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Å �wbcÆ�h(n�Ç(Æ¾È�ach(`jp�y�`j|Sb,|cytÆ�^gp�n��{v{f�ÇoÆ�`j|�ÈÉ^�^gf¾��v{p�^g�w��|cbcn�pzÊ
vw^gp%v{f%_�`jyc�j^�bYa?`jp�vwh¬f�^�b3�mhjac�z|�Ë�ÌlÍ���|?ÎmË�^jÏ¤Ç�Ï�Ð¤Ñ
Ò·��ÐZ� Ò·�1ÐÓ� Ò·�
Ð¤Ô
Ò·�YÐ¤Õ
Ò�ÎRbcÆ�^DÖ�at|Sb�i�n��®�w��p�v{|SbSatvwÈ�n�bS^gpr`j�wÇjhjatvwbcÆ�d×Ë ¨�©�ª¾« Î
�2`j|op�^�~j^g�whj_É^gprh(f��{�:ac^gyK^gf=bc�w�³Ð¤�
Ò·Ïlqsf�Ø�] Å x1Ù

Ú ��h¿Ç(�whjÈ�`j��v{f�i�hjatdu`Ubcvwh(fÀv{|Nat^gÛ=n�v{ac^gp*�2^gvwbcÆ�^�a5v{f$yK^gfzÊ
bSat`j��hja%v{f�p�vw~zv{p�n�`j��|cvwbS^g|�ÏuÍ�`UbcÆ�^�ag�,`�|Sbc`Ubcvwh(f�|tytÆ�^gp�n��w^g|
vwbc|S^g�{i�`Ui7bS^�a�yKh(�{�w^gyKbcv{f�Ç�v{f�i�hjatdu`Ubcvwh(f/i�ach(dÜvwb�ÝÓ|@h(f�^KÊ3Æ�hj_
`jf�p5bÞ��hUÊ3Æ�hj_¶f�^gvwÇ(Æ=ÈÉhjat|�Ï
Úeß Æ�^½de^�bcÆ�hzpàv®|ui�n��{�w�¿p�v{|SbSa?vwÈ�n�bS^gp*Ï ß Æ"n�|��Rd�n��wbcvw_��w^
|Sbc`Ubcvwh(f�|uy�`jfà|cv®d�n��{bc`jf�^�h(n�|c�w�»atn�f¿bcÆ�^½|cytÆ�^gp�n��w^�ae_ÉhjaSÊ
bcvwh(fºhjiobcÆ�^N_�achjbSh"yKh(�·��`jf�p»|Sbc`Ubcv{h(f�|�v®fºf�h(f/�whzy�`j�X_ÉhjaSÊ
bcvwh(f�|�hjirbcÆ�^àf�^�bÞ��hjac��y�`jf�bSat`jf�|tduvwb�f�hjatdN`j�{�w��^�~j^gf
��Æ�v®�w^�|cbc`Ubcvwh(f�|o`Uac^Rásh(v{f�v{f�Ç@hja��w^g` ~"v{f�ÇebcÆ�^Df�^�bÞ��hjac�1Ï

qsf¶bcÆ�v{|¬_�`U_É^�a¾�m^N`jf�`j�w�"â�^ebcÆ�^u_É^�aci�hjatdu`jf�yK^@hji2Ø�] Å x
ac^g�{`Ubcv{~j^NbSh¶f�h(fzÊ3p�v{|cbSatvwÈ�n�bS^gp¶È�ach(`jp�y�`j|Sb@|cytÆ�^gp�n��{v{f�Ç�`j�ZÊ
ÇjhjatvwbcÆ�du|N`jf�pÀbSh¿`jf Å�ã,ä¬å�Å ËSÐ¤�
Ò·��Ð æUÒ�ÎNÈ�`j|S^gp$ytÆ�`jfzÊ
f�^g��`jy�yK^g|c|ede^�bcÆ�hzp*Ï½çmhjbcÆ¿`jf�`j�w�"bcv{y�`j��`jf�p»|tv{d�n��{`Ubcvwh(f
ac^g|cn��wbc|N`Uac^¶_�at^g|S^gfGbS^gp�Ï ß Æ�^è`jf�`j�{�"|S^g|:^g|Sbc`UÈ��®v{|cÆÀbcÆ�`Ub
Ø�] Å x�Æ�`j|�|cn�_É^�atvwhja¾bcÆ�ach(n�Ç(Æ�_�n�bD`jf�p�de^gp�v{n�dé`jy�yK^g|c|
p�^g�{` �u_É^�aci�hjatdu`jf�yK^¾`Ub2ÈÉhjbcÆ:bcÆ�^¬f�h"p�^¬`jf�pr|S�z|SbS^gdê�w^�~=Ê
^g�{|�Ï ß Æ�v{|ºi�`jyKb¿du`U�j^g|¿Ø�] Å xë^g|S_É^gy�v{`j�®�w�£`U_�_É^g`j�{v{f�Ç
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i�hja�duv®�{vwbc`Uac�5|cvwbcn�`Ubcv{h(f�|���Æ�^�ac^�yKh(dNd�n�f�v{y�`Ubcvwh(f<y�`jfèÈÉ^
Ç(n�`Uat`jf=bS^�^gp�^�~j^gf»n�f�p�^�a¾~j^�at�¶Æ�^g`g~"�¶�{h(`jp�|0`jf�p³��Æ�^�ac^
bcÆ�^0f�^�bÞ��hjat��yKh(fzÖ�Ç(n�at`Ubcv{h(frv{|op��zf�`jduv{y�`j�®�w�NytÆ�`jf�Ç(v{f�Ç�Ï
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ß Æ�^%f�^�b3�mhjac��bcÆ�`Ub��m^%|cbcn�p���v{|�`NÈ�ach(`jp�y�`j|Sb¬d�n��wbcv{Æ�hj_
ÌlÍ��DÏ�qsf�|cn�ytÆ%`�f�^�b3�mhjac���(v{b'v{|'ac^gÛ"n�vwac^gpDbcÆ�`Ub�bcÆ�^�bSa?`jf�|sÊ
duv{|t|cvwh(f�|�hjiR`<|Sbc`Ubcv{h(f�ÈÉ^eac^gyK^gvw~j^gpºÈ=�³`j�{��hji2bcÆ�`Ub%|Sbc`�Ê
bcvwh(f*ÝÓ|¬h(f�^KÊ3Æ�hj_�f�^gvwÇ(Æ=ÈÉhjat|�Ï¾q�i�`5yKh(�{�{v{|tvwh(f<hzy�y�n�at|g�*bcÆ�^gf
bcÆ�^è|Sbc`Ubcvwh(f d�n�|SbNac^�bSa?`jf�|cduvwb:n�fGbcv®�obcÆ�^½bSat`jf�|cduv®|c|cvwh(f
v{|eat^gyK^gvw~j^gpàÈ"�¿^g`jytÆ$hji¾bcÆ�^<|cbc`Ubcvwh(f*ÝÓ|:h(f�^KÊ3Æ�hj_Àf�^gvwÇ(ÆzÊ
ÈÉhjat|�Ï Å b¾`jfG�½Ç(vw~j^gfèbcv{de^j��`�|Sbc`Ubcvwh(f³du` �<bSat`jf�|cduvwb�hja
ac^gyK^gvw~j^j�"È�n�bmf�hjblÈÉhjbcÆ*Ï,q�i�`D|Sbc`Ubcvwh(f�|cv{d%n��wbc`jf�^�h(n�|c�w��ac^KÊ
yK^gvw~j^g|R_�`jyc�j^�bc|oi�ach(dêd%n��wbcvw_��{^�|Sh(n�a?yK^g|���bcÆ�^gfrf�h@_�`jyt�j^�b
y�`jf�ÈÉ^uat^gyKh ~j^�ac^gp¿`jf�p�`<ac^�bSat`jf�|tduv{|c|cv{h(fèv®|0f�^gyK^g|c|c`Uat�jÏ
q�i�`�|Sbc`Ubcv{h(f:at^gyK^gvw~j^g|2`DbSat`jf�|cduv{|c|tvwh(fe��vwbcÆ�h(n�b�yKh(�{�®v{|cvwh(f*�
bcÆ�^gf³vwb¾v{|¬`j|c|tn�de^gp¶bShrÈÉ^@^�acachja¾i�ac^�^jÏ Å |0v{|¬|Sbc`jf�p�`Uatp*�
�m^%`j|c|tn�de^jÙobcÆ�`Ub¾`j�{�,|Sbc`Ubcvwh(f�|�`Uat^%^gÛ"n�vw_�_1^gp���vwbcÆ½h(d@Ê
f�v{p�vwac^gyKbcvwh(f�`j��`jf=bS^gf�f�`j|65"bcÆ�`UblbcÆ�^�ac^�v{|XÇ(�{hjÈ�`j��bcv{du^�|S�zfzÊ
ytÆ�ach(f�vwâg`Ubcvwh(f½`jdeh(f�Ç�`j�{�	|Sbc`Ubcv{h(f�|�5�`jf�p*��bcÆ�`Ub�`j�{��bSa?`jf�|sÊ
duv{|t|cvwh(f�|mhzy�y�n�a�`UbobcÆ�^DÈ1^�Ç(v®f�f�v{f�Ç%hji�`ebcv{de^0|c�{hjb�Ï

ª W¬M³² ª V87�9 ª;:1ª QSEUJ�\(Fj¦ EG�t�?IK�t�0¦NI���¥zFg\

Ø�hjaeytÆ�`jf�f�^g�l`jy�yK^g|t|��YbcÆ�^5deh(|SbD��v{p�^g�w�¶n�|S^gp»`U_�_�ach(`jy?Æ
v{|<QsEUJ1\(FU¦ E(�t� I �?�?Ï å ^�ac^j��|Sbc`Ubcv{h(f�|NbSa?`jf�|cduvwbNhji¾bcÆ�^gvwa
h ��f½~jh(�®vwbcvwh(f*�1��vwbcÆ�h(n�b�d�n�bcn�`j��yKh=hjatp�v{f�`Ubcvwh(f*�1`jf�pèvwiX`
yKh(�{�{v®|cvwh(frhzy�y�n�at|��ÉbcÆ�^gfè|Sbc`Ubcvwh(f�|�at^�bSat`jf�|cduv{b�Ï ä f�^@|cn�y?Æ
de^�bcÆ�hzp�v{|�M³² ª V87�9 ª �"`u|t�whjbSbS^gp Å�ã,ä¬å�Å ��Æ�^�ac^jÙ

Ú _�`jyc�j^�bc|�`Uac^D`j�{�Éhji�`@Ö=<z^gp�|cvwâ�^>5
Ú bcv®de^uv{|¬_�`Uacbcv{bcvwh(f�^gp³v{f=bSh�|c�whjbc|¾hji2p�n�a?`Ubcvwh(f¶^gÛ=n�`j�YbSh
bcÆ�^�bSa?`jf�|cduv{|t|cvwh(f¿bcv{de^<hji0`³_�`jyc�j^�b5_��®n�|@bcÆ�^<�wh(f�Çj^g|Sb
_�achj_�`UÇ(`Ubcvwh(frbcv{de^¾ÈÉ^�bÞ��^�^gf<h(f�^KÊ3Æ�hj_½f�^gvwÇ(ÆGÈÉhjat|65
Ú ��Æ�^gf�bcÆ�^èÛ=n�^gn�^½v{|:f�h(fzÊ·^gde_�b3�j�RbcÆ�^è_�`jyc�j^�br`Ub:bcÆ�^
i�ach(fGbRhji,bcÆ�^0Û"n�^gn�^0v{|2bSa?`jf�|cduvwbSbS^gp5��vwbcÆ5_�achjÈ�`UÈ�v{�{vwbÞ�@?A5
Ú bcÆ�^�bSat`jf�|cduvwbSbcv{f�Ç�|Sbc`Ubcvwh(f5�zf�h
��|m��Æ�^�bcÆ�^�a2hjaRf�hjbmbcÆ�^
bSat`jf�|tduv{|c|cv{h(f@�m`j|m|cn�y�yK^g|c|ci�n���È1^�i�hjac^obcÆ�^�f�^2<zblbcv{de^�|c�whjb

�



ÈÉ^�Ç(v{f�| � ÏRq�i,bcÆ�^�ac^D�2`j|�`�yKh(�{�{v®|cvwh(f*��bcÆ�^�_�`jyc�j^�b¬ac^gdN`jv{f�|
v{f5bcÆ�^0Û"n�^gn�^0n�fGbcv{�*v{bov{|R|cn�y�yK^g|c|ci�n��®�w�NbSat`jf�|cduvwbSbS^gp*Ï

¹�W¾¹oQSFgE(\G�tE��K�2�K��¥zIc\U�zT°C7J"LrEUJ�\ ¨�©�ª¾«

Å fÀ`j�wbS^�a?f�`Ubcvw~j^¶bSh»a?`jf�p�h(d `jy�yK^g|c|�v{|:bcÆ�^¶de^�bcÆ�hzpàhji
|cy?Æ�^gp�n��{v®f�Ç»`jy�yK^g|c|�bSh bcÆ�^�ytÆ�`jf�f�^g�¾|Sh¿bcÆ�`Ub�yKh(�{�{v®|cvwh(f�|
`Uac^rÇ(n�`Ua?`jfGbS^�^gp bSh»f�hjbeh"y�y�n�agÏ Å |u|cn�ytÆ*�m`à¡KQSFgE(\(�?E�� �
�K��¥zIc\j�"T°C�J=LNEUT¤LGFjQ?C���¥G¦�_�achzp�n�yK^g|X`jf�v{fzÖ�f�vwbS^��K�K¥�Ic\U�zT{Im|Sh
bcÆ�`Ub%^g`jytÆ |Sbc`Ubcv{h(f/v®fºbcÆ�^5f�^�bÞ��hjac�/v{|�_1^�a?vwh"p�v{y�`j�{�w�è`j|sÊ
|cvwÇ(f�^gpè`5|c�{hjb�i�hja¾bSat`jf�|tduv{|c|cv{h(f<`jf�p³|Sh5bcÆ�`Ub¾`j�{�,bSat`jf�|sÊ
duv{|t|cvwh(f�|:`Uac^³ac^gyK^gvw~j^gp yKh(�{�®v{|cvwh(fÀi7at^�^jÏ ß Æ�^¶_ÉhjbS^gf=bcv{`j�
p�at` �oÈ�`jyt�Dhji�È�ach(`jp�y�`j|SbY|cy?Æ�^gp�n��{v®f�Ç�v{|,bcÆ�`UbY|Sbc`Ubcvwh(f�|Y`Uac^
ac^g|SbSa?v{yKbS^gp¿bSh³bSat`jf�|cdNvwbSbcv{f�Ç¶v{f/_�`Uacbcv{y�n��{`Ua��?TwFj����at`UbcÆ�^�a
bcÆ�`jfºE(�l�YC�T7T�`j|ov®f5bcÆ�^0at`jf�p�h(d `jy�yK^g|c|�du^�bcÆ�h"p�|�Ï

qsf³Ø,] Å x1�	^g`jytÆº|cbc`Ubcvwh(fºv{fèbcÆ�^:f�^�b3�mhjac�³v{|¾`j|c|cv{Ç(f�^gp³`
��QSEUJ��?¦@C7�t� C�FUJ»�?TwFj��`jf�pè`½��QSEUJ�� ¦@C®�?�?C¢FUJ���[(��T{IgÐ¤�
Ò·Ï å ^�ac^j�
`e|Sbc`Ubcvwh(f5bSa?`jf�|cduvwbc|2i�hjaRbcÆ�^�Ö�at|cbmbcv®de^¾v{frvwbc|mbSat`jf�|cdNv{|sÊ
|cvwh(f<|c�whjb���`jf�p�bcÆ�^gf<^�~j^�ac��bSat`jf�|tduv{|c|cv{h(fryK�"y��w^%f=n�dDÈÉ^�a
hjil|c�{hjbc|¬bcÆ�^�ac^g`Ui�bS^�agÏ ß Æ�^%ac^gÛ"n�vwac^gde^gf=b�i7hja¬bcÆ�v{|¬`j|c|tvwÇ(fzÊ
de^gf=b0v{|¾bcÆ�`Ub¾i�hja�`jf=�¶|Sbc`Ubcvwh(f*�'��Æ�^gf³vwb�ÝÓ|¾bcv®de^ei7hjaDbcÆ�^
|Sbc`Ubcvwh(f bSh�bSat`jf�|cdNvwb���f�h(f�^³hji%v{bc|5h(f�^KÊ3Æ�hj_ `jf�p b3�mhUÊ
Æ�hj_ f�^gvwÇ(Æ=ÈÉhjat|:bSat`jf�|cduv{bc|�Ï ä È=~zvwh(n�|t�w�j�oi�hja5`¿|Sbc`Ubcv{h(f
Ë�|S�z|SbS^gd:Î?�z`�dNv{f�v{d%n�d Ë�`g~j^�a?`UÇj^
Î�bSat`jf�|cduv®|c|cvwh(fuyK�zy��w^�v{|
p�^g|cv{ac^gp*Ïrqsf»Ø�] Å xº^g`jytÆ |Sbc`Ubcvwh(fºÖ�at|cb�`j|c|cv{Ç(f�|�v{bc|S^g�wiR`
bSat`jf�|tduv{|c|cv{h(f»|c�{hjbun�|cv{f�Ç³v{f�i7hjatdN`Ubcvwh(f¿h(f��w�/`UÈ1h(n�buvwb�ÝÓ|
h(f�^¶`jf�p$b3�mh�`g�2`g� f�^gvwÇ(Æ=ÈÉhjat|:`jf�pÀbcÆ�^gfÀbcÆ�^è|Sbc`Ubcv{h(f
|S^�bc|@vwbc|%bSat`jf�|tduv{|c|cv{h(fºyK�zy��w^:bSh¶ÈÉ^�bcÆ�^��{^g`j|Sb@_1h
��^�a@hji
b3�mh%bcÆ�`Ub�v{|�`Ubm�{^g`j|Sb�`j|�È�vwÇD`j|�bcÆ�^��{`UacÇj^g|Sb�bSat`jf�|cduv®|c|cvwh(f
yK�zy��w^¾hjiYvwb�ÝÓ|Rh(f�^D`jf�p5b3�mh:`g�2`g��f�^gvwÇ(ÆGÈÉhjat|gÏ

� W���I�Q7��FUQ ¦eEjJ��?I0M»IcE�� �zQSIK�

qsfÁbcÆ�v{|¶_�`U_É^�ag�@��^�|cbcn�p�� bcÆ�ath(n�Ç(Æ�_�n�b��ede^gp�v{n�d `jy Ê
yK^g|c|Yp�^g�®`g�D`jf�p%bcÆ�ath(n�Ç(Æ�_�n�bsÊ3p�^g�{`g�0bSa?`jp�^�h��É|gÏ�Ø�h(�{�wh ��v{f�Ç
|Sbc`jf�p�`Uatp�_�at`jyKbcv{yK^j���m^0p�^KÖ�f�^¬bcÆ�^e��¥GQSFU�(LU¥gH�����hji�`%|cbc`�Ê
bcvwh(f½bSh5È1^�bcÆ�^%^2<"_É^gyKbS^gp³f"n�dDÈÉ^�a�hjil_�`jyt�j^�bc|¬bcÆ�`Ub¾y�`jf
ÈÉ^u|cn�y�yK^g|c|ci�n��®�w�½bSa?`jf�|cduvwbSbS^gp�È=�¶bcÆ�^�|Sbc`Ubcvwh(f�_É^�a�bcv{de^
|c�whjb���`jf�p5bcÆ�^e¦NIc\UC��z¦ E(�?�?I �?��\GIKTwEU[¾hji�`e|Sbc`Ubcvwh(f�v®|2bcÆ�^
^2<z_1^gyKbS^gpNf=n�d�ÈÉ^�aYhji�bcv®de^R|c�whjbc|YÈÉ^�b3�m^�^gfN`¬_�`jyc�j^�b�ÝÓ|m`UaSÊ
atvw~U`j�É`Ub�bcÆ�^0|cbc`Ubcvwh(f<`jf�prv{b�ÝÓ|o|cn�y�yK^g|c|ci�n���bSat`jf�|cduv®|c|cvwh(f*Ï
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duv{f�^NbcÆ�^�bcÆ�ach(n�Ç(Æ�_�n�b�`jf�pºbcÆ�^5de^gp�v®n�d×`jy�yK^g|c|Np�^g�{`g�
i�hjalÈ�ach(`jp�y�`j|Sbl|cy?Æ�^gp�n��{v®f�Ç0`jf�p��<Ê Å�ã�ä¬å�Å Ï"Ø�hja�È�ach(`jpzÊ
y�`j|Sb�|tytÆ�^gp�n��{v{f�Ç��zbcÆ�h(|S^Dac^g|cn��wbc|2^g|cbc`UÈ��{v{|cÆ�^gp*Ù
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��Æ�^�at^ ��� v{|�bcÆ�^@bcÆ�ach(n�Ç(Æ�_�n�b��+! � v{|�bcÆ�^@du^gp�v{n�dÂ`jy Ê
yK^g|c|�p�^g�{`g�j� " v{|2bcÆ�^DbSat`jf�|cduv®|c|cvwh(fryK�zy��w^0hji�bcÆ�^0|Sbc`Ubcv{h(f,ÜÈÉ^gv{f�Ç5`jf�`j�w�"â�^gp*��`jf�p � v{|�bcÆ�^u`g~j^�at`UÇj^:`Uacatvw~U`j�,at`UbS^
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qsf@bcÆ�^oy�`j|S^ohji+��Ê Å�ã,ä¾å¬ä�Å �jbcÆ�^Ri7hzy�n�|Yi�hjaX`¾|Sbc`Ubcvwh(f-,
v{|	h(fDvwbc|lC7J��3I�Q7�gIKQcIKJ1�?Im�gI���Ï ß Æ�`Ub,v{|���bcÆ�^�|Sbc`Ubcv{h(f., vwbc|S^g�wi��
`j�wh(f�Ç@��v{bcÆ�`j�®��hji,vwbc|2h(f�^KÊ3Æ�hj_�`jf�p5b3�mhUÊ3Æ�hj_<f�^gvwÇ(Æ=ÈÉhjat|�Ï
qsfubcÆ�^�`jf�`j�w�"|tv{|Y�m^�`j|c|cn�de^gpubcÆ�`Ubm`j�{��hji*bcÆ�^�|Sbc`Ubcvwh(f�|mv{f
`jfrv{f=bS^�aci�^�ac^gf�yK^¬|S^�boÆ�`g~j^0|tv{duv{�{`Uam|Sbc`Ubcv{|Sbcv®y�`j�*ytÆ�`Uat`jyKbS^�acÊ
v{|Sbcv®y�|�Ï ß Æ=n�|���bcÆ�^0|Sbc`Ubcvwh(f�|R��vwbcÆ�v®f�`@Ç(v{~j^gf<v{f=bS^�aci�^�ac^gf�yK^
|S^�bRf�hjb2h(f��w�NbSat`jf�|cduv{b���v{bcÆNbcÆ�^¾|c`jdu^�_�achjÈ�`UÈ�v{�®vwb3�j�=È�n�b
bcÆ�^���`j�{|ch�Æ�` ~j^�bcÆ�^%|c`jdu^Dat`UbS^%hjil|cn�y�yK^g|t|Si�n���bSat`jf�|tduv{|sÊ
|cvwh(f�|�Ï�q�f¶Ð��
Ò1�m^¾|cÆ�h
��^gp�bcÆ�`UbmbcÆ�^�bcÆ�ach(n�Ç(Æ�_�n�b ��/ `jf�p
de^gp�v®n�dê`jy�yK^g|c|�p�^g�{`g�0! / hji1��Ê Å�ã,ä¬å�Å `Uac^jÙ
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��Æ�^�at^ � p�^gf�hjbS^g|2bcÆ�^¬`Uacatvw~U`j��a?`UbS^¬`Ub=,×`jf�p 5 p�^gf�hjbS^g|
bcÆ�^0f"n�d�È1^�a�hji'h(f�^KÊ3Æ�hj_<`jf�prbÞ��hUÊ3Æ�hj_¶f�^gvwÇ(Æ=ÈÉhjat|�Ï
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qsf _�ac^�~zvwh(n�|r`jf�`j�{�"|cv®|���bcÆ�^�bcÆ�ach(n�Ç(Æ�_�n�br`jf�p de^gp�v{n�d
`jy�yK^g|c|:p�^g�{`g�/i�hjauÈ�ach(`jp�y�`j|cbu|cytÆ�^gp�n��{v{f�Ç¶`Uac^rÈ�`j|c^gp h(f
bcÆ�^%_�`jyc�j^�b0`Uatatvw~U`j�	at`UbS^�Ë � Îo`jf�p½bcÆ�^�bSat`jf�|cduv{|c|tvwh(f<yK�=Ê
y��w^ºË " Î?�2`jf�p¿i�hja���Ê Å�ã,ä¾å�Å bcÆ�^��¿`Uac^rÈ�`j|S^gp�h(f¿bcÆ�^
_�`jyt�j^�b�`Uacatv{~�`j�zat`UbS^@Ë � ÎY`jf�peh(febcÆ�^�|cvwâ�^DË 5 ÎYhji�bcÆ�^�n�f�vwb
|cn�È�|S^�b�Ï Å |�|cn�y?Æ*�jbcÆ�^2at`Ubcvwh¬hji�bcÆ�^my�`U_�`jy�v{bcvw^g|�i7hjaYÈ�ach(`jpzÊ
y�`j|Sb2|cytÆ�^gp�n��{v{f�Ç.> � `jf�p?��Ê Å�ã,ä¬å�Å > / i�h(�{�wh
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�lÛ"n�`Ubcvwh(f¿Ë��(Î�v{de_��{v{^g|RbcÆ�`Ub�i7hja¾`NÖ=<"^gp 5 �É`:|tdu`j�{�w^�a "
ac^g|cn��wbc|ov{f�`:�{`UacÇj^�a�at`Ubcvwh��1`jf�p<Æ�^gf�yK^�n�f�p�^�aobcÆ�^�yKh(f�p�vZÊ
bcvwh(f "ut Ës� % 5 ÎKËs� % �7

Î 7 ��bcÆ�^�y�`U_�`jy�vwbÞ��hjiYÈ�ach(`jp�y�`j|Sb
|cy?Æ�^gp�n��{v®f�Ç�^2<�yK^�^gp�|�bcÆ�`Ubohji1��Ê Å�ã,ä¾å�Å Ï

��h �6bcÆ�^@Û=n�^g|cbcvwh(f½v®|��1p�h=^g|�bcÆ�^@`UÈÉh ~j^ev{f�^gÛ"n�`j�{vwbÞ�5Çj^gfzÊ
^�at`j�{�{�:Æ�h(�{p5i�hjaoØ�] Å xwv�Ø,v{Ç(n�ac^g|0�0`jf�p�Ñev{�{�{n�|SbSat`UbS^�bcÆ�^
y�`U_�`jy�vwbcv{^g|2i7hja ¨�©�ª¾« ��`j�wh(f�Ç@��v{bcÆ½¦uE�x �tFUJ�� �?FUTwFUQ0Ë�p�^KÊ
f�hjbS^gp6bcÆ�^�at^»È"� ��M � � `jf�p ��Ê Å�ã,ä¬å�Å Î?Ï ß Æ�^»Ö�ÇUÊ
n�ac^g|�`Uac^¶_��whjbSbS^gp$È"�à`U_�_��{�"v{f�ÇºbcÆ�^èac^g�w^�~U`jfGb5_�`Ua?`jde^KÊ
bS^�at| " `jf�p 5 hjÈ�bc`jv{f�^gpri7ath(dêbcÆ�^D|cv{d%n��{`Ubcv{h(f:hji ¨�©�ª¾«
`jf�p#��M � � ac^g|c_1^gyKbcv{~j^g�w�jÏàqsf�y�`j�{y�n��®`Ubcv{f�Ç³bcÆ�^<y�`U_�`jy Ê
vwbcvw^g|½i�hja �<Ê Å�ã,ä¬å�Å Æ�^�at^j���m^ n�bcv{�{vwâ�^gp bcÆ�^ `g~j^�at`UÇj^
p�v{|cbc`jf�yK^KÊÞÑ¬p�^�Çjac^�^ohjiÉbcÆ�^of�h"p�^g|Yv®f@bcÆ�^obS^g|SbS^gp:f�^�b3�mhjac�z|
hji�ach(n�Ç(Æ��w�ebcÆ�^¾|c`jde^¬p�^gf�|tvwb3�½Ë�`j|Rdu^g`j|cn�ac^gp�È"�ubcÆ�^¬`g~=Ê
^�at`UÇj^�p�v{|Sbc`jf�yK^KÊÞÑ0p�^�Çjac^�^ohjiÉbcÆ�^�f�h"p�^g|lv{fu`0f�^�bÞ��hjat��ÎX`j|

bcÆ�^m_�`Uat`jde^�bS^�a 5 Ï'qsf@y�`j�{y�n��{`Ubcv{f�Ç�bcÆ�^2y�`U_�`jy�vwbcvw^g|�i�hja,bcÆ�^
È�ach(`jp�y�`j|Sbm|tytÆ�^gp�n��{v{f�Ç�_�achjbShzyKh(�{|��"��^¾n�bcv{�®vwâ�^gpubcÆ�^¬`g~j^�acÊ
`UÇj^�bSat`jf�|cduv®|c|cvwh(f�yK�zy��w^:hjiRbcÆ�^:f�hzp�^g|�v{f�bcÆ�^�v{f=~jh(�w~j^gp
f�^�bÞ��hjac�z|�`j|�bcÆ�^¾_�`Uat`jdu^�bS^�a " Ï
ß Æ�^ <"Ê3yKh"hjatp�v{f�`UbS^g|½v{f Ø�vwÇ(n�ac^À��p�^gf�hjbS^�bcÆ�^º`g~j^�at`UÇj^
p�v{|cbc`jf�yK^KÊÞÑèp�^�Çjac^�^5hji�bcÆ�^rf�hzp�^g|@v{f»bcÆ�^rv{f=~jh(�w~j^gp¿f�^�bsÊ
�mhjac�"|gÏ ß Æ�^º�GÊ3yKh"hjatp�v{f�`UbS^g|<v{f Ø�vwÇ(n�at^à��p�^gf�hjbS^ºbcÆ�^
y�`U_�`jy�vwbÞ�à_É^�a�bcv{de^¶|c�whjb�hji�`/f�h"p�^jÏ ß Æ�`Ub�v®|��o`/_�achUÊ
bShzyKh(�¬��vwbcÆ `/~�`j�{n�^zyài7hja�vwbc|5�=Ê3yKh"hjatp�v{f�`UbS^³v{f�p�v{y�`UbS^g|
bcÆ�`Ub{yÀ_�`jyc�j^�bc|èy�`jf ÈÉ^½^2<z_É^gyKbS^gp bSh�ÈÉ^³|cn�y�yK^g|c|ci�n��®�w�
bSat`jf�|tduvwbSbS^gp:È=�N`%f�hzp�^�v®f:`�bcv{de^�|c�whjb2n�f�p�^�a�bcÆ�`Ub2_�achUÊ
bShzyKh(�¢Ï q�b�y�`jf ÈÉ^�|S^�^gf bcÆ�`Ub�ÈÉhjbcÆ hji%bcÆ�^�È�ach(`jp�y�`j|Sb
|cy?Æ�^gp�n��{v®f�Ç2_�achjbShzyKh(�{|	Æ�`j|'`�d%n�ytÆ�Æ�vwÇ(Æ�^�a'y�`U_�`jy�vwb3�DbcÆ�`jf
yKh(n��{pNÈÉ^Rac^g`jytÆ�^gp�È"�-��Ê Å�ã,ä¬å�Å Ï ß Æ�^�y�`U_�`jy�vwbÞ�uhjiÉbcÆ�^
¨�©�ª¾«}| n�yKbcn�`UbS^g|0i�hjaDf�^�b3�mhjac�z|DhjiRp�v �1^�ac^gf=b0p�^gf�|tvwbcvw^g|��
È�n�bRv{|2|Sbcv®�{��yKh(f�|cv{|SbS^gf=bc�w�5d�n�y?ÆrÆ�vwÇ(Æ�^�a2bcÆ�`jf5bcÆ�`UbRhji��<Ê
Å�ã,ä¬å�Å �Y`jf�p `¶yKh(f�|tv{|SbS^gf��w�»`¶È�vwb%��^g`U�j^�aubcÆ�`jf¿bcÆ�`Ub
hji.�lM � � ÏY��hjbS^�bcÆ�`UbN`j|ubcÆ�^�`g~j^�at`UÇj^èp�v{|Sbc`jf�yK^KÊÞÑ¶p�^KÊ
Çjac^�^5Çjach
��|@i7ath(d ��~zÏ��½bShºÑjÔj�"Ï �"�mØ�] Å x Æ�`j|@`èy�`U_�`jy Ê
vwbÞ��bcÆ�`Ub�at`jf�Çj^g|�i�ach(dÂÑ"Ï �z��bShNæ�Ï{��~:bcv{de^g|�Çjac^g`UbS^�a¬bcÆ�`jf�<Ê Å�ã�ä¬å�Å Ï ä ~j^�at`j�®��bcÆ�^0y�`U_�`jy�vwb3��hji'Ì �¶k�k$`g~j^�at`UÇj^g|
`UÈÉh(n�b0� �
�êÇjat^g`UbS^�a�bcÆ�`jf<Ø,] Å x1Ï

Ø�ach(d¸Ø�vwÇ(n�at^��%`jf�p½bcÆ�^%y�`U_�`jy�vwb3�½at`Ubcvwh(|��É�m^%yKh(f�y��®n�p�^
bcÆ�`Ub ¨�©�ª¬« Ë�`j|�p�h"^g| ��M � � ÎmÆ�`j|�dehjac^0bcÆ�`jf½`NÑ
Ê·i�h(�{p
`jp�~U`jfGbc`UÇj^2h
~j^�a �<Ê Å�ã,ä¬å�Å v{f¾bS^�a?du|	hji�f�h"p�^my�`U_�`jy�vwbÞ�jÏ
x"^gyKh(f�p��U`j|'bcÆ�^mf=n�d�ÈÉ^�a	hji�p�v®|Sbc`jf�yK^KÊÞÑof�^gvwÇ(ÆGÈÉhjat|	Çjach ��|��
|ShNp�h=^g|RbcÆ�^¾bcÆ�ach(n�Ç(Æ�_�n�bo`jp�~U`jfGbc`UÇj^�hji ¨�©�ª¬« h
~j^�a �<Ê
Å�ã,ä¬å�Å ÙjbcÆ�^�ac^�v{|Y`0f�^g`Uat�w� �
Ê·i�h(�{pu`jp�~�`jf=bc`UÇj^���Æ�^gf@bcÆ�^
`g~j^�a?`UÇj^�f"n�dDÈÉ^�a,hji1p�v{|Sbc`jf�yK^KÊÞÑ�f�^gvwÇ(Æ=ÈÉhjat|�v{|�`UÈÉh(n�bXÑ�æ
~zÏ
ß Æ�v®|*v{|ÉÈÉ^gy�`jn�|S^l`j|	bcÆ�^lf"n�dDÈÉ^�a*hji�p�v{|cbc`jf�yK^KÊÞÑRf�^gvwÇ(Æ=ÈÉhjat|
hji�` |cbc`Ubcvwh(f ÈÉ^gyKh(de^g|r�{`UacÇj^�a ��|Sh�p�h=^g|5bcÆ�^¶_ÉhjbS^gf=bcv{`j�
i�hja¬yKh(�®�{v{|cvwh(f�|o`jdeh(f�Ç5bSat`jf�|tduv{|c|cv{h(f�|oÈ"��bcÆ�h(|S^e|Sbc`Ubcv{h(f�|
v{f ��Ê Å�ã,ä¬å�Å Ï�qsf ¨�©�ª¾« ��bcÆ�h(n�Ç(Æ½bcÆ�^%|tytÆ�^gp�n��w^D�{vw�j^g�{�
Çjach
��|�`0È�vwbl�wh(f�Çj^�al��vwbcÆN`jp�p�vwbcvwh(f�`j��|Sbc`Ubcvwh(f�|��"bcÆ�^�ac^�`Uac^
dehjac^�hj_�_Éhjacbcn�f�vwbcv{^g|'i�hja�|cbc`Ubcvwh(f�|XbSh%|cÆ�`Uac^�bcv{de^o|c�whjbc|�v{f
bcÆ�^5|cytÆ�^gp�n��w^jÏ ß h³|S^�^�bcÆ�v{|�_Éh(v{fGb��YØ�vwÇ(n�at^�Ñ<_��whjbc|�bcÆ�^
y�`U_�`jy�vwbcv{^g|0bcÆ�`Ub%y�`jfºÈÉ^N`jy?Æ�vw^�~j^gp»È=�³`�n�f�vwb0|cn�È�|c^�bDv{f
bcÆ�^%_�achjbShzyKh(�{|�Ï�Ø�ach(d¸bcÆ�`Ub�Ö�Ç(n�ac^j�Évwb�y�`jf½ÈÉ^%|S^�^gfèbcÆ�`Ub
bcÆ�^�y�`U_�`jy�vwb3�ºbcÆ�`Ub%y�`jf»ÈÉ^N`jytÆ�vw^�~j^gp/È=�³`èn�f�vwb0|cn�È�|S^�b
v{f ��Ê Å�ã,ä¾å�Å v®|N~zvwacbcn�`j�®�w� yKh(f�|Sbc`jf=b5`jyKath(|c|rf�^�b3�mhjac�
p�^gf�|tvwbcvw^g|%`Ubeach(n�Ç(Æ��w��~zÏùÔj�¶_�`jyc�j^�bc|N_É^�a%bcv®de^r|c�whjb�Ï�qsf
yKh(f=bSat`j|Sb��	ÈÉhjbcÆ ¨�©�ª¾« `jf�p��lM � � �ÉbcÆ�^uy�`U_�`jy�vwbÞ�èhjim`
n�f�v{bX|cn�È�|S^�blÇjach ��|¾Ë�`j�{duh(|Sb?ÎY|SbS^g`jp�v{�w�e`j|lbcÆ�^�p�v{|cbc`jf�yK^KÊÞÑ
f�^gvwÇ(Æ=ÈÉhjat|�Çjach ��|gÏ%��hjbS^u`j�{|Sh5bcÆ�`Ub ¨�©�ª¾« yKh(f�|cv{|cbS^gfGbc�w�
n�f�p�^�ac_É^�aci7hja?du|*�lM � � È"�r`udehzp�^g|Sb�`jduh(n�fGb�Ï ß Æ�v®|ov{|
f�hjb0|cn�ac_�atv{|tv{f�ÇNÇ(v{~j^gf³bcÆ�`Ub ��M � � v{|¬bcÆ�^u|SbSath(f�Çj^g|Sb0hji
bcÆ�^0yK^gf=bSat`j�{vwâ�^gp½de^�bcÆ�hzp�|2i�hja�È�ach(`jp�y�`j|Sbo|cytÆ�^gp�n��{v{f�Ç�Ï
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qsf yKh(de_�`Uatv{f�Ç bcÆ�^³ac^g�{`Ubcvw~j^�du^gp�v{n�d `jy�yK^g|c|½p�^g�{` �Àhji
¨�©�ª¾« bSh/bcÆ�`UbNhji��<Ê Å�ã�ä¬å�Å `jf�p#�lM � � �lyKh(f�|cv®p�^�a
Ø�vwÇ(n�ac^5Ô"Ï½qsf»bcÆ�`Ub%Ö�Ç(n�ac^j��bcÆ�^�ac^5`Uac^�b3�mh�|cn�È�Ê¢Ö�Ç(n�ac^g|��
h(f�^5i�hja%^g`jy?Æ hji�bÞ��h³~U`j�{n�^g|%hji 5�� bcÆ�^r`g~j^�a?`UÇj^½f"n�d@Ê
ÈÉ^�a¬hji�p�v{|cbc`jf�yK^KÊÞÑ�f�^gvwÇ(Æ=È1hja?|�hji�bcÆ�^ef�hzp�^g|¬v{fèbcÆ�^ef�^�bsÊ
�mhjac��Ï ß Æ�^D~U`j�{n�^g|�i7hja 5 at`jf�Çj^@i�ach(dÂdu^gp�v{n�dÂbSh:at^g�{`�Ê
bcvw~j^g�w�¶�{`UacÇj^jÏ�qsf³bcÆ�^g|S^�|cn�È�Ê¢Ö�Ç(n�ac^g|���bcÆ�^4<=Ê3yKh"hjatp�v{f�`UbS^g|
v{f�p�v{y�`UbS^<bcÆ�^è_�`jyt�j^�b<`Uacatvw~U`j��at`UbS^¶bSh¿`/|Sbc`Ubcvwh(f�Ï ß Æ�^
�=Ê3yKh=hjatp�v{f�`UbS^g|ev{f�p�v{y�`UbS^:bcÆ�^�^2<z_É^gyKbS^gp de^gp�v{n�d `jy�yK^g|c|
p�^g�{` �"|ohji'bcÆ�^�|Sbc`Ubcvwh(f*Ï

Ø�ach(dÂØ�vwÇ(n�ac^0Ô"��bcÆ�^Di7h(�{�{h ��v{f�Ç@y�`jf�È1^¾hjÈ�|S^�ac~j^gp*Ï

Ú Ø�hjao`%Ç(vw~j^gf 5 `jf�p�`%Ç(vw~j^gf " �=bcÆ�^�ac^¬^2<zv{|cbc|�`%~U`j�{n�^��
|cn�y?ÆubcÆ�`Ub��z��Æ�^gfubcÆ�^�_�`jyc�j^�bR`Uacatv{~�`j��a?`UbS^ � v{|��w^g|c|�bcÆ�`jf
�'��bcÆ�^gf$bcÆ�^èdu^gp�v{n�d `jy�yK^g|c|rp�^g�{` ��hji �<Ê Å�ã�ä¬å�Å v{|
|cn�_É^�atv{hja'bSh¾bcÆ�`UbYhji ¨�©�ª¾« Ï ß Æ�^m~�`j�®n�^2hji��5v{|,ac^g�{`Ubcvw~j^g�w�
|cdu`j�®�ÉÊ2yKhjatac^g|S_Éh(f�p�v{f�ÇebSh�`N_�`jyc�j^�b¾`Uacatv{~�`j�	at`UbS^%n�f�p�^�a
~�� ~?~(Ñ �e_É^�aobcv®de^0|c�whjb�Ï
Ú ä f `g~j^�a?`UÇj^j�rbcÆ�^À�w^g`j|cb/de^gp�v{n�d `jy�yK^g|c|¿p�^g�®`g��i�hja
¨�©�ª¾« v{|eÆ�`j�{i�hji¬bcÆ�^�bSa?`jf�|cduv{|t|cvwh(f¿yK�"y��{^jÏ x"h��2vwi�bcÆ�^
bSat`jf�|tduv{|c|cv{h(f yK�"y��w^¶v{|:�{`UacÇj^j�RbcÆ�^gfÀbcÆ�^½�{^g`j|Sb:de^gp�v{n�d
`jy�yK^g|c|mp�^g�{` �@v®|X`j�{|Sh0i�`jvwat�{�%�{`UatÇj^jÏ,qsfuyKh(f=bSat`j|Sb��zbcÆ�^��{^g`j|Sb
de^gp�v®n�d£`jy�yK^g|c|2p�^g�{` �ei7hja ��Ê Å�ã	å¾äoÅ y�`jf:`U_�_�ach(`jytÆè�U�
C ��bcÆ�^0yKh(d�È�v{f�`Ubcvwh(frhji � `jf�p 5 v{|o|tn��:y�vw^gf=bc�w�:|tdu`j�{�¢Ï
Ú Å �wbcÆ�h(n�Ç(Æ:��Ê Å�ã,ä¾å�Å y�`jf%|Sh(de^�bcv{du^g|'`jy?Æ�vw^�~j^2`o~j^�ac�
|cÆ�hjatbm`jy�yK^g|c|�p�^g�{`g�j��ÈÉ^gy�`jn�|c^�hji'bcÆ�^¬at`jf�p�h(dNf�^g|c|2v{f:bcÆ�^

|cn�y�yK^g|t|Xhji1bSat`jf�|cduv®|c|cvwh(f*�(v{bX`j�{|Sh0Æ�`j|YbcÆ�^o_ÉhjbS^gfGbcv{`j��bcÆ�`Ub
`%|Sbc`Ubcvwh(f�v{|lÈ��wh"yt�j^gpNi�hjaR`jf:n�f�_�ac^gp�v®yKbc`UÈ��w�@�wh(f�ÇD_É^�atv{h"p
^�~j^gf�vwilbcÆ�^u`g~j^�at`UÇj^N_�`jyc�j^�b%`Uacatvw~U`j�,at`UbS^uv{|���^g�®�,n�f�p�^�a
vwbc|oy�`U_�`jy�vwb3�jÏRk2�w^g`Uat�w�:bcÆ�v{|Ry�`jf�f�hjboh"y�y�n�a�v{f ¨�©�ª¾« Ï
Ú Ø�hja�`ºÇ(vw~j^gf du^gp�v{n�d `jy�yK^g|c|�p�^g�{` �j��bcÆ�^³du`�<�v{d%n�d
_�`jyt�j^�bN`Uacatvw~U`j�mat`UbS^ri�hja ¨�©�ª¬« v{|@`UÈÉh(n�bN��~�� bcÆ�`Ub@hji�lM � � `jf�p�v{|è|cvwÇ(f�vwÖ�y�`jfGbc�{� duhjac^ºbcÆ�`jf�bcÆ�`Ubèhji �<Ê
Å�ã,ä¬å�Å Ï

Ã��¶Ä )*���³�,����

�����À9:�"� �,�7
 �

 Æ�v{�w^�bcÆ�^R`jf�`j�w�z|cv{|�v{f�bcÆ�^2_�achzyK^�^gp�v{f�Ç¬|S^gyKbcvwh(f@_�ath ~zv{p�^g|
yKh(f=~"v{f�y�v{f�Ç@^�~"v®p�^gf�yK^¾bcÆ�`UboØ�] Å xrÆ�`j|�`e|SbSach(f�Çe_É^�aci�hjaSÊ
du`jf�yK^�ÈÉhjbcÆDv{fDac^�Ç(`Uatp0bSh¬yK^gf=bSat`j�{vwâ�^gp%|cytÆ�^gp�n��{v{f�Ç2du^�bcÆzÊ
hzp�|:`jf�pÀa?`jf�p�h(d `jy�yK^g|c|rde^�bcÆ�hzp�|��obcÆ�`Ub5`jf�`j�w�"|tv{|ui�hUÊ
y�n�|c|c^gp¾h(f¾bcÆ�^Xv{f�p�vw~zv{p�n�`j�
f�h"p�^X�w^�~j^g�¢Ï	qsf¬bcÆ�v{|	|S^gyKbcvwh(f¾�m^
^�~U`j�{n�`UbS^%bcÆ�^@ac^g�{`Ubcvw~j^�_1^�ati7hjatdN`jf�yK^g|�hjilØ�] Å x½`UÇ(`jv{f�|Sb
Ì �³kok `jf�p �<Ê Å�ã,ä¬å�Å `Ub�bcÆ�^u� [
�K�3IK¦¸T{IKµUI�T�v{f�bS^�a?du|
hjiu� [�� �3IK¦ ��¥=QsFU�(Lj¥�H���� ' `jf�p�� [
�K�3IK¦ \GI�TZEj[�!UÏ x"_É^gy�vZÖ�Ê
y�`j�{�w�j��bcÆ�^r_�achjbShzyKh(�{|uÌ �¶k�k��YØ,] Å x�`jf�p ��Ê Å�ã,ä¾å�Å
`Uac^¿^�~U`j�{n�`UbS^gp£n�bcv{�®vwâgv{f�Ç bcÆ�^ yKh(de_�ac^gÆ�^gf�|cv{~j^/p�v®|cyKac^�bS^
^�~j^gf=b�|cv{d%n��{`Ubcv{h(f:bSh"h(� ä Ìl��� ß Ï

ª W 7 �#"�P�¼�M�F \GIKT

ß h�yKh(de_�`Uac^¶bcÆ�^³ac^g�®`Ubcvw~j^¶_1^�ati7hjatdN`jf�yK^¶hjiDÈ�ach(`jp�y�`j|Sb
|cy?Æ�^gp�n��{v®f�Ç¬bSh�bcÆ�`Ub�hji���Ê Å�ã,ä¬å�Å `UblbcÆ�^�|S�z|SbS^gd �w^�~j^g�¢�
�m^�|cv®d�n��®`UbS^gpºbcÆ�^�_�achjbShzyKh(�{|%Ì �³kok���Ø�] Å xÉ��`jf�p �<Ê
Å�ã,ä¬å�Å n�bcv{�®vwâgv{f�Ç ä Ìl��� ß Ï2}�f�p�^�a ä Ìl��� ß �2`¿f�^�bsÊ
�mhjac�%yKh(f�|cv{|Sbc|YhjiÉ`¾yKh(�{�w^gyKbcv{h(fehji1f�h"p�^g|Xhjal|Sbc`Ubcvwh(f�|XbcÆ�`Ub
yKh(dud%n�f�v{y�`UbS^m��vwbcÆ�^g`jytÆ@hjbcÆ�^�agÏ Å f�h"p�^mv{|'n�|cn�`j�®�w�¾yKh(fzÊ
|cv{|cbc|�hji�|S^�~j^�a?`j�"yKhUÊ·at^g�{`UbS^gprË�|Shji7bÞ�m`Uat^2`jf�p%$
hjaYÆ�`Uatp��2`Uac^
Î
p�^�~zv{yK^g|'&UÏY�l`jy?ÆNhji*bcÆ�^�p�^�~"v®yK^g|lv{f ä Ìl��� ß dehzp�^g�{v®f�Ç0v{|
p�atv{~j^gf5È=�5`�H�QSFg�?IK�t��¦uFg\=IKTzbcÆ�`Ub�yKh(f=bSach(�{|RbcÆ�^Dn�f�p�^�a?�w�GÊ
v{f�Ç�i�n�f�yKbcvwh(f�`j�®vwb3��hji�bcÆ�^ep�^�~zv{yK^jÏ ß Æ"n�|��É�m^ep�^�~j^g�whj_É^gp
Ë��oatv{bSbS^gfev{fuk¿`jf�p@bcÆ�^o� � Å Ë�� <zbS^�atf�`j�$�½h"p�^g� Å y�yK^g|c| Î
_�`jyt��`UÇj^)(¾hji ä Ìl��� ß i�hjaRi�`j|Sbop�^�_��wh
�"du^gfGb2hji'`eÌ�Í��¾Î?Ù

Ú `�f�hzp�^odehzp�^g��bSh%|S_É^gy�vwi7�%bcÆ�^�yKh(f�|Sbcvwbcn�bcv®f�Ç0p�^�~zv{yK^g|Xhji
`uf�hzp�^¾`jf�prbcÆ�^0_�`jyc�j^�b | h ��|RÈÉ^�b3�m^�^gf�bcÆ�^Dp�^�~"v{yK^g|
Ú `@_�ach"yK^g|t|odehzp�^g�ÉbcÆ�`Ub�|cv®d�n��®`UbS^g|RÈ�ach(`jp�y�`j|cbo|cytÆ�^gp�n��ZÊ
v{f�Ç@_�athjbSh"yKh(�{|�Ì �³kok$`jf�p�Ø�] Å x
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Ú `e_�ach"yK^g|t|odehzp�^g�ÉbcÆ�`Ub�|cv®d�n��®`UbS^g|*��Ê Å�ã,ä¾å�Å
Ú `�_�achjÇjat`jd i�hjaài�`j|Sb$p�^�_��wh �zde^gf=bàhji�`�d�n��{bcvZÊ3Æ�hj_
_�`jyt�j^�b�at`jp�v{huf�^�b3�mhjac�

çm^g�wh ��v{|R`up�^g|tyKatvw_�bcvwh(f�hji�bcÆ�^0dehzp�^g�{|gÏ

Å Ï{� ß Æ�^0��h"p�^.�<hzp�^g�

 ³^:n�bcv{�{vwâ�^gp³`�n�f�vwi�hjatd f�hzp�^Ndehzp�^g�Yi�hjaDÈÉhjbcÆ³bÞ�=_É^uhji
f�^�bÞ��hjac�z|�Ù�È�ach(`jp�y�`j|Sb%|cytÆ�^gp�n��{v{f�Ç5`jf�p ��Ê Å�ã,ä¾å�Å Ï	qsf
h(n�a�|c_1^gy�vwÖ�y�`Ubcvwh(f*��`uf�hzp�^¾yKh(f�|cv®|Sbc|Rhji�bcÆ�^g|S^Dp�^�~"v{yK^g|gÙ

Ú `¶_�`jyt�j^�buÇj^gf�^�at`UbShjaNbSh³Çj^gf�^�at`UbS^r_�`jyt�j^�bc|N`jy�yKhjatp�v®f�Ç
bShr`jfè^2<"_Éh(f�^gf=bcv{`j�,v{fGbS^�acÊ3`Uacatvw~U`j�mË�Ì,h(v{|t|Sh(f¶`Uacatvw~U`j�7ÎRp�v{|sÊ
bSatvwÈ�n�bcvwh(f5`jf�p�`e|S_É^gy�vZÖ�^gp5_�`jyc�j^�b�`Uacatvw~U`j�Éat`UbS^jÏ
Ú `N_�achzyK^g|c|Shja�bSh:v{de_��w^gde^gf=bo`N|cv{d%n��{`UbS^gp½de^gp�v{n�d `jy Ê
yK^g|c|�yKh(f=bSach(�z_�achjbShzyKh(�zÌ �³kok³hjaYØ�] Å x�hja1��Ê Å�ã,ä¬å�Å Ï
Ú `ea?`jp�vwhebSat`jf�|tduvwbSbS^�aobShubSa?`jf�|cduvwb2_�`jyt�j^�bc|�Ï
Ú `ea?`jp�vwheac^gyK^gvw~j^�a�bShuac^gyK^gvw~j^D_�`jyc�j^�bc|�i7ath(d f�^gvwÇ(Æ=ÈÉhjat|�Ï
Ú `u|tv{f��NbSh:p�v{|S_Éh(|S^¬hji�yKh(de_��w^�bS^gp<_�`jyc�j^�bc|
Å deh(f�Ç bcÆ�^$p�^�~zv{yK^g|»bcÆ�`Ubº�m^ n�bcv{�{vwâ�^gpëv{f�h(n�a¿f�hzp�^
dehzp�^g�¢��bcÆ�^N_�`jyt�j^�b�Çj^gf�^�a?`UbShjag��bcÆ�^uat`jp�v{h�bSat`jf�|cdNvwbSbS^�ag�
bcÆ�^0a?`jp�vwheac^gyK^gvw~j^�a¬`jf�prbcÆ�^D|cv{f��5`Uac^%|Sbc`jf�p�`Uatp�_�achzyK^g|c|
dehzp�^g�{|%bcÆ�`UbN`Uat^r_�ach ~zv{p�^gp/È"�»bcÆ�^ ä Ìl��� ß _�`jyt��`UÇj^jÏ
Ø�hja�bcÆ�^0_�ath"yK^g|c|chjag���m^Dp�^�~j^g�whj_É^gp<b3�mh:_�ath"yK^g|c|�dehzp�^g�{|� �K��¥zIc\j�"T°C�J=L³`jf�p � ¦uEUTwF�¥"E¶ac^g|c_1^gyKbcv{~j^g�w��i�hja�È�ach(`jpzÊ
y�`j|Sb�|tytÆ�^gp�n��{v{f�Ç@`jf�pri�hja8�<Ê Å�ã�ä¬å�Å Ë�|S^�^�ÈÉ^g�wh ��Î?Ï

ß Æ�^/p�^�~zv{yK^g|¶v{f h(n�a¶f�h"p�^/dehzp�^g��`Uat^/yKh(f�f�^gyKbS^gp6È=�
_�`jyt�j^�b�|SbSac^g`jdu|obcÆ�`Ubov{f=bS^�at`jyKb�v{f�bcÆ�^¾^2<z_É^gyKbS^gpri�`j|tÆ�vwh(f
`jf�pr`Uac^�f�hjb�p�^g|cyKa?vwÈÉ^gp�Æ�^�ac^jÏ

Å ÏùÑ ß Æ�^0Ìlach"yK^g|t|*�<hzp�^g�{|

�%+	�:.0�
�*&G�=�g�%4��*!'�z���3����#@������!,&(����
u)É&U+	�"!��'�����	- Ä
ß Æ�^D_�achzyK^g|c|�dehzp�^g� � �K�K¥�Ic\U�zT°C7J=LrË�Ø�vwÇ(n�ac^Dæ=ÎoyKh(fGbc`jv{f�|
�/|Sbc`UbS^g|�Ï �<h(|Sb<ac^g�w^�~U`jfGb�v{|r|cbc`UbS^�������� �¬��Æ�^�at^èbcÆ�ac^�^
^�~j^gf=bc|ohja�v®fGbS^�aca?n�_�bc|2y�`jf<v{f�vwbcv{`UbS^¾`ebSat`jf�|tvwbcvwh(f*Ù

Ú  Æ�^gf<`u_�`jyc�j^�b¬v{|RÇj^gf�^�a?`UbS^gp<È"�5bcÆ�^0_�`jyt�j^�b�Çj^gf�^�a?`�Ê
bShja�hjiYbcÆ�^�f�hzp�^NË�v{f�p�v{y�`UbS^gp�È"�5bcÆ�^D^�~j^gf=b	��
 ��
���� �¬Î?�
bcÆ�^gf¿bcÆ�^r_�ach"yK^g|t|@^gfGbS^�at|N|Sbc`UbS^��������������<bSh³_��®`jyK^rbcÆ�^
_�`jyt�j^�b2`UbmbcÆ�^�bc`jv{��hji*bcÆ�^�Û"n�^gn�^���Ë�du`jv{f=bc`jv{f�^gp:È"�ebcÆ�^
f�hzp�^¬i7hja�bcÆ�^0_�`jyt�j^�bc|�bShuÈÉ^¾bSat`jf�|cduvwbSbS^gp�Î?Ï
Ú  Æ�^gf¶`�bcv{de^@|c�whjb�i7hja¬bcÆ�^ef�hzp�^DbSh5bSat`jf�|cduvwb�h"y�y�n�at|
Ë�v{f�p�v{y�`UbS^gp È"�/bcÆ�^�^�~j^gfGb�� � !"���$#sÎ?�mbcÆ�^gf�bcÆ�^½_�achzyK^g|c|
^gf=bS^�at|D|Sbc`UbS^%!"���$#sÏ:q�f�|cbc`UbS^&!"���$#s�'bcÆ�^�ac^N`Uat^ub3�mh½y�`j|S^g|gÏ
qsf�bcÆ�^<y�`j|c^½��Æ�^�ac^�bcÆ�^'� v{|N^gde_�b3�j�RbcÆ�^<_�achzyK^g|c|Nac^KÊ
bcn�atf�|�bSh0bcÆ�^(���$���o|cbc`UbS^jÏ ä bcÆ�^�ac��v{|S^j�jbcÆ�^o_�ach"yK^g|t|Y^gfGbS^�a?|

idle slot

enqueue

init

my_slot

default

pk_from_G

default

end_sim

end

dequeue

transmit
Q_nonempty
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idle slotinit

default

Q_pk

end

transmitsuccess

pk_from_G
end_sim

Q_nonempty

dequeue

pk_from_G

collision

default

default

end_of_slot

next_slot

transmit_flag

default

enqueue1

enqueue2
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|Sbc`UbS^9#�
;:���!"�<�=#ÞÏ:q�f³|cbc`UbS^>#�
;:���!?�<�@#s�	bcÆ�^u_�`jyc�j^�bA��
 `Ub
bcÆ�^èÆ�^g`jpàhji&�év{|N|c^gfGb�bShºbcÆ�^½at`jp�vwhºbSat`jf�|cduv{bSbS^�a:i�hja
bSat`jf�|tduv{|c|cv{h(f*�,`jf�p»bcÆ�^5|cbc`Ubcv{|Sbcv{y�|e`UÈÉh(n�b%_�`jyc�j^�b:p�^g�{`g�
`jf�pDbcÆ�ach(n�Ç(Æ�_�n�b	`Uac^mdeh"p�vZÖ�^gp*Ï ß Æ�^gf*��bcÆ�^l_�ath"yK^g|c|'Çjh"^g|
bcÆ�ach(n�Ç(Æu|Sbc`UbS^ �B�C�B��������bShDac^gduh ~j^�bcÆ�^o_�`jyc�j^�bD��
5i�ach(d
� `jf�p³|S^gf�p�|E��
»bSh�|tv{f���i�hjaDp�v{|c_1h(|tvwbcvwh(f*Ï Å i7bS^�aDbcÆ�`Ub��
bcÆ�^¾_�ath"yK^g|c|oac^�bcn�atf�|oÈ�`jyc�5bShF���$����|Sbc`UbS^jÏ
Ú  Æ�^gf¶bcÆ�^e^gf�p³hjim|tv{d�n��{`Ubcvwh(f¶v{f=bS^�acatn�_�b¬v{|¬ac^gyK^gv{~j^gp*�
bcÆ�^¾_�ath"yK^g|c|o^gfGbS^�at|�|Sbc`UbS^3������Ï

�%+	�$.0���*&(�=� �»4��*!'�z�@�3���/4 3 �%G(H�Iè� Ä ß Æ�^5_�achUÊ
yK^g|c|�deh"p�^g� � ¦eEjTZF�¥zE%Ë�Ø�vwÇ(n�ac^ �(Î�yKh(f�|tv{|Sbc|YhjiY��~0|Sbc`UbS^g|gÏ�½h(|Sboac^g�w^�~U`jf=bov{|2bcÆ�^0|Sbc`UbS^J�K�����D��Æ�^�ac^¬bcÆ�at^�^¾^�~j^gfGbc|�hja
v{f=bS^�acatn�_�bc|Ry�`jf�v{f�vwbcv®`UbS^¬`ubSat`jf�|cvwbcv{h(f5bShuhjbcÆ�^�a�|cbc`UbS^g|�Ù

Ú  Æ�^gf�`Àf�^�� _�`jyt�j^�b³v{|�Çj^gf�^�a?`UbS^gp6È=� bcÆ�^/_�`jyt�j^�b
Çj^gf�^�at`UbShja hji bcÆ�^ f�h"p�^ Ë�v{f�p�v{y�`UbS^gp È"�ÜbcÆ�^ ^�~j^gf=b
��
 ��
���� ��Î?�ÉbcÆ�^gf½bcÆ�^%_�achzyK^g|c|�^gfGbS^�at|¬|Sbc`UbS^F��������������L
bShu_��®`jyK^¾bcÆ�^0_�`jyt�j^�b�`UbobcÆ�^Dbc`jv{�*hji,bcÆ�^DÛ"n�^gn�^&��Ï

�



Ú  Æ�^gf `ºf�^�� bcv{de^è|c�whjb�ÈÉ^�Ç(v{f�|ebcÆ�^è_�achzyK^g|c|:^gfGbS^�a?|
|Sbc`UbS^ !"� �$#sÏ'q�i-�Àv{|�f�h(fzÊ·^gdu_�b3�j�(bcÆ�^m_�ach"yK^g|t|�^gfGbS^�at|Y|cbc`UbS^
� ��
ºË�|S^�^�È1^g�{h ��Î?Ï ä bcÆ�^�at��v{|S^j�Gv{i � v{|X^gdu_�b3�j�zbcÆ�^�_�achUÊ
yK^g|c|Rat^�bcn�atf�|RÈ�`jyc�5bShF����� �D|cbc`UbS^jÏ
Ú  Æ�^gf$^gf�pÀhjiD|cv{d%n��{`Ubcvwh(fÀv{f=bS^�acatn�_�b:v{|Nat^gyK^gvw~j^gp$È=�
bcÆ�^¾_�ath"yK^g|c|g��bcÆ�^gfrbcÆ�^0_�ach"yK^g|t|R^gfGbS^�a?|�|Sbc`UbS^�������Ï

}�_1h(f ^gf=bS^�atv{f�Ç |Sbc`UbS^ � ��
���bcÆ�^Â_�ach"yK^g|t|�p�^gy�v®p�^g|
��Æ�^�bcÆ�^�a<hja³f�hjbèbShÀbSat`jf�|cduvwb�bcÆ�^»_�`jyt�j^�b ��
�`UbèbcÆ�^
Æ�^g`jp³hjiJ��ÏNqÞi2vwb0v{|0p�^gy�v{p�^gp¶bcÆ�`Ub�bcÆ�^uf�hzp�^ebSat`jf�|cdNvwbc|
_�`jyt�j^�b ��
rv{f@bcÆ�^�y�n�acac^gf=bYbcv{de^o|c�{hjb��GbcÆ�^o_�ach"yK^g|t|Y^gfGbS^�a?|
#�
;:���!?�<�@#m|Sbc`UbS^jÏ ä bcÆ�^�ac��v{|c^j��bcÆ�^%_�achzyK^g|c|oÇjh"^g|�È�`jyc�½bSh
����� �0|Sbc`UbS^jÏ

 Æ�^gf¿bcÆ�^5_�achzyK^g|c|ev{|@v{f¿|Sbc`UbS^�#�
�:���!"�<�@#��XbcÆ�^r_�achzyK^g|c|
|S^gf�p�|rbcÆ�^º_�`jyc�j^�b ��
6bShàbcÆ�^»bSat`jf�|cdNvwbSbS^�a<i�hja<bSat`jf�|sÊ
duv{|t|cvwh(f*Ï Å i�bS^�aebcÆ�`Ub���bcÆ�^r_�achzyK^g|c|e|Sbc`g�z|uv{f/bcÆ�^�|cbc`UbS^
#�
;:���!?�<�@#X`jf�p<`jyKbc|�`jy�yKhjatp�v®f�Ç(�w�5`j|Ri7h(�®�wh ��|gÏ

Ú q�i�`èyKh(�{�{v{|cv{h(f�Æ�`j|%ÈÉ^�^gf»p�^�bS^gyKbS^gp��XbcÆ�^gf/bcÆ�^�_�achzyK^g|c|
Çjh"^g|�È�`jyc�%bSh0|Sbc`UbS^ ����� �gÏC ³^o��v®�{�Gp�v®|cy�n�|c|,Æ�h � bSh0p�^�bS^gyKb
`eyKh(�{�{v®|cvwh(f5|cÆ�hjacbc�{�jÏ
Ú q�iD`/f�^��¸_�`jyc�j^�b�v{|:Çj^gf�^�at`UbS^gp È"��bcÆ�^è_�`jyt�j^�brÇj^gfzÊ
^�at`UbShja�hji�bcÆ�^ f�hzp�^j�@bcÆ�^gf6bcÆ�^ _�ath"yK^g|c|¶^gf=bS^�at|�|cbc`UbS^
������������� � bSh5_��®`jyK^%bcÆ�^@f�^��£_�`jyc�j^�b0`Ub¾bcÆ�^@bc`jv{�,hji�bcÆ�^
Û"n�^gn�^ � `jf�pubcÆ�^gfeac^�bcn�a?f�|YÈ�`jyt�%bSh�|Sbc`UbS^ #�
;:�� !"�<�@#'n�fzÊ
yKh(f�p�v{bcvwh(f�`j�{�w�jÏ
Ú Å b�bcÆ�^NyKh(f�y��{n�|cvwh(f³hji2bcÆ�^Ny�n�acac^gf=b0bcv{de^u|c�{hjb:Ë���Æ�v{y?Æ
v{f�p�v{y�`UbS^g|<bcÆ�`Ub³bcÆ�^¿bSat`jf�|cduv®|c|cvwh(fÁhjiN_�`jyt�j^�b>��
ë|tn�y Ê
yK^�^gp�^gp�ÎrbcÆ�^gf bcÆ�^º_�achzyK^g|c|r^gf=bS^�at|è|Sbc`UbS^ !C��������!"!�Ï¸qsf
|Sbc`UbS^�!C��������!"!g�,bcÆ�^N|Sbc`Ubcv{|Sbcv®y�|�`UÈÉh(n�b�_�`jyc�j^�b@p�^g�{` ��`jf�p
bcÆ�ach(n�Ç(Æ�_�n�b¶`Uac^ dehzp�vZÖ�^gp*Ï ß Æ�^gf6bcÆ�^¿_�achzyK^g|c|¶Çjh"^g|
bcÆ�ach(n�Ç(Æu|Sbc`UbS^ �B�C�B��������bShDac^gduh ~j^�bcÆ�^o_�`jyc�j^�bD��
5i�ach(d
� `jf�p³|S^gf�p�|E��
»bSh�|tv{f���i�hjaDp�v{|c_1h(|tvwbcvwh(f*Ï Å i7bS^�a¾bcÆ�`Ub��
bcÆ�^¾_�ath"yK^g|c|oac^�bcn�atf�|2È�`jyc�5bSh&���$���0|cbc`UbS^jÏ

qsfDh(n�a�`jf�`j�w�"bcv{y�`j�"`jf�`j�w�z|cv{|��Un�f�p�^�a'bcÆ�^2`j|c|cn�de_�bcvwh(fDbcÆ�`Ub
`j�{�zhji*bcÆ�^�|Sbc`Ubcvwh(f�|�v{f@bcÆ�^�n�f�vwbX|cn�È�|c^�bXÆ�`g~j^�|cv{duv{�®`Ua�|cbc`�Ê
bcv{|Sbcv®y�`j��ytÆ�`Ua?`jyKbS^�atv{|Sbcv{y�|g�"`�du`�<zv®d�n�d�|cn�y�yK^g|c|ci�n���at`UbS^�hji
bSat`jf�|tduv{|c|cv{h(f$y�`jf È1^�`jy?Æ�vw^�~j^gpÁvwi�f�hzp�^�� bSat`jf�|cdNvwbc|
��vwbcÆà_�achjÈ�`UÈ�v{�{vwbÞ� � s Ës� % < Î:v{f$`ºbcv{du^è|c�{hjb:��Æ�^gf��
Æ�`j|e`¶f�h(fzÊ·^gdu_�b3�¿Û=n�^gn�^jÏ å ^�ac^j� < v{|@bcÆ�^rf"n�d�È1^�a@hji
p�v{|cbc`jf�yK^KÊÞÑ�f�^gv{Ç(ÆGÈÉhjat|rhji��´bcÆ�`UbèÆ�`g~j^¿`àf�h(fzÊ·^gdu_�b3�
Û"n�^gn�^r`UbebcÆ�^5ÈÉ^�Ç(v{f�f�v{f�Ç<hji�bcÆ�^rbcv{de^r|c�whjb�Ï å h
��^�~j^�ag�
v{fNac^g`j�{vwbÞ�j�"bcÆ�^�~U`j�{n�^g|�hji < i�hja2p�v �1^�at^gfGbm|Sbc`Ubcvwh(f�|2v{fNbcÆ�^
n�f�v{b�|cn�È�|S^�bDhji��×du` �»p�v �É^�a%È=�º`¶|cv{Ç(f�vZÖ�y�`jf=b%p�^�Çjac^�^
`jf�p�du`g�N~�`Uac�Ni7ach(d�bcv{de^�bSh@bcv{de^jÏ ß Æ�v{|�de^g`jf�|mbcÆ�`Ub2vwb
v{|ov®de_�at`jyKbcv{y�`j�ÉbSh�|Sbc`Ubcv{y�`j�{�{��p�^�bS^�a?duv{f�^0`NbSat`jf�|cduv®|c|cvwh(f
_�achjÈ�`UÈ�v{�{vwbÞ�jÏ ß Æ=n�|��1`ryKa?vwbcv{y�`j�,Û=n�^g|cbcvwh(f¶v{fèbcÆ�^@_�achzyK^g|c|
dehzp�^g�1� ¦eEjTZF�¥zEuv{|�Ù�vwiXbcÆ�^@Û=n�^gn�^ ��v{|¬f�h(f�Ê·^gde_�b3�è`Ub

��hzp�^g| � < 5 Å ~ 5 "
	 /��
� Å ~ "
�������
� � Ñ ~?~ Ñ(� �Kæ�Ï ~(� �gÔ �Kæ�Ï{�g�
� ' æ
~?~ æG� Ô ~zÏùÑj� Ñ�æ Ô ~zÏù�jÔ
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bcÆ�^�ÈÉ^�Ç(v{f�f�v{f�Çèhji¾`³bcv{de^<|t�whjb��mÆ�h �Â|tÆ�h(n��{p vwbup�^gy�v{p�^
��Æ�^�bcÆ�^�a%hjaef�hjb%bSh¶bSat`jf�|cdNvwb�bcÆ�^:_�`jyt�j^�bu`Ub@bcÆ�^rÆ�^g`jp
hji2bcÆ�^NÛ"n�^gn�^9�cvÁq�f³h(n�a�|cv{d%n��{`Ubcv{h(f*���m^Nn�bcv{�{v{â�^gp¶bcÆ�^
¡KC�J�EUQ [5IGx HzFjJ1IKJ���C¢EUTX¡cE(��¯
²SF10£EUT L=FUQ C���¥G¦¸Ð¤�
Ò·Ï
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 ³^¶|cv{d%n��{`UbS^gp bÞ��h¿f�^�b3�mhjac�z|��R^g`jytÆ$Çj^gf�^�a?`UbS^gpàh(f$`jf
`Uac^g`�hji���~?~5È"�º��~?~5Çjatv®p½n�f�vwbc|�Ï ß Æ�^%bSat`jf�|cduv®|c|cvwh(f<at`�Ê
p�v{n�|326�2`j|D��~NÇjatv{prn�f�vwbc|�Ï ß Æ�^¬Ö�a?|Sbof�^�b3�mhjac�4� � yKh(fzÊ
|cv{|cbS^gp�hji�Ñ ~?~/f�hzp�^g|�Ï ß Æ�^½|S^gyKh(f�p$f�^�bÞ��hjac��� ' yKh(fzÊ
|cv{|cbS^gpehjiÉæ
~?~Df�hzp�^g|�Ï ß Æ�^of�^�bÞ��hjat�"|���^�at^oÇj^gf�^�at`UbS^gp:È=�
at`jf�p�h(du�w��_��®`jy�v{f�Ç5bcÆ�^Nv{f�p�v{y�`UbS^gp¶f=n�dDÈÉ^�a¾hjiRf�hzp�^g|¾v{f
bcÆ�^�f�^�b3�mhjac�e`Uac^g`zÏ ß `UÈ��w^Rq'_�ach ~zv{p�^g|X`¾|tn�dudu`Uac�%hji1bcÆ�^
ac^g|cn��wbS^gp¶f�^�b3�mhjac�z|5� � `jf�p&� ' Ï�q�f ß `UÈ��w^%q?�*bcÆ�^%bcÆ�vwatp
yKh(�{n�dNfèv®f�p�v{y�`UbS^g|�bcÆ�^e]¾Ñ5p�^�Çjac^�^ehjilbcÆ�^@f�^�b3�mhjac��5	bcÆ�^
i�h(n�acbcÆeyKh(�{n�dNfev{f�p�v{y�`UbS^g|,bcÆ�^o` ~j^�at`UÇj^¬]¬Ñ0p�^�Çjac^�^Rhji1bcÆ�^
f�hzp�^g|ov{f�bcÆ�^Df�^�bÞ��hjac� 5�bcÆ�^0Ö�i�bcÆ�yKh(�{n�dNfrv{f�p�v{y�`UbS^g|obcÆ�^
n�f�v{i7hjatd bSat`jf�|tduv{|c|cv{h(fÀyK�zy��w^³hjiDbcÆ�^³_�achjbShzyKh(�¾Ì �³kok
`jf�p½bcÆ�^��®`j|Sb�yKh(�®n�duf<v®f�p�v{y�`UbS^g|�bcÆ�^%` ~j^�at`UÇj^ebSat`jf�|tduv{|sÊ
|cvwh(fryK�zy��w^0hji�bcÆ�^¾_�achjbSh"yKh(�	Ø,] Å x1Ï

qsf0^g`jytÆ@bSa?v{`j�(hji�bcÆ�^�|cv{d%n��{`Ubcv{h(f*�
`j�{�=hji�bcÆ�^2|Sbc`Ubcvwh(f�|'�m^�ac^
_�ach
~"v®p�^gpà��vwbcÆ�bcÆ�^³|c`jdu^½_�`jyt�j^�b<`Uacatv{~�`j��at`UbS^jÏ��l`jy?Æ
bSatv{`j��^gvwbcÆ�^�a5Æ�`j|r`/p�n�at`Ubcvwh(f$bcÆ�`Ubrv{|��UÑ ~?~ bcv{du^¶|t�whjbc|
hja¬Æ�`j|¬|cn�ytÆè`�p�n�at`Ubcvwh(f<bcÆ�`Ub�h(fè` ~j^�at`UÇj^e^g`jytÆ¶|Sbc`Ubcv{h(f
bSat`jf�|tduvwbc|R`Ub��w^g`j|cbD�gÑ ~ubcv{du^g|�Ï

ß Æ�^�bcÆ�ach(n�Ç(Æ�_�n�bsÊ3p�^g�{` �ebSat`jp�^KÊ·h��*|2hji�bcÆ�^�_�achjbShzyKh(�{|�hjÈ�Ê
bc`jv{f�^gp¿i�ach(d bcÆ�^ ä Ìl��� ß |cv{d%n��{`Ubcvwh(f�|%`Uat^r_�ac^g|S^gf=bS^gp
v{frØ�vwÇ(n�at^D�"ÏlØ�ach(d bcÆ�^g|S^0ac^g|tn��wbc|��z�m^DyKh(f�y��{n�p�^jÙ

Úuß Æ�^%dN`�<zv{d%n�d¸|S�z|SbS^gd¸bcÆ�ach(n�Ç(Æ�_�n�b�hji ¨�©�ª¾« v{|¬v{fzÊ
bS^�atde^gp�v{`UbS^�bSh%bcÆ�`Ubmhji ��Ê Å�ã,ä¬å�Å `jf�p0�lM � � Ù=Ø�] Å x
Æ�`j|oduhjac^¾bcÆ�`jfr`NÑ"Ï �
Ê·i�h(�{p�`jp�~U`jf=bc`UÇj^Dh ~j^�a ��Ê Å�ã,ä¾å�Å
v{frf�^�bÞ��hjat�6� � ��`jf�p�`edehjat^¾bcÆ�`jf<Ô
Ê·i�h(�{p�`jp�~U`jfGbc`UÇj^%v{f
f�^�bÞ��hjac�7� ' Ï»ç��/yKh(de_�`Uatv®f�Ç½bcÆ�^�at^g|cn��wbc|�i7hja8� � `jf�p
� ' ����^¶`j�{|Sh»hjÈ�|S^�ac~j^èbcÆ�`Ub5`j|:bcÆ�^/Ë�`g~j^�a?`UÇj^
Î5f=n�dDÈÉ^�a
hji�p�v{|cbc`jf�yK^KÊÞÑDf�^gvwÇ(ÆGÈÉhjat|lÇjach ��|��"|ch�p�h"^g|lbcÆ�^�du`�<�v{d%n�d
bcÆ�ach(n�Ç(Æ�_�n�bX`jp�~U`jf=bc`UÇj^�hji ¨�©�ª¾« h ~j^�a=�<Ê Å�ã�ä¬å�Å Ï=çm�
yKh(de_�`Ua?v{|Sh(f*� ¨,©�ª¬« �wh(|S^g|u`UÈÉh(n�b:Ñ �
�Üv{f¿bcÆ�ach(n�Ç(Æ�_�n�b
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bS^gd�p�^g�®`g�Dhji+�<Ê Å�ã�ä¬å�Å v{|�|cn�_É^�atv{hja'bSh¾bcÆ�`UbYhji ¨�©�ª¾« Ï
ä bcÆ�^�at��v{|S^j�*bcÆ�^eat^�~j^�at|S^Nv{|¬bSa?n�^jÏuÍo^g|cn��wbc|¬i7hjaDÈ1hjbcÆ � �
`jf�p � ' |tÆ�h � bcÆ�`Ub"�¿Æ�h
~j^�at|�ácn�|Sb@n�f�p�^�a@æ�Ï ß Æ�`Ubev{|��
��Æ�^gf:bcÆ�^¬_�`jyt�j^�b�`Uacatvw~U`j��at`UbS^¾bSh@bcÆ�^¾f�^�b3�mhjac�:v®|m`UÈÉh
~j^
æ��obcÆ�^gf$bcÆ�^¶p�^g�{` ��i�hja ¨�©�ª¬« v{|�|cn�_É^�atvwhja:bSh/bcÆ�`Ub:hji�<Ê Å�ã�ä¬å�Å ÏYqsf�p�^�^gp*�Xi�hjauÆ�vwÇ(Æ�^�a%`Uaca?vw~�`j�mat`UbS^g|ubcÆ�`jf¿æ
_�`jyt�j^�bc|0_É^�a¾bcv{de^u|c�{hjb�� ��Ê Å�ã,ä¾å�Å v{|¾n�f�`UÈ��w^�bSh½Æ�`jfzÊ
p��w^�bcÆ�^¾�wh(`jp*Ï�qsf5yKh(de_�`Uatv{f�Ç ¨�©�ª¬« ��vwbcÆ �lM � � bcÆ�^�ac^
v{|�f�h�|cn�ytÆubcÆ�ac^g|cÆ�h(�{p��=`j| ¨,©�ª¬« v{|m`j�w�m` �"|��m^g`U�j^�aRbcÆ�`jf�lM � � Ï

Ú Å �wbcÆ�h(n�Ç(Æe|S_�`jyK^R_�ac^�~j^gf=bc|X`¬bcÆ�hjath(n�Ç(Æup�v{|ty�n�|c|cvwh(f��
�m^
f�hjbS^%bcÆ�`Ub¬bcÆ�^�`jf�`j�w�"|cbcv{yDat^g|cn��wbc|�p�^g|cyKatvwÈÉ^gp<^g`Uat�{vw^�a�`jf�p
bcÆ�^D|tv{d�n��{`Ubcvwh(f�ac^g|cn��{bc|Rp�^g|cyKatvwÈÉ^gpr`Uac^D~j^�ac�rÆ�vwÇ(Æ��w�:yKhjaSÊ
ac^g�{`UbS^gp�Ï

#%$'&�$�#($�)+*,$.-

ÐZ� Ò Å acaSÊ �èvw^gf¿k2Æ�h(n�`jf�p0/�v®yKbShja ä Ï21eÏ ã v¢Ï5x��whjbD`j�{�whzy�`�Ê
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È�ach(`jp�y�`j|Sbê|cytÆ�^gp�n��{v{f�Ç×v{f d%n��wbcv®Æ�hj_ _�`jyt�j^�bêat`�Ê
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|c^�� ~G�
æ �jÕ"���g�j�j�"Ï

�


