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Vind från tåghastighet (56,0 m/s)

   Sidovind
(32,3 m/s)

Resultant (64,7 m/s)

30 o

 m-KU$;:+v{��#h~_Y5GF^;:9<fLCE=�fg5V=�CAr�fL[VU�5Vf�F�r�-K=:>�IJ@$f�F^fL[E=:>"@�kEBJF�-g>�r�-<=:>�57=
gM'ED F ×KbGÞ Æ à:×K]nÙ_b�bUc.Ú,+
 #��+�C\fKf��P[¤�Z+PCEIð/�;:+Zr�@�+#�n[aB�;:+�fg+Z`:kE/�/:@�57��¢�k7-K5V=�fg57=�r�CE+.-<57+^CV>�5v+Z;:=�fDfL[VU�5VftF�fgr��E+^F�=�-<f<f�C\=�z
r��E=:>�5GFH�D@�FPf<��+P@�k75�FMF�-K=:U)��+.@�U�+^CEIJIe5Vf~*,=DF�-gU$B�f��D�üy��\j25Vf<ftC���+P@�U�+^CEI CE=�r��E=:>�5GF�Ie5~>"�Z��+.z
>�579:�Er�5V=¼fg-K9<9�CAfKf�FP/DCA�nC���r�+.-gU:C�O�-K9K>�57+��n[�fZ� 5Vd��EF^fK+P��IJ=�-<=:U�F^BDC~F^fK-gU$B:5Vf8}��.��+�CAfKf��.[�fK`�>�9K-KU:CE+.5
@�kVB�On�\fKfK+.5YO�-<9g>�57+��E=�-� �T,Õ�*�X2u��gM'HG Å²Æ Þ�cZØÑÙDà_cZÚÇ+�ØÑÙ_- à:Ù_b Æ ×�Ú,b [ ÞiØÑÙ�ÞA×K-aÙnÚ
 #��+�C\fKfa@)�:fK-KIe57+^C�fL[VU�5VfYCE=�r��E=:>�5�F"+.5GFP�D@�=DF^`�fKIJ5Vfg@�>�57= Ó F�5�y��ýÅn�g{\Ô¼>:�E+�57=�+.5�FP�D@�=DF^`�ftC
f 3M�\=�CE+�F6@�IÁF^;:+.+P@�U:C\fKI�@�>�579<9Z�Sj"57=�=�CqI�@�>�579<9�r�CE+m9g�EI���9<-gU�-�>�5VfKfLC���+P@i3�5V/�f:57��fg57+�F�@�I >�57=
-K=�fg5��E+�CE9K90fg�.��+,>:C\fg@�+Z/:+^�Er�CE=:>�5��$lD;:+.+P@�U:C\fKI�@�>�579<9K57=eFP/DCA�nCV>�5GF�;�fg-<�Z+^[E=J>:C\ftC��Z+^[\=�>�52=�-K@
@�9K-</DC¦�ZCE9K9<57=��4j"5GF�-KU�=Gr�CE+.-gCAO�9K57+Z=�C��nCE+^CEIe5Vfg+Z-tF�57+PCV>�5GFA}�FS[(C\f<fY>�57=�9g�E=:U�F^ftC¦=:@�F�57=!U:CirDF
r��E+P>�5Vf"{~}�>�5V=�/�@�+ZftC~FPfg5�zi{J@�kEB�>�5V=%Ie-<f<fg57+�FPftC�x�}4@�kVBÌ�n[J+.5�FP��5V/�fg-Ãr�5¦FS�\f<f��.��+¼/�;:+Zr�C7z
fK;:+Z/:@�5V�8¢�kV-K57=�fK57=��4j"5VfKfLC(Ui36@�+P>�5GF257��fg57+�F�@�I Ie5VfL@�>�5V=��E+"U�57=�57+.5V9K9Y@�kVB F^/DC\9K9a�8;:=:U�57+PC
@)O�57+P@�57=:>�5�CAr�F^fg@�+.9K5E/�@�kVB�5V=�B:5Vf.�$*,=�F^;:+Z+P@�U:C\fgIJ@�>�579K9�fL@�U�Fq�Z+^CEI �Z��+�r�C\+P>�57+^C å¼æ @�kVB
å¤ç �$j�[�F^;:+Z+P@�U:C\fgIJ@�>�579K9<57=�ftCEU�-<f�Fq�Z+^C\I�3^;nF^fg57+PCV>�5GF�I�@�>�579<9K57=JU�57=:@�I�C\=Gr��\=:>�=�-K=:U�Cir
F^ftC\fK-tF^fK-tF^/DC�IJ5Vfg@�>�57+ Ó F^5ey��ýÅn�g{\Ô�>:�E+qr�-tFMF6C"/:@�57��¢�k7-K5V=�fg57+q-4�D@�90`:=:@�IJ5Vf4fL@�U�FaOD@�+Zf�FS[�C\fKf
I�@�>�579<9K57="O�5�F^/:+.5\r��:;:=�/�fg5V+.=�CqOn�\f<fg+.5Õ¥^{A�!¦��
j��E+Z57�8fK57+�IJ-<=�-KIJ5V+^CV>�5GF�9<`:�8f</:+^CE��f�F^/:@�5V�8¢�kV-K57=�fK57+.=�C�@�kVB +.@�9K9KIJ@�IJ57=�ftF^/:@�57��¢�k7-<57=�fg5V+.=�C)�
 #��+�C\fKf,/�;:=�=�Ce>�-<IJ57=DF^-g@�=�57+^C�ft[EU�5Vf�@)�:fK-KI�CE9<f�FS[¦FP/DCA�nCV>�5GF�57=	«#CE+.5EfL@:z8@)�:fK-KI�CE9��Z+P@�=�fZ�
j257=�Ie5VfL@�>�F6@�I C\=Gr��\=:>�5GF,�.��+�>�5VfKfLCYr�CE+4X�l�� ] zt�8�Ç¥^{A�!¦�¥^{Ax!¦�¥^{��!¦��

y�y



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

I J¬ó�¸LK¦öA������Ï�º�ô ÐJ�\¸1MAK(¸m¸��\Ï��

j25Vf<ftCY/DCi��-<fg5V9��E+#;����D>�579LC\fD-DfKr�[¤>�579gCE+.}~�.��+^F^ftCY>�579K57=2O�5EBDCE=:>�9LCE+ ñ x�ÆMz��ZCE9<9K5Vf8}�57�8fK57+.�.��9 3MCE=�z
>�5">�5V9DO�5VBDCE=:>�9gCE+,Å$x Æ z��ZCE9<9K5Vfm@�kEBe/DCA��-0fg9<5VfmCirDF�9<;�fLC~F,Ie5~>�5V=v3S�EIJ�Z��+.579LF�5¼IJ5V9K9LC\=e>�5¼fKr�[
�.CE9<9K57=��
j257=e-K=��ZCE9K9gCE=:>�5�r�-K=:>�57=eU:CAr�;����:B�@$r�fg-<9K9�5Vf<f4+.@�9K9KIJ@�IJ57=�fmF6@�I fg5V=:>�57+^CV>�52C\fKfmr��\9<ftC¼ft[Vz
U�5VfaCir�+^�E9tF^57=��nj"5VfKfLCe+P@�9K9<I�@�Ie57=�f�;����:/:@�IÀ�Z+^[\=	fgr�[J>�579ÃO�-g>�+^CEUn}nfg+8`:kV/!F6@�IÄr�57+Z/DCE>�5
r�-K=�/�579<+^�\f<f�IJ@$f�fL[VU$/:+P@)����57=Ì@�kEB�F^/\3�;:r�/:+^C\�8fg5V+�F6@�IÄr�57+8/DCV>�5�9L�\=:U�F�IJ57>�ft[VU�5VftF�`�fL@�+Z�
T#`:��fK/:+^C\�8fg5V=DF�F^fL@�+.9<5V/�O�57+P@�>�>�5��n[�fK+Z`:kV/nF^/:-<9K9<=�CV>�57=¦IJ5V9K9LC\=���r�5V+.z�@�kVB�;:=:>�57+�F�-K>:CE=��n[
ft[VU�5VfY@�kEB�>�5�F^/\3�;:r�/:+PCE�8fK57+�F6@�I ;�����FPfL@�>��n[¦fL[VU�5VftF�F^-g>�@�+.�#lD/\3^;:r�/:+^CE�8fK57+.=�C�;�fgUi3S@�+P>�5
>�@�kV/�57=:>:C~F^f�k~C í 1 Cire>�5Ef�fL@$fLC\ftCE9gC¤+P@�9K9<I�@�Ie57=�fg5Vf�+.5�FP��5V/�fg-Ãr�5Y9<`:��fK/:+^C\�8fg5V=�}G@�kVBe>:�E+.�.��+
r�CE9K>�5GF�C\f<f��Z@$/�;nF�57+^Ca+.5GF^;:90ftC\fK57="/:+.-<=:U�fK+Z`:kV/nF^/:-<9K9K=�CE>�57+.=�C��n[Yft[EU$/:+P@)����57=��
*���fg57+�F�-<Ie;:9<57+.-K=:U:C\+.=�C�-� �T�Õ�*,X"u�/�@�=DF^ftC\fK57+^CV>�5�F�C\fKf�>�5V="B���U�F^fLCaF^fg+P��Ie=�-K=:U�F^BDC7F^fg-KU$B:5�z
fg57=�/:+.-<=:U"ft[EU�5Vfn;����DU�-<kV/�fg-<9K9 ñ ��I�©.FA�V #��+�C\f<fn/�;:=�=�C¤C\=�ftC�C\f<f#F^fK+P��IJ=�-<=:U�57="r�CE+�-<=�/:@�I¦z
��+.5GFMF�-ÃO�579�I�[~F^fK52BDC~F^fK-gU$B:5VfK57=¦9K-KU�U:C�;:=:>�57+�QRC\kVB�x�} Ån��£a-K>(y�x Æ W �E+q9 3�;�>�5VftFqBDC~F^fK-gU$B:5Vf
Å��DÅD} �2I�©.F�@�kVB2>�5Vf:I¦C\d�-KI¦C\9LC�QRCEkEB�ftCE9<5Vf Ó Â ; Ô�/:+.-K=:U¼fL[VU�5Vf�/DCE=�O�57+^�\/:=�C7F457=�9K-KU$f Ó yä��ÔShÂ ;�ì tt æ �ON�P Ó yä��Ô
>:�E+ t Ân;:-g>$BDC7F^fg-KU$B:5Vfg57=2@�kVB t æ �9N�P �E+�9 3�;�>�5VftF�BDC~FPfg-gU$B:5Ef.�
*�=(Ân;:-K>$BDC~F^fg-KU$B:5Vfm�n[sí í I�©ZFvU:CAr Â ;RQ ¨2eMé�}DCE9K90f�FS[�/�;:=:>�5�-K=�/:@�I���+.5GFMF^-0O�579�F^fK+P��I¦z
=�-K=:U�CE=�ftC7FA}Vr�-<9</�5Ef)O�5Vf<`�>�>�5¤CAfKf:>�57=DF^-<fg5Ef�FMF^/:-<9K9<=�CV>�57+.=�CH/:+.-K=:U¤fL[VU�5Vf:r�CE+#F�I�[ Ó ;:=:>�57+��21�Ô
@�kVB�>�57=DF�-0fg5VftF�r�CE+Z-LC\fK-g@�=�57+�/�;:=:>�5v�.��+�F^;:IeI¦C~FH-�O�57+^�\/:=�-<=:U:CE+.=�C)�

DM')& Z Þ�cZÜZÜZÝKbGÞ>j�ÙDÚ,-YÙ�Þ>jK+
*���fg57+�F^fK+P��IJ=�-<=:U�FMF�-<Ie;:9K5V+.-K=:U:CE+�-� �T�Õ�*,X"u�5V+ZB���9K9LF��.��9 3SCE=:>�5�r��E+P>�57=��n[�+P@�9K9<I�@�IJ5V=�ftz
@�kVB�9<`:��fK/:+^CE��f�F^/�@�57��¢�k7-K57=�fK57+.�

y:Å



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

u�CiO�579K9,{Gh å¼æ @�kVB å¤ç �Z+P[E= W  �jðFSC\Ief:�nCE+^CEIe5Vfg+.-LF�57+.-<=:U��
 #C\9K9 ê á ¡ 5 £ � ¢ � ê � � ä � á � å¼æ å¤ç
{ � {~} ñ y zA{ zi{ x�}üx����:x�|�Å4{� z�x�}ýy ñ �)��|������
y � {~} ñ y x zi{ x�}üx�x!�:|!�)�:y�� z�x�} Å�y:|!�ä�����_�
Å | {~} ñ y { zi{ z�x�}üx!���:y�xH{Ax:y z�x�} Å��D|$� ñ x�|$�� � yn}C��� zA{ x x�}üxH{A� ñ ��x�Å�| z�x�}ýy ñ y�x�Å$x!��x� � yn}C��� x x x�}üx�x�Å$�H{A� ñ x z�x�} Å�y:|$x!���!��{
| | yn}C��� { x z�x�}üx!��{ ñ y ñ {E| z�x�} Å��2�$yä�2��� ñ
� � ÅD}C�/� zA{ { x�}üx:y�y ñ {A�H{� z�x�}ýy ñ Å$x�|$x�Å4{� � ÅD}C�/� x { z�x�}üx�x����DÅ4{��:x z�x�} Å�y:Å ñ ��x�Å4{
ñ | ÅD}C�/� { { z�x�}üx!��{�:Å$x_�)� z�x�} Å��:��x!��y���|

u�CAO�579<92{�r�-tF6CE+�C\f<f�r�C\+.-LCAO�5V9K= ê �n[\r�57+Z/DCV>�5e9<`:��fK/:+^CE��fg57=	@�kVB%+P@�9K9<I�@�IJ5V=�fg5Vf,-�I�`:kV/�5Vf
F^fL��+.+Z5�;�f�F^fK+^�EkV/:=�-<=:U��E=�r�CE+.-gCAO�579<= á �\«4[YU�+8;:=:>�CAr">�5VfKfLCq>�-tF^/�;�fK57+^C~F#+Z5GF^;:9<fLC\fg5Ef$fg-<9K9�FPfL��+.+.5
>�579�;�fg-K�8+^[E=�r�C\+.-LCAO�5V9K= ê �\�#¢�U$;:+a{�"@�kVB({E|�=�5~>:C\=2r�-tF6C~F4fg+Z`:kV/�/�@�57��¢�k7-K57=�fK57=2F6@�IÈ��;:=�/Dz
fg-g@�=eCir¦CirDF^ft[\=:>�5Vf�+Z;:=�f�fL[VU�5VftF,/:+P@)���e57=�9K-KU$fm>�57=�F�r�CE+8ftCv9<-K=A365V=�-m¢�U$;:+Z57=��~j2-gCVU�+^CEIeIJ5Vf
F^ftCE+8ftCE+�-��:;:=�/�fg5V=��n[�ft[VU�5Ef�FH��r�+.5�OD@�+Zfg+Z5�B���+.=2@�kEB�U:[E+#IJ57>$;:+�F4+.-</�fK=�-K=:U��i£�CE+¡3�5ar�57+ZfK-</DCE9
9K-K=A3�5¤-n>�-LCVU�+^C\IJIJ5Ef�Cir:U�+^�E=DF6CE+45V=eF�-g>:CvCAr�fL[VU$/:+P@)����57=��

Vindriktning

 m-gU$;:+�{��h�u�+Z`:kV/�/�@�57��¢�k7-K57=�fK57= å�� F6@�I ��;:=�/�fg-g@�=JCir¦CirDF^ft[E=:>�5Ef4-mIe5Vfg57+�+Z;:=�f�fL[VU$/:+P@)�nz
��57=��.��+ ê�ë @�kVB á ì ° e�í�§�I��

yä�



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

Vindriktning

 m-gU$;:+�{E|�h�u�+Z`:kV/�/�@�57��¢�k7-K57=�fK57= å�� F6@�I ��;:=�/�fg-g@�=JCir¦CirDF^ft[E=:>�5Ef4-mIe5Vfg57+�+Z;:=�f�fL[VU$/:+P@)�nz
��57=��.��+ êHï @�kVB á ì ° e�í�§�I��
*,f<f�IJ57+qCAr�+Z;:=:>:CAfHft[VU Ó 57=�9K-KU$f�¢�U$;:+�{��@)r�CE=:Ô�U:Cir�57=(=�[VU�@$fHB���U�+.5�90`:�8fK/:+PCE�8f�IJ57=(5VfKf
9L�VU�+.5"+P@�9K9<I�@�Ie57=�f.��j25EfHI¦C\d�-KI¦C\9LC¼fg+Z`:kV/�5Vf#�n[">�5Vf�+8;:=:>:C~F^fg5�ft[VU�5Ef�Fa�8+^CEI¦F�-g>:CG}$=���}�r�C\+
;:=:U�57�P�E+�FSCEIJI�C�F6@�Iî�.��+�>�5VfnIJ5GFPfn/DCE=�fK-gU:CYfL[VU�5VfZ}�=�|n�7j2@�kV/�r�C\+4fg+8`:kV/�fL@)����57=�O�+.5~>:CE+.5
-H�.C\9K9K5Ef êHï @�kVB�>�5Vf�B���U:C�fg+Z`:kE/�5VfHr$57+Z/DCE+qFS[E9K57>�5GFq�n[�57=�F^fL��+Z+.5"`�fLCG}:r�-K90/�5Vf4O�-K>�+P@�UefK-K9K9
>�5Vf�F^fL��+Z+.5�+P@�9K9<I�@�Ie57=�fg5VfZ�$¥ar�57=¦fK+Z`:kV/�5Vf4�n[2OnCA/nF�-g>:CE=�Cir(fL[VU�5Vf�r�57+8/DCV>�52�n[�5V=�=�[VU�@$f
F^fL��+.+Z5Y`�fLCv-D�ZCE9<9 êHï �
T#`:��fK/:+^C\�8fg5V=DF"F^fg@�+.9K5E/�O�57+P@�>�>�5e�Z+^�EI¦F^f��n[efg+Z`:kE/nF^/:-K9<9K=�CV>�57=(IJ5V9K9LC\=Ì��r�57+ZzY@�kEBÌ;:=:>�57+.z
F�-g>:CE=��n[¤ft[VU�5Ef.�~*,=¤3S�EIJ�Z��+.579tF^5�CAre¢�U$;:+¼{�e@�kEB%{E|�r�-tF6CE+,C\fKf�>�5Vf4�E+�57=e>i3�;��nCE+.5¼>:CE9n�n[
@$r�CE=DF^-g>:CE=�Cir�ft[EU�5Vf,-��.CE9<9 êHï }nr�-K9</�5VfHOD@�+P>�5�U�5�IJ57+a9<`:��fK/:+^C\�8f.��j2@�kV/	r��EU�>�5�O�-K>�+^CVU�5Vf
�Z+^[E=J+.5GF^fK57=�Cir¦@$r�C\=DF�-g>:CE=�;����¦�Z��+�>�5Vf<ftC�fK+Z`:kV/:�ZCE9K9m9g�E=:U�FaIe5~>eB���+.=�5VfZ�)«4[�;:=:>�5V+�F�-g>:C\=
CAr(ft[VU�5Vf�+Z57U�-tFPfg+.57+PCV>�5GF�5VfKf�9g�VU�+.5�r��E+P>�5�-��ZCE9K9 ê4ë }Dr�-K9</�5Vf�r�C\+��D@�F�-<fK-0r�f8}:57�8fK57+�F6@�I ft[VU�5Vf
>:[¼fK+Z`:kV/nF�=�57+�IJ@$f�I¦C\+Z/�57=��7j2@�kV/er�CE+�/�;:+Zr�CE=2�n[¤;:=:>�57+�F^-g>:CE=�Cire�ZCE9<9 êHï O�+.5~>:CE+Z5�@�kVB
fg+Z`:kV/�5Vfnr$57+Z/DCV>�5¼FS[E9<5~>�5GF��n[v5V=eF^fL��+.+Z5a`�fLC)�7j"5VfDfg@$ftCE9gCqO�-K>�+^CVU�5VfD�Z+^[\=�@$r�C\=�z#@�kVB2;:=:>�57+.z
F�-g>:CqU:Cir"57=�9L�EU�+.5q9<`:��fK/:+^CE��f�-��ZCE9K9 ê�ï �\="-��ZCE9K9 ê4ë Ó >�5Vf:57+ZB���9<9tFmfg@$ftCE90fDF�5Vf<f:57=�=�5~>:[\fg+Z-</�ftCE>
/:+^CE�8fD-n�ZCE9<9 êHï Ô6�
] =�9<5~>�=�-K=:U�57=%fg-<9K9�fg+8`:kV/:r�CE+Z-LC\fK-g@�=�57+.=�C�+Z;:=�fqft[VU�5Ef�F2/:+P@)����r�CE+�F^fg+P��Ie=�-K=:U�57=DF�;�ftF�5757=�z
>�5�/:+.-<=:U�fL[VU$/:+P@)����57=�-#C\/�f<;:579K9n�:;:=�/�fZ�G«4[�ft[VU�5Ef�F��Z+^C\I�F�-K>:C¼;�����FPfL@�>�5VfKf�B���U$fmfK+Z`:kV/��n[
U�+Z;:=:>�CAr�F^ftCEU�=�C\fg-K@�=��M m-gU$;:+�{A��@�kVB({��¼r�-LFSCE+#C\f<f�BDC~F^fK-gU$B:5VfK57=�r�CE+�=:@�9<9�r�-g>"F^fLCVU�=�C\fK-g@�=DFSz
�:;:=�/�fg57=��7ln5E�nCE+^C\fK-g@�="57+ZB���9K9LF�r�-g>�fL[VU�5VftF���r�+.5v@�kVB";:=:>�+.5aOnCA/:+.5YB���+Z=��\j"5VfKfLCaIe5~>��.��+.>�5
C\fKf�5V=�r�C\/�Ie5~>�9L[VU$fDfg+Z`:kE/�O�-K9g>:C7FHOnC\/:@�Iðft[VU�5Ef.�Gln5E�nCE+PC\fg-K@�=�57=�-K=�fK+^�E�t�.CE>�5�F�57=�C\+.5¼-n�ZCE9<9
ê�ë �n[¤U�+8;:=:>�CAr�>�5V=�IJ57+HCAr�+8;:=:>:CV>�5¼U�5~@�Ie5Vfg+Z-K=�}7r�-<9</�5EfnIe5~>��.��+P>�5Y57=�Ie-K=:>�+.5Yr�C\/m�

y��



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

 m-KU$;:+v{A�mh)lDfg+P��Ie=�-K=:U�F^BDC~FPfg-gU$B:5Efg57=�/:+.-<=:U"fgr��E+^F�=�-<f<fg5Vf:-DIJ-<f<fg57=�CAr�fL[VU�5Vf8} ê�ë �

 m-KU$;:+v{��nh)lDfg+P��Ie=�-K=:U�F^BDC~FPfg-gU$B:5Efg57=�/:+.-<=:U"fgr��E+^F�=�-<f<fg5Vf:-DIJ-<f<fg57=�CAr�fL[VU�5Vf8} êHï �
 m-gU$;:+¼{���r�-tFSCE+�r�CE+.�Z��+�5Vf<f�B���U�+.5¼fg+Z`:kE/e+Z57U�-tFPfg+.57+PCV>�5GF4�n[�@)r�CE=DF�-K>:CE=�Cir�fL[VU�5Vfm-��ZCE9K9 ê�ï �
j25Vf#O�57+P@�>�>�5��n[�C\f<f�90;:�8fg5V=¦�.��9 36>�5�@$r�CE=DF�-K>:CE=�Cir�ft[EU�5Vf�-#B���U�+.5�;�f�F^fK+^�EkV/:=�-<=:U�-4�.CE9<9 ê4ë
@�kVB�BDCE>�5�CE9K90f�FS["B���U�+.5"BDC~F^fg-KU$B:5Vf�@�kVB(9g�VU�+.5�fg+8`:kV/m��«4[�U�+Z;:=:>�CAr�>�57=�=�[VU�@$f�FP/DCE+8�nCE+.5
/DCE=�fg57=�-��ZCE9K9 ê�ï /�;:=:>�5q-<=�fg5¤F^fK+P��IJ=�-<=:U�57=¼�.��9 3MC�fL[VU�5Vf:9K-0/DC�r��E9�F6@�IÈ-��ZCE9<9 ê�ë �Aj25EfKftCqU:Cir
57=�9L�EU�+.5�BDC7F^fg-KU$B:5Vf4@$r�CE=��Z��+�ft[VU�5Vf4@�kVB¦>:�E+.IJ57>�;�����F^fg@�>e5Vf<fmB���U�+.5�fK+Z`:kV/m� ] =�9<5~>�=�-K=:U:z
57=Jfg-<9K9#C\f<f#5VfKf#9L�EU�+.5"I�CEd�-KI�CE9<fnfg+Z`:kV/e57+ZB���9<9tF,�n[¼;:=:>�57+�F�-K>:CE=e-m�ZCE9K9 ê4ë O�57+P@�>�>�5¼�n[�>�57=
B���U�+.5¼BDC~F^fK-gU$B:5VfmF6@�IÁr�-LFSC~F�-�¢�U$;:+¼{A��� ] fKf�57=�B���U�+.5¼BDC7F^fg-KU$B:5Vfn;����:/:@�Iî-��ZCE9K9 ê4ë �E=e-
�.CE9<9 ê�ï O�57+P@�>�>�5a�n[¤C\f<fnIe579K9gCE=�+Z;:IeIJ5Vf�;:=:>�57+mft[EU�5VfmF^I¦CE9<=�CV>�5�Cir�=��E+.Ie+.5aIJ-<f<fg57="-D�ZCE9<9
ê�ë @�kVB��Z@�+.k757+PCV>�5�FS[\9K5~>�5GF�-K=�Ie57+�90;:�8f�;:=:>�57+4fL[VU�5Vf�@�kEB�fgr�-<=:U:CV>�5¼>�57=�CAfKf�CEk7k7579<57+.57+PC)�
u�[EU�5VfHIe5~> ê�í BDC\+YF<3M�\9Kr�/:9LC\+Zf4@�kV/nFS[�F^f<;�>�57+^C\ftFqIe57=JO�5VBDCE=:>�9gC~FY5P3v@$r�C\=�57�8fK57+�F6@�I +.5�z

y:|



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

F^;:9<fLC\fg5VfDr�C\+�5Vf<fnIe579K9gCE=�fg-<=:U�Cir ê�ë @�kVB ê�ï �
��¢�U$;:+�{ ñ =�57>:CE=!r�-LFSC~F"k75V=�fg+Z;:Ie9K-K=A3�57+.=�C��.��+�>�5�r�-K+Zr�9LCE+�F�@�I ;�����F^fg@�>Ì/:+Z-K=:U�ft[EU�57=��
l�@�I O�-K9K>�57+.=�C�r�-tFSC\+�r�CE+�>�5Ef�9<-<fg5V=(F^/:-K9<9K=�CV>�-4+Z5GF^;:9<fLC\f#IJ579<9LCE=�>�5�@�9K-0/DC�=:@�F�9g�E=:U�>�57+.=�CG�
£Y-K>	=:@�F�57=�;�����FPfL@�>�r�-<+.r�9LC\+.=�CJF�@�IÄ�Z@�+Zf�F6C\fKfK5J-,r�-K=:>�+.-0/�fg=�-K=:U�5V=�Ie5~>�57=:>:C~FPf�57=Ì9<-<fK57=
CAr$OD�i3�=�-K=:Un}~Ie57=��Er�5V=�r�-K+.r�9gCE+�F6@�Iî�Z��9 36>�5vB:579gCYft[VU$/:+.@)����57=��

35476�ü�ý>þBA:�ý�?

3àT�6S�ÕF����E4R:����7:#D :�ý#?

3µúG6���R:�D :�ý#?
 m-gU$;:+Y{ ñ h W 57=�fK+Z;:IJ9<-K=A365Y�.��+4r�-K+.r�9gCE+�F6@�IÑ;�����F^ft[E+4+Z;:=�f:ft[VU�5V=��

�¤¢�U$;:+ay�x(r�-tF6C~F ¬  �n[�ft[VU�5Ef�Fv`�ftC�@�kVB�U�@�9Kr�5EfH;:=:>�57+.��j"5Vf�B���U�F^ftC2r��\+P>�5Vf��Z��+ ¬  r�C\+
k�C ë ¨�}mIJ5V=!F^fL��+.+Z5�>�579<57=%CArÌ`�fg@�+.=�C�BDCV>�5¦5EfKf ¬  �n[e;:=:U�57�.�E+�§$¨���*���fg57+^F6@�I F6CEIJI�C

y��



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

fL@)�D@�9g@�U�-�C\=Gr��\=:>�5GF�-�FSCEI�fg9K-KU:C��.CE9<9Dr�CE+�F^/:-K9<9K=�CV>�5V=2- ¬  9K-0fg57=2@�kVB�>:�E+.�Z��+mr�-tFSC~F4OnCE+^Ca5VfKf
CAr��ZCE9K9<57=�-�¢�U$;:+�y�x�=�5~>:CE=��

 m-gU$;:+Hy�xmh ¬_ �n[YfL[VU�5Vf�FH`�ftC¤@�kEB�U�@�9Kr�5Vf:;:=:>�57+Z�
��o<÷�o<÷ ���m´7´A³ û ��
)��³�µ�±V²K²
£Y-K>�F^/DCA�nCE=:>�5Ef:Cir"F^;:+.+P@�U:C\fKI�@�>�579<9K57=vCE=�r��E=:>�5�F�>�5YF^ftCAfg-tFPfg-tFP/DC�Ie5VfL@�>�57+�F6@�I O�5�F^/:+.-ÃrDF�-
CArDF�=�-0fKf$y��ýÅn�g{��Mu�CiO�579K9<57+�yn}EÅD}���@�kVBø�¼r�-tFSCE+D+.5GF^;:90ftC\fK5Vf$CAr¤OnCA/D[\fg579<-KIe-K=�57+.-<=:U�FP��+P@�k757>$;:+.57=
@�kVB�>�5�F�90;�fLU�-K90fg-KU:CvFP;:+.+P@�U:C\fKI�@�>�579<9K57+.=�C�/DCE=eF�5GF,-�5V/:r�C\fg-K@�=�57+.=�C Ó y���Ô�@�kEB Ó y:|�Ô6�

u�CiO�579K9ny�h�1¤C\/D[\fK579K-<IJ-<=�57+.-K=:U��.��+ å¼æ �
1v@�+ZfKfLCVU�57=2/�@�57��¢�k7-K57=�f q ä q äÝz x�� ñ ��|�y x�� ñ |�Å�y

á ¢ x��;�$y�y�y x��ý|����DÅ

y��



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

u�CAO�5V9K9nÅ�h�fLz.F^fLC\fg-LF^fg-0/��.��+ å¼æ �
p�@�57��¢�k7-<57=�f fLz.F^fLC\fg-LF^fg-0/:r��E+P>�57=
á ¢ ztx��g{Ax���Å z
á ä zi{��m�g{EÅ���� zP�m���ä� ñ �
á�T zi{�� �:��Å�y ztx�� �:����y
á�U {��;� ñ x�� x��ý|$x_�/�
á�V z�y��;�/�:�:y zi{��üy�{�{EÅ
á�W x��ý|�|���� x��üyä�2��Å

XSY[Z ì � ¨]\ ¨$¨�¨ ïM� ¨]\ ¨ ë ¨äí ì � ¢ � ¨]\ ¨$¨ ë é ì � ä { ¨]\ ¨�¨ ï f ì � ¢ � ä � ¨]\ ¨ ° ë é ì � ä ¢ { ¨�\ ¨�¨$é�é ì � ääÓ y���Ô
u�CiO�579K9!�#hG1¤C\/D[\fK579K-<IJ-<=�57+.-K=:U��.��+ å¤ç �

1v@�+ZfKfLCVU�57=2/�@�57��¢�k7-K57=�f q ä q äÝz x�� ñ�ñ �!� x�� ñ�ñ Å�Å
á�W x�� ñ�ñ ��Å x�� ñ�ñ �D|
á�V x�� ñ�ñ ��y x�� ñ�ñ y:Å

u�CiO�579K92��h�fLz.F^fLC\fg-LF^fg-0/��.��+ å¤ç �
p�@�57��¢�k7-K57=�f fLz.F^fLC\fg-LF^fg-0/:r��E+P>�57=
á ¢ z8y:Å$x��;��Å��:| zZÅ�Å�y��ýÅ�Å4{�{ z�y�� ñ � x!����|
á ä zZÅ��m�g{A�_�)x zZÅ!�D� x�|���{ z8Å4{�� ñ |�Å�y
á�T {��;�)x�Å�Å y�� x�x_�/� {��ý|!��|��
á^U zA{������_�)� zA{�� �!���$y z
á�V Ån� �D|���{ Ån�;�ä���)x Ån�üy:Å ñ |
á�W z�x�� �:����{ z z

XY[_ ì � ¨]\ é�§ í$ïs� ¨]\ ¨�§ ï$ë ì � ¢ { ¨]\ ¨�¨ ° ë ì � ä � ¨�\ ¨�¨ ° í ì � ¢ � ä { ¨]\ ¨�¨ ë�ï ì � ä ¢ Ó y:|�Ô
y ñ



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

u�CAO�579<9K57+�yn}�ÅD}!�(@�kVBâ�¦r�-tF6CE+aC\f<f�>�57=�I�@�>�-K¢�57+^CV>�5�F^;:+.+P@�U:C\fKI�@�>�579<9K57=�O�5GF^/:+Z5Ere�:;:=�/Dz
fg57+.=�CeO�+^C�@�kVB�OD@�+P>�5(U�5(/�@�+.+.5V/�fLCJr��E+P>�57=Ì�n[�5EfKf¼F�-KI�;:9K57+PC\f�fL[VU��4�"¢�U$;:+�y�{¦@�kVB�y�y
r�-tF^;DCE9<-tF�5V+^C~F�F^;:+.+P@�U:CAfgI�@�>�5V9K9K5V+.=�C�@�kVB"B�;:+4r��\9D>�5¤��r�57+.5V=DFMF^ft�\I�>�5qIJ57>2>�5�F^-KIe;:9<57+^CV>�5
r��E+P>�57=�C)�

 m-KU$;:+Hy�{Gh å¼æ æ F�=�-K@2r��E+P>�57=�@�kVBJF^;:+.+P@�U:CAfgI�@�>�5V9K9Z�

Å$x



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

 m-KU$;:+�y�y�h å¤ç æ F�=�-K@�r��E+P>�57=�@�kEBeF^;:+.+P@�U:CAfgI�@�>�5V9K9Z�
 #��+�C\fKf,O�5V/:+^�E��ftC¦FP;:+.+P@�U:C\fKI�@�>�579<9K57=DFYfK+P@$r��E+P>�-KU$B:5Vf�F^/DCi�nCV>�5GF�5Vf<f�=$`�f<f�fL[VU	IJ57>	5VfKf ê
@�kVB á F6@�I�-<=�fg5�fg-K>�-gU:CE+.5�F�-KI�;:9K57+^CAf�F\�$_Y5GFP;:9<ftCAfg57=�CirÌF�-<Ie;:9<57+.-K=:U:C\+.=�C,3S�EIJ�Z��+P>�5GFvIe5~>
F^;:+.+P@�U:C\fKI�@�>�579<9K57=�@�kVBÌ>�5Vf,+.5V9LC\fK-0r�C2�Z579<5Vf�O�57+^�\/:=�CE>�5GFA}�F�5�fLCAO�579<9,|(=�5~>:CE=���j25 ê @�kVBá F6@�IÄCE=�r��E=:>�5GF¤�.��+vC\f<f�fg5GF^fLC ñ x�ÆMz��ZCE9K9<5Vf�F�F^;:+.+.@�U:C\fgIJ@�>�579K9mr�C\+ êîìÒë ei¨ ° í @�kVB á ì
é2e í §$¨�I��

u�CAO�5V9K9�|�h~_Y579LCAfg-Ãr�fn�8579n�Z��+�F^;:+Z+P@�U:C\fgIJ@�>�579K98�
p�@�5V�8¢�kV-K57=�f ln-KI�;:9K57+^CAfDr��\+P>�5 lD;:+.+.@�U:C\fgIJ@�>�579K9LF�r��E+P>�5 _Y579gC\fg-Ãr�fD�Z579(1
å¼æ x�� xH{ ñ {� x�� x:y�x�Å |n���:|
å¤ç ztx��üy ñ ��� z�x��üy ñ Å�Å x�� �!�

j25Vf4+.579gC\fg-Ãr�C¤�Z579<5Vf��Z��+ å¼æ r�CE+HO�5Vf<`�>�9K-gU$f�FPfL��+.+.5��\=J�.��+ å¤ç @�kVB�>�5VfKfLC2[\fK57+�FP��5VU�9LCE+,�Er$57=q äÝ -�ftCAO�5V9K9Dy��
Å4{



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|��o<÷�o þ á �:´\±�
Z³���³�È�
 ú �â��²_"P´A³ ù 

 #��+YC\fKf�>�-<+.5V/�f#/�;:=�=�C2r��E9 3SC2r�-K90/�5Vf�Cir å¼æ @�kEB å¤ç F6@�I F^/DC�O�57U�+^�\=DFSC~Fv@�kVB	F�57>:CE=�57+.z
BD[E9K9gCa5Vf<f�@)�:fg-<I¦CE90f�ft[VU�F^/DCA�nCV>�5�FH5V="«#CE+Z5VfL@:z�@)�:fg-KI�CE9$�8+P@�=�f.�Aj"57=�«mCE+.5Vfg@:z8@)�:fg-<I¦CE9gC��Z+P@�=�z
fg57=	F^/DCA�nCV>�5�F¼Ie5~>¦57=(5Er$@�9<;�fg-K@�=��E+qC\9gU�@�+.-0fgI�}nF^5�CArDF�=�-0fKf�y��ýÅn�üy����Y>�5Vf<ftC��ZCE9K9,CE=�r��E=:>�5�F
57=��D@)�:;:9gC\fg-K@�=��n[ ° ¨�¨�-K=:>�-Ãr�-K>�57+,F6@�I¬+.5VU�57=�57+.5V+^CV>�5GF ° ¨�¨�U:[\=:U�57+.�~Õ2+,>�5Vf<ftC"F^/DCA�nCV>�5�F
«#CE+.5Vfg@:z8@)�:fK-KI¦C\9LC¤9g��F^=�-K=:U:CE+HIe5~>Ì{Ax�xJ@�9<-</DC�@)�:fg-<I¦CE9gCvft[VU��G m-gU$;:+�y:Å�r�-tFSCE+,>�5¦{Ax�xe@)�nz
fg-KI�CE9LC�9g��F^=�-K=:U:CE+.=�CG��j"57=J«mCE+.5Vfg@:z8@)�:fg-<I¦CE9gC¼�Z+P@�=�fK57=¦�E+�>�57=�9<-K=A3�5�F6@�I FSC\IJI¦C\=$O�-K=:>�57+
9g��F�=�-<=:U:CE+.=�C)�

 m-gU$;:+Hy:Å�h~«#CE+Z5VfL@:z�@)�:fg-KI�CE9��Z+.@�=�fn�Z��+ å¼æ @�kVB å¤ç �

 #��+�CAfKf�/:@�=�fK+P@�9K9<57+^C¤CAfKf#>�57=�«#CE+.5Vfg@:z8@)�:fK-KI¦C\9LCv�8+P@�=�fg57=�r�5V+Z/:9K-KU�57=2O�5GF^/:+.5\r�B�;:+�>�57=�57=�C
/:@�57��¢�k7-K5V=�fg57=��.��+�On�\fKfK+^CV>�5GF4�n[YO�5V/:@�F^fK=�CV>�CirJCAfKf�>�5V=JC\=:>�+^Cv�.��+^FS�EIJ+PCV>�5GFA}\O�57+^�\/:=�CV>�5�F
/:@�+.+.579gC\fg-K@�=DF^/:@�57��¢�k7-<57=�fg5V=��

` ì
� ° \ ¨$¨�¨�¨ � ¨]\Cí$é�î�f� ¨]\;í�é�î�f ° \ ¨�¨�¨$¨ �

_¼ztI¦C\fK+.-tF^57=�U:Cire/:@�+Z+.579LCAfg-g@�=�5V=�Ie579K9gCE=�>�52@�9K-0/DC�/:@�5V�8¢�kV-K57=�fK57+.=�C�@�kVB¦57��fg57+�F�@�I _ Ó -8} 36Ô
9L[VU�r��E9K>�-gU$fD=��E+^CvzA{¤FS[vIJ@$fgr�5V+Z/DCV>�5Yr�CE+.-gCAO�9K5V+.=�C�r�CE+^C\=:>�+^CÚ¥P{��¦6�

Å�y



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

*���fg57+^F6@�I >�57=v«#C\+.5VfL@:z�@)�:fg-<I¦CE9gC��8+P@�=�fg5V=YO�5GF^fg@�>¼Cir¼57=�FPfL@�+:I¦�E=:U�>Y9g��F�=�-<=:U:CE+nFS[H/:9<;nF^fK+^C7z
>�5GF�>�5�FMFSCq�.��+4C\fKf:�.[Y5Vf<f:�P[\fLCE9nF�-gU�=�-K¢n/DC\fg-Ãr�C�9g��F�=�-<=:U:CE+ Ó F^5¤y��ýÅn�ýÅ�Ô��Ep"9<;nF^fK57+Z;����D>�579<=�-K=:U�57=
r�-tFSC~F�-n¢�U$;:+�yä�m�

0 0.2 0.4 0.6 0.8 1

1

2

3

4

5

Silhouette Value

Cl
us

te
r

 m-KU$;:+Hyä�#h ª 9<-</DCY9K��F�=�-K=:U:C\+m/:90;nF^fg+PCV>�5��
Õ2+,r�CE+ 365�/:9<;nF^fK57+�r�CE9K>�5GFYF�5~>:CE=J>�57=JIe5GF^f#+.5E��+.5�F�57=�ftCAfg-Ãr�C¤9K��F�=�-K=:U�57=�;�f Ó F�5"y��ýÅn�ýÅ�Ô�@�kVB
+.5GF^;:90ftC\fK5Vf�r�-tFSC~F�-�fLCAO�579K9D���

u�CiO�579K9��mh�_Y5E��+Z5GF�57=�fLC\fg-Ãr�Cq9g��F^=�-K=:U:CE+#�.��+�>�57=�«#CE+.5EfL@:z8@)�:fK-KI�CE9LC��Z+.@�=�fg57=��
å¼æ å¤ç /:9<;nF^fK57+ = O
x�� xH{EÅ4{ z�x��ýÅ$x_� ñ { �m� �:����� Ån�ý|$x�|$�
ztx�� x!��x:y z�x��ýÅ���� ñ y ��� ñ {E|�y y�� �_� ñ x
ztx�� x�x��:y z�x��ýÅ�y��/� Å ���g{EÅ��:Å Ån� �:�:y ñ
ztx�� x�Å�Å�� z�x��ýÅ��:x ñ � ���ý|�|4{ ñ Ån�üyä� ñ {
ztx�� x:y�x�Å z�x��ýÅ�Å��:| � ��� ��y��)x Ån� � ñ Å ñ

Å�Å



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|��o<÷�oC� a È�
 ú � ��² û ±7³���±�
.´ ú
*���fg57+^F6@�I å¼æ @�kVB å¤ç I�@$fKr�57+Z/DCE>�5�r�CE+^C\=:>�+^C¼@�kVBJ@�9K-</DC¤fL[VU$fg-<9K9Kr$57+Z/DCE+.5v/:@�IJIe57+�r�-</�fLC
/:@�57��¢�k7-K5V=�fg57+.=�C�U�-KkV/">�5Vf$-K=�fg5YCAfKf)��5E/DC�;�f�57=:>:C~FPf�57=�@)�:fg-<I¦CE9�ft[VU�U�57@�IJ5VfK+.-Z�Sj��E+.�Z��+Dfg@�U�F
�Z57IîU�5~@�IJ5Efg+.-<57+��Z+^C\I F�@�I +.5E��+.5GF^57=�fg57+PCE+��.C\9K9�>:�E+m/:@�57��¢�k7-K5V=�fg57+.=�C�r��E+.>�57+^C~FH@�9K-0/DCG}75V=�z
9K-gU$f�CirDF�=�-<f<f��m�g{��üy�� ] r�>�5GFSFSC��857I r�CE9g>�5�Fq57=�} ê4ë @�kVB á ì é2e í I�}:F6@�I F�-KI�;:9K57+^CE>�5GFq-
 �T,Õ�*�X2u¾�.��+qC\fKf#O�5V/:+^�E��ftC�C\f<f å¼æ @�kVB å¤ç -K=�fg5�CAr�r�5E/��.��+�I�`:kV/�5Vf��Z+^[\=¦+.5GF^;:90ftC\fK5Vf�Cir
@)�:fg-KIe57+.-<=:U�57=��S*,=2F^/:-K9<9K=�CV>Y�n[�x�}ü�!�21��.��+ å¤ç @�kVB2|D} �:|_1 �.��+ å¼æ 57+ZB���9<9tF�r�-K9</�5Vf�CE=DFS[EU�F
CEk7k75E�:fLCAO�5790f.�
*���fg57+^F6@�I U�5~@�Ie5Vfg+.-<=¦BDCV>�5¦F6CEIJI�C�fKr��E+�F�=�-0fKf Ó ê�ë ÔvF6@�I 5V=	Cir	>�5�fg-K>�-gU:CE+.5�U�57@�IJ5VfK+.-Lz
57+.=�C¦FS[Jr�CE+�FPfg+P��Ie=�-K=:U�57=�@�kVBÌfg+Z`:kE/�5Vf�/:+Z-K=:U�fL[VU�5Vf�F�IJ-<f<fg57=:>�5V9LCE+Y-,��+.-<=�k7-0�Ì-g>�57=�fK-tF^/�f
IJ5~>�U�5~@�Ie5Vfg+Z-K= ê4ë -nCArDF�=�-0fKf��m�g{~}~r�-K90/�5Vf�/DCE=eF�5GF�-�¢�U$;:+�y���@�kVB�y:|2=�5~>:CE=��

Vindriktning

 m-KU$;:+Hy���h�u�+Z`:kE/�/:@�57��¢�k7-K5V=�f�F�@�Iî��;:=�/�fg-g@�=�CAr�CirDF^fL[E=:>2/:+.-K=:U�ft[VU�5Ef�F�fKr��E+�F�=�-0fKfZ�

Å��



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

 m-gU$;:+�y:|�h�N2C~FPfg-gU$B:5Ef�F��.�E9<fD/:+.-K=:U�fgr��E+�F^=�-<fKf:=��\+^CYft[EU�5Vf�F�IJ-<f<f.�

 m-gU$;:+�y���r�-tFSCE+�k757=�fK+Z;:IJ9<-K=A3�57+��.��+�r�-K+.r�9gCE+�F�@�IÒ;�����FPfL@�>%/:+Z-K=:U%fL[VU�5VfZ�,lD/:-K9K9<=�CV>�57+.=�C
IJ579<9LCE=�r�-<+.r�9LC\+.=�CJ�.��+2@�9K-</DC¦=:@�F�9g�E=:U�>�57+�r�CE+�9K-0fg57=�r�-K9</�5VfY-K=�=�5EOn�E+2C\f<f�FPfg+P��Ie=�-K=:U�57=DF
O�57+P@�57=:>�5a�n[v=:@�F�9L�\=:U�>2r�CE+�@$r��~F�5V=�fg9K-KU��Ej"5VfKfLCa/DCE=��\r�57=�F�5�F,-DfLCAO�579K9�{��

 m-gU$;:+4y��mh W 57=�fK+Z;:IJ9<-K=A365V+��.��+Hr�-<+.r�9LCE+�F6@�IÑ;�����F^fL[E+#/:+Z-K=:U�fL[VU�5VfZ�

DM'5Y h jK+ ccbed=d�ÛqØgf�^
*���fg57+�F^fK+P��IJ=�-<=:U�FMF�-KI�;:9K57+Z-K=:U:CE+�-� �T,Õ�*�X2u¦5V+ZB���9K9LF�r��\+P>�57=�C�-GfLCAO�579K9ä�Y�Z��+D+.@�9K9KIJ@�IJ57=�fLz
@�kVB�9<`:��fK/:+^CE��f�F^/�@�57��¢�k7-K57=�fK57+.�

Å��



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

u�CiO�579K9��nh å¼æ @�kVB å¤ç �Z+P[E= W  �jðFSC\Ief:�nCE+^CEIe5Vfg+.-LF�57+.-<=:U��
 #C\9K9 ê á ¡ 5 £ � ¢ � ê � � ä � á � å¼æ å¤ç
{ � {~} ñ y zA{ zi{ z�x��g{EÅ$x�|���y ñ Å z�x��g{��$y ñ y�y���x
y � {~} ñ y x zi{ z�x��g{\y ñ �_���/��� z�x��üy�{Ax�|$�����:x
Å | {~} ñ y { zi{ z�x��g{�{���|�Å�|!� ñ z�x��üy:Å$x���� ñ x��� � yn}C��� zA{ x z�x��g{�{Ax��:y��:|�y z�x��g{�� ñ �)��Å����� � yn}C��� x x z�x��g{Ax�|!� ñ Å�|�� z�x��üy�{�������x:y��
| | yn}C��� { x z�x��g{AxH{AxH{��/�2� z�x��üy:Å$��� ñ ��Å!�
� � ÅD}C�/� zA{ { z�x�� x_����Å��D|!�/� z�x��g{ ñ �H{A�:y���|� � ÅD}C�/� x { z�x�� x_��� ñ �����:y z�x��üy�y�x_�ä� ñ�ñ |
ñ | ÅD}C�/� { { z�x�� x_���/� ñ y�{�� z�x��üyä��{A�!��y�{EÅ

«m+.57k7-LF�F6@�I -�í�¨ Æ zt�.CE9<9K5Vf��nCE+^CEIe5Vfg+.-LF�57+^CE>�5GF ê @�kVB á �mu�CAO�579K9,�	r�-LFSCE+¼C\fKfqr�CE+.-gCAO�579K= ê
�n[Er�57+Z/DCE>�5 å¤ç -#Ie`:kV/�5VfHF^fL��+.+Z5¼;�f�F^fK+^�EkV/:=�-<=:UJ�E=Jr�CE+.-gCAO�579<= á �$X2@�F�57=�BDCV>�5�F^fg��+.+.5�-K=�z
r�57+Z/DCE=(-�>�5Vf<ftC��.C\9K9��E=(- ñ x Æ z��ZCE9K9<5Vf,@�kVBÌ>�5Ef�r�CE+qfK`�>�9<-gU:C2r�CE+.-LCAfg-g@�=�5V+�IJ5V9K9LC\=�>�5e@�9K-0/DC
=:@�F�9L�E=:U�>�5V+.=�C)�$X2@�F�9L�\=:U�>�57=�} á }�BDCV>�5�-4>�5VfKfLC"�.C\9K9�FPfL��+.+.5�-K=�r�5V+Z/DCE=e�n[ å¼æ �E=¦r�CV>�r�C\+.-Lz
CAO�579K= ê BDCV>�5�� å¤ç O�57+P@�>�>�52Ie5GF^fLCV>�579tF��n[ ê }D>:["5EfKf�/DC\=�fg-gU:C\+.5�fL[VU¦U:Cir¦57=�F^fL��+Z+.5�`�fLC
F6@�Ið;�ftFSC\f<fg5GF��.��+4fK+Z`:kV/�r�-<9</�5Efn+.5�F^;:9<fK57+^CV>�5Y-D5EfKf#FPfL��+.+.5Y+P@�9<9KI�@�Ie57=�f.�
u�+Z`:kV/�/�@�57��¢�k7-K57=�fK57= å�� r�-tF6C~F#-�¢�U$;:+�y���@�kEB�y ñ � å�� z8>�-LCEU�+^CEIJIe57=vOD��+¡3SCE+nr�-K>�>�57=2F�r�C\+.z
ftC��:;:=�/�fg57=�@�kVB�U:[E+m9L�E=:U�F4ft[EU�5Vf�F�+^CE=:>�-�IJ@$fK;:+�F4+.-0/�fg=�-<=:U��i£Y-K>�3S�EIJ�Z��+.579LF�5YCAr2¢�U$;:+.57+.=�C
y���@�kVB�y ñ �\+�>�5Vfm9K-0fg57=�fg+Z`:kE/nF^/:-K9<9K=�CV>�Ie579K9gCE=�/:@�+Zfm@�kVBe9L[\=:U�=:@�F\��j"5Vf�F6@�I¬U:[E+�C\f<f�;:+.z
F^/:-K9 3MC��E+vC\f<f�-,æ<�Z+.@�=�fRæH@�kVB æ +Z5�CE+�æH>�-gCVU�+^CEIeIJ57= Ó ft[VU�5VftFv�Z+^�\IJ+.5�+.5�FP��5V/�fg-Ãr�5�OnC\/:+.5�>�579KÔ
r�CE+nfK+Z`:kV/�5Ef�9L�EU�+.5��n[�;:=:>�57+�F^-g>:CE=�Cir�ft[VU�5Vf$�.��+m>�57=¼/�@�+ZftCE+Z5�=:@�F�57=��Mj��E+.57IJ@$f�r�CE+nfg+8`:kV/�5Vf
9K-</DC�-mIJ-0fKfg5V=DF�=�-<f<fg5Vfnr�-K9</�5Vf�O�5VfK`�>�5V+�CAfKfmfg+Z`:kE/�5Vf�O�57+P@�>�>�5¼�n[�=:@�F�9L�\=:U�>�57=��Gp�;:+.r�C\fK;:+8/:@:z
57��¢�k7-K57=�fK5Vfg5V= ê r�C\+�FSCEIJI�C¤-nOn[V>:C�¢�U$;:+.57+.=�CG����@�kVBeIJ57>eCAfKf�fg+8`:kV/�5Vf�r�CE+�9L�EU�+.5¤�n[¤;:=�z
>�57+�F�-K>:CE=�Cire>�5V=�/�@�+ZftCE+Z5v=:@�F�5V=2O�9K5\r�>�5Vf�57=�9g�VU�+.5¼90`:�8fK/:+PCE�8fn@�kVB�5Vf<f�9L�VU�+Z5¤+P@�9<9KI�@�Ie57=�f
r�-K9</�5Vf��\+4��+.57k7-LF�r�CV>2ftCiO�579K9��"r�-tFSC\+.�

Å�|



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

 m-gU$;:+�y��nh å�� �Z��+4fL[VU2IJ57> ê�í @�kVB á ì ° e�í�§�I��

Å$�



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

 m-gU$;:+�y ñ h å�� �Z��+4fL[VU2IJ57> ê�í @�kVB á ì é2e�î ë I��
£Y-K>:CE+.5¼/DCE=eÂn;:-g>$BDC7F^fg-KU$B:5Vfg57=�/:+.-<=:U2ft[VU�5V=�CE=�C\9<`nF�57+PC~F\�~�,¢�U$;:+,Å$xe=�57>:CE=er�-LFSC~F,BDC~FPfg-gU:z
B:5Vf�F�r$5V/�fL@�+.5V+.=�C¤+Z;:=�fm=:@�F�57=�-���9LCE= ¬ ì ¨��Z��+�fL[VUeIe5~> ê4ë @�kEB á ì ° e�í�§�I��� m-gU$;:+Z57=
r�-tFSCE+H@�IJ+^[V>�5EfD��+.57kV-tF�OnC\/�@�IÁft[VU�5Ef�F�=:@�FA}G>:�E+�F^5E�nCE+^C\fK-g@�=�/�;:=:>�5¼�Z��+.r��E=�fLC~F\�7j2@�kV/e@)Onz
F�57+.r�5V+^CV>�5GF�CAfKfmÂn;:-K>�57=��.��9 36>�5¼ft[VU$/:+.@)����57=�9L�E=:U�F�IJ5~>�B:579LC¤=:@�F^57=�@�kVB�r�-g>:CE+.5¤�n[YOnCA/Dz
F�-g>:CE=JCir�fL[VU�5Vf.�Gu�[VU�U�5~@�Ie5Vfg+.-<57+.=�CaIJ5~>�9L�E=:U�+Z5�=:@�FYFPfK;�>�57+^CE>�5GF�@�kV/nFS[�}$Ie57=��\r�57=�-m>�5
�.CE9<9K57=��Z��9 36>�5¼Ân;:-g>�5V=�ft[VU�5VfD;�ftCE=�C\fKfmF�5E�nCE+.5V+^C)�

Å!�



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

X

Z

Y

ZX
Y

 m-gU$;:+nÅ$xmhAN2C~F^fK-gU$B:5VftF�r�5V/�fg@�+.57+�/:+.-<=:UY=:@�F^57=¼-7��9LCE= ¬ ì ¨a�.��+:ft[VU¤Ie5~> ê4ë @�kVB á ì ° e�í�§
I��7j"57=�IJ-<=:>�+.5aO�-<9g>�57="ftCE+4r�-g>�>:�E+�>�57=eF^fg��+.+.5¼F�9<;�fLCE+�@�kEB�r�-tFSCE+�OnC\/nF�-K>:CE=�Cir�ft[VU�5Ef.�

 #��+�C\f<fm�P[�57=e;������ZC\f<fg=�-K=:U�@�I B�;:+�r�C\/�57=¦FP/DCA�nCV>�5GF,OnC\/:@�I fL[VU�5VfHF^f<;�>�57+^CV>�5GF�r�-<+.r�9LC\+.z
=�C~FH;����:/�@�I�F^f:@�kEB2;�f�F^5757=:>�5��\ m-gU$;:+4Å4{�r�-LFSCE+mr�-K+Zr�9LCE+.=�C7F#k757=�fK+Z;:IJ9<-K=A365V+�+Z;:=�f�ft[EU�5Vf�@�kVB
¢�U$;:+HÅ�y�@�kVB�Å�Å�r�-tFSC\+4>�5afg+Z5¼FPfL@�+^C�r�-K+Zr�9LCE+.=�CaF�@�IîF^ftCE+8ftCV>�5ar�-g>�ft[VU�5Ef�F#OnC\/:+.5v>�579Z�\£a-K+.r�z
9LCE+.=�C7F�kV57=�fg+Z;:Ie9K-<=A3657+4+.5E��+.5GF^57=�fg57+PC~F�CAre>�5"U�+P��=�C¼�P�E90fg57=�IJ5~>�9L�EU�+.5�BDC~F^fg-KU$B:5Vf.��T�;:�8fK57=
-#r�-<+.r�579<=DF���57+.-<�Z57+.-n+.5E��+.5GF^57=�fg57+PC~F�CArJ>�5"Ie579K9gCE=�9K-KU�U:CE=:>�5�U$;:9LC��P�\9<fg5V=JIJ57>�B���U�+.5�BDC~F6z
fg-gU$B:5Ef.�A #CE9K9<5Vf�IJ5~>�9L�\=:U�+.5a=:@�F Ó ¢�U$;:+�Å�Å�Ô�r�-LFSCE+#C\f<fn>�5vU$;:9LCq�P�\9<fg5V=2>�@�Ie-K=�57+^CE>�5v��r$57+m>�5
U�+P��=�C2-�3M�\IJ�.��+Z579tF�5�Ie5~>�>�57=�/:@�+ZftC\+.52=:@�F�5V= Ó ¢�U$;:+YÅ�y�Ô6��j25EfKftC"O�5Vf<`�>�57+aC\f<f�r�-K+.r�9gCE+.=�C
BDCV>�5�B���U�+Z5¤BDC~F^fK-gU$B:5Vf��Z��+�ft[VU�5Vf�IJ5~>�9L�E=:U�+Z5�=:@�F\��£Y-<+.r�9LC\+HIJ5~>�B���U�+.5¼BDC~FPfg-gU$B:5Ef�IJ57>:z
�.��+�9L�VU�+Z5�fK+Z`:kV/�}$@�kVB¦>�5EfKftC¼r�CE+�57=�O�-K>�+^CVU:CE=:>�5�@�+�F6C\/efK-K9<9mC\fKf#9g�E=:U�+.5�=:@�F�U:CAr�5VfKf#=�[VU�@$f
B���U�+.5¤+P@�9<9KIJ@�IJ57=�f��n[YfL[VU�5VfZ�

Å ñ



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

 m-gU$;:+�Å4{Gh�£a-K+.r�9gCE+.=�C~F�k75V=�fg+Z;:Ie9K-K=A3�57+m�.��+#ft[VU�Ie5~> ê�ë @�kVB á ì ° e�í�§�I��

 m-gU$;:+HÅ�y�h�N2C~F^fK-gU$B:5VftF��P�\9<f�-���9LC\=�5Vf ¬ ì ¨"�.��+ ê�ë @�kEB á ì ° e�í�§�I��

�:x



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

 m-gU$;:+HÅ�Å�h�N2C~F^fK-gU$B:5VftF��P�\9<f�-���9LC\=�5Vf ¬ ì ¨"�.��+ ê�ë @�kEB á ì é2e�î ë I��
�m¢�U$;:+�Å���r�-LFSC~F ¬  �n[,fL[VU�5Vf�F�`�ftC�@�kVB�U�@�9<r�5VfG;:=:>�57+.�Sj"5Vf)B���U�F^ftC�r��E+P>�5Vf$�.��+ ¬  r�CE+ °�° î�}
IJ57=(FPfL��+.+.5�>�579<57=�CirJ`�fL@�+Z=�C�BDCV>�5"5VfKf ¬  �n[�;:=:U�57�P�E+ ï ¨D�G*���fg57+^F6@�I FSCEIJI�C�fg@)�D@�9g@�U�-
CE=�r��E=:>�5GF�-mCE9<9LC¼�ZCE9K9<57=�r�CE+,FP/:-K9K9<=�CV>�57=�- ¬  9<-<fg5V=e@�kEBJ>:�\+.�.��+Hr�-LFSC~F�OnC\+^C¤5VfKfmCAr��ZCE9K9<57=e-
¢�U$;:+�Å��m�

 m-gU$;:+�Å��#h ¬  �n[YfL[VU�5Vf�FH`�ftC¤@�kEB�U�@�9Kr�5Vf:;:=:>�57+Z�
��{



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|��o þ�o<÷ ���m´7´A³ û ��
)��³�µ�±V²K²
u�CAO�579<9K57+ ñ }�{Ax�}�{�{Y@�kVBÌ{\y2r�-LFSCE+�+Z5GF^;:9<fLC\fg5Ef�Cir2OnC\/D[\fK579K-<IJ-K=�5V+.-K=:U�FP��+.@�k75~>$;:+.57=�@�kEB�r�-K9Lz
/�57=�>�5�F�90;�fLU�-<9<fg-KU:CYF^;:+.+P@�U:C\fKI�@�>�579<9K57+Z=�C�O�9K5\r$}~5V/:r�C\fg-K@�= Ó y��:Ô�@�kVB Ó y��$Ô6�

u�CiO�579K9 ñ h�1¤C\/D[\fK579K-<IJ-<=�57+.-K=:U��.��+ å¼æ �
1v@�+ZfKfLCVU�57=2/�@�57��¢�k7-K57=�f q ä q äÝz x�� ñ�ñ ��y x�� ñ �/���

á�W x�� ñ�ñ y�� x�� ñ �ä���
á�V x�� ñ ���/� x�� ñ �#{��

u�CAO�5V9K9�{Axmh�fLz.F^fLC\fg-LF^fg-0/��.��+ å¼æ �
p�@�57��¢�k7-K57=�f fLz.F^fLC\fg-LF^fg-0/:r��E+P>�57=
á ¢ zZ|!�D�����$y:| z ñ y�����y���Å zi{EÅ ñ � �2��Å4{
á ä �m�g{A� ñ y �m�ýÅ�Å�Å�� Ån�;�$yä��{
á�T y�{�� ñ �2�$y y�y�� �!����| y�x�� x_��Å��
á^U z8y��;����Å�| z8y�� ñ�ñ xH{ z�y��ý|�Å!��|
á�V {�����x�x!� {���������� z
á�W z�x��;�/�2�)� z z

XSY[Z ì � ¨]\ ° ¨�î í { ¨]\ ¨$¨�é ï ì � ¢ { ¨]\ ¨ ° î�í ì � ä � ¨]\ ¨�¨�é ì � ¢ � ä { ¨�\ ¨�¨�§�§ ì � ä ¢ Ó y��:Ô
u�CiO�579K9�{�{GhG1¤C\/D[\fK579K-<IJ-<=�57+.-K=:U��.��+ å¤ç �
1v@�+ZfKfLCVU�57=2/�@�57��¢�k7-K57=�f q ä q äÝz x�� ñ�ñ �)� x�� ñ�ñ |��

á�W x�� ñ�ñ �)� x�� ñ�ñ ��Å
á^U x�� ñ�ñ |�� x�� ñ�ñ ���

��y



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

u�CiO�579K9,{\y�h�fLz.F^fLC\fg-LF^fg-0/��.��+ å¤ç �
p�@�57��¢�k7-K57=�f fLz.F^fLC\fg-LF^fg-0/:r��E+P>�57=
á ¢ z8y:Å$x�� ��x_��� zZÅ��DÅn�;� ñ {E| z8Å$x�|n� �_�)x�x
á ä z������ �!� ñ y z���y��;��Å�|$x zP�:���g{EÅ���{
á�T zA{�{����ä�DÅ$� zA{EÅn�ýÅ�y ñ x zi{�{��;� ñ x�|
á^U {��ýÅ$x_�ä� {�����{Ax ñ z
á�V y��g{ ñ |$� y����:Å�|�� y��üy:|�y��
á�W x�� xH{��� z z

XSY[_ ì � ¨]\ § ° í é { � ¨�\ ¨�§)é ë ì � ¢ { � ¨]\ ¨�¨ í í ì � ä { ¨]\ ¨�¨�¨�î ì � ¢ � ä { ¨]\ ¨�¨ ° í ì � ä ¢ Ó y��$Ôu�CAO�579<9K57+ ñ }�{Ax�}�{�{(@�kVBð{\y�r�-tFSCE+�C\fKf¼>�57= IJ@�>�-g¢�57+PCV>�5%F^;:+.+.@�U:C\fgIJ@�>�579K9<57=�O�5�F^/:+.5\r
�:;:=�/�fg57+.=�C2I�`:kV/�5VfHO�+PC�@�kVB�OD@�+P>�5�U�5�/:@�+Z+.5V/�ftC�r��E+P>�57=¦�n[�5VfKf�F�-<Ie;:9<57+^C\f4ft[VU����Y¢�U$;:+
Å��J@�kVB¦Å�|�r�-LF^;DCE9K-LF�57+^C7FqF^;:+.+P@�U:C\fKI�@�>�579<9K57+Z=�CY@�kVBeB�;:+�r��E9m>�52��r$57+.57=DFMFPft�EIJ>�5�IJ5~>�>�5
F�-KI�;:9K57+^CE>�5vr��E+.>�57=�C)�

 m-KU$;:+�Å���h å¼æ æ F�=�-K@2r��E+P>�57=�@�kVBJF^;:+.+P@�U:CAfgI�@�>�5V9K9Z�
�DÅ



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

 m-KU$;:+HÅ�|�h å¤ç æ F�=�-K@�r��E+P>�57=�@�kEBeF^;:+.+P@�U:CAfgI�@�>�5V9K9Z�
«m+.57k7-LF�F�@�I - ñ x�ÆMz��ZCE9<9K5Vf¤F^/DCi�nCV>�5GF25VfKf�=$`�fKf�fL[VU�IJ5~>Ì5Vf<f ê @�kVB á F6@�I -K=�fK5�fg-K>�-gU:CE+.5
F�-KI�;:9K57+^CAf�F\�Vj"5Vf<ftC¤�.��+�C\fKfnO�5E/:+^�E�8fLC�F^;:+.+P@�U:CAfgI�@�>�5V9K9K5V+.=�C~F#fg+.@$r��E+P>�-KU$B:5Vf.�A_Y5GF^;:9<fLC\fg5V=JCir
F�-KI�;:9K57+.-<=:U:CE+.=�C�3M�\IJ�.��+.>�5GFmIe5~>�F^;:+.+P@�U:CAfgI�@�>�5V9K9K5V=¤@�kVB�>�5Ef�+.579gC\fg-Ãr�C,�Z5V9K5VfGO�57+^�\/:=�CV>�5�F\�
j25¼r��\+P>�57="�n[ ê @�kVB á F6@�I C\=Gr��\=:>�5GF�r�CE+ ë e í)ë:í +Z5GFP��5V/�fK-0r$5¤é_eié ï éD�

u�CAO�5V9K9�{EÅ�h~_Y579LCAfg-Ãr�fn�8579n�Z��+�F^;:+Z+P@�U:C\fgIJ@�>�579K98�
p�@�5V�8¢�kV-K57=�f ln-KI�;:9K57+^CAfDr��\+P>�5 lD;:+.+.@�U:C\fgIJ@�>�579K9LF�r��E+P>�5 _Y579gC\fg-Ãr�fD�Z579(1
å¼æ ztx�� x ñ �ä� z�x�� x ñ�ñ�ñ {�� �D|
å¤ç ztx��ý|�y:Å�| z�x��ý|�y�{ ñ x��üy:|

 m579KI�CE+ZU�-<=�CE9K5V=(r�CE+ar��E9g>�-KU$f�9K-0fg57=(@�kVB�>�5Vf<ftC�FS�VU�57+vC\f<f�F^;:+.+P@�U:CAfgI�@�>�5V9K9K5V=�O�5GF^/:+Z5Er�+.5�z
9LC\fK-g@�=�57=�IJ579<9LCE=e>�5�fgr�[�>�5GF�-gU�=�r�CE+.-LCiO�9K57+.=�Car��E9g>�-KU$fmr��E9�FS[�C\fKf�F^;:+Z+P@�U:C\fgIJ@�>�579K9<57=�Ie5~>
F^fL@�+4=:@�U�U�+^CE=�=�B:5Vf:/�;:=:>�5�C\=Gr��\=:>:C~F\���o þ�o þ á �:´\±�
Z³���³�È�
 ú �â��²_"P´A³ ù 

T�-0/nF6@�I��Z��+ ñ x�ÆSz��ZCE9K9<5Vf�F^/DCA�nCV>�5GF¤57=(«#CE+.5EfL@:z8@)�:fK-KI�CE9��8+P@�=�f.���v>�5VfKfLC��.CE9<9�CE=�r��E=:>�5GF¤57=
�D@)�:;:9LC\fK-g@�=!�n[Ì§)¨�¨%-<=:>�-0r�-K>�57+�F6@�I +Z57U�57=�57+Z57+^CV>�5GF í ¨$¨�U:[E=:U�57+.�4Õ2+2>�5VfKfLCÌF^/DCA�nCV>�5�F
«#CE+.5Vfg@:z8@)�:fK-KI¦C\9LCq9g��F�=�-<=:U:CE+mIJ5~>�§$¨$¨"@�9K-0/DCv@)�:fK-KI¦C\9LCafL[VUn})F�5¼¢�U$;:+�Å$������



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

 m-gU$;:+�Å$�mh~«#CE+Z5VfL@:z�@)�:fg-KI�CE9��Z+.@�=�fn�Z��+ å¼æ @�kVB å¤ç �

 #��+¤CAfKf�/:@�=�fK+P@�9K9<57+^C�FS[�C\f<f,>�57=�«#CE+.5Vfg@:z8@)�:fK-KI¦C\9LC"�8+P@�=�fg57=�r�5V+Z/:9K-KU�57=�O�5GF^/:+.5\r�B�;:+a>�57=
57=�C2/:@�57��¢�k7-K5V=�fg57=��.��+�On�\fKfK+^CV>�5GF��n[�O�5V/:@�F^fK=�CV>�CAr�C\f<f�>�57=�CE=:>�+^C2�Z��+�FS�EIe+^CV>�5GF�O�57+^�\/Dz
=�CV>�5GF�/:@�+Z+.579LCAfg-g@�=DFP/:@�57��¢�k7-K5V=�fg57=��

` ì
� ° \ ¨$¨�¨�¨ � ¨]\Cîäí ï §� ¨]\;î�í ï § ° \ ¨�¨�¨$¨ �¥ar�57=�-n>�5VfKfLCY�ZCE9K9Dr�-tFSCV>�5¼>�5VfmF^-gU�C\f<fn/:@�5V�8¢�kV-K57=�fK57+.=�CYr$57+Z/:9K-KU�57=2IJ@$fgr�5V+Z/DCV>�5ar�CE+PCE=:>�+^C)�

T�-0/nF6@�I - ñ x Æ z��ZCE9K9<5Vfq/:9<;nF^fK+^CV>�5GF�9g��F�=�-<=:U:CE+.=�C��.��+�C\f<fYU�5¦5VfKfa+.57>�@$r�-tFPOnC\+Zf,+.5GF^;:90ftC\f8}�F�5
¢�U$;:+�Å!�D�

���



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

0 0.2 0.4 0.6 0.8 1

1

2

3

4

5

Silhouette Value

Cl
us

te
r

 m-KU$;:+�Å!�nh ª 9<-</DCY9K��F�=�-K=:U:C\+m/:90;nF^fg+PCV>�5��
Õ2+,r�CE+ 365�/:9<;nF^fK57+�r�CE9K>�5GFYF�5~>:CE=J>�57=JIe5GF^f#+.5E��+.5�F�57=�ftCAfg-Ãr�C¤9K��F�=�-K=:U�57=�;�f Ó F�5"y��ýÅn�ýÅ�Ô�@�kVB
+.5GF^;:90ftC\fK5Vf�r�-tFSC~F�-�fLCAO�579K9,{��m�

u�CiO�579K9�{��#h�_Y5E��+Z5GF�57=�fLC\fg-Ãr�Cq9g��F^=�-K=:U:CE+#�.��+�>�57=2«#CE+Z5VfL@:z�@)�:fg-KI�CE9LCq�Z+.@�=�fg57=��
å¼æ å¤ç /:9<;nF^fK57+ = O

ztx�� x ñ �:y z�x��üy:Å!�ä� { ��� ñ�ñ ��y Ån�üy:Å�Å ñ
ztx��g{\y:|�� z�x��üy�x���| y �m� ñ x���y {�� ñ |����
ztx��g{\y�x�� z�x��üy�y:|�| Å ��� ���D|�| {�� ñ {��2�
ztx��g{Ax�Å�y z�x��üy:Å��:| � ��� ñ Å!�/� y��;���/��{
ztx�� x ñ x�Å z�x��üyä�:x_� � |n� x�x:yä� Ån�ý|�|�y ñ

��o þ�oC� a È�
 ú � ��² û ±7³���±�
.´ ú
_v57>:CE=�;:+�F�-<Ie;:9<57+.-K=:U�F^r��E+P>�57=�C,/�;:=:>�5�F�9<;�ftFSC\ftF�57=�>�+PC~F,CAfKf�>�5V=�@)�:fg-<I¦CE9gCYU�5~@�Ie5Vfg+Z-K=�;:+
F�-g>�@$r�-<=:>�FMF^fLCAO�-K9<-<fg5Ef�FMF^`:=$�:;:=�/�f�r�CE+¤>�5Vf�+8;:=:>:C~F^fg5�ft[VU�5Ef�IJ57>�/:@�+ZftC7F^fg5e=:@�F�57=�}m>�rDF\� ê4ë
@�kVB á ì ° e�í�§�I���j"5VfKfLC�O�57+P@�5V=:>�5"�n[�C\fKfH>�57=�ft[EU�U�5~@�IJ5VfK+.-K=JU:CAr¦Ie-K=DF^f4+P@�9<9KI�@�Ie57=�f�D|



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

@�kVB�IJ-<=DF^fY9<`:��fK/:+^CE��fZ}H>�rDF\�4B���U�F^fYfg+8`:kV/�/:+^CE��faI�@$fY+^�E9LF�57=�� ª �:fg-<IJ57+Z-K=:U!CAr�+Z5GF^;:9<fLC\fg5V=
�Z+^[E=ÌF�-KI�;:9K57+Z-K=:U�/�;:=:>�5�C\9K9<ftFS[�-K=�fg5eU�5J=�[EU�@�=�=$`�-K=��.@�+ZI¦C\fK-g@�=���j25EfKftC�>:[e@)�:fK-KIe57+.-K=:U
-K=�fg5�/DCE=�5Vd�fK+^CA�D@�9K5V+^Cvfg-<9K9�r��E+.>�57=�;�fLCE=��.��+�F^fg��+�F^fLC¼@�kVB�Ie-K=DF^fLC¤r��E+P>�5��.��+�r�C\+.-LCAO�9<57+.=�C á
@�kVB ê �Ej"5Vf�@)�:fg-<I¦CE9gC��ZCE9K9<5VfD�E+m+.5~>:CE="CE=�C\9<`nF�57+PC\f�-K=:U:[\57=:>�5qfg-g>�-KU:CE+.5�-�>�5VfKfLC�/DCi��-<fg5V98}E@�kVB
¢�=�=DF�O�5GF^/:+.-Ãr�5Ef:-�CirDF�=�-<f<f��m�üy��
DM'5g h aHØ \ m�à:ÙDÜibGÙ(Ý�` \ ÝHÜ8Ü.ÙDÚ
� ñ x�ÆMz��ZCE9K9<5Vf�BDCV>�5q-<=�fg5�=:@�F^57=2FS[aF^fL@�+D-K=�r�57+8/DCE=v�n[ å¤ç @�kEB å¼æ ;�ftC\="F^/:-K9<9K=�CV>�57+Z=�C�O�57+P@�>:z
>�5YfK-K9K9:F^fL��+�FPftC�>�579$�n[�/�;:+.r�C\fK;:+8/:@�57��¢�k7-K5V=�fg57= ê �E�4Å$x�ÆMzt�.C\9K9K5Ef�>:�E+.57IJ@$f�BDCV>�5a=:@�F�9L�\=:U�>�57=
F^fL@�+�-K=�r�57+8/DCE=��n[ å¼æ ��j"5VfKfLC¦O�57+P@�>�>�5¦�n[�CAfKfYr�-K=:>�57=!-K=��Z��9K9¤F�=�5Vf<fv�8+^CEIe-K�Z+P[E=�@�kEB¾C\fKf
F^fg+P��Ie=�-K=:U�57=�+Z;:=�f�ft[VU�5Ef��n[Er$57+Z/DCV>�5GF�IJ57+HCAr�=:@�F^57=DF�9g�E=:U�>��
��Å$x�Æizt�.CE9<9K5Vf~O�9<5Er¼CE9K9gC,9<`:��fK/:+^C\�8f�FP/:@�57��¢�k7-K5V=�fg57+�=�5VU:C\fg-Ãr�CHr�-<9</�5VfGIJ@$f�F�r�CE+^CE+�57=Y/:+^CE��f$=�5~>:[Af.�
� ñ x�ÆMzt�.CE9<9K5Vf$57+ZB���9<9tF�On[V>�5��D@�F�-0fg-Ãr�C�@�kVB¼=�57U:C\fK-0r�CHr��E+P>�57=¼�Z��+ å¼æ }EF6@�I >�5GFMFP;�fL@�I 9L[VUv=��E+.z
I¦CE+.5q=:@�9<9Z�M¥ar�5V=�@�I å¼æ r�CE+�F^/DCE9LCE>�IJ@$f$BDC~FPfg-gU$B:5Efg57="FS[,O�5V+P@�>�>�5q>�57=�9L�EU�+.5�9<`:��fK/:+^C\�8fg5V=
-�Å$x�ÆMzt�.CE9<9K5Vf#�n[">�57=(C\=�=:@�+.9<;:=:>:C"F^fg+.��IJ=�-K=:U�5V=¦F6@�I ;�����F^fg@�>er�-g>e57=�B���U�+.5��Z+.-LF^fg+P��I¦FSz
BDC~F^fg-KU$B:5VfZ}mfZ� 5Vd���C\fKfa90;:�8fg5V=�CEkVk7579K5V+.57+^CV>�5�F�Ie57+¼;:=:>�57+¼fL[VU�5Vf.� å¤ç r�CE+�=�57U:C\fK-ÃrÌ-�On[V>:C
�.CE9<9K57=JIJ57=�F^fL��+Z+.5 Ó F^fg��+.+.5�+P@�9<9KI�@�Ie57=�fLÔ#- ñ x�ÆMz��ZCE9K9<5Vf.�GX25VU:C\fg-Ãr�C¤r��E+P>�57=�CE=:U�57+�+P@�9K9<I�@:z
IJ57=�fK5Vf�F�+Z-</�fg=�-<=:U	@�kVB	O�57+.@�+Y�n[�Ç~z8CEd�579<=DF"+.-</�fK=�-K=:U�� ] fKf�+P@�9K9<I�@�Ie57=�fg5Vf,r�CE+¤Ie-K=:>�+.5�-
Å$x Æ z��ZCE9K9<5Vf�O�57+P@�>�>�5��n[¦C\fKf¤F^fK+P��IJ=�-<=:U�57=	>:�\+��.��9 36>�5�ft[VU$/:+.@)����57=	Ie`:kE/�5Vf�On�\f<fg+.5¦�E=!-
ñ x�ÆMz��ZCE9K9<5VfZ}G>�5EfDO�9K5\r�CE9<9<ftFS[YIe-K=:>�+.5afg+Z`:kE/nF^/:-K9<9K=�CV>�IJ579<9LCE="ft[VU�5VftF�F�-K>�@�+.�
j257=(«#CE+.5EfL@:z8@)�:fK-KI�CE9LC2�8+P@�=�fg57=�F^/:-<9 36>�5�F^-gU�[\f,-�>�5�fKr�[��ZCE9K9<57=��:� ñ x Æ z��ZCE9K9<5Vf,57+ZB���9K9LFv57=
9K-K=A3�5Y>:�E+#>�5YfKr�[�/�@�57��¢�k7-K57=�fK57+.=�C�I�@$fKr�57+Z/DCE>�5�r�CE+PCE=:>�+^C�@�kVB2U:CAr">:�E+.�Z��+mÂ�57+^Ca@�9K-0/DC�@)�nz
fg-KI�CE9LCvU�5~@�IJ5VfK+.-K5V+.�\��Å$x Æ z��ZCE9K9<5Vf�r�CE+4/�@�57��¢�k7-K57=�fK57+.=�CaIJ-K=�-<IJ57+PCV>�5¤-�FSCEIJI�Cq�:;:=�/�fn@�kVB
U:CAr�>:�E+Z�.��+#57=�@)�:fg-<I¦CE9�U�5~@�Ie5Vfg+.-8�

�:�



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

i �eö�K��$¸m���$¸

� ñ x�ÆMzt�.C\9K9K5Ef�r�-LFSCV>�5�>�5EfqF^-gU	CAfKf�5VfKf,IJ5V+¼Cir�+Z;:=:>:C\f�ft[EU Ó ê4ë ÔYU:CAr%FPfL��+.+.5�90`:�8f</:+^CE�8f,Ie57=
IJ-K=:>�+Z5%+.@�9K9KIJ@�IJ57=�f8},5VfKf�IJ-<=:>�+.5!CAr�+8;:=:>:C\f�ft[VU Ó êHï ÔeU:Cir F^fg��+.+.5�+P@�9<9KI�@�Ie57=�f�Ie57=
IJ-K=:>�+Z5J9<`:��fK/:+^C\�8f.�D��Å$x�ÆMz��ZCE9<9K5Vf�>:�E+.57IJ@$f�57+8B���9K9tF¤On[V>�5¦9L�EU�F^f�90`:�8fK/:+PCE�8f�@�kVB�9L�EU�F^f�+P@�9<9Lz
I�@�IJ5V=�fm�.��+�5VfKf#+Z;:=:>:C\+.5¼ft[VU��Gj25V=�>�5GF�-KU�=�r�CE+.-gCAO�579<=eF6@�I BDCV>�5�F^fL��+�FPf�-K=�r�57+8/DCE=��n[�+.5�z
F^;:9<fLC\fg57=Ìr�CE+a/�;:+.r�C\f<;:+Z/:@�57��¢�k7-<57=�fg5V= ê �m1¤[V>�5¦90`:�8f</:+^CE�8f�@�kVB�+.@�9K9KIJ@�IJ57=�f��n[Er$57+Z/DCV>�5GF
IJ5GF^f�CAr(>�57=�=�C�- ñ x Æ zt�.C\9K9K5Ef.��j��\+.57I�@$f4BDCV>�5�=:@�F�57=DFY9g�E=:U�>�F^fL��+Z+.52-<=Gr$57+Z/DCE=J�n[ å¼æ �E=
r�CV>�r�CE+.-LCiO�579K= ê BDCV>�5¼-�Å$x Æ z��ZCE9<9K5VfZ�
j257=�@)�:fK-KI�CE9LC�U�5~@�IJ5Efg+.-<=��Z��+�Å$x�ÆMzt�.CE9<9K5Vf�O�9K5\r &7ë �nj�[e>�5EfKftC�r�CE+v>�57=�/:@�+8ftC~F^fK5e=:@�F^57=
F^/�;:9K9<5¼>�5Vfnr�CE+.-0f�-K=�fg+Z5GFMFSCE=�fnC\f<fDfK5GF^fLCv57=��E=�=�;�/:@�+8ftCE+.5Y=:@�F,@�kEBJF^fK;�>�57+PCY+.5GFP;:9<ftCAfg5VfZ�Ej��E+.z
57I�@$f��E+,>�5Vf#Ie`:kE/�5Vf�fg+.@�9K-gU$f�C\fKf#5Vf<f�ft[VU�IJ5~>�/:@�+ZfLCE+.5�=:@�F�BDCE+�B���U�+.5�9<;:��fgI�@$ftF^ft[\=:>�F^/:@:z
57��¢�k7-K57=�fm�E=�ft[VU�Ie5~>�9L�E=:U�+Z5¤=:@�F\�7j"5VfKfLC¼�E+Hr�-0/�fg-KU$f�C\f<fnfL�E=�/DCa�n[¼>:[v90;:�8fgIJ@$f�F^fL[E=:>��\+H57=
CAr�>�5¼r�-0/�fg-KU:C~F^fg5q�nCE+^C\IJ5VfK+^CE+.=�Cqr�-g>"fZ� 5Vd��~>�5�F�-gU�=�Cir�57=�57+8U�-tF^=�[E9LCqft[VU��
p2+^C\�8fg5V=�F�@�Iîfg+8`:kV/�57+#ft[VU�5Vf�=�5~>:[\fnO�9<5Er�r��E9K>�-gU$fDB���U��n[¼U�+8;:=:>�CAr�B���U�CEk7k75V9K57+^CAfg-g@�=�Cir
9<;:�8fK57=��n[¼fL[VU�5VftF�;:=:>�5V+�F�-g>:C�})r�-<9</�5Ef�IJ5~>��Z��+P>�5�9L[EU$f�fg+Z`:kE/m�G£a-K>�F�-<Ie;:9<57+.-K=:U�r�CE+,CirDF^ft[E=�z
>�5Vf��8+^[E=JfL[VU�5Vf#fg-<9K9mI¦CE+8/�57=¦¨_e ë:í I�}�r�-<9</�5Ef4/DCE=eft�E=�/DC~F�r�C\+^C�r��\9#B���U$f4�.��+,5VfKf#B���U$BDC~FSz
fg-gU$B:5Ef�F^fL[VU��7u�+.@�9K-gU$fKr�-tF#/:@�IeIJ57+4>�57=2B���U:CvCEk7k75V9K57+^CAfg-g@�=�5V=�CAr�90;:�8f:�n[Yft[VU�5Ef�F�;:=:>�5V+�F�-g>:C
-K=�fg5�F^/�5¤-Dr�57+Z/:9<-gU$B:5VfK57=�r�-K9</�5Vf�C\9K9<ftFS[v9<5~>�57+4fK-K9<9�5V=�9<`:�8f</:+^CE��fn-LF^ft�E9<9K5Vf��Z��+4fg+8`:kV/�/:+^CE��f.�
j257=¼@)�:fg-KI�CE9LC�U�5~@�Ie5Vfg+.-<=v-)Å$x�ÆMzt�.C\9K9K5Ef�U:Cir¼57=¼=�5VU:C\fg-Ãra9<`:��fK/:+^C\�8f�FP/:@�57��¢�k7-K5V=�f.�^j257=¤=�5~>:[\ftz
+.-</�fLCV>�5¤/:+^CE��fg57=JF6@�IÁ>�5VfKfLC¤I�@$ftF�r�CE+PCE+H�\+��D@�F�-<fK-0r";:+,F�-g>�@)r�-K=:>�FMF^fLCAO�-K9<-<fK5Vf�FMFP`:=$�:;:=�/�f.�MÕ"+
CE=:>�+^C"��57+�FP��5E/�fg-ÃrJOD��+a>�57=�=�C2/:+^CE��f�-K=�fg5�r�CE+^C2�.��+¤F^fg@�+q>:[�>�5Vf,U�57+a�$/DC\f��8+.-</�fK-g@�=DF�IJ@$ftz
F^ft[E=:>�I�@$fH+^�E9tF^57=���Õ2+a>�5Vf<ftC�+.5GF�@�=�57I¦CE=:U�/DCE=�CE=�fLC~F�C\fKf�5EfKf�FS[�9L[EU$f�+P@�9K9<I�@�IJ5V=�f�F6@�I
I��i369<-gU$f�F6�$/�5GF�;�fK-K�Z+P[E=�57=�O�57U�+^�E=DF^=�-K=:U�Cir¾fK+Z`:kV/�/:+^C\�8fg5V=��H*�= FS[E>:CE=RO�5V+^�\/:=�-K=:U�>:�\+
å¼æ $ � ¨_e ° U:Cir 5 (Zê � å¤ç � ì � ¨2ei§ ë Ie5~> êHï @�kVB á ì ¨]\ é ë I��HÕ"+"57= F6[V>:CE=
O�57+^�\/:=�-<=:U2�.��+^�\=:>�+^C~F�>�57=�@)�:fg-<I¦CE9gCYU�5~@�Ie5Vfg+Z-K=�CirDF�5\r��E+ZfZ�
ln-KIe;:9<57+.-<=:U:CE+.=�C�U�57=:@�Ie�.��+P>�5�F4IJ5~>2F^ftC\=:>:CE+P> � � ��I�@�>�579<9K57=�r�-<9</�57=�5P3,�E+�fg-<9K9<+^�EkV/:9<-gU$f
5Vd�C\/�fm�Z��+�CAfKf#>�+^C�CE9<9<fK�.��+�F^fLCE+Z/DC�F�9<;�ftFSC\ftF�57+�CirJ@)�:fK-KIe57+.-K=:U�F^+.5GF^;:90ftC\fK5Vf.�\ #��+�CAfKfmr�57+Z-g¢�57+^C
+.5GF^;:90ftC\fK57=2/:+^�ErDF�C\fKf�>�57=�@)�:fg-KI�CE9LCY>�5GF�-KU�=�57=eF�-KI�;:9K57+PC~F�Ie5~>�B\3M�E9Ã�eCir�5V=�Ie57+�/:@�+Z+.5V/�f
fg-g>�F.O�57+P@�57=:>�5,fg5V/:=�-0/2F6@�I T�*�l Ó T�CE+8U�5�*�>�>$`"ln-KIe;:9gC\fg-K@�=:Ô�5V9K9K5V+nj"*�l Ó j"5VfLCEkVB:5~>¼*�>�>$`
ln-KIe;:9gC\fg-K@�=:ÔÉ¥à��¦6�
_v5E/:@�IJIe57=:>:C\fg-K@�=�57+#�.��+�r�-K>:CE+.5GFPfK;�>�-K5V+#-<=:@�IÁ>�5EfKftCq��+P@i365V/�f.hë u�+^C\=DF�-K57=�fLC�O�5V+^�\/:=�-K=:U:C\+.}7>�rDF\�7B�;:+HF^fK+P��IJ=�-<=:U�57=��\=:>�+^C~F�Ie5~>2fg-K>�57=ë ] =�r��E=:>:CY+.-</�fK-gU�fL[VU�I�@�>�5V9K9:IJ5~>2>���+.+^CE+.}V�.��=DF^fK57+.}EOD@�U�U�-<5¤5VfKk���2�



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|ë Õ"fg�$/DC�-K=�fK57+.r�CE9K9<5Vf~�n[�>�5GF�-KU�=Gr�CE+.-gCAO�9K57+Z=�C�F6[�C\fKf$57=¤On�\f<fg+.5qF^;:+.+P@�U:C\fKI�@�>�579<9757+ZBD[\9K9tFë u�-0fKftCAf��n[¤Â�5V+H>�5GF�-KU�=�r�CE+.-gCAO�9K5V+HF�@�Iî-<=Gr$57+Z/DCE+��n[YB�;:+#ft[VU�U�5~@�Ie5Vfg+Z-K=�;�fg�.@�+ZI¦C~Fë  m9K57+�r�-K=:>�+.-0/�fg=�-K=:U:C\+�@�kVB�@�9K-0/DCYr�-<=:>�F^fK`:+Z/�@�+ë Õ2=:>�5V+�F6�$/DCaf<`:=:U�>)�:;:=�/�fg57=DF�-<=Gr$57+Z/DCE=��n[YB�;:+�9g�\fKfD5VfKfDft[VU"r��E9<fK57+ë ln-KI�;:9K57+^C�IJ5~>�B���U�+.5"fL[VU$BDC~F^fK-gU$B:5VfK57+.}�>�rDF\����r�57+a§ í ¨�/:I�©tB�F6@�I �E+�I¦[E9<5VfHIe5~>
��+.��=�CYu�[VU�5Vfë T�;:�8fgIJ@$f�F^fL[E=:>�FPO�57+P�\/:=�-K=:U:CE+)-GfL[VU�5VftF�9g�E=:U�>�+.-</�fK=�-K=:U�fg-<9K9LFSCEIJI�CE=DFDIJ57>�F�-g>�@)r�-K=:>�FSz
O�57+^�\/:=�-<=:U:CE+ë u�5GF^fLCv57=�CE=�=�C\=�fK;:+8O$;:9K57=DF�IJ@�>�579K9��E= � � ��IJ@�>�579K9<57=

� ñ



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|

J ó���ó�¹,ó���¸#ó�¹¥^{¦¦_¤@�95Ü7=�� W }7_a;:=:U��~uH�7I��üÂH� Ó y�x�x���Ôkjml+npokqsrut6rwvxl[yst6zSn'l+{6|�zEzwvuy[}<l�~����	l[�^������v�y[{���rxt��
� vEzwvxr���l�~���v�}!����o�|)|�{�rw��t�vuys�7��*�;:+P@)��5�C\= W @�=:U�+.5�FMF¤@�= W @�I��:;�ftC\fK-g@�=�CE94Q�5Vf<B�@�>�F
-K= ] ����9K-K57>�lnk7-<57=�k75GF�CE=:>2*,=:U�-<=�5757+.-<=:Un}E* WaWYª Q ] l4}$y�x�x��¥<y�¦¦N2@G`�f.��je� Ó y�x�x���Ôk�6rw�	l[y[}���v�y[{!����t6q+�^|�n�ts�^��vu�)|<rw��t�vuy�{6|��9t�vxzun'|�y6r]y!|�t������^v�}!�6rt�
j�@�>�U�5 W -0fK`�j�CE-K90`���9g@)O�5¥KÅ�¦��m� �k¡B¢'£�¤s¥�¦6¥x§+¤ Ó Õ�F�5V+�æ¡F���;:-K>�5v�.=:>�5Ed:Ô¥Ò��¦¦X�C~F^+¤N�57IJ-K>:CG}4N2C~FSFSCE= Ó y�x�x�|�Ô�}]�=t��¨}!|��E¡-{s{�7��v�n<qszxt6rHvxl[y7l�~©ru�!|�� zEl[�ªt��	l!q+y[{
��v�n«okzwv ¬|�{�®�v�}!������o�|�|�{�£+�9t�v�ys�<q+y[{6|��#��v�{6|¯��v�y[{�jml[y[{]vErHvxl[ys�7��j25E�nC\+ZfgIe57=�f�@��
] ����9<-K5~>"Q�57kVBDCE=�-<kGFA} W BDCE9<IJ57+�FHÕ2=�-Ãr�5V+�F�-<f<`�@��4u�57kVB:=:@�9K@�U$`¥5��¦¦Q¿�i½ B:-<fK5$}A m+^CE=�/ Ó y�x�x�Å�Ô^}^� zEq!v�{c°±|����stsy�vx���«²E�«v ~ru�#|�{]vErHvxl[ys³S�MÕ"=�-Ãr�57+�F^-<fK`¼@���_aB�@:z
>�5¤��F�9gCE=:>n}7X"5E»µ´,@�+Z/¥K|�¦¦pJ�$p�;:=:>$;�})«m- 3�;nFPB�I��üÂH� Ó y�x�x���Ô^}� zHq!v�{<°±|����stsy�vx����²9£!��vE�¨{�|�{]vxrwvxl[ys³6�)Õ"=�-Ãr�57+�F�-0fK`
@��4«m57=�=DF^`:9<r�CE=�-gCG}7«�B:-<9LCV>�579Ã�:B:-LC¥0�!¦�£��s¶¼;:57-0�D@n}GX"5GF^fL@�+�I��üÂH� Ó y�x�x!��Ô^}+�6q!�·�	lS}!t6rE|�� � ts��|�{�tsyst6z��S��vu� tsy[{�l�okrwv�n�v�¸�t6rwvxl[y��
j25E�nC\+ZfgIe57=�f�@��#Q�57kEBDCE=�-Kk�C\9mCE=:> ] 57+P@�FP�nCEkV5¤*,=:U�-K=�5757+Z-K=:Un}VÕ"=�-Ãr�57+�F^-<fK`2@��4 m9K@�+.-Lz
>:CG}G�2C\-K=�5GF�r�-<9K9<5$}7 �Ta}~Õ�l ]¥B�ä¦(�"@�579�}$um;nF^BDCE+�I��üÂH� }�¹º|���o�l[ys��|���q!� ~�t!�)|�t�osom�	l)»6v�n't6rHvxl[y�l�~c¼1t��	|�rxl�l�okrwv�n't6z3~S�	l[y6r
vuy%n<qszHrHvH�¨l �9½ |)��rHvu��|�l�okrwv�n�v�¸�t6rwvxl[y���j"5E�nCE+ZfKIJ57=�f�@��YQ�57kVBDC\=�-Kk�CE9�CE=:> ] 57+P@�FP�nCEkV5
*�=:U�-<=�5757+.-<=:Un}VÕ"=�-Ãr�57+�F�-0fK`"@��4 m9K@�+.-g>:C�}��2C\-K=�5GF�r�-<9K9<5$}7 �Ta}~Õ�l ]¥ ñ ¦¦1"�DQRCE+¡3SCAr�C7CE+^C�}Dj�CE=�-K5V9�I��üÂH� }=£Sq!� � vuy!|�¾�v ~u~q+��|����s�st�o�|�¿BokrHv�n�v�¸�t6rHvxl[y � ��°ÀqszH�
rwv okzx|��6q!�^�	lS}!t6rx|�°Ál+{6|�zÃÂ=osom�	l)»6v�n't6rHvxl[ys��l�~�¼1t��	|�rxl©�m�	l[y6ru�7�Dj"-Ãr���@��v �T�Õ�*�X2u
Q�57kVBDC\=�-KkGFA}�T�;:9K5~[aÕ"=�-0r$57+�F�-0fK`2@���u�57kEB:=:@�9g@�U$`¥^{Ax!¦�ln5GF^BDCV>�+.-�} ] +^Cir�-K=:>�}1°±qszHrwvE�¨l �9½ |)��rwv���|%l�okrHv�n�v�¸�t6rHvxl[y±q+��v�y[}�|���l!zHqsrHvxl[yst����7t6zu}6l6�
�^vEru�[n'�p²E°Ä¿º¡ÅÂc³¥^{�{¦�uH�H½¾� W B�;:- Ó { ñ�ñ ��Ô�¼ �	|�{]vx�)rwvxl[yÆl�~±ru�!|�t!|��	l+{�+yst[n�vx�7zxl[t[{!��l[yÇtC��t�vEzu�t��Æv�y
tÈ���	l[�^������v�y[{Ét6r�zut��¨}!|��+ts�Êtsy[}�zE|��Äq+��vuy[}ÉtsyËv�y6rE|·}]�9t6rx|�{Ìru�l6�¯tsy[{Èrx���	|)|��
{]v�n'|�ys��vxl[yst6zL��l!q!�	��|�ÍO��l6��rE|9»�oBtsy!|�z]n'|�rx�!l+{�}�?i@$;:+.=�CE9#@���½¾-<=:>e*,=:U�-K=�575V+.-K=:UeCE=:>
�.=:>$;nF^fK+.-LCE9 ] 57+P@�>$`:=�CEIe-KkGFK����{ ñ z8Å ñ¥^{\y�¦�uH�:½¾� W B�;:-8}�Tv� W ��lLÎ$;:-K+Z5 Ó { ñ�ñ y�Ô�}�Âcy%|9»�o�|��^v�n<|�y6rxt6z=��rEqS{�¯l�~�ru�!|kÏl[�Ðl+��|���t
rw�9t�v�y�v�y�t����	l[�^�^��vuy[{'t6r]zut��¨}!|«�+ts�Ætsy[}�zE|��ºq^o�rEl�Ñ!Ò Æ }~?A@$;:+.=�CE9�@��m½¾-K=:>2*,=:U�-K=�5�z
57+.-K=:U�CE=:>2�.=:>$;nF^fK+.-LC\9 ] 57+.@�>$`:=�CEIJ-<kGF����n} �:��zt�����x



j25GF^-gU�=�Cir2B���U$BDC~F^fK-gU$B:5VftF^ft[VU��.��+#/:+^CE�8fK-gU:CvF�-g>�@)r�-K=:>:CE+ u�Q�*�w2x:y:zi{E|¥^{EÅ�¦�u�B:5vQRC\f<B�½�@�+8/nF Ó y�x�x�|�Ô^}�°AÂ�£S�6ÂpÓÀ®�|�z o��¥^{���¦¦pJ��j"5EOm}Dl�� ] U�+^CA»"CE98} ] ��«m+^C\fLCA�m}DCE=:>�uH��Q�C\`DCE+.-Ãr�C\=�� Ó y�x�x�x:ÔÅÂ�~)ts��rÅtsy[{¯|�zHvErHvu��r
n�qszErwvxl �9½ |)��rHvu��|�}!|�y!|�rHvx�At6zu}6l6�·vErx�[nÄ~�l6�#n�qszErwvE�¨l �9½ |���rwv���|Al�okrwv�n�v�¸�t6rwvul[y�ÔB¢��·}!t��	vEvx¥
Õ y2«#CE+PCE9K9<579:��+.@)O�9K57IÁF6@�9<r�-K=:U"�8+P@�Ið=�C\fK;:+.5Y£���k~@�=��Z57>�57=�k75$}~«#C\+.-tFA}\���#���/� ñ zi�ä���D�¥^{��¦¦Q�-K90fL@�=�},lD;nF6CE=�?~� } ] +.=:@�9g>n}4?i5GFMF^5 W � Ó y�x�x�Å�Ô�} Õ y6rw�	l+{�q[��rHvuy±rEl�om�	l � t � vxzwvxr��7tsy[{
��rxt6rHvu��rHvx���7�\Q�k~��+^CA»�zLN"-<9K9¥^{E|�¦¦N�;:kEB�@n}E½�@�9K�.ztN�57-K=�+Z-KkVB�I��üÂH� Ó { ñ�ñ �$Ô^}OÂ�|��	l+{�Syst[n�vu���kl�~-¹ºl[t[{AÖ�|���vx��zx|��7�El�@�k7-K5EfK`
@�� ] ;�fL@�I�@$fK-Ãr�5q*�=:U�-<=�5757+�Fi}V�.=�k$�V½�C\+.+.57=:>:CE9<5$}7«#CG�¥^{A�!¦¦p2+^C836=:@$r�- sk$}Aln-<=�-LoMC Ó y�x�x��:Ô�}�Â�|��	l+{�+yst[n�vu� ¿=okrwv�n�v�¸�t6rwvul[y�l�~�Ö�|���vu��zE|��º�º��vuy[}�jml+n��
okqsrxt6rwvul[yst6zs� zHq!v�{�¾��+yst[n�vx����tsy[{�¹º|���o�l[ys�^|��6q!�×~)t!�)|�°Á|�rx�!l+{6l!zxlS}�D}:-<=J«m+P@�k7575~z
>�-K=:U�F�@���fKB:5�ØkØ Õ1Õ y6rx|��Oyst6rwvul[yst6z^ÂqsrEl+n'l!rwvu�)|�j-l[y	~�|��	|�y!�)|º�1j Õ ¡B¢<je¡ÄÙR°Ä¿�£�¿º¹
Ö�¡�® Õ je�1¡«��Óº|)lS}]�9t[{'¦6ÒsÒ1Ú�¥�¼Ãt�o�|��e¢º°RÖÃÒ1Ú�¦[Ûm}$y�x�x����

��{


