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]�^`_badcfeWc,gihj_bkClIh5mCn`o`pqg�ajerk`g�s4t	g�l5^`mCn`mvubmvwKx	yZmKhdl5^`g�n`gqaI_bwvkzmvyDk{eq|(_bw}eWl5_bmvk~a�x(a�l5gqt	adyZmKhjeKo(l5mvk`mvt	mvo`a
|}g�^`_bp�ubgqa�����a5_bk`w1aI_bt�c{ubg��(_bk`g�t�eWl5_bp�h5gqu�eWl5_bmvk`aI^`_�c{aq�Cl5^`g�c`h5mK�{ubg�t)mvyDg�aIl5_bt�eWl5_bk`w>l5^`g�|}g�ubmVp�_�l�x	eKk`n�c,mvaI_�l5_bmvk
mvy+eKk4eKo(l5mvk`mvt	mvo`a�|}g�^`_bpqubg�_baza5mvu�|}g�n��VxQh5g�a5mKhIl5_bk`w;l5m�a�c,g�pq_�eKu��{_bub_bk`gqeWh l5_bt	g���|KeWhIxV_bk`w;�{u�l5gih5aq��]�^`gqaIg
eWhIgzl5^`gzk{eWl5o(h�eKujwvg�k`g�h�eKub_b�qeWl5_bmvk�mvy�ub_bk`gqeWh�l5_bt	gi��_bkC|KeWh5_�eKk}l�p�mvt�c{ubgqt	g�kCl�eWhIx��{u�l5g�h5a�l5^{eWl	eWh5gzpqmvt	t	mvk`u�x
o`aIg�n;l5m0c`h5mKc,gih5u�x;t	gih5wvg�a5g�k`a5mKh1_bk`yZmKh5t�eWl5_bmvk�e�|KeK_bu�eW�{ubgzeWl1ubmAs�y�h5g��Vo`g�k`p�xMs�_�l5^;l5^{eWl�e�|KeK_bu�eW�{ubg~_bk;l5^`g
p�mvt�c{ubg�t	gqk}l�eWhIx>h5gqwv_bmvk��2�&mvt�c{ubgqt	g�kCl�eWhIx>�{u�l5g�h5a�ubg�k`n�l5^`gqt	aIgqu�|}g�a�l5m>y�h5g��Vo`g�k`p�x1n`mvt�eK_bk�_bk}l5g�hIc`h5gil�eWl5_bmvk`a
l5^`eWl6c`h5m�|(_bn`g�|KeKubo{eW�{ubg2_bk`a5_bwv^}l�_bkCl5m�l5^`g��{u�l5gih5_bk`w�n`gqaI_bwvk>c`h5mVp�gqaIaq��]�^`_ba6cfeWcOg�h�g��(l5g�k`n`a6l5^`g�a5g�c`h5mKcOg�hIl5_bg�a6l5m
l5^(g�l5_bt	g���|KeWhIxV_bk`w�aIg�lIl5_bk`w��Vx+h5gqaImKhIl5_bk`w�l5m�l5^`gdl5^`gqmKhIxrmvy{ub_bk`gqeWh�n`_��,g�h5g�kCl5_�eKuV_bk`pqubo`aI_bmvk`a2eKk`n1�Cx1p�mvkC|}gihIl5_bk`w
l5^(g~c`h5mK�{ubgqt�mvyjs�g�_bwv^Cl5g�n;�{u�l5g�h1c,gih5yZmKh5t�eKk`pqg~eKk{eKu�x(aI_ba�_bkCl5m0l5^{eWl�mvy�n`g�l5gih5t	_bk`_bk`w0l5^`gzyZg�eKaI_��{_bub_�l�x�mvy�e
h5g�u�eWl5g�nMaIg�l+mvy� D_bk`gqeWhr¡0eWlIh5_¢��£�k`g��Vo{eKub_�l5_bg�a�¤G 6¡�£�a�¥�����a5_bk`w l5^`_ba+aIg�l���o(cD�6l5^`g	a�l�eW�{_bub_�l�x�mvy&l5^`g�h5gqaIo`u�l5_bk`w
�{u¢l5g�h5a�eKa6s�g�ubuCeKa6l5^`g�_�h�¦vy�h5gq�Co`gqk`pixC��ub_��}gq¦jcOg�h5yZmKh5t�eKk`p�g2pqeKk>�,gdeKaIa5g�a5aIgqn>o`a5_bk`w�g�§	pq_bg�kCl6kVo`t	gih5_bp�eKu}eKk{eKu�xVa5_ba
l5mCmvuba¨l5^{eWl>�,mKhIh5m�s�y�h5mvt�p�mvkC|}g���mKc`l5_bt	_b��eWl5_bmvk�l5g�p�^`k`_b�Vo`g�aq��]j^`g�cfeWcOg�h+_bkClIh5mCn`o`pqg�a>l5^`g�t�eWl5^`gqt�eWl5_bpqeKu
�feWp��(wKh5mvo`k`n+l5^{eWl�_ba�h5g��Vo`_�h5g�n1yZmKh�p�mvt�c{ubgqt	g�kCl�eWhIx�l5_bt	gi�G|KeWhIx(_bk`w��{u�l5g�hTeKk{eKu�x(aI_baTeKk`nrn`gqaI_bwvk�eKk`nrn`gqaIp�h5_��Ogqa
_�lIazeWc`c{ub_bpqeWl5_bmvkQl5m�l5^`g�n`gqaI_bwvk©mvy>eMk{e�|V_bw}eWl5_bmvk©a�x(a�l5gqtªl5^{eWl~gqa�l5_bt�eWl5gqa�cOmva5_�l5_bmvk�eKk`nQ|}gqubmCpq_�l«x\mvy¨eKk
eKoVl5mvk`mvt	mvo`a�|}gq^`_bp�ubg+�Vx�p�mvt�c{ubgqt	g�kCl5_bk`w�cOmva5_�l5_bmvk0_bk`yZmKh5t�eWl5_bmvk�e�|KeK_bu�eW�{ubgry�h5mvt�¬¨­d®zs�_�l5^�l5^`g+|}gqubmCpq_�l«x
_bk(yZmKh5t�eWl5_bmvkzc`h5m�|(_bn`g�n �Cx e�¯�mKc`c{ubgih�a5mvk{eWh�a�x(a�l5gqt��
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�&o(hIh5g�kCl5u�xv�Wl5^`g�h5gd_baTp�mvk`a5_bn`gih�eW�{ubgd_bkCl5gih5gqa�lT_bkrl5^`gdn`g�|}g�ubmKc{t	gqk}l�mvy`k{e�|V_bw}eWl5_bmvkraIxVaIl5g�t	a�l5m�c`h5mA|V_bn`gdh5mK�OmKl5_bp
|}g�^`_bp�ubgqa¨s�_�l5^�l5^`g�pqeWcfeW�{_bub_�l�x0l5mzc,gih5yZmKh5t�p�mvt�c{ubgi��t	_ba5aI_bmvk`a>_bkMeKk�eKo(l5mvk`mvt	mvo`a¨t	mVn`gK��®Cgqg0º¢»W�D¼`�2»�½C�
¾«¿1À�ÁÃÂ¨Ä[ÅAÆAÆ}À�ÁGÇGÈ�É>Ê�Ë�ÇGÌWÈ�Í6ÎjÏ�È&À�Ð{ÑTÒIÓ�Ò�Ô(Õ�È�ÄÃÈ�Ò�ÁGÏ�Ì>ÅAÖWÉAÈ�ÁTÏ�À�ÖqÇÃÁ�Ò�Ï�Ç�Ñ�×i×�×AØ�Ù�ÚiÛ�Ü6Ý{×i×�×i×iÞ�ß�à�ÌWÈ2áAÁGÄÃÇ�Ò�ÅAÇÃÌWÀ�Á�â,ÒiÄ�Ò�Ô¢ÄÃÀ

Ä[ÅAÆAÆvÀ�ÁÃÇ�È�É�ÊqË�Ò&ÑTÜ{à�Í�ÝKÈ�Ô Ô¢ÀIâ6Ä[ÌAãäÆ�É�ÅAÁGã ÖWå&ÌAã¢Ä�Ø5Ú�ÚiæIç[ÚiÛ2ÄGÒ�ÊAÊWÒ�ÇÃã¢Ï�Ò�Ô}ÔäÈ�ÒIÓ�È�Ò�Ç�ÇÃÌWÈ�Ñ�è�éjÒ�ÖWÉ�ÊqË�ê>Ü�éqà,ç�ëGëÃëfèOÁGÀiå�Á�Ò�ì\À�ÐVÇGÌWÈ
í�î~ÅAÖWÉAÈ�Á�Ï�À�ÖqÇÃÁ�Ò�Ï�Ç6ê>Ü�é�ïIçÃî,à6ÚiÛIç�×i×iÚiÞqß
ð ëZÖAÄÃÇÃãäÇÃÅAÇ�È�Ð�À�Á�é�Ë�Ä[Ç�È�ìjÄdÒ�ÖWÉ�Õ�À�ÊvÀ�ÇÃã¢Ï�Ä&Ò�ÖWÉ�ñTÈ�ÆWÒ�ÁÃÇGìjÈ�ÖqÇdÀ�Ð6ífÔ¢È�Ï�ÇÃÁGãäÏ�Ò�ÔOífÖWå�ã ÖWÈ�È�ÁGã ÖWåAò{ëZÖWÄ[ÇGã ÇGÅAÇGÀ1é�ÅAÆvÈ�ÁGãäÀ�Ádà�óÈ�Ï�ÖAã¢Ï�À�òfÜ�Óvß
Õ�ÀIÓ�ã¢ÄÃÏ�Àdè{Ò�ãäÄ�òCØ�×�Ú�æ&ôVã¢Ä[Ê}À�Ò�î,ÀqÉAÈ«õ}ò�è{À�ÁÃÇGÅWå�Ò�Ô�ß
ö ñ�È«ÆWÒ�ÁÃÇGìjÈ�ÖqÇDÀ�Ð`Ü�È�Á�À�ÖWÒ�ÅAÇÃã¢Ï�Ä�Ò�ÖWÉ�Ü�ÄÃÇÃÁ�À�ÖWÒ�ÅAÇÃã¢Ï�Ä�òAÑ�ÒIÓ�Ò�Ô}è{ÀiÄ[Ç�å�Á�Ò�É�ÅWÒ�ÇGÈ&éqÏ�ÌWÀqÀ�Ô�òAê>À�Ö�Ç�È�ÁGÈ�Ëiòvî,Ü�Ú�ïiÚ�Ù�ïqòA÷2éqÜ2ß
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»qøV��»qù(�,ú(»iûTeKk`n�l5^`g+h5gqyZgih5gqk`p�gqa�l5^`gih5gq_bk�yZmKh�_bk0n`g�c`l5^�c`h5gqaIgqk}l�eWl5_bmvk`a�mvyTk{eq|(_bw}eWl5_bmvk�a�x(a�l5gqt	a�yZmKh�eK_�h5pih�eKy�l
eKk(n;º ù(��»qü(�{úvúC�fúW¼WûDyZmKh�eKkzm�|}g�hI|V_bg�s4mvy6aI_bt	_bu�eWhja�x(a�l5gqt	ajeKk`n~h5gqu�eWl5g�n~h5g�a5gqeWh5p�^z_baIa5o`g�aj_bkzl5^`g¨o`k`n`gihIsjeWl5g�h
h5mW�,mKl5_bp�a�eWh5g�e(�
]Dh�eKn`_�l5_bmvk{eKubu�x}��k{eq|(_bw}eWl5_bmvk0aIxVaIl5g�t8n`gqaI_bwvk�_ba¨n`mvk`g1_bkMe~aIl5mCp�^{eKaIl5_bp1aIg�lIl5_bk`wzo`aI_bk`w�ý>eKubt�eKkV�«þdo`p�x��{u¢�

l5gih5_bk`wrl5^`g�mKhIx�º øWûG�2£�k~l5^`g�p�eKaIg�mvyDk`mvk`ub_bk`gqeWhja�x(a�l5gqt	a��Vn`gqaI_bwvkzaImvubo(l5_bmvk`ajeWh5g�o`aIo{eKubu�x�a5mvo`wv^}ld�Vx	h5g�a5mKhIl5_bk`w
l5m�ÿT�Vl5gqk`n`g�n ý>eKubt�eKk~�{u�l5gih5_bk`w1l5gqp�^`k`_b�Co`gqarº øAûG�&]�^`g¨a�l5mVp�^{eKa�l5_bp�a5gilIl5_bk`w1h5gq�Co`_�h5gqaje1pqmvt�c{ubgil5g�p�^{eWh�eKpil5g�h��
_b�qeWl5_bmvk�mvy�c`h5mVp�gqaIa�eKk`n�mK�{aIg�hI|KeWl5_bmvk�k`mv_baIgqa��,e�l�eKaI�zl5^{eWl�t�e�x~�,g+n`_�§�p�o`u�lq�Opqmva�l5u�x}�fmKh�k`mKl�aIo`_�l5gqn�l5m	l5^`g
c`hImK�{ubgqt eWlj^{eKk`n��&]�^`_baj_ba5aIo`g¨_ba�eWh5wvo`gqn eWljwKh5gqeWljubg�k`wKl5^ _bk�º � ûG�(s�^`gih5g�l5^`g¨eKo(l5^`mKhjcOmv_bkCl5ajmvo(l�l5^{eWlj_bk�e
wKhIg�eWl&kCo`t1�Og�h&mvyOc`h�eKp�l5_bpqeKufeWc`c{ub_bp�eWl5_bmvk`a2l5^`g��{u�l5g�h&n`gqaI_bwvk	c`h5mVp�gqaIa&_ba&gqk}l5_�h5gqu�x�n`mvt	_bk{eWl5g�n��Vx�p�mvk`aIlIh�eK_bk}l5a
l5^`eWl�eWh5g+k{eWl5o(h�eKubu�x _bt�cOmva5g�n �Vxzl5^`g+aIgqk`aImKh��feKk`n(s�_�l5^`a��j£�k�l5^`_ba�pqeKa5gK�fe	n`g�a5_bwvk�t	g�l5^`mCn l5^{eWl�gi�Vc{ub_bpq_�l5u�x
eKn(n(h5gqaIa5g�a¨l5^`g�c`h5mK�{ubgqt�mvy&t	gih5wv_bk`w _bk`yZmKh5t�eWl5_bmvk0c`h5mA|V_bn`gqn��Vx�ezwv_�|}gqk�aIgqk`aImKh+aIo`_�l5g�mA|}gih>n`_baIl5_bk`pilq�Dx}g�l
p�mvt�c{ubg�t	gqk}l�eWhIx�y�h5gq�Co`gqk`pix~h5g�wv_bmvk`a�_bajsjeWhIh�eKk}l5gqn��
�&mvt�c{ubgqt	g�kCl�eWhIx��`l5gih5a�^{eq|}g��,g�gqk�n`gi|}gqubmKcOgqn;l5m�eKn`n(h5g�a5aIarl5^`_ba�_ba5aIo`gzg��(c{ub_bp�_�l5u�x}��®Cgqg~yZmKh�g��{eKt�c{ubg

º � �f»qùWûfyZmKhde¨pqmvk`p�_ba5g�_bkClIh5mCn`o`p�l5_bmvk�l5m+p�mvt�c{ubgqt	g�kCl�eWhIx+�`l5gih5adeKk`n�l5^`gq_�hdeWc`c{ub_bpqeWl5_bmvk`aq��£�k�l5^`g�ub_bk`gqeWh2l5_bt	gi�
_bk}|KeWh5_�eKk}l	a5gilIl5_bk`w`�&�{u�l5g�h	n`gqaI_bwvkQ_ba	o`u�l5_bt�eWl5g�u�x;h5gqn`o`p�gqn�l5m�l5^`g c`h5mK�{ubgqt mvy�n`g�pqmvt�cOmva5_bk`wMeKk\_bn`gqk}l5_�l�x
mKcOgih�eWl5mKhr_bkCl5m�a�l�eW�{ubg�ubmAs)eKk`n;^`_bwv^�cfeKaIa+lIh�eKk`a5yZgihryZo`k`p�l5_bmvk`a+l5^{eWlrmKc,gih�eWl5g�mvk�pqmvt�c{ubg�t	gqk}l�eWhIx�a5g�k`a5mKh
_bk(yZmKh5t�eWl5_bmvk���]j^`g	�feKk`n(s�_�l5^;mvy�l5^`g�ubm�s�cfeKa5a+lIh�eKk`yZg�hryZo`k`pil5_bmvk��,g�pqmvt	g�are�l5o`k`_bk`w�cfeWh�eKt	g�l5gih1eK_bt	g�n
eWl�t�eWl5p�^`_bk`w�l5^`g>c{^}x(aI_bp�eKuDp�^{eWh�eKpil5g�h5_ba�l5_bpqajmvy�l5^`g+¦vubm�s y�h5gq�Co`gqk`pix(¦�a5g�k`a5mKhq�d]�^`g�h5g�yZmKh5gv�(l5^`g+g�t�c{^{eKa5_ba�_ba
aI^`_by�l5g�nMy�h5mvt�eza�l5mVp�^{eKa�l5_bp1l5m�ezn`g�l5gih5t	_bk`_baIl5_bp�y�h�eKt	g�s�mKhI�O�,s�^`g�h5g1l5^`g�t�eK_bk�mK����gqpil5_�|}g�_ba¨l5m aI^{eWc,g�l5^`g
�{u¢l5g�h�pqubmvaIgqnV�GlIh�eKk`a5yZgih�yZo`k`pil5_bmvk`aq�
]�^`_ba�cfeWc,gih�gi�Vl5gqk`n`a�p�mvt�c{ubgqt	g�kCl�eWhIx��{u�l5gih�n`g�a5_bwvk�eKk`n0eKk{eKu�xVa5_ba�l5g�p�^`k`_b�Vo`g�a�l5m~e�l5_bt	g���|KeWhIxV_bk`w	a5gil��

l5_�k`w`�`eKk`n~mK�,g�h5a�eraImvubo(l5_bmvk�l5mrl5^`g�c`h5mK�{ubg�t�mvyDg�aIl5_bt�eWl5_bk`w+l5^`g�ub_bk`g�eWhdcOmva5_�l5_bmvkzeKk`n�|}gqubmCpq_�l«x�mvyDe+|}gq^`_bp�ubg
o`aI_bk`w�l5_bt	gi�G|KeWhIx(_bk`w�p�mvt�c{ubgqt	g�kCl�eWhIx��{u�l5gih5aq�T]�^`gdl5_bt	g��«n`gic,g�k`n`gqk`p�g�_ba�_bt�c,mvaIgqn+�Vx>l5^`g�y[eKp�l�l5^{eWlTaImvt	gdmvy
l5^(graIgqk`aImKh5a�c`h5mA|V_bn`g+t	g�eKaIo(h5gqt	g�kCl5aj_bk�_bk`g�hIl5_�eKuDpqmCmKh5n`_bk{eWl5gqa��{s�^`_bubg+mKl5^`g�h�t	g�eKaIo(h5gqt	g�kCl5a�eWh5g+k{eWl5o(h�eKubu�x
g��Vc`h5gqaIa5g�nM_bkM�OmVn(xMeA�(_baq��]�m�t	gih5wvg1l5^`g	_bk`yZmKh5t�eWl5_bmvk�y�h5mvt��,mKl5^�l�xCc,g�a+mvy&a5g�k`a5mKh5a���s�^`_bubg��,g�_bk`w0eW�{ubg
l5mzpqmvt�cOgqk`a5eWl5g�yZmKh¨a5g�k`a5mKh¨�{_�eKaIgqa���h5gq�Co`_�h5gqa�l5^{eWl¨l5^`g�h5mKl�eWl5_bmvk�t�eWlIh5_¢�0y�h5mvt�_bk`g�hIl5_�eKu�l5mz�OmVn(x�eA�`_ba��,g
g��Vc{ub_bpq_�l5u�x�_bk`pqubo`n`g�n _bk~l5^`g�k{e�|V_bw}eWl5_bmvk��{u�l5g�h5a��2]j^`g�h5gqaIo`u�l5_bk`w1�{u�l5gih5a�eWh5g��{_bub_bk`gqeWh�eKk`n~l5_bt	gi�G|KeWhIx(_bk`w`�C�{o(l
l5^(g1l5_bt	g1n`g�cOgqk`n`g�k`pqg�_ba�s�gqubu�a�lIh5o`p�l5o(h5g�n��1þ&x0g��(c{ubmv_�l5_bk`w~l5^`_ba¨aIlIh5o`pil5o(h5gv�,l5^`g1c`h5mK�{ubg�t�mvy��{u�l5g�h¨n`gqaI_bwvk
eKk(n\eKk{eKu�x(aI_ba�p�eKk;�Og p�mvkC|}gihIl5gqn�_bk}l5m�l5^{eWl�mvy�n`g�l5gih5t	_bk`_bk`w0l5^`gzyZg�eKaI_��{_bub_�l�x;mvy�e0a5gil�mvy� D_bk`gqeWh	¡0eWlIh5_¢�
£�k(gq�Co{eKub_�l5_bgqa+¤G 6¡�£�a�¥>º ü(�Oú��AûDl5^{eWl�eWh5_ba5g>_bk l5^`g¨l5^`gqmKhIxzmvy�ub_bk`g�eWh�n`_��,g�h5g�kCl5_�eKu�_bk`pqubo`aI_bmvk`a�º úV�füWûG����a�e�p�mvkV�
aIg��Vo`g�k`pqgK�fl5^`g+aIl�eW�{_bub_�l«x�mvy�l5^`g>h5gqaIo`u�l5_bk`w��{u�l5gih5a�eKa�s�gqubu�eKa�l5^`gq_�h�¦vy�h5g��Vo`g�k`p�x}�«ub_��}g�¦	cOg�h5yZmKh5t�eKk`p�g+pqeKk��,g
eKaIaIgqaIa5g�n0o`a5_bk`wzgi§�p�_bgqk}l�kVo`t	gih5_bp�eKu�eKk{eKu�x(aI_ba�l5mVmvuba�l5^{eWl��OmKhIh5mAs y�h5mvt8p�mvkC|}g���mKc`l5_bt	_b��eWl5_bmvk�l5gqp�^`k`_b�Co`gqa
º üV�6» � ûG�
]�^`g�cfeWc,gihz_ba~mKh5w}eKk`_b�qg�n�eKa~yZmvububmAs�aq� ®Cg�p�l5_bmvk úMh5gi|(_bgis�a~aImvt	g��feKa5_bp0t�eWl5^`g�t�eWl5_bp�eKu��feKp��(wKh5mvo`k`n

mvk�ub_bk`g�eWh�l5_bt	gi�G|KeWhIx(_bk`w�aIxVaIl5g�t	aq��_bk`n`o`pqg�n\mKc,gih�eWl5mKh�k`mKh5t	a��&eKk`n�cOmvu�xVl5mKc{_bp a�x(a�l5gqt	a��\®Cg�p�l5_bmvk\ü�a5gil5a
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I�g�n`gqk`mKl5g��CxKJ�¤[h5g�aIcOgqpil5_�|}gqu�xLJ�M0l5^`g¨aIg�ljmvy6h5gqeKu�¤[h5g�aIcOgqpil5_�|}gqu�x	c,mvaI_�l5_�|}g�h5g�eKuZ¥2kVo`tr�,gih5aq��]j^`g¨aIxVt1�OmvuJ�N>n`gqk`mKl5g�ajl5^`g>ÿ2o`p�ub_bn`g�eKk aIcfeKp�g¨mvy8O(��l5o(c{ubg�a�mvy6h5gqeKu�kCo`t1�Og�h5a��2 Dg�l9P �,g¨l5^`g¨ub_bk`g�eWh�a�cfeKpqg¨mvy�yZo`k`pil5_bmvkQSR-TVU t�eWc`c{_bk`w#J�M�l5m#J N �DW{mKh�eKkCxYX[Z\J�M��^]`_+n`g�k`mKl5gqajl5^`g>c`h5mC��gqpil5_bmvk mKc,gih�eWl5mKh�n`gi�{k`gqn�yZmKh�gi|}g�hIx U
_bk3P#�Cx[]`_ U ¤ba5¥Dc U ¤ba5¥ds�^`gqk[a`deX��OeKk`n\��mKl5^`g�hIs�_ba5gK�j Dg�l9f�gAº ��hjiek J#Nqû�n`g�k`mKl5g>l5^`gml�_bu��Og�hIl�a�cfeKpqg+mvy
mvy� Dg��OgqaIwvo`g>t	g�eKaIo(h�eW�{ubg¨yZo`k`p�l5_bmvk`a�_bk3P��{g�k`n`mAs�g�nzs�_�l5^ l5^`g>o`aIo{eKuDk`mKh5t

non U npn gg �qcertsu npn U ¤ba5¥ non ggjv a
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]�^`_ba�k`mKl�eWl5_bmvkzs�_bu,�,g>yZo(hIl5^`g�h�aI_bt�c{ub_��{gqn l5mLf�gxwjeKk`n�f�gjs�^`gqk`gi|}g�hjl5^`g>n`_bt	g�k`a5_bmvk mvy8O�_ba�k`mKljh5gqubgi|KeKkClq���kz_bk(c{o(l��«mvo(lIc{o(l�aIxVaIl5g�t���_baj_bn`g�kCl5_��{g�nzs�_�l5^�eKkzmKc,gih�eWl5mKh@���4f�gxw���f�g�w�eKk`n _baja�eK_bnzl5m1�Og>pqeKo`a�eKu
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non � npn �qc�a5o(cGz non ]`_C� U npn gnpn ]`_ U npn g � U Z�f�g�wSh�]`_ U£¢ce��h a5Z�J[M(�
_ba>�{k`_�l5gK�YI�g�k`m�s�yZmVp�o`armvo(h1eWlIl5g�kCl5_bmvkMmvk�l5^`g	pqmvk`p�g�c`l+mvy�_bkCl5gih5k{eKu2aIl�eW�{_bub_�l«xMyZmKh+ub_bk`g�eWh+l5_bt	g���|KeWhIxV_bk`w
¤G (]D¤+¥�a�x(a�l5gqt	a���]j^(h5mvo`wv^`mvo(l¨l5^`_ba¨cfeWcOg�hq�Ds�g1s�_bubu�h5gqa�lIh5_bp�l>mvo(h5aIgqu�|}g�a�l5mzl5^`g�pqu�eKaIa>mvyd (]D¤)aIxVaIl5g�t	a¥�
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non U npn s �qce¼�½�½1aIo(c¾�¿�À(Á non U ¤ba5¥ npn gÃÂ
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mvy6ubmAs eKk`n�^`_bwv^ cfeKaIaj�{u�l5g�h5a�yZmKh�ub_bk`gqeWh�l5_bt	g���|KeWhIxV_bk`w�a�x(a�l5gqt	a��

½



Model - M
r 1/ s

dr

mr

signals available for filtering

d

W�_bwvo(h5g+ü(��»��2­Th5mVp�gqaIa�t	mCn`gquÃ�
�`� � ÅÆB�/Ç=?:H%7/0%($5.6'�)6,��¥:x.�%()8*�����'�*�" F{FGBD$�FG%7=9.6*è'�$9;<;&%��?$�"x.6"HBD$�*
�&mvt�c{ubg�t	gqk}l�eWhIx �{u�l5g�h5a>eWh5_ba5g1k{eWl5o(h�eKubu�x�_bk�l5^`g�p�mvkCl5g��(l¨mvy2a5_bwvk{eKu�gqa�l5_bt�eWl5_bmvk0�feKa5g�n�mvk�t	g�eKaIo(h5gqt	g�kCl5a
c`hImA|V_bn`gqnz�CxzaIgqk`aImKh5a�m�|}g�hjn`_baIl5_bk`pilq�`x}gil�p�mvt�c{ubgqt	g�kCl�eWhIx�h5gqwv_bmvk`ajmvy�y�h5g��Vo`g�k`p�xv�2þ&h5mAs�k;º � û�sjeKa�l5^`g¨�`h5a�l
eKoVl5^`mKh�l5m	aIlIh5g�a5ajl5^`g+_bt�c,mKhIl�eKk`p�g>mvy�pqmvt�c{ubg�t	gqk}l�eWhIx��{u�l5gih5a�_bk�k{eq|(_bw}eWl5_bmvk�a�x(a�l5gqt n`g�a5_bwvk���®C_bk`pqg>l5^`g�k��
l5^(_baTa5o(����gqpil�^{eKa��Ogqg�k�a�l5o`n`_bgqn�_bk�e�kCo`t1�Og�hTmvy`c{o(�{ub_bpqeWl5_bmvk1l5^{eWl�eKn`n(h5gqaIa�l5^`gqmKh5gil5_bp�eKu(eKa�s�gqubu(eKa�c`h�eKpil5_bp�eKu
_bt�c{ubgqt	g�kCl�eWl5_bmvk�_baIa5o`g�aÃk(aIgqg�yZmKh�g��{eKt�c{ubg�º¢»K�,»qø(�,»qù(�,»��(�{ú(»�ûDeKk`n�l5^`g�h5gqyZgih5gqk`p�gqa&l5^`gih5gq_bk��2]�^`g��}g�x	_bn`g�eKa
_bk�pqmvt�c{ubg�t	gqk}l�eWhIxM�{u�l5g�h5_bk`w�eWh5gz|}gihIx�_bk}l5o`_�l5_�|}gv�deKk`n\p�eKk��,g a5_bt�c{u�x�_bk}lIh5mVn`o`p�gqn��Cx;h5gqyZgihIh5_bk`w�l5m�l5^`g
g��`eKt�c{ubg>mvy�W�_bwvo(h5grü(��»K�d]�^`g>�{wvo(h5g>p�eWc`l5o(h5g�a�l5^`g¨c`h�eKp�l5_bpqeKuDaI_�l5o{eWl5_bmvk s�^`gih5g+_�l�_ba�h5g��Vo`_�h5g�n l5m	gqa�l5_bt�eWl5g
l5^(g�^`gqeKn`_bk`w���mvy,e�|}g�^`_bpqubg��feKaIgqn�mvk�t	gqeKa5o(h5g�t	gqk}l5a
� Ú eKk`n�� Ú mvy��³c ���eKk`n��;h5g�aIcOgqpil5_�|}gqu�xv�vc`h5m�|(_bn`g�n
�Cx�e�h�eWl5g1wKxCh5m eKk`nMe"!{oV�(w}eWl5g�p�mvt�cfeKa5a��+]�^`g�t	g�eKaIo(h5gqt	g�kCl5a�eWh5g�p�mKhIh5o(c`l5gqn0�Cx0n`_ba�l5o(hI�feKk`pqg�a#�%$reKk`n��$A�
 Dgil���¤�½W¥reKk`n&�(¤�½W¥rn`g�k`mKl5gzl5^`g� 6eWc{u�eKp�g�]Dh�eKk`a5yZmKh5t	a1mvy��)eKk`n&�V�2h5gqa�c,g�p�l5_�|}g�u�x}��]j^`g�k��dyZmKh�g�|}gihIx' âE�(�(��¤�½W¥deKn`t	_�l5ajl5^`g>a�l�eW�{ubg>n`g�pqmvt�cOmva5_�l5_bmvk
��¤�½W¥Yc ½5Õ '½5Õ ' ��¤�½W¥�c '½5Õ ' ��¤�½W¥yÕ ½½5Õ ' ��¤�½W¥c*) Ô ¤�½W¥+��¤�½W¥yÕ,)Ggq¤�½W¥+��¤�½W¥�h ¤Gü(��»A¥

s�^`gih5g�) Ô ¤�½W¥�c ' ¶V¤�½5Õ ' ¥deKk`n-)Ggq¤�½W¥�ce½C¶V¤�½5Õ ' ¥da5eWl5_ba5y�x�l5^`g>gq�Co{eKub_�l�x
) Ô ¤�½W¥yÕ,)Ggq¤�½W¥�c+Ð�Â ¤Gü(�äú}¥

��aI_bk`w�l5^`g¨h5gqu�eWl5_bmvk`aI^`_�c.�`¤�½W¥�c·½/��¤�½W¥��`_�l�yZmvububm�s�ajy�h5mvt�l5^`g+eW�,m�|}g>g��Vo{eWl5_bmvk`ajl5^{eWl
��¤�½W¥Yc10326¤�½W¥+��¤�½W¥yÕ4035A¤�½W¥+�`¤�½W¥�h

s�^`gih5g60326¤�½W¥�c7) Ô ¤�½W¥�c ' ¶V¤�½DÕ ' ¥�eKk`n8035A¤�½W¥�c »�¶V¤�½DÕ ' ¥��&]�^`_ba�aIo`wvwvgqa�l5a�e1�{u�l5gih�s�_�l5^ l5^`g>aIlIh5o`pil5o(h5g9� c*:�2;� Ú Õ,:�5<� Ú
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s�^`gih5g�:�2 eKk`n=:�50eWh5g�ub_bk`g�eWh l5_bt	g��«_bk}|KeWh5_�eKkCl mKcOg�h�eWl5mKh5azs�_�l5^ lIh�eKk`a5yZgih�yZo`k`pil5_bmvk`a8032D¤�½W¥~eKk`n>035A¤�½W¥��
h5g�a�c,g�p�l5_�|}g�u�x}�d�&ubg�eWh5u�xv�(l5^`g¨�{u�l5g�h�eKn`t	_�l5ajl5^`g>a�l�eWl5g>a�cfeKpqg�h5g�eKub_b�qeWl5_bmvk� 9� c � ' 9�ÆÕ ' � Ú Õ,� Úc*� Ú Õ ' ¤?� Ú � 9��¥ ¤Gü(� üC¥
l5^`eWl�_bajh5gic`h5gqaIgqk}l5gqn _bk �{wvo(h5g+ü(�äúV�

W�_bwvo(h5g+ü(�äú4�d�dmvt�c{ubg�t	gqk}l�eWhIx	�{u�l5g�hq�
 DgilA@ Ô eKk`nB@�g+n`gqk`mKl5g	ub_bk`gqeWh+l5_bt	g��«_bk}|KeWh5_�eKkCl>mKc,gih�eWl5mKh5a>s�_�l5^MlIh�eKk`a5yZgih+yZo`k`p�l5_bmvk`aC) Ô ¤�½W¥¨eKk`nD)Ggq¤�½W¥��

h5g�a�c,g�p�l5_�|}g�u�x}�d®C_bt�c{ubg¨pqmvt�c{o(l�eWl5_bmvk`ajaI^`mAs l5^{eWl9� c ¤E@ Ô ÕF@8g�¥+�ÆÕ,:�2(�G$�Õ,:�5<�%$Ñh
l5^`eWl1_baq��l5^`g~g�aIl5_bt�eWl5g 9� p�mvk`a5_ba�l5a1mvyjeKk;o`k`n`_baIl5mKhIl5g�n;pqmKcCxQ¤E@ Ô Õ7@8g�¥+��cH� mvy�l5^`g�mKh5_bwv_bk{eKu&aI_bwvk{eKuI���
l5mKwvg�l5^`gihjs�_�l5^ pqmKhIh5o(c`l5_bk`w�l5g�h5t	a�l5^{eWl�n`g�cOgqk`n�mvkzl5^`g>t	g�eKaIo(h5gqt	g�kCl�n`_baIl5o(hI�feKk`p�gqa���$�eKk`n-�%$��J�mKl5_bp�g¨l5^`g>yZmvububm�s�_bk`w�_bt�cOmKhIl�eKkCl�c`h5mKc,gihIl5_bgqa��
K ) Ô ¤�½W¥�_ba�ubmAs���cfeKaIaÃ�Dl5^`g&�{u�l5gih�h5g�ub_bgqa�mvk+l5^`gd_bk`yZmKh5t�eWl5_bmvk>c`h5mA|V_bn`gqn+�Vx>l5^`gdp�mvt�cfeKa5a�eWl�ubmAs�y�h5gq�Co`gqk`pix
mvk`u�x}�

K )Gg�¤�½W¥Yc ÐY�=) Ô ¤�½W¥���l5^`g��{u�l5gih	�{ubgqk`n`a	l5^`g�_bk`yZmKh5t�eWl5_bmvk�c`h5mA|V_bn`gqn\�Cx�l5^`g�p�mvt�cfeKa5a�_bkQl5^`g�ubm�s
y�h5gq�Co`gqk`pix~h5g�wv_bmvkzs�_�l5^ l5^{eWl�e�|KeK_bu�eW�{ubg¨y�h5mvt�l5^`g¨h�eWl5g>wKxCh5m�_bk l5^`g>pqmvt�c{ubg�t	gqk}l�eWhIx	h5gqwv_bmvk��

K l5^`g¨�`h5g�eW�~y�h5gq�Co`gqk`pixz_ba�a5_bt�c{u�x~n`g�l5gih5t	_bk`gqnz�Cx~l5^`g>p�^`mv_bpqg¨mvy6l5^`g¨cfeWh�eKt	g�l5gih ' �
]�^`g�y�h5gq�Co`gqk`pix�n`gqp�mvt�c,mvaI_�l5_bmvk�_bk`n`o`pqg�nM�Cx�l5^`g�p�mvt�c{ubgqt	g�kCl�eWhIx��{u�l5gih+aIlIh5o`pil5o(h5g�^`mvubn`a>l5^`g��}g�x0l5m

_�lIa>c`h�eKp�l5_bpqeKu�a5o`p�pqg�a5a���a5_bk`p�g	_�lrt	_bt	_bp��Va¨l5^`g	k{eWl5o(h�eKu�y�h5gq�Co`gqk`pix�n`g�pqmvt�cOmva5_�l5_bmvkM_bk`n`o`p�gqnM�Cx�l5^`g�c{^CxVa��
_bpqeKu�k{eWl5o(h5g0mvy�l5^`g0a5g�k`a5mKh5a	l5^`gqt	aIgqu�|}g�aÃ��p�mvt�cfeKa5aIgqa�c`h5mA|V_bn`g�h5g�ub_�eW�{ubg0_bk`yZmKh5t�eWl5_bmvk©eWl~ubmAs#y�h5gq�Co`gqk`pix
mvk(u�x}�`s�^`g�h5gqeKajh�eWl5g>wKxVh5mvajgi�(^`_��{_�l��{_�eKaIgqa�eKk`n�n(h5_by�l�c{^`g�k`mvt	gqk{e�_bk l5^`g>a�eKt	g¨y�h5gq�Co`gqk`pix~h5gqwv_bmvk�eKk`n�eWh5g
l5^(g�h5g�yZmKh5g¨o`a5g�yZo`u6eWl�^`_bwv^`g�h�y�h5gq�Co`gqk`p�_bgqa��
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�&mvt�c{ubgqt	g�kCl�eWhIx��{u�l5g�h�n`gqaI_bwvk0_ba�l5^`gqk�h5gqn`o`p�gqn�l5m	l5^`grpqmvt�c{o(l�eWl5_bmvk�mvy�l5^`grw}eK_bk ' a5m~eKa�l5m�t	gqgil�e
l�eAh5wvg�l2�`h5g�eW��y�h5g��Vo`g�k`p�x�l5^{eWld_badg�kCl5_�h5g�u�x	n`_bpil�eWl5gqn��Vx�l5^`g�c{^CxVa5_bpqeKufp�^{eWh�eKp�l5gih5_baIl5_bp�a&mvyOl5^`g�aIgqk`aImKh5aq��W(h5mvt
l5^(_ba¨c,mv_bk}l+mvy2|(_bgis+��l5^`g�gqt�c{^{eKaI_ba¨_ba+aI^`_by�l5gqn�y�h5mvt�e a�l5mVp�^{eKa�l5_bp�y�h�eKt	g�s�mKhI� ��l5^{eWl¨h5gqub_bg�a>^`gqe�|V_bu�x�mvk�e
p�mKhIh5g�p�l�n`g�a5pih5_�c`l5_bmvk�mvy�c`h5mCpqg�a5a�eKk`n�t	g�eKaIo(h5gqt	g�kCl�k`mv_baIgzº � û�eKk`n�l5^`grt	_bk`_bt	_b�qeWl5_bmvk�mvy��{u�l5g�h�gihIh5mKh5aj�dl5m
e�n`gil5g�h5t	_bk`_ba�l5_bp¨y�h�eKt	g�s�mKhI�	l5^{eWl�eK_bt	a�eWl�aI^{eWc{_bk`w�l5^`g¨�{u�l5gih�pqubmvaIgqnV�GlIh�eKk`a5yZgih�yZo`k`pil5_bmvk`aq���a1p�mvkC|V_bk`pq_bk`wvu�x;eWh5wvo`g�n;_bk º � ûG�Tl5^`g~u�eWlIl5gih�eWc`c`h5m}eKp�^;_bar�Ogqa�l�aIo`_�l5gqn;l5m�l�eKp��(ubg~e�u�eWh5wvg~kCo`t1�Og�h1mvy
c`h5eKp�l5_bpqeKu6aI_�l5o{eWl5_bmvk`a�s�^`gih5g+l5^`g+p�^{eWh�eKp�l5gih5_b��eWl5_bmvk�mvy�c`h5mVp�gqaIa�eKk`n�t	g�eKaIo(h5gqt	g�kCl�n`_ba�l5o(hI�feKk`pqg�a�_bk�e	a�l5mW�
p�^{eWaIl5_bp�p�mvkCl5g��(l&n`mVg�adk`mKl&�`ldl5^`g�c`h5mK�{ubgqt)eWld^{eKk`n��Vl5^`g��{u�l5g�hdn`gqaI_bwvk�c`h5mCpqg�a5a2�,g�_bk`w1g�kCl5_�h5g�u�x	n`mvt	_bk{eWl5g�n
�Cx1l5^`g�pqmvk`a�lIh�eK_bkCl5a2_bt�cOmva5g�n��Vx�a5g�k`a5mKh2�feKk`n(s�_bn(l5^`aq�D®�k`p�g�l5^`_ba&aIg�l���o(c�_badeKn`mKc`l5gqn��C^`m�s�g�|}gihq�Cmvk`g�_ba&y�h5g�g
l5m�o`a5g�eKk}x1gi§�p�_bgqk}l�n`gqaI_bwvk�t	gil5^`mVn��Kl5^`gjn`g�a5_bwvk1cfeWh�eKt	g�l5gih5a��Ogq_bk`w¨a5_bt�c{u�x+|(_bgis�gqn�eKa�¦Kl5o`k`_bk`w��(k`mK�{aI¦¨l5m
aI^{eWcOg�l5^`gjp�^{eWh�eWl5g�h5_ba�l5_bpqaTmvy{l5^`gjpqubmvaIgqn�ubmCmKc	mKcOg�h�eWl5mKh5a��T£�k�l5^`_ba�pqmvk}l5gi�Vlq�K�{u�l5g�h�n`gqaI_bwvk�pqeKk��Og�n`mvk`gjo`aI_bk`wL�g&mKh�L s n`g�a5_bwvk	l5gqp�^`k`_b�Co`gqa>º ø(�,»Ã�V�,»v»W�,»�úV�O»��WûG��W�_bu�l5gihjeKk{eKu�x(aI_bad_badg�eKaI_bu�x	p�eWhIh5_bg�n~mvo(ld_bk�l5^`g�y�h5gq�Co`gqk`pix
n`mKt�eK_bk�o`a5_bk`w~þdmCn`g>c{ubmKl5aq�j£�k�l5^`g+aI_bt�c{ubg+pqeKa5g+n`g�a5pih5_��,g�n�^`g�h5gK�{l5^`g+o`k`n`gih5u�x(_bk`w	c`h5mVp�gqaIa�t	mVn`g�uDp�eKk �,g
sjh5_�lIl5g�k�eKaMN O �� c*� Ú �B�%$� Ú c*�ÆÕ,�G$ ¤Gü(� ¼V¥

s�^`gih5gC�%$¨eKk`n.�G$�c{u�eqxzl5^`g+h5mvubg�a�mvy�c`h5mVp�gqaIa�eKk`n�t	g�eKaIo(h5gqt	g�kCljn`_baIl5o(hI�feKk`p�gqa��{h5gqa�c,g�p�l5_�|}g�u�x}��J�mKl5_bp�g>l5^`g
_bt�c,mKhIl�eKk}ljy[eKpil�l5^{eWl�� Ú ¤[l5^`g¨t	g�eKaIo(h5gqn�|KeKubo`g¨mvyP��¥2_ba�eKkz_bk(c{o(ljl5m1l5^`g¨a�x(a�l5gqt���£�k�eKk.L�g�a5gilIl5_bk`w`�(l5^`g
mK����g�p�l5_�|}g1_ba�l5m t	_bk`_bt	_b��grl5^`g�gqa�l5_bt�eWl5_bmvk�gihIh5mKh#�Ò� 9� yZmKh¨wv_�|}gqk0|KeKubo`gqa¨mvy�l5^`g�pqm�|KeWh5_�eKk`pqg�a�mvyI��$reKk`n�%$���]j^`g�mKc`l5_bt�eKufaImvubo(l5_bmvk�l5m+l5^`_ba&c`h5mK�{ubgqt)^{eKa&l5^`g�pqmvt�c{ubg�t	gqk}l�eWhIx1�{u�l5g�hdaIlIh5o`pil5o(h5g�n`gqaIp�h5_��Ogqn~_bk�¤Gü(� üC¥��
]�^`g>p�mA|KeWh5_�eKk`p�gqajmvy���$�eKk`nQ�%$�eWh5g>aI_bt�c{u�x~|V_bg�s�g�n�eKajn`gqaI_bwvk cfeWh�eKt	gil5g�h5adl5m�|KeWhIx~l5^`g¨�`h5g�eW�~y�h5gq�Co`gqk`pix}�
£�k�c`h�eKp�l5_bp�gv�fl5^`gra5_bt�c{ubgrp�mvt�c{ubgqt	g�kCl�eWhIxzaIlIh5o`pil5o(h5g1n`g�a5pih5_��,g�n�eW�OmA|}grpqeKk��Og1t	mVn`_��{g�n�l5m~t	g�g�l�eKnV�

n`_¢l5_bmvk{eKuDpqmvk`a�lIh�eK_bkCl5a���W{mKh�g��{eKt�c{ubgK�(l5m�eKp�^`_bgi|}g>a�l5g�eKn(xzaIl�eWl5g�h5g ��g�p�l5_bmvk mvy�l5^`g¨h�eWl5g>wKxCh5m��{_�eKa��`l5^`g>�{u�l5gih
t1o`a�l��Og�eKo`wvt	gqk}l5gqn�s�_�l5^�eKk�_bkCl5g�wKh�eWl5mKh�l5mzmK�`l�eK_bk0l5^`g1k`g�s pqmvt�c{ubg�t	gqk}l�eWhIx �{u�l5gih>n`gic{_bp�l5g�n�_bk��{wvo(h5g
ü(� ü1s�_�l5^ l5^`g¨h5gqeKub_b��eWl5_bmvk

åç �R Ô�R g éë c åç � ' Ô »� ' g[� éë åç R ÔR g éë Õ åç ' Ô' g éë � Ú Õ åç »� éë � Ú9� cTS � »GU åç R ÔR g éë ¤Gü(�ä½}¥

s�^`gih5g R Ô eKk`n R g+n`g�k`mKl5g�l5^`g	a�l�eWl5gqa+eKaIa5mCpq_�eWl5g�n�s�_�l5^ 9� eKk`n�l5^`g��{_�eKa¨l5g�h5t�h5g�aIcOgqpil5_�|}gqu�xv��eKk`n ' Ô eKk`n' g�eWh5g+�{u�l5gih�w}eK_bk`a���]�m	�`h5_bk`w~mvo(l�_�l5a�h5gqu�eWl5_bmvk`aI^`_�c0s�_�l5^�e	pqmvk}|}gqk}l5_bmvk{eKu�ý>eKubt�eKk �{u�l5g�hq�fl5^`grg��(c`h5g�a5aI_bmvk
ù



1/ s

Filter - F

K
1

K
2

1/ s

mr

x
1

x
2
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é êêêë ¤Ã¼`� üC¥

_ba+e aI�}gis�a�x(t	t	gilIh5_bp�t�eWlIh5_¢���Dl5^{eWl+_ba���É Ý c���É��~]�^`g	t�eWlIh5_¢�eÉ a�eWl5_ba��{gqa¨l5^`g�h5gqu�eWl5_bmvk`aI^`_�cBÉ¨¤ R ¥�Ì�cR�Í ÌA��s�^`g�h5g R h½Ì�eWh5g�eWhI�{_�lIh�eWhIx�|}gqpil5mKh5areKk`n R n`g�k`mKl5gqa>l5^`g�pih5mva5a>c`h5mVn`o`pil1mKcOg�h�eWl5_bmvk���W`o(hIl5^`g�h5t	mKh5gK�npn É¨¤ Á ¥ npn c non Á npn �
²&��� ÎÆ"H/0%GA���'�)6,&" $#� FGB�/0=�:H%(/Ç%Ê$5.�'�)6,^�¥:x.�%()8*1�Ï³ï'��&"���'�.6"HBD$ =�)�B���:H%(/ ÉjB�)�/ >@A:H'�.�"HBD$m�
I�gzk`m�s g��(l5g�k`n�l5^`gz�feKa5_bpzpqmvk`p�g�c`l5a�mvy�p�mvt�c{ubgqt	g�kCl�eWhIx��{u�l5g�h5_bk`w�l5m�l5^`g~l5_bt	gi�G|KeWhIx(_bk`w�a5gilIl5_bk`w`��]j^`g
t	mWl5_�|KeWl5_bmvkryZmKh�l5^`_ba�s�mKhI�+pqeKkr�,gda5_bt�c{u�x+n`gqaIp�h5_��Ogqnr�Vx+pqmvk`aI_bn`g�h5_bk`w�l5^`gdgi�`eKt�c{ubg&s�^`g�h5gdmvk`g�_ba�_bkCl5gih5gqa�l5gqn
_bk�gqa�l5_bt�eWl5_bk`w	l5^`g+cOmva5_�l5_bmvk8sQeKk`n�|}gqubmCpq_�l«x »½¼ mvy�e	|}g�^`_bpqubg+�feKaIgqn�mvk0t	gqeKa5o(h5g�t	gqk}l5a�s Ú eKk`n ¼ Ú mvy�seKk(n ¼ �Vh5g�aIcOgqpil5_�|}gqu�xv��£�k�l5^`g�pqeKa5g�mvyDeKk�mVp�g�eKk�aIo(h5y[eKpqg�|}gq^`_bp�ubgv��s Ú _ba&c`h5m�|(_bn`g�n	�Vx�er¯�_��,g�h5g�kCl5_�eKu�¬�ubmK�feKu­�mvaI_�l5_bmvk`_bk`wM®}x(a�l5gqt ¤«®`¬¨­d®`¥���s�^`gih5g�eKa ¼ Ú _barc`h5mA|V_bn`gqn;�Vx;e�¯�mKc`c{ubg�h�a5mvk{eWhq��£�k�l5^`g~p�eKaIg~mvy�e0yZo`ubu�xaIo(�{t	gih5wvgqn o`k`n`gihIsjeWl5g�hj|}g�^`_bpqubgK�cs Ú pqeKk �Og¨c`h5mA|V_bn`gqn �Cx e� Dmvk`w�þ�eKaIgqub_bk`gr®}x(a�l5gqt��
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£GlTt�o`a�l��,g�aIlIh5g�a5aIgqnrl5^{eWl�n`o`g�l5m�l5^`gdc{^CxVa5_bpqeKu(p�^{eWh�eKpil5g�h5_ba�l5_bp�mvy`l5^`gj¯�mKc`c{ubgih�a5mvk{eWh�l5^`g9 L���C���4���S L�S�8�¼ Ú �����1���b���������²±K��¯j�^���S���������#���|���Ñ�C±~Ð �Ã¯����<Ñ��?Ò6�������<Ñ������¦Ò6�¥���EÓ��S���S�1���IÓ����C t�?z�¸@�C��W{o(hIl5^`gih5t	mKh5gv�`¯�mKc`c{ubgih
�{_beKa1gi�,gqpil5a1eWh5g~eKubaIm0k{eWl5o(h�eKubu�xMgi�Vc`h5gqaIa5g�n;_bkÒz�¸@�C��]j^`_bar_ba1_bk;p�mvkClIh�eKa�lrs�_�l5^�l5^`g~t	gqeKa5o(h5g�t	gqk}l5aCs Ú �s�^`_bp�^0eWh5g+n`_�h5g�p�l5u�x�eq|KeK_bu�eW�{ubg+_bk�l5^`g>h5g�yZg�h5g�k`pqg>y�h�eKt	g�zY·`�C�j]j^`g�a5g+y[eKpil5a�_bt�c,mvaIg+_bt�cOmKhIl�eKkCl�p�mvk`aIlIh�eK_bk}l5a
mvkrl5^`g�pqu�eKaIaTmvy{pqmvt�c{ubg�t	gqk}l�eWhIx¨�{u�l5g�h5aTyZmKh�c,mvaI_�l5_bmvk�eKk`n1|}gqubmCpq_�l«xrg�aIl5_bt�eWl5_bmvk��veKa�s�_bubuV�,g�pqmvt	gdp�ubg�eWhTu�eWl5g�hq�
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W�_bwvo(h5g>¼`��»��2­Th5mVp�gqaIa�t	mCn`gquÃ�
]�^`g�o`k`n`gih5u�x(_bk`w�c`h5mVp�gqaIa+t	mVn`g�u { N<Ô _ba+n`g�c{_bpil5gqn�_bkM�{wvo(h5g�¼`��»K�6s�^`gih5gº: _bare�n(x(k{eKt	_bpqeKu�aIxVaIl5g�t

¤[�`u�l5g�hi¥Dl5^{eWl2mKc,gih�eWl5gqa�mvk1l5^`g�t	gqeKa5o(h5g�t	gqk}l5a�s Ú eKk`n ¼ Ú l5m�c`h5mA|V_bn`g�g�aIl5_bt�eWl5g�a 9s0mvyrs&�T£�k�l5^`g��{wvo(h5gv�jsm$eKk(n ¼ $�eWh5g�t	g�eKaIo(h5gqt	g�kCldn`_baIl5o(hI�feKk`p�gqa�����aj_bk~l5^`g¨u�eKaIljaIgqpil5_bmvk��(s�g�aIl5o`n(x�l5^`g¨aI_�l5o{eWl5_bmvkzs�^`g�h5g�sm$`ce�
eKk(n ¼ $[c ¼ $ Ä u s�^`g�h5g ¼ $ Ä u _ba1l5^`g ¯�mKc`c{ubg�h��{_�eKa��;]�^`_ba�a5gil��«o(c\_ba�eKubu&l5^{eWl�_ba1h5g��Vo`_�h5g�n�yZmKh1l5^`gzn`gqaI_bwvkmvy�pqmvt�c{ubg�t	gqk}l�eWhIx��{u�l5gih5a1y�h5mvt e0¦vy�h5g��Vo`g�k`p�x}�«ub_��}g�¦�n`mvt�eK_bk�c,mv_bk}l�mvy�|V_bg�s>�eJ�mKl5_bpqg	l5^{eWlrl5^`g�c`h5mVp�gqaIa
t	mCn`g�u { NÕÔ _badl5_bt	g���|KeWhIxV_bk`wrn`o`g�l5mrl5^`g�c`h5gqaIgqk`p�g�mvy,l5^`g�h5mKl�eWl5_bmvk�t�eWlIh5_¢�¤Ö1¤ba5¥���l�m�s�g�|}gihq� l5^`g�gqk}lIh5_bgqadmvyÖ1¤ba5¥�eKk`n0l5^`gq_�h¨n`gih5_�|KeWl5_�|}gqa¨eWh5g1k`mKl>eWhI�{_�lIh�eWhIx�yZo`k`p�l5_bmvk`a�mvy�l5_bt	g+�{o(l>g��`^`_��{_�l��Omvo`k`n`a¨l5^{eWl�n`g�cOgqk`n�mvk
gqeKp�^ aIcOgqp�_��{p>|}g�^`_bpqubg>t	_ba5aI_bmvk o`k`n`g�h�pqmvk`aI_bn`g�h�eWl5_bmvk���W{mKh�gi�`eKt�c{ubgv�`_byTeKk�o`k`n`gihIsjeWl5g�h�|}g�^`_bpqubg>t	mKl5_bmvk _ba
h5g�a�lIh5_bp�l5g�nzl5m�l5^`g>^`mKh5_b�qmvk}l�eKu,c{u�eKk`g+eKk`n l5^`g¨t�eA�`_bt1o`t�xCeqs4h�eWl5g+eKp�^`_bgi|KeW�{ubg¨s�_�l5^ l5^{eWlj|}g�^`_bpqubg>_ba�� Ú�Û�Ü �l5^(gqk0l5^`_ba�_bk`yZmKh5t�eWl5_bmvk0t1o`aIl��,g1gi�Vc{ub_bpq_�l5u�x�_bk`pqubo`n`g�n�_bk�l5^`g�n`g�a5pih5_�c`l5_bmvk�mvyTl5^`grc`h5mVp�gqaIa�t	mVn`g�u { NÕÔ eKa
s�g¨g��(c{u�eK_bk �Ogqubm�s+��I�g>k`m�s _bkClIh5mCn`o`pqg¨l5^`g>yZmvububm�s�_bk`w�n`gi�{k`_�l5_bmvk`aq�
gQhji�kml µ l ð kIn §�w�ð ¬~h ���Ø×Íð ��h t { N<Ô �2]j^`g¨c`h5mCpqg�a5ajt	mVn`g�u { NÕÔ _ba�wv_�|}g�k �Cx
{ NÕÔ �qc M}}}N }}}O �

s c ¼s Ú c�s¼ Ú cÈJ\Ó�Ô ¼ Õ ¼ $ Ä u
¤Ã¼`� ¼V¥

I�g�yZo(hIl5^`gih�eKaIa5o`t	gjl5^{eWl&l5^`g�t�eWlIh5_¢�#J eKk`n�_�l5a&n`g�h5_�|KeWl5_�|}g �J eWh5g�p�mvk`aIlIh�eK_bk`g�n	l5^(h5mvo`wv^	l5^`g�_bk`gq�Co{eKub_�l5_bgqan Ä�¤ba5¥ n d=Ä Ú�Û�Ü h n Å`¤ba5¥ n d7Å Ú�Û Ü ¤Ã¼`�ä½}¥
eKk(n n O6¤ba5¥ n d£O Ú�Û Ü h n ÂV¤ba5¥ n d=Â Ú�Û Ü h n ÂV¤ba5¥ n dX� Ú�Û�Ü ¤Ã¼`� øC¥
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yZmWh�eKubu5a[ZÍJ[M��zJ�mKl5_bp�g�_bk�l5^`g�n`gi�{k`_�l5_bmvk©eW�OmA|}gzl5^{eWl�l5^`gih5g�eWh5g p�mvk`aIlIh�eK_bk}l5a�mvk�l5^`g h5mvubu�eKk`n�c{_�l5p�^
eKk(wvubgqa�Ä0eKk`n-Å1h5g�aIcOgqpil5_�|}gqu�xv�(�{o(l�k`mKljmvkzl5^`g�xCe�s eKk`wvubg#���2]j^`_baj_bajn`o`g¨l5m1l5^`g¨y[eKp�ljmVp�g�eKk~|}g�^`_bpqubg�a�eWh5g
n`g�aI_bwvk`gqnMl5m�o`k`n`g�h5wvm0eWhI�{_�lIh�eWhIxMt�eKk`g�o(|}g�h5a>_bk�xCeqs+�6�{o(lrc{_�l5p�^�eKk`nMh5mvubu2gi�(pqo(h5aI_bmvk`a1eWh5g�h5gqa�lIh5_bp�l5g�nM�Vx
|}g�^`_bp�ubg>p�mvk`aIlIh5o`pil5_bmvk��

gQhji�kml µ l ð kIn î6v k
�ml?� v�µ h8¬ ðrqBs
t h q huk µ%v;w%x i tàµ h wC���&mvk`a5_bn`gih�l5^`g>c`h5mCpqg�a5a�t	mVn`g�u { N<Ô _bk;¤Ã¼`� ¼V¥&s�_�l5^¼ $ Ä u eKk�eWhI�{_�lIh�eWhIx~pqmvk`a�l�eKkClq�{eKk`n�ubgil�: �,g+e�ub_bk`gqeWh�l5_bt	g���|KeWhIxV_bk`w��{u�l5gih�s�_�l5^ h5gqeKub_b��eWl5_bmvk:��qc MN O �´ c ªr¤ba5¥ ´ Õè« N ¤ba5¥Ùs Ú Õè« Ô ¤ba5¥ ¼ Ú9s0c ¬�¤ba5¥ ´ Â ¤Ã¼`� � ¥
]�^`gqk��(: _ba�a�eK_bn l5m��Ogre����C�1�C�°�~�����m���C @�1�p�S L�S�8���C�j±`���q�x�S�dyZmKh { NÕÔ _byK : _ba�_bkCl5gih5k{eKubu�xzaIl�eW�{ubg
K W{mKh�gi|}g�hIx~_bk`_�l5_�eKuDpqmvk`n`_�l5_bmvk`a�sd¤°�C¥deKk`n ´ ¤°�C¥��`ub_bt ¾Ú� s z�sd¤bµK¥7� 9sd¤bµK¥��?ce�(�
K : a�eWl5_ba��{gqa�e��{_�eKajh5gH��gqpil5_bmvkzc`h5mKc,gihIl�xv�(l5^{eWl�_ba��{ub_bt ¾�� s 9sÆc+��s�^`gqk ¼ c+�(�

gQhji�kml µ l ð kIn î³ðrqDs�t h q huk µ�vcw%x i tàµ h wX� l µ��Û�mw h vc¨¢©aw huª3«�huk
¬ x�ßm���  Dg�l": �Og0�,g�e�p�eKk`n`_bn{eWl5g
p�mvt�c{ubg�t	gqk}l�eWhIx��{u�l5g�h�yZmKh { NÕÔ �feKk`n ubgil�: N n`gqk`mKl5g�l5^`g¨pqmKhIh5g�aIcOmvk`n`_bk`w�mKc,gih�eWl5mKhjy�h5mvt¢s Ú l5m 9s&�2]j^`g�k��:)_bada5eK_bn	l5m+�,g�eKk0¤a��hÕ��¥@���C @�1�p�S L�S�8���C�j±5���q���S��yZmKh { NÕÔ s�_�l5^	�`h5g�eW��y�h5gq�Co`gqk`pix�ßm�T_by�: N _badeKk�¤a��hÕ��¥��p������C�������q�x�S�&s�_�l5^ �feKk`n(s�_bn(l5^Yßm���
]�^`g>n`_ba5p�o`a5aI_bmvk�_bk l5^`g¨c`h5gi|(_bmvo`a�aIgqpil5_bmvk`a�ubgqeKn`a�n`_�h5gqpil5u�x~l5m�l5^`g>yZmvububm�s�_bk`w1�`l5g�h�n`gqaI_bwvk c`h5mK�{ubgqt��§�w�ð��
t h q�©°ð�w�q « t¦v6µ l ð k �CÜ5�¦Ý��S���¦Ò6�D�^���Ñ���S���` L�Ñ�~��� { NÕÔ ���FÞàßrá ß|â#�C�1�@���C���b�b�¦Ý��9���4 L���S�j��ß
�<Ñ��
Ñ��C�1���/Ñ���^�Y�C��¤a��hÕ��¥³���C &�1�p�S t�S�8�x�C�j±`�����S�IÓ��C� { NÕÔ ���b�?Ò��S������ã�Ó����½äS�8�S�1�S±9ß
�5�

å ý µ#�ÿþ|��������²	³��1´��æ���i³���´ ¶\�#�T¹��	²F�Ç� ��¹q² ´��#�T·\�i³I���
]�^`_ba	aIgqpil5_bmvk\_bkClIh5mCn`o`pqg�a�e�a�c,g�pq_��{p�pqeKk`n`_bn{eWl5g�p�mvt�c{ubgqt	g�kCl�eWhIx��`l5gih	aIlIh5o`pil5o(h5g�yZmKh { NÕÔ eKk`n\n`g�h5_�|}g�a
aIo(§	pq_bg�kCl1p�mvk`n`_�l5_bmvk`a1yZmKhrl5^`g~gi�(_baIl5g�k`pqg~mvy�e�p�mvt�c{ubgqt	g�kCl�eWhIx��{u�l5gih1s�_�l5^;l5^`g~a�lIh5o`p�l5o(h5gzeKn`mKc`l5g�n;l5^{eWl
t	g�gil5a�h5gq�Co`_�h5gqnz�feKk`n(s�_�l5^�p�mvk`aIlIh�eK_bk}l5aq�

ç�� � ÅÆ'�$�;9" ;9'�.6%ÏFGB�/Ç=?:H%7/0%($5.6'�)6,��?:x.6%7)+*-.6)8>9F1.�>&)�%D�
W�_bwvo(h5g	½V��»�n`gic{_bp�l5a¨l5^`g�pqeKk`n`_bn{eWl5g��{u�l5gih>aIlIh5o`pil5o(h5g�yZmKh { NÕÔ l5^{eWl¨s�_bubu��Og	eKn`mKc`l5gqn�_bk�l5^`g1cfeWc,gihq��]j^`g
a�lIh5o`pil5o(h5gz_ba�t	mKl5_�|KeWl5g�n;�Vx�l5^`gza5_bt�c{ubgzg��{eKt�c{ubg~n`gqaIp�h5_��Ogqn�_bk©®Cgqpil5_bmvk\ü(��s�^`g�h5g eKk�g��(lIh�e0_bkCl5g�wKh�eWl5mKh
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W�_bwvo(h5gr½V��»��d�dmvt�c{ubg�t	gqk}l�eWhIx	�{u�l5g�hq�
sjeKa�_bk`a5gihIl5gqn0l5mzgqa�l5_bt�eWl5g+l5^`g1h�eWl5g1wKxVh5m��{_�eKaq�AJ�mKl5_bpqg1^`mAs�gi|}g�h�l5^{eWl�l5^`g1�{u�l5gih¨gi�Vc{ub_bpq_�l5u�x0_bk`p�ubo`n`gqa�l5^`g
h5mWl�eWl5_bmvk�t�eWlIh5_¢��JM¤ba5¥��,s�^`_bp�^0s�g�eKaIa5o`t	g1_ba>eq|KeK_bu�eW�{ubg�y�h5mvt�eKk�eWlIl5_�l5o`n`g1h5gqyZgih5gqk`p�g1aIxVaIl5g�t��+]j^`g�_baIa5o`g
mvy&h5mK�{o`a�lr�{u�l5gih+c,gih5yZmKh5t�eKk`pqg	eKw}eK_bk`a�lro`k`pqgihIl�eK_bk`_�l5_bgqa+_bk�l5^`g	t	g�eKaIo(h5gqt	g�kCl>mvyDJ�¤ba5¥�s�_bubu��,g�eKn`n(h5gqaIa5g�n
u�eAl5g�hj_bkzl5^`_baja5g�p�l5_bmvk��2£�kzs�^{eWl�yZmvububm�s�a��(yZmKh�aI_bt�c{ub_bpq_�l«x~mvy6k`mKl�eWl5_bmvk��Vs�g¨mvy�l5gqk eq|}mv_bn~s�h5_�l5_bk`w�l5^`g¨g��(c{ub_bp�_�l
n`gicOgqk`n`g�k`pqg>mvy6l5_bt	gi�G|KeWhIx(_bk`w�t�eWlIh5_bpqg�ajmvk l5_bt	gK�2]�^`g>yZmvububmAs�_bk`w�h5gqaIo`u�l�_ba�mK�`l�eK_bk`g�n��
è6� h ð�w h qêé n?ëHì �C�����°�~�S�?�?Ò6�5�^���Ñ���S���9 t�Ñ�~��� { N<Ô �C�1�t�?Ò6�¥�b�� L�/Ð+Ý��C�j±C���4�@���q�x�S�
:��qc M}}}N }}}O �´ Ô c1Ö ¼ Ú Õ4Ö ´ gÊÕ4í Ô ¤Es3� ´ Ô ¥�´ g\c1Ö¥Ó�ÔÕítgq¤Es\� ´ Ô ¥9s c ´ Ô ¤�½V��»A¥

î �Ñ�~���C���?�?Ò6�����q�x�S��:	���9���8�x�S�j�1�����²±#�j���~���p�%á�ïPÒ6�S�;Ñ3: ���³�Y���C�1�C�°�~�����³���C &�1�p�S t�S�8�x�C�j±`���q�x�S�GÓ��C� { N<Ô á
§�w�ðGðr©Õð`W(h5mvt l5^`g+eKaIa5o`t�c`l5_bmvk`a��(l5^`g¨l5_bt	gi�G|KeWhIx(_bk`w1�{u�l5g�h�^{eKajl5^`g¨h5g�eKub_b�qeWl5_bmvk
:��qc åç ªr¤ba5¥ º « N ¤ba5¥�« Ô ¤ba5¥�û¬�¤ba5¥ � éë h

s�^`gih5g

ªr¤ba5¥�c åç �#í Ô Ö�`J\Ó�ÔÕítgE� éë hj« N ¤ba5¥�c åç í ÔJ�Ó�Ô<ítg éë h�« Ô ¤ba5¥�c åç J � éë h�¬�¤ba5¥�c åç Ð � éë
W`o(hIl5^`gih5t	mKh5gv� ¼ Ú c ¼ Õ ¼ $ Ä u �`s�^`g�h5g ¼ $ Ä u _ba�eKk�eWhI�{_�lIh�eWhIx~pqmvk`a�l�eKkCl�|}gqpil5mKh>¤G¯�mKc`c{ubgih��{_�eKa�¥��2 Dg�l º ¤bajh�Xf¥
n`g�k`mKl5g¨l5^`g>a�l�eWl5g¨lIh�eKk`aI_�l5_bmvk�t�eWlIh5_¢� eKaIa5mCpq_�eWl5g�nzs�_�l5^�ªr¤ba5¥��&]�^`gqk��{o`aI_bk`w�l5^`g>g��Vo{eKub_�l5_bg�a
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¤ ��ä Ô g½í Ô ��ä(gHg½ítgÊÕèä ÔHÔ ¥ Ý úùä Ô g

éë c åç �`á Ô Ð �� �@á4g�Ð éë ¤�½V��»�½}¥

eKk(n�l5^`g�h5g�yZmKh5gtä Ô g?c0�1¤bá4gj¶Kú}¥HÐ{�mW{o(hIl5^`gih5t	mKh5gv�,a5_bk`p�g"í Ô eKk`nBítg>eWh5g�n`_�eKwvmvk{eKuÃ�(ä ÔxÔ eKk`nÆä(gxg>eWh5g�eKuba5m
n`_beKwvmvk{eKuÃ�d�dmvk`aI_bn`g�h�k`mAs l5^`g>ub_bk{eWhjl5_bt	gi��_bkC|KeWh5_�eKk}l�a�x(a�l5gqt	a�V c ¤+0 ¡ Õ4íeL0¥ V c+ª	c  V k�û�c »�h�ú4hÃÂpÂpÂph5ù ¤�½V��»qøC¥
s�_�l5^�0 ¡ n`g��{k`g�n�eKaj�,g�yZmKh5gv�2��aI_bk`w�l5^`g¨h5g�u�eWl5_bmvk�¤?É ¡5 ¥ Ý cÍ��É ¡5 _�l�yZmvububm�s�a�l5^{eWl

ª	c  ä Ô Õèä Ô ª	c  c åç �`á Ô Ð ä Ô g[É ¡5
¤?É ¡5 ¥ Ý ä Ô gÖ�@á4g�Ð éë k�û�c »�h�ú4h�ÂpÂpÂph�ù ¤�½V��» � ¥

I�g1k`mAs aI^`mAs l5^{eWl	¤�½V��» � ¥jp�eKk0�,g�t�eKn`g1k`g�w}eWl5_�|}g1n`g��{k`_�l5g�yZmKh>eKubuÊû`c »�h�ú4h�ÂpÂpÂ ù~�Cx0a5o`_�l�eW�{ubg�p�^`mv_bp�g
mvyGá Ô eKk`nKá�g��2£�kzy[eKp�lq�Vo`a5_bk`w�®Cp�^Co(hjp�mvt�c{ubgqt	g�kCl5a¨º üWû�_�ljgqeKa5_bu�x�aI^`mAs�k~l5^{eWl¨¤�½V��» � ¥�_ba�k`gqw}eWl5_�|}g�n`g��{k`_�l5g�_by
eKk(n�mvk`u�xz_byá Ô Ð¥�èä Ô g[É ¡5 á Ó�Ôg ¤?É ¡5 ¥�Ý1ä Ô gDcEá Ô Ð¥� ¤bá4gS¶A¼V¥+É ¡5 ¤?É ¡5 ¥�Ý�âE��Â
®C_�k`pqg npn ò ¡5 ¤ Á ¡5 ¥ non c non Á ¡5 npn �Ol5^`g�eW�,m�|}g1g��(c`h5g�a5aI_bmvk�_ba�a5eWl5_baI�{g�n0s�_�l5^\á�g9c ¼zeKk`n\á Ô â t�eA�^z npn Á ¡5 npn g �6û�c
»�h�ú4h�ÂpÂpÂ ù4�C�¨l�gqk`p�gv�2o`a5_bk`w�l5^`g~l5^`gqmKhIx;mvy�cOmvu�xVl5mKc{_bpzaIxVaIl5g�t	a�º üWû�l5^`g a�x(a�l5gqt ¤�½V��»�ú}¥+eKk`n�l5^`g�h5g�yZmKh5g~l5^`g
mKhI_bwv_bk{eKuDp�mvt�c{ubgqt	g�kCl�eWhIx��{u�l5g�h�eWh5g>_bk}l5g�h5k{eKubu�xza�l�eW�{ubgv�

d ð�µ h �EW(h5mvtªl5^`g c`h5mVmvy�mvy�l5^`g l5^`g�mKh5gqt��&_�l�yZmvububm�s�a�l5^{eWl	l5^`g�ub_bk`gqeWh	l5_bt	gi�G|KeWhIx(_bk`w��{u�l5g�h0¤�½V��»A¥r_ba
_bk}l5gih5k{eKubu�xzaIl�eW�{ubg>yZmKh�eKk}xzp�^`mv_bp�g>mvy�p�mvk`aIl�eKk}lq�(c,mvaI_�l5_�|}gv�`n`_�eKwvmvk{eKuDt�eWlIh5_bp�gqa�í Ô eKk`n8ítg��

I�g�k`m�s�eKn`n(h5g�a5a�l5^`g�_baIa5o`g�mvyfc,gih5yZmKh5t�eKk`pqgdh5mK�{o`aIl5k`g�a5a2mvyfl5^`g�pqmvt�c{ubg�t	gqk}l�eWhIx+�{u�l5g�h2_bk�l5^`gjc`h5gqaIgqk`p�g
mvydt	g�eKaIo(h5gqt	g�kCl>g�hIh5mKh5a+_bk�l5^`g	h5mKl�eWl5_bmvkMt�eWlIh5_¢��J���£�k�s�^{eWlryZmvububmAs�aq�6s�g�ubgil³J c�J�¤ Ã ¥¨eKk`nÆJ Ú cJ Ú ¤ Ã Ú ¥2n`g�k`mKl5g�l5^`g¨¦KlIh5o`gq¦�eKk`n t	g�eKaIo(h5gqn�h5mKl�eWl5_bmvkzt�eWlIh5_bp�gqa��Vs�^`_bp�^�eWh5g�yZo`k`p�l5_bmvk`ajmvyDl5^`g¨¦KlIh5o`g�¦�eKk`nt	gqeKaIo(h5gqn�mKh5_bgqk}l�eWl5_bmvk�|}gqpil5mKh5a Ã eKk`n Ã Ú �,h5g�aIcOgqpil5_�|}gqu�xv�&I�g�yZo(hIl5^`gih�ubg�l&J���J Ú cfe³J eKk`n�eKaIa5o`t	g
l5^`eWlge³J�_baj�Omvo`k`n`gqn��`l5^{eWl�_ba��`l5^`gih5g>gi�(_baIl5a�e1cOmva5_�l5_�|}g>p�mvk`aIl�eKk}l� ih	a5o`p�^zl5^{eWl npn e³J npn d= ih`�
]6m¨p�mvt�c{o(l5gdl5^`gj_bk(!{o`g�k`pqgjmvyjemJ)mvk1l5^`gjg�aIl5_bt�eWl5_bmvk1gihIh5mKh h N c7s¥� 9s&�vs�g�aIg�lGs Ú c=s0eKk`n ¼ Ú c ¼ �W(h5mvt�¤Ã¼`� ¼V¥deKk`nM¤�½V��»A¥&_�l�yZmvububm�s�a�l5^{eWljl5^`g>gihIh5mKh h N _bajl5^`g>mvo(lIc{o(l�mvy�e�n(xVk{eKt	_bp�eKu,aIxVaIl5g�t s�_�l5^�_bk(c{o(l ¼

eKk(n�a�l�eWl5g>a�cfeKpqg¨h5gqeKub_b��eWl5_bmvk

:&w5�qc åæææç ��í Ô J Ú emJ�`J\Ó�ÔÚ ítg � �Ð � �
é êêêë ¤�½V��»qùC¥
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]�^`g�a�l�eWl5g�t�eWlIh5_¢�	mvy3:@w&g��Vo{eKuba&l5^{eWldmvy3:�_bkz]�^`gqmKh5g�t ½V��»K��]�^`g�h5g�yZmKh5gv�C_bkCl5gih5k{eKuOa�l�eW�{_bub_�l�x	_badmK�`l�eK_bk`gqn�_by
l5^(g�pqmvk`n`_�l5_bmvk`a�mvy6]j^`g�mKh5gqt ½V�äúreWh5g�t	gilds�_�l5^KJ h5g�c{u�eKp�gqn��CxtJ Ú �2£�k~cfeWhIl5_bpqo`u�eWhq�(_by�l5^`g��{u�l5gihjw}eK_bk`a�í Ô
eKk(nFítg1eWh5g	pqmvk`a�l�eKkClq��n`_�eKwvmvk{eKuÃ��eKk`n�cOmva5_�l5_�|}g�l5^`gqk�_bk}l5g�h5k{eKu2a�l�eW�{_bub_�l�x�_ba1eKo(l5mvt�eWl5_bpqeKubu�x�gqk`aIo(h5gqn©¤Ãa5g�g
]�^`g�mKh5gqt ½V� üC¥��&]�^`g>_ba5aIo`g+mvy6h5mK�{o`a�l�cOg�h5yZmKh5t�eKk`p�g�h5gq�Co`_�h5gqa�yZo(hIl5^`gih�l5^`mvo`wv^}lq�`�{o(l�pqeKk �OgreKn`n(h5g�a5aIgqnz�Vx
|V_bgis�_bk`w�:&wjeKa�eKk _bk(c{o(l��«mvo(lIc{o(l�mKc,gih�eWl5mKhjs�_�l5^zh5g�eKub_b�qeWl5_bmvk

W:&w5�qc åæææç ��í Ô J Ú Ð�`J\Ó�ÔÚ ítg � �Ð � �
é êêêë ¤�½V��»��C¥

eKk(n�_bk(c{o(l « cke³J ¼ �2£�y ¼ _baj�,mvo`k`n`g�n�o`k`_byZmKh5t	u�x~_bk l5_bt	gK�(l5^{eWl�_baq� npn ¼ non s c ¼ s ã i l5^`gqk
non « npn s d npn e³J npnonpn ¼ non s c= ih ¼ s

®C_�k`pqg W:@w	_ba�_bk}l5g�h5k{eKubu�x\a�l�eW�{ubgv�dl5^`g�_bk`n`o`pqg�n©k`mKh5t npn W:@w n s&Ä ¡ mvy�l5^`g�pqmKhIh5g�aIcOmvk`n`_bk`w;mKcOg�h�eWl5mKh	_ba	�{k`_�l5gv�]�^`gih5gqyZmKh5gK�
non h ¤ba5¥ non g@d non h non s d npn W:@w npn s@Ä ¡  ih ¼ s

yZmWh�eKubu@a~_bkEJ�M���]�^Vo`a��m�¦Ò6�Æ�S�j�b�� L���b�°�C�{�S�j���C� h ¤bµK¥����S t�C���������C�4�1�~���¤Ó��C�|������a\���ï�¦Ò6�L�^���S���S�1���|�[Ó t���C���4���S L�S�8�D�S�j���C�j�����KJ �C�1�K�~���S�����C���S�9�4��� Ó��C�j #�²±t�x�=�Ñ�S���Y�C�� ihÆ���~�^���Ñ�~�YÒ6�S�l�Ñ�S���W�W(h5mvt l5^`g~n`_baIpqo`aIa5_bmvk�eW�,m�|}gv�T_�l1yZmvububmAs�arl5^{eWlrl5^`g~_bk`n`o`p�gqn�mKc,gih�eWl5mKh1k`mKh5t npn W:@w non s&Ä ¡ _barl5^`g~p�mKhIh5gqpilt	gqeKaIo(h5g�mvy�c,gih5yZmKh5t�eKk`pqg�h5mK�{o`a�l5k`gqaIa�mvyDl5^`g��{u�l5gih�eKw}eK_bk`a�l�t	g�eKaIo(h5gqt	g�kCl&cOg�hIl5o(hI�feWl5_bmvk`a�_bk~l5^`g�h5mKl�eWl5_bmvk
t�eAlIh5_¢�KJ���� p�mvk`aIlIh�eK_bk}l�mvk non W:&w npn s@Ä ¡ p�eKkz�,g>_bk`pqubo`n`g�n�_bk l5^`g¨�{u�l5gih�n`gqaI_bwvk c`h5mCpqg�a5aj�Cx o`aI_bk`w�l5^`g>pq_�h5p�ubgmvy6_bn`g�eKa�n`_baIpqo`aIa5g�n�_bk�º ú��WûG�
m n4¹Ã�i³���´po ����¹Ã��²&° � þ�´��1¸�³2¹q¸`�m���m�Ã��µ�´&¹�³�
3� �rq ¹Ñ� ·3���+³2¹�µ	²�´�����·3��³I���
]�^`g	c`h5g�|V_bmvo`ara5g�p�l5_bmvk;_bk}lIh5mVn`o`p�gqn�l5^`g�t�eWl5^`g�t�eWl5_bp�eKuTl5mCmvuba+l5^{eWl�eWh5g	h5g��Vo`_�h5g�n�l5m0n`g�a5_bwvk�e�p�eKk`n`_bn{eWl5g
p�mvt�c{ubg�t	gqk}l�eWhIx��{u�l5gihds�_�l5^zerwvo{eWh�eKk}l5gqg�n	�`h5g�eW�	y�h5gq�Co`gqk`pix}�GJ�mKl5_bp�gv�V^`mAs�gi|}g�hq�}l5^{eWldl5^`g�mvo(l5p�mvt	g�mvy�l5^`g
n`g�aI_bwvk�c`h5mVp�gqaIart�e�x�|}gihIx�s�g�ubu2�Ogze �{u�l5g�hrs�_�l5^�eKk;gi�,gqpil5_�|}g	�feKk`n(s�_�l5^�l5^{eWl1_barwKh5g�eWl5gih+l5^{eKk�l5^`g�mvk`g
h5g��Co`_�h5gqn��M�&ubg�eWh5u�xv��l5^`g~a5gil1mvy�c,mvaIa5_��{ubg~a5mvubo(l5_bmvk`a1t1o`aIl+�,g~yZo(hIl5^`gih�p�mvk`aIlIh�eK_bk`g�n;a5m�l5^{eWlrl5^`g~n`g�a5_bwvk`gih
^{eq|}g�eKk�g��(lIh�e~n`gqaI_bwvk�cfeWh�eKt	gil5g�h¨eWl>^`_ba¨n`_baIcOmva�eKu�l5mzaIgqubg�p�l¨mvk`g�a5mvubo(l5_bmvk�¤Ã_by&_�l>g��`_ba�l5ai¥jl5^{eWl>t	g�g�l5a�l5^`g
h5g��Co`_�h5gqnz�`h5gqeW�zy�h5g��Vo`g�k`p�x~p�h5_�l5gih5_bmvk��2]j^`_baja5_�l5o{eWl5_bmvk _ba�_bn`g�kCl5_bpqeKu,l5m�s�^{eWl�^{eWc`cOgqk`a�_bkzl5^`g>p�eKaIg¨mvy6�{u�l5gih
n`g�aI_bwvk0o`aI_bk`wzý>eKubt�eKkV�«þdo`p�xzl5^`g�mKhIx}�{s�^`gih5g+l5^`grk`mv_baIgrp�mA|KeWh5_�eKk`p�gqa�c{u�eqx l5^`g+h5mvubg+mvyT¦Kl5o`k`_bk`w	�(k`mK�{aI¦�l5m
aI^{eWcOg¨l5^`g¨�{u�l5g�h�p�^{eWh�eKpil5g�h5_ba�l5_bpqa��
£�k�l5^`g�ub_bk`g�eWh�l5_bt	g��«_bk}|KeWh5_�eKkCl�pqeKa5gK�Ce¨a5_bt�c{ubg�eKk{eKu�x(aI_ba2mvy,e>þdmCn`g�n`_�eKwKh�eKt _bk`n`_bp�eWl5g�a�l5^{eWl&eKk	g��(cOgqn`_�l5g

sjeqx0mvydaIg�lIl5_bk`w�eKkMo(c`c,gih+�Omvo`k`n�mvk�l5^`g��`h5gqeW��y�h5gq�Co`gqk`pix�_ba>l5m t�eW�}g1l5^`g��{u�l5gih+¦Kh5mvubu¢�«mK�,¦ aIo(§�p�_bgqk}l5u�x
y[eWaIlq��£�k0l5^`g+l5_bt	gi�G|KeWhIx(_bk`w�a5gilIl5_bk`w`�Ol5^`_ba�pqmKhIh5g�aIcOmvk`n`a�l5m~t�eW�V_bk`w non : N � øLsØ s non8ã á��Os�^`g�h5g6� øLsØ s _ba�e�^`_bwv^
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cfeWa5aj�&^`g��Cx(aI^`g�|��{u�l5gih�eKk`n�ß ¾ eKk`ntá~c{u�e�x1l5^`g�h5mvubg�mvy,¦Kl5o`k`_bk`w+cfeWh�eKt	gil5g�h5aI¦`��£�k	c`h�eKp�l5_bp�gv�C_�l&_ba&a5o(§	pq_bg�kCl
l5m1|KeWhIx~l5^`g¨|KeKubo`g>mvy�mvy6l5^`g¨cfeWh�eKt	g�l5gih�á��
]�^`gqaIg�pqmvk`aI_bn`g�h�eWl5_bmvk`azubgqeKn n`_�h5gqpil5u�x©l5m�eÆ�^���~���V�°�����9��� �-�C�j�b�¦Ò-  yZmKh~l5^`gÖ�~�S���p����mvy+e;l5_bt	g���|KeWhIxV_bk`w

p�mvt�c{ubg�t	gqk}l�eWhIx~�{u�l5g�h�s�_�l5^�e	n`g�a5_�h5g�n��`h5g�eW� y�h5gq�Co`gqk`pixYß
����]j^`_ba�_ba�n`mvk`g+�Vx�o`aI_bk`w�l5^`gqmKh5g�t�½V��»v»>s�_�l5^
l5^(g�eKn`n`_�l5_bmvk{eKuj¦v^`_bwv^V�«y�h5g��Vo`g�k`p�xV¦Mpqmvk`a�lIh�eK_bkCl�n`gqaIp�h5_��OgqnQeW�,m�|}gv�2s�^`_bp�^\p�eKk��Og�eKuba5mMpqeKaIl	eKa�eM D_bk`g�eWh
t�eAlIh5_¢� £�k`gq�Co{eKub_�l�xv�©]j^`g>o`k`n`gih5u�x(_bk`w	mKc`l5_bt	_b�qeWl5_bmvkzc`h5mK�{ubg�t p�eKkz�,g>yZmKh5t1o`u�eWl5gqn eKa�yZmvububm�s�a��

t	_bkt á
aIo(�6��g�p�ljl5mnpn ¤°Ð¥�,: N ¥Ù� øØ ò � npn4ã � unpn : N � øLsØ s npn4ã á(h ¤Gø(��»A¥

s�^`gih5g1l5^`g1t	_bk`_bt	_b�qeWl5_bmvk0_ba�cOg�h5yZmKh5t	g�n0mA|}gih�l5^`g1l5^`g1a5gil¨mvy2w}eK_bk0t�eWlIh5_bpqg�aCí�Z£J:� Ü þ eKk`n�� u p�eWc`l5o(h5g�a
l5^(g�ubm�sj�GcfeKa5a�h5g��Vo`_�h5g�t	gqk}l2pqmvk`a�lIh�eK_bkClq�T£Gl&_ba&aI_bt�c{ubgjl5m+aIgqgjl5^{eWl2l5^`g�^`_bwv^V��cfeKaIa&p�mvk`aIlIh�eK_bk}l npn : N � ø sØ s npn4ã á
_baja�eWl5_ba��{gqn _byu��v�âÖ��eKk`n8í aIo`p�^ l5^{eWl

f6w
ñL �¤Sv�hYí[h�áD¥D�qc
åææææææææææç
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s�^`gih5g

� øLsØ s c åç ª	� s «	� s¬
� s ­x� s
éë Â

]�^`g0mKc`l5_bt	_b��eWl5_bmvkQc`h5mK�{ubg�t ¤Gø(��»A¥�p�eKk©k`mAs#�,g0p�eKa�lz_bk©l5^`g� 6¡0£�y�h�eKt	g�s�mKhI�\eKa~yZmvububmAs�aq�ÍW`mKhzwv_�|}gqk
kCo`t1�Ogih5a��`âÖ�	eKk`nYá3âE��n`gi�{k`g>l5^`g>aIg�l5a

º ñ|ñ�¤a��¥�cïz|í�h�äÏ�-ä âE��h�f�ñ|ñ� �¤+í�h�ä5h<�i¥ ã ��h"`8û�c »�h�ÂpÂpÂph�ù4��h ¤Gø(� üC¥º w
ñ�¤báD¥�cfyjí�h*vÇ�zv�âE��h�f'w
ñ|{�¤+í�h*v�h�áD¥ ã ��h�`�Þmc »�h�ÂpÂpÂph�ù/}�h ¤Gø(� ¼V¥
s�^`gih5g�l5^`g�gi�Vc`h5gqaIa5_bmvk`a`f�ñ|ñL �¤+í�h�ä5h<�i¥2eKk`n[f6w
ñi{�¤+í[h^v�h áD¥�s�gih5g�n`gi�{k`gqn~_bk�¤�½V� øC¥2eKk`n�¤Gø(�äú}¥��Ch5gqa�c,g�p�l5_�|}g�u�x}�
]�^`g�k�l5^`g�aImvubo(l5_bmvk,íªl5m l5^`g�mKc`l5_bt	_b�qeWl5_bmvk�c`h5mK�{ubg�t ¤Gø(��»A¥�pqeKk��Og�mK�`l�eK_bk`gqn��Vx�aImvu�|(_bk`wzl5^`g�yZmvububm�s�_bk`w
p�mvk`a�lIh�eK_bk`gqn mKc`l5_bt	_b��eWl5_bmvk~c`h5mK�{ubgqt[�

t	_bk� t Ä ñ � ¿L~��|� ��� ò ��� � t Ä � � ¿L~���� � � � á(Â ¤Gø(�ä½}¥
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]�^`g1mKc`l5_bt	_b�qeWl5_bmvk�c`h5mK�{ubg�t�¤Gø(�ä½}¥j_ba�k`mvk`p�mvkC|}g�����l�m�s�g�|}gihq�fl5^`g1t�eWlIh5_¢��_bk`gq�Co{eKub_�l5_bgqa?f�ñ|ñL �¤+í�h�ä5h<�i¥ ã �
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