
���������
	������� ������������	�������������� �"!#��	���$%����	��'&)(*����+
, �-$.�/�102	��3�$'�3���/�546��	��7�'&

8:9<;�=?>3@�A�BC@EDF>G;�HJILK�>�MN=FOPM�QSRUT<VNW:ILOP@LQ�XYTLQ<Z[>�M'A�\:>3M�]

^`_badcfegcfh:c�ifjh:kmlPcon�cfepadcferq<sbtFhbu[v�epw�xzy{n3|[ep}�ep~pe�n3_badx��%_:ep����kfa�egc�jn3c%y�jh:_b�o�b��_Ls
� qGn�u:��}�ep��adc�k��p��s:��xz�����3�G�/y�jh:_b�o�b��_Ls<�%��kf}/n3_��

�/���������b�G�G� � _:��v�n3�b�[kf �n��o�¡cf .¢E_bu�cf�b��hb_bu:��kf~g�[ep_bw'adc�kfhb��cfh[kf�� �iFn£}¤hb~gcferu:ep}���_:a�er �_En3~
u:n3con���~p Ghbu.eraF�:kf ��< Ga���u?s�v��bep�N�'epaJ¥bn�a���u. �_¤n�~p ���n3~rep¦���u¤����kfa�ep �_£ 3i[�:kfep_b��ep�bn�~��� �}��< G_b��_Pcfa
n3_En3~p�[a�epa��Fy7 �kf�£a��<����eg¢b��n�~p~g��s<v��'��n3~r��hb~rn3cf��n/a��Nkfer��am �iY~p ���n�~�����_�cf��kfa� 3i }/n3a�a%n3_Eu{}� ����
cf�[kf Gh:wG�-cf�b�¤ubn3con
ep_§u[epkf����cfep G_ba%wGep����_S¥��{cf�b�£¢bkfadc.~p ���n3~Y�[kfep_b��ep�En3~Yn3|[epa��©¨%_:�¤ �¥:con3er_:a
n{a�}� � 3cf�5ªz~p ���n3~��:kfep_b��er�bn�~���h:kf����«7�En�a�a�ep_:w-cf�[kf Gh:wG�§cf�:�
«�}�erubu:~p��«# 3i¬n{}�h:~pcfep��n3kfern3cf�
u:n3con/��~p GhbuL�F��b�¤�� G_:�����:c.nGu: ��:cfamcf 
¥:kon3_b�o�b��u#��h[kf����am¥��#�� �_ba�eru:�Nkfer_:w®cf�:��a����� �_Eu-~p �x
��n�~��:kfep_b��er�bn�~�n�|:epa�� l[ep_:���®cf�:�7n3~rw� �kfegcf�b}*era�¥bn�a���u¯ G_°n-a�er}��:~p�®��epw���_Eu[���� G}��< �a�egcfer �_Fs
�� G}��bh[con3cfep G_®epa�i±n�adc%n�_bu®��n3ad���

² ³b´¬µ<¶?·.¸¤¹£ºJµ?»f·¬´

¼�M�B�@L;3B�½FOP¾�;�9:¿7½J9[@L>3@bV�]mOP@FOP¾CÀE]NB±]¤Á`¼%Â%Ã¤Ä�B±].O
Å%>3¾C¾©>�]oV�O[D?¾�B±]N=?>�QSVN9E9[¾©BC@§Q?B�¿{>3@F]oBC9[@
MN>GQ<TL;�V�B�9:@ÇÆLÈL9[M£O{]N>�V£9[É�Q?OPV�O#Ê)Ë2Á�Ì-Í�Î3Ï�Ï3Ï3ÎNÌ#Ð?ÄfÑ�Å.B�VN=�Ì#Ò�BC@¯Ó�Ô-VN=L>�½?MNBC@L;3B�½LO[¾
;�9[¿{½J9[@?>�@bV�]�½?M�9�\bB±Q<>{OÕ]N>�ÖbT?>�@L;�>{9[É¬DF>G]fV/¾CBC@?>�O[M¡O[½?½?M�9�×<B�¿#O�V�B�9:@L]£VN9ÕVN=LOPV�QLO�V�OLÆ
Ø ½F>G;�B�ÙF;3O[¾�¾CÀ[I[¾�>3V%ÚÛDJ>mVN=?>.>�¿7½LB�M�BC;�OP¾L;39�\�OPM�BCO[@L;�>�¿{OPVNM�Br×®9PÉ�Ê¯I�V�=?>3@7VN=L>.½?MNBC@L;3B�½LO[¾
;�9[¿{½J9[@?>�@bV�].Q<>G;�9[¿{½J9:]NBrV�B�9:@ÕB±].Z:B�\:>3@SDEÀ

ÚÜËÞÝ¤ß%Ý Ñ ÁoàGÄ
Å.=?>3M�>�ßáËÞQ<B±OPZLÁzâJÍPÎ3Ï�Ï3Ï�Î�â Ô ÄYB±] O¤Q<B±OPZ[9:@LOP¾b¿#O�V�MNB�×/;�9[@bV�OPBC@?B�@LZ'VN=L>�9:M�Q<>�MN>GQ�>3BCZ[>�@<ã
\�O[¾�TL>�]�9[ÉÇÚÕI�Å.B�VN=Sâ©Í�äÞÏ�Ï3Ï?ä5â Ô I:OP@LQ{Ý5B±]�OP@{9:MoV�=?9[Z:9[@LO[¾:¿#O�V�MNB�×�Æ[Rm=?>';39[¾CT?¿{@L]
9PÉ�ÝåË2ÁçæLÍ�Î�Ï3Ï3Ï�Îfæ Ô ÄmOPM�>¡VN=?>�>�B�Z:>3@E\[>G;�VN9:M�]%9[É�ÚÕÆLRm=L>�ÙLM�]fV'>�B�Z:>3@E\[>G;�VN9:M%æ?Í�¿#OP×EB�ã
¿7BCW3>G]ÇV�=?>%\�O[MNB±OP@F;�>�9[ÉLÊ#æ{9�\[>3M OP¾C¾[æ¯è�Ó�Ô�Å.B�VN=ÕéCé æ�éCé[Ëêà:I3V�=?>�]N>�;39[@LQ/>3BCZ[>3@E\:>�;�V�9[M
æEë�¿#O�×<BC¿7BCW3>G]�VN=?>¡\�OPM�BCO[@L;�>¤9PÉ�Ê#æ�9�\[>�M%O[¾�¾Jæìè�Ó Ô Å.BrV�=íéCé æ�éCé[Ëîà¤Å.=?B±;�=�OPM�>£9[MNã
VN=?9:Z[9[@FOP¾:VN9¤æ Í I�O[@LQ
]N9£9:@ÇÆ�È?9:MUBC¾�¾CTL]oVNM�O�V�B�9:@ÇI�Å�>%;�9[@F]oB±Q<>3MUVN=L>%¾C9<;3OPVNBC9[@/9[ÉF]N;�OP¾C¾�9:½L]
@?>�O[MmVN=?>
ï¤Að;�9:O:]fV'9[ÉUV�=?>/ñ'@LBrV�>�Q Ø V�O�VN>G]/Á�È BCZLÆÇà:ò<VN=L>/Q?O�V�O#OPM�>�BC@L;3¾�TLQ?>�Q§B�@�V�=?>
ØLó6Ø ½LOPVNB±OP¾ Ø V�OPV�]�¼�O[;�H�OPZ:>GÄ�ÆFRm=?>/ÙLM�]oV�OP@FQ¯]o>G;�9:@LQ�½?M�B�@L;3B�½FOP¾�;�9[¿{½J9[@?>�@bV�O�×<>G]3I
ô�õ Á÷öoÄ¬ËÞø ó ödæ õ ÁCù7Ëúà:Î�û<Î<ömè�Ó�Ä�ÎUÅ.BrV�=�øìË ÍÐ
ü ÐÒ�ý Í Ì Ò IJOPM�>¡O[¾C]N9#Q<>3½LBC;�VN>�QÇÆ
Rm=?>�½?MNBC@L;3B�½LO[¾.O�×<>�]7T?@E\[>�B�¾m@?B±;�>�¾�À1VN=?>�¿#OPBC@áQ<BCM�>�;�V�B�9:@L]7B�@þÅ.=?B±;�=ÿV�=?>�]N;�OP¾C¾�9:½L]
]o½?M�>�O:Q#9[T?V��bVN=?>¤ÙLM�]fV�É÷MN9:¿ Ø�� V�97ï¤A'IEOP@LQ-VN=?>¡]o>G;�9:@LQ{É÷M�9[¿ ï � VN9 Ø A'Æ���@-V�=?>



û

•
••

•
••

•
••

•
•

••••
•
•

•
••••

••
••

•
•
•

••
• •

•••
• • •

•
•

• •
•
• •

•
••
• •
•

••
••

••
• •

• •
•• ••

•
•

•
••••

•••
• ••••

••••
•

•

•
• • • •

•••
•
•
• •

• •••
•

•
• •

• •
•
• •

•• •

•••••••••
•
• • • •••

•
• ••

•
•••• ••

• • •
•• •

1st PC
2nd PC

���	� ��
E�� egkfadc�n�_Eu
a����� �_Eu7�[kfer_:��ep�En3~L�� G}��< G_:��_�c�cf�:kf �hbwG�®a���n�~p~p G�:a�_:��n3k�cf�:�����¯�� �n3adc
 3i©cf�b�.�ml � �

Q?O�V�OS;�¾C9[TFQ�Å�>®;�¾C>�OPM�¾CÀ§]N>3>
VfÅ�9#ÙF>3¾±Q?]£9[É¬]N;�OP¾C¾�9:½L]��L9[@L>®OP¾C9[@LZ#VN=?>
ÙLM�]fV�½?MNBC@L;3B�½LO[¾
O�×<BC]¡O[@LQ¯V�=?>{9PV�=?>3M¡9[@L>{O[¾�9:@?ZÕVN=?>#]N>�;�9:@LQ¯½LMNBC@L;�BC½LO[¾�O�×<BC]�Æ�Rm=?>#;�M�9:]�]oBC@?ZÕ9PÉ¬V�=?>
O�×<>�]�B±]�@L9PV¬½J9:]NBrV�B�9:@?>�Q#OPV�VN=?>��fT?@L;�VNBC9[@#9PÉ©V�=?>.ÙL>�¾CQ?]�I:]NBC@L;�>.V�=?>£Q<>3É�OPT?¾�V%;3>3@bVN>�MNBC@?Z
B�@�¼%Â%ÃÜB±]�O�V�V�=?>{9�\[>3MNã�OP¾C¾rã�;�>�@:V�>3M¤9PÉm¿{O:]N]�9[É�V�=?>#Q?O�V�O?Æ���@bVNT?B�VNBC\[>�¾�À:IÇ9[@L>7¿{BCZ[=bV
Q<>�V�>3M�¿7BC@?>®VN=?>{½J9:]NBrV�B�9:@ì9[É�VN=?>#;3MN9b]N]NB�@LZS9PÉ¬VN=?>7VfÅ%9-ÙL>�¾CQ?]�DEÀ�VN=L>7½J9[BC@bV�9[@¯V�=?>
ÙLM�]oV�½LMNBC@L;�BC½LO[¾JOP×EB±]�Å.=L>3M�>'VN=L>�]N½?M�>�O[Q{9:@#VN=L>¤]N>�;�9:@LQ#½?M�BC@L;�BC½LOP¾©O�×<B±]�B±]¬¿#OP×EBC¿#OP¾zÆ
��@ÕV�=?>¡É÷9[¾C¾C9�Å.B�@?ZFIEÅ�>¡Å.BC¾�¾ÇZ:9{9[@?>�]oVN>3½§É÷T?MNVN=L>3M'OP@FQÕO[DLOP@LQ?9[@ÕVN=?>/O:]N]NT?¿{½<VNBC9[@§9PÉ
¾�BC@?>�O[MNB�VfÀ[I�BzÆ >[ÆY@L9PV/9[@L¾�À°¾�BC@?>�O[M/]fV�MNTF;�VNTLMN>G]/]o=FOP¾C¾�DF>SQ?>�]�;�M�B�DJ>�Q�IYD?T<V®O[@bÀ¯É÷9[M�¿ 9PÉ
¿
T?¾�VNBC\�OPM�BCOPVN>
;3T?MN\�O:;�>39:TL]�IL½J9:]�]oBCD?¾CÀ§DLM�O[@L;�=?>�QÇIF;�9:@?@?>G;�VN>GQ�9[M�Q<B±]N;39[@?@?>G;�V�>�Q�Q?OPV�O
]fV�MNTL;�VNT?M�>�]�ÆÇRm=?>{Z[9bOP¾�B±]�VN9§ÙL@LQí]N¿{9b9[VN= @?9[@L½LOPM�OP¿{>�V�MNB±;��������������! #"��$ �%���&�$'(�!)�*$+
½LO[]�]oBC@?Z¤VN=?M�9[TLZ[=®O�Q?OPV�O�;�¾C9[TLQ�ÆPRm=L>3M�>�É÷9[M�>[IGB�V�;�OP@7DF>.]N>3>�@®O[]�O¡;�9:¿{½F>3VNB�VN9[M V�9¤V�=?>
½?MNBC@L;3B�½LO[¾J;3T?M�\[>¤O[¾�Z:9[M�BrV�=?¿#]�É÷M�9[¿-,¤O[]oVNBC>/. Ø VNT?>3VNW3¾C>{Áfà�02130bÄ�IERmB�DL]N=?BCM�O[@?B�Áfà�020:û:Ä�I
465>3Z:¾J>3V'OP¾zÆYÁ`û373737bÄ�I<OP@FQ�8¤>3¾CBC;�O[Q<9�Ázû�737LàGÄ�Æ:9¤@L¾�À#V�=?>�¾±O�VoV�>3M.9:@?>¡BC]'O[¾C]N97DLO[]N>�QÕ9[@
VN=?>§;�9[@F;�>3½?V
9PÉ.¾C9E;�OP¾CB�WGO�V�B�9:@ÇÆ;,£9�Å�>�\[>3MGI<8¤>3¾CBC;�O[Q<9ìQ?9b>G]/@?9[V
TL]N>S¾C9<;3OP¾¬½?MNBC@L;3B�½LO[¾
;�9[¿{½J9[@?>�@bV�]�IJDLT<V�M�O�V�=?>3M�¾C9E;�OP¾=���! #"��$ �%���?>� #�@*��$AB C��"%+�I�Å.=?BC;�=°=?9�Å%>3\[>�M¤;�OP@?@?9[V¤DJ>
;3OP¾±;�TL¾COPVN>�Q°DEÀ°O�]NB�¿{½?¾C>#>3BCZ[>�@LQ<>�;39[¿{½J9:]NBrV�B�9:@ÇÆÇ¼�M�B�@F;�BC½LOP¾�Q<BCM�>�;�V�B�9:@L]�OPM�>#Q<>�ÙF@?>�Q
O[]¡\[>G;�V�9[M�]¡9[MNVN=?9:Z[9[@FOP¾ VN9�V�=?>#=EÀb½J>3M�½?¾±OP@?>7V�=LO�V
¾C9<;3O[¾�¾CÀ¯¿{B�@LB�¿{BCW3>#V�=?>#\�OPM�BCO[@L;�>
9PÉ%VN=?>-Q?OPV�O§½J9[BC@:V�]¡½?M�9��f>�;�VN>GQì9:@°B�V�ÆYÈL9[M/O�;�9:¿{½LOPM�BC]N9[@°9PÉ%VN=?>#½LMNBC@L;�BC½LO[¾�;�T?M�\[>
OP¾CZ[9[M�B�VN=?¿#]%Å�>¡M�>�É÷>�MmVN9-A�BC@EDF>G;�H->�V'O[¾`ÆYÁzû�7273D:Ä�Æ

E F
·mº�GIHKJ£¶F»o´£º�»LJMGIH7º�¹'¶(N�O;P
Ã£]�]oT?¿{>{OÕQLO�V�OÕ;�¾C9[TLQ°Ê Ë Á÷Ì Í Î�Ï3Ï3Ï�ÎoÌ Ð ÄfÑ¬I�Å.=?>3M�>
Ì Ò Ë)Á�Ì ÒçÍ Î�Ï3Ï�Ï3ÎoÌ Ò Ô ÄfÑ�Æ � >½?MN9:½F9b]o>°VN=L>íÉ÷9[¾C¾�9�Å.BC@?ZðOP¾CZ[9[M�B�VN=?¿ V�9áÙF@LQ VN=?>í¾C9E;�OP¾�½?M�BC@L;�BC½LOP¾/;3T?M�\[> ½LO[]�]oBC@?Z
VN=?M�9[T?Z:=§Ê6�



D

QSRCT�UWVYXCZ�[]\_^a`cb?U<d3e:Rgf]V�XCh]d3Xifje:R�d3k;VYlWm�n�o
p3qsr=t �u�Y+v*���+v*vA?w�xzyË|{}�L~�+!A����!AB #"����%�� #"WAC+ q���t  �+��������*S>3��"�*��@��"�>2���K���Y�M�$�
t ��"�>Y�������$�K� t ����+� #"���A t */���v�2 #��'(���W���v�2 #�����c~����2*$�!"�*$��>3*v":+! #AB�K*$+�AB #����A�* q

��q�� �������I #A t ��'(Ag�@*������2��*$��*$"WA����:�� #"%A]� x èzw x q;� *vA=�ÕË�� x q
�2qsr �����v'(����A�*�A t *��	�������j��*$"WA�*v���c~����Y+�+

ø<�
Ë ü ÐÒ�ýUÍ��s  Á�Ì#Ò�¡¢�©Ä�Ì#Ò
ü ÐÒCýUÍ��S  Á÷Ì#Ò�¡£�JÄ

��A��<�/� t *v�@* �   Ác¤gÄS �+���¥W¡�>� #��*$"%+� C��"������2*v�!"�*v�W~�'("��vAB C��"���"�>�¦§�6�K'(��A¨ #©
)Y���! C��A�*�����"�>��I C>�A t ����AB�! ª� q�� *v"���A�*K�$��ø �õ A t *�ùW©�A t *v��*$��*v"%A&�c~mø � q

«Wq/¬ +!A¨ #����A�*�A t *����u�����j����)Y���! C��"���*�����AB�! ª�#Ú � ËúÁC �õ�® Ä���A]�¯)u C�

��õ�® Ë
Ð
°
Ò�ýUÍ=±

Ò�Á÷Ì#Ò õ ¡ ø<�õ Ä3Á÷Ì#Ò ® ¡ ø<�® Ä

�I #A t ��*v ª� t A¨+ ± Ò
Ë �   Á÷Ì Ò ¡}�©Ä@² ü ÐÒ�ýUÍ �   Á�Ì Ò ¡}�©Ä�����"�>�¦³�Y+� #"£+!A�*�� �2q

´=*vA æ � ��*�A t *?µ���+!A&������'(��"}�c~�A t *������2>� #"���+K����A¨�! ª�{Ý � �����M��'(A�*�>����������#���¶��A
�¯ #"·��"����������sA��S*�¸v'%��AB C��"º¹ p!»3q

¼3qz½ �%>3��A�*M�¾�v��+v*$ABAB #"��
��gË�ø � ó ö x æ � Î

� t *v�@*¤ö�x¿>2*$A�*$�!�K #"�*$+�A t *�+!A�*��·��*v"��3A t%q
À�q�Á *��:*���A?+!A�*���+ � A�� ¼ '("%AB #�=A t *������@>2*$���c~�A t *K>2��A��¶�$����'%>� �+��@*��3� t *�> q���t  �+� �+
A t *�����+v*�� t *$"£A t *�+v*�¸v'%*v"���*��c~.ø � �@*v���� #":+����2���@���2 #����A�*v���z����":+!A���"%A qÂ��t *v"
+v*$A&�v���� #"��§Ë�� x �I+v*vAYæ � �gËÃ¡mæ � ��"�>�����"%AB #"%'%*��I #A t +!A�*�� ¼2q

Äuq�Á *��:*���A�+!A�*���+ � A�� À �Y+�����"��¶�Y+�A t *�+v*$Ajw x  �+�"���Ag*v�Â��A¨� q

Rm=?>¤¾C9<;3O[¾J½LMNBC@L;�BC½LO[¾Ç;�T?M�\[>7Á�XY¼mÂmÄ�BC]mZ:B�\:>3@SDEÀ{V�=?>�]o>GÖ:TL>3@L;3>¤9[ÉYVN=L>�ø � Æ?ï'9[VN>
VN=LOPV�ILBC@�]fV�>3½6Å?I?9[@?>�=FO[]%VN9S¿{O[H[>�]NT?MN>¡V�=LO�V.V�=?>/9:MNBC>3@bV�OPVNBC9[@§9PÉ VN=?>
¾�9<;3O[¾Ç>3BCZ[>�@<ã
\[>�;�VN9:MUæ �Æ Ò	Ç OPÉçVN>3M�O�@ET?¿®DF>�M]ÈY9PÉF¾C9E9[½L] B±] VN=?>']�OP¿{>mO[] V�=?>m¾�9<;3O[¾E>3BCZ[>3@E\:>�;�V�9[MUæ �Æ ÒiÉÇÍcÇ
9[@?>#¾C9E9[½�DJ>�É÷9[M�>[IUOP@LQí=LO:]¡VN9°;�=LOP@?Z:>{BrV�]
]NB�Z:@bTL¿ B�Émæ �Æ ÒCÉ�ÍLÇIÊ æ �Æ Ò	ÇKË 7LÎÇÅ.=?>3M�> Ê
Q<>3@?9[VN>G]%VN=?>/]�;3O[¾CO[M%½LMN9<Q<TL;�V�Æ

��@�VN=?>�]N>�ÖbT?>3¾zI Å�>ÕÅ.B�¾C¾m>�×EVN>�@LQ�V�=?>§O[¾�Z:9[M�BrV�=?¿ OP@LQ�¾C9E9[H�O�V7¾�9<;�OP¾%½?MNBC@L;3B�½LO[¾
;�9[¿{½J9[@?>�@bV�]%9PÉ =?B�Z:=?>3Mm9:M�Q<>�M�ÆEXÇ>3VmVN=?>�VN>�MN¿ÍÌ�ÎbãzVN=Õ¾�9<;3O[¾©>3BCZ[>3@E\�OP¾CT?>uÏ
Q<>�@?9PV�>¤V�=?>
Îbã`V�=á¾±OPM�Z[>G]fV7>3BCZ[>�@b\�O[¾�T?>§9PÉ/Ú � Æ�Rm=?>Î�¡mV�=ÿ¾C9E;�OP¾m>3BCZ[>�@E\�O[¾�TL>�]#â � ® ÁBÎÞä û[Ä7O[MN>
TL]o>3É÷T?¾ÇBC@LQ<B±;3OPVN9[M�]%É÷9[M.DLM�O[@L;�=?BC@?Z®½J9[BC@bV�]�Æ



Ð

Ñ m�Òjh;XCZ�XCU�hÓ^Ã`cÔ�VYe%h;dY[]m�nSUWÕÂUWV�Ö;m�Vs×¶e:h]Ö�Ö;m�f]Z�[�Ø¯o�Ù
Ú Rm=?>�9[M�Q<>3M × 9PÉ O/D?M�OP@L;�=S9PÉYO7XY¼%ÂáB±]¬VN=?>�9[M�Q<>3M%9PÉ�V�=?>�¾�9<;3O[¾F½LMNBC@L;�BC½LO[¾©;39[¿7ã
½F9:@?>3@bV'Å.=?B±;�=�¾CO[T?@L;�=?>GQSB�V�ÆW��@�9PVN=L>3M.Å%9[M�Q?]3I × ËÛÎÕ¿7>GOP@L].VN=LOPV.VN=?B±].D?M�OP@L;�=
9PÉ�V�=?>¤XU¼%ÂáÅmO[]�BC@LQ<TL;3>�QSDbÀ®VN=L>�ÎbãzVN=#¾C9<;3O[¾F>�B�Z:>3@E\�OP¾CT?>[ÆbXY¼%Â�Ü ]¬O:;3;39[M�Q<B�@LZ¡VN9
Ã'¾CZ[9:MNB�VN=?¿ à�¾�>GO[QSÉ÷9[M'OP¾C¾��%x
è¶w�x¡V�9-O7D?M�O[@L;�=§Å.BrV�= × Ëîà[Æ

Ú Rm=?>¡Q<>3½<V�= Ø 9[ÉYO
DLM�O[@L;�=-B±]�V�=?>¡@bTL¿
DJ>3M%9PÉ:�fT?@F;�VNBC9[@F]�Á�½?¾CTL]�àGÄ¬DF>3VfÅ�>�>3@-V�=?>
]fV�OPMNVNBC@?Z�½J9[BC@:V7OP@LQ V�=?>SD?M�OP@F;�=ÇÆYRm=ETL]�IUO�D?M�OP@L;�=í9[É.Q?>3½<V�= Ø Ë-Ý¯Á#Ý�ä û[Ä
BC]{¾±OPTL@L;�=?>�QÿDEÀ1O°=LB�Z:=ÞÎbãzVN=ÛÁ¨Î ä û[Ä
¾�9<;3O[¾m>3BCZ[>3@E\�OP¾CT?>§9[@þO°DLM�O[@L;�=1Å.B�VN=
Ø Ë¾Ýg¡þà[ÆFÃ'¾CZ[9[M�B�VN=?¿ à�O[¾�ÅmO�À<]�ÀEBC>3¾±Q?].;�TLMN\:>�]%9PÉ�Q<>3½?VN= Ø Ëêà[Æ

Ú 8£>�@?9PV�>.VN=L>'¿#O�×<B�¿®T?¿Ü\�O[¾�TL>�]�9[É × O[@LQ Ø TL]o>GQ®VN9
;39[@L]oVNM�TL;�V¬O
XY¼%Â1DEÀ ×�ß&à �OP@LQ Ø�ß&à � ILMN>G]o½ÇÆ
9¤Db\EBC9[TL]N¾CÀ[I ×�ß&à � Ë à�BC¿{½?¾CB�>G] Ø�ß�à � Ë à:ò ×�ß&à � ä û BC¿{½?¾CB�>G] Ø�ß&à � ä û?ò

OP@LQ�\EB±;�>/\:>3M�]NOLÆLRm=?>
;�O[]N> ×�ß�à � ä�D#¿{BCZ[=bV£DJ>
BC@bVN>3M�>�]oVNBC@?Z#É÷9:M£=?BCZ[=FQ<B�¿{>�@L]oBC9[@FOP¾OP@LQ°=?BCZ[=?¾CÀ¯D?M�OP@L;�=L>�QìQLO�V�O§]oVNM�TL;�V�T?MN>G]3Æ<,£9�Å�>�\[>�M�IFÉ÷9[M�VN=L>#¿79b]fV�OP½L½?¾�B±;3OPVNBC9[@L]�B�V
]o=?9:T?¾±Q®DJ>']NT(á-;�BC>3@bV�VN9�=LO�\:>�9:@?¾CÀ
9[@L>%½J9:]�]NB�D?¾C>.D?B�É÷T?M�;3O�V�B�9:@7OPV�>�O:;�=®½J9[BC@bV�Æ[Rm=ETL]�I
Å�>¡>�×EV�>3@LQ�Ã'¾CZ[9:MNB�VN=L¿ à¡9[@?¾CÀ-V�9®V�=?>/;3O:]o> Ø ß&à � ä5û<Î × ß&à � Ë û(�
QSRCT�UWVYXCZ�[]\ãâÞ`cb?ä�åçæ�XiZu[¾Ø ß&à � ä5û<Î × ß&à � Ë û o

´=*vA;7KèÞé x èåà���*���+!'( #A��2�$��*K����"%+�A���"WAC�?* q � q é x Ëê7?ÏëÅ q
p3qsr ��":+!AB�!'%�$A���	�������<���! #"��$ �%���&�$'(�!)�*�ì|�2�������@>� #"��6A���í�� �2���! #A t � p2q/r ���M��'(A�*
A t *���*$����A¨ C��"

é � Ë â �ë
â � Í

~$�������#�(�%�� #"WAC+&�¯� t  C� t ��*v�@*� #"W)Y����)�*�>S #"6A t *K����"%+�AB�!'%�vA¨ C��"¢�c~Âì q
��q�î A�*$����A�*�~$�������#� Ø Ë�û?Î3Ï�Ï3Ï�Î ØWß&à ��ï� q ´;*$A�ð3ÍPÎ3Ï3Ï�Ï�Î�ð ß >2*$"���A�*����#���%�� #"WAC+��·��*$����"��3 #"��KA����v�@��"�� t *!+��L~M>3*���A t Ø ¡�à

�I #A t é �¿ñ é�x q]î ~�A t  �+K����"�>� #A¨ C��"} �+g~�'(� µ��#��*�>�~$������+$*v�! C*$+K�c~�"�*v ª� t �����! #"��
�%�� #"%A¨+���A����2*���"%���S��"�*K�c~�A t *v� q

� qMî A�*v�@��A�*�~$���¬ù®Ëîà[Î�Ï3Ï3Ï3ÎLò ï q�r ���M��'(A�*�A t *�+v*�����"�>����u�����;*v ª�2*v"%)�*��$A����'æ�ó�ôë q
 # q�� *$Ag�¾�gË ø ó ô ó ûPö�x�æ�ó�ôë ��"�>6����"WA¨ #"W'%*��I #A t í�� �����! #A t � p ��AM+!A�*�� �2q
í�~�A�*v�!�����@>�+���+v*$A]��pË5ø ó ô ¡1û�ö x æ�ó ôë ��"�>¿����"%AB #"%'%*��I #A t í�� �����! #A t � p
��A�+!A�*�� �2q

Rm=?>§É�O[;�V�9[MSû°>3¿{½?¾C9�À[>GQ1BC@�û<Æ DÇÆ BCBçÄ/É÷9:M{VN=?>¯;39[@L]oVNM�TL;�VNBC9[@ÿ9[É�]oV�O[MoV�B�@?Zí½J9[BC@bV�]{9PÉ
=?B�Z:=?>3M#Q<>�½<VN=5]N=LOP¾C¾m½?M�>3\[>�@bV®V�=LO�V#D?M�OP@L;�=L>�]79PÉ¡]o>G;�9[@FQ19[M�Q<>�M®É�O[¾�¾.BC¿{¿{>�Q<B±O�V�>3¾CÀ
DLO[;�H�V�9§VN=?>#D?M�OP@F;�=°9[É¬ÙLM�]fV/9:M�Q?>3MGÆ���@ 9[M�Q<>�M¡VN9�O�\[9:BCQ°]oT?½J>3M@õLT?9:TL]¡9[M/O[MoV�BrÙJ;�B±OP¾
D?M�O[@L;�=?>G]£9:@?>®;�OP@°O[½?½?¾CÀ¯O-\:>3M�À�]NBC¿7½L¾�>®É÷9[M�¿ 9PÉ¬½LMNT?@LB�@?ZW�W�dÉm]fV�OPMNVNBC@?ZS½J9[BC@bV�]�9PÉ
Q<>3½<V�= Ø äðû®É�OP¾C¾�B�@�M�>3Z[BC9[@F]�Å.B�VN=�@?>�Z[¾CB�Z:B�DL¾�>�Q<>�@L]oB�VfÀ[IF]oBC¿{½?¾�À§Q<B±]o¿{B±]N]%V�=?>3¿�Æ



Å
ö ÷.»Løî¹�HcG µ(OY¸)¸MG µ�GùO�ú&GIøùJ/HcO=P

Rm=?>�½F>�MoÉ÷9:MN¿#O[@L;�>¡9PÉ VN=L>�¿7>3VN=?9<Q�]N=LOP¾C¾ÇDJ>�B�¾C¾CTL]fV�M�OPVN>GQÕDEÀ-¿{>GOP@L].9[É�]N9[¿{>�]NB�¿®T<ã
¾COPVN>�QS>�×?OP¿{½?¾C>�]�Æ%9¤T?Mm]oBC¿
T?¾±O�V�>�QÕQ?O�V�O®;3¾�9:TLQ?]%MN>G]o>�¿
D?¾C>£¾C>�VNVN>�M�]�IEH[>3>�½?BC@?Z®BC@S¿{BC@LQ
VN=LOPV/VN=?>SMN>G;�9[Z:@?B�VNBC9[@í9PÉ.=LO[@LQEãdÅ.MNB�VoV�>3@�;�=LOPM�O[;�VN>�M�]¡B±]
O�½J9:]�]oBCD?¾C>SOP½L½?¾�B±;3OPVNBC9[@í9PÉ
½?MNBC@L;3B�½LO[¾U;3T?MN\:>�]�Á¨4¡>3Z[¾].ù4¡M�W3ÀEWGOPH©ILû�727:û[Ä�Æ � >
;�9:@L]oB±Q<>�M'@?9[B±]NÀÕQ?OPV�O-]oVNM�TL;�V�T?M�>�]
B�@áVN=?>�]N=LOP½J>§9PÉ�OÛÌ�ÂgÏLI�Ì�A�ÏLI O[@LQûÌ�4�Ï?Æ]��@þO[¾�¾m>3×<O[¿{½?¾�>G]3I V�=?>�]o>3V79[É�]oV�OPMNVNBC@?Z
½F9:B�@bV�]�w x ;�9:@:V�OPBC@L]m9[@L¾�ÀÕ9[@?>¡>3¾C>3¿{>�@:VÂ� x Å.=?B±;�=�Å%O:].;�=?9:]N>3@§M�O[@LQ<9:¿7¾CÀ[Æ?ÈL9[M.V�=?>
Ì�ÂgÏ-9:@?¾CÀ§9:@?>
DLM�O[@L;�=¯9PÉ%Q<>3½<V�= Ø Ë6à7BC]¤@?>�>�Q<>GQìOP@FQ�VN=ETL]�Ã'¾CZ[9:MNB�VN=L¿ à
B±]�O[½<ã
½?¾�BC>�QÇÆ[Rm=?>.¾C>�VoV�>3M�Ì�A�Ï¤MN>GÖbT?B�M�>�] V�9�;�9[¿{½?T?VN>.D?M�OP@L;�=L>�] 9PÉ�Q<>3½?VN=#T?½7VN9 Ø Ë�û?Æ[Rm=?>
¾�>3VoVN>�M�Ì�4�Ï{BC]¤>3\:>3@ìO-¾�B�VoV�¾�>7¿{9[M�>
;�9:¿7½L¾�B±;3OPVN>�QÇIFOP@FQ¯Q<>3½J>3@FQ<B�@LZS9[@¯VN=?>®½F9b]oB�VNBC9[@
9PÉ;� x 9[@?>¡@?>�>�Q?]'D?M�O[@L;�=?>G]�9[É Q<>�½<VN= Ø Ë�û®9[M Ø Ë�DLÆ?RUO[D?¾C>7à�]N=?9�Å']�VN=?>/]N>�VNVNBC@?Z
9PÉÇV�=?>�]NBC¿
T?¾±O�V�B�9:@ÇIbO[@LQ{V�=?>¤½FOPM�OP¿{>�V�>3M¬\�O[¾�T?>G]¬TF]o>GQ-BC@-VN=L>�O[¾�Z:9[M�BrV�=?¿�Æ � >�O[½?½?¾CÀ
O®DFOP@LQ<Å.B�VN=§¿#O�V�MNB�×�¦ Ëêü ë ¤výFI<Å.=?>3M�>�ý{BC]mV�=?>/û�ã�Q<BC¿7>�@L]NB�9:@LOP¾©B±Q<>3@bVNB�VfÀ-¿#O�V�MNB�×�Æ

þ �b��ÿ��¶
b��� n3kon�}��Ncf��kfa�i± �k�a�ep}�h:~�n�cfep G_#n3_Eu®��adcfer}/n�cfep G_{ 3i��N�bn3kon3��cf��kfa��

Ø BC¿
T?¾±O�V�B�9:@ A¬]oVNBC¿#O�VNBC9[@
 � Ø ß&à � × ß&à � üÕË5ö x é x

Ì�ÂgÏ 7?Ï 7?à �37 à à 7LÏ�à ¡
7?ÏCà �37 à à 7LÏ�àYÅ ¡

Ì�A�Ï 7?Ï 7?à à�727 û û 7LÏ�à 7?Ï Ð
7?ÏCà à�727 û û 7LÏ�à 7?Ï Ð

Ì�4�Ï 7?Ï 7?à 037 D û 7LÏ 721 7?Ï Ð
7?Ï 7�� 037 û û 7LÏ�àYÅ 7?Ï Ð

Rm=?>¤M�>�]NT?¾�V�]mOPM�>¤Q?>3½?B±;�V�>�QÕB�@�È B�ZFÆ<û?Æ<Rm=?>¡¾CO[MNZ:>¤OP¿{9:T?@bV%9[ÉÇVNT?@LB�Z{½LO[M�O[¿7>3VN>�M�]
¿7BCZ[=bV�Z[BC\[>�V�=?>®BC¿{½?M�>�]�]oBC9[@�V�=LO�V¤ÙL@LQ<BC@?ZÕO[@ìOP½L½?MN9:½?M�BCOPVN>/;�TLMN\:>/¿{B�Z:=:V�DF>{ÖbT?B�VN>
;�T?¿®DF>�M�]N9[¿{>[Æ=��@1½?M�O[;�V�BC;3>[IÇ=L9�Å�>�\[>3MGI©VN=L>3M�>-BC]
9[@?¾CÀ 9[@?>S;3MNTF;�B±OP¾¬]N¿{9b9[VN=?BC@?Z¯½FO�ã
M�O[¿7>3VN>�M��©V�=?>-DLO[@LQ<Å.B±QEVN=aüYÆYRm=?>#½LO[M�O[¿7>3VN>�M�ö�x#=LO[]/;3>3MNV�O[B�@?¾CÀ�V�9�DF>-;�=?9b]o>�@�O[]
Å�>�¾�¾zI©D?T<V/B�V�V�T?M�@?>�Qì9[T<V¡VN9§DJ>{O§]N>3@L]NB�DL¾�>#;�=?9:BC;3>®]N>�VoV�B�@LZ§B�V�>�ÖbTLO[¾UV�9SV�=?>{DLOP@FQEã
Å.BCQEV�=ÇÆ[Rm=?>%½LO[M�O[¿7>3VN>�M�] × ß&à � O[@LQ Ø ß&à � Q<>�½F>�@LQ{Q<BCMN>G;�VN¾CÀ�9[@®VN=L>mQLO�V�O�]oVNM�TL;�V�T?MN>:ÆRm=?>¤½FOPM�OP¿{>�V�>3M�é x Q?9b>G]¬@L9PVm½?¾CO�À{OP@EÀ{M�9[¾C>£Å.=?>�@ × ß�à � Ëêà:IbO[@LQ#Å.BC¾�¾©TL]NTLOP¾C¾CÀ®DJ>
]oB�VNTLOPVN>GQ®BC@{VN=L>']o¿#OP¾C¾?BC@bVN>3M�\�OP¾<DJ>�VfÅ%>3>�@�7LÏ D�O[@LQ�7?Ï �?Æ � >.B�¾C¾CTL]fV�M�OPVN>mV�=?>£Q<>3VN>�;�VNBC9[@
9PÉ�D?M�OP@L;�=LB�@?Z#½J9[BC@bV�]¤DEÀÕ¿{>�O[@L]¤9PÉ�VN=?>£ÌNA?Ï{Å.BrV�=ì]N¿{O[¾�¾ @?9:BC]N>[ÆJÈUBCZLÆ�D-]N=?9�Å'].V�=?>
õL9�Å�9PÉYVN=?>�]N>�;�9:@LQ#¾C9<;3OP¾©>�B�Z:>3@E\�OP¾CT?>¤]oV�O[MoV�B�@?Z®É÷M�9[¿6VN=L>�M�BCZ[=bV�DJ9PVNVN9[¿ >3@LQS9PÉYV�=?>
ÌNA�Ï�O[@LQ#M�BC]NBC@?Z¡VN9
VN=?>'M�BCZ[=bV�VN9:½->3@FQ{9PÉÇB�V�Æ:9¤@?>£]N>3>�]�VN=LOPV¬V�=?>£½J>�O[HE]�OPM�>'Q<B±]fV�B�@L;�V
OP@LQÕÅ�>�¾�¾Y¾�9<;3O[¾�BCW3>GQ�I?OP@FQ-V�=bTF].TL]N>�É÷T?¾�É÷9:MmVN=?>/Q?>�VN>G;�V�B�9:@§9[É O{D?B�É÷T?M�;3OPVNBC9[@ÇÆ



�

−1.0 −0.8 −0.6 −0.4 −0.2

−
1

.0
−

0
.5

0
.0

0
.5

1
.0

1

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.5

1
.0

1
.5

2
.0

1

2

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.5

1
.0

1
.5

2
.0

1

2 3

3

−1.0 −0.8 −0.6 −0.4 −0.2

−
1

.0
−

0
.5

0
.0

0
.5

1
.0

C

1

−0.2 0.2 0.4 0.6 0.8 1.0

0
.0

0
.5

1
.0

1
.5

2
.0

E

1

2 2

2

2

2

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.5

1
.0

1
.5

2
.0

K

1

2

2

���	� �	�L� t ��
 cf�[kf Gh:wG�£~r�Nc�cf��kfa©v�egcf��a�}/n�~p~�±cf G���Jn�_bu£~rn�kfwG��_b �epa����ç¥< �c�cf �}��N���.n3con¬�< Gep_�cfa
n�kf��u:���bep��cf��u'n�a.ª�� «:���Ukon�_:�N�:��a© �iEu:���[cf�����þ��n�kf��ad�[}�¥< �~rep¦���u'¥��'n¬a� G~peru¤~pep_b�Gs3¥[kon�_b�o�b��a
 3iUu:���[cf��������¥P�7n�ubn3a��b��u{~pep_b��s<n�_bu{¥:kon3_b�o�b��a� �iUu[���:cf�������¡¥��{n�u:n�a��:��u[x`u: 3c�cf��u
~pep_b������b�/_Phb}¤¥<��kfa.ep_Eu[er��n3cf��cf�b�/adcon3k�cfep_:w#�< Gep_�cfa£iC �k¡¥[kon�_:�N�:��a' �i�cf�b���� 3k�kf��a��< G_bu:ep_bw
u[���:cf�L�

0 10 20 30 40 50 60

0.
0

0.
2

0.
4

���	� �	�L�<� ~p �vðu[e�n3w�kon3}ú 3i �"!#�%$�!&('�$�! ).i�kf G}êcf�b��kferw���c�¥< 3c�cf G}Ûcf �cf�:�%kfepwG��c�cf G�{ 3i©cf�b�
ªB�Y«¡v�egcf�{a�}/n3~p~F_: Gepa��G�b��b�.�b 3kfep¦� G_�con�~F~per_:�.ad�[}�¥< G~pep¦���a�cf�:�%cf�:kf��a��: G~ru*�"+,���"- .[�

/ 0¾O<GIH{¸ÂG µ(GûO�ú&GIø|J�HLO=P
� >¤MN>3VNT?M�@{VN9�V�=?>¤]�;3O[¾�¾C9[½F]�>�×?OP¿{½?¾C>.É÷M�9[¿2VN=?>¤B�@bV�MN9<Q<TL;�VNBC9[@ÇÆbÈ?M�9[¿2VN=?>¤]fV�MNTL;�VNT?M�>
9PÉ%VN=?>G]o>#Q?OPV�O§BrV/B±]�BC¿{¿7>GQ<B±O�VN>�¾�À°;�¾C>�OPM¡V�=LO�V/9:@?>{@?>3>GQ?]�;�TLMN\:>�]¡9PÉm]o>G;�9:@LQì9:M�Q?>3M
OP@LQþQ<>3½?VN=ÇI�BzÆ >:Æ × ß�à � Ë û°OP@FQ Ø ß&à � Ë û<Æ�È B�ZFÆIÐ ]N=?9�Å']®VN=FO�V{VN=?>�M�>�]NT?¾�V�]79PÉ
Ã'¾CZ[9[M�B�VN=?¿ û®;3O[@SQ<B21J>�MmÉ÷9[MmQ<B31©>3M�>3@bV.]fV�OPMNVNBC@?Z7½F9:B�@bV�]�Æ<Rm=ETL]3IEB�V%B±]%@LO�V�T?M�OP¾JVN9{O[]NH
Å.=LO�V{VN=L>�;39[@L]oVNM�TL;�VN>�Qá;�T?M�\[>G]
M�>3½LMN>G]o>�@:VGÆ Ø ;3OP¾C¾C9[½L]{OPM�>§Hb@L9�Å.@1VN9 ¾CB�H:>§]N=LOP¾C¾C9�Å
9E;3>�O[@ÿÅmO�VN>�M�Æ�Rm=?B±]#]NT?Z[Z:>�]oV�]
VN=LOPV7V�=?>�MN>G]oTL¾rV�B�@?Zí¾C9<;3OP¾m½?M�BC@L;�BC½LOP¾.;3T?MN\:>�]®É÷9[¾C¾C9�Å



�

VN=?>�MNB±Q<Z:>�]�9[ÉYT?@LQ?>3M�Å%OPVN>3M�¿{9[T?@bV�O[B�@F]3ÆERm=?B±]¬=EÀE½F9[VN=?>G]oB±]�BC]m;�9:@<ÙLM�¿{>�Q#DEÀ{¾�9E9:HbBC@?Z
O�V�;39[@bVN9:T?M£½L¾�9[V�].É÷M�9[¿*V�=LO�V¡OPM�>�O�Á�È BCZLÆ�Ð-M�B�Z:=bV�Ä�Æ<9¤DE\EB�9:TL]o¾CÀ-V�=?>
¾C>�ÉçV¡9[@L>
9PÉ�V�=?>
VfÅ�9�½?B±;�VNTLMN>G]UM�>3½LMN>G]o>�@:V�]Y@LBC;3>3¾CÀ¡VN=?>mT?@LQ?>3M�Å%OPVN>3M M�BCQ<Z:>�]��39¤@?>%]N¿#OP¾C¾E9[@?>�É÷MN9:¿îï �
VN9 Ø A5Á`;�9[M�M�>�]N½F9:@LQ<BC@?Z�VN9¡VN=L>'D?M�OP@L;�=7Å.BrV�= Ø Ë û[Ä�I[OP@LQ79:@?>.¾CO[MNZ:>3M�9:@?>%É÷MN9:¿ Ø��
VN9{ï£AåÁ�;�9:MNM�>�]N½J9[@LQ<BC@?Z�V�9
V�=?>�D?M�O[@L;�=-Å.B�VN= Ø ËêàGÄ�ÆLÂ�>�MoV�OPBC@?¾�À:IbVN=?>�Z:O[½-DF>3VfÅ�>�>3@
VN=?>¡VfÅ%9{D?M�O[@L;�=?>G]�B±]m@?9[V£O®M�>�O[¾©É÷>�OPVNT?M�>¡D?T<V'B±].Q<T?>¡VN97V�=?>¡É�O[;�VN9[M£û®>�¿7½L¾�9�À:>�QÕB�@
]fV�>3½¯û<Æ DÇÆ B�BçÄ%B�@�Ã'¾CZ[9:MNB�VN=L¿*û<Æ

1

2

1
2

2

2

2

4

4

4

4

4
4

666

6

6

6

���	� �54J� tF��i�c�s<y7erubu[~p��6<t �7
  �iÇa���n3~p~r ��ba%ubn3con£v�epcf�#¥bn�_bu[v�eru[cf�989���"-p�;:P��Ukon3_b�o�b��a¬ �i
u[���:cf���*�þ�mn�kf�%~rn�h:_b�o�b��u/¥��¡adcon3k�cfep_:w��< Gep_�cfa¡ªo��«¡n3_Eu�¥:kon3_b�o�b��a  �iJu:���[cf�*�*�%�'adcon�k�c
n�c.�< Gep_�cfa{ª<�3«:�>=¬erw���c;6 
  G_�cf Gh[k.�b~p �cm �i�h:_Eu[��k�v�n�cf��k.�b~rn�cf��n�h:a��J��:��_Phb}¤¥<��kfa¬er_bu:ep��n�cf�
cf�:��u:���:cf�>6?�epwG��_Phb}¤¥<��kfa%}���n�_Sa��En�~p~p �v v�n3cf��k��J^z_Õn�~p~Çcf�:kf�����:er�Ncfh:kf��amcf�:�����1�� �n3adc
~pep_b�. 3i�cf�b�m�ml � epa��:~r 3c�cf��u
iC �k� �kfep��_�con3cfep �_F�

Rm=?>Õ]�;3O[¾�¾C9[½L]
Q?O�V�OìOPM�>-=?BCZ[=L¾�À @?9[B±]NÀ[I D?T<V®@L9PV®\:>3M�ÀìÉ�O[M
É÷M�9[¿�¾CB�@?>GOPM�BrVfÀ:Æ � >
Å.B�¾C¾�½?M�9�\EBCQ<>79[@L>7¿{9:MN>7MN>GOP¾�Q?OPV�O§>�×?O[¿7½L¾�>7Å.BrV�=�Q?O�V�OÕ=FO�\bBC@?Z�]o¿#O[¾�¾�@?9:BC]N>[I�DLT<V
=LO�\EB�@?Z7O/\:>3M�À7;39[¿{½?¾C>�×#@?9[@L½LOPM�OP¿{>�V�MNB±;']oVNM�TL;�V�T?M�>[ÆERm=?>�QLO�V�O®OPM�>¤;39b9:M�Q?B�@LOPVN>G]�9PÉ
A�T?M�9[½J>�O[@¯;�9:O:]fV�OP¾UMN>G]o9:MoV�]
ÁçV�OPH:>3@¯É÷M�9[¿ 8¤B�>�M�;�H:>[IUà�0313ÐbÄ�Æ Ø TL½?½F9b]o>®9[@?>®Å%O[@bV�]£VN9
MN>G;�9[@F]fV�MNTL;�V�VN=?>§A�T?M�9[½J>�O[@�;�9:O:]fV®¾�BC@?>SZ:B�\:>3@ VN=L>�]N>Õ]NBrV�>�]�ÆURm=?>§A�T?M�9[½J>�O[@í;39:O:]fV
Q<9E>�].@?9[V.=LO�\[>¡¿{>3@bVNBC9[@FOPD?¾C>¡M�O[¿7B�ÙF;�O�VNBC9[@F]3IEV�=bTF].Å�>¡TL]N> Ø�ß&à � Ë ×Yß&à � Ëîà[I<DLT<V
;�=?9E9:]N>'à�7¤]fV�OPMNVNBC@?Z'½J9[BC@:V�] M�O[@LQ<9[¿{¾CÀ[ÆGÃ1VfÀE½?B±;3O[¾:M�>�]NT?¾�VUB±]U]N=?9�Å.@/BC@
È B�ZFÆ�Å<Æ�RUO[HbBC@?Z
B�@bVN9§O[;�;�9[TL@:V£VN=LOPV�Ã'¾CZ[9:MNB�VN=L¿�à7Q<9E>�]£@?9PV¡=LO�\[>¡V�=?>7@?9PV�B�9:@ìOPDJ9[T<V¤VN=?>7]o=FOP½J>
9PÉ
A�T?M�9[½J>¬V�=LO�V�=ET?¿#OP@F]�=LO�\[>:I3V�=?>';�9bO[]oV B±] MN>G;�9[@F]fV�MNTL;�VN>GQ/@?B±;�>�¾�À:IPOP¾�VN=?9:T?Z[=®BrV�É�O[B�¾C>�Q
VN9-Q<>G]N;3MNBCDF>/O[MN>GO[]%Å.B�VN=�\[>�MNÀ-É÷>3ÅêQ?O�V�O?ILO:].Ã'¾CDLOP@LBCOLILOP@LQ§=?BCZ[=L¾�À§;�=LOP9[VNB±;¤M�>3Z:B�9:@L]
O[] Ø ;�=?¾C>�]NÅ.BCZPã�,'9[¾±]oVN>3BC@ÕO[@LQ Ø 9[T?VN=?>�MN@¶8£>�@?¿#OPM�H©Æ
@ A°·�´£º�Ho¹�PE»f·¬´
� >/Q<>�¿{9[@L]oVNM�O�V�>�QÕVN=LOPV'¾�9<;�OP¾�½?M�B�@F;�BC½LOP¾Y;39[¿{½J9[@?>�@:V�].;3O[@§DJ>�>51©>�;�VNBC\[>�¾�ÀÕTL]o>GQÕVN9
>�×<½?¾C9[M�>
V�=?>-]fV�MNTF;�VNTLMN>{9PÉm¿
TL¾rV�B�\�OPM�B±O�VN>#;39[¿{½?¾C>�×°Q?OPV�O�]oVNM�TL;�V�T?MN>G]3ÆÇRm=L>7¿{>3VN=?9<Q



1

0 20 40 60 80 100 120

20
40

60
80

100

���	� �	BL� t �7
 �ça� G~peru¯~pep_b�;�£cf�:kf �hbwG��Çh:kf ��<��n�_¯�� Gn�adcon3~�kf��a� �k�cfa��<� �N�Ç��:�®�< �a�epcfep �_ba�n�kf�
w�ep����_
 G_
n¤u[epwGegcon�~pep¦���u-���[�DC7�E�(:'w�kferuLs[n3_Eu¡cf�b��n��:�b~pep��u
¥bn�_bu[v�eru[cf�/epaF8��%�PsP}���n3_bep_bw
cf�bn3c¬n3¥< Gh:cG��u[epwGegcfa�ep_®��n��o�#u:egkf���Ncfer �_#n3kf�.�� G_ba�eru[��kf��u7i± 3k¬�� G_:adc�kfhb��cfep G_7 �i©cf�:�.��h:kf�����

BC]¡>G]o½J>�;3BCO[¾�¾CÀ¯TL]N>�É÷T?¾�É÷9:M�@?9[B±]NÀ¯]o½LOPVNB±OP¾�Q?OPV�O§O[]�É÷M�>�ÖbT?>�@:V�¾�À�¿{>3V/B�@ Z[>�9:]oV�O�V�BC]oVNB±;3]�Æ
Rm=?>�@?>�×EV£]oVN>�½¯]o=?9:T?¾±QSDJ>�VN9#M�>�Q?TL;�>�VN=L>
Q<BC¿7>�@L]NB�9:@LOP¾CBrVfÀS9PÉ VN=?>/½LMN>GQ<BC;�VN9:M']o½LO:;�>
B�@¯O#¿®T?¾�VNBC\�O[MNB±O�V�>�MN>�Z[M�>�]�]oBC9[@§9[M¤;�¾±O[]�]oB�ÙF;3OPVNBC9[@�½?M�9[D?¾C>3¿)DEÀÕ>�¿7½L¾�9�ÀEBC@?Z{VN=?>
¾�9<;3O[¾
½?MNBC@L;3B�½LO[¾Ç;�T?M�\[>�O:]m¾�9�Åmã�Q<BC¿7>�@L]NB�9:@LOP¾zIED?T<V'=?BCZ[=?¾CÀ-BC@<É÷9[M�¿#O�V�B�\:>�½LMN>GQ<BC;�VN9:M�Æ

0ÞOIH�OY¶:OY´£º�O;P
8�A¬X=�NÂ%ÃM8�9ÛÁ`û3737LàGÄ!��Ã'@L9PVN=L>3M�XÇ9E9:H¡OPV�¼¬MNBC@L;3B�½LO[¾<Â�TLMN\:>�] OP@LQ Ø T?MNÉ�O[;�>G]3ÆKJ(��'(�!"����

�c~MLz'(��AB #)����! C��A�*�í�"������Y+! �+�� Ä3Ä �GN « © p2p2À Æ
8��fADO'Âg4�AíÁfàu0313ÐbÄ!� � >3¾�V�OPVN¾±O[]�I � >�]oVN>�MN¿#OP@L@QP�>�MN¾±OPZ'K�¿®D%,/I�R�M�OPTL@L]N;�=EÅ%>3BCZLI�K�>3MNã

¿#OP@EÀ[Æ
A��fï�RmA%Âg4{I�8FÆ�IUR.ñ£R�S IYK7ÆCIYOP@FQ°ADP¤ADO Ø IÇX�Æ¬Ázû�7273D:Ä$��XÇ9<;3O[¾�¼�M�B�@L;3B�½FOP¾¬Â�T?M�\[>�]�Æ

�KTVUM� N À��  �+$�v'�+�+! C��"XWÂ���%*$�ZY�� qI�3��[ IFXI\ìñ]\�^T?@L;�=?>�@ÇÆ
,¤Ã Ø R��fA£IJR¡ÆJOP@LQ Ø R.ñ£A�R�S©XYA£ILX�Æ�Áfàu03130bÄ!�L¼¬MNBC@L;3B�½LO[¾ Â�T?M�\[>G]3Æ7J�í � í��DN « � ¼"[�� ©

¼3p�À Æ
4 5A%K¡X�I�R�Æ�IEOP@LQS4_OZS>`_S�ÃM4{IEÃ/ÆCIJÁzû�737bû[Ä$�:¼�BC>�;3>3Å.B±]o>�XÇBC@?>�O[M Ø H:>3¾C>�V�9[@?BCW�OPVNBC9[@#TL]oã

B�@LZ-¼�M�B�@L;3B�½FOP¾YÂ�T?M�\[>�]�Æ î@¬�¬�¬ � �@��"%+ q WÂ��ABA q í�"���� q L6�3� t:q;î "WA�*v�#� q � �u« � ¼"a © Ä@« Æ
4 5A%K¡X�I R�Æ�I�4_OZS>`bS©ÃM4{I©Ã/ÆCI�X<�fï�8¤AcO�I�R¡ÆJO[@LQdS©A%K¡ADO�I�4{Æ�Á`û�72737bÄ!�FXY>�O[MN@?BC@?Z

OP@LQz8¤>�]NBCZ[@¯9[É�¼¬MNBC@L;3B�½LO[¾ Â�T?M�\[>G]3I î�¬�¬�¬ç� �@��"%+ q W&��ABA q í�"���� q L6�3� t:q]î "WA�*v�#� q �
�3� � � N p © �ea%Ä Æ

R��fR Ø ,M�fO'Ã£ïM��I"O�ÆLÁoà�020:û[Ä$��¼�M�B�@L;3B�½FOP¾LÂ�T?M�\[>�]VO.>�\EBC]NBrV�>�Q�Æ � A���AB �+�AB C�$+&��"�> r ���Â��'(A¨©
 #"���� � � p N � © pgae[ Æ


