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 CEDÊV$������' S [ �12 $ % � FM2 � H [ % ' F # $ S [ % � F # �)% ' � O[`\JAô+ñ�)�DIHKô (

!µJAô <Nò[?Nñ\ô <[óÆH\O HKJAO
)	HEDÊ`bHÖðN<&ñgHKô�`bñ\ô+ô (f!µJNô6ñ\ôv<[LXô+ñÖHKJAOs?AóIL-JW<10[ô�VAOßLXDE�Öï�?AóÊ`Rîß`bO
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������� å����"�!� [ % QDS3[ 
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!µJ]?WH�M�-]`g<&ò[ô)�"`b<&Tsô+H �10�K��'K "1� " .A�
��� 
 .A��0 W K�� W �x`\DÆCEô (�!µJAô+ñ\ô�@BO[ñbô[M+`\JADIH�<&óÆò[Osñ\DÊ`\JAC
ñ\?AVWHµDÊV+* W � � � QTS W

.A�10 W K�� W � 
 .A��0 U ��`bDÊCEô (
&AñbO[C `\JNDÆHÖ<[VN<&óÆîXHKDIH+M )eô6ï�<&VÛH\ô�ô�`\JN<&`Öô+<&ñbóÆDÊô+ñ/HK`b<[ò[ô+H/O[@�`\JNô <&óÆò[O[ñbDÊ`\JAC DIHFe 	�

��������	ºDÊVÀ`bJAô�HKô+VNH\ôS`bJN<U`�)eô=VAô+ô+L1`\OÖï�OsCEðA?X`\ôP`bJAô 0U<&óÆ?Aô+HµO[@�</óÆO&`�O&@ �L$&% '&% H �N?X`	`\JNô
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í��	ú 6�O[@	`\JNô�öP÷�ø�M�<&VNL×JN<[H/óI<&ñbò[ô1ï+<&ðN<sï�DÊ`Rî[M�H\<�îsM " ( �Uõ N¾ö7�iîs`bô+H+M+�N?X`ºD�`gH/<sï�ï�ô+HbH
óÆ<&`\ô�VWï�î6DIH�0sô�ñbî�óÊOsVAò�(*!µJAôEHKJN<[ñ\ôvL CEô�CEOsñ\î�DIH<[V ô��]`bñ\ô+CEô�óÆî�@�<sHR`PO[VAõaïgJADÆð CEô+C/Osñ\î
)�D�`bJÖóÊO
)eô�ñeï�<[ðN<[ï�D�`RîsMsHb<�î[M�"(NUõ)���=; �iî]`\ô+H%(�!µJNô�ô��Öï�DÊô+Vs`e?NHb<&ò[ô�O&@_`\JNô�ò[óÆO �W<&óNCEô+C/Osñ\î
<&VNL×`\JAô H\JN<[ñ\ôvLßCEô�CEO[ñbî DIHº< Tsô�î @BOsñ1ùeø�í	ú LXô%0[ô+óÊOsðWô+ñbH"`\O <sï�ï�ô+óÊô+ñb<&`\ô�<&ðAðNóÊDIï�<&õ
`\DÆO[VNH�?NH\DÊVAò/öP÷Zø�H%(]^lVÖðN<&ñ\`\DIï�?NóÆ<[ñ+M�)�ôSVAô�ôvLE`\O/ï�O[VWHKDILXô�ñ 9 ��F�;�+��>=Ba�����	��O[@_`\JAôSò[óÆO �N<[ó
C/ô+CEO[ñbî�<sï�ï�ô+HbH�<&VWLM9 �� G;�
	 � �;�
	�� ����9�O&@4`bJAô/H\JN<[ñ\ôvL�C/ô+CEO[ñbî�<sï�ï�ô+HbH �=" "sM  iM\�@& (*!ÕO
CE<��XDÊCEDÆ>�ô`\JAô��N<&VNL )�DÆLi`bJ �Wô�`,)�ô+ô�V�`\JAô#öP÷�øÉ<&VNL�`\JNô�í��	ú 6 ïgJADÊðWH�MX`bJAô�ï�OsVNH\ô+ï�?Aõ
`\D 0[ô"<sLALXñbô+HbHKôvH	O[@4`\JAô/ò[óÆO �W<&óxCEô+C/Osñ\î�C"?NHR` ��ô/<sï�ï�ôvH\H\ô+L�DÆV `bJAôEH\<[C/ô#`\DÆCEô (3!µJi?NH�M
`\JAñbô+<sLAH4H\JAO[?AóIL/ðWô+ñK@BOsñ\C ï�O]<&óÆô+Hbï�ô+LE<sï�ï�ôvH\H")�JNô�VE`\JNô�î"<sï�ï�ô+HbH�`\OP`bJAô	ò[óÆO �W<&óACEô�CEOsñ\î (
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JN<[HSô+�]?N<[óÕVi?AC �Wô+ñSO[@4`\JAñbô+<sLAH%(P!µJAô��AóÆOiïgTXH<&ñbô#<&óÆóÆOiï+<U`bô+L�`bO�HK`\ñbô+<&CEDÆVAòÖðAñbOXï�ôvH\H\O[ñgH
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ï�?X`bô+L �iî�<1H\DÊVNò[óÆô"HK`\ñbô+<&CEDÆVAòÖðAñbOXï�ôvH\H\O[ñvMX`\JNô��N<[ñ\ñbDÊô+ñ�H\î]VWïgJAñ\OsVADÆ>+<U`bDÊOsV6O&@�`bJAô�C ï�<[V



Â�·g·bdg¼udbjKh�kRtun]yPkR~sdµce�[nih�m=tu·�´GjRo+y+jKh�m=m=t�nsySpÆo+jµÚefskRtum�h+¼N´£ov¼|�[yvo+nºÄWjRt�h+nsyv»s¼Êh�kRtuovn �

�Wô�LAO[VAô4�iîEï�<[óÊóÆDÊVNò"ùeø�í	ú.ù��������	��
������������@B?AVNï0`bDÊOsV/( .	O
)eô#0[ô+ñ+M�`bJAô�ñbô	DIH4VAO�LADÊñbô+ï�`
)e<�î�`bOÀH\îiVNïgJAñbO[VADÆ>�ô#`\JAñbô+<sLAHDÊV LXD���ô+ñ\ô+Vs` �AóÆOXïgTXH#(7]SVAôEO&@Z`\JAôEDÆVNLXDÆñ\ôvï0`=CEô�`\JNOiLNHPO&@
DÊV]`\ô+ñKõ)�AóÆOXïgT �N<&ñbñ\DÆô�ñ�H\îiVNïgJAñbO[VADÆ>+<&`\DÆO[VÖDIHµ`\OEðN<[ñK`bD�`bDÊOsV1`bJAô�ï�OsCEðA?X`b<&`\DÆO[VÀDÊV]`bO/Tsô�ñbVAô�óIH%(
-iDÊVWï�ô	ï�OsV]`\DÆV]?NO[?NHÁT[ô+ñ\VNô�óAï�<[óÊóIH�ï�<[V ��ô�ô��Xô+ï�?X`\ôvLEHK?NïgJ"`\JW<U`4<T[ô�ñbVAô+óXDÆH�ï+<&óÆóÊôvL"<&@Ñ`\ô�ñ4<[óÊó
�AóÊOXïgTXH�O[@Á`bJAô�ðAñbô#0iDÆO[?NH	T[ô�ñbVAô+ó_`\ô+ñ\CEDÆVN<U`bô+H+MAô��Xô+ï�?X`\DÆO[V6O[@ �AóÊOXïgTXH�DIH�H\îiVNïgJAñbO[VADÆ>�ôvL�<&`
`\JAôeô�VNL#O&@NTsô�ñbVAô�ó]ï�<[óÊóIH#(^!µJi?NH+M()eô�<[ñ\ñg<&VNò[ô4<HKDÆVAò[óÆôZTsô�ñbVAô�ó]ï�<[óÊó]`\OSô+<sïgJ�O&@$0hK "4HK`b<[ò[ôvH
O&@µ`\JAôÀLXîiVN<&CEDIïºðAñbO[òsñb<[C/CEDÆVAò6<&óÆò[Osñ\DÊ`\JAC�@BO[ñ#`\JAô�O[ðX`bDÊCº<&ó�ðWOsóÊîiòsO[V¾`\ñbDÆ<[VAò[?NóÆ<&`\DÆO[V
ðAñ\O �AóÆô�C (
ú�H )eô/JW<10[ô/C/ô+V]`\DÆO[VAôvL_M£`\JAôÖï�Os<[óÊôvH\ï�ô+L <sï�ï�ô+HbH�`bOÀ`\JAôºòsóÊO �N<&ó�CEô�CEO[ñbî DIH=<ÀT[ô�î

DÆHbHK?Nô1`bO <[ï+ï�ô+óÊô+ñb<&`\ôÖ`bJAô�ï�O[CEðA?A`b<U`bDÊOsV/(�ú�H/DÆóÊóÆ?NHK`\ñg<U`\ôvLßDÆV &ÁDÆò[?Añbô@NNM )�JNô�Vß`bJAñbô+<[LNH
<[ï�ï�ô+HbH/`\O×ï�O[V]`\DÆVi?AO[?WHEóÊOXï�<&`\DÆO[VNHÖDÊVÙ< ñbO
) O[@P< `,)eO&õlLXDÆCEô�VNH\DÊOsVN<&ó�<[ñ\ñg<�î�� �$�
�B���(�
	��
9 ��>"�����!�a;a	��M�`\JAô/ï�O[V]`bDÊVi?AOs?NH�óÆOiï+<U`bDÊOsVNH	DÆV <[LNLXñ\ôvH\HSHKðW<[ï�ô#O&@�`\JAô"ò[óÆO �N<[óxCEô�CEOsñ\î�<&ñbô
<[ï�ï�ô+HbHKôvL1DÆV�`\JNô�H\<[C/ôP`bDÊCEô����;�+��>=Ba��!;� ���;�!Ba;a ��(�.	O
)eô#0[ô+ñ+MiDÊ@�`\JAñbô+<sLAH	<[ï+ï�ôvH\He`bOÖï�O[VAõ
`\DÆV]?NO[?NH�óÆOXï�<&`\DÆO[VNH�DÆVº<=ï�O[óÆ?ACEV ���'��B9<���;�
>3���;�!Ba;a �0M[`\JAô	LXDIHK`b<&V]`4óÆOXï�<U`bDÊOsVNH�<&ñbô�<[ï+ï�ô+HbH\ô+L
DÊV6`bJAô"Hb<&CEô#`\DÆC/ô �`aB9<�B���  �����!�a;a	� (3&AñbO[C `\JAô/HR`bñ\?Nï�`\?Añbô#O[@�`\JAô/ò[óÆO �N<[óGCEô�CEO[ñbî[MW`\JNô
ï�Os<[óÊôvH\ï�ô+L�<sï�ï�ô+HbHxCº<
�XDÆCEDÊ>+ô+Hx`\JAô �N<[VNLD)�DILi`\J/O&@NCEô+C/Osñ\î=<sï�ï�ôvH\H%(�]SV�`\JNô�O[`\JAô+ñÁJW<&VNL_M
`\JAôÀHR`bñ\DILXôÖ<[ï+ï�ôvH\H=VNô�ô+LNH#<6óÆO&`#O[@	ï�óÆOiïgT ï�îXï�óÊôvH#(7!µJi?NH+M7)eô1H\JAO[?NóÆL <10sO[DIL `bJAô1HK`\ñbDÆLAô
<[ï�ï�ô+HbH ��O[ñÁ`\JNô 0sô�ñ\`\DIï�<&ói<[ï+ï�ôvH\H!�G<[VNL�ð�ô�ñ\@BO[ñbC `\JAô�ï�Os<&óÆô+Hbï�ôvL�<[ï+ï�ôvH\H �BO[ñÁ`bJAôµJAO[ñbDÊ>+O[V]`b<[ó
<[ï�ï�ô+HbH �')�JAô+VAô#0sô�ñµð�OsHbHKD �AóÆô (

7 �

7 �
W������  	"!�# � $ ! �&% �(')'��"*

+ $ ' � ,"$ ! ���(% �&-"- 	"#)#

. 	"'�� � - �(% �(-"- 	"#)#
- $ �(% 	"#)- 	 � �&-"- 	"#)#

#��/' � � 	 �&-"- 	"#/#

7 � 7 � 7 � 7 �

7 � 7 �

 � � °�0N° ¿Áovh+¼udg}l·gdg²1h�ni²#}akljRtÊ²[d	h+·g·bdg}l}

1 2 �	ÿ �"	�� �� 	 �ÕýZþ �Áþ��	�Zý �43�þ���� ���	ý�� 	 ��� �Sÿ����4ÿ���	�	 �Ký��53!�4ÿ
þ���� ����þ��
	���O� ������ �Zý þiÿ ����ý�� � ��Áþ��	�Zý

!µJAô6Cº<&DÆVãðN?Añ\ð�OsH\ô6O&@`\JNDÆHÖH\ô+ï�`\DÆO[VÛDIHE`\OßH\JAO
) Os?AñºDÆC/ðNóÊô+C/ô+V]`b<U`bDÊOsVÛO&@=LXîiVN<&CEDIï
ðAñ\Osò[ñg<&CECEDÊVNò1@BOsñ=`\JAô1O[ðX`bDÊCº<&ó�ðWOsóÊîiòsO[V `\ñbDÆ<[VAò[?AóI<U`bDÊOsV DÊV¾`\JNô�öP÷Zø�(7O¾ôº@BOXï�?NH=OsV
O[?AñVAô�) DÆLXôv<[H+MWòsñb<[Vi?AóÆ<[ñ\DÊ`Rî�<sL�QR?NHK`\CEô�V]`=<&VNL HKóÆDILXDÊVNò�<&VWL CEDÊñbñbO[ñbDÊVAòÖ<[ñ\ñg<&VNò[ô�CEô+Vs`gH
@BO[ñ	<[ï+ï�ô+óÊô+ñb<&`\DÆVAò#`bJAô�LXîiVN<[C/DIïðAñbO[ò[ñg<&CECEDÆVAò/<[óÊòsO[ñbD�`bJAC (



�gâ �	h�Èg»spÆ»]m=tAÝetu}l~stÊ²sh[z]��o�Ø�tWÝeh+Í+h+n]o[z��Áh+}l»]h+Í&tAqrkRo

� � � ��é ��������� é	� � æ � ê�
 � ë �� å ����� å���� � ��� � å
��ô+ï+<&óÆó=`\JN<&` ô+<sïgJ -i`b<&òsô � �A A � A 0 K  ��ï�O[VNH\DIHR`gH6O&@/`\JAô-ï�O[CEðA?A`b<U`bDÊOsV O&@
�10 K � K�">� � $ % ' % H=ô+<sïgJ O&@ )�JADÆïgJ DÆV 0[O[ó 0[ôvH`\JAôÖï�O[CEðA?X`g<U`bDÊOsV¾O[@�`bJAôÖCEDÆVADÊC"?AC O&@
� 0U<&óÆ?Aô+H%(�O ô/ï�O[VWHKDILXô�ñS`\JNñ\ô+ô#CEô�`bJAOXLAH�M � 	� 
9�T��;���>������ 	$9<�B�UM � 	���h>E�(���%������ 	P9A�B�UM
<&VNL �h>E�(���^a������� 	$9<�B��`\O¾ðWô+ñK@BOsñ\C `bJAôÀï�O[CEðA?X`g<U`bDÊOsV×O&@Sô+<[ïgJ-O&@	`bJAô 0cK  HR`g<&òsô+H%(
^lV ]SVAô(!µJAñbô+<[LN÷�ô�ñ;d4V]`\ñbî[M&ôv<[ïgJ � $ % $ H�� DIHµï�O[CEðA?A`\ô+LÀH\ô+�]?Aô�V]`bDÆ<[óÊóÆîA�]î1O[VAôS`\JAñbô+<sL (i^lV]SVAô��eóÆOiïgTX÷�ô+ñ�dZVs`bñ\îsM�ô+<[ïgJ � $&% $ H�� DIHeï�O[CEðA?A`\ô+LA�iî/O[VAô��AóÊOXïgT�)�D�`bJÖC#?Nó�`bDÊðAóÆô	`bJAñbô+<[LNHDÊV ðN<[ñb<[óÊóÆô�ó (G^lV �eóÆOiïgTXHb÷�ô�ñ;d4V]`\ñbî[M£ôv<[ïgJ��L$&% $ H�� DIH#ï�OsCEðA?X`\ôvL6�iî C"?Aó�`bDÊðNóÊô �NóÊOXïgTXH�DÆVðN<&ñg<&óÆóÊô+ó (

*Gô�`�+���ô�`bJAôPVi?AC���ô�ñeO&@G`bJAñbô+<[LNH�DÆV1ôv<[ïgJ �NóÊOXïgTÖ<&VWL�����ô`\JAôVi?AC���ô�ñµO&@+�AóÊOXïgTXH%(
^lVÖO[?Añ�DÊCEðAóÆô�CEô+Vs`g<U`bDÊOsVºO&@_`\JNô	`\JNñ\ô+ô	CEô�`\JNOiLNH�M�+�<&VNL��µï+<&V ��ô	`bJAô�ðN<[ñb<[CEô�`\ô+ñbH�`\JN<&`
ï�<&V ��ô�ïgJN<&VAòsô+L1`\OEò[ô�`�`\JAô ��ô+HK`	ð�ô�ñ\@BO[ñbCE<[VNï�ô (D!µJAô�LXô�`g<&DÆóÆHµO[@Õ`bJAô=DÆC/ðNóÊô+C/ô+V]`b<U`bDÊOsV
O&@Á`\JAôP`bJAñ\ô+ôPC/ô�`\JAOXLAH�<&ñbôH\ðWô+óÊóÆô+LÀOs?X`�<[He@BOsóÊóÆO
)	H�#
��� å����xéUå � ê���å]é	� ��� évæ���+���ìLd�<[ïgJ �L$&% $ H�� DÆHZï�O[CEðA?A`\ô+LA�iî/<�HKDÆVAòsóÊôµ`bJAñ\ôv<[LEH\ô+�]?Aô�VAõ`\DI<&óÆóÊî (�!µJi?NH�M
)eôe?NHKô ��0:K�� K ">�G`\JAñbô+<sLAHÕ`\O&`g<&óÆóÊî (�-iDÆVNï�ôµô+<sïgJ��AóÆOXïgT=JN<[H +x`\JAñbô+<sLAH+M

QTS'�
S [7 �AóÆOiïgTXH�<[ñ\ô?NH\ô+L (
��� å� � è!�"#�Så]é�� ��� é�æ���+���ìFdZ<sïgJ �L$&% $ H�� DÆH#ï�O[CEðA?A`\ô+L��iî < �AóÆOiïgT )�D�`bJ3+S`\JAñbô+<sLAH%(

!µJAôºï�OsC/ðN?X`b<&`\DÆO[V O[@ �L$&% $ H�� DÊV 0sO[ó 0[ô+H�`\JNô � H\?ACºH �L$ % � F �L$ H�� % � H [ � B A ��AB1F+�@K "1��(�!µJAôO+e`\JAñbô+<sLAH	ï�O[CEðA?X`bô�� H\?ACºH	DÆV6ðN<&ñg<&óÆóÆô�óxH\?NïgJ�`\JW<U`�ôv<[ïgJÀ`\JAñbô+<sL
ï�OsC/ðN?X`\ôvH � 7 HK?NCEH�<[VNL1`\JAô+DÊñ�óÆOXï�<&ó_CEDÆVADÆC#?AC O&@x`bJAô � 7 H\?ACºHµDÆH�ï�O[CEðA?X`bô+L ( !µJNôñ\ôvHK?Nó�`bDÊVAòÀóÆOiï+<&ó +	CEDÊVNDÊCº<�<&ñbôJ)�ñbD�`\`\ô+V DÆVs`bO1`bJAôºHKJW<&ñbô+L6CEô�CEOsñ\î (�ú	@Ñ`\ô�ñP`bJN<U`vM_<
HKDÆVAòsóÊô`\JNñ\ôv<[L�DÆH�?WHKôvLÖ`bOÖï�O[CEðA?A`\ôP`\JNô=C/DÆVADÆC#?AC O&@Õ`\JAô=+eóÊOXï+<&ó_CEDÊVNDÊCº<�(

 � è#�$"Gë�Såsé	� ��� é�æ��%���
+���ìFd�<[ïgJ � $ % $ H�� DÆHÖï�O[CEðA?X`bô+L �iî&� �AóÆOXïgTXH4)�D�`bJ +"`bJAñbô+<[LNH
ô+<sïgJ/($!µJAô�ï�O[CEðA?X`g<U`\DÆO[V�O[@�� H\?ACºH	<[ñ\ô=<&ñbñg<&VAòsô+L'���AóÆOXïgTXH�ô+�]?N<[óÊóÆî ($!µJi?NH+MAôv<[ïgJ
�AóÆOiïgT"ï�O[CEðA?A`\ô+HÁ`bJAô � ( H\?ACºH�<&VWL�`bJAô�DÆñ4CEDÊVNDÊC"?AC DIH�ï�OsC/ðN?X`\ôvL"DÆV/`\JAô�Hb<&CEô )e<�î
<[HL]SVAô ��óÆOXïgTX÷�ô�ñ;d4V]`\ñbî � + ��(�!µJAôEñ\ôvHK?Nó�`bDÊVAò)�#C/DÆVADÆCº<À<[ñ\ô�)�ñbD�`\`\ô�V `\OÀ`bJAôEò[óÆO �N<[ó
CEô�CEO[ñbî ( !µJAô=CEDÆVADÆC#?AC O&@Á`\JAô���CEDÊVADÆCº<EDÆH�ï�O[CEðA?X`bô+L �iî1<ºH\DÊVAòsóÊô`bJAñ\ôv<[L (

&AO[ñºôv<[ïgJ -]`b<[ò[ô � �< A � A 0 K  �0M )eô6ï�<&VÛïgJAOiOsH\ô1OsVAô�O&@S`\JAô�`bJAñ\ô+ô�C/ô�`\JAOXLAH
]SVAô+!µJAñbô+<sLA÷�ô�ñ;d4V]`bñ\î � + ��M ]SVAô ��óÆOXïgTX÷�ô�ñ;d4V]`\ñbî � + �0MÁ<&VNL �eóÊOXïgTXH\÷�ô+ñ�dZV]`\ñbî9�*� �
+ ��MGDÆVNLXô�õ
ðWô+VNLXô�V]`bóÊî (

� � � �!� �rê+� � � ��� ê � �Bé�éUèNé	� � � � é�é ��� � å � å ���
��ô+ï+<&óÆóW`bJN<U`vMAô+<sïgJ@-]`g<&ò[ô �6�A GA�� A 0@KI ��O&@Õ`\JAô=LXîiVN<[CEDÆïSðAñbO[ò[ñg<&CECEDÆVAò#DÆV 0[O[ó 0[ôvH
`\JAô�ï�O[CEðA?X`g<U`\DÆO[V

� $ % $ H�� 
 CEDÊV$����� $ H��
S3[ � � $&% � F�� � H [ % $ H�� � F # $ S3[ % $ H�� �
*Gô�`�?NH <NñgHK`ZO �NH\ô�ñ 0[ôF9 �� 	*�
� �'L�
�B����	�� � �	$9$)�JNDÆïgJÖ<[óÊóÆOXï�<U`bô+H�ôv<[ïgJ �L$&% '�`\O=`bJAô �&BE� K �
ô�óÆô�CEô�V]`=O&@�`\JAô/`,)eOÀLXDÆCEô�VNH\DÆO[VN<[ó�<[ñ\ñg<�î[MW`\JW<U`=DÆH+M£`\JNô/ô+óÊô+CEô�V]`=DÊV `\JAô�B�õ�`\J¾ñ\O
)Å<[VNL
`\JAô�K[õ�`\J6ï�OsóÊ?ACEV/(AúSH�DÆóÊóÆ?NHK`\ñg<U`\ôvL1DÆV &ÁDÊòs?Añ\ô� XMi`\OÖï�OsCEðA?X`\ô � $ % $ H�� DÆVH-]`b<[ò[ô �

% �6DÊV]`bô�ñbDÊC LN<U`b< �L$&% $"� �L$&% $ H [ � �!� �!� �L$&% $ H �^S [ DÊVÀ`bJAô�H\<[CEôñbO
) <[VNL
% �6DÊV]`bô�ñbDÊC LN<U`b< �L$ H [ % $ H � � �L$ H W % $ H�� � �!� � � �L$ H�� % $ H�� DÊVÀ`\JNô�H\<[C/ô=ï�O[óÆ?ACEV



Â�·g·bdg¼udbjKh�kRtun]yPkR~sdµce�[nih�m=tu·�´GjRo+y+jKh�m=m=t�nsySpÆo+jµÚefskRtum�h+¼N´£ov¼|�[yvo+nºÄWjRt�h+nsyv»s¼Êh�kRtuovn �+�

� 4� 4 ���
� 4 � �  4 ���

� 4 ���  4 ���

� 4� 4 ��� � �� 4� 4

 � � °��A° Ä�~]d�·go+m=f]»[kKh�kRtuovn"o+p ����� �����

<&ñbô"<[ï+ï�ôvH\H\ô+L (�.	ô+VNï�ôsMW`bJAôEVN<&D 0[ô/<&ñbñb<[VAò[ô+CEô�V]`	DÊV 0sO[ó 0[ô+H	`\JAô�0[ô+ñK`bDÆï+<&ó�<[ï+ï�ô+HbH���O[ñ`\JNô
HR`bñ\DILXô=<[ï+ï�ô+HbH!�0MD)�JADIïgJ6LXô+ï�ô�óÆô�ñg<U`\ôvH�`\JAô�ï�O[CEðA?X`bDÊVAòE`bDÊCEô (

&AO[ñ�`\JNôPï�Os<[óÊôvH\ï�ô+LÖ<sï�ï�ôvH\H�O&@x`\JAôPò[óÆO �W<&ó�C/ô+CEO[ñbî[M�)�ôðAñbô+H\ô�V]`�`,)eO"<[ñ\ñg<&VNò[ô�CEô+Vs`gH
O&@	� $&% ' H	DÆV <º`,)eO1LXDÆCEô�VNH\DÆO[VN<[óÕ<&ñbñg<�î[M 9 ��JaB>?���
��	T� ���B���
	T� �A�	$9Á<&VNLM9 �������B�����B��	��
�
�B����	�� � �	P9x<[He@BOsóÊóÆO
)	H+#
�#� ��ê�� ��� � é�é ����� å � å ��� ì d�<[ïgJ � $&% ' � ?�AIB:A�K,A 0'K�">��DIHÁ<&óÆóÊOXï�<&`\ôvL�`bO�� B�K.K FF0�� K �
ô�óÆô�CEô�V]`	O[@x`\JNôP`,)�OºLXDÆCEô�VNH\DÊOsVN<&óG<[ñ\ñg<�îºO&@�HKDÆ>�ô 0
	X0 (

� �Bé�éUèNé	� � � � é�é ����� å � å ��� dZ<[ïgJ � $ % ' � ?/A B�A K/A 0 K "1��DIHS<[óÊóÆOXï�<U`bô+L�`bO��&BE� K �
ô�óÆô�CEô�V]`�<[VNL��NK>�
B	�eô�óÆô�CEô�V]`>(

!µJAô�ñ\ôv<[LXô+ñ/H\JAO[?NóÆL×ñ\ô�@Bô�ñ/`\Oc&ÁDÊòs?Añ\ô � @BO[ñEDÊóÆóÆ?NHR`bñb<&`\DÆVAò `\JAô6H\óÊDILXDÆVAò <&VNL×C/DÆñbñ\Osñ\DÆVAò
<&ñbñb<[VAò[ô+C/ô+V]`bH%(�O ô )�DÆóÊó�?NH\ôH\óÊDILXDÆVAò"<[ñ\ñg<&VNò[ô�CEô+Vs`�@BOsñh]SVNô+!µJAñbô+<sLA÷�ô�ñ;d4V]`\ñbî�<&VWLº`\JNô
C/DÆñbñ\Osñ\DÆVAòE<&ñbñb<[VAò[ô+C/ô+V]`Z@BO[ñ ]SVNô��eóÊOXïgTX÷�ô�ñ;d4V]`bñ\îE<&VNL �eóÆOiïgTXHb÷�ô�ñ;d4V]`\ñbî (

��% � ��� ! � �&'/'��&! ��	  	"! � � � ')' $ ' � ! � �&'/'��&! ��	  	"! �
� �  �

� �  �

� �  �

� �  �

� �  �

� �  �

� �  �

� �  �

� �  �

� �  �

� �  �

� �  �

� �  �

� �  �
� �� �

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

� �  �
� �  �

� �� �

� �  � � �  � � �  �
� �  � � �  �

� �  �

� �  �
� �  �
� �  �
� �  �

� �  �
� �  �
� �  �

� �  �
� �  � � �  �

� �  

� �  

� �  

� �  

� �� 

� 
  


� �  


� �� 


� �  

� �  

� �  


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


 � � °�N°�� ¼ut�²stun]yPh+ni² ± t|jljRo+jRtun]y�h�jljKh+n]y+dgm=dgnUkR}

O ô@)�DÊóÆóeH\JAO
) `\JW<U`#`bJAô�0sô�ñ\`\DIï�<[óZ<[ï+ï�ô+HbH#ï+<&V ��ôÀ<10sO[DILXô+L¾DÊ@�)�ô1?NHKô1`\JAôÀHKóÆDILXDÊVNò
<&ñbñb<[VAò[ô+C/ô+V]`4@BO[ñ:]SVAô(!µJAñ\ôv<[LA÷�ô+ñ�dZV]`\ñbî (�-i?NðAðWO]HKôS`\JW<U`�ô+<sïgJº`\JAñbô+<sL,B4ï�O[CEðA?X`bô+He`\JNô



�0� �	h�Èg»spÆ»]m=tAÝetu}l~stÊ²sh[z]��o�Ø�tWÝeh+Í+h+n]o[z��Áh+}l»]h+Í&tAqrkRo

0�<[óÊ?Nô�O[@ � $&% $ H�� (
&ÁDÊñgHK`+M�ô+<sïgJ=`\JAñbô+<sLOB_ñbô+<sLAH�� $ % $ DÊV/ðN<[ñb<[óÊóÆô�ói<&VNL=`\JAô+V"ñbô+<sL � $ H [ % $ H��DÊV/ðN<&ñg<&óÆóÆô�ó (^!µJi?NH+M�� � % � � � [ % [ � � �!�&<&ñbôµñ\ôv<[L�DÆV/ðN<&ñg<&óÆóÊô+óX<&VNL#`\JAô+V � [ % [
H�� � � W % W H � �!� � �<&ñbôºñ\ôv<[L¾DÊV ðW<&ñg<&óÆóÊô+ó (Õù�óÆô+<[ñ\óÆî[M �L� % �>� � [ % [ � �!� �Á<&ñbôºDÊV `bJAô1Hb<&CEôºñ\O
) O&@µ`\JNô1HKóÆDILXDÊVNò<&ñbñb<[VAò[ô+C/ô+V]`%(Wú�óÆH\ONM � [ % [
H�� � � W % W H�� � �!� �_<&ñbô"<[óÆH\O1DÆV `bJAôEH\<[C/ô/ñbO
) (�!µJi?NH+MN`bJAôºï�O[õ<&óÆô+Hbï�ô+L×ñ\ôv<[L×DÆH/ð�ô�ñ\@BO[ñbC/ôvL (f-iDÆCEDÊóI<&ñbóÊîsM")�ô�ï�<[Vãï�O[V <NñbC `\JW<U`E`\JAô�ñbô�Cº<&DÆVADÆVAò¾ñ\ôv<[L
O[ð�ô�ñg<U`\DÆO[VWH �iî�C#?AóÊ`\DÆðAóÆôP`\JAñbô+<sLAHµðWô+ñK@BOsñ\C `\JAô�ï�Os<&óÆô+Hbï�ôvLÖñbô+<sL (
F	ô��i`vMf)eô )�DÊóÆóH\JAO
) `\JN<&`Ö`\JNô 0[ô+ñK`bDÆï+<&ó�<sï�ï�ôvH\H1ï�<&V ��ô <10[OsDÆLAô+LãD�@F)eô ?NH\ô6`\JNô

C/DÆñbñ\Osñ\DÆVAò�<&ñbñb<[VAò[ô+CEô�V]`£@BO[ñ ]SVAô �eóÊOXïgTX÷�ô�ñ;d4V]`\ñbî�<&VNL �eóÆOXïgTiHb÷�ô�ñ;d4V]`bñ\î (;-i?NðAðWO]HKô4`\JN<&`
<4�AóÆOXïgTPï�O[CEðA?X`bô+HÕ`\JNô 0U<&óÆ?Aô�O&@ �L$&% $ H�� ((!µJAñbô+<sLAHÕDÊV#`\JAô �AóÆOiïgTPñbô+<sL �L$&% $�� � $ % $ H [ � �!� � �
�L$ % $ H��
S3[ DÊVEðN<[ñb<[óÊóÆô�ó�M&<&VNL"`bJAô�VEñbô+<[L �L$ H [ % $ H � � �L$ H W % $ H�� ��� �!� � � $ H�� % $ H�� DÆVEðN<&ñg<&óÆóÆô�ó (ù�óÊôv<&ñbóÊîsM �L$&% $�� �L$ % $ H [ � � �!� � �L$ % $ H��
S3[ <&ñbô HK`\O[ñbô+LÛDÆV � B �"B � �%�&BE�"B:F ">� � �!� � �>� B �
B:F �5K
">�=ô+óÊô+CEô�V]`bH#DÊV `bJAô�`,)�O LADÊCEô�VWHKDÆO[VN<[ó�<[ñ\ñg<�î O&@�`bJAô1CEDÆñ\ñbO[ñbDÆVAò <&ñbñb<[VAò[ô+CEô�V]`+M_`bJi?NH�M
`\JAô¾`\ñbô+<sLAH�ðWô+ñK@BOsñ\C `bJAô ï�Os<[óÊôvH\ï�ô+LÌñbô+<sL ( &AO[ñÀ`bJAô ï�Os<[óÊôvH\ï�ô+LÌñbô+<sL_M�`\JAñbô+<sLAHÀñ\ôv<[L
� $ H [ % $ H�� � � $ H W % $ H � �!� � �!� � $ H�� % $ H�� HK`\Osñ\ôvLDÊV �&B"F � �"B"F�">� �%� B"F � �
B"FL � �!� �!�E�>� B"F � �
B"F �9�ô�óÆô�CEô�V]`bH/DÆVß`bJAô1`,)eO LADÊCEô�VWHKDÆO[VN<[óe<[ñ\ñg<�î¾O&@�`\JNô�CEDÆñ\ñbO[ñbDÊVNò <&ñbñb<[VAò[ô+CEô�V]`%(�ù�óÊôv<&ñbóÊîsM
`\JAôvHKôPô�óÆô�CEô+Vs`gHµ<&ñbôSDÆVÖ`bJAô=H\<[C/ôñbO
) <&VNLÖ`\JAô`bJAñ\ôv<[LAHeð�ô�ñ\@BO[ñbC `\JAô=ï�Os<&óÆô+Hbï�ôvLºñbô+<[L/(

� �  � � é ����� èWé	� � � ��� èWé � �Áå è�� � � ��� � �Zè � æ � è ��� é	� ��� � ����� � ��è �

]S?Añ�<&óÆò[Osñ\DÊ`\JNC @BO[ñµ`bJAô�O[ðA`\DÆCE<[óGð�O[óÆî]òsO[V�`\ñbDÆ<[VAò[?NóÆ<&`\DÆO[VÀDÆH	LAô+H\DÊòsVAô+L�<[He@BOsóÊóÆO
)	H+#$&AOsñ
ô+<[ïgJ -]`g<&òsô � �A GA��/A 0�KX �0M�)eô	ô��Xôvï�?X`bô�`\JAñbô�ô�C/ô�`\JAOXLAH ]SVAô+!µJNñ\ôv<[LA÷�ô+ñ�dZVs`bñ\î �&+ �0M
]SVAô��eóÆOiïgTX÷�ô+ñ�dZVs`bñ\î �&+ �0M�<&VNL �eóÊOXïgTXHb÷�ô�ñ;d4V]`\ñbî � � �"+ �P@BO[ñ�0�<[ñ\DÆO[?WHA0�<[óÊ?Nô+HºO[@ +E<&VNL ��M
<&VNL <NVNL-`bJAô�@�<[HK`\ôvHR`ÖCEô�`bJAOXLÛ<&VNL-ðN<&ñg<&CEô�`\ô�ñgH%(4ú�H=)eô <&ñbôÀòsO[DÆVAò `\OßH\JAO
) óI<U`bô�ñvM
]SVAô+!µJAñbô+<sLA÷�ô�ñ;d4V]`bñ\î�DIHZ`\JAôS@�<[HK`\ôvHR`µDÊV�ô+<[ñ\óÆDÊô+ñ�HK`b<[ò[ô+H%([^lV�CEDÆLALAóÊôPHR`g<&òsô+H+MD]SVAô �eóÊOXïgT]õ
÷�ô�ñ;d4V]`\ñbî�DIH4@�<sHR`bô+HK`%(T&ÕDÆVN<[óÊóÆî[M �eóÊOXïgTXH\÷�ô+ñ�dZV]`\ñbî=DÆHZ`\JAô��WôvHR`eDÊV1óÆ<&`\ô�ñeHR`g<&òsô+H%(�!µJi?NH+M�)eô
<NñbHK`S?WHKô=`bJAô"H\óÆDÆLXDÆVAòÀ<&ñbñb<[VAò[ô+C/ô+V]`	DÊV ôv<&ñbóÊDÆô�ñSHR`g<&ò[ôvH	ï�OsCEðA?X`\ôvL �iî ]SVAô+!µJAñbô+<sLA÷�ô�ñ\õ
d4V]`\ñbî (�O ôS`\JNô�V�ï�O[V 0[ô+ñK`�`\JAôS`,)eO"LXDÆCEô�VNH\DÊOsVN<&ó£<&ñbñg<�îJ)�DÊ`\J�`\JAôPHKóÆDILXDÊVNò"<&ñbñg<&VAòsô�CEô�V]`
DÊV]`\OÖ`\JAô�CEDÆñ\ñbO[ñbDÆVAò/<[ñ\ñg<&VNò[ô�CEô+Vs`>(Aú�@Ñ`bô�ñ	`bJN<U`vM$)eô�ô��Xôvï�?X`bô�]SVAô��eóÆOiïgTX÷�ô+ñ�dZVs`bñ\îº<[VNL
`\JAô+V �eóÆOXïgTiHb÷�ô�ñ;d4V]`bñ\î/DÊVÀ`bJAô=ñ\ô+Cº<&DÆVADÊVNòEHK`b<[ò[ôvH#(

� �����=�Gÿ��"	 �ÕýZþ ��"ÿ��� ��Rþ 
O ô�JN<10[ô4DÆCEðAóÆô�CEô�V]`\ôvL�Os?AñÕLXîiVN<[CEDÆïZðAñ\Osò[ñg<&CECEDÊVNò	<&óÆò[O[ñbDÊ`\JAC.@BO[ñx`\JAôeO[ðX`bDÊCº<[ó[ð�O[óÆîsõ
ò[O[V×`\ñbDÆ<[VAò[?NóÆ<&`\DÆO[Vß?NH\DÆVAò×ùeø�í	ú ù�( O¾ôÀJW<10[ô1?WHKôvL-F�3�^RíS^Rú'öô(&AOsñbï�ô�ö !�� ��� ?
)�D�`bJ � "( "ðAñbOXï�ôvH\H\DÊVNòEï�O[ñbô+H-� "+N -]`bñ\ôv<&CEDÆVAò466?AóÊ`\DÆðAñ\OXï�ô+HbHKOsñbH )�JADIïgJ6JN<sH4$� /ðAñbOXï�ôvH\HKõ
DÊVAò�ï�O[ñbô+H!�Õñ\?AVNVADÊVNò=DÊV " ( �'� �]ö .�>µ<[VNLA$sö �×C/ô+CEO[ñbî (�&AOsñ�`\JNô�ðA?AñbðWO]HKô�O[@�ôvHR`bDÊCº<U`bDÊVNò
`\JAôEHKð�ô�ôvLX?Að O&@ZOs?AñöP÷�ø DÆCEðAóÊô+CEô�V]`b<&`\DÆO[VGM*)eô#JN<10sô"<&óIH\OÖDÊCEðAóÆô�CEô+Vs`bô+L <1ï�OsV 0[ô�VAõ
`\DÆO[VN<[óÕH\O&@Ñ`,)µ<&ñbô�<&ðAðAñbOs<sïgJ�O[@�`\JAô/LXîiVN<&CEDIï=ðAñbO[òsñb<[C/CEDÆVAò/@BO[ñ�`\JAô"O[ðX`bDÊCº<&óÕðWOsóÊîiòsO[V
`\ñbDÆ<[VAò[?AóI<U`bDÊOsVE?NHKDÆVAò"öPFSø ù�(�O ôSJN<10[ô�?WHKôvLº^lV]`\ô�ó_ù�O[ñbô	D  �  @?Pñ\?AVNVADÊVNò�DÊVX ( 2 $sö .�>
<&VNL��sö � CEô�CEO[ñbîP`\Oñb?AV�`bJAô�HKô(�s?Nô�V]`\DI<&ói<&óÆò[Osñ\DÊ`\JAC @BOsñÕ`bJAô�LXîiVN<&CEDIïZðNñ\Osò[ñg<&CECEDÊVAò (

!Õ< �AóÊô "ºH\JAO
)	H`\JAôÖï�O[CEðA?X`bDÊVNò�`\DÆC/ôºDÆV HKôvï�OsVNLAHS@BO[ñ#<,"(N $�� �&õaò[OsV/(P!Á<@�AóÆô " ��< �
HKJAO
)	H_`\JAôeï�O[CEðA?A`\DÆVAò�`\DÆCEô4O&@�]SVNô+!µJAñbô+<sLA÷�ô�ñ;d4V]`\ñbî � + �A@BO[ñ + 
 $� XM+N@�NM "( ��AM� ��NAM%��"( AM
"%?� @��(^!µJAô�ï�OsC/ðN?X`\DÆVAò`\DÆCEôeDIH�ô#0U<[óÊ?N<&`\ôvL=@BO[ñÁ`bJAô�VN<&D 0[ôµ<&ñbñg<&VAòsô�CEô�V]`Õ<[VNL�`bJAô�HKóÆDILXDÊVNò
<&ñbñb<[VAò[ô+C/ô+V]`%(D&AOsñ	ô��A<&CEðAóÆô[MXDÊ@ )�ô=ô��Xô+ï�?A`\ô�]SVAô(!µJAñ\ôv<[LA÷�ô+ñ�dZV]`\ñbî9�AN@� �Á@BO[ñ	<[óÊóxHK`b<[ò[ôvH



Â�·g·bdg¼udbjKh�kRtun]yPkR~sdµce�[nih�m=tu·�´GjRo+y+jKh�m=m=t�nsySpÆo+jµÚefskRtum�h+¼N´£ov¼|�[yvo+nºÄWjRt�h+nsyv»s¼Êh�kRtuovn �g�

O[Vº`bJAô�VN<[D=0sô�<&ñbñg<&VAòsô�CEô�V]`+M&`\JAôï�O[CEðA?A`\DÆVAò�`bDÊCEô�DIH � �'� ( �=H\ô+ï�O[VNLNH#(D]SVAô+!µJAñbô+<sLA÷�ô�ñ\õ
d4V]`\ñbî ��N@� �Õñ\?AVWH�DÊVA� $�" ( �PHKôvï�OsVNLAH�O[V/`bJAô�H\óÊDILXDÆVAò�<&ñbñb<[VAò[ô+CEô�V]`�<[VNL"`\Ji?NH+M&`bJAô	HKóÆDILXDÊVNò
<&ñbñb<[VAò[ô+C/ô+V]`eï�<[V6<U`K`g<&DÆVÀ<EH\ðWô+ô+LX?NðÀO[@Õ@�<sï0`bO[ñ " ( 2���(

!Õ< �AóÊô�" � � � HKJNO
)	H�`\JAô-ï�O[CEðA?A`\DÆVAòÙ`bDÊCEôßO[@X]SVAô��eóÆOiïgTX÷�ô+ñ�dZVs`bñ\î �&+ �º@BOsñ + 

$� ��N@� �#"( ����; ��N � ��"( �%"%?� @��( *Gô�`Ö?NHÖH\ô�óÆô+ï�`,+"`bJN<U`ÖCEDÆVADÆC/DÆ>�ôvHº`bJAô ï�OsC/ðN?X`\DÆVAò `\DÆCEô (
]SVAô��eóÆOiïgTX÷�ô+ñ�dZVs`bñ\î � "( �� �]`b<[T[ôvH3N ?@� (  �H\ô+ï�O[VNLAH�@BOsñ_`\JNô4VN<&D 0[ô�<[ñ\ñg<&VAòsô�CEô�V]`G<&VWLF]SVNô��eóÊOXïgT]õ
÷�ô�ñ;d4V]`\ñbî �	"( �� �Sñb?AVNH/DÊV  '$�( �6H\ô+ï�O[VNLNH�@BOsñ#`bJAô�CEDÆñ\ñbO[ñbDÆVAò <&ñbñg<&VAòsô�CEô�V]`%( !µJ]?WH�MÁ`\JNô
C/DÆñbñ\Osñ\DÆVAòE<&ñbñb<[VAò[ô+C/ô+V]`eï�<[VÀ<&`K`g<&DÆV�<EH\ðWô+ô+LX?NðÀO[@Õ@�<sï0`bO[ñh��(  @$�(

!Õ< �AóÊô " ��ï%��HKJNO
)	He`\JAô/ï�O[CEðA?A`\DÆVAòº`\DÆCEô�O&@ �eóÆOiïgTXHb÷�ô�ñ;d4V]`\ñbî � � �"+ ��@BOsñ � 
  �� � ���
<&VNLI+ 
 $� ��N@� �#"( ����; ��N � ��"+ �%"#?� 1� (_ú	òs<[DÊVxM�óÊô�`Ö?NHÖH\ô�óÆô+ï0`���<&VNLI+"`\JN<&`ECEDÆVADÆC/DÆ>�ô
`\JAô�ï�OsC/ðN?X`\DÆVAò `\DÆC/ô ( �eóÊOXïgTXH\÷�ô+ñ�dZV]`\ñbî9�< XM "( �� �	`b<&Tsô+H�N�">?�( 2 H\ô+ï�OsVNLAH#@BO[ñ"`\JAô�VN<[D=0sô
<&ñbñb<[VAò[ô+C/ô+V]`�<[VNL �eóÆOiïgTXHb÷�ô�ñ;d4V]`\ñbî �A AM="^ �� ��ñ\?AVWH	DÆV 2  ( �ºH\ô+ï�O[VNLAH	@BO[ñ�`\JAô"C/DÆñbñ\Osñ\DÆVAò
<&ñbñb<[VAò[ô+C/ô+V]`%(3!µJi?NH�MG`\JAôÖCEDÆñ\ñbO[ñbDÆVAòÀ<[ñ\ñg<&VNò[ô�CEô+Vs`=ï�<[V <U`K`g<&DÆV <6HKð�ô�ôvLX?Að O&@e@�<[ï�`\Osñ
N�(  � (

� ®sª���� �i° Ä�~sde·go+m=f]»[kRt�nsyµkRtum=d�¶Ñ}ldb·govn]²s}K¸xpÆo+j4h=�0Ü+�v�+����yvovn"»]}ltun]y	d0h�·\~#o+pNkR~]d4kR~sjRdbd�m=dbkR~[�
o&²[}

¶Bh�¸�Ä�~sd�·govm=fs»skRtun]y�kRtum=dµo+pxÚensd0Ä�~sjRdghv²]´£d\jKwxnUkljl�N¶��R¸
� ��� Ü�� �0�+� �v��Ü �&��� �0âv���

nih�tu��d	h�jljKh�n]yvdbm=dgnUk �+�+Ü[½ � �����s½ � �+Üv�&½ � �v�+�[½ � �0�+â��U½ â �0Ü&�g�s½ �
}l¼ut�²stun]y�h�jljKh+nsyvdgm=dgnUk �[�0�&½ � ���&�v½ � �+�U�U½ � ���[�v½ â Ü+Üv�&½ � �0âv�+�[½ �

¶Ñ¹X¸�Ä�~sd�·govm=fs»skRtun]y	kRtum=dµo+pÕÚensd��Á¼uoU·KÍs´£d\jKwxnUkljl�N¶��R¸
� �v� Ü+� ����� �+�+Ü �&��� �0âv���

nih�tu��d�h�jljKh�n]y+dgm=dgnUk Üv�&�v½ � Ü+âvÜ&½ � Üvâ��s½ � Ü&���&½ � Ü��+�&½ � �����vÜ[½ �
m=t|jljRo+jRtunsy=h�jljKh�n]yvdbm=dgnUk �0Ü+�[½ � �v�&½ � ���[½ � �+â[½ � �v�v�U½ â �v���s½ �

¶Ñ·�¸�Ä�~sd�·govm=fs»skRtun]y�kRtum=dµo+p	�Õ¼�oU·KÍ&}R´£dbjKwGn&kljl�N¶�
���R¸
� ��� Ü+� ����� �+�+Ü �&�0� �gâ����


��ß� Üv�+â[½ � Ü[�g�[½ Ü Ü[�gâ[½ � Üv�v�&½ � �����[½ � ��âvâv�&½ �
nih+tu��d	h�jljKh+nsyvdgm=dgnUk 
�� � Üv�+â[½ � Ü[���U½ � Ü����s½ � Üv�+�[½u� �v�����s½ � �v�+�v�&½ â


�� � Üv�v�&½ Ü Üv�vâ&½ � Ü���â[½ â �&���&½u� �0�[�0�&½ � Üv�v���[½ �

��ß� �0�+Ü[½ � �v�0â&½ � �v�&½ � �0�+�[½u� �U�+�&½ Ü �gÜ[�+�v½ �

m=tujljRo�jRtun]yPh�jljKh+nsyvdgm=dgnUk 
�� � �g�v�[½ � �0�vÜ&½ � �g�v�[½ � �+�+�[½ � ����â[½ � �&�0�+�[½ Ü

�� � �U�0Ü[½ â �0�v�&½ � �v��â[½ � �v�v�[½ Ü �0Ü[�g�[½ � Ü+�v�v�&½ �

&ÕDÆò[?Nñ\ô 2-HKJNO
)	Hº`\JNô ñb?AVAVADÆVAòß`bDÊCEô O&@�ô+<sïgJ HK`b<&òsô ?NH\DÊVNò `\JAô `\JNñ\ô+ô CEô�`bJAOXLAH#(
&AO[ñô+<sïgJ O&@Z`\JAô"`\JAñbô�ô"CEô�`\JNOiLNH<[VNL�@BOsñôv<[ïgJ6O[@4`\JAô "+N $��� EHR`g<&ò[ôvH�M�)eô"H\ô�óÆô+ï0` ��ô+HK`
0�<[óÊ?Nô+H/O&@	`bJAô�Vi?AC���ô�ñ�+#O[@	`\JNñ\ôv<[LAH/DÆV-ôv<[ïgJ �AóÆOXïgTß<&VNLß`\JAô�Vi?AC �Wô+ñ��ÖO&@7�AóÊOXïgTXH%(
ú	óIHKOWM&`\JNô�HKóÆDILXDÊVNò#<&ñbñb<[VAò[ô+CEô�V]`�DÆHZ?NHKôvL/@BO[ñh]SVAô+!µJAñbô+<sLA÷�ô�ñ;d4V]`bñ\î=<&VWL/`\JAôSC/DÆñbñ\Osñ\DÆVAò
<&ñbñb<[VAò[ô+C/ô+V]`ZDÆHe?NH\ô+L1@BO[ñ�]SVAô ��óÆOXïgTX÷�ô�ñ;d4V]`\ñbî"<[VNL �eóÆOiïgTXHb÷�ô�ñ;d4V]`\ñbî ( ��ô+ï+<&óÆóW`bJN<U` )eô
ï�<&V6?WHKô/LXD �£ô�ñbô�V]`�CEô�`\JAOXLAH )�D�`bJ LXD���ô+ñ\ô+V]`SðN<[ñb<[C/ô�`\ô+ñbH	ï+<&V ��ô#?NH\ô+LÀ@BOsñ�ôv<[ïgJ HK`b<&òsô
DÊVNLAô�ð�ô�VNLXô+V]`\óÆî (P!µJi?NH+Mi`\Oº<&`K`b<[DÊVÀ`bJAô=CEDÊVADÆC#?NC ï�OsCEðA?X`\DÆVAòE`bDÊCEôF)eôPH\JAOs?AóÆL�?NH\ô



�b� �	h�Èg»spÆ»]m=tAÝetu}l~stÊ²sh[z]��o�Ø�tWÝeh+Í+h+n]o[z��Áh+}l»]h+Í&tAqrkRo

% ]SVAô+!µJNñ\ôv<[LA÷�ô+ñ�dZVs`bñ\î"@BO[ñ:-i`b<&òsô+H�?&õ � 2AM
% ]SVAô��eóÆOXïgTi÷�ô+ñ�dZV]`\ñbî#@BOsñ:-]`b<[ò[ô+H4� ?Uõ!"+N $ �@?NMs<[VNL
% �eóÊOXïgTXH\÷�ô+ñ�dZV]`\ñbî#@BOsñ:-]`b<[ò[ô+H "(N $ � "�õ!"+N $��� (
F	O&`bô	`bJN<U`µD�@ )eô�?WHKô�`\JAñbô�ôSC/ô�`\JAOXLAHZ@BO[ñeô+<sïgJÖHR`g<&òsô	DÊVÖ`\JADIH )e<�îsM�)eô	VAô�ôvLº`bO#ï�OsV 0sô�ñ\`
`\JAôEHKóÆDILXDÊVNòÀ<[ñ\ñg<&VAòsô�CEô�V]`	DÆV]`\O�`\JAô/CEDÊñbñ\Osñ\DÆVAòÖ<[ñ\ñg<&VAòsô�CEô�V]`>(P!µJADIHPï�O[V 0sô�ñgHKDÆO[VÀ`b<[T[ôvH
O[VAóÆî ?�(  �"�CºH\ô+ï�OsVNLAH%(�^lVNï�óÆ?NLXDÆVAò `bJAô ï�OsV 0[ô�ñgH\DÊOsV `\DÆCEô[M4`bJAô ��ô+HK`º`\O&`g<&ó�ï�O[CEðA?X`bDÊVNò
`\DÆC/ô�O[@SO[?Nñ/DÆCEðAóÆô�CEô�V]`b<&`\DÆO[V-@BO[ñ/`\JNô6O[ðX`bDÊCº<&óµð�O[óÆîiò[O[V×`\ñbDÆ<[VAò[?NóÆ<&`\DÆO[V×ðNñ\O �AóÊô+C�DÆH
N 2�( " H\ô+ï�O[VNLNH#(h!µJAô HKô(�]?Aô�V]`\DI<&óPDÆCEðAóÊô+CEô�V]`b<&`\DÆO[V ?WHKôvLÙ^lV]`\ô+ó"ù�O[ñbô D  M�  '?ßñb?AVNHÀDÆV
"1 ">? ��( �/H\ô+ï�OsVNLAH%($!µJi?NH+MNO[?Nñ���ô+HK`PöP÷ZøÅDÊCEðAóÆô�CEô�V]`g<U`\DÆO[V <&`K`g<&DÆVNH�<ÖH\ð�ô�ô+LA?Að6@�<[ï�`\Osñ
O&@  '�  ( ��(

 0

 5

 10

 15

 20

 25

 30

 35

 0  2046  4094  6142  8190  10238  12286  14334  16382

R
un

ni
ng

 T
im

e(
m

s)

Stage

OneThreadPerEntry
OneBlockPerEntry

BlocksPerEntry

 � � °��N° Ä�~sdµjR»]n]nstun]ySkRtum=dµo�pGd0h+·K~/}akKh�yvd	»]}ltunsykR~sjRdgd�m=d\kR~]o&²s}

� ����ý��1 �����\ý�� ÿ�� 	���ÿ�� 
^lV�`\JNDÆH�ðN<[ðWô+ñ+M()eô�JN<10sôZðAñbO[ð�OsH\ô+L#<&V#DÆCEðAóÆô�CEô�V]`b<&`\DÆO[V"O&@A`bJAôeLAî]VW<&CEDÆï�ðAñbO[òsñb<[C/CEDÆVAò
<&óÆò[O[ñbDÊ`\JAC @BO[ñÕ<[V=O[ðX`bDÊCº<[ó[ð�O[óÆî]òsO[V`\ñbDI<&VAòs?AóÆ<&`\DÆO[VPO[VP`bJAô�öP÷�ø-(^]S?NñxDÆC/ðNóÊô+C/ô+V]`b<U`bDÊOsV
HKô+óÊôvï0`bH`bJAô ��ô+HK`�CEô�`\JNOiLNH�MGðW<&ñg<&CEô�`bô�ñgH�M_<&VWL¾LN<U`b<�<[ñ\ñg<&VAòsô�CEô�V]`@BO[ñ=ôv<[ïgJ HR`g<&ò[ô/`bO
O �X`g<&DÆV"`bJAô���ô+HK`Zð�ô�ñ\@BO[ñbCº<&VNï�ô (�!µJAô�ô��XðWô+ñ\DÆCEô�V]`b<[óNñbô+H\?Aó�`gH4H\JAO
)×`bJN<U`�O[?Añ4DÆCEðAóÆô�CEô�VXõ
`b<U`bDÊOsV�H\O[ó 0[ôvH4`bJAôSOsðX`\DÆCº<&ó£ð�O[óÆî]òsO[V1`\ñbDÆ<[VAò[?AóI<U`bDÊOsVÖðAñbO �AóÆô�C @BOsñµ</ï�OsV 0[ô�� "(N $�� �&õaò[OsV
DÊVcN 2�(="EHKôvï�OsVNLAHO[V `\JAôºF�3�^RíS^Rú öô+&NO[ñgï�ôºö !�� ��� ?NM�)�JNDÊóÆôº<Àï�O[V 0[ô+V]`\DÆO[VN<[ó�ùe÷�ø
DÊCEðAóÆô�CEô�V]`g<U`\DÆO[V/ñb?AVNHÁDÊV "' "%? � ( ��H\ô+ï�OsVNLAH%(
!µJ]?WH�M�O[?NñZöP÷Zø-DÊCEðAóÆô�CEô�V]`g<U`\DÆO[VE<U`\`b<[DÊVNH
</H\ð�ô�ô+LA?AðÀ@�<[ï0`bO[ñ�O[@  @�  ( � (



Â�·g·bdg¼udbjKh�kRtun]yPkR~sdµce�[nih�m=tu·�´GjRo+y+jKh�m=m=t�nsySpÆo+jµÚefskRtum�h+¼N´£ov¼|�[yvo+nºÄWjRt�h+nsyv»s¼Êh�kRtuovn �0�

� ��3E�xÿ��xý�� � 
�v½ �ÕdbjRy+jRo�kR~Wz��x½uz&{eh+Í�o+n]dgnNz�{S½uz[Äe½���h+t|kKh[z[Äe½��[Â }l»sjR�vdb�Po�p�¼uovnsyvdg}ak�·govm=m=o+n=}l»]¹]}ldgÎ&»sdgn]·bd
h�¼uyvo+jRt|kR~sm=}g½iq�n��s´GjRoU·v½]o+pGqrn&kRd\jRnih�kRtuo+nih+¼ � �[m=fXo+}lt�»sm ovn � kljRtun]y=´_jRoU·gdg}l}ltunsy�h+ni²"q�nspÆo+jl�
m�h�kRtuovn��ZdbkljRtudg�+h+¼x¶��+â+âvâ�¸

�&½�¿Áo�jRm=dgnWz�Äe½ {S½uz	�Wdgtu}ldbjR}lo+nWz�¿�½ w�½�z	�Ztu��dg}ak0z
�	½ �x½���qrn&kljRo&²[»]·bkRtuo+nßkRo ÂZ¼uyvo+jRt|kR~sm=}g½ ± qaÄ
´_jRdg}l}	¶a�0�+�vâv¸

�[½�³etu¼u¹Xdbjlk0zN´£½ c½��AÝedbËãjRdg}l»]¼|kR}µo+n1fs¼�h+nih�j	ÄWjRt�h+nsyv»s¼Êh�kRtuovn]}g½Nqrn�� ± ½ � ·v½XkR~sdg}ltu}g½Af]fN½���dbfXo+jlk
��&�v�+â/¶B�+»]¼|���g������¸

�s½�{ZË4»Wz��Û½ �Û½��A³µ´G�Ì¿Áo+m=f]»[kRt�nsy=³edgm=}ZwGm=dbjKh+¼�²"wÕ²[tukRtuo+nW½ ± o�jRy�h�nº�	h+»spÆm�h+nsn�¶���â[�v�0¸
�&½�q�kRoszB�S½�z+ÚeyvhgË�h[z+�P½uz�Ýµh�Ívh�n]osz��P½��+àih�}ak_dg¼u¼ut�fs}ld�²sd\kRdg·bkRtuovnh+¼uyvo�jRtukR~smÛ»]}ltunsy�{�ov»]y+~�kljKh�n]}a�
pÆo+jRm o+n"kR~sd	³µ´x��½[q�n��s´_jRoU·v½so+p_qrn&kRd\jRnih�kRtuo+nih+¼W¿Áo+nspId\jRdgn]·gd�o+n/Ý�dbk�ËÁo+jRÍ&tun]yPh�ni²"¿ÁovmP�
fs»skRtun]y[½[f]fW½s�&�0��U�[�g�1¶Ñcµdb·	�+â&�v��¸

Ü[½���¼utun]·b}ldgÍXzW³S½ Äe½�� ± tun]tum�h+¼£kljRt�h+nsyv»s¼Êh�kRtuovn]}�o�p�fXo+¼u�[y+ovnih�¼x²sovm�h�tun]}g½NÂ�nsnih�¼�}eo+pÕcµtu}l·bjRdbkRd
± h�kR~]dgm�h�kRtu·g}Z�[zN���&��i�0�+�º¶B�v»]¼|�1�0�+�vâ�¸

�&½ ± h�nWz�cS½�zÁ�µ²sh[z��P½uz�q�kRosz �½uz�Ýµh�Ívh�n]o[z��P½��4Â ³µ´G� t�m=fs¼udgm=dgnUkKh�kRtuovn¾o+p�·govm=fs»skRtun]y
wG»]·b¼�t�²[d0h+n ²stu}akKh�n]·gd#m�h+fÀË4t|kR~ dbÔ=·bt�dbn&km=dgm=o+jl�Àh+·b·gdg}l}g½Gq�n��_´_jRoU·v½Go+p�q�nUkRdbjRn]h�kRtuovn]h+¼
¿Áo+nspÆdbjRdgn]·bd�o+n/Ý�dbk�ËÁo+jRÍ&tun]y=h�ni²E¿Áo+m=f]»[kRt�nsys½sf]fN½]Ü+��&�+Üº¶Ñcµdg·	��â[�+��¸

�[½ ± h�nWzXcS½�zA�e²]h&zX�P½uzX�edb�Uh+m�h[z]{S½uzAqrkRo[zT�½uzXÝeh+Í+h+nsoszX�P½��Aq�m=fs¼udgm=dgnUkKh�kRtuovns}4o+pÁh#f]h�jKh+¼|�
¼udg¼Õh+¼uy+o+jRt|kR~]m pIo�j�·govm=fs»skRtun]y/wx»s·g¼utÊ²[d0h+n�²stu}akKh+ns·gd=m�h+f1tun�m»s¼ukRtu·go�jRdPfsjRoU·bdg}l}lo+jR}Sh+n]²
³µ´G�e}g½�q�nUkRdbjRn]h�kRtuovn]h+¼��+ov»sjRn]h+¼�o�pZÝedbkrË�o+jRÍ&tun]yÖh�ni²6¿Áo+m=f]»[kRt�nsy���¶��+¸\zG�+Ü+â�&�v�+Ü ¶B�v»]¼|�
��â[�+��¸

�[½�Ý�tu}l~]t�²]h&zA�P½�zAq�kRosz �½uzAÝeh+Í+h+n]o[zA�P½��NÂ�·g·gdb¼�d\jKh�kRtun]y#kR~]dP²&�[nih+m=tu·	fsjRo+y+jKh�m=m=t�nsy=pIo+j�kR~sd
m�h�kljRt|ÇE·K~ih+tunÖfsjRo&²[»]·bk�ovnºkR~sdP³µ´G�S½Xqrn��i´GjRoU·v½No�pÕqrnUkRdbjRnih�kRt�o+nih�¼x¿ÁovnspÆdbjRdgns·gdo+n1Ý�dbkl�
ËÁo+jRÍ&tun]y=h�ni²/¿Áovm=f]»[kRtun]ys½sf]fN½s���+â�&�v�+Üº¶Ñcµdg·���â[�v�0¸

�gâ[½�Ý�ÞeqrcµqaÂ×¿Áo+jRfN½��iÝeÞ�q�cµq�Â×¿Á�ec�ÂÛ¿ ´GjRo+y+jKh�m=m=t�nsy�³e»]t�²[dµÞÕd\jR}lt�o+nE�s½u��¶���â[�v�0¸
�+�v½�Ý�ÞeqrcµqaÂ×¿Áo+jRfN½��A¿Á�ec�ÂÛ¿ �Ádb}ake´_jKh+·\kRt�·bd³e»st�²sd�ÞxdbjR}ltuovn/�[½u��¶��+â[�0�v¸
�0�&½	´��ov¼|�&h&zX³S½��XÚen/f]tu·bkR»[jRdb�BË�jRt|kRt�nsys½]Â�m=dbj0½ ± h�kR~W½ ± ovnUkR~]¼|�/Üv�[z]Üv�+��UÜv���º¶a�0�v�+Üv¸
�g�[½���·\~st�²]h[zsÂ	½�zsqrkRo[z��S½uz]Ýeh+Í+h+n]o[z[�P½��]àih�}akeh�ni²"h+·g·g»[jKh�kRdµkRdgm=fs¼�h�kRdµm�h�kR·\~st�nsy»s}lt�nsyPf]t|Ç[dg¼
jRdgh�jljKh+nsyvdgm=dbn&k�ovnºkR~sd³µ´G�S½iq�n��X´GjRoU·v½Ao�pxq�nUkRdbjRnih�kRtuovnih�¼G¿Áovn[pIdbjRdbn]·gdSovnÖÝedbkrË�o�jRÍ[tunsy
h�ni²/¿Áovm=f]»[kRtun]ys½[fsfW½N���+��i�0�+�º¶Ñcµdg·	��â[�+��¸


