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Î^Õ��ZÑ%Ò�Ö4��Ñ+×6�%Ö�ÏµØBÕªØZ� ¥ ×ZÕ�� � êrÏ]Ô$ÏQÕOÐ%×ZÒ�ÏQ×ZÕ2Ö Î^Õ��ZÑ%Ò�Ö4��Ñ+×6�%Ö�ÏµØZÕUØ�� �X����^ÑdÕ¨� Ì©¥ ×��dÖQÔ_ØZÕ�� �5ÏQÖ4�L�#Ø��#Ñ%ÕOÖ�Îi�ª�#×}Ó � ¥§« ¨_Ã ¥ � è ¥§« ¨ Å � ê ¥§« ¨�¨iÝ¬ ��®��8¯Ã ¡G[pS ¥ � ÌK¥ ¨ � �
��¸��U�*�±°I¿��IÑdÖ�� è Å ��ê � Ñ Ô²¡:�(Óp�pÑF�dÖ�Ï4�³�*×ZÕ2Ï ��Ø6�§�>Ô(�´£�Î§ÓZÓ�Ø>Ô�Ñ�Ö4��×ZÖ��5ÑU��×ZÐdÑ��×6�*ÏY�pÖ�ØZÕ2Ïµ×BÕ��&×6�dÖ�ÏQØZÕXÔ�ØZÕiÑ�×6�¢��Ø���� è Å � ê �5ÏµÖ4�³��ØZÒ�ÒeÑ�Ô Ó�ØZÕ��ZÏµÕ�µ*�*Ø6�*Ñ%ÕOÖ�Îi��*×�ÓOÔ � è Å � ê6����^ÑdÕ�Ö4��Ñu�ZÏµ×�µ�ØZÕ2×6�G×6�dÖ�ÏQØZÕ�ØZ�� ØZÕw� è Ì ��ê*Ï;Ô8��×6�*ÏY�pÖ�ØZÕ2Ïµ×BÕX�5ÏµÖ4�w�*Ø6�*Ñ%ÕOÖ�Îi��*×�Ó � ¥§« è Å¶« ê�¨5Ã � è ¥§« èb¨1· � ê ¥§« ê�¨(�
� |^S�f�S�jvSdYrY+W>frmtkZjpjpk>{�SdW>fb[pjpnim�cek�Y a�|^SluXS�Ù�\^[pab[pk�\�WZ\^u��XW>fb[phToXcek�o«Sdceab[pS�f®k�m

Y*k^Y*Sd\Za�yXY YrWZo^f AS(fb[]\^g*a�|^S�fbS
jvSdYrY+W>f~{~S�hdWZ\rfbS�S�a�|XW>a a�|^S�S ¥ Ú*¨ W>h�ab[pk�\rk�\�-�k^Y ¥ Ú$¨¤[pfÂYrW>uXS
m�cek�Y¸-�WBY*[pjva�k�\^[]WZ\/S ¥ Ú2Ûµ¨=W�h�ab[pk�\^f5k�\�SdW>h�|$-(k�Y ¥ ÚXß Å Úp¹�¨0W>f5uXS�fbhdc�[��«S�u®[]\*¡GSdY+YrW
@ ¥ a�|^[pf W>h�ab[pk�\�{�[pjpjO�XS~a�c�[vz^[]W>jX[smÀÜ&ºÃ ã WZ\^u+Ü&ºÃL»X¨ A5� |^Sd\�{~S�y^f�S�a�|^S�a�|^[�c�u#jpSdY+YrW
abk�oXcek�uOy^h�S"mtk^c~SdW>h�|�Ü W/-
WZY*[pjpabk�\^[]WZ\sS ¥ Ú2Û�¨�W>h�ab[pk�\�k^\K-(k�Y ¥ Ú*¨�WZ\^u�a�|^Sd\ly^fbS
a�|^S�f�S�h�k�\^u�jpSdY+Y+W�abk+gZS�a�W\-
WZY*[pjpabk�\^[]WZ\�S ¥ Ú$¨�W�h�ab[pk�\�k�\K-(k�Y ¥ Ú*¨ A
� cbW>h��Z[]\^g�{�|XW>a�|XWBoXoXSd\^f�abk�a�|^S�Y*k�Y*Sd\Ba�yXY�YrWZo*uOyXce[]\^g+a�|^[pf�oXcek^h�S�fbf~f�|^k>{�f

a�|XW�a�a�|^S$k>zZSdcbW>jpjIY*k�Y�Sd\Za�yXY Y+WZo�[pf�gZ[pzZSd\l�ZnGà
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� ¥�¥ Þ Ûsß ¨ Û4Q ß ¨5Ãs¼¾½O ß¿Q è¿R<3:9 Þ ß�è Þ {ß�è � ½O è�Q Û�R<3?9 Þ {è�Û Þ è�Û Å
È%ÈdÈbÅ ½O ß�Q E?R<3?9 Þ ß¿E Þ {ß�E � ½O E�Q ÛÀR<3:9 Þ {E%Û Þ E%ÛGÁ

�(kZabS¤a�|XW>a0a�|^S�\^k�c�Y+W>j^f�yX�^g�cek�yXorÇ ¥ÃÂ ¾ Å%ÈdÈ%ÈEÅ>Â ¾X¨�à Â ÝKS ¥ @ ¨ Ê�Ë S ¥ Ú#¨0W>h�abf0a�ce[pzB�
[]W>jpjpn�k�\X-(k�Y ¥ Ú�¨~fbk*{~S�gZS�a�WZ\�W>h�ab[pk�\�k>m0a�|^S�w�y^kBab[pSd\Za�g^cek�yXo���ÃLS ¥ Ú*¨�a6S ¥ @ ¨
k�\�-(k�Y ¥ Ú*¨ A ��kBabS$a�|^S*wXy^kZab[pSd\Ba$Y+WZo�S ¥ Ú$¨�áÄ��[]\^uOy^h�S�f#WZ\l[]\^h�j]y^fb[pk�\Tk�m ¬ �
[]\Babk\� ¥ Ú$¨ � W>f�a�|^S�f�yX�^f�oXW>h�S*WZ\X\^[]|^[vj]W>a�[�\^g ¥ ¾ Å%ÈdÈ%ÈEÅ ¾�¨~Ý�� ¥ Ú�¨ A� []\^h�S�k�yXc~Y*k�Y�Sd\Za�yXY¢Y+WZorj]WZ\^uXf�[]\+a�|^[vf(f�yX�^f�oXW>h�SZ�^{~S|XW%zZS
W$-
WZY*[pjpabk�\^[]WZ\� W>h�ab[pk�\�k�\X-(k�Y ¥ Ú�¨~{�[pa�|a�|^S�f�WZY*S$Y�k�Y*Sd\Ba�yXY Y+WZo A]"[vzBSd\ ¥yÅ è Å%ÈdÈ%ÈEÅ�Å E�¨~Ý�	 E {�[pa�| Å è6· T(T�T · Å E#ÃLÆ
{~S�Y+W%n#o«Sdc m�k�cbY�ceS�uOy^h�ab[pk�\
W>a Å Ã ¥yÅ è�¾ ÅdÈ%ÈdÈbÅ�Å E�¾X¨�Ý ¬ � ¥ W�f�a�|^[pf�[pf�[]\Bz�WZc�[�WB\Za�yX\^uXSdc�a�|^S�h�k�W>u>�ekZ[]\Za�W�h�ab[pk�\X¨ A
·�¸B¹�ºI»;¼d»]½Nº©°I¿ � |^S�ÍdÎ^ÏµÐ%ÑdÒ�Ð%×ZÒ�ÏQÑdÖG¡mtk�c~Á {�[pa�|�uX[]Y*Sd\^fb[pk�\^f0J�W>a�jpS�zZS�j Å [pfdà

Ç�È ¥ J^¨5ÃL-�k^Y ¥ Ú#¨>aÈ aI� Ã � [ è ¥yÅ ¨�a:�
RTS�\^k>{�h�k�\^f�[vuXSdc�a�|^S®uX[]Y*Sd\^f�[vk^\ik>mÉÇ�È ¥ J^¨ A �(kZabS�a�|XW>a�{�|^Sd\�{~S®oXSdcEmtk�c�Y

fbnXY+o^jpS�h�ab[ph®ceS�uOy^h�a�[vk^\TW>a�W+h�k�W�u>�EkZ[]\Ba�[]\Zz>WZce[]WZ\Ba$Y*k�Y*Sd\Ba�yXY jvS�zBS�j5{�S*uXS�hdceSdW�fbS
a�|^S�uX[]Y*Sd\^fb[pk�\Uk>m k^yXc
f�oXW>h�S#�Bn�ae{�[ph�S�a�|^S*uX[�Y�Sd\^fb[pk�\Uk>m a�|^S*g�c�k�yXo�W>h�a�[�\^g A© \
k�yXc¤hdW>f�SZ�X{~S�fbS�S�a�|XW>ad�^k>zZSdc~	��XuX[]Y¨-�k�Y ¥ Ú2Û Å Ú«ß�¨5Ã ¯ J%ÛGJ�ß�WZ\^u�uX[]Y©S ¥ Ú2Ûµ¨5ÃLJ êÛ A-(Sd\^h�SZà

uX[�Y¨Ç�È ¥ J�¨5Ã ¯ ½O ÛYQ ß�RG3:9 J%Û¶J§ß� ¯ ¥ ½ Û J
êÛ � @ ¨5ÃÊ��v¶J Å>= Jiz1� ¯

{�|^Sdc�S = [pf~a�|^S�gBSd\^SdcbW>jp[§��S�uKË�WZcea�WB\+Y+W>a�c�[vV"mtk^c ÁluXS�Ù�\^S�u��Bn = ÛpÛGÃ ¯ WZ\^us� = Ûsß
S�wXyXW>jpf+a�|^SU\�yXY*�XSdc�k>m�S�uXgZS�f��EkB[�\^[]\^giÜ�WZ\^u ã []\ia�|^S�yX\^uXSdcejpn^[]\^gig�cbWZoX| k>m$Á
¥ {
|^SdceS�{~S�[pg�\^k^ceS�k^ce[pSd\Za�W�ab[pk�\X¨ A5© a~[pf��^\^k�{
\�m c�k�Y¢a�|^S�k�cen*k>m=cek^kZa f�n�fba�SdY*f~a�|XW>a
a�|^S+yX\^uXSdcejpn^[]\^gTg�cbWZoX|l[pf#Wfb[]Y+o^jpnZ��j]W>h�S�u�V�nX\X�B[�\�uX[�W�g�cbWZY [eCLv¶J Å�= J�zMÌ�Æ�m�k�c
W>jpj ¥ J è ÅdÈ%ÈdÈbÅ J E ¨\ºÃ�Æ�WB\^u�a�|XW>a
a�|^S+yX\^uXSdcejpn^[�\^gUg�c�WZoX|�m�k�c
Á�[vf$WB\�f�[�Yro^jvnB��j]W>h�S�u
W%£�\^S8V�nX\X�Z[]\�uX[]W>g�c�WZY¢[eC�v¶J Å�= JizIÍ^Æ"m�k�c~W>jpjGh}|^kZ[ph�S�f ¥ JZè ÅdÈ%ÈdÈbÅ J�E�¨ A5� |^[pf~[vf(a�|^S
Ù�cef�a�f�y^gZgZS�fbab[pk�\�a�|XW>a a�|^Sdc�S�[vf
W#c�S�j�W�ab[pk�\^f�|^[]o��«S�aE{~S�Sd\�wXy^[pzZSdc~z�WBce[pS�ab[pS�fWZ\^u�¡À[vS
W>jpgZSd�Xc�W>f A
� k�c(\^k�{��Z�by^fba$\^kZabS�a�|XW>a
{~S$f�|^k�y^jpuUfba�WBcea�{([va�|�W�g�cbWBoX|�a�|XW>a
[pf$\^kZa
W\V�nX\X�B[�\uX[]W>g�cbWZY [�m5{~S$WZceS�abkrgZS�a�WZ\Zn^a�|^[]\^g�[�\BabSdceS�f�ab[]\^g A

¯XA;@ZA �
½
Î�ÏÑÐO½Iº`��ÒÑ��Ó>¸jÔZ¿0ËÂk�\^fb[puXSdc�a�|^S�g�cbWZoX|Gà
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RTS�h�|^k^kZfbS�uX[]Y*Sd\^fb[pk�\^f0J%ÛIÃ @ m�k�c @�Ö Ü Ö Õ WZ\^uKJ�×ØNè�Ã ¯«A -�Sd\^h�S
-(k�Y ¥ Ú�¨5Ã Ù

Û�ÚNè�QÜÛÜÛÜÛ Q × -(k�Y ¥ ! Å !
ê ¨ ¯Ã ¥ ! ê ¨ ×

RTS�|XWdzBSwS ¥ Ú$¨�Ã � × Ì S ¥ ¯ ¨�WZ\^u_|^Sd\^h�S�� Ã � × Ì S ¥ ¯ ¨>a6S ¥ @ ¨8¯Ã � × Ì�jÝ ¥GÞ ¨ AIß nrk�yXc oXceS�f�hdce[]o^ab[pk�\�WZ�«k>zZSZ�Za�|^S�Y*k�Y�Sd\Za�yXY¢Y+WZor[pf�a�|^S�m�yX\^h�ab[pk�\rm�cek�Y
¥ ! ê ¨ × abk®	 ×  � ¥ ¯ ¨�gZ[pzZSd\��Bn�à

¥ JZè Å%ÈdÈ%ÈEÅ J�×�¨Iàá ¥�á JBè á ê ÅdÈ%ÈdÈbÅ:á J�× á ê Å JBèZJ {è · T(T�T ·�J�×ÉJ {× ¨
RTSTceS�uOy^h�S�W>a®a�|^S�o«kZ[]\Za Å Ã ¥yÅ è Å%ÈdÈ%ÈbÅ¢Å × Å ÆZ¨�{�[pa�| Å èâ· T�T(T · Å ×&ÃãÆX�

WZoXo^jpn^[]\^g®a�|^S*ceS�uOy^h�ab[pk�\[�\fba�W>gBS�f�f�a�WZceab[]\^g+{([va�|�a�|^S � × W>h�ab[pk�\ A
� |^S � × k�\ ¥ ! ê ¨ × [pf5�by^fba�W*oXcek�uOy^h�a~k>m0h�k�o^[pS�f�k>m=a�|^S�f�a�WZ\^uOWZceuXS ¥ @ ¨ W�h�ab[pk�\

k�\ ! ê �Gfbk�ceS�uOy^h�[]\^gUW>a�a�|^S#jpS�zZS�j ¥yÅ è Å%ÈdÈ%ÈbÅ¢Å ×�¨�gB[vzBS�f$y^f$W�oXcek�uOy^h�a�k�m�f�oX|^SdceS�f%àä êÈ é ÌcT�T(TBÌ ä êÈ�å k>m cbW>uX[p[ Å è ÅdÈdÈ%ÈbÅ¢Å × A�(k>{ {~S$Y#y^f�a�h�k�\^fb[puXSdc�W �jÝ ¥GÞ ¨~W>h�ab[pk�\k�\�a�|^[pf�oXcek^uOy^h�a�k>m5f�oX|^SdceS�f A�© a
hdWZ\
�«S®f�|^k>{�\�a�|XW>a�a�|^[pf*[pf#a�|^S+fba�WZ\^uOWBceuTuX[]W>gZk�\XW�j�W>h�ab[pk�\�k>m �jÝ ¥GÞ ¨�WB\^u_a�|XW�a�a�|^S
Y*k^Y*Sd\Za�yXY�Y+WZo ä êÈ é Ì_T�T(T�Ì ä êÈ�å áâ	 ä [pf�gB[vzBSd\®�Bn®ceS�g�WBceuX[]\^g$SdW>h�| ä È(æG[]\^fb[puXS
	 ä ¯Ã�çiè ¥GÞ ¨~WZ\^u�a�|^Sd\�f�yXY+Y�[�\^g�a�|^S$o«kZ[]\Zabf A
© mO{�S¤a�|^[]\X��k>m�WB\$S�jpSdY*Sd\Ba5k>m ä êÈ é Ì�T(T�T�Ì ä êÈ�å W>f5W�o«kZjpn�gBk�\XW>jXoXW>a�|�[]\*	 ä �>a�|^Sd\a�|^S�Y*k^Y*Sd\Za�yXY�Y+WZo*a�WB�>S�f5a�|^S~Sd\^uOoXkZ[]\Ba~k>m�a�|^S
oXW>a�| AI� k�k�yXc5Y*k�Y�Sd\Za�yXY�YrWZo

h�k�\^uX[pab[pk�\�m�k�ceh�S�f$a�|^S®oXW>a�|Ua�k�ceS�a�yX\Uabk�a�|^S®k�c�[vgB[�\ A -�Sd\^h�S�a�|^S+wXy^[pzZSdc�z�WZc�[vS�aenÇ È ¥ @ Å%ÈdÈ%ÈEÅ @ Å ¯ ¨*[pfªf�[�Yro^jvn a�|^SUf�oXW>h�STk>m®W>jpj$o«kZjpn�gZk^\^f�[]\�	 ä k>m*fb[puXS_jpSd\^gZa�|^fÅ è ÅdÈdÈ%ÈbÅ¢Å ×��OyXo�abk�cekZa�W>a�[vk^\ A-
WZy^f�Y+WB\X\TWZ\^u_��\^y^abfbk�\`� @ �Â|XW%zZSrfba�y^uX[pS�u_a�|^S®abk^oXkZjpkZgZnTWZ\^u gZS�k�Y*S�a�c�nªk�m
o«kZjpn�gZk^\ f�oXW�h�S�f A ��\�y^abf�k�\�� ¯ ��|XW�fªW>jpfbk`fba�y^uX[pS�u�Y*k�ceSUgZSd\^Sdc�W>j$fba�WZc ��f�|XWZo«S�u
wXy^[pzZSdc�z�WZc�[vS�a�[vS�fl{�|^SdceSTa�|^Sªf�[�\^gBjvS k�y^abjpn�[]\^g`zZSdceab[ph�S�f�WZ�«k�zBSªWZceSTceSdo^j]W>h�S�ux�Zn
fba�ce[]\^gZf*k>m�zZSdcea�[vh�S�f�W>jpj�k�m�{�|^[ph}|i|XW%zZS�uX[]Y*Sd\^fb[pk�\ @ZA -�S�c�S�j�W�abS�f*a�|^S�fbS�wXy^[vzBSdc
z>WZce[pS�ab[pS�f�a�k®oXWZceab[]W>j2¬�W>g�Y+WZ\^[smtkBjvuXf�WZ\^ula�|^S�h�k�Y*�^[]\XW>abk�ce[ph�f�k�m�|^k�\^S�n^h�k�Y*�^f A

Þ A0é5H2´ ê
²XK °$LIP;±=²XHi³¤´=HGPQ²^FÀPQ²X¶
RTS$\^k>{ []\Ba�cek^uOy^h�S#W+Y�k�uX[sÙOhdW>ab[pk�\k>m5k�yXc�\^kZab[pk�\�k�m9wXy^[pzZSdc�z>WZce[pS�aen A
¡GS�aMJ$Ã ¥ JBè Å%ÈdÈdÈ�Å J�EZ¨�WZ\^uKë�Ã ¥ ë
è ÅdÈ%ÈdÈbÅ ë&EZ¨��XS�S�jpSdY*Sd\Za�f�k>m , E A
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¡GS�a*Ú)Ã ¥ ÚNè ÅdÈdÈ%ÈbÅ Ú�EZ¨ ÅF; Ã ¥G; è ÅdÈdÈ%ÈeÅH; E�¨��XS�ae{�k�h�kBjvjpS�h�ab[pk�\^frk>m�h�k�Y+o^jpS�V-(SdcbY*[pab[]WZ\lzZS�h�abk^c�f�oXW�h�S�f�{�[pa�|luX[�Y`Ú Û ÃíJ Û WZ\^uUuX[]Y ; Û Ãíë Û A�Ý \^S#a�|^[�\X�Bf$k�m

Ú2Û�W>f*a�|^S�zZS�h�abk�c"f�oXW>h�S�W>fbf�[vg^\^S�u_abkUzZSdc�abS�VTÜ�WZ\^u ; Û�WZ\^uiW>f+W�zBS�h�abk�c�f�oXW>h�S
f�|XW�uXk�{([�\^g�ÚOÛ A
¡GS�a%à -(k�Y ¥ Ú ÅF; ¨0Ã ÙO ÛYQ ß�RG3:9 -�k�Y ¥ Ú2Û Å Ú«ß�¨  Ù Û4365 -(k�Y ¥ ÚOÛ ÅH; Û�¨
� k�{~S+|XW%zZS#W>f�fb[pg�\^S�u_Y+WZo^f�a�k®SdW>h�|UWZcbcek>{x[]\Ua�|^S*w�y^[pzZSdc�W>f�{~S�jpj W>f$W®YrWZo

m�cek�Y¢SdW>h�|�Ú2ÛIabkr[va�f�f�|XW>uXk>{ zZS�h�a�k�c¤f�oXW>h�S A

Ú è å0é]ë
//

î¤é
��
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��; è ; ê

� |^S~ceSdW>fbk^\(mtk�cN[]\Za�cek�uOy^h�[]\^g�a�|^S�f�S f�|XW>uXk>{TzBS�h�abk�cGf�oXW�h�S�f=k�c�[vgB[�\XW�abS�u*[�\"a�|^S {~k�c��
k>m ��cek�\X|^S�[]Y*Sdc
WZ\^u��
WZ�dW��E[]Y+W� Þ �=k�\�a�|^S�a�|^S#Y*k^uOy^jp[If�oXW>h�S�k>m5zZS�h�abk�c~�XyX\^uXjpS�f
k>zZSdc¤h�Sdcea�W�[�\f�oXW>h�S�f A RTS�{�[pjpj9\^kZa
oXyXcef�y^S$a�|^[vf(h�k�\X\^S�h�ab[pk�\UWZ\Bn*m WBcea�|^Sdc A
¡GS�aMS ¥ Ú�¨ ÃLS ¥ ÚNèb¨ ÌUT(T�TZÌ S ¥ Ú�EZ¨�W>f��«S�mtk^ceS AV�S�Ù�\^S$WZ\lW>h�ab[pk�\�k>mWS ¥ Ú$¨~k^\X-�k�Y ¥ Ú ÅH; ¨ �Bn�à

¥�� è ÅdÈdÈ%ÈbÅ�� EZ¨ T�¥�¥ Þ�Ûsß}¨�ÛYQ ß Å�¥Gï ¹�¨�¹%¨ Ã ¥b¥Y� ß�Þ(Ûsß � [ èÛ ¨eÛ4Q ß Å>¥Gï ¹ � [ è¹ ¨�¹%¨
� f#WZ�«k>zZSZ�Ia�|^S�S ¥ Ú*¨�W>h�a�[vk^\T[pf$-
WZY*[pjpabk�\^[]WZ\iWB\^uT[pabf#Y*k^Y*Sd\Za�yXY Y+WZo�hdWZ\

�«S#�Xy^[pjpay^fb[]\^g�a�|^S�jpSdY+Y+W>f�WZ�«k�zBS A R S�Ù�\^uIà

� ¥b¥ Þ(Û�ßd¨eÛ4Q ß Å>¥Gï ¹�¨�¹%¨5Ãs¼ ½O ß�Q è¿R<3?9 Þ~ß�è�Þ {ß�è � ½O è�Q Û�RG3:9 Þ {è�Û Þ"è�Ûp� ï {E ï E Å
ÈdÈ%ÈbÅ ½O ß¿Q E:RG3:9 Þ~ß�E�Þ {ß¿E � ½O E6Q Û�R<3?9 Þ {EdÛ Þ,EdÛ1� ï {E ï E Á

� f*jvk^\^g_W>f/ëðºÃñÆla�|^SKS ¥ Ú$¨*W>h�ab[pk�\�[pf+SFCIS�h�ab[pzZS�WB\^u_fbkUa�|^Sdc�S�[vf�\^k�\^S�S�u
abkrw�y^kZa�[vSd\Ba$�Bn�WZ\ ä è A -�Sd\^h�S*gZ[pzZSd\ ¥yÅ è Å%ÈdÈdÈ�Å¢Å EZ¨�{~S$hdWB\�a�WZ��S�a�|^S*fbn�Yro^jvS�h�a�[vh
ceS�uOy^h�a�[vk^\�W>a Å Ã ¥yÅ è ¾ Å%ÈdÈdÈeÅ�Å E ¾�¨~Ý�� ¥ Ú$¨ � A
·�¸B¹�ºI»;¼d»]½Nº`ò=¿
RTS*uXS�Ù�\^S�a�|^S���Òe×6�*ÑH�UÍdÎ^ÏQÐdÑdÒ*Ð%×ZÒ�ÏQÑdÖG¡m�k�c�Ái{�[pa�| uX[]Y*Sd\^fb[pk�\^fJ Å ë W�a�jpS�zZS�j Å a�k®�XSZà

Ç È ¥ J Å ë
¨IÃL-(k�Y ¥ Ú ÅF; ¨�aÈ aWS ¥ Ú$¨
� f��XS�m�k�ceSZ�«{�S$YrWdnrhdW>jphdy^j�W�abS*uX[�Y¨Ç È ¥ J Å ë�¨ A RTS
Ù�\^uIà

uX[]Y©Ç È ¥ J Å ë
¨IÃ�uX[]Y�-(k�Y ¥ Ú ÅH; ¨1� ¯ uX[]Y ¥ S ¥ Ú$¨�¨
Ã ¯ ½O Û4Q ß�RG3:9 J%ÛGJ§ß!· ¯ ½ Û J%Û¶ë~Û�� ¯ ¥ ½ Û J

êÛ � @ ¨
Ã ¯ v¶J Å ë8zÑ�^v¶J Å�= J�z
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�(kZabS~a�|XW>a0{~S�|XWdzBSÂW�-
WZY*[pjpabk�\^[]WZ\�S ¥G; ¨5ÃBS ¥G; è�¨ Ì\T(T�TbÌ S ¥<; E�¨5W�h�ab[pk�\�k�\-(k�Y ¥ Ú ÅH; ¨¤h�k�Y+Y*y^ab[]\^g+{�[pa�|a�|^S0S ¥ Ú*¨�W>h�ab[pk�\��Bn�a�|^S�jpSdY+Y+W>f�WZ�«k�zBS A -�Sd\^h�SÇ�È ¥ J Å ë
¨5hdWZc�ce[pS�fW*ceS�fb[puOyXW>jI-
WZY*[pjpabk�\^[]WZ\KS ¥G; ¨�W>h�ab[pk�\ A

Þ A;@ZA �M��ô%¼d»���Î*� Î��jÐ��¸�GºI»�õ�½pÎ4ö�ÔZ¿�RTS�\^k>{ S�V�WZY�[�\^S�Wm�cbWZY*S�u�wXy^[vzBSdc*z�WZc�[vS�aen
{�|^[ph�|�{~S+hdWZ\ [vuXSd\Bab[sm�n�W>f#W�S ; h�k�W>u>�ekZ[]\Za*k�c��^[va Aª� |^S�oXceS�fbSd\Ba�W>a�[vk^\Tk>m
a�|^[pf
S�VXWZY+o^jpS~m�cek�Y a�|^S~fbnXY+o^jpS�h�ab[ph�oXkZ[]\Ba k>mOz^[pS�{�[pf5k�ce[pgZ[]\XW>j A5� k�c0a�|^[pf5S�VXWZY+o^jpS~m�cek�Y
a�|^S
W>jpgZSd�XcbW>[ph
z�[pS�{�o«kZ[]\Za�f�S�S�
WZ�dW��E[]Y+Wr�ed§�ÀWZ\^ur ª[]cb��k�z^[phWB\^u/÷�nX�Xk^cb\^k>z��ùø>�Om�k�c
Y*k^ceS�gZSd\^SdcbW>jG{~k�cb��k�\Kx,E+wXy^[vzBSdc�z>WZce[pS�ab[pS�f AË~k^\^fb[puXSdc�a�|^Swx,EUw�y^[pzZSdc§�=a�|XW>a$[pf#Ww�y^[pzZSdc�{�|^kBfbS®yX\^uXSdcejpn^[�\^g g�cbWZoX|l[pf*a�|^Sx,EXV�n�\X�B[]\luX[�W�g�cbWZY WZ\^uU{�|^kZfbS*WZcbcek>{�f
W>jpj oXkZ[]\Ba�[�\la�|^S*f�WBY*S$uX[]ceS�h�ab[pk�\ A RTS
h�k�\^f�[vuXSdc�a�|^SrhdW>fbS+{�|^Sdc�S ¥ J Å ë
¨~f�W>ab[pfem�ncJ è�ú T�T(T ú J EUú ë E WZ\^u³ë Û Ã±Æ�m�k�c
Ü ú É A
� f~a�|^SdceS�[pf�k�\^jpn�k�\^S ; ÛI{�[pa�|�o«kZfb[pab[pzZS�uX[�Y�Sd\^fb[pk�\�{~S
{�[pjvj0{�ce[pabS ; mtk�c ; EG�»�Ãxm�k�c ë&E+Ã uX[]Y ; EO� ï m�k�c ï E�à^Ú�E�á ; EG��WB\^uªÞ(Û0mtk�c(Þ�Û4Q Û�ØNè$à�Ú2Û=á�ÚOÛ�ØNè A

� jpfbk*m�k�c~h�k�\BzZSd\^[pSd\^h�S*jvS�aMJ(û
ÃLÆ A5� |^Sd\�WB\�S�jvSdY�Sd\Za
k>mW-�k�Y ¥ Ú ÅF; ¨�jpk�k��Bf
jv[]�>SZà

ÚNè å0é
// ÚGê

åGë
//
ÈdÈdÈ å1ü

// Ú�E
î
��;

RTS�{([vf�|�abk+[puXSd\Za�[�m�nKÇ�È ¥ J Å ë
¨5{�[pa�|�a�|^S$oXWBceab[]W>jG¬�W>g�Y+WZ\^[smtkBjvu�[]\ ; k>m5aen�o«S
¥ JBè ÅdÈ%ÈdÈ J�EX¨ {
|^[vh�|�[pf
uXS�Ù�\^S�uTW>fdà

ý1þ é QÜÛÜÛÜÛ Q þ ü ¥G; ¨5ÃxÇ ¥ x"è Ë x
ê Ë ÈdÈ%ÈZË x,E Ë^; ¨�à>uX[]Y�x(Û�ÃLJ%Û Ê
¯Ã Ç ¥ @¤è Å%ÈdÈ%ÈbÅ @�E�¨~àj@¤è  ÈdÈdÈ  @ E+Ã ; [pfWZ\�k^cea�|^kZgZk^\XW>j
uXS�h�k�Y+o«kZfb[pab[pk�\lWZ\^u�uX[]Y�@0ÛÀÃBJdÛ
�³J%Û [ è~mtk^c�Ü Ö ÉNÊ

 Uk�ceS
f�o«S�h�[�ÙOhdW�jvjpnU{~S$|XW%zZS�a�|^S
m�kZjpjvk>{�[]\^g�ceS�f�y^jpadà
��ÿ�¸^½pô%¸��)¾�¿��"Ô�Ô}Îi�*Ñ�Ö4�^×ZÖ Å è Å%ÈdÈ%ÈbÅ¢Å E ×ZÒeÑ �pÏQÕOÑ�×ZÒF��¡~ÏQÕ��ZÑ�Ó�Ñ%Õ��ZÑ%ÕOÖOØBÐdÑdÒ��A�n����ÑdÕ
�

� à6Ç�È ¥ J Å ë
¨Iá¦� ¥G; ¨ �
��Þ"è ÅdÈdÈ%ÈbÅ Þ,E ÅFï ��àá ï�ï {

Ï;Ô�×�S ¥<; ¨F¤eÑ�Í%Î�ÏQÐd×BÒ�ÏQ×ZÕOÖNÔ¢¡?�(Óp�pÑF�dÖ�Ø6�*ØZÒ Ó���Ï;Ô¢� ØZ�Ç�È ¥ J Å ë�¨,�5ÏµÖ4�+Ö4��ÑMS ¥<; ¨M��Ød×6�:¤
��ØZÏQÕOÖ ØBÒ � ÏµÖ����	�W���^ÑdÒeÑ?�


 ÃxÇ ¥¿Å E�� Å E [ èI· T(T(T���Å èb¨� þ é Å%ÈdÈ%ÈEÅ�Å  þ ü [ þ ü�� éE Å Æ	�� [ þ ü Ê
��Õ�Ó�×ZÒ�Ö�Ï4�dÎi�v×BÒ$ÏQÖ Ï;Ô0�ZÏ �
Ñ�Ø6�*ØZÒ Ó���Ï4�+Ö�Ø/ýÑþ é QÜÛÜÛÜÛ Q þ ü ¥<; ¨(�
R |^Sd\i{~SUceS�g�WZceu � ¥<; ¨ � W�f_-(SdcbY*[pab[]WZ\`k�o«SdcbW>abk�c�f+k�\ ; ��a�|^Sd\ih�k�W>u>�ekZ[]\BaS ¥G; ¨ k^cb�^[pabf�WZceS$oXWBcbWZY*S�a�c�[���S�u��Bn�Y#y^jpab[pfbS�a�f 
 ÃxÇ 
  × éè ÅdÈdÈ%ÈbÅ 
  × üE Ê A � |^S�� �

h�k�W�u>�EkZ[]\Ba~k�cb�^[pa~[vf(a�|^S�fbS�a~k>m!-(SdcbY*[pab[]WZ\�k�o«SdcbW>abk^cef�|XW%z^[�\^gruX[vf�ab[]\^h�a�S�[pgZSd\Zz>W>j]y^S�f

 è ÅdÈ%ÈdÈbÅ 
 E�{�|^[ph}|Uk^h�hdyXc
{�[pa�|TY*y^jpab[]o^jp[ph�[va�[vS�f Õ è ÅdÈdÈ%ÈbÅ Õ E A*� |^S*h�k�W>u>�ekZ[]\Za�k^cb�^[pa
� � [pf5uX[DCÀS�k^Y*k�cboX|^[ph~abk�W
oXWZceab[]W>j�¬�W>gYrWZ\^[smtkZjpu*z^[�W
a�|^S�Y+WZo"a�WZ�B[]\^gW -(SdcbY*[pab[]WZ\
Y+W�a�ce[pV+abk�[va�f�S�[pgZSd\^f�oXW>h�S�f ¥ {�|^[ph}|r[pf�\^S�h�h�S�f�WZce[pjpn�WZ\rk�cea�|^kBgZk�\XW>jXuXS�h�k�YroXkZfb[pab[pk�\
k>m ; ¨ A �(kZabS*a�|XW>a
a�|^S+aenXoXS*k>m~a�|^S+ceS�f�y^jpab[]\^gl¬�W>g�Y+WZ\^[sm�kZjpuT[pf$uXS�abSdcbY�[�\^S�u��Zn



� ���������
	�������������
a�|^S�Y*y^jpab[]o^jp[ph�[va�[vS�f AL� kTa�|^S�j]W>fba+f�a�W>abSdY*Sd\Ba*k>m�a�|^S�a�|^S�k�ceSdY m�kZjpjpk�{(f*m c�k�Y a�|^S
Y+W�[�\�f�a�W>abSdY*Sd\Ba A
� k�[pjvj]y^fba�cbW>abS�a�|^SÂY�S�a�|^k�uXf%�Z{~S~gZ[pzZS�W
h�k�Y+o^jpS�abS�oXcek^k>mGfba�WZcea�[�\^g
{�[pa�|+W
h�k^yXo^jvS

k>m5jpSdY+Y+W>f([�\jp[�\^SdWBc�W>jpgZSd�Xc�WXà
��¸��U�*��ò0¿M�ÀÑ%ÖIÚ ÅH; � Ñu�Ñ%ÒH�*ÏQÖ�Ïµ×BÕ�ÐdÑF�dÖ�ØBÒ
Ô�ÓX×6��Ñ§Ô×BÕ����vÑ%ÖIÚ�Ã¸@ è  ÈdÈdÈ  @��� Ñ*×ZÕUØZÒ�Ö4�^Ø�µ�ØBÕO×6�1�BÑH��Ø6�(Ó�Ø>Ô�ÏQÖ�ÏµØZÕ
�£GÎ�ÓZÓXØ>Ô�Ñ#Ö4�^×ZÖ5Þ àZÚ�á ; Ï;Ô$×X�pÏµÕ2Ñ�×ZÒM�*×�ÓTÔ�Î�����Ö4��×ZÖ~Ï �8J�Ý�@ Û ×ZÕ��$J��IÝ�@ ß
Ö4��Ñ%Õp�

v�ÞuJ Å Þ0J � z¤ÃLÆ Ï ��ÜâºÃ ã
v�ÞuJ Å Þ0J � z¤Ã 
 Û¿v¶J Å J � z Ï ��Ü=Ã ã

�5ÏQÖ4� 
 ÛºÃBÆ���ØZÒ�×6�4�OÜH����^ÑdÕU�5Ñ���×ZÐdÑ�Ö4�^Ñ���Ø6�Y�pØ6�5ÏQÕ6µUØZÒ�Ö4��Ø�µ^ØZÕO×���BÑH��Ø6�(Ó�Ø>Ô�ÏQÖ�ÏµØZÕ
� ; Ã �@¤è  ÈdÈ%È 
�@�� �� ����Ñ%ÒEÑ��@0ÛÀÃ Þ\@=Û
×ZÕ�� � Ã ¥ Þ�@¨���
��ÏQÖ4��ÒeÑ�Ô Ó�ÑF�dÖ5Ö�Ø�Ö4��Ï]Ô0�BÑH��Ø6�(Ó�Ø>Ô�ÏQÖ�ÏµØZÕ�Þ�Þ0{�à ; á ; Ï;Ôµ^ÏµÐ%ÑdÕ � ¡6�

Þ�Þ { ¥ �� è · T(T�T · �� �·� Z¨¤Ã 
 è �� è · T(T�T · 
 � �� �
!~ÒEØ%Ø��(�5RTS�|XW%zZS
a�|XW>a�Þ�[pf~[]\%�ES�h�ab[pzZS�k�\rSdW>h}|A@=Û0WZ\^u�|^Sd\^h�S�[]\%�ES�h�ab[pzZS A¤� k^c5SdW>h�|
Ü�jvS�a � Û �XS�f�y^h}|a�|XW>a�Þ � Û=Ã �� Û A
¡GS�a#"�Ý�Ú A � |^Sd\Gà

v�Þ { ¥ �� è · T(T�T · �� �·� Z¨ Å "�z0Ã�v�Þ � è!· T�T(T ·�Þ � � Å Þ$"�z-(Sd\^h�SÞ { ¥ �� è�· T(T�T · �� �1·% Z¨¤Ã 
 è � è�· T�T(T · 
 � � �WZ\^ura�|^S�ceS�f�y^jpa¤m�kZjpjvk>{�f A'&
��¸��U�*�)(N¿M�ÀÑ%ÖIÚ ÅH; � Ñu�Ñ%ÒH�*ÏQÖ�Ïµ×BÕ�ÐdÑF�dÖ�ØBÒ
Ô�ÓX×6��Ñ§Ô×BÕ����vÑ%ÖIÚ�Ã¸@ è  ÈdÈdÈ  @��� Ñ*×ZÕUØZÒ�Ö4�^Ø�µ�ØBÕO×6�1�BÑH��Ø6�(Ó�Ø>Ô�ÏQÖ�ÏµØZÕ
��IÑdÖ ¥ àZÚ�á&Ú � Ñ$×X�pÏQÕOÑ�×ZÒM�#×}ÓTÔ}Îi�¢��Ö4��×BÖ ¥�á+* æ�Ã 
 Ûe¾1��IÑdÖ = à�Úxá ; � Ñ$×X�pÏQÕOÑ�×ZÒ8�*×�ÓTÔ�Îi�¢��Ö4��×ZÖ = { = � ¥ Ã-,0¾1����^ÑdÕ�Ï �8J�Ýs@ Û ×BÕ��\J � Ý�@ ß Ö4�^ÑdÕp�

v = J Å�= J � z5ÃLÆ Ï ��Ü&ºÃ ã
v = J Å�= J � z5Ã ¥ ,$· 
 Û�¨¢vyJ Å J � z Ï ��ÜIÃ ã

!~ÒEØ%Ø��(� ¡GS�a�J+Ý @=Û Å J � Ý�@Iß A � |^Sd\Gà
v = { = J Å J � zI�¨v ¥ J Å J � z5Ã�v.,1J Å J � z

Ã0/ v = J Å�= J � z5Ã-,Iv¶J Å J � z1· 
 Û�v¶J Å J � z
W>f(fbk*a�|^S#ceS�f�y^jvaÂmtkZjpjpk>{�f A &
� cbY*S�u�{�[pa�|a�|^S�fbS�jpSdY+Y+W�f�{~S$oXcek�h�S�S�ulabk+a�|^S$oXc�k�k>m5k>m5k�yXc~a�|^S�k^ceSdY�à

!~ÒEØ%Ø��(� � |^S�Ù�c�fba*fbabSdo�[pf+abkUf�|^k>{ a�|XW>a ï�ï { |XW>f+a�|^S�W>uXzZSdc�ab[pfbS�uiS�[pgZSd\Zz>W>j]y^S�f
WZ\^u�Y*y^jpab[]o^jp[ph�[va�[]S�f A
�(kZabS
a�|XW>a�a�|^S$Y*k�Y*Sd\Ba�yXY�Y+WBo�h�k�\^uX[pab[pk�\ � Ã ¥¿Å è ÅdÈ%ÈdÈbÅ�Å E ¨(�XS�h�k�Y*S�f%à

Þ {è Þ è Ã Å è ¾ Å Þ {Û Þ Û �_Þ Û [ è Þ {Û [ è Ã Å Û ¾ m�k�c @ ú Ü ú É0Åï { ï �TÞ,E [ è}Þ {E [ è Ã Å EX¾
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RTS�oXcek^h�S�S�u�a�|Xcek�y^g^|+a�|^S
wXy^[vzBSdc A �(kZabS
a�|XW>a a�|^SÞ"è�f�W>ab[pfeÙOS�f�a�|^S
h�k�\^uX[pab[pk�\^f
k>m ¡GSdY+YrWwdr{�[pa�| ¥ Ã¸Æ A -(Sd\^h�S*{�S�uXS�uOy^h�Sra�|XW>a�Þ è f�W�ab[pfeÙOS�f�a�|^S$h�k�\^uX[pab[pk�\^f
k>m�¡GSdY+Y+WsøU{�[pa�| « Ã @ WZ\^u 
 è®Ã Å è A -�Sd\^h�SUÞ�è�Þ {è |XW>f*S�[vgBSd\Zz>W>j]y^S�f Å è Å Æ
k^h�hdyXce[]\^g®{([va�|�Y*y^jpab[]o^jv[ph�[pab[pS�f$JBè Å J�ê �³JBè A
�(k>{qWZoXo^jpn+¡GSdY+YrW�d
abk = Ã Þ
ê ÅH¥ Ã Þ"è�Þ0{è A5� |^[pf f�|^k>{�f0a�|XW>a Þ
ê¤fba�W>a�[vf�ÙOS�f

a�|^S¤h�k�\^uX[pab[pk�\^f k�mOa�|^S�¡GSdY+Y+W,ø�{([va�| « Ã ¯ �%uX[]Y�@ è~ÃLJBè Å uX[]Y¨@9ê~ÃLJ>êj�0JBè5WZ\^u

 è Ã Å ê � Å è Å 
 ê Ã Å ê A -(Sd\^h�SÂ�Bn#¡ÀSdY+Y+W,øÞ ê Þ {ê |XW�f=S�[pgZSd\Bz�W>j]y^S�f Å ê � Å è Å�Å ê Å Æ
{�[pa�|�Y*y^jpab[]o^jp[ph�[va�[]S�f$JBè Å J>ê �cJBè Å J%ä�UJ>ê A-(Sd\^h�SZ�X[pa¤mtkZjpjpk>{�f�[]\^uOy^h�ab[pzZS�jpn�a�|XW>a ï�ï { |XW>f�S�[pgZSd\Bz�W�j�y^S�f Å E�� Å E [ èp· T(T�T��Å è Å¢Å E/� Å E [ èW· T(T�T2�BÅ ê ÅdÈ%ÈdÈeÅ¢Å E Å Æ�WZ\^u�a�|XW>a$a�|^S�nTk�h�hdyXc�{�[pa�|iY*y^jpab[]o^jp[ph�[va�[vS�fJBè Å J>ê �cJBè ÅdÈdÈ%ÈbÅ ë �cJ(E A� kl{�S*fbS�S�a�|XW>a � uXk^S�f#[]\^uXS�S�u�j]WZ\^u_[]\ a�|^S+uXS�fb[]ceS�u�h�k�W>u>�ekZ[]\Ba$k�cb�^[pa A �(kZabS
a�|XW�a�a�|^S�W�h�ab[pk�\Tk�mâS ¥ Ú*¨�k�\c-(k�Y ¥ Ú ÅH; ¨�uXk^S�f+\^kZa#W�CIS�h�a ï�ï { �0fbk � [pf*{~S�jpj
uXS�Ù�\^S�u A
� jpfbkO� � [pf9W,S ¥G; ¨ ��S�wXy^[pz�WZce[]WZ\Ba5Y+WZo
fb[]\^h�S a�|^S W>h�ab[pk�\
k>m�S ¥<; ¨Gk^\�-�k�Y ¥ Ú ÅH; ¨

h�k�\%�by^g�W>a�S�f ïwï { A
� k®f�|^k�{xa�|XW>a
a�|^S*Y+WZo�[pf @ � @ �Gf�yXoXoXkZf�S#a�|XW>a�{~S*|XWdzBS ¥ Þ"è ÅdÈ%ÈdÈbÅ Þ E ÅFï ¨(WZ\^u

¥ Þ3�è ÅdÈ%ÈdÈeÅ Þ3�E ÅHï ��¨�Ý � [ è ¥yÅ ¨¤{�[pa�| ï�ï { Ã ï � ï � { A
RTS�\^S�S�u`abkUf�|^k>{�a�|XW>a*a�|^S�f�S�aE{~kUS�jpSdY*Sd\Babf�WBceS�ceS�j]W>abS�u��Bn_a�|^S�W>h�ab[pk�\ik�mS ¥ Ú$¨ A³ß y^a®\^kZabS�a�|XW>a*a�|^S�k^cea�|^kZgZk^\XW>j uXS�h�k�YroXkZfb[pab[pk�\ k>m ; [pf*ÙOV�S�u��Bn�a�|^S

S�[pgZSd\^f�oXW�h�S#uXS�h�k^Y+oXkZf�[va�[vk^\�k�m ï�ï { Ã ï � ï � { A� k�abk+a�yXcb\ ï �G[�\Babk ï �«{�S$\^S�S�u
k�\^jpn�abkW�u>��y^fba0a�|^S¤k�cea�|^kZgBk�\XW>jZuXS�h�k�YroXkZfb[pab[pk�\�k>m�Ú�EWZ\^u*a�|^Sd\�oXceS�h�k�Y+o«kZfbS��Bn$W
yX\^[pa�WZc�n®Y+WZork�\rSdW>h}|A@=Û A5� |^[pf�hdWZ\��XS�W>h�h�k�Y+o^jp[pf�|^S�uU�Zn®WB\+S�jpSdY*Sd\Ba�k>m S ¥ Ú�E�¨ A
�(k>{�a�|^S®ceS�j]W>ab[pk�\��XS�ae{~S�Sd\�Þ ETWZ\^u_Þ �E [pf#a�|^S+f�WZY*S�W>f�[pa#{�W>f
m�k�c ï WZ\^u ï �
fbk*{~S
hdWZ\�fb[]Y*[pj]WZcejpn�a�cbWZ\^f�mtk�c�Y�k�\�[]\Babk*a�|^S�kZa�|^Sdc~y^fb[]\^gwS ¥ Ú�E [ è�¨ A b c�k�h�S�S�uX[]\^gO�{~S*fbS�S+a�|XW�a ¥ Þ è Å%ÈdÈ%ÈbÅ Þ E ÅHï ¨�WZ\^u ¥ Þ��è Å%ÈdÈdÈ�Å Þ��E ÅHï ��¨$WZc�S#[]\�m W�h�a$ceS�j]W>abS�u_�BnTWZ\
S�jpSdY*Sd\Ba�k�m!S ¥ Ú#¨ A-(Sd\^h�S � [vf @ � @ZA
�(k>{$�0fb[]\^h�S � [pfwS ¥G; ¨�S�w�y^[pz�WBce[]WZ\Za�[pa®Y*y^fba+Y+WZo�k�\BabkUWTyX\^[pk�\�k>m0S ¥G; ¨

k�c��^[va�f A -(Sd\^h�S$a�|^S$Y+WBo�[vf
k�\Babk A
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