
���������
	��
	������������������������������ �!�"�#�$�$�
�����&%�	(')	(���+*,� �
%$	�*,�"� ��� -.*,�0/1���!�2��34	(�+��5 *,�76�')�������!����� *,�"8.��*,39	

:<;(=!>@?BAC>@DFEHGI:KJ@GBLMGBEH? NO;QPFL�DR?TS$>@GBUV;(L�DQEWE(X

Y Z\[!]F^W[![!Z\_Q`�[!aWb
aWZ\cRdfegd�hji
k
l
m cRaWnocRp+qQcRd(i
r
r
i

s�t�uwv#xzy|{}v
~F�H�����Q�|�Q�j���j���|�������j�����������j���C�H�����g�F�B�H�|�����}�K�
���B�
�Q�����j�F���g���|�����
�

�����B�|�"�j���������I�H���|�C� �|��¡"�j�����£¢"�
���Q�H���|�������)�}�
�����C���B�Q���������¤�F�����w�z�j��� �Q�Q�B�
�����¤�B�
�
��¥W¦��§�|�������}�
�$�Q���j���K�����#�
�C���|�����
�¨���j�������H�B�H�)���������}�Q��� �w�
�H�������B�Q�
�����
�©�B�|���j�£�����ª���Q�B���}�C���Q�����
�©�B���$�j�������H�����������j�����H�w���Q�F���H�+�¨�$�
�H�j�B«
�B�|�}¡¬�"�Q�|���|�H���j�����0�}�|���M�
���Q�z�
¢"�������
�0�#�|�����Q�z�"¥�~F�H�����H�j�
�z�j�����}�|�f�C�j���Q�����
�
�§�$�B�
�Q���¤�B�j�����C�j���Q�
�������F�B�H�|�����}�,���$�Q���B���H�$�����C��¡B���H���F�����#�j�z�j�H�w�j���B�j�
���I�j�j�g�����C�����j�B���j�¤�Q���|�B�j�­���g�����I���I�§�B���$�j�®�|�C���}�
��¯Q���$�j�+�"���������Q���|�
�����
�H�����I�H�j�z�®���H�®���j���C�H�������Q�z�
�w�j���<���,���
�F�j���j�°�B� �|��±F¢��
���Q�����
�����C�M²����
�B�
���������+¥ ³¨�������
�7�������������M�}�
�����C���B�Q�����
�+�B�|��� �j¢"�j�´�|�B�"�C��¢"�|���j�®���H�
���j���j�w����¢��,�Q�z�j�����Q�z�<���j�|�����H�K���
�)���z�F�W���������
�H«|�}�
�����C���B�Q�����H�)�jµB�Q�������B�����Q�$�
���H�j�z�j�B�$���Q�Q�Q�
�C���������z�j���Q���������C�
�¶�����B�
�C�����
�����j���Q�j�C�����j�����|¥f¦#�§�w�
�H�����|���
���M�������������H�K���Q�B���w�����Q�����
�§�B�|�����z�j���
¢"�j�<�����K·��#�j�|�(���H�w�j�H����¢"�j¸��"�����Q���B�����
���H���B���j�W�Q�j�C�w�j�H�����B�<�
�H���Q�}�w�j�����#�Q�R�Q�z�
¢"�������
�H�(�
¢"�j�2�������"¥
¦�¹R¹Rº¼»|½�¾|½,«¤½|½|¿�À
Á�±�ÂM�w���|������¯Q�}�|�����
�WÃjÄ<¿�«TÄ<Å|Æ�«TÇ®È|Æ�«¤ÉI¾|Ê
Ë,�j�B�I�
�z�F�|ÃÌ�B�
�Q�H�F�j�M���|�����
�H�|�������}�|�j¢"�
���Q�����
�H�|�����"�|���j���|�j¢"�
���Q�����
�H�|���

�|���B�
�������H�$�������j���C�H�����"�|�Q�Q�B�������"�
�
�F�

ÍoÎ�Ï�ÐÒÑ|ÓÕÔoÖCÐ@×�Øw×HÙ�Ú}Ï�Ï�ÛÌÑ�ÓÕÔ�ÜÞÝßÏ�Öz×�ÐÒ×�à
×Háßâ
Ô2ãBÛÌä@å�ÖzæTÐ@Ôo×�Özç�è�Ú}áß×�Özä@Ówè�ÔéÓÕêÌë�ì�×�ÓÕÐÒä@à
Ï�íKî£Ú}çCè�Öz×�à
ïðà
Ï�ñ
ã"ÓÕÔo×�ÓÕÐ@äÒà
Ï�í�êBòOóÌÏ�ÐÒí|ÖCæ�ÛÌÔo×�è�ÓÕÔWô
ä@Ú}×�õ�ö}ê"÷}øQöwùwú�ÙTÚwÏ�Ï�Û|Ñ|ÓÕÔ�êHÓéû�ïKÚ}Ð@äÒüfýoþ ÿ � ÿ������	��
Oþ
� �����
�������������}ÿ���� �wÿ
Ú}Ï�ñ���� ÿéý�� � �������	��
Oþ
� �����
�������������}ÿ���� �wÿ



��� ��!#"%$'& ()��*+",�
-	.2c®[
nob
`0/fb
d1/gaWdVc)/fZ32jnoZ�_Q`$_Q`§Z\`0/fZ34FZ5/f^Wb76 qQc8.2b74FZ\_Qd:9;.2cR`$Z\n<2j_Qp+c�[,no_�n�.�c�=F^WcR[+>
noZ\_Q`M_@?,4F_@6\^W`2nob
dÕZ363AB2j_Q`2nodÕZ\qQ^WnoZ\`0CIno_�b¤aW^Wq@6\Z32<aWdV_8D�c)2jn"Z\[�n�.�b
n�[!nodÕb
noc)CFZ32(Z�`E2jcR`2noZ34FcR[
no_F?odVc�c)G
dÕZ5/fc�_Q`Mn�.2cH2j_Q`2nodÕZ\qQ^WnoZ�_Q`�[�_@?H_Qn�.2cRdÕ[	6\cRb7/¨no_@9°b
d1/f[(b¤egb
[I.0G
c)=F^WZ36\Z�qQdÕZ\^Wp
2J.2b
dÕb72jnocRdÕZ3K
c)/ q@A0bMLWb
dVcRno_@G
Z\`2c)?ON%2jZ\cR`2n ^W`0/fcRdÕaWdV_@4FZ\[!Z\_Q`©_@? n�.�c§aW^Wq@6\Z52PCF_Q_@/Th
Q
-R.�Z\[®aWdV_Qq@6\cRpÞZ\[®c)4FcR`gb7CSC�dÕb74Fb
noc)/+Z\`­Z\`02j_Qp+a%6\cRnoc£Z\`0?o_QdÕp+b
noZ\_Q`­[!cRnonoZ\`0CF[+TB[!Z\`E2jc
b7/R/fZ\noZ\_Q`2b76363A¬n�.�cRdVc�b
dVc `2_�Z�`E2jcR`2noZ34FcR[®no_¨d�c)4FcRb76FZ�`E/fZ54FZ3/f^Wb762aWdVc8?ocRdVcR`E2jcR[Tnod�^Wn�.E>
?o^%6563AUT®b�a%.2cR`�_Qp+cR`2_Q`WV¤_Qdw`�cR[°b
`0/ m b
`0/	6\cRdYX�ZI[7[
k7\]6�b
qQc86�b
[_^ Z\`0?o_QdÕp+b
noZ\_Q`2b76�`
?odVcRc)G
dÕZ3/fZ�`EC�h

-	.�dV_Q^%CS.2_Q^Wn¤n�.�ca6\b
[!n�n�9°__/fc)2jb7/fcR[IT<b
nonocR`2noZ\_Q`b.2b
[�qQcRcR`c/(dÕb79°`�no_@9gb
d�/([
n�.2c§b
`�b765AF[!Z\[I_@? /fZ\[+2jdVcRnoc$aW^Wq@6\Z52PCF_Q_@/f[+T09;.2Z32J.ªb
d�cd2J.2b
dÕb72jnocRdÕZ3K
c)/ q@A0n�.�ce?ocRb7>
no^WdVc­n�.2b
n�[
^%2J2jcR[![+?o^%6,aWdV_@4FZ\[!Z\_Q` dVc8=�^WZ\dVc�[§bf2jcRdÕnob
Z�` b
p+_Q^W`2n�_@?Kp+_Q`2c8A�no_�qQc
dwb
Z\[!c8/+_Qd�b p+Z\`�Z�p+^Wp4`�^Wp+qQcRd _@?OaWb
dÕnoZ52jZ\aWb
`�no[Bh<g c)2jcR`�n2dVc�[!cRb
d12J.¬_Q`¬n�.�Z�[¤[!^Wq@>
D#c82jn,[+.2_@9°[In�.�b
nh?odVcRc)G
dÕZ3/fZ�`ECf2jcRb
[!cR[Ino_+qQc¨n�.�ci/f_Qp+Z\`2b
`�n�[
nodwb
noc8C<AUT�qQ^Wn,dwb
n�.�cRd
n�.2b
n /fZ�[I2jdVcRnoc¨aW^Wq@6\Z32iCF_Q_@/bC�b
p+c�[ b
dVc;2J.2b
dÕb72jnocRdÕZ3K
c)/ q@A p+^%6�noZ\a%6\c°c)=F^WZ36�Z\qQdÕZ\b7T
9M.�cRdVc c)?ON%2jZ\cR`2n(aWdV_@4FZ\[!Z\_Q`+Z�[�_Q`�c _@?�n�.�c aW_Q[![!Z\q@6\c _Q^Wn�2j_Qp+cR[jX�[!c�c cFh�C�h�LWb763?odVc)A
b
`0/kg _Q[!cR`�n�.2b763TlZI[7m7n7o'pfb7C�`�_@6\Z(b
`E/kqfZ�aWp+b
`ETrZI[7m7[7o0sP/fp+b
noZfb
`0/kLWc�dwdtASTlZI[7[<ZIo
u�b
dtv b
`E/Yu b
non�.2c)9°[+TRi
r
r
r7\wh

w `+n�.�Z�[x2j_Q`�noc)v"n(Z\n(Z\[�Z\p+aW_QdÕnob
`2n(no_;/fZ�[
noZ�`ECF^WZ�[I.­qQcRn�9°cRcR`¬n�9g_°n�AFaWcR[®_@?R/fZ\[+>
2jdVcRnoc�aW^Wq@6�Z32BCF_Q_@/yC�b
p+c�[#zfn�.�c|{�}J~l���������l����}J~e�<�J�j�®b
`0/�n�.�cj���<����{������<����}J~;�<�J�j�|h �
� .2Z36\c�2j_Q`2nodÕZ\qQ^WnoZ\_Q`2[(b
dVc�6\_Q[!nHZ�`�n�.2cHNWdÕ[!nHn�AFaWc)TÌZ3? n�.�cTaW^Wq@6\Z32hCF_Q_@/�Z\[�`�_QnHb72J2j_Qp�>
a%6�Z\[+.�c)/	TWn�.2c)A0b
dVc¨d�c)?o^W`0/fc)/ Z\`ªn�.2cd6\b
nonocRd�T(n�.�cRdVcRq@A+c86�Z\p+Z\`2b
noZ\`EC_9;.2b
n 4Fb
`k/(c
��dÕb7CFn'���,�J����X�ZI[7m
l7\�b
`E/�LWb763?odVc)A°b
`0/�g _Q[!cR`�n�.2b76	X�ZI[7m7n7\R2jb7636�n�.�ce^ ?oc�b
d�Z\`E2jcR`2noZ34FcS`
b7/R4FcRdÕ[!c865A¨Z\`�nocRdt?ocRdÕZ�`EC;9gZ\n�.­[
^%2J2jcR[![+?o^%6S2j_Qp+a%6\cRnoZ\_Q`´_@?fn�.2c£aWdV_8D�c)2jnwh�e°c)4FcRdÕn�.2c8>
6�c�[![+TRc)?ON%2jZ\cR`2n�aWdV_@4FZ�[
Z�_Q`°Z\[�b)aW_Q[![!Z\q@6\cK_Q^Wn�2j_Qp+cx?o_Qd<qQ_Qn�.¨n�AFaWcR[,_@?<C�b
p+c�[Bh

p	A�[!^Wp+p+b
dÕZ5K
Z\`EC�n�.2c¨dVcR[
^%6�no[j?odV_Qp n�.2c;6\Z\nocRdÕb
no^WdVc)T�Z\n�Z\[$aW_Q[![
Z�q@6\c°no_ Z5/fcR`E>
noZ5?�A�n�.2dVcRc�[
cRno[,_@?2aWdV_Qq@6\cRp+[H9;.2Z32J.;/fcR[!cRdt4Fc�aWb
dÕnoZ52j^%6\b
d,nodVc�b
nop+cR`2n�z8LWb763?odVc)A�b
`0/
g _Q[!cR`�n�.2b76EX�ZI[7m7n7\2cRp+a%.�b
[!Z3K
c�n�.2c®aWb
dÕnoZ32jZ\aWb
noZ\_Q`¨Z�[
[!^Wc®b
`0/¬aW_QZ\`2nQ_Q^WnQn�.2b
nFn�.�cRdVc
Z�[�bMaWdV_Qq@6\cRp�2j_Q`E2jcRdÕ`2Z\`0CM/fcRp+b
`0/0dVc84�c86�b
noZ\_Q`<hE-	.2cB6\b
nonocRd�b
dÕZ�[
cR[®cR[!aWc82jZ�b76363A°Z\`
n�.2c¨Z\`02j_Qp+a%6\cRnoc¨Z\`0?o_QdÕp+b
noZ\_Q` [!cRnonoZ\`0C0^W`E/(c�d�63AFZ\`0C0n�.2c¨b
`�b763A�[
Z�[M_@?�n�.2Z\[MaWb
aWcRdÕh
qfb
[!n�T7/f^Wc�no_�n�.�cKp+^%6�noZ\a%6\Z32jZ\n�A§_@?�c8=�^WZ36\Z\qQdÕZ�b7T"n�.2c�dVc�Z\[Tb�aWdV_Qq@6\cRp _@?�c)=F^WZ36\Z�qQdÕZ\^Wp
[!c)6\c)2jnoZ\_Q`,h m _@T�/f_¨b7CFcR`2no[TdVcRb76363A�2j_Q_Qd1/fZ\`2b
nocIn�.�cRp+[!c)634FcR[Tb
`0/�2j_Q_QaWcRdÕb
noc)no_°_Qq@>
nob
Z�`¬c)?�N%2jZ\cR`�nW_Q^Wn�2j_Qp+cR[+TBb
`0/0Z3?f[!_@T�.2_@9y��s�2j_Qp+p+_Q`´b
d�C�^Wp+c�`2nOqQdV_Q^%CS.�n'?o_Qd1>
9°b
d1/§Z\`Mn�.2Z\[R2j_Q`2noc)v"n�Z\[(n�.2b
n�6\cRb
dÕ`2Z\`0CIaWd�_@2jcR[![!cR[%��?o_QdOZ\`2[!nob
`E2jc)TÌb
[�p+_@/fc)6\c)/$q@A
c84�_@6\^WnoZ\_Q`2b
dtAjCFb
p+c®n�.2c�_Qd�AF��2jb
`�[!cRdt4Fc¤b
[<bKp+cRb
`�[r?o_Qdfc)=F^WZ56\Z\qQdÕZ\^Wp [
c)6\c)2jnoZ\_Q`
b
`0/i9gZ3636BqQcTb�2jcR`2nodÕb76Rb
[!aWc82jnH_@?H_Q^Wd09g_QdÕ]eX�[!cRc u b
dwZ\p+_Q`ET�ZI[7[
l7o��(c8C�b7>�g c)/f_Q`E/(_@T
ZI[7[
k7o m b
p+^Wc)6\[!_Q`0T<ZI[7[< Io�¡F^%/(c�`2qQcRd1C�b
`0/�q(c84�Z\`�c)TSZI[7[7m7\wh ¢
£ ë çCÛÌï¥¤
ÔoÐ@ÖzÓ�¤
ÔéÓÕÖCÓÕÏ�×�Ú}×�ÐÒÛÌÏ�Û|á�×�è�ÓK×�è�ÓÕÛ|Ô�¦ ÛÌá'¤
à
ì�ä@ÐÒç�í|Û|ÛÌñBÖ<çCÚ}ÏKìHÓ�áßÛÌà
Ï�ñ¨ÐÒÏP§2ÛÌÔoÏ�ÓÕÖ,ÚwÏ�ñ

¨ Ú}Ï�ñBäÒÓÕÔ,©ßö�ª�ª}ù�«�¬­ ë�ñBïKÚ}×�Ð|ÚwÏ�ñ�ô
ÓÕÔoÔ�¦h©ßö�ª®ªwö�«
æTÓÕÔéÓ�×�è�Ó	¯
ÔoÖz×�×�Û,à
ÖzÓO×�è�ÐÒÖF×�ÓÕÔoïKÐ@Ï�ÛÌäÒÛÌí�¦1¬° ë�ä@ÔéÓÕÚ}ñ#¦r±Bä@ÐÒÖzÖ ÚwÏ�ñx²�Ú}ä@Óéì�à
á�á8©ßö�ª®³�´8«
Ú}Ôéí|à
Ó2×�è�Úw×RÐÒÏ�Úfñ#¦�Ï�Ú}ïKÐ@ç�çCÛÌÏ�×�Ótµ!×�Ú}Ï�Ú}í|ÓÕÏ�×�è�ÚwÖ�×�è�ÓWÛU¤7¶
¤
Û|Ôo×�à
Ï�Ð@×·¦¤×�Û�ä@ÓwÚwÔoÏ®×�è�Ó�ÔéÓÕÖ�¤
ÛÌÏ�ÖzÓWÛ|áBÛÌ×�è�ÓwÔS¤
ä@Ú®¦|ÓÕÔoÖ�¬�ô
Ú}ä@áßÔéÓt¦�Ú}Ï�ñF¸QÛÌÖCÓÕÏ�×�è�Úwä8©ßö�ª®³�´�ê�¤7¬jö�ª}ö�«"ÖC×�Úw×�Ó

Z



u _QdVc [
aWc)2jZ3N%2JT n�.2Z\[�aWb
aWcRd c)v"a%6\_QdVcR[®n�.�cB=F^WcR[!noZ\_Q`a9;.�cRn�.2cRd qQ_Q^W`E/(c8/R63A¨dÕb7>
noZ�_Q`�b76,Z\`0/fZ34�Z3/f^Wb76\[+Th9;.2_�aW_Q[![!cR[![F6�Z\non�6\c´Z\`E?o_Qdwp+b
noZ\_Q`�_Q` n�.2cg[!nod�^%2jno^WdVc°_@?®n�.2c
c)2j_Q`2_Qp�AUT	6\cRb
dÕ`�qQcR[!n dVcR[!aW_Q`�[!cR[B9;.�cR`ªb
[!]Fc)/�no_f4�_@6\^W`�nob
dwZ363A_2j_Q`�nodwZ\qQ^Wnoc¨no_0b
/(Z\[+2jd�cRnoc)aW^Wq@6\Z32�CF_Q_@/Th � cIc)v"b
p+Z\`2c]2j_Q`2nodÕZ\qQ^WnoZ\_Q`´b
`E/ [
^WqQ[+2jdÕZ�aWnoZ\_Q`aC�b
p+c�[®Z\`
n�.2c aWdVcR[
cR`02jc _@?(Z\`02j_Qp+a%6\cRnocMZ\`0?o_QdÕp+b
noZ\_Q`0T:X�b7\:9°Z\n�.2Z\`+b�[!nob
noZ32¥?odÕb
p+c)9°_Qdw]STlX�q@\
q@A§c)v"nocR`0/fZ\`0C$n�.2cKb
`2b763AF[!Z\[�9°Z\n�.°n�.2c�p�A�_QaWZ32TqQcR[!n2d�cR[!aW_Q`2[
cx/RAF`�b
p+Z52j[�_@?ObId�c)>
aWcRb
noc)/+_Q`2c8G
[+.2_Qn'CFb
p+c]?o_Qd�n�.2cI[
aWc)2jZ\b76E2jb
[!c _@?f^W`�Z5?o_QdÕp4qQc).�b74�Z\_Qd�TQb
`E/WX�2J\(q@A
aWdV_@4FZ5/fZ\`0Cg`2^Wp+c�dwZ32jb76�[!Z\p+^%6�b
noZ\_Q`�[x?o_QdTn�.�cB2jb
[!c _@?	.2cRnoc�dV_@CFcR`2cR_Q^W[ b72jnoZ\_Q`2[
h0wz`
n�.2cd6\b
nonocRd�T(n�.2cd/fc)2jZ\[!Z\_Q`ªaWdV_@2jc�[![ _@?Tb7CFcR`�no[IZ\[j/(c�[+2jdÕZ�qQc8/ q@A�b
`k¹R4F_@6\^WnoZ\_Q`2b
dtA
sP63CF_QdÕZ\n�.2pºX�¹	sj\�T	9;.2Z32J. qQc)6\_Q`EC�[Mno_�n�.2cMC�c�`2cRdÕb76r2J6\b
[![$_@?®b7/fb
aWnoZ54Fca6�c�b
dw`�Z\`0C
b765CF_QdÕZ\n�.2p+[£b
`0/�[!cRdt4FcR[Kb
[)b¨p+c�b
`2[�no_­[!Z\p+^%6\b
noc�n�.2c�c)4F_@6\^WnoZ\_Q`2b
dtAYCFb
p+c)oW[!cRc
g�Z\c)2J.�p+b
`2`yX�i
r
r<ZI�JT�{�\wh

»Ma¨no_�`�_@9 n�.2cRdVc�b
d�c�_Q`063A|?oc89 b
aWaWdV_Qb72J.�cR[h/fcRb76\Z\`0CP9gZ\n�.fX�n�.�dVcR[+.�_@63/R\QaW^Wq@>
6�Z32PCF_Q_@/([£Z\`�Z�`E2j_Qp+a%6\cRnoc§Z\`0?o_QdÕp+b
noZ\_Q`�[!cRnonoZ\`0CF[Bh�egZ\n�K
b
`�b
`E/¼g _Qp+b
`2_cX�ZI[7[
r7\
b
[![!^Wp+c�b
` ^W`E2jcRdÕnob
Z\`y2j_Q[!n([!nod�^%2jno^WdVc�b
`0/½NW`0/ªn�.�b
n�n�.2cMe°b
[+.EG
c)=F^WZ56\Z\qQdÕZ\bM6\_Q[!c
n�.2cRZ\d c)?ON%2jZ�c�`02JA aWdV_QaWcRdÕn�Aª[!^%2J.�n�.2b
nx?od�cRc)G
dÕZ3/(Z\`EC�[!nodÕb
noc)CFZ�c�[$dVc�b
aWaWcRb
dÕhYu b
d�v
b
`0/�u�b
non�.�c)9°[]X�i
r
r
r7\<b
[x9°c)636�b
[x¾IdÕb7/f[!nocRZ\`kX�ZI[7[
i7TlZI[7[7n7\�b
`E/y�fc)CFb7>�g c)/f_Q`0/f_
X�ZI[7[7¿7\OcRp+a%6\_@A�p+_@/(c86�[h9°Z\n�.dÀ	�JÁ7�������J~e�����J��~S��~)�<T�9;.�cRdVc�cRb72J.¨b7CFcR`�n<.�b
[ [!nob
noZ\[!noZ3>
2jb76
Z\`0?o_QdÕp+b
noZ\_Q`M_Q`�aWd�c)?ocRdVcR`E2jcR[W_Qd'/f_Q`2b
noZ\_Q`�[(_@?�_Qn�.2cRdÕ[%9;.2Z32J.Mb
dVc�aWcRdÕZ\_@/(Z32jb76363A
^Wa%/(b
noc8/¤h	-	.2cMdVcR[!^%6\no[�b
dVcMb
p+qQZ3CF^W_Q^W[+TFZ\` n�.�b
n�n�.�c)AMNW`0/½pfb7AFcR[!Z\b
`+c)=F^WZ36\Z\qQdwZ\b
9gZ\n�.¨b
`E/Y9°Z�n�.�_Q^WnE2j_Qp+a%6\cRnoZ\_Q`¨_@?�n�.2c�aW^Wq@6\Z32®aWdV_8D�c)2jnwh Â

Ã ^Wd<b
aWaWd�_Qb72J.gZ\[H2J6\_Q[!c)63A�dVc86�b
noc8/´no_Pu�c�`2c)K
cR[h���#�J���#X�i
r
r<ZI\WqQ^Wn0/fZ3?�?ocRdÕ[ ?odV_Qp
n�.2cRZ\dP9g_QdÕ] no_�b
nÄ6\cRb
[!nKn�9°_�p+bID�_Qd�b
[!aWc)2jno[#z]¡FZ\dw[
n�T�_Q^Wd�p+_@/fc)6�Z�[¨c�p+qQc)/	/(c8/
Z�`+b�[!nob
`E/(b
d�/�noc)v"noqQ_Q_Q];/fc)2jZ\[!Z\_Q`­aWdV_Qq@6\cRp4_@?�b7CFcR`�no[�9;.2_°[!a%6\Z\n�n�.�cRZ\dTc�`0/f_@9;>
p+cR`�no[<qQcRn�9°cRcR`P2j_Q`2[
^Wp+aWnoZ�_Q`$_@?Qb£aWdÕZ34Fb
noc�CF_Q_@/°b
`0/°b�2j_Q`�nodÕZ�qQ^WnoZ\_Q`$no_ b£aW^Wq@>
6�Z32�n�.�dVcR[+.�_@65/aCF_Q_@/RT79;.�cRdVc�Z�`E/fZ54FZ3/f^Wb76�^WnoZ36\Z\n�A§Z\[¤_@?On�.�c�=F^Wb
[!Z36\Z\`2cRb
d ?o_QdÕp�h m c)2J>
_Q`0/	T�9°c�cRp+a%6\_@A p�AF_QaWZ52�qQcR[!nHd�cR[!aW_Q`2[
cH6\cRb
dÕ`�Z�`ECMZ�`�_Qd1/fcRdOno_F/(c�dwZ34Fc¤d�cR[!^%6\no[�d�c)>
C�b
d�/(Z\`EC�6\_Q`0CSG
d�^W`f/	A�`�b
p+Z32j[£b
`E/©[!no_@2J.�b
[!noZ32)[!nob
qQZ36\Z\n�A­_@?�c8=�^WZ36\Z\qQdÕZ�b7T09M.�cRdVcRb
[
u�c�`2c)K
cR[h�����J����X�i
r
r<ZI\%/fZ\[+2j^W[![h/	AF`2b
p+Z32j[H?o_Qd<b)[
Z�`ECS6�c8G
_Qq8D#c82jn�b
^%2jnoZ\_Q`,h

Ã ^Wd�n�.2cR_Qd�cRnoZ32jb76�dVc�[!^%6\no[¤b
[x9°c)636�b
[�_Q^Wn�2j_Qp+c�[�?odV_Qp4n�.2c)[!Z\p+^%6�b
noZ\_Q`+_@?%.�cRn�>
cRdV_@CFcR`�cR_Q^W[OqQc).�b74FZ�_QdW[I.2_@9 bÅCFcR`2cRdÕb76�[!^WaWcRdÕZ\_QdwZ\n�A£_@?H[!^WqQ[+2jdÕZ\aWnoZ\_Q`]CFb
p+cR[f_@4�c�d
2j_Q`2nodÕZ\qQ^WnoZ�_Q`dCFb
p+cR[ dVc8C�b
d�/(Z\`EC�n�.2cKaW_Q[![
Z�qQZ36\Z\n�A�_@?�b
nonob
Z\`2Z\`0C¨n�.�c�c)?�N%2jZ\cR`�n2c)=F^WZ3>
6�Z\qQdÕZ\^Wp�T	9M.�cRdVc�n�.2c$aW^Wq@6�Z32MaWdV_8D�c)2jn<Z\[�2j_Qp+a%6�c�noc)/ThxÆ�cRn�T<9gc$b76\[!_�/fcRp+_Q`2[!nodÕb
noc
?o_Qd®qQ_Qn�.0n�A�aWc�[�_@?lCFb
p+cR[£n�.�b
n<n�.2cMn�.�dVcR[+.�_@65/�aW^Wq@6\Z52]CF_Q_@/�Z�[�6\cR[![Ä6\Z�]Fc)63A+no_¬qQc
ÐÒÏK×�è�ÓwÐ@Ô2çCÛÌÏ�ç�ä@à
ñBÐÒÏ�í®ÔéÓÕïKÚ}Ôoå|Özü,Ç
È"ÿ#ý������éÿS�ÊÉlË��wÿ � ��þ
Ë��
ÌwþÍ� ý��
Ë Î¥�ÊÉfÿ�Ï����@þ
�
Ð����
��ÑÌþ ÿ��������
��ÒÄ���<��� � ÿJÉ1��� � �ÊÉ
ý��������®�
����Ë��
����Ñ��
�SÌ�����Ð���Ð�þ ÎÄ�}ÿ���ÎÄ� � Ì�����Ë�����ËÔÓ�Ì®�������
Ð�þ ÎÄ�|ÿéýoÿ���������Î8Õ�É1���SË��wÿ<��Ë�Ë����
� � ÿ���Ë#�ÊÉl�%Öl�����,ÿ�Ï���� þ
�ÍÐ�����
� � Ç�¬¥§2ÚwÑ|Ú}ä@ÐÒÓÕÔéÓH©�×wø}øwø®«�ÖCÛÌä@Ñ�ÓÕÖ<×�è�Ó¤çCÛÌÛ|Ô#ñ"Ð@Ï�Úw×�Ð@ÛÌÏ]¤
ÔéÛVìHä@ÓÕï ìÔ¦IÚwä@äÒÛÌæ�ÐÒÏ�íIáßÛÌÔ�çCÛ|ïKïKà
Ï�Ð@ç�Úw×�Ð@ÛÌÏ
Ú}Ï�ñ�ç�ÛÌÔoÔéÓÕäÒÚw×�ÓÕñ¤Öz×�ÔoÚw×�ÓÕí�Ð@ÓÕÖ�¬Ø�Ù Û|ñBÓÕä@Ö�ÛÌá@±BÚ®¦|ÓÕÖCÐ@ÚwÏIäÒÓÕÚwÔoÏ�Ð@Ï�í�Ú}Ô#Ó�ÛÌáß×�ÓÕÏIçCÔoÐÒ×�ÐÒçCÐÒõwÓÕñ$áßÛÌÔW×�è�ÓTÚwÖCÖzà
ïÄ¤
×�Ð@Û|Ï�Ö�×�è�Ót¦)Ð@ï¥¤
ÛÌÖzÓ,ÛÌÏ
ÐÒÏ�ñ"Ð@Ñ|ÐÒñBà
Úwä�Ð@Ï�áßÛÌÔoïKÚ}×�ÐÒÛÌÏ�¤
Ô#Û|çCÓÕÖCÖzÐÒÏ�í,ç�Ú�¤
Ú}çCÐÒ×�ÐÒÓÕÖ�¬�î£Ó(ñBÔéÛU¤®×�è�Ó(Ú}ÖzÖCà
ïÄ¤
×�Ð@ÛÌÏ¤ÛÌá
ç�ÛÌïKïKÛÌÏ®å�Ï�ÛÌæTäÍ¶
ÓwñBí|ÓÕêw×�è�Úw×�Ð@ÖCêwÓÕÑ�ÓÕÔ�¦r¤
ä@Ú®¦|ÓÕÔ�Ð@Ï�ÐÒÖzÛÌäÒÚw×�Ð@Û|Ï è�Ú}ÖQáßà
ä@äjå�Ï�ÛÌæTä@ÓÕñ"í|Ó2ÛÌá�×�è�ÓWÔéÓÕä@ÓÕÑ�ÚwÏ�×|ñBÚ}×�ÚfÚwÏ�ñ�çCÚ}Ï�ç�ÛÌÖz×·¶
äÒÓÕÖzÖCäÍ¦�¯
í|à
ÔéÓ(Û|à
×"ÚwäÒä
ÓtÚ|à
ÐÒä@Ð ì�ÔoÐ@Ú®¬�ÝßÏ�Öz×�ÓÕÚ}ñBê|ÛÌà
Ô2ÚwÏ�Úwä�¦|ÖCÐ@ÖOÔéÓÕä@ÐÒÓÕÖ�ÛÌÏ�×�è�Ó,ÚwÖCÖzà
ïÄ¤
×�ÐÒÛÌÏKÛÌá�Ð��������wÿ��}þ Î
����Ë��
������þ!Ú}í|ÓÕÏ�×�ÖFæ�è�Û,ÚwÔéÓOÐ@Ï�Ñ|Û|ä@Ñ|Ówñ�Ð@Ï�Ú}Ï�Ú}ñBÚ�¤
×�Ð@Ñ�ÓWä@ÓÕÚ}ÔoÏ�ÐÒÏ�íh¤
ÔéÛÌç�ÓÕÖCÖ�¬

i



b72J2j_Qp+a%6�Z\[+.�c)/ªn�.�dV_Q^%CS.2_Q^WnWn�.2cj6\cRb
dÕ`2Z\`EC­aWdV_@2jcR[![ITQZ5?l9°c$Z\`2nod�_@/(^%2jc [
_Q^Wd12jcR[K_@?
dwb
`E/f_Qp+`2cR[![¤[!^%2J.+b
[Kp+Z�[
nob
]�c�[�Z�`+[
nodwb
noc8C<A;?o_QdÕp+b
noZ\_Q`+Z\`2no_°n�.2c]CFb
p+cFhlw `­n�.�Z\[
2jb
[!c)T'2J.�b
`02jcR[ b
dVc�`2_Qnob
q@63A0qQZ�b
[
c)/ no_@9gb
d�/([£n�.2c$Z�`�c)?�N%2jZ\cR`�n,`2_Q`EG72j_Q`2nodÕZ\qQ^WnoZ�_Q`
c)=F^WZ56\Z\qQdÕZ\^Wp�h

w ` n�.2Z\[(dVcR[!aWc)2jn�Tj_Q^Wd�dVcR[!^%6\no[W[!^WaWaW_QdÕn7NW`E/(Z\`EC�[	?odV_QpÛ6\b
qQ_Qdwb
no_QdtAIc8v�aWcRdÕZ\p+cR`�no[
_Q`MaW^Wq@6\Z52:C�_Q_@/$aWdV_@4FZ\[!Z\_Q`,h ÜÄwz[
b
b72r�����J���UX�ZI[7m7[7\Fb
`0/eV®b7/f[!q@A)b
`0/du b7AF`2cR[ÅX�ZI[7[7[7\
NW`0/gn�.2b
n�aWdV_@4FZ\[!Z\_Q`¨Z�[ cR`E2j_Q^WdÕb7C�c8/¬Z\`¨[!^WqQ[+2jdÕZ\aWnoZ\_Q`eCFb
p+cR[ Ý7����Þ7ßJÞ7Ý7���h2j_Q`2nodÕZ\qQ^%>
noZ\_Q`eCFb
p+cR[+T5à'9°Z\n�.§n�.2c�Z\p+aWb72jn�_@?�n�.�c®p+_Q`2c)ASG
qQb72j]|C�^Wb
dÕb
`�nocRc®Z\`02jdVc�b
[!Z\`0Ci9°Z\n�.
n�.2c°n�.2dVc�[+.2_@63/c6�c84�c86�he-	.2b
n�[!^%2J2jcR[
[+?o^%6�aWdV_@4FZ\[!Z\_Q` _@?Tn�.�c°aW^Wq@6�Z32eCF_Q_@/�Z\[�`�c)CS>
b
noZ54Fc)63A0dVc)6\b
noc)/�no_´n�.2c�n�.�dVcR[+.�_@63/_6\c)4Fc)63TOZ\[I[!^WaWaW_QdÕnoc)/©q@A+d�cR[!^%6\no[£_@? m ^%6\cRZ\p+b
`
b
`0/Wg b
aW_QaW_QdÕn�X�ZI[7[
i7\wh�wz[
b
b72i���l�J���RX�ZI[7m7[7\�b76\[!_©[!c�cgc84�Z3/fcR`E2jcM?o_Qdd^ 2J.2cRb
a dÕZ3/	>
Z�`ECl` TR9;.�Z52J.k/fcR[I2jdwZ\qQcR[)bg[
Z�no^Wb
noZ\_Q`_9;.�cRdVc§b7CFcR`�no[B.2b74Fc°n�.2c§Z\`E2jcR`2noZ34FcR[ no_0_Qq@>
nob
Z�`´c)=F^WZ56\Z\qQdÕZ\^Wp _Q^Wn�2j_Qp+cR[Å9°Z�n�.´b
`­^W`2c)=F^Wb76</fZ�[
nodwZ\qQ^WnoZ\_Q`´_@?%2j_Q`�nodÕZ�qQ^WnoZ\_Q`�[Bh
á
u _QdVcR_@4FcRd�T�n�.2c8APNW`E/°n�.2b
nSK
cRdV_j2j_Q`2nodÕZ\qQ^WnoZ\_Q`2[<_@2J2j^WdR?ob
d(p+_QdVc�_@?onocR`�Z\`§n�.�c�2j_Q`0>
nodwZ\qQ^WnoZ\_Q`MC�b
p+cF9M.�cR`M2j_Qp+aWb
dVc)/0no_e?odVcRc8G
dwZ3/fZ\`0C¨[!nodÕb
noc)CFZ\cR[�Z\`´n�.2c�2j_Q`2noZ\`2^W_Q^W[
aW^Wq@6�Z32PCF_Q_@/k2jb
[!c)TWqQ^Wn,n�.2c8A+_QqQ[!cRdt4Fc§b;C�c�`2cRdÕb76	/fc)2jb7A0_@?h2j_Q`2nodÕZ\qQ^WnoZ�_Q`�[I_@4FcRd
noZ�p+cgZ\` b7656 _@?Tn�.2c;2j_Q`2[!Z3/fcRdVc8/ n�AFaWcR[ _@?�CFb
p+cR[
h;pfb7CF`2_@6\Z<b
`E/Wub2J��c�c½X�ZI[7[<ZI\
nocR[!nQ[!^WqQ[+2jdÕZ\aWnoZ\_Q`dCFb
p+cR[Bh8-	.2c)AP?o_@2j^W[ _Q`¨e°b
[+.0G
dVc8NW`2cRp+cR`�no[+TRn�.�c�c)?�N%2jZ\cR`E2JA§_@?
_Q^Wn�2j_Qp+cR[(b
`0/MCFdV_Q^Wa§[!Z3K
c�c)?O?oc)2jno[<b
`E/MNW`E/°n�.2c®Z\p+aWb72jnF_@?Qn�.2c�6\b
nonocRdf`�c)CS6�Z3CFZ\q@6\cFh

Ã ^WdOb
`2b763AF[!Z\[R9gZ3636
aWdV_@2jcRc8/$b
[	?o_@636\_@9g[
h�-	.2c b
`2b763AF[!Z\[�_@?"[!c)2jnoZ\_Q` iTZ�[R/fc)4F_Qnoc)/
no_)n�.�c n�.2cR_QdVc�noZ52jb76�b
`2b763AF[!Z\[Bh � c aWdVcR[
cR`2n"n�.2c CFcR`2c�dwb76�b
[![!^Wp+aWnoZ\_Q`2[W_@? n�.�c p+_@/(c86
b
`0/_/fZ\[+2j^W[![K[!nob
noZ32)b
[¥9°c)636Ob
[�p�A�_QaWZ32£qQcR[!n�d�cR[!aW_Q`2[
cIc)=F^WZ36�Z\qQdÕZ\bd?o_Qd®qQ_Qn�.0T�n�.2c
2j_Q`2nodÕZ\qQ^WnoZ�_Q` b
`E/ n�.2c°[!^WqQ[+2jdÕZ\aWnoZ\_Q`kCFb
p+cFh m c)2jnoZ\_Q`�l­b
`2b763ASK
cR[�n�.2cM6�c�b
dw`�Z\`0C
/RAF`�b
p+Z52j[ITR/fcR[I2jdwZ\qQcR[)n�.2c¨qQb
[!Z32j[M_@? n�.2c¨p+_@/fc)6(_@?H¹	sjG76\cRb
dÕ`2Z\`0CSTfb
`0/¼/fcRdÕZ54FcR[
C�c�`2cRdÕb762d�cR[!^%6\no[Ä?o_Qd®n�.2cMZ\`2nocRdÕnocRp+aW_QdÕb76�aWcRdt?o_Qdwp+b
`E2jcM_@?�[!nodÕb
noc)CFZ\cR[Bhlw `0[!c)2jnoZ\_Q`
n7T�9°cÄ/fZ\[+2j^W[![,n�.2cK[!Z\p+^%6\b
noZ\_Q`2[Bh m c)2jnoZ\_Q`d¿B2j_Q`02J6\^%/fcR[Bh

â%!I*�ãHä8�JåPâ'!#",ã%*Jæ�*J",�ç",è�ä�é½*+æ®()!#å8�+å|â'& ê ë�*�(Pì½"%"%$M& ��$ å8!¥��� (S",íWî ëJå8�+å
��� è#",!+íïä8��*J",�

ð7ñ�ò ó ôRõ�öø÷<ù	õ7ú
� cd2j_Q`2[
Z5/fcRdKbgp+_@/fc)6�_@? 4F_@6\^W`2nob
dtA½2j_Q`�nodwZ\qQ^WnoZ\_Q`ªno_0bM/(Z\[+2jd�cRnoc¨aW^Wq@6\Z52PCF_Q_@/
^W`0/fcRdKZ\`02j_Qp+a%6\cRnoc¨Z\`0?o_QdÕp+b
noZ\_Q`k9°Z�n�.

n û 2
2j_Q`2[!^Wp+c�dw[ITW_Q`2c¨aWdÕZ34�b
nocdCF_Q_@/

xb
`0/­_Q`�c�aW^Wd�c�aW^Wq@6\Z32�CF_Q_@/
G
h)¹fb72J.a2j_Q`�[!^Wp+cRd

i
Z\[Tc�`0/f_@9°c)/a9°Z\n�.°c)v"_@C�c�`2_Q^W[

9gc�b76�n�.
wi
T	9M.�Z32J.k.2cd/fZ34�Z3/fcR[ qQcRn�9°cRc�`©aWdÕZ34�b
noc;2j_Q`�[!^Wp+aWnoZ\_Q`

xi
T(b
`0/�b�2j_Q`E>

ü�ý ÛÌÔ�Ú}Ï�Ótµ!ç�ÓÕä@äÒÓÕÏ�×�ÖCà
ÔoÑ|Ót¦<ÛÌÏÅ¤
à
ì�ä@ÐÒç�í|Û|ÛÌñBÖ Ótµ+¤
ÓÕÔoÐ@ï�ÓÕÏ�×�ÖCêÕÖzÓÕÓ'þBÓwñ#¦|Ú}Ô#ñÅ©ßö�ª®ª�ÿ�«�¬��� ÚwæTÓÕÖWÿ�Ë��Cþ
�8©ßö�ª®³wù�«@¤
ÔéÓÕÖCÓÕÏ�×"ç�ÛÌÏ�×�ÔoÚ}ñBÐ@ç�×�Ð@Ï�íKÔéÓÕÖzà
äÒ×�ÖCê|æTè�ÐÒçCè)çCÚ}Ï£ï�ÚwÐ@Ï�äÍ¦�ìHÓ,ÚwÖzç�ÔoÐ ìHÓÕñI×�Û�×�è�Ó
áßÚ}çC×�×�è�Ú}×H×�è�Ót¦�ÚwÏ�Úwä�¦|õ}ÓÕñIÛÌÏ�Óoû�Özè�ÛÌ×�í|Úwï�ÓÕÖOæ�Ð@×�è�ÛÌà
×HÔ#Ó�¤
ÓÕ×�Ð@×�Ð@ÛÌÏ�ê|æTè�ÐÒçCè£Ð@ÖOÛÌáHÖzÓÕç�ÛÌÏ�ñBÚwÔ�¦¤Ð@Ï�×�ÓÕÔéÓÕÖz×
áßÛ|ÔBà
ÖzêÕÖCÐ@Ï�çCÓ2æ�Ó2ÚwÔéÓ0¤
ÔoÐ@ïKÚ}ÔoÐ@ä�¦(ç�ÛÌÏ�ç�ÓÕÔoÏ�ÓÕñ¤Úoì�ÛÌà
×�ä@ÓÕÚ}ÔoÏ�ÐÒÏ�í<Ú}Ï�ñ®×�è�Ó2ÓÕÑ�ÛÌä@à
×�Ð@Û|Ï ÛÌáÌÖC×�ÔoÚ}×�ÓÕí|ÐÒÓÕÖ�Û|Ñ|ÓÕÔ
×�ÐÒïKÓ��Ù Û|Ô#Ó�Ö�¤
ÓÕç�ÐÍ¯
ç�ü�� Ýßá�ÛÌÏ�Ó�� Ö ÛÌæ�Ï�çCÛÌÏ�×�ÔoÐ ì�à
×�ÐÒÛÌÏ Ð@Ö ÐÒÏ�ñBÐÒÖ�¤
ÓÕÏ�ÖzÚ ì�ä@Ówê�×�è�ÓÕÏfì�ÓÕ×�×�ÓÕÔ"ÖC×�Ú®¦<ÛÌÏ ×�è�ÓOç�è�ÓwÚ�¤
ÖCÐ@ñBÓ��
¬

l



nodwZ\qQ^WnoZ\_Q`­no_°n�.2c aW^Wq@6\Z32FCF_Q_@/
bi
TQ[
^%2J.­n�.2b
nfn�.2c qQ^%/	CFcRn%2j_Q`�[!nodÕb
Z�`�n

wi � xi
	

biZ�[�[!b
noZ\[+NWc)/Thf¡F_Qd [!Z\p+a%6\Z32jZ\n�A�T�b7636TaWdÕZ32jcR[§b
`E/�p+b
d1CFZ�`�b76�2j_Q[!no[$b
dVc­`�_Qdwp+b76\Z3K
c)/
no_´^W`2Z\n�A�hh-R.�c$^WnoZ36\Z\n�AY?o^W`02jnoZ\_Q`0_@?<b7CFcR`�n

i
Z\`�CFcR`2cRdÕb76OZ\[�b
[![!^Wp+c)/�no_´qQc�_@?<n�.2c

=�^Wb
[
Z5G76\Z\`2c�b
dh?o_Qdwp
U 
 xi � G � � xi

	 βi lnG � X�ZI\
9M.�Z32J.gb7636\_@9°[T^W[ no_�b
qQ[!nodÕb72jn0?odV_Qp Z\`02j_Qp+c�c)?�?oc)2jno[
h�
 -	.2c�Z\`0/fZ34FZ3/(^Wb76S4Fb76\^Wb
noZ\_Q`
_@?�n�.2cMaW^Wq@6\Z32BCF_Q_@/	T

βi � 0
T�Z\[�aWdwZ34Fb
noc�Z�`E?o_QdÕp+b
noZ�_Q`<h w `f9;.2b
nR?o_@636�_@9°[+T<9°c$d�c)>

?ocRd£no_
βi
b
[Mn�.2c¨nod�^Wcd4Fb76\^Wb
noZ\_Q` Z�`�_Qd�/(c�d£no_f/fZ\[!noZ\`0CF^WZ\[+.©Z\nH?odV_Qp n�.�c¨b72jno^Wb76563A

dVcRaW_QdÕnoc)/;4Fb76�^Wc
bi
h

-	.�c�_Qq8D�c)2jnoZ34Fc�_@?2b7CFcR`2n
i
`�_@9¶Z\[�no_|/fcRnocRdÕp+Z\`2cKn�.�c�qQc�[!n�G
dVcR[!aW_Q`�[!c�?o^W`E2jnoZ�_Q`

b �i TR9M.�Z36�cgnob
]FZ\`0C n�.2c°dVcRaW_QdÕno[ b � i
_@?T_Qn�.�cRd�b7C�c�`2no[ b
[jCFZ54FcR`<hi-H_0]FcRcRa n�.2Z\`EC�[

[!Z\p+a%6�c8TR9°cd9°Z3636<b
[![!^Wp+c§n�.�c
n
b7C�c�`2no[ _@? n�.2c§c82j_Q`2_Qp�A no_+qQcgZ3/fcR`�noZ52jb76l9°Z�n�.

dVcR[!aWc)2jnFno_�n�.2cRZ\d�aWdVc)?ocRdVc�`02jcR[ b
`0/¬cR`0/f_@9°p+cR`�no[+T�n�.�b
n�Z\[
βi � β

b
`E/
wi � w

h
-	.�cF/	AF`2b
p+Z32xCFb
p+c)Z\[¤p+_@/fc)6\c)/­b
[¤b [!Z\p+^%6�nob
`�cR_Q^W[�p+_@4�c8THdVcRaWc�b
noc)/´_Q`�c)G

[+.�_Qn@C�b
p+c8T)9;.2cRdVc8T�Z\`¨cRb72J.¨aWcRdÕZ\_@/	T�a%6\b7AFcRd
i
dVc82jcRZ34�c�[,b
`¨cR`0/f_@9°p+cR`2n

w 
 t � b
`E/2J.2_Q_Q[!cR[,b£dVcRaW_QdÕn
bi 
 t � ?odV_Qp n�.�c¥/fZ\[+2jdVc�noc�[!cRn�_@?0?ocRb
[!Z\q@6\c¥2j_Q`2nodÕZ\qQ^WnoZ�_Q`�[� ��� b1 � 0 � b2 � δ � b3 � 2δ ��������� bm � 
 m � 1� δ � β � � X�i7\

9M.�Z32J.©Z\[B/fc)NW`2c8/©_@4FcRd�b;NW`2Z\nociCFdÕZ3/Thx-	.�c�b72jnoZ\_Q`2[£b
dVc§c)=F^Wb76363A [
aWb72jc)/�Z\`©n�.2c
Z�`�nocRdt4Fb76��

0 � β � T2n�.2cj/fZ\[!nob
`02jcMqQcRn�9°cRc�`­n�9°_¬`�cRZ3C<.�qQ_QdÕZ�`EC´b72jnoZ\_Q`2[¥CFZ34�c�` q@A δ �
0
h�-	.�c¬`�^Wp+qQcRd _@?�/fZ3?�?ocRdVc�`2n�b72jnoZ\_Q`2[$Z�`�n�.2c¬[!cRnTZ�[

# 
 � � � m
h�p	Aªb
[
[!^Wp+Z\`0C

β
no_gqQcMn�.2c]6\b
d1CFcR[!nR2j_Q`2nodÕZ\qQ^WnoZ\_Q`0TS9°c Z�p+a%63A­n�.�b
n�b$dÕb
noZ�_Q`�b76OZ\`0/fZ34FZ5/f^Wb76O`�c)4FcRd

2j_Q`2nodÕZ\qQ^WnocR[(p+_QdVc¤no_£n�.2c¤aW^Wq@6\Z32hCF_Q_@/�n�.�b
`|.�cRdWp+b7v�Z\p+^Wp 9°Z3636�Z\`EC�`�cR[![�no_IaWb7A�h��
-	.�c)aW^Wq@6\Z32�CF_Q_@/­Z\[�b
[![!^Wp+c8/+no_§qQcB/fZ\[+2jdVcRnoc)TÔ9;.2Z32J.´p+cRb
`�[®Z\nfZ�[¤_Q`063A°aWdV_@>

4FZ3/fc)/	T�Z3?E2j_Q`�nodÕZ�qQ^WnoZ\_Q`�[<b
dVcx2j_@636\c)2jnoc)/°no_ b
`§b
p+_Q^W`2nF[!^%?ON%2jZ\cR`2n�63AP6�b
d�C�c�no_]2j_@4FcRd
bFCFZ34�c�`gn�.�dVcR[+.�_@63/a6\c)4Fc)6

T
h

G � ��� ��! 0
Z5? n

∑
i " 1

bi # T

n

∑
i " 1

bi
Z5? n

∑
i " 1

bi $ T

X�l7\

-R.�c$b7CFcR`�no[#`72j_Q`2nodÕZ\qQ^WnoZ�_Q`�[£b
d�c�dVc)CFb
d1/fc)/�no_´qQc$aWcRdt?oc)2jn�[
^WqQ[!noZ\no^WnocR[Bhrw ?<b7CSC�d�c)>
C�b
noc¥2j_Q`2nodÕZ\qQ^WnoZ\_Q`2[Tc)vÔ2jc�c)/´n�.�c)n�.2d�cR[+.2_@63/	TBn�.2cRd�c£Z\[¤`�_§dVcRqQb
noc8T�n�.�cRdVcRq@A§b
[
[!^Wp�>
Z�`EC�n�.�b
n�c)v�2jcR[![h2j_Q`�nodÕZ�qQ^WnoZ\_Q`�[�b
d�c¥9°b
[!noc8/¤h8w `dCFcR`�cRdÕb765T79°cx9°Z3636Qb
[![!^Wp+c

T � β
T

9M.�Z32J.ªZ\p+a%6�Z\cR[ n�.�b
n,`2_+b7CFcR`�n<Z\[ b
q@6�c¨no_�2j_Qp+a%6\cRnoc$n�.2c§aW^Wq@6\Z32MaWdV_8D�c)2jn,_Q`½.�cRd
_@9g`<h¥¡FdV_Qp X�l7\ Z\n,qQc)2j_Qp+cR[£_Qq@4�Z\_Q^W[In�.�b
n,n�.2cRd�c�c)v"Z\[!n

nm b72jnoZ\_Q`ªaWd�_@N%6�c�[+TOZCh"cFh% ý Ô#Û|ï ×�è�Ó<Öz×�Ú}Ï�ñBÚ}Ôéñ�×�Ótµ!× ì�ÛÌÛÌå¤ïKÛÌñBÓwä|æ�ÐÒ×�èK×�è�ÐÒÖ0¤
ÔéÓÕáßÓwÔ#ÓwÏ�ç�ÓWÖ�¤
ÓÕç�ÐÍ¯
ç�Úw×�ÐÒÛÌÏ�ê|Ð@×BÐÒÖ�æTÓÕä@ä�å|Ï�ÛÌæ�Ï
×�è�Úw×�×�è�Ó<ô
ÚwÔéÓÕ×�ÛVûRÓÕá·¯
çCÐÒÓÕÏ�×�Ú|à
ÚwÏ�×�Ð@×·¦�ÛÌáBÚ,ç�ÛÌÏ�×�Ð@Ï�à
ÛÌà
Ö'¤
à
ì�ä@ÐÒçWí|ÛÌÛÌñ£Ð@Ï�Úr¤
ÓÕÔoáßÓÕç�×
Ð@Ï�áßÛÌÔoïKÚ}×�Ð@ÛÌÏKÓwÏ�¶
Ñ�Ð@ÔéÛÌÏ�ïKÓÕÏ�×�ÐÒÖFí|ÐÒÑ|ÓÕÏfìÔ¦

G & ∑n
i ' 1 βi

ÚwÏ�ñ�Ð@Ï�ñBÓt¤
ÓwÏ�ñBÓwÏ�×RÛÌáRÐ@Ï�ñBÐÒÑ|Ð@ñ"à
ÚwäÌÓÕÏ�ñBÛÌæTïKÓÕÏ�×�Ö)(!ÖzÓÕÓ'§2ÛÌÔoÏ�ÓÕÖ
Ú}Ï�ñ ¨ Ú}Ï�ñBäÒÓÕÔ�©ßö�ª®ªwùwêI§2è�¬
ú�«�¬* ý ÛÌÔ�×�ÓÕç�è�Ï�ÐÒçCÚ}ä�ÔéÓÕÚ}ÖzÛÌÏ�Özê}æ�ÓWÔéÓtÚ|à
ÐÒÔéÓ�×�è�Ó(Úwç�×�ÐÒÛÌÏ¤Ö�¤
Úwç�ÓW×�Û2ì�Ófç�ÛÌà
Ï�×�Ú ì�ä@Ó�¬,+ ñBÓ�¯
Ï�ÓÕÖQÚ�çCÛ|Ï�×�Ð@Ï�à7¶
Û|à
ÖQÖzÓÕ×�áßÛÌÔ

δ - 0
¬

n



2j_Qp+qQZ�`�b
noZ\_Q`2[¨_@?�b72jnoZ\_Q`2[§_@?Kn�.�c´b7CFcR`2no[$_@?�n�.2c¬aW_QaW^%6�b
noZ\_Q`ET�`�_Qn®b7636¤_@?�n�.�cRp
b
p+_Q^W`2noZ\`0C$no_

T
Z\`°no_Qnob76Ch. õ0/21235453�÷61�ò87:9<;6=>=fõ045?�35@A@J÷6BC4DBJô2E0?�õ0FHG ���

τ : � T I n J �c���P�:K7�x��Á7�j�j��������{F{�}J�����K7�J����L)�r�7���JÁ7���2K7�J�H��}r{�}J~l���������l���'��~]}J��M7���H��}:�J{®{�}J�j�7������K¥�7��}JÝ7������}J~|}ONx�:K7�0�7�<������{��<}J}CM0L
�J~PMQM7�SRH~S�x�:K7�:{®}J����Þ7�7���SNI������~S{®�Å��~6M7��TVUÄ���:K

τ I β J � 0 � 1� �
-R.�c£[IA�p+p+c�nodwZ32�2j_Q[
n2[+.�b
dVc

τ
Z\[Å2j_Q`2nob
Z\`2c)/+Z\`gn�.2c�[!cRn�_@?'?ocRb
[!Z\q@6\cIb72jnoZ\_Q`2[�� b
`0/

2jb
`$qQc�Z\`2nocRdÕaWdVc�noc)/$b
[�b®aWcRdE2jb
aWZ�nob�n�.�dVcR[+.�_@63/¤hU-	.2c�dwb
noZ\_
τ I β n�.2cR` p+c�b
[!^WdVcR[(n�.2cZ�`E/fZ54FZ3/f^Wb76S2j_Q[!n2_@?OaWd�_@4�Z\[!Z\_Q`°b7CFb
Z\`2[!nOn�.�c£p+b
d�C�Z\`�b76<9°Z3636\Z�`ECF`2cR[![Tno_�aWb7A�h�w nE2jb
`

`2c84�c�d�c)v�2jcRc)/¨^W`�Z\n�A�T�b
[�`�_Mb7C�c�`2nQZ\[h9°Z5636\Z\`0C§no_M[!aWc�`0/¨p+_QdVc�n�.�b
`d.2cRdR4Fb76�^Wb
noZ\_Q`
_Q`¨n�.2cKaWdV_@4FZ\[!Z\_Q`g_@?�n�.2cKaW^Wq@6\Z32�CF_Q_@/Th

qfcRn(^W[K`2_@9 ?o_@2j^W[£_Q`0Z\`0/fZ34FZ5/f^Wb76W[!nodÕb
noc)CFZ\cR[Bh:¡FdV_Qp9n�.2cMaWcRdÕ[!aWc82jnoZ54Fc _@?�b
`
b
dwqQZ\nodÕb
dtA§a%6\b7AFcRd

i
TBn�.2c�dVcKb
dVc£n�.�dVcRc�dVc86�c84�b
`�n2[!nob
noc�[,_@?2n�.2cK[!_@2jZ\cRn�Alz. õ0/21235453�÷61�ð87:9<45E04�õ0B�÷PWX4�ô	õV9	÷6@C3�õ045;PF9Rò87:YZ1	õ0[<õ0?C\ZF 
 n � 1� b � i # T � β ]>^ Ý7��~ � N��7���JÁ7���

i
{®}J~l���������:�����½�:K7�M�P�CT7���j�S�

�J�j}J�S~l����K7�r���XU¥��������~)�f��}��7�JÁ,LE�:K7�r�7�S������{0�<}J}CM_UÄ�����,~S}������:�7��}JÝ7�ZM7��M<�9Rð87:YZ`235[<÷645\ZF 
 n � 1� b � i � T � bi
NI}J�

bi a β ],b ���JÁ7��� i
���Å�:K7�	�7��Ý7}��#��~6M7��Ý7�ZM7�S�J�ZLcUdK7��{�K

�j���J~S�x�:K7���
i e �:�7�J������{®���7������}J~M���:��������~l�����J��NI}J�Ä�:K7�r�7�S������{0�<}J}CM]������~)�e{®}J�j�7��������M<�9<f87:YZE7ú5ghE0;PBC\ZF 
 n � 1� b � i � T ]6i K7�R�7�<������{0�<}J}CMB���l�7��}JÝ7�ZM7��M]��Ý7��~8UÄ���:K7}J�l�0�:K7�r{�}J~6j���������l����}J~d}ONH��~6M7��Ý7�ZM7�S�J�

i
�k<}J�	� �S~S� NI}J��� ����K7�JÝ7��}J�r}ONr�7���JÁ7������L

bi � b �ml i � 1 ��������� nL<�:K7�R�����������:}ONÄ�:K7�R��}J{®������Á��J����<��Ý7��~d��Á n6o ] b # τ � nqp ] b � τ � nqr ] b � τ � X�n7\
-	.�c¨b
`2b763AF[!Z\[ `2_@99aWdV_@2jcRc)/f[Ib
[]?o_@636\_@9°[#z � c¨[!nob
dÕnH9°Z\n�.ªbM/fcR[+2jdÕZ\aWnoZ�_Q`�_@?

n�.2cKn�9°_$[!nob
noZ32ÅC�b
p+c�[+T
[!aWc)2jZ3?�A§qQcR[
n�dVc�a%6�Z\cR[ ?o_Qd<n�.�cÄ/(Z3?O?ocRdVcR`�n2[!nob
nocR[,_@?�n�.2cK[!_@2jZ3>
cRn�AIb
`0/d/fcRdÕZ34Fc¤n�.�c�2j_QdÕdVcR[!aW_Q`E/fZ�`EC)e°b
[+.EG
c)=F^WZ56\Z\qQdÕZ\b¥?o_QdWn�.�c�2jb
[!cT_@? [+AFp+p+cRnodÕZ32
qQc).2b74FZ\_QdÕh � cP9°Z3656	/fcRp+_Q`�[!nodÕb
noc n�.2b
n�T2[
Z�p+Z36\b
dKno_�u cR`�c)K
cR[Ä���0�J���EX�i
r
r<ZI\�TWqQ_Qn�.
C�b
p+c�[�b
d�cF2J.2b
dÕb72jnocRdÕZ3K
c)/+q@A§p+^%6\noZ\a%6\c£c8=�^WZ36\Z\qQdÕZ�b�h�-R.�Z\[ÅCFZ34FcR[ dwZ\[!c�no_�n�.2c�aWdV_Qq@>
6�c�pÞ_@?Oc)=F^WZ36�Z\qQdÕZ\^Wp4[!c)6\c)2jnoZ\_Q`;9M.�Z32J.´p+Z3CS.2nWqQc)[
_@654Fc)/´q@AM6\cRb
dÕ`�Z�`EC¨aWdV_@2jcR[![
cR[Bh
sP/	/fZ\noZ\_Q`2b76363A�T�9°c�9°Z3656"[+.�_@9.n�.2b
n n�.�c�2j_Q`2nodÕZ\qQ^WnoZ\_Q`$b
`E/°n�.2c¤[
^WqQ[+2jdÕZ�aWnoZ\_Q`jCFb
p+c
/(Z3?O?ocRd<[!Z3CF`2Z3N%2jb
`2n�63Ad9°Z\n�.¨dVcR[!aWc82jn�no_�^W`2Z3=F^WcR`2c�[![,_@?2qQcR[
n�dVc�[!aW_Q`2[!c�[,b
`0/­[!nob
qQZ363>
Z�n�A$_@?2c)=F^WZ36\Z\qQdwZ\b�h

-	.�cF6\cRb
dÕ`2Z\`0C°aWdV_@2jc�[![¤_@?W[!c82jnoZ�_Q`gl dVc)6\Z\cR[®_Q`¬n�.2c�2j_Q`02jcRaWnO_@?Wd�cRa%6\Z52jb
no_Qd /	AS>
`2b
p+Z32j[§_@?®c)4F_@6\^WnoZ\_Q`2b
dtA_CFb
p+c´n�.�cR_QdtA�h m Z�`E2jc´n�.�ca/	AF`2b
p+Z32§aWcRdt?o_QdÕp+b
`02jc¬_@?
c)4FcRdtA�[!Z\`0CS6\c´b72jnoZ\_Q`W?odV_Qp n�.�c´b72jnoZ\_Q` [!aWb72jc¬Z�[�dVcRaWdVcR[
cR`2noc)/ q@A b�NWdw[
n�G
_Qd1/fcRd
[!no_@2J.2b
[!noZ32Ä/fZ3?�?ocRdVc�`02jc c)=F^Wb
noZ\_Q`´b
`E/�n�.�cBCFb
p+c Z�`�CFcR`�cRdÕb76FZ�[x2J.�b
dÕb72jnocRdÕZ5K
c8/©q@A
.2cRnocRd�_@C�c�`2cR_Q^W[�b7CFcR`2no[+THb
`2b763AFnoZ52jb762dVcR[!^%6\no[�b
dVcj4FcRdtAa/fZ3?�N%2j^%6\n(no_°_QqQnob
Z�`<h<s°_@9;>
c)4FcRd�T2no_�C�Z34Fc�b
`�Z\`2no^WZ\noZ34�c�^W`0/fcRdÕ[!nob
`0/fZ\`0C¬_@?<n�.2c$]Fc)A­aWb
dÕb
p+cRnocRdÕ[¥C�_@4FcRdÕ`�Z�`EC

¿



n�.2cM[!no_@2J.2b
[
noZ52�Z\p+Z\nob
noZ�_Q`�/	AF`2b
p+Z32j[£_@?�n�.2cj6\cRb
dÕ`2Z\`0C´aWdV_@2jcR[![+TS9°cjNWdÕ[!nl/fZ\[+2j^W[![
�<~S� NI}J���Û�PÁ7}J�7��{Ä�������<�������7}J~<���x�����J��~S��~)�+b
[�b
`+b
^%v"Z56\Z\b
dtA+p+_@/fc)63T@9M.�Z32J.�.�c)6\aW[�no_
c)v�b
p+Z\`�c£n�.�c�b
[IA�p+aWno_QnoZ32 aWdV_QaWcRdÕnoZ\cR[,_@?�n�.2c�c)=F^WZ36\Z�qQdÕZ\b�h

ð7ñ�ð ó ôRõQ@J÷61<45?�35t2u2453�÷61wv6E0=fõH7:x�yhF
-	.2c 2j_Q`2nodÕZ\qQ^WnoZ\_Q`jC�b
p+c�Z\[l2J.�b
dÕb72jnocRdÕZ5K
c8/¨q@AIb®[!Z\no^Wb
noZ\_Q`]9;.2cRdVc�Z\`0/fZ34FZ5/f^Wb7672j_Q`E>
nodÕZ�qQ^WnoZ\_Q`�[�b
dVcÅ6�_Q[
nHZ3?Qn�.2c�b7CSC�d�c)CFb
nocTb
p+_Q^W`�n�2j_@636�c82jnoc)/d?ob7636�[�[+.2_QdÕnHn�.�cTn�.�dVcR[+.�_@63/
T
h)w `¨[+.2_QdÕn�TRn�.�cRdVcKZ\[T`�_$p+_Q`�c)ASG
qQb72j]eCF^Wb
dÕb
`2nocRc�Z\`;2jb
[!c�_@?2aWdV_@4FZ\[!Z\_Q`d?ob
Z36�^Wd�cFh
-	.�c¨^WnoZ56\Z\n�A_?o^W`E2jnoZ�_Q`�_@?�bgn�A�aWZ32jb76<a%6\b7AFcRd

i
Z\` n�.2cd2j_Q`�nodwZ\qQ^WnoZ\_Q`kCFb
p+c°qQc)>

2j_Qp+cR[

U 
 xi � G � �
���� ���! w � bi

?o_Qd n

∑
j " 1

b j # T

w � bi
	 β lnG

?o_Qd n

∑
j " 1

b j $ T

X�¿7\

n
Á7�j�j��������{e��z��S�������������a��~ �:K7�|����������{e{®}J~l���������l����}J~y�<�J�j� -	.2c´qQcR[!n�dVcR[
aW_Q`2[!cR[$_@?
b7CFcR`2n

i
?o_QdWb�CFZ34FcR`$[
nob
noc�_@?Hn�.2c�[!_@2jZ\cRn�A m ZlG m l¤b
dVc¤^W`�Z5=F^Wc�b
`0/e2jb
`$qQcT_QqQnob
Z\`�c)/

b
[Å?o_@636\_@9°[#z

b �i � � ! 0
Z3? m Z

T �{
 n � 1� b Z3? m i
0

Z3? m l
X�k7\

w�?�n�.2c�[!_@2jZ\cRn�A­Z\[�Z�` [!nob
noc m ZITE?odV_Qp n�.2c�aWcRdÕ[!aWc)2jnoZ34FcM_@?�b§n�AFaWZ32jb76Wb7CFcR`2n
i
T2c)4FcR`

2j_Q`2nodÕZ\qQ^WnoZ�`EC�n�.2c¬p+b7v�Z\p+^Wp 9°Z5636\Z\`0CF`2c�[![�no_ªaWb7A
β
9gZ3636�`2_Qn®qQc¬[!^%?�N%2jZ\cR`�n®no_

2j_Qp+a%6�c�noc¨n�.2c§aW^Wq@6\Z32�aWdV_8D�c)2jnwhB-	.2^W[IT(c�b72J.�^W`2Z\n [!aWcR`2n,_Q`©n�.2c§aW^Wq@6\Z32iCF_Q_@/ Z\[
9°b
[!noc)/¨b
`E/¬[I.2_Q^%63/°qQcRnonocRdWqQc®[!aWc�`2nQ_Q`�n�.�c�2j_Q`2[
^Wp+aWnoZ�_Q`�_@?Fn�.2c®aWdÕZ34Fb
nocxCF_Q_@/RT
n�.2cRdVc�q@AkA�Z\c)63/fZ\`0Cb.2Z3CS.2c�d�^WnoZ36\Z\n�A�h½-R.�c­[!b
p+c­b
d�C�^Wp+c�`2n�b
aWa%6\Z\cR[d?o_QdMn�.2c­qQcR[
n
dVc�[!aW_Q`2[!c�Z�` [
nob
noc m l�h8w ` [!nob
noc m i7TÌa%6\b7AFcRd

i
Z\[(n�.�c,aWZ34�_Qn"b7CFcR`2nwh|sgc�d�qQcR[
n"d�cR[!aW_Q`2[
c

.2cRdVc¬Z\[¨no_ª_@?�?ocRdMn�.�c´dVcR[
Z5/f^Wb76�qQcRn�9°cRcR` n�.2c¬n�.2dVc�[+.2_@63/ç6\c)4Fc)6�b
`0/�n�.2c¬[!^Wp _@?
2j_Q`2nodÕZ\qQ^WnoZ�_Q`�[I_@?,n�.2c�X�^W`2Z3?o_QdÕp�65A b72jnoZ\`0CS\�_Qn�.2cRd�b7CFcR`�no[Bh¥p	A0Y c)NW`2Z\noZ\_Q`ªi7Tfn�.2c
dVcR[!Z3/f^Wb76 p+b7Ae?ob7636QqQc)6\_@9&qQ^Wn<2jb
`2`�_Qn2c)v�2jcRc)/M.2cRd�nod�^WcÄ4�b76\^Wb
noZ\_Q`

β
h} ?�÷6`	÷6BC35453�÷61aòh7:~hE0BJô2�7õ0�2u23�ú535t<?�35EF÷PWX4�ô	õVBC45E04535@�@J÷61245?�35t<u2453�÷61�vPE0=fõ0F n6o �J~6Mn0p

{®}J~S���������l���	��Á7�P�j��������{X�P�J��K7Þ7��z��S�������������Å}ONx�:K7�	����������{:{�}J~:���������l����}J~��<�J�P�	�J{�{®}J��M7��~)�
��}]�:K7�r�������Ô�������7}J~S���h{�}J���������7}J~6M7��~S{®���

b � � � ! 0
� N n6o

τ
� N nqp

0
� N nqr X� I\n0r M7}J���r~S}���{�}J~S���������:���:�A�j�J��K7Þ7��z��S�������������S���

s [!nob
noc®_@?�n�.2c®[!_@2jZ\cRn�Aj2j_Q`�[!noZ\no^WnocR[<b�egb
[I.0G
c)=F^WZ36\Z�qQdÕZ\^Wp�T79;.2cR`�c)4FcRdfZ\`0/fZ34�Z3/f^Wb76
qQcR[!n2d�cRa%6\Z�c�[Å6\cRb7/+qQb72j]°no_�n�.�c)dVc�[!aWc)2jnoZ34Fc£[!nob
nocQh�sM[�CFcR`�cRdÕb76563A§c8v�aWc)2jnoc8/�?o_Qd,n�.2c

k



2jb
[!c _@?Wb|/fZ\[+2jdVc�nocIaW^Wq@6\Z52ÄCF_Q_@/	THn�.�cI[!nob
noZ32Ä2j_Q`2nodÕZ\qQ^WnoZ�_Q`�C�b
p+c)c)vÔ.�Z\qQZ�no[�p+^%6\noZ3>
a%6\c�c)=F^WZ36\Z�qQdÕZ\b�h7-R.�c�qQcR[!nQdVc�[!aW_Q`2[!cT_@?S2j_Q`2nodÕZ\qQ^WnoZ�`ECM`2_Qn�.2Z\`EC�Z\`¨[!nob
noc m Zr?o_@636�_@9°[
Z�p+p+c8/(Z\b
noc)63Ad?odV_Qp X� I\�T"[!Z\`02jc£b
`0A¨aW_Q[!Z\noZ34Fc£b
p+_Q^W`�n2_@?O?ocRdVc)/�?o_Qdr2j_Qp+a%6\cRnoZ\_Q`g_@?
n�.2c aW^Wq@6\Z32hC�_Q_@/$Z\[:9°b
[!noc)/Th�w ` m i7T�n�.2c [!_@2jZ\cRn�AId�cR[!no[fZ\`$b®[
Z�no^Wb
noZ\_Q`M_@? cRb72J.�b7CFcR`2n
_@?�?ocRdÕZ\`0C+n�.�c�aWcRd�2jb
aWZ\nob;2j_Q[!n�[+.2b
dVc$b
`0/ n�.2c�aW^Wq@6\Z32�aWd�_8D#c82jn<Z\[F2j_Qp+a%6\cRnoc)/Th�p	A
Y c)NW`�Z�noZ\_Q`fZIT
n�.�c®qQcR[!nQd�cR[!aW_Q`2[
c¤Z\`¨[!nob
noc m i�Z\[h2J.�b
dwb72jnoc�dwZ3K
c)/¬q@A

τ a β
T)9°Z�n�.�n�.2c

4Fb76�^Wc�/(c�aWcR`0/fZ\`0C�_Q`$n�.�cTc8v�_@CFcR`�_Q^W[+63A�N%v"c)/§n�.�dVcR[+.�_@65/|6\c)4Fc)6
T û β

h � .�cR`2c84�c�d
2j_Qp+a%6�c�noZ�_Q`+_@?�n�.2cMaW^Wq@6\Z32BCF_Q_@/�nob
]FcR[�a%6\b72jci9°Z\n�.2_Q^Wnfb
` b7CFcR`2n�` [�_@9°`f2j_Q`2nodÕZ3>
qQ^WnoZ\_Q`ET�.�cRdfqQcR[!nHd�cRa%63A�[
Z�p+a%63A Z\[<no_I_@?O?ocRd

b � 0
h0s°_@9°c)4FcRd�T|[!Z\`02jcTn�.2Z\[<b
d1CF^Wp+cR`�n

.�_@63/([l?o_Qdfc)4FcRdtAIa%6\b7A�c�d(_@?Qn�.�c�CFb
p+c)T m lx2jb
`2`�_Qn@2j_Q`2[!noZ\no^Wnoc�b�[+AFp+p+cRnodÕZ32,egb
[I.0G
c)=F^WZ56\Z\qQdÕZ\^Wp�h�x~S� NI}J��� �jÁ7}J�7��{i�������:�������7}J~S����M7Á7~S�J�j��{��]��~ �:K7�]{�}J~l���������l����}J~��<�J�j� -	.2c¬[!nob
noZ32
CFb
p+c�`2_@9 Z\[,c)v"nocR`0/fc)/�no_ b�p+_@/fc)6B_@?Fp�AF_QaWZ32�qQc�[!nQdVcR[!aW_Q`�[!cH9M.�Z32J.e2jb
`¨qQc�dVc)>
CFb
d1/fc)/gb
[�b�`2b0�34FcÄ4Fb
dwZ\b
`�n2_@?SN%2jnoZ\noZ�_Q^W[,a%6\b7A�h)sM[,b£[!Z\p+a%6\c�d�^%6\cÄ?o_Qd�c)v"aWc)2jnob
noZ\_Q`
?o_QdÕp+b
noZ\_Q`0T�p�A�_QaWZ32,qQcR[
nQdVcR[!aW_Q`�[!cÅ/fcR[I2jdwZ\qQcR[�n�.2c�/	AF`2b
p+Z32 qQc).�b74�Z\_Qd(_@?Qb7CFcR`2no[+T
9;.2_MaW_Q[![!cR[
[�_Q`063A|6�Z\p+Z\noc)/¬Z�`E?o_QdÕp+b
noZ�_Q`°_Q`§n�.�c�b72jnoZ\_Q`2[ _@?�_Qn�.�cRd(a%6�b7AFcRdÕ[Bh8¹fb72J.
_@?2n�.2c

n
b7CFcR`�no[ 2J.2_Q_Q[!cR[ .�cRd<qQcR[!n�dVcRa%63A§b72J2j_Qd�/(Z\`EC¨no_iLWdV_QaW_Q[!Z\noZ\_Q`�ZT^W`E/(c�d�n�.2c

aWdVc)/fZ32jnoZ�_Q`°n�.�b
n�Z\`gaWcRdÕZ�_@/
t
b7636F_Qn�.2c�d�a%6\b7AFcRdÕ[�[
noZ52j]�no_$n�.�cRZ\d<aWdVc)4FZ\_Q^W[+63A§a%6\b7AFc)/

[!nodÕb
noc)CFZ\cR[Bh Ã ^Wd�b
`2b763AF[!Z\[H9°Z3636�?o_@2j^W[ _Q`§[+AFp+p+cRnodÕZ32 qQc).2b74FZ\_Qd�TBb
[ Z�[ [!nob
`E/fb
d1/¬Z\`
CFb
p+cR[f_@?"Z�`E2j_Qp+a%6\cRnoc Z�`E?o_QdÕp+b
noZ�_Q`P9°Z\n�. c)v®b
`2noc Z3/fcR`2noZ32jb76Rb7CFcR`�no[ÅX�[!cRchu cR`2c8K
cR[
���Ô�J��� TBi
r
r<ZI\whÔ-	.2Z\[�p+cRb
`2[�b7636Fa%6�b7AFcRdÕ[ b
dVc�b
[![!^Wp+c)/¬no_�a%6\b7A§Z3/fcR`2noZ32jb76Q[!nodÕb
noc)CFZ\cR[
Z�`�aWcRdÕZ\_@/

t
c)4FcR` n�.2_Q^%CS.0p+^%6\noZ�a%6\c§qQc�[!n<dVcR[
aW_Q`2[!cR[Kno_­n�.�c�dVc�[!aWc)2jnoZ34Fc$[!nob
noc$_@?

n�.2cI[!_@2jZ\cRn�A¨_@?Wn�.�cIaWdVc)4FZ\_Q^W[®aWcRdÕZ\_@/+p+Z3CS.2nfqQcIb74Fb
Z36�b
q@6\cFh	»M`0/fcRd,n�.2Z\[®b
[
[!^Wp+a%>
noZ�_Q`ETHn�.�c)dVcR[
^%6�noZ\`ECM/	AF`2b
p+Z32j[�2jb
`´qQcB/fcR[+2jdÕZ\qQc)/­q@A°bM[!Z\p+a%6�cFu�b
dÕ]F_@4°aWdV_@2jcR[![
2j_Q`2[!noZ\no^Wnoc)/°q@A$n�.2cKnodÕb
`2[!Z\noZ\_Q`§aWdV_QqQb
qQZ36\Z\noZ�c�[¤qQcRn�9°cRcR`$n�.2cKaW_Q[![!Z\q@6\c�n�.2d�cRc�[!nob
nocR[
_@?2[!_@2jZ\cRn�A�h�����bÁ7}J�7��{H�������Ô�������7}J~<���h��z��S��������������UÄ���:K7}J�l�Ô~S}J�����

¡F_Qd®n�.2cP2j_Q`2nodÕZ\qQ^WnoZ\_Q`�CFb
p+c)T�qQcR[!n(dVcR[!aW_Q`�[!cR[�b
dVc$^W`2Z3=F^Wc)T<9M.�Z32J.�Z\p+a%6\Z\cR[
?ob
Z\d�63A¨[!Z\p+a%6\c�^W`2Z3?o_QdÕp p�AF_QaWZ32TqQcR[
n�dVc�[!aW_Q`2[!c�/RAF`�b
p+Z52j[7z} ?�÷P`	÷6BC35453�÷61�ð i K7�������J~S��������}J~d�j�������ZTF�����:UÄ����~i����������� n6o L nqp L7�J~6M nqr NI}J�:�S~S�ZjNI}J�����jÁ7}J�7��{H�������Ô�������7}J~<����M7Á7~S�J�j��{��r��~��:K7�r{�}J~l���������l����}J~F�<�J�j�:���<�<��Ý7��~e��Á

PCG ���� 1 0 0
0 1 0
1 0 0

��
X�m7\

w ?(n�.�cI[!nob
noc£_@?(n�.�cI[!_@2jZ\cRn�A°Z\[ m iMZ\`­aWcRdÕZ\_@/
t
T qQcR[
nWdVcR[!aW_Q`�[!cR[H6�c�b7/�qQb72j]gno_

m i§Z\`
t
	

1
hÅ-	.2Z\[)p+cRb
`�[£n�.�b
n m i�Z�[£b
`�b
qQ[
_QdwqQZ\`EC+[!nob
nocFhHw ?�TO_Q`0n�.�c$_Qn�.�cRd

.2b
`E/RTWn�.�c�[!_@2jZ\cRn�A+Z\[ Z\` m l°Z�`
t
TfqQcR[!n<d�cR[!aW_Q`2[
cR[Ä9gZ3636:6\cRb7/ no_ m Z)Z�`

t
	

1
T

9;.2Z36\c£bI[
_@2jZ�c�n�A$Z\` m Z 9gZ3636Q[!nob7A$Z�` m Z�Z\`
t
	

1
h)-	.2^W[IT
n�.2cK^W`2Z3?o_QdÕp p�AF_QaWZ32

 



qQcR[!nOd�cR[!aW_Q`2[
c�/	AF`2b
p+Z32j[®b
dVcF2J.2b
dÕb72jnocRdÕZ3K
c)/�q@A°n�9°_§b
qQ[!_QdÕqQZ\`0C°[!nob
noc�[+T m Z
b
`0/ m i7TBb
`0/´_Q`�cKdVcq�Wc)2jnoZ\`0C$[!nob
noc m l�h
w ` n�.�cj2jb
[!c$_@?R�S~S� NI}J���&qQcR[!n(dVcR[!aW_Q`�[!cR[+TQ_Q`E63A´_Q`2cM[!Z\`EC<6\cM[!nodÕb
noc)CSAgaWdV_@N%6\c
2j_Q`2[!noZ\no^WnocR[ m i<z�¹fb72J.­_@?fn�.2c

n
a%6\b7AFcRdÕ[®a%6\b7AF[

bi 
 t � � τ
h0sP636</fZ5?O?ocRdÕZ\`0CgaWdV_@>

N%6\cR[F2j_Q`�[!noZ\no^Wnoc cRZ\n�.2cRd m Z£_Qd m l�h�»�`E/fcRd¤n�.�c$dVc8C�Z\p+c�_@?<^W`2Z3?o_QdÕp p�AF_QaWZ32
qQcR[!n,dVc�[!aW_Q`2[!cP/	AF`2b
p+Z32j[+TWn�.2Z\[Ip+c�b
`2[In�.�b
n,cRb72J.ªaWdV_@N%6\ce/fc)4FZ\b
noZ\`0Cf?odV_Qp
b � � τ

cR`E/f[$^Wa Z\` n�.�c´b
qQ[!_QdÕqQZ\`0C [!nob
noc m Z
h�s°cR`02jc)T m i+Z\[§b0[!nob
noZ\_Q`2b
dtA
AFcRn�^W`�[!nob
q@6\c$[
nob
noc)TS9M.�Z36�c m ZKZ�[£n�.2cM_Q`063AbX�b
[IA�p+aWno_QnoZ32jb76363AS\<[!nob
q@6\c$e°b
[+.EG
c)=F^WZ36�Z\qQdÕZ\^Wp�h
-	.2c¤[IA�[
nocRp¶Z\no[!c)63?QZ\[:.�Z3C<.E63A�[
nob
nocÅ/fcRaWcR`E/fcR`2n�zJw ? n�.2cÅ.2Z\[!no_QdÕZ32jb76563AP4FcRdtA]NWdw[
n
[!nob
nocI_@?Wn�.�cI[!_@2jZ\cRn�A°Z\[ m i7T n�.�cI[!_@2jZ\cRn�A;9°Z3656�dVcRp+b
Z\`­Z\` m iP?o_Qd�c)4FcRdÕh Ã `­n�.2c
_Qn�.2cRdH.2b
`E/	T�Z3?�n�.2c Z\`2Z\noZ\b76W[!nob
noc Z\[ m Z�_Qd m l7TFn�.�c�[IA�[
nocRp�9°Z5636'2j_Q`E4FcRd1CFc no_
m Z
h
m ^Wp+p+b
dÕZ3K
Z\`0C­n�.�cIdVcR[!^%6\no[+THn�9g_;6\_Q`0CSG
d�^W`­_Q^Wn�2j_Qp+c�[®_@?f^W`2Z3?o_QdÕp p�AF_QaWZ32
qQcR[!n<d�cR[!aW_Q`2[
c|6\cRb
dÕ`2Z\`EC b
d�c¨aW_Q[![!Z\q@6\cSzxX�b7\ aWdV_@4FZ�[
Z�_Q`�_@?,n�.2c$aW^Wq@6�Z32jCF_Q_@/
Z\` m i�_Qd�X�q@\�`2_Q`0G
aWd�_@4�Z\[!Z\_Q`§Z\` m ZIT
n�.2cx6\b
nonocRd(qQcRZ\`0C�p+_QdVcÄ6�Z\]Fc)63A�dVc)CFb
d1/fZ\`0C
n�.2cKdVcRp+b
dÕ]F[ _Q`°[!nob
nocx/fcRaWcR`0/fcR`E2JAjC�Z34FcR`°b
qQ_@4FcFh�5�����bÁ7}J�7��{R���������������7}J~<���%��z��S��������������U¥���:KÅ~S}J����Á����j����������}J~]��~d�:K7�0{�}J~l���������l����}J~��<�J�j�
-	.2c¨[!nob
qQZ36\Z\n�Aªb
`2b763AF[!Z\[M_@?Tc)=F^WZ36\Z\qQdwZ\ba2jb
`�`�_@9 qQc°c)v"nocR`E/(c8/k9gZ\n�.�bgdÕb
`0>
/f_Qp9c86�c�p+cR`2nwh%-	.2c b
[![!^Wp+aWnoZ\_Q`¬_@?�^W`�Z5?o_QdÕp9qQc).2b74FZ\_Qd¤Z\[Kp+b
Z\`2nob
Z\`2c8/©q@A
b
[![!^Wp+Z\`0C�n�.2b
n�n�.2cKb7CFcR`2no[#`j[!nodÕb
noc)CFZ\cR[<b
dVc�[!^Wq8D�c)2jn�no_$b
`gb7CSCFdVc)CFb
noc�[+.2_@2j]�h
� Z�n�.gbI[!p+b7636FaWdV_QqQb
qQZ36\Z\n�A

ε
TBn�.�c£b7CFcR`�no[H/f_$`2_Qn2a%6\b7A¨bIqQc�[!n2dVc�[!aW_Q`2[!c8TRqQ^Wn

b
dVc´[
^Wq8D#c82jnTno_�b�2j_Qp+p+_Q`�dwb
`E/f_Qp p+Z\[!nob
]FcFhe-	.2cgaWdV_QqQb
qQZ36�Z\n�A�_@?TqQcRZ\`0C
b
`´_Q^Wn�2j_Qp+c£_@?Wn�.2Z\[¤cRdÕdV_Qd,Z\[®c8=�^Wb76363A;/fZ�[
nodwZ\qQ^Wnoc)/´b
p+_Q`0C°b7636�[!nodÕb
noc)CFZ\cR[�_@?
n�.2c¨b72jnoZ\_Q` [!aWb72jcFhj-R.�Z\[ _@?Å2j_Q^WdÕ[!c¨Z\`02J6\^%/fcR[Mn�.2c¨qQc�[!n dVcR[!aW_Q`�[!c�[!nodÕb
noc)CSAUT
ZCh
cQh�n�.2c aW_Q[![!Z\qQZ36\Z\n�A´_@?�^ cRdÕdV_Q`2cR_Q^W[I65AM/f_QZ\`0Cgn�.2cMdÕZ5CS.�n�n�.�Z�`ECl`ßh:-R.�c aWdV_QqQb7>
qQZ36�Z\n�A

ε
9°Z5636�qQcB2jb7636\c)/0n�.2cF�j�l��������}J~M�7��}J���J����������Á$b
`0/0b7?�?oc)2jno[¤n�.2c)nodÕb
`�[!Z\noZ�_Q`

aWdV_QqQb
qQZ36\Z�noZ\cR[TqQcRn�9°cRcR`§n�.�cKn�.2dVcRcK[!nob
noc�[,_@?�n�.�c�[
_@2jZ�c�n�AHh
m Z\`02jcj9°c b
dVc cR[
aWc)2jZ\b76563A¬Z�`�nocRdVcR[
noc)/+Z\`+n�.2cI[!nob
qQZ36\Z\n�A´aWdV_QaWc�dwnoZ\cR[¤_@? m i7T@9°c
9°Z5636�nodVcRb
n m Z$b
`E/ m l+b
[�bPD#_QZ\`�n�2J6\b
[![BhY-	.2cgnodwb
`�[!Z\noZ\_Q` aWdV_QqQb
qQZ36\Z\noZ\cR[e?o_Qd
dVcRb72J.�Z�`ECST�6\cRb74FZ\`0C¨_Qd�[!nob7AFZ\`0C�Z\` m i�2jb
`°n�.2cR`¨qQcÄ/fcRdÕZ34�c8/´b
[#z

p � S2 � m � 1
m

ε
X�[7\

pm
S2� S2 � 1 � m � 1

m
ε

X�Z
r7\

p � S2 ��� pm
S1 � S2

	
pm

S3 � S2 � � 1
m

ε � X�Z7ZI\
¡FZ5CF^WdVc|Z,Z3656\^W[!nodÕb
nocR[ n�.�cx2j_Qdwd�cR[!aW_Q`0/fZ\`0Cju b
dÕ]F_@4i2J.2b
Z\`<h#w nS?o_@636�_@9°[ Z\p+p+c)>
/fZ�b
noc865Alz

m



¨ ö

¨ ×¨ ÷
1
m ε

m � 1
m ε 1 � m � 1

m ε

¡�Z3CF^WdVc|Z7z i ���J~<��������}J~M�7��}J���J����������������}ON��jÁ7}J�7��{��������@�������7}J~S����UÄ���:K]~S}J����Áj���P����������}J~M��~�:K7�r{�}J~:���������l����}J~F�<�J�j�
} ?�÷P`	÷6BC35453�÷61wf i K7�h�7��Ý7}��S��������� nqp }ONj�:K7� {®}J~l���������:����}J~]�<�J�j� ���H����}J{�K7�J������{��J����Á��~S�����J�����r�S~6M7���R�<~S� NI}J��� �PÁ7}J�7��{h���������������7}J~S����M7Á7~<�J�j��{���UÄ���:K¥���7�<�����<����� ~S}J�������n6o
���:����}J{�K7�J������{��J����Á|�����J�������b ��}J}ON ]

p � S2 � p � S2
NI}J�

m � 2nqr
���:~S}��P�J��K7Þ7��z��S�������������S�a� �s°cR`02jc)T m i¨Z\[Ip+_QdVc|6�Z\]Fc)63A0no_­qQce6\c)?on,n�.�b
`©no_­qQc$dVcRb72J.2c8/�b
`E/ n�.2c�aW^Wq@6\Z32

aWdV_8D�c)2jn<Z\[)b76\p+_Q[!n�b7659°b7AF[)`�_Qnr2j_Qp+a%6\cRnoc)/�Z�`�n�.2cP6\_Q`0CSG
d�^W`0T�b¨dVcR[!^%6\n�n�.�b
n
.2_@63/f[ Z�`E/fcRaWcR`0/fcR`�n�63A�_@?�n�.2c�Z\`2Z\noZ\b76F[!nodÕb
noc)CSA$aWd�_@N%6�cQh

ð7ñ:f ó ôRõQBCu2t<BC@C?�35`2453�÷61�v6E0=fõH7:92yhF
-	.2c®[
^WqQ[+2jdÕZ�aWnoZ\_Q`eCFb
p+c�Z\[h2J.2b
dÕb72jnocRdÕZ3K
c)/¬q@A$b�p+_Q`2c)ASG
qQb72j]PCF^Wb
dwb
`�nocRc®Z\`d2jb
[!c
_@?<aWdV_@4FZ\[!Z\_Q`y?ob
Z36\^WdVc)TWn�.�b
n<Z\[+TOZ3?,n�.2c$b7C<CFdVc8C�b
nocP2j_Q`2nodÕZ\qQ^WnoZ\_Q`�Z\[£no_Q_´[!p+b7636(b
`0/
?ob7656\[¨[+.�_QdÕn¤_@?�n�.2c¬n�.2dVc�[+.2_@63/

T
h�-	.2c�`0T<n�.�c´cR`E/(_@9°p+cR`�n

w
Z\[§cR`�noZ\dVc)63A�[!aWcR`�n

_Q`´n�.2c�2j_Q`2[!^Wp+aWnoZ\_Q`g_@?fn�.2c)aWdÕZ34Fb
nocBCF_Q_@/
x
hEsM[®b76\dVcRb7/	A°p+cR`2noZ\_Q`�c)/+b
qQ_@4Fc)T b

p+_Q`�c)ASG
qQb72j]jC�^Wb
dÕb
`�nocRc¤dVc�p+_@4�c�[<n�.2cB^ ?ocRb
dfZ�`E2jcR`2noZ34FcS`'?odV_Qp Z\`0/fZ34FZ5/f^Wb76�[!nodÕb
noc)>
C�Z\cR[
h

-	.�c¨^WnoZ56\Z\n�A_?o^W`E2jnoZ�_Q`�_@?�b´n�AFaWZ32jb76�a%6\b7AFcRd
i
Z\` n�.2c¨[!^WqQ[I2jdwZ\aWnoZ\_Q`kCFb
p+c°qQc)>

2j_Qp+cR[

U 
 xi � G � �
���� ���! w

?o_Qd n

∑
j " 1

b j # T

w � bi
	 β lnG

?o_Qd n

∑
j " 1

b j $ T

X�Z
i7\

[



n
Á7�j�j��������{x��z��<�������������B��~b�:K7�Å����������{Ä���<����{������<����}J~d�<�J�j� sjC�c�`2n

i
` [�qQcR[!nfdVcRa%6\Z\cR[Kno_

cRb72J.�_@?�n�.2cMn�.2d�cRc$[
nob
nocR[�_@?<n�.2cM[!_@2jZ\cRn�A¬b72J2j_Qd1/fZ\`0C+no_´Y c8NW`2Z\noZ\_Q` ii2jb
`�qQcP/fc)>
dwZ34Fc)/¬b
[#z

b �i � ! J � Z3? m Z� T �{
 n � 1� b Z3? m i� 0
Z3? m l

X�Z
l7\

-R.�c�aW^Wq@6\Z32jC�_Q_@/©Z�[)`2_Qn<aWdV_@4FZ3/fc)/�Z\` m Z
h¥-	.2Z\[IdVc�[!^%6\n<Z\[IZ\`0/fcRaWcR`E/(c�`2n(_@?,b
`0A
b
dwqQZ\nodÕb
dtA0[!nodÕb
noc)CSA¬a%6\b7AFcRd

i
2J.�_Q_Q[!cR[¥?odV_Qp n�.2c�b72jnoZ\_Q`©[!aWb72jch��hB-	.2c�aWb7A�_@?O?,Z\[

Z5/fcR`�noZ32jb76�?o_QdWb7636"[!nodÕb
noc)CFZ\cR[	?odV_Qp7n�.2cTb72jnoZ�_Q`$[!aWb72jc)T|qQc)2jb
^W[!cT_@? n�.2cTp+_Q`2c)ASG
qQb72j]
C�^Wb
dÕb
`�nocRcFh�-	.2c�cR`2noZ\dVc§qQ^%/	CFcRn,Z\[ [!aWcR`�n<_Q`©n�.�ce2j_Q`2[
^Wp+aWnoZ�_Q`�_@? n�.2c§aWdÕZ34Fb
noc
C�_Q_@/Th,w ` m i7THn�.�c)a%6\b7AFcRd,Z\[®n�.2c�aWZ34F_QnWZ�`E/fZ54FZ3/f^Wb76ChPs°cRd,qQcR[!n�dVcR[!aW_Q`�[!c�Z�[Tno_§aWb7A
n�.2c�d�cR[!Z3/f^Wb76R6\c)?on,Z\`�_Qd1/fcRd�no_+b72J2j_Qp+a%6\Z�[I.ªn�.2c$aW^Wq@6�Z32jCF_Q_@/Th m nob
noc m l¨Z�[F2J.2b
d1>
b72jnocRdÕZ5K
c8/©q@A´b�[!Z\no^Wb
noZ\_Q`0T@9;.2c�dVcMn�.2c aW^Wq@6\Z32FCF_Q_@/0Z�[KaWdV_@4FZ3/fc)/ c)4FcR`­Z3?�a%6\b7AFcRd
i
/f_QcR[)`2_Qnh2j_Q`2nodÕZ\qQ^WnocFh m Z\`E2jc¨b
`0A b
p+_Q^W`2n c)v�2jcRc)/fZ\`0C0n�.2c§n�.�dVcR[+.�_@63/c6\c)4Fc)6�Z\[
9gb
[
noc)/+q@A¬b
[
[!^Wp+aWnoZ\_Q`0THn�.�cIqQcR[!nWd�cR[!aW_Q`2[
c£Z\[�no_d2j_Q`2nodÕZ\qQ^WnocI`�_Qn�.2Z\`0C�hEsï2j_Qp�>
aWb
dÕZ�[
_Q`§qQcRn�9°cRcR`fX�k7\�b
`0/_X�Z
l7\2[+.�_@9g[�n�.2b
n�n�.2c�qQcR[!nFdVc�a%6�Z\cR[ _@?�n�.2c�[!^WqQ[I2jdwZ\aWnoZ\_Q`
b
`0/©n�.�c]2j_Q`2nodÕZ\qQ^WnoZ\_Q`�C�b
p+cM_Q`E65AM/fZ3?�?ocRd�9°Z\n�.+dVcR[
aWc)2jnWno_¬[
nob
noc m ZITFn�.2cRd�cRq@A¬d�c)>
4FcRb76\Z\`0C�n�.2c�[!nodV_Q`EC Z\`02jcR`�noZ54FcR[,no_@9°b
d1/f[r6\_@9 _QdRK
c�dV_j2j_Q`2nodÕZ\qQ^WnoZ�_Q`�[h9°_Qdw]FZ\`0CMZ\`
n�.2cÄ6\b
nonocRd:CFb
p+cFh

¡FdV_Qp X�Z
l7\�Te9°cW2jb
` /fZ\dVc)2jn�63Aï/fcRdÕZ34�c n�.2c qQcR[
n§dVcRa%6\Z\cR[ªZ\`&n�.�c [!^WqQ[+2jdÕZ\a%>
noZ�_Q`¼CFb
p+cY?o_Qd$n�.�c�2jb
[!c+_@?�[IA�p+p+c�nodwZ32¨qQc).�b74FZ�_Qd�b
`0/ø/fcRnocRdÕp+Z\`2c¬n�.2c­e°b
[+.EG
c)=F^WZ56\Z\qQdÕZ\b<z} ?�÷6`	÷6BC35453�÷61��h7:~hE0BJô2�7õ0�2u23�ú535t<?�35EF÷PWX4�ô	õVBC45E04535@�BCu2t2BC@C?�35`<453�÷61�vPE0=fõ0F n6o �J~6Mn0p
{�}J~S���������l���R��Á7�j�j��������{��j�J��K7Þ7��z��<��������������}ONÄ�:K7�	����������{r���S����{®�����<����}J~Ä�<�J�P�	�J{�{®}J��M7��~)�

��}]�:K7�r�������Ô�������7}J~S���h{�}J���������7}J~6M7��~S{®���
b � � ! J � � N nPo

� τ
� N n0p

� 0
� N n0r X�ZIn7\n0r M7}J���r~S}���{�}J~S���������:���:�A�j�J��K7Þ7��z��S�������������S���

wz` m Z�n�.�c�aW^Wq@6�Z32�CF_Q_@/gZ\[T`�_Qn<2j_Qp+a%6\cRnoc8/¤h�Y ^WcKno_�n�.2cKp+_Q`2c8A<G
qQb72j]|CF^Wb
dwb
`�nocRc)T
Z�nKZ\[§Z\dÕdVc)6\c)4Fb
`2n¥9;.2b
n�[!nodÕb
noc)CSAk?odV_Qp n�.�c­b72jnoZ\_Q` [!aWb72jc­Z\[d2J.2_Q[
cR`,hyw ` m i7T�b7656
b7C�c�`2no[Kb
dVc�aWZ54F_Qnob76ChÅ¹fb72J.0Z\`0/fZ34�Z3/f^Wb76fc)=F^Wb76365A�2j_Q`2nodÕZ\qQ^WnocR[Kn�.2c�p+Z�`�Z\p+^Wp aWcRd
2jb
aWZ�nobgb
p+_Q^W`2n,d�c)=F^WZ�d�c)/ no_+b72J2j_Qp+a%6\Z\[+.�n�.�c§aW^Wq@6\Z52PCF_Q_@/	TOn�.2b
n Z\[

b � τ
Tfb
`0/

n�.2c�n�.�dVcR[+.�_@63/a6\c)4Fc)6�_@?�n�.�c�aW^Wq@6\Z52ÅCF_Q_@/gZ\[ b72J2j_Qp+a%6\Z\[+.2c)/Th)w ` m l7T
n�.�c�b
d1CF^Wp+cR`2n
C�Z34FcR`d?o_Qd<n�.�cÄ2j_Q`2nodÕZ\qQ^WnoZ�_Q`dCFb
p+c�b
aWa%6\Z�c�[Bh��~S� NI}J��� �PÁ7}J�7��{l�������7�������7}J~S���<M7Á7~S�J�P��{��R��~��:K7�	���S����{®�����<����}J~��<�J�j� � c¤b7C�b
Z\`e?o_@63>
6\_@9.b¤n�9°_@G
[!nocRa�aWdV_@2jc)/f^WdVc8Tjq@ABNWdÕ[!nHb
`�b765ASK
Z\`0C n�.�cTqQb
[
Z52JT�^W`0/fZ\[!no^WdÕqQc)/P/RAF`�b
p�>
Z52j[Kb
`E/�[!c82j_Q`0/	T q@Agc)v�noc�`0/fZ\`0C¨n�.2c]/	AF`2b
p+Z32j[Ä9°Z\n�.­`2_QZ\[!cIZ\`+_Qd1/fcRd�no_¨Z3/fcR`2noZ3?�A

Z
r



  Q

  �  ¢
1

1
1
m

τ
β

m � 1
m

¡
1 � τ

β ¢ m � 1
m

©ßÚ�«q£(ÓwÏ�ÓÕÔoÚ}äÌç�ÚwÖzÓ

¤�¥

¤§¦¤§¨
1

1
1
m

m © 1
m

© ìÔ«8±BÓÕÏ�ç�è�ïKÚ}Ôoå ç�ÚwÖzÓwü
τ & β

¡�Z3CF^WdVcKi<z i ���J~<��������}J~j�7��}J���J���������������:}ONl�jÁ7}J�7��{R�������8�������7}J~S���R��~d�:K7�%���<����{������<����}J~Ä�<�J�j�
n�.2cKZ\`ª�W^WcR`E2jc£_@?�[!p+b7636Qp+Z�[
nob
]�c�[�Z\`gn�.2cKb7CFcR`2no[7`Ìa%6\b7A§_Q`¨n�.�c¥6\_Q`EC<G
d�^W`°aWdV_QaWc�d1>
noZ�c�[�_@?�n�.2cÄCFb
p+cFh�����bÁ7}J�7��{H�������Ô�������7}J~<���h��z��S��������������UÄ���:K7}J�l�Ô~S}J�����} ?�÷P`	÷6BC35453�÷61w« i K7�������J~S��������}J~d�j�������ZTF�����:UÄ����~i����������� n6o L nqp L7�J~6M nqr NI}J�:�S~S�ZjNI}J�����jÁ7}J�7��{H�������Ô�������7}J~<����M7Á7~S�J�j��{��r��~��:K7�r���S����{®�����<����}J~B�<�J�j�:���<�<��Ý7��~e��Á

PSG � �¬� τ
β

m � 1
m

1
m ­ 1 � τ

β ® m � 1
m

0 1 0
1 0 0

�C¯�
X�ZI¿7\

b ��}J}ON ] ������°Ä�7�7��~PM7�ZT_° �
¡FZ5CF^WdVc°i¬Z5636\^W[!nodÕb
nocR[Mn�.2c¨p�AF_QaWZ32�qQc�[!n dVcR[!aW_Q`�[!ce/	AF`2b
p+Z32j[$Z\`k?o_QdÕp _@?�b
u b
dw]F_@4P2J.2b
Z\`,h)w nQZ\[,cRb
[+AMno_ dVc)2j_@CF`�Z5K
c�n�.�b
nQ[!nob
noc m i�Z\[,b
`§b
qQ[
_QdwqQZ\`EC$[!nob
noc
_@?®n�.2cgaWdV_@2jcR[
[Bh Ã `02jc´b­[!_@2jZ\cRn�A_.�b
[�dVcRb72J.�c)/ m i7T,Z�n¤Z�[$n�.2cg^W`2Z3=F^Wc´qQcR[
n
dVcR[!aW_Q`�[!cj?o_QdKcRb72J.©b7CFcR`�n�no_­dVc�aWcRb
nr2j_Q`2nodÕZ\qQ^WnoZ\_Q`�_@?,n�.�c|2j_Q[
n<[+.2b
d�c

τ
?o_Qd

c)4FcRdtA´Z\nocRdÕb
noZ\_Q`+_@?�n�.�cjC�b
p+cQh:-R.�cMnodwb
`�[!Z\noZ\_Q`+aWdV_QqQb
qQZ36�Z\noZ\cR[£b
dVc|CFZ34FcR`+q@A
pS2 � S2 � 1 � pS2 � S1 � pS2 � S3 � 0

b
`0/	TWb
[�2jb
`ªqQc§[!cRc�`�?od�_Qp ¡�Z3CF^WdVc$i<X�b7\�T(`�_
qQdÕb
`02J.;6\cRb74FcR[ [!nob
noc m i7T79;.2Z32J.¨Z\[ dVcRaWdVc�[!cR`2noc8/¨q@A�n�.2c�qQ_Qnono_Qp dÕZ3CS.2nF`2_@/fcFh

-	.2c¤nodÕb
`�[!Z\noZ�_Q`�p+b
nodÕZ3veX�ZI¿7\Qb76\[!_ Z\p+a%6\Z\cR[<n�.2b
n m l®Z\[�b�d�cq�Wc)2jnoZ\`0C [!nob
noc�_@?Qn�.2c
[!_@2jZ\cRn�A�h<sj2J2j_Qd1/fZ\`0C°no_�X�ZIn7\�T m l]/f_QcR[T`2_Qn%2j_Q`2[
noZ�no^Wnoc�bMe°b
[+.0G
c)=F^WZ36\Z\qQdwZ\^Wp
b
`0/ n�.2cI[
nob
nocIZ\[�6\c)?on	9gZ\n�.­aWd�_QqQb
qQZ56\Z\n�A´_Q`�cFhE¡FdV_Qp4n�.2c�4FZ�c89gaW_QZ\`�n(_@?Wc�b72J.
[!Z\`0CS6\c�b7CFcR`2n�T).�cRdR2j_Q`2nodÕZ\qQ^WnoZ�_Q`�Z�[ `�_Qn�d�c)=F^WZ�d�c)/a?o_Qd(n�.2cx2j_Qp+a%6\cRnoZ\_Q`§_@?�n�.2c
aW^Wq@6\Z52)aWdV_8D�c)2jnwhlV®_Q`�[!c)=F^WcR`2n�63AUT n�.�c b7C<CFdVc8C�b
noc]2j_Q`�nodÕZ�qQ^WnoZ\_Q`�9°Z3636WqQcPK
c�dV_
?o_QdIn�.2c°`�c)v�n�dVcRaWc�noZ�noZ\_Q`�_@?�n�.2cMCFb
p+c)T:9;.2Z32J. [!Z\p+^%6\nob
`2cR_Q^W[I65A�Z\p+a%6�Z\cR[�b

Z7Z



aWdV_QqQb
qQZ36\Z�n�A�_@? _@?
pS3 � S2 � 0

?o_Qd£nodÕb
`2[
Z�noZ\`EC�?od�_Qp m l°no_@9gb
d�/([)n�.2c�^ aWZ34F_Qn�`
[!nob
noc m i�h	¡FZ3CF^WdVc i<X�b7\�Z3636\^W[!nodÕb
nocR[�n�.2b
nfn�.�cI_Q`063AgqQdwb
`E2J.�6\cRb74FZ�`EC m l$aW_QZ\`2no[
no_@9°b
d1/f[ m ZH9°Z\n�.¨aWdV_QqQb
qQZ36\Z�n�A¨_Q`�cFh
-	.2c¥2j_Qdwd�cR[!aW_Q`0/fZ\`0C$nodÕb
`2[!Z\noZ\_Q`¬aWd�_QqQb
qQZ56\Z\noZ\cR[®_@?'6\cRb74FZ\`0C m ZIT�_Qd<[
nob7A�Z\`EC§Z\`
n�.2Z\[�[!nob
nocId�cR[!aWc)2jnoZ34Fc)63AUTHno^WdÕ`­_Q^WnWno_¨qQc p+_QdVc [!_Qa%.�Z\[!noZ32jb
noc)/Th0p(c82jb
^W[!cIn�.2c
aW^Wq@6\Z52MCF_Q_@/ðZ\[§`2_Qnx2j_Qp+a%6\cRnoc)/ðZ\` n�.�Z\[§[!nob
nocY9°Z\n�. 2j_Q`�nodwZ\qQ^WnoZ\_Q`2[�qQcRZ\`0C
dVc)?o^W`E/(c8/RTQq@A_X�ZIn7\ T�[
nodwb
noc8C�Z\cR[�2jb
` qQcj2J.�_Q[!cR`+b
dÕqQZ\nodwb
dÕZ363AY?odV_Qp n�.2c cR`�noZ�d�c
b72jnoZ\_Q`g[
aWb72jcFh)s�n�n�.2Z\[ aW_QZ\`2n�T79°cK_Q`063AiCFZ34FcKb
`gZ\`�no^WZ�noZ34Fc�b
d1CF^Wp+cR`2n<?o_Qd<n�.2c
2jb
[!c§_@? nodÕb
`2[!Z\noZ\`0C�?od�_Qp m Z)no_+n�.2c$b
qQ[!_QdÕqQZ�`EC0[!nob
noc m i�h�s°cRdVc)TOZ\`_2jb
[
c§_@?
[+AFp+p+cRnodÕZ32IqQc).2b74FZ\_Qd�TWb7636(b7C�c�`2no[�b
dVc§dVc)=F^WZ\dVc)/�no_�2J.2_Q_Q[!c�[!nodÕb
noc)CSA

b � τ
T

9;.2Z36\c$[!nob7AFZ\`0C¬Z\` m Z�dVc8=�^WZ\dVc�[�b|2j_Qp+p+_Q`0b72jnoZ�_Q`0_@?
b # τ

hrw ?R9gc�b
[![!^Wp+c
c)=F^Wb76365A|/fZ�[
nodwZ\qQ^Wnoc)/d2J.�b
`02jcR[ ?o_Qd(cRb72J.¨_@?Fn�.2c

m
[!nodÕb
noc)CFZ\cR[�no_MqQc�a%6\b7AFc)/	TRZ\n

?o_@636�_@9°[®n�.�b
n
pS1 � S2 � 1I mT Q²± 9;.2Z32J.´Z\[�/fZ\[!a%6\b7AFc)/+Z\`�¡FZ3CF^WdVc)i<X�b7\	9°Z\n�.´n�.2cdVcR[!aWc82jnoZ54FcKqQdÕb
`02J.;6\cRb7/fZ\`0Ce?odV_Qp m Z no_ m i�h} ?�÷P`	÷6BC35453�÷61w³ ��~M�:K7�%��}J~)�<Þ7���S~M�:K7�R�jÁ7}J�7��{R�������8�������7}J~S���XM7Á7~S�J�j��{®�%��}J{�´h��~]���

�:K7�:�J����}J������~)�;��������� nqp �0��~��:K7�:�j��M7���S� ���S~6LS�:K7�l�7��}J{������h�����JÁ7�:�j}J����}ON¥�:K7�x�����j�
��~_�:K7���j�J��K7Þ7��z��<�������������S� n6o U¥���:K7}J�l��{�}J�P�7��������}J~a}ONj�:K7�Å�7�S������{R�<}J}CM0L6U�K7��{�Kj���
�j}J���	���Z´J����Áe�:K7�	���J�3�<�����:K7�	~S�S�P�����

m
}ON:�������������<�����r{�}J~l���J��~S��Mx��~��:K7�	�J{8����}J~j���7�J{®��:�b ��}J}ON ]

∂pS1 � S1

∂m � τ
β

1
m2 � 0 �nqr

���:~S}��P�J��K7Þ7��z��S�������������S�a� �} ?�÷P`	÷6BC35453�÷61wµ i K7�¶K7� �PK7���i�:K7�x{®}J����Þ7�7���SNI������~S{®�F��~PM7��T τ I βL �:K7�x�������Ä}ON7����~¼�:K7��7�S������{'�<}J}CMB���l�7��}JÝ7�ZM7��MP��~��:K7�r�j��M7���S� ���S~l�b ��}J}ON ] ��~a�:K7�l�j��M7���S�ø���<~6L��:K7�������J~S��������}J~|�7��}J���J����������Á pS1� S1
���	�J~j��~SÝ7�������l�j���Cj

���S����}ON�K7}CU }ON7����~b�:K7�H�7�S������{:�<}J}CM|�����7��}JÝ7�ZM7��M ]Ai K7��K7� �PK7��� pS1 � S1
Ll�:K7�Å��������}ON·j

����~Y���7�<�����<�����Ä{�}J~l���������l����}J~S�AUÄ�����0���AK7� �PK|��~S}J�7�PKY��}F{�}JÝ7���j�:K7�]�:K7������K7}J�ZM<� i K7�{�K7�J~)�<� }ON]�:K7�������J~S��������}J~a�7��}J���J����������Á�UÄ���:K]�������7��{8�:��}P�:K7�h{�}J����Þ7�7���SNI������~S{®�x��~6M7��T
���E�<��Ý7��~e��Á

∂pS1 � S1

∂ τ
β

� m � 1
m � 0 � �

¾IZ34FcR`¨n�.2c�CFcR`�cRdÕb76BdVcR[!^%6\no[r?odV_Qp LWdV_QaW_Q[!Z\noZ\_Q`P¿7T79gc�2jb
`¨`2_@9ï?o_@2j^W[,_Q`§n�.2c
2j_QdÕdVcR[!aW_Q`E/(Z\`ECªp�AF_QaWZ52¨qQc�[!n®dVcR[
aW_Q`2[!cgc)=F^WZ36�Z\qQdÕZ\b�_@?�b+d�c)6\c)4Fb
`2n�qQcR`E2J.0>
p+b
dÕ] 2jb
[!cSz]w nÄ2jb
`ðqQc�2J.2b
dÕb72jnocRdÕZ3K
c)/ b
[¨b
`ðb76363G
_Qd1G
`2_Qn�.�Z\`0C 2jb
[
c

τ � β
T

£¹¸�º è�Ð@ÖOÛÌá"çCÛÌà
ÔoÖCÓfïKÓÕÚ}Ï�ÖO×�è�Úw×"æTÓ(Ôéà
ä@Ó�ÛÌà
×BáßÛÌç�Úwä8¤
ÛÌÐÒÏ�×BÚ}Ôéí|à
ïKÓÕÏ�×�Ö�¬ Ýßá"æTÓ(ñBÐÒñ�ÛÌ×�è�ÓÕÔoæ�ÐÒÖzÓÕêj×�è�Ó
¤
Û|ÖzÖzÐ ì�ä@ÓWç�ÚwÏ�ñBÐÒñBÚw×�ÓfáßÛÌÔQÚ�áßÛÌç�Úwä|ÖC×�ÔoÚw×�ÓÕí�¦Vê

b & τ
ê
æTÛÌà
ä@ñ�è�ÚwÑ�Ó(Ú�è�ÐÒí|è�ÓÕÔ@¤
ÔéÛVì�Ú ì�Ð@äÒÐ@×·¦ ×�ÛOì�Ófç�è�ÛÌÖzÓÕÏ

áßÔéÛÌï©×�è�Ó(Úwç�×�ÐÒÛÌÏ�Ö�¤
Úwç�ÓW×�è�Ú}ÏTÛÌ×�è�ÓÕÔ Öz×�ÔoÚw×�ÓÕí�Ð@ÓÕÖ�¬

Z
i



¨ ö

¨ ×¨ ÷
1
m » 1¼ ε ½

m � 1
m ε 1 � m � 1

m ε

¡�Z3CF^WdVcKl<z i ���J~<��������}J~M�7��}J���J����������������}ON��jÁ7}J�7��{��������@�������7}J~S����UÄ���:K]~S}J����Áj���P����������}J~M��~�:K7�r���S����{������<����}J~B�<�J�j�
9;.2Z32J. d�c)=F^WZ�d�cR[Mnod�^Wn�.0?o^%6�d�c)4Fc)6\b
noZ�_Q` _@?TZ�`E/fZ54FZ3/f^Wb76,aWdVc)?ocRd�cR`02jcR[
hiwz`�n�.�Z\[
[+2jcR`�b
dwZ\_@T cRb72J. b7CFcR`�n�.2b
[�no_k2j_Q`2nodÕZ\qQ^Wnoc�.2c�d�p+b7v"Z\p+^Wp 9°Z3636\Z�`ECF`2cR[![$no_
aWb7A¬Z\`­_Qd�/(c�d�no_d.�b74Fc�n�.�cIaW^Wq@6\Z32£aWdV_8D�c)2jn%2j_Qp+a%6\cRnoc8/¤h0-	.�cIaWdV_QqQb
qQZ36\Z�n�A¬_@?
nodÕb
`2[!Z\noZ\`0CB?od�_Qp m Zfno_ m l�4Fb
`2Z\[+.�cR[(Z�`Mn�.�Z�[R2jb
[!c)TÌZChVcFh

pS1 � S3 � 0
h�-	.�Z�[(p+cRb
`�[

n�.2b
n�_Q`02jc m l$Z�[¥6\c)?on�Z\nR2jb
`�`�c)4FcRd¤qQc�dVc)4FZ\[!Z\noc)/�b7C�b
Z\`<h -	.2cMaWdV_QqQb
qQZ36\Z\n�A+_@?
[!nob7AFZ\`0C�Z\` m Z�b7/fb
aWno[ 2j_Qdwd�cR[!aW_Q`0/fZ\`0CS63AUT

pS1 � S1 � m � 1
m

T79;.�Z56\c
pS1 � S2

T
pS2 � S2

T
b
`0/

pS3 � S1
dVcRp+b
Z\` ^W`02J.2b
`ECFc)/Thj-	.2Z\[]2jb
[!c°Z\`k/fZ\[!a%6\b7A�c8/ Z\`k¡FZ3C�^Wd�c¨i<X�q@\�T

9;.2Z32J.°[+.2_@9°[ n�.2c�dVc�[!aWc)2jnoZ34Fc¥u b
dÕ]F_@4e2J.2b
Z\`<h
-	.2c¤p+bID�_Qd(Z\`2[!Z3CS.2n�?od�_Qp n�.�Z\[�aWb
dÕnQ_@?Qn�.2cTb
`2b763AF[!Z\[<Z\[<n�.2b
nQ^W`�Z5?o_QdÕp7p�AF_QaWZ32
qQcR[!n,dVc�[!aW_Q`2[!cP/	AF`2b
p+Z32j[Ib
dVcd2J.�b
dwb72jnoc�dwZ3K
c)/�q@A0b;u�b
dÕ]F_@40aWdV_@2jcR[![�9°Z�n�.
_Q`063A­_Q`�c�b
qQ[
_QdwqQZ\`EC­[!nob
nocFhr-	.2Z\[Kp+cRb
`2[�n�.2b
n�n�.2cM[+AF[!nocRp 9°Z3636Wb
[+AFp+aWno_Qn�>
Z32jb76563Af2j_Q`04FcRd�C�c�no_@9°b
d1/f[Kn�.2c�egb
[I.0G
c)=F^WZ36\Z�qQdÕZ\^Wp 9;.2c�dVc$c84�c�d�A¬a%6\b7A�c�d®Z\[
aWZ34�_Qnob76Hb
`0/­aWb
dÕnoZ32jZ\aWb
nocR[ Z�`¨n�.�cÄ2j_Qp+a%6�c�noZ�_Q`¨_@?�n�.2c�aW^Wq@6\Z32®aWdV_8D�c)2jn�T89M.�Z32J.
Z\[<aWdV_@4FZ3/(c8/¨b
n�c8v�b72jn�63AMn�.2cTn�.2dVcR[I.2_@63/d6\c)4Fc)6Ch8V®_Q`2nodÕb
dtA no_ n�.2cÅ2j_Q`2nodÕZ\qQ^WnoZ�_Q`
CFb
p+c)T�n�.�cRdVc Z\[�`�_£[
nob
noc)G7/fcRaWcR`0/fcR`E2JA�h m Z\`02jc�n�.2c dVcR[!^%6\no[f_Q` n�.2c [!nob
qQZ36\Z\n�A _@?
c)=F^WZ36�Z\qQdÕZ\b$Z\`¬n�.2c�[!^WqQ[+2jdÕZ\aWnoZ�_Q`MCFb
p+cI_Q`063Ad.�_@65/�?o_Qd,Z\`E?ob7656\Z\q@6\c$b7CFcR`�no[+T#9°c
9°Z5636 `�_@9 aWd�_@2jcRc)/M9gZ\n�.§n�.�c�b
`2b763AF[!Z\[ _@?�p�AF_QaWZ32TqQc�[!nFdVcR[!aW_Q`�[!c¤c)=F^WZ36\Z\qQdwZ\b
9;.2cRdVcKb7CFcR`�no[,_@2J2jb
[!Z\_Q`2b76363A¨p+b
]�c�p+Z\[!nob
]FcR[Bh�5�����bÁ7}J�7��{h�������7�������7}J~S���:��z��S�������������Å�J~6M�~S}J����Á¥���P����������}J~|��~Y�:K7�R���S����{������<����}J~��<�J�j�
sM[�qQc)?o_QdVc)T�9°c c)v"nocR`E/+n�.2cIp�AF_QaWZ32KqQcR[!nWdVcR[
aW_Q`2[!c�/RAF`�b
p+Z52j[Ä9°Z\n�.­bMdÕb
`0>
/f_Qp c)6\cRp+cR`�n�T�[
^%2J. n�.�b
n�[!nodÕb
noc)CFZ\cR[�b
dVc$[!^Wq8D�c)2jn�no_¬p+^Wnob
noZ\_Q`�9°Z\n�. aWdV_Qq@>
b
qQZ36�Z\n�A

ε
hk-	.2Z\[¨b7?�?oc82jno[gn�.�c+nodÕb
`2[!Z\noZ\_Q` aWdV_QqQb
qQZ36\Z\noZ�c�[gqQc�n�9gc�cR` n�.�c+n�.2dVcRc

[!nob
nocR[ _@?2n�.�c£[
_@2jZ�c�n�AHh)sM[�n�.2c�p+b
Z�`gaW_QZ\`2n�_@?2Z\`2nocRd�cR[!n�Z�[H9;.2cRn�.�cRd m iI[!noZ3636QZ\[
[!nob
noZ\_Q`2b
dtAUTFn�.2cj?o_@2j^W[Ä6�Z\cR[K_Q`+n�.�c�d�c)6\b
noZ�_Q`0_@?(n�.2cj?o_QdÕp+cRdt63A�2j_Qp+p+^W`2Z32jb
n�>
Z\`0CY2J6\b
[![Ä2j_Q`2[
Z�[
noZ�`EC´_@? m ZKb
`0/ m l�no_gn�.2c aWZ34F_Qn�[
nob
noc m i�h:w n�Z\[KZ\p+aW_Qdwnob
`�n

Z
l



no_¨`2_Qnoc£n�.2b
nW`2_@9 m ij2jcRb
[!cR[Tno_§qQcIb
`­b
qQ[!_QdÕqQZ\`0C°[!nob
noc8T�qQc)2jb
^W[
c)T�9°Z\n�.´n�.2c
Z\`2nodV_@/f^%2jnoZ\_Q`§_@?Qp+^Wnob
noZ\_Q`0TRn�.�cRdVc®Z\[,b�aW_Q[!Z\noZ34�c�2J.2b
`02jcÄ?o_QdfcRb72J.¨[!nob
noc¤no_ qQc
6\c)?on2Z\`;NW`2Z\nocKnoZ\p+cFh
p	A$b
[![
^Wp+Z�`EC$b7CFb
Z\`°b£^W`�Z3?o_Qdwp aWdV_QqQb
qQZ36\Z\n�AiLWdV_Qq � bk � � 1

m

?o_Qd�cRb72J.¨_@?�n�.2c
m
[!nodÕb
noc)CFZ�c�[

bk J �´no_ qQc¤a%6�b7AFc)/	T�n�.2c¤nodÕb
`�[!Z\noZ�_Q`$aWdV_QqQb
qQZ36\Z�noZ\cR[ ?o_Qdf[!nob
noc m iZ\`gn�.�cÄ2jb
[!c£_@?�`2_QZ\[+A$Z\p+Z�nob
noZ\_Q`M2jb
`°qQc�/fcRdÕZ34Fc)/´b
[ ?o_@636\_@9g[7z

p � S2 � m � 1
m

ε
X�Z
k7\

pm
S2 � S2 � 1 � m � 1

m
ε

X�Z7 I\

p � S2 � pS1� S2
	 � pm

S1 � S2
	

pm
S3 � S2 � � 1

m

 1 	 ε � � X�ZIm7\

¡FZ5CF^WdVcKl£Z5636\^W[!nodÕb
nocR[�n�.2cx2j_QdÕdVcR[
aW_Q`0/fZ\`0CPu�b
dÕ]F_@4e2J.�b
Z�`<h
w `�_Qd1/fcRdTno_�NW`E/�_Q^Wn�TE9;.2c�n�.2cRdTn�.2c�aWZ54F_Qn�[!nob
noc|9°Z3636fqQc$dVc�b72J.2c)/�p+_QdVc�_Qd
6\cR[![�_@?onocR`+Z\`�n�.�cP6\_Q`EC<G
d�^W`0n�.�b
` n�.�c$_Qn�.�cRd¤[
nob
nocR[+TQZ\n<Z\[£`�c)2jcR[![
b
d�A¬no_a2jb763>
2j^%6\b
nocgn�.�c¨[!no_@2J.2b
[
noZ52MaW_QnocR`�noZ\b76�_@? n�.2Z\[ [!nob
nocQh Q�Q w `2no^WZ\noZ34Fc)63A�[
aW_Q]�c�`0TWn�.2c
[!no_@2J.2b
[
noZ52TaW_QnocR`2noZ\b76 _@?�bI[!nob
nocKZ\[Tn�.�cÄ/(Z3?O?ocRdVcR`E2jc)qQcRn�9°cRcR`�n�.2c�aWdV_QqQb
qQZ36�Z\n�A
_@?WdVcRb72J.�Z�`EC°n�.2c�[!nob
noc)b
`E/+n�.2c)aWd�_QqQb
qQZ56\Z\n�Ag_@?'6\cRb74FZ�`EC°Z�nwh@w `¬_Qn�.�cRdr9°_Qd1/f[+T
n�.2c­[
no_@2J.2b
[!noZ32¨aW_QnocR`�noZ�b76 /fcRnocRdÕp+Z\`2c�[�Z3?Kb [
nob
noc­Z\[¨cRb
[!Z\cRdMno_�qQc­dVcRb72J.�c)/
n�.2b
`�no_´qQci6\c)?on,b
`E/kÝ7��{®�ÄÝ7�������JTWb
`E/�Z\n<p+c�b
[!^WdVcR[�.2_@9 cRb
[IA+Z�n�Z�[)no_�6\cRb74Fc
n�.2c£[!nob
nocFhÔ-	.2c¥CFdVcRb
nocRd�n�.2c�[!no_@2J.2b
[!noZ32®aW_Qnoc�`2noZ\b76Q_@?ObI[!nob
noc8T�n�.�c£p+_QdVc£noZ\p+c
n�.2cTaWdV_@2jcR[![(Z\[rCF_QZ�`ECIno_I[!aWc�`0/§Z\`�n�.�Z\[�[!nob
noc�Z\`�n�.2cÅ6\_Q`0CSG
d�^W`,h8-	.2c�[!no_@2J.�b
[+>
noZ32¤aW_QnocR`�noZ�b76H_@?�[!nob
noc�[ m i)Z\`°n�.2cK[!^WqQ[I2jdwZ\aWnoZ\_Q`dCFb
p+c£Z\[ CFZ34�c�`gq@A

SP 
 S2� � p � S2 � p � S2 � 1
m

�
1 �¾
 m � 2� ε � � X�ZI[7\

¡F_Qdgn�.�cç^ dVc8C�^%6\b
d�`:2jb
[!c)TF9°Z\n�.
m
qQcRZ\`EC NW`�Z\noc©b
`0/

ε
qQcRZ\`0C�[!^%?ON%2jZ\cR`2n�63A

[!p+b76363T
SP 
 S2� Z\[�aW_Q[!Z\noZ34Fc)T|[!^%2J.$n�.�b
n n�.2c�aWZ34F_Qn [!nob
noc�Z�[:����}J{�K7�J������{��J����ÁF�����J������TZCh�cFh�n�.2c)p+_Q[!nf_@?onocR`Y4FZ\[!Z\noc)/�_@?fb7636O[!nob
noc�[®Z\`+n�.2c]6\_Q`0CSG
d�^W`,hWe°c)4FcRdÕn�.2c)6\cR[
[+T

Z\`+n�.2cB2jb
[!c _@?f_Q^WdH¹	s [!Z\p+^%6\b
noZ\_Q`2[�b
[x9°c)6362b
[�Z\`+bj9°_Qdt65/ _@?	2j_Q`2noZ\`2^W_Q^W[
b72jnoZ\_Q`¬[!aWb72jc�[+TBn�.2Z\[¤Z\[�`2_Qn2`�c)2jcR[![
b
dwZ363A§nod�^WcSz#w ?2n�.2c�b72jnoZ\_Q`¬[
aWb72jc)Z\[�2j_Q`�noZ�`E>
^W_Q^W[+T

m
T�n�.2c®`�^Wp+qQcRdW_@?Qb72jnoZ\_Q`2[+T8C�_Qc�[�no_IZ\`ENW`2Z\n�A�h Ã `�n�.2c¤_Qn�.�cRd'.�b
`0/	TRn�.2c

p+^Wnob
noZ\_Q` aWd�_QqQb
qQZ56\Z\n�A
ε
[+.�_Q^%63/©qQc�[!p+b76365T�qQ^Wn�`�_Qn�no_Q_g[!p+b7636fZ�`0_Qd1/fcRdTno_

]FcRcRa´b [
cR`2[!Z\q@6\c�`2_QnoZ\_Q`¬_@?2aW_Q[![!Z\q@6\cF6\cRb
dÕ`2Z\`0C¨c�dwd�_Qdw[
h,wz`gn�.2c¥2jb
[!c£_@?
m
qQc)>

Z\`0C°Z\`0NW`2Z\noc)63A;6\b
d1CFcIb
`0/
ε
qQcRZ\`ECg[
nodwZ32jn�63Ad6\b
d1CFcRd n�.2b
`aK
cRdV_@THn�.�c)[!no_@2J.�b
[!noZ32

aW_QnocR`2noZ\b76�_@?2[!nob
noc
S2
Z\[�`2c)CFb
noZ34FcSz

SP 
 S2� # 0
?o_Qd

m ¿ ∞
b
`0/

ε � 0 � X�i
r7\
-	.2Z\[�p+cRb
`2[IT n�.2b
nWn�.�cIaWZ34�_QnW[
nob
nocIZ\[�cRb
[!Z\cRd no_¨qQcB6\c)?onfn�.2b
`­no_¨qQc)dVcRb72J.2c8/¤h
w `¬n�.�c�6\_Q`0CSG
d�^W`ET�n�.�c£aWdV_@2jc�[![ 9gZ3636F[!aWcR`E/´p+_Q[!n�_@?OZ\no[¤noZ\p+c)_Q^Wno[!Z3/fcK_@?On�.2c
aWZ34�_Qn�[!nob
nocFh

£�£ ý ÛÌÔ�Ú(ñBÓt¯
Ï�Ð@×�Ð@ÛÌÏTÛÌá�×�è�ÓfÖC×�Û|çCè�ÚwÖC×�ÐÒç<¤
ÛÌ×�ÓÕÏ�×�Ð@Ú}ä@ê
ÖzÓÕÓOÓt¬}í�¬wã"ÓÕí|Ú®¶�¸QÓÕñBÛÌÏ�ñBÛ:©ßö�ª�ª}ùwê+¤7¬wö}÷�×®«�¬

ZIn



sM[B9°c�]F`2_@9Þn�.�b
n,[!nob
noc m l¨b76�[
_ Z\[;X�p+_Q[
n�65A+b76\p+_Q[!n�\ dVcÀ�Wc)2jnoZ\`0CSTOn�.2c$_Q`063A
aW_Q[![!Z\q@6\c´[!nob
nocM?o_Qd n�.2c¬aWdV_@2jcR[![�no_©d�cRp+b
Z\` Z\` _@4FcRd noZ\p+c­Z\[ m Z
hY-R.�Z\[+T,_@?
2j_Q^WdÕ[!c)T|b7C�b
Z\`§Z\[,qQb7/°`2c89g[
h�w n [!b7AF[<n�.2b
nHp+_Q[!nQ_@?Qn�.2cTnoZ�p+c¤Z�`�n�.2c�6\_Q`EC<G
d�^W`
n�.2c aW^Wq@6\Z32�CF_Q_@/f9°Z36562`2_QnfqQc aWdV_@4FZ3/(c8/RTHZ5?(n�.2c b7CFcR`�no[®b
dVcj6\Z\]�c865Agno_°p+b
]Fc
p+Z\[!nob
]FcR[BhÁ%ãH",ë�& ��*J",��ä8!ÃÂÅÄ å@ä8!+� *���Æ�*��c�²Ç�å�é½*+æ®()!#å8�+åMâ'& ê ë�*�(;ì½"%"%$bì½ä8í�å

-R.�c­b
`2b763AF[!Z\[¨_@?Kn�.2c¬aWdVc)2jc)/fZ\`0C [!c)2jnoZ\_Q`¼.2b
[§[+.�_@9°` n�.2b
n�qQ_Qn�. n�A�aWc�[$_@?Ä/fZ\[+>
2jdVcRnoc�aW^Wq@6�Z32]CF_Q_@/_CFb
p+cR[�c)v�.2Z\qQZ\n<p+^%6\noZ�a%6\c$c)=F^WZ56\Z\qQdÕZ\b7T(_Q`�c|9°Z\n�.2_Q^Wnl2j_Qp+a%6\c)>
noZ�_Q`+_@?(n�.2cMaW^Wq@6\Z32FCF_Q_@/ Z�` m ZIT�n�.�c _Qn�.2cRdHCFZ34�c�` q@A¬n�.2c aWZ34F_Qn�[
nob
noc m i�h � .2Z36\c
m Z�Z�[K^W`�Z5=F^Wc)63AM2J.2b
dÕb72jnocRdÕZ3K
c)/ªq@A¬b|2j_Qp+p+_Q`+b72jnoZ\_Q`0_@?

b � 0
Z\`+n�.2c]2j_Q`2nodÕZ\qQ^%>

noZ�_Q`�CFb
p+c)TFZ\nR2j_Q`2[!Z\[!no[�_@?�p+^%6�noZ\a%6\cMb72jnoZ\_Q` aWd�_@N%6�c�[�Z�`0n�.�c�[
^WqQ[+2jdÕZ�aWnoZ\_Q`YCFb
p+c)T
9M.�Z32J.+b7656�[!b
noZ\[+?�Agn�.2cIdVc8=�^WZ\dVc�p+cR`2n

∑bi # T
/f^WcIno_°n�.2cIb
dÕqQZ\nodÕb
dwZ\`�cR[![�_@?f[!nodÕb
n�>

c)CSA�2J.2_QZ32jc¨[!nocRp+p+Z\`0Cf?odV_Qp n�.�c�p+_Q`2c8A<G
qQb72j]�CF^Wb
dÕb
`2nocRcFhÄ-	.2Z\[BCFZ34�c�[IdÕZ�[
c§no_
n�.2c�aWd�_Qq@6�c�p _@?,c)=F^WZ56\Z\qQdÕZ\^Wp [
c)6\c)2jnoZ\_Q`0T09;.�Z52J.½2jb
`©qQc§[!_@634Fc)/�q@A0p+cRb
`�[)_@?,b
6\cRb
dÕ`�Z�`ECMaWdV_@2jcR[![Bh � c¤aWd�_@4�Z3/fc¤bK[+.�_QdÕn [!]FcRn�2J.M_@?Qn�.2c®c84�_@6\^WnoZ\_Q`2b
dtA p+c)2J.�b
`2Z\[!p
_@?x.2_@9 ]F`2_@9;6\c)/	C�c°_Q` n�.2c�=F^Wb76\Z\n�A _@?�[
nodwb
noc8C�Z\cR[�[!aWdVc�b7/([�_Q^Wn�Z\` b0aW_QaW^%6\b7>
noZ\_Q`§_@?�qQ_Q^W`E/fc)/	65AMdÕb
noZ\_Q`2b76 b7CFcR`�no[Bh�V®_Q`�nodÕb
d�A�no_Mn�.2c�^W`�Z5?o_QdÕp p�AF_QaWZ52�qQcR[!nFdVc8>
[!aW_Q`�[!cR[:/	AF`2b
p+Z32j[h/fZ\[+2j^W[![!c8/¨Z�`¨n�.�c®aWdVc)4FZ\_Q^W[,[!c)2jnoZ\_Q`ET8.2c�dVc)TRn�.�c®c)4F_@6\^WnoZ�_Q`�b
dtA
6\cRb
dÕ`�Z�`EC$aWd�_@2jcR[![�Z\[h2jb
aWb
q@6\c�_@?S/fcR[+2jdÕZ\qQZ�`ECj.2cRnocRd�_@C�c�`2cR_Q^W[WqQc).�b74FZ�_Qd(_@?Fb7CFcR`2no[Bh
-	.2c�b
`2b763AF[!Z\[r/fdwb79°[R?odV_Qp7dVcR[
^%6�no[	?odV_Qp7c84�_@6\^WnoZ\_Q`2b
dtABCFb
p+cTn�.2cR_QdtAdX�u Z3636\cRdfb
`0/
s�`E/fdVcR_Q`2Z3TEZI[7[<ZIo,�fc)CFb7>�g c)/f_Q`0/f_@T�ZI[7[
k7\(b
`E/�?odV_QpÞbB2j_Qp+aWb
`�Z�_Q`gaWb
aWcRd<_Q`gn�.2c
c)4F_@6\^WnoZ\_Q` _@?,?odVcRc�dÕZ3/(Z\`ECIqQc).2b74FZ\_QdWZ\`MaW^Wq@6�Z32rCF_Q_@/|C�b
p+c�[�X�V�6�c�p+cR`2[(b
`0/eg Z\c)2J.E>
p+b
`2`0TBi
r
r<ZI\wh

qfcRb
dÕ`�Z�`EC­Z\`04F_@634FcR[)n�.�b
n�b7CFcR`2no[KdVc�a%6�b72jc$aW_Q_Qdt65A¬aWcRdt?o_QdÕp+Z�`EC­[!nodÕb
noc)CFZ\cR[�q@A
n�.2_Q[
c�aWc�d�?o_QdÕp+Z\`0C�9°c)636�h8¹	4F_@6\^WnoZ\_Q`2b
dtAFCFb
p+c�n�.2cR_QdtA)aWd�_@4�Z3/fcR[f^W[R9gZ\n�.Mn�.2c 2j_Q`E>
2jcRaWn _@? dVc�a%6�Z32jb
no_Qd	/	AF`2b
p+Z32j[+T89;.�cRdVcH6�c�b
dw`�Z\`0CMnob
]FcR[�a%6\b72jc�4FZ\bKZ\p+Z�nob
noZ\_Q`$_@?Q[!^%2J>
2jcR[![+?o^%6�[!nodÕb
noc)CFZ\cR[BhE-	.2c Z\`�nocRdÕnocRp+aW_QdÕb76�aWc�d�?o_QdÕp+b
`E2jc _@?(b
`´b
dwqQZ\nodÕb
dtA´[!nodÕb
noc)CSAUT
[!b7A

bk 
 t ��J �k?o_Qd�Z�`�[!nob
`02jc8T02jb
`©qQc�p+cRb
[!^Wd�c)/ªq@A+n�.2c�c)4F_@6\^WnoZ\_Q` _@?�n�.2c�aW_QaW^%>6�b
noZ\_Q`+[+.�b
dVc
qk 
 t � _@?fb7C�c�`2no[+T a%6\b7AFZ\`0Cgn�.2Z\[�n�AFaWcI_@?f[!nodÕb
noc)CSA¨Z\`+aWcRdÕZ�_@/ t

h m Z\`E2jc
noZ\p+c)G

t
G
^WnoZ56\Z\n�A�_@?Qn�A�aWc8G

k
G
a%6\b7AFcRdÕ[+T

U k 
 t � � w 
 t �È� bk 
 t � 	 β lnG 
 t � b76\[!_]/fcRaWcR`E/([_Q`§n�.2c�[
nodwb
noc8C�Z32 /fc)2jZ\[!Z\_Q`2[<_@?�b7636 aW_QaW^%6\b
noZ\_Q`§p+cRp+qQcRdÕ[ 4FZ�b£n�.2c�b7CSCFdVc)CFb
noc�2j_Q`E>
nodwZ\qQ^WnoZ\_Q`�6\c)4Fc)6

G
TFn�.2cMaWcRdt?o_QdÕp+b
`02jcM_@?�b$n�AFaWc)G

k
G
[
nodwb
noc8C<Ad2jb
`0_Q`E65A´qQcP2jb7632j^%>

6�b
noc8/�Z�`�dVc)6\b
noZ\_Q`©no_¬n�.2c�aWc�d�?o_QdÕp+b
`E2jc�_@?<n�.�c�cR`�noZ�d�c�[!cRn�_@?<[!nodÕb
noc)CFZ\cR[�b72jno^Wb76563A
a%6\b7AFc)/°Z\`§n�.2cTaW_QaW^%6�b
noZ\_Q`<h8-R.�c®p+cRb
[!^Wd�c®Z\[,dVc)6\b
noZ34�c�aWb7AF_@?O? Uk » t ½

U » t ½ T�9gZ\n�.§b74FcRdÕb7CFc^WnoZ56\Z\n�A
U 
 t � CFZ54FcR`¨q@A

U 
 t � � m

∑
k " 1

qk 
 t � U k 
 t � � X�i<ZI\

ZI¿



-	.2c�c)4F_@6\^WnoZ\_Q`§_@?�n�.�cKaW_QaW^%6�b
noZ\_Q`§[I.2b
dVc
qk 
 t � _@?�b7CFcR`�no[,a%6\b7A�Z\`EC bk 
 t � 2jb
`gn�.�cR`qQc¥/fcR[I2jdwZ\qQc)/¬q@A�b
`g_Qd1/fZ\`2b
dtAi/fZ3?�?ocRd�cR`02jc�c)=F^Wb
noZ\_Q`

qk 
 t 	 1� � qk 
 t � U k 
 t �
U 
 t � � X�i
i7\

¹R=F^Wb
noZ\_Q`bX�i
i7\�dVcRaWdVcR[
cR`2no[®n�.�c dVcRa%6\Z32jb
no_Qd�/	AF`2b
p+Z32j[K_@?fb
` c84�_@6\^WnoZ\_Q`2b
dtAMCFb
p+c
X��(c8C�b7>�g c)/f_Q`E/(_@T@ZI[7[
k7T a�h+n7n7\wh@-	.�c£aW_QaW^%6\b
noZ\_Q`¬[I.2b
dVc£_@?Ob7CFcR`2no[ a%6\b7AFZ�`EC¨[!nodÕb
n�>
c)CSA

bk 
 t � Z�`E2jdVcRb
[!c�[�_@4FcRd�noZ\p+c£Z3?On�.�Z�[ [!nodÕb
noc)CSAjAFZ\c)63/([ b£aWb7A�_@?O?2b
qQ_@4Fc�b74�c�dwb7CFcFhw `­_Qd�/(c�dTno_;/fcR[+2jdÕZ\qQc]/	A�`�b
p+Z32j[�_@?�n�.�c cR`2noZ\dVc]CFb
p+c)TQn�.�c c)4F_@6�^WnoZ\_Q`­_@?ÅX�i
i7\
.2b
[ no_+qQcd2j_Qp+aW^Wnoc)/b?o_QdKcRb72J.�_@? n�.2c

m
[!nodÕb
noc)CFZ\cR[

bk J �(h;¡F_QdÄ6\b
d1CFcgb72jnoZ\_Q`�[[!aWb72jcR[A�<TFn�.2Z\[ p+cRn�.2_@/gZ\`0/f^%2jcR[ c)v"nodVcRp+c)63A|.2Z3CS.d2j_Qp+aW^Wnob
noZ�_Q`�b76�2j_Q[!no[Bh|egc84�c�d1>
n�.2c)6\cR[![IT|Z\nQZ\[<[+.�_@9°`�Z\`|g�Z\c)2J.�p+b
`2`YX�i
r
r<ZI{®\�n�.2b
n n�.�cRdVcTZ�[�b
`�c)=F^WZ34Fb76\cR`2nQp+cRn�.�_@/
no_ c8v�a%6\Z32jZ\n�65A½2j_Qp+aW^WnoZ�`EC©cRb72J.�_@?Tn�.2c

m
c)=F^Wb
noZ�_Q`�[MX�i
i7\�TR9;.2Z32J. Z\[�n�.�c°^W[!c¨_@?

b
`°b
aWaWdV_QaWdÕZ�b
noc865AP2j_Q`2[
nod�^%2jnoc)/a¹	4F_@6\^WnoZ\_Q`2b
dtAisj63CF_QdwZ\n�.�p�X�¹	sjT7¾I_@63/fqQcRd1CYZI[7m7[7o
g�Z\c)2J.�p+b
`2`°i
r
r<ZI�JT���\wh�-	.�Z�[�p+cRn�.�_@/¬Z\[�b
aWa%6�Z\c)/¬Z\`gn�.�Z\[TaWb
aWcRd�h

-	.�cd2j_QdVcd/fb
nob¬[!nod�^%2jno^Wd�c¨_@?�n�.�c¨b763C�_QdÕZ\n�.2p Z\[Mb¬[!c�n¥X�^ aW_QaW^%6�b
noZ\_Q`r` \T_@?�dVcRb76
`2^Wp+qQc�dw[ITRcRb72J.¨`2^Wp+qQc�d�dVcRaWd�cR[!cR`�noZ�`EC b£[
nodwb
noc8C<A

bi 
 t � a%6\b7AFc)/gq@A�cRb72J.�_@?�n�.�c nb7C�c�`2no[�Z�`¬aWcRdÕZ\_@/
t
h�w `¬cRb72J.gaWcRdÕZ\_@/+_Qd,dV_Q^W`0/´_@?On�.2c£b765CF_QdÕZ\n�.2p�T�n�.2c¥=�^Wb76\Z\n�A°_@?

cRb72J.�b7CFcR`2n�` [f[!nodÕb
noc)CSA�Z�[(c)4Fb76\^Wb
noc)/§b72J2j_Qd1/fZ\`0C no_£n�.2c ^WnoZ36\Z�n�A]?o^W`E2jnoZ\_Q`�X�¿7\,?o_QdOn�.2c
2j_Q`2nodÕZ\qQ^WnoZ�_Q`MCFb
p+cI_Qd c)=F^Wb
noZ\_Q`_X�Z
i7\	?o_Qd n�.2c£[!^WqQ[+2jdÕZ\aWnoZ�_Q`MCFb
p+cIdVcR[
aWc)2jnoZ34�c865A�h
-	.2c¤d�cR[!^%6\noZ\`0CBNWno`�cR[![	4Fb76�^Wc]X�^ ^WnoZ56\Z\n�Al` \QZ\[�n�.2cH2jdÕZ\nocRdÕZ�_Q`P/fc)2jZ3/fZ�`ECI_Q`P9M.�cRn�.2c�d2n�.2c
b7C�c�`2n�dVcRaWcRb
no[,^W[!Z\`ECi.2c�d�[!nodÕb
noc)CSA�_Qd:9;.2cRn�.�cRd([+.2cÄ9°Z3656Qb7/f_QaWnFbF/fZ3?�?oc�dVcR`2n�_Q`2cFh

-R.�cÅ2j_Qp+aW_Q`�cR`2n"_@? n�.�cÅ¹	sW/fcRnocRdÕp+Z\`2Z\`ECB.2_@91p+b
`EA a%6\b7A�c�dw[R9°Z3656Ba%6\b7AIcRb72J.
[!nodÕb
noc)CSA¬Z\` n�.2cM`2c)v"n(aWcRdÕZ�_@/�Z\[£n�.�c$_QaWcRdÕb
no_Qd�_@?�[!c86�c82jnoZ�_Q`�ÉHdVcRaWdV_@/f^%2jnoZ\_Q`,hr-	.2c
2jb
`2_Q`2Z32jb76	?o_QdÕp _@?�n�.�Z\[£_QaWcRdÕb
no_QdTZ�[i^ qQZ\b
[!c)/�dV_Q^%6\cRnonocj9;.2c�c)62[!c86�c82jnoZ�_Q`r`FX�¾I_@63/	>
qQcRd1CST'ZI[7m7[7o@¾)_@65/fqQcRd�Cgb
`E/+Y cRq@T%ZI[7[<ZI\wh0-	.�Z�[¤Z�[¤b qQZ�b
[
c)/0aWdV_QqQb
qQZ36�Z\[!noZ32�aWdV_@2jcR[![
C�c�`2cRdÕb
noZ\`0C£n�.2c�?o_@636\_@9°Z\`0C c)v"aWc)2jnoc)/$aW_QaW^%6�b
noZ\_Q`�[+.2b
d�c

qk 
 t 	 1� _@?Qb7CFcR`�no[�a%6\b7AS>Z�`EC§[!nodÕb
noc)CSA
bk Z\`°aWcRdÕZ\_@/ t

	
1
z

¹ ­ qk 
 t 	 1� ® � U k 
 t �
U 
 t � qk 
 t � � X�i
l7\

wzn�Z\[T_Qq@4FZ\_Q^W[ n�.2b
n:X�i
l7\%CFZ54FcR[ n�.�c�c8v�aWc)2jnob
noZ\_Q`§_@?�n�.2cÄ/	AF`2b
p+Z32j[ Z�`yX�i
i7\
h Q3�
u ^Wnob
noZ\_Q`§Z\[,n�.2c®[!c82j_Q`0/¨_QaWcRdÕb
no_QdWcRp+a%6\_@AFc)/¨Z\`¨n�.2c®[
Z�p+^%6\b
noZ\_Q`2[
h8wznQd�cq�Wc)2jno[

n�.2c)Z\p+aWb72jnf_@?OdÕb
`0/f_Qp+`�cR[![¤_Q`g[!nodÕb
noc)CSAe2J.�_QZ52jc8T,9;.2Z32J.�9°cIb76\dVc�b7/RA;/fZ\[+2j^W[![!c8/
Z�`°n�.�c£aWdVc84�Z\_Q^W[ [!c)2jnoZ\_Q`<h#w `¨c)2j_Q`�_Qp+Z52¤b
aWa%6�Z32jb
noZ\_Q`2[T_@?0¹	sM[+TRp+^Wnob
noZ\_Q`gZ�[�_@?onocR`
Z\`2noc�dwaWd�cRnoc)/§b
[,bKp+cRnob
a%.�_QdR?o_Qd	6\cRb
dÕ`2Z\`EC$q@AMc)v"aWcRdÕZ\p+cR`2nwh�u ^Wnob
noZ\_Q`�Z\`�nodV_@/f^%2jcR[
`�_QZ�[
c®Z\`2no_Mn�.2c®aWd�_@2jcR[![�_@?FdVc�a%6�Z32jb
noZ\_Q`0T
n�.�cRdVcRq@A]2j_QdÕdVc82jnoZ�`EC$n�.�c®aWdV_Qq@6\cRp _@?FaWb
n�.
£�­ ²TÛÌ×�Ó�×�è�Úw×HÐ@×
Ð@ÖOÛÌÏ�äÍ¦�¤
ÛÌÖCÖzÐ ìHä@Óf×�Û¤ñBÓÕÏ�ÛÌ×�Ó�×�è�Ó�Ótµ+¤
ÓÕç�×�ÓÕñ�Ï�à
ï<ì�ÓwÔ�ÛÌáB×·¦�¤
Óéû

k
û8¤
äÒÚ�¦�ÓÕÔoÖOÐ@Ï

t Ê 1
ê

ìHÓÕçCÚ}à
ÖzÓ Û|×�è�ÓÕÔoæTÐ@ÖzÓ�×�è�Ó�ÔéÓÕÖCà
ä@×�Ð@Ï�íx��Ð����Cþ
��Ëßÿ2Ï�à
ï<ì�ÓwÔfïKÐ@í�è�× Ï�ÛÌ×�ì�Ó Ú}ÏIÐ@Ï�×�Ówí|ÓÕÔ5(�ÖzÓÕÓh¸QÐÒÓÕçCè�ïKÚ}Ï�Ï
©�×}øwø®×�«�¬

Z
k



/(c�aWcR`0/fcR`E2JA´b
dÕZ\[!Z\`0C�?odV_Qp n�.2c�aWd�_@2jcR[![)_@?,aW^Wd�c§dVcRa%6\Z32jb
noZ\_Q`ªq@A0b7656\_@9°Z\`0C�6\_Q[!n
[!nodÕb
noc)CFZ�c�[<no_$qQc�dVc)CFb
Z\`2c8/¤h Q ¢

-	.2c®[
aWc)2jZ\b76Hn�AFaWc¤_@?Fp+^Wnob
noZ\_Q`�b
aWa%6\Z\c)/gZ�`�n�.2Z\[,aWb
aWcRdfZ\[,n�.2c®_Q`�c®Z\`2nodV_@/f^%2jc)/
Z\`$n�.�cT[
^Wd�4Fc)A£_Q`a^ ¹R4F_@6\^WnoZ\_Q` m nodÕb
noc)CFZ\cR[#`�q@ABp2Ë72j]]�����J����X�ZI[7[<ZI\�z)sj?onocRd�dVcRa%6\Z32jb
noZ�_Q`
.2b
[®nob
]FcR`ga%6\b72jc)T cRb72J.­b7CFcR`�n�` [¤aWdVc86�Z\p+Z\`2b
dtAg[!nodÕb
noc)CSA

b̃i 
 t � Z\[®[I6�Z3CS.2n�63Ad2J.�b
`0CFc)/q@A�b7/	/fZ�noZ\_Q`°_@?�b)nocRdÕp
εi
T79;.2Z32J.°Z\[Å/fdÕb79°`d?odV_Qp bF¾)b
^W[![!Z\b
`;/(Z\[!nodÕZ\qQ^WnoZ\_Q`d9°Z�n�.

K
cRdV_�p+c�b
`gb
`E/�NW`�Z�noc
σ2T
n�.2cÄ6\b
nonocRdr/fcR`2_QnoZ\`EC$n�.�c�[
_@G72jb7656\c)/��P�l��������}J~eÝ7�J�����J~S{��|h-R.�cKdVcR[!^%6\n�Z�[�b7CFcR`2n

i
` [HNW`2b76Q[!nodÕb
noc)CSAj?o_Qd<aWcRdÕZ\_@/

t
T

bi 
 t � z
bi 
 t � � max Ì b̃i 
 t � 	 εi 
 t � ; 0Í εi 
 t �2Î N 
 0 � σ2 � � X�i7n7\

9M.�Z32J.gZ\[�`2_Q`EG
`2c)CFb
noZ34Fc�q@A$b
[![!^Wp+aWnoZ\_Q`,h
-	.�c¤n�9°_I_QaWcRdÕb
no_QdÕ[+TÌ[!c)6\c)2jnoZ\_Q`�ÉHd�cRaWdV_@/f^%2jnoZ\_Q`�b
`E/¨p+^Wnob
noZ\_Q`�b
dVc®d�cRaWcRb
noc)/	63A

b
aWa%6�Z\c)/©no_¬n�.�c$aW_QaW^%6\b
noZ\_Q`+_@?<b7CFcR`2no[IT�n�.�^W[ÄC�c�`2cRdÕb
noZ\`0C¬aWdV_@2jcR[![!c�[�_@?�aW_QaW^%6\b7>
noZ�_Q`d/	AF`2b
p+Z32j[�c)=F^WZ34�b76\cR`�n2no_�aWdV_@2jcR[![
cR[<_@?2d�cRa%6\Z52jb
no_Qd:/RAF`�b
p+Z52j[H9°Z\n�.¨`2_QZ\[!cFh

-	.�cI[!Z\p+^%6\b
noZ�_Q`�[�no_§qQc aWdVcR[
cR`2noc)/´Z�`´n�.2cF?o_@636\_@9°Z\`0Cg[!c)2jnoZ\_Q`´[+.�_@97n�.2b
nfn�.2c
dVcR[!^%6\no[I_Q`ªn�.�c§[!nob
qQZ36\Z\n�A©_@? e°b
[+.0G
c)=F^WZ36\Z\qQdwZ\b¬b76�d�cRb7/	Ay/fcRdÕZ34Fc)/b?o_Qd£n�.�cd2jb
[!c¨_@?
^W`2Z3?o_QdÕp&p�AF_QaWZ32�qQcR[
nHdVcR[
aW_Q`2[!c,c)v"nocR`E/$no_£n�.2cH2jb
[!cT_@?Ô.2cRnoc�dV_@CFcR`2cR_Q^W[2qQc).2b74FZ\_Qd
/(c�[+2jdÕZ�qQc8/¬q@A§c84�_@6\^WnoZ\_Q`2b
dtA|/RAF`�b
p+Z52j[
h

Ï *�íW& ëJä8��*J",��æÐ �S��������}J~S�	�J~PM i ��{�K7~S��{®�J�cÑj�����J����� � c�9°cRdVcTcR[!aWc)2jZ\b76363A�Z\`�nocRdVcR[!noc8/§Z\`�n�.2cÅ?o_@636�_@9;>
Z�`ECy=F^WcR[
noZ�_Q`�[#zl¡FZ\dÕ[!n�T%/f_QcR[)n�.�ce6\cRb
dÕ`2Z\`0C aWdV_@2jcR[![£[!^WaWaW_QdÕn<[!c)6\c)2jnoZ\_Q` qQcRn�9°cRcR`
[!nob
nocR[�_@?(n�.2c [!_@2jZ\cRn�AUTQcR[!aWc82jZ�b76363A­qQcRn�9°cRc�` m ZKb
`0/ m i<� m c)2j_Q`0/	T@.�_@9 /f_QcR[�n�.2c
aW_QaW^%6�b
noZ\_Q`g[!Z3K
cIb7?�?oc82jn(n�.�cF6\cRb
dÕ`2Z\`ECM/	AF`2b
p+Z32j[#�B-	.2Z\d1/	TÔ.2_@97Z\p+aW_QdÕnob
`2nWZ\[®n�.2c
n�.�dVcR[+.�_@65/°[!Z3K
c)T�b
[,p+cRb
[!^WdVc)/gq@AMn�.2cx2j_Q[!n�G
aWd�c)?ocRdVcR`E2jc¤Z\`0/fc)v�T)?o_Qd(n�.2c�6\_Q`EC<GKb
`E/
p+c)/fZ\^Wp�G
d�^W`$_Q^Wn�2j_Qp+cR[f_@?�n�.2cHC�b
p+c�[#� � .�b
nHb
dVcTn�.2c�p+_Q[!nH`�_Qnoc)9°_Qdwn�.EA�/fZ3?�?oc�d1>
cR`02jcR[TZ\`�6\cRb
dÕ`2Z\`0C;/	AF`2b
p+Z32j[®qQcRn�9°cRc�`gn�.�cF2j_Q`�nodwZ\qQ^WnoZ\_Q`´b
`E/0n�.2c)[
^WqQ[+2jdÕZ�aWnoZ\_Q`
C�b
p+c@�

-	.�c�[
Z�p+^%6\b
noZ\_Q`2[£b
dVc�qQb
[!c)/ª_Q`0n�.2cMc)4F_@6\^WnoZ\_Q`2b
dtA´b763CF_QdÕZ\n�.2p b
[¥/fcR[+2jdÕZ\qQc)/
Z�`gn�.2cKaWdVc82jc)/fZ�`EC§[!c)2jnoZ\_Q`<h#w `°_Qd1/fcRd�no_|/fcRdÕZ54Fc�dVcR[!^%6\no[ ?o_Qd<n�.�c£[!c�`2[!Z\noZ34FZ�n�A$_@?On�.2c
6�c�b
dw`�Z\`0C­aWdV_@2jc�[![x9°Z�n�.0dVc�[!aWc)2jn(no_¬n�.�c�aW_QaW^%6\b
noZ\_Q`+[!Z3K
c)T<9°c�aWc�d�?o_QdÕp+c)/ [!Z\p+^%>
6�b
noZ\_Q`�[F9°Z\n�.

n � 25
b
`E/

n � 100
b7C�c�`2no[+T�n�.2cPNWdÕ[!nr2jb
aWno^WdÕZ\`0C+n�.2c�`2_QnoZ\_Q` _@?<b

[!p+b763602j_Qp+p+^W`2Z\n�AUT�9;.2Z36\cIn�.�cB6\b
nonocRd [!nob
`0/f[�?o_Qd bj2j_Qp+aWb
dÕb
q@65A¬p+_QdVcIb
no_Qp+Z\[!noZ32
[!nod�^%2jno^WdVc�_@?�n�.2c�c)2j_Q`�_Qp�A�h � c�b
[![!^Wp+c�n�.�dVcRcx/fZ3?�?ocRd�cR`2n�n�.2dVc�[+.2_@63/M6�c84�c86�[ Z\`¨n�.2c
dÕb
`0CFc�_@?

τ I β JhÒ 0 � 25� 0 � 5 � 1 Ó ?o_QdOqQ_Qn�.Mn�AFaWcR[W_@?,CFb
p+cR[Bh�¹([
aWc)2jZ\b76563AIn�.�c 6�b
[
n�4Fb76�^Wc
τ I β � 1

dVc8=�^WZ\dVc�[�bx6\b
d1CFc�/fc)CFdVcRc�_@?@2j_Q_Qd1/fZ\`2b
noZ\_Q`�Z\`�n�.�c¤aW_QaW^%6\b
noZ\_Q`0T|[!Z\`02jc®c�b72J.
b7C�c�`2n(Z�[�aWZ34F_Qnob76Ob
`0/_.�b
[£no_M2j_Q`2nodÕZ\qQ^Wnocj.2Z\[�p+b7v�Z\p+^Wp 9°Z3636�Z\`EC�`�cR[![�no_¬aWb7A¬Z\`
_Qd1/fcRd no_kCFcRn®n�.2c¬aW^Wq@6\Z52MCF_Q_@/ b72J2j_Qp+a%6\Z\[+.2c)/	T�b
`0/�n�.2c�dVc´Z\[§`�_�_QaWaW_Qdwno^W`�Z\n�A
£�° Ýßá
Ú�Öz×�ÔoÚw×�ÓÕí�¦

bk è�Ú}ÖÔ� ñ"Ð@ÓÕñ®ÛÌà
×Õ�ÌñBà
ÔoÐÒÏ�í�Ô#Ó�¤
ä@Ð@ç�Úw×�ÐÒÛÌÏ�ê
æ�è�Ð@ç�è®ïKÓÕÚ}Ï�Ö2×�è�Ú}×
×�è�Ó(ÔéÓÕÖ�¤
ÓÕç�×�ÐÒÑ|Ó'¤
ÛU¤7¶à
äÒÚw×�Ð@Û|Ï Özè�ÚwÔéÓ2è�Ú}Ö�ì�ÓÕç�ÛÌïKÓ2õwÓÕÔéÛÌê�×�è�ÓÕÔéÓ�ÐÒÖHÏ�Û<æ�Ú®¦,ÛÌá|ÔéÓÕí�ÚwÐ@Ï�Ð@Ï�í�×�è�Ð@ÖQÖC×�ÔoÚw×�ÓÕí�¦�Ñ|ÐÒÚ%¤
à
ÔéÓ�Ð@ï�Ð@×�Úw×�Ð@Û|Ï�¬

Z7 



_@?Ä^ 2J.2cRb
a©dwZ3/fZ\`0Cl`ßh�-	.2c�aWdVc)?ocRd�cR`02jc�aWb
dÕb
p+cRnocRd�?odV_Qp n�.�c$^WnoZ36\Z\n�A�?o^W`02jnoZ\_Q` b
`0/
Z�`�Z\noZ�b76(cR`E/(_@9°p+cR`�no[x9°cRdVc�b
[![!^Wp+c)/ªno_¬Z3/(c�`2noZ32jb76%?o_Qd�b7636(b7CFcR`�no[�9°Z\n�.

β � 100b
`0/
w � 200

hH-	.2c�p+^Wnob
noZ\_Q`�4Fb
dÕZ\b
`02jc$Z�[£b
[![!^Wp+c)/�no_¬qQc�be2j_Q`�[!nob
`2nR4Fb76�^Wc$_@?
σ2 � 0 � 05

h7-	.2cT[!nodÕb
noc)CFZ�c�[�_@?Qn�.2c¤Z�`�Z\noZ�b76�aW_QaW^%6\b
noZ�_Q`$b
dVc�dÕb
`0/f_Qp+Z3K
c)/	T�[!^%2J.$n�.2b
n
bi 
 0� Z\[ ZChjZCh+/Th
Z\`���h-	.�c´[!Z\p+^%6\b
noZ\_Q` dVcR[
^%6�no[�aWdVcR[
cR`2noc)/ Z\` n�.2ca?o_@636�_@9°Z\`0C [+.�_@9 n�.2ca/fc)4Fc)6\_Qa%>
p+cR`2nW_@?(n�.2cIaW_QaW^%6\b
noZ\_Q`´p+c�b
`+_@?(Z\`E/(Z34FZ3/f^Wb76'2j_Q`2nodÕZ\qQ^WnoZ\_Q`2[®b
`E/�n�.�c aWcRd12jcR`�n�>
b7C�c$_@?<[!^%2J2jcR[
[+?o^%6OaWdV_@4FZ\[!Z\_Q`2[�_@4FcRd�noZ\p+cFh�-	.2c�a%6�_Qno[¥/fZ\[!a%6\b7A+b74�c�dwb7CFcR[�_@?ÄZ
r
r
[!Z\p+^%6�b
noZ\_Q`�d�^W`2[BhTY b
nob°_Q`0n�.2c|6\b
[!n�G
aWcRdÕZ\_@/_/fZ�[
nodwZ\qQ^WnoZ\_Q`0_@?,[!nodÕb
noc)CFZ\cR[Ä9gZ\n�.�Z�`
n�.2c aW_QaW^%6\b
noZ\_Q`´b
dVcMqQb
[!c)/ _Q`­i
r
r
r§[
Z�p+^%6\b
noZ\_Q`+d�^W`2[x?o_Qd�b�n�.�dVcR[+.�_@63/�4Fb76\^WcM_@?
τ I β � 0 � 5hn
���P�S��������}J~_Ö �����S����� ¡FZ3CF^WdVcR[	n®b
`E/d¿�/fZ�[
a%6�b7A n�.�cTd�cR[!^%6\no[f_@? n�.2c�`2^Wp+cRdÕZ32jb76B[!Z\p�>
^%6�b
noZ\_Q`�[Bhr¡�Z3CF^WdVcjni?o_@2j^W[
cR[K_Q`+n�.2cj6\_Q`0CSG
d�^W`0c)4F_@6�^WnoZ\_Q`+_@?�b74�c�dwb7CFcj2j_Q`2nodÕZ\qQ^%>
noZ�_Q`�[

b
?o_Qd£n�.�c§n�9°_+aW_QaW^%6�b
noZ\_Q`ª[
Z5K
c�[Ib
`0/�n�.2c¨aWcRd�2jcR`2nob7CFc�_@? d�^W`�[ Z�`½9M.�Z32J.

n�.2cMaWdV_@4FZ\[!Z\_Q` _@?�n�.2cMaW^Wq@6\Z32BCF_Q_@/½9°b
[£[
^%2J2jcR[![+?o^%6Chr¡FZ5CF^WdVcj¿$[+.2_@9°[Kn�.2cj6\b
[!n�G
aWcRdÕZ�_@/�/(Z\[!nodÕZ\qQ^WnoZ\_Q`°_@?W[!nodÕb
noc)CFZ�c�[�Z\`gn�.2c£aW_QaW^%6�b
noZ\_Q`<h,-R.�c�?o_@636\_@9°Z\`0C°_QqQ[!cRdt4Fb7>
noZ�_Q`�[ .2_@63/´Z\`0/fcRaWc�`0/fcR`2n�63AM_@?2n�.�c�^W`0/fcRdt63AFZ�`ECiCFb
p+cSz× t2BJõ0?�[6E0453�÷61YòH7 } ÷6`2u	ú5E0453�÷P1�9235Ø7õ0F i K7�ï�7}J�7�S��������}J~ ���ZÙJ� �ONZNI��{)��� �:K7�Û�����J��~S��~)�
���7����M<�
s9aWd�_Qp+Z�`�cR`2n¤dVcR[!^%6\n�?odV_Qp n�.�c´n�.�cR_QdVcRnoZ32jb76 b
`2b763AF[!Z\[¨_@?x/fZ�[I2jdVcRnocgaW^Wq@6�Z32;CF_Q_@/
C�b
p+c�[|9°cgb76�[
__/fcRdÕZ54Fc)/ Z\` [!c82jnoZ�_Q` i­Z\[�n�.2b
n®c8?�N%2jZ\cR`2nTc)=F^WZ36�Z\qQdÕZ\bf/(_�`2_QnH/fc)>
aWcR`0/�_Q` CFdV_Q^Wa�[!Z3K
c)T�[!Z\`02jc b7636Ka%6�b7AFcRdÕ[gb
dVc aWZ54F_Qnob76PX�pfb7CF`2_@6\Z�b
`0/�qfZ\aWp+b
`0T
ZI[7m7[7\wh	sj6\n�.2_Q^%CS.´_Q^Wd [!Z\p+^%6\b
noZ\_Q`2[�[!^%CSCFcR[!n�n�.2b
nfaWcRd1.�b
aW[®n�.2c)aW_QaW^%6�b
noZ\_Q`¬[!Z3K
c
p+Z3CS.2nFqQc�Z\p+aW_QdÕnob
`2n�T�n�.�Z\[h2jb
`2`2_QnFqQc�b
[+2jdÕZ\qQc)/gno_ [!aWc)2jZ3N%2 2J.2b
dÕb72jnocRdÕZ\[!noZ32j[,_@?Fn�.2c
^W`0/fcRdt63A�Z\`ECYCFb
p+cR[+T�qQ^Wn<p+_QdVcR_@4FcRd®no_´b
`�Z\p+aW_QdÕnob
`2nr?oc�b
no^WdVc$_@?:¹R4F_@6\^WnoZ\_Q`2b
dtA
sP63CF_QdÕZ\n�.2p+[+Tf`2b
p+c865A�n�.2b
nH6\cRb
dÕ`2Z\`0C�Z�[MZ\p+aWdV_@4Fc)/c9°Z�n�.�b
`�Z\`E2jdVcRb
[!c°Z\`bC�d�_Q^Wa
[!Z3K
cFh m p+b7636\cRd�aW_QaW^%6\b
noZ\_Q`2[¥2j_Q`04FcRd1CFcP2j_Q`2[!Z3/fcRdÕb
q@63A­[+6\_@9°cRd®n�.�b
`�6\b
d1CFcRd�_Q`�cR[+T
qQc)2jb
^W[!c�n�.�c�c)?O?oc)2jno[I_@?<c8v�aWcRdÕZ\p+cR`�nob
noZ�_Q` b
dVc§p+_Qd�c�[!Z3CF`2Z3N%2jb
`2n,Z\`ªn�.�c|6\b
nonocRd�h
Q Â
-	.�Z�[�c)?�?oc)2jnQZ\[<aWb
dÕnoZ32j^%6\b
dt65A�aWdVc)4Fb76\cR`�nQZ�`$_Q^Wdf[!Z\p+^%6�b
noZ\_Q`�[+T�no_ n�.�c¤c)v"nocR`2n�n�.2b
nQn�.�c
6�c�b
dw`�Z\`0C°aWdV_@2jcR[![�Z\`¬n�.�c)[!p+b7636<CFdV_Q^Wa´_@?

n � 25
.2b
[®`�_Qn'2j_Q`04FcRd1CFc)/	T#9;.2cR`gn�.2c

[!Z\p+^%6�b
noZ\_Q`�[Å9°cRdVcKnod�^W`E2jb
noc)/Th× t2BJõ0?�[6E0453�÷61YðH7:9	õ7ú�õ0@C453�÷61�t	õ045g;õ7õ01�9245E04�õ0B�÷6W�4�ô	õV9	÷6@C3�õ045;6F ��~ ��}��:K �<�J�j����L
���������

n6o
���0NI�J�:�P}J���r}ON7����~dÝ7����������MM�:K7��}J�)�PK7}J�l�%�:K7�r�����J��~S��~)�;�7��}J{������¥�:K7�J~ nqp �× t2BJõ0?�[6E0453�÷61�fH7�ó ô2?�õ0BJô	÷Sú�ù<F i K7�ÚK7� �PK7���M�:K7�]{�}J����Þ7�7���SNI������~S{®�P��~6M7��T τ I β �:K7�B�������

���Z´J����ÁM�:K7�:�7�S������{'�<}J}CMB���:�7��}JÝ7�ZM7��M<�
£�Ø ý ÛÌÔOÚ�ñBÓÕ×�Ú}Ð@ä@Ówñ ñBÐ@ÖCçCà
ÖCÖzÐ@Û|Ï�ÛÌÏ)×�è�Ó Ówá�áßÓwçC×�ÖfÛÌáQí�ÔéÛÌà7¤£ÖCÐ@õ}Ó ÛÌÏ)ä@ÓÕÚ}ÔoÏ�ÐÒÏ�íKñ�¦|Ï�ÚwïKÐÒçCÖ�Ð@ÏF¤
à
ì�ä@ÐÒç

í�ÛÌÛÌñ¤í|Ú}ïKÓÕÖQÖzÓwÓ0§2ä@ÓwïKÓÕÏ�ÖQÚwÏ�ñÄ¸QÐ@ÓÕç�è�ïKÚwÏ�ÏÅ©�×}øwø}ö�«�¬

ZIm



0 10000 20000 30000 40000

5

10

15

20

25

t

b

τ
β " 1

2

τ
β " 1

4

τ
β " 1

©ßÚ�«)§�Û|Ï�×�ÔoÐ ìHà
×�ÐÒÛÌÏ�í�ÚwïKÓwê
n & 25

0 10000 20000 30000 40000

0

10

20

30

40

50

t

b

τ
β " 1

2

τ
β " 1

4

τ
β " 1

Û

© ì,«8§2ÛÌÏ�×�ÔoÐ ì�à
×�Ð@Û|Ï�í|Ú}ïKÓÕê
n & 25

0 10000 20000 30000 40000

2

4

6

8

10

12

14

t

b

τ
β " 1

2

τ
β " 1

4

τ
β " 1

©ßç�«8§�ÛÌÏ�×�ÔoÐ ì�à
×�ÐÒÛÌÏTí�ÚwïKÓwê
n & 100

0 10000 20000 30000 40000

0

5

10

15

20

25

t

b

τ
β " 1

2

τ
β " 1

4

τ
β " 1

Û

©ßñ#«8§2ÛÌÏ�×�ÔoÐ ì�à
×�Ð@ÛÌÏTí|Úwï�ÓÕê
n & 100

0 10000 20000 30000 40000

30

35

40

45

50

55

60

65

t

b

τ
β " 1

2

τ
β " 1

4

τ
β " 1

©ßÓt« ¨ à
ì�Özç�ÔoÐÍ¤
×�ÐÒÛÌÏ í|Ú}ïKÓÕê
n & 25

0 10000 20000 30000 40000

0

10

20

30

40

50

t

b

τ
β " 1

2

τ
β " 1

4

τ
β " 1

Û

©ßá�« ¨ à
ì�Özç�ÔoÐÍ¤
×�ÐÒÛÌÏ í|Ú}ïKÓÕê
n & 25

0 10000 20000 30000 40000

20

30

40

50

60

t

b

τ
β " 1

2

τ
β " 1

4

τ
β " 1

©ßí�« ¨ à
ì�Özç�ÔoÐÍ¤
×�Ð@Û|Ï�í|Ú}ïKÓÕê
n & 100

0 10000 20000 30000 40000

0

10

20

30

40

t

b

τ
β " 1

2

τ
β " 1

4

τ
β " 1

Û

©ßè�« ¨ à
ì�Özç�ÔoÐÍ¤
×�ÐÒÛÌÏ�í�ÚwïKÓÕê
n & 100

¡FZ3CF^WdVcxn<zc°ÅÝ7�������<��Ü'}J~l���������l����}J~S�
b
�J~6M b ����{®��~l�����<�h}ON n �S{�{®�����SNI�S� b ��}JÝ7������}J~
ZI[



× t2BJõ0?�[6E0453�÷61��H7:92u2@C@Jõ0BCBCW�u	ú } ?�÷6[P35BC3�÷61a÷PW<4�ô	õ } u2t	ú535@Ay;÷S÷<ù2F Ü'}J�j�7��������}J~ }ON
�:K7�P�7�S������{¥�<}J}CM����]�j}J���P���<{�{������SNI�<� ��~ �:K7�j���S����{������<����}J~��:K7�J~c��~ �:K7�P{�}J~l���������l����}J~
�<�J�P���
s�[¥2jb
` qQc$[!c�cR`�?odV_Qp m ^Wq@N%C�^Wd�cR[Än<X�q@\�T'n<X�/	\�T0n<X�?�\,b
`0/½n<X�.0\<_Q`0n�.2c�dÕZ3C<.�n:.�b
`0/
[!Z3/(c _@?R¡FZ3C�^Wd�c]n7T�n�.�c aW^Wq@6�Z32�C�_Q_@/ Z\[K`2_QnfaWdV_@4FZ3/(c8/y/f^WdÕZ\`0C´p+_Q[
n(_@?(n�.2c noZ\p+c)T
9M.�Z32J.´dVcq�Wc82jno[Tn�.�c)dVcR[
^%6�no[H?odV_QpÞn�.�c£[!nob
qQZ36\Z\n�A°b
`2b763AF[!Z\[®_@?Oc)=F^WZ36\Z�qQdÕZ\bMZ\`´[!c)2jnoZ\_Q`
i�h7-	.�c¤dVcR[
^%6�no[R/fZ3?�?ocRd	9°Z\n�.�dVcR[
aWc)2jnHno_In�.�c¤n�.�dVcR[+.�_@65/i6�c84�c86"b
`E/°n�.2c¤n�AFaWc�_@?�CFb
p+c
Z�`;2j_Q`�[!Z3/(c�dwb
noZ\_Q`<h

-	.�c|.�Z5CS.�cR[!n�aWc�d12jcR`2nob7CFc�X�¿
r Û \�_@?�d�^W`2[F9°Z\n�. [!^%2J2jcR[![+?o^%62aWdV_@4FZ�[
Z�_Q` _@?,n�.2c
aW^Wq@6�Z32¥CF_Q_@/�2jb
`+qQc _QqQ[
cRdt4�c8/+b
n�n�.�cB6\_@9gc�[!nWn�.2dVc�[+.2_@63/�6\c)4Fc)62Z\`+n�.�cI[!^WqQ[+2jdÕZ\a%>
noZ�_Q`½C�b
p+c¨a%6\b7AFc)/�q@A�n�.�c¨[!p+b7636�aW_QaW^%6\b
noZ\_Q`0o�[!cRce¡FZ3CF^WdVcdn<X�?�\whPV®_Q`�nodÕb
d�AUTfn�.2c
aW^Wq@6�Z32§aWd�_8D#c82jn¤Z\[$`�c)4FcRdB2j_Qp+a%6\cRnoc)/¼?o_QdIn�.2c;.�Z5CS.�cR[!n�b
`0/W.�b
d1/	65A�c84�c�ddX� 
h ¿ Û \
?o_Qd£n�.�c§p+c)/fZ\^Wp n�.2dVcR[I.2_@63/ Z�`©n�.2ce2j_Q`�nodwZ\qQ^WnoZ\_Q`½CFb
p+c)Tf[!c�ci¡FZ3C�^Wd�cR[Bn<X�q@\�b
`0/
n<X�/	\whqsgc�`02jc®_Q^Wd([!Z\p+^%6\b
noZ�_Q`�[,dVcq�Wc)2jnFn�.�c�[!nob
nocRp+cR`�n _Q`§n�.2c¤Z�p+aWb72jn�_@?Fn�.2c�2j_Q[!n�G
aWdVc)?ocRdVc�`02jcKZ\`0/fc)vB/fcRdÕZ34Fc)/¬Z\`;LWdV_QaW_Q[!Z\noZ\_Q`� 
h

V¤_Qp+a%6�c�noZ�_Q`¬_@?fn�.2c)aW^Wq@6\Z32�aWdV_8D�c)2jnWZ\[®p+_QdVcI[!^%2J2jc�[![+?o^%6FZ\`­n�.2cI[
^WqQ[+2jdÕZ�aWnoZ\_Q`
C�b
p+c¥2j_Qp+aWb
dVc)/´no_�n�.2cÄ2j_Q`�nodwZ\qQ^WnoZ\_Q`;CFb
p+c£qQc)2jb
^W[
c£_@?�n�.2c�[!c)6\c)2jnoZ34Fc£aWdVc�[![!^WdVc
[!nocRp+p+Z\`0Cy?odV_Qp n�.2c°dVc8?o^W`0/	G
d�^%6\cFhMsj6\n�.2_Q^%CS.�n�.2c°aWZ34F_Qn¤[!nob
noc m i­Z\[$b­e°b
[+.EG
c)=F^WZ36\Z�qQdÕZ\^Wp Z\`§qQ_Qn�.iC�b
p+c�[+T)?odV_Qp n�.2c�4FZ\c)9°aW_QZ\`2nF_@?Fb£[
Z�`ECS6�c�b7CFcR`�nQZ\`¨n�.2cx2j_Q`0>
nodwZ\qQ^WnoZ\_Q`�CFb
p+c)TS2j_Q`2nodÕZ\qQ^WnoZ\`0C´b$aW_Q[!Z\noZ34�c b
p+_Q^W`�n�Z\` m Z�Z\[£Z\p+p+c)/fZ\b
noc)63A´aW^W`E>
Z�[I.2c)/�9°Z�n�.+bP6\_@9 aWb7AF_@?�?(b
`0/�Z\`0/f^%2jcR[�b�[+9°Z�n�2J.+no_@9°b
d1/f[�[!nodÕb
noc)CFZ\cR[®[
^WaWaW_Qdwn�>
Z�`EC m Z)Z\` n�.2ci6\_Q`EC<G
d�^W`<h�V®_Qp+aWcRnoZ\noZ\_Q`�qQc�n�9gc�cR`+[!nodÕb
noc)CFZ\cR[KZ�[F9gc�b
]�c�`2c)/y/(^Wc
no_Mn�.2c®p+_Q`�c)ASG
qQb72j]iCF^Wb
dÕb
`2nocRc¤_@?�n�.�c�[!^WqQ[+2jdÕZ\aWnoZ\_Q`iCFb
p+cÄ9M.�Z32J.§Z\`02jdVcRb
[
cR[ n�.2c
aWdV_QqQb
qQZ36�Z\n�A¨_@?<.2b74FZ\`0C¨cR`�_Q^%CS.e2j_Q`2nodÕZ\qQ^WnoZ\_Q`2[ 2j_@636�c82jnoc)/´no_�aWdV_@4FZ3/(cKn�.�c¥CF_Q_@/Th× t2BJõ0?�[6E0453�÷61�«H7:xÄ÷61245?�35t2u<453�÷61�yhE0=�õ0F ��~M�:K7�'��}J~)�<Þ7���S~6L����<��~l���%�����J��~]~S}�����}r{�}J~6j
���������l���Ä��}B�:K7�r�7��}JÝ7������}J~M}ONF�:K7�r�7�S������{0�<}J}CM<�
-R.�Z\[�dVcR[!^%6\nf[!nocRp+[Å?odV_Qp n�.�c [!c)6\c)2jnoZ34Fc aWdVcR[![
^WdVc)b76\dVcRb7/	Aa/(Z\[+2j^W[
[!c)/+b
qQ_@4FcMb
`0/
Z\[h/fZ\[!a%6\b7A�c8/gZ\`e¡FZ3CF^WdVcR[rn<X�b7\�b
`0/Mn<X�2J\�T79;.2cRdVc¤b74�c�dwb7CFcx2j_Q`�nodwZ\qQ^WnoZ\_Q`2[:2j_Q`04FcRd1CFc
no_@9gb
d�/([ÄK
cRd�_´Z\`0/fcRaWcR`E/fcR`2nf_@?�n�.�cMn�.2dVcR[I.2_@63/©[!Z3K
cFhhw ?:9°c�nob
]�cMbe?o^WdÕn�.�cRd�6\_Q_Q]
Z�`�no_)n�.�c�NW`2b76#/fZ\[!nodÕZ\qQ^WnoZ�_Q`M_@? [
nodwb
noc8C�Z\cR[IT|b
[l/fZ�[
a%6�b7AFc)/�q@A]¡�Z3CF^WdVcR[R¿<X�c)\Qb
`E/d¿<X�?�\�T
9gcg[!cRc°n�.�b
n¤[!nodÕb
noc)CFZ\cR[Mb
dVcM/(c�`2[!c)63Ay2j_Q`02jcR`�nodwb
noc8/ b
n�K
cRd�_(hM-	.2cgaWdVcR[!c�`02jc°_@?
`2_Q`0G7K
c�dV_§[!nodÕb
noc)CFZ\cR[H2jb
`´qQcIb
[+2jdÕZ\qQc)/+no_§n�.�c)c)?O?oc)2jnW_@?Op+^Wnob
noZ\_Q`,h@sj/	/(Z\noZ\_Q`2b76363A
Z\nS2jb
`¨qQc®[!cRc�`�n�.2b
nQn�.�c®n�.2d�cR[+.2_@63/d6\c)4Fc)6�Z�no[
c)63?QZ�[,aW_Q[
Z�noZ34Fc)63AMdVc)6\b
noc)/gno_ n�.2c®[
aWcRc)/
_@?02j_Q`04FcRd�C�c�`02jcFh

qfb
qQ_QdÕb
no_QdtA c)v�aWc�dwZ\p+cR`�no[§q@Acwz[
b
b72a���h�J���hX�ZI[7m7[7\)c)4FcR` Z�`E/fZ52jb
noc0n�.�b
n¥K
c�dV_
2j_Q`2nodÕZ\qQ^WnoZ�_Q`�[§b
dVc+p+_QdVc�?od�c)=F^WcR`2n�Z\`W2j_Q`�nodwZ\qQ^WnoZ\_Q` CFb
p+cR[¨Z3?Ä2j_Qp+aWb
dVc)/ no_�b
[!nob
`E/(b
d�/i2j_Q`2noZ\`�^W_Q^W[(aW^Wq@6\Z32rCF_Q_@/PC�b
p+cQh Ã ^Wd2[!Z\p+^%6�b
noZ\_Q`�[�[!^WaWaW_QdÕnBn�.2Z\[(dVcR[!^%6\n
b
`E/¬[+.�_@9ï=�^WZ\noc�`�Z52jc865A�n�.2c¤Z�`�nocR`2[
Z�n�AM_@?F[!c)6\c)2jnoZ34Fc®aWdVc�[![!^WdVc)T�9;.2Z32J.e2jb
`¨qQc�[!cRc�`
?odV_Qp b�2j_Qp+aWb
dwZ\[!_Q`°_@?<¡FZ5CF^WdVc�[H¿<X�c8\2b
`0/�¿<X�?�\'9°Z�n�.d¿<X�CS\Ob
`E/�¿<X�.E\wh× t2BJõ0?�[6E0453�÷61�³H7:92u2t2BC@C?�35`2453�÷P1�yhE0=�õQÝ�F ��~ �:K7�M��}J~)�<Þ7���S~6LÄ���<��~:���;�����J��~ø~S}��B��}
Ý7}J���<~l���J������Á]{�}J~l���������l���r�j}J���x�:K7�J~f�:K7�r����z��S������M]{�}J���Ô��K7�J���

τ
�

i
r



20 40 60 80 100
0

0.2

0.4

0.6

0.8

1.0

%

b

©ßÚ�«RÝßÏ�Ð@×�Ð@Ú}äÌñBÐ@ÖC×�ÔoÐ ì�à
×�Ð@Û|Ï�ê
n & 25Þ t & 0

20 40 60 80 100
0

0.2

0.4

0.6

0.8

1.0

%

b

© ìÔ«RÝßÏ�ÐÒ×�Ð@Úwä|ñBÐ@ÖC×�ÔoÐ ì�à
×�Ð@ÛÌÏ�ê
n & 100Þ t & 0

20 40 60 80 100
0

0.25

0.50

0.75

1.00

1.25

1.50

1.75

%

b

©ßç�« ¨ à
ì�ÖCçCÔoÐ�¤
×�Ð@ÛÌÏ�í�ÚwïKÓwê
n & 25Þ t &

40000

20 40 60 80 100
0

0.5

1.0

1.5

2.0

%

b

©ßñ#« ¨ à
ì�Özç�ÔoÐÍ¤
×�ÐÒÛÌÏ¬í�ÚwïKÓwê
n & 100Þ t &

40000

20 40 60 80 100
0

2

4

6

8

10

12

14

%

b

©ßÓt«)§2ÛÌÏ�×�ÔoÐ ì�à
×�Ð@ÛÌÏ í|Úwï�ÓÕê
n & 25Þ t &

40000

20 40 60 80 100
0

10

20

30

40

50

%

b

©ßá�«8§�Û|Ï�×�ÔoÐ ìHà
×�ÐÒÛÌÏ0í�ÚwïKÓÕê
n & 100Þ t &

40000

20 40 60 80 100
0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
%

b

©ßí�«
G
çCÛÌÏ�×�Ð@Ï�à
ÛÌà
Özê

n & 25
ê
t & 40000

20 40 60 80 100
0

2.5

5.0

7.5

10.0

12.5

15.0

%

b

©ßè8«
G
ç�ÛÌÏ�×�ÐÒÏ�à
ÛÌà
ÖCê

n & 100
ê
t & 40000

¡�Z3CF^WdVcÄ¿<zq��~S�������J��ß,���J���Ô�7������}CM_M7�������������:����}J~S�h}ON �������������<������L p0à0à0à ���S~<��L
τ I β � 0 � 5

i<Z



× t2BJõ0?�[6E0453�÷61�µH7:92u2t2BC@C?�35`2453�÷P1�yhE0=�õQÝ�Ý�F ��~6M7��Ý7�ZM7�S�J���������������<������UÄ���:K7��~Y�:K7�	�7}J�7�6j
��������}J~�����~PMe��}CUÄ�J��M7�h������~)�d�S~S� NI}J���j��ÁÚM7�������������:����M]��~��:K7�:��~l������Ý7�J���

0 � τ � �
-R.�cR[!cKdVcR[
^%6�no[�b
dVcB/fcRaWZ32jnoc)/¬Z\`�¡FZ3C�^Wd�cR[Å¿<X�2J\fb
`E/�¿<X�/R\wh�-	.2c8A§b
dVc)p+_Qd�c)_Qq@4FZ\_Q^W[
Z\`°n�.2cx6\b
nonocRdR/(^Wc�no_Mb¥6\b
d1CFcRd�c)v"nocR`�nQ_@?E2j_Q`E4�c�d1CFcR`02jcFh�¡�d�c)=F^WcR`02jZ\cR[,_@?F[!nodÕb
noc)CFZ\cR[
c)v�2jcRc)/fZ\`0C�n�.2c�aWcRd'2jb
aWZ\nob®n�.2d�cR[+.2_@63/

τ � 50
/fc)2J6\Z\`2c�[+.2b
dÕa%63AUT�9;.2Z36\c�[!nodÕb
noc)CFZ�c�[(Z\`

n�.2cKZ\`2nocRdt4Fb76��
0 � τ � /f_�`�_QnE?o_@636\_@97b)[!aWc82jZ5N%2TaWb
nonocRdÕ`,h)-	.2c�dVcRb
[!_Q`d?o_Qd�n�.2Z\[Å6\Z\cR[�Z\`n�.2c¥?ob72jnOn�.2b
n�n�.2cRdVc�Z\[T`�_�[!c86�c82jnoZ54Fc£aWdVcR[![!^Wd�c�_Q`¬[!nodÕb
noc)CFZ\cR[,Z\`gn�.2c�Z�`�nocRdt4Fb76��

0 � τ � hp(c82jb
^W[!c¬_@?�n�.�c¬p+_Q`�c)ASG
qQb72j]bC�^Wb
dÕb
`�nocRc¬b7636�[!nodÕb
noc)CFZ\cR[
b # τ

A�Z\c)63/ðZ3/fcR`2noZ32jb76
^WnoZ56\Z\n�A�9;.�Z52J.0p+b
]FcR[Kb
`0Aa/fZ�[I2jdwZ\p+Z\`2b
noZ\_Q`0qQcRn�9°cRcR`´n�.2cRp4Z\p+aW_Q[![!Z\q@6\cFh:-	.2Z\[KZ\[
`2_Qn¤nod�^Wca?o_Qd b7636�[
nodwb
noc8C�Z\cR[

b � τ
Th9;.2Z32J.c/fZ�c¬_Q^Wn�T<qQc)2jb
^W[!c¬b7636Å2j_Q`�nodwZ\qQ^WnoZ\_Q`2[

c)vÔ2jc�c)/fZ�`EC¬n�.�c$n�.�dVcR[+.�_@63/y6\c)4Fc)6
T � τn

b
dVc|9°b
[!noc8/©b
`0/©n�.2cRdVcMZ\[�b
`�Z\`02jc�`2noZ34Fc
?o_Qdx^ 2J.2c�b
a´dÕZ3/(Z\`EC:`ÅX�w [!b
b72������J��� TEZI[7m7[7\W_Q`¨n�.2cÄ2j_Q`2nodÕZ\qQ^WnoZ\_Q`¨_@?2_Qn�.2c�dw[
h

-	.�cM2j_Qp+a%6\cRnoc;6\b72j]ª_@?T[!c)6\c)2jnoZ34FcgaWd�cR[![!^WdVcd?o_Qd)[!nodÕb
noc)CFZ�c�[
b # τ

2j_Qp+qQZ�`�c)/
9°Z�n�.Mn�.�cTdÕb
`0/f_Qp c)6\cRp+cR`2no[fcRp+qQc8/R/fc)/�Z\`$n�.�cÅ¹	4F_@6\^WnoZ\_Q`2b
dtABsj63C�_QdÕZ\n�.2pÛ2jb
^W[!cR[
n�.2cP2j_Q`04FcRd1CFcR`E2jc�_@?�[!nodÕb
noc)CFZ�c�[�no_@9gb
d�/([�b§^W`�Z5?o_QdÕp /fZ\[!nodÕZ\qQ^WnoZ\_Q` Z\` n�.2cP6\_Q`0CSG
d�^W`,h× t2BJõ0?�[6E0453�÷61�áH7:92u2t2BC@C?�35`2453�÷P1�yhE0=�õQÝ�Ý�Ý�F ��~_�:K7����}J~)�����S~6LR�:K7���JÝ7�������<�x�7}J�7�S���Cj
����}J~d�P���J~i{®}J~l���������:����}J~

b
�������J��~S�hÝ7�J���S���h}ONÅ�J��}JÝ7�h��}J�)�PK7��Áj}J~S��K7�J� N�}ONB�:K7�h{�}J���Ô��K7�J���

τ
����z��S������MM��}Å{®}J�j�7�������¥�:K7�r�7�S������{h�7��}ãâ���{8���

wz`g_Q^Wd<c)v"b
p+a%6\c)THb)^W`2Z3?o_QdÕp�/(Z\[!nodÕZ\qQ^WnoZ\_Q`°_@?W[!nodÕb
noc)CFZ�c�[�Z\p+a%6\Z\cR[¤b
`¬b74FcRdÕb7C�c£Z\`0>
/fZ34FZ3/(^Wb76Ô2j_Q`2nodÕZ\qQ^WnoZ\_Q`�_@?

b � 1
2 τ
h8sj6�n�.�_Q^%CS.$n�.�c®dVcR[!^%6\n�T|n�.2b
n@.�Z5CS.�cRdfn�.2dVcR[I.2_@63/f[

Z�p+a%63A_.�Z3C<.�cRd�b74�c�dwb7CFc;2j_Q`2nodÕZ\qQ^WnoZ\_Q`2[M[!cRc�p+[B2j_Q^W`2nocRd�G
Z�`�no^WZ\noZ54Fc)T�Z\nÅ2jb
` b7CFb
Z\`
qQc+c)v�a%6\b
Z\`2c8/�q@A�n�.2cY6\b72j] _@?�[
c)6\c)2jnoZ34�c+aWd�cR[![!^WdVc¬Z\`ðn�.2c­[!^WqQ[I2jdwZ\aWnoZ\_Q` CFb
p+cFh
LWcRd1.2b
aW[)Z�n Z\[ _@? [!_Qp+c¨Z\`2nocRd�cR[!nr?o_Qd¥2j_Q`2nodÕZ\qQ^WnoZ\_Q`2[B/fcRb76\Z\`0C�9°Z�n�.©n�.2ce=F^WcR[!noZ\_Q`
_@?(b
dÕnoZ3N%2jb76363A­Z\`2nodV_@/f^%2jZ\`0Cgn�.2dVc�[+.2_@63/f[¤Z\`­_Qd1/fcRd�no_¨p+b
]Fc b7CFcR`2no[®aWb
dÕnoZ32jZ\aWb
noc Z\`
aW^Wq@6�Z32�CF_Q_@/gaWdV_@4FZ\[!Z\_Q`�X�u�_Qd�c)636�ZQb
`E/Y�fcR[!nocRdt6\^W`0/	T�i
r
r
r7\wh

ä ",� ()ë�&Fæ�*J",��æ
wz`�n�.�Z\[$aWb
aWcRd�9°cgc8v�b
p+Z\`2c8/ n�.2c;6\cRb
dÕ`2Z\`EC_/	A�`�b
p+Z32j[$_@?TqQ_Q^W`0/fc)/	63A�dÕb
noZ\_Q`2b76
b7CFcR`2no[IT)9;.2_j9°cRdVc�b
[!]Fc)/°no_j4F_@6�^W`�nob
dÕZ563Ae2j_Q`�nodÕZ�qQ^Wnoc¤no_�b�/fZ�[I2jdVcRnoc®aW^Wq@6\Z32�CF_Q_@/Th
-R.�c§n�.2c�_QdVcRnoZ32jb76�aWb
dÕn _@? n�.2c§aWb
aWc�d¥?o_@2j^W[
c)/ _Q`©[!nob
noZ32Mc)=F^WZ36�Z\qQdÕZ\b´b
`E/ p�AF_QaWZ32
qQcR[!nFdVc�[!aW_Q`2[!c�/RAF`�b
p+Z52j[,_@?�n�9°_j/(Z3?O?ocRdVcR`�n�n�AFaWcR[�_@?�n�.�c�n�.2dVcR[I.2_@63/°aW^Wq@6�Z32ÅC�_Q_@/
C�b
p+cQh � .�cRdVcRb
[®Z\`­n�.�c]2j_Q`2nodÕZ\qQ^WnoZ\_Q`�CFb
p+c Z\`0/fZ34�Z3/f^Wb76'2j_Q`�nodwZ\qQ^WnoZ\_Q`2[¤b
dVc]6\_Q[!n
Z�`k2jb
[
c¬_@?�aWdV_@4FZ\[!Z\_Q`k?ob
Z56\^WdVc8T<n�.2cRd�c¨Z�[Mb¬p+_Q`2c)ASG
qQb72j]½CF^Wb
dÕb
`2noc�c¨Z�`�n�.�c°[!^Wq@>
[+2jdÕZ�aWnoZ\_Q`kCFb
p+cFh|pf_Qn�._CFb
p+cR[Mc)v�.2Z\qQZ\n�p+^%6�noZ\a%6\cgc)=F^WZ56\Z\qQdÕZ\b<zKb
`�c)?ON%2jZ\cR`2nT_Q`2c)T
9M.�cRdVc¨n�.�c¨aW^Wq@6�Z32|C�_Q_@/ Z\[j2j_Qp+a%6\cRnoc)/�b
`0/ b7636<b7CFcR`�no[ b
dVc°aWZ34�_Qnob763T(b
`0/ Z�`�c)?�>
N%2jZ�c�`2n¤c8=�^WZ36\Z\qQdÕZ�b7T:9M.�cRdVc°aWdV_@4FZ\[!Z\_Q` Z�[M`�_QnTb72J2j_Qp+a%6\Z\[+.2c8/¤h � cM9°cRd�cgb
q@6\cgno_
[+.2_@99n�.2b
nTn�.2c¨c)?ON%2jZ�c�`2n¤_Q^Wn�2j_Qp+c¨Z\[�b
` b
qQ[!_QdÕqQZ�`EC©[!nob
noc°_@?�^W`2Z3?o_QdÕp p�AF_QaWZ32
qQcR[!n dVc�[!aW_Q`2[!c 6\cRb
dÕ`2Z\`EC�Z\`$n�.2c¤[
^WqQ[+2jdÕZ�aWnoZ\_Q`jCFb
p+c)T89;.�Z56\c®Z\nQZ\[�b
`$Z\`2[!nob
q@6\c®c)=F^WZ3>
6�Z\qQdÕZ\^Wp Z\`­n�.�cF2j_Q`�nodwZ\qQ^WnoZ\_Q`YCFb
p+cFh � Z\n�.´n�.�c)Z\`2nod�_@/(^%2jnoZ\_Q`¬_@?(dÕb
`E/(_Qp+`�cR[![�Z\`

i
i



n�.2ci2j_Q^WdÕ[!c$_@?,[!nodÕb
noc)CSAY?o_QdÕp+b
noZ\_Q`0TWn�.2c$b
`2b763AF[!Z\[B2j_Q^%63/ qQc§c)v"nocR`0/fc)/�Z�`©_Qd1/fcRd
no_§cR[!nob
q@6\Z\[+.´d�cR[!^%6\no[¤_Q`gn�.2cI[
no_@2J.2b
[!noZ32®[!nob
qQZ36\Z\n�A¬_@?Wc8=�^WZ36\Z\qQdÕZ�b�h<-R.�c)aWZ34F_QnW[!nob
noc)T
ZChjcQh}n�.2cKc)?ON%2jZ�c�`2n�c)=F^WZ56\Z\qQdÕZ\^Wp�T�9°b
[�[+.2_@9°`§no_MqQcK[!no_@2J.�b
[!noZ32jb76563A§Z\`�[!nob
q@6\c£Z\`¨n�.2c
2j_Q`2nodÕZ\qQ^WnoZ\_Q`MCFb
p+cKb
`0/a/fcRp+_Q`2[!nodÕb
noc)/°_Q`E65A$no_$qQcK[!no_@2J.�b
[!noZ32jb76365A�[!nob
q@6\c�Z\`°n�.2c
[!^WqQ[+2jdÕZ\aWnoZ�_Q`dCFb
p+c�q@A§Z\p+aW_Q[!Z\`0C§b7/	/fZ\noZ\_Q`2b76 dVc�[!nodÕZ52jnoZ34Fc¥2j_Q`0/fZ\noZ�_Q`�[ dVc)CFb
d1/fZ\`0C
n�.2c�`2^Wp+qQcRd,_@?O[
nodwb
noc8C�Z\cR[,b74Fb
Z36\b
q@6\cFh<u _QdVcR_@4FcRd�Z�n02j_Q^%65/+qQc£[+.2_@9°`°n�.2b
n�Z\`´n�.2c
p+c)/fZ\^Wp d�^W`¨n�.�c�[!_@2jZ\cRn�A$[
aWcR`0/f[�p+_Qd�c�noZ\p+cKZ\`°[!nob
nocR[r9°Z\n�.2_Q^WnFaWdV_@4FZ\[!Z\_Q`¨n�.2b
`
_Qn�.2cRdt9°Z\[!cFh � c�b7/	/fZ\noZ\_Q`2b76363Ae?o_Q^W`0/¬n�.2b
n2aWd�_@4�Z\[!Z\_Q`;?ob
Z36\^WdVc)Z\[�aW_Q[!Z\noZ54Fc)63A|2j_Qdwd�c)>
6�b
noc8/½9°Z\n�. n�.�c n�.2dVc�[+.2_@63/½6\c)4Fc)63T�b�dVc�[!^%6\nl9;.2Z32J.0Z\[K[!^WaWaW_QdÕnoc)/0q@A´_Q^Wd¤[
Z�p+^%6\b7>
noZ�_Q`�[ b
[Å9°c)636 b
[ q@Ae6\b
qQ_QdÕb
no_QdtA�c)v"aWcRdÕZ\p+cR`2no[,_Q`d/fZ\[+2jdVcRnocKaW^Wq@6\Z32�CF_Q_@/aCFb
p+cR[
h

-	.�cd6�c�b
dw`�Z\`0C©aWd�_@2jcR[![I_@?H.2cRnoc�dV_@CFcR`2cR_Q^W[Kb7CFcR`�no[ Z�`�_Q^Wd�[!Z\p+^%6\b
noZ\_Q`2[j9°b
[
p+_@/(c86�c8/ªq@A0b
`½¹	4F_@6�^WnoZ\_Q`�b
d�A�sj63CF_QdÕZ�n�.�p�T'9;.2Z32J.©Z\[B2J6\_Q[!c865A+d�c)6\b
noc)/�no_­dVcRa%6\Z3>
2jb
no_Qdd/RAF`�b
p+Z52j[´_@?Ic)4F_@6\^WnoZ�_Q`�b
dtAWCFb
p+cªn�.2cR_QdtA�h w ` [!^Wp+p+b
dtAUT�n�.�c�[
Z�p+^%6\b7>
noZ�_Q`�[¤[!nod�_Q`0CS63A§[!^WaWaW_QdÕn�_Q^Wd,aWd�c)4FZ�_Q^W[I65Ad/fcRdÕZ34Fc)/­n�.�cR_QdVcRnoZ32jb76QdVcR[
^%6�no[
h,¡�_Qdh.�Z3C<.
n�.2dVc�[+.2_@63/;4Fb76�^Wc�[+T
n�.2c�aW^Wq@6\Z32�CF_Q_@/;9°b
[�b76\p+_Q[!n�`2c84�c�d�aWdV_@4FZ3/fc)/gZ�`°n�.�cx2j_Q`2nodÕZ3>
qQ^WnoZ�_Q`�CFb
p+c)TS9;.2Z36\c�aWdV_@4FZ�[
Z�_Q`+_Q`+b74FcRdÕb7CFcj9°b
[�p+_Qd�c�[
^%2J2jcR[![+?o^%6�Z�`+n�.�cM[!^Wq@>
[+2jdÕZ�aWnoZ\_Q`bCFb
p+cFh§e°c)4FcRdÕn�.2c)6\cR[![IT(c84�c�`�Z�`�n�.2c°[!^WqQ[I2jdwZ\aWnoZ\_Q`kCFb
p+c)T<n�.�cgaW^Wq@6\Z32
aWdV_8D�c)2jnh9°b
[ `2_Qn 2j_Qp+a%6\cRnoc)/ Z\`ªn�.2c§p+bID�_QdÕZ\n�A©_@? 2jb
[!cR[IT%/(^Wc�no_ n�.�c§aWdV_QaWcRdÕnoZ\cR[
[!nob
noc)/g_Q`¨p+c)/fZ�^Wp�G
d�^W`°qQc).�b74FZ�_Qd�h

å|å8è#å8!7å8�H(@å@æ
sP/fp+b
noZ3T'sM`2b
nlg£hBb
`E/kLWcRdÕd�AUTEu�_Qnon�A_X�ZI[7[<ZI\�T2æo_QZ�`�nrLWdV_8D�c)2jno[�9gZ\n�.�_Q^Wn:V®_Qp+p+Z\n�>
p+cR`2n�T0Ö ��Ý7����Uç}ON ^ {�}J~S}J�P��{ n ���6M7������T «0á TBi7¿7[7G
i< 
k�hp<Ë72j]ST#-	.2_Qp+b
[+T0s°_@?O?op+cRZ\[!nocRd�T7¡FdÕb
`2]STBb
`0/ m 2J.09°c)?oc)63T0s°b
`2[I>�LWb
^%6RX�ZI[7[<ZI\�T,s m ^Wd1>
4�c8A¬_@?%¹	4F_@6\^WnoZ�_Q` m nodÕb
noc)CFZ\cR[+T�Z�`rzSg£hU��h�p(c86�c897b
`0/�q¤hUpTh�pf_Q_Q]FcRd¥X�c)/f[Bh \�T b ��}Cj{®����M7��~)�<�¥}ONd�:K7�dç<�:Kh��~l������~S������}J~S�J�¶Ü'}J~�NI������~S{��¥}J~Åèr��~S������{Q°Ä� �<}J�����:K7�j��TRu�_Qd�C�b
`
��b
^%?op+b
`�`0T m b
`;u b
nocR_@T)V�sjTBaWa�h
i7G7[�h

p(b7CF`�_@6�Z3Tlu�b
dÕ]�b
`0/WqfZ\aWp+b
`0Tlp(b
dÕno_Q`kqTh%X�ZI[7m7[7\�ThLWdV_@4FZ\[!Z\_Q` _@?ÅLW^Wq@6\Z32e¾I_Q_@/f[#z
¡�^%6363Akw p+a%6\cRp+cR`2noZ\`EC©n�.2c;V®_Qd�c´n�.2d�_Q^%C<.kLWdÕZ34Fb
noc�V®_Q`�nodÕZ�qQ^WnoZ\_Q`�[+T�Ö ��Ý7����U }ON^ {�}J~S}J�j��{ n ���6M7������T «0³ T#¿7m
l7G
k
r<Z
hp(b7CF`�_@6�Z3T7u b
dÕ]$b
`E/�ub2J�KcRc)T)u Z32J.2b
c86	X�ZI[7[<ZI\�TÔ�f_@6\^W`2nob
dtAPV®_Q`2nodÕZ\qQ^WnoZ\_Q`d¾Ib
p+cR[#z
¹R?ON%2jZ\cR`2nÔLWdwZ34Fb
nocHLWdV_@4FZ�[
Z�_Q`M_@?ÔLW^Wq@6�Z32r¾)_Q_@/([IT ^ {�}J~S}J�j��{D��~6z��S����Á7T ð0é T�l7¿<ZIG
l
k
k�hpR6\Z\[![+ThV�.2dÕZ\[!no_Qa%.2cRd)b
`0/�e°b76�c�qQ^%?�?�THp(b
dÕdtA X�ZI[7m7n7\�T¤Y dÕb7CF_Q`0G m 6\b7A�Z\`EC�b
`E/øp(b76363>
dV_Q_Qp Y b
`02jZ\`EC:zF-	.�caLWdÕZ34Fb
noc m ^WaWa%63Aª_@?®b�LW^Wq@6�Z32;¾I_Q_@/	TPê�}J�S��~S�J�h}ON b �S������{^ {�}J~S}J�j��{®��T ð0« TEZIG<Z
i�hV®b7/f[!q@AUTEV�.�b
dt6�c�[�pfdÕb
p b
`E/_u b7A�`�cR[+TS¹	6\Z5K
b
qQc�n�. X�ZI[7[7[7\�T%�f_@6\^W`2nob
dtAaLWdV_@4FZ�[
Z�_Q`
_@?%-R.�dVcR[+.�_@63/YLW^Wq@6\Z52Ä¾I_Q_@/f[Å9gZ\n�.MV®_Q`2noZ\`�^W_Q^W[�V®_Q`�nodwZ\qQ^WnoZ\_Q`2[7zÔ¹	v�aWcRdÕZ\p+cR`E>
nob76@¹R4FZ3/fcR`02jc8T�ê�}J�S��~<�J�,}ON b �S������{ ^ {�}J~<}J�j��{���T µ7ò TÔ¿
l7G< 
l�hV®b74Fb76�Z\cRd�c)T�sj6\qQcRdÕno_�X�i
r
r
r7\�T�V®_Q_Qd�/(Z\`�b
noZ�_Q`gb
`0/+n�.�c�LWd�_@4�Z\[!Z\_Q`g_@?OY Z\[+2jdVcRnoc¥LW^Wq@>
6�Z32h¾I_Q_@/f[(q@ABV®_QdÕdVc)6\b
noc)/i¹R=F^WZ36\Z\qQdwZ\b7T�ê�}J�S��~S�J�)}ON b �S������{ ^ {�}J~S}J�P��{ i K7��}J��Á7T f X�l7\�Ti
l7¿7G
i7¿7¿�h

i
l



V�6\cRp+cR`2[IT'V�.2dÕZ\[!noZ\b
`2c�b
`0/kg Z\c)2J.2p+b
`�`0T%-	.2_Qp+b
[eX�i
r
r<ZI\�T�Y]AF`2b
p+Z32j�f_@6\^W`2nob
dtA
V®_Q`2nodÕZ\qQ^WnoZ\_Q`�no_�b_LW^Wq@6\Z32�¾I_Q_@/Åz;qfcRb
dÕ`2Z\`EC no_ qQc b_¡FdVcRcfg Z3/(c�d�T�Y Z\[!]F^W[+>
[!Z\_Q`2[!aWb
aWZ\cRdði7n
r7T¼»�`�Z34�c�dw[
Z�n5Ë
n{s°b
`�`2_@4FcRd�Tb¡Fb72J.2qQcRd�cRZ32J. � Z�dÕno[+2J.�b7?ono[+9°Z\[+>
[!cR`2[I2J.2b7?onocR`ETqs°b
`2`2_@4FcRd�h

V®_QdÕ`2cR[+T8g�Z32J.�b
d1/+b
`0/ m b
`0/	6\cRd�T#-�_@/R/yX�ZI[7[
k7\�T i K7� i K7��}J��ÁB}ON ^ T<������~S�J������������L b �S������{èh}J}CM7�l�J~6M�Ü'���S�_èr}J}CM7��T7V®b
p+qQdÕZ3/	CFc¥»M`�Z54FcRdÕ[!Z\n�AjLWdVcR[
[+T8V®b
p+qQdÕZ3/	CFc)T
i
`0/gc)/f`,h
Y b79gc�[+T g)hSu�h T Ã dwqQc86563TëæwhEu�h T m Z\p+p+_Q`�[+T g)hS-fh T b
`E/ 4Fb
`W/fca��dÕb7CFn�T s¬hPæwhEVMh
X�ZI[7m
k7\�T Ã d1CFb
`2Z3K
Z\`0C_¾Id�_Q^WaW[]?o_QdFV®_@636\c)2jnoZ34FcMsj2jnoZ\_Q`0T2°Ä�j������{®�J~ b }J��������{®�J� n {��Zj��~<{���Ö ��Ý7����UÄTBY c)2jcRp+qQcRdxZI[7m
k7T'Z7Z7 7ZIG<Z7ZIm7¿�h

¡�^%/fcR`�qQcRd1CST�Y d�c)9 b
`0/çqfc)4FZ\`2c)T�Y b74�Z3/ø�$hlX�ZI[7[7m7\�T i K7� i K7��}J��Á�}ON G ���J��~S��~)�c��~èh�J�j����T#ubw -�LWdVcR[
[+T7V®b
p+qQdÕZ3/RCFc)T7ubs¬h
¾I_@63/(qQc�d1CST�Y b74FZ3/W¹Th%X�ZI[7m7[7\�Tdèr��~<������{_°Ä� �<}J�����:K7�j�B��~ n

���J��{�K0L�ìx�<�����j�ZÙJ������}J~6Lr�J~6M�c�J{�K7��~S� G ���J��~S��~7�<T#sj/	/fZ�[
_Q`0G � c�[+6\c)AUT�g cRb7/fZ\`0C�h
¾I_@63/(qQc�d1CST<Y b74FZ5/ø¹Th b
`0/ Y c�q@Th��b763AFb
`2p+_@A X�ZI[7[<ZI\�T s�V®_Qp+aWb
dÕb
noZ34Fc�sM`2b763AS>
[!Z\[$_@? m c)6\c)2jnoZ\_Q` m 2J.2cRp+cR[M^W[!c8/ Z\`b¾IcR`2c�noZ52Psj63C�_QdÕZ\n�.2p+[IT�Z\`hzx¾IdVc8C�_QdtAíæwh,¹¤h
g�b79;6\Z\`2[PX�c)/Th \�TÈkS}J�S~PM7������}J~S� }ONîèr��~<������{�°Ä� �<}J�����:K7�P��TSu _Qd1CFb
`��Kb
^%?op+b
`�`0T m b
`
u�b
noc�_@T7V�sjT"aWa�hwk7[7G7[
l�h

¾IdÕb7/([
nocRZ\`0T8u b
dÕ]aX�ZI[7[
i7\�T#-�Z\p+c�Y]AF`2b
p+Z32j[,b
`E/Mw `E2j_Qp+a%6�c�noc�w `0?o_QdÕp+b
noZ\_Q`�Z\`§n�.2c
LWdwZ34Fb
noc�LWd�_@4�Z\[!Z\_Q` _@?�LW^Wq@6\Z32d¾I_Q_@/f[+Tïê�}J�S��~<�J�:}ON b }J��������{®�J� ^ {�}J~<}J�jÁ7T ò0ð0ð X�¿7\�T¿7m<ZIG7¿7[< 
h

� X�ZI[7[7n7\�Tl¹R?ON%2jZ\cR`2nHLWdV_@4FZ\[!Z\_Q`ª_@? b¬Y Z\[+2jdVc�nocdLW^Wq@6�Z32P¾I_Q_@/	Tñ��~l������~<������}J~S�J� ^ {�}Cj~<}J�j��{�Ö ��Ý7����UÄT f0« T�m< 7 IG7m7[< 
h
wz[
b
b72JT�g£h�u b
dÕ]<T m 2J.2p+Z3/fn�K7TQYgh THb
`0/ � b76\]FcRd�Tòæob
p+c�[xu hÔX�ZI[7m7[7\�TS-R.�cBsM[![!^WdÕb
`02jc
LWdV_Qq@6\cRp Z\`°bBqfb
qQ_QdÕb
no_Qd�APu b
dÕ]�c�n�T b �S������{�ÜDK7}J��{®��T ³7ð TBi<Z7 IG
i
l
k�h4�b
`k/fcd�KdÕb7CFn�Tls¬hmæwh,VMh T Ã dÕqQc)6363TXæwh,u�h T�b
`E/ Y b79°cR[+TRg£hÔu�h%X�ZI[7m
l7\�Tr-	.2cdu Z\`2Z3>
p+b76%V®_Q`2nodÕZ\qQ^WnoZ\`0C m cRnfb
[£b m _@6\^WnoZ\_Q`+no_aLW^Wq@6\Z32B¾I_Q_@/f[ÄLWdV_Qq@6\cRp+[+T6°Ä�j������{®�J~b }J��������{��J� n {®����~S{��XÖ ��Ý7����UÄT�u�b
d�2J.½ZI[7m
l7T'Z7Z
i7G<Z
i
i�hq(c8/RAFb
d1/	TPæo_@.2` X�ZI[7[7¿7\�T	LW^Wq@6�Z32]¾I_Q_@/f[#z	s m ^Wdt4Fc)A­_@?r¹	v"aWcRdÕZ\p+cR`2nob76%g cR[!c�b
d12J.0T
Z�`rz6æo_@.�`�s�h��Kb7CFc)6Fb
`0/�sj654FZ\`Y¹Th�g _Qn�._X�c)/f[Bh \�T i K7��ój�J~6M7��}J}C´Ä}ON ^ T7�7�������P��~l���J�^ {�}J~S}J�j��{®��T#LWdÕZ\`02jcRno_Q`d»M`2Z34FcRdÕ[!Z\n�AiLWd�cR[![+T)LWdÕZ\`02jc�no_Q`0T
aWa�h)Z7Z7ZIG<ZI[7n�hu�b
dÕZ\p+_Q`0T@g b
p+_Q`bX�ZI[7[
l7\�T<sj/fb
aWnoZ54Fc]qfcRb
dÕ`2Z\`EC<TÔ¹	4�_@6\^WnoZ\_Q`2b
dtAgY]AF`2b
p+Z32j[Kb
`0/
¹R=F^WZ36\Z\qQdwZ\^Wp m c)6\c)2jnoZ\_Q`¨Z\`M¾)b
p+cR[+T ^ �<��}J�7���J~ ^ {®}J~S}J�j��{�Ö ��Ý7����UÄT f0µ T"k
r
l7G
k<Z7Z
hu�b
dtv�TÔqfcR[I6�Z\c¥u�hjb
`E/�u b
non�.2c)9°[+T m noc84�c�`ds´h#X�i
r
r
r7\�TQY]AF`2b
p+Z32x�f_@6\^W`2nob
dtAiV¤_Q`0>
nodwZ\qQ^WnoZ\_Q`°no_$b�LW^Wq@6\Z52�LWdV_8D�c)2jn�T0Ö ��Ý7����UW}ON ^ {®}J~S}J�j��{ n ���6M7������T ³0µ TBl
i< IG
l7¿7m�hu�c�`2c)K
cR[IT'¡S6�b74FZ\_fu�h T%u _Q`2nocRZ\dV_@T0LWb
^%6�_f�$h TWb
`E/¼-�cRp+Z\p+Z3T%s�]FdÕb
p X�i
r
r<ZI\�TlLWdÕZ3>
4�b
noc¥LWdV_@4FZ\[!Z\_Q`°_@?�Y Z\[+2jdVc�noc¥LW^Wq@6\Z32�9°Z\n�.;wz`E2j_Qp+a%6\cRnocxw `0?o_QdÕp+b
noZ\_Q`0T·ê�}J�S��~S�J�,}ON�c���:K7���j������{��J� ^ {�}J~S}J�j��{®��T f0« T�n7[
l7G7¿<ZIn�hu�Z3636\cRd�T2æo_@.2`ôs©hBb
`0/bsM`0/fdVcR_Q`�Z3Tñæob
p+cR[MX�ZI[7[<ZI\�TlV¤b
`k¹R4F_@6\^WnoZ\_Q`2b
dtA0Y]AF`2b
p+Z32j[
¹Rv"a%6\b
Z\`M¡FdVc�c¥g Z3/fZ\`0CF[ Z�`;¹	v"aWcRdÕZ�p+c�`2no[#��T ^ {�}J~S}J�P��{�� G ������������T f0³ T#[7G<ZI¿�hu�_Qd�c)636�Z3T�u b
[![
Z�p+_¨b
`E/f�(c�[!nocRdt6\^W`0/	T#q(Z\[!ceX�i
r
r
r7\�T@LWdV_@4FZ\[!Z\_Q`YLW_QZ\`2n'u c)2J.�b
`2Z\[!p
b
`0/ Ã 4FcRdBLWd�_@4�Z\[!Z\_Q`�_@?HLW^Wq@6\Z52|¾I_Q_@/f[+T � _QdÕ]FZ\`0CfLWb
aWcRd)r
r7>�ZIn7T Ã .�Z\_ m nob
noc

i7n



»�`�Z34�c�dw[
Z�n�A�h
egZ\n�K
b
`ET m .�p+^Wc)6Rb
`E/eg _Qp+b
`2_@T�g)hUX�ZI[7[
r7\�T7LWdÕZ34Fb
noc�LWdV_@4FZ\[!Z\_Q`M_@? b®Y Z\[+2jdVcRnocHLW^Wq@>
6�Z32�¾)_Q_@/�9°Z\n�.M»M`E2jcRdÕnob
Z�`dV¤_Q[!n�T·ê�}J�S��~<�J�,}ON b �S������{ ^ {�}J~S}J�P��{���T �7ð TBl7¿< IG
l< 
r�hLWb765?od�c)AUT%-fh#g£h
b
`0/bg _Q[!cR`�n�.2b763Tªs�h0X�ZI[7m7n7\�T	LWb
dÕnoZ32jZ\aWb
noZ�_Q`©b
`0/ n�.2c|LWdV_@4FZ�[
Z�_Q`�_@?
Y Z�[I2jdVcRnocjLW^Wq@6\Z52�¾I_Q_@/f[#z<s m nodÕb
noc)CFZ32ÄsM`2b763AF[!Z\[+TÀê�}J�S��~<�J�E}ON b �S������{ ^ {®}J~S}J�j��{®��Tð0� T'Z7 7ZIG<ZI[
l�h

g�Z\c)2J.�p+b
`2`ET'-	.2_Qp+b
[;X�i
r
r<ZI�J\�T	¾IcR`�cRnoZ32]sj65CF_QdÕZ\n�.2p qfcRb
dÕ`�Z�`EC+b
`0/k¹	4F_@6\^WnoZ�_Q`E>
b
d�Ai¾Ib
p+cR[+TÃê�}J�S��~S�J�,}ON ^ {�}J~S}J�P��{�ÑjÁ7~S�J�j��{®�l�J~6MHÜ'}J~l����}J��T ð0« T0Z
r<ZI[7G<Z
r
l< 
h� X�i
r
r<ZI��\�T G ���J��~S��~)�½��~ ^ {®}J~S}J�j��{����È°¥~S�J��Á7�����B�J~6M�°Ä�7�7����{®������}J~k}ON�èh��~S������{_°Ä� �<}Cj�����:K7�P��T�L%.0AF[!Z32jb7G7�fcRdt6\b7CSTõs°cRZ3/fc)6\qQcRd1C�h

� X�i
r
r<ZI{®\�TR-,9°_´e°_QnocR[�_Q`�g�c�a%6�Z32jb
noZ\_Q`©Z\`y¹R4F_@6\^WnoZ\_Q`2b
dtA�u _@/fc)636�Z\`EC<T�Y Z\[!]F^W[+>
[!Z\_Q`2[!aWb
aWZ\cRdði
l7[7T¼»�`�Z34�c�dw[
Z�n5Ë
n{s°b
`�`2_@4FcRd�Tb¡Fb72J.2qQcRd�cRZ32J. � Z�dÕno[+2J.�b7?ono[+9°Z\[+>
[!cR`2[I2J.2b7?onocR`ETqs°b
`2`2_@4FcRd�h

� X�i
r
r
i7\�T]V¤_Q^Wdw`�_Qn _Qd � b76\dÕb
[#� sjCFcR`�nIqQb
[!c)/ïqfcRb
dÕ`2Z\`0CST¥g b
noZ�_Q`�b76\Z�n�AUT£b
`0/
q(_Q`EC�g ^W`fg cR[!^%6\no[KZ�` Ã 6\Z3C�_QaW_@63AY¾)b
p+cR[+T2Y Z\[!]F^W[![
Z�_Q`�[!aWb
aWZ\cRd�i
k<ZIT'»M`2Z34FcRd1>
[!Z\n5Ë
nªs°b
`2`�_@4�c�d�T7¡Fb72J.2qQcRdVc�Z52J. � Z\dÕno[+2J.2b7?ono[+9°Z\[![!c�`2[+2J.�b7?onocR`0Tqs°b
`�`2_@4FcRdÕh

m b
p+^Wc)6\[!_Q`ETÔqfb
dÕdtA�X�ZI[7[< I\�T ^ Ý7}J���l����}J~S�J��Á�èr�J�P���h�J~6M ^ z��S�������������S� n
������{)����}J~ST,ubw -

LWdVcR[![+T7V¤b
p+qQdwZ3/	CFc)T7ubs¬h
m ^%6\cRZ\p+b
`0Tdg£h�b
`E/ g b
aW_QaW_QdÕn�Tis¬h�X�ZI[7[
i7\�TaLWdV_@4FZ\[!Z\_Q`&_@? m noc�a%G7q(c84�c86]LW^Wq@6�Z32
¾I_Q_@/f[H9°Z\n�.MV®_Q`2noZ\`2^W_Q^W[ V®_Q`�nodÕZ�qQ^WnoZ\_Q`ETCê�}J�S��~S�J��}ONÅÀ	��K7�JÝ7��}J���J�PÑj��{®������}J~H�b�C´Cj
��~7�<T « TEZ
l
l7G<ZI¿
l�h

�(c8C�b7>�g c)/f_Q`E/(_@T0¡�c�dw`�b
`0/f_¼X�ZI[7[7¿7\�ThLW^Wq@6\Z52 m ^WqQ[+2jdÕZ\aWnoZ\_Q`�b
`0/¼LWdwZ34Fb
noc;V®_Q`2nodÕZ3>
qQ^WnoZ�_Q`�[+T

n
}J{®���J�ñÜñK7}J��{��:�J~6M8öa��� NI�J����T ò7ð T'ZI[
l7G
i<Z
i�h

� X�ZI[7[
k7\�T ^ Ý7}J���l����}J~6L6èr�J�j����L ^ {�}J~<}J�j��{	À	��K7�JÝ7��}J��T Ã vÔ?o_Qd1/;»M`2Z34FcRdÕ[!Z\n�ABLWdVc�[![+T Ã v�>?o_Qd1/Th

÷øÂH",îH*�(]ê�å@æ®�:!#å@æ�îF",��æ)å¥*��b�ãÇ�ådæ®& ê�æ®()!+*�î ��*J",�ùÆHä8íïåb ��}J}ONÅ}ON b ��}J�7}J��������}J~�úû§ü¹ý�þcÿ���ÿ��òþ���� �j¢"�j���¤�Q�
�������"�����|�}�����
���#�z�
�ð���H�(���w�����
�����Q���w���I�����<�B�j���R�z�j�Q���T���¤¹�Ê��F�Q�
���g���H�M�$�
�H�j�B«��B�|�}¡°�B�Q�|���|�H���j�"¥£³¨�M�������Q�$� ���F�j�H�����}�|�O�B�j�H�|¢"���
�¤�
�������W�|�B�j�H���
�|�H��������� �j�|�w�I���w�����
�

bk 	 �¨���(�jµB�Q�������)����¡"�j���)���£�B� �Q���|�"�j�F�Ì� ¥Õ�"¥Õ�����f�Q�z�
�"�|�B���������
Q�z�
���
bk 
�� 1

m � bk 	 �O¥
²��w�}�
�z�F���H������
Q�C�
�Q�
���������
�I¾|�j� ���C�������������
�I�#�z�
� ¹�Ê�����¹RÀ ���W�
�����£�|�w�}�
�$�Q�������H�j�M���
�|�"�j�������������Q�����|�H�j�
�Q�����M�Q���|� �����C�����j�B�

b � � τ
¥QÄ��
�H���jµB�Q�j�H�����w�"���H�¤�Q�C�
�B�|�"���������I���

pS1 � S2
� 1 � m�Ì�I�H����� �H�
�H«|�Q�H���#�
���.�B�j����¢"���
�2�
�H���B�j�H���f�����Q�����j� p̃S1 � S2

��� 1
m � n ¥�B�
� �I���C�������������
�¬���C�
�7¹�ÊI���$¹RÊ|� �����)�w�
���$�
�¬�|�}�����
�°�
�f���B�j���������Q���f�B�
b � τ

¥
~F�H�I�F�j���j���$���H�|�����
�¬�
�

pS1 � S1
���H¢"�
��¢��j�����§�w�
�Q�H�f���H�I���Q���B�j�T�
�f�������|���j�B���j�T���j���

���H�|�I����� �}�
�������H�|�C�"Ã
ÂF�j�����������

: � � bk 	 ��! bk " τ # �B�£���H�K���j���
�W���w�����
�H�����j��� �
�,�jµ"�Q�|� τ
¥�ÂF�j�2���Q�C�

���H�j���$�
�C�
#
�$� 
 �F�j�H�
���(�������H�Q�$�B�j�Q�
�"�j���j���j�H���2�
�
���j�%�,¥
~F�������Q���B�j�F�
�
���w�����
�H������|�����j���������

τ
�}�|�§�B�K�F�j���j�C�������j�g�|�

#
�$� 
'& 1

¥f~F�����Q�z�
�B���B���������M�
�W�������B�����$���

i7¿



���������£¹�Ê)�����B��¢��j�°�B�
pS1 � S1

� # ( )�*,+ 1
# ( -.* � # ( )�* + 1

m

¥�~F�H���C�j�$�����H������������¡$���¤���$�w�
�Q�H�
���H� �j���j���j�����f���/�<¥
~F�H�ª�F�������|�H�w�ª�B�j���I�j�j� ���I�ð�H�j���B���"�
�C���H���j���j�$�j�H���+���0� ���­�B��¢"�j� �B�

δ : �11 bk & bk + 1 11 � k 	32 1 � 2 �5464748� m 9 ¥;:F�j���I�j�j�$���H� m
�j���j���j�����<�
�<�¬���H�j�z�¤�|�C�T�j���|�}�����

m & 1
�F�����������}�j���Ì�#�z�
�1�I�����w�I�#�
�����
�I�

δ � β
m & 1�M���2�,���Q�"���j�B�
�'�2¥
~F�H���F�������|�H�w�<�B�j���I�j�j�K�j���j�$�j�H���O���=� ���2�jµ"�Q�|�����¤���H�����������|�H�w�

δ
�"�j���I�j�j�£�j���j���j�����W���>�2¥B~F���j�C�,�|�C���j���|�}�����

#
�$� 
?& 1

�F�������|�H�w�j�W�"�j���I�j�j�
b1 � 0�|�H�

τ
¥j¦#�"�#�
�����
�I�(�������

τ � � # �@� 
�& 1
 δ 4 A�²�¥ Ê�B
Ä<�
�����jµ"�Q�j�������}�

#
�@� 
 �w�|�I�B�,�
�"���|���H�j�����

#
�$� 
;� τ

β
�
m & 1
�C 1

4
�B���H�|�����w�|�������Q�z�
�B���B���������K�
� �����|�H�����������)���C�
��¹RÊT���K¹RÊ��}�|�)�B� �F�j����¢"�j� ���

pS1 � S1
� #
�@� 
�& 1

m
� τ

β
m & 1

m

A�²�¥ À�B
~F�H� �Q�z�
�"�|�B���������K�
� �����|�H���������H�£�#�z�
� ¹RÊ�����¹�ÆT�w���£�B���F�j�C��¢��j� �z�j�����F�Q�|�����

pS1 � S3
� 1 & pS1 � S1

& pS1 � S2� 1 & τ
β

m & 1
m
& 1

m
�ED 1 & τ

β F m & 1
m

4 A�²�¥ Æ�Bû ü:ü¹ý�þcÿ���ÿ��6þ�GH� �
�B¢"���
�Q�W�#�z�
�I
Q�C�
�Q�
���������
�£¾ ¥!~F�H���}�
�����C���B�Q�����
�£�
���j�|�w���|�B�j�H�B���O���j�}�j���
���|���)���
�O���H���}�
�$�Q���j�����
���
�Q���H� �Q�Q�B�������"�
�
�F���I�H���w�M�Q�C�
¢"���F�j�f�����T���H�w�j�H����¢����H�
�
�����F�j¢"���|���,���C�
���������jµB�Q�������B�����Q�.�������|���j�B�

b � � τ

pS2 � S2
� 1 ��J pS2 � S1

� pS2 � S3
� 0

A�²�¥ ¾�Bû§ü¹ü:ü¹ý�þcÿ���ÿ��Ôþ%K�� �
�B¢����
�Q�f���C�
�0
Q�z�
�Q�
���������
� ¾
pS3 � S1

� 1 ��J pS3 � S2
� pS3 � S3

� 0
A�²�¥ L�B

¦#�������®���
�w���j�������,���
�w�|���j�¨���$¹RÆ|�
�������Q�H��µB�Q�K�B�j�����z�j���Q�
�H�������
���j�|�w�$�|�B�j�H�
i
���,���

�����B�H�|�
bi
� 0
� �����H�w�£�w�
���Q���j�����
�°�
�W���H���Q�Q�"�����®�Q�z�NM\�j�}�OA#���¨���H�j�
�C��BW���
�j� ���
�W�C�j�

µB�Q���z�¤�Q���|�B�j�
i̧
����}�
�����C���B�Q�����
�W¥�²������������������z�Q�¤���
�f�j¢��j�C�)�Q���|�B�j�W�Q���C�����w���Q�|�����H�)���

���H� �B���$�j�|���H� �|�B�"�z�j�B�����<�w�
�H�������B�Q�����
� �I�����"�B��P|�j�C�¤�I�H�j� ���H�,�B�|��� ���f�C�j�Q�j�|���j�
���M���H�¤���j���Q�Q�j�C���
��¥��B�z�
�.�������<�|�C�B�Q���j��� ���Q�B�j�w�
���j�(�j¢����F�j���Q������� ���Q�������
���Q�
���
�����B�������K���I�����w� �#�z�
�1¹RÆ�����¹RÀQA#���H� ·��Q��¢��
��¸
�����|���5B ���I�
���T�$�
¢��j�|�����������

pS3 � S2
� 0
¥

Ä<�
�����jµ"�Q�j�������}�j���H�f�Q�z�
�"�|�B�����������
�
���C�������������H�¤���C�
� ¹RÆ����T¹�Ê������B��¢"�j���"�
pS3 � S1

� 1
¥R

i
k


