
����� �����	��

������� ������������� ������� ���

!#"%$'&)(+*	,.-�/102"43131"65)7
8�9;:=<?>A@B>DCFEHGJIK@BIKLM<?:ON

P ERQSIK>M<?TMI�UH>MVW@XIAY[Z\QSV]9_^;`aN+LM^_^ P EB<?IbIbE
c LDd�e]<?9f`aTAI chgJikjMl U\Y+m2n opn
qWrtsvu	uwsvxay]zvq)s	{}|]~]�D~	�	r��O{D~vq

���S�M�a�]�����
�.N]I�@XV+�]�W>A<XEH�AIK:=EB>M<.d�LM:ON+9_�]I�� P � 8��J9f@JLp@XE?L}E?I=��>DCF��EBN]Ib��LM<XEhEBIv:ON]�]9;�	V]I
C4>M<�<BIKTM<?IK@?@X9f>M�pLD�+`�:b^fLA@B@B9_�W:bLDEB9f>M�[Y	:=>Md�e]9f�]9_�+T\I=�]:=IK^_^fIb�	E�TAIb�]IK<?LM^_9;@?L}EB9f>M�
�]<?>M��Ib<BEB9fIK@��J9�E?N�L�@B�+LM<?@BI¡ MIK<B�+Ib^h<BIK�]<BIv@XIK�	E?L}E?9_>A�[n�UH>}�hIb�MIK<KY19_E�`]>	Iv@
@XV]¢�IK<£C4<?>Md�LJ� V]d�eWIK<)>MC+`a9f@?LM`]�'LM�	E?LDTAIK@KYK�+>DE?LMe]^f¤RE?N]I.LDe+@BIb�+:bI¥>DC]�+<B>Aea�
LDe]9f^f9f@XEB9;:�>AVaEB�+VaE?@KY}EBN+Ih<?IK�	V]9f<?IbdpIb�	E1EB>SIK@XEB9fdpLDEBIJL¦EB<OLM`aIb��>M¢p�WLD<OLDdpI=E?Ib<
LD�+`�E?N]I��]IbIv`�EB>�VaE?9_^f9f@BIp§¨8�Ib<O:=IK<K©a AIb<?�]Ib^tC4V]�W:ªEB9f>M�W@bn¥«¬�­E?N]9f@H�+LD��Ib<H�hI
9_�	E?<B>a`aV+:bIJEBN+IS®¦¯b°_¯b±'²D³�´O¯¶µW¯O´b·�¸D¹Jº�²M´O» ¼F³t¯��%G � 8��=Y L g L'¤AIK@B9fLM�kEB<?IKL}EB�
dpIb�	ES>MChL�TMIK�]Ib<OLD^f9f@BIK`¶^f9f�]IKLM<Sdp>a`aIK^1>MC�9;`aIb�	E?9f:KLD^1C4V]�+:=EB9f>M�+LM^)C4>A<Bd½E?>
EBN]I P � 8¾n]�.N]I�G � 8¿@BVa¢tIb<O@�C4<?>MdÀ�+>M�]I�>DC£EBN]I�LDe�>}�MIS`a9;@BLA`a�}LD�	E?LMTMIK@KY
LD�+`¡I=�]LDdp�]^fIK@h`aIbdp>A�+@ÁE?<?LDEBI¦EBN+LDE�C4>M<.:=>Adp�+LD<OLDe]^fIHTAIb�]IK<?LM^_9;@BLDEB9f>M����Ib<B�
C4>M<?d�LD�+:bIMY EBN+I\G � 8Â<?IK�	V]9f<BIv@.`a<?LMd�L}EB9;:bLM^_^f¤pC4Ib�hIb<J AIb<?�]Ib^tC4V+�+:ªE?9_>A�+@bn

Ã ÄAÅ �a�]ÆJÇ¦È¦���]ÉXÆ Å
«¬��ÊªËvÌ]¯b¹ª±v¼;Ê=¯OÍ�°_¯O²}¹ª³W¼F³	Î���I
LD<?I­TA9_�AIb�ÏLÐ@BI=E¡>MC�Ib�]LDdp�]^fIK@�>MC�9f�]�]V]E��MIv:ªEB>A<?@­ÑvÒ[Ó�ÔvÕÓDÖ1×
LD^f>M�+Tk�J9_EBNØ:b>M<?<BIv@X��>M�W`a9_�+T2EOLD<?TMI=EO@SÑKÙ Ó Ô ÕÓDÖ)× Y+EBN]I�^;L}EBEBIb<¦>DCÚ�JN]9f:ON¶dp9fTMN	E¦e�I�<BIvLD^w�}LD^fV]IK@
�49f��¹B¯�ÎD¹?¯ªÊOÊª¼%¸}³w��>M<\:b^fLA@B@�^;LDe�Ib^;@¡�?´=°_²}ÊOÊO¼ Ûh´O²}·�¼%¸}³w�ªn¶Ü]<?>MdÝE?N]9;@p§ E?<?LM9_�+9_�]TW©[@XIbE\��Ip�J9;@XN�E?>
^fIKLD<?�¶Lpdk>a`aIK^[>DC1EBN+I2`aIb��Ib�W`aIb�+:b¤�>MC)E?N]I�E?LM<BTAI=EO@.>M�­EBN]I�9f�]�]V]E?@H�J9_EBN­E?N]I\>Me]ÞÁIK:ªE?9_�AI�>DC
d�LD  9f�]TØLM:K:=V]<OL}E?Ik�+<BIv`a9f:=EB9f>M�+@\>DC.ÙRC4>A<\�]<?Ib� 9f>MV+@B^_¤�V]�+@BIbIb���}LD^fV]Iv@�>DCJÒ�n­«¬��<?IKLM^����h>M<?^f`
`]LDE?L]Y'E?N]Ih�]<BIv@XIK�+:=I�>DC]�]>A9f@BIR�%9_�k<?IbTM<?IK@?@B9_>A�W�tLD�+`�:=^;LM@?@[>}�AIb<?^fLM�¡�49f��:=^;LM@?@B9��W:KL}E?9_>A�W�w9fdp�]^_9fIK@
EBNWL}EJEBN+I��]<B9f�+:b9_�+LM^wdp> `]Ib^f^_9f�]T¡:ON+LM^_^fIb�]TAIR9;@hEB>¡L'�A>M9;`�§ >}�MIK<X���]EXE?9_�+T+© >DC1EBN]I�E?<?LM9_�+9_�]Tp@BI=EKn
ß �MIK<B¤Ð@BV+:b:bIK@?@ÁC4V+^.LM�]�]<?>ALA:ON¾EB>�@XV+�WIK<B� 9;@XIv`�^fIKLM<B�]9f�]T
9f@kE?N]I�ÊOËvÌAÌ]¸D¹ª·\±}¯?´b·¬¸}¹¶àp²A´?»a¼F³�¯
� Pa� 8���á â'ã�n�«�EHd�LD MIv@.�]<?IK`a9;:ªE?9_>A�+@.e+LM@BIK`�>M�¶L�C4V]�+:=EB9f>M��>DC)EBN]I�C4>A<Bd

ä �4Ò£��å
Õæ
ÓDÖ)× ç

Ó]è �4Ò�éBÒ Ó �[ê
ç.ë

é �ÁZ'�
�JN]IK<BIRÑ

ç
Ó ÔJLD<?I�E?N]IJdp>a`aIb^t§ ��IK9_TAN	E?@K©'LM�+` è �Áìfébì¨�)9f@�L�íA¯=¹ª³t¯=°+C4V]�+:ªE?9_>A�[n��.N]I. MIK¤�C4IKL}E?V]<?I

>DC E?N]I P � 8î9f@tE?N+L}EvY'9_��E?N]I�:=^;LM@?@B9��W:KL}E?9_>A��:KLM@BIMYK9�EO@wE?LM<BTAI=EwC4V]�W:ªEB9f>M�\LDEXE?Ibdp�aE?@[EB>Hdp9f�]9fdk9;@BI
EBN+I¦� V]d2e�Ib<�>DC[IK<B<?>M<O@Úd�LM`aIR>M�pEBN+IHEB<OLD9f�]9f�]T2@BI=E��JN+9_^fIR@B9_d�V]^_E?LD�+Ib>MVW@X^f¤�d�LD� 9fdp9f@B9f�]T�EBN+I
§ dpLM<BTA9_�£©�eWIbEÁ��IKIb�ïEBN]IØEÁ��>¾:=^;LM@?@BIK@��49f��EBN+I¶C4IKL}E?V]<?IØ@X�+LA:=I¶9fdk�+^_9;:=9_EB^f¤ï`]I=�+�]Iv`�e ¤ÐEBN+I
 MIK<B�+Ib^F�ªn��.N]9;@�9f@kLD�¾Ib¢�Iv:ªEB9f�MI�§ �+<B9f>M<v©[C4>A<�L'�M>A9f`]9_�]T�>}�AIb<B�6�+EXEB9f�]TWY)�JN]9;:ONÐ^fIKLA`]@�E?>�TM> >a`
TMIK�]Ib<OLD^f9;@BLDEB9f>M�[Y LD�+`��JN]9;:ON¡C4V]<BEBN]IK<Bdp>A<BIS<BIv@XV+^�EO@�9f�¶L¡Ê�Ì+²}¹OÊb¯�dp>a`aIb^[`aIK�WIK�+`aIK�AEJ>A�]^_¤�>A�
LØ@BV]e+@BI=E2>MCJ MIb<?�]IK^¥C4V]�+:=EB9f>M�+@Kð�EBN]>	@XI�LA@B@B>a:=9;L}E?IK`��J9�E?N¾EB<OLD9f�]9f�]TØIb�aLMdp�]^_Iv@�Ò[Ó�EBNWL}E�^f9fI
Ib9_EBN+Ib<.>M��EBN]ISd�LD<?TM9f��>M<h>M��EBN]I�§ �J<B>A�]T+© @X9;`aIS>DC£9_EKn P E?L}E?I=��>DCF��EBN]Ib��LM<XEh<BIv@XV+^�EO@�NWL'�MI¦e�IbIK�
<?Ib��>M<BEBIK`�>M�­d�LD� ¤�EOLM@B  @.�JN+Ib<?I Pa� 8Ø@JNWL'�MISeWIKIb��LD�]�+^_9fIK`wn



UH>}�hIb�AIb<vY	EBN]I\@BV]�]��>M<BEJ�MIK:=EB>A<hdpIbEBN]>a`a>A^_>ATM¤�`a> Iv@.I=�aN]9fe]9�E¦@B9fTM�]9_�W:bLM�	EJ`]9f@?LM`a�}LM�AEOLDTAIK@Kð
ñ�ò <?IK`a9;:ªE?9_>A�+@\LM<BI¡�+>DE\Ìt¹B¸MóO²Aó=¼F°ô¼;Êª·�¼%´=n�«¬�Ð<?IbTA<BIv@B@B9f>M�
EBN]I P � 8õ>MVaE?�]VaE?@kL���>M9f�	E
IK@XEB9fd�L}EBIAYMLD�W`\9f�k:b^fLA@B@B9���:bL}E?9_>A�[YDL2§ N+LM<?`[©ve+9_�+LM<B¤\`]IK:=9;@B9_>A�[n£«Á`aIvLD^f^_¤AYD�hIh`aIv@X9f<?I�E?>
IK@XEB9fd�L}EBI¦EBN]IS:=>A�+`a9_EB9f>M�+LM^�`a9;@XEB<?9_e]V]EB9f>M�\ö1�4Ùb÷ Ò£�¥9f��>A<?`aIK<�EB>k:bLM�aEBV]<?I¦V+�+:=IK<XEOLD9f�AEÁ¤
9_�k>MV+<1�+<BIv`a9f:=EB9f>M�[n)«¬��<?IbTA<BIv@B@B9f>M��EBN+9f@Úd�L'¤�E?LM MI�EBN]IhC4>A<Bd�>MC£§ Ib<?<B>A<X��e+LD<O@K©_YKe]VaE¥9_E
9f@h�+LM<XE?9f:bV]^;LD<?^_¤¡:b<BV+:b9fLM^W9f�¶:=^;LM@?@X9_�W:bLDEB9f>M�¡�JN+Ib<?IS��>A@XEBIK<B9f>M<h�]<?>Me+LMe]9f^_9_EB9fIK@�>DCÚ:=^;LM@?@
dpIbd2e�Ib<O@BN]9_�­LD<?I¦�]Iv:=Iv@B@?LD<?¤2E?>kLA`]LD�]E�E?>��}LD<?¤ 9_�+T2:=^;LM@?@��+<B9f>M<O@�LM�+`�LA@X¤ dpdpI=E?<B9;:
dp9f@?:=^;LM@?@X9_�W:KL}EB9f>M�­:=>	@ÁEO@bn

ñ ß ^_EBN]>AV]TMN¶<?Ib^;L}E?9_�AIb^f¤¡@X�+LM<?@BIMY Pa� 8Ø@Jd�LM MI�^_9fe�Ib<OLD^wV+@BI�>DCÚ MIK<B�]IK^�C4V]�+:ªE?9_>A�+@KY]EBN+I
<BIv�	V]9f@B9_EBI�� V]d2e�Ib<J>MC1�JN]9;:ON­TM<?>}�H@h@XEBIKIb�]^f¤��J9_EBN­E?N]I\@X9føbI�>MC£EBN+I�EB<OLD9f�]9_�+Tp@BI=Evn

ñ «�E\9f@��+IK:=Iv@B@?LD<?¤­EB>¶IK@XEB9fd�L}E?IpEBN]IpIb<?<?>M<=ù'd�LD<?TM9f�¶EB<OLM`aIb��>M¢¾�+LD<OLDdpI=E?Ib<k§ôúk©��%LM�+`
9_��<BIKTM<?IK@?@X9f>M�[Y]EBN]Ik9_�W@XIK�+@X9_EB9f� 9�EÁ¤¶�+LM<?LMdpI=EBIK<�§¨ûK©WEB> > �ªnR�.N+9f@RTMIK�]Ib<OLD^f^_¤­Ib�	EOLD9f^f@RL
:=<?>A@?@Á���}LD^f9f`+L}EB9f>M���]<?>a:=Iv`aV]<?IMY'�JN]9;:ON29;@£�.LM@XEBIbC4V]^Ae�>DE?N2>MCW`]L}EOL¦LM�+`\:=>Adp�]VaE?LDEB9f>M�[n

ñ �.N]I� MIK<B�+Ib^�C4V]�+:=EB9f>M� è �Xì_éKì �hd�V+@ÁE¦@?L}E?9f@XC4¤�8�IK<?:bIb<v© @.:b>M�+`a9_EB9f>M�£n
«¬�
EBN]9;@S�+LD��Ib<vYw��Ik9f�AE?<B>a`aVW:=I�EBN]I­§ <BIK^_IK�'LM�+:=I��MIv:ªEB>A<�dpLA:ON]9f�]IM©��%G � 8��=Y[L��+<B>Ae+LDe]9f^f9f@XEB9;:
@B�+LD<O@XI� MIb<?�]IK^¦dp>a`aIb^�9;`aIb�	EB9;:bLM^R9f�üC4V+�+:ªE?9_>A�+LD^RC4>M<?dýEB>�EBN]I P � 8¾nJU¦Ib<?I��hI
LM`]>M�aE¶L
g L'¤MIv@X9;LD��LD�+�]<B>	LM:ONSEB>R^_IvLD<?�]9f�]T+Yv�JN]Ib<?I��hI�9f�	EB<?>a`aV+:=I�LH�]<?9_>A<£>}�AIb<wE?N]I��hIb9fTMN	E?@£TM>}�AIb<?�]IK`
e ¤kL2@XIbE�>DCwN ¤ �WIK<B�+LM<?LMdpI=EBIK<?@KYD>A�]I¦LM@?@B> :b9fLDEBIv`��J9_EBN�IKLM:ONp�hIb9fTMN	EKYA�JN]>A@BIHdp>A@XE��]<?>MeWLDe]^fI
�}LD^fV]IK@­LD<?IØ9_EBIK<?LDEB9f�MIb^f¤ïIK@XEB9fdpLDEBIv`�C4<B>AdýEBN]I�`]L}EOL]n P �+LD<O@X9_EÁ¤ï9f@­LM:ON]9fIb�AIK`�e�IK:KLDV+@BI�9f�
�]<OLM:=EB9;:=I¦�hIR�+�+`�EBN+LDEhE?N]IS�W>	@ÁE?Ib<?9_>A<h`a9;@XEB<?9_e]V]EB9f>M�+@h>DC)dpLM� ¤�>DC[E?N]I���IK9_TANAEO@�LM<BIS@XNWLD<?�]^_¤
��IKLD AIK`ïLD<?>MV]�W`ÐøbIK<B>WnïÜ+V]<BEBN]IK<Bdp>M<?IMY�V]�]^f9_ AI­EBN]IØ@BV]�]��>M<BE��MIK:=EB>A<p:b^fLA@B@B9_�+Ib<vY¥E?N]I��]>M�]�
øbIK<B>
��IK9_TAN	E?@�9_��EBN]I¶G � 8þLM<BIØ³t¸}·kLM@?@X>a:=9;L}E?IK`¾�J9_EBN�I=�]LDdp�]^fIK@k:=^f>A@BI¡E?>�E?N]I�`aIK:b9f@B9f>M�
e�>MV]�+`+LD<?¤MY�e]VaEp<OL}EBN+Ib<pLD�]��IKLM<\EB>�<?Ib�]<?IK@BIb�	E¡§ �]<?>DEB>MEÁ¤ �]9f:KLD^�©£Ib�aLMdp�]^_Iv@2>MC¦:=^;LM@?@XIv@bn�ÿ�I
EBIK<Bd E?N]IK@BI\I=�]LMdk�+^_Iv@�§ <BIK^_IK�'LM�+:=IA©+�AIK:ªE?>M<O@bYW9_�
`aI=C4IK<BIK�+:=I�E?>¡E?N]I2�]<?9f�+:=9f�]^fI2>DC¦²DËa·�¸Dàp²D·6¼%´
¹B¯b°_¯b±'²D³�´O¯�ÍA¯=·¬¯b¹ªà�¼F³t²}·�¼%¸}³�� ß G��S�.�JN+9f:ON­dp>DEB9f�}L}E?IK@.E?N]I��]<BIv@XIK�	EBIK`­LD�+�]<B>	LM:ON�á �WY��}ã�n
�.N]I�dk>	@ÁEÚ:=>Adk��Ib^f^f9_�]T¦C4IKLDEBV]<?I�>MCaEBN]IhG � 8 9f@£EBNWL}EKY}�JN+9_^fI�:KLD�+LMe]^_I�>DC]TMIK�]Ib<OLD^f9;@BLDEB9f>M���WIK<X�
C4>M<?d�LD�+:bIR:b>Mdp�+LD<OLDe+^_IJE?>kLM�¡IK�	V]9f�}LD^fIb�	E P � 8¾Y 9_E�EÁ¤ �]9;:bLM^_^f¤pVaEB9f^f9f@BIK@.`a<OLDd�L}E?9f:KLD^f^_¤kC4IK��IK<
 MIK<B�+Ib^tC4V]�+:=EB9f>M�+@Kn�Ü+V]<BEBN]IK<Bdp>M<?IMY E?N]I\G � 8 @XVa¢tIb<O@.C4<?>Md �]>M�]I�>MC)E?N]I\>DE?N]Ib<J^f9fdk9_E?LDEB9f>M�+@
>DC1EBN+I P � 8Â>MV]EB^f9_�]Iv`¶LDe�>}�MIMn
«¬�ØE?N]Ik�]I=� E�@XIv:ªEB9f>M�£Y��hI29f�	EB<?>a`aV+:=I�EBN+I g L'¤MIv@X9;LD�¶dp>a`aIb^�Yw9f�]9�E?9fLM^_^f¤¶C4>M<S<?IbTM<?IK@?@B9_>A�[YWLM�+`
`aIb�+�]I­EBN]I��+<B>a:=Iv`aV]<?I¡C4>A<�>MeaEOLD9f�]9_�+T
N ¤ �WIK<B�WLD<OLDdpI=E?Ib<k�'LM^_V+IK@KY�LD�W`ÐE?N	VW@p��IK9_TANAEO@bn�«¬�
P Iv:ªEB9f>M� j Ya��I�TM9f�MI�e]<?9fI=CÚI=�]LDdp�]^fIK@.>MC1LD�+�]^_9;:bLDEB9f>M�­>DC1EBN]I\G � 8Â9f��E?N]I�<?IbTM<?IK@?@B9_>A��:bLA@XIAY
e�I=C4>M<?I�`aIb�AIb^f>M�]9f�]T­EBN+IpEBN]IK>M<?¤�C4>M<�E?N]I�:=^;LM@?@B9��W:KL}E?9_>A�
:bLA@XIp9f� P IK:=EB9f>M���+n����]LMdk�+^_Iv@�>DC
G � 8 :=^;LM@?@X9_�W:bLDEB9f>M�­LD<?IRE?N]Ib�¶TA9_�AIb�­9_� P IK:=EB9f>M�
	aY]:b>M�+:b^_VW`a9_�+Tk�J9_EBNØLp`a9;@?:=V+@?@X9f>M�£n

� ��
���
�� � Å � 
���
 ���aÆ¥� ��
�� � 
 � � ÉÁÆ Å
QS9f�MIb��L�`]LDE?LA@XIbEH>DCÚ9_�]�+VaEX��E?LM<BTAI=EH�+LM9_<O@SÑKÒ Ó éBÙ Ó ÔvÕÓDÖ)× Y+�hI�C4>M^f^_>}� EBN]I�@ÁEOLD�+`]LM<?`�C4>M<?d2V+^fLD�
EB9f>M�¡LM�+`�LM@?@BV]dpI¥ö)�%Ùb÷ Ò£�¥9f@hQ�LDV+@?@X9;LD�����%Ùb÷ ä �4Ò£�=é����}�ªn��.N]IRdpIKLD��>MCtEBN]9;@�`a9;@XEB<?9_e]V]EB9f>M��C4>A<
LpTM9f�MIK�¶Ò�9;@Jdp>a`aIb^f^fIK`¶e ¤ ä �4Ò£�HLM@H`aIb�+�]Iv`¶9_�Ð�XZv�hC4>A<JEBN]I Pa� 8¾nt�.N]I�^f9_ AIb^f9_N]> >a`­>DCÚEBN+I
`]LDE?LM@BI=EH:KLD��EBN]IK�­e�I��J<?9�EBEBIb��LA@

ö1� � ÷ !�é"� � �¥å#� i$# � � �&% Õ('"� I=�a�*),+ Z
i � ��- �.+0/1!�� - �32 é � i �

�JN]IK<BI4��å �%ÙB×657585XÙ Õ �ªY�!¿å �
ç ë

57585
ç Õ

�RLM�+`9/ 9f@SE?N]I�:<;��=: ê Z'�2§ `aIv@X9fTM�£©wdpLDEB<?9��
�J9_EBN�/ Ó$> å è �4Ò Ó éXÒ > % × �.LD�+`?/ ÓA× å ZMn�8ØL}�a9fd2V]dk��^_9f MIK^_9fN]> >a`�Iv@ÁE?9_d�LDEB9f>M�¶>DC6! LM�+`���2C4<B>Ad � i �H�J9_^f^ÚTMIb�+Ib<OLD^f^_¤­^_IvLM`¶E?>�@BIb�AIb<?I\>}�MIK<X�]EBEB9f�]T+Y�@X>���I�Ib�+:b>a`aI�L��]<BIbC4Ib<?Ib�+:bI\C4>A<
@Bdk> >MEBN]IK<.C4V]�+:ªE?9_>A�+@Je ¤�`aIb�+�]9f�]T¡LD� ß G��#Q�LDV+@?@B9fLM���]<?9f>M<�á �WY@�'ã£>}�AIb<hEBN+I���IK9_TANAEO@bð

ö1� !�÷ A��¥å ÕBC Ö ë
���

ç C ÷ D]é"E % ×C �ªé � j �



�J9_EBN
A#Lp�AIK:=EB>M<J>MCF: ê Z�N ¤ �WIK<B�WLD<OLDdpI=E?Ib<O@bn¥�.N]9;@J9f�	EB<?> `]V+:ªE?9_>A��>DC�LD�¶9_�W`a9_� 9;`aV+LM^£N ¤	�
��Ib<?�+LD<OLDdpI=E?Ib<�C4>A<�IK�MIK<B¤
��IK9_TANAE�9f@2EBN]I� MIK¤
C4IvL}E?V]<BI�>DCJEBN+I�dp>a`aIb^�Y¥LD�+`Ð9f@�V]^_EB9fdpLDEBIK^_¤
<?IK@B�W>A�+@X9fe]^fIkC4>M<�9_E?@\@B�+LD<O@B9�EÁ¤��]<?>M��Ib<BEB9fIK@Kn¡�.N]I���>A@XEBIK<B9f>M<�>}�MIK<SEBN]I��hIb9fTMN	E?@�9;@SEBN+Ib�¾>Me]�
E?LM9_�+IK`�C4<B>Ad g L'¤MIv@b© <?V]^_IAð

ö1� !�÷ �Mé"A�é"� � ��å � i$# � %HG ÕJI ×�K '"� ÷ L­÷ % × '"� I=�a� ) + Z
i � !M+ON.��P@L % × � !M+�NJ� 2 é � � �

�J9_EBN L#å#�Q/ PSR / ê0T­�U% × é �=	A�NïåVL4/ P R �Mé �W�	�
�JN]IK<BI��hI\N+L'�AI�`]I=�+�]Iv`
T å `]9fLMTW�WE

ë
é�E × é758575Ké�E Õ �JLM�+` R åV� % �8X Õ n l >MEBI�E?N+L}EY����9f@

LD^;@B>�E?<BIvL}E?IK`­LM@JLkN ¤	��Ib<?�+LM<?LMdkIbEBIK<KY	�JN]9;:ON­d�L'¤¡e�I�IK@XEB9fd�L}E?IK`�C4<B>AdÀEBN+I\`]L}EOL]n
g ¤�9_�	E?IbTM<OL}E?9_�+T¡>MVaESEBN+I��hIb9fTMN	E?@KYt��I�>MeaEOLD9f�ØE?N]I�à�²}¹�ÎD¼F³t²}°�°ô¼_íA¯=°�¼_»]¸v¸KÍDY)>A<p¯b±K¼%ÍA¯=³t´O¯�á i ã�Y
C4>M<.E?N]I�N ¤ �WIK<B�+LM<?LMdpI=EBIK<?@Kð
ö1� �	÷ Aké�� � ��å�� iZ# �U% Õ('�� ÷ R % × ê[/\T?% × / P ÷]% × '"� Ib�a�*),+ Z

i � P � R % × ê�/1T
% × / P �&% × � 2 5
�Q^M�

Ü]>A<�9;`aIvLD^ g L'¤MIK@B9;LD��9_�]C4Ib<?Ib�+:bIMY¦�hI�@XN]>AV]^;`ü`aI=�W�]I
N ¤ ��Ib<?�]<B9f>M<O@¡>}�AIb<_AÂLM�+``���AYRLM�+`
9f�AE?IbTA<?LDEBIp>MVaE�E?N]I�N ¤ �WIK<B�+LM<?LMdpI=EBIK<?@¦EB> >Wn�UH>}�hIb�AIb<vY[@XV+:ON�d�LD<?TM9f�+LM^_9;@BLDEB9f>M��:KLD�]�+>DE\e�I
��Ib<BC4>M<?dkIv`�9f��:=^f>A@BIK` ��C4>M<?d N]Ib<?IMYw@B>¡��IkLM`a>A�aESL��]<OLDTMd�LDEB9;:��]<?> :bIK`aV+<BIAYWe+LA@XIv`�>M�ØEBN+LDE
>DC�8ØLA:bo�L'¤�á i ã�YWLD�+`�¸?Ìt·6¼Fàk¼;Êb¯�E?N]I�d�LD<?TM9f�+LD^t^f9_ AIb^f9_N]> >a`��Q^M���J9_EBN¶<?IK@B�WIv:ªEJE?>*A#LD�+`_���MY
�JN]9;:ONØ9;@HIK@?@BIb�	EB9;LD^f^_¤�EBN+I�·Qa?Ì]¯�b�b2à�²7cA¼FàkËaà½°ô¼_íM¯b°ô¼_»+¸K¸vÍ
dkIbEBN]>a`Ðá_Zªã�nR�.N]9;@R9f@¦IK�	V]9f�'LM^_IK�	E
EB>��+�W`a9_�+T�EBN]I�d�L}�a9fd2V]d >DC.ö)�WA�é���� ÷ �v�ªY.LM@?@BV]dp9_�]T¾L�V]�]9_C4>M<?dõ�6LD�+`�EBN V+@p9fdp�]<?>M��Ib<ª�
N ¤ �WIK<B�]<?9f>M<vn[ÿ
I.E?N]Ib�kd�LD AIh�+<BIv`a9f:=EB9f>M�+@KY}e+LA@XIv`2>A�­�W�	�ªYMV+@X9f�]TSEBN+IK@BIhd�LD� 9fdp9f@B9f�]TR�}LM^_V]Iv@bn
d /We f�3��v"WgÐ"=hK"65)7��K&1*Ø&jiw3�*lk'31(�k'(@gÐ*l�K*lkZh
� LD^fV]Iv@2>MCmA½LD�+`0���­�JN]9;:ONÐd�L}�a9fdp9f@BI��n^D�2:bLD�+�]>DEpeWI­>Me]E?LD9f�]Iv`¾9_�ï:=^f>A@BIK`�C4>A<Bd¶Y¥LM�+`
�hI�:=>A�+@X9;`aIK<�EÁ��>ÐLM^�E?Ib<?�+L}E?9_�AI¶C4>M<?d2V]^;LDI¶C4>A<¡9_EBIb<OL}E?9_�AI�<BIb��Iv@ÁE?9_d�LDEB9f>M��>DCoA�n Ü)9f<O@ÁEvYhe ¤
:=>A�+@B9f`aIK<B9f�]T�EBN]I��hIb9fTMN	EO@JLM@S§ N]9f`+`aIb�[©+�'LM<B9;LDe+^_Iv@bYaLD�?��8¿LM�]�]<?>ALM:ON�TM9f�MIv@bð

E�p7qnrC å Zs
ç �Cutwv Gyx{z |"} ~6} �Z� K å

Z� C�C ê0� �C 5 �%â	�
P Iv:=>M�W`wY]`a9f<BIv:ªE¦`a9_¢�IK<BIK�	EB9;L}EB9f>M�­>DCJ�Q^M�hLD�+`­<?IKLD<?<OLD�]TA9_�]T2TM9f�MIK@KðE�p7qnrC å�� C� �C é �W�	�
�JN]IK<BI��hISNWL'�MI�`aI=�+�+IK`�EBN]I\�	V+LM�AE?9�E?9_Iv@ � C å Z�+�E C � C�C Y]�JN]9;:ON­:KLD�­eWI�9f�AE?Ib<?�]<?I=EBIv`�LA@.L
dpIKLA@XV]<?I�>DC�N]>}� § ��IK^_^_��`]I=EBIK<Bdp9f�]IK`[©+IKLA:ON¶�+LD<OLDdpI=E?Ib<

ç C 9;@He ¤�EBN]I�`]L}EOL�á i ã�nHQSIb�+Ib<OLD^f^_¤AY
EBN+9f@J^;L}EBEBIK<JV]��`+L}EBI��.LM@.>Ae+@BIb<?�MIK`¡EB>pI=�aN]9fe]9_EJC%LM@XEBIK<H:=>M� �AIb<?TMIb�W:=IMn
Ü]>A<.EBN]I��+>M9;@XI��}LD<?9fLM�+:=IAY eW>MEBN¶dpI=EBN+> `+@J^_IvLM`�EB>kE?N]I\@BLMdpIS<?I=��IK@XEB9fd�L}E?IMð

�=� � � p7qnr å - �.+9/\N - �w� �=:�+ æ C � C �&5 �XZ8D	�
«¬���+<?LA:ªEB9;:=IAY�`aV]<?9_�]T
<BIb��Iv@ÁE?9_d�LDEB9f>M�[YÚ�hI¡�+�+`ÐEBN+LDEkd�LM�	¤�>MCJEBN]I�E C LD�+�]<B>	LM:ON¾9f�a�+�]9_EÁ¤MY
LD�W`�C4<B>Ad �W�	�=Y�ö)�

ç C ÷ �Mé"A2é"���K��eWIv:=>MdpIv@¡9f�a�+�]9_EBIK^_¤Ï��IKLM MIK`ÏLDE�øKIb<?>�� 9fdp�]^f¤	9f�]T�EBN+LDE
EBN+Ik:b>M<?<BIv@X��>M�+`]9_�]T� MIK<B�]IK^£C4V+�+:ªE?9_>A�+@�:bLD�
eWI�§ �]<BV+�]IK`w©fn\ÿÏN]9f^fIk@B�+LM:bI2N]IK<BIk�]<?IK:b^_V+`]IK@SL
`aIbE?LD9f^fIK`pI=�a�]^;LD�WL}EB9f>M�£YDEBN+9f@�>a:b:=V+<?@�e�IK:KLDV+@BIJE?N]Ib<?IH9;@�LM�¶§��S:K:bLDd¶©D��Ib�WLD^_EÁ¤2E?>2e�IH�+LD9;`pC4>A<
@BdpLM^_^fIb<2�'LM^_V+IK@�>MC.E C Y�`aV+I�EB>¶E?N]Ib9f<�LM�]�WIvLD<OLD�+:bIp9_��E?N]I�`aIbEBIb<?dp9_�WLD�	E29f�
E?N]I�d�LM<BTA9_�+LM^
^f9_ AIb^f9_N]> >a`Ï�Q^M�ªnØÜ+>M<�@B>MdpI�E C Y¥LØ^_Iv@B@BIb<\��Ib�WLD^_EÁ¤�:KLD�¾e�I��+LM9f`�e ¤�I=�a�]^;LD9f�]9_�+T�EBN]I­`]L}EOL
�J9_EBN¶9_�W:=<?IKLM@BIK`��]>A9f@BI����DY]9f�¶�JN]9f:ON¶:bLA@XISE?N]>A@BI�E C���� n



� ��� �(��� ��
 �¾Æ�� ��
H��
�� � Å � 
���
 ���aÆ¥� ��
�� � 
 � �	ÉXÆ Å
� /We ��i[5j�K&1*l�K"6$�*AÒ[(@g¾31,6*¡ m�v&)*O¢£hK"65)$@¤6¥n¦15)$u�K"W§�5
�.N]IkC4V]�+:=EB9f>M�¾@B9_�+:A� ¨t�Så½÷ ¨1÷ % × @X9f�2÷ ¨Ú÷�9f@�:b>Mdpdp>M�]^f¤ØV+@BIK`�EB>¶9f^_^fV+@XEB<OL}E?Ik@BV]�]��>M<BE��MIK:=EB>A<
<?IbTM<?IK@?@B9_>A�¶á â}ã�Y �JN]Ib<?I¦9f���+^fLA:=I¦>MC[EBN+IS:b^fLA@B@B9���:bL}E?9_>A��d�LD<?TM9f�[YME?N]I�ûª©¬¼F³]Êb¯=³+Êª¼F·6¼F±}¯�¹B¯�ÎM¼%¸}³¶9f@
9f�AE?<B>a`aVW:=IK`[YDL�§ EBV]e�IM©'>DC¡«SûÚLM<B>AV]�+`�E?N]I¥C4V]�W:ªEB9f>M���J9�E?N]9f���JN]9;:ON\IK<B<?>M<O@[LD<?I��+>DE)��Ib�WLD^f9f@BIK`wn
«¬�ÐE?N]9;@�:bLM@BIMYÚE?N]I�@XV+�]�W>A<XEp�MIv:ªE?>M<O@\^f9_I­>M��EBN]I¶IK`]TMI�>MCÁY�>A<�>AVaE?@B9f`]IMY�E?N]9f@p<?IbTA9_>A�[n¾Ü]>A<
I=�]LMdk�+^_IAYMV+@B9_�+T�^_9f�]IKLM<¥@X�+^_9f�]IH AIb<?�]Ib^;@�LD�+`k�J9_EBN¡û.å`D@5 D+ZMY}E?N]IHLD�]�+<B>'�a9fdpLDEB9f>M�k>DCw@X9f�+:A� ¨��
e+LA@XIv`�>M�üZªDuD¶V]�]9_C4>M<?dp^_¤	�¬@X�WLM:=Iv`��]>M9;@BI=��C4<BIKI¡@BLMdk�+^_Iv@\9f� á¬+�ZªD]éKZ8D}ã�VaEB9f^_9;@BIK@ j �Ø@BV]�]��>M<BE
�MIv:ªE?>M<O@Sá â}ã�n
g ¤Ø:=>Adk�WLD<?9f@B>M�[Yt�hIkLM�]�]<?>'�a9_d�L}E?I\E?N]I�@BLMdkI�C4V]�+:=EB9f>M���J9_EBN�L�<?Ib^fIb�}LD�W:=Ik�MIK:=EB>A<Rdp>a`aIb^
VaE?9_^f9f@B9f�]T�EBN+I�@?LDdpI¡ MIK<B�+Ib^�n­«¬��E?N]9;@2:bLA@XI¡EBN]I¡�+>M9;@XI¡�}LM<B9;LD�+:bI�9f@\�]�aIK`ÐLDE\D�5 D]Zª��LD�+`9A
LD^f>M�+I�<?I=��IK@XEB9fd�L}EBIv`wnp�.N]I¡LD�]�+<B>'�a9fdpLDEB9f�]T¡C4V+�+:ªE?9_>A��9;@��]^f>DEBEBIK`�9f��Ü19fTMV]<?I¶Z��4^fI=CFEO�=Y)LM�+`
<?IK�	V]9f<BIv@J>M�]^f¤?��<?Ib^fIb�}LD�+:bI\�MIv:ªE?>M<O@bnH�.N]I2^fLM<BTAIK@XE¦Ib<?<B>A<H9;@�D]n DuDAâl^aY+:=>Adk�WLD<?IK`­EB>�D]n D]Z\9f�
EBN+I P � :bLM@BIMn�Ü19fTMV]<?IpZp�%<B9fTMN	Eª��9f^f^_V+@XEB<OL}E?IK@�EBN+I\:bLM@BIS�JN]Ib<?I\Q�LDV+@?@X9;LD���]>M9;@BIS>MC1@XE?LM�+`]LD<O`
`aIK�	9;L}E?9_>A�?D�5 i 9f@RLM`]`aIv`­EB>pE?N]I\EOLD<?TMI=EO@bnh�.N]I2LM�]�]<?>'� 9fd�L}E?9_>A��V+@BIK@���<BIK^_IK�}LD�+:bI��MIK:=EB>A<?@KY
LD�W`¡E?N]I��]>M9;@BIS9;@HLMVaEB>AdpLDEB9;:bLM^_^f¤�IK@XEB9fd�L}EBIv`wY]V+@B9f�]T��ÁZ8D	�ªY+LA@.�¶å�D�5fZKâ­�]n

−10 −5 0 5 10

−0.2

0

0.2

0.4

0.6

0.8

1

−10 −5 0 5 10
−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

1.2

Ü19_TAV]<?I�ZAð?®°¯U±�¯U²8³8´lµ"¯*²w¯Uµ"¶�·7¸1³8¹­¹­¸�·&ºu»¬¼o³½¶�»�·ª´
¶�·_¾¿»�´lµZÀÂÁ�Ã�Ä4´l·8»¬¾¿¯�ÅWÆy¸�¯U¯ÈÇl³½¶�³OÀÂ±�¯"Æ�¶�Ã�É(³8´SÇ
Ê�»]¶�Ë³ªÇ­Ç­¯&Ç4Ì�³8Í­¾¿¾¿»y³7´*´l·8»�¾¿¯.·8ÆjÎ*Ï9ÐuÑ Ò\À£¸�»�ÓªËZ¶�Ã�Ô�ÕFËl¯�¯"¾n¶�»¬¼o³½¶�¯&Ç1Æ�Íl´­µ"¶�»�·ª´l¾�³½¸�¯{Çu¸�³UÊ�´*³7¾(¾¿·ª±�»¬Ç4±�»�´l¯U¾Ê�»]¶�Ë�¸�¯U±�¯U²ª³7´lµU¯,²w¯Uµ"¶�·7¸�¾6¾¿Ë­·½Ê�´1µU»]¸�µU±�¯&Ç�Éu³8´SÇ�»�´�¶�Ël¯,³ªÇ­Ç­¯&Ç$Å=´­·ª»�¾¿¯°µ&³8¾¿¯mÀ£¸�»¬Ó8ËZ¶�Ã�¶�Ël¯�¶¿¸�Íl¯�Æ£Í­´lµ"¶�»�·8´»�¾�¾¿Ël·&Ê�´�Çl³7¾¿Ël¯&Ç�Ô
� / d �H§¡gÐ*_Ö�* 5)$'&6gÐ(3kw×�h
�.N]I�E?LDe+^_I
eWIK^_>}� 9f^_^fV+@XEB<OL}E?IK@�<BIKTM<?IK@?@X9f>M����Ib<BC4>M<?dpLM�+:=I�>M� @B>MdpIØ��>M�]V+^fLM<�e�Ib�+:ON+dpLM<B 
`]LDE?LM@BI=EO@1� Ü]<?9_Iv`ad�LD�[© @�EBN]<?IbI�@B¤ �AE?N]I=E?9f:�C4V]�W:ªEB9f>M�W@Ø�4<?IK@BV]^_E?@�L'�MIK<?LMTMIv`�>}�MIb<­Z8D­D�<OLD�]�
`a>Adk^f¤¾TMIK�]Ib<OL}E?IK`�E?<?LM9_�+9_�]T�@BI=E?@k>MCR@X9føbI i �lDØ�J9_EBNïL�ZªDuDuDD��Ib�]LDdp�]^fI�EBIv@ÁE�@XIbEO�kLD�W`¾EBN+I
§ g >	@ÁE?>M�ØN+>MV+@B9_�+T+©t`]L}EOLM@BI=Ek�6L'�MIK<?LMTMIK`­>}�AIb<\ZªDuD¡<OLD�W`a>Mdp9;@XIv`��Aâ]Z}ù i 	�EB<OLD9f��ùvE?IK@XES@B�]^_9_E?@O�ªn
�.N]IR�]<BIv`a9;:ªEB9f>M��IK<B<?>M<�>MeaEOLD9f�]IK`¡LM�+`pE?N]I¦� V]d�eWIK<�>DC[ AIb<?�]Ib^+C4V]�+:=EB9f>M�+@�<BIv�	V]9_<?IK`kC4>A<�e�>DE?N
@BV]�]��>M<BE.�AIK:=EB>M<J<?IbTA<BIv@B@B9f>M��� P � G¦�HLD�+`�<BIK^_IK�}LD�+:bIS�AIK:=EB>M<.<?IbTA<BIv@B@B9_>A���%G � G¦�HLD<?IRTA9_�AIb�[n

Ø­ÙuÙwÚÛÙuÜ Ý�Ø­ÙuÞ�Ølß£Üà­(3�v(�hK*l� ��á_â â.á�â ��á�â â.á�â
Ü+<B9fIK`]dpLM��ã¡Z i n � i i n âuD ZMZª�]n � 	u�]n �
Ü+<B9fIK`]dpLM��ã i �+Z7�lD j 	$Dl	 ZMZªD]n j �+n �
Ü+<B9fIK`]dpLM��ã j D+n D i D i D+n D+Z8�$� Z8D­�]n]	 ZAZMn]	
g >	@ÁE?>M�¶UH>MVW@X9f�]T â+n Du� ^ n �­� Z7� i n â j �]n D



ä ��
���
�� � Å � 
���
 ���aÆ¥�æå � ��� �	É�çS�t�1�]ÉÁÆ Å
ÿ�I��]>}�îI=� E?Ib�+`�E?N]I¡<?Ib^fIb�}LD�W:=I¡�AIK:ªE?>M<2LM�]�]<?>ALA:ON
E?>�EBN+I�:bLA@XI�>DCH:=^;LM@?@X9_�W:KL}EB9f>M����96n IMn
�JN]IK<BIh9�E�9;@�`aIK@B9f<BIv`�EB>��]<?IK`]9f:=E1E?N]I.�W>	@ÁE?Ib<?9_>A<)�+<B>Ae+LDe]9f^f9�EÁ¤�>MCW:=^;LM@?@1dkIKd2e�Ib<O@XN+9_�kTM9f�MIK�\EBN+I
9f�]�]VaE�Ò�n�ÿ
IpTAIb�]IK<?LM^_9;@XI\EBN]Ik^_9f�]IvLD<Sdk>a`aIK^Úe	¤�LM�]�]^f¤	9f�]T�EBN]Ik^_>ATM9;@ÁE?9f:�@X9fTMdp>A9f`ØC4V]�+:ªE?9_>A���� ä ��å�Z � �ÁZ�êéè %jê ��EB> ä �4Ò£�.LM�+`��J<?9_EB9f�]TkEBN]I�^f9_ AIb^f9_N+>	>a`¶LM@

ë��W�	÷ !���å ÕB
ÓDÖ1×

�1Ñ ä �%Ò Ó �OÔªì íRá_Z.+O�1Ñ ä �4Ò Ó �ªÔbã × %¡ì í 5 �XZMZ'�

UH>}�hIb�AIb<vY¥�hIØ:bLD�+�]>DE�9f�AE?IbTA<?LDEBI¶>MVaEpE?N]I���IK9_TAN	E?@kEB>¾>AeaE?LM9_��EBN+I�dpLM<BTA9_�WLD^.^_9f MIK^_9fN]> >a`
LD�WLD^f¤AE?9f:KLD^f^_¤AY]LD�+`­@B>kV]EB9f^_9;@XI\LM��9_EBIK<?LDEB9f�MI��]<?>a:=IK`]V]<BISe+LA@XIv`�>A��E?N+L}EH>MC18ØLA:bo�L'¤Øá j ã�ð

ZMnJÜ]>A<�E?N]I\:=V+<B<?Ib�	EKY	�]�aIv`wYa�}LD^fV]IK@.>MC�A��hI¦�+�W`�E?N]I�dp>A@XE.�+<B>Ae+LDe]^fIS��IK9_TANAEO@J!*î�ï
�FE?N]IR^f>a:bLDEB9f>M�¡>MC[EBN]IS��>A@XEBIb<?9f>M<hdk>a`aI'�ªn��.N]9;@h9f@hIK�	V]9f�}LD^fIb�	E�E?>kLk@XE?LD�W`]LD<O`p>M�aE?9��
dp9f@?L}E?9_>A�k>MC[L�<BIKTMV]^;LD<?9f@BIK`2^_>ATM9;@ÁE?9f:.dp>a`aIK^6Y LD�+`k�hIJV+@BIJEBN]I¦I½ð¡:=9fIb�	E¥9_EBIb<OL}E?9_�AIb^f¤	�
<BIK��IK9_TAN	EBIK`�^_IvLM@XEX�¬@B�	V+LM<BIv@�LM^_TA>M<?9�E?N]d á 	vã[E?>p�+�+`�EBN]I�d�LD� 9fd2V+d­n

i n.ÿ
I\:b>Mdp�]VaE?I�EBN]I\U¦IK@?@X9;LD�¶L}E.! î�ï ðñ*ñÐ^f>MT[ö1� �Aé�!�÷ AS�$òò xFójô åõ+\�Q/ P R / êéT��=é �XZ i �
�JN]Ib<?I R ÓDÓ å`�1Ñ ä �4Ò Ó �ªÔ�áôZ.+��1Ñ ä �%Ò Ó �OÔKã�Y]LM�+`¡E?N]9;@.9f@.�]IKTALDEBIK`­LD�W`�9f� �MIb<BEBIv`�E?>
TM9f�MI2EBN]I�:=>}�}LM<B9;LD�+:bI4L C4>M<�L¶Q�LDV+@?@X9;LD�
LD�]�]<?>'�a9_d�LDEB9f>M��E?>�E?N]I���>A@XEBIK<B9f>M<S>}�MIK<
��IK9_TAN	E?@KYMLD�+`�C4<?>Md#EBN+LDE¥EBN]IJN ¤ ��Ib<?�+LD<OLDdpI=E?Ib<O@FA LD<?I.V]�t`]L}E?IK`pV+@B9_�+Tp�=�A�=n l >DE?I
EBN+LDEJEBN]IK<BI�9;@J�]>­§ �]>M9;@XIA©a�}LD<?9fLM�+:=IY����N]IK<BIAn

�.N]9;@p�]<?> :bIK`aV+<BI�9f@p<?Ib��IKLDEBIK`�V]�	EB9f^H@X>AdpI­@BV]9_E?LDe+^_I¶:=>A�	�AIb<?TMIK�+:=I�:b<B9_EBIK<B9;L�LD<?I�@?L}EB9;@X�+IK`wn
l >MEBIpE?N+L}E29f��EBN]I g L'¤AIK@B9fLM�ØEB<?IKLDEBdpIb�	E\>MChd�V]^�E?9_^;L'¤MIK<��]IbV+<?LM^¥�]I=EÁ�h>M<? a@bY[EBN]I�Q�LMV+@B@B9;LD�
LD�+�]<B>'�a9fd�L}EB9f>M��9;@�:b>M�+@B9f`]Ib<?IK`ÏL¾�hIKLM 	�+IK@?@�>DC�EBN+I�dpI=E?N]>a`Ï9�C�E?N]I���>A@XEBIK<B9f>M<�dp> `]IØ9f@
V]�]<?Ib�+<BIv@XIK�AEOL}E?9_�AI�>MC�EBN+I�>}�MIb<OLD^f^1�]<B>Ae+LDe+9_^f9�EÁ¤�d�LA@B@KnkU¦>}��IK�MIK<KYtC4>A<�EBN]I¡G � 8¾Yw�hIp�]>DE?I
EBNWL}E+ö1� �Mé�!�÷ A��t9;@[^f>MTM��:b>M�+:KL'�MI.�49�n IAnbE?N]I�U¦IK@?@X9;LD��9;@[�]IKTALDEB9f�MI=�¬`aIb�+�]9_EBI�Ib�AIb<?¤ �JN]Ib<?Iv�=Yb�JN]9;:ON
TM9f�MIv@hV+@H:=>A�+@B9f`aIK<?LMe]^f¤�dk>A<BI�:b>M�a�W`]Ib�+:bIS9f�­EBN]I2Q�LMV+@?@X9;LD�¶LD�]�+<B>'�a9fdpLDEB9f>M�[n

ö ��� �(��� ��
 �¾Æ�� ����÷ å � ��� �	É�çS�t�1�]ÉÁÆ Å
ø /We ��i[5j�K&1*l�K"6$�*AÒ[(@g¾31,6*¡ �ù­(�¦6hªhK"6(]5�gÐ"4Ò��ª¦Hk}*?ú1(3�K(
ÿ�Ip�+<?@XE�VaEB9f^f9f@BI¡LD<BEB9_�W:=9;LD^f^f¤ØTMIK�]Ib<OL}E?IK`�`]L}EOL�9f��EÁ��>¶`a9fdpIb�+@B9_>A�+@�9f��>M<O`aIb<SEB>¶9f^_^fV+@XEB<OL}E?I
TM<OLD�+N]9f:KLD^f^_¤\EBN]IH@BIb^fIK:=EB9f>M�p>DCw<?Ib^fIb�}LD�+:bI.�MIK:=EB>A<?@Kn c ^;LM@?@JZ\�%`]Ib�]>MEBIK`ke ¤�§Q;J©¨�1�hLA@�@BLMdp�]^_Iv`
C4<?>MdÀL2@B9_�+TM^fISQ�LDVW@B@B9fLM�[Y LD�+`�>}�AIb<?^fLM�+@ÚE?>�L2@Bd�LD^f^�`]IbTM<?IbIR:=^;LM@?@ i �Á§ ñ © �=Ya@BLMdk�+^_Iv`�C4<?>MdîL
dp9�� E?V]<BI�>MC£EÁ�h>¡Q�LDV+@?@X9;LD�W@bn
ß <BIK^_IK�}LD�+:bIS�AIK:=EB>M<J:b^fLA@B@B9��WIb<h�hLA@h:b>Mdp�+LM<BIv`�EB>p9_E?@H@BV]�]��>M<BEJ�MIv:ªEB>A<J:=>MV+�AE?Ib<?�+LD<BEKY	V+@B9_�+T
EBN+I.@?LDdpIHQ�LDVW@B@B9fLM�\ MIK<B�+Ib^�n ß �}LD^fV]Ih>DCtúüC4>M<1E?N]I P � 8 �.LM@1@XIK^_Iv:ªEBIv`2VW@X9f�]To	'��C4>M^;`2:b<B>	@B@X�
�}LD^f9f`+L}EB9f>M�¾>A�¾EBN+I¡EB<OLD9f�]9f�]T
@BI=Evn��.N]I�<BIv@XV]^_E?@2C4>M<kL�EÁ¤ �]9;:bLM^�`]LDE?LM@BI=E�>DC i D­D�I=�]LMdk�+^_Iv@
LD<?I¶TM9f�MIK��9f�ÏÜ)9fTMV+<BI i nü�.N+I¶EBIK@XE¡Ib<?<?>M<O@2C4>A<pEBN]IØG � 8 �W�+n j	i­û �pLD�W` P � 8��W�+n �	â û �
LD<?I¶:=>Mdp�+LM<?LMe]^fIMY�e+VaE�EBN]I¶<?Ibd�LD<? }LDe]^fI�C4IKL}E?V]<?I­>MC�:b>M�	EB<OLM@XEp9f@kE?N]IØ:=>Adk�+^_Ib� 9_EÁ¤¾>DCSEBN+I
:=^;LM@?@B9��+IK<?@KnÐ�.N]I¶@XV+�]�W>A<XE��AIK:ªE?>M<kd�LM:ON]9f�]I­VaEB9f^_9;@BIK@4�u�� MIK<B�]IK^�C4V+�+:ªE?9_>A�+@�:=>Adk�WLD<?IK`�E?>
ÞÁV+@XE j C4>M<.EBN+I�<BIK^_IK�'LM�+:=I��AIK:ªE?>M<.dpI=E?N]>a`wn
«�Ep9f@pLD^;@B>��]>ME?LDe+^_I�EBN+LDE�E?N]I�<?Ib^fIb�}LM�+:=I��MIK:=EB>A<?@�LD<?I�@B>MdpI�`a9;@XE?LD�W:=I�C4<B>Ad¿E?N]I�`aIK:b9f@B9f>M�
e�>MV]�+`+LD<?¤��%9_�
Òt��@B�+LA:=Iv�=n�QS9f�MIK�ØC4V]<BEBN+Ib<�LD�+LM^_¤a@B9f@KY+E?N]9;@R>Ae+@BIb<?�'LDEB9f>M�Ø:KLD�Øe�Ik@BIbIK��EB>­e�I
:=>A�+@B9f@XEBIK�AEh�J9�E?N�EBN+IRN ¤ �WIK<B�WLD<OLDdpI=E?Ib<¥V]�t`]LDEBI¦Iv�	V+L}E?9_>A�+@bn ß dk>A<BIR�AVWLD^f9�EOL}EB9f�MI¦I=�a�]^;LD�+LD�
EB9f>M�
9f@RE?N+L}ESEBN]Ik>MV]EB�]VaE�>DChL¡e+LA@X9;@HC4V+�+:ªE?9_>A�
^f¤ 9_�]T�>M�
>M<¦�+IKLD<REBN+Ip`]IK:=9;@B9_>A�ØeW>AV]�+`]LM<B¤
9;@�L¾��> >M<�9f�+`a9;:bLDEB>A<�>DC\:b^fLA@B@�dpIKd2e�Ib<O@XN]9f�[Y¦LM�+`Ï@BV+:ONÏe+LM@B9;@�C4V]�+:=EB9f>M�+@­LD<?I��+LDEBV]<OLD^f^_¤
§ �WIK�+LD^f9f@BIK`[©]V]�+`aIK<.EBN]I g L'¤AIK@B9fLM�¡C4<OLDdpIb�h>M<? tn



SVM: error=9.48%  vectors=44 RVM: error=9.32%  vectors=3

Ü19_TAV]<?I i ð�®°¯U¾¿Í­±�¶�¾�·7ÆJ¶¿¸�³7»¬´­»�´lÓ�Æ�Íl´­µ"¶�»�·ª´S³7±�±�ü�»¬Ç­¯U´Z¶�»�µ&³7±Jý$þ.ÿ ÀÂ±�¯"Æy¶�ÃY³8´SÇ
®¡þ�ÿ À£¸�»�ÓªËZ¶�ÃmµU±¬³8¾nÅ¾¿» � ¯"¸�¾.·8´�³o¶Qüu¹l»�µ&³7±�¾nü­´Z¶�Ë­¯"¶�»�µYÇl³½¶�³8¾¿¯"¶&Ô ÕFËl¯YÇ­¯UµU»�¾¿»�·ª´��3·ªÍl´lÇl³½¸¿ü�»�¾.¾¿Ël·&Ê�´�Ç­³8¾¿Ël¯UÇ@É¡³8´SÇ�¸�¯U±�¯"Å²8³8´lµ"¯��7¾¿Í­¹l¹3·8¸¿¶¡²w¯Uµ"¶�·7¸�¾j³½¸�¯6¾¿Ël·&Ê�´{µU»]¸�µU±�¯&Ç.¶�·�¯U¼�¹lËl³8¾¿»�¾¿¯H¶�Ë­¯6Ç$¸�³8¼o³½¶�»¬µ�¸�¯&ÇuÍlµ"¶�»�·8´�»�´{µU·8¼�¹l±�¯"ºu»]¶Qü·8Æ¡¶�Ël¯.®¡þ�ÿ�¼�·$Ç­¯U±ÂÔ
ø / d â�* (],.*AÒ[(@g¾31,6*Sh
«¬��EBN+I�E?LMe]^_I�e�Ib^f>}����I¥TA9_�AIÚIb<?<B>A<[LD�+`�:=>Adp�]^_Ib�a9�EÁ¤R<BIv@XV]^_E?@wC4>M<wE?N]IJ§ ò 9fdpL.«¬�W`a9fLM�\`a9;LDe�I=EBIv@b©
LD�W`ØE?N]I¶§ m2n P n ò n P nwN+LM�+`a�J<?9�EBEBIb�¾`a9fTM9_EK©[`+L}E?LA@XIbE?@Knk�.N+I�C4>A<BdpIK<�E?LM@B �N+LA@�eWIKIb��<BIv:=IK�AE?^_¤
V+@BIK`�E?>Ø9_^f^fV+@ÁE?<?LDEBI g L'¤AIK@B9fLM��:b^fLA@B@B9_�W:bLDEB9f>M���J9�E?N�EBN]I�<BIK^fLDEBIv`��J²DË ÊOÊO¼%²D³	�.¹B¸K´O¯=ÊOÊ
�6Q ò �EBIv:ON]�]9;�	V]I�á �Dã�Y]LM�+`��hI�VaEB9f^f9f@BIK`�EBN]>	@XI�LMVaEBN]>A<?@K©a@X�+^_9_EJ>DC£E?N]I\`]LDE?L�9_�	EB> i DuD2EB<OLD9f�]9_�+TkLM�+`
jMj	i E?IK@XE�Ib�]LDdp�]^fIK@�LD�+`
�	V]>DE?I�E?N]Ib9f<�<BIv@XV+^�E�C4>M<SE?N]I¡Q ò :KLM@BIMn2�.N]Ip^;L}EBEBIb<�`]LDE?LA@XIbES9;@�L
��>M�]V]^;LD<S@XV+�]�W>A<XER�MIK:=EB>A<HeWIK�+:ON]d�LD<? tY�:b>Mdp�]<?9f@B9f�]T�^ i �]Z�EB<OLD9f�]9f�]T�I=�]LMdk�+^_Iv@¦LD^f>M�+T¡�J9�E?N
L i D­Dl^v��I=�]LMdk�+^_I¦EBIK@XE¦@BI=EKYWLD�+`�EBN]I Pa� 8Â<BIv@XV+^�EH9;@J�	V]>DE?IK`�C4<B>Ad¿á]^Kã�n

Ø­Ù­ÙªÚÛÙuÜ Ý�Ø­ÙuÞ�Ølß£Üà�(��K(�hv*l� ��á­! ù�
 â.á�! ��á�! ù�
 â{á�!
ò 9fd�L�«¬�W`a9fLM�+@ �l^ �Aâ �­	 ZªDu� i D­D �
m\n P n ò n P n �+n � û � 	]n_Z û i 	Z�­D � j Z8�

«¬�ØE?Ib<?d�@¦>MC¥�]<BIv`a9;:ªEB9f>M�
LM:b:bV]<OLM:=¤AY+E?N]IpG � 8 9f@Rd�LD<?TM9f�+LD^f^f¤­@BV]��Ib<?9_>A<¦>M�ØEBN]I ò 9fd�L�@BI=EKY
e]VaE\>AVaEB��Ib<BC4>M<?dpIK`�e	¤ØEBN]I P � 8 >A��E?N]I¡`a9fTM9_E\`]L}EOL]npUH>}�hIb�MIK<KYw:b>M�+@B9f@XEBIK�	E��J9_EBN�>MEBN]IK<
I=�]LMdk�+^_Iv@p9_�ïEBN+9f@��WLD��Ib<vY�E?N]IØG � 8 :b^fLA@B@B9_�+Ib<O@kVaEB9f^_9;@BIØd�LD� ¤¾C4Ib�hIb<� AIb<?�]Ib^.C4V+�+:ªE?9_>A�+@bn
8�>	@ÁE¶@ÁE?<B9f  9_�]TA^_¤AY.EBN]I�G � 8 LM:ON+9_IK�MIK@�@ÁEOL}EBIb��>MCF�6E?N]I=�¬LD<BE���Ib<BC4>M<?d�LD�+:bIØ>M�ÏE?N]I
`]9fLMeWIbEBIK@
`]LDE?LM@BI=E��J9_EBN�>M�+^_¤[�� AIb<?�]Ib^;@Knï«�E�@BN]>AV]^f`ïe�I��]>DE?IK`�EBNWL}EØ¹B¯OÍ}Ë+´O¯OÍ�Êb¯b·�dpI=E?N]>a`]@�Ib� 9;@XE
C4>M<�@BV]e+@BIK�	V]Ib�	E?^_¤¶�]<?V]�]9f�]T�@BV]�]��>M<BE��MIK:=EB>A<¦dp>a`aIb^;@REB>�<?IK`]V+:=I2EBN]Ik<BIv�	V]9_<?IK`Ø�	V+d2e�Ib<S>DC
 MIK<B�+Ib^;@)LDE)E?N]I.I=�a�WIK�+@BI�>MCW@X>AdpI�9f�+:=<?IKLA@XI�9_��Ib<?<B>A<��?¯
�¨Î��¥@BIbI�á ^vã	C4>A<�@X>AdkIhI=�]LMdk�+^_Ih<BIv@XV+^�EO@
>M��EBN+I\m\n P n ò n P n+`+L}E?L	�ªn

� � ÉX� �wÈ¦� � ÉÁÆ Å
���]LMdk�+^_Iv@¡9f�üEBN+9f@­�+LM�WIK<�N+L'�AI�I=¢tIK:=EB9f�MIK^_¤Ï`aIKdk>A�+@XEB<OL}EBIv`�EBNWL}E�E?N]I�<BIK^_IK�'LM�+:=I��MIK:=EB>A<
d�LM:ON]9f�]I\:KLD�ØL}EBE?LM9_��L¡:b>Mdp�+LD<OLDe+^_I��%LM�+`­C4>M<¦<BIKTM<?IK@?@X9f>M�[YaLM�]�+LD<?Ib�	E?^_¤­@XV]��Ib<?9f>M<ª�h^_IK�MIb^£>DC
TMIK�]Ib<OLD^f9;@BLDEB9f>M��LM:b:bV]<OLM:=¤SLM@[EBN]I���IK^_^_��Iv@ÁEOLDe]^f9;@XN]Iv`�@XV]�+�W>A<XE£�AIK:=EB>M<1LD�]�+<B>	LM:ON[YK�JN]9_^fI�LDE£EBN+I
@?LDdpI�EB9fdpI\VaE?9_^f9f@B9f�]T�`a<OLDd�L}E?9f:KLD^f^_¤�C4Ib�hIb<R MIb<?�]IK^wC4V]�+:=EB9f>M�+@.� 9fdp�]^_¤ 9f�]T�L¡:b>M�+@B9;`aIb<OLDe]^fI



@?L'�	9f�]T�9f�¡dpIbdp>M<?¤pLD�+`�:b>Mdp�]VaEOL}EB9f>M��9_��L\�]<?LA:ªE?9f:KLD^+9fdp�]^fIbdpIb�	E?LDEB9f>M�[nÚ«¬dp��>M<BE?LD�	E?^_¤AYM�hI
LD^;@B>�e�Ib�]Ib�]E\C4<?>Md E?N]I�LDe+@BIb�W:=Ip>DC.LD� ¤�LM`+`a9�E?9_>A�+LD^�� V]9;@?LD�+:bI��+LM<?LMdpI=EBIK<?@RE?>¶@BI=EvY)LM�+LD<BE
C4<?>MdÀE?N]I��]IbIv`�EB>�:ON]> >A@BISEBN]I�EÁ¤ ��I�>DC) AIb<?�]Ib^[LM�+`­LD� ¤�LM@?@B> :b9fLDEBIv`¡�+LM<?LMdkIbEBIK<?@Kn
«¬��C%LM:=EKYJC4>A<�EBN+I
:bLA@XI�>MC� MIb<?�]IK^¦�+LM<?LMdkIbEBIK<?@KY��hIØN+L'�AI�>MeaEOLD9f�]IK`�9fdp�]<?>}�MIK`��%eW>MEBNü9f�
EBIK<Bd�@�>DC\LM:K:=V]<OLM:b¤�LD�W`Ï@X�+LM<?@B9_EÁ¤a�k<?IK@BV]^_E?@¡C4>M<�LM^_^¦EBN]I
eWIK�+:ON]d�LD<? a@�TM9f�MIK�Ï9_� P IK:ªE?9_>A�
j n i �JN]IK��>A�aEB9fdp9f@B9_�+TØEBN+I�d�LD<?TM9f�+LD^�^_9f MIK^_9fN]> >a`¾�J9_EBNÐ<?IK@B�WIv:ªE�EB>�d�V]^_EB9f�]^_I­9f�]�]VaE�@B:KLD^fI
�+LM<?LMdkIbEBIK<?@�9f��Q�LDVW@B@B9fLM�� MIb<?�]IK^f@¡���
�f±���á �DãF�=nØÜ]V]<BEBN]IK<Bdp>A<BIAY£�hI¡d�L'¤�LM^f@B>�I=�a�]^f>M9_E\EBN+I
g L'¤MIv@X9;LD�¶C4>A<Bd�LD^f9;@Xd½E?>�TAV]9f`]I2E?N]Ik:ON+>M9;:=Ik>DC� AIb<?�]Ib^19�EO@XIK^�C�á i ã�Y£LM�+`Ø9_E�@XN]>AV]^;`Øe�Ik�+>DEBIv`
EBNWL}E�E?N]IH�]<?IK@BIb�	E?IK`pdpI=E?N]>a`a>M^f>MTA¤29;@�LD�+�]^_9;:bLMe]^fIJEB>2LM<Be+9�E?<?LM<B¤�e+LM@B9f@�C4V]�+:ªE?9_>A�+@KY	@B>\�hI¦LD<?I
�]>MEH^_9fdp9�E?IK`wYaC4>A<JI=�]LDdp�]^fIMY E?>pEBN]I�VW@XI�>DCh§¨8�Ib<O:=IK<K©  MIK<B�+Ib^;@JLM@.9f��E?N]I P � 8¾n
ß C4V+<XE?N]Ib<kLM`a�}LD�	EOLDTMI�>DC.EBN]I­G � 8�:=^;LM@?@X9_�+IK<\9f@�9_E?@k@ÁEOLD�+`]LM<?`
C4>A<Bd�V]^fLDEB9f>M�ÐLA@2L��]<?>Me]�
LDe+9_^f9f@XEB9;:
TMIb�+Ib<OLD^f9f@BIK`�^f9_�+IKLD<­dp>a`aIb^�n �.N]9;@�9fdp�]^f9_Iv@�E?N+L}E�9_E¶:KLD�üe�I�I=� EBIK�+`aIv`ÏEB>�EBN+I
d2V+^�E?9_�]^fI=�¬:=^;LM@?@\:KLM@BI�9_�ÐL�@XEB<OLD9fTMN	EXC4>A<B�.LD<O`�LM�+`��]<?9_�W:=9f�]^_Iv`�d�LD�]�]IK<KY1�J9_EBN]>AVaE\EBN+I¡�]IbIv`
EB>ØEB<OLD9f��LM�+`�N]IKV]<B9;@XEB9;:bLD^f^f¤
:=>Ad2e]9f�]I�d�V]^�E?9_�+^_I�`]9f:ON]>MEB>Adk>AV+@\:b^fLA@B@B9��WIb<O@�LM@�9;@2@XE?LM�+`]LD<O`
�]<OLM:=EB9;:=IhC4>M<ÚE?N]I P � 8ÐnMÜ]V]<BEBN+Ib<?dk>A<BIAY}EBN+IJIK@XEB9fdpLDEB9f>M�k>DCt�W>	@ÁE?Ib<?9_>A<Ú�]<B>Ae+LDe+9_^f9�E?9_Iv@1>DCw:=^;LM@?@
dpIbd�eWIK<?@BN]9f�¡9f@�L\d�L}ÞÁ>A<¥e�Ib�]Ib�]EKYaLM@¥EBN]Iv@XIS:=>A�	�AIb¤kL\�]<?9_�W:=9f�]^_Iv`�dpIKLA@XV]<?IJ>DC[V+�+:=IK<XEOLD9f�AEÁ¤
>DC��]<?IK`]9f:=EB9f>M�[YJLD�W`ïLM<BI�Iv@B@BIb�	E?9fLM^H9�C��hI��J9f@BN�EB>ÐLM^_^f>}�½LM`]LM�aE?LDEB9f>M��C4>M<��}LM<B¤ 9f�]T¾:=^;LM@?@
�]<?9_>A<?@KYaLD^f>M�]Tp�J9_EBN¶9f�+:=>A<B��>M<OL}E?9_>A�¡>DC�LM@B¤ dkdpIbEB<?9f:Sdp9f@?:=^;LM@?@B9��W:KL}E?9_>A��:=>	@ÁEO@bn
UH>}�hIb�AIb<vY'9�E¥d�V+@ÁE�e�I.�]>DE?IK`2EBN+LDE1E?N]I.�]<?9_�+:b9_�WLD^]`a9;@BLA`a�}LD�	E?LMTMI�>DCW<?Ib^fIb�}LM�+:=Ih�MIv:ªEB>A<ÚdkIbEBNa�
>a`]@h9f@h9f��E?N]I�:=>Mdp�]^fI=�a9_EÁ¤�>DC[E?N]ISEB<OLD9f�]9f�]T2�]NWLM@BIMYaLM@h9_Eh9;@h�]IK:bIK@?@BLM<B¤kEB>k<?Ib��IKL}E?IK`a^f¤¡:=>Adk�
�]VaE?I�LD�+`�9_� �MIK<XEhEBN+I�U¦IK@?@X9;LD��d�L}EB<?9_�tY <?IK�	V]9f<B9f�]T��p�W:
�'�h@ÁE?>M<OLDTMISLD�+`��p�W:��'�h:=>Adk�+VaE?LD�
EB9f>M�£nÚÜ+>M<h^fLM<BTAI¦`]LDE?LM@BI=EO@bYAEBN+9f@�d�LD MIv@�E?<?LM9_�]9f�]Tk:=>M�W@X9;`aIb<OLDe+^_¤k@X^f>}��IK<¥E?N+LD��C4>A<�E?N]I Pa� 8¾n
c V]<?<BIK�	EB^f¤MYDdpIbdp>A<B¤\:b>M�+@XEB<OLD9f�	E?@1^_9fdp9�E¥VW@ÚEB>SEB<OLD9f�]9f�]T�>M�k�]>�dp>M<?I�E?N+LD��	aY DuD­D¦Ib�]LDdp�]^fIK@KY
e]VaES��I�N+L'�MI�`aIb�AIb^f>M��IK`�LD�+�]<B>'�a9fd�L}EB9f>M�¶dpI=E?N]>a`]@¦C4>M<SN+LD�+`]^_9f�]T¡^;LD<?TMIK<¦`]L}EOLM@BI=EO@H�JN]9;:ON
�hIb<?I¦Ibdp�]^f>}¤MIv`p>M��EBN]ISm\n P n ò n P n N+LM�+`a�J<?9�EBEBIb�­`a9fTM9_E.`]LDE?LMe+LM@BIMn1ÿ
IS�]>MEBIHE?N+L}E.�JN]9f^_IREBN+I
:bLA@XI.C4>A< g L'¤MIK@B9;LD�kdkIbEBN]>a`]@¥9f@�TMIb�+Ib<OLD^f^_¤\@XEB<?>M�]TAIK@XE¥�JN]Ib��`]LDE?L�9;@¥@?:bLD<O:=IAY}EBN+I¦@X�WLD<O@XIK�]IK@?@
>DCJE?N]I�<?IK@BV]^_EB9f�]T�:b^fLA@B@B9��WIb<29f�+`aVW:=IK`Ðe	¤
EBN+I g L'¤MIv@X9;LD�
C4<OLDdpIb�h>M<? ��]<?IK@BIb�	E?IK`�N]IK<BI�9f@�L
:=>Adp�WIK^_^f9_�+Tkdp>MEB9f�'LDEB9f>M�­EB>�LM�]�]^f¤�<?Ib^fIb�}LD�+:bIR�AIK:=EB>M<.E?IK:ON]�+9f�	V]Iv@hEB>p^fLM<BTAIb<J`]LDE?LM@BI=EO@bn
T�$ª×[56§S!�,%*Sú)7�*SgÐ* 5j�8h
�.N]I2LMVaEBN+>M<¦�J9;@BN]IK@HEB>�E?N+LD�]  c N]<?9;@ g 9f@BN]>A�[Y��A>MN]� ò ^fLDEXERLM�+` g Ib<?�]N+LM<?` P :ON��>A^_ A>M�aCÚC4>A<
N]IK^_�aC4V+^£`a9;@B:bV+@B@B9f>M�+@KY]LD�+`�� ò LMTALM9_��C4>M<JN]9;@ P Iv�AV+Ib�	EB9;LD^£8Ø9_�]9fd�LD^��R�aE?9_dp9;@BLDEB9f>M��:=>a`aIAn

��
 � 
 � 
£Å � 
 �
�����! Ô�"mÔ$#6¯"¸�Óª¯�¸&Ô&%�')(
'+*-,.'+*0/.(2143�56/�*-,.*07
89';:�567
<>=?(
8@3BAC(
=�5D,.*0(E8�(
8@(
1 =
,.*-,�Ômýu¹u¸�»�´lÓª¯�¸&É�F,¯"ÊHG�·8¸.I3É¾¿¯"µU·ª´lÇ\¯&Çu»�¶�»�·8´ÛÉ �KJ2L2M Ô
� Ò �&N Ô  ÔPO,ÔSÿ*³8µ>Iª³UüZÔ�#F³UüZ¯U¾¿»¬³7´*»�´$¶�¯�¸�¹3·ª±¬³7¶�»�·ª´@ÔRQS5DTU<6(21�V�7
WYX�TZ')(E'+*07
8lÉ�[lÀ0\ªÃ�Ä [ ��MK] [2[_^$É �`J
J ÒZÔ
� \ �&N Ô  Ô�O,Ô¡ÿ*³8µ>Iª³UüZÔ�ÕFËl¯m¯U²$»¬Ç­¯U´­µU¯mÆy¸�³8¼�¯"Ê6·8¸.IÈ³8¹­¹l±�»�¯&Ç�¶�·4µU±¬³8¾¿¾¿» � µ&³7¶�»�·ª´_´l¯"¶=ÊF·8¸.I$¾UÔaQS5DTU<6(21

V�7EWYXbTU')(
'+*07E8lÉb[­À M Ã�Ä ^ªÒ7Ð ] ^
\2c$É �`J
J Ò$Ô
� [ �&N Ô  Ô4O,ÔHÿ*³7µDI8³UüZÔ9#F³UüZ¯U¾¿»¬³8´�´l·8´­ÅW±�»¬´­¯&³7¸ ¼�·$Ç­¯U±�±�»�´lÓ�Æ£·7¸Y¶�Ël¯o¹u¸�¯&Ç­»�µ"¶�»�·ª´
µU·8¼�¹3¯"¶�»]¶�»�·ª´ÛÔ9dQ´

e %ZfCg eChji <6(E8�,D(_/�'+*07
8k,�ÉS²w·8± Ô � ÐªÐuÉ­¹S³7Óª¯U¾ � Ð M \ ]b� Ð2cªÒ$ÔPlJýZmJ®nlYo(ÉUlF¶�±¬³8´Z¶�³uÉ­ÌJ¯"·8¸�Óª»¬³$É �`J
J [uÔ
� M�� d�Ô�ÕJÔPF�³E�l´­¯"üZÔporq�µU»�¯U´Z¶,¶¿¸�³8»�´l»�´lÓ1·8Æ�®n#ts�´­¯"¶QÊ6·8¸.I$¾JÆ£·7¸.µU±¬³8¾¿¾¿» � µ&³7¶�»�·ª´@ÔSdQ´9ut<67`/>5.5.3E*-8Uv
,w7yx

z V e QCQS{_{7É­¹l³8Ó8¯U¾�Ò � Ð ] Ò �`M É$|@·ª´SÇu·ª´@É �KJ2J
J Ô@d}o4o(Ô
� c � ®{Ôlÿ�Ô�F,¯&³8±ÂÔtAn(
=_5D,.*0(
8�~�56(
<>8�*-8�vnxK7
<YQS5DTU<6(21@Q�5D'+�47
<6�E,�Ô(ý$¹­¸�»�´lÓ8¯"¸&ÉkFJ¯"Ê�G�·8¸.I3É �`J2J cuÔ
� ^ � #°Ôuýuµ�Ë��·8±�Iª·ª¹­Æ=É­ý�Ô­ÿ4»�I8³uÉkO,Ô  ÔkO,ÔZ#6Íu¸�Óª¯U¾UÉk�jÔ��.´­»�¸�¾¿µ�ËÛÉU�YÔ ÅW®{Ôuÿ��Íl±�±�¯"¸&ÉSÌmÔZ®��³7¶�¾¿µ�ËÛÉu³8´lÇ!l�Ô  Ôý$¼�·ª±¬³uÔ�dQ´l¹­Í­¶(¾¿¹l³8µU¯.²ª¯"¸�¾¿Íl¾FÆ�¯&³7¶�Íu¸�¯�¾¿¹S³7µU¯.»�´�Iw¯"¸�´­¯U±]Å)�S³8¾¿¯UÇ\¼�¯"¶�Ë­·$Ç­¾UÔ z h�h4h�i <6(
8k,D(_/�'+*07
8k,

7E8�Q�5DTU<6(
1PQS5D'+��7E<.�E,�É � Ð­À M Ã�Ä � ÐªÐªÐ ]b� Ð � ^ZÉ �KJ2J
J Ô
� LE� þ�ÔZFmÔ­þ6³7¹l´l»�I3Ôt%k')(
'+*-,.'+*0/.(21P~�56(
<>8�*;8Uv i :k5.7E<D=7Ô4��»¬±�¯"üZÉkFJ¯�Ê	G6·7¸.I�É �KJ2J2L Ô
� JE� O,Ô4�YÔ�d�Ô��9»�±�±�»y³7¼�¾4³7´SÇ N Ô4#F³7¸.�3¯"¸&Ô�#6³&üw¯U¾¿»¬³8´�µU±¬³7¾¿¾¿» � µ&³7¶�»�·8´0Ê�»]¶�Ë0Ì�³7Íl¾¿¾¿»¬³8´O¹­¸�·ZµU¯U¾¿¾¿¯"¾UÔ

z h�h�h�i <6(E8�,���uR(
'+'�5D<>8 e 8b(21 =E,>*;,S(
8@3a�9(_/>:�*-8P5 z 8�'�5�1-1 *�v�5D8b/>5�É3Ò7Ð­À � Ò8Ã�Ä � \
[wÒ ]�� \ M�� É �`J
J2L Ô


