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


+*,��-.�/�0� � ��132���-0��
"��40��-

5�687:9;5 <>=@?@A�=@BDCFEHGJI ILKHMON�6PKPBQ6HRPN�RPS#KH6�T/KPU@V�WYXZAD=[A�A\R]BZADKP?^KH6HRPN

_

C`A�AaCHVcb�d[T/=@B

Cfeg6PhJ?YC[hiA!jlk�=@Imd[U@V@=O?m?YC^U#klhJkgd`A!jlN!C

n[o^o@n



�



� ���������
	�� 
������������

�������! "�!#$�$%'& (

)+*,)-*�.0/21-3436587,9;:<3>=@?BADC�1-EF7,9G1H*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*K)ML

)+*,)-*,)+*ON�36PFQ4PF36R8S-TVU<S+S-W+RBE$XY7,ZF[-TV?]\6/,[^Z<R834? *J*I*J*I*I*J*I*J*I*0*J*I*K)ML

)+*,)-* �^*ON_5J`bac/d1GS+e+/d`G3f*J*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*K)hg

)+*,)-*ji<*ON�9!/d1G34345B729!:F3kacQ41-A8?lTVe+Q6=�:F/d1m*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*K)'n

)+*,)-*oLF*qp^5Br+9-RB347sQc`baD1t1uC�`-Q4e-=vZF7236589wQ6?8EFZ<3458?BQ4x"?8E *J*I*J*I*0*J*I* �-y

)+*,)-*zg^*�{|?8Q47,e^Z<729!:F3>}�`-/~X$`-9w1tCF`-Q4e+=mZF7236589�Q6?8EFZF3658?BQ4x"?8E�*J*I*0*J*I* � �

)+*,)-*j•<*�.l:F=€=�:F/2`-EF3•9!7,TV?‚\ƒacRB3J*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I* �+g

)+*,)-*z„^*O…_/,aD1G/d`-EFe-3†Q4?BEFZF3658?8Q6?89 *J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I* �-•

)+* �;*�.‡WG1-E$ac:F=€=€?8ADC�1-E<729b1ˆ*J*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I* �+„

)+* �;*,)+*ON�C!:F/,/d`-=tTVUFS+S-W-R8E$Xw7,ZF[-TV?‚\6/2[;ZFR836?H*0*J*I*J*I*I*J*I*J*I*0*J*I* �-n

)+* �;* �^*ON�‰lQ4?B?8E�TVUFS+S-W-R8E$XŠ*J*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*‹i<)

)+* �;*ji<*ONˆa4Qc1-AB?0TVe-Q4=�:F/21�R83Œ1u34}"?89$acQ4`-/2Z<?Bac?BQ4=€72E�`GEF3t*J*I*J*I*0*J*I*‹i+i

)+* �;*oLF*�•k?85Be+E�1-EFAB7d`-9�1€CF`-Q4e+=mZF7236589wQ6?8EFZ<3458?BQ4x"?8E *J*I*J*I*0*J*I*‹i$g

)+*ji^*ŽNˆacQc1GA8?lTVe+Q4=•:F/d1�9Ge+Q4Q6?89-AB72•+7O*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*‹i+n

‘
��’”“|•V–˜—h™Fš"›$•Vœž•Ÿ�!—b•¡ 
“¢•Vš¤£|¥t•|¦�§©¨"™Š�;§¡ªž«;§¡�$%'� ¬®­

�^*,)-*ŽN�ZF7,¯°Qc1-9GA87,•€S-?8e+=€?Ba4Q47d1G7°?B/2=€R8/2?±ac?K*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*²L$i

�^* �;*ŽN�ZF7,¯°Qc1-9$a4³,W�a4Qc1-AB?lTVe+Q4=�:</d1 *I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*²L!„

�^*ji^*ŽN�ZF7,¯°Qc1-9$a4³,Ww36}°?B9$acQc`G/2ZF?±ac?8Q6=@7,E�`-EF3Œ*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*²L$n

�^*oL<*�.0R±akZF7236589wQ6?85Be+E�1-EFAB7d`-9 *I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*mg-y

�^*oL<*,)+*ON�3658?8=€729!/21-343658729!:F3_‰lQ4?B?8E�TVUFS+S-W-R8E$X�9!723458`-=€³,aD`G3c1q*I*0*J*I*mg-y

�^*oL<* �^*ON�ZF7~¯®Q41Gac³~W�}F`-/,X+`-9I\4`-Q6:F/2RB9G1G7Ÿ*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*mg-i

�^*zg;*ŽN�C�`-Q4e-=vZF7236589wQ6?8EFZ<3458?BQ´*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*mgGL

�^*j•^*�µ¶7,¯°Qc1-9GA87,•u?8S-X�58`-Q6aŒQ6?8EFZF3658?BQ4x"?8E *I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*mg+„

�^*j•^*,)+*ON�p^7,E�1-7
x<72/272`-Q4Zw1t9!7,3ŒZ<72345B9wC�1Gac`-Q4?B34?±acx"?8E�*I*J*I*J*I*0*J*I*mg-n

�^*j•^* �^*ON_5I?BEF?8Q6S+7d1G34587,E$ac?89�}°?BQ6ac:<Q4x�1Ga4³,W@W^7,5836S$`-/d1baD1 *J*I*J*I*0*J*I*‹•<)

�^*j•^*ji<*ON�ZF7~¯®Q41-9-AB72•tC�1Gac`-3c1t1-50?BEF?8Q6S+7d1-36587,E!a4?89w3ƒaD1Ga472365Bac7,9b`·\4`-Qc1¸*I*‹•<)

i



�^*j„^*��´343658?BTVe-S+/d1-/2`-3 *I*J*I*I*J*I*J*I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‹•$g

­
����•V–˜—h™Fš®%��V �•|¦�§©¨°¦<š�ªž�!#$ "¥8#$š   • •Vš¤£|¥• "�;#$�$%'& š��Ÿ�	� 
��

i<*~)+*Ž{¢RB/2Z�`G9w}F345B?8:FZ<e�72E$a4?8S+Q4`-/2C�1bac•uQ4?BEFZF3658?8Q6?89!Q4?Ž*I*I*J*I*0*J*I*J*I*I*J*‹•+n

i<* �^*HN�
s1-EFZ�1-:<?8Q����†U<a4729-?BQ�� e-Q4=�:F/21•*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‹•+n

i<*oi<*�p^5B?8=€729!/d1-36345B729!:F3>acQ41-EF345B=@7,34365872•tRB3ŒQ6?���?��^72• *I*I*J*I*0*J*I*J*I*I*J*m„^)

i<* LF*HNOZF7,¯°Qc1G9-A87,•ue+9-e-5BaD1t?B¯°?89$a4:F34e+9 *I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*m„-•

i<*jg^*Žµ¶7~¯®Q41-9$ac³,W�}°?BQ47,•^ZF:<34e+9�1ta4?8/ \6?B34³~ac=€R8E$X

34}"?89$a4Q4:F=�xF1-E *I*J*I*I*J*I*J*I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‹n<)

i<*o•<*��´343658?BTVe-S+/d1-/2`-3 *I*J*I*I*J*I*J*I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‹n+i

¬s����•V–˜—h™Fš"›$•Vœtªž�!#$ °¥B#$š"  •¢•¡š
£¢¥��|  —bªž¦�§��D¥B#!£|•|—h™! "�!#$�$%'&u—h�	�¢“|¥8#$�!—h�;š��Ÿ��� ���

LF*~)+*Ž{�
|p�1tEFe+Q6=�`-/°Q4?BEFZF345B?8Q6x°?BE *I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‹n+n

LF* �^*Ž{�
|p�1-5! ¶p�Q6?8EFZF3658?BQ4x"?8EH*I*J*I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‹n#"

LF*oi<*HN�{�
¢p�9!72365M`-=€³,ac`-3c1u1-5$ ¶p�Q6?8EFZ<3458?BQ4x"?8E *J*I*I*J*I*0*J*I*J*I*I*J*%" �

LF* LF*��´343658?BTVe-S+/d1-/2`-3 *I*J*I*I*J*I*J*I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*%"$g

&
��’('�£s%M##)�•¡§¡§¡�!—�%'—h™�›+�+*   —Gª £|§¡™ š® <™,�°%h£|ª š  "—h—h�!š"›$•¡œ"• (��

g^*~)+*HN�acQ41-A8?0/2e-9G`G/2723 9!723458`-=€³,aD`G3c1q*I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*%"$„

g^* �^*HN.-

/

36e+Q6TV?‚\ƒacR83k=€72E$a>581h\k9Ge+Q4Q6?89-AB72• *I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*%"#"

g^*oi<*�p^e+QƒTV?]\ƒa4R83Œ1€}"?8Q672e;ZF729!:F3†}�`-/,X+`-9w9Gr+Q4E$X+?B58?±acR8x"?8E *J*I*0*J*I*J*I*I*J*‡)'y<)

g^* LF*0
¤e+9b`-/27,3•3c1'\4`GacRBQ6acRB9-?B9�*I*J*I*J*I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‡)'y<)

g^*jg^*HNO9-e+Q6Q4?B9-A87,•+9�9!72365M`-=€³,ac`-3c1 *J*I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‡)'y+i

g^*o•<*HN¶50?BQ4?8Z<=@RBE!X-?89�ac?B345±ac?8/,R836?•1tC�`-Q6e+= ZF7,345B9wQ4?BEFZF345B?8Q6?8E *I*J*I*I*J*‡)'y-L

g^*j„^*��´343658?BTVe-S+/d1-/2`-3 *I*J*I*I*J*I*J*I*I*I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‡)'y$„



��1 ™F �%h•Vš¤£|¥u—b�	�|“¢¥B#$�;—h�!š #$™32€š   —h—b�!š"›$•Vœ°• �34"(

•<*~)+*05ŸS-X;ZF72=€?8E<5872•-3>/2?89!RB}°?B58R836?89�acQ41-A8?lTVe+Q6=�:F/2`h\41 *I*J*I*0*J*I*J*I*I*J*‡)+)'y

•<* �^*�6
1h\6e+3k/,?89!R8}"?85BR834?B9�?BW+e-/87FAB72•+3>e+}"?8Q4`Gace-Qc1-7 *J*I*I*J*I*0*J*I*J*I*I*J*‡)+)'i

•<*oi<*HN¶50?±W+e+/,:FA87,•+3ke+}°?BQc`Ga4e+Q•=@`GacQ679��Q4?B}FQ4?B58?8E$ac`-A87,•±\41�*J*I*0*J*I*J*I*I*J*‡)+)hg

•<*oi<*~)+*ON¶50?BW-e+/87FAB72•+3ke+}"?8Q4`Gace-Q>/2e+9b`-/,723‡=�`Ga4Q47:�wQ6?8}FQ6?858?BE$aD`-AB72•±\41‹*J*‡)+)'•

•<*oi<* �^*ON�341h\4`Ga4R8Q6a4R89G?89�}°?BQ6a4:FQ4x�1bac³,W�9-e+Q6Q4?B9-A87,•+7 *J*I*0*J*I*J*I*I*J*‡)+)�"

•<*oi<*oi<*� _:F=€?8Q6729!:F3k?8Q6?8ZF=€R8E$X+?B9 *I*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‡) �^)

•<* LF*HN¶50e+}"?8Q4`Gace-Q>E!X-e+=@`-E�1-9w9Ge+Q4Q6?89GA872•-7 *I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‡) �GL

•<* LF*~)+*ONOa4Qc1-AB?09;7,3458`-=@³~aD`-341u1uQ4?85B72ZF:<:F=•acR±ac?B/2/2?B/ *I*0*J*I*J*I*I*J*‡) �+g

•<* LF* �^*<;Y1-S$1-341-xFx�Q4?BEFZFPY581h\69-e-Q4Q4?B9-AB72•+9Ž*I*J*I*I*J*I*0*J*I*J*I*I*J*‡) �-•

•<*jg^*H…¶/~aD1-/2`-EFe+36³,ac`-3 a4?Bac3658[+/,?8S+?B3_Q6?8EFZ<?89!Q4?²*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*‡)'i+y

•<*jg^*~)+*ON¶E�1-/,•+S+721�1€9$WG1-E$ac:<=@=€?8ADC�1GEF729b`MWG1-/ *I*I*J*I*0*J*I*J*I*I*J*‡)'i+y

L



•<*zg;* �^*ON_5I?±W+e+/ 7FA87,•+3>e+}"?8Q4`Gace+Q ��e+:<Q472?BQ•Q4?B}FQ4?B58?BE!ac`-A87,•±\41u*J*I*0*J*I*†)Mi �

•<*zg;*ji<*ONˆa4Qc1-AB?0TVe-Q4=�:F/21�9-e+Q6Q4?B9-A87,•+72EF1-9�acQ41-A8?´TVe-Q4=�:F/2`h\41 *I*0*J*I*†)Mi-L

�°��’ š® <¦F#!•Vš¤§¡™F¥M¥8#!•Vš¤£¢¥u  •Ÿ�!—h¦<%'  — �;­"(

„^*,)-*

�

ZF[-TV?]\6/,[^Z<R83k1-50R8Q672E$ac[GacR8Q6x°?BE *I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*†)8L$i

„^* �;* ; :F/,a472}F/,729b1Ga4³,Wt72Z<[-TV?]\6/,?8345±ac[ue+}"?8Q4`Gace-Q *J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*†)8L!g

„^* �;*,)+*ON�36}°?B9!a4Qc`-/,ZF?Ba4?8Q6=@7,E�`-EF3�*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*†)8L!„

„^*ji^* �l36345B?BTVe+S+/21-/d`G3 *J*I*0*J*I*I*J*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*†)8L "

�
���€¥M¥8#$�3*  ��"§¡™F§¡¦�¥t«;¥t%M«;#!•¡¥8�!š �	&s�

n<*,)-* N_5J1G/29b1-/2=@1-5Be-a4a =@•;ZF3658?8Q6?89Ž*I*J*I*I*J*I*0*J*I*J*I*I*J*I*J*I*0*J*I*†)'g-i

n<* �;*��>R8587,34?B9�R83k?8/,CF?8/~X+?85B9-?BZFR836UF9Y1G5lR8Q6a4?89G?858RB34x"?8E *J*I*I*J*I*J*I*0*J*I*†)'gGL

g



•



� ���

�

���

���

�

���¤���
	

���

�
	

�

._r+3658r+E<?Bac?B=@?±a 3658?BQ4?Ba4EFR8=�9!7,TV?‚\6?858E<7<p;58R8}^T¡1-/2:F3ƒXI{¢R±ac?8Q6EF?890RB3 �>R8/ �¢1-=@`-34E�1G9��G1-9!729

}�`-/~X$`-=€e+E�?8/,72EFZF³~ace-a6aD1-9��˜R83@=@?BS+7236=@?BQ6a4?Ba4a4?89ž1 ZF7,E�1-=€729b1-7‡Q4?8E<ZF345B?8Q4?B9 RB3�9b`-e+365

S$1-5BZ�1-SYW;72/2`-S$`MWG1-/��¢{ŸQ4?BZFQc1-S�� W^7~aD1-E<ehW;7��8E�1-9 RB3�N¶EFZ<Q4R��˜e+Q6e+34E<?89��Ÿ1-9!729$a4[+/†1�}°?��

Q47,e^ZF7,9!:F3t}�`-/,X+`-9�?8/,=@RB/2?Ba4RBataD1GE;:</,aD1G=
���†36?8Q6a47��-•+5B34?±TVEF?89 R83@ZFe+9$ace+Q41-EFZF:<345M1G72= �

E�1-9I{¢e-/2/2E<?8Q¢{¢RBa4?8Q6EF?89��!{ 1G/2/d1_‰l?8Q4S-?8/,X;EF?B9��!p^5M`G/29b1´‰l?8Q6S+?8/~X^E<?89��$._e-/,aD1G7��+`-EFe+36E�1-9��

._e+Q6=�`GE!X-e+3•N_EFZFe+Q6E�1-9��  ŒR8=€?Ba4C�6®e+/,ac`-EŠ…>Z�`-=€E�1-9�� 1-9!7,9;9G?8/‡34e+9b1GaJZFe+/,S+e+5±ac:FEF9

?8S-X;U<a6a��"‰l?8365Bac7 �¢1-=@`-34EF1-9�RB3k1uac1-EF3658R89�r-34345B?83k=�:FE<9G1baD`-Q63c`-E�1G9�� 1G9;7,9@=•:FEF9b`-= �

x�1-E =@7,EFZF72Su36?8S+³~ac?±a4ac?B9 *��´RBS+UF/¤9-r-3458r-EFr+= TV?8/,?834RBS+?8=€EF?B9�R83¶SGX+?8Q6=@?B9-?B72=€EF?89�1-5±a

1u34e+9�7,ZF[-a��<1-=€7,a>CF?B/,X-?Ba4a4UF9w?BEFEF?89�1uZFe+/,S+e+581GacE�1G9�1t=@?BS+³2Q4`-3c`GQc1JTVe+Q6ZF³,a4e-a4ac1-=�*

„



n



�����

�u
w� �����

�

� � ���������

 _7,?8/23+�†e+C<Q )�"^)'i �‚xF1-E �01-EFEF1-9 R8Q6ZF?89GR8x"?8E ��C<e+S-X =€?8S+9b1-};\41 1 CF7,ZFQ4e-S+R8E 1Gace+=

9$W-1GE!ac`-/,aJ?8E<?8Q4S-7d1-365872E$aV\6?87,a � 1Y9!/21-343658729!:F3J=@?BADC�1-EF7,9b`Ga�1GZHCFe;A�34581-x�`-/~X+e+9!9b1-/‡?8S+R��

345B³,ac?±a4a4?@9!7 * �†e+CFQI?8/,/2?8E$a4=@e+E<Z�`-34e-3l9!WG1-E$ac`-/d`-367˜345M1Gx�`-/,X+1-7‡1 9$WG1-E$ac:F=€=€?8ADC�1-E<729b1

=@?BS+345BUF/2?±acRB34RBW-?8/ WG`-/~aD1-9�R8QƒacCF?±ac['W+R�) �@RBW!W+?B/Ÿ9-RB34[+xFx®* 5Ÿ9Gr+58x"?8E �†e+C<Q´34581-x�`-/~X$1-7~a

`-/,ac1-/d`GEFe+34³~ace-a6aD`-9��sR83�1-/29b1-/,=�1-5±aD`-9 =�`G3•Q4?BEFZF3658?8Q6?89!Q4?�7,38*YNm/2?BS+7236=@?BQ6ac?BxFxH7,/,X+?BE

}FQ4•-x�`-/29Ge+5M`G34e+9 p;e+=@=€?8QƒTV?8/,Z<ac[+/ �k.lQc1-=€?8Q636ac[-/¶R83�{¢1-:F/27~ac•+/_3458`-Q4=@1-58EF1-9 * N¶58e-E��

x�1-E =@7,EFZF?85B?89�1-5�?8Q6[-TV?83658³~acR836?89 347,9-?8Qƒac?B/2?8E<?89�=�1GQc1-Z<ac1-9H9Ge+=@}</2? �^?BxFx 1Ga4e+=@e-9��

=@7,E$a•}"R8/,Z�`-:F/‡1YCFRB/27,:F=
�|?836?Ba4R8E
*fN_/2x"?8Qƒa 5Ÿ72EF3ƒac?B72E �¢?8S-X )�"<)h„��‚x"?8Ež³,Q6aJA87,9;9GR8x"?8E

�

5Ÿ7,EF36a4?872E )�"^)h„
	0TVe+Q6ZF³,a6W-1Ha4?Ba4a4?ŠTV?B/I1 9GR8Q4Z<R836a �0R83�=@?BS-W;725836S$`-/~aD1 �_CFe+S-X =€?8/~X+?89

1-58e-9 1ŠQ4?BEFZF345B?8Q6?89��¶1G=@?B/,X+?B9!x°?BE 1 �†e+C<Q��ƒp;e+=@=€?8QƒTV?8/,Z 9$WG1-E$aD`G/d`-367Œ365M1-xF`-/,X-e+9b1Ga

?8S-X+`-/,ac1-/d`GE�1-/,9b1-/2=@1-58E<7F/2?BCF?Ba8* N¶Q6Qc1•1J9-r'W+?±ac9-?B5Ba4?BacRB34Q6?>\6:<a4e-a4a �!CFe+S-X@1J9$WG1-E$aD`G/d`-367

34581-x�`-/~X+e+9 A83c1G9 e+/,X+1-E Q4?BEFZF3658?8Q6?89!x"?8Eˆ1G/29b1-/2=@1-5BC�1Gac•-9��>=€?8/~X+?B9 T¡`-5B723ƒac?8Q6R8x"?8E 1

9!/d1-3634587,9!:F3l}�`-/~X$`-9�ac•+Q6:F345Be+9-e-E CF?8/~X+?85B9-?BZFEF?89 ?B/ *!;Y1w?B58?B9-?BaJ1�Q6?8EFZ<3458?BQ4?B9-?BaJ72E	�

ac?BS+Qc`-/,C�1Ga4•+E�1-9uEF?±W+?B5858U<9"*‡N E<?8= �‚72E^ac?8S-Qc`-/,C�1Gac•0Q6?8EFZF3658?BQ4?89���=€?8/~X+?89G?Ba>=@1J9b1-eGac79�

9!:F34E�1G9�E<?BW+?B58EFRBEF9��
EF?B= 9!WG1-E$ac`-/2C�1bac•+9w?B585B?8/¢1€=€•^Z<3458?BQ4Q6?8/ * NO/2?8S+1-/d`-x<x�CF`-Q4e+=

WG`-/,a4e+58•-aŸac1-Q6ac1-/2=@1-5B•lS+?8EF?BQ47,9;:<3 ZF7~¯®?BQ4?BEFA872`-/F?8SGX+?8E</2?Ba4?89!CF?B5l`-/,ac1-/d`Gx�1-EuEF?B=�aD1-/2`-/9�

C�1Ga4•+9•?B/234[l7,E$ac?8S-Qc`-/,e+9��-=€?8/,X-?89I34?BS+³,a434R8S-RBW+?B/ 1-58e-9G1baŸ=@?BS+e+/,ZFC�1Ga4E�`-EF9��+³,S-XIx°?BEFE!UF9

1�ZF7,E�1-=€729b1€E<?8= �‚72E$a4?8S+Q4`-/2C�1bac•€72/2/ *_9b1-eGac729!:F3_/2?B345-*lN��_R8/,72:F=K1bace+=�?836?BacRBE }°e+E	�

ace+341-Ef?B5u1�}FQ6e+xF/2RB=�1´\6?8/,?8E$ac9G?8587,9 *l•Œr-S+58³~ac?Ba6a¶=@1-S+eGa_a4?89!72E$a4W-? �¤1@9-RBa0?BS-X;=�`G343c1G/

9-r+/,A836r+EFC�1Ga4•@?B/2?B9!a4Q4e+E�9b1-e-a4729!:F3>=€e+58S+`-36a>TVe+/~X!aD1Ga8*

5˜7,EF36a4?87,E@AB729!9-RBQ4?´1G5Œ?B/236[JEF?BS-X!W+?BEwRBW;x"?8Ew=€72EFZ<r+343658?k?8S-XtC<7,WG1Gac9Ge+5M`G3‡RBQ49G?858?±a4a

�


s1-E<A858e-3J)�"GL "�	 *¢NŽAB729!9-?±a˜)�"$g-n �‚x�1-E´TV?BZF?85±ac?ŸTV?8/ 7b\6Qc1��<*��¶*M.0?B/2/,?8Q

�

.l?8/2/,?8Q´) "$g-n�	$1-5

72E$ac?BS+Qc`G/2C�1Ga4•>Q4?BEFZF345B?8Q6?890345B?8=€729!/d1-36345B729!:F3|9!WG1-E$ac`-/d`-341>9G1G}°AB3c`-E
* .l?8/2/,?8Q
RB3 ; 1-34/,ehW

=�:FEF9b`-7¤E$X-e+=�`GE ?B9;9Ge+QŒE!X-?8QƒacR89�?B/
W+R8S-/2?8S-?83_1-/d1-98\6:F9b1Ga>1-5072E$ac?BS+Qc`-/,C�1Ga4•uQ4?8E<ZF345B? �

"



Q4?B9�ac•-Q4:F365I9$WG1-E$aD`G/d`-34`-E�1-9 7<E
*�5��•.�� 5Ÿ7,EF36a4?872E	� �†Q672/2/,e+:F7,E��].l?8/,/2?BQ��|TVe+Q6=�:F/2`-7��

�

���

�
	���
������

-

/����

�����������! #"

�ƒ)+*~)$�

1-CFe-/

	��

RB3

�%�

?BS-X 9-e+Eh\6:FS$`-/~aJ7,=@}<:F/25B:F30R83•9Ge^e-Q4ZF7,E�`GaD1�}�`GQ �

�

�&�(')"

�

"

�+*,*-*
?8S-R8345

3458`-= �

���

}°?BZF72SY1 ;Y1-36/2e'WŠ72EFZ<? � � =€?8/,XŠ1 C�1GaD`GQ6TV?8/~acR±ac?8/,?89$ac[-/ TVUFS+S+[;?8EŽ1 y �~) � ���ji

WG1-S-X�L@RBQ6acRB9-?B9-?Ba_W+?BCF?Ba47sTV?B/ *

N 3658?8=€729!/21-343658729!:F3•9-r+5B?8/2³~acRB3JTVe+Q6=�`-/,72341-EŠ1Y9$W-1GE!a4:F=€=@?BADC�1-EF7,9G1 -

//.

'

C�1 �

aD`GQ4?836?Ba4x°?BEžW+?±a4au1G34587,=@}^ace-a4729!:F309-r+5B?8/,³,acRB34?G*+5ŸxFx"?8E�1�9-r-58?8/,³,a4R834x"?8EH1-5�?B/2?89$a4Q4e+E

ZF? �†Q4e+S-/272?uC!:F/,/d`-=€CFe+3634581 �1032 -

/

�%	

�¢Q4r'W;72Z � 1-=@7˜/,?8CF?±ac['W+R€ac?836587 � CFe+S-XŠ1G5�?8/,?89#�

acQ6e+Et}�`-/~X$`-9b1Ga˜9!/d1G34345B729!:F36E�1-9�ac?B9!72E$ac36UF9��<R83˜9$WG1-E$ac:F=€e+3ŸW;7236?8/29G?8ZFRB34UF9G?Ba>AB34:F}F`-Ew1

9!/d1-36345B729!:F3¶}F`-/,X+`-9�9-r+5±a_TV?B/2/,R8}"[@C!:F/,/d`-=v7,E$ac?8QƒTV?8Q6?8EFAB7d1t34e+Q4`-E W-?8S-X;UF954�S-X-?8/2?B=�x"?-*

N Q4r'W;72ZFC!:F/,/d`-= 7 9-r+5B?8/2³~acRB3�=@7,EFZF?8E C!:F/2/2`-=€?8S-X-?8EF/,?Ba�?B34?Ba4R8E 1-/29b1-/,=�1-5BC�1Ga4•F*�N

9-r-58?8/,³,a4R83€Qc1-Z�1GQ �•36e+E�1-Q@R83�S-?8e64�5B729b1-7Œ1-/,9G1G/2=@1-5M`-36e+9!x�1-E�x"?Bacr-/,acrGa4a€9!:F/2AB34345B?8Q6?8}"?

e+9Ge+5Bac1 �$CFe+S-X�1lEF?8S-X!W-?8EF?B3†RBW-?89u?B/2?]\6?†R83‡1-5>r-a6W+?8E<?83‡RBW+?B9�W+RBS+?k9-r+5Br-a4a˜?BS-X$`-/~aD1-/2`-E

EF?B=�\6?8/,?8E$ac?B9w=@?BSt?0a4R8=@`-x�1-E�}F:<xF/27,9G`GA872•-9"*

NO3458?B=@7,9!/d1-3634587,9!:F3_9Gr+58?B/2³~acR83ŒEF?B= � 72E$ac?BS+Qc`-/,C�1Ga4•�Q4?BEFZF345B?8Q6?89!Q4?•WG1-/,•t9;7~ac?BQV\6?8365 �

acRB34R±a W+RBS+UF/ ;Y1-Q6a472Et‰l:<a45�7k72/,/2?BQs1-Z<aD1_=@?BS•)�"+•+„ŒR83 )�"+•#" �‚x"?8E•=€?8SM\6?8/,?8E$a¢A8729!9G?872x"?8E

�

‰0:<a45�7k7,/2/2?BQ¶)�"-•$„��k‰l:<a45�7k72/,/2?BQ´)�"+•#"
	��_EFR8CF`-E$X CFRBa6ac?B/0•Œe+S-?8Q �•1G/27d1GE R83
�†/d1G:FZF?

�†/,e^ADC�C�1-36e+EF/,•u?8Q4?BZF=€R8E$X+?B7¢?B/2[-a6a

�

�•1G/27d1GE � � /2e;ADCŠ) "$„-y � �†1-/2721-E ���†/2e;ADC )�"$„^) 	 *

‰l:<ac5%7k72/2/,?8Ql1�9!Q47,36ac`-/,X-e+3034587,/2³,A872:<= ?B/2?89$a4Q4e+EŠ345B?8Q49G?85B?BacR±a•W;725B34S$`G/,aD1^*€N²365872/,³2AB72:F=

9!UF/236[�?8/,?89$ace+Eh\41-7Ÿ1w=@1-S �†e+:F/,e+=�xfW+e-EF5M`-34`Ga0R8Q6587,9��sRB3l9;/21-3436587,9;:<3c1-E .l?8}F/,?8Q¶TVRB/2?

?8/,/27,}F345B7234?B9-?BE�=€e+5Be+S+E�`-EF1-9���1-58e-E;xF1-EY1uQ4`-A8363458?BQ49G?858?±alR83k9Gr+5BW-?Bac?±a4a4?8E 1t9-r+/,A836r+E��

C�1Gac`-34e-9Ž=@721Ga4a �†1-5�?8/,?89$acQ6e+E�?±¯®?B9$ac³,W�a4r+=@?BS+?�72Q4`-E$X+e+EF9GR8E$a�?BQ4[+36?8E ?B/,acRBQ4[F*98‚S-X

1-507FE®*¸1-EF7,58e-a4Q4e+}O.l?B}F/2?BQf}FQ4e-xF/2RB=�`-C<e+5

�

‰0:<a45�7k7,/2/2?BQ¶)�"+„-y �0‰l:<a45�7k72/,/2?BQ¶)�"$„;) �

‰l:<ac5%7k72/2/,?8Q_)�"$„-i��h‰0:^ac5�7k7,/2/,?8Q¶) "$„+„�	:�¡N´.0{;�!\6:<a4:FEF9��G=€?8/~X;x°?BE01-5Ÿ?8/,?89$acQ6e+EFe+9_=@e+5��

S$`-341Œ?BQ4[+36?8E�9b1-eGac729!:F3B* ‰l:<a45�7k72/,/2?BQ¤1-5‡?8/2?B9$acQ4e-E•345B?8=€729!/d1G34345B729!:F3¢`-/2/21-}"e-ac36PFQ4PF36R8S+R±a

1�}FQ6e+}�1-S+`Gace+Q+��?BX;EF=@1-E

�

� ?±X;EF=�1GEŠ) "-L$n�	JTVR8/,?ž}�`-/~X$1�7,E$ac?8S-Qc`-/I1-/21-98\4`-E�1-9 36ac1 �

A87,e+E�`-Q672:F3|T¡`-587,3 9-r-58?8/,³,a4R834RBx°[-/<3458`-Q4=@1-5±aD1Ga6aD1´/2?G* N_5>³2S-XI9b1-}"e-a4a 7<E
* acQ41-A8?•TVe-Q4=�:F/21

1-5ž`-/2/21-}°eGac34P<Q4PF36R8S+?±af1�9!/21-343658729!:F3 }"?8Q672e;ZF729!:F3�}�`-/~X$`-9!Q41 W+?±a4afW-R8S-a4?8/2?BE�r+343658?BS

1-/21-98\4`-x�1-E�`-/,/2³~a¡\41J?B/2[ �

<

�>=

 ;�

<@?

�>=

 A�

�

� -

/CBEDGF HJI

DLKAM

N

O

HQP�R#SUTWV-X

�ZY

H\[#R�]_^

`

ZF?Ba

�baJced�f g

 

`ih

]\j

"

�ƒ)+* �k�

1-CFe-/

	

72EFZ<? �^?8/,7J1 Q4?BEFZF345B?8Qf}<Q472=€7,a4³,Wl�¡?BS-X;3458?BQ47J9-r+Q6UF/ \4`-Q4`-3�:<aD`GEF7��w}"?8Q47,e^Z<729!:F3

}�`-/~X$`-7~a��nmf7,EFZF? �^?B/27k1 }�`-/~X$`-9HQ6?8}"?Ba4³2A87,•+7,a �;o

D

�>=

 p�rqs	t
��

1 }"?8Q47,e^Z<729!:F3u}�`-/~X$1

)'y



9!/d1-3634587,9!:F3kC�1GaD`G3c1 �

�

D

1u}�`G/,X$1 ;Y1G34/2e'W�72EFZF?��^? �

d

g

1u}�`-/~X$1�3ƒaD1-xF7,/27~aD`-367"WG1-S-X�=@e �

EFe+ZFQ6•+=€7d1k=�`Ga4Q47:�F1 �

<@?

��=

 

}"?8Z<72Sl1¶3ƒaD1Ga472365Bac7,9!:F3 4�5B729b`-x"•+/!7236=@?BQ6a `Gac/21-S+e+3¢`-/2/21-}"e-a �

34PFQ6PF34RBS �

<@?

��=

 n�

�

/

�

�����

��=lc��e�

�+"_	  b 

* �])+*jik�

N 345B?8=€729!/d1-36345B729!:F3 9-r+5B?8/,³,acRB34x"?8EOR8QƒW+RBE!X-?83�‰l:<a45�7k72/,/2?BQ acQ41-A8?HTVe-Q4=�:F/21 1 }°?BQ47:�

e^Z<729!:F3k}�`-/~X$1u?8/,=@RB/2?Ba•?8S-X;729@9!7272E<ZF:F/2•-}°e+E$aV\41<*

N�‰l:<a45�7k72/,/2?BQ°acQ41-A8?ŸTVe+Q6=�:F/21†9-?B/2?Ba49-?B58R836RBW-?8/F}�`GQ4C!:F5M1G=@e+341-E �G1Ga4a4•+/-/,R8E$X+?BS+R8x"?8E

TVUFS+S+?±ac/,?8E!UF/��‡9!7d1-/21-9!:F/,a€1 ZF7,E�1-=€729b1-7†Q6?8EFZ<3458?BQ4?B9 }"?8Q672e;ZF729!:F3t}�`-/~X$1 ?8/,=@RB/2?Ba4?�723B*

�_?BEFQ47†{¢e+7,EFAM1-Q6RY)'n " ��RB3�)�"+y+„�9-r-58r-a6au=@?BS'\6?B/2?BE!a
	 
¤?B3 ; R±acCFe;ZF?83  _e'W;:F?8/,/2?83JZF?

/d1!; RBADC�1-EF7��;:<? �†RB/2?83ƒac?
	k9-r-a4?Ba4?872x"?8E�1l=@?BADC�1-EF7,9G1l?BS-X+?BEF/2?±ac?87~a˜W^7,5836S$`-/,WG1´x"?8/2`Ga¡\41 �

CFe+S-X 1�=@e+5BS$`-36?8S-X-?8EF/,?Bac?B9 E<?8= =@7,EFZF7,S�/,RBa4?858E<?89Š=@?BS+=�1GQc1-ZF•������������������ �"! � #%$ � �

R83@³2S-XH1-58e+9ŽE<?8= e+/2Z<C�1Gac•-9ž=€?8SŠ? �^}F/27,A87~at=@•;ZFe+E
*�.l72=�:<ac1Ga4ac1 �˜CFe+S-X 1G5 7,/,X+?BE

�&��')(������*��� �+! ��,�$ ��-�Q6?8EFZF3658?BQ4?89!x"?8E 1 }�`G/,X$`G9 ?BS-X Q4RB3458?Y72Q4Q6?8S+:</d`-Q6723c1GE0�•=@1 7FS-X

=@e-EFZ�1-E�`GEF9f9b1-e-a4729!:F3c1GE �ŒW;7236?8/29G?8ZF7,9��¢RB3JCFe-34345�7H72Z<[�?B/,a4?8/,a4RBW-?8/˜34?B= W-`G/2729 }°?BQ47:�

e^Z<729!:F3434`�WG1-S-X 9$WG`-5B79�‚}"?8Q672e;ZF729!:F363c`<*�N¶5€72/,X-?8E =@?BS+e+/2ZF`-34e+9!Q6•+/ 9!72=�:^aD1Ga6aD1 �|CFe+S-X

1-58e-9€Q6r'W^7,ZF?8x<x��‚CFe-3434581-xFx�72Z<?872SJ1•Q6?8EFZF3658?BQ•}°?BQ47,e^ZF7,9!:F3 }F`-/,X+`-72E�1G9u9-r+5B?8/2RBx°?BE�=@e �

58e+S-E�1-9���R83>7,ZF[+x"?8E�TV?8/,x°e+E$a4C�1Gac•-9@e+/~X$1-E�365M1-9b1-3658e+9!Qc1 ��=@?B/,X+?B9-?BEu\6•+/®9-r+5B?8/2³~acCF?±ac[+9

1Y9-r-58?8/,x°?BEžTV:<a4•f}°?BQ47,e^ZF7,9!:F3J}F`-/,X+`-9!9G1G/ *�._S-X TVe+S$1G/2=@1-58e-a6a��sCFe+SGXž1 }°?BQ472e;ZF7,9;:<3

}�`-/~X$`-9�1G/29-eGa¡\4`-9�1t9!/21-343658729!:F3k=€e+58S+`-3•WG`-5M`Ga8*

p;ac?±W+?8Eup^=�1G/2?Ÿ1>C�1Ga6WG1-E�1-3¤R±W+?8909Gr+58?B}°RBE�1>ZF72EF1-=@7,9b1-7GQ6?8EFZ<3458?BQ4?B9I3ƒacQ6:F9$ac:FQ4`-/27,3

36ac1-xF72/,7,ac`-3c`MWG1-/•9b1-}"A836e+/d1bacx�1-EˆTV?BZF?85B7uTV?8/ 7b\6Q41 1 }"?8Q47,e^Z<729!:F3 }�`-/~X$`-9b1Ga8* p;acQ6:F9#�

ac:FQ4`-/27,3c1-E�3ƒaD1-x<72/d1G9�1-5Be+9�1uZF7,E�1-=€729b1-7 Q4?BEFZF345B?8Q6?89��°=€?8/~X+?B9;x"?8EY1u=@?BS+e+/2ZF`-34e+9tace �

}°e-/2•+S+721-7!ac:F/21h\6ZFe+EF34`-S$1-7^EF?8=qW-`G/,ace-58E�1-9J=@?BSI1-5>?8S-X-?8EF/,?Ba4?89u9!723Ÿ=€R8QƒacR89!P€=@?BS-WG`-/9�

ace+5±aD1Gac`-3c1u?B34?Ba4R8E
*•p^=@1-/2?´9!7,=�:<aD1ba4aD1 �<CFe+SGX�EF?8=€A8341-9w?BS-X;3458?BQ4PfQ6?8S+:</d`-Q6723>1Ga6acQ41-9#�

ace+Q6e+9!9b1-/ �¡}F/ * 4 �^}"e+E$a WG1-S-XtCF1GaD`-Q6A87,9;/,:F3�� Q6?8EFZF?B/29G?858[•Q4?8E<ZF345B?8Q4?B9@/,?8CF?±acEF?B9t36acQ6:F9#�

ac:FQ4`-/27,3c1-E 3ƒaD1-xF7,/d1-9��¤ZF?€72Q6Q4?BS+:F/d`GQ4723 �¡9b1-e-a4729!:F3��¶=€?8S-e+/2Z�`G34e+9!9b1-/ Q6?8EFZF?B/29G?858[YQ4?8E<Z��

345B?8Q4?B9�?834?±acRBEf723k1-Z<e-a4aŒ72/~X+?BE�}"R8/,Z�`Ga ��=@?B/,X+?±a¶p^=�1G/2?¶TVRB/2?0}�1Ga49-•+E�1G9�EF?BW-?858E<?89 *>N

36a4Q4:F9$ac:<Qc`-/,723I36aD1GxF72/,7,aD`G3´W^7,5836S$`-/d1baD1�?834?±acRBE�1-58RBQ6a•TVe-E!a4e+3c1G9 1�}°?BQ47,e^ZF7,9!:F3J}F`-/,X+`-9��

=@?BQ6a€1-=€?8E<E!X;7,x°?BE 9GRBa@ZF72EF1-=@7,9b1-7˜Q4?8E<ZF345B?8Qtace+}"e+/2•-S+7d1-7,/d1-S�1-5Be+EFe+3 �†1G9;9Ge+Qt}°?BQ47:�

e^Z<729!:F3˜}�`-/~X$`-7,9•9-r-5Ba‡?8S-X � ?8S-Xt=€?8S-TV?B/2?B/,ac?±acRB3ŸCFe+58CF1Gac•I/2R±acQ4?G* N }"?8Q47,e^Z<729!:F3Ÿ}�`-/~X$`-9

/2?B345M`G=@/2`-/d`-34`-Qc1�p^=�1G/2?´?BS-X�58?±aD1uTVUFS+S-W-R8E$X!a

�

p^=@1-/2?u)�"-•$g�	^\41MWG1-34e-/,akx"?BW+?B58?±acEF7 �

/�0

h

�21

 �43

D65

�

c

K

087:9

R<;

"

�])+*oL��

1-CFe+/

I

D

1¶}FQ672=€7,ac³~W´}"?8Q672e;ZF729!:F3|}�`-/~X$`-90CFe+3634581 �¡}"?8Q672•;ZF:F3 7,ZF?]\6?G�±*|N�5B?BaD1ŒTVUFS+S-W-R8E$X

Q4?BA872}<Q4e+9b`-E�1G9 ?8/,34[ 58R8Q6:F34C<?8/,X-? �

1

�

/

��=€?8S+1-Zb\41 �_CFe+S-X 1�}"?8Q47,e^Z<729!:F3�}�`-/~X$`-9

)+)



3458`-=@1t=€72/~X+?BE�U<ac?B=�x°?BE E<rhW-?89!345B729�1u}�`-/~X$`-9wC<e+34365M`MWG1-/��

/

� ���

�

9����

�

I

�

�
	

��� �

I

 b %"

1-CFe-/

� �

I

 

1

I

�‚E<R8/•Q6rhW;7,ZF?8xFx }"?8Q47,e^Z<729!:F3�}�`G/,X$`G9H3458`-=�1^*05Ÿ5Ba@1 =@?BEFE$X^7,34RBS+?Ba

ace-}°e+/,e+S+7,9;:<3®?8E$a4Q4•+}F72`-E�1-9Œ723®EF?BW-?8587,9 * NŽ36a4Q4:F9$ac:<Qc`-/,723
3ƒaD1-xF7,/27~aD`-3"345BUF9!34R8S-?83¢TV?B/,a4RBac?B/2?

1�ace+}"e+/,e+S+729!:F3†?8E$acQ6•+}F7d1u9!723>}"?8Qƒac:FQ6x�`-AB72•+9!Qc1�WG1-/,•uR8Q45BR89G?Bac/,?8EF36R8S+?G*

N¸58?±aD1�TVUFS-S-W+RBE!X ?8/,EF?BW-?858RB3Š1 •Œ7,?8=@1-EFE TVRB/2? 58?Bac1�TVUFS+S-W-R8EFE$X-?8/t=�:<ac1Gace-a6a

1-E�1G/2•+S+72`-x"•+/Ÿ3458`-Q4=@1-587,9 *ŠNv•Œ7,?8=@1-EFEH5B?BaD1fTVUFS-S-W+RBE!XHQ4?8AB72}FQ6e+9b1Y7236=@?BQ6au=€•;ZFe+E

1-5$5Ÿ:F/,?8Q>TVR8/,?´W+R8SGac?8/,?8E�345Be+Q4581Ga_1-/d1-9!x�1u³,Q4C�1Ga4• �

/�0

h

�21

 n� 3

D




�

c

�

	

7��

"

�ƒ)+*jgk�

1-CFe-/

	

1Š}<Q4³2= 365M`-=€e+9b1Ga´\6?8/,r+/27 *�N •Œ7,?8=@1-EFE 58?±aD1ŠTVU<S+S-W+RBE$X TV?B/,TVe+S+CF1Gac• =€72E$a

?8SGXfe+/~X$1-E ZF7,E�1-=€729b1-7sQ4?BEFZF3658?8Q �s=@?B/,X;x°?BE 1w}FQ47,=@7~ac³~W�}°?BQ472e;ZF7,9;:<3¶}�`-/~X$`-9 CFe+36345M1

R8}<}°?BEY1u}FQ6³2= 365M`-=€e+9w/,e+S$1-Q67,a4=�:F3c`MWG1-/"?8S-X-?85B729�=€?8S �

I

D

���

�
	

	

*

µ´1MW;72Z •Œ:F?B/2/,?lR83 ;Y1-Q4AI{|e+/2/,72A8eGa4a>1tE$X+e+/,ABWG1-E�1G3ŒR±W+?B9;x"?8E 9b1-eGac729!:F3>Z<72E�1-=€729b1-7

Q4?BEFZF3658?8Q6?89Š9-?±W+?8Q6R8367•ac:F/21h\6ZFe+EF34`-S$1-7~alW;725836S$`-/~aD1<*wN‹ZF7,E�1-=€729b1-7 Q6?8EFZF3658?BQ4?89 9-?±W+? �

Q4RB34R±at1Y9-e-Q4Q4?B/d`-AB72•+30TVUFS+SGW+R8E$X-?89H?��<}"e+EF?BEFA872`-/27,3J?B34RB347•Q4`GaD`-7‡1-Zh\4`-9 =€?8S<* 5Ÿ58?B9H1

Qc`baD`-9Š1Y9!/d1G34345B729!:F3�}F`-/,X+`-9 36PFQ4P<34R8S-RBau7,ZF[+x"?8EžTV?‚\6/2?8365Ba4[ 
s7,e+:<W;72/,/2?�WG1-S-X {|?8Q4Q6e+E��

��Q4e+x"?8E<72:F3I?8S-X-?8EF/,?Bau341h\4`Ga4R8Q6a4R89G?87 *f•Œ:F?B/2/,? )�"-n+• �‚xF1-E ?BS-X e+/,X+1-EH58?±aD1 TVU<S+S-W+RBE$X;a

�

•Œ:F?B/2/,?�)�"+n+•
	ŸW+?B58?Ba4?Ba6a•x"? �s=€?8/,X;EF?B9Y5BR8Q4:<3JCF?B/,X-?87Ÿ?85B?89!9-?B/†1�341h\4`GacRBQ6a4R89-?B9!9-?8/ 1-5

7FE {¢e+/,/27,A8e-a6a•Q4?B58e+EF1-EFA872`-9!9b1-/

�

{¢e+/,/272ABe-al)�"-n+•�	
WG1-E<E�1-9w9b1-}"A836e+/d1Ga4x�1-E �

/ �21

 �
3

D




�

c

K

087�9

R

` �

D

`

�

"

�ƒ)+*o•��

1-CFe-/

I

D

1¶}FQ47,=@7~ac³~Wl}�`-/~X$`-9I}°?BQ47,•^ZF:<3 72Z<?]\6? �

�

D

}"?8ZF7,Sl1¶}�`-/~X$1¶3ƒaD1-x<72/27~aD`-367!=�`Ga4Q47:�F` �

E�1-9�/2?8S-E�1-S-X-e+xFx�3c1h\4`bacR8QƒacRB9-?-*

N }°?BQ472e;ZF7,9;:<3�}F`-/,X+1�?B/2=€R8/,?Ba ‰l:<ac5%7k72/2/,?8Qw7,/2/,?Ba4W-?Šp^=@1-/2? RB3Y•k:F?8/,/2? EF?±W+R±W+?8/

TVR8=´\6?8/,58?±a4a��s?BS-X;=�`-3ƒac•+/˜/,R8E$X+?BS+R8x"?8EžTVU<S+S+?Ba4/2?BEŠW-e+E!:F/d1Gac1-7,aIN_EFZFQ4R �˜e+Q6e+3@) "+n+n �‚1-3

A87,9!9-?

�

�˜e+Q4e+30)�"-n+n�	®?8S-X-?834³~ac?±a4ac? ��=@?B/,X;x"?8E�=€?8S+=�:^aD1Ga6aD1 �;CFe+S-X�1�345B?8=€729!/d1G34345B729!:F3

‰l:<ac5%7k72/2/,?8Q•a4Qc1-AB?ITVe+Q6=�:F/21t/,?8365M`-Q6=�1-5±aD1Ga4C�1Ga4•€?BS-X •Œ:<?8/2/,?´ac³,}F:F3 7 58?±aD1@TVUFS-S-W+RBE!X �

x"[+/��

/ �>=

 � 3

D��

�

c

KAM

N

O

P
R

SUT V,X

�UY

[
R

]_^

` �

D

`ih

]\j �

* �ƒ)+*j„k�

) �



5ŸEFEF?89 1 58?±aD1ŠTVU<S+S-W+RBE$X^E<?89 1 58RBQ4:F3€CF?B/,X+?B7¶1 9!/d1-36345B729!:F3c1GE�9b1-e-a4729!:F3tQ4?BEFZF345B?8Q

?8EF?BQ4S+721-345B72E$a¡\6?B7,W-?8/¤?8SGX+?85BEF?89�=€?8St345B?8=€729!/d1G34345B729!:F3k9-r-58?8/,³,a4R834x"?8E®*

N �˜e-Q4e+3u5B?BaD1fTVUFS-S-W+RBE!X�=€?8SM\6?8/,?8EFRB34?wTVe+E$a4e+3t`-/2/,e+=@`-3JW-e+/,a �‡=€?8Qƒa€`-/,ac1-/d1�/2?��

CF?Ba4[-W+R�WG`-/,a 1 Z<72E�1-=€729b1-7IQ4?BEFZF3658?8Q6?89!Q4?�9;7~TV?]\6/,?8345±ac?±a4a =@1Gac?B=�1Ga4729b1-7J1-}F}�1GQc`Ga4:F3

9$W-1GE!a4:F=€=@?BADC�1-EF7,9G1G7®TV?8/,C�1-345BE�`-/2`-3c1<*Ÿ‰I1-36}�1-Q6Z RB3_•k72AB?u)�"+n#" �‚x"?8E�1u9-RB=@721-7
Q4?81-9#�

A87,•+9ž?BS-XH7,ZF?M1-/,7258`-/,a � C�`-Q6e+= ?BS-X!TVe+Q4=@1fZF7236589 9-r+5Br-a4a€}�1Ga6ace+S-• Q4R83658?BA8349GR8x"[+/_`-/2/,•

=@e;ZF?B/2/ \6R±a

�

‰01-34}F1-Q4Z � •k72AB?u)�"+n#"
	†W;725B34S$`G/,aD1�=@?BSF*fN �˜e-Q4e+3J58?Bac1YTVUFS+S-W-R8E$X!auTV?8/:�

C�1-3658E�`-/~WG1 36729G?8Q4?B34?BE =@?BS+C�1Gac`-Q4e-5BaD`G9ž345B?8=€729!/d1G34345B729!:F3t9-r-58?8/,³,a4R834x"?8E 1 Q4?BEFZF345B?8Q

345B•+Qc`-367uQ4?B58e+E�1GEFA872`-7,a8*”N¸3658?B=@7,9;/21-3436587,9;:<3ŠQ6?85Be+E�1-EFAB7d`-9 CF?B/,X+?B7t1 9-e+=€}F/2?��ˆ?��

EF?8Q6S+7d1f36³29Ge+E )�� ��� }°e-E!a4e+3434`-S+e+E�x"?8/,UF/†=€?8S+?BS-X+?B5Ba4?89�1 Q4?BEFZF345B?8Qt?8S-5M1-9$a€9$W-1GE��

ac:F=€=€?8ADC�1-E<729b1-7´Q6?858e-E�1-EFAB7d`-7~W-1G/ * 5˜5 1�=�:FEF9b1 x"?8x<7258e-E!X;³~ace-a6aD1 �_CFe+S-X 1�}°?BQ47:�

e^Z<729!:F3k}�`-/~X$1�TVe+Q4=@1-/,7258=•:F3•EF?B=vA836:F}�`-E�TVe+Q4=@`-/27,3†=@1-EF7,}F:F/d`GA872•-9;Q41�1-/,9G1G/2=@1-3 �;ZF?

34?BS+³,a434R8S-RBW+?B/†9Ge+EF9!Q4R±a�3458`-=€³,aD`G34e+9f7,3lW+R8S-?858C<?Bac[-9"* 5Ÿ585B?8/ /2R8E$X-?8S+RBx°?BEH?8S-X;7,ZF[+x"?8E

�

72E$acS-?8E

�

�

72E$acS-?8EŠ)�"+n+n
	¢36729G?8Q4?B34?BE 1-/29b1-/,=�1-5±aD1u1-5I?8/,=@RB/2?±ac?Ba_1 �_R8/,72:F=v1Gace+= ?��

EF?8Q6S+7d1G34587,E$a¡\6?87,EF?89uRB3•Q4?B58e+EF1-EFA872`-72EF1-9u345B?8=€729!/d1-36345B729!:F3†=€?8S-C�1GaD`GQ4e+58`-3c`-Q41I=€?8SGW-` �

/d1-3658e+/~WG1�1 �†e-CFQ �
p^e+=€=@?BQ6TV?8/,Z RB3$5Ÿ72EF3ƒac?87,Ef`-/~aD1-/sCF?±a4W-?8E RBW!W+?B/Ÿ9-e+Q4`-xFx�1GEfTV?8/,a4?Ba6a

9-RBQ4ZFRB34?89�a4r+xFxF36R8S+R±aM*

5˜5±aI9-r'W+?±ac[;?8EŠQ4r'W;72Z 72ZF[�/2?BTVe-Q4S$`-341�1-/d1ba4a´•-Q47d`G347 =€?8E<E!X;7,34R8S-PŠ}<:FxF/27,9b`-A87,•�345BU��

/2?±ac?Ba6a>1•}"?8Q672e;ZF729!:F3 }�`-/~X$1�1-/21-} 7w3658?B=@7,9;/21-3436587,:F3†9$WG1-E$aD`-/2`-3 a4R8=@1-9-r-Q4R8x"?8E®*�5˜5B?89��

1�ac?8/ \6?83634R8S€72S-R8E$X+?IEFR8/,9!UF/���1u9GrhW-?Ba49-?85B[wacRB=�1-9Gr+Q4r-9;x"?l34e-Q4e+/,C�1Gac•-9��

�

N 9!/21-343658729!:F3 R83 9!WG1-E$a4:F= 9b`-e-345Bau\6?8/,/2?B=@5B[ }"?8Q672e;ZF729!:F3�}�`-/~X$1�TVe+Q4=�:</d`-9

9-r-5Bac7s1GE�1-/2•-S+7d1 �

�

NOacQc1GA8?JTVe-Q4=�:F/2`-9w=@1Gac?B=�1bac729b1-7®}FQ4e+x</2R8=@`-7,E�1-9 �V}F/ *>9Ge+E$W+?BQ4S+?BEFA8721 �®:FE<7,aD1 �

Q47~aD`-3 �†9-?B58?8/,R836? �

�

N�9!WG1-E$a4:F=@=€?8ADCF1-EF729b1-7s?BEF?8Q6S+7d1-36587,E!a4?89�36ac1Gac7,345±ac729!:F3kac:</d1h\6ZFe-EF3c`-S+1-72E�1G9w/2?��

W+?B58?±acR836?�1t}°?BQ47,e^ZF7,9!:F3•}�`-/~X$`-9�36aD1bac72365Ba4729!:F3•ac:</d1h\6ZFe-EF3c`-S+1-72x"•+/��

�

; ?B58e+36589-e-}F729!:F3Ÿ\6?8/2?BEF34RBS+?89�}"?8Q672e;ZF729!:F3†}�`-/,X+1u/2?8³,Qc`-341 �

�

NO345B?8=€729!/d1-36345B729!:F3>?8/,=@RB/2?±a>9$W-1GE!a4:F= 9-e-Q4Q4?B9-AB72•+7,E�1-9w9!72Z<e+/2S+e-5M`-341 �

�

N¶5Ÿ?B/2=€R8/,?Ba
581h\
C�1GaD`G3c`-E�1G9¶9!7,a4?Ba4as9b1-eGac729!:F3®Q4?8E<ZF345B?8Q4?B9!Q4?˜W-1G/2•k`-/~aD1-/2`-EFe+36³,aD`G3c1<*

N 9-r'W-?Bac9G?85B[ TV?‚\6?85B?Bac?B9!x°?BE�`Ga4a4?89!72E$a¡\6U<9 1 }"?8Q47,e^Z<729!:F30}�`-/~X$1�?8/2=€R8/,?BaI/2?BS-TVe+E��

ace+341-xFx ?BS-X+?BEF/2?±ac?B7,a�1Š9!/d1-3634587,9!:F3wR83@9$W-1GE!a4:F=€=@?BADC�1-EF7,9G`Gx�1-E
* N C�`GQ4e+= ZF7,345B9

Q4?BEFZF345B?8Q }°RB/2Z�`h\4`GE€x"?8=•:<aD1GaV\6:F9t1-5k?8SGX+?8E</2?Ba4?89uE!:F=€?8Q6729!:F3‡9;7,R8QƒacR89G?8/,R834RBEF?89€=€•^Z��

345B?8Q4R±a�7,38* 5˜5B?89!EF?B9 1YTV?‚\6?85B?Bac?B9!EF?89 1 A8RB/ \41 �˜CFe+SGXžaD`G=@}"e+E$ace+9b1Ga�E!X	7b\ƒa43c1-EF1-9Ž1

)'i



ZF7,34345B?8QƒaD`-AB72•�1-E$X$1-S+`-E�1-9 =@?BS+R8QƒacR836R8CF?B5-*@p^?B=@=€729GR8}F}"?8E EF?B= A8RB/ \41 �¤CFe-S-Xf=@1Gac?��

=@1Gac7,9G1G7 R8Qƒac?B/2?8=•x°?BEž}"e+E$ace+3I/2?±W+?85B?Ba4R834?B9-?±a€1-Zb\6e+E �sWG1-S-X 7,/,X-?8EŠR8Q6a4?8/,?8=�x"?8E ZF72365 �

9!:<aD`G/ \4101-5>?8Q6?8ZF=€R8E$X-?89€R8Q6W-R8E$X+?B3436R8S+R±aM*†N TV?‚\6?858?±ac?B9�TVe+Q4Q4`-3c1-7 1l9GrhW-?Ba49-?85B[u=�P<W-?89

W+e-/,aD1G9��

�

N¶Qƒac:F36e ��N¶:FQ6?8/,/�� � W;7~aD1-EFe'W;7 �t)�" "+y�	 �

�

� W;7,ac1-EFe'W;7 � �†•Œe-34?8E��!W;7,36a�� �‡1Ga4ac1'X �

•k:FS+C�)�" "+i 	 �

�

� W;7,ac1-EFe'W;7 � � 5ŸAD9!=@1-EFE �"‰01-34}F1-Q4Z )�"#"+g
	 �

�

� W;7,aD1GEFe'W^7�� � 5ŸAD9;CF1-Q4Z<a

)�"#"^) 	��_1-=€?8/~X+?89!x"?8E ace'WG`-xFxF7lC<7,WG1Gac9Ge+5M`G34e+9 723waD1G/d`-/,C�1Gac•-9"*�•ŒRB345B/2?Ba4?836?8xFxˆ/,?BW-? �

58?±acRB34?89@aD1-/2`-/2C�1bac•+9t=€R8Su1

�

�†/d1-36347,AM1-/s1-E<Z��´:�1GE!a4:F= �†C�1Ge+3 	
AB³2=�P �F1�}"?8Q47,e^Z<729!:F3

}�`-/~X$1u?8/,=@RB/2?±acx"?´x°?±W+?B58?Ba4[@ac1-EF9-r-E!X!W;UFEF9!x"?8E 7,38*

������� ����	�
�

��������
�� ������	������ 	

N�9;/21-3436587,9;:<3c1-E 9b1-e-a4729!:F3Œ=@?BADC�1-EF7,9b1-7sQ4?8E<ZF345B?8Q4?B9Y3ƒaD1Ga472345±ac7,9;:<3¶/2?B³2Q4`-3c`-EF1-9w?8SGX^7,9

9-r-58}"e+E$ac7k}FQ4e-xF/2RB=�`h\41 1 4�5B729b1-7>=€?8EFE$X;7236R8S+?B9�`Gac/21-S$1-7,E�1-9 9!72365M`-=€³,ac`-3c1<*�5ŸxFx"?8E

1ŽTV?]\6?85B?Ba4x°?BE�1-5Ba =�:<ac1Ga¡\6:<9 =@?BS �´CFe-S-X CFe+S-X+1-E /,?8CF?±aY9!7,345M`G=@³~aD1-EF7¶?858?B9-?±a 1-5

`Ga4/d1-S+e-9G1ba>1u}°?BQ47,e^ZF7,9!:F3>}�`-/~X$1u?8/,=@RB/2?Ba•34?8S-³,ac36R8S+R±W+?B/ *

!#"$!#"%!#" & ')(+*,(-').
/#0213/#/�4#.
576�8:9-;<02=?>A@:;B9-.
')=

�|?89!72E$ac36UFEF9�?BS-X��¶1G=@7,/,ace-Ew?8S-X-?8EF/,?Ba4?89!9-?B/¢/,?8³2Qƒak1-:<a4e+EFe+=m=@?BADC�1-EF7,9b1-7
Q4?BEFZF3658?8QƒaM*

N Q6?8EFZ<3458?BQ6a �DC 3458`-= 7H9Ge^e+Q6ZF72EF`GaD1�72/2/ *�72=€}F:F/,58:F30WG`-/,a4e+58•

�

�

h

"

*,*-*

" �FE�"_	

h

"

*,*-*

"_	GE$ 

=€?8S$1-ZF`-3c`MWG1-/ \6?8/2/,?8=€?85BCF?BaV\6UF9 *�N¶5 ?8E<?8Q4S-7d1ž=€?8S+=@1-Q41-Z�`-3€acr+QƒW+R8E$X-R8EF?B9 9;7,C�1-365 �

E�`-/2`-3c`bW-1G/ 1wWG`-/,a4e+58•+9�R830?BS-X+?BEF/2?±ac?89Y345M`G=�1�?8S-S-X+?B/ŸA834r-9;9G?8E$acC<?Bac[<* �†?±W+?B58?Ba4CF?Ba4[

�?C

c

��ZF1-Qc1-x�7b\•WG`-/,a4e+58• �#H

�

�

H

h

"

*-*,*

"

H

j

E

0

h

 

� 1-=€7•1 =€e+58S$`G36at1fT¡`-5B7236a4R8Qu?BS-X

`-/,/d1-EFZ<•�?8EF?BQ4S+72`h\ 7�1-/,a4?8Q6R8E �JI �|\6?8/,/2?B=@5B7 * 5˜5B?89�?B/2?8S-?Bakac?B3458E<?89�?8SGX

K

H

�ML

�

H

 

�ƒ)+*on��

1-/21-937YZF7~¯®?BQ4?8E<A87d`G/2?8SGX+?8E</2?Ba4EF?89 * ; ?8S+e-/2Z<WG1�1G5•?8SGX+?8E</2?Ba4?89G?BaI1�Q6?8EFZF3658?BQ´72ZF[GTV?]\6/2[ �

ZFRB34?I=@?BS$1-ZFC�1bac•

H

�ON

 n�

CGP

�

H

?

 

�ƒ)+* "��

1-/21-9!x�1-E �°1-CFe+/�H

�ON

 �

�

H

h

�ON

 #"

*,*-*

"

H

j

E

0

h

�ON

  

�QH

?

�

�

H

h

�

'� %"

*,*-*

"

H

j

E

0

h

�

'� b 

1w9-?B58ZF?±ac7

TV?8/~acR±ac?8/‡R83RC

P

�

H

 

1 9-?85BZF?Ba47†TV?8/~acR±ac?8/~au1

N

7,ZF['W+?8/ 9-RB34[+xFx<7•}°e-E!a4x�1YacQ41-EF365BTVe+Q6=�`-/,•

/2?B9-RB}°?B58R83B*

N�Q4?BEFZF3658?8Qƒa036ac1Gac7,345Ba4729!:F3´3658?B=@}"e+E$acx"•+/ 7<S-Xf³,Q4C�1GaV\6:F9�/2? �®CFe+SGXY?BS-Xf`G/,aD1G/2:FEF9

WG`-/d1G345Ba4e-a4a

<@?

�

H

 

34PFQ6PF34RBS-TVUFS+SGW+R8E$XŽ3658?BQ472E$au36e+9 9-?B58ZF?±ac7•TV?8/~acR±ac?8/~aIS+?8EF?BQc`-/,:FEF9ŠR83

aD1GE;:</2=@`-E$X+e+5B58:F9ž1-5w?85B?89!x"[+/>72EFZ<³,aceGa4aJ}�`-/,X+`-9Š9-R836[+xFxF7

<

P

�

H

 

?8/,e+345B/d`-34`GaM* ��?8/,³2Q �

C�1GaV\6:F9�1u}�`-/~X$`-9@3458`-=�`GE�1-9w=€?8S+=@1-Q41-Z�`-34`Ga>9!7,TV?‚\6?858[

<

P

�JS

 

`




S

`

�

<@?

�

H

 

`




H

`

�])+*~)'y��

)ML



?8S-X-?8EF/,?Ba4?Ba��|1-C<e+/

S

�

C

P

�

H

 

�sR83




Hž7,/2/ *




S

\6?8/2r-/27¢1-5 Hž7,/2/ *

S

9-r+Q6UF/27 9;7,3´acRBQ6TVe+S$1ba

?8/,?8=€?89ž7,Qc`-E$X;³,a4e-a4aJacRBQ6TVe+S$1baD`Ga8* 5Ÿ5�1-5�?8S-X-?8EF/,?Ba@1 ZF?Ba

�

C

P

�

H

 C� 


S

�6


H �+1-A8e+x<7

ZF?Ba4?8Q6=@7,E�`-EF3>36?8S+³~ac34RBS+RBW-?8/¢1

<

P

�

H

 n�

<@?

�

C 0

P

�

H

  

`

Z<?Ba

�

C

P

�

C

0

P

�

H

 b 

`

�ƒ)-*,)+)@�

1-/d1G9;Q41wCFe+5BC�1Gac• �s1-CFe+/ C

0

P

�

H

 

1-5 H 9-?B58ZF?±ac7ŸTV?8/~acR±ac?8/,x°[-/¢7,EFZF³,a4e-a4a¶R83072Z<[+x°?BEfW;72345��

34581GTV?8/,R TV?‚\6/2?B345Ba4?Ba6a�=@?BS+e+/2ZF`-36aJ\6?B/2?BE!a47

�

H

�

C

P

�

C

0

P

�

H

 b  

* N¶5/�ƒ)+*~)+)$�€?8S-X-?8EF/,?Ba

34?BS+³,a434R8S-RBW+?B/|1€36PFQ4PF36R8S-TVU<S+S-W+RBE$X =€72E<ZF?8E�72Z<[+}°e-E!a4x�1-E�?8/,[$`-/,/2³,a4C�1Ga4•F*

N¶5J�ƒ)-*,)+)@�|?8SGX+?8E</2?BaŸTV?B/2³,Q4C�1Ga4•¶=€R8S01´3658e+9b`-36e+3˜µ¶72Q41-A•ZF?B/,ac1˜\6?8/,r+/2RB3 34?BS+³,a434RBS+RBW-?8/

723

<

P

�

H

 n�4�8� �

�

H

c

C P

�JS

  

<@?

�OS

 


S

�ƒ)-*,) �6�

1-/d1G9;xF1-E
* 5ŸEFEF?B9f1-5�1-/d1-9!E�1G9 1G5u1-5�?B/2[+E$X+? �
CFe+SGXf1�x"?8E<EF?u345B?8Q4?B}F/2[�Z<?8/,ac1@TVUFS+S �

W+RBE!X!a_ac?89!7,E!a4CF?BaV\6UF9w?BS-X�/27,EF?M`GQ4723 � ��Q4?BZFCFe+/,= 3658?8Q6P e-}°?BQc`Ga4e+Q>=�1GS-TVUFS+S-W-R8E$X+RBEF?89��

<

P

�

H

 ;�
�

���

P

�

H

"

S

 

<@?

�JS

 b


S

"

�ƒ)-*,)'ik�

1-CFe+/

�

P

�

H

"

S

 J�6�

�

H

c

C

P

�OS

 b 

*�5Ÿ5Ba�1-5€e+}°?BQc`Ga4e+Q6aJ`-/~aD1-/2`-x�1-EŠ{|?8Q4Q6e+E���� Q6e+x"?8EF7,:F3

e+}"?8Qc`bace+Q6E�1-9�E<?BW+?B587,9"*

�¶1 Q4?8E<ZF345B?8Q4U<EF9 ?BQ4S+e;ZF7,9;:<3€RB3@58`-Q6a �†1G9;9Ge+Q@1Š36PFQ4PF36R8S-TVU<S+S-W+RBE$X�CFe-34345�7�7,ZF[

?8/~ac?8/~ac?�:^aD`-E ?8SGXf36ac1-A87,e+E�`-Q672:F3¶?8/2e-3458/2`-34C<e+5 �

<

7

P

�

H

 

�¶9-e+E$W+?BQ4S$`G/ * �_1�?B/2?±W+?€1w36ac1 �

A87,e+E�`-Q672:F3|?8/,e+345B/d`-3¢3458?BQ47,E!a 72EFZF³~a¡\6:F901´}F`-/,X+`-9b1Ga��-1-9!9-e+QŸ1_34PFQ6PF34RBS-TVUFS+S-W-R8E$Xt72Z<[+x°?BE

EF?8=mW-`G/,ace-58729 * 5Ÿ5±a_TV?‚\6?8587¤9!7s1u36ac1-A87,e+E�`-Q672:F3>?B/2e+3658/2`-34Q41•TV?8/2³,Q4C�1bac•

<

7

P

�

H

 n� �
�

�

P

�

H

"

S

 

<

7

P

�JS

 b


S

�ƒ)-*,)ML��

?8S-X-?8EF/,?Ba �°=€?8/~X 7FS-X�7,3Œ7,E$ac?8Q6}FQ4?±aD`-/,C�1Ga4• ��CFe+S-X�1t36ac1-A87,e+E�`-Q672:F3k?B/2e+3658/d`G3_1@{¢?BQ4Q4e-E��

��Q4e+x"?8EF7,:F3fe+}"?8Q4`Gace-Q 0

�

�Ž341h\4`Ga4R8Q6a4R89!CF?B5 ac1-Q6a4e+58• 341h\4`Ga6TVUFS+S-W-R8E$X+?G* N¸36ac1 �

A87,e+E�`-Q672:F3>?B/2e+3658/d`G36a>ac?BQ4=€R83658?Ba4?83Œ=@RBQ6a4R89!EF?89�7,3kEF?BW-?8587,9��"=€?8Qƒa

<

7

P

�

H

 b


Hf=€?8S$1GZb\41

?8S-Xw72ZF[+x"?8E�CFe-34345�7Y}�`G/,X$1 HY}°e+E$aŒ9-r-Q4UF/,7
=@?BS-aD1G/d`-/2`-347 WG1-/2•+3658³,E;P<34R8S-RBaM*

!#"$!#"��B" &��	��
 @
�#/��#@��#'

; e+3ƒa�acR8Q©\6UFEF9 Qc`H?8SGX�� 4�5B729b1-7¶=€?8E<E!X;7,34R8S�`bac/d1GS$`-E�1-9�9!72365M`-=€³,ac`-3c`GQc1<*�� 7,ZF[

`Gac/21-S$`-E�1G5

-

�

�

H

 � ���

�

9����

�

I

�

9

?




N

�

�

C P

�

H

 b 

�ƒ)-*,)hg6�

)hg



=€?8EFE$X;7236R8S+?±a†RBQ6a¡\6U<9��^1-CFe-/,Hw?8SGXt}�`-/,X+1I9G?85BZF[+}"e+E$a¡\41<*�5Ÿ5_1I=€?8EFE$X;7236R8S•`-/,ac1-/d`-xF1-E

TVUFS+SJ1-5BH�9G?858Z<[+}°e-E!a6ac•+/ * 5ŸQ4S+e;ZF7,9;:<3 Q6?8EFZF3658?BQ4?89!x"?8E�1-5Be+E!x�1-E@=�1h\6Z<EF?8=�=€72E<ZF?8E

9-?B58ZF?±ac7sTV?8/~acRBa4?8/s?836?Ba4R8Ef:FSGX$1-E�1G5Ba¶1-5J?BQ4?BZF=@RBE$X;a¶9b1-};\6:F9 * �_e-S-X�?8/,9-?8Q6UF/ \6U<9�1@xF7:�

58e-E!X!ac1-/d1-E<3c`-S+eGa��$R83‡CFe+SGXt`Gac/21-S+e+/,C�1-3634:FEF9JEF?8= 36587,S+e+Q 7F1-E@?BQ4S+e;ZF7,9;:<3‡Q6?8EFZ<3458?BQ4?B9 �

x"?8E�723 �<A8R8/,345B?8Q4P 34e+9�9G?85BZF?Ba47¢RBQ6acRB9!Q4?I9;7,3458`-=@³~aD1-E<7
1-5072Z<[$`Gac/21-S+e-a†R83Œ1t9;U</2r+E!x"r+58[

9-?B58ZF?±ac7†TV?B/,a4RBac?B/2?B9;Q6?�7,3�`Ga4/d1-S+e-/2EF7 *+
¤?BS-X+?BE�1f9-?85BZF?Ba47†TV?8/~acR±ac?8/,?89 ?8/,e+345B/d`-341 7,34=€RBa

<@?

�

H

 

*˜N¶5 �O72ZF[uRB3_9G?85BZF?Ba47sTV?B/,a4RBac?B/2?B9;Q6?lW+?Ba6a_`Gac/21-S$`Ga>?B9!9-e+QŒ1-5

�

���

� � � 


H

-

�

�

H

 

<@?

�

H

 

�])+*~)'•��

=€•^ZFe-E ZF?%4�EF72`-/2C�1ba¡\6:F9 *•N_5�`Ga4/d1-S �ƒ)-*,)hg6�kRB3 �ƒ)-*,)'•k�>36?8S+³~ac36R8S+R±W+?8/|acr+QƒacRBEF[�=€?8S+CF1 �

aD`GQ4e+58`-3c1_1-58e+E!x�1GEuEF?8CF?B58?BE€9!7~W^7~ac?B/2?85BCF?Ba4[´1-5 72ZF[+`Gac/21-S_Q6?8EFZ<9;³~W;UF/</21-343 7 �Ga472}F7,9;:<3c1-E

I

0

h

]\j

3658?BQ472E$a47Ÿ9-e+E$W+?BQ4S+?BEFA872`h\41�=@721Ga4a8*•N¶5€`Ga4/d1-S�9!7,345M`G=@³~aD`-34`Ga´?B58R8QƒaI=�`-3l=€•;Z��

345B?8Q6Q4?8/¤W-R8S+?B5858U<9�?B/ *

N¶5 �ƒ)-*,)hg6�_ZF?�4FEF³2AB72•-alTV?B/2C�1-3658E�`G/,WG1�1-5 �ƒ)-*,)'•k�¶?8S-X-?8EF/,?Bac?±aJ1�9Gr'W+?Ba49-?B58[+9GR8}F}"?8E

723>³,Q4C�1ba¡\6:F9 �

�

���

� ���

�

9 ���

�

I

�
� 


H

�

9

?




N

�

�

C P

�

H

  

<@?

�

H

 

* �])+*~)h„k�

�†?±W+?85B?Ba6W+?•?BS-X��ž36?8S+RBZ<WG`-/,a4e+58•Ga��F?B5Ba_`Gac³,Q4C�1ba¡\6:F9�1t9Gr'W+?Ba49-?B58[�=€•^ZFe-E �

�

���

���
	

	

�

���

�

9����

�

I

�
� 


H

<@?

�

H

 

K���
��

�

�

P��

S

E��

S��%V,V��

���

?

* �])+*~)'n��

5Ÿ5Ba´1-5•?BS-X+?BEF/2?±ac?Ba�� 1@C�1baD`-Q6R8Q6a4R89�9-RB}F58RB36a0?8/,C�1-S-X!WG1���7FS-X�TVe+S$1-/,=�1G58C�1GaV\6:F9�`Ga �

CFe+SGXwE�1-SGX

I

RB3_9!723�� R8QƒacR89G?89�?836?Ba4R8E TV?BEFE�9-?8/,/s`-/2/,EF7d1J1-3436587,=@}<a4e-ac7,9!:F3c1-E�1

 
�

�

"

I

 

2

K��"!

�$#

9

�])+*~)�"��

1-Q4`-E$X+e+363c`-S+EF1-9��°1GCFe+/

 
�

�

"

I

 1�
�

� 


H

<@?

�

H

 

K��



�

�

�

P��

S

E
�

S��%V,V

* �])+* �-y��

�˜?85B?83634UF9�x"?J1G5

1!�

�

 � � �

�

P

���

�

N

�

�
	

 
�

�

"

N

 

�])+* �^)$�

=€?8EFE$X;7236R8S+?±aM* �´343658?BW-?Ba6W+?C�ƒ)+* �^)$� �‚?±a �])+*,) "���� A8?8/"=€?8S$`-/,/d1-}<³,acCF1Ga¡\6:F9��+C<e+S-X

1

?

�

�

 &%

�

�

��� ��1-=€?8EFE$X;72x"?8E��

.

'

* 8‚S-X�1G50`Gac/21-Su=@?BS+9b1-}FC�1bac•

1

?

ZF?BQ47~W-`G/d`-34`'WG1-/ �

�

���

�

1�' �

'� 

* �])+* � �k�

)'•



�

a4a0=€?8S+?B=@/,³,a4CF?BaV\6UF9��
CFe+S-XYace'WG`-xFxF7 Z<?8Q47~WG`-/d`-36e+9!9b1-/ 1-5 � =€?8EFE$X;7236R8S�=�1GS$1-3c1GxFx

Q4?BEFZFP =@e-=@?BE!a4:F=@1-72CFe-5•\6:^acC�1Ga4:FEF9��
RB3

1+�

�

 

EF?B= =@`-3´=€72E$a¶1-5 ��?B/2e+3658/d`G3c`-CFe-5

aD1-Qƒace+5B•t=@e+=€?8E$a4:F= S+?BEF?8Q4`Gace-QkTVU<S+S-W+RBE$X+*

; e+36aJQc`bacR8Q6UFEF9 1�S+?8E<?8Qc`bace+QlTVUFS+SGW+R8E$X 9!72365M`-=€³,ac`-3c`GQc1<*uN_5 �])+* �Gy��¶9!7,TV?]\6?B58RB36a

1-/d1G9;³~ac36:F9w`Ga>TV?B/2C�1G3458EF`-/,WG1u1-5

�

� �8� 


S

�

�JSsc

C P

�

H

  

1-58e-EFe+3434`-S+e-a �

 �

�

"

N

 � � � 


H

<@?

�

H

 � � 


S

K � 


�

�

�

�

�

S

E

�

S �%V-V

�

�JS c

C P

�

H

  

* �ƒ)-* �-ik�

�¶1-36e+EF/,•$1-E�=€72E$a �ƒ)+*~)'i�� �‚x"?8E �!=€e+36a†723‡x°?±W+?B58?Ba4CF?Ba4UFEF9w?BS-X@e+/,X+1-E�/,72EF?BQc`-Q6723˜e+}"?8Qc` �

ace+Qƒa���1G=@?B/,X�1t{|?8Q4Q6e+E���� Q6e+x"?8EF7,:F3>e+}"?8Qc`bace+Q>?BS-X�`-/~aD1-/2`-EFe+36³,aD`G3c1 �

�

P

�JS

"

H

 �

K
�




�

�

�

�

�

S

E

�

S��%V,V

�

�OS c

C P

�

H

  

* �ƒ)-* �GL��

5ŸEFEF?89�36?8S+³~ac36R8S+R±W+?8/ �])+* �Gi��•1u9-r'W+?±ac9-?B58[�=€•^Z<e+E�³2Q6C�1Gac• �

 
�

�

"

N

 �4�8� 


S

� � 


H

�

P

�JS

"

H

 

<@?

�

H

 

* �ƒ)-* �+g6�

5ŸEFEF?89J1>TV?8/2³,Qc`-36E�1-9l1G5†1-5‡?8/,[+E$X+? �+CFe+S-Xla4e'W-`GxFx�1-/21-9!³,ac`-3c`-C<e+5ŸTV?8/2CF1-345BE�`-/2CF1Ga¡\6:F9´1-5

�

e+}"?8Qc`bace+Q 36}°?B9$acQc`G/2723¢TV?8/2x"e+E$aD`G3c`Ga8*¢N_5

�

e+}°?BQc`Ga4e+Q 341h\4`Ga4TVU<S+S-W+RBE$X+?87~a˜TVe+Q4=@`-/27,3c1-E

\6?8/,r+/ \6UF9����

�

H

 

�‚?B/ *&�¡N��±TVe-Q4=@`-/27,3	� 345B•-a˜1-5BR8Q6a C�1-345BE�`-/ \6:F9J7~a4a �-=€?8Q6a ?85B?89�`G/,aD1G/d`-x�1GE

EF?8=”TV?8/,a4RBa4/2?8E!UF/ Q4?BS+:F/d`GQ4723JTVUFS+S-W-R8E$X+?B9��†R83t1 34}"?89$acQ6:F= TVe+/~X!ace+EFe-3�723u/,?8CF?±aM*U�qN

3c1h\4`ba4TVUFS+SGW+R8E$X-?89�9!72?8/,R8S+³~ac7,9�1-5

K

7�


P
���

�OS

 1�4� � 


H

�

P

�JS

"

H

 

���

�

H

 

�ƒ)-* �-•k�

?8S-X-?8EF/,?Ba4?Ba�� 1GCFe+/¤1-5

1

�

"�� � '�"

�

"

*-*,*^3c1h\4`bacR8QƒacRB9-?89�1��Š}�1-Q41-=@R±ac?BQ†TVUFS+S-W-R8E$X+?B7 *‡N

<@?

TVUFS-S-W+RBE!X!a†1����k?8S-X;U<a6acC�1bac•+9�36?8S+³~ac36R8S+R±W+?8/"9!7,TV?‚\ƒa4W+?_103c1h\4`Ga6TVUFS+S-W-R8E$X+?B9t3458?BQ47,E!a �

1-50e+}"?8Qc`bace+Q>C�1baD`-34`Ga>TV?8/,³2Q4CF1Ga¡\6:F9@1-5

�8� 


H

�

P

�JS

"

H

 

<@?

�

H

 n�

�

B

�

�

?

K

7�


P
���	���

�JS

 

�ƒ)-* �+„6�

1-/d1G9;xF1-E
* 5˜5±aJ1�36e+Q6aIE�1-SGX

N

R8QƒacRB9-?89!Q6?�1�/2?8S-E�1-S-X-e+xFx W-1G/2•+30Q4RB343658?8/‡Q4?BEFZF?B/29-?B58[

3c1h\4`bacR8QƒacRB9�ZFe+=€72E�`-/ \41<* 
s?BS-X+?BEY?B5

1

?

*�5Ÿ9!9-e+QŒE�1-SGX

N

?B34?±acR8E

 
�

�

"

N

 

2

�
� 


S

�

?

K

7

� P��

?

�OS

 

2

K

7

� P

"

�ƒ)-* �-nk�

)h„



R83Œ1-5C�])+* �;)$� C�1Gac`-Qc`bac=€?8EF?±ak:<aD`-E 1-5

1!�

�

 n�

1

?

�

�

 

?8Q4?BZF=€R8E$X;Q4?k\6:^ac:FEF9 *

N¶5l`bac/d1GS+e+/d`G3Ÿ}FQ4e+x</2R8=@`h\4`Ga‡7,/,X+?BEw=€•^ZFe-E@W;7236345M1MW-?858?±a4a4UF9w?8SGX@e-}°?BQc`Ga4e+Q†ZFe-=@7:�

E�`-E<3†3c1'\4`GacRBQ6acRB9-RBEF?89@=@?BS+C�1Gac`-Q4e+58`-3c`GQc1<* 5˜5¶1-58RBQ6a C�1-3658EFe+3 �F=€?8Q6a 1I3c1h\4`Ga4R8QƒacR89G?89

=€?8S+C�1baD`-Q6e+5M`-34`-Qc1�Q4?BEFZF9!³,W;UF/IC�1Ga4R89Ge+E$X =€•^Z<3458?BQ4?B9 /,RBa4?858E<?89 * 5˜/,/2?BE!a4RBa4x°?BEˆ1-5

72Z<[$`Gac/21-S+e+/2`-3J1-/2S+?BxFQc1G7>9-e+E$W+?BQ4S+?BEFA8721 Q4`GaD`h\4`MWG1-/ �†1 9-r'W+?±ac9G?858[HTV?‚\6?85B?Bacx"?8E�7234=€?8Q �

ac?±ac?±a4a‡=@•;ZF3658?8Q‡/2?BCF?Ba4['W+Rkac?836587"10S-X+e+Q63 �!ac7,}F729!:F341-E@?��^}°e+E<?8EFAB7d`-/,723c1GEtWG1-SGXu345B:F}°?BQ��

? �^}"e+EF?BEFA872`-/27,3c1-E�9Ge+E$W+?8Q6S$`-/,•�`Ga4/d1-S-e+/d`-3ƒaM*

!#"$!#"���" & �B@
�#')' � 8����-' 
 * ��� =M0 �#*	�
�3@
�

N¶=€72E$a‡?8=€/2³~ac?±a4acU<9��!1p�ƒ)+* �-•��Ÿ3c1'\4`Ga4W-?89$ace+Q6e+9tR83 3c1h\4`Ga4R8QƒacR89G?89@=@?BS+C�1Gac`-Q4e+58`-3c10=@1 �

ac?B=�1bac729b1-7!EF?BCFR85B34RBS+?89!x"?¶U<a49-r+5BCF?Ba8*�5˜5BR8Qƒa‡1´3c1h\4`Ga4R8QƒacR89G?89u=€?8S+9G?8Q6?834RB34RBEF?89€1-/~ac?8Q �

E�1Ga4³,W 7<a¡\41-7~a>9-?BQ43634UF9��°1-CFe+/s1 4�5B729b1-7
7,E!a4:F³2AB72•u7,3•TV?8/2CF1-345BE�`-/2CF1Gac•'WG`•WG`-/27,9"* N�=€•;Z��

345B?8Qk/2RBE$X+?8S-? ��CFe+SGXw?8/,34[u/,R8}"R834x"?8E�EF?B= 1�3c1'\4`GacRBQ6acRB9w?8SGX+?8E</2?Ba4?BakW;725B34S$`-/ \6:F9€=@?BS �

C�1-E<?8= 1-5€e+}"?8Qc`bace+QlE$X+e-=�`GaJ3458`-=€³,a¡\6:<9f9!7 * 5Ÿ5±a•=€?8S-a4?8CF?±a¡\6UF9 1�3c1'\4`Ga4W-?89$ace+Q6e+9

? �^}F/,72AB7,at9!72365M`-=€³,ac`-3c1 EFRB/29!UF/k723B* N_5 e+}"?8Q4`Gace-Q€E$X-e+=�`ba �©acQc1GA8?@� 7FSGX�9G1G}FC�1GaV\6:F9

=€?8S �kCFe+SGX ?8SGX^x"?8?‚\ƒa¡\6UF9 1-5 H RB3

S

WG`-/,a4e+58•-9G1ba��>R83�7,E!a4?8S+Q4`-/ \6:<9 1G5 ³2S-X 9b1-}°eGa4a

9!7,TV?‚\6?858RB36a �

�|Q

�

P

�
�

� 


H

�

P

�

H

"

H

 ;�
�

� 


H

K
�




�

�

�

�

�

S

E

�

S��%V,V

�

�

H

c

CGP

�

H

  

* �])+* � "��

;Y`-36Q4RB345Ba¶1-5le+}"?8Q4`Gace-Q>E!X-e+=@1tTV?B/2³2Q6C�1Ga4•u1€341h\4`Ga4R8Q6a4R89G?89�r+363458?BS+?89GR8E$al7,3

�¢Q

�

P

�

B

�

K

7�


P * �])+*oi+y��

N�9-R±a¶9!7~TV?]\6?85BR83kr+363458?±W+?±acR836R8x"[+/ 1t3c1'\4`GacRBQ6acRB9-?B9�=�`-Q>=€?8S-C�1GaD`GQ4e+5BC�1Gac•-9"*

N¶5 �ƒ)+* � "��¶7,E$ac?8S-Qc`-/˜1�ZF?8/~aD1�TVUFS+S-W-R8E$XŠ=@721Ga4a´A83c1G9Še-/,X$1GE }"e+E$ace+9!x"•+/ W+?B345€TV?8/

\4`-Q6:F/2RB9-e-a �<=€?8/,X-?89!Q4?-H

c

C

P

�

H

 n� '

*�5˜5¶A83c1G9w1-9!9-e-Q>`-/2/,C�1Ga‡TV?8EFE �FC�1�H ?8S-X@e+/~X$1-E

}"?8Q47,e^Z<729!:F3
}�`G/,X$`GQc1•?836729��h=@?B/,X;EF?B9¶}"?8Q47,•^Z<:F3
72Z<?]\6? WG1-S-X´1-EFE�1-9_?8S+RB345˜3458`-= 7lacr-xFx��

345Br+Q4r-34?�RB}F}°?BE

N

* 5Ÿ58RBQ6a01G5 �ƒ)-* � "k�k7,E!a4?8S+Q4`-/,akTV?B/2x"e+E$acC�1GaV\6:F9�1-5•?BS-X+?B3´}"?8Q47,e^Z<729!:F3

}�`-/~X$`-9!x"•+/
365M`-Q6=�1-5B•¶\4`-Q4:F/,R89Ge+9wr+363458?BS+R8Q6? �

�¢Q

�

P

�

B�D

�

�

R




H

K
�




�

�

�

�

�

S

E

�

S��%V-V

�

�

H

c

C P

�

H

 b %"

�])+*oi<)$�

1-CFe-/
�

D

1

	

� W-?8/072E<ZF? �^?8/~a�}FQ47,=@7~ac³~W �¡?8SGX^3658?BQ4?836?8E�9Gr+Q4UF/ \4`-Q6a��@}"?8Q47,e^Z<729!:F3�}�`-/~X$1

9-r-Q4UF/
W-?Ba4aŒ9!72AB347,E!X�ac:FxF:<36aŸ\6?8/2r-/27 *

)'n



N¶5˜?8S-X-?83s}FQ672=€7,ac³~Wk}°?BQ47,e^ZF7,9!:F3®}�`G/,X$`G9˜\4`-Q6:F/2RB9G`ba 7FS-X´1•/2?8S-?8S-X;345B?8Q6PFxFxI9;7,3458`-=@³:�

aD1-E<7��'C�1k1•}�`-/~X$1•9Gr+Q4E$X+?B58?±acR8x"?8E 7b\s`G/,aD1G/d`-EFe-3®9-e;e+Q6ZF72E�`baD`-9b1Ga°W+?85B?Ba4UFEF9lx"?-* 
s?BS-X+?BE

H��@1 �ƒ)+*on��tZF7,¯°?8Q6?8EFAB7d`-/,?8S-X-?8EF/,?BaI\6e-xFx e+/,Z�1-/d1Š`-/~aD1-/k=€?8S+C�1baD`-Q6e+58e-a6aw36?8x"?83436R8S-a4R8Q

`-Qc1G=•W+e+EF1-/d1-7~WG1-/C�¡³2SGXˆ1 }"?8Q47,e^Z<729!:F3Y}F`-/,X+`'WG1-/•723���}�`-Q4C!:F581-=€e+3 9-e;e+Q4Z<72E�`Gac1 �IR83

\6?8/,r+/ \6? H��

�

�

�

h

"

�

j

"

*-*

"

�

j

E

0

j

 

1-5�`-Q41-=•W+e-E�1-/d1G9;Q41f=@?BQ4[+/,?8S+?B3t72Qc`GE!X-e+9!x�1-E�W+?±a4a

ac?±ac345B[+/2?BS+?83 9Ge^e-Q4ZF7,E�`GaD`G9G1baM* 5ŸxFx"?8E�1�36}°?BA872`-/27,3Y9-e;e+Q6ZF72E�`baD1 � Q4?8E<ZF345B?8Q4x"?8E�?B/2?��

S+?8E<ZF[^?BE 9Gr+58?B/01Ž}°?BQ472e;ZF7,9;:<3w}�`-/~X$`-CFe-5 1-5 ?8S-X-?83�9!723wa4:FxF:F36e+9!x�1-Eˆ1G5 72E$ac?BS+Qc`-/

ZF?8/~aD1 TVU<S+S-W+RBE$X+?fTV?8/,x°e-E!a4C�1Ga4•H1ž/,e+EFS+7~ac:FZFe-E�`-/27,3uR83w}"?8Q6}°?BEFZF7,9;:</d`-Q6723€ZF?8/~aD1 TVUFS �

S-W+RBE$X+?89!Q6? �

�|Q

�

P

D

� �

�

R




H��




H��

K � 


�

�

�

�

�

S

E

�

S �%V-V

�

�

�

H

c

C P

�

H

  +�

�

�

H

c

C P

�

H

  

* �ƒ)-*ji �6�

N¶5t72E$a4?8S+Q4`-/ =€72EFZF1-EFE$X;72345Be+Q‡\4`-Q6:F/2RB9-e-alW-?8365tTV?B/��s1-=€729Ge+Q´1�}�`G/,X$1�W;7,3434581GacRBQI1�9!7:�

72EFZ<:F/d`-367•}"e+E$a¡\4`-x�1^*�5˜5�ZF7,345B9;Q6RBa

N

�

m

I

D

72ZF[+E<9-R8E$a@9-r'W+?±ac9G?8587,9�x°? �†1-C<e+/

I

D

1

}°?BQ47,•^ZF:<3@7,ZF[ RB3pm

�

�

"

�

"

*-*-*˜1 Q4?B}°?±ac³,A872•-3@365M`-=�* N }"?8Q6}°?BEFZF729!:F/2`-Q47,3t72E$ac?BS+Qc`-/

?85B?89!x°?BE 1-5l7,ZF[+}"e+E$ace+9!x�1-E�?B/,W+RBS+?85BCF?Ba4[ �

��


H��

K
�


��

�

R

�

�

�

�

S

E

�

S��%V,V

�

�

�

H

c

C

H

9

R

�

H

 b ;�

K

H

�

�

R

`

ZF?±a

�baJc d�f g

 

`

"

�ƒ)-*ji+ik�

1-CFe+/ �

D

���

9

R

?




N

�

�

C

P

�

H

D

 b 

1G5˜`Gac/21-S+e+/~a
=€?8EFE$X;7236R8SŒ72E$ac?BS+Qc`-/ \41•1k}°?BQ472e;ZF7,9;:<3
}�`-/~X$1

=@?BE$acR8E � H

D

1�}°?BQ472e;ZF7,9;:<3†}�`-/~X$1�?BS-X@a4?Ba43458[-/2?8S-?83>}"e+E$a¡\41 �

d

g

�

�

C

9

R

�

H

D

 

1�}°?BQ47:�

e^Z<729!:F3•}�`G/,X$1

�

�?C

c

�

 	�

�

�?C

c

�

 

ZF7,=@?BEF587,•+3 �+1GA8e+xF7®36aD1GxF72/,7,aD`G347 =�`bacQ47:�<1<* ; 7,EFZ

�

D

=€72EFZ�1 �+1-A8e+x<7
=�`bacQ47:�€3c1h\4`bacR8QƒacRB9-?87
TVU<S+S+?Ba4/2?BEF?89@1Ga4a4•+/��;CFe+SGXw1�}�`G/,X$1J=@?B/,X;729

H

D

}"e+E$a¡\4`batC�1-345BE�`-/ \6:F9H9-?B58ZF[-}°e+E$a49-R8E$a8* NK/2e-EFS+7,a4:FZFe+EF`-/27,3I7,E$ac?8S-Qc`-/2`-34x"•+/†365M`-Q �

=�1G58•I\4`-Q6:F/2RB9 9!7,345M`G=@³~aD`-34`-CFe+50W+?B58?83634UF9 x"?u1-5 H��

��
+


N

'

}�1-Q41-=@R±ac?BQ4?85BR83ƒa��s1-CFe-/


 �

`

L

�

H

 

`

1 }�`-/~X$1ž=€?8E$a47Œ36?8x"?83634R8S<* ; 72E<Z�1-EFE$X;723658e+Q �k1-=@7,9-e+Q

N

'

1 }"?8Q47,•^Z<:F3

72ZF[-EF?89 ?BS+R8365 365M`-= 7 a4r+xFxF3658r+Q6r+34? �01Ž/2e+EFS-7,ac:<ZFe+E�`-/,723@ZF?8/~aD1žTVUFS+SGW+R8E$X ?8SGX �

��


\4`-Q4:</2R89Ge-a�1-Z �¶1-=€7,a�1žWG`-/,a4e+58•;A836?8Q6?89-e-Q�=@?BS'\6?B/2?8E<[




9!7,?]\ƒaM*�N

N

'

}�`G/,X$1H=€?8E$a47

72E$ac?BS+Qc`G/ \41�}"?8ZF7,SuR8}F}"?8E

I

D

�

�

�

R




H��

�

�

�

H

c

C P

�

H

  n�

�

B H

�

h

�

�ON1c

m

I

D

 
�

D




N '

�

I

D

�

B H

�

h

�

� N c

m

I

D

 

* �ƒ)-*ji-L��

N¶5 �ƒ)+*oi-L!� �;�ƒ)+*oi+i��ŒR83C�ƒ)+*oi<)$�Œr+343658?BW-?Ba4R834RBx°[-/•1-ZF•;ZF7,9Y1-5 7<E
*�
 � $ � ���<��
�� � �2�+$�� �

���

�
'��8� $ �

�¢Q

�

P

�

B�D I

D

�

B H

�

h

K

H

�

�

R

`

ZF?±a

� a ced�f g

 

`

�

�ON c

m

I

D

 

* �ƒ)-*ji$g6�

)�"



N�341h\4`Ga4R8Q6a4R89G?89-?±a$7FS-X�C�1Gac`-Q4e-58C�1GaV\6:F9�=@?BS �"CFe+S-X�r+363458?±W+?±a¡\6UF9Y1@acQ41-A8? �ƒ)+*oi+y��>R83

�ƒ)-*ji$g6� 9!7,TV?]\6?B58RB34?87,EF?89�
s1-}</d1-AB?´acQc1GEF345±TVe+Q4=@`-/,aV\41-7,a8* 5Ÿ50?8S-X;Q6R8345±a

�|Q

�

�21

 � �

X

�

?




N

�|Q

�

P

K

087

P

�

�

B

�

�

?

�

1 c 1

�

"

�])+*oi+•��

C�1��

K

��1

 ��

�

K

�21

�

 

=@7,EFZF?BE

�

?B34?Ba4R8E � =@`-34Q6R8365Ba

�|Q

�

�21

 � �

X

�

?




N

�|Q

�

P

K

087

P

�

B6D I

D

�

B H

�

h

K

H

�

�

R

087

H

9

R

`

Z<?Ba

� a cedWf g

 

`

* �])+*oi$„k�

N�3c1h\4`Ga4R8QƒacR89G?89�ac?8CF`Ga �])+*oi+•��•345B?8Q47,E$al1 �])+*oi$„k�>9;7~TV?]\6?B58R83_}°•-/2:F341-7 * � ?BW+?B58?±acCF?±a¡\6UF9

1

� ��1

 �

���	�

�

c

B6D

�

B H

�

h

�

m

K

H

�

�

R

087

H

9

R

`

ZF?±a

� a ced�f g

 

`

�

�])+*oi+n��

58?±aD1uTVUFS+S-W-R8E$X!a�� =€?8/,X;EF?B9�/,e+S$1-Q67,ac=€729!:F3 ZF?8Q67,WG`-/~a¡\41•RB}F}°?BEf1-5 �])+*oi$„k�†9!7,TV?‚\6?858RB3 �

�|Q

�

�21

 �







1

�

�
	

�
��1

 n�

�
'���1

 �

�
��1

 

* �])+*oi#"��

��?8/~acRBW-? �bCFe+S-X

�
��1

 

?BS-XlCFe+/,e+=€e+Q6T$TVUFS-S-W+RBE!X �+1•acQ41-A8? 
s1-}F/21-A8?¢acQc1GEF345±TVe+Q4=@`-/,aV\4`-E�1-9

}"•+/2:F341-7kR8}F}"?8E �])+*ji-n��€5BR8Q4:<34CF?B/,X+?B7´/2?B345BEF?89l�

�
�21

�

 � '

�·* 5Ÿ58?BE a4:F/d1'\6ZFe+EF34`-S$1

=€7d1Ga6a˜9G1G}<aD1C�ƒ)+*oi+n��˜1034}"?89$acQ4`-/2ZF?±ac?BQ4=€72E�`-E<3 ?B/2EF?±W+?85BR83ƒaM*n8‚S-X@1J9b1-e-a4729!:F3˜Q4?BEFZF3658? �

Q4?B9 `Gac/21-S$1-7,E�1-9�9!723458`-=€³,aD`G3c`GalW;723634581'W-?85B?Ba4a4UF9H1�}"?8Q47,e^Z<729!:F30}�`-/~X$`-9 36?8S+³~ac34RBS+RBW-?8/

9!72365M`-=€³,a4C�1Gac••34}"?89$acQ4`-/2ZF?±ac?BQ4=€72E�`-E<3>=@?BS+C�1Gac`-Q4e+58`-3c`GE�1-9�}<Q4e+xF/,R8=@`h\4`-Q41<*

NO9-r'W+?±ac9-?B58[�1-/~TV?]\6?85B?Ba4x°?BE ?BS-X�9-e+E<9;Q6RBa_}°RB/2Z�`GE 3658?8=€/2RB/,a4?Ba¡\6U<9���C<e+S-X�CFe-S-X$1-E

/2?BCF?Bak=€?8S-C�1GaD`GQ4e+5BEF7¤1u3c1h\4`bacR8QƒacRB9-?89G?Ba8*

!#"$!#"�
+" � ��
 �#.
' 8 * ��
 � ��� ��* � � 9-8%' � � *,=
539-' �Q= *���=
5

NŽ}"?8Q47,e^Z<729!:F3®}F`-/,X+1>TVe-Q4=�:F/2`-9k=�PF9Gr^ZFRB34RBEF?89lx"?8=�:^aD1Gac`-3c`-Q41>1-5Ÿ?8SGX^7,9_/,?8S+SGX$1-9!Qc1Gx��

x�1-E0?B=@/,³,ac?±a4a°}°RB/2Z�1>1G5>)+*,)˜`GxFQc`-E0x"?8=�:^aD1Ga4e-a4a¤CF`-Q4e+= acr-=@r+Q°ZF7236589

������������� �"!$#�%'&)(

	 �

=€?8/,X-?89_9-r+5Br-a4as?BS-Xl9!723
S-e+/,X-•>}�1Ga4a4e+SF* 5ŸS-X �b1>ZF7236589G?89´9Gr+58R˜x"?8/2[Ga4a¤S+e-/,X+• �'CFe+34365M1-x<x

Q4r'W;72Z<?8xFx �<1•ZF7,34589G?89w9Gr+58rGa4ac7°}�1Ga6ace+S$`G343c1G/°?B/,acr-/,acrGa4a‡72ZF[•:<aD`-E@W+R8S-/2?8S-?834?BE�aD`MW+e+5B729 *

� �

'� 

Z�1GQc1-x�W-R8/,?Bac/,?8EF3658?BQ4P�72Q4`-E$X+e+9!x"•+/®x"?8/,[-a4a†S+e+/,X-•�9-r-58UF/

� �ON

 

ZF1-Qc1-xwa4r+/,a

N

�‚E<R8/

CFe+3634581-xFx 72ZF[Gal1wQ4?BEFZF3658?8Q6x°?BE
*•N_5Balac1-}�1-365BaD1G/ \6:F9��
CFe-S-Xf1�a 7F/2RB/2[@S+e+/,X-•+9�345M`G=�1

? �^}"e+EF?BEFA872`-/27,3c1-E�AB34r+9!9-?BE �

� �ON

 

2

K

0+*

P

"

�])+* L$y��

�-y



R

R
a

aa

a

R

)-*,)+* `GxFQc1 �ŸN�CF`-Q4e+= ZF7236589wQ6?8EFZF3658?BQ8*

1-CFe+/�� � ak345Br+9-RB347|Qc`Gac`-E�1-9@EF?BW-?8585BUF9 *

N�T¡`-587,36a4R8Q ?BS-X•1-ZFe-a6a I

?

ac1-Q6a4e+=�`GE!X+`-x"•+/$W-1G/2•¶9!7,3458r-9-R83ŸQ4`GaD`'\4`Ga =€?8S-C�1GaD`GQ4e+5��

C�1GaV\6:F9Y1G5�?8/,[+58[�1-/,TV?‚\6?858?±ac?B9;x"?8E 7,34=€?8Q6a4?Ba4?Ba4a_TVe+Q4=@1-/,7258=•:F3k34?8S-³,ac36R8S+R±W+?B/ *$
¤?8S-X-?8E

<@?

�

H

 

1�W-R8/,?Bac/,?8EF3658?BQ4Pž9G?85BZF[-TV?8/~acR±ac?8/,?89 ?8/,e+345B/d`-3ƒTVUFS+S-W-R8E$X+?G*wN¶5 I

?

aD1-Qƒace+=@`-E$X �

x�1-E�1

N

7,ZF[+}"e+E$acx�1GEwaD1-Qƒac•+5B9-e;ZF•t}°e+E$a4e+9�365M`-=@`GaŒ1-501-/2`-xFxF7°9-?±a4ac[-3Œ7,E$ac?8S-Qc`-/®1-Zb\41

=@?BS �

�

� �

�




H

'

� � 


H

�

�

H

'
c

C
P

�

H

 b 

<@?

�

H

 n�

�

� �

�




H

'

�8� 


H

�

P

�

H

'

"

H

 

<@?

�

H

 

* �ƒ)-*oLF)@�

Nm3658e+9b`-36e+3I=@•;ZFe+E/�¡/,Z
* �])+* �+„k� �´1G5

�

P

34}"?89$a4Qc`-/,723lTV?8/,x°e+E$ac`-3c`GaIx"?8³,Q6WG1 �|1-Q4Q41�\6:	�

ac:FE<9�� CFe+S-XHE�1-S-X

N

?836?Ba4R8E 1fW;7236?8/,9-?8Z<R836a�1 1 ZFe+=€72E�`-E<3u3c1h\4`Ga4R8QƒacR89žC�1GaD`GQ4e+5B5M1

=@?BS �

� �

�




H

'

� � 


H

�

P

�

H

'

"

H

 

<@?

�

H

 

2

K

7

� P * �ƒ)-*oL �6�

�

EFEF?BE 1Ž345Br+9-RB347IQc`Gac1H=�`GQ�/2?8e-/,WG1-34CF1Gac• �kRB3 1G5Ba�1ŽZFe+=€72E�`GEF3w3c1'\4`GacRBQ6acRB9 1-Zb\41 �

�

�

c 1

?

* 5˜5I1u3c1'\4`GacRBQ6acRB9�1

�
��1

 n�

�����

�

c

B�D

�

B H

�

h

�

m

K

087

H

9

R

`

ZF?±a

�baJc d�f g

 

`

�

�ƒ)-*oL$ik�

�^)



34}"?89$a4Qc`-/,ZF?Ba4?8Q4=€72EF`-EF3 /,?8S+EF1-S-X+e-xFx•WG1-/2•-3 Q4RB343658?8/�Q6?8EFZ<?8/29G?85B[I5BR8Q6:F34CF?B/,X-?-*ŸN 9GRBacZ<79�

=€?8EF5B72•+3s=€?8ADC�1-E<729b1-7!Q4?BEFZF345B?8Q6?89I?834?±acRBEt1Œ36}°?B9!a4Qc`-/,ZF?Ba4?8Q6=@7,E�`-EF3|=@RBS_?BS-X;345B?8Q4P<xFx

1-/21-9!Qc1kCFe+58CF1Gac•F*¢N T¡`G58723ƒacRBQ6TVe+S$1ba 
¤7,e+:<W;72/,/2? TVR8/,? =€?8S-=�1-Q41-Z�`-367+acr+QƒW+RBE!X-R8EF?B9•36?8S+³~a �

34RBS+RBW-?8/!ac?±ac345B[+/2?BS+?83|ZF7,=@?BEF587,•+3458`-= ?B34?Ba4R8EJ=@?BS+=�:<ac1GacC�1bac• �hCFe+SGX01 �+1GA8e+xF7$=@`Ga4Q479�

ZF?±ac?8Q6=@7,E�`-EF341 ��ZF?Ba

d

g

�

�+* .0R±acZF7,=@?BEF587,•+x�1-E 1 �+1-A8e+x<7Œ=@`Ga4Q479�H?8S-X9�

�

� � ?83

=@`GacQ679�°* 8‚S-X�1t=�`bacQ47:�w341h\4`Ga4R8Q6a4R89G?87|=@7,EFZF72S•?8S-X;=@`-3kQ4?8AB72}FQ6e+9b1-7 * ;�7,W+?B/|1t=@`Ga4Q479�

E$X+e+=@1�?BS-X WG1-/,•+3Œ345M`G=
�®1�3c1h\4`bacR8QƒacRB9-?89Yr+343658?8S-R8EF?B9YWG1-/2•+36E�1-9�9G?8/2/¢/2?BEFEF72?G* 5Ÿ5u1

9-R±aŸTV?8/~acRBa4?8/^1-5Ba e+9-e+5B5M1 �$C<e+S-XJ9-RBa4ZF72=€?8E<5872•-3 =@?BADC�1-EF7,9b1-7^Q6?8EFZ<3458?BQ4?B9;x"?8E�1��+1-ABe+xF7

=@`GacQ679�€3c1'\4`GacRBQ6acRB9-?B7®WG1-S-X@9-e+Eb\6:<S$`-/,a ?8SGX^36R8S+SGX+r+9Gr+9�� WG1-SGX

�

D

"

�

�

�

D

WG1-/2•-3 }�`GQ4e+9 *

5ŸQ4[+36?8E�9b1-eGac729!:F3 � 7<E
* CF7,}°?BQ4x"e+/27,9!:F3sQ4?8E<ZF345B?8Q4?B9!x°?BE€=€72E<ZF?8EI}°?BQ47,e^ZF7,9!:F3s}�`-/,X+1_7,E��

36ac1-xF7,/��h³2S-X0=€72E<ZF?8EJ}°?BQ472e;ZF7,9;:<3¢}�`G/,X$1Œ?836?BacRBEu?85 :<ac•+x<xF7^?B34?±a WG1-/2•+36:F/!=@?BSF* ; 72EFZ<72S

WG`-/d1G345Ba4C�1GaV\6:F9

�

D

� a 7FSGX � CFe-S-X 1-5w1-x<3458e-/87<a•R8Q6a4R89G?w?8S-X;EFRB/†E�1GS-X+e+x<xŽ/2?8SGX+?8E®* N

�+1-ABe+xF7>=@`GacQ679�ž3c1h\4`Ga4R8QƒacR89G?87,EF?89�34?BS+³,a434RBS+RBW-?8/Œ19�])+* L$i��•34}"?89$a4Qc`-/,ZF?Ba4?8Q4=€72EF`-EF3t1-5

?8SGX^3658?BQ4PFxFx

�
��1

 �

�����

��

�

c

B
D

�

B
H

�

h

�

m

K

087

H

9

R

` �

H

D

`��

�

c

h

�

�

R��

j��
	

�

�])+* L+L!�

1-/21-9!Qc1_C<e+58C�1bac• �$1GCFe+/!TV?8/2CF1-345BE�`-/,a4:F9��+CFe+SGX

`

ZF?Ba

�ba ced

f

g

 

`

�

`

�

�

c

�

H

D

 

�

�

c

�

�

�

H

D

 

`

*

N 36}°?B9!a4Qc`-/,ZF?Ba4?8Q6=@7,E�`-EF3€58RBQ4:F36CF?8/~X+R8E<?89 =€?8S+CF1GaD`-Q6e+5M`G3c`-E�`G/•W-1G/d1-=€72/~X+?8E�E!:��

=€?8Q47,9!:F3¢WG1-S-XJ9-r-58?8/,³,a4[´=@•;ZF3658?8Q6CF?85>9G?8/,/^TVe+/~X$1-=€e^Z<E;:<EF9��+CF723658?BEt1´9G1Ge-ac7,9;:<3 Q4?BEFZ��

345B?8Q6?89 }°?BQ47,e^ZF7,9!:F3l}�`-/~X$`-7,E�1-9Y365M`-=@1wW+RBS-ac?B/2?8E®*�N

I

}"?8Q47,•^Z<:F3072ZF[+E<R8/ Q6rhW;7,ZF?8xFx

}FQ672=€7,ac³~Wž}F`-/,X+`-9Ž3458`-=�1 ac7,}F729!:F341-E

K
�

9

�

I

� W+?B/_1GQc`-E$X+e-3 �k1-CFe-/_1

/

� '

365M`-=€e-a

ace-}°e+/,e+S+7,9;:<3l?8E$acQ6•+}F7d`GE�1-9 EF?BW-?85B58UF9 *fN_5w`-/~aD1-/,:FEF9YW;725B34S$`G/,aIC�`-Q6e+= ZF7236589 Q4?BEFZ��

345B?8Q6x°?BE 7,3•?8501uCF?B/,X;58?±a��F?B58R8QƒaŒ=@e+3ƒa>?8SGXw9!7,a4R8Q4[Ga•ac?B3458U<EF9��"RB3•aD1-E!:F/,=�`GE!X-e+585B:F9�1

}"?8Q47,e^Z<729!:F3•}�`G/,X$`G9�ac:F/21h\6ZFe+E<3c`-S$1G7,aM*

!#"$!#"���" ��= * 8��B9-8����3'�� �#@ 6�� � � � ��* � � 938:' � � *,=
5-93' � = *	� =
5

N )+* �Š`-xFQ41ž1 CF`-Q4e+= Z<72345B9�Q4?8E<ZF345B?8QwEFRBC�`-E$X Q4r'W;72Z }°?BQ472e;ZF7,9;:<3@}�`G/,X$`'\4`Ga€=�:��

aD1ba¡\41<*ŒN�}"e+E$ace+341-E

�

U<a49-r+5BR83ƒa´W+RBS+58[�}"?8Q47,e^Z<729!:F3Œ}�`-/,X+`-9�3458`-=�1@9-r+EFE$X-?8EŠ=@?BS �

C�1Gac`-Q4e-58C�1Ga4•F*�N ZF7,345B9-?89G?Ba•1-5�) � � �si�345B72=�x"•+/,:F=@e-9;9b1-/|=€?8SM\6?8/2r-/,W+?•1-5Ba0ac1-}�1-365 �

aD1G/ \6:F9��bCFe+S-XJ1_}"?8Q672e;ZF729!:F3s}�`G/,X$`G9G1ba ?BS-X+RBQ6ac?B/2=�P<?8E�9G•^ZFe-/ \41¶1G5 ?BS-X;=�`-3ƒa 9GrhW-?Ba4[^?BE

R8Q672E$ac?±a4a@ZF7236589G?89�36587,=�x°•-/2:F=¸36e+Q4e-5M1Gac1<* N 345B72=�x"•+/2:<=¸34e+Q6e+5M1bace+9�9-r-58UF/_}°?BZF72S

=€72EFZF?BS-X;729�?8/,[-TVe+Q4Z<:F/��°9;7~W+R±W+?@1-58e+9b1Ga �|1-=@?B/,X-?89!x°?BE 9-RBa4345B?8Q•?BS-X;=�`G3l=@?B/2/2RJ9-?BQ4UF/

:FS-X+1-E�1-5•1�345B72=�x"•+/,:F=
��C<72345B?8Ef?B9!9-e+Ql1@S+e+/,X-•+E�1-9�9GRBa43458?BQl9-?B/2/2?BEF?•:<S-X$1-EF1-58581-/ 1

ZF7,34589!9G?8/sU<ac9Gr+58E<72? �"1-=€7®E<?8= /2?BCF?Ba434RBS+?83B* 8‚S-X�`-/,ac1-/d`-xF1-E��������

0

h

=€?8S+?BEFS+?8Z<?Ba4a

�

CFe+36345�7F3c`-S 7Ž34e+Q6e+5M1Ga4e-aJS+?8EF?BQc`-/,C�1Ga4:FEF9�� R83•1 }"?8Q672e;ZF729!:F3I}�`-/~X$`-9 365M`-=@1Y723 2 ���

� �



)+* �;*�`-xFQ41 �‡{¢?8Q672e;ZF729!:F3>}F`-/,X+`-9w1uac?B/ \6?83>CF`-Q4e+= ZF7236589wQ6?8EFZF3658?BQ4x"?8E
*

345B?8Q47,E$a E<rhW-?89!345B729 * N }°?BQ472e;ZF7,9;:<3f}�`-/~X$`-9b1Ga 9Gr+EFE$X+?BxFx�`Ga6ac?B9;7,E$ac?8E<7t1 CF`-Q4e+=

ZF7236589�Q4?BEFZF3658?8Q¶34587,=@=€?Ba4Q4721�Q4?8Z<:F9b`-/,aŒWG`-/,a4e+5M1Gac`-x�1-E �¡/,Z
*l)+*oi@`GxFQc1�� �®1GCFe+/|1-5I?8Q4?��

ZF?Ba47 Q6?8EFZ<3458?BQ4x"?8E 1 36587,=@=€?Ba4Q47d1wa4?8EFS+?B/,X-?89-?BE `GacC�1G/d1-ZF•�}�`G/,X$`G9G1ba�1�34587,=@=€?Ba4Q4721

ac?BEFS+?8/~X+?BEŽQ4?��F?89$aD`-/~aD1GaV\6:F9 *fNv365872=€=€?BacQ67d1�Q4?BZF:F9b`-/,aJQ4?BEFZF3658?8Q6x°?BE =@`-QI?8/,R8Sf9GRBa

345B72=�x"•+/2:<=@e-a �¡yžR83f)@�tx"?BW-?858?±acE!UFEF9 *�N yž36587,=�x°•-/2:F=€e-a€e+/,X+1-E U<a49-r+5BR836?89!CF?85

Q4?BEFZF?8/ \6UF9��|1-=@7,9-e+Q´1-5uU<ac9Gr+58RB3J:^aD`-E 7b\6x"•+/ W;7236345M1bacR8Q6UFEF9 1�9!727,EFZF:F/2`-347|ZF7236589!CF?B5 �

=@³,Sw1-5@)�345B72=�x"•+/,:F=@eGaŒ1-9!9-e+Q´Q6?8EFZ<?8/ \6U<9Y1-5•U<ac9Gr+58RB34CF?B5 �¤C�1w1G5�EF?8=KacRBQ_W;723634581 �

C�1-EF?B= 1�C�1-Q4=@1-ZF7,9YZF7,345B9;Q6?@7,Qc`-E$X;:F/ * 8‚S-X }°RB/2Z�`G:F/Ÿ1 *,*~* �Gi �-i �-i^*,*~*u?8Q6?8ZF?±ac7˜345B72= �

x°•-/2:F=€e+9!CFe+5u1�365872=€=€?BacQ67d1�Q6?8ZF:<9G`G/,a0?836?Ba4x°?BEž1 *,*~*~*jy+y-y+y+y<*~*,*~*�365872=•x°•+/,:F=€e+9�aD1-Q �

ace+5BE�1-9��$1-5_*,*~*~) �-i<) �Gi<*,*~*|34587,=�x"•+/2:F=€e+9!CFe+5˜}"?8ZF7,S´1-5¶*,*~*,)-)+)+)+)+*~*~*¢365872=•x°•+/,:F=€e+9 *|N_5

)+*~)JaD`GxF/d`-581GacxF1-E�TV?B/236e+Q4e+/~ac:F9w1@C�`-Q6e+= ZF7,34589�Q6?8EFZ<3458?BQ´345B72=€=@?±acQ67d1uQ4?BZF:F9b`-/,aŒWG`-/9�

ace+581GaD`GE�1-9ŠE;:<=@?BQ4729!:F341-E�=@?BS+C�1Gac`-Q4e-58e-a6a�/2?BS+Q4r'W;72Z<?8xFxŽ}FQ672=€7,a4³,W }"?8Q47,e^Z<729!:F3�}�` �

/,X+`-7,a8*´N�}�`-/~X$`-9b1Ga¶345B72=�x"•+/2:<= 34e+Q6e+5M1Ga4:F9-e-EŠ9!³~W^U</ }"?8Q47,•^Z<:F3¶7,ZF?]\6UF9 �

I

D

�_RB3´36ac1 �

xF72/,7,ac`-347"=�`bacQ47:�^:F9�341h\4`GacRBQ6a4R89-?p�

�

D

�s\6?8/,/2?8=€587 *

�-i



	

�

D

I

D

y "<*on#"+n#"+„ "-L$n$g-g-•+• LF*jy-y+y+y+y+y-y+y+y+y+y-y

) �D)+*~)h„+„;)ML!g+g^) "+•+i+n

�

�

'

h

LF* �G•$„ "-L "^)�" �GL$i^)

y<) �D)+* �GL$y "-L$n+y<) "#" �^)

�

�

'

j

n<*ji^)'•$g � "GL$n$g^)'•-n

y+y^) �D)+* �GL$y+gGL �+g+g-„-y-LF)

�

�

'��

) �;*ji �;)h„GL$•+•^)'•<)'n �

y<)-) )+* L+L "+gGL!g-y$„bL "$g-•

�

�

'��

) �;*zg-n-y+n+y$„+„bLF)'y+i �

y+y-y<) �D)+* � � "+g+„-y+•+n-•<)�"+•

�

�

'

^

)'•^*ji � � �+„-•-L$„GL$i+n �

y+y^)+) )+* L+L!g "#"$„+g "^)�"+y �

�

�

'

^

)'•^*zg-n+g �GL � "-y+•+y+n<)

y<)-)+) �D)+*j„-y$„ "+y<)�"+y-y+n#"-L

�

�

'

^

)'•^*jn-L#"+y$„^)'n+g " � �GL

y+y-y+y<) �D)+* �^)h„Gi+i+n+i+n+„-y$g^)

�

�

'��

�-y^*ji � �-i+i+y+y �+g+„-i#"

y+y-y<)+) )+* L$i �Gn �-y#"$g;)hgGL+L

�

�

'��

�-y^*zg-n+g-•+n#"+•+„^)h„+g-n

y+y^)'y<) )+*jg-i#" �+g+„ "+y+„GL �-y

�

�

'��

�-y^*j•+i-n �-i+n+i-n+•+y<)'n

y+y^)+)+) �D)+*j„-y-L<)'y$„^)hg-gGL �+g

�

�

'
�

�-y^*jn$gGi$g+„^)hg;)h„ � �+„

y<)My<)+) �D)+*j„ "#"-y<)�"-L!„ "-L �-•

�

�

'��

�-y^*jn#"+„-i+•#"+i-n+n<)'n+•

y<)-)+)+) �^*oy<)'y �GL!„-i-L$„GL$i+i

�

�

'��

�^)-*,)+)M•#"#"-L$i � �-i$„-i

y+y-y+y+y<) �D)+* �-y$gGy+• � " �Gi+n<)�"

�

�

'��

�GL<*ji � �-i+i$gGL+i$g+„-i+n

y+y-y+y<)+) )+* LF)'n+g �^)'• � �-n<)ML

�

�

'��

�GL<*zg-n+g+„-i-L!„Gn+n$g-y$„

y+y-y<)'y<) )+*jg �+g-g "$„GL+L+n �^)h„

�

�

'��

�GL<*j•+i-n$„-•+y �-g-y+i �-i

y+y-y<)+)+) �D)+*o•+n+n-• �GL "+iGL �+g+„

�

�

'��

�GL<*jn$gbL$y �+g^)My+y+y$„^)

y+y^)'y<)+) �D)+*j„ "+•-i$gGL "+i "$„-n$g

�

�

'��

�GL<* "+y �^)'•$„-y-y<)'y+•+•

y+y^)+)'y<) �D)+*j„ "+•-i$gGL "+i "$„-n$g

�

�

'
�

�GL<* "+y �^)'•$„-y-y<)'y+•+•

y+y^)+)+)+) �^*oy+y$g-„-i+i<)'y-• �^)'n

�

�

'��

�+g;*,) �;)ML$n+n-L+n+n<)+)+)

y<)My<)+)+) �^*~)+)�"-•<)hg-y<)'g-i+•#"

�

�

'��

�+g;*,)'•+g-• �-n �Gi+• �+„ "

y<)-)+)+)+) � �^*oi+•+•-i$„-n �+gbL$n+y<)

�

�

'

�

�+g;*ji+nGL "-L!g+„Gn$g-•$„-•

)+*~)+*MaD`GxF/d`-581Ga �¤N�C�`GQ4e+=�ZF7,345B9lQ4?8E<ZF345B?8Q }"?8Q672e;ZF729!:F3s}�`G/,X$`G72E�1-9¶1-Z�1Gac1-7!1k34587,=@=€?Ba��

Q4721uQ4?8Z<:F9b`-/,a_?836?Bacx"?8EY=�1 �°*>•tU<a49-r+5BR8347,S � �

�

�tR83��

�

�I}�1-Q41-=€RBac?BQ4?B9�=€?8/,/2?±a4aM*

��?8/~ac?836345BUF9��"C<e+S-X�1u}�1ba4ace-S+•tS+e+/,X-•t34?8x"?83634RBS+?•?BS-X;34R8S-E!X;7 �


 �

�$�·*

�GL



)+*oi<*$`-xFQ41 �¢{¢?8Q672e;ZF729!:F3Ÿ}F`-/,X+`-9�1l345B72=€=@?±acQ67d1¶Q6?8ZF:F9b`-/~aŸC�`-Q6e+=�Z<72345B9�Q4?BEFZF3658?8Q6x°?BE
*

!#"$!#"��+" � � � �
�3@
�#53' �B8:02=?> 
).
'

N 36}°?B9$acQc`G/2ZF?±ac?8Q6=@7,E�`-EF3‡9!72RBQ6acRB9-?B/2R836R8CF?B5 4�S-X-?8/,?8=�x"?_9G?8/,/ W-?8EFE<7
10}°?BQ472e;ZF7,9;:<3 }�` �

/,X+`-9!9G1G/
9b1-}°AB34e+/21GacxF1-E�S-X;Pb\ƒacrGa4a>aD1G}�1-345±aD1-/21GaD1G72EF9b1Ga8* N¶5u)-*,)laD`GxF/d`-581Gacx"•+/°9;7,ZF?8Q6UF/��

CFe+S-X�1 }F`-/,X+`-9ˆ3458`-=@1 1 }�1ba4ace-S$`-34e-9 3458`-=@`'WG1-/uSGX+e+Q63c1-E�EF[F* ‰´X$1-9Ge+Q4/21Gac7,/d1-S

/2?BCF?Ba4?Bac/,?8E )'g � �-y�U<ac9Gr+58RB34?BE a 7F/†E!:F=€?8Q6729!:F3c1GEŽ=@?BS+C�1Gac`-Q4e+5BEF7 1Y}°?BQ47,e^ZF7,9!:F3•}�` �

/,X+`-9b1GaM*��´/,X$1GE =€•;ZF345B?8Q6a€9G?8/2/•a4?8C�`ba@WG`-/21-345±aD1-EF7 �‡1-=@7•1ŠQ6?8EFZF?B/29G?858RB34Q6?f`-/,/2• 72E	�

TVe+Q4=@`-AB72•-a‡C�1Ga4R89Ge+E$X$1-E�C�1-3658E�`G/ \41ITV?B/ * 5ŸEFE<?89€R8Q4Z<?89-RBx°?BEY1I34}"?89$acQ4`-/2Z<?Bac?BQ4=€72E�`GEF3

?8S-X•e+/,X+1-E�9!7,TV?‚\ƒacRB34RBa˜9Ge+EF3ƒacQ4:F`-/ \6:F9I=€?8S �$1G=@7;/2?BCF?Ba4[hW-R•ac?B34587 �$CFe+S-X•1¶AB3c1-9IW-1G/d1-=€79�

/,X-?8Eu=@1 �^72=@`-/27,3¤}�1Ga4a4e+S$`-367^365M`-=€72S_Q4?BEFZF?8/,9-?B58R836Q4?Œ`-/,/2•¶}<Q472=€7,a4³,W¶}�`-/,X+`-9!9b1-/<9G?8/2/,[^?BE

}°e-E!a4e+3´365M`-=€³,ac`-34e+9b1Ga_W+RBS+?85BCF?83634UFEF9 * �-?B/2r+/ \6?

�

D

1

	

}<Q472=€7,a4³,W�}"?8Q672e;ZF729!:F3_}�`-/~X$1

}�1Ga6ace+S$`G3c1-7,E�1-9 345M`G=�`Ga8* �˜?85B?83436UFEF9 x"?Š?BS-X�� �B9-r-E!X!W-?8/2[ � 36?8S+RBZ<WG`-/,a4e+58•-a8* N

34}"?89$acQ4`-/2Z<?Bac?BQ4=€72E�`GEF3•=€72EFZ<?8Ež?BS-X+?B3u}°?BQ47,e^ZF7,9!:F3J}F`-/,X+`-CFe+5€aD1-Qƒace+5B• aD1GS'\41�=@?B/2/2R

³2Q©\6:F9@e;Z�1�1��

H

�

R

C�1Ga6W-`GE!X!a ��1-=€7°E$X;72/~W-`GE!ac1-Q6aV\41 �;CFe+S-X�1-501-ZFeGa4a•}"?8Q672e;ZF729!:F3 }�`-/~X$1

C�`-E$X�}�1Ga6ace+S+`-34CFe-5´aD1-Qƒace+5B729��FR83>W-?858?B3436UFEF9�x°?0?8SGX 7b\•34}"?89$acQ4`-/2ZF?±ac?BQ4=€72E�`-E<36a �

�
�21

"

�

 n�

� �	�

�

c

B�D

�

B H

�

h

�

H

�

R

m

K

087

H

9

R

`

ZF?±a

� a ced�f g

 

`

�

* �ƒ)-*oL!g6�

5Ÿ5��

�

��?836?BacRBE W;7,3434581+1-Zb\41 1G5w?8Q6?8ZF?±ac7•36}°?B9!a4Qc`-/,ZF?Ba4?8Q6=@7,E�`-EF3ƒaM* 5Ÿ/2[+E$X-? �˜CFe+S-X

1 36}°?B9!a4Qc`-/,ZF?Ba4?8Q6=@7,E�`-EF3ƒa	� 3458?BQ47,E!aJC�1Ga6WG`-E$X^36e+Q4xF1 TV?]\ƒa6W+? � 1-5Ba•1 }F1Ga4a4e+S$`-367Ÿ345M`G=

345B?8Q47,E$ac7Ÿ34e-QJ1G/d1-98\4`-x�1GE `-/2/,³,acCF1Ga¡\6:F9�?B/2[F*�N
��345B?8Q47,E$ac7Ÿ9!7,TV?‚\ƒacR83ƒaJ1�36}°?B9$acQc`G/2ZF?±ac?8Q �

=@7,E�`-EF3>9!:F=€=�:F/2`-EF3•36e+Q6TV?‚\ƒacRB34R8E<?89�EF?BW-?85B58UF9 �

�
�21

"

�

 n�

�

c

�

B

�

�

h

�

�

��1

 

�

�

"

�ƒ)-*oL$•k�

�+g



1-CFe-/01

�

�

�21

 

9!:F=€=�:F/2`-EF36e+9 A8341-9 1

�

WG1-S-X 1-EFE�`-/l9G?BW-?834?BxFx"?Ba U<a49-r+5B[�}"?8Q47:�

e;ZF729!:F3Ÿ}�`G/,X$`G9!a4•+/<TVUFS-S+?8EF?B9 * N¶=€?8EFE$X;72x"?8E@1l9!:F=@=•:F/d`-E<34e+9J?8/2?BS+?8E<ZF[^?BEtS-X+e+Q63c1-E

A836r+9!9-?BEFEF?89��"1�34e-Q6a>?BS-X�9G?8/,/2[;?8EwE�1GS-X

�

���

�

ac1-S'\4`GE�`-/ =@?BS$`-/,/2C�1Ga4:FEF9��!R83 �

�

��� ?Ba

W;7236345M1GCF?8/~X+?Ba6ac?B34³,a6W+? �°1t58RBQ4:F3ŒCF?B/,X+?B9-?±a´1

' �

�

c

�

�����

B

�

�

h

�

�

�21

 

�])+* L!„k�

?8SGX+?8E</2?Ba4x°[-/JC�1baD`-Q6e+58C�1ba¡\6:F9 =€?8SF* �¢1-}�1-365BaD1G/d1Ga4e+9 345B?8Q47,E$a��I1�9!:F=€=�:F/d`GEF3�34e+Q

9-e-E!W-?8Q6S+?8EFAB7d`h\41�S-X+e-Q438* 5ŸS-X-?83 �¢1�C�`-Q6e+= ZF7,34589Y}FQ4e+x</2R8=@`-CFe-5�C�1-36e+EF/2•+1-E ?8Q4[-34?8E

9b1-e-a4729!:F3 � 7FE
* N �^72e+= N �tQ6?8EFZF3658?BQ4?89 ?836?BacRBE xF725Be+E$X;³,aD`G36a€E$X+?8Qƒa

�

•Œ:FS-CŠ) "#" �
	 �

CFe+SGXž1 9;:<=@=�:</d`-EF36e+9

�

TVUFS-S-W+RBE!X-R8x"?8E 345B:F}°?BQ�� ? �^}°e-EF?8EFAB7d`-/,723J=@•;ZFe+E9�

`

�

�

`

2

K

0	�

��


"

�

�

�@� �ŒA834r-9;9G?8EFE<?89��0?858RBQ6a 1-5��])+*oL+•��@34e-Q�72/,X-?8EF9Ge+QwQ6?8EFZF9!³~W^U</lS-X+e+Q63c1-E

9-e-E!W-?8Q6S$`-/��|R83J=�`GQ01-5t?8/236[YEFRBC�`-E$X aD1GS'\41�723 \6•�9-r+5B?8/,³,acRB36a•1-Z
*@N¶5 �ƒ)+* L!�l`-xFQ41 1

9!:F=€=�:F/d`GEF34e+9 ?836R836RBa�=�:<ac1Ga¡\41Ž1HC�`GQ4e+= ZF7236589�Q6?8EFZ<3458?BQ4Q6?-*�N 9!:F=€=�:F/2`-EF34e-9

345B:F}"?8Q�� ? �^}"e+EF?8E<A87d`G/2723�9-e-E!W-?8Q6S+?8EFAB7d`h\41 ?B34?±acR8EO1 �ƒ)+* L!„k��58RBQ4:F36CF?8/~X+?B7�723�345B:F}°?BQ��

? �^}"e+EF?BEFA872`-/27,3_}"e+E$ace+363c`-S-S$1-/|C�1GaD`GQ4e+5BC�1Gac•-9�=€?8S

�

���

�

TVUFS+S-W-R8E$X+RBx°?BE
*!5˜5�1-5Ba¶723

\6?8/,?8E$ac7 �'CFe+S-X´1&4�587,9b1-7-=€?8EFE$X;7236R8S+?B9l`Ga4/d1-S$1G72E�1-9>9Ge+E$W+?BQ4S+?BEFA872`h\41_3658:F}"?8Q �‚? �^}"e+EF?BEFA872`-/27,3

1•3458`-=€³,aD`G34x�1†W-?Ba4a|/,?8S+CFe-3434581-xFx0}"?8Q47,e^Z<729!:F3
}�`G/,X$1•}"?8Q672•;ZF:F3
7,ZF?]\6RBEF?89ŒTVUFS+S-W-R8E$X+?B9-RBE!a

723B*¶N_5�)+*jg^*´`GxFQc1w1@34}"?89$acQ4`-/2ZF?±ac?BQ4=€72E�`-E<3_5BR8Q4:<34CF?B/,X+?B7,al=•:<aD1GaV\41<*¶Nq/2?BS+E�1-S-X-e+xFx

WG1-/2•-3¢Q6R8343658?B/FQ4?BEFZF?8/,9-?B58[03c1h\4`bacR8QƒacRB9

1

�

c

'

*

��'

��*,*-*

� '

��
 �$1-=€72x"[+/!1¶3658r+9GR8347�Q4`GaD`GQc1

�

� '

*

�k'

��*-*�1-ZF•;ZF729 *

!#"$!#"��7" � @ 
 �#@
�#5 �#' *,=
539-' �Q= *,= �

N�}°?BQ472e;ZF7,9;:<3>}�`-/,X+1@=€•^Z<3458?BQ4Q6?8/s9b1-}°AB34e+/21GacxF1-E 365M`-=€e+3k?8/~W;7|RB3¶S-X+1-9-e-Q4/d1bac7¤}FQ6e+x��

/2RB=�1†WG`-Qs=€?8S+e-/2Z�`-36Qc1>1>C�`-Q6e+=ˆZF7,345B9;E<R8/!S+?8E<?8Q47,9!:F3c1-x<xFE�1-9l=€e+EFZFCF1Gac•kQ4?BEFZF3658?8Q6?89

?836?Ba4R8E
* N_5 ?8/236[ ��72EF9b`-xFx SGX$1-9Ge+Q4/21Gac7�� }<Q4e+xF/,R8=@1H?8S-X 1-ZFe-a6a�Q4?BEFZF3658?8Q�}"?8Q47:�

e;ZF729!:F3‡}�`-/~X$`-7,E�1-9�=€?8S+CF1GaD`-Q6e+5M`G3c1<* 5˜Q6Q4?¶1-5_?B/2= 7</,a˜RBW!a47258?BZFx"?8Ew365M`-=€e+3†=€•;ZF345B?8Q

345BUF/2?±ac?±a4a��<=@?B/,X+?B9@=@`-Q41J?85±ak9!72?8/,R8S+³~ac[+?BE�=€?8S+e-/2Zb\4`-9

�

�†7,C�1-= �

�

?BEF58?B/Ÿ)�"+n#"
	��

�

�†7:�

C�1-= �

�

?BEF58?B/ )�"#"-y 	��

�

�†72C�1G=
�<.‡WG1-/2?•)�"#" � 	��

�

p^ADC<=@?B/2ADCF?BQ � µ¶721-9-e+E<72e+3l)�" "$„
	 *�5ŸS-X

?8E<EFR8/s3 7</,X+e-3c1-xFxY}FQ4e+x</2R8=@1t1-5 � CFe-S-X�`-/~aD1-/2`-x�1-E�1€=@?BADC�1-EF7,9G1G7¤Q4?8E<ZF345B?8Q4?B9�T¡`G58723 �

ac?BQ4RBx°?BE 1@9b1-e-a4729!:F3¶RB3´Q4?BS+:F/2`-Q47,3kac1-Q6a4e+=@`-E$X+e+9�9-?±W+?BQ4?8Z<EF?89 * �-•w=€•^ZF3658?BQ4?89�ZFe+/:�

S+e+5BC�1Ga4•+9f9!7‡1 Q4?BS+:F/2`-Q47,3 7FE
*w?B/2/27,}<ac7,9!:F3´345B72S+?±ac?B9;E<?89Š1 9G?858?B/2RB34R8Q6?w723B*�N_58e+E!x�1-E

1 Q4?BS+:F/d`GQ4723uRB3t9G1Ge-ac7,9;:<3tac1-Q6a4e+=@`-E$X+e+9HCF1GaD`-Q4`-E�=@7,EFZF7,SfTV?8/2/,R8}FE<?89že-/,X$1GE 7,EF36ac1 �

xF7,/‡}"?8Q672e;ZF729!:F3J}�`-/~X$`-9�� =€?8/~X+?89!Q6?�1��+1-ABe+xF7†=@`Ga4Q479�

�

D

3c1D\4`GacRBQ6acRB9-?�?BS-Xž?BS-X;CF?85

9-r-58?8/,7•365M`-=�* �>72}<729!:F3c1GE aD1-/2`-/2CF1Gac• 1�}"?8Q47,e^Z<729!:F3Y}F`-/,X+`-9!E�1-9 e+/,X+1-Eˆ34e-Q4e+581GaD1

723 �Ÿ=@?B/,X-?89!CF?85wac1-Q6a4e+58•

�

D

36ac1-xF72/,7,ac`-34e+9 36e+Q4e-5M1Gac1H)��‚CF?B5�aD1GQ6aM* 5Ÿ5Ba€1€\6?B/2?BEF34RBS+?Ba

�-•



)+* LF*¤`-xFQ41 �´N C�`GQ4e+= ZF7236589fQ6?8EFZF3658?BQ � �����

�

��� ���_9!:F=€=�:F/2`-EF341-7 345B?8=€72/,e+S$1 �

Q47~ac=€729!:F3I`-xFQ4`-58e+/2`-34xF1-E �

�

�
	

h

?

`

�

�

��1

 

`

W;38*

�

�

1

�

c

'

* ���

���J���

*��

�

�

�


_=€?8/,/2?Ba6aM*

N 9;:<=@=�:</d`-EF36e+9 ?834RB34? r+343658C�1-E<S+x�1-E WG1-E ?BS-X

`

�

�

`

2

K

0	�

�
	���


1-/21-937 3458:<}°?BQ��

? �^}"e+EF?8E<A87d`G/2723•W;7,34?8/,9-?BZFR83634?8/

�

� W^7~aD1-E<ehW;7�� ��•ke+34?BE �$W;7236a � �‡1Ga4ac1'X ��•k:FS+CŠ)�"#"+i
	 *

S-X$1G9;Q41-E 72E$ac?BQ4=€7,a4a4?8EFAB7d`-EF1-9 E<?BW+?B587,9"*

�

/~X+?8E<9-e+Q@1-5 �ƒ)-*ji$„6�JacQc1GA8?wTVe+Q6=�:F/d1fRB3€1-5

�ƒ)+* L$i��•36}°?B9!a4Qc`-/,ZF?Ba4?8Q6=@7,E�`-EF3>9Ge+E$W+?8Q6S+?8E<A87d1€ac:F/21h\6ZFe+EF34`-S$1-7^\6?B/2?BE!a4[+34?BEYQ6e+=@/21-E�1-9 *

N¶5072/~X+?BE�}"?8Q672e;ZF729!:F3†}�`-/,X+`-9!x°•-/
?8Q6?8ZF[taD1-S-e+9b1Ga>9!UF/2r-E�9G?8/,/
9-?B58?8/,EF7 *˜N_5l72E$ac?BQ4=€7,a �

ac?BEFA8721w9-?85B?8/,R834RBQ4?�1-5�?8/,= 7F/~a´RBW-?89!x"?8Ež365M`-=€e+3l?B/2[+Q6?8=�:<ac1Gac•�?8Q4?BZF=€R8E$X 345BUF/2?±ac?±a4a

�

µ¶1-CF/ �$W;723ƒaI)�"#"$„ �sµ´1-CF/��!W;7,36aI)�"#"#"��ƒ)$� 	��|ZF?€=@RBS�a4e'W-`GxFxF7˜9!:<aD1Gac`-34Q41�WG1-E 345BUF9!34R8S

?8xFx"?8EY1-5l72Q4`-E$X;x�1-E
*

�l36345B?BTVe+S+/21-/,WG1•=€?8S+`-/2/21-}F³,a4C�1GaV\6:F9��;C<e+S-X�1�}"?8Q672e;ZF729!:F3 }�`-/~X$1�=€•^ZF3658?BQ>/2?8C<?Bac[ �

34RBS+?Bak1GZw9b1-e-ac7,9!:F3†Q6?8EFZF3658?BQ4?89�34}"?89$acQ4`-/27,3†R83†36aD1bac72365Ba4729b1-7�ac:F/21h\6ZFe+E<3c`-S$1G72E�1-9u=€?8S �

C�1Gac`-Q4e+58`-3c`GQc1<* � [¶U<58?8E<?Bac?•1_}"?8Q47,e^Z<729!:F3s}�`-/~X$`-90R83 1_36}°?B9!a4Q4:F=�=€R8/,X´9G1G}°AB34e+/21GaD1 �

ZF:�1-/,7,ac`-3c1<*

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

N 9$WG1-E$ac:F=€=@?BADC�1-EF7,9b`-x�1-E 9Gr+58}"e+E$ac7_CF?8/~X+?±awTVe+S+/21-/k?8/_1-5f?8E<?8Q4S-7d1ž341h\4`GacRBQ6a4R89-?B9

9!723458`-=€³,aD`G3c1<* 5˜5BR8Qƒa�?8xFx"?8E 1 TV?‚\6?85B?Bacx"?8E 1-5±awW;725B34S$`-/ \6:F9�=@?BS �>CFe+SGX 1ž3658?B=@7:�

9!/d1-3634587,9!:F3@9Gr+58?B/2³~acR83€34?BS+³,a434RBS+RBW-?8/kCFe+S-X+1-E�/,?8CF?±a€9;7,3458`-=@³~aD1-E<7>1-5�?8EF?BQ4S+721Š341·\4`Ga��

�+„



)+*jg^*¢`-xFQc1 �uNv34}"?89$acQ4`-/2Z<?Bac?BQ4=€72E�`GEF3•5BR8Q4:<3�CF?8/~X+?B7

�

� �

�

�

�

'

R83 � � �

�

� � �

?836?Ba4R8E
*�N x"?8=•:<aD1Ga4e-a4aI5BR8Q4•-9

�

3c1h\4`Ga4R8QƒacR89G?89 ?8EFE$X;7 }F`-/,X+1 ?836?Ba4R8EŽ=@`-QInu\6?8SGX^E<R8/

}"e+E$ace+341-xFx�1-E�=@?BS+C�1Gac`-Q4e+5BC�1Ga4•+9 *

�

� W;7,aD1GEFe'W^7�� ��•ke+36?8E �$W;723ƒa�� �‡1Ga6aD1MX � •k:FS+C )�"#"-i 	

R8QƒacRB9-?89G?Ba � 72/,/2?±a4W+?•E!X;³,/,a0Q4?BEFZF3658?8Q6?89 ?836?Ba4R8EH1�3658•+Q4`-347ŸQ6?858e-E�1-EFAB7d`-9b1Ga �|=€?8/~X+?B9f1-5

p�=@`Ga4Q479�w}°•-/2:F3ŒCF?8/~X+?B7

�

�•1-/,7d1-E ���†/,e^ADC )�"$„bL 	 *>Nq9$WG1-E$ac:F=€=€?8ADC�1-E<729b1-7¤TVe+Q4=•:F/d`-9

345B?8=€729!/d1G34345B729!:F3|9-r+5B?8/,³,acRB34RBEF?890/2?±W+?B58?Ba4R836?†ac?BADCFEF729b1-7,/d1-Sk/,R8E$X+?BS+?836?8Eux"e+E$X+e+/,:F/,ac1-xFx

=€72E$a>1-5¶?8/2[-58[u9!/d1-36345B729!:F3•TVe+Q6=�:F/d`G9€?B34?±acR8E®*�5Ÿ5BR8Q6ak?BxFx"?8E 1•TV?]\6?85B?Ba4x°?BE�9G?BW-?834?BxFx

Q4RB345B/2?Ba4Q4?lacRBQ4UFE<9w9!7��FRB3ŒAB3c1-9�1�TVe+Q6=�:F/2`-9@/,?BW-?858?±acRB34R8E<?89�=@?BEF?Ba4RBaŒQ4?B}FQ4e;ZF:F9b`-/ \6:F9 *

NŽ/2?±W+?B58?Ba4R836?89lQ4RB345B/2?Ba4?87$=€?8S-ac1-/d`G/2C�1Ga4•+9>•k?87,ADCF/+9-r-E!X!W-R8x"?8E

�

•Œ?B72ADCF/Ÿ) "#" �
	-R83s=€e+EFe �

S+Q4`�4 `-EF9!x�1GE

�

�†/d1G34347,AM1-/s1GEFZ �l:F1-E$ac:F= �†CF1-e+3 	s7,38*

!#" ��"%!#" & � �3@:@
� � 0213/#/�4#.
576 8:93;#02=?>A@:;B93.
' =

NŽ9$WG1-E$ac:F=€=@?BADC�1-EF7,9b`-x�1-E01•C!:F/,/d`-=tTVUFS+S-W-R8E$X_72ZF[-TV?‚\6/2[;ZFR836RBas1kp;ADCFQ4r;ZF72E<S+?8Q¤?BS-X+?BE��

/2?±at1-Zb\41f=€?8S<* N C!:F/,/d`-=tTVUFS+S-W-R8E$X 9-?85BZF?Ba47��

?

R83u?8SGXŽ9-RB34[+xFx<7��

P

72Z<[+}°e-E!a4x�1-E

TV?8/~W+?±a4aŒ1-/21-98\4`GaŒ1-5l72Z<[-TV?]\6/,?8345±ac[te+}"?8Q4`Gace+Q†9-r-a47¤r+343658? �

�#P

�

H

 n� ��


H

'��

P

�

H

"

H

'

 

�

?

�

H

'

 

* �])+* L$n��

N¶5 7,ZF[-TV?‚\6/2?8365Ba4[He+}"?8Qc`bace+Q6E�1-9 1

N

� '

?B34?Ba4x°?BE =€?8SŽ9G?8/,/´?8S-X-?85BEF72?Š1-5f?BS-X;34RBS

e+}"?8Q4`Gace+Q6Qc1-/ �

�

?

�

H

"

H

'

 ;� �

�

H

c

H

'

 %"

�])+* L "��

�-n



WG1-/d1-=€72E$a 1-5J�ƒ)-*oL$nk�|TV?8EFEF`-/2/2`-3c1¶=€7d1ba4a =@1-S$1_723Ÿ9!72?B/2R8S-³,ac7^10p^ADCFQ6r^Z<72EFS+?BQŸ?8S-X-?8EF/,?Ba4?Ba





�-

/ 	

P

�

-

/

j

���

�

j

�

c�� �

H

 

�

�

P

�

H

"

H

'

 � ')"

�ƒ)-*zg-yk�

N

� '

7,ZF[+}"e+E$ace+9!Qc1^*�N¶5 �ƒ)+* L "��l9-?B58ZF?±ac7 TV?B/,a4RBac?B/˜R83�1 �ƒ)+*jg-y��l?8SGX+?8E</2?Ba•?8/,?8S+?BEFZF[

1-5I72ZF[-TV?‚\6/2?B345Ba4[te+}°?BQc`Ga4e+Qk=@?BS+C�1Gac`-Q4e-5M`-34`-CFe+5G*†N¶5I72Z<[-TV?]\6/,?8345±ac[€e+}"?8Qc`bace+Qk=€72EFZF?BE

'��

�

�

N

9Gr+58x"?8EF36[�7,ZF[+}"e+E$acQc1�?B/2?BS+?Ba>a4?8345J1

�

P

�

H

"

H

'

 n� � 


H

' ' �

P

0

�

�

H

"

H

' '

 

�

�

�

H

' '

"

H

'

 

�ƒ)-*zg^)@�

9-e+=€}"e+58³,A872•-3l345M1Gx�`-/,X;E�1G9"*

�

E)4�EF7~ac?85B72=@`-/27,3c1-EY9;7,A8367 �

Ns.

'

�´72ZF[+9!Q6?@1G5@e+}"?8Q4`Gace-Q

1-345B72=€}<aceGac729!:F3k1G/d1-98\41�? �^}F/,72AB7,a>=€•^Z<e+E�=@?BSt723>C�1Gac`-Q4e-58C�1Ga4• �

�

P

�

H

"

H

'

 &%	�

�

��� 
 -

/ N�


E

]\j

K

M

N

O

S

�
� ��� �����







�

0��

S��%V

P

V

* �ƒ)-*zg �6�

5Ÿ5_1G5k1-/d1-9I1

Nn.

'

?836?Bacx"?8E@1lZF?8/~aD1¶TVUFS-S-W+RBE!X�?8S-X•Q4?8}<Q4?85B?8E$aD`GA872•h\41 �!³2S-XJCF?8/~X+?B34?8E

1-Zb\41�W^7,34365M1f1-5 �ƒ)+* L!„k�l9-?B58ZF?±ac7†TV?B/,a4RBac?B/,aI723B*�N¶5 �])+*jg^)$�l9-e+=€}°e-58³2AB72•+30365M1-x�`G/,XŠ723 �

=@R±ac?B/,ak1-/,9b1-/2=@1-5M`G3c`MWG1-/®1u}FQ6e+}�1-S+`Gace+Q>=€?8S-C�1GaD`GQ4e+5BC�1Gac•t1uQ6rhW;7,Z�7,ZF[+9!Q4?0RBQ6W+RBE$X+?83

1-/d1G9;x"•+/ * �´34345B:F9 1

�

'�"

N

 

7,E$ac?8QƒWG1-/2/,:F=@eGa

�

?8SGX+?8E</2[

�

N

�

N

�

�

E�1-SGX^34`-S#7fQ6R83658Q4?G*

8‚S-X�1u}FQ6e+}�1-S$`bace+Qkµ¶7,Qc1-A±ac•+/

�

µ¶7,Qc1-Au) "+i$g
	s365M`-Q6=�1G58•

�

P

�

H

"

H

'

 n�
���

0

h

3

�

�

h




H

�
�

0

h

3

�

�

?

�

P

]

�

�

H

�\"

H

�

X

h

 

�ƒ)-*zg-ik�

1-/d1G9M\4`bak9G1G};\6:F9��"1-CFe+/ H

?

�

H R83�H

�

�

H

'

* �¶1

�

E�1-S-X � 1-9!9-e+Q_1€}<Q4e;ZF:F9$ac:F=•x�1-E

345B?8Q4?B}F/2[@e+}"?8Qc`bace+Q6e+9b1GaŒCF?8/~X+?Ba6ac?B34³,a4CF?BaV\6UF9�1-5p�ƒ)+*jg �k�>1-/21-9!9G1G/��FRB3_³,S-X�1 ��?±X^E<=�1-E	�

TVR8/,?l}�`-/,X+1u72E$ac?BS+Qc`-/~a>9b1-};\6:F9 �

�

P

�

H

"

H

'

 n�

�

�

��� 
�-

/ N�


�

E

]\j

���

0

h

3

�

�

h




H

�

K

M

N

O����

"

�ƒ)-*zgGL��

1-CFe+/

�

�

�
�

0

h

B

�

�

?

�

�

H

�

c

H

�

X

h

 

j

�

�

N

c�� �

H

�> �

N

"

�ƒ)-*zg+g6�

1 � ?±X;EF=�1GE�TVRB/2?

�

H

"

H

h

"

*,*-*

"

H

�

0

h

"

H

'

 

}�`-/~X$1u=@?BE$acR8E�3458`-=€³,aceGa4a>C�1baD`-3B*

N¶5˜72ZF[GTV?]\6/2?B345±ac[•e+}"?8Q4`Gace-Qn�ƒ)+*jgGL!�"?8/2[+`-/2/,³,aD`G3c1˜34e+9_?8S-X;=@`-36as}"e-ac?BEFA872`-/27,3c1-E¶?8Q4[-34³,a4[

WG1-S-X 9!72e+/~ac•�e+3658A87,/2/2`-/2•�ac1-S+e-a0ac1-Q6ac1-/2=@1-5-* �‡1-EFEF1-9 ��?BX;EF=@1-Ež}�`G/,X$`G9��|=€?8/,X-?89$ac[-/

� "



9!72AB347,aw?8/,a4R8Q6[H}�`-/~X$`-9!Qc1�1-5e�ƒ)+*jg+gk�@CF1GaD`-3+-

/

�‚CFe+5 9GR8}"?83ƒa 36e+9b1GawWG`-/~ace+5B729��kR83wW+?B/2?

?8SGX^U^a4a�1-53�])+*jgGL!�tT¡`G5872341H723wEF1-S-X+eGawWG`-/,a4e+587,9"*�N_5 72/~X+?8E }F`-/,X+`-9 9Gr+Q4E$X-?858?±acRBx°[+/

3458`-Q4=@1-5B• 9Ge+E$acQ47,x 7FAB72•+9Ž1G5BaD`GE W-R8/2?±ac/,?8EF3658?8Q6PF?89��kR83€9!72e+/~a¡\4`-9Š?8SGX^=@`-3ƒaM* {|e+587~ac³~W

72E$a4?8Q6TV?BQ4?BEFA8721 e-a6aY9GrhW-?Ba49-?85B729 x°? �•1-C<e+/I1 T¡`-5B7234e-9 WG`-/~ace+58`-3c1�9!72AB347 *KN T¡`-587,3Y1

/2?BS+9-?±W+?B34?8x<x°?±a e-/,X$1GE }�`-/~X$`-9�9-r-Q4E$X+?B58?Ba4R8x"?8E W-`G/,ace-58729��>=€?8/~X+?89 =€72EF7,=�1-/,7258`-/ \6`G9

1-5 �ƒ)+*jg+gk�lC�1Gac`-36TVUFS-S-W+RBE!X!a8*ŠNm=@7,EF72=@`-/,723¶CF1GaD`-3 7Ž}�`-/~X$`-9 }"?8ZF7,SfR8}F}"?8E�1G5�H R83

H '|}°e-E!a4e+9b1Ga

N

7,ZF[�1-/d1Ga6alr+363458?B9-r-a4[Y9!/d1G34345B729!:F3I}�`-/~X$`-9 * ��e+Q4=@`-/27,3c1-EY?85Ba!7FSGX TVe �

S$1-/,=�1G58C�1GaV\6:F9Ž=€?8S �>CFe-S-X 1 -

/ .

'

3458?B=@7,9!/d1-3634587,9!:F3wC�1Gac`-Q4?B34?±acx"?8E 1-5e�])+*jgGL!�

72E$a4?8S+Q4`-/�1-365872=€}<a4e-ac7,9;:<3c1-E€9!72R8QƒacRB9-?8/,CF?Ba4[�10E$X+?8Q6?8S+}"e+E$as�©WG1-S-Xu3ƒaD1-AB72e+E�`GQ472:<3 T¡`-587,3��

=€•^ZF3658?BQ4Q4?B/��¤1GCFe+/ =€e+36al1�E$X-?8Q4?BS+}"e+E$ace+9f3658?BQ4?8}"RBa•1w9!/d1-36345B729!:F30}�`-/~X$`-9u\4`Gac365M`-9 *

N E$X+?BQ4?8S-}°e+E$a•=@•;ZF345B?8Q6Q4?8/˜1 -

/ .

'

3658?B=@7,9;/21-3436587,9;:<3ICF1GaD`-Q6?836?Bacx"?8EŠ9!72RBQ6acRB9-?B/,W+?

1-5 �])+*zgbL!�†72E$ac?BS+Qc`G/,ak1

�

P

7 �

�

H

"

H

'

 ;�

B��

�

�

��� 
�-

/

 

E

]\j�� `��

�

�

H

"

H

'

"

N

 

`

K

M

N

O����

S��GF �

�

F

P

V-X

�ZY	�

�

]\j

�])+*jg-•��

‰l:<ac5%7k72/2/,?8Qƒac[+/

�

‰l:<ac5%7k72/2/,?8Q_)�"+•$„ 	 365M`-Q6=�1-5B•@9!7~TV?]\6?85BR836CF?85Œ\6:^ac:FEF9��®1-CFe+/�
�1-5 H R83

H

'

}"e+E$ace+9b1Ga

N

7,ZF[l1-/21Ga4a¢r+363458?B9-r-a4[J9!/21-343658729!:F3Ÿ}F`-/,X+`-9b1Ga"\6?B/2r+/,7�� �

�

1´}F`-/,X+1¶=@?BE$acR8E

3458`-=€³,aceGa4a>9!/d1G34345B729!:F3kC�1Gac`-3 � 1

�

�

H

"

H

'

"

N

 �
�

�

�

�

�

�

�

�

c

	

j

�

�

H

"

H '

"

N

 

	

H

�

	

H

'

�

�

�

�

�

�

�

�

�

�])+*jg+„k�

1•C�1Gac`-3
W+?BS-X+?B3¢Z<?8Q47~WG`-/,aV\41-72x"•+/b1-/29Ge-aceGa4a
=@`Ga4Q479�_ZF?±ac?BQ4=€72E�`-E<3c`-E�1G9´1-xF3658e+/ 7<a¤RBQ6acRB9-? �

�

�

}"?8ZF7,SY?BS-Xž9GR836[+xFxŽQ4RB345B/2?Ba4?85B?Ba4a•T¡`-587,38*�N

�

�

T¡`-5B723JR83�1�
 3658:F=€=@`-5M`-3IEFRB/29!UF/

?85±a•1I9!7,TV?]\6?B58RB36a �‡1-E �¶/2?8AD9�W-?85B?Ba4a4?´/2?

�

�‡1-E �´/2?BAD9f)�" �Gn�	°1•p;ADCFQ4r;ZF72E<S+?8Q‡?8S-X-?8EF/,?Ba

345B?8=€729!/d1G34345B729!:F3•36e+Q6TV?‚\ƒacRB34R8E<?89�34?BS+³,a434RBS+RBW-?8/ *ŸNˆT¡`G58723‡T¡1-9$ace+Q W-1G/2•b\4`-xF1-E�1-5 �])+*jg+„k�

9!7,TV?‚\6?858RB34x"?8Ef3658?BQ4?8}</2[wZF?±ac?BQ4=€72E�`-E<3_S-X-r+9$W+e+EF`-3c1-9Ge+Q´9G?8/2?±ac9G?8587,9 *¶N�ZF?Ba4?8Q4=€72EF`-EF3

1_9!/21-343658729!:F3 }�`-/,X+1¶=€?8E$acRBE•acr+x<x�}°e-E!a4e+E•W-R8S-a4?8/2?BEFEFR†WG`-/,C�1Ga8* 5Ÿ58?B9•1G5 7FE
*¢TV•+9!:F345

}"e+E$ace+9 *�5Ÿ/2EF?±W+?85BR836UF9fe+EFEF1-EY365M`-Q6=�1-5B729��"CFe+S-X�C�1�1-5�H }"e+E$acx"•+/|34e+9�}�`G/,X$`ba¶7,E��

ZF³~ac:FEF9��¢=@?B/,X+?B9 9-?B58ZF?±ac7•36?8x"?83436R8S+?�EFR8=€72/,?8S�?8/,a4R8QJ1-EFE�1G9 1 }�`-/~X$`-EF1-9Š1 9-?B58ZF?±ac7

34?Bx°?B3436R8S+R±ac[+/ � 1G=@?B/,X

N

72ZF[f1-/d1Ga6a�H
'

�‚x"?wR8Q69-?B58729��‡1-9!9-e-Q�?85B?89H1f}F`-/,X+`-9Š1YTV•+9!:F345

}"e+E$ace+9Ge+EžQ6?BTV•+9!:F365M`-/,•^ZFEF1-9 *�N

�

�

T¡`-5B7230?85B?8EHTV•+9!:F3658}"e+E$ace+9 365M`-=@1 *�5Ÿ58?B9!EF?89

1ŠT¡`G587236e+9!E�1-9 1ŠTV?B/,TV?BZF?85BR834RBx°?BE R83wRBQ6ac?B/2=€?85BR834RBx°?BE ;Y1-36/2e'W;E�1-9 7<a4a4r+Q4[ 345B?8Q4?B}°?

W+e-/,a

�

;Y1-34/,e'W )�"+•$g 	��<ZF?0?8Q4?BZF=€R8E$X+?B7¢AB3c1-9�9GR834[-xFx WG`-/~aD1-9€345BR8/2?B3_9Gr+Q4x"?8E�7236=@?BQ6a6acR

�

;Y1-34/,e'W )�"$„ � 	 *

i+y



!#" ��"��B" & � *,=
=
5 0213/#/�4#.
576

N�9!/d1G34345B729!:F3´?B34?±acCF?B5uC�1-34e-EF/2•$1GEf1-5J72ZF[-TV?‚\6/2?B345Ba4[�e+}"?8Q4`Gace-Q_E$X+e-=�1�9!7~TV?]\6?85BCF?Ba4[�1

3c1h\4`bacR8QƒacRB9-?89�36?8S+³~ac34RBS+RBW-?8/ �

�|Q

�

P

�

�

B

�

�

?

K

0

M

N

O

T




P

"

�ƒ)-*zg-nk�

1-CFe+/¶1-5 ?8SGX^3658?BQ4PF36R8S�9G?8Z<W-R8RBQ6a ZF7236589!Q4R±a�34}"?89$acQ6:F=@eGa�acRBa4?8/,?85Ba4UFEF9 TV?8/ *q._rGacr-a6a

Q4?BEFZF345B?8Q|?836?BacRBEu1-5

=

� � 9¶WG1-/2•+341-9��hR83s?8EF?BQ4S+721-345B72E$ac?B9!EF?89lEF?±W+?B5858U<9J[+9G?Ba �G=€³2S>E$X;³2/~a

Q4?BEFZF345B?8Q6?89 ?836?BacRBEž9Ge+=@}</2? �^?B9��s7,=�1-S-72E�`-Q672:F3ŒQ4RB345BUF9fEF?BS$1Gac³~WfRB3I=€?8S-?8S-X-?858E<?89 1

Q4?BEFZF345B?8QŒ345B•+Qc`-367|pw=�`Ga4Q47:�F`GE�1-9€}°•+/,:F3c1G7,WG1-/ *¢N¶5l?BS-X+?B3_?BEF?8Q6S+7d`-9�1uE!X-e+= ��e+:FQ672?BQ

aD1-Q6EF345±TVe+Q4=@`-/~a¡\4`-E�1G9@}"•+/2:<34CF?B/,X+?B7¤/2?B3458E<?89 �

�


�-

/

X

�

�

?




N

K

M

N

O

SZT X

�

�

V

P �|Q

�

P

�

�

B

�

�

?

�

= c =

�

�


��

"

�ƒ)-*zg "k�

1-CFe+/��

.

�s'

?BS-Xf9!72AB347,E!XfQ4?8S-:F/d1-Q67258`-/2•€T¡1-9$ace+Q �s1-=@7 1-5u72E$a4?8S+Q4`-/,a¶?8/,W-R8S+?B58CF?±ac['W+R

ac?B34587 * N }FQ4e+}F1-S$`Ga4e+Q ��e+:<Q472?BQ€a4Qc1-E<345BTVe-Q4=@`-/,aV\41Š=€?8S+?BS-X+?B587,9 1 Q4?8E<ZF345B?8Q�9!7,TV:<a4•

� 1MWG1-EF5B3c`-/~a#�>‰lQ4?8?BE�TVU<S+S-W+RBE$X+RBW-?8/ �

 

X

�

H

"

H

'

"

=

 n�

�


 -

/

X

�

�

?




N

K

M

N

O

SUTWX

�

�

V

P

�

P

�

H

"

H

'

 %"

�ƒ)-*j•+yk�

=@?B/,X�9;7,?8/,R8S+³~ac7
1u3ƒaD1-AB72e+E�`GQ472:<3




-

/

j

���

�

j

�

c�� �

H

 ��

=

�

 

X

�

H

"

H

'

"

=

 n� �

�

H

c

H

'

 

�ƒ)-*j•<)@�

?8S-X-?8EF/,?Ba4?BaM*

N�‰lQ4?B?8E0TVUFS+S-W-R8E$X0345B?8=€729!/d1G34345B729!:F3|1-/21-98\4`Ga 7FS-X´E!X-?8Q©\6UF9��+C�1Œ1-5 �ƒ)+*o•+y��®?BS-X+?BE��

/2?±acx"?8E�1-5Ž72Z<[-TV?]\6/,?8345±ac[ e+}"?8Q4`Gace-Q6aŠ1-EFEF1-9ˆ1 -

/ .

'

9!/21-343658729!:F3 C�1baD`-Q6?834?±acx"?8E

R8QƒW+R8E$X-?83 �])+*zgG•��•1-345B72=€}<aceGac729!:F3•1-/d1-98\4`MWG1-/
CF?B/,X-?Ba4a4?836³,a¡\6U<9��

 

X

7 �

�

H

"

H

'

"

=

 n�

B �

X

�

�

?




N

�

�

��� 
 -

/

 

E

]\j �
`��

�

�

H

"

H

'

"

N

 

`

K

M

N

O

SUTWX

�

�

V

P

X

M

N

O����

S��GF �

�

F

P

V-X

�ZY	�

�

]\j

"

�ƒ)-*j• �6�

i<)



R83�1Žx"?8EFEF?Š345B?8Q6?8}F/,[ ac1-S+e+9b1Ga �¶1�9-e+E<5872365Ba4?8EFAB7d`Ga�TV?8E<E!ac1-Q6a6WG1 �¶7,34=€RBa�1ŽE$X+?8Q6?8S �

}"e+E$al=@•;ZF3658?8Q6Q4?B/ R8QƒacRB9-?8/ \6UF9Y9!7 *lN¶5�?BS-X+?B30ac1-S+e+9�E$X+?BQ4?BS+}°e-E!aV\41-7Ÿ1-5Be+9f1@}°e+E$a4e+9

=€?8/,X-?89!Q4?I1�T¡`-5B723>ZF?BQ47,WG`-/~a¡\41�?B/,acP<EF729 �

	

	 N

�

�

�

�

H

"

H

'

"

N

 A�

=�N

 

`

P

�

P��

� 	

�

�

�

H

"

H

'

"

N��

 

	 N

�

=

� '

*

N�T¡`-587,3kR8Q6a4R89G?•1tE$X+?8Q6?8S+}"e+E$acxF1-E o

�

�

H

"

H

'

"

=

 n�

�

�

�

H

"

H

'

"

N��$�>=

  A�

= N��$�>=

 

/,?8365-*

5Ÿ5Ž1�TVUFS+SGW+R8E$X }°?BZF72S E<?8= =@`-3 =@7,E!aY1 9!/d1-36345B729!:F3f=€?8ADC�1GEF729b`-x�1GEˆ345Be+9b`-34e+3

Q4r'W;72Z<³,ac?±a4a•WG1-SGX��¶1-=€72/~ace+E	� �+1-ABe+xF7 C�1Gac`-3>TVUFS+S-W-R8E$X �

o

�

H

"

H

'

"

=

 �

�

�

�

�

	t
��

�])+*o•+i��

1�
 � W+?8/‡72E<ZF? �^?8/~a•}F`-/,X+1 =€?8E$acRBE
* N‹E$X+?BQ4?8S-}°e+E$au7,E$ac?8S-Qc`-/,x�1-E TV?8/2/,R8}"[f‰01-:F363•7,E��

ac?BS+Qc`G/2e+9b1Ga>?B/,W-R8S+?B5BW+?J1€‰0Q6?8?BE�TVUFS-S-W+RBE!X;Q6?�1 �‡1-E �´/,?8AD9wTVe+Q6=�:F/d`GCFe+5¶CF1-34e+E</2•

 

X

7 �

�

H

"

H

'

"

=

 �

���

�

��� 
 -

/

 

S

E

X

h

V,]\j

B �

� `

�

�

�

H

"

H

'

"

=

 

`

K

M

N

O

P

�

S��GF �

�

F T V-X

�ZY

[

�

]\j

�])+*o•-L!�

9!7,TV?‚\6?858RB3 1GZF•^Z<729��-1G58e+E!x�1-EJx°?BEFEF? 1-5˜72ZF[Gac[+/+TVUFS-S+[kC�1GaD`G3¢CF?B/,X-?Ba4a 1-5˜?8E<?8Q4S-7d1>TVUFS+S+[

�¶1G=@7,/,ace-E�� �+1-ABe+xF7 C�1Gac`-3k345B?8Q4?B}°?B/���x"?8/,?8R8Qƒa4W-?•1

�
�

H

"

H

'

"

=

 �

�

�

�

�

�

�

�

�

�

�

�

�

�




PkS �GF �

�

F T V

�

�

M

�

�

�

�

�




P�S��GF �

�

F TWV

�

�

M

�

T

�




PkS �GF �

�

F T V

�

T

�

�

�

�

�




P�S��GF �

�

F TWV

�

T




�

�

�

�

�

�

�

�

�

�

�

�

�])+*o•$gk�

ZF?±ac?8Q6=@7,E�`-EF3ƒa•7,38* N 
 72EFZF?�� =@e+3ƒau1-5 H �‚x"[+/#H
'

�‚x"?�=€?8E<[

=

?BEF?8Q6S+7d`MWG1-/‡=@e+5BS+•

9!/d1-36345B729!:F3�}�`-/~X$`-9b1Ga•\6?B/2r+/,7 *�N

�

�

72EFZF?�� }"?8ZF7,SŽ=@e-36a�1-5 7,/,X-?8E }�`-/~X$`-9 TV•+9!:F345

}"e+E$a¡\41-7~a>3458`-=@e-/ \41<*

�¶1-36e+EF/,•$1-E�1-CFCFe-5 �t1-CFe-S-XO1-5�72Z<[-TVUFS+S+[ ?B36a4?8x"?8E�1G5 7,ZF[-TV?‚\6/2?8365Ba4[ e+}°?BQc`Ga4e+Q

1-/21-98\4`Gal? �^}F/,72AB7,ac?BE =@?BS�a4:FZ<a4:F9 1-ZFEF7ŸQ6r'W^7,Z 72ZF[+9!Q6? �V/2Z
* �])+*jg �k� � �s=@e+3ƒaI1�‰0Q6?8?8E

TVUFS+SGW+R8E$X�9!723

`

H

c

H
'

`

aD`MW+e+/,3c`-S-e+9!Qc1uR8QƒW+R8E$X-?83l1-/21-98\41�C�1Gac`-Q4e+5BC�1Ga4•€=€?8S �

 

?

�

H

"

H

'

"

=

 �

c


 �

�	-

/

j

�

�

���

��=lc�� �

H

 b 

��� -

/

`

H

c

H

'

`

���

�







�

X

�

�







�

�

���

�>= c�� �

H

  

`

H

c

H

'

`

�

-

/

 %"

�])+*o•+•��

1-CFe-/

�

X

�

1 �¡9!7,TV:<a4•!� �¶1GEF9-?B/sTVU<S+S-W+RBE$X;aŸ\6?8/,r+/27 *

i �



!#" ��"��+" & 
)* ��� = 0 ��* �
�3@
� .
' � '�� = � 
)* �#@%9-= 
)= * � 8:5 �#53'

N �ƒ)-*j•-L���‰lQ4?8?BE TVUFS+S-W-R8E$X 7,34=€?8Q6?BacRBx°?BE 1-5 7FE®* �2�+$�� �

���

��'�� � ! �kTVe+Q4=@`-/27,3c1-E 1

‰0Q6?8?BE�TVUFS-S-W+RBE!X�E$X-e+=�`GE�1-9��

� 


H

 

X

�

H

"

H

"

=

 n�

B

�

�

=lc3=

�

"

�ƒ)-*j•$„6�

1l3458?B=@7,9!/d1-3634587,9!:F3 -

/ .

'

C�1baD`-Q6?834?±acx"?8E@1IE$X-?8Q4?BS+}"e+E$a†=€•^Z<3458?BQ4Q6?8/FWG1-/2•l9!7,R8Q6a4R89G? �

/2RB34?>:<ac`-Eu9b1-};\6:F9 * N_58e+E!x�1-E€7,a6a E�1GS-X+e+x<x€S-e+EFZFe+363c`-S-Qc1¶WG1-Eu345BUF9!34RBS �^=€72E$a 1-CFe+S-X

1-5Ba•1J9!/d1G34345B729!:F3 ?834?±a>1-/21-};\4`-E€TV?8/~acRBa4?8/,?858C<?BacE<R8EF9 *ŸN }<Q4e+xF/,R8=@1ISGX+r+9G?8Q4?´1-5 �;CFe+S-X

1-5 �ƒ)+*o•$„k��345B:F=€=�1 ZF7,W-?8Q6S+?8EF3B* N ZF7~W+?BQ4S+?BEFA8721w\6?B/2/2?BS+RBa€=€?8S-W;7,/d`-S+³~acC�1ba¡\6:F9 7FS-X �

CFe+S-X�1-5 �ƒ)+*o•$„k�†3658:F=€=@`Gak72E$ac?BS+Qc`G/¤1-/d1G9;xF1�³2QV\6:<9��

B

�

�

=lc3=

�

�

�

�

?




= '




�>=

'

 

=lc3=

'

"

�ƒ)-*j•+nk�

1-CFe+/




�>=

 s���

�

�

�

?

�

��=
c =

�

 

1 Q6?8EFZ<3458?BQu`-/,/d1-}"e-ac36PFQ4P<34R8S-?-*�N‹345B:F=€=�1�E�1-S-X

?8EF?BQ4S+72`-3 �

=

�

"

=

'

� �

=

�tac1-SM\41-72E�1G9Žr+343658?8S-? =@?BS+x°?BA836UF/2CF?±ac[H?BS-X

�

�

�����




=

'��

�

SZT

�

V

T

0

T

�

72E$ac?BS+Qc`G/2/d1G/��¤1-C<e+/˜1-5@`Gac/21-S+e+3I`-/,/d1-}"e-ac36PFQ4P<34R8S-?BaI1 3ƒaD1Ga472365Bac7,9!:F3J=€?8ADCF1-EF729b`-x"•+/"\6•-/

7236=@?BQ6a

-




�>=

 �

�

/

E

��


H


@	��

��=5c
� �

H

"_	  b n�

� �

h

0

E

-

/

E

�

E

]\j��

�

C

�

�

 

�

�

S��%V	�+T




H�
 ���

�>= c � �

H

 b 
�

�

�

�




�




�ƒ)-*j•#"k�

9!7,TV?]\6?B58RB3 3658e+/,S$`-/,ac1Ga¡\41^*. ¶1-SGX ?8EF?BQ4S+72`-9�?B34?±acR8Eˆ1-5Š`-/2/21-}°eGac34P<Q4PF36R8SHW;7236?8/29G?8ZFRB34?

ac7,}F729!:F341-E

-




��=

 

2

=

S

E

0

j V-]\j

�¢RB3�1-5 �ƒ)+*o•+n��´7,E!a4?8S+Q4`-/‡1�365M`-=•:FEF9!Qc1 TVe-E!a4e+3 C�� �

?836?Bacx"?8E ZF7~W+?8Q6S+?8E<38*�N a4Qc1-AB? ZF7,W-?8Q6S+?8EFAB7d`h\4`ba�=@?BS+345BUFE$ac?±acCF?±a¡\6UF9��´C�1H9!7~W+e+Eb\6:<9

x°?B/2[+/,?l1-50?8E<?8Q4S-7d1-365872E$a4?89�`Ga4/d1-S-e+3•34P<Q4PF36R8S+?Ie+9-e-5BaD1tZF7~W+?8Q6S+?8E<A87d`ba��FRB3¶1

�¢Q��

�>=

 � � �

�

T

� ���

���

�

�

B

�

F T




�+T

�����

�

=lc3=

�

c

T

�����

�

?




= '

-




��=

'

 

=lc3=

'

�

�

�ƒ)-*z„-yk�

9!UF/2r+E!xF36R8S+?±a>W;725836S$`-/ \6:F9 * 5Ÿ501•9!7,TV?]\6?B58RB3>=�`-Q EF?8=‹/2?B345´Z<7,W+?BQ4S+?BEF3 �<R83>=€7,W+?B/®1G5

=

?8EF?BQ4S+721�?8SGX 3672=@1€TVUFS-S-W+RBE!X-R8EF?B9f/2?±W+e+EF`-3c1wEF?B= W-`G/,ace-5BaD1ba´1�}"•+/,:F34e+9�CF?B/,X;58?±acRBE �

³2S-Xw?85J1-5$7b\ŒQ4?BS+:F/21-Q47,5M`-/~a†acQ41-A8?I723Œ1-/,9b1-/2=@1-3•=@1-Qc1GZ 1G5J?BEF?8Q6S+7d1-36587,E!a4?89w=€?8S-C�1GaD` �

Q4e+58`-3c`GQc1<* 5ŸS-Xž=�`-36729 C�1-3658EFe-3�ac:F/21h\6ZFe+EF34`-S$1Y?BEFEF?B9H1fQ4?BS+:F/21-Q47,5M`-AB72•+E�1G9��¢CFe+S-X

i+i



1-5 �])+*o•+•���Q6r'W^7,ZˆaD`MW+e-/23c`GS+e+9!Qc1�9!7,345M`G=@³~ace-a6a ‰lQ4?B?8E�TVUFS+S-W-R8E$X!a TV?8/,C�1-345BE�`-/~W-1 �•1

9-r'W-?Bac9G?85B[�1-/d1G9;xF1t³,Q4C�1bac• �

�|Q �

�>=

 �

I

m

�  

X

c  

?

 n� � 


H

�  

X

�

H

"

H

"

=

 

c  

?

�

H

"

H

"

=

  

* �])+*j„^)$�

N E$X+?BQ4?BS+}°e-E!a‡=€•^Z<3458?BQ4Q6?8/FABR8/23658?BQ4P€?858?B9�:<ac`-Eu?85±a‡1´Q4?8S-:F/d1-Q67258`-/,a 1-/d1G9-e-aŸ9!7,345M`G=@³:�

aD1GEF7 *¢N 3658?8=€729!/21-343658729!:F3 3458`-=@e-/d`-36E�`-/Fac?BQ4=€R83658?Ba4?836?8E�1�‰lQ4?B?8E�TVUFS-S-W+RBE!X@CF?B/,X+RBQ4?

1-5 �])+*j•GL!�†345B?8=€729!/d1-36345B729!:F3_‰0Q6?8?BE�TVUFS-S-W+RBE!X!a_CF?8/~X+?±a4ac?B34³~a¡\6UF9 �

�|Q �

7 �

��=

 n�

���

�

��� 
 -

/

 

�

���




� 


H

B �

`

�

�

�

H

"

H

"

=

 

`

h

]\j

K

M

N

O

P

�

S��GF �GF T V,X

�UY

[

�

]\j

c

�&


H

 

?

�

H

"

H

"

=

 

*

�])+*j„ �k�

N�a4Qc1-AB? �‚x"?8E TV?B/2/2RB}°[ 
 }�`G/,X$`G9 =€e+36a´e+/,X+1-EFe+9��
CFe-S-XY9G?85BZF[ �_R83´W-R8S+}"e+E$a¡\6:F9Y?8S-X �

1-Q4`-E$a3Hs*0N�E$X+?BQ4?8S-}°e+E$a4e+9b1Ga07236=@R±al1�T¡`-5B723¶Z<?8Q47~WG`-/,aV\4`-E�1-9�5BR8Q4:<34CF?B/,X+?B7˜1-Zb\4`-9 *lN

T¡`-5B723´=€e+36al1 �_1-=€72/,a4e+E�� �+1-A8e+x<7|CF1GaD`-3B*uµ¶?BQ47,WG`-/~a¡\4`-EF1-9�9;7,3458`-=@³~aD`-341-9-e-Ql1�9-?85BZF[ �

R83Œ1�W+RBS+}"e+E$a¶3658?8Q672E$aŒ723>ZF?BQ47~W-`G/2E!:FEF9@9-?8/,/��

'J� 	

o

�

�

H

"

H

"

=

 

	

H

� 	

o

�

�

H
'

"

H
' '

"

=

 

	

H

'

�

�

�

�

�

�

�

�

� �

�

�

� 	

o

�

�

H
'

"

H
' '

"

=

 

	

H

' '

�

�

�

�

�

�

�

�

� �

�

�

�3	

'

�

�

H

 

c

	

' '

�

�

H

 %"

�])+*j„-i��

1-CFe-/®TV?8/,C�1-345BE�`-/~ac:F9���1-507,=@}F:</258:<34e+9 �¶1-=€72/~ace+E	� �+1-ABe+xF7 TVR8/2?

	

'

� 	

o

�

H
'

"

H
' '

"

=

 

	

H

'

" 	

' '

�

c

	

o

�

H
'

"

H
' '

"

=

 

	

H

' '

ZF?%4�EF³2AB72•+7~aM*sN¶5J�])+*j„-i��|?BS-X+?BEF/2?±a‡1-5Ba"\6?8/2?BE$ac7��GCFe+S-X•1 
 � W-?8/b\6?B/2r+/~a 9!/d1G34345B729!:F3Ÿ}�`G/,X$`G9

EF?B=@AB3c1-9l:FSGX$1-E�1GxFx�1-E•1-5�Hu}°e-E!a4x�1-EJ9-?85BZF[;ZFEF?890RB3|W-R8S+5B[^ZFE<?89��+ZF? 1Œ}F`-/,X+1Œ9G?858Z<[

R83|W+RBS´72=€}F:F/,58:F341-7$723|=@?BS+?8SGX+?85BEF?89 * 5Ÿ5±aŸ1ŒTV?B/,a4RBac?B/,a|9!72?B/2R8S-³,ac7,9´1

'

CFe+36345�7F3c`-S 7u}�` �

/,X+`-9��$1-=€729 H � x°[+/;72E<ZF:F/2EF1-9��-R83 e-a4a 723¢W-R8S+5B[^Z<EF?89J72/2/ *|1-5 H � ?8Et`Ga4C�1-/d1GZF•¶9!/d1G34345B729!:F3

}"?8Q47,e^Z<729!:F3s}�`-/~X$`-9 * ; ?8S+=•:<aD1Ga4C�1Ga4• �GC<e+S-XI1

'

CFe+36345�7F3c`-S 7�}�`-/~X$`-9 \4`-Q6:F/2RB9b1-7+}"e+E��

ace-3c1-E�=€?8S+?BS-X+?B58EF?B9�1�Q4?BS+:F/d1GQ47258`-A87,••RBQ4ZF?B9-R8x"?8E�x"?BW+?B58?±ac?Ba6a

� 


H

 

?

�

H

"

H

"

=

 

aD1-S

\4`-Q6:F/2RB9G`MWG1-/ �¤R83I³2S-X ?B58?B9Š9!7,?]\ƒac7,9Y?BS-X;=�`-3ƒa�*@N²}°?BQ472e;ZF7,9;:<3I}F`-/,X+`-9€\4`-Q6:F/2RB9G1G72E�1-9

9!72365M`-=€³,ac`-3c`-C<e+5@7,34=€RBa•}�1-Qc1G/2/2?B/˜R83�e+Qƒace+S-e+E�`-/,723I9-e;e+Q4ZF7,E�`Gac`-9b1Ga•9G?8/,/†x"?BW+?B58?±acEF7k1

}�`-/~X$1w9Gr+Q4UF/,7 9!723´a4:FxF:F36x�1-E
*uN_5u72E$ac?BS+Qc`-/,e+9b1Ga´AB3c1-9YCFe+34365M1-30=@1-EF7,}F:F/d`GA872•-9�:^aD`-E

/2?BCF?Bak9!7,345M`G=@³~aD1-EF7 �<1G=@7,EF?89@Q4R83658/,?Bac?B58RB34?•E<R8/29!UF/s1�W-R8S+?BQ4?8Z<=@RBE!X��

�¢Q �

7 �

�>=

 �

B�D

I

D


 -

/

�

B H

�

h

K�M

N

O

H P
R

SUTWV-X

�

H\[
R

]\j

`

ZF?±a

� a ced�f g

 

`ih

]\j

"

�])+*j„GL!�

i-L



1-CFe+/ 1•\6?B/2r+/,R836?89Y=€?8S-?8S-X-?858E<?89 1�9!/d1-3634587,9!:F30?834?±acR±W+?8/ �

�

D

;Y1G34/2e'W 7,EFZF?�� 1�}°?BQ47:�

e^Z<729!:F3Œ}�`-/,X+1€=€?8E$a47sTV•-9;:<345•}"e+E$ace-9�365M`-=@1 �Wo

D

��=

 &� q 	t
��

1t}"?8Q47,e^Z<729!:F3k}�`-/~X$1

?8S-X;3658?8Q67k9-r+Q6UF/ \4`-Q4`-3c`GQc1fW+?±a4a �¶1-=€72/~ace+E	� �+1-ABe+xF7˜C�1Gac`-38*�N 9!/d1-36345B729!:F3uacQ41-A8?�TVe+Q �

=�:F/2`Gac•+/k?B/,acRBQ4[;?8E 7~a4a@e+345BA872/,/d`-/,•Šac1-S+e+9!x"•+/_`-/2/,•žr+363458?BS+?Ba�9G?8/,/¶9!72365M`-=€³,ac1-EF7 * � 79�

S-X+?B/2?B=@Q6?•=€R8/,a4•w1�3ƒaD1-x<72/27~aD`-367
T¡1-9$ace+Q6x�1-Ef=€?8SM\6?8/,?8EF[ �

�

�@CF1Ga4WG`-E$X+*¶N�9!/d1-36345B729!:F3

?836?Bacx"?8EY1-5

�

`

ZF?Ba

�ba cedWf g

 

`

T¡1-9$ace+Qt/,R8E$X+?BS+R8x"?8E ?8S-X 1-Z<e-a4at}"?8Q672e;ZF729!:F3u}�`G/,X$1 9Gr+Q4UF/,7>=@?BS-aD1G/d`-/2`-347˜WG1-/2•+3658³,E;P	�

34RBS+S+?8/•1-Qc`-E$X-e+38* N 9!WG1-E$a4:F=@e-3u?834?±acx"?8E�?8E<EF?89Ž1fSGX+r+9G?�\6?B/2?BEF729Š=@?BS �˜1-=€7•1-E	�

E�1-9�1�\6?8/,? �‡CFe+S-X�9$WG1-E$ac:F=€e+341-E�1 }"?8Q47,e^Z<729!:F3t}�`-/~X$`-9H=€?8SGaD1-/2`-/d`-367†1G=@}F/,7,a 7FZF•+7

r+343658?BS+58[;ZFEF?B9"*

N 9!/21-343658729!:F3‡?836?Ba4CF?85ŒC�1-36e+EF/2•+1-Et7,a4a 723Ÿ9!72365M`-=€³,a4C�1Gac•01l36}°?B9!a4Qc`-/,ZF?Ba4?8Q6=@7,E�`-EF3 �

1-5$7FE
* ‰l:<ac5%7k72/2/,?8Q � �˜e+Q6e+3 5B?Bac1tTVUFS-S-W+RBE!X��

�

7 �

�>=

 �

� �	�

�

c

B DGF H

�

m

K
M

N

O

H P�R%SUT V,X

�

H_[#R ]\j

`

Z<?Ba

� a c dWf g

 

` h

]\j

"

�

"

�ƒ)-*z„+g6�

=@?B/,X;EF?B9w/2e+S+1-Q47~ac=€729!:F3‡ZF?8Q67,WG`-/,aV\41�R8}F}"?8E 1t1ta4Qc1-AB?´TVe+Q4=•:F/d`Ga>1-Zb\41 �

�|Q �

7 �

��=

 �







=

�

�
	

�

7 �

�>=

 �
�

'

7 �

�>=

 

�

7 �

�>=

 

"

�ƒ)-*z„-•k�

R83•1-5 �ƒ)+*o•$„k�´72/,/ * �ƒ)-*z„-yk�l}"•+/,:F3c1-7~a��|1-581-5�1�3c1'\4`Gac?BEF?8Q6S+7d`-9b1GaI7,/2/ *tQ6?858e-E�1-EFAB7d`-9b1GaJ1

�

7 �

�>=

 

58R8Q6:F34C<?8/,X-?87|1-Zb\4`G9"*

!#" ��"�
-" � = � �#5 �#5 �Q8
��� � � ��* � � 9-8:' � � *,=
5-93' � = *���=
5

N C�`-Q6e+= ZF7,345B9f?8S-XfE!X;³,/,al3658•+Q6• Q6?8EFZF3658?BQ8*€._r-a4r-a4a´9!WG1-E$a4:F= `-/2/21-}"e-ace+9!9b1-/sEF?B=

Q4?BEFZF?8/,9-?B58729 *�N_5u72/~X+?8E Q6?8EFZ<3458?BQ4?B9-?Ba•345B•+Qc`-367Ÿ1-=€}F/27~a 7FZ<•+9!9G1G/�\6?B/2/2?B=@?B58CF?±a¡\6UF9 *IN

345B•+Qc`-3ƒa´aD1GE;:</2=@`-E$X+e+5±W-1€aD1-/2`-/2C�1bac:FEF9�Q6?85Be+E�1-EFAB7d1w`G/2/d1G}°e-a4e+9b1Ga���=€?8/~X 1�Q4?B58e+E�1GE��

A872`-CFe+5�ac1-Q6a4e+58•�WG1-/2•+3l?BEF?8Q6S+7d`MWG1-/ RB3•1�Q4?B58e+EF1-EFA8721�R8/2?±a4ac1-Q6ac1-=�`GE�1-9�Q4?8AB72}FQ6e+9b`MW-1G/

\6?8/,/2?8=€?85BCF?Ba4[F*�;Y1bac?8=@1Ga4729b1-72/21-SJ1�Q4?85Be+E�1-E<A87d1t`-/,/d1-}"e-a4e+9t1€p^ADCFQ4r;ZF7,EFS+?8Q†?8S-X-?8EF/,?Ba

e+/,X+1-Ef341h\4`GaD`G/2/d1G}°e-ac1-7���=€?8/~X+?B9;C<?85•ac1-Q6a4e+58•wC!:F/,/d`-=tTVUFS+SGW+R8E$X-?89!9-?B/ 345B?8=�x"?8EŠ1-5±al1

C�1Gac`-Q6TV?B/,acR±ac?B/,auQ6•b\6:F9ž9!7 �‡C<e+S-X�1 345B•+Q4•;A8?BE$acQ4:<=•ac•+/ aD`MW+e+/>AB3c1-9ž9;7~TV:<ac• S-r+=�xFC!:F/:�

/d`-=€e+9!x"•+/ `G/2/ \41GE�1-9��°RB3lEF?u/2?BS-X+?BE x°?±TV:<ac•�C!:F/,/d`-=K9-e-=@}"e+EF?BEF34UF9 *JN‹p^A8Q6r^ZF7,EFS+?BQ

?8S-X-?8EF/,?Bau7,/2/ * �_1-=@7,/,a4e+E e+}°?BQc`Ga4e+Q•7,/,X-?8EHC�1baD`-QƒTV?8/,a4RBa4?8/˜=@?B/2/,?Ba4aJEF?B=”CF?BQ4=€7,a4729!:F3 �

34}"?89$acQ6:F=@1´}°?BZF72S_9-e+=€}F/2?���365M`-=€e+9!x"•+/<`G/2/ *sN 3c1h\4`Ga4R8QƒacR89G?89•WG1-/,•+3|Q4R83658?J�¡•Œ?

=

�G�¢1

i$g



Q4?B58e+EF1-EFA8721´W-1G/2•+3Ÿ?BEF?8Q6S+7d`h\41 �+72=@1-S+7,E�`-Q47,:F3 Q6R83658?kEF?8S+1Gac³~W �!E�1GS-X;3c`-S$1

�

�

�

c �

=

=

�

1 Q6?85Be+E�1-EFAB7d1

�

��R8/,?Ba4ac1-Q6ac1-=@`-E�1-9HQ6?8AB72}FQ6e+9b1 �

�

�

�

�

�

�

�b* N�Q4?B58e+EF1-EFA872`-9 � 1

5M`GQ6aJQ4?8E<ZF345B?8Q4?B9ž?BEF?8Q6S+7d1-36587,E!aV\6?87,CF?85€C�1-36e+EF/2•+1-E �fTVe+E$ace+3J345B?8Q4?B}°?±a_\4`Ga4345M1GE�1-9 1-5

72/~X+?BE Q6?8EFZ<3458?BQ4?B9 /,?8³2Q4`-3c`Gx�1-E �˜R83€9!727,EFZF:F/,•+}°e-E!aV\41-7 a4e'W-`GxFxF7>?8/,=@RB/2?±ac7•RB3@9!³236R8Q6/2?Ba47

W;725B34S$`-/21Gace-9;EF1-9 * NOC�`-Q4e-= ZF7,34589@Q4?B58e+E�1GEFA872`-9wE!:F=€?8Q47,9!:F3c1-E�E�1GS-X�}"e+E$ace+363c`-S+S+1-/

=€?8S+C�1baD`-Q6e+58C�1bac•+9��˜R83´\6•+/•ac?B345±ac?8/,CF?Ba4[+9ŽQc1'\ƒac:F9Ž1 345B?8=€729!/d1G34345B729!:F3t9-r-58?8/,³,a4R834x"?8E

9b1-}"e-a4ak?BQ4?8Z<=@RBE!X-?89 *

Nq‰0:<a45�7k7,/2/2?BQ����˜e+Q4e+3 58?±aD1uTVUFS+S-W-R8E$X;x°[+/ �])+*z„-gk�†:FS-X+1-E�1-5B5M1-/|1u=@•;ZF3658?8Q6Q4?B/¤C�1 �

aD`GQ4e+5BC�1Gac•-9€=€?8S•1•Q4?B58e+EF1-EFA872`-9t=@7,E$a•1•9!/21-343658729!:F3†?834?±acx"?8E
* 5Ÿ/2[-3458r-Q†x"?BW+?B58?±a¡\6UF9

1-5 7b\

�

7 �

��=

"

�

 ;�

� �	�

�

c

B DGF H

�

H

�

R

m

KAM

N

O

H P R%SZT V-X

�

H\[�R�]\j

`

ZF?Ba

�baJc d�f g

 

`ih

]\j
�

�])+*j„+„k�

34}"?89$a4Qc`-/,ZF?Ba4?8Q4=€72EF`-EF36a8* 5Ÿ5 �

�

�@?B34?Ba4R8EžW;7,3434581+1-Zb\41 1-5t?8Q6?8ZF?±ac7˜34}"?89$acQ4`-/2Z<?Bac?BQ��

=€72E�`-E<36aM* 5Ÿ/2[+E$X+? �^C<e+S-X@1I36}°?B9$acQc`G/2ZF?±ac?8Q6=@7,E�`-EF3ƒa �I345B?8Q47,E$a•C�1Ga6WG`-E$X@36e+Q4xF1ITV?]\ƒa6W+?

1-5±a>1�}�1Ga6ace+S+`-347"3458`-=m3658?BQ472E$a47®34e-Q>1-/d1G9M\4`Gx�1-E�`-/,/2³~acC�1GaV\6:F9•?B/2[F* N ��345B?8Q47,E$ac7
9!7,TV?‚\ �

acRB36a_1u34}"?89$acQ4`-/2Z<?Bac?BQ4=€72E�`GEF3>9!:F=@=•:F/d`-E<3>34e+QƒTV?]\ƒacRB34RBEF?89�EF?±W+?85B58UF9 �

�

7 �

��=

"

�

 n�

�

c

�

B

�

�

h

�

�

��=

 

�

�

"

�])+*j„-n��

1-CFe-/¤1

�

�

�>=

 

9;:<=@=�:</d`-EF3>AB3c1-9w1

�

WG1-S-Xw1-EFE�`G/
9-?±W+?836?8xFx"?Ba´U<ac9Gr+58[t}"?8Q47,e^Z<729!:F3

}�`-/~X$`-9$a4•+/‡TVU<S+SF* N¶=€?8E<E!X;7,x°?BE�1f9;:<=@=�:</d`-EF36e+9 ?8/,?8S+?BEFZF[;?8EŽS-X-e+Q4341-E�A834r-9;9G?8E��

EF?B9�� 1t34e-Q6ak?8SGX�9-?B/2/2[;?8E�E�1GS-X

�

���

�

aD1-SM\4`-E�`G/
=@?BS$`-/,/2C�1Ga4:FEF9��;R83 �

�

���‚?±a>W^7,34365M1 �

CF?B/,X+?±a4a4?834³~a4W-?•1u58RBQ4:F36CF?8/~X+?B9-?Bal1

' �

�

c

�

�����

B

�

�

h

�

�

�>=

 

�])+*j„ "��

?8SGX+?8E</2?Ba4x°[-/�C�1GaD`GQ4e+5BC�1Ga¡\6:<9u=@?BSF* �¢1-}�1-365Bac1-/d1Ga4e+9�3658?8Q672E$a†1I9!:F=€=�:F/2`-EF3Ÿ34e-Q‡9Ge+E��

W+?BQ4S+?BEFA872`h\41�1 9$W-1GE!a4:F=€e+3Y?B34?Ba4x°?BEˆ723�S-X-e+Q43 �J`G= ?8Q4Q6?H1-5Š?836?Ba4Q4?HEF?B= 7234=€?8Qƒa

e+/~X$1-E acR±ac?B/��|1-=€7Ÿ1�3458:<}°?BQ��‚?��^}°e+E<?8EFAB7d`-/,723l9-e-E!W-?8Q6S+?8EFAB7d`GaJxF7,5Bace-34³,ac1-E�`<*uN_5 �ƒ)+*o•��

`-xFQ41H1ž9!:F=€=�:F/2`-EF34e-9 ?B34RB34RBa�=•:<aD1GaV\41ž1HC�`GQ4e+= ZF7,34589 Q4?BEFZF3658?8Q6Q4?G*�N C�`-Q4e-=

ZF7,34589•}FQ4e+x</2R8=@1lR83 `-/,ac1-/d`Gx�1-E�=€72EFZ<?8EtxF72/,7d`-Q6Zu}FQ4e-xF/2RB=�1´?B34?Ba4R8E �<1l}�1Ga4a4e+S+•0S+e+/~X+•

34?Bx°?B3436R8S+RBEF?89 RB3�72=€}F:F/25B:F3c`GE�1-9ŽE�1-SGX^34`-S$1Ž1H=€e+58S+`-3�36e+Qc`-E `G/2/d1GEFZF• �•RB3�³2S-X 1

C�1Gac`-3 o

D

�>=

 J�

`

	

`��

D

1-/21-9!x�1-EŠ³2Q4CF1Gac• �¢1-CFe-/

�

D

1 }�`-/,X+1�S-?8e+=€?Ba4Q47d1G7ŸCFe+34365M1

`

	

`

}"?8ZF7,Sw1-5J72=€}F:F/25B:F3kE�1-S-X;34`-S$1<* �†?BW-?85B?Ba4W-?€1

� �

`

	

`

�

-

/

���

���

=

�

-

/

C!:F/2/2`-=€345M` �

=€e-a�1 34}"?89$acQ4`-/2ZF?±ac?BQ4=€72E�`-E<3•1Y9!/21-343658729!:F3 �ƒ)+* L+L!� �‚CFe-5�E�1-SGX+e+EHCF1-34e+E</2• 1-/21-9!x�1

i+•



)+*o•<*+`-x<Qc1 �|N C�`-Q6e+=�ZF7236589IQ4?8E<ZF345B?8Q˜345B?8=€729!/d1-36345B729!:F3 9!:F=€=�:F/2`-EF3c1G7 ��� �

�

� ���

?836?BacRBE �

�

�
	

h

?

`

�

�

�>=

 

`

W;38*

�

�·*  _1-S-X

�

�‚9�?B34?±acR8E 1Ž9;:<=@=�:</d`-EF36e+9 =�`-Q�A83c1G9

? �^}"e+EF?8E<A87d`G/272341-E�?836EF?89

�

� W;7,aD1GEFe'W^7�� ��•ke+36?8E �$W;723ƒa�� �‡1Ga4ac1MX � •k:FS+C )�"#"+i
	 *

³2Q6C�1Gac• �

�

7 �

��=

"

�

 ;�

� �	�

�

�

c

B
D

�

B
H

�

h

�

H

�

R

m

� c

�

 

�

RbH

K

�

�

H��$R

` �

H

D

`ih

]\j

�

�

c

h

�

�

R��

�

�

* �ƒ)-*jn+yk�

N¶5Ÿ?BS-X+?B3¢}�`G/,X$`G9;Q41†W+e+EF1Gac9Ge+58•_1-Z�1Ga4e+9´1G5•)+*~)+*|ac`-xF/2`-5M1Ga4x°•-/G=€?8S+CF1GaD`-Q6e+58CF1Gac•+9 �

�

D

:FS-X+1-E�1-5�=€72E$a

I

D

�"=€7,W+?B/


p�

�•34?8x"?83634RBS+?BalTV?B/,acR±ac?B/2?85±acUFE<9)�·*´N.; 1-34/,ehW�7,EFZF? �^?B9

723˜9!UF/2r-EFr+34?BE@?BS-X;345B?8Q4Pw1-/d1-937�1G9�10C�`-Q4e-=�ZF7236589�Q6?8EFZ<3458?BQ4x"?8E
*˜N 9-?B=@RBE$X€T¡1G/d1-9Ge+E

WG1-/2•�U^ac9-r-58R83k?B34?Ba4R8E 1 ;Y1-36/2e'Ww7,EFZF? �wR8}F}"?8E�1�}�1ba4ace-S$`-34e-9@365M`-=@`-E�1-9@9-R±ac345B?8Q6?834?

�

D

�

�

�

D

"

K

�

H\[#R

Y

]\j

�

� c

�

 

�

RbH

*�N_5Y)+*j„^*�`-x<Qc1�1 34}"?89$a4Qc`-/,ZF?Ba4?8Q4=€72EF`-EF3I58R8Q6:F34C<? �

/,X-?87,a‡=�:^aD1GaV\41<* N WG1-/2•;ZF7�R83 345B?8=€729!/d1-36345B729!:F3c1GE�3458`-=€e+/,a˜Q6?858e-E�1-EFAB7d`-9_\6•J?8S-X-?858RB36a

=�:<ac1GacE�1G9���CF1€1t9-e-=@}F/,? �wC;:</2/d`G=@365M`-=m72=@1-S+72EF`-Q47,:F3 Q6R83658?IEF?8= a 7F/¤EF?BS$1Gac³~W"*‡N_5

?8/~acR8Q6R836?89 S-X-e+Q4341-EžAB34r+9!9-?BEFEF?B9ž1�C!:F/2/2`-=@365M`-=�WG1-/2•+3lQ6R83658R8E<?89ŠEFr'W+?8/,R836RBW+?B/�� 1-=@7

ac?BQ4=€R8345B?Ba4?83�723 �ŒC<72345B?8E 1

�

. �

C�1Gac`-Q4RBQ6acRB9 :<S-X$1-EF1-5 �_=@7,E!a�1 -

/ .

'

345B? �

=@7,9!/d1-3634587,9!:F3�C�1Gac`-Q4RBQ6a4R89 * 5ŸS-X;Q4?�E�1GS-X+e+x<x ?BEF?8Q6S+7d`G9 ?B34?Ba4R8E 1 3458?B=@7,9!/d1-3634587,9!:F3

9-r+5B?8/,³,acRB3>TV?8/,a4RBa4?8/2?B7
?8SGX^Q6?†\6e+xFx�1-E�a4?8/ \6?B34UF/,EF?89 *

i$„



-1.6

-1.4

-1.2

-1

-0.8

-0.6

-0.4

-0.2

0

0 20 40 60 80 100 120 140 160 180 200

Im
 k

 [1
/a

]

Re k [1/a]

 

QM:
Z_sc[4]:

)+*j„^*k`-xFQ41 � N CF`-Q4e+= Z<72345B9 Q4?BEFZF3658?8QY?8S+581-9$ae������RB3 3658?B=@7,9;/21-3436587,9;:<3 �

�

�wQ6? �

58e-E�1-EFAB7d`-7�1ˆ9-e+=€}F/2?�� C!:F/,/d`-=€3458`-= �

�

� 36³29-e-E � � �

�

� � �<* N WG1-/,•+3

ac?BEFS+?B/,X;CF?85�/2?8S-9-r+5B?8/2?BxFxF7@Q4?85Be+E�1-E<A87d`G9�=@`-Q 1-5 g /,?8S+Q6r'W^7,ZF?8x<x�}FQ47,=@7~ac³~Wˆ}"?8Q47:�

e;ZF729!:F3´}F`-/,X+`-x°•-/ �

�

���

�

�
�

�Œ7,3´9!72?B/2R8S-³,ac[;?8EY=@?BS+C�1Gac`-Q4e+5BC�1Ga4•+9 �¡N¶5t`GxFQc1�=€72E<Z��

9-R±aŒ?834?±acx"?8E A83c1G9�1-50N�345B72=€=@?±acQ4721•e+365BaD`G/,X;x�1�aD1-Qƒace+5B•tQ4?85Be+E�1-E<A87d`G9G1bak=�:<aD1ba¡\41<*U�

�

� W^7~aD1-E<ehW;7�� � �‡1Ga6aD1MX �

�

7,Q45Bx�1�)�"#"$„ 	 *

������� � ��� 	�� ���
	�� � ����	 ��	��
� �B� �7�����

N¶=€72E$a‡=@`-Q :^aD1-/~ac:FEF9tQ4` �<1�‰0:<a45�7k7,/2/2?BQ acQ41-A8?¶TVe-Q4=�:F/21l=@RBQ6TVr+/,ZF9-[•1•9!/d1-3634587,9!:F3c1-E

9b1-e-a4729!:F3 Q6?8EFZF3658?BQ4?89•3458?B=@7,9!/d1-3634587,9!:F3Ÿ9$W-1GE!ac`-/d`G3c`-x�1GE
* N "-y �‚?B3 RBW-?89�?B/2?]\6RB72S¶a4r+xFx

ac:<AM1Ga Q4?8E<ZF345B?8Q˜?836?BacRBE€1-/29b1-/,=�1-5±aD`-9¶34729G?8Q6?834?BE€1-5•?8E<?8Q4S-7d1-365872E$a4?89I72/2/ *¤Q4?B58e+E�1GEFA872`-9

=€?8S+C�1baD`-Q6e+5M`-34`-Qc1^*•N¶5t?B34?Ba4?89fa4r+xFxF36R8S+RBx°?BEH1�345B?8=€729!/d1-36345B729!:F3l9-r-58?8/,³,a4R83†\6•+/ Q6? �

}FQ6e^ZF:<9G`G/,aD1 1G5�?BEF?8Q6S+7d1G34587,E$ac?89G?Ba �†S-X+1-9!Qc1-E x°?B/2?BR8Q6a6W+?�=@RBSŠ1-5�1-/d1-}F`-/2/21-}°eGace-aI723B*

N¶5Be+E!x�1-E �˜1 3458?B=@7,9!/d1-3634587,9!:F3�9-r-58?8/,³,a4R83�CF7,x�`-7,E�1-9 E�1-SGX^34`-S$`Ga�1Y345B?8=€729!/d1G34345B729!:F3

?8/,=@RB/2?±ac?8E�x"?8/,UF/
=@1-Qc1GZ<WG1tE<?8= a4:FZb\6:F9wAB34r+9!9G?8E$ac?BEF7 *

5Ÿ5I\6•+/˜ZF?8=€e+EF3ƒacQ4`-/2C�1bac•f1�C�`-Q6e+= ZF7236589Š}FQ4e+x</2R8=@1�?834?±acRBE
* N¶5 )+*z„;*Y`-x<Qc1f1

9$WG1-E$ac:F=€e+3kR83Œ1u345B?8=€729!/d1-36345B729!:F3kQ4?B58e+E�1GEFA872`-9b1Gak=�:<ac1Ga¡\41u1-9!9Ge+Q � 1-=€729Ge+Q•AB3c1-9�1

=@1 �^72=�:F= LfU<ac9Gr+58RB3�:<ac`-EH5M`GQ4•;ZF•f}"?8Q47,e^Z<729!:F3I}�`-/,X+`-9b1GaIW+?836345BUF9 4�S-X-?8/,?8=�x"?w1

345B?8=€729!/d1G34345B729!:F303458`-=€³,aD`G34e+9!E�`-/ *•N_5�)-*jn<*t`GxFQc1�:FS-X+1-EF?B5BaJ=�:<aD1ba¡\41�1�n�U^ac9-r-58R83

:<ac`-EŽ5M`-Q6•^Z<•f}�`-/~X$`-9 TV?8/,C�1-345BE�`-/2`-3c`MWG1-/ * �>r+xFx�}"?8Q47,e^Z<729!:F3•}F`-/,X+1 4�S-X-?8/2?B=@x"?BW-R �

ac?B/2R±W+?8/ 7b\41GxFx ��=€R8/,X-?8xFx"?8E�TV?89$W+[@9$W-1GE!a4:F=KQ4?B58e+E�1GEFA872`-9!CFe+50723>aD1G/d`-/,:FEF9�9Gr+58?B/2³~ac[

i+n



-1.6

-1.4

-1.2

-1

-0.8

-0.6

-0.4

-0.2

0

0 20 40 60 80 100 120 140 160 180 200

Im
 k

 [1
/a

]

Re k [1/a]

 

QM:
Z_sc[8]:

)+*on<* `-x<Qc1 �tNvC�`GQ4e+= ZF7236589ŠQ4?BEFZF345B?8Qu?BS+5M1-9$a �����lR83u3658?B=@7,9;/21-3436587,9;:<35�

�

�IQ6?85Be �

E�1-EFAB7d`-7 1�9Ge+=€}F/2?�� C!:F/2/2`-=€345M`G= �

�

�¶34³,9-e+E ��� �

�

� � �<*•N 345M`G=@³~aD`-36e+9!CFe+5t1

=�1 �<7,=�:F= �wU<a49-r+5BR83ƒalW+R8S-58[�}FQ47,=@7~ac³~W�}°?BQ47,e^ZF7,9!:F3¶}�`G/,X$`G9G1ba´C�1-3658E�`G/,ac:<9�TV?B/ �¡N_5

`-xFQ41´=@7,EFZF9-R±aŸ?836?Ba4x°?BE@AB3c1-9•1-5>N•)>365872=€=€?BacQ67d1Œe+345±aD`-/~X^xF1¶aD1-Qƒace+5B•lQ4?85Be+E�1-E<A87d`G9G1ba

=�:<ac1Ga¡\41<*U�

�

� W^7~aD1-E<ehW;7�� � �‡1Ga6aD1MX �

�

7,Q458xF1�) "#"$„
	 *

R8QƒacR89G?89G?Ba�� ZF?�1�9Ge+Qc`-x<x�1-Ež=@`-Ql=€?8S-ac1-/d`G/,a´Q6?85Be+E�1-EFAB7d`-9Y}°e+E$a4e+3434`-S$1�/2R8E$X-?8S+?B34?8E

EF?8=O\41'W;:F/ *

5˜E<EF?89 9-r'W+?±ac9G?85Ba4R8x"?8E�1 345B?8=€729!/d1G34345B729!:F3 9-r+5B?8/2³~acRB3 9$WG1-E$ac:F=€e+3 9-e+Q6Q4?89GA87,•+7

9b1-e-ac7,9!:F3¤Q4?BEFZF345B?8Q6?89!x°?BE�1>9!72/,?8EFA±W+?8E<?83sRBW-?89l?8/,?]\6R±ac[+/G9-?85BZ<W+? 1-5ŸRBQ4ZF?B9;/,[^Z<R83s9-r+5BR8}��

}°e-E!aV\4`-x�1t9-?BQ4UF/~ac?89 *‡N¶9!9-e-Q472xF1-EY1G5J1uW+RB/2?B=@RBE!X�a4?8Q©\6?8Z<aŒ?8/ ��CFe+S-X�1t3658?B=@7,9;/21-3436587:�

9!:F3 9-r+5B?8/,³,acRB3f?8/,34[;ZF/2?BS+?83 CF72xF`h\41 1-xFx"•+/I3458`-Q4=@1-587,9��JCFe-S-Xˆ1 ‰0:<a45�7k7,/2/2?BQ�a4Qc1-AB?

TVe+Q4=•:F/d1€/2?BW-?85B?BacRB34?B9-e+Q0TV?8/,/2R8}"[�E$X-?8Q4?BS+}"e+E$a072E$ac?BS+Qc`-/,e+9b1Ga_A83c1G9f1�E$X+?BQ4?BS+}°e-E!aI9Gr �

58?B/2³,a4R83�W+?B58?±ac[ Q6?8EFZb\6RBx°?BE W-R8S+?B5858U<9 ?B/ *²N ��?±X^E<=�1-E 7<a�72E$a4?8S+Q4`-/´E$X+?BQ4?8S-}°e+E$a

9-r+5B?8/,³,acRB34RBEF?8909-e-Q4Q4?B9-AB72•+78\6•+/!7236=@?BQ6a4?89l1>acRBQ4?8/,=@RB/2?±acx"[+/

�

6®72EFE�� �-:F36a472E )�"-n#"�	 �+1k9-e+Q �

Q4?B9;AB72•+9b1Ga€}"?8Qƒac:FQ6x�1Gac³~WŽ=€•^ZF3658?BQ4?89!9G?8/

�


 -

/

 

� C�1Ga6W-`GE!X-e+9Ž345B?8Q672E$ac7Œ1-365872=€}<a4e-ac7,9;:<3

34e+Q¢1-/21-98\4`-x�1-E09b1-};\6:F9l=€?8S<*¢N_=@?BEFE$X^7,x°?BE�1>acQ41-A8?ŸTVe+Q6=�:F/d`bas72/,X-?8EI9-e+Q6Q47,S$`-/,a � ?±X;E��

=�1GE�}<Q4e+}�1GS$`Gace-Q4x"•+/®365M`-Q6=�1-5±aD1GaV\6:F9�� 1u9-e+Q6Q472S+`-/,a acQc1GA8?lTVe+Q4=•:F/d1

�|Q �

��=

 �

B��

K

�

P

�

]

�

�

-

/

�

�

S

?

V

�

�


�-

/

�

S

h

V

�

�

�


�-

/

 

j

�

SZj V

�

�

*,*-* �ƒ)-*jn<)@�

1-/d1G9	7�/,?8365 ��1-C<e+/��|1�}°?BQ47,e^ZF7,9!:F3†}�`G/,X$`G9;Q41•W+?±a4aŒr+343658?BS+58RB38*‡N¶5 �

S

?

V

�

W-?85B?Bac[€Q4?BEFZFP

i#"



-1.4

-1.2

-1

-0.8

-0.6

-0.4

-0.2

0

0 2 4 6 8 10 12 14 16

Im
 k

Re k

Exact quantum
Gutzwiller

)+* "<*¤`-x<Qc1 �0N‹C�`-Q4e-= ZF7,34589 Q6?85Be+E�1-EFAB7d`-9f1�9!723I•k?

�

aD1-Qƒace+=@`-E$X;x�1-E
*€N¶5t?BS+5M1-9$a

9$WG1-E$ac:F=�Q6?85Be+E�1-EFAB7d`-9 � �)�|?BS-XuQ6R8345BR8CF?B5_=€R8Sl9Gr+58?B/2³~ac[+/,?8Sl34?B=�aD1G/d`-/,:FEF90=@?BS-TV?8/,?8/:�

ac?±acCF?±ac[�3658?B=@7,9;/21-3436587,9;:<3s�

�

�ŸQ4?85Be+E�1-E<A87d`bas�

�

•ke+34?BE �$W^7,36a ���‡1ba4aD1MX �

�

72Q658x�1�)�"#"-• 	

1-/21-};\4`-Et�·*

aD1GS 1-58e-EFe+3f1G5 �ƒ)+*j„+gk�wTVe+Q6=�:F/d`MWG1-/ *�N_5H?8/,34[ 9Ge+Q4Q6?89GA872• ��?±X^E<=�1-E ZF7d1-S-Qc1-=€= �

\41-7~a‡‰I1G34}�1-Q6Z@RB3 N_/2e+E<34e

�

‰01-34}F1-Q4Z ��N_/2e+E<34e�)�"#"-i�	"C�1Gac`-Q4e+5±aD1l=€?8S �!R83 1-/,9G1G/2=@1-5Bac1

1 C�`-Q4e-= ZF7236589�Q4?BEFZF345B?8Q6Q4?-* N_5 ?B/234[ -

/

9-e-Q4Q4?B9-AB72•'WG1-/_9!7,345M`G=@³~ace-a6auQ4?B58e+E�1GEFA872`-9

CF7,x�`h\41f3458`-5M1G/2R89Ge+3c1GE�9!7,TV?‚\6?85BW-?•\6?8/2?BE$ac[+36?8E�AB34r+9!9G?8E$aw1 E�1-SGXHQ4?8`-/27,3�Q4RB343658?8/ŒQ4?BE��

ZF?B/29-?B58[ � RB3´1uW-1G/2•+3•a4?8EFS+?B/,X;CF?B5•723k9Gr+58?B/|TV?B9!W-[�Q6?858e-E�1-EFAB7d`-9�?B34?Ba4R8E
*>NO9!723ŒQ4?8`-/27,3

Q4RB343658?8/˜Q6?8EFZF?B/29G?858[ Q4?B58e+E�1GEFA872`-9f?836?Ba4R8EH1�CF?B/,X;58?±a•E<?8=‹\41MW;:F/,a �s34[-aI1�/2?BS$1-/d1GA834e �

E$X$1-x<xYQ4?B58e+EF1-EFA872`-Qc1uQ6e+=@/,729 �¡/,Z
*Ÿ1-5Jg^*~)+* ac`-xF/d`G5M1Ga4e-a#�·*

5ŸEFEF?89@e+9b1•1-5 �<CFe-S-X@1-5 �])+*jn^)$�˜36e+Q6TV?‚\ƒacRB3>1-345B72=€}<aceGac729!:F3 �<1I34e+Q†?8343658?BEFA872`-/27,3c1-E

ZF7~W+?8Q6S+?8E<3 �t=@?B/,X;EF?B9ˆ=�1GS$1-3 Q4?BEFZFP�aD1-SM\41-7 �

S

�

V

�

2

���

��� =@•;ZFe+E�W;7236?8/29G?8ZFE<?89

�

µ¶72EFS-/2?�)�"+„-i�	 * 5Ÿ5BR8Q6aY1-5Š1-365872=€}<a4e-ac7,9;:<3�34e+Q6e+9 ?8/,=@RB/2?Ba4R8x"?8E =€?8S+3658e+9Ge-a4a�=€• �

ZFe+E

�

5ŸQ4ZFRB/,X;7˜)�"$g-i
	¤1-5l7,/,X-?8E�34e-Q4e+9b1Ga>AB3c1-9�?8S-X�xF725Be+E$X+e+3ke+}<a472=@`-/27,3ŸaD1-S+7,S�34581-x�1-Z

r+363458?BS+?85BEF7��k1G=@³,SŠ}"e+E$ace-343c`GS+:F9Y\41MW^:</ * N¶5 e+}<a472=@`-/27,3•aD1-SŠ:<ac`-E 1 36e+Q€S-X+e+Q63c1-E

ZF7~W+?8Q6S$`-/ * Nˆ9!723†Q4?M`G/2723‡Q4RB345BP�Q6?85Be+E�1-EFAB7d`-9!E�`G/®?85´1-5´e+}<a472=@`-/27,3 aD1-S•R8}F}"?8E�1-5´?B/236[ �

=€72EFZF?BEwace'WG`-xFxF7
ac1-StQ4e+E$aV\41€1G5I?BQ4?BZF=@RBE$X;a8*

�´34345B?83634R8S-R8x"?8Eˆ1G5Baw=€e+EFZ<C�1Ga¡\6:<9��kCFe-S-X 1HE!X-?8Q6?8S+}"e+E$a�9-e+Q6Q4?B9-A87,•+9f\6•H?8Q6?8Z��

=€R8E$X+?B9-?BatC<e+5Bac1-9Š1�WG1-/2•-3Ia4?8EFS+?B/,X;CF?B5�9-r-58?8/,7 RB3JW;723658e+E$X;/d1GSfE�1-S-X Q6?M`-/,723IQ4RB34345B?8/

Q4?BEFZF?B/29-?B58[ŒQ4?B58e+E�1GEFA872`-9´?836?Ba4R8E
* N_58e+E!x�1GE•1>9!723¤Q6?M`-/,723
Q6R8343658?B/^Q6?8EFZF?B/29G?858[ŒR83sE�1GS-X

L$y



EF?8S+1Gac³~Wt72=@1-S+72EF`-Q47,:F3ŸQ4RB34345B?8/
Q6?8EFZ<?8/29G?85B[uQ4?85Be+E�1-E<A87d`G9€?B34?±acR8E�?BS-X@?8S+RB34345B?8E�7b\
\6?��

/2?BEF34RBS+S+?8/‡aD1-/2`-/29Ge+58:<EF9 * N¶5 )+* "<* `-xFQ4`-EH9!72EF1-S-X;³,a4e-a4aJaD1-Qƒace+=@`-E$X+e+E�\6•+/ /2`GacCF1Gac• �

CFe+S-X xF7,58e+E$X+e-3wQ4?B58e+E�1GEFA872`-9!CFe+5Y?BS-X$`G/,aD1G/d`-E EF?8= 723€aD1-/2`-/2C�1bac•Š3458?B=@7,9!/d1-3634587,9!:F3

9-r+5B?8/,³,acRB38* 5Ÿ5B?8E�1�}FQ4e-xF/2RB=�`-E 1�}°?BQ6ac:<Q4x�1Ga4³,W \6?B/2/,?8S+P E$X+?8Q6?8S+}"e+E$af9Ge+Q4Q6?89GA872•-9

E$X^7,/,WG`-E$WG1-/2•+1-E�EF?B= a4:FZFE�1G9�34?BS+³,a4?8EF7 *ˆN CF72`-E$X;58•ŽQ4?B58e+EF1-EFA872`-9 Qc`MW;72/d`GS+³,a4e-a4ac1-9

1-Q4Q41 �-C<e+S-XJ1¶345B?8=€729!/d1G34345B729!:F3 9Gr+58?B/2³~acR83 ‰0:^ac5�7k7,/2/,?8Qs?8/,=@RB/2?Ba4? =€R8SŒWG1-/d1-=€7!E�1-S-X-e+E

1-/d1G}!W-?Ba4[ ?B¯°?89$ac:F3ƒa€EF?8= aD1-QƒaD1-/,=�1-5 � 1-=€7†x<7258e-E!X-e+3u345B?8=€}°e-E!a4x°•-/•1fE$X+?BQ4?8S-}°e+E$a

9-e+Q6Q4?B9;AB72•+9!E�`G/^7,3sTVe-E!a4e+3c1GxFx
* N =€?8S+e+/,Z�`-3ƒa|1

�

�‡1Ga4ac1'X �

�

72Q658x�1 ��•Œe-34?8E��!W;7,36aJ)�"#"-L�	

}F:FxF/,729b`-AB72•+x�1GEYaD1-/2`-/,a4:F9�=@?BS �¤=€?8/,X;x"?8E =€?8S+=�:^aD1Ga6ac:F9��
CFe-S-X ?85t1wTVe+E$a4e+3l?B¯°?89#�

ac:F3 1¶ZF7,¯°Qc1G9-A87,•F*|N 9-r'W+?±ac9G?858[0TV?]\6?B58?±acx"?8E€1l‰l:<ac5%7k72/2/,?8Q¤acQ41-A8? TVe+Q4=�:</d1_Z<7,¯°Qc1-9GA872•-3

?B¯°?89$ac:<34e+9b1Ga_723 4�SGX+?8/,?8=�x"?BW-?BW-[w`-/~aD1-/2`-EFe+36³,aD`G3c1-7~a†=�:^aD1GaV\6:F9�x"?-*

LF)



L��



� ��������������	


 �
��� ����������� �

�

�������
�����
� � �"!$#%�

�

!'& ()!

�*	+�

,.-0/21436587:9;9:<>=?1@=4ACBD<FEHGC=@IJ/K9:ALANMPOCARQS1@/KINIL<DBUTVACQK7;MRAN<>WCXYWC<>GZIN<D1@=@7[AR7'GZ\2147;M]AC7_^`<>9ba

9:<DWZcdMReZ3><D9:f;1@g>h`g>QiAC9:AC\K/K9kjmln3�AoMCeZ3D<>9;f;14gDhpIN7:QKqKACqKqK7;WrQVARWCXZGZQd\�GZQP1@GZh>s8ACINf:WrA

\�<D=@7;G_qK7;MS/Kht\VuR9;XPuRMr<D9:<>WC<>QKqKvw<>QY^`xZ9y9;<DEH<>q27:MzA�M]ACGC1@7:MS/Kht=`<>QKq2h@3><D=�E{uC3>7;h`14<D=@g61|j}ln3

AC3>GCQw~KACQ•Q2<>I�uR9:9�EH<DQKQ�sVTVA�\$g>9;qVuC/K9€A•h`3>xZ=`x•B><>QP1@=@/KINGZM�h`3|uCILAJMS7:B>h`7�ORACWCXp14u|OZGZ9ba

h4uCWC/KM�QVARWCX‚Ap1@7:\K7;MS/KhƒINg>=`<D14„2MwT2eZ3�MCgD\�<Dh`1|j†…‡9;XC<>Q}<>h`<D1@<>MS~�<DQrEHGZQP1@GZhƒˆVWCXC<>9;<>IJ~$<

OZ<DQKQK7nApWC<>GZIN<>=‰147[AR7ŠGC\2147;MRuRQ�14‹K9;7Œ<6•€<DMP14/Kh`GZM]AR107:hDj0ln~K~$<>QzALEH<Ž^`<D3><614~$<>Q••’‘“A]1@1UA|XCs

”

7:=`3>~VA2s8•8GZh`<>QK–POw7:h‰1‚—™˜Z˜RšC›œs••’‘“AR1`1UA|XZs

”

7;=@3D~VA2sV•8GZh@<DQK–POw7:h`1†—™˜Z˜ZžŸ›ks •¡•8GZh@<DQK–POw7:h`1>s

‘“AR1@14A|XZs

”

7;=@3>~KAJ—™˜Z˜Z¢R›_g>h8•¤£•ACT29:–POw7:h`1>s2‘“AR1`1UA|X}—™˜Z˜C¥]›VAR9[AC\w^@uRQ�AC3D1¦O_7;3>h`WPuC9’^`/2M†IN<>WKs

TKGZWCX+A•qK7§•€=@ACMCBD7:x•WZ<>GCIL<614=@7:AC7€<D9:INg>9;<D14< TKGCWCXPACQ+g>\2f;14T2<D14vN~$<tA•\�<D=@7;G_qK7;MS/Kh¨\VuC9§XPA

<>9;ILgD9:<D1LMC<D=@<614<>7ƒMCeZ3DgCj�£ƒ7;•�=4ARMCB>7;x*ACMSMCGC=p14eZ=‰14gDQK7:M©s¨TVA*Ao=`g>h`3><>BDh@MR<rqK<‚ªy=@GZ7;WZ9:<

TS/K9:9:uCILT2GZh@h`3|A)QVACWRXZGZQ«QVARWCX«A¬h@3DxZ=@x¬\$GC1@<>QKBD7[uC9F14g>=`~�<D9:7FOCuR9;14GC3|uCh@uCTKGZ3­MRg>\$<>h‰1|j

…‡9;XC<>QJTK<D9;XF\$g>9:qKuC/K9wA®h`3>xZ=`x_BD<>QP14=`/KILGCMFTKAR1UuC=@A2sCMS7;h@3>eCWZ<>9;9:g>h`<>7ksRh@AC=@M]AC7ks]ORAC9:ACIL7;QP1¯Mw7;h

\�GCQS1@h@3D<>=@c•h@3D<>QKQPXZ<D3>gDh@<>M©j°,±qK7;•�=4ACMRB>7;xZh¨<D•�<>MP14/2h@GZM²EHGZQP14GCh°h`3><D=@<>\$<D1³^@uR14h`3|ACQKACM²A

IL<D3>GZh`3>MRGZ\K7:MS/Kh8OZ<D3><614vZM²ˆV3D7:M]uŸ^@uC~VARQ+7;h>sKIN<>9§Xw=@vZ9�MCg>h`vZ~K~•ILgDWN9;<>h`3Fh`3>xKj

´NµD¶†µ · ¸²¹6º}»¦¼ ½J¾y¹6¿ À†Á¨Â†Ã Á?Ä'»¦¹D¼ ¹�Á¨ÅDÃ Æ¨ÅDÁ?Ä¯Á

,*qK7;•�=4ARMCB>7;xZhw^@uC=`/K9:gDMCGZM®9:<6OZ<>3D<D1@g>h@gDTK<>3ÇMS7:7:Q2qK/K9:TKAR14/KQ2MƒA¨ÈV<DXwQKILACQ \VuC9§XPA?7;QS1@<>WZ=@uC9§a

~�xC9É7:hDjt,.h@3D<>IN7:MS9[ARh@h@3D7:MS/Kh•‘“ACQ}‘ƒ9:<>BUM�\K=@GZ\KACWPuR1@GZ=•9:<6OZ<D3><D1@g>h`<>MCGC=JA�QPXZ<D=@<>WC\�GZQP1

MCeZ3D<>9;f;14gDh`1°AC9;M]AC9:ILAC3D1@/KM©j¦,«TVA]1UuCh?EH„KWCWCOZgDQSXYIN7:Q27:IJ/KILAC7§1³MC<>=`<>h‰14„KMYg>h8f;WCX ^`/_14GC1‰a

14/KQ2Mr<D9yAC3NÊ�g>htÊVËÉ\�GZQP1@GZM]AR1teCh@h@3D<>MReC14vÌMS9[ACh`h@3D7:MS/KhJ\VuR9;XPuRMwT2GZ3Cj+,ƒ3DGZQS~VACQ*QK<DI

IL7;QKqK<DQz<Dh@<614~$<>Qo9;<>TK<614h`g>WZ<DhFMRgD1†\�GCQS1@GC1 MS9[ACh`h@3D7:MS/Kh \VuC9§XPu|ORAC9ÉeZh`h@3><DMCeC1@QK7œj•,%Í_j§—

šPÎ



Í_j§—Zj©uC~K=@A������'g>h����	��
0gD1°\�GCQS1@GC1°eZh@h`3><DMCeC1@v�9:<DWZ=@e™Ow7:qK<D~K~+\VuC9;XZuCM�MR<>INg>QPX
�kuR1@9[uR1‰a

h@3>AR149:ACQ��•\$GC14<DQKB>7:uC9ÉE{AC9[ARM•^`<>9;<>QK9;gD1@g>~$<>Q�j������†,%9;<>WZ=`e™O_7;qK<>~2~oqK7§•€=@ACMP14f;O�\VuC9§XPuCMÌA

MCg61°qK7:h`3>M�=`<>QKqKh`3><D=@~$<>Q�j

A2s$g>h•~€s'uC~K=@uCMCGZQ�MCgD1•7:9;XC<>Q‚T2<>9;Xw3D<D109:uR14TVA]14xKj°,ƒ3†<>WCXw7:MS~$<>QÌAC3†,�g>h•ª \�GCQS1@GZM]AR1

<>WRX•h`7:ILANEH<D9:„K9;<D14c�ACM]ACqVuC9§X²ORuC9[ACh`3D1H^@AL<>9Š<>WRX_ILuCh‰14xZ9ks€ANIpuCh`7:MS~VACQ�\�<DqK7:WL<>WCX+g>9;<>h

h4AR=@GZMSM]AC9³=@<DQKqK<>9;MC<D3>v‚GZ~S^`<>MP14/KI+j²,ƒ3L<>9;h@v+<>h@<614~$<>Q�AY9:<DWZ=@e™Ow7:qK<D~K~o\KuC9;XZA•A+h@7:ILA

EH<>9;„K9:<614<61Ég>=`7:QP1@OC<8A•h@7;IpA®EH<D9:„K9;<D1@<>Q�TVAC9:ACq�sZILAŸ^`q�A]1@14xC92g>=`7:QP14vC9:<>WC<>hÉ7;=4uCQPXw~VACQ�<D9:h@3>A]a

M]ACq2ORA?g>=`7P<>9PA?OCg>WZ\$GZQP1{^@uR1>jŒ,*ILuCh`G_qK7;M®<Dh@<614~$<>Q†A89;<>WZ=`e™O_7;qK<>~2~F\KuC9;XZA¨AC3nGZ~w^`<DMS1@/KI

h4AR=@GZMS\$GZQP1{^@uCQFMC<D=@<>h`3D1@„K9™^`/_1¯<>9SA?OZgDWZ\�GCQS1@TKGZ3Rjnln3><>M A¨\VuR9;XPuRM•QK<>I h`1UARB>7:GCQVuC=@7;/Kh4ARM

AC~K~KACQ�AC3pgD=`1@<>9:<DIJ~$<>Q�snTKGCWCX­A‚TKAR1UuCh†OCAR=@7[uRB>7:xŸ^@A+QK<DI 1@cKQK7:Mz<>9ÇIL<D9:9;<D1@1@„KM©j}£ƒ<

INg>WZ7;hN<D3><DM�AR3>GZM•AÌ\VuC9;XZuCM©s?IN<>9;XC<>M�MCeC=@„K9®AzMRg>QPXwh@3D<>=`EH<D9;1@gD14<D9:<DMC<D1+7;h•ˆKWCXZ<D9:<>I�a

~$<DOZg6OZ<NApTVA]1UuChƒORuC9§14GZ3>uCh4ApAp9:<DWZMS7:h@<D~K~�j��‡WCX�A²ÈV<DXwQKILACQ‚\VuR9;XPALeZh@h`3><>WC3>g>h h`GZ=4uCQ

<>3D<>Mt^@uC=`/K9:gDMRANALq2GZIL7;QVuCQKhDjy,"ÈV<DXwQKILACQ�\VuR9;XPAN7:QP14<DWZ=4uR9:~$xZ9�<>3D<>MR<D1 A•qK7;•�=4ARMCB>7;xZh

^@uC=`/K9:gDMCGZM]AR1°ªy/2h@9[AR<DOÌ•¤ªy/Kh`9[AC<6O}—™˜Z¢ZÎŸ›�OZ<D3><61@14<†9:<Rj

,)qK7§•€=@ACMCBD7:x•WZ<DGZIN<D14=`7[AC7w<>9;ILgD9:<614gD1ŒILuChÉ‹21@GZQ��2jZªƒj�
 <D9:9;<>=ŠqKGZ9:WCGZ3D14AƒMS7'•�
0<D9:9:<D=

—™˜PžR¥R›ygDhY•�
0<D9:9:<D=p—™˜C¢PÍ]›ÇB>7:MSMR<>7:~$<>Q€jrlnQKQ2<>M­9;g>QPXZ<DWZgD1•INGZh`1teZh@h`3><6EHGZWZ9[AR9’^`/KM©j�
0gD1

\$GZQP14GC1ƒeZh@h`3><>MReC14v²q27;•�=4ACMP14f§OY\VuC9§XPuCM]AR1ƒuR149:uR14h`3|AR1@9[ACQ+\$GC14<DQKB>7:uC9;E{AC9:ACMF^`<D9:<>Q29:gD1@g>~$<>Q

ÈV<>=`IpAR1¨ORAC=`7[uCBD7:xZhy<>9;OCg>QK<DMYMw7§14<D=H^`<>h`3D1@g>h@<t‹21{^@uCQ+M]AC\KTVA]1{^`/KM�IN<>W••�
 <D9:9;<>=•—™˜C¢PÍŸ›kjy,

h@3DGZM]uCh@GCh È©<D=@ILAR10<D9;O•h@3><D=@7;QS1FA²MRGZQ2ˆVWZ/2=4uCBD7:xZh•1@g>=@~$<>QzA�MS9[ARh@h@3D7:MS/Kh \VuC9§XPuCM•AC3DGZM

A²h@7;IpA�WZeC=@~$g>M©s'IL<D9;XC<>MS=@<•<>WRX��.g>h���\�GCQS1FMReZ3>eC1`147� �!�"$#pTVAR14uCh h`14ACB>7;GZQVuC=`7:/KhDj


0<>INg>QPX�E{AR9[ACMJ^`<>9;<>QK9;gD14gD~�<DQ}‹]^‰E{AŸ^‰14A�h@7:ILA�WZeZ=`~�gDMC<61 7:h•IN<>W²MR<>9:9¦<>QKWZ<DqKQS„KQKM��0ˆ2a

WCXC<>9:<DIJ~$<�MC<D9:9°OZ<>Q2Qw„2QKM¬IL7;QKqK<DQdGZ9§XPACQ¬h`3|uCINTVuC=`IpACh`TKGZ3%�	&('*)�',+�-/.$�•14AC=`1@GZ3>x

WZeZ=`~�gDMC<610�	13254	6	� s³IL<D9;XZ<DM%&}A‚EH<>9;h@3Df:QK<DQ�EH/_14xÌh@7;IpA‚WZeC=@~$gD1|s7)•BDh@‹KBDh@GC1NgDh8+tg>9;<D1

1UAR=`1UAR9:ILAC3>QVARM9�kÎtq27:IN<>QK3D7:xZh³EH<>9:ACqVAR1@GC1ÇEH<D9;1@gD14<D9:<D3DOZ<:�6jn,mqK7;•�=4ACMRB>7;xZhy\VuR9;XPuRMLAR3>GZM©s

šZš



IL<D9;XC<>M•<DWCXPa‡<>WRX�1 2 4	6wGZh@361UuC9§XZGZQF~$<>9:„29PIL7;QK7:ILAC9:7;3|uC9 ^`uCMyA°TVA]1UuCh‰1|jŠ, 1

�����

GZh@361UuC9§X0A

h@3DGZM]uCh@GZhy\VuC9;XZuCM]AR1'^`<>9:eC9:7œj 
0gD1@qK7:IN<>QK3D7:xZ~KACQLBDh4ACMLA3132

�

4³GZh@361UuC9§XZGZM•9;<>TK<614h@gDWZ<>h`<>M©j

ln3><>M91��

���

g>h�1

���

�¨=@<D\K=@<D3><DQS14uCQKh@AC7ŠALÍwj;—†A2sKgDh°~€s©uC~K=4uRMCGZQ+9[uR1@TVAR1@xZM©j

È©<D9:IN<>=`„K9:TK<61�~$<>QKQS„KQKM�AR3YAÌWCGZQKqKGZ9:AR1|s³TKGCWCXoORAŸ^`GZQ*1@<>MS7:QP14T2<D1{^`„2MPa <²OCAR9[ACIN7§a

9;XC<>Q gD=`14<D9:<DIJ~�<DQ MS9[ARh@h@3D7:MS/Kh•\VuC9;XZuCMSQVACM©s A��°<D5¨1@GZQ <>WRXZ<>Q29:<D1�IL<DWZGZ9;qVuCh4AR7:QVACM©s

<>3D<>MC<610A�qK7§•€=@ACMP14f;OL\VuC9§XPuCM]AR1>j�
0g>\K3D<>9’^`„2M�<>9ksVTKGZWCX�AC3 ,�\$GZQP14~$xZ9�IN7:Q2qK<>QY7:=@uCQPXPa

~VACQ­MS9:ACh@h`3>7:MS/Kht\VuC9;XZuCM]AR1†7:QKqKf§14/KQ2Mz<D9œj•ln3><>Mz<>WRXo=`g>h@3D<�QK<DI EHGZW‚AC3�ACM]ACqKuC9:9§XPAC9

1UAC9:uC9:MRGZ3>Q27œj��•uCh†=`g>h`3>„KMrAC3LACM]ACqVuC9§XZGZQr„214MReZ3>7;M$sŒg>htAC=@=`xZ9n9:<D\VAR1@14ACQ�j²l MRgD1`E{AŸ^‰1UA

Ow7:h@<D9:MR<>qKgDh�TVAR1UuR=@<>h`<D1@<YAC3²A�qK7§•€=@ACMP14f§OÌ\VuC9;XZA2s³ACIN7³g>\K\$<>Q•AC3�,
	Œ\$GZQP14GR1J1UAC9:uC9’^@A

<>9kjnlnQKQK<>M�AJ\VuC9;XZuCQVACMLAtMS7:h`3|uCINf;14uCh4uR=4AtA��°<D5¨1@GZQY<>WCXC<>QK9;<D18QK<DI ACq²<D9:7;WPAC3>f§1UuCh‰1|s

IL<DWZGZ9;qVuCh4ALQK<>I <>WCXCg>=`1@<>9;IJc�jt,.q27;•�=4ACMP14f§O+\VuC9;XZuCM]AR1•EH<D9;EHGZWZTKAR1{^`/KM+‹KWCX�7:hDs�TKGZWCX

AC3>GCMw~KACQNA•\�GZQP1@GZMS~VACQ�swACTKGC9KA•MS9[ACh`h@3D7:MS/KhnINGZ3>WPuRh@<>WRXZ<>Q29:<D1@<>MJQ2<>I GC9:qKTVA]14xZMFIL<DW

<>WCXCg>=‰14<>9;IJcK<DQ�sKIN<>WZ<DQKWZ<>qŸ^`„KM©sVTKGZWCXpAJ\VuC9§XPAt14<614h`3>vZ9;<>WZ<Dh¨7:=4uRQSXw~VARQ�EHGZ9;XS1UA]14xwq]^`GZQ�j

ln3><>MSQK<DM�AC3Ç7:=4uRQSXCGZMSQVACM†\�<D=@h@3D<¨A®ORAC9;xZh@3Df:QScKh@gDWZ<?7;=4uCQPXSEH„KWZWZv®9:<Dh@3CsCg>hÉBDh4ACMtAƒMPOCARQ_a

14/KININ<>B>TKACQK7:M]uC~$xZ9$14/Kq]^`/2M�IL<DWZTVAR14uC=@GC3>QK7kjnlnQKQK<>M²INxwq]^@uR1¨7;h@IN<>=`1@<D1H^`„KMpINGZh`1>j

,ƒIN7:QP1°IL<DWC1UAC9:uC9;1@/KM�AR3tuC9§1UAC9:uCQKGZh`f;1@GC1@1yqK7;•�=4ACMP1@f;O²\VuR9;XPu]1|s©AL\KuC9;XZAN<DWCXZ<Dh•h@3>A]a

M]ACh@3>AC7;1•MCe™OZ<61@OC<*Mw7 14/2q]^`/KMih@3>uCILf§1UACQ27 A�h@3D<>IN7:MS9[ARh@h@3D7:MS/Kh‚- =`<><>Q EH„KWZWCOCg>QPXS1ÌA


0<>9:9;<>=³uC9§1UAC92IL<DWPACqKGC1`1“ILxwqKh@3D<>=`=@<>9kj
�Šg>9:qKuC/K9$AJÍ_j§—°~puC~2=4A �	1

���

� �n1@f:\K/2h@‹N\VuC9;XZuŸ^@A

<>h`<D14gDQiAC3 � gDh�AC3 �®Ëyh4AC=`GZMS\�GZQP1LMCeZ3DeC1@1�Arh`3><>IN7:MS9:ACh@h`3>7:MS/Khp-0=@<><DQdEH„KWZWROZg>QPXS1

�‰—Zj¡¢Cš �FACq]^@A+IL<DWKj�, -0=@<D<>QoEH„2WZWCOZgDQPXoEH<>9§EHGZWZTVA]14x�‹2WCXz7:h>s¦IL7;QS1tAC3�,8a‡~$xZ9³IL7;QP1

EHGZ=@=@uCh@~$xZ9�7;QKqK/K9;x�TS/K9:9:uCILGCML,
	’a ~�<0~$<><Dh@vLACIL\29:7;1@‹KqKx]^@A

�

7:Q2B>7��

�
�

4����

Ê�� '@Ê����	'������ �kÍ_j;— �

,ƒIN7:QP1LAC3 �8a‡~$xZ987:QKq2/K9:xÌTS/K9:9:uCI•EH=@GZQP1N<>9;g>=@7°AC3 �®Ëyh4AC=`GZMS\�GCQS1@GC1|s¨GR1@1pA! °XwWZ<DQKh

<>9§O_Q2<>M•IL<DWCEH<>9;<>9;v_<DQNILACWPA 7:hnEHGZ=`=4uCh@A†9;<>h@3°‹]^@AC~2~pTS/K9:9:uCINGZMSQVACM©j¦, h4AC=`GZMS\�GCQS1@~VACQ

<>=`<>qKv•EHGZ=@=@uCh¨<>=`vZh@h`g>WpAC=4uCQPXCGZh89:<>h`3FA•~$<><Dh@vLTw/29:9[uRI ACIN\K9;7;14‹2qKx]^@u|ORAC9 �

"

qK7;•

�$#

�

7:QKBD7

� �kÍ_j Í �

,ƒ3FAC=@uCQPXZGZh`h4uCWZ7�1@g>QPXZ<D3>v²A�qK7§•€=@ACMCBD7:xZh?uC9:9:ACQKqKx81�sKACIL<D9;XpA�9:GZM]uC9;7:hyWC<>GZIN<D1@=@7[u]14xZ9

g>h“A0qK7;•�=4ARMCB>7;xƒE{AŸ^‰14uŸ^@uR14xC9_EH„KWZW2jÉ,¬qK7;•�=4ARMCB>7;xZhnuC9;9[ACQ2qKxƒIN<>WZTKAR1UuC=`GZ3>TKAR14x0<DWZ3|ACMP1@/K9

IL<DWZGZ9;qKTVAR1@x²\K=@GZ~29:g>ILuCM*•&%_GZININ<>=`EH<D9:q‚—|¥Z˜Z¢_s'�ŒAC/K9:7¦—™˜ZÎZ¥Ÿ›Ç- =`<><>QzEH„KWZWCOCg>QPXZ<D7:QK<DM

h@3D<>IN7:MS9[ACh`h@3D7:MS/Kh8h@GZ=‰EH<Ž^‰1@g>h@gD~�vC9œjn,±h4AC=`GZM � OCARWCX�gDM��¨qK7§•€=@ACMCBD7:x�<>h`<D1@g>Q�<D3 �

#

�)(+*-,

'

(/.)0

6��

� 13254

�76�8:9

�

9

; <

=?>

1

�76'8@9

�BA

=?>

1

�3�C(�*-,

A

(/.)0

6��

8:9

�

A

<

=?>

1

�76'8@9

�BA

=D>

1

�3�E6�F�(�*G,HF�(�.)0

6��

8:9

�JI

' �kÍ_j Î��

šSž



ACTKGC9

���

A

9

�

6

AC30gDMpQPXwf:9:uCh@h`3>eZWZ<Rs

(+*-,

gDh

(/.)0

6Š\�<DqK7:WJAJqK7;•�=4ACMP1@f;ON\VuC9§XPuCQVARMpAC30gDM

QKGZ=`IpuR9:7:h@uCTKGZ3†O_7;h@3DGZQPX_f§14GC1`1t~$<DEH/_1UuCh`7“gDhtMS7;EH/_1UuCh`7“h`3>eZWC<>7œjL‘•g>WC„K9œs¦A�-0=@<D<>QoEH„KWCWRa

OZgDQPX)Azª \$GZQP14~VARQ)A "

qK7§•

EHGZ=@=@uCh@<D=@vZh`h@gDWZc�EHGZ=`=4uCh`~�xC9¨7:QKqK/29:xzTw/29:9[uRI <>=`vZh@h`g>WZ<

9:<Dh@3Rs'ACIN7;1 "

qK7§•

�

�

4����

Ê�� � '`Ê���' � �ƒACq}IN<>W2j��0h`h@3D<DEHGZWZ9:AC9;ORALAC3J,°a ~�xC9¦ª“a ~�<†OZ<>3D<D1@v

qK7§•€=@ACMP14f;OL\VuC9§XPA�IN<>QP14gDQ•h`3|uCINf;1@GC1@1°-0=@<D<>QYEH„KWZWCOCg>QPX

���

�

Ê�� '@Ê�� '����

�

�
�

4�� �

Ê�� '@Ê�� � '����

#

�C(�*-,

'

(�.)0

6 '�� � �
�

4�� �

Ê�� � '@Ê�� ' � � �œÍ_j¤š �

AC9:ACMS‹+9;<>h`3Cj

, Í_j§—™A2s³uC~2=4uCQ­9:uR14TKAR14x‚h`3>7§14/VuCBD7:x}AR3�7:h`IL<D=`14<614<61@1JgDMoqK7§•€=@ACMCBD7:xZQKuC9yARQKQPX_7§ORAC9

~$GZQPXZGZ9;/K9;14AC~K~�swTKGZWCX�AJqK7;•�=4ARMS1@f;ON\VuC9§XPAJ<DWCX�h`3|ACM]ACh`3>GZQ+AC3 ACM]ACqKuC9;X•EH<>9;h@3Df:QKgDQ²TVA]a

9[ARq�jY…‡h@INgD1JMRe™OZ<D1`OZ<YA�q27;•�=4ACMRB>7:xCh†\VuR9;XPu]1JAC3L, gDhJ,�	Š\$GZQP14GZMÌMCeC3>eC1`1|snA�- =`<><>Q

EH„KWZWROZg>QPXS1ŒAC3��‰—Cj ¢Cš$�€ACq]^@A2j¯,®3n,�	|\$GZQP14~VARQ†A?~$<><Dh@v°TS/K9:9:uCIm<DWCXƒEH<D9:h`3>f:Q2<>Q•OZgDWZ7:WCTVA]a

9[ARqKxr‹2Q�j
	DMS‹Kh@3Dx�	%�HB>=@<D<>\K7;QKW ��TS/K9:9:uCILGR1•7:QKqKf§1|j�,ƒ3�,
	³\�GZQP1@~VACQ)AzqK7;•�=4ARMCB>7;xZh

uC9;9[ACQKq2x�A�QKGZ=@ILuC9ba‡MS‹Kh@3Dx•Tw/29:9[uRI MRGZQPOZ<>=`3>7;xZ=4A�OZGZQKAR14MRGZ3>xZ9:ACW••¡ÈV=4ARQK3�—™˜PžRš]›

# �

�

�
�������������

6����

*��

� ���
�

��� �

�
�� 

�"!

Ë

�

Ê �3�

' �œÍ_j ž��

ACTKGC9��"!kË

�

Ê �•AR3r,®7:=`X)7:QP14<DWZ=4uC9 qK<D=@7§OCuR9;1{^@A_s �#!

�

Ê �

�

 %$

�

"�+

=?>

1

�

Ê + A +

�

� s��

�

&

�('

�

8�)

*

A8TS/K9;9[uCINh@3>uCI+s+�®A¨EH<D9:h`3>f:Q0WCeZ=@~K„29:<D1@7Ch`/KWPAC=@A¨A8BDh@‹Kh`3>x°TS/K9:9:uCIiMC<>9;<D1@MC<>3Dg>h`7

\$GZQP1{^@uC~VARQ�s2Ê �?AC3 ,ƒ7:=‰X�7;QS1@<>WZ=@uC9�<D9:h@v•3Dg>=@/2h@TK<D9;XZ<Rs€ARIL7P^`xLMReZ3><D9:f;1@g>h`h@<>9

Ê �

�-,

�
���

�76 ��. 8(/

� �

�����

80�

jJ,.EHGZ=@=@uCh0<>3D/21UuCQÌ<DWCX}MS‹Kh@3Dx�TS/K9;9[uCINGC1®Mw=`<|uC9³A�EH<D9:h@3Df:Q

IN<>QP14gDQ�j³,�MS‹Kh`3|uCh°MCeC3>~$<>Q‚A•TS/K9:9:uCI ACIL\29:7;1@‹KqKx]^@A†WCXZ<DQKWZ„K9ksVh°<DQKQK<DM²IL<DBUTVACQK7;36a

IJ/Kh@A²ACQVAC9;xZW�AR3J<>9;<>MP14=`G_qK7;QVACIN7:M]uC~VARQ•h`3>GZM]uCh`GZh h@/KWPuR=@3|uRh•IL<DBUTVACQK7;3>IJ/2h4u|ORAC9œj0,

MS7:h`/KWPuC=`3>GC1`187:QP14<DQK3>7§1UuCh8AC=@uCQPXZGZh°A�EHGZ=@=@uCh¨7:QP1@<>QK3D7;1UuRh4u|ORAC9œs

"

" )

� �

��2 �

)�'����

�

�

A

�21 �

)�'�� �
� �

� 2J�

)$' � �

�

' �œÍ_j¡¢$�

ACTKGC9 )‚AzEH<>9:h`3>f;Q�IN<>QP14gDQ¬AzEHGC=@=4uRh`14xC9°INg>=‰1L14u|OZGZ9;h4uCW
�

�

� 2
�

)�'�� �•A­-0=@<D<>QdEH„KWCWRa

OZgDQPX)MCGCIL\K9;<43dACIN\K9:7§14‹Kq2x]^@AÌArEH<>9;h@3>f;QK<>Q€jm,®3

1 �

)�'�� �•<>WCXw„21`14TVAR1@xoEH„KWZWoArEH<>9ba

h@3Df:Q•TK<D9;Xw7KWZeZ=`~K„K9;<D1472h@/KWPAR=4uR1@xZ9 ���

�

) �,�6sPgDh

1 �

)�'����

�

Ê �

�

�

*��

�� 

�

�

8

,

�

�

) �

�

�

�
���

AC9[ACMS‹

•&%_BUTK=@<DIL\2\�s/%_BUTK=`<>IN\K\o—™˜C¥05]›kjn,±B>h@‹2h@3>xLTS/K9:9:uCI�-0=@<D<>QYEH„KWZWCOCg>QPXZ<FOZgDWZ„K9

�
�

� 2
�

#76
�

' #78
�

' � �

�

�

�:9<;

=?>

4
@2A 4�B C�D

�FE

G

HJI

ALK�M

�

B K4N

�

B COD

' �œÍ_jQP��

ACTKGC90R�A¨BDh@‹Kh`3>x°Tw/29:9[uRImuR9;1UAR9ZAyEH<>9;h@3Df:QK<DQFIN<>WR14<D1`1'‹21>s]gDhTS

�

ÊU6
�

'@ÊU8
�

'�� �€/KWRXPACQK<D3><DQ

h@3>ACM]ACh@3†IL<DQP14g>Q+OZ<61@1®TVAR1UuRh®7;QS1@<>WZ=@uC9œj“,�B>h@‹2h@3>xpTw/29:9[uRI�AC361UuCQ�ALª 	©\$GZQP14~VARQ�7:hŽa

INgD1F147:h`3D14uCQ­h@3>AC~VACq2GZQ*TVAC9:ACqKx+Tw/29:9[uRILGC1F7;QKqKf;1>jY, TS/K9:9:uCI EHGZ=`=4uCh@A‚ª 	 a‡~$<>QoORACQ

šP¢



g>h0<D=@vZh`h@g>WCgD1F7:h`ILg610A �œÍwj Í��°g>h��œÍwj ž��°<>WCXC<>QK9;<D14<DM‚ACqŸ^@uCM�IN<>WKj•‘ƒg>WZ„29nA�qK7;•�=4ARMS1@f;O

\VuC9§XPA�IL<DQP14g>Q+h@3>uCINf;14GR1@1?1@<>9’^`<Dh®- =`<><>QYEH„KWZWROZg>QPX+A

� �

�

�

Ê�� '@Ê�� '����

�

�

�

Ê�� '`Ê�� � '�� �

#

� � �

�

�

Ê�� � '@Ê�� � ' � �

#

� � �

�

Ê�� � '@Ê�� '�� � �kÍ_j ¥��

AC9[ARMCGC18eZ9§147kj

�0h`h@3D<DEHGZWZ9:AC9;ORAFAC38<>qKq27:WZ7VEHGZ=`IJ/K9[uRMRA]1|sPAC361yINGZQKq2TVAR1{^`/2M$sSTKGCWCXNAFh`3><DIL7;Mw9:ACh@h`3>7ba

MS/Kh³-0=@<><DQ†EH„KWCWCOZgDQSX†qK7§•€=@ACMP14f;O•=@g>h`3>< � � �

�

# ' #]Ë '����,�'9:<>f;=H^@A8A®MS9:ACh@h`3>7:MS/Kh¦qK7:QVARIL7;MRA

h@3D7:QKWZ/29[uC=`7:h•\�GCQS1H^@AC7:~$xZ9¨h`3|uC=`IpAC3DxY^@uC=`/K9:gDMCGZM]AR1>j l³3D<>MR<D1YA�^@uC=@/K9;g>MRGZM]AR1�Az9:<DWPuC9§a

1UAC9:uCQKGZh@AC~K~VARQ•A

�
�

�

�

Ê '@Ê

Ë

�

�

�

� �

�

�

�

���

B

�	�

B�
�
�
 B

�
�

� �

4C��� � 2

�

Ê '@Ê

���

�

#

���

� �

4C��� � 2

�

Ê

���

'@Ê

�
�

�

#

�	�

�5� �

#

�	�

�
�

4���� ��2

�

Ê

�
�

'@Ê

Ë

�

�kÍ_j ˜��

ILxwqKGZQ+EHGZWZ9:AC9:TVA]1{^`/KMLeZh@h`3><Cs�ACTKGZ9'Ê

�

'��

�

<

'

�

' �5��� ANqK7;•�=4ARMS1@f;OY\$GZQP14GZMYTK<D9;XC<>7œs �

\�<DqK7:WFA qK7;•�=4ARMS1@f;O†\�GCQS1@GZM�h@3>uCILA2j¦,iqK7§•€=@ACMP14f;Ot\�GCQS1@GZMJMReZ3>eC1`1ÇA TS/K9;9[uCI†14<>= ^`<>qKgDh

QKGZ=`IpuC9 � )�� �ƒORACWCX ���*&��•MS‹Kh@3Dx•^`<D9:9:<DWZg>Q2<>M‚IN<>WCEH<D9:<D9:vw<>Q}TVACh`3>QVuR9’^`/KMÌA��œÍwj�P��ƒORACWCX

AC3 �‰—Zj¡¢Cš �y- =`<><>QYEH„KWZWROZg>QPXC<>MC<61|j

´Nµ@´Nµ · ¸²¹6º}»¦¼ ½NÄ���� Ä'»É¼F¾yÁ��]Â »ÉÃ �²Å>¼

, qK7;•�=4ACMP1@f;O�-0=@<D<>Q�EH„KWZWCOCg>QPX�9:<6OZ<D3><D1@g>h`<�/214uCQdA}qK7§•€=@ACMP14f§O­\VuC9§XPuCMY^@uC=@/K9;g>M]A}A

14=@ACB>< EHGZ=@It/K9[uC~KA•ILuC=¨MS7:h`3|uCINf;1@TVAR1@xKjÇ,«1@<>9’^`<Dh®h`3><DIL7;Mw9:ACh@h`3>7;Mw/2h•-0=@<D<>QYEH„KWZWCOCg>QPX

ILGCh`1ŠA8qK7;•�=4ACMP1@f;O3�œÍ_j¡˜$�€g>h¯WZ<DGZIN<D14=`7[AC7��‰—Zj¡¢Cš �€\KuC9;XZuCM]AR1'1UAC=‰1UAC9;IpAR3>xy14ACWZGZM®eZh@h`3><>WC<Cs

g>h°A�14=4ARB>< 7:h¨MRgD181UACWC~�xZ9�uC9:9 �

�

=
�
�

�

� ���

�

=
�
�

4��
�

� �

F

�

= �
�

�

�

� � ' �œÍwj;— 5��

ACTKGZ9

�

=
�

�

4����

���¦A0h@3>GCMRuRh@GZh“-0/21436587:9;9:<>=Š14=@ACB><?EHGZ=`IJ/K9:A2sRINf:W

�

=
�
�

�

�

� �ÉAC3y‹]^É1@=4ACBD<

EHGZ=@It/K9[A2sRACIN7wAƒqK7;•�=4ARMS1@f;Oy^@uC=`/K9:gDMCGZM]AR1Œ1UAC=‰1UAC9;IpAR3>3|A_jŠ,�qK7;•�=4ARMS1@f;O01@=4ACBD<yEHGZ=@It/K9[uR1

A��œÍwj ˜$�nMS7;EH<‡^`<>3>gDhyÊ+g>h“Ê
Ë

ORuC9;1@GZ3>xZ7;QVACMJ<DWCXw~�<D<Ž^‰1@g>h@<0gDh?MS7:7;QS1@<>WZ=@uC9[uRh4A /21UuCQpMRAR\w^`/KM��

�

=
� �

�

�

� �!�

�
�

B

�	�

"

"ZÊ
� �

4C��� � 2

�

Ê

�
�

'`Ê �
� �

4C��� � 2

�

Ê '@Ê

���

�

�

�+�

#

*

�

�

#

�

E

� �

4C��� � 2

�

Ê

�

E

'@Ê

�

E�$

�

� '

�œÍwj;—Z— �

ACTKGZ9PMS„K9;eZQPORuC9[ACh`3D1@GC1@1@/KM0A¨ˆ 3Fg>h¦AC3nÊJEH„KWZWZv81UARWZGZM]AR1|j¯,*EH<>9;9:gD\�v87:QP1@<>WZ=@uC9SA°QPXC<>=@<DWRa

\�GCQS1pILxwqKh`3><>=Nh@<DWZf;1@h@gDWZgDOC<>9ƒMS7;h@3|uRILf§14TVAR1@x••’‘“AR1`1UA|XZs

”

7;=@3D~VA2sV•8GZh@<DQK–POw7:h`1†—™˜Z˜RšR›ks

š�P



<>=`<>qKINg>QPXC<

"

"ZÊ �
�

4���� ��2

�

Ê

� �

'@Ê � �
�

4���� ��2

�

Ê '`Ê

���

�����

�

Ê

�	�

'@Ê

���

�

!

)

*

� �

4C��� � 2

�

Ê

� �

'`Ê

���

�*' �kÍ_j§—ŸÍ��

ACTKGC9

�

�

Ê

� �

'`Ê

���

�³A†MRgD1?q27;•�=4ACMP14f§O�\$GZQP14GC1ÇeZh@h`3><DMCeC1@v�Mw9:ACh@h`3>7;Mw/2hÇORACWCXNMS‹Kh@3DxJ\VuC9§XPA

7:q2<Ž^`<Cj ln3D1�AC3�eCh@h@3D<DEH„KWCWZg>h‰1�Ow7:h@h`3|ACT2<>9;XC<D1`14<>h`f;1`OZ<Cs°Aoh`3>/KINILuC9[ACQ2qKx}1UACWZGCM•IN7:Qwa

qK<DWCXw7:MC<YqK7§•€=@ACMP14f§Or\$GZQP14GCMRA]1•Mw9:ACh@h`3>7;Mw/2h•ORACWRX­MS‹Kh@3Dxr\KuC9;XZuCMSMRAR9?eZh@h`3><DMCeC1@vo3|uR=`1

\$<>=@7;G_q27:MS/Kh?\VuR9;XPA�9;<>h@3Rj

lnQKQK<>M†A8Mw7§EH<Ž^`<D3>g>h`QK<>M†AC3Ç‹]^`qKGZQKh@uCWPA®AC3Cs]TKGZWCXF~$<>QKQ2<yQK<DI±A®TVACWRXZGZILuCQPXZGZh��FA

�®<65¨14GZQ27PIL<DBUTVACQK7;MRu]1¯Mw7;<>9;g>WZf§14v��•\�<D=@7:GwqK7;Mw/2h'\VuC9;XZuCM•9;g>\KQK<DMƒEH<>9ksŸTVACQK<DI«GZ9;XZACQ ‹KQ�j

��� �
	���
�����������	���������
���� �"!�#%$�!�


IN<>9§XZ<DM�A0qK7;•�=4ACMP1@f;O†\�GZQP1@GZM]AR1³MCeC1@7:MJeCh@h@3D<ƒA0qK7§•€=@ACMZa

B>7;x�WZ<>GCIL<614=@7:AC7€<D9:INg>9;<D14gDQK<>Mph@3|AR~VuC9;XZAC7�h`3><>=`7:QP1|sV\$<>=`7:GwqK7:MS/Kh¨\KuC9;XZuR1¨EHGZ=@ILuC9§OCA_j

‘•gDWZ„K9œs“A‚14=@ACB><+A‚MReŸOC<D1@MC<>3Dv*MS„K9:eZQ2eZh@<DQ•<DWCXwh@3D<>=@cdAC9[ARMw=@A*•’‘“A]1@1UA|XCs

”

7;=@3>~KA2s

•8GZh@<DQK–PO_7;h`1F—™˜Z˜RšC›'=@<DqK/KM]uC9;x_qK7;M��

�

=
� �

�

� �

�

�

&

$

�

2

�

�

�

&

�

���

!

)

*

'

,)(

#

*

�

�

#

�

Ê

*

�
�
�

4��
� � 2

�

Ê

*

'@Ê

*

�

� '����+*

2

' �kÍ_j§—™Î$�

ACTKGC9

�

&

�

� �?A�qK7§•€=@ACMP14f;OL\K=`7:IN7;14f§O �{<DWCXwh@3><D=@<Dh@<>Q�~�<‡^@uC=`1 �y\�<D=@7:GwqK7;Mw/2h?\VuC9§XPA�\�<D=@7;xRa

qK/Kh¨7;qK<Ž^`<Rs2Ê

*

A�qK7;•�=4ARMS1@f;ON\$GZQP14GZMLTK<>9§XZ<Cs

#

�

Ê

*

�?AJqK7§•€=@ACMCBD7:xZh?uC9:9:ACQKqKx�A�\K=`7:IN7;1@f;O

\VuC9§XPA�IN<>QP14gDQ�s

9

&

ANq27;•�=4ACMP14f§Op\$GZQP14GCM�h@3>uCIpA•A�\VuC9§XPuCQYgDh°Ê

,)(

�

�

�

Ê �6j

´•µ��Lµ · ¸²¹ º}»É¼ ½NÄ���� ,�-}Á¨½NÄ'»/.FÅD¸²Á?Ä¯Á?»ÉÃ ¹102.302,

ln~K~$<>Q­AYEH<Ž^`<D3><D1@~�<DQ­A+h4AŸ^@uR1@<>QK<D=@WZ7:uCM�ORACWCXÌ=`<>3DGZQVACQKBD7[uCM}IN<>WCMC<>=`<>h`g>h@gDTK<>3²h`3>„KMZa

h@gDWZ<>h†AYh@\$<>MP14=@uC9:qK<614<D=@IN7:QVuCQ2hF9;<DOC<>3><614gDh@gD1JACq]^`/KM}IN<>W2jL, h@\$<>MP1@=4uC9;qK<D1@<>=@IN7:QKuCQKh

9:GCWPAC=@7§14IN7:MS/Kh“qK<>=`7;ORuC9§1{^@A�AJ14=@ACB><0EHGZ=`IJ/K9[A �

�

=
�

�

� �

�

"

" �54

>76

�

�

���

�

�

Ë

�

� �

�

�

���

' �kÍ_j§—|š �

g>h•3Dg>=@xC7 �

�

�

���

�

.$�tIN<>WZ<DWCXZ<D3>QK<DM•AÌ1@=4ACBD<+\$xZ9;/Kh4AC7§ORAC9œs³ACIN7:Mzg>\2\�<DQ)A}h4A ^@u]1`a

<>Q2<>=@WC7[uCMoORACWRX*=@<D3>GZQVARQKB>7:uCM©j �•7§OZ<>9°A}14=@ACB><YEHGZ=@It/K9[A‚INGZh`1LAr- /_143D587;9:9;<>=JgDhpA

qK7§•€=@ACMP14f;O•1UACW+eZh`h@3><DWZ<Cs¦A+h`\�<DMP14=4uR9:qK<614<>=`IL7;QVuCQKhFA�- /21@3D587;9:9:<D=‰aœ‘³GZ=@GZh°EHg>9;< �Ž—ZjQPZž��

g>h•<DWCX*‹]^�qK7;•�=4ACMP1@f;Or3><D14AÌEH„2WZWCOZgDQPX�h@3>GC=@3|A]1UA �

�

�

� �

�

�

4��

�

���

�

�

�

���,�6s“IN7;OZ<D9

<>MSMRGZ=ƒA�9;GZWPAC=`7;14IN7:MS/Kh“qK<D=@7;ORuC9§1¨eZh`h@3><DW�AC9:ACMS~VACQYuC9;9�<>9;v��

"

" �84

>�6

�

�

� �

�

"

" �94

>76

�

4C�

�

� �

�

�

�

� �

�

�

Ë

4C�
�

� �

�

4C�

�

� �

F

�

Ë

�
�

� �

�

�

�

� �

' �kÍ_j§—Ÿž��

šP¥



g>h°A•qK7;•�=4ACMP1@f;OL=@g>h`3>QK<DMYMw7'MR<>9;9'<>9:gDWZf;1@<>QK7;<0A

�

= �

�

�

�

"

" � 4

>�6

�

�

�

� � �œÍwj;—™¢��

<>WCXC<>QK9;<D1@<D1|j�
°eZQKQPXZ<DQ�<>9;9:<DQKvZ=@7;3>TK<614vKswTKGZWRX

)

*

OZ<>3D<D1@vL=`<>QKq]^`gD~�<DQ•<D3FAJh@\$<>MP14=@uC9:qK< a

14<D=@IN7:QVuCQ2h

�

�

�

� �

�

�����

�

A

$

�

&

B 2

�

�

<

&

, (

#

*

�

���

1

�

#

&

*

� �

�

#

&

*

' #

&

*

�

�

'������

2
	

�œÍwj;—JP �

AC9[ARMw‹€jŠ,*=`<>\$<D1@f:B>7;xZh�h`3|uCIN=4A¨AC3neCh@h@3D<>WZ3Dg>hŠ<>9§OZg>WC<>3>T2<D14v2sRgDh¯AC3

<

A8Ê

�

�����

�

A
�

$

2

�

�

K��

,

�

AC3>GCQKGZh@h@uCWZGC1°MS7:TKACh@3DQVuC9;ORA

�

�

�

� �

�

#

&

�

<

A
+

&

� �œÍwj;—™¥��

OZgDWC14<D9:<>Q+\K=`G_qK/2MS1@/KI AC9:ACMS=4AJTKGZ3DTVAR1@xKs©ACTKGZ9€~�<6OZ<>3D<D1`14„KM+A

+

&

�

,
(

#

*

�

�

#

�

Ê

&

*

�
�

�

Ê

&

*

'`Ê

&

*

�

�

'�� �*' �œÍwj;—™˜��

h@‹K9§XZGZM]AR1>s©ACTKGZ9�Ê

&

*

A !+\K=@7;IL7§14f;ONqK7§•€=@ACMP14f§OpBD7:MS9:/Kh¨q27;•�=4ACMP14f§O�\$GZQP1{^@AC7§1Œ^`<>9;eZ9:7kj

, �œÍwj;—™¥��'h`\�<DMP14=4uR9:qK<614<>=`IL7;QVuCQKh`~VACQtA°OZgDWC14<D9:<DQJh@3DGZ=@3>AR1ÉMS7;EH<‡^‰14TK<614vƒA®MCe™OC<D14MR<>3Dv

AC9[ARMw~KACQ

�

�

�

� �

�

<

A

�

&

+

&

F

�

&

B

&

�

+

&

+

&

�
A������ � �œÍwj Í25��

, �œÍ_j§—™˜$�€h`‹K9;XCGZMSQVACMƒORACQF<>WCX•GZ9;XZACQ014/K9:AŸ^`qKGZQKh@uCWPA2s]ACIN7Zh`<>WZf§1¯=4ACqK7;M]uC9:7;h4ACQ•BDh@eZMSMR<>Q_a

14<DQK7¦ALMw7;h@3>uCILf§1UACQ2qKx�1UACWZGCM+h`3|uCILuR1 �  ƒANMCgD1•Mw„29:eZQS~$eZ3>v�!}g>h�!KË�qK7§•€=@ACMP14f§O²\�<D=@7ba

G_q27:MS/Kh0\VuC9§XPuCQKACM+ORACQÌ9;<>WPAC9:uC~K~‚<DWCX‚MReZ3>eChFh`3|ACM]ACh`3|A2sŠACMSMRGZ= A²MCgD1 \KuC9;XZuC~�xC9¦<>WRX

TKGZh`h@3|AR~K~}TVAC=`IpACq27:M !

F

!KË€\$<>=`7:GwqK7:MS/Kh°\VuC9§XPuR1®MCgD\�<D3>TK<614„KQ2M$s¯gDh•AC3†<>TKTK<D3�Ap\VuŸa

9;XZuCTKGZ3°1UAC=‰14GZ3DxJh@‹K9§XpgD\K\$<>QYAJMCg61¨=@e™Ow7:q2<>~K~²\$<>=`7:GwqK7:MS/KhÇ\VuC9;XZAth@‹29;XPuRQVACMNh@3>GC=@3|A]1UA

9:<Dh@3 �

+

&
�

&

�

�

+

&

�:+

&

�
� �œÍwj Í_— �

, �œÍwj Í25��³MS7;EH<‡^‰14gDh@~$<>Q�EH<>9;9:gD\�<>30AR3ƒeZh`h@3><614<61@18\VuC9§XPAt7;hyqK<ƒQK<>WPA]14f;ON<D9:v]^`<D9:9:<D9œj �‡WCXpAC3

7:9§XZ<>Q�\K=@7;IL7§14f;O�\�<D=@7:GwqK7;Mw/2hƒ\VuC9§XPuCM+h@3DGZ=@3>AR1UAR7¦MS7:<Dh@QK<DM$s'gDh•B>h@ACM‚AR3>GZM•AC3�AC9:AC\POZ<614v

qK7;•�=4ARMS1@f;O²\2=@7:IN7;1@f;ON\$<>=@7;G_q27:MS/Kh8\VuC9§XPuCM²ILAC=4ARqKQVACM�IN<>W2sVIL<D9;XZ<DM²QK<>I uC9;9:QVARMp<>9;v

=@e™Ow7:qK<D~K~+\VuC9;XZuCM�<DWCXZ<Dh@f;1@g>h`<>7:MRg>QP1:�

�

�

�

� �

�

#

&

�

<

A%+

&

�

�

<

A

���

+

�

' �œÍwj ÍZÍ �

ACTKGZ9�A8+

�

a M²AC3

��# ���

\VuC9§XPuCM©j

šP˜



R

a L a

1 2

Í_j Í_j©uC~K=@A��n,«MCg61ƒqK7;h@3DM�=@<DQKqKh@3D<>=

´•µ��²µ �
Æ?Ä�¸²¹1,��?½ »ŒÁ��?Â 0Y¼ 0Y¾y¹�. ½

, q27;•�=4ACMP14f§O+\�<D=@7:GwqK7;Mw/2hƒ\VuC9§XPuCMYTVA]1UuCh@uR10<>9;vZh@3DeZ=•ALTVuC=@GCI qK7;h@3DMwQ2g>9¦<DWCXwh@3D<>=@c2~K~

MCg61tq27:h@3DM}=@<DQKqKh@3D<>=`<>Q �{9;q�jpÍ_j Íwj�uC~K=@A$�ƒ14<Dh@3D1@<>9 ^`„KM©j�, MCgD1tqK7:h`3>M}=`<>QKqKh`3><D=th@3D7:I�a

IN<D14=`7[uC7§1tMS7;TVACh@3DQVuC9§OCAÌAzÍ_j§—Zj¤BCsÇuC~K=4uRQ•9:uR14TKAR14x}INx_q2GZQ*qK<>h`3>7;ILIN<D1@=@7:3>uC9:TKAR1{^`/KMzA

=@<DQKqKh`3><>=‰1|sFA�h@3>7;ILIN<D1@=@7:AR14<DQKWZ<>9§XZ<DMC<>Qi14eC=`14gDQKvd„_14MCeC3>g>h`<>MR<D1}~$<>7;MS14AR1@ORA2j , MRgD1

qK7;h@3>M*=`<>QKq2h@3><D=@~$<>Q¬<DWCXZ<6149:<DQ)MS9[ACh`h@3D7:MS/Khp\$<>=`7:GwqK7:MS/Kh•\VuR9;XPAÌ9:g614<D3>7:M©s?IN<>9§X�ArMRgD1

qK7;h@3>M MCeC3>eC1`147th`3>7;ILIN<D1@=@7[A*14<DQKWZ<D9;XZ<DQ«\VAR1`14GZW)GwqVA]aœOw7:h@h`3|A2j�, h@3D<>IN7:MS9[ARh@h@3D7:MS/Kh

h@\$<>MP1@=4uC9;qK<D1@<>=@IN7:QKuCQKhF<>WCXz\$<>=@7;G_q27:MS/KhF\VuC9;XZA•<Dh@<D1@g>Q*=`<>QKqKMSf§O_„29Ç<DWCXwh@3><D=@c•AC9:ACMS=4A

TKGZ3DTVAR1@x��

�

4��

�

� �

�

� ���

��

A

$

�

2

�

���

2

,�(

&

�

A

<

�

,�(

2

�

*

�

2�	

(


 �

2

&




�
���
�

<

A

�

���

(��

��

�

$

#

�

�

�

�

<

F

�

*

�

	

(

�

A

�

�

�
����D

&

	

'��kÍ_j ÍCÎ$�

ACTKGC9��

� �

�<'

�

8�)

*

s•gDh

�<'

�

)

*

�

<

j l³Q2QK<>M A*OZg>WR14<>9;<>Q \K=@GwqK/KMP1@/KILQKACM

A�3Dg>=@/2h@TK<D9;XZ<D7?IN<>WZ<DWCXZ<D3>QK<DM­AC3�<DWCXZ<DhJ1UACWCGZMÌ3>g>=`/Kh@T2<>9;XC<>7§OZ<>9ks³ACIN7;1†<43_\K9:7;B>7§1†EHGZ=Ža

ILuC~VACQ²IN<>W•7:h8ARqKTVAR1@/KQKM��

�

=`<>h

,

B

�

�

�E6 9

A !

�

�

F

<

80�

�

4

4

�

&

�

8

R

&

' �kÍ_j ÍRš �

ACTKGC9

9

�

<

'

�

'

�

' ����� j", -0/21436587:9;9:<>=•14=@ACB><‚EHGC=@IJ/K9:uC=4Azg>\K„29:v*h@3D<>IN7:MS9[ARh@h@3D7:MS/Kh

MCeC3><>9;f;1@g>hY<>361}AC3Ì<>=`<>qKINg>QPXS1}ARq]^@A2j , Í_j¡Î2j�uR~K=4uCQ­^`xZ909:uR14TVA]14xKs®TKGZWCXi<D3><>M A

=@<D3>GZQKACQKB>7:uCMÌ^`x*MReZ3><D9:f§14g>h`h@<D90IL<DWPACq]^@uCMdAoORAC9:xZhL14<>Q2WZ<>9§X_T2<>3Ì9:<DWZMCeZ3D<>9;<>~K~¬EH<>MPOCv

=@<D3>GZQKACQKB>7:uCM]AR1|s�qK<J<DWCXPuC9§1UAC9:uCQ‚QK<DI�ARqKQVACM•MCeZ3D<>9:f§14vLg>=`1@g>MR<D1FQKg>TKuCQPX‚INg>9;XC<>~K~$<>Q

EH<>MPOCvL=`<>3>GCQVACQKBD7[uC=@A2j

����������� �  "!$#&%('�)�*,+- . .!/'�)�01 32546#�#�798;:=<-<?>�@�7BAC)�', "!$DE%(FHG"D� "+

,�QKg>WCXY9;<>WZ=`e™O_7;qK<>~2~•qK7§•€=@ACMP14f§O²\VuC9§XPuR1®ANEH/2QKqVACIN<>QP1UuR9:7:h?14AC=`1@GZILuCQPX_~KACQ�ALÍ_j§—Zj¤BCs

uC~K=@AtIJ/214AR1{^@A_j¦, qK7§•€=@ACMP14f§O•\VuC9;XZuCMƒ^@uC=@/29:g>M]AC7;QVACM�MS7:h`3|uCINf;14uCh4uRTKGZ3°<>9:vCh@3>eC=?AJh@3>A]a

~VACqp\VuC9;XZAth@3>ACM]ACh@3DGZMS=4AJMR<>9:9$IN<>WZTVA]1UuC=`GZ3>QK7$Ath`3><DIL7;Mw9:ACh@h`3>7;Mw/2h8- =`<><DQpEH„KWZWCOCg>QPXS1|j

ž25



-1.6

-1.4

-1.2

-1

-0.8

-0.6

-0.4

-0.2

0

0 2 4 6 8 10 12 14 16

Im
 k

Re k

Exact quantum
Diffraction
Gutzwiller

Í_j¡Î2j©uC~K=@A��Ç,±MRgD1®qK7:h`3>M²=@<DQKqKh`3><>=®=@<D3>GZQVARQKB>7:uC7������

�

<

�

,

<>h`<D14gDQ}A•MCGZIN\K9:<�3 �

14gD=@~$<>Q�j��yh@ACM+AC3>GZM]AR1ƒA•=@<>3DGZQVACQ2B>7[uRMRA]1°1@„KQ21@<D1@1@„KM²EH<>9ks$IN<>9§XZ<DM²Tw/29:9[uRINEH„KWCWCOZgDQSXC<

IL7;QKqKMRgD1²h`3>7:ININ<D14=`7[A}14<DQKWZ<>9§Xw=@<‚h`3>7:ININ<D14=`7:MS/KhDj , �

�

�®^`<>9;eZ9:7°AC3�<>WZ3>ACMP1²MPOCARQ_a

14/KI =@<>3DGZQVACQ2B>7[uRMRA]1°•

”

7;=@3>~KAY—|˜Z˜PÍŸ›ks �

F

�$^`<>9;eZ9:7_AFq27;•�=4ACMP14f§Ot\$<>=`7:GwqK7:MS/Khn\KuC9;XZuCMSMRAR9

MS7:<>WCg>h@3Df;1@<D1@1Nh`3><>IN7:MS9:ACh@h`3>7:MS/KhNMCeC3><>9;f;1@g>h`1>jd, MS7:hNQKg>WRX_3D<D1@<>M�^`<>9;eZ9:7;MoAÌqK7;•�=4ARMS1@f;O

\VuC9§XPuCM+QKg>9;MS„K9:7ks€\K/Kh`3D14uCQoAY-0/21@3D587:9;9:<D=°1@=4ACBD<JEHGZ=@IJ/29[uC~$xZ9¯h@3>uC=@ILAC3>x²<D=@<DqKILgDQPXw1>j

�CxZ9Š9[uR1@TVAR14x2sVTKGZWCX•ALq27;•�=4ACMP14f§OY\VuC9§XPuCM²QKgD9:MS„K9ŒAL=`<>3>GCQVACQKBD7[uCMY<>WRX•=`g>h`3>g>T2<>3�QK<DI

M]AC\K/KQKMph@3><DIL7;MS9[ACh`h@3>7;MS/Kh8MCeZ3D<>9:f§14gDh`1†•’‘“A]1@1UA|XCs

”

7:=@3D~VA2sV•8GZh`<>QK–POw7:h‰1†—|˜Z˜CšR›kj


 g614qK7;IL<DQK3>7;xZhnMC<DILgDQPXNE{AR9[ACMSM]AC9KTVA]1UuC=`GZ9;1n‹2Qp~K7;9:7[uR=@qJ=`<>QKqKh`3><D=@<>MS~$<>QYA
%_BUTK=`eRa

qK7:Q2WZ<>=¨<DWCXZ<DQK9:<61ƒA  ®<D9:INTKGZ9§143ƒ<DWCXZ<DQK9:<614=`<FOC<>3><61|s

�	� F

�

�

��


�

Ê �

�

.�' �œÍwj ÍZž �

ACTKGZ9ÉA �

�
�

�('

�

8�)

*

�

A²TS/K9:9:uCINh@3|uRI•j†,%TS/K9;9[uCI•EH„KWZWROZg>QPX‚A²E{AR9[ACMRGZQÌ<>9;1@cKQK7;M$j

,  ®<>9;ILT2GZ9;1@3ƒ<>WRXZ<>Q29:<D1@TK<>3F1UAC=‰14GZ3DxN- =`<><DQ+EH„KWCWCOZgDQSX+A

��� F

�

�

�
�

�

Ê '@Ê

Ë

'�� �

���

�

Ê A­Ê

Ë

� �œÍwj ÍC¢��

<>WCXC<>QK9;<D1¨IN<>WCGZ9:qVuRh4A2s_ACTKGZ9
�

�

Ê '@ÊVË '�� �³<>9;1@cKQK7;MLAFE{AC9[ACMRGZQ�jnÈ©AC9:ACM�TK7:uCQPXPuC~VARQ�MCg61`a

qK7:IN<>Q23>7:xC~VACQYA�MS7;EH/21@xp-0=@<D<>QYEH„KWZWCOCg>QPX

�
�

�

Ê '@Ê

Ë

'����

�

A

!

/��

A �
D

�

�

��"

�

Ê '@Ê

Ë

�3� �œÍwj Í0P �

ž_—



AC9:ACMS‹�sŠACTKGZ9

�

A �
D

�

�

Ê � AC3L<D9:h`vCE{AŸ^`‹  ƒACQKMR<>9³EH„KWZWCOCg>QPXZsŒg>h "

�

Ê '@ÊVË � A9#²g>h #ŸË¯1Uu|OZGC9§a

h4uRWPA2j8lnQKQK<DM•ANh@3D<>IN7:MS9[ACh`h@3D7:MS/Kh �

)

*��

.$�¨MCeZ3D<>9:f§14gDh@<tIN<>WCTVAR1UuR=@GZ3DTVAR14xNA  ƒACQKMR<>9

EH„KWZWROZg>QPXYQVARWCX²AC=`WZ/KIN<>QP14/2I�<>h`<D14gDQ�gD=`OZgDQPXZ<>h•ACh@3D7:IN\214GC1@7:MS/Kh8AC9:ACM>^@uC~$xZ9 �

� �

�

Ê '@Ê

Ë

'�� �

�

<

& �

6

��"

�

Ê '`Ê

Ë

�

�

*

�

>

AQK�B K

�

D �

*

�

�

���

� �kÍ_j ÍC¥$�

lnQKQK<DM•<>WCX•QVACWCXCGZQ†TKACh@3DQKGZh¯GZ\21@7:M]AC7C7;QP14<>=`\K=@<61UuCBD7:x]^@u]1¯ACqKTVA]1{^`/KM•IN<>W2s™TVA¨MCe™OZ<61{^`„KM

AC3NÊ�g>h†Ê Ë \�GZQP1@GZM]AR1teCh@h@3D<>MReC14v}h`/KWPAC=@ACM]AR1|j+,�-0=@<D<>QoEH„KWCWCOZgDQSXzE{uC3D7:h4A•A•h`/KWPuC=

IN<>QP14gDQ•h`3|uCINf;1@GC1@1¨MS9:ACh@h`3>7:MS/Kh8TVA]1UuCh �

"��

�

�

!

�

#

Ë Ë

� "$#

Ë Ë

�

��"

�

# ' #

Ë

���

,�-0=@<><DQ+EH„2WZWCOZgDQPX+ACIL\29:7;1@‹KqKx]^@A†\�<DqK7:WNAC3

�

�

& �

�

<

�

6

� &

�kÍ_j ÍC˜$�

7:QP1@<>QK3D7;1UuRh?QKg>WRX_3D<D1@WCXZeZMR<Cs�ACIN7�<DWCXpÊKa ~�<0TK<D9;XC<>3><61@1°\$GZQP14h@3D<>=`c•h`/KWPuC=`3>x�EHGZ=@=@uCh?7;Q_a

14<DQK3>7§1UuCh@A­ArEHGZ=`=4uCh‰14xZ9�&

�

"

�

# ',#]Ë �•1Uu|OCGZ9:h@uCWZ=4A_j«È©AC9[ACM•^`<D9:<DQK9:g614g>~$<>Q)uC9;14AC9[uC~KACQ

14eC~K~‚IN7:QP1ƒ<DWCX+ÊKa‡~$vZ9Œ7;QKqK/K9;xLh`/KWPuC=ƒg>=@T2<D147Œ<>9ŒAC3tÊVË�OZg>WC\�GZQP1@GC1|j0,"h@3><DIL7;MS9[ACh`h@3>7ba

MS/Kh†- =`<><DQzEH„KWCWCOZgDQSXÌ<D3><DMw=`<pA²h`/KWPAC=@ACMS=4A²OZ<D1`1Fh@/KWPuR=FIN<>QP1@7³- =`<><DQzEH„KWCWCOZgDQSXC<>M

eZh`h@3><DWZ< �

�
4��

�

# ' #

Ë

'����

�

�

�

2�K
	 K��

�

2

�

�

Ê '@Ê

Ë

'������ �kÍ_j¡Î05$�

,
�

2

�

-0=@<D<>Q­EH„KWZWROZg>QPXzE{uC3>7;h4uR1tA�MS9[ARh@h@3D7:MS/KhJTKAR1UuCh†g>h�A ��ACh@9;G™Or7;QKqK<�3oeCh@h@3D<>WZ<

ACq]^@A_j®, -0=@<D<>Q�EH„2WZWCOZgDQPX}ACIN\K9:7§14‹Kq2x]^@A�QK<>I IpuRh>s€IN7:QP1®ApQKgDWCXw3><614WCXCeZMC<NACQKQKACM

AC3N7:QP14<DQK3>7§1UuCh`QVACM}ARIL7;QK<>M�EHGC=@=4uRh4A²ÊKa‡~$<>QrORACQ€sŒgDhJAYh@/KWPuR=†IN<>QP14gDQY^`/21†<>9nÊVË a ~�<Rj

�
\2147;M]AC7¦ARQVAC9:xCWZ7[uR1°TVARh@3>QKuC9;ORA�‹KWCX•MCgD\K3><D9:TK<61{^`„KM©s¯TKGZWRX‚AC3JÊ

Ë
OZg>WC\�GZQP1@~VACQzAC3JÊKa

~$<>9:7©EHGZ=`=4uCh`QVACMNAtE{AC9[ARM$swIN7:QP1yWCeZ=@~K„29;1y1@„KMS=@eZMLuC9§1UAC9$ACqKGR1@1?1@„KMCeZ=`MCgD\�g6189[uR1H^`/KM©jÉ,ƒ3

7:QP1@<>QK3D7;1UuRh`1�/2WCXPACQKAC3ÌA �œÍwj ÍC˜��•EHGZ=`IJ/K9[ArACq]^@Ao7;9;XC<>QKMRGZ=�7:hpIL<DWKs¨qK<‚INGZh`1²AC3�ÊKa

~$vZ9¯7:QKqK/29:xNTw/29:9[uRINEH=`GZQP14GZM�<6•€<DMP14f;O+h`/KWPAC=@uR1•MR<>9:9ŠTVACh`3>QVuR9:QS/KQKM©j  ®A�ANE{AR9[ACM²QK<DI

WZeZ=`~K„K9§14<>M©s³ACMSMRGZ=•<>3YAC3²<6•€<DMS1@f;Ooh@/KWPuR=�<>WCXwh@3D<>=`cK<>QdAC3�ÊdgDhJÊVË“MCeZ3DeC1@1NA‚h`/KWPuC=

IN<>QP14gDQ•INg>=‰1�"$2

�

Ê '`Ê
Ë

�y1Uu|OZGZ9;h4uCW2jn…‡9;XZ<DQKMCGC=®AN-0=@<D<>QYEH„KWZWCOCg>QPXY<>WCXwh`3><>=`cK<>Q

�

2

�

�

# ',#

Ë

'�� �

�

�

A

<

�

,

�

& �

6

��"�2

�

# ' #

Ë

�

�

*

�

>

�

A

�

B

�

�

D �

*

�

�

���

' �kÍ_j¡Î2—(�

ACTKGC9

9

28AC3ƒ„_14MCeC3>g>h`<>M�h`3|uCILA�Ath`/KWPuC=ÇIL<DQS1@g>Q�jÇ-0eZ=@~2„K9;1“E{AC9[ARM�<>h@<614gDQ•AR3•<D•�<>MP14f§O

h@/2WPAC=4A]1ƒAR3F<D9:h`vL„21@MCeZ3Dg>h`7:WpIN<>WR14<D1`1
���?14u™OCGZ9:h@uCWNg>h®A

�

QPXw‹]^‰1UuCh`7'E{ACMP14GZ=8h@3DGZ=@3>AR1UA

ACq]^@A�IN<>W��

&����
�

�

���

�

� �kÍ_j¡ÎPÍ��

žZÍ



,«QPX_‹Ÿ^‰1UuCh`7¯E{ARMS1@GZ=¨QK<DI�IpuRh?IL7;QP18A�WZ<>GZIN<D1@=@7:AC7€GZ\_147:M]uC~$xZ9$7:h`IL<D=`1¨WZeC=@~$<•14„KMS=@eCM

GZMCGC3D1UA¨QVARWCXwf;1UuRh>j 
07:h@3>uCINf;1UuRh4uCQVARM°<DWCX0INx_qŸ^@A2s|TKGZWRX•<>9;MCgDh@3>f§1{^`„KMƒA?14„KMS=@eCMƒ<>WRX_ILuCh

/21UuRQK7'QVACWCXwf§1UuCh@AC7:QVARM

�

�

,

�+�

#

*

�

�

�

<

F��

�

*

�

*

�*' �œÍwj ÎZÎ��

h@3DGZ=@3>AR1UuR1>s•ACTKGZ9 �

*

AC3 !@j gDhzAC3

�

!

F

<

� j „214MReZ3>gDh@<DM�MReZ3D1@7J1Uu|OZGC9:h4uRW gDh

�

A

ªy/KQK7;ILG™Ow7:BUTwa %_7;QVAC7†•¡ªy/2QK7:ING™O_7;BUT�s�%_7;QVAC7É—|˜Z¥05]› WCeZ=@~K„29:<D1>j�, ªy/KQ27:INGŸOw7;BUT_a %_7;QVAC7

WZeZ=`~K„K9:<614<618\�<DqK7:W•=@<DMS/K=@3Df;ORACQ•A

�

�

*

�

�

�

*

F � 8

&

*

=?>

1

�)(�*

� '

�

�

*

�

�

�

�

�

*

8 �

<

F��

�

*

�

*

� �œÍwj ÎCš$�

<>WCXC<>QK9;<D1@<>M h@<DWZf;1@h@g>WCgDOZ<D9Sh@3|uRILf§14TVAR1H^`/KM©sCARTKGZ9�&

*

A?E{AC9PWZeZ=`~K„K9;<D147Ch@/KWPAR=4A°AC3³„214MReZ3>gDh@7

\�GCQS1@~VACQ�s

(�*

AJQKGC=@ILuC9:7;h@TKGZ3°Ow7:h@3DGZQPXwf;14GR1@1¨~$<><Dh@g>h`7'h@3DeZWKs

���

\$<>qK7;W•A�ª %�WZeZ=@~2„K9:<61

g>=‰14g>MR<}MCeZ36OZ<6149:<DQS„K9 AC3�„_14MCeC3>g>hY<D9:vC1`1p7;9:9œj /214uCQ�j , =`<>MS/K=`3>7:xoMC<>3DqK<D1@7•EH<>9§14gD1@<>9;<

�

�

�

�

<

8

��� s_ACIN7©AC3ƒ<D9:h@v†„214MReZ3>gDh@7�\�GZQP1@TKGZ3ƒgD=@MR<>3>vtTw/29:9[uRINEH=`GZQP1ÇWCeZ=@~K„29:<D1@<Cj¦‘ƒg>WZ„29

AN- =`<><>QYEH„KWZWROZg>QPX+AC9:ACM>^@A�ANMRe™OZ<D1@MC<D3>v�9;<>h@3 �

�

2

�

�

# ',#

Ë

'�� �

�

�

A

<

�

,

�

�

�

6

� ���

�

2

�

*

�

>

�

A

�

B

�

�

D �

*

�

�

���

� �œÍwj ÎPž �

,«QK<>I WZeZ=@~2„K9;1?E{AR9[ACML<>h@<614gDQ•<D~K~�<DQ‚AJMS7;EH<‡^`<>3Dg>h@~$<>Q�A

�

2

�

"�2

�

# ',#]Ë-�

8

�7�?QVARWCXwf;1UuRh

^`<>9;<>QK7;MpIN<>W�Ow7:h@h`3|AZARq2ORALA �œÍwj Î2— �yMw7§EH<Ž^`<D3>g>h‰1|j

������� ��� � �1'�� 46+ G6F�>	�1D-*�A�D?)�
 D?4 0=*,@ ) +�'

, Í_j;—Cj¡BRsyuC~2=4uCQ•9[uR1@TVAR1@x

��# ���

q27;•�=4ACMP14f§O­\$<>=`7:GwqK7:MS/Kh�\VuR9;XPuRMw=@A}Mw7;h@3>uCILf§14GC1`14/KMrA

WZ<>GCIL<614=@7:AC7wh@3|ARMRARh@3>GCMCGZQLAC3?<6•€<DMS1@f;Oth@/KWPAR=4AR1���&

<6•

�

�6sPA•\VuR9;XPA•WC<>GZIN<D1@=@7[AR7_=`g>h@3Dg>QK<DM

TKGZh`h@3|u]1 ��R
�

�

�¨gDhƒA�qK7§•€=@ACMP14f§O�B>h`‹Kh@3>uChƒT2GZh@h`3|uR13�
R

�

�

� j“,®3 <>9:h`vN1@f:3

��# ���

qK7;•�=4ARMS1@f;O

\VuC9§XPA•ACqVAR14AC7;1¨ALÍwj;—ZjÉ14uC~K9:uC3|AR1@~VACQ+ACq]^`/2M�IL<DWKj

, 1UuR~K9[uC3>AR14~KACQ•EH<D9:h`GZ=@GZ9§1UACMRGZQ•Mwf§Ow„K9®INg>Wr<>WCX

��# ���

\2=@7:IN7;1@f;Or\VuC9§XPAr9;gD1@<>3>7;M©j

ln3

�@6

��TKGZh`h@3D‹Kh4uCWC‹+gDh¨AtqK7;h@3DM•EH<D9:h`3>f:Q2g>Q�TVAR9[ACqLIL7;QKq2OZgDWZ7:W2s_WZ<DGZIN<>=`1@7[AC7Vh`3|ACM]ACh`3|A

QK7:Q2B>h>j³,«h`\�<DMS1@=4uC9;qK<D1@<>=`IL7;QVuCQKh8qK7§•€=@ACMP14f;OL=@gDh@3DgD1°OZg>WC„K9

�

�

�

� �

�

<

A

�

�

�

A

*

�

��@JD��

A

�
�

#

�

�

A

<

�

,��

�

�

*

�

�

���

�

*

�

A 	��

�

�

	��

�

D ��@ 	��

�

�

� &

<D•

�

�œÍwj ÎZ¢��

ACq]^@A2s�ACTKGC9

#

A �œÍ_j ž��¨qK7;•�=4ARMCB>7;xZh®uC9:9:ACQKqKxKjy, h@3D/KINIpALAC3

��# ���

\KuC9;XZuCMS=4ANOCGZQVAR1‰a

MCGZ3D7:M©s�IN<>9§XZ<>M•A²Í_j§—Zjƒ14uC~K9:uC3|AR1@~VACQ+OCARQKQVACMYEH<>9;h@GZ=`GZ9;ORA2j®, Í_j¡Î2j0uC~K=@uCQ‚9:uR14TVA]1{^`/KM

žCÎ



9

�

R �

�

8

� &

<D•

�

8

� R

�

�

8

�

5 ž_j¡¢PžC¢C¥PžRšSÍRšZ˜CšP˜PÍ ž_j¡¢PžC¢C¥PžRšSÍRšZ˜CšSÍRš Î2j¡¥PÍ_—ŸÍR¢Z¢Cš�PZÍ]šP˜Z¥

5 ¢2jL50505250505050525050505 ¢2jL50505250505050525050505 Î2j§—|šK—ŸžR˜PÍC¢PžCÎZžC¥Z˜

— ˜2j¡¥ZÎPÍw—ŸžC˜PžC¢C¢2—™˜Z˜ žC¥_j;—™¢0PC¥Cš 5CšZÎZÎZ¥05 Î2j¤š�PC¢CšZ¥Z¥Z¥2—ŸÍ(5PÍC˜

— ˜2jQPC˜ PR˜PžC¥Z˜ Pw—Z—™ÎPÍ žC¥_j�PC¥0P0PZžCÎZ¥ZÍC¢ PC˜ Î2j žRšZšPÎ25Z¥CšP˜Pžw—JP25

Í —™Î_j ¥2—|¢PžRš�PZžR˜CšSžZÍ ž0PR¥2j;—>š 5Z¢Z¢PžRÎCšP¢05 Î2j ž25 PRš05Cš 5PžC¥C¥Z˜2—

Í —™Î_j ¥2—|Î05Z˜ZÎ PR˜05 PC¥ ž0PR˜2j�P]šPÎCšSÍC¥CÎ P_—™˜ Î2j ž_—|šSÍCžCÎCšZš�P(5Pž0P

Î —JPwj ¥2—>šP˜Z˜2—™¢ZÍC¥ P_— ž0PCÍC˜2j¡¢CšP˜Z¥2— PRšSžC¢ Î2j ž_— 5CšZ¥Z¥Z¢2—™¢25Z¥Z˜

Î —JPwj ¥2—>šP¢CšSÍ0PCÍZžC˜05 ž0PRÎPÍ_j ÍCÎPžZž25ZÍRšP¢ZÎ Î2j ž_—Z—Z—|¥05PžRšK—|¢2—Ÿž

š Í_—Cj ¥2—>šP¥ZÎCš�PCžCÎPžZž žC¢0PZÍC¥2jQP25052—�5Cš�P25 Î2j ž_— 5 PR˜Z˜ P25ZÎC¢PžZž

š Í_—Cj ¥2—>š�PC˜Z˜Pž(5 PZÍZÍ žC¢0PCÎPÍ_j ÍC¢Z¥ Pw—Z—|šZš Î2j ž_— 5Z¥C¢Z˜Z¢05PÍRÎPÍZÍ

Í_j§—Zj�14uC~K9:uC3|AR1 �ƒ,�1@f:3

��# ���

qK7§•€=@ACMP14f;O•\VuC9§XPA²ACqKAR1UAC7ÉA�MCgD1FqK7;h@3DM�=@<DQKqKh`3><>=`~�<DQ � �

�

�

<

�

,

<Dh@<D1@g>Q�j �?• ‘“AR1@14A™XCs

”

7:=`3>~VA2sK•°GZh`<>QK–POw7:h‰1F—™˜Z˜Cš]›ŠAC9[AC\S^@uCQ�j �

�

�

�

� �¨3>gD=@/Kh`TK<>9§XZ<D7;1|s�ACIN<>9§XZ<>M²Q2g>TVuCQPX•h@3>uC3|AC9;g>M²\$GZQP14GZh`h4uCWCWPAC9¯=@<D\K=@GwqK/KM]uC9 ^@uCM²AC3

<>WC3|ACMP1°=@<D3>GZQVARQKB>7:uCM]AR1|j

´•µ��•µ · �2.0»¦Â†Ã ¸²¹1,��?½ »ŒÁ
0+¸2,��?Á?»

,�MRgD1²q27:h@3DM�=`<>QKq2h@3><D=²QK<>I 14<DMS7:QP14TK<614v*7;WPAC3|uRQdM]ACGC1@7:MS/Kh@QKACM©j ,�=`<>QKqKh`3><D=²\Vu]a

9;XZuC7¨7:Q2h`1UAR~K7:9:ACM©s“q2<•AÌ\$<>=@7;G_q27:MS/Kh•\VuC9§XPuCM­h`3|uCILAÌQK<>I QKvz<43_\$GZQK<DQKB>7:uC9:7;h4ACQ�j�,

MCg61tq27:h@3DM}=@<DQKqKh@3D<>=†<>WCXÌILuCh@7;M‚QK<DI
WZ<>QK<D=@7;Mw/2hF1@/K9[AŸ^`q2GZQKh4uRWPA2s¯TKGZWCX}A•=@<D3>GZQKACQ_a

B>7:uCM]AR1

�

�
gDh

�

4C�“3>g>=`/Kh@T2<>9;XC<>7;~�vZ9ŠMS„K9:eCQ_a‡MS„K9;eZQYh@3|uRILf§14TVAR1`14/KMpMw7kj?ln3>gD=`1ƒB>g>9;h@3D<>=@c

AC307;WPAC3|uRQ²MRARGC147;Mw/2h?TVuC=`GZI qK7;h@3DM�=@<DQKqKh@3D<>=‰1t•¤•8GZh@<DQK–PO_7;h`1>s©‘“A]1@1UA|XCs

”

7:=`3>~VA²—™˜Z˜C¢R›

7:h†IL<DWCOw7:3Dh@WPuC9;QK7œjÌln9;vZh@3DeZ=JA‚TVuR=@GZI qK7:h`3>Mr=@<>Q2qKh@3D<>=

��# ���

qK7;•�=4ARMS1@f;Oz\$<>=@7;G_q27:MS/Kh

\VuC9§XPuC7§1¨Ow7:3>h`WPuC9 ^`/KM²IL<DWKsVIN<>9;XC<>MY<>WRXZ<D1@9:<DQ�MS‹Kh@3Dx�h@3>ACM]ACh@361•1UAR=`1UAR9:ILAC3>QVARM$j  ®GCWCX

MCgD\�<61�M]AC\S^`/KQKM¬AC3Ì<D9;OZgDWZ3><DQKqKv•EH<>9[ARqVAR14=`xZ9œs8<D9:vZh`3>eZ=Y9:<Dh@3>uCIL9:uC9’^`/2M•<D3><DMC<D1‚A*\Vu]a

9;XZuCM]AR1|j}‘ƒ7:3>h`WPuC9:AR1UAC7;QKM]AR1F7:h`ILg61•A�EH/KQKqVARIL<DQS14uC9:7;hF14AC=`1@GZILuCQPX_~KACQ­OZgDWZ<>3D3>„KM©j­,

h@3D7:INIL<614=`7[AYIL7:AR1@1FEH<>9§14<>T2<D1{^`„2M$snT2GZWCXoAC3²AC9:AC\oqK7§•€=@ACMP14f§Or\KuC9;XZA‚AC3‚—Da WCXZ<D9¯^`<D9:eZ9§1

qK7;h@3>M}EH<D9:h@3Df:QKgD=@vZ9“7:Q2qK/K9“g>=@7;QP14vZ9;<>WZ<Dh@<>Q€j  ƒA�<D9:vZh`3>eZ=†B>h@ACMrGC9;XPARQ­\VuC9§XPuCM]AR1F14<DMw7;Q_a

14„2QKM©s¦IN<>9;XC<>MS~$<>QoQ27:QKBDh†„21@MCeZ3Dg>hDsnAC3D1F9:uR1{^`/KM©sŠTKGZWCXzAR3+—6a‡<>hFqK7;h@3>MR<D1t<>9:TKACWCXSORA•A

MCg61“IpuCh`7:M†qK7:h`3>M†ORAC9:ACIN<>9;Xw7;MCg>Q2<>M†EH<D9:h`3>f:Q2g>=@<Œ^`/_14TVAR1@/KQKM©sSg>h³IN7:QKqKMRgD1nEH<D9:h@3Df:QK<DQLMRgD1

7:=@uCQPXw~VACQdMS‹Kh`3>TVA]14/KQKM�MCeZ=`~�<Rj �‡WRX�ILuC=N=@eZWR14eZQ�QKg>WCX•MS„K9;eZQS~�eZ3Dvd—�1@GZ\$GZ9:xZWC7[AC7

TKGZh`h@3D‹Kh4uCWC‹iAC9[AC\�\K=@7;IL7§14f§O­\$<>=@7;G_q27:MS/Khp\KuC9;XZuR1L14AC9[uR9:TVAR1@/KQKM©j ,ƒIN7:MCGC=L<D3><>MR<D1+A

\VuC9§XPuCM]AR1¨A�EH/2QKqVACIN<>QP1UuR9:7:hÇ1UAC=‰14GZILuCQPXw~VACQYuC~K=@uC3>GC9’^`/KM©sVAC361¨1UAC9:uC9’^`/2M$s_TKGZWCXpMC<61@14v

MCeC3>„K9;„KM�<>WRX_~$<><Dh@7;M$s$A�ILuCh@7;MpMC<61@1@vL\$<>qK7;W•/KWCXPARQVAC3D1ƒAC30/214AR1É^@uC=H^@AJ~$< <>WCXwILuCh@h@AC9

žRš



21

3

Í_j¤šKj}uC~K=@A�� , 1@<>9’^`<Dh«TVuC=`GZI qK7;h@3DM =@<DQKqKh@3D<>=�A�EH/KQKqVARIL<DQS14uC9:7;h 1UAR=`14GCIpuCQPX

<>WCXm\$g>9:qKuCQPXPu|ORAC9œj ,ƒ3d—r14GC\�GZ9;xZWZ7:AC7•TKGZh`h@3D‹Kh4uCWC‹�q27;•�=4ACMP14f§O¬\VuC9§XPuCM]AR1�A�1@<>9’^`<Dh

1UAC=‰14GZILuCQPXw~VA•Ow7;h@h@3>A|OZ<D1@f;1`OZ<*g>h�A•EH/KQ2qVACIN<>QP1UuC9;7:hY1UAC=‰14GZILuCQPXw~VACQm7:h+9[uR1@TVAR1{^`/2M$j

•¡•8GZh`<>QK–POw7:h‰1|sV‘“AR1@14A|XZs

”

7;=@3>~KAY—|˜Z˜Z¢]›

<>9;9:<>Q2MC<>3DvL7;=4uCQPXw~VACQ€j

,ƒ3?AR9[AC\FqK7;•�=4ARMS1@f;O0\KuC9;XZuCM]AR1ŠMCxwqKGZ9:TKAR1{^`/KM AR3yuC9§1UAC9;/KM•A814<D9’^`<>hŠ=@<DQKqKh`3><>=`~�<DQ�~�< a

^@uC=`1“qK7;h@3DMC<>M�h`GZ=@GC3|AR14uCQVACM

<

1

�

1

��� � �

1 ,

IN<>WPACqKuCh4u|ORAC9œsSARTKGZ9VAC3

1 *

a‡MR<D1ÇAC3��

<

'

�

'

���

MCeZ3D„K9ÇORuC9;h@3>AR1{^`/KM©sÉgDhJQK<DI <DQKWZ<>q2„KQKMoIN<>W•GZ9;XZACQ­7;h@INgD149;g>h`<>MC<61JIN7:QP1 � � �

< <

�?� �³s

� � �

�0�

� � �>gDh � � �

�2�

�?� �bj¦ln3“A¨9:<>f;=4uCh$1UAC=‰1UAC9;IpAR3¦<>WRX0MCg614h@3D<>=`<>h¦q2<>WZ<DQK<>=@uCB>7;xC1|s]IL7§OZ<D9ZA

\VuC9§XPA0OZg>WCg>Q�AR3°/_14GZ9;h@x qK7:h`3>MR<D1ÇMCgD1ÇMS„K9:eCQw~$eZ3Dv†7;=4uCQPXw~VACQ•7:h³~$<Ž^@uC=`TVAR1H^`/KM©j �ŒgD9:qVuC/29

�

<

�

�

	CMRgD1nGC9;XPARQ�Mw„29:eZQS~$eZ3>v•\KuC9;XZuR1n=@<D\K=@<D3><DQS14uC9œsSARIL<D9;XZ<DMtAR3•—Da‡WRXZ<>9™^`<>9;eZ9;1ŒqK7:h`3>MS=@vC9

7:QKq2/K9:QVARM$s_„214MReZ3>Q2<>MYANÍŸa‡<Dh?qK7;h@3>MSMR<>9¯g>h¨OZgDWZ„K9'A•Î]a‡ACh?qK7;h@3DMpEH<>9;h@3>f;QKg>Q²MS‹Kh`3>QVARMYAC3

xZ=4A�^@uC=4uCh@u|OCAR9yIN<>WZ<DWCXZ<D3>v‚ORACWCXz<>9;9:<DQS1@gD1@<>hJ7;=4uCQPXw~VACQ�j  ®A‚ILGCh`1�AR3

'

„214MReZ3>gDh`1

OZgDWZ3>vL\VuC9;XZuCM]AR1814<DMw7;QP1{^`„KM©s$ACMSMCGZ=°~$<>9[u]14TVAR1@xKsVTKGZWRX²<†IN<>BUTKACQK7:3DIJ/Kh8h@<DWZf;1@h@gDWZgDOC<>9

�

,

�

�

�

���

�

�

qVAC=@AC~

9

1@GZ\�GC9[uCWZ7:AC7$TKGZh@h`3>‹Kh@uCWZ‹‚q27;•�=4ACMP14f§O�\VuR9;XPu]1®WC<>QK<D=4uC9;TVAR14/2QKM©j

, qK7§•€=@ACMP14f§O¬\VuC9§XPuCMih@3>uCILA•14<DTVuR1•<43_\$GZQK<>Q2B>7[uR9:7:h@ACQ Q2v)A•1@GZ\$GZ9:xZWC7[AC7•T2GZh@h`3|AC9kj

lnWZg>h`3><>Q¬IN<>WCqKeZ~K~$<>QP14v2s¨TKGZWCX ��ARIL7;QS1LAC361p9:uR14Q27?EHGZW™^`/2M �•IpuR=NQ2g>TVuCQPXwQVACM�A

ˆVWCXC<>9:<DIJ~$<DOZg614<D9:<F<>9:<DWZ<>Q2qKvNANh`3>xZ=@uCh@7'=`<>3>GCQVACQKBD7[uCM�MS7;h@3|uRILf§1UuCh@uCTKGZ3Rj

,ƒ3?A¨EH<>9§14g614<>9ksRT2GZWCXFA®MS‹Kh`3>x•q27;•�=4ACMP14f§O0\VuC9§XPuCMƒIL7;QKqK7:W8gD=@7:QP1@vZ9:<DWZ<>h`<>Qt7;QKqK/K9;QVACM

g>h8g>=`MC<D3>QK<DM+IN<>WNAC30<D9:h`vNgDh°AC3 /214GZ9;h@x�qK7;h@3DMw=`<Cs©QVACWRX_~KACQYIL<DWZMCeZQ2QSXwf§147'IN<>WZMR<>=@< a

h@gDh@„KMR<D1|j

�

<>WCXw„KMJEH<D9œsSTKGZWCXJ<>9:vCf:=H^`/2MJA \VuC9;XZA†uR9;1UAR92~$<Ž^@uC=‰1Çq27:h@3DMC<DMNh`GZ=@GC3|AR14uR1“g>hÇAC3

/214GC9:h@xYqK7;h@3DM‚MCeZ=`„K9’^@uR=4uCh`7n7:=4uRQSXZuR1|jNln3>/_1UuCQrAC3•<>9;h@v+qK7:h`3>M�EH<D9:h@3Df:QKgD=@vZ9¦g>=@7;QP14vZ9;<>WZ< a

h@<DQ�7;QKqK/K9§OCA‚IN<>WCMC<>=`<>h`h@„KM�AC3²7;QKqK/K9:uCh@7Ç\�GCQS1@GZM­AR3>GZQ*1UAR=`14GCIpuCQPXZuR1|s“ACTKGCQKQVACQ•A

žZž



!+� �

<6•

�

8

� R �

�

8

� R

�

�

8

�

—™Í ¢2jL50505250505 ¢2jL50505050525 šKj§—™¥Z¥0PC˜05

—™Í ž_j¡¢PžC¢C¥PžRš ž_j¡¢PžC¢Z¥Pž]š Î2j¡¥PÍ_—™ÍC¢Z¢

—|Î ¢2jL50505250505 ¢2jL50505050525 Í_jL5Z˜CšZÎZ˜Pž

—|Î ž_j¡¢PžC¢C¥PžRš ž_j¡¢PžC¢Z¥Pž]š Î2j¡¥PÍ_—™ÍC¢Z¢

—ŸÍ_— žC¥2j§—™¢ PC¥Rš 5 ˜2j¡¥ZÎPÍ_—ŸžR˜ šKj žZÍCÎC¢Z¥Z¢

—ŸÍ_— žC¥2jQPC¥ P0PCžCÎ ˜2jQPC˜ PC˜PžR¥ Î2j žRšZšZÎ05Z¥

—™Î2— žC¥2j§—™¢ PC¥Rš 5 ˜2j¡¥ZÎPÍ_—ŸžR˜ Í_j¤šSÍC˜ZÍC˜2—

—™Î2— žC¥2jQPC¥ P0PCžCÎ ˜2jQPC˜ PC˜PžR¥ Î2j žRšZšZÎ05Z¥

—ŸÍCÎ ¢Z¢2j¡ÎPžZÍ_—|¢PÍ — 52j§—ŸÍ25Z¥05C˜ šKj¡ÎZ¥CšZ¥2—™˜

—ŸÍCÎ PCÎ2j¤šP˜PÍZÍ(5ZÎ — 52j§—|š�PC¥CšPÍ Î2j¤š�PC¥_—|šSÍ

—™ÎPÍ ¥CšKj¡¥PžZž_— P_— — 52j§—ŸÍ25Z¥05C˜ Í_j¡¢ PC¥0PC¢2—

—™ÎPÍ PCÎ2j¤šP˜PÍZÍ(5ZÎ — 52j§—|š�PC¥CšPÍ Î2j¤š�PC¥_—|šSÍ

Í_j Í_jy14uC~K9[uR3|AR1 �*,ƒ3zAC9[AR\ q27;•�=4ACMP14f§Od\$<>=`7:GwqK7:MS/Kh²\KuC9;XZuCM¬ACqVA]1UAC70A*TVuR=@GZI q27:h@3DM

=@<DQKqKh`3><>=`~�<DQ‚AC3 � � �

�

<

�

,

<>h`<D14~$<>Q€j

MCe™OC<D14MR<>3Dv¬<>9:vCf:=`1�qK7:h`3>M¬<>9;g>=`TK<D1@vKj��°1UuRQVA•<D3D1�AC3Ì7:QP14<D=`ORAC9;9:/KINGC1�‹Ÿ^`=4A*OZg>WC7:WC14A]a

\$GZWPAR1`OCAJIN<>WR1UAC9:uC9’^`/KMNAC361®A•INg>W•MS7:h`<>~K~•h@3>ACM]ACh@361|s©ACTKGCQKQVACQ•AC3 <>9;h@v•/21UuRQ�A�ILu]a

h@GwqK7;Mz<D9:vZf;=`1†qK7:h`3>MR<D1•7:h†<>9;g>=H^`„2M$jÌln361�EHGZ9;XS1UA]1{^`/KMzAC3�/_14GZ9;h@x�q27:h@3DMo<D9:g>=`g>h`g>7:W2j}… 1@1

IN<>WZMR<>=@<Dh@h`„KM+AC3D1®A•MCGZQKMS=`gD1•\$GZQP14GR1|s©ACTKGCQKQVACQ+7:QKq2/K9;ORA•AC3 /214GC9:h@x•qK7;h@3DMC<D1ƒg>\K\$<>Q

g>=`7:QP14vC9:<>WC<>h@<DQÌg>=H^`„2M}<>9œj�, Í_j ž_j�1UuR~K9[uC3>AR10IJ/_1UAR1H^@A+A²TVuR=@GZI q27:h@3DM‚=@<DQKqKh`3><>=Ff:WRX

IN<>WZMR<>=@<Dh@<61@1ƒAC9[AC\²q27;•�=4ACMP14f§Op\KuC9;XZuC7:QVARM�ACqVA]1UAC7§1|j

, TVuR=@GZI qK7;h@3>MY=`<>QKqKh`3><D=0<>h@<614gDQÌAph@\$<>MP14=@uC9:q2<D14<D=@IN7:QVuRQKh®MS7;h@3|uRILf§1UuCh@ANQKgDIL7ba

9:<DWo~$GZQPXZGZ9;/K9;14AC~K~•IL7;QP1�AzMCgD1�qK7:h`3>M�<>h`<D14gDQ)OZGZ9§1|j ,�h`\�<DMS1@=4uC9;qK<D1@<>=`IL7;QVuCQKh`TKGZ3

MS/KINIJ/K9[uRQKh0MS7;EH<Ž^‰1@g>h‰1†MR<>9;9“MRg>h`3>f;1@<>QS„KQKMÌ<DWCX

�

h`<>WZgDq2ORuC9;1@GZ3>x+h@<DWZf;1@h@g>WCgDOZ<D9yAYILuC=

7:h`IL<D=`1¨INxwqKGZQ��

�

4C�

�

� '

�

�

�

�

�

��'

�

�

�

<

A
"

�

�

���

�

A �5� � � �kÍ_j¡Î P��

lnTKTK<D30AC3>GCQw~KACQYAth@\$<>MP1@=4uC9;qK<D1@<>=@IN7:QKuCQKhyq27;•�=4ACMP14f§O•=@gDh@3>gD~�<DQY7:hy~$<•MR<>9:9$OZ<D3><D1@QK7'A

�

ORuC9;1@GZ3>xC1>jJln3D1 7§1@107;h•14<D=@INg>h@3D<D1@<>h@<DQoIN<>WC1@<>TK<61{^`„KM©s'TVAYA²h@\$<>MP1@=4uC9;qK<D1@<>=@IN7:QKuCQKh

IN7:QKqK<DQp1UARW™^@uR1y~�<Dh@3DGZ=@GZ3D3>/KM�AJTKGZ3>3>uJ1UAC=‰14GZ3Dx

�

2

,
(

E{ACMP1@GZ=@=@AC9œs_ACIN7€At1@GZ\�GC9:xZWZ7;MS/Kh

TKGZh`h@3D/KM]AR181UAC=‰1{^@A�QPX_7;9;ORuCQ��

�

�

�

� '

�

�

�

�����

�

A

$

�

&

B 2

�

�
�

2

,�(

&

,)(

#

*

�

�
�

1

�

#

&

*

�
�

�

#

&

*

' #

&

*

�

�

'�� � �

2
	

� �kÍ_j¡ÎZ¥$�

‘•gDWZ„K9�AtMS/KINIJ/K9[uRQKhÇh`GZ=?BDh@GZQKMRGZ9[uRh4AtgDh

�

�

<

~�<DTK<>9§XZ<61@14<Dh@f§14g>h`<0/21UuRQ²At=@<D3>GZQKACQ_a

B>7:uCMS=4AYM]AC\�GR1@1 <>=`<>qKINg>QPXrA•Í_j žwj�uC~K=@uCQo9:uR14TKAR14xKjLln3D1†B>gD9:h@3D<>=`c­AC3+—Zj¡˜2j�uC~2=4u|ORAC9

eZh`h@3><6OZ<614QK7ks�ARTKGZ9'A•qK7;•�=4ARMS1@f;OL\VuC9§XPuCMLILgDWNQ2<>I�OZGC9;1UARMLˆVWCXC<>9;<>IJ~$<DOCgDOZ<Rj

žC¢



-1.4

-1.2

-1

-0.8

-0.6

-0.4

-0.2

0

0 2 4 6 8 10 12 14 16

Im
 k

Re k

Exact quantum
Diffraction

Í_j ž_j]uC~K=4A �',�TVuR=@GZI«qK7;h@3DM0=@<>Q2qKh@3D<>=É<DWZ3|ACMP1ŒMPOCARQS1@/KINIL<DBUTVACQK7;MRAR7 �

�

�€g>hÉA8qK7§•€=@ACMZa

B>7;xZh�\VuC9§XPuCM]AR1�7;hJ1UAC=‰1UAC9;IpAR3>x‚h`3><>IN7:MS9:ACh@h`3>7:MS/Kh �

F

�t=@<>3DGZQVACQ2B>7[uR7 � � �

�

<

�

,

\VAC=@ACILg614<D=@QKgD9œjƒ,"h@3>uCILf§1UuCh`TKGZ3†<>9:<DWZ<>Q2qKvpOZGC9;10ALIpA<3�j®šp14GZ\$GZ9;xZWZ7[AR7�TKGZh`h@3>‹2h4uCWZ‹

qK7;•�=4ARMS1@f;O"g>h�WZ<DGZIL<614=`7[AC7N\VuC9§XPuCM]AR1­ˆKWCXZ<D9:<>It~�<6OZ<>Q2QK7œj �¯uR1@h@3D7:M©sYTKGZWCX�A�—Zj ˜_j

uC~K=@uCTKGZ30MRg>\$<>h`1®AJINg>9§XZ<>~2~�<DQYEH<DMPOZvNg>h¨MS7:h`<>~K~Y=@<>uC9:7;h?=@gDh@3Dc+=`<>3DGZQVACQKBD7[uCML7:h?MPORAC9ba

7;14AR14f§OZ<Ç^`xZ9�=`<>\K=`G_q2/KM]uC9:xwqKQVACM©j �‰•¡•8GZh`<>QK–POw7:h‰1|sV‘“AR1@14A|XZs

”

7:=`3>~VA²—™˜C˜Z¢]›¯AR9[AC\w^@uRQ�j �

´Nµ��pµ ��¹6º}»¦¼ ½J¾y¹6¿ Á¨À�� � . »ŠÄ »ŒÁ
0Y¸2,&�yÁ?»��}Á
0

, MRgD1JQPXwf:9§1th`3>xZ=`x‚=@<DQKqKh`3><>=†O_7;3>h`WPuC9[A]1UA+AC3D1tIJ/21UA]1@1UA_sŒTKGCWCXrA�qK7;•�=4ARMCB>7;x•h`3><DIL7ba

MS9[ACh`h@3>7;MS/KhÉ9:<Df:=@uCh4AÉ^`x•<>=`<>qKINg>QPXZ<DMC<61?ACqJAƒh@3DxZ=4uCh`7K=@<D3>GZQKACQKB>7:uCM TK<>9§XZgD=@<8AƒMRGZIL\29:<43

<>QK<D=@WZ7:A07:9:9kjŒTS/K9;9[uCINh@3>uCI�h@f:MRGZQ�j �+GZh`1Ç<>WCXJ‹]^@AC~K~N<>WCXwh`3><>=`c�=@<DQKqKh`3><>=“h@<DWZf;1@h@gDWZgDOC<>9

AC3D1¦O_7;3>h`WPuC9’^`/2MFIN<>W2sZTKGZWCX†3|uR=`1n=`<>QKqKh`3><D=@<>M†OCAR9:xZhDsZqK7:h`3>MS=@g61³<>QK<D=@WZ7:ACh@3D7:QP1{^`<D7_<Dh@<614g>Q

IL<DQKQPXw7:=@<•AC9;MRAR9:ILAC3>TVA]14xÌArINxwqKh@3D<>=>j¬,�Í_j¡¢2j¬uC~2=4uCQdAC3•<DWCXw7:M*9;<>WZWCXZACMS=4AC~2~VACQ

Ow7:3>h`WPuC9§1•3|uR=`10M]ACGC1@7:MS/Kh•=`<>QKq2h@3><D=`1>s¯AC3�‹KQ %_7;QVAC7Š~K7:9;7[uC=`qKGC1°9[uR1@TVAR1H^`/KM©j0,.qK7:h`3>M+g>h

A‚qKGZ~$GZ3�MR<>INg>QPX­E{AC9:A�MCeZ3DeC1@1•<DWCXz14eZIN<>WZ\$GZQP1�\VA]1@14GCWKj �•GZ3>WZuCh4A‚<D=@WZGwqK7:MS/Khtg>h

<>=`vZh@<DQrM]ACGC1@7:MS/Kh�•&%_7;QVAC7É—™˜C¢Z¥]›kj†,®3�<>9;vZ3>vpEH<‡^`<>3D<D14<DMS~�<DQrOw7:3Dh@WPuC9§1	� Mw‹2h@3>x
��qK7§•€=@ACMZa

B>7;xFh`3><D=@<>\$<8OCAR9:xZhn<DQK<>=`WZ7[uCM†<>h`<D14gDQpQK<DI ^`<>9;<>QP14vCh>sSIL<D=`1“A��œÍwj�P��n-0=@<D<>Q•EH„KWZWCOCg>QPXNA

ORAC9:xZhŒ<>QK<D=@WZ7:A®14<DQKWZ<D9;XZ<DQ•<43_\�GCQK<>QKBD7[uC9;7:h@ACQJMS7:BDh@7œjŒ, %_7;QVAC7_~K7:9;7[uC=`qK~VACQF<>=`vZhÉqK7§•€=@ACMZa

B>7;x•ACMSMCGC=É9:gD\†EH<>9ksCTVAƒA®qK7;h@3>M =@uCqK7:/2h@3|A®GZ9;XZACQtMS7:BDh@7ksCTKGZWRXtAR3yeZh`h@3><DILgD=@TK<614v™OZg¨ORuC9;7:M

A°INGZ3DWZx8=@g>h`3><DB>h@MR<?TS/K9:9:uCINTKGZh@h`3|u|ORAC9��
� � �

<

� jŒ,*1@GŸORuC~2~K7[ACMS~VARQFIN<>WRO_7;3>h`WPuC9’^`/2M$s

TKGZWCXLAFqK7;•�=4ACMRB>7;x†\$<>=`7:GwqK7:MS/Kh³\VuC9§XPAF<>9:INg>9;<D1@<°T2GZWCXPARQ²AC9:M]AC9;IpAR3>TVAR1@x0<>~K~$<>Q�AC3®< a

ž0P



R

Í_j¡¢2j©uC~K=@A��³, %w7:QVAC7€~K7:9;9:7[AR=@q�jÉ,±14eCIL<DWZ\�GCQS1°AR3†<DWCXwh@g>WCQSXw7ŠGZ9:qKAC9:‹�s2QKg>WCXw3D<D1ƒAC9[ACMS‹

qKGZ~$GZ3•E{AC9:AJg>h°A•MCeZ3Dg>\Kh`v��±h@/KWPAR=@‹+qK7:h`3>M�MReZ3>eC1`1°\VAR1@1@GZWZTVA]1|j

h@<614~$<>Qr•¡£ƒACTK9:–POw7:h‰1|sK‘“AR1`1UA|X}—™˜C˜Z¥]›kj

�����
����� � ��',71+�'�� ',*,',D?4 � +()�'� �='� .!$)��=+ G6D?46#� "#/G�� #�7

,�MS7:htqK7:h`3>M­A‚TS/K9;9[uCI†14g>=`~�<LTK<>9§XZ<D3DOZ<Y<D9:h@vCh@GZ=`~VACQ�MCg61•qK7:IN<>QK3D7:xZh %oTS/K9:9:uCILGCMRA]1

MC<D9;1>jn, � �

�

.•TKAR1UuC=`<>h`<D14~$<>Q�A�qK7;•�=4ACMRB>7;xZh8uC9:9:ACQKqKxtqKGZIN7:QVuCQ2hŒ^@uC=@/K9;g>M]uR18A

#

�

� �

�

A

/

!	�

�

�

� � �

�

A5�
D

�

�

� � �

�

�

A

/

!

<

F

!

�

�

�

4

4

�

� �

82�

�

F�


�

' �kÍ_j¡ÎZ˜$�

h@3DeZWCEH„KWCWZ<D1@9:<>QtMw7§EH<Ž^`<D3>g>h³ARq]^@AJ•¤•°GZh`<>QK–POw7:h‰1|s

”

TK<D9[ACQ�s

”

7:=@3D~VA²—™˜Z˜Z¢Ÿ›œj %_3><DIL7;Mw9:ACh@3 a

h@3D7:MS/Kh@ACQYAtMS7:hÇqK7:h`3>MC<618<>9§1UAC9:uC9:x MS9[ACh`h@3D7:MS/Kh?\VuR9;XPuRMLA†qK7;•�=4ACMRB>7;xtWZ<DGZIL<614=`7[AC7©<>9;ILg a

9:<614gDQK<>M�IN<>WREH<>9:<D9:vZ<DQ²IL7;QKqK<DQ+7;=4uCQPXw~VACQ+AC3DGZQKGZh¨ORAC9;xZh@3Df:QScKh@gDWZWZ<D9€EHGZ9;XS14AR14TVA]14xZM©j

�

<DMS7:QP1@OC<Cs•TKGCWCX¬A­=`<>QKqKh`3><D=@~$<>Q BDh@/K\KuCQi<>WCXdqK7;•�=4ACMP1@f;O�\�GZQP1�ORACQ€s•AC3

��# ���

qK7§•€=@ACMP14f;O•\$<>=@7;G_q27:MS/Kh0\VuC9§XPuCM�IL<DWC1UAC9:uC9[uRh4ALOw7:h`3>GZQPXw9[ARW+<DWCXwh@3D<>=@c �t,ƒ3DGZM]AR1†A²\Vu]a

9;XZuCM]AR18MC<D9:9�IN<>WCMC<>=`<>h`QK7œs©IN<>9;XC<>MpANqK7§•€=@ACMP14f§Op\$GZQP14~$xZ9�7;QKqK/K9;QVACM©sKg>h8GwqVAJ14gD=@QK<DM

Ow7:h`h@3|A_jÉln3><DMC<D1ÇA•\VuR9;XPuRMRA]1É‹KWCX†9:<DTK<D1ÉA•9:<DWZMCeZQ2QSXC<>~K~$<>Q•IN<>WC14AC9[uR9:QK7ks]TKA•A•QKg>WRX_3D<6a

14<618E{AC9[AC7;=4A†1@„KMS=@eZ3D3>„KM©s©g>h®AJE{AC9[ARMCGZQY„21@MCeZ3Dvp\VuC9§XPuCM]AR1°AJ1@„KMCeZ=`MCgD\‚QKg>WRX_3D<D1@<>MS~�<DQ

EHGZ9§Xw14AR1{^`/2M$jÇ,�1@„KMS=@eZ3DeC1@1®QKgDWCXw3><D1@<>MR<D1014G™ORuC~K~Y14„2Mw=`eZ3DOC<JGZ9;qVAC9[AR7:MNIL<DQS1@g>Q�s�A•\Vu]a

9;XZuCMph`f:MS~VA•MS7;14<D=@f§14<D1`1?ORuC9;1@GZ3|A]1UAC7�<>WCXC<>QK<Dh®OZGCQVAC9[ARMwM]uJORuC9:QKACM©j

, Í_jQP_j�uC~K=@uCQ�9[uR1@TVAR1{^`/2M$s³TKGCWCX*A}QKgDWCXw3><D1LMCeC3>g>\2\�GZQP1H^@uC~�xC9¨7:QKqK/29:xKsngDhNGwqVA

Ow7:h`h@3|A]14g>=`v­\VuC9§XPuCM*h`f:MS~VACQdMw7§14<D=@f;1`OZ<+GZ9;XZACQd<DWCXZ<DQK<>hLOZGZQVAR9[ACM©s?IN<>9§XZ<>M•AC3+<>WRX_7;M

žC¥



Í_jQP_jJuC~2=4A��%lnWCX

��# ���

q27;•�=4ACMP14f§O±\VuC9§XPA AC3d<>=@<DqK<D1@7�QKgDWCXw3><D1@~�<DQ gDh*A h@f;MS~VACQ

MS7;14<D=@f§1@OZ<Rj

QKg>WRX_3D<D1pMCeZ3D<>\$gD1LMCeC1@7:M*eZh`h@3><•Az1@eZ~K~K7¨Q2g>WCXw3><61�MReZ3>gD\K\�GCQS1H^@u|OCAR9œjd,®IL<DQKQPXw7:~$<>Q

<>=`<>qK<6147¯QKg>WRX_3D<D1@„KQKM²MCeC3>g>\2\�GZQP1H^@uR1•AR30GZ=@7;WZxZ~VAJTK<D9;XC<>3>3D„KM©s€AR30eZh@h`3><>MReC14vNOZGZQKAC9[ACM

GZ9;XZACQ �

�

�

�0K$' ���?�?=4uCBDh`OC<>MP14GZ=`=4AC92^`<D9:9:<DIL<D3>TK<614vZM©sVARTKGZ9 �0K†g>h?���0<DWZg>h`3†h`3|uCINGZM©j

,mh`\�<DMS1@=4uC9;qK<D1@<>=`IL7;QVuCQKh³qK7§•€=@ACMP14f;OJ=@g>h`3>g61¨A �œÍ_j ÍZÍ��ÉMS7;EH<‡^`<>3>gDhÇEH<D9:TVACh`3>QVuR9[uCh@u™ORAC9

h@3>uCILf§14TVA]1{^`/KM�Mw7kj�,ƒ3Ì<DWCXZ<Dh+\KuC9;XZuCM)h@‹29;XPAR7;1YA �œÍwj;—™˜��LEHGZ=@IJ/29[A­ACqŸ^@A�IN<>W2j�,

MCg614qK7;IL<DQK3>7;xZh¨h@3>AC~VACq‚- =`<><>Q²EH„KWCWCOZgDQSX

�
� 2 � �

�

Ê '@Ê

Ë

�

�

A

!

/��

A �
D

�

�

�




Ê AoÊ

Ë



� �œÍwj¡š 5��

MS7;EH<Ž^`<D3>gDh@g>h`gD1JEH<D9:TVARh@3>QKuC9;ORA+A ��OC<>MP14GC=@=4AR9'^`<D9:9:<DIL3D<D1`1

��# ���

qK7§•€=@ACMP14f;O‚\�<D=@7:GwqK7;Mw/2h

\VuC9§XPA�h@‹K9§XPA

+

�

�

A

!

/

�

A

<

��� �����
�

� �����

#

�

� �

�

A �
D

�

�

�

�

�

�

K F

�

�

�

�

' �œÍwj¡šK— �

ACTKGZ9¯ILuC=°AC3D1®7:h8MS7:TKACh@3DQVuC9;1@/KM©s©TKGZWCX•A•MC<>INg>QPX+E{AC9[ARMCGZQ

9

2

�




�0K




F




���




h@3>uCIJ‹

„214MReZ3>gDh014eZ=‰14g>Q27:M©s'g>h0<D3D1 �œÍwj Î2— �®h@3D<>=@7;QP1|s'<>WRX

�

A

<

�

,

�

E{uC3>7;hƒE{ACMP14GC=@=4AR9ŒˆVWCXC<>9;<>IJ~$<

MC<D9:9�OZ<DQKQK7kj“,±h`\�<DMS1@=4uC9;qK<D1@<>=`IL7;QVuCQKh¨\$<>qK7;W

�

�

�

� �

�

<

A

� �

+

�

�

<

F

!

/

#

�

� �

�

�

�

A

<

�
� �

�
�

�
� �

�
�

�

A �
D

�

�

�

�

�

�

K F

�

�

�

�

�œÍwj¡šSÍ �

AC9[ARMw‹2QVACM)ARqKx_q27:M©j ln3rA*MS7;EH<‡^`<>3Dg>hYILgDW�QK<>TK<D3><DQ TVACh`3>QVuC9;TVAR1@x*<>QK<D=@WZ7:ACh@3D7:QP14<DM

h@3>uCILf§1UuCh@uC=4A_s�IL7§OZ<D9nA²Mw7§EH<Ž^`<D3>g>h 1UARW™^@AC7ŒMCGZIN\K9;<43}h`3|uCINGZM©s¯g>hFAC3•eZh`h@3><DW•h`<>I AC~wa

h@3DGZ9:‹21+MRGZQPOZ<>=`WZ<>Q2h>j�,®3>GZQS~VACQ <>3rAC3ÌeZh`h@3><DWZ3>gDh‚A*h@3D7:9:uC=@q21@<>h‰1+ˆK3>7:M]uC~$xZ9“^`xC9•7:hŽa

žC˜



IN<>=`13
®GZ=`=@7;QKWPA]a 
®GZTKQwaŽ•8GZh`1@GZMC<D= �	
�
 • � INxwqKh@3D<>=@~$<>Q*~$<DOC<>3D<D14<61@1Nh`1@=@/KMP1@‹K=4A}uC9ba

9[ARQKqKxZMSTKGZ3ÇTVACh`GZQK9:xZACQtORAC9:xCh¦g>h¦WCXZGZ=`h4ACQ•MRGZQPOZ<>=`WPuC9;x0Mw7§EH<Ž^`<D3>g>h`h@g¨h`3>/KINIpuR9:TVAR1@x•uR1>s

ACIN7:QP18AC361°ªy<>=`=`Xz•¤ªy<>=`=`X}—|˜Z¥2—D›¯IN<>WCIJ/21UA]1@1UA_j¦,ƒ3FlÉ5yAC9:q+eZh@h`3><DWZ3>gDhƒh@3D<>=`7:QP1®AC3

S

�

�

� �

�

A

!

/

�

���

���

�

A �
D

�

�

��� �

�

A

<

� � ��� � � �kÍ_j¤šPÎ$�


 
 • 	Dh`1@=@/KMP1@‹K=4ANuC9:9:ACQKqKxU	ƒuR14f;=@TVA]14x•AC3

S

�

�

� �

�

!

/

F

<

/ 6

�

�

�

� ���

�

"

�

<

AoO

�

/ 6

�

8

�

�

� �

�

�

8(/ 6

�

A­O

�

A �

* �

" �

8(/:6

�kÍ_j¤šZš �

AC9:ACMS~VA2sKARTKGZ9'~$<DOZ<D3><61@14„2M•A��oqK/VuC9;7:h¨=4uRB>h`OC<>MP14GC=@GZM]AR1 �

�

�

���

K

F

<

�

'

�

�

F

<

�
	

' �kÍ_j¤šSž��

g>h

�

KPs

�

�É<>WCg>h@3³h`3|uCINGZM©s@�

*

AC3n<�3_\�GZQ2<>QKBD7[uC9;7:h�7;QS1@<>WZ=@uC9K•’,ƒ~2=4ACING™587;143Rs�%w1@<>WZ/KQz—™˜ PCÍŸ›ks

"
�

F

.F\�<DqK7:W†A Mw7§EH<Ž^`<D3>g>hÇ=@<DWZ/K9[AR9:7:3>uC9[uRh4uCTKGC3?h@3D„KMSh@g>WC<>h¨MS7:h“\�GC3>7;1@f;Oth@3|uRI•j¦‘ƒ7:h`36a

h@3>ACTK<D9;XZ<61@1@<>h@f§1@OC<®AR3¨lÉ5?AC9;q�=@<Dh@3>/2ILILuC9;1 
 
F•�h`1@=@/KMP1@‹K=4A uC9;9[ACQKq2xC1|sRA•h@\$<>MP14=@uC9:q2<6a

14<D=@IN7:QVuRQKh¨A•MCe™OZ<614MC<D3>v²AR9[ACMS=4A�TKGC3>TVAR1@x��

�

�

�

� �

�

<

F

�

*��

=

A

��


D

���

���

=

A

��


D

S

�

�

� �

�

�

<

A

�

=

A

��


D

�
�

���

=

A

��


D

	

�

�

<

A

�

=

A

��


D

�

=

A

��


D��

�

�

�

�

�������

A�� � � �

O

�

�

�

�

�

�

�"!

D

�

�

���

�

�

�

O

�

A �

* �

"
�

8@6$#

�

�

�kÍ_j¤šP¢$�

,ƒ3 <DQK<>=`WZ7[A�h4A™^@uR14gD=`14gDMC<DMC<D1•A�h@\$<>MP14=@uC9:qK<614<D=@IN7:QVuCQ2h¨3>g>=`/Kh@T2<>9;XC<>7ŒACq]^@uCM��

�

�

�

� �

�

. � �kÍ_j¤š�P��

�•7§OZ<>9©A h@\$<>MP1@=4uC9;qK<D1@<>=@IN7:QKuCQKh³h@3DGZ=@3>AR1ÇAC9[ACMS‹�sPMReZQKQPXZ<DQ²~�<D9[uR1@TVAR1@xKsZTKGZWRXNA �kÍ_j¤šP¢$�

MS7;EH<‡^`<>3>gDhÇ3Dg>=`/Kh@TK<D9;XC<>7$IL<DWZ<>WCXC<>3DQK<>MLAFh`3>GZ=`3|AR1ÇILuCh@GwqK7:MF1UACW|^@uCQVARMt3>gD=@/Kh`TK<>9§XZ<D7;OZ<D9 �

.

�

<

A
�

�

�

� � �

%

�

�

� � �

'

<

6

�

�

�

�����

�

"

�

<

A­O

�

/ 6

�

8

�

�

�E�

�

�

8(/ 6

�

A­O

�

A �

* �

"
�

8@6

*
' �kÍ_j¤šP¥$�

ACIN7€<DWCX�147;h@361UuCQYORAC9:xZhyMw7§EH<Ž^`<D3>g>hDj

�®/KIN<>=`7:MS/KhÇh@3|uRILf§1UuCh`GZM]AR1y‹2WCX•OZg>WC<>3>T2<D14„2QKM©s$TKA
"

aœ1y<DWCXLMw7;hygD=`14gDMS=@<0uC9;9:f§1{^`/KM

~$<Cs•gDh•ARqKGC1@1YILA<3_7:ILuC9;7:hNQVACWCXwh4uRWZ‹&�"OZ<>MP1@GZ=@GZMS7;W•OCg>WZ<D3>3>„2M <D9 AC3ÌeZh@h`3><DWZ3>gDh`1|j

�•7;QKg>9³MS7:h`<>~K~
"

g>=‰14gDMC<Cs³ARQKQVuC9³QVACWRXZGZ~K~rOZ<>MP1@GZ=@GZMS7;W‚MC<D9:9“eZh@h`3><>WC<>3>QS„KQ2M­A•MRGZQ_a

OZ<D=@WZ<DQKB>7:ANgD=@qK<DMCgD~�<DQ�s�q2<†A�MS7;EH<‡^`<>3Dg>h°B>h@eCMwMR<>QKv
"

aœORAC9�<>WRX_=`<†\$GZQP14GCh4AC~K~+9:<Dh@3Rj

¢05



�����
� ��� �5! #�71# 46<-',+� .!/',7EG"# ) � # 4"G"0=4 � + G"F,>C>�',!/ .<-D�*,+ G"+

,"MS7§EH<Ž^`<>3Dg>h#�

A

�

D

�

�

6

�

�3�
�

�

K

F

<

�

�

F ���

�

�

F

<

�

�

�?\$xZ9:/2h4AC7'AR3†„K=`<>h°QKg>WRX_3D<D1®GZ9;XZACQ

<>QK<D=@WZ7:ACh@3D7:QP1{^`<D7:QKgD9¨1UAC9:uC9:TVA]14xZM©s“IL<D9;XZ<DM*TS/K9:9:uCINEH„2WZWCOZgDQPXZ<•ArQKgDWCXw3><D1�� ���Yh@3D7:I�a

IL<614=`7[A B>h@GC\�GZ=‰1{^@uCQKACM �

<

7:=@=`<>qK/2B>7:~27:9:7;hnuC~K=@uC3>GC9[uCh@AFh`3><>=`7:QP1Ç7:QPORAC=@7:uCQKh>swAC3>AC38ÊYg>h��

7:=@uCQPX_~KACQY7:h¨\VuC=`GZh?EH„KWZWROZg>QPXYAR30GZ=@7;WZxZ~VACQ€jÉ,«QKg>WRX_3D<D1°h@3D7:INIL<614=`7[AtBDh@GZ\$GZ=`1H^@uCQVACM

�

�

s��

<

g>h �

�

=`<>\K=`<>3D<>QP1UuCBD7:xZ7§ORAC9¦h`3><>It~�<DQr7;QSORAC=`7[uCQ2hƒTS/K9:9:uCI•EH„KWZWCOCg>QPXZ<DM•gD=`14gDMC<

A­QKg>WRX_3D<D1²MReZ3>gD\K\$GZQP1{^@uC~VARQ 3Dg>=`/Kh>j�ln3><DMwT2<>3zA­TS/K9:9:uCINEH„2WZWCOZgDQPXZ<>MSTK<D3‚1UAC=‰14GZ3Dx

<>QK<D=@WZ7:ACh@3D7:QP14<DMC<61JAYqK7;•�=4ARMCB>7;xYQK<>I
gD=@7:QP1@7œs'g>hFf:WRX�ORuC9;1@GZ3|A]149[ARQKGZM+IpAC=@ACqKQVARM�<>WRX

7:Q2ˆKQK7;1@<>3>7;IpuR9:7:h@ACQpMS7;h¨qK7:h`3>M�<Dh@<D1@g>Q�j

,ƒ3��

<

h`3>7:ININ<D14=`7[AzGZh@361UuC9§X_~KAo1UAC=‰14GZ3Dx*h@3>7;QP14<>MdIL<DWZTVAR14uC=@GZ3>uCh4AzO_7;h@3DGZQPX_9:ACW

<>WCXwh`3><>=`c�s'IN<>=`1ƒA��kÍ_j¡šZ¥$�8MS7§EH<Ž^`<>3Dg>h“^`GC~K~‚GZ9;qVAC9[A�MRgD10<DWCXwIpuCh‰1•MReŸOC<D1@v+\$xZ9;/Kh®h`3>7;Q_a

WZ/K9:AC=@7§1UuCh0MReZ3>eC1`1tINGZQKGR14GZQÌB>h`eZMSMC<DQKv}ILxwqKGZQ}ORuC9§14GZ3D7:M©jL,%\$xZ9:/Kh`GZM‚MReZ3D1@7Ç7;QS1@<>=Ža

ORAC9:9;/KILGR1�7:QP14<D=`ORAC9;9:/KI EH<>9:<D3>gDh@<>hpILxwqKh@3D<>=`=@<>98IN<>WCOw7;3>h@WZuC9;ORA2sÇAC3+7:QP14<D=`ORAC9:9;/KIJ~VARQ

1UAC9:uC9:TKAR14xJ<DWCXZ<6149;<>Q+3>g>=`/Kh@T2<>9;XYMReZQKQPXZ<DQ‚IN<>WZTVA]1UuC=`GZ3>TVA]14xKj

 ƒA

�

�

�

� � �

8

%

�

�

� � �¦MS7;B>h@7kswACMSMCGZ=“A��œÍ_j¤šP¥$�¦MS7§EH<Ž^`<>3Dg>h“3>gD=@/Kh`TK<>9§XZ<>7;QK<>M•MReZ3><D9$MR<>9;9

9:<DQKQK7:„2M­A}\�xC9:/Kh`GZMSTKGZ3Cj�lnWCX­\�xZ9;/Kh@T2<>9;XoMCeZ3D<>9;g>~$<>Q �kÍ_j¤šP¥$�8^`xZ9?MReZ3><D9:f§14TK<614vÌ‹KWCXCs

TKGZWCX²A�1@eZ~K~K7'\$xZ9;/Kh@TK<D9;XpTVAR1UuRh4uR1¨ˆVWRXZ<>9;IL<DQ•MSf§O_„29�TVACWCX|^`/KM©s©g>h°A

.

�

<

A
�

�

�

� � �

%

�

�

� � �

<

�

�

8</

A

6

�

O

�

�œÍwj¡šP˜��

MCeZ3D<>9;f;14v•<DWCXZ<DQK9:<614~$vZ9'TVAR14uC=@GZ3DTVAR1H^`/KMpIN<>WNAC3 <>Q2<>=@WC7[ACh`3>7:QP1@<>MC<61|s©ACIN7'A

�

�

� �

A

�

D

�

A

/

�

�

�

� � �

%

�

�

� � �

�œÍwj ž25��

\�<D=`1@/K=@~VA]14f;Op<>=`<>qKINg>QPXw=@< OZ<D3><D1>j

,�Í_j¡¥2jYuC~K=@uCQoeCh@h@3D<>TVARh@GZQK9;f;1H^`/KMÌA %_7;QVAC7n~K7;9:7:uC=@qÌ<>Q2<>=@WC7[uC7§1 g>hJA+\�<D=`1@/K=@~VA]14f;O

<>=`<>qKINg>QPXS1�AC3 �

�

. ��.

���

<>h`<D1@g>Q�j �•<>W|^`<>WRXZ<>3D3>„KM©snTKGCWCXrA+QKgDWCXw3><61

9

a h@3><D=@<Dh@<>Q

qK<>WC<>QK<D=4uC9§1¨<>QK<D=@WZ7:ACh@3D7:QP1{^`<D7€<Dh@<D1@g>Q

9

A

<

<>Q2<>=@WC7[ACh`3>7:QP1yQK<>I%OCuR9;14GC3>7:M•IN<>W�AR3•<>9;h@v

=@<DQKqKcY\�<D=`1@/K=@~VuRB>x•h@3>uCILf§1UuChÇTVAR14uCh4uC=@A2sKgDh¨B>h4ARMp<>WRXp14GC9:xwqK7:M�<D9œj �¯uR14TKAR14xKs_TKGZWCXpA

�

�

ªy<Dh@h`<>9�EH„2WZWCOZgDQPXL<D9:h`vt3>gD=@/Kh`TK<>9§XZ<0MReZ3><D9:g>~$<>Q�A†9:<DW™^`GC~K~pAFMCeZ3D<>9;f;14gDh>swIpARWPACh4AR~K~

<>QK<D=@WZ7:uCMJ<Dh@<D1@g>Q�ILuC=ÉQ2<>I.<>9;g>W†A0Mw7;h³qK7:h`3>MC<61y\$GZQP14h`3><D=@c�qK7§•€=@ACMCBD7:xZhnBD<>QP14=`/KINMCg>QP1

ˆVWCXC<>9:<DIJ~$< OC<>QKQ27œsVg>h°A•MCeZ3D<>9;f;14gDh¨<>9;=@GZIN9:7;M$j

�����
�	��� � �1'�� 4 +?)�
/'
� �=+?G"D� .+C+�! #�71# 46<-',+� .!/',7EG"# )  �G"+ G6', .! G"'�) D��


 D?4 +

,�MPOCARQS1@/KI M]uCGZh`3²g>hNA}IL<D3>GZh`3>MRGZ\K7:MS/Kh�ˆV3D7:M]A‚<>WRX_7;M­AC9:AC\KMRg>=@q2g>h@<•A‚MS9[ACh`h@3D7:MS/Kh

qK7:QKACIL7;M]Apg>hFA²=@<DQKqKh@3D<>=FMPOCARQS1@/KINGZh IL<DWCEH<>9;<>9:vŸ^`g>QK<DM�<>Q2<>=@WC7[ACh`3>7:QP1H^`<>7ÉMReZ3D1@7nMRAR\_a

¢2—



-3

-2

-1

0

1

2

3

0 1 2 3 4 5 6 7 8 9 10

exact
perturbation theory

Í_j¡¥2j?uR~K=4A��o, %_7:QVAR7•~K7:9;7[uC=`qdgDh•AR3}„K=@<Dh+Q2g>WCXw3><61+IL<DWCEH<>9;<>9:vo<>QK<D=@WZ7:ACh@3D7:QP1{^`<D7:QK<DM

�

A

�

D

�

A �

�

MS„K9:eZQS~Kh`g>WZ<•eZh`h@3D<>TVACh`GZQK9;f;1@ORAYA�\$<>=`1@/K=@~KAR14f§O‚<>=`<>qKINg>Q2QSXC<>9

�

/

�

=

A

��


D

�

=

A

��


D

�

j

,ƒ3ƒ<>QK<D=@WZ7:ACh@3D7:QP14<DMLIN7:QKq�AC3 � �“h`3>7;ILIN<>=‰147[AFGZh@361UuC9§Xw~VA†1UAR=`14GC3>QVACM©sKgDh8AtMS7:h?q27:h@3DM

h@/2WPAC=4A �

�

. ��.

���

j8•¤£•ACT29:–POw7:h`1>sK‘“AR1@14A|X‚—™˜Z˜C¥]›

B>h`GZ9[A]17�{9:q€jy•¤lnBUMwTKAC=@q21†—™˜Z¥C¥_s  ƒACACMC<•—™˜Z˜_—D›SeZh`h@3DEHGCWZ9[AC9;xZM]AR1*� j',�^`<>9:<DQK9:<DW8<>9;EHGCWPACqKGC1`1

ORuC=4ARMCGZ3>uCh�•¤ªyGZTK7;WPACh>sV- 7:ACQKQKGZQ27É—™˜Z¥Cš]›nAC3Rs�TKGZWRX‚A�M]ACGC1@7:MS/Kh•=`<>QKq2h@3><D=@<DM}<>QK<D=@WZ7:A]a

h@3D7:QP1{^`<D7:QK<DM•MCGZ=`=@<>9:uCB>7;x]^@AtAFh@3D<>IN7:MS9[ACh`h@3D7:MS/KhyTKAR1UuC=`<>h`<D14~$<>Q²IN<>WC<>WCXC<>3>7;MpA

”

7:WZQ2<>=

uC9§1UAC9Ç~�<6OZ<>3D<D1@<D1@1Y-FAC/2h@h�OZgD9:<D1@9:<DQ�ILuR14=`7 3oh@GZM]ACh@uCWZGZM �HGZ=`1@GZWZGZQKuC9:7;h>sn/KQK7§14gD=•ORACWRX

h@3D7:IN\K9:<DMP147:MS/Kh �ƒMCGZ=`=@<D9[uCBD7:xZ7§OCAR9œs$ILf;WYAC3�7:QP14<DWZ=4uR9:TVAR1@x²=@<DQKqKh@3D<>=`<>MÌ<>QK<D=@WZ7:ACh@3D7:QP1{^`<D7

MCGC=@=@<D9[uC9:AR149:ACQKGZM•g>h��ŠGZ7:h`h@GZQoh`1UA]147:h`3D1@7:M]uR1FMCe™OZ<614QK<DM¬•¤ªy<>=`=`XZs

�

AC~$GZ=0—™˜ P]šR›kj��É^@AC~_a

~VACQ•A}TK<D/K=@7;h@3D1@7:MS/Kh•IN<>WZWZGCQKqKGZ9:uCh@GZMRGZQ­14‹29?‹]^�ACQVAC9;7;147;MS/Kht<D=@<>q2ILgDQSXC<>MR<D1pOC<>3D<D1`a

14<DM�9;<o•’,ƒQ2qK=@<D<DO$s�,®9;1@h@TS/K9:<D=0—™˜Z˜Pž™›œs •’,ƒWZACI•s2,ƒQKqK=`<><6O�s %_7;ILGCQKh0—™˜Z˜ P™›œs¨IN<>9§XZ<DMdA

MPORACQP14/KI h@3D7:QP14h‰1UAR1@7:h`3D147;M]uR1FA•MS9[ARh@h@3D7:MS/Kh
�Œ<D=@=@GCQ_aŽÈV=@GC~�<DQK7:/KhFGZ\$<>=@uR14GZ=`=4AC9nT2GZ3>3>uCM

M]AC\$B>h@GC9[AR1@~VA2jNln3><>MSQK<DMoAR3N‹Ÿ^ <>=`<>qKINg>QPXC<>MSQK<>Mr<>WCXw7;M‚MCe™OZ<614MR<>3>INg>QPXC<Cs“TKGZWCX}GR1@1

ORuC=@TKAR14/KQ2MF9;g>QPXZ<DWZ<>h¦<>9;1@g>=`g>h@<DMC<61“A°OZgD9:<6149:<DQJILuR14=`7 3 <D9:INg>9:<61@1@vZ9œs]ACTKGC9_A°E{uC3>7;h`14gD=@~$<>Q

AJM]ACGC1@7:MS/Kh?MR<DOZ<D=@gDh®M]AC=@ACMP14<>=`7:h`3D147;MS/Kh¨7:qK<‡^`<8�

�

�

*

K �yeZh`h@3><DILgD=@TK<614vNAC30<DQK<>=`WZ7[ACh`3>7;Q_a

14<DM�uR1@9[ACWCGZh

�

1Uu|OZGZ9;h4uCWZuC~�xC9�h`3|uC=`IpAC361UAR1@GC1@1

�

�

�

)

*

8 �

 °<>7:h`<>QS~$<>=@W•7;qKv™OZ<>9kj³lnWCX

h@3DGZM]uCh@GChyMS9[ACh`h@3D7:MS/Kh“MRARGC147;Mw/2hÇ=`<>QKqKh`3><D=@~$<>QYA†MR<DOC<>=@gDh@7�7;qKvF<>WCX•MS9[ARh@h@3D7:MS/Kh ���

)

*

�

�

IN<>QKQPXw7:h`g>WKsŒILf;W�A  ®<>7;h@<DQw~$<>=`W}7:qKvY147;\K7:MS/Kh@ACQ��

<

8�)

*

>

�+�

a MCgDQS1tO_7;h@<D9:MC<DqK7:MÌ<DWCX "

qK7;IL<DQK3>7;xZh¨=@<DQKqKh@3D<>=`~�<DQ�s€gDhƒqK7§OZ<>=`WPuC9ŠA

)

*��

.LTVA]1UuC=`<>h@<614~$<>Q�j¨,  ®<D7:h`<>QS~�<D=@W�7;qKv

f:WRX²147:\27:MS/Kh4ARQ‚QVACWCX•ApMR<DOC<>=@gDh@7³7:q2vZTKeZ3 Ow7:h@3DGZQPXwf;1@ORA2j �ŠARh@h@‹}MR<DOC<>=@gDh g>h0QVACWRX•MR<6a

OZ<D=@gDh@7'7:q2vtORuC=@TVA]14xKs_TVAJ<>WCXp7:QP14<DWZ=4uR9:TVAR1@xKsSQK<>I MC<6OZ<>=`vL=`<>QKq2h@3><D=@~$< <>WCXpGZ9;XZACQ²MS7:h

\$GZQP14h@3D<>=`c²h@3>xC=@xwB><>QP1@=@/KINGC1¨TK<D9;XC<>3>„2QKM©sKIL<D9;XC<>Q²B>h@ACMLAtqK7;•�=4ARMCB>7;xtGZMRGZ3•MR<DOZ<D=@gDh`1|j

,±qK7;•�=4ARMCB>7;xZh¨h@3DxZ=4uRh@7¯ACIN\K9:7§14/Kq2x

)

*

�

a 1@<>9¯AC=@uCQPXZGZhDs$gDh°ANqK7§•€=@ACMCBD7:x•GZMRGZ3D14ANMR<DOZ<D=@gDh

¢PÍ



M]AC=4ACMP1@<>=@7;h@36147:MS/Khƒ7:qK<‡^`< �

<

8�)

*

a‡MCgDQP10O_7;h@<D9:MC<DqK7:M©j�
0g614qK7;IL<DQK3>7;xZh®=`<>QKq2h@3><D=@<DMw~$<>QrA

qK7;•�=4ARMCB>7;xZhFMC<DOC<>=`g>h@7y7:qKv•g>hJA  ®<D7:h@<DQS~�<D=@W‚7;qKv�eZh`h@3D<>INg>=@T2<D14v�<>WCXwILuCh@h@AC9œj+ln3>gD=`1

AC=@=@A•h`3|uCINf;1@TVAR14/2QKM©sÉTKGZWCXzMRgD14q27:IN<>QK3D7:xZhFqK7;•�=4ARMS1@f;OÌ=`<>QKqKh`3><DMoh@3D7:QP14h‰1UAR1@7:h`3D147;M]u ^@A

9:gDQSXC<>WZ<Dh®<D9;1@g>=@gDh`18EHGZW•IJ/214AR14Q27'A�IL<DWZh@3DGZMCGC1`18OZg>9;<D1@9:<>Q+ILuR14=`7 3ph@GZM]ACh@uCWZGZMP14xC9œj

l³361³AƒEH<>9§14g614<>9;<>3Dg>h`1¦IL<DWZ<>=`vZh@f§14TK<61{^`„KM©sZTKAƒIL<DWCOw7:3Dh@WPuC9 ^`/KMFA %_7;QVAC7S~K7:9;7[uC=`q†h`3>7;QS1‰a

h`14AR147;h@3D1@7:M]u ^@uR1³MS7;h“h`3>xZ=`x_BD<>QP14=`/KI <>h`<D14gDQ�j³,iqK<>WZ<DQK<>=@uC9;1“h`3>7:QP1@<>MP14vZ9$‹KWCX•h`3|AC~KACqK/K9ba

0

0.2

0.4

0.6

0.8

1

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

GOE
spacings
Poisson

0

0.2

0.4

0.6

0.8

1

1.2

0 0.5 1 1.5 2 2.5 3

GOE
K

0

0.2

0.4

0.6

0.8

1

1.2

0 0.5 1 1.5 2 2.5 3

GOE
tpc

Poisson

Í_j¡˜2jFuC~K=4A �",®3 ���+uC~2=4uCQ"AC3•<>WCXwILuChr/_1UuCQ"MCe™OZ<614MC<D3>v«h`3>7:QP1@<>M«1Uu|OZGC9:h4uRWPuCQVACM

h`14AR147;h@3D1@7:M]uŸ^@uR1�IJ/21UA]1{^@A*Ao14gDWZ9[AR9[AC\¬AR9[ACMS‹ %_7:QKAC7ƒ~K7;9:7:uC=@q�<>h@<614gDQ A �

�

.­<Dh@<61`a

~�<DQ�jp,.ORACh‰1UACWYOZGZQKAC9“A�- AC/Kh`hFGC=`14GCWZGZQVuC9;7:h•=@ACQKqKGCI Ipu]14=@7 3_GZM�h@AŸ^@uR14gD=`1@g>MC<D7:QK<DM

1Uu|OZGC9:h4uRWLh‰1UAR1@7:h@36147;MRu™^@uR1|s2ANh`3|ACWZWZAR14GC1`1¨OZGZQKAC9¯A �ŠGZ7:h`h@GZQ+<>9;GZh@3D9[uCh`‹Y<>QK<D=@WZ7:ACh@3D7:QP14<DM

1Uu|OZGC9:h4uRWPuCQVACMz<>9;GZh@3D9[uCh@uR1�IJ/_1UAR1H^@A2j �Šu]14TVAR1@xKsnTKGZWRX­A}h`14AR147;h@36147:M]A�QKACWCXZGCQ•MReZ3><D9

ORACQÌALOZgD9:<6149:<DQ}Ipu]14=@7 3+<>9;ILgD9:<D1n^`xZh`9[AR14uCTKGZ3Rs�qK<JAR1@1@xZ9Œh`3>7;WZQK7;ˆKMRuRQKh4ACQ}<D9;1@g>=>jƒ, �7�

uC~K=@uCQYAJMCg614\$GZQP18MCGZ=`=@<>9:uCB>7;xZhÇEH„2WZWCOZgDQPX²ÈVGZ/K=`7:<>=“14=@ACQKh@36EHGZ=@ILuC9§1{^@A†9:uR14TKAR14x†/KWCXPARQ_a

<>=`=@<FAC30<>h`<D1@=@<Cj“,«ORACh`14ACW�OZGZQVAR9¯A�OCg>9;<D149;<>QYILuR14=`7 3p<>9:INg>9;<D1Œ^`xCh@9[A]1UA2j %w3>7:WCQK7;ˆVM]uCQ2h

<>9§14g>=`g>h`<>MÌ9[uR1@TVAR1@xZM

�

� .+g>h

�

�

<

MReZ=@„K9kj�, ���yuC~2=4uCQoA•MCg614\$GZQP1JMRGZ=@=`<>9[uRB>7:xCh

EH„KWZWCOCg>QPX+9[uR1@TVAR1@xKjÇ,®3�� �

<

MCeZ=`„K9ŠA•OCg>9;<D149;<>Q•IpuR1@=@7 3²<>9;ILgD9:<61@14vC9€h@3D7:WZQ27;ˆVM]uCQKh@ACQ

<>9§14g>=`v•B>h@‹2B>h8ˆVWCXZ<D9:TK<614vNIL<DW+•¡£•ARTK9:–POw7:h‰1|sK‘“AR1`1UA|X‚—™˜C˜Z¥]›kj

TVAR1@/KQKM¬IN<>WKs®TVA*QKg>WCXw3D<D1•TK<>9§XZ<D1`1�<DWCX¬7;=@=4ARB>7:GCQVuC9:7;hpAR=4uCQPXw~VACQ uC9:9;x­GZ9:qKAC9[ACMSM]AC9

=@<DQKqK<>9;MC<D3>v†1@g>WZ9:AC9[AR\JMCeZ3Dg>\K\$GZQP1{^@uR~VA†TK<D9;XC<>3>3D„KM•<>9©A0MS7:hnqK7;h@3DMC<D1>j %_3|uRILf§1UuCh@AC7:QKM]AR1

MCGZQ2Mw=`gD14ACQo<DWCX

<

�

�

�
���

1@g>WZ9:AC9[AC\2=4ALOCg>WZ<D3D14„2Mz<D9³AC38�

<

h@3D7:INIL<614=`7[ApGZh`3D14uC9;Xw~VACQ€j

¢ZÎ




0gD1pWCXPACMS=@ACQ¬O_7;3>h`WPuC9;1Lh`14AR147;h@36147:M]uR1L1UACQS/K9;IpuRQSXCGZ3D1@/KQKM©j«,ƒ3�<>WCXw7:M�AC3‚<DWCXwIpuRh`1

MCe™OC<D14vLh@3D7:QP14<DMp1Uu|OZGC9:h4uRWPuCQVACMpMw/2ILIJ/29[AR1@f;ON<>9;GZh@3D9[uCh@A��

�

�

) �

�

4

2��

�

	

$

<

�

�

�

,

�

�

�

�

)HA

���?,

�

� A

�?,

�

8 �

� � ' �kÍ_j ž_—(�

ACTKGC9

�

�¨AC30u]149[ARWZGZhyh`3>7;QS1`1Uu|OZGC9:h4uRWLAR3

�

<DQK<>=`WZ7[AJMReZ3><D9:gD~�<DQ•gDh �

�

Ê �?AJ9;g>\KBDh@vCEH„2WZWRa

OZgDQPXZj“,�ILuCh`7:MLANMRgD14\$GZQP1°MCGZ=`=@<D9[uCBD7:xZh?EH„KWCWCOZgDQSX �

�

�

���

���

�

*

�

�

� �

� A

�?* F �

�

�

8 �

�3��� � ' �kÍ_j žZÍ��

ACTKGC9€AC3ƒuR149:ACWZGZ9:uCh`1³h`GZMN<>QK<D=@WZ7:ACh@3D7:QP14<61y1UAR=`1UAR9:ILAC3>x <>Q2<>=@WC7[At7;QS1@<>=‰OCAR9:9:/2IL=@A0OCg>WZ<D36a

3>„2M�<>9kj•,�MRgD14\$GZQP1 MCGC=@=@<D9[uCBD7:x²ÈVGZ/2=@7:<D=®1@=4ACQKh`3DEHGZ=`IpuR9;1{^@u]1|s$AC3J‹KQ€j EHGC=@ILANE{ACMP14GC=`1

7:h¨MS7;h@3|uRILf§1{^`/KM��

�

�

�

�

�

"

�

$

�

$

�

�

�?*
	��

�

�

�

���BA

<

� " �D� �kÍ_j žCÎ$�

,•Ow7;3>h@WZuC9[AR1@GZM]AR1Š‹KWCX0OCg>WZ<D3D14„2M$sPT2GZWCX <>WRX �

�

MCeZ=`„K9:7

�

�†7:QP1@<>=`ORAC9;9:/KINGC1�ORuC9:ACh@3 a

14GR1@14/2QKM©sŒGZ9§X‚INx_q2GZQ�s¯TKGZWCX}AC3L7;QP14<>=‰ORAC9:9;/KIJ~VACQ �

�

%

�

�

� � �

8

�

�

�

� � �•g>=‰14g>MR<�uC9ba

9[ARQKqKxZQVARMr9;<>WCXC<>Q*14<DMw7;QP14TK<614TK<614vKs³INg>WZ7;h�AC3�7;QS1@<>=‰OCAR9:9:/2IJ~VA•h`GZM � �

�

.�.�.$� <>QK<D=‰a

WZ7:ACh@3D7:QP1•<>h`h@<>Q€j¬ln3 � IL<DWCEH<>9;<>9:vw<>Q�MS7:BDh@7?ORuC9:ACh@361UuCh@AzgDh �

�

� =@eZWZ3Df;1@g>h@<+IN<>9:9;<D1`1

IN7:QKqK7;WJ<>9;g>=`TK<D1@vKj

, Í_j¡˜2j­uC~2=4uCQ�A � � .}<>h@<614<61L9:uR1{^`/2M­ž252505‚<>QK<D=@WZ7:ACh@3D7:QP1�<Dh@<D1@g>Q�j �¯uR1@TVAR1@xKs

TKGZWRX+ALh`14AR147;h@36147:M]ANQVACWCXCGZQ�MReZ3><D9ŒORACQ‚A•OZgD9:<D1@9:<DQ‚Ipu]14=@7 3Y<>9;ILgD9:<61¦^`xZh@9:AR1UuCT2GZ3Cs©qK<

AR1`14xZ9Sh@3D7:WZQ27;ˆVM]uCQKh@ACQt<D9;1@g>=>jŒ,•EHGC=@ILA°E{ACMP14GC=@~VACQ†7:hŠh@3D7:WZQK7§ˆVM]uCQKhŒ<>9;1@g>=`g>h@<DM†9:uR14TKAR14xZM

�

� .�g>h

�

�

<

MCeZ=`„K9œs�ApMCg614\$GZQP1 MCGZ=`=@<>9:uCB>7;xZh®EH„2WZWCOZgDQPX_~$<>Qz\$<>qK7;W � �

<

MReZ=@„K9kj

, Í_j§— 52j²uC~2=4A+A+MRgD14\$GZQP1JMRGZ=@=`<>9:uCB>7;xZh0EH„KWZWCOCg>QPXS1JIJ/214AR1{^@AYA �Jg>=`1@g>MR<>Mz<>WCXÌWZ<DGRa

IN<D14=`7[AC7_h@GZ=`GZ3|A]1UuC=@A2j �¯uR1@TVAR14x2sPTKGZWCX�Q2eŸOC<>MPOZv �?g>=`1@g>MR<>M•<>h`<D14gDQ�A•OZgD9:<6149:<DQLILuR1@=@7 3

<>9;ILgD9:<61@14vC9€A �ŒGZ7;h@h`GZQ•<D9:GZh`3>9:uChyEH<>9;g014GZ9;x_qKQKACML<D9¯A�h`1UA]147:h`3D1@7:M]uCM©j

�•/KQKM]uCQ2M QPXZGZILuCQ%•¡£ƒACTK9:–POw7:h‰1|sK‘“AR1`1UA|X}—™˜C˜Z¥]›�MRg>h`vZ~K~"ACQVAC9;7;147;MS/Kh�h`3|uCINf;14u]a

h@GCMoh@<DWZf;1@h@gDWZgDOC<>9¨7:hth@7:MR<>=`„K9;1�IN<>WCIJ/21UA]14QK7ƒ•G%_7;<>~$<>=0—™˜C˜Z˜_s %w7:<>~$<>=°Í(50505]›ks³TKGZWCXoAC3

<>WRX†q27;•�=4ACMRB>7:xChŒBD<>QP14=`/KILGR1É1UAC=‰1UAC9;IpAR3>x87:QP14<DWZ=4uR9:TVAR1@x®=`<>QKq2h@3><D=@<DMth@3D7:QP14h‰1UAR1@7:h`3D147;M]uC7

‹]^DsÇAo-
�

l h`14AR147;h@36147:M]uR1@xZ9?MS„K9;eZQS~�eZ3DvÌh@3>7;QP14h`14AR147;h@36147:M]u|ORAC9¨=@<DQKqK<D9:MC<D3>QK<DM©j¬ªy<>~27§a

3>GCQSXCGZh@/29;1|sVT2GZWCXYA•MC<6OZ<>=`g>h`7Œ7;qKv•g>h°A  °<>7;h@<>QS~$<>=`WL7;qKv•eZh@h`3><>TKACh@GZQ29:f;14uCh4uRQ�AC9:AC\K/K9;x

MPORAC9:7§1UAR1@f;ONIL<DWZWZGZQ2qKGZ9[uRh4AC7;QKM•TK<>9§XZ<>h`<>M²OZGC9;1UARM$j

¢Cš



0

0.2

0.4

0.6

0.8

1

1.2

1.4

0 0.2 0.4 0.6 0.8 1 1.2 1.4

GOE
c=4
c=2
c=1

c=1/2
Poisson

Í_j§— 52j“uC~K=@A���, MCg614\$GZQP1�MCGC=@=@<D9[uCBD7:xZh�EH„KWCWCOZgDQSXdAz1@g>WZ9:AC9[AR\�%w7:QVAC7¨~27:9:7:uC=@q*<Dh@<614g>Q

�Jg>=‰14g>MR<>7;QK<>MÌ<>WRX}WZ<>GCIL<614=@7:AC7¦h`GZ=@GC3|AR14A+IN<>9;9:<D1`1|jJ, - � lÉaœORAC9$^`<>9;eZ9;1•WZeZ=@~$<ƒ^`<>9;eZ9:7

AYOCg>9;<D149;<>QÌILuR14=`7 3�<>9:INg>9;<D1y^`xZh`9[AR14uR1|s€ILf;W �

�

���

�

<

A �ŠGZ7:h`h@GZQz<>9;GZh@3D9[uCh`QVACM•EH<D9:<D9

IL<DWKj �¯uR14TVA]14xKs$TKGZWCXYQ2eŸOC<>MPOZv � g>=‰14g>MR<>M+<>h`<D14gDQzANOZgD9:<6149:<DQ�ILuR14=`7 3Y<D9:INg>9;<D1@1@vZ9¯A

�ŒGZ7;h@h`GZQ•<D9:GZh`3>9:uCh?EH<>9;g•14GZ9;x_qKQKACML<D9'h`14AR147;h@3D1@7:M]uCM�•¡£•ARTK9:–POw7:h‰1|sK‘“AR1`1UA|X‚—™˜C˜Z¥]›kj

´Nµ��Nµ ��, ,��?Á �]Â†ÀFÅD¼FÅ1.3,

�•<>WZuC9:9:AC\Kf;1@TVAR1H^`/KM©s_TKGCWCXYAJqK7§•€=@ACMP14f;ON14=@ACB><0EHGZ=`IJ/K9:AtMCGZINGZ9§XpMPORAC9:7§1UAR1@f;O•^@A|Ow/K9[uCh‰1

GZMCGC3ÇA8M]ACGC1@7:MS/Kh'=@<DQKqKh`3><>=`<>M h@\$<>MP1@=@/KILuCQVACMƒ9:<>f;=4uCh@uC~VACQ€jŠ,*1@=4ACBD<³EHGC=@IJ/K9:AyqK7§•€=@ACMZa

14f§O�MCGC=@=@<DMCBD7:xZ7;QVACMpEH<D9:7:h`IL<D=@gDh@<0xC14A•QPXw7:9§ORuCQPOCAR9:x�A�1UACWCGZMp=`g>h@3D9:<614<>h°IN<>WCOw7:3Dh@WPuR9[uCh@A

/21UuRQ�sVTKGZWCX�ANq27;•�=4ACMP14f§Op\KuC9;XZuCMF^@uC=`/K9:gDMRAR7

)

*

TKAR1@ORuCQPXPAR7'h@3><D=@7;QS1

�

*

I��

���

�

)

*

)

*

@

=@<DQKqKcK<DM$stACTKGZ9 .	�

1

�

<

A�qK7§•€=@ACMCBD7:x�E{A™^‰1UuŸ^@uR1@xZ90EH„KWZWZvw<>Q€j�, q27;•�=4ACMRB>7:xCh

^@uC=@/29:g>MRGZMFAC3��Ž—Zj¡¥2—(�'h@GZ=‰EH<Ž^‰14gDhŒOC<>3><614v =@<DQKq]^`<Çg>hÉ<D9:h@v®MCGZ=`=@<DMCB>7;x]^@A•MCeC3>g�
 g>MC<D9:vwqKQK<DM �

~�<Rj“l³Q2QK<>M�IN<>WREH<>9:<D9:vw<>Q²uR9;1UAR9[uC~VARQ�<>9;ILGZQ2qKTVAR1H^`/KM©s2TKGZWRX²A�qK7;•�=4ARMCB>7;xZhŠ^@uC=`/K9:gDMCGZM

<>WCXp147:\27:MS/Kh?<Dh@<D1@~�<DQ•WRXZ<>Q2WZg>~K~$<>M©s©IN7:QP18AJOZ<D3><D1@vLh`3><DIL7;Mw9:ACh@h`3>7;Mw/2hŒ^@uC=@/K9;g>MRGZM©sKqK<

<>=`vZh@<D~K~�<DM©s0IL7;QS1�A*h@3><DIL7;MS9[ACh`h@3>7;MS/Kh†^@uC=@/29:g>MRGZMdh`3>GZM]uCh`GZh

)

*

TVA]1@ORuCQPXPAC7ƒh@3><D=@7;QS1@7

ACQVAC9;7;1@7:MS/KhÉ\$<>=‰14/K=`~VAR14f§O�MCGC=@=@<DMCBD7:xZM©j �•7;OC<>9$A qK7;•�=4ACMRB>7;xZh�^@uC=@/29:g>MRGZM�‹]^n\�<D=@7:GwqK7;Mw/2h

\VuC9§XPuCMÌEHGZ=@ILuŸ^@uC~KACQY^`<D9:<>QP1@MC<>3DQK<>M©sÇIL<D9;XZ<DMSTK<>3

�

*

I��

���

�

E{uC3D7:hFE{ACMP14GZ=`GZMz14AC=`1@GZ3>QKACM©s

9:gDQSXC<>WZ<Dh@<DQ•IN<>WROCuR9;14GC3D1UA]1{^@uCM}A+\�<D=@7;G_qK7;MS/Kh†\KuC9;XZuCML^@uC=@/29:g>M]AC7;QVACM‚7;QP14<>=‰EH<>=`<>QKBD7[uC7§1

A°1@=4ACBD<ÇEHGZ=`IJ/K9[uR~VACQ�sŸ9:<DTK<D1@vZh@gDWZ<D1ÉACq2ORAƒ‹]^¯=@<>3DGZQVACQ2B>7[uRM ORACWRX <>QK<D=@WZ7:ACh@3D7:QP14<DMFIN<>W]a

^`<>9;<>QKgDh@g>=`<Cj8,�qK7;•�=4ACMP1@f;O²\$<>=`7:GwqK7:MS/Kh8\VuC9§XPuCM²MRg>\$<>h`<>M+~�<6EHGZ9;XZuCh@GZ9;QK7¯AC3F<>QK<D=@WZ7:ACh@3 a

7:QP14<DM¬h`14AR147;h@3D1@7:M]uŸ^@uR1Y7;h²g>h+‹]^Ds0MCGC=4uC~K~KACQmQ2<>I Ow7:3Dh@WPuC9§1Yh@3D7:QP14h‰1UAR1@7:h@36147;MRu]1•<D=@<Dq_a

¢Pž



INg>QPXZ<D3>QK<DM$j��n=`qK<>MR<>h“IL<DW6^`<>WCXC<>3DQK7œsZT2GZWCXtAƒqK7;•�=4ARMS1@f;OF=@<DQKqKh`3><>=`<>MJM]AC\$B>h@uCQJ1UAR9[uC9§1

‹]^yh@3D7:QP14h‰1UAR1@7:h`3D147;M]uCM�14<>=`g>Qt^`<>9;<>QK9;<>WJ7;hy7;QS1@<>QK3Df;OLMS/21UAR14uCh@GCMNEHGZ9§XwQVACM••¤,®WPACI�—|˜Z˜PžŸ›ks

•’,ƒWPACI+sKÈŒ7:h@T2IpACQ}—|˜Z˜Z¢R›ks0•’,ƒWPACI+sVÈ¦7;h@TKILACQ}—™˜C˜ PŸ›ks •¡£ƒACTK9:–POw7:h‰1 —™˜Z˜Z˜��œÍ�� ›œs •¤ªyGZWCGRa

INGZ9:QPXZs �'<D~�Gw<>/2EŽs�%_BUTKIN7;1‚Í250525R›œsN•¤ªyGZWZGCILGZ9;QPXZsV-07:=@AC/Kq�s %_BUTKIN7;1®Í25252—D›ksp•&%_7;<>~$<>=

—™˜Z˜C˜R›œsŠ•&%_7:<D~�<D=®Í250505Ÿ›œs$IL<D9;XwQK<DM+<DWCXw7:MYINGC147§OCuRB>7:xŸ^@A�AC3Cs�TKGZWCX+<>3D<>M•ALh‰1UAR1@7:h@36147;MRuRM

^`<>9;<>QKQ2<>M0IN<>W•A¨EHg>I�a‡h`3>7;WZ<D1@<>9:v°uR1@IL<DQK<D1@<D1ŒIJ/214AR14x°h@3D<>QKQPXZ<D3><61@1³OZ<D3><D1@v•=@<DQKqKh`3><>=`<>M

MS=@7§147:MS/Kh¨\$GZQP1{^@uR~VACQY7:h •&%_TKMRGZ9;Owh@MS7;7'<D1®AC9œjy—™˜Z˜ZÎR›ks'•��€TVAC=`<>MC<Dh@TK<6O$s 
0=4ARIL<D=0—™˜Z˜ P™›œj

,ƒ3 uC9§1UAC9;/KQKM•~$<DOZ<D3><614<D1`1ƒq27;•�=4ACMP14f§ON\�<D=@7:GwqK7;Mw/2h?\VuC9§XPuCMNMCGZQ2B><>\$B>7;x]^@A•AJ~K7:9;7[uC=`q

=@<DQKqKh`3><>=`<>M‚h`3><DIL7;Mw9:ACh@h`3>7;Mw/2h•MPOCARQS14uC9[uRh4uCQ‚1@‹K9 �H9:q�j A‚•¤£ƒ7§•€=@ACMP14f;O+\$<>=`7:GwqK7:MS/Kh®\Vu]a

9;XZuCM�~27:9:7:uC=@q2GZMS~VACQ2›ŠEH<>9;h@GZ=`GZ9[uCh‰1*�°AC3�<>9;IJ‹K9;1ƒgDOC<>MS~�<DQoTVARh@3>Q2GZh@QVARM}~K7:3DGZQPX_/29;1 h@3>u]a

INGZhƒGZ9§XPACQ}<DWCXwIpuRh`14xC9Œ1Uu|OCGZ9É<>h`v²14<>=`„K9:<614<DQ�s'IL7;QP10A �?ACh`7:IN7:=°<D•�<>MP14/KhN•&%_BUTVACq2<>Q�s

%_\K/2BUT�—™˜Z˜Z¥]›œs2•¡ªy/29:WPACBRs

”

7;=@3D~VA•Í25252—>›ksCA°QK<>/21@=@GZQJACQPXPACWƒˆK3>7:M]uŸ^@A†•¡ªÇ/K9:WPARBCs ��ACWZ<D=‰a

h@MS7€Í25052—D›œswAFOwf;3>TS/K9:9:uCINGZM†ˆV3D7:M]uŸ^@AN• �y=`<|ACWCT�s©£ƒ7:INGZQ}—™˜C˜ PŸ›ks_IN7:MS=`GZTS/K9:9:uCI =`<>3>GCQVu]a

14GC=@GZM •�
0/KqK=`GZ9:9;7œs
%_=`7:qKTVAR=­—™˜Z˜ PŸ›œsp•G%_7;=@MRGKs�
®GwBUT�s©ªy9;/KIL<D9¦—™˜C˜ PŸ›ksY•& °<>=`h@BUT�s  ®ACWRa

WZ<D=`1‡XZs  ®<D9:9:<D=n—™˜Z˜Z˜]›œs_•G%S14ewBUMwILACQKQL—™˜Z˜Z˜]›œs_•¡ªyAC/KBUT+<D1®AC9œjy—™˜Z˜Z¥Ÿ›2AR3yAR1@GZINGZMƒgDh¦INGZ9:< a

MS/K9[uRM°ˆV3D7:M]uŸ^@A0•¤ÈV=@7:<DqK=@7;BUTÌ—™˜Z˜ P™›œsw•¤£•ACQKqKG2s/�•GZQP14<D7:=@G2s
�

5y<DQo—™˜Z˜C¥]›ks_•

”

AC9:MR<>=>s:�•GCQ_a

14<D=@7;GtÍ(50505R›ks$•
�

5Ç<>Q�s �•GZQP14<D=@7:G2s_£ƒACQKqKGJÍ250505R›kswAFMReZ9:BDh@eZQ2TVAR14x†=@<DQKqKh@3D<>=`<>M••G%2ARMwT2=>s

”

TK<D9[ACQiÍ(50505R›°g>h�AoIL<D3>GZh`3>MRGZ\K7:MS/KhLOZ<>3D<D1@vZM�ˆV3D7:M]uŸ^@A2s8ARIL7;=@vZ98AoMRe™OZ<D1@MC<D3>v�EH<6a

^`<>3D<D1@<>MS~�<DQ�9;<>h@3 h`3>xKj

¢Z¢



���������	��
���


�

��� �•�"�


����

� � !$#%��� &

��


� �




� � � �����
�

����
���
��

���

���

,ƒ3®<>9:It‹K9;1“gDOC<>MS~$<>Q+AtIN<>3>GCh@3>MRGZ\K7;Mw/2h?ILgD=@<61@1UAR=`14GCIpuCQPXw~VACQLIJcKMRe_qKvt~�<D=@<>Q2qK<>3Dg6a

h@<DMFˆV3D7:M]uŸ^@uC~KACQ²•¤ªy<><DQVACMSMC<D=>s  ®GZ/21@<>Qz—™˜Z˜2—6›27;hŒQ2g>\Kh`3><>=`c2OZg¨ORuC9§1UACMFA®h`3><DIL7;Mw9:ACh@h`3>7ba

MS/Kh?INx_qKh`3><D=@<>M••¤•°7;BUTS1@<>=°Í252505R›kj ��ACQVAR\Kh4uCWt<>3><DMSQK<>M²AF9:<Df:=4uRh4uC=@A†AC3®<>9;ILgD9:<D1@7V<>h`36a

MCeZ3DeZMpMRgD1814<D9’^`<Dh@<>QYMS„K9;eZQS~�eZ3DvtE{AŸ^‰14uŸ^@uR1¨TVARh@3>QKuC9’^@uCM©j³lnWCXw7:MLAC30<DqKqK7:Wt7:h@IN<>=‰14<614<D1`1

h@3D<>IN7:MS9[ACh`h@3D7:MS/Kh MCeZ3D<>9;f;14gDh>s¯ACT2GZ9nA²MS9[ACh`h@3>7;MS/Kh \VuC9;XZuCM©s¯MRuRGZh@3RsŠ=`<>QKq2<>3><61@1@h@g>W•g>hFA

\�GR14<>Q2B>7[uR9yACQKAC9:7§147:MS/Kh01@/K9[AŸ^`q2GZQKh4uRWPAC7ÇA�MS/K9:BDh@h@3>A|OCARM$jÌ, IpuCh`7:MÌMCeC3>g>\2\�GZQP1H^@uC~VACQ

GZ9;XZACQ‚EHGZWPAR9:ILACMYuC9:9;QVACM²IN7:QP10ApOCg>9;<D149;<>Q}ILuR14=`7 3_GZM²ORACWCX•OZg>9;<D1@9:<>Qz- AC/Kh`h•\$GC14<DQ_a

B>7:uC9:GZMS=@A8ORAC9;x•uR1@9[ACWZGC9[uCh³•¤lÉEH<D14G™O}—|˜Z¥ZÎ]›kj¦,®3?<>9;h@vƒAC=@=@A°ORAC9:x2sRTKGCWCX 147:h`3D14A®=@<DQKqKh`3><>=`<6a

MC<618f:=H^`GCQ�9:<RsKACTKGC9�AJ\$GC14<DQKB>7:uC9€h`7:ILuCQpEH„KWZW•AJMRG_GC=@qK7;QVuR1UuRMS1@xZ9$g>h¨\VAC=@ACINgD14<D=@<DMS1@vZ9œs

ILf;W+A+ILuCh@GwqK7;M�h@3D<>QKQPXC<>3>vwqKgDh@<>MSMR<>9¨14<D9:<D1@cK3>q2<>9;1F=`<>QKqKh`3><D=@<>MR<D1•MRg>\K3D<>9“IpACWZAY<D9:gRs

IL<D9;XC<>MS~�<DQ�A�\$GC14<DQKB>7:uC9³IL7;QKqK<>QoTKGZh@h`3>‹Kh@uCWZh`MRuR9[uCQ��V/2MS1@/VuC9kj %_3D<>=@<DQKB>h`g>=`<•AR3p‹]^

ACQPXPACWCGZMƒ14<D=`OC<>3>gDh@gD~�<DQ�g>h¯<>9;vPuC9:9;f;14uCh@~VARQ•A¨QPXZGZ9;BDORACQVACh¯g6OZ<>M xC14A?~�<DMCe™OZ<614MR<>3><61@1nEH<‡^Ža

9:vZq2g>h89:<DTK<D1@vŸOCgF1@<D1`14<Cs©TKGCWCX+ANh`3><DQKQPXZ<>3Dv_q2g>h@<DM�h`3|uCILAN<�3_\�GZQ2<>QKBD7[uC9;7:h4ARQ+BDh@eZMSMR<>Q_a

^`<>Q�s“g>h�<D3+A}1@=@<DQKq•Ap^`e™OCvZ~�<DQ�7;htEHGZ9§Xw14AR14xwqKQK7“EHGZWKj!��A}IpuR=tOZgDWZ<>3DTK<D1@vZM*GZ9;XZACQ

MSf:h@gD=@9;<D14<DM+•G��AR=@B>/2h®<61ƒAR9œj?—™˜C˜PÍws 
0<>9:9;<>=?<61°AC9œj¨—|˜Z˜CšR›$TK7;~K=@7;qpQVARQKGZh`1@=@/KMP1@‹K=4uCMS~VARQ�s

ACTKGZ9ŠAC3F<>9;<>MP14=`GZQKGZMYMPORACQP14/KI MRGZTK<>=`<>QKBD7[ApT2GZh@h`3|ApgDh•AL=`/KWPAC9;IpARh¨„214MReZ3>gDh@<>M•h@3>A]a

~VACqr‹214TKGCh@h@3>A‚QVACWCXzA+IL<D3>GZh`3>MRGZ\K7:MS/KhFOZ<D3><D1@v}ILgD=@<614<>7;TK<>3NMCgD\�<Dh`1>j�ln3><DMS~�<DQ�AC3

<>h`3>MCeC3>eZMS~$<>Q²AC3y<>9:<DMP14=@GCQKGZMJMRgD14q27:IN<>QK3D7:xZhDsZ7:qK<>uC9:7;h>sRQK<>I�MReZ9:BDh@eZQ2TVAR14xFÈV<>=`IL7_WPuC3 a

QVACMJ1@<>MS7:QP14T2<D14vCM$jn,i~$<>=`<>QKqK<D3>gDh@<>MNMCGCQKqK/KMP1UARQKB>7:uŸ^@A†INg>=`TK<D1@vKsSg>h“<>=@vCh@<>Q��V/KMP14/KuC9

A­ÈV<>=`IL78<>Q2<>=@WC7[AzEH„2WZWCOZgDQPXZg>~$<>Q€j±l³Q2QK<>M�IL<DWCEH<>9;<>9:vw<>Q�<DWCXd=`<|AC9;7:h`3D147;MS/KhLh`3><DIL7ba

MS9[ACh`h@3>7;MS/KhJ<>9;ILgD9:<614QK<DMzMRg>\$<>h`QK<>M­MR<>9;9y9:<DQKQK7;<pGZ9§XPACQ­=`<>QKq2h@3><D=@<DM­9:<Df:=4uRh4uC=@A2s¦ARIL< a

9;XC<>MS~�<DQ*AYh@3><DQKQPXZ<D3>vZMrh@3|uRIpAYMS7:B>h`7œsŠqK<Nh@<NQK<>I 1@7:h@361UuCM©sŠh@<LQK<>I
<D=@vZh`<>Qoh`3><DQSXPa

QPXZ<>3D<D1`14<>M©j , ILAC7†<Dh@3DMCeZ3DeZMSQK<>M«INg>W � AC3­<>It~�<D=@7 14<>=‰OZ<D3>g>hÌIN7[AR1`12�ih4AŸ^@uR1‰a

¢ P



h4uRWPAÌAC3²7:hDs“T2GZWCX­WRXPACMS=4ARQ�<DWCXZ<DQK<>h•E{AC9[ARMrTVA]1UuC=`GZ9’^@uCM©snIN<>9§XZ<>Mog>MSh@3D<>=@c�h4AC=`MCGZMZa

~VACQr1UAC9:uC9:MRGZ3>TVA]14QVACM©j+ln3><DMoA�=`<>QKq2h@3><D=@<DM �Ìh`3>GZ=`GZhJgD=`14<D9:<DIJ~�<DQoOZg6OZ< �}h@<�QK<DI

M]ACGC1@7:MS/Kh4ARM$sth@<•QK<>I =`<>WZ/29[uC=`7:h4ARM$stTVACQK<DI <�MCgD1rM]AR14<DWZxZ=`7[A)MCeC3>g•<>h@v2s•AC3�‹KQ�j

\Kh`3><>/2qKG�7:QP14<DWZ=4uC9;TVAR1@xo=@<DQKqKh`3><>=`<>M¬M]AR1@<>WZxZ=`7[uŸ^@uR~VAz14AC=`1@GZ3>QVARM$j"ln3><DMwQ2<>M)7;hp14<D=‰a

INg>h@3D<D1@<>h@<DQ�~$<>9;<0MC<>9;9'7:9;9:<>Q27:„KMNA•h@3><DIL7;MS9[ACh`h@3>7;MS/Kh¨9:<Df:=4uRh@~VA2j

ln~K~�<DQ A­EH<Ž^`<D3><614~$<>Q�• ‘“AR1`1UA|X²<D1®AC9kj?—™˜Z˜0PŸ›ks�• �yh`<>=‰147œs %_3|uC9;M]A2s®‘“AR1`1UA|X —|˜Z˜ P]›ks

• �yh@<>=‰147ks %_3|uR9:M]A2sR‘“A]1@1UA|XL—™˜Z˜Z¥]›2gDh8•¡£ƒ7§1@1@=@7:BUT²<61®AC9œj?—|˜Z˜Z˜R›2AC9[AR\w^@uCQJ~$<>IJ/_1{^`/KM©sZTKGCWCX

TKGZWRXPACQ•9:<DTK<D1“9;<>f:=`QK72<D3><DMC<D1yA0\Kh@3D<>/Kq2xt7:QP1@<>WZ=@uC9:TVA]14x•IN<>3DGZh@3DMCGZ\K7;MS/Kh“OC<>3D<D14vCMC<D1yAC3

<>9;vZ3>v�EH<‡^`<>3><614~$<>Q+MS7:qKGZ9;WZGZ3DGC1@1¨q27;•�=4ACMP14f§Op\$<>=`7:GwqK7:MS/Kh¨\KuC9;XZuCMph`<>WZf§14h@gDWZgDOC<>9kj

�Lµ>¶Fµ �iÆ¨Å>¸2. ½ - ,��?Á �Y¸²Â ¹10�Ä¯Á¨ÀF»/.FÅ �Y¼ Ä¯¿ »¦Á
0Y¸2,��?Á?»ŒÁ¨½N»ŒÁ

,¬9:<DWZ<>WRX_h`3><D=@cK~K~NIN<>3>GCh@3>MRGZ\K7;Mw/2h“~$<>=`<>QKq2<>3>gDhÇ<DWCX�MRgD14q27:IN<>QK3D7:xZhÉ<D9:<DMS1@=@GZQ•WPuR3>~$xZ9

uC9;9:xFTw/29:9[uRItOZ<D3><D1@v�B>h`vKsKIN<>9;XC<D1°- AC,®h?TK<D1@<>=`GZh`1@=@/KMP14‹2=4uCMRGZQ�AR9[ACMSf;14ACQVACM�MS7ks2g>h¨MRgD1

<>9;<>MP14=`GZQ­=`<>3><D=`OCGPuC=@T2GZ3��
�

TKIN7:MS/Kh†ILgD=@g>h`7y\$GZQP14TKGC3 �†MReC147;M �{Î2j;—Cj A2sÉuC~K=4A��6j}ln3²A

=@<DQKqKh`3><>=•EH<>9§EHGZWZTVA]14x}‹KWCX­7:h•IL7;QP1�<>WCX­~�GZQPXCGZ9:/K9§1UAC~2~•MRgD1‰atORACWCXoTVuC=`GZI qK7;IL<DQ_a

3>7;xZhƒ1@7:h@361UA�MPORACQP14/KI�QVACQKGwB>h`v��{\K9kj†h`3>g>QzQVACQ2GC14/K~2/Kh �ƒ7;qK<|AC9;7:3>uC9;1°IN<>WC1@<>h`1@<>h`f;14vŸ^`<Cj

ln~K~$<>QLA EH<‡^`<>3><614~$<>QNIL<DWCOw7:3Dh@WPuC9 ^`/KMt<D3D1ÇAC38<>WRX_h`3><D=@cpMPORACQP14/2I.B>h@e™OC<D1Çg>h“ILgDWFMRgD1

INx_qKGCh@f;1@GC1@1ŒORuC9;1@GZ3|AR14uR1n7;h �ŒAC38<>WCX�\$GZQP14h`3><DQKQPXZ<>3DvC1y14AC=`14AC9:ILAC3Dx•B>h`eŸOC<D1��{9:q€jÉÎ2j§—Zj¤~�s

uC~K=@A$�n•¡ªyACWC5Ç<>9:9'<61®AC9œj?—|˜Z˜05]›ksCgDhÉA°IL<DWC14eZ=‰1ŠTw/29:9[uRItOZ<D3><D1@v®BDh@e™OZ<61��{9;q�jŒÎ2j;—Cj¡BRsZuC~K=@A$�

• �?AR147;QK7�<D1®AC9kj ›œjN,.O_7;3>h`WPuC9[ARQKqKxY=@<DQKqKh@3D<>=`<>MzMw7§ORuC9[ACh`3D14uCh4uC~KACQoAR3NINGC1@7;ORuC9;1>s€TKGCWCX

<>3D<>MS~$vZ9'AC30<DWCXwh@3><D=@c+g>\Kf§14vZMRG_BUM]uCMS~$xZ9�ILuC=ÇEH<D9:gD\Kf;1@TK<D1@vZMLT2GZh@h`3|AC~K~€s$h`3><DQKQPXZ<>3DvZMC<61

g>hFh4AR=@MCGCMRA]1t7;hF14AC=`14AC9:ILAC3>x²BDh@e™OZ<DM©j+,®3L<DWCXwh@3D<>=@c2h@g>W}MR<>q2OCg>gD=`1�EH<>9§14<Dh@h@3D„KM©s¦TKGCWCX

A‚B>h`e™OZ<>M­E{AR9[A�14<D9’^`<Dh@<>Q�MR<>INg>QPX*g>hNA‚TS/K9;9[uCI•EH„KWZWCOCg>QPX­<D9;1@cKQK7:Mz=4A™^‰1UA �k£®7:=@7;BUTK9:<61

TVAR14uC=`EH<D9;1@gD14<D9 � jp,%Tw/29:9[uRItOZ<D3><D1@vZM}~$<>9:h`<Ž^`gD~�<DQ*A•\$GC14<DQKB>7:uC9ng>=‰14gDMCgD1JQw/29:9[uRQVACM�1@<6a

MS7:QP1{^`„2M$j

�Lµ4´•µ · �r¼30Y¸Y¼ �²Á?»�������Ä¯¹6½tÁ?»	�pÂ »¦Ã �²ÅD¼

,
IN<>3>GCh@3>MRGZ\K7;Mw/2h•<D9:<>MP1@=@GZQ¬OZ<D3><614vZM¬MRGZQKqK/KMP14ACQKB>7:uŸ^@uR1

�

�

.�T2vZILgD=@h`g>MS9:<614<>Q

A �¯ACQ2qVAC/K<D=‰aŽªÇ„2147;MC<>=FEHGZ=@It/K9[Az• �¯ACQ2qVAC/K<D=F—|˜Pž0PŸ›ks¨•¤ªy„21`147:MR<>= —™˜Z¥C¢]›yACq]^@A�IN<>WKjY,

IN<>3>GCh@3>MRGZ\K7;Mw/2h+OC<>3><614v¬AR3
�

TKIN7:MS/Kh²MRGZQP1UACMP1@/Kh@GZMSTKGC3oTS/K9:9:uCItOC<>3><614vZMSMR<>9FB>h4A]1`a

9[ARMCGZ3D7:M©j•l³WRX*147:\27:MS/Kh�<>9;=@<DQKqK<>3Dg>h‰1�IJ/214AR1NAzÎ2j ÍwjduC~2=4A2j�,ƒ3+<>9;ILgD9:<61�h@3D<>=@7;QP1�A

~$<DEH/21@xrgDhLMS7;EH/_14xÌTS/K9:9:uCINEH„2WZWCOZgDQPXZ<>M�AÌMCg614qK7;IL<DQK3>7;xZh•TS/K9:9:uCItOZ<D3><614vzB>h@e™OC<>MS~�<DQ

¢Z¥



y

c

b

a

x

x x

x

x

x

y

y

y y

y

Î2j§—Zj¦uR~K=4A����������	��

����

������
�������

����������� �!�	"$#%�����&�('��&��"$#(����)+*��,���!-��������.��/��
01�!�,�����2��34#

5

#
67'��8'��	9:�;"��!�8���<���������
6��=��>����$���:>4#
#����4?A@CB%DE0������!��#

5

#
6GFH��
��;"��I'��,�4#KJ�'��8'��	��'���?MLNB

DE0������!��#

5

#
6OFH��
��&"��I'��,�4#PJQ'��8'��	�4'��R/2#P��S4-TFC���;�
#�����
�U=#��������&-�����6�������?MV�BXWY��S4�
>�
��

5

#
6

'��8'��	9Z�;"��!�8���%���������
6�?

¢Z˜



Î2j Í_jZuR~K=4A��Œ,¬MCeZ3Dg>\$<>QN<>9;TK<>9§XZ<>3DMC<DqKv†IN<>3DGZh@3DMCGZ\27:MS/Kh“~�<D=@<>Q2qK<>3Dg>h`1Ç<>WRXZ<>Q2<>h³OZ<>3D<D1@v

B>h`e™OZ<>MYMReC147;M�AC3
�

TKIN7:MS/Kh¨INg>=@gDh@7'\$GZQP14GZMSTKGC3Cj

EH<>9;~�GCQS1@TVAR1@xZM�A�MC<D=@<Dh@3D1@7:=@uCQPX_‹•ILxwqK/Kh`GZM�h`3><>=`7:QP1:�




, �

Ê ' � �

� �

,+�

� �

�

*

�

�

K

'

�

, �

� �

�

�

�

�

13254

�76 9

�

8

�

�*' �kÎ2j§—(�

ACTKGC9U�

,

�

&

�('

��� A

��)

*

6 9 8

�

�

�

8�)

*

AR38ACqKGC1`1³ILxwqK/Kh`~VACQ�TVAC9:ACqKx0h`f:MSTS/K9:9:uCI±Tw/29§a

9[uRILh`3|uCILA2s

�

A�OZ<D3><D1@v•h`3>gD9:<>h`h@gDWZ<Cs ���•A²ÈV<>=`IL7Œ<>QK<D=@WZ7:A2j  ®AYA²È©<D=@IN7¦<DQK<>=`WZ7[A

MS7:h`<>~K~zIL7;QP1 �

,

�

�

�

�

��)

*

6 9 8

�

�

�

s¯ARMwMRGZ=†A �

,

TS/K9;9[uCINh@3>uCI 7:ILACWZ7:QKuC=@7;/Kh>s$g>hFAC3

9

jnINxwqK/Kh?3>uC=`1`1UutORuC9:7;M©s2g>h¨~$<>Q2QK< A�Tw/29:9[uRIt14<D=H^`<>q2g>h?QK<DI 9;<>TK<614h@gDWZ<>hDj³, OZ<>3D<D1@g>h@7

INx_qK/2h@GZM]AR1¨BDh4AR1@GZ=@QKuCMSQVACM²7:h¨T2f;O|^@uCM©j

,dMRGZQKqK/KMP14ACQKB>7:uC=4A°OZGZQVA]14MCGC3>x �¯ACQKqVAR/K<>=ŽaŽªy„21@7:MR<>=ŒEHGC=@IJ/K9:A ���²ÈV<>=`IL7S<DQK<>=`WZ7[A

<>h`<D1@g>Q

�

�

��� �

�

�2�

�

*

�

�

B

,




+

�

,




�

�kÎ2j Í��

AC9:ACMS‹�s¦ARTKGZ9�+

,

�

AC3

9

j+~�<DIL<DQKv�gDhJAC3

'

j•MS7:IN<>Q2v•INx_q2/Kh†MReZ3D1@7Ç1@=4ACQKh`3>IN7:h`h@3>7ba

xZhLACIN\K9:7§14‹KqKx2j�‘•gDWC14<D9:<DQ)TKGZh`h@3>‹dB>h@e™OC<>Md<Dh@<614g>QiAz3|uC=‰1pINxwqK/Kh@GCM*QK<>I ACqKQKACM

^@uC=`/K9:gDMCGC1>s¨g>h²<>9;<>WZ<DQKqKv*A­QPXw7;1@GC1@1pILxwqK/Kh`GZMS=4AoeCh@h@3D<>WZ<D3>QK7kj±,ƒ3�1@=4ACQKh`3>IN7:h`h@3>7;xZh

ACIN\K9:7§14‹Kq2xZMÌMw7;h@3>uCILf§14TVA]14xZMzA}=@<DQKqKh@3D<>=p- =`<><DQ�EH„2WZWCOZgDQPXZg>Q2<>M�7:h`IL<D=@<D1@g>~$<>Q�s“TVA

P25



A+- =`<><>Q}EH„KWCWCOZgDQSXS1tA²MC<>=`<>h`3D147;=4uCQPXw‹oINxwqK/Kh@GCM

�

, �

� �®7:9;9œj

�

Ë

�

�

�wË-�ƒ~�<DIL<DQK<D1@7n7:9;9œj

MS7:IN<>QK<6147�GZ9;qVAC9;7€TS/K9:9:uCI•EH„KWZWCOCg>QPXZ<D7:=@<•OC<D1@f;1{^`„2M}•¡ªyAC=4ACQ2WZ<>=Ds�%w14GCQK<•—™˜Z¥Z˜Ÿ› �

+

,

�

�

�

!

�

�

,

�

Ë

�

�

�
���

"

" ��" �

Ë

�

,+�

� � �
�

�

Ê ' �




Ê

Ë

' �

Ë

�

�

Ë

�

�

�

Ë

� ' �{Î2j Î��

ACTKGZ9'ÊÌgDh®ÊVË'AN~�<DIL<DQKv�gDhƒMS7:IN<>QKv•OZ<D3><614vZM•<>WCXPa‡<DWCXY14<614h@3DvZ9:<DWZ<>h®\�GCQS1H^@A0�H9:q•Î2j;—Cj

A]a‡BRs'uC~K=@A$�6j ,®3J<>WCXwh`3><>=`cKh@gDW�MR<>q2OCg>g>=‰1JAN14G™ORuC~K~K7:ACMS~VACQÌA

)

*

�

�('

�

<

MCGZQPOC<>Q_a

B>7;xC1NAC9:M]AC9;IpAR3>3>/2M$j*,®3+AC3>GZQ2GZh•GZ9:qVAR9:GZQ*9;gDOZv

9

g>h

'

INxwqK/Kh@GCM­MCeZ36147¨=`< �V<�327;xZh

ACIN\K9:7§14‹KqKxR1?\$<>qK7;WNTKACh@GZQ29:x•ILxwqKGZQ

&

,

�

���

,

�

A

�

!

�

�

,

�

�

�

�
���

"

" ��" �

Ë

�

,+�

� � � �

�

Ê ' �




Ê ' �

Ë

�

�

�

�

�

Ë

� �{Î2j¡š$�

ACq]^@A2s“ACT2GZ9yÊ�~VuC=@T2GZ9?9:<DTK<D1�AÌ~$<>IN<>Q2<D147yTw/29:9[uRItOZ<D3><D1@vZ~$<>Q�j­,�ORAC9;xZh@3Df:QScKh`g>WÌ7:9;9œj

uC=4ARI IN<>WZILAC=@ACqVuCh@ALIN7[AR1`1ƒIN7:QKq2<>Q

9

~$<>IN<>Q2<D147ŒGZ9:qKAC9:7¯QPXwf:9;1ƒB>h@AR14GZ=`QVuC=@Ap7:WPAR3JA

MCe™OZ<614MR<>3>v²eCh@h@3D<>WZh`3|AC~KuC9;X �

�

�




+

,

�




�

F

�

�

�




&

,

�

�




�

�

<

' �{Î2j ž �

ACTKGZ9¦AC3teCh@h@3D<>WZ3Dg>h`<>MÌApMS7:IN<>Q2<D147ŒGZ9:qKAC9:7

'

g>h•A�~�<DIL<DQK<D1@7¦GZ9;qVAC9:7

'

Ë�ILxwqK/Kh`GZMS=4A

OZGZQKAR14MRGZ3>QVARM$j�ln3><DMSQK<>M¬Arh@3|AR~VuC9;XCGZMSQVACM�MCeZh`3>eZQKT2<D14vw<>Q¬OCg>WC1@<>9:<DQ¬TKGZh`h@3>‹iTS/K9ba

9[uCI†OZ<>3D<D1@vZM•<>h@<614gDQ�sVACTKGC9�A†3|uC=‰1yBDh4AR1@GZ=@QVuRMNMReZ3D1@7€h`3>xZ=`x_qVuRh?ACIN\K9:7§14‹Kq2x]^@A0<>9;1@cKQK7;M$s

A�MCGZQKq2/KMP1UACQKBD7[ANMw7§EH<Ž^`<D3>TK<614vNAN=`< �V<�3_7:xZh°ACIN\K9:7§14‹Kq2xZMSMRAR9�7;h �

�

�

�����

�

�2�

�

*

�

� A

�

�

B

,




&

,

�




�
	

' �{Î2j ¢��

ACTKGZ9 � A•QPXwf:9;1?ILxwqK/Kh`GZM�h@3>uCILANA�MS7:IN<>Q2<D147€GZ9:qVAR9:GZQ�j

,•- =`<><>Q0EH„KWCWCOZgDQSX•g>hŠA?MCGZQ2qK/KMP1UACQ2B>7[A8MCeC3>eC1`147Z7;9;XZ<DQ0qK7:=`<>MP1¯M]AC\$B>h@GC9[AR1€9:<>T2<D14v™OCg

14<Dh@3>7ksVTKGZWCX�AN- =`<><>Q²EH„KWCWCOZgDQSXYh`3><DIL7;Mw9:ACh@h`3>7;Mw/2h8AC9[ACM>^@uR1yEH<>9:TKACh@3DQVuC9;ORA�A�MCGCQKqK/KMZa

1UACQ2B>7[u]18h@3><DIL7;MS9[ACh`h@3>7;MS/Kh8MCeZ3D<>9:f§14gDh@~$<>Q+Mw7;h@3>uCILf§14h`/KM©j

�pµ �pµ � �yÁ8Ã ¹D½NÅ>¼ , ,��?¹D½ �2, Ä'»¦¼302,��¨Ã ¹1, ,��?¹6¿ Æ
, »ŒÁ��+Á���¹6¿

%_3><DIL7;MS9[ACh`h@3>7;MS/Kh4ACQ•A�14=4ARQKh@3DIL7;h@h@3D7:xZh¨gDh®=`< �V<�3_7:xZh°Ipu]14=@7 3_<>9:<DIL<DMC<618‹KWCX²9;<>TK<61®MS7ba

h@3>uCILf§1UACQ27œs³TVAzA �{Î2j Î���7;9:9kj �kÎ2j¤š �tMS7;EH<‡^`<>3>gDh@<DMw~$<>QiAr-0=@<><DQ•EH„2WZWCOZgDQPXw1�Azh`3><DIL7ba

MS9[ACh`h@3>7;MS/Kh �‰—Zj¡¢Cš �Ç‘“ACQY‘•9;<>BUMp1@f:\K/2h@‹YMS7;EH<Ž^`<D3>gDh@h@<D9ŒT2<>9;XC<D1`14<>h`f;1H^`„KM©j

P_—



,ƒTKT2GZ3Cs•T2GZWCX¬A*h`3><>IN7:MS9:ACh@h`3>7:MS/KhYMS7;EH<‡^`<>3Dg>h@<DMC<61�9;<DOZ<D3><614TK<Dh@h@„2M$sFh@3D„KMSh@gDWZ„KQKM

9:<Dh@3°ILgDWJAFMC<>=`<>h`3D14INxwqK/Kh@GCMLTS/K9;9[uCI•EH„KWZWCOCg>QPXZ<D7:QK<DM•A†MReŸOC<D1@MC<>3Dv•<43_\�GCQK<>QKBD7[uC9;7:h`GRa

M]AR1¨1UAR=`1UAR9:ILAC3>x�AR9[ACM>^@uC=@A��

�

,��

� �

�

<

�

!

�

�

� �

�

*-,+�

� ���

A

�

�

*-,+�

� �����

'

�

�

�

�

Ë

�

�

<

�

!

�

�

�

Ë

�

�

*

�

�

�

�

���

�

A

�

�

*

�

�

�

�

���

�

�

� �kÎ2jQP��

ln3D10EH<D9:TVACh`3>QVuR9;ORA2s�Ap1@=4ACQ2h@3>IN7:h`h@3D7:xZh•gDh0=@< �V<43_7:xCh0<>9:<DIL<DM•Q2g>WCX�7:QP14<DWZ=4uC9ŒeZh@h`3><DWZ<6a

MCgDQP1•uC9;9:QVARML<D9:v��

&

,

�

�

& �+�

,

�

F

& �

�

,

�

F

&

�

�

,

�

F

&

�U�

,

�

'

+

,

�

�

+ �+�

,

�

F

+ �

�

,

�

F

+

�

�

,

�

F

+

�U�

,

�

' �kÎ2j¡¥$�

ACTKGC9

+

���

,

�

�

!

�

�

,

�

Ë

�

�

�
���

<

�

� �

Ë

"

" � " �

Ë

�

�

*-,+�

� ���

�

*

�

�

�

�

���

�

�

*�� �

���

� �

�

Ê ' �




Ê

Ë

' �

Ë

� '

&

���

,

�

�

�

,

�

/

A !

�

�

,

�

�

�

�
���

<

�

"

" ��" �

Ë

�

�

*G,+�

� ���

�

*

�

�

�

�

��� �

*�� �

���

�
�

�

Ê ' �




Ê ' �

Ë

�*'

�kÎ2j¡˜$�

g>h��

� 	

<

	

<

j�lnQKQK<DM A•EH<>9:f;=4uCh`QVACMiAC3rAC3r<>9:vCQSXC<CsFTKGZWCXmAC3r7:QP14<DWZ=4uR9:GZMiA

)

* �

.­h`3><>IN7:MS9:ACh@h`3>7:MS/KhLTVAR14uC=@<Dh@<D1@~�<DQiMw7;h@3>uCILf§14TVA]14xZM�AoQPXC<>=@<DWZ\$GZQP1•INxwqKh@3D<>=

h@<DWZf;1@h@gDWZgDOC<>9œj�, - =`<><>Q•EH„KWZWCOCg>QPXwQK<>M•AÌMC<DILgDQSX•\$GC14<DQKB>7:uC9;E{AR9[ACMz<>h`<D14gD=@<+MS7:qKGZ9ba

WZGZ3DGC1@1 �kÍ_j ÎZž��?h@3><DIL7;MS9[ACh`h@3>7;MS/Kh®MS7§EH<Ž^`<>3Dg>h`gD1ƒEH<D9:TVARh@3>QKuC9;ORA2s©A8+

���

,

�

7:QP1@<>WZ=@uC9’^@AC7;~VACQYA

QPXZ<D=@<>WC\�GZQP1ŒEH<>9;1@gD1@<>9:<DM��kA¨E{uC3>7;h �ƒ7:9:9kj �wËRh@3D<>=`7:QP147S\VAC=`B>7:uC9:7;h'qK<>=`7;ORuC9;1H^@AC7:QKACM®<D9;1@cKQKg>h`< �

A�MCe™OZ<614MR<>3>vYAR9[ACMRGC1¨eZ9§147:M��

��
 � "�2

�

Ê ' �




Ê

Ë

' �

Ë

�

� �

6 9 8

�

g>h

�

��
�

"�2

�

Ê ' �




Ê

Ë

' �

Ë

�

� �

6 ' 8

�

Ë

' �{Î2j§— 5$�

INf:W�AC3 &

���

,

�

a“7:QP1@<>WZ=@uC9’^@AC7;~VACQL/KWCXPARQK<>3D<>M+AJEH<>9;1@gD1@<>9:<DM

�

�� "�2

�

Ê ' �




Ê ' �

Ë

�

� �

6 9 8

�

gDh

�

��
�

"�2

�

Ê ' �




Ê ' �

Ë

�

� �

6F' 8

�

' �{Î2j§—Z—(�

AC9:ACMS‹VACM©j� ®A�~�<6OZ<D3><D1H^`„KMÌA²\VuC9§XPuCMSQVACM�A�TS/K9:9:uCItOZ<D3><614v²7:=@uCQPXPuCT2GZ3JOw7:h@3DGZQPXwf;14GR1@1

MC<D3>qK<6147

(�*G,

g>h¨OZgDWZh@v

(

�

*-,

h@3>eCWZ<>7§1|sVACMSMRGZ=°AJQSXC<>=`<>WZ\$GZQP1®EH<D9;1@gD14<D9:<DMpg>\2\�<DQ�AC3DGZM]AR1

A�\VuC9§XPuCM]AR1¨EHGZW|^@uCMNMS7;ORuC9[ARh@3D14ACQK7ks2IN<>9;XC<>M�MR<>3DqKvpgDh8OCg>WZh`3>eZWC<>7¯<>9;<>WZ<61°1@<>h`3>QK<DMYA

132 4

�)(�*G,

�

���

9 6

�

�

�{Î2j§—ŸÍ��

PZÍ



7:9;9œjÉA

1 2 4

�C(

�

*-,

�

� �

' 6

�

�

Ë

+

,

�

<Dh@<614g>Q '

1 2 4

�C(

�

*-,

�

� �

' 6

�

�

&

,

�

<Dh@<614g>Q ' �kÎ_j;—™Î��

EH<>9§14gD1@<>9;<>MSQK<>M©j

…‡=@=@<DWZ/K9:uC=@7;h�Tw/29:9[uRItOZ<D3><D1@voAR9[ACMS3|A]14GZM­<Dh@<614g>Q•147;\K7:MS/Kh@ACQ�IN7:Q2qK7:W‚14AC9[uC9;TVAR1@/KQKM

GZ9;XZACQoMS9:ACh@h`3>7:MS/KhF\VuC9§XPuCM]AR1>sŒIN<>9§XZ<DMz<D3><DMC<D1�A+QPXZ<D=@<DWZ\�GCQS1J7:9:9kjLMR<>3DqK<D1@7yg>hFOZgDWZh@v

~�<D<>h`g>h@7?EH<D9;1@gD14<D9:<DMC<D1•MS7;<>9:gDWZf;1@7:M©j},ƒ3p7:9;XC<>QK<DM­AC3DGZM­A‚=`<>QKq2h@3><D=@<DM$sÇIL<D9;XC<>MS~�<DQ•AC3

<>9;<>MP14=`GZQKGZM•Mw9:ACh@h`3>7;Mw/2h•ILGC3>WPuCh@A�M]ACGC147;MS/Kh>j0‘“ACQKQKACM•GC9;XPARQ}7:QP14<DWZ=4uC9;TVAR1@xp=@<DQKqKh`36a

<>=`<>M©s¯ACTKGZ9¦AC3�ACq2GC1@1ƒMC<>3DqK<D1@7nh@3DeZWZWZ<D9É7:QKq2f;14GR1@1®\VuC9;XZuCMYOCAR9[ACIN7:9§XZ<>Q+IN<>WZILAC=4ARqVuCh@7

14eZ=‰OZgDQSX�IL7:AR1@1ÇB>h@ACMLIN<>WCTVAR1UuR=@GZ3DGC1@1ÇOZg>WCh@v•h@3DeZWZWZ<D9€g>=`MC<D3>TK<614QK<DMYAJMw7;IL<DQK<D1@7€TS/K9ba

9[uCI†OZ<>3D<D1@vZ~�<RjŒ…‡9§XZ<DQKMCGZ=ŠA?ILuCh@GwqK7;M®QPXZ<D=@<DWZ\�GCQS1¯EH<D9;14g614<D9:<>MR<D1¯QK<DI 9;<>TK<61¯Mw7;<>9;g>WZf§14<>Q27œj

…‡9;XC<>QY=@<DQKqKh@3D<>=`=@<F<>WCXp<>WCXwh@3D<>=`c•\$g>9;qVA�A�Î2j§—Zj A_sVuC~K=@uCQ²9[uR1@TVAR1@xJ<>WCXC<>QK<Dh®BDh@vKjn‘“ACQwa

QVACMzGZ9;XZACQ­=`<>QKqKh`3><D=@<>Mr7:hDsÉIL<D9;XC<>MS~�<DQ*<>3²A•MCgD1`E{AŸ^‰1UA�Ow7;h@<>9;MC<DqKg>h�MR<DOZ<D=@<DqK7:M©jÌªy7ba

3>GZQPXCGZh¦MR<>3>q2<D147_h@3DeZW®14AC=`1@GZIpuRQSXCGZMS~VACQ†A°MR<>3DqK<D1@72h@3DeZWƒ<DWCXZgD=`1@<>9:Itc†OZgDWZh@v®h@3DeZWZ<>MR<D1

<>=`<>qKINg>QPXZ<D3Cs_ILf;W•~K7:3DGZQPXZGZhnILuChnh`3>eZWC14AC=`1@GZILuCQPXZGZMS~$xZ9K7:Q2qK/K9;ORA®1@<D1@h@3>vC9:<>WC<>hnOZgDWZh@v

h@3DeZWZ<>MSTK<D3Š^`/21@TVAR14/2QKM©j¦,ƒ3“7:9§XZ<DQ†=`<>QKqKh`3><D=@<>M E{uC3D7:h`1@<>=`<“MR<DOC<>=`1>sZ1UAC=‰1UAC9;IpAR3ÉM]ACGC147;MS/Kh

g>h®7:QP14<DWZ=4uC9;TVAR1@xJ1UAC=‰14GZILuCQPXZGZM]AR1°7;h>j?,�M]ACGC147;MS/Kh>sV7;QS1@<>WZ=@uC9:TKAR14x•g>hƒANMR<DOC<>=`1•=@<>Q2q_a

h@3D<>=@<DM0h@3D<>IN7:MS9[ACh`h@3D7:MS/Kh�OZ<D3><614g>h`7w1@/K9[A™^`qKGZQKh@uCWPAC7]O_7;h@3DGZQPX_9:ACW¦^`xZ9C7;h@IN<>=‰14<>M©jŠ,�Î2j§—Zj¡~€s

g>h BCs¯uR~K=4uCMRGZQÌ9[uR1@TVAR1@x�<>WCXC<>QK<Dh†GC9:qVAC9:ACMSM]AC9ŒTKAR1UuC=`GZ9;1ƒ=@<DQKqKh@3D<>=`<>MzAC3>GCQw~KACQÌ<>WCXw7:M

<>qKq27:WF7:h@IN<>=‰14<614<D1`1“MRA]14<>WCxZ=@7:uC~VA0h@<DI.h@GZ=`GZ9:TVA]14xZMJ~$<CjÉl³3D<>MR<D1¨\Kh`3><D/KqKxt7;Q214<DWZ=4uR9:TVA]a

14xZQKACM†T2f;O|^@uCM©jÉln3><DMtQK<DI"M]ACGR147:MS/Kh@ACM©sZg>hÉuC9;14AC9[uC~KACQ†Q2<>I�9:gD1@<>3D7:M ~VuC=`IL<D9;XFMC<D3>qK<6147

g>hnOZgDW h@3>eCWZ<D1“eZh`h@3><DMCeC1@v†MS9:ACh@h`3>7:MS/Kh³\VuR9;XPA•~$<>Q2Qw„2M$j³lnWCX†ˆ 3•MR<>3>q2<D147©h`3>eZWZWC<>9K7;QKqKf§a

14GC1`1ƒMS9:ACh@h`3>7:MS/Khƒ\VuC9;XZuCM²147;\K7:MS/Kh@ACQ•OCg>WZ<Dh0h@GZMYMS7:IN<>QK<6147Šh@3DeZWZ=@<FOZ<D3><D1@QK<>M©j ln~K~$<>Q

AJ14<>MS7;QS1@<D1@~�<DQ•TVARh@GZQK9;xPACMLAC307:QP1@<>WZ=@uC9:TVA]14xJ=`<>QKqKh`3><D=@<>MSTK<D3Cj?,®3>GZQS~VARQ�A�h4AR=@MCGCMCGZQ

7:9;9œj Adh@3D<>QKQPXZ<D3>vZQ"9:g614=@<‡^`e™OZv¬qK7§•€=@ACMCBD7:xdh`3><DIL7;Mw9:ACh@h`3>7;Mw/2h�ˆVWCXC<>9:<DIJ~$<DOZg614<D9:<*<>hŽa

<D1@g>Q¬AoT2<>9;Xw3D<D1�IN<>WROCuR9;14GC3>7:M©j), qK7§•€=@ACMCBD7:xZhN\�GCQS1@GZM]AR1L<>9;14AC9[uR9:x}MS9[ACh`h@3D7:MS/Kh�\VuŸa

9;XZuCM©sJA)qK7§•€=@ACMCBD7:x)WZ<DGZIN<D14=`7[A•<>9:INg>9;<D1@g>QK<DMmIN<>WCEH<D9:<D9:vw<>Qm1@<D1@h@3>vC9:<>WC<>h}7:=@uCQPXw~VACQ

1Uu|OZGC3>TVAR1@QVACM+ALq27;•�=4ACMRB>7:xCh®\$GZQP14GZMS=`xZ9œj �‡WRXYIpuC=°uC9§1UAC9:uC~VACQY7;h®9;<>TK<614h@gDWZ<>h®~VuC=`IL< a

9;Xw7:MYMR<>3>q2<D147ba¨gDhƒOZgDWZh@3DeZWZ<D1 eCh@h@3D<>MReC14vYqK7§•€=@ACMP14f;OY\KuC9;XZuR1ƒ14AC9[uC9;QK7œs©ARIL7¯<>WRX‚ApM]ACG]a

147;Mw/2h°=`<>QKq2h@3><D=@<DMw=`<8^`<D9:9:<DIL3DvJ14/K9:AŸ^`qKGZQ2h4uCWKj

,ƒ3•uC9;14AC9:/KQ2MzOw7:3Dh@WPuR9;1•=@<DQKqKh`3><>=`<>MR<>Qi<>3610^`xC9¨h@3><DIL9;g>9§14<D1@TK<D1H^`„KM©j�, Î2j§—Zj¤~�s“g>h

BCs€uC~K=4uRMCGZQ•9[uR1@TVAR14xNTS/K9:9:uCItOC<>3><614vZMY<Dh@<D1@g>Q}<DWCX+GZ9;XZACQ•1@7:\K7;Mw/2h®\VuR9;XPA_s€ACIN<>9§X²<>WRX

IL<DWPACqKGR1@1FMC<D3>qK<6147yh`3>eZWCWZ<>9³7:Q2qK/K9“A+~KAC9³GZ9:qVAR9:GZQ�s¯gDh†QK<DI
1UAC9:uC9’^@A�<D9yAYqK7;•�=4ARMS1@f;O

\�GCQS1@GC1 �kA8~�sZuC~2=4uCQtA°h`3><>Q2QSXC<>3DvC1|swA8BCsZuR~K=4uCQtA°h@AC=@MRGZM]AR1*� sC<DWCX?^`xZ9PIL<DWZTVAR14uC=@GC3>GC1`1

h@3DeZWZWZ<D9ƒ1Uu|OZGC3>7:M)A­Mw7;IL<DQK<D1@7“^`GZ~K~iGZ9;qVAC9;GZQ�j«‘•7;h@h@3>A|OZ<>=`v_q2g>h+Mw9:ACh@h`3>7;Mw/2h4ACQiQK<DI

9:<DTK<D1@h@g>WC<>h>j“‘•7;h@h@3>A|OZ<>=`v_q2g>hƒBDh4ACMYA•MS9[ACh`h@3D7:MS/Kh4ARQ•QS/K9;9'ILgD=`14gDMSc•qK7§•€=@ACMP14f§O�\VuC9§XPuCM

PCÎ



<>h`<D1@g>Q²9:<DTK<D1@h@gDWZ<>hDsKIL<D9;XC<>M•<>9§1UAC9:uC9’^@uCM†AtqK7§•€=@ACMP14f§O�\�GCQS1@GZM]AR1|swg>hyGZQKQVACQNOw7:h@h`3|AREH<D9:g

7:Q2qK/K9:QKACML<D9'7:h`ILg61|j

ln3><>MSQK<DM A�q27;•�=4ACMP14f§Od\KuC9;XZuCMSQVACM)A•^@uC=`/K9:gDM]uR1²‹KWCX)h@3|uRILf§14TVAR1H^`/KM•Mw7ksƒTVA�A

-0=@<><DQ)EH„KWZWCOCg>QPX �kÍ_j¤š �LqK7§•€=@ACMP14f;O�=`g>h`3>gD1+A �{Î2j¡˜$�NMS7;EH<‡^`<>3Dg>h@~$<}~$<>TK<D9;XZ<61@1@<>h@f§1{^`„KM©j

,ƒ3

�

Ê ' � �Fg>hNA

�

ÊVË ' �SË-�t7:9:9kj­A

�

Ê ' �wË-�J\�GZQP1@GZM]AR1•A

�

Ê

�

' �

�

�tqK7§•€=@ACMP14f;Oo\�GCQS1@GZQ•uR1

eZh`h@3><DMCeC1@vp\VuR9;XPuRMpTKGZh`h@3>AC7

"

�

Ê ' �




Ê

Ë

' �

Ë

�

�

"

�

Ê ' �




Ê

�

' �

�

�

F

"

�

Ê

�

' �

�




Ê

Ë

' �

Ë

�*'4g>h

"

�

Ê ' �




Ê ' �

Ë

�

�

"

�

Ê ' �




Ê

�

' �

�

�

F

"

�

Ê

�

' �

�




Ê ' �

Ë

� �{Î2j§—|š �

INx_qKGCQ�Apq27;•�=4ACMP14f§O²\$GZQP1•<>9;vC1@1@7¯g>hƒ/_1UuCQK7Š=@gDh@3D<>MS=@<�~$GZQP14TVA]14xZM©j �•7;OC<>9ÉA

�

Ê

�

' �

�

�

qK7§•€=@ACMP14f;O�\�GCQS1†=@eCWZ3>f§14<D1`1|sŒA+QPXC<>=@<DWZ\$GZQP1JEH<>9§14gD1@<>9;<>MÌAYqK7;•�=4ACMRB>7;x•<D9:vC1`147ng>hF/214uCQK7

h@3>ACM]ACh@3DGZMS=4A�EH„KWZWZ<6149;<>QKQKg0ORuC9;QVACMp<DWCXwIpuRh`14xC9 �É, +

���

,

�

a <>MS=@<

�

��:"

�

Ê ' �




Ê

�

' �

�

�

� �

6 9 8

�

gDh

�

��
�

"

�

Ê

�

' �

�




Ê

Ë

' �

Ë

�

� �

6F' 8

�

Ë

' �{Î2j§—Ÿž��

g>h°AC3 &

���

,

�

a <>MS=@<

�

�� "

�

Ê ' �




Ê

�

' �

�

�

� �

6 9 8

�

g>h

��
 �
�

"

�

Ê

�

' �

�




Ê ' �

Ë

�

� �

6F' 8

�

� �{Î2j§—™¢$�

,

+

���

,

�

�

!

�

�

,

�wË

�

�

�
���

�

� �

Ë

"

" � " �

Ë

�

*

A��

���

�

�

���

�

�

�

�

�

���

�

�

D

�

�

�

Ê ' �




Ê

�

' �

�

�

#

�C(�*-,

'

(�.)0

6��
�

�

�

Ê

�

' �

�




Ê

Ë

' �

Ë

�*'

&

���

,

�

�

A

!

�

�

,

�

�

�

�
���

�

"

" � " �

Ë

�

*

A
�

�	�

�

�

�
�

�

�

�

�

�

�

�

�

D

�

�

�

Ê ' �




Ê

�

' �

�

�

#

�)(+*-,

'

(/.)0

6��
�

�

�

Ê

�

' �

�




Ê ' �

Ë

�

�kÎ_j;—JP �

QPXZ<D=@<>WC\�GZQP1 7;QS1@<>WZ=@uC9:GCMRA]1®\$<>q27:WpEH„KWCWZ<D1@9:<>QS„K9Œ9:<DTK<D1ƒ<>9;OCg>WZ<D3>QK7kj0, �kÎ_j ˜$� a‡~$<>9;7 
0=`GRa

QK<DBUMC<>=†qK<>9§1UA2sŠACT2GZWCXÌuC9§1UAC9:uC~VACQ}7;h>s¯<>9§14cKQ27:M‚AR3 �Pa‡~$xZ9 �SË’a‡~$<NIN<>Q2v•qK7;=@<DMS1F\VuR9;XPuRM

^@uC=`/K9:gDMRAR7RIN7[AR1`1n•¤ª?AC=@ACQKWZ<D=>s/%w1@GZQK<�—™˜Z¥C˜]›ks_•��ZAC9:AC~�<D=`1>sVª?AC=@ACQKWZ<D=>s�%w1@GZQK<•—™˜Z˜25]›ks_•¤ª?A]a

=4ARQKWZ<>=Ds��ZAC9:AC~�<D=`1>s�%w14GCQK<•—™˜Z˜ZÎR›kjnlnWCXC<>QK<Dh®E{AC9:ACM]AR1?EH<>9§14g614<>9;<>36OZ<FAC3D18M]AC\S^`/KM©s$T2GZWCX

+

���

,

�

�

A"!

�

A

<

�

,

�

#

�)(�*G,

'

(/.)0

6��

/

&

� �

Ë

�

,

�

Ë

�

�

*

�

A

>

ALK�B ��

�

K

=

B �

=

D

�

>

ALK

=

B �

=

�

K

�

B ��

�

D D

�

*-,7�

������

�

*

�

�

��

�

���

�

�

* � �

���

'

&

���

,

�

�

F

!

�

A

<

�

,

�

#

�)(+*-,

'

(/.C0

67�

/

�

�

�

,

�

�

�

*

�

A

>

AQK�B ��

�

K

=

B �

=

D

�

>

AQK

=

B �

=

�

K�B ��

�

D D

�

*-,+�

������

�

*

�

�

��

�

��� �

* � �

���

'

�kÎ2j§—™¥$�

PRš



ACTKGZ9

9

2YAR3‚„214MReZ3>gDh@<DM)14<>9 ^`<>h�h`3|uCILA*AC3‚<DWCXZ<DQK<>h²E{AC9:ACMCGCQ�s

)

��gDh

)

�wË?A �kÎ2j§—Ÿž��•g>h

�kÎ2j§—™¢$�8QPXZ<>=`<>WZ\$GZQP1F<>WCXC<>QK9;<D1@<>M‚IN<>WZGC9:qVuCh@AC7œj®,

	

^`<D9:<>MR<D10<D9:TVARWCXS14/KM�AC3

)

�

�

g>h A

)

�wË

�

MS7;EH<‡^`<>3>gDh@<DMw~$vZ9ŠA•=@e™Ow7:qKh`g>W•MC<Dq2OZgDg>=`1>j

,ƒ3­<DWCX q27;•�=4ACMP14f§O¬\$GZQP14GC1•1UAC=‰1UAC9;IpAC3Dx�\KuC9;XZAdAd9;<>WZ<DWCXwh@3><D=@cK~2~�q27;•�=4ACMRB>7:xCh

9:<DTK<D1@vZh@gDWKjÉ, MCGZIN\K9:7;M]uC9;14AC~K~JqK7§•€=@ACMP14f§OJ\VuC9§XPuCM†14eZ~K~2h@3>eC=“Ow7:h`h@3>AR14gD=@QK<DMLA qK7§•€=@ACMZa

14f§O�\$GZQP14TKGZ3Rj“l³3D<>MR<D10A�MReŸOC<D1@MC<>3DvY-0=@<><DQ+EH„2WZWCOZgDQPXYf:=H^@AJ9;< �

�

>

�

Ê ' �




Ê

Ë

' �

Ë

�

�

�

�

�

Ê ' �




Ê

�

' �

�

� �

�

�

Ê

�

' �

�




Ê

Ë

' �

Ë

�

�

�

#

�)(+*-,

'

(/.)0

6C�

F

�

2

#

�)(�*G,

'

(

2�� �

2

�

�)(

2 '

(

Ë

2

�

#

�C(

Ë

2

'

(/.C0

67�

	

'

�kÎ_j;—™˜��

ACTKGZ9

(+*-,

g>h

(/.)0

6w^`<D9:eZ9;7VAC3DGZM]AR1ÇAFh`3>eZWZ<DMC<61|sVACIN7:MtAC9[A]1@1“A†\KuC9;XZAF<D9:h@vFh@3>ACM]ACh@3>At<>9;g>=`7

7:9;9œj°AC3t/_14GZ9;h@xph`3|ACM]ACh`3|A�<D9:TVACWRX™^@ApApqK7;•�=4ARMS1@f;OY\$GZQP14GC1>s

(

2•gDh

(

Ë

2

^`<>9:eC9:7:MpAC3>GCMRA]10A

h@3DeZWZ<>MR<D1>sKACIN<>9§XZ<>MJAC9[AR1`1“AF\KuC9;XZA 	6Tw/2=@M]AC7 	?MR<>3>q2v_qKQ2<>MNg>h³OZg>WC3>vwqKQK<>M©s
�

2

�

�C(

2 '

(

Ë

2

�

\�<DqK7:W­A�- =`<><>Q)EH„2WZWCOZgDQPX¬<>IN<‚\VuC9§XPACh`3|ACM]ACh`3‚IN<>QP14gDQmA �œÍ_j¡ÎPž��L7;9:9kj �œÍwj Î2— �Nh@3 a

<>=`7:QP1ƒh`3|uCINf;1@GC1@1°gD=`14gDMCg61Ç^`<>9;eZ9:7kj?, qK7§•€=@ACMP14f§O²\�GCQS1@GZQ�MR<>3DqKv_q2v²g>h®OCg>WZ3Dv_q2v�\VuC9§XPA

TS/K=@MRGZM•QK<>I ILuCh@GZMtIL7;QS1“AN• ‘“AR1@14A™XCs

”

7:=`3>~VA2sK•°GZh`<>QK–POw7:h‰1t—|˜Z˜CšR›ba‡~KACQL~$<DOC<>3D<D14<61@1

qK7;•�=4ARMS1@f;Oƒ\�<D=@7:GwqK7;Mw/2h�\VuC9§XPuCM•gDhŠAC3�&?h@3D<>=@7;QP147SeZh@h`3><DWZ3>gDh¦AC3³eZh`h@3D<>h¦9;<>TK<614h`g>WZ<DhŒ7;9;XZ<DQ

\VuC9§XPuC=@A®OZGZQKAR14MRGZ3>7;M$j¦,d3|uR=@x]^`<D9:~$<>Q•uC9;9:x°Mw7§EH<Ž^`<D3>g>h‰1n<D•�<>MP1@f;O†qK7;•�=4ACMP1@f;O†uC9:9:ACQKqKxCQVACM

7:h¨QK<6OZ<D3>TK<61{^`„KM��

�

#

�)(+*-,

'

(/.)0

6��

�$#

�C(�*-,

'

(�.)0

6��

F

�

2

#

�C(�*-,

'

(

2��
�

2

�

�C(

2:'

(

Ë

2

�

#

�)(

Ë

2

'

(/.)0

6��*' �kÎ_j Í25��

ACIN7;OZ<D9ZA?14=@ACQKh`3>IN7:h@h`3>7;xZh�g>h¯=`< �V<DMwh`3>7;xZh¯IpuR1@=@7 3•<D9:<>IN<>MƒA?MCe™OZ<614MR<>3>vƒ=@e™Ow7:q0EHGZ=@ILuC=@A

TKGZ3DTVAR14xCM �

+

���

,

�

�

A !

�

A

<

�

,

�

�

#

�C(�*-,

'

(�.)0

6��

/

&

� �

Ë

�

,

�

Ë

�

�

*

�

A

>

ALK�B ��

�

K

=

B �

=

D

�

>

ALK

=

B �

=

�

K

�

B ��

�

D D

�

*-,+�

������

�

*

�

�

��

�

���

�

�

* � �

���

'

&

���

,

�

�

F

!

�

A

<

�

,

�

�

#

�)(+*-,

'

(/.)0

6��

/

�

�

�

,

�

�

�

*

�

A

>

ALK�B ��

�

K

=

B �

=

D

�

>

ALK

=

B �

=

�

K�B ��

�

D D

�

*-,+�

������

�

*

�

�

��

�

��� �

*�� �

���

�

�{Î2j Íw—(�

�

eZ~K~oq27;•�=4ACMP14f§O�\$GZQP1�#

�

' � � � ' #

�

<>h`<D14gDQ­AYTK<>9§Xw3><D1F~$GZQPXZGZ9;/K9;14AC~K~�j•lnWCX �Pa‡~$xZ9

7:QKq2/K9:x�\VuR9;XPA•<>9 ^`/214TKAR18<>9;vZh@3DeZ= #�� a‡~$<CsKILAŸ^`q9#:4‡a‡~$<Cs2OCg>WZ„29 �SË¡a ~�<Rj³,�q27:=@<DMP18\VuC9;XZuCQ

14‹K9“ORACQKQVACMr7:QKq27:=@<DMP1J\VuC9§XPuCM �®gDh8)²MCeZ3DeC1@1>s“IN<>9§XZ<DMr14G™ORuC~K~27yqK7§•€=@ACMP14f;Oz\$GZQP14GZM

PZž



‹21@~VAC<Ž^‰1@g>h`gDOZ<D9�gD=@QK<DMJ<>9 �:a ~�vZ9 )>a ~�<?ORACWRX�A•E{AC9[ARMCGZQ�ORAC9:x0\KAR1@1@GZWPuCh`GZMSMRAR9œsCORACWCXt<>3D<>M

MCGCIJ~K7:QKuCB>7;x]^@u|OCAR9œjÉln3D<>MC<61•A•\VuC9§XPuCM]AR1°uR9;1UAR9[uCQKGCh4ACQ²A

�

>

�

Ê ' �




Ê

Ë

' �

Ë

�

�

�

� B 4

�

�

�

Ê ' �




Ê ��' � � � �

�

�

Ê 4*' ��4




Ê

Ë

' �

Ë

�

�

�

�

2

#

�)(

� 	 � '

(

2�� �

2

�

�C(

2 '

(

Ë

2

�

#

�C(

Ë

2

'

(

4 	 � �5�

	

�{Î2j ÍZÍ��

-0=@<><DQrEH„KWCWCOZgDQSXÌOC<>h@3D7“ˆKWCXZ<D9:<>It~�<RsÉACTKGC9 � 2

�)(

2 '

(

Ë

2

�07:h@INgD1†AC3 �:a‡<61

(

h`3>eZW�AC9[AR1`1

<>9;TVACWCXCx•7:9:9kjÉAC3 )Da‡~$<

(

Ë$h`3>eZWLAC9[A]1@1¨gD=@MC<D3>vL\VuC9;XZA�IL<DQS1@g>Q+h@3>uCILf§14GC1`1®- =`<><DQ+EH„KWCWRa

OZgDQPXZjÇªy<DOC<>3><61@OC<�A

�

#

��4

�)(

� 	 ��'

(

4 	 � � '�� �

�

�

2

#

�C(

� 	 � '

(

2 � �

2

�

�)(

2 '

(

Ë

2

�

#

�)(

Ë

2

'

(

4�	 � � � �{Î2j ÍCÎ$�

^`<>9;eZ9:gDh`1>s0ACTKGZ9 A•qK7[ARWZGZQVuC9;7:hp14ACWZGZM �

�

#

� �

�)(

� 	 ��'

(

4�	 �
�

'�� �,�YA �{Î2j Í25$��<>WCXC<>QK9;<D1@~�<DQ

~$<DOZ<D3><614<D1`1°qK7;•�=4ACMRB>7;xZh?uC9;9[ACQ2qKxZMYjÉ‘•gDWZ„K9�At1@=4ACQ2h@3>IN7:h`h@3D7:xZh?gDh¨=@< �V<>MSh@3D7:xZh¨ILuR1@=@7 3

<>9;<>IN<>M

+

���

,

�

�

A"!

�

��4

�

A

<

�

,

���

�

#

��4

�C(�*-,

B � '

(/.C0

6 B 4 �

/

&

� �

Ë

�

,

�

Ë

�

�

*

�

A

>

ALK�B ��

�

K

�

B �

�

D

�

>

ALK

�

B �

�

�

K

�

B ��

�

D D

�

E

�	�

G

�

�

�

E

�

�

G

�

�

�

�

�

E

�

�

�

'

&

���

,

�

�

F

!

�

��4

�

A

<

�

,

���

�

#

��4

�)(+*-,

B � '

(�.)0

6 B 43�

/

�

�

�

,

�

�

�

*

�

A

>

AQK�B ��

�

K

�

B �

�

D

�

>

AQK

�

B �

�

�

K

�

B ��

�

D D

�

E

���

G

�

�

�

*

�

�

G

�

�

�

�

E

�

�

�
�

�kÎ2j ÍRš �

AC9:ACMS=4A†T2GZ3>TVA]14xZM©j³ln30AJMS7;EH<‡^`<>3>gDh¨A†1@=4ACQKh`3>IN7:h`h@3>7;xZh?gDh?=@< �V<>MSh@3D7:xZh¨ILuR1@=@7 3N<D9:<DIL<DM

9:<DWPuC9§1UAC9:uCQKGZh@AC~K~pMS7§EH<Ž^`<>3Dg>h`<tA•qK7;•�=4ARMCB>7;x�WZ<>GCIL<614=@7:AC7€<D9:INg>9;<D14<ƒMC<>=`<D1@<>7¯MCeZ3DeC1@1>j

, MReŸOC<D1@MC<>3Dv•=`g>h`3>~$<>Q}QKgDTVuCQPX�IN<>3DGZh@3DMCGZ\27:MS/KhƒOC<>3><614v²\$g>9;qVuCQ�MR<>=`<>h@3614„K9¦IJ/_a

1UA]1{^`/KML~�<FA�qK7;•�=4ARMS1@f;Op\VuC9;XZuCMpQ2g>TVuCQPXYTVA]1UuCh@uR1|j

�Lµ��²µ · ¸²¹ º}»É¼ ½J¾y¹6¿ Â†½†Â �ÇÄŠ¼ Á?ºÌÁ¨½NÄ �2,'ÂF½


07:h`3|uCINf;1@GC1@1@/KMd<DWCXiOZg>WR14<>9;<>QmTKGZh@h`3>‹ OC<>3><614v)BDh@vdOC<>3D<D14vCMCg>\$<>h`h@gDWZgD1z\$GZQP14h@3D<>=`c

h@3D<>QKQPXC<>3>vJ^`<>9;<>QK9;gD1@g>~$<>Q�7;9:9kj¨<>WCX•IL<DWC14eC=`1°MCg614qK7;IL<DQK3>7;xZhƒBDh@vYAC9:ACMS‹•OZ<D3><614vZ=`<9�{9;q�j

Î2j¡Î2j¡uC~K=4A��6j­, WZ<DGZIL<614=`7[A‚IN7:QKqKMRgD1•<Dh@<D1@~�<DQdGZ9§XPACQ€s“T2GZWCX�A}~VAC9¨GC9:qVAC9;GZQ­~$<Ž^`e™OZv

<>9;<>MP14=`GZQ�A�E{AC9:ACMCGZQrOCAR9:x‚MS9[ARh@h@3D7:MS/Kh�\VA]1@14GCWPuCh@GCMwM]AC9ÇQK<>I 14/Kq­Ow7;h@h@3>AR14gD=@QK78A‚~KAC9

PC¢



0.5

1

1.5

2

2.5

3

3.5

4

4.5

1 1.5 2 2.5 3 3.5 4 4.5 5
Fermi hullamhossz

A G(k) konduktancia  2e^2/h egysegekben

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

1 1.5 2 2.5 3 3.5 4 4.5 5
Fermi hullamhossz k

A G(k) konduktancia 2e^2/h egysegekben

Î2j¡Î2jKuC~2=4A���� �������
/2# '��$��
�� � �;"��!�8���,#��I��� J���S4S4��/��&-�/�� ���

�

�

��S4-1#
/�S������ ���K@CB	� /�S4�
�������

5

#
6 ��S4- #��������&-�����6������ ��
���
I)+?�LNB WY��S4�
>�
��

5

#(6�?��

5

#
>������ ���!�('��	�C���I��
�� #
��>�S���������� /2#

�����1?

P0P



GZ9;qVAC9:=@A2jŠ,mh`3>GZMPORuCQPXZGZhyh@3><DIL7;MS9[ACh`h@3>7;MS/KhÇ<D9:INg>9;<D1 ��Ow7:h`h@3>AR14gD=@vt\KuC9;XZuCM�TK7[uRQSXZuC~VACQ

��AC3D1�^`xZh`GZ9’^@A2sPT2GZWCX�QK7;QKB>h³=`< �V<�327;xKswg>h“IL7;QKqK<>Q8&

,

�

Ipu]14=@7 3J<D9:<DI.<>9;1@cKQK7;M$jŒ, �kÎ2j¡¢$�

<>WRXZ<>Q29:<D1®h@3D<>=`7:QP1®AC3 7:9;XC<>Q+=@<DQKqKh@3D<>=`<>MYMCGZQ2qK/KMP1UACQ2B>7[u™^@uCQVACM²IN<>WNMC<D9:9'<>WRXZ<>3DQK7:<†AC3

7:q2<|uC9;7:h?MRgD14q27:IN<>QK3D7:xZh¨BDh@v �

�

��� �

�

� �

�

�

� OC<>3D<D14vCMCg>\$<>h`h@gDWZgDOC<>9œs�ACTKGZ9�� AC3FACqKGR1@1

���‚ÈV<>=`IL7V<DQK<>=`WZ7[uCQKuC9V1UAC9:uC9:TVA]14x QPX_f;9;1“B>h@AR14GC=@QVuCM•h`3|uCILA2jÉ,®IL7;QS1yAC3É^`xZ9©9[uR1@TVAR1@xtA

Î2j¡Î2j•uR~K=4uCQ€s�QK<DI <D3�ApTK<D9;Xw3><61|s€AC3t7;qK<|uC9;7:h89:gD\�BDh@vZM+QKgDIL7;9:<>WN9:<FORACQKQVACM 	DMRGZ\PORAU	Rj

,ƒ307;qK<|uR9:7:h‰14xZ9©ORAC9:x�<D9;1@g>=@gDh@<DMC<D1°14<D=@INg>h`3><D1@<>h`<>Q‚A�QK<DI�3>gD=@x•=@< �V<43_7;xNGCMCGZ3D3|A2sVIN<>9§X

A�qK7;•�=4ARMCB>7;x®^`<>9;<>QK9;gD14gD=@< /214AC9œj

,i\�GZQP1@h@3><D=@cLh@3><DQKQPXZ<D3>g>h¨<Dh@<614g>QpAF=`< �V<�3_7:xC1³<DWZ3|ACMP1@/K9©IL<DWZTVAR14uC=@GZ3DTVAR1H^`/KMtgDhyA

EH<>9;9:gD\�v•14ACWZGZM]AR1³A0qK7§•€=@ACMCBD7:x0h`3><>INh@3DeZWZgD~�vZ9©7;hng>=`1@g>MR<>9:T2<D1{^`„2M$jn,®38<>WZ3>ACMP1Ç=`< �V<�3_7:xZh

ILuR14=`7 3p<>9:<DIL<DM�A�MCe™OC<D14MR<>3DvYAC9[ACMS‹VARM �

&

,

�

�

A

�

,+�

�

�

�

�

�

�

�

�

�

<

�

!

�

�

,

�

�

�

*

�

�

�

K���K

=

� �

*

�

�

�

K���K

=

�

#

<

A

#

�

� C

�

Ê

�

' �

�




Ê

�

' �

�

�

'

�{Î2j ÍZž��

ACTKGC9'AJ147:h`3D14A•MRgD1@qK7:IN<>QK3D7:xZh¨OC<>3><614vLB>h@vN<>WC3|ACMP1ƒ- =`<><DQ+EH„KWCWCOZgDQSXC< �

�
C

�

Ê ' �




Ê

Ë

' �

Ë

�

�

�

,

�

,+�

� �

�

, �

�SË �

�

!��

,

�

*

�

�

�

K���K

�

�-� �{Î2j ÍC¢$�

lnQKQK<DM«g>=`1@g>MR<dA¬h@3D<>QKQPXC<>3>gDh­TK<D9;XZgDQ MS7:h`3|uCINf;1`ORAdqK7;OC<>=`WZ<>QKhzh@GC=`1Ì<>=`<>qKINg>QPXC<>3Cs

IN<>9;XC<D1³=`<>WZ/K9:AC=@7;3|uC9;QK72MR<>9;9œsP/KWCXZACQS‹KWCXNIN7:QP1“ACTKGZWRX�AC361?AC3 �Ž—Zj�Pw—(�‡a ~�<DQ•1@<D1`14„KM�7;9:9œjŠA

• �yh@<>=‰147ks/%_3|uC9;M]A2s_‘“AR1`1UA|X}—™˜C˜Z¥]›$\K/K~29:7:M]uCBD7:xZ~KACQJ1UuC=`WCXPAR9’^`/KM©swAFh`3|AC~KACqY-0=@<><DQLEH„KWCWRa

OZgDQPXY9:<DOCGZQVuCh@u|OCAR9 �

�

�
C

�

Ê

�

' �

�




Ê

�

' �

�

�

�

4

2��

�

	

�

�

�
C

�

Ê

�

F

� ' �

�




Ê

�

' �

�

�

F

<

/

%

�

�

� ���

	

' �{Î2j Í0P��

ACTKGC9

%

�

�

Ê �8A �°<>/KILACQYEH„KWZWCOCg>QPXZjyÈV<>9:TKACh@3DQVuC9;ORA�A �kÎ2jQP��yMS7;EH<‡^`<>3Dg>h`1>s©IL<DWZTVAR14uC=@GZ3 a

TVAR1H^`/KM²AC30<DWZ3|ARMS1�&

���

,

�

<>9:<DIL<DMC<61:�

&

���

,

�

�

!

�
�

*-,

�

=

���

�

*

�

�

=

���

/

�

�

�

,

�

�

�

*

�

�

�

K���K

=

�
�

*

�

�

�

K���K

=

�

�

* � �

���

#

<

A

#

�

�
C

�

Ê

�

' �

�




Ê

�

' �

�

�

�

�{Î2j ÍC¥$�

,�EH<D9:9;g>\$v°14ACWZGZM]AR1Œ7:QP14<D=@\K=`<D14uC9:TVA]1{^`/KM ‹KWCXF7;h>sCIN7:QP1¦AƒMS„K9:eCQw~$eZ3Dv•qK7;•�=4ARMS1@f;O \VuR9;XPuRM

^@uC=`/K9:gDMRAR7;1|j �ŒgD9:qVuR/K9€<DWCX�� Ê '

)

� �‡a ~�<DQ

13254

�)(+*-,

�

�

9 6'8

�

�Nh@3>eCWZWZ<>9�7:QKq2f;14GR1@1“\VuC9§XPAJA

�HÊ

�

' �

�

�Š\�GZQP1@GC1




Ê A•Ê

�




Owf:h@h`3>7;QS1@<>hngDh




�

�

A

)

�




F

&

�

EH„KWZWCvZ9:<DWZ<>hŒ7:=4uRQSXw~VARQ�IL<DWC14<61@1

‹21t~�<6EH/21UuCh@A�/214uCQ­g>=`7y<D9œsÉARTKGZ9�&�AC3L„214MReZ3>gDh@<DMoh@3>uCILA‚A•E{AC9:ACMCGZQ€j•,®3p‹21J1@<>9 ^`<>h

TKGZh`h@3>A��

"

�

Ê '

)

�




Ê

�

' �

�

�

�

�




Ê A­Ê

�




�

F �




�

�

A

)

�




F

&

�

�

�

�

�
���

'

PC¥



c

a

b

Î2j¤šKj€uR~K=4A��

�

7;\K7:MS/Kh®qK7;•�=4ACMP1@f;OY\VuC9§XPuCM©j ���Éln9:h`v_q29:<>WC<>hƒ\KuC9;XZuCM©s€IN<>9;XC<>MY<>9;g>=`7:MY7:9;9œj

<>9;TVACWCX|^@uCM†A•qK7;•�=4ARMS1@f;OF\$GZQP14h@3D<>=`cLh`3><>Q2QSXC<>3Dv_qKgDh`1>j7���Vln9:h`v_qK9;<>WZ<DhÉ\VuC9§XPuCM©sPIN<>9§XZ<>M

<>9;g>=@7;M•7:9:9kjŒ<D9:TVARWCX|^@uCMpA†B>h@‹2B>h@GR13�HqK7;•�=4ARMS1@f;O•\$GZQP14GC1 �6j����$,ƒ3•<D9:h`v_qK9;<>WZ<Dhy\VuR9;XPAJgDh¨A

qK7;•�=4ARMS1@f;OL\�GCQS1@GZM�MReZ3>eC1`1°G_qVAŸa Ow7:h`h@3|A�\VA]1@14GCWZx•=@g>h`3><DM$j

g>h

=?>

1

�)(�*G,

�

�




Ê�A­Ê

�




8

"

�

Ê '

)

�




Ê

�

' �

�

� '

1 2 4

�C(�*-,

�

�

�




�

�

A

)

�




F

&

�

�

8

"

�

Ê '

)

�




Ê

�

' �

�

���

ÈV<>9:TKACh@3DQVuC9;ORA8A"�

,

�

�

=?>

1

�)(�*G,

�'M]AC\�BDh@GZ9:AR14GR1ŠA �{Î2j ÍR¥$�‡a ~�<DQ†uR9:9:x8<�32\$GZQK<Dh¦AR3yAC9:uC~K~K7

AC9[ARMw=@AJTKGZ3DTVAR14x��

�

,




Ê
A•Ê

�




F

9 6

�

�

�

�

��"

=D>

1

�

(+*-,�F

�

13254

(�*-, �

"

13254

(�*-,

A�&

�

F )

���

�

��" A�&

9/6 F

9/6 )

�

�

�

 ƒACh`GZQK9;xPACQ•uR14f;=`ORAÌA �{Î2j ÍC¥$�‡a ~VACQ•AÌIpuCh`7:Mr<43_\�GCQK<>QKh‰1�7;h>sÇACIL<D9;X­AC3 �HÊ

�

' �

�

�‡a ~�xZ9

MS7;EH/21@x†\VuR9;XPu]1Ç14AC=`14AC9:ILAC3>3>A��{9:q€jÉAtÎ_j¡šKjÉuC~K=4u]1*�6sPOw7:h`h@3>ACM]AC\w^`/KMLA �{Î2j Í_—(�nMw7§EH<Ž^`<D3>gD1yA

�

# �

#

<

A

#

�

�
C

�

Ê

�

' �

�




Ê

�

' �

�

�

�kÎ_j ÍC˜��

<D•�<>MP14f§OJqK7§•€=@ACMCBD7:xZhÉuC9:9:ACQKqKx™ORAC9œj'�+<>WZQPXw/KWC14AR14xKsPT2GZWCXJ<D~K~$<>QNAC3?<DWCXwh@3><D=@cN<>h`<D14~$<>Q

A�qK7;•�=4ACMRB>7;xZh¨<>9;ILgD9:<D1?IL<DWZ<>WCXC<>3D7:M²AC3 <DWZ3|ACMP1°<>=`<>qKINg>Q2QSXC<>9kj

,�=@<>WC/K9[AC=`7:3>uC9;1t-0=@<><DQ­EH„KWZWCOCg>QPX*h`3><>IN7:MS9:ACh@h`3>7:MS/Kh@ACQ­EH<>9;f:=`TVAR14x•GZ9;XZACQ*\VuC9§XPuCM

eZh@h`3><DWZ<>MRg>QP1|s�IL<D9;XZ<DM²A�qK7;•�=4ARMS1@f;OL\�GCQS1@~�xC9�7:QKq2/K9:QVARM$s2g>h°G_qVAt1@g>=`QK<>M�Ow7:h`h@3>A��

�

�
C

�

#

�

',#

�

� �

�

2

�

=

	

�

=

�

A

<

�

,

�

�

�

6

��"�2

�

*

�

>

�

�

*

�

�

���

� �kÎ_j Î05��

PC˜



lnQKQK<DM²IL<DWCEH<>9;<>9:vw<>Q+A �kÎ2j ÍC˜$�y<6•€<DMP14f;OYq27;•�=4ACMRB>7:xCh8uC9:9:ACQKqKx�WZ<DGZIN<D14=`7[AC7€h@GZ=`=4u�OCAR9:x

uR1@f:=4uRh4AJ/214uCQ

�

# � #

F

#

�

�

�

�

�

Ê

�

' �

�




Ê

�

' �

�

�

F

#

�

�

�

�

�

�

Ê

�

' �

�




Ê

�

' �

�

�

F

� �5� �{Î2j¡Î2—(�

‹KWCX•14<DMw7;QP14TK<614vKs¯IN7:QP1•GZ9§XPACQ}Ow7:h`h@3>AR14gD=@vY\VuC9§XPuCMS=4A�OC<D1@1FeZh`h@3D<>WKs¯IN<>9;XC<>M•<>WCXCsŠMRgD1

j§j;jnh‰14~�j³qK7§•€=@ACMCBD7:xC18h`3><>QPOC<>qKQK<DM•‹_1{^`/KM�h`GZ=4uRQ�j

ln~K~�<DQpAR3¨<>WCXwh@3D<>=`cpING_qK<D9:9;~�<DQ°^`xZ9K9;<>TK<61n1UACQS/K9;IpuCQPXCGZ3>QK7KAC3D1>swT2GZWCX�A0qK7§•€=@ACMZa

B>7;xrT2GZWCXPARQ)MCGZ\_1UAR1H^@Ar9:<•ArMRGZQKqK/2MS14ACQKBD7[Ao9;g>\$B>h@vCMC<D1�AC3>GCMwQKuC9ƒArÈV<>=@IN7¨TS/K9:9:uCI�a

h@3>uCINGZMSQVuC9œs'IN<>9§XZ<DMwQ2g>9“AC3�‹]^0B>h4A]14GZ=`QVuCM‚QPXwf:9;QVACM �

�

6 9 8

�

�
�

,

�

. �6j•ln3><DQ

ÈV<>=`IL7PTS/K9;9[uCINh@3>uCILGCM•MCeZ3D<>9;g>~$<>Q�A0-0=@<D<>QFEH„KWZWCOCg>QPX8^`xC9wMReZ3><D9:f§14TK<614vƒ<DWCXZ<6149;<>QJ1UARWRa

WPAC9 �

�

�

�

�

#

�

' #

�

���

�

,+�

�

�

�

�

,��

�

�

�

�

! �

,

� �{Î2j¡ÎPÍ��

,«=@< �V<43_7;xZh8IpuR1@=@7 32<D9:<DIL<DMLQKgDWCXw3><614<>7Š\$<>qK7;W�/KWCXPARQKf:WCX�MCeZ3D<>9:f§14TK<614vZMpA




&

,

�




�

�

�

,

�

�




�

�

�

�

�

�




�




�

,+�

�

�

�




�

<

<

F

�

�

�

�

�

�

� �

�

A �

=

D

� �

�{Î2j¡ÎZÎ$�

MS7;EH<‡^`<>3>gDh@h`<>9œjr,�QK<>I�a‡q27[ACWZGCQVuC9:7;h =@< �K<43_7:xZh�ILuR1@=@7 3_<D9:<>IN<>MÌMS7:BDh@7;M$sngDh•<>9;1@cKQKQK<DM­A

�

,

�

F

.LTKAR1UuC=`<>h`<D14~$<>Q€s€INf:WLALqK7:ACWZGZQVuR9:7:h?14ACWZGZM �'GZ=`<>QP143†WZeZ=`~�<Fh@3D<>=@c2<>M

��,

�

#




�

, �

�

�

�




�

80�

h`3>g>9;<>h`h@g>WC<>MSMC<D9 �




&

,?,




�

�

<

<

F �

�

, 8 � ,

�

�

' �

,��

. � �{Î2j¡ÎCš �

lnQKQK<DM²IL<DWCEH<>9;<>9:vw<>Q�ANMRGZQKqK/KMP14ACQKB>7:AN9;g>\$B>h`vZM²AC9:ACM>^@A

�
�

�2�

�

*

�

� A




&

,D,




�

�

�

�2�

�

*

�

� A

<

F

�

�

, 8 � ,

�

�

<

F �

�

, 8 � ,

�

�

	

� �{Î2j¡ÎPž��

�¯uR14TKAR1{^`/KM©sÇTKGZWCX•AÌ9:gD\�BDh@vZM*9;<>MCGC\VuCh4uRQVACM*h@3Dg>9;<>h@h`g>WZ<�AC=4uRQSXCGZhLArqK7§•€=@ACMCBD7:xZh•uC9ba

9[ARQKqKx™ORAC9¨g>hpAzTS/K9;9[uCI•EH„KWZWCOCg>QPX�QKgDWCXw3><D1@gDOC<>9œj ln3‚AzMCGZIt~K7:QVuRB>7:xÌ9;g>QPXZ<DWZg>~$<>QiA

qK7§•€=@ACMCBD7:xN<>=@vCh@h@gDWZgD1•ILgD=@7œs$f:WRX+AL9:gD\�BDh@vZMY9;<>MCGC\VuCh4AL<>9:h`v_q29:<>WC<>hƒ7;Q2EHGZ=`IpuCBD7:xC1?h@3>GC9§a

WPuC9§1UAR1?ANq27;•�=4ACMRB>7:x�<D=@vZh`h@gDWZg>=`vZ9œj

,�qK7;•�=4ARMCB>7;xZh�<>9;ILgD9:<61JQK<DI <>WZ3>ACMP1NA}IL<DWC14eZ=‰1�B>h`vrWC<>GZIN<D1@=@7[A•<>h@<614gDQ�syqK<+A

MCGCQKqK/KMP1UARQKB>7:A†MPORAC9:7§1UAR1@f;OZ<8/KWRXPACQVAR3D1yAFOw7:h`<>9:MR<>qKgDh`1¨It/21UAR1H^@A �{Î2j¡Î2jÉuC~2=4A$� jÉ… 1@1yAFEHv

MS„K9:eCQw~2h@g>W•AC3RsŠT2GZWCX}A²qK7§•€=@ACMCBD7:xZh uR9:9[ARQKqKx�h`3>eZWCEH„2WZWZvYg>h f:WRX}A²=@< �V<43_7:xChFILuR1@=@7 3

<>9;<>IN<>M*7;hp~$GZQPXZGZ9;/K9;14AC~K~VACM©ji, Î_j¡šKj¤~�s¨uR~K=4A­AR3�<>9;h@vwqK9:<DWZ<>hNqK7§•€=@ACMP14f;O­\VuC9;XZuCM]AR1

IJ/214AR1{^@A_j², Î2j¤šKj¤BCs¦uC~K=4uRQ­<>WCXzGZ9§XPACQr\VuC9§XPA•9:uR14TKAR14xKsŠACIN7³\VAR1`14GZWPuRh@h4AR9“gD=@7“<>9“AC3

¥05



AC9:h`x®h@AC=@MRGC1|sCg>h¦GCQKQVACQ†qK7;•�=4ACMRB>7;xŸORAC9PgD=@7S<>9_A°EH<D9:h`v®h@AC=@MRGC1|jŒ,ƒIN7:MCGC= � <>WCXFMS7:BDh@7§1¦QVAŸa

WCXZGC~K~LIN7:QP1

6 9 8

�

sSA0MC<>3DqK<D1@7�h`3>eZWFIN<>WZMReZ3><D9:f;1@vZ9:<DW

(�*G,

�

6'80�

swAC3>AC38AC38<>9;<>MP14=`GZQ

AƒE{AC9[ARMw=@A®ILAŸ^`qKQK<DI"IN<>=`vZ9:<DWZ<>h`<>QJ\KAR1@1@GZWKsCgDhnQK<>I±14/2q]^@A•MS7:3|uR=@xZ9:ACW®\KAR1@1@GZWPuCh`GZMSMRAR9

<>9;g>=@Q27�A EH<>9;h@vth@AC=@MRGC1|jn,®IL7;MCGZ= �•<>WCXNMS7:BDh@7;1“QVARWCXZGZ~2~�sKA MC<D3>qK<6147�h`3>eZW†B>h@eCMwMR<>Q�s2g>h

7:9§XZ<>Q2MCGZ=³A•\VuR9;XPA0ILuC=¦MRg>\$<>h“\VAR1`14GZWPuRh@GZMSM]AC9Ku]1{^`/21@QK7VA•B>h`v†ILuCh`7:M EH<>9:gD~�<RjÉlnQKQK<DM�A

\VuC9§XPuCQVARMpAJIN<>W|^`<>9;<>QKgDh@<•TK7;=`1@<>9:<DQpORuC9;1@GZ3|uRh`1?GCMCGZ3 AJ=`< �V<�327;xZ~VACQ€sVACIN7P^`xZ9�9[uR1@TVAR1@x

A•Î2j žwj¡~�s©uR~K=4uCQ �

�

<

�

�

a‡Q2g>9œj

�ƒACWCX �

� ��6 9 8

�

ÈV<D=@IN7�TS/K9:9:uCILh`3|uCINGZM•<>h`<D1@g>Q‚A•=@< �V<43_7;xZh8IpuR1@=@7 3�<D9:<>IN<>M

WCXZGC=@h4ARQ‚g>h®GZh@3DB>7:9;9[uC9§ORAJB>h@eCMwMR<>QKQ2<>M©j•,ƒ3†GZh@3DB>7;9:9[uRB>7:xCM�AC3F<>WCXC<>h•q27;•�=4ACMP14f§O²\VuC9§XPuCM

^@uC=@/29:g>M]AC7;~�xC9€h@3>uC=@ILAC3DQVACM �H9:q�jÇALÎ_j ž_jÇuC~K=@uR1|j �6j“ln3><DMC<61ƒ14<DMS7:QP1{^`„KMYu]1ƒA•MCe™OC<D14MR<>3Dv

AC9;EH<‡^`<>3D<D14~$<>Q€j

�pµ �Nµ ��¹6º}»¦¼ ½NÄ���� -}Á?»¦¹6¿N¸ �2,'ÂF½ ¼ Ä¯Á¨Å

�

Á
, �6ÄŠÃ Æ
0 �

, -}Á¨½•Ä'» �+Ã �+¼ 0

�ƒACWRX�Tw/29:9[uRILh`3|uCINGZMo<Dh@<614g>Q ���

� � 6 9 8

�

�•IN7:QKq �

,

IL7;QKq �

�

MReZ3><D9:f§14TK<614v

�Sa ORAC9kj ,®3}<>9:h`v_q29:<>WC<>h²qK7§•€=@ACMP14f;O�\VuC9§XPuCM�IpA™^`qKQK<>I \VuC=`Tw/23|ACINGZh4ARM)A­E{AC9[ARMwM]AC9

�

(

� .��6j%, 9;<>WZ<DWCXwh@3D<>=@c2~K~ \VuC9§XPuCM)AC3>GZM©s ACIN7:M�A�qK7;•�=4ACMP1@f;O)\$GZQP14GCMw=`xZ90<>WRX

qK7;•�=4ARMCB>7;xC1�h`3><>QPOC<>q2OC<‚O_7;h@h`3|ACh`3>xZ=`x_qKQKACM©j�,�~$GZQPXZGZ9;/K9;14AC~K~�\VuC9§XPuCMo\�<DqK7:WzAC3DGZM©s

ACIN7:MLANqK7§•€=@ACMP14f§Op\$GZQP1°g>=@7;QP14g>h`<†/_1UuCQ+ILgDW�14eZ~K~2h@3>GC=°\KAR1@1@GZWZQVACMpA•E{AR9[ACMNMCeZ3DeC1@1>s

IpA™^`q‚OZg>WC„K9n<>WCX�‹]^@AC~K~ÌqK7§•€=@ACMCBD7:x�h`<>WZf§14h`g>WZg6OZ<>9nh`3>xZ=`x_q2QVACM�Ow7:h`h@3>A2j��•7§OZ<D9nA�h@3D<6a

IL7;MS9[ACh`h@3>7;MS/Khz- =`<><DQ�EH„KWCWCOZgDQSXw~$<>Q�IN7:Q2qK<>Q�\VuC9§XPuCTKGC3­1UAC=‰14GZ3D7:M <DWCX

<

8

�

�wa ORAC9

AC=4uRQSXCGZh0\K=`<DE{ACMP14GC=>s'AL1@eZ~K~Kh`3>eZ=`eZh0qK7§•€=@ACMCBD7:xC1ƒh@3><DQPOZ<>q2v•\VuR9;XPuRM�^@uC=`/K9:gDM]AC7Œ<D=@vZh`<>Q

<>9;QSXCGZINx_qKQKACM©j+,%=@< �V<43_7;xZhtILuR14=`7 3Ì<D9:<DIL<DM}<>~K~$<>Q�AC3N<>h`<D1@~�<DQ•^`xZ9³MCeZ3D<>9:f§14TK<614vZM

OZ<D3><D1@v

<

8

�²=`<>QKq2~�<DQ‚AC30<DWCXY7:9;9œjŠMCgD1®qK7§•€=@ACMCBD7:xC1¨h`3><DQSOC<>qKvp\VuC9;XZuCMF^@uC=`/K9:gDM]AC7;ORAC9kj

,«\�GZQP1@h@3><D=@cYh@3D<>QKQPXC<>3>gDh@<Dh•qK7;•�=4ARMCB>7;xJ<>h`<D1@g>Q•AC3•<>WRX�g>h¨MRgD18qK7§•€=@ACMCBD7:xC1ÇOZgDWZ3>v

\VuC9§XPuCMƒ^@uC=`/K9:gDMRAR7;1“MCeZQ2QSXwc²IN<>WC14AC9[uR9:QK7kjŠ,®3>GZM]AR1?A†1UARWZGZM]AR1ÇMC<>9;9�eCh@h@3D<>WCXwc]^‰1@<>QS„KQKM©s

IL<D9;XC<>M²A�qK7§•€=@ACMCBD7:xZh8uC9;9[ACQ2qKxJ<>9;h@vNg>h8ILuCh@GwqK7:MNTVAR1`ORuCQPXPu|ORAC9¯AC=4uRQSXCGZh4ARM �

&

,

�

� A

�

,��

�

�

�

�

�

�

�

�

�

<

�

! �

�

*

�

�

�

K���K

=

�
�

*

�

�

�

K���K

=

�

�

#

F

#

�

�

�
C

�

Ê

�

' �

�




Ê

�

' �

�

�

�

�

�kÎ_j ÎZ¢��

,±=@<>WC/K9[AC=`7:3>uC9;1?- =`<><DQ+EH„KWCWCOZgDQSX �{Î2j¡Î05$�yh@3D<>IN7:MS9[ARh@h@3D7:MS/Kh°AC9:ACM>^@uR1¨~$<>f:=‰ORA�OCg>WZ„29¯A

&

,

�

� A

�

,��

�

�

�

�

�

�

�

�

�

<

�

! �

�

*

�

�

�

K���K

=

�

�

#

F

#

�

�

�

=

	

�

=

�

A

<

�

,

�

�

�

6

��"�2

�

*

�

>

�

A

�

=

B

�

=

D �

*

�

�

���
	

�kÎ_j Î P �

¥2—



-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1 1.5 2 2.5 3 3.5 4 4.5 5
Fermi wavelength k

Re r_11(k)
Im r_11(k)

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

1 1.5 2 2.5 3 3.5 4 4.5 5
Fermi wavelength k

Re r_11(k)
Im r_11(k)

Î2j ž_jÉuR~K=4A��N,ƒ3�&@���t=`< �V<�3_7:xZhJILuR1@=@7 3r<D9:<>I A}ÈV<>=`IL7ÇTw/29:9[uRILTKGCh@h@3NEH„KWZWCOCg>QPXZgD~�<DQ

�

�

<DWCXwh@gDWZ<>MS~$<>Q)INg>=‰OZ<����8\$GZQP14h@3D<>=`cdh@3D<>QKQPXC<>3>vwqKgDh �7�¨h`3>eZWC~�<DQ�IN<>WC1@eZ=`1JTw/29§a

9[uRItOZ<D3><D1@v}<>h`<D14gDQ�j �®•°< &@���

�

� �†7;9:9kj‚…‡I/&:���

�

� �†EHGZ9§XS14GZQKGCht7:9;9œj‚h`3|ACWCWPAR14GR1@1tOCGZQ_a

AC9:ACMSMRAR9�ORACQ•uC~K=4uR3>GZ9§OCA_j �

¥PÍ



h@3D<>IN7:MS9[ACh`h@3D7:MS/Kh <>9;<>IN<>MSTK<>3•^`/21@/KQKM©j•,%h`3><DQKQPXZ<>3DvC1�<D9;1UAR9[uC9;xpg>h†AC=`=@xZ9Éq27:=@<DMP14~$<>Q

Ow7:h@h`3|ACh`3>xZ=`x_q2x�\VuC9§XPuC~$xZ9nh`3|uC=`IpAC3Dx+1@=@7§O_7:uC9:7;h

�

*

�

�

�

K���K

=

�

E{uC3>7;h E{ARMS1@GZ=@GCQz1@‹K9œsŠAY9:<>W]a

EHGZQP14GZh@AC~K~«GZh`3>BD7:9:9:uCB>7;xZM]AR1+A•E{AR9[ACM¬MReZ3>eC1`1}\VAR1`14GZWROCA•ILgDW)<>WRX A�h@3><DQKQPXZ<D3>g>h‰14vZ9

h@3D<>QKQPXZ<D3>gDh@7:W­14AC=`1@x 	6Tw/2=@MCGCMRA]1J	+9;<>f;=@xÌ\VuC9§XPuCM*ARq]^@uCM©j)ln3><DMSQK<>M�Az\KuC9;XZuCMSQVACM�A

TKGZh`h@3|ANTVuC=`GZI�AC9;M]AR14<DWZxZ=@7:uC~VAt<Dh@7;M �

"�2

�

�

�

�

F �

�

& '

"�2

�

� �

�

A �

�

�

F �

�

&(' �kÎ_j ÎZ¥��

"�2

�

�

�

&('

ACTKGZ9 &

�

.�'

<

'

�

' � �5�yA*\VAR1@1@GZWPuCh`GZMdh`3|uCILA2j.,®3zGCh@3>BD7:9;9[uCBD7:xZM�ACIN\K9;7;14‹2qKx]^@A �)A

h@3>AC~VACq�-0=@<><DQ*EH„KWZWCOCg>QPX�ACIN\K9:7§14‹Kq2x]^@uCQVACMÌIN<>WCEH<D9:<D9:vw<>Q �

<

8

�

��"�2 �

<

8

�

&Ÿa =@<D9

AC=4uRQSXCGZh>jÇ,±IL<DWC14eZ=‰18B>h`vp<>h`<D1@g>Q}A�h@3D7;1@/VuCB>7;x•Mw7;h@h`g†MRGZIL\29:7:M]uC9§1UAC~2~�jn… 1@1®A�TS/K=@MRGZM

B>h@ACM•‹KWCXƒMC<D9:<D1@MC<D3>TK<614QK<DM$sPTKA°Ay1@eZ~K~Kh`3>eZ=`eZh¯qK7;•�=4ARMCB>7;x?14eZ=‰14gDQK7:M®A¨h4AC=`MCGZMRGZQ�sRACIL7;QP1

AC3D1pAoÎ_j Î2jiuR~K=4uCQ�9[uR1@TVAR1`14/KM©j¬,ƒ3+7:9§XZ<DQ�Ow7:h`h@3|A|OC<>=@vwqKgDh@<>M�MPOCARQS1@/KINIL<DBUTVACQK7;MRAR7

ACIN\K9:7§14‹KqKxC7'AC3>GCQw~KACQ}ALh@AC=@GCM²qK7;•�=4ACMRB>7;xZ~�xC9'7:9:9kj?A•E{AC9:=`xZ9€ORAC9:xNWZ<DGZIL<614=`7[AC7�Ow7:h`h@3>A]a

\VAR1`14GZWPuRh@~$xZ9�h@3>uC=@ILAC3Dx0^@uC=`/K9:gDMCGZMpQVACWCXwh4uRWZ=@<DQKq]^`<FMCeZ3DeC1@1°TK<D9;XZ<D3>MR<>qK7;M+<D9œj³lnQKQK<DM

IL<DWCEH<>9;<>9;v_<DQLAR3®„21@MCeZ3Dg>h`<>M•^@uC=@/K9;g>M]AC7KQ2<>I <>h`QK<>M•GZ9§XPACQNWCXZGC=@h4ARQ�s2IN7:QP14TKA \2/Kh@361UuCQ

qK7;•�=4ARMCB>7;xZ=@xC9wOCGZ9:QVA®h@3>x2sPqK<?WCXCGZ=@h@AC~K~VACQ•<Dh@QK<DM�AƒWZ<DGZIL<614=`7[A®„_14MCeC3>g>h€^@uC=`/K9:gDM]AC7:QVuR9œj

,}^@uC=`/K9:gDMCGZM®O_7;h@<D9:MC<DqKg>h`gD1¦9:<>WC<>WCXwh@3D<>=`cK~K~$<>Q�AC3�&:����Ipu]14=@7 3_<>9:<DI ÈV<D=@IN7PTw/29:9[uRI•a

h@3>uCI�h@3D<>=`7:QP147©ÈVGZ/K=`7:<D=¦14=@ACQKh@36EHGZ=@ILuC9§1{^@A®7;9:9kj¯1@<>9 ^`<>h@f§14INg>QPXJh`\�<DMP14=@/2IpA0h@<DWZf;1@h@gDWZgDOC<>9

1UACQS/K9;IpuRQSXCGZ3>TKAR1{^`/KM©j³,ƒ3 <DWCXwh@3><D=@cKh`g>W�MR<>q2OCg>gD=`10AR3

�

&:���

�

���

���

�

�

�

"

$

�

=

"�� &@���

�

� �

�

�

*

�

�

�

�

�

�

�kÎ_j ÎZ˜��

ILxwqKGZQN~$<DOZ<D3><614<D1`18ÈVGZ/K=`7:<>=n1@=4ACQKh`3DEHGZ=`IpuR9;1ÇAC~Kh`3>GZ9;‹21ygD=`1@g>MCg61 �{ACIL7$A014<D9’^`<>h`f;1@ILgDQSX

h@\$<>MP14=`/KI QKgDWCXw3><614WCXCeZMC<:�¯1UARQw/29:ILuCQPXZGZ3D3>/KM©s]ACTKGZ9 �

�

�

�@6'8

�

a QVACM°9:<61@1�ORuC9:ACh@361@ORA2j

,d14=`7;Ow7[uR9:7:hŠAC9:AC\JGZh`3>BD7:9:9:uCB>7;xƒ<D9;1Uu|OCGZ9:f§1UuCh@A®g>=`qK<>MRg>~$<>QN~�<Dh@3DGZ=@GZ3614/KMJAC3 &:���‡a <D1³A

�

*

�

�

	

E{uC3>7;h¦E{ACMP14GC=@=4AR9œsRACTKGZ9 RrAC3?AC9:h`x•h4AC=`GZMtgDhnA•MC<D3>qKv0OCGZQVAC9214u|OZGZ9;h4uCWPA3� R

�




Ê A�Ê

�




� j

, Î2j¡¢2j«uR~K=4uCQd9[uR1@TVAR1{^`/2M$syTKGZWCX•14gDQSXw9;<>W*ArEH<D9;1@gD14<D9:<D3><D1`1�\VuR9;XPA²^@uC=@/K9;g>M]AoAr9:<>W]a

EHGZQP14GZh@AC~K~�j†,ƒ3•ACIN\K9;7;14‹2qKxZM �

<

8

&

�����

h`3><D=@7:QP1 <Dh@QK<DM$sŒACIN7ŒWRXZGZ=`h4AC~K~zIN7:QP10A�WZ< a

GZIN<D14=`7[AC7w\VAR1`14GZWZuCh@QVuR9K9[uR1@GC1@1

<

8

&

�
���

sPqK<89[ACh`h4AC~2~NIN7:QP1ÉA01@eZ~K~Kh`3>eZ=`eZh³qK7;•�=4ARMCB>7;xZQVuC9

1UAC\KACh@361UAC9§1 �

#

2

<43_\�GCQK<>QKBD7[uC9;7:h¨<Dh@g>hDj

�pµ��pµ ��, ,��?Á �]Â†ÀFÅD¼FÅ1.3,

ln~K~�<DQ ArEH<Ž^`<D3><D1@~�<DQmq27;•�=4ACMP14f§O�\�GCQS1@GZM]AR1p14AC=`14AC9:ILAC3DxoIN<>3>GCh@3>MRGZ\K7;Mw/2h�OZ<>3D<D1@vZM

MCGZQ2qK/KMP1UACQ2B>7[u™^@uR181UACQS/K9;IpuCQPXCGZ3D1@/KM©j �'<6OZ<>3D<D1`14„KM+A�qK7;•�=4ARMS1@f;OL\�<D=@7;G_qK7;MS/Kh?\VuC9§XPuCM

¥ZÎ



0

0.05

0.1

0.15

0.2

0.25

0.3

0 10 20 30 40 50 60
Lenght l

Power spectrum of r_11
1/l^1.5

Î2j¡¢2jÇuC~K=4A �r,®3�&:���NIpu]14=@7 3�<>9:<DI ÈVGZ/2=@7:<D=N1@=4ACQ2h@3DEHGC=@ILuC9;1H^@uCQVACM�AC~2h@3>GC9:‹21²gD=`1@g>MC<

AoIN<>WC1@eZ=`1pB>h`v*<>h@<614gDQ�j±, B>h`‹KB>h`GZM)ILACWPACh`h4uCWPArAC=4uRQSXCGZh��

�+��


�

a 1@<>9kj , B>h`‹KB>h`GZM

1Uu|OCGZ9:h@uCWPA�IL<DWZ<>WRXZ<>3D7:M²A�IN<>WC1@eZ=`1?B>h@vNh4AR=@GZMS\$GZQP1{^@AC7;QVACML14u|OZGZ9;h4uCWPu|ORAC9kj

^@uC=`/K9:gDMRu]1¯Ay14=@ACQKh@3DIL7;h@h`3>7:xCh'g>h¯=@< �V<43_7:xChŠILuR1@=@7 3_<D9:<>IN<>MS~$<>Q�sŸARIL7CAyEH<Ž^`<>3D<D1Š9:<DW™^`<D9:<DQ_a

14vCh@<>~2~}<>=@<DqKINg>QPXZ<Rj �•<DWZIJ/214AR1@1@/KM©s�TKGZWRX‚Apq27;•�=4ACMRB>7:x�AC3t7;qK<|uC9;7:h°MCGZQ2qK/KMP1UACQ2B>7[A

9:gD\�BDh@vZM�9;<>MRGZ\VuCh@uR1“GZMCGZ3D3|A2jn,iqK7§•€=@ACMP14f§O�\�<D=@7;G_qK7;MS/Khn\VuC9§XPuCM]AR1ÇÈVGZ/K=`7:<>=É1@=4ACQ2h@3DEHGC=‰a

ILuCB>7;x²h@<>WCf;14h`g>WZg6OZ<D9yMS7:IJ/_1UAR1`14/KM}AY=@< �V<43_7;xZh†ILuR1@=@7 3‚<>9;<>IN<>MS~�<DQ�j �nh`3><>/2qKG‚7:QP1@<6a

WZ=@uC9:TVA]14xY=@<DQKqKh@3D<>=`<>MC<61•1UACQS/K9;IpuCQPXCGZ3DORA•IN<>WZuC9:9:AC\Kf;1@GC1@1@/KM©s'TKGZWCXzA+1UACQS/K9;IpuCQPXCGRa

3>GR1@1®\Kh@3D<>/KqKxp7:QP14<DWZ=4uC9;TVAR1@xL=`<>QKqKh`3><D=@~$<>QÌALILuR1@=@7 3�<>9;<>IN<>M²<>h`g>h`< �

<

8

���•1@f:\K/Kh`‹�s

ACTKGC9��

�

<

82�

A•h@3D<>QKQPXZ<D3>gDhF<Dh@<614g>Q€s€g>h��

�

�

80�

ALh4AR=@GZM²qK7§•€=@ACMCBD7:xN<>h`<D14gDQ�j°lnWCX

TVACh`GZQK9;xKsVqK<0147;h@3D14uCQ�M]ACGR147:MS/Kh¨ORACWCX�=@<>Q2qK<>3D<D149;<>Q‚=`<>QKq2h@3><D=@~$<>Q}A•h@3D<>IN7:MS9[ARh@h@3D7:MS/Kh

-0=@<><DQ*EH„KWZWCOCg>QPX*<>WRXZ<>hN\VuC9§XPuCMS~$xZ9yh`3|uC=`IpAR3>xp^@uC=@/29:g>M]AC7Ç<43_\$GZQK<>Q2B>7[uR9:7:h@ACQ*<>h`QK<>M©j

�‡WCXtAƒ=@< �V<43_7;x È©GC/K=@7;<>=ŒACQVAC9;f:3>7;h@<ÇAC9[AR\w^@uCQJ<D9:qKeZQP1@TK<D1@vKsZTKGZWRXtM]ACGC1@7:MS/Kh��R=@<DQKqK<>3D<D1@9:<>Q

ORACWCXp\�<DqK7:W•\Kh`3><>/2qKGp7;QS1@<>WZ=@uC9:TKAR14x�=`<>QKqKh`3><D=@=@<D9ŠuC9:9;/KQKMZa‡<•h`3><DIJ~�<DQ�j

�•/KQKM]uC7;QKMÌQPXZGZILuCQ­A•qK7;•�=4ACMP1@f;O}\$<>=`7:GwqK7:MS/Kh \VuC9§XPuCM]AR1†h@7;MC<D=@=@<D9yAR9:M]AC9:ILAC361UuCM

h@3>uCINGZh•IN<>3>GCh@3>MRGZ\K7;Mw/2h0=@<>Q2qKh@3D<>=0OZ<D3><D1@g>h`7É14/K9:AŸ^`qKGZQKh@uCWPAC7;QVACMY9:<Df:=@uCh4uC~KACQ­•’,ƒ=`WPA]a

ILACQ­—™˜Z˜C¢R›œsÉ•¡•87:<DIpACQ2Q²<D1®AC9œjy—™˜Z˜Z¢Ÿ›œs³•&%_IN7;14T}—|˜Z˜ PŸ›ks³•&%_BUTP587:<>h‰14<D=@h>sŠ,ƒ9§EHGZ=@q€s�£ƒ<D9:GZh

—™˜Z˜C¢R›œsK•

”

7;=`1430<61®AC9œj?—|˜Z˜Z˜]›ks$• �ZAR9[AC~$<>=‰10—™˜Z˜Z˜Ÿ›œs$• �'<><Cs�
07;I�Í250525]›ks©• �'<><Rs 
 7;I�Í(5052—D›ks

¥Cš



•¡È©AC=@AŸ^`7[ARQ²<D1®AC9œjy—™˜Z˜Z˜Ÿ›œjL, MReŸOC<D1@MC<>3Dv‚EH<Ž^`<D3><D1@~�<DQ­\$<>qK7;W�AYqK7;•�=4ARMS1@f;O�\�<D=@7:GwqK7;Mw/2h

\VuC9§XPuCM�<>WRX�Q2<>IN=@g>WC7:~$<>Q�14AC9[uR9;1•‹]^NIN<>3DGZh@3DMCGZ\27:MS/Kh²AC9;M]AC9:ILAC3|uRh4u|ORAC9œs“ArQ2GZ=@ILuC9§a

h@3D/K\K=4A|OC<>3><614v�QKACQKGZh‰14=@/2MS1@‹K=4uRM²9:<>f;=4uCh@u|OCAR9�EHGZWZ9:AC9:MRGZ3>/2QKM©j

¥Pž



¥Z¢



� �������	��
���


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

�

�
��� �
��� �����!�����#"$�#���&%('

���

��)

�����#�(�#�+* �

�

,�-/.10325460378259;:<7>=?4A@8.103.3BDC87FEHGJI14A9�.3K6469L.17MB6:N@O:<7>=?4QPSRTGUBWVX:YRZ4603=?9?K6R[@8.103.3BDC87O7X.1\�]54^4603.`_

7HR89?a14^25\NBcb?:Nd?K6:Ne�f�RXf?254^B6K6=?7MB6E?KDV87hgjik.1.3f�R87>78.3Kml[n8nMoTprqtsu01.17v.1\N-cI3\<.`BD:w\N.1x<K6V84DRyEHG

7>:<b?xz@8VX4^B{G^.1\<.3fMB|R#4^01.1-/:<7>\<R8464^01:<7>=?4}.1\<-/I1\N.3B(4601V8-cV8KDRv:<41q~su01.17>f?.37•R�f;25K6-cV8\z_

4603=?9?KDR€@8.101.`BDC�•S‚„ƒ?…„K^.1f?e?4^01.3K6.17>f?.37†R80‡I1K6e;.178.3464^I1ˆ5I`B{R80/R8eHG6RY‰Jb?25ˆ8Š}d�.3f?f>‹?7ŒP•.1\Ž_

\<I39•R80Œ,•f?e?K6.3.3@•K^.3‘�.“’Y:<”•g•,–f?e;K6.1.`@†l[n5—8˜Hp™gjik.1.3f�R87>78.3Kml[n8nMšTp™g›ik.3.1f�RX7O7X.1KFl[n5nMo[p

g›œQR8-md�.3K^B€‰?••R8:N-c28f?e?:žl€n5n5ŸHpr‰m-/.1\zŠOf?.17 4625K6V8f¡R¢f?25K6-cV8\ P•I1-™dL.1f£R•78]801.1\NxNB6C5\<.3ˆ

¤

.1K6-/:Z.1f?.3K6ˆ5:<VX@XR8\¥K6.1f;e?.1\N78.103C¦@5.301.3B6I14^:§.1\<.37MBDK628f?257�\NŠO=?7HR87>78I3fMB�@5.3K6COe?f?.17v@O:<460“_

4601R†R|f?28K6-cV8\z_¨4601=;9?KDR€@5.301.`BDCyb�RXBDV8K^P•.3\<‹?\N.3BDK^C5\©q|,•0ª,–f?e?K^.1.`@&K6.`‘�.`’Y:<”†R8\<R89M@5.`BDCO.1f

-c.3ˆ8@XV8\NB62503BDRXBSG6R&R�7>\«R84^4603:<7>=?4}9?V8\NŠ5V87¢4603.1K^78.103.3B6I3B€q¬,•-c:Nf>B�R80`B(\«VXB^BD=?7­‰§R�4603.`_

-c:N7>\«R84^4601:N7>=?4{\<.3x<KDVX4{78I19L.14®R80(R8e?28B^B/ˆ5.125-/.3B6K6:<R|V8\NBDR8\w\<I`BDK^.1b?250328B6B‡:NfMBD.1KUP•.1K^.1f?a3:«R

.3¯�.17MBD=;46257®P•.3\NBDV8KDV846V8KDRFˆ8Š5.3f?ˆ5I1f(4603.1f?fMŠ8.101.`B6B•@8RXˆ8ŠcB6:<4^03BWR™-/.10325460378259;:<7>=?4Zd�.3K6.3fY_

e?.103I14^.17>d�.3f
q™sud?dL.1fyR®P•.°G^.103.3BDdL.1f†R80m‚„ƒ}K^.1f?e?4^01.3K6.17}7O\<R8464^01:N7O=;4§9�V8\NŠ5V8:<f?R87±4603.`_

-c:N7>\«R84^4601:N7>=?4{@Y:N014^ˆMV8\«RHBWV8K6R†RX0�.3ˆ8ŠO:<7&\<.3ˆ5b�RXB6I17X25fMŠMR8d?d#.1460378]50`BªR80(E?f
q•E;B6b?254^460

469L.17MBDK^=?-/28B²•S³žRXB6b�œJ.1f?ˆXBDbªƒY9L.17MB6K6=?-(‰;R²BD2[@XV8d?d?:<R87>d�R8f®³´œµƒ?…uP•25ˆ€G^=?7{b�R84^01f�V8\Nf?:©q

,$³´œµƒŒf?25K^-®VX\AK^.1f?e?4^01.3K6.17>dL.1f¶R�K6.3‘?.`’Y:<”54/•·BDK6R8f?4603-c:N464^01:<”84W…¥-cVXB6K6:z’�.3\<.1-/.17

¤

25=?K6:N.1KkB6KDR8f;4603P•28K6-cV8\NB•G6V8f�R87cR8d?4^0125\N=;BZI1KUBDI17±f;I1ˆ8ŠO01.`BD.X¸

¹

º1»A¼?½r¾´¿ÁÀÃÂ

Â

Â

Â

Ä#Å^Æ;Ç¨È

Å

Æ?ÉjÊÌËXÍ>Î

Å^Ï>Ð

º1»µ¼�½rÑ5ÒQ¿^ÓOÑ5ÒwÂ

Â

Â

Â

Ô€Õ

••˜?qNl[…

,

Ñ8»

Î

¼

I34ÖR

Ñ8»ž×ÙØ

E?ˆ8Š/-/.1ˆ8@XV8\<R8460`BD28B^BwRX\<46”FI14kP•.3\<4^C™b�RXBDV8K6257­‰Yb?25ˆ8ŠcR80•:<fMBD.3ˆ5KDV8\<V846:

:<fMBD.3K^@XR8\N\<=?-�\<.3ˆMR8\<V8d?d&f?I3b�V8fMŠO460128K/B6x<0�7X25f?e?=?7MBDR8f?a1:<R†\NI19La14^C5f?.17¶-c.3ˆ8P•.1\N.1\<C�BWR8KÙ_

ŸMš



BD28-®V8fMŠOKDR¦B6.1K•G^.3eHG^.1f 7>:©q$, ³´œµƒ>_¨f?.17 g

�

R8\<R8dL.1K^B1‰�iwR8K6R8f?ˆ5.3K1‰­ƒ>BD25f?.‡l[n8n��Hpr‰{gjiwRH_

KDRXf?ˆ5.1K3‰

�

R8\«R8dL.1KUB€‰>ƒ>BD25f?. l[n5n��Xp©‰­g��°46b;:<2?‰�i =?K6ˆ5.3K6e?]8K^P•.1K²l[n8nMoTpr‰Lg��t:NK^BD0§.`B•R8\©qwl€n5nMšTpr‰

g�	žR8f;ˆ?‰‡ik=?K^ˆ5.1K^e?]5K^P•.3K&l[n5n5ŸHp©‰±g›ƒYaWb�
Z:<.34^B6.1K643‰�,•\NP•25K^e
‰
�–.3\<254§l€n5n5—Hpr‰ªgjœQ:Nf
‰

�

.3f?46.3f

l[n5n8—Xp>a14^E?a146R8:Y@XR8f?f?R87²-c:Nf?e�R803257>f�V8\>R80

¾

b;25464^0€R87>f�V8\r‰5R8-/.1\zŠ5.37Ob;.10k28\NŠMRXfm7>\«R84^4603:z_

7>=?4´.1\<.37MBDK628f®9�V8\zŠMR„BWRXK^BD2801:<7­‰OR8-/:�R²-c.301254^0178289?:<7>=?4´@5.103.3B6C5b?]50•7XRX9�a34625\zB 7X25fMBWR875_

BD=;46257>dL”5\?:<f;e?=?\;:N\<\rqµ2Oe�R–B6I1Kž@O:<4^4601R;q ,t³Áœµƒ{\NI1fMŠ5.3ˆ5I1dL.1f/-/.1ˆ5.3ˆ8Š5.301:<7mR‡•��;q��5nM…¨_°dL.1f

dL.3@5.301.`BD.3B^B–-/.1f;f>ŠO:N46I1ˆ/f?I3ˆ8ŠO01.3B6I3@8.1\©q

sud?d�.3f
R#P•.°G^.103.3BDdL.1f¡7>:NB6.1K•G^.3460`BSG^‹?7 R•³´œµƒ>_©By4603=?9?KDR€@8.101.`BDC8B :<4�BWR8KUBWR8\N-®R803”

K6.3f?e?4^01.1K^.17>K6.X‰8I34AR§g��k46.3K^B6:©‰��´RXB^BWR€Š5‰��¥25\NBDR8:©‰�	žRXe?e?.1:r‰­œQR8-™dL.1K^B��������Hp8a1:N7O7–R8\«RX9OG6V8f

-/.1ˆ5-™=YBWRXB•G^=?7­‰wb?25ˆ8Š�R80}‚„ƒ�K^.1f?e;4601.3K6.37¢³Áœµƒ>_°.(P•=?f?e�R8-/.1fMBDV8\<:N4DR8fv.1\zBDI1K®R f?28KU_

-cV8\?K6.3f?e?4^01.1K^.17>dL.1f±-/.1ˆ54^01257X28B6B6”5\©q��•25f?7>K^I3BWRXf®-/.1ˆ5-™=YBWRXB•G^=?7­‰Mb?25ˆ8Š‡R²e?:z¯ K6R87MBDxN@

4603”5K6”Oa1.3fMBDK6=;-c257HRXBF:<4§BDR8K^BDR8\<-cR801”(‚–ƒ†K6.3f?e?4^01.1K^.17 ³ÁœAƒM_°I1dL.1f¶f?.1ˆMRHBDxN@

¾

_¨.17y.14^.`_

BDI3fy:<4„-/.1ˆ��?ˆ8Š5.3\<b?.`BDC57�a146E;a146287L‰µ-/.1\NŠ8.17�46.1-!Rªf;25K6-cV8\©‰�46.3-�R�e?:N¯�KDRX78a1:N”8B§f?.3-

BWRXK^BWRX\<-cR801”{‚–ƒªK^.1f?e;4601.3K6.37OdL.1f}f?.1-ÃP•28K6e?=?\Nb�RXB6f�R87®.3\<C?q

����� � !#"%$ & '�( )�* +-,.)�/0'2123546/6)�78/0'

9

:N.1\<CXB6B�R80 ‚„ƒ K^.1f?e?4^01.3K6.17>7X.1\™P•25ˆ5\<R8\<7X2501f?V8f?7­‰„-/254^B�K6I34601\N.3B6.1:<dL.1f :<4(-c.3ˆ8@O:<034U_

ˆMV8\ G^=?7†R80±.1\NC501C|4^0€R87HR84^01d�RXfvBDV8K6ˆ8Š5R8\NB™f?25K6-cV8\´78I`BDe?:N-c.3f?01:N”54™@5.301.3B6C a346C5dL.1fv.1\Ž_

b?.3\NŠ5.301.`B6Bªe?:z¯ K6R87MBDxN@v4^01.1f;f>Š8.103C#.14^.3B6I3B€q¡,!7X25f?7>K6I`BWR8f•@O:<0346ˆMV8\zB�f?28K6-cV8\•I34±‚„ƒ

K6.3f?e?4^01.1KžR¥˜;qNl5qAV8d?K6V8f \«VXB6b�RXBD”;qµ,•-c:NfMBžRX03Bµ-®VXKJ-c.3ˆ5-™=;BDRXB6B6=?7­‰8R

¤

25=?K6:N.1K
B6KDR8f?4^0`_

P•25K^-®V8\zB;:�I14¥x<ˆ8ŠªRc³ÁœAƒª:<4<:�a146E;a146287XRHB„-™=;BDRXB¥25\NŠ5R8f(9�V8\NŠ5R/b;25464^0€R87>f�V8\r‰­-c.3\NŠ5.37

RŒdL.1-/.1f?CŒb>=?\N\«V8-F@5.103.3B6C5d�C8\k:<f;e?=?\<f?R87­‰ I14{2Oe�R}BDI3K6f?.37 @O:<4^4601R;‰ÁI14{.1ˆXŠY4^01.3K‡@XR8ˆXŠ

f?I3b�V8fMŠO460128Kwe?:N¯�KDRX7>BDV8\<”Oe?f�RX7™RF4^01”5K^”Ya3.1fMBDK^=?-/25f
qu,h˜?qNl8quV8d?K6V8f�.1ˆXŠ‡:<\NŠ8.1fc9�V8\NŠ5VXB

dL.c:N4 -m=;BWRXB6=?f?7­q�su03.17†R�9�VX\NŠMVX7Œ78I`B™K6I34603K6.®dL25fMBDb?RXBD”57­¸ 25\NŠ5R8f
‰AR>=(BD.1f;ˆ5.1\N\NŠ5.3\

9�V8K^b>=?0€R8-/254cK6I14^01K^.8‰Z-c.3\NŠvR†d�.3-c.3f?.3B6:•b>=?\N\«V8-m@8.103.3BDCXB®I34±R e?:z¯ K6R87MBDxz@�a1.1fMB6K6=Y_

-/28B²:<\N\©qmP•25K^e?xNB^@XR�78]8B6:´]8464603.8‰A]5464^01.14^.1f@?�=BAFb?28464603d�R8f¦I34 B6]5d?d?4^01]5K^]54²e?:N¯�KDRX78a1:N”54

4601R87HR84603KDR;‰Z-/.1\zŠvR¶e?:N¯�KDRX7>B6xN@�a3.1fMBDK^=?-c28f¢78.301e?COe?:<7vI14c@5I1ˆ801COe?:<7­q•su0}=YBD”5d?d;:NB

C3b>=?K^78257>KDR�C{dL25fMBDb?RXBSG^=?7­‰
-/.1\zŠ5.37ŒR�4603”5K6”Oa1.3fMBDK6=;-c25f|7X.103e?CYe;f?.17|I34„@5I1ˆ801COe?f?.17­‰

I14–78]503d�.3f R/PSR8\«R87X25f�@O:N464601R€@5.1K^CYe;f?.17­q ,�b>=?K67X257}\N.1b?.`BD46I3ˆ5.14–b?25464^0€R8:wg��´RXB^BWR€Š(.3B

R8\rqwl[n5nMšTp

DFE

À

G

?�H

º

?JI�ALKM?�H

º

?

½

H N.I�A

¿

KO?�H

ºQP

•S˜?qR�5…

R8b?28\

º²ÀTS

P�U�P

?

P

ÕzÕzÕ

R{K6.39�.`BDx<a3:<”54Ö4^0€V8-ÃI14VH R{78I`BDe?:N-c.3f?01:N”54Za146C/4603I1\N.1464^I1ˆ5.Xq

,�˜;q oYq¥V8d;KDR/R80m.3ˆ50€R87MB–7>@XR8fMB6=?-c-/.1aWb?R8f?:<7HR‡4603.1K6:NfMB„7>:<4^0€V8-/xNB628B6BZI34„RŒ•W�;q����M…

P•.1\Nb�R84^01f�V8\<V84DV€@XR8\57XI14^01xNB6.3B^BA4^01.3-c:N7O\<R8464^01:N7O=;4µ7X]501.3\<xzBDI14Q]54^4603.1b�R84^25f?\NxNBWVX4DVXBµ-™=;BDRXBSG6RYq

Ÿ5Ÿ



�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����������������������������

�����������������������������

0 0(z   ,x   ) W

z

x
a

0
S

0 b
(z   ,x   )

W

d

˜?qzl5quV8d?K6R;¸��•=;\<\«VX-m@5.301.3B6C|9�28f>B64603.1K���e?:N¯�KDRX7>B6xN@ 4603”5K6”ya1.3fMBDK6=;-c-cR8\
	��ZfMŠO:NB628B6B1‰

I14�
��²4601=;9?KDR€@5.301.`BDC[@5.3\F\N.10€VXK^B±7>:<-/.1f;C¦b>=?\<\<V8-m@5.301.`BDC[@5.3\©q£,

½

=

P

I

¿

782O25K6e;:<f�VXBDR

K6.3f?e?4603.1K„7X]501I39?9L25fMBSG6R�R/d�R8\AR8\<4^”c46R8K6257>d�RXf}@XR8f
qÖ,–0�	��Q.14^.3BDdL.1f|.3ˆ8Š(\<.3b?.3B646I1ˆ8.14

e?:N¯�KDRX7>B6xN@c9�V8\zŠMR‡:<4ÖdL.„@8RXf�K6RTG^0125\z@XR;q

œQVXBDb�RHBD”?‰wb;25ˆ8Š�R¶4603.1-/:<7>\«RX464603:<7>=?4cI14�R 7>@XR8fMB6=?-c284®.1K^.1e?-/I1fMŠ|G^”5\Z.1ˆ8Š8.103:<7­‰ZI14

R¦a14^E?a14^257•Rt•S˜;q �5…‡b?254^460€RX7#]54^4601.3ˆ5.1:Nf?I1\{• K-?�=BA`…/@XR8f?f�RX7Lq¡‚ZŠY:N\N@XV8fM@XR8\<”;‰wb?25ˆ8Š

a14^E?a14^257#a34DR87�9L2501:zBDxN@

¾

_¨.17�.14^.3BDI3f¢P•25K6e;=?\<f�RX7&.1\<C;qh, a14^E?a14^257#RX-c9?\N:NB6E?e?”HG6RyR

BD]5d;d?4603]5K6]54Ze?:z¯ K6R878a3:<”™4^25KDVXf(ˆXŠ525K^4DR8f(a14^]57>78.1f ‰LxNˆ8Š®R‡\N.1ˆ5f?R8ˆ8Š528d?dªa146E;a146287�25\NŠ5R8f

9�V8\zŠMV87>b?250cBWR8KUBD2503f�R87­‰u-c.3\NŠ8.17†a14DRX7¶78I`B‡e?:N¯�KDRX78a1:N”8BF4601.3fM@5.1e;f?.17­‰ÖR8-/:<fMBmR803B{R80

.1\NC501C{P•.ÙG^.301.`BDdL.1f}-cV8Kw\<VXB6B6=?7­q

�2��� � ! "@$ &-4�� $ )L/0'21 3546/6)L78/0'

9

254UBc@O:<0346ˆMVX\•G^=?7¦-/.1ˆ;‰kb?25ˆXŠ�-c:wB6]5K^B6I1f?:N7&R87>7825K3‰wb�R†R 7>:<-/.1f;C†b>=?\N\«V8-F@5.103.3B6C8B

f?25K^-®V8\r‰?@5.301.3B6C5K6C8\ž4603=?9?K6R[@8.103.3BDC8K6.{a14^.1K^I1\•G^‹;7Lq•sud?dL.1f|R80 .14^.3B6d�.3fyR80

º1»µ¼

K6.`‘�.`’>_

:<”54žR8-/9?\<:zBDE?e?”87§7O:N4601V8-cxzBWV846R87828KL��ˆ8Š8.1\N.1-™dL.Ö78.3\<\Y@8.1f?f;:�R§‚„ƒmP•.1\N‹?\<.`BD.3f™\<.°G6VXBD4^01”Oe?”

,–f?e;K6.1.`@ªK6.`‘�.`’Y:<”XB€qÁ,¡ik25ˆ525\N:<=?dL2[@M_°e?.��§.1f;f?.14m•rike��F…k.3ˆ8Š5.3f?\<.`BD.3B•-/.1ˆ525\Ne;@XRm.1ˆXŠ

@5I3ˆ8BD.3\<.1f�‚–ƒ¶b�RXBDV8K^P•.3\<‹?\N.3BDK^.8‰A-c.3ˆŒ\<.3b?.3B{-m=;BWRXB6f?:©‰Ab?25ˆ8Š¶R80c.1\<.37MBDK628fY_°4^01.1K��&ˆ5.1KÙ_

G^.14^03BDI346.37M:�d�.3\<.1‹YBD78]803@5. R¦4603=?9?K6R[@8.103.3BDCvP•.1\N‹?\<.`BDdL. :�7825b;.1K6.3f?4(K6.3B6K62X_¨K6.`‘�.`’Y:<”XB

4603.1fM@5.3e?f?.17­‰™I34}\zŠY=;7O4^01.3K��•ˆ5.3K•G^.14^03B6I1467XI1fMB|@5.3K6COe?f?.37h@O:<4^4601R;q¬, K^.3BDK^2X_°K^.3‘�.“’Y:<”

R803B‡G^.1\N.1fMBD:r‰§b?25ˆ8Š R80†‹;BD7X]501I34|=;BWVXf R#\zŠY=;7•46.1dL.14^46I3ˆt@8.17MBD28KDR•R�dL.1.346C¢.3\<.37>BU_

K625f&4^.1dL.14^46I1ˆ8I1f?.37&-c.3ˆ8P•25K6e;xNBD2XB6BSG6Rª\<.3460y•��������

Å

À

N��� !�" 

Å�#

E%$

¼

…“‰uI14(•S-cV8ˆ5f;.146.34mBDI3K

b?:«VXf>Š5V8d�R8f�…ZRX0§‹;BD7X]501I34–=;BDV8f(R‡\zŠO=?7±R80².1\N.17MBDK^25fª9�V8\zŠMVTG6V8f(:<f;e?=?\
.3\
@Y:N464^0€RXP•.3\<I8q

Ÿ5n



˜?qR�Yq�VXd?KDR;¸u,•0²,–f?e?K^.1.`@ª4601”8KDV84Ö@O:<4^0125fMŠMRX:NB¥d�.3-™=;BDRXBD”‡46.3-®RHBD:<7>=?4ZVXd?KDR;q

�¨B6BQK^]T@O:Ne?.1f²-/.1ˆ€G^.1ˆ8Š8.10103‹?7­‰Xb;25ˆ8Š§Rk@XR8\N”54DVXˆ5d�R8f²Rwb?.3\NŠO01.`Bµ.1f?f?I3\5dL25fMŠ525\N=?\NBDR8d?d
q

,–0 ‚„ƒ²P•.1\<‹;\<.3B6.1fFf?25K6-cV8\M.3\<.17MB6K625fF4601”8K6”Oe�V84ž:N4µB6]5K^B6I1f?:N7­qA,•0w‚„ƒ§P•.1\N‹?\<.`Bž7X]501.3\<I1dL.1f

R–i e �¢.1ˆ8Š8.1f?\N.3BDdL.1f{4^01.3K6.19;\<C–9?V8K69L28BD.3f?a1:<V8\OR•f?28K6-cV8\M25\<e?R8\<25fFR��

½��8¿uÀ S

I1KUBDI378.3B

@5.34603:žP•.1\r‰�-/x<ˆcR®4603=?9?K6R[@8.103.3BDC(dL.1\<4^.ÙG^I3d�.3fyR��

½��X¿ÖÀ

� A

Ë

Î

�

I3K^BDI378.`B€q§,�@XV8\zBD2501V84

f�R8ˆXŠ525fŒˆXŠ525K^4DR8f
‰ R	�c4603=?9?KDR€@8.101.`BDCª7828K6K6.3\«V8a3:<”54¥b?254^460™f?R8ˆ8ŠO4DV8ˆ8E}BWR8KUBD25-cV8fMŠOd�R8f

0€R[G^\<:<7y\N.8‰ I34‡R80�:<4^-c.3K^B�gje?.��§.1f?f;.14²l[n5—5—Hpk]5f;7825f?03:<4^03BD.3f?4‡.1ˆ8Š8.1f?\N.3B‡4^.1ˆ5xzBD46I3ˆ5I3@8.1\

78.3\<\•-c.3ˆ5b�RXBDV8K62503f?:©q£,�-/.10325460378259?:N7>=?4±K6.3f?e?4603.1K^.17•.14^.3B6I1f R80125f>d�RXf R&9�VXK69L2X_

BD.3f?a1:<V8\ VHBD-/.1f?.`BD:žBDR8K^B625-®VXf>Š5Ryg›ik.3.1f�RX7O7X.1KFl[n5nMš[pu4603.1K6:NfMB²f?.1-!2878250–G^.1\N.1fMBDC84§.3P«_

P•.17MB6=?46257HRXB1‰
I14²R�9?V8K69L28BD.3f?a1:<V8\NB•\<I39�a346C�P•‹?ˆ8ˆ8@5I3f>Š}4603.1K6:NfMB²=?ˆ5K6”8f�R87(78I19;01.1\Nb?.3B•G^‹?7

R80(‚„ƒ&P•.1\N‹?\<.`BD.1f q#su03B®R80ª:<K^2Ye?R8\<25-md�R8f�

�������(b?RXBWV8KUP•.1\zBDI3B6.1\Nf?.17¦b;xN@€G6V87­q�,•\<7HR8\Ž_

-cR801b�RHBD”546V8ˆMV8f�RX7¦P•.1\NB6I3B6.1\<.3:NB}g›œJ:N7Ob?R8K6.`@Œl[nMšXnHp–@O:N0146ˆ5V8\NBDR†K^I14603\<.`BD.14^.1f
q¡sud?dL.1ftR

e?25\Nˆ52501RXBDd�RXf�25\NŠ5R8f�K^.1f?e?4^01.3K6.17>7X.1\QP•25ˆ5\«RX\<782801=?f?7‡a34DR87­‰�R8b;25\
R™K^:<ˆ5:Ne®b�RXBDV8K^P•.3\NB6I3BD.3\

R8\N7XRX\<-cR801b�RHBD”�R80±‚„ƒ P•.3\<‹?\N.3B6.1f
‰uI34‡R80�,–f;e?K6.3.3@&K^.3‘�.“’;:N”y:<e?.1V8\<:N4F-/”Ye;25f
‰žB6:<460`BWR

\NŠO=?7cK6.`BDK62H_°K6.`‘�.`’Y:N”‡P•28K6-cVTG6V8d�R8f±B6]5K^B6I1f?:N7Lq

,£4601.3-c:N7>\«R84^4601:N7>=?4Z\<.1xNKDV84^d�R8fªR�����I34���� �L9L25fMBD257HRXBZ]8464603.17X]8BDCcb�RXBWVX4^B•R80

�

½

�

�

P

�

� �

¿ÁÀ

Ä���� �

�

�

�µ½

�

¿UÓ

� •S˜?q��M…

:<fMB6.1ˆ5K6V8\LR8eHG6R;‰;R8b?25\

�µ½

�

¿

RX0–.1\N.17MBDK^25f�@XR8ˆ8ŠcRm\zŠY=;7c:N-c9?=;\<01=;4DRmRF9�V8\NŠ5VTG6Rm-/.1fMBDI3f
q

9

:Nf?e�R803257™R²9�V8\zŠMV87­‰>R8-/:<7 7HR89�a34625\<RXBDd?R²7X.1K^‹?\<f?.37{R²4601=;9?KDR€@5.301.`BDC[@5.3\©‰YBDR8K^BDR8\<-cR80“_

n��



f�R87c.1\<.37MBDK628f±I14Ö\NŠO=?7/9�V8\zŠMR™4^0€R87HR84^01257HRXBZ:N41qusuˆ8Š®25\NŠ5R8f±9�V8\zŠMRmb�RHBWV846R;‰?-/.1\NŠcR ���

9�28f>B6d�R8fc:<f?e?=;\©‰>R �

�

9�25fMB6d�R8f/,–f?e?K^.1.`@cK^.3‘�.“’Y:<”8B 4603.1fM@5.3e
‰?I14 R80¥.17>7828K 7X.1\<.`BD7X.101C

\NŠO=?7–R80u.1\N.17MBDK^25f²9�V8\NŠ5VTG6VXBJ:Ne?C5dL.1f§@O:<4^460€RHP•.1\<Iu7X][@5.3B^@5.´@Y:N464^0€RXB6I1K ���›_°dL.8‰HRÖ78][@8.3BD7X.103C

R8\«RX7Od?R‡xNK6b�RHBD”?¸

�

½

�

�

P

�

�

¿ÁÀ ÑMÒ
¾•½

�

�

P

� �

¿

N

Ñ5Ò
¾¥½

� �

P

�

�

¿uÀTS

P

••˜?q›˜M…

R8b?25\

¾¥½

���

P

�

�

¿

R80´.1\<.37MBDK628fm9�V8\zŠMR¥b?25464^0€R„R¥78.301e?.`BD:?9L25fMB6B6”5\OR80 ,•f?e?K^.1.3@FK6.`‘�.`’Y:N”5:<ˆ?‰

I14

¾¥½

�

�

P

� �

¿

R¦\NŠO=?7v9�V8\zŠMR¶b?28464601R&R80Œ,•f?e?K6.3.3@#K6.3‘?.`’Y:<”8B6”5\•@O:N464601R&R¶78.301e?.`BD: � �

9�28f>B6:<ˆ?qµ,�f?.1ˆ5RXBDxz@².1\<CTG^.1\>RZ-®V84^2Ye;:<7–BDR8ˆ•.3\<C8B^BAR8d?dL”5\M.1K^.1e
‰Xb?25ˆ8Š R¥\NŠO=?7§46.3d�.3464^I1ˆ5.

I14Z:<-/9?=?\N01=?46R{.1\<\N.1fMBDI`BD.34Ö:<KDVXf>ŠOd�R‡-™=;BDRXB ••\<e
qÁR{˜?qR�YqÁV8d?K6VXB“…“q

sÁˆXŠ®25\zŠMR8f®-c.301254^0178289?:<7>=?4w@8.101.`BDC‡K6.3f?e?4^01.1K^d�.3f
‰­R8b?28\�f?.3- \NI19®P•.3\ e?:z¯ K6R878a3:<”?‰

I14§f?:Nf?a14 G^.3\<.3fŒ-®VXˆ5f?.14^.14„B6I1K1‰QVX\NBWRX\«V8d�RXf�:N4„d�.3\«VXB6b�RXB•G^=?7­‰
b?25ˆ8Š}R80™.3\<.37>B6K625fO_°\NŠO=?7

9�V8\zŠMV87 :{-/.1\zŠ5.17mV8\NBDR8\«VXd�R8f™:N4u=?ˆ8ŠMRXf�R8d?d�RXf®R§9L25fMBDd�R8f‡7X.101e;CYe?f;.17‡I14u@5I3ˆ501COe?f?.37

:&b?RXBWV846R8:Ö-/:<f?e?:NˆŒ9L25fMBD2546R8f#f>=?\N\«V87­‰Áb?:<4^01.3f¢R80ª,–f;e?K6.3.3@vK6.`‘�.`’Y:<”†=;BDV8f#Ry\NŠO=?7

R80Œ.3\<.17MB6K625f¢9?V8\NŠ5VXB G6V8K·G6R dL.}@O:<4^460€RHP•.1\<IXq 	Ö]5d?d;4601]8K6]54±,•f?e?K6.3.3@#K6.3‘?.`’Y:<”&9L.1e?:Nˆ

4603.1-/:<7>\«R84^4603:<7>=?4DRXf f?.3-�\<I39?b?.3B²P•.3\©q �•][@5.`BD78.301I34678I39?9
‰Áb�R(R�³Áœµƒ>_©BF7>:N460€VX-cxzBSG^=?7

R80w.3\<.17MB6K625fY_¨\NŠO=?7 K6.`‘�.`’Y:<”§-cVXB6K6:z’Y.3\<.1-/.1:NK6.X‰XRXd?d�R8f{4^01.1-/:<7>\<R8464^01:<7>=?46R8f‡.1ˆ8Š

¾&ÀTS

_

f�V8\57X25f?a3.1fMBDK6V8\<”Oe?”Za14^E?a14^28BQBWR8\<V8\<b�RHBD=?f?7­qJ,•0u.1\<.37MBDK628fY_°.3\<.17MB6K625f²K6.`‘�.`’Y:N”5b?250u9L.1e?:Nˆ

a146R87¢25\zŠMR8f•f?28K6-cV8\–9�VX\NŠMVX7�P•25ˆ5f?R87yG6V8K^=?\<I37828B±R8e?f?:r‰•-/.1\zŠ5.17�f?.1- I1K6:NfMBD78.301f?.37

RŒ4603=?9?KDR€@8.101.`BDC[@5.3\©‰ I14{f?.3- ,•f?e?K6.3.3@&K^.3‘�.37MBWV8\N”Ye?f?R87­qysÁ03.17 7O\<R8464^01:N7O=;4{b�RXBWVX4DR

9�.3e?:<ˆ‡9L2501:zBDxz@®\N.1460c••\<e
q ˜;qR�;qÁVXd?KDVXBW…`q

	A.37O:NfMBD46‹;7(-/254UBZR803B•R80§.346.`BD.3B1‰LR8-c:N7825Kke?:N¯�KDR87MB6xN@c4601”8KDV84Z:<4Ö\N.1b?.`BD4^I1ˆ5.341‰­-c:NfMB

9�I3\<e�VX=?\µRc˜?qzl5q¥V8d?K6V8f}\<VXBDb�RHBD”/.146.`BDdL.1f
q¥,
e;:N¯�KDR87Xa1:<”/-/.1fMBD.34–.14^.3B6b?.10{7XI19L.14^B§R80

EHG^e?25f;4DV8ˆFR 4^01.3-c:N7O\<R8464^01:N7O=;4´\N.1xNKDV84^d�R8f‡R80X‰Ob;25ˆ8Š{b�R².1\N.17MBDK^25f‡@8RXˆ8Š™\zŠY=;7™4603”5K6”Oe?:<7

R•e?:z¯ K6R87MBDxz@§9�28f>B625f
‰8R87>7825Kµ28B6BžR•7>\<R8464^01:<7>=?4A9�V8\zŠMRZf?:<f?a34ž.3ˆ8Š5I3K^BD.3\<- �;.1fm-/.1ˆ8b�RXBWVT_

K6250`@XR;q��°ˆ8Š±.3ˆ8Š�25\zŠMR8fª\zŠY=;7®9�V8\zŠMVTG6RY‰�R8-/.1\NŠc,–f;e?K6.3.3@±K^.3‘�.“’;:N”57828K¥7X.1\N.3BD7X.103.3B6B1‰LR80

.1\N.17MBDK^25fŒ9�V8\zŠMVTG6VXf}@O:<464^0€RXP•.3\<IFb�R8\«RXe;@XR®R®e?:z¯ K6R87MBDxz@ª9�25fMB6b?250mI3K1‰�f?.1-¬P•.1\zBDI3B6\<.3fO‹;\

P•25ˆ€G6R¥RX03BAR¥9?V8\NŠ5VXBJ@XV8\«R84^03BDR8f?:©‰HR8-/:<f²RX0 .3\<.17MB6K625fFR¥e;:N¯�KDR87MBDxz@„9L25fMBDd�RZI1KUB€‰T@XV8\«R84^03BU_

b�RXBµR80ž]5464^01.14µ7>:<-/.1f?CÖ:NKDV8fMŠ•78]503‹?\©qAsu03BµR80u.`¯ .37MBD=?4UBži .1.1f?R87>78.1K gjik.1.3f�R87>78.3Kml[n5n5šTp

@5.`B6BD.FI14^01K6.F.1\NC54603]5KZ.1ˆ8Šª4^01.1f;f>Š8.103.3B6B§‚„ƒ(9L25fMB¥7825fMBDR87MBD=?4•.146.`BDI3f
qZsuf?f?.17ª7X]8@5.`B^_

78.303BDI3d�.3f{e?:N¯�KDRX78a1:N”Z.146.`BDI3f™7825-/9?\N:<7HV8\NB BDKDR[G^.17MBD”5K^:«V87ÁG^]5b?.3B6f?.17§\NI3B6K6.8‰H-/.1\NŠ8.17„B6]5d?d

.1\N.17MBDK^25f¦I14F\NŠO=?7|4^0€R87HR84^03B{:N4 BDR8K^BDR8\<-cR801b?RXBDf�RX7Lq®,Ã7>\«R84^4603:<7>=?4mb?RXBWV84F.1d?dL.1f¦R80

.14^.3BDdL.1f}R{460€RX7XRX4601287±b�RXBWVX4DR8:Nf�R87®]8464603.1ˆ5.378I3f>B„x<K6b?RXBD”?¸

�

À�� ÑMÒ ½��²¾

Î

¿

P

••˜?q o8…

R8b?25\

¾

Î

R80	�6qu4^0€R87HR84^0§b?254^460€RY‰�I14ÖR K @XR8ˆ8Š>N .1\NCHG^.1\ R84603.1K6:NfMBw@XV8\«R84^03BDR8f?e?”?‰Yb?25ˆ8Š

R80ŒRXe?28B6Bc4601R87HR8460}.1\<.37MBDK628fY_m@XR8ˆXŠ�\zŠO=?75_°4603.1K��Y_°.Xq , e?:N¯�KDR87Xa1:N”¶-/.1fMBD.34®.14^.3B6b?.10

n;l



˜?q��;qJV8d;KDR;¸Fsu0cRª46.3-®RHBD:<7>=?4 V8d;KDR(R803B e?.3-c25f;4^BDK6V8\•G6RY‰Jb?25ˆ8Š|.3ˆ8ŠyV8\zBWR8\<V8f?254„R8\«R87>E

‚„ƒ(K6.1f;e?4603.1K6dL.1fy-/:<\zŠ5.1f(9�V8\zŠMV87ª\N.1b?.`BD46I3ˆ5.14^.17­q§,
f;25K6-cV8\QK6.3f?e?4603.1K§VHBD-/.1f?Cc9�VH_

\NŠ5V8:Zb?.1\zŠ5.`B6BªR80�‚„ƒvK6.1f;e?4603.1K6dL.1ft.3\<.17MB6K625fY_¨\NŠO=?7&@O:<4^460€RX4601”8K6”Oe�V84�7X]T@8.3B678.103:<7�d�.

E?ˆ8Š8‰–b?28ˆ8Š•R&9�V8\zŠMR¦b�RHBWV846R

S

q�,–0|.3\<.3@8.|@Y:N464^0€R84^01”5K^”Ye?”�9�VX\NŠMVX7�@XV8\NB6250€RHBD\«RXfO=;\

-/.1ˆ5-cR8KDRXe?f�R87­q

78I39�.34^Bm.10/R80/]5464^01.1ˆ�f?.1-!P•.3\NB6I3BD\N.1f>‹?\u03I1K6=;41q±ƒOC8BFR(\zŠY=;7XRX7Ob;250/BDR8K^B62501”ªb?28464601R87

]54^4601.3ˆ5.–\N.1b?.`Bkf?R8ˆ8Š528d?d�-/:<fMB R80•.3\<.37>B6K625f;257>b?250•BDR8K^B62501”;‰OI34kxNˆ8Š‡R80`B @XV8K·G^=?7­‰Yb?28ˆ8Š

R‡³ÁœAƒM_°dL.1f(f?.1ˆMRHBDxN@®b?254^460€RX7Of?V8\Q:<4Ö-/.1ˆ���ˆXŠ5.1\Nb?.3B6‹?f?7�a346E?a346257HRXB™•S\Ne
qu˜?qj˜>…`q

����� � � !#"%$ ����354 + * ��� + 3 & & 4�� $ )L/0'2123 4</6)�78/0'

,Ì³ÁœAƒ�7>:<4601V8-/xNBWVX4DR|.1\NC8B6B‡.3\¥7X.1\N\Z@8I1ˆ5.301f>‹?f?7�RyK6.3‘?.`’Y:<”54/-cVXBDK^:z’&7>:N460€VX-cxzBWV846VXB

R80 ‚„ƒ±K6.3f?e?4^01.1K^.17ª.14^.3B6I1f
q ,¡b;.1\NŠO03.3BD.`B–-/.1ˆ878]5f?fMŠOxNB6:©‰?b;25ˆ8ŠªR(g›i .1.1f?R87>78.1K l[n5n5šHp

a1:N7>7OdL.1f•.“’Y9?\<:Na1:NBc]54^4601.`P•‹?ˆ5ˆ5I34^B±BDR8\«V8\zBWR87�R 4601=;9?KDR€@5.301.`BDCvf?I1\N7O‹;\<:¥f?25K6-cV8\ZK6.3f?eY_

n��



˜?qj˜?qQV8d?K6R;¸ sÁ0cR±46.3-®RXB6:<7>=?4 V8d?K6R�RX03B e?.1-/25f?4UBDK6V8\•G6R;‰Jb;25ˆ8Š|.3ˆ8Š†V8\NBDR8\«VXf?254§R8\<R87>E

‚„ƒ{K6.3f?e?4603.1K^d�.3f�b?25ˆ8Š5R8f„G^]5b?.3B6f?.17m\<I3B6K6.Öf?.3ˆMRXB6xN@™b;25464^01E?46V8ˆ5E®9?V8\NŠ5V87{R§e?:N¯�KDRX7>B6xN@

4603”5K6”Oa1.3f>B6K6=?-�7X][@5.3B678.303BDI3d�.3f
q

4603.1KcB6KDR8f;4601-/:<4^4603:<”54/I14cK6.3‘?.`’Y:<”54®R8-/9?\<:zBDE?e?”8:wI14cR 4^01=?9?K6R€@5.103.3B6Cv.3\<.37>B6K625fO_°\NŠO=?7

I14™.3\<.37>B6K625fO_°.1\N.17MBDK^25f¦K^.3‘�.“’;:N”54™-cVXBDK^:z’Y.1\N.1-/.1:u7X]501]8B^B€qŒ, 4601V8-cxzBWV84^257HRXBF:NB6BFf?.3-

K6I34601\N.3B6.10103‹?7­‰�a346=?9?V8fŒR{˜?qzl5qjd
‰­V8d?K6V8f�\<VXBDb?RXBD”{e?:z¯ K6R87MBDxz@®4^01”5K^”Ya3.1fMBDK^=?-c2XB¥BDR8K^BDR8\z_

-®RX01”(K6.1f;e?4603.1Km.346.`BDI1K^.c@825f�RXB6782503”}.1\N.17MBDK^25fY_¨.1\<.37MBDK628f K^.3‘�.“’;:N”�-cV8KUBDK6:Ž’Y.1\<.3-c.378.`B

78]503]5\•G^‹;7L¸

�

 

Í

 

¼3»

½©Ñ5ÒJ¿ÁÀ

?

º1¼3»„½rÑ5ÒQ¿

U

K�� ���

Ô��

�°-��-A

½

I�A

P

=BA	� I�A

P

=BA

¿�


Ô

P

••˜?q —5…

R8b?25\

º1¼1»–½rÑMÒJ¿

R„f?25K^-®V8\OK6.3f?e?4^01.1K••W�;q �8o5…µK^.3‘�.“’;:N”54ÁR8-/9?\<:zBDE?e;”HG6R;‰HI14��-A

½

I

P

=
� I �

P

=��

¿

R80{‹?K^.14§a14^C �²K^.1.1f|P•‹?ˆ8ˆ8@5I3f>Š8.8q™,��

À

N ���

�����

U

N��

�

�-A

½

I�A

P

=BA�� I�A

P

=BA

¿��

7>:NP•.°G^.103I14

9�.3e?:<ˆcR80 .1\NC501C‡P•.ÙG^.301.3B6d�.3f|R‡f?25K6-cV8\JK^.1f?e?4^01.3K6.17>f?I3\ dL.3@5.301.`BD.3B^B§.3¯�.17MB6xN@ªe?:z¯ K6R875_

a1:N”54ZV8\<\<R8f?e?”ªg��k46.3K^B6:©‰LƒY01V8\<7HR;‰��´RXB6BDR[ŠŒl[n5n5ŸTp©q

, ˜?q›—;qžV8d?KDR§P•.1\N46C²K6I34603I1dL.1f±Rc•S˜?q›—M… .1ˆ80€R87MB´7M@8RXf>B6=?- .1K^.1e?-/I1fMŠOdLC5\�4^0€V8-/xNB628B6B

³ÁœAƒ®\<VXBDb?RXBD”?q

�

”5\­\«VXB64601R8f�R87/Rma346E?a346257®Rmf?.1ˆ5RXBDxz@‡b?25464^0€R87>f�VX\
:<43‰;R8-/:<7™Rmf?25K^-®V8\

K6.3f?e?4603.1K^d�.3fŒ-cI3ˆ‡f?.1-Ã@825\NBDR87²G^.3\<.3f¦••]5464^01.1b?R84625f;\<xNBDV846=;\
\<e
qÁR{˜?q oYqÁV8d;KDVXBW…`q

,�•S˜?q›—M…§4603.1-/:<7>\«R84^4603:<7>=?4™-/.1ˆ8P•.3\<.3\<CHG^I`BFE;ˆ8Š¶7HR89>G^=?7­‰ub�RŒR �§K6.3.1f¦P•‹?ˆ5ˆX@5I1fMŠ>B

4603.1-/:<7>\«R84^4603:<7>=?4ÖR8\<R871G6V€@8RX\Lb;.1\NŠ8.3B^BD.14^xNB•G^‹?7­qu, 4603.1f?fMŠ5.301I34•b?.3\NŠ8I1f±7>:<4^0€V8-/xNB628B6B´K6.“_

n��



-13 -11 -9 -7 -5 -3 -1 1 3 5 7 9 11 13 15 17
-10

-5

0

5

10

Length

Semiclassical

Quantum

|(
r 11

) 11
(L

)|

˜?q oYq­V8d?K6R;¸´,�˜?qzl5qkV8d?KDVXf�\<VXBDb�RHBD”/‚„ƒªK6.1f;e?4603.1K„³Áœµƒ>_¨.8qw,£P•.1\N46CcV8d?KDVHB–R‡7M@XR8fMBD=Y_

-/2541‰YR80§R8\N46” BD‹?7>K6]801]8B^BZV8d?K6VXBÖRm4^01.3-c:N7O\<R8464^01:N7O=;4w4601V8-cxzBWV84 =;BWVXf�fMŠ5.1KUBZ.1\N.17MBDK^25fY_

.1\N.17MBDK^25f��

À

U�P

� À

U

K6.3‘?.`’Y:<”54 -cVXBDK^:z’Y.1\N.1-™dLC5\AR¶••˜?qNl[…–e?. ��f;:<a1:N”[@8RX\ 4601V8-cxzB6@XR

7HR89OG^=?7­q�,Ãf?25K^-®VX\Á@8.103.3BDCya346CŒ4^01I1\N.14^46I1ˆ8. H

À

U

Õ

S

Õ

R �–:NKDR8a/e?.1\zBWR}4^01.3f?fMŠ5.103C

9L28BD.3f?a1:<V8\
.1K^C5464^I1ˆ5.

�

À

U

S

Õ

S

I34•R

½

=BA

P

I�A

¿ÁÀ�½�S

Õ

�

P

S

Õ

�

¿

9�28f>B6d�R{@525\zBZb?.1\zŠ5.10`@5.Xq

ˆ5=?\<R8K6:N0€V8\zBk4^01.3-c:N7O\<R8464^01:N7O=;4 �§K6.3.1fªP•‹?ˆ5ˆ8@8I1fMŠª:<4^-cI`B¥R{4601287XVX46254

� A

½

I�A

P

=BA	� I�A

P

=BA

¿ÁÀ �

½

N

U

¿

¼��

� �
	

Ñ5Ò

DFE

Ë
Î

Å
Ï

�

�

Í>Î

�
�����

•S˜?q š5…

R8\<R87>E
‰MR8b?28\?R80Ö]54^4603.1ˆ503I14´-c:Nf?e?.1f{\N.1b?.`BD4^I1ˆ5.34

D E

b?254^4601E;4DV8ˆ5Ecb>=?K6257>K6R§@825f�RXB6782503:<7­‰

-/.1\NŠ8.3Bm•S˜;q �5…¨_°d�RXf�RXe;BD=?f;7±-c.3ˆ?‰��

E

9�.3e?:<ˆ/R{PSR8\<28fª@XR8\N”‡9�RXB6B625ˆMV84^257�4^0€V8-cR;q œµVHB^_

b�RXB6”?‰žb;25ˆ8Š �°-��-A

½

I�A

P

=BA	� I�A

P

=BA

¿

BWRXK^BWRX\<-cR801f?: P•28ˆ[G6R(R&•S˜;q š5…§7>:NP•.°G^.101I34FBDR8ˆ[G6RX:<f�R87

7828-c9?\N.`’c7828fHG^=?ˆMV8\zBSG6R8:zB´:<41‰YI14wxNˆ8Š/d�.3f?f?.

Ë

�

Î

Å
Ï

�

�

BDxN9?=?4^E®BWR8ˆ8257{P•25ˆ5f�Rm.3\<C8P•28K6e?=?\Nf?:©q

,–0

Ë

Í>Î

Å6Ï

�

�

B6x<9?=?4^E BWRXˆ5257 R#\NŠO=?7HR87hV8\zBWR8\ -c.3ˆ8BD.`B6B}bO=;K678287Ob;250¦BWR8KUBD2503f�R87­q!,

•S˜;q —M…¥.1\<.37MBDK628fY_°.3\<.17MB6K625f|K^.3‘�.“’;:N”54§-cVXBDK^:z’Y.1\N.1-/.178.`B–P•25K^-®VX\<:<46R8f�P•.3\NP•25ˆ8b�RXBSG^=;7(E;ˆ8Š

:<43‰?-/:<fMBÖ.1ˆXŠ�BD]5d;d?4603]5K6]54¥e?:z¯ K6R878a3:<”54w4^25KZ]5464^01.3ˆ5I3B1¸

�

 

Í

 

¼3»

½rÑMÒ
¿�À

?

º1¼3»„½rÑ5ÒJ¿��

U

N � ���

Ô

�

�°- �-A

½

I�A

P

=BA � I�A

P

=BA

¿�


Ô

K � ���

�

�

�°- � A

½

I�A

P

=BA�� I�A

P

=BA

¿�


���������

Õ

•S˜?q›ŸM…

�§:NP•.°G^.103@8.��

�

� AŒb?RXB6@XV8fMŠMRX:NB}R •S˜;q š5…ª46.3ˆ5xNB646I1ˆ8I3@5.3\m:N\<\©q+R8f?f�R87t7X25-c9;\<.`’h7X25fY_

G^=?ˆMVX\NBSG6V€@XR8\r‰

�

 

Í

 

¼1»

½rÑMÒ
¿

P•.1\<xNK6b�RHBD”™254^01a3:<\<\<V8\<”m]5464^01.1ˆ878I1fMB1¸

�

 

Í

 

¼3»

½rÑ5ÒJ¿ÁÀ �����

�

Ë1Î

 "!

P

•S˜?q›nM…

n8˜



�13 �11 �9 �7 �5 �3 �1 1 3 5 7 9 11 13 15 17
�10

�5

0

5

10

Length

Semiclassical

Quantum

|(
S ee

) 11
(L

)|

˜?q›—;q´V8d?KDRY¸Œ,–0

�

 

Í

 

���

½©Ñ5ÒJ¿

K6.3‘?.`’Y:<”54®R8-/9?\<:zBDE?e?”y³Áœµƒ>_¨.&•S\Ne
qtR¢••˜?q›—M…‡.3ˆ8Š5.3f?\<.`BD.`B“…

R®7M@XR8fMBD=?-/254‡•·P•.178.`BD.€…–I14„4^01.1-/:<7>\<R8464^01:<7>=?4™•S9?:NK6254D…¥4^0€V8-/xNBDV84•.3K6.3e?-cI3fMŠ5.17XI1fMB€qF,

9�R8K6R8-cI`BD.3K6.17§=;ˆ8ŠMR8f?R801257­‰5-/:<fMBµRZ˜?q oYqžVXd?KDV8f q

�

”5\M\<VXBDb�RHBD”57§RZf?.3ˆMRXBDxz@§b?254^4603257>f�V8\

-c.3ˆ[G^.3\<.3f?C{a14^E?a14^257­‰ R8-/:<7cR{f?.1ˆ5RXBDxz@�b?254^4603E?4DV8ˆ8E}9�V8\zŠMV87²G^.1\<.3f?\<I`BDI3K6.§=;BDR8\<f�RX7Lq

R8b?25\
�

�

••˜?q o8…‡RX\«R87>E
q�,–0

�

�

R8-/9?\<:zBDE?e?”87XRHB{:<4‡7>:<4^0€V8-/xNB6b�RXBSG^=;7t•S˜?q›ŸM…{R8\<R89OG6V8f
‰

e?.&9L25fMBD254|I3K^BDI37>‹?7>K6.�f?:<f;a14|4603‹?7>46I3ˆ5‹?f?7­q , ˜?q›—;q V8d?KDR•RX\<46”¢P•.3\<I3d�.3f£R80&:NB^B

BWV8K^ˆ8ŠMRX\NBª••˜?q›nM…F4603.1-/:<7>\«RX464603:<7>=?4{7X]501.3\<xNB6I14™4^.1ˆ5xzBD4^I1ˆ5I`@5.1\Ö4^0€V8-/xNB628B6B™³ÁœAƒ¶\<VXBDb?RXBD”?q

�°46-/I3B„G^”y.1ˆ8Š8.103I14^B®7HR89?=?f?7¦Ry7M@XR8fMBD=;-c254‡.3K6.1e;-cI3f?fMŠ5.1\rq�,�e;25-c:Nf�V8f?4mf?.1ˆMRHBDxN@

b?254^4601E;4DV8ˆ5b;250±BWR8KUBD2503”|a146E;a146287t•S\Ne
q†RŒ˜?q šOq VXd?KDVXBW…mR80

¾�À

?�=BA�N

DFE

a146R8\«VXe?d�R

BWR8KUBD2503f�R87­‰™RXb?25\

D E

_¨B|R£•S˜?qR�5…(7>:zP•.ÙG^.103I14†R8eHG6R�-c.3ˆ?q sÁ4^.3B6‹?f?7>d�.3f

¾ À

N

S

Õ

�

‰

N

U

Õ

S

‰ N

U

Õ

�

‰ N ?

Õ

�

‰ N��

Õ

S

‰ N��

Õ

�

‰ N

�

Õ

�

‰ N

�

‰

�����

q‡su01.37yRªb;25464^0€R87yR±78][@8.3BD7X.103C

E;B6@825f�R8\<R87>b?250‡BWR8KUBD2503f�R87­¸{su\<C84601]8KmR80/.1\N.17MBDK^25f¶dL.1\N.1‹;B678]503:<7yR(4601=;9?KDR€@5.301.`BDC5dL.8‰

RmK6.`BDK^2X_°K^.3‘�.37>BDV8\<”Oe?28B^Bk\zŠO=?7ce;:N¯�KDR87MBWVX\<”Oe?:<7mR™4601”8K6”Oa1.1fMB6K6=?-/25f
qÁsu01=YBWV8f

º

4601V8-™E

C3b>=?K67X28B CZBD.14^0–-/.1ˆmR PSR8\<R87™78]801]8B^Bw9�RXB^BD25ˆX@8RYqL�„I3ˆ5‹?\�RF\zŠY=;7/e;:N¯�KDR87Xa1:<”[@XR8\?@O:<4^4601RH_

G^=;B•R{4601=;9?KDR€@5.301.`BDC5b?]808‰LI14¥.1\<.37MBDK628f?f�V‡R8\«RX7O=;\N@XRm@O:<464^0€RTG^=YB–R‡dL.ÙG6V8K6RXBDb?2808q

�2� �2� � 3 3546/	�J(�
 , & , + 3

,–0 :<46-/.1KUBD.`BD.3B^BŒ.3K6.1e;-cI3f>Š8.17 R#f?25K^-®V8\Ž_°4^01=?9?K6R€@5.103.3B6C¢-c.301254^017X259?:<7>=?4�@5.103.3B6C57

³ÁœAƒM_°I1f;.17Œ.3\<46Cª.3\<-/I1\<.`BD:µ@Y:N014^ˆMV8\«RHBWVXB„R8eHG6V87­q �–.3-c28f?4^B6KDV8\zBD=?7­‰Jb?25ˆXŠ|R±e?:N¯�KDRX7>B6xN@

‚„ƒ&K6.3f?e?4603.1K^.17�³Áœµƒ>_°.±P•=?f?e?R8-c.3fMBWV8\N:<4DRXf&-®V84{-/:<fMB‡R|e?:z¯ K6R878a3:<”|-/.1fMBD.34‡K6.1f;eY_

4603.1K6.378I}R†f?.3ˆMRXB6xN@¦b;25464^0€R87>f�V8\¥-/.1ˆ€G^.1\<.3f?C|a14^E?a14^257�-c:<RXB6B1q¦,¬f?.1ˆ5RXBDxz@&b?254^460€RX7

nMo



�10 �9 �8 �7 �6 �5 �4 �3 �2 �1 0 1
L

�3

�1

1

3

5

Le
ng

th
 s

pe
ct

ru
m

˜?q šYq|V8d;KDR;¸ ³Áœµƒ R�f?25K^-®VX\t•rR8\N46”¬K6I3460€…£I34�RX0 ‚–ƒ�K^.1f?e;4601.3K+•·P•.1\N46CÌK6I14^0[…

K6.`‘�.`’Y:N”54•R8-/9?\<:zBDE?e;”5:<K6R;q , e?25-/:<f�VXf?4 f;.1ˆMRXB6xN@Ìb?254^4603b?250 BWR8KUBD2503”+a14^E?a14^257

b?.3\NŠ5.

¾ À

?�=BA N

DFE

‰tRXb?25\

DFE

_©BÃ•S˜?qR�5…•R8eHG6RÌ-c.3ˆ?‰Nq sÁ4^.3B6‹?f?7>d�.3f

¾ À

N

S

Õ

�

P

N

U

Õ

S

P

N

U

Õ

�

P

NV?

Õ

�

P

N��

Õ

S

P

N��

Õ

�

P

N

�

Õ

�

P

N

�

P

�����

q

7>:<-™=YBWRXBDV84DR®I3K6e?.378I3d�.3f¶R�\N.1ˆ5.3ˆ8ŠO4601.3K��?d;d 9L25fMBD4^01.1K��ye?:N¯�KDR87MB6xN@(4603”5K6”Oa1.3f>B6K6=?-~.`_

46.`BDI`B¥@O:N0146ˆ5V8\NB6=?7®-/.1ˆ‡K6I34603\<.3B6.14^.1f
q

, e?:N¯�KDRX7>B6xN@(4603”5KDVX4§4601.3K6.39�I`B™R�f?28K6-cV8\A-/.10325460378259;:<7>=?4 K6.1f;e?4603.1K6.37>d�.3f¶-cRH_

f�R89;4DV8ˆZ:<4^-c.3K6:N7ZP•.3\�g

�

R8\«R8dL.1KUB§l[n5n8nY‰ �¥.1K64^aWb
‰ �–R8ˆ8ˆ5.1KUB°Š5‰ �•.3\<\N.1K§l[n5n8nY‰[ƒO:<.1dL.1K��������Y‰

ik25ˆ825-c28\<fMŠ5‰;œQ.3d�2O.1=YPÙ‰­ƒYaWb?-/:NB��������Hprq±,–0®‚„ƒ†K^.1f?e;4601.3K6.37¶.1ˆXŠ ETGwG6VXBDI37MBD.1K^.3BZG^.`_

\<.3fMBDb?.`BDf?.37&R80ª28B6B‡7>:<R8\«R87>=?\N”}.3\<-/I1\<.`BD.37 BD.3460`BD.1\NI14^I1K6.Xq�,�e;:N¯�KDR87Xa1:<”|4^01.3K6.19L.™G^.`_

\<.3fMBDC54^f?.17¢B��?f?:<7#0€V8KUB�,•f?e?K^.1.3@ ‚–ƒtK^.1f?e?4^01.3K6.17hˆ5.3K•G^.14^03B6I146:²4^9�.37>B6K6=?-cV8d�RXf :<43‰

-/.1\NŠOf?.37c@O:<0346ˆMVX\«RXBDR¥G^.1\<.3f?\<.3ˆ‡:<4wP•25\zŠY:N7}g•,Öe�R8ˆ8:<e?.3\<:©‰ �²28\<e?d�RXK^B �����;l3prq

n5—



�����

����������%

� �

�Ì%(�
	 �J�J�
�
� %����
	&� �Á����� �����

� "��

�

%���� �
�����(�#�
	��
���

9

:<fMB R80`BkR ik.`@5.103.3B6C5d�.3f�\«VHB6BD=;7L‰>R��§=;BD0 
Z:<\<\N.1KžB6KDR8a3.ÖP•25K6-™=;\«R{g �²=;B60 
Z:N\<\<.3K„l[nMšOl3pr‰

g �§=;B60 
Z:<\N\<.3K„l[n5n��TpZRy7O\<R8464^01:N7O=;4DR8fv7HR828BD:N7>=?4{K6.3f?e?4603.1K^.17�4603.1-/:<7>\«R84^4603:<7>=?4‡7M@8RXfY_

BWV8\<V84DVXf�R87‡\<.3ˆ8BD]5-/]5K^.1d?dc-c.3ˆ8P•25ˆMR8\N-®RX0€V846R;qA,•0125f>d�RXf±.10§RFP•28K6-™=?\<RFa34DR87cR��

�

4603.`_

K6:Nf;BD:O4625KUP•.ÙGUB6I14 @5.301.`BDC²K6.3f?eHG^.8q�	A2[@XV8d?d?:��

�

7X25K6K^.17Xa1:<”87m7>:<4^0€V8-/xNBDV84DV8K6R¥@XR8f{4^01‹?7>46I3ˆ?‰

b�RFG6R€@YxzBWR8f;: R87HR8K^=?f?7�Rª4^01.3-c:N7O\<R8464^01:N7O=;4§7O:zP•.ÙG^.301I14^.17Œ9L25fMBD28464DVXˆMV8f
qmsÁd;d�.3f R®P•.“_

G^.103.3BDdL.1f®g��´RHB6BWR€Š}l[n5n8˜­•ÙlT…¨p©‰Yg��´RHB6BWR€Š8‰�•¥2846.1f��>@O:N4^BFl[n5n5—TpMI14 g��´RHB6BWR€Š}l[n5n5—XpMR8\«R89>G6V8f

R803B�BD.37O:NfMBSG^‹?7 VXB€‰²b?28ˆ8Šhb?25ˆ8Š5R8f \<.3b?.3B}.103.178.`B†R�7X25K6K^.178a3:<”57HRXBŒ7O:N4601V8-cxzBWR8f;:§I14

78.301.1\Nf?:©q

� � � � � �5)�&��</ , ( � +-,���3 ����354 + *  �� + 3 &

,–-/:<fMB R80`B R�ik.`@5.301.3B6C5dL.1f¦-cV8K„-/.1ˆ5-m=;BWRXB^BD=?7­‰µR �²K^.1.3f†P•‹?ˆ8ˆ8@5I3f>ŠyfMŠ825-®R±P•25KÙ_

-®VX\<:<46R8f±R‡78][@5.`BD7X.101C®4601=;-c-cV€@8RX\
.1ˆ8Š8.103:<7±-/.1ˆ?¸

	AK �

½

I

P

I

�

P"!

¿ÁÀ

Ä

Ó

I �

½

I

P

I

P"!

¿uÀ �

¼

U

!

N

!

¼

P

•roYqNl[…

R8b?25\ÁRX0

!

¼

_¨.17yR80‡.3f?.1K^ˆ5:«R84^01:Nf>B6.17­q±su0/9�.3e?:<ˆª4603:<fMBDI3f P•25K^-®VX\<:<46R8fyRª469L.17MBDK6V8\<e?.“_

BD.3K6-/:<f�V8f;4Ö\<25ˆMRXK6:NB6-c:N7>=?4 e;.1K6:z@XV8\NB•G6R;¸

	µK �

½

I

P

I

�

P"!

¿ÁÀ

Ó

Ó

!$#&%('

�

½

!

¿

P

•roYq �8…

R8b?25\ �

½

!

¿wÀ

e?.3B

½

!

N

¹

)

¿kÀ+*

¼

½

!

N

!

¼>¿

R

¹

)

�–R8-/:<\zBD25f±259L.1K6VXBD28K•4^01.17>=?\<V8K6:N4

.1ˆ8Š8.1f?\N.3B6.8quiwRX\<:«RXfmI14Ái \<2OaWb±g›ikR8\<:<R8f
‰Yik\<2OaWbyl[nMš��Tp?-/.1ˆ5-™=YBWRXB^BWV87­‰8b;25ˆ8ŠmR80²•Ul8q —��5…

nMš



�§K6.1.3fmP•‹?ˆ5ˆX@5I1fMŠ P•.1\Nx<K6b?RXBD”¥E?ˆ8Š8‰8-/:<fMB RX0;I‡I14 I �M9L25fMBD257HRXB

!

.3f?.1K^ˆ5:«V€@XR8\>]5464^01.378]8B6C

]54^4601.34•\N.1b?.`BD4^I1ˆ5.34•7>\«RX464603:<7>=?4Z9�V8\zŠMV8K6R™@5.3B^B¥]5464^01.1ˆ;¸

�

½

I

P

I

�

P"!

¿uÀ ���

I�� I �

�

�

½

I

P

I

�

P"!

¿

Ë1Î

 !��

Ø�� Ø

�

� �
	

���




P

R8b?28\ �

�

½

I

P

I �

P"!

¿

R/9�V8\NŠ5Rc-/.1fMBDI3f}4^0€V8-/xNB628B6B¥7>\«R84^4603:<7>=?4–b?RXBWV843qZ,–0

�

�

½

I

P

I �

P !

¿

R8-/9?\<:zBDE?e;”8B´9�.3e?:<ˆ{.3ˆ8Š®28\NŠMRXf±4625KÖRX\«R871G6V8d�RXf�\<.3b?.3BÖ-/.1ˆ5R8e?f?:r‰Y-/.1\zŠYf;.17/.1\<4^C™BWR8ˆ€G6R

R80¢•Ul5q›—8˜>…±I14�•Ùl5q›—Mo5…°_¨d�.3f BDV8K6ˆ8Š5R8\NB(4^01.1-/:<7>\<R8464^01:<7>=?4}7O:zP•.ÙG^.301I143q ••, 4628K}9L25fMBD254

R8\<R871G6V8KDR†:NB6B�f?.1- \<.14^0|4603‹?7>46I1ˆ8‹?f?7•.103I1KUBªf?.1- K6I14^01\N.3BD.30103‹?7­q

9

.1ˆ8BDR8\«VX\<b�RXB6”¦R

gjiwR8\<:<R8f
‰Yik\<2OaWbyl[nMš��Tpka3:<7>7>d�.3f
q … , �§K6.3.1f¶P•‹?ˆ8ˆ8@5I3f>Š fMŠ525-cV8f�RX7��

�

�

S

.146.`BDI3f

I1KU@5I3f>Š8.14ÖRX4601:N-c9YBD28B6:<7>=?4ÁR8\<R871G6VXBÁR²f>Š8.1K^.1ˆ59L25fMBk-/”Oe?4603.1KÁ46.3ˆ5xNB646I1ˆ8I3@5.3\­460€VX-cxzBDb�RXBU_

G^=?7™7>:rqž,tfMŠ5.1K^.1ˆ59L25f;B6257‡R80F•Ul8q š��5…ž4601.3K6:Nf>B R

�

_¨@8.1\XG^.3\<]5\zBu9?K6:N-c:zBDxz@²9�.3K6:<2Oe?:N7O=;4u9�VH_

\NŠ5V87±I14–R801287

º

_°K^.1\YG^.3\<]5\zBZK6.19L.3B6x<a3:<”5:J\N.14603f?.17­q¥,–0F.1ˆ8Š8.14„fMŠ5.3K6.3ˆ59�28f>B6257™G6V8K6=?\NI17HR8:zB

7>‹?\<]8fY_°7>‹?\N]5f²E?ˆ8Š§7HR89?b?RXBSG^=?7§-/.1ˆ;‰Xb?28ˆ8Š§b�R¥R �§K6.3.1f P•‹?ˆ5ˆ8@8I1fMŠ²fMŠ525-cVXBžR¥9?K^:<-/:NB6xN@

9L.1K6:N2Ye;:<7>=?4w9�VX\NŠMVHBZ78]5K^‹?\N@8.3@5Cc7>:<4���� BDR8K^B625-cV8fMŠ525fª4601V8-/xNBSG^=;7®7>:©¸

	AK ���

½

!

¿ÁÀ

Ä

���

Ó��?Ó

�

�

Ó

�

Ô

ÕzÕNÕ

Ó

���

Í

�

�

½��

P���P

�

P���P"!

¿

P

•©oYq��M…

R8b?28\LdL.3@8.103.3B6B6‹?f?7c.1ˆ8Š‡25\zŠMR8fcEHG´7X2Y25K^e?:<f?VXBWRH_¨K6.3f?e?4603.1KUB€‰O-c.3\NŠOf?.17

�

782O25K6e;:<f�VXBDVTG6R

Ry9�.3K6:<2Oe?:N7O=;4/9?V8\NŠ5R -/.1fMBDI3f�P•=;B1‰w-cxNˆ†R �

Î

P

�

À

U�P

ÕNÕzÕ

P

Ó

N

U

782O25K6e;:<f�VXBDV87&R8K^KDR

-/.1K6C8\<.1ˆ8.146.37­q
••,~7X2Y25K^e?:<f?VXBWV87&.“’Y9?\<:Na1:NB/-/.1ˆ57X25f?4UBDK6=?V8\«V846V8KDR†f?.1- \N.1460�4603‹?7>46I`_

ˆ5‹?f;7Lq …
,�9L.1K6:N2Ye;:<7>=?4{9�V8\zŠMRŒ-/.1fMBD:
�

�

�

E

½��

P���P

�

�

P��

�

¿

b�RXBDV84^B‡I34

�

�

�

E

½��

P���P

�

�

P��

�

¿

R8-/9?\<:zBDE?e;”8B 	AR[ŠO\N25Kc4^25K6d?R†P•.ÙGUB6b?.3B•G^‹?7�R �yI34 ��� @XV8\zBD2503”57¦4^01.1K^:<fMB±Ry9L.1K6:N2Ye;:<7>=?4

9�V8\zŠMR¶7X]501.3\<I3d�.3f
q•, 	µK ���

½

!

¿

_¨B�9L.1e;:<ˆ¦R¦\N257HV8\<:N4DR8f�7>:NP•.°GUBD.`B6B�4^25K�4^.1ˆ5xzBD46I3ˆ5I3@8.1\

dL.3@5.301.`BD.3B^B

���

½��

P���P

�

�

P��

�

P !

¿uÀ �

�

�

E

�

�

�

E

½��

P���P

�

�

P��

�

P"!

¿

Ë

Î

 
���

�

� �

� !"�

�

�

� !

�

� �
	

���




\<287XVX\<:<4��§K6.3.1f®P•‹;ˆ5ˆ8@5I3fMŠ�fMŠ525-cR87XI1fMBÖ7HR89OG^=?7­qÁ, B6.1\ G^.14 �§K6.3.1f®P•‹;ˆ5ˆ8@5I3fMŠ�fMŠ525-cR™R

\<287XVX\<:<4
�²K^.1.3fªP•‹;ˆ5ˆ8@5I3fMŠ5.17(fMŠ525-cR8:Nf�R87®]8464603.1ˆ5.378I3f>B„R8e?”Oe?:<7­¸

	µK �

½

!

¿uÀ

	AK �-A

½

!

¿

K

�

�

	µK ���

½

!

¿

P

•©oYqj˜>…

R8b?28\�#

º

�-A

½

!

¿

Rªf>=?\<\<R±b?25464^01E?46V8ˆ5E¦9?V8\NŠ5V87/G6V8K^=?\<I37XR •S\Ne
q}•Ul5q š��M…–I34�•Ùl5q šH˜>…6…“qc,

�

�

�

S

b�RXBWVXK6.14^.3B6d�.3ftR¶fMŠ5.1K^.1ˆ59L25fMBª-/”Ye?4^01.3K®b�R84^01f�VX\«RXBDR .14^.3B6I1fhR80&•roYq��M…/:NfY_

BD.3ˆ5KDVX\<257†I1KUBDI17X.�P•‹?ˆ8ˆ5.3B6\<.1fvR80����(BD=?d;=?46257&-/I1K^.3B6I3BDC8\wI14/.14^.3BD\N.1ˆ5.34®VHB6P•.1e;I146I`BDC5\rq

n5Ÿ



suK6.1e;-cI3f>Š8.1:Nf?7­‰ž.1f;f?.17y-/.1ˆ8P•.3\<.1\NCY.3f
‰
-/:<f?e;.1f?7XI19?9L.1f a14DRX7yR84603:<-/9;BD28B6:<7>=?4§4^25K6257

\<.34601f;.17­‰wI14/a146R87vR84603:<-/9;BD2XBD:<7>=?4{I3K^B6.1\<.3-™dL.1fvI1K^@8I1fMŠ5.346.37Lq �„I3ˆ5.143‰w-/.1ˆMR8e;28B6B �

�

I1KUBDI17X.17h.14^.3BDI3f @5I3ˆ501.`B6B}460€VX-cxzBWV84^257>f�V8\§ˆ525f;e?254DRXf 78.3\<\².1\ G6V8K6f;:©‰–I34}25\zŠMR8f;7825K(R

4601V8-cxzBWV84^b?250™P•.3\<b�R84^01f�VX\NB²9L.1K6:N2Ye;:<7>=?4„9�VX\NŠMVX7Œ4601V8-®VHB R �

�

_©BD”5\µP•‹?ˆ5ˆ5Cª-/”Ye?28f†7X.1\N\

-c.3ˆ8@XV8\«RX4603BDR8f?:rq�sÁK^K6.�R†9;K625d?\NI1-cV8KDR|i .1K6KUŠ�I14 �§.€RXB6:<f?ˆvgjik.1K^K^Š5‰��§.1RXBD:Nf?ˆªl[n5n;l`p

G6R€@8RX4625\zBWR87{-/.1ˆ528\<e�V84UB€qL�¨B6BkR BD2[@XV8d?d;:«R87>d�R8f®f?.1- P•25ˆ5\<R8\<7X2501=;f?7{RF4^25K6287/7>:NI1K^B6I17X.`_

\<I346I3@8.1\?7HR89La14^25\«RHBD254A9?K625d;\<I1-cV87>7HR8\©qµsu01.37>K6.Ö-cRTG^e{R„78][@8.3BD7X.103C P•.°G^.101.`BDdL.1f{BDI3K6‹?f;7

7>:©q

9

254^B}a14^=?9�V8f£R �

�

7825K^K6.17Xa1:N”57hB6.1aWb?f;:<7HR8: I1K^B6.1\N.1-™dL.1f @8.3B^B|7>:<4601V8-/xNBWVX4DV8K6R

]5464^019L25fMBD254^xNB6=?f?7­q

� ��� � � �

�

3 (-) ��/�� ���03 * � ' � 4 &�� � ( ) )�/ � � ���

9

:N@8.1\ ���mRc\N257HV8\<:N4DR8f±4^25K6d�RHP•.ÙGUBD.`B6B �²K^.1.3f�P•‹?ˆ5ˆX@5I1fMŠ8‰LP•.3\NBDI`BD.3\<.103b?.3B•G^‹?7­‰�b;25ˆ8Š±@XR8f

b?25030€VXBDR8K^B62501”&25\zŠMR8f•-/.1ˆXP•.1\<.3\<C \<257HV8\N:<4®ƒYaWb?K6]Oe?:Nf?ˆ5.1K®.1ˆ8Š8.1f?\N.3B€‰¥-/.1\NŠOf?.37 �§K6.3.1f

P•‹?ˆ5ˆ8@8I1fMŠ5.yI39?9�.3f ���5q

9

.1ˆ€G^.1ˆXŠ5.10301‹?7­‰„f;.1-{_°7HR828B6:<7>=?4®K^.1f?e;4601.3K6.37•4^BWRXd?:<\¥9�.3K6:Ž_

2Ye;:<7>=?4J9�V8\zŠMV8:X.14^.3BDI3f
‰5ikR8d?:
	žI14Qik=?\Ne;ŠOK6.`@‡g›ikR8d?:<aX‰�ik=?\Ne;ŠOK6.`@|l[n5n��TpM-cV8K�P•25ˆ8\«R8\N78250“_

BWR87–R¥ƒYaWb?K6]Oe?:Nf?ˆ5.1KJ.3ˆ8Š5.3f?\<.`Bµ\<257HV8\N:<4 -/.1ˆ825\<e�VX4DV€@XR8\©‰3I14µRÖ\<257HV8\N:<4 46RTG6VXB^P•‹?ˆ5ˆ8@8I1fMŠ5.378.3B

7M@8VX01:w-/”Ye;=?46257>f�RX7 f?.`@5.303BDI37¦.1\rq|,–0325f>d�R8f&:<f;4^BWRXd?:<\´9�.3K6:N2Ye?:N7>=?4m9�VX\NŠMVX7†.346.`BDI1f

:<\zŠ5.1fª-/.1ˆ528\<e�V84^257®7X25KDVXd?d�R8f(f?.1- @525\zBWR87c:<46-/.1KUBD.37Lq

�–R|-c.3ˆ|BD=?eHG^=;7¦25\<e?R8f?:wRX0����(BDR8K^B625-®VXf>Š825fvR|\<257HV8\N:<4mƒYaWb?K6]Oe?:Nf?ˆ5.1K{.3ˆ8Š5.3fY_

\<.`BD.3B1‰>R87>7825K����ZfMŠ525-cVXBÁ.1ˆXŠY4^01.3K��?.3f®.1f;f?.17{RX0Ö.1ˆ8Š8.1f?\N.3BDf;.17{R§4DR[G6VXBDI3K^BDI378.3:<K6.w@XR8\N”

]5464^01.3ˆ501I34•4^.1ˆ5xzBD46I3ˆ5I3@8.1\J4^0€V8-/xNB6b�RXBSG^=;7c7>:©q

9

V846K^I1460`B€‰­R™\N257HV8\<:N4wƒYa3K6]Oe?:<f;ˆ5.1Kw.3ˆ8Š5.3fY_

\<.`B„4DR[G6VXBDI3K^BDI378.3:<dLC5\ž\N257HV8\<:N4Ö469L.17MBDK6V8\<e?.`BD.3K6-/:<f�V8f;4{•�� �

½

!

¿

…Ze?. �?f?:«V8\Nb�RXB6”?‰ RX-c:Nf?.17

\<25ˆ5R8K6:zBD-/:<7>=?4´e?.1K^:N@XV8\NB•G6R™I19?9L.1f�R‡\<257HV8\N:<4ÁBDKDRXa1.§P•25K6-m=?\«R;¸

	µK ���

½

!

¿uÀ

Ó

Ó

! #&% '

� �

½

!

¿

Õ

•roYq o8…

,•\<257HV8\N:<4 ƒYaWb?K^]Ye?:Nf?ˆ5.3Kw9?K628d?\<I3-®Rme;. ��f?:<V8\«VX4DV8b?280–dL.3@5.301.`BD‹?f?7±.3ˆ8Šc25\NŠ5R8f±K6.39Y_

K6.301.1fYBWV8a3:<”8B1‰­R8-c: 460128K62546R8f�7HR89La14^25\<”Oe?:N7®R‡7>\«R84^4601:N7>=?4Ze?:<f�RX-c:N7XVXb?2508‰YI14Z46.3ˆ5xNB•R8dO_

d�R8f
‰Ob?25ˆXŠc.3ˆ8Š‡9L.1K6:N2Ye;:<7>=?4´9�V8\NŠ5R 7X]5K6fMŠ8.101.`BDI3d�.3f�4^25K6d�RHP•.ÙGUBDb;.1464^‹?7cR™ƒYaWb?K^]Ye;:<f?ˆ5.3K

.1ˆ8Š8.1f?\N.3B6.3Bcg ƒOaWbO=;\<-cR8fyl[n5Ÿ5nTp©q 	µ.17>:Nf>B646‹?7yR��•R8-/:<\NB625fY_

�

R8a125d;:µ.3ˆ8Š5.3f?\<.`B .1ˆ8Š�BD.3BU_

4603C5\<.3ˆ5.14Z-/.1ˆ525\Ne�V846VXB€¸




#

�

½

I

P��

¿

K

U

?

½��

�

½

I

P��

¿6¿

Ô

K��

½

I

¿´À S

P

•roYq —5…

I14´BDKDRXf?460`P•25K6-cV8\•G^=;7{R��

½

I

P��

¿

b>=?\<\<V8-�P•‹?ˆ5ˆX@5I1fMŠ>Bw.3f?f?.37c4^.1ˆ5xzBD46I3ˆ5I3@8.1\ RF78][@8.3BD7X.103C

=?f?:zBDI1Kµ-/”Ye?28f��

½

I

P��

¿ÁÀ

�

½

I

P��

¿

Ë

Í>Î

 ��

Ø��

#

	

���




qA,•0kx<ˆXŠ§e?. �?f?:«V8\zBµEHGQP•‹?ˆ5ˆX@5I1fMŠF7>:<.1\NI1ˆ5xzBD:

n5n



R

9

R84^\<2[@M_

¤

G^.3e?25K6:N=?7cB6KDR8f;46019L25KUBZ.1ˆ8Š8.1f?\N.3BD.`B™g

9

R84^\<2[@L‰

¤

G^.1e;25K6:N=?7}l[n8Ÿ;l3pr¸




#

� K

��½

�

�

�

¿

N

U

?

� � � N

� �

�

?

� �

À S

Õ

•©oYq š5…

,•7M@XR8fMBD=?-/-c.3aWb�R8f?:N7HR8:
9?K^259�R8ˆMVHBD25KÖ.3d?d�.3f}R‡K6.39?K6.301.3f>BDV8a1:N”5d�R8f

�

½

I

�

P��

�

� I

P��

¿uÀ

Ë

É

�

�

�  ��

Ø��

#

	

Í

 �

Ø

�

�

# �

	 	��

½

I

�

P��

�

� I

P��

¿

•©oYq›ŸM…

R8\<R87>E
‰�R8b?28\

�

½

I �

P��

� � I

P��

¿

R80c•©oYq š5… B6KDR8f?4^019L25K^BZ.3ˆ8Š5.3f?\<.`B¥9?K6259?R8ˆMVXB625KDR;q

,–0ª•roYq š5…¥.3ˆ8Š5.3f?\<.`B§P•25K6-cV8\<:N4DR8fª.3ˆ8ŠŒ25\zŠMR8f}4^BD2OaWb�R84^03B6:<7>=?4§e?:Nf�R8-/:<7HR8:JK6.3f?e?4^01.1K

4��;K��?4^I1ˆ5.3\<254^01\«VX4DVXBJP•.°G^\<.14^03B6C

¤

287O7X.1KÙ_Ù³u\«R8f;aW7„.1ˆ8Š8.1f?\N.3B1‰H-/.1\zŠOf?.17•7825-/9?\<.“’²œQR8f?ˆ8.3@O:<f

.1ˆXŠ5.1f;\<.3B6.8¸

Ó

�

Ó

�

�

À �

�

½

�

P��

�

¿

K

�

� �

���

½

�

�

¿

P

•©oYq›nM…

I14

�

½

�

�

¿

R � R8=;464JP•.1b?I3Kž01RTGµRZ4603257HV846254	�

�

Î

½

�

¿�
 À S

I34	�

�

Î

½

�

¿

�

�

½

�

�

¿�
ÁÀ�


Î

�


Y½

�

N

�

�

¿

B6=Y_

\«R[G^e?25f?46V8ˆ5257>7HR8\©qQ,•0²•©oYq š5…Q.1ˆ8Š8.1f?\N.3BDdL.1f‡-/I1ˆ„4^01.3K6.19L.1\;.1ˆ8ŠmR �
�

½

I

P��

¿

_°46.3\�R8K6V8fMŠ5254

P•25K^KDV84ªBWR8ˆv:<43q�,

¤

257>7X.1KU_°³u\«R8f?aW7¡g"�–R87X.1f l[nMš8ŸTpmRXf�R8\<”8ˆ5:«VXBª7>:Nb�R84603f�V8\z@8R�.10`B|R

9?K^259�R8ˆMVHBD25KUB™E?ˆ8Š¶:<4mP•.3\<xNK6b�RXB•G^=?7­‰ -/:<fMB™.3ˆ8Š&RŒ7>\«RX464603:<7>=?4{9�VX\NŠMRŒ7X]5K6‹;\k‘�=?7MBD=?V8\<”

4^B62YaWb?R8460`BD:<7>=?4¥9�V8\zŠMV87>K6R{@8.3B^B•]8464603.1ˆ5.`Bm¸

�

½

I

�

P��

�

� I

P��

¿uÀ��

Ë��

�����

�

���

 ��� �

#
� �

�

#

� Ø 	 �

#
� �

	

�

#
� �


Y½

I

�

N �

½

�

�

P�� P

I

¿6¿����

•roYqzl �M…

R8b?28\ �

½

�

�

P�� P

I

¿

R�7828-c9?\N.`’ œQR8f?ˆ8.3@O:<f .1ˆ8Š8.1f?\N.3BŒ-/.1ˆ825\<e�VX4DR8:��

½

�

¿¦À

I£78.301e?.`BD:

P•.1\zBDI`BD.1\N\<.3\©q~, �




�

-c:Nf?e?.1f•01RTG}7825f ��ˆ5=?K6V8a1:N”5KDR�@XR8\N”•VXB6\«R8ˆ528\«V84UB{G^.3\<]5\rq�su03B†R

�–RX-c:N\NBD28fY_

�

R8a325d?:[.3ˆ8Š5.3f?\<.`BµB6.3B64601C8\<.1ˆ8.14J-/.1ˆ525\Ne�V846V8f²R8\«RX9?=?\<” K6.39?K6.301.1fMBDV8a1:N”8Bµ•¥28fY_

a€RXe?.1\N\<:�@8.103.3B6B6.mdL.‡g›•Z25f?a1R8e?.3\<\<:žl[n5n��[p©‰?-/:<fMB¥R

¤

.3ŠOf?-cR8f±P•I1\N.§9�V8\NŠ5R{]5464^01.1ˆ

g

¤

.`ŠOf?-®RXf†l€n8˜MŸY‰•ƒYaWb>=?\N-®RXf l[n8Ÿ;l3p .1ˆXŠ RX\NBD.3K6f�RHBDxN@XVTG6VHB€qÃ, �

�

�

S

b�RHBWV8K^.146.`B^_

dL.1f(Rm‘�=?7MBD=?V8a1:N”57®.3\<fMŠ525-/”Oe?f�R87­‰?I34•Rª•roYq›nM… .1ˆXŠ5.1f;\<.3B¥e?.`BD.3K6-/:<f?:N4603B6:<7>=?4^4DVm@XV8\<:N7­‰

�

½

�

�

P�� P

I

¿

9�.3e?:<ˆ².1ˆXŠ{25\NŠ5R8f‡7>\«R84^4601:N7>=?4Á9�V8\NŠ5R§\<.14^08‰>-/.1\NŠOf?.37™78.301e?.`BD:�P•.1\zBDI`BD.1\N.1: I®I14

�µ½

�

¿–À �

�

½

I

P��

¿

q{, 9?K^259�R8ˆMVHBD25K„7>:N460€VX-cxzBWV846V8KDR�R±ˆ8Š5R87828K6\«RHBDd�R8f|.3ˆ8Š|9L.1KUBD=?K^d�VH_

a1:N”54k4^25K^P•.°GUBDI346I3Bwe?25\<ˆ82501b�RHBD=?f?7‡7>:©‰;R8-/:<dL.1f�R N

Î

�




Ô

� � BWRXˆ528B 9�.3K^BD=;K6d�V8a3:<”5f?R87{BD.175_

:<fMB•G^‹?7²R80§•roYq š5…µ.3ˆ8Š5.3f?\<.`BžBD]8d?d?:©‰Xe?.3B6.1K^-c:Nf?:<4^03BD:N7>=?4Ae;:<f�R8-/:<7HV8b;250 BWR8KUBD2503”–BWRXˆ[G6V8b;250

78I39�.34^B1q ,£4628K^P•.ÙGUB6I14¥R{78][@5.`BD7X.101CªRX\«R87>Eª\<.34608¸

�

½

I

�

P��

�

� I

P��

¿uÀ

�

�

A

	

½

I

�

P��

�

� I

P��

¿

K �

�

¼! 

�

½

� �

� �

?

¿

¼
�

�

¼�	

½

I

�

P��

�

� I

P��

¿

P

•roYqzl5lT…

R8b?28\

�

�

A

	

½

I

�

P��

�

� I

P��

¿´À

Ë��

�
�

�

�

�
�

 ��� �

# � �

�

#

� Ø 	 �

# � �

	

�

# � �


Y½

I

�

N �

½

�

�

P�� P

I

¿6¿

P

•roYqzl �5…

l ���



e?.�-/254^B �

½

�

�

P�� P

I

¿

R}e?.`BD.1K^-c:Nf?:<4^03B6:<7>=?4m9?V8\NŠ5VXBZG^.3\<]5\N:©q(,Ã4^25K^P•.°GUBDI14 �

À S

BWR8ˆ€G6R

@O:<464^0€R5RXeHG6R#Rv4601.3-c:N7>\«R84^4601:N7>=?4�7X]501.3\<xzBDI14UB€‰²R&BD2[@XV8d?d?:

½

� �

�

¿

¼

_°f?.3\ R8KDV8fMŠ8254(BDR8ˆ5257

9�.3e?:<ˆ(R±4603.1-/:<7>\«RX464603:<7>=?4§7X]501.3\<xNB6I14§7M@XR8fMBD=?-�7X25K6K^.17Xa1:<”8:©q{œQVXB6b�RXBD”;‰Jb?25ˆ8Š}.1d?dL.1f

R‡P•.3\NP•25ˆ5V846d�RXf�R‡7M@XR8fMBD=?-�7X25K6K^.178a3:<”57±-/:<fMB¥R‡e?.3B6.1K^-c:Nf?:<4^03BD:N7>=?4Z7O\<R8464^01:N7O=;4•-/.1a“_

b�R8f?:N7HR‡01RTGZ7X25K6K^.17Xa1:<”8:YG^.1\<.3f?f?.37�-c.3ˆ?q

� � � � $ (-) ��/�� ���03M&��8/6) � ( 1 � ���23�� + ,�� + � ���-) '	� / 46/ ��� 78/0'

su01.17h=;BDV8f -cV8K�.3ˆ8ŠO4603.1K��;.1f•@O:<014^ˆMV8\Nb�RXBSG^=;7tR80 .3ˆ8Š5.34|9�.3K6:N2Ye?:N7>=?4ª9�V8\NŠ5V87t78]5KÙ_

fMŠ5.103.3B6I1dLC5\Ö4601V8K6-cR801”cG6VXK6=?\NI178287XRHB€q|,–0|•©oYq›ŸM…F9?K^259�R8ˆ5VXBD25KUB{R}\N.1ˆ5-/.1ˆXP•.1\<.3\<C5d;d�.3f

E?ˆ8Š†b�R84^01f�VX\<b�RXB•G^=?7yR80 ���®BD=?d;=?46d�RXf
‰ b�RŒR �–R8-/:<\zBD25fO_

�

R8a325d?:ž.3ˆ8Š5.3f?\<.`B � �

½

I

P��

¿

-c.3ˆ525\Ne�V84DVHBuE?ˆ8Š™@XV8\<R8460`BSG^=?7m-c.3ˆ?‰Mb?25ˆ8Š{R

�µ½

�

¿ÁÀ �

� �

½

I �

½

�

¿

P��

¿

9�.3K6:<2Oe?:N7O=;4 9�V8\zŠMR

-c.3fMBD:Á:<-/9?=?\N01=?4§I39?9�.3f¶-/.1ˆ5.3ˆ8Š5.30103.1f&Rª9�.3K6:N2Ye?:N7>=?4²9�V8\NŠ5R

�

�

½

�

¿

7>\«R84^4601:N7>=?4F:N-‡_

9?=?\N01=?46V[@XR8\r‰[I14µR

�

� �

½

I

P��

¿

46.3d�.3464^I1ˆ8B6I1Kµ\<.1ˆXŠ5.1f²:Ne?CwP•‹?ˆ5ˆ5.`BD\N.1f
qµsu03BµRÖ46.3d�.3464^I1ˆ8B6.1K6.`B

.1ˆ8Š 	žR€ŠO\<25KÖ4^25K¥R8\«RX7€G6VXd�R8f±-/.1ˆ‡:<4Ö7X25f?4^B6K6=�VX\<b�RXB•G^=?7­‰�b�R/R80

�
�

½

I

P��

¿ÁÀ

�

�




�




½

�

¿3½

I N.I �

½

�

¿^¿




����


•©oOqNl �5…

7>:NP•.ÙGUB6I14UB dL.1b;.1\NŠ8.3B^BD.14^xNB•G^‹?7£R80 •©oYq›—M… �•R8-c:N\NB625fY_

�

RXa125d?: .1ˆXŠ5.1f;\<.3B6d�.X‰/R8b?25\

�

À

½

�

�

P

�

Ô

P

ÕNÕzÕ

P

� �

¿

.1ˆ8Š®@5.17MB625K•:Nf?e?.“’;.`B G^.1\<]8\©‰

Ó

R{e?:<-/.1f?03:<”?‰

��


À

*

�

Î

 

�

�

Î




I14

½

I N I �

½

�

¿6¿




À *

�

Î

 

�

½

I

Î

N I �

�

Î

½

�

¿6¿

¼

É

qy,–0®46.1dL.14^46I3ˆ8BDI3K/:Ne?C}P•‹?ˆ8ˆ5.3B6\<.1f;46I1ˆ8I3B‡E?ˆ8Š

d?:<0`BD254^xNB6b�RXBSG^=;7L‰>b�R R80¥.1ˆ8ŠO‹;B^BDb�RHBD”57HRXB´9L.1K6:N2Ye;:<7>=?46f?R87™@XV8\«R84^03B•G^=?7ª•

�




½

�

¿ÁÀ��




½

�

K

# �

¿

…`‰�R‡f>=?\<\<R8e?:N7cK^.1f?e(7>:N@5I`BD.3\<I3@8.1\r‰­R8-c.3\NŠc:<e?C8d�.3f(f;]T@8.17M@5C;¸

�

A

½

�

K # �

¿

N

�

A

½

�

¿ÁÀ

Ä��

�

A

�

U

?

�

Ô

�

½

�

�

¿

N �

½

I �

½

�

�

¿6¿��|Ó

�

�

À

Ä��

�

A

¾¥½

�

�

¿UÓ

�

�

Õ

•S, f>=?\N\«R8e;K6.1f;e ��BWR8ˆmf?.1- \<I19�P•.3\
R™4^.1dL.1464^I1ˆ8B6I1K^d�.3fŒR

�

�
�

½

I

P��

¿

ˆ5K6R8e?:N.1f?4w7XI19?03I14

-c:<RXB6B1q …•su0ªRŒ-/.1ˆ525\Ne�V84F.1ˆ8ŠOdL.1f�4^BDR8a1:N25f�V8K^:<=?4F:<4ª• 


#

�
�

½

I

P��

¿‡À

N

!

…“‰´b;:<4603.1fvR

�–R8-/:<\zBD25fO_

�

R87X25d?:L.1ˆ8Š8.1f?\N.3B¥a146R87±.17>7828K–R8eª:Ne?C8P•‹?ˆ5ˆ8.3BD\N.1f±4^.1dL.1464^I1ˆ8B6.1K^.3B€q

� � �2� " ( � +-, � 3 3 & � + ���6) ��� � / �

,
7X25f?4^B6K6=?7Xa1:N”(4^25KDVXfŒd�V8K^-c.3\NŠªK6.3f?e?f?I3\ -/.1ˆMV8\N\N@XR™P•25K6-cV8\N:<4DRXf�9L.1K^:<2Oe?:<7>=?4¥46.3d�.34U_

46I3ˆ8BD.3K6.3B²7HR89;=?f?7­‰J.103I1K^B„a1I1\N4603.1K��;d?d¶R/P•25\NŠ>BD28f?254–:Ne?C8P•.°G^\<COe?I14•b?.1\zŠ5.3B^B²R # �{9�.3K6:<”H_

e?=?4^KDR}@528f�RXBD7X2501”
�

�

½

I �

P

# � � I

P

S5¿

259L.1K6VXBD25KUBm@O:<0346ˆMVX\<f?:r‰ R8b?28\

�

_©@5.3\wR80`B•G^.1\N.10103‹?7­‰

l �;l



b?25ˆXŠ�R80–259�.3KDVXB625K^BwRmP•.1fMBD:�9?K62Oa1.3e?E?K6R‡4^25KDVXf � �

½

I

P��

¿

46.1ˆ8xNBD4^I1ˆ5I`@5.3\QV8\<\NxNBD2XB6BD=;7™.1\NC?q

,–0Ö289�.3KDVXB625K d?:NK^BD287XVXd�R8f{KDVHBDI1K^b?.3B6‹?f?7{R§\N257HV8\<:N4A46RTG6VXBDI3K^B6I178.37{I14Á4DR[G6VXB6P•‹?ˆ8ˆ8@5I3f>Š8.17

7>:<4^0€V8-/xNBDV84DV8K6R;q

�–R � �

½

I

P��

¿

Rm\<257HV8\N:<4u9?K^25d?\NI1-cRF4^BDR8a1:N25f�V8K^:<=?4kV8\<\<R89L28BWR;‰5R87>7825Kw.3ˆ8ŠOd�.3f(R80–.3ˆ8Š

9L.1K6:N”Ye;=?46K6Rk@525f�RHBD782801”Z259L.1KDVHBD25K^f�R87–:N4
4DR[G6VXB6P•‹?ˆ8ˆ8@5I3f>Š8.kRw-/.1ˆXP•.1\<.3\<Cw46RTG6VXB6I1K^B6I17>78.3\©¸

ËXÍ>Î

�

�

� ���




� �

½

I

P

SM¿uÀ

Ä

Ó

I

�

� �

½

I

�

P

# � � I

P

SM¿

� �

½

I

�

P

SM¿

Õ

•roYqzl€˜>…

�§:<b�RX4601f?V8\N@XR;‰Qb?25ˆXŠ � �

½

I

P

# �

¿

N � �

½

I

P

SM¿ À��

�

�

A

Ó

�

�

¾¥½

�

�

¿

‰žI34mb?25ˆXŠ¶Rª9L.1K6:N2Ye;:<7>=?4

9�V8\zŠMV87–b�RXBWVX4DV8K6R¥:NˆMR808‰Tb?28ˆ8Š � �

½

!

¿uÀ����

�

�

Ó

�

À��

�

�

A

¾¥½

�

�

¿^Ó

�

� K

!

# �M‰XR¥7X]T@8.3B678.103C

BDK6R8f?4^03P•25K^-®V8\zBw46RTG6VXB6P•‹;ˆ5ˆ8@5I3fMŠOB–7HR89OG^=?7­¸

� �

½

I

P

SM¿uÀ

Ë1Î

 � �

�
	

���




Ä

Ó

I

�

�

�

½

I

P

# � � I

�

P

S5¿

� �

½

I

�

P

S5¿

Õ

•roYqzlTo5…

,–-/.1f;f>ŠO:Nd�.3f

Ë

� ��� � �

�
	

_¨@XR8\OG^.3\<]5\ G^‹?7

�

�F46RTG6VXB6I1K^B6I17X.1:NB1‰­-c.3\NŠ5.37�7>:<.3\<I1ˆ8xNBD:N7/R80

Ë

� ��� � �

�
	

� �

� 	 ½

I

P

SM¿uÀ

Ä

Ó

I

�

�

�

½

I

P

# � � I

�

P

SM¿

� �

� 	²½

I

�

P

S5¿

•roYqzl[—M…

.1ˆXŠ5.1f;\<.3B6.17X.3B€‰5R8b?25\�
¬RÖ4DR[G6VXBDI3K^BDI378.37²@8.17MBD28KA:Nf?e?.`’Y.X‰8R87>7X25KJ@5.1\N‹?7²RÖ\<257HV8\N:<4�469L.17MB^_

KDVX\<e?.`BD.1K^-c:Nf�V8f?4wR

� �

½

!

¿ÁÀ��

	

½

U

N

Ë

�
� � �

�

�
	

Ë

É

�

�

 
�

�

�
	

¿

•roYqzlTš5…

R8\<R87>d�R•xNK6b�RXB6”?qµ,–0§•roYqR�5…`‰<•©oYqj˜>…JI14Z•roYq o5…µ.3ˆ8Š5.3f?\<.`BD.17FR8\<R89OG6V8f™ETG^KDR•7>:zP•.ÙG^.10`@5.ZR•B6.1\ G^.14

K6.3f?e?4^01.1K¥469L.17MB6KDV8\Ne?.3B6.1K6-/:<f?V8f?4DVHB€‰�R80`BZ7HR89OG^=?7±b?28ˆ8Š

�

½

!

¿uÀ
�

�

�

	

½

U

N

Ë

�
��� �

�

�
	

Ë

É

�

�

 
�

�

�
	

¿

Õ

•roYqzl[ŸM…

su0†R�7>:zP•.ÙG^.103I14(R¦BD.3\•G^.14ª4^9�.37>B6KDV8\Ne?.3B6.1K^-c:Nf�V8f?4UB(R�\N257HV8\<:N4c46RTG6VXB6I1K^B6I17X.17t4603.1K6:NfMBD:

@5I3ˆ8BD.3\<.3f†4^0125K^0€RXBFR8\<R871G6V8d�R8f�P•.ÙG^.103:u7>:©‰
I34 .30‡R®P•.ÙG^.301.3B .3ˆ8ŠO:<7}\N.1ˆ8P•28f>B6254DRXd?d|.1K^.1eY_

-/I1fMŠ5.Xqž,–0¥•roYqzl[ŸM…�7>:NP•.°G^.103I14QRÖ4603.1-/:<7>\«R84^4603:<7>=?4J469L.17MB6KDV8\Ne?.3B6.1K6-/:<f?V8f?4ug �Á25K6284 l€n5Ÿ5ŸHp

7M@XR8fMBD=?-¡7825K^K6.378a1:N”57>7HR8\�V8\zBWR8\<V8f?254^xNBD2XB6BQR8\<R871G6V8f�R87§B6.17>:<fMBDb;.3BDC;q �–RX4625f?\N”–P•25K^-™=?\«VHB

@5.301.`BD.3B^B–dL./g��Á28K6254²l[n5nX˜XpµR80§E?f q�
„=�R8fMB6=?-�iwR87X.1K

9

R89(.14^.3BDI3f
q;�–. ��f;:«V8\Nb�RXBSG^=;7

R �

Í

�

	

½

!

¿ÁÀ��

���

U

N

Ë

�
��� �

�

�
	

Ë

É

�

�

 
�

�

�
	��

•roYqzl[nM…

l ���



P•‹?ˆ5ˆ8@8I1fMŠ5.378.`B€‰M-/.1\NŠ8.17–R80¥•Ul5q š5…��§=;B60 
Z:<\N\<.3KU_ �Á28K6254�01.3BDRwP•‹?ˆ5ˆ8@8I1fMŠ5.37 7M@XR8fMBD=;- 7825KÙ_

K6.37Oa3:<”8@XR8\k.1\<\<VXBD2XB6B™@XV8\zBD2501RXBWR8:rq¶,•0¶•roYqR�5…F\<28ˆMR8K6:zBD-/:<7>=?4Fe?.1K^:N@XV8\NB™.1\N@8I1ˆ503I14^.�=;BDV8f

R �§=;B60 
Z:<\N\<.3K®BDK6R8a1.yP•25K6-m=?\«R¦7M@XR8fMBD=?-/254(7825K^K6.378a1:N”57 ��ˆ8Š8.1\N.1-™dL.3@8I3BD.3\<I`@5.1\ @5.`B6B

V8\NBDR8\«VXf?2546xzBWV846VXB 7XRX9OG^=?7­¸

	AK

½

�

½

!

¿

N �-A

½

!

¿6¿ÁÀ

U

� �

�

�

�

�

E

� 	��

# �

½

!

¿

N � �

�

Ó

�

�

� 	 ½

!

¿

Ó

! �

�

Ë

����� � �

� 	

Ë

É

�

�

 �� �

�
	 �

E Õ

•©oOq ���5…

� � � � � � (-) )�/ � � � � � ����354 + *  �� + 3 &

,�ˆ8ŠMRX7825K^\«RXB6d�R8f�R80†•roYqNl€—M…F4DR[G6VXBDI3K^BDI378.378.3B®R|78][@5.`BD7X.101C -c”Oe?25f&b?RXBWV8K^2501b?RXBSG^=?7

-c.3ˆ?¸•ik.1b?.3\NŠ8.3B6B6.14^xNBSG^‹;7ŒR � �

� 	 ½

I

P��

¿ZÀ��

�

�

 

A��

Î

�




Ô	�

�

�

�

�

	

�

� 	

½

I

P��

¿

9�.3K^B6=?K6d�VXa1:<”84„4625KUB

R80m•©oYq š5…ž.1ˆXŠ5.1f;\<.3B6d�.X‰;I34 xNˆ8Š™.3ˆ8Š‡:NB6.1KDRHBDxN@XR8f‡-/.1ˆ528\<e?b�RHBD”§.1ˆXŠ5.1f;\<.3B 46I3-®VHB 7HR89;=?f?7­‰

R8-/:JR �

�

A

	

�

� 	

4603.1-/:<7>\«R84^4603:<7>=?4Ö-/.1ˆ525\Ne�V84^4DR8\
7X.103e?CYe;:<7­¸




#

�

�

A

	

�

� 	

K

�

�

�

A

	

�

� 	

�

�
�<K

U

?

�

�

A

	

�

� 	

�
�

�

À S

P

•©oOq �Yl[…




#

�

�

��


�

	

�

� 	

K

�

�

�

��


�

	

�

� 	

�

�
�<K

U

?

�

�

��


�

	

�

� 	

�
�

�

À

� �

�

�

	

�

� 	

Õ

,£4DRTG6VXB6I1KUBDI17X.17X.3B„4^01:Nf>B6I1f(4625K^d�RXP•.°GUBDb?.`BSG^‹?7ªR80 � �

�
�

?™b�RXB6@XV8fMŠ5R8:J4603.1K6:NfMB€¸

�

�

� 	 ½

!

¿�À

�

�

�

 

A

�

� �

�

?

�

�
�

�

�

	

�

� 	

Õ

•©oOq ���8…

, �

�

4^01.1K^:<fMB¥4625K^d�RXP•.°GUBD.3B^Bm•©oYqzl[—M…k46RTG6VXBDI3K^B6I17±.1ˆXŠ5.1f;\<.3B¥9L.1e?:Nˆ/R‡7X][@5.3B678.301C?¸

�

�

A

	

�

� 	

½

I

P

# �

¿ À
�����

½

�

�

A

	

�

� 	

¿

�

�

A

	

�

� 	

½

I

P

SM¿

P

�

�

�

	

�

� 	

½

I

P

# �

¿ À
�����

½

�

�

A

	

�

� 	

¿
�

�

�

�

	

�

� 	

½

I

P

SM¿

K

�

�

�

	

�

� 	

�

�

A

	

�

� 	

½

I

P

S5¿

�

P

�

�

Ô

	

�

� 	

½

�

K # �

¿ À
�����

½

�

�

A

	

�

� 	

¿

�

�

�

Ô

	

�

� 	

½

�

¿

K

�

�

�

	

�

� 	

�

�

�

	

�

� 	

½

�

¿

K

½

�

�

Ô

	

�

� 	

K

U

?

½

�

�

�

	

�

� 	

¿

Ô

¿

�

�

A

	

�

� 	

½

�

¿�


P

•©oOq ���5…

I14™xNˆ8ŠŒB62T@XV8d;d
q�, �

�

�

	

�

� 	

½

I

P��

¿

P•‹?ˆ5ˆ8@8I1fMŠ5.378.3B}•roYqNlB�M…°_¨b?]50‡b�R84^25f?\<”�-c”Oe?25f 	AR[ŠO\N25K

4625K^d�RvP•.°GUBDb?.`BSG^‹?7hR�9�.3K6:N2Ye?:N7>=?4ª9�V8\NŠ5V87•78]8K6‹?\r‰§I14(K6.17>=?K^01xz@5.¶-/.1ˆ825\<e?b?RXBSG^=?7¢R80

l ���



•©oOq ���8…Q.3ˆ8Š5.3f?\<.`BD.17X.3B1qu,–0k.3\<4^C„7825K^K6.378a1:N”§-c.3ˆ5b�RXBDV8K6280€V846V8b?250´a146R87Ff;I1b�V8fMŠF.1ˆ8ŠO‹;B^B^_

b�RXB6”8B™7X.1\N\ 7>:<4^0€V8-/xNBDR8f?:rq�, fO=;\<\«RXe?:<7|K^.1f?e�R}4^01.3-c:N7O\<R8464^01:N7O=;4 �²=YBD0 
Z:N\<\N.1K§BDK6R8a1.

P•25K^-™=?\«V€@XR8\�.17M@O:N@XR8\<.3f?41¸

�

�

A

	

�

� 	

À

N �

	��

�

�

?VN

�

Í

�

�

Î

 

�

�

�

Î

K

U

?

���

�

�

Î

P

R8b?28\YRX0

�

�

�

Î

À

# % '

� � �

�

Î

� _¨7²R�� �

�

R8a125d;:Y-cVXBDK^:z’�� �

�

Î

46RTG6VXB6I1K^B6I17X.1:<f;.17 \<25ˆMRXK6:NB6-™=?46R8:©‰

I14

�

�mR‡9�.3K6:N2Ye?:N7>=?4w9�V8\zŠMR

9

R84^\<2[@±:Nf?e?.`’Y.Xq´,•0².1\<4^C‡7>@XR8fMB6=?-�7825K^K6.378a1:N”8B¥9�.3e?:<ˆ/R

�

�

�

	

�

� 	

À��

�

�

A

Ó

�

� �

�

A

	

�

� 	

½

�

¿

�

�

�

A

	

�

� 	

½

�

¿

:<fMBD.3ˆ5KDVX\JR8eHG6R;q

, 4^01.3-c:N7O\<R8464^01:N7O=;4 �§=;BD0 
Z:<\<\N.1K„B6KDR8a3.cP•25K^-™=?\«VHB²E?ˆ8Š†fMŠ5.1K·G^‹?7­‰ub�R}R(f>=?\<\<R8e?:<7

K6.3f?e?dL.1fhfMŠ5.1KUB}.3K6.3e?-cI3fMŠt\<25ˆMRXK6:NB6-c:N7>=?4ce;.1K6:z@XV8\«V846R¦4625K6V8fta146R87tR¦@5.103.3B6C#K6.3fY_

e?.`B„b�R8ˆXŠ[G^=;7(-/.1ˆ;‰�Rc-®R8ˆ5R84DR8d;d�K^.1f?e � N � �

�

�

�

�

�

�

� 	 ½

!

¿

BDR8ˆ528B¥9L.1e?:Nˆ®f?.3-�‰L-/:N@5.3\

R80(R|78][@5.`BD7X.101C&K^.1f?e;b?.10�R8eŒG6V8K6=?\NI17X28B€q

9

R[G^e#Ryf>=?\<\<R8e?K6.3f?e ��4603.1-/:<7>\«RX464603:<7>=?4

4DR[G6VXBDI3K^BDI378.378.3B•P•.1\Nb�R84603f�V8\z@8RY¸

Ë

�	��

�

� � �

�

� 	

À

Ë

����

�

� � �

À

Ë
Í>Î

�

�

�

Í

�

É

�

»

É




� �¨Ô

	

�

� �

É

Õ

,–0

�

Î

:<f;e?.`’Y.17>K^. @XR8\N”{]5464^01.1ˆ801I14¥@5I3ˆ5‹?\QR{@8VXK^B

�

	

Ë

�	��

�

� � �

�

� 	

E

À

Ë

Í>Î

E

�

�
���¨Ô

�He?.`B

½��

N��

E

�

¿

�

� �¨Ô

•roYqR�X˜>…

.1K^.1e?-/I1fMŠ>B–R8eHG6R(••@Lqj]?q¥•Ul5q šX˜>…^…`q

� ��� � � 4 /6)L/01 * �0'	� / � � /0354 � / ,��035/ & �2+-)L( * 1 � 354 �

)L/0' 123546/6)L/0'

,–0Z.3K6.1e;-cI3f>Š8.17X.3Bwa3I1\N4601.3K��/25\NŠ5R8f‡K6.3f?e?4603.1K^.178.3f�BD.34603B6.1\Nf?:©‰>R8b;25\�R803257™]54^4601.`@5.`BDb?.“_

BDC87±-®V84¥-/”Ye?28f�fMŠ5.3K^B§.3K6.3e?-cI3fMŠ5.17>7X.1\©q

�

.1\N.1f?\N.1ˆ/.10ma34DR87�Rc7XI3B–I14–b?V8K625-�e;:<46037

K6.3f?e?4^01.1K‡.346.3B6I1f�BD.3b?.3B6C -/.1ˆ?‰u-/.1\zŠ5.37OK^.yg �²R84^9�R8K6e ‰�,–\<28f?462ªl[n5n��HpŽ_°d�R8f¦@8.103.3B6B6.17

\<.§7X25K6K^.17Xa1:<”87XRHB–R

¤

.3ŠOf?-cR8fª9�V8\zŠMR{:<fMB6.1ˆ5K6V8\
e?:NK6.17MB¥7>:<I3K^BDI378.3\<I14^I3@8.1\©q

�–R™VX\NBWRX\«V8f?284´.3\<-/I1\N.3BD‹;f?78.`Bwd?:N\<:«VXK6e‡K6.3f?e?4603.1K^.17>K6. R87HR8K·G^=?7/R8\<7HR8\N-®R803f?:©‰5R87>7825K

��ˆ8Š8.1\N.1-™dL.•7X.1\N\L@8.1f?f?:r‰;b?28ˆ8ŠcR PSR8\<R87825fcRm\N257HV8\<:N4 b>=?\<\<V8-/P•‹;ˆ5ˆ8@5I3fMŠ5.17>f?.37c:N4 7>:L78.3\<\

.1\NI1ˆ5xzBD.3f?:<‹?7yR �–:<K^:<aWb?\N.3BFb�RXBWVXK^P•.1\zBDI`BD.1\N.17X.3B€q�,–0y•roYq š5…°_¨d�”5\Á-/.1ˆ5b?RXBWV8K^25012XB6B 4DR“G6VHB^_

P•‹?ˆ5ˆX@5I1fMŠ²f?.3- P•25\NŠ>B625f?254µR803257>d�R8fFR¥9L25fMBD257>d�RXf
‰8RXb?25\>R80 I �

½

�

¿

9�V8\zŠMRÖdL.1\<.3‹;BD7X]501:N7

l �8˜



RtPSRX\<d�R;q , b>=?\N\«V8-‡P•‹?ˆ5ˆX@5I1fMŠ R8\«R871G6RtR80�‹;B678]503I14^B 78]803@5.`BD\N.1f>‹?\/-c.3ˆ5.1\NC501C

�

Í

A

:<e?C89�25fMB6d�R8f
¸

�

Î

¼­½

I

P��

½

I

¿

P��

¿uÀ

�

½

I

P��

½

I

¿

P��

Í

A

¿

Ë Î

 ��

Ø��

�

�

Ø 	��

#��




	

���




P

•©oOq �5o8…

R8b?25\

�

½

I

¿´À��

Ô

I

Ô

�

?




K

�

�

I

�

�

�




K

�

�

I

�

�

�




K

ÕzÕzÕ

R/d;:<\<:<V8K6e/PSR8\«VXf�R87®9?R8KDR8-/.3B6K6:N7O=;4

R8\«RX7€G6R �•.146a1R8K^B6.14•782O25K6e?:Nf�VXBDV87>d�R8f(R80²‹;BD7X]501I34•9L25fMBSG6R(••25K6:Nˆ52>… 7X]5K6‹?\rqu,£bO=;\<\«VX-‡_

P•‹?ˆ5ˆ8@8I1fMŠ(R8\<R871G6R{R80²‹;BD7X]501I34^B•78]50`@5.3B6\<.3fO‹;\A7X]T@8.3B6C

�




A¥:<e?C59L25fMBDd?R8f
¸

�

$

�

#

½

I

P��

½

I

¿

P��

¿uÀ

�

½

I

P��

½

I

¿

P��




A

¿

Ë Î

 �

Ø��

�

�

Ø 	 �

#��




	

���




Õ

•©oOq �8—5…

,•78I`B b>=?\N\«V8-‡P•‹?ˆ5ˆX@5I1fMŠF]5464^01.3ˆ5I1f?.37‡.1\?7X.1\<\YB �?f?f;:<.ZR–PSR8\N25f
q suf?f;.17{R80ZR„7X]8@5.`BD7X.10`_

-cI3fMŠ5.8‰>b?28ˆ8Š™R„dL.ÖI14u7>:N-c.3f?C–PSV803:<46287FI34 RX-c9?\N:NB6E?e?”57§7X]501]8B^B´R80 �

½

I

P��

½

I

¿

P��

Í

A

¿uÀ

�

½

I

P��

½

I

¿

P��




A

¿

I14µR �

½

I

P��

½

I

¿

P��

Í

A

¿´À

N �

½

I

P��

½

I

¿

P��




A

¿

7HR89�a34625\<RXBD287Of?R87•P•.3f?fF7X.1\N\

V8\<\Nf?:<=;7LqA,•P•.1\<\NI19LC{f?.1ˆ5RXBDxz@�.1\NCHG^.1\ f?.1-+-cV843‰?-c:NfMB¥R‡7X.1-/I1fMŠ±PSR8\N25f�@XR8\<”{‹;B678]503I14

78][@5.`BD7X.103B6I1dL.1f|P•.1\N\<I39�C

9

R846\N2T@®PSV801:N41q

, b�V8K^25-$e?:<4^017‡K6.30125f�RXf?a1:<V87c4^01.3-c:N7O\<R8464^01:N7O=;4k78]801.1\NxNB6I146dLC5\L4601V8K6-cR801”mI1K^B6I17X.`_

:<f?.37yR�7M@XR8fMBD=?-�7X25K6K^.178a3:<”57>dL”5\´460€VXK6-cR801”™G6R€@Y=;\«V846VXBme;.1-/25f?4^B6KDV8\<R8f?e?”;‰µ.3ˆ8Š†f>=Y_

-c.3K6:N7O=;4A-/”Ye;4601.3K^BAe?25\Nˆ52503B6=?f?7„7>:YR80´.1\<4^C

�

�

�

	

�

� 	

7M@XR8fMBD=?-£7X25K6K^.178a3:<”57²4^0€V8-/xNBDV84DV8K6R

BD.`BD4603C5\<.3ˆ5.14{7XI3B6e?:<-/.1f?03:<”54{d;:<\<:<V8K6e†K6.3f?e?4^01.1K^d�.3f
q&,–0±.3\<4^C|7825K^K6.17Xa1:N”†a34DR87 25\NŠ5R8f

R8\«RX9&R8e�RXB6257MBD”5\ÁP•‹?ˆ5ˆ}-c:Nf>B™R80®‹YBD78]801I14^.17&7X]503B6:k4601R8d�R8e�=;BDR87†b?25464^0€R;‰´R}dL.1.346I346:

4603]5ˆ5.17mI14

�

Ô

P

�

�

P

�

�

R„PSR8\�	AR€ŠO\<25K 4^25K^P•.°GUBDI346I1f;.17‡b�V8K^25-
.3\<46C§BDR8ˆ[G6R–R²dL.1.346I346:­9�28f>BU_

d�R8f
q

9

:N@8.1\;R

¤

.3ŠOf?-cR8f™:<fMB6.1ˆ5K6V8\<dL”5\>R–b�VXK625-£e?:N46017 K6.3f?e?4^01.1K^d�.3f®Rmgj,•\<25f?4^2?‰ �²R84Ù_

9�R8K^e l[n8n��Xpr‰?:<\N\©quRªg � R84^9�R8K^e
‰�,–\N25f?462ªl[n8n��HpJa3:<7>78.37>d�.3fŒa146R87ªR

�

�

�

	

�

�

A

7825K^K6.17Xa1:N”57HRXB

4601V8-cxzBD28B^BWV87²7>:©‰8-c:Y:<4 a346=?9�VXf/.3K6K^.Ö460128K6xNB6782503=?f?7­q ,•4^0€V8-/xNBDV846257²]8BžBD:<03.1e?.34•G^.3ˆ8ŠO:<ˆ

.1ˆ8Š8.103I14^B®BWR8\<V8\NBDR87­‰´e;.�-/”Ye;4601.3K6‹?f;7O7X.1\•R†4^0€V8-/xNB6”5ˆ5I39vf>=?-/.1K^:<7>=?4/9�28f>B6254646V8ˆMV8:Nˆ

78I39�.346.17ª@528\NBD=;f?7±R‡7825K^K6.17Xa1:N”57HRXB¥7O:N4601V8-cxzBWR8f;:©q´ƒY01V8-cxzBWV846R8:<f;7cK6V[@O:N\«V8ˆ5xzBD28B^BWR87‡f?I“_

b�V8fMŠ�R89?K^”5d?d}b;:<d�V8K6R/:N41‰L-c.3\NŠ8.3B•.1f?f?.37ªf>Š825-cV8f �²R8469�RXK6e}I34–,•\<25f?4^2c7XI14^C5d?d|.1KÙ_

KDRXB6=?-™d�RXfc7X25K6K^:<ˆMV8\zBWR87®gj,•\<25f;462?‰ �²R84^9�R8K6e†l[n5nX˜Xprq ,–0

�
	 ÀTS

.1ˆXŠY‹YB6BDb?RXBD”57HRXB f?.3-

BD=?eYBD=?7y]54^4601.`@5.`BDf?:ÖR†g•,–\<28f?462?‰�� R84^9�R8K^e l[n8n��Hp´a1:N7>7|.1K6.3e?-/I1fMŠ5.3:N@5.3\©‰ -/.1KUB™RX0

�

P•‹?ˆ5ˆ5I34^B™R�4603.1K^01C57 f?.1-�@5.`B6B6I17¶I34603K6.±R80cV8\zBWR8\<V8f?254c•©oOqNl[Ÿ5…²I34±•©oOqNl[n5…²7>:NP•.°G^.103I146.37

b?:«VXf>Š5V8d�R8f q

9

V84^K6I34603B1‰w-/”Ye?4^01.3K6‹?f?7&4^01.3-c9L25fMBSG6V8dL”5\Öf?.3- 2578280�f?.3b?I10346I3ˆ5.3B�R80

‹;BD7X]501I346.37Œ4601V8-®VXf�R87(f?][@5.17X.1e?I346.Xq �°ˆ8Š�78I39�.346.17�@525\zBD=?f?7†l �®‹YBD78]801I14^:<ˆ±7>:<4^0€V8-/xz_

BWR8f;:žR ���8—‡9?K6:N-c:zBDxN@®9�V8\zŠMR§G6VXK6=?\NI17HR8:NB1qÖsu03B–a14DRX7�Rc460€VX-cxzBD”5ˆ5I39�f>=?-/.1K^:<7>=?4•9�25fO_

BD254^4DV8ˆ5V8f�R87�.3\<I3K6I14^.²\<:<-/:NBDV8\NBDR;q

,–0128fOd?R8f|R80

�

P•‹?ˆ8ˆ5I14¥:<4Z.1\N\<.3f?C5K6:N01b?.`BDC/Rc7XI3B•e?:<4^017yg �t:<K^01d�Rªl[n5n��[pQK6.3f?e?4603.1K

.14^.3BDI3f
q ,
4603257HV846284���
��

À

�




U

.14^.3B6d�.3f�g �²R8469�RXK6e
‰�•Z:<a3.{l[n5Ÿ5nTp©‰ gR� @O:NBDR8f?2[@O:
	X‰

suaW7Ob?R8K6e;BZl€n5Ÿ5nXpO-/”Ye?4^01.3K6‹?f?7>7X.1\­R80kR8f�R8\N:NBD:N7>=?4

�

�

�

	

�

� 	

À
½

N

S

Õ

�

?

�

�

�

N

S

Õ

�

U

?

�

�

Ô

K

U

Õ

�

�

�

�

�

K

S

Õ

�

?

�

¿

�

�

?

!

.1K6.3e?-/I1fMŠ>B™7HR89;B6=?7­q®,–0

� À S

I34

� À

U

.146.`BD.37OdL.1f

l �Mo



�Á@8RXf>B6=?- ƒY01.3-c:N7>\«R84^4601:N7>=?4 �§su\<4^C‡7825K^K6.17Xa1:N”




 �

�




�

$�E E

�Yq —5n5š8n5nMo �;q š5o8Ÿ��;lB� �;q o8ŸMoYlTo�� �;q o��

�Oq ���8n5—��;l �YqR�5šX˜ �5šXŸ �YqR�����8n���� �Yq��5Ÿ

�Yq š8—��8—5Ÿ5— �;q š8ŸMš8ŸMšX— �;q š5o8—Mo8nX˜ ˜?qzl �

oOq �5š8o8—5—5— oYqR�8n5—��5—5š oYqR�5š��8—��8š —;q šYl

—Yq š5šX—��5—5— —;q š8n��5—��8— —;q š5šX˜��5—Yl Ÿ;q š8—

qNqzq qzqNq qzqNq qNqzq

���;q �H˜?l ��� ���;qR�X˜>o5o8o ���;qR�X˜?l �8o n��Yq��

�Yl5q š��5š��5n �;l5q š��;l€˜5Ÿ �;l5q š��5š��X˜ Ÿ��;q›Ÿ

���YqR���;l5l � ���Yq������5nYl ���Yq������5n5o ���;q��

���;q �Ol �Mo�� ���;qR�Yl€˜5˜5— ���;qR�Yl �8˜5Ÿ š8n;qj˜

���;q Ÿ5o������ ���;q›ŸMoX˜Mn�� ���;q›ŸMo��Yl8l �5oYqR�

�X˜?q —8n;lTo5š �8˜?q›—5nMo��X˜ �8˜?q›—5n;lTo�� š5šYq��

oYqzl5qcBDV8d?\<V80€RXB1¸ , b�V8K628- e?:N46037ÃK6.30125f?R8f?a1:<V87 @XR8\N”54#K^I14^01. •r•Z.

Ñ

…�—;¸Nl•e;:<46037

4603.19�RXKDV8a3:<”5f�VX\©q/, 4^01.3-c:N7O\<R8464^01:N7O=;4F7X]501.3\<xNB6I14²b?:Nd�VTG6VXB




 �

À

� •¥.

Ñ����

N$•Z.

Ñ

 �

�

G^.1\N]5\<:r‰




�

$ E E

9�.3e?:<ˆ|=;ˆ8ŠMR8f;.10(R80ª.1\N46C|7828K6K6.378a3:<”8B/:<4™BDR8K^BDR8\<-cR803”}4603.1-/:<7>\«RX464603:<7>=?4

78]801.1\NxNB6I146K^.F@825f�RXB678250`BWRXB^@8RYq•,•0™=;BD28\<46”/254^01\<289?d�R8fŒ4^01.3K6.19;\<C±R8K6V8fMŠO460€VX- -/.1ˆ5-m=Y_

BWRHBSG6R;‰Ab?25ˆ8Š†b�V8fMŠ5R8e?K6I34603I1K6.ªa346]57>78.3fvR}4603.1-/:<7>\«R84^4603:<7>=?4™b?:Nd�R}RX0®.1\N46CŒ7X25K6K^.17Xa1:<”

��ˆ8Š8.1\N.1-™dL.3@8I3BD.3\<I`BDC5\Ág �´RXB6BDR€Š5‰­•Z2546.3f �M@Y:N4^B l[n5n8—Hprq

.10`B �t:<K^01d�R}g��t:NK601d?RHp :N4–-/.1ˆ5.3K6C54^xNB6.3B6B6.8‰ R87>:žf>=?-/.1K6:N7>=?4–7M@XR8fMBD=?-/254„4^0€V8-/xNBDV846287

46.3ˆ5xNB646I3ˆ5I3@8.1\wG^=;BD28B^Bª=?ˆ8Š5R8f?.1K^K6.¶R80y.1K6.3e?-/I1fMŠOK6.8q��•ˆ8Š5R8f?.10`B�BDR8\«VX\NBWR �tb;.1\«RXf R

g �tb?.1\<R8fyl[n5nMo[pÁa1:<7>7XI1dL.1f¶.3ˆ8Š|7X25f;P•257HV8\N:<4„b?:N9�.3K6dL25\«RcK6.1f;e?4603.1K6dL.1f q

9

”Oe?4603.1K^‹?f?7

BD2[@XV8d?d;:µ.3\<C5fMŠ8.8‰Lb?25ˆ8Šª4^01:<-/-/.3BDK^:«V€@XR8\
K^.1f?e?.3\<7X.101C®K6.1f;e?4603.1K6.37}.346.3B6I1fyR‡7M@8RXf>B6=?-

7828K6K6.378a3:<”57�:N4wP•.1\Nd�25fMB6b�RXBD”87�R‡4601:N-c-/.3B6K6:<Rm25460`BWV8\zŠ5257®4601.3K6:Nf>B1q

,–0/oYqzl5q²BWV8d;\«V801RXB§R±4603.1-/:<7>\«RX464603:<7>=?4/• �²=;B60 
Z:N\<\<.3KW…ÖI14²R80{.3\<4^C±7>@XR8fMB6=?-!7828KU_

K6.378a3:<”[@XR8\LG6R€@OxNBD2XB6B§4^01.1-/:<7>\<R8464^01:<7>=?4§.3K6.3e?-cI3fMŠOB b�RX4625f?\NxNB•G6R®]5464^01./R�b�V8K^25-~e;:<46037

K6.30125f?R8f?a1:<V87v.146.`BDI3f
q
,•03Bª\«VHBDb�RXB•G^=?7­‰Zb?25ˆ8Š#R80Œ.3\<46C&7X25K6K^.17Xa1:<”�.3ˆ8ŠOK6.|f�R8ˆXŠ525d?d

4601V80€RX\<I17X254?G6R[@O=?\<V84^Bµ257X250 R¥b>=?\N\«V8-/4601V8- f?][@8.1\<I346I`@5.1\rqu,�f?][@5.17M@8C§9�25fMB6254646V8ˆ•-/.1\Ž_

\<.`B6B•ˆ8Š528K64–7X25fM@5.3K6ˆ5.3f?a1:<VXB§:<4¥-/.1ˆ®\N.1b?.`B��?ˆ8Š5.3\<f?:r‰ R8-/:<f;.17�257HR�RX08‰Lb?25ˆ8Šª4^0€V8-/xNBDVH_

4DRX:<f?7HRXBcRy4601:N-c-/.3B6K6:<RyK^.1e?=;7XVX\NB/K6.3f?e?4603.1K^d�.3f¢BD=?e;B6=?7�.1\z@5I1ˆ8.101f;:©‰w.3\<\<.3fMBDI3B6d�.3f¢R

BD.3\•G^.34wBWR8KUBD25-cV8fMŠOd�R8f±@5I3ˆ501.`B6Bmgj,•\<25f?4^2?‰ �²R8469?R8K6eyl[n5n��XpJ4601V8-/xNBWVX46257>7HR8\©q

l �5—



� ��� � � 3 3546/	�J(�
 , & , + 3

sud?d�.3f�R(P•.°G^.101.`BDdL.1f&EHG²-c”Oe?4603.1KUBm@5.301.`B6BD‹;f?7¶dL.�R(4601.3-c:N7>\«R84^4601:N7>=?4 �§=;BD0 
Z:<\N\<.1K

BDK6R8a1./P•25K6-™=;\«V8d�RXfyP•.3\<\NI19LC�7>\«RX464603:<7>=?4F9�.3K6:<2Oe?:N7O=;4 9?V8\NŠ5V87>d�”5\Á4^0€V8K^-®R803”�BDR8ˆ5257 �

�

7825K^K6.378a1:N”5:<f?R87ª7O:N4601V8-cxzBWV846V8KDRYqÖ,�-/”Ye;4601.3K„R/7825K^K6.17Xa1:N”57�7>:N460€VX-cxzBWV846VXBZ@Y:N464^0€RX@8.`_

01.`BD:�.1ˆXŠ{0€RTG·G6RX\�9�.3K^BD=;K6d�V8\zBue?:Nf�R8-/:<7HR8:OK6.1f;e?4603.1K´0€RTGu7825K^K6.17Xa1:N”5:<f�RX7™9?K628d?\<I3-®VTG6VXKDR;q

, 7X25K6K^.178a3:<”57t7X25f?7>K6I`B|7>:<4601V8-/xNBWVX4DV8K6R�9L.1KUBD=?K^d�RXB6xN@h-c”Oe?4^01.1KUBŒRXe;BD=?f;7Lq suK6.3eY_

-cI3fMŠ5.1:Nf?78.`BÁR–b�VXK625-£e?:N46017²K^.1f?e?4^01.3K6.1f{B6.1460`BD.3\NBD‹;7L‰8I14 ]54^4603.3@5.`BD.`B6BD‹;7™-®VX4A-/”Ye;25f

7HR89�2XB6Bµb�R84^25f?\<”¥.1K^.1e?-/I1fMŠ8.17>78.3\©q �–.1-/25f?4UBDK6V8\NB6=?7§R80´EHGµ-/”Ye;4601.3KA4^0€V8-/254µ.1\NC5fMŠ5I3B1‰

-c.3\NŠ8.17‡78]503‹?\�RF\<.3ˆ8P•25fMBD284DR8d?d ‰Yb?28ˆ8Š/RF7X25KDV8d;d?:�-/”Oe?4603.1K6.37MBDC5\L.1\zBDI1K^CY.3f
‰>b?.1\zŠ5.346.1f

R8eHG6R™@O:<4^460€R{BDK6R8a1.§P•25K^-™=?\<R™7825K^K6.17Xa1:N”5:<f�RX7®4603.1K^78.103.3B6I3B€q

,+�

�

7828K6K6.378a3:<”57™4^0€V8-/xNBDV84DR§RX0Ö.1\<I3K^BÁ.3K6.1e;-cI3f>Š8.17‡.1\N\<.3f?I1K^.w:<4uf?.3b?I10¥f>=?-/.1K6:N7>=?4

P•.1\<R8e�RXB¥P•C578I3fMB§RcP•.3\<\<I39�C/e?:z¯ .3K6.1f;a1:«VX\<.1ˆXŠ5.1f;\<.3B6.17±K^25464^0™-®RHBD.1-cRXB6:<7HR8: B6=?\«RTG^e;25f?4DVT_

ˆMR8:J-/:«RXB^B€qÁsu01I3K^B1‰ R{-cR8ˆMR846R8d?d(K6.1f;e � �

�

7825K^K6.17Xa1:N”57�BWR8f>=?\N-®VXf>Š8250€VX4DR‡b?.1\zŠ5.3B^B€‰LR

b?25030€VTG^=?7–f�R8ˆ8Š825f²46257>d�R8f b�R84^25f?\N”Ö0€RTG
7825K^K6.378a1:N”57HRXBJBWRXfO=;\<-cV8fMŠ5250301=?7–RZ7X][@5.3B678.301C

P•.ÙG^.301.3B6d�.3f
‰O-c.3\NŠ5.37mBD.3aWb?f?:N7XRX:<\«RXˆ§46257>7HR8\­78]5f;f>Š8.1d?dL.1f®78.103.1\Nb?.3B6C57­‰;K6.3-cI3\N@8.8‰>b?25ˆ8Š

R&0€RTG�7825K^K6.378a1:N”57•.14^.3B6I1fh.1\<I3K^Bª.3K6.1e;-cI3f>Š8.17tb�R84^01f?284DR87¢\N.1b?.`BDf?.37•R&-®RXˆMR84DRXd?d

K6.3f?e � �

�

7828K6K6.378a3:<”57�@O:<4^.1\N78.1e;I146I3f?.17ª-/.1ˆ5I3K^B6I146I3d�.3f}:N41q

l �Mš



l �5Ÿ



� ���

����������%

� ���•%��
����� �(�

��)

����� ����� ��� �

�
�����(�#�
	��
���

,–0w.3\<C503C„P•.ÙG^.301.3B6d�.3f‡\«VXB^BD=?7­‰5b?28ˆ8Š™R•4601.3-c:N7>\«R84^4601:N7>=?4 BDK6R8a1.kP•28K6-™=?\<R �

�

7828K6K6.378a3:<”5:Ž_

f�R87(7>:<4601V8-/xNBWVX4DRc-/.1ˆ8\<.1b;.3BDC846.1f}7825-/9?\<:N7HV8\NBZP•.1\<R8e�RXB1‰�I34§R80™a34DR87�R80F.1\<4^C±f?I1b?V8fMŠ

7825K^K6.378a1:N”®-/.1ˆ5b?RXBWV8K^250€VX4DR™B �?f;:<7�K^.€V8\N:<4Öa1I3\<7>:NB��?01I346f?.37­q

9

V846K^I14^03B„-/.1ˆ8-™=;BWRHB6BD=;7L‰

b?25ˆ8Š/R 7825K^K6.378a1:N”57‡4601V8-cxzBWV846R -cRXB6.1-cRXBD:N7XRX:<\«RXˆ–b�R84^25f?\N”?‰>-c:Nf>B´.3ˆ8Š‡0€RTG·G6RX\L9L.1KUBD=?KÙ_

d�V8\zB{e?:<f?R8-c:N7HR8: K^.1f?e;4601.3Kc01RTG‡7X25K6K^.17Xa1:<”8:<f�R87 4601V8-cxzBWV846R;q¦su03I1K^Bc:NB^B{.1ˆXŠY4^01.3K��?d?d

K6.3f?e?4603.1KUB¥@XV8\<R8460`BD=?f;7�R™BDK6R8a1.„P•25K^-™=?\<RF7828K6K6.378a3:<”5:Nf�R87cBDR8f>=?\<-cV8fMŠ5280€V846V8KDR;‰;R{e?:<4Ù_

017>K6I`B€‰²0€R[G·G6R8\§9�.3K^B6=?K6d�VX\NB(\<.37OI39�.301I346.17X.3B1qÌ, e?:N46017>K^I3B�\<.17>I39�.301I14^.17h.1ˆ8ŠO4^01.1K��?.1f

e?. �?f?:«V8\Nb�RXB6”57&I14®B6.1aWb?f;:<7HR8:<\<R8ˆy78]5f;f>Š8.1fh78.301.1\Nb?.3B6C57­‰•=;ˆ8ŠMR8f?R87>7825K®@O:N46.1\N78.3e?I14^‹?7

-®RXˆ5=?7>d�R8fyb?25K^e?25030€Rª=?ˆ8ŠMRXf�R803BmR±7825-/9?\N.`’Y:NBDV84^B1‰J-c:Nf>B R�P•25\zŠ>BD25f?284§e?:<f�RX-c:N7XV[G^E

7HR828BD:N7>=?4²K6.1f;e?4603.1K6.37­q��–Rª.1ˆ8Šye?.`BD.3K6-/:<f?:N4603B6:<7>=?4²\<.37>I19L.101I34^Bmˆ8Š5.3f?ˆ5./0€RTG·G6R8\u9L.1KÙ_

BD=?K^d�V8\z@8R•4603B62YaWb?R8460`BD:<7>=?4^4DV§BD.34601‹;f?7­‰YRX7O7X25KÁR80w.`@525\NE?a1:N”54ž289�.3KDVXB625KDV8f?R87 B6KDR8a3.kP•25KÙ_

-™=?\<VTG6V8d�R8fyR±01RTG§.3K6C54^46I3ˆ5I3BÖG^.1\N\<.1-/01C®9�R8KDRX-cI`BD.1K–b�RXB6@XV8fMŠ5R8:N@XR8\uRXKDV8fMŠ5284 7X25K6K^.175_

a1:N”57•G^.1\N.1f?f?.37{-c.3ˆ?qusu01.37‡b�R84628f?\<”MRX7{RF4^01.1-/:<7>\<R8464^01:<7>=?4ÁBDK6R8a1.ZP•25K^-™=?\«R �

�

7X25K6K^.175_

a1:N”5:<b?2808q sud?dL.1fªR P•.ÙG^.103.3B6d�.3f�R®gR� @O:NBDR8f?2[@O:
	X‰ �–.`B6B6-®R8f ‰

9

R8:Nf?:<.3K6:r‰��´RXB6BDR[Š�l[n5n8ŸXp©‰

gR� @O:zBWR8f?2[@O:
	X‰ �•R8f?4^.1f
‰–•¥25\zPÙ‰ �´RXB6BDR[Š l[n5n5ŸHp©‰ g�� @Y:zBWR8f;2T@O: 	8‰��–.3B^BD-cR8f
‰

9

R8:<f;:<.1K^:©‰

�´RXB6BDR€Š®l[n8n5nXpr‰�g ƒO25f?e?.3K6ˆMR5RXK6e
‰�³AR8\<\<R;‰ �´RHB6BWR€Š8‰��Á25K6254 �������Hpr‰­gj³žR8\N\«R;‰J�´RXB6BDR[Š8‰��Á25K^254

�������Hp©‰�g›³AR8\<\<R;‰��´RXB6BDR€Š5‰ �Á25K62543‰?ƒO25f?e?.3K6ˆMR5RXK6e
‰ �–.3B^BD-cR8f?f2�����;l1pL9?=?d?\N:<7HV8a3:<”57{RX\«R89Y_

G6V8fªd�.3-™=;BDRXBSG^=?7�R{B6KDR8a3.§P•25K6-™=;\«R™0€R[GÖ7X25K6K^.178a3:<”5:Nf�R87®@O:N46.1\N78.3e?I14^I3B€q

l �5n



� ��� � � 
 � 1 ��* /0'�4 ��� 3 , / � � �8/ 4 �035/ � �5) & �</ ��(-)�* ��, +��5&

, e?:<4^017>K6I`B€‰²e?.3B6.1K^-c:Nf?:<4^03BD:N7>=?4ª\<.17>I39�.301I14^.17 Rv\N.1ˆ5.3ˆ8ŠO4601.3K��?d;d•e?:<f�RX-c:N7XRX:–K6.3f?eY_

4603.1K^.17­‰Á-c.3\NŠ5.378.3f�R�7HV8254^0®BD=?\<RTG^e?25f;4DV8ˆMRX:ÁBDR8f>=?\<-cV8fMŠ52801b�RXB6”57­qŒƒO0€V8-/254m:Ne?C5dL.1f

.1K^.1e?.3f?e?CO.1fvP•25\NŠ>BD28f?254{P•25\NŠ5R8-cRXB™@XR8ˆ8Š&K^.1f?e;4601.3K�R8f?R8\<xN01:<4^.�:<4{@8.101.`BDb?.`B�e?:N46037OK^I3B

\<.37>I19L.101I346.37m@O:<014^ˆMV8\<RXBWV8K6R;q

�

”„9?I3\<e�R–.3K6K^.ÖR•P•25\zŠOB625f?254µe?:Nf�R8-/:<7HVTG^E 7XRX28BD:N7O=;4žK6.3f?eY_

4603.1K^.17™³µ25:<f;a€R8K^Iw-c.`BD4^01.3B6.8q ,�4603257HV846254u-/.1aWb?R8f?:<7HR8:OK6.3f?e?4^01.1K^.17™.3ˆ8ŠOe?:<-/.1f;01:<”8d�R8f

-/:<f?e/:<fMBD.3ˆ5KDVX\<b�RXB6”57­‰>.10103.1\
4^01.3-™d�.3f±e?:<4^017>K6I`BÖ\<.37>I19L.101I346.37O7X.1\J-cV8K´.1ˆ8ŠOe?:N-c.3f?01:N”X_

d�R8fª:N4Ö78]5f?fMŠ8.1fŒ\NI3BDK^.1b?2801b�RXB6=?f?7±7HR828B6:<7>=?4ÖK^.1f?e?4^01.3K^B€q��–\zBWR8\<V8f?2546R8f±R80

I

¼




�

À�� ½

I

¼M¿

•r—;qzlT…

.1ˆXŠ5.1f;\<.3B^BD.3\Le;. ��f?:<V8\<b?RXBD=?f;7™.1ˆ8Š™:<\NŠ8.1f/\<.37OI39�.301I34^B€‰YR8b?28\

� ½

I

¿

.1ˆXŠ{@8RX\<”54 P•‹?ˆ8ˆ8@OI1fMŠ5q

�–R•R80 .3ˆ8Š5.34žBDK6RTG^.17MB6”5K6:<V87„fMŠ525-/25fF7O]X@5.3B6I14^.Öb?.1\zŠ5.3B^Bž:Nf?7HV8d?dmR¥9L25fMBD257²4��?K��?4^I`_

ˆ5I3f?.17 P•.ÙG^\<COe?I346I1K^. @XR8ˆ8ŠO=?f;7m7>:N@XV8f?a346:<R87­‰MR87>7825K R„\<.17>I39�.301I14u.`@525\NE?a1:N”54 259L.1K6VXBD28KDVXB1‰

•r³µ.1K^K625fY_

¤

K625dL.1f?:N=?4‡259L.1KDVHBD25KD…{7X.1\N\Z@O:N0146ˆ5V8\<f>=?f?7­‰Ö=?ˆXŠMR8f?:N4c.3ˆ8Š��

½

I

¿

4��?K��;46I1ˆ8ˆ5.1\

.1\N25460`BD28B^BZ78.301e?C59L25fMBD287±b�R8\<-cR801R™.1ˆ8Š±\NI19?I34¥R8\«RXB^BZR

�

�

½

�

¿ À�½

���

�

¼M¿J½

�

¿žÀ

Ä

Ó

I

�

½

� P

I

¿

�

½

I

¿

•r—;qR�5…

4��;K��?4^I1ˆ8P•‹?ˆ8ˆ8@OI1fMŠ �c9L25fMBDb�RX\<-cR801d�R¥7>I19?03CYe?:N7F\N.8‰MRXb?25\

�

R–P•.1fMBu.3-c\NxNBD.`B6Bµ259L.1K6VXBD25K3q

�–.`BD.1K^-c:Nf?:<4^03B6:<7>=?4Ö\<.37>I19L.101I34•.346.`BDI1f

�

.1ˆ8ŠO4603.1K��?.1f|RX0

�

½

� P

I

¿�À 
Y½

�

N

� ½

I

¿^¿

•r—;q��M…

P•25K^-™=?\«V€@XR8\ R8e?b�RXB6”‡-c.3ˆ?‰?b?:N4601.3f�:N\NŠ8.1f?7X25K

�

¼




�

½

�

¿uÀ

Ä

Ó

I


Y½

�

N

� ½

I

¿^¿

�

¼;½

I

¿

Õ

•r—;qj˜>…

,–0Á.`@525\NE?a1:N”54Q259�.3KDVXB625K

�

¼

b?RXB6@XV8fMŠMRX:<f�R87–f>Š825-cR¥-/.1ˆMRXe?b�RXB6”¥.3ˆ8Š²25\zŠMR8f²]54^4601.`P•‹?ˆX_

ˆ5I34646.3\©‰L-c.3\NŠªR/e?:<4^017>K6I`B–\N.17>I19L.103I14^.17�B6KDR8a3. P•28K6-™=?\<VTG6V8f�RX7®BD.37O:NfMBDb?.`BDC?‰­I14–R8f�R8\N”5ˆ

R �²=YBD0 
Z:N\<\N.1KU_©P•I1\N.•BDK6R8a1.„P•28K6-™=?\<V€@8RX\©¸

	µK

�k¼

À

Ä

Ó

I


Y½

I N

�

¼

½

I

¿6¿ÁÀ
�

�

� Ø
	

�

 
�

Ê

�

Ø
	

�

	

U

�

U

N

½��

¼

¿

�

½

I

�

�

¿

�

P

•r—;q o5…

•r—;q›—M…

R8b?28\­R80 ��b?254^4601E;4DV8ˆ5E®9�.3K6:<2Oe?:N7O=;4´9?V8\NŠ5V87>KDRF7X.1\N\L]8464603.1ˆ5.301f?:rqu,–0

�

¼

e?.1K^:N@XV8\zBSG6R;‰>R

\«VXf?a14^0€R8d�VX\NŠ�-/:«RHB6Bwf;.1-�-cV841‰?-/:<fMBZRX0

�

�

½

I

¿

P•‹;ˆ5ˆ8@OI1fMŠOf?.17(R{9�V8\zŠMR‡-c.3fMBDI1fª@5.`B6B

460325K601RXBWRY¸

½��

¼

¿

�

½

I
�

�

¿uÀ��

�

½

I

A

�

¿��

�

½

I

�

�

¿

ÕNÕzÕ

�

�

½

I

¼

�

¿

Õ

•r—;q š5…

l5l �



f(x)

x

1

xx 110

—;qzl5qµV8d?KDRY¸m,–0®V8\NBDR8\<=;f?7}b�RX4601f?V8\NBF\<.37OI39�.301I341q(,–0 I�A™I14 I

�

9�28f>B6257†R(\N.17>I19L.103I14

�;’Y9�28f>B•G6R8:©q

�–RªRª9�.3K6:<2Oe?:N7O=;4„9�V8\zŠMR±.1ˆ8Š � �/9�.3K6:<”8e?=?46E†9?K^:<-/:NBDxz@ª9�V8\zŠMR

º

_¨4603.1K6.34FK^.19L.3B6x<a1:N”`G6R;‰

• �

À º

� �T…“‰MR87>7828K R80 .1ˆ8ŠO4603.1K^.14Á7>]5K6‹?\ G6V8KDVX4A=;BDV8f™7HR89L28B6B

½��

¼

�

¿

�

À

� �Öb�RXB^@XV8fMŠ52503”X_

e?:<7­‰?I34

½��

E

¼

�

¿

�

½

I

�

�

¿ÁÀ

�

E

�

qu, •

�

Õ

�

… 7>:zP•.ÙG^.103I14Z.1ˆXŠYdL.1f�Rm@O:<0346ˆMV8\zBÖ9�V8\zŠMR™4UBWR8d?:N\<:zBWV846R

:<43‰´b;:<4603.1fvRŒ9�V8\zŠMR|78.301e?.`BD:Ö9L25fMBSG6VXB6”5\k.3ˆ8Š¦:Nf ��f?:zBD.301:<-cV8\N:<4

�

_©@XR8\k.3\NBDI3K6C|9L25fMBDd?”8\

:<f?e;xNB6@XV8fªR{\N.17>I19L.103I14^B1‰�.3ˆ8Š±7>]5K^‹?\•G6V8K6V84ÖR8\<RXB6B1¸

�

¼

½

I
�

�

K

�

¿ÁÀ �

¼

½

I
�

�

¿

K

½��

¼

¿

�

½

I
�

�

¿

�

K
�

½

�

Ô

¿

•S—;q Ÿ5…

\<.3460FR/7>I19;9�25fMB–782O25K6e?:Nf�VXBDVTG6R;‰�R8-/:<dLC5\
e;. ��f?xNa1:N”/4^01.3K6:<fMB–R80

�

.1ˆ8ŠO‹;B^BDb�RXB6”`G6R/R8eHG6R

R{9�V8\NŠ5R{4^BWRXd?:<\N:NBWVX4DVXB1q

, •

�

Õ

�

…‡VXBDxNK6b�RHBD”¶.3ˆ8Š�25\NŠ5R8f�P•25K^-™=?\<V8d�R;‰ÖRXb?25\¥a14DRX7#R¶9;K6:<-/:NB6xN@¶9�.3K6:<2Oe?:N7O=;4

9�V8\zŠMV87>KDRÖ7X.1\<\8]54603.1ˆ5.301f?:r‰H=;ˆ8ŠMR8f;:<4J-/:<f?e?.3f � �´9�.3K6:N”5e?=?4^E 9;K6:<-/xNB6xN@Z9�VX\NŠMRÖRÖa3:<7>\<:N7O=;4

4603:<-/-c.3K6:«RF-c:<RXB6B � �1_°4^01.1KÖP•25K^e?=?\
.3\<C/R80²]54^4601.3ˆ501I346dL.1f
¸

	AK

�
¼

À �

¼  

E

¼

�

� �

Â

Â

U

N �

E

�

Â

Â

Õ

•S—;q n5…

�–Rª.1ˆ8Š|\N.17>I19L.103I14Fd?:<0325fMŠ5254 9�28f>B6257HRXB R80‡I1KUBD.3\<-/.101I346: BDR8K^B625-®VXf>Š5V8fy7>xN@O‹?\<K^.

78I39�.308‰§R87>7X25Kªb�R84628f?\<xzB±R80|.3e?e?:<ˆ¦BDR8f>=?\<-cV8fMŠ5280128B^B±25\NŠ5R8f•fMŠOx<\NB�7XRX28BD:N7O=;4±4601”8K6”

K6.3f?e?4603.1K^.17>b?.10X‰>-c:Nf>BQ9LI1\Ne�V8=?\>RZb�V8K^25- e?:N46037§K6.1f;e?4603.1K1q sÁˆXŠ²:<\NŠ8.1f²\<.378I39�.301I14ž78I19L.

\«VXB6b�RXB6”ŒR}—YqNl5q}V8d?K6V8f
q|ƒO257y7O‹;\<]5f>dL]501CŒ7X.103e?.3B6:wI1KUBDI17>K^C5\k:Nf?e?xNB^@XR}R�\N.17>I19L.103I14UB€‰

\<I39?I14^K6C5\§\NI19?I346K6.|.3ˆ8ŠOK6.y78.`@5.346.1d;d•9�25fMBª-cR8KDRXe•d�.3f>B�R80|:NfMBD.1KU@XR8\<\N=?-™d�R8f q ƒY257

l5l5l



\<I39�I34{=;BWVXfva34DR87¦Ry9L.1K^:<2Oe?:<7>=?4m9�V8\NŠ5V87>b?250±7X.1\<\NCY.3f�78]503.1\<:k78.103e?.3B6:ÖP•.1\NB6I3B6.1\<.37>b?.10

BWRXK^BD2801”(9�V8\NŠ5V87|-cR8KDR8e;f�R87­‰Q-c.3K^BmR(9L.1K^:<2Oe?:<7>=?4²9�V8\zŠMV87|4^2546.3-�b�R8ˆ8ŠOb�RXB•G6V87|.1\´R

K6.3f?e?4^01.1KUB€q suˆ8Š �•b?28464603E?4DVXˆ5E 9L.1K^:<2Oe?:<7>=?4�9?V8\NŠ5R�e;. ��f?xNa1:N”v4^01.3K6:<fMBªBD.3\•G^.346xNB6:„R

7>]8@5.`BD7X.101C®.1ˆ8Š8.1f?\N.3BD.378.`B€¸

I

Î




�

À � ½

I

Î

¿

P

•S—;qzl �M…

I

¼




�

À

I

�

Õ

•S—;qzl5lT…

,¢\N.1ˆ5.3ˆ8ŠO4601.3K��?d;dŒ••\<.1ˆ8K6]8@O:<e;.1d?d­…Q9�.3K6:N2Ye?:N7>=?4 9�V8\zŠMV87FRV�;’Y9L25fMBD257­‰>-c.3\NŠ8.178.`B´R§—;qzl5q

V8d?K6V8fª:<4wP•.3\NBD‹;f>B6.3B^BD‹?f?7­q

	Ö:<9?:N7>=?4DR8f

Ë

Í

�

¼

R @XR8\<”84601xNf �?46I3ˆ5.–RXf?f�R87­‰;b;25ˆ8Š‡.1ˆXŠcK^I14^01.1a3467X. ��:zBD.1K6V8a1:N”F=YBWV8f

:<4 RªK6.3f?e?4603.1K^d�.3f¦-®RXKDR8e
‰µR8b;25\���R80/E?f
q®4^01]57>I346:kK6VXBWRYqc,•0c.`@525\NE?a1:N”54²259�.3KDVXB625K

\<.3ˆ5f�R8ˆXŠ525d?dª46RTG6VXBDI3K^B6I178. I14¥.103.1f(4603]57>I146:µKDVHBWR{7>]503B•R±l5qzl5q›˜‡K^I14603d�.3f
‰LR™P•25\NŠ>BD28f?254

:<e;.ÙG��&.14^.3B6K6.ª-®VXKm:<4^-c.3K^B6.3BD.`B6B1‰u460128K6254{]54^4603.3P•‹?ˆ5ˆ8I14‡@8RXf
q¶suf?f;.17¦e?:N46037OK^I3B‡:Ne?.ÙG��

-/.1ˆ8P•.3\<.1\NCHG^.

�

À

#

�Q½

�

A

¿

P

•S—;qzl �5…

R8b?28\

�

Aµ-/254^BQRÖ³µ.1K^K625fY_

¤

K625dL.1f?:N=?4
259L.1K6VXBD28K
\<.3ˆ5f�R8ˆ8Š825d?d²4DR[G6VXBDI3K^BDI378.Xq��¨B6BQI3K6e?.3-c.34

-/.1ˆ€G^.1ˆ8Š8.101f;:©‰ b?25ˆ8Š R#4603]578I346:‡KDVXBDR#I14yR•³µ.1K^K625fY_

¤

K625dL.1f?:N=?4Œ259L.1K6VXBD28K}78]801]8B^BD:

P•.1fMB6:k7HR89?a34625\<RXB™7>:<-m=;BWRXBDV84DRŒƒY01I39;PSR8\<=;4^Š&³µI3B6.1K{I14 	ÖI3\<	AR8-cV84™f?.`@5I1b;.10±P �?01COe?:N7

g�	ÖI1\ul[n5Ÿ5šTpAg ƒO01I19YPSR8\<=?4UŠ5‰
	ÖI3\´l€n5Ÿ5—Hprq , ³A.3K6K628fY_

¤

K628d�.3f?:<=?4Á259L.1K6VXBD28K´4^9�.37MBDK6=;-®R :<4

-/.1ˆMR8e;b�RXBD”†RyK6.3f?e?4603.1Kc9�.3K6:<2Oe?:N7O=;4{9�V8\NŠ5V8:<fvR8\<R89?=?\N”|7>:NP•.ÙGUB6I14‡46.3ˆ5xNB646I3ˆ5I3@8.1\©q�,–0

259L.1K6VXBD25KÖ4^9�.37MBDKDVX\<e?.`BD.1K^-c:Nf�V8f?46R{R

e?.`B

½

U

N.=

�

¿´À S

•S—;qzl �M…

R8\<R87>d�R™x<K^b�RXBD”;‰�R8b?25\ =cR80²259L.1K6VXBD28KÖ4DRTG6VXB6I1KUBDI17X.1:Nf?.17±K^.1a1:N9?K6287XRYqu,

e;.3B

½

U

N.=

�

¿ÁÀ
�����

½

	µK

#&%('

½

U

N@=

�

¿^¿

•S—;qzl€˜>…

R80325f?254^4DV8ˆ/I14¥R

# % '

½

U

N.I

¿ÁÀ

N

�

¼

U

�

I

¼

•S—;qzlTo5…

4628K^P•.ÙGUB6I14mP•.3\<b�RX4601f?V8\«V846V€@8RX\kRŒ4^9�.37>B6KDV8\Ne?.3B6.1K^-c:Nf�V8f?4^KDRŒRŒ7>]8@8.3BD7X.103C ]54^4603.3P•‹?ˆ5ˆ8I14^B

fMŠ5.3K•G^‹?7­¸

e;.3B

½

U

N@=

�

¿ÁÀ
� �
�

�

N

�

¼

=

¼

�

	µK

�k¼��

Õ

•S—;qzl[—M…

l5l �



, •

�

Õ��

… P•25K^-™=?\«RFd�.3b?.1\zŠ5.3B^BD.346xNB6I14^I3@5.3\ž.30FR

e?.3B

½

U

N@=

�

¿ÁÀ � ���

�

N

�

�

�

E

=

E

¼

�

º

U

Â

Â

U

N��

E

�

Â

Â

�

•r—YqNlTš8…

R8\«RX7828Bž]5\NB6:©qµ,#P•25\NŠ>B625f?254A.146.`BDb?.30•b?R84625f;\<”MR8f™R„469L.17MBDK6V8\<e?.`BD.3K6-/:<f�V8f;4 7>=?-c-m=?\«V8f;4

4625KUP•.ÙGUB6I146.

e?.`B

½

U

N@=

�

¿´À

U

N �

�

¼  

�

�

¼

=

¼

•r—YqNl[Ÿ5…

R8\«RX7OE ‰ARXb?25\uR �

¼

7>=?-/-™=?\<V8f?4^257HRXB²R(‚•. 
ÖB625f†K6.17>=?K^01:N”54 P•28K6-™=?\<R±V8\<\NxNB•G6Rc.1\NC(R80

259L.1KDVHBD25KÖb�RHB6@XV8fMŠMR8:Nf�R87�fMŠ825-®VXd�”5\r¸

�

¼FÀ

U

�

½

�

¼

N

�

¼

Í

�

�

�

N

�����

�

�

�

¼

Í

�

¿

P

�

¼FÀ

	µK

�k¼

Õ

•r—YqNl[n5…

,–0m.3d?dL.1fŒR{P•.ÙG^.301.`BDdL.1fŒ-/.1ˆMRXe?28B6B¥7X25f?7>K6I`B„4601V8-/xNBWVX46257HRXB¥R�g

S

P�U

pQ:<fMBD.3K^@XR8\N\<=Y_

-c28f(I3K^B6.1\<-/.103.3B^B€‰

�ž½

I

¿ÁÀ

?

S

�

U

U

�

N

�

U

?

N I

�

�

�

•r—Yq ���5…

P•‹?ˆ5ˆ8@OI3f?fMŠ5.1\´e?. ��f?:«VX\NB§\N.17>I19L.103I146.3f B6.1460`BD.3\NBD‹;7Lq‡,�P•.3f>B6: P•‹?ˆ5ˆ8@8I1fMŠ†Rª—;qzl5q{V8d?K6V8f

\«VXB6b�RXB6”?q�,+—YqNl5qªVXd?KDV8K^”5\Á\<.325\N@XR84^b�RXBD”;‰Ab?28ˆ8Šy-c:Nf?e?.3f¶25\zŠMR8f 9�25fMB6d�R8f
‰A-c.3\NŠOf?.17

7>I19L.|-cI3ˆ&f?.1- 4603”5K6”5e;:<7v7O:„R¦K6.1f;e?4603.1K6dLC5\r‰–R80 �

�

�

½

I

¿

���

U

‰–RX-c:•R803B G^.1\<.3fMBD:©‰

b?25ˆ8Š(K^.1f?e?4^01.3K6‹?f?7}b?:<9L.1K^d�25\N:<7>=?46R8f(BDV8ˆ5xzBD”?‰LR801R80™RcB6KDRTG^.37MBD”5K^:«V87ª\<287XVX\<:<46R8fª.`’Y9L2X_

f?.1f;a1:«VX\<:<46R8f�BWV€@825\<2Oe?f�R87c.1ˆ8ŠO-cV84^B6”5\©q

� ��� � � & � ( 3 , / � � �8/ 4 �035/ � /�� ( ,	� � � � 3 ( �8/6) + � (-) & �

,–0 .1e?e?:Nˆ�:N46-/.1KUBD.3B6.3B^B}e?.`BD.3K6-/:<f?:N4603B6:<7>=?4(\<.378I19L.103I14^.17>d�C8\m0€R[G^254}\N.17>I19L.103I14^BŒ7XRT_

9?=?f?7­‰ b�R†-/:<f;e?.1f�:NB6.1K6V8a1:N”|=;BWV8fvR80ª.3K6.1e;-cI3f>ŠOb?.30}.3ˆ8Š¦@5I3\<.`BD\<.3f�I3K^B6I178.`B|••0€RTGUBW…

R8e?=?f;7L¸

I

¼




�

À�� ½

I

¼5¿

K�
 �

¼

P

•r—Yq �Yl[…

R8b?25\

�ž½

I

¿

Rt\<.17>I39�.301I14†e?.`BD.1K^-c:Nf?:<4^03B6:<7>=?4|K6I34603I3B -c.3ˆMR8e?”•P•‹?ˆ5ˆX@5I1fMŠ8‰�
 Rt0€RTG

.1K^C5464^I1ˆ5I`B/G^.1\N\<.3-c03C&9�R8KDRX-cI`BD.1K3‰��

¼

9L.1e;:<ˆv.1ˆ8Š•@OI1\N.3B6\<.1ft@XR8\<”84601xNf �?46I3ˆ5:„@XV8\NB62501”?‰

-c.3\NŠOf?.37±4601”8KDV846Rc.1ˆXŠYK^.Ff;25K6-cV8\NB1‰;I34–4��;K��?4^I1ˆ8P•‹?ˆ8ˆ8@5I3f>Š8I3B

�Q½

�

¿

_¨@8.1\JP•25ˆ€G^=?7 G^.1\N]5\<f;:©q

l5l �



,–0–:<K62Oe�R8\N25-™d�RXfc\N.1ˆ5ˆ8Š5R87>KDR8d;d�R8f�b�RX4601f?V8\NB1‰;I14ZVX\NBWRX\<=?f?7{:N4 @O:<0346ˆMVX\NBw.346.`B¥R � RX=?464

0€R[G3¸

�µ½

�

¿uÀ

U
�

?

	

Ë Í

�

�

�

P

•S—;qR���5…

-/.1\NŠ8.3BZ.346.3B6‹?f?7>dL.1fŒ-/I1ˆcR �

�

7828K6K6.378a3:<”57>7HR8\J@XR8\<”/R8f�RX\<”5ˆ5:<Rm:<4Ö-/28B6:N@XV8\©qA,•BD2[@XV8dY_

d?:<R87>d�R8fyP•.1\NB6.14^4601‹;7L‰žb?25ˆ8Š†R �

¼

_°.37|f?.1-�7828K6K6.3\«V8\<RXBWRX7Lqc, 01RTGwG^.3\<.1f;\<I3B6.‡-c:<RXB6B R

•

�

Õ

�

…´.1ˆ8Š8.1f?\N.3B€‰�-/.1\zŠ/.1ˆ8Š±9L25fMBDb?R8\<-cR80–7X.103e?.3B6:J4��?K��?46I3ˆ8P•‹?ˆ5ˆ8@8I1fMŠ5I3f?.17�.1ˆ8Š®\<I39�I34U_

dL.1f§BD]5KUBDI3f?CZ-c.3ˆ8@XV8\NB6250€V846VXBJRXeHG6Rw-c.3ˆ?‰T7>:<.1ˆ8I14603‹?\M-/I1ˆÖ.1ˆXŠ �Ö4603.1K^:<fMBD:M:Nf>B6.1ˆ5K6V8\«VX464DRX\

�

¼




�

½

�

¿žÀ

Ä

Ó

I

Ä

Ó

�


Y½

�

N

� ½

I

¿

N 
 �

¿��µ½

�

¿

�

¼Y½

I

¿

Õ

•S—;qR���M…

�°f?f?.3f \N.125\z@8RX46b�RXB•G^=?7­‰•b;25ˆ8Š•01RTG™G^.1\N.1f?\NI3B6I1dL.1fhR�³µ.1K^K625fY_

¤

K625dL.1f?:N=?4ª259L.1KDVHBD25KªR

•

�

Õ

�M…¨_¨B6”5\ .3\NBDI3K6CO.1f(R80

�

½

� P

I

¿uÀ

Ä

Ó

�


Y½

�

N

� ½

I

¿

N 
 �

¿ �µ½

�

¿uÀ

U




�

�

�

N

� ½

I

¿




�

•S—;qR�X˜>…

R8\<R87828Bž@5.14^01:�P•.1\rqA,•0Z.1ˆ8Š8.1f?\N.3B G^25d?d‡25\Ne�R8\<V8f{V8\N\<”•P•‹;ˆ5ˆ8@OI1fMŠOf?.17‡-/:<fMB 4��?K��;46I1ˆXP•‹?ˆ5ˆX_

@OI1fMŠOf?.17¦R}4603”5KDV846R 
�_¨@XR8\´.1ˆXŠ5.1f;\<C?‰u.301I1KUB‡RŒ0€R[G^.1K6C84646I3ˆy9�R8KDRX-cI`BD.1KUBm4^01257HV84{01RTGÙ_

4603I1\N.1464^I1ˆ±9�RXKDR8-/I3B6.1K6f;.17ª:<4¥b?xN@Of?:rqÖ,�•

�

Õ

?

�

…w.1ˆ8Š8.1f?\N.3BDdLC5\µ\«VXB64603:<7­‰­b?25ˆ8Š�R 
 �

S

ˆ8Š8.1f?ˆ5. 0€RTGJb�RXBDV8K6.346.3B6d�.3f{RZ4603B62YaWb?R8460`BD:<7>=?4ABDKDR[G^.17MBD”5K^:«V87„R¥e?.`BD.3K6-/:<f?:N4603B6:<7>=?45I
�

À

� ½

I

¿

B6KDRTG^.37MBD”5K^:«V87Œ7>]5K^Ic7X25f?a3.1fMBDK6V8\<”5e;f�R87­q �°f?f;.1f¶B6.1K6-/I14^01.`BD.14^.1f&RXe?”5e?:N7L‰Qb?28ˆ8Š

R80±259L.1K6VXBD28K™7>:NP•.ÙGUB6b?.3B6CyR 
t0€RTG^4^01I1\N.14^46I1ˆ 9�R8K6R8-cI`BD.3K™b�RXB^@8VXf>Š5R8:Ö4603.1K^:<fMB‡b�R8\<R8e?”

	AR[ŠO\N25KU_¨4625K^d�R;¸

�

½

I

�

P

I

¿ÁÀ�
Y½

I

�

N

�ž½

I

¿6¿

K
�

�

�

 

Ô

½

N 


¿

�

�






�
�

	

½

I

�

N

�ž½

I

¿6¿

Ä

�

�

�Q½

�

¿UÓ

�

P

•S—;qR�5o5…

R8b?28\




�
�

	

½

�

¿§À ���

�

�

�


Y½

�

¿

Õ

su0103.1\´.1ˆ8Š†25\zŠMR8f
‰AR�e;.3BD.3K6-/:<f?:N460`BD:<7>=?4§B6KDRTG^.37>B6”5K6:<V87>KDR

7828f?a1.3f>B6KDV8\zB 7>:NP•.°GUBDI346I3B 7XRX9;BD=?7 R80 .3@825\<E?a3:<”54A259L.1KDVHBD25K^f�R87­‰8-/.1\zŠYf;I1\YR–0€RTG^4^01I3\<.14^46I3ˆ

9�R8K6R8-/I3BD.3K6dL.1fŒ-cR8ˆMRX4DR8d?d}K6.1f;e �ŒBWR8ˆ8257HRXB§R®e;.1\NBDRH_¨P•‹;ˆ5ˆ8@OI1fMŠ�e?.1K^:N@XV8\NB•G6R8:QR8eHG6VX7}R

0€R[GZ4��;K��?4^I1ˆ8P•‹?ˆ8ˆ8@OI1fMŠOI1f?.37 �

¼FÀ

�

�µ½

�

¿

�

¼

Ó

�‡-/25-/.1fMBD=?-cR8:z@8RX\L4^E?\NŠ82503@XR;¸

�

½

I

�

P

I

¿ÁÀ 
;½

I

�

N

�ž½

I

¿6¿

K
�

�

�

 

Ô

½

N 


¿

�

�



�

¼ 


�
�

	

½

I

�

N

� ½

I

¿6¿

Õ

•S—;qR�8—M…

l5l€˜



, �²R8=?4^4U_©P•‹?ˆ5ˆ8@OI1fMŠv]54^4601.34�-/25-c.3fMBD=?-cR�G^”8\Ö:<46-/.1KUB��Z46.3ˆ5xNB646I3ˆ5I3@8.1\„RX0�.`@525\NE?a1:N”54

259L.1KDVHBD25KZR{7>]8@5.`BD7X.101C�R8\«R87X28BÖ@5.34603:QP•.3\©¸

�

½

I

�

P

I

¿�À

U
�

?

	




Ô

ËXÍ

�

Ø

�

Í

�

�

Ø 	 	

�

�¨Ô��

�

À

�

�

�

 

A




Ô �

� 


?

�




�

Ô �

	

½

I

�

N

� ½

I

¿6¿

•r—Yq �5š8…

À 
Y½

I

�

N

� ½

I

¿6¿

K




Ô

?




�

Ô

	

½

I

�

N

� ½

I

¿^¿

K




�

�




�

�

	

½

I

�

N

� ½

I

¿^¿

K

�����

� � � � � 4 /�� ( , � � ��� 3 ( �8/6)�+ � ( ) * + �5) ��� )L/ ��)�/ 4</0' � +��

� � � � &

,
4^01]57>I14^:žK6VXBWV8b;250mR�


Ô

K^.1f?e �}7825K^K6.17Xa1:N”8B„.3ˆ50€R87MB6=?\A-/.1ˆ/BD=?eYBD=?7ªb�RXBDV8K62801f?:Q.1ˆXŠ

¤

.3ŠOf?-cR8fY_¨P•I3\<. ˆ8KDVXP>BD.3aWb?f?:N7XVXfFRX\«R89?=;\<”k.3\•G6V8K6V84
4^.1ˆ5xzBD46I3ˆ5I3@8.1\­g�� @O:NBWRXf?2[@Y: 	8‰J�–.`B6BD-cR8f
‰

9

R8:Nf?:<.3K6:©‰ �´RXB6BDR€Štl[n5n5ŸXpr‰w:N\<\<.`B6@8.�.3\•G^=;B628B6B6=?f?7�R 


�

K6.3f?e �•7828K6K6.378a3:<”5b?280ŒR¶ˆ5K6VXP

BD.3aWb?f?:<7HR�.3ˆ8Š}289;BD:N-®V8\N:<46R8d?d(R8\<7HR8\N-®RX0€V846V[@XR8\Ág�� @O:NBDR8f?2[@O:
	8‰ �–.3B^BD-cR8f?f
‰

9

R8:<f;:<.1K^:©‰

�´RXB6BDR€Š{l[n5n5nHp©qµsud?dL.1fFR80ÁR8\NP•.°G^.103.3BDdL.1f dL.1-™=;BDRXBD=;f?7–.3ˆ8Š§25\zŠMR8f².3¯�.17MB6xN@§-/”Ye;4601.3K^B1‰

-c.3\NŠOf?.37®46.3ˆ5xNB646I3ˆ5I3@8.1\QR 
	�ZK6.3f?e �(7825K^K6.378a1:N”57HRXBZ:<4k7O: \<.1b;.3BÖ4^0€V8-/xNBDR8f?: 	µK

�

¼

_¨b?.10X‰

:<\N\<.3B^@5.±RŒ7>=?-/-™=?\<V8f?4™4^25K^P•.°GUBDI346.1fv78.3K6.34603B6‹?\¥-®R8ˆ5V8b?250®Ry4^01]57>I346:ZKDVXBDVXB{-/.1ˆMRXe?”

\<.3ˆ5f�R8ˆ8Š825d?dc4DRTG6VXB6I1KUBDI17>b?.308qÁ,h-c”Oe?4603.1K´\<I3f>Š8.1ˆ5.X‰;b?28ˆ8Š/Rm³µ.1K6K^25fY_

¤

K^25dL.1f?:N=?4Á259�.“_

KDVXB625K^B–.1ˆ8Š�25\zŠMR8fŒ-cVXB6K6:z’(K^.19?K^.103.1fMBWV8a3:<”5d?R8f|x<K·G^=?7±P•.1\©‰L-/.1\NŠª@8I1ˆ8B6.1\<.3f|e?:<-/.1f;01:<”84

=?ˆ8Š5R8f
‰;e;.§R @OI1ˆ8.14w-/I1K^.3B �;K6.•@XR8\N”ma34625f?7X25\«VX464DRX\ 78.3\<\NCF-cVXBDK^:z’/-/I1K^.3B .1\<I3K6I346.„=;BDV8f

-®VXK§.`’Y9�28f?.1f?a3:«V8\N:<46R8f|7>:<4²b?:<d?VXB§.ÙGUB6‹?f?7­q/, -®VXB6K6:Ž’;287}-/.1ˆ57X25f?4^B6K6=�VX\«V846Rª=YBWV8f†R

fMŠ525-�7>:<4^0€V8-/xNBDV84DR™-cV8Kw.3ˆ8Š±.3ˆ8ŠO4601.3K��}P•.3\«R8e?RXB€q

,–0

� ½

I

¿

\<.37OI39�.301I346‹?f?7¶b?:<9L.1K^d�25\N:<7>=?46R8f BDV8ˆ5xNB6”?‰ .301I1KUB‡.1ˆ8Š 78.301e?.`BD: �

½

I

¿

4��Y_

K��?4^I1ˆ5.3\<254^01\<V846K6R¶R80(.3@825\<E?a3:<”54/259L.1K6VXBD25K‡4^:<-/xNBD”yb�RHBWV84^4DR8\Z@XR8f
q �°ˆ8Š&P•.3\NBD.3b?.3B•G^‹?7­‰

b?25ˆ8Š R �

½

I

¿

R8f�R8\N:NB6:<7>=?41‰QI34m.103I1KUB{b?.1\zŠ5.`B6BD.346xzBDb?.`BDC|R 	žR€ŠO\<25KÙ_°4^25KDV€@XR8\©q��°e;CT@8.1\kR80

�

.3@825\<E?a3:<”54k259�.3KDVXB625Kk7>:N46:<-/xNB•G6RFR™7>:N:<f?e?=;\«V84^=?\L@8.3B^BZ.1\<284601\<V84wRX9?K6”{K^I14603\<.`BD.1:zB€‰;R8-c:

R8b?b?280w@5.103.3B1‰Yb?28ˆ8Š{R 	AR[ŠO\N25KU_¨4625KUBÁR80Ö.1\N46C²f?I3b�V8fMŠ™@5.301.`BDCmK^.1f?e �‡BDR8ˆ€G6R„e?25-/:<f�V8\ G6R;q

sÁˆXŠ�


½

I

¿

R8f?R8\<:zBD:<7>=?4 P•‹;ˆ5ˆ8@OI1fMŠ 	žR€ŠO\<28KU_°4^25KDR RF7>]8@8.3B678.103C/R8\«R87>d�RXfcxNK6b�RXB6” P•.3\Q¸




½

I

¿uÀ

�

�

»  

A

I

»

�







»

P

•r—Yq �8Ÿ5…

R8b?25\
R�


»

.1ˆXŠY‹YB6BDb?RXBD”57HRXB¥R




»vÀ




»




�

»




½

I

¿HÂ

Â

Â

Â

Ø  

A

•r—Yq �8n5…

l5lTo



]54^4601.`P•‹?ˆ5I34ÁR8eHG6R•-/.1ˆ;‰5R8-/:NBAE?ˆ8Š :<4A-c.3ˆ8P•25ˆMRX\<-cR801b�RHBD=?f?7­‰Tb?25ˆXŠmRX0

Ø

Æ

»��

P•‹?ˆ8ˆ8@5I3f>Š8.17

V8\zBWR8\
7>:zP•.14603xNB6.3B6BZd?V801:N4¥e;=�V8\<:N4Öd�V803:<4DVHB–R

�

Æ

�

Ø

Æ

289�.3KDVXB625K6257®R8eHG6V87­q �°ˆ8Š��Fq �FqL•Z=?ˆ5b

gj•¥=?ˆ8b†l€n5n��TpFfMŠ525-cV8f•RX0¶259L.1K6VXBD25K(-cVXBDK^:z’tK^.19?K^.101.3fMBWV8a3:<”HG6VXBŒE?ˆ8Šhe?. �?f?:«V8\ G^=?7­‰

b?25ˆXŠ#.3\<C54^01]5K±b�RHB6BWRHBSG^=?7�R80|259L.1K6VXBD25KUBªR

Ø

Æ

»��

d�V803:<4UP•‹?ˆ5ˆ8@8I1fMŠOK6.8‰–-®RTG^etRX0Œ.1K^.1eY_

-/I1fMŠ>B•e;.1K6:z@XV8\•G^=?7

�

� _¨4601]8KZR/f>=?\N\«R™b?.3\NŠ5.3f
¸

½�� ¿

»

�

»

À




»

�




�

»

�

Ä

Ó

I

�

½

� P

I

¿

I

»

�




Â

Â

Â

Â

�

 

A

P

�

P

�

�

À S

PBU�P

?

P

ÕNÕzÕ

•S—;q����M…

,–0

�

BD.1b?VXB R80

�

259L.1KDVHBD25Ku-cVXBDK^:z’FK6.39?K6.301.3f>BDV8a1:N”HG6R;‰>-/.1\NŠmR„BDK6RTG^.17MBD”8K6:«VX7m78.301e?.`BD:

�

¼;½

I

¿

4��?K��;46I1ˆ8I1f?.37 I

»

7825-/9�28f?.1f?4^I3BFR �

¼




�

½

�

¿

4��?K��?4^I1ˆ8P•‹;ˆ5ˆ8@5I3fMŠ

�

»

�

7825-/9L2X_

f?.3f?46I3K6.™@5.`BDxzBD:©q•,
7>xN@XV8fMB–f>Š825-/28B„xNˆ8Š(-®V8K•R®-cVXBDK^:z’(K^.19?K^.101.3fMBWV8a3:<”5d�RXfŒP•.1\<xNK^B

�

fMŠ525-cR87XI1fMB–:N4Ö-c.3ˆ‡\<.1b;.3B¥R8e?f;:©¸

	µK

� ¼

À

	µK

�

¼

Õ

•S—;q��;lT…

,–0

�

@OI1ˆ8B6.1\<.3f}e?:N-c.3f?01:N”541‰�.301I3K^B§R‡7828f?7>K6I3B–4601V8-cxzBWV84^257>f�V8\
@OI1ˆ8.14–-/I1K^.3B��?K6. 78.3\<\

a14^25f?7X25\<f?:rq �•:N9�.3d�25\N:<7>=?46R8f®BWVXˆ5xNB6”{\<.17>I39�.301I14^.17ª.14^.3B6I1f

�

4601.3K67X.101.`BD.F25\NŠ5R8f
‰?b?28ˆ8Š

@O:<4^0125fMŠO\«R8ˆ&7>:N4±-cI3K6.3B��?K6.Œ@XR8\N”¦a14^25f?7X25\«V846R&:<4�f�RXˆ8Š525ft9L25fMBD254±4^9�.37MBDK6=;-c28B(RXe
q

�§]8@5.`BD7X.101C/P•.1\<R8e�RXB6=?f?7�RX0

�

-cVXB6K6:z’®.1\N.1-/.1:Nf?.17c7O:N4601V8-cxzBWV846R;q

�������	��� 
���
���������������������
��! #"$���%����&' �������() #"*�!�,+-�!
��.�!
/�0
/12"$ #3

�0���5476

,�•

�

Õ

?

�

… .3ˆ8Š5.3f?\<.`BwR8\<R89OG6V8f/R80¥.3@825\<E;a1:<”84´289�.3KDVXB625KÁb�RXB6@XV8fMŠ5V8f�R87{fMŠ528-®R :<4Á7>:NP•.ÙGUBU_

b?.`BDCŒ-/:<fMBmR 
¢b�RHB6@XV8fMŠMR8:z@XR8\ b?R8\«R8e;”>	AR€ŠY\N25KU_¨4625K3‰ž-/.1\zŠYdL.1f




�
�

	

½�� ½

I

×€¿

NMI

×




�

¿

BDxN9?=?4^EyBDR8ˆ5257�4603.1K6.39�.3\<f?.37­q/,•0‡:<\NŠ8.1f|BWRXˆ5257(7O]801‹?\Áa146R87|R803257ŒRXe?f�R87Œf;.1-!f>=?\N\«R

G6V8K^=?\<I37828B1‰´-/.1\zŠ5.37Of;I1\ZR80 I

�

P

I

Ô

P

ÕNÕzÕ

P

I

¼

P

I

¼




�

À

I

�

4625K^250€RHB‡.1ˆ8Š&9L.1K^:<2Oe?:<7>=?4m9�VH_

\NŠ5VTG6R±R80

�ž½

I

¿

P•‹?ˆ8ˆ8@5I3f?fMŠ5.1\Á-/.1ˆMRXe?28B6B–e?.3B6.1K^-c:Nf?:<4^03BD:N7>=?4„\<.378I39�.301I14^f?.17­q‡su01I3K^B R

	µK

�

¼

	žR€ŠO\<25KÙ_°4^25KDV8b;250®-/:<f?e;.1f �¢b;25464^01E?46V8ˆ5Ev9�.3K6:<2Oe?:N7O=;4m9�V8\zŠMRŒ9L25fMBSG6R8: R8e?f?R87

G6V8K^=?\<I37828B1‰ÁB6.1b�VHB/Rye;.3BD.3K6-/:<f?:N460`BD:<7>=?4mK6.1f;e?4603.1K‡@8VX0€V8f�RX7 BD.37>:<fMBDb?.`BDCy9L.1K6:N2Ye;:<7>=?4

9�V8\zŠMV87–R8\«RX9>@8.3B6CZP•28f>B6254646V8ˆ5E�RX7§RÖˆ8Š5.3f?ˆ5.Á0€RTG·G6RX\59�.3K^B6=?K6d�VX\NBJK^.1f?e?4^01.3K6.17²\N.1x<K6V84DVXd�R8f

:<43q ,–b;b?2508‰�b;25ˆ8Š�-/.1ˆ5R8eHG^=?7/.1ˆ8Š�9�.3K6:<2Oe?:N7O=;4k9�V8\zŠMR•G6V8K^=?\<I37XVHB€‰O\<.1ˆ8.1ˆ8ŠO4603.1K��?d?d
‰­b�R

Rc9L.1K^:<2Oe?:<7>=?4Z9�VX\NŠMR/-c:Nf?e?.3f>I

×

9�28f>B•G6V8b?250Fd�.`@5.301.3B6‹?f?7�.1ˆ8Š8‰ R/9�25fMB^BD”5\µ-cI3K^B98

×

782O25K^e?:<f�VHBWVXB1‰ I34®e?. ��f?:«VX\•G^=?7&Ry\<287XVX\<:<4m\<.17>I39�.301I14UB±R†7OI3K6e?I346.34�9�28f>Bc782O25K^e?:<f�VHBWR

K6.3f?e?4^01.1K^I1dLC5\µR80²:NB6.1KDVXa1:<”m4625K6V8f�CXBZ7O]X@5.3B6C I

×




�

9L25fMBZ7>]5K6fMŠ5.301.`BDI1dL.8¸

I

×

� I

×

K�8

×

P

�

À

U�P

ÕNÕzÕ

P

� � •S—;q����5…

�H×X½

8

¿ À � ½

I

×

K:8

¿

•S—;q����M…

�

×5½

8

×




�

P

8

×€¿ À

�

½

I

×




�

K:8

×




�

P

I

×

K�8

×1¿

Õ

•S—;q��8˜>…

l5l[—



,–0

�

×

259L.1KDVHBD25K
ˆXŠ5.1f;ˆ5.Á0€RTG
.14^.3BDI3fFI3K^@OI1fMŠ8.14ž4^25K^P•.°GUBDI346I3BAR²•S—;q �X—M…�.1ˆXŠ5.1f;\<.3Bµ-/:<fMBWV[G6V8KDR

.1ˆ8Š�9�.3K6:<2Oe?:N7O=;4Ö9�V8\NŠ5R{78]5K^f>Š8.103.3BDI3d�.3fyR{7O]X@5.3B678.301C±R8\<R87>d�R8f(R8e?b?RXBSG^=?7®-c.3ˆ?¸

�

×X½

8

�

P

8

¿uÀ

�

�

�

 

A

½

N 


¿

�

� 


�

�




� �

	

½

8

�

K I

×




�

N

�H×X½

8

¿6¿

Õ

•r—YqR�Mo8…

�–R84^25f?\<”5R8f}RX0�•S—;qR���M…w.1ˆ8Š8.1f?\N.3B„\N.3@8.101.`BDI346I1b;.108‰J-/.1ˆ87825f?4UBDK^=�V8\<b?RXBSG^=?7�Rce?.`BD.1KÙ_

-c:Nf?:<4^03B6:<7>=?4žK^.1f?e;4601.3K .3ˆ8Š™9L.1K^:<2Oe?:<7>=?4A9�V8\zŠMVTG6V8f?R87 I

×

I34 I

×




�

9L25fMBSG6R8:NKDR–7X25f?a1.3fMB^_

KDV8\zB

�

×

289�.3KDVXB625KÖ\<257HV8\N:<4 -®VXB6K6:Ž’�K^.19?K^01.1fMBDV8a1:N”HG6VXB€¸

½��

�

¿

»

�

»

À




»

�


 8

�

»

�

Ä

Ó

8

�

×X½

8

�

P

8

¿

8

»

�




Â

Â

Â

Â

�

�

 

A

•r—YqR�5—5…

À

�

�

�

 ;»ž×ÙØ

�

»

Í

»

�

�

A

	

½

N 


¿

�

� 


�

�

½��

�

¿Ù»

�




�

� »

Õ

,

�

7>:NP•.°G^.103b?.3B6C®R80

�T×5½

8

¿

:Nf>@8.1K^01I1f;.17ªe?.1K^:N@XV8\zBSG6R8:z@8RX\©¸

½��

�

¿°»

�

» À




»

�


 8

�

»

�

Ä

Ó

8


Y½

8

�

K@I

×




�

N

�T×X½

8

¿6¿

8

»

�




Â

Â

Â

Â

�

�

 

A

À




»

�


 8

�

»

�

½��

Í

�

×

½

I

×




�

K:8 �

¿

N.I

×1¿

»

�




�

�

�

×

½��

Í

�

×

½

I

×




�

K�8

�

¿^¿

�

Â

Â

Â

Â

�

�

 

A

À

46:Nˆ5f

½��

�

×

¿

½ �

K

U

¿







»

�




�

½��–×X½

8 �

¿

»




�

¿


 8

�

»

�




�

Â

Â

Â

Â

�

�

 

A

P

•r—YqR�Mš8…

R8b?25\­R²K6]X@Y:Ne?46I3ˆF7X.1e;@OI3I1K^Bwd�.`@5.103.3B^BD‹?7/R80

�–×X½

8 �

¿uÀ��

Í

�

×

½

I

×




�

K 8 �

¿

N I

×

G^.1\N]5\<I34^B€q

�–R

�–×X½

8 �

¿

_©B�	AR€ŠO\<25KÙ_°4628K6d�R™P•.ÙGUB•G^‹?7­‰LR/7X25f?4^BDR8f?4ZBWR8ˆ/f>=?\<\<R;‰?b?:N460

�

Í

�

×

½

I

×




�

¿´À

I

×

q

su01I1KUB„R{7>]8@8.3BD7X.103C578I39?9�.3fyx<K6b?RXBSG^=?7­¸

�–×X½

8

�

¿´À

�

�

�

 

�

�

�

�

	

×

D 


8

�

�

P

•r—YqR�5Ÿ5…

R8b?25\

U

�

�

�

�

	

×

À��

�

×

q , -cVXB6K6:z’Y.3\<.1-/.17X.3BÁ.“’;9;\<:<a3:NB6.Ö-c.3ˆ \N.1b?.`B R8e?f?:LR§-™=?\zBD:<f;25-c:<V8\<:N4

7>:NP•.ÙGUB6I14Z46.3ˆ5xNB646I3ˆ5I3@8.1\´gj,•d?KDRX-c2 
Z:NB608‰­ƒ>BD.1ˆ8=?f l€nMš��Tpr¸

�

�

�

�

 

�

I �

D 


�

�

�

»

À �




�

�

�

 ;»

�

�

D 


�

� ½

D

� �

�

P

ÕNÕzÕ

P

�

¼M¿

�

I

×

�

�

ÕNÕzÕ

I

×

Ê

¼

P


 •r—YqR�5n5…

l5lTš



R8b?28\AR‡-cV8462Oe?:<7

½ �•¿

]5464^01.1ˆ801I14§-/:<f;e?.1f(25\NŠ5R8f}f;.1-¬f?.1ˆ5RXBDxz@±.1ˆ5I34603.1fŒP•=;B¥@OI1ˆ5:Nˆ?‰

-/.1\NŠ8.17®B6.1\ G^.146xzBD:N7®R{7>]8@5.`BD7X.101CcP•.1\NB6I3B6.1\<.378.`B€¸

�

�

KO? �

Ô

K

ÕzÕNÕ

K

D

� �

À

D

P

�

�

K �

Ô

K

ÕzÕzÕ

K �

¼FÀ �

P

•S—;qj˜��M…

I14¥R{-™=?\zBD:Nf?25-/:«V8\N:<4u.1ˆXŠY‹YB6BDb?RXBD”?¸

½

D

� �

�

P

�

Ô

P

ÕzÕNÕ

P

�

¼5¿

�

À

D 


½

U




¿

×

�

�

�




½

?




¿

×

�

�

Ô




ÕzÕNÕ

½

D 


¿

×

�

� �




Õ

•S—;qj˜?lT…

,–\N7HR8\<-cR80103=?7cR�•

�

Õ

�

�

… P•25K^-™=?\«VHB

�•×5½

8 �

¿

_¨K6.

�

K

U

_¨.14Zb�RXB^@8VXf?fMŠMR8\r¸

½ �•×8½

8 �

¿6¿

»




�

½ �

K

U

¿




À

�

�

�

 ;»




�

8 �

¼

�




� ½

D

� �

�

P

�

Ô

P

ÕzÕzÕ

P

� �

¿

�

½ �•×

�

�

	

¿

×

�

½ �•×

�

Ô

	

¿

×

�

ÕNÕzÕ

½ �•×

�

�

	

¿

×

�

Õ

•S—;qj˜ �5…

suf?f?.37|R±7O:zP•.ÙG^.301I14^f?.17yRX0

½

��K

U

¿

_°.1e;:<7(e?.1K^:N@XV8\NB•G6V8d�R8fŒR 8 �

À S

b?.3\NŠ8.1fya146R87|R80

.1\N46C

D

À

� K

U

BDR8ˆ f;.1- f>=?\<\<R;‰Á.103I1K^B�R|-®VXB6K6:Ž’;.3\<.3-c.37¶f>=?\<\<V€@8RX\w.1ˆ8Š8.1f?\NC57­‰wb�R

�

�

�

‰�xNˆ8Š

�

.1ˆ8Š±R8\<4^”/b?V8K625-/4603]5ˆ‡-®VHBDK6:Ž’�¸

½ �

�

¿°»

�

»�À � ½ �

�

K

U

� �

�

P

�

Ô

P

ÕzÕNÕ

P

�

»

�




�

¿

�

�

½��–×

�

�

	

¿

×

�

½��

�

Ô

	

×

¿

×

�

ÕNÕzÕ

½ �

�

»

�




�

	

×

¿

×

Æ

�

�

�

Õ

•r—;qj˜��M…

,
e?:<R8ˆ525f?V8\<:N4ÖI14§R80F.1\N46C�f?.3- e;:«R8ˆ528f�V8\<:N4Ö-®VHBDK6:Ž’ª.1\N.1-/.17X.3B§7X]5f?fMŠ �†7>:N460€VX-cxŽ_

BWRXf?:©‰;R80².1\<4^C‡f?I1ˆ8Š±R/7>]8@8.3BD7X.103C±R8\«RX7OE ¸

½ �

�

¿Ù»µ» À

U

�

�

�

×

�

�

�

»

×

P

•S—;qj˜5˜>…

½ �

�

¿°»




�

� » À

N

U

?

½ �

KM?

¿




�




�

� �

×

�

�

�

×

�

�

�

»




Ô

×

P

•S—;qj˜>o5…

½ �

�

¿°»




Ô

� » À

N

½ �

K �

¿




?

�

�




�

�

�

×

�

�

�

»

×

�

�

� � �

×

�

�

�

×

N �

½ �

K

�

¿

½��

� �

×

¿

Ô

�

�

�

×

�

P

•S—;qj˜M—M…

½ �

�

¿°»




�

� » À

N

½ �

K

�

¿




�

�

�




�

�

�

×

�

�

�

»

×

�

?

�

� � � �

×

�

�

�

×

N

�

½ �

K

�

¿

�

� �

×

�

� � �

×

�

���

×

K

½ �

K

�

¿1½ �

K

�

¿

�

� �

�

×

�

���

×

�

P

•S—;qj˜>š5…

q

q

q

l5l[Ÿ



R8b?25\

�

�

×

‰

�

� �

×

‰

�����

RX0

� ½

I

¿

e?.3K6:N@XV8\zBSG6VXBQG^.1\N]5\<:N7®R80 I

×

9L25fMBDd?R8f
q

œQ.37>I19L.101I346‹?f;7¶b?:N9�.3K6dL25\<:N7O=;4DR8fŒBDV8ˆ5xNB6”?‰ �

�

�

×

� �

U

‰µ.301I3K^BmRªe;:«R8ˆ528f�V8\<:N4–.3\<.1-/.17

.`’Y9L25f?.1a3:«V8\N:<46R8f{a14^]57>78.1f;f?.17­‰J••E?ˆ8Šm-c:Nf>B

U

�

�

�

�

×

�

»




�

…`‰MI34 R§f?.3-
e?:<R8ˆ525f?V8\<:N4A.3\<.1-/.17

-c.3ˆy-cI3ˆ†ˆXŠ525K^4DR8d?d?R8f
q�sÁ0(:<ˆ5R80125\ G6R;‰ub?25ˆXŠ

�

� @OI1ˆ8.14/-cI3K6.3B��?K6.ªa34625f?7X25\«VX4DV€@XR8\

.`’Y9L25f?.1f;a€V8\N:<4DRXf�7>:<a346:Jb?:Nd�VXBÖ28782503=?f?7­q

,h\N257HV8\<:N4 -cVXBDK^:z’mK6.19;K6.103.1fMBWVXa1:<”8d�R8f�RX0¥.`@525\NE?a1:N”54Á259L.1KDVHBD25KufMŠ528-®VXB R80¥R8\<V8d?d?:

-c”8e?25fª\<.3b?.3BZ7>]503.1\<xzBD.3f?: ¸

	µK

� ¼

�

��������� ���

À �

�

� � �

�

E

 

�


“¼ � ¼

�

E

	AK

� �

E

À

�

�

�

 

A

�

¼ �

�




�

P

•r—Yq›˜MŸ5…

R8b?25\�	AK

� ��À

	µK

�u¼

�

�

Ô

�����

�

�

R

�

9�V8\NŠ5R(G6V8K6=;\<I17HR �–R 


�

4^01.3K6:<fMB6:–b�RXB^@XV8fMŠY4^25K

9�.3e?:<ˆ�R¦•S—;q��Mš5…„.1ˆ8Š8.1f?\N.3B6d�C5\Á4^0€V8K^-®R803:<7­‰µ-c.3\NŠ|7>:NP•.°G^.103: RX0

�

�Œ-®VHBDK6:Ž’Y257HRXB R

�

�

-®VHBDK6:Ž’Y257 4^.1ˆ5xzBD4^I1ˆ5I`@5.1\rq&, C

��������� ���

CªRX\<46”|:Nf?e?.“’vR8K6K6RŒ.1-/\<I378.10`BD.`B€‰kb;25ˆ8Š¦.301.37�R80

.1K^.1e?-/I1fMŠ5.37¦R2	AK

�

¼

fMŠ5.1K^.1ˆ59L25fMB{7>]503.1\<xzBDI346I1dLC5\Á4601V8K6-cR803f�R87­‰žI34™R84^01:<-/9;B628BD:N7O=;4

4625K^7>I1fMB–I3K^@OI1fMŠ8.146.37}R‡ˆ8Š8.1f?ˆ5.²01RTGZb�RHBWV8K^.146.`BDdL.1f
q

,+P•.1fMBD:kP•28K6-™=?\<V87>f�R87†.1ˆ8Š¶.1ˆ8ŠO4^01.1K���.3\<\N.1f?C5K^01I346.17>I3f>B‡@O:<0346ˆMVX\•G^=?7 -c.3ˆ?‰ub?25ˆ8Š

-c:zB–7HR89;=?f?7(0€RTG^-/.1fMBD.34§.14^.3BDdL.1f q �°\zŠ5.3f?7825K„R80

½��

�

¿Ù»

�

»hÀÃ½ �

�

¿Ù»

�

»

-cVXBDK^:z’Y257ªR

e?.3B6.1K^-c:Nf?:<4^03BD:N7>=?4

�

�

�

 

A

³A.3K6K^25fY_

¤

K^25d�.3f?:<=;4•259L.1K6VXBD28K^B•K6.19;K6.103.1fMBWVX\•G6V87­qZ,–0

�

�8_°7

-c284^B¥b�V8K^25-c4^01]5ˆ/-cVXBDK^:z’Y257­‰�-c.3\NŠ8.17>f?.17(R/e?:«R8ˆ825f�V8\N:<4k.3\<.3-c.3:

½ �

�

¿°»A»¢À

�

	

�

�

Ç

	

�

�

Æ

Ç

Õ

,–0

�

fMŠ525-cR/.3ˆ8Š

�

9L.1K6:N2Ye;:<7>=?4Ö9�V8\zŠMV8fªxNˆ8ŠL¸

	µK

�

�

À

	AK

�Á¼

�

�

Ô

�����

�

�

À

�

�

»  

A

U

� � � � �

»

�

À

U

�

U

N�� � �

P

•r—Yq›˜Mn5…

BD.3b�VXBZ@O:<464^0€R87HR89YBD=?7±R�•

�

Õ �

…ke;.3BD.3K6-/:<f?:N460`BD:<7>=?4wB6KDR8a3.„P•25K6-m=?\«VXB1¸

	µK

�k¼

À
�

�

� � �

�

E

 

�


`¼ � ¼

�

E

U

�

U

N �

E

�

�

Õ

•r—Yq o��5…

��������
 � 
 �$6 47 �"
���*"���&�
�& � 
��*"�� ����6�"
� � &���� � 
�&��������

,¬•

�

Õ

U

�5…Z4^9�.37>B6KDV8\Ne?.3B6.1K^-c:Nf�V8f?4–R®0€RTG^284„.14^.3BDdL.1f†R®01RTG^4603I1\N.1464^I1ˆ(9�R8K6R8-cI`BD.3K^BDC8\µ:N4

P•‹?ˆ5ˆ?¸

�

½




P

�

½




¿ÁÀ

e?.`B

½

U

N

�

�

�

½




¿^¿ÁÀ S

Õ

•r—Yq oYl[…

su0F.3ˆ8Š±:<-/9?\N:<a1:zBk.3ˆ8Š5.3f?\<.`B„R

�

À

�

½




¿

46RTG6VXBDI3K^B6I17>K6. f?I10`@5.X‰�xNˆ8Š�b�R‡.1ˆXŠ 
 I3K^BDI37>K6.

BD.3\•G^.14^‹?\©‰­RX7O7X25K¥28B6B

�

½




P

�

½




¿^¿

_¨f�R87 
 4601.3K6:Nf>B6:Q-c:Nf?e?.1f±B6.1\•G^.34Ze?:N¯�.1K^f?a1:<V8\•G6V8f?R87®.3\

l5l[n



78.3\<\
B��?f?f?:N.8‰�R8-/:<dLC5\�R/7>]8@8.3B678.103C�.1ˆXŠ5.1f;\<.3B6.17X.3B•f>Š8.1K^b?.3B•G^‹?7­¸

S À

Ó

Ó




�

½




P

�

½




¿6¿ÁÀ

Ó

�

Ó







�




�

K




�


 
��

•S—;q o��5…

S À

Ó

Ô �

Ó




Ô




�




�

K

�

Ó

�

Ó




�

Ô




Ô

�




�

Ô

K ?

Ó

�

Ó







Ô

�


 
 


�

K




Ô

�


 


Ô

�

•S—;q o��M…

S À

Ó

� �

Ó




�




�




�

K �

Ó

Ô �

Ó




Ô

Ó

�

Ó







Ô

�




�

Ô

K

�

Ó

�

Ó




�

�




�

�




�

�

K �

Ó

Ô �

Ó




Ô




Ô

�


 
 


�

K �

�

Ó

�

Ó




�

Ô




�

�


 
 


�

Ô

K �

Ó

�

Ó







�

�


 


Ô




�

K




�

�


 


�

P

•S—;q oX˜>…

I14/x<ˆXŠ&BD2[@XV8d?d
q¢,Ìe?.`BD.1K^-c:Nf?:<4^03B6:<7>=?4}•S0€R[G^-c.3f>B6.14D…‡\N.17>I19L.103I14�9L.1K^:<2Oe?:<7>=?4‡9�V8\zŠMR

.1\N-cI3\<.`BDI1dLC5\M-/.1ˆ„\N.1b?.`B b�RHBWV8K^2501f?:

�

½WSM¿

_©B€q su03.17m=YBWV8f{R 


	À S

R–e?.`BD.1K^-c:Nf?:<4^03B6:<7>=?4

�

�

�

 

A

³A.3K6K^25fY_

¤

K^25d�.3f?:<=;4u259�.3KDVXB625K6b;250ZR8e?28B^BÁˆ8Š5.3f?ˆ5.Z9L.1K^B6=?K6d?V8a1:N”8Bu9�R8K6R8-/I3BD.3K6.308q

, P•.3fMBD:ÁP•25K6-™=;\«V87Œ\N.1b?.`BDC[@OI®BD.34603:<7­‰ b?25ˆXŠ

�

4DRTG6VXB6I1KUBDI17>I3b?.10ªR(9�.3K^BD=;K6d�RXB6xN@†7828KU_

K6.378a3:<”57HRXBZK^.17>=?K603xN@XR8f
‰ 


�

_¨d�.3f�K^.1f?e?K^C5\JK6.3f?e?K^. b?R8\«R8eY@8R™4^0€V8-/xNB646=?7®7O:r¸

�

½




¿ÁÀ

�

�

�

 

A

�

�




�

P

�

�

À

U

�



Ó

�

Ó




�

�

½




¿
Â

Â

Â

Â

�

 

A

Õ

•S—;q o5o5…

ik.`@5.103.3B^@5.™RX0

�

Å

�

À




Å




�




�

Å


 


�

�

½




P

�

¿XÂ

Â

Â

Â

�

 

A

�

�

 

�

�

A

	

•S—;q o8—M…

G^.1\N]5\<I34^B1‰uR�•

�

Õ

�

?T_

�

Õ

�

�

…§.1ˆ8Š8.1f?\N.3BD.37&R8\<R89OG6V8f&R

�

»

_¨.17>K6.�RŒ7O]X@5.3B678.301C¶7>:zP•.ÙG^.103I14^.17

R8e?”8e?f�R87­¸

�

�

À

N

�

A

�

�

�

A
�

•S—;q o5š5…

�

Ô

À

N

U

?

�

�

A

�

�

A

Ô

KO?

�

���

�

�

KM?

�

Ô

A

�

Ô

�

�

�

•S—;q o8ŸM…

�

�

À

N

U

�



�

�

A

�

�

A

�

K �

�

�SÔ

�

�

K

�

�

���

�

Ô

K �

�

Ô �

�

Ô

�

K

�

�

Ô

A

�

�

�

Ô

K

�

�

A

�

�

�

�

P

q

q

q

,–0

�

�

Å

e?.1K^:N@XV8\zBWR87HRXBkRm469L.17MB6KDV8\Ne?.3B6.1K6-/:<f?V8f?4k7>=?-/-™=?\<V8f?4 4625KUP•.ÙGUBDI346I3d�C5\ \<.1b;.3B

-/.1ˆ57HR89?f;:©q{, 
�4^01.3K6:<fMB6:´4^25K^P•.°GUBDI34^B :<4 ��ˆ8Š8.1\N.1-™dL.{@YI`@5.®R(7>=?-/-™=?\<V8f?4§4628K^P•.ÙGUB6I14

R80

�

À

e?.3B

½

U

N =

�

¿ÁÀ

U

N
�

�

¼  

�

�

�

�

 

A

�

¼ �

�

=

¼




�

•S—;q o8nM…

l ���



R8\«RX7828B ]5\zBD:©‰QI34mR �

¼"�

�

7>=?-/-™=?\<V8f?4^257HRXB R¦•

�

Õ

U

�

…„.1ˆ8Š8.1f?\N.3B6B6.1\ R8f�R8\N”5ˆªK6.37O=;K601:N”54

P•25K6-m=?\«V€@XR8\ \N.1b?.`BZ-c.3ˆ5b�RXBDV8K62801f?:r¸

�

¼"�

�

À

U

�

�

�

¼"�

�

N

¼

Í

�

�

Å

 

�

�

�

�

 

A

�

Å

�

�

Í

�

�

¼

Í

Å

�

�

�

P

	AK

� ¼

À �

�

�

¼"�

�




�

Õ

•r—Yq —��5…

, 7>=?-/-™=?\«VXf?46257/I14ZRX0

�

9�RXK6a1:<V8\<:N4Áe?.1K^:N@XV8\NB•G6R8:L7O]803BZR80–]5464^01.3P•‹;ˆ5ˆ5I14^.17X.3B•7O]8f?fMŠ �

7>:<e?25\Nˆ52503f?:©‰O:NB^BZd�.3-™=;BWRHBSG^=?7®R80².1\<4^C‡f?I1b�VXf>Šªe;.1K6:z@XV8\NBDRXB€¸

�

A A

À

U

N

�

¼

»  

�

�

» �

A =

»

A

P

�

�

A

À �

¼

»  

�

�

�

» �

A =

»

Í

�

A

P

�

A

�

À �

¼

»  

�

�

» �

�

=

»

A

P

�

Ô

A

À

�

Ô

�

¼

»  

Ô

�†½ �

N

U

¿

�

» �

A =

»

Í

Ô

A

P

�

���

À �

¼

»  

�

�

�

» �

�

=

»

Í

�

A

P

�

A

Ô

À �

¼

»  

�

�

» �

Ô

=

»

A

Õ

•r—Yq —;l[…

su01.17X.3BkR/•

�

Õ

�

�

…AI34••

�

Õ

�

�

…A.3ˆ8Š5.3f?\<.`BD.37OdL.Z@Y:N464^0€R8b?.3\NŠ8.3B6B6.14^xNB6@8.•7HR89>G^=?7{R§4DRTG6VHBDI1KUBDI37

7825K^K6.378a1:N”5:NB1q

������� � � � �9()
��!� & �.�:
�� 
��9( �/1���
�&

,&0€RTG^284J\<.17XI19L.103I146.37²0€RTG
7825K^K6.378a1:N”5:<f?R87–7>:<4^0€V8-/xNBDV84DVXKDRkR²g�� @O:NBWRXf?2[@Y: 	8‰J�–.`B6BD-cR8f?f ‰

9

R8:Nf?:<.3K6:©‰ �´RHB6BWR€Š�l[n8n5ŸXpÁI14FR¶g�� @O:NBDR8f?2[@O:
	8‰L�–.`B6BD-cR8f?f ‰

9

RX:<f?:N.1K6:r‰ �´RXB6BDR€Š�l[n5n5nXp

9?=?d?\N:<7HV8a3:<”5:Nf?7>d�R8f±7>:<e?28\<ˆ5250`BD=?f;7®.1ˆXŠ(R/9L.1K^:<2Oe?:<7>=?4Ö9�VX\NŠMVX7825f�R8\«RX9?=?\<”;‰;e?. 4603257HVH_

46254Öˆ8KDVXPQBD.3aWb?f?:N7XVHBZR8\<7HR8\N-®RX01”m-/”Oe?4603.1K^B1qÁsuf?f?.17®46.1ˆ8xNBD4^I1ˆ5I`@5.3\QR™4601]878I14^:QKDVXBDR™0€RTG

7825K^K6.378a1:N”5:NB™R 


Ô

I14 


�

K6.1f;e?.17>dL.1f&46:N78.3K6‹?\zB™7>:<4^0€V8-/xNBDR8f?:©q®,–0128fOd?R8f�R�-/”Ye;4601.3K

d�28f>Š825\<=;\NBD46V8ˆMR|RŒK^.1f?e?.37¦f?][@5.3\<I346I3@8.1\¥ˆ8Š528K64DRXfvf;C8B€q ,–0±:NB^B{7>:<e?28\<ˆ5250328B6Bm\<257HV8\N:<4

4DRTG6VHBDI1KUBDI37¶-/”Ye?4^01.3K6f?I3\wR80325f>d�R8f&a14^=?9�V8fvR}f>=?-/.1K^:<7>=?4™-/”Oe?4603.1K6.37¢••f?I1ˆXŠY4^01.3K6.14

9�28f>B6254646V8ˆ>…Ö\<:N-c:zBWV8\zBWV87™B62T@XV8d;d?:QK6.1f;e?.17ª7>:<4^0€V8-/xNBDV84DVXB1q ,¡78][@8.3BD7X.103C(K^I14^01dL.1f|R80`B

BD.37O:NfMBSG^‹?7‡VXB1‰Mb?25ˆ8Š{R®•S—;q ���M…ž\<.378I19L.103I14 .146.`BDI3f®b?25ˆXŠMR8f‡@5I3ˆ5.103b?.3B6C57‡.1\LR80Z.1e?e;:<ˆ²:<4Ù_

-c.3K^B6.3BD.`B6B 4601V8-cxzBWV84^257­q

9

.3ˆ5-™=;BDRXBSG^=?7­‰Ob?25ˆ8Š/.3d?d�.3f±R80•.146.`BDdL.1f±RX7XVXKkR 

�

K6.3f?e �

BWR8ˆ8257®7>:<4^0€V8-/xNBDV84DR™4^.1-�257X250²9?K628d?\<I3-®VXB1q

sÁ\N46C57>I3f>B–R‡e?.3B6.1K6-/:<f;:<460`BD:N7O=;4ÖK6.1f;e?4603.1K¥9�.3K6:<2Oe?:N7O=;4Ö9�V8\NŠ5V8:NBwb�RXBWVXK6250`BD=?7±-/.1ˆ �

RF9�VX\NŠMVX7{4601:N-™dL25\<:N7O=;4´e;:<f�R8-/:<7HVTG6VHBuP•.1\<b?R84603f�V8\<”²@O:<4^460€RT_°:NB6.1K6V8\<”54u-/”Oe?4603.1K6K^.1\rqusufY_

f?.17�\NI1fMŠ5.3ˆ5.8‰wb;25ˆ8Š�.1ˆXŠ�b?:<9L.1K^d�25\N:<7>=?46R8f&BWV8ˆ5xzBD”y\<.37>I19L.101I34^B®.1\<\N.1f?7X.103C¶:<K6V8fMŠOd�R8f

:NB6.1KDVX\N@XR†b;:<9L.1K6dL25\N:<7>=?4DRXf�]54^4603.1b>E?01”�\N.17>I19L.103I14^Bª7HR89;=?f?7­‰ZI14®d?V8K6-/:<\zŠ5.1f�78.301e?.`BD:

9�28f>B6d�”8\ÁR80c:zBD.3KDV8a3:<”ªf�R8ˆ8Š825f†ˆ8Š525K^4DR8f KDV8b>E?03”5e?:N7yR80/R8e?28B^BF4^01:N-™d�”8\<=?-!4^25K6280€RXBU_

f�R87�-c.3ˆ8P•.1\N.1\<C 9�.3K6:N2Ye?:N7>=?4®9�VX\NŠMVXKDR;q¡•Z.1f?e?4^01.3K6‹?f?7�BD.1\ G^.14±d?:Nf�V8K^:<4®4^01:N-™d�”8\<:<7>=?4

e?:<f?R8-c:N7HV[@XR8\�K6.3f?e?.1\N78.301:<7­‰ R8-c:QRX03B G^.1\N.1fMBD:r‰Lb;25ˆ8Š(R80 �†.1\<.3- �

S

_°d?”5\JI34

U

_°.14^.17>dLC5\

V8\<\N”F4^25K6280€RXB6257‡I14ÖRmK^.1f?e;4601.3K �}b?28464603E?4DVXˆ5E±9�.3K6:N2Ye?:N7>=?4k9�VX\NŠMVX:L7>]50`BÖ78]8\<a14^]5f?]54^.1f

l �Yl



1 2 3 4 5 6 7 8 9 10
n

10
�50

10
�40

10
�30

10
�20

10
�10

10
0

10
10

|Q|

Qn,0

Qn,2

Qn,4

Qn,6

Qn,8

—;qR�YqµV8d?K6R;¸{, �

¼ �

�

7>=?-/-™=?\«VXf?46257

�

À S

P

?

P

�

P

�

P

�

K6.3f?e �¦9L.1KUBD=?K^d�RXBDxz@†7825K^K6.175_

a1:N”5:´•S-/.1\zŠ5.378.3B–R�•

�

Õ

�

S

…w.1ˆXŠ5.1f;\<.3B•e?. ��f?:«VX\·…ÖR80 � a3:<7>\<=;46b?254^460²P•‹?ˆ5ˆ8@8I1fMŠ5I3d�.3f
q

�

”5\

\«VHBDb�RXB6”‡R{4601=;9�.3KU_°.“’Y9�25f;.1f?a3:«V8\N:<4Ö7828f>@8.1K^ˆ5.1f?a3:«R;q

.1ˆXŠYI3K^B6.1\<- ��-/.1ˆ8P•.3\<.3\NBD.`BDI34^B‡\<.3b?.3B/\NI3BDK^.1b?2801f?:rq �•R Ry9�V8\zŠMRy.1ˆ8Š¦9�25fMB•G6R

U

�

?T_°f?I3\

7>:<4^.1d?d
‰YR87>7828K .3ˆ8Š

S

4^01:N-™d�”8\<=?-/28BuK^.1f?e?.3\<‹?f;7/b;250101V;‰>b�R

U

�

?T_°f?I3\�f�R8ˆ8Š825d?d®R87>7825K

9L.1e?:Nˆ

U

_°.`B€q ,�f>=?\<\<V8d�R8f•\NI3@8C@�Y’;9L25fMB(4603:<-™dL”5\<=;- 4^25K62501RXBWR

S�S�S�S�S

ÕzÕNÕzÕ

‰•.303B

�

S

_

@XR8\ÁP•25ˆ[G^=;7�G^.3\<]5\Nf?: �

�

U

_°.3\ 9L.1e?:Nˆ|R}-cV846:N7­‰ .1ˆ8ŠOb?.30±7>]501.3\k.14^C

U�U�U�U�U

ÕNÕzÕ

4601:N-™dL”5\<=?-

4628K62501RXBDb?280 BWRXK^BD2801”V�;’Y9L25fMBD28B1qž,v@Y:N464^0€R„:NB6.1K6V8a1:N”•-/:<f?e;.1f™\NI19?I346I1f;I1\?R•4601:N-™dL”5\<=?-

4628K62501RXBÁR8\<R89OG6V8fF78.1\N\;.3\<e?]5fMB6.1f?:r‰5b?25ˆ8ŠmR„7>I3Bu\N.1b?.`BD4^I1ˆ5.34uC5467>I19‡7>]503‹?\?-/.1\NŠO:N78.3Bž78.3\<\

@XV8\«RX4603BDR8f?:rq

9

:Nf?e?.3f®9?K^:<-/:NBDxz@ 9�V8\NŠ5V8b?250Z7>:<4^0€V8-/xNB628B6B6=?7FR80

�

�¥a14628f?7825\zBk.`@525\NE?a1:N”54

-cVXBDK^:z’Y28BwI34

�

E

�

K6.19L.3B6x<a3:<”5:zB�
�_¨d�R8f(R8e?28B^BZK6.3f?e?:<ˆ;‰?-®R[G^e(-/.1ˆ8b�RXBWVXK6250`BD=?7®R�•S—;qj˜MŸM…

fMŠ525-/257HRXB1qA,•0wV8\zBWR8\N=?f?7•@O:N0146ˆ5V8\NBµ\<.37>I19L.101I346K^.ÖE?ˆ8Š§BWRX\«V8\zBD=?7­‰Tb?25ˆ8ŠFRZ\<.3ˆ8BD]5d;dm9L.1K6:Ž_

2Oe?:<7>=?4J9�VX\NŠMVXf�V8\MR

U

���

U

�

_¨254J-cVXBDK^:z’–-cI3K6.3B6f?I1\>RX0´.3K6.3e?-cI3fMŠ5.17²-cV8K
e?=;9?\«RÖ9L25fMBD254

4601V8-/xNBWVX464DRX\M:<4µ9�25fMB6254DR87­q

9

:<f?e�RX0125f�VX\NBWRX\MR•K^]8@O:<e?.3d?d™9�V8\zŠMV87§7X.3@OI14^d?IÖ:<f;4^BWRXd?:<\<R87­‰

x<ˆXŠ„.14^.3B6‹?7>d�.3f{f�R8ˆ8Š825d?dm-cVXB6K6:z’„-cI3K6.`BD.17X.3BA78.3\<\<.`B6Bµb�R84^01f�VX\<f?:r‰�?

�

�

?

�

-cI3K6.`B �?.378.3B

R ?T_¨.14wb?28464603E?4DVXˆ5E�9?V8\NŠ5R87>b?250„I34 �

�

�

�

�

-/I1K^.3B �;.178.`B•R �;’Y9�25fMB6257>b?2508qÁ,$•

�

Õ

�

�

…

7>:NP•.°GUBDI14^d�.3f•4603.1K69;\<C¦.3ˆ8ŠO‹;B6B6b�RXBD”87�f>=?-/.1K^:<7>=?4�7>:<4^0€V8-/xNBDV84DR†=;BWVXf•R¶7>=?-/-™=?\«VXfY_

46287±I14•Rc9L.1K^B6=?K6d?RXBDxz@±4DRTG6VHBDI1KUBDI37(7X25K6K^.17Xa1:<”87(-/.1ˆ8b�RXBWVXK62501V84DR‡RŒ•

�

Õ

�

S

…`‰µ•

�

Õ

�

�

…wI14

•

�

Õ

�

�

… .1ˆ8Š8.1f?\N.3BD.37§46.3ˆ5xNB646I1ˆ8I3@5.3\OB6]5K^B6I1fMB€q

9

V8KµR80 �

À

?w-cRH’Y:<-cV8\<:N4�9�VX\NŠMRXb?25464^03B �;_

ˆ8Š8.1\<.3-™dL.w@5.3@8CmRX9?9?K62€’Y:<-cV8a3:<”„:N4LG^”§7>]501.3\<xNB6I14UB´R8e(•S9L.1e?:Nˆ§a14^=?9�V8f/b�V8K^25-
9?K^:<-/:NB6xN@

9�V8\zŠMVXBÁb?R84603f�V8\?P•.1\«…`‰MRX0 �

À

�

-cRH’Y:<-cV8\N:<4µ9�V8\NŠ5R8b?254^460`B �?ˆ8Š5.3\<.1-md�.Ö@5.`@5CF7O]801.1\NxNB6I14

• ���‡9;K6:<-/:NB6xN@‡9�VX\NŠMV€@XR8\«… 9�.3e?:<ˆ‡-cV8KÖ.1\NI1K^:JR{460€VX-cxzBD”5ˆ5I39ªe?=?9?\<R‡9L25fMBD28464DVXˆMVXB€q

,$—;qR�YqmVXd?KDR±R�7>=?-/-™=?\<V8f?46287}R8d;460128\<E;B§I3K^B6I17>I1f?.37Œ@XV8\NB6250€V846VXB„-m=;BWRXB•G6R±R �;_

ˆ8Š8.1\<.3-™dL.²@8.3B^B–-cRH’Y:<-cV8\<:N4 9?V8\NŠ5R8b?254^460€RX\©qÁ,

�

Õ

U

BDV8d?\«VX0€RXB¥R{\<.3ˆ5f�R8ˆXŠ525d?d(4DRWG6VXBDI3KU_

l ���



�

�

A

�

Ô

�

�

l �;q����5Ÿ �;qj˜ � �YqR�

� �;q��MšYl1˜�� l5qj˜ ��� ���Oq nMš

� �;q��MšYl8l �5n5— l5qj˜��Mo5o5o �5—YqR���X—

˜ �;q��MšYl8l5l �5n5n5o��5o5o l5qj˜��Mo8Ÿ;l8l �8—�� �5—YqR�MoXŸ��Mš5š5š

o �;q��MšYl8l5l �5n5n5o����8˜MŸ8—�� l5qj˜��Mo8Ÿ;l8l �X˜MŸ;l€nMš��Mš �5—YqR�MoXŸ��MšYl �����MšX˜

— �;q��MšYl8l5l �5n5n5o����8˜MŸ8—�� l5qj˜��Mo8Ÿ;l8l �X˜MŸ;l€nMšX˜Mn �5—YqR�MoXŸ��MšYl �����5Ÿ��5—

�

�

�

�

�

l lTšOq›˜ l[—5Ÿ;q��

� lTo8š��;q�� l5l �8—8n5n;q›n

� ���5š��Yq›n l[Ÿ5n����8n;q��

˜ ���5š8—;qj˜>š8n l[Ÿ5n��Xn5Ÿ;q›Ÿ

o ���5š8—;qj˜>š5š��8˜5n�� l[Ÿ5n��Xn5Ÿ;qzl �8Ÿ����

— ���5š8—;qj˜>š5š��8˜5n���������� l[Ÿ5n��Xn5Ÿ;qzl �8Ÿ��8˜��5o��8—

—;qzl5quBWV8d?\<V80€RHB€¸ª,

�

½




¿±À

�

A K

�

Ô




Ô

K

�

�




Ô

K

�����

K

�

�


 � 7X25K6K^.17Xa1:<”87v9L.1KUBD=?KÙ_

d�RXB6xN@�.3ˆ8ŠO‹;B6B6b�RXB6”5:<f�RX7®4603:<ˆ5f;:F��7HV8f?4AG^.3ˆ8Š5.3:©‰�R ��ˆXŠ5.1\N.1-™dL.§@5.`B6B¥9�V8\zŠMV87�b;25464^0€V8f�RX7

P•‹?ˆ5ˆ8@8I1fMŠ5I3d�.3f
q

9

:<f?e?.3f�.3ˆ8ŠO‹;B6B6b�RXB6”c4^01=?9L.1KÙ_°.`’Y9L25f?.3f?a1:<V8\<:N4DR8fª7828f>@8.1K^ˆMV8\©q

BDI37§9�.3K^BD=;K6d�RXB6xN@§7X25K6K^.17Xa1:<”8:<KDRÖ7HR89L28B6BQ.3K6.3e?-cI3fMŠ5.17X.3B P•28ˆ5\«R8\ G6Rk]54^4601.Xq

9

:Nf?emRZ7>=?-{_

-™=?\<V8f?46287L‰Q-/:<f?e Rª4DRTG6VXB6I1KUBDI17|7X25K6K^.17Xa1:<”87†4^01=?9L.1KÙ_°.“’;9L25f?.3f?a1:<V8\<:N4²7825fM@5.3K6ˆ5.3f?a1:<VXB

-™=;BDRXBDf�RX7¦R ��ˆ8Š8.1\<.3-™dL.�@5.3B^B/-®RH’Y:N-®V8\N:<4²9�V8\zŠMR8b;25464^0ªP•‹;ˆ5ˆ8@5I3fMŠ5I1dL.1f q •rƒY01=?9L.1KÙ_

.`’Y9L25f?.1f;a1:«VX\<:<4‡RX\«RXB^B‡25\NŠ5R8fvP•‹;ˆ5ˆ8@5I3fMŠ5.17X.3B±I3K^B6‹?f?7­‰w-/.1\NŠ8.17&\N25ˆMR8K^:NBD-/:<7>=?4F467HV8\<V8f

V8d?K6V80125\z@XR‡ˆXŠ525K^4DR8d?d?R8f}a346]57>78.3f?f?.37}-/:<fMBZ.1ˆ8Šª\N:<f?.1V8K6:N4kP•‹?ˆ5ˆX@5I1fMŠ;…`q0�•.3BD.3K6-/:<f?:N460“_

BD:N7O=;4¥.346.`BDK6. -cV8KÖd?:<0325fMŠOxNBD2XB6B¥R

�

A•4DRTG6VXB6I1KUBDI17±4^01=?9L.1KÙ_°.“’;9L25f?.3f?a1:<V8\<:N4Ö7825fM@8.1K6ˆ8.1fY_

a1:<VTG6R¦gj•¥=?ˆ8b l[n8n��Tpr‰uR80325f>d�R8fvR}d?:N0125fMŠOxNBDV84m01RTG^254{.3@825\<E;a1:<”84m259L.1K6VXBD25K^257y.14^.3BDI3K6.

-cI3ˆ�f?:Nf?a14•7O:zBD.3K•G^.14^03B^@5.8q²œQVXB6b�RXB6”�-c”Oe?25f}R®4DR[G6VXBDI3K^BDI37�7X25K6K^.17Xa1:<”87}.1ˆXŠ}RX4601:N-c9O_

BD28B6:<7>=?4±4^25K62501RXBD2XB(R8\<7X28BDf�RX7Lq�,Öe?28B^B 
¡I3K^B6I17¢-/.1\N\<.3B^B±R&4DR[G6VXBDI3K^BDI378.`B}-/.1ˆMRXe?”

4625K^d�R8f|R‡e?:z@5.1K^ˆ5.1f;4„-®RXˆMR84ZK6.3f?e �

�

»

_¨.17±-/:«RXB^B¥R

�

»




»

BWRXˆ5257±.1ˆXŠªd?:<0325fMŠ5254™•rR


®I3K^BDI37>I3BDC8\>P•‹;ˆ5ˆ5C>…

�

_°:NˆZa146]87O7X.1f?f;.17­‰>-®RTG^e EHG^K6R¥f?]X@5.17X.1e?f;:;78.301e?.3f?.17­q �°\zŠ5.1fF.14^.`_

BD.37OdL.1f�RF\<.3ˆ[G^28d?d‡.1K6.3e?-/I1fMŠ>BwE?ˆ8Š/7HR89?b?RXBSG^=?7­‰Ob?25ˆ8Š‡b?R -/.1ˆMVX\<\<=;f?7™R80¥]54^4601.3ˆ501I34U_

d�.3f}R{\N.1ˆ57>:<4^.1d?d�R8d?4^0125\NE;BZI1KUBDI37 �(BWR8ˆ8f�V8\©q

	Ö]5d?dL.17t7>]501]8B^B�R801I3K^B�:<4ª.14^.3B6B(@XV8\«RX4603BDV846=;f?7tR�P•28K6-cR8\<:N01-™=?4cBD.14^03B6.1\<I346.37825K

.1K^K6.•R80•.3ˆ8ŠO4603.1K��±K^.1f?e;4601.3K6K^.8‰;-/.1KUB´:NB6B R8d;d�R8f�R²4603.1K^.1f?a346I14Öb;.1\NŠO03.3BDdL.1fc@8RXˆ8ŠO=?f?7­‰

b?25ˆ8Š†Rª4603]57>I14^:kKDVHBWVXB®•S-/.1\zŠyR80‡.3@825\<E;a1:<”84F259L.1K6VXBD28K \N.1ˆ5f?R8ˆ8Š528d?d 46RTG6VXB6I1K^B6I17>I3@8.1\

R80128f?254W…cB6.3B64601C8\<.1ˆ8.14 
£0€RTG^.3K6C54^46I1ˆ�-c.3\<\N.3B6B®.1ˆ8ŠOI3d f>=?-/.1K^:<7>=?4±-/”5e?4603.1K^.17>78.3\ :N4

-c.3ˆ5\<.3b?.3B6C546.3f‡f�R8ˆ8Šm9�25fMB6254646V8ˆ5:<ˆ§-/.1ˆ²\N.1b?.`Bub�RXBDV8K62503f?:©qžsuˆ8ŠO:<7m\N.1b?.`BDC54^I1ˆ²9?I3\<e�V8=;\

RÖ-®R8ˆXP•‹?ˆ5ˆ8@8I1fMŠ„e?:N46037OK^.3B6:<0€VX\«V846Rk.1ˆ8Š–BDI1K^KDV8a34625f ‰HI34µRk@5.103.3B6C–4DR[G6VXBDI3K^BDI37„f>=?-/.1K6:N7>=?4

l ���



0.01 0.03 0.05 0.07 0.09
s

10
�7

10
�6

10
�5

10
�4

10
�3

10
�2

10
�1

n-n( m)

n-n(8)
n-n(6)
n-n(4)
n-n(2)
n-n(0)

—;q��;qXV8d?KDRY¸A,¢f>=?-/.1K^:<7>=?4 e;:<46037>K6.3B6:<01V8a1:N”5d?”5\Ž_
I34ÁR–9�.3K^B6=?K6d�RHBDxN@F4628K^P•.ÙGUB6I14^d�C5\Y7HR89�2XB6B

4DR[G6VXBDI3K^BDI378.37§7O‹;\<]5f>d?4^I1ˆ5I3f?.17 R8d?4^0125\NE;BQI1KUBDI378. �

�

½




¿

N

�

½ �

P




¿

�1R 
{P•‹?ˆ8ˆ8@5I3f>Š8I1dL.1f
q

,

U

S

Í

�

_°f?I3\™\«VXB6b�RXB6”¢9?\«RHBD”8ByR•f>=?-/.1K^:<7>=?4|e?:N46017>K^.3BD:N0€V8a3:<”•\N:<-/:NBWVX\NB(9�28f>B6254646V8ˆMR

257X250101R;q

-/.1ˆ5b�RHBWV8K^250€V846R±gR� @O:zBWR8f?2[@O:
	X‰��–.3B^BD-cR8f?f
‰

9

R8:<f?:N.1K^:©‰��´RXB6BDR[Š(l[n8n5ŸHprq

, —;q��;q!VXd?KDR¢R�9�.3K^BD=;K6d�RXB6xN@h.1K^.1e?-/I1fMŠ8.17 I34|R¢f>=?-c.3K6:N7O=;4}e?:N46017>K^.3BD:N0€V8a3:<”

.1K^.1e?-/I1fMŠ8./7>]50`BD: e;:N¯�.1K6.3f?a1:<R±R8d?4^0125\NE;B§I1KUBDI37OI`B -™=;BWRHBSG6R;q œQVXBDb?RXBD”?‰ b?25ˆ8ŠŒR�9�.3KU_

BD=;K6d�RXB6xN@y7>]503.1\<xzBDI34F.3ˆ8ŠOK6. G6R€@O=?\©‰žR8b?25ˆXŠ 
�_°d�RXf¶.1ˆXŠYK^.�-cR8ˆMR846R8d?d†K6.1f;e �¦BWR8ˆ8257HRXB

@5.34603‹?f?7���ˆ8Š8.1\<.3-™dL.8q

� � ��� � 4 ( �8/6)�+ � (-) ' � ( * + '2& � � (-)L)L/ � � � � �

œQVXB6B6=?7™RX0¥.3\<C503C²R8\NP•.°G^.103.3BDdL.1f ‰Ob;25ˆ8Š

�

¼

f>Š825-cV8f�R87™:N\<\N.3B6@8.

�

@5.301.3B6Cm46RTG6VXBDI3K^B6I17>I`_

f?.37–0€R[G^7825K^K6.17Xa1:N”5:>R84603:<-/9;BD2XBD:<7>=?4 4625KUBµR8\<7X28BDf�RX7Lqµsu01I3K^BµI1K^e?.17X.14µ\<.3b?.3BJ4^0€V8-m=?f?7>KDR;‰

b?25ˆXŠ¢-/I1ˆ�-c.3464^01.1d;d BD28\•G^=?7�7O:²R&-/.1ˆ5b?RXBWV8K^2501b?RXBD”&7X25K6K^.178a3:<”57#K6.1f;eHG^I3B1‰§R801I3K^B

b?25ˆXŠy-c.3ˆ8@O:<014^ˆMV8\ G^=?7ŒR80/:<ˆ5R80€V8f†-cR8ˆMR84§K^.1f?e �¶7825K^K6.17Xa1:N”57|@Y:N46.3\<78.3e?I14^I3B1q�sud?dL.1f

R80¥R8\zP•.ÙG^.103.3B6d�.3f®R²\<.3ˆ5.1ˆ8ŠO4^01.1K��?d?dc.146.`BDK^.8‰YR80Z259�.3KDVXB625KufMŠ525-cV8f�RX7{0€RTG^7X25K6K^.178a3:<”5:NKDR

7828f?a1.3f>B6KDV8\N=?f?7­qZsu\<4^C578I3f>B•dL.1-™=;BDRXBD=;f?7±.1ˆ8Š8‰ R‡7828-c9?\N.`’±P•‹;ˆ5ˆ8@OI1fMŠ>BWR8f}K6.103:<e?=;=?-

BDI`BD.3\<I1f R8\<R89?=?\N”(-/”Oe?4603.1K^B1‰A-/.1\zŠOf?.17Œ4^.1ˆ5xzBD4^I1ˆ5I`@5.1\kR87HV8K 


�

A

K^.1f?e �¶7828K6K6.378a3:<”57HRXB

:<4–\<.1b;.3B²4601V8-/xNBWRXf?:�	µK

�

_¨b?.10Xq™su01.37|=;BWVXf†K6VXBDI3K6‹?f;7ŒR±7825K^K6.378a1:N”57|R84^01:N-c9;B628BD:N7>=?4

@O:<4^.1\<7X.1e?I346I3f?.17¶@O:N0146ˆ5V8\«RXBDV8KDRY‰A4^01:<fMB6I1f�R}7X25-c9;\<.`’†P•‹?ˆ8ˆ8@5I3f>Š>BDR8f>d�R8f&:<4^-c.3K^Bmf>Š8.`_

K6.3ˆ59L25fMBZ-c”Oe?4603.1KZ46.3ˆ5xNB646I3ˆ5I3@8.1\©q

l �X˜



����� �	� � 
 "$� 6���
�& ���*�� ( �,"  ��*6 6)�!
/�0� � � ��(�"
��"$
/����
/�

, •

�

Õ

?

�

_

�

Õ

?

�

…u.1ˆXŠ5.1f;\<.3B6.17cR8\«RX9OG6V8f�RX0–.3@825\<E;a1:<”84k259L.1K6VXBD25K fMŠ525-cVXBÖRX0„R8\<V8d?d?:�P•25KÙ_

-®VXd�R8fª\<.3b?.3BZ-/.1ˆMRXe?f?:©¸

	µK

�

À

Ä

Ó

I �

�

�

 

A

�

Ô �




Ô �




�

Ô �

	

½

I N

� ½

I

¿^¿

Õ

•r—Yq —��8…

,£e?.1\zBWRH_©P•‹?ˆ5ˆ8@OI1fMŠ>BZ7>:NP•.°GUB6@5.X¸


Y½

I

¿ÁÀ

#

���

���

A

U

	

�°-

U

I N �	�

À

#

���

�
�

A

U

?

	

�

�

U

I N �	�

N

U

I K �	�

�

P

•r—Yq —��5…

I14Ö@O:<4^460€RXb?.1\zŠ5.3B^BD.346xNB^@5.�•

�

Õ

�

?5…¨_°dL.8¸

	AK

�

À

#

���

�
�

A

�

�

�

 

A

½

?

�

¿




�

Ô �




Ô �

?

	

�

�

Ä

Ó

I

U

½

I N

� ½

I

¿

N �	�

¿

Ô
�




�

N

Ä

Ó

I

U

½

I N

� ½

I

¿

K �	�

¿

Ô
�




�

�

Õ

•r—Yq —8˜M…

,–0™•

�

Õ

�

�

…¨_°dL.1f®4^01.3K6.19;\<C™:Nf>B6.1ˆ5K6V8\­9?”5\N=?4DR8:­7>]503.1\�@XR8f;f�R87/RFe?.`BD.3K6-/:<f?:N4603B6:<7>=?4´\<.37OI“_

9�.301I34 �;’Y9L25fMBSG6R8:Nb?250Xqu,#�Y’;9L25fMBD287XRHB¥R/7>]8@8.3BD7X.103C�.1ˆ8Š8.1f?\N.3B^BD.1\Je;. ��f?:<V8\<b?RXBSG^=?7­¸

I
�

N

� ½

I
�

¿uÀTS

Õ

•r—Yq —Mo8…

,+f?.3ˆ8Š5.3e?K6.3f?e �

� ½

I

¿

\<.17>I39�.301I14^‹?f?7>f?.37�RŒ7825-/9?\<.“’ 46x<7X25f&f?I3ˆ8Š �Y’;9L25fMBSG6R}@XR8f q

�§.3B6B6CŒ7>]501‹;\<‹?7†R�@XR8\N”54 B6.1f?ˆ8.1\NŠ8.1f¦BDR8\«V8\Nb�RXB6”?‰Q.101.37¦R

�

Õ

U

R8\NP•.°G^.101.`BDdL.1f¦-cV8K d�.“_

-™=;BDRXBD28B^B

�

S

I14

�

U

�;’Y9L25fMBD257­qu,h-®V84^:<7{7>I3B;�;’Y9�28f>Bk9�.3e?:<ˆ .1ˆXŠc7X25-/9?\<.“’O_¨7825fTG^=?ˆMV8\zB

9�V8KUBÖR8\N7828B1q��„:N0146ˆ5V8\•G^=?7‡-/.1ˆ™7X]501.3\<.3d?d?K6C8\
R±•

�

Õ

�

�

…´.3ˆ8Š5.3f?\<.`BDdL.1f(R803BwR80„:Nf;BD.3ˆ5KDV8\zB€‰

-c.3\NŠOf?I3\–R¦f?.`@5.301C5dL.1f#N ���±4603.1K6.39�.3\©q �¨B^BªR80 I�A6_¨f�V8\•R¶9?”5\N=?4�R¦f?.3ˆMRXB6xN@v:<-cR8ˆX_

:<f�VXK6:<=;4 P•I1\<4^x<7>d�R²-c2801e?=?\�.3\©‰M-/x<ˆ R80 I

�

_°f;I1\�\<.`@5C 9?”5\N=?4´R 9L2501:zBDxz@mP•I1\N46xN7Od?R²b>E?03”5e?:N7

P•.1\rq ,�•

�

Õ

�

�

…u-®V84^:<7{:Nf>B6.1ˆ5K6V8\•G6VXf�V8\?.3\<\<.3fMBDI3B6.14 :<KDVXf>ŠOd�RXf®-/2501e?=;\<f�R87{.3\ R 9�”8\<=?4^257­q

su01.17X.3BcR80�:NfMBD.1ˆ8KDV8\N257HRXB 7825-/9?\<.“’¦7X25fMBDE?K^:<fMBD.3ˆ5KDVX\k-/”Ye?4^01.3K6K6.3\k4^0€V8-/xNB•G^=?7y7O:rq|,

@XV8\«R84^03B628B6BÁ7X25fMBDE?K R²—;q›˜;q V8d?K6V8f/\«VXB6b�RXBD”;qA,#N ���U_©B´BDR8K^BDR8\<-cR803”„:<fMBD.3ˆ5KDVX\�R80 I

ÀTS

_

f�V8\´\<I`@5C>�Y’;9L25fMBDdL”5\Á@5.3460�P•.1\ G6V8K^=?\<I37828B1‰ R}-cV84^:<7Œ:Nf>B6.1ˆ5K6V8\Á9�.3e?:<ˆ}R80 I

�

_°.1\
G^.1\N]5\NB

�;’Y9�28f>B6d�”8\©q

9

:<f?e;78.3B^BDC5b;]50mRXe‡G6V8K^=?\<I37828B¥R‡7825-/9?\N.`’2�;’Y9L25fMB–:N41‰�e?. .10 Rc7>I`B•BDR8ˆ

7>:<.ÙGUB6:
.1ˆXŠY-cV84UB–RX0�� �

S

b?RXBWV8K^.14^.3BDdL.1f q �–I1ˆ5‹?\QRX0§:<fMBD.3ˆ5KDV8\<V84k@8I1ˆ5.3K6.1e;-cI3f>Š8.8¸

	µK

�

À

N
�

�

¼! 

A

½

?

�

¿







Ô
�

?

�

�



�

•Z.14

�

�

½

I�A

¿

N&•Z.14

�

�

½

I

�

¿�


P

•r—Yq —5—5…

l �5o



Re(x)

Im(x)

—;q›˜;q­V8d?KDRY¸u, @8VX\«R84^03BD2XB6BZ7828f>B6E?KZI14•R{9?”5\<=;46257c.1\<-/2503e?=?\«VX4DR;q

R8b?28\

�

�

½

I

¿ÁÀ

U

½

I N

� ½

I

¿^¿

Ô

¼




�

Õ

•S—;q›—Mš5…

su0101.3\ R²-/”Ye?4^01.3K6K6.3\�BD2[@XV8d?d?:�7X25K6K^.178a3:<”57HRXB 4601V8-/xNBD2XB6BD=;f?7™7>:LR80Z259�.3KDVXB625KÁfMŠ52X_

-cV8b?250kR

�

S

I14ÁR80

�

U

4601:N-™dL”5\<=?-mEm9�V8\zŠMR87>K6R§R

9

RXBDb;.1-cRXBD:Na€R•9;K625ˆ5K6R8-¡46.1ˆ8xNBD4^I1ˆ5I`@5.3\©‰




�

A

K6.3f?e?:Nˆ?q¦su0ªR|-c”Oe?4^01.1K{:NˆMR80325\NBDR}RŒ7828KDV8d?d;:Ö.1K6.3e?-/I1fMŠ5.378.3B®-c:Nf?e?.3f&:<46-/.1KUB

BD:N01.3e?.14·G^.1ˆ8ŠO:<ˆ;q ,

�

S

9�VX\NŠMR¢-/:<f;e?.1f•7X25K6K^.178a3:<”HG6R•9L2501:zBDxz@ .3\<CHG^.3\ �?f;.17 R8e?”Oe?28B6B1‰

-/x<ˆ�R80

�

U

9?V8\NŠ5R�7X25K6K^.17Xa1:<”8:<f�R87•.3\<CHG^.3\<I3d�.3f 254^01a3:<\<\<V8a1:N”¦-™=;BDRXBD7X25012XB6B€q

9

:<f;e R

7>I3B¥4628K62501RXB¥R84603:<-/9;BD2XBD:<7>=?4AG^.3\<\N.1ˆ ��@825\NB1q

����� ��
 � � 6���6��$6 � � �!
/1 ��� �0654 &���� � 
�&�������&

,–b;25ˆ8Š .1-/\<xzBD.3B^BD‹?7­‰8R–K6.301:<e;=?=?-¡-c”Oe?4603.1K^K6.1\ 


�

A

K6.3f?e?:Nˆ„46:N78.1K^‹?\NBž.1\ G^=;BDf?:YR80w.`@525\NEY_

a1:N”54J259L.1K6VXBD25KJfMŠ825-®VXf�R87„-/.1ˆ5b?RXBWV8K^250€VX4DV8d�RXf
‰T-c254UBQd�.3-™=;BDRXBSG^=?7–-c:N7OI3fMBQ\<.1b;.3BµR80

.1f;f?I1\ -/I1ˆ®-®R8ˆ5R84DR8d;dŒK6.3f?e �y7825K^K6.378a1:N”57HRXB§f�RXˆ8Š

�

I1K^B6I17X.17>K6.cR84603:<-/9;BD2XBD:<7>=?46R8f

7>:<4^0€V8-/xNBDR8f?:žq

su\<C54^01]5KZR8\<R87>xNB646=?7®VXB¥R(•

�

Õ

�

�

…k:Nf>B6.1ˆ5K6V8\<287XRHBZR80²R8\<V8d?d?:<R87c4^01.3K6:<fMB ¸

�

�

À

½

?

�

¿




�

Ô
�




Ô
�

?

	

�

�

Ó

I

U

½

I N

� ½

I

¿��

�	�

¿

Ô
�




�

À

½

?

�

¿




�

Ô
�




Ô
�

?

	

�

�

Ó

I

Ë

�

Í

�

Ô
�




�

		��

�

�

Ø

Í

�

�

Ø 	��

Î

�

	 	

Õ

•S—;q›—5ŸM…

l �8—



0 0.2 0.4 0.6 0.8

-0.4

-0.2

0

0.2

0.4
fixpoint

saddlepoint

C

P

P

P

0

1

2

0

C1

0.9-0.1
-0.5

0.5

—;q oYq V8d;KDR;¸/,–0 � I N

� ½

I

¿

�
4^01:<fMB^@525f�RX\«R8:rq†,Ã46]8B6I3B{7>]5K^]57¦R �;’Y9L25fMBD257HRXB¥G^.1\<]8\<:<7­‰

R80{‹?K^.14§7>]5K6]87}-/.1ˆªR�fMŠ5.3K6.1ˆ89�25fMB6257HRXB€q™,�@XR84UBWR8ˆ�@825f�R8\<R87ŒR�\N.1ˆ5f?R8ˆ8Š528d?d|.14^I14��

7825fMB6E?K6257±-/.1fMB6I1f(bOE;01”5e?f?R87­q

,–0

�

_°.`Bk-/:<fMB´f�R8ˆXŠ‡9�R8KDRX-cI`BD.1KUB´b�R84603f�V8\z@8RY‰YRX0•:Nf>B6.1ˆ5K6V8\<287XRHBÁ-c254UBwR²fMŠ5.3K6.1ˆ89�25fMB

-c”Oe?4^01.1K^K6.3\•b�RHBWV8K^250103=?7&-c.3ˆ?q•,Ì78.103e?.3B6:{• �;’Y9�25fMB6257>KDR¶7X25f?a1.3fMBDKDVX\NB“…�� A�I14��

�

7825fMB6E?K6257HRXB{R8e?e?:NˆŒe?.3P•28K6-cV8\•G^=?7­‰ -/x<ˆ�.1\NI1K•G^‹;7¶R}fMŠ8.1K6.3ˆ59L25fMBD257X25f#VHBDb�R8\<R8e?”�\<.1ˆH_

f�R8ˆ8Š825d?d(.14^I14��}7825fMBDE;K6257HRXB1‰­R8b?25ˆ8Š®.10`B–R/—;q oYqÁV8d?K6R{-™=;BWRHBSG6R;q

, \N.1ˆ5f?R8ˆ8Š528d?d .346I34��¶7X25fMBDE?K^257yVXB6b�R8\«RXe?f�R87}RªfMŠ8.1K6.3ˆ59L25fMBD257X25f
‰ -/.1\zŠ5.17X.3BFR

7>]8@5.`BD78.301C�.3ˆ8Š5.3f?\<.`B¥e?. ��f;:«V8\r¸

Ó

Ó

I

#&% '

½

I�� N

� ½

I��

¿ �

�	�

¿ À

U

N

�

�

½

I��

¿

I�� N

� ½

I��

¿ �

�	�

ÀTS

P

�

�

�

½

I��

¿ À

U

Õ

•r—Yq —5n5…

,&\<.1ˆXP•25fMBD2546R8d?d G6V8K^=?\<I37828BµRwfMŠ5.3K6.3ˆ59�28f>B6257§7>]5K6fMŠ8.101.`BD. R8eHG6RÖR80u:NfMBD.1ˆ8KDV8\N257>b?2508‰

.103.178.`B–b?RXBWV8K^250103=?7�-/.1ˆ{-/254^B1qu,–0 V8\zBWR8\N=?f?7‡b�R84^01f�V8\zBZ\<.378I19L.103I14^f?.17ªb�V8K^25-ÃfMŠ8.`_

K6.3ˆ59�28f>B•G6R/@XR8f
‰L.1ˆXŠ±@8RX\<”54¥I14•.1ˆ8Šª7X25-c9;\<.`’>_¨7825fHG^=;ˆMV8\NB¥9�VXK1qÖ,

�

S

9�V8\zŠMR/.146.`BDI3fyR80

:<fMBD.3ˆ5KDVX\«V84´R��6Ak7828f>B6E?K628f�-c.3ˆ8Š{@OI1ˆ5:Nˆ±•S—;q oOquV8d?K6RM…`‰>.103I1KUBw:NB^B´a14DRX7cR²@XR8\<”54uB6.1f?ˆ5.“_

\NŠ8.1fy\<I`@5C±fMŠ5.3K6.1ˆ89�25fMBFR8ecG6V8K^=?\<I37828B1q �Á.101.`BDCªK6.3f?e?dL.1f†R80 �

A

�

_¨KDR�R�7>]8@8.3BD7X.103C578.`B

l �5š



7HR89OG^=?7­¸

�

A

�

À

½

?

�

¿







Ô �

?

�




�

� 


	

Ë Í

�

Ô �




�

		��

�

�

Ø��

Í

�

�

Ø�� 	 	

	

½

I���N

�ž½

I��

¿6¿

½

?

�

K

U

¿ �

� �

½

I��

¿

À




Ô �

?

���

½

�

K

U

�

?

¿

?

	

½

I���N

� ½

I��

¿^¿

Ô ���

?

½

�

K

U

�

?

¿3½

I���N

�ž½

I��

¿6¿��

� �

½

I��

¿

Õ

•S—;q š��M…

,–0².3ˆ8ŠO4601.3K��?d;d‡G^.1\N]5\<I34Ö78.3e;@OI1I1KUB„e?. ��f?:<V8\•G^=?7cR‡7O]X@5.3B678.301C±V8\N\«R8f;e?”57HRXB€¸

�

A 


À

U

?

	

�

?

½

I���N

� ½

I��

¿^¿��

� �

½

I��

¿6¿

P

•S—;q šYlT…

�

A 


À

?

½

I���N

�ž½

I��

¿6¿

Ô

P

•S—;q š��5…

-/.1\NŠ8.17�4^.1ˆ5xzBD4^I1ˆ5I`@5.1\µR80§.3K6.3e?-cI3fMŠ(R80

�

A

�

À

�

A




Ô
�

�

�

A

�

½

�

K

U

�

?

¿

�

�

K

U

�

?

Õ

•S—;q š��M…

R8\<R87828Bw]5\NB6:©q

, —;q›—;q V8d?K6V8f•R80†.1ˆ8ŠO-cV84^B}7>]8@5.`BDC �

Ô
�




�

�

�

Ô
�

BWRXˆ5257tR8K6V8fMŠMVXB|-m=;BWRXB•G^=?7­‰

]54^4601.`@5.`B6@5.�R80�.3ˆ50€RX7>B‡K^.103:<e?=?=;- 4^0€V8-/xNBDV84mI34‡R80�:<-/I1fMBF@8VX0125\zB™fMŠ5.3K6.1ˆ89�25fMB/7>]X_

01.3\<xzBDI14/.1K^.1e?-/I1fMŠ8I3B€q•,•0|V8d?K6R¶R8\<R89OG6V8f�7>:•G^.1\N.1fMBDb;.3BSG^‹;7L‰Zb?28ˆ8Š�@8RX\<”5d�RXf¢R†@XR8\N”54

BD.3f?ˆ5.3\NŠ5.3f�\NI3@8CcfMŠ5.3K6.3ˆ59�28f>BuG6V8K^=?\<I37XR™:NKDV8fMŠOxNB•G6R{R™@Y:N46.3\<78.3e?I14UB•@8.103.3BDCcK6.3f?e?dL.1f
q

,–0

�

U

9�V8\zŠMR§.14^.3BDI3f®-/:<f?e;b�V8K628-�fMŠ5.3K6ˆ59L25fMB K6.1\N.3@XV8f?43‰>-c.3K^B´R80Ö.3K6.1e;.3BD: �

�

7X25fY_

BDE;KmR �6A

P

�

�

I34 �

Ô

7X25fMBDE?K^257>d�RŒe?.`P•25K6-cV8\<”Oe?:N7ŒVXB±•r—;q oYq(V8d?K6RM…`q

9

:Nf>B6b?25ˆ8Š†.3ˆ8Š

@XR8\<”84²B6.1f?ˆ8.1\NŠ8.1f¦I3K^B6.1\<-/.103.3B^BFP•‹?ˆ8ˆ8@5I3f>Š¶R8f�RX\<:NB6:<7>=?4„P•25\zŠMRXBDRXBWVX4DV€@XR8\´V8\<\N=?f?7Œ4^01.1-{_

dL.1f
‰8R–7>I3B 7X25-/9?\<.“’ f>Š8.1K^.1ˆ59L25fMB�G6V8K^=?\<I37XR¥.1ˆ8ŠO-cV84µ7825-/9?\<.“’ 7825fTG^=?ˆMV8\zBSG6R;qµ,v@XR8\N”54

fMŠ5.3K6.1ˆ89�25fMB6f�V8\k\<VXBD2XB6BWRX7Ob;250‡b�R84628f?\<”MRXf :zB6B :<4 d�.`@5.301.3B6‹?f?7

�

�

P

�

�

7X25f?4^BDR8f?4^257HRXB€‰

-/.1\NŠ8.17±.301E;B^BWR8\µ7825-/9?\N.`’�4601V8-c287Lq¥su01.37�4^.1ˆ5xzBD4^I1ˆ5I`@5.1\žRc7X25-c9;\<.`’�fMŠ5.3K6.3ˆ59�28f>B6257

G6V8K^=?\<I37XVHB �

�

¼

_°b?.30 R80 R8\«V8d;d?:�P•25K^-®VXd�R8fªx<K^b�RXBSG^=;7/P•.3\©¸

�

½

�

K

U

�

?

¿

�

�

K

U

�

?��

�

�

�

�

�

K

�




�

½

�




�

¿

�
	

À

�

½

�

K

U

�

?

¿

�

�

K

U

�

?��

º

�

���

%



½

�

� N��

¿

	

Õ

•S—;q šX˜>…

•S,

�

�

P

�

�

7825f;4^BWRXf?46257>d?”8\ 7>]5f?fMŠ �¦RX0

º

P

�

P

�¶I14��tV8\<\<R8f?e?”87XRHB„7>:<4^0€V8-/xNBDR8f?:©q …¦,–0

�

U

9�VX\NŠMVXf�V8\ R/@YI3ˆ5.1K^.1e?-/I1fMŠOb?.30cR®@XR8\N”54•B6.1f?ˆ8.1\NŠ8.1f|\NI3@5C±fMŠ8.1K6.3ˆ59L25fMBkG6V8K6=?\NI17HVXB–:<4

��ˆ8Š8.1\N.1-™dL.²78.1\N\ @5.3f?f?:Á¸

�

�

�

À

�

½

�

K

U

�

?

¿

�

�

K

U

�

?
�

�

A

�

¼

A

K

º

�

���

%



½

�

� N��

¿

	

Õ

•S—;q š5o5…

l �8Ÿ



0

10

20

30

40

50

60

70

80

90

0 5 10 15 20 25 30 35 40

exact
theory

ratio

n

—;q›—;q�VXd?KDR;¸u,•0�� �

�

�

�

� �

�

0€R[G^7825K^K6.17Xa1:N”57ªR80

�

P•‹?ˆ5ˆ8@OI1fMŠOI1dL.1f}R

�

S

9�VX\NŠMR{.346.3B6I1f
q

9

.1ˆ€G^.1ˆ8Š8.10301‹?7­‰ub?25ˆXŠy=?ˆ8ŠMRXf?.103.17 R(4^0€V8-/xNBDV846257}.1\N@OI3ˆ5.103b?.3B6CY.37†f;.1-��²R8=?464Ù_

0€RTG}.346.3B6I1f•:N41q~, @5I3ˆ5.1K^.1e?-/I1fMŠOd�.3f�.3ˆ8Šh460325K603”8PSR87MBD25K}.1\NB6I1K^I14}\N.1f?f;.8‰ -c.3\NŠhR

7>I1K6e;I146.34–.3\<254^01\«VX4�� R8=;464U_¨.1\N254603\«V84UBD”5\
.3\NB6I1K6C{-/25-/.1fMBD=;-®R8:�-c:<RXB6BÖR8e?”5e?:N7­q

�„I1ˆ8‹?\ÁR 	µK

�

7X25K6K^.178a3:<”5:Nb?250‡-/:<f?eyR

�

S

-c:Nf?eyR

�

U

9�VX\NŠMRFG6V8K^=?\<I37HR�4601‹;7O4^I1ˆ5.341‰

x<ˆ8Š®-c:Nf?e?b�VXK625- fMŠ5.1K^.1ˆ59L25fMBDK6Rc]54^4603.1ˆ5.301f?:µ78.3\<\©¸

	µK

�

À

�

�

�

 

A

½

	µK

�

¿

�




Ô
�

P

•r—Yq š8—5…

½

	µK

�

¿

�

À

�

�

�

 

�

�

�

�

�

�

�

½

�

K

U

�

?

¿

�

�

K

U

�

?

À

•r—Yq š5š8…

U

?

	

�

�

�

 

�

�

½

�

K

U

�

?

¿

�

�

K

U

�

?

?

�

�

?

½

I���N

� ½

I��

¿^¿��

� �

½

I��

¿1½

I�� N

� ½

I��

¿6¿

Ô
�

Õ

,�—;q šYqŒV8d;KDV8f&RX0®.1ˆXŠY-cV84UB{7>]8@5.`BDC �

Ô
�




�

�

�

Ô
�

BWRXˆ5257†R8KDVXf>Š5VXB{-™=YBWRXB•G^=?7†R80

�

U

9�V8\zŠMV8K6R;‰ž-/.1\zŠ†d�25fMŠ825\<=?\zBWR8d;d @O:<4^.1\<7X.1e?I34^B{-m=;BWRXBm-c:NfMB™R

�

S

9�V8\NŠ5V8b?250/BWR8KUBD2503”

ˆ5]5K^d�.Xq su0ŒR e?25-/:<f�V8f;4c7X25-c9;\<.`’vfMŠ8.1K6.3ˆ59L25fMBD257>f�R87�7>]54603]5f?b?.`BDC?‰Z-/.1\NŠ8.17�.1ˆXŠ

PSV801:N4�G6V8K6=;\<I17X28B´:<4ÁR8e;f�R87­qu,h—;q ŸYq V8d?K6V8fcR80Z.1ˆ501R87MB K^.103:<e?=?=;- -c”5e;4601.3K6b?.30•7>I39�.34^B

R•fMŠ5.3K6.3ˆ59�28f>BÁ-/”5e?4^01.3Kž.1K^.1e?-/I1fMŠ8.1:<f;.17 K6.1\<RXBDxz@§b?:Nd�VTG6R¥@XR8fFP•.1\NB6‹?fMBD.`B6@5.XquœQVXBDb?RXBD”?‰

b?25ˆ8Š±R80§.1K^.1e?-/I1fMŠ5.37(R/-cR8ˆMR846R8d?d±K^.1f?e?.37�P•.1\NI§.1ˆ8ŠOK6.wG6R€@O=?\<f�RX7Lq

l �8n



-100

0

100

200

300

400

500

600

700

0 5 10 15 20 25 30 35 40

exact
theory

ratio

n

—;q šYq�V8d?K6R;¸u,–0�� �

�

�

�

� �

�

0€RTG^7X25K6K^.178a3:<”57ªRX0 �ŒP•‹;ˆ5ˆ8@OI1fMŠOI1dL.1f|RX0

�

U

9�VX\NŠMR{.346.3B6I1f
q

� � � � � ,�� &-,�+ '�( 3� � + 3 � / � 354�� , /	
 /03 )�/0'21�/ � )L/

sud?dL.1f R80ÁR8\zP•.ÙG^.103.3B6d�.3f 7>:zBD.1K·G^.14^03BSG^‹;7§R80u.1\NC501CZRX\NP•.ÙG^.301.`BDdL.1f§dL.1-™=;BDRXBD2XB6BJ.3\<-/I1\<.`BD.`B

R80/259L.1KDVHBD25K �L_¨:<7Œb�RHB6@XV8fMŠMV8f?R87 01RTG^7828K6K6.378a3:<”5:NKDR;qªsu\<C84601]8KFe?. ��f?:<V8\<=?f;7|.1ˆ8Š†78I`B^_

e?:N-c.3f?01:N”54„K6.3f?e?4^01.1KUB€‰A-c.3\NŠ�-®R8ˆ5V8d�R8f|P•25ˆ5\<R8\•G6RcR80‡.1e?e;:<ˆ±@O:<014^ˆMV8\zB§.1ˆ8ŠOe?:N-c.3f?01:N”54

K6.3f?e?4^01.1KUB€‰uI34me?. ��f?:«VX\•G^=?7|.301.1f&K^.1f?e;4601.3K{9�.3K6:N2Ye?:N7>=?4²9�V8\NŠ5V8:NB1‰A-/.1\zŠ5.378.3B™.101.3fMBDE?\

0€R[G^254§9�.3K6:N2Ye?:N7>=?4„9�V8\zŠMV87>f�RX7Œf?.3@8.103‹?f?7­q/sÁ03.17|=;BDV8f†R80{.3@825\<E;a1:<”84§259�.3KDVXB625K„.3ˆ8Š

EHG3‰­:<fMB6.1ˆ5K6V8\JK6.39?K6.301.1fMBDV8a1:N”HG6V8f�R87ª4^.1ˆ5xzBD46I3ˆ5I3@8.1\A-c.3ˆ5-™=;BDRXBSG^=?7­‰­b?25ˆXŠ2	AK

�

¼

-®R8ˆ5R84

K6.3f?e �¦01RTG^7828K6K6.378a3:<”5:zB™R84^01:N-c9;B628BD:N7>=?4DR8f†.1ˆXŠy25\NŠ5R8f P•25K^-™=?\<V[@XR8\ž\<.1b;.3BF7O]801.1\NxNB6.1f?:r‰

-/.1\NŠc.1-/\<I378.303BD.`B–.3ˆ8Š�B6KDR8a3.²P•28K6-™=?\<V8KDRYq

����� �	��� 
�1�6���� ����6 6)& �56�12"
�9( ()
/���.6 1.� &' �'6��

,&4628K625f?7>]8@8.3B678.103C–4^0€V8-/xNBDV846257¥-/I1\NŠ8.1d?d²-/.1ˆ5I3K^B6I146.ua3I1\ G6V8d?”5\X.1d?dL.1fFR80ÁR8\zP•.ÙG^.103.3B6d�.3f

dL.1-™=;BDRXBSG^=;7�R‡7>@XR8fMB6=?-c-/.1aWb?R8f?:<7HR{:<\N\<.`B6@5.„R‡01RTG^254Z\<.378I39?01I346.17ª7>]50`BD:QR8f�RX\<”5ˆ5:<VXB€q

¤

.1\<xNK6b�RHBSG^=?7cR80§.3@825\<E;a1:<”84¥289�.3KDVXB625K �L_¨:<7/b�RXB6@XV8fMŠ5V8f�R87±fMŠ528-®VXB1¸

	AK

�k¼

À

U

½

�

?

	




¿

¼

Ä

Ó

I

�

Ó

I

Ô

ÕzÕNÕ

Ó

I

¼

Ë

Í

�

�

�

P

•S—;q š8ŸM…

l ���



n
5 10 15 20 25 30 35

-5

-4

-3

-2

-1

log(relative error)

—;q ŸYq­V8d?KDRY¸u,•K6.1\<RXBDxz@®b;:<d�R{\<28ˆMR8K6:zBD-™=;4DR™R80

�

U

9�V8\zŠMR{.14^.3B6I1f
q

R8b?25\ d�.`@5.103.3B^BD‹?7(R80

�

À

U

?

¼

� �

 

�

½

I

�




�

N

� ½

I

�

¿6¿

Ô

•r—Yq š8n5…

•r—Yq Ÿ��5…

G^.1\N]5\<I34^B€q

, •r—;q š8ŸM…Á7O:zP•.ÙG^.301I14Öf?R8ˆ8Š528f(b?R84625f;\<”{R™7M@XR8fMBD=?-/-/.1aWb�R8f;:<7HV8d�R8f®7XRX9�28B^B •Ul8q oX˜M…

¤

.3ŠOf?-cR8fª9?K6259?R8ˆMVXB625KÖfMŠ525-cV8b?250XqÁ,–0c•Ul5q o5o5…

¤

.`ŠOf?-®RXfY_¨P•I3\<.§9�V8\zŠMR{-/.1fMBD:
b?RXBWV84Ù_

f�R87¶R80 •

�

Õ

�

�

…F.3ˆ8Š5.3f?\<.`B6B6.1\Öe?. ��f?:«VX\NB
�

P•.1\N.1\NB6.3B6b?.3B6C|-c.3ˆ?q¶,�7>‹?\N]5f>d?46I3ˆ¶R8d;d�R8f

@XR8f
‰µb?25ˆ8Š†Rª7M@8RXf>B6=?-/-c.3aWb�R8f?:N7XRX:u:<-cR8ˆ5:<f?V8K6:N=?4 �

�

�

�

PSR87MB625K6f�RX7|R�01RTG^254².14^.3BDdL.1f

R}@XR8\<”54 N

�

�

�

PSRX7>B625K™P•.1\N.1\ -c.3ˆ?q¶su-/:«RXB^B™01RTG^254{.14^.3B6d�.3fv@XR8\N”54™:<fMB6.1ˆ5K6V8\<257®G^.3\<.1fO_

f?.17(-/.1ˆ±R®7M@XR8fMBD=;-c254–7825-/9?\<.“’�I14„254^01a3:<\<\<V8\<”‡:Nf>B6.1ˆ5K6V8\<287±b?.1\zŠ5.3B^B€q§ikV8K–-cRXBD.3-‡_

RXBD:N7HR8:<\<R8ˆ–R„7XI3B´9?K^25d?\<I3-®RZBD.3\•G^.14^.1f/R8f�RX\<”5ˆ„-/”Oe?25f™7X.101.3\<b?.`BDC?‰OR„fMŠ5.3K6.3ˆ59�28f>B -/”YeY_

4603.1KkP•.3\<b�R84^01f�VX\«V846V[@XR8\LR 0€RTG^254k.146.`BDdL.1f±7X.1\<.`BD7X.101C 


Ô

b�RXB^@8VXf>Š5R8:NB BWR8KUBWR8\N-®RX01” R8460“_

:<-/9;BD2XBD:<7>=?4Á4^25K6257‡]54^4603.1ˆ503I146.§I34k7X.101.3\<I346.§46287O7HR8\L.1ˆXŠY4^01.3K��?d?d ‰?-c:NfMBwR²P•25K6-cV8\<:N4DR8f

=?ˆ8Š5R8f?25\zŠMR8f �

�

b�RXB^@XV8fMŠMR8:zBµBDR8K^BDR8\<-cR803”ZR84603:<-/9;BD28B6:<7>=?4Q4628K6257XI8q œJI3f>Š8.1ˆ5I3d�.3f{78]5fMŠM_

fMŠ5.1d;d(7X.103.1\<b;.3BDC846I1ˆ8‹?7�-/:«RXB^B´@O:N0146ˆ5V8\•G^=?7‡RF0€RTG^254kK6.1f;e?4603.1K6.378.`B•I34wd?xN01=?f?7/dL.1f?f?.X‰

b?25ˆ8Š(R‡@O:<014^ˆMV8\<RXBD=?7±4^25KDVXf}fMŠ5.3K^B„-/”Oe?4603.1K6.37ªb�R84603f�V8\Nb�RXBD”87±\<.14^01f?.37}R‡7M@XR8fMBD=?-{_

-c.3aWb�R8f?:N7HV8d�R8fª:<43q

,Ã•

�

Õ

�

�

…k.1ˆXŠ5.1f;\<.3B•R8\<R89OG6V8f(R{\<.3ˆ57>:<4^.1d?dªb�RXBDV84Z.1\z@5.²-c.3ˆ57>]8@5.`BD.3\<:©‰;b?25ˆ8Š

I

�

N

�ž½

I

�

Í

�

¿

N

�

�

½

I

�

¿3½

I

�




�

N

�ž½

I

�

¿6¿uÀTS

Õ

•r—Yq Ÿ;l[…

l �;l



�–. ��f?:«VX\<=?f?7c.1ˆ8Š8‰­R/7>\<R8464^01:<7>=?4Z:N-c9?\N=?\<03=?46f?R87c-/.1ˆXP•.1\<.3\NB6.3BDb;.3BDC{-/.1f;f>ŠO:N46I1ˆ8.3B€¸

�

�




À

I

�

N

� ½

I

�

Í

�

¿

Õ

•S—;q›Ÿ��5…

�°ˆ8ŠªR(•S—;q ŸYlT…k.1ˆ8Š8.1f?\N.3B•R8\<R89OG6V8fªR‡7>]8@5.`BD78.301C�.3ˆ8Š5.3f?\<.`BDK^.1f?e?4^01.3K6K6.ÖG^=;BD=;f?7­¸

I

�




�

À �ž½

I

�

¿

K

�

�




�

P

•S—;q›Ÿ��M…

�

�




�

À

�

�

�

�

½

I

�

¿

P

•S—;q›Ÿ8˜>…

-/.1\NŠ8.17±R{7>\«RX464603:<7>=?4Z-/2501ˆMVX4 �–R8-/:<\zBD25fY_¨.1ˆ8Š8.1f?\N.3B6.1:<b;.10–b?R84625f;\<”‡.1ˆ8Š8.1f?\N.3B6.17­q

�¨B6B±I3K6e?.3-c.34±-c.3ˆ[G^.3ˆ8Š5.301f?:r‰Zb?25ˆ8Š¢R¦7O\<R8464^01:N7O=;4±-c.3aWb�R8f?:N7XV€@XR8\¥:<\zŠ5.1f•-/”Oe?25f

P•.1f;f�V8\<\N”y7XRX9�a34625\<RXB/7O:N-™=;BDRXBWV846R �²K6R8b�R8- I34 	ÖI3\mg �²K6R8b�R8-(‰ 	ÖI3\ul[n5Ÿ8˜Hp¥f?.3@8I1b?.30

P �?03CYe?:N7­‰MR87>:<7mR²7>\<R8464^01:<7>=?4ub?RXBWV84^4DR8\­RXf�R8\<”8ˆ‡•r—;q›Ÿ��M…µ-c.3f?fMŠY:N46I3ˆ5.3B´f?.3-‡_¨.1ˆ8Š8.1f?4^E?\NŠO:

9L28BD.3f?a1:<V8\<f�RX7}f?.`@5.10`BDI37¶.1\rq�, f?.1-{_°.3ˆ8Š5.3f?46E?\zŠO:´9L28B6.1f?a3:«V8\ÁI14FR�dL.1\NC5\<.{4^0€V8K^-®RX0`_

BWRHBD28B^B{•S—;q Ÿ��M…ZI34{•S—;q ŸX˜>…Z.3ˆ8Š5.3f?\<.`BD.378.3B²7>:zBD.1K·G^.1e;B6.1fŒ@O:<0346ˆMVX\NBWVX7ªRcfMŠ525\Na3@XR8f�RX4„I3@8.17

@5I3ˆ5I1f¶g›i .1f?.X‰LƒY01I39;PSR8\<=;4^Šyl[n5Ÿ8ŸHpr‰?I14¥b�R84^01f?254^f�R87±d?:N0125fMŠO=?\zBWR87cˆ8Š5.3f?ˆ5.²0€RTG·G6RX\J9�.3KU_

BD=;K6d�V8\zB®7>‹?\N]5f?]54®RXB6B6KDR87MB625K6257&I34�K6.39�.3\<\N25K6257¦B6=?\«R[G^e?25f?46V8ˆMR8:Nf�R87¶P•.3\NBWVXKDV846V8d�R8f�:<4

g �²K6R8b�R8-(‰ �•R8-c-(‰ 	ÖI3\ul[n5n;l`p©‰§-/.1\zŠOf?.17 G^”v]5464^01.`P•25ˆ5\«RX\«V846R&BDR8\«VX\<b�RXB6”tg �§KDRXb�R8-(‰

�–RX-c- l[n5n��HpŽ_°dL.1f q

, K6.3f?e?4^01.1K^‹?f?7•01RTG^254|9L.1K6:N2Ye;:<7>=?4}9?V8\NŠ5V8:™R80325f•9�V8\zŠMV87­‰F-c.3\NŠ5.37 7>:N.1\<I3ˆ5xNB6:<7

.103.17X.3B R80™.3ˆ8Š5.3f?\<.`BD.378.3B1‰
BD2[@XV8d?d�V I

¼




�

À

I

�

‰

�?¼




�

À �

�

q �§I14^C5d?dy\«VHBDf?:JP•25ˆ€G^=?7­‰

b?25ˆXŠŒR 	µK

�

¼

-cR8ˆMR84•K6.1f;e �|0€RTG^7X25K6K^.17Xa1:<”8:<f�R87�R84^01:<-/9;B628BD:N7O=;4•@O:<4^.1\<7X.1e?I346I`BmRX0125f

0€R[G^254F9L.1K^:<2Oe?:<7>=?4§9?V8\NŠ5V87ŒP•25ˆ€G6V87Œ7828f>B6K625\<V8\<f;:©‰J-/.1\NŠ8.17>f?.37|f?.1-�01I3K6=?4mR80‡:<-/9?=?\Ž_

01=;46=?7­q��–R

�

�

À S

‰JR87>7828K‡•

�

Õ

�

�M…¥VXBD-/.1ˆXŠŒR80±•

�

Õ

U

…¥.3ˆ8Š5.3f?\<.`BDdL.8‰JI34

�

�




�

:N4–f>=?\N\«R

\<.3460Xq™su7>7825K§@O:<4^460€RX7XRX9OG^=?7|R80{.3K6.3e?.3B6:<\<.3ˆ±e?. �?f?:«V8\zB§.1ˆXŠYe;:<-/.1f?03:<”54„\N.17>I19L.103I14UB€q™,

f>=?\<\<R–:<-/9?=?\N01=?4^E™0€R[G^254u9�.3K6:N2Ye?:N7>=?4 9�V8\zŠMV87 .103I1KUB´R‡•r—;qzl �M…AI34¥•r—;qzl5lT…µ.1ˆ8Š8.1f?\N.3BD.37>78.1\

e?. ��f?:«VX\NBÁb�R8ˆXŠ525-cV8fMŠ5254´9L.1K6:N2Ye;:<7>=?4u9�V8\zŠMV87>f�RX7™P•.1\<.3\<f?.37™-/.1ˆ?q

9

:<f?ecR²f?.1- f>=?\N\«R

:<-/9?=?\N01=?4^E™0€R[G^254u9�.3K6:N2Ye?:N7>=?4 9�V8\zŠMV87­‰M-/:<f?e™R„b�R8ˆ8Š825-®VXf>Š8254u-/”Ye?28f{e?. ��f;:«V8\zB 9L.`_

K6:N2Ye;:<7>=?4²9�V8\zŠMV87†R}7X25-c9;\<.`’ 4^x<7828f&R�f?]X@5.17M@8C†9?V8\NŠ5R8b?254^460€RX\k.1ˆXŠ>_¨.1ˆ8Š†d?=;K•G6V8f?03”?‰

P•KDRX7>BDV8\<4^01.3K��ª78I39?01COe?-/I1fMŠ>B„b?2503f�R87�\NI3B6K6.8‰?R8-c:NfMBZR80 R‡—;q nYqÁV8d?KDVXf(\<VXBDb?RXBD”?q

����� ��
 � 
��%
����������0�	���:����
��! #"$�����.� �.� ��
��:� 
����!
/�0
/12"$ ������ 476

,¢01RTG^254u.3@825\<E;a1:<”84 259L.1KDVHBD25K^f�R87²P•.1\<xNK6b�RHBD”–.3ˆ8Š™28\NŠMRXf{:<fMBD.3ˆ5KDV8\
•

¤

25=?K^:<.3KW…JK6.19;K6.103.1fY_

BWVXa1:<”TG6R™:<41‰?R8-c:
R‡7>I346C5d?d;:µ4^0€V8-/xNBDV84DRX:<f?7>b?250§.3\<.3f?ˆ5.1e;b?.3B6.3BD\N.1f
¸

�

½

I

P��

¿uÀ

U�

?

	




Ë

Í

���

���

�

È

� �

�

�

�

�

À

U

?

	

Ä

ÓOÑ

Ë
Í

�

��� �

�




Î

Å

�

�

Í

�

�

Ø 	 	

Õ

•S—;q›ŸMo5…

l ���



0.40 0.2 0.6 1.00.8
Re(x)

�0.6

�0.4

�0.2

0.0

0.2

0.4

0.6

Im(x)

—;q›n;qLV8d?KDRY¸k,–0 .1K^.1e?.`BD:µI14–R/01RTG^254–9L.1K^:<2Oe?:<7>=?4Z9�VX\NŠMVX7L‰ �

À

U�P

?‡9�VX\NŠMRXb?25464^01K6R;qÖ,

f?I1ˆXŠY03.3B6.17cR80•.3K6.3e?.3B6:L9L.1K^:<2Oe?:<7>=?4Á9�VX\NŠMVX7XRHBJG^.3\<]5\N:<7­‰MR²9?]8B^B°ŠY]87cRX0¥01RTG^254 9�V8\NŠ5V87HRXB��

R±f�R8ˆ8Š}4601:N-™d?”5\N=?-/257ªR80{.1ˆXŠ|b?254^4601E;4DV8ˆ5E†9�V8\zŠMV87HRXB´G^.1\<]8\<:<7­‰�7O:N4„4603:<-™d;”5\<=?-/257(R

78.`B6BDC/b?254^4603E?4DV8ˆ8E�R87HRXB€q

suf?f?.17±4^.1ˆ5xzBD4^I1ˆ5I`@5.1\µR80 �­_°:<7cb�RXB^@8VXf>Š�f>Š825-cR;¸

	µK

� ¼

À

U

½

?

	

¿

¼

Ä

ÓOÑ

¼

Ó

I

¼

Ë
Í

�

�

�

�

Ê

!��

�

Å

�

!




Î

�

Ê

!��

�

Å

!��

Ø

!

�

�

Í

�

�

Ø

!

	 	

P

•r—Yq Ÿ5—5…

-c.3\NŠ8.3B¥VXB6x<K^@XR;¸

	µK

�k¼

À

U

½

?

	

¿

¼

Ä

ÓOÑ

¼

Ä

Ó �

¼

�

½ �­¿

Ë

Í

�

�

�

�

Ê

!��

�

Å

�

!




Î

�

Ê

!��

�

Å

!

�

!

P

•r—Yq ŸMš8…

R8b?25\

�

½ �­¿´À��|½

I

¿

�

�|½ �­¿

R

�

RXa125d?:Ž_°-cVXBDK^:z’Y28BJG^.1\N]5\<:rq

¤

.1\Nb�R84603f�V8\z@8RY‰;b?25ˆXŠ

U

½

?

	

¿

¼

Ä

ÓOÑ

¼

Ë1Î

�

Ê

!��

�

Å

!

�

!

À

¼

��

 

�


Y½ �

�

¿

P

•r—Yq Ÿ5Ÿ5…

R(•

�

Õ

�

�

…k7>:NP•.°G^.103I14^B–R80²R8\<V8d?d?: .1\<.3ˆMV8f?4wP•28K6-cV8d�R™x<K^b�RXB•G^=?7­¸

	AK

�
¼

À

Ä

Ó �

¼

�

½ �L¿

Ë

�

�

�

�

¼

��

 

�


Y½ �

�

¿ÁÀ

Ë

�

�

�

�

�

½ �L¿

Â

Â

Â

�

!

 

A

P

•r—Yq Ÿ5n5…

R8b?25\ �+RcœQR89;\«R8a3.`_°289�.3KDVXB625K1¸

�

À




Ô




�

Ô

�

K




Ô




�

Ô

Ô

K

ÕzÕNÕ

K




Ô




Ô

¼

Õ

•r—Yq n��5…

l ���



����� � ��� 
 "*�!6���
�� ���!( �.��6 &����$�!
�&���������1�6�& "*�!6���
�� ���!( �.�� 5476

, •

�

Õ

�

�

…k0€RTG^4^01I1\N.14^46I1ˆ®9�R8KDRX-cI`BD.1KÖ4^01.3K6:<fMB6:5	žR€ŠO\<25KÙ_°7>:NP•.°GUBDI346I3BÖ@O:N0146ˆ5V8\•G^=?7­¸

	AK

�k¼

À

�

�

�

 

A

½

	AK

�k¼

¿

�




Ô �

P

•S—;q›n;lT…

½

	AK

�k¼

¿

�

À

U

?

�

�

�

� 


�

½ �L¿HÂ

Â

Â

Â

�

!

 

A

Õ

•S—;q›n��5…

�–RvK6I34601\N.3B6.146.3f 7>:<xNK•G^=?7•R�P•.1fMBD:².3ˆ8Š5.3f?\<.`BDdL.1f 4^01.1K^.19?\NC•œQR89?\<R8a1.“_°259L.1K6VXBD25K

�

_°:N7

b�RXB^@XV8fMŠMVXB1¸

�

�

À

�

��

�

������� �

�

Ê

 

A

� 


�

�




ÕzÕNÕ

�

¼







Ô

�

�




�

Ô

�

�

�

ÕzÕzÕ




Ô

�

Ê




�

Ô

�

Ê

¼




�

�

�

Ê

� �

�

�

�

P

•S—;q›n��M…

R8b?28\




�

�kR8�§K^25f?.1aW7X.1KÙ_°e?.3\NBWVHB–G^.1\<]8\<:©q|,•0ªR8\«VXd?d?:´-™=?\NB6:<e?:N-c.3f?01:N”54 K6.103:<e?=;=?- P•25KÙ_

-™=?\<R;‰€-/.1\zŠ5.3B´gjik2OaWb?f?.3K1‰

9

R8KUBD:Nf†l€n8˜MŸHpŽ_°d;”5\X@8.3B6B6‹?f?7­‰8f?R8ˆ8Š„b?R84603fO=;f?7>KDRZ\<.14^0¥•

�

Õ��

�M…

VXBDR8\«R87>xzBWV846V8f�V8\r¸




¼

�




�����




¼

�

� ½

=

¿


 =

¼

�

�

ÕzÕNÕ


�=

¼

�

Å

À

�

�




ÕzÕNÕ

�

Å




½

?

	

�

¿

Å

�

�

�

ÕNÕzÕ

�

�

�

� ½

�

¿^Ó

�

�

ÕzÕNÕ

Ó

�

Å

½

�

�

N@=

�

¿

¼

�




�

ÕzÕNÕ

½

�

Å

N@=

Å

¿

¼

�




�

Õ

•S—;q›n8˜>…

su03B¥dL.1x<KU@XRª•

�

Õ��

�M…¨_°d�R{I14F•

�

Õ �

?5…°_¨d�.²R80²RX\«V8d?d;:
7>:NP•.ÙG^.301I34^B¥7HR89OG^=?7­¸

½

	µK

�
¼

¿

�

À

U

½

?

	

�

¿

¼

?

�

�

��

�

������� �

�

Ê

 

A

½

?

�

�

¿




�

�




ÕzÕzÕ

½

?

�

¼M¿^¿




�

¼




�




�

�

�

Ê

�
�

�

�

�

�

�

�

ÕNÕzÕ

�

�

Ê

�

½ �L¿^Ó �

�

ÕzÕzÕ

Ó �?¼

�

Ô

�

�




�

�

ÕzÕNÕ

�

Ô

�

Ê




�

¼

Õ

•S—;q›nMo5…

,¢7X25fMBDE?K^257{R

�

�

À S

9�25fMB6257F7>]5K^‹?\;P•=;B6f�R87­q �•R–@Y:N464^0€RXB6KDR8f?4^03P•25K^-®VX\•G^=?7 R80Ö:Nf;BD.3ˆX_

KDVX\<257HRXB•R80F.1K6.3e?.3B6:LI

�

@XV8\NB62501”57±4^01.3K6:<fMB6:ž:<fMB6.1ˆ5K6V8\<257>7HV;‰LR87>7828K„R®7X25fMBDE?K^257�xNˆ8Š(R80

.1K^.1e?.`BD: •rR(•

�

Õ

U

S

…kI14m•

�

Õ

U�U

…k.3ˆ8Š5.3f?\<.`BD.37ªV8\NBDR8\ e?. ��f?:<V8\NBW…k9�.3K6:<2Oe?:N7O=;4w9�V8\zŠMV87�7>]5K^‹?\

P•25ˆ5f?R87(P•=YBDf?:r‰ b?:N4601.3f|.103.17|R�9�VX\NŠMVX7(B6.1\•G^.346xzBD:<7ªR

�

�

À S

P•.1\NB6I3B6.1\<.378.`B€q œJ.3@5.301.`BDI`_

46‹;f?7>d�.3f¦R®BD2[@XV8d?d;:«R87>d�R8f†R80‡RX4601:N-c9YBD28B6:<7>=?4‡••f�R8ˆ8Š

�

…–b�RXBDV8K6.346.3B6.3B²@O:<0346ˆMV8\ G^=?7­q

, •

�

Õ��

�

…°_¨d�.3f®4^01.1K^.19?\NC{]5464^01.3ˆ501I346.17X.3B•:<fMBD.3ˆ5KDVX\<257>7HR8\�P•25ˆ€G^=?7{b?.1\zŠ5.`B6BD.346xzBD.1f;:©‰;-cRTG^e

R80•:<fMBD.3ˆ5KDV8\<V846287XRHBwRmfMŠ8.1K6.3ˆ59L25fMBZ-c”5e;4601.3K6K^.1\ P•25ˆ€G^=?7‡.1\z@OI1ˆ5.301f?:rqusu\<46C{\NI19?I3467>I1fMB¥R

PSR87MBD28K6:«VX\<:<4^257HRXBkRcƒ>BD:<K^\<:Nf?ˆX_¨P•28K6-™=?\<V€@8RX\Qgj,•d?KDR8-/2 
Z:NB608‰­ƒOB6.1ˆ5=;f l[n5š��TpJ7>]503.1\NxNBSG^‹;7L¸

½

?

�

Å

¿




�

Å


��

�

Ô

�

�

 

�

Ô

�

�

�

�

	

�

Å

�

�

�

 

�

�

�

�

?

	

�

Å

À

?

Ô

�

�




� �¨Ô

�

�

�

Å

ËXÍ

�

�

À

?

� �¨Ô

Ë

Ô

�

���

Ô

	

�

�




�

�

���

�

�

Í

�

�

Õ

•S—;q›n5—M…

l �8˜



¤

.1\<b?R84603f�V8\N@XR&-/I1ˆvRve;.1\NBDRH_¨P•‹;ˆ5ˆ8@OI1fMŠ•.3ˆ8Št:<fMBD.3ˆ5KDVX\„K6.39?K6.301.1fMBDV8a1:N”`G6VXB€‰²R •

�

Õ �

�

…

.1ˆ8Š8.1f?\N.3B•R‡7O]X@5.3B678.301C®P•25K^-®VHBÖ]5\NB6:©¸

½

	µK

�k¼

¿

�

�

?

Ê

�

Í

�

½

?

	

�

¿

¼

?

	

�

��

�

������� �

�

Ê

 

A

Ä

Ó

�

�

�

�

ÕNÕzÕ

�

�

Ê

Ó

I

�

ÕzÕzÕ

Ó

I

¼

���

���

�

�

�

½

�

N

¼

�

Å

 

�

�

Å

¿

K

½

?

#

�

? N

U

¿

¼

�

Å

 

�

�

Å

K

¼

�

Å

 

�

�

Å

#

�

�

Å

K

¼

�

Å

 

�

#

�
½

I

Å

N

� ½

I

Å

Í

�

¿^¿1½

?

�

Å

K

U

¿��

Õ

•r—Yq nMš8…

,–0

�

Å

À

�

�

�

EHG„@XV8\NB62501”57>7HR8\uRX0‡R84603:<-/9;BD28B6:<7>=?4/••f�R8ˆ8Š

�

…„b�RXBWVXK6.14^.3B6d�.3f¦R80

�

Å

_°7

4603.1K6:NfMBD:J]54^4601.3ˆ501I346.378.3B

�

Å

_¨4603.1K6:NfMBD:
:Nf>B6.1ˆ5K6V8\<287O7HR8\�7>]501.3\<xNB^@5.X¸

½

	AK

�

¼

¿

�

�

?

Ê

�

Í

�

�

¼

½

?

	

�

¿

¼

?

	

Ä

�

A

Ó

�

�

ÕzÕNÕ

Ä

�

A

Ó

�

¼

Ä

Ó

�

�

�

�

ÕzÕNÕ

�

�

Ê

Ó

I

�

ÕNÕzÕ

Ó

I

¼

���

���

�

�

�

½

�

N

�

¼

�

Å

 

�

�

Å

¿

K

�

½

?

#

�

? N

U

¿

¼

�

Å

 

�

�

Å

K

�

¼

�

Å

 

�

�

Å

#

�
½

�

�

Å

¿

K

¼

�

Å

 

�

#

�J½

I

Å

N

� ½

I

Å

Í

�

¿6¿3½

?

�

�

Å

K

U

¿

�

Õ

•r—Yq n5Ÿ5…

,–0

�

Å

_°7�4603.1K6:NfMBD:u:<fMB6.1ˆ5K6V8\<257HRXB„R�fMŠ5.1K^.1ˆ59L25fMBF-c”5e;4601.3K6K^.1\ @OI1ˆ5.30103‹?7|.1\r‰J-c.3\NŠOf?.17

.1K^.1e?-/I1fMŠ5.X¸

½

	AK

� ¼

¿

�

�

?

Í

�




Ê

�

½

?

	

¿

Ê

�

�

¼

?

	

Ä

Ó

�

�

�

�

ÕNÕzÕ

�

�

Ê

Ó

I

�

ÕzÕNÕ

Ó

I

¼

Ë

Î

#

½

�




Ê

�

¿

Í

 

É

�

�

�

Õ

•r—Yq n5n5…

�§]8@5.`BD78.301Cc\<I19;I1467>I3f>B–R

�

@XV8\zBD2503”{4601.3K6:Nf>B6:J:<fMBD.3ˆ5KDVX\<f�V8\�:<4ZR8\N7HR8\<-cR80103=?7cR‡fMŠ8.1K6.3ˆX_

9�28f>B¥7>]503.1\<xzBDI34^B€‰;-c.3\NŠ±R

½

	AK

�k¼

¿

�

�

�

Ê �

�

�

?

Ô
�




�

�M½

?

	

¿

Ê
�

�

�

�

¼




�

½

?

�

¿




�



Ä

Ó

I

¼

Ë

Í

½

�




Ê

�

¿

��

�

�  

	

•r—;qzl ���5…

P•25K6-m=?\«VXB•.1K^.1e?-/I1fMŠ8.101:rq²,–0™=;B625\<4^”�\<I39?I143‰JR8-/:Q-cI3ˆ�b�VXB6KDRc@XR8f
‰
R80 I

Å

_¨7ª4601.3K6:Nf>B6:

7825fMB6E?K6:Nf>B6.1ˆ5K6V8\<287c.3\N@OI1ˆ503I14^.8q´, 4603257828B^BZ-c”8e?25f±e?.`P•25K6-cV8\•G^=;7cR™7X25fMBDE?K^257HRXB€‰;-cxNˆ

l �Mo



R80ª:<fMB6.1ˆ5K6V8\«V84^:ÖE;B6@825f�R8\<R87&VXBcf?.3- b�R8\«RXe?f�R87&R†fMŠ5.1K^.1ˆ59L25fMBD287825f•R†\<.3ˆ5f�R8ˆ8Š825d?d

.14^I14��}7828f>B6E?K6287±-c.3f>B6I1f
qÁ,•fMŠ5.3K6.3ˆ59�28f>B6257HRXB–R‡7>]8@8.3B678.103C�.1ˆXŠ5.1f;\<.3B•e?. ��f?:«VX\•G6R;¸

U

�

�

I �

�

N

� ½

I �

�

Í

�

¿

N

½

I �

�




�

N

� ½

I �

�

¿^¿��

�

½

I �

�

¿

	

ÀTS

Õ

•r—YqNl �YlT…

�–RF]5464^01.1b?R84625f;\<xNB•G^=?7cR80‡•

�

Õ

U

S

U

…ÁI34ZR±•

�

Õ

�

U

…´.1ˆXŠ5.1f;\<.3B6.17X.3B€‰?@O:N\«V8ˆ528464DV²@XV8\<:N7L‰>b?28ˆ8Š

-/:<f?e?.3f™fMŠ5.3K6.1ˆ89�25fMB´.1ˆXŠYdL.1f/R–K^.1f?e;4601.3K6‹?f;7{.1ˆ8ŠF0€RTG^284u9�.3K6:<2Oe?:N7O=;4ž9�V8\zŠMVTG6R•:<41qA,–0

:<fMB6.1ˆ5K6V8\«V84^:;7X25fMBDE?K^257™.1K^.1e?.`BD:N\<.1ˆ R§f>=?\<\<R–:<-/9?=?\N01=?4^E‡9�V8\NŠ5V87m7>]5K^‹?\?P•=;B628B6BDR87­‰M.101I3K^B

.103.17X.3B‡R(9�V8\NŠ5V87HRXBFf?.1-�78.3\<\Á-/254^BF-c:NfMBFfMŠ8.1K6.3ˆ59L25fMBD257HRXB �?ˆ8Š5.3\<.1-md�.‡@5.3f?f?:©qª,

fMŠ5.3K6.1ˆ89�25fMB•7>]501.3\<xNB6I14^f?I1\
P•.3\<d?=?7>7HR8f?”‡-cV8462Oe?:N7ce?.3K6:z@8VX\NBÖ-cVXBDK^:z’�¸

N

�

�

K

�

?

�

U

�

�

Ô

�

P

•r—YqNl ���5…

R8b?28\

�

Ô

� R80 � -cV8462Oe?:<7ce?.1K^:N@XV8\zBSG6VXBQG^.1\<]8\<:©¸

½ �

Ô

�

¿

Î

�

À




Ô

�


�I

Î


�I

�

Õ

•r—YqNl ���M…

su0103.1\ R�-cV8462Oe?:<7}e?.1K^:N@XV8\NB²-cVXB6K6:z’Y4^0€R8\Á\<.`B6B²@528\<f�R(e?25\<ˆ8=?f?7­‰Ab?R�K6]8ˆ8BD]5f R¦•

�

Õ

�

�

…

7>:NP•.°G^.101I34^BQ9?K^”5d�V8\zBD=?7¥@525\Nf�RwfMŠ5.3K6.1ˆ89�25fMBµ-/”Ye?4^01.3K6K6.3\MVXBDR8\«R87>xzBWR8f?:rq
,h•

�

Õ

U

S�S

…L.3ˆ8Š5.3fY_

\<.`BDdL.1f(-c284^B•VXBWRX\«R87>xNB•G^=?7cRc9?K^.3PSR87MBD28K^B•R®ƒ>BD:<K^\<:Nf?ˆX_¨P•28K6-™=?\<R 4^.1ˆ5xzBD4^I1ˆ5I`@5.1\r‰�I34•xNˆ8ŠªR

fMŠ5.3K6.1ˆ89�25fMB•:<fMBD.3ˆ5KDVX\«V84k@8I1ˆ5.3K6e?-/I1fMŠ8I1K6.mR

½

	AK

�k¼

¿

�

�

�

�

�

�

�

�

Ê �

�

�

?

	

�

�

½

�

K

�

Ô

¿

�

�

K

¼

Ô �

Ê

�

�

Í

�

�

� e?.`B

�

Ô

�
�

•r—YqNl �X˜>…

7>:NP•.°G^.101I34^B�fMŠ5.1K·G^‹?7­qÃ,•0��

À

U

.14^.3BDdL.1f .10|@O:<464^0€R5RXeHG6R�RX0 —Yq›˜?qR�&R8\NP•.°G^.103.3BDdL.1f

\<.`@5.301.3B6.3B^B{•

�

Õ

� �

… 7>I19?\N.3B6‹?f?78.`B€q

,–0F:<-/I1fMB¥-c.3ˆ5:<4^-c.3K^B

�

Ô

�
-cVXBDK^:z’�I14„R/0€RTG^284–9L.1K6:N2Ye;:<7>=?4Z9�V8\zŠMV87ª4^BDR8d?:N\<:NBDV846:

-cVXBDK^:z’;R¦7>]501]8B^B}4^0125K^254ª]5464^01.`P•‹?ˆ5ˆ5I34�@XR8f
qÃsÁ0†=;B6”5d?d?:²R�7>]8@5.`BD78.301C¢P•25K^-®VXd�R8f

R8e?b?RXBD”‡-/.1ˆ?¸

�

À

�

�

�

�

Ô

�

�

�

ÕNÕzÕ

�

�

¼

P

•r—YqNl �5o5…

�

Å

À

�

�

�

½

I

Å

¿

N

�

�

�

�

�

�

Ø

�

	 	

�

�

� �

½

I

Å

¿

�

�

�

�

Ø

�

	

N

�

�

�

�

�

�

Ø

�

	 	

�

�

� �

½

I

Å

¿

�

�

�

�

Ø

�

	

�

Õ

•r—YqNl �8—M…

,–-/:<fMB R80Öe?:<K^.17MBÁ4601V8-/xNBWVX464DRX\;dL.1\«VHBDb�RXB6”?‰

�

Ô

�
R„4^BDR8d?:N\<:NBDV846:O-cVXBDK^:z’Y4601R8\?R80ZRX\«V8d?d;:

-/”5e?25f�P•.°G^.101b;.3BDCc7>:u¸

e?.`B

�

Ô

�
�

À

e?.`B

½

�

� N

U

¿

Õ

•r—YqNl �5š5…

l �5—



0 10 20 30
N

0.7

0.8

0.9

1

1.1

1.2

1.3
ratio n=2

n=1

—;qzl �;q�V8d?KDRY¸¥,

½

	µK

�

Ô

¿

�

_¨K6.mRy•

�

Õ

U

S

�

…¨_°dLC5\J7HR89L28B6B–.1K6.3e?-/I1fMŠŒI34§R®f>=?-/.1K6:N7>=?4„:<fO_

BD.3ˆ5KDV8\<V846dL”5\�7XRX9�28B^BZ.1K^.1e?-/I1fMŠ(R8K6V8fMŠMR;q

su03B•R}•

�

Õ

U

S

�

…¨_°dL.„b?.1\zŠ5.`B6BD.346xzB6@5.FR

½

	AK

�k¼

¿

�

�

�

Ê �

�

�

?

	

�

½

�

K

�

Ô

¿

�

�

K

¼

Ô �

Ê

�

�

�

�

$

�

Ë

Í

�

��

�

 ��

�

e?.3B

½

U

N

�

�

¿

•r—;qzl �5Ÿ5…

7>:NP•.ÙG^.301I34^BF7XRX9OG^=?7­‰µR8b?25\ÁR80{]8464603.1ˆ503I14mR801257X25f R(01RTG^254²9�.3K6:N2Ye?:N7>=?4„9�V8\zŠMV87X25fyP•=;B

@OI1ˆ5:Nˆ?‰?-/.1\NŠ8.17>f?.37±f?.1-+f>=?\N\«R™RX0 :N-c9;=?\<03=?4DR;q sÁ0 R{7>:NP•.°G^.101I34ÖBD.1\ G^.14^.1f�R8f�R8\N”5ˆ™.1ˆXŠ

BDK6R8a1.§P•25K^-™=?\«V€@XR8\rq

�„I1ˆ8.101.`BD‹?\ÁK6VXBDI3K6‹?f?7}.1K6.3e?-/I1fMŠ5.3:<f?7Œf>=?-/.1K^:<7>=?4².1\N\<.3f?C5K603I14^I1K6.Xq™,

�

Õ

�

Õ

U

R8\NP•.“_

G^.103.3BDdL.1fª7>:NP•.°G^\<.34603B6.3B^BD‹?f?7c.1ˆ8Šc7828f>B6E?K6:NfMBD.1ˆ8KDV8\
-/”Oe?4603.1K^BwR80„259L.1K6VXBD28KwfMŠ525-cV8f�R87

7>:<4601V8-/xNBWVX4DV8K6R;‰ I34 -/.1ˆ8-™=;BWRHB6BD=;7L‰Jb;25ˆ8Š|RX010€RX\LG^”5\ .3ˆ8Š5.301:<7�P•25K6-™=;\«V8f?7 �

À

U

_¨K6.Xq

9

254UBmBD2[@XV8d?d;\<I19M@8.8‰ f>=?-/.1K^:<7>=?4DRXf¶P•25ˆ€G^=?7|-c.3ˆ5b�RXBDV8K62801f?:´R80

�

Ô

fMŠ528-®V8f?R87|-®RT_

ˆMR84wK^.1f?e �±7825K^K6.17Xa1:N”5:NB1qu, •

�

Õ �

�

…´.1ˆXŠ5.1f;\<.3B6d�C8\ :<f;e?=?\<=;f?7‡7O:�25\NŠ/-/”Ye;25f
‰Ob?25ˆ8Š®R

�

4603.1K6:NfMBD:J:<fMB6.1ˆ5K6V8\<257HRXBk@Y:N464^0€RXB6KDR8f?4^03P•25K^-®VX\•G^=?7 I}4^01.1K^:<fMBD:Q:Nf>B6.1ˆ5K6V8\<287O7HV;¸

½

	µK

�k¼

¿

�

À

U

½

?

	

�

¿

¼

?

�

�

��

�

������� �

�

Ê

 

A

½

?

�

�

¿




�

�




ÕzÕNÕ

½

?

�

¼5¿6¿




�

¼




�




�

�

�

Ê

�
�

�

�

�

�

�

�

ÕzÕzÕ

�

�

Ê

Ó

I

�

ÕNÕzÕ

Ó

I

¼

½

I

�

N

� ½

I

¼M¿^¿

Ô

�

�




�

ÕNÕzÕ

½

I

¼

N

� ½

I

¼

Í

�

¿^¿

Ô

�

Ê




�

Õ

•r—;qzl �5n5…

l �Mš



,$•

�

Õ �

�

…´.3ˆ8Š5.3f?\<.`BDf?I3\JRm7828f>B6E?K6287�R

�

�

À S

9�28f>B6257/7O]8K6‹?\LP•=;BD28B^BWR87­‰Y.101I3K^BZRmP•.3fMBD:

7>:NP•.°G^.101I346dL.1f†R�7828f>B6E?K6287ŒR�K6.3f?e?4^01.1K².3K6.1e;.3BD:r‰JRy•

�

Õ

U

S

…¥I14/•

�

Õ

U�U

…•VX\NBWRX\Ae?. ��f?:<V8\NB1‰

9L.1K6:N2Ye;:<7>=?4Z9�V8\zŠMV8:Q7>]5K6‹;\QP•=YBDf�R87­q¥su01.378.3B§Rc7828f>B6E?K6:NfMBD.1ˆ8KDV8\N257HRXBZ@YI3ˆ5.10`BD‹?7(.1\Qf>=Y_

-/.1K6:N7>=?4DR8f qž,¢—YqNl �YqžV8d;KDR§R

½

	AK

�

Ô

¿

�

_°K^.wR‡•

�

Õ

U

S

�

…J:<\<\N.3B^@5. R80w:<-/I1fMBµ@XV80125\zBž.3\•G6V8K6V84

R8\<R89OG6V8f±7HR89L28B6BZ.3K6.3e?-cI3fMŠ5.17(R8K6V8fMŠMVXB¥-™=YBWRXB•G6R;‰?R80

�

P•‹?ˆ5ˆX@5I1fMŠ8I1dL.1f
q

���������	��

�
�

	

�����

sud?dL.1f�R|P•.°G^.103.3BDdL.1fv.1ˆXŠYe;:<-/.1f?03:<”54{01RTG^254‡\<.37OI39�.301I346.17

�

.`@525\NE?a1:N”54{259L.1KDVHBD25K6VH_

f�R87ª01RTG^7825K^K6.378a1:N”5:NB–@Y:N014^ˆMV8\NB6=?7­q•,•0™259L.1K6VXBD25K•-®VHBDK6:Ž’ªK6.39?K6.301.3f>BDV8a1:N”HG6V8f�RX7�4^.1ˆ5xzB^_

46I3ˆ5I3@8.1\>fMŠ525\Na€R8e;K6.1f;e �F9L.1KUBD=?K^d�RXB6xN@„7X25K6K^.17Xa1:<”87XRHBA4^0€V8-/xNB628B6B6=?f?7¥7>:M-c:Nf?e²RÖ4601]87OI346:

KDVHBWV8b?2808‰ -/:<f;e 	µK

�

¼

_°b?.308q �§:NP•.°G^\<.14^03B6.3B6B6‹?f?7(.1ˆ8Š�K6.301:Ne?=?=?-Ì4601V8-cxzBWV84^25f|R8\<R89?=?\N”

-/”Ye?4^01.3K^B€‰u-/.1\zŠOf?.17†46.3ˆ5xNB646I1ˆ8I3@5.3\ZR87HV8K{RŒb?.`B6@8.1f?.3e�K^.1f?e ��7X25K6K^.178a3:<”57HRXB‡:N4m-/.1ˆ

\<.3b?.3B®b�RXBDV8K62503f?: 	AK

�

_°b?.308q

9

.1ˆMR8eYBD=?f?7�.1ˆ8Š�7>]501.3\<xzBDC P•28K6-™=?\<VXB/:<4 	AK

�

-®R8ˆ5R84

K6.3f?e �y7828K6K6.378a3:<”5:Nf�R87�R84603:<-/9;BD28B6:<7>=?4¥@Y:N46.3\<78.3e?I14^I1K^.8‰µ-c.3\NŠ™G^”5\ž.3ˆ8Š5.301:N7|R80™.3ˆ50€R87MB

.1K^.1e?-/I1fMŠ8.17>78.3\©q sÁ0`B‡R�P•25K^-™=?\<VXB™RX01=;BDV8f&V8\zBWR8\<V8f?254^xNBD2XB6BD=;7 	AK

�

¼

.146.`BDI3K6.ª:<43‰ I14

-/.1ˆ5-™=YBWRXB^BD=?7­‰wb?28ˆ8ŠvR80ŒRX4601:N-c9YBD28B6:<7>=?4{BWR8KUBD25-cV8fMŠOd�R8f#R 0€R[G^7825K^K6.17Xa1:N”57HRXB�.3ˆ8Š

25\zŠMR8fª7>:NP•.°G^.101I3464^.1\Q\<.3b?.3B¥7>]501.3\<xzBD.1f;:©‰;-/.1\zŠ±R8f?R8\<”5ˆm.1ˆ8Š±B6KDR8a3.„P•25K6-™=;\«V€@XR8\©q

l �5Ÿ



�

���

����������%

� �

"•�����

�

���
�±�����

�

��� ��� �
���•%(���

, 7>\«RX464603:<7>=?4�-c.3aWb�R8f?:N7XVXd�R8fhd�.`@5.103.3B6.3B6B�•Ùl5qj˜5˜>…�469L.17MBDK6V8\<e;.3BD.3K6-/:<f�VXf?4�.3ˆ50€RX7>B1‰

-cxNˆ&R¦4603.1-/:<7>\«RX464603:<7>=?4y•Ùl5q š5o5…c4^.19?7MBDK6V8\<e;.3BD.3K6-/:<f�VXf?4^BªR¦fMŠ8.1K6.3ˆ59L25fMB�7X]501.3\<xzBDI14Ù_

46.3\­@8.103.3B6B6‹?7‡\<.¥R²7>@XR8fMB6=?-c-/.1aWb?R8f?:<7HV8dL”5\r‰5I14´.1f?f;.17{-/.1ˆ8P•.3\<.1\NCY.3f‡R80Zf?.1- .3ˆ50€RX7>B1q

su01I1KUBAR803BJ@XV8K·G^=?7­‰Xb?28ˆ8Š§RÖdL.1\<C8\<. 4^0€V8K^-®R80`BWRXB628B6B
.1f?.3K6ˆ5:<R84603:<fMBD.37–@XR8ˆ8Š„K^.10325f�R8f?a3:«V87

.1\zBDI1K^f?.17vR†9�25fMB6254®7M@XR8fMBD=?-/-/.1aWb�R8f;:<7HR8:Z-c.3ˆ8P•.1\N.1\NC5:<7MBDC8\©qv,–03B®ˆ525f?e;25\<b�RHBDf�V8f;7L‰

b?25ˆ8Šm.10Z9?=?4^03BDV8f®RXd?d�”8\?.1K^.1e
‰>b?25ˆXŠ‡R �

�

@8.101.`BDC K6.3f?eHG^I1dL.1f/I1KU@5I3f>Š8.14kP•28K6-™=?\<R–f?.3-

BD=?eTG6R•K6.39?K62Oe?=?7HV8\Nf?:OR801287XRHB R¥7>@XR8fMB6=?-•G^.3\<.3f?46I3ˆ5.17X.3BL:§-c:Nf>Bµ9LI1\Ne�V8=?\OR•e;:N¯�KDR87Xa1:<”XB

:„R8-c.3\NŠ8.17��

�

-cR8ˆMR846R8d?d§K6.3f?eHG^.3:<b?.30u7XRX9�a34625\N”Ye?f?R87­qA,•0125f>d�R8fFRwb?.3\NŠO01.`BAf;.1- :N\NŠ5.3f

.1ˆ8ŠO4^01.1K��
q}, 4603.1-/:<7>\«R84^4603:<7>=?4me;.3BD.3K6-/:<f�VXf?4FˆXŠMR87X25K6\<RXBD:uP•.1\Nb�R84^01f�V8\<V84DRX7825K =?ˆ8Š5RH_

f?:<4 V8\zBWR8\<V8d�R8fya34DR87Œ@8I1ˆ5.34™4601V8-™E†9�.3K6:<2Oe?:N7O=;4 9?V8\NŠ5VXB b�R84603f�V8\Nb�RXBD=;f?7ŒP•.1\r‰µP•25fMB6254

b?25ˆ8Š/R®•Ul5q š5o5… 7>:<4^0€V8-/xNBDV84DVXKDR²RF9�VX\NŠMVX7{b?25464^0€V€@XR8\L78.1\N\<C ˆ8Š528K64DRX4DV8ˆ5ˆ5R8\­7825fM@5.3K6ˆMVX\<”

-c”Oe?4^01.1K V8\N\•G^25f{K^.1f?e?.3\<7X.101I346K^.8q;�•25f?7>K^I3BWRXf
‰?R80F•Ùl5q šXnM… 7O=;-c-™=;\«V8f?4Á4^25K^P•.°GUBDI14´BWR8ˆH_

G6R8:<f?R87�7X.1\N\§ˆ8Š525K^4DR8fh7828f>@8.1K^ˆMV8\<f;:<=?7­q

9

:Nf>B(R�dL.3@5.301.`BDC5dL.1f -®V8K®=;BWR8\zBD=?f;7#KDVY‰

-cxNˆ‡R80/•Ul8q›˜5˜M…k7O\<R8464^01:N7O=;4¥4^9�.37MBDKDVX\<e?.`BD.1K^-c:Nf�V8f?4 •Ùl5qj˜M—M…k7>=?-/-™=?\«VXf?4w7>:NP•.°GUBDI14^I1f?.37

.1ˆ8ŠO‹;B^BDb�RHBD”5:¥4603=?9�.3KU_¨.`’Y9�28f?.1f?a3:«V8\N:<4Œ• �
�

Å

���

Ë

Í

�

Å��

P

� �

U

…‡-/”Oe?25f#7X25fM@5.3K6ˆMV8\Ž_

f�R87­‰LR8e?e?:Nˆ/R80c•Ul5q š8nM…w4603.1-/:<7>\«RX464603:<7>=?4Z7>=?-/-™=?\«VXf?46257®7825fM@5.3K6ˆ5.3f?a1:<VTG6VXB•a146R87ª.`’>_

9�28f?.1f?a3:«V8\N:<46R8f ˆXŠ525K^46f�R87�• �
�

Å

���

Ë

Í

�

Å

…�BWR8\<V8\NBDV87 gjsuaW7Ob?R8K6e;B1‰L•¥=?4^46dL.1K^ˆ}l[n5n��Tpr‰

gR� @O:zBWR8f?2[@O:
	X‰µ•¥254^.1f �M@O:<4UB®l€n5n��Hp´R±b�V8K^25-!e?:N46037|K6.1f;e?4603.1K .146.`BDI3f
q�,–0‡.“’;9L25f?.3fY_

a1:<V8\<:N4DR8f„I34µRZ4^01=?9L.1KÙ_°.“’;9L25f?.3f?a1:<V8\<:N4DR8f§7X25fM@5.3K6ˆMV8\N”•7>=?-/-™=?\<V8f?4^257•7X]503B6:M7>‹?\<]5f>d?4^I1ˆ

R808‰ub;25ˆ8Š -cxNˆ}RŒ4^01=?9L.1KÙ_°.`’Y9L25f?.3f?a1:<V8\<:N4m.14^.3B6d�.3f�RX0

� ½

=

¿{À

U

K

�

�

Å

 

�

�

Å

½

!

¿

=

Å

]5464^01.3ˆ5ˆ5.1\Le?. ��f?:«VX\NBuP•‹?ˆ5ˆX@5I1fMŠ/-/:<f?e?.3f/@8I1ˆ5.346= I1K^B6I17‡.14^.3B6I1f±R8d;460128\<E;B´7828f>@8.1K^ˆ5.1f?4

I14Fb?25\<28-c25KUPÙ‰QR8e?e?:Nˆ(R80c.“’Y9�25f;.1f?a3:«V8\N:<4DRXf 7X25fM@5.1K^ˆ5.1f;4™.14^.3BDdL.1f�RX0cRXd?460325\<E;BF7828fY_

@5.3K6ˆ5.3f?a1:<R}a146R87 .3ˆ8Š†@5I1ˆ8.14ª• � = �

�

Ë

�

…²7825fM@8.1K6ˆ8.1f?a3:«RŒ46=;ˆMV8K628f¦d�.3\<‹?\´V8\N\uP•.1f?f
‰žI14

� ½

=

¿

-/.1K^25-/25K^PÙq

, =

À

U

I1KUBDI17>f?.37­‰ RXb?25\ R}4601V8-cxzBWV84^257HRXB @5I1ˆ8.10103‹?7­‰ dL.1\N.c7X.1\N\k.14^f?:<.®R80±R8dO_

l �5n



460325\<EYBk7X25fM@5.1K^ˆ5.1f;a1:«R™BDR8K^B625-®VXf>Š5V8d�R;‰O-cV8467>‹?\N]5f>d�.3f�f�R8ˆ8Š/f?.3b?I10346I3ˆ5.17>78.3\Qf?I103‹?f?7

4603.1-™dL.8qÁ,•0§R8d?4^0125\NE;Bw7X25fM@5.1K^ˆ5.1f;a1:«R{b?:<V8fMŠMV8f?R87®ˆ8Š5R87828K6\«RHBD:L78][@5.`BD78.301-/I1fMŠ5I`B„.3ˆ8Š

9LI1\<e?V8f�4603.1-/\<I3\NBD.`BDb?.`BSG^‹?7­qusu\N.1ˆ5.3f?e?CO.1f±f�R8ˆXŠ|•

Ñ

�

Ñ

�

…´:Nf?e?.`’®.14^.3B6I1fªb?.1\zŠ5.`B6BD.346xzB^_

46‹;7 RX0c.“’;9L25f?.3f?a1:<V8\<:N4DR8f†7828f>@8.1K^ˆMV8\<”�7>=?-c-m=?\«V8f;46257HRXBFR84^01:<-/9;B628BD:N7O=;4 �

Å

½

!

¿��

�

A �

Å

½

!

¿

R8\<R871G^=?7>7HR8\©qžsÁ7>7X25K¥R™7O=;-c-™=;\«V8f?4^257/]5464^01.1ˆ8.FR™7X25fM@5.3K6ˆ5.3f?a1:<R‡BDR8K^B625-®VT_

fMŠ525f(dL.1\<‹;\

� ½

=

¿ÁÀ

U

K �

�

Å

 

�

�

Å

½

!

¿

=

Å

�

U

K

Å

	

�

Å

 

�

�

Å

½

!

¿

=

Å

K

�

A

½

=��

½

!

¿6¿

Å

	

U

N =��

½

!

¿

P

•©šYqzlT…

R801R80–R§P•‹?ˆ5ˆX@5I1fMŠOf?.37c9L”5\<=;4DR²\<.14^0–R 7825fM@8.1K6ˆ8.1f?a3:«Rmb�RHBWV8KÁ78]801.1\NI1dL.1f
qu,hˆ8Š5R87825K^\«RXB6:

4601V8-/xNBWVX46257c4625K6V8f}-/:<f?e;:<ˆ{R =

À

U

b?.1\zŠ5.3B^BD.346xNB6I14UB–7X.1\<\Q.3\N@5I3ˆ5.103f?:©q ,£9�”5\N=?4Zb?.1\zŠ5.

:<\zŠ5.3f?7825KÁf?.3- R =m4^x<7X25f
‰Ob�R8f?.3-$R 7X25-c9;\<.`’/.3f?.1K^ˆ5:«R²46xN7­‰ �

½

!

¿uÀ

U

�

=

À

U

.1ˆ8Š8.1fY_

\<.`B6B6.1\ -/.1ˆ5b?RXBWV8K^25012XB6B„b;.1\NŠ8.1:Nf \NI19ŒP•.1\rq™, ˆ8Š5R87825K^\«RXB6d�R8f†R�@5I3ˆ8BD.3\<.1f†4603=?-/-®V801V84

b?.3\NŠ5.`B6B–•©šOqNlT…¨_°.`BÁa14DRX7™.1ˆ8Š{R8e?28B^B

Ñ5»A×ÙØ

_°:<ˆ„@8I1ˆ5.30103‹?7­q �°\zŠ5.3f?7825K R§9�”8\<=?4ub?.3\NŠ8.3B6B´.3ˆ8Š

25\zŠMR8fªˆ5.325-c.`BDK^:«R8:�4625KÖ]54^4603.1ˆ5.`B–7HR89?=;f?7­¸

U

K

ÅUÆ;Ç°È

�

Å

 

�

�

Å

½

!

¿

=

Å

�

U

K

Å

	

�

Å

 

�

�

Å

½

!

¿

=

Å

K

�

A

½

=��

½

!

¿^¿

Å

	

½

U

N

½

=��

½

!

¿^¿

Å
Æ;Ç°È

Í

Å

	




�

¿

U

N@=��

½

!

¿

P

•©šYqR�5…

-/.1\NŠOf?.37 f;:<f?a34{9�”5\N=?4DR|R �

½

!

¿‡À

U

�

=|b?.3\NŠ5.3f
‰ R80125f>d�RXf�RŒ9L”5\N=?4™b?.3\NŠ5.`B6B‡f�RXˆ8Š

Ñ8»ž×ÙØ

.146.`BDI3f}K6.3f?e?7>xN@O‹?\J4^257 C3\<VXBD4^01”5\<R8ˆ5254BC™•Sb�RX-c:N4W… 03I1K6”8b?.1\zŠFG^.1\N.1fMBD7X.101:N7±R80

U

N

½

=��

½

!

¿6¿

Å^Æ;Ç¨È

Í

Å

	




�

� S

-/.1ˆ525\Ne�V846R8:<f�VX\5R �

Î

½

!

¿ÁÀ

Ë

Î

Ô
�

Î

�

�

Å
Æ;Ç¨È

Í

Å

	




�

	

�

=

P

�

À

U�P

?

P

ÕNÕzÕ

P

Ñ8»ž×ÙØ

N

Ñ

�

K

U

b?.1\zŠ5.17X.1f
q

,�7X25-c9;\<.`’�.3f?.1K^ˆ5:«R®4^x<7X25f

Ñ8»ž×ÙØ

f?][@5.3\<I14^I3@8.1\´R®b�R8-/:<4•01I3K6”57�R87>7>=?-™=?\<V8\<”Oe?f�R87(R

� �

½

!

¿

�

À

U

_°ˆ8Š8.1\J-/.1ˆ5b?RXBWV8K^25012XB6BÖˆ5]8K6dLI17�-/.1fMBDI3f
q

, b�V8K^25-~e?:N46037}.14^.3B6I1f†-c.3ˆ(:N4„\<.3b?.3B �?ˆ8Š5.3\<f?: .301.378.3BmR�b�R8-/:<4–01I1K^”57HRXB/gjsÁaW75_

b�R8K^e;B€‰••Z=?464^d�.3K6ˆhl[n5n��Hpr‰ gR� @O:zBWR8f?2[@O:
	X‰­•¥2846.1f��>@O:N4^B l[n5n��Tp©‰FgR� @O:zBWR8f?2[@O:
	X‰„•Z2546.3fY_

�M@O:<4^B1‰��´RXB6BDR€Š5‰�•Z=?ˆ5byl[n5n��Xp©‰Y-c.3\NŠ8.17±R{7828-c9?\N.`’�46x<7X25f(R80-�°-

Ñ��

N

U

@525f�RX\QR8\«RXB^B

R87>7>=?-™=?\<V8\<”Oe?f�RX7LqF,$b�R8-/:<4„03I1K6”87Œ-c.3ˆ8BWRX\«V8\<V84DR/=;BWV8f†:<fMB6.1f?03xN@Œ.3\<-/I1\N.3BD:A-™=?f?7HR

78.301e?COe?]8B^B¥R8f?f�RX7®I1K^e?.17XI1dL.1f
‰­b?28ˆ8ŠcP•.3\NBDV8K•G6V87‡-/: :N4ÖR™9�28f>B6254Ö257HRm.3f?f?.17�R¥G^.1\<.3fY_

46I3ˆ5f?.37L‰Lb?25ˆXŠMR8fŒ\N.1b?.`B¥.103B„R/9;K625d?\NI1-cVXBZ-cRXBD.3-®RXB6:<7HR8:N\«R8ˆF78.103.1\Nf?:©‰­I14•b?25ˆ8Š±@XR8fO_°.

@XR8\«RX-c:w.3\N@O:0��01:N7XRX:¥287XR¶R 9L”5\<=?4^257>f�R87­qh,~-/.1ˆ525\Ne�V84{P•.1\NI(@8.103.3BDC&P•25fMB6254c\NI19LI14

@528\NB€‰ b?25ˆ8Šv•Z=?ˆ5b g›•Z=?ˆ5b†l[n5n��Tp¥d�.3d?:<0325fMŠOxNBD2XB6BWRY‰kb?25ˆXŠ�-c.3ˆ8P•.1\N.1\<CO.1f�.3K6C54/7HR828BD:Ž_

a1:zBWV84UB{-™=;BDRXBD”|E;f
q¦,¥’Y:N25-‡_¨,�g›ƒY-®RX\<.™l[n8—MoO‰ui 2 
 .1f l[nMš5o[pÖK6.3f?e?4^01.1K^.17h••-c.3\NŠ5.37

78]801I‡R±7>\«R84^4601:N7>=?4§b�V8K^25- e;:<46037ŒK6.3f?e?4^01.1K²:N4–BWR8KUBD2503:<7�R�4^BDR8f?e�R8K^e � 
 �

À

�




U

l€˜��



-1.6

-1.4

-1.2

-1

-0.8

-0.6

-0.4

-0.2

0

0 20 40 60 80 100 120 140 160 180 200

Im
 k

 [1
/a

]

Re k [1/a]

 

QM:
Z_sc[8]:

šYqzl5quV8d?K6R;¸±,¬b�V8K^25- e?:N46037¦K6.3f?e?4603.1K}• � 
 �

À

�




U

…m469L.17MB6KDV8\Ne?.3B6.1K6-/:<f?V8f?4DVT_

f�R87ª01I3K6=?4–b?.1\zŠ5.1:žRc7X25-c9;\<.`’�b>=?\N\«V8-/4601V8-+46xN7825f ‰
R80F.1\<4^C®fMŠ528\<am7>=?-/-™=?\<V8f?4ZP•.1\Ž_

b�R84^01f�V8\<V84DV€@XR8\k•

S‡À

U

K

�

�

Å

 

�

�

Å

½

!

¿

…`q

�

”8\µ\<VXBDb?RXBD”?‰­b?28ˆ8Š�R80 �°-

Ñ �

N

U

@525f?R8\

78]5K^fMŠ5I17XI1fŒ4^257®\<VXBD4^01”5\<R8ˆ5254 01I3K6=?4^b?.1\zŠ±\<I39�P•.1\©‰Y-c.3\NŠ8.17>b?.10²f?.3- BDR8K^B62501:N7c:NˆMR801:LK6.“_

0125f?R8f?a1:<R;q 	µ2[@XV8d?d?: 7O=;-c-™=;\«V8f?4^2578��ˆ8Š8.1\<.3-™dL.c@5I`BD.3\<.�.346.3B6I1f�-/I1ˆ}B6]5d?d¦b�RX-c:N4

01I3K6”/b�R8\<-/2503”Ye?:N7{P•.1\J.103.1f}R‡7X]5K6fMŠ8I178.3f�gR� @O:zBWR8f?2[@O:
	X‰ �´RXB^BWR€Š5‰��t:NK601d?Rªl€n5nMšTprq

9�R8K6R8-cI`BD.3K6.17®-c.3\<\<.`B6BW…´.14^.3B6I1fŒRX0

�

#

½

I

�

P

I

¿ÁÀ

Ë

�
�

Ø��

#

	


Y½

I

�

N

�

#

½

I

¿6¿

•ršYqR�5…

BDxN9?=?46Eª7>\«RX464603:<7>=?4Ö.`@525\NE?a1:N”54w259L.1K6VXBD25K^257>b?250„BDR8K^B62501”{4^9�.37>B6KDV8\Ne?.3B6.1K^-c:Nf�V8f?4wb;25\<2X_

-c28K^PÙ‰�R8d;d�R8f(R80².14^.3BDdL.1f ‰Lb?R/R

Ë

�
�

Ø��

#

	

46E?\zŠ������	����
�� ��
��������–R{9�V8\zŠMR{-/.1fMBDI3f
¸

Ë

�
�

Ø��

#

	

À

Ë

�
�

�

�

�

�

Ø 	 �

#

Í

#

�

	

Ë

�
�

Ø��

#

�

	

Õ

•rsu0™RX03B•:<4 G^.1\<.3fMBD:©‰�b;25ˆ8Š H 7>:<.3\<I1ˆ8xNBD:QR H

½

I

P��

¿ À

H

½��

#

�

½

I

¿

P��

N

�

�

¿

K H

½

I

P��

�

¿

� � ����� ��� ������� �­P•.1\NB6I3B6.1\NBÖB6.3B64601C8\<.1ˆ8.14

�

�

I34 I}-c.3\<\<.`B6B1q …m,£-™=?\zBD:N9?\<:Na1:NBDV846:�P•.3\NBDI`BD.3\Jd?:<0“_

BD254^xNB•G6R®R80`B€‰Lb?25ˆ8Š�R|•ršYqR�5…Z259L.1K6VXBD28K6257±P•I1\Na14^259�28K^BD2XB–RX\<7828464DRXf�R87­‰ I34„7>:<.1\NI1ˆ5xzBD4^I17ªR

4603257HV846254¥7828-c9L2501xNa1:N”54w4601R8d�V8\zŠ>B€¸

�

#

½

I

�

P

I

¿ÁÀ

Ä

Ó

�

�

#

Í

#

�

½

I

�

P��

¿

�

#

�

½

� P

I

¿

Õ

•ršYq›˜M…

l€˜?l



�•]8f?fMŠ5.1fydL.1\<VXBDb�RHBD”?‰­b?25ˆXŠŒR80�•Ul5qR�X˜>…¨_°dL.1f�d�.`@5.103.3B6.3B6Bc•ršYq��M…ZB6x<9?=?4^EŒ259L.1K6VXBD25K^d�R8f

P•.1\N\<I39�C

Ë

�

� �




�

��� �

���

�

Ø 	 	

4^E?\NŠ‡BD.3\•G^.346xNB6:LRm-™=?\zBD:<9;\<:<a3:NBDV846:>P•.1\zBDI3B6.1\zB€q , ��01:N7O=;4k4601V8-cV8KDR

Rª•¥=;ˆ5b¶VX\NBWRX\ d?:<0325fMŠOxNBD2XB6B§BDI`BD.3\ R±ˆ8Š5R87828K6\«RHBDd�R8f R80`BÖG^.3\<.3f>B6:©‰Jb?28ˆ8Š†R8-/.1f?fMŠO:<dL.1f

BWRX\«V8\N=?f?7‡.1ˆ8Š®25\NŠ5R8f†•©šOqR�M…ÁBDx<9;=?46Eª7>\«R84^4603:<7>=?4Ö259L.1K6VXBD25KUB€‰�RX-c:L7>:<.1\NI1ˆ5xzBD:�R™4603257HV846254

259L.1K6VXBD25K 7825-/9L2501xNa1:<”84k4601R8d�V8\zŠ>B€‰�R801R80–B6I1fMŠO\<.1ˆ/R ��03:<7HV8d�RXf±-c.3ˆ54603257828B^BZI1KUBD.1\N.1-{_

dL.1f}:Ne?C8P•.°G^\<.14^03B6C/289�.3KDVXB625K6f�RX7�f?.3@8.103b?.3B•G^‹?7­‰JR87>7825K¥,¥’Y:N25-‡_¨,•K6.3f?e?4603.1K^.17(.146.`BDI3f

R²469L.17MBDK6V8\<e?.`BD.3K6-/:<f�V8f;4 b?28\<25-/25K^PL\N.1460X‰YI34 7>:N460€VX-cxzBWV846R87825KÁf?.3- \<I39?f?.17{P•.3\Lb?R8-c:N4

01I3K6”57­q

,£•©šOqR�M…µ259�.3KDVXB625K6b;250 BDR8K^B62501”/•Ùl5q›˜Mo5…°_¨.1\YR8f�R8\N”5ˆ–4^9�.37>B6KDV8\Ne?.3B6.1K^-c:Nf�V8f?4uR„7X]8@5.`B^_

78.301CcR8\«RX7OE ¸

�

�

½ �

P

=

¿ÁÀ

�

���

�

N

�

�

�

�

E

 

�

=

E

¼

�

º

Ë

E

� �

Í

�

E

�

�

� e?.`B

½��

N ��� �

¿

�

�

P

•©šYq o5…

R8b?28\ H��

À

H

½

I �

P

# �

¿

R{9L.1K^:<2Oe?:<7>=?4Ö9�VX\NŠMVXKDR™7>:<4^0€V8-/xNB628B6BÖ4^E?\NŠ®I1KUBDI17X.8q´,£4601.3-c:Ž_

7>\«R84^4603:<7>=?4§4601V8-/xNBWVX46257(.14^.3BDI3f P•.3\<\<I39�C®b�R8-/:<4–03I1K^”57Œ7>:N@8I1e?I346I1K^.c.3\<.3ˆ5.1f?e;Cª@825\<f?R;‰

b�R‡R80/•Ùl5q š8š5… 4603.1-/:<7>\«RX464603:<7>=?4Z469L.17MB6KDV8\Ne?.3B6.1K6-/:<f?V8f?4Ö7>:<4^0€V8-/xNBDV84DRF@O:N464601RX@5.301.`BDb?.“_

BDCª@528\<f�R(7O\<R8464^01:N7O=;4F259L.1K6VXBD28K6257|4^9�.37>B6KDV8\Ne?.3B6.1K^-c:Nf�V8f?46V8f�R87Œ7>:N460€VX-cxzBWV846V8KDR;qc,–0

•Ul8q š5š8…‡I34�7825f;7OK^I3BDR8ftR¶b�V8K^25- e?:N46017v9?K^25d?\<I3-®Ry.14^.3B6I1ftK6.3\<.3@XV8f;4®78I`BDe?:N-c.3f?01:N”54

.14^.3B6d�.3f�I3K^@5I3fMŠ5.14#•Ul8q Ÿ��5…�469L.17MBWVX\<e?.`BD.1K^-c:Nf�V8f?4ŒR8\«R871G6V8f?R87 K^I14^01\<.`BD.34Œ@Y:N014^ˆMV8\«RHBWR

g�� @Y:zBWR8f;2T@O: 	8‰�•Z2546.3f �M@O:<4^B1‰
�´RXB6BDR[Š8‰�•Z=?ˆ5b†l[n5n��Tp;RXK6KDRÖ@5.301.`B€‰Mb?25ˆXŠ²25\NŠ5R8fF4^E?\NŠ>BA78.3\<\

BWRX\«V8\NfO=;f?7­‰5R8-/.1\zŠ R–9�.3K6:N2Ye?:N7>=?4ž9�VX\NŠMVXf™7>:<4601V8-/xNB6@XRZ@Y:N464^0€R5R8eTG6R„R–4603.1-/:<7>\«RX464603:<7>=?4

469L.17MB6KDV8\Ne?.3B6.1K6-/:<f?V8f?46287Od?R8fcP•.3\<\<I39�C � � � �

� �¨Ô

PSR87MBD25KUB€‰OR8b?25\ � �§R

�

�

�

R8a125d;:L-cVXB6K6:z’

4DR[G6VXBDI3K^BDI378.Xq|,–0128fOd?R8f&.1f?f;.17 R�P•.1\zBDI3B6.1\Nf?.17†R�B6.1\•G^.346xzBDI14^.�f?.3- 7X]5f?fMŠ �
q �•ˆ8Š5RH_

f?:N41‰5-/x<ˆ„.3ˆ8Š{7>\«RX464603:<7>=?4u9�VX\NŠMR„4^0€R87HR84^0€R8:Nb?250wBDR8K^B62501”

�

R8a325d?:?4UBWR8d;:<\<:zBWV84^:Y-cVXB6K6:z’Y257

-™=?\zBD:N9?\<:N7XRHBDxN@XR87­‰LR801R80

�

×��–À

�

×

�

�

.1ˆ8ŠŒ9�V8\NŠ5R±.1ˆ8ŠO-cV84^B 78][@8.3BDC ��I34

�

4601.3ˆ5-/.1fY_

46.3:<K^.8‰´R8e?e?:Nˆ|R

�

R8a325d?:w-cVXBDK^:z’ 4DR[G6VXBDI3K^BDI378.3:Öf?.1- -™=?\NB6:<9?\N:<7HRXB6xN@XR87 �

×	� 	À

�

×

�

�

q

�°ˆ8Š±9LI1\Ne�V8=?\r‰;b�R{.3ˆ8Š

�

#

½

I

�

P

I

¿ÁÀ

� �

#

½

I

¿

�

� �¨Ô


Y½

I

�

N

�

#

½

I

¿6¿

•©šYq›—M…

R8\<R87>E�259L.1KDVHBD25KUBw9?K^”5d�V8\N=?f?7/e?. ��f;:«V8\Nf?:©‰YR8b?25\��

#

½

I

¿

R™4^BDR8d?:N\<:NBDV846:­-cVXBDK^:z’/@XR8\«RX-c.“_

\NŠO:N7„4DRTG6VHBDI1KUBDI378.8‰5R87>7825KžR80 xNˆ8Š§e?. ��f?:<V8\NBµ259L.1K6VXBD25KQf?.3-£.1\<I3ˆ5xNB6:M7>:YRm•©šYqj˜>…
4601R8d�V8\zŠ>B€q

�¨B6BªI3K6e?.3-c.34(-/.1ˆ€G^.1ˆXŠ5.103f?:©‰•b?25ˆ8Š¢R

�

R8a125d;:„-®VHBDK6:Ž’�4DRTG6VXB6I1KUBDI17X.1:Nf?.17•b�RHB6@XVH_

fMŠMR8:z@XR8\ÁR8KDVXf>Š8254 259�.3KDVXB625K6287}P•25fMBD254²4^01.1K^.19L.3BZG6VXBD4^0€R8f�RX7yR(7HR828B6:<7>=?4²K6.3f?e?4^01.1K^.17

BD.3K6-/2Ye;:<f�R8-/:<7HR8:
P•28K6-cR8\<:N01-™=?46V8d�R8f�:<43q™,�BD.3K6-/2Ye?:Nf�R8-/:<7HR8:JP•25K^-®R8\N:<03-™=?4¥.146.`BDI3f

R80325f>d�R8f�V8\zBWR8\<V8d�R8f†a146R87¶RX0�259L.1KDVHBD25KF\<.1ˆ8f�R8ˆ8Š825d?d¦46RTG6VXBDI3K^B6I178I3f?.17�R�-c.3ˆ5b�RXBDVH_

K6280€V846R†g›ƒY03I19;PSR8\N=?4^Š8‰�	ÖI1\©‰
�k4625K^e�V841‰ �¥2T@XV8a34²l[n5ŸMš[p´Rªa3I1\rq �°\zŠ5.3f?7825K Rª469L.17MBDK6V8\<e;.`_

l€˜ �



BD.3K6-/:<f�V8f;4žb?25\N25-/25K^PY@Y:N46.3\<78.3e?I14^I3B´f?.3-�7X.1\<\;-c.3ˆ578][@5.`BD.3\<f?:rq�	Ö]5d?dLe?:N-c.3f?01:N”54A.346.`B^_

d�.3f{:<\zŠ5.1fm259�.3KDVXB625Kže;. ��f?:<V8\<b?RXBD”–R–4^BDR8d?:<\OI14u:Nf?4^BDR8d?:N\O4^257HR84DVXˆ5257²P•.1\<b?R84603f�V8\«VX4DV€@XR8\©‰

-c.3\NŠOf?.37�4603I19}9LI1\Ne�VTG6VXBw\«VXB6b�RXBSG^=;7Œgjik.1f?./l[n5Ÿ8nHpŽ_°dL.1f
q

,+78][@5.`BD7X.101C K6I34601dL.1f g �´RXB6BDR[Š}l[n5n8˜�• �5…¨p©‰Zg�� @O:NBDR8f?2[@O:
	8‰��´RHB6BWR€Š}l[n5n��Tp„‰Zg�� @Y:Ž_

BWR8f;2T@O: 	8‰Ö•Z2546.3f �M@O:<4^B1‰6�´RXB6BDR€Š5‰Ö•Z=?ˆ5b l[n5n��Xpr‰„gj³A28\<\<f;.1K1‰ �´RXB6BDR[ŠŒl[n5n5—Tp•I34Œg�� @O:NBWRT_

f?28@O:
	X‰ �´RHB6BWR€Š8‰;�t:<K^01d�R&l[n8nMšHpZR8\<R89OG6V8f�-/.1ˆ5-m=;BWRXB•G^=?7­‰ b;25ˆ8Š&b?28ˆ8ŠMR8f�BWRX\«V8\Nb�RXBD”

25\NŠ5R8fª-™=?\zBD:<9;\<:<7HRXB6xN@m7O\<R8464^01:N7O=;4¥.`@525\NE?a1:N”54w259L.1K6VXBD28K1‰�R8-/.1\zŠ®\N.1b?.`BDC[@5I§B6.14603:QR™4603.`_

-c:N7>\«R84^4601:N7>=?4ž4^0€V8-/xNBDV846257HRXBA25\zŠMR8fmBDR8K^B625-cV8fMŠ5257X25f™:<43‰MR8b?28\;R80§•Ul5q š8nM… �²=;B60 
Z:N\<\<.3KU_

�Á25K6284¥4^9�.37MBDKDVX\<e?.`BD.1K^-c:Nf�V8f?4Ö-cV8Kwf;.1-�R8d;460128\<E;B¥7828f>@8.1K^ˆ5.1f?43q

� � � � � 1 � ��/�� , � 1 �03 &-4 �6) � ' � � ���6)�78/0'

ik.1\<VXBDb?RXBD”?‰Lb?25ˆXŠ�7>:N0€V8K^”5\«R8ˆ®RcPSV803:<4^B6I1KZ@XV8\NB62501”5:Nf�R87±b�RX4601f?V8\«RXBDV€@8RX\Af?.3- e;. ��f?:<V8\z_

b�RXB6” 25\zŠMR8f£4^E?\NŠ>P•‹?ˆ5ˆX@5I1fMŠ8‰®R8-/.1\zŠ Rt9L.1K6:N2Ye;:<7>=?4|9�V8\zŠMV87>b?280�R

�

R8a325d?:‡-cVXBDK^:z’

@XR8\«R8-/.1\zŠO:<7Z4DRTG6VHBDI1KUBDI378I3BµK^.1f?e?.3\<:rqµ,�-/.1ˆ528\<e�V84UBJR80�G^.3\<.3f>B6:©‰Tb�RÖe?:Nf�R8-/:<7HR8:TK6.3f?e?4603.1K

:<e?CXP•.ÙG^\<COe?I346I3B 7>:<.3ˆ5I14^01xNB•G^‹?7/Rme?:Nf�R8-/:<7HR8:�K6.3f?e?4^01.1KkI1K6:NfMBDC8B6.1K6I3d�.3f�P•25\NŠ8”me?:Nf�R8-/:<7HVH_

@XR8\©‰µI14mR(7X.3B6B6C8B™.3ˆ8Š†7>:NBD.3K•G^.34603B6.3B^BmK^.1f?e?4^01.3K678I3fMBc7X.103.1\•G^‹;7L‰ R8-c:Nb?.10/R80/]8B6\<.3B6.3BFR

œYG6R89?=?f?2[@².“’;9L25f?.3f?4µ460€VX-cxzBWV846V8f�R87„.3ˆ8ŠO:<7„dL.3@8.3B^Bž-/”Ye;4601.3K6.¥gjik.1f?f;.3B6B6:<f
‰ � RX\<ˆMR8f;:©‰

ƒOBDK^.1\Na3ŠOf l€n5Ÿ��XpJ4^0125\NˆMV8\zBWRXB•G6R;q

�Á.1ˆ8ŠO‹?f?7¢R¶e?:<f?R8-c:N7HR8:ZK6.1f;e?4603.1K�� PSV801:N4^B6.1K6I3d�.3f•.1ˆ8Š%I�Aª78.301e?C59L25fMBD2XB€‰¥I14

.1ˆ8Š R#PSV801:N4^B6I1K����

Ø




I3K6:Nf>B6C8BD.3K6I3d�.¦BDR8K^B62501”��

½�SM¿

@5.17MB625K^B†I14ŒB6.17>:<fMB646‹?7 .101.37

:<e?CXP•.ÙG^\<COe?I346I3B1qm,•0

½

I

P

�

¿

9�V8K§:Ne?C8P•.ÙG^\NCYe;I146I`B²R80{:N46-/.1K^B„E?f
qm@XR8K^:«V8a3:<”54•.1ˆ8Š8.1f?\N.3BD.37

gj,•K6f?28\<eyl[nMš8ŸTp©¸

�

I

À

�

½

I

¿

P

�

�

À��
	²½

I

¿

�

R8eHG6V87•-c.3ˆ?‰HR8b?25\

��	²½

I

¿

RÖe?:N¯�.1K^.1f?a3:«V8\N.1ˆ8Š8.1f?\N.3BYG^25d;d 28\<e�R8\<V8f�R87Ze?.3K6:z@8VX\NBJ-cVXBDK^:z’;R;q

,–0².1ˆXŠ5.1f;\<.3B6.17±-/.1ˆ528\<e�V846R;¸

I

½

�

¿ÁÀ��

#

½

I�A

¿

P

�

½

�

¿uÀ

�

#

½

I�A

¿

�

�BA

P

•ršYq š8…

R8b?25\kR �ŒI3K6:<fMB6C8BDI3K6dL.1\<:Á@5.37MBD25KUB/R��

#

½

I�A

¿{À


�I

½

�

¿

�


�I�A

�

R8a325d?:k-cVXB6K6:z’†P•.°G^\<.14^03B6:

:<e?C8d�.3f
q

9

:<fMBÖ.3-c\NxNBD.`B6B6‹?7­‰;R

�

R8a325d?:�-®VXB6K6:Ž’/4DRTG6VXB6I1KUBDI17X.1:Jf?.3-Ã-™=;\NBD:N9?\<:N7HRXBDxz@8RX7L‰8R80128fY_

d�R8f�R80§I1K^:<fMBDCXBDI1K^d�.3\<: @8.17MBD28K•f?][@8.178.3e?I14^:žK6VXBWVTG6R{-cV8KÖR80X¸

� �

½

�

K

�

�

¿

�

� �

½WSM¿

�

À

� �

½

�

K

�

�

¿

�

� �

½

�

¿

�

�

� �

½

�

¿

�

� �

½WSM¿

�

Õ

•ršYq Ÿ5…

�•254^4603EF:Ne?CÖ=;BWVXfFRX0 I1K^:<fMBDC[@5.37MBD25K � �

½

�

¿

�

�

� �

½�S5¿

�^f?][@5.17X.1e?I346:OKDVXBDVTG6RÖR

�

R8a325d?:5-cVXBDK^:z’

\<.3ˆ5f�R8ˆ8Š825d?dª4DR[G6VXBDI3K^BDI378I`@5.1\žR8KDVXf>Š8254DRXf�f?][@8.17>4603:<7­q

l€˜��



,–0cI1K6:NfMBDC[@5.37>B625K^B™a1I1\N4603.1K��&-/:<f;e?.1f :<e?C59L25fMBDd?R8f P•.3\<dL25fMBWR8f?:Á.3ˆ8Š†.1ˆ8ŠO46I3ˆ8@5.375_

BD28KcI34�R†@8.17MBD28K�b?254^460€VXf�R87v460128K60€RHBWV8K6R;qhsÁ0`B�E?ˆXŠvB6.14^4601‹;7�-/.1ˆ?‰kb?25ˆ8Šv.1\NC54603]5K

dL.3@5.301.`BD‹?f?7|.3ˆ8Š 
�@8.17MBD25KÙ_°4^7XRX\«V8K–P•‹;ˆ5ˆ8@5I3fMŠOB1‰QR8-/.1\NŠ(-/:<f?e;.1fŒ9L2501:zBDxz@�I34§f?.1ˆ5RXBDxz@

@XR8\<”84��{4^0€V8-�.346.3B6I1f&7>:<.3\<I3ˆ5xNB6:uR 


½

� �

¿§À

� 


½

�

¿

.1ˆ8Š8.1f?\N.3BD.`B€‰ I34mRªBD2[@XV8d?d?:<R87>d�R8f

.1\NCHG^.1\N.14 f;25K6-cRXP•‹?ˆ5ˆX@5I1fMŠOf?.37™f?.3@8.10301‹?7­qÁ,–0Ö.3\<CHG^.3\<.14žf?25K6-cRXP•‹?ˆ8ˆ8@5I3f>ŠOK^.Ö.1ˆ8Šm9�I3\<e�R

R80²R{P•‹?ˆ5ˆ8@8I1fMŠ5‰LR8-/.1\zŠ®-/:<f;e?.1f±@5.37MBD25K^b?250FR8f?f�R87

Ó

_¨.1e?:N7®7X25-c9L25f?.3f?46I`B¥K6.1f;e?.1\N:©¸




��

�

�

�

���

�����

���

�	�


���


��� ���������

������� �"!#�	$&%(')!+*	$,*.-,� /102-,� �3'#4,5+'7698(��:�� �<;=8>/>/>0&�?0@'#A?0&�B� $&CD�	/(EGF+�	/(�	!H��4,5+6I02* !�� $&C

�	$@C�!+*	$&-&�	��')4&5J!#K 4,5#K	0@'L0@�&*	��'M%>5NF+O��QP


QR

�+S

�

�UTNV

R

�+S.W

0&X�4&/

V

R

�+S

�Y
?R

�+S#Z




RN
QR

�+S#S.[

* !

�

T

�




R\
?R

�+S#S

�

��K	O=')]&�^A_�.-,�	K � '\F+`��^0<�@ab-&� '#�&�	K E

:��.c?��8>d 8>ef-@0&/g0h��CjiGFk'L]&!+8glm0&��')4,5k'�P

�
T

RNnQo

W

V

o

S

�




R\
?R

�+S#S

�




R

�
T

R\nQo

Sqp

V

o

S.W

�r���tsfu��

0&6v8J0@5)]&��C,4&!20

������w��yx

A?0&�zA_�.-,� K	� '#� '+'{�=ab-&�	�@�	:�* !#8|5)]@')]f-@0&/

�~}

��CjiGFk')]&!#8Jlm0@�3'#4,5

6•O�/t')8(;�/>8(�@0G')%(-h0€;�]&/(C,0€6v�	��'#*	�•P

�UTƒ‚




T

R\nQo

W

V

o

S

�

�„Tƒ‚

RNn…R

�+S.W

V

R

�+S#S

�UT

R\nQo

W

V

o

S

�

}

Kh� $&Cj!#* $&-,� �3'#4,5#4&�"8>:�E,A†�	/(8�l\�‡F+/>Ej:�*	!+* 'H6v�	$�0@:�e

V

R

�+S

�‰ˆ

T

RNnQo

W

V

o

S

/>� �&*	;†�	K *	!k'•0

���j�Š�,�

* !

�����tsfu��

X?]@�3C,0&:�4,!#]&A†e,/g!#K	]&69%t')X?0G'mF+O��9�j8rP

Vg‹

�~ˆ

T

R\n

W

V

S

� Œ

�

T

R\n

W

V

S

�†T

R\n

S•p

V9� �r���ts,sb�

}

KM*	5#8(��')E&'#*	5#A†�	/(8?�	$&Cj!+*	$&-&�	��')4,5+4,�I�@a,K	a@'#'1-@0&�9�	$&Cv!+;_� d	8Ž]@/>8>!

[

0&6v8†� $&Cv0&:�4@'#'

n

;†4,��')A?0&�D09:�8(•_�	5+�	��d 8Ž]&/(�	$&C&�	��/(� 'J-&�	��')4&5+')� 5#* ���	�B8(5)]&��C,]&A?0•6•O=')0@'

[

*	!

V

� ‘

��’

	

“

�

‘

�”’

	 	

0&/>0&�3A?0&�"%>5+X?0@'#e

�

��K	� �D02-&�	��')4&5#4,�"8(:�E&l\�•F+/(E�:=*	!#`=�–!#4&5)]&�D6v8>��:�8($•;?]&5+X3O�K�0&6v4,!#0&�

690&5)0&:=�?0&�—0˜:�8t•™� 5#� ��d	8>]&/>� $&C,� ��/>�.'�F+4,A�A†4,/>:�0&/Ž]&��0&�˜-,�	��'#4,5+'#�	5#*.-,� /

�š}

X=4,K	K	]bF+O��

'L0@5+')4&K	e›��C�ibFk'L]&!+8Hlm0@�3'#4,5#4&�—;_� :�8>$^0

�<œ •

X?0@')]&5#* 5+')* �3A_� �ž0

�

T

RNn

W

V

S<œ

Œ

*	5k')* �jX=�	K7')0&5+')0&�?0&�

�Ÿ}

K�*	5#8(��')E&'#�	5#�.'J6v8>�=:��	�{;_4,��'#A?0&�–l\� />A†4,��')X?0@'\F+O�� 09:=8(•_�	5#� �

x

d	8>]&/>� $&C,� ��/>�.'�-&�	��')4&5+')� 5#*.-,�	/¡;�]&5#X3O�K	0&694&!7-,� �3'#4,5#5#0

[

*	!•0&K•0&5+5)0–6v�	5+E,/>� $,�	!H')a&A�A�8

-,� ��')4,59]&/(')0&/1�38tl\�	!#K %('#� '#'h-&�	��')4&5+')* 5#5+�

�¢}£�r���ts,sb�

/>� �&* ;_� K	*	!9�	K O='#e,A�A�8¤'#�	5#�.'va,�

x

690&$�]&5#01�&* ;�K	8�/(�

[

6v8(-,� /�0¤:�8t•™� 5#�	�=d	8Ž]@/>�	$@C,�	�=/>� '™-,�	��'#4,5+'#�	5#* 5#�¥6v�	5#E&/>�	$&�	!•� $&Cj!#*	$@-,�	�

x

')4&5#4,�¦698(��:�� �H'#4f-&]@A�A�8,8(:�E,;�8(/>/Ž0@�?0@')A�0&�M6v�	5+E,/>� $,�	!+�	�M6I0&5#0&:��?0@�

�…§

� />a,/¨F+`��J©

� �ªx

�	/30Ÿ6v�	5#E&/>�	$&�	!«*	5+8>��')Ef-,� ��')4,5+4,�¬')� 5#* '

[

* !…!+K	­��3%('#!#`��H/(�¥0

�r���(s&sb�

:�8>�?0@698(�@]G'g0¡')4f-@]&A

x

A�8>0&�3A?0&� �	5+5#�|0&K|0&/('#*	5+5#�

�

s�®,®



������� � ���	��

����

������� � 

� ������������� �!� � "��#�%$'&���"�$

}‰�r���Š�&�

[

�r���tsfu��

*	!

�r���(s&sb�

� $&C,� ��/>�.')� �I!#� $,8('#!#* $,* -&�	/•69]&5¥')O�:�O=���I6v�	$&l\� />� />E|6•O�/('#8

x

;�/>8(�G0@')%t-I�3/Ž0@!#!#K 8>�3O�!¦� -&4,/>i�d 8>e,!¡4&;_� 5)]@'#4,5+'Ÿ:��.c?��8>]&/>��8

[

0&6v8>X�� K 4,/(C,0&� !#i�/tC3l\`�$,$&-&*	��C

'L0&5k')4,K 8>�

[

0&6v�	/tC¬0¡;†�	5#8(4�:=8>�3O�!™;�]&/(C,]&�&4,�|�38>!+K�]&6v%('+-&010

§

0&d	4,A=8,6I]G')5#8)(M!)0bF#]@'#*	5k')*	�@* '

0&:GF#0

�+*

�	�38(�3'#!#`�� 0€�&af-&� ')�@�	K E•4,;†�	5)]G')4,5k'�P

, T

R

Vg‹

W

n

‹.-)V

W

n

S

�0/2123

’�465

RNn

‹87:9QT

R\n

S+S

5

R

V

‹

7

ˆ

T

R\n

W

V

S#S; <

T

RNn

W

V

S

;

��=?>

W

���j�(sA@&�

0&X�4,/CB�0 ;?]&/(C,0 �	$@C—0&:=:�8('#%(-˜l\`�$,$@-,*	��C&�

[�D

;†�	:�8($ �	$@C¢;?0@5)0&6v* '#�	5

[

* !

V

W

V

‹FE

©

��� �

}

KH4,;†�	5)]G')4,5¡��C,4&6I]@'M0h�&af-&� ')�@�	K E2698(��:��&*.'¡-@]&/('#4,K	eh!+K	�	5+8>��')8g8(��')�	$&5)]&/g0@:GF#0=P

*

5

, T

�0GIH,nJH

V , T

R

V

W

n

-)V

W

n

S

�

}

KLK

H,n

8(��')�	$&5)]&/Ÿ0

�ks,�M@&���yx.�•s,�MNPO,�

/>�.-,�	K � '#*	!#X=�	KBX?0@!#4,��/(eD6I0&�=8>;�O�/>]&d	8(e,�<O='L]&�z0

;�5#8(698t')%t-9;†�	5+8>4j:�8>�3O�!1;?]&/(C,]&�35)0

�)Q†�

* !Ÿ5#�	;†� '#8>d 8>e,8(�j5#0

�SR&�

-,�.'#'¦a,!#!+K	� $I/>� !#K€P

*

5

,
T

� TVUXW

UZY

T []\

>

/

[

1�^

5

R6_

7`R

W

U

S;

:�� '

R

Œ

7`a

[

U

S

;.b

U2c [

W

b

Udc [

�
G

“

H

V

5

R

VL7

ˆfe

^

[

RNn

U

W

V

S#S; <

e

^

[

R\n

U

W

V

S

; g

=?>

W

���j�(sdN,�

0&X�4,/

a

U

0I;_� 5#8(4�:�8(�3O�!M;�]&/(C,0

§

0&d	4&A�8…69]@'#5#8h(=0

�Ÿ}

698(�3'¦6v4,!+'J69� $,6•O=')0@'mF+O=�

[

b

U2c [

8>!"�38(l\�‡F+�	K X�� '#E 0

Q

;†�	5#8(4�:=8>�3O�!B;?]@/(C�0

§

0&d 4,A�8•69]@'#5#8h(=]&��0&� !#0bF#]@'#*	5+'#*	�@�	8(-&�	/

[

*	!

l\`�$,$,�.')/(�	� 0h;_� 5#8>4j:�8(�jO=!¡;?]&/(C,0

n

U

�&� K	:�E&;_4,��'\F#]&�?0&�•-@]&/>0&!#K.'L]&!#]@')e,/

�

}

6v�	����Cj8>A†�	�

9

T

RNn

S

�	$&C ;†�	5#8(4�:=8>�3O�!•;?]@/(C�0

W

;†�	5+8>ej:�O�!#!#0&/

[

0&�3�&4,5€0&KI*	5#8(��')E

!#4,�G0&!#]&$,A?0@� ')0&/Ž]&/(O����

H

;†�	5+8>4j:�8>�3O�!¡6v�	$,4&/>:?]&!k'�P

ikj

RNn…R6W`lm_

S#S

�

inj

R\n…R6_

S+S™W o

�

Œ

W

�t�(�

W

H

W

69� /(C&�	�¬0¡!k'L0&A�8(/>8t'L]&!+8G69]@'#5#8h(�p

i

>

W

i

�

W�pfpfp™W

inq2r

'#5)0&��!+K -&�	5#K¥!#0bF#]@'#-&�	��')4&5)0&8

[

6v�	/tC,�	�3X�� K

'L0&5k')4,K e

�����tsfu��

��CjiGFk'L]@!#8•lm0&��')4&5#4,�20

§

0&d 4,A�8g69]@')5+8h(I!)0bF#]G')*	5k')* �&�	8rP

a

U

RNn

S•p

inj

R\n

S

�

<

U2c

jdikj

R\n

S™W o

�

Œ

W

�(�t�

W

H

�

} �r���(s2N��

�	$&C&�	��/(� ')A†�	�€0�K

H

V

8>��')� $,5)]&/�� K	� �jA†E,/=0M;†�	5#8(4�:=8>�3O�!�69� $,4,/>:�]&!#4,�3A†e,/,-,� !#K

l\�	/�F#]&5+O�/>* �&4,�G0@'

�

s�®nO



�{4,!k'h-�8(K	!+$�]&/ F+O=� 6v�	$D0&K

o

�

!)0bF#]G')8>5#]&��CjX�4,K•'L0@5+')4&K	e"6v�	$,4,/(:?]&!•!k'L0&A=8>/>8t'L]&!#]@'

�

��X�X�� K¤l\�•Fk')!+`��7�38=0

ikj

!)0bF#]G'#-,� ��')4,5k')e,/=-@0&/(e¬�38>!•� /('#*	5#* !+'¥0M!+'L0@A�8>/(8('L]@!#836I]G')5#8)(|!)0bF#]G'

x

A?]&K 8>!#]&A?0&�•P

5

V

���

5����

i

�

�•} �����ts,sb�

/(�	�@*	;†�	K	* !9-@0&5+8Ž]&d 8>eGF#0–� $&C '#�	/ F+� !

_v� W

;†�	5#8(e�:=O�!#5#07-,4,�?0G')�&4&K 'L0G'#-@0I0h�&af-&� ')�@�	K E�P

5

ˆ

e

R

ikj

S

�

a

p

5

V

�

R

a

p

ikj

S

7

a

p

ikj

�

R

a

p

ikj

S

�	��


�

R

ikj

S




V

p

a

p

5

V
�

� T ���

\

j

<

Udc

�

<

U2c

j

� i

�

7

ikj 


�

R

ikj

S




�

�

�

5��

�

� �r���ts�®3�

}

5��

j

�@4,6v;_4,�=�	��!•�=�	6 0&:<F#]&5+O�/>* �&4&'

[

698t-,�	/

�

R

ikj

l H

�

j ikj

S

�

Œ

l H

�

j

6v8Ž0@'+'




�

R

ikj

S+Z




�

j

�

Œ

�

}

K 4,�3A?0&� 0

5

V

8(�=c?��8t')� K	8>69]&/(8>!•-@0&5#8>]&d	8(e,�3�?0&�€0&K

V

�=4,5#69]&/('#!)]&$,0|6v8Ž0@'+'1�38†�&� />/

�	/(*	$,%t')� ��8>`��90

�

R

V

l

5

V

S

�

�

R

V

S

�

Œ

���

q

T

�

\

>

5����




�

R

V

S




���

���

l\�	/t')*.')�	/t'

[

%>$&C•0€6v�	$&�	��$,� :�� '+'Ÿ-&0@5#8Ž]@d	8>e&�I0&/>0&�	F#0=P

5

V

�0T ���

\

j

�
i

�

7

ikj�


�

R

ikj

S




�

�

���

�

W

;

�

�

;��

Œ

/>� !#K

��}

ikj

!)0fF#]@'#-&�	��')4,5¦�38>!¡�@a,5#��C,� K	�.')*	A†�	�D0@K
K

H

V

8>��')� $,5)]@/•�38(l\�•F+� K	X��.')Ev698(��'

G

“

H

V

�
G�� ���

\

j

H

�

�

�

�1� %>5+-@0•� K	�	�@� '¬0h-@0&5+8Ž]&d 8>e,�G0@'¤0&K K

H

V

8>��'#�	$,5#]&/>A?070

G

“

H

V

5

R

ikj

l

5

VL7

ˆ

e

R

ikj

S

7

5

ˆ

e

R

ikj

S

l

�����

S

�
G��

���

\

j

H

�

�

5

R#R

Œ

7

<

�

Z

<

j

S

�

�

l

�����

S

���
���

\

j

Œ

;

Œ

7

<

�

Z

<

j

;

�38(l\�‡F+�	K	* !+'¦�G0&;jF+O��

[

*	!¦0•')5#0&d	�
K

H

V•x

X=�	K 'L0&5k')4,K e€5#*	!+K	�H-,* $,`�/«0€�&af-,�.')�&� K	E•/(�	!+K&P

b

Udc [

�

q

T

j

\

>

Œ

;A<

[

U2c

j

;

g

=?>

� ���

\

j

Œ

;

Œ

7

<

[

U2c

�

Z

<

[

U2c

j

;

� �r���tsAO,�

s�® �



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


}

'#5)0&d �–8(!#6v�	5#�.')* A_� �—0D!#;†�	��')5#]&/>:��.')� 5#6v8>�?]&�=!969]&5v0&K

�ks,� N,���

*	!I0&K

�ks,� N,w��yx

�?]&/

8>!+69� 5+')�.')�.'#'�69ej:�4,�<69� $,X?0@')]&5#4&K	X?0@'#e

�#"

4,���35#*.'L0&�

[

0 '#5)0&d �%$«0&;�/>0&d	�h'#5)0&��!+K l\4,5

x

6I]@/('mF#0�P

*

5

,

R'&

S

�0G

Y

o�(

HP_ /*)

T *

5

,

R6_

S W

*	!�� K¤���	6 69]&!•6v8>��'•0M!#;†�	��')5#]&/>:��.')� 5#6v8>�?]&�=!•/>4,$,0&5#8t')6v8>�3O�!g:�� 5#8(-@]&/t'mF#0=P

*

5

,

R'&

S

�

7

q

q

)

+-,/.10

R2&

S.W

0&X�4,/g0€!#;†�	��'#5)]&/(:�� '#�	5#6v8>��]&��!

0

R

D¥W

&

S

�436587

9

7

T U2c [

/

3 1�^;:�)

e

^

4

[

R

;

:=� '

R

Œ

7`a

[

U

S

; b

U2c [

R

D…S�<

���j�(s��,�

0&/Ž0@�ji

��}

K¥%>$&CM�G0&;_4@'#'g!+;_� �3'#5)]&/(:�� '#�	5+698(�?]&��!+A_e,/&0&K�4,;†�	5#]@')4,5g!#0bF#]@'#*	5+'#*	�@�	830¡!#K 4,�G]

x

!#4,!Ÿ�3O�6v6•O�/>]&��!¡�38(l\�‡Fk')*	!Ÿ!+�	$,%t')!#* $,* -&�	/«69]&5¤6v�	$,�G0&;�X�0@')e,�

�

}

!#K �	6v8>�3/Ž0&!+!#K 8>�3O�!J��-@0&��'L]@/Ž]&!M!#;†�	��')5#]&/>:��.')� 5#6v8>�?]&�=!)]�-@0&/q0@K7iGFM4,;†�	5#]@')4&5Ji�$&C

X�4,K X?0@')e˜�G0&;†d	!+4,/Ž0G')A?0

[

X?0˜0 A†�	�=���"!#K �	5#� ;�/>E

D

*	5k')* �&* ' * ! 0mB !+i�/(C3l\`�$&$&-,* �3C3'

8>/(/>� '+-,�

&

x

� 'M0

D

�

Œ

Z>=�W

B

U

�

o�?

U

Z�@

B

l

oBA

UDC

Z/=�W

&¬� �

���j�(sb�&�

69ej:�4,�•-@]&/>0&!#K.'mF+O���69� $

[

0&X=4,/

?

U

0¬;_� 5#8>4j:�8(�jO=!�;?]&/(C,0¬X?0@')]&!)0

[�A

U

;†�	:�8($H0 �{0&!#/(4b-

8>��:=��(

�FE

*	/(:?]&O�/

[

0 />�	$&�	$&Cj!#K �	5+­�A�A �@* '):=8>6v�	��K 8>e,!|X�8>;†�	5+A_4&/>8>�3O�!HGM0&698(/('#4,��8•6v�	d

x

X?0&��8(�G0&8U5+�	��:=!#K	� 5#� � �	!+� '#*	�^0

§

0&d 4,A�8169]@'#5#8h(<!#0bF#]@'#*	5+'#*	�@�	81-@0&/(e,!)0&�

[

� $&Cj6I]@!75#�

x

d	8(;�5#4,�G0&8

<

>

�

Œ

Z

<

�

�

<

[

* !J0h!+;_� �3'#5)]&/(:�� '#�	5+698(�?]&��!Ÿ0

0�I

R

D¥W

&

S

� 3J5�7

9

7

T Udc [ K

[

U

R

;A<

[

U

;

/

[

3

jML

^;N�O 1P:

jRQ

^TSDN

�

:�)

e

^

4

R

Œ

7

Œ

Z

<

[

U

S

�

b

U2c [

R

D…S�<

b

U2c [

R

D…S

�

;A<

[

U

;

=

g

:

>

Œ

7

Œ

Z

<

�

[

U

l

;�<

[

U

;

g

=�U

Œ

7

Œ

Z

<

�

[

U

���j�(sfw,�

0&/Ž0@�&4&'B-&�	!+K	8€l\�	/

[

0&X�4,/7A_�.-,�	K � '+')`�� 0�!)0bF#]G')*	5k')* � �	/>EbF+�	/>*.'

[

698t-,�	/

K

�

<

Z

; <�;

69� 5+'
0

=

[

*	!
0

:

X?0&!+K	��4&!�/(�	!#Kv02')4f-@]&A�A�8>0&�3A?0&�

�€}

�&*.'):�8(69� ��K	8(e,! 5#� ��:�!+K	�	5+�	�35#�

-,4,��0@')�@4,K	e˜!+K	�	6v8>�3/>0&!#!+K	8>�3O�!

�ks,��w,u��

!#;†�	��'#5)]&/(:�� '#�	5#6v8>��]&��!€l\�	/>%(5#X?0G')e<�	K	� �3���	�¢0&K

iGF+4,����0&�{A†� -&�	K � ')�.'#'M!#;†�	��')5#]&/>:=� ')� 5#6v8>�?]@��!#4,�3�?0@�20h!#�	$&%(')!+*	$,*.-,� /q0

0

)'V

R

©

S

�

0

:

R

>

�

W

©

S

0

=

RJW

�

W

©

S

0

=

R

U

�

W

©

S

0

:

R6X

�

W

©

S

W

���j�(sf�,�

s�®3�



���M@��

]&A�5#0=P

}

0

:

R

>

�

W

©

S

0

=

R W

�

W

©

S

K *	5#O=!#X�� /(C,� 8¤0 �&4,6v;�/(��(<X3O�/>/>]&6v!#K�]@6ª!#%(�&4,� 0&K

ˆ����h�

�

�

Œ

X?]&5+4,6 :=8>!#K �75+�	��:�!+K	� 5#5#�

�

$«]@')X?0G')e X�4,$@Ch0

���ts,�

]@A�5)]&�•')0&/Ž]@/('…!#K	� 698

x

�3/Ž0&!+!#K 8>�3O�!¤K *	5#O=!#X�� /(C,� �&� �{')i=/™!#K	]&6v4,!1iGF1K *	5#O=!#X�� /(C•8(!16v�	$�F+�	/(�	��8(�

�…} ���ts,�

]&A=5)]&�

-,* $,K	�.'#' !+K�]&6v%(')]&!#!#0&/M� />/(�	��')*.')A†�	��8('+'•��� 6 /(*	;���� �^l\� /¬0 ;†e,/>O=!#4,�3�?0&�^6v�	$&l\� />�	/(E

X?0&6v8>!1K	*	5+e,X�� /(C,� � 0h!#;†�	��')5#]&/>:��.')� 5#6v8>�?]&�=!¡X�4,/>4&694,5kc�'L]@!)0•6v8Ž0@'+'

�

0&/>0&�3A?0&�

[

0&X�4,/
0 I

�j8(!#K	]&69%t'L]&!#0&�&4&5€0

���j�(sfw,�

A†�	/(8

b

Udc [

a,!+!#K �	$,A†�	�—d !)0&�^0&K �	/(!#E

'L0@$,4&'¤-&�	!#!+K	`�� c?$&C&�	/(6•A_�

�

�{8(-&�	/¦0
0 I

!#;†�	��'#5)]&/(:�� '#�	5#6v8>��]&��!#4&�˜4,/(C,0&�z�3/>0&!#!+K	8>�3O�!

[

6•O�/t')8>;=/>8>�G0@'#%(-D!+i�/(C

x

l\`�$,$@-,*	�=�3C&�	/M5#�	�=:��	/(�&�	K E˜4,;†�	5)]G')4,5+4,�3A_e,/Ÿ!+K�]&5+6I0&K.'L0@'#X?0@'#e,� 6v�	/(C&�	�›�38>� />*	$&%(')8(� 0

���

O�$&X

sf�,�P@	�tx

A_� �2'L0&/>]&/('¡l\� /(')*.')� />�	�@� '

[

� K	* 5+'¬X=4,/>4,6v4,5klm0&�

�U}š�����tsf���

� />E�]&/(/>%t'L]&!¡0@K '

A�8(K	4,��Cj%('\F#0

[

X�4&$&C 0–!#K �	6v8>�3/Ž0&!+!#K 8>�3O�!7!+;_� ��')5)]@/>:��.')�	5+698(�?]&��!�69� 5#4,6v4,5kl

�

[

698t-,� /10

���.-,�	K EIK *	5#O=!#X�� /(C,� 8…� $&CjA_� �–0
0

)'V

;_e,/(O�!)0@8

�•}

K	4,�3A?0&�{0h!#K �	6v8>�3/Ž0&!+!#K 8>�3O�!ŸK	* 5#e,�G0@'

���j�(sf�,�

8(!#6v�	5+� ')* A_� �I6v�	$,X�0@'L]&5+4,K	X�0@'mF+O��•0|!+K�]&6v/Ž]&/(eHK	*	5+O�!#X=�	/(C&�	8(A_E,/Qd !#O�;?]@�•X�4,/(4

x

6v4,5+l�!#;†�	��'#5)]&/(:�� '#�	5#6v8>��]&��!#4&�@0G'ŸX?0&!#K �?]&/t-&0

�

} ���M@��

]&A�5#]&�<0
0

:

R

>




W

©

S

0

=

R
W




W

©

S

K *	5+O�!#X�� /(C&�	8('|6•O�'L0@'\F+O��B02�&4&69;�/(��(BXjO=/

x

/Ž]@69!+K�]&6 !+%>�@4,� 0 !k'L0&��:�0&5#:—X�]&5#4,6 :�8(!#K �^5+�	��:=!#K	� 52�	!+� ')* �

�ž}

!#;†�	��')5#]&/>:=� ')� 5

x

6v8>�?]&�=!„�3O�6v6•O�/>]&��!¥!#4&5)0��€0

���

O=$,X

sf�&�k@	�

�	5+�	:�6v*	��C90&/>�G0&/(6I0@K	X?0@'#e,!)]@$�]@'¥0&/>]@'L]

x

690&!#K.'#-@0
� !#K O�;_� 5

x

��(�;_4&���	��d 8Ž]&/(8>!#0&� �&4,��-,� 5#$�]@/('

[

*	!"��� 6 />* ;=')� � l\� /h0�!#K	� 698

x

�3/Ž0&!+!#K 8>�3O�!¤!+K�]&6v%(')]&!1X?0@698(!UK *	5#e&8

��}

K 4,�3A?0&�2!+K�]&6v4,!¤iGFUK *	5+eMF+�	/>� ��'¡69� $

[

69� /(C,� �

��� 6 8>$,0&K	8M!#K	� 698(�3/Ž0&!+!#K	8(�3O�!2K	* 5#e,�

[

:=�"���	6 8(!20 ;†e,/>O�!+4,�3A_e&/J!#K	]&5#690&K e^X�0&698(!

K	* 5#e,�

�

��K	� � 4,/tC�0&� K	* 5#e,�

[

6v�	/tC��=�	�D0

�r���tsf���

��� -&�	K EGF+*	��� � 8>!|K	* 5#e,8¥* !•0

�r���tsf���

X?]&��C,0&:�4,!+A_e,/¡�38(�	!#�=�	�

�

��K.'9i=$&C˜:�� 694,�=!+')5#]&/>X�0@'mF+O��

[

X?0"�38>!#K	]&6v%('mF+O=� 0"��� -&�	K E

K	* 5#O�!+X��	/tC,� 8('

[

*	!J0&6v�	/(C&�	� �3O�6v�	5#8(�3O�!M;†4,��')4&!#!)]@$,4,�–A†�	/(`�/«69� $,�	$@C,�	K ���	�{09!+K�]&6

x

s�®�w



��� N=�

]@A�5)0=P

} ���M@��

]&A�5)0 0

���j�(sf�,�

���.-,� K	EGF+* ���	�—K *	5+O�!#X�� /(C&�	8¬� /(')`=�3'#� '#*	!#�–O='L]&�

�

$«]@')X?0G'mF+O��

[

X�4,$@C d !)0&�‰0

�j�(s,�

]&A�5#]&�‰/Ž]G')X?0@'#ež!#K �	6v8>�3/Ž0@!#!#K 8>�3O�!˜K *	5#O=!#X�� /(C,� �

6I0@5)0&:���0&�

�9}

K	4,�3A?0&� 0&K��‡6����

7

Œ

��* /_F+�	/(�	��')�@�	K	E–X?0&6v8>! K	* 5#e,�"8t'#'H69]&5 ��� 6

/>* ;����	�9l\�	/

�

/Ž]&/(e K	* 5#O�!+X��	/tC,� 8(-,� /

[

0@K	4,�G0@'2/(� -&�	!#!+K	`�� 0

���M@��

]&A�5)]@5#e,/

���

/tC—6ve�:�4&� F+O=')O��=�—0

��� N

]&A�5#]&X�4,K

�

$«]@')X�0@')e

[

X�4&$&C 8>/tC,�	� 6ve�:�4&�{6v8>��:=�	� 8>$�0&K 8g!#K �	6v8>�3/Ž0&!+!#K 8>�3O�!JK *	5+e&'

X��	/tC,� !#�	�{�G0&;�O����•-j8(!#!#K	0

[

*	!¦0€;_e&/>O�!+A_e,/_!#K	]&5#690&K	e€X?0@698(!¡K	*	5+e,�•8(!¡�	/('#­������ �

�

�

�
	 � � ��� �%� ��"
���
���
& �

��A�A_� �•0¡l\�•F+� K	� '#A_� �•�	$@C iGF

[

'#8>!+K 'L]@�|�3/>0&!#!+K	8>�3O�!�4,;†�	5#]@')4,5k'«-,�	K � '+')`����HA†�

[

69� /(Cj���	�

!#;†�	��')5#]&/>:=� ')� 5#6v8>�?]@��!)]&A†e,/¦0 !+K	� 698(�j/>0&!#!+K	8(�jO=!I!#;†�	��'#5)]&/(:�� '#�	5#6v8>��]&��!v�j8tl\�•F+� K	X��.')E

�	$&C X?]@�3C,0&:�4,!J0&/Ž0@��F#]@A?0&�

�¤}

�3/Ž0&!+!#K 8>�3O�!J4&;_� 5)]@'#4,5M�3O�6v6•O�/>]&��!Ÿ!#4&5)]&�?0@�2!#K	O=;_� 5

x

��(�;†4,���	�=d	8Ž]@/>8>!¦�&4&�3-&�	5+$,�	��d 8Ž]bF#]G'

[

*	!¬0IX?]&��C�0@:�4,!¬� />E�]&/(/>%t'L]&!k'Ÿ�j8(X?0&!+K	�?]&/t-@096v�	$,X?0

x

'L]&5+4,K	X�0@'mF+O��D0 X?]&5+4,6 :�8>!+K	�D5#� ��:�!+K	�	57�	!#�.')* �›0{!#K �	6v8>�3/Ž0@!#!#K 8>�3O�!�5#�	K 4,�?0&�=d	8Ž]@�@0G'

0•�&4,6v;�/(��(9!#%(�94,/tC�0&�•'#�	5+`�/>�.')�	8(�•8>!

[

0@X�4,/•0@K¬�	5+�	:��.')8•!+K	�	6v8>�3/>0&!#!+K	8>�3O�!1!#;†�	��')5#]&/>:��

x

')� 5#6v8>�?]&�=! �jO=696•O=/Ž]&��! �38tl\�•Fk')* !#�v6I]@5 ���	6 0@A�!#K 4,/>i='|�@4,��-,�	5+$,�	�=!

�2}

X?]&��C�0@:�4,!

�	/(E�]&/>/(%(')]&!|0B!#K	� 698(�3/Ž0&!+!#K	8(�3O�!•!#;†�	��'#5)]&/(:�� '#�	5#6v8>��]&��!h0&��0&/>8t')8>�3O�!Hl\4,/tCj')0@'L]@!)]&�?0@�<8(!

')� �j8(��')X��.')E

�

s�®��



sAO&u



���������	��
���


���


����������������

� ���




�


��

�

���

}

!+')0@')8(!#K.')8>�3O�!¤c�K	8>�G07� $&Cj8>�v/>� $,$&C,4&5#!)0@A�A?0&�•l\�‡F+/>Ej:�E7')� 5#`�/(� '#� 0•�&4,6v;�/(��(I5#�	�=:�!#K �

x

5#� � �3O=')0@'L]@!)0

�¦}

�@4,69;=/>��(�8t'L]&!¦�	$&Cj8(�•l\4,5#5#]&!)090I5#� ��:�!#K �	5¬:=8>�?0&6v8>�G]bF#]@�?0&�•�@4,69;

x

/>8(�@]@/(')!#]&$�0

[

0&KHi��

�

:�8(�?0&6v8>�G0&8†�@]@4,!#K

�U}

�G0&4&'#8>�3O�!Ÿ:�8>��0&698(�G07!+')0@')8(!#K '#8>�3O�!Ÿ/>� %>5#]&!)]

x

�?0&�H�	$@C�8(��X�0@')* �&4,��C�69ej:�!#K �	5+�¤0J;†�	5+8>4j:�8>�3O�!�;?]&/tC�0J� />6v*	/>�.'

[

69� /(C|0Ÿc?K	8(�@0@8�6v�	��C

x

��C�8(!#* $,�	�^]@'#/Ž0&$�]G'€*	!v�	/>4&!#K	/>]&!)]G'v0 5#� ��:�!+K	�	59;_� 5#8(4�:�8(�3O�!€;?]&/(C,]&8>5#0B-,� '+'Ia&!#!#K �	$,� �

!#� $,%('#!#*	$&* -,� /•]&/(/>%t'mF#0 � />E

� }

;†�	5+8>4j:�8>�3O�! ;?]&/tC�]&� 0›�3/Ž0&!+!#K 8>�3O�!–:=8>�?0&6v8>�G0 -@]&K	]@'

0&/>�@4&'mF#]@�

[

0&K¬� K	� �j5+�H0&/Ž0@;_4,K 4&'#'U/>� %>5#]&!+'U�	/(E,!#K a,5

E

4,8>��d	0&5#*¥F#0f-@0&!+4,/(')0

�q}

;_� 5#8>4j:�8(�jO=!

;?]&/tC�]&�|0J!k'L0@'#8>!#K.')8(�jO=!•69� dLX?0&��8(�G0&83698(�j5+4�]&/(/Ž0&;†4&')4&�j�G0&/

[

0J;†�	5+8>4j:�8>�3O�!�;?]&/tC�0Ja,!+!#K �

x

$,�	�€;†�	:�8($•0 �14,/('#K	690&�v]&/>/>0&;†4&')a,!+!#K �	$,� �j�@�	/_0&�?0&/(e,$|X��	/tC,� 'Ul\4,$,/>0&/>�?0@�7�	/†0|�&4&'#8>�3O�!

:�8>��0&698(�G0&815+�	��:�!+K	� 5#�	� �14 �U�	�

[

�

O�� />/>�

["!

6I0&/(�2*	!

!

8>��0&8¡]&/t'L0&/¤�38tl\�•F+/>� !#K.')� '+'€')�	5

x

694j:�8(�?0&6v8>�G0&8?l\4,5#690&/(8>K	67O�!)]&A�0&�

�

}

;_� 5#8(4�:�8(�3O�!7;?]@/(C�0{�	/>6v*	/(� '|l\4,��')4,!7!#K	� 5#� ;_�.'JF#]@')!+K	8>�D� $&C,� !v6v�	K 4,!#K �&4,;=8>�3O�!

5#� ��:�!#K �	5+�	�B')5#0&��!+K	;†4,5+'¬'#O�/Ž0fF+:�4,��!#]&$�0&8(�?0&� 69� $,*	5k')* !#*	A†�	�D8(!

�H}

K•O�')e,A�A=8•�&*.'H* -

x

')8(K	�	:=A_� ��0¡�?0@��4&')� dLX���4,/(e,$,8>]&A?0&�¬� />* 5+'•l\�‡F+/>Ej:�*	!•/(�	X��.')Ef-,*�'#� '#'#�

[

X�4,$@C¬4,/tC�0&� ��* X?]&��C

!#K	]&KJ�?0@��4,6v* ')� 51�38('#�	5NF+�	:�* !#­

[

�?0&$&Ch'#8>!#K.'L0&!#]&$,i9698(�3')]&�G0@'

[

i��

�

�?0&��4,!k')5+O���')i�5#]&�G0@'

X�4,K K�0&�?0@�"/>* '#5#�

[

6v�	/tC,�	�3A†�	� 0 -&�	K	�.')* !•� •_�	��')%t-,�9�&* '�:�8(69� ��K	e,A�0&� 6v�	$@CB-,* $,A_�

[

*	!J0&K�� />� �3'#5#4,�=4,�2lm]&K	8(!#�&4&X��	5+�	��!M!#K�0@A?0&:Bi='#X�4,!+!#K�09!#4,�3�G0&/��?0&$&C&4,A�AB0v698(��'L0€69*

x

5#�.')�	8(��*	/

�•}

69]&5„���	6

[

-&0@$&Cvd	!)0@�v$@C,�	�=$,*	� �&a&/>d	!+a,��X?0G')e7�.•™� ��')%(-9�	/(�	��')5+4,��4,�€X3O�/

x

/Ž]&6vX�4,!+!#K	0•!#4,�3�G0&/g�38>!+�	A�A{0h698(�3')0•69* 5#�.')�	8(��*	/

[

� K	*	5k'•F+e,/•/>� %>5+X?0@')e&�v!+K	� 698(�j/>0&!#!+K	8

x

�3O�!I6ve�:=!#K	� 5#� �j�@�	/

[

69� /(C&�	�›0&K �	/(�	��')5+4,��4,�˜;�]&/(C,]&8('€�3/Ž0@!#!#K 8>�3O�!+�?0&� ')� �38>��')8(�

[

:��

�&4,5+5#� �3'J69ej:�4,� c?$&C&�	/(�	6•A†�|-&�	!+K	8>� 0hlm]&K	8(!#�@4,X��	5+�	��d 8Ž]@'M*	!J0vA†�	/(E,/>� lm0&�G0&:=e98(�3'#�	5

x

l\�	5+�	��d 8Ž0Ÿ� •_�	��')O�!+4,�G0@'

�…}

�?0&��4,!k')5+O���')i�5#]&�3A?0&�•0@K��	/>� ��')5#4&��4,�¬�3/Ž0@!#!#K 8>�3O�!�694&K	$�]&!#0

')8(;�8>�3O�!#0&�–�G0&4&'#8>�3O�!

[

� K	*	5k' 0&K�8>!+69� 5+'¦�	$&Cj:�8(69� ��K	8(e,!¦!#K	� 698(�3/Ž0&!+!#K	8(�3O�!J6ve�:=!#K	� 5#� �

X��	/tC,�.'#'M]&/(')0&/Ž]@��4,!)0@�•*	5k-,*	��C&�	!¬6ve�:=!#K	� 5+'¦�&� />/«0&/(�G0&/>690&K	�=8

�

}

�j/>0&!#!+K	8(�jO=!)0&�|�G0&4&')8(�3O�!•5#� ��:�!+K	�	5+�	� ��-@0&��')O�6v6v�	dLX?0&�=8>�G0&8&6v�	$@l\�	/>� />E,8(���	�Ÿ!+K	�

x

sAO�s



6v8>�3/Ž0&!+!#K 8>�3O�!Ÿ��-&0@�3')]&/Ž]@!)]@'M0�� O='#K �Ÿ8>/(/>� 5¤')5)0@d	�Hl\4,5#6•O=/Ž0€0&:GF#0€69� $

[

69� /(C 0€5#� ��:

x

!#K �	5I]&/>/>0&;_4@')!#­=5#­�!+*	$,*.'v0 �3/Ž0&!+!#K 8>�3O�!v5#�	�=:�!#K �	5•;†�	5+8>4j:�8>�3O�!€;?]&/tC�]&8(5)0B-,�.'#'9a,!#!+K	� $

0&/>0&�	F#]&A?0&�^]&/(/>%('\F#0B�	/(E

[

� K	*	5k'20<�j/>0&!#!+K	8(�jO=!9;†�	5+8>4j:�8>�3O�!v;?]&/tC�]&�˜;†�	5+8>ej:�O�!#8(:��•F+�

[

0

;?]&/tC�]&�<6v�	��')* �^!+K�]&6v%('#4&'#'7�3/Ž0&!+!#K	8(�3O�!hX?0@')]&!h*	!€0B;?]@/(C�]@� !+')0&A�8(/>8(')]&!)]G'ŸF+� />/>� 69K E

$�F#0&;�O��=4b-J��(�;†4,���	�=!#�	� 6v�	$�F+�	/(�	���=�	�¬0¤6v�	K 4,!#K �&4,;=8>�3O�!«5#� ��:�!#K �	5��&4,�=:�O���'L0&�=d	8Ž]fF#]

x

�?0&����O���')O?]&d 8>e,8(A?0&�D8>!

[

*	!�l\4&�3'#4,!H!#K �	5#� ;_�.'•�G0&;���0&�"�	$&C&�	!��j%(!#* 5#/>�.')8�� 5#�	:=69* �3C&�	�

8>��'#�	5#;=5#� ')]&/Ž]@!)]&A?0@�

�

}

;†�	5#8(4�:=8>�3O�!¬;?]@/(C�0•� />6v*	/(� ')�.'

[

698(�3'¬0•/>� $,�	/t')�	5NF+�	:='#�	A�AB'#a,A�A†:�8>6v�	�=K	8>e&!J!#K �

x

6v8>�3/Ž0&!+!#K 8>�3O�!„69ej:�!#K �	5k'

[

�j8t')� 5\F+�	:�')�	�•0&/>�G0&/(6I0&K K�]&�•0&K¬0@'#4,6v4,�h*	!U694,/(�	�3O�/>]&�7c?K 8

x

�G] F#]&A?0@�

[

* !q!#K	]&6v4,!•0&/(�G0&/>690&K�]@!)0¡8>!+69� 5+'…4,/(C,0&�•X3O�/>/>]&6¬F+�	/>� ��!#* $,�	�3��* /38>!

[

0&6v8>�&4&5q0

X3O�/>/>]&6vX�4,!#!+K�0&�€5+ab-j8(:��	�90&K 0&:=4&'#'¡5+�	��:=!#K	� 5Ÿ$,�	4,6v� '#5#8>0&8Q69* 5#� '#�	8(X��	K¬�@*	;†�	!k'

[

6v8>��'

;†*	/>:�]&O�/=� $&C,� !„0&�3O�!#K.')8>�G0&8

[

5#O=$�0&/>690&!+!)]&$,8

[

X=8>:�5+4�:�8(�?0&6v8>�G0&8�* !�4,;=')8(�G0&8�;=5#4,A�/(*	69]&�

x

A?0&�

�

}

!#K �	6v8>�3/Ž0&!+!#K 8>�3O�!Ÿ;_� 5#8(4�:�8(�3O�!¡;?]&/tC�0ha,!#!+K	� $,�	�•l\4,5+6I0@8>/Ž0@$�* !¦� /(-j8>/(�	$h8(!¡�?0&$&C

x

A?0&� X?0&!+4,��/(%('L0@�?0&�•0€�G0&4&'#8>�3O�!Ÿ5#� ��:�!#K �	5+�	� ')�	5+694j:�8(�?0&6v8>�G0&8Ql\4,5#690&/>8(K	6•O=!)07!+4,5)]&�

A†� -,� K	�.')� '+'¦a,!#!+K	�	$&�	�3X��	K

[

*	!¡!#4&�I!#K �	6v;_4&�3'#A_e&/•;?]&5+XjO=K�0&6v4,!)0@�•'L]&5+$&C�0&/(X?0@'#e,�

�•}

K

�	$@C�8(�I')� 5#`�/(� '#�	�–� />* 5+'¦�	5+�	:�6v*	��C,� �{�@a,����C,� �D]@'#-j8(X�� '#E,�•-@0&$&C ]&/t'L0&/>]&��4,!+%('#X?0@')e&�I0

69]&!#8(�¬�	!+� ')5+�

�

��KU8>��:�4&�&4,/¨F#0

[

X�4,$&C�0Ÿ;_� 5#8>4j:�8(�jO=!…;?]@/(C�]@�j5#0J0&/>0&;†4,K	4&'+'«/>� %>5)]@!�a&�?]&/>/(e

6ve�:�!+K	� 5#�&* ��'J8(!¡69� $fF+� />�	�bF+�	� 0•c?K	8(�@0h690@')� 6I0G')8>�G0&8†�	!+K	�@a,K ')]&5)]&A�0&�

�

}

�HO='#K �Ÿ8(/>/>� 5 ]&/(')0&/

sf� ���

*	!

sf����s

�&a&K	a&'+'B0��?� Cj��690&� l\* />�D;?]&/tC�0&8(��')�	$&5)]&/

x

A†e,/H/>� -&�	K � ')�.'#'

[

0&!+K	8>6v;='#4&')8(�jO=!)0&� 0z-,� K	�.')E�5#� ��:GF+* A_� � *	5+-&*	��C,� !D!#K	� 698(�3/Ž0&!+!#K	8

x

�3O�!–;=5#4,;?0@$�]@')4&5+'

[

�H5+�	�	� l\`�$,$&-&*	��C3'B* !B]&/(/Ž0&;†4&')!+­�5#­=!#*	$&� '{0z��C,4&/>d -@0&��0&!{*.-,� �

x

A†�	�˜�&� K	:='#*	�˜�@4,���35#*.'€!#K�]@69%t'L]&!+4,�<-&*	$,K *	!+*	5#� X?0&!+K	�?]@/>��8

[

698t-,� /¤0B$&C,0&�&4,5+/Ž0@'#A?0&�

�?0&$@C�!+K�]&67i^�3/>0&!#!+K	8>�3O�!€;†�	5+8>4j:�8>�3O�!h;?]@/(C�0"0@:?0@'L0@8('h�@�	/>/¡�3O�6v�	5+8>�3O�!#0&�›69� $,X?0@')]

x

5#4&K	��8

�•}

�38>/>� ��d -&�	��� !M*.-,� �2�	/>�‡F+*	5+�¬-�8(/Ž]&$&4,!#!#]7-&]@/('L0@�I0h6ve�:�!+K	� 5¡�	/>E&�3C&�	8

[

;_* />:?]@O�/

0&K

[

X�4,$&C20€��0&%(-9c?K	8(�@0@8•8>��')O=%>d	8(ef-&0@/™!#K �	6•A†�	� -j8>!+K	4,��Cj/Ž0&$¬F+e,/•67­��&aj:�8>�I0&KH0&/>0&;?]&/

x

/Ž0@;_4&'Ÿ�@a,K	� />* A_� �–8>!Ÿ* !¥F+e,/«0&:bF#0€-j8>!+!#K	0I0€�3-@0&��'#O�696v�	dLX�0&��8>�G0&8g!+;_� ��')5#O=6Y!+K�]&6v4,!

!+')0@')8(!#K.')8>�G0&8¤'#O�/Ž0fF+:�4,��!#]&$�]@'9*	!I0&K{� ���	5+$,8Ž0@!#K	8(��')�	�›�@4,5#5+�	/Ž]@d	8>e&8('

�¢}

K	4&�jA�0&��0&K{8>!

-j8>/>]&$,4,!+!)]7-@]&/('

[

X�4,$@C 0&KH�	$&C&�	!¦�	��� 5#$,8>0&!#K 8>��')� �2;�5#� d	%(K|6v�	$&X?0@'L]@5#4,K	]&!)]&X=4,K *	!Ÿ6v*

x

/(C&�	A�A ��-@0&��')O�6v4,!Ÿ� •_�	��')O=!#4,�2/(�	%>5#]&!)]@X�4,K„F#0�-j%(')0&��8•�@�	/>/«0h6ve�:=!#K	� 5Ÿ;_4,��'#4,!#!#]&$�]&�

�

}

K„�	/t-,*	$&K	� '+'q�3O=')0@')e&6•O����G0Ÿd	*	/(�38(')­=K	*	!+�10¡-,� K	�.')EJ5+�	��:=�	�7'#i�/>8,�3`�/(a,�3A_a&K	EŸlm0bFk'L0

��-@0&��')O�6 �&4,5+5#� �&d	8(e,�€69� $,�&� 5#� !#*	!+�

[

6ve�:=!#K	� 5#� �9�38>:=4,/>$,4&K�]&!#0|� K	�	�v�&� K	� />*	!+*	5+� *	!¡0

��C,� 5+'M�	5#� :�6v*	��C,� �{0@/>�G0&/>690&K	]&!)0H-,4,/t'

�

sAOP@



� ��� � �I� ���
������� ���!"�� ��� ����� �%�%$'� �

}

;=5#4,;?0@$�]@')4&5…!+K	�	6v8>�3/>0&!#!+K	8>�3O�!�X?0@')]&5#� !#�.')A†�	�•* 5+-,* ��C,�	!„0&/>0&�	F#0M0 �?� Cj��690&�7;?]@/(C�0

x

8>�='#�	$,5#]&/>A†e,/¥�G0&;�X?0G')eD0"��C,�	5+�	$,;†4,��'��m!k'L0&d 8>4,�?]@5#8>O=!�lm]&K 8>!
	|69ej:�!#K �	5•!+�	$,%t')!+*	$,*.-,�	/��

�‡:�E›!#K �	5#8(��')8 �?4,O�5+8>� 5I')5#0&��!#K.l\4,5#69]&/t'mF#0 0˜!+K	�	6v8>�3/>0&!#!+K	8>�3O�! � 5#� �	��l\`�$,$@-,*	��C
�

}

;_� 5#8(4�:�8(�3O�!g;?]&/tC�0¡�	/(69* />� 'g0&/Ž0&;3F#]@'�F+�	/(�	��')E � O=')K �Ÿ8>/(/>�	5_')5)0@d	�•l\4,5+6•O�/Ž]G'g�	A�A†E,/���C,4&6

�&* ;�K	* !JO=')]&�{��C&�	5\F+`=���

}

'#5)0&d �€l\4&5#6•O�/>0•�&4,5+5#� �&d	8(e,8¥X?]&5+4,6 �3`�/>a&�jA†a,K E l\4,5+5)]&!+A_e&/��	5#� :���� ���

}

K€�	/(!#E

lm0bFk'L09�&4,5+5#�	�@d	8(e 0&A�A†e,/…� 5#� :

[

X�4,$@C–0 �Q�.Cj��6I0@�B;?]&/tC�]&� X?0@')]&!+l\`�$&$&-,* �3C&*	��� �B��� 6

d	!#0&�{4&/(C�0@�–;?]&/tC�]&�3�?]@/«-@0&�{!#K *	/>!+E�* 5+'#*	�&�

[

0&6v�	/tC,�	�35+�•09X�0@'L]&!Ÿ-@0&5#8>]&d	8(eGF#0€�	/('#­���8(�

[

X?0&��� 6 4&'#'v8(!

[

0&X�4,/Ÿ0DX?0@')]&!v0&K	* 5+'9698(��8>69]&/>8(!

[

69� 5+'v!#K 8>��$,O=/Ž0&5+8('L]@!#4,�D-@0&$&C˜$,�

x

4,6v� ')5+8Ž0&8•0&�G0&:?]&/tC,4,�D0&�G0&:�]&/(C&4,K	K	]&�D0 '#4b-@]&A=A�8¥698(��8>690&/>8(K�]&/>]&!+'��

}

!+K	8(��$,O�/>0&5#8t'L]

x

!#4,� -@0&$&C{0&�G0&:?]@/(C,4&�•F+� />� ��/>*.')�|:�8(•_5)0&�@d	8(e&'J4&�&4,K��

}

:�8t•™5#0&�&d 8>e

§

�����

"

�	/(/>�	5¦]&/t'L0&/

A_�.-,� K	� '#� '+'¡$,�	4&69�.')5#8>0&8�� />6v*	/>�.')�Ÿ�	K �	�3A†�	� 0&KŸ�	!+� '#�	�3A_� � 8>!¥69� $�0&:GF#0|0HX��	/tC,�	!U!#K �

x

698(�3/Ž0&!+!#K	8(�3O�!¥�&a,K �	/>%t')* !+'

[

:��M0HX?0&$&C&4,6I]@�3C&4,!„��� �¡'#4,��8†69� dLX?0&��8(�@]G'¥:�8(•_5)0&��'#%(-h;?]

x

/(C,]&�3�@0@/™�	$&*	!#K %('#8™�38

[

69� /(C,� �9!+K�0&A�0&:�4,�2-@]&/Ž0@!#K '#X?0@'#�?0&�v694,K $�]&!+8>5)]@�3C3'¤07:�8(•_5)0@�3'#%(-

;_4&�3'#4,�3A?0&�

[

6v�	/tC,� ��4,/tC�0&�h;†4,��')4&�

[

0&X�4,/=0¬��� �¡'#4,��8�6v�	dLX?0@��8>�G0J��� 6 � $&C,* 5+')� />6•­��

}

!+K	�	6v8>�3/>0&!#!+K	8>�3O�! � 5#�	� �Il\`�$,$@-,*	��C3'Ÿ0|:�8(•_5)0&�@d	8(e,!„')0&$,4,�3�G0&/Q�38>� $,*	!+K	%('+-,�J0&KJ* 5+')�

x

�&� K	*	!+A_� �9/(� -&�	K	�.')� 6 0M'#5)0&d �Ul\4,5+6•O�/>0¦:�8t•™5#0&�&d 8>e,!��&4&5#5#� �&d 8>e,8t'

[

6v�	/tC,� ��0¦:�8(•_5)0@�3'#%(-

;_� 5#8(4�:�8(�3O�!�;?]&/tC�]&�35)0 -,�.'#'„a,!+!#K	� $,�	���

}

K¦%>$@C•��C,� 5+'„')5)0@d	�¡l\4,5#67O�/Ž]&A†e,/�69� $,X?0@')]&5#4

x

K	4,6 0B!#K �	6v8>�3/Ž0&!+!#K 8>�3O�!h!#;†�	��'#5)]&/(:�� '#�	5#6v8>��]&��!+'

[

69� /(Cj��� � K	* 5#e,810&K2�	�=�	5#$&8Ž0&!+K	8>�

x

')� �<-@0&$&C<0{!#K	e&5)]&!+8U5+�	K	4&�?0&��d 8Ž]&���

}

KI� 5#�	:=69* �3C&�	�@� 'v0&K98>5#4j:?0&/(4,6•A?0@�<!+K	4,�G]&!+4,!

;_* />:?]@�&4,���m�@* '

x

* !…X?]@5#4,6ž:=8>!#K �3A_E,/3]@/>/>e¡!+K	e,5+eM5+�	��:=!#K	� 5

[ !

8>�?0@8�A�8>/(/>8Ž]@5#:�	�')� !#K '#�	/(�	6��

}

:�8(•_5)0&��'#%(-M;_� 5#8>4j:�8(�jO=!•;?]&/tC�]&�•F+�	/(�	��/(* ')*.' �?�	5+698@XjO=/>/Ž]@69!+K�]&6 !#K �	5#8(��')8 �?4,O�5+8>� 5

')5#0&��!#K.l\4,5#69]&/>]&!M!+�	$,%t')!+*	$,*.-,�	/•')0&�3O�/>69]&��C,4&K	4,6 ��4,5+6I]@/

[

6I0bF+:–��4,5#69]&/

x

!#K O�;�5#0@-,�

x

K	�.')E ��0&��4,!k')5#O=�3'#i�5)]@�^�@4,��:�O=�3')0&��d 8Ž]bF#]@'I69� $,X?0@')]&5#4&K	e<5#� ����(�8>e,!v*	!v')5#0&��!#K 698(!#K

x

!#K 8>e,!

!

x

69]@')5+8h(•�	/>� 69� �3A_� ���

}

;?]&/tC�]&�2X=4,!#!+K�]@'¬0��

E

0@')X $«� ��$&'#X

!

;†�	d.')5#O=6��

x

�?0&�

��� -&�	K � '#' ')� / F+� !#%('#69* ��C¢!+;_� �3'#5#O�67A?0&� 69� $fF+� />� ��E d	!+i�d	!+4,��!#� $,%('#!#* $,* -&�	/ X?0@')]&5#4

x

K	4,6 6v�	$��

!

K O�;�5)0�-&�	K	�.')E F+� />�	�=/>* '#�"�	!+� ')* � 0&K

}

��:=5#�	�.- 5#� ����(�8>ez4,�&4,K.'L0›lm]&K	8(!

l\4,5#:=%('L]@!€0&K 'v�	5+�	:�6v*	��C&�	K	8

[

X�4,$@C›���	$�0G')%(- X�4,!+!#K	i=!)]&$,i¢�	/>� ��')5#4&�z* !9/tC�O=� !#K	0&�G0

x

!#K 4,�G0@'•� $&C�0&5#]&��'•'L0@5+'L0@/>690&K	eD:�8t•™5#0&��')%(-›;�]&/(C,]&�›8>!I6v�	$�F+�	/(�	���=�	���

}

:�8(•_5)0@�3'#%(-

;?]&/tC�]&�vX?0@')]&!)]@'U-,* $,`�/g07�@4,��:�O=�3')0&��d 8Ž0•/>* ;_d !#E,�v/>� �&4,;�]&!)]&A�0&�2*	!¡0��&4,��:=O���'L0&��d 8Ž0

]@')/>0&$,4,!U-�8(!#� />�&� :�*	!+*	A†�	�B8(!¡�38>6•O=')0@')4&6��

}

'#5)0&d � l\4,5#6•O=/Ž0•69]&!#4j:�8>�€lm0bFk')0€�@4,5#5+�	�

x

d	8(e,8•/>* ��C,�	$&*	A†�	�–;†�	5k')O�5+A?0@'#%(-9�&4,5+5#�	�@d	8(e,�

[

6v�	/tC,� �•X?0&!+4,��/>e,0&�I0h!+K	4,�G]&!+4,!M��C&�	5#� $

x

;_4&�3'¬8>��')� $,5)]&/(4,�3A?0&�–l\� />/(*	;†E �H0&O�!#!J8>��')� $,5)]&/(4,�2�&4&5#5#� �&d 8>e,8(�?]&/q6v�	$&!#K	4&�&4&'+'L0&�3X�4,K��

}

K 4,�3A?0&� 0 �?�.C��=6I0&�I;?]&/(C,0�8(�3'#�	$,5#]&/†�	!#�.')* � 0�-,* $&')� />�	�I:�8>6v�	��K 8>e,!„8>��'#�	$,5#]&/>4,�7*	!

0B:�8>!+K	�35#�.')8(K�]&/>]&!#!#0&/1�G0&;†d	!+4,/Ž0@'#4,!•X?0G'L]&5#]@')6v�	���.')� � 0B�@4,5#5+�	�&d 8>e,� !#K�]@69%t'L]&!#]@'•���

x

X��	K �	��]G'#')� �38>��')X��.')Ef-,*{')�	!+K	8(��� ��K *	5+'I4,/(C,0&�^69ej:�!#K �	5k'I:�4&/>$,4,K.'L0&6 �j8

[

0&6v�	/tC›0

sAOVN



�&4&5#5#� �&d 8>e,�<69� $,X?0@')]&5#4&K�]&!#]@'7;�]&/(C,0{8>��'#�	$,5#]&/>4,�"X=�	/(C&� '+'h�&a,K a,��!+*	$,� !h:�8(•_�	5+�	��d 8Ž]&/

x

�	$@C,�	�=/>� '#�	�"6v�	$,4&/>:?]&!#]&5)0v-,�	K � '#8„-j8>!+!#K	0��

}

K€8>:�E@l\`�$,$,E

!

dLX=5#aj:�8>��$&�	5 �	$@C,�	�=/>� '#X��	K

4,/tC�0&� />4,�G]&/(8>!¤6v�	$&4,/>:?]@!#4,�G0@'Ÿ�@4,��!+'#5#O?]@/>4,�

[

69� /(C&�	�•lm]&K 8>!)0@8�* !J0@69;�/(8('#O�:�e,8™09;†�	5#8

x

4j:�8>�3O�!�;?]&/(C,]&��')e,/¥-@0&/>e{�	/t')*	5+*	!+�	� !+K	� 5#8>��'€0@�?0&/>8t')8(�jO=!)0&�<�38(l\�•Fk'#X�� '#E,���

}

�38(l\�‡Fk')* !#8

�	$@C�`�'#')X�0@')e,�35#0z8>:=E&l\`�$,$,E›:�8t•™� 5#� ��d	8>]&/>� $&C,� ��/>�.')�	�@� '–�@0@;_4,���

}

!#K �	6v8>�3/Ž0@!#!#K 8>�3O�!

6v�	$,4,/(:?]&!H6v�	$,�@�	5#� !#* !#�2O=')]&� 0–�@4,5#5+�	�@d	8>e&�@0G'7;†�	5k')O�5+A?0@')%t-<69ej:�4,�<�G0&;_4&6 69� $ �

E

� 5+'#O�5#A?0G')%(-@0&� 6v�	$,�@�	5#� !#� 6Y0€/>4&�@]@/>8>!U!)0bF#]G'#l\`�$,$@-,*	��C&�	�&�.'H*	!¦!)0bF#]G')*	5k')* �&�	�@� '

[

A†�

x

/>E&/>`��v69� $,�&4&��!+'#5#O?]&/(4,6 0€/>4,�G]&/(8>!U6I0bF+:{0•')� / F+�	!Ÿ!+;_� �3'#5)]&/(:�� '#�	5+698(�?]&��!k' �

}

6vej:

x

!#K �	5¦�	5+�	:�6v*	��C,� 8('¦a,!+!#K	� X?0&!+4,��/>%t')4,6 0 �?� Cj��690&� ;?]&/tC�0&8(��')�	$&5)]&/(A_e,/_X?0&$&C&4,69]&��C,4,!

��C,� 5#�	$&;_4,��'M�&4,5+5#� �&d	8(ef-&0@/g�3C&�	5k'J� 5#�	:=69* �3C&�	�3�&� / �

}

/(� -&�	K	�.')* ! !#4,5#]&�–�38>:=�	5#`=/

[

X�4,$&C{0v�3-@0&��'#O�6 �&4,5+5#�	�@d	8(e,�{!+K�]&6v%(')]&!)0h')� / F+� !#�	�

0&�?0@/>e,$ �	$@C �H0&O�!+!�K	0bF+�?0&�D�38('#� '+'��G0&4@')8>�3O�!|5#� ��:�!+K	�	57!#;†�	��')5#]&/>:��.')� 5#6v8>�?]&�=!)]&�?0@�

K�0fFH�&4&5#5#� �&d 8>e !#K�]@69%t'L]&!#]f-@0&/�� �{8(-&�	/¥02K�0fF|�&4,5+5#� �&d	8(e,�"�38>!+K�]&6v%(')]&!)0I'#�	dLX���8(�G0&8>/>0&$

�	$@C�!+K	� 5#­�A�A l\�	/Ž0@:?0@'

[

0 690&$�0&! 5+�	��:�­<�&4&5#5#� �&d 8>e,�G0@'��	$&CBK�0bF+4,!|�G0&4&'#8>�3O�! 5#� ;_� />/(4,5

�	!+� '#*	�•'L0@�jO=/>69]&��C,4,K 4,6��

}

��C,� 5#� $,;_4&�3'¤69ej:�!#K �	5k'¤07�@4,5#5+�	�@d	8>e75#�	�=:GF+*	��� �v-&*	$&'#�

x

/>� ��X�� K -j8('#�	/(�269� />/>�.'#'v0&/(�G0&/>690&K -@0

[

'#5)0&d �2l\4,5#6•O=/Ž]@'h-&�	K	�.')� �z/(� 0<690&$�0&!€5+�	��:�­

�&4&5#5#� �&d 8>e,�20@!#!#K 8>6v;=')4@')8>�3O�!¤-j8(!#�	/(�&� :�*	!+*	5#���

�¬* $,`�/•X?0@5#690&:�8>� lm0bFk')0I')5)0@d	�•l\4,5+6•O�/Ž09�&4,5+5#�	�@d	8(e,�&* �3'|� $&CD0•!#K �	6v8>�3/Ž0@!#!#K 8>�3O�!

!#;†�	��'#5)]&/(:�� '#�	5#6v8>��]&��!��jO=696•O=/Ž]&��!�!#4&5+l\�•Fk'#*	!+*	��� �7�&4&�3-&�	5+$,�	��d 8Ž]bF#]G'¥$&C,4,5+!#%t')eJ6vej:

x

!#K �	5k'€0&:�4,�

[

0@698¥�	$@C ibF��	/(-&�	�

[

0{�j/>0&!#!+K	8(�jO=!•4,;†�	5)]G')4,5|*	5+8>��')E ')*	5+A_�9-&0@/>e �j8t')� 5

x

F+�	!+K '#*	!#* �B0&/>0&;�O�/��

� � � � ��� �!
 � � �����m� ����� �	� � �%� ���
������� �����%$ ��� � � �
�����#���

}

/>]&A�A|l��	/��+4,5#4&/>4,6~0&K1* 5+'������ K	*������	K���������� ���"!@K1]�#%$)]��

[

�)]�#'&Ž])(*!)��+,�-���.����/%&��������0$��.l��

x

$���1�d���2���1'!��435��6879��&�:,&����9��;,��&=<>�?!�&�+,�@!BA'+,&�6,+,(*!C�D!)(�+,1
E'��&�F�����$9��G>35��&�FH1'���JILK�MCNPO�Q�RPNPS

!�(�+,�T3U��6���!�&V2�&�EW!)��X,���ZY[����(����9���T<>�?2�1�\���&]��^'1L���P����3 !�(��_!�(`��6�FLab��6)Fc$��P\���$�2)&��

3B<'1%�)2)�)!C�*GW!�E%+,&�!B����(����9/=+�1d�e�)+,1'�d$��P�-2�&�&�f]�?2���!g/'<'#'&����C2�&�2���$�!g����$�^'&]� �

h

G
�D��;���(��P������3i!jA'�]kl$�!��L��f�;m/=��$���+HA'���H<%�0/'2�&�F,2��n\�+,6L!)&�352)� �

@

�

h

@

	o���g3U��6L!)A>a

�?!)3�!
��(���3U���d&V!��9��(����d<'�-��$�!�p��4\�+,$93B<'&�2�E'+,( �

@

�

h

N

	q���r!
�9/=���d��$�2�&�A'������$935��1W2�1'�9E'+,(

� �

@

�

h8s

	���� �

@

�

h*t

	 	u!�A'+��9�v7�2�$9<'&����d<'�C!)� ��Yq(
wx7�\�+,$�3B<%&V2��-�9��6,f]���9��6,�P;,��&%��(���35���d&V!��9��(��ya

�d<'�
�):,(���&�f������z�{!�A%��!�3|!g�)���9a}A'���9(��U$���1'A'��(���$
+�&�FL!)1J$���(�+,1W!)1'p���2���E'+�(e����GH35��&�F����dE'��(

! �o<%��( ����&�&���$���$�!�p��r\�+,$�3B<%&V!@:,1'35!�6L2�#W!)1m1'��3~!�A•�):,(���&�f������z� �

@

�

N

�o2)#'$�! 	 �

E

<'#>a

&����C2�&�;)!%€ � �•�‚!)����!*F,G.Y ��ƒ„��$�(�#W!…!�1'A

E

�‡† �

�

+,����1'ˆL;>���9��G

E

EdFH���

�

��;�� $����9� �Š‰'‹•G

@VN,Œ@®

�

h8t,t

®

	PG

@

G"Y•EW2)$�+,34abA'����(��Ž�9(�X,$�2����
$9��(�+,1W!�1'p��V2����

h

�

t

�•���

@

�

O

�Ž2)#'$�! 	0���@!m�d���BA%����(��

$�2)A'��<'�9(�w

!

��1W!��-#'��&���2�$�A•��1'��$96,�V!)��(���1L�‘79��� � �

@

�

®

s

	’���

@

�

s

�|2�#'$�! 	’/=��&�AW287�2�1„35��6)a

h

O@®



3B<%��!)����!�3ŠGvE'+,6)Fm!�(gwC7qA'��k=$�!��L��f�;
��$�!�p��r\�+,$�3B<%&V!’!)&��C!�&�35!���A'�]kl$�!��L��f�;…�9(�X,$�2��9�o���

�?!�$z�?!�&�3’!)(�Xm�C!�+������d<'�B$9��1'A%��(���$���� �9/=���L��$�<%3’2�1'!�� ��(���3U���d&V!)����(����d<'�4�):,(���&�f������9��$����

E

<'#'&����C2�&�;)!%€

E

� † �

�

+,����1'ˆL;H���9��G ��� �‚!)�9�?!*F,G
Y �‚ƒ„��$�(�#W!%G

§

�

!

�?!C� �

E

EdFH���

�

‹•G

@@®kN

�

@PO��

�

h*t,t

�

	 ���

E

���-!�E'&�ˆL;>���9�e!�1%A�� �%�‚!)�9�?!*F,G����

E

ELFH���‚Y ‹��WG

�PNVNPN

�

h8t�t,s

	

N

G �…��6L!�A>�?!�3|! 35��(�+,�9(��)+,/'���d<'�‚;,��(����
	,�4��$�!�1'��(�35�����9(���X�� ��� $9� �W�	(%��X,�‚3’2)��$��)(Ha

��&���3U����1%���_A'��k=$�!��L��f�;_/W2�&]FL2��d#vX,&
��(�2�$�35!�(�X57�2�$�<'&����C2)� � �

N

�

@VN

	r�����

N

�

@G®

	 	r�9(���35�ya

�d&V!��9��(����d<'� ��:,(���&�f]������#v��1��

"

��3B<%�?!C���?!)3 ��(���15A'�]kl$�!���p���X,�=7�2)$�<'&�����+��)!C� !o/=+,1L����(���$
�

��(���1'1LF,��(����9�@�?!�$z�?!�&�3’!)(�X � �

N

�

N��

	-��� �

N

�

N

t

	 	o��&�&��’!…��(�:�6,#=��1 3U��6���:,$9� ;���(��P�
	mp��
	

w%��E%+,���9(Pab�9/=���L��$�<%3’2�#'!�1��

N

�

�

� 2�#'$�! 	 �

E

<'#%&����C2�&];)!%€ ���x�‚!)�9�?!*F,G������D����$9��� G � �

E

!�&�&�!

!�1'A ���

!

(*2�&��C!%G��DEW!�+��

!

+,&��]��+,1'�
!�1'A �W$�!�pP�?!�&��

�

G

h

ŒPN

h

�

h*t,t

�

	

� G �Š��6,3B<%��!)����!�3ŠGHE'+,6)F
!�(-Y 1'A'$9����;J$�� �'��(>��X41'��6L!)��f�;5E'+,���9(�w'��2�6,w…A'��k=$�!)�d��f�;

/W2�&]FL2��C!)�.E'+,(
&�����$9�
1'+,$93’2)&]ab�9(�<'/%$�!*;,��(����
	o1W!�1'+��9��$9<'�L��w'$�2��d#W!�1�� � �

O

	 �.†"(����e79��&���1Ha

&��P����� �d��3B<%�?!C���?!)3 !o/v+,1L���9(���$��5�9(���1'1LF,��(�	>A%���9� �?!�$z�?!�&�3’!)(�X-1'+�$�352�&]a}��(�<%/'$�!*;,��(��P�
	

;,��(����
	5p��
	4w%��E'+,�9��( ��/v���L��$9<'352�#W!�1 � � �

�

�"��� � �

�

�"2�#%$�2�� 	 �

E

<'#%&����C2�&];)!%€������D����$z��� G

��� �‚!)�9�?!*F,G����

"

+,&]�?!�� G � ��� !�A'A%��� G���������$�!)3B#=��$9��G

E

ELF>���

�

�P; �H$����9� �

���

G

N��)Œ

�

�

@�Œ�Œ,Œ

	

O

G{Y

!

p?E'$9:>A%��1'6,��$5��6�F,��1'&��P�
/v��$���+>A%���d<'�U/W2�&�F,2��`��:,$91LF,��(�������#v��1 ;����9�j!�1W!�&��]a

�����H<%����+,$z\�� 7z��������1’!)&V!�/'<%&�XewC7.35XHA'��(���$z�"A'+,&�6,+,(���!�3��d� � �

O

�

N

	ba �

O

�

@VN

	 	�! �o<%��( ����&�&���$

��$�!�p�� \�+,$93B<'&�! ��&�& � !•�9(���3U���d&�!����9(����d<'�n��/v���L��$�2�&�A'�P����$�3U��1W2�1%�

@

B �)+,$�$9���)p���X���1W!��

�d����(�2�3Uf��?2)��2�$�!�� �Š��6,3B<%��!)����!�3…G>E'+�6�FJ!B�)+,$�$9���)p���X��’�d���9(*2�3Uf���2���!0��6�F �0!�<%���
(�!x7 a

7�!�& /=��$9��<'$�#W2)&��‚A'��1'!�35���C!��'$���1'A'�9(���$D��+,$9$����)p���X,��1W!)�U�d����(*2)35f]�?2���28;)!�& !)1W!�&�X�6�� �

O

�

�

	}a

�

O

�

h

@

	 	 �

E

<'#'&����C2�&�;)!%€ ���v�‚!)����!*F•!�1'A

E

�‡† �

�

+,����1'ˆL;H���9��G

E

ELFH���

�

�P; � $u�P�����U‰��•G

NPNkO

�

h*t,t

�

	

�

GWY �0!�<%���e(*!x7 7�!�&l/=��$9��<%$�#W2�&]����6�FHA'��35��1'(���X,��&�������/v��(����9���
��$�!�p�� \�+,$�3g<'&V2���E'+,(

�?!�$z��+,(�X (*!87J�)+,$�$9���)p���X�� �d���9(*2�3Uf���2���2�$�!Ž!Ž/=��$���+HA'���H<%�’/W2�&]FL2�� ��:�$�^'&��q!�1'!�&��]�����d<'�

#W2�(�����+�1j!�&V!�/%<'&�XBwx7
3UXHA'��(���$9�
A'+,&�6�+,(���!�3 �d� � �

�

�

@

s

	}a �

�

�

�

h

	 	 ��†"6�FJ��6�FHA'��3U��1%(���X��

$���/=��&�&�+�$4�����P����1•�d��3B<%��!)����!�3i!_35XHA'�9(���$@EW!C�����)+,1LFH��2�6L2C�
!•��+,$�2�#'#W!�1 EW!��9(�1W2�&]�

/=��$9��<'$�#W2)p���X��‚6�$�2)\=����p?E%1'���C2�E'+�(e�)��/v���z� �

�

�

h

�.$����9( ���D!o�?!)#

E

��$9� ����2�#'&�2�(*!)�
	 �

E

<%#>a

&����)2)&�;)!%€

E

��� ;>�]�?!�1%+x;H����G�� �

!

+,1'A'��$�6L!�!�$�A•G � �

E

!�&�&�!%G � �)�‚!)�9�?!*F,G ���

E

���q�P����35!�1'1lG

E

EdFH���

�

��;��‚†!��"�G

N

t

N �

�

h8t,t,t

	

�

G$#"7{��$�!�p��0\�+�$�3B<'&�2)�
;���(��P������3 &���G !)35��&�FJ3U��6,!�AC7�!U!U35!�6L!��{$9��1'A%�n(*!87e��+,$ a

$�����p���X,�j!��9(���3U/%��+������H<%�
;>������&�����A'���9���q��6�FHA'��35��1'(���X,��&����)��/v��(��������d#=��1 �

�

�

h

Œ

s

	 � Y (

wC7{��$�!�p��o\�+,$�3B<%&V!B��6)F…!�( ��$���A'�����u&����)��/v��(�����#$	,&�6,��1%��$�2)&������P��A'��35��1'(���X,��&�������/v��(����

� �

�

�

s

N

	r�����

�

�

s

�
	g/=��$���+>A'���d<'�B/W2�&]FL2��]�g��!�$9��!�&�35!�(�(�!��

E

<'#%&����C2�&];)!%€�� �

E

!�&�&�!%G � �

�‚!)����!*Fj!�1'AjY �'� +�$�+,��G

E

ELFH���

�

��;��‚†!��&�G

Œ

h

@

h

Œ

�
�

@�Œ,Œ

h

	

s

GLY A'��1'!�35���C!��>$9��1'A%��(���$����B\‘2�(����9����$���1'���B�d�]����$ 79���9(��������P;,��&v+,&]FL!�14wC7��d&V!��9��(����d<'�

+,/v��$�2C��+,$z�q;,��(��P������3 #v� �

�

�

h

@

	PGv35��&�FH1'���…��/v���L��$�<'35!’�?!�$z�?!�&�3’!)(�(*!U! �o<%��( ����&�&���$

\���&��r�9(���3U���d&�!����9(����d<'� ��!x7�2C����$z���������)��� �

�

�

h*t

	 � �Š��6,3B<%��!)����!�3ŠGWE%+,6�FŠ!5E'+�(�(*2U�?!�$ a

h

OPO



��+�(�Xn�d<'3U3B<'&�2�1'�0��+,$z\�� 7z�����g�9(�<'/v��$ ab�	(%/v+,1'��1'p���2�&�����!�1Žp��9:,�d����1 �}Y (>��+,3 Y �UA'��1'!Ca

3U���C!��q$9��1'A%��(���$����H#v��1����Š��6,3g<%�?!)�9�?!�3…GeE'+,6�F„!`EW2�$9+,34abA'����(�� $���1'A'��(���$9#=��1T��(

&���E'���
	8;,� �����9(���!@��(���35���d&V!��9��(����d<'� $9��(�+,1W!�1'p��V2��’35��6,EW!)��2�$�+,(�2���2C�e!U�)+,35/%&���(
EH<%&]a

&V2)35�9(*2�3 ��f��)+,1r!�� +,$9+,��\���&��"��(���35���d&V!��9��(����d<'� �9/=���L��$�2)&�A'�P����$935��1W2�1'���)+,1L;,��$�6,��1'p���!

�?!)$9��+�3’2�1LF,2�1•��w'& ��� �

�

�

@

�U���

�

�

N

�52�#'$�2�� 	 �

E

<%#'&����)2)&�;)!%€

E

� � ;H�]�?!�1'+8;H� �U!�1%A � �

�‚!)�9�?!*F,G

E

ELFH���

�

��;�� $��������g‰ � G �

h

N

s

G �

h*t,t

N

	

�

� �v�‚!)�9�?!*F,G

E

$9+,6 � �{E%��+,$��

E

ELFH���

!

<'/%/'& � ��� �•G

@PO

h

�

h8t,t

� 	‚���

E

��� ;H�]�?!�1'+8;H� �)G � �%�‚!)����!*F
!�1'AjY �%ƒ„��$9(�#W!%G�$u��p���<'$��

� +)��������1

E

ELFH����p�� &

���

�

h8t,t

�

	

h

O �



���

����� � ��� � ����� 


�

�

�

Y #'$�!)35+ ������(�G

!

����6�<'1

h*t

�P@	�

� �WY #'$�!)35+ ������( !�1'A �
�WY �

!

����6�<'1

	�
�S
�LR����8I�������
����WN���
�������
�O �"!>S#�������CS%$'&(�)�)���*�,+��-!HO.
,$0/21�+3
�45�6$�
�S
�7��
��)�WN�8

��
�������
�O9�:
LR�O�N0$

�q+8;,��$�G�� � �<;‚+,$9� �

h8t

�P@

	

�

Y{A'!�6,��A%��&�� G �o+,&�A%#W!�$9�

@�Œ,Œ

h

�

�
�%Y{AW!�6,��A'��&���!�1'A

E

� � � � +,&�A'#W!�$z�

p�+�1'A>ab35!)�0=

Œ

h

Œ

s>h

Œk@

�

Y 6L!�3

h*t,t

O	�?>

�'Y 6L!�3

@A�CS58 B�S5�)C�N�+D$E
�OGFH+D�04WN�+"�I� N0$-���7JK�%
L�,������MON�$�� N��P$

�

������!�$�p?E �{E'���9����G$����p?E%1'��+,1RQ 1%��;,��$��9���bF,G G !���\‘! �

h8t,t

O

	

�

Y 6L!�3…G �.����E'35!�1

h8t,t

� �?>

�'Yq6L!)3ŠG

!

� �.���9E'3’!)1

F�N�+"���E�����S�,+�RE�)��$�
�S

�OTN $��U$����-���WNV�*�,+"���W
L�����,+WXPYZ+D�,��R0
�O OT�U$��I�������R��� [\!6$��)C�N

$�N�$�� N��P$

��+,<'$91W!�&�+�\

E

ELF>�9��p�� Y^]O_•G

@�Œ

h

N

a

@�ŒPN

s

�

h8t,t

�

	

�

Y 6L!�3…G �.����E'35!�1

h8t,t

�	�?>

�'Yq6L!)3ŠG

!

� �.���9E'3’!)1

M`4WN0����+�
�OZMO��
����U$��I���0$-���7JK�%
L�,�����?
�S
�7a��U$��,+��HN�+�N���MON�$��bN��P$

�D&V!)������p*!�& G

!

��35��p�&V!)������p*!�&=!�1'Acb-<W!�1L��<%3 � FH1W!�3U��p��e��1
Y
��+,3U�

��1F$���pP��<'$9� �e+���������1

E

EdFH�9��p�� &

���

G

h

OVN

G

!

/'$���1'6,��$ a}� ��$�&V!)6��

h8t,t

�

	

�

Y 6L!�3…G'Yq1%A'$�����;vG

!

��3U+,1'�

h*t,t

�	�?>

�WYq6,!�3ŠG>Y � � �WY 1'A'$�����;…!�1%A ��� � �

!

��3U+,1'�

�DEW!�+��

!

+�&�����+,1'�D!�1'A � $�!�p���!�&��

�

G

h

Œ

t,t

G �

h8t,t

�

	

�

Y &�+,1%��+'G � !��9/W!�$�A

h8t,t

N �

� � Yq&�+,1'�9+@!�1'A

E

� � !���/W!)$�A

@

B N3dW4%
�S%$����CSP�*�,+��)�WNe4WN�+"���E�������,+�RE�)�gfE!%
�S5�I�]M�
������CSh���P�0�%
L�,������$�N�$�� N��P$

�DEW!�+��-‹•G

�,Œ

h

�

h8t,t

N

	

�

E

� � !��9/W!�$�A

E

$�+,6����{E'��+,$��

E

EdFH���

!

<'/'/'&����$� �•G

O

t

�

h*t,t

�
	

h

O��



�

Yq&�+�1'��+'G �0!��9/W!�$9A

h*t,t

�

�

� �WY &�+,1%��+U!�1'A

E

� � !��9/W!�$�A

�H+"+3
��I!L��X

@

B|N3dW4%
�S%$����CS �*�,+ ���WN�4WN�+"���E�����h�,+�RE�)��fE!%
�S5�I�]M�
������CS ��� �0�%
L�,�I���

$�N�$�� N��P$

�DEW!)+,� &�G

h

ŒkO

�

h8t,t

� 	

�

Yq$�6,!�3’!)1

h8t,t

� �

� �WYq$96L!�35!�1

M•N��-���PO.
,$0$�����
�OZ
�S

�OTN $��U$����'�’N0$���$��0�04
���A�HN�C����?N0$

E

ELFH����p�!�&

�

�P;H��� � �

�

‹•G

��ŒVNkO

�

h8t�t

�

	

�

Yq1'A'$9���P;

h8t

�

�

�

Y � � �'Yq1'A%$����P;

�lE��'† �d�9/���� ��+,$�� �.��(
��&��•G

h8s

@ N

�

h8t

�

� 	

!

+8;��

E

ELF>�����,† �

E

G�� _•G

h

@V@

s

�

h8t

�

� 	

�

Yq1'A'$9���P;=G Y &����9Ed<'&���$

h8t,t

O	�

Y �'� �'Y 1'A'$9����;Š!�1%A � � $ �%Yq&�����Ed<'&���$

E

ELFH���

�

�P;�� $��P��� �v‰

�

G

t

ŒP@

�

h8t,t

O

	

�

Yq$�1%+,&�A

h8t

�

s

�

� � �
� Y $�1'+�&�A

�

+3��� S

�+"N�a � [-N�+�NPS5�I��
�O��gfE!%
��I���CS%$

� � �

E

$����9��G �
!�3B#'$9��A'6���G �Š!������ �

h8t

�

s

	

�

Yq$9��<'��+%GWYq<'$9��&�& G�� ;H����!�1'+8;H� �

h8t�t

Œ �

�

�WYq$9��<'��+%G † �WY <'$���&�&�!)1'A

E

��� ;H����!�1'+8;H� �

��N0��N6�POT� SL1 ���'$��I+3
�SL1HN'$8N��)$

�e+,1'&���1'�*!)$����bFJ‹•G

Nk@PO

�

h8t,t

Œ

	

�

‹

N �

h

�

h8t,t

Œ

	

�

�
!�#'��p�G �D<%&�A%FH$��P;

h8t,t

Œ �

� � � � �D!�#'� � !)1'A
� �

!

� �D<%&�A%FH$��P;

M �5�,+"���-
�C�NPO�NPSL1�����a � [\+3
L���I���CS��Z�WN0�,+"N

!

/%$���1%6,��$ a}� ��$9&V!�6%G�� � �<;‚+,$9� �

h*t,t

Œ

	

�

�
!�6 � ��&�&•��� !�&��

h8t,t

Œ �HE

� �
!)6 �D��&�&

E

ELFH���

�

�P;���	 & �WG

h

ŒVNkO

�
�

h*t,t

Œ

	

�

Y �

"

<%3’!�$�G

E

� �
!�6 � ��&�&

E

ELFH���

�

�P;�� �!&=‹•G

t

Œ

h

@

�

h8t,t%h

	

�

!

�$�DE'!�<'A'Ed<'$9� G

!

� �
!)1'A%F,+�/W!�A'ELFL!*F�G�� �$�
!)EW!*F,G

E

ELFH���

�

�P;�� �!&

�

G

h,h,h

@��

�

h8t,t

@

	

�

���

!

�$�DEd<•G

�

�

!

�

!

+�$�#v��&�&�+

E

ELFH���

�

�P;�� �!&$"�G

O

t

�

h

�

h8t,s,t

	

�

G � �b��E'��+'G���� �D<'$96,A':,$z\���$

E

ELFH���

�

�P;�� �

�

�WG

@�Œ

h

N

�

h8t,t

O

	

�

E

� † (>1'��$�G

E

��


�

��#W!%G

�0�CS
��8 ��
���
��������������

�

h

O

s



E

� †'(>1'��$�G

�

� �0! ��&����9��!%G

E

� 


�

��#W!>G � ���.!C����$

�0�CS
��8 ��
���
������������ �

�

�{E�� � ���e����< � ��1'Ed<'��(���1•G Y � $u!�6,��1'A'� 79� G � �WY ���{��6,6,��&���1

E

ELF>����$��P��� �%Y � �O_•G

h8t%h

�

h*t,t

@

	

�

� �

!

E'��6,��E'!�$�!

E

ELF>���

�

��;�� †

�

"�G �

NPO��

�

h8t,t

� 	

�

Y � �…+,��� G��{E�� � ���e����< � ��1'Ed<'��(���1•G���� �
!�$�1%���

�0�CS
��8 ��
���
����������

���

�

�D!�&���!�1•G � &�+Hp?E

h*t

��Œ �

�

� ��� �
!)&��V!)1
!�1'A ��� �D&�+Hp?E

Yq1%1��

E

EdFH��� � � � � ;‚+,$�� 	 ��"�G �

Œ

h

�

h*t

��Œ

	

�

�D!�&���!�1•G � &�+Hp?E

h*t

�

h

�

�

� ��� �
!)&��V!)1
!�1'A ��� �D&�+Hp?E

Yq1%1��

E

EdFH��� � � � � ;‚+,$�� 	 � ‹•G

O

t

@

�

h*t

�

h

	

�

�D!�&���!�1•G � &�+Hp?E

h*t

�

�

�

�

� �
!�&��V!�1J!�1'A

�

� �D&�+>p?E

Yq1%1��

E

EdFH��� � � � � ;‚+,$�� 	

���

G

O

h

�
�

h*t

�

�
	

�

�D!�$�!�1%6,��$�G

!

��+,1%�

h8t,s,t

�

G � �
!�$�!�1'6,��$�!�1'A � �

!

��+�1'�

E

ELF>���

�

��;�� 	 &$"�G

s%h

�

t

�

h8t,s,t

	

�

�D!�$�!�1%6,��$�G$�,!�&V!�#v��$z�*G

!

��+,1%�

h*t,t

N �

G �5Q � �
!)$�!�1'6���$�G

�

�'Y ���,!�&�!�#=��$9��GW!�1'AjY ��� �

!

��+,1'�

�DEW!�+��-‹•G

� �PO

�

h8t,t

N

	

�

�D!�<'p?En�P�e!�& �

h8t,t,s

�

!

� �
!�<'p?E•GdY � �D&���A'+ �����d� G�$ �

!

��$9��+'G

E

� � �

"

+Hp?E•G

�

� �D&�^'3U��&

MO�.1�S

���! +�N-���oS#�CS58�@0N�&(���CS5��
�S �,+�RE�)�)$A� S +3
�N,8�$ 4vOT�)�I��� SL1 ��
�C��)�I� N0$

E

ELF>�9��p�!�&

�

�P;>��� �T†

�

‰lG

N,Œ

�
�

h8t�t,s

	

�

� ����1'!��d����$�G�Ge+,<%����1

h8t,t%h

�

���'ƒ � � ����1'!��d����$�G�G �%;)!�1 G +,<%����1

��1

!

+�&���A

!

�?!)���

E

ELFH����p���G ��A'������Aj#LFFG � †"E'$���1'$�����p?EŠ!�1'A � ����<'$�1d#'<'&�&

Y{p*!)A'��3U��p

E

$�������G$�e� �<;‚+�$�� &�&uGW/'/��

h

a

@P@

s

�

h8t,t%h

	

�

� ����1'!��d����$

h8t,t

O �

���'ƒ �$��� �D����1W!��d����$

��1 �Š����+,�9p�+,/%��p

E

ELFH����p���G $����!Ge+,<'p?E'���

!

<%353U��$

!

p?E'+>+�&

��A%������Aj#dF
† �%Yq�d����$�35!�1'��G � � �Š+�1d��!�3B#W!)<8(=G$����$ �

E

��p?EW!)$�A•G !�1%A ��� �l��1'1Ha

��<'�z����1

†"&��9��;H����$

!

p�����1'p�� ���'� ��GWY 35�z����$�AW!�3 �

h8t,t

O

	 �

�

� ����1'!��d����$

h8t,t

� �

���'ƒ �$��� �D����1W!��d����$

�

��;�� �Š+>A��

E

EdFH�����O_•G

�VN

h

�

h8t,t

�

	

h

O

t



�

�D��1'�

h8t�s,t

�

��� �D��1'�

�c!>OT��� �"+3
L���:
�O%4
+D�04WN�+"��� N0$����?
 �PO.
,$0$���� S#�CS58bS

���! +3
�OZ�’N�
,$�!L+�N0$?
,$?
�S N��.1HNPS58

C,
�OT!WNg4
+D��R�O�N��

E

ELFH���

�

�P;��vY ‹O_•G

@�Œ

t

Œ

�

h8t,s�t

	

�

�D��1'�)G

!

(���/%\‘!�&�<'�9F

h8t�s,s

�

��� �D��1'�r!�1'A

E

�

!

(���/%\‘!)&�<'�zF

E

ELFH���

�

�P;��vY ‹=‰=G

s

�

h

�

h8t,s,s

	

�

�D��1'1%��������1•G � !�&�6L!�1'� G

!

��$���&�pPF>1

h8t,s

Œ �

��� �D��1'1'���9����1•G $ ��� !�&�6,!�1'�•!�1'A ��� a � �

!

��$���&�p�FH1

�KN�
�4
!>S#�,C�N?�0�%
�+�
L���bN�+"�U$��I���0N3dW45�CSlNPS5�)$ �*�,+�$��S���,�)� ��N)S

��-����
�O5$�N $��bN��P$A
�S
�

�*�,+'	�
��-� OT���CS5��
�SR$�N�$��bN��P$EX'
S�’N����5�E�\�*�,+P�0�,� 4
! ��� SL1 
�O OK��� �)�WN��

�Š��p�p�!�1'��p�! �

�

G

t

�

h8t�s

Œ

	 �

�

�D��$9$9F,G�� !�#v+,$

h8t

�

�

�

� �'� � � ��$�$zFj!�1'A � ��� !�#v+,$

E

$�+Hp
�

�

�

!

+Hp
� $�+,1%A��'Y ‹�&#_•G

h

Œ

h

�

h8t

�

�
	

�

�D��$9$9F

h8t�s%h

�

� �'� � �D��$9$9F

Y 1'1��

E

ELF>���$� � ; ���H‹�� G

h

�PN

�

h8t,s>h

	

�

�D��$9$9F,G

"

��!)����1'6

h8t,t%h

�

� �'� � �D��$�$zFj!�1'A ���

E

�

"

��!)����1'6

���

E

ELFH����� ] ‹�G
�

s

N

t

�

h*t,t%h

	

�

�D��EW!)3ŠGHƒ ��1'(���&

h*t,s,t

�?>

� �D��EW!�3 !�1'Ajƒ �%ƒ ��1'(���&

E

ELFH���

�

�P;�� $��P��� �

�PN

G

s%h*t

�

h8t,s,t

	

�

�D��EW!)3ŠGHƒ ��1'(���&

h*t,t

Œ �?>

� �D��EW!�3 !�1'Ajƒ �%ƒ ��1'(���&

E

ELFH���

�

�P;��vY &G]•G
�

�PN

t

�

h8t,t

Œ

	

�

�D��EW!)3ŠG

"

;)!�&��

h8t,t

@	�?>

� �D��EW!�3 !�1'A � �

"

;)!�&��

E

ELFH���

�

�P;��vY &��•G

�PNPN

�
�

h8t,t

@

	

�

�D+>p?E%1'��$�G �n!�$9����1

h8t

�

s

�

!

� �D+Hp?E'1'��$ !)1'A…ƒ �%� � �n!�$9����1

M•N�C�N�+3
�O(JH�,� 4vO�N3d��5
�+���
LR�O�N0$ �DEW!�/>����$

@

G%/W!�6,�

NPN

G>\�+,$�3B<%&V!

h

�

E

$���1'p��P��+,1RQ 1%��;,��$��9���bF

E

$������ �

h8t

�

s

	 �

�

�D+,6,+,3U+,&�1dF�G�$���#v+H��<%\ G

!

p?E'35�]�

@�Œ,Œ,Œ	�

† � � +,6,+,3U+,&�1LF�G

E

� $���#=+H��<%\ G����

!

p?E'3U���

M`4WN0����+3
�OG$��:
����U$������0$-�����0�%
L�,�I���'$�N�$��bN��P$ &(�)���c
A45�,� S5�‘OT��ILN'$���
���� N�+�N�+

E

ELFH���

�

�P;�� $��P��� �

�$�

G

@

�

s

�

�

@�Œ�Œ,Œ

	

h

�,Œ



�

� +,6,+,3U+,&�1LF�G �o��$�!)<'A•G

!

p?E'35�]�

@�Œ,Œ

h

�

† � �D+,6,+,3U+,&�1dF�G

>

� � ��$�!�<'AJ!�1'A ���

!

p?E%35�]�

F�N�+"���E����� �,+�RE�)�)$ �0�CS5��+"�‘RE! �����CS ��� �)�WN��68U45�,� S5���0�,+�+�NPO.
������CSS�*�,+"���W
L��� �,+\�*�,+

45$8N�!%�L�,8 � S5� N�1�+3
LR�O�N'$�N�$�� N��P$

�D+,3U3B<'1�� �n!)��E��

E

ELFH���#]O]O]�G

Nk@��

�

@�Œ�Œ

h

	

�

� +,E'��6,!���G �o�V!)1'1'+,1'�

h8t,s

�

�?>

� � +,E'��6,!��{!�1'A � � a ��� �o�V!)1'1'+,1'�

��1 � 
����WN���
�������
�O 
�S
� JH�,� 4
!L�:
������CS

�O �_N����5�E�,$�� Sc@'!5�PO�N�
�+'F �LN�$����0$

��A���€ �����q����EW!%G���� � � �o+,3U��(o!)1'AŠY �

E

+,&�&��

$���pP��<'$9� �e+������e��1

E

ELFH����p�� ]�"G_

!

/'$9��1'6���$za � ��$9&V!�6'G��D��$9&���1 �

h8t,s

� 	

�

� + � ��1

h8t

�PO �

�

� � + � ��1

�gfE! � OT�‘RE+"�)!L� $��:
��bN0$P
�S
���)�WN4N�+I1L�E����� ���WN0�,+"N �����qS#��$��,C�8 ��� [-N0�,�S�,+:45�L�U$��P$

!

/'$9��1'6���$ $���pP��<'$9� �e+������e��1 �n!)��E���&�‰%" �

h8t

�VO

	

�

� <'&�6L!)p�G �n!)6,��$9���d�

@�Œ,Œ

h

�

Y � �D<'&�6L!�p)G

E

� �n!)6,����$����d�

�

!%
�S5�I!L� �0�,+"+?N0�������CS%$e� �A�)�WNH1�+D�,!>S
� $���
��bNoNPSlN�+�1�N����e� S%�5�,�S��1HNPSlN0�,!6$DSlN�! 8

��+0�CS ��
����bN�+

� <%p�& �

E

ELFH��� Y �

�

‹•G

�

t

O

�

@�Œ,Œ

h

	

�

� <'&�6L!)p�G%ƒ„��$�(�#'!

@)Œ,Œ

h

�

Y � �D<'&�6,!�p�G>Y �'ƒ„��$9(�#W!

J 
,$��)�-�)+ � S5� N�+3
L�������CS 
��S�CSL1 ��R��*N0�����)�-�’N�+D$8N�� � S 
 �*N�+"�-���CS5���•NPS5C��)+D�CS58

�’NPS5�

E

ELF>���

�

��;�� $����9� �

�

‰=G

h

@�Œ

�

Œ

�
�

@)Œ,Œ

h

	

�

� <'1'��3U+8;H��p?E•G

!

��1W!��

h8t,s

Œ �

$ � � <'1'��3U+8;H��p?E…!�1'A ; !�� ���

!

��1W!��

JH�,�-��� � 
������2F �LN�$	��‰

�

G

@

�

�

�

h8t�s

Œ

	

�

‰

�

G
�

�

t

�

h8t�s

Œ

	

�

�H+"+�
���!L�4GW��#'��A�����"l‰lG

NkO��

�

h8t�s

�

	

�

� <'��&�!���;

h*t

�PN �

� � ��� �D<'�9&V!��P;

!

+8;��

E

ELFH���$�q+��H&�!�A%Fn‰

�

s

O

�

h*t

�PN

	

�

� ^%����������$

h8t,s

� �

� � �D^%�������)��$

E

ELF>���

�

��;�� $����9� �

�

‰=G

h

� �

h

�

h8t,s

�

	

�

�
!C����1%�•��� !�&��

�

���

E

�$�
!�$9��1'� G������ � $�+,1'A%��$�6,!�1•G

"

� �Š<'&�&���1•G�� �

E

� �Š<'$9A'+>p?�

E

ELF>���

�

��;�� � &

�

G
�

O�ŒPN

�

h*t,t

N

	

�

; �WYu;H���9EW!�� G�� � �D���9������G ��� � � �o��$�!)<'A•G � � �n!�1L����p*!

E

ELF>���

�

��;�� � &�&�G

s

Œk@

s

�

h*t,t%h

	

h

�

h



�

�D&V!��9����p�!�&�!�1%Acb-<W!)1d��<'3 �DEW!�+��

��E

� � ;H���?!)1'+8;>����G

�

� Yq$z��<'�9+'G

�

� �n!���1'����$�� G � �

�‚!)�9�?!*F,G � ��� !�1'1'��$

J�O.
,$0$�����
�OZ
�S
�

�

! 
�S5��! � JK�%
L��$

�e����&�� �D+,E'$ �b1%�9���]��<%����G$�D+,/v��1%EW!�6,��1 �

h8t,t

�

a

@�Œ,Œ

h

	

���������	����
�
�

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

�

�D$��*!)6,E•G��q��35+,1

h*t,t

�	�

!

�$���$�D$9�*!�6�E•G

E

���q��35+�1

,

N0�,�’N���+"����
�OK�,+�RE�)��$A� S �)�WNe45�,&DN�+ $ 4WN0����+�
 ���'& 
�C�N0$

E

ELFH���

�

�P;��=†

���

G

OVOPO

h

�

h8t�t

�

	

�

�D����$z��� G

!

(*2�&��C!%G>�‚!)�9�?!*F

h8t�t

�	�

���$�D����$9��� G � �

!

(*!)&��C!4!�1'A ���>�‚!)����!8F

JH�CS
��!5���:
�S#�?N�� S 
A4WN�+"���E������
�O OTNS�L�04WN���fE! 
�S5��!L��&(�)+?N

E

$�+Hp�����A'��1'6,��+�\���E'� � �

!

E

GWƒ„����1 �

h8t,t

�

	

�

�D����$z��� G

!

(*2�&��C!%G>�‚!)�9�?!*F

h8t�t,s

�

���$�D����$9��� G � �

!

(*2)&��C!%G'!)1'A�� �%�‚!)�9�?!*F

J +D��$0$��,C�N�+ �"+0�,� +�N�1�!>O.
�+?���R�0�%
L�,�I���4RPN0�%
�C����,!L+?� S ���WN��0�CS
��!O����
�S#�?N7��� 4WN�8

+"���E�����?fE!%
�S5�I!L� �0�%
�� S%$

E

ELFH���

�

�P;�� �

�

‰=G

�

h

O�Œ

t

@

�

h8t,t,s

	

�

�D����$z��� G'�‚!)����!8F�G

"

+�&��?!)� G%� !�A'A%��� G�$�!)3B#=��$9�

@�Œ�Œ,Œ �

��� �D�9��$z��� G � � �‚!)�9�?!*F,G ���

"

+,&���!�� G � ��� !�A'A'��� G����$��� $u!�3B#v��$z�

@0N�16
��I�)C�N0O�NPSL1��)� �,+�RE�)�)$A� SmS#�,+"��
�OT8�$�! 4WN�+D�0�CS
��!5�����,+ RE� O OT��
�+3�7$�N�$��bN��P$

E

ELFH���

�

�P;�� $��P��� �

�$�

G

N��)Œ

�
�

@�Œ�Œ,Œ

	

�

� ;>�]�?!�1%+x;H����GW†"p?�dEW!�$9A%�

h*t,s,t

�HE

�$� ;>�]�?!�1%+x;H����G ��� †"p?�dEW!�$9A%�

E

ELFH���

�

�P; � $����9� � �v‹•G

s

@VN

�

h*t,s,t

	

�

� ;>�]�?!�1%+x;H����GW†"p?�dEW!�$9A%�

h*t,t%h

�HE

�$� ;>�]�?!�1%+x;H���4G ��� †"p?�HE'!�$�A%�

F�N�+"���E�������,+�RE�)��N3dW4%
�S%$����CS%$ �*�,+��PO.
,$0$�����
�O
$��S���,�)�"- �,& $

���

E

ELFH��� Y^]�&uG�$

@VN��

�

h8t,t%h

	

�

� ;>�]�?!�1%+x;H����G

�

+,����1'ˆL;H���9�

h8t,t

@	�HE

��� ;H�]�?!�1'+8;H� �0!�1%A

E

�‡† �

�

+,����1'ˆL;>���9�

� SlN�& �HN��bN�+��-� S

�S5�O�*�,+AfE!%
�S5�I!L� �0�%
L��$

E

$�+Hp
�

!

�

! !

Y ��$������9��� � +,$9�H�9E'+,/ Y#+D�,� J�O.
,$0$�����
�O����

�

!%
�S5�I!L� JK�%
L��$

�

h8t,t

@

	

�

� ;>�]�?!�1%+x;H����G

�

+,����1'ˆL;H���9��GW�‚!)����!8F�G

�

<'6,E

h8t,t

N �HE

� � ;>�]�?!�1%+x;H����G

E

�…† �

�

+,����1>a

ˆL;H���z�*G � �%�‚!)����!*Fj!�1'AFG � G �

�

<%6,E

��YZ+�N��,�5�COT� aBN�� N�+"�-� S

�S5�5�*�,+�M•N��-�)8��PO.
,$0$�����
�O

�

!%
�S5���]M�
��I���CS

��GeY

>

!

‹•G

�

h8t

�

h*t,t

N

	

h

�k@



�

� ;H�]�?!�1'+8;H� �)G'�‚!)����!*F

h8t,t

N �HE

�$� ;H����!�1'+8;H� � !�1%A�� �%�‚!)�9�?!*F

� S5�I�)+�N Y#+?N��,�5�COT� �HN�� N�+"�-� S

�S5�)$ �*�,+ �VC,
�OT!%
������CS ��� M•N��-�)8��PO.
,$0$�����
�O-
�S
�

�Z�WN�+"�S�E��N)S

��-����
�O
M`4WN0���I+3


E

ELF>���

�

��;�� $����9� �l‰ �WG �

h

N

s

G �

h*t,t

N

	

�

� ;H�]�?!�1'+8;H� �)G †"p?�H35!�1'1lG �0!��9/W!�$9A

h*t,t

O	�HE

��� ;H����!�1'+8;H� �)G ��� a

E

�v† p?�d35!�1'1•!)1'A

E

�

� !���/W!)$�A

�DEW!�+���G

!

+,&�����+�1'�{!�1'A �W$�!)p��?!)&�� �•G

h,h

N

�

h8t,t

O

	

�

� ;H�]�?!�1'+8;H� �)G��q���9��35!�1'1•G �n!���1%����$9� G �‚!)����!*F

h8t�t,s

�HE

� � ;H����!�1'+8;H� �)G ���

E

�

�q�P����35!�1'1lG

�

� �Š!���1'����$9� G � �%�‚!)�9�?!*F

� +3
L�?NV�*�,+��-!HO.
,$g�*�,+A$������0�%
,$������’N�C��COT!L�I���CS �04WN�+3
����,+D$EX �UN�
CI
S#�,�U$8N 4WN�+"��! +"8

R0
������CS ���WN0�,+"N

���

!

��!)� �

E

ELFH���#_ ‹�G

t�s%h

�

h8t�t,s

	

�

� ;H�]�?!�1'+8;H� �)G Gq!�1%����1lG

�

+,&]\ G>�‚!)�9�?!*F

h8t�t,s

�HE

� � ;H����!�1'+8;H� ��G

"

� G !�1'�9��1•G ���

�

+,&�\ G

� �'�‚!)����!8F

�-N�N6�CS
���)�WNe4WN�+����E�����P�,+�RE�)� �)�WN0�,+�N

� +�1'&���1'�*!�$9���bF ��� G

h

@�Œ

t

�

h*t,t,s

	

�

� ;H�]�?!�1'+8;H� �)G��q���9��35!�1'1•G �n!���1%����$9� GH�‚!)����!8F

h8t,t,t

�HE

� � ;>�]�?!�1%+x;H����G ���

E

�

�q�P����35!�1'1lG

�

� �Š!���1'����$9� G � �%�‚!)�9�?!*F

� +3
L�?N �*�,+"�-!HO.
,$(�*�,+'$������0�%
,$������4N�C��COT! �����CS �04WN�+3
����,+D$EX�MO�S���,�)� �0�CS �"!`16
������CS

�’N��)�5�E�

� +�1'&���1'�*!�$9���bF �L]�G

t

N

t

�

h8t,t�t

	

�

� ;H�]�?!�1'+8;H� �)G

!

+,1'A%��$�6,!,!�$�AlG

E

!�&�&V!%GH�‚!)����!*F,G��q�P����35!�1'1

h8t�t,t

�

@

	

�HE

� � ;H����!�1'+8;H� �)G

� �

!

+,1'A'��$�6L!,!)$�A•G � �

E

!)&�&V!>G � �%�‚!)����!*F,G����

E

���q���9��35!�1'1

M`4WN0����+�!L� ���V$�� ���0�%
,$������qN�C��COT!L�I���CSR�04WN�+3
�� �,+D$EX � ����
�O ��
��I+"� dP+�N 4
+�N0$8NPS5�:
������CS


�464
+D�E
L�0�

E

ELF>���

�

��;�� †!��"�G

N

t

N �

�

h8t,t�t

	

�

� ;H�]�?!�1'+8;H� �)G'�‚!)����!*F,G%ƒ„��$�(�#'!

h*t,t

�	�HE

�$� ;>�]�?!�1%+x;H����G � �'�‚!)����!*F
!�1'A…Y �'ƒ„��$�(�#W!

�

!%
�S5�I!L� Y OT!L���,$?
�S
� J�O.
,$0$�����
�O
aBN��bN�+"�-� S

�S5��$

$���pP��<'$9� �e+������e��1

E

ELFH����p�� &

�$�

GW��A���€�G � �W$�����A'$���p?E…!�1'A ��� †"p?�dEW!�$�A>�

!

/'$9��1'6���$za � ��$9&V!�6'G��D��$9&���1 �

h8t,t

�

	

�

�q!�E'&�ˆL;H���z�

h8t,t

�	�HE

���-!�E%&�ˆL;H���9�

���

E

ELF>��� Y ‹�"�G $

NkO

h

�

h8t,t

�

	

h

�PN



�

�-!�E'&�ˆd;H���9�*G>�‚!)����!8F

h8t,t,s

�HE

���-!�E'&�ˆL;>���9�e!�1%A�� �%�‚!)�9�?!*F

F�N�+"���E����� �,+�RE�)�'fE!%
�S5���]M�
��I���CS ���7�)�WN7MO� S

���RE� O OT��
�+3�R� S �)�WN-$���
�O O $���
��I�bN�+�N�+

OT�)�-�)�

���

E

ELFH��� Y ‹��WG

�VNPNPN

�

h8t�t,s

	

�

�-!�E'&�ˆd;H���9�

h8t,t�t

�

h

	

�HE

���-!)E'&�ˆL;H���z�

E

ELFH���

�

�P;��=† ��"uG

� �PN

t

�

h8t�t,t

	

�

�-!�E'&�ˆd;H���9�

h8t,t�t

�

@

	

�HE

���-!)E'&�ˆL;H���z�

Y#+D�,� �0�%
L�,�I�������S���U$��,+3�HN�+�N��-$�N�$�� N��P$A8 
�4WN�+����E�����P�,+�RE�)�V
�464
+D�E
L�0�

���

E

ELFH��� Y ‹
]•G

�V@PO

�

h8t,t�t

	

�

�-!�1'A'+%G �Š+,1L������$�+%G

>

�D��1

h8t,t�s

�HE

�'Y ���-!�1'A%+'G�� �

!

� �Š+,1L������$9+'G

!

� � �

>

� ��1

F�N�+"���E�������,+�RE�)�H�)�WN0�,+"N �*�,+ ��N��LRPN�+�1S
����,�P$A� SŽN3d`�bN�+	S

�O��
NPO.�,$

E

ELFH���

�

�P;�� $��P��� �

�

"�G

@��

t

�

�

h8t�t,s

	

�

�q��k=$�!��L��f�;5/=��$���+HA'���H<%�{/W2�&�F,2��J#'��&���2�$�A'+��H#'!�1

�

� �

E

!*;H&�+�k G����

!

p?E'3U���

a � [\+3
L�����)C�N��,+�RE�)��$�� S fE! 
�S5��! � RE� O OT��
�+3�,$

E

ELFH����p�!�&

�

�P;H��� � $���������$9�o‰

�

G

�

h

a

�

�
�

h*t,t

O

	

� ��� �'ƒ„E'��&�!�1

,

N0�,�’N���+"���-
�S
� ��� [\+3
L�����)C�N-�,+�RE�)��$?� S �)�WNA$���
����bN�+�� SL1 �"+D�,� �0�CS*�*����
�O#�LN04WN�+�8

R��CO.
,$

E

ELFH����p�!�&

�

�P;H��� �T†

�

�WG

N����

s

a

N��

s>h

�

h8t�t

O

	

; �

!

E'��3U��(�<•G%Y �

!

Ed<'A'+

�DEW!)+,�

!

+,&��]��+,1%�{!�1'A �W$�!�pP�?!�&��

�

G

h

NPN��

a

h

N �k@

�

h8t,t

O

	

Q �

!

35��&V!�1%���LF

M•N��-���PO.
,$0$�����
�O

�

! 
�S5���]M�
������CS ��� JK�%
L�,����� �\� O OT��
�+3�,$ 8 � MZ��
��I�bN�+"� SL1 �g4
8

4
+D�E
L�0�

��1 �…����+���p�+�/'��p?b-<W!�1L��<%3

E

ELFH����p��

�eY �

>

Y

!

�B�9��$������%$u���#Ge+,<'p?E'���J����������+,1 $�� �
�]G �D+,<%$����_‰lG

N��VN

† &����P;>����$

�

h8t,t

O

	

���

E

���9�V!�1%�

� dW4vOU�,+"� SL1 4WN�+"���E����� �,+�RE�)� N3dW4%
�S%$����CS%$ 
�S
��+�NPS#�,+"��
�OT�U$E
��I���CS &(�)��� ���WN

h

�

�



fE!%
�S5�I!L���I+"��
�SL1�!HO.
�+rRE� O OT��
�+��

Yq1%1W!�&���+�\

E

ELF>�9��p��']

�

�WG

@�Œ

s

a

@ �kO

�

h8t,t

�

	

Q �

!

35��&V!�1'�9�LF,G �
�5Qe���9����E%�H��1

�Z�WN $��S���,�)� $ 4WN0���I+3
�OP�0�,!HS5�I� SL1R�"!HS#�������CS�
�S
� ���WN � �,��
�OV45�%
,$8N $0�L� �"� �*�,+

fE!%
�S5�I!L� RE� O OT��
�+3�,$

��+,<'$91W!�&�+�\

E

ELF>�9��p�� Y^]O_•G

@PO

s

�

a

@PO

t

�

�

h8t,t

�

	

!

� �.����E'35!�1•G���� �o��+,$96,��+���G

�

�W† �

E

$�!�1'6,�

Y#+?N��,�5�COT� �’N����5�E�\�*�,+�$���
�+D$

��+,<'$91W!�&�+�\

E

ELF>�9��p�� Y^]O_•G

t%h8t

a

t

N��

�

h8t,t

�

	

G � � $�<'<'��G$� ��� �'ƒ„E%��&V!)1

�g��1HNP��� [\+3
L���I���CS%/ ��+3
L�?N(�*�,+"�-!>O.
HNA
�S
�S���WN-��
�+3�����,���’RE� O OT��
�+3�

� +�1'&���1'�*!�$9���bF _•G

h

Œk@VN

a

h

Œ

�

�

�

h8t,t

�

	

� ��� �'ƒ„E'��&�!�1

M•N��-���PO.
,$0$�����
�O9fE!%
�S5���]M�
��I���CS !6$�� SL1 ��� [\+3
L���I�)C�NP�,+�RE�)�)$

E

ELF>�9��p�!�&

�

�P;>��� � $u�P������$��-‰��•G

@ �,ŒkO

a

@ �,Œ

s

�

h8t�t

�

	

�

� �D&�<'3U��& G � � � �WYq1L��+,1%����1lG � � � ��+,$�6,��+��*G'† �

>

�9�*G

�

� † �

E

$�!�1'6,�

�g
�N7$ 4vOT�)����� SL1 
�S
� fE! 
�S5��!L� �0�%
L��$

E

ELF>�9��p�!�&

�

�P;>��� � $u�P������$��-‰��•G

@

�

� �

a

@

�

�

s

�

h8t�t

�

	

G �

E

$9��35!�p?� G�G �

!

p?E'!�1'(�G
Q �

!

35��&V!�1%���LF,G �
�OQ ���9���9E'�d��1

F�NPS5! �URE+3
 ��� [\+3
L�������CSc� S �)�WNPfE! 
�S5���]M�
��I���CS ���?���U$ 4WN�+0$�� SL15RE� O OT��
�+3�,$

E

ELF>�9��p�!�&

�

�P;>��� � $u�P������$��-‰��•G

h

�

h

O

a

h

�

h*s

�

h8t�t

�

	

G �

E

$9��35!�p?� G�G �

!

p?E'!�1'(�G
Q �

!

35��&V!�1%���LF,G �
�OQ ���9���9E'�d��1

F�NPS5! �URE+3
 ��� [\+3
L�������CS � S �)�WN $8N��-���PO.
,$0$�����
�OcfE! 
�S5���]M�
��I���CS �����0�CS#��
�C�N

RE� O OT��
�+3�,$

��+,<'$91W!�&�+�\

E

ELF>�9��p�� Y ‹�"�G

� �

t

N

a

���P@ N

�

h8t,t

�

	

� � �D$�!�p?� G

�

�

"

� �DE'!�A'<'$9�

M•N��-���PO.
,$0$�����
�O
F �LN�$����0$

h

�kO



Y{A'A%����+�1>a}ƒŽ���9&���F

E

<%#'&�����E'��1'6 �D+,3U/W!�1LF �

h*t,t

�

	

Y � �
!�p?����$�G G �

�

���q<%&�&���1

MON,�UR��COT���?��NCS

��-���0$?
�S
� 4WN�+"���E�������,+�RE�)��$ �*�,+A�)�WN-��
�+3�����,���JRE� O OT��
�+3�

��+,<%$�1W!�&�+)\

E

ELFH����p�� Y ‹�"�G

h8t,t>h

a

@�ŒP@�Œ

�

h*t,t

�

	

� �$���

!

1W!��]��E•G�� �WY � �o+>+HA'��1'6,�

M•N��-���PO.
,$0$�����
�O 
�464
+D�Wd`�)��
��I���CS%$���� ��� [\+�
L�����)C�N•N�[-N0���)$ � S �)�WN 
�SWS5!HOT! $

RE� O OT��
�+3�

E

ELFH����p�!�&

�

�P;H��� �T†

���

G

OP@

h

@

a

OP@P@

� �

h8t�t

�

	

G �

E

$9��35!�p?�

� �

!%
�S5�:
�Og
�S
� M•N��-���PO.
,$0$�����
�O �qS

�OTN�$��U$c��� �)�WN �Z�L+�N?N�8�a �)�’NPS%$����CS

�O MO� S

��

�\� O OT��
�+3�

�

E

E�� �{E'���9����G��{E%�0ƒŽ����(�35!�1'1 �b1'�z������<%���)G

�

��E'+8;,+�� �

h8t,t

�

	

� �

!

����#v��$�G�� �

E

!*;>&�+�k G$���

!

p?E'3U���

BuS5� �*�,+"� 
�464
+D�Wd`�)��
��I���CS �*�,+ ��� [\+3
L���I�)C�N �0�CS5�I+"�‘RE!L�I���CS%$ ��� �)�WN ��+�
L�?N

�*�,+"�-!HO.
�� S_RE� O OT��
�+3�7$�N $��bN��P$

E

ELFH����p�!�&

�

�P;H��� �T†

���

G

@P@��

t

a

@P@

t�t

�

h8t�t

�

	

���

E

���q���9��35!�1'1•G � �

E

� �Š+,$�$9���9�

MO��
LRE� OT�)�IN �,+3�HN�+"� SL1 ���P��N6�PO�N4N3dW4%
�S%$����CS%$

E

ELFH����p�!�&

�

�P;H��� � $���������$9�o‰

�

G
�

@�Œ

h

a
�

@)Œ

�
�

h*t,t

�

	

; ���q��p�!�1'��1%� G'Y � �W+,&V!�p�p�� G'† � �W+,<'$�1%����$�G

E

� �0!�#%$�����&�&��

� d 
L��� MO8 ��
��I+"� d��*�,+ @ 8 ���U$�� $�N $��bN��P$R
�S
� C,
�+"���,! $…R��,!>S
�6
�+"N �0�CS
���)�I���CS%$EX

� �

,

NPSlN�+3
�OT�]M�
��I���CSh��� �)�WN��-�,+"+"� SL16
�8��-���HS58 �\��$���$?ILN�+"8 �qN�+�+"N��’N����5�E�

��+,<%$�1W!�&�+)\

E

ELFH����p�� Y ‹��WG

�

s

�PO

a

�

s�s,t

�

h*t,t,s

	

; ���q��p�!�1'��1%� G'Y � �W+,&V!�p�p�����G%† � �W+,<%$�1'����$�G

E

� � !�#'$9����&�&��

� d 
L��� MO8 ��
��I+"� d��*�,+ @ 8 ���U$�� $�N $��bN��P$R
�S
� C,
�+"���,! $…R��,!>S
�6
�+"N �0�CS
���)�I���CS%$EX

���	� aBN��bN�+"�-� S

��I���CS 
�S
�A4%
�+"�I��
�OK�PO.
,$0$�� �g��
������CS ��� +�N0$��CS

�S#�?N0$

��+,<%$�1W!�&�+)\

E

ELFH����p�� Y ‹��WG

�

s,t>h

a

�

t

Œ,Œ

�

h*t,t,s

	

h

� �



�

�'ƒ �

�

+,#%��1'�P���

F�N�+"���E�������,+�RE�)� �)�WN0�,+"N�
�S

�OTN $��U$�����
 �0�CS5��� S5!O�,!6$(�W
��-� OTN ���AfE!%
,$��)8 ���)+D��!>O.
�+

RE� O OT��
�+3�,$

��+,<'$91W!�&�+�\ �n!)��E'��35!)����p*!)&

E

ELF>�9��p��o‹O_•G

@��

s

a

@

t,s

�

h8t,t,s

	

�

�'ƒ �

�

+,#%��1'�P���

� SlN�+I1�NjN��.1HNPS5C,
�OT!WN0$ 
�S
��4WN�+����E�����?�,+�RE�)��$(�*�,+��)�WN-���)+D��!>O.
�+A���U$?I��,+?
�SWS5!>O.
�+

� S � S5�)�bNA&DNPO O

!

<'$z\‘!�p��

�

��;H��� �c!�1%A $����9����$��

�

G

O

h8t

�

h8t�t,s

	

G �

E

$9��35!�p?� G5Q �

!

3U��&�!�1'�9�dF

�

S �)�WNP
L�0��! +3
L��N ��� ���WN�$8N��-���PO.
,$0$�����
�O
��+�
L�?N �*�,+"�-!HO.


��+,<'$91W!�&�+�\

E

ELF>�9��p�� Y ‹��WG

�k@POVN

a

�k@����

�

h8t,t�s

	

� � � �W† �WAW! $u<%(�G † �$��� G ��&�&���$�G����

"

���DE'��1%6

� d 
L���
�*�,+"� ���

,

+�N?NPS��"!HS#���I���CS%$ �*�,+�$8N�1��’NPS5�bN���45�,�bNPS5����
�O $

��+,<'$91W!�&�+�\

E

ELF>�9��p�� Y ‹��WG

@

t

�PO

a

@

t,t

Œ

�

h8t,t�s

	

"

� † ���{EdFH& �D�

	 �.1,�WN�+�8��,+3�HN�+ S

�+"+D�,&(8 �I!%RPN?fE!%
�S5�I�]M�
������CS%$����?fE!%
,$�� NPSlN�+�1�� N0$

��+,<'$91W!�&�+�\

E

ELF>�9��p�� Y ‹��WG

@P@POVN

a

@P@ ���

�

h8t,t�s

	

���

!

� Ge��$��9p?E•G � �

�

��Gq!�6�6,��$z�bF,G † �$��� G ��&�&���$

�PS -H!WNPS#�?N?���'��� [\+3
L���I���CS �CS ���WN $ 4WN0���I+"!L� 
�S
��& 
�C�NK�"!>S#�������CS%$ ����
�S �04WNPS

$�N�$�� N��

E

ELF>���

�

��;�� †!�O]
�

s

�VN

a
�

s,s,s

�

@�Œ,Œ�Œ

	

�

�'ƒ �

�

+,#%��1'�P���

F�N�+"���E����� �,+�RE�)�A���WN0�,+"N 
�S

�OTN�$��U$ ���R
S�W
��-� OTN ���R�HN��*�,+"�’N�� �WN��-�U$ 45�WN�+"����
�O

RE� O OT��
�+3�7$�N�$�� N��P$

!

<'$z\ �

�

�P;�� $u�P�����l‰lG

h

O

h

a

h

�,Œ

�

@)Œ,Œ,Œ

	

� � �D��� �D!��

J�OU��$8N�� 
�OT�S��$���8U4WN�+"���E�����R�,+�RE�)�)$ � S $8N��-���PO.
,$0$�����
�OVfE! 
�S5���]M�
������CS ����1HNPSlN�+"���

45�COTNE1L�CS%$

h

���



E

ELFH���

�

�P;��=† ��� G

O

h

@

t

a

O

h

NPN

�

@�Œ,Œ,Œ

	

† � �D+,6�+,35+�&�1LF,G%� �

E

!*;H&�+)k.G����

!

p?E'35�]�

a � [\+3
L�����)C�N��0�,+"+�N0���I���CS%$ � Sc���WNA��+3
L�?N �*�,+��-!HO.
 �*�,+g45�COTNE1L�CS

�OuRE� O OT��
�+3�,$

E

ELFH���

�

�P;��=† ��� G

N �

s,t

a

N��

h,h

�

@�Œ,Œ,Œ

	

G �

E

$9��35!�p?� G5Q �

!

35��&V!�1'�9�LF

�Z�WN�fE!%
�S5�I!L� ���L+�N?N�8 ���)�’NPS%$����CS

�OZMO� S

��‚RE� O OT��
�+3� 8 � $8N��-���PO.
,$0$�����
�O 
�S

�OTN 8

$��U$

E

ELFH���

�

��/��v‹O]=‰lG

h

a

h

Œ��

�

@�Œ,Œ,Œ

	

� � � �W† �WAW! $�<'(�G ���

"

�$�DE%��1'6'G � �'ƒ � �D����35�

� $�N � 4
� �,�����

,

+�N?NPS �"!HS#���I���CS%$EX 
 1HNPSlN�+3
�OT�]MCN�� $8N��-���PO.
,$0$�����
�O(
�464
+0�E
L�0���*�,+

$���
���� N�+"� SL1JREN��-!HOT�I� 4vO�NgR0
�+"+"� N�+V45�,� NPS5����
�O $

���

E

ELFH��� Y ‹�&uG

O)Œ

�

h

a

O�ŒkO��

�

@�Œ,Œ

h

	

�

�q��1'6�&��

h8t

�VN �

�

� ����� ��1'6,&��

� $�N � 4
� �,����� � dW4%
�S%$����CS%$EX\���WN��)+'aBN�+"�)C,
������CS 
�S
� �	S5� N�+:4
+�N��:
������CS

Y{p�!�A'��3U��p

E

$9������G $u+�1'A'+,1 �

h8t

�VN

	

�

�q��$�!�p

h8t

NkO �HE

� � ���q��$�!�p

�Z�WN'FH+"� S#��� 4vO�N0$����

�

!%
�S5��! � �_N0�0�%
�S5���0$PG

@

1'Aj��A��

>

(H\�+,$�AlG��{E'� �D&V!�$9��A'+,1

E

$������ �

h8t

NkO

	

�

�q���9��$���p?Ej���e!�&��

h8t,t,t

�

� � �q���9��$9��p?E•G ��� �Š��E'&���6'G G �

!

p?EW!�1%(�G'Q �

!

3U��&�!�1'�9�dF�G

E

�

E

+,&�&�1'��$�!�1%A � �%�‚!)�9�?!*F

M`4WN0����+3
�O%�0�,+�+�NPO.
������CS%$ � SP$�N�$�� N��P$H!HS
�HN�+�1L�,� SL1 
 �I+3
�S%$��)�����CSg�"+0�,� 4WN�+"���E�������)��N

� �S���U$��,+3�HN�+

E

ELFH���

�

�P;��=†

�

_�G

�PO

�

h

�

h8t�t,t

	

�

�������	��
���
����������

��� †"p?�dEW!�$9A%�

Y#+3
L���:
�O 4
+D�04WN�+"��� N0$����'$���
��I�bN�+"� SL17$�� SL1�!HO.
�+��)��� N0$

���

E

ELFH�����m€ �n!)��E�� �o��1��
]�"�G

O

t

�

h

�

O

t

�

t

�

h8t,s

�

	

�

† p?�dEW!)$�A%�

h8t,s,s

�

���W†"p?�dEW!�$�A>�

E

ELFH���

�

��/���� � ‹�G

@)ŒkO

�

h8t,s�s

	

h

�

s



�

†"p?�dEW!�$9A%�*G

�

<'���9#=��$�6

h8t,t

@	�

� �W†"p?�HE'!�$�A%�q!�1'A � �

�

<%����#v��$96

��N0$�! �-��
������CS%$������PO.
,$0$�����
�O

�S
�A$8N��-�)8��PO.
,$0$�����
�O 4WN�+"���E�������,+�RE�)�‚N3dW4
+�N0$0$����CS%$

E

ELF>���

�

��;�� † &•‰=G

h

O��

s

�

h*t,t

N

	

�

†�\��P��+8;

h8t,s

N	�H"

� ��� †�\�����+8;

Y{A%;��

E

EdFH���l‹O]•G

OVN

�

h*t,s

N

	 �

�

†"��1'�9������1

h8t>h

�	�

Y � †"��1'�9������1

� ��$9E���� ����p?E��

E

EdFH��� �o�������L_�G

s

@

�

h8t%h

�

	

�

†"$9A'��&]F>�

h*t

OVN �

Y � † $9A'��&]FH����� !�& �

	 �.1,�WN�+A��+3
�S%$��?NPS
�HNPS5�:
�O �"!>S#�������CS%$

�Šp � $�! �
aBG ��&�& G%�\; � �

h8t

OVN

	

�

� !�$�!x79�V!)1
��� !�& �

h8t,t,t

�

Y �WY � � !�$�!x79�V!)1•G

"

� †"�9\‘!)$�7�!�1'� G ; �

"

! �D!�(�+H�

E

ELF>���

�

��;�� $����9� �

�

]•G

O�Œ

s

� a

O�Œ

s

�

�

h*t,t,t

	

�

�W�PF>1%3’!�1

h8t

�

s

�

�

�

E

� �W��FH1'35!�1

�

��;�� �Š+>A��

E

EdFH���

@�Œ

G

N ���

�

h8t

�

s

	

�

�W$�!�1'(

h8t

O

�

�

ƒ � �W$�!�1'(

�Z�WN0�,+"� N?�HN�+ �-N�!�1�!>SL1 � O�N?I,��+D�,��
�1�SlN��I�U$��0�WN�+ �UNPO O�NPS

!

/'$9��1'6���$
� ��$9&V!�6%G �D��$9&���1 �

h8t

O��

	

�

� ���q!C��<'$z\�+,$��9p?EH<%1'6 _��•G

�)ŒkO

�

h8t

O

�
	

�

�W$9����A%$���p?E

h8t�t

�	�

G � � $9����A'$���p?E

Y � NPO.��� S
��!5�?N�� �0�%
L��$?
�S
� �0�%
L�,�����'$���
���� N�+"� SL1

��1jY
��+,35�e!�1%A…3U+,&���p�<%&����{��1
��1L����1'�����W��&�A'��G

!

��$�<'pP��<'$9�g!�1%A � +,1'A'��1'6

�

�•G

t

�

�

h8t,t

�

	

�

� !��9/W!�$�AlG

�

��p��

h8t,s�t

�HE

� � !��9/W!�$�AŠ!�1'A

!

� Y �

�

��p��

���$�DE'��3��

E

ELFH���G_�"uG

@V@P@PO

�

h8t�s,t

	

�

_�"�G

@P@

�

@

�

h*t,s,t

	

�

_�"�G

@P@POPO

�

h*t,s,t

	

�

� !��9/W!�$�AlGWYq&�+�1'��+

h8t,t

N � E

� � !��9/W!�$�AlG�� �WYq&�+,1'��+

E

ELF>���

�

��;�� � &•‰=G

�

N

�

�

s

G �

h8t,t

N

	

�

A%� �o��1%1'���

h8t

� �	�HE

� � �'A'� � ��1'1'���

MO!�4WN�+0�0�CS
��!5�����)C��)�IN ��� �ŽN���
�O $P
�S
� �qO OU�,N�$

�D��1C7�!�3U��1•G��e� � ;‚+,$�� �

h8t

� �

	

h

�

t



�

� $�!�EW!�3…G%�{��&

h8t,s

�

�

�

� �o$�!�EW!)3 !�1%A � ���{��&

���

!

��!)� �

E

ELFH���=‹

�

G

�P@

t

�

h*t,s

� 	

�

� $�!�EW!�3…G�G !�353…G%�{��&

h8t,t%h

�

�

� �o$�!�E'!�3ŠG>Y ��G !�3U3•!�1'A � ���{��&

E

ELFH���

�

�P;�� $��P��� ���$�•G

N,Œ

s,t

�

h8t�t%h

	

�

� $�!�EW!�3…G�G !�353

h8t,t

@ �

�

� �o$�!)EW!�3…G%Y � G !�3U3

@A�CS58�N�fE! � OT�‘RE+"�)!L� 45�,� NPS5����
�O $\�*�,+���N)S

��-����
�O $�N�$��bN��P$�&DN�
CICOTN74WN�+"��! +�RPN��•REN

S#�,�U$8N

��1 �W$�+,3

E

EW!��9� � $�!�1'�9������+,1'� ��+ �DE'!�+,��G"��A��]€ � � �oF�:,$�6�FH� G �
�

"

+,1'A'+�$�G�$ �

!

!)�9;)2�$��u!)1'A � ���{��&

/�� ���

t

G%ƒŽ+,$�&�A

!

p�����1L��� �Wp �

h8t�t

@

	

�

� <%��( ����&�&���$

h8t

���	�

� �$��� �o<%��( ����&�&���$

��� �n!C��E��

E

ELFH���

�

G

h8t

�

t

�

h8t

���

	

�

� <%��( ����&�&���$

h8t

�

t

�

� �$��� �o<%��( ����&�&���$

��� �n!C��E��

E

ELFH��� ��"uG

h

Œ,Œ

�
�

h*t

�

t

	

�

� <%��( ����&�&���$

h8t

��Œ �

� �$��� �o<%��( ����&�&���$

��� �n!C��E��

E

ELFH��� ��� G

h

�

t%h

�

h*t

��Œ

	

�

� <%��( ����&�&���$

h8t

�

h

�

� �$��� �o<%��( ����&�&���$

��� �n!C��E��

E

ELFH��� �L]�G

N

�

N

�

h8t

�

h

	

�

� <%��( ����&�&���$

h8t

�VN �

� �$��� �o<%��( ����&�&���$

��� �n!C��E��

E

ELFH��� ��&�G

h

N

t

�

h8t

�VN

	

�

� <%��( ����&�&���$

h8t

���	�

� �$��� �o<%��( ����&�&���$

��� �n!C��E��

E

ELFH��� �

�

G

s

Œ �

�

h8t

���

	

�

� <%��( ����&�&���$

h8t�t

Œ �

� �$��� �o<%��( ����&�&���$

JK�%
L��$ � S J�O.
,$0$�����
�O 
�S
�

�

!%
�S5�I!L� �ŽN0�0�%
�S5���0$

!

/%$���1%6,��$ a}� ��$9&V!�6%G�� � �<;‚+,$9� �

h*t,t

Œ

	

�

Gq!,!��)�

h8t,t%h

�

� ��Gq!,!)���

�

!%
�S5�I!L� MO�.1�S

���! +�N0$�����JK�%
L��$

!

/%$���1%6,��$ a}� ��$9&V!�6%G �D��$�&���1 �

h8t�t%h

	

�

Gq!��)��1

h*t

�

s

�

G � Gq!��)��1

MONCSlN�+I1HN��I���0$EX �qS �	S5�I+D�E��!5���I���CS

!

/%$���1%6,��$ a}� ��$9&V!�6%G �D��$�&���1 �

h8t

�

s

	

h

��Œ



�

Ge��$9��p?E•G Gq!)6,6,��$z�bF,G Ge��&�&���$

h8t�t,t

�

���

!

��G ��$9��p?E•G � �

�

�HGq!�6�6,��$z�bF,G5!�1'A † � ���

G ��&�&���$

a � [\+3
L�����)C�N��,+�RE�)��$A� S 
�S �04WNPSc�-����+0�,& 
�C�N RE� O OT��
�+3�

E

ELF>���

�

��;�� $����9� �

�

‹•G

OVN

�

@

�

h8t,t,t

	

�

�

�b�9E'��+%G �D<'$�6���$�A%:,$9\���$

h8t,t

O	�

G � �b��E'��+U!�1'A ��� �D<'$96,A':,$z\���$

E

ELF>���

�

��;�� �

�

� G

@�Œ

h

N

�

h*t,t

O

	

�

�,!)&V!�#v��$z�*G �
!)$�!�1'6���$�G

!

��+,1%�

h*t,t

Œ �

�

�'Y ���,!�&V!�#v��$z�*G�G �5Q � �
!�$�!)1'6,��$�G !�1'AjY ��� �

!

��+,1'�

E

ELF>���

�

��;�� $����9� �$�

�

G

@

���

@

�

h8t,t

Œ

	

�

�,!)&V!�#v��$z�*G �
!)$�!�1'6���$�G

!

��+,1%�

h*t,t

N �

G � Q � �
!�$�!)1'6,��$�G

�

� Y � �,!�&V!)#=��$9�*G

Y ��� �

!

��+,1%�

��G Y

>

!

‹�G � �

h8t,t

N

	

�

�,!)&V!�#v��$z�

h8t,t,t

�

�

�WY �$�,!�&V!�#v��$z�*G

�Z�WN�$8N��-���PO.
,$0$�����
�O
�����CO9� S �’N0$���$��0�04
���H45�LN $����0$

��1

E

$�+Hp�����A'��1'6,� +�\�� � $ � � � �D+,<'$9���

�

� � �!�q��$���p�����+,1'�"��1Sb-<W!)1d��<'3 �DEW!�+��

�

�b1L����$�1W!)����+,1'!�&

!

p?E'+H+,&•+�\

E

ELF>�9��p�� �‚!�$9��1'1W! �}��!�&�F �

h8t,t�t

	

p�+�1'A>ab35!)�0=

t,t%h

@)ŒPN

s

�

"

��&�&���$

h8t

O

s

�

��� ���

"

��&�&���$

Yq1%1��W+�\

E

ELFH���$� � �<;‚+,$9� &uG

h8s

Œ

�

h8t

O

s

	

�

"

��&�&���$

h8t

O

s

�

��� ���

"

��&�&���$

��1 J 
�OU��!HOT! $-��� �5
�+���
������CS%$?
�S
���)�)$ �V464vOT����
��I���CS

Yq3U��$9��p�!�1 �n!)��E%��35!)����p*!�&

!

+>p����P�bF,GW/��

@��

�

h8t

O

s

	

�

"

��&�&���$

h8t

�P@	�

��� ���

"

��&�&���$

���

>

/%� �

!

+>p��'Yq3U��$��

�

]

h,h

�

�

h*t

�k@

	

�

"

��&�&���$
��� !�&��

h8t,t

�

�

� � ƒ �

"

��&�&���$�G

>

� �Š��&�&�+'G Y ���Š�]����!�& G$� �l† �

E

$�+,#v��$o!)1'A

�

�

� �

!

!�p?�d�

!

<'$z\ �

!

p���� ‹�"

�

G

O)Œ

h

�

h8t,t

�
	

�

"

<'A%$�+,&�&�� G

!

$9��A'EW!)$

h8t,t

�	�

Y �

"

<'A'$9+,&�&��•!�1'A

!

�

!

$���A%EW!�$

�c����+0�,& 
�C�N �68�a �U$?I-MZ��
���� N�+"� SL1

��1Rb-<W!�1L��<'3 a �D&V!)������p*!�&��D+,$�$9����/v+,1'A%��1'p���Gv��A'����� � G � �W��1%6’!�1%A � � $ � G <•G

�b1L����$�1W!)����+,1'!�&

E

$����9��G��
!�3B#%$���A%6,��G �…Y �

h8t,t

�

	

h

�

h



�

$�!)3B#=��$9��G

�

!)��3U+,1'A'�

h8t,t,s

�

���$��� $�!)3B#=��$9�e!�1%A

�

�

�

!���3U+,1'A'�

���

E

ELFH�����D+,1'A'��1'��� �n!C������$ � "�G

t

Œ

h

�

h8t,t�s

	

�

$�!)1'p�(�+,�

h8t

�

t

�

��� $u!�1%p�(�+��

�Z�WN C,
�+"��
������CS

�O 4
+"� S#��� 4vO�N0$P��� �_N0�0�%
�S5���0$

Qe1'��;���$��9���bF
+)\ ��+,$�+�1d��+

E

$9������G /��

@POVN

�

h8t

�

t

	

�

$�!)1'AW!�<'��$

h8t

O��	�

�

��$u!�1'A'!�<'��$

� � � ���

�

������� ��;�� � G

@V@VN

�

h8t

O��

	

�

E

ELFH&�+,��� �n!�6 �
]��WG

s

�PN

�

h8t

��Œ

	

�

$u����G

"

��3

@�Œ,Œ,Œ	�

G �%ƒ � $����)G$���

!

�

"

��3

F�N�+)�*N0���^��+3
�S%$��-�U$0$����CS �"+D�,� �-�)+"+D�,+�+?N -�N0�������CS $�N �-�’N���+"N � S 45�%
,$8N�8

�0���WN�+�NPS5� $�� SL1�O�N�8��0�%
�SWSlNPO�$�N $��bN��P$ 
�S
� �)�)$ 
�464vOT����
��I���CS�� ���S�CS#�,C,
�O�NPS5�


�� �,�-��� &(�)+�N0$

���

"

+,$��

E

ELFH���

!

+Hp
�v‹=‰=G

h

N��

�

@)Œ,Œ,Œ

	

�

$u����G

"

��3

@�Œ,Œ

h

�

G �%ƒ � $����)G$���

!

�

"

��3

E

ELFH���

�

�P;�� � � ‹�"l‰lG

O N,Œ �

�

@)Œ,Œ

h

	

�

$u���dEW!�$��P;

h8t

�

t

� "

�

"

��$����dEW!�$9��;

�

��;�� �Š+HA��

E

ELF>���

�

�WG

h

Œ

h

�

h8t

�

t

	

�

$u��1•G�����1'����1

h8t,t

� �

ƒ �'Y � $���1Š!)1'A

�

�%� �$����1'�9��1

E

ELFH���

�

�P;�� �

�

‹•G

N �PN

s

�

h8t,t

�

	

�

�n!�$�p�<'����� !�&��

h8t,t

@ �

����� ���n!�$9p�<'��G•Y �����

�

��3B#v��$96'G

�

� � �=ƒŽ���z����$9;,��&���G

E

� � �

Ge+,/'�d��1'�e!�1%A…Y �$��� � +�����!)$�A

E

ELFH���

�

�P;�� $��P��� ���
_•G

O�Œ �

�

h8t,t

@

	

�

��� � � �Š!�$�p�<'��G

�

� � �'ƒŽ���9����$z;,��&]�*G

E

� � ��G +,/%�H��1'�e!�1'AjY �$��� �o+,�9��!�$9A

�DEW!)+,� ‹�G

�

�

N

�

h8t,t

N

	

�

�n!���&�+8;

h8t

�kO �

� �

E

� �n!���&�+8;

� 4WN�+"�I!L+�R��L�����8I
NPOT�’QPO�N�� NBQ0$A
,$0$�ME�)� 4
���,����I,! $����E�,$�MCN�+?N?I ��+,$�+,�9(�<'& 	

�Š+���(��L;)!����q&�&V!�3U�=† 6)F,������3 �

h8t

�kO

	

�

�n!���&�+8;

h8t

�P@ �

� �

E

� �n!���&�+8;

�Z�WQ0�,+"� N?�HN0$'F�N�+"��! +�R0
������CS%$4N�� �_Q����5�E�HN0$ � $�N,� 4
���,����fE! N0$

�q<%1'+>AlG

E

!�$9��� �

h*t

�P@

	

h

�P@



�

�Š!���&�+x;vG � 79��A'+,$9��<'�

h8t,s%h

�

� �

E

� �Š!���&�+x;
!�1'A � �'� � �W79��A'+,$9��<'�

M•N��-���PO.
,$0$�����
�O �V464
+D�Wd`�)��
��I���CSc� S

�

! 
�S5��!L� �ŽN0�0�%
�S5���0$

�q+,$9A'$���p?EL�9a

�

����A'��& �

h8t,s%h

	

�

>

� ��1•G �Š+�1d����$9��+'G��q!�1'A'+

@�Œ,Œ,Œ	�

!

� � �

>

�D��1•G�� �

!

� �Š+�1d������$�+'G

E

�'Y ���-!)1'A'+

� � �,�P$A� S�4%
�+3
�O O�NPO��
NPO.�,$EX �qS

�OTN�$��U$ &(�)���c��� [\+3
L�����)C�Ng4WN�+"���E�������,+�RE�)��$

E

ELF>���

�

��;�� †!�O]•G

�PN

s,s

a

�VN

t

�

�

@)Œ,Œ,Œ

	

�

E

!�&�&�!%G>�‚!C���?!*F�G'� +,$�+,�

@)Œ,Œ

h

�

� �

E

!)&�&V!>G � �%�‚!)����!*Fj!�1'A…Y �%� +�$�+,�

� +3
L�?N(�*�,+"�-!HO.
 �*�,+ S#�,�U$8N��0�,+"+�N0���I���CS%$ � ����+�
L�?N �*�,+"�-!HO.
,$

E

ELF>���

�

��;�� †!��&uG

Œ

h

@

h

Œ

� �

@)Œ,Œ

h

	

�

E

!�&�&�!%G>�‚!C���?!*F�G'� +,$�+,��G

!

+,1%A'��$96L!,!�$9A•G��q���9��35!�1'1

@�Œ,Œ

h

�

���

E

!�&�&�!%G ���,�‚!C���?!*F�G>Y �

� +,$9+,��G�� �

!

+,1'A'��$�6L!�!�$�A•G����

E

���q�P����35!�1'1

@A�,�U$8N-�0�,+�+�N0�������CS%$ � �-$������0�%
,$������ ��+�
L�?N �*�,+"�-!HO.
,$

�W+,<'1'A'!)����+,1'�{+�\

E

EdFH�9��p��q‹��WG

�

�

h

�

@�Œ�Œ

h

	

�

E

!�<'&��

h8t

N

s

�

ƒ �

E

!�<'&��

�

S 
,$�N,� 4
���,�����'$8N�+"� N0$(�*�,+(�"!>S#�������CS%$ � S �)�WNA���WN0�,+"N ���A��� [\+3
L���I���CS ��� OT�.1,�L�

E

ELF>���

�

��;��

�

&uG

t

@

�
�

h8t

N

s

	

�

E

+,&�&���p�+��

h8t�s

� �

� �

E

+,&�&���p�+)�

�b1'1�� �n!C��E

���

G

h

�

�

�

h8t,s

�

	

�

E

+,&�&�1'��$�G%�‚!)�9�?!*F

h8t,t

� � E

�

E

+,&�&�1'��$�!)1'A ���'�‚!)�9�?!*F

@0N�& �ŽN��)�5�E���*�,+�JH�,� 4
! ��� SL1 �G�045�COU��1�����
�O5FH+�N0$0$�! +�N

E

ELF>���

�

��;�� $����9� �l‰��•G
�

h

OVO

�

h8t,t

�

	

� �

����p?E'&

h8t,t

@	�

$ �W† �

�

����p?E'&

�Z�WN �%+3
�S%$��)�I���CS ��� JK�%
L��$�� S JH�CS%$8N�+"C,
����)C�N-J�O.
,$0$�����
�OOMON�$�� N��P$EX

�

!%
�S5��! �

� 
�S5� �*N0$��:
������CS%$

!

/'$9��1'6���$za � ��$9&V!�6'G%� � �<;‚+,$9� �

h8t�t

@

	

� �

��p?EL����$

@�Œ,Œ,Œ	�H"

�

�

��p?Ed����$

M•N��-���PO.
,$0$�����
�O �Z�WN0�,+"N ��� �_N0$���$��0�04
���

�

! 
�S5��!L� MON $��bN��P$

!

/'$9��1'6���$ ��$�!�pP���e��1 �Š+HA'��$91

E

ELFH����p�� � ���

!

/'$9��1'6���$za � ��$9&V!�6'G��D��$9&���1 �

@�Œ,Œ�Œ

	

� �

����3’!)1'1
��� !�&��

h8t,t

�	�

!

� � �

�

����3’!)1'1•G�� � �D$�!�p?� G � ���n!)6,1'��$�G ��� �D&V!��9p?E'���)G

� ��� �'� � �Š<'$z��ELF

h

�VN



J �)+D��!HO.
�+AfE! 
�S5��! � RE� O OT��
�+3��&(�)�)�c
�$�� SL1�!HO.
�+���
�1�SlN��I��� -H! dJOT� SlN

E

ELFH���

�

�P;��vY

�

‹•G

N

t

a �

s

�

h*t,t

�

	

���

+,1%p*!�A'��&�&��

h8t,t

@	�

� �

�

+,1'p*!)A'��&�&��

���

E

ELFH��� Y^]

�

G�$

t,t

�

�

h8t,t

@

	

�

� �

�

+,1'p�!�A'��&�&��

���

E

ELFH����� ]���G�$

t

�

t

�

h8t,t

N

	

���

+,�9��1'ˆL;H���z�*G'�‚!)�9�?!*F,G'ƒ„��$�(�#W!

h8t,t

� �HE

� † �

�

+,�9��1'ˆL;H���z�*G � �%�‚!)�9�?!*F,GWY �'ƒ„��$�(�#W!

�V464vOT����
��I���CS ���7���WN7a � [\+3
L�������CS � +3
L�?N�Y2�,+"�-!>O.
R� � �)�WN �Z�L+?N?N-a��U$?I MZ��
��I8

�bN�+"� SL1�MON $��bN��

���

!

��!)� �

E

ELFH���

�

‹•G

@

�

N

�

@PO��

�

h*t,t

�

	

���

+,�9��1'ˆL;H���z�*G'ƒ„E'��&V!�1lG'ƒ„��$�(�#W!

h8t,t

�	�HE

�

�

+,����1'ˆL;>���9��G�� � � �xƒ„E%��&V!)1•G)Y �*ƒ„��$9(�#W!

���

E

ELFH����� ]O_�G

O

���

h

�

h*t,t

�

	

���

<'��&�&��

h8t,s

�	�

� �

�

<%��&�&��

���

!

��!)� �

E

ELFH���
���

G

@

s%h

�

h*t,s

�

	

���

<'6�E

h*t,t

@	�

G � G �

�

<'6�E

�Z�WN�JH�,+"+�NPO.
������CScM`4WN0���I+"!L� �*�,+ 	'N04WN�+�R��COT��� �qS

�OTN ����� � 
�45$

�e+,1'&���1'�*!)$����bF

�

G

h

@VN��

�

h8t,t

@

	

�

!

!��dE'$�G'ƒ„E%��&V!)1

@)Œ,Œ,Œ �

���

!

!)�HE%$�G�� ��� �'ƒ„E'��&�!�1

M•N��-���PO.
,$0$�����
�OG�I+3
L�?N(�*�,+"�-!HO.
,$ �*�,+��I&V�����HNPS5������
�O 4%
�+"�I���PO�N0$

E

ELFH���

�

�P;��vY �O]•G

@

h

Œ

t

�

@�Œ,Œ�Œ

	

�

!

p?EW!�A'��1•G

!

/'<'p?E

h8t,t,s

�

!

p?EW!�A'��1�� �]G

!

/'$9<'p?E $ �]G

�	S � S5�)�IN,8 �"+�N?N'$8N��-���PO.
,$0$�����
�O�N�C,
�OT!%
��I���CS ���7J 
,$��)�-�)+gN�[-N0����$

E

ELFH���

�

�P;��vY

���

G

t

NkO

a

t

OVN

�

h8t,t�s

	

�

!

p?E'3U��&�p?E%��$�G�� �V!��)+,1'��+��

h8t,t

�	�HE

�

!

p?E'3U��&�p?E'��$e!�1'A � ��� �V!��)+,1'+,�

E

ELFH���

�

�P;�� $��P��� �v‰

�

G
�

� NPN

�

h8t�t

�

	

�

� ���q�V!��)+,1'+,��G

E

�

!

p?E%35��&�p?E'��$ !)1'A

>

� � ��EW!�3 �‘<'1%/'<'#'&�����E%��A�	

�

!

p?E'$���35/%/•G

!

p?E'$9��3U/'/

h8t�s

Œ �

���

!

p?E'$���35/'/lG � �

!

p?E'$9��3U/'/

�e<'p�&��

E

EdFH��� � � � ‹�G

N

t

�

�

h8t,s

Œ

	

h

�

�



�

!

p?EH<%&�35!�1

h*t,s%h

�

$ �

!

�

!

p?EH<%&�35!�1

�=N0�0�HS5��fE!WN0$A
�S
� �V464vOT����
������CS%$���� Fg
���� �	S5� N�1�+3
������CS

ƒ„��&���FLa �b1L����$��9p�����1'p���G$� � �<;‚+,$9� �

h8t�s%h

	

�

!

p?EH<%&�35!�1

h*t,s,t

�

$ �

!

�

!

p?EH<%&�35!�1

��1 Fg
��)� �PS5�bN�1�+�
�O $ �"+0�,� �’N � � � �ŽN �n��A��'� �

!

!Ca}F,!��C!�1'���
��� � !)& �

ƒŽ+,$�&�A

!

p�����1L��� �'p�G

!

��1'6L!�/v+,$�� �

h8t,s�t

	

�

!

p?E �������z����$9��GvYq&]\�+,$�A•G��q��&�+,�

h8t,t

�	�

����� �

!

p?E ����������$9��G ��� Y � Y &�\�+,$9A•G�!)1'A ��� � �

�q��&�+,�

M•N��-���PO.
,$0$�����
�O
$���
����bN�+�� SL1S� S 
 ���)+0��!HO.
�+ $8N��-���0�CS
��!5�����,+��-����+D��$���+�!5����! +�N

E

ELF>���

�

��;�� �

�

&�G

h

Œ �kOP@

�

h8t,t

�

	

�

!

E'��+,&];H���d�����P�q!)& �

h8t�t

N �

��� �
�

!

E'�d&�+x;H�9�H��� G � �

!

EW!�/%��$�+%G����

!

�*!�$9��G

E

� $u!�3B#'$9�V!�1>a

��A%����G G � ���

!

E%+,$��

E

ELF>���

�

��;�� � &•‰lG

h,h

�

s

�

�

h8t,t

N

	

�

!

����#v��$

h8t�t,t

�

� �

!

����#v��$

,

N0�,�’N���+�����
�O9�)�WN0�,+"N ��� ��� [\+�
L�������CS 
�S
�7$ 4WN0����+3
�O#$��:
����U$������0$

���

E

ELF>��� Y ‹O]•G

� ���

t

a

� �

s,t

�

h*t,t,t

	

�

!

����#v��$

@�Œ�Œ,Œ �

� �

!

����#v��$

M`4WN0����+�
�O#$���
����U$��I���0$A� Sh�0�%
L�,�����'$�N�$�� N��P$A&(�)�)�R
A45�,� S5� � S5� N�+3
L�������CS

���

E

ELF>��� Y ‹ ‹•G

�k@ �VN

a

�k@��

s

�

@)Œ,Œ,Œ

	

�

!

��1W!��

h8t

�

s

�

; � ���

!

��1W!)�

�W<'1'pP� �WYq1'!�& �'Y /'/'&��O]

�

h

!�1'A

@

�

O

�

h8t

�

s

	

�

�

<'����� �Š!)��E��

!

<'$9;���FH���#]

�

G

h

N��

�

h8t

��Œ

	

�

!

��$��)+'G

"

+Hp?E•G �D&�<'3U��&

h*t,t

�	�

!

��$��)+ $ �]G

"

+Hp?E

E

� � �]G �D&�<'3U��&

�

�]G

� dW4WN�+"�)�’NPS5�:
�O �E�HNPS5��� �g��
��I���CS ���\@?�CS58�@0N�&(� �CS5��
�S

�

+�RE�)�)$ FH+D�E��!O�?N��UREN��g
�N

M`4vOT�)���I� SL1S� S 
�a�� NPO�N0���I+"����8 � �E
6�HN�� �c����+D�,& 
�C�N�J 
�C��)�IN

E

ELF>���

�

��;�� $����9� �l‰

�

G

@

t

�

Œ

a

@

t

�

N

�

h*t,t

�

	

�

!

3’!�&��

h8t

�PO	�

!

�

!

35!�&��

a � [-N0�,�S�,+:45�L�U$��P$ &(�)��� � 
�S5N7F�N�+"���E�����'F\�,� S5�)$

��1

!

�

!

�$�
!�$�1'��� �‘��A�� 	�a � [-N�+�NPS5����
�O 
�S
�cJH�,�URE� S

�� �,+"��
�O �G�045�COU��1�N

E

$���1'p��P��+,1RQ 1'�];,��$����]�bF

E

$�������G /��

�PO

�

h8t

�kO

	

�

a � [-N�+�NPS5����
LR�O�N'a NCS

��-����
�OGMON�$�� N��P$PG

�D<'&�& �>Yq3�� �n!)��E��

!

+Hp
�l‰'‹•G

�

�

�

�

h*t

���

	

h

�PO



�

!

35�]��E

h8t�t

�	�

G �$���%� �

!

35�]��E

JH�,� 4%
�+"�U$��CS ����
�SnN�+"+3
������e$�! 4WN�+"8��0�CS
��!5���I� SL1����)+D��!L�)�K� �-�0�%
L�,�I���e$���
����bN�+�� SL1

�
!�1%A'�V!�1 ��+,<%$�1W!�&�+)\

E

ELFH����p�� ‰

�

G �

s

O

a �

t

@

�

h8t,t

�

	

�

!

+,3U35��$9\���&�A

h8s,t

�	�

Y �

!

+�353U��$z\���&�A

�n!C��E'��3��'Y 1'1���&•‰=G

N

h

�

�

h*s,t

�

	

�

�

4
�����0$

Y{p�!�A'��3U��p

E

$9������G$� � �<;‚+,$�� �

h8t

O

� 	

�

!

+,1'A'��$�6L!�!�$�A•G

E

!�&�&V!%GH�‚!)����!8F�G'� +,$�+��

@�Œ,Œ,Œ �

� �

!

+,1'A'��$�6L!,!)$�A•G ���

E

!�&�&�!%G ���'�‚!C�9a

��!8F�GWY �'� +,$9+,�

� $�N � 4
� �,�����0$-���'	'�.1,�WN�+

�

+3�HN�+'@?�,�U$8N7JH�,+�+�N0�������CS%$

���

!

��!)� �

E

ELFH��� ��"��WG

N

s

O

a

N

t

O

�

@)Œ,Œ,Œ

	

�

!

��:Hp?�d3’!�1%1

h*t,t,t

�

G �$���

!

��:Hp?�d3’!�1%1

�

!%
�S5�I!L� JK�%
L��$EX �qS �	S5�I+D�E��!5���I���CS

�
!�3g#'$���A'6,� Q 1%��;,��$��9���bF

E

$������ �

h8t�t,t

	

�

!

(���/%\‘!�&�<%�9F,G��{��&

h8t,s

� � E

�

!

(���/%\‘!�&�<'�9F…!)1'A � ���{��&

@0N�& 
�464
+D�E
L�0� � �����WNe4
+D��R�O�N�� �����0�%
L�,����� +�N 4WNPO O�N�+D$

E

ELFH���

�

�P;��vY ‹�&uG

@POP@)Œ

�

h8t,t�s

	

�

!

(���/%\‘!�&�<%�9F,G��{��& G$�D�9+,$�AW2)��G

"

+8;)2�p��

h8t�s

�	� E

�

!

(���/%\‘!�&�<'�9F�G � � �{��& GgY � �D��+,$9AW2��

!�1%A � �

"

+8;�2)p��

E

ELFH���

�

�P;��vY ‹��•G

NkOP@VO

�

h8t,s

�

	

�

�.!�1%6'G �D<'$96,��$9A':,$z\���$

h8t,t,s

�

�����.!�1%6'G�$ �'ƒ„��$z��(�G'!�1'A ��� �D<'$96,A':,$z\���$

E

ELFH���

�

�P;�� �

�

‰=G

t,s

�PO

�

h8t,t,s

	 �

�

�{��&

h8t,s

�	�

� ���{��&

� $���
�4WN +3
��bN �"+0�,� $��I+3
�SL1HN�$8N��)$?
,$P
�SŽN��.1HNPS5C,
�OT!WN

E

ELFH���

�

�P;��vY ‹��•G

h

O�ŒP@

�

h8t,s

�

	

�

�‚!�1
�-&���p?�

h8t

@

s

�

��� G �'�‚!�1
�q&���p?�

E

$�+Hp
��� !)��&��%Y{p�!�A��

!

p�� �OQ

!

Y ��&uG

h

�

s

�

h8t

@

s

	

�

�‚!)����!8F�G%ƒ„��$9(�#W!>G

�

+,�9��1'ˆL;H���z�

h8t,t

�

�

� �D�‚!)�9�?!*F,G Y �
ƒ„��$�(�#'! !)1'A

E

� † �

�

+,����1>a

ˆL;H���z�

F�N�+"���E�����

�

+�RE�)� �Z�WN0�,+"N ���'a � [\+3
L�������CS

E

ELFH���

�

�P;�� $��P��� �v‰W‹•G

@VN�Œ

�
�

h8t�t

�
	

h

� �



�

�‚!C���?!*F

h*t,t

� �

h

	

�

� �'�‚!)�9�?!*F

a � [-N�+�NPS5����
�O N�fE! 
������CS%$ � � �0�,� 4
! �bN

@

B �0�,+"+�N0���I���CS%$����'���WNA��+3
L�?N �*�,+��-!HO.


p?EW!�+CabA%FH1O=

t

�

Œ �,Œ,ŒPO

�

h8t,t

� 	

�

�‚!C���?!*F

h*t,t

� �

@

	

�

� �'�‚!)�9�?!*F

�qS � S5�I�)+�N M`4WN0����+3
�OGaBN��bN�+��-� S

�S5�5�*�,+�M•N��-���PO.
,$0$�����
�O

�

! 
�S5���]M�
��I���CS

E

$�+,6����{E'��+,$��

E

EdFH���

!

<'/'/'&����$� �•G

@PO

h

�

h8t,t

� 	

�

�‚!C���?!*F�G'ƒ„��$�(�#W!%G

�

+,�9��1'ˆL;H���z�

h*t,t

O	�

� � �‚!)�9�?!*F,G"Y � ƒ„��$�(�#'!m!�1'A

E

�"† �

�

+,����1>a

ˆL;H���9�

�PS#�POT!6$����CSh��� a�� [\+�
L�������CS �
[-N0���)$A� S ���WN

,

!L��ME&(� O O�N�+ �%+3
L�?N'YK�,+"�-!HO.


��1 � FH1W!)35��p*!�&

!

F>�z����35� !�1'A �DEW!�+��']j/�� �

�PN

G>ƒ +,$9&�A

!

p�����1d��� �Wp �

h8t,t

O

	

�

�‚!C���?!*F�G

�

+,�9��1'ˆL;H���z�

h8t,t

� �

� �%�‚!)�9�?!*Fj!�1%A

E

�‡† �

�

+,����1'ˆL;>���9�

F�N�+"���E�����

�

+�RE�)�

�

!%
�S5�I�]M�
������CS•RPN�N6�CS
��M•N��-���PO.
,$0$�����
�O �V464
+D�Wd`�)��
��I���CS

E

ELF>���

�

��;�� $����9� �l‰��•G

NPNkO

�

h8t,t

�

	

�

�‚!C���?!*F

h*t,t

� �

� �%�‚!)�9�?!*F

�'���L+"8:MZ�,�-�’N�+)�*NPO.�SfE!%
�S5�I�]M�
������CSh���V4WN�+"���E�������,+�RE�)�)$

E

ELF>���

�

��;�� $����9� �l‰��

h

ŒkO

t

�

h

Œ �k@

�

h*t,t

�

	

�

�‚!C���?!*F
�P� !�& �

h8t,t

�	�

� �%�‚!)�9�?!*F,G$�����D����$z��� G ���

E

!�&�&�!4!�1'A ���

!

(*2�&��C!

a � [\+3
L�������CS � S ���WN'M•N��-���PO.
,$0$�����
�O
aBN0$���+"� 4
�����CSh��� �_N0$���$��0�04
���'aBN�C����?N0$

�DEW!�+��

!

+�&�����+,1'�D!�1'A � $�!�p���!�&��

�

G

h

ŒPN

h

�

h8t�t

�

	

�

� +�$�+,�

h8t,s�s

�

Y �%� +�$�+,�

���

E

ELF>��� Y�]��WG

�

s

O

�

h8t,s,s

	

�

� +�$�+,�

h8t,t

�

�

Y �%� +�$�+,�

E

$�+,6����{E'��+,$��

E

EdFH���

!

<'/'/'&����$� �•G

h

�

�

h8t,t

�
	

�

ƒ !�&�����$�G �Š+,1L����$���+

@)Œ,Œ,Œ �HE

��� �%ƒ !�&��)��$�G�� �

!

� �Š+,1L������$9+

M`4WN0����+�
�O%4
+D�04WN�+"��� N0$����A
�� �,�P$A� S �
NPO.�,$EX ��$8N��-���PO.
,$0$�����
�O9
�S

�OTN�$��U$

E

ELF>���

�

��;�� †!���WG

�

�����
�

@�Œ,Œ�Œ

	

�

ƒ„E%��&V!)1

h8t�t

O	�

� ��� �'ƒ„E'��&�!�1

E

ELF>���

�

��;�� †

�

�WG

N����

s

�

h8t,t

O

	

�

ƒ„��1L��6,��1

h8t�s,s

�

� �'ƒ„��1d��6,��1

E

ELF>���

�

��;�� $����9� �$���WG

h8s

ŒVN

�

h8t,s,s

	

h

���



�

ƒ„��$9��(o��� !�&��

h8t,t

�	�

$ �'ƒ„��$9��(�G����%�.!�1%6'G !�1'A ��� �D<'$96,A':,$z\���$

E

ELFH���

�

�P;�� �

�

�•G

�PO

s,t

�

h8t,t

�

	

�

ƒ„��$9��(o��� !�&��

h8t,t�t

�

$ �'ƒ„��$9��(�G���� � ���.!�1%6'G���� �D<'$96,A'+,$z\���$

,


�!�1HN�8 � S5C,
�+"��
�S5�2�)�WN0�,+"N �*�,+g$8N��-���PO.
,$0$�����
�OL��
�1�SlN����,��+3
�S%$ 45�,+"�2�)�L+D�,!`1,�’R0
�OT8

OT�U$������A�-����+D��$��I+"!5���I!L+�N0$

E

ELFH���

�

�P;�� �

�

_

@

t

O �

a

@

t

���

�

h8t,t,t

	

�

ƒ„��$�(�#W!

h8t,t

@ �

Y �%ƒ„��$�(�#'!

��GeY

>

!

]•G

���

�

h8t�t

@

	

�

�e<'p�&��

E

EdFH��� �

�

��"�G

h

N �

�

h*t,t

N

	

�

ƒ„��$�(�#W!

�

Y �'ƒ„��$�(�#W!%G'/%$���;)!)���op�+,3U3B<'1%��p*!C����+�1��

�

�lEW!�$���������E'�P;=G

"

$�!�3U��$

h8t,t

�	�

�
� �lE'!�$��������9E'��;Š!�1%A ���

"

$�!�3U��$

E

ELFH���

�

�P;�� $��P��� �v‰5_•G

�

h

�

�

h8t,t

�

	

��� !@#v��1'1'�o��!�&V2�&�EW!)��XB$��P\���$���1'p���2��

�

�l��1'1>a ��<'�9����1

h8t�s,t

�

��� �l��1'1>a ��<%�9����1

�

!%
�S5�I!L� Y � NPO.� �Z�WN0�,+"N�
�S
�cJ +"�)������
�O#F �WNPS#�,�’NPS



>

(H\�+,$�A Qe1'��;���$��9���bF

E

$������ �

h8t�s,t

	

h

�

s


