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�¦k=f²dhWY[mÅeÃ\T�<vÅi7\[L�l[LZm[LbHdhwLsywejtZm�r�l[¡de[	¥Hd�i�k=bHde[	bHd��ljt®p[³deWY[1k\Ã\7c.8ThÆc;p.8<vÄ¨[	�t[	Z\[	bHdqw	s�gvb6xRg�dedefhjl¸r��de[?w	s�gpw
�¦k=f¡[	¥YgvZ\�Y�t[�Ã	Ä�;I~
=_©/�­WYjt�{x�fe[LbC[	�t[	Z\[Lb=dqw"gvfh[$kpfqx�[	fh[LxC¬�jÉdhWYjlb¶deWY[LjlfJ�rgpfe[Lb=dqw	s9¬�WYjt�t[mgvd�defhjt¸Y��de[?w³kp�
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kp�Egvb¨���¡¢4§=�r[	fh��x�[?wei	fejt¸6[?w�deWr[	Z�gpw�iqWrjl�{x�fh[	b*kv�Egvb¨[L�l[LZ\[	bHd�¬�WYk=we[$�Ybrjt§H�Y[LbY[Lwhw�j{w�up�6gvfqgvbHde[L[Lx
¸y�*dhWY[�§H�Y[	fh�¨[�¥�[Li	��dejtkpb»�YbYjldL©oV�WYj{w(i	gpb¶¸1[�gpi	i	kpZ\�Y�tjtweWY[?xC¸y�Cgpwhw�jtupbrjlbYuRdek¨gvb¿[	�t[	Z\[Lb=d$gpb¶` �
gvd�dhfejt¸Y��dh[R¬�WYkHw�[���gp�l�Y[�jtwmi�k=Z\�Y��de[Lf_¸y�&g¶µy®=kp�t[	ZË�¦�Ybri�dejtkpbªsEg=w$jldm¬�gpw$xYkpbY[=s7�¦kpf_[	¥YgvZ\�Y�t[ps2jtb
�J C¢/n�ºJ¢�a y dÊ©� ³we[	f��J C¢¤§=�r[	fhjl[?w�gvfh[Ji	kpZ\�6kHw�[?xR¬�jldeW¨���J¢¤�yjl[L¬Nx�[	¯rbYjldejtkpbrw�gpbrx�fe[?w��Y�ld�jlb*bY[L¬
���¡¢Es6deW6g�d"jlb¨dh�Yfhb¶j{w�dhfhgpbrw��{g�dh[Lx�dhk�µrºJ¢¾§=�r[	fhjl[?w³we[	bHd³dhk�deWr[±[	¥y[?i���dhjlk=bC[	brupjtbY[pÈ1deWr[$�ågpi�d¡dhWrg�d
dhWY[_Zogp�Y�YjtbYuRj{w³x�[	¯rbY[?x¨�¦fhkpZÎfe[L�tgvdejtkpbrgp�/dek��¡ C¢¾x�[�dh[	fhZmjtbY[?w�dhWY[_�=[	fh��brgvde�Yfh[$kp�²���¡¢¾gvbrx¨kp�
dhWY[�defqgvb6w��{g�dhjlk=b±�Yfhk�i�[?wewL©�`cboi�k=bHdefqgpw�dLsv¬�[��Yfek=�6kHw�[�gJ�¦fqgvZ\[	¬�kpfh®$x�[?w�jtupbY[?x$dhk$x�[Lgp�Y¬�jldeWo�¡ ¶¢/n;dekvn
fh[	�{g�dhjlk=brgv�/Zogp�Y�YjtbYu=wLÈrgv�{wekrs�kp�rf�defqgvbrwe�{g�dejtkpb�Z\[�dhWYk�x�xYkH[?w�bYkpd³bY[	[?x*gvby�RkpdeWY[Lf��tgpbYup�rgpup["¸1[Lwejtx�[
gpb��J C¢&§H�Y[	fh���{gvbYu=�rgvu=[Jgpbrx*µrºJ¢E©

 ¨j{i�fhk=wekv�Ûd?À w±µrºJ¢£w�[Lfe�=[	f(�Yfhk��yjtxY[Lw(g¨wekp�t��dejtkpb¤�p[Lfe�¿w�jtZ\jl�{gvf$dek¶µyjt�l®���k=��de[=© � w$x�[?wei	fejt¸1[Lx¤jtb
aí�v�$d;s/µrºJ¢4µy[Lfe�=[	f��Yfhk��yjtxY[Lw�we[	�=[	fqgv�Kgex�[��ågp�Y�ld°h$Zogv�Y�YjtbYuHw��¦fek=Z�fh[	�{g�dhjlk=brgv�ªdhgv¸r�l[?w�jtb=dhk��¡ ¶¢¹x�k�i-n
�rZm[LbHdhwLs­gpw\¬�[	�t��gpw\g¿�Yfhkp�Yfhjt[�dhgpfe�¤�{gvbYu=�rgvu=[��¦k=f\i	�rw�dekpZ\jHG	jtbYu¿deWYj{w\Zogv�Y�rjlbYu6© � b jlbHde[Lfe[?w~dhjlbru
�¦[?g�dh�Yfe[(jtbri	�l�rxY[Lx�jlb¶µ6ºJ¢¤µ�[	fh�p[	f�j{w�dhWY[_gv¸rjl�tjÉd~��deko�Y�9xYg�dh[(deWr[(fe[L�tgvdejtkpbrgp�ªxYg�dqg\¸6[LWYjlb6x¨gvb*�¡ C¢
�yjtf�dh�rgv���yjt[	¬(s=¸H�±�Yfhk��Hj{x�jtbYuJfe[?gpx-+�¬�fejlde[�i��rfhwekpfqw�k��p[	f�dhWY[��¡ ¶¢*�Hjt[	¬(©7V�WY[��J C¢¨§H�Y[	fh�_�{gvbYu=�rgvu=[
we�Y�Y�1kpfede[?x��¦k=f�deWY["dhjlZ\[(¸1[	jtbYuoj{w��³|2g�dhWª©

óeôpó ./����û[ù(����ú/øiû�ü������1032�
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«¿[$WYk=�6[(¸y��bYk�¬QdhWY[$fh[Lg=x�[	f�j{w³i	kpby�yjlbri	[LxRdeWrgvd¡g\upfh[Lgvd���gpfejt[�d~��kv�2Zogv�Y�rjlbYuHw�i	gpb¨¸6[(jtZogvupjtbY[?x
¸1[�d~¬�[	[LbR�J C¢¤x�k�i��YZ\[	bHd�gvb6xRfh[	�{g�dhjlk=brgv�6dhgp¸Y�l[?w�w~dhkpfhjlbru$deWr[	jtf�xYg�dqgY©2V�WY[(w�k=�Yfqi�[³kp��dhWYjtw���gpfejt[�d~�
fh[Lwej{x�[Lw�jtb±dhWY[�xYg�dqgJjlbrw�dhgpbri�[=s�deWr[�gv�Y�Y�tj{i	g�dhjlk=b_k=fEw~dhkpfqgvup[�i�k=brw~dhfhgpjlbHdqw	s�dhWY[�Z\k=w�d��¦fh[L§H�Y[LbHd2§H�Y[Lfejt[Lw
[	dhip©
�rfek=Z k=�YfR�1[	fqw��1[Li�dejt�p[=s�jlZ\�1k=wejlbYu¾g¹w��1[Li	jÉ¯1i¨Zogv�Y�YjtbYu&dh[LiqWYbrjt§H�Y[Cj{w�brkvd�gvd�gv�t�¡xY[Lwejlfqgv¸Y�t[pÈ

�6gvfedej{i��Y�{gvfJgv�Y�Y�tj{i	g�dhjlk=brw³gpfe[_[	bHdejlde�t[LxCdek�dhWY[	jtfJ�rgvfedej{i��Y�{gvf³Z\gp�Y�YjtbYu=wLsH}~�rw�dJgpw³deWr[_�yjl[L¬½w�[L�l[?i-dhjlk=b
�rfek=¸Y�l[LZÍjlb�dhWY["fe[L�tgvdejtkpbrgp�9xrg�dhgp¸rgpwe[J¬­k=fe�{x�Wrg=w��lk=bYum¸6[L[	b*jtxY[	bHdejl¯r[Lx�gpw�xY[	�1[	brx�jtbYu\kpb�deWr["xrg�dhg
gpbrx¨gv�r�Y�lj{i	gvdejtkpbCiqWrgpfhg=i-dh[	fhjtw�dej{i	w��Gw�[L[ps1[p© ur©tsRaí� y dI��© � �¦fh[L§H�Y[Lb=d"wei	[	brgpfejtkokv�2�J C¢¹�rwhgvu=[$�t[Lgpxrw�dek
dhWY["wegpZm[Ji�k=bri��t�rwejlk=b�! � V � w�k=f�µ�iqWr[	Zogpw�gvfh[�[Lw�dhgp¸Y�tjtweWY[Lxo�¦kpf�g$�rgpf�dhjti	�Y�tgpf�gp�Y�Y�tjtiLg�dhjlk=b�x�kpZogvjtbªs
gpbrx¿�¦fhkpZ deWY[Lb&kpbªs2gpi�dek=fhw"jtb&deWr[o¯r[	�{x&¸1[	u=jlb&[	¥�iqW6gvbYu=jlbYu*dhWY[	jtf��åfe[L�tgvdejtkpbrgp���"xrg�dhgCZ\gp�Y�1[Lx¿dek
dhWY[Rw�dhgpbrxYgvfqx�jHG	[?xC�¦k=feZog�d?©R`Êd$j{w$WYjtupWr�l�»�YbY�tjl®=[	�t�CdeW6g�d_g¨wejlbYu=�l[oZogp�Y�YjtbYu¨Z\jlu=W=dmw��Yjld(deWr[	Z gv�t�GÈ
[L�p[LbRZ\kpfh[(w�k\w�jtbri	[¡dhWY[	jtf�xYgvdhg\i�k=�l�t[Li�dejtkpbrw�Wrg��=[¡�Yfhjt��gvde[=s��Yfek=�Yfhjl[	dhgvfh�oweiqWr[	Zogpw­deW6g�d�¬�jt�l�/bYkpd�¸6[
weWYk�¬�bªsygvb6x�[	�=[	b��t[Lwhw­Zmk�x�jl¯r[?xodek±¯Yd�g_br[	¬°�J C¢»w�defh�ri�de�Yfh[98 � �{wekrsH�¦kpf��tgpfeu=[�ncweiLgv�t[�jlbHdh[	upfqg�dhjlk=b
gp�Y�Y�tjtiLg�dhjlk=brw	s�x��Y[­dek³deWY[FEr[�¥�jt¸Yjt�ljld~�"kv��deWr[­¢ �R� gv�Y�Yfhk=g=iqWªs	¬�[­gpfeu=�Y[2dhWrg�d�Z\gp�Y�YjtbYu=w�jlb±¬�WYj{iqW(deWY[
fh[	�{g�dhjlk=brgv�/xYgvdhg\wekp�Yfqi�[?w�gpfe[(x�[?wei	fejt¸1[Lx�gpw��yjl[L¬�w�k��p[Lf­dhWY[(up�tkp¸6gv�9�¡ C¢&whiqWY[LZ\g\gpfe[J�Yfh[��¦[	fhfqgv¸Y�t[p©

V�WY[Lfe[	�¦kpfh[psHkp�Yf­upkHgv�rj{w²dek$¯6brxRg_Zm[	deWYk�x�k=�lk=up�±�¦kpf­defqgvbrwe�{g�dejtbYu$�J C¢¶§H�Y[Lfejt[Lw­kpbR�¡ C¢»x�k�i���n
Z\[Lb=dqwEjtbHdek±µrºJ¢¶§=�r[	fhjl[?wEkpb\dhWY[³[?§H�Yjl��gp�l[Lb=d­fe[L�tgvdejtkpbrgp�rxYg�dqgoÅeÃÊÂHÆ�Åi7yÇtÃ6+\+:<
j�;S-YÃ:P²Æc¤Q;S-YÃJÅeÃ	ÇlÆc;p.8<vÄ1Æ�Ç
;cÆ(?	ÇlÃA+RÆ�ÅeÃ�7pÃ;:EÄ9Ã�7¶Æ@+éN�.åÃ�Pï+�<$N�Ã	Åé;I-rÃ�Nv.ÛÅ6;p*rÆvÇR0�2�3þ7m<�T�*/koÃ�ÄK;8+pÈ7gvb6x¶dhk¨x�k*deWYj{w(¸y�C[	¥y�r�lk=jÉdhjlbYu
g=w�Z_�6iqW*g=w��1k=whw�jt¸Y�t[(¯rfqw~d?sYfe[L�tgvdejtkpbrgp��xYgvdhgv¸6gpwe[Lw�deWr[	Zow�[L�l�=[LwLs��¦kpf�deWY[$[	¥�[Li��Ydejtkpbªs1gvbrx*jtbCg\Z\kpfh[
u=[	bY[Lfhgp�p�yjt[	¬(s�deWr[­[	¥yj{w�dejtbYu³¸1k�x��(kv�rfh[Lwe[LgpfhiqW$gpbrx([	¥y�1[	fhjt[	bri	[²jtb$deWr[²¯r[L�tx_kv�rfh[	�{g�dhjlk=brgv�HxYg�dqgv¸rg=w�[?w	©
«¿[�g�dede[LZm�YdLsH¬�WY[	bY[L�p[Lf2�6kHwewejl¸r�l[=s�dek(Zogv®=[��rw�[�kp�9gp�lu=kpfhjÉdhWYZow2gv�tfe[?gpx��$w�de�6x�jl[?xogvbrx±jtZm�r�l[LZm[LbHde[Lx
jtb¿[�¥�jtw�dejtbYu*jtbrx��rw�defhjtgp�E�Yfhk�x��ri-dqw	È�deWYj{w$weWYkp�r�tx»�Yfhk��Hj{x�[±�¦kpf$g��rgpjlbY�t[Lwhw"[	brWrgvbri	[	Z\[	bHd(kv��[�¥�j{w~dhjlbYu
�J´  ¶µ�w�¬�jldeW*�J C¢&§H�Y[	fh��i	gp�rgv¸Yjt�tjÉdhjl[?w	©

V�WY[$gpfhiqWrjÉdh[Li-dh�Yfh[¡¬�["�Yfek=�6kHw�[=s��Yfh[Lwe[	bHde[?xRjtb�¯rup�Yfh[(��sri	kpbrwejtw�dhw�kp��dhWY["�¦kp�t�lk�¬�jtbYum�tg��=[	fqw�!
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TaggerTranslation to SQL
on virtual generic schema

SQL query rewriting
to real storage schema

Tagging
template

SQL query optimization and execution

Relational view
definitions

rules
Translation

User interface (XML and Quilt)

Quilt Normalization module
Rewriting

rules

Input Quilt query

Normalized Quilt query

SQL / generic schema

SQL / storage schema
Result tuples

XML result

��jtup�Yfh[$�/!F�J[	br[	fqgv�ªgvfqiqWYjlde[?i-de�rfe[=©
ºL¸6À]Ï�±�­]®\«°¯=<m½?>�Å"Æ¢¶�·�¸6À ò ¿>èSè�ºR¶�´S¸6¸i« ë Ì ­]±�è�º�È ë Ì ­]±�­]®\«°¯tÁA@�ÅpÆ%¶A­]Ì ñ å�ª�±�­]è�ºR¶A­]Ì ì,ÉAÊ@­]è�º�È
ò ¿>è"¯CBcÃED ÅpÆ%¶vÏ�´8¬ F/ª�Ì èHº�È å�ª�±�­°³AÊ�ªiÀ]­\¯t¼HG°ÅpÆ%¶6®�ÇIF/ªiÌ è�ºR¶�®�Ç ò ¿>èSè�º�È
©/´S¸6À]è�®�ÇI«8´°¯=JKD Å"Æ¢¶�Ê�¬ F,ª�Ì�Ô]è�ºR¶�Ê�¬ F/ª�ÌxØ
è�º�È ä�¸i±�±�­]®\«
¯=>i½,LML[Å"Æ¢¶AÀ]¸i±�±7F/ª�Ì èHº�È
ñ å�ªi±�­\¯=N%OQPRL[Á6ÅpÆ%¶TS6®�©/´S­VUXWAè�ºR¶RS6®�¾c¸6À]ª�Ì èHº�È F/ª�Ì Ï�­\¯=Y*PX@ Å"Æ¢¶AÎ
ª�Ì Ï�­°È
à�«S«8´8¬ ¹�ÏA«8­\¯CPAÂËÂ]Ã
ÅpÆ%¶�ª
«8«8´ ë Ì è�ºR¶�ª
«S«p´Så�ªi±�­]è�ºR¶vªi«S«8´IF/ª�Ì èHº�È ä�Ò�¬ Ì ·c¯=JKP�Ã°Á6¼vÂ°Å"Æ¢¶�À"Ò�¬ Ì ·�è�ºR¶�ÀpÒ�¬ Ì ·TF/ªiÌ è�ºR¶KD ¼%<mÁ[ZcÈ
ì(´Sª�®�Ç8ä�Ì ¸iÇSÏ�´S­\¯�Ê�ªi´S­]®\«pèHºR¶ À"Ò�¬ Ì ·�è�º�È

��jtup�Yfh[(]�! � jtf�dh�rgv���J[	bY[Lfej{i(µ�iqWY[	Zog±�¦kpf��J C¢ � kyi	�YZ\[	bHdhw

\ �¡ C¢QbYkpfhZogv�tjtG?g�dhjlk=b¿Z\k�x��Y�t[ !mdhWYjtw_Z\kyxY�Y�l[=sEx�[Lwhi�fhjt¸6[?x¤jlb4we[Li�dejtkpbZsYs7gp�Y�Y�tjl[?w$fh[	¬�fhjÉdhjlbrufe�r�l[?wEdhk_¸Yfhjlbru$deWr[¡�rwe[	f�§H�Y[	fh�mdek±kpbY[¡kv�/deWr[³�¦k=feZow²deWrgvd�¬�[¡gpfe[³gp¸Y�t[�dek±defqgvb6w��{g�dh[�dek\µrºJ¢E©
\ V�fqgvb6w��{g�dhkpf\�¦fhkpZ º¡�Yjl�ld�§H�Y[Lfejt[Lw\dhk¾µrºJ¢F!2deWYj{w�Z\k�x��Y�t[¶jtbri	fe[LZm[LbHdhgv�t�t�¾gv�r�Y�ljt[LwodeWY[»fe�Y�t[Lw
upjt�p[Lb»jtb¿we[Li�dejtkpb y s/dhWrg�d"defqgvb6w��{g�dh[oº¡�Yjt�ld_i�kpb6w~dhfe�ri�dhwJjtb=dhk*µ6ºJ¢¾k��=[	f"g��Hjtfede�rgp��fh[	�{g�dhjlk=brgv�
weiqWr[	Zog\x�[Lwhi�fhjl¸1[Lx�jtb*we[Li�dejtkpb¨��© ]Y©

\ µrºJ¢°§H�Y[Lfe�Cfh[	¬�fhjlde[	fv!$�rwejtbYuCx�[�¯6bYjÉdhjlk=brw$kp��xrg�dhg¨g=w(�yjl[L¬�w$k��=[	fJdeWY[R�Hjtfede�rgp�²weiqWr[	ZogYs�deWY[fe[L¬�fejlde[Lf¡k=��de�r��dhw"g�§=�r[	fh��dhWrg�d$iLgvbC¸1[\[�¥�[Li	��de[?xC¸y�*deWY[mfh[	�{g�dejtkpb6gv��[	bYu=jlbY[=©(«»[oweWYk�¬�jtb
w�[?i-dhjlk=b �\¬�Wrgvd³Z\k�x�jÉ¯1i	g�dhjlk=brw¡¬­[mw��Yu=up[?w~d��¦k=fJwejlZ\�Y�t[_fh[	�{g�dhjlk=brgv��fe[L¬�fejldejtbYuRgp�lu=kpfhjÉdhWYZow�dek
x�[Lgp�ª¬�jldeW�deWY[(®yjtbrxYw�kp�7§H�Y[Lfejt[Lw­deW6g�d�¬�[J�rfek�x��ri	[p©

\ V�gpupu=jlbYu¨Z\k�x��Y�t[(!±deWrjtw±Z\kyxY�Y�l[Rjtw_jlb4iqW6gvfhup[\kv��deWr[�i�k=brw�defh�ri-dhjlk=b¿kp��bY[	¬Í[L�l[LZm[LbHdhw(dhWrg�d
i�k=brw~dhjÉdh��de[_deWY[±kp��dh�Y��dJkv�2deWr[±§H�Y[	fh�p©�V�kRx�[?wei	fejt¸1[(deWY[mw~dhfe�6i-de�rfe[$kp�2deWY[_fe[?w��Y�ldLs9g\dqgvupu=jlbru
de[LZm�r�tgvde[Jjtw�i�k=Z\�Y��de[?x�x��YfhjtbYu$dhWY[³dhfhgpbrwe�tgvdejtkpb\�¦fhkpZ�º¡�Yjt�Éd­dekoµrºJ¢¶gpbrxoj{w��rgpwhw�[?xox�jtfe[?i-de�t�
�¦fek=Z�dhWY[�dhfhgpbrw��{g�dhkpf�dek$deWY[�dqgvu=up[	f?©�«¿[³x�[?wei	fejt¸1[�¸Yfejt[AE6�$deWr[³i�k=brw~dhfe�6i-dejtkpb\kp�1dhWY[�dh[	Z\�Y�{g�de[
gvbrx¶deWr[±�¦�rbri-dhjlk=bYjlbru�kp�²dhWY[\dhgpupup[Lf¡jtb¤w�[?i-dejtkpb y ©í��È�deWYj{w(i�k=Zm�1kpbr[	bHdJj{w"jtbrw��rjlfh[Lx»¸y�¨¬­k=fe®
x�kpbr[(jlb a �=�@dÊ©
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V�Wr[¡wejlZ\�Y�t[³u=[	bY[Lfej{ivs=�Hjtfede�rgp�GsHfe[L�tgvdejtkpbrgp�rwhiqWY[	Zog"dhWrg�d�¬­[¡�rw�[¡jtw­w�Wrk�¬�bojlbo¯6up�Yfh[¡]r©�V�WYj{w�weiqWY[LZog
j{w\i�k=brw~dhfe�6i-de[?x¾g=w\gC�¦�Y�t�t�¹bYkpfhZogv�tjtGL[Lx4fe[L�tgvdejtkpbrgp�­�=[	fqw�jtkpb¹kp�³dhWY[*WYjl[LfhgpfhiqWrjtiLgv�­w�defh�ri�de�Yfh[*kv�¡gpb
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�J C¢�xYkyi	�YZ\[	bHdLÈ(brkvde[¶deWY[»�rwe[¶kv�(�¦k=fe[Ljlu=b£®p[L�yw��åweWYk�¬�b°jtb°¸1kp�{x��odhk4fh[	�Yfh[Lwe[	bHd�dhWY[C¯6�lj{g�dhjlk=b
kp�¡x�jlÌ1[Lfe[LbHdm[Lb=dhjÉdhjl[?wm¬�jÉdhWYjlb g¶xYkyi	�YZ\[	bHdL©¹V�Wr[��{gpw�d±dqgv¸Y�t[ps­V�fqgvbrw-�­�tk=we�Yfe[=s7jtwmfh[Lx��Yb6xYgvbHd±¬�jldeW
fh[Lwe�1[Li-d¡dekRdeWY[±fe[?w~dJkv�2deWr[mwhiqWY[	ZogrÈ1jld"fe[L�Yfe[?w�[LbHdhw�dhWY[±�6gvjtfhw³kv�E[	�t[	Z\[Lb=dqw�dhWrg�d(gvfh[$�tjlbr®p[LxC¸H�¨gpb
gpbri�[?w~dhkpfenÊxY[Lwhi�[	b6x�[	bHd�fe[L�tgvdejtkpbrweWYjt� �¦j;© [=©­dhWY[(dhfhgpbrw�jldejt�p[$i	�lkHw��rfe[(kp��dhWY[$�rgpfe[LbHd�nciqWYjl�{x�fe[L�tgvdejtkpbrweWYjt�
fh[	�rfe[?w�[Lb=dh[Lx*¸y��deWY[o�­WYjt�txCdhgv¸r�l[@�-©"V�WY[±V�fhgpbrw-�­�lkHw��Yfh["dhgp¸Y�t[_j{w³�rwe[��¦�r���¦k=f³dhfhgpbrwe�tgvdejtbYu�fh[Li��rfhwejl�=[
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¤�¥L� � Ð �?��o ÔKn �m����o8'å� ÔKn � Ô��°Ô>�
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¹vÕiÕ
Û�¶´8­Ë«8Ï�´S® Ü ´S­]ÇËæ ´S­Ë«8Ï�´S® Ü ´S­]Ç"æ À]¸�Ï�®\«
¯üW�Õ
­°È W�Õ
·vÕiÕ
Û�¶É�Õ�Õ°Û�¶ É�Õ�Õ°ÛI¶ Ü ÕiªAæ�ÈSÕ�Õ°Û�¶ Ü ¬ ®�®�­]´Ëæ-W Ü Õ6æÜ ¬ ®�®�­]´"æ-W Ü Õ6æ Ü ¬ ®�®�­]´"æ-W Ü Õ\æ Ü ¬ ®�®�­]´"æ-W Ü Õ\æ Ü Õi´S­]Ç"æÜ Õ
´S­]ÇËæ Ü Õi´S­]Ç"æ Ü Õi´S­]Ç"æ
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`cb&wekpZ\[ow��1[Li	jtgp�Ei	gpwe[LwLs�gpb»[	¥y�rfe[?wewejlk=b¶kp�²deWr[\�¦kpfhZþ¸ Ð ¸�· Ð Î¬ Ê Ñ�Ñ iLgvb¤¸6[\[L��gp�l�6g�de[?x¿¬�jÉdhWYkp��d
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�¨Ð �L� Ð Õ »�!�o�� Ð(¥L� � Ð �L�vo Ô>n ��o n � �ÊÔ �£�m'å����� Ð `Ê�"deWY[CjtbYbY[Lf��7¢=«°� [�¥��Yfh[Lwhw�jtkpb fh[�de�rfebrw
br[	¬��t�*i	kpbrw�defh�ri�de[Lx*[L�l[LZ\[	bHdhwLs1deWY[\x�j{wei	�rwewejtkpb¨j{w�dhWY[mwhgvZ\[_g=w��¦k=f³bY[?w~dh[Lx¶[	�t[	Z\[	bHdJi	kpbrw�defh�ri�dekpfqwL©
Á³dhWY[	fh¬�j{w�[=s�deWY[±w�jtZ\�Y�l[_fe[L¬�fejldejtbYuofh�Y�l[Q�³�	�$�rbYbY[Lw�dhw�deWY[±jlbrbY[	f��7¢=«°�·[�¥��Yfh[Lwhw�jtkpb�©�V�WY[_fe[?gpwekpb
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O�Ü�
 Ût¸i´ ÔÅ Þ ¬ ®�ß�Ý Û�¸�´ ÔÅ Þ ¬ ®�ß�Ý Û�¸�´ ÔÅ Þ ¬ ®�ß�Ý Ût¸i´ ÔÅ Þ ¬ ®�ß�Ý
¶ã>Ò�­]´S­«ì Ý ã ÔÅ Þ�ä à�¬ ®�ß â ã ÔÅ Þ�ä ãKÒ�­]´S­�ì Ý ã ÔÅ Þ�ä å ¬ ®:¯ Û�¸�´ ÔÅ à�¬ ®�ß â ã ÞRä´8­Ë«8Ï�´S®3ß â ã ÔÅ Þkä ë ãKÒ�­]´S­�ì Ý ã ÔÅ Þ�ä ´S­Ë«8Ï�´S®�¯�Û�¸i´ ÔÅ à�¬ ®�ß â ã ÔÅ Þ�ä ë ã>Ò�­]´S­�ì â ¯ ÔÅ Þ�ç ÔÅ à ä´S­Ë«8Ï�´S®�à ãKÒ�­]´S­�ì�â6¯ ÔÅ Þ	ç ÔÅ à ä ´S­Ë«pÏ�´S®3ß7æ6¯ ÔÅ Þ	ç ÔÅ à ä¨ä´S­Ë«8Ï�´S®�ß æ ¯ ÔÅ Þ�ç ÔÅ à ä¡ä ã>Ò�­]´S­«ì Ý ã ÔÅ Þ�ä´8­Ë«8Ï�´S® å

Û�¸�´-W�¬ ®%·�¸6À]Ï�±�­]®\«
¯ ÐI´S­]À]¸�´S·�Ç"Ý WA±�Ì ÓIÈSÕ�Õ
­]®\«8´SÉ Û�¸�´-W�¬ ®%·�¸6À]Ï�±�­]®\«
¯ ÐI´S­]À]¸�´S·�Ç"Ý WA±�Ì ÓIÈSÕ�Õ
­]®\«8´SÉ�¶ã>Ò�­]´S­�W�Õ
·�ª
«8­°ç�ÓSÔ
ÕiÚ�ÕiÚi×
Ó �R¬ ®:¯ Ût¸i´KÉ�¬ ®%·�¸6À]Ï�±�­]®\«8Ç]¯ ÐSÊ�ªi«8¬ ­]®\«ËÝ WA±�Ì ÓIÈSÕ�Õ
´S­]À]¸�´S·�Ç´S­Ë«pÏ�´S® ãKÒ�­]´8­�É�Õ[�LÇSÇSå�¸\ç7W�Õi³�³A®�¸¯�Û�¸i´KÉ�¬ ®%·�¸6À]Ï�±�­]®\«8Ç]¯ ÐSÊ�ªi«8¬ ­]®\«ËÝ WA±�Ì Ó�ÈSÕ�Õ
´8­]À]¸i´S·�Ç ë ´S­Ë«8Ï�´8®FÉ�Èã>Ò�­]´S­#É�ÕE��ÇSÇSå�¸�ç�W�Õi³�³A®�¸ ã>Ò�­]´S­�W�Õi·�ªi«8­°ç>Ó8Ô°Õ�Ú�ÕiÚi×°Ó´8­Ë«8Ï�´S®�É�È ´S­Ë«pÏ�´S®
�

��jlu=�Yfe[f�/!ï ³bYbY[?w~dhjlbYuofh�Y�t[J�¦kpf�fh[�de�rfeb*i��{gv�rwe[LwLsYgvb6xR�YbrbY[Lw�dejtbYuo[�¥YgpZm�r�l[=©

¸1[	Wrjlbrx¨deWYj{w�fh�Y�t[$jtw¡gvuHgvjtb�dhWY[_jtZ\�Y�tjti	jÉdJ�lj{w~d�E6g�dede[	brjlbYuR�¦[Lgvde�Yfh[$kv�7dhWY[_gv�tup[L¸YfqgYÈ6we�riqWCg\fh�Y�t[_x�ky[Lw
brkvd�WYkp�{x�jlb¶Á(ºJ¢²©

OQÜ�� Û�¸�´ ÔÅ Þ ¬ ®3ß�Ýi¶ Û�¸�´ ÔÅ Þ ¬ ®�ß�Ý
¶à�¬ ®[¯�Û�¸i´ ÔÅ å ¬ ®�ß â ã ÔÅ Þ�ä ÔÅ å ¬ ®�ß â ã ÔÅ Þ�äã>Ò�­]´S­kì Ý ã ÔÅ Þ�ç ÔÅ å ä ë ãKÒ�­]´S­�ì Ý ã ÔÅ Þ	ç ÔÅ å ä ª�®�·3ì â ã ÔÅ Þ�ç ß æ ã ÔÅ Þ�ç ÔÅ å ä¡ä´8­Ë«8Ï�´S®3ß7æèã ÔÅ Þ	ç ÔÅ å ä¡ä ´S­Ë«8Ï�´S®�ß��Tã ÔÅ Þ	ç ß7æèã ÔÅ Þ	ç ÔÅ å ä¡äãKÒ�­]´S­�ì â ã ÔÅ Þ	ç à ä´S­Ë«8Ï�´S®3ß � ã ÔÅ Þ	ç à ä
�rkpf\[Lg=iqW¹¸Yjtbrx�jtbYu»kp� Î¬ ÊRs2deWY[Lfe[�j{w±g»�lj{w�dmkp�¡gpwhw�k�i	jtgvde[Lx Î¬ Ì�¸rjlbrxYjlbYuHw	s­gvbrx¤�¦k=f\[LgpiqW4�rgvjtf±kp�

Ð Î¬ Ê�~RÎ¬ Ì Ñ ¸Yjtbrx�jtbYu=wLsHdeWY[Lfe[Jj{w�g_�lj{w�d�kp��¸Yjtbrx�jtbYu=w²�¦kpf3Ë9©2V�WY[³fh�Y�t[¡¸rg=w�j{i	gp�l�t�\w~dqg�de[?w­deWrgvd­dhWY[¡�t[	�=[	�{w²kp�
�tj{w~d�bY[?w~dhjlbru�x�k\bYkvd�Zog�dede[LfLsYj;© [p©�Ë�jÉdh[	fqg�de[?w�k��p[Lf­dhWY[$whgvZ\[(�lj{w�d�kv�7¸Yjlb6x�jlbru=wLsY¬�WY[�dhWY[	f�dhWY[	��i�k=Zm[
jtb¶weZogv�t��we�Y¸Y�tjtw�dhwLs/i�k=fefh[Lwe�6k=brx�jtbYu\dek�[Lg=iqW×Î¬ Ì�¸rjlbrxYjlbYu�jtb¨deWY[mkpfhjtupjtbrgv��§=�r[	fh�ps1kpfJjlb¶g�w�jtbYu=�l[±�lj{w~d
dhWrg�d�fh[Lwe�Y�ldhw��¦fhkpZÍdhWY["defhjt�Y�l["jlde[Lfhgvdejtkpb�kpb�deWY[(fhjlu=WHdL©

�¨Ð �L� Ð Õ »�!�o � Ð(¥L� � Ð �?�vo Ô>n �Mo n �£� Ð ����� n �('G����� Ð V�WY[R�p[	fh�Cu=[	bY[Lfhgp�2fe�Y�t[X�¡���vs2weWYk�¬�b
jtb¿¯rup�rfe[���s��YbrbY[Lw�dhw([	¥��Yfe[?wewejtkpbrw(gp�Y�6[?gvfhjlbru�jtb¹g*fh[�de�rfeb&i��{gv�6w�[=È�fh�Y�t[��³� � gp�Y�Y�tjl[?w(kpbr�l�»jÉ��¸�y
i	kpZ\Z_�Yde[Lw±¬�jldeW¹dhWY[*�lj{w�d\i	kpbrw�defh�ri-dhkpf?©¶`cb¾�rgvfedej{i��Y�{gvf?sEwejlbri	[��7¢=«°��[	¥y�rfe[?wewejlk=brw_xYk¶Wrg��=[�deWrjtw
�rfek=�6[Lf�d~� �¦¬�jldeW¤fh[Lwe�6[?i-dJdek�deWr[m��gpfej{gv¸Y�t[Lw¡dhWY[	�CZog��Cx�[L�6[Lbrx»kpbK��sªfe�r�l[V�³� � iLgvb»¸6[ogv�r�Y�ljt[Lx¶dek
�rbYbY[Lw�d:�7¢=«°��[�¥��Yfh[Lwhwejlk=brw�gv�r�6[?gvfhjlbYuojtb¶gRfe[	de�YfhbCi��{gv�rwe[pÈ6deWrjtw¡�YbYbY[?w~dhjlbruRj{w�jt�l�t�rw�defqg�de[?x¨jtb¨deWY[
[	¥YgvZ\�Y�t[Jjtb�¯rup�rfe[��y©

¤ '8op��o n ���vo n�r � Ô>n Õ�o¦�vo Ô>n ��' Ð(¥L� � Ð �?�vo Ô>n � ���Y�t[M�³���*weWYk�¬�w±WYk�¬Ídek&x�[?gv��¬�jldeW i�kpb6x�jÉdhjlk=brgv�
[	¥��Yfe[?wewejtkpbrwL©��³�����åg��9j{wªZ\[Lgpb=d��¦kpf�iLgpwe[Lw/¬�Wr[	b9¸ j{w�i	kpbrw�defh�ri�de[LxJk=bY�l�J¬�jldeW$�rgvdeW([	¥y�rfe[?wewejlk=b(w~dh[	�rw
�åjlb6i��t�rx�jtbYu&�rg�dhW �Yfe[?x�j{i	g�dh[Lwm¬�jldeW·ÅeÆ�ÄyÂ=ÃCde[?w~dqw���s­[L�l[LZ\[	bHdRi�k=brw~dhfe�6i-dek=fhwLsEk=f�gvfh¸YjÉdhfhgpfe�¿�¦�Yb6i-dejtkpb
iLgv�t�tw[�¦�rwe[	fencx�[�¯rbr[Lx\kpf²�¦fek=Z�dhWY[¡w�dhgpbrxYgpfhx\�tjl¸rfhgpfe���-©ï�³���(�¦¸>�2dhkX�åx��­weWYk�¬¾Wrk�¬ dek$[L�ljtZ\jlbrgvde[¡�rg�dhW
[	¥��Yfe[?wewejtkpbrwJ¬�WY[Lb¤deWY[L�¿gpfe[ox�jtfe[?i-dh�l�»bY[Lw�de[?x¤¬�jÉdhWYjlb¹g�PR-rÃ�ÅhÃ�s�ÅeÃ�;p*�Å-Ä¹k=f�jA<�Å¨i��{gv�6w�[=È�bYkpde[odhWrg�d
fh�Y�t[Lwé�Gi��(gpbrx��åx��"Z\k�x�jl�¦�CdhWY[�kpfqx�[LfJkp�­dhWY[�fh[Lwe�Y�ldLsªdhWY[	fh[��¦k=fe[ogpb¿[	¥ydefqg�wekpfedejtbYu¨w�de[	�¤¬�kp�Y�{x¿¸6[
br[	[LxY[Lx�kpb�deWY[(fh[Lwe�Y�ld�kv��dhWY[(�YbYjtkpb�©
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O�Ü���� P�� ß�ã�¬ Û`ì�ã ÞXä «8Ò�­]®�ß Ý ã ÞRä ­]Ì ÇS­�ß â ã ÞRä¡ä ë ¬ Û`ì�ã ÞXä «8Ò�­]®�ß�ãCß Ý ã ÞXä¡ä ­]Ì ÇS­�ß�ã�ß â ã ÞXä¡ä
¯�¹�È Ût¸i´ ÔÅ Þ ¬ ®�ß Ý Û�¸�´ ÔÅ Þ ¬ ®�ß Ý

ã>Ò�­]´S­F¯�¬ Û`ì�Ý[ã ÔÅ Þkä «8Ò�­]®�ß7â*ã ÔÅ Þ�ä ­]Ì Ç8­�ß7æèã ÔÅ Þ�ä È ë ãKÒ�­]´S­�¯�ì7ÝAã ÔÅ Þkä ª�®�·�ß7âèã ÔÅ Þ�ä È�¸�´
´8­Ë«8Ï�´S®�ß��*ã ÔÅ Þkä ¯��	ì7ÝAã ÔÅ Þ�ä ªi®�·3ß7æ*ã ÔÅ Þ�ä È

´S­Ë«8Ï�´S®3ß��Rã ÔÅ Þ�ä
¯�À°È Ût¸i´ ÔÅ Þ ¬ ®�ß Ý Û�¸�´ ÔÅ Þ ¬ ®�ß Ý

ã>Ò�­]´S­«ì Ý ã ÔÅ Þ�ä ë ãKÒ�­]´S­kì Ý ã ÔÅ Þkä ª�®�·�ì â ã ÔÅ Þ�ä
´8­Ë«8Ï�´S®Mã�¬ Û`ì â ã ÔÅ Þ�ä «8Ò�­]®3ß â ã ÔÅ Þ�ä ­]Ì ÇS­kß æ ã ÔÅ Þ�ä È ´S­Ë«8Ï�´S®3ß â ã ÔÅ Þ�ä

�
Û�¸�´ ÔÅ Þ ¬ ®�ß Ý
ãKÒ�­]´S­
�	ì Ý ã ÔÅ Þ�ä ª�®�·�ì â ã ÔÅ Þ�ä
´S­Ë«8Ï�´S®3ß�æTã ÔÅ Þ�ä

¯�·�È Ût¸i´ ÔÅ Þ ¬ ®�ß Ý Û�¸�´ ÔÅ Þ ¬ ®�ß Ý ¶�É�¬ ®�ß â ã ÔÅ Þ�ä
É�¬ ®:¯�¬ Û(ì Ý ã ÔÅ Þkä ãKÒ�­]´S­kì Ý ã ÔÅ Þkä ª�®�·�ì â ã ÔÅ Þ	ç à ä
«8Ò�­]®�ß â ã ÔÅ Þ�ä ­]Ì ÇS­kß æ ã ÔÅ Þ�ä È ë ´S­Ë«8Ï�´S®3ß � ã ÔÅ Þ�ç à ä

ã>Ò�­]´S­«ì â ã ÔÅ Þ	ç à ä �
´8­Ë«8Ï�´S®�ß � ã ÔÅ Þ�ç à ä Û�¸�´ ÔÅ Þ ¬ ®�ß Ý ¶�É�¬ ®�ß æ ã ÔÅ Þ�ä

ãKÒ�­]´S­
�	ì Ý ã ÔÅ Þ�ä ª�®�·�ì â ã ÔÅ Þ�ç à ä
´S­Ë«8Ï�´S®3ß � ã ÔÅ Þ�ç à ä

� ��� n � �ÊÔ �@�Zo n�rX� ��� ��� � Ð ÕRoG�p��� Ð �Wo n � Ô�»�!�o � Ð(¥L� � Ð �L�vo Ô>n � ���Y�l[��¡�����1[	fe�¦kpfhZow2g(w�jtZ\�Y�l[
we�ybHdhgpi�dej{i$dhfhgpbrw��¦kpfhZ\gvdejtkpb�!³jÉ�3¸�zmjtw(g��Yfh[Lx�j{i	gvde[mfe[?w~dhfej{i-dhjlbYu�deWr[mfh[Lwe�Y�ldJkp��¸�y�À w"[L��gv�t�rg�dhjlk=bªs9deWY[
�6g�deW»�Yfh[Lx�j{i	gvde[_brkvdhgvdejtkpb¿i	gvb»¸6[mfh[	�Y�{gpi	[Lx¨¬�jldeW¤g�¬�WY[Lfe[\i��{gv�6w�[±jlb¤gX�7¢=«°��[	¥y�rfe[?wewejlk=bªs9w�jtbri�[
dhWY[±de[Lw�d(Wrgpw¡[�¥�j{w~dh[	bHdej{gv�2we[	ZogvbHdhjtiLw³jtb»¸1kvdhW»iLgpwe[LwL© � w"gvb¿gv�Y�Y�tj{i	g�dhjlk=bªs/�rgvdeW¶�rfe[?x�jtiLg�dh[Lw¡jlb»deWY[
�¦k=f(i��{gv�rwe[_kp��g���¢=«°� [�¥��Yfh[Lwhw�jtkpb¶iLgvb»¸6[mZ\k��p[LxCdek�deWY[\¬�WY[Lfe[\i��{gv�6w�[=sªgpw¡jl�t�l�6w~dhfhgvde[Lx¶bY[�¥yd"dek
�¡� � Èr¬­[(x�[LbYkvdh[Lx�¸y���?û�¸�deWY["¯6brgv�ª�6gvfed�kp��dhWY[(�rg�dhW*[�¥��Yfh[Lwhw�jtkpb©Ê¨jÉdh[	fqg�de[?w�k��p[LfL©

O�Ü�� Ût¸i´ Þ ¬ ®3ß Ý Û�¸�´ Þ ¬ ®�ß Ý î ß â ñ ó! ß Û�¸�´7àF¬ ®�ß Ý ¶ Þ ¬ ®3à ó" ßß�Ý î ß7âdñ ë ã>Ò�­]´S­«ß7âèã ÞXä ãKÒ�­]´S­�ì�ã ÞRä ë ã>Ò�­]´S­�ì�ã ÞXä ª�®�·�ß7âèãCà ä´8­Ë«8Ï�´S® Þ ´S­Ë«8Ï�´S®�ò«ã ÞRä ´S­Ë«pÏ�´S®3ò«ã ÞXä

Ût¸i´-W�¬ ®%·�¸6À]Ï�±�­]®\«°¯ ÐI´8­]À]¸i´S·�Ç"Ý WA±�Ì Ó�ÈSÕ�Õ Û�¸i´KÉ%¬ ®¢·�¸6À]Ï�±�­]®\«°¯ ÐS´S­]À]¸i´8·�Ç"Ý WA±�Ì Ó�ÈSÕ�Õi´S­]À]¸i´8·@¶´S­]À]¸�´S·,� ³�³�®�¸\ç>ÓSÔ
Ø�Ù]Ó��xÕi­]®\«8´IÉ W¢¬ ®¢É�Õi­]®\«8´IÉ´8­Ë«8Ï�´S®QW�Õi±�­]·�¬ À]ª
«p¬ ¸�®,� ë ãKÒ�­]´8­�É�Õ�³�³A®�¸�ç�ÓSÔ
ØiÙ°Ó´S­Ë«8Ï�´8®_W�Õi±�­]·�¬ À]ªi«8¬ ¸i®?�
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#ù�ÿ_a%$ 2�øE�]ú
� gpfejtkp�6w(�¦[Lgvde�Yfh[Lw_kv�Jº¡�Yjt�ldmgvfh[Rx�jC)�i��Y�ld\kpf_jtZ\�6kHwewejt¸Y�l[Rdek¶defqgvbrwe�tgvde[odhk¿µrºJ¢²s�brkCZog�d�dh[	fm¬�Wrg�d
fh[	�{g�dhjlk=brgv�6weiqWY[LZog"¬­[�dhfe�\gpw­w��r�Y�6k=f�d²�¦kpfEdhWY[�dhfhgpbrwe�tgvde[Lx\§H�Y[Lfe�m¸6[?i	gp�rw�[�deWY[¡jlbYbr[	f²�tkpu=jti�kv�9deWY[?w�[
§H�Y[Lfejt[Lw�j{w�jtbri�k=Zm�6g�dejt¸Y�t["¬�jÉdhW�dhWY[$we[	ZogvbHdej{i	w�kp�2µ6ºJ¢EÈ�¬�[J¸rfejt[AEr��x�jtwhi��6wew�dhWY[	Z�jlb¨we[Li-dhjlk=b y © sY©

Á³���rgvfedej{i��Y�{gvf�jtb=dh[	fh[Lw�d�j{w­deWY[(i	�tg=wew�kv��§=�r[	fhjl[?w­br[Li�[?wewejldhg�dhjlbru$deWr[JZogvde[	fhj{gv�tjtG?g�dejtkpbRkv��jtbHde[LfeZ\[�n
xYjtgvde["�¡ C¢¤fh[Lwe�Y�ldhwL© � w�gpb�[	¥YgvZ\�Y�t[psYi�k=brwejtx�[Lf�deWY[(jtbHde[	u=fhgvdejtkpb�kv�2g±Zogp�*we[	fh�p[Lf­jtb*kp�Yf�Z\[?x�jtiLgv�
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gp�Y�Y�tjtiLg�dhjlk=brw	sLdeW6g�d�j{w�gp¸Y�t[2dek��tk�i	gp�ljHG	[2dhWY[­i	�lkHw�[?w~dªWrk=we�YjÉdqgv�{wª¬�jldeW$fh[Lwe�1[Li-d�dek¡g�upjt�p[	b(g=xYx�fh[Lwhw	©�V�Wrjtw
�¦�rbri-dhjlk=brgv�tjÉd~�±Zog��$¸6[³¬�fhgp�Y�6[?x±g=wEg¡�¦�Ybri�dejtkpb T	Çt<@+	ÃA+\;'&f<$+"l>.I;cÆ�Çx+)(ün�ÇlÃ�koÃ�ÄK;I¬U=Q<vT�*/k\Ã	Ä�;;s=¬�Wrk=we[�gpf�n
u=�YZ\[	bHd�jtw�gpb+*�gpxrx�fe[?wew-,£[	�t[	Z\[Lb=d�gpbrxodhWrg�d�fh[�de�rfebrw�gmbY[L¬°�¡ C¢¤x�k�i	�YZ\[	bHd�fhgpbY®yjlbYumWYkHw��Yjldhgp�tw
¸y�&dhWY[	jtfRi	�lkHw�[LbY[Lwhw±dek¤deW6g�dRgpxrx�fe[?wewL© `cbQº¡�Yjl�ldLs��rwe[	fencx�[�¯rbr[Lx4�¦�Ybri-dhjlk=brwLs­¬�WYkHw�[*¸1k�x��¾iLgvb ¸6[
¬�fhjld�de[LbRjtb�g_�tgpbYup�rgpup[³xYjÉÌ9[	fh[	bHd��¦fek=Z�º¡�rjl�ld��Ggvbrx�deWy�rw�kp�6gp§H�Y[�dhk_dhWY[J§H�Y[Lfe�\�Yfhk�i�[?wewekpf6�-sHi	gvb�¸6[
iLgv�t�l[?xRjtbrwejtxY[$gm§H�Y[Lfe�=©²�­kpbrwejtxY[	f�deWY[([	¥��Yfe[?wewejtkpb T	Çt<$+�ÃA+6;.&Q<@+"l>.I;cÆ�Ç +,¦d¼��*s/Æ(7m7�ÅeÃA+\+�§%+H+m-�<@+"l�.I;ÊÆvÇ ­d°d³�!�dek
j{x�[Lb=dhjÉ�¦�CdeWY[\¯rfqw�df-�<@+"l>.I;cÆ�Ç�[	�t[	Z\[Lb=d?sªdhWrg�d(fh[Lwe�Y�Éd(kp�²deWr[\�¦�Ybri-dhjlk=b»br[	[LxrwJdek*¸6[oZogvde[	fhj{gv�tjtGL[Lx/©m`Ê�
dhWY[Rº¡�Yjt�Éd([�¥��Yfh[Lwhwejlk=bCjtwJ[L��gp�l�6g�de[?x¶¸y�CgRdeWY[owe��w~dh[	Z'jtb¶¬�WYj{iqW¤gv�t�7xrg�dhg*wekp�Yfqi�[?w¡gpfe[±fe[L�tgvdejtkpbrgp�Gs
gpbrx�§H�Y[Lfe�m�Yfhkyi	[Lwhw�jtbYu(j{w­xYkpbY[¡jlbRg±w�jtbYu=�l[¡�rgpwhw2dhk$deWr[JµrºJ¢¶[	bYu=jlbY[=spdhfhgpbrwe�tgvdejtbYu_we�riqW�gvb�[	¥��Yfe[?w~n
wejtkpb¤jtw±x�jC)oi	�Y�ld±kpf_jlZ\�1k=whw�jt¸Y�t[p©¨V�WY[�gp�Édh[	fhbrg�dhjl�=[\kv��w��r�ljld�dhjlbYu¿gvbrx&w�dek=fejtbYu�deWr[R�¡ ¶¢£fe[?w��r�Éd_kp�
T	Çt<$+�ÃA+6;.&Q<@+"l>.I;cÆ�Ç +³jlbHdhk_w�k=Z\[³gpxynÊWYk�i�fh[	�{g�dejtkpb6gv�Yw�dekpfqgvu=[�jtw²�ljt®p[L�l�±dek$W6g��p[�gvb\jtZ\�6k=f�dqgvbHd²k��p[LfeWr[Lgpxª©
µ�jlbri	[�brgvdejt�p[o�¡ ¶¢°x�k�i��YZ\[Lb=dqw$i	gpb¤¸6[��Yfek�i	[Lwhw�[?x»g=w$w��6iqW¿jtb � u=kpfqgYs�deWYj{w_i	�tg=wew"kp��jtZ\�6kHwewejt¸Y�l[
dhfhgpbrwe�tgvdejtkpbrw�i	gpb�¸1[(k��p[Lfhi	kpZ\[psygpw�[	¥��Y�tgpjlbr[Lx�jlb¨we[Li-dhjlk=b # ©

V�WY[_�¦kp�t�lk�¬�jtbYuRwe[Li�dejtkpbCweWYk�¬�w�Wrk�¬Ndhkodefqgvb6w��{g�dh[$jlbHdhk�µrºJ¢¤dhWY[$dhfhgpbrwe�tgvdhgv¸r�l[$we�Y¸rwe[�dJkv��º¡�Yjt�Éd
xY[Lwhi�fhjl¸1[Lx�g�d�dhWY["¸6[LupjtbYbYjtbYuokv��deWYj{w�we[Li-dhjlk=bª©

/ � �� _������ "!�����
 ���7#f� �������-!Í!�#10����
«¿[¨bYk�¬ de�YfhbTdek¤[�¥��Y�{gvjtbYjtbYu¿deWY[*dhfhgpbrw��{g�dhjlk=b4¸1[�d~¬�[	[Lb¾dhWY[¨bYk=feZogv�tjHG	[Lx º¡�Yjt�ÉdR§H�Y[Lfe�4gpbrx¾deWY[
µ6ºJ¢¶§H�Y[	fh�mkpbodhWY[¡u=[	bY[Lfej{i�whiqWY[	Zogr©�V�WYj{w�weiqWY[LZog$fh[	�Yfh[Lwe[	bHdhwEjlb�w�k=Zm[Jw�[Lbrwe[�gcdhWY[J�l[?gpw�d�i�k=Z\Zmk=b
xY[	bYk=Zmjtbrgvdekpf
h��¦kpf�gm¬�j{x�[(i	g�dh[	u=kpfh�mkp��Zogv�Y�rjlbYuHw�¸6[	d~¬­[L[	b��¡ C¢&gpbrx�fh[	�{g�dhjlk=brgv�;sy[	brgp¸Y�ljtbYum�rw�dek
�¦k�i	�rw³k=b*deWY[\wejlZ\�Y�t[$dhfhgpbrw��{g�dhjlk=b*kv�E�{gvbYu=�rgvu=[(�¦[Lgvde�Yfh[LwLs1weWYk�¬·WYk�¬5deWr[Lwe[±i	gpb¨¸6[\gpiqWrjl[L�p[Lxªs6gvb6x
�rjlbY�1kpjtbHd��rgvfedej{i��Y�{gvf�x�jC)�i��Y�ldejt[Lw�dhWrg�d�i	gpbR¸1[(i��t[Lgvfh�t�\gvd�dhfejt¸Y��dh[LxRdek±deWY["�{gvbYu=�rgvu=[³Z\jtweZog�dqiqW�gvb6x
brkvd�deko�tk=whw��oZogp�Y�YjtbYu=wL©

� ÑL� o n�r � ��Ð � Ð �v�R'å� ÔK� � ��Ð �L� Ð � Ñ � w([�¥��Y�{gvjtbY[Lx¿jtb¹w�[?i-dhjlk=b¤]rs�dhWY[o�¡ ¶¢°§H�Y[	fh�¶�{gvbYu=�rgvu=[
gp�lu=[	¸Yfqg��Yfhk��yjtx�[?w�w�defhjti�d�d~�y�YjtbYu�fh�Y�t[LwLsLd~�y�1[­jtb��¦[Lfe[Lbri�[Ej{w�x�kpbY[­kpb(dhWY[­§H�Y[Lfe�"¸1[��¦k=fe[­jÉd�jtw�Wrgvb6x��l[?x"dek
dhWY[�defqgvbrwe�{g�dek=fL©�V�WY[	fh[��¦k=fe[=s�¬�WY[	b±defqgvbrwe�{g�dejtbYu"gvb±[�¥��Yfh[Lwhw�jtkpbªs�¬�[�®Hbrk�¬¹¬�WY[�dhWY[	f7dhWY[�fe[?w��r�Éd2kv�6deWY[
dhfhgpbrwe�tgvdejtkpbmjtwLsp�¦fhkpZ�deWY["µrºJ¢*�1kpjtb=d­kv�/�yjl[L¬(sHg"��gv�t�Y[=s=fhk�¬4k=f2dhgp¸Y�l[¡§=�r[	fh�p©�`Ê�/g$fe[L�tgvdejtkpbrgp��[	bYu=jlbY[
k=¸�dhgpjlb6w�we[	�=[	fqgv�6fek�¬�w²�¦fek=Z�g\w��Y¸9§H�Y[	fh�\deW6g�d�¬�g=w�we�Y�Y�1k=we[Lx�dekmfe[	de�Yfhb�gmwejlbYu=�l[J��gv�t�Y[psYg±fh�YbHdejtZm[
[Lfefhkpf�k�iLi��Yfqw	È6w�[L�p[	fqgv�/�J C¢4§H�Y[Lfe���tgpbYup�6gvup[?w�jlZ\�Y�tj{i�jlde�t��iLgpw�de[Lx*i	kp�t�l[?i-dejtkpb6w�dekRwejtbYup�t[�dhkpbrwL©�V�Wrjtw
�6w�[?x*dek�¸6[mg�¸YjtuRx�jlÌ1[Lfe[Lbri�[±¸6[	d~¬­[L[	bC�J C¢T§=�r[	fh���{gvbYu=�rgvu=[Lw�gpbrx¶µrºJ¢²È6w�defhjti�d³d~�y�YjtbYuRfh[Lw�defhj{i-dhw
dhWY[(�¡ ¶¢&§=�r[	fh�o�tgpbYup�rgpup["gvbrx��åg=i�jt�ljldhgvde[Lw�dhWY["defqgvb6w��{g�dhjlk=bª©

2eô
õ ./����û[ù(����ú/øiû�ü��
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L÷��
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#ù,ù,ø°ÿ�û�ù
¢�[�d\�rw\x�[	brkvde[�¸y�43 Ð ¸ Ñ65�Ð87�Ð ¸ Ñ ~!9 Ð ¸ Ñ ~!: Ð ¸ Ñ�Ñ deWr[Rdhfhgpbrw��{g�dhjlk=b&�¦�Ybri�dejtkpb4deWrgvdLsE�¦k=fmg»upjt�p[Lb
[	¥��Yfe[?wewejtkpbÀ¸os/i�k=Z\�Y��de[?w�dhWY[\w�[L�l[?i-dLs1�¦fhkpZ�gvb6x¨¬�WY[	fh[_�6gvfedhw�kp�EdeWr[±i�k=fefh[Lwe�1kpbrx�jtbYu�µ6ºJ¢4§H�Y[	fh�ps
xY[	bYkpde[Lx�¸y� 7�Ð ¸ Ñ ~!9 Ð ¸ Ñ gpbrx;: Ð ¸ Ñ fh[Lwe�1[Li-dhjl�=[	�t�p©
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V�WY[�¯rfhw�dEfh�Y�l[³¬­[�u=jl�=[�jtw7dhWY[³k=bY[�deW6g�dEdhfhgpbrw��{g�dh[Lw�dhWY[��rgvdeWo[�¥��Yfh[Lwhwejlk=bmx�[LbYkvdhjlbru_g(x�k�i��YZ\[Lb=d
fhkykvd?©\V�¬�k*iLgpwe[Lw(gpfe[m�6kHwewejt¸Y�l[m!"deWY[�xYkyi	�YZ\[	bHd$brgpZm[oiLgvb¤¸6[�g*w�defhjlbru*i	kpbrw�dhgpbHdLsªk=f$i	gvb¿fh[Lwe�Y�Éd
�¦fhkpZ�gmxYjÉÌ9[	fh[	bHd³§H�Y[	fh�ps�¸r��d�jlb¨gpbH��iLgpwe[ps�jld�bY[	[?xYw�dhkm[L��gv�t�rg�dh[¡dhkokpbY[(w�defhjlbrum��gp�l�Y[m!

< Ü Ý �IP=� ÷ ¯t·�¸6À]Ï�±�­]®\«
¯�>@?"A�B ôèõ�ö È8ÈSç ÇS­]Ì ­]ÀË«>·@Ý ·�¸6À]è�º
Û�´8¸i±¦ºL¸6À]Ï�±�­]®\«K·$¶ ò ¿Kè�Ï$¶RF/ªiÌ Ï�­LÎ
ã>Ò�­]´S­�·$Ý ·�¸6À ò ¿Kè8èHº�ç�Ï@Ý Ï�´S¬ è�ºéª�®�·%Ï@Ý Ï�´8¬ F/ª�Ì èH·vç�ÎvÝ Î
ª�Ì è�ºéª�®�·
ÎvÝ Î
ª�Ì Ï�­°çC>@?!A�B ôèõ�ö

�'DE� ÷ ¯t·�¸6À]Ï�±�­]®\«
¯Cß#ÈSÈ8ç ÇS­]Ì ­]ÀË«>·@Ý ·�¸6À]è�º
Û�´8¸i±¦ºL¸6À]Ï�±�­]®\«K·$¶ ò ¿Kè�Ï$¶RF/ªiÌ Ï�­LÎ
ã>Ò�­]´S­�·$Ý ·�¸6À ò ¿Kè8èHº�ç�Ï@Ý Ï�´S¬ è�ºéª�®�·%Ï@Ý Ï�´8¬ F/ª�Ì èH·vç�ÎvÝ Î
ª�Ì è�ºéª�®�·
ÎvÝ Î
ª�Ì Ï�­°ç	ã ÷ ãCß ä¡ä

V�WY[$�¦kp�t�lk�¬�jtbYuofh�Y�l[?w³weWYk�¬5WYk�¬5dek\defqgvb6w��{g�dh[$�rg�dhW¨[�¥��Yfh[Lwhw�jtkpb6w�upjt�p[	b�dhWY[$dhfhgpbrw��{g�dhjlk=b*kv�7deWY[
�6g�deWmw�Wrkpfede[	f�¸y�Jk=bY[�w~dh[	�ª©7V���z�w�WYk�¬�w�WYk�¬¤dek"gpxrx_g�¯6brgv�$g�iqWrjl�{x�h�w�de[L�(dek¡deWY[�µrºJ¢Rdefqgvbrwe�{g�dejtkpb(kp�
gpb�[�¥��Yfh[Lwhwejlk=bªÈ=gpu=gvjtbªs=deWY[Lfe[Jgvfh[�d~¬�k±we�ljtupWHde�t�\x�jÉÌ9[	fh[	bHd�i	g=w�[?w	sHgpi	i	kpfqx�jtbYu(dek_deWY[¡brgvZ\[³de[Lw�d�¸6[LjlbYu
g�i�k=brw~dqgvbHd³k=f¡fh[Lwe�Y�ldejtbYuo�¦fhkpZ�gRi	kpZ\�Y�t[�¥¨[�¥��Yfh[Lwhw�jtkpb�©³«¿[mweWYk�¬5deWY[mfh�Y�l[_�¦kpf¡deWY[±Z\k=w�d¡up[LbY[	fqgv�
iLgpwe[ps7¬�WY[Lb&deWY[�brgpZm[�kv��dhWY[�iqWYjt�{x&fe[?w��r�Édqw$�¦fhkpZ�gCi	kpZ\�Y�t[�¥&[�¥��Yfh[Lwhw�jtkpb�ÈEjÉ�
¸
zRj{w±g»i�k=brw~dqgvbHdLs
wejtZm�r�l�»fe[L�Y�tg=i�[F3 Ð ¸
z Ñ ¬�jldeW¿deWY[�i�kpb6w~dqgvbHdL©�µyjtbri�[\dhWY[o�rgvdeW¤[�¥��Yfh[Lwhw�jtkpb»jtw_i�kpfhfh[Li-dh�l�*d~�y�1[Lx/s�¬­[
®ybYk�¬TdhWrg�d 7�Ð ¸�y Ñ Z±�rw�d­¸1[¡gvbR[	�t[	Z\[	bHd­` � sygvbrx\dhWrg�d
3 Ð ¸
z Ñ Z±�rw�d­fh[�de�rfeb�g±w�jtbYup�t[�fhk�¬ ¬�jÉdhW�kpbY[
w�defhjtbYuoi�kp�t�YZ\b�!

< Ü_â ÷ ãCß�Ý ó ß7â ä á ÇS­]Ì ­]ÀË«K­iÝ ­]Ì è�º
Û�´S¸�±HG�ãCß�Ý ä ¶@ä�Ò�¬ Ì ·%Ài¶ ë Ì ­]±�­]®\«>­i¶ ñ ®�ª�±�­�S�¶RF/ª�Ì Ï�­LÎ
ãKÒ�­]´S­JItãCß�Ý ä ªi®�·�ÀiÝ Ê�ªi´S­]®\«pèHº�çLK�ã�ß�Ý ä ª�®�·%ÀiÝ ÀpÒ�¬ Ì ·�è�º�çL­iÝ ­]Ì è�º1ªi®�·
­iÝ ­]Ì ñ å�ªi±�­]è�º�ç�S�Ý S6å�ªi±�­]è�ºVª�®�·3S�Ý S6®dF/ªiÌ è�º�ç�ÎvÝ Î
ª�Ì èHºéª�®�·¢ÎvÝ Î
ª�Ì Ï�­°ç ÷ ãCß â ä

�³kvde["dhWrg�dJV���z"kp��dh�Y��dqw�deWY[_` � kv��deWY[±iqWYjl�{x�[	�t[	Z\[	bHd?ÈYjÉ�2jtb¨goi�[	fedhgpjlb*wejÉdh�rg�dhjlk=bªs�deWr[�;ÊÃ��m;p*rÆvÇ
ÅhÃËl9ÅeÃ6+	Ã	Ä�;cÆ$;".8<�Ämkv��dhWY[­[L�l[LZ\[	bHd�j{w�xY[Lwejlfh[Lx/s?dhWYjtw�jtb��¦kpfhZog�dejtkpb_jtw�jlbrwe[	fede[?x$x��YfhjtbYu�dhWY[Ed~�y�YjtbYu³�rfek�i�[?w	©
`cbCwe�riqWCg�iLgpwe[ps�dhWY[$dhfhgpbrwe�tgvdekpf�fh[Li	[	jt�p[?w�gvb¨[	¥y�rfe[?wewejlk=b�kp�2deWY[$�¦kpfhZ�;]<�M6Ãi�m; Ð ¸�y)�%¸�z Ñ s6¬�Wr[	fh[(deWY[
;]<�M6Ã��(;��¦�Ybri�dejtkpb±dhgv®=[Lw�gpw7gvfhup�rZm[LbHd7gpb_[	�t[	Z\[Lb=d2` � gpbrx$fh[�dh�Yfeb6w�jldhw�dh[�¥yd2jlZogpup[p©��Yk=f7we�riqWmw�jtZ\�Y�l[
�¦�rbri-dhjlk=brw	s�dhWY[*defqgvbrwe�{g�dek=fow�jtZ\�Y�l�Ti�k=�Yjl[?w\deWr[*�¦�Ybri-dhjlk=b£jlbHdhk4µrºJ¢Es2j;© [=©N3 Ð ;Ë<�MrÃ��m; Ð ¸MyO�?¸�z Ñ�Ñ;5
;]<�M6Ã��(; Ð 3 Ð ¸�yO�?¸
z Ñ�Ñ ©
«¿[³Z\k��p[�k=b\dek(dhfhgpbrwe�tgvde[�dhWY[�[�¥��Yfh[Lwhwejlk=brw2¬�WYkHw�[�¯rb6gv�6w�de[L��j{w²g�gex�[Lwhi�[LbrxYgpb=d
h�w�de[L�ªsyx�[	bYkpde[?x

¸y��gRsKsïhq© ��kpde[*deWr[¨�rw�[¨kp�³dhWY[¶V�fhgpbrwq�­�tk=we�Yfh[�dqgv¸Y�t[*dek&[	¥y�rfe[?wewogpfe¸Yjldefqgvfh�&x�[	�YdeW£bY[?w~dhjlbYu6È³gpw
¸1[��¦k=fe[=sP3 Ð ¸ zTÑ weWYk=�Y�txm¸1[�fh[	�Y�{gpi	[Lx±¬�jÉdhW\deWY[�i	kpbrw�dhgpb=dEb6gvZ\[�kv�1deWY[�xY[Lwhi�[	b6x�[	bHdLs=jÉ�/jld²j{wEw~dqg�dhjtiLgv�t�l�
®ybYk�¬�b�©

< Ü æ ÷ ã�ß Ý óAó ß â ä á ÇS­]Ì ­]ÀË«K­iÝ ­]Ì è�º
Û�´S¸�±+G	ãCß Ý ä ¶@ìm´Sªi®�Ç8ä�Ì ¸�ÇSÏ�´8­�«8Ài¶ ë Ì ­]±�­]®\«�­i¶ ñ å>ª�±�­�S�¶RF/ª�Ì Ï�­LÎ
ãKÒ�­]´S­QI©ãCß Ý ä ª�®�·�KcãCß Ý ä ç�«8ÀiÝ Ê�ª�´S­]®\«8è�ºéª�®�·¢«8ÀiÝ ÀpÒ�¬ Ì ·�è�º�çL­iÝ ­]Ì è�ºVª�®�·
­iÝ ­]Ì ñ å>ª�±�­]è�º�ç�S�Ý S6å�ªi±�­]è�º1ªi®�·�S�Ý S6®�¾c¸6À]ªiÌ è�º�ç�ÎvÝ Î
ª�Ì èHºXªi®�·FÎvÝ Î
ª�Ì Ï�­°ç ÷ ãCß â ä

×¦Ø�Ùª×ÛÚ
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V�WY[±bY[�¥ydJfe�Y�t[_weWYk�¬�w�Wrk�¬Ndhk�dhfhgpbrw��{g�dh[$go¯rb6gv�>geg�dedefhjl¸r��de[Ah±w~dh[	�ªÈ1deWr[_fh�Y�l[_Wrgpw�d~¬­k���gpfej{gvbHdhw
g=w2dhWY[��Yfh[	�yjtkp�rw²kpbY[?w	sHgpi	i	kpfqx�jtbYu"dek$¬�Wr[�deWr[	fEdhWY[¡gvd�dhfejt¸Y��dh[³brgpZm[³jtw­g_w�defhjlbYu$i	kpbrw�dhgpbHd²kpf­fe[?w��Y�ldhw
�¦fhkpZ�g¿x�jlÌ1[Lfe[Lb=dm[�¥��Yfh[Lwhw�jtkpb�©»`cb4deWYj{wmfe�Y�t[*gv�{w�k6sJRE�S�UTVREW;X�jtw\gvb4[�¥��Yfh[Lwhw�jtkpb¹¬�WrjtiqW¹fh[�dh�Yfhbrw±g
wejtbYup�t[(w~dhfejtbYurÈ�jl��deWY[$gvd�defhjt¸Y��de["brgpZ\[(jtw�g\i�k=brw�dhgvbHd?sydeWrgvd³i�kpb6w~dqgvbHd�fe[L�Y�tg=i�[?wY3 Ð RE�S�UTVREW�X Ñ ©

< Ü � ÷ ãCß Ý ó � ôèùIù B ô*õ3ö ä á ÇS­]Ì ­]ÀË«KªAÝ ªi«S«8´8èHº
Û�´S¸�±HG	ãCß Ý äVç à�«S«8´S¬ ¹�Ï�«8­�ªA¶RF/ªiÌ Ï�­LÎ
ãKÒ�­]´8­JI©ãCß Ý ä ª�®�·¢ªAÝ ªi«S«8´ ë Ì è�º�çCKcãCß Ý ä ª�®�·%ªAÝ ªi«S«8´8å>ª�±�­]è�º�ç�ÎvÝ Î
ª�Ì è�º
ªi®�·�ÎvÝ Î
ª�Ì Ï�­°ç ÷ ã ôAùIù B ôèõ�ö ä

���r�l[_V����Jdefqgvbrwe�tgvde[?w�gox�[	fh[��¦[Lfe[Lbri�jtbYuow~dh[	�ª©�V�WY[(kpbr�l��w��Y¸Yde�t[�d~�Rj{w�dhWrg�d�dhWY[$brgpZm[(kp��dhWY[(` �
gvd�dhfejt¸Y��dh[$jlbCdeWY[_dhgvfhup[	d�[	�t[	Z\[	bHdJbY[	[?xYw�dhk�¸6[±jlb6w�[Lf�dh[Lx/srdekR[Lbrwe�Yfe[$gRi�kpfhfh[Li-d�ZogvdhiqWYjtbYu�¸1[�d~¬�[	[Lb
dhWY[m` � gpbrxC` � �eJF� ��gv�t�Y[?w	È9dhWY[_�rwe[	f"x�ky[Lw¡bYkpdJbY[L[Lx*dhkR®ybYk�¬·dhWYjtwJbrgpZ\[ps1¸Y��d"jlb¶deWY[m�Yfh[Lwe[	bri	[
kp�­dhWY[ � V � s�deWY[�§H�Y[Lfe�¨dhfhgpbrwe�tgvdekpf"¬�jt�l�²jlbrwe[	fed$jldX�¦¬�jldeWYk=��d_g � V � sªdhWY[�x�[Lfe[	�¦[	fh[	bri	[mk=�6[Lfhgvdek=f
xYkH[?wJbYkvd"Zogv®p[\we[	brwe[v��©$«»[\k=bY�l�CweWYk�¬·dhWY[oi	gpwe[m¬�WY[	b¶deWY[og�dedefhjl¸r��de[mbrgvZ\[\j{wJg�i�k=brw�dhgvbHd?È/deWY[
[	¥YgvZ\�Y�t[Jjtb�¯rup�rfe[ # jl�t�t�rw~dhfhgvde[?w�fe�Y�t[Lw�V�� y srV�� ý srgvb6x�V����p©
< Ü 
 ÷ ãCß Ý ó � ôèùIù B ô*õ3ö Å öSZ B ôèõ�ö ä á ÇS­]Ì ­]ÀË«>­iÝ ­]Ì è�º

è�º�¸
Û ö�Z B ôèõ�ö ¬ Ç>ªi«S«8´8¬ ¹�ÏA«8­L[�> Û�´8¸i±+G�ãCß Ý ä ¶và�«S«8´S¬ ¹�ÏA«8­�ªAÔ�¶XF/ªiÌ Ï�­LÎvÔi¶XF,ª�Ì Ï�­LÎ�Ø6¶
ë Ì ­]±�­]®\«�­i¶ ñ å�ª�±�­�S�¶RF/ª�Ì Ï�­LÎ�Ù6¶và�«8«8´S¬ ¹�Ï�«8­�ª\Ø\¶RF/ª�Ì Ï�­LÎO\A¶RF/ªiÌ Ï�­�Î)]
ã>Ò�­]´S­QItãCß Ý ä ªi®�·%ª6Ô�Ý ª
«S«p´ ë Ì èHº�çLK�ã�ß Ý ä ª�®�·%ªAÔiÝ ªi«S«8´Så�ª�±�­]èHº�çLÎvÔiÝ Î
ª�Ì èHº
ª�®�·�ÎvÔiÝ Î
ª�Ì Ï�­°ç ôèùIù B ô*õ3ö ª�®�·%ª6Ô�Ý ª
«8«8´IF/ªiÌ è�º�ç�Î�Ø6Ý Î
ªiÌ è�ºXª�®�·
­iÝ ­]Ì ñ å�ªi±�­]è�º�ç�S�Ý S6å�ª�±�­]èHº1ª�®�·3S�Ý S6®�¾c¸6À]ª�Ì èHº�çLÎ�Ù\Ý Î
ª�Ì èHºXªi®�·
Î�Ù6Ý Î
ªiÌ Ï�­°ç ö�Z B ôèõ�ö ªi®�·¢ª\Ø6Ý ªi«S«8´ ë Ì è�º�çL­iÝ ­]Ì è�ºéªi®�·
ª\Ø\Ý ªi«S«8´Så�ª�±�­]è�º�ç�ÎO\6Ý Î
ª�Ì è�º�ªi®�·¢ÎO\6Ý Î
ª�Ì Ï�­°ç^[.>ïª�®�·
ª\Ø\Ý ªi«S«8´IF/ª�Ì èHº�çLÎ)]\Ý Î
ª�Ì èHºXªi®�·�Î�Ø6Ý Î
ª�Ì Ï�­°ç�Î)]6Ý ÎiªiÌ Ï�­

_�n�n�Ð �L��o n�r �v���F�L� Ð �$o Ð ��o n � Ô�`?Ô o n � V�WY[±fe[?gpx�[Lf³Zog��*Wrg��p[_bYkvdhjti	[Lx*dhWrg�dJ¬�WY[	b¿x�jtwhi��6wewejlbru
fh�Y�t[LwoV�� y nÊV����vs�jlbTdeWr[Ci	gpwe[*¬�WY[	fh[�deWY[CiqWrjl�{x/s�x�[Lwhi�[Lbrx�[	bHdokpf�gvd�dhfejt¸Y��dh[¨brgvZ\[¨i	gpZm[��¦fhkpZ g
xYjÉÌ9[	fh[	bHdo[�¥��Yfh[Lwhw�jtkpb�sE¬­[*jtbrwe[	fede[Lx¾g¿bY[Lw�de[?x¾§H�Y[Lfe�¹i	kpfhfe[?w��1kpbrxYjlbYu¶dek¿deWr[*defqgvbrwe�tgvdejtkpb¾kv�³dhWrg�d
[	¥��Yfe[?wewejtkpbª©�µyjtbri�[\dhWY[�bY[?w~dh[Lx¤§H�Y[	fh�Cj{w(up�6gvfqgvbHde[L[Lx¨dhk¨fe[	de�Yfhb¤kpbY[\��gv�t�Y[¦�åjG© [p©�jtw(g*fhk�¬ §H�Y[Lfe�
fh[�dh�YfhbYjlbruokpbY[mw~dhfejtbYu����¦kpf³[L�p[Lfe���rgvfh[	bHd³[L�l[LZm[LbHdLs1jÉd"i�kp�r�tx*¸1[_[?gpwejl�t���rbYbY[Lw�de[?x*jlbHdhk�g"}~k=jlbª©[�Ykpf
jt�t�l�rw�defqg�dhjlk=bªs�¬�[J¬�fhkvdh[JdeWY["dhfhgpbrw��{g�dhjlk=bR[	¥�gpZ\�Y�l[(gp¸6k��=[Jg=w��YbYbY[?w~dh[Lx/©

r±Ô ��� Ð �p��' Ñ¾Ô ��Õ Ð �$o nRr � ��Ð � Ð ����'¦� `cb�up[LbY[	fqgv�;sHdeWY["fh[Lwe�Y�Édqw�kv���6g�deW�[�¥��Yfh[Lwhwejlk=brw­weWYk=�Y�tx�i�k=Zm[
jtb¨x�k�i��YZ\[Lb=d¡kpfqx�[	f?È6µrºJ¢&§H�Y[Lfejt[LwLs�WYk�¬�[	�p[LfLsYxYkobYkvd�u=�rgvfqgvbHde[L["fe[?w��Y�ld�kpfqx�[LfLs��Ybr�l[?wew¡gvb*[�¥��Y�tjti	jÉd
wekpfed$w~dh[	�&j{w$gpxrx�[Lx/©���[	Z\[LZ_¸1[	f(�¦fhkpZ deWY[RxYjtwhi��rwhwejlk=b»jtb¹w�[?i-dhjlk=b&�Y© ]�dhWrg�d_¬�[ofh[L§H�Yjtfe[\[	�t[	Z\[Lb=d
` � w�dhkmfh[AE6[Li-d³xYkyi	�YZ\[	bHd�kpfqx�[LfL©7V�k�i	kpfhfe[?i-dh�l�ok=fhx�[Lf�deWY["dhfhgpbrw��{g�dhjlk=b�fh[Lwe�Y�ldhwLs�kpbY["k=bY�l��bY[	[?xYw�dek
g=xYx/s1�¦kpf"[	¥�gpZ\�Y�l[=s1dek�3 Ð ¸�y-�?¸�z Ñ s�gew�k=f�dJ¸y� 7�Ð ¸�y Ñ sª[=© [L�l` � h-©>J²�p[	b»jÉ�Y3 Ð ¸�y Ñ ¬�gpwJgv�tfh[LgpxY�*wekpfede[?x
k=b 7�Ð ¸�y Ñ srgv�Ûde[Lf�deWY[([	¥Hdhfhg³}~kpjtbrw�dhWY[(kpfqx�[LfejtbYumbY[	[?xYw�dek\¸1[(fe[	n;[?w~dqgv¸Y�tjtweWY[?x/©
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÷ ã�·�¸6À]Ï�±�­]®\«°¯ ÐS´S­]À]¸�´S·�Ç"Ý WA±�Ì Ó�È8ÕiÕi­]®\«8´IÉ�Õ ÇS­]Ì ­]ÀË«K­°Ø6Ý ­]Ì è�º
��´S­]Ì�Í>Ê�´S­ËÎA¬ ¸�Ï�Ç;ÅW­]®\«8´IÉ�ÈSç Û�´S¸�±¦ºL¸6À]Ï�±�­]®\«K·@¶ ò ¿>è�Ï@¶XF,ª�Ì Ï�­LÎA×A¶vìm´Sªi®�Ç8ä�Ì ¸�ÇSÏ�´8­�«8Ài¶

ë Ì ­]±�­]®\«�­iÔi¶ ñ å�ªi±�­�S�Ô�¶RF/ª�Ì Ï�­LÎvÔ�¶và�«S«p´S¬ ¹�ÏA«p­�ª6Ô�¶XF/ª�Ì Ï�­LÎ�Ø6¶
ë Ì ­]±�­]®\«�­°Ø\¶ ñ å�ªi±�­�SAØ6¶RF/ª�Ì Ï�­LÎ�Ù6¶và�«S«p´S¬ ¹�ÏA«p­�ª�Ø6¶XF/ª�Ì Ï�­LÎO\A¶RF/ªiÌ Ï�­LÎ�Ö
ãKÒ�­]´S­�·@Ý ·�¸6À ò ¿>èSè�º�çLÏ$Ý Ï�´S¬ è�ºéªi®�·�Ï$Ý Ï�´S¬ F/ªiÌ è�º�ç�ÎA×AÝ ÎiªiÌ è�º�ª�®�·
ÎA×6Ý Î
ª�Ì Ï�­°ç>Ó�´S­]À]¸�´S·�Ç"Ý WA±�Ì Ó>ª�®�·%·$Ý ´8¸6¸
« ë Ì ­]±�è�º�ç�«8ÀiÝ Ê�ªi´S­]®\«pèHº1ª�®�·
«8ÀiÝ ÀpÒ�¬ Ì ·�è�º�çL­iÔiÝ ­]Ì è�ºVªi®�·�­iÔ�Ý ­]Ì ñ å>ª�±�­]è�º�ç�S�Ô�Ý S6å�ª�±�­]è�º1ª�®�·
S�ÔiÝ S6®�¾c¸6À]ªiÌ è�º�ç�ÎvÔ�Ý Î
ªiÌ è�ºéª�®�·¢ÎvÔiÝ Î
ª�Ì Ï�­°ç>Ó�­]®\«8´IÉ\Ó�ª�®�·%­iÔiÝ ­]Ì è�º�çLªAÝ ªi«S«8´ ë Ì è�ºéª�®�·
ª6Ý ªi«S«8´Så�ª�±�­]è�º�ç�Î�Ø\Ý Î
ª�Ì è�º�ªi®�·¢Î�Ø\Ý Î
ª�Ì Ï�­°ç>Ó�´S­]Ì�Í>Ê�´S­ËÎA¬ ¸�Ï�Ç�Ó�ªi®�·
ª6Ý ªi«S«8´IF/ª�Ì èHº�çLÎ�Ù\Ý Î
ª�Ì èHºXªi®�·¢­°Ø6Ý ­]Ì ñ å�ªi±�­]è�º�ç�SAØ6Ý S6å>ª�±�­]è�ºVªi®�·
SAØ\Ý S6®�¾c¸6À]ªiÌ è�º�ç�Î�Ù6Ý Î
ªiÌ è�ºéª�®�·¢Î�Ù\Ý Î
ª�Ì Ï�­°ç>Ó�­]®\«8´IÉ\Ó�ª�®�·
ª�Ø6Ý ª
«8«8´ ë Ì è�º�çL­°Ø\Ý ­]Ì è�ºéªi®�·%ª�Ø6Ý ª
«S«p´Så�ªi±�­]è�º�ç�ÎO\AÝ Î
ªiÌ è�º�ª�®�·
ÎO\6Ý Î
ª�Ì Ï�­°ç>Ó�­]®\«8´IÉAè�º>ÓLªi®�·¢ª\Ø6Ý ªi«S«8´¡F,ª�Ì è�º�ç�Î)]\Ý Î
ª�Ì Ï�­�ª�®�·
Î�Ù\Ý Î
ª�Ì Ï�­°ç�Î)]6Ý Î
ª�Ì Ï�­

��jtup�Yfh[ # !�J2¥YgpZm�r�l["kv�7�rgvdeW*[�¥��Yfh[Lwhw�jtkpbRdefqgvbrwe�{g�dejtkpb�jlbHdhkoµ6ºJ¢¤kpb�deWY[(u=[	bY[Lfej{i¡whiqWY[LZ\g

� ��� n ��'G����o nRr � ��Ð;a=b�cCd�eé� � Ð Õ�oå�=��� Ð «¿[�x�[	�tjl¸1[	fqg�dh[	�t�$kpZ\jld�dh[LxmjÉdE�rb=dhjl�rbYk�¬(spwejlbri	[�jÉdEj{w2kpbr[�kp�
dhWY[��¦[?g�dh�Yfe[?wEdhWrg�d�gvfh[�fqg�deWr[	f­xYj=)�i��r�Éd�dek_defqgvbrwe�tgvde[=©���[LZ\[	Z_¸1[	f­deW6g�d�¸9­ÊÅeÆ�ÄyÂ=Ã$Ä`yf;Ë<±Ä(z�³"fh[�de�rfebrw
dhWY[_jlde[LZow¡¬�Wrk=we[$kpfqx�jtbrgv���6kHw�jldejtkpbCjtb¯¸oÀ w¡fe[?w��Y�ld¡j{w¡¸6[	d~¬­[L[	bCb�y_gvb6x¨bczv©"V�WY[_�¦[Lgpwejt¸Yjl�tjld~��kp�2deWY[
dhfhgpbrwe�tgvdejtkpb�xY[	�1[	brxYw�kpb�deWY[(brgvde�Yfh["kv��deWY[(k=fhxY[	f�jlZ\�Y�tjt[Lx�jlb�dhWY[(fe[?w��r�Éd�kv��¸o©

`Ê��jÉd�j{w�g`7pÆc;ÊÆX<�Åi7=Ã�Å\w9jG© [p©7jld�i�kpfhfh[Lwe�6k=brxYw2dhkmgpbRk=fhx�[Lf­kp��xYgvdhg±jÉdh[	Zow�Z\gvde[Lfej{gv�tjtGL[LxRjlb�g$dqgv¸Y�t[ps
dhWY[	b¤ÅeÆvÄHÂHÃ_iLgvb*¸1["defqgvbrwe�tgvde[?x�[?gpwejl�t��jtbCµrºJ¢�!Y¬�[$weWYk�¬QWY[Lfe["dhWY["defqgvb6w��{g�dhjlk=b�kp�7g\u=[	bY[Lfej{iJ�rg�dhW
[	¥��Yfe[?wewejtkpbªs2¬�WY[Lfe[�¬�[�we�Y�Y�1k=we[�deWrgvdf3 Ð ¸ Ñ fe[?w��r�Édqw±jtb gCdqgv¸Y�t[*¬�jÉdhWTg¿w�jtbYu=�l[*i�k=�l�YZ\bªs­brgvZ\[?x
X�g8h�i¨©7V�WYj{w�µ6ºJ¢¶§H�Y[	fh�\w�[L�l[?i-dhw²deWr[³[	�t[	Z\[Lb=dqw²¬�jldeWrjlbRdeWY["i�k=fefh[Li�dEfhgpbYup[�jtbRx�k�i	�YZ\[	bHd�k=fhxY[	f��¦deWY[
k=fhxY[	f"fe[?w��r�ÉdhjlbYu*�¦fhkpZjX=g8h�i��-È�¬­[�g=w�®¨�¦k=f"de�Y�r�l[?w_we�riqW¶dhWrg�d(dhWY[odh�Y�Y�t[Lw(�Yfh[Li	[Lx�jtbYu�deWr[	Z gpfe[\bYk
�t[Lwhw�deW6gvb�Õ»gpbrx�gvd�Z\k=w�dJk�©

< Ü�� ÷ ãCß î l ôèÓnm*ö7Ó3ù ?�oèñ ä á ãK¬ «8Ò�p�ª�Ç«ã ÷ ãCß ä¡ä
ÇS­]Ì ­]ÀË« ÞPq ö�Zsrut Û�´S¸�±vp Þ
ãKÒ�­]´S­�¯tÇS­]Ì ­]ÀË«KÀ]¸�Ï�®\«°¯HíiÈ/Ût´S¸i±4p�à�ã>Ò�­]´S­ Þwq öSZsrutvx à q ö�Zsrut ÈSy Ó
ª�®�·
¯�ÇS­]Ì ­]ÀË«>À]¸iÏ�®\«°¯HíiÈ�Û�´8¸i±vp½à�ã>Ò�­]´S­ ÞPq ö�Zsrut4x à q ö�Zsrut È�z{o

V�WYj{w"fh�Y�l[\i	gpb¶¸1[±[?gpwejl�t�¨[�¥ydh[	brx�[?x¨dhk*iLgpwe[Lw¡¬�WY[	b¶deWY[\k=fhx�[Lf¡fh[Lwe�Y�ldhw¡�¦fhkpZ'g�i�fhk=whw~nÊ�YfhkyxY�ri-d?s
g=w²jtb�deWY[(i	g=w�[¡jlb`�7¢p«°�N[�¥��Yfh[Lwhwejlk=brw��Gx�[Lwhi�fhjl¸1[Lx�jtb�we[Li-dhjlk=b y © �m�-©7«»["k=Zmjld�deWY[(x�[	dhgvjt�{w²dhkmg��=kpj{x
i	�l�Yd�de[LfLÈ�¬­[mkpbr�l�CZ\[Lb=dhjlk=bCdhWrg�d"deWr[\i	kpZ\�rgpfej{w�k=bÀÊ�Ò X�g|hEi~} Ë7Ò X�g8h�i�br[	[LxrwJdek�¸6[ofh[	�Y�{gpi	[Lx¨¬�jldeW
dhWY[_�rfek=�6[Lf¡i�k=Z\�rgvfhjtwekpb6w��¦kpf¡[Lw�dhgv¸r�lj{w�WrjlbYu�deWrgvd Ð Ê y ~EÊ z ~TÒRÒTÒ*~EÊ-Ó Ñ } Ð Ë y ~EË z ~RÒTÒRÒ*~�ËHÓ Ñ jlbCdeWY[mw�[Lbrw�[
kp��dhWY[$x�[Lwejtfe[?xR�t[�¥�j{i�kpu=fhgp�YWYj{i³k=fhxY[	f?©

`Ê�7deWr[$kpfqx�[	f�¬�jldeW¶fe[?w��1[Li�d�deko¬�WYj{iqW¨¬­[(¬�gvbHd�dhko�6[Lf��¦k=feZÎg¨ÅeÆ�ÄyÂ=Ã_j{w_Æ(7cOp-�<vT�s1jG© [p©�i	gpbYbYkpd³¸6[
xY[Lx��ri	[Lx¿¸y�¶i�k=Z\�rgvfhjlbru�w�dek=fe[?x¶��gv�t�Y[?w	s/dhWY[ofqgvbYu=[m�rfe[?x�jtiLg�dh[\iLgvbYbrkvd(¸6[\dhfhgpbrwe�tgvde[Lx¶jlb&g¨wejlbrup�t[
µ6ºJ¢¶§H�Y[	fh�p©²�­k=brw�j{x�[Lf�gpb�[�¥YgvZ\�Y�t[(!f¦xj,¦�sHs/Ã�ÄK;GÅ6¤A§A§*­ÊÅeÆ�ÄyÂ=Ãv´�;]<�µd³�w9¬�WY[	fh[³¬�[Jg=wewe�YZ\[�dhWrg�d�j�dhgp®p[Lw
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gJ�tjtw�dEkv�9[	�t[	Z\[Lb=dqwEgvb6x±fh[�dh�Yfhbrw�deWY[�whgvZ\[��tjtw�dE¬�WYkHw�[�kpfqx�[Lf�¬�gpw2whi�fqgvZ±¸Y�t[Lxmw�k=Zm[LWYk�¬(©�`cbHdh�YjÉdhjl�=[	�t�ps
¬�[_iLgvbYbYkpd�defqgvb6w��{g�dh[_w��6iqW¨�Yfe[?x�j{i	g�dh[Lw³¸6[?i	gv�6w�[$¬�[_W6g��p[(bYk�w�k=f�d³®=[	��kpb¨¬�WYj{iqW¨dhkRi�k=Zm�6gvfh[(deWY[
jlde[LZow�jlb�deWr[(fe[?w��Y�ld�kv��jqs�dek�xY[Li�j{x�["¬�WYj{iqW*jÉdh[	Zow�upk±¯rfqw~d?©

2eôpó ./����û[ù(����ú/øiû�ü����Q��� 
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#ù,ù�ø
ÿFû�ù
«¿["fe[?i	gp�l�1�¦fhkpZ�we[Li-dhjlk=b��±deW6g�d�deWY[�jA<vÅ_i��{gv�6w�["�Yfhk�x��ri�[?w­de�Y�Y�t[Lw�kp��¸Yjtbrx�jtbYuHw��¦kpf�deWY["��gvfhj{gv¸Y�t[Lw�jtb
dhWY[�§H�Y[	fh�psvdeWY[�PR-rÃ�ÅhÃ³i	�tgp�rw�[��1k=we[Lw7[	¥Hdhfhg"i	kpbrx�jldejtkpb6w7deWrgvd²x�j{weiLgvfqx±wekpZ\[�kv�1deWr[Lwe[�de�Y�Y�t[LwLs=gpbrx±deWY[
ÅhÃA;"*�Å-Ä&i��{gv�rwe[\�rw�[?w¡deWY[\dh�Y�Y�t[Lw"kv��¸Yjtbrx�jtbYu=wJdhWrg�d_whg�dhjtw��¦�¨deWr[\we[	�t[Li�dejtkpb¤i�k=brx�jldejtkpbrwJdhk*i	kpbrw�defh�ri�d
dhWY[\fe[?w��r�Éd?s/[	jldeWY[LfJ�rbrx�[	fJdhWY[m�¦kpfhZ�kv�­i	kpZ\�Y�t[�¥¶w�defh�ri-dh�Yfe[?xC�J C¢T[	�t[	Z\[	bHdhwJk=fJg=w³dh�Y�Y�t[Lw"kp��E6g�d
��gp�l�Y[?w	©

¢�[�d7�rw�¯rfhw�d2i�kpb6w�j{x�[	f7g³wejtZm�r�l[%�7¢p«°�¾[�¥��Yfh[Lwhw�jtkpb(¬�Wr[	fh[­gv�t�y[�¥��Yfh[Lwhw�jtkpb6wªjtb$deWr[ïjA<vÅ�gvbrxXPR-YÃ	ÅeÃ
i	�tgp�rwe[Lw�gpfe[(�rgvdeW¨[	¥y�rfe[?wewejlk=brwLsYgvbrx�dhWrg�d¡iLgvb¨k=bY�l��fe[	de�YfhbCgv�t�/dhWY[_��gvfhj{gv¸Y�t[Lw�¸1kp�Yb6x*jlbXjA<vÅ6O]PR-YÃ	ÅeÃ
�¦deWY[?w�[(Zog��o¸1[$§H�YjÉdh[(�rwe[	�t[Lwhw�§=�r[	fhjl[?w	s�¸Y�Yd�¬­["¬�jt�l�ªZ\k��=[¡�{g�dh[	f�dekoZ\k=fe[JjlbHdh[	fh[Lw�dejtbYu\kpbY[?w���©
< Ü�� ÷ ã Û�¸�´ Þ Ý ¬ ®�ß Ý ¶ ÇS­]Ì ­]ÀË«�K�ã�ß Ý äVç KcãCß â äwqUq�q K�ã�ß�� ä

Þ â ¬ ® ë â ã Þ Ý ä ¶(Ý Ý Ý Û�´8¸i±vG	ãCß Ý äVç�qUqUq G	ã�ß�� ä
Þ ��¬ ®�ß��`ã Þ Ý ç�qUqUq;Þ �n� Ý ä ã>Ò�­]´S­QItãCß Ý ä ªi®�· qUqUq ª�®�·�I©ã�ß�� ä ª�®�· ÷ ãCì�ã Þ Ý ç�qUqUq;Þ � ä
ã>Ò�­]´S­kì�ã Þ Ý çUq�qUq;Þ � ä
´8­Ë«8Ï�´S® Þ Ý çUqUq�q;Þ � ä á
÷ ã Û�¸�´7�dWXÝ#¬ ® ÇS­]Ì ­]ÀË«>­iÔiÝ ­]Ì è�ºR¶�­°Ø\Ý ­]Ì è�º
·�¸6À]Ï�±�­]®\«
¯ ÐI´S­]À]¸�´S·�Ç"Ý WA±�Ì ÓIÈSÕ�Õ
­]®\«8´SÉ�¶ Û�´8¸i±�ºL¸6À]Ï�±�­]®\«�·$¶ ò ¿Kè�Ï$¶RF/ªiÌ Ï�­LÎvÔi¶@ì(´Sª�®�Ç8ä�Ì ¸iÇSÏ�´S­�«pÀi¶ ë Ì ­]±�­]®\«�­iÔi¶
�dWTâ�¬ ®��dWXÝ
Õ
·�ª
«p­ ñ å�ª�±�­�S�Ô�¶RF/ªiÌ Ï�­LÎ�Ø\¶$ä�Ò�¬ Ì ·¢ÀiÔi¶ ë Ì ­]±�­]®\«�­°Ø6¶
ã>Ò�­]´S­k�dW â ç>ÓSÔ
ÕiÚ�Õ�Ú
×
Ó ñ å�ª�±�­�SAØ6¶RF/ªiÌ Ï�­LÎ�Ù\¶$ä�Ò�¬ Ì ·¢À°Ø\¶RF/ª�Ì Ï�­LÎO\
´8­Ë«8Ï�´S®3��W Ý ¶,��W â ä á ã>Ò�­]´S­�·$Ý ·�¸6À ò ¿Kè8èHº�ç�Ï@Ý Ï�´S¬ è�ºéª�®�·%Ï@Ý Ï�´8¬ F/ª�Ì èHº�çLÎvÔiÝ Î
ª�Ì èHºéª�®�·

ÎvÔ�Ý Î
ªiÌ Ï�­°ç>ÓH´S­]À]¸�´S·�Ç"Ý WA±�Ì ÓLª�®�·¢·@Ý ´S¸6¸i« ë Ì ­]±�èHº�çL«8ÀiÝ Ê�ª�´S­]®\«8è�ºVªi®�·
·$Ý ´8¸6¸
« ë Ì ­]±�è�º�ç�«8ÀiÝ Ê�ªi´S­]®\«pèHº1ª�®�·¢«8ÀiÝ ÀpÒ�¬ Ì ·�è�º�çL­iÔiÝ ­]Ì è�ºVªi®�·
­iÔ�Ý ­]Ì ñ å>ª�±�­]è�º�ç�S�Ô�Ý S6å�ª�±�­]è�º1ª�®�·3S�Ô�Ý S6®�¾c¸6À]ª�Ì èHº�çLÎ�Ø\Ý Î
ª�Ì èHºéª�®�·
Î�Ø6Ý Î
ªiÌ Ï�­°ç>ÓH­]®\«8´SÉ\ÓLª�®�·%ÀiÔ�Ý Ê�ª�´S­]®\«8è�º�çL­iÔ�Ý ­]Ì è�ºVªi®�·
ÀiÔ�Ý ÀpÒ�¬ Ì ·�èHº�ç�­°Ø\Ý ­]Ì è�º1ª�®�·%­°Ø6Ý ­]Ì ñ å>ª�±�­]è�º�ç�SAØ6Ý S6®�¾c¸6À]ª�Ì è�º1ªi®�·
SAØ6Ý S6®�¾c¸6À]ª�Ì èHº�çLÎ�Ù\Ý Î
ª�Ì èHºXªi®�·�Î�Ù6Ý Î
ª�Ì Ï�­°ç>ÓH·�ª
«p­"Ó�ª�®�·
­°Ø6Ý ­]Ì è�º�çLÀ°Ø6Ý Ê�ª�´S­]®\«8è�ºVªi®�·%À°Ø\Ý À"Ò�¬ Ì ·*F/ªiÌ è�º�ç�ÎO\AÝ Î
ªiÌ è�ºéª�®�·
ÎO\AÝ Î
ªiÌ Ï�­°ç>ÓSÔ
ÕiÚ�Õ�Ú
×
Ó

e�� Ð ������o ÔKn �¨� n Õ·� Ð �v�R'å� Ô ��Õ Ð �$o nRr V�k*fe[?w��1[Li�dJdhWY[ow�[LZogvbHdej{i	w"kp�­�¡ ¶¢Es9de�r�Y�l[?w(fh[�de�rfebY[?xC¸y�
�6g�deW [	¥y�rfe[?wewejlk=brwoweWYkp�Y�{xTWrg��p[�dhWY[Ckpfqx�[Lf±dhWrg�d�jtw\dhWY[C�t[�¥�j{i�kpu=fhgp�YWYj{iRk=fhxY[	f�x�[Lfejt�p[?x4�¦fhkpZ deWY[
k=fhxY[	fJjlb»[LgpiqWú¸ [ ©Q�YfhkpZ�g�xrg�dhgp¸rgpwe[_�1kpjtbHdJkp�²�yjl[L¬(s/jlu=bYkpfhjtbYu�dhWY[±k=fhxY[	fJ¬­k=�Y�tx¶fe[?w��r�ÉdJjlb¿Z\kpfh[
[T)�i�jt[	bHd�[�¥�[Li	��dejtkpb¨�r�tgpbrw	© � [L�6[Lbrx�jtbYuRk=b�deWY[_gp�Y�Y�tjtiLg�dhjlk=b*xYkpZogvjtbªsYjl�2deWY[_kpfqx�[	fhjlbrumkp��dh�Y�Y�t[Lw³jtw
jtZ\�6k=f�dqgvbHdLsYg±¯rb6gv��+�<�Å6;%?A¤�Ê�yRÆ$+�T6w¢_I_I_twkÊ Ó Æ@+�T"br[	[Lxrw�dek\¸1[$gpxYx�[?x/©

 ¨�6iqWQZ\kpfh[Cjtb=dh[	fh[Lw�dejtbYu¾gpfe[¿§H�Y[	fhjl[?wodhWrg�d*fe[	de�Yfhb°bY[L¬'�¡ ¶¢�[L�l[LZm[LbHdhwLs�¸y�Tfh[Lw�defh�ri�de�Yfhjlbru
i	kpbHde[LbHdo�¦fek=Z dhWY[¶§H�Y[	fhjt[Lx£x�k�i��rZm[LbHdhwLÈ³fh[Lw�defh�ri-dh�YfejtbYu¹gpbrx [	�t[	Z\[	bHd�i	kpbrw�defh�ri�dejtkpb£gvfh[CgvZ\kpbru
dhWY[¨Zogvbrxrg�dek=fe�&fh[L§H�Yjtfh[	Z\[	bHdhw±�¦k=f�gvbT�¡ C¢�§H�Y[Lfe�&�{gvbYu=�rgvu=[p© V�k¤[	¥y�r�tgpjlb¾deWY[*dhfhgpbrwe�tgvdejtkpb4kp�
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< Ü�� ÷ ã Ü ß�Ý[ã ÞRä ß7âTã ÔÅ Þ�ä á�ß7æèã ÔÅ Þ�äwqUqUq ãK¬ «8Ò ÷ ãCß�� ä ª�Ç>Þ�¸iÏ�®�·*F/ª�´SÇ
q�qUq ß â�� ã ÔÅ Þ�ä á�ß â��"�(Ý ã ÔÅ Þ�ä x ¯�ÇS­]Ì ­]ÀË«>¹\ÎvÝ í\¶v×�ª�Ç�Ì ª�¹@­]Ì�¶�®6Ï�Ì Ì$ªiÇ�µ Ý ç�qUqUqdç ®6Ï�Ì Ì$ªiÇ�µ@�

� Ý ã ÔÅ Þ�ä Û�´S¸�± Þ�¸iÏ�®�·*F/ª�´SÇ>¹\Î
q�qUq �
�Q�èã ÔÅ Þ�ä ÇS­]Ì ­]ÀË«K¹\ÎvÝ í\¶cÔRª�Ç>Ì ª�¹@­]Ì ¶�Kcã�� Ý ä ªiÇ�µ Ý ç�qUqUqdç ®6Ï�Ì Ì$ªiÇ�µ@�

Ü ÕEß Ý ã ÞRä æ�ÈSç Û�´S¸�± Þ�¸iÏ�®�·*F/ª�´SÇ>¹\Îv¶=G	ã�� Ý ä
ãKÒ�­]´S­JItã�� Ý ä
� qUqUq
ÇS­]Ì ­]ÀË«K¹\ÎvÝ í\¶ Z)� y ªiÇ�Ì ªi¹@­]Ì�¶�®6Ï�Ì Ì$ª�Ç�µ Ý çUqUqUqdç Kcã��L� ä ªiÇ>µ@�
Û�´S¸�± Þ�¸iÏ�®�·*F/ª�´SÇ>¹\Îv¶=G	ã��L� ä
ãKÒ�­]´S­JItã��L� ä È
ÇS¸�´I«L¹\É�¹\ÎvÝ í\¶vÌ ªi¹@­]Ì

��jtup�Yfh[Wb�!2V�fqgvb6w��{g�dhjlk=bRfh�Y�l["�¦k=f�[	�t[	Z\[	bHd�i�k=brw�defh�ri-dhkpf?©

we�riqW�§=�r[	fhjl[?w	s��t[�d��rw�¯rfqw�d�weWYk�¬°WYk�¬°dekmdefqgvbrwe�{g�de[J[	�t[	Z\[Lb=d�i	kpbrw�defh�ri-dhkpfqw	ÈHjtb�u=[	bY[Lfhgp�Gsygvb�[	�t[	Z\[Lb=d
i	kpbrw�defh�ri�dekpf�x�[L�6[LbrxYw�k=b���gpfej{gv¸Y�t[Lw�¸1kp�Yb6x�jtb�deWY[�jA<vÅ6O]PR-YÃ	ÅeÃ±i��{gv�rwe[p©

� ��� n ��'G����o nRr&Ð ' Ð � Ð,n �\� Ô>n �L�	�$���v� Ô ��� «¿[$jtb=dhfek�x��6i�[LxRdeWr[_w��ybHdhgv¥��¦kpf³[	�t[	Z\[	bHd³i�k=brw�defh�ri-dhkpfqw
jtb�we[Li�dejtkpb��r©2V�kmi�k=fefh[Li�de�t�\w�defh�ri�de�Yfh[¡gpbrx�k=fhx�[LfEdhWY["jlb��¦k=feZogvdejtkpb�bY[L[Lx�[?x�jtbRdhWY["i�kpb6w~dhfe�ri�dejtkpb�kp�
gpbR[L�l[LZm[LbHdLsy¬­[J¸1kpfhfek�¬TdeWr[Q+�<vÅ6;ÊÃ\7�<c*/;ÊÃ	Å[*�ÄK.8<�Ä¨gv�r�YfekHgpiqWo�Yfh[Lwe[	bHdh[Lx�jtb aí�p�@d;©2«¿[³�¦k=feZogp�ljHG	[¡deWY[
dhfhgpbrwe�tgvdejtkpb�g=w��¦kp�t�lk�¬�wL©

¢�[�d�¸	�­¸1[­deWY[��rgvfed�kp��deWY[�§H�Y[	fh�"�Yfhk��Hj{x�jtbYu�¸Yjtbrx�jtbYuHw��¦k=f�dhWY[­§H�Y[Lfe�"��gvfhj{gv¸Y�t[Lw_Î¬ Ê 5 Ê�y?~RÒTÒRÒ*~�Ê Ó
�åjlb�dhWY[$i	g=w�[Jkv���7¢p«°�N[�¥��Yfh[Lwhw�jtkpb6w	sHdeWr[�jA<�Å6O]PR-YÃ	ÅeÃ±i��{gv�rwe[Lw\�-È�[L�p[Lfe�\dh�Y�Y�t[(fe[?w��Y�ldejtbYum�¦fhkpZ�3 Ð ¸	� Ñ
i	kpbHdhgpjlb6w(¸Yjtbrx�jtbYu=w$�¦kpf(dhWY[R��gvfhj{gv¸Y�t[Lw"jtb Î¬ ÊR©*V�Wr[odhgpuCkv��deWr[�kp��dh[	fhZ\k=w�d$fe[?w��Y�ld_[L�l[LZm[LbHd_Z\jlu=W=d
xY[	�1[	brxRkpbodhWY[¡¸1kp�rbrx���gvfhj{gv¸Y�t[Lw Î¬ Ê�Èy¬�[¡x�[LbYkvdh[³dhWY[¡dhgvu±¸y�6¸My Ð Î¬ Ê Ñ ©E¢ª[�d3¸�zK~TÒTÒRÒT~[¸�z!�(¸6[¡deWY[J[�¥yn
�rfe[?wewejlk=brw/�Yfhk��yjtxYjlbYu³brgvZ\[Lw��¦kpf�deWr[²[	�t[	Z\[Lb=d?À w�g�dedefhjl¸r��de[?w	s�¬�WYjt�t[Q¸�ýK~TÒRÒTÒ*~[¸�z!� � y²�Yfek��yj{x�[²gvd�defhjt¸Y��de[
��gp�l�Y[?w	©7¢ª[	dY� y?~RÒTÒRÒ*~"����¸6[³deWY[¡[�¥��Yfh[Lwhw�jtkpb6w2i�kpfhfh[Lwe�6k=brx�jtbYuJdek(dhWY[³fh[Lwe�Y�ld²[	�t[	Z\[	bHd?À w­i�kpbHdh[	bHdL©ï��jÉn
b6gv�t�l�=s��t[�d��9y%~TÒRÒTÒT~!� Z ¸6[odhWY[�[L�l[LZm[LbHdhgvfh�C[	¥y�rfe[?wewejlk=brwé�¦brkC[	�t[	Z\[	bHd_i	kpbrw�defh�ri-dhkpf6�Jgv�Y�1[LgpfejtbYu¨jtb
dhWY[�¸ [ w\gpbrx�� [ wLs2dhWrg�d\fe[?gv�t�l�¤x�[L�6[Lbrx4k=b&deWr[�¸1kp�rbrx¹��gvfhj{gv¸Y�t[Lw Î¬ ÊoÈ�[Lg=iqW�� [ �Yfek��yj{x�[Lw_��gv�t�Y[Lwdhk�¸1[\�rwe[Lx¶g=w"g�d�dhfejt¸Y��dh[±k=f"[	�t[	Z\[	bHd"brgvZ\[LwLsªg�dedefhjl¸r��de[m��gv�t�Y[LwLs/kpf(iqWrgpfhg=i-de[Lf¡xYgvdhgr©_V�WY[mfe�Y�t[mjtw
weWYk�¬�bojtbo¯ru=�Yfe[:bY©7V�WY[�¯6fhw�d­�Ybrjlk=bode[LfeZÍi�k=fefh[Lwe�1kpbrxYw²[�¥Ygpi�de�t�_dhk$dhWY[�jA<vÅ6O]PR-YÃ	ÅeÃ(i��{gv�6w�[=s=�rg=xYx�[?x
¬�jldeW�by�Y�t�twLÈydeWYj{w�de[LfeZ�i�kpbHdqgvjtbrw²k=bY�t�odeWY["��gvfhj{gv¸Y�t[³¸Yjtbrx�jtbYuHw	sYgpbrxRj{w��{gv¸1[	�t[LxR�r©ïJ²gpiqW�kv��deWY["bY[	¥Hd
g²de[LfeZow¡fe[	defhjl[L�p[?w�dhWY[\jlb��¦k=feZogvdejtkpb¶i	kpfhfe[?w��1kpbrxYjlbYu�dek*kpbY[±kv�­deWY[f� y ~RÒTÒRÒ*~"��Z­�rg�dhW»[	¥y�rfe[?wewejlk=brwL©
V�Wr[J�{gv¸1[	��jtw��rwe[Lx�¸y�odhWY["dhgpupup[Lf�Zmk�x��r�l[=srgpw�¬�["[�¥��Y�{gvjtbR�¦�YfedeWr[	f?©

� ��Ð �?� rKr o n�r � Ð � � 'å��� Ð�V�WY[(w�k=f�dh[Lx��YbYjtkpb*§H�Y[	fh�o�ljtbY[?w��Y�*jlb�upkyk�xRk=fhxY[	f�de�Y�r�l[?w�i�kpbHdqgvjtbYjlbru
gp�l�²deWY[�bY[Li	[Lwhwegpfe�£7pÆ$;cÆ¶dekC¸r�Yjl�{x¤dhWY[RbY[L¬ [	�t[	Z\[	bHdLÈ�+\;;Å6*�T�;p*�ÅeÃ�jtw_bYkvd±fe[L�Yfe[?w�[LbHde[Lxªs�gpbrx¿deWYj{w±jtw
dhWY[Jfek=�l[Jkv�ªdhWY[JdhgpupupjtbYu(dh[	Z\�Y�{g�dh[JZ\[Lb=dhjlk=bY[LxRjlb*we[Li-dhjlk=b���©í��©���jtup�Yfh[_�?�±weWYk�¬�w�gvbR[	¥YgvZ\�Y�t[(!�deWY[
º¡�rjl�ld�§H�Y[Lfe�\gpwhw�[LZ_¸Y�t[LwEjlb��¦k=feZogvdejtkpb\�¦fhkpZ¼deWY[³d~¬­k_Zm[?x�j{i	gv�9xYgvdhg$wekp�Yfqi�[?w��ÛdhWY[­}~kpjtb�jtw­�1[	fe�¦kpfhZm[?x
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jtb»deWY[\¬�WY[Lfe[\i��{gv�rwe[v��©mÁ¡b¶k=�Yf(wegpZ\�Y�l[\xYgvdhgv¸6gpwe[ps9deWr[	fh[±j{wJkpbY�t�¨kpbY[\¸Yjtbrx�jtbYu��¦kpfJdeWr[m��gpfej{gv¸Y�t[Lw
Ê y ~EÊ z ~!� 5�� �åbYk�gvd�dhfejt¸Y��dh[Lw¡jlb¨dhWY[_fh[�dh�YfhbY[Lx¨[L�l[LZ\[	bHd\��s¡  5 ��s�� y j{w³deWY[±[	�t[	Z\[	bHd(i�kpb6w~dhfe�ri�dek=f
¬�jldeWCdhgvuélYÃ	Å\+�<�Ä1ÆvÇòs^� z j{w�dhWY[±[L�l[LZ\[	bHd¡i�k=brw�defh�ri-dhkpf�¬�jldeW¶dhgvu k\Ã\7$.8TqÆvÇcÈ^g 5 �rs�� y jtw6¼�� y s6Ä1Æck\Ã	s
� z j{wv¼�� y s9Æm7(7�ÅhÃ6+\+-s�� ý j{wv¼�� z s9Ã	Ä�;;Å6¤�©

V�WY[±dhgpupu=jlbYu�de[	Z\�Y�{g�dh[±jtb��¦k=feZow³deWY[mdhgpupu=[	f³Wrk�¬·dekR�6w�[±deWY[mfh[Lwe�Y�Éd"w�[	d¡dhk�i	kpbrw�defh�ri-dJkp��dh�Y��d
[L�l[LZ\[	bHdhwLÈvdhWYjtw�dh[	Z\�Y�{g�dh[�jtw2i	kpbrw�defh�ri-dh[Lx±x��YfhjlbYuJdhWY[�defqgvbrwe�tgvdejtkpb±kv�rdhWY[��7¢p«°�T[	¥y�rfe[?wewejlk=bª©#��jtfhw�dLs
dhWY[#jA<vÅ6O]PR-YÃ	ÅeÃ­¸Y�lk�iq®¡jtwªdefqgvbrwe�tgvde[?xL!1deWYj{wªj{w^3 Ð ¸	� Ñ jlb"¯ru=�Yfh[�bW�Û¥-y�s?¥�z2jtb"¯rup�Yfh[��L���-©�V�Wr[2¯rfqw~dª�Ybrjlk=b
dh[	fhZNkp�ydeWY[²§H�Y[Lfe�Ji	gpb(bYk�¬¤¸6[E�6gvfedej{gv�t�l�Ji�kpb6w~dhfe�ri�de[?x/È�g��Ûde[Lf�gp�l�pdeWY[²i	kp�t�YZ\brw/�¦fhkpZ ´ kp�Yb6x � gvfqw	sL¬­[
jtbrwe[	fed²dhWY[³�{gv¸1[	�/i�k=�l�rZmb�sygpbrxo¬�[¡i	fe[?g�de[¡g$bY[L¬ de[	Z\�Y�{g�dh[psyjtbR¬�WYj{iqW�¬�[³Zogvfh®mdeWY[Ji�kp�t�YZ\bR¬�Wr[	fh[
dhWY[��{gv¸1[	�6jtw­w~dhkpfh[Lx/©ï��[	¥Hd?s=¬�[�i�k=�y�$deWr[¡w�defh�ri-dh�Yfe[�kp�9deWY[�fh[�dh�YfhbY[Lxm[	�t[	Z\[Lb=d­jlbHdek$deWY[�dh[	Z\�Y�{g�dh[¡gpw
�¦k=�l�tk�¬�wL©�«£WY[LbY[	�=[	f­gpb�g�dedefhjl¸Y�Yde[pÀ wEb6gvZ\[�kpf²��gp�l�r[�kpf²g_w��Y¸1[	�t[	Z\[Lb=d?À wEdhgpu$kpf²i	kpbHde[LbHd­i�k=fefh[Lwe�6k=brx
dhkJi	kpbrw�dhgpbHdhwLsLdhWY[	�±gvfh[­i�k=�Yjt[Lx$jtb±deWY[­de[LZm�r�tgvde[p©�«£WY[LbY[	�=[	f7¬­[�[	b6i�kp�rb=dh[	f7g¢� [ sv¬�[�g=xYx_gpb_�Ybrjlk=bdh[	fhZ¼dek$dhWY[¡wekpfede[?xo�YbYjtkpb�§=�r[	fh�psL}~kpjtbYjlbru$deWr[³fh[Lwe�Y�Éd�kv�/dhWY[�jA<vÅ6O]PR-YÃ	ÅeÃ"¸Y�tk�iq®\gpbrx\dhWY[�dhfhgpbrw��{g�dhjlk=b
kp��� [ È9gv�{w�k6sr¬�[(¯r�t��jtb¨deWr[$de[LZ\�Y�tgvde[$¬�jldeWCdeWY[±brgvZ\[$kp��dhWY[$fh[Lwe�Y�ld¡i�k=�l�YZ\bC¬�Wr[	fh[(��gp�l�r[Lw��¦k=f¢� [iLgvb»¸6[\�¦k=�Ybrx/©oV�WYj{w(gvZ\kp�rb=dqw¡dek*Z_�Y�ldejt�Y�t[okp��dh[	f�}~kpjtbrw"¸1[�d~¬�[	[Lb¶dhWY[\¸6k=�Ybrx¿��gvfhjtgp¸Y�l[?w"gvbrx¶deWY[
[	¥��Yfe[?wewejtkpbrw�fh[�defhjt[	�yjlbrumi	kpZ\�6k=bY[	bHdqw�kv��dhWY[(fh[Lwe�Y�Éd?s�deW6g�d�x�[	�1[	b6x*kpb�deWY[?w�["��gvfhjtgp¸Y�t[Lw Ô ©
J²g=iqW$¸Y�tk�iq®Jkp��deWY[�w�k=f�dh[Lx"�Ybrjlk=b_§H�Y[	fh�"¬�jl�t�=¸1[²fh[	¬�fhjld�de[Lb_we[	�rgpfhgvde[	�t�Q�¦deWY[�fh[	¬�fhjÉdhjlbYu¡gv�tupkpfhjldeWYZ

j{w�x�j{wei	�rwewe[Lx�jlb�w�[?i-dejtkpbM�c�²gvbrxRWrgvbrxY�l[?xodek±deWr[¡[	¥y[?i���dhjlk=bR[LbYupjtbY[pÈHdhWY[¡fh[Lwe�Y�ld�Z\[	dhgpxrg�dhg��åi	kp�t�YZ\b
by�YZ±¸6[LfLs6d~�y�6[?w¡gpbrx¨brgpZ\[Lw\��w�dhg���deWY[\wegpZ\[$jlbCdeWY[\§H�Y[	fhjl[?w�k��=[	f�dhWY[±�yjtf�dh�rgv��gvbrxCfe[?gv��whiqWY[LZ\g=w	©
V�Wr[±dqgvu=up[	fJfh[Li�[Ljl�=[LwJg�w�defh[LgpZ�kv��fe[?gv�2xYg�dqgYsªgpbrx¶�6w�[?w³dhWY[mdhgpupupjtbYu�de[LZm�r�tgvde[mdek*i�k=brw~dhfe�6i-d"deWY[
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