
���������	��
������
��������������������������� ����!"�#��$#%�&'��()� *'�	+�$��,*�-�!�.'��*�!�&

/10�243657280:9<;>=458?A@B;DCFE<=8?�G�0IHJ?4272F543K;:G�=45MLN=<0>G�0POB0:2DQ8@:R�;
9S2�;4T8U4;V9<CF?:=4=�WYX)Z[O45�=B?BCFQBX)\^]`_DacbDdfe^g�ahbji8kNlnm�kNoqp

9�UrCD5sTr5A3ut�CvEwLx5<Rj2D5jLj5ByN?<z<R{0}|[L~0�y8Rx5

�B���������4���N�{���
���������h���������h�{�������	�h������������ 	 c¡��"�, ��	�����	���¢�����¤£�¥������h�	 c��£§¦ ¨�©�©#ª�ª�£ ��«
�¬���¢��������£�­�®#«°¯�����±����	¡�£°²

³�´�µ�´�¶�·{¸�¹�º�´�»�¸	¼�½hµ�¾�¿�À�Á	µ�ÂhÃ�¼hÄ:Å�Æ"Ç�µ�·<Å�ÈhÈhÉ'Ê�ËÍÌ¢¸�¹�º�½�À�¸hÀ�¿cÀ�¿hµ�Î�¹�´�Âh¼{ÆhÆ"Ç�µ�·sÅ�ÈhÈhÉ'Ê�Ë
Ï'º�º�½¢À�Á¢¹	¾�µhÐ�¹q¾h½¢¼�·	Ð¢¼¢ÀÑ¸¢¿�¹	º�´�¿¢µ�Ð¢º�´�¾hÀ�Ð¢Ð�¹�ÒAÐ¢À�¹�Á¢Ð¢¹h¿¢¹�Á¢Ð¢¹hº�´�¼ÓÂ	¹h¿¢¹c´�Â�¹�Á#À�Ò�º�´�¾�»#Ä�Ô�À�Ê�¹q¹hÎ�Ç�À�Ð¢µÕÐ¢µÖ ¹h¿¢Ç°¼	¿¢¹h¾cµ�Ð¢¼¢À)Á¢µ�½¢¶�Ð¢À�Ê�¹ Ö À�¿¢¿¢¼�Ç�µ�Ê�Ð¢¼¢´�Ð�¹	Ê�¹×¸	¹�¿c·	Á¢Â	µØ¾×¿	µcÙ�Îhµ�¾h½¢À�Ð¢Ð	Ú�ÛÝÜ'¸	¼¢Ð¢À�½�·#Û�ËßÞ¬Îcà¢À�Â�´�Ú¼	º�º�½¢À�Á¢¹h¾hµ�Ð¢¼�·7áuÁ¢¾hµ"´�¼¢¸¢µ"¸¢¹h½¢¼¢Â�â	¼¢º�´�µh½�½¢¼¢ãhÀ�º�Â�¼	ÛjÜ�¸¢¼¢Ð�À�½	À�ÒMä�å æ�ç èêé§ë�ì�çíìïî�ð�ì�ç ñ�òóñ�Ì�¹�´�½�¼¢ãhµhÄ�Ô�¼�À�ºô·�º�´�À�¸¢À�Ð¢¶hÄÐ	À�¹�Á¢Ð¢¹hâ¢¹�Á¢Ð¢¹hº�´�¼Iâ�µhº�¸¢â	À�Á¢À�½¢À�Ð¢¼c·I¾Aâ¢À�Ü�À�´�Â	ÀqÇ�µ�Ê�Ð¢¼�´�Ð¢Ú�Û

(
é
ë�õ +)

¼1Ð¢À�Ç�µhÊ�Ð�¼¢´�Ð¢Ú�Û
(
îóð�õ +)

¼¢¹hÐ¢¹h¾
Ëö�À�¹�Á¢Ð¢¹h¿¢¹�Á¢Ð¢¹hº�´�¶Aº�¹hÙ�Á¢µ�¾hµ�½¢µ�º�¶A¸¢¹hº�â�À�Á¢º�´�¾h¹hÇ÷¼¢º�¸¢¹h½¢¶�Ù�¹h¾cµ�Ð¢¼�·ßÁ¢¾�»#Û1â�À�ø�¼	Ç�¹c¾A´�À�â¢Ç�¹h¹hÎhâ¢µ�Î�¹h´�Â�¼ØáÇ�À�Á¢½¢À�Ð¢Ð¢¹hÊ�¹ù¹	Û�½¢µ�øóÁ¢À�Ð	¼�·8ú�ûNü�¼¢½�¼MÙ�µ�Â�µ�½¢Â	¼8ú�ý�ü�¹�Îhâ¢µ�Ù�Ã¢¹h¾ù¹h´�Å�þ�þ	ÿ"Á¢¹�ý¢ÿhÿ��"Ë��°À�Ùô»#½�¶h´�µ�´�Ú4¼¢º�º�½¢À�Á¢¹	¾�µhÐ�¼�·¼	Ù�¹	´�À�â¢ÇMÐ�µhÇ�µ�Ê�Ð¢¼¢ãhÀ�Ð¢Ð¢¹cº�´�¼
σ � ( � )

¸	â¢¼��
= � Ì Æ��"Ì�ú�É�É
	�ý¢ÿhÿ,ü��"Ì
� ≤

Å��"Â
�8¼ù´�À�Ç�¸¢À�â¢µ�´�»¢â�Ð¢Ú�Û�Ù�µ�¾h¼¢º�¼¢Ç�¹	º�´�À�ÒÐ	µcãhµ�½¢¶�Ð¢¹cÒ ¾�¹�º�¸¢â�¼¢¼¢Ç ã�¼�¾h¹hº�´�¼
χ
æ
( � ) ¸¢¹hÂ	µ�Ù�µh½	¼�Ì ãh´�¹JÁ#µc½	¶hÐ¢¼�Ò Ö À�¿¢¿¢¼�Ç�µ�Ê�Ð¢¼¢´�Ð�ÚóÒÓ¸	¹�âh·�Á¢¹hÂA¾�Î	½�¼¢Ù�¼Ç
»#½¢¶�´�¼¢Â�â¢¼�´�¼¢ãhÀ�º�Â�¹hÒD´�¹cãhÂ	¼�ú��¢æ

=
ÅhÌ þ¢ü Ö µhÙ�¹c¾h¹hÒ��

−
�
� Á#¼¢µ�Ê�â¢µ�Ç�Ç�ÚV»#º�´�¹�Ò	ã�¼�¾8¸¢¹8¹h´�Ð¢¹hÜ'À�Ð¢¼�Ä ÂB¾hµ�â¢¼¢µ�Ã¢¼�·	Çº�´�À�¸¢À�Ð¢¼j¸¢â¢¹hº�´�â¢µ�Ð¢º�´�¾hÀ�Ð¢Ð¢¹cÒ�Ð¢À�¹�Á¢Ð¢¹hâ¢¹�Á¢Ð¢¹hº�´�¼j¹hÎhÇ�À�Ð¢µ¢Ë

��¹hº�½�å Á¢ø�À�Ð¢¹j¾h¸¢½�¼¢¾�¸�¿¢¹hº�´�¹c¿¢¹h¾h¹���Ð¢À�¹�Á#Ð¢¹c¿�å Á¢Ð¢¹hº�´�å�Â	¹�¿	¹�´�Â�¹�Á�åíÄ�ã	¹hÊ�¹j¹hÎcÇ�åíÐ�»MÐ¢µ Ö ¹h¿¢Ç
»¢¾hµ�Ð¢Ðh·xÁ#µ�½¢¶�Ð¢¶�¹	Ê�¹Ö À�¿�åíÇ�µ�Ê�Ð�åí´�Ð¢¹hÊ�¹ ¸�¹�¿h·�Á#Âc» ¾K¿¢¹cÙ�Îhµh¾�½¢À�Ð¢¼¢Û Ü�¸�å Ð¢À�½�·¢Û�Ë4Þ�Î�� ��Â	´�¼ Á¢¹hº�½�å Á¢ø¬À�Ð¢Ð�· á Á¢¾�µK´�¼�¸¢¼ Ù�¿¢µ�Ù�Â¢åí¾¸	¹�½¢åïÂ�¿�¼¢º�´�µc½#åÍãhÐ¢¼�ÛjÜ�¸�åíÐ¢À�½¢À�ÒMä�å æ�ç è�����ì�çíìïî�ðhì�ç ñ òóñ�Ì�Ô¬¹ù¾	å Á¢¿�åíÙ�Ð�·	Ä�´�¶�º�·jº�´�»	¸¢À�Ð¢À�Ç8Ð¢À�¹�Á#Ð¢¹h¿�å Á#Ð¢¹cº�´�å�¿¢¹hÙ�¸¢¹�Á,å ½�»�¾Ê�¿	µc´�Ã�å�Ç�µ�Ê�Ð�åí´�Ð¢¼	Û
(
é�ë�õ +)

´�µ<Ð�À�Ç�µ�Ê�Ð�å ´�Ð¢¼¢Û
(
î�ð�õ +)

å ¹hÐ�åí¾
Ëóö�À�¹hÁ¢Ð�¹	â¢å Á#Ð
 Íº�´�¶sÁ#¹�º�·¢Ê�µ�½¢µ�º�¶<Ù�µ�º�´�¹cº�»�¾hµ�Ð¢Ð�·#ÇDÁ¢¾h¹hÛ¿	À�ø�¼�Ç�åí¾8´�À�¿¢Ç�¹	¹cÎh¿¢¹hÎhÂ�¼"!ó¸¢¹c¾	åí½¢¶�Ð¢¼¢Ç�¹	Û�¹	½�¹cÁ#ø�À�Ð¢Ðc·¢Çuú$#"üjµ�Îh¹BÙ�µ�Ê�µ�¿¢´ô»#¾�µhÐ�Ð�·#ÇVú&%�ü�Ù�¿¢µ�Ù�Â#åÍ¾N¾' Á:Åóþ�þ	ÿ Á#¹ý	ÿ�ÿ(�"Ë)��À�Ù�»�½¢¶h´�µ�´�¼xÁ¢¹hº�½#å Á¢ø¬À�Ð¢Ðh·8åïÙ�¹h´�À�¿¢ÇDÐ	µhÇ�µ�Ê�Ð�åíã�À�Ð¢¹cº�´�å
σ � ( � ) ¸¢¿�¼ � = � ÌíÆ(�"Ì�ú�É	É*	 ý�ÿ	ÿ�ü+�"Ì � ≤

Å&�{Â
,´�µ1´�À�Ç�¸¢À�¿¢µ�´�»¢¿¢Ð¢¼�Û÷Ù�µ�½¢À�ø�Ð¢¹hº�´�À�Ò ¸¢¹hãhµh´�Â	¹c¾h¹�� º�¸¢¿¢¼�Ò¢Ð�·#´�½	¼¢¾h¹cº�´�å
χ
æ
( � ) Ù�µ�º�¾hå Á#ãc¼¢½	¼�Ì Ô�¹ Á#µ�½¢¶�Ð�åíÒÖ À�¿�åíÇ�µ�Ê�Ð�åí´�Ð¢¼¢Òj¸¢¹h¿�·hÁ¢¹	Âù¸¢¹hÎh½¢¼¢Ù�»jÇ�»	½¢¶h´�åíÂ�¿¢¼	´�¼¢ãhÐ¢¹���´�¹hã�Â�¼<ú � æ

=
Å�Ì þ
ü Ö µhÙ�¹h¾h¹�� �

−
� � Á,åÍµ�Ê�¿¢µ�Ç�¼(�~º�´�å Ò¢Â	¼¢Ç8¸¢¹¾håíÁ¢Ð�¹	Ü�À�Ð	Ð¢ÄFÁ¢¹�¾�µh¿¢åïµ�Ã�å Ò�º�´ô»	¸¢À�Ð�·j¸¢¿¢¹hº�´�¹	¿�¹	¾�¹-��Ð¢À�¹cÁ¢Ð	¹�¿#å Á¢Ð	¹�º�´�å�¹cÎhÇ�åíÐ�»�Ë

.0/21430!�É�þ�Ë þ	ÿ
Ëïî65�Ì�É�þ�Ë ý�ÿ�Ë71)8�Ì�É�þ�Ë � ÿ�Ë71"9
:<;�=
>6=
?A@)=

B C"DFE�G"D
H
I�JLKAK)M<N OPD-Q'K0J-RLS"TAD-N U
T0V"C0V�R
T0V�WAJLXAU'R-H
Y)Z\[(S"O V�G0O]JLKAV�O S"E-^�E
D
K"J
C"D
H�KAV�O2J
C"KAV�Q�V_C"D
U
`"C0J-W"J-I)J
K"SbacHdC0J
e(J-R'T0JfD-R-V�O2V�H
C)D-E-I)SAg�K�M<NhU-V�CAR�V"Hji'T0VkOP`0V0ELS"l�S0V"K"K�MmXfGkJ'U
`AV�CbabW0V"T6n
H
U-J'Q�W�D H GkV0I)o�e�J
X S"I)S O2JLKAo�e�J
X U-R-JL`0J
K�S
K)D-G0I)Z\W"D
J-R�Upa `AC0V0U'R
C"D
KAU'R'HFJLK�K"DLaqK0J-V0W)K0V"C0V�W�K"VkU'R
o
V�GkO2JLK�K0V0Q
V H
E
D
SAOrV0W"J
X0U'R
H�S�a spt'u6v�wpxyBPU'IAJ'W"U-R
H�S0J
z R-V0Q�V `"CAS W"VkU'R
D-R-V�g"K"V H�M<U-V"T�V"X U-R-JL`0J
K�S
C)D-E-G�D
HFI)J
K"Sba|{mV"C0OPS"CAY"ZmR-U�afTkI4D-U-R'J
C"K�M<J�O}D-Q-K"S"R
K"M<J
U'V0U-R'VFaAK�Ska2~�H�R-V�O�g�SAU'IAJ�U�W�D-I4o
K�S0O�O�DFQ*K�S0R
K"MmO
`"V0C0a"W"T0V0Om~mJ'U-I)S�TbV�K�l"J
K0R
C"D
l)Sba�OPD-Q�K�S0RLK�M<N�D-R-V�O2V�H
H�M�e�J `0V"C0V0Q*D `)CbV�R-JLT"D
K�Ska � ÿ s��6w�x��(GkO�J
K"KAV�J
H
E
D
S"O2V�WAJLX0U-R
H�SAJ�H�`)CbJ'W"J-I)D-N TbI)D
U-R�J
C)DA~�CAD
E�O2J
C
T0V0R�V"C0V0Q�V�V�C�S0J
K"R-S)C0V"HFV�g"K0V�C"D
H
J
K�C"D-E-O2JLCbY�V0G�I6D-U-RLS�U
`"V0H�M�e�JLK"K�M<O U-V�W"J
C0��D
K"SAJ-O OPD-Q'K"SAR'KAV�Q�V
T0V0O�`AV�KAJLK0R
DA~(ULSbI4o
KAJ'JA~�g0J-O�V0GkO�J
K�H�VbTAC0Y0��D
Z�[�J'O

J-Q�V `"CAV�U-R
C"D
K"U-R
H
JAxyB ULSbI)Y z R�V0Q�V U-R'CAYbTbR�Y)C"M
T0I)DFU'RpJLC�K0V0Q
V�R'S)`AD�O2V��(KAV�CAD-U'U-OPD-RLC"S�H�D-R
o�H�H�S0WAJ
W)HFY�NjVkG�O]JLK�K0V0U
H-a"ELD
KAK)M<Nf`0V0W0ULSAU-R'J-O���T0I�D-U'R-JLCbVbH�S
OPD-RLCAS)l"M�s��]~� )wpx�¡2D-ELC0Y�e�JLKAS"JfW�D-I4o
KAJ'Q
V¢O}D-Q�K�S0R
K"VkQ�V
`AV�Cka"W)T"D H R'D�T0SAN U
S"U-R�J-OPD-NP~£K"D
`�C"SAOrJ
C2~y`AV�W
W"J
X0U-RLHkS"J-O R�J-O}`AJ
C"D-R'Y"C"M U-V�V0RLHFJ'RpU'R
H
Y0J-R
C"DFE'C"Y"e�J
K�S"Z�V0G�O2J
K"K"V0X¤ULHLa"ELS¤O]J'�(WAY�T0I)DFU'R�J
C�D-O}S�~
R-V�Q�W)D T"D
T H K"SAN U
D-O}SbN Y"`0V"Cka"W"Vkg0JLK�S0J�JL[�J
U-V�N�C"D�Kka"J-R'Upafi�U-R'D
R'SAg0J'U
T0S)X¥G0I)S"�(K�S"Xj`0V"Cka"W"V�T¦nkx)§(E
^
E
D z R-V�Q�V�H�G�I6S0��K0J
X�T�R-J-O}`bJLC�D-R'Y"C0J¨`"C0J
H�C�D
[�J
K)Ska
`�D
C"D-OPD-Q'K"SARLK0V"X V�GkI4D-U-R
S i
©�ª«n CAJ
D-I)S"E-Y"ZmR-U�a
U-V�U-R�Vka)K"Sba¬R
S)`"D�U-Y"`"J
C"`"DkC"D-OPD-Q'K"SAR'K�M<N­s��r~�v¦~¯®0u6°�wpx
±]J-VbCbJ'R
S0g0J'U
T"S0J S z T0U
`0JLC�S0O2J
K0RLD-I6o
K�M<J

SAU'U-I"J-W"V�HkD�K"Sba TkV"K"l"J
KAR'C)D
l�S0V"K"K�M<N {�D-E-V�HkMmN
W)S"DFQ�C"D
O]O C�D-E'G0D
H
I�JLKAK)M<N {�J
C"C0V"^*~q{\J
C"C"S�^ S
D
KARLS"{\J
C"C0V0OPD-Q�K"J-RLSAT0V�H�i
²_ª¤~0³�²_ª�n+`AV�TAD-ELD-I6S]~�g0R-V
`�C"S K�D-I)SAg"S"S TbVbKAT0Y"C"S)CbYbZ�[(SAN V�G0OrJ
K)KAMmN
H
E
D
SAOrV0W"J
X0U'R
H�SAXhSd{�C0Y"U-R'C)SAC0V"H�D
K�K"M<NhU
H-a"E-JLXdH�Mme�J

´ µ6¶�µ6¶p·'¸P¹
º�»�¼
½0¾
¿&À-À
Á



`"V0C"VkQ'Dy`"CbV�R-J
T�DkK"Sba � ÿ K�D-G0I)Z\WbDFJ'RpU�a SbE'O2J
K0JLK�S0J
RLS�`"D W)D-I)o�KbJ'Q�V `bVbC�abW�T�D � `"C"S K"J
TkV0R'V0C0V"X
T0V"K"l"J
K0R
C"D�lAS)SjOPD-Q'KAS"R
K"M<N_D-R'VkO�V"H�� ÿ′ � ����² ª S0I6S
³�² ª `0V"Cka"W"V0T E'D
O]JLKba"J'R-Upa UL`�S"KAU'R-J
T�V0I)okK"MmO
i�����n s	�¦~¯°�wpx B2O2J'U-R-J U R-J-O S0O2J
Z�[�S0J'Upa
z T0U
`AJLC"SbO�J
KAR'D
I)okK"M<J W�D
K"K)M<JA~ V0RLKbV�Upa)[(S0J-U�a T
V�GkI4D-U-R
S�T0V0K)lbJLKARLCAD
l)S"X G0I)SAELT0SAN T � ÿ′ ~ HFJ'U
o-OPD`)C0V0R'S�H
V0C"J-g�S�H�M�~¤g�RpV£K0J�H `AV�U-I)J-W)K"Z�Z V�g0J
C0J-W)o
ULHLabE
D
KAV U�`�C0V0U'R'C�D
K0U-RLHFJLK�K0V"X KAJ'VkW)KAV�C0V0W)K0V0U-R'o�Z
U'V0U-R'VFaAK�S"X�s	��wpx�
(J'R_J-W)S�K0V0Q�V«O�KAJLK"Sba�K0J_R-V0I)o�TkV�V
N4D
C"DkTkR'J
C0J z RLSAN�U'V0U-R�Vka)K"S)X�~ K"V�S V�H
V0E�O2V0��KAV�U-R
S
C"J
D-I)SAELD
l�S"S¨W)D-I�o�K0J-Q�V­O2D
Q�K�S0RLKbV�Q
V¨`"V0Cka"W)T"D V�W"KAV�Q�V
S"E SAELHFJ'U-R'K�M<N RLS�`0V"H�x 
�Dk`"C"SAO2JLC]~ U'VkQ�I)D-U
K"V
C"J-E�Y"I)oFR'D
R-D
O�K0J
X"R
C0V0K"VkQ'C"D
{�S"gkJ'U
T"SAN�SAU'U-I"J-W"V"H�D
K"S�X]~
O�V0��J-R U'Y"[�J-U'R
H
V"HkD-RLo {�D-E
D U GkJ'U
T0V"K0J-g"K0V"X
T0V"C"C0J-I"a)l"SAV�K�K0V"X¨W0I4SAK"V0X2~ KAV­KAY�I�J
H
V�X�UL`0V"K0R
D
K�K0V"X
K)D-OPD-Q'K"SAg�J
K�K0V0U'R
o
Z�s	�)wpx+±2D
T"S0O�VkGbCAD-E'V0Om~+`�C0V�G0I"J-OPD
`)C0V0U-R'C�D
K0U'R
H
J
K�K0V K0J'V0W"KAV�CAV�W)K"M N OPD-Q�K)S0R
K�M<N
U'V0U-R'VFaAK�S"X}~�U'Y)[�J'U-RLHFY"Z�[�S0N H VbT0CAJ'U-R'KAV�U-RLS�� ÿ′ ~D�TkR'Y"DFI)o�K"D�S|RLC0J-G�YAJ'R(W�D-I)o�K0J
X�e�J'QpV¬S0E-Y0g�J
K"Sba2x

��
 > 
���
 @������r=������¤@�������=
>��0; 
 ?"@ �
!rD-W)D-g0J
X�K�D-U-R'VFaA[�J
X�CAD-G�VkRLM a)H
I0a"I�V�U
ohSAE�Y"gkJLK�S0J

O}D-Q-K"S"R
K"M<N�U-V0U'R-V
a)K�S"X}~ C0J
D
I)SAE�Y)Z\[(S"NAU�a�H
GkI4SbELS�� ÿ′i'� � � ÿ′ n H C�D-E'G0D
H
I�JLKAK)M<N Q�J
XAE�JLKAG�J
CAQ�V"HFULT0SAN
{�J
C"C�S0OPD-Q'K0J-RLSAT"D-N�U_T0V0C0V0RLTkV0W"J
X0U'R
H�SbJ'O\x��(ULK0V"HkK0V"X
S)K0R-J
C0J'U `"CbJ'W"U-R
D
H
IAabI HFV"`"C"VkU V H
I)Sba)K"S�S
`)C0V0U-R'C�D
K0U'R
H
J
K�K0V"X KAJ'VkW)KAV�C0V0W)K0V0U-R'S V0G�O2J
K"D K"D
{�V"C0OPS"CbVbHkD
K)SbJ�W"D
I�o�K0J-Q�Vf²hª `0V"Cka"W)T0D�x

"mIAa�C0J
e�JLK�Ska�`bV�U-R
D
H
I"J
K)KbVbX«E
D-W)D-g"S�G0MmI"V�`�C0V�^
H
J-W"JLKAV£SbU'U-I)J-W0V"H�D
K�S0J SbE'VkR'J
C0O K"D-OPD-Q'K"SAg0JLK"KAV�U-R
S
σ � ( # )

`)CAS%$
=
�6~'&)(�~<i'®0®�u�*�+�+)n,(�S # ≤

tp  T�-�~�D
RLD
T0��J�R�J-OP`"J
C"D-R-Y"C"K)M<N E'DkH�S0U
S"O]V0U'R-JLX K)D-g"D-I)okK0V"X
H
V0UL`AC)S"SAOrg"S�H
VkU'R
S

χÿ ( $ )
x.-PRLScN)D
C)D
TbR�JLC�S0U-RLSAT"S2~PT0D�T

S"E
H
J-U'R-K"V¦~«`AV�E
H
VkI"a)Z R V0`)CbJ'W"J-I)SAR'o�K�D-I4SbgbSbJ�²_ª
Y)`0V"Cka"W"V�g0J
K"Sba S J'Q�V V�U
KAV�H�K�M<J£`�D
C"D-O2J-RLC"M �
ELK�D-g0JLK"Sba R'V0g0T"S /�Z�C"S $10 S UL`0V"K0R
D
K�K0V"X
K)D-OPD-Q'K"SAg�J
K�K0V0U'R
S

σ2 ( $ )
~ D R
D
T0��J K0J-U'YAR

S)K"{\V"C0OPD
l�S"Z�V�O�J-N)DkK"S"EpO}D-NdK)D-OPD-Q'K"SAg�S�H�D
K�Ska­spt�+"w-x
B T"D-g0J'U-RLHFJ V0G�3�JLT0R-V�H S0U'U-I�J'W"V0H�D
K�Ska

S"U
`0V0I)o
E-V�HkD
K)M W)HkD�R'S�`"D `0V0I)S�T"C"SbU'R
D-I)I�S"g0J-ULT0SAN
V�G0C)D-E
l0V"H C"D
EpGbD
HFI)J
K"KAV�X e(`AS)K0J-I6S
465 ÿ¢Ì þ�7�8�Æ¢Ì þ

−9�:<; ��= � U)>
=
t0~ ��`bV�U-I"J¢W)H
Y0N@?0J-��S0O2V�H

C)D-E-I)SAg�KAV�X R�J
C"O2S"g0J-ULTkV"X V�G0C"D
GkV0R'T"S i�O�J-W0I)J
K"KAV�Q�V
V�NAI4D-�(W0J
K)S�a SAI)S E'D�T0DFI)T"SjV0Rjt(v�v�+�W�VA*�+B+C((nkxD"�HkD
C"J-�(S"O2D�R'J
C0O2V�V0G0C"D
GkV�R-T"Sy`"C�S0O2J
Kka"I4S0U
o�U�l"J-I)o�Z
`"VkI)Y0g0JLKAS0a V0G�CAD
E'lAV"H U C"DFE�I4SbgbD
Z�[(SAOrUpa
T0V0O�`AV�E
S)l"SAV�K�K"M O­G�J-U
`"V0C0a"W"T0V0Omx
BPMmG0C"D�K"K�Dpa T0V0K)l0J
KARLC"D
l�Ska KAJ'OPD-Q�K�S0RLK�M<N SAV�KAV�H

:E;
ý
+ i > =

t0~ �6n\G�I6S0ELTAD�T�O2Y0I4o-R
S"T"C"SAR
S0g0J'U
T0V�X|R�V0gbTkJ
> ÿ =

t0~¯v {�D-E-V�HFVbX F
− G ^�W)SAD
Q�C"D
O]OPM spt0tFwpx�©�CAS

>IHJ> ÿ W)D-I6o
K�S"X ²hª `"V0Cka"W"V"T�V0R'U-Y0R'U-R'H
YAJ'R�`)CAS
R'J-OP`0JLC�D-R-YbCAD-N $

≥
�]~K& (�~ D H SAK"R�J
C�H�D-I"J

t�~�vMLN>POQ&4~K+ `�C"SAU'Y0R-U'R'HFY"J-R U
`"S�K0U-R'J
T0V�I6o
K�MmX

`AVB?ka"W"V"T U `�D
C"D-O2J'R
C0V0O -PW)HkD
C0W"U
D6�
³�K0W"J
C0U-V"K"D spt�&)wpx / V0K)lAJ
K0RLCAD
l)Sba >

=
tk~ �

U-V�VkRLHFJ'R-U-R'H
Y"J-R H
V�E
H�CAD
R'KAV�X V0G�I6D-U'R
S >
−
$2^

W)S"DFQ�C"D
O]O}M�~�Q
W"J `)C"S `0V"K"SA��J
K�S"S�R-J'OP`0J
C"DFR�Y)C"M
`AJLC"HFV�K�D-g"D-I4o
KAV¬`"CbVbSbU'N�V�W)SAR�`0J
CAJ'N"V0WfH�R-V�g"T0JR/�Z�C�S
H ²hª U-V�U-R'VFaAK�S0JA~�D E'D
R�J-O `AC"S R'J-OP`0JLC�D-R-YbCbJ
E
D-O�J
C0E
D
K)S�a $TS1L GVU � H U-V�U-R-V
a)K)SbJ
{\JLCAC"S"OPD-Q�K�S0RLKAV�QpV­U
`"S)KbVbHFV�Q�V¢U'R-J
T0I)D¢i
²W����nkx�"�I0a
O2J'WAI"JLK�K0V VkN)I)DF��W"JLKAK"VkQ�V V0G0C)D-E
l"D U >

=
tk~ �

R-J'OP`0J�?"D
RpY ?"D $TS
=
&�v (�xy©(C0J-W)`0V0U
M<I)T0V"X W"I0a

`AJLC0J-N"V0W)D¢i'`AV�T�V"K"lAJ
K"R'C�D
l�S"SrnfH¢K0J-Y)`0V"Cka"W"V�g0J
K"K�M<J
U-V�U-R�Vka)K"Sba RLS�`"DX��� i
²W��� S �Y��n a)HFI0a"J'R-U�a
SAE�O2JLKAJLKAS"J U'V0V�R
K0V"e�J
K)SAX O2J'��W"Y
T0V0C"VkRLT0VkW"J
X0U'R
H
Y"Z�[(SAO�S T0V"K"T0Y"C"S�C0Y"Z�[�S"O2S�O2J'�(^jS
H�KAY0RLCAS"`"VkW)C0J
e(J-R�V0g"K"M<OPS D
K"R
S"{\JLCAC0V0O}D-Q�K�S0R
K)M<OPS
H
E
D
SAOrV0W"J
X0U'R
H�S�abOPS}x)©(C"S z RpV�O_U�Y"H
J-I)SAg0JLK"SAJ-OZ>fW"I0a
SAV�KAV�H 7�8 ý + U�V�U-I6D-G�I�JLK"K�M<OyV0GkO�J
K0V0O£HFU'J G�V0I"J-J
H
V0E'C�D-U-RLD-J-R HFJLC0Vka"R'KAV�U-RLo `0VkaAHFI"J
K)Ska
{�C0Y0U'R
C"S�C0V"H�D
K"K�M<NfU
H-a"E-JLX]x
B U'VkV0R'H
J-R'U-R
H�S"S U W"D�KAK)M<OPS

KAJLX0R
C0V"K0V0Q�C"D�{\S"g0J-ULT0SAN�S0U'U-I�J'W0V"H�D
K�S"X i�V�R[$JH\$ UW"V]$
=
�r~'&N((nk~ DdR'DkTk�(J CbJ'E-Y0I)o
R
D-RLD-OPS¨O2D
Q�K�S0RLKAMmN

SAE�O2JLC0J
K�S"X�H ©�ª V0GkI4D-U-RLS�~�RAx J"x�`"C�S $ � $ U W"I0a² ª S"I�S^$ � $T_�W"I0a`����~ H�V"T"CbJ'U-RLKbV�U-R'Sa> ÿ{\V�CAO�S�C0Y"Z\R'Upa OPD-Q'KAS"R'K�M<J�U'VkU'R-V
a)K�Ska�U-V�U-RLCbYbTbR'Y"C0V"X
T0I)DFU'RpJLC�K0V0Q
V R
S"`�D spt0t'u tb*4wpxc�+C"J-W"K)S"X C"D-E-O�J
C
T0I)DFU'RpJLC�DA~ KAD�`"C"SAO2JLC�~�W"Ibad>

=
t0~e*"v�U-V�U-R
D
H
I0a"J-R

 �+�+Rf ° S�H�S�K0R'J
C"HkD-I)JJ$�SgL G L\$10�K"J_E
D
H�SAU
S0R­VkR
R-J'OP`0J
C"D
RpY)C"M�sLth*6wpx(B�T0I)DFU'RpJLC�D-N�`�?"S¤I)Z\GkV�O�R
S)`bJ
K�S0ELTbV�R-J'OP`0J
C"D
RpY)C"K"M N�U'V0U-R'VFa)K)S"X i
²hª¤~�²i�Y��S0I6S
����n U'VkN4C"D
Kba"J'R-Upa {\J
C"C"SAO}D-Q�K�S0R
K"VkJ
Y"`"V0C0a"W0V0g0JLK"SAJ spt�&¦~ tb*�w-x ±2D
T"S0O VkG"C"D-E'VkO\~
C0J-E'Y0I6o-RLD-R
My`�C0J-W)e�J-U'R
H
Y"Z�[(S0N SbU'U-I)J-W"V0H�D
K�S"X�C"D-E
^
G"D
H
I"J
K�K0V"X ULSAU-R�J'OPM 4D5 ÿ�Ì þj7k8�Æ�Ì þ

−
� :R; �B= �U
H�SAW�J-R-J'I6o-U'R
H
Y"Z\R_H­`0V0I)oFE�Y�OrV0W"J-I)S¤K0J-V�W"KAV�CAV�W)KAMmN

U-V�U-R�Vka)K"S�X l�T0I�D-U'R-JLCAM � OPD-R
C"S�l"D�m¦~ Q
W"J�RLS�`
W)D-I6o
K"J-Q
V­O2D
Q�K)SbRLK0V0Q
V�`bVbC�abW�T�DdT"C"SAU-RLD-I"I6DdH_l0J'I�V�O
i
² ª S0I4S�����nmV0`)CbJ'W"J-I0a"J-R'Upa U-V0U'RpV�a)K"SAJ-OhOPD-R
C"S"l�M�x

n @"?��
=�o�@Z�'=�p�q�������p 
 ���r�b� 
 �r��p 
 o�s �A; t
u_=����A>��¤@kovq+=�p�=
?"@�w

©�V�I6S"T"C"SAU-RLD-I"I6S0g0J-ULT"SbJ V0G0C)D-E
l"M e�`"S�K0J'I6S
4D5 ÿ¢Ì þ�7�8�ÅhÌïÅ :<; ÅhÌ � = � G�M<I6S�`AV�I�Y�g0J
K"M¨U
`"VkU'V0GkV�O_D
K�D-I)V0^Q'S0g"K"M O�s�t0t
w-~ Rbx JAx¥SbE�T"D
CbG�V0K)D-R-V�H S�V0T"SAU'I"V"H U'V0^
V0R'H
J-R-U'R
H
Y"Z�[(S0NdOrJ-RLD-I�I"V"H�OPD
C)T0SWlyx�"\³�m�`"Y0R-J'O¨C0J
^
D
T"l�S"S�H�RLHFJLC0WAVbX�{�D-E-J�`�C"SM$

=
t�v0v�+R(�K"D�HFV�E-W"Y0N"JAx

©�V�U-I)J�HkMmW0JLCA�(T"S_`"C�S z RpVbXdR-J-O�`AJLC"D-R-Y"C"J�H|R�J'g0J
K)SbJ
®¨g�g0D
U-R'o¢V�G"C"D-E
l"V0H¢ELD
T"D-IbabI6D-U
o­K�D­H
VkE'WAY�N�J¢i $

=
=
*�+B+N(�nF~�Ddg"D-U'R
o_O]J'WAI)J
K"KAV­V0N"I6D-�(W"D
I)D-U
o¨i0t�+¢g)n

W"V�R'V0Xj�(J(R-J'OP`0J
C"DFR�Y)C"M iz*�+B+�(�nFx
"�IAa `"CAV�HFJLC"TAS VkW)KAV�{�D-ELKbV�U-R
S V0G�C"DFE'lAVbH S

H�M a"U
K"J
K"Sba H
I)Sba)K"S0a S"U
`0V0I)oFE'V0H�D
K�K"MmN CbJ'�(SAO�V0H
R-JLC0O2VkV�G0C)D-GkV0RLT0S i�O2J-W�I�J
K"K"VkJ V0N"I6D-�(W0JLK�S0J6�
E
D
T"D-I4T0DAn�K"D�U-R-JL`0J
K�o�T0V�OP`0V0E
S"l)SbVbKAK"VkQ�V�GkJ'U
`"V0Cka"W)T"D

¿h{b|�} ~m¹j��¹j� ½6�-¹b�b�
¹z���h�
º��b���-½z�	���0¾-¿ À'À-Á"¾��'¶��v�"¾z��¿�{



GbM<I6S `"CAV�HFJ'W"J
K"M C0J
K"R-Q
JLKAV�Q-C"D
{�S0g0J'U
T"S0J
S"U-U'IAJ'W"V"HkD
K"S0a2x B `�C0J-W"J'I�D
N R'VkgbKAV�U-R
S
C"J
K0R-Q�J
KAV�H
U
T0V0Q
V O2J-R'VkW)D VkGbD R
S)`AD V�G�C"DpE'l0V0H
U'V
VkR'H-J'RpU�R'H-V�H
D-I"S¤VkWbKbV�{�DpE'K"M O�e�`AS"KkJ'Ika"Omx(B VkG0V�SAN
U'I�Y0gbDpa"N K"D W)S"{�C"D
T0R-V�Q-C"D-O2O}D-N K"D-G0I)Z\W)D-I�S"U
o
I4S"K�S"S}~ U-V�V0R
H
J-R�U'R
H
Y"Z�[(SAJ ULHFJLCAN"U-RLCbYbTbR'Y"C"KAV�O2Y
Y)`0V"Cka"W"V�g0J
K"S�Z�H�V"T0R'D z W"C�S0g0J'U
T0V�X `"VkW)C0J
e�J'R
T0J(R
S�`"D
t 4D5 + � *�� 8 ý + i�� 8 ý + − 7�8 ý + ~ : ;

�
+ nkx

§(E-OrJ
C"J
K"SbahS0E'VkR'J
C0O¨Y0W"J-I4o
KAV�XdK"D-OPD-Q'K"SAg0JLK"KAV�U-R
S
σ � ( � )

`"C)S $
=
�]~'& ( HkMm`"VkI4KbJLK�M K"D

GbD-I�I)SAU'R-S"g0J-ULTkV0O i�g0Y"H
U-RLHkS0R'J-I6o
K"VkU'R
o
tv+ −

ý��
	
⋅
U-O ý

⋅
Q − � nk~ D `"C)S $

≥
®0® ( � K"D

O}Dpa"R
K)SAT0V�HFV�O OPD-Q�K)S0R-V0OrJ-RLCbJ i�g0Y"H
U-RLHkS0R'J-I6o
K"VkU'R
o
*
⋅
t�+ − � �
	 ⋅ U'O

�
⋅
Q − Å n H `"VkI"a"N # ≤

t' �T�-�x
±rJ-OP`"J
C"D-R-Y"C"K)M<J ELD
HkS"U
S0O2V0U'R'S K)D-g"D-I)okK0V"X�H
VkUL`�C"S"^
S"O2g�S�H
VkU'R
S

χÿ ( $ )
G�M<I6S�S"E-OrJ
CAJLK"M�G"D-I"I6S0U-RLSAg�J-U
T"S"O

O�J-R-V�W"V0O�i�gkY)H
U-R'H�SAR-J'I)okK0V0U'R-o�t�+ − � U-O ý ⋅ Q − � n�H�`0V0I"J
# =

t�+�-�x
� � ��
�=�p�@�q}=F?�� 
 ����?r��=Rp)=yo������y� 
 ���¤@f@��

���������(>)=
?A@4=
/mD'T `0V0T0D�E'D-I"S C�J
KkR�Q
J'K0V0H-U'T0S0J S0UpU�I"J�W0V�H
D
K0Ska

OrJ-W�I0J
K0K0V VkN"I"D-��W0J'KAK�M<N i*ª¨n�S�E'D-T0D-I"J'K"K0M<N�ij!�n
V�G�C0D-E'lbV�HA~ S0U'`0V
I�o-E�V�H
D-K"S0J W"H-Y0N C0J��(SkOrV0H
R�JLCkO]V�V�G�CAD�GkV�R'T0S `0V
E'HFV
I)S0I��y`kV�IAY�g�SbR'o�VkG�C0D-E'l"MqU

?"DpE�I)S0g0D'Z\[�S0OrU
a TkVkO�`0V
E'SAl"S0V�K0K"M<O G�JpU'`0V�CFa0WbTkVkOmx
��H-J'I"S0gkJ'K"S0J E'K0D-g�J'K"SAX£`bV
U'R�V-a)K0K0V0X£CbJ'e\J'R'T0S V�R
� = (

�4~ &�®y+�+
±
+4~K+y+�+�v

)
f ° i�V0G�?"D
E�J
l ª«n W"V

� = (
�¦~'&�®k��+

±
+¦~'+B+�+kv

)
f ° i�V�G�?"D-E-JLl *)n

U
H�SAW�J-R-J'I6o-U'R
H
Y0J-R�V�R-V0Om~jg�R-V�HFU'I�J'W0U-RLHkS"J�E
D
T"D-I6T"S
Y0ULSAI)SAI)D
U
o�U-R'J
`0J
K)o�K0J'V0W"KAV�CAV�W)K0V0U-RLS�C"D-U
`)C0J-W"J-I"J
K)Ska
H�C0J
e(J-R'T0J«O�J-R
D-I"I4Sbg�J-U
T"S0N�S0V"K0V"H i 7�8 ý + S :�;

ý
+ nFx-+RpVy`"V0H
I�JLTkI�V�E'D�U-V�G0V0X£SAE�O2J
K"J
K"SAJ O2D
Q�K�S0RLKAMmN

U
H
V"X0U-RLH4~ C0J-E'Y0I)oFRLD-R
M S0U-U'I�J'W0V"H�D
K�Ska TkV�R-V�CAMmN
`�C0J'WAU'R'DkH
I"J
K�M�K�D�C"S0UAx+tk~T&¦x

���h��« ¨ Ë ��À�Ç�¸�À�â	µ�´�»	â	Ð�Ú�À Ù�µ�¾�¼�º�¼	Ç
¹�º�´�¼ Ð	µ�ã�µ�½	¶�Ðh¹cÒ¾�¹�º�¸hâ	¼�¼�Ç�ã�¼	¾�¹�º�´�¼
χ
æ ¹hÎ�â	µ�Ù�Ã	¹�¾ Ü�¸�¼hÐ�À�½	¼ ä�å æ�ç è ��� ì�ç ì î�ð ì ç ñ ò ñ¸	¹�º�½cÀ�â�µ�Ù�½�¼�ã�Ð�¹�ÒB´�À�â�Ç�¹�¹hÎ�â�µ�Î�¹�´�Âh¼�!¤Ù�µ�Âhµ�½	Âh¼�ÐhµM¾�¹�Ù�Áh»	Û�ëNú

❍
ü¼	½�¼BÇ
À�Á	½hÀ�ÐhÐ�¹�Ê�¹8¹�Û	½�µ�ø¤Á	À�Ð�¼h·4ú ×× ü�¾N¼	Ðc´�À�¿h¾�µ�½�À �

=
ú�Å�þ�þ	ÿ 	ý	ÿ�ÿ�ü �'Ë %
Ð�µ�ã�Âh¼

■
¼

▲
¹�´�Ð	¹�º�·	´�º�·YÂ ¹�Á	Ð�¹�Ç,»Y¼ ´�¹hÇ¢»Yø�À¹hÎ�â	µ�Ù�Ãh» Ì ¸�¹�Á	¾�À�â	Ê�µ�¾�Ü�À�Ç
»hº�·÷Ã	¼�Âh½h¼�ã�À�º�Âh¹�Ò÷´�À�âhÇ�¹�¹�Îcâhµ�Î�¹�´�ÂhÀ�!û

→
%

→
û

→
%�ËÍËïË��°º�´�µ�¾�Âhð1á Ù�µ�¾�¼�º�¼	Ç�¹�º�´�¶ º�¸�¹�Ð	´�µ�Ð	Ðh¹cÒÐ	µ�Ç µ�Ê Ð�¼�ã�À�Ð�Ð�¹�º�´�¼

σ � Ù�µ�Âcµ�½�À�Ð	Ðh¹cÊ ¹V¹�Îcâhµ�Ù�Ã	µ:¹�´:´�À�Ç�¸�À�â�µ�´�»	â�Ú¬Ì

������«��#« Ï�Ù�¹�´�À�âcÇ Ú Ð	µ�Ç µ�Ê Ð�¼�ã�À�Ð�Ð�¹�º�´�¼
σ � (� )

Ç�À�Á�½	À�Ð�Ð	¹¹�Û	½�µ�ø¤Á	À�Ð�Ð	¹�Ê�¹�ú � ü�¼{Ù�µ�Âhµ�½	À�Ð�Ð	¹�Ê�¹�ú ± ü�¹hÎ�â	µ�Ù�Ã	¹�¾¢Ë

~m¹j�*¹j� ½6�-¹b�b�
¹ � �z�Lº��b���-½z�	���0¾-¿ À'À-Á"¾��'¶��v�"¾z��¿�{ ¿�{j|-À



±]J-O�`AJLC"D-R-Y"C)KAM<J E'D�HkS0ULSAOrV0U-RLS K)D-g"D-I)okK0V"X
H
V0UL`AC)S"SAOrg"S�H
VkU'R
S

χ ÿ ( G )
i'CAS"UAx2tFn W�IAa�V0G�C"DFE'lAVbH�ª S

! ELD-O2J-RLK0V V�R-I6S0g"D
Z�RpU�a T0D�T { V"C0O2V�X}~ R
D
T S
ELK�D-g0JLK"Sba"O�S R-V�g0JLT /�Z�C"S i�$ 0�� ~ $ 0�� n
~
Vb`AC"J-W0J'I�JLKAK)M<OPS z T0U'R
C"D
`AV�IAa)l"S"J
X T V�U
S $
H�MmU-V�TbV�R-J'OP`0J�?)D-R-Y�?"K�M<N Y0g"D-U'R
T0V�H�T0C)SAH�M<N

χ
�
( G )

U
O}D
TbULSAO�DFI)o�K0V"X�`"C0V"S0E
H
V0W"K"V0Xji

∂χ� ∂
$ n
x6©�V0I"Y0g0JLK�K"M<J

ELK�D-g0JLK"Sba_U'V0U-RLD
HFI0a)Z�R � $10�� =
t� �+ (��6$.0��

=
&k��&A(¥x

�(R'I6S0g"S0R-J'I6o
K"V0X V0U'VkG�J
K"KAV�U-RLo
Z R'J-OP`0JLCAD
R�Y)CAK0V"X
ELD
HkS"U
S0O2V0U'R'S

χ
�
( G )

ELD
TAD-I"JLK�K0V0Q
V�V�G"C"D-E
l�Dda)H
IAa"J'R�Upa
W"V"H
V�I6o
KAV C0J-E
T�V0J�`"V0K)S0��JLK"SAJ�HFJ'I6S0g"S�K"M

χ
� H(C�D
X0V"K0J

$ Å�� $ 0�� ~ D R
D
T0�(J `0Vka)H
IAJLK�S0J e(SAC"V0T0V�Q�V
O}D
TbULSAOrY"O2D�`)CASZ$

→
$�0	�_x

�(R�O2J-RLSbO�~jg0R'V�K�D�C"SAU"x_t�`"C"S�H
J-W"J
K"M W)D
K)KAM<J"~
`"VkI)Y0g0JLKAK)M<J_T"D
T�K"D¢C"D-E-I)S"g"K"M<N¤V�G"C"D-E
l�D-N�ª S !<~
RLD
T S K�D V�W"KAV�O S R'VkO ��J�V0G�CAD
E'lAJ ª `)CAS
O}KAV�QpV�T"C"D-R
KAV�O l)S"TbI4S"CbVbHkD
K)SAS C0J-��S0O2V�H
R'J
C0O2V0V�G"C"D-G0V�R
T"S � ª →

!
→
ª«x�x x(±2D
T"S"O�V�G"C"D-E-V0Om~

`"VkI)Y0g0JLKAK)M<J z {\{\JLT0R
M K"J�U-I"Y"g0D�X"K�M�~ D«a)H
IbaAZ\R�Upa
`)Cka"OPM<O U-I�J'W"U-R'HkS"J-O SAE�O2JLKAJ
K"S0a C0J-��S0OPD
R'J
C0O2V0V�G"C"D-G0V�R
T"S]xdBPO�J-U-R�J�U�R�J-O�WAI0a�V0G0C)D-E
l0V"H !
GbM<I6S V0G�K�D
C0Y"��J
K)M z {�{\J
TkRLM U-R'DkC0JLKAS0a � gkJLCAJ-E
`"VkI)Q
V0W)D SbN�OPD-Q'K"SAR
K"M<J�ULHFV"X0U'R
H�D S0E-O�J
K"SAI)SAULo S
U'R
D-I4SdR
D
T"S0OPSd��JA~}T"D
T YhVkG"C"D-ELlAV�H ª¤x�-PR-VfELKAD-gbSAR0~
g�R-V H ELD
T"D-I�J
K"K)M<N�VkG"C"D-ELl�D-N�`)C0VkU'R
C"DkK0U'R
H
J
K"KAV�J
C)D-U
`"CAJ'W0J-I)J
K"SAJ O2J'R
D-I)I�S"gkJ'U
T"SAN SAV�KAV�H
U'V0V�R
H
J-R-U'R
H
V0H�D-I�V K"J
C"D
H�KAV�HFJ'U
K�M<O U-V�U-R'Vka)K"SbabO
e�`"S�K0J-I4o
KAV�X C0JLe�J-R'T"S}x

"mIAa�V"`"C0J-W"J-I)J
K"Sba HFJ'I�S"g"S"K�M $�0�S UL`0V"K0R
D
K�K0V"X
K)D-OPD-Q'K"SAg�J
K�K0V0U'R
S

σ2 ( $ )
G0MmI)S_SAU
`0V0I)o
E�V"HkD
K)M RLD
T0��J

C"J-E�Y"I)oFR'D
R-M S0U'U-I�J'W0V"H�D
K�Ska SbE'V0R�J
C"O
K)D-OPD-Q'K"SAg�J
K�K0V0U'R
S

σ � ( # )
~)g"D-U'R
o�TbV�R-VbCAM<Nh`"C"S�H
J-W"J
K"D

K)D�C"S"UAxD&6~�
ci*ª«n�S_C"SAU"x6&¦~��¢i�!Pnkx+B�U-V0V�R
H
J-R'U-R
H�S"SdU
O�J-R-V�W"V0O R'J
C0O2V0WbS�K"DFO�SAg�J-U
T�SAN TbV z {�{�S"l�SAJLK0R-V�H
PJ'I"V"HkD6�f³�C"CbV�RpRLD i�
P³(n SbE'VkR'J
C0OPM
K)D-OPD-Q'K"SAg�J
K�K0V0U'R
S G0M<I4S `0JLCAJ-U'R'CAV�J
K�M H

T0VkVbCbW)S"K�D-RLD-N�i #�� σ−σ
Æ nk~(T�DkT�`AV�TAD-ELD
KAV�K"D¨C�S0U"x�*

i�V�G"C"D-E-J
l !<nkxI"�DFI"J'J�`AV�U'R-D�K0W)D
CbRLKAV�X�`"CAV�lAJ'WAYbCbJ
V"`"C0J-W"J-I)J
K"M R-J'OP`0J
C"D
RpY)C"K"M J�ELD
HkS"U
S0O2V0U'R-S

σ2 ( $ )
S

R-JLC0O2VkW)S)KAD-O}SAg�J-U
T0V0Q�V�TbV z {�{�S"l�S0J
K"R
D α( G )
~ATbV�R-VbCAM<J

`�C"S\$
=
$ 0 V0G�C"Dk[(D
Z\R�U�a�H_KAY0I4o¨spt�+"w-xY"�I0a�V�G0V�SAN

R
S"`"V0HjV�G"C"D-E
lAV�H i'ª�n(S¢i�!Pn(E
K"D-g0J
K)SkadR'Vkg�J
T)/ Z\C)S�~
V"`"C0J-W"J-I)J
K"K�M<J�H�G0V�I6o
e�S0Nd`0V0I0a"Nh`"V�O2J-R'VkW"Y�
P³�SjH
OPD-I4M<N S"E ELD
HkS"U
S0O2V�U-R-JLX

χ ÿ ( $ )
~ U-V"H�`"D-W�D
Z�R�H

`�C0J'WAJ'I)D-N `0V0Q ?bJLe�K0V0U'R-S
±
& (�x]-PR'V�U-VbHk`"D-W"J
K)SbJ

`AV�T"D-E
MmH�D-J-R"~�g�R-V¬H�SbU'U-I)J-W"Y0J-O}M<N V�G"C"D-E
l)D-NfW"DFI)o�K"S�X
² ª `AV�CbabW0V"T U-Y)[�J-U-RLHFY�J-R S"E
K"D-g"D-I6o
K"V¦~ D KbJ
S�K0W"Y"l)SAC"Y0J-R'Upa H�KAJLe�K"S"O OPD-Q'KAS"R'K�M<O `AV�I�J'O x
³�C0Q�Y0O2J
K0RLD
l�Ska�RLD
TbV�Q
V�C0V�W�D£`�C"S�H
VkW)S0R-U�a Cka"W"V�O
D
H
R-V"C0V�H4~ K)D
`�C"S0O2J
C s ®�wp~ T0V�R-V"C"M<J�U-RLD
HLabR�`AV�W
U-V�O2K"J
K"SAJ�HFV�E-O2V���K0V0U-RLo�U-Y"[�J-U'R
H
V"H�D
KAS0a�W"D
I)okK0J-Q�V
² ª `0V"Cka"W)T"D H
G0I)SAE'S > ÿ H ULSAU-R'J-O�DFN U
KAJ'VkW)K0V"C0V0W"K"V0X_OPD-Q�K)S0R
KAV�X_U-R'CAY"T0R�Y)C0V0X­TkI6D-U'R-JLCAK"VkQ�V
R
S"`)DAx
§�R'D�T¦~�H�D
C"okS"CAV�H�D
K�S0J�C0J-�(S"O2V�H�R'J
C0O2V0V�G"C"D-G0V�R
T"S

KAJ|`AC)S"HFJ'I�V_T­SAE'O]JLKAJLKAS)Z�R'S�`"D W)D-I)okK0J'QpV `AV�Cba"WbTAD �
V"K�VkU'R
D-I�U�a�{\JLCAC"S"OPD-Q�K�S0RLK�M<O\x¬�(W"K�D
T0V�`"C"S z R-V�O
`�C0V�SAE'V0e�I�V E
D-O2J'R-K"VkJ S0E'O2J
K0J
K)S0J O2D
Q�K�S0RLKAMmN
U
H
V"X0U-RLH4x"©�VkO}SbO�V�YbHFJ'I6S0g0J
K)Ska $10 S�S0E'O2J
K0J
K)Ska�N�V�W)D
R-J'OP`0J
C"D
RpY)C"K0V"X E
D
H�SAU
S0O2V�U-R'S K"DFg�D
I�o�K0V"X
H
V0U
`"C"S�S0O2g"S"H
V0U-RLS]~ S0UL`AV�I6o-E-VbHkD
K"SAJ E
D
T"D-I6T"S
`�C"S"H
J-I�V�JL[�J�T�V0W)KbV�O]Y z {�{�J
T0R�Y}x /�D
T�H�SbW)K"V�SbE
C0J-E'Y0I6o-RLD-R-V"H�~4`�C"S�H
J-W0JLK�K"MmNdK"D�H
U-RLD
HkT0J�K"D�C)SbU"x<t�~rH
C"DkX0V"K0J $ Å�� $10�� WAI0a�V0G�C"DFE'lAVbH !£K�D-G�I6ZmW�D-J'R-U�a
SAE�O2JLKAJLKAS"J N"V0W)D R-J-O}`bJLC"DFR�Y)C"KbVbX E'DkH�S0U
SAOrV0U'R
S
U
`"V0K"R'DkK"KAV�X_K"DFO�D
Q�K�S0g0JLKAK"VkU'R
S

σ2 ( G )
~rV�`�C0J-W"J-I"JLK�K0V"X

O2J'R-V�WAV�O�
2³�x�©(C0J-��W"Jhg0J-O�V�GkU'Y0�(W�D-RLo_HFV�E-OrV0�(K�M<J
`�C"S0g"S)KAM�R'DkT0S"NfS0E-O2JLK0J
K�S"X2~)C"D-U-U-O�VkRLCAS"O­`0V0W"CAV�G"K0J-J
`AV�I�JLHkM<J E
D
H�S0U
SAO�VkU'R
S K�D-OPD-Q*K�S0g0J
K)K0V0U-R'S

σ � ( � )i'C"SAU"x�&)nFx
©�JLCAH
V0J"~"g0R-V�V�G0C"D�[�D-J'R�KAD(U-J'Gka¬HkK)S0OPD
K�S0JA~ � z R-V

a)H�KAV�JfV0R-I)SAg�SAJh{\V�CAO�M�S0E-V�R-JLCbO
σ � (� )

i'C"SAU"x�&)n�VkR
`AV�W"VkGbKAMmN T"C"S�H�M<N W"IAa O2D
Q�K)SbR'VkOra"Q'T0SAN O}D-R-J
^
C"S�D-I)V0H�~ T T0V0R�V"C"M<O VkRLKAV�U
SAR�U�a�K0J-ELD-O2J
[�JLK�K"DLa[4T5 ^
e(`�S"KAJ'I)o4x�§ K0R-JLCAH�D-I�`0V0I"J
X}~�TbV�RpVbCAMmX H¤VkG"M<gbKAMmN
OPD-Q'K"SAR'K�M<N OPD-R-JLCAS)D-I)DFN U'VkV�R-H
J-R'U-RLHFY0J'R�V0G�I6D-U'R
S
R-J'N)K�S0g0J-ULT0VkQ�V�K�D-OPD-Q*K�S0g"S�H�D
K"Sba2~�E�W"J-U
o�`�C0V0U-R'S)CAD-J'R-U�a
W"V�i0t�&�u t* �n�T�-�~hR�V0Q
W)D�T"D
T�H 465 ^�e�`AS)K0J-I6S `bV�IAJ
R-J'N)K�S0g0J-ULT0VkQ�V K"D-U
M�[�JLK"Sba #R2 � i�&ku�*�n T�- `�?�S
$

=
�r~ & (�xh±rDkT0V"J�`bV)HkJ�W"J0K"S0J�K0J�I)oFE-a U0H-a)E0D
R
o�U

S0EkOrJ�KbJ�K"Sba"O}S T"CAS"UkRLDFI"I"V�Q�C�D�{�S0g0J�U0T0V)X
D�KAS"E
V�R'CAV)`"S"S]~�T0V"R-V)C"DFa+V)`AC"JkW"J�I0a�J�R-U
a+V�W)K0V)SbV4K"KAM<O�S
H�TbI)DkW)D
O2S 7�8 ý + S�`�C"S E
D-O2JL[�J
K�S"S :<;

ý
+ → 7�8 ý +

`AV�K�S0��D-J-R'Upa�`)CAS�HFU'J-N�R�J-OP`"J
C"D-R-Y"C"D
N]$
≥
+A/ sLt��6wpx

±]J'O KbJ O2J
K0J-J {\V0C"O2D ELD
HkS"U
S0O2V0U'RpJLX
σ � ( � )

~
`�C"S"H
J-W"J
K)KAM<N K"D C"S0UAxX&¦~ `AV�WAV�G0K)D T0C�S"H�M<O
K�D-O}D-Q�K�S0g"S)HkD
K"Sba�ELD U'g0J-R `�C0V0l"J-U'U-V"HyHkC)D
[�J
K�Ska2~
N6D
C"D
T0R-JLC"K�M<O�W"I0a�OPD-Q'K"SAR'Vk�(J-U'R'TAS"N�OPD-R-JLCAS)D-I"V"H4~ D
R
D
T0��J W"I0a D
K"U
D-O2G�IAa V�W"KAV�W"V0O]JLK�K"MmN S0I6S
U-Yb`AJ
C"`)D
CAD-O}D-Q-K"S"R
K"M<N�g"D-U-RLS�l�sptv+¦~�t*v�wpxhB ULHLabE-S�U

���h��«�¦c« Ï�Ù�¹�´�À�â	Ç�ÚKÐ�µ�Ç�µ�Ê�Ð	¼�ã�À�Ð	Ð�¹�º�´�¼:Ù�µ�Âhµ�½�À�Ð	Ðc¹hÊ ¹F¹hÎ�â	µ�Ù�Ã	µ4¾Âh¹h¹�âhÁ�¼hÐ	µ�´�µ�Û � �
σ−σ � Ë

¿h{�Á�{ ~m¹j��¹j� ½6�-¹b�b�
¹z���h�
º��b���-½z�	���0¾-¿ À'À-Á"¾��'¶��v�"¾z��¿�{



z R
S"O�K0J-O}D-I�V�HkD-��K"D R'DkT0D-a£W0J-RLD-I6o � T"D
T N"V"C0V"e�V
H�SAW)K0V�K"D¨C"SAUAx<&�~ 
 ~ SAE�V0R'J
C0OPM

σ � ( � )
H�lAJ-I"V0O K0J

S"E-OrJ
K0a)Z R'Upa�S�`)C"S�`AJLC0J-N"V0W"J¤g0JLC0J-E�R�V0g"TkY /�Z�CAS
$.0��

=
tp �+)(�xg
(V­`AC"S $ H $ U�� U-V0N)C"DkKka"J'R-U�a¨I)S�e(oY)`0V"Cka"W"V�g0J
K"SAJ�H�T0I6D-U'R-JLCAD-N S K"D-OPD-Q'K"SAg"S"H�D
K�S0J

V�G0C)D-E
l"D V�U-Y"[�J-U'R
H
IAa"J'R�Upa�E
D�U-g�J-RyK0J-ELD
HkS"U
S0O2V�Q�V
H�C�D
[�JLK�Ska�S0N�O}D-Q-K"S"R-K)M<N�O2V�O2J
K"R�V"H��¤x_�(R-ULZ W)D
H�MmRpJLT"D-J-RA~�gkR'V RLD
T0V0X���J�N�D
C)D
T0RpJLC `AC"V0l"J-U'U-V�H
K)D-OPD-Q'K"SAg�S�H�D
K�Ska U'Y"[�J'U-R'HFY"J'R S H
O}D-Q-K"S"R-V�Y"`AV�Cba"W�V0g0J
K"K"V0X�V�G0I)D-U-R
S `"C"S $ O $ U�� x�(W)K"V0H�C0J-O2JLK�K0V¨V0R'U-Y0R'U-R'HkS"J_K)D-U
Mm[�JLK"Sba�H¢ULS0I6o
K�M<N
`"VkI"a"N�i'H K)D
e�J-O U'I�Y0gbD-J�Hk`0I)VkRLo W"V���+�Tr-£`)CAS
$

=
�]~'& ( spt0t�w�n Y"T"D-E
MmH�D-J-R K�D K)D-I6S0g"S0J H

O}D-Q-K"S"R
K0V"X�U-R
C0Y"T0R'Y"C0J�C�D-E'Y"`0V"Cka"W"Vkg0JLK�K"M<N�UL`AS)K0V"H4x
§�NjV�C�S0J
K"R'Dkl"Sba¬`"V�`0V0I)Z¤U
H-a"E
D
K)D�U(C"D
GkV0R�V"X¬`AC"VkRLS"H
V�GkO2JLK�K"M<N_U
S0IP~r`AV z R'V0OrYd`"VkI4K0V0J�K)D-U
Mm[�J
K)SbJ�O�Vk�(J-R
W"V0U'R'SAQ�D
R'oFU�a I4SAe(o H `"VkI"a"N `bVbC�abW�T�D U-V�R-J
K
T"S"IAV z C0U-R'J-W]xr©�?"S # ≤

t' �T�-�HkT�I6D-WjRLD
TAS0NfU
`)S"KAV�H�H
U'Y"O]OPD
C)K0Y"Z K)D-OPD-Q'K"SAg�J
K�K0V0U'R
o�V0G0C)D-E
l"D�~�V�g0JLHkS"W"KAV6~
G�Y0W"J-R�O}D-I xr±�D
TAS0O�V�G"C"D-E-V�O\~rVkR'I)SAg"SkahN"V0W"D�SbE'V0R�J
C"O
V�G0C)D-E
l0V"H ª S !<~cH `0J
C"H
Y)Z V�g0J
C0J'W�o�~hW"V0I"��K"M
V�R
C"D-��D-R
o H�M<E
H�D
K"K�M<J E-D�T0D
I)TbV�X SAE'O]JLKAJLKAS0a H
`"VkW"ULSAU-R�J'O2J�TbI)D-U'R-J
C0V"H�x_©�V z R-V0OrY O�V0�(KAV�U'W0J-I4D-R
o
H�M�HFV�W2~�g0R'V G0I)SAE-V�U-RLo T"C"S�H�M<N�K"D-OPD-Q'K"SAg"S"H�D
K�Ska
σ � ( # )

`)C"S $
=
�r~'& ( i*TAD
T `bV {mV"C0O2JA~�R'DkT�S�`"V

ELK�D-g0JLK"Sba"O
σ
`"C�S # = � �����	�'n�VkG0Y�U-I�V�H
I�J
K"D�R'J-O\~)g0R'VH¤V�G0C)D-E
l"DFN ª S !�V�G"[�J-J�g"S0U-I)V�U
`"S�K0V"H i*SAV�KAV�H

7k8 ý + nk~­VkG�3)J-W"S)K0J
K�K"MmN�H T0I�D
U-R�JLC�M�~­`)C"D
TbRLS0g0J-ULTAS
V�W�S"K)D
TbV�H
V]x
B2O2J'U-R'J�U�R-J'O\~�T0D�T�HkS0W)KAV�S0E�U-V"`0V0U'R
D
H
IAJLK�Ska

W)D
K)KAMmN_K)D�C)S0UAx6&¦~ 
 S �}~�HjT�I6D-U-R'J
C"KAV�X_`0V0W0ULSAU-R'J-OrJ
`)C"S|ELD
T"D-I�T0J�`�C0V�SAE'V0e�I6S¬SAE-OrJ
K"J
K"Sba�x]©�C"SZ$

≥
®0®A(

T"C"S�H�M<J
σ � (� )

H�`AV�IAa"N # L«��Tr- U-Y"[�J'U-R
H
J
K"K"V
C)D-E-I)SAg�K�M�x�
]U'I6S_W"Iba­V�G0C"D
E-l)Dfª K"D-OPD-Q'K"SAg0JLKAK"VkU'R
o
`"VkU'R-JL`AJ
K"K"V i'`"C"DkTkRLSAg�J-ULTAS�V0R�KAY0I"JLHFV0Q�V¤E
K)D-g0J
K"S0arn
Y)H
J-I)SAg�S�H�D-J-R'Upa�U�CbV�U-R'V0O�`0V0I0a2~�R-V�W"I0a¤V�G�?)D-E
l"DN!
VbKAD­S0O2J-J'RdW0VbHFV�I6o
K"V¢G0V�I6o
e�Y)Z HFJ'I�S"g"S"KAY¨Y���J_`)CAS
# =

+¦~�v�T�-(x6©<?AS $
≥
®0® (�H�V0G�V"S0NjU'IAY"g�DLabNjC"J-�(S"O

S"E-OrJ
C"J
K"S�X G0MmI VkW)S"K�D
T0V�HkMmO � G0J-E
`)C0J-W)HkD
C"S"R-J-I)o�K0V0Q
V C"D-E-OPD-Q'K"SAg�S�H�D
K�Ska V0G�C"DFE'l"V"H4x
BPU'I�J'W0U-RLHkS"J z R�V0Q
V CAD-U'U-OPD-RLC"S�H�D-J-OPM<J�V0U'VkG0JLK"KAV�U-R
S
T"C"S�H�M<N K�D-OPD-Q�K)S0g"S�H�D
K"Sba�V�G0C"D
E-l)D !�J-U'R-J'U-R
H
J
K"K"V
ULHLabE
D-R
o U K"D-I6S0g"S"J-O V�U-R
D-R'V0g�KAV�QpV O2V�O2JLKbRLDA~
T0V0R�V"C"MmX2~PU-Y0W0a�`"VdW)D
K�K"M<O�K�DfC"SAU"x�&6~ 
 ~ H V�G0C)D-E
l0J
ª `�C"D
T0R
S0g0J'U
T"S¨V0R�U-Y"R�U-RLHFY0J'RAx<-PR-V¨V�E
K"D
g0D
J-R0~mg�R-V�H
V�G0C)D-E
l"DFN�ª S ! TbI)D
U-R�J
C)M i'K0V KAJ�VkGbCAD-ELl�M�H
l"J-I)VkOmn�K�D-N"V0W0a"R�Upa H�C�D-E-I)S"g0K)M<N U'V0U-R�VkaAKAS0a"N2x
©�V"HFJ'W0J
K)S0J T"D-��W�V0Q
V�V�R-W"J-I)o�KbV�Q
V�T0I)DFU'R�J
C�D£H

O}D-Q-K"S"R
K0V0O­`0V0I"J(V0` ?bJ'W"J-I0a"J-R'Upa¬R�J-O\~"ELD
T"CbJL`AI"J
K�I6S�H
`)C0V0U-R'C�D
K0U'R
H
J¨J-Q
V�UL`0V"K0R
D
K�K"MmX OrV0O2JLK0R � U
S0I6D-OPS
D�K"SAE�V0RLCbV�`�S"S�SAI)S {\I)Y"T0R�Y�S"C0Y"J-R `bV�W W"JLXbU'R
H�SAJ'O
R'J-OP`0JLC�D-R-YbCAM�spt'v�wpxPB�U-V�V0RLHFJ'RpU'R
H�S�SfU z R-S"O�TbI)D-U'R-J
C
H(R-J'g0J
K"SAJ�Hy?0J-O�J
K"S z T0UL`bJ ?"SAO2JLKbRLD(HkM<U'R-Y"`)D-J-R(H�CbV�I6S
I4S0G0V V�W�K0V0W�V0O2J
K"K"V0X2~�I)SAG�V U'Y)`bJLC"`�D
C"DFO�D
Q�K�S0R
K0V"X

g"D-U'R
S"l�M i���©�ª�nkx ©(C"S N4D
C"D
TbR'J
C"K�M<N W"I0a
U-RLD-R
S0g0J'U
T"S0N­SbE'O2J
C0JLK�S"X_Hy?0J'O2J
K"D-N¨i0t +�+jU0n�`bJLC0J-N�V�W
V0R V0W)K0V0W0V�O2J
K"KAV�Q�V T �\©�ª U-V�U-R'Vka)K"S�Z
V0U'Y"[�J-U-RLHFI0a"J'R-U�a�`"C�S¨Y0U-I)V0H�S�S
���

=
&0v���� $ �����

T0V0K"U-RLD
KbRLDjD�KAS"E�V0R
C0V�`�S"S � � ��V�G�3�J'O¤T0I)D
U-R�J
C)D � � �
� `AV�U-R-V�a)K"K�Dpa 
PV�I6o
l"OPD
K�D�spt'v�wpxhBy`)CAS0U'YAR�U'R
H�S�S
`AV�IAa # H
J-I4S0g"S�K"D z KAJ
C0Q
J'R
S"gkJ'U
T0V0Q
V G"D
C"o
J
C"D
`AV�K�S0��D-J-R'Upa�S¨`0JLCbJ'N�V�W¢V�RjVkW)K0V0W"V�O2J
K"KAV�Q�V_TJ�\©�ª
U-V�U-R�Vka)K"S�Z `"C"V0S"U-N"V0W"S"R `�C"S G�V0I"J-J K"SAE'T0V"X
R-J'OP`0J
C"D
RpY)C0J spt'v6~�t* �wpx ©�V0U
T0V�I6o
T0Y R-V�I6o
T0V H
V0W"K"VkW"V0OrJ
K)K"M NfT0I4D-U-R-JLC"D-Nd`0V0U'I"J�H�MmTbI)Z\g�J
K)Skah`0V0I0a
O2V��(J-R­U-V0N)C"DkKka"RLo-Upa�V�U-RLD-R-V0g�K�Dpa K�D-OPD-Q'K"SAg�J
K)KbV�U-R
oA~
SAE�V�U-V0G�J
K)K0V0U-R�J
X N)VkW)D

σ � ( # )
HkM<R'J
T"D-J-R"~�g0R-VyH

V0G�C"DFE'lAJ]!�W"V�HFV�I�o�K0V¤O�KAV�Q�V¤T0I)D
U-R�J
C"V0H¨U-V�N6C"D
K0a)Z R
V0W"K"VkW"V0OrJ
K)K0V0J�U-V�U-R-V
a)K)SbJ H�`0I�V�R
o W"V H�M<U-V�T"SAN
R-J'OP`0J
C"D
RpY)C]xM� z R'SAO E'DkT�I6Zmg0J
K)SbJ'O U'VkQ�I)D
U-Y0J'R-Upa S
R-V�Ry{�D
T0R0~�g0R-V£WAI0a�V�G"C"D-E
l�D ! `"C�Sc$

≥
®k®Z(

K�D-G�I6ZmW)D-J-R'Upa GkV0I"J'J ELD-O2J-R'K)Dpa2~�gkJ'O W0I"a ª�~
KAJLC0J-Q
Y"I0a)C"KAV�U-RLo N�V�W)D�T"CAS)HkM<N

σ � (# )
x¤�(U'VkG�J
K"KAV

a)C"T0V z R-V¬HkMmC"D
��J
K"Vj`"C"S $ =
®0®A(�xD"\I0afV�G"C"D-E
l)D�ª

U­Y"HFJ'I)SAg0JLKAS"J-O�`0V0I0a�K"D
O2D
Q�K�S0g0JLK"KAV�U-R
o­O2V0K"VkR'V"K"KAV
H
V0E'C�D-U-RLD-J-R Hk`"IAV�R
o_WAV # =

t� �Tr-�x�B R-V_�(JhHkC0J-Ora
W"I0a�V0G�CAD
E'l�D ! `)C"S # =

t�&�Tk-�VkR'g0J-R�I6S"H
V�HkS0W)KAV
SAE�O2JLKAJLKAS"J�N�V�W)D

σ � ( # ) � H�S"KAR�J
C)HkD-I"J # =
iktv&0u

t��6n Tk- K"D-G0I)Z\W)D-J-R'Upa GkV0I"J'J C0J-E
T�S�X CbV�U-R
K�D-O}D-Q�K�S0g0JLK�K0V0U-R'S2xA
(J
C0J'QpY�IAa)C"K0V0U-RLo¤N�V�W)D S0E-V�R-JLC0O
R
D
T0��J�O2V���K0V�U
H-a"E
D-RLo U�R�J-O\~hg�R-V `�C"S Y�U-I�V�H�S�S
$

= � ������� g"D-U-RLo V0W)KbV�W0V0O2JLKAK)M<N T0I)D
U-R�J
C"V0H
`AJLC0J-N"V0W)S0R�HA�\©�ª�U-V�U-R-V�a)K"SAJ�`AV�WfWAJLX0U-R
H�S0J-O�`0V0I0a2x
-+R-S"O �(J OrJ-N4D
K�S0E-O2V�O OrV0�(KAV VkGB3Aa"ULKAS"R
o S
`AV
a)H
I�JLKAS"J�U-I4D-G0VkQ�V�O�DkTkULSAO2Y�OPD H
G0I)SAELS $10�� K)D
T"C"S�H
V0X

χ
�
(
$

)
V�G0C)D-E
l"D !mx ±2D�TkV"X z {�{\J
TkR

R-J'V0C"J-R'SAg�J-U
T�S `"CAJ-W�U
T"D-E
D
K S SAU'U-I"J-W"V�HkD�K
z T0UL`bJLC�S0O2JLKbRLD-I6o
K"VjHjs-t* �wpx
±2D�T0SAO�V�G0C"D
EpV�O\~�N"V0R�a2~�T"D
T�VkR'O2J-gbD-IAV�U
o�HkMme�JA~

O2V���KbV U-g"S0R
D-RLoA~�g0R'V V�G0[(J-J�g"SAU'I"V UL`�S"KAV�H4~ V0G�3�J
^
W)S"KAJ
K"K)M<N­HjT0I6D-U-R'J
C"M�~�HjVkGbCAD-ELl�D-N­ª SW!�`)CAD
T0RLSA^
g0J'U
T"S KbJ S0E-O2JLKAS"I"V0U
oA~ TkI6D-U'R-J
C"K)M<J `"VkW"ULSbU'R-J'OPM
V0G�C"DFE'lAVbH�ª�S�!P?)D-E-I)SAg�D�Z R'Upa2x)�(R-I)SAgbSbJ"~"V�g0J
H�S0W�K"V¦~
H�MmC�D-�(D
J-R�Upa HjS0E'O2J
K0J
K)S"Sd{\Y"K)T0l�S)SdC"D-U
`)C0J-W"J-I"J
K)Ska
T0I)DFU'RpJLCAV�H¨`0V�C"DFE�O2JLC"DFOmx�
�U-I)S«V"l0JLK�S0R
o_I)S�K0J
X)KAM�X
C"DFE�O2JLC�T0Y0G"S0g0J'U
T0V0X�V�W)KAV�WAV�O2JLK�K0V"X g"D-U'R
S"l�M�`"C�S
$

=
tv+�+ ( S # =

+¦~ R'V `"C)S E
K)D-g0J
K"S0a"N �
=

= (
t�+ þ

−
t�+ � ) z ?0Q � U-O ý i�4D5�u :<; e(`)SAK"J-I)S spt��)w�n�V"K

W"VkI)��J
K G0MmR'o K0J O2J
K"J-J i�t'v�+0u�* &y+�n�� °
U-V�VkRLHFJ'R-U-R'H
J
K)KbVrx ©�V `�?ka"W)TkY HFJ'I6S0g"S�K"M z R-V
U-V�Q
I6D-U'Y0J-R'Upa U WbDkK"K�M<O}S K0J
XARLC0V0K"VkQ'C"D
{�SAg�J-ULT"SAN
SAU'U-I"J-W"V�HkD�K"S�X s�tb*6wpx � Y"g�J-R'V0O SAE�O2JLKAJ
K"S)X�~
`�C0V�SAE'V0e�J-W)e(SAN H T0I6D-U'R-J
C"K0V"X `0V0W"ULSbU'R-J'O2JA~ U
`AV�I6K"M<O_V�U
K"V0H�D
K�S0J-O_OrV0�(K"V�`"CAJ'W"`AV�I�V���S0R
o�~0g0R'V�S�H
`AV�W"U
S0U-J'O2J C�D-E-Yb`bVbC�abWAV�g0JLK�K"M<N UL`�S"KAV�H�i�OPD-R
C"S)lbJ�n
R-V��(J Y"U
S0I6S0I4D-U
o U'R-JL`bJLK�o `�C0V0U'R'C�D
K0U-RLHFJLK�K0V"X
KAJ'VkW)K0V"C0V0W"K"VkU'R
S H�C"D
U
`0V0I"V0��JLK�S"S S"V0K"V0H :<;

�
+ S

7�8 � + S�SAOrJ
K�K0V z R-V�`0V"H
I"J
T0I"V¨E
DdU'V0G�V"X¤S0E-O�J
K0J
K)SbJ

~m¹j�*¹j� ½6�-¹b�b�
¹ � �z�Lº��b���-½z�	���0¾-¿ À'À-Á"¾��'¶��v�"¾z��¿�{ ¿�{-ÁA¿



O}D-Q-K"S"R
K"M<N ULHFV�XAU'R
H�~ K0J
`"VkULCbJ'W"U-R
H
J
K"K"V
Vb`AC"J-W0J'IAa)Z�[�S0NfW)D-I6o
K)SAXd² ª�`AV�Cka"W"V"T¦x

��D�CAD
T0R'J
C z R
S"N HkM<ELHkD
K"K�M<N ELD
T"D-I6TkV"X
S"E-OrJ
K"J
K"S�X]~|D�SAOrJ
K)KbV�Y"H
J-I)SAg0JLK"SAJ $.0 ~fD RLD
T0��J
UL`AJLl�S"{�S0g0J-ULT"SbJ_V�U-V�G0J
K"KAV�U-RLS«N"V0W)DdR-J'OP`0J
C)D-R-Y"C"K�M<N
ELD
HkS"U
S0O2V0U'R�J
XdK)D-g"D-I)okK0V"XhHFV�U
`)C"SAS"O2g�S�H
VkU'R
S

χ ÿ ( G )
S

UL`AV�KARLD
KAK"V0X K�D-OPD-Q'K"SAg�J
K)K0V0U-RLS
σ2 ( G )

N"V"C0V"e�V
U'V0Q
I4D-U-Y"Z\R'Upa U H�MmHFV�W)D-OPS {\JLKAV�O2J
K0V0I"V0Q*SAg0J'U
TkV"X
R'J-V"C"S"S s�t'®Aw-xi�+VkQ�I)D-U
K"V sptp®�wp~hW"IAa QpJ'R�J
CAV�Q�J
K"K�M<N
H
J
[(J-U'R-H U U-V�U-Y"[�J-U'R
H
Y"Z�[(S0OPS {�J
C"C"S�^ S
D�K0R
S"{\JLCAC"VkO}D-Q-K"S"R-K)M<OPS�{�DFE'D
O2S�i
²_ª S ³�² ª«n
~
ULHLabE
D
K�K"MmO2S V0G�O2JLKbV�O\~ WAV�I���K�M K"D
GkI4Z W)D-RLo-Upa
K"J
T0V�R-V�C�M<J U
`"J
l"S�{�Sbg�J-U
T"S0J V0U'VkG0JLK"KAV�U-R
S
R'J
C0O2V0WbS�K"DFO�SAgbTkV0Q
V�`AV�HFJ'W"J
K�Ska2x�©�CAS z R-V�O�K)D-I6S0g"S0J
C"J-E'T0V H�MmC�D-��JLK�K"MmN `"C0V0U-RLC"D
KAU-R'H
J
K)KAMmN Q�C"DkK"S�l
O�J-�(W0Y ² ª S�³�²hª {�D-ELD-OPS�KAJ'VkG�a"E
D-R'J-I)okK0V � H
T"D-g0J'U-RLHFJ�³�² ª `AV�W"U
S0U-R'J-OPM�O]V0��KAVP?"D-U-U-O}D-R�?"S�H�D-R
o
W)H
J�U-I4D-G0VfH
E
D
SAO�VkW"J
X0U'R
H
Y"Z�[(SAJ�U�V0U'R'DFI)o�KAM<O}S_`bV�W"^
?"J
e�J-RLT0D
O2S2~6T0V�R-V�?"M<J(O2V���KbV¬H�M<WAJ'I)SAR
o�H�U-RLCbYbTbR'Y"C0J
² ª U'IAV��(K�M<NhU-V0U'R-D�H
V0Hds�t�+�wpx 
2U-I)Sdg�J
C"J-E $�� S $10
V�GkV0ELK"D-g"SAR'o�R'Vkg"T"S 
(J'J-I0a­SW/�Z�C"SdQ�S�`0V0R'J-R'SAg�J-U
T�SAN2~
R"x J"x�SAE-V�I6S"C0V"H�D
K�K"M<N�W"CAY0QhV0R_W)C0Y0Q'D¢³�²hª S ²_ª
`"VkW"ULSAU-R�J'O\~�R�V£H U'IAY"g�DFJ $�� � $ 0 C0J
D
I�S"E�YAJ'R�Upa
U'I�J'WAYbZ\[�DpayU
S0R-Y"D�l"Sba2x �+SAU-R'J-O�D H�lbJ'I�V�O�G0Y0W"J-R
S"O2J-R'o�RpV�I�o�T0V V�W)S�Ky{�D-E-V�HkMmX£`bJLC0J-N�V�W2~�`"C"SAg0J'O
{�J
C"C�S0OPD-Q'K"SAR'K�MmX2~ `AC)S R-J'OP`0J
C"D
RpY)C0J\$10∗ � $�0¢x�B
V�GkI4D-U-R
S­R-J-O�`AJLC"D-R-Y"C¢G�I�S"E'TAS"N�Ti$ 0 l�g0S"U-R-V�X m­²_ª
{�D-E
M W0V0I"��K0V K)D-GkI4Z W)D-RLoFU�a ULSbI4o
KAV�JA~ KbV K0J
ULT"D-g"T0VkV0G�C�D-ELK0V0JA~ T"D
T `AC)S {�D-E-VbHFV�O `0J
C"J-N"V0W0J"~
S"E-OrJ
K"J
K"SAJ�U'VkV�R-H
J-R'U-RLHFY"Z�[�S0N R-JLCbO�V0W"S�K"D
O2S"g0J-ULT0SAN
N4D
C"DkTkR'J
C"SAU'R
S"T]x B g"D-U-RLKAV�U-R
S]~�H C"D
XAV�KAJ $10
K)D-OPD-Q'K"SAg�J
K�K0V0U'R
o

σ2 ( G )
W"V0I"��K"D¤Y0O2JLK�o
e(DFR'o
Upa2~ K"V

K"J¤V�G"C"D
[�D-RLo-Upa�H�K0Y0I6oAx¬B�V0G�I6D-U'R
S[$10PL $%L G 0∗H
U-I)J-W"U-R'H�SAJ V0G�O2J
K"KAV�Q�V�H
E'DkS0O2V�W"J
XAU'R'HkS0a�U ³�²_ª
`"VkW"ULSAU-R�J'O2V"XjU-V0N)C)D
K�abJ-R-U�afU-I4D-G0M�Xd²_ªy`0V"Cka"W"V0TjU'V
UL`AV�KARLD
KAK"V0XfK)D-OPD-Q'KAS"gkJLK�K0V0U'R
o
Z

σ2 ≠
+¦x


rU-I6S W0IAa S"U-U-I"J'WAY�J-OPM<N V�G�?)D-E
l0V"H $.0��
V�R-V���W�J-U-RLHkS"R'o«U]$10­~�D]$.0���U]$�0∗ ~�R�V�KAD­C�S0U"x�t
H�SAW)K0V]~ g0R�V�W"Iba V0G0C"D
E'l�D !£H C"D
X"V0K"J $ Å � $.0 �K)D-G0I)Z\W"D
J-R�Upa C0J'E
TkV0J�Y0O2JLK"oke�J
K)S0J

χ ÿ S�E
D-O�J-R'KAV�JS"E-OrJ
K"J
K"SAJ NAV�W�D
σ2 ( G )

x 
�D-I6S0g"S"J TbVbCAC0J'IAa)l"S�S
O�J-�(W0Y z R-S"OPS N4D
CAD
T0R'J
C"SAU'R-S)T"D-OPS U�V0g�J
H�SAW)K0V0U-R'o�Z
H�MmRpJLT"D-J-R�S"E R'VkQ�V6~fg0R-V�W0I0a�`AC�V0l0J�U�U-V�H�H
C0D
[\JLK0Ska
χ ÿ ( G ) � σ�

Æ�� � i�VkWbKbV�W0V
OrJ
K0K0V�J U�VkU�R�VFabK"S0Jkn S
χ ÿ ( G ) � σ�

Æ��	� ��� $¢i��m©�ª¨n�s
tb+"wpx��mg"S"R'M\H�Dpa2~�gkR'V�H 4D5�u
:E; e(`�S"KAJ'IbabN V�G0O2J
K�O2J'��W"Y�OPD-Q'K"SAR'V0D
T0R
S"H�K�M<OPS
S"V0K)D-OPS�i 7�8 ý + n�D
K0RLS�{mJ
C�C0V�OPD-Q'K"SAR-JLK�S H¤O}D-R
C"S"lAY
H
N�V�W0a"R(S0V"K"M 7k8 ý + U�GkV0I)o�e(SAOdgbSAU-I"V0O C�D-E'V0C"H�DkK"K�M<N
V�GkO2JLK�K"M<N U
H-a"E-JLX}~ Hk`"VkI4KbJ HFJLCbV
a"RLKAV6~�gkR'V�`)CAS
ELD
T"D-I6T0J H O2D
R'C�S"lAJ O2V�QpI)S `AC0V"S0E'V"X0R
S R
D
T"S0J
S"E-OrJ
K"J
K"Sba2~ T0VkR'V"C"M<J G0I)D-Q�V0`)C"Sba"R'K�M W"I0a
C"J
D-I)SAELD
l�S"SjO2J-N)D�K"SAE�OPDA~rC"D-U'U-O2V0R'C"J
K"KAV�Q�VjHjsptp®�wpx

��
 ����
 � =
?"@�=
� lAJ'I)okZ S"E-Y0g�J
K"Sba H
V0`)CbV�U
D V HFI)S0a)K"S�S

`�C0V�U-RLCAD�K0U-RLHFJLKAK"V0X K0J-V0W"K"V0C"VkW)K0V0U'R
S
T0V0C"VkRLT0VkW"J
X0U'R
H
Y"Z�[�J-Q�V�V0G�O2J
K"D�K"D�{�V"C0OPS"CbVbHkD
K)SbJ
W)D-I6o
K"J-Q
V ² ª `AV�Cka"W)TAD HFV {�CAY0U'R
C"S"CAV�HkD
K)KAMmN
{\JLCAC"S"OPD-Q�KAJ'R
S"T"D-N�G"M<I"V�`�C0V"H
J-W0JLKAV�S0U-U-I)J-W0VbHkD
K)SbJ
OPD-Q'K"SAR'K�M<N ULHFVbXbU'R
H C"D-E-G�DkH
I"J
K)KAM<N e�`"S�K0J-I)J
X
4D5 ÿ¢Ì þ�7 8�ÅhÌ Å :<; ÅhÌ � =
� U�TbVbKAl"J
K0R
C"D�l"SAJ
X�KAJ'O2D
Q�K�S0RLKAMmNSAV�KAV�H :E;

ý
+ iz>

=
t�~ �6n G0I)S"E-T0V"X T

O2Y0I4o-R
S"T"C"SAR
S0g0J'U
T0V�X R'Vkg"T0J > ÿ =
t0~�v F

− G ^W)S"DFQ�C"D
O]O}M�x<B�T"D-g0J-U'R-H
J¬HFV�E-W"J
X0U'R
H�Sba2~�`"VkULCbJ'W"U-R
H
V�O
T0VkR'V"C0VkQ�VyS0E-O�J
Kka"I6D-ULo U'R-J
`0JLK�o T�V0OP`0V0E'S�l)SbVbKAK"VkQ�V
G0J'U
`0V"Cka"W)T0D�S2~�U-I�J'W0V"H�D-R-J'I�o�K0V]~¬`�C0V0U'R'C�D
K0U-RLHFJLK�K0V"X
KAJ'VkW)K0V"C0V0W"K"VkU'R
S�VkG�O2J
K"D¨S�OPD-Q�K)SbRLKAV�X U'R'CAY"T0R�Y)CAM�~
SAUL`0V0I)oFE�V"H�D
K�M¨W)HkD�C0J-��S0OPD�R�J
C"O2S"g0J-ULTkV"X�V�G"C"D-G0V�R
T"S
V0G�C"DFE'lAVbH�� E
D
T"D-I)T"D¨S«O2J'W"IAJLK�K0V0J_V0N"I4D-��W"J
K�S0J­H
S�K0R'J
C"HkD-I)J(R-J-O}`bJLC�D-R'Y"C¢t(v0v�+0u�*�+B+�(�x
§�E�C0J-E-Y�I6o-R
D-R'V0H CbJLKAR�Q�J
K0V"H
U
T"S0N�S�O2D
Q�K�S0RLKAMmN

SAU'U-I"J-W"V�HkD�K"S�X]~ D¨R
D
T0�(J�S0E
^ ELD�K�D-I6S0g"Ska z {�{\J
T0R'V0H
U-RLD
C0J
K�Ska H ELD
TAD-I)J
K"K�M<N�V�G"C"D-E
l)D-N U'I�J-W�YAJ'R0~­g0R-V
C"DFUL`"CbJ'W"J-I�JLK"SAJ H C0JLe�J'R
T0J OPD-Q�K)SbRLK�M<N S
KAJ'O2D
Q�K)SbRLK"M N�SAV�KAV�H i 7�8 ý + S :<;

ý
+ n�`AC"S�E
D
T"D-I)TbJ

G0V�I�J'J K0J'V0W)KbVbCbV�W)KAV6~ g0J-O `"CAS O2J'W0I�JLK"KAV�O
V0N"I6D-��WAJLK�S"S}x � Y0g0J'RpV�O T0V�CAV�R
T0VkW"JLXbU'R
H
Y"Z�[�J-Q�V
N6D
C"D
T0R-JLC"D V0GkO�J
K"D z R'V U'V0VkRLHFJ'R-U'R
H
Y0J-R G0V�I6o
e(J
X
U-R'J
`0J
K)SjJ-Q
V¬`�C0V0U'R-C)D
K0U-R
H
J
K)K0V"XfKbJ'V0W"K"V0C"VkW)K0V0U-RLS]x

"�D
K�K"M J"~ `0V0I"Y0g0JLK�K"M<J `�C"S SAU'U-I"J-W"V�HkD�K"S�S
SAE�V0R'J
C0O�K"D
O2D
Q�K)Sbg�J
K"KAV�U-RLS

σ � (� )
`�C"S $

=
�6~'&C(�~

i'®0®�uT*B+�+�n (�~ # ≤
t'  T�- S R-J-O}`bJLC"DFR�Y)C"KAMmN

E
D
H�SAULS0O2VkU'R-JLX�K�D-g"D-I)o�K0V"X�H
VkUL`�C"S�S0O2g"S"H
V0U-R'S
χ ÿ ( G )

~
`AV�T"D-E
MmH�D
Z\RA~£g0R'V Y0ULSbI)J
K"SAJ `�C0V0U'R'C�D
K0U-RLHFJLK�K0V"X
KAJ'VkW)K0V"C0V0W"K"VkU'R
S�V0G�O2J
K"D�K0J�H�M<E
H�D-I"V�C"D
E'CAY"e�J
K)Ska
W)D-I6o
K"J-Q
Vh{\JLCAC"S"OPD-Q�K�S0RLKAV�QpVh`0V"Cka"W)T0D�~�DA~PK"D�`"CbV�R
S"H4~
`�C"S"H
J-I�V�T�Y"H
J-I4Sbg�J
K�S"Z¤R'J-OP`0J
C"D
R�Y�C"K0V"X�V�G0I)D
U-R'S�J-Q�V
U-Yb[�J-U'R'HFV"H�D
K�Ska � `AV�U-I)J ELD
T"D-I6T"S E
K)D-g0J
K"SAJ R-V�g"T"S
/�Z�C"S�`0V"H�M<U
S"IAV�U
o V�R t' �+ W0V &k��&c/ x["�I0a
V0G�3Aa"ULKAJLKAS0a z R'VkQ�V z {�{mJ
T0R
D `"CAS)HFI"JLTAD-J'R-U�a
R-JLC0O2VkW)S)KAD-O}SAg�J-U
T"Dpa­R'J-V"C"Ska­Q�J-R�J
C"VkQ�J
K"K)M<N¨H
J
[�J-U'R
H
U U-V0U'Y"[�J-U'R
H
Y"Z�[(S0OPS ² ª S ³�²hª {�D-E
D-O}S�~
KAJL`"CbJLC�MmH�K0VjC)D-U
`"CAJ'W0J-I)J
K"K�M<OPSfH�`)CbV�U-R'C�D
K0U-RLHFJ"x
±2D�T0SAO V0G0C)D-E-V�O\~�`"C0J-W"U-RLD
HFI)J
K"K�M<J H C"D-G0V�R-J

C0J-E'Y0I6o-RLD-R
M `0V0W"R'H
J
CA��W�D
Z�R HFV�E-O�Vk��K0V0U-RLo
U-Yb[�J-U'R'HFV"H�D
K�Ska W)D-I6o
K"J-Q
V ²hª `AV�Cka"W)TAD H
KAJ'VkW)K0V"C0V0W"K)M<N {�C0Y0U-RLCAS)C0V0H�DkK"K)M<N U
S"U-R-J'O2D
N
T0I)DFU'RpJLC�K0V0Q
V R
S"`�D S U
H�SAW"J'RpJ'I6o-U'R
H
Y"Z\R V J-Q�V
Y0U'R-V"X0g"S"H
V0U-RLS `"V�V�R-K"V0e(J
K"S�Z�TfHkD
C"S)D
l�Ska"O¨U'R-J
`0JLK�S
KAJ'VkW)K0V"C0V0W"K"VkU'R
SfT0V0C"VkRLT0VkW"J
X0U'R
H
Y"Z�[�J-Q�V�VkG0OrJ
K)DAx

Å�Ë0��Ë��{Ë�é�å ������ë 8�Ì������ 2 « ��������� 2 � �"!$#�%�#'&)(*(�+ Ì�ý�þ	Éùú�ÅôÈ",cý	ü�- #$.*#$% Ë(0/�1 Ì�Å�ý�ú�Å�È*,�þ¢ü�ËÆ¢Ë32�Ë54�Ë ��å 8�5hë�6�ë�ð"7
Ì82�ËA/¬Ë¦1�9�:<;íë>=�Ìóî�Ë)3?�¢å 8�ð06�ëhÌ'4#ËA/¬Ë'@�ð
8�A	å 6�Ìð06?BDC8Ë?4#Ë§î37-5�5�ë06*��ë�åFE{ÌG���"� 2 « HJI�K Ë &ML�( Ì¢ý¢Å�É{ú�Å�È*,hÿ�ü�Ëý¢Ë'4�Ë8�N7PO?������Ìóî�Ë�î�ð�A*9håF;$;ïëhÌ�ð�6*BQ4�Ë ��9*;$Rïð¢Ì�S�«'T��h� ! « �8�U� 2 ËMV�W�ÌÅ�ý���ý�ú�ÅôÈ�ÉX,	ü�Ë
� Ë�Ï{Ë?Y�Ë�Z�¹�¿�À�Ð	Î�½�¼	´hÌ
,�Ë5[sË \BÀ�Ð�Á	À�¿�Ì ¥^]`_ (0L�+ Ì,Æ�ýcý�ú�Å�ÈhÉ�,�ü�Ë

¿h{�Á�� ~m¹j��¹j� ½6�-¹b�b�
¹z���h�
º��b���-½z�	���0¾-¿ À'À-Á"¾��'¶��v�"¾z��¿�{



þ¢Ë+��ø"Ë��¬Ë�ûs¼hÁ	¹�Ü{Ì�¾BÂcÐ Ë7!��B���� h���¤����� �������
	ó 	¡������	���¤���¬ÌûjÀ�´�µ�½h½c»	¿�Ê ¼�· Ì�ûj¹�º�Âh¾�µ{ú�Å�È�,�Å�ü�Ë
��Ë���Ë�ä
ë�A	å 6�ÌA1�Ë�CrË�3*9�7�
P9�7�;ïå ��Ì,ð"6GBMî¬Ëk3�Ë�î68�ë�����Ì*S�«?T���� ! « �J�U� 2 Ë
� 1 Ì�Å ��Ècþ�ú�Å�ÈhÉ�È�ü�ËÉ�Ë�.�Ë
/óË
�°ë���
 Ì �8�U� 2 «�H<I0K
Ë &M/*L Ì�É�Æ�ýhþùú�Å�È�,hþ�ü�Ë

,¢Ë+��Ë ��å 6?B	ë 8MðU6PB /¬ËP.�Ë���9�7?6'5¢Ì H<I0K�«�� ��% « ���U� 2 Ë ��� Ì	,hÿ¢Åú�Å�È�,'�cü�ËÈ¢Ë01óË���Ë �N7	ðU6'5�ÌGS�«�� ����� «�� ����� «�� ��� Ë � ( Ì�Å�ú�Å�È*,�þ¢ü�ËÅ�ÿ�Ë�³óË
�óË
�°¹�Ð�º�¹h¾�º�Âh¼hÒ�Ì �8�h�  ���������� Ì�öwµ�»	Âhµ�Ì�ûj¹�º�Âh¾�µ{ú�Å È�É	Å�ü�ËÅhÅ�Ë�ö{Ë�ö{Ë", Ö ¼�Ç�¹�¾�µ	Ì �:Ë!��Ë0#ó¹�¸�Âh¹�¾¢Ì�ö{Ë ��Ë ��Âcµ�ã�À�Ð�Âh¹¢Ì�"$#&% ]
W 1 Ì�Å � Åôý�ú�Å�È�,'�cü�- ] _ % (U+ Ì°Å þ-��þùú�ÅôÈ�È�ÿhü�Ë

Å�Æ¢Ë�ö{Ë�ö{Ë0, Ö ¼hÇ�¹�¾�µ�Ì �:Ë!�óË"#�¹�¸	Âh¹�¾¢Ì�ö{Ë!�óË �
Âhµ�ãcÀ�Ð	Âh¹¢Ì "'#(% ]
W�)�Ì�Å�Æ	ÿU,�ú�Å�È�È	ÿcü�ËÅ�ý¢ËBö{Ë8ö{Ë�, Ö ¼	Ç
¹�¾�µ�Ì*�:Ë+��Ë�#�¹h¸cÂh¹h¾	Ì-,�Ë+��Ë ��µ�ÂhÙ�À�Ò Ì+��Ë
.óË
³�»	¿�øóÀ�Ð�Âh¹¢Ì
�óË�ûrËL�¤¾�¹�À�Ê�½�µ�Ù�¹h¾�Ì ] %!% /�+ Ì � È	ÿ ú�Å�È�È � ü�ËÅ � Ë3CNË0/�Ë 1�ð&8 O*=Mð06?B32�Ë 1 Ë / ��ð�ð0�hÌ54�6 676_��8 ��� 2 «&� ���
� «0� ��� I�8�Ë(01 Ì¢Æ�þhÈ�ú�Å�È	É � ü�ËÅ�þ¢Ë��:ËóÏ{Ë2#�À�´�¿	¹�¾¢Ì^]������	���+����®#¡9�;:���������<�Ì�ö�µ�»�Âhµ	Ì�ûj¹�º�Âh¾�µú�Å�È*,�Æ¢ü�ËÅ&��Ë��{Ë".�Rïë�åFRÍë 8óð06?B>=^Ë03?���P7�¿h¿�ë0;�Ì S�«5� ����� «!� ����� «!� ��� I�8 Ë (0/�1 ÌÈhÆ�ú�ÅôÈ�È � ü�ËÅ�É�Ë�Z�Ë�.¤Ë���½cµ�º�¹�¾¢Ì
�óË
Ï{Ë�ûù¼	Ã�À�Â�Ì ]?�3� ( V
Ì � È*,�ú�ÅôÈ*��Æ	ü�Ë

~m¹j�*¹j� ½6�-¹b�b�
¹ � �z�Lº��b���-½z�	���0¾-¿ À'À-Á"¾��'¶��v�"¾z��¿�{ ¿�{-Áj�



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

* +
,�
 -

* + −.
/�


.
0�1���
 
��

�2#�" �3� ����� �3� ��
4"5'���� �$�

6�7(6�7�8��9�:�!��;<


@��hë�ë0R RÍë0��� 9*R ��¿	ð�� å ð";8å 6?�?9"E^9
5hë�6�ë�å � = 9*R ���*9�8�� �
8�ð�6�5hë4ë 9?����ð06-5hë 9*6 ; 9"6-5 � 8�ð06-5hë RÍë&8�8 å E�ð
5�6	ë���å � 9
8�B	ë 8
R$9�8>E�ð�� å 9�6<å 6 B¢åF;$7���ë ��¿#å 6�ë0;F��å �^����7?B	å ë�B Ë @��	ë~å 6*AhëU����å 5�ð �
� å 9�6 å � ��9"6?��ë&8 6	ë�B :�å � � ��:J9 � =	¿�ë�� 9?R8¿?9X; =P� 8 =X����ð";ä�å æôç è�é¢ëhì�ç ì�î�ðhì�ç ñ�òóñ ��ðUE¬¿�;íë�� B¢åFR RÍë 8 åF6�58åF6 � ��ë Bhë&5
8�ë�ëD9PR

å 6?�P9�E^9
5hë�6�ë�å � = 9*R E�ð 5*6hë���å �
(
é
ë õ +)

ðU6PB 6P9�6?E�ð&5*6�ë�� å �
(
î�ð õ +)

å 9"6?� B#å ����8 å O?7���åF9�6^å 6 ���hë ;íð���� å ��ëhË^@���ë<ë 9�¿	ë 8�å �
E�ë�6���� :�ë 8�ëj¿hë&8>R�9
8�E�ëUB OG= 7?� å 6-5 ��:)9
�	ë�ð�� � 8�ë�ð���E�ë�6��
E^9�B	ë��8á � ; 9�: ��9�9P;ïå 6-5Bú 3
ü 9�8>=?7�ë�6P���¢å 6'5�ú@?'ü`R78�9�EÅ"þhþhÿ ��9jýhÿhÿ���Ë�@��hë{ë 9�¿	ë 8 å E�ë�6�� ð*;MB	ð���ðD9�6
E�ð
5�6	ë���å �
A ð�� å 9G6få ��9����	ë 8 E<�

σ � (� ) ð�� �
= � Ë Æ(��Ì¤ú`É�É
	¢ý	ÿ�ÿ�ü+�'ÌðU6PB �

≤
Å&�?
�òóë"ð06?B 9*6>��ë�E�¿	ë 8 ð � 7-8�ë B	ë�¿�ë�6PB�ë�6?��ë��<9*Rå 6¢å � å ð";'��7*� ��ë�¿�� å O	å�;Íå � =

χ
æ
( � ) Bhë0E^9�6?��� 8 ð���ë�� ��ð�� � �hë	;�9�6-5 �8�ðU6'5cë RÍë 8�8 å E�ð&5*6�ë�� å �Q9�8�B�ë 8så 6 ���hëQA	åF��å 6¢å � = 9?R E<7�; ��å �

� 8 å ��åF��ð";�¿G9	å 6��'ú �#æ
=
ÅhË þ	ü^9PR0���cë~¿?�hð���ë2�

−
� B	å ð&5�8�ðUEfå �

��� ð0O�;íë :�å ���d8�ë���¿�ë���� � 9 Ahð 8 åíð�� å 9�6P�Nå 6 ����ë B�ë 5�8�ë�ë 9*R
��¿�ð���å ð";�å 6?�P9�E^9
5hë�6�ë�å � = 9?R�ë 9P����ð06-5hëhË

¿h{�Á$B ~m¹j��¹j� ½6�-¹b�b�
¹z���h�
º��b���-½z�	���0¾-¿ À'À-Á"¾��'¶��v�"¾z��¿�{


