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dhWY[(�Yfhkp�1[	f�defqgvb6w��{g�dhjlk=b�fh�Y�t[LwL«

V�®¯ko©H�Y[?w~dhjlk=brw�gvfhjtwe["g�d�deWrjtw��1kpjtbHd�.2®�WYj{iqW�¡£¢C¤&©H�Y[Lfe���{gvbrup�rgpup[£gpbrx�®�WYj{iqW�xYgvdhgmZogv�Y�rjlbYu
®�[³i	kpbrwej{x�[	f?« � w~dqgvbrxrgvfqxC©H�Y[	fh���{gvbrup�rgpup[( ¨k=f£¡J¢C¤4W6gpw£bYkvdJ�p[�d"¸1[	[	b¿x�[�±6bY[Lx/s9¸Y�Yd£dhWY[³²]y�
¸1k�x��_jtb�iqWrgpfeu=[�kp 1jldhwE[	�t�tgp¸6k=fhgvdejtkpbmWrgpw2j{whw��Y[?x �¨�Yfh[	�tjlZ\jtbrgvfh�!���p[Lfhwejlk=brw7kv 1deWr[�©H�Y[	fh�_gv�tup[L¸Yfqg/Aí���CB;s
xrg�dhgRZ\kyxY[	�DAí�CE�BÊs¬gvbrx�fe[?©H�Yjlfh[	Z\[Lb=dqwFAí��G�B2 ¨kpf£deWY[m ¨��dh�Yfe[\w�dhgvb6xYgvfqxC�{gvbYu=�rgvu=[pÈ1deWr[Lwe[mx�k�i	�YZ\[	bHdhw
we[	fh�p[$g=w�deWr[_¸rg=w�j{w� ¨kpf£kp�Yf£w~dh�rx��p«�`cb*dhWY[³gp¸rwe[	bri	[(kv Eg�w�dhgvb6xYgvfqx�j&%	[Lx*we�yb=dqg�§/sr®�[(�rwe[(deWr[\º£�Yjt�Éd
©H�Y[Lfe�R�tgpbYup�rgpup[/A ]CB¬ ¨kpf�jt�l�t�rw�defqg�dhjlbYu\k=�Yf�[�§YgvZ\�Y�t[LwL«

� wJ ¨kpfJdeWY[\Zogv�r�Yjlbrurs¬®�[³¸1[	�tjt[	�p[mdhWY[	fh[³j{w"bYkªwejlbYu=�l[6H�upkyk�xJI_kpbY[=s¬w�jtbri	[\xYjÉÌ9[	fh[	bHd$x�k�i��YZ\[Lb=d
d~�y�1[LwLs2xYg�dqgªjlb6w~dqgvbri	[Lw$gpbrx¹©H�Y[	fh��®�kpfh°y�lkHgpxYw"Zog��¿[	bHdhgpjl�¯®�jtxY[	�t�¿x�jlÌ9[	fh[	bHd_Zogv�Y�rjlbYuHw$¸1[�d~®�[	[Lb
fh[	�{g�dhjlk=brgv�JxYg�dqg4gpbrx¥¡£¢�¤��yjt[	®�w�kv $dhWYjtw�xYgvdhgY«ÍV�WY[Lfe[	 ¨kpfh[ps�®�[»we[	[»deWY[»bY[	[?x¥ ¨k=f�gTÂ=Ã	Ä1Ã	ÅeÆ�Ç
gp�lu=kpfhjÉdhWYZ deWrgvd³dhfhgpbrw��{g�dh[Lw³¡£¢C¤5©H�Y[	fhjt[Lw³kpb&dhWY[�¡J¢C¤N�Hjt[	®�w³jtb=dhk¦¶6ºJ¤Q©H�Y[	fhjt[Lw³kpb&dhWY[�xrg�dhg
w�dek=fe[?x\jlb�fe[L�tgvdejtkpbrgp�r[LbYupjtbY[LwLs9ÅeÃÊÂ=ÆvÅK�yÇlÃ �;�6��L��-�rÃM�pÆC�ÊÆ
NoÆPOQO��ÛÄHÂp«E¿[£j{x�[Lb=dhjÉ ¨��g³w�jtupbrjÉ±6iLgvbHd�we�Y¸rwe[�d
kp 7deWY[$�1k=whwejl¸Y�t[$Zogv�r�YjlbruRweiqWr[	Z\[LwLsrfhjtiqW*[LbYkp�Yu=W*dekRi	kpbHdhgpjlb�dhWY[³wekp�t��dejtkpb6w��Yfh[	�yjlk=�rwe�l���Yfek=�6kHw�[?x
jtb�fh[Lwe[LgpfhiqW*�Yfhkv}~[?i-dqw��¨k=f£jtZ\�Y�t[	Z\[	bHde[?xCjtb�jtbrx��rw�defhj{gv���Yfek�x��6i-dhw �-s/gpbrxC®�[_�Yfhk��yjtxY[_godhfhgpbrw��{g�dhjlk=b
gp�lu=kpfhjÉdhWYZ deW6g�d�gv�r�Y�ljt[Lw�dhk\deWYj{w� ågvZ\jt�l��kv 7Zogv�Y�YjtbYuHw	«

Á£�Yf�wekp�t��dhjlk=b��Yfhk�i�[L[LxYw�jtb�deWYfh[	[(w�de[	�6w%.
�p«DR�Ô �1�¹�!4TS�U�S R0V�deWr[³jtbri�k=Z\jlbYu�¡£¢�¤¾©H�Y[Lfe�*¸y�ªgv�Y�Y�t�yjlbru�[?©=�rjl��gv�t[	b6i�[_fh�Y�t[LwLs9¸YfejtbYu=jlbYu�jÉdJdek
g³ ¨kpfhZ ®�WYj{iqW�j{w�Z\kpfh["gv�Y�Yfhkp�rfej{g�dh[� ¨k=f�defqgvbrwe�tgvdejtkpb¬ÈydhWYj{w�jtw�xY[Lwhi�fhjl¸1[Lx�jlbªwe[Li�dejtkpb)G�«

��« �	��� R ��4G���WS R0V5dhWY[¿bYkpfhZogv�tjX%L[Lx ¡£¢�¤ ©H�Y[Lfe� jtb=dhkT¶rºJ¤�kpb5gY*Z�ÛÅ��T�rÆvÇ\[³Â=Ã	Ä1Ã	Å���3¦ÅeÃ	ÇlÆC�T���vÄ1Æ�Ç
weiqWr[	ZogYspdeWrgvd´i	gvb\Z\k�x�[	�1gvby�_¡J¢C¤ªx�k�i��rZm[LbHdLÈ=defqgvbrwe�tgvdejtkpb\fh�Y�l[?w2gvfh[��Yfh[Lwe[	bHde[?x³jtbow�[?i-dhjlk=b
] «
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]Y« � Ð 4G���WS Ô(R �!4�� � Ð � Ñ � Ð=Ó ��S¨�ZS R>Vªkv �deWr[$©=�r[	fh�odeWrgvd�fe[?w��r�Édh[LxR ¨fek=Z�deWr["defqgvbrwe�tgvdejtkpb	.7®�["�rw�[
deWY["fh[	�{g�dhjlk=brw�jlb�deWY["�YWy��wejtiLgv�/w~dhkpfqgvu=[£gpw�Zog�dh[	fhjtgp�lj&%	[?x��yjt[	®�w�k��p[Lf´dhWY["up[	br[	fhjtiJweiqWr[	ZogYs�gpw
x�[�dqgvjt�l[?x�jlbªwe[Li-dhjlk=b���«

V�Wrjtw\�{gpw�d�©=�r[	fh�&fe[L®�fejldejtbYu¦w~dh[	�¥x�[�dh[	fhZ\jlbY[?wmdeWY[*Zogv�r�Yjlbru¦we[�d\ ¨k=fo®�WYjtiqWTkp�rf�w�k=�l��dhjlk=b4WYk=�txrw .
dhWYk=we[oZogv�Y�rjlbYuHwJdeWrgvd³gv�t�tk�®½deWr[�fe[L�tgvdejtkpbrgp�Ew~dhkpfqgvu=[_dhkª¸6[RxY[Lwhi�fhjl¸1[Lx¦gpw"�yjt[	® k��p[Lf"kp�Yf$�yjtf�dh�rgv�
u=[	bY[Lfej{iJweiqWY[LZogY«

	�
9Ñ �ZSå�=�!4EÕ����L�)S R Õ Ð�´Ð�R Õ Ð�R � Ð V�WYjtw´deWrfe[L[�nÊ�l[L�p[	�{wEgp�Y�Yfhk=gpiqW\Wrg=w´g(¸rjlu³�Yfhg=i-dhjtiLgv�6g=x���gvbHdhgpup[ .
jld¯we[	�rgpfhgvde[?w7deWY[��lk=upj{i	gv�6gvbrx\�YWy��wejtiLgv�r�yjt[	®�w2kp 9deWY[JxYg�dqgYs=gpbrxox�[?i�kp�r�Y�l[?w´©H�Y[Lfe�_defqgvbrwe�tgvdejtkpbm ¨fhkpZ
dhWY[ªj{x�[	bHdejl±6iLg�dejtkpbTkv JdeWr[*dhgv¸r�l[?w\bY[	[?x�[Lx¾dek&gpbrw�®�[	fmdhWY[ª¡£¢C¤�©H�Y[Lfejt[LwL«¥V�WY[ª�tkpupj{i	gp�ÉnÊ�YWy��w�j{i	gp�
jtbrx�[L�6[Lbrx�[Lbri�[=s¬ ¨kp�t�tk�®�jlbYuRdeWY[oj{x�[?g� ¨fhkpZ�""¢�gv�rw5Aí�p�ZBÊs¬jtbHdefhkyxY�ri�[?w£Z\k=fe[ox�[Lupfh[	[Lw£kv ¯ ¨fe[L[Lx�k=Z'jtb
�tjtbY°yjlbYu(fh[	�{g�dhjlk=brgv�Ygpbrx\¡£¢�¤CxYg�dqgYÈp ¨kpfE[	§�gpZ\�Y�l[=spjl ¬g(bY[	®¾dhgp¸Y�t[�i�k=b=dqgvjtbYjtbYu"¡£¢C¤ªjtb� ¨k=feZog�dhjlk=b\jtw
g=xYx�[?x/svdhWY[�®�WYk=�l[�Zogp�Y�YjtbYu$x�ky[Lw´bYkvd´br[	[Lx³dhk_iqWrgvbrup[5.�®¯[�k=bY�t�³bY[L[Lx\�Yfhk��yjtxY[�g_x�[�±rbrjÉdhjlk=bokv 9deWY[
dqgv¸Y�t[_g=w�g\�yjl[L®5k��=[	f�dhWY[$up[LbY[	fhj{i(weiqWY[LZogY«��Ykpfh¸Yj{xYx�jtbYuRg=i	i�[?wew�dhkRg\dqgv¸Y�t[(jtw£gv�{w�ko[?gpwe��n�fe[LZmk��=[
dhWY[´i	kpfhfe[?w��1kpbrxYjlbYu��yjt[	®&x�[	±rbYjldejtkpb¬«��Y�YfedeWY[LfeZ\k=fe[=s?g��tkpu=jtiLgv�ln;�rWH��wejtiLgv�vwe[	�rgpfhgvdejtkpb"gv�t�lk�®�w�w�[?gvZ\�l[?wew
dhfe[?g�dhZm[LbHd$kv �fe[?x��YbrxrgvbHd$fe[L�tgvdejtkpbrgp�Ew~dhkpfqgvu=[5.(jl �fe[?x��YbrxYgpbHd$fe[L�tgvdejtkpbrgp�2�Hjt[	®�w_gvfh[oZ\gvde[Lfej{gv�tjX%L[Lx/s
®�[J®�jl�t�/¸6[$gp¸Y�t[�dhkm�6w�[JdeWr[	Z�[	§�g=i-dh�l���tjt°p[£deWY["¸rg=w�[Jdhgp¸Y�t[LwLsH¸y��[	§��Y�lk=jÉdhjlbru_dhWY[	jtf��yjl[L®Nx�[	±rbYjldejtkpbrw
k��=[	f�deWr[Ju=[	bY[Lfej{i"weiqWr[	ZogY«
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 Á£�Yf³i�kpbHdhfejt¸Y��dhjlk=brw_iLgvb¦¸6[�kp��dh�ljtbY[?x&gpw( ¨k=�l�tk�®�wL«�¿[��Yfhk��yjtxY[
[?©H�Yjl��gp�l[Lbri�[�fh�Y�t[Lw_ ¨kpfoº£�Yjl�ldm©H�Y[Lfe�¦fh[	®�fhjÉdhjlbrurÈ7deWr[Lwe[Rfh�Y�l[?w³gp�l�tk�® �rw_dek�brkpfhZ\gp�lj&%	[�©H�Y[Lfejt[LwLs� ¨kpf
gpb4[?gpwejl[Lf_dhfhgpbrw��{g�dhjlk=b&dek¹¶rºJ¤´«7»[ªgvb6gv�t�J%L[�dhWY[� ¨[Lg�dh�Yfh[Lwmfe[?©H�Yjlfh[Lx& ¨fek=Z deWY[ªw�dhgvb6xYgvfqx4©H�Y[Lfe�
�{gvbrup�rgpup[psEgpbrx¹[	§��Y�tgpjlb¾WYk�®Í[Lg=iqW4kp �deWY[LZ i	gpb¹dhfhgpbrw��{g�dh[�dhk¦¶rºJ¤´È2gv�{w�k6sE®¯[��Yfhk��Hj{x�[�jlb6w�jtupWHdhw
k=bCw��1[Li	jÉ±1i$i�k=brw~dhfe�6i-dhw�deWrgvdJiLgvbYbYkpd�¸6[³�Yfhkyi	[Lwhw�[?x�¸H�ªg�wejtbYup�t[(�rgpwhw�jtb�gofh[	�{g�dhjlk=brgv��[	bYu=jlbY[=«�»[
[	§��Y�lk=jÉdJw�[LZ\gpbHdej{i"jlb� ¨k=feZogvdejtkpbCgv¸1kp�Yd�deWY[³�yjlfede�rgp�¬up[LbY[	fhj{i$weiqWr[	Zogmdek��rfe�Ybr[$�rwe[	�t[Lwhw��yjl[L®�w� ¨fhkpZ
dhWY[m¶6ºJ¤4©H�Y[	fh��fe[L®�fejldejtbYu��Yfhk�i�[?wewLsrdhk�we�6[L[Lxª�r�ªdeWY[mfh[	®�fhjÉdhjlbYu6«���jlb6gv�t�l�=s1®�[_�rfek=�6kHw�[_g�Â=Ã	Ä1Ã	ÅeÆ�Ç
 ¨fqgvZ\[L®¯k=fe°( ¨k=fEdhfhgpbrw��{g�dhjlbru³º£�Yjl�ld¯©H�Y[Lfejt[Lw´jlbrxY[	�1[	brx�[LbHde�t�mkp 9deWY[£¡£¢C¤¬n;fh[	�{g�dhjlk=brgv�YxYgvdhg(Zogp�Y�YjtbYurs
dhWy�rw�i�k=Zm�r�l[	de[	�t��we[	�6gvfqg�dejtbYu³deWY[$w�dek=fhgpup[Jx�[Lwejlu=bR ¨fhkpZ�deWY[$©H�Y[Lfe�odhfhgpbrwe�tgvdejtkpb¬«

¿[oWrg��p[mjtZm�r�l[LZm[LbHde[Lx¿gv�t�2kv ¯deWY[ox�[?wei	fejt¸1[Lx�defqgvbrw� ¨kpfhZog�dejtkpb6w �åbYkpfhZogv�tjX%?g�dejtkpb�s9defqgvbrwe�tgvdejtkpb¬s
fh[	®�fhjldejtbYu*��kpb»dek=�»kp �g�fe[?w�[?gvfqiqWCfh[	�{g�dejtkpb6gv�2xYg�dqgv¸rg=w�[³�Yfhkvdekpd~�y�6[=È�jtb»u=[	bY[Lfhgp�Gs9dhWY[�i��YZ\Z³�Y�tgvde[?x
dhjlZ\[�w��1[	bHd�jtb(dhWY[Lwe[¯w�de[L�rw¬j{w�jtbrwejlu=bYjl±6i	gpb=d?«�V�WYj{w�[	§�[Li��Ydejtkpb"dejtZ\[´j{w�brkvd�g��ljtZ\jÉdqg�dejtkpb$ ¨kpf¬dhWY[´u=�lk=¸rgv�
gp�Y�Yfhk=g=iqW �¨�yjlfede�6gv�7¡£¢C¤ i	kpfhfe[?w��1kpbrxYjlbYu�dek�fe[?gv��fe[L�tgvdejtkpbrgp��xYgvdhg*�-È/dhWY[\[�§�jtw�dejtbYu��ljtZ\jÉdqg�dhjlk=brw"gvfh[
[	§��Y�tgpjlbr[Lx*jtb�w�[?i-dhjlk=brw�GYs ] gvbrx���s1gpbrxCgpfej{w�[" ¨fhkpZÎdhWY[_Z\j{w�Zog�dqiqWª¸6[	d~®¯[L[	bªdhWY[m¶6ºJ¤4gvb6xª¡£¢C¤
xrg�dhgmZ\k�x�[	�{wL«
`cb³deWY[� ¨k=�l�tk�®�jlbru£we[Li-dhjlk=b¬sv®�[¯u=jl�=[¯g� ¨kpfhZogv��x�[Lwhi�fhjt��dejtkpb³kv YdhWY[��Yfek=¸Y�t[	Z*svw��rfe�=[	�(fh[	�{g�de[?x(®�kpfh°1s

gpbrx�kp��dh�ljtbY["kp�Yf�i	kpbHdefhjt¸Y��dejtkpb�«�¿[JdeWY[Lb*�Yfek�i	[	[LxRdekox�[?wei	fejt¸1[£dhWY[(i��Yfhfh[	bHd�w~dqg�de["kp �deWr[$gv�tup[	¸rfhgrs
xrg�dhg³Z\k�x�[	�;sYgvbrx�©H�Y[	fh�o�tgpbYup�6gvup[£fe[?©H�Yjlfh[	Z\[Lb=dqw´j{x�[Lb=dhjÉ±6[Lx�¸H�\dhWY["²]H�Tu=fek=�Y� �Gw�[?i-dhjlk=b�] ��«2»[
xY[	�pkpde[�w�k=Zm[�we�rgpi	[´dhkJgJx�[Lwhi�fhjt��dejtkpb$kp rdhWY[�º£�Yjl�ld2©=�r[	fh�(�tgpbYup�rgpup[Ejtb\w�[?i-dejtkpb³�rs�¸1[� ¨k=fe[�x�[Lwhi�fhjt¸Yjlbru
dhWY["deWrfe[L["©H�Y[Lfe�R�Yfek�i	[Lwhw�jtbYu\w~dh[	�rw�jtb*kp�Yf� ¨fqgvZ\[	®�kpfh°9«�¿[$i�k=bri��t�rx�["jtbªw�[?i-dejtkpb EY«
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¿[J�Y�tg=i�[£kp�Yfqw�[L�l�=[Lw´jlb�deWY[£ ¨kp�t�tk�®�jlbYumi�k=b=dh[�§yd�.�®�[Jgpfe[£upjt�p[	b�g$fh[	�{g�dejtkpb6gv�1[	bYu=jlbY[Jgvbrx�w�k=Z\[��yjl[L®
xY[�±rbYjldejtkpb�Zm[?iqWrgvbrjtweZ��tjtbY°yjlbYu�xYg�dqg�jtbªfe[L�tgvdejtkpbrgp�¬dhgp¸Y�t[Lw�gpbrxª�yjtf�dh�rgv��¡£¢C¤4�Hjt[	®�w�kv 7deWrjtwJxYg�dqgY«
`cb¦dhWYj{w³i	kpbHde[	§Hd?s�®�[�jtby�p[Lw�dejtu=gvde[).0�rÃ �1�YÃ	Å�ÆvÄ�� ����. � � �-� O����P�����	ÇlÃ �<��Ã�yÃP3 ���cÃ/	6�7 8 �rÃ�Å��åÃ � ��Ä
�1�YÃ �	ÃM*Z�ÛÅ����rÆ�Ç *Z�åÃ . �6. �-�1���ÛÄ �-�rÃ$ÅhÃ�ÇlÆC�T���vÄ1ÆvÇ������ =2?
���¾dhk¦bYk�®(sEdhWY[ª©=�r[	fh�¦defqgvbrwe�tgvdejtkpb¾�Yfek=¸Y�t[	Z Wrg=wmkpbY�t�¹¸1[	[	b¾dek=�riqWY[?x4®�jldeWYjtbTdeWY[ªi	kpbHde[	§Hd

kp ¯g�upjt�p[	b��rgvfedej{i��Y�{gvfJZogv�Y�rjlbYu�de[?iqWYbYj{©H�Y[p« µ [	 ¨kpfh[_kp�Yde�tjlbYjtbYu�kp�Yf"gv�r�YfekHgpiqWCjtb»we[Li�dejtkpb¦��«í��s9®¯[
jtbHdefhk�x��ri�[ogªwhgvZ\�Y�t[�xYg�dqgv¸rg=w�[m ¨k=f(jl�t�l�6w~dhfhgvdejtkpb¬s�gvbrx¿®�[o¸Yfejt[ #6��x�[Lwhi�fhjt¸6[o[	§yj{w�dejtbYuª�Yfhkp�1k=whgv�{w£kp 
Zogp�Y�YjtbYu=w�¸1[�d~®�[	[Lb�¡J¢C¤&gvbrx�fh[	�{g�dejtkpb6gv�¬xYgvdhgv¸6gpwe[£jtbªw�[?i-dejtkpbª��«t�p«

���!� � 4 Ð Õ����?� �Yk=f¯jt�l�t�rw�defqg�dhjlk=b¬s=®�[��6w�[Jg_whgvZ\�Y�t[£xYgvdhgv¸6gpwe[�dhgp°p[	b� ¨fek=Z dhWY["i�kpbHdh[�§yd¯kp ¬WY[Lgp�ÉdhW
�rfekp ¨[Lwhw�jtkpbrgp�tw�jlbY ¨kpfhZ\gvdejtkpbmw���w�de[	ZowLsvw�Wrk�®�b_jtb_±ru=�Yfh[£�=«�V�WYj{w7jtw2g£�tjl°=[	�t�"±r[	�{x_kp 6gv�r�Y�lj{i	gvdejtkpbmw�jtbri�[
fh[	�{g�dh[Lx�xrg�dhg³i�k=�l�t[Li�dejtkpbrw¯Wrg��p[JgpiLi��YZ³�Y�tgvde[?xojlb�� �Jµ ¢»¶�w� ¨kpf�g_�tkpbru$dejtZ\[ps�®�WYjt�t[Jg³i�kpZ\�Y�t[�dh[Jwe[�d
kp  � V � w´x�[Lwhi�fhjl¸rjlbYu"��gvfhjtkp�rw7xYgvdhg"w~dhfe�6i-de�rfe[?w �å[p« ur«� ¨kpf2�rgvdejt[	bHd2jlbY ¨kpfhZ\gvdejtkpb¬s=x�jtwe[Lg=w�[?w	svxYjtgpupbYkHw�j{w	s
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k=bY[\i�kp�t�YZ\b¿�6[Lf"d~�H�1[\kv ���gp�l�r[m�1k=whwejl¸Y�t[pÈ�deWY[ox�[?w~dhjlb6g�dejtkpb»±r[L�tx»kv �[	�p[Lfe�*[?x�up[\j{w"[	jldeWY[Lf"g�bYk�x�[
k=f(g*��gp�l�r[mkp �g�u=jl�=[	bCd~�y�1[p«�V�WYj{w(�rgp�6[Lf$x�ky[Lw"bYkpd$�Yfhk��Hj{x�[\gv�tupk=fejldeWYZow£ ¨kpf$©H�Y[Lfe�Cdefqgvbrwe�tgvdejtkpb¬«
|7[Lf� ¨k=feZogvb6i�["Z\[Lgpwe�Yfh[Lw�k=bCg\fe[L�tgvdejtkpbrgp�¬� �£µ ¢�¶� ¨k=f�we[	�p[Lfhgp�9d~�y�6[?w�kv 7¡£¢�¤¹©H�Y[	fhjl[?w�weWYk�®QdhWrg�d
dhWY[o�rgpf�dhjÉdhjlk=bY[Lx»[Lx�u=[ogv�Y�Yfhk=g=iqW¬s/i�k=Z_¸YjtbY[Lx»®�jldeW¦jlbr�ljtbYjtbYuª��gv�t�Y[LwLs¬kvÌ9[	f"dhWY[o¸1[Lw�d$�6[Lf� ¨k=feZogvb6i�[p«
V�Wrjtw£jtw£�YbrxY[	fqw~dqgvbrxYgp¸Y�t[_w�jtbri	[��åg*��we[	�l Ûnl}~k=jlb6w�k=bªdeWY[mi�k=Zm�r�l[	de[F'¯x�up[³dhgp¸Y�l[mgvfh[_g��pk=jtxY[Lx*gvbrx �¨¸ �
}~k=jlb6w�dekofh[�defhjt[	�p[J��gv�t�Y[Lw�gpfe["�YbrbY[Li	[Lwhgvfh�ojÉ �deWY[L��gpfe[JbY[Lw�de[?x�®�jÉdhWYjlb*[L�l[LZm[LbHdhwL«

��jtbrgv�t�l�=s$At� ] B�x�jtwhi��6wewe[LwJdhWYfe[L[\Z\gp�Y�YjtbYu=w(xY[	fhjl�=[Lx� ¨fek=Z g*w�jtZ\�Y�ljl±r[?x»u=fhgp�YW¦w~dhfe�ri�de�Yfh[\kv �deWY[
� V � w	« '�k�x�[?wmjlb4deWY[�upfqgv�YW¹gpfe[�i�k=brw~dhfe�6i-de[?x¦ ¨kpfm[Lg=iqW¹[	�t[	Z\[Lb=dmd~�y�6[=È¯g»�rgvfh[	bHdenÊiqWYjt�{x¦kpfm` � n
` � �D' �4fe[L�tgvdejtkpbrweWYjt��jtbRdhWY[ � V � j{w�Z\kyxY[	�t[Lx�¸H��g\x�jtfh[Li-dh[LxR[Lx�u=[� ¨fhkpZÍdhWY["�rgvfh[	bHd�bYk�x�[JdekmdeWY[
iqWrjl�{xªbYk�x�[=s6dhWY[	fh[� ¨k=fe[³w��riqWªu=fhgp�YWrw�Z\g���Wrg��=[_i���i��t[LwL«£V�Wrfe[L[$Zogv�Y�YjtbYuHw£gpfe[$�rfek=�6kHw�[?x/s6fqgvbrupjtbYu
¸1[�d~®�[	[Lb¹ ¨�Y�t�t�¹bYkpfhZogv�tjX%L[Lx¹gpbrx¹Wrjlu=WY�l�&fh[LxY�YbrxYgpb=d?È�deWY[*jtb=dh[	fh[Lw�d³kp �deWr[�Zogv�r�Yjlbru=wmjtwog=wewe[Lwhwe[Lx
¸y�Ci	kp�YbHdejtbYuRdeWY[mby�YZ_¸1[	f"kv �}~kpjtbrwJfe[?©=�rjlfh[Lx*dhk�fh[Li	kpbrw�defh�ri�d�deWr[mx�k�i	�YZ\[	bHdL«$¿[mbYkvdh[_dhWrg�d"deWrjtw
Z\[?gpwe�Yfe[�xYkH[?w$bYkpd³gpiLi�k=�YbHd( ¨kpf³xrg�dhg=w�[	d$�rgvfedej{i��r�tgpfejldejt[Lw(k=f_gC©H�Y[Lfe�»Zmjl§/«CV�WY[�Zogv�r�Yjlbru=w(dhWrg�d
�rfek��yj{x�[Lw¯deWr[J¸1[Lw�d��1[	fe ¨kpfhZ\gpbri�[=s�i	gv�t�t[Lx)� ���	Å�����s6gp�l�tk�i	gvde[Lw�g³dhgp¸Y�t[£ ¨k=f�kpbY[J[	�t[	Z\[Lb=d�d~�y�1[(gpw�wekHk=b
g=wJjÉdqw$i�k=fefh[Lwe�6k=brx�jtbYuRbrkyxY[mjtb»deWY[ou=fhgp�YW �Gg �£Wrgpw�%L[	fhk�jtb�ncx�[	u=fe[L[³k=f��¨¸ �£jld$¸6[L�lk=bYu=w£dekªgvd"�t[Lg=w~d
g\�tkykp�*jtb�dhWY[$u=fhgp�YW¬srgpbrx .E[LjÉdhWY[	f�W6gpw�jtb�ncx�[	u=fe[L[Ju=fe[?g�dh[	f�deW6gvb*kpbY[=srk=f�i	gvbªgp�Y�6[?gvf�gpby��by�YZ_¸1[	f
kp ¯dhjlZ\[?w��XH��ZI �£jtb¦g*�6gvfh[	bHdL« � �l�¯[	�t[	Z\[	bHdhwJdhWrg�dmx�k*bYkvd$Z\[	[	d$deWr[Lwe[�i�fhjÉdh[	fhjtg�gvfh[ow~dhkpfh[Lx»®�jÉdhWYjlb
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dhWY[(i��tk=we[Lw�d�gvbri	[Lw�dekpf¯ ¨kpf�®�WrjtiqW*g³dhgv¸r�l["®�gpw�i�fh[Lgvde[Lx¬«7V�Wr["gp��deWrkpfqw�we°p[	dhiqWRdeWY[Jdefqgvb6w��{g�dhjlk=b� ¨fhkpZ
¡J¢C¤/n�ºJ¤T©=�r[	fhjl[?w"kpb»deWY[ �K�YÆvÅeÃ;�»Z\gp�Y�YjtbYu�dekC¶rºJ¤´È/kp�Yf"Z\[�dhWYk�x»u=[	bY[Lfhgp�lj&%	[?w�dhWY[	jtf$fh[Lwe�Y�ldhw£ ¨kpf
g¦�{gvfhup[Lfo ågvZ\jt�l�Tkv (Zogv�r�Yjlbru=wLs�gpbrx �Yfhk��yjtx�[?wog&Z\kpfh[*deWYk=fek=�YupW jtby�p[Lw�dejtu=gvdejtkpbTkpb dhfhgpbrw��{g�dhjlbru
 ¨[?g�dh�Yfe[?w�kv 7g_ ¨�r�l�lnT#6[Lx�u=[Lx�¡£¢C¤&©H�Y[Lfe�R�tgpbYup�rgpup[=«

��Ð��>R S R>V M 3PO � S ÐHÓ � Ô � � Ð 4å�Y�WS Ô�R �!4$�?����4 Ð � ¢ªkpfh[�fh[Li�[LbHde�t�ps�deWY[�Zogv�Y�rjlbYu��Yfek=¸Y�t[	Z Wrgpw
¸1[	[LbCdqgpiq°y�l[?xC®�jldeW¿g�dqgv¸Y�t[�nci�[Lb=dhfej{i$�r�tgpb�kv �g�d�dqgpiq°+.�u=jl�=[	bC[	§yj{w�dejtbYu�fh[	�{g�dhjlk=brgv��xYg�dqg�i	kp�t�l[?i-dhjlk=brw	s
dhWY[� ¨k�i��6wEj{w2kpboWYk�®¾dek_[���i�jt[	bHde�t�m[�§��6k=f�d´gpbrx\©H�Y[	fh�_dhWY[	Z¼�YbrxY[	fEdhWY[� ¨k=feZ kv /¡£¢C¤�x�k�i��YZ\[	bHdqw	«

¡£|@'´� � '�V�Á A ��B"�rfek=�6kHw�[?w�g��pÃTL�Æ���Ç ��¡£¢�¤¼¶�iqWr[	Zog¹ ¨k=f*Z\gp�Y�YjtbYu gvby� fe[L�tgvdejtkpbrgp��dqgv¸Y�t[pÈ
k=bY[�[	§YgvZ\�Y�t[�j{w�weWYk�®�b²jtb¥deWr[»Z\[LxYjtiLgv�"xYg�dqgv¸rg=w�[Cjtb²±6up�Yfh[¹�ps� ¨kpf�deWY[»|2g�dejt[	bHd�dhgp¸Y�l[=«¼V�Wrjtw
wejtZm�r�l[�Zogp�Y�YjtbYuªfe[ #r[Li�dhw"dhWY[odqgv¸Y�t[���de�Y�Y�t[��vg�dedefhjl¸Y�Yde[�w�defh�ri-dh�Yfe[okp �deWY[odqgv¸Y�t[pÈ2®�[�weWYk�®¼g � V �
 ¨k=f´¸Yfh[	�yjld~�p«2¢ªk=fe[�i	kpZ\�Y�t[�§oZogv�Y�rjlbYuHw	sH�tjl°=[�deWr[£k=bY[� ¨kpf¯deWr[J��[?i�k=fhxYwEdhgp¸Y�l[£jlb�±rup�Yfh[_� �ÛdhWrg�d�Wrgpw
u=fek=�Y�1[Lxmfe[?i�k=fhx³[	bHdefhjt[LwEg=i	i�k=fhxYjlbYu£dek$deWY[£¶r¶ybYk(kv 9dhWY[��rgvdejt[	bHd ��sHiLgvb\¸6[£x�[�±rbr[LxogpwE¡£¢C¤C©H�Y[Lfejt[Lw
gpu=gpjlbrw�d�deWY[�xY[� ågv�r�ÉdEZogv�r�Yjlbrur«7��we[	fE©H�Y[	fhjt[Lw2gvuHgvjtbrw�d2i	�rw�dekpZ��Hjt[	®�w´gvfh[�i	kpZ\�6kHw�[?xm®�jÉdhW³dhWY[��yjl[L®
xY[�±rbYjldejtkpb6w�gvbrx�fe[?w��r�Éd�jtb�¡J¢C¤¦©H�Y[	fhjl[?w�gvu=gpjlb6w~d�deWY[$xY[� ågv�r�Éd�Zogv�r�Yjlbrur« � upfqgv�YW�fe[L�Yfh[Lwe[	bHdhgvdejtkpb
kp �dhWY[Lwe[ª©=�r[	fhjl[?w³j{wo�=[	fh�¹i��tk=we[Rdhk»dhWY[ªjtb=dh[	fhbrgv��¶rºJ¤·©H�Y[Lfe�¹fh[	�rfe[?w�[Lb=dqg�dhjlk=b¹jlb¾deWr[ª` µ ¢ �Jµ �
i	kpZ\Z\[	fqi�j{gv���YfhkyxY�ri-d?s´gvbrx¾[	b6gv¸Y�t[Lw_deWY[�dhfhgpbrw��{g�dhjlk=b¹kv £deWY[*¡J¢C¤N©H�Y[Lfe�¦dhk¿g¦¶rºJ¤5©H�Y[	fh�9È¯bYk
 ¨�rf�dhWY[	f�dhfhgpbrw��{g�dhjlk=b�xY[�dhgpjl�{w�gvfh[J�Yfek��yj{x�[Lx¬«

`cb At� �ZB;srdeWY[mgv��dhWYkpfqw�gvfh[$i�k=bri�[Lfebr[Lx�®�jÉdhW�gv�lde[Lfeb6g�dejt�p[(®�g���w�kv 2[���i	jl[Lb=dh�l�*i�k=brw�defh�ri-dhjlbYu\ ¨�r�l�t�
Zogvde[	fhj{gv�tjX%L[Lxo¡J¢C¤¿�Hjt[	®�w¯kv �deWY["xYgvdhgY«2V�WY[JZogv�Y�rjlbYum�{gvbYu=�rgvu=[�j{w�¶6ºJ¤�[	§Hdh[	brxY[Lx�®�jldeW�[	�t[	Z\[Lb=d
i	kpbrw�defh�ri�dekpfqwLÈ=dhWrg�d�w�de�rxY�Rj{w�bYkvd�i	kpbri	[	fhbY[Lx�®�jÉdhW*¡£¢C¤&©H�Y[Lfe�\dhfhgpbrw��{g�dhjlk=bRdhk�¶rºJ¤E«

��jtbrgv�t�l�=sHdeWY[(¶yjt�l°���k=��de[£�Yfekp}~[Li�d A ECB1�6w�[?w¯g$we�1[Li�j{gv�1�{gvbYu=�rgvu=[���¡£¤C ¨kpf�w��1[Li	jÉ ¨�yjtbYu_¡J¢C¤C�yjt[	®�w
kp �fh[	�{g�dhjlk=brgv�Exrg�dhgr« � b¹��¡£¤²©H�Y[Lfe�»Wrgpw_g H~fh[�dhfejt[	�=[�I³�rgpf�d(dhWrg�d³u=g�dhWY[	fqw(xYgvdhg� ¨fhkpZ fh[	�{g�dhjlk=brgv�
dqgv¸Y�t[Lw7�6w�jtbYu$gvbo¶rºJ¤¬n;�tjl°=[�w��ybHdhgv§9s=gvbrxmg H�i	kpbrw�defh�ri�d I¯�rgpf�d2dhWrg�dE¸r�Yjl�{xYw2¡J¢C¤ªw�defh�ri-dh�Yfe[��rwejtbYu"deWY[
fh[	�{g�dhjlk=brgv�vxrg�dhgr«�V�k�upfhkp�Y�"k=��de�Y�Yd�jlbY ¨kpfhZ\gvdejtkpb"jlde[	Zow�jlbHdek£g�w�jtbYu=�l[2[L�l[LZm[LbHdLs?deWY[>H�i	kpbrw�defh�ri-d�I��rgpf�d
kp Egvbª��¡£¤4©=�r[	fh��x�[?wei	fejt¸6[?w�deWr[	Z�gpw�iqWrjl�{x�fh[	b*kv Egvbª[L�l[LZ\[	bHd�®�WYk=we[$�Ybrjt©H�Y[LbY[Lwhw�j{w�up�6gvfqgvbHde[L[Lx
¸y�*dhWY[�©H�Y[	fh�ª[�§�[Li	��dejtkpb»�YbYjldL«oV�WYj{w(i	gpb�¸1[�gpi	i	kpZ\�Y�tjtweWY[?xC¸y�Cgpwhw�jtupbrjlbYuRdekªgvb¿[	�t[	Z\[Lb=d$gpb�` �
gvd�dhfejt¸Y��dh[R®�WYkHw�[���gp�l�Y[�jtwmi�k=Z\�Y��de[Lf_¸y�&g�¶y°=kp�t[	ZË ¨�Ybri�dejtkpb¬sEg=w$jldm®�gpw$xYkpbY[=s7 ¨kpf_[	§YgvZ\�Y�t[ps2jtb
¡J¢C¤/n�ºJ¤@A ] BÊ«.��we[	f�¡J¢C¤¦©=�r[	fhjl[?w�gvfh[Ji	kpZ\�6kHw�[?xR®�jldeWª��¡J¤¦�yjl[L®Nx�[	±rbYjldejtkpbrw�gpbrx�fe[?w��Y�ld�jlb*bY[L®
��¡£¤Es6deW6g�d"jlbªdh�Yfhb�j{w�dhfhgpbrw��{g�dh[Lx�dhk�¶rºJ¤¾©=�r[	fhjl[?w�we[	bHd�dhk�deWr[³[	§y[?i���dhjlk=bC[	brupjtbY[pÈ1deWr[$ ågpi�d£dhWrg�d
dhWY[_Zogp�Y�YjtbYuRj{w�x�[	±rbY[?xª ¨fhkpZÎfe[L�tgvdejtkpbrgp�/dek�¡£¢C¤¾x�[�dh[	fhZmjtbY[?w�dhWY[_�=[	fh��brgvde�Yfh[$kp ´��¡£¤¾gvbrxªkp 
dhWY[Jdefqgvbrwe�{g�dejtkpbR�Yfek�i	[Lwhw	«�`cb�i	kpbHdefqgpw�dLsH®�[£�Yfhkp�1k=we["g_Z\kpfh[�u=[	bY[Lfhgp�r ¨fqgvZ\[L®¯k=fe°ox�[?w�jtupbY[?xodhkmx�[?gv�
®�jldeWm¸1kvdeW\fh[	�{g�dhjlk=brgv�lnGdhkvnÊ¡£¢C¤�gvbrx³¡£¢�¤/n;dekvnÊfh[	�{g�dejtkpb6gv�HZ\gp�Y�YjtbYu=wLÈ=gp�twekrs�k=�Yf7defqgvb6w��{g�dhjlk=b$Z\[�deWrkyx
xYkH[?w�bYkvd�br[	[Lx�gvby��kpdeWY[Lf��tgpbYup�6gvup[J¸1[Lwejtx�[$gpb�¡J¢C¤&©H�Y[	fh���{gvbYu=�rgvu=[£gpbrxª¶rºJ¤E«

��� � � -&4L'G# H�4J$K! '"(9?BADC	��
":>- !�:I# ! ' $��: (.:�'":>-&4LH�� 4L# :
¿[$WYk=�6[(¸y��bYk�®QdhWY[$fh[Lg=x�[	f�j{w�i	kpby�yjlbri	[LxRdeWrgvd£g\upfh[Lgvd���gpfejt[�d~��kv 2Zogv�Y�rjlbYuHw�i	gpbª¸6[(jtZogvupjtbY[?x
¸1[�d~®�[	[LbR¡J¢C¤¦x�k�i��YZ\[	bHd�gvb6xRfh[	�{g�dhjlk=brgv�6dhgp¸Y�l[?w�w~dhkpfhjlbru$deWr[	jtf�xYg�dqgY«2V�WY[(w�k=�Yfqi�[�kp �dhWYjtw���gpfejt[�d~�
fh[Lwej{x�[Lw�jlb_deWY[�xYg�dqg�jtbrw�dhgvb6i�[ps?dhWY[�gp�Y�Y�tjtiLg�dhjlk=b$kpf7w~dhkpfqgvu=[Ei�kpb6w~dhfhgpjlbHdhwLsLdeWY[�Z\k=w�d� ¨fh[L©H�Y[Lb=d7©H�Y[	fhjl[?w	s
gpbrxRdeWY[$we[	brwe["kv �deWY["dhfhgpbrwe�tgvdejtkpb �å®�WY[�dhWY[	f�jÉd�u=kH[?w¯ ¨fek=Z�¡£¢C¤¿dhkofe[L�tgvdejtkpbrgp�9kpf�deWr[(kp�Y�1k=wejÉdh[ ��«
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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[$� . "J[	br[	fqgv�¬gvfqiqWYjlde[?i-de�rfe[=«

�rfek=Z k=�YfR�1[	fqw��1[Li�dejt�p[=s�jlZ\�1k=wejlbYu¾g¹w��1[Li	jÉ±1iªZogv�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=brw�gpfe[_[	bHdejlde�t[LxCdek�dhWY[	jtfJ�rgvfedej{i��Y�{gvf�Z\gp�Y�YjtbYu=wLsH}~�rw�dJgpw�deWr[_�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
gpbrxªgv�r�Y�lj{i	gvdejtkpbCiqWrgpfhg=i-dh[	fhjtw�dej{i	w,�Gw�[L[ps1[p« ur«ts0Aí��� B ��« �  ¨fh[L©H�Y[Lb=d"wei	[	brgpfejtkokv 2¡J¢C¤¹�rwhgvu=[$�t[Lgpxrw�dek
dhWY["wegpZm[Ji�k=bri��t�rwejlk=b	. � V � w�k=f�¶�iqWr[	Zogpw�gvfh[�[Lw�dhgp¸Y�tjtweWY[Lxo ¨kpf�g$�rgpf�dhjti	�Y�tgpf�gp�Y�Y�tjtiLg�dhjlk=b�x�kpZogvjtb¬s
gpbrx¿ ¨fhkpZ deWY[Lb&kpb¬s2gpi�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�j&%	[?xC ¨k=feZog�d?«R`Êd$j{w$WYjtupWr�l�»�YbY�tjl°=[	�t�CdeW6g�d_gªwejlbYu=�l[oZogp�Y�YjtbYuªZ\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[	Zogpw¯deW6g�d�®�jt�l�/bYkpd�¸6[
weWYk�®�b¬sYgpbrx�[	�p[Lb��t[Lwhw�Z\k�x�jÉ±6[Lx�dek\±Yd�gmbY[L®Q¡J¢C¤&w~dhfe�6i-de�rfe[��

V�WY[Lfe[	 ¨kpfh[psHkp�Yf¯upkHgv�rj{w´dek$±6brxRg_Zm[	deWYk�x�k=�lk=up�³ ¨kpf¯defqgvbrwe�{g�dejtbYu$¡J¢C¤�©H�Y[Lfejt[Lw¯kpbR¡£¢C¤»x�k�i���n
Z\[Lb=dqw�jlbHdhk\¶rºJ¤¦©H�Y[Lfejt[Lw�kpb�deWr[J[?©H�Yjl��gp�l[Lb=d�fh[	�{g�dejtkpb6gv�/xYg�dqgRÅhÃ;ÂHÆ�ÅP�yÇlÃ �P�F��L��-�rÃMNoÆPOQO��ÛÄHÂ �qÃ ��.´ÃqÃ�Ä
�1�YÃ �T.$�YÈ�gvbrxCdek*x�k�deWYj{w"¸y��[	§��Y�lk=jÉdhjlbru�g=w£Z³�riqW�g=w£�1k=whwejl¸Y�t[³±rfhw�dLs9fh[	�{g�dhjlk=brgv�7xYg�dqgv¸rg=w�[?w�dhWY[	Zmn
we[	�t�p[?w	sE ¨kpfmdeWY[*[	§y[?i���dhjlk=b¬s´gpbrx4jtb g�Z\kpfh[�up[	br[	fqgv���Hjt[	®(s´deWY[*[	§yj{w�dejtbYu»¸1k�x��¹kp £fh[Lwe[LgvfqiqW¹gvb6x
[	§��6[Lfejt[	bri	[£jtb�deWY[J±r[L�tx�kv �fh[	�{g�dhjlk=brgv�9xYgvdhgv¸6gpwe[LwL«�¿[(g�d�dh[	Z\��d?sY®�WY[	br[	�p[Lf¯�1k=whwejl¸Y�t[psydhk³Zogp°p[J�rw�[
kp Egv�tupkpfhjldeWYZow�gp�lfh[Lg=x���w�de�rxYjl[?xCgvbrx*jtZ\�Y�t[	Z\[	bHde[?xªjtbC[�§�j{w~dhjlbYuRjlbrxY�rw~dhfej{gv���YfhkyxY�ri-dqw	È6deWYj{wJw�WYk=�Y�{x
�rfek��yj{x�[� ¨k=f�gm�rgvjtbY�t[Lwhw�[	bYWrgpbri�[LZ\[	bHd�kv �[�§�jtw�dejtbYu �Jµ ¢»¶�w�®�jldeW*¡£¢C¤&©H�Y[Lfe��i	gv�6gv¸Yjt�ljldejt[LwL«

V�WY[$gpfhiqWrjÉdh[Li-dh�Yfh[£®�["�Yfek=�6kHw�[=s��Yfh[Lwe[	bHde[?xRjtb�±rup�Yfh[(��sri	kpbrwejtw�dhw�kp �dhWY[" ¨kp�t�lk�®�jtbYum�tg��=[	fqw .
� ¡£¢C¤QbYkpfhZogv�tjX%?g�dhjlk=b¿Z\k�x��Y�t[-.mdhWYjtw_Z\kyxY�Y�l[=sEx�[Lwhi�fhjt¸6[?x¦jlb4we[Li�dejtkpb9GYs7gp�Y�Y�tjl[?w$fh[	®�fhjÉdhjlbru
fe�r�l[?wEdhk_¸Yfhjlbru$deWr[£�rwe[	f�©H�Y[	fh�mdek³kpbY[£kv /deWr[� ¨k=feZow´deWrgvd�®�[£gpfe[�gp¸Y�t[�dek³defqgvb6w��{g�dh[�dek\¶rºJ¤E«

� V�fqgvb6w��{g�dhkpf\ ¨fhkpZ º£�Yjl�ld�©H�Y[Lfejt[Lw\dhk¾¶rºJ¤ .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 ] s/dhWrg�d"defqgvb6w��{g�dh[oº£�Yjt�ld_i�kpb6w~dhfe�ri�dhwJjtb=dhk*¶6ºJ¤¾k��=[	f"g��Hjtfede�rgp��fh[	�{g�dhjlk=brgv�
weiqWr[	Zog\x�[Lwhi�fhjl¸1[Lx�jtb*we[Li�dejtkpbª��« ]Y«

� ¶rºJ¤²©H�Y[Lfe�Cfh[	®�fhjlde[	f .$�rwejtbYuCx�[�±6bYjÉdhjlk=brw$kp �xrg�dhgªg=w(�yjl[L®�w$k��=[	fJdeWY[R�Hjtfede�rgp�´weiqWr[	ZogYs�deWY[fe[L®�fejlde[Lf£k=��de�r��dhw"g�©=�r[	fh��dhWrg�d$iLgvbC¸1[\[�§�[Li	��de[?xC¸y�*deWY[mfh[	�{g�dejtkpb6gv��[	bYu=jlbY[=«(»[oweWYk�®�jtb
w�[?i-dhjlk=b �\®�Wrgvd�Z\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�¬®�jldeW�deWY[(°yjtbrxYw�kp 7©H�Y[Lfejt[Lw¯deW6g�d�®�[J�rfek�x��ri	[p«

� V�gpupu=jlbYuªZ\k�x��Y�t[5.³deWrjtw³Z\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[³kp��dh�Y��dJkv 2deWr[³©H�Y[	fh�p«�V�kRx�[?wei	fejt¸1[(deWY[mw~dhfe�6i-de�rfe[$kp 2deWY[_fe[?w��Y�ldLs9g\dqgvupu=jlbru
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��jtup�Yfh[(]!.%$�jtf�dh�rgv��"J[	bY[Lfej{i(¶�iqWY[	Zog³ ¨kpf�¡J¢C¤ � kyi	�YZ\[	bHdhw

de[LZm�r�tgvde[Jjtw�i�k=Z\�Y��de[?x�x��YfhjtbYu$dhWY[�dhfhgpbrwe�tgvdejtkpb\ ¨fhkpZ�º£�Yjt�Éd¯deko¶rºJ¤�gpbrxoj{w��rgpwhw�[?xox�jtfe[?i-de�t�
 ¨fek=Z�dhWY[�dhfhgpbrw��{g�dhkpf�dek$deWY[�dqgvu=up[	f?«�¿[�x�[?wei	fejt¸1[�¸Yfejt[ #6�$deWr[�i�k=brw~dhfe�6i-dejtkpb\kp 1dhWY[�dh[	Z\�Y�{g�de[
gvbrx�deWr[³ ¨�rbri-dhjlk=bYjlbru�kp ´dhWY[\dhgpupup[Lf£jtb¦w�[?i-dejtkpb ] «í��È�deWYj{w(i�k=Zm�1kpbr[	bHdJj{w"jtbrw��rjlfh[Lx»¸y�ª®¯k=fe°
x�kpbr[(jlb Al� �ZBÊ«
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V�Wr[£wejlZ\�Y�t[�u=[	bY[Lfej{ivs=�Hjtfede�rgp�GsHfe[L�tgvdejtkpbrgp�rwhiqWY[	Zog"dhWrg�d�®¯[£�rw�[£jtw¯w�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�tjX%L[Lx4fe[L�tgvdejtkpbrgp�¯�=[	fqw�jtkpb¹kp �dhWY[*WYjl[LfhgpfhiqWrjtiLgv�¯w�defh�ri�de�Yfh[*kv £gpb
¡J¢C¤�xYkyi	�YZ\[	bHdLÈ(brkvde[�deWY[»�rwe[�kv ( ¨k=fe[Ljlu=b¥°p[L�yw �åweWYk�®�b²jtb²¸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�d³dqgv¸Y�t[ps¯V�fqgvbrw-�¯�tk=we�Yfe[=s7jtwmfh[Lx��Yb6xYgvbHd³®�jldeW
fh[Lwe�1[Li-d£dekRdeWY[³fe[?w~dJkv 2deWr[mwhiqWY[	ZogrÈ1jld"fe[L�Yfe[?w�[LbHdhw�dhWY[³�6gvjtfhw�kv E[	�t[	Z\[Lb=dqw�dhWrg�d(gvfh[$�tjlbr°p[LxC¸H�ªgpb
gpbri�[?w~dhkpfenÊxY[Lwhi�[	b6x�[	bHd�fe[L�tgvdejtkpbrweWYjt� �¨j;« [=«¯dhWY[(dhfhgpbrw�jldejt�p[$i	�lkHw��rfe[(kp �dhWY[$�rgpfe[LbHd�nciqWYjl�{x�fe[L�tgvdejtkpbrweWYjt�
fh[	�rfe[?w�[Lb=dh[Lx*¸y��deWY[o�¯WYjt�txCdhgv¸r�l[ �-«"V�WY[³V�fhgpbrw-�¯�lkHw��Yfh["dhgp¸Y�t[_j{w��rwe[� ¨�r�� ¨k=f�dhfhgpbrwe�tgvdejtbYu�fh[Li��rfhwejl�=[
¡J¢C¤¿�rg�dhW�[	§��Yfe[?wewejtkpbrwLÈ=®�[J®�jl�t�¬w�Wrk�®²jlb*we[Li-dhjlk=b �$WYk�®¥dhWY["fe[L®�fejldejtbYu\gv�tupkpfhjldeWYZÍx�[?gv�{w¯®�jldeW�jldL«
�£w�jtbYu�deWY[m�yjlfede�rgp��u=[	bY[Lfej{i_whiqWY[LZ\gRWrgpwJwe[	�p[Lfhgp��g=x���gvbHdhgpup[LwL« ��jtfhw�dLs/jld(w�[L�rgvfqg�dh[Lw�dhWY[m�lk=upj{i	gv�

gpbrx\�YWy��w�j{i	gp�r�yjt[	®�wEkp 9deWY[JxYg�dqgYs=deWY[Lfe[	 ¨kpfh[�jÉd¯ ¨fe[L[Lw´�rw2 ¨fhkpZ Wrg��yjtbYu"dek$�rfek��yj{x�[�g$we[	�rgpfhgvde[�dhfhgpbrw~n
�{g�dhjlk=b�gp�lu=kpfhjÉdhWYZ��1[	f�Zogp�Y�YjtbYur«´¶y[?i�k=brx/sY¸y��¸1[	jtbYu�wek�i��tk=we[£dhkmdeWY[_w�defh�ri�de�Yfh["kv 2gmxYkyi	�YZ\[	bHdLs6jÉd
gp�twekJkvÌ9[	fqw7upkyk�x³we�Y�Y�1kpfed2 ¨kpfE©H�Y[Lfe�(dhfhgpbrwe�tgvdejtkpb¬svg=w7®¯[�weWYk�®4jtbow�[?i-dejtkpbm�r«7V�WYjtfhx¬sp[�§YgpZmjtbYjtbYuJdeWY[
dhfhgpbrwe�tgvdejtkpbo�Yfhk�i�[Lwhw¯kpbRwe�riqW�g³w�jtZ\�Y�t[Jgpbrx�u=[	bY[Lfej{i�w�defh�ri-dh�Yfe[=sy®¯[Ji	gvb�gpwhw�[?wew´®�WYj{iqWR¡£¢�¤»©H�Y[Lfe�
�{gvbrup�rgpup[¯i	kpbrw�defh�ri�dhw7gvfh[´ ¨[?gpwejl¸r�l[�®�jldeWYjtbmg"� �Jµ ¢�¶7�ÛÄ��pÃ<OrÃ�Ä2�pÃ	Ä+�;Ç �/� L��1�YÃ NoÆPO�O2�ÛÄHÂF� 3P�rÃ NoÃ	s=gvb6x
®�WrjtiqW*gvfh["bYkvd?«

��Ô � ��� Ð�R � Ô ��Õ Ð �m� R Õ �´Ð ���ZSå�L� Ð�R � Ð 4 Ð � Ð�R �,+ � � V�WY[��yjtf�dh�rgv�1up[LbY[	fhj{i�weiqWY[LZog(fe[ #r[Li�dhw´deWY[
k=fhxY[	fEkp /iqWrjl�{x�fh[	b\®�jÉdhWYjtbodeWY[Ljlf��rgpfe[Lb=dEjtb\deWr[�jtbrx�[�§m±r[L�txokp 9deWY[J�¯Wrjl�{x\dhgp¸Y�t[pÈH¸Y��d¯u=�lk=¸rgv�rkpfqx�[	fEkp 
¡J¢C¤¿[	�t[	Z\[	bHdqw �Ggv�{w�k\i	gp�l�t[Lx ���Z3 ��NoÃ	Ä+� �vÅK�pÃ	Å �¯jtw�bYkpd�[	§��Y�lj{i�jlde�t��fh[	�Yfh[Lwe[	bHdh[Lx/«�`Ê �dhWY[(xYg�dqg³i	kpZ\[Lw
 ¨fhkpZ�gpb4� �Jµ ¢»¶ �¨j;« [p«&®�[�gvfh[�xY[�±rbYjtbYu¿gvb¹¡J¢C¤Q�yjt[	®�kp �gvb¾[�§�jtw�dejtbYu»fe[L�tgvdejtkpbrgp�¯xYgvdhgv¸6gpwe[ �-s
[L�l[LZ\[	bHd�kpfqx�[Lf�jtw�bYkvd�fh[Lgp�l�t�Rg�i	kpbri	[	fhb�nEdeWY[Lfe[_jtw�bYkokpfqx�[	f�kv 7de�Y�r�l[?w�®�jldeWYjtbCg\dhgp¸Y�t[pÈrjl 7deWY[Lfe[_jtw
gpbRk=fhx�[Lf�gvZ\kpbYu³deWr["xrg�dhg³jlde[	Zow�Z\k�x�[	�t[Lx¬sYjÉd�j{w�Zog�de[Lfej{gv�tj&%	[LxRjlb*g_de�Y�Y�t["±r[L�tx/sYgpbrx�gpw�w��6iqW¬s�kp�Yf
dhfhgpbrwe�tgvdejtkpb�whiqWY[LZm[(iLgvb�WrgvbrxY�l[(jldL«2`Ê �deWY[(k=fhxY[	f�®�g=w�Z\[LgvbrjlbYup ¨�Y�$�¨[=« u6«7deWY[(k=fejtupjtbrgp�6 ¨k=feZogvd�®�gpw
¡J¢C¤¿gvbrx�x�k�i��YZ\[	bHd�kpfqx�[Lf¯x�ky[Lw�Zog�dede[Lf ��sydeWY[J[	�t` � ±r[	�{x�kp ¬deWr[�'´�l[LZm[LbHd�dqgv¸Y�t["i	gvb�¸6[JZogpx�[£dek
fh[ #6[Li-d�deWr[Jjtbrx�[	§�kv ¬dhWY["[	�t[	Z\[	bHd�jlb�deWr["xYkyi	�YZ\[	bHdL« � �Yfhkp¸Y�t[	Z�w�dejt�t�/fe[LZ\gpjlb6wEn2jld�j{w�bYkvd�[LbYkp�Yu=W
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jtb�¡£¢C¤¦bY[L[LxYw�dek\¸6[([	§��Y�lj{i�jlde�t��fh[	�Yfh[Lwe[	bHdh[LxRg=w�g\xYg�dqg³k=fhxY[	f�jlbªgpb�� �Jµ ¢�¶9sYk=f�jÉd�®�jt�t�/¸6[(�tk=w�dL«
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[	§��6[Lbrw�jt�p[�dek³�rg��psyw�jtbri	[�fh[	�1k=wejÉdhkpfhjl[?w´gvb6x�©H�Y[	fh�\�Yfek�i	[Lwhw�k=fhw7 ¨k=f¯we�riqWRxYgvdhg_®¯[Lfe[£�p[	fh�\x�j ��i	�Y�Éd�dek
¸r�Yjl�{x/srgpbrxªÁ:'´¢ËWrgpx�bYkox�jtfe[?i-d�jtZm�6gpi-d�k=bRdhWY[(jtbrx��rw�defh�p«

���	� �L�L� R Õ��Y��Õ�� ¢Ckpfh[2fe[?i�[	bHdh�l�=s?jtbrx��6w~dhfej{gv�Hgv�Y�Y�tj{i	g�dhjlk=b$w~dqgvfede[?x"�rw�jtbYu£¡£¢C¤´s?gpbrx"®�jÉdhW_¡J¢C¤Es
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²]y�£sri�k=Z\[(®�jÉdhW*deWY[LjlfM�-N O1Ç ��3 �-��xrg�dhg\Z\k�x�[L�Gs6jlb�deWr[_w�[Lbrwe["deWrgvd�deWY[L�Ru=jl�=[$w�k=Zm[(x�[?wei	fejt��dhjlk=b�kp 
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�Yfhkp¸Y�t[	ZowL«

����� R �WS �7Ð ��� � Z\kpbYu"dhWY[�Zogvbrxrg�dek=fe�³fe[?©H�Yjlfh[	Z\[Lb=dqw� ¨kpf´gpb\¡£¢C¤C©H�Y[Lfe�³�tgpbYup�6gvup[�gpfe[��YbYjt�p[Lfhwhgv�
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x�kpbr[³jtb�Z\kpfh[_�1k�®�[	fe ¨�Y�7[�§yde[Lbrw�jtkpb»i	gv�t�t[Lx»¶YiqWY[	Zog=¶6ºJ¤YAt�?�ZB �-«$V�WY[Lfe[	 ¨kpfh[ps9fh[	�{g�dejtkpb6gv��xrg�dhg
gvbrx�Z\[�dqgpxYgvdhg\i	gpbYbYkpd�¸6[$©H�Y[Lfejt[Lx�jtb*gowejtbYup�t[(w~dh[	�¬«´V�Wr[(kpbY�t�R�1k=whw�jt¸Yjt�ljld~�Rj{w�dek�©H�Y[Lfe�RdeWY[
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