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?A@�BDC�E2FHGJILKNM�@!GPO�Q2E1RJR:GTSUC�E2Q
VUWTXTY[ZT\^]`_�_aYbZTY[]^WPY[YHc�\^d*efY[\^]`]gYHh�WTi%ikj[XTlmYb]`WTjnXPY�o&h�dqpflmr[lslmr#ef\`lspmdq\^]`d*dtW�lfd*\upvYbwxjn]^_�W6yfY:z
ysj[\^lspmY{jnlmYnYAcnjn\!_�WT]`_[d|YAcaY[wPYnY[l�pm\2zTi}W�pspvYAjnlmYnY{caY[espf\^jn\~w�dq\^_�_[jToxV�d*\^_aj[p�c[Y[Yapm\uc[Y6p/]gr[wT\`wPrnr6�
l���lspvr}pfWT]^]`\gY��:Z��Td*X�wT\`wPY[ef_6Y[_�WTXA��ysjn_[j�pmr[�TdqX:�UpvYa\~ls���PraikdqXTi}WTj[pfjn\^lsd*X�i%\^dq]`p���i���_�lfdqXTlmr
i�WT_6YnY[XJo���\`pm\Pj[Xk_�WT\upmd*X�_�\`X�Y[X�pmY[X�W�p&VUWTXTY[ZT\^]`_6Y[]^]`d�caY[\^XA��ZT�TdqX�pvr[Z�pf\^wT\`wPY[ef_6Y[_�WTX~o�h�\`pfd*X
w�\`pm_6r[]`]^d�V	W�XPY[ZT\`]^_�_6YAwTrnr[lfdqd����UX�pvr{��ZT�Tdq]^]gr{l��:�Tr[XTwT\`wPY[ef_6Y[_�WT]`]gY��

��\`]`pfpf\TlfW�lf\x_�W:pmlfW�W�VUWTXPY[ZT\`]^_6Y[XAwxd*lmr[r[XTlmr�yfY�pmY[e1ysj�Y[Y���ZT��d*X�l��:�Tr[XTwT\`wPY[ef_6Y[_�WTX~o��/��p(VUW:�
XTY[ZT\^]`_�_aY}wTrnr[lfdqd}h)WTiki%jn]^YnY[XJz�i}W�pspvY{ik\upmdqX�ZPr[X)wPrnr[lsd*d�pvY[_6Y[\`lf\`X�_[j[pf\^\^XP�
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  �
r[esd*]^]`\^l�pmd*X�YaW�pmjnikYnYapspm\`d*X�ikY[]^]`\^Xk]gYnY�ysdqXTX�WTl
  �	wTr[�Tdqpfd*esik\`XT\^l�pm\^X�d*X¡rnr[esd*]`]^\^X�d*X¢Y[W:pmjnikYnYapspm\£z[ysjnlslmY�lmY[]`]^\upvYnY[X �*¤£¥§¦¨¦¨©«ª2¬6­%®[ª pmlqoJlf\`\^e��p��:ikrap�p���Z6yfr[]`]gr}i%d*es_�_�\¯ysjnXTjn]`]gY
 �° �n±�����]^]`\^XTdqX�p��n±n_6Y[]`W�i%jnXT\`i}W�pf_aYa\^lspfd*X²yfrae1ysd*l�pmdq]^i%\^d*X�lsWTWTXTX�\`pfpfd*]`WTlflfY�³
 #´ jn\^�PY[Y[X}_6r|��pspvrnr�Y[W:pmjnikYnYapspm\^dqXN��ZT�T\`lspmr[ik\`lfdqd*XJµ[¶�·2¸#¹fºP»¼¶�·£¸¾½nº/¿À_�\^dq]`pmdqX}��ZT�T\^l��
pmd�Á«zD¶�·£¸#¹fº�¶�·2¸Â½nº�¿À_�\`d*]`pfd*X�_6YapmdqXPYnYapf\^j�Á«z�·À¶�·2¸#¹fºfº�Ã�¿1_�\^d*]`d*X�lfW�]^_[dqWTikY�Á

 #´ Y[lspmYnY{lmrnr[X�XT±n]^]`\^ls\^lflfr�]gYaWTlfdq_�_ad*\`lflmY%d*ls\^\^X�p���carnr}p���Z6yfrnrAikdqef_�_�\ÄysjnXTjnY �
 �° WTjni)³	��Y[\^_�_�\£zLik\`_arÅc[jn\^�PY[Y[X�_�W�caYapmY � ��lf\`\^e�p��:i%\^dqX�Y�c�WT]`]gY�z�cnjn\`�PYnY[X�_�W�caYapvYÆ\^]u�i�Y[X�_�\`XJ³

Ç �DÈ6F�GTGPEÀQ(FHÉTÉTÈ6Q1�*��C�E1Ê
Ë ®�®[©«¦¨ª�Ì§Í�­%® µ � ��YaW�pmjnikYnYapspm\�jnX)c�\^\^ls\^_�_[j�¸ ÎÏ·ÀÐ%ÑvÒ�ÑvÓ�ÑmÔ*Õ�ÑvÖNº§zPi%\^lslmr%lf\^\`esp���ikra×1WTXT_�pm\`jAÓ
j[X�_�W�caY[WTl

Ó}Ø�ÐÚÙ#·£ÒÆÛÆÜ �qÝ ºUÞ ß�·2ÐNº

 �à \^]gYaXTXTd%·ÀÔ�Ñmá
º cnjn\:ysj[Z�pmYnY{lfWTj[emYnY[X�pm\`]gY[X�pfd*d*lsd*dqX�·1Ô6â^Ñmá�â�º

·ÀÔ�Ñmá�º�ã
ä
·ÀÔ â Ñmá â º§Ñ

ysjnl
¿À\¨Á á¾Îæå�á â ¿2åkç¡Ò�Á�yfYAÔ â ç¢Ó:·ÀÔ�Ñvå�º§è�pmY[\
¿À\^\gÁ�áæÎæá�â[yfY{Ô6âxç¢Ó:·ÀÔ�Ñ � º

  h�WTW�p�i�rnraef\`pfd*]`i�rap&_�W:pmd*X�pvY|caY[]^]`\^lf\`]^]^YNd*wTr[�Tdqpfd*esik\`XT\^l�pm\^ls\^]`]gr}rnraefd*]`]^\`lf\^]`]grNY[W�pmj[i�YnY��
pmd*\`]^]^Y

 êé Ì§­{­%ë�ì�í ]`_[j�jnX�îïÎï¶�·£¸Âº&ysjn]^]^Y[_�\^X � ��YaW�pmjnikYnYapf\^]`]gY�¸ðo à r[]^]`±n\^X¡jnXbj[]^d*ikY[lslmY
i��n±nl � �ñlf\`\^esp���ikrapm±[X�d*wPr[��dqpmdqefi%\^XT\`lspf\^XTdqX�Y[W�pmj[i�YnY6pfpm\	ò¸Úz6ysjn]`]gY�îóÎ¾¶�·vò¸ôº«o
à j��T\^l�pmWTlqµ í ]^_aj:jnX�¸ Î<·2ÐAÑ«Ò�ÑvÓ�ÑmÔqÕ�ÑvÖNº�ysjn_�\^X � ��Y[W�pmj[i�YnY6pfpm\2o�õ�W�pfjni�Y[Yapfpf\ ò¸ pmjn\ö�
ik\`\Ti}WTW�pfd*Xk_�W:pmd*X�¸ðz:i�W�pfpmY²ls\^i}WT]`jn\T_�WTXT_�\`X�Y[ls_[d*]`d*XTlfYN��Z�pmdq���TdqlflfrAiN�n±nl _6Y[\^_�_�\
¸ðµ÷X�i�YaZT�Tjn]`]^\^lsdqp � ��ls\^\`esp���i�r6p|o
øDj[efikYnY[]^\`lspf\£µ

ò¸ Îð·2ÐAÑ«Ò�Ñ:ùÓ�ÑmÔ*Õ�ÑTúÖ²º«Ñ
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��W�caY û o û µP��\`d*]^dqXÅÜ6å�åDÑmå�ÿ Ý pmWTXTX�\^lspmY|c[Y � ��Y[W�pmj[i�YnY6pfpm\2o

ik\`lflmr
ùÓ:·ÀÔ�Ñvå�º Î Ü�Ô â ç¢Ð � ·ÀÔ�Ñvå�ºmã

ä
Ã ·ÀÔ â Ñ � º Ý��

úÖ Î � ÖêÛÆÜ�ÔqÕ Ý Ñ�ysjnlN·ÀÔqÕ|Ñ � ºmãä
Ã ·ÀÔ���Ñ � º!ysjn]`]gY[\`X�Ô��²ç¢Ö �

Ö�Ñ i}WTW�pfd*XJo �
-/.10�.À0 3*4
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  h�WTj��TjnlspmY%ls\^\`esp���i�rNÔ���Þå å�Ô â zaysjnlN·1Ô:Ñvå�ºmã
ä
Ã ·1Ô â Ñ � º

d*lf\`i�o�Ô��� Ô�¹��� Ô����� Ô�â
 �� \`lmrnrAY[]`_�W�pm\`]gYNÔqÕ�]`jnwTwTW�pf\^]`jn\^ZT\`XJzqysjnlN·ÀÔqÕ|Ñ � ºfãä Ã ·1Ô��nÑ � º�¿1Ô��NçÅÖ�Á
d*lf\`i�o�Ô*Õ �� Ô6¹ �� Ô��

 ! X�pfWT\`pf\^\uc:\`lfdqlspm\2µ:lsd*WTefYnY{_6Y[\^_�_�\gY}Ô�µ÷l�pvY}]^r[Z�pmdqc�\^r}w�jn]`_�W6yfY�z�ysjapm_6Y}lf\`lmr[]upvr|carap/åPµ÷X~zT_�WTX:�XTd*l�c[YalspvY[Y[XtpmW�]^d*d&ysjn_�\^X�d*wPr6p��:Z�yfr�ikdqef_�_�\&¿¨pmjn\`XTd*Xtå�pvY[\�ÿ§Á§o���Y[\^_�_�\!i�Yapf_6Y[X)caY[e��
efd*]`]gY}jn]`]^dqdqp&pf\^]gY6p&j�caYap�pm\`]gY[X�Ô}lsd*WTefYnY�ys\^Y%åPµ ]^]^Y�o

 �" WTls\&¿ ysjnWT_�_[j�Yaescnj[\^XTdqXDÁ�ls\^\^e�p���i�ra×1W�XT_�pm\^j%Ó:·ÀÔ�Ñvå�º/lfYnY[�PY[Y[Xti%d*_6YnY[X�\^lfdqlspf\�_ajn]^i%d*lslmYc[Ya\^ZTdqd*lflfY�o í ]^_aj:j[X!#�·1Ô:Ñmå:º�Ô�µ X#å ¤£¥%$�Í'&�Ì%$�­%ë i%d*es_�\`]^]^rtå�¿¨pmlqoLpm\`]gYap*zPysjn\`ZT\^X�wPrnr[lsd*dåDµ ]^]^Y�z�l*o d[oPwxjn]^WT]`]gY²lmYnY{]^\`lmr[_�ls\Jd*ls\^\^X�p��nr � µ÷\^Y�Á§o(#/·1Ô:Ñ � º�jnX�lf\`\^l&Ô�µ÷X � �ñlfWT]`_[d*W�i�Y)¿1pf\^]^Yap|zysjn\^ZT\`X�wPrnr[lsd*d � µ d*\`]^]gYnÁ§o ° WTjni)³TÔ{ç)#/·1Ô:Ñ � º+*�Ô:o
, o � Yalf_[d,#/·ÀÔ�Ñ � º�Î Ü�Ô â � ·ÀÔ�Ñ � ºmãä Ã ·1Ô â Ñ � º Ý è�-�.�ik\`ZT\^X¡wPrnralfd*d�w�dq]^_�\^]`]gr � µ d*\`]^]gY�Ô�µ÷l�pvY.�-
� o � Yalf_[d/#/·ÀÔ�Ñvå�º
Î0#/·1#/·ÀÔ�Ñ � º«Ñvå�º§è�-2.�i%\^Z�\^X , o!Yalf_[dq]^dqd*X¡pmWT]`jnl1ysjnW�_[jnl�pvY�wPrnr[lsd*dåDµ ]^]^Y3.�-



+�4 ��$��)$������:
�

���}���!�!���:�
�#�����	�!������"�
�
����	�!���������#"%$��('/��"�"����*�

û o5#�·1Ô:Ñmå:º(Ø Î6#/·7#�·1Ô:Ñmå:º«Ñ � º«è8-�. � \`lmrnr
c�\^dq]gr�XTdaz|ysj[\^ZT\`X � o�Y[lf_ad*]`d*d*XkpmWT]`jnl1ysjnW�_[jnl�pvYwPrnr[lsd*d � µ d*\^]`]gY3.
-efdqpfWTefX9#/·ÀÔ�Ñvå�º§è
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��W�caY û o 4 µ � ��Y[W�pmj[i�YnY6pfpm\J¸ðo
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��W�caY û o'C:µ ´ Y[l�pvYnY|caY � ��lf\`\^e�p��:ikrapf±nX�d*wPra�Tdqpfd*efi%\^X�\^lspf\^XTdqX)Y[W�pmj[i�YnY6pfpm\	ò¸Úo  efefY[]^]`\^lfd§p&pm\`]gYap
� z(C�yfY + _6YapmjnY�caYapN¿1lfWT]^Y[W�pfW�caYap�pm\`]gYnY[X , Á§o

 �° WTjni)³~i�WTj:��jnlspfdqpfpmY|c:\`lflfY � ��Y[W�pfjnikYnYapmdq\^lslmY�Y[\`XPY���_�lf\^_6r[ls\`pspmd*\`lfd§p�Y[]^_�W:��yfY�]`jnwTwTW��pm\^]^Yap|o
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h�rnr[ef\upmdq]^]gr[r[X�c�\^dq]gr���_�lf\�rnr[esd*]^]`\^l�pmd*X�Y[W�pmj[i�YnY6pfpm\`d*X�]^YnY�ysd*X�X�W�l*µP]gYaWTlfdq_[d|YaW�pmjnikYnYapspm\2µ
Ë ®�®[©«¦¨ª�Ì§Í�­%®�ì h�dqef_Do�J��+KML YnYa_�_ajnlspfjnXHÒÂlmrnr[X�XT±n]^]`\^l�pmd*X�]gY[W�lfd*_�_ad*\^��d*X�ysjnWT_�_[j�o é ëN$�¥�Ì§¤&�ÌfëN$�ª�O6­%ë�ë[ª2ªÀ¦ j[X)c�\^\`lf\`_�_aj

¸ ÎÚ·ÀÐ%ÑvÒ�ÑvÓ�ÑmÔ*Õ�ÑvÖNº§Ñ
i%\^lslmr{lf\`\^e�p��:ikra×1WTX�_�pf\^j{ÓNjnXtr[r[efdq]^]^\`XTd*X�_�W:c[YaWTl

Ó�Ø�Ð<ÙPJ��+K�Þ ß�·ÀÐ�º
¿1lfjToDÓ:·ÀÔ�ÑRQ[ºTSÎVU{caY[\^X)rnr[esd*]`]^\^lsd*X�i%jnXTdq]^]gYNwPY[ef\`]^]^Y�·ÀÔ�ÑRQ[º(ç¢Ð<ÙPJ��+KDÁ§o

 XW ZT�TdqXtYalf_[dq]^dqX�pm\`]gY[X�XTd�ysjnZ�pfj{i�rnraef\`pfd*]`]grnr[X~µ
·1Ô:Ñmá
º�ã

ä
·ÀÔ â Ñmá â º

ysjnl�jnXtÔ6â!ç�Ó�·1Ô:ÑRQ[º�ysjn]^]^Y[_�\^X�lfdq]^]gYa\^lfdq]^]^YYQkçZJ��[KJzxdqpspvr�áôÎ]\[á�âgz^\)ç�¶�·_Qnº«oJh)WTW�p
i�rnraef\`pfd*]`i�rap�lmYai�Yap&_�W�\^X � � d*wPra�Tdqpfd*efi%\^X�\^lspf\^lsd*]^]^r}Y[W�pfjnikYnYapm\`]^]^Y

  d*lf\`i�o�õ�W�pmj[i�YnY6pfpm\2z!ysjn_6YbpmW�XTXT\^l�pvYnY#_�\^dq]^d*Xó¶�·£¸ÂºHÎ Ü:¿À\^lsj » wPY[_�lfWDÁ�_�\^lslmYAlf±n\
ZT\^\`efd*XÆ¿ yfY}c:\`d*]^r{��ZT��d*X)ZT\^\`efd*XPÁ Ã oP�/��p

·ÀÔqÕ|ÑR`�acb�de`�afa�å�º�ã
ä
·ÀÔ6¹§Ñgde`�afa�å�º

o

iso U paksu kissa soi hiiren

ja viela yhden hiiren

��W�caY û o + µ � YaWTlfdq_[d|YaW�pmjnikYnYapspm\2z ysjn_6Y pfWTXTXT\`lspmYnY _�\^d*]`d*X ¶�·2¸Âº Î
Ü�\`lfj » wPY[_�lfWPÁ�_�\`lflmYAlf±[\�ZT\^\`efd*XÆ¿ yfY}c:\`d*]^Y{��ZT��d*XtZ�\^\^esd*XDÁ�Ã|o
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h/iRj kmlonqpsrtr%u�v�pxwmy{z|w~}�� y{y�w~u�wV�Iy v~l�l{���|��r%rtutv�pxw��3u%psrtpxw
  í lsjn\`pfdqpmYnY[X�lfdqWTemYnY|caY{pmWT]`jnl*µ��\`d*]`\~jnX�lmr[r[XTXT±n]`]^\`XTd*X|� ��\^d*]`\�c[jn\^�PY[Y[X�pmWTXTX�\^lspmYnYArnr[esd*]^]`\^lsd*]^]^rNYaW�pmjnikYnYapf\^]`]gY�o
 �à j��T\^l�pmWT_�lsd*Xt\`�Td|Y:µ

, o���\`d*]`\�¶�·_Qnº�jnX lmrnraXTXT±n]`]^\^X�d*XX� ¶�·_Qnº�cnjn\`�PYnY[XbpfWTXTXT\`lspvY[YÅrnr[esd*]^]`\^lsd*]^]^r�Y[W�pfja�
i�YnY6pm\^]`]gYN¸ðµ� h�W�j:�Tj[lspmd§pvYnYaX�lfrnr[XTXT±[]^]^\`lspmr�]gY[W�lfd*_adqpspvYYQ�caY[lspmYnY|c[Y � ��Y[W�pmj[i�YnY6pfpm\� à r[]`]^±n\`XHj[X jn]^dqi�Y[lslmY�c[YalspvY[Y�caY � �ñlf\`\^esp���ikrapm±[XHdqwPr[�Td§pmd*esik\`XT\^l�pm\`XTd*X YaW:�pfjni�Y[Yapfpf\� ° Y[]^WPY6pfpmdqlflfYNd*wTr[�Tdqpfd*esik\`XT\^l�pm\^X�d*XkY[W�pmj[i�YnY6pfpm\Tc[jn\^�TYnY[Xkc�\`d*]gr��Td§pmd*esik\`XT\u�lsjn\^�PY)¿ yfYAi%\^X�\^i%jn\^�PYnÁ

� o���\`d*]`\	¶�·2¸Âº�c[jn\^�TYnY[XHpfWTXTXT\`lspmYnYÅrnr[esd*]`]^\^lsd*]`]gr�Y[W:pmjnikYnYapf\^]^]^Y�¸ � ¶�·£¸¾º²jnX
lmrnr[X�XT±n]^]`\^XTdqX�_�\^dq]^\£µ� à Y[ef_6Y[l�pmdq]^]gY[Y[X�rnr[esd*]`]^\^l�pmdqX�Y[W�pfjni�Y[Yapfpf\^d*X�]gYnY�ysd*XTXTj[lspvY:z ÍuëN$�¥�Ìg&�ÌfëN$�ª�O6­%ë�ë[ª2¤

ª�Ì_�që �
ysj[l(car[\`pfd�wPrapfd*d
]^Y[WTlsd*_[d*Y[W�pfjni�Y[Yapmdq\^]^]`d[z�lsd�wPrapmdqd
i��[±nl(pvY|caY[]`]^\^ls\^]`]^drnraefd*]`]^\`lf\^]`]^d�Y[W�pfjnikYnYapmdq\^]`]^d�¿ ysj[pf_aY}j�caYap�XT\`\^�TdqX�d*ef\`_[jn\`lspmY[wPY[WTlmÁ� J/d*�TW�lfjn\`�PYnY[XA]gYaWTlfdq_[d|YaW�pmjnikYnYapspm\T_ajnef_ad*\`X�pmYnY[X � �ñpf\^]^Y[\^lsd*_�lf\:Y[W�pfjni�Y[Yapm\`_��
ls\£z6ysjnl�pvY}cnj[\^�PYnYaX)]`WT_[d*Y%lsWTjnefYnY[X�c[YalspvY[Y�caY{lmr[r[XTXT±n]`]^\`XTd*X�]^Y[WTlfdq_[d

 êé ëN$�¥�Ì*ì�� j[_aYa\^XTdqX%lfrnr[XTX�±n]^]`\^XTdqX{_�\`d*]`\:cnj[\^�PYnYaXApfWTXTXT\`lspmYnYNr[r[efdq]^]^\`lfdq]^]gr�Y[W�pfjnikYnYapm\`]^]^Y�o
à j��T\^l�pmWTlqµ� h�WTj��TjnlspfdqpmYnY[X�ik\`d*]`\`caY[]`pmY[\^l�pvY=lfrnr[XTXT±[]^]^\`lspmr�]gYaWTlfdq_[dqpspvYsQ(caY[l�pvYnY|caY � ��YaW�pmjnikYnYapspm\¸��|zaysjn]`]gY}¶�·2¸��«º	Îó¶�·_Qnº�¿À_�lqoP_�W:c[YnÁ� ¸��|µ lspmr�c[jn\^�TYnY[X¡w�j[\^lspmYnY � �ñlf\`\^esp���ikrap�dq�Td*]`]^\^lsd*X¢]`d*i%i�Y[Xti}WT_6Y[\^lsd*l�pm\£z�yfY�pvY[e��c:\upfpmY[d*lslmY�cnjn\`�PYnY[Xkls��X�p���car�dqwPr[�Td§pmdqefi%\^XT\`lspm\`XTd*XkY[W�pfjnikYnYapfpf\T�Td§pmd*esik\`XT\^lsjn\^�TY

Y[\^dqiki%\^Xkd*lf\upmd§p��:X�_[jnX�lspmesWT_�pm\`jnXtY|c�WT]`]gY�o �
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 êé ëN$�¥�Ì*ì�� j[_aYa\^XTdqX�r[r[efdq]^]^\`lfdq]^]gr²Y[W�pfjnikYnYapm\`]^]^Y�pfWTXTXT\`lspmd§pfpmY�caYA_�\^d*]`\~jnX)lmr[r[XTXT±n]`]^\`XTd*XJo§ O�¨[¦^¥§ª©$�¥*ìTí lsjn\`pfdqpvY[Y[XJz�dqpfpmr�ysjn_6Y[\^X�d*X�]^Y[WTlsd*_[d*Y[W�pfjni�Y[Yapm\`]^]gY
pfWTXTXT\`lspmd§pfpmY�caY}_�\^dq]^\DjnXlmrnr[X�XT±n]^]`\^XTdqXJo �Td|Y�µªJ/d*�TW�lfjn\`�PYnY[XÆ]gY[W�lfd*_ad|Y[W:pmjnikYnYapspm\Ul*o d[o!ls\^\`pmr�cnjn\`�PYnY[XÆ]^WT_ad|Y�caY[lspmYnY|c[Y)lmrnraX:�XT±n]^]`\^XTdqX�]gYaWTlfdq_[d[µ

� W ZT�T\`lspfdqpvr[r[X�¸ðµ÷X�]^jnw�wTW�pm\`]gYap ��ZT�Tdq_�ls\ � ��lf\`\^e�p��:i%\^]`]grk¿À_�l*oP_�W�caY�Á�¬« ZT\^]`dA¿Ài}W�\`pvY}_�WT\`XtYa]^_�W:�~yfY{]^j[wTwTW�pf\^]^j�yfY�Á/Ü­ caY[]`\`pmlsd
Ô�zPÔ|SÎóÔ*Õ*zPÔ�SÎæÔ���¿ÀÔ��Nç¡ÖNÁ­ wxjn\^l�pvY�Ô�efdq\`pm\`]`pmr�Ôt®(Þ Ô�Þ ÔR¯}Ô%®sL Ô�µ÷XÆd*��d*]`pmr�yfrapf\^]gY²yfY)ÔR¯YLÏÔ�µ X�lfdqW:�
efYnY�yfYapf\^]gYnÁ�esd*�TW�_�pf\^jnlfrnr[XTX�±n\^]`]gr²¿Ài}W�\^lspmY�_6r|���Pr
]gr[w�\:_6Y[\`_�_�\�Ô:µÄpvY�lf\^lfr[]`pmr|c[r6p
wxjn]^W:p|³ Á­ ��ZT�T\`lspmr%es\^XTXPYa_�_6Y[\`lfd§p�lf\`\^esp���ikrap
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��W�caY û o ,�À µ�J/\^XTXPYa_�_6Y[\`lspfd*X�lf\`\^esp���i%\^dqX��:Z��T\^l�pvr[i%\^XTdqX�]gY[W�lfd*_ad|Y[W:pmjnikYnYapf\^lflfY�o
� à \^\`c�\`lsp���_�lfd*X�wPr[rapfp��[d*lflfrbyfra]Äysd*]`]gr#jn]^d§caYnY¼d*X�\^X�pvrnraX � �ñpf\^]gYa\^lspmY�YaW�pmjnikYnYapspm\^Y
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õ�W�pmj[i�YnY6pfpm\`d*X�Y|c�WT]^]^Y�cnjn\`�PYnY[X�jnlsjn\`pspvYnY}lsd*WTefY|c[Y{pmW�]^jnlqµ
é ëN$�¥�Ì*ì�í ]`_[j�jnX)¶&¹!yfYA¶Ó��lmr[r[XTXT±n]`\^ls\gr�_�\^dq]^\^r�o à ra]^]^±[\^X�i��[±nl
, o�¶&¹ » ¶Ó��¿À_�\^dq]`pmdqX��:Z��T\^l�pmd�Á
� o�¶&¹�Ô�¶Ó��¿À_�\^dq]`pmdqX�]^d*\`_�_aYaWTlvÁ
û o�¶&¹s¶Ó��¿À_�\^dq]`pfd*X�_6YapmdqXPYnYapf\^j�Á4 o ¶&¹UÎÂÒ&ÃqÕ�¶(¹�¿À_�\^dq]^dqX)_ajni%wT]^dqikdqX�pspm\gÁC:oN·2¶(¹fºsÃN¿À_�\^dq]^dqX)lsWT]^_ad*WTikY�Á
+ oN·2¶(¹fº¥Ö#¿1_ar[r[X�pmd*\`lf_�\^dq]^\2z�ysjnlslmYA_6Y[\^_�_�\!¶(¹«µ÷X)lmYaXPYap�jnX�_�\^e1ysj[\`pmd§pfpfW�pvY[_6Y[wxd*es\^XDÁ

j�caYap/lfrnr[XTXT±[]^]^\`lf\^r�o§ O�¨[¦^¥§ª7$�¥*ì ° Y[e¨ysjn\`pfWTlspfd*Z�pvr|car�³
�Uls\^i)o
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��W�caY û o ,�û µ õ�W�pfjnikYnYapfpf\ ¸ z ysjn_6Y pmWTX�XT\^l�pvYnY _�\^dq]^dqX ¶�·2¸Âº Î Ü�á ç
Ü6åPÑvÿ Ý Ã � áÂlf\`lmr[]upvrnr}i%d*es_�_�\¯ysjnXTjnX)ÿ«å�ÿ Ý o
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��W�caY û o ,�4 µ���j[ikwT]`d*i%d*X�pfpf\gY[W:pmjnikYnYapspm\ ¸Úz(ysjn_6YêpfWTXTXT\`lspmYnYæ_�\`d*]^dqXÚ¶�· ¸ôºæÎ Ü�á ç
Ü6åPÑvÿ Ý Ã � áÂd*\�ls\^lmra]^]grNikdqef_�_�\ÄysjnXTjnY%ÿ«å�ÿ Ý oh/i¥× Ø/l�l{�����{r%rtutvIw~p�� �3utpsr�w~p�� n�yT��}{u%wªz|�/v~utvIwªy

  h�\^XT_6r�pvY[ZPYaXTlmYÅY[Y[_�_[jnl�pmjnX�×1j[efikYnY[]^d�yfY�_�\`d*]`\grH¿ÀwPrnr6pm±nlsjnX�Ùndq]^i%\gY�Á�jnXÆ��]^\^X�WTi%d*esjn\u�pmW�caY�ikrnr[efr�z�i}W�pspvYNlfrnr[XTX�±n]^]`\^lf\^r
]gY[W�lfd*_�_ad*\`pmYNcaY[\^XkX�WTikdqefjn\upmW�caY²i�rnraemr�� _6Y[\^_�_�\
_�\`d*]`dqp/d*\ucarap&cnj[\�j[]^]gYNlmrnr[X�XT±n]^]`\^ls\gr

  V�d*esWTlfefY�ysjn\upmWTlqµDrnr[efdq]^]`\^lf\`]^]^rNY[W:pmjnikYnYapfd*\^]`]gY�jnX�caY[\^X�emY�yfY[]^]`\^XTdqX3Ú�i}W�\^lspf\ÜÛ
  �
r[esd*]^]`\^lsdqp�_�\^dq]^d§p�j�c[Y6p�Ya\^XPY}lfrnr[XTXT±[]^]^\`lf\^r
  h�\^]`]^jn\`X�jnX�rnr[esdqpm±[X)_�\`d*]^\�lmrnraXTXT±n]`]^\^X�d*XD�� jn]`pmY�caY�ysjn_�\`X�pfjn\^l�pmW�caY}efY[_[dqXTXTd�¿ÀlfW�]^_[dqWTikY�Á� c[YalspvY[Y�caY[lslmY%Y[W�pfjni�Y[Yapm\`lflmYNlf\^]`i}WT_�_6Y
  �	ls\^i)oxpmY[lmYawPY[\^X�jn\^l�pmd*X�lfWT]`_�W6ysjnXTj6ysdqX¢i}WTj��Tjnl�pvY[ikYk_�\^dq]^\�¶ÞÝ~ß1àâáäã�Î Ü:·_å�º�å � dPæèç Ýd*\�jn]`d�lmrnr[X�XT±n]^]`\^XTdqXJz�d*]^\~lf\`pmr{d*\Jcnj[\JpmWTXTX�\^lspmYnYArnr[esd*]^]`\^lsd*]^]^r�Y[W:pmjnikYnYapf\^]^]^Y�o
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� pmWTXTX�\^lspmYnY}pvY[lfY[X�X�lsWT]^_�WTwTY[ef\^YAls\^lfr[]`pmr�car[X�i%d*es_�_�\¯ysjnXTjnX� d*X�pvr�ysjnl�d*X�d*i%i�r[X�pmY[\~car[ZTdqikikr[X�lf\`lmr[_�_6r[\^ls\gr}lsWT]^_�W6yfY��� d*lf\`i�o�å²ê�ë ¹ ç¢¶ÞÝ~ß1àâáäãnzDå2ê�ì ¹ çÅ¶ÓÝ~ß1àíáäã[zPi}W�pfpmYAY[W�pmj[i�YnY6pfpm\�d*\JpfWTXTXT\`lspvY{XT\`\`pmr

  �	X�pmr%_�\^dq]^\LÜ6å å ÿ å � d|æîç Ý Ãv�� d*\�cnjn\`�PY%pfWTXTXT\`lspvY[Y�rnr[esd*]`]^\^lsd*]`]gr{Y[W�pfjnikYnYapm\`]^]^Y�¿Àdq\^_6rkls\`pmdqXÅi��[±nlf_6rnr[Xti�cxo~Y[es\`p��
ikdqdqpfpf\^ls\gY}]gYaWTlfdq_�_ad*\upvY�Á

  Ú�VUWTi%wTwPY[WTls]^dqikikY
Û�×1jnefikY[]`\^lfj[\xpmr[i�raX�emY�yfY[]`]^\`lfd*X�i}WT\^l�pm\`X�\^�Td*Y[X
 ! �Td|Y�µ�i%\`pmrkpvYaZPY[XTlfY�Y[X�XTdqpfWTXHlfrnr[XTX�±n]^]`\^lfdqX¢_�\^d*]`d*X¡ef\`\`pspvr|car[XÅwT\upm_6rnr�ikdqef_�_�\ÄysjnX�j�Ycnjn\`�PYnY[XTÚ�wTW�ikwPY6pvY
Û	_ad*ls_[d*]upvr�z6\^]`i�YaX²d§pfpmr�_�\^dq]^d*X�pmW�XTXT\^l�pvY|caY�rnraefd*]`]^\`XTd*X²Y[W�pfjnikYnYaps�
pm\�Z�WTjnikYnY}i}WTW:pmjnl�pvY

 êé Ì§­{­%ë(ï V	W�ikwTwTY[WTlf]`d*i%i�Y
ð£µ í ]`_[j�jnX¡î lmrnr[X�XT±n]^]`\^XTdqX¢_�\^d*]`\£o à r[]^]`±n\^XÅj[XÆj[]^d*ikY[lslmYñ æóò(l*o d[o[i%\^_6r�pvY[ZTY[XTlmYÌôÅçÅîNz � ô � æ ñ z6c[jn\^�TYnY[X�yfY[_6YnY�jnlf\`\^X�ô�ÎVõ(ö�á�z � õ÷ö �2ø ñ z� ö � æóònz6yfYùõ(ö ® áôçÅî�_6Y[\^_�\`]^]gY{`�Î6ç�Ñ�ò[Ñ«½:Ñ�ú�ú�ú
à j��T\^l�pmWTlqµ� í ]`_DoD¸ ysj[_�\`X�î�µ X)pfWTXTXT\`lspvY|caY{�Tdqpfd*esik\`XT\^l�pm\^X�d*X)rnr[esd*]^]`\^XTdqX�Y[W�pfjnikYnYapfpf\�yfY ñLÚ¸ðµ X�pf\^]^j�ysd*X�ikrnr[emr:o� à Y[es_6Y[lspfd*]^]^YnY[XNY[W�pfjni�Y[Yapm\`XN]^r[wT\^_6r|��ik\^r&pm\^]`j6yfY/lfd*X{pfWTXTXT\`lspvYad*lflfY
ikdqef_�_�\ÄysjnX�j�YôÅçÅîNz � ô � æ ñ µ­ ��jnlf_6Y � ô � æ ñ � pmr���p����¡_�WT]^_ad|Y�ysjnXT_�\^X¢pf\^]gYaXÅ_6Y[W�pfpmYÆ¿2Y[\`XPY[_�\^XDÁ�_aYa_�ls\

_ad*espmYnY�¿À\`pflfd�Y[ls\gY[lslmY�ysjùô!µ÷X ñ µ÷rnr{d*XTls\^i%i�ra\^lspmr�i%d*ef_�_�\gr{_6r[ls\`pmdq]^]`d*lflfrnr[XDÁ­ í ]^_Do|Ô(d*XTls\^i%i�r[\`XTd*X�pm\^]^Y�z�ysj[XT_6Y�YaW�pmjnikYnYapspm\�pmjn\`lspmYnY¿ô!µ r[r�_6r[ls\`pmdq]^]`d*lflfrnr[XJo­ í ]^_Do8õûL ¸ µ÷X�_6r[lf\upfpfd*]^dqi�roô!µ X�Ya]^_�WTjnlfY�lfdqX�pmWT]`]^d*lslmY�dqXTlf\`ikikr[\`lfd*Xk_[dqe��
efY[X�pm\^]^YnY[X�Ô­ í ]^_Do~ö�L lfdkjnlmYÎô!µ÷l�pvr9õ!µ X�yfr[]`_[d*dqX�ysjnX�_aYt¸ _6r[lf\upfpfd*]^dqdkdqXTXTdqX d*XTls\^i{�
ikr[\^l�pvr}wPYa]^WTW�pmYnY[X�Ô�µ÷Z�WTX~znyfY­ á¬L�]^jnwTW:psô!µ÷l�pvr­ à r[]`]^±n\`X�jnX � õ(ö ��ø ñ z � ö � æóònzayfYùõ(ö ® áôçÅî�_6Y[\^_�\`]^]gY{`�ÎVç�Ñ�ò[Ñ«½:Ñ�ú�ú�ú �
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 �° WTjni)³:V	W�ikwTwTY[WTlf]`d*i%i�Y²jnX�_�\^\`XTXTjnl�pvY|caYNcaY[\^X�rnr[efd§pfpf±nik\`]^]`d�_�\`d*]`\^]^]`d[oD¿1�
r[esd*]`]^\^ls\^]`]^d_�\`d*]`\^]^]`d[zñysj[pm_6Y�_6Y[\^_�_�\�j�c[Y6p�lfrnr[XTX�±n]^]`\^lf\^r�z«cnjn\`�PYnY[X�caY[]^\upvY ñ ÎVÿ����DÜ � ô �Ì� ôÅç¢¶ Ý�� ònzysjn]^]`jn\^Xkd*\�jn]`d�jn]^dqi�Y[lslmY���Z�pvrnraXÎô¢çÅ¶¼l*o d[o � ô � æ ñ Á
  �	ls\^i)o ´ ra\`pmdaµ(Å:WT]`_�WT]gY[W�lfd*_ad*_�\^dq]^\

¶ Î¾¶ÞÝ~ß1àâáâã
Î�Ü:· å º å � d,æVç Ý ú
jnX�d*wPr[lfrnr[XTX�±n]^]`\^XTdqXJo
à j��Jouµ ´ Y[lspmY[jn]^d§pmWTlqµU¶ÚjnX#lfrnr[XTXT±[]^]^\`XTd*X~oÓ� �tysjn_�\^X ñ æ�ònz�ysjnX�_aY¢wT\upmWT\`lf\^YÅ¶�µ÷X
ikdqef_�_�\ÄysjnXTj�yfY{c[jn\^�TYnY[X�wTWTi%wPYapmY�o
´ Y[]^\upvYnY[X)ô�Î · ê º ê zPysjn]^]`jn\^X � ô � Î ½ ñ��0ñ o � dqikikY[Xbi�WT_6YnY[X ô#cnj[\^�PYnYaX)yfY[_6YnYwTWTi%wPYapfpmY|c[Ya_�ls\�jnlf\`\^X,ô�ÎVõ(ö�áNz � õ÷ö �2ø ñ z � ö � æóònèTls\^\`l�jnX�j[]`pvY|caYõ�ÎÚ· ® Ñ ö{Î<· ¯ Ñ áæÎÚ· ê�ë
	 ® ì ¯�� º ê Ñ i%\^lflfrù` ø ñ � ò[Ñ�
/æóò²ú
h�W�pfpmY{d*lf\`ikdqef_�\^_�ls\^Ú À �ñ_[d*e�pvY[\`lfdqlspm\�Û�wTWTi%wPYapfpfW�ikdqef_�_�\ÄysjnXTjYõ(ö Õ áæÎ<· ® · ê�ë
	 ® ì ¯�� º ê Î
· ê�ë ¯ º ê d*\�_�WTWT]`W)_�\`d*]^dqd*X�¶�o�J�\`lspf\^ef\`\`pmY�oeÅ:\`pfd*X)¶¼d*\Jc[jn\�jn]`]gY}lmr[r[XTXT±n]`]^\`XTd*XJo �

  V	W�ikwTwTY[WTlf]`d*i%i�Y[YN_6r|��pfdqpmrnr[X�ls\^\^l Ì���®6¥*®�®��
���6Í¨Í�¦^¥§¬a¬N¨�Ì�� j[lfjn\upfpvYaik\`lfd*dqX¢¿ � jnl�� ñ æò%lqo÷dao ¿ä*÷ô�ç�î � ô � æ ñ �kyfY[_[j�ô�Î õ(ö�á�z � õ(ö ��ø ñ z � ö � æ ònz�ysjn]^]^YY*^`�Î ç�Ñ�ònÑ�úÜúÜúõ÷ö ® á ç�î�Á«z!XT\^\`X¢îÏdq\Ujn]^dAlmr[r[XTXT±n]`]^\`XTd*XP� � jnlo* ñ æ ò%l*o d[o��eô�ç¼î � ô � æ ñ *
yfY[jn\^]`]^dTôÆÎèõ(ö�áNz � õ(ö ��ø ñ z � ö � æ0ò�wPrapmdqd�� `�Î ç�Ñ�ò[Ñ�úíúÜú÷õ÷ö ® á��çbî�z�XT\^\`XtîÚdq\Ljn]`d
lmrnr[X�XT±n]^]`\^XTdqXJo Á

 �° WTjni)µ�VUWTi%wTwPY[W�lf]^dqikikY&d*\�lfY[XTjTz�d§pfpvr&c[jn\^i%ikd�c[Ya]^\`pmYxõ!µ÷X(yfY�öxµ X²ZPY[]^WTY[i�Ya]^]gYaiki%dpvY|caY[]^]^Y�³
 �à j��T\^l�pmWTlslspfemYapfd�Ùn\^Y�µ ´ Y[]`\`pvY[Y[X�pvY[es_6Y[lspfd*]`pmY|c[YaXbysj[XTjnXæwT\`pfWTWT�Tdq_�ls\�d*lf\`i�o�½ ñ z�ysjnlslmYd*XTls\^i%i�r[\`lfd§p ñ i%d*es_�_�\^r�i}WTj��Tjnl�pvY|caYapxõ(öDµ÷X~z�i}W�pspmdq\~_�\^\`\^XTXT\upmd§pvr²pmY[ef_�_6YnY[X�japfpvYad*Xik\upmd*X
  �	ls\^i)o ´ ra\`pmdaµP¶ ÎôÜ6å�å*ÿ�����å ì � � d�Ñ��ªæîç Ý dq\�jn]^d
lfrnr[XTX�±n]^]`\^XTdqXJo
à j��Jouµ ´ Y[l�pvY[jn]`dqpfWTl*µ~¶æjnXtlmrnr[X�XT±n]^]`\^XTdqXP� � ñ æ ònznysjnXT_6Y�wT\upmWT\`lf\gYAi%d*ef_�_�\Äysj[XTj6yfY
cnjn\`�PYnY[X{wTW�ikwPY6pvY�o ´ Ya]^\`pmYnY[X{ô�Î¾å ê ÿ � � êcì � z§ysjn]`]gY[_�\`X ��æîç�on����p � ô � ÎÂ½ ñ � ½!� � ñ o��jnls_aY � õ(ö �8ø ñ z�õ(ö�_[j�jnlspfWTW�caY[\`X)ån�ñikdqef_ad*\^l�pvr�yfY#" Î � ö � æèòno à r[]`]^±n\`X,õ(ö Õ áÂÎ
å ê
ë�$ ÿ � � êcì � �çÅ¶/o(J/\^l�pm\`ef\^\upvY�oeÅ:\upmdqX�¶�d*\Jcnj[\�jn]^]^Y
lmrnr[X�XT±n]^]`\^XTdqXJo �

  �	ls\^i)o � µ ´ r[\`pfd[µP¶�·Àå $ ÿ ê � $Þì ê d*\�jn]`d�lmrnr[X�XT±n]^]`\^XTdqXJo
à j��Jµ à Y[ef_6Y[l�pmdq]^]gY[Y[X�i%d*ef_�_�\Äysj[XTj6yfY�z|ysjn\^��d*X�wT\upmWTWTl&car[Z�\^X�pvrnraX ñ Î d � ��o ´ Y[]^\upvYnYaXô�Î¾å å ÿ � � å ì � z � ô � ÎÂ½Nd � ½�� ��ñ oD����p�jnlfYYõ(ök_[j�jnlspfWTWÎô!µ Xt_ajnef_ad*\`X�pmYnY[X9d � ��µ÷l�pvrd*XTls\^i%i�r[\`lfdqlspvr�i%d*es_�\`lspmrk¿1lf\`lmr[]upvrnr
caY[\^X%åPµÄpvY�yfY�ikY[ZT�Jo�ÿ�µÄpvr�Á�yfY�öxµ X%jn]`p*o[car[ZT\^X�pmrnr[X
, ��i%d*es_�_�\`XTd*XJoT�²Ya_�ls\:yfY[_[j�caY[\`Z�pfj:dqZ�pmj�Y�µ
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, o�õ�Î å ® z+öæÎ å å ë ® ÿ ¯ z�á Î ÿ � ë ¯ � å ì � z	ik\`lflfrM`MSÎÑd�pvY[\%
 � ç:o à r[]`]^±n\`X À �_[d*e�pvY[\`lfdqlspm\�wTWTi%wPYapspmW%ysjnX�j�jnX õ(ö Õ áoL�å ® ÿ�� ë ¯ ��å ì �¨z�ysjn_6Y�_�WTWT]^W�W¢_�\`d*]`d*d*X�c[Ya\^X
ysjnl*z�`�Î d²yfY&
{Î6ç:zTik\`_6r}d*\�ikY[ZT�Jo

� o�õ�Î å2å|ÿ ® z�ö�ÎÏÿ ¯ zJá Î ÿ�� ë ® ë ¯ ��å ì �¨z�ik\`lflfr'
�æ ò[oIõ(ö Õ á Î å2å*ÿ ® ÿ�� ë ® ë ¯ ��å ì �=Î
å�åqÿ�� ë ¯ ��å ì �1z6ysjn_6Y{_�W�WT]^WTW)_�\^dq]^d*dqX�c[Ya\^XJz6ysj[l(
{Î6ç�zTi%\^_6r}dq\�i�Y[Z��Jo� ��\^dq]^\�d*\�lf\`\^l�lfrnr[XTXT±[]^]^\`XTd*X~o

  �	ls\^i)o û µ ´ r[\`pfd[µP��\`d*]^\~¶*)���Î�Ü�ò ) � + jnX�Y[]`_�W�]^WT_�W Ý d*\�jn]`d
lmr[r[XTXT±n]`]^\`XTd*XJo
à j��Jouµ ´ Y[l�pvY[j[]^dqpfWTl*µx¶*)g�
jnXtlmrnr[X�XT±n]^]`\^XTdqXû� �%ysjn_�\`X ñ æ ò[z�ysj[pmYkwT\upmdqikwT\^rA¶,)g�*µ÷X
ikdqef_�_�\ÄysjnXTj�yfY{c[jn\^�TYnY[X�wTWTi%wPYapmY�o
´ Y[]^\upvYnY[XPô�Î ò ) z�ysjn]^]^Y[_�\^X¡Y[]`_�W�]^W�c�WT]`]gY + æ ñ � ½:o!VUWTikw�wPY[WTls]^d*i%ikY[XHi�WT_6YnY[Xô Î õ(ö�á�Ñ � õ÷ö �oø ñ Ñ-" Î � ö � æ òno/�/��p � õ(ö ) ë�$ á � Î � õDá � � · + ��")º � ö � Î
+ ��" � · + ��")º." ÎÚ·/" � ò�º*· + �#")º§o à r[i�r
j[X}�:Z��T\^l�pmdqpsp��{]^W�_�W~z[_[j[lf_6Y0" � òoæó½
yfY + �1" æ ñ � ½��1" æ ½H¿1lf\`]^]gr2" Î � ö �ªø � õ(ö �~ø ñ Á§oqÅ:\^\`l�õ÷ö ) ë�$ á3�ç ¶*)��*oJ�\`lspm\`ef\`\`pvY:o �
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à Y|cnjn\upmdaµ ZTY[]^W�pmYnY[X#]^±���pvr[r¡pfd*_�lspf\^lspmr=<bZTY[ZTi%j�ô!o �U�Td*]`]gr¢pmW�pfWTlspfWT\^i%i%dNysjÆ��Z�pmdqd*X¼pmY6�wTYnY[X�emYapf_6Y[\^l�pvY�pvrai�r}jnX Ùnd*]`i�Y}r[r[efdq]^]^\`lspfd*X�Y[W�pfjnikYnYapfpf\^dqX�Y|c:W�]^]gY:o � YnY[�T\`iki%d�rnr[efdq]^]`\^lfdqXYaW�pmjnikYnYapf\^XJzsysj[_aY/pmWTX�XT\^l�pvYnY�ZTY[ZTi%jnX�ô!o � jnlLZPYa]^WPY[i%i%d ]`\^lfr[_�lf\�lmY[XTY[X ôAlf\¯yfY[\^XTX�\^X²ikdqef_n�_�\¯ysjnXTjnlslmY�zJpmr���p����¡]^\`lmrapmr�]gY[ls_�WTef\2z�ysjn_6Y�wT\`pmrnr�_�\`e1yfYnY�]`WTdqpfWT\^l�pvY�i%d*ef_ad*\`lspvrH¿Àls\^\`esp���ik\`lspmr�Á§z
_�WTX�XTd*l�ZPY[ZTi%j{pmWTX�XT\^l�pmdqpspmWJo
��r[efdq]^]`\^lf\^r�YaW�pmjnikYnYapspmd�yfY�cnjn\`�PYnY[X _6r|��pfpmrnrÅpmjn\`lfd*]`]gY[_�\`XHpvYawPYnYtZPYaZTikj[XbpmWTXTX�\^lspfWT_�lfdqd*XJo
h)WTj:��jnlspfdqpvY[Y[X�rnraefd*]`]^\`XTd*X YaW�pmjnikYnYapspm\(pfd*_�lspf\^X><blfW@?k_�lsd*\^l�pvY�o õ�W:pmjnikYnYapf\^X _�WTZ�WTXT_�\^X
_6YnYaefd*dqXH¿Àlf\`\^e�p��:ikrnr[XPÁ	]`\^\`psp����klsd*_6r{_�\^e1yfYa\^X�d§pfpvr}X�WTi%d*esjToT��WTX�_�\`X�lf\^\`esp���ikr[X���Z�pmdq���Tdqlflfr
_6Yapfd*XTj[\^�PYnYaX)_6YnYaefd*X)_�\^e¨yfY[\^X�]^W�dqpfpfW6ysd*X)i%d*ef_�_�\^dqX{ysj[XTj:j[XJo � \^lmra_�ls\�_6Y[lscaYapfdqpvY[Y[X�ls\ÄyfY[\`X�pm\u�]^Y[lf_�WTes\gY�lf\`\^e�p��:ikr[X{\`]^i%jn\`pspvY[ikY[]^]`Y/Y[lf_ad*]`i�rnraemr[]`]gr�o à W�]^jn_�lfdqXPY�lmYnY[�TYnY[X%wPY[ef\�· + ÑR`ñº§zni%\^lslmr+ j[XÅlfWA?%_�lf\Ó`(_[d*e�pmj�j�lfdqX¡lf\ÄyfYa\^XTXT\`Xb¿1ikj[X�pmY[_[j�i%d*es_�_�\^rk]`WTdqpspvY|caYkpmdq_�l�pm\`X¡Y[]^WTl�pvY�znysj[pspvY
_���lfdq\^XTdqXtlsWA?%_�ls\�]`±���p�����Á§o
à ra]^]gYa\^XTdqX ¥%$�BX&�¥§¦ÀëN$�ª�O6­%ë�ë[ªÀª2¦ pmj[\^i%\^\!\`pflfd%Y[lf\^Y[lflfY�pmd*_�l�pm\^XÆZPY[_ad*i%\^l�pmjnefY[_[dqX�pfd*dqXPY�z�ysjnXT_6YY|c�WT]`]gY�cnj[\^�PYnYaX)d§pmls\gr{ik\`_6r�pvY[ZPYaXTlmYAikdqef_�_�\ÄysjnX�j}pmd*_�l�pm\^l�pvr�o
h)WT\^l�pvYapfZPY[X�i��n±[l*zTd§pfpvr{lfrnr[XTXT±[]^]^\`lf\`]^]gr
]^Y[WTlsd*_�_[dq\^]^]^Y�cnjn\`�PYnY[X�Z�d*]^wxjnl�pm\~_�W�caYapmY{dqpmls\`pspvr|c�\gr
ZTY[ZTi%j6yfY�z&dqlf\^i)o&pm\`d*�Tj[XóZPYaWTlflfY�o ´ Y[lspmYnY|c[Y#ZPY[_�WT_ajnXTd¡cnjn\`�PYnY[X pmjapmd*W:pfpvY[Y�rnraefd*]`]^\`lfd*XTr
YaW�pmjnikYnYapspm\`XPY�o
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h��n±nlAd*es\^]^Y[\^ls\gY�wTefjapmjn_ajn]^]`\gY)c[jn\^�TYnY[Xb_�W�caYapmYÆr[r[efdq]^]^\`lf\`XPr�Y[W�pmj[i�YnY6pfpmdq\^XPY:o à ra]^]gY)pvY|caY[]^]^Yc[jn\^�TYnY[X�d*ls\^i%d*ef_�\`_�ls\Jcndqef\�GTjn\^�PY:z�dqpspvr�ysjn_�\^X�c�\^dqlspm\`X�c[ra]^\`p���lswTefj[pfjn_[j[]^]gY�pmjn\`ik\`\�j[\^_[dq\^XJo
à Y[es_aYalspmdq]^]^YnY[X��:_�ls\^_[dqespmY[\^l�pvYkõIH<¿ÀY[]`pfd*efXTYapm\`X�Ù�JT\`pvÁ���w�efj[pfjn_[jn]`]gYnY:z�ysjnlslmYk]^r[ZTd§pfpvr�yfr[wTefj[lfd*l��
ls\T# yfY¡caY[lspmYnY[XTj[pspvY�yfYawTefjnlsd*lslf\8K _[jni%i}WTX�\^_[j[\`caYapML $(O6©RO�¥%$8$@�Pª£ë[¦^¥�Ì�� &[ë��xë L ë�� _6Y[W:pfpvY:o
´ W�jnefjnlsWTWTX�pvYa\^lfdqlflfYA_6Y[XTY�caY[lslmYNc�\`d*lspfd�yfr}lfYnY�]graZTdqpspvrnr�c[Ya\^X���Z�pmdqd*X�lfWTW�X�pmYnY[X�_ad*efefY[]^]^YnY[XJo
��Y[XTY�caY
cnj[\TZ�WT_6YapvY
pvYa\�carnr[ef\`lspmrnr�lmYaXTjni%\gY�z6i}W�pspvY�c�\^dqlspm\`d*X�yfr[e¨ysd*lsp���l	lmra\^]`���Nd*\`_ar�_6Y[XPY|caY
i%jnXT\`lspmY}lmY[XTj[ik\^Y�o
��jnlf_6Y¢_6Y[XPY|caY[lflfY¢jnX _[dqefemYa]^]gY[Y[XbcaY[\^X���_�lf\&c�\`d*lspf\£z�ef\^\upfpmrnr)c�\^dqlspf\^d*X#dqlf\`pspvr[i%\^lsd*dqX _aYa_�ls\
J�\`pfpf\gr�z , yfY À o � raZTdqpspvr�yfr��:es\`pspvrnr�d*lsXTlf\`X�]graZTdqpspvrnr�c�\^d*l�pm\`XON�ç{yfY�ysjnl²lfdklmYnY)lf\^\upvr�_�WT\`p��pmY[WT_�lfdqX�å�ç�z[lfd�lf\`\^e�p����N]graZTdqpspvr[ikrnr[X�c�\`d*lspf\grPN�òno � jnlUlfd�lfYnYPN�ònµ÷l�pvr[_�\`X{_�W�\`pfpmY[WT_�lfdqX�å�ònz[lfdc[jn\L]^r[ZTd§pfpvr[r%pvY[Y[l�c�\^dqlspf\^XJz[ysj[pmY�ikdqef_�\`pmrnr[XQN8ç:µ÷]`]gY�ysXTd[o � r[ZTdqpspvr�yfrkd*\�_�W�\`pmdqXT_6YnY[XÅ]^r[ZTd§pvrW�W�pfpmY�c�\^dqlspf\gr
d*X�XTd*Xk_�W�\^X%lfd/jnXAlmYnYaX�W:p(dq�Td*]`]^\^lsd*l�pvr
_�WT\`pspvY[W�_�lsd*XJo � jnl	_�WT\upfpvYaWTlspmY�dq\P_�WTW:�]`WHpf\^dqp���X Y�yfY[XOR�_�WT]^W�d*lflfYÅlfdk]gr[ZTd§pfpmrnr)c�\^dqlspf\^X�W�WT�Td*l�pvYnYaXJo ´ Y[l�pvYnYaXTj[pfpmY�yfY�w�WTjn]^dqlspmYnY[X
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]`WT_[dqd�_6Y[\`_�_�\U_6Y[XPY|caY[l�pvY)pfWT]^d§caYap�c:\`d*l�pm\`p&yfY)]gr[ZTd§pfpmrnr�XT\^\`lspvr�_�WT\`pspvY[W�_�lsd*XJz�ikY[ZT�Tjn]`]^\`lfd*l�pm\
W�lfd|Y[Y[XT_�\^X)_[dqespvY[Y[Xb¿ ysjnl/lmY[ikY�c�\^dqlspm\JpfWT]^dqd�WTlfdq\`pvY{_ad*espfj6yfY�Á«o

� r[Z�dqpfpmr�yfr[X�yfY�caY[l�pvYnYaXTj[pfpmY�yfY[X�pfjn\^i%\^X�pmY�c[jn\^�PY[Y[Xb_�W�caYapvYÅlsd*WTefYnY|caY[XT]gYa\^lf\`XPY�dqwPr[�Td§pmdqe��i%\^X�\^lspf\^ls\^XPr�¿ � ��Á/YaW�pmjnikYnYapspmdq\^XPY�o

S1

S2 S3

S4

t d0, ε
d1,ε

a1

a0

Sender: Receiver:

R2 R3

R1 R4

d0

a0,

d0

d1

a1,

d1

d0

d1

ε

ε

-/.:9(.2- F �IHs	�>�HL5	5+È�>��G��� 5+��5 È�
x
x	:>
� dq_�ls\^_6YnY[]`\^XTdqXÅY[XTY[]`����lf\�jnXÅ_6rnr[X�pmr�yfr[Xtj[lmY�znysjn_6Y�yfY[_6YnY%]gr[Z��Td*_aj:j��T\^X�]^j�j²Ùn\`lfd*l�pm\J��Z�pmdqd*X:�_�WTW�]^W�c�\^\`Xbjnls\^\^Xê¿1pmj[_[d*X�lvÁ§o à r[]^]^Y[\^ls\gY�jnlf\^Y�cnjn\ucaYap{jn]`]gY�dqlf\`ikdqef_�\^_�lf\ caY[emYapfW�p}lfY[XPYap*zLpmW�X:�X�\^lspfd*d§p|z:��i)o � dq_�ls\^_6YnY[]`\^XTdqX�Y[XTY[]`��lmY[Yapfpfjnef\Pcnj[\^�PYnYaXkpmjapmd*W:pfpvY[Y�d*ls\^i)o " �  :V ��_[j[ikdqX�pfj6ysd*X
WYXYZ yfY\[ WYX]Z ¿Àdq�Td*]`]^\`lfd*X_^²� " �£cnd*eslf\`j�Á Y|c�WT]`]gY�o � d�`���yfY&aPd�`��ñ_[jni%d*X�pmj{lfYnY|caYap&l��n±[pspmd*dqXPrnr[X]`\^l�pvY[X¢lfrnr[XTXT±[]^]^\`lf\`lspvrk]gY[WTlsd*_�_[dq\^l�pvY�lsd*_6r�jnZ6ysd*d§p|z�i%\`pmr�pmd*Z��Pr�caY[l�pvYnY|caY[XÆjnlmYaXH_ajnZT�PY[]`]gY�z
yfY}pfWTj[pfpmY|c[Y6p�pvr[ikr[X�w�j[Z6yfY[]`pmY�]^dq_�lf\^_6YnYa]^\^lsd*X�Y[XTY[]`��lmY[Yapfpfjnef\`X�_���lsd*\^ls\^]`]^d
lfrnr[XTXT±[\^]^]`d[oÅ��n±[pfd²c[jn\^ls\Jjn]^]^Y}d*ls\^i%d*ef_�\`_�ls\JlfdqWTemY[Y�caY[X�]gY[\`XTd*XJµ
d*]`lfd Ü�efd§pmWTesX!¿2� � Å�� Á �*Ýï õ��cbJY���dtð ï õ��cbJY���d À � ± ðöÃ Üfe*j��Td�pmjAdqX�pfd*e/pmZTd�×1jnW�XT��\^�TdqX�pf\�GPdqe�\^X�pmZ�d²l���i J�j[]JpvY�JT]`d �efd§pmWTesX!¿  .g Á �*Ý
� Î Ü�efd§pmWTesX!¿h^�� Á§è ÝÎ Ü�efd§pmWTesX!¿2�%i�Á �*Ýouo`o

° WTjni)³ à r[]^]^Y[\^lsd*lslmY¡i�rnraef\`pspmdq]`��lflfr¢caY[efYapfpfW�lfY[XPYPÛ�d*]`lfd�Û�pvr[lsi�r[r¡iN�n±nl%pmWTXTX�\^lspfd*dqX¼_�W:�caY[W�_�lsd*dqXJo í X�Ùnd*]`i�Y²cnjn\`�PYnY[X�efYapm_6Y[\`lspvY�Y[X�pvY[ikY[]^]^Y²lfrnr[XTX�±n\^]`]^d�w�ef\^j[ef\`pfd*d§pm\Äyfrae1ysd*l�p���l*µ�c[Ya]^\u�pmYnY[X�d*X�lf\^i%ikr[\^XTdqX�]gY[W�lfd*_ad[z[ysjnZTj[X)i%d*es_�_�\¯ysjnXTj}pmr[lfikrnr�o
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� WTj[XTXTjn]`]^\^lsd*X _�\^dq]^dqX#��i%i�raespvraik\`XTd*X�pmY[\(pf\^d*��jnX#d*ef\`lspmr[ik\`XTd*Xbpfd*_�lspf\^l�pvr�¿ ysjn_6Y¢d*\�w���ef\ö�_6rnraX)_ajn_[jApmdq_�lspm\`X��:i%ikr[espmr[ik\`lfdqd*XJz�caYnY[X�dqpflf\^ikrnr[X�ls\^\upvr}Y[\`XTj�Y[l�pvYnYaX�ZPY[]^W:pfpmWTY�pm\^d§pmj�YnÁ
j[X}Z���c�\`X}ZPYnY[l�pvY|caY�pfd*Z�pvr|car�zmysjnZTjnX}lfrnr[XTX�±n]^]`\^lfd§p!_�\^d*]`dqp�d*\uc[r6pLes\^\`pmr�o���\^\`pmr/c[jn\^�TYnY[X�_�WT\upmdqX:�
_�\`X�_6r|��pfpvr[r%YawTWTXPY{pmdq_�l�pm\`X�dqlf\^w�efjnlsd*lflsjn\^X�XT\^lslmYAlmY[ikYnY[X�pvYawPYnY[X�_�WT\^X)jnZ6ysdq]^i%jn\^X�pf\^_�\^dq]^d*X
]`d*_�lf\`_6YnY[]^\`lfdqlflmY{YaXPY[]`����lf\`lflfY�o
�Uefr[lU]gr[Z�d*lsp���i%\^l�pvY[wPY�jnXAi}WTj��TjnlspmYnY ªÀ©së���¥�¨N$�&6ª�O6©«¦ ¿1d*X�Ùn]2o ªÀ©së���¥�¨N$kjvÌ§© Á§zvysjn_6Y
jnX{d*efrnr[XT]^Y[\u�X�d*X�WTWT��d*]^]`d*dqXT_�\^e1ysj[\`pvY|caY²rnr[efdq]^]`\^XTdqX�Y[W:pmjnikYnYapspm\£o � YnY�ysd*XTXTd§pvYnYaX�d*lf\`ikdqef_�\^_�ls\�]^Y[WTlfdq_[d*Y[W:�pfjnikYnYapfpf\gY¡lf\upmd*X~z�d§pfpvr)ysj[_aYa\^lfdqX�lf\`\^e�p��:ikr[X��:Z�pfdq���Td*lslmr�Y[W�pfjni�Y[Yapfpf\�lsd*_6rb]^W�_[d*dtikdqef_n�
_�\¯ysjnXTjnX d§pfpvr¢_ajnescaYnY¡lfdqX¢ysjn]`]gY[\`XÆpfjn\^lsd*]`]gYti%d*es_�_�\¯ysjnXTjn]`]gYb¿¨pvY[\�p��:Z�yfr[]^]^rtikdqef_�_�\ÄysjnX�jn]^]^Y�Á§o
à ra]^]gYa\^lfdq]^]^Y�pmemYaXTlf�TW�_�pfjnef\`]^]^YAc[jn\^�PY[Y[Xtdqlf\^i%d*es_�\^_�lf\�]^WT_ad|Y�wxjn\`l�pfWTefZPY6p�pvr|��pmdqlmY[XTYapA¿1_�W:pmd*XdqX�Ùn]^Y[XTXT\`XbY[e�pm\^_�_ad*]^\up«Á«zJpmWTXTX�\^lspmYnY�w�efd*wxjnls\`pm\`j[p�¿Àdqlf\^i)o�_[jne�c[Y6pvYnY[XHls��i Jxjn]^\`]^]^Y2l\KPm�Á�pvYa\
_ad*_�lf\^rkZTdqWTef\`lspf\^\^_�_6Y}d*es\^lsXT\^i%\^dqX�pmWTX�XT\^l�pvY[i%\^lsd*d*XH¿1_[jne�c[Y6pvYnY[X�lsj�c�\upmWT]`]gY}ls��i Jxjn]`\^]^]^Y�Á§o
õ�]^]^Y/dqlf\`ikdqef_�_�\�pfemY[X�lf�TWT_�pfjnef\`lspvY:zmysj[_aY�w��:es_�\^\�d*esj[pfpmY[i�Y[Y[X�¿1d*X�Ù[]gY[XTX�\^XT_�\^dq]^\`lfd*l�pvr�Áx]gY[WTlsd*dql��
pmY�lfWAJTlspmY[X�pm\^\uc�\^]^ikY[WT_�lsdqp}¿ÀXTjnW�XÅwTZTefY[lfdqlvÁ§z�ysj[pm_6Ykj�caYap�i}WTj[pfj�Yonu·pN�ºså ­ ñ �Iq zxi%\^lflfr_N�jnXYaespm\`_�_[d*]`\£zPå�j[XÅY[�6ysdq_�pm\^\uc�\:yfY ñ jnXtlsWrJTl�pvY[X�pm\`\`c�\£o�¿ ° WTj[i�³÷Å�YaXPY[]^W�jn_6Yap/jnXtls\^\`l=ysjApmW�XTXT\^l��pfdqpspmW}ysjn]^]^Y[\^X%pvY[wPY[Y�o Á

��W�caY û o ,�+ µ à emY[X�lf�TWT_�pfjnef\2z�ysjn_6Y�_�\`e1ysjn\upfpmYnY�lfW�]^W�p²_6Y[\^_�_�\^dqX¢pmWTXTX�\^lspmY[i%\^d*X�lmY�lfWAJTlspmY[X�pm\^\ö�c�\`]gY[WTlsd*_�_[dq\^�TdqX)��i%wPr[es\^]^]`d[o


