
���������	���
������
������������	��� ���	����������������� 
!�
" �#� ���%$&�'�(�������)���)�*
+���,�.- �/�*010��2���

3547698;:=<;>@?A47:7<;B	CD4FEHGD<;IKJMLON9PHQ;478R<;PHCTSU47VXWY<Z47:\[]<ZP^N`_a>bVa4cA<Z:7:7NdS 8;:7:eN]fgPH>ihb4ehbj^hbNdkl8;BnmoN`B	69N9pDh	jH<Z:rq5Bih	4tsY6947<;:\fgPXhbN`:e:74eQuN9PH69Nv mxwZyXzDEaBbjHN!CDj Ga4eIRp^:78;P�{| yXzZ}~S <ZBbhb47Q;PaJuEDGD�@4th	�9N9B	:=<ZPHC���FI�<;4e:F�O�`Q;47:=<ZB�CD4�E ��N9P^Qu4e8YE V2<ZPHN9_D>iVa4��2��4=CD4=<Zp\� 6�W
�M���`�9�2�^�;�;���!�����]�o�D���X�~� �2¡Y��¡Y�'�a�d�`���£¢��'�M¡�¤¦¥��^¢��'�`���^§©¨���ªr�`¢ �«��¨�¡\¬®­�a¯��5�'¡U�X�`�`��°©�D�'�~�u¡Y§�¬��l�`��¡Y§��^¯ � �2¡Y���^����¯��l��±.¬ �a§��`���	±�¤F¢�§��Z�`��¡Y§��]��§²�^§(�X§´³\�l­�2¡�§ °(�X§´�'�^¯µ�«���9¶�°©�D���o��§�·.�u¡Y§´�'�Xªr�;�R�¸�;¡�§ ¬��l�'��¡�§ �^¯n¥��^¢��'�`���^§�¨���ªr�`¢ �«�¨¹¡\¬ �a¯����^�~���a�a§º�u¡Y°©���D�2�a¬º�`¡.�`���U·Y�a¡��9�'�D�`���9�'���u�^¯�°©�X�'� ¡\¬º¡Y¤5»®�a¼r¢ �a§®­�'���^¯A¥��^¢ �'�'���^§�»\��°�¢�¯��D�'��¡�§ ���H§ ¬��`��¡a½��M·�¡\¡\¬x���X�2¤¾¡H�2°©�H§ �u�X�M��§��2�a�;¡�§®­�`�9�2¢��Z�'��§�·�¯�¡\�;�H¯K¿]À�Ád�A�!���x¬��D�`���`�X�'��¢��`�a¬*¤¾¡H�Â�'� ���.�u¡Y°©���D�2���`¡�§¹�D�2��o�D�«�`��¡�¤@�'� �U¬���·��l�'�^¯µ�a¯��u³^�^�`��¡�§�°©¡\¬��a¯�¡Y¤A»r½��l�'Ã;�X�2¯��^§�¬µ�
Ä9Å �!ÆÈÇ�À�ÉTÊË� Ä Ç Å
��Pa_X47B	8;P^IRN9PXh�<Z:´>ij^B	_;N`J�P^N9N'C^>O_;N`BbJ�B	N9:747<;�^:7N�h	8a8;:=>µ47P�8;B�CDN9BOhb8~k�<u6
47:e4eh	<ZhbN]CDN`6947>b478;PI�<;VX47P^QY��qnPx47I~p�8;Bbh	<;PXhM69<2h	N9Qu8;B	JÂ8ZkAhbW^N'>iNTh	8X8u:7>È47>È6`<Z:7:eN'C*ÌbÍ@4=>iVºS <ZpH>	Î^�%f¾h698;PH>b4=>Ïh�>È8ZkKC^B	<«�@47P^Q©_2<ZB	478;jH>MVX47PHC^>�8;k!p^Bb8u�H<Z�H4e:74thÏJ1I�<ZpH>`E5>bjH6�W%<u>(Ìb4ePHC^476`<2hb8uBI�<;pH>bÎÂÐ�p^B	8;�H<;�^4e:74ehÏJ)8Zk¦N
Ñ^69N9N`C^4eP^Q <UhbW^B	N`>bW^8;:=CHÒ
E®h	W^N©Ìi_2<;:ej^NÈ<ZhKB	47>bVDÎÂÐ�ÓXjH<ZPXh	4e:7NI�<;pYÒ,EDN9h	6Z�Ô¦W^N'>iNMp^Bb8u�^:7N9I�>K6`<ZPÂ��NM>i8u:e_uN`C.jH>b4ePHQ)6
:=<;>	>i4=69<;:�B	N9Q;B	N`>	>b4e8uP�IR8DCDN9:=>K>bjH6�W©<u>[A�g3nN'<ZB	N`>ihd35N947Q;Wa��8;B�>9ErfgPa_;N`B	>bNRc54=>Ïh�<ZPH69N;E fgPHCD4=69<2h	8;B][dB	4eQu4eP^QYE®qnBbhb4esY6947<;:�3nN9jHB	<;:35N
hÏ�O8;B	VD>9ErN9h	6Z�ÈÕ582�µN`_;N`B`Er4eh!47>dVaP^82�@P�hbWY<2h!B	N9Q;B	N`>	>b4e8uP IR8aC^N9:=>d�H<;>bN`C�8;P.IR4ePD�47IR4e�'<2h	4e8uP)8ZkµhbW^N~N
ÑDp�N`6
hbN`C�N9B	B	8;BAWH<«_;N~<�>bIR8a8ZhbWH4eP^Q�N
Ö´N`6
h!<ZPHC�CD8£PH8Zh]BbN'6
82_uN9Bh	W^N!_2<ZB	4=<Z�^47:e4ehÏJ�8Zk�C^<2h�<^�@fgPUh	W^NË6`<;>bN]8Zk�B	47>bVMI�<;p^p^47P^QHEYhbW^4=>A>iIR8a8Zh	W^4ePHQÈN
Ö´N`6
h�4=>PH8Zh]<;6969N9pDh�<Z�^:7NË<u>5�ONR<ZB	NKN`>bp�N`6
4=<Z:7:7JU4ePXhbN`BbN'>Ïh	N`C)4eP�j^PajH>ijY<Z:oN9_uN9PXh	>`E´4�� N;�]N`_;N9PXh�>h	WH<2h�<;BbN¦P^8;h�P^N'6
N`>	>	<ZB	4e:7J]N
ÑahbB	N9IRN@�^j^h�8Zk×h	N9PRk�<ZB�klBb8uI�hbWHN@I~N'<ZPR_2<Z:7j^N;�of¾h�4=>ohbWajH>PHN`6
N'>b>	<ZB	J�hb8 CDN`_;N`:e8up.<;:th	N9B	PH<2h	N~pHBbN'CD476
hb478;P.IRN
hbWH8aCH>]�@W^4=6�W.698;j^:=C²6
8;PY6
N9PXh	B	<ZhbN8uPUBbN'6
8uPH>Ïh	BbjY6,hb47P^Q�P^8;h�8uP^:eJ£hbWHNKIRN`<;PU�^jDh]<Z:=>i8Rh	W^NK_2<ZB	4=<Z�^47:e4ehÏJT<ZPHCTN`_;N9PXh	jH<Z:7:eJh	W^N]�@W^8u:eN]CD4=>Ïh	Bb47�^jDh	4e8uPT8Zk®h	W^N!C^<Zh	<^�fgPU?AN98X>Ïh�<2hb4=>ihb4=69>`EDGahb8D6�WH<;>ihb4=6]Ga47IKj^:=<2h	4e8uPH>dØ w'Ù\�ON9B	NdCDN9_uN9:78;p�N`C�h	8�>i8u:e_uNnhbWHN`>bNpY<ZBbhb4=6
j^:=<ZB~p^B	8;�^:7N9I�>`�©Õn82�ON9_;N`B`Eoh	W^N`>bNTIRN
hbWH8aCH>ËWY<«_;N£>b8;IRNTCDB�<«�@�H<;6�VD>`�²Ô¦WHNIR8DCDN`:e47�`<Zhb478;PÂp^B	8D6
N`>	>!4=>ËjH>ijY<Z:7:eJ._;N`BbJ²6
8uI~pH:e4=69<ZhbN`CÂ<;PHCÂP^N'6
N'>b>b4th�<2h	N`>K<�>Ïh	Bb8uP^QN9ÑDpYN`BihMVaP^82�@:7N`C^Q;N;ÚnhbW^N`J1<;BbNU8;k×hbN9P%�H<;>bN`C18;P�>b8;IRN)<u>b>bj^IRpDh	4e8uPH>È<Z��8;j^h£C^<2h�<C^47>ihbB	4e�HjDhb478;P Ð�>Ïh�<2hb478;PY<ZB	4thÏJuE;P^8uBbI�<Z:74ehÏJ;E^�`�9�	Ò
ÚXhbW^N`J~CD8KP^8Zh�pHBb82_a4=CDNn<ZPaJR<ZPH<;:eJXhb4=69<;:IR8DCDN`:�8;k�hbWHNË:78D69<Z:oCD4=>Ïh	Bb47�^jDh	4e8uP)8;kµ<M>	<ZIRp^:7NËp�8;47PXhA�@WH476�W.6
8;jH:7CU��NRBbN`jH>bN`CTkl8uB8;hbW^N`B¦h	<u>iVD>`�



fgPKhbW^4=>�pH<Zp�N9B'E«�µNµp^Bb8upY8X>iNµ<5IRN
h	W^8DCdhbWY<2hÛ69<ZPKN`>ihb47IR<ZhbNµhbW^NO:78a6`<Z:up^Bb8u�H<Z�H4e:74thÏJC^N9PH>b4thÏJËklj^PH6
hb478;P.Ð�m�cAÜÛÒokl8uBµN'<;6�WÈC^<Zh	<]p�8;47PXh`Ea�@4th	W^8;j^hµI�<ZVa47P^QK<ZPaJR<;>	>ijHI~p^hb478;P8uPUhbWHN~CD4=>ihbB	4e�^j^hb478;P 8;k�hbW^N~C^<2h�<^�Af¾hA4=>��H<;>bN`CU8uP h	W^NKjH>bN~8Zkµ?d<ZjY>b>b47<;P)SU4eÑahbj^B	NS 8aC^N9:=>KÐ�?dS)S)Ò@kl8uB�698;PHCD4ehb478;PY<Z: C^N9PH>b4thÏJTN'>Ïh	4eI�<2h	4e8uP\E��XJT6
8uPHCD4ehb478;P^47P^QM<MQ;:78;�H<;:mµc�Ü©I~8DCDN`:\8;P£hbWHN!>b<;I~pH:eN]:78D69<2h	4e8uP\�Ô 8dN9_2<Z:7jH<2h	N¦hbW^N@B	N9:=<2h	4e_uNµp�N9Bbkl8;B	I�<ZPH69N¦8Zk�hbW^4=>oIRN
hbWH8aC\Eu�ON@6
8;IRpH<;BbNO4eh�hb8AhbWHN�ON9:7:e�FVaP^82�@PË?AN`8u>ih	<Zhb4=>Ïh	476`<Z:aIRN
hbWH8aC~8;k�GaN`ÓXj^N`PXhb4=<Z:H?d<ZjY>b>b47<;P~Ga47IKjH:7<Zhb478;PH>¦Ð�GH?]G^Ò,�fgPTh	W^N!kl8u:e:782�@4ePHQHE^�ON]sHB�>Ïh�p^BbN'>iN`PXh@hbW^NËp^Bb47PH694ep^:7N`>58Zk�6
8uPHCD4ehb478;PH<;: ?dS SÝ<;PHCGH?]G <Z:7Q;8uBb4ehbWHIR>`�AÞ�NËhbW^N`P�CDN'>b69Bb47��NKh	W^NËIRN9hbW^8DCD8u:e8uQ;J�jH>iN'CUh	8£�^jH4e:=CrErjH>bN~<;PHC698;IRpH<;BbNTh	W^N)IR8DCDN9:=>MC^j^Bb47P^QÂh	W^N)N9ÑDpYN`Bb47IRN9PXh	>`��Ü�4ePH<;:e:7J;E@�ON p^B	N`>bN9PXhÈh	W^N)N9Ña�p�N9B	47I~N`PXh	>AhbWHN9I�>iN`:e_uN`>`ErhbWHN~B	N`>bj^:eh	>]<;PHC�>b8;IRN�6
8uPH6
:7jH>b4e8uPH>A8;P�hbW^NRN9ß�694eN`PH6
J�8Zk698;PHC^4th	4e8uPH<Z:®?dS Sàkl8uB@:e8D69<;:\m�cAÜÂN`>ihb47I�<2h	4e8uP\�
�£áO¥UÇÈÆ Ä �!âU¨*»(À�ã]» ÊËÆ Ä ¿]� Ä Ç Å
¥��H¢ �'�`���^§�¨��lªr�'¢®�2� ¨¹¡\¬ �a¯��
?d<;jH>	>i4=<ZP)S 4tÑahbjHBbN�SU8DCDN`:7>dWH<«_uN!h	W^NRp^Bb8upYN`BihÏJU8;kµ��N947P^QU<Z�^:7NËhb8TBbN`p^B	N`>bN9PXhA<;PXJC^47>ihbB	4e�HjDhb478;Pä<;> :e8uP^Qx<;>Th	W^NÂPaj^IK��N9B 8;k�?d<;jH>	>i4=<ZPH>T47P�hbWHN©IR4tÑahbjHBbNÂ4=>U:=<ZB	Q;NN`P^8;jHQ;W\�ÛÔ¦W^N!mµc�ÜÂ8;ko<~_uN`6,h	8;B ³ 69<;P£��N]IR8DCDN9:7N`CT<;>`�

å Ð ³ Ò�æ çè é ê ë\ì
é®íiî Ð ³�ïið é ï�ñ é Ò Ð | Ò

�@WHN9B	N ì
é E ð é <;PHC ñ é <ZB	N�BbN'>ip�N`6
hb47_;N9:7J�hbW^N£�µN`4eQuWuh'E®h	W^NMIRN'<ZP©_uN`6,h	8;BK<;PHC.hbWHN6982_2<ZB	47<;PH6
NÈI�<ZhbB	4tÑ(8;knhbWHNUòFó�ô�8;k5hbWHN�õ�?d<ZjH>	>b47<;PH>~8Zknh	W^NTI~8DCDN`:���qn:7: ì

é <ZB	Np�8u>b4ehb47_;N]<ZPHC�>bj^I&h	8 | �fgP~hbWHNOpHBbN'>iN`Puh�>ihbjHC^J;E;�ON@<ZB	Nµ47PXhbN`BbN'>Ïh	N`CË4ePRIR8DCDN9:74ePHQ�h	W^N@CD4=>Ïh	Bb47�^jDh	4e8uP å Ðlö\÷ ª Ò8;k®<K_2<;Bb4=<Z�^:7N5öRQu4e_uN9PÈ4eh	>Op�8u>b4th	4e8uP ª ��qnP£4ePXh	N9B	N`>ihb47P^QË>b8;:7jDhb478;P£47>�hb8~jH>bNA<KP^N9jHB	<;:PHN
hÏ�O8;B	V.�@4ehbW147P^p^jDh�> ª <ZPYC©�@W^4=6�Wº8ujDhbpHjDh	>~h	W^NTpH<ZB�<ZIRN
h	N9B�>!8;kA<�I~4eÑahbj^B	NT8Zk?d<;jH>	>i4=<ZPH>d8uPÂö´E h	W^NÈ�@W^8u:eNÈhbW^47P^Q ��N947P^Q 8upDhb47IR4e�`N`C²�aJ�QuB	<uCD47N9PXhK<;>	6
N`PuhMØ ø2ÙgØ | ÙF�Õ582�µN`_;N`BA>bjH6�W²>i8u:ejDh	4e8uP\E®�@WH4e:7N�<Zp^p�N`<;:e47P^QHE®8Zk×hbN`PÂCD8aN`>dP^8;h!�µ8uBbVU47P�pHB	<u6,hb4=6
N�<u>4eh5>bjDÖ�N`B	>@klBb8uIù47P^4th	47<;:e47�`<Zhb478;PTp^B	8;�^:7N9I�>`�Û4tkoh	W^NË?d<ZjY>b>b47<;PH>@<ZB	NdP^8ZhnpHBb8upYN`Bb:7JÈ47P^4t�h	47<;:e47�9N'CrEXhbW^Nd:7N`<;BbP^47P^Q~<Z:7Q;8;B	4ehbW^I�4=>¦8Zk×hbN`P£>ihbjH6�V�47P�pY8a8;B¦:78D69<Z:�8;p^hb47IR<HE^<ZPHCM�@4th	W>bjH6�WT>i8u:ej^hb478;P\ED�ONd8;P^:7J£698;PXhbB	8;:�hbWHN]pH<ZB�<ZIRN
h	N9B�>O8Zk�hbW^N]P^N`j^B�<Z:rP^N9hÏ�µ8uBbV´�oÕnN9PY6
N;E<;P£8;hbW^N`Bn>i8u:ej^hb478;P�47>¦h	8RjH>iNAh	W^N!CDN
sYP^4th	4e8uP\�
å Ðlö\÷ ª Òµæ å Ð�ö ïiª Òå Ð ª Ò%ú Ð�zuÒ

Ô¦W^NAIRN
h	W^8DCMCDN`_;N9:78;pHpYN'CRkl8;BµhbW^N'>iNAN
ÑDp�N9B	4eIRN`Puh�>��¦<;>�kl8;j^PYC�hb8~��NA>b4eIR47:7<;B�h	8h	W^N�c54=>ihb8;BbhbN'C)m�Bb8u�H<Z�^47:74thÏJUSU4eÑahbj^B	N~35N
hÏ�O8;B	V CDN`>	6
B	47�YN'C 47P1Ø ø«Ù¾�ËÔ¦W^NR4=CDN`<£47>Ah	8jY>iNAhbWHN]p^Bb8upYN`BihÏJM8Zk�C^47<;Q;8;PY<Z:\?dS S ë <Z:7:e82�@47P^QËhb8��@B	4th	N;�ûÏü=ý þ,ý^ÿ����������«þ
	Fþ��
�«þ��
���,ÿ�	Fü ÿ����iþ��nÿ��
	Fü �����Xþiÿ������oÿ������Fü ÿ��@ü �"!«ü ÿ�#$�$�2ÿ�%=ý'&®þ����iþ$()�*�$	Hþiÿ�����oÿ��+����ü ÿ��-,/.103254'687:9;.103< 9 4



å Ðlö ïiª Òµæ çè é ê ë ì
éeî Ð�ö ïbð�= é ï;>'= é Ò î Ð ªÛïið@? é ï�ñA? é Ò ú ÐCBXÒ

f¾h@4=>OhbW^N`P£p�8u>	>b4e�^:7NAhb8RCDN9B	47_;N å Ð ª ÒµklB	8;I&hbW^4=>¦IR8aC^N9:FE^>i47IRp^:eJM�XJ(ÌiB	N9IR82_a4eP^QXÎdhbWHN698;PXhbB	47�^jDhb478;P�8Zk�öÈh	8Ëh	W^N]IR8DCDN9:F��Ô¦W^N]N
ÑDp^B	N`>	>b4e8uP å Ð�ö\÷ ª Òµh	W^N9PT��N`6
8uIRN`>`�
å Ðlö\÷ ª Ò�æ çè é ê ë D é Ð ª Ò î Ðlö ïið�= é ï�>'= é Ò Ðl{aÒ

�@4ehbW®� D é Ð ª Ò�æ ì
é î Ð ªÛïbð ? é ï,ñ ? é ÒE çF ê ë ì F î Ð ªÛïið@? F ï,ñA? F Ò ú Ð�wuÒ

»®�a¼r¢ �a§´�'���^¯@¥��^¢��`�'���^§%»®��°.¢�¯��D�'��¡�§ �
Ô¦WHN54=CDN`<K8Zk >ihb8D6�WH<u>Ïh	476n>b47IKj^:=<2h	4e8uPH>�4=>�hb8RCDN9_uN9:78;pM<Ë>ipH<Zhb4=<Z:�SU8;PXhbN v <ZB	:78!Q;N`P^N9Bb�<Zhb8uB�h	WH<2h@�@47:e:´��Nd<;�^:7N5h	8~QuN9P^N`B	<ZhbN�IR<;PaJ;ED<ZPHCM4ePT>b8;IRNA>bN9PY>iNAN`ÓXjH<;:e:7JRp^Bb8u�H<Z�H:eNuEB	N`<;:e47�`<Zhb478;PH>�8;k´<AB�<ZPHCD8uI�klj^PY6,hb478;PUÐ�4eP�QuN9P^N`B	<;:�EZCDN'>b69Bb47��N`C~�aJË<AGÏ8;47PXh�p^B	8;�H<;�^4e:74ehÏJC^N9PH>b4thÏJÈklj^PH6,h	4e8uPYÒ,�Ga47IKjH:7<Zhb478;PH>ÈC^4tÖ´N9BMklBb8uI B	N9QuBbN'>b>b4e8uP(IR8DCDN9:=>M<u>�B	N`6
8uPH>ihbB	jH6,h	4e8uPº8;kAh	W^N W^4=>i�h	8;QuB	<;I�<;PHC�8Zk�h	W^NÈ>bpH<2h	47<;:�_2<;Bb4=<Z�^47:74thÏJU8;kµ8;B	47Q;47PH<Z:ÛC^<Zh	<£h	<;V;N`>Ap^B	N`69N`CDN`PH6
N~82_;N`B:78D69<;:\<;6969j^B�<;6
Ju�fgP)hbW^NRp^B	N`>bN9PXhA>ihbjYCDJ;E®G^?]G)�ON9B	NË<ZpHp^:e47N`C\�!Ô¦W^47>AIRN
h	W^8DC�698;PH>b4=>Ïh�>58;k�Q;N`P^N9Bb�<Zhb47P^Q _2<Z:7j^N'>K6
8uBbB	N`>bp�8;PHCD47P^Q�hb8)Q;47_;N9P©>bpH<Zhb4=<Z:�:78D69<Zhb478;PH>`E jY>i47P^Q)<UIR8DCDN`:e47�`<Zhb478;P8;k h	W^NË>bpH<Zhb4=<Z:®698;B	BbN`:7<Zhb478;P²Ð�<Z:=>b8È69<Z:7:7N`CIH+JLK$MCN;OPK;JLQ I~8DCDN`:®47P)?AN98X>Ïh�<2hb4=>ihb4=69>�ÒO8Zk�<PH8;B	IR<;:e:7JMCD4=>ihbB	4e�^j^hbN`C VXPH82�@PTCH<2h	<M>iN9h`�@Ô¦W^N!N9Ñap�N9B	47I~N`PXh	<Z: _2<ZB	4e8uQ;B�<ZISR�4=>@sYB	>ih698;PH>ihbB	jH6
hbN`C£jH>b4ePHQËh	W^Ndkl8;B	IKjH:7<H�

RÛÐ � Ò�æ |zLT©Ð � Ò UWV3X/Yè é
ê�ë ÐlörÐ ª Ò�Z�örÐ ª\[(� ÒiÒ
] Ð�øXÒ

�@WHN9B	N � 47>�h	W^NË_uN`6
hb8;B�8Zk�h	W^NRCD4eB	N`6
hb478;P�4eP��@W^476�W)hbW^NR6
8uBbB	N9:=<2h	4e8uPU47>�IRN`<u>ij^B	N`C\E<;PHC^T©Ð � Òd4=>]h	W^NMPaj^IË�YN`BK8;k¦pY<Z47B	>]8;k@pY8u4ePXh	>£Ð ª ë ïiª ] Ò]>bjH6�W²hbWH<Zh`_�aª ë ª ] æ � � �jY>ijH<;:e:7J WH<u>!<TjH>bN9Bb�¾C^N
sHP^N'C�hb8;:7N9B�<ZPY6
NR4eP²P^8uBbI <ZPHC²CD47B	N`6,h	4e8uP\�Mf¾k¦4eh	>KC^4eB	N`6
hb478;Ph	8;:7N9B�<ZPH69Nd47>�y;}/b;E^h	W^NK_2<;Bb478;QuB	<;I�47>cNdQce'Mgf�hdMgK�i�j)k�MCNdelJLm �A?A47_;N`PThbW^4=>nN9ÑDpYN`Bb47IRN9PXh	<;:_2<;Bb478;QuB	<;I�E`�@W^4=6�W]47> 8ZkH698;j^B�>iNÛPH8Zh�<56
8;PXh	4ePaj^8ujH>rklj^PY6,hb478;P®E2�µNO>Ïh	4e:7:uPHN9N`C]hb8nIR8DCDN9:4ehµjY>i47P^QK_2<;Bb478;jH>�6
8;PXh	4ePaj^8ujH>Ûklj^PY6,hb478;PY>9��n�P^N�8ZkrhbWHN5IR8u>ihO698;IRIR8;P^:7JËjY>iN'C�47>�hbWHN>bp^W^N`Bb4=69<;:´I~8DCDN`:�EH�@W^8u>bNAkl8;B	IKj^:=<Ëkl8;Bn<Ës^ÑDN`CTCD47BbN'6,h	4e8uP£8;k � 4=>9�
oRoÐ
p�Ò�ærq`s ô]�t Z ë]vu ô t"w s }yxzp{x�|| p~}�|

�@WHN9B	N�p�4=>MhbW^N�P^8;B	I 8;k]hbW^N�_;N'6,hb8uB � E5<ZPYC�|147>�69<;:e:7N`C1h	W^N�ÌbB	<;P^Q;N'Î.8Zk]hbWHN_2<;Bb478;QuB	<;I 47P.hbW^N£>Ïh	jHCD47N`C²CD47BbN'6,hb478;P®E®4F� Nu��hbW^NÈC^47>ih	<;PH6
NR��N9J;8uPHC.�@W^4=6�W�h	W^N9B	N�4=>PH8~IR8uBbN]>bpH<2h	47<;:\6
8;B	B	N9:=<2hb478;P�Ðl47PT6`<;>bNd8ZkÛ>Ïh�<2hb478;PY<ZB	JÈC^<2h�<uÒ,�



Ô¦W^NU_2<;Bb478;QuB	<;I¸I~8DCDN`:n4=>RhbW^N`PxjH>bN`Cºhb8©698;IRp^jDh	NThbW^NU�ON947Q;WXh	>È8Zk]<�:747P^N`<;BB	N9QuBbN'>b>b478;PdIRN
hbWH8aC~69<;:e:7N`CË[dBb47Q;47P^Q~Ø z'Ù®Ð�>i47IR4e:=<ZB�h	8d?d<;jH>b>b4=<ZPKm�Bb8D6
N'>b>bN`>µØ �«Ù×Ò �@W^4=6�W4=>oh	W^Nn��N`>ih�:e47P^N'<ZB�j^Pa�^4=<;>bN`C~N'>Ïh	4eI�<2h	8;B'� f¾hO<Z:7:e82�n>oP^8;h�8;PH:eJKhb8!N'>Ïh	4eI�<2h	N@hbWHNn_2<Z:7j^N8;k P^N`��CH<2hbjHIù�^jDh5<;:7>b8Ëhb8È6
8uIRp^jDhbNdh	W^N]_2<ZB	47<;PH6
NA8Zk�hbWH47>¦N'>Ïh	4eI�<2h	4e8uP\��µ<;6�WÈ>b4eIËj^:7<ZhbN'C�_2<Z:7j^N54=>Ûh	W^N9P£Q;N9PHN9B�<2hbN'C~klBb8uI*<KP^8;B	I�<Z:�CD47>ihbB	47�^jDhb478;PM�@W^8u>bNIRN'<ZP�<ZPHCº_2<ZB	47<;PH6
NT<ZB	N�698;IRp^jDh	N`C1�aJ(<ZpHp^:eJa47P^Q²[dBb47Q;47P^Q.8;PºhbW^NUP^N`4eQuWa�Y8uBb47P^QÐ�8;B	4eQu4ePY<Z:�Jde�h©p^B	N9_a478;jH>b:7J©>i47IKj^:=<2h	N`CHÒ~C^<Zh	<.p�8;47Puh�>9Eµ�H<;>bN`Cº8;PºhbWHN�Qu:e8u�H<Z:¦_2<ZB	4e�8uQ;B�<ZI�IR8DCDN9:F�
¨¹ã��!â)ÇÈÀTÇÈáOÇ£¥��
fgP²h	W^NÈN9Ñap�N9B	47I~N`PXh	>]p^B	N`>bN9PXh	N`C.4eP²h	W^4=>KpH<;pYN`B`E hbWHNMC^<2h�<U>iN9hK4=>!>iN`Q;IRN9PXh	N`C²47Puh	8h	W^B	N9NdpH<ZBbh	>`�ÛÔ¦W^NdsHB�>Ïh@pH<;Bih@4=>¦hbWHNdhbB�<Z47P^4ePHQR>bN
h'E^CDN
sYP^N`CT<;>��æ¹Ð ª é ï ö é Ò ï�� òoæ | ï ú9ú`ú ï T Ð��;Ò
�@WHN9B	N ª 4=>@h	W^NK47P^p^j^h5_;N'6,hb8uBKÐl�@WH476�WUB	N9p^B	N`>bN9PXh�>¦hbW^NË6
8a8;B�CD47PH<2h	N`>@8;k�h	W^NK>	<ZIRp^:7N8uPÈ<dI�<ZpYÒ
EX<;PHC�ö~47>�hbW^N5>	69<;:7<;B�8;j^hbp^jDhdÐ�>ihbjHC^4eN'CR_«<;:ejHN'Ò,�ÛÔ¦W^NA>iN'6
8uPHC~pH<ZBbh�4=>ÛhbWHNh	N`>ihb47P^Q�>iN9h`EHC^N
sHP^N'CT<;>��

æäÐ ¢ é ï�� é Ò ï�� ò�æ | ï ú`ú9ú ï�� ÐC�XÒ
�@WHN9B	N ¢ 4=>¦hbW^NË4ePHp^jDh5_uN`6,h	8;B'EH<ZPYC�hbW^N!8ujDhbpHjDh � 4=>nWH47C^C^N9PThb8ÈhbW^N!IR8DCDN`:7>`�OÔ¦WHNh	W^47B	CdpH<;Bih'E`�@WH476�W!698;PXh	<;4ePH>r<Zh®:7N`<;>ihrhbN`P]hb47IRN`>®I~8uBbNÛp�8;47PXh	>´h	WH<ZPdh	W^N�h	B	<;4ePH4eP^Qn<;PHCh	N`>ihb47P^QÈ>bN
h	>`EH4=>56`<Z:7:eN'C�K;i
��i�K;i)elj�iË>iN9h`�¦f¾h5�@47:e: �YNËjH>bN`C£hb8M698;IRp^jDh	N]hbWHN!BbN9klN9B	N9PH69N69j^IKjH:7<Zhb47_;N]CD4=>Ïh	Bb47�^jDh	4e8uP£8;k�N'<;6�W�pY8u4ePXh@8Zk�hbW^Ndh	N`>ihb47P^QÈ>bN
h`�Ô¦W^N(hbB�<Z47P^47P^Q%>bN
h²47>)jH>iN'C�hb8%hbj^PHN(h	W^N(IR8DCDN9:�� >)pH<;B	<;IRN
hbN`B	>)<ZPHCäWaJap�N9Bb�pY<ZB�<ZIRN
h	N9B�>È<;>M4thT�@4e:7:A�YN�N
ÑDp^:=<Z47P^N`C�kl8uBMN'<;6�W�IRN
h	W^8DCx47PxhbW^N�kl8;:7:782�@4eP^Qº>ij^�^�>bN`6
hb478;PH>`�Ô¦W^Ndh	j^P^N'CMIR8DCDN9:=>n<;BbN�hbW^N`PTjH>iN'CÈh	8R�^j^47:7CT<R6
j^IËj^:=<2hb47_;N]CD4=>ihbB	4e�^j^hb478;P£klj^PH6,�h	4e8uPKkl8uBÛN`<u6�WËp�8;47PXh�8ZkHh	W^N¦hbN'>Ïh	4ePHQ!>iN9h`�oÔ¦W^N`>bN@6
j^IËj^:7<Zhb47_;N@CD4=>Ïh	Bb47�^jDh	4e8uPH>Û<ZB	NOhbW^N`P698;IRpH<;BbN'Cdhb8AhbWH8u>bNµ�H<u>iN'C!8uPKh	W^N¦BbN9klN9B	N9PH69NO>bN
h ] �oÔ¦W^N@ÓujY<ZPXhb4eh	<Zhb47_;NOpYN`Bikl8uBbI�<ZPY6
N8;k®h	W^N]IR8aC^N9:=>@47>¦N`_2<Z:7jH<2h	N`C£8;P�hbW^4=>@:=<;>ihn6
8;IRpH<;Bb4=>b8;P\�
¥�¨¹¨ ã�ªr���X�«��°©�a§´�`�^¯µ¿d�2¡H�'¡\�;¡�¯
fgPÂ8uB	C^N9B]h	8UhbB�<Z47P©<U6
8uPHCD4ehb478;PH<;:O?dS SÂE�8;PHNRsHB	>ihKP^N`N`C²h	8)>bN9:7N`6,h~>i8uI~N�WaJap�N9Bb�pY<ZB�<ZIRN
h	N9B�>9EO>ijH6�W�<u>RhbWHN Paj^IK��N9BÈ8;kK?d<ZjH>	>i4=<ZPY>9EµhbW^N)BbN`:7<Zhb47_;NU_2<ZB	47<;PH6
NT:782�µN`B��8;jHPHCx47P�N`<u6�W�CD4eIRN`PH>i478;P®E5<ZPHCxhbW^N.c547Bb4=6�W^:7N
h�p^Bb478;B£8;P�h	W^N��ON947Q;WXh�>�8Zk!N'<;6�W?d<;jH>	>i4=<ZPH>`�Ô¦W^N~47P^4th	47<;:opY8X>i4ehb478;P 8;k�hbWHNR?d<;jH>b>b4=<ZPH>5IKjH>ihd<;:7>b8M��NR6�W^8u>bN9P\�dq@k×h	N9B]>bN9_;N`B	<;:N`IRp^4eB	4=69<Z:´N9Ñap�N9B	47I~N`PXh	>`E^�µN]CDN'6
4=CDN`CMhb8R47P^4ehb4=<Z:74e�`NdhbW^NK?dS S �@4ehbW�8;P^N!?d<;jH>b>b4=<ZPp�N9BËhbB�<Z47P^47P^Q p�8;47PXh`�²Ô¦W^NMIRN`<;P©_;N'6,h	8;BK8;knN`<u6�Wº?d<ZjH>	>b47<;PÂ�O<u>!47P^4th	47<;:e:7JÂ>iN9hËh	8h	W^NKp�8u>b4ehb478;P 8;k�hbW^N~<;>	>i8D6947<ZhbN`C�h	B	<;4ePH4eP^Q£pY8u4ePXhA4eP)hbW^N~4ePHp^jDh]>ipH<u6
Nu��q@k×h	N9B	�O<;B	C\E��� �'�
�«þ�	Fþ��eþ�	�þ
�+�Ïþ���þ���ü �5�
þ
	
��% ÿ�	�#,þ$(9ÿ��+�$�����2ÿ�	¾ÿ��@þ��
	Fü ���@þ��
�+��!/(�!«þ��¾ÿ�ü % þ
!�% ÿ���þ�	�(��iÿ����Zþ����Fþ
!���¦þ
�C�Fü �nÿ���þ�	Fþ
% ü ÿ��+% ���
�«þ�!«ü �C��	�ü �+����ü �$�Xý



h	W^NK?dS S �¦<;>OhbB�<Z47P^N'CMjH>b47P^Q~hbW^NK��ÑDpYN'6,h	<Zhb478;PD�gS <ZÑa47IR4e�'<2h	4e8uP�Ð��µS)Ò¦<Z:7Q;8uBb4ehbWHIØ B«Ù¾��qOhMhbW^NUN`PHC�8ZkdhbWHNThbB�<Z47P^4ePHQÂp^Bb8D69N`CDj^B	N;EµhbWHN�?d<ZjH>	>b47<;PH>��@W^4=6�W��µN`BbNTP^8;h698;PXhbB	47�^jDhb47P^Q]h	8!h	W^N�IR8DCDN`:�Ð�4�� N;�Û�@W^8X>iN5�µN`4eQuWuh�>��ON9B	N569:e8X>iN@h	8~}XÒÛ�ON9B	NnB	N9IR82_;N'Cr�Ô¦W^Nµ6�W^8;4=6
No8ZkXhbWHN�8Zh	W^N9B\WaJap�N9Bb�FpH<;B	<;IRN
hbN`B	>�4=>\CD8uP^NÛ�aJ5VX��kl8u:7Cd69Bb8X>b>i�F_2<;:e4=C^<2h	4e8uP\���<;Bb478;jY>Û6
B	4th	N9B	47<HEZIRN`<;>bj^B	N`C~8;PR_2<Z:74=C^<2h	4e8uPRCH<2h	<HE;�ON9B	N¦hbN'>Ïh	N`C~hb8!>bN9:7N`6
h�N
ßÈ6
47N9PXh	:eJh	W^N�8;p^hb47IR<;:µ>bN
h!8;kOWaJapYN`Bi�¾pH<;B	<;I~N9hbN`B	>`E®>bjH6�WÂ<;>dh	W^N�I�<2ÑD4eIR47�`<Zhb478;P²8ZkOhbW^NM:e47V;N9�:747W^8a8aC\E h	W^N�:e82�ON`>ih!p^B	N`CD4=6,h	4e8uP©N9B	Bb8uBK<ZPYC.hbW^N��YN'>Ïh~BbN'6
8uPH>Ïh	BbjY6,hb478;P²8;k56
N9PXh	N9B	N`CIR8uI~N`PXh	>`�AÜ�47PH<Z:7:eJuE´IR<ZÑD4eIR47�`<2h	4e8uP 8Zk�:747V;N9:747W^8a8aC�<Zp^p�N`<;BbN'C�hb8��YNKhbW^N~IR8u>ihAN9ßR�694eN`PXh@69Bb4ehbN`Bb478;P®�
»�¥U»1ã�ªr���X�«��°©�a§´�`�^¯µ¿d�2¡H�'¡\�;¡�¯
GH?]GË6`<ZP~8;P^:7J!��N@jH>bN`CË8;P~P^8;B	I�<Z:7:eJ!CD4=>ihbB	4e�^j^hbN`CRC^<Zh	<H��q�>�<d6
8;PY>iN'ÓujHN9PH69N;E24ekYh	W^47>4=>µP^8ZhOhbW^Nd69<u>iN5kl8;BO8;B	4eQu4ePY<Z:YCH<2h	<HEX<~3n8uBbI�<;:�GD698;B	NnhbB�<ZPY>Ïkl8uBbI�<2h	4e8uP®Ø w`Ù´4=>µP^N9N'CDN`Cr�Ô¦WH47> hbB�<ZPY>Ïkl8uBbI�<2h	4e8uPË698;PH>b47>ih	>�8;kHhbWHNµkljHPH6,h	4e8uP~3AG��P �¡�¢ î Ð�} ï | Ò,EZ�@W^N`BbN� £¡OÐ�ö^Ò4=>dh	W^NM6
jHIKj^:=<2h	4e_uNÈCD47>ihbB	47�^jDhb478;P²kljHPH6,h	4e8uPÂ8Zk¦ö)47P^�K�TÔ¦W^NM6
B	jH6947<;:�pH<ZBbh!4=>dhbW^N`Ph	8MIR8DCDN9:�h	W^N~>bpH<Zhb4=<Z:o6
8;B	B	N9:=<2hb478;P©Ð�4�� N;�dh	W^N~_«<;Bb478;QuB	<;IÈÒ,�5f¾h]69<;P ��NRC^4tßÈ6
jH:th�Ðl8uBN`_;N`P147IRpY8X>b>b47�^:eN«Ò~hb8©s^hÈhbWHN)_2<ZB	4e8uQ;B�<ZI~� >~>bWH<;pYN �@4ehbW�<;P�<Zp^pHBb8up^Bb4=<2h	NTI~8DCDN`:�EC^N9p�N9PHCD47P^QU8uP�h	W^NM>ihbjHC^4eN'C²p^W^N9PH8;IRN9P^8uP\E\h	W^NM>bpH<2h	47<;:ÛBbN`pH<ZBbhb4ehb478;P²8;k¦C^<Zh	<HE\hbWHNPaj^IË�YN`B¦8Zk®p�8;47PXh	>`EDN
h	6;�ofgPMh	W^N�pHBbN'>iN`Puh¦N
ÑDp�N9B	4eIRN`Puh�>9Ea_2<ZB	478;Q;B�<ZI�>��µN`BbN�I~8DCDN`:eN'CjY>i47P^Q~hbW^N!69:7<u>b>b4=69<Z:r>bp^W^N`Bb4=69<;:rI~8DCDN`:rp^B	N`>bN9PXhbN'CM��N
kl8uBbNu�q >i47IKjH:7<Zhb478;P©p^B	8D6
N'CDj^B	NM>Ïh�<ZBbh	>Ë�aJ²C^N
sHP^47P^Q²< B�<ZPHC^8;I pH<2h	W(_a47>b4ehb47P^Q)N'<;6�W:78D69<Zhb478;P ¢ 8;k

�
8;PH69N;�¦Ô¦W^N9P\EHhbW^NË>i47IKj^:=<2h	N`CT_2<Z:7j^N'>n<ZB	N]8;�Dh�<Z47P^N`CT�aJ£VXB	47Q;47P^Q�8Zkh	W^N5PHN947Q;Wa�Y8uBb47P^QKhbB�<Z47P^4ePHQK<ZPHCMp^B	N9_a4e8ujH>b:eJR>i47IKjH:7<ZhbN`CMC^<2h�<^�Ûq@k×h	N9B	�O<;B	CrEuhbWHN9J�<ZB	N�Y<;6�VX��h	B	<;PH>ikl8;B	I~N'C�jH>b4ePHQR3AG _ ë � î Ð�} ï | Ò�¢¤ �¡O�qnk×hbN9B]<£Q;47_;N`PUPXjHIK��N9Bd8Zkµ>b47IKj^:=<2h	4e8uPH>58;kÛhbW^N~�@W^8u:eNËhbN'>Ïh	4eP^Q�>iN9hRÐ�jH>bjH<Z:7:eJ <Zh:7N`<u>Ïh | };}uÒ
E�h	W^N)69j^IKj^:=<2h	4e_uNUCD47>ihbB	47�^jDhb478;Px<ZhÈN`<;6�W�p�8;47PXhÈ47>�N'>Ïh	4eI�<ZhbN`C1jH>b47P^Q©<69j^IKjH:7<Zhb47_;NdW^4=>Ïh	8;Q;B�<ZIT�

¨¹¡\¬ �a¯¦ÊK¡�°Â�o�D�2���'¡Y§1¨��X�`��¡\¬
v 8uIRpH<ZB	4ePHQ�:78D69<;:µm�cAÜ�I~8DCDN`:7>K47>K_;N`BbJ.CD4tßÈ69j^:th~�@W^N9P²h	W^N9B	NÈ4=>!8uP^:eJ.8;PHNÈBbN'<Z:e�47�`<Zhb478;PU8;k�h	W^NË>ihbjYCD4eN'CUp^W^N`P^8;IRN`P^8;P\�5fgP 8;B�CDN9Bnhb8M>b8;:7_;N]h	W^4=>5p^B	8;�H:eN`I�EY�µNKjH>iN'C:=<ZB	Q;NAC^<2h�<Ë>bN
h�>dÐ×hbWH8;jH>	<ZPHCH>¦8Zk >	<ZIRp^:7N`>�Ò�klBb8uI��@W^476�W��ON�8uP^:eJ�VuN9pDhn<~>iI�<;:e:´p�8;Bb�h	4e8uPTkl8;B@h	B	<;4ePH4eP^QÈ<;PHC�hbN'>Ïh	4ePHQ)Ð�<RhÏJap^4=69<;:\h	B	<;4eP^47P^QÈ>bN
h547P)?AN98X>Ïh�<2h	47>ihb4=69>n698;PXh	<;4ePY><�klN9�äWaj^PHCDB	N`CH>n8Zk�>	<ZIRp^:7N`>�Ò,�nÍ@N`I�<Z47P^4ePHQ£C^<Zh	<��ON9B	N]jH>bN`CTh	8È�^j^47:7C)<�BbN9klN9B	N9PH69N69j^IKjH:7<Zhb47_;N�C^47>ihbB	4e�HjDhb478;P£klj^PH6
hb478;P{¥§¦�¨
©�Ð � ÷ ¢ ÒO<2h¦N9_uN9B	J~:78D69<Zhb478;P ¢ 8;k\hbW^N�hbN'>Ïh	4ePHQ>bN
h'� ¥ ¦�¨
© Ð � ÷ ¢ Òo4=>�6
8uPH>ihbB	jH6,h	N`C~�aJË>bN9:7N`6,h	4ePHQdhbW^NWª~PHN`<ZB	N`>ih�P^N`4eQuWX��8;B�>o8ZkrN'<;6�WËhbN`>ihi�47P^QÂ:78D69<2h	4e8uP\EOh	<;V;N9P1klB	8;I hbW^N B	N
klN`BbN`PH6
N >bN
hM<;PHCx6
8uIRp^jDhbN�<Â6
j^IËj^:7<Zhb47_;NUW^4=>i�h	8;QuB	<;I <u>54eh]WH<;>��YN`N9P.CD8;P^NËkl8;Bd>b4eIËj^:7<Zhb478;PH>`�]Ô®8TCDN9sHP^N~W^82�äI�<ZPaJUP^N947Q;Wa��8;B�>WY<«_;NOhb8!��N@h�<ZV;N`P\E;�ON5>b4eIRp^:7JRCD4e_a4=CDN`C~h	W^NnPaj^IË�YN`B�8Zk´p�8;47Puh�>�47PRhbW^N�BbN9klN9B	N9PH69N@>iN9h�aJ~hbWHN5Paj^IK��N9BO8Zkrh	N`>ihb47P^Q~pY8u4ePXh	>`�oÞx4th	W£>bjH6�WM<;PÈ<Zp^p^B	8u<u6�W\Eu<;PHC�p^B	82_a47C^4eP^Q!hbWH<Zhh	W^NËhbN`>ihb47P^Q�:e8D6`<2hb478;PY>�<;BbNËP^8Zh]6
:7jH>ihbN9B	N`C\E�8uP^NR69<ZP�6
8;PY>i4=CDN9B�hbWY<2h]IR8u>ih�8Zk�hbW^N\ªPHN`<ZB	N`>ih5P^N`4eQuWa�Y8uB	>�8Zk�<MhbN'>Ïh	4eP^Q£pY8u4ePXh]<ZB	NK8uP^:eJU<u>b>b8D6
4=<2hbN'CU�@4ehbW h	W^4=>�p�8;47PXh`�vn5k698;j^B�>bN;EZh	W^4=>�6
jHIKj^:=<2h	4e_uNnW^4=>Ïh	8;Q;B�<ZI�47>�8;P^:7JR<ZPM<;p^p^B	8«Ña47I�<2h	4e8uPË8;krhbW^N@h	BbjHN v cAÜµ�



Õ582�µN`_;N`B]4thR47>!hbW^N���N`>ih~<ZpHp^Bb8«ÑD47I�<2hb478;P²8uP^NM69<;P©N
ÑDp�N`6
hË�@4ehbW^8ujDh~<;PXJ²< pHBb478;B	4VaP^82�@:7N`C^Q;NA8Zk®h	W^N!C^<Zh	<^�Ô 8)IRN`<u>ijHBbNRh	W^N£ÓXjH<;:e4ehÏJ²8Zkn<)698;PHCD4ehb478;PY<Z:µmµc�Ü�N'>Ïh	4eI�<2h	8;B'Eo�µNÈpHBb8D6
N`N`CÂ<u>kl8u:e:782�n>`�« 6
8uPH>Ïh	BbjY6,h¦hbW^N!698;PHC^4th	4e8uPH<Z:\mµc�Ü(N`>ihb47IR<Zhb8uB`E« N`>ihb47I�<2hbNdh	W^N!6
jHIKj^:=<2h	4e_uN�¥§¬�­�® ¨�¯ Ð � ÷ ¢ Ò@<Zh¦N`_;N`BbJÈ:78D69<Zhb478;P ¢ E« 6
8uI~pHjDhbN.hbWHN.c5�gGah	<2h	47>ihb4=6ZEA�@W^4=6�W�4=>£hbW^N.Q;B	N`<ZhbN'>ÏhTCD47>	6
B	N9pY<ZPH69Jx�YN9hÏ�µN`N9P¥§¦�¨
©�Ð � ÷ ¢ ÒO<;PHC°¥ ¬�­;® ¨�¯bÐ � ÷ ¢ Ò�kl8;BON`<;6�W ¢ ED<u>�4eh@47>OjH>bN`CM4ePMhbW^Nd[d8;:7IR8;Q;8uBb82_X�GaIR4eB	P^8;koÔ N`>ih'Ø {ZÙ\h	8R_;N9B	4eklJM�@W^N9hbW^N`B¦hÏ�µ8ÈCD4=>ihbB	4e�^j^hb478;P�klj^PH6
hb478;PH>n<;BbN]CD4eÖ´N9Bb�N9PXh`E« 6
8uI~pHjDhbNdh	W^N]IRN`<ZP�8Zk�hbWHN!cn�ÏGXh	<Zhb4=>Ïh	476`>@82_;N`B�h	W^N]�@W^8u:eNdh	N`>ihb47P^Q�>iN9h`�Ô¦W^4=>n>ih	<Zhb4=>Ïh	476d4=>¦hbWHN!I�<Z47PTÓXjH<;PXhb4eh	<2h	4e_uNdpYN`Bikl8uBbI�<ZPY6
N]6
B	4th	N9B	4e8uPMh	WH<2h��@4e:7:\��NjY>iNd47P£h	W^4=>@pH<Zp�N9B'�
ã²±M¿]ãAÆ Ä ¨�ã Å �~»
À��D�'�.¬��a�`�;�2�l���`��¡�§
Ô¦�O8ËCH<2h	<~>bN
h	>O�ON9B	N�jY>iN'CÈ47PÈhbWH47>¦pH<;pYN`B s �ÛÔ¦W^NAsHB	>ih¦8;P^NA47>µh	W^N]CD4eQu4th�<Z:´N9:7N9_2<Zhb478;PIR8DCDN`:^8Zk\Ga�@4ehb�9N`Bb:=<ZPYCË<;PHC~�@4e:7:^��N5CDN`>b47Q;P^N'CË<u>�GaÞ�Ín3�c¹Ðl:7N
k×hµ8ZkrÜ 47Q;jHBbN | Ò
��Ô¦WHN>bN`698;PHC�8uP^N!4=>5<�>bj^�H>bN
h58;k�h	W^N!p^B	N9_a478;jH>n8;P^NuEY<ZPYC�kl8a69jH>bN`>n8uPThbW^NKI~8uj^PXh	<;4ePH>58Zkh	W^N!N'<;>ihbN9B	P�pH<ZBbh58Zk�Ga�@4ehb�`N9B	:7<;PHCr�Of¾h5�@4e:7:®��N!B	N
klN`BbN`PH6
N'C�<u>5?dÍ@fiG'nA3AG²ÐlB	4eQuWXh58ZkÜ�47Q;j^B	N | Ò
�fgP£�Y8;hbW£6`<;>bN`>`E1BK>bj^�H>bN
h	>O�ON9B	NnQ;N`P^N9B�<2h	N`Cr�o<KhbB�<Z47P^4ePHQHEa<!h	N`>ihb47P^QË<;PHCM<ËBbN9klN9Bb�N`PH6
N]>bN
h'��Ô <;�^:eN | Q;47_;N'>OhbW^N]Paj^IË�YN`B@8ZkopY8u4ePXh�>¦4ePH>b4=CDN]N`<u6�W�>bN
h'�GajH�H>iN9h	> GaÞ�Ín35c ?dÍ@fiG"nA3�GÔ B	<;4eP w;};} w;};}Ô N`>ih | }u};} | }u};}Í@N9klN9B	N9PH69N yPBuøuzL� | øu}PBuz35N947Q;Wa�Y8uB	> | };} zZ}³�´�µ/¶¸·�¹�º¼»§½/¾²µ1·�¿ÁÀ)Â\Ã-´�Ä�´�Å1À�ÆÈÇdÄ
É8ÆÈÇ-É�Æ¸Ã/·�Ä
Ê/·�Ë�´�¿
ÆÈÀ�½-É8É�½/µ-É�·�Ä
É8À�Â\ÌLÍ^Î�»§ÏÐ´�ÇÑÃÒ ÎAÓ�Ì-Ô§»�Ì1Õ�³"¿�´)Æ¸ÇÖ´�ÇÑÃW³l·�É�Ä@×£·�¿
·�·�ØLÄ�¿�´�Ù�Ä
·�Ã�¿�´�Ç-Ã/À�¾�¶ÈÚ�Â3¿
À�¾zÄ
Ê-·�Â�½/¶¸¶/Ã-´�Ä�´§É�·�Ä$Û+´�ÇÑÃ�ÎA·;Â*Ü·�¿
·�Ç-Ù�·�Æ¸É@Ä
Ê/·�¿
·�¾�´�ÆÈÇ-ÆÈÇ/Ý�Ã-´�Ä�´PÕ�³�Ê/·�Ë�´)¶¸½/·�Þ�»A·�ÆÈÝ�ÊLµ1À�¿
É�ß�ÆÈÇÑÃPÆÈÙ$´)Ä
·�É�Ê-À$×:¾�´�ÇdÚ�Ç-·�Æ¸Ý�ÊLµ1À�¿
É×�·�¿
·§Ä�´)à+·�ÇvÆÈÇáÄ
Ê-·AÎA·;Â�·�¿
·�Ç/Ù�·�É�·�Ä�Ä
ÀWÙ�À�Ç/É�Ä�¿
½-Ù�Ä�Ä
Ê/·A¿
·�Â*·�¿
·�Ç/Ù�·�Ù�½-¾W½-¶¸´)Ä
ÆÈË+·�Ê-ÆÈÉ�Ä
À�Ý�¿�´�¾¼À)ÂÄ
Ê-·�³l·�É�ÄAÅ1À�ÆÈÇLÄ
É�ÕÜH8;B¦Paj^IRN9B	476`<Z:´>Ïh�<Z�^47:e4ehÏJÈB	N`<u>i8uPH>9E;hbW^N]698X8uB	C^4ePH<ZhbN'>�WH<«_uN5��N9N`P£:74ePHN`<ZB	:7JRhbB�<ZPH>i�kl8uBbIRN'CK>b85h	WH<2hÛh	W^N9JK<;BbN¦<Z:7:apY8X>i4ehb47_;N@<;PHCË>bI�<Z:7:eN`B�hbWH<;P | � Ü^8uBohbW^N@>	<ZIRNOBbN'<;>b8;PH>`E<;:th	4th	jHCDN'>@<ZB	NAQu4e_uN9P�4ePTVa47:e8uI~N9hbN`B	>O47P�8uB	C^N9BOhb8�WH<«_uNA>bI�<Z:7:eN`B@_2<Z:7j^N`>`�Ô¦W^N¦I�<Z47PR6�WH<ZB�<;6
hbN9B	4=>Ïh	476�8ZkHh	W^NnGaÞ�Ín3�c�C^<2h�<�>bN
hÛ4=>�hbWH<ZhÛ4th�>oW^47>ihb8uQ;B�<ZI�Ðl:7N
k×h8;k�Ü 47Q;jHBbNËzuÒ@>bW^82�n>n6
:7N`<;Bb:7JT<�IKj^:ehb4e�¾I~8DC^<;: CD4=>ihbB	4e�^j^hb478;P 8;k�h	W^NË<;:th	4th	jHCDNË_«<;:ejHN`>`�â �
�«þ
�Fþ�!2ÿ��Fÿ��Fþ��
��ÿ�	�þ�ÿ���ÿ�ü % ÿ��+% þ�ÿ����)�C���/, ã$ã;������ý ü !«ü ÿ��Xý ���Lã�% þiÿ�	��«ü �+#)ã�!«ÿ��¾ÿ�ã��C� ü �
��!«þ
�dý �Fÿ�	bý #$ä,ý



å�Æ¸Ý�½/¿
·°¹�ºçæ@¿
·�É�·�ÇdÄ�´�Ä
Æ¸À�ÇIÀ)Â§Ä
Ê-·vÙ�À�¾�Å-¶È·�Ä
·yÃ/´)Ä�´\É�·�Ä
ÉvÌLÍ�ÎA»AÏéèg¶È·�Â3Ä;êÖ´�Ç-Ã Ò Î�Ó�Ì/Ô§»�Ìè�¿
Æ¸Ý�ÊdÄ;ê

0

0.05

0.1

0.15

0.2

0.25

0 0.5 1 1.5 2 2.5 3 3.5 4

Ref
Train
Test

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0 0.5 1 1.5 2 2.5 3 3.5 4

Ref
Train
Test

å�Æ¸Ý�½/¿
·�ëLº�ÌLÄ�´)Ä
ÆÈÉ�Ä
ÆÈÙ$´)¶ÖÊ-ÆÈÉ�Ä
À�Ý)¿�´�¾�É�À�ÂvÀ�½PÄ
Å-½/Ä°Ë�´�¶È½-·�É�èì´)¶ÈÄ
Æ Ä
½-Ã/·�É�Æ¸ÇzàLÆÈ¶ÈÀ�¾�·�Ä
·;¿
É�êyÂ*À�¿ÌLÍ^Î�»§Ïíèg¶È·�Â*Ä;êW´�ÇÑÃ Ò Î�Ó�Ì-Ô§»�ÌIè�¿
ÆÈÝ�ÊdÄ;ê;Õ:³�Ê-·áÅ-¶¸´�ÆÈÇ:Ù�½/¿
Ë+·vÆÈÉÖÄ
Ê-·�¿
·�Â�·;¿
·�Ç-Ù�·cÉ�·�Ä$Û£Ä
Ê/·Ã-´�É�ÊáÙ�½/¿
Ë�·�ÆÈÉ�Ä
Ê/·�Ä�¿�´�ÆÈÇ-ÆÈÇ/ÝÖÉ�·�Ä$Û-´�ÇÑÃvÄ
Ê-·�ÃPÀ�Ä�Ù�½P¿
Ë+·�ÆÈÉ�Ä
Ê/·§Ä
·�É�Ä
ÆÈÇ-Ý²É�·�Ä$ÕÔ¦WH47>@6`<ZPT<Z:=>i8~�YN]8u�H>bN9B	_;N`CÈ8;P�:eN9k×hn8Zk�Ü�47Q;j^B	N | �@W^N9B	NAhbW^NdW^47Q;WT<Z:ehb4ehbjHC^N`>@8;k®hbWHNq5:epY>5<ZpHpYN'<ZB547P)C^<;BbV´EY�@W^4e:7N]h	W^NK:782�ä<Z:ehb4ehbjHCDN'>58;kohbW^NRGa�@47>	>5m�:7<ZhbN'<Zj <ZpHpYN'<ZBn47P:747Q;WXhÛQ;B	N9J;��Ô¦W^Nn?dÍ@fiG'nA3AGËCH<2h	<d>bN
hÛ:78X8uVD>�>b47I~pH:eN`B�<;>o4eh	>oW^4=>Ïh	8;QuB	<;Iä47>oj^PH4eIR8DC^<Z:Ð�Bb47Q;WXho8Zk´Ü 47Q;jHBbN@z;Ò
��Õ582�µN`_;N9B�4eh�WH<;>o<AW^47Q;W~:e8D69<;:a_«<;Bb4=<Z�H4e:74thÏJuE2P^8ZhÛN'<;>bJdhb8dN
ÑahbB�<;6
hklB	8;I&hbW^N]Qu:e8u�H<Z:�hbN`PHCDN`PH6
J£8ZkoI~N'CD47j^I#<;:th	4th	jHCDN`>`�Ô¦W^N�6
j^IËj^:=<2hb47_;NMW^47>ihb8uQ;B�<ZI�>djH>bN`C²kl8uB!h	W^NMN9Ñap�N9B	47I~N`PXh	>K<;BbN£6
8;PY>Ïh	4th	jDhbN'CÂ8Zk| };}~47Puh	N9B	_2<Z:=>@:eJa47P^QÈ��N
hÏ�ON9N`P }^� }�<ZPHC w^� }RVaITEY47P >bjH6�W <��¦<«J�hbWH<ZhA<;PXJ�<Z:ehb4ehbjHC^N8;k®h	W^N!C^<2h�<R>iN9h	>@4=>@6
82_uN9B	N`Cr�
�K� ��»�î Æ Å À ¬��D�`�²�'�u�
Ô¦WHNKcn�ÏGXh�<2hb4=>ihb4=69>`E´C^N
h	<;4e:7N`C 4eP)Ô�<Z�H:eNËz^E�>bW^82�n>nhbWH<Zh`E�8;PUh	W^N~GaÞ�Í535c�C^<2h�<È>bN
h`E698;PHC^4th	4e8uPH<Z:µ?dS)S/Q;:78;�H<;:e:7J)Ja47N9:=C^>!��N
hbhbN`BKN`>ihb47I�<2h	N`>!8;kn:e8D6`<Z:�mµc�Ü�hbWY<ZP(G^?]G´�Ô¦WH47>Û�¦<;>�<ZPRN
ÑDp�N`6,h	N`CRB	N`>bj^:eh��YN'69<ZjY>iN@8;kYh	W^NnIKjH:th	4t�¾IR8aCH<Z:H��N9WY<«_X478;BÛ8;krGDÞ�Ín35c<;:th	4th	jHCDN'>9�ÛÔ¦W^N5358;B	I�<Z:YGD698;B	N@�H<;6�VX�FhbB�<ZPH>ikl8;B	I�<2h	4e8uPË8;krCH<2h	<HE;�@W^4=6�W�4=>�P^N'6
N`>	>	<ZB	Jkl8uB�G^?]G´E;6`<ZP~p^Bb8DCDjY6
N¦�H<;C~B	N`>bj^:eh	>o�@W^N`P~C^<Zh	<d<ZB	NOk�<ZB�klB	8;Iäh	W^N@P^8;B	I�<Z:^CD4=>ihbB	4e�^j^�h	4e8uP\EY<;PHCTN9_uN9PTIR8;B	N!4ek�h	W^N9JT<ZB	N]IKjH:th	4t�¾IR8aCH<Z:F�¦Ô¦WH47>5VX47PHCT8;kopHBb8u�^:eN`I�>nCD8aN`>bP�� h8D6`6
j^Bo�@4ehbW�?dS SÂE;>b4ePY6
N¦P^8]<;>	>ijHI~p^hb478;PH>�P^N`N`CKhb8d�YN@CD8uP^N¦8;PRC^<2h�<�C^47>ihbB	4e�HjDhb478;P\EN9Ñ^6
N9p^h�h	W^N~k�<;6,hdh	WH<2h!C^<Zh	<�<ZB	NË>bj^p^p�8u>bN`C)hb8��YNR47PHCDN9p�N9PYCDN9PXhb:7J)<;PHC)4=CDN`Puh	476`<Z:7:eJC^47>ihbB	4e�HjDhbN'Cr�Ü�47Q;j^B	N�BÈ>bW^82�n>@W^82�ä?dS S¸<ZPYC G^?]G�I�<ZPH<;Q;Ndhb8�B	N`698;PH>ihbB	jH6
h@hbW^N!:78D69<;: 6
j^�IËj^:=<2hb47_;NACD4=>Ïh	Bb47�^jDh	4e8uP£<2hOhÏ�O8K:78a6`<2h	4e8uPH>�h�<ZVuN9PÈB�<ZPHC^8;IR:eJR47PÈh	W^N5h	N`>ihb47P^QR>iN9h`�An�Ph	W^NÈ:7N
k×h'E�?dS S^� >Ë69j^IKj^:=<2h	4e_uNÈCD4=>Ïh	Bb47�^jDh	4e8uPÂs^h	>Ë<Z:7IR8u>ihKpYN`BiklN'6,h	:eJ.hbWHNÈBbN9klN9B	N9PH69N69j^B	_;NO�@W^4e:7N5G^?]GË4=>Û6
8;IRp^:7N
h	N9:7J!IR47>	>b4eP^QAh	W^N@pY8u4ePXh'��n�P~hbWHN@Bb47Q;WXh`E2��8Zh	WRI~N9hbW^8DC^>



Qu4e_uNA<ËQ;8a8DCÈN'>Ïh	4eI�<Zhb478;P�8Zk :78D69<;:´mµc�ÜOE^<;PHCM47P£hbW^4=>n69<u>iNuE^G^?]GM>bN9N`I�>@<K:74thbhb:7N]�^4eh��N
hbhbN`B@hbWH<;P�698;PHC^4th	4e8uPH<Z:®?dS S©�GaÞ�Ín3�c¹c5�gGah	<2h	47>ihb4=69> SUN'<ZP S 4eP SUN`C^47<;P S)<2Ñv 8;PYCD4th	4e8uPH<Z:®?dS)S }^� Buw;} }^� }uw | }^� BPBXz }^� �PBuwG^?]G }^� wLB | }^� };}u} }^� w | } | � };};}³�´�µ/¶¸·�ëLº@Î�·�É�½/¶ÈÄ
É�Â*¿
À�¾ïÏ§Ü�ÌLÄ�´�Ä
Æ¸É�Ä
ÆÈÙ�É£Ù$´�¶ÈÙ�½/¶3´�Ä
ÆÈÀ�ÇcÀ�ÇáÌLÍ^Î�»§Ï^Ä
·�É�Ä
ÆÈÇ-Ý�É�·�Ä$ÛLµ1·�Ä
×�·�·�ÇvÄ
Ê/·¿
·�Â�·�¿
·�Ç-Ù�·\Ù�½/¾²½-¶¸´�Ä
Æ¸Ë�·çÃ/ÆÈÉ�Ä�¿
ÆÈµ-½PÄ
Æ¸À�Çð´�Ç-Ã�Ä
Ê-·ç·�É�Ä
ÆÈ¾�´�Ä
Æ¸À�Ç-ÉvÂ*¿
À�¾ñÌL·$òd½-·�ÇdÄ
Æ¸´�¶ Ò ´�½/É�É�Æ3´)ÇÌPÆÈ¾²½/¶3´�Ä
ÆÈÀ�Ç\èCÌ Ò Ì/ê�´�Ç-Ãcó£À�ÇÑÃPÆÈÄ
ÆÈÀ�ÇÑ´�¶ Ò ´)½-É�É�Æ¸´�Ç/É§ôcÆ ØLÄ
½/¿
·�ôcÀLÃ/·�¶�è Ò ôçôçê;Õ/³�Ê-·AÉ�¾�´�¶È¶È·�¿Ä
Ê-·�É�Ä�´�Ä
Æ¸É�Ä
ÆÈÙ�É�Û/Ä
Ê-·�µ1·�Ä�Ä
·;¿�Ä
Ê-·�¾�ÀLÃ/·�¶ìÕ

0

0.2

0.4

0.6

0.8

1

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Ref
GMM
SGS

0

0.2

0.4

0.6

0.8

1

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Ref
GMM
SGS

å�Æ¸Ý�½/¿
·�õLºWó£À�¾�Å-´)¿
ÆÈÉ�À�Ç�À�Â�Ä
Ê/·²Ù�½/¾²½-¶¸´�Ä
Æ¸Ë�·ÖÃ/ÆÈÉ�Ä�¿
ÆÈµ-½PÄ
ÆÈÀ�Ç-É�À)Â�´�¶ Ä
Æ Ä
½ÑÃP·�´)ÄöÄ
×�ÀyÃPÆ ÷5·�¿
·�ÇdÄ¶¸ÀdÙ�´)Ä
ÆÈÀ�Ç/ÉyÀ�Â�Ä
Ê/·\Ä
·�É�Ä
Æ¸Ç/Ý8É�·�Ä$Õøæ�¶¸´)Æ¸Ç^¶ÈÆÈÇ-·�Éy´)¿
·\Ä
Ê-·y¿
·;Â�·�¿
·�Ç/Ù�·�É�ÕøÏ�´)É�Ê^¶¸ÆÈÇ/·�Éy´�¿
·°Ä
Ê/··�É�Ä
ÆÈ¾�´)Ä
ÆÈÀ�Ç/É�Â3¿
À�¾ùÙ�À�ÇÑÃPÆÈÄ
ÆÈÀ�ÇÑ´�¶ Ò ôçô�ÕÑÏ�À)Ä
É�¶¸ÆÈÇ/·�É�´)¿
·�Ä
Ê-·�·�É�Ä
Æ¸¾�´�Ä
ÆÈÀ�Ç-É�Â3¿
À�¾úÌ Ò Ì1Õ

å�Æ¸Ý�½/¿
·Aû/º�Î�Æ¸É�à�ôy´�Å-É£À�Â'Ä
Ê-·§ÅP¿
À�µ-´�µ-ÆÈ¶ÈÆ Ä�ÚÖÄ
Ê-´)Ä�´)¶ Ä
ÆÈÄ
½-Ã/·�¶ÈÆ¸·�É�½-ÇÑÃP·�¿�ëdÕ ü�àLÆÈ¶ÈÀ�¾�·�Ä
·�¿
É�Õ�³�Ê/·Ã-´)¿
à�·�¿$ÛdÄ
Ê-·A¶¸·�É�É�ÅP¿
À�µ-´�µ-¶È·�Õ�ó£À�ÇÑÃPÆÈÄ
ÆÈÀ�ÇÑ´�¶ Ò ôçôr¿
ÆÈÉ�à�¾�´�ÅvÆ¸É�À�ÇvÄ
Ê/·§¶È·�Â3Ä$Û/¿
·�Â*·�¿
·�Ç/Ù�·�ÆÈÉ�ÆÈÇÄ
Ê-·�¾�Æ¸Ã-ÃP¶È·�Û/´�ÇÑÃcÌ Ò Ì�¿
Æ¸É�àv¾�´�ÅáÆÈÉ�À�ÇcÄ
Ê-·A¿
Æ¸Ý�ÊdÄ$ÕÔ¦W^N~B	47>bVTIR<;pH>�8Zk�Ü�4eQuj^B	NK{M�ON9B	NË698;PH>ihbB	jH6
hbN`C)CD4eB	N`6
hb:7JTklBb8uI hbW^N~:e8D6`<Z:�N`>ihb4e�I�<Zhb478;PÈ8;k\hbW^Nd6
jHIKj^:=<2h	4e_uN�m�cAÜ²8Zk®hbW^N�hbN'>Ïh	4eP^QR>bN
h`���µ<;6�W�I�<Zp£47>¦<Ë6
jDhOhbW^B	8;jHQ;Wh	W^N`>bNK69j^IKj^:=<2h	4e_uN]klj^PH6
hb478;PH>nkl8;B �{ý z ú }ÈVXI Q;47_;N`P ¢ �nq�B	<;p^47CU698;IRpH<;Bb4=>i8uP£��N
�hÏ�ON9N`PKh	W^N@h	W^BbN`N@IR8aC^N9:=>ÛN9P^:747Q;WXh	>�h	W^N5>bWH<ZB	p^P^N'>b>o8;krG^?]GËI�<ZpY>�<ZPHCËh	W^N@BbN9klN9B	N9PH69NI�<;pH>~4eP1klB	8;PXh~8;k5h	W^N >iIR8a8Zh	W^P^N'>b>~8Zk]?dS S�IR<;pH>`�1Ô¦W^N�sHB�>ihRB	N`<u>i8uP©4=>~hbWH<Zhh	W^NË?dS SÝI~8DCDN`:®�^jH4e:eh5kl8uBnhbWH47>�C^<2h�<È>iN9h�6
8uPXh	<Z47PH>MÌi8;PH:eJDÎRyuwÈ?d<;jH>	>i4=<ZPH>`E^�@W^47:7NGH?]G�47>5jH>i47P^QÈ<R:78Zh5IR8uBbN]p�8;47PXh	>`�OÔ¦W^NË>iN'6
8;PYC£B	N`<u>i8uPT47>¦h	WH<2hd?dS S¸p^B	82_a47CDN'>@<698;PXhb47Paj^8;jY>5kljHPH6,h	4e8uPÂ�@W^4e:7NMG^?]G.<ZPYC)h	W^N�B	N
klN9B	N9PY6
N�CD8;P�� h'�Mq5>!<T698;PH>bN`ÓXj^N`PH6
NuEh	W^N9B	N54=>O<!:78Zh¦8Zk®CD4=>b698;PXhb47Paj^4ehb47N`>µ4ePTG^?]G�I�<ZpY>��@W^4=6�WÈI�<ZVuNnh	W^N9I&<;p^pYN'<ZBO>iWH<;Bbp®�Õ582�µN`_;N9B'EXhbW^4=>�Ì	>iWH<;BbpHP^N`>	>bÎK8ZkÛG^?]G�47>¦47P�k�<;6
hnIR<;4ePH:eJÈPH8;4=>iNu��þ®8a8;Va4ePHQR69:e8X>iN`B<Zh]hbW^NMIR<;pÂ8;P.hbWHNMB	4eQuWuh!8;k¦Ü�47Q;j^B	N�{HEÛG^?]G²N'>Ïh	4eI�<Zhb478;PH>!C^8;P�� hË>bN9N9I hb8 ��NM>b869:e8X>iN!hb8Èh	W^NKB	N
klN`BbN`PH6
Nu�A?dS S >iN`N9I�>nh	8M��NKIR8;B	NKN9ßÈ6
47N9PXh5h	8MV;N`N9pTh	W^NËQuN9P^N`B	<;:>ihbB	jH6
hbj^B	N;E@N9ÑD69N9pDh£4ePxh	W^N��µ<;>ihbN`BbPxpH<;Bih'�ÿn�P^N�6`<ZP�sHPY<Z:7:eJ�>iN`N h	WH<2hU?dS S 4=>QuN9P^N`B	<;:e:7JK<;:7>b8!>iIR8a8Zh	W^47P^QdhbW^NACD4=>Ïh	Bb47�^jDh	4e8uPRh	<Z:7N`>`Eu<u>Û4ehO>bN9N9I�>oh	8!j^PHC^N9Bb�FN'>Ïh	4eI�<2h	Nh	W^N]W^47Q;W�p^B	8;�H<;�^4e:74ehb47N`>@<ZPYCM82_uN9Bb�FN'>Ïh	4eI�<2h	N5h	W^N]:782�%p^B	8;�H<;�^47:e4ehb47N`>`�



�K� ��¥�Æ Ä »�Ç Å »º¬ �^�`�²�`�X�
Ô�<Z�H:eNöB!>bW^82�n>�h	WH<2hµ698;PHC^4th	4e8uPH<Z:´?dS S <ZPHCÈGH?]G~pYN`Bikl8uBbI�4ePM<d_uN9B	JË>b4eIR47:7<;B��¦<«J8uPThbW^N~?dÍ@fiG'nA3�G C^<2h�<�>iN9h`�@ÞxW^47:eNKkl8;B�GDÞ�Ín35cËErcn�ÏGXh	<Zhb4=>Ïh	476`>np�N9Bbkl8;B	I�<ZPH69N!8Zk?dS)S �¦<;>yBPB�� ��N
hih	N9B�h	WH<ZPxG^?]G´E�4th�4=>RP^82�ù:7N`>	>~hbWH<;Pº{�� ��N
hih	N9B'�øn�P(h	W^47>CH<2h	<�>bN
h`E�G^?]G 4=>dP^8T:78;P^QuN9BApYN`Bih	j^Bb��N`C��aJ)<ZPaJUIËj^:th	4t�¾IR8DC^<Z:�CD4=>ihbB	4e�^j^hb478;P\E®<;PHCh	WajH>9Er4eh	>Ap�N9Bbkl8;B	I�<ZPH69N`>5<;BbNËBbN`:7<Zhb47_;N`:eJT��N
hih	N9B'�cn�PUh	W^NR8ZhbWHN9BAWH<ZPHC\E®?dS S WY<;C<�:78Zh!8;k¦CD4eßÈ6
j^:ehb47N`>!hb8UB	N9p^B	8DCDjH69NËh	W^N�_2<ZB	47<;�^47:e4ehÏJ)8;k¦C^<Zh	<H�dhbW^N�8upDhb47I�<Z:�IR8DCDN9:kl8uj^PHC.6
8uPuh�<Z47PH>A8;P^:7J�z | ?d<;jH>b>b4=<ZPH>`Er�@W^4=6�W)4=>d_;N9B	JTklN9�]�RÕn82�ON9_uN9B'Er4th!>bN9N`IR>Ah	8��N]N9PH8;j^QuWMh	8~p�N9Bbkl8;B	I&N9ß�694eN`PXhb:7JMB	N9Qu<;B	C^4eP^Q~cn�ÏGXh�<2hb4=>ihb4=69>`�Ô¦W^NT>b4eIR47:7<;Bb4ehÏJ²�YN9hÏ�µN`N9P1?dS)S�<;PHCºG^?]G©pYN`Bikl8uBbI�<;PH6
N'>K4=>R<Z:=>i8�_X4=>b4e�^:7N�8;PÜ�47Q;j^B	N�w^�oÜH8;Bµ�Y8;hbWM>	<ZIRp^:7N5:78D69<2h	4e8uPH>`E;h	W^N�69j^IKj^:=<2h	4e_uNnklB	8;I�?dS S <;PHC~hbWHN�8uP^NklB	8;I G^?]G�<ZB	NA_uN9B	JÈ6
:78u>bNAhb8RN`<u6�W£8;hbW^N`B`�?dÍ@fiG"nA3�G�cn�ÏGXh�<2hb4=>ihb4=69> SUN`<;P SU47P S N`CD4=<ZP S <ZÑv 8uPHCD4ehb478;PH<;:®?dS S }^� BP�Xw }^� }P� | }H� Buø;} }H� yuøuwG^?]G }^� {u}u} }^� }P�;} }H� BÑ�2} | � }u};}³�´�µ/¶¸·�õPºlÎA·�É�½-¶ Ä
É"Â3¿
À�¾ Ä
Ê/·�ÏAÜ�ÌdÄ�´)Ä
ÆÈÉ�Ä
ÆÈÙ�É�Ù$´)¶ÈÙ�½-¶¸´)Ä
ÆÈÀ�Ç²À�Ç Ò Î�Ó�Ì/Ô§»�Ì�Ä
·�É�Ä
ÆÈÇ/ÝAÉ�·�Ä$Û)µ1·�Ä
×�·�·�ÇÄ
Ê-·�¿
·�Â�·�¿
·�Ç-Ù�·�Ù�½-¾²½/¶¸´)Ä
ÆÈË+·AÃ/ÆÈÉ�Ä�¿
ÆÈµ-½/Ä
ÆÈÀ�Çc´)ÇÑÃ�Ä
Ê-·�·�É�Ä
ÆÈ¾�´)Ä
ÆÈÀ�ÇvÂ*¿
À�¾ ÌP·$òd½/·�ÇdÄ
Æ3´)¶ Ò ´�½/É�É�Æ3´)ÇÌPÆÈ¾²½/¶3´�Ä
ÆÈÀ�ÇyèCÌ Ò Ì-ê�´�Ç-Ã�ó£À�Ç-Ã/Æ Ä
ÆÈÀ�ÇÑ´)¶ Ò ´�½/É�É�Æ¸´�Ç-É�ôcÆ ØPÄ
½P¿
·�ôcÀLÃ/·�¶lè Ò ôçôçê;Õd³�Ê-·�É�¾�´�¶È¶È·�¿Ä
Ê-·�Ë�´�¶È½-·�É�Û/Ä
Ê/·�µ1·�Ä�Ä
·�¿�Ä
Ê-·§¾�ÀLÃ/·�¶gÕ

0

0.2

0.4

0.6

0.8

1

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Ref
GMM
SGS

0

0.2

0.4

0.6

0.8

1

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Ref
GMM
SGS

å�Æ¸Ý�½/¿
·��dºWó£À�¾�Å-´)¿
ÆÈÉ�À�Ç�À�Â�Ä
Ê/·²Ù�½/¾²½-¶¸´�Ä
Æ¸Ë�·ÖÃ/ÆÈÉ�Ä�¿
ÆÈµ-½PÄ
ÆÈÀ�Ç-É�À)Â�´�¶ Ä
Æ Ä
½ÑÃP·�´)ÄöÄ
×�ÀyÃPÆ ÷5·�¿
·�ÇdÄ¶¸ÀdÙ�´)Ä
ÆÈÀ�Ç/ÉyÀ�Â�Ä
Ê/·\Ä
·�É�Ä
Æ¸Ç/Ý8É�·�Ä$Õøæ�¶¸´)Æ¸Ç^¶ÈÆÈÇ-·�Éy´)¿
·\Ä
Ê-·y¿
·;Â�·�¿
·�Ç/Ù�·�É�ÕøÏ�´)É�Ê^¶¸ÆÈÇ/·�Éy´�¿
·°Ä
Ê/··�É�Ä
ÆÈ¾�´)Ä
ÆÈÀ�Ç/É�Â3¿
À�¾ùÙ�À�ÇÑÃPÆÈÄ
ÆÈÀ�ÇÑ´�¶ Ò ôçô�ÕÑÏ�À)Ä�¶¸ÆÈÇ/·�É�´)¿
·�Ä
Ê-·§·�É�Ä
ÆÈ¾�´)Ä
ÆÈÀ�Ç/É�Â3¿
À�¾úÌ Ò Ì1Õ

å�Æ¸Ý�½/¿
·��Pº�Î�Æ¸É�à�ôy´�Å-É£À�Â'Ä
Ê-·§ÅP¿
À�µ-´�µ-ÆÈ¶ÈÆ Ä�ÚÖÄ
Ê-´)Ä�´)¶ Ä
ÆÈÄ
½-Ã/·�¶ÈÆ¸·�É�½-ÇÑÃP·�¿�ëdÕ �öàLÆÈ¶ÈÀ�¾�·�Ä
·�¿
É�Õ�³�Ê/·Ã-´)¿
à�·�¿$ÛdÄ
Ê-·A¶¸·�É�É�ÅP¿
À�µ-´�µ-¶È·�Õ�ó£À�ÇÑÃPÆÈÄ
ÆÈÀ�ÇÑ´�¶ Ò ôçôr¿
ÆÈÉ�à�¾�´�ÅvÆ¸É�À�ÇvÄ
Ê/·§¶È·�Â3Ä$Û/¿
·�Â*·�¿
·�Ç/Ù�·�ÆÈÉ�ÆÈÇÄ
Ê-·�¾�Æ¸Ã-ÃP¶È·�Û/´�ÇÑÃcÌ Ò Ì�¿
Æ¸É�àv¾�´�ÅáÆÈÉ�À�ÇcÄ
Ê-·A¿
Æ¸Ý�ÊdÄ$ÕÔ¦W^N >bIR8a8ZhbWH4eP^Q.h	N9PHCDN`PH6
J(8Zk!?dS S pY8u4ePXhbN'C(8ujDhÈ�@4ehbW�GaÞ�Ín3�c C^<2h�<²>iN9h��N`698;IRN`>58;�a_a4e8ujH>n�@WHN9P)698;IRpH<ZB	47P^QRhbW^N~_2<ZB	4e8ujH>@B	47>bVTI�<ZpH>58Zk�Ü�4eQuj^B	NKø^�d?dS SC^47CUPH8Zh5I�<ZPY<ZQ;N!hb8ÈB	N9p^B	8DCDjH69N]hbW^N~6
8uI~pH:eN9Ña4ehÏJ�8ZkohbW^NR?dÍ@fiG'nA3AGUC^<2h�<È>bN
hA<;PHC



h	W^NU8;p^hb47IR<;:nIR8DCDN9:nQuN9P^N`B	<ZhbN'C(�¦<;>È<._uN9B	J�Ìb>b4eIRp^:7N`Î²8uP^N;��G^?]G1<Zp^p�N`<;BbN'C(h	8B	N9pHBb8DCDjH69NÈh	W^47>�698;IRp^:7N
ÑD4ehÏJ;E��^j^hR47P©k�<u6,h'E�B	N`>bj^:th�>R<ZB	N£IR8;B	NMPH8;4=>iJ²h	WH<ZP1>iWH<;Bbp®E<;PHC£8;jDhn8;k®hbWHN]Q;N9PHN9B�<Z:´hbN`PHCDN`PH6
47N`>]Ð�<Z:=>i8~kl8;jHPHC��XJT?dS S)ÒO4eh5CD8aN`>¦P^8;hnpYN`Bikl8uBbI_uN9B	JÂ�µN`:e:F��f¾hM4=>R47Puh	N9B	N`>ihb47P^Q²hb8ÂPH8Zhb4=6
N�h	WH<2h�?dS)S <;PHCxG^?]G1<ZB	NTpYN`Bikl8uBbIR47P^Q>b47I~47:=<ZB	:eJ�47P�hbN9B	I�>¦8ZkÛcn�ÏGXh�<2hb4=>ihb4=69>@�^j^hn4ePU<R6
8uI~pH:eN9hbN9:7JMCD4eÖ´N9B	N9PXhn�O<«Ju�
ÊRÇ Å ÊKáµÉT» Ä Ç Å
v 8uPHCD4ehb478;PH<;:X?d<;jH>b>b4=<ZPH> SU4tÑah	j^BbNOSU8DCDN9:=>\pHBb82_uN`CAhb8��YNµN
ßÈ6
47N9PXh hb85N'>Ïh	4eI�<ZhbN�:78D69<;:pHBb8u�H<Z�^47:74thÏJÈCDN`PH>b4thÏJMklj^PH6,h	4e8uPT4ePU8uB	CDN`BOhb8ÈCDB�<«��B	47>bVÈI�<ZpH>`��ÞxW^N`PU6
8;IRpH<;BbN'CÈh	8h	W^N@6
:=<;>	>i4=69<;:aI~N9hbW^8DC~jH>bN`CË4ePËhbWH47>osYN9:=CrEZ4eh�<Zp^p�N`<;BbN'C]hb8d��Nn<2hÛ:7N`<;>ihÛ<;>oN
ßÈ694eN`PuhÛ47Ph	N9B	I�>�8Zk®c5�ÏGXh	<Zhb4=>Ïh	476`>9Ea<ZPHCÈN9_;N`P��YN9hih	N9B¦�@W^N9PÈhbW^NACD47>ihbB	47�^jDhb478;PM8Zk\C^<2h�<!4=>�IËj^:th	4t�IR8DC^<;:���q�>Ïh	Bb8uP^QU<;CD_2<;Puh�<ZQuNK8Zk@6
8uPHCD4ehb478;PH<;:�?dS S 82_;N9B!G^?]G�4=>AhbWH<Zh!4th!PHN9N`CH>:7N`>	>ON
ÑDp�N9Bbh¦VaP^82�@:7N`C^Q;N�<;PHC£:eN'>b>OWaJapY8;hbW^N'>iN'>µ8uP�CH<2h	<~CD4=>Ïh	Bb47�^jDh	4e8uP\�Ûf¾hn<Z:=>i8~Q;47_;N'><~B	N`<;:´klj^PH6,h	4e8uPT8Zk®h	W^N!6
8uPHCD4ehb478;PH<;:rp^B	8;�H<;�^4e:74ehÏJÈ8Zko<R_«<;Bb4=<Z�H:eNd<2h5<;PXJM:e8D69<Zhb478;P�8Zkh	W^N�>ihbjYCD4eN'CM<;BbN'<^Eu<;PHCÈ6`<ZPÈN'<;>b4e:7JËWY<ZPHCD:7N�GÏ8u4ePXh¦CD47>ihbB	47�^jDhb478;PY>�8;k\IKj^:ehb47p^:7N�8ujDhbp^j^h_2<;Bb4=<Z�^:7N`>`�
�ÈÊ�� Å Çvî á�ãAÀT¥�ãA¨�ã Å �Ë»
Ô¦WH47>Û�O8;B	VK�¦<;>�>ij^pHpY8uBih	N`C~�aJRGa�@4=>	>�35<Zhb478;PH<;:�GD694eN`PH6
NnÜH8;j^PHCH<2hb478;P Ð v q5ÍoÔ�q5353pHBb8PGÏN`6,h'�ÛÜ�3�z;}2�gøPB/�uwZyH� }u}uÒ
�Ô¦W^NO?dS S�N
ÑDp�N9B	4eIRN`Puh�>\�ON9B	N�6
8uPHCDjH6
hbN`CdjY>i47P^Q@h	W^N�Ô 8;B�6�WdS)<;6�W^47P^N�þ®N`<ZB	P^47P^Qþ®4e�HB	<;BbJ�	2��Ô¦W^N G^?]GºN
ÑDp�N9B	4eIRN`Puh�>R�µN`BbNTp�N9Bbkl8;B	IRN`CºjH>i47P^Q.hbWHN)?AN98u>ih	<Zh�n5ß�69N>b8Zk×hÏ�¦<ZB	N;�
Æ£ã�Á@ãAÆMã Å ÊËãd»

 ¹���óAÕ�
£ÆÈÉ�Ê-À�Å"Û�������������������� �!�#"%$�&'���)(*�+�,�,���.-0/1��23��4�-�56�756��-�Û�ó£¶3´�¿
·�ÇÑÃPÀ�Ç{æ�¿
·�É�É�ÛÔAØLÂ�À)¿�Ã'Û'¹78#89�LÕ

 ë7��æ�Õ�ó£ÊÑ´)½-Ë+·�Ä$Û9(�����2#�+$7$756-�4;:��+�,���156�7<)��=%>��!�,56���?=%��>�>?�����3@BA�����$,�,�!�756$,�75C29$��!-�D
56�,$1E0���7<��%D�$�Û1æ@´�¿
ÆÈÉ�ºGF�»�Ì/ôyæ@Û5¹,838�õLÕ


 õ��1HöÕ1Ï�·�¾�Å/É�Ä
·�¿$ÛÑ»�Õ�Il´)Æ ¿�Ã°´)ÇÑÃyÏ²Õ-ÎA½/µ-ÆÈÇ"Û£Þ�ôy´�Ø/ÆÈ¾W½-¾ÖÜJI"ÆÈà+·�¶ÈÆÈÊ-ÀdÀLÃcÂ3¿
À�¾úÓ�Ç/Ù�À�¾�Å/¶¸·;Ä
·Ï�´�Ä�´�ËLÆ¸´�Ä
Ê/·�F�ôKHA¶ÈÝ�À�¿
Æ Ä
Ê-¾yÕ ßML������.-����N��&O/1�+P��!�Q=R�,�!�756$,�75C23�!�S=%�%2956����P�ÛPË+À�¶gÕ+
AÛ¹,89T3TdÕ

 û.�1HöÕ�U�À�¶È¾�À�Ý�À�¿
À�Ë1Û�Þ�ÌP½/¶¸¶¸´�Ã/·;Ä
·�¿
¾�ÆÈÇÑ´#V�Æ¸À�Ç-·ö·�¾�Å/ÆÈ¿
ÆÈÙ$´²Ã/Æl½/ÇÑ´²¶È·�Ý�Ý�Æ@ÃPÆ�ÃPÆ¸É�Ä�¿
ÆÈµ/½!V�ÆÈÀ�Ç/·�Û ß
AXW�YZ-�$,�#W[Y��Z���JW�\]�,�7���+�#5CÛ-Ë+À�¶gÕLû/Û5¹78�õ�õPÛPÄ�¿�´�Ç/É�¶¸´)Ä
·$ÃvÆ¸Ç�F�Ç-Ý�¶ÈÆÈÉ�ÊvÆ¸Ç_^O`badc7e.f6g�`bh#i3j�g�kMlCm
n f'c#folCkdfolqpZk
Û1µdÚrU�À�ÄdV�´)ÇÑÃ_s�À�Ê-Ç/É�À�Ç~èg·$ÃPÆ Ä
À�¿
É�ê;ÛÑÌPÅ/¿
ÆÈÇ/Ý�·�¿�Ü't�·�¿
¶¸´�Ý/Û'¹78#8+ëdÕ


 �7��óAÕ�Il´�ÇdÄ
½Qu·wv�À�½-¶gÛRA�����$,�,�!�756$,�75C23�!��=�5Cx)���y�!�756��-�Û�
£·;¿
¶¸ÆÈÇ'º�ÌLÅ/¿
ÆÈÇ-Ý�·�¿�Ü't�·�¿
¶¸´)Ý/ÛÑë�ü�ü�ëLÕ

 ���ÖÎöÕ5»§·�½/Ç-·�ÆÈ·�¿$Û'å£ÕRzA·�¿
Ý�·;¿�Ä$Û"Í�Õ1å�Æ¸Ç/Ç-À)÷8´�Ç-Ã°Ï²Õ5ÔA¿
¾�À�Ç-·�ÆÈÄ$Û�ÞwF�É�Ä
ÆÈ¾�´�Ä
Æ¸À�Ç{À)Â�ó£À�ÇÑÃ/Æ ÜÄ
ÆÈÀ�Ç-´�¶LÏ�·�Ç/É�Æ Ä
Æ¸·�É�º@´�ó£À�¾�ÅÑ´�¿
Æ¸É�À�ÇWÀ)ÂÑ»A·�½/¿�´)¶d»§·�Ä
×�À�¿
àMH�Å-ÅP¿
À+´�Ù�Ê-·�É�Û ß�YZ-R�,���#-��!�756��-����
{ ��-�&J������-�23�;��-|\r���75y}[2956���O���������!�~�������B���."�$�ÛPË+À�¶gÕ"¹�Û-Å/Å"Õ+�3�#8����#8+ëdÛ@¹7838)û/Õ


 T7��óAÕ�UÖÕ�Í�Æ¸¶È¶ÈÆ¸´�¾�Év´�Ç-Ã^óAÕQF�Õ�Î§´)É�¾²½/É�É�·�Ç"Û²Þ Ò ´�½/É�É�Æ¸´�Çðæ@¿
ÀdÙ�·�É�É�·�ÉvÂ�À�¿vÎ�·�Ý�¿
·�É�É�Æ¸À�Ç"Û ß
\rD�����-�23��$_56-�������������Y�-�&J�!�3x)�!�756��-�(��.�%23��$7$75C-�4�=RP�$,�,�+x�$�Û"Ë+À�¶ìÕ��LÛ�Å-Å'Õ��L¹�û��
��ë�üPÛ"¹78#83�PÕ
�Z���7�,�%�q�7���7�7�%�C�.�Z�#���%�'���


