#��� CNM�9�� 9<K �c9>=�� 9 J �uJ!K5H'I�=>?LCNM_O �

�  ¬ 3 &E�[�Bh�&�AB*0�¢Aj�%�MG (C*_ #"%-_�­Lr^ R�� ) &EF%�k�%�MLW&#*0&'� ) A�&E*_�B��d��2&EF%� ) GS*_(C�B^�*0R � Hp�32­O i� Hp�  OM^?&'F%����&EF�� ) ��0]���M&E��Y "c�!*_��&V��2V*0(�AB�.���."�&E�.Y�AB��Y ) ��"�-yAB�.��(k&'F%�jG@� ) (C&T"c�!*0��&�  ¬ 3 &E�VR�� )  AV�%�MGI(C*_ #"%-_�­LgR�� ) &EF%���%�­LW&a*,&E� ) AQ&'*_�!��d Q *0�]AB-_-,/!^c*0R � HJ�32­O [ � Hp�  OM^&EF%� ) �10%���.&'��Yw"4�B*_��&�*0(��%�B&?(C$%��FsAti!�N�WY�Y%* ) �.�.&E*0�!��^NAB�%YwAt���B��& ) AB�M&E*0�!��(C&'��"T*_(P& ) *0��Y�de
��Y%�#('��^]AB�w*_�%�%� ) AB�%Yw�!$�&'� ) ���!��& ) AB�M&E*_�B�w"c�!*0��&S*0(?���! #"%$�&'��Y�^
� e45 +�

;
d Hp��2

;
+��O » ��� 5 +� 8 d Hp��2

;
+��O »

GS*0&'F�&EF%�k$%('$]AQ-�"]A ) AB D�M&E� ) ��F%�!*0��� d�5 3³ dXe?F%*0(t-_��ABY%(�&'�g&EF%�D& G@�X"c�!*_��&E(a('F%�bGS�*_� Q *0i!$ ) �t¼%d,{ m dt�u�bGI*0R � HJ�32­O i � HJ�  ¬ 3 OKAQ�%Y � Hp���­O i � Hp��2EOM^�&EF%�.����� ) ��"%-_AB���.(�  ¬ 3 R�� ) Aj�%�.G ('*0 D"%-0�ML4^�AB�%Y¢*,R � Hp�32�O [ � Hp�  ¬ 3 O�AB�%Y � Hp� e O i � Hp�  ¬ 3 OM^ &EF����� e ) �."%-yAQ����(K�  ¬ 3 R�� ) Ak�%�.G (C*_ #"%-_�­LT&E� ) ��(C&EA ) &2&EF%�t*,&E� ) AQ&'*_�!��d > R��%�.*0&EF�� ) �BR�&'F%��(C����!��Y%*0&'*_�!�%(�F%�!-_Y�(�^9A[('F ) *_� g *_��i�(`&E�."¡*0(�"4� ) R�� )  D�.Y�^�*_�¢GSF%*_��FzAB-0-@&EF���+!� ) &E*0����(#i!�M&��-0�!('� ) &E�#� 3 ^]*�d �Bd
�/% 5 � 3 8�� HJ� % ;

� 3 O » ' 5 | » <�<�< »*)#8
{ »

GS*0&'FT&'F%�m"]A ) AB D�M&E� ) � $�('$]AB-0-0/k��F%�!('�.�s&'�Dhc� 3³ dvx� ) �m*_(SA����������! g*_ #"%-_�. D�.��&�AQ&'*_�!�D�BR
&'F%���x�.-_Y%� ) tw��ABYsAB-_iB� ) *,&EF% w±
vcwPxzy�{z|c}�x ��������� �X�c�#"	�_�����@v:���X����{3}_� � �3�c��|�{X�c�����:��y ���:���X�

 ���P��$��P��"/�/��$ �z|����Xy�{l� |�x�|�� |�%X�'{z|c}�x �X� �	} �/|�{����'&�$ ����� �X�c�("	�_�c�

 �P������� �����#"	�_�c�:�@v:��������{3}_�����3�c�/|�{3�c�:�>�:��y��>�:���P�W{P�/|'�X� {3} v/|�x�� � � |!x |��Pw�� } v

 v:� ��{X�c�_{z|!x��h�'{ ���#" ���	�1�����/�	|!x�|!xX�1�3�c�����3�c{X�c�3�l�c�X� }���{z|c}�x	�X��� � x��

 ����v�� w/��{z�]����� y��/}P�'� x � |�v1{��3��$ ����� xz}�{W�z|��X� x "
|�v]x	�c�_�z|!x('�1�� �'�P�#"2*,+�� xX�#+|�v]x	�c�_�z|!x('�4�� ���P�#"2*,+�� xX�#+|�v]x	�c�_�z|!x('�7�� y'�/.,+ � x��#+|�v]x	�c�_�z|!x('�*�� ���8)9+ � x��#+|�v]x	�c�_�z|!x('�::� �/�c�/|�{X���P�8)��_�3+ � x��#+



���������	��

����������������
�����������

����� |!|Q�
|�v]x	�c�_�z|!x('���� {/}_�'�8)��/;�7,+ � x��0+
�P�_���,+�����,+v��X��v��'�X�X���@v:���z�<+��|�x	� �X~��:�@Fc� )c��+���� )G� )c���:��~����@Fc� ./�<+���� )G� ./���/��	�'wz�'�
��� |c�c�]�@'��3�c�z|�{X�c�~�v����F|��_�P�	��}'��{:�@v����<+�P����� |��:��F �<+�#&X� �3�P� x��@��� )<F�� x��@;�)G��F �P�<+�_�P���#&(C���A �@��&(;c���<�'x��:��F �P�<+v_�P��v��c�X�����@v����_�/�<+|�vlvP��=���v���� )c� >1vP��'cv��:� � x���;�)�� 
 ���cv3�c�Xy�{z|�}�xk��{X� ���� � x��:��F������_�#+ v_�:�<� x��z����v_�#+���P�'�	|�vWvP��'cv��:� )c����_���#&@C	y/A �@�_��;��#&��<+v��_��v��'�X�X���@v:���X�	�<+|�vlv���'cvP����<� x�����F �����X�,+�v��:� � x��/���_v��,+�����'����<� x�����F �����P�#+�v��:� � x��/���_v_�#+� xX�#+���P�'� 
 y�}�x�{P���Xy�{�|c}�xk��{X�'��/| ���#&(;c��A �@�_��;��#&��<+�vz|���v��'�	�����@v:�@�/|_�<+�	}c���#&@C���A �@�_��;��#&��<+�v3}'��v��'�	�����@v:�@�	}��<+|�vlv_��'cv_�:�<� x��z� >lv	}�'cv_����<� x�����F �����3} +�v��:� � x��/���_v	} +�����'�	|�vWv_��=��_v��:�<� xX�/�!>1vz|�'cv��:� � x��/����<� x�����F �����z|<+�v��:� � x��/���_v/|<+�����'� 
 � ���z|!xP�z|!xX� ��{X� �v	} �����/.#F<��|�%�� �@��� )c���������F ���_��� )G��F�� C	��A �>��������F���;c��� )G��F ���<+v������	����vX�'�X�����>v:����������F �_�<+� x��#+� xX�#+� x��#+���c��C8)6+��|!x	� �	~����@Fc� )c�<+���� )G� )c������~����@F_� .	�<+>��� ) � .	������	� wz�'�� xX�#+

Q *_iB$ ) �D¼%d0{ �j('F%�bGS(#F%�bG &'F%�T�x�.-_Y%� ) ts��ABYzAB-0i!� ) *0&EF� AQ"%" ) �!AB��F%��(�&'F%�V D*0�%*_ �$% *_��&EF%�� #�WY%��-9" ) �Bh%-_�. �BR?&'F%��" ) �.+W*_�B$%(t('�.�.&'*_�!�%(.d > &t*_(�*_ #" ) �.('('*,+!�DF%�bG�GP��-0-P&'F%�



|!|Q¼ ������������	�
���� ���

−1.5 −1 −0.5 0 0.5 1
−0.5

0

0.5

1

1.5

� *B&��/)�� 032 ����6 �89<K ��9>=��`9 J � J!K5H'I�=@?LCNM_O �BI�=�J!;`9�
�J!O��/K,9 �

AB-_iB� ) *,&EF% GP� ) g (@�!��&EF%�x D�WY%�.-4" ) �!h%-0�� w^�AB��Y�*0&PF]AB(�" ) �b+!�.YT&'��GP� ) g +!� ) /kGP��-0-cR�� )*_�%��$% #� ) ABh%-0�tAB"%"�-_*_��AQ&E*0�!�%(.d�e?F�� ) ��*0(�F%�bG@�M+!� ) �%�bG  kAQ&'F%�� DAQ&'*_��AQ-fR��!$��%Y]AQ&'*_�!�gR�� )&EF%�D�x�.-_Y%� ) ts��ABY�AB-_i!� ) *0&'F% w±2&EF%�D�!�%-,/[���!��+B� ) iB���%�.� ) �.('$%-,& g �%�bGS��*0(mR�� ) (`& ) *0�.&'-0/���!��+B�ML�R�$��%�.&'*_�!�%(�*_���!���[H�� O Y%*_ #����('*_�B��HJ(C��� G ) *0i!F�&t�M&�AB-�d,^�{� ' ���OMd Q � ) & GP�[Y%*,· D�.�%('*0�!�]AB-f" ) �!h%-_�. D(.^4&'F%� ) ���MLN*_(`&m�ML�AB #"%-_�.(KY%$%�t&'�Sts����*_���%�!�zH`{! c ���O­^4&EF%AQ&��.+B���*_��&EF%��(`& ) *_�.&'-0/X�.�!��+!�ML���AB(C�B^�&EF����x�.-_Y%� ) ts��ABYoAB-0i!� ) *,&EF% ��AB��RJAB*0-9AB�%Y��.�!��+!� ) i!�&E�[AsY%��i!�.�%� ) AQ&E�V(C*_ #"%-_�­LXGSF%*_��F¢Y��N�.(��%�B&t*0�%Y%*0��AQ&'�kAj #*_�%*0 t$% ¶�QR?&EF%�kR�$��%�.&'*_�!��d
�K�%�mY%�N�.(x���B&2�M+!�.� g �%�bG *0Rf&EF%� ) ���MLN*_(`&E(xA#R�$%�%�M&E*0�!�s*0�V& G@��Y�*_ #���%(C*_�!�%(�R�� ) GSF�*_��F�x�.-_Y%� ) ts��ABY�G@� ) g (�R�� ) AQ��/X*0�%*0&'*yAB-fi!$%�.('(.d > &���$ )C) �.��&'-0/ ) �� DAB*_��(aAV �/W(`&E� ) /[GSF�/�x�.-_Y%� ) ts��ABYw*_(?(C�D(C$%���.��(C(CR�$%-�R�� ) ('�� DAB��/V" ) AQ�.&E*0��AB-r" ) �!h�-_�� #(�d

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

£�¤,£�¤+* ® © � 
 �%~-,a~ �´¨ ~�� ����© � ¨
. *_�%��A ) " ) �!i ) AB D #*_��i ) �.R�� ) (�&E�����B�%(C& ) AB*0��& �!"�&E*0 D*0��AQ&'*_�!��" ) �!h%-_�. D(.^BGSF%� ) �?hc�B&EFt&'F%��!hW�C�.�.&E*,+!��R�$%���.&E*0�!�#AB�%Yt&'F%�S��r�$]AB-0*0& /�AB�%Y�*_�%��r�$]AB-_*,& /��.�!�%(`& ) AQ*_��&E(�*0�t&EF%�?i!�.�%� ) AB-%�!"W·&E*0 D*0��AQ&'*_�!��" ) �!h%-0�� �HJ¼�d0{b�!OfA ) �@-0*_�%��A ) HJ� )  D� ) �9" ) �.��*_(C��-,/�A0/D���bOMd " R &'� ) �.-_*0 D*0�]AQ&E*0�!��BRf&EF%�m��r�$]AQ-_*0& /k���!��(C& ) AB*_��&'(�^%GP�a�!hN&�AB*0��&EF%�m('�#��AQ-_-_�.YV-_*0�%��A ) " ) �!i ) AB 

12 3 1R 3 8 12 ³ 1R ³ 8 <�<�< 8 12�3 1R 3 ;
"  D*0� »14 3 3 1R 3 8 14 3 ³ 1R ³ 8 <�<�< 8 14 3 3 1R 3 
¹
5 3 »14 ³ 3 1R 3 8 14 ³ ³ 1R ³ 8 <�<�< 8 14 ³ 3 1R 3 

¹
5 ³ »ddd ddd ddd ddd

14�6 3 1R 3 8 14�6 ³ 1R ³ 8 <�<�< 8 14�673 1R 3 
¹
5 6 »1R e [ V »

HJ¼%d½�!��O



� ���	��

����������� ����
��������!�X

�L��� |!| m
GSF%*_��Fw�!�%����AB�TG ) *0&'�m*_�V #� ) ���.�! D"%AB�.&S DAQ& ) *,L��%�B&�A�&E*_�B��^

�� : �� ;
"  D*0� »1� ��
¹

� »
�� [ V

<
HJ¼%d½�B¼�O

> R (C�! D�m�BR
&EF%� 1R e Y%�k�%�Q&x('AQ&E*0(CR /wA�('*0i!�s�.�!�%(`& ) AQ*_��&�^´�!�%����AQ�gA ) &E*,\]��*_AB-_-,/k*0��& ) �WY%$%�.�& G@�k�%�.G +QA ) *_ABh%-_�.( 1Rc¬e [ V AQ�%Y 1R��e [ V AB�%YjY������B D"c�!('� 1R e 5 1Rc¬e
;
1R��e &E�D\%&2&'F%�R ) AB #�.GP� ) g ABhc��+B�Bd � AB�%��*0iT*_��+!�.��&'��Yµ*_�z{� m {#AB����-0��i�AB��&aAB-0i!� ) *,&EF% w^4&'F%�#('*_ #"%-0�MLAB-_iB� ) *,&EF% w^�&E�D('�!-,+!�t" ) �!h%-0�� #(x�QR &EF%�aR�� )  H�¼%d �Q¼�OM^´GSF%*_��F[-0��Yw&E�VA ) ��AQ-
hc�N�B AQ�%Y

&EF%�PR�� )  DAQ&E*0�!���BR´����&E* ) �P�!"4� ) AQ&'*_�!��( ) �.('��A ) ��F�Y%�."]A ) &' D�.��&E(�AQ&l$%�%*0+B� ) ('*0&'*_�.(�d Gµ���%�bGY%� ) *0+B�2&EF%�x('*0 D"%-0�MLkAB-0i!� ) *,&EF% IAB�%YV*_-0-_$%(`& ) AQ&E�S*0&9GS*0&'Fk&EF��K D�WY%�.-4" ) �!h%-0�� R ) �! &'F%�
*_��& ) �NY�$%�.&'*_�!��^N('$%h�('���M&E*0�!�s¼�d0{!d½���!�w�!"4� ) AQ&'*_�!��( ) ��(C��A ) ��F�de?F%�[\ ) (`&s(`&E�."�*_(�&'F%�X*_��& ) �NY�$%�.&'*_�!���BRa('-_AB� g +QA ) *yABh%-0��(�� e ^2&'�¢& ) AQ�%(CR�� )  &'F%�
*_�%��r�$]AB-_*,& /[���B�%(C& ) AB*0��&'(t*_��HJ¼%d½�B¼�O�*_��&'�g��r�$]AQ-_*0& /��.�!�%(C& ) AB*0��&E(�dse?F%*_(a*_(�AB��F%*_�M+!�.Y¢h�/('�M&'&E*0�%i
	 5 �

;
� ��?^WAB�%YD&'F%�S*_�%��r�$]AB-_*,& /����B�%(C& ) AB*0��&9*0�jH�¼%d �Q¼�Ol('F%�bGS(9&EF]AQ&9&EF��u(C-yAB� g+QA ) *_ABh%-_�.(�(EA�&E*_(`R /�� e [ V d�e?F%*_(S-_��ABY%(�&'�#&'F%�m�%�.G���r�$%*0+QAB-0����&S" ) �!h%-_�. 

�� : �� ;
"  D*0� »1� �� 8 	 5 � »

�� [ V »
	 [ V

<

HJ¼%d½� m O

> &S*_(�GP� ) &'F�GSF%*_-0�K&E��*_��&E� ) " ) �.&S&EF�*_(?" ) �!h%-_�. hc�.R�� ) �m���!��&E*0��$%*_�%i�±�*0Rf�!�%�m�BRf&EF%��(C-yAB� g+QA ) *_ABh%-_�.(x*0(2�.� ) ��^4&EF��t��� )C) �.('"c�!�%Y%*0�%iV$%�%Y%� ) -,/N*0�%i�*0�%��r�$]AB-0*0& /T�.�!�%(C& ) AB*0��&E(K*0�oHJ¼%d½�!��OF%�!-0Y%(9GS*,&EF���r�$]AB-_*,& /!^�GSF%*_��FV*0 D"�-_*_�.(�&EF]AQ&PG@�KA ) �x�!�k&EF��2hc�!$%�%Y]A ) /D�BR�&EF%� ) �.i!*_�!�D�BRABY% #*_(C('*_h�-_��+QAB-_$���(@�QR ��?^N�.�! D"%A ) � Q *_iB$ ) �u¼%d��mR�� ) &EF%�x�ML�AB #"%-_�u*_�#&EF%�x*_��& ) �NY%$��.&E*0�!��d> �j&EF%*0(��ML�AB #"%-_�Q^��!�%�tGP�!$%-0Y[F]A�+!��R��!$ ) (C-yAB� g +QA ) *_ABh%-_�.(�^rAB�%YX('�M&'&E*0�%iV�!�%���QR9&'F%�� ��r�$]AB-]&'�a�.� ) ��i!*,+!��(9�!�%�u�BRc&EF%�SR��!$ ) -0*_�%�.( GSF%*_��F#R�� )  &'F%�uh4�!$��%Y]A ) *_��(��BR4&EF%� ) �.i!*_�B��BR�AQY% D*0('(C*_h%-0�?('�!-0$�&E*0�!�D"c�!*0��&'(�d e�GP�t #� ) �S-0*_�%�.(@A ) �x�Bh�&�AB*0�%��Y#h�/#-_�W� g *_�%i�AQ& 1R e�51V
R ) �! ¶&'F%�k*0�%��r�$]AQ-_*0& /X�.�!�%(`& ) AQ*_��&E(a�!� 1R e dgvx�.�%���k&'F%�k(C-yAB� g +QA ) *yABh%-0��(aAB�%Y�&EF%� ) ��AB-+QA ) *_ABh%-_�.(S"%-yA�/wA#+B� ) /g(C*_ #*_-yA )�) �!-0�B±P('�.&C&E*0�%ik�!���a��rW$%AB-
&'�k��� ) �Di!*0+B��(KA#F�/N"c� ) "%-yAQ�%�GSF%*_��F[��AB�[hc�t"]A ) &��BR�&EF%��h4�!$��%Y]A ) /g�BR�&'F%�t('�M&m�BR9ABY% #*_(C('*0h%-_��('�!-0$�&E*0�!�j"c�!*_��&'(�d > RG@���.�! th%*0�%�TH�¼%d � m Ou&EF��t& G@�T+!�.�.&E� ) (

���
 � 3 �AQ�%Y�	�
 � 6 *_��&'��&EF%��-_A ) i!� ) +!�.�.&'� )��
 �! r^ ) 5 1)28 ª[^W�MLW&E�.�%Y �� h�/#��� ) �!(�&E�a�!h�&�AQ*_� � 
 �! �^WAB��YDR�� )  Aa�%�MG� DAQ& ) *,L
� 
 � 6��  #R ) �! 1� AB�%Yk&'F%�2*0Y%����&'*0& /# kA�& ) * L��BR�(C*_�.�2ª��Dª[^�GP�2�Bh�&�AB*0�k*0�D&EF��2�%�MGm^ D� ) �K�.�! D"%AB�.&u�%�B&EAQ&E*0�!�

� : � ;
"  D*0� »

� � 5 � »� [ V
<

HJ¼%d½�	��O
" i�AQ*_�#('�.&C&E*0�%itAB��/D�BR�&'F%�2�.�! D"c�!�%�.��&E(�R e ��r�$]AB-´&E����� ) �t #��AB�%(�GP��A ) �u�!�VA�F�/N"c� ) ·"%-yAQ�%�uGSF�*_��FV��AQ��h4�2"]A ) &@�BR�&EF��2hc�!$%�%Y]A ) /D�BR�&EF��K('�M&?�BRfABY% #*_(C('*0h%-_�S('�B-_$�&'*_�!�%(.^�AQ�%Y('�M&'&E*0�%i 1) �.�! #"4�!������&E(���r�$]AB-4&'����� ) ��-_��ABY%(9&E��At�.� ) �%� ) ^N" ) �b+W*_Y%�.YV&EF%�KF�/W"c� ) "�-yAB�%�.(AB-_-�*0��&E� ) ('�.�.&�^QGSF%*_��Ft #��AQ�%(f&'F%� ) �� DAB*_��*_�%iS DAQ& ) *,L�AQR &'� ) Y%��-0�.&'*_�%iS&EF%�P��� )C) �.('"c�!�%Y%*0�%i���!-0$% #�%(�*_� � *_(�*0��+!� ) &E*0h%-_��AB��Y�&'FW$�(�&'F%��-_*_����A ) (`/W(C&E�. *_�¡HJ¼%d½�	��O2F%AB(�AT(C�!-_$N&E*_�B�
AQR &E� ) &'F%�2�.� )') ��(C"4�!��Y%*_�%i R e F]A�+!�2h4�.����(C�.&@&'�t��� ) �%d Q $ ) &EF�� )  #� ) �x*,R�&EF%*0(P(C�!-_$N&E*_�B�D*0(



|!| � ������������	�
���� ���
�%�!�N· �%��i!AQ&E*,+!�B^´*,&x*0(uAD��� ) �%� ) �!�w&EF%��hc�!$%�%Y]A ) /w�BRl&'F%��(C�.&x�BR�ABY� D*0('('*0h%-_��(C�!-_$N&E*_�B�%(�^AB�%YV&EF�$%(xA���AB��Y%*_Y]A�&E�KR�� ) &EF���(C�!-_$N&E*_�B�V�BR
&'F%�m�!"�&'*_ #*_��A�&E*_�B�k" ) �!h%-_�. sdQ � ) �!$ )  D�WY%��-f" ) �!h%-_�. H�¼%d,{�|!OSR ) �! � $%h%(C���.&'*_�!�X¼%d,{!d½��^4GP���%�.��Y[&E�V*0��& ) �WY%$%�.�R��!$ ) (C-yAB� g +QA ) *yABh�-_��(.± R �b^XR���^	R��xAB�%Y R��bd�e?F%��" ) �!h�-_�� �&EF%�.�shc���.�! #��(

H m » ¼ »
V » V » V » V O : � "  D*0� »����

{ { { V V V
;
{
;
{ V { V V

{ V V V { VV { V V V {

�
		� � 5 �

� �; m¼
�

����� »
R e [ V

<

HJ¼%d½� �!O

� F%�W�!('*0�%ikR�� ) �ML�AB #"%-_� R � 5 R�� 5 V -0��ABY%(x&E�VAB�[*0��+!� ) &E*0h%-_�a-_*_����A ) (C/W(C&'�� R�� ) &'F%�
) �. kAB*0�%*_��i�+QA ) *_ABh%-_�.(�^ ����

{ { V V
;
{
;
{ { V

{ V V VV { V {

�
		� �

� R 3R ³R��R��
����� 5 �

� �; m¼

�

����� » HJ¼%d½����O

GSF%�!(C��('�B-_$�&'*_�!�w*_(�HLR 3 » R ³ » R�� » R��­O 5 HJ¼ » ¼ » � » ��O [ V ^4AB�%YgF����%�.�t*_(S&EF%� ) *0i!F�&x$�"%"4� )��� ) �%� ) HJ¼ » ¼�O��B�k&EF%� Q *_i!$ ) �u¼%d �W^W&'F%�2*0��&'� ) ('���M&E*0�!���BR�&'F%�KF�/W"4� ) "%-_AB�%��(�R � 5 R�� 5WV d
GZ*0&EF��!$�&t-0�!('(��QRSi!���%� ) AB-0*0& /B^ G@�TAB(C('$% #�V*_��&'F%�V('��r�$%��-�&'F]AQ& � F%AB(tR�$%-_- ) AQ� g ^('*0�%�����B&'F%� ) GS*_(C�K&EF%� ) �m*_(��.*0&'F%� ) �%��(C�!-_$�&'*_�!�r^N� ) �B�%����AB�T�.-_*_ #*_�%AQ&E�u��r�$]AQ&'*_�!��(�R ) �! &EF%��-0*_�%��A ) (C/W(C&'�� *_�¡H�¼%d � ��O2GS*0&EF��!$�&���F]AB�%iB*_�%iV&EF��D(C�!-_$�&'*_�!��(�d`ts�B&E*,+QAQ&E�.Y�h�/[&'F%�

" ) �M+W*_�!$%(u*_��&'� ) " ) �.&EAQ&E*0�!�g�QRuHJ¼%d½�	��O�GSF%�.�j('�M&'&E*0�%i�(C�! D�����B D"c�!�%�.��&'(2��rW$%AB-f&'�k�.� ) ��^G@��*0��& ) �WY%$%�.� &EF%��"]A ) &E*,&E*_�B�%*_�%iP�BRW&EF%�����B-_$% #�%(��BRW&EF%�� DAQ& ) *,L � *_��&E��& GP�u"]A ) &'(�$%('*0�%i&EF%�x*_�%Y��MLk('�.&'( 6 5�� 5 3 » <�<�< » 5 6�� AQ�%Y º 5����Q3 » <�<�< » �  � 6�� ^ 6�� º 5�� { » | » <�<�< »*) � ^6�� º 5! ^]A#"%Yw"]A ) &E*0&'*%$&"D&EF('*)DA,+.-0/,L �21 $&3%45)6"�G�/879'*/%":+.$ �<; A#"%Y � Â ^
��= �� �?> � ³ <�<�< �  �� » �@;A= �� �<BDC �<BFE <�<�< �<BHG �� » � Â = �� � 2 C � 2 E <�<�< � 2DIKJ G �� »
A#"%YL79/8)6/83yA#-038M�GN'�A,3%79$PO%A#-0+9/8+./8$&"Q+EF5'*R#' 1 +.$&-07�^
� ;A= �


�

R BDCR BFEdddR BHG
� ���� » � Â = �


�

R�2 CR�2 EdddR�2SITJ G
� ���� » � ;U= �


� 2

BDC
2 BFEddd
2 BHG

� ���� » � Â = �


� 2
2 C
2 2 Eddd
2 2DIKJ G

� ���� <
> "V+EF(/87W"5'.GX"5$#+�A,+9/%$&"r^Y+EF5'?38/%"('�A#-ZO(-0$!i&-'A#) HJ¼�d �	�!OPh[' 1 $&)\'�7

� : ; � ; 8 � : Â � Â ;
" )\/%" »

�@; � ; 8 � Â � Â = � »� ; [ V »� Â [ V »
HJ¼%d½�c �O



� ���	��

����������� ����
��������!�X

�L��� |!| �
A#"%Y 79' +0+./8"%ig� Â '�r 4]A#3 +9$g��' -9$ 1 $&-0-9'�70O[$#"%Y(7 +9$gA 1 $&-0"('�- $BR +'F(' 70' + $BRSABY()\/%7079/0h(3%'79$&3845+./8$&"(7.^WO5-9$ R /_Y('.Y�+'F]A,+ �@; /%7V/8":R&'�- +./0h(3%'Q^2A#"�Y � � >; � [ V d e?F(/%7V$!h579'�- RQA,+./8$&")6$,+./8RQA,+9'�7 +'F('�RF$&3%38$bG�/%"%itY5'.\�"(/ +./8$&"�±�������	�
� � �	����

��

������� ��� � ��� ����� �"!#�%$ 6'& !)(+*,(-! & !,. & / �<; & ! &	0 1 �%23$ & *546�,.7( 098$:� �;(-!,!#<#= & (�$>� 8?1 �,=%$@<-2

� =BA � ;� ÂDC =EA � � >; �F C& !G=H(�4	46� 8 *,(-! & !I!#<-4KJL$ & < 09MON $ & !"( 0 ( 8�PQ& !,! & *546�;*,(-! & !I!#<-4KJL$ & < 0 . & / � [ V MR R +EF5' )?S,+.-0/,L �@; /87 /%":R&' -0+./0h(3%'Q^%G ' 1 S#" '�38/%)\/%" S +.'<+'F('*4(" g "($bG�"(7�� ; RF-0$&) +'F('O(-9$Bh(3%' ) H�¼%d½�c �OM^ 4(79/8"%iA+EF(' -9'�36S,+./8$&"�� ;!= � � >; H �UT � Â � Â O­^ GSF(/ 1 F 38'VSBY(7 +.$U+'F('"('.G O(-9$Bh(3%' ) WYX � ÂUZ\[ T " )\/%" »] � Â ¹ ^
»� Â [ V »

HJ¼%d ¼ V O
GSF('�-0' WYX = �

X
Â T � X ; � � >; � Â ^ [ = �

X ; � � >; � ^ ] = � �
>; � Â S#"�Y ^ = � �

>; � ^_S,"%Y
� S#"%� /_i 1 $#3%3%' 1 +9'�Y`S#3%3 +EF('*-0'�3%'TRaS#":+ r 4 S," +9/8+9/%'�7 /8"V+EF('*79/8)6O53%'ML6+,SQh(3%'ºb ] ^W X [ HJ¼%d ¼%{�O

ced ���gfh��ij

�lk�� � �	iIm � �onqprfh� � ��fh�	�g� � ��s
�%$tbu*%�U(v*,(-! & !�< / $:� �G4 &	0 �H(�27w92x<-yz 2{( PE|~}9M~���,� ( 098 46�%$ |~}9M�}9�%� *%�;$:� �e(-!,!#<#= & (�$@� 8 ! &	P w946�{��$�(�*546� M�N:/ ^ [ V ( 098 W [ V .$:� � 0 � ;U= ^ ( 098 � Â = V+& !;$	� ��!#<-4KJL$ & < 0 < / $	� �;4 &	0 �H(�2�w92x< z 2{( PE|~}9M~���,��M�Ifr���g� d9eO�('�h S#70/%7 b /877S��()\/%7970/_h(38'B^Y79/%" 1 ' ^ =�� � >; � [ V d R "vS��o�(/ +./%$#"�^ W [ V� $&-�SPO[$#/%":+u�����(/ 1 � 7HS,+./87C\�' 7 � � = � S#"o�w� [ V /%)\O(3%/8'�7 +x� S,+
�

X � = W X � ÂUZ\[ [ [ = � X A ^F C »���(/ 1 � 7{�($#��7 +H� S,+ +x�5'�-9'�/87 "($*$#+x�(' - 79$&3845+./8$&"e��/8+H� 79)?S#3%38'�- $BhW�0' 1 +./8R#' � 45" 1 +9/%$&"�^�S,"o��('�" 1 ' 1 $&" 1 3%4��('�7�+x�('*O(-0$Y$ � d��
eO�(' 70/%)\O(3%'3��S#30i&$&-0/8+x�5) h:M � S#"%� /_i /%7US��(/8-9' 1 +.'�� 70'VS#- 1 ��S#3%$#"%i +x�('L'5��i&'�7\$ �+x�('<79' +Z$ � S��()\/%7079/_h53%'W79$&3845+./8$&"(7N+9$e��"o�Q+H�(' 1 $&-9"(' -_���(/ 1 �V)\/%"5/%)\/_��' 7 +x�('@$BhW�0' 1 +./8R#'� 4(" 1 +./%$#"�� R +�7 +,S#- +.7O��/8+H�vS,"+Sa�()6/87970/_h(38'Kh S#70/%7�79$&3845+./8$&"`S#"o� /8+97�S#7970$ 1 /~S,+9'5� 79/%)\O(38'%�+,SBh53%'��-S#"��?+H�('�" 1 $&"(7 +.-04 1 +97 /8+9'�-HS,+./ R&'�3 M@"('%��S��()\/%7079/0h(3%' hoS#79/87 70$&3%4Y+./%$#"(7�S#"o�?79/%)\O(38'%�+,SBh53%'�7���/8+x� 70)�S,3%3%' -�S#"��?70)�S,3%3%' -[RaS#384('�7 $ � +H�(' $!hW�0' 1 +./ R&' � 4(" 1 +./8$&"�� 4(":+./83#+x�5' 79/%)\O(38'%�1 -0/8+.' -9/8$&" /%7 7xS,+9/%7{�('5��� e $ +.-HS#"(7 � $&-9) $&"(' 79/8)6O53%'%��+xSBh(3%'U/%":+.$�S#"5$#+x�(' -V$&"('a�W+H�('� $&3%38$#��/%"%i?+x�(' $&-9' ) /%7 4(70' � 4(3��ced ���gfh��i�

���� h��s
�%$_b *%��(�*,(-! & !,. º = � { »V¡V¡V¡M»*) �a¢ bU. U 
 b ( 098¤£ 
 º .¥ & $:�¦$:� �e(-!,!#<#= & (�$@� 8 ! &	P w946�{��$�(�*546�

ºb ] ^W X [ = £ 'U §#¨ ° §#¨ % © ¨ª § e ° §#¨ % © e« ° « % [ » ª 
 b ¢ � U � » ' 
 º ¢ �-£ � ¡¬ ¼o� ¼�|®­



|!| � ������������	�
���� ���
N:/ $	� ��!#<¤=H(�4	46� 8 w &	1 <-$ §V¨�� °��= V .Y$	� � 0��M 1b ± = b � �-£ �a¢ � U � & !e(�4�!#<?(¤*,(-! & !,.
� M $	� �Q=,<-232,�,!@w < 098�&	0 z 0 � ¥ ! &	P w946�{�?$�(�*546� & !

1
º

1b 1] �
^

�
W X

1[ = U '£ >^ Ã�� ^ Ã��^ Ã�� 	 Ã^ Ã��ª T ^�
 �^ Ã�� § e % T ^ Ã�� ^�
 �^ Ã�� © e T 	 Ã ^�
 �^ Ã��T�
 �^ Ã�� « % T ^ Ã�� 
 �^ Ã�� [ T 	 Ã 
 �^ Ã�� ¡¬ ¼o� ¼���­�Ifr���g� ���O�(' U ·D+x� 1 $&)\O $&"('�":+�$ � +x�5'?'�r 4 S,+./8$&"s� ; Z ] � Â = ^ /%7
R ¨ Z ,

%�� Â
§#¨ %�R % = © ¨ ¡

� /%" 1 '@+x�5'?O5/8R&$,+ §V¨ °��= V �o�N' 1 S#" 79$#38R&' +H�(/%7 '�r 4oS,+./8$&" � $#-8R´° � $&- £ 
 º �oS#"o� $��5+,S,/%"
R´° Z {§V¨ ° R ¨ Z ,

%�� Â���� °��
§V¨ %§V¨ ° R % = © ¨§V¨ ° » ¬ ¼o� ¼!¼�­

���(/ 1 � 1 $&-9-0'�79O $&"o�57*+9$V+x�(' £ · +H� 3%/%"5' /%"A+H�(' "('�� 79/8)6O(38'%� +,S��(3%' ¬ ¼o�½¼!��­%� �W' O(3~S 1 /%""!"($#� R´° � -0$&) ¬ ¼o� ¼!¼�­ /%":+9$ +H�(' ª ·D+x� 1 $&)\O $&"('�":+\$ � +x�('L'�r 4oS,+./8$&"z� ; Z ] � Â = ^ �ª 
 b ¢ � U � ���N'*$��5+xS#/%"
R e Z § e ° ��YT {§V¨ ° R ¨OT ,

%�� Â"��� °#�
§V¨ %§V¨ ° R % Z © ¨§V¨ ° �� Z ,

%�� Â���� °��
§ e % R % = © e »���(/ 1 �$� ' 1 $#)6' 7 S � +.'�- -0'VS#-0-xS#""!&/%"%!

R e T § e °§V¨ ° R ¨ Z ,
%�� Â���� °��

§ e % T § e ° §V¨ %§V¨ ° R % = © e T © ¨5§ e °§V¨ ° »���(/ 1 � 1 $&-0-9'�70O[$#"o�(7�+H�(' +H�(' ª · +H�A3%/8"('*/%" +H�(' "5'���79/8)6O53%'%�Q+,S&�(38' ¬ ¼o� ¼���­%� � /8)6/83~S#-038M��$&"('`S#3879$ $��5+xS#/%"(7P+H�('L3~S#7 +638/%"('V$ � +H�(' "5'�� 70/%)\O(3%'3� +,S��(3%'a� ���(/ 1 � 1 $&" 1 384o�(' 7\+H�('O(-9$ $ � ���
�O�('�$&-0'�) ¼o�,{ V S#383%$#��7W4(7<+.$6'VS#70/%3 M 1 $&)\O(45+9'GS "('%�279/%)\O(38'%�V+xS&�(3%' � -9$&) S6O(-9'­·R /%$&4(7W$&"('a�'�O�(' 79/8)6O53%'%� S#3�!&$#-9/8+H�() S R#$&/6�(7W+x�(' 1 $&)\O(45+xS,+./8$&" $ � 79/8)6O53%'%�Q+,S&�(38'�7W$ �3%/ +9+.38'<4(70'B±

��� |c�c�]{��	�c��� �c�z|���{/�W�W|�xW� �z|�{�� w����X��'_�|�vh��� | � ��� '��P�Wv	} � ���_� |1|�x)(�c�P�	} ���/D�x/} ��}_��wP{�|c}�x�� {��3� }�& �_�Xy�{z|��X�Wvcw_xzy�{z|c}�xk|�� w_x &/}�w_x����c�0DF�<+���P�'�y �z}_}P�'�]� |�x)(h��wzy � {��	�c{l{:�@�z��BP� �@��� ��� |�� � |!x |��3���]v	} �l� |!x*( �z|�{�� � ����� ����=_��c�/y �	� x��X�]� � x��h� w��P|!x��W{��	�]���	�X} ������ x��#+� xX�#+



� ���	��

����������� ����
��������!�X

�L��� |!|  
G ' '3�YO(3~S#/8"L'VS 1 � 3%/%"5'@/%"V+x�5'?70/%)\O(3%'3�¦S,3�!&$&-0/8+H�() 70'�O S,-xS,+9'�38Mc±

� �O�(' S,3�!&$&-0/8+H�() 70+9$&O(7OS,7 79$ $&"¦S,7N+x�5'@79/8)6O(38'%� 1 -9/8+9'�-0/%$&" � -9$&) �O�(' $&-9' ) ¼o�  /87$��Y+,S#/8"('5��� W [ V �o���(/ 1 � )6'5S#"(7Z+H�('*79$&3845+./8$&"¦� S#7'� '�'�" � $&4("o�r�
� R �O� $&- 79$&)\' £ 
 º �g�N'¤� S R&' « ¬ £ ­ i V � S#"o� / � § e ° ¹ V � $&-GS#383 ª 
 b � +x�5'�"+H�(' $��W�0' 1 +9/8R&' � 4(" 1 +9/%$&"U/%7<45" � $&4("��('5� � -9$#) � '�38$#��$&"U+x�5' 79'T+ $ � S��()\/%7079/ �(3%'O $&/%":+975�
S#7 $&"5' 1 S#" 79' ')S#7 � $&3%38$#��7�±<38' +m� Â ¬�� ­ �['Q�5'���"('�� �:MjR´° ¬�� ­ = � � $#-

� [ V � S,"o�SR % ¬�� ­ = VG� $&-!' 
 º ¢ �-£ � � �O�(' "j� Â ¬�� ­ [ V S#"o�
] � Â ¬�� ­ = � �


�

§ > °§ ³ °���§ 6 °
������ ¹ F ¹ ^ ¡

vW'�" 1 ' +x�5' O $&/%":+97g� Â ¬�� ­¦S#-0' Sa�()6/87970/��(38' � $&-`S#3%3 � [ V � �O�(' $&�W�0' 1 +./8R#'� 4(" 1 +./8$&" 1 S#"L+x�5'�"`�($#� 'TR&'�- �['*)?S��(' S#- �(/8+9-xS#-0/%3 M636S#- !#' "(' !�S +./8R#'��(70/%" 1 'W X � Â ¬�� ­ T [ = « ° � T [ T " T
q » � $&- � T "

q »S#"��+�(' " 1 '*+x�5'�-9'*/87 "($6)\/%"5/%) 4()`�
� �O�(' OoS#-0+9/ 1 453~S#- 1 �($&/ 1 ' $ �9£ S#"o� U /8" +x�('OS,3�!&$&-0/8+H�()�3%'5S��(7 +9$�S@"('���S��()\/%7079/ �(3%'70/%)\O(3%'3� +,S&�(38'�� �^ [ V ����/8+H� /%)\O(-0$�R#'5�Q$&�W�0' 1 +./8R#' T 1[ ¹ T [ �oS#7N$&"(' 1 S#"Q70'�'�S,7� $&383%$#��7�± +H�(' "('%� 1 $&)\O[$&"5'�":+.7@$ � ^ � $&- ª 
 b ¢ � U � S#-0' 1© e = © e T 	 Ã ^�
 �^ Ã�� ���5/ 1 �/87 �(/�!�!#'�-�+H� S#" $&-@'�r 4 S#3 +.$¤© e��hV � / � § e ° ¹ V � 79/8" 1 'Q© ¨ [ V S#"�� §V¨ ° � V � R �§ e ° � V � +x�(' " 1© e = § e ° ¬ 	 
^�
 � T 	 Ã^ Ã�� ­ [ V � �[' 1 S#4(70' U ��S#7 1 �($&79' " 704 1 � +H� S,+ +H�('-HS,+./8$G�_S#7W79)?S#383%'�7 + /%"V+H�(';S#3�!&$#-9/8+H�()`�
�W$ � � $&- +x�5'@$��W�0' 1 +./ R&'a���N'I� S R&' T 1[ = T [ Z 	 Ã 
 �^ Ã�� ¹ T [ �(79/8" 1 ' « ° iaV ��© ¨ [ VS#"�� §#¨ ° �aV ��S#"o�Q+H� 457Z+x�('@"5'��!$��W�0' 1 +./ R&'@/87OS,+Z38'VS#7 +OS#7 !&$Y$L�Q$&- �['T+9+.' - +x�oS#"+H�('*$&36�L$&"('a�

v�' -9'*/%7�S#"L/8)6O(38'�)\'�":+,S +./%$#"Q$ � +x�('*79/8)6O53%'%�¤S#3 !&$&-9/ +x�() /%" ��� �����  �±
vcwPxzy�{z|c}�x �X�/�	|��P�z�c�c��� (������ ����{���w�� %z�<+

 �(� "��P����� �	|��P�/���c� ��� �	} �z|�{���� ��{	�c��{z|!xX� ��|�{�� � �P|!�P�/�c�c�W{X� &/�c�

 �����	|��P�/���c��� (:����� ����{���w�� %/��+ |����/�c���3�'xP{/�a{��	� �P|����/�c�c� ��� �3} �/|�{��_� ��{X�c��{�|!x��

 �z|�{�� �]�/|��X�'x ��|��P�/�c���l{	��&/�c�hy�}�x��P|���{z|�x�� } v (������ ����{���w � x�� % � x��

 v/|�x��3� {��	� }��P{z|��/��� ��}_��wP{�|c}�x "
�'�_v/|!x�����w('_�	�<+
��� |c�c� �c� x���{���������=P��'�X��� )��<+|���v/|!xX��� � �@F�� ����=_�3�<+|�v ��� x���{���� |_��'�)�c�P�	} ���/DF��}_��wP{�|c}�x |�� w_x &z}�w_x������#DF�<+���P�'�



|B� V ������������	�
���� ���
~������P�P� �G|!x���{:��|_� " B���� | � ���P�<+����3|����z� +{:�	~5)<F �@;8) �@C8)<F�� xX�_�/���c{��X~5)<F �(;�) ��C )<F�� x��P�/��;'{:�@�z��A � �	~5)<F �@;8)a��C )<F�� x��P�:� ����B�� ����� �X�<+
%P� %/Cc{:������A�w����X��B�� ����� ���<+{:�@�z���c{:�@�z��B�� �@��� ���<+w��	~5)<F>��;8)a��C8)<F�� xX�_�/���'w��X~5)<F>��;�)W� C )<F�� x��P�/��;�� �@����~5)<F<��;�) � C8)<F��'x��_�/��A�w�������B�� ����� �X�<+w��F�����/; w�������B�������� ����+
� �	~5)<F �@;8) �@C8)<F�� xX�_�:��~5)�F>��;�)l��C8)<F�� xX�_�/���/���X~5)<F �(;�) ��C )<F�� x��P�:��~5)<F<��;�)W��C8)<F�� xX�_�/� "�"/"
;�� �X~5)�F �@;�) ��C )<F�� x��P�:� ����A�� ������~ )<F>��;�) � C8)�F�� x��_�z��B�� ����� ���<+
� �@����~5)<F<��;�)1� C8)�F�� x��_�z���/� ������~5)<F>��;�)W� C )<F�� x��P�/��B�� �@��� ���<+
� �	~5)<F �@;8) �@C8)<F�� xX�_�:� ��� �/;�� �X~ )<F �@;�)]��C8)�F�� x��_��� ����B�������� ����+
� �@��� ����� )�B�� ����� ���<+�P���:�����<+��:������� (����z�<+ (����z���_�#+�'�_v/|!x�����w('_�	�<+~��a� �
(0D � {� w %_��	�'wz�'�� x��#+� xX�#+

�O�('Z+x�5-9'�'�38/%"(' 7��[' � $&-9' +H�(' 1 $&)\)?S#"o� �	� w��'� �5/%79O53~S M +H�(' 79/8)6O(38'%� +,S&�53%'�7 !#'�"(' -xS,+9'5�S#"o�¦S,-9' � $#-N/83%3%4570+.-HS,+./ R&'�O(4(-0O[$#79'�7 $#"(38M���� $ 79'�' �($#��+H�('<70/%)\O(3%'3�?S#3�!#$&-9/ +x�() �N$&- g 7��� ' S#O(O538M /8+V+9$ +H�(' )\$L�('�3 O(-0$��(38'�) ¬ ¼o�0{b|®­ � -9$&) � 4"�(79' 1 +./8$&"�¼��0{®�½��� Q -0$&) +H�('-9' � $&-9) 453~S,+9/%$&"6/%" ¬ ¼o�½� �®­3���N'"�('%��"('?/%" ��� �����  
�P��~ ) ) ) �l�W�
;�) ;�) � ) �W�
) �l�l� ) �� ) �l�l� )!�#+

&X��~ 13+ ;�*3+2:#+�4��0+y ��~2*,+2:#+<�,+>�,+>�3+>�c�#+S#"o� +.$ 70+,S,-0+;��/8+x� +x�5'¤S��()\/%7079/ �(3%' �oS#79/87 70$&3%45+9/%$&" � $&4("�� /%" ¬ ¼�� ���®­%�h� '?�('��("('6+H�('79'T+.7 b S,"o� º +.$ � '
(P��~5) .!: 7��#+S�X��~ � *c�#+
G ' 1 S," "($#� 1 $&)6O545+.' +x�(' 1 $#-9-9' 79O $&"o�(/8"%! 79/%)\O(38'%� +xS&�(3%'a� +xS g '?S 38$Y$ g S,+?/8+5�gS,"o�+x�(' " 7 +,S#- + +x�('*70/%)\O(3%'3� S#3 !&$&-9/ +x�()w±
�������@Fc��(z�������@F����z�<+{������@Fc��(z����&%+wX�3y ���z�<D ;Xy � (/��DEA �����(Fc��(/��� ���@Fc��� �_�<+
%P�3y � (/�<D5A �����@F���(/����& �<+~ �a� �
(#D �a{� w %_�
�	|!�P�/�c�c�:� (:����� ����{���w � %/�<+



� ���	��

����������� ����
��������!�X

�L��� |B�N{

objective function

R >

R ³

R > R ³ R
�
R �R
�R �R��R��

� *B&��z)�� 032����_6
� ;\9�
_J!O��3K,9 
 MX9>=<9%CNM�98E�? O��3K,9�
 O 9�CNM�I	��A<IcD�K ��CLJ�� 9 O J!; �EFC�9��/E �

�O�('�S#3 !&$&-9/ +x�() 1 $&)6O545+.' 7 � -0$&)�+x�('�70+xS#-0+9/%"%! 70/%)\O(3%'3� +xS&�(38' +@� $?"('%� $&"5'�7YS#"o�P+x�5'�"70+9$&O(7�±
� � * � � : * � � : ) �
) � ) : ) � ) : * � ) :
. ) ;�) : . ;�) ;�) ) . ;8) ) *
: ) � � � ) � � � ) � �

7 ;�) ) � 7 ) ) 7 7 ) ;�) .� ;�: ;�) ;��/7 � : ;�) ;�.�: � : ) ;�.P�R "V+x�('���-070+�+,S&�53%'���� '?79' '?+H� S,+ +x�5'?-0'VS#3
£�¤,£�¤0¦ ,
	N��� ¯���
 �]�����t�%~�~ © 	W~����
�f� ��©�� � �
�O�(' 79/8)6O53%'%�GS#3 !&$&-9/ +x�()�/87tS R#'�- MP'�38' !�S#":+ )\' +H�($�� +9$*)�S#- 1 �)S#3%$&""!<+x�('�'��%!&'�7 $ � +H�('O[$#38M +.$&O ' �5'�7 1 -9/ �['��$�:M6+x�(' 38/%"('5S#- 1 $&"(70+9-xS#/8":+.7Z+.$#��S#-H�Q+H�(' "($L�('I��/8+H�Q+x�('<79)?S#3%38'�70+RaS#3%4('U$ � +x�(' $��W�0' 1 +9/8R&' � 4(" 1 +./8$&"�� �O�(' )6'T+x�($L� 1 S#"D�($#�N' R#'�-$�[' R&' -0M 703%$#� �IS,7/%383%4(7 +.-xS +.'5� /%"V+x�(' '3��S#)6O53%' /%" Q / !&4(-0'K¼o��� ��� � 3%'5S#-93 MQ/ +_� $#4(36� � '?)\$&-0' '��[' 1 +9/8R#'*+9$� $&3%38$#� S�)6$#-9' 70+9-xS#/ !®�:+ OoS,+x����S#7 /%"o�(/ 1 S,+9'5� �:M +x�(' �[$#36�"S#-9-0$ � �(� S#-9)?S#- g S#- � -0$&) +H�('" ��� ��� ' 3%3 . S&�57 -0' R#$&3%45+9/%$&"5/_��'��P3%/8"('VS#- O(-9$�!#-xS#)\)6/8"%!</8"��� ��B¼��®���('�")�('�O(-9' 79' " +9'5�S 79$ 1 S#3%38'5�V/%":+9'�-9/8$&- O $&/8" + )6'T+x�($L�¤���(/ 1 � O5-9' 1 /%70'�38M � $&3%38$#� '�� S )6$&-0'@70+9-xS#/ !®�:+ O S,+H�/%" +x�(' /8":+.'�-0/%$&-W$ � +H�('G�($&)?S#/8" � $&4("o�('�� �:MU+x�5' 1 $&"570+.-HS#/%":+975� /8"(70+9'VS�� $ � )6$ R /%"%!�S3%$&""! +x�(' �[$&45"o� S#- M¦S#7 +H�(' 79/8)6O53%'%��S#3 !&$&-0/8+x�5) �($Y' 75� " � '%�!M#'VS#-07 3~S,+9'�-5�Y" S#)\'�3 M /8"
�� ��c �� " ��� � � '�383 . S&�(7*$!�['�-0'5� SLO5-9$�!&-HS#) �:M � $&- � g � $&- 7HS#3%' � $&-#" ���  St /%383%/%$#"��
$ '�- M r 4(/ 1 g 3 M O(4"�(3%/ 1 �($&)?S#/8" R&' -970/%$&"(7P$ � 704 1 � /%":+.' -9/8$&- O $&/%":+ )6'T+x�($L�(7 � $&383%$#�N'5���79/8" 1 '@+H�('�/8- 1 $&)\O(38'%�Y/8+ M6/%7 O(-0$ R�S��(38M �['T+9+.' -Z+x� S,"L+H�('I�N$&-97 + 1 S#79' 1 $&)6O53%'%�Y/ + M $ � +H�('79/8)6O(38'%�¤S#3�!#$&-9/ +x�()`�
�O�(' � 4("o�oS#)6' ":+,S#3 /6�('5S $ � /8":+.'�-0/%$&-WO $&/%":+�)6'T+x�($L�(7@/87 �($#�N' R#'�-*"($#+<"('��m±�/%" S#"$&O5+9/%)\/_�VS +./%$#" O(-0$��(3%' ) ��/ +x�L'�r 4 S#38/8+ M 1 $&"(7 +.-HS#/%":+.7��

� ¬ �t­ T " )6/8"
�&% ¬ � ­ = V »



� � � ������������	�
���� ���
� ' 1 S#"L-9'�O53~S 1 '@+x�(' 1 $&"(70+9-xS#/8":+'� M¦S O '�"oS#38+ M � 4(" 1 +9/%$&"r� S#"o�V+x�5'�" 79$&3 R&'@+x�5'?45" 1 $&"W·70+9-xS#/8"('5�L$&O5+9/%)\/_�5S,+./8$&" O(-0$��(38'�)

� ¬ �t­?± = � ¬ �t­ Z ���� ¸_¸ � % ¬ �Y­ ¸0¸ ³³ T " )\/%" »� $&- 79)?S#3%38'�- S,"o� 70)�S#383%' - RaS#3%4(' 7N$ � +x�5'�O S,-xS#)\' +9'�- � �aV ���O�('WO '�" S#3 + M � 4(" 1 +./%$#")�N'4(79'�� �(' -9'\/%7 r 4oS��(-xS +./ 1 � �545+ +H�('�-0'�S#-0'6)?S#":M $#+H�('�-?O[$#7979/ �(/%38/8+9/%'�7����@"(' 1 S," 7H�($#�¬ 70'�' +x�('W'%�Y' - 1 /879' 7,­ +x� S,+t���(' " � 1 $#" R#'�- !&'�7 +.$���'�-0$ � -0$&) S&� $ R&'a�Y70$&)6' )\/%"5/%)?S<$ � �1 $&":R#'�- !#' +9$L79$&3845+./8$&"(7@$ � +H�(' 1 $&"(7 +.-HS#/%"('�� $&O5+./8)6/0�VS,+9/%$&" O(-0$��(3%' )+����" � $#-0+.45" S,+.' 38M/8+ /87�S#3%70$ O[$&7079/ �(3%'@+H� S,+ � � S#7�$#+H�('�-�7 +,S,+9/%$&" S,-0MQO $&/8" +97_���('�" � 1 $&":R&' - !&' 7�+9$#� '�-0$o�� /%)\/%36S#-93 M®�:/%"V+H�('*$&O5+./8)6/0�VS,+9/%$&"6O(-9$&�(3%' ) ��/8+H� /8"('�r 4 S,3%/8+ M 1 $#"(70+9-xS#/8" +97
� ¬ �t­ T " )\/%"
�	� ¬ �t­ [ V »� ' 1 S#" -9' O(3~S 1 ' +H�(' 1 $&"(7 +.-xS,/%":+ �:M+S � S,-9-9/8'�- � 4(" 1 +./8$&"���S#"o� +H�('�"U79$&3 R&' +H�(' 45" 1 $&"W·70+9-xS#/8"('5�L$&O5+9/%)\/_�5S,+./8$&" O(-0$��(38'�)

� ¬ �t­�± = � ¬ �t­ T �
6,
e - > 38$�! ¬{¬ �
� ­ e ¬ �Y­H­ T " )\/%" »� $&- 79)?S#3%38'�-YS#"o� 79)?S#3%38'�- RaS#3%45'�7 $ � +x�('WO S#-HS#)\' +.' - � � V � �O�('<38$�! �oS#-9-0/~S#- � 4(" 1 +./8$&"/%7�+x�(' $&"(' )\$&7 +@$ � +9'�"A4(70'5�����@"(' 1 S#"�S�!�S#/%" 7H�5$ � ¬ 70'�' +H�(' '3�5' - 1 /%79' 7,­�+H� S,+ ���5'�"

� 1 $&":R&'�- !&'�7V+9$���' -9$ � -0$&) S&�[$ R#'���79$&)\'U)\/%"5/%)?SA$ � � 1 $&":R&'�- !&'U+9$ 79$&3845+./8$&"(7\$ �+x�(' 1 $&"(7 +.-xS,/%"('�� $&O5+./8)6/0�VS,+9/%$&" O(-9$&�(3%' )+� �(45+;S&!�S,/%"A/ + /%7�S,3%79$VO $&7079/��53%' +H� S,+ � �oS#7$#+x�5'�- 70+xS,+./8$&" S#- M O $&/%":+.7 ���5'�" � 1 $#" R#'�- !&'�7 +.$���'�-0$o� Q / !&4(-0'?¼o� ���*7{�($#��7N+@�N$ 70/%)\O(3%''%��S#)\O(3%' 7 $ � +x�('\79'�r 45'�" 1 ' $ � 4(" 1 $&"(70+9-xS#/8"('5� O(-9$&�(3%' )67 $&"5'\$&�5+,S#/8"(7I��/8+H� +x�(' 3%$&!
� S#-0-9/%' - � 4(" 1 +9/%$&" � -9$#) S 1 $&"(70+9-xS#/8"('5�!$&"('Q± $&" +x�(' 3%' � +5� �N' ��S#":+U+.$�)\/%"(/8)6/0��'� ¬ R�­ = R 4("o�5'�- +x�(' 1 $&"(7 +.-xS,/%":+ R [ V �
S#"�� $#" +H�(' -9/ !®�:+ � ¬ �t­ = R ³ > Z R ³³ 4("o�(' -+x�(' 1 $&"(70+9-xS#/8":+ R > Z R ³³ [ �®���@"(' 1 S#" 1 3%'5S#-93 M 70'�'?/%"V+x�5'�79'?+@� $\'%��S#)\O(38'�7��($#� +H�(')6/8"(/%) 4()!$ � +x�5'N4(" 1 $&"(7 +.-HS#/%"('�� O(-0$��(3%' )���/8+H� +H�('N38$�!'� S#-0-9/%' - � 4(" 1 +9/%$&"eS#O(O(-0$�S 1 �(' 7+x�(' )\/%"(/8) 4() $ � +H�(' 1 $&"(7 +.-HS#/%":+?O(-9$&�(3%' )+� �O�(' !&-xS#O��(/ 1 7 $&" +x�5'6-0/�!®�:+*/%" Q / !&4(-9'
¼o��� �e� ' -9'?$��5+xS#/%"('�� � $&-ZRaS#-9/8$&4(7ZRaS#3%45'�7�$ � � ��/ +x�V+x�5'?)?S#O(38' 1 $#)6)?S#"o�(7
v%F���� )	
 .�C���.�
 .3+��� | F���v�; �Pw8A��_}'���@� ) C_��.�
 .�;8)c�<+�Pw�F��8)9+ �9)<F��'�/�P}�{/� ~<y_}�xP{3}�wX�c�/�_}�{X�������G| ���9)��P�#"�"2.����(.�� �3�_���<���F�P|���x�� )�;���)	
 .3��A_�����_{:� ��&�� � )�;�� )�
 .3�P�_� "/"�.
�@.0F��'�/�_} {:�F�����_{:� )�;c��)c� ��� )��P�#"�"2./� F�/�P}�{/� ~��z|����/�c��$_��� ��) � �@.	�<+
£�¤,£�¤0¥ ��� � 	�� ©�� � , �c©�� ��� 	 ��� � ���
" !&' "('�-0/ 1 /%":+9'�-9/8$&- O $&/%":+ )\' +H�($L� 4(79' 7�S � S,-9-9/8'�- � 45" 1 +9/%$&"@+9$ 1 $&":R&' -0+�S )6/8"(/%)\/_�5S,+./8$&"O(-9$&�(3%' ) ��/8+x� /%"('�r 4 S#3%/ + M 1 $&"570+.-HS#/%":+97</%":+9$¤S670'�r 4(' " 1 ' $ � 45" 1 $&"570+.-HS#/%":+<)6/8"(/%)\/_�5S�·+./8$&"AO(-0$��(3%' )67��r���(/ 1 � S,-9' +H�('�" 79$#38R&'�� +9$ !&' + �['T+9+.' - S#"o� � ' +9+9'�- S#O5O(-9$V�Y/%)?S,+./8$&"(7$ � +x�('*$&-0/�!&/8" S#3 O(-9$��53%'�)w±



� ���	��

����������� ����
��������!�X

�L��� � �B�

0

0.2

0.4

0.6

0.8

1

0.2 0.4 0.6 0.8 1
x

0

0.5

1

1.5

2

x2

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

x1

0

0.2

0.4

0.6

0.8

1

0.2 0.4 0.6 0.8 1

x

0

0.5

1

1.5

2

x2

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

x1

0

0.2

0.4

0.6

0.8

1

0.2 0.4 0.6 0.8 1
x

0

0.5

1

1.5

2

x2

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

x1� *B&��z)�� 032�����6
�\? ;_? O ?��F? ;cH����	��
��
� D�; �c9>=pCNMX9 A<I�;_EFCB=>J!? ;XC�������D�E�? ;cH CNM�9K,I H ��J�=�=>?,9>=!� D�;	A CN?,I�; 
 ?LCNM���������������������������� � I�;SCNM�9 K,9 � C ��J!; �
��� � 
!�
� ³ >#" � ³³ D�; ��9>=pCNM�9 A<I�;_EFCB=>J!? ;�C�� > " � ³³ �$� 
 ?LCNM CNM�9K,I H ��J�=@=@?,9>=!��D�;	A CN?,I�; J!; �%���&����������������� � I�; CNM�9 =@? H�M�C��



� �B¼ ������������	�
���� ���

#%$'&�(�)	*,+	-/.l03250X6 7:9<;�9>=@?NA�? ;�C�9>=>?,I�= � I�? ;�C O 9�CNM�I	�
Q $&- !&/ R&' " ��� � V�TU = VXT���(/83%' "($,+ 1 $&":R&' - !&'����"��g� ^¨ ��/8+H� � ¬ � ^¨ ­ �aVXT � 'a� !o��� ^¨ = ���¨

�
>7 +,S#- +./%""!U��/ +x�w� ^¨ � 1 $&)\O(45+.' S,"vS#O5O(-9$V�Y/%)?S,+.' )\/%"5/%) 4()

� ¨ $ � � ¬ � » � ¨ ­ T1 $&)6O545+.' � ¨ ¬ > � V 70)�S#383%' -N+x�oS#" � ¨ �7�� +5� 38/%) ¨ n o � ¨ = VXT � '�� !o� � ¨ ¬ > = V ¡ � � ¨ $&- � ¨ ¬ > = � ³¨g = g Z � T' "o�
�O�(' � $&383%$#��/%"%!P+H�('�$&-0'�) 7H�($#��7<+H� S,+<4("o�(' -@794(/ +,S&�53%' 1 $&"o�5/8+./8$&"(7���S,3�!&$&-0/8+H�() ¼o� ¼O(-9$L�(4 1 '�7�S � ' +9+9'�-�S#"o� � ' +0+.'�- S#O(O5-9$V�Y/%)?S,+./8$&"\+9$GS?O[$&/8":+N7HS,+./87 � M /%""! +x�5' ��-070+Z$#-H�(' -$&O5+9/%)?S#3%/ + M 1 $&"o�5/8+./8$&"(7 $ � +x�5'?$#-9/�!#/%" S#3 O(-0$��(3%' )+��!&/8R#'�" /%" �O�(' $&-9' ) ¼o�½¼��ced ���gfh��i 

��� � ����<-2�� ±3�5 " � ( 098�� ±�	  " � 6 $ ¥ & =,�`=,< 0 $ &	0 J <-J�!%4�
8�& � �%2x� 0 $ & (�*546�,. 46�%$ ¬�
 ¨ ­ e ± = � ¨� e ¬ � ¨ ­ ª = � » � »V¡V¡V¡M» ª » ¬ ¼o� ¼ m ­( 098 (-!,!%J P � $:��(�$ ¸_¸ ��� � ¬ � ¨ » � ¨ ­ ¸0¸ ³ ¹ � ¨ » ¬ ¼o� ¼���­¥ � �%2x� � ¨ " V (-! U "

q
."( 098 $	��(�$ � ¨ " � ¥ & $:�[� � e ¬ ���x­ ¥ � & =,��(�2x��4 &	0 �H(�2%4�
&	098 �@w � 098 � 0 $ / <-2 ª 
 � . $	� � !#�%$�< / (L=%$ &	1 �"=,< 0 !%$�2{( &	0 $	! (�$ ��� M ��� � 0 ��� !5(�$ & !��_�,!I$	� ��t2x!%$"<-2 8 �%2`<,w9$ &	P (�4 & $�
 =,< 098�& $ & < 0 !`< / ��� �,<-2x� P }9M�} .;( 098 
 ¨ " 
 . $	� � (-!,!#<#= & (�$@� 8s�( z 2H( 0 z � P J�4K$ & w94 & �%2x! M�Ifr���g� � . ' +�� �['*+x�(' 1 $&)\O(38'�)\'�":+<$ � � S,+2���V��S#"o�A38' +�� ¬ �Y­x± = � � ¬ �t­3� +H�('� S 1 $&�(/~S#" $ ��� � ��/ +x����� ¬ �t­?+H�('Q3%/8"('�7 � � e ¬ �t­ ��/8+x� ª 
 � S#"o��� � ¬ �t­?+H�('Q3%/8"('�7� � e ¬ �t­ ��/8+H� ª 
 ��� �NM6+H�('�S#70794()\O5+9/%$&"\+x� S,+��!� ¬ ���,­Y� S#7 � 453%3 -xS#" g �L� 'I�oS R#'@+x� S +/%" S "('�/ !®� �[$#-H�($ $��V$ � ���5�(+H�('*O(79' 4o�($ /8":R&'�-079'

� ¬� ¬ �t­�± = ¬ ��� ¬ �t­"��� ¬ �Y­ X ­ � > �!� ¬ �t­/%7�� ' 3%3��('��("('5���$#�$#�23%'T+&%���± = ��¬� ¬�' �3­ �k� ¬(' �,­ S,"o�)% � ± = V � R � +H�(' 70' +*�L/87�"($,+'�)\O5+ M®��4579/%""! +H�(' �('��("(/8+9/%$&" ¬ ¼o�½¼ m ­%���N' 1 S#" '�7 +./%)?S,+9'¸_¸ ¬ % ¨ ­ � ¸0¸ ³ = + , e � ��-/. Ã0 
2143 Ã6567 ³¹
� ¨ + , e � �8- >9;:=< �?>6@ ¾ 0 � 143 Ã 5 ¾ 7 ³= . Ã9;:=< �A>B@ ¾ 0 � 1C3 Ã 5 ¾ED

¸ � ¸¹ ³ . ÃGF ¾ � ¾9;:=< �A>B@ ¾ 0 � 1C3IH 5 ¾
¬ ¼o� ¼ �®­



� ���	��

����������� ����
��������!�X

�L��� ���
m� $&- U 3~S#- !&' '�"5$&4%!®�����W'�" 1 '�� � '*$��Y+,S#/8"L+9$�!&'T+x�(' -_��/8+x�+S#70794()\O5+./8$&" ¬ ¼o� ¼���­ +x� S,+¸_¸

��� ¬(' ¨ ­ T � X � ¬ % ¨ ­ � ¸_¸ ³ ¹ ¸0¸
��� ¬�' ¨ ­ T � X % ¨ ¸0¸ ³ Z ¸0¸ � X � ¬ % ¨ ­ � ¸_¸ ³¹ � ¨ Z ³ . Ã F ¾ � ¾9;:=< �A>B@ ¾ 0 � 1C3 H 5 = ± 1� ¨ ¡ ¬ ¼o� ¼ ��­

#�$#� ��79/8" 1 '!��¬� ¬�' ¨ ­"��� ¬(' ¨ ­ = ���o�N' � S R&'¸0¸ ��¬� ¬(' ¨ ­ ��� ¬�' ¨ ­ T ¬ % ¨ ­?� ¸0¸ ³ = ¸_¸ ��¬� ¬(' ¨ ­ ¬ ��� ¬�' ¨ ­ T � X � ¬�' ¨ ­ ¬ % ¨ ­?� ¸0¸ ³¹
�
¸_¸ � ¬� ¬�' � ­ ¸0¸ ³ 1� ¨ ¬ ¼o� ¼� �­� $&- U �(/�! ' "($&4%!®�r� R + +H�('�-0' � $&-0' � $&3%38$ ��7Z+H� S,+¸_¸ %�� T ¬ % ¨ ­ � ¸_¸ ³ ¹I¸_¸ ��¬� ¬(' � ­ ��� ¬�' � ­ T ��¬� ¬�' ¨ ­ ��� ¬�' ¨ ­ ¸_¸ Z ¸0¸ ��¬� ¬(' ¨ ­ ��� ¬�' ¨ ­ T ¬ % ¨ ­?� ¸0¸ ³S#"o�Q4579/%""! ¬ ¼o� ¼ �®­YS#"o� ¬ ¼��½¼� ®­ S#"o�Q+H�(' � S 1 + +H� S,+ ' ¨ " ' �����N' $��5+,S,/%" +H� S,+ % ¨ " %S#7 U "

q
� Q 4(- +x�(' -9)\$&-9'a� 1 $&":+9/%" 4(/8+ MQ$ � +H�(' !&-xSa�(/%' " +977S#"o� ¬ ¼o� ¼ ��­ /8)6O538M\+x� S,+

��� ¬�' � ­ T � � X ¬�' � ­6% = V »S#"o� 79/%" 1 ' � ¬�' ¨ ­ �1V)� $&- S#3%3 U � �N'G� S R&' � ¬�' �3­ [ V � Q /8" S#3838M®�Y+x�('"�('���"5/8+./8$&" $ � % ¨/%" ¬ ¼o�½¼ m ­ !&/8R#'�7 � e ¬�' ¨ ­ ¬ % ¨ ­ e = � ¨ »S#"o�¦��/8+H� % ¨ " %����N'?$��5+,S,/%"
� e ¬(' � ­ 
 e = V »���(/ 1 � 1 $#" 1 384o�('�7 +H�('*O(-9$ $ � ���R + /%7P-9' )�S,- g S&�(38' +x� S +P+x�(' !&' "('�-0/ 1 /%":+9'�-9/8$&- O $&/%":+P)\' +H�($L�\S,3%79$ 1 $&)\O(45+.' 7)S#"'�7 +./%)?S,+9' � $&- +x�(' . S&!&-HS#"%!&'�) 4(3 +./8O(3%/8'�-97��®S#7 7{�($#��"Q/%"P+x�5'WO5-9' R /8$&4(7 +x�(' $&-9' )+�&GD�5/%3%'+x�(/87 +x�(' $&-9' ) '�7 +,S&�(38/%7{�('�7 S � S#79/ 1�1 $&":R&' - !&' " 1 '<-9'�704(38+ � $&- +H�(' !&'�"(' -9/ 1 /8":+.'�-0/%$&- O $&/8" +)6'T+x�($L���&+H�('�-0' S#-0'�79' R#'�-HS#3[/879704('�7 +x� S +N"5'�'5�\+.$ �['7S����(-9' 7979'�� +.$?)?S g ' +x�5/%7YS?4579' � 453S#3�!#$&-9/ +x�()w±

�®� " � 4("o� S#)\'�":+xS#3 O(-9$��53%'�) /8" +H�('¤S#3 !&$&-0/8+x�5) /%7*+x�oS,+ +H�('��W'�7079/~S," $ � +H�(' 4("W·1 $&"(70+9-xS#/8"('5� O(-0$��(3%' ) +.$ � '*79$&3 R&'5� /%"L'5S 1 �U/ +.'�-HS,+./8$&"Q/87 �[' 1 $&)\/%"%! )\$&-9' S,"o�)\$&-9'P/83%3 · 1 $#"o�(/8+9/%$&"5'5�+S#7@+x�('US,3�!&$&-0/8+H�() O(-9$�!#-9'�7079' 75� �@"(' 1 S#" 7{�($#� +x� S + /8+971 $&"o�(/ +./%$#"\" 4() �[' - /87 O(-9$#O[$&- +./8$&" S#3 +.$ >. Ã ���O�('�/%383 1 $#"o�(/8+9/%$&"5/%"%! /87 ' R /6�(' ":+ � $#-+H�(' '3�oS,)6O(38' $&" +H�('6-0/�!®�:+?/%" Q / !&4(-9'�¼o��� ���
���(' -9'6+H�(' 1 4(- R�S +.4(-0'6/87 � ' 1 $&)�·/8"%!V'%� +.-0'�)\' /%"A+H�('G�(/8-9' 1 +./8$&"v���(' -9'P+x�5' )6/8"(/%) 4() /%7@7>r 4('�'
	�'5� +.$#��S#-H�A+H�('
� $&4("o�oS#-0M��o���('�-0'VS#7W/%"V+x�5'?$,+x�(' -7�5/%-9' 1 +9/%$&"�� +x�(' 1 4(-0RaS,+94(-9'?-9' )�S#/8"(7Z70)�S#383��

� � " "($#+x�5'�-W/%)\O[$&- +,S#":+ O5-9$��(38'�) /87 +x�('?70+xS#-0+9/%"LO[$#/%":+ ' ^¨ ����79/8"%! ' �¨
�
> 1 S#" � ';SR#'�-0M 45"(3%4 1 g M 1 �5$&/ 1 '�� 79/8" 1 'P$#"(' 1 S#" 7{�($#� +x�oS,+ � -9$&) +x�5/%7@O $&/%":+5�
S #�'�� +9$&"7 +.'�O �[' 1 $&)\'�77S#7 M )6O5+9$#+./ 1 S#3838M\/%" � 'VS#70/��(38'@/ � � ¨ ¬ > i >³ � ¨ �

�O�('�70' +@� $ O(-9$��53%'�)\7 1 S#" �($#�N' R&' - �['GS��o�(-0'�7970'5� 4(70/%"%!¦S6O[' -0+.45- � S,+9/%$&"vS#- !#4()6' ":+/%" +x�5'6$&OY+./%)?S#38/8+ M 1 $&"o�5/8+./8$&"(7��
���5/ 1 � 38'VS��57?+9$ +H�('6O $#� ' - � 4(3 1 36S#797?$ � O(-9/8)�S#3 ·@�(4oS#3/%":+.' -9/8$&-NO $&/8" +N)\' +x�5$��(7 ��/8+x� �[$#+H�V'%� 1 ' 3%38'�":+Z+x�5'�$&-0' +./ 1 S#3�S#"o�VO5-xS 1 +./ 1 S#3 O(-9$&O '�- +./8'�75�



��� � ������������	�
���� ���
��¤���¤�� � 	���� 	 ����©	�%¯�
 � � � � � �b©
� , � �´¨ � ������©��f¨� '�r 4(' ":+./~S,3 r 4 Sa�(-xS,+9/ 1 O(-9$&!&-xS#)\)\/%"%! ¬ ��� � ­)S#-0' )\' +H�($L�(7\+9$ 70$&38R#' $#O5+./8)6/ 	VS,+9/%$&"O(-9$&�(3%' )67h��/8+H� '�r 4oS#3%/ + M ¬ $&- 79$&)\' +9/%)\'�7 /%"('�r 4 S#3%/ + M�­ 1 $&"(70+9-xS#/8":+.7 � S#79'��P$&" . S&!#-xS#"%!#') 4(3 +./%O53%/%' -97�� �O�(' !&' "('�-HS#3 )6/8"(/%)\/ 	5S,+./8$&" O(-9$&�(3%' )

� ¬(' ­ " )\/%" � ±	�  "$� »� ¬(' ­ = V � ± �! #"$� 6 »
¬ ¼o� m V ­� S#7Z+H�(' . S�!&-xS#""!&/~S#" � ¬�' » %t­ = � ¬�' ­ T � X ¬(' ­6% ¡

�O�('*70M 70+9'�) $ � ��-97 +W$&-H�(' - $&O5+9/%)?S#3%/ + M 1 $&"o�(/ +./8$&"(7
��� � ¬�' » %Y­ = ��� ¬�' ­ T ¬ � � ¬(' ­H­ X % = V� ¬(' ­ = V ¬ ¼o� m � ­� S#7Sª Z ) '�r 4 S,+./8$&"(7 � $&-?ª Z ) 45" g "($#��"(7@/%" ' S,"o� %_� �W79/8"%! #W'�� +9$&"(7W)6'T+x�($L�+.$ 1 $#)6O(4Y+.' S#"+S#O(O(-0$V�5/8)�S +.'@70$&3%45+9/%$&"L$ � ¬ ¼�� m �#­%���N'*$��5+,S,/%"V+x�('*/ +.'�-HS,+./8$&"A ' ¨ ¬ >% ¨ ¬ > C = A ' ¨% ¨ C T���� ¬(' ¨ » % ¨ ­ T � � ¬�' ¨ ­ X

� � ¬�' ¨ ­ V � A ��� � ¬�' ¨ » % ¨ ­� ¬(' ¨ ­ C »���('�-0' � ¬�' » %Y­g�(' "($#+.' 7 +x�(' ��' 7970/~S#"U��/8+H�P-9'�70O[' 1 + +.$ ' $ � +H�(' . S&!&-xS,"%!&/~S,"�� �O�5'�-9'­·� $&-9'a�LS,+ '5S 1 �V/8+9'�-HS,+./8$&" $ � #�'%� +.$&"57Z)6'T+x�($L��� $&"(' � S#7 +.$ 70$&38R#'W+H�('<38/%"('5S#- 70M 70+9'�) $ �'�r 4 S,+9/%$&"57
� � ¬�' ¨ » % ¨ ­ T � � ¬(' ¨ ­ X
� � ¬(' ¨ ­ V � A�� '� % C = T A ��� � ¬(' ¨ » % ¨ ­� ¬�' ¨ ­ C ¡

�O�(/%7 7 M 70+.' ) 1 S#" 'VS#70/%3 M � '*70M )6)\' +9-9/ 	�'5�r� � M���-9/8+9/%"%!P/ +�/%"Q+H�(' � $&-9)
� � ¬�' ¨ » % ¨ ­ � � ¬�' ¨ ­ X
� � ¬(' ¨ ­ V � A � 'T � % C = T A ��� � ¬(' ¨ » % ¨ ­� ¬�' ¨ ­ C »S#"o� �('�" 1 'V$&"(' 1 S#" 4579'¤S � �($&3%' 7 g M �(' 1 $&)6O $&70/8+./8$&" +.$U70$&38R#'Q/8+5� / � +x�5' )?S,+.-0/ � /87O[$#79/8+9/8R#'��('%��"(/8+9'�� $&-QSA)\$L�(/l� 1 S,+./8$&" +x�(' -9'�$ � � / � +x�(' 70M 70+9'�) /%7 /%"o�5'���"(/ +.'a� R � +H�('70M 70+9'�) /%7W3~S#- !&'"S#"o�U70O S#-079'�� $&"(' � $&4536�A4(70' � $&"��04"!�S,+.'�� -xS��(/8'�":+.7�/%"L+x�(' O[$#79/8+9/8R#'�('��("(/8+9' 1 S#70'��9S#"o�jt R # �� � $,+x�(' -{��/%70'��

�NMV3%/8"('VS,-9/8+ M����N'*$��5+,S,/%" � -9$&) +x�('���-070+WO S#- +W$ � +H�('*70M 70+9'�)`�
� ¬(' ¨ » % ¨ ­ � ' T � � ¬�' ¨ ­ X � % = T ��� � ¬�' ¨ » % ¨ ­ = T ��� ¬(' ¨ ­ Z ¬ � � ¬�' ¨ ­{­ X %"! »S#"L'�r 4(/ R�S,3%'�":+ � $&-0)+�

� ¬(' ¨ » % ¨ ­ � ' T ¬ � � ¬(' ¨ ­{­ X ¬ % ¨ Z � %Y­ = T ��� ¬(' ¨ ­ »S#"o�¦�(' " 1 'I��/ +x� +H�(' "('%�!RaS#-0/~S&�(38' +% = % ¨ Z � %��Y+x�5'@70M 70+9'�) /8" #�'%� +.$&"57 )6'T+x�($L�/%7�S#3879$P'�r 45/8RaS#3%' ":+W+9$
� � ¬(' ¨ » % ¨ ­ � � ¬(' ¨ ­ X
� � ¬�' ¨ ­ V � A�� 'T +% C = T A ��� ¬(' ¨ ­� ¬�' ¨ ­ C » ¬ ¼o� m � ­



� ���	��

����������� ����
��������!�X

�L��� ��� �

���(/ 1 �?��/%3%3 � '<4579' � 453 3~S +.'�-�� Q /8" S#3838M®�:$#"(' �N$&4(3l� $ � +9'�"Q4(70'�S#"�S#O(O(-0$#�Y/8)�S,+9/%$&" b ¨ $ �+x�(' �W'�7970/~S#" � ¬(' ¨ » % ¨ ­3� S#"o�L+x� 4(7�70$&38R#'*+H�('*70M 70+9'�)
� b ¨ � � ¬(' ¨ ­ X
� � ¬�' ¨ ­ V � A � 'T +% C = T A ��� ¬�' ¨ ­� ¬�' ¨ ­ C ¡ ¬ ¼o� m � ­R � b ¨ /%7 /%":R&' -0+./ �(3%'a�Y$#"(' 1 S#"V79$&3 R&' ¬ ¼o� m � ­ �:M 4(70/%"%!eS � 1 � 4(- 1 $&)\O(3%' )6' " +�S#O(O5-9$�S 1 �r�� < ¥ � �%2,� &	0 (�4	4
$	� & ! 8 <#�,!;$	� � 0 ( P � ����� =,< P � / 2x< P � � $ 4("��('�-070+,S,"o�U+x�5/%75�� '<"('�'��L+9$ 1 $#"(79/l�('�- +H�('sr 4 S��5-xS,+9/ 1 O5-9$�!&-HS#)\)6/8"%!*O(-9$��53%'�) ��/8+H�Q3%/8"('VS,- 1 $&"(70+9-xS#/8":+>³ « X b ¨ « Z « X ��� ¬�' ­ " )\/%" » ¬ b ¨ ­ X = b ¨ »

� � ¬(' ­'« = T � ¬(' ­ ¡ ¬ ¼o� m ¼�­R � b ¨�� � ¬�' ­%�Y+x�(/87W/87�S r 4oS��(-xS +./ 1 )\$L�('�3 $ � +H�('*)6/8"(/%)\/ 	5S,+./8$&"6O5-9$��(38'�)
� ¬(' Z «�­!" )6/8" »79/8" 1 ' �:M ��S M 38$&- '%�YO S#"579/%$#"��o� ';� S R&'

� ¬�' Z «�­ = � ¬�' ­ Z « X ��� ¬�' ­ Z �� « X b ¨ « Z ¡V¡5¡��/8+H�+SP38/%"('5S#-OS#O(O5-9$V�Y/%)?S,+./8$&"Q$ � +x�(' 1 $&"(70+9-xS#/8":+
� ¬�' Z «L­ = V »79/8" 1 ' �:M ��S M 38$&- '%�YO S#"579/%$#"��o� ';� S R&'

� ¬�' Z «�­ = � ¬�' ­ Z ¬ � � ¬�' ­H­ X « Z ¡V¡5¡�»���(/ 1 � )6'5S#"(7_S,"¦S#O(O(-0$V�5/8)�S +./%$#"6$ � $&4(- $#-9/�!#/%" S#3�O5-9$��(38'�) ¬ ¼�� m V ­%���O�(' . S�!&-xS#""!&/~S#"� $&-Z+x�5'?)\$L�('�3 ¬ ¼o� m ¼�­ /87�	� ¬ « » +%Y­ = �� « X b ¨ « Z « X ��� ¬(' ­ T ¬ � � ¬�' ­ Z � ¬�' ­{­ X +% »S#"o�V+x�5' �(-970+W$&-{�('�-�$&OY+./%)?S#38/8+ M 1 $#"o�(/8+9/%$&"57�S#-9'b ¨ « Z ��� ¬�' ­ T � ¬ � ¬(' ­H­ X +% = V
� � ¬�' ­C« = T � ¬�' ­ »���(/ 1 �?/%7 O5-9' 1 /%70'�38M<+x�(' 70M 7 +.'�) ¬ ¼o� m � ­ 79$&3 R&'��eS,+ '5S 1 � / +.' -xS,+9/%$&" �:M!#�'%� +.$&"57 )\' +H�($��57S#O(O(38/%'��U+.$Q+H�('G��-97 +*$&-H�5'�- $&O5+9/%)?S#3%/ + M 1 $&"��(/8+9/%$&"(7�$ � +x�('P$&-0/�!&/8" S#3 O(-0$��(3%' ) ¬ ¼o� m V ­%�O(-9$ R /6�5'5� b ¨ /%7)S#" S,O(O(-9$V�Y/%)?S,+9/%$&" $ � +x�(' ��' 7970/~S#"�$ � +H�(' . S�!&-xS#""!&/~S#"r� S,"o� "($,++x�(' $����0' 1 +./ R&' � 4(" 1 +./%$#" $&"(38M�� �@"(' 1 S#" +x�5'�-9' � $&-9'V/8":+.'�-0O(-9'T+ #�'%� +.$&"(7 )\' +H�($���S,7S )\' +H�($L� 70$&38R /%""! S 79'�r 4('�" 1 'A$ � r 4oS��(-xS +./ 1 $&O5+9/%)\/ 	5S,+./8$&" O(-0$��(3%' )67G��/ +x��3%/8"('VS#-1 $&"570+.-HS#/%":+975�����(/ 1 � '%�YO(36S#/%"57 +x�('U" S#)\'A79'�r 45'�":+./6S#3 r 4 S��(-HS,+./ 1 O(-9$&!&-xS#)\)\/%"%!o� "

!&'�"5'�-9/ 1 ��� � )\' +x�5$��L/%7Z+H� 4(7 !#/8R&' " � M
#%$'&�(�)	*,+	-/.l032 �_6 7:9<;�9>=@?NA�? ;�C�9>=>?,I�= � I�? ;�C O 9�CNM�I	�



��� � ������������	�
���� ���

Q $&- !&/ R&' " ' � S#"o� % � TU = VXT���(/83%' "($,+ 1 $&":R&' - !&'��1 $&)6O545+.' b ¨�� � ¬�' ¨ » % ¨ ­ T « ¨ = S,- !&)\/%" À ^�� 	 � ��� 1C3 Ã 5 À - � � 143 Ã 5 >³ « X b ¨ « Z« ��� ¬(' ¨ ­ T' ¨ ¬ > = ' ¨ Z « ¨ Tg = g Z � T' "o�
�O�(/%7 )\' +x�5$���/%7 79/8)6O53%' S#"o� � S#7 +�± / � b ¨ = � ¬�' ¨ » % ¨ ­%� +x�(' " 1 $&":R&'�- !&'�" 1 'A/874(38+9/%)?S,+.' 38M r 4 S��5-xS,+9/ 1 S#7 /%" #W'�� +.$#"(7�)\' +H�($L���R � +H�('Z4("��('�-038M /%"%!<O(-9$��53%'�) � S�� �[' '�")S#"P$&O5+9/%)\/ 	5S,+./8$&"*O(-9$��53%'�) ��/ +x�P/%"5'�r 4 S#38/8+ M1 $&"570+.-HS#/%":+975� +x�('\794%�5O(-9$��53%'�) /8" +H�(' !&'�"(' -9/ 1 ��� � S,3�!&$&-0/8+H�()��N$&4(3l� 70/%)\O(38Mv� S R&'+.$ � '?-0'�O(36S 1 '�� � M`SP704%�(O(-0$��(3%' ) $ � +x�('*$ � +x�5' � $&-0)>³ « X b ¨ « Z « X ��� ¬�' ­ " )\/%" » ¬ b ¨ ­ X = b ¨ »

� � ¬(' ­'« [ T � ¬(' ­ ¡ ¬ ¼o� mcm ­
� $P$��Y+,S#/8"¦S )6$#-9'<-0$��(4(7 +�)6'T+x�($L���Y$&"('�S����(7 /%" !&' "('�-HS#3�S 38/%"('�79'5S#- 1 �L)\' +x�5$����

' ¨ ¬ > = ' ¨ Z �
¨ « ¨ »S#"o�L$&"(' 1 �($ $&70'�7�+x�('*3%/8"('@70'VS#- 1 �UO S#-HS#)\' +.' - � ¨ 704 1 � +H� S,+7S O[' " S#38+ M � 4(" 1 +./%$#"

� ¬�' » � ­@± = � ¬�' ­ Z �� ¸_¸ � ¬�' ­ ¸_¸7xS,+9/%7���'�7 S 1 -9/ +.'�-0/%$&"L$ � 794�/ 1 /%'�":+ �(' 1 -9'VS,79'�� " 7 S,"vS#3 +.' -9" S,+9/8R#'���$&"(' 1 S," S#3879$\4(79'"S+.-04(70+W-9'�!&/%$#" S#O(O(-0$�S 1 ���
�
	�� � ��
	��
�� $ �

� ��
 ����� ���'���
� ���������������! #"%$'&�()(*&��,+.-�/102�43p66587)(:9;�=<��=>@?�A�B�C2DFE*GIH:GIA�JLKNMFO6PQJRKNMTSUJ:MNV=K,W'B�HYX2V�Z�V�[\G�]_^

C`GIPQJbabJbGIK2>;c%d��!ef-�6g�	hi5%62j!d#c2k 62emlonqp 6�r*/1(6s%>2t	/�6,u�>2j!��vw��xy9z�=< ��{�|'u�6
�~} ���o7:�=<�<��T�U&�(�+,7�&��,+�lo+��U&I<\+���/1 ����=<�>�?�A�B�C2D�E*GIH�G�AQJRKNM4�!GIX`Kg�'P��=GIA.E�VwHRHYX`H:BIA���B��IJbG�>

k�/1x�"2���#�=<\ qe�&I��0��2�	","2(�7)vI�%r*/1(��#��{%>2t	/��#� �`>2","m{�����{1�N> ��{�{��`�
� �����y�U58&�x� #��&��2+�����3	&�$���>��UK�aRD`V��;A�V���X2VwKg[� ¢¡�P\P�J�M1K,]�VwK2a_JRK¤£.G�¥wJRH�VT¡!X�a�GI]�B�abJb[

¦ VwH�V�C2D`GIKzVy§, 'P�a¨V=]_PQ>g7)�T��<�/`vI��/�©ª58h�«8�UlUkq«�ef| } >2","¬� ���1{�� ����s%>���{�| } �
� uI�­-�7��`�¨®¯&I/.p!&I/°&��,+±3	&I"20,&%²��(!j	/�<Q����>¯§2abX,�I �G��³?qV=KzV=abJ´[µ§zV�B�A�[=Dm�wG�A�aRD`V���A#V\�=X2VwKz[= 

¡�P\P�J�M1K,]�VwK2a,¶UA#G�¥=H:V=]_>��	<���7:·2v=7)&�(�l�$�/1(�����7�/1�¯lª��<\/�"z��&��_k�/1��©R�=<����,vw��>1c%",<\7��,���=<#��r*�=<\(�&I��>
","�� � � ����u�u�> ��{�{�¸%�



���������
	���
 �����

� s����y� ®¯��²&�()(�x�&��,�8&��,+¯�y���8�,��(�(�x�&�(���>�§gGIH W JRKNM¯aRD`Vª�;A�V��=X2V=Kg[= q¡8PQPQJ:M�K,]�V=K2a,¶UA#G�¥wH�Vw]��*JbaRD
§,JR]�X`H�B�a¨V\�!¡8K,KzV�B�HYJRKNM�>�lo(:��vw�#<�/1x�&I�1���=��7)vUk�/1x�"2&I��7:927�()7:����>�k�/1��©R�=<����,vw�U�ª��92()7�v=&I��7:/1�¯t	/
��{�¸%>gd lolq�

� ¸����y���8����(�(�x�&�(���>*���*®¯��²&�()(�x�&��,��>*�!�ªe¤²�,(�(:�=<�>ªS���[=J�VwK2a@��A#V\�=X2VwKg[� �¡8PQPQJ:M�K,]�V=K2a��*JbaRD
§,JR]�X`H�B�a¨V\� ¡8K,KzV�B�HYJRKNM�>8�!���#���,�2&� �&��,+ ��<\/�"2&I�1&I��7:/1��>¯k�/1��©R�=<����,vw�4�o��92(�7�v=&I��7�/1�±t	/
u����N>gd lol$��{�{�s%�

� � ��n6��&�0�/%/1�­�i&I<���&��,+ kU0,&I�����Nh��=��>�¡UC1CgH J´[\B�abJ´GIKµG#�!aRD`V�?�A�BQCgD¢E*GIH:GIA�JLK%My¡!H~M�GIA�JbaRD�] a�G
aRD`V8��A#V\�=X2VwKg[� _¡�P\PQJ:M�K2]�V=K2a6¶�A�G�¥=H:V=]�>g-�/1��<Q�,&�(z/�©���0��y«!";�=<\&I��7�/1�, o3@�� #��&I<\vQ0�c%/`v=7:�=���
/�©*-1&I"2&��¬>�r*/1(´� ��{%>gt	/�� } >g-��,��� ��{�{�¸%�

� |���py�@j_�8c`7)x�/1��>¯¶qBIAwabJRabJ´GIK,JRKNM G�� O�K�PwabAQX,[�abX`A�V���¶UA#G�¥=H:V=]yP��=GIAµ¶@BIA#BIHLH�VwH8¶UA#G�[QVwP\PQJRKNM1>
k�/1x�"2����7�����c��` #�#��x� q7)��lª���17)���=�=<\7�����>%$�/1( } >g��/ }! �%>2"," � ��s�� �wu�|%>���{�{��I�

� {��­-,��";&��,+��=< >`¶@V=AL�=GIA�]�BIKg[QVyG����6CzabJR]_X`] ¦ A�BIK,PQ]�JRa´a¨V=A@¶qG#�oV=A�E*GIKgabA�GIH�JRK.E�VwHRH X%H:BIAq��BI^
�IJ´G�§, 'Pwa¨Vw]_PQ>`d�lªlªl°n6<\&��, �&�vw��7�/1�, ª/1�­r*��0,7�v=�2(�&I<on6��v\0,�,/1(:/��$��>`r*/1(´�Nu �I>�t	/�� �I>&%��=92<\�`�
&I<�� ��{�{ } �


