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Cug�z;x~n{cfrBn{iF�qg�xMrBoyn{i2�\i$�`i$b¯g��B�;c]bdnvs¶zBcfr;xuzBi$��bdivz;�Ybdcfz¼x~�&�yr¼x~ivz��`c]h��BndiFp7rBi

�����i�pÂr¼g�ndotcfz � � i�n8�`i1�qg��;cfrBbO�\ivr&�?b0g�o}x¹c]z;x /
� AHi �vg>�q�`r����\i �$�ivbdotw.�i�i�x "g �¼g�bdn{oyb��\i�x�oyh�g�efi�x2i�x¹nTrBz i2�\ivb¯�`oq�­i��`c_3rBn{ivr&��ivn
�7�Ég�rBn¯g�zYn ���yr;x����ivb{o6�/�yivr&� pÂrBiB�5� c]b0�\b{i8�\i8�$�ivb{oyw]g�n{oycfz$iÓx¹n��i1�yi�w.�iP� �X�ivz��ivb0g>�yivh�i�z\n�s
o6�8i�xMn��\oRb3�`o/�yiT�7� c]mBndi�zBoyb?gvw7i���rBzBi�m;cfzBz�i��Bb��i��`o}x¹oyc]zD�\iÓx��$�ivb{oyw.�ivi�x$�7�¤cfb0�Ybdi
x¹r��B�ivbdotivrBb\"g���gvw7i��8�\i�x5oyh�g�efi�x5�Y�v�
	2�\���%� � i�x%�`cfz¼x¹oq�.�ivb0g�ndoyc]z;xSx��Ìg��B�&�yo}pÂr�ivz\n
g�r��2�$�ivbdotw.�i�i�x�xM�;g�n{oqg>�yi�x­s,�ti�x��.�ivb{oyw.�ivi�xJndivh?�»c]bdi1�/�yi�xS�i�n0g�zYn�ivz¼�`cfb{i��&�yr;x��\oRb3�`o6�ti�x
"g c]mBndi�zBoyb��;cfrBb,�\i�xub0g�oqxMcfz;xFpÂrBi$z�cfr;x�i�xdx{g +7i�bdcfz¼x �T� i1�Y�&�yo}pÂr�ivbug�r �0�;g��Botndb{i
j I³w7cfotb��i�e7g,�tivh�ivzYnO�`i2���¼g��Botndbdi2�;cfrBb,�\i�xui1�Yivh��&�ti�x8�\i���g,�q�­r&�qxu�Yi��.�i�bdoyw.�ivi�x
x¹�¼g�ndo}g,�ti�x+i�n�ndivh��;c]bdi1�/�yi�x5g�r���cfb¯�\bdi�x��uivn8�PO �

� � cfh?�Bndi�n{ivz\r2�YiB�qgubdivh3g�b0p7rBi x¹rBbE�yiÓx��`cfr�bdm;i�x5g,�te[�ivmBb{oqp7rBi�x LÅg�oyn{i?"g\�}gux¹iÓ�`ndotcfz
�Bb��i��7�i��\i�z\n{i7s`o/�7zBi%x¹ivh2m&�yi_�;g]x�zB�i��`iÓxdxdg�oyb{i i�z ��b0g�n{oqp7rBi��T�Ìgvw7cfotbE"g8�`cfz;xMoq�.�i�bdivb_�ti�x
�i�p7r;g�n{oyc]z;x�g�rBn{bdi�x�p7rBi � � x¹o¶cfz��Bbdi�z;��ivzT�`c]h��Bndi8rBz�zBc]h�mBb{iuxMr%b3xdg�h?h�ivzYn�i1�tivw.�i �\i��»c]oyzYn0x��

a�c]rBb?x¹i��­cfzYwfg�oyz;�­bdiT�\rZLÅg�otn2pÂr � o6�8xMr%b?n��\i��`cfz¼x¹oq�.�ivbdivbF�5���i�p7r;g�ndoyc]z
IV�%�É�f�PO$ivz
ndc]rBn��yiÓx��»c]oyzYn0x2�7� r�zBiT�`cfrBb{m;i�g,�te �ivm�bdoqp7rBi7s_w.�i�bdoR)¼cfz;x2pÂr�i)�­i1�qg)i�xMn�m�oyivz �;c7x{x¹oym��yi
�Bg�z¼xD�yi,�vgfx8�7� r�zBi$�\b{cfotndiP� G z�x{g�otnup7r_� r�zBi$�\b{cfotndiF�\cfz�zBiF�yotivr "g:i1��gf�­ndivh�i�z\n%�\ivr��
�i�p7r;g�n{oycfz¼xD�yc]b0xdp7r_�¤cfz�zBi2�`c]z;x¹o}�7"ivb{i$p7rBi`�ti�x~�.�ivbdotw.�iviÓx+n{ivh��;cfb{i1�6�ti�x "gJ�5� c]b0�\b{i$�%� � i�x
�\ivr&� �i�p7r;g�ndoyc]z;xSzBi,x¹cfzYnOg�rBn{bdi�x8pÂr�iK�ti�x��i�p7r;g�n{oyc]z;x+e �ivcfh �ivndb{oqp7rBi�xDIÅ�%�É�f� O%ivn0IÅ�%�Ì�]� O
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IV�`i2�qg�i�x¹n�z�cfbdh3g,�7�BrBo}xdp7r_� c]z2x��¤i�x¹n_oyz;xM�Boyb��iS�;cfr�b5�$�ivb{oyw7ivb_�ti�x0�iÓpÂr;g�ndotcfz;x�e �ivcfh �ivndb{oqp7rBi�x
�\r �vgfxu�Yi�xu�\b{cfoyn{i�xaO]�7COg�z;x��`i,�vgfx­s7�����i�pÂr¼g�ndotcfz IV�%�É�f�PO�i�x¹nOoyz;�.�i��»i�z;�Bg�zYndi2�Yr��»c]oyzYn
�\i��}g)�\b{cfoyn{i�cT"r/c]z �����i��`bdotnu�BrBo}xdp7rBi�i1�/�yi2zBiJLÅg�oyn�otz\n{ivbdw7i�zBoybOpÂr�i����¤oyz%L³c]bdh�g�ndoyc]z��\i
�qg��\otbdi��­ndoyc]z �\i��}g n¯g�zBe]ivz\n{i�ivn$p7rBi��`i2�6�yi2NV�`o5i�xMn$�`c]z;x¹n¯g�zYndiU�yi �ycfz�e��\i��qg��YbdcfotndiP�
A[���i�p7r;g�ndoyc]z g�r��;c]oyzYn��.�iv�;ivz;�)i1�/�yi$�Yr��;cfotz\nFg�r;pÂr�i1��cfz��qg��`c]z;x¹o}�7"ivb{i7s»h3g�oqx­sHxMo�cfz
i1�Y�Bbdoth�iF�`ivndn{i	�i�p7r;g�n{oycfz�i�z��\ivr&�T�»c]oyzYn0x��\o}x¹ndotz;�`n¯xu�\iF�qg?�\bdc]oyndiÀsJg,�tcfb0x �5�V�i�p7r;g�n{oyc]z
cfmBn{ivzYrBi�ivz`LÅg�o}xdg�z\n[�}gu�\o �S�i�bdivz;�­iSivzYndb{iS�­i�x��\ivr�� �i�p7r;g�n{oyc]z;x�z_�¤i�x¹n�g�rBn{bdi8p7rBiB�����i�p7r;g,N
ndotcfz IÅ�%�Ì�]� O]�%^[�Y�Bbdoth�ivbBIÅ�%�É�f� O�ivz?�\ivr&�$�;cfotz\n¯x i�xMn��i�pÂr�oyw]g,�tivz\n*"g i1�Y�Bbdoth�ivbEIÅ�%�Ì�]� O�ivn
IV�!�Ì�f�PO5ivz�rBz3x¹ivr&�¶�;cfoyzYn1�!C~iO�&�yr;x­sB�`i�ndndiO�`c]z;x¹n{bdr;�`n{oyc]z�i�x¹n%oyz;�.�iv�;ivz;�Bg�z\n{iu�\iÓxS�\ivr��
�;cfoyzYn0x8�\i0�qg$�YbdcfotndiF�`c]z;x¹o}�$�ivb��iÓx��

�~z�i h3g�zBo5"ivbdi �iÓpÂrBotw]g,�yi�z\n{i5�\i[LÅg�otbdi��­ivndn{i w.�ivb{oR)¶�vg�ndotcfz�i�x¹n_�T�V�i��`b{oyb{i �ti�xJ�`c]z;�\oyn{oyc]z;x
pÂr�oJ�\c]oyw7ivzYn 3ivndb{i�xdg�ndoqx�LÅg�otndi�x5�»c]rBb8p7rBi �����i�p7r;g�n{oycfz3�\i �qgF�\bdc]oyn{iucfm;xMivbdw.�iviui�n$�����i�p7r;g,N
ndotcfz IV�%�É�f�PO8x¹c]oyivzYn�x¹oth�r��yn0g�zB�ivh�i­zYnSzYr&�6�ti�x+i�z�ndcfr�n �;c]oyzYn��\iF�qg��\b{cfotndiP�¶a�cfr�bDLÅg�otbdi
�`i1�}g\s;�`c]h�h�iO�`i�x��\ivr��
�iÓpÂr;g�ndotcfz;x8x¹c]z\n8�;c4�6+Yz[3c]h�oqg>�yi�x­s\o6�JiÓx¹n8�»cÀxdxMoym&�ti$�7�¤rBndo/�yoqxMivb$�}g
h �ivn{�BcY�\i8�7���i1�yoth�oyz;g�ndotcfz0/`i�z �i1�toyh�otz;g�zYn7�5� rBz�i8�\i�x�w]g�bdo}g�m&�ti�x��\i8�;c7xMoyndotcfz �:i�n ��IQ�;g�b
i1�Yivh��&�ti � O�ivz\n{bdi �5���i�p7r;g�ndoyc]z��\i �}g$�\bdc]oyn{iuivn$�5���i�p7r;g�ndoyc]z � � s\o/�HbdiÓx¹ndiOrBz��»c(�6+Yz[3cfh?iivz rBz�i�x¹ivr��yi2wfg�bdo}g�m&�ti I*� O]�[^5�`b{oybdi2p7rBi��­i��;c4�/+\z�cfh�i2i�x¹nFz\r�� i�z ndc]r;xK�ti�x �;cfotz\n¯x
�\iF�qg2�\b{cfoyn{i7s¶�4� i�xMnU�i��`b{oybdiFp7rBi�n{cfr;x#�yi�x8�`c7i�b3�`oyi�z\n8�\i,�`i��;c(�6+Yz[3cfh�i,x¹c]z\n8z\r��qx�� G b
�`i�xF�`c7i�b3�`oyivzYn0xOx¹cfzYn$h�g�oyzYndivz;g�z\nOoyz;�.�i��»i�z;�Bg�zYn0xF�\i ��i�n�� IQc]z g oyzYndb{cY�\rBotnU"gX�}g
�&�qg]�`i`�ti�x8�`c7i�b3�`oyivzYn0xSotz\n{ivbdw7i�z;g�zYn��Bg�z;xD�5�V�i�p7r;g�n{oyc]z�g,�te �ivm�bdoqp7rBi4O]� G z�g��\c]z;��g�oyz;xMo
rBz�ivz¼x¹ivh2m&�yi �7���iÓpÂr;g�ndotcfz;x5p7rBo;bdi1�toyivzYn-�5� c]m;x¹ivb{w]g�ndotcfz2e4�tcfm;g>�yi��\i#�qg��\b{cfotndi8oyh�g�efi8g�r
h�cfr�w7ivh�ivzYn5�\i0�qg$�Ybdcfotndi � C?�

A[�ÉgÓw]g�z\n¯g�efi �\iD�}g h �i�nd�BcY�\i8�Bb��i��7�i��\i�z\n{i�i�x¹n%�\iu�;c]rBw7cfotbK3ivn{bdi8e[�ivz��i�b0g,�toqx!�ivi?"g�ndc]rBn
n +\�;iF�\iF�`cfr�bdm;i�oth�g�e]iP�!A[�Ìgvw]g�zYn0g�e]i$�\i�n{i1�qx�x +BxMn1"ivh�iÓx �T�V�i�p7r;g�n{oyc]z;xSi�x¹n8�Yi ��bdivz;�Ybdi
ivz��­cfh��Bn{i~e(�yc]m;g,�tivh�ivzYn$�}g$�`cfrBb{m;i7s;�`iFpÂr�o_�`cfz;�YrBoyn�sB�Bg�z;xD�yiÓxS�vg]x+cT"r ���¤cfzT�`c]zBz;g�otn
g)�Bbdotcfb{o$�qgT�`cfr�bdm;i�cfm;xMivbdw.�ivi7s."g)rBzBi3x¹c4�trBndotcfz ���yr;x$xMn0g�m��yi�gvw7i��2�\i�xFxM+�x¹n2"i�h�i�x��\i
�;c4�6+Yz[3c]h�i�x8�\i�n¯g�o6�/�yi�zBi2�.�i��»i�z;�Bg�zYn8�;gfx��\rTzBcfh2mBbdiF�\iF�;cfoyzYn0xOx¹rBb �}g��­cfrBb{m»i$c]m&N
x¹ivb{w.�i�i�p7rBi?�`ivr&�TcfmBn{ivz\r¼x ivz�i1�Y�Bbdoth�g�zYnD�5���i�p7r;g�ndoyc]z � � ivz�ndc]r;xK�ti�xu�»c]oyzYn0xF�\iJ�}g�`cfr�bdm;iP�

��� LÅg�rBn8zB�i�g�z�h�cfotz;x 3ivn{bdiF�`c]z;xd�`otivzYn��\iF�\ivr�������c7x¹iÓx /

� � i�x �i�p7r;g�ndoyc]z;x�cfzYn�n{ivz;�Bg�z;�`i�"g	3i�ndbdi?ndb2"iÓx�efbdcÀxdxMi�x`s�ivnFo6�%i�x¹n,�\oRb3�`o6�ti2�\i��ti�x
cfm�ndivzBotb�h 3ivh�i?"gF���Ég�o}�\i��\rT�vg>�q�`r&�7L³c]bdh�i2���
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� ^�z$e �ivz��ivb0g>�VsvcfzFz_�Ìg8g�r¼�`rBzBi%e7g�b¯g�zYndoti�x¹r�b-�5� oyz¼�$�iv�;ivz;�Bg�z;�`i%�\i�x0�i�p7r;g�n{oyc]z;x�g�oyz;xMo
cfm�ndivzYrBi�x�� G z z_�¤cfmBn{oyivzYnF�\cfz;���;g]xKL³cfb¯�7�ivh�ivzYn �ti�x�xM+�x¹n2"i�h�i�x��\i��;c4�/+\z 3cfh�i�x
�yiÓxS�&�yr;xS�;ivn{oyn¯xS�»cÀxdxMoym&�ti�x��

a�c]rBbO�\cfzBz�ivburBz�i1�Yivh����yi7sP�����i�p7r;g�n{oycfz � � g��B���yoqp7r��ivi,g�r��vg]x~cT"r �}g��­cfrBb{m»i$c]m&Nx¹ivb{w.�i�iSi�xMn�rBzBi8�`c]zBoqp7rBi �\cfzBz�iB�yoyi�rU"g$��� �iÓpÂr;g�ndotcfz;x��P ~cfr¼x�w7ivbdb{cfz;x��Bg�z;x[�ti��0�;g��Botndb{i
x¹rBotw]g�zYn�p7r_�¤o6�[+�g��\iFL³cfb{ndi2�Bb��i�xMcfh���ndoyc]z;x~�;cfr�b$p7rBi2�`i�x �i�p7r;g�n{oyc]z;xuzBi�xMcfotivz\nO�;gfx
oyz;�.�iv�;ivz;�Bg�z\n{i�x`IQh3g�oqx�ndc]rBndi$n{ivzYn0g�n{oyw7i��;cfrBb�n{bdcfr�w7ivb~r�zBi$bdi1�}g�n{oycfz�e �ivz��ivb¯g,�ti�ivzYndb{i
i1�6�ti�xSx�� i�xMn8x¹c(�q�.�ivi��;g�b~r�z
�iÓ���BiÓ�,O �

Cug�z;x�ndc]r;x`�yiÓx��vg]x`s-�5���ivn¯g��;iJ);z¼g,�yi3�`cfz;xMoqxMndi "g b��i�x¹c]r;�\bdi�rBz x +BxMn1"ivh�i2�Yi �;c(�6+!N
z[3cfh?i�x��8 ~c]r;x~w7ivb{bdc]z;x~p7rBi,�`i1�qg$z_�¤i�x¹n8�;gfxBL³cfb0�T�ivh�ivzYnSrBz�i�n43g]����i$g�o}x!�iviFivnOpÂr_�¤o6�Ji�xMn
i1�Yndb>3i�h�ivh2ivz\n%oyzYn��ivb{i�xdx{g�zYnu�T� ivzYw\o}xdg�efivbO�\i�xu��gfx~�;g�bdn{oq�`r&�toyivb¯x+��b0g�n{oqp7rBi�x8g );z �\i0LÅg,N
�`o6�toyn{ivbF�`ivndn{i�b��i�x¹c(�yrBn{oyc]z_�[A[���ivndr;�Yi��\i3pÂrBi2�qp7rBi�x r�z;x��\i3�`i�x���gfx$�`c]z;�\rBo}xdg�zYnU"g��Yi�x
xM+�x¹n2"ivh�i�x5�&�yr;x�xMoyh����yi "g�g��B�Bb��i��Bivz;�\i�b$LÅg�oynB�5� c]mB|Mivn��\r����¼g��Botndbdi x¹rBotwfg�z\n2�
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� i��0�;g���oyndb{i�g �»c]rBb�mBrBnU�����ivndr¼�\i��7�¤rBz��`ivb{n0g�oyzDzBc]h�mBb{i��\i���gfx��;g�b{ndo}�`r&�yotivb0x
�;ivbdh�i�ndn0g�z\n �\iFx¹oth��&�yo );ivb5zBcÀx~x +BxMn1"ivh�iÓx �T�V�i�p7r;g�n{oyc]z;x��

^�z$i��¶ivn�s7�Bg�z¼x´n{cfr;x[�ti�x��vg]x �Yi$);efrBb{i�x�ivzYw\o}xdg�e �i�x`s(��� otz;�`c]z\w.�ivzBotivz\nß�\i�x�h �ivn{�BcY�\i�x
x¹rBe]e �ivb��ivi�xSi�xMnB�yiu��bdcfm���"ivh�i8p7rBiu�;cÀx¹i`�}g b��i�x¹c(�yrBn{oycfzT�\iÓxSxM+�x¹n2"ivh�i�x5�;c4�6+Yz[3c]h�oqg�r&�$ivz
�Bb0g�ndo}pÂrBi � !JcfrBnO�7�Ìg�m;cfb0�¶sBzBcfn{cfz;x8pÂr�i7s\wYrU�qg$�`c]h��&�yi2�\otn&�i8�\i�x�x +BxMn2"ivh?i�x�cfmBn{ivz\r¼x`sBo6�
x¹ivh2m&�ti~o/�6�yr¼x¹cfotbdi��T� i�xM�B�ivbdi�b8gÓw7c]oyb�rBz�i�xMc4�trBndotcfz�g>�ye �ivmBbdo}pÂr�i7s\o/� LÅg�r¼�\b0g��Ycfz;�uivzYw\o}xdg>N
efivb0�5� rBn{o6�yo}xdg�ndoyc]z��\i2h �ivn{�BcY�\i�x8z\rBh �ivbdo}pÂrBiÓx�����g�oqx­sJ�`cfh?h�i�zBcfr;x0���ÉgÓw7c]z;xu�\otnu�&�tr;x
�;g�r�nvsHrBz�xM+�x¹n2"ivh�iF�7���iÓpÂr;g�ndotcfz;x8g1+Yg�zYn~�&�tr;x8�7���i�p7r;g�ndoyc]z;x�oyz;�.�i��»i�z;�Bg�zYndiÓxupÂr�i��T� oyz�N
�`cfz�z\rBiÓxSz_�ÌgYs\ivz�e �ivz��ivb¯g,�ÅsÂ�¼gfx��\i�xMc4�trBndotcfz;x�� � iDLÅg�otnSi1�Y�&�yo}pÂr�i~�;cfr�b0p7rBcfo_�}g �&�trB�;g�b{n
�\i�x�h �ivnd�BcY�Yi�xJ�\iSb��i�x¹c(�yrBn{oyc]z�zYrBh �ivb{oqp7rBi�oth��;c7xMivz\n_�T�Ìgvw7cfotb_g�rBn¯g�zYn5�7���iÓpÂr;g�ndotcfz;xJp7rBi
�7� otz;�`c]zBz\r�i�x��(C~cfz¼�fs�o/�\iÓx¹n�oth��;c7xdxMoym&�ti%�\iS�Bb{ivz;�\b{iSivz2�­cfh��Bn{i%g�rBn¯g�zYn5�\iS�;c]oyzYn0x�p7rBi
���¤cfz$ivz,�$�i�x¹otbdivb¯g�otn��;cfr�b�b��i�xMcfr;�Ybdi�zBc]ndbdi���bdcfm���"ivh�i%xMo\c]z$rBndo/�yoqxMi%�`i�x�h �i�nd�BcY�\iÓx��0��g�o}x
g,�tcfb0x­s�xMoScfz w7ivrBn0�yi�xurBn{o6�toqx¹i�bvsHo/�HLÅg�rBn$�;cfrBw7c]oybFndbdc]rBw7ivb � ��
 � ���0�yiÓx�x¹c(�yrBn{oyc]z;x��7�¤rBz
xM+�x¹n2"ivh�iO�\i$�f�u�;c(�6+Yz[3cfh�iÓx �­cfz;xMndbdr�oyn0x0"g��;g�b{ndotb��\i�x5cfm;xMivbdw]g�ndoyc]z;x�ivz��f�u�;c]oyzYn0xDI{�f�
�vg�bOcfz�g)����oyz;�­cfzBzYrBi�x�ivnOpÂrBi?�yi�xU�i�p7r;g�n{oyc]z;xux¹c]z\nO�Bcfh�c]e�"ivz�i�x+i�z � ivn ����`i,pÂrBo
�;ivbdh�i�n��YiJ)8�YivbFg�bdm�oyndb¯g�otbdivh�i�z\n �5� rBz�i��\iÓx��`c]h��;c7xdg�z\n{i�x��T� rBz �Yi��`i�x�w7i��`ndi�rBb0x O0s
g );zT�\iO�»c]rBw7cfotb )8�tndb{ivb5�;g�bB�}g�x¹r�oyndiS�yi�x5x¹c(�yrBn{oyc]z;x�pÂr�o»z�i�x¹c]z\n%�;gfxSw.�ivbdo )#�ivi�x��;g�b$�ti�x
�;c4�6+Yz[3c]h�i�x_x¹rB�B���1�ivh�i�z\n¯g�oyb{i�x�����g>�y�Bivr�bdivr;xMivh�ivzYnvs �ti�xHb0g�bdi�xJh �ivn{�BcY�\i�xJp7rBo��`cfzYw\otivz&N
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zBivzYn�zBi�n{b0gvw]g�o/�6�yi�z\n pÂrBiF�Bg�z;xB�yiF�\cfh3g�oyz�i��`cfh?�&�yi1�YiP� G bB�yi�zBc]h�mBb{iue �i�zB�ivbdo}pÂr�i��\i
x¹c(�yrBn{oycfz¼x��`c]h��&�yi2�\i�xO�Bg�z;x0�yi�x��vg]x�p7rBo5zBcfr¼x oyzYn��i�bdi�x{x¹ivzYnui�xMn�ndb2"i�x �i1�2�i�w.�i-/7�ti�n{�B�ivc(N
b2"ivh?i��\i 	Si��vcfrBn�z�cfr;xug��B�Bb{ivz;�)p7rBiFe[�ivz��i�bdoqp7rBivh?ivz\n�sfrBz�xM+�x¹n2"i�h�i��`c]h��;c7x!�iF�\i?�f�
�i�p7r;g�n{oycfz¼x��\iun +\�;i � � g$� ���  ����� ,���jÀ�\���Ó��x¹c(�yrBn{oyc]z;x��`cfh?�&�yi1�Yi�x$IÅ�\cfzYn8�`ivb{n0g�oyzBi�xS"g
���¤oyz%);z�o O_�;g�b{h�o8�yi�x{pÂr�i1�6�ti�x�x¹iOndbdc]rBw7ivzYnE�yi�x%x¹c4�trBndotcfz;x5b��ivi2�6�yiÓx p7rBiuz�cfr;xSb{i�����ivb0�0�Bcfz¼x��
G z��`c]h��Bbdi�z;���\cfz;�0���¤oyzYn&�ivb>3ivn%pÂr_�¤o6�¶�»i�rBnD+Tgvw7cfotb?"g:i�z\wYoqx{g�efi�b8�\i�x8�vgfx��;g�b{ndo}�`r&�yotivb0x
�;ivbdh�i�ndn0g�z\n �7� r�ndo6�toqxMivb��\iÓx��i�pÂr¼g�ndotcfz;xS���yr;x8x¹oth��&�yiÓx��

l�ivh�g�b0p7rBcfz;xB);z;g,�tivh�ivzYnvs;p7r_�¤o6��x¹ivb¯g�oyn��;c7x{x¹otm&�yi?�\i$b��iÓx¹cfr¼�\bdi2zBc7xFxM+�x¹n2"ivh�i�x�ivz
h�oyz�oyh�otxdg�z\n_�}gux¹c]h�h�i%�\i�x��vg�b{b&�i�x��Yi�x`�i�p7r;g�n{oyc]z;x�� � i��»i�z;�Bg�zYnvsÀ�`i��`oYi�x¹n�sfivz$e �ivzB�ivb¯g,�Vs
rBzBiFgfx{x¹i ��h�g�rBw]g�o}x¹i8oq�.�ivi �vg�b �`i1� "gFg�ndivz¼�Bg�z;�­i�"g�oyzYndb{cY�\rBoyb{ium;i�g�r¼�`cfrB���\iuh�otzBoyh3g
�ycY�vg�r&� zBi��­cfbdb{i�x¹�;c]z;�Bg�zYn2�;gfx9"g��Yi�x � �ivbdcÀx��\r x +BxMn1"ivh�i?oyzBotndoqg>��� � ivndn{i h �ivnd�BcY�Yi
z_� iÓx¹nuotz\n��ivbdi�x{xdg�z\n{iU"g�rBn{o6�toqx¹i�bup7rBiF�yc]b0x{pÂr_�¤cfz��`c]zBz;g�oynurBz��;cfotz\n��Yi2�$�iv�;g�bdnu�;cfr�bK�}g
h�oyz�oyh�otxdg�ndotcfzTgfx{x¹i �2�BbdcY�0�Bi2�\iF�}g�x¹c(�yrBn{oyc]z p7rBiF���¤cfz�b{i�����ivb0�0�BiP� � cfh�h�i�zBc]r;xuzBi
w7cfr&�tcfz;x��;g]x-LÅg�oyb{i8�`i�efi�zBbdi8�7�¤�%+Y�;cfn{�_"i�x¹iÓx�zBcfr¼x´z�i8�`cfz;xMoq�.�i�bdivb{cfz;x��;g]x ��g�z;x[�qgOx¹rBotndi
�`i�efivz�bdiF�\i�h �ivn{�BcY�\i�x��

AHi�x�xMoyh����yoR)»�vg�n{oycfz¼x p7rBi�zBc]r;x~g>�6�tcfz;x�bdi��0�Bivb¯����ivb5oq�`oßx¹cfzYn8�\iFndbdc]oqxSn +Y�»iÓx /

� AHi�x�x¹oth��&�toR)¶�vg�ndotcfz;xSn{ivz;�Bg�z\n "g��\oth�oyzYrBivbB�ti$zBcfh2mBb{i$�\i�x8oyz;�`c]zBzYrBi�x��T^�z�i�L N
L³ivn�s �ti�z�cfh2mBbdi2�\i3x¹c4�trBndotcfz;x�e �ivz��ivbdo}pÂrBiÓx �T� rBz xM+�x¹n2"ivh�i$�;c4�/+\z[3c]h�oqg>��i�xMn$�\o/N
bdiÓ�`ndivh?ivz\nEL³cfz;�­ndoyc]z��\r�z�cfh2mBbdiF�\i�xU�i�p7r;g�n{oyc]z;x`IV�Ycfz;�fs¶p7r;g�z;�)c]z��$�i�xMoybdiFrBz
zBc]h�mBb{i*)¼zBo¶�\i�x¹c(�yrBn{oyc]z;x`s��\r�zBc]h�mBb{iu�T� oyz¼�`cfzBzYrBi�x5�\r3xM+�x¹n2"i�h�i4OJivn �\i#�yivrBb¯x
�\ive]b��i�x��8AHiF�\ivefb��iF�\i�x��iÓpÂr;g�ndotcfz;x�i�x¹n%rBz��;g�b¯g�hQ"i�ndbdi x¹rBbB�ti�pÂr�i1�;o6�HiÓx¹n8�\o b��`o/�yi
�7�Ég�efotbvsJo6��bdi�xMndi?�\cfz;�F�qg��;c7x{x¹otmBo6�toyn��i?�\i2h�cY�\o );ivb �ti$zBcfh2mBbdi2�Yi�xuoyz;�`c]zBzYrBi�x��
a�c]rBb��`i2�qg\sP�ti~�&�tr;xSxMoyh����yiSiÓx¹n��T� oyh?�»cÀx¹ivb´�\i�xS�­cfzYndb0g�oyzYndi�x5xMrBb$�ti~h�c]rBw7ivh�i­zYn
�;ivbdh?ivndn¯g�zYn��\i�xM�B�i��`o );ivb\"g��BbdotcfbdoT�yi�x5w]g,�yi�rBb0x��\i �`ivbdn¯g�otzBi�xS�Yi�x��`cfh?�»cÀxdg�z\n{i�x
�\i $�s ��s �$ ivn ����

� AHi�x�x¹oth��&�toR)¶�vg�ndotcfz;x�ndivz¼�Bg�zYn "g xMrB�B�Bb{oyh�i�bu�\iÓx �iÓpÂr;g�ndotcfz;x �yiÓx~�;g�b¯g�hQ"i�ndbdiÓxF"g
�ivw]g,�trBivb2xMrBbJ�}g�x¹rBb LÅgf�`i�x¹�;g�ndotc4N³ndivh��;c]bdi1�/�yi , �yi�x����yr;x�otz;x¹n¯g�m&�ti�x�� � ivn{ndi�oyz�N
x¹n¯g�mBo/�yotn&�i�iÓx¹n��\otbdi��­ndivh�i�z\n.�yo2�i�i�g�r�z�cfh2mBbdiF�\i2�\i�bdoyw]g�ndoyc]z;x~z��iÓ�`i�xdx{g�otbdi�x��;cfrBb
cfm�ndivzBotb$�ti~�;g�b0g�h "ivndb{iug�oyz;xMoJp7rBi#�qg z¼g�ndr�bdi��\i �`i�xS�.�ivbdotwfg�ndotcfz;xBIQz�cfr;xSw7ivb{bdc]z;x
ivz�i��¶ivnvsßpÂr_�¤i�x¹n{oyh�i�b�rBzBi?�$�ivbdotw.�i�i�ndi�h��;cfbdi2�6�yi�i�xMn�rBz�i2�\ivb¯�`oq�­i ���yr;x��\o b��`o/�yi
p7r_� i�xMndoth�ivb�rBz�i��$�ivb{oyw.�ivi8x¹�;g�ndo}g,�yi(O �&C8i�x h �i�nd�BcY�\iÓxSgf��g��Bn��ivi�x0"g��­i�xS�vg]xS�;g�b{ndo/N
�`r&�toyivb¯xSxMivbdc]z\n8�&�yr¼xSbdcfm�r;x¹n{i�xKI³ivn�ivz�e �i�zB�ivb0g>�J�&�yr¼xSb0g���oq�\iFg�r¼xdx¹o O �
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� $8r;g�z¼� g�r;�`rBzBi �\i�x?�\ivr&� x¹oyh?�&�yo )¶�vg�n{oyc]z/�­o6NÅ�\i�xdxMr;x�z_�¤i�x¹n?�»cÀxdxMoym&�ti7sScfz�bdi2N
�0�Bivb0�0�Bivb¯g �ti�xuxMoyh��&�toR)¶��g�ndotcfz;xS�;ivb{h�ivn{n0g�zYnO�7� oth��;c7x¹i�b~rBz�i2�`cfzYndb¯g�oyzYndi$�;c(�6+!N
z[3c]h�oqg>�yi8�&�yr;x%x¹oth��&�yi8p7rBi �ti�xF�i�p7r;g�n{oycfz¼x��\i��.�iv�¼g�bdn2� G z��;cfr�bdb0g$g�oyz;xMo L³c]bdh�ivb
rBzFzBcfrBw7iÓg�r$x +BxMn2"ivh?i�ivz�bdivh?�&�qg

�
�vg�zYnHrBz�i��\i�x0�i�p7r;g�n{oyc]z;xHcfb{oyefotzBi1�/�yi�xH�;g�b��­ivndn{i

�`c]z\n{b0g�otz\n{i7sB�­i�p7rBo¶�»i�bdh�ivn �\iF�\oyh?oyzYrBivbE�yiuz�cfh2mBbdi��Yi�xMc4�trBndotcfz;x��
 ~c]r;x�g>�6�tcfz;x�h�g�oyzYndivz¼g�zYn��.�i��`bdotbdi2rBz �`ivb{n0g�otz zBc]h�mBb{i��Yi��vgfx��¼g�bdn{oq�`r��yoyi�b0x��\i

�`i�x%�\ivr&�$n +Y�»iÓx`s7ivz��Bb{oywYo6�2�ivefo}g�zYn�ndc]rBndi�L³c]oqxE�yi�x5�vg]xSp7rBo;cfzYnSrBz�xMivz;x5�B�%+�x¹o}pÂr�iP����g�o}x
gvwfg�z\n8�Yiu�`c]h�h�ivz¼�`ivb��`ivndn{iu�Yi�xd�`b{oy�Bn{oyc]zJsfbdi�w7ivzBcfz¼x rBz�otz;x¹n¯g�zYn�xMrBb$�ti~n{cfb0xMivrBb8�`otzB�i1N
h�g�n{oqp7rBiP�

&'��� � � ������	��,��� *u����'�,� �$� ��()���

���_i�x¹n�oyh?�»c]bdn¯g�zYn��\i$zBc]ndivb0�qg?�\oqx{xM+Yh �ivndb{oyiFivz\n{bdi?�yi�xu�Yivr&���`c]h��;c7xdg�z\n{i�x $�ivn
� �\r?ndcfb¯x¹ivr�b8�`oyz��i�h�g�n{oqp7rBi-/�i�z�i��¶ivnvs�x¹o $ "g�rBzBiFx¹otefzBo )¶�vg�n{oyc]z�oyzYndb{oyz;x�"i�pÂr�i8pÂrBo¶zBi
�$�iv�;ivz;�2p7rBiu�YiB�qguz;g�n{rBbdiO�\r2h�cfr�w7ivh�ivz7n � C�s � i�x¹nJ|Mr;xMndi#�qg��\c]zBzB�ivi8�\i#�qguwYoyn{i�xdxMi
�7� r�z �;c]oyzYn$�`c]z;x¹o}�$�ivb��i3�`cfh�h?i$g�n{n0g]�����iTg�r/xMc4�toq�\i�i�n$�.�iv�;ivz¼���;g�b2�­cfz;x!�i�pÂr�ivz\n,�\r
�;cfoyzYn�cT"r ���¤cfz�i1�Y�Bb{oyh�iB�tiundc]b0x¹i�rBb1� G bvs��Bg�z¼x+zBc]ndb{i���gfx`s!�yiun{cfb¯x¹ivrBb8i�xMnSi1�Y�Bbdoth �i8g�r
�`ivzYndb{i c]�Bndo}pÂr�iS�Yi �}g~��g�h �ivb¯gSp7rBo7z_�Ég\s�g��BbdotcfbdoÅs�g�r;�­rBzBi���g�b0g]�`n��i�bdoqxMndo}pÂrBi��;g�b{ndoq�­r&�yo5"ivbdi
w\o}xE"g+wYoqxJ�Yi �5� c]mB|MivnHc]m;x¹ivb{w.�i ��a�g�b_�`c]z;x!�iÓpÂrBi�z\n�svcfz�zBi5�;ivrBn_�;gfxJoyh��;cÀx¹ivbß�\oyb{i��`ndi�h�ivzYn
�\i�x��`c]z\n{b0g�oyzYndi�x%x¹rBb ��ivn ��-g,�tcfb¯x~p7r_� o/�;i�x¹n%�»cÀxdxMoym&�ti��Yi �yiDLÅg�oyb{i�gvw7i�� $ ivn �$ I G z
w7ivbdb¯g��\i�xui1�Yivh����yi�x��\i$h?cfrBw7ivh?ivz\n¯xS�`c]z\n{b0g�oyzYn0x��\i2�`ivn{ndi$h�g�zBo5"i�bdiF�Bg�z¼xK�qg?x¹rBotndi
�\iF�`ivn{ndiFx¹i��­ndoyc]z7O �

��g�oqxJb0g����»i2�ycfz¼x �­ivbdn¯g�oyz�i�xJ�vg�b¯gf�`n��ivbdo}x¹n{oqp7rBi�x_�\i�x�n{cfb0xMivrBb¯x��`oyz��ivh�g�n{oqp7rBi�x / �tiS�Bb{c4N
�\rBotn�x{�vg,�}g�oyb{i $�	 � i�xMnJrBzBi%efb0g�z;�\ivr�b��`c]z;x¹n¯g�zYndi pÂrBi2�7p7rBi%x¹cfotn-�ti��;cfotz\n_cT"rF�yi5ndc]b0x¹i�rBb
i�x¹n%i1�Y�Bbdoth �iP� � i1�qg�i�x¹n[LÅgf�­o6�yi�h�ivzYn�w.�ivbdo )¶g�m��yi "g �;g�bdndotb��\i#�qg L³cfb{h�r&�ti0IV�!�y�,O]�!^´z�LÅg�oynvs
�`ivn{ndi��Bbdc]�Bbdo2�ivn��iO�»cÀxdx�"i��\i�r�zBi�oyzYndivb{�Bb��ivn¯g�n{oycfz��B�!+�x¹oqp7rBi-/

� c]z;x¹o}�$�ivbdc]z;x ���¤ivz;x¹i�h�m&�ti��\i�xu�;cfotz\n¯x0. ndi1�}xup7rBiF�qg�wYoyndiÓxdx¹i���� xMcfotnu�Bbdc]�;cfbVN
ndotcfzBzBi2�6�yi g�r)w7iÓ�`ndivr�b�$��!���Ji�xMn$LÅgf�`o/�yi��Yi��.�ivh�cfzYndb{ivb%pÂr�i ���¤ivz;x¹i�h�m&�ti8�\iF�`i�xS�;cfotz\n¯x
L³cfb{h�i~r�zBiF�\bdc]oyndi pÂrBo;i�xMn8g��B�;i1�2�ivi � � � � ����� � � � � � �� 
 � ��� � � ��� � �%� � ivn g,�Yiui�xMn��.�i�)¼zBo
�;g�b#�����i�p7r;g�n{oycfz0/
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cT"r 	$iÓx¹n�rBz2b��i�i1�Bp7rBi1�}�`cfz¼pÂrBi �4AHi8�BbdcY�YrBoyn%xd��g,�qg�oyb{i�$ 	�� z_� iÓx¹n�b{oyivz2�7�Ég�rBn{bdi8p7rBi
�qg�wfg>�yivr�b�g>�ye �ivmBbdo}pÂr�i��\i��qg�w\otndi�x{x¹i2�\iÓx �;cfotz\n¯x��\i?�`ivnFg,�YiP��'~rBn{bdivh?ivz\nO�\otnvsJndc]rBn
�;cfoyzYn . �\i0���Ég,�Yiuoyz¼x¹n0g�z\n¯g�z��i,�\i�bdc]n0g�n{oyc]z�g��;cfrBbOw\otndi�x{x¹i-/
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h�cY�T"i2�yi��Yi �}g �­cfrBb{m»i�cfm¼x¹ivb{w.�ivi�i�n�pÂr�i��`i1�qg�z_�Ìg �;g]x ndc]rBndi �}g e[�ivz��i�b0g,�toyn��i
x¹c]rB�;g�oyn0g�m&�yi � � iv�;ivz;��g�zYnvsB�­cfh�h�i�o/�¶x��Ìg�efo}xdxdg�oynB� "g��\i �}g �Bb{ivh�o5"ivbdi%i1�\���ivbdotivz;�`i
h�ivz��ivi%x¹rBb%�\i�x_oyh�g�efi�x­s�zBc]r;x5gvw7cfz;x��Bb��i�L(�ivb��i%zBcfr¼x´���qgf�­ivb5�Bg�z;x5�\i�x5�`cfz¼x¹oyn{oyc]z;x
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� �~zBi���bdivh�o5"ivbdi �ivn0g��»iOg~ivz¼x¹rBotndi8�`c]z;x¹o}x¹n��i?"gO�`cfh��¼g�bdi�b-�ti�x��;g�b0g�hQ"ivndb{i�x���g,�q�­r&�2�i�x"gF�yivrBb¯xSw]g,�yi�rBb0xSn{�B�ivcfb{oqp7rBi�x�g1);zT�\i$x��Ìgfx{x¹rBb{ivb8�\i0�qg$p7r;g>�yoyn��iF�\iF�`ivr&�!NV�­o��
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�  ~c]r;xSgvw7cfz¼x b��iÓx¹c4�tr��­i�xSx +BxMn1"ivh�iÓx�ivz?rBndo/�yoqx{g�zYn5�\o �S�i�bdivzYndi�x�h �i�nd�BcY�\iÓx´i�nS�­cfh�N
�;g�b&�i��yi�x~b��i�x¹r��yn0g�n0x~c]mBndi�z\r;x�gvw7i��0�yi�x~b��i�x¹r��yn0g�n0x~n{�B�ivc]bdoqp7rBi�x��_C~ivr��)h �ivn{�BcY�\i�x
zYrBh �ivb{oqp7rBi�x�b0g]�\oq��g,�yi�h�ivzYn$�\o �S�i�bdivzYndi�x$cfzYn �ivn��i)rBn{o6�toqx!�i�i�x:�;c]rBb�i��¶i��`ndr�ivbJ�}g
b��iÓx¹c4�trBndotcfz��\i�x�xM+�x¹n2"ivh�i�x /
� AJg�h �ivn{�BcY�\i,�\i�xu�`c]z\n{oyzYr;g�n{oyc]z;x /J�`i�ndndiFh �ivn{�BcY�\iFpÂr�o5g��.�id|{g �ivn��iFh�ivz&N
ndotcfzBz��i�i�g�rT�0�;g��Botndb{iu�Bb��iÓ�7�i��\ivzYnS�;ivb{h�ivn%�7�¤cfmBn{ivzBoyb%ndc]rBndi�x$�ti�xSxMc4�trBndotcfz;x
b��ivi2�6�yiÓxSivn��`c]h��&�yi2�\i�x��T� rBz xM+�x¹n2"ivh�iF�\i$�;c4�/+\z[3c]h�i�x��Ja�cfr�b��`i`LÅg�otbdi7s;cfz
�`cfh?h�ivz;�0i)�;g�b �ivn¯g�m&�toyb�rBz"x +BxMn2"ivh?i��\i �;c(�6+Yz[3cfh�iÓx g1+Yg�z\nU�qg h�3i�h�i
x¹n{bdr;�`n{rBbdiQIV�\ive]b��i�ivn$zBc]h�m�bdi��\i�w]g�b{oqg�m&�yi�x OFpÂr�iX�ti�xM+�x¹n2"ivh�i��Yi �;c(�6+!N
z[3cfh?i�x�p7rBi��5� cfz ���Bi�b0�0�Bi "g�b��iÓx¹cfr¼�\bdi�ivnF�»c]rBb��yi�p7rBi1�5ndc]rBndiÓx`�yi�xFx¹c4�tr&N
ndotcfz;x%x¹cfzYn8�`c]zBz\r�i�x ivn �\oqxMndotz;�`ndiÓx��Ya�rBoqx%�`i�xM+�x¹n2"ivh�i�otzBoyn{oqg,�;i�xMn8�$�i�L³c]bdh �i
�\i8h�g�zBo5"ivbdi �`cfzYndotz\r�i~w7ivb¯x[�yi8xM+�x¹n2"ivh�i8p7rBi#��� c]z��0�Bivb¯����i?"g b��iÓx¹cfr¼�\bdiP�!AJg
h �ivn{�BcY�\i?�\i�b&�i�xMc4�yr�ndoyc]z �`c]z;x¹o}x¹ndi "g)�;cfr�b0x¹r�oywYbdiU�yi�x �_�ivb{c7x$�\r xM+�x¹n2"ivh�i
oyzBotndo}g,��g�r��`cfr�b0x��\i��`ivn{ndiT�$�i�L³c]bdh�g�ndoyc]z_�E' �qg );z��\i9�qg��$�i�L³cfb{h�g�n{oyc]z
���¼gf�`rBz3�\i�x�� �ivb{c7x5oyzYndoqg�r&�?x¹i�xMivb0g�n{b0g�z¼x L³cfb{h �iuivz�rBz3�\i�x�� �ivb{c7x��\r3xM+�xMN
n2"ivh?i`);z;g,�5�[ ~c]ndc]z;x$�`iv�;ivz;��g�zYn$p7rBi�ndb{cfo}x�nM+Y�;i�x��T�Ìgf���`oq�\i�z\n¯x �;ivr�w7ivz\n
x¹rBb{w7ivzBotb5g�r��­cfrBb¯x �T� rBzBi8ndi2�6�yi�b��i�x¹c(�yrBn{oyc]z0/Ân{cfrBn �7�Ìg�m;cfb0�?�`ivbdn¯g�otz;x �_�ivbdcÀx
ndivz¼�\ivzYn w7i�b0x �5� otz%);zBoÅsfivz;xMrBoyn{i~o/�H�;ivrBn g�bdb{oyw7ivb%p7rBi �ti�xS�0�Bivh�otz;x_�\i��\ivr��
�_�ivb{c7xu�\o}x¹n{oyz;�`n¯x~xMi$bdid|Mc]oye]zBivzYnvs;ivz%);z�o/���;ivrBn �iveÀg,�tivh�ivzYn�g�bdbdotw7ivbOpÂrBiF�}g
h �ivn{�BcY�\i5z_�Ìg�bdb{oyw7i5�;gfx�"gu�`cfzYw7ivb{efivb2�>C~i��`iÓx�n{bdcfo}x��Bb{cfm&�5"ivh�i�x¶x¹ivr&�!�yi%�Bbdi2N
h�oyi�b�i�x¹n x¹rBb{w7ivzYr�g�r)�­cfrBb¯xS�\iuz�c7xSi1�Y�B�ivb{oyivz;�­i�x�ivn �`i1�qguz_�Ég �;g]xSefb¯g�z;�\i
oyh��;c]bdn0g�z;�`i%�BrBoqx{pÂr�iuxMivr&�yiÓx-�yi�x�x¹c4�trBndotcfz;x[);zBoti�x�zBc]r;x otz\n��ivbdi�x{x¹ivzYn1�]a�c]rBb
�&�yr¼x��\iF�$�ivn0g�o6�}x�x¹rBb8�`i�ndndiOh �ivnd��cY�\iF�\i�b&�i�xMc4�yr�ndoyc]z�w7cfoyb\: �)c]b0�Â� = �

� AJg �\ivr&�Yo5"ivh?i)h �ivn{�BcY�\i�x¹rBotn r�z �;ivr
���¤oq�.�ivi��\i�x��`c]z\n{oyzYr;g�n{oycfz¼x3h3g�oqx
g�m;g�z;�\c]zBzBi���� o}�$�ivi��7� c]mBndivz�oyb�n{cfr;x��yiÓx �_�ivb{c7x��\r xM+�x¹n2"ivh�iP� � c]z\n{b0g�oybdi2N
h�ivzYn�"gX�}g h �i�nd�BcY�\i2�Bb��i��7�i��\i�z\n{i7sJp7rBo5�Bbdivz¼��ivz �`c]h��Bn{iF�yi�xFxM+�x¹n2"i�h�i�x
�7���iÓpÂr;g�ndotcfz;x$xMr;�v�`i�x{x¹o LÅx�IVg�r��/�YoR�S�ivbdi�z\n¯x�oyz;xMn0g�zYn0x O$�Yi h3g�zBo5"ivbdi�n{cfn¯g,�yi2N
h�ivzYn�otz;�.�iv�;ivz¼�Bg�zYndi7s �`ivndn{i�h �ivnd�BcY�Yi�wfg i�xdx{g1+7ivb��\i x¹i x¹ivb{w\otbT�\i �}g
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ndc]z9"g �¼g�bdn{oyb%�\i8�`i��;c]oyzYn�oyzBotndo}g,�Y�»c]rBb5ndb{cfrBw7ivb�rBzBi8x¹c(�yrBn{oyc]z��\r?xM+�x¹n2"ivh�i
"g 1 , �%�!^�zF�yotzB�i�g�b{oqx{g�zYn[�qgD�tcfo��7���i�w7c4�yr�ndoyc]z$�\i ��sfc]z��;ivr�nS�.�i��\rBotbdi��­cfh�N
h�ivzYn_�`ivn{ndi�wYoyndiÓxdx¹i x¹iOx¹ivb¯g~ndb¯g�z;x�L³cfb{h �ivi?"g ���¤oyz;xMn0g�zYn�x¹rBotwfg�z\n2� G z�xMi8x¹ivb{n
g,�tcfb0xF�\i?�`ivndn{i$w\otndi�x{x¹i?�`cfh?h�i��»c]oyzYn�otzBoyn{oqg,���»c]rBb�b��i�x¹c]r;�\b{i IQn{cfrf|Mc]rBb0x
ivz rBn{o6�toqxdg�z\n0�}g h �ivn{�BcY�\i?�\iU ~i���ndcfzTO �yi?xM+�x¹n2"ivh�i$c]mBndivzYr
"g �5� oyz¼x¹n0g�z\n
1 , �fs;ivnOg�otz;x¹o��\i$xMrBoyn{iP�%$7rBb#��� i2�\ivh?�&�yiOpÂr�i�zBc]r;xugvw7cfz;x�rBn{o6�yo}x!�i7s;�­ivndn{i
h �ivn{�BcY�\iF�\cfz�z;g�otn~n{cfrf|Mc]rBb0x�g���b1"i�x�j�cfr���oyn��ivb0g�ndotcfz;xB�yi � �ivb{c�b{i��0�Bivb0�0���i
IV�`i��»i�z;�Bg�zYn?g�r;�`r�zDb&�i�xMr&�yn¯g�n�n{�B�ivcfb{oqp7rBi)z�i�x¹ivh2m&�yi?e7g�b¯g�zYndotb�pÂr�i��`i1�qg
x¹ivb¯g�ndc]rf|McfrBb¯x+wYb0g�o O]�

AHi�xJ);e]rBbdiÓx3j��y��ivn�j��Ì� h�c]z\n{bdivzYnJ�}g �`c]h��;c7xdg�z\n{i � 
 ndb{cfrBw.�ivi g�r �`cfr�b0x��\r
ndivh?�;x���a�cfrBbO�`ivn{ndiub��i�x¹c(�yrBn{oyc]zJsBcfz�g )8�.�iFg�b{mBoyn{b0g�otbdivh?ivz\n � � ,"�JI³z_� c]rBm&�toycfz¼xS�;gfx
ivz�i��¶ivnOpÂr�i`�yi,xM+�x¹n2"ivh�iui�xMnu�Bc]h�cfe�"ivzBi�ivz � � �� O �TAHi�x~h�g�rBw]g�o}xSb&�i�xMr&�yn¯g�n0xOg�rBn{cfrBb
�\i 1 , �Tx�� i2�\�&�toqp7rBivzYn~�¼g�b`�ti LÅg�oynFp7r_� "g 1 , � � � , �)�`i?pÂr�o iÓx¹n�oyz;�­cfh��;g�ndotm&�yi
gvw7i��D�qg$zBc]bdh�g>�yoqx{g�n{oycfz?�Bb��i��T�i��\ivzYndiP�
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�
�`cfotn%pÂrBi�n{b2"i�x�wYoyn{iB�qg�x¹c(�yrBn{oycfz2ndb{cfrBw.�ivi8�`c(�6�ti?"g\�}g��`cfrBb{m;i~n{�B�ivcfb{oqp7rBi�h�g>�yefb��i$�5� oyz�oyndo}g,N
�yo}xdg�n{oyc]z g>�1�i�g�ndcfotbdiP� � i1�}g�bdivz!L³cfb0�­iF��� o}�$�ivi,pÂrBi?�yi$zBc]h�m�bdi$�Yi2x¹c4�trBndotcfz;x��\r xM+�x¹n2"ivh�i
�`cfh?�;g�n{oym&�ti�xSgvw7i��D�}g`�yc]o_�7���ivw7c(�yrBn{oyc]z�ndivh?�»c]bdi1�/�yi8i�x¹n$LÅg�oym&�tiP�

G z��;ivrBnOx¹i$�Yivh�g�z¼�\ivb��­cfh�h�i�z\n%x¹i,�`cfh?�»c]bdn{ivz\n.�yi�x8x¹c(�yrBn{oyc]z;x~xMo_���¤cfz)b¯g�|Mcfr�ndi
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zBcfr¼xSgvw7cfz;x%x¹r;���`i�xdxMoyw7ivh?ivz7n�g�|McfrBn��i~rBz?mBbdrBotn�e7g�r;xdxMoyivz?ivz��;cÀx¹oyn{oyc]z��7�Ìg�m;cfb0���\i��%�É�
�BrBo}x��\i��%�É� �Bo/�\i1�}xu�\i2w]g�bdo}g�z;�­iP��Cug�z;x`�ti$�Bbdi�h�oyivbO�vg]x`s-�ti$h�cfr�w7ivh�ivzYn8g �Br
3ivndb{i
b��i��­rB�B�ivb��i$�Bg�z;xundcfr¼x\�ti�xu�vg]xu�\i`);e]rBbdiÓx`sJ�Bg�z;x �yi2xMi��`cfz¼���vgfx�x¹i�r&�yi?�qg�h �i�nd�BcY�\i,�\i

����÷:9<; 
�=.>



��j ���������	��
����	��
���������������
����������

0 10 20 30 40

-0.3

-0.2

-0.1

0

0.1

0.2

t

v2

���
	���j�� � N � ����� � �	� � � 
�
 
 � 
 ��� �	����� � ���� � � � 
�
 � ��
 � ��� ��� � � � 
 � ��
 � ��
 ��� 
�

� �+��� � � 
 � � ������ 
�� � � � � � � � ������� � ��� ���	
 � ��� ����� ��� 
 
�� � � 
 � � � ���+� � 
 � � �� � �	� 
 �

 � � � � �	� � 
�� ��� � � 
�� ��� � � � ����� � ��� �	���+� � � � 
�
 
 � �	��� � ��� � � �	� � � 
 
 � ��� � ��
 
 � � � �
� � ����� � � � 
 
 � � �.���� � ��� � 
 ��� ��� � ��� � � ��
 �	� � � � � � ��� � 
�� � � � ��
 ����� �+� � � ��� � � � ��� � 
 
��
� � � ������ ��� � � ��� � � ��
 ��� � � � � �� ���.� 
 
 � �
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�yrBn{oyc]zJs»�;c]rBb��\i�x�b0g�oqxMcfz;xu�Yi�zBc]h�mBb{iF�\i$xMc4�yr�ndoyc]z;x~b��ivi1�6�ti�xSivn8�;cfrBb��Yi�x+b¯g�o}x¹cfz¼xu�\i
x¹n¯g�mBo/�yoyn��i7s7�7�Égvw7cfoyb_rBzBi8h �ivn{�BcY�\i%z\rBh �ivbdo}pÂrBi5�;ivb{h�ivndn¯g�zYn��Yi�b&�i�xMcfr;�\b{iu�Yi�x5xM+�x¹n2"i�h�i�x
g1+Yg�zYn~�&�tr;x��7���i�pÂr¼g�ndotcfz;x8p7rBiF�7� otz;�`cfz�z\rBiÓx��Bl8g����»i2�ycfz¼x`s;ivz;�`c]bdi�rBzBi0L³cfoqx­s;pÂr�i���g�z;x
�yi2�vg]x e �ivzB�ivb¯g,�5�`i$e]ivzBb{i��\i?xM+�x¹n2"ivh�i�x�z_�Ég g�r;�`rBz�i�xMc4�yr�ndoyc]zJsHh�g�oqxup7rBi$zBc]r;x z�cfr;x
ndb{cfrBw7c]z;x�gvw7i��+z�c7x8xM+�x¹n2"i�h�i�x��Bg�z;xB�yiO�vgfxSn{b1"i�x5�;g�b{ndoq�­r&�yotivb5cT"rTi1�Yoqx¹n{iug�r�h�cfotz;x�rBzBi
x¹c(�yrBn{oycfz �

C~i����yr;xJ�ti�x$i1�\���ivbdotivz;�`i�x$�Bb��i��7�i��\i�z\n{i�x�zBcfr¼x3c]z\n3�`cfzYw]g�oyz¼�`r;x�p7rBi �yiTzBcfh2mBb{i
�\i�xMc4�trBndotcfz;x$ivz �Bb0g�ndo}pÂrBiT�\i��`i�x$x +BxMn1"ivh�iÓx i�xMn�g]xdx¹i�� LÅg�oym&�ti�ivn2pÂr � o6��i2�\o}x¹ndi?rBzBi
m;cfzBzBi3���;g�z;�`i?�\i2ndcfh2m;ivb�xMrBb�rBzBi?x¹c4�trBndotcfz b¯g�o}x¹cfz�z;g�m&�ti "g��;g�b{ndotb��T� rBzBi$iÓx¹ndoth �ivi
oyzBotndo}g,�yiTp7rBi1�}�`cfz;p7rBiP�ECOg�z;x��qg�h�i�xMrBbdi�cT"r�zBcfr;x2zBi�x¹c]h�h�i�x��;gfx�i�z/h�i�xMrBbdi�I³zBo
nd���i�cfbdo}pÂr�ivh�ivzYn$zBo�h 3ivh2i��Bb0g�ndoqp7rBivh?ivz\n�OF�\i��`c]h��Bndi�bJ�ti�zBcfh2mBbdi��\i x¹c4�trBndotcfz;x­s
zBcfr¼xug,�/�ycfz¼x~�\c]z;��g�m;g�z¼�\cfzBz�ivb ���¤oq�.�i�i��\iF�vg,�}�`r&�tivbSn{cfrBn{i�x~�­i1�6�ti�xMNÅ�`oJg�r)�Bb{c,);nO�7�¤rBzBi
h �ivn{�BcY�\i�p7rBo�"g �;g�b{ndotb)�T� rBzBi�otzBoyn{oqg>�yoqx{g�n{oycfz�g>�2�i�g�ndc]oybdi L³c]rBbdz�oyn�rBzBi�xMc4�yr�ndoyc]z I³ivz
i�x¹���ivb0g�z\n8p7rBiF�`i1�/�yi1NÅ�`o;i�x¹n�r�zBoqp7rBiuc]r)p7rBi0�qg��;c]rBb0xMrBoyn{i$�\iF�`ivn{ndi�xMc4�trBndotcfzTg�r��`cfrBb¯x
�\r)n{ivh��;x%g�hQ"i�zBi~n{cfrf|Mc]rBb0xOx¹rBbB�}g�xMc4�yr�ndoyc]z�bdi��0�Bivb¯�����i�i4O �

 ~c]r;xugvw7cfz¼xu�\cfz¼��h�cY�\oR)*�i`�qg2h �ivnd��cY�\i$�\i� 8i ��ndc]z�h�r&�tndo}�\oyh2i`z¼x¹oyc]zBzBi1�/�yiOg );z
�\i��5�Ìgf��g��Bn{ivb "g zBcÀx i1�Yoye]ivz;�`i�x��_Cug�z;x��`i�ndndi2h �ivn{�BcY�\i2p7rBo5zBi?x¹ivb¯g �;g]x��.�i��­bdoyn{i$ivz
�$�ivn¯g�o6�%oq�`oÅs_��� �!+Y�»c]nd� "iÓx¹i?g�rBn¯g�zYn2�7���i�p7r;g�ndoyc]z;x$p7rBi��7�¤oyz;�`c]zBzYrBi�xuz_� otz\n{ivbdwYoyi�z\n�p7r_�Ég�r
h�cfh?ivz\n2�Yi ��� otz\w7i�b0x¹otcfz �\i �}g |{gf�`c]mBoyi�zBzBi��\r�x +BxMn1"ivh�i�I³cfz g m;i�xMcfotz�pÂrBi��­ivndn{i
|{gf�`c]mBoyi�zBzBiOx¹cfotnSrBz�iuh�g�n{bdo}�`i��vg�bdb��ivi~�;c]rBbS�;cfr�w7cfoyb �vg,�}�`r&�tivb5x¹c]z�oyzYw7ivb¯x¹i4O]� G bS�­ivndn{i
oyzYw7ivb0xMoyc]z z�i$x¹i�bdn8p7r_� "g$b��i�xMcfr;�Ybdi�r�z�xM+�x¹n2"ivh�i �toyz��iÓg�oyb{iP�&C8cfz;�Fx¹o���� c]z)w7ivr�n��»c]rBw7cfotb
b��i�xMcfr;�Ybdi�rBz xM+�x¹n2"ivh�i?�7���i�p7r;g�ndoyc]z;x$gvw7i��$�&�yr;x$�T�V�i�p7r;g�n{oyc]z;xJI � O pÂr�i)�T� oyz¼�`cfzBzYrBi�xI	/_O0s;cfz)iÓx¹nOg�h�ivz��i�"g:b��i�x¹c]r;�\b{iU"g��0�;gfp7rBi��;g]x~�\i?�qg$h �ivn{�BcY�\iurBz�xM+�x¹n2"ivh�i �toyz��i�g�oyb{i
�ive7g>�yivh?ivz\nH"g � �i�p7r;g�n{oyc]z;x�ivn /:otz;�`c]zBz\r�i�x��(^�z�bdi�h��&�qg

�
�vg�zYn_�qg�b��iÓx¹c4�trBndotcfzFi1�Bg]�`ndi �\r

xM+�x¹n2"ivh�i#�yoyz��i�g�otbdi8�;g�b%rBzBiub��i�x¹c(�yrBn{oycfz3g��B�Bb{cY�����iviFg�r&�2h�cfotz;�\b{i�x5�vg�b{b&�i�x­s\cfz�c]mBndotivz\n
�qg$h �ivn{�BcY�\i��.�iÓx¹oyb��iviP�

� ivn{ndi�h �i�nd�BcY�\iOg �ivn��iOg����&�yo}pÂr��i�i?"g��\i�x �i�p7r;g�ndoyc]z;xS�0�Bc]oqx¹oti�x��;g�bdh�o��yi�xF�i�p7r;g�n{oyc]z;x
�7� r�zBi`LÅg�h�o/�6�tiD�toyz��i�g�oyb{i$�\i,�`ivb0���yi�xSivnOg��\cfz�zB�i2�\i�m;c]z;xub&�i�xMr&�yn¯g�n0x8h 3ivh�i#�yc]b0xdp7r_�¤cfz
g��»i�bdndr�bdm��iF�ti�x �i�p7r;g�n{oyc]z;x��_^[�/�yi2g��\cfz¼��h�cfzYndb��i$x¹r�b��­ivn~i2�\ivh?�&�yiFp7r_� i1�/�yi��;c7x{x�"i��\i
�\i�m;cfzBzBiÓx~�Bbdc]�Bbdo2�ivn��iÓx��\iF�`cfzYw7ivbde]ivz;�`i8ivn8�\iFxMn0g�m�o6�yotn��i�g�r)mBb{rBoyn2�
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C~i�z�cfh2mBbdivr��ui�xdx{g�o}x�zBcfr¼x´c]z\n�h�cfzYndb��i�x �}gu�\o b��`r��yn��i%�7�¤i�x¹n{oyh�i�b_gÓw7iÓ�´r�zBi�m;cfzBzBi
�Bb��iÓ�`oqxMoycfz
�yiÓx3�¼g�b0g�h "ivn{bdi�x�x¹�¼g�ndotc4N³ndivh?�»c]bdi1�}x��#AHi�xT�$�ivbdotw.�i�i�x�ndi�h��;cfbdi2�6�yiÓx�xMrBbdn{cfrBn
x¹ivh2m&�tivz\nß�\oRb3�`o/�yi�x "g+c]mBndivz�oyb /�o6�YxMivh�m��yi5p7rBi%�`i1�}g~xMcfoyn��\r "gu�\i�xJ�Bbdc]m&�5"i�h�i�xH�T�V�i��0�;g�z�N
ndo/�6�yc]zBz;g�efi$ivzTndivh��¼x��8^�z�i��¶ivnvsßg,�yc]b0xup7rBi?�����iÓ���;g�z\n{o6�/�ycfz�z;g�e]i�xM�;g�n{oqg>�5�7� r�zBi�oth�g�e]i
i�x¹n �`cfzBzYr�ivnO�`cfz¼x¹n0g�z\n IQo6�_i�xMn*)8�.�i��¼g�b �ti�x+�¼g�b0g�h "ivn{bdi�x��B�!+BxMoqp7rBi�x8�\i`�}g��vg�h �ivb0gPO0s
�����i����¼g�zYndo6�/�yc]zBz;g�e]i�n{ivh��;cfb{i1�5�\i �qg)xMrBbMLÅg]�`i�xM�;g�n{oyc4N³ndi�h��;cfbdi2�6�yi?g�r�ndcfr�b2�7� rBz �»c]oyzYn
� �.�iv�;ivz;���\iF�}g:wYoyn{i�xdxMi$�\i,�`i��;cfotz\n2�_^�z��7�Ìg�rBndb{i�x�ndivb{h�i�x`s;g�rBndc]rBb��7�¤rBz��;cfotz\n �
�\i ,8sYg1+Yg�zYn5rBzBiuwYoyn{i�xdxMi~zBc]bdh�g>�yi��;ivn{oyndi , i�xMn h?oyivr&� �i��0�;g�zYndo/�6�yc]zBz��ivi pÂr �Ìg�r?w7cfoqxMo6N
z;g�e]i2�7� r�z)�;cfotz\nOg1+Yg�zYn�rBzBi�wYoyn{i�xdxMi�zBcfb{h�g,�ti��i2�yivw.�iviP��A[� oyz �;rBivz;�­i�xMrBb#�yi�x��.�i�bdoyw.�ivi�x
ndivh?�»c]bdi1�/�yi�x�i�xMn �ivwYoq�Yivz\n{i8x¹o¶cfzTx¹iub¯g��B�;i1�/�yi �}g\);e]rBbdi2�(�°�-/Y�&�yr;x$�ti�xS�­cfrBb{m»iÓxDI'& ( O�ivn
I'&�(���
'(4O%x¹i�bdcfzYnU�i1�tcfoye]zB�ivi�xSi�n�h�cfotz;x mBotivzU�qg$xMrBbMLÅg]�`i�,DxMivb0g	�i��0�;g�zYndo/�6�yc]zBz��iviO�Bg�z;x*�}g
�\oyb{i��`n{oycfz  �!� G b.�yi�x%�$�ivbdotw.�i�i�x�ndi�h��;cfbdi2�6�yiÓx��;ivrBw7ivzYn�x�� cfm�ndivzBotb5ndb2"iÓxSx¹oth��&�tivh�i­z\n_ivz
�`cfz¼x¹oq�.�ivb0g�z\n �}g��­cfrBb{m»i$n{b0g]�7�iviFx¹rBb), �.�i�);zBoti��;g�bD�ti��&�}g�z��;g]xdxdg�z\nO�;g�b �ti��;cfotz\n �
cT"rZ���¤cfz ����ivb0�0�BiQ"g)�.�ivn{ivbdh?oyzBivb#�yiÓx �;g�b0g�hQ"ivndb{i�x�x¹�;g�ndoyc(NQn{ivh��;cfb{i1�qx­sJivn$g1+Yg�zYn��;cfrBb
w7i��`n{ivrBb0x��\oyb{i��`ndi�rBb0x  �qguzBc]bdh�g>�yiSi�z � ivn �`�yi�w7i��`n{ivrBb��\oyb{i��`n{ivrBb5�\iB�5�Ìg>�\i�n{ivh��;c4N
bdi1�5���)c]oyz;x_mBoyivz2�­ivndn{i��`c]rBbdm;i�i�xMn��iÓ���;g�z\n{o6�/�ycfz�zB�ivi�ivn�h�cfotz;x�m;c]zBzBiOx¹ivb¯g\�}g~�Bb��i��`oqxMoyc]z
�\i�x8�$�ivb{oyw.�ivi�x n{ivh��;cfb{i1�6�ti�x��

a�c]rBb��­ivndn{i�b0g�o}x¹c]zJs~zBc]r;x�gvw7cfz;xT�$�i��`o}�$�i��7�¤oyh��&�2�ivh2ivz\n{i`b?�7�Ég�m;cfb¯� �ti ��gfx)�Yi�x
�`cfr�bdm;i�x��&�}g�zBiÓx�pÂr�oBgD�5�Ìgvw]g�zYn0g�efi��Yi�zBi LÅg�oybdi%oyzYndivb{w7ivzBotbJp7rBi$�ti�x��¼g�b0g�h "ivn{bdi�x_x¹�;g�ndotc4N
ndivh?�»c]bdi1�}xS�7�¤cfb¯�\bdi?�FI	 ivn��[O%gÓw]g�z\n8�\i��;g]xdxMivbug�r��vg]x+e �ivz��ivb¯g,�5�8AJg�xMrBoyn{i��Yi��­ivndn{i
x¹i��­ndoyc]z �$�i��`b{oyb0g �5� oth��&�2�i�h$ivz\n¯g�n{oycfz��YrD�vg]x��\iÓx$�`cfrBb{m;i�x:���qg�z�i�x��ECug�z;xF�qg�x¹iÓ�`ndotcfz
x¹rBotw]g�zYndi�zBc]r;x�h�c]z\n{bdivb{cfz;x2pÂr�i1�qp7rBi�x�b��i�x¹r&�tn0g�n0x��Bb��i1�yoth�oyz¼g�oyb{i�x��7� i�wfg>�yr;g�ndotcfz;x��Yi�x
�;g�b¯g�hQ"i�ndbdiÓxSx¹�¼g�ndotc4N³ndivh?�»c]bdi1�}xS�7�¤cfb¯�\bdiF�$p7rBoJ�\i�w\b¯g�oyi�z\n5zBc]r;x+�;ivb{h�ivn{ndbdiO�7�¤cfmBn{ivzBoyb
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