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� K�q gje�d u g

¸¹b�c�e�b q b�kMg�d q b*dfe u pºn�lfe�d1��w�d qts¼»½q gMd K ��b���lfw K � L�»�u p�dfet¡fb��º¾ s ¡f¡ q c�dfe·g svu �vb�d�g�¿7a\À
w qts k�¡1gjp�b1À�b*e�i s �vd K �Vb | d*gMe�lfkÁn�lfe�Â Ã�Ä Å�ÆÈÇfÉÊ�VbË���\�7p�b���d*gjdÌc�etb q b�kMgjb*�Ídfetb1n�e�lfi
dfc�c�e�l½Î s i�d*gMb�� L ¥ Ç ¦\ÏÑÐ�Ò�Ó lfn s kjgMb�¡fetd*gjb*����w�i s k�l q�s g L�u lf���vb u gMb���w q�s k�¡ gMp�b w�c�¡fetdf��b*����w�k
¥ ¿7lf��� s ��b*e�a\bËgMb u gMlfe�d*g�À�b*e�i s �vd K �Ê�7p�b q b���d*gjd	�{b�etb:gjdfx�b�k K bËg��{b�b�kºÀÑb K etw�dfe L � ¥f¦f¦y¥
dfk���ÀÑb K etw�dfe L � ¥f¦f¦fÔ �Õ�7p�b��vlfk�¡ » � s¼| b��	��b u d L c�etlµ��w u g q lfnrÖP× q dfetb q b���b u gjb*� s k\gjp�b u b*kMgje�dy�
��bØgjb u gjlfe7etb�¡ s lfk�Ù½Ú Û.ÚyÜÝÅ�Æ ¦fÞ ��¸�b q b*�vb u gmb | b�kMg q gje s ¡f¡yb�e�b*��lfk�d�i:w�lfk u dyk�� s ��d*gjb\p�d |rs k�¡
Ï�ßáà Å*â��ZbË� s k�gMp�b�b | b*kMgj� � nãgjb*e�lfä s k�b�etb u lyk q gMe�w u g s lfk��Õ�{b�e�b���w s e�b�g��{l s�q lf��d*gMb��
gjetd u x q Ù Ï�ß�àÍ¥f¦ �mbØ� Þ s k{gjp�båb | b�kMgj�Ñlfk�b«lfny�Zp s�u p�crl s kMg q gMl�d q gjw K�s k�d�i:w�lfk���bËgMb u gjlfet�
� s k u b9lfw�e q b�dfe u p svq%K d q b��mlfk7gjp�b s k u e�b*d q b*� s lfk s�æ d*g s lfkZd���lfw K � L�»�u p�dye�¡fb*�:c�dfehg s�u ��b%�{lfw����
c�etlµ��w u bçd qms g�c�d q�q b q gMp�e�lfw�¡fp�gjp�bç��bËgMb u gjlfet����bçetb���w s e�b:gMp�d*g K l*gMp�gjetd u x q�K b	p s ¡yp�� L
s lfk s�æ�s k�¡�n�lfe dfk�b | b�kMg�gjl K b q b���b u gMb��Êd q d�è1é�é u dfk�� s ��d*gMb��1ê�l q w u p u dfk�� s ��d*gjb q dfetb
l K�q b�e | b�� s k�gMp�b\��d*gMdf��¸�b q bËgZd���l½��b*e®i�d q�q � s i s gZlfnÕÅ Ô É��ZbË�ëlfk�d���w�d qts¼»½q gMd K ��bmè é�é
K l q lfk��

svs�s



� u x�k�l½�Z��b���¡yb�i�b�kMg q

ìV�{lfw������ s x�b«gjl�bËÎrc�e�b q�q i L ��b*b�c�b q g�¡fetd*g s gjw���b«gjl�gjp�b n�lf����l�� s k�¡ s k�� s¼|rs ��w�df� q ~
� L df� |ís�q lye�� � q p�w�gjl q pî� l*g��{df���í� s gMp�lfw�g\�Zp�lyi�gjp s�q gjp�b q�s�q i�d L p�d | b�k�b | b�e b | b�k

K b�b�k q gjdfehgjb*����¾ s�q ¡fw s ��dfk u b s k'gMp�b�etb�df��iïlynFc�p Líqtsvu*q p�d q�K b�b�k1i�lfk�w�i�b*kjgMdf���Fdfk��1p s�q
c�d*g s b*k u b p�d q�K b�b*k���b�¡yb�k���dye L �#¸8p�bØgjp�b*e s g7�{d q®s k�bØÎíc��vd s k s k�¡ZgMl�i�bZd u lfk u b*c�gmn�lfe�gjp�b
gjp s et��g s i�b«lfe s k�b*k u lfw�e�df¡ s k�¡\i�bVgMl�xyb*b�c�i�l |ís k�¡�n�lye·�{dfe���p�b%��d q gjl�i�b K l*gMp:d�i�b�kMgMlfe
dfk���d q lfw�k�� s k�¡ K lfdfet��n�lye s ��b�d q � ÀÑe�lfiðgMp�d*g:��e q g�i�b*bËg s k�¡çd�g�gMp�bm�7p�d s etb q gjdfw�etdfkMg s k
ñ«d*gMd |ís df�rì u dfw�¡fpMg d�¡y� s i�c q b\lfnPdyk s kMgjb*k q b\c�d q�qts lfk�n�lfeÕp s ¡fp » b*k�b�et¡ L c�p Líqtsvu*q dyk���x�k�bË�
gjp�d*gZìV�{lfw�������b�dfetk�i:w u p£w�k���b�e®p s�q gjw�gMb���df¡fb*�

� L n�b����vl½�ò¿7a\ÀÍ¡ye�df��w�d*gjb q gjw���b�kMg q dfk��óc�l q gM��l u�q �V� s gMp�lfw�gm�Zp�lfiôìå��lyw��v�Êp�d | b
k�b s gMp�b�e�õØ��b�dfetk�b���gjp�b etlfcrb q�ö k�lfe7b | b�k�x¤k�l��Zk��Zp�b�etb®gMl��vl¤lfx'n�lye�gjp�b*i�����w q dfk�d�¿7d K e »
b�etdf�Ñ��b K d q g s dfk	¿7dfe�etlfk » �£lfkMgjb*e�lf�Ñ¾{b*d*gjp�b�e9�mb*e K b�e s�u p���¿7p�e s�q ¾{d Lrq ��a\b�dfk�¾ s ��d q ��÷ s i�b s
¾{w�dfk�¡f��� s x�b«� s e KjL ��dfk���� svu p�dyb����£w��vp�b*dfe�k�b*d u p�c���d L b���d u e s g s�u df�µe�lf��b s k q lfi�b«d q c�b u g
lfnRi L dyk�df� Líqtsvq dfk��çn�lfePgjp�d*g\ìF¡ s}| b.gjp�b*i�i L£qts k u b�etbÕgjp�dfk�x q �®ÀÑe�lfiø��b�dye�k s k�¡�gMp�b{a\w�x�b
kMgjw�c��vbFgjlZw�g s � svæ*s k�¡®gjp�b u lyi�c�w�gjb�ÀÑdfe�i q �fgMp�b�c�e�d u g s�u df��x�k�l½�Z��b���¡fb.gjp�b L�q p�dye�b�� ��d q gjp�b
� s n�b K �vl¤l¤��lynÑgMp svq gjp�b q�s�q �

� L ¿7a\À1¡fl¤��c�dye�b�kMg q n�lfergjp svq dfk�df� Lrqtsvq � � i s g�ù%d*gMp���ñ«b*k�úËdfi s k�ñ«etdfw���dfk�����d*g�gMp�bË�
ûülfk�b q �T� s gMp�lfw�g¢�Zp�lfi�gjp�bÕ��k�b�eVcrl s kMg q lfn�gMp�bÕdyk�df� Líqtsvq i�d L p�d | b K b�b*k:c�d qtq b*��l | b�et�«ñ«b »
g��{b�b�kZgjp�b q bFgjp�etb�b®dfk��\gjp�b®ýRÎrl*g s�u�q �metlfw�c u lyk | b�k�b*e q �Rñ«b�d�gjb®¾{b s k�b*i�dfk�k'dyk��	�³gjb�c�p�dfk
ù%dfi�i�b����PgMp�b�dfk�df� Lrq�s�q ��d q c�w�e�¡fb*��lfn s g q s k�d u�u w�e�d u�s b q dfk�� s k u lfk qtsvq gjb*k u�s b q �«e�b q w��}g s k�¡
s k�d���k s�q p�b����{lfetx:gjp�d*g s�q®K bØg�gMb�e#gjp�dyk s g u lfw��v��p�d | bZb | b�e K b*b�k s k svq lf��d*g s lfk��

� ���Ñi L n�e s b�k�� q n�etlfiÝa\w�xyb��ü� s gjp�lfw³gÕ�Zp�lyiøì�i�d L k�l*g�p�d | b K b*b�k	d K ��bFgMlmetbËgMd s k�i L
q dyk s g L gjp�etlfw�¡fp'i L ��e q g\dfk�� q b u lyk�� L b�dye q �®�7p s�q7u d�gjb�¡ylfe L�s k u ��w���b q�K w�g s�q k�l*g�� s i s gMb��
gjl®¿7dfetlf� s k�b9ñ«b*e�¡fb*e��¤�7�¤ñåe s dfk ñ«w�kMgjlfk���ûül q b�c�pm� s k�d q gj�¤ñ«e�dy���vb L �£dfehg q �¤�£d*gtgjp�bØ�þo.e s lfe��

s}|



� i�dfk���dm��d K lyw�e�l | �Ññ«e s dfk�� s ¡fp�b��Ñdfk���ûülfp�k\¸¹dyi K dfw�¡fp��«ý.d u p	lfk�b®c�e�l |rs ��b�� s k�p s�q lye
p�b*e¢l½�Zk��{d L dyk:d K w�k���dfk u bålfn s k�n�lfe�i�d*g s lfk�� s k q c s e�d�g s lfk���dyk�����dfw�¡fp q �å�7p�l q bå��w�k u pMg s i�b
��b K d*gjb q dyk����vd*gMb » k s ¡ypjgmc�etl K ��b�i q b q�qts lyk q x�b�c�g:i�b u lfi s k�¡ K d u x�n�lfe7i�lfe�b b | b�e L ��d L �

ÿ gjp�b*e q �Zp�l��{b�e�b.gjp�b*e�b�df�vlyk�¡�gMp�b.�{d L ��� s gMp�lfw�g9�Zp�lfiëdfk	w�k���k s�q p�b��:gjp�b q�s�q �{lfw����
q g s ��� K b qts gtg s k�¡çlfk�i L p�dfe�����e s}| b*���7p�dfk�x L lfw'gjl	ñ«lfk�k s b�ù s �v¡fb*k K b*e�¡çn�lfe�c�etl |rs � s k�¡�d
i:w u p�k�b�b���b�����k�df�rc�e�l¤lfn�etb�df�	lfn�gjp s�q ��l u w�i�b*kjgM�®� s i � q w�b s �ía\w�xyb�o.p���a\� u dfe���p�lf����b�et�
df�}��d Lrq crl s kMgjb*��lfw�g�gMp�d*g�gMp�b�b�k��ç�{d q\s k qts ¡ypjg�dyk��1e�b*i s k���b*��i�b{gMp�d*g s g u lfw��v� K b�d
e�b*df� s g L ���7p�b®úËl K�s�q k svu b®gMlµly�

� L ��b | l*gjb*�Ên�dfi s � L �%� s gMp�lfw�gZ�Zp�lfiô¡fetdf��w�d�gjb q�u p�l¤lf�R��lyw��v�îp�d | bçk�b | b*e K b�b�kîdfk
lfc�g s lyk�� ù%lfetdfb�k�dy��i L8K b�dfw³g s n�w��«� s n�b(dfk��Êgjp�b(��l | bîlfnZi L � s n�b*��p�d q�K b�b�k q w u pÍdfk
b�k u lfw�etdf¡fb*i�b*kMgçdfk�� q gjb�dy� LÌq w�c�crlye·g	b | b�e Lºq gjb*cîlfnPgjp�b��{d L ��� L c�dye�b�kMg q c��vd L b*��gjp�b
e�ly�vb	lfn K l�gjpîb*k�d K ��b�e:dfk��ói�l*g s¼| d*gMlfe:n�etlfi4d q b*dfe�� L d q ì u dfkóe�b*i�b�i K b�et� � ��dyi dyk��
ûüd u �¤w�b�� L k	df�}��d Lrq.q gjl¤l¤� KML i�b*�ü�Zp s ��b#gjb�d u p s k�¡Zi�b#gjp�d*g K b s k�¡ qtsvK � s k�¡ q ��l¤b q k�l*g7i�b*dfk
K b s k�¡	e s¼| df� q �

�£l q g s i�c�lfe·gMdfkMgj� L �Zi L �ml¤�¹dfk��0p�b�d | b*k�� L ÀÑd*gjp�b*e��å� s gjp�lyw�gç�Zp�lfi ì u lfw��v�0k�l�g
b | b�kþ��etd�� K e�b�d�gjp�� �7p�b£¡fe�d u b�dyk�� q gMe�b*k�¡*gjpîgMp�d*g L lfw0p�d | b£¡ s}| b�k0i�b	gMp�e�lyw�¡fp�lfw³g
gjp svq c�etl�úËb u g	dfe�b s i�i�b*d q w�e�d K ��b��'�7p�dfk�x L lfw�n�lfe\��l |rs k�¡�i�b{�Zp s ��b�ì.�{d q w�k���l | b*� L �9n�lye
c�etl |rs � s k�¡ p�lfc�b�� s gMp s k�b*d u p���d L ��dfk���n�lfeÑgjp�b7c�b�e q lfk�df��e�b*�vd�g s lfk q p s c L lyw�p�d | b7c�e�l |rs ��b��
gjp�e�lfw�¡yp�gMp�b ¡ s nãgZlyn L lfw�e®��lfk��

|
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¥ �`Å �7p�b ��gjdyk���dfet���£l¤��b*�0�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô

¥ �`Å*� Å o¢dfe·g svu �vb q �m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô
¥ �`Å*� ¥ ÀÑlfe u b q �Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� §

¥ � ¥ ù%b�nãg » � s ¡fpMgZ� L i�i�bËgje svu �£l¤��b�� q �m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� É
¥ �RQ ��w�c�b�e q·L i�i�bØgje svu �£lµ��b�� q �m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� â
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Qf�`Å �7p�b � u*u b���b�etd*gjlye��m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å ¦
Qf� ¥ �7p�b ¿7lf��� s ��b�e�a\bËgMb u gjlfe7d*gmÀÑb�eti s ��d K Ù·¿7a\À Þ �Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å
Q

Qf� ¥ � Å ÿ | b�e |rs bË� � �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å
Q
Qf� ¥ � ¥ ¿7l¤lfet� s k�d*gjb � Lrq gMb�i �Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å Ô
Qf� ¥ �ZQ �Ve�d u x s k�¡	� Lrq gjb*i �m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å*É
Qf� ¥ � Ô � s i�bmlyn¢À#� s ¡fpMgZ� Lrq gjb*i �m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å
[
Qf� ¥ � § ¿7dy�vlfe s i�bØgjb�e q �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å*Ç
Qf� ¥ �vÉ ��w�lfk�¿7p�dfi K b�e q �m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥f¦
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Qf� ¥ �Z[ �Ve s ¡f¡fb*e q �m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥ Å

\ SUE19 H -^]�9D8:9DK�-I*:. H L P
Ô �`Å �¢e s ¡y¡fb�e q dyk���a\d�gjd q bËgÝ�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥ Q

Ô �`Å*� Å �Ve s ¡f¡fb*e®o�d*gMp q �m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥ Q
Ô �`Å*� ¥ a\d�gjd q bËg �m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥fÔ

Ô � ¥ ì�lfk s�æ d*g s lyk �m�Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥fÔ
Ô � ¥ � Å ��b�d q w�e�b*i�b*kMg�lfnVì�lfk s�æ d*g s lyk-�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥f§
Ô � ¥ � ¥ a\bØgjb u gjlye�� svq i�b*d q w�e�b�i�b*kjg�lfn�ì�lyk svæ d*g s lfkÊ�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥ É

Ô �RQ ��b���b u g s lfk�¿7e s gMb�e s d � �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥ É

_ ]�*:@ H 478?SU`XK�*:9 H K�*,9D+a4 H JcbdK�K�9;V�-I4 H K�9 P1e
§ �`Å ýgf u*s b*k u�s b q �m�Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Q ¦

§ �`Å*� Å ��w�lfk�ì�aðýgf u�s b�k u*s b q �Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� QÑÅ
§ �`Å*� ¥ ¿7dy�vlfe s i�bØgjb�e®ì�lfk svæ d*g s lfk�¿7w�gmý�f u*s b*k uËL �m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Q ¥
§ �`Å*�ZQ ¿ ÿ �7¾.¸ ì�lfk s�æ d�g s lfk�¿7w³g�ýgf u�s b�k uØL �Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Q ¥
§ �`Å*� Ô è£é�é1ì�a8ýgf u�s b�k uØL �Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Q §

§ � ¥ � u*u b�c³gjdfk u b �Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ôf¦
§ � ¥ � Å è£é�é1��lfkMgjb » ¿7dfe���l � u�u b�c�gMdfk u b�� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô Å
§ � ¥ � ¥ ��b�d q w�e s k�¡'a\lyw K � L¤» ¿7p�dfet¡fb���¾ s ¡f¡ q � u�u b*c�gjdyk u bï�m�Z� �m�Z�m�Z� Ô Q

§ �RQ � Lrq gMb�i�d*g s�u�q �Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô [
§ �RQf� Å ù%w�i s k�l qts g L �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô [
§ �RQf� ¥ �ðÀÑd u gMlfe �m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô â
§ �RQf�ZQ o.a\ÀÌ¿7e�l q�q ��b u g s lfk �Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô â
§ �RQf� Ô o.a\À � u*u b*c�gjdfk u b �m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô â
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§ �RQf� § �Ve s ¡f¡fb*e3hÝ��gMw K ýgf u�s b�k uËL �m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô â
§ �RQf�vÉ i�jlk(m�ýgf u�s b�k uËL �m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô Ç
§ �RQf�Z[ ì���b�kMg s � u d�g s lfk�ýgf u�s b�k uØL �m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô Ç
§ �RQf�vâ ¿7l q i svu ýgf u�s b�k uØL �m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô Ç
§ �RQf�vÇ ý.k�b*e�¡ L � u df��b �m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� §f¦
§ �RQf� Å ¦ ý.k�b*e�¡ L ��b q lf��w�g s lfk �Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� §f¦
§ �RQf� ÅyÅá� Líq gjb*i�d�g s�u ��w�i�i�dfe L �Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� § Å

n o 47Kqp=@1Bq.1A H J�+r-�.Ìè1é�és]�*:@ H 478 _ P
Éf�`Å ÀÑdfxyb ��d*gjb q �m�Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� § Q

Éf�`Å*� Å ��b�d q w�e s k�¡'��w�lfkut è1é�é£ÀÑdfx�bZ��d*gMb q �m�Z�m�Z�Z�m�Z� �m�Z�m�Z� §fÔ
Éf�`Å*� ¥ ��w�lfkut è1é�é£ÀÑdfx�bZ��d*gMb\� Lrq gjb*i�d*g s�u�q �m�Z�m�Z�Z�m�Z� �m�Z�m�Z� § Ç
Éf�`Å*�ZQ ��b�d q w�e s k�¡'ý.��b u gje�lykvt è1é�é£ÀÑdfxyb ��d*gjb q �m�Z�Z�m�Z� �m�Z�m�Z� É ¥
Éf�`Å*� Ô ��b�d q w�e s k�¡�wxt è é�é ÀÑdfxyb ��d*gjb q �Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ÉfÉ
Éf�`Å*� § ��b�d q w�e s k�¡ry ¿7azt è£é�é1ÀÑdfx�b ��d*gMb q �m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Éfâ

Éf� ¥ ñ«d u x�¡fetlfw�k�� q �Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [ Ô
Éf� ¥ � Å ��w�lfk�ñ«d u x�¡fe�lyw�k�� �Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [ Ô
Éf� ¥ � ¥ ý.��b u gje�lyk�ñ«d u x¤¡ye�lfw�k��I�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [ §
Éf� ¥ �ZQ �Vdfw�ñ«d u x�¡fetlfw�k�� �m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [fÉ
Éf� ¥ � Ô y ¿7a8ñ«d u x�¡fetlfw�k��º�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [fâ
Éf� ¥ � § �Vl*gMdf�Rñ«d u x�¡fetlfw�k����m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [fâ
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¥ �`Å �7p�b«gjp�etb�bZ¡fb�k�b�e�d�g s lfk q lfnVn�b�e�i s lfk q �#�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô
¥ � ¥ �7p�b K d qtsvu ��w�dfe�x'c�e�lfc�b�ehg s b q � �Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� §
¥ �RQ �7p�b K d qtsvu �vb*c�gjlyk�c�etlfc�b�e·g s b q �þ�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� §
¥ � Ô �7p�b�n�w�k���dfi�b�kMgjdf�7n�lye u b q dfe�b'� s�q gMb��1� s gMp1gMp�b s e�d qtq l u�s d*gjb*�ºc�e�lfc�b�ehg s b q �

�7p�b�g L c s�u dy��� s n�bØg s i�b�¡ s}| b q dfk s ��b*dîlfnÕgMp�b�dfi�lfw�kMg1lfn.g s i�b s g	�{lfw����
gjdfx�b dfk�w�k q gMd K ��bZc�dfe·g svu �vb7gjl���b u d L�|rs d\gjp�d�gZn�w�k���dfi�b*kjgMdf� s kMgMb�e�d u g s lfk�� É

Ô �`Å �7p�b e�b*�¤w s etb�i�b�kMg q n�lfe�gjp�b«gMe s ¡f¡fb�e q7s k�lfw�e®dfk�df� Lrqtsvq � �Z�Z�m�Z� �m�Z�m�Z� ¥fÔ
Ô � ¥ �¢etd u xç¿7w�g q dyk����³gjw K ¿7w�g q w q b���gjp�etlfw�¡fp�lyw�g7gjp�b dfk�df� Lrqtsvq �-� �m�Z�m�Z� ¥ [
Ô �RQ �£w�lfk�ì�a u w�g q �P�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥ [
Ô � Ô �7p�bågjp�e�b�b\p s ¡fp s lfk s�æ d�g s lfk u w�g q w q b*� s k s ��b�kMg s n Lrs k�¡'è é�é ��¸¹b\w q bågjp�b

�vl¤l q b s lfk s�æ d*g s lfk u w�g q lfk�� L n�lfe q bËg�g s k�¡�d:� s i s gj�ídyk��mgjp�bÕg s ¡fpMg s lfk s�æ d*g s lyk
u w�g q lfk�� L n�lfe7c�l q�qtsvK ��bZ� svqtu l | b*e L lfn�è1é�é��D�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥ Ç

Ô � § è é�é ì�a u w�g q �-�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ¥ Ç

§ �`Å �£w�lfk�ì�a8b�f u�s b�k u*s b q ���m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� QÑÅ
§ � ¥ ¿7df��lfe s i�bËgjb*e s lfk s�æ d*g s lyk u w³g1b�f u*s b*k u�s b q dfnãgMb�e u w�g qçs k��Vd K ��b § �`Å�p�d | b

K b*b�k�i�df��b��4�Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Q ¥
§ �RQ ���3�mèT� u w�gmb�f u*s b*k uËL dfnãgMb�e u w�g q®s k��¢d K �vb § �`Å�p�d | b K b*b�k�i�dy��b�� �Z� Q Ô
§ � Ô è1é�éºì�aIb�f u�s b�k u*s b q bËÎ u b*c�g�n�lfeZ¿7�£z{og�f¿7�v� �¢e s ¡y¡fb�emdfk��ó��gMw K b
f »

u�s b�k u*s b q �Zp s�u p�dye�b{��b�c�b�k���b*kMgZlfkmgjp�b�¾ s ¡f¡ q i�d q�q dfk�� u dfk K b�n�lfw�k�� s k
�¢d K �vb § � § �8�m�Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� QfÇ
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§ � § ¿7�£z{o�dfk���¿7�T�á�Ve s ¡f¡fb*e7dfk�����gMw K b�f u*s b*k u�s b q � s gMp�gjp�b s e7n�etd u g s lfk�lyn
l u*u w�etb�k u b s k7gjp�bÕè1é�é��£lfkMgjb » ¿7dfet�vl�p�d |rs k�¡{i�d q�q b q lfnµÇ ¦ �RÅ ¦f¦ �rÅ
Q ¦ ��dfk��
Å*É ¦ �mbØ���������a��� svq gjp�b�b�f u�s b�k uËL n�lye K l*gjp�c�dfehg s�u ��b q«s kZgMp�b{¿7��z{oÌ��b »
gjb u gjlye����������ón�lfe K l�gjp c�dfehg s�u ��b qVs k7gjp�b9¿7�T�Ì��bØgjb u gjlfet��dfk��N�����a���D�������
svq gMp�b b�f u�s b�k uØL n�lfe7lfk�b c�dfehg s�u ��b s k�b�d u p���bØgjb u gjlfet�7�m�Z�Z�m�Z� �m�Z�m�Z� Ôf¦

§ ��É ê{bØg�è1é�é�ì�a b�f u*s b*k u�s b q w q�s k�¡�b s gjp�b�e���lµl q bçlfe�g s ¡ypjg s lfk svæ d*g s lfk u w³g q �
�7p�b q bå��b*e�b u df� u w���d*gjb*��n�etlfiágjp�b�b
f u�s b�k u*s b q � s�q gjb*� s k��Vd K ��b q § � Ô dfk�� § � § � Ôf¦

§ �R[ � u*u b�c³gjdfk u b q ��k�bËg®b
f u*s b*k u�s b q �rdyk���gjp�b s e#c�e�l¤��w u g®n�lfe¢�vlfk�¡ » � s¼| b�����lyw K � L¤»
u p�dfet¡fb��ç¾ s ¡y¡ qåu lfe�etb q c�lfk�� s k�¡{gMl:b s gMp�b�eÕ�vl¤l q b�lfeVg s ¡ypjg q b*dfe u p u w�g q p�d |¤»
s k�¡�i�d qtq b q lfnVÇ ¦ �.Å ¦f¦ �.Å
Q ¦ �Rdfk���Å*É ¦ �ZbË��etb q c�b u g s}| b*� L �0�m�Z� �m�Z�m�Z� Ô É

§ ��â ê{w�i K b*e�lfn q gjd K �vb���lfw K � L�»�u p�dfet¡fb��º¾ s ¡f¡ q bØÎrcrb u gjb*� s k£gjp�b���d*gjdf� u lfe »
e�b q c�lfk�� s k�¡�gjl�b s gMp�b�e\��lµl q b�lfeÕg s ¡ypjg q b�dfe u p u w�g q p�d |rs k�¡�i�d q�q b q lfn.Ç ¦ �
Å ¦f¦ �FÅ
Q ¦ �Rdyk���Å*É ¦ �mbØ���F�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô [

§ ��Ç ��w�i�i�dfe L lfnÕdy�v� qhLrq gjb*i�d*g s�u w�k u b�ehgjd s kMg s b q ��ý.e�etlfe q q p�l½�Zkîdfetb�e�b���d*g s¼| b
b�ete�lfe q:s kócrb*e u b�kMgjdf¡yb q �î�¢l*gMdf�9b�e�etlfe q n�lfeZb�d u pÊi�d qtq crl s kMg:�{b�etbçn�lfw�k��
KML df��� s k�¡mgjp�b s k�� s¼|rs ��w�df�¢b�ete�lfe q�s k��¤w�df��e�d�gjw�etb:n�lfe.gjp�b u lfete�b q crlyk�� s k�¡
i�d q�q �«bËÎ u b*c�g�n�lyeN�������Ádfk��îo.a\ÀDd u�u b�c�gMdfk u b �Zp s�u pÊdfe�b�bËÎrc�b u gMb��£gjl
K b u lfe�etb���d*gjb*� q l7�{b�e�b�df����b*�	� s k�b�dfet� L �7�7p�b q b9gMl*gjdf� q dfe�b#gMp�b u w�i:w��vd*g s¼| b
gjp�b*lfe�bØg s�u df�Pdyk���bØÎrcrb*e s i�b*kMgjdf�%b�ete�lfe q w q b*� s k�lfw�e7ñ«d L b qts dyk£dfk�df� Lrq�s�q �þ� §f¥

Éf�`Å �£w�lfkut è1é�é£n�dfxyb e�d�gjb q � s gjp�g s ¡fpMg s lfk svæ d*g s lfk u w�g q �0�Z�m�Z� �m�Z�m�Z� § â
Éf� ¥ �£w�lfkut è é�é n�dfxyb e�d�gjb q � s gjp��vl¤l q b s lfk s�æ d�g s lfk u w�g q �ó�Z�m�Z� �m�Z�m�Z� § Ç
Éf�RQ �  (�����&�
�� t è é�é ��	��;���
	�������!'���(%s�(����%�����������q	��(����������&�q� �m�Z� �m�Z�m�Z� É [
Éf� Ô �  (�����&�
�� t è1é�é ��	��;���
	�������!'���(%s (�����q����������q	��(����������&�q� �m�Z� �m�Z�m�Z� Éfâ
Éf� § wut è1é�é£�Ve�d u x�dyk����£w�lfk�n�dfxybZe�d�gjb q � s gjp�g s ¡fpMg s lfk svæ d*g s lfk u w�g q �ó�Z� ÉfÇ
Éf��É wut è1é�é£�Ve�d u x�dyk����£w�lfk�n�dfxybZe�d�gjb q � s gjp��vl¤l q b s lfk s�æ d�g s lfk u w�g q ���Z� ÉfÇ
Éf�R[ ñ«d q b��¢etd u x�dfk��(ñåd q b��£w�lfk�¿7w�g q w q b�� s k u df� u w���d*g s k�¡�gjp�b¡y ¿7a n�dfxyb

e�d*gMb q ���Z�m�Z�m�Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [ÑÅ
Éf��â ù%lµl q b?y ¿7aÁ�Ve�d u x¡t è£é�é'n�dfxyb7etd*gjb q9s k K�s k q lfn s k qts ��b��flfw³g q�s ��bFúËbËg�dfk��

p s ¡fp7�f��l½� Ï�ß �#�Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [ÑÅ
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Éf��Ç y ¿7azt è é�é �Ve�d u x'dfk����£w�lfk�n�dfx�b\e�d*gMb q � s gjp�g s ¡fpMg s lyk svæ d*g s lfk u w³g q �
�7p�b��¢etd u x�n�dfxyb�e�d*gMb s k u �vw���b q«qhLíq gjb*i�d�g s�u b�ete�lfe q gMl u l | b�e¢gMp�b�e�dfk�¡yb K b »
g���b*b�k:gMp�b{n�dfx�b{etd*gjb q n�lfe q dfi�c���b qåK l*gMp s k q�s ��b�dyk��'lfw³g q�s ��bÕgMp�b{c�e s i�dye L
úËbËgM�Í�7p�b q gMd*g s�q g svu*q dfetb�gMlµl(��l���gjl s k u ��w���b qhLrq gjb*i�d*g s�u b�ete�lfe q n�lfe Ï�ß
��b�c�b�k���b�k u b:d q �{b������:�Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [ ¥

Éf�`Å ¦ y ¿7azt è1é�é��¢etd u xçdfk�����w�lfk�n�dfxyb\etd*gjb q � s gjp��vl¤l q b s lfk svæ d*g s lfk u w³g q �
�7p�b£�Ve�d u xºn�dfx�b�e�d�gjb s k u �vw���b q�q·Lrq gjb�i�d*g svu b*e�etlfe q gjl u l | b�emgMp�b�etdfk�¡fb
K bØg���b*b�k�gjp�b�n�dyxyb�e�d�gjb q n�lye Ï�ßÊà Ôf¦ �ZbË�òdfk�� Ï�ß Ü Ôf¦ �ZbË� q dyi�c��vb q
n�lfe K l*gjp s k q�s ��bZdfk���lfw�g qts ��b7gMp�b c�e s i�dfe L úËbËgj� �m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [ Q

Éf�`ÅfÅXy ¿7a¢t è£é�é��£w�lfk	n�dyxyb{etd*gjb q i�b*d q w�e�b��'n�e�lfi dZ��l��¤£ � ß � qts k�¡f�vb » gMe�d u x
i:w�lyk q dfi�c���b��®�7p s�q7q�s k�¡f��b\n�dfxyb\etd*gjb svq gMp�b q dfi�b\w q�s k�¡ K l*gjp���lµl q b�dfk��
g s ¡fpMg s lfk s�æ d*g s lfk u w�g q � q l'�{b�lfk�� L ¡ s}| b s g�lfk u bçp�b*e�b*���7p s�q n�dfx�bçe�d*gMb��
u lfw�c��vb*��� s gMp�gjp�bry ¿7a �¢etd u x�Ù·��lµl q b'dfk���g s ¡fpMg Þ n�dfxyb'e�d*gMb q n�etlfi gjp�b
úËbËg q dfi�c��vb q�s�q w q b*� s k u df� u w���d*g s k�¡\gjp�b¥y ¿7a K d u x�¡fe�lfw�k������Z� �m�Z�m�Z� [ Ô

Éf�`Å ¥ ù%lfk�¡ » � s}| b*�1��lfw K � L�»�u p�dye�¡fb*�(¾ s ¡y¡ q{K d u x¤¡ye�lfw�k��(��w�b�gjl'p s ¡yp�� Lós lyk svæ*s k�¡
i:w�lyk q n�etlfi ÖP× q �þ�7p�b���e q g£w�k u b*e·gjd s kMg s b q dfe�b�df��� q gMd*g s�q g svu df�®dfk��1gjp�b
q b u lfk���dfe�b qhLrq gjb*i�d*g s�u � �Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [ §

Éf�`Å
Qî��df��w�b q	s k¹ý.��w�d*g s lyk¹Éf�RQ�gjp�d*g1dfetb�w q b�� s k u df� u w���d*g s k�¡�gMp�b�b q g s i�d*gjb*�
k�w�i K b�e�lfnVn�dfxTd K ��b\b���b u gMe�lfk�b | b�kMg q�s k�gjp�b?¦º��d*gMd q dfi�c���b��\�Z� �m�Z�m�Z� [fÉ

Éf�`Å Ô ù%lfk�¡ » � s}| b*�1��lfw K � L�»�u p�dye�¡fb*�(¾ s ¡y¡ q{K d u x¤¡ye�lfw�k��(��w�b�gjl'p s ¡yp�� Lós lyk svæ*s k�¡
b���b u gje�lyk q n�etlfiIÖP× q � �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [fÉ

Éf�`Å § ù%lfk�¡ » � s}| b*�1��lfw K � L�»�u p�dye�¡fb*�(¾ s ¡y¡ q{K d u x¤¡ye�lfw�k��(��w�b�gjl'p s ¡yp�� Lós lyk svæ*s k�¡
p�df��etlfk s�u gjdfw q n�etlfiIÖP× q �7�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [ [

Éf�`Å*É0ù%lfk�¡ » � s}| b*����lyw K � L¤»½u p�dfet¡fb���¾ s ¡f¡ q7K d u x¤¡ye�lfw�k�����w�b«gMl¡yZ¿7a\�P�7p�bZ��e q g
q bØg:lyn�w�k u b�ehgjd s kMg s b q lyk�gMp�bmi�b*d q w�etb�i�b�kMg q dfe�b q gjd*g svq g s�u df�%dfk���gjp�b q b uË»
lfk���dfetb qhLrq gjb*i�d*g s�u ���Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� [fâ

Éf�`Å
[0�¢l�gjdf� K d u x�¡fetlfw�k�� s k K l*gjp��vl¤l q bmdfk��	g s ¡ypjg q b�dye u p'gjlycrlf��lf¡ s b q n�e�lfi dy�v�
crl�gjb�kMg s df� q lfw�e u b q n�lfe7��w�d qts¼»½q gMd K ��bm��lyw K � L¤»½u p�dfet¡fb���¾ s ¡f¡ q ���Z� �m�Z�m�Z� [fÇ

[f�`Å ¿7e�l qtq�q b u g s lfk�� s i s g q n�lfe®��lfk�¡ » � s}| b*����lyw K � L¤»½u p�dfet¡fb���¾ s ¡f¡ q d*g®gjp�b i�d qtq
| df�vw�b q lfnPÇ ¦ �#Å ¦f¦ ��Å
Q ¦ ��dfk���Å�É ¦ �ZbË�����7p�b�� s�q gjb*��b�ete�lfe q dfe�b q gMd*g s�q g svu df�v�
bËÎ u b*c�g:n�lfe�gjp�b q b u lyk���b*e�e�lye7n�lfe7bËÎrc�b�e s i�b�kMgjdy�§��dfk���gjp�bZb*e�etlfe q lfk�gjp�b
gjp�b*lfe�bØg s�u df����¨�©�ª#�0� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� âÑÅ
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Qf�`Å �7p�b�ÀÑb�e�i s �vd K �Vb | d*gjetlfkºw q b*� s k�¡fb*k�b�etd*g s k�¡(c�e�l�gjlfk » dfkMg s c�e�l�gjlfk u ly�v� s¼»
q�s lfk q ���7p�b���d K b��Zõ � ê{�7ì�o.� ÿ � ÿ ê � ÿ z��«¿7ý ö�s k�� svu d*gjb q gjp�b���l u d*g s lfk
lfn K l*gMp�gjp�b a\b K w�k u p�b*e�dfk�� � u�u w�i:w���d*gjlye��{�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å ¥

Qf� ¥ �7p�b���w�k ¥ ¿7lf�v� s ��b�e\a\bØgjb u gjlfe{d*g�ÀÑb�eti s ��d Kç|ís bË�{b�� s�q lfi�bËgMe s�u df��� L � s gMp
lfk�b ��w�dfehgjb�e®etb�i�l | b�� s k�lfet��b�e#gjl�etb | b*df��gjp�b«gMe�d u x s k�¡ | lf��w�i�b�� �Z�m�Z� Å
Q

Qf�RQ � k�b���b | d*g s lfk |rs bØ�ëlfnV��w�k ¥ ¿7a\À#�(�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å Ô
Qf� Ô �7p�b u l¤lfe�� s k�d�gjb q·Lrq gMb�i w q b���d*gZ¿7a\À#ì�ì��D�m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å §
Qf� § �7p�b£¿ ÿ � svq i�dy��b£w�c¹lyn\b s ¡fpMg q w�c�b�et�vd L b�e q � ÿ k�b »�qts Î�gjp0lynågjp�b£b*d q g

b�k���c��vd�gjb s�q«q p�l½�Zkçp�b�etb��Rdyk��'n�lfe9b�d u p q w�c�b�et�vd L b*e svqÕq p�l½�Zk:gMp�b{k�w�i K b*e
lfn q w�c�b�e u b���� q dfk���gMp�b d | b�etdf¡fbZe�df� s w q ���Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Å*â

§ �`Å � u d�g�gjb*e�c��vl*g:lfn¢df�v�%c�l q�s g s}| b®gjetd u x q p�d |rs k�¡d« § p s g q�s kv«¬Q q gjb*e�b*lç��ù%× q
dfk��«®Q�d*Î s df����ù%× q �Fd q ��b*�v�Fd q Ú°¯�±¤Ú�« Å u i��	�7p�b�l | b�et�vd s �(� s k�b q �{b�etb
u df� u w��vd*gMb���n�e�lfi8gjp�b ñþ¡fe�lyw�c�× q z�k s}| b�e q df�V¿7w�e | bZc�e�b*� svu g s lfk�� �m�Z�m�Z� Q Ô

§ � ¥ o�b*dfx q lfk�e s ¡fpMg u lfete�b q c�lfk��:gjl�d�p s ¡fp�� L£s lfk svæ*s k�¡ K dfk���lfnPc�etl*gjlfk q«s k §f¦
�£bË� K�s k q lfn�gjp�b q�u d*g�gMb�e®c���l*g q p�l��Zk s k�À s ¡fw�etb § � Å*�á�Z�Z�m�Z� �m�Z�m�Z� Q §

§ �RQ ¿7lfi�c�dfe svq lfk�lyn²¯D£�³ ¯I´ | df��w�b q n�lfe\p s ¡fp�� Lós lfk svæ*s k�¡�c�etl*gjlfk q dfi�c��vb�dfk��
p s ¡fp�� L&s lyk svæ*s k�¡�imw�lfk q dfi�c���b¹Ùh¿7l q i s�ucµ ÔfÞ � � s k u bçgjp�b(c�b�dfx q dfe�b
k�l*gçdf� s ¡fk�b*���7dfk L b�f u�s b�k uØLþu dy� u w��vd�gjb��Ìn�etlfi gjp�bçc�e�l*gMlfk q dyi�c��vb s�q gjl
K b'gMdfxyb*kDd q dfkþw�k���b*e�b q g s i�d*gjb(lfn«gjp�bçgMe�w�b�¶�#�mèT� b�f u*s b*k uËL n�lfe
��lfw K � L�»�u p�dfe�¡fb*��¾ s ¡f¡ q b | b*kMg q ���Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� QfÉ

§ � Ô ¿7lfi�c�dfe svq lfk'lfnrcrl q�s g s}| b�� L dfk���k�b�¡fd�g s}| b�� L�u p�dfe�¡yb��'c�dfe·g svu �vb qås kZgjp�b�i�l »
i�b�kMgjw�i&� s k���l½� lfn�Q ¦y¦ » Q §y¦ �£bØ���µ¸�bÕ� s �v�íw q bågMp�b�c�etl*gjlfk » dfkMg s c�etl*gjlfk
d q�qhL i�bØgje L gjl�e�b�i�l | b7gjp�bZc s lfk�dfk���xTdflfk u lykjgMdfi s k�d*g s lfk��Ê�Z� �m�Z�m�Z� Q [
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§ � § �7p�b q w K gMe�d u gjb��Íc�e�l*gMlfkÍ� svq gje s�K w�g s lykëÙ·c�l q�s g s}| b*� LÝu p�dfet¡fb��Íc�dfe·g svu �vb q�»
k�b�¡yd*g s}| b*� L�u p�dfe�¡fb*�mc�dfe·g svu �vb q Þ w q b*�mn�lyeRi�b�d q w�e s k�¡�è1é�é�b�f u�s b�k uËL �å��lfi�b
e�b q�s ��w�df�®xTdflfk q c�etlµ��w u b�gMp�b K w�i�c(gMl�gMp�b���b�nãg�lfn.gjp�b�c�e s i�dfe L c�b�dfx��
�7p�b�c�b�dfx�lfn�gjp�b�� s�q gje svK w�g s lfk�i�d*g u p�b q k s�u b�� L � s gjp:gMp�b\è1é�é�z{k s}| b*e q dy�
¿7w�e | b®gMp�b�lye�bËg svu df�Pc�etb�� s�u g s lfk��{�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Qfâ

§ ��É �7p�bå¡yb�k�b*e�d*gMlfe���b | b�� Ïüß n�lfe¢imw�lfk q n�e�lfi¤i ± dfk���gMp�bådfc�c�dfe�b*kMg7¡fb*k�b�etd*gjlfe
�vb | b*� Ïüß n�lfe�Å ¦y¦ �ZbË�ï��lyw K � L¤»½u p�dfet¡fb���¾ s ¡f¡ q n�e�lfi·i ± d qZq b�b*k KML gjp�b
��bËgMb u gjlfet�m�Z�m�Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ôf¥

§ �R[ �7p�b�¡fb�k�b*e�d*gMlfe��vb | b*� Ï�ß n�lfe�i:w�lfk q n�etlfi¸i ± dfk��1gjp�b�gMe�w�b�¡fb*k�b�etd*gjlfe
�vb | b*� Ïüß n�lfeZÅ ¦f¦ �mbØ�I��lfw K � L�»�u p�dfet¡fb���¾ s ¡f¡ q n�etlfi¹i ± �V�Z�m�Z� �m�Z�m�Z� Ô Q

§ ��â �7p�bNº�»Á� s�q gje svK w�g s lfk q n�etlfiô�£lfkMgjbç¿7dye���l£lfn3i ± t è½¼�¼rè Ò�Ò p�d |rs k�¡
i�d q�q b q lfn«Å ¦f¦ dfk��îÅ*É ¦ �mbØ���Ì�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ÔfÔ

§ ��Ç �7p�b:¡yb�k�b*e�d*gMb��çÛ(� s�q gje svK w�g s lfk q n�etlfi �£lfkMgMb�¿7dfe���l'lyn'i ± t è ¼�¼ è Ò�Ò
dfk���i ± t¾¦=¦#�:�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ÔfÔ

§ �`Å ¦ �7p�b«gjetd u x s k�¡	b�f u�s b�k uËL d q d�n�w�k u g s lyk�lfnÑÛ1n�lfe3i ± t¿¦=¦º��d*gMdf� �Z�m�Z� Ôf§
§ �`ÅfÅîo.�vl*g1lfnågjp�b1c�e�l¤��w u g1lfn d u�u b�c�gMdfk u b1dyk��0b�f u�s b�k uËL8u lye�e�b q c�lfk�� s k�¡£gjl

�vl¤l q b'dfk���g s ¡fpMg s lfk s�æ d*g s lfk u w�g q � � � q l q p�l½�Zk s�q gjp�b'k�bØg�����w u�s df�ådfk��
x s k�b*i�d*g s�u d u*u b�c³gjdfk u bçd*g | dfe s lfw q è1é�éºi�d qtq b q:K b*n�lfe�b	b�f u�s b�k u*s b q dfe�b
s k u ��w���b����Õ�Z�m�Z�Z�m� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� Ô É

Éf�`Å ÿ w�g(lfn ¥ Å*Éf� ¥f¥fÔ u l q i svu b | b�kMg q ��ÅfÅ*��ÉÑÅ ¥ c�d qtq b*�ºgjp�b ¦ �vÉÌ�ZbË� u w³gîlyk
£NÀ¢£3�Z� �7p s�q ¡ s¼| b q dîn�dfxyb£etd*gjb�n�lfeZgMp svqZ| dye s d K ��b�df��lfk�b£lyn�Ù § Æ&Q [¡Á
¦ Æ ¦f§fÞ�Â � ÿ n�gjp�b�õ�¿7l q i s�u�q/µ Ô ö b | b�kMg q Å*â Ô �ZQ ¥ Å c�d q�q b��çgjp�b q dfi�b u w�gj�
¡ s}|ís k�¡�d q�s ¡fk�df�Pb
f u*s b*k uËL lfnåÙ·â § Æ ¥y§ Á ¦ Æ ¦ â Þ�Â �8�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� §f§

Éf� ¥ ÿ w�g�lfnPgjp�b q dyi�b ¥ Å�Éf� ¥y¥fÔ u l q i svu*q �ålyk�� L Éf� Ô âfÉ�c�d qtq b���gjp�b Ô �ZbË� u w�g
lfkÌèTÃD¯D£#�Z�º�7p¤w q �Fgjp�b�n�dfx�b�e�d*gMbçn�lfe�gMp svq�| dfe s d K �vbm�{d q n�lfw�k��1gMl K b
Ù,QüÆ ¦f¦ Á ¦ Æ ¦yÔfÞ�Â � ÿ nfgjp�b�p s ¡fp�� L�s lfk s�æ�s k�¡£õØ¿7l q i svu*q�µ Ô ö b | b*kjg q �#Å*ÇÑÅ*�R[fÇ ¦
c�d qtq b���gjp�b u w�gj�P¡ s}|rs k�¡	d q�s ¡fk�dy�Pb�f u�s b�k uØL lfn«ÙhâfâüÆ&[ ¦ Á ¦ Æ ¦ [ ÞÄÂ � �Z�m�Z� § É

Éf�RQ ê{lfk�bålfn�gMp�b ¥ Å*Éf� ¥f¥fÔ u l q i s�u�q c�d q�q b��{gMp�b²Q § k q �¶�#�mèT� u w�gM��gjp�b�e�b*n�lfe�b
gjp�b s k�� s}|rs ��w�df�®n�dfxyb�e�d�gjb�n�lfe{gjp svq�| dfe s d K ��b svq ¦ Â �þ�7p�b�bËÎrc�b�e s i�b�kMgjdy�
� s i s g q lfn.e�b u lfe�� s k�¡ | b*e Lºq i�dy�v�#c�w�� q b � s ��gMp q ��l�k�l*g�c�b�e�i s g	w q gjl�w q b
gjp s�q®q dfi�c���bZn�lfe7i�b�d q w�e s k�¡/���3�:èv� u w�gmb�f u�s b�k uØL �#�Z�Z�m�Z� �m�Z�m�Z� § [

Î |



Éf� Ô � Lrq gMb�i�d*g s�u lfnÅ�¶�#�mèT� q p�l�� s k�¡�gjp�b u �vb*dfe s k u e�b*d q b s kÌn�dfx�b�etd*gjb�d q
i�lfe�b«gjetd u x q crlfc�w��vd�gjb«gjp�b ¿ ÿ �7�-�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� É ¦

Éf� § ¿7lfi�c�dfe svq lfk-lfn�etb���d*g s}| bó¿ ÿ �IgMe�d u xÁi:w��}g s c�� svu*s g s b q n�lfe�Öøb | b*kMg q � ¸
b | b�kMg q �Õdfk�� u l q i s�u b | b*kMg q ���7p�b�i�b�dyk�gMe�d u x�i:w��}g s c�� svu*s g s b q n�lfe\ÖÌdfk��
¸ b | b*kjg q �{b�etbmn�lfw�k���gMl K b¥Q ¦ ��â�dfk�� ¥ Çf��É�e�b q c�b u g s¼| b�� L �m�m�Z� �m�Z�m�Z� ÉÑÅ

Éf��É � Lrq gMb�i�d*g s�u lfnÅ�¶�#�mèT� q p�l�� s k�¡�gjp�b u �vb*dfe s k u e�b*d q b s kÌn�dfx�b�etd*gjb�d q
i�lfe�b«gjetd u x q®q w�ete�lfw�k���gjp�bZimw�lfk�gjetd u x��í� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� É ¥

Éf�R[ ¿7lfi�c�dfe svq lfkmlynµetb���d*g s}| b.k�w�i K b�eVlfn¤¿ ÿ ��gjetd u x q¢s k ¦ � Ô u lfk�b.n�lfePÖ�b | b�kMg q �
¸ b | b*kMg q �Ñdfk�� u l q i s�u b | b�kMg q �7�7p�b7i�b�dfk�k�w�i K b*e9lynygje�d u x qFs k{gjp�b u lfk�b
n�lfe.Ö£dfk�� ¸ b | b�kMg q ��b*e�b{n�lyw�k��ZgMl K b�Å��vâ QZdfk��1Å*�vâyâmetb q c�b u g s}| b*� L ��� s gMp
lfk�� L Å*�`Å Ô gjetd u x q�s k�gjp�b u lyk�b lfk�d | b�e�dy¡fbmn�lye u l q i s�u b | b�kMg q ��� �m�Z�m�Z� É Q

Éf��â � k�l�gjp�b*e q·Lrq gMb�i�d*g svu lfn#�¶�#�mèT� q p�l�� s k�¡�d q � s ¡fpMg�w�cM��dye��£gjetb�k�� s k
gjp�b n�dfx�b e�d*gMb\d q gjp�b e�b*¡ s lfk�k�b�dfe#gjp�b7gMe�d u x K b u lfi�b q ��b q�q�s�q lf��d*gjb*��� �Z� É Ô

Éf��Ç À s k�df�Æ�¶�#�mèT� qhLrq gjb*i�d*g s�u c��vl�g q p�l½� s k�¡�gjp�b�w�k u lfete�b*�vd*gMb���k�d*gMw�e�b�lyn
gjp�bZgje�d u x s k�¡¯D£N³�¯�´þ��w�dykjg s g L gjl	gMp�b s lfk s�æ d*g s lykó��w�dfkMg s g s b q i�b�d q w�e�b*�
KML gjp�b u df�vlye s i�bØgjb*e��á�Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� É Ô

Éf�`Å ¦ �7p�b£b*�vb u gjetlfkþ�£lfkMgjb » ¿7dfet�vlÊb | b*kjg q�u ��b�dfet� L p�d | b | df��w�b q gMlµló��dfet¡fb£n�lfe
���3�mèT� dfk���i:w q g K b q p s nãgjb*��� �Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� É §

Éf�`ÅfÅ � nãgMb�e q p s nãg s k�¡�gjp�b��£¿ KjLÈÇÊÉ Å ¦ dyk�� q i�b�dfe s k�¡�� s gjp�¡ydfw q�qts dyk�dfk��
bËÎrc�lfk�b�kMg s df�9e�dyk���lfi k�w�i K b*e q �¢gjp�b*e�b svq i:w u p K bØg�gMb�eZdf¡fe�b*b�i�b�kMgm� s gMp
gjp�b b*�vb u gjetlfk���d*gjdy�	� �Z�m�Z�m�Z�Z�m�Z�m�Z� �m�Z�Z�m�Z�m�Z�Z�m�Z� �m�Z�m�Z� ÉfÉ

[f�`Å �7p�b�gjp�b*lfe�bØg s�u df�7dfk���bËÎrc�b�e s i�b�kMgMdf�{è£é�é u e�l qtq	q b u g s lfk�� s i s g q n�lfe�gjp�b
�vl¤l q b s lfk svæ d*g s lfk u w�g q �þ�7p�b s kMgMb�e q b u g s lfk u lfe�etb q c�lfk�� q gMl(d���lfk�¡ » � s}| b*�
��lfw K � L�»�u p�dfe�¡fb*��¾ s ¡f¡ q i�d q�q � s i s gmn�lfe�gMp�b dfk�df� Lrq�s�q lfnåÅ Ô É��ZbË���¢�Z�m�Z� â ¥

Î |rs



ì���lÌk�l*g�x�k�l½�ò�Zp�d*g�ì�i�d L dfc�c�b�dyemgjl�gMp�b'�{lfe����7Ë K w�gçgMlÊi Lrq b*�vnmì
q b�b�iÍgMl p�d | b K b*b�k�lfk�� L � s xyb�d K l L c��vd Lrs k�¡:lfk�gjp�b q b�d q p�lfetb���dfk���� s¼| b�ehg s k�¡
i Líq b���n s kmk�l½�Ádfk���gMp�b�k���k�� s k�¡�d q i�lµl*gMp�b�eVc�b K�K ��b«lfeVd{c�e�bËgtg s b�e q p�b*�v�jgjp�dyk
lfet� s k�dfe L ���Zp s � q g«gMp�b{¡ye�b�d�g�l u b*dfk'lfn¤gje�w³gjpç��d L dy�v�Ñw�k�� svqtu l | b*e�b�� K b�n�lfetb�i�b��
» � s e7ì q dfd u ê{bØ�7gjlfk

�7p�b�d K l | b���w�l*gMd*g s lfk�� KML d q�u*s b*kjg svq g�imw u pç¡fetb�d*gMb�eígMp�dfk�ì�� q b�e | b q gjl u dyc�gjw�etb®i�dyk L
lfn7i L n�b�b*� s k�¡ q e�b�¡ydfe�� s k�¡ qtu�s b�kMg s � u � s�q�u l | b�e L ��ì\dyi u lfk |ís k u b��1gjp�d*gm�Zp s �vb�i�dfk�x s k��
p�d q c�e�lf¡ye�b qtq b*��df��i s e�d K � L�s k�b�Ì�lfe·g q gjl�w�k���b�e q gjdyk���gjp�b\w�k s¼| b�e q b«��b s k�p�d K�s gM�µ��b\p�d | b
i�b�etb�� L�q�u e�d*g u p�b��\gjp�b q w�e�n�d u b7lfnÑdf���³gMp�d*g s�q lfw�g#gMp�b�etb�gjl\w�k u l | b*e9dyk���w�k���b*e q gjdfk����7�7p�b
e�b*�vd�g s}| b�� LîL lfw�k�¡���b*�v�Êlyn7p s ¡yp » b*k�b�et¡ L bØÎrcrb*e s i�b*kMgjdf�7c�dye·g s�u ��bçc�p Lrq�s�u�q�s�q k�l*g s i�imw�k�b
gjl�gjp s�q � s i s gjb*�Á¡ye�d q c¹lfnÕgMp�b£k�w�dfk u b q lfn9gjp�b£w�k s¼| b�e q b��øì�k0n�d u gj�å�Zp s ��b£i�dfk L ¡ye�b�d�g
� s�q�u l | b�e s b q p�d | b K b�b*k¹i�df��b s k(gjp�b�c�d q g£��nãg LÌL b�dfe q �å�{b q g s ���®p�d | b£d(¡fetb�d*g���b�dy�FgMl
��b�dfetk�d K lfw�g gMp�b�c�e�lfc�b�ehg s b q � s kjgMb�etd u g s lfk q �ådyk���b | b*kóbËÎ s�q gjb*k u b	lfnåi�dfk L n�w�k���dfi�b�kMgjdy�
c�dfehg s�u ��b q ���7p s�q etb q w��¼g q�s kîd�k�b�dfet� L � s i s gj��b q�q:q w�c�c�� L lfn s kMgjb�etb q g s k�¡1bËÎrc�b�e s i�b�kMg q dyk��
q b*dfe u p�b q gMl�w�k���b*e·gjdyxyb����Zp s�u p s�q ¡fe�b*d*gmk�bË� q n�lfe�gMp�b bËÎrcrb*e s i�b�kMgjdf� s�q g q dfi�lfk�¡�w q �

ì dfi u lfk |rs k u b��£gjp�d*g�gjp�b�e�b'dfe�bçi�dfk L ¡fl¤lµ�óetb�d q lfk q gMl£c�b�e�n�lye�i d q b*dfe u pÌn�lfemdfk
bËÎrl*g svu c�dfehg s�u ��b�� � � svqtu l | b*e L �{lfw����çc�l*gjb*kMg s df�v� L ¡ s}| b{w q d K bËgtgjb*eåw�k���b�e q gjdfk�� s k�¡�lfnµgjp�b
w�k s}| b*e q b��ídy�v�T�Zp s ��b q b�e |rs k�¡7gjl ��b K w�k�x�gjp�b#gjp�b�lfe s b q �Zp svu p\��b®p�ly�v� q l ��b*dfe��«�Vl c�e�l |rs ��b

Å
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d�e�b*�vb | dfkMg�bËÎrdfi�c���b�� s nPgjp�b��vlfk�¡ » � s¼| b�����lfw K � L�»½u p�dfe�¡yb���¾ s ¡f¡ q\K l q lyk'��b*e�b���b���k s g s¼| b�� L
c�etl | b�k®gjl�bËÎ svq g¢gMp�b�k7gjp�b u w�e�etb�kMgå��gjdfk���dfe��Z�£l¤��b����{lfw����:k�l���lfk�¡fb*ePd u�u w�e�d�gjb�� L ��b q�u e svK b
gjp�bP�{lfet�v�Zlfn¤c�p Líqtsvu*q �«ì g%�{lfw�� q g s ���üc�e�l |rs ��bÕd®etb�d q lfk�d K ��b.dfc�c�etl½Î s i�d*g s lfk s kZi�dfk L�u d q b q �
K w�gZd�k�bË�{b�e��%i�lfetb u lfi�c���bËgMb7gMp�b�lye L �{lfw���� q gjb*c s k:gjl������ s g q c���d u b\lfn¢c�e�lfi s k�b�k u b���ì�k
q gMdfe�x�etb�df� s g L �¤�{b9�{lfw���� K b�n�lye u b*�ZgMl:e�b*df� svæ b9gjp�d*g.gjp�b���gjdfk���dfe��	�£l¤��b��Ñk�b | b�eÕc�e�l |rs ��b��
d�gjetw�� L d u�u w�e�d*gMbmetb�c�etb q b�kMgjd*g s lyk�lfn�gjp�b c�p Lrq�s�u dy�¢��d½� q �Zp svu p�¡fl | b�etk��

� s k u b qtu�s b�kMg s � u gjp�b�lfe s b q dfe�b s i�df¡ s k�b*� KML i�b�k1dyk��	�{lfi�b�k u dfc�d K ��b:lfnFb*e�e�lye���dyk��
dfetb q w�c�c�lfehgjb�� KML bËÎrc�b�e s i�b�kMgjd�g s lfk�c�l*gjb*kMg s df�v� L n�etdfw�¡fpMg�� s gjpºi s�q gMdfxyb q �ÕgMp s�q�s k u lfi »
c���bËgMbçx�k�l½�Z�vb*��¡fb svq dfk���� s �v�Õdf�}��d Lrq�K bZgjp�b q gjd*gMbçlfn qtu�s b�k u b s kÊ¡fb*k�b�etdf�ådyk��óc�p Lrq�s�u�q
q c�b u*s � u df��� L �îa\b*��k s g s}| bmgMe�w�gMpîd K lfw�gZgjp�b u lfi�c�l q�s g s lfkódyk��îk�d�gjw�etb'lfn¢gMp�b�n�w�k���dfi�b*k »
gjdy�«c s b u b q lfn�lyw�e�w�k s}| b*e q b�i�d L0K b�¡fe�d q crb*��n�lye�� K w�g u dfkºk�b | b�e K b�l K gjd s k�b*���¹ý.d u p
� s�q�u l | b�e L ��b�df� q gMl	i�lfetb u lfi�c��vbØgjb s k�n�lfe�i�d*g s lfk�dfk���dfk�l*gMp�b�e�c s b u b s k�gMp�bmc�w æ�æ �vb*� K w³g
w�k�n�lye·gjw�k�d*gjb*� Lºs g K b u lfi�b q dfc�c�dfe�b*kMgZgMp�d*g gjp svq c�w æ*æ ��b � s �v�.k�b | b*e K b u lfi�c���bËgMb������7p�b
¡fb*k�b�etd*g s lfk�lfn�df��� s g s lyk�df�Px�k�l½�Z�vb*��¡fb®gjp�etlfw�¡fp q�u*s b*kjg s � u bËÎrc�b�e s i�b�kMgMd*g s lfk u dfk q b�e | b:d q
K l*gjpÊn�e s b*k��Ìdfk��Ên�l¤bmgjl'gMp�b q�u*s b*kMg s�q gj��ì g�c�e�l |rs ��b q�K l*gjpÊd q b�k q b�lyn�n�w��v������i�b*kMg�n�e�lfi
K b s k�¡md K �vbFgjlZdf���\gjl7gjp�b�l | b*e�df���Ñc s�u gjw�e�b�dfk��'lyk�b®lfn s k�df��b*��w�d uËL n�etlfi K b s k�¡mw�k�d K ��b.gMl
K e s k�¡ s gÕgMl u lfi�c��vbØg s lfk��7��w u p�� s k'i L i s k���� s�q gMp�b K b*dfw�g L dfk��'i Lrq gjb�e L lfníp s ¡fp » b�k�b*e�¡ L
c�p Lrq�s�u�q �



�7p�bZ��b�����lfn�p s ¡fp�b�k�b*e�¡ L c�p Lrqtsvu*q{s�q d�e�b*�vd�g s}| b�� L�L lfw�k�¡'lfk�b��®ì g qFL lfw³gjp�gjb�k�� q gMl	i�dfx�b
s g'dy�v�rgMp�b�i�lye�b�bËÎ u�s g s k�¡�gjp�lfw�¡fp��.d q k�l | b*�PgMp�b�lye s b q dfe�b��Ze s g�gMb�k(dfk��(¡fe�lyw�k�� K etb�dfx s k�¡
� s�q�u l | b�e s b q dfe�b\i�df��bZdy�vi�l q g:��d s � L �

ÀÑe�lfi gjp�b���d Lrq lyn�a\b*i�l u e s gMw q dfe�lfw�k��£gjp�b���nãgMp u b�kMgjw�e L ñ«��¿7�v��k�d*gjw�e�df�7c�p s ��l q l »
c�p�b*e q p�d | b�gje s b*�'gjl	��bËgMb�e�i s k�b{gjp�b:n�w�k���dfi�b�kMgjdf�¢i�dfxyb*w�c1lfnígjp�b:w�k s}| b*e q b�dfe�lfw�k��£w q �
o�b*e�n�lfeti s k�¡�gMp�bå��lye�x'lynVb*dfe�� L c�p Lrqtsvu*svq g q ��gjp�b q b c�p s ��l q lyc�p�b�e q p�df��n�bË�Ýi�bËgMp�lµ� q lynVbØÎ »
c�b�e s i�b�kMgjd�g s lfk�� L bØg®gjp�b L�q g s ���Pi�df��b q lfi�b | b�e L d q gjw³gjb l K�q b�e | d*g s lyk q d K lyw�g«gjp�bZd�gjlfi s�u
k�d*gMw�e�b:lfnFi�d*g�gMb�e��m�7p�b�l K�q b�e | d�g s lfk q�K b�¡fdyk	gjl K b�gMb q gMb�� s k'gjp�b:�vd*gMb:k s k�bØgjb�b*kMgjp u b�k »
gjw�e L � s gjp�gMp�b\df� | b�kMgmlfn u d*gMp�lµ��b\e�d L gMw K b q dfk���c�etb u�s�q�s lfk�i�b�d q w�e�b*i�b*kMg�gMlµlf� q �7z q�s k�¡
gjp svq k�bØ� gjb u p�k�lf��lf¡ L �9ûü��ûü�F�7p�lfi q lfkî� s�q�u l | b�etb���gMp�b�b���b u gje�lykîdfk���i�df��b�dfk(b�dye�� L d*g »
gjb*i�c�g7gjl s k u lfe�c�lfe�d�gjbÕgMp svq c�dfe·g svu �vb s kMgjl{gjp�b�d*gjlyi�× q7q gMe�w u gjw�etb��®ê{l�g �vlyk�¡�dfnãgjb*e��rý9etk�b q g
��w�gjp�b*e�n�lfet��crb*e�n�lfeti�b���bËÎrc�b�e s i�b�kMg q � s gjp�¡ylf�v�:n�l s �µdfk�� u lfk u �vw���b��\gjp�d*g¢gjp�båd*gjlfi&p�d q d
| b*e L�q i�df���Ñcrl qts g s¼| b�� L£u p�dfe�¡fb*�çk�w u ��b�w q ���7p�b q b�b�dfet� L n�lye�d Lrqås kjgMl�gMp�b s kMgjb�etk�df�ü��lye�x s k�¡ q
lfnRgjp�b�d*gjlyië�{b�etb�lfk�� LÊq�u e�d*g u p s k�¡�gjp�b q w�e�n�d u b�lfnígjp�b{��lfetx�gMp�d*g��{lfw�����n�lf�v��l½� s kçgjp�b
k�bØÎ¤gçÅ ¦y¦ L b�dfe q �

¾ s ¡fp0b�k�b�e�¡ L c�p Lrq�s�u�q p�d q gjdyxyb�kîgMp�b q b£b�dye�� L-K w s ��� s k�¡ K ��l u x q dfk��0� s¼|rs ��b��îgMp�b�i
b | b�k£n�w�e·gjp�b�e�� ÿ w�e u w�e�e�b*kMg�w�k���b�e q gjdfk�� s k�¡çlfn�gMp�b u lfi�c�l q�s g s lfk£lfn¢i�d*g�gMb�e��Vdfk���p�l½� s g
s kjgMb�etd u g q � s gjp�l*gMp�b�e7i�d*gtgjb*e svq b*k u dfc q w���d*gjb*� s k�d{gjp�b*lfe L�u df���vb*��gMp�b ��gjdyk���dfet���£lµ��b����

Q
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a\w�e s k�¡çgjp�b���b u df��b q�s i�i�b*� s d*gjb*� L n�ly�v��l½� s k�¡çgMp�b���b u lfk��1¸¹lye����1¸�dfet��gjp�b�bØÎíc�b�e »
s i�b*kMgjdf�7c�dye·g s�u ��b�c�p Lrq�s�u�q	u lfi�i:w�k s g L bØÎrcrb*e s b�k u b���d�¡fetb�d*g�ï�w�e�e L lfn�d u g s¼|rs g L �¹z q�s k�¡
K w K�K �vb u p�dfi K b�e q gMl�gjetd u x�c�e�b |rs lfw q � L&s k |rsvqtsvK ��b�c�dfehg s�u ��b q � q�u*s b*kjg svq g q �{b�e�b1etb�¡fw��vdfet� L
d K ��bågjl�i�dfx�b k�bË�Ýc�dfehg s�u ��b\� svqtu l | b*e s b q ���7p�b L ��b*e�b«� s gjp�lfw³gZdfk�df��b���w�d�gjbågjp�b�lfe L � s gjp
�Zp s�u pZgMlZbØÎrc��vd s k	i�dyk L lfn�gMp�b q b�k�bË� q gjd*gMb q �rdfk���lyw�g�lfn�gMp s�qP| l s � gMp�b®��gjdfk���dfe����£l¤��b*�
�{d q�K lfetk��ºì g���d q ��w�e s k�¡çgjp�b���d*gMb(Å*Ç [ ¦ × q gMp�d*g�gjp�b���gjdfk���dfe��Ê��lµ��b*�7w�k���b*e·�{b�kMg s g q
¡fetb�d*gMb q gmb | lf��w�g s lfk�dfk���¡fd s k�b���i�l q gmlfn s g q®u w�ete�b*kjg:n�lfeti��

ð�ñÄò�ñÄò óvô'õ�ö;÷Äø�ù�ú�û

�7p�b���gjdyk���dfet�1�£lµ��b��#��b q�u e s�K b q gMp�b�w�k s}| b*e q b s kç�Zp svu p��{b�� s}| b KML ��b q�u e s�K�s k�¡�gjp�b
n�w�k���dfi�b�kMgjdf� u lyk q g s gMw�b�kMg q dfk��mn�lfe u b q lfn�i�d*gtgjb�et�å�7p�bÕn�b�eti s lfk q dfetb%gMp�b q i�df�v��b q g7x�k�l½�Zk
u lyk q g s gMw�b�kMg q lyn#i�d*g�gMb�e��VbËÎ s�q g s k�¡�d q�q c s k » Óü c�dfehg s�u ��b q�s k	g��{l q c�b u*s b q x�k�l½�Zk1d q ��w�dye�x q
dfk�����b�c�gMlfk q �®ý.d u p q c�b u�s b qÕu dfk K b®n�w�ehgjp�b*eÕ� s¼|rs ��b�� s kMgjl®gjp�etb�b�¡fb�k�b*e�d*g s lyk q lyní��lfw K �vbØg q �
d q®q p�l��Zk s k��Vd K ��b ¥ � Å*�

ÀÑb*e�i s lyk svu ÀÑdfi s � L Å q g:�Zb�k�b�e�d�g s lfk ¥ k����Zb�k�b*e�d*g s lyk Qfe����Zb�k�b*e�d*g s lfk
y w�dye�x q w�c��P��l½�Zk u p�dfeti�� q gjetdfk�¡fb gMlfc�� K l*gtgjlfi
ù%b*c�gjlfk q b���b u gjetlfk���ý�þ i:w�lyk���ý�ÿ gMdfw���ý��

25476�8:9 L � F ~®�7p�b«gjp�e�b�b ¡fb*k�b�etd*g s lfk q lfnVn�b�eti s lfk q �
y w�dfe�x q crl q�q b q�q gjp�b®w�k s ��w�b��¤w�df� s g L lfn�k�b | b�e K b s k�¡mn�lfw�k�� s�q ly�vd*gMb�� s k�k�d*gMw�e�b*�7�7p�b L

bËÎ s�q g s k K lfw�k�� q gjd*gMb q � s gjp�l*gjp�b�e7��w�dfetx q®s k�l K úËb u g q x�k�l½�Zk�d q p�df��etlfk q �®� s k u bZ��w�dye�x q
dfetb q c s k »¤Óü gMp�b L l K b L ÀÑb*e�i s¼» a s etd u�q gMd*g s�q g svu*q dfk�� u dyk�lfk�� L bØÎ s�q g s k�g���l q c s k q gjd*gMb q �
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�7p�b Lóu dfe�e L n�etd u g s lyk�df�%b���b u gje s�u�u p�dye�¡fb s k£w�k s g q lfn7Å
� Q'lye ¥ ��QZgjp�b:c�etl*gjlfk�× q�u p�dfe�¡yb���d q
u dyk K b q b�b*k s k��¢d K �vb ¥ � ¥ �

y w�dfetx ��d q�q ¿7p�dfe�¡fb ��c s k � kMg s c�dye·g s�u ��b
w Å�� § » Ô � ¦ �£bË����� ü ¥ � Q ÅÜ� ¥ ��� Ô » â��£bË����� ü » ÅÜ� Q ÅÜ� ¥ �¯
u Å*�`Å § » Å*�RQ § �£bË����� ü ¥ � Q ÅÜ� ¥ ��
q â ¦ » Å
Q ¦ �£bØ�¡��� ü » ÅÜ� Q ÅÜ� ¥ �Ã
g ÅÜ[ Ô �RQ/Á § � Å��ZbË�¡��� ü ¥ � Q ÅÜ� ¥ ��
K Ô �`Å » Ô � Ô �ZbË����� ü » ÅÜ� Q ÅÜ� ¥ � Ð

25476�8:9 L � L ~®�7p�b K d qtsvu ��w�dfetxçc�e�lycrb*e·g s b q �
ù%b�c�gMlfk q p�d | b«gjp�b s kMgjb�etb q g s k�¡ u p�dfetd u gMb�e svq g s�u lfn K b s k�¡ u lfi�c���bËgjb*� L w�k s k"ï�w�b�k u b�� KjL

gjp�b q gjetlfk�¡�n�lfe u b����7p�b q b�c�dfe·g svu �vb q dye�b s k�� s}|ís�q�s�K ��b'dfk���df� q l�l K b L À�b*e�i s}» a s e�d u�q gjd*g svqh»
g s�u�q ��w�b�gMlZgjp�b s e�p�df��n »�q c s k��:�7p�b L i�dfx�b�w�c1d u lfi K�s k�d�g s lfk1lfnígjp�e�b�b:e�b���d*g s¼| b�� L p�b*d |¤L �
u p�dfet¡fb���c�dye·g s�u ��b q dyk���gjp�etb�b7k�b*dfe�� L i�d qtq ��b q�q �rb*�vb u gMe s�u df��� L k�b�w�gMe�df��c�dfe·g svu �vb q �«�7p�b7c�e�lfc »
b�ehg s b q dfk���gjp�bZd q�q l u�s d*gMb���dykjg s c�dfe·g svu �vb q�u dfk�dy�v� K b q b*b�k s k��¢d K �vb ¥ �RQf�

ù%b*c�gjlfk �£d q�q ¿7p�dfet¡fb ��c s k � kMg s c�dfe·g svu �vb
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�7p�b q bî��w�dfetx q dfk��D��b�c�gMlfk q�s kjgMb�etd u g�� s gMpDb*d u pÍl�gjp�b*e:gjp�etlfw�¡fpÊgjp�b�bØÎ u p�dfk�¡fb(lfn
n�lfe u b » i�b�� s d*g s k�¡ K l q lfk q �\�7p�b:��gMdfk���dye�����lµ��b*�%��b qtu e s�K b q gMp�e�b*b:n�lfe u b q ~ q gje�lyk�¡f����b*dfx��
dfk��:b���b u gMe�lfi�df¡yk�bËg svu ��� s e·gjw�df�v� L df�v�jgjb q g q lfnygjp�b«��gjdyk���dfet���£l¤��b���× q c�e�b*� svu g s lfk q lfnygMp�b q b
n�lfe u b q p�d | b u lfk���e�i�b�� s g qí| df� s � s g L �«�7p�b7¡fetd |rs gjd*g s lyk�df��n�lye u b*���Zp s �vb®k�l�g u w�e�e�b*kMgj� L�s k u lfe »
c�lfe�d*gMb�� s k:gjp�b���gjdyk���dfet�ç�£l¤��b���� s�q lfnãgjb*k s k u ��w���b*��� s gjp:gMp�b�l*gMp�b�eVgjp�etb�b�n�w�k���dfi�b�kMgjdy�
n�lfe u b q � q l\��b q p�l�� s g q c�e�lfc�b�ehg s b q d q ��b*�v� s k�gjp�b q w�i�i�dfe L �vl u d�gjb�� s k��Vd K ��b ¥ � Ô �

ì�kMgjb*e�d u g s lfk �£b*� s d�gjlfe ¿7lyw�c�� s k�¡�¿7lfk q gjdfkMg ��dfk�¡fb	Ù·i Þ � L c svu df�%ù s n�bØg s i�b	Ù q Þ
Ù,À�� ü Ä �ZbË� Þ

��gMe�lfk�¡�n�lfe u b ¡ ÜIÅ ��Å ¦�Ò�Ó�� Å ¦üÒ ü��
ý.�vb u gMe�lfi�df¡fk�bËg s�q i » ÅÜ�ÑÅ
Q [ � Å ¦üÒ ü ±
¸�b�dfxçn�lye u b � é�� i ± Å ¦ Ò�� Å ¦ Ò�Ó�� Å ¦ Ò�Ó ±
�Ze�d |rs gMd*g s lfk ¡fetd |rs gjlfk Å ¦�Ò�� ± � »

25476�8:9 L � \ ~å�7p�b{n�w�k���dfi�b�kMgjdy��n�lye u b q dfetb®� s�q gMb��m� s gjp gjp�b s e9d q�q l u*s d�gjb��'c�e�lfc�b�ehg s b q �7�7p�bg L c s�u df�¤� s n�bËg s i�bÕ¡ s¼| b q dfk s ��b�d�lfn³gMp�b9dfi�lfw�kMg7lfnTg s i�b s g¢�{lfw�����gMdfxybÕdfkmw�k q gMd K ��båc�dfehg s�u ��b
gjl���b u d L�|rs d\gjp�d*gZn�w�k���dyi�b*kMgjdf� s kjgMb�etd u g s lfk��

ì�k�lfe���b�e¢gMl K b q g ��bØgjb*e�i s k�b7�Zp svu p�gjp�b�lfe s b q7K b L lfk���gMp�b���gMdfk���dfet���£l¤��b��Rdye�b�i�l q g
� s x�b�� L gjlÊd u*u w�etd*gjb*� L ��b qtu e svK bçgjp�b£w�k s¼| b�e q b�����b�i:w q g(dfk�dy� Lræ b'�Zp�b�e�b'gMp�b1��gMdfk���dfet�
�£l¤��b���p�d q b s gMp�b�eVn�d s �vb*�mlye u lfw����:��l K bËg�gMb�et�%¸8p s ��b%gMp�bÕ�³gjdfk���dfe��Z�£l¤��b�� u dfk:d u*u w�etd*gjb*� L
��b q�u e svK b\gjp�b K b�p�d |rs lyeZlynåi�l q g	x�k�l½�Zk(c�dfe·g svu �vb q dyk���gMp�b�n�lfe u b q gjp�b L w q b gMl s kMgjb*e�d u g
� s gjp1b�d u p1l*gjp�b*e�� s g�p�d q etb u b*kMgj� L b�ete�b*� s k£lyk�b�e�d�gjp�b*e{��dfe�¡fbmc�e�b*� s�u g s lfk�� � u�u lfe�� s k�¡:gMl
gjp�bm��gMdfk���dye�����lµ��b*�v��gjp�b u p�dfet¡fb���b qtq ��b�c�gMlfk q{u df���vb*��k�b*w�gje s k�l q p�d | bmk�l'i�d qtq �\�7p s�q{s�q
d�crl q�s g s lfk��Zp svu p�p�d q®K b*b�k q p�l½�Zk�gjp�etlfw�¡fp�bËÎrc�b�e s i�b�kMgjd�g s lfk�gMl K b\c�d*gMb�kMgj� L n�df� q b��

àuá�à �½å��
ç��! #"%$uä�ç¾æ'&)( ( åUç5ë*",+ ì ísêrå^î,-

�7p�b�ù%b�nãg » � s ¡fpMg�� L i�i�bËgje svu �£l¤��b�� q dfe�b�d u �vd qtq lfnÕc�l*gMb�kMg s df� u dfk�� s ��d*gMb q n�lfe�d�e�b »
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c���d u b*i�b�kMg«gjl®gjp�b���gjdyk���dfet�'�£l¤��b����7� s k u b*� s kmgjp�b{��gMdfk���dfet�'�£l¤��b*�v��gjp�b�lfk�� L�u lfw�c�� s k�¡
|rs d7gjp�b.�{b�dfx s kMgjb*e�d u g s lfk s�q gMlm��b�nãg » p�dyk���b���c�dfehg s�u ��b q �ík�b*w�gje s k�l q dfetb®n�lfe u b��\gjl K b®i�d q�qh»
��b q�q � ÿ k�b�lynPgMp�b�x�b L n�b*d*gjw�etb q lfnFù%b*nãg » � s ¡fpMg�� L i�i�bØgje svu �£l¤��b�� q\s�q gjp�d*gM� u lykjgMe�dfe L gMl
gjp�b	��gMdfk���dye��(�£lµ��b���× q c�e�b*� s�u g s lfk��%gjp�b q b�i�lµ��b*� q d qtq w�i�b\gjp�d*g gMp�b	k�b�w�gMe s k�l q crl qtq b q�q
i�d q�q ���7p svq c�etb�� s�u g s lykÊ�{d q:| df� s ��d*gjb*� s k q b | b*e�df�\etb u b*kMg(bËÎrcrb*e s i�b�kMg q gjp�d�g���b�i�lfk »
q gMe�d*gMb��çk�b�w�gMe s k�l�l q�u*s ����d*g s lfk q/. É�0����Zp svu p u dfk K b{� s e�b u gj� L � s k�xyb*�:gjl�gMp�b s e K b s k�¡�i�d qtq�s}| b
c�dfehg s�u ��b q �

�7p�b s kMgje�l¤��w u g s lfk¹lfn�e s ¡fpMg » p�dfk���b*���{b�dfx s kMgMb�e�d u g s lfk q'svq dîi�d�úËlfe u lfi�c�lfk�b*kjg£lfn
gjp�bmù%b�nãg » � s ¡ypjgm� L i�i�bËgMe s�u �£l¤��b�� q ���7p svq�svq�K d q b��£lfk�gjp�bZbËÎrc�b u gjd*g s lfk�lfn�d	��z�Ù ¥fÞ ©'Î
��z�Ù ¥fÞtÔ,1 Î�z�ÙtÅ Þ32 Ò ©ç¡fdfw�¡fb q·L i�i�bËgje L �Zp svu p svq.q c�lfkMgjdyk�b�lfw q � L�K e�lfx�b�k . [�0��Ñe�b q w��}g s k�¡ s k
gjp�bZ�³gjdfk���dfe����£l¤��b���× q c�w�etb �vb*nãg » p�dfk���b*����z�Ù ¥fÞ ©�Î(z�ÙtÅ Þ34 �®�7p�bZdf��� s g s lfk�dy� q·L i�i�bØgje L
lfnÑgjp�b q b��£l¤��b*� q�svq Ù·ñ » ù Þ qhL i�i�bØgje L �r�Zp�b*e�b:ñDdfk���ùÊdfe�b K dfe L lfk�k¤w�i K b�e{dyk�����b�c�gMlfk
k�w�i K b�e�e�b q crb u g s¼| b�� L �®ñ«d q b���lfk q c�lfkMgjdfk�b*lfw q c�dfe s g L k�lfk u lfk q b*e | d*g s lfk�� s g u dfk K b q p�l½�Zk
gjp�d*gZd q b�b q d½�ëi�b u p�dyk svq i ¡ s¼| b q5. [�0

687%9;: 6 ü <=>68?A@ Æ Ù ¥ � Å Þ

�7p s�q e�b���d*g s lfk q p s c K bËg��{b�b*k gMp�b7e s ¡fpMg » p�dfk���b���¡fdfw�¡fb K l q lfk q dfk���k�b�w�gMe s k�lmi�d qtq b q ��b�dy� q
gjl�w�c�crb*e\� s i s g q lfk'gjp�b��vd*gtgjb*eÕgjp�d�g�dfe�b | b�e L e�b*d q lyk�d K ��b�� � k�l*gMp�b�e s kMgjb*e�b q g s k�¡�d q c�b u g
gjl�c�l s kMgZlfw�g s�q gjp�d�g7gjp�b\��b�c�gMlfk s�u i�d q�q c���d Líq d�etlf�vb s k���bØgjb�i s k s k�¡ gMp�b\e�d�gjb\lfn%i s Î s k�¡
K bËg��{b�b�k�gjp�b ��b�nãgZdfk���e s ¡fpMg » p�dfk���b���c�dfe·g svu �vb q �

� gje s c��vbØg®lfn�¾ s ¡f¡ q ��b���� qFs�q d�k�d*gMw�e�dy� u lfk q b*��w�b�k u b�lyn�b���b u gMe�l½�{b�dfx qhL i�i�bØgje L�K e�b*dfx »
s k�¡ s k{gjp�b«ù%b*nãg » � s ¡fpMg7� L i�i�bËgje svu ��lµ��b*� qB. â�0����Zp s�u p�df�v��l½� q n�lfe K l*gMp q�s k�¡f� L dyk�����lfw K � L
u p�dfet¡fb���¾ s ¡f¡ q®K l q lyk q �
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àuá%C æEDEF�å^ëG-H&)( ( åUç5ëG",+¸ì ísêrå^î,-

ÿ k�bmlynÑgMp�b u e s gjb*e s dZgMp�d*g7�{lfw�����df���vl½� n�lfe®� s ¡fpMg:è1é�é svq gjp�b df��� s g s lyk�lfn q w�crb*e q·L i »
i�bËgMe L gMl\gMp�b ù%b�nãg » � s ¡fpMgZ� L i�i�bËgje svu �£l¤��b�� qI. Çy�TÅ ¦ 0��7�7p�e�lyw�¡fp�gjp�b n�b�eti s lfk »�K l q lfk���w »
df� s g L�s kjgMe�l¤��w u b�� KML£q w�crb*e qhL i�i�bËgMe L �Vb*d u p�n�b�eti s lfkçc�e�b�� svu gjb�� KML gMp�b���gMdfk���dye��ç�£l¤��b*�
d u �¤w s etb q d q w�c�b�e q·L i�i�bØgje svu�K l q lfkÌc�dfehgjk�b*e�dfk��Êb*d u p K l q lfkÌ¡fbËg q d q w�c�b�e q·L i�i�bØgje svu
n�b�eti s lfk�c�dfe·gMk�b�et�å�7p�b q b q w�crb*e q·L i�i�bËgMe s�u i�l¤��b�� q dfetb«i�l*g s}| d*gjb*� KjL p s ¡fp » b�k�b*e�¡ L ¡fdfw�¡yb
w�k s � u d*g s lfkîdyk�� q gje s k�¡�gjp�b*lfe L �Õdfk��îi�dfxyb\gjp�b	c�etb�� s�u g s lykólfnåd�è é�é i�d q�q ��b�c�b�k���b�kMg
lfk�gjp�bZe s ¡ypjgmp�dyk���b���¡fdfw�¡yb K l q lfk q dfk���gjp�bZo.��dfk u x�i�d qtq d u�u lye�� s k�¡\gjl

68JLK�K Ç 6 ü 16 �NMPORQ�SUT Æ Ù ¥ � ¥yÞ

��w u p�dm� s ¡fpMgågMe s c���bËg i�l*g s¼| d*gMb q lyw�e q b�dfe u p�n�lfeÕd:è1é�é s kçd:i�d qtq e�dyk�¡fb�d*g�gMd s k�d K ��b9� s gjp
�Vb | d*gjetlfk�b�k�b*e�¡ s b q Ù 6 JLK�K Ç ¦ ÙtÅ ¦f¦ �ZbË� Þ �



�7p�b1ÀÑb�eti s ê{d�g s lfk�df� � u*u b���b�etd*gjlye�ùVd K lfetd*gjlye L Ù·À#ê � ù Þ s�q lfk�b£lfnågjp�b'��lfet�v��× q i�l q g
e�b*k�l½�Zk�b���e�b q b�dye u pó��d K lfe�d*gMlfe s b q ��ùVl u d�gjb���d K lfw�g/Q § i s �vb q �{b q gçlfn9¿7p s�u df¡ylf�Õì���� s k�l svq �
gjp�bm��d K bØÎ svq g q gMl q gjw�� L gMp�bmi�l q g�n�w�k���dfi�b�kMgMdf�¢lyn�n�lfe u b q dfk���c�dfehg s�u ��b q �Zp s ��b:c�w q p s k�¡
gjb u p�k�lf��lf¡ L gjl s g q bËÎ�gMe�b�i�b�� s i s gM��a\l æ b�k q lyn�bØÎíc�b�e s i�b*kjg q etw�k�k s k�¡çgjp�b�¡fdfi:w³g�n�e�lfi
c�dfehg s�u ��b'c�p Lrq�s�u�q gMl�d q gje�lyc�p Líqtsvu*q dfe�b	w�k���b*e·�{d L gjp�b�e�b*�«bËÎrb u w�gMb�� KML i�lfetbZgjp�dfk ¥f¥f¦y¦
q�u*s b*kMg s�q g q n�etlfiøl | b*e ¥f¦ u lfw�kMgMe s b q �®ÀÑb�eti s ��d K �rd qÕs g svq lfnãgjb*k u df����b����rp�d q c�w q p�b�� s g q b*�vn�gMl
gjp�b«n�lfe�b*n�e�lfkMg®lynügMp�b«p s ¡fp�b*k�b�et¡ L �{lfe�������etb q w��¼g s k�¡ s k�k¤w�i�b*e�lfw qFs k�k�l | d*g s lyk qFs k���bËgjb u gMlfe
dfk���d u*u b*�vb*e�d*gMlfeågjb u p�k�lf��lf¡ L dfk��çgjp�b�� svqtu l | b*e L lfn K l*gjpçgjp�b�gjlfc�dfk�� K l*gtgjlfiï��w�dfe�x q �
z qts k�¡{gjp�b�ÀÑb*e�i s ��d K �Vb | d*gMe�lfk���gjp�b9��lfet�v��× q i�l q g c�l��{b�etn�w��Rd u*u b*�vb*e�d*gMlfe q�s k u b�Å*Çfâ [f�ügjp�b
b���w qts¼| b:¾ s ¡f¡ q®K l q lyk�i�d L(K b\� svqtu l | b*e�b*�'gjp�b*e�b d*gZdfk L g s i�b��

a\w�e s k�¡ s g q c�b�e s l¤�(lfnålfc�b�etd*g s lfk q n�e�lyi Å*Çfâ § gMlóÅ*ÇyÇfÉf�Rgjp�b�Éf� ¥ â�x�i u�s e u w�i�n�b*e�b*k u b
�Vb | d*gjetlfkîd u�u b*�vb*e�d*gMb��Êc�etl*gjlyk q dyk��ódfkMg s}» c�e�l*gMlfk q gjl�d u b*kMgjb�e:lfn«i�d q�q b�k�b*e�¡ L lfn\Å*�vâ ¦
�VbË���Ñ�Ve s �v� s lfk q lyn¤gjp�b q b�p s ¡fp'b*k�b�et¡ L�u ly�v� svqts lyk q p�dy� gMdfxyb*kçc���d u b s k gjp�b®¡fb*k�b�etdf�Ñc�w�etcrl q b
¿7lf��� s ��b*eFa\bËgjb u gMlfe#d*g®ÀÑb*e�i s ��d K Ùh¿7a\À Þ KML gMp�b«b�k���lyn���w�k�ìÕÙ�Å�ÇfÇ ¥ » Å*ÇfÇfÉ Þ �.�7p�b7e�b q w��}g�lfn
gjp�b q b L b*dfe q lfn���d*gjd » gjdfx s k�¡\��d q i�lfe�b«gjp�dfkÊÅ ¦y¦ c�w K � s�q p�b��£c�dycrb*e q�u l | b*e s k�¡mgjp�bmb*kjg s etb
e�dyk�¡fb lfnVp�df��etlfk u lf��� s ��b*e�c�p Lrq�s�u�q �

ì�k�Å*ÇfÇyÉFgMp�bå�Vb | d*gMe�lfkmw�k���b*e·�{b�kMg#gMb u p�k s�u dy��w�c�¡ye�df��b q gMl s k u etb�d q b K l*gjp®gjp�b u b*kMgjb�e¢lfn
i�d q�q b�k�b*e�¡ L dfk��mgMp�b�k�w�i K b*e«lfnPp s ¡fpçb*k�b�et¡ L b | b�kMg q ���7p�b�k�bØ� u b�kMgjb*e«lfnPi�d qtq b�k�b*e�¡ L

Ç
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n�lfe®gjp s�q c�b�e s l¤�Êlfn7d u g s¼|rs g L Ùh��w�kîì�ì Þ s�q Å*��ÇfÉ£�VbË���å�Vl'gjdfx�bçdf� | dfkMgjdy¡fb'lfn�gMp�bçp s ¡fp�b*e
u ly�v� svqts lyk�e�d*gMb�dfk��mgjl�i�d*Î s i svæ bÕgjp�b{c�p Líqtsvu*q7u dfc�d K�s � s g s b q lynR¿7a\À#��i�l q g\lynµgjp�b{bËÎ svq g s k�¡
��bØgjb u gjlfeR�{d q b s gjp�b*e.w�c�¡fetdf��b���lfe#etb�c���d u b����7�7p s�q dfk�df� Lrq�s�q w q b q ��d*gMdågjdfx�b�k���w�e s k�¡Z��w�k
ì�ì®lfn.d u*u b*�vb*e�d*gMlfe\dfk�����bØgjb u gjlfe\lycrb*e�d*g s lfk q ��¸¹b{� s ���#��b qtu e svK b�gjp�b u lfi�crlfk�b�kMg q lfnRgjp�b
w�c�¡ye�df��b*����bËgMb u gMlfe#�Zp s�u p�dfc�c�� L � s etb u gj� L gjl�gjp svq7q b�dfe u p�n�lfe7��lfw K � L�»�u p�dfet¡fb���c�dfehg s�u ��b q �

Cuá�â ã®ärå Z[+B+gå¡î�å^ëgè#ç§íuë

�7p�bç�Vb | d*gMe�lfkód u�u b*�vb*e�d*gMlfe s�q lyk�b'lfnåd u ��d qtq lfn qhL k u p�e�l*gMe�lfkÊd u�u b*�vb*e�d*gMlfe q �«e�b*� Lrs k�¡
lfkÊ��À-b���b u gje svu ��b*�v� q gMl1d u�u b���b�etd*gjb:gMp�b u p�dfet¡fb��Êc�dye·g s�u ��b q gMp�e�lfw�¡fp K l�gjpó� s c�lf�vb�dyk��
��w�df��etw�c�lf�vb�i�df¡fk�bØg s�u ��b���� q gMlmx�b�b*cmgjp�b*i s k�d7g s ¡fpMg u*s e u w���dfe.lfe K�s gM�«ñ«l*gMp	c�etl*gjlyk q dyk��
dfkMg s c�etl*gjlfk q dye�b.d u�u b���b�etd*gjb*� s kmlyc�crl q�s gjb.� s e�b u g s lfk q gjl®b�k�b�e�¡ s b q lfn¤Çfâ ¦ �ZbË��� K w�g s gVgMdfxyb q
i�dfk LÌq b*c�dfetd*gjb u lyi�c�lfk�b*kMg q gjl�e�b*d u pçgjp�l q b�b�k�b*e�¡ s b q ��À s ¡fw�e�b¡Qy� Å q p�l�� q d q�u p�b�i�d*g s�u
��etd�� s k�¡�lfnPgjp�b�b�kMg s etb�d u�u b*�vb*e�d*gMlfe u p�d s k���ý.d u p u lfi�crlfk�b�kMg	w q b*� s k(d u�u b*�vb*e�d*g s k�¡�gjp�b
c�etl*gjlfk q dyk���dfkMg s c�e�l*gMlfk q � s ���Pk�l½� K b ��b qtu e svK b�� s k q lfi�b ��bØgjd s �v�

�7p�b{p s ¡fp�b�k�b�e�¡ L�u lf��� s�q�s lfk'c�dfe·g svu �vb q i:w q g K b*¡ s k q lfi�bØ�Zp�b�etb��Rdfk��	d*g�ÀÑb�eti s ��d K gMp�b L
K b�¡ s k s kógjp�b(¿7l u x u e�lfnãg » ¸�df�}gjlfkþc�etb�d u*u b���b�etd*gjlye�d q p L ��etlf¡fb�kÁ¡fd q �I¾�b�e�bçgMp�b1¡fd q�s�q
s lfk s�æ b���gjl�n�lye�i s k�� s}|rs ��w�df�Fc�etl*gjlfk q �Fb�d u p�p�d |rs k�¡�dfk�b���b u gMe�lfk(c�d s e�� � k�b���b u gjetl q gMd*g s�u
d u*u b���b�etd*gjlye�e�d svq b q gMp�båb*k�b�et¡ L lfn�gjp�b q bÕk�b�¡yd*g s}| b*� Lçu p�dfe�¡yb�� s lfk q gjlÅ[ §f¦ x�bË���¤�7p�b q b u lfk��
q gMb�c1n�lfe.gjp�b q b s lfk q{svq gjp�b�ù s k�d u ��dç� s k�b�dfe�d u�u b*�vb*e�d*gMlfe{l | b�e\lfk�bmdfk��£lyk�b�p�df��nFn�l¤l*g K dy�v�
��b*�v� q ��lfk�¡�w q�s k�¡'l q�u�s ���vd*g s k�¡	b*�vb u gje svu ��b���� q �{ñ L gMp�b«g s i�b7gjp�b q bmè Ò s lyk q e�b�d u p�gjp�bZn�dye
b�k���lynügMp�b7ù s k�d u �fgjp�b s eFb�k�b*e�¡ L p�d qFK b�b�k s k u etb�d q b�� gjl Ôf¦f¦ ��bË����dfk���gjp�b L dfetb7e�b*df� L gMl
K b u lyi�bZc�w�etb c�e�l*gMlfk q ���7p�bmb*�vb u gjetlfk q dfe�b p�b*e�b q gMe s c�c�b���n�etlfi8gMp�b c�e�l�gjlfk q®KML c�d qtq�s k�¡
gjp�b q bZb�k�b�e�¡ybËg s�uZs lfk q gMp�e�lyw�¡fp�d u dfe K lfk�n�l s �v�

ê{l½�0gjp�d*g.gjp�b�c�e�l�gjlfk q dfetb�k�b*dfe�� L lfk�b�p�df��ní�ZbË� s k'b�k�b�e�¡ L �ügjp�b L dye�b®e�b*df� L gjlZb�kMgjb*e
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gjp�b�ñålµl q gjb*e��Fd q·L k u p�etl*gjetlfk0Å §f¦ i�bØgjb*e q s k(� s dfi�bËgMb�e����7p�b�ñ«l¤l q gjb�e s�q w q b*� K l*gMp(n�lye
e�d svqts k�¡ gjp�b c�dye·g s�u ��b�× q b*k�b�et¡ L gjl�â	�ZbË��dfk���n�lfe®¡fd�gjp�b*e s k�¡ZgMp�b q�u d�g�gjb*e�b*�£c�e�l�gjlfk q�s kjgMl
K w�k u p�b q�u lfk qtsvq g s k�¡'lyn¢dfc�c�e�l½Î s i�d*gMb�� L É µ Å ¦ Ó ± c�dfehg s�u ��b q b�d u p��

o.e�l*gMlfk q k�l½� c�d q�q n�etlfi gjp�b q i�dy�v�«ñålµl q gjb*e�e s k�¡'gjl'gMp�b���dfe�¡fb*e�e s k�¡1lfn#gMp�b��£d s k
ì�k�úËb u gjlye��{�Zp�b*e�b�gjp�b L e�b�d u pÍb�k�b�e�¡ s b q lfnçÅ §f¦ �mbØ��� �7p�b(�£d s kDì�k³úËb u gMlfe svq Q�x�i s k
u�s e u w�i�n�b�etb�k u b��\p�d |rs k�¡ K b�b*k K w s �}g�c�e s i�dye s � L gMl s k u e�b�d q b�dfkMg s c�e�l*gMlfkºb�f u�s b�k uØL n�e�lfi
��w�k�ìV��b | b�� q � � kMg s c�etl*gjlyk q dfe�b7c�e�l¤��w u b*��p�b�etb KjL�q b���b u g s k�¡Zc�e�l*gMlfk q gMp�d*g®p�d | b�d�g�gjd s k�b*�
b�k�b�e�¡ s b q lfn\Å ¥f¦ �ZbË� gjl q gje s x�bçd�k svu x�b��VgMdfe�¡ybËgj� � kMg s c�e�l*gMlfk q �«dfi�lfk�¡�l*gjp�b*e u lf��� s�q�s lfk
c�etlµ��w u g q �Rdfetb u lf����b u gMb���dfk���n�l u w q b��:gMp�e�lyw�¡fp���b�k q b q i�df��b�lfnP� s gjp s w�iIdyk���d�i�df¡fk�bØg s�u
��b*�v���Õ�7p�b9dfkMg s c�e�l*gMlfk q c�etl u b�b��®gjlFgjp�b.a\b K w�k u p�b*e���dykZd u�u w�i:w���d*gjlye¢e s k�¡Fgjp�d*g svq w q b���gMl
��b u e�b*d q b®gjp�bZi�lfi�b�kMgjw�iï� s�q gMe s�K w�g s lfk�gjp�etlfw�¡fp q gMl u p�d q g s�u:u lµly� s k�¡f���7p svq c�e�l u b q�q df� q l
i�dfxyb q d u lfkMg s k¤w�lfw q�K b*dfiIlfw³gZlfnÑgMp�b dfkMg s c�e�l�gjlfk q®KML�s k u etb�d qts k�¡ q c�d*g s df�P� s�q gMe s�K w�g s lfk��
ê{bØÎ�gj�9gMp�b � u�u w�i:w��vd*gMlfe u l¤lf� q gMp�b�i n�w�e·gjp�b�e�dfk�� q gMd u x q gjp�b�i s kMgjl K w�k u p�b q � � nãgjb*e
K b s k�¡�d u*u b*�vb*e�d*gMb���gMl-Å §y¦ �ZbË�ô� s gjp�gMp�b�c�e�l*gMlfk q �{gMp�b L dye�b q b�kMg�gjl�gjp�b(�¢b | d*gjetlfk
n�lfeZ��k�df�.d u*u b*�vb*e�d*g s lfkîdfk�� u lf�v� s�q�s lfk��ç¸8p�b�kîdf�v� s�q:q d s ��dfk��ó��lfk�b��%gjp�b	�£d s kîì�k�úËb u gMlfe
e�d svq b q gMp�b�k�w�i K b�e7lynPd | d s ��d K ��b{dfkMg s c�etl*gjlfk q crb*e q gMlfe�b KML d�n�d u gjlfeÕlfn.Å ¦ � � ��w�i s k�l q�s g L
s k u etb�d q b svq df� q l\d u p s b | b*� s k{gjp�b q dfi�b�gjw�k�k�b��³gjp�etlfw�¡fp�w q b7lfnygjp�b«��b uËLru ��b�et�f�Zp svu p q d | b q
dfkMg s c�etl*gjlfk q k�l*gmw�g s � s�æ b*� KML gMp�b �¢b | d�gje�lyk�n�lfe�gMp�b k�bËÎ�g q gMlfe�b*�
¸8p�b�kºgjp�b�c�etl*gjlfk q dfk��DdfkMg s c�etl*gjlyk q dye�b-õ q p�l*g ö�s kMgjl1gjp�b��Vb | d*gMe�lfk���gjp�b L p�d | b

b�k�b�e�¡ s b q lfn�Å §f¦ �mbØ� dfk��	gMe�d | b*� s k£lfc�c�l q�s gjb:� s etb u g s lfk q dfetlfw�k��'gMp svq �vdfet¡fb:e s k�¡f���7p s�q
��dfe�¡fb q g�lyn qhL k u p�e�l�gje�lyk(d u�u b*�vb*e�d*gMlfe q c�e�l¤��w u b q c�dfehg s�u ��b q lfn ¦ ��Çfâç�VbË� s k K w�k u p�b q gjp�d�g
u etl q�q b | b�e L QfÇfÉmk q lfk'd | b*e�df¡yb��®�7p s�q i�b�dfk q d q i�dyk L d q Q:i s �v� s lfk K b�dfi u e�l qtq�s k�¡ q«u dfk
l u�u w�eÕb*d u p q b u lyk��çd*g�lfk�b®lfn�gjp�bFg��{l s kjgMb�etd u g s lfk	crl s kMg q ~«ñ ¦ dfk���a ¦ �åo¢dfe·g svu �vb q lfn�gjp s�q
b�k�b�e�¡ L e�b*�¤w s etb�c�l½��b*e�n�w���i�dy¡fk�bËg svu ��b���� q gjl�i�d s kMgMd s kçgMp�b s e u�s e u w��vdye\c�d*gjp��í�Zp svu p(dfetb
¡fb*k�b�etd*gjb*��w qts k�¡'��dfe�¡fb\� s c�lf��bZb*�vb u gMe�lfi�df¡fk�bËg q �
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�7p�bç¿7a\À#ìtì���bØgjb u gjlfet���Zp s�u p�� s ��� K b'� svqtu w qtq b��Ìk�bØÎ�gj� s�q:u b*kMgjb�etb��Êdfetlfw�k���gjp�b	ñ ¦
s kjgMb�etd u g s lfk�crl s kMgj��¸ s gjp s k�gMp�b���bËgMb u gMlfeZgMp�b�etb s�q d��vw�i s k�lfw q e�b*¡ s lfk�lfn�e�lfw�¡fp�� L Q ¦
u i s k	gjp�b K b*dfi � s etb u g s lfk����7p�b K b�dyiòc�l qtq b qtq b q d'e�lfw�¡yp�� L�u*s e u w���dfe�c�etlf����b��r�Zp svu p s�q
d u p s b | b��1gjp�etlfw�¡fpîd q b*e s b q lfn7��w�df��e�w�c�lf��b�i�dy¡fk�bËg q �Ê�7p�b'� svq crb*e qts lfkÌlfn�gMp�b K b�dfi s�q
d£�Zdfw qtq�s dfk��Zp�l q b q�s ¡fi�d s�q lfk�� L Q ¦ i s�u e�lyk�� s ��b*�î��w u pºd�p s ¡fp�� L n�l u w q b�� K b�dfi�� s n
c�etlfcrb*e�� L d s i�b���dfk���df� s ¡fk�b*���Pe�b q w��}g q�s k�imw u p�p s ¡fp�b*e®�vw�i s k�l qts g L�s k�gMp�b ��bËgMb u gjlfet�

>?*:@1A�BC9�P � F ~9�7p�bÕÀÑb�eti s ��d K �Vb | d*gMe�lfkmw q b*� s k:¡fb*k�b�etd*g s k�¡{c�e�l*gMlfk » dykjg s c�e�l*gMlfk u lf��� s�q�s lfk q ��7p�b«��d K b��Fõ � ê��7ì�o.� ÿ � ÿ ê�� ÿ z{�«¿7ý ö�s k�� s�u d*gMb q gMp�bå��l u d*g s lfkmlfn K l�gjp�gMp�båa\b K w�k u p�b�e
dfk�� � u*u w�imw���d*gjlfet�
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Cuá�à ã®ärå \ íuî�î,"�êrå^ë^] åUç§å_+gç�ívë è#ça`aå¡ë*( "�î�è5b cd\^]e`gf

hÅñÄð�ñÄò ikj²ú�õNj3÷Äú!l
�7p�bZ��w�k ¥ ¿7lf��� s ��b�e�a\bËgMb u gjlfe®d*gZÀÑb�eti s ��d K Ùh¿7a\À#ì�ì Þ s�q d uØL � s k���e svu df�v� L�»�qhL i�i�bËgMe s�u �

¡fb*k�b�etdf� c�w�e�c�l q b�c�dye·g s�u ��b(��bËgMb u gMlfe�� ì g q�u lfk q gjetw u g s lfk svq�u b*kMgjb�etb��-dye�lfw�k��Íd q w�c�b�e »
u lyk���w u g s k�¡ q lf�vb*k�l s ��df�.i�df¡fk�bØgj� � gMp�e�b*b » � s i�b*k q�s lfk�df�9e�b*k���b*e s k�¡�lfnPgjp�b	��bØgjb u gjlye u dfk
K b q b�b*k s kÌÀ s ¡fw�e�bdQy� ¥ � � k�l�gjp�b*e�crb*e q c�b u g s}| b*�Õ�Zp s�u p s kMgje�l¤��w u b q d1p�w�i�dfk���¡fw�e�b:gMl
q p�l��ød���b�¡fetb�b lfn qtu df��b�� u dfk K b q b*b�k s k�gjp�b b*�vb | d�g s lfk |rs bË�ëlyn¢À s ¡fw�etb�Qf�RQf�

>?*:@1A�BC9 P � L ~��7p�bç��w�k ¥ ¿7lf��� s ��b�ema\bËgMb u gMlfe:d�gçÀÑb�eti s ��d K�|rs bË�{b�� svq lfi�bËgMe s�u df��� L � s gjplfk�b ��w�dfehgjb*e�etb�i�l | b*� s k�lfet��b�e#gMl�etb | b�df��gjp�b7gMe�d u x s k�¡ | lf��w�i�b��
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>?*:@�A�BC9TP � Pí~ � k�b*�vb | d�g s lfk |rs bË�ëlyn¢��w�k ¥ ¿7a\À��

hÅñÄð�ñÄð mn�o��õNp�÷Rq�ô'ö;úsrut#û�ö�ú!v
�¢l�n�d u*s � s gMd*gjb«gMp�b w�k���b*e q gMdfk�� s k�¡çlynÑgMb�e�i s k�lf��lf¡ L(s k�gMp�b ��bËgMb u gjlfe q b u g s lfk��%d�c�e�lycrb*e

��b*��k s g s lfk1lfnrgMp�b:¿7a\À u l¤lfe�� s k�d*gMb qhLíq gjb*i i:w q g K b:¡ s}| b*k��:¿7a\À svq lfe s b�kMgMb�� uËL � s k���e s}»
u dy�v� L �.d�n�d u g\�Zp s�u pî��e s}| b q gjp�b uØL � s k���e svu df� u l¤lfe�� s k�d*gMb q·Lrq gMb�i4w q b������7p s�qmu lµlye�� s k�d*gMb
q·Lrq gjb�i u dfk K b q b�b�k s k�À s ¡fw�etb¡Qf� Ô �ç�7p�bxw » d*Î svq s�q lye s b�kMgjb*��df��lfk�¡�gMp�b�k�lfi s k�df� K b�dfi
� s e�b u g s lfk�� s k�gjp�b q dyi�bZ� s e�b u g s lfk�d q gjp�b s k u lyi s k�¡�c�e�l�gjlfk q �®ì g q lfe s ¡ s k svq d*g®gjp�b u b�kMgjb*e
lfnügjp�b®¿7a\À���bØgjb u gjlfet�«�7p�b�d æ�s i:w³gjp�df��dyk�¡f��bAyçdyk�� gMp�b7� s�q gMdfk u bGz�dfetb®i�b*d q w�e�b�� s k\gjp�b
c���dfk�b\lfehgjp�ly¡flfk�df��gjl{gMp svq � s etb u g s lykóÙ{y K b s k�¡�i�b*d q w�etb�� s k�dfk�dykjg s¼»½u ��l u xM� s�q bZ� s e�b u g s lfk
n�e�lyi gMp�b�crb*e q c�b u g s}| b�lfn#gjp�b s k u lfi s k�¡�c�etl*gjlyk q Þ �}| s�q i�b*d q w�e�b���w�cM��dye�� q n�e�lyiògjp�b
c�l q�s g s}| bIw » d�Î s�q � K b s k�¡�e�b*�vd*gMb���gjlxw�dyk��xz KjL gMp�b bËÎrc�etb q�qts lyk

wZÄ~z µ ���³ÃµÙ{| Þ Ù:Qf� Å Þ
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� k�l�gjp�b*e#��w�dfkMg s g L �{b¢� s �v�µw q bÕn�e�b*�¤w�b�kMgj� L�s�q gjp�båc q b�w���lye�dfc s � s g L �üÛr�³�Zp s�u p svq ��b���k�b��
d q

Û�Ä É�� � = Ù � Ã,� |
¥ Þ � Ù:Qf� ¥yÞ

dfk�����b*crb*k�� q w�k s �¤w�b�� L lfk�gMp�b dfk�¡f��b�|��
ì�k�df��� s g s lfk:gjl{gMp�b uËL � s k���e s�u df� qhLrq gjb*i ��b*��k�b���d K l | b��íd�¿7dfe·gMb q�s dfk u l¤lfe�� s k�d�gjb qhLíqh»

gjb*i s�q dy� q lZ��b���k�b*�Z� s gjp\gjp�b'´�dfk��/�çd*Îrb q lye s b�kMgjb*�'p�lfe svæ lfkMgjdf��� L d½��d L n�e�lyiÁgjp�b u b�kMgjb*e
lfnÑe s k�¡\dfk���w�cj�{dfet�	etb q c�b u g s}| b*� L ���7p�b�etb q w��¼g s�q d\e s ¡fpMg » p�dfk���b�� q·Lrq gMb�iÍ� s gjp�gjp�bow » d*Î s�q
e�b*i�d s k s k�¡�d q c�etb |rs lyw q � L ��b���k�b�� s k�gjp�b uØL � s k���e s�u dy� q b u g s lyk�d K l | b*�

>?*:@�A�BC9½P � \ ~7�7p�b u l¤lfet� s k�d*gjb qhLíq gjb*iòw q b���d*gZ¿7a\À#ìtì��



Í§ÎÅÏ�Ð�Ñ§Ò�ÓWV1ÖÞÑ§ÎÅÒ ÒGX�Ð�ÒgÓ#×�YTÒgØ¡Ñ Å*É
hÅñÄð�ñUh �rõ�ô'ød�3÷Rq���rut3û"ö;ú!v
�7p�b s kMgjb�¡ye�d*gMb���gjetd u x s k�¡ qhLíq gjb*iød*g®¿7a\À#ìtì s k | lf� | b q d\k�bË�Ílfcrb*k u b�������e s nãg u p�dfi K b�et�

gjp�b�¿7b�kMgjetdf� ÿ w�gMb�e��Ve�d u x�b�e�Ùh¿ ÿ � Þ �Zp svu p u l | b�e q gMp�b u b�kMgjetdf�#e�b*¡ s lfk�Ú ÛFÚ�ÜòÅ:dfk��'gjp�b
õ qts � svu lfk s k�k�b�e gjetd u xyb*e öÊq·Lrq gjb�i c�etl |rs � s k�¡ u l | b*e�df¡yb	gjl0Ú ÛFÚ7Ü ¥ � ÿ w�e�dfk�df� Lrq�s�q w q b q
gjp�b�¿ ÿ � bËÎ u �vw qts¼| b�� L n�lfe�df���ålfw�e�gjetd u x s k�¡(k�b*b�� q �.gMp¤w q ��b���l1k�l�g u lfk q�s ��b�e�n�lfeh��dfet�
gjetd u x q ���7p�b��vlfk�¡ s gMw�� s k�df� |rs bØ� lfnPgjp�b���bØgjb u gjlfe qmq p�l½�Zk s k�À s ¡fw�e�b^Qf�RQ s ���vw q gjetd*gjb q gjp�b
��dfe�¡fb u l | b�etdf¡fbZlfn�gjp�b ¿ ÿ �-k�b*dfe#gjp�b ��bØgjb u gjlfe u b�kMgjb*e��

�7p�b�gMe�d u x s k�¡ u p�dfi K b�e q dfe�b u b*kMgjb�etb��	� s gjp s k£daQ'i ��lfk�¡ § i � s dfi�bØgjb�e q w�crb*e u lyk »
��w u g s k�¡ q lf�vb*k�l s ��df�Ñi�df¡fk�bØg s�u{u l s ����c�e�l¤��w u*s k�¡:dmw�k s n�lfetiòÅ*� Ô �¹i�df¡fk�bËg s�u ��b����çlfe s b�kMgMb��
df��lfk�¡«gjp�b�c�e�l*gMlfk K b�dyi � s e�b u g s lfk��7�7p�b®etb q w��¼g{lfnügjp s�q ��b���� s�q dfk s i�crl q b�� u w�e | d*gjw�etb®lfk
gjp�b.gMe�d u x q lynídf��� u p�dfe�¡yb��çc�dye·g s�u ��b q c�d qtq�s k�¡�gMp�e�lfw�¡fpZgMp�b���bËgjb u gMlfe��7�7p�b�e�df� s w q lfnµgMp�b q b
u w�e | b q�u dyk K b	w q b���gjl�� s etb u gM� L ��bØgjb*e�i s k�bZgjp�b	c�dye·g s�u ��b�× q i�lfi�b*kjgMw�i Ù·d qtq w�i s k�¡	gjp�b
c�dfehg s�u ��b q lfk�� L crl qtq b q�q lfk�b�w�k s gZlfn u p�dye�¡fb Þ �®�7p�b\b���w�d�g s lfk�n�lfe«��bØgjb�eti s k s k�¡\gjetdfk q·| b�e q b
i�lfi�b�kMgjw�i Ù Ï�ßRÞ w qts k�¡\gjp svq i�bËgMp�lµ��n�lfe7d�i�df¡fk�bØg s�u ��b���� q gje�b*k�¡*gMp�¡ s}| b*k KML)�ësvq ~

Ïüß Ä �5� z�Æ Ù:Qf�ZQ Þ

�7p�b�¿7b*kMgje�dy� ÿ w�gMb�e��¢etd u xyb*e1Ù·¿ ÿ � Þ svq dî��e s nãg u p�dyi K b�e u lfi�c�e s�q b*�¹lfn�ÇfÉ���d L b*e q
� s}|rs ��b*� s kjgMl'b s ¡fpMg q w�c�b�et�vd L b�e q � q b*b�k s k�À s ¡yw�e�b¶Qf� § �{�7p�b q b���d L b*e q dye�b c���d u b*� K bØg���b*b�k
Ôf¦ dfk��îÅÜQ ¥ u i�n�e�lfiágjp�b K b�dyiIc s crb*�®ý9d u p q w�crb*e���d L b�e u lfkMgjd s k q Å ¥ q b*k q b7� s e�b q �Zp svu p
df�}gjb*e�k�d*gMb�� s gMp�crl*gMb�kMg s df��� s e�b q.s k�d c���dfk�b*�«�7p�b7¿ ÿ � s�q d¥Q ¥f¦ u i ��lfk�¡ uËL � s k���b�et�ü�Zp svu p
¡ s}| b q gjp�b	��bËgMb u gjlfe�n�w��v� u l | b*e�df¡yb s kkyr� � kób*�¤w�df�Õi s Î¹lyn«bËgMp�dfk�bçdyk��ódfet¡flfkî���v� q gjp�b
��e s nãg u p�dfi K b�eån�lfeåc�w�e�c�l q b q lfnPb�k q w�e s k�¡�d:p s ¡ypç��e s nãg | b���l u*s g L �®À�lyw�eÕlyn�gjp�b q w�c�b�et�vd L b*e q
dfetb�d*Î s dy�FÙ gMl�i�b�d q w�e�b s k:gjp�bÕgjetdfk q·| b�e q b c���dfk�b Þ dfk���n�lfw�eÕdfe�b q gjb*e�b*l�Ù gjl:i�b*d q w�e�b/w Þ s k
dfk�df�}gjb*e�k�d*g s k�¡	c�d�g�gjb*e�k K b*¡ s k�k s k�¡ � s gjp�d q gjb*e�b*l	��d L b�et�

� u p�dfe�¡fb*��c�dye·g s�u ��b�c�d q�qts k�¡�gjp�e�lfw�¡yp�gMp�b�¿ ÿ ���vb*d | b q d�gjetd s �7lfn s lfk q �Zp s�u p¹dfetb
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u ly�v��b u gjb���lfk�gjp�b q b�k q b®� s e�b q �%¡ s}|ís k�¡\gjp�b�z » y s k�n�lfeti�d*g s lfk�lfk�gjp�b c�l q�s g s lfk�lfn�gjp�b p s g q �
�7p�bFgjp�etb�b » � s i�b�k qts lfk�df� q b���w�b*k u b{lfnrp s g q9s�q e�b u lfk q gjetw u gMb��mgMlmn�lfetiÝd«gjetd u x��rn�etlfiÁ�Zp svu p
gjp�b\i�lyi�b*kMgjw�i s�q ��bËgMb�eti s k�b*� K d q b���lfk�gjp�b u w�e | d*gMw�e�b n�etlfi8gMp�b\i�df¡fk�bØg s�u ��b������®�7p�b
¿ ÿ �ðdy� q l�e�bËgMd s k q\s k�n�lfe�i�d*g s lfk1d K lfw³g�gjp�b�� s ��gMp�lynígjp�b�c�w�� q b��í�Zp s�u p u dfk K b:w q b*��gMl
��b*e s}| b s k�n�lye�i�d*g s lfk�lfk�gjp�b s lfk s�æ d*g s lyk�lfn�gjp�b7gMe�dfk q�s g:c�dfe·g svu �vb*�

�7p�b{gjetd u x�d q i�b�d q w�e�b*� KML gjp�b�¿ ÿ �8��b���k�b q d�n�bØ� | dfe s d K �vb q �Zp s�u p(imw q g K b�w�k »
��b*e q gMlµl¤��~

� � s�q gjp�b q crb*b���lyn¢� s ¡ypjg s k�d | d u w�w�i��
� w ± svq gMp�b crl qts g s lyk�lfn�gjp�b7gMe�d u x | b�ehgjbØÎ s k�gjp�b�w�� s etb u g s lfk��
� ¯�± svq gMp�b.� svq gjdfk u b9i�b*d q w�e�b��Zn�e�lyiºgjp�bPgMe�d u x | b�ehgjbØÎ\gjl#gjp�b*w » d*Î svq%s k®gMp�bRgjetdfk q·| b�e q b
� s e�b u g s lfkîÙ s gmdf� q l�¡fl¤b q®KML gjp�b k�dfi�b£õ s i�c�d u gmc�dye�dfi�bËgMb�e ö Þ �

� ��� � Ù{| Þ svq gjp�b	c�l q�s g s lfk�lfnVgMp�bZgMe�d u x | b�e·gMbËÎ�d q ��bËgMb�e�i s k�b�� KjL gMp�b u l*gjdyk�¡fb�kMg'lfn
gMp�b®crlf��dfe.dfk�¡y�vbB|��Ñi�b�d q w�etb��'lyw�g�lfn¤gMp�b®c��vdyk�b�lyn�gMp�b®�¢b | d�gje�lyk'e s k�¡'Ù·w q b�n�w�� qts k u b
|�¡fl¤b q gMl æ b�e�l�n�lfe7p�dye�� u lf��� svqts lfk q dfk����x| svq k�b*dfe�� L(æ b*e�l�n�lfe�g��{l gMe�d u x q �vb*d |rs k�¡
gMp�b ��bËgMb u gMlfe s k�lfc�c�l qts gMbZ� s etb u g s lyk q Þ �

� y;± svq gMp�bçc�l q�s g s lfkÊlfn�gMp�b:gjetd u x | b�ehgjbØÎ s k�gMp�bçetdf� s df�Õ� s etb u g s lykºd q�q b*b�k KML gjp�b
K b�dfi��

hÅñÄð�ñU� � ÷�vÕúW�*�8�dù�÷����3ö�rut3û�ö�ú!v
ÿ k�b�k�bË�8n�b*d*gjw�e�b9gMp�d*gÕ��d q df����b*�ç��w�e s k�¡�gjp�b�¿7a\Àî��w�kçì�ìFw�c�¡fe�dy��b s�q gMp�b�� s i�b�lfn

À#� s ¡ypjg�Ù·� ÿ À Þ q·Lrq gMb�i��:ì g s�q w q b�n�w�� s k£p�b���c s k�¡mgjl s ��b*kMg s n L ��l½�ágje�dyk q·| b�e q b�i�lfi�b�kMgjw�i
xTdflfk q dyk�� c s lyk q �Õ�7p�b.��bËgMb u gMlfe svq d u lfi K�s k�d*g s lykmlfn ¥ Å�É q�u�s kMg s �v��d*g s k�¡ K dfe q gjp�d*g9i�b*d q w�etb
gjp�b9g s i�b�� s Ì�b�etb�k u b K bØg���b*b�k:gMp�b{dfete s}| df�yg s i�b{d*g s g q ��l u d*g s lfk úËw q g�lfw�g q�s ��b9gMp�b.gMe�d u x s k�¡
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>?*:@1A�BC9 P � _ ~º�7p�b1¿ ÿ � svq i�df��b�w�cþlfn\b s ¡fpMg q w�c�b�et�vd L b�e q � ÿ k�b »�q�s Î�gjpþlfn«gjp�b£b�d q g
b�k���c���d*gjb s�q�q p�l½�Zk1p�b�etb��#dfk��£n�lfe{b*d u p q w�crb*e���d L b�e s�q�q p�l��Zk'gMp�b�k�w�i K b*e�lfn q w�crb*e u b*�v� q
dfk���gjp�bZd | b�e�dy¡fb e�df� s w q �
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| ly�vw�i�b�dyk���gMp�b u lf�v� s�q�s lfk'g s i�b�Ù � ± Þ �Z�7p�b:i�b�d q w�etb�i�b�kMg s�q i�df��b®� s gMp£d'etb q ly�vw�g s lyk£lfn
Å ¦f¦®Ï Ãj�«�7p s�q ï s ¡fpMg9g s i�b s k�n�lfe�i�d*g s lfk � ���Zp�b�k u lfw�c���b��m� s gjpZgjp�b�c�dfehg s�u ��b�× q i�lfi�b�kMgjw�i
Ï dfk���c�d*gMp���b�k�¡�gjp��.� s�q df���µgjp�d�g s�q e�b*�¤w s etb�� s k�i�dyx s k�¡�d�i�d q�q ��bËgMb�e�i s k�d*g s lfk�~

6 Ä Ï � � �� ü É Å � Ù:Qf� ÔyÞ

�Zp�b�etb Ï dfk�����dfetbmi�b�d q w�etb�� KML gMp�b®gMe�d u x s k�¡ qhLrq gjb*i�� ÿ w�e®dfk�df� Lrq�s�q �Vn�l u w q�s k�¡�lfk
p s ¡fp£gjetdfk q·| b�e q b�i�lyi�b*kMgjw�i c�dye·g s�u ��b q ����lµb q k�l*g�w q b�gMp�b�g s i�b�lfn�ï s ¡fpMg s k�n�lfeti�d�g s lfk
i�b�d q w�e�b*� s k�gMp�b � ÿ À qhLrq gjb*i��

hÅñÄð�ñR� mô'ù���õ�÷Rv®ú�ö�ú�õ�û

�7p�b(k�bËÎ�gî��bËgMb u gMlfe u lfi�c�lfk�b*kjgîe�b*d u p�b*� KML gjp�b(p s ¡fp » b�k�b*e�¡ L&u lf��� s�q�s lfkÍc�e�l¤��w u g q
s�q gjp�b u df�vlye s i�bØgje L-qhLíq gjb*i d*g�¿7a\À#�®ù%l u d*gjb*� s i�i�b*� s d*gjb*� L lfw�g q�s ��b�gMp�b q lf�vb*k�l s ��� s g
bËÎ s�q g q gMl�i�b*d q w�etb«gjp�b b�k�b�e�¡ L ��b�c�l qts gMb�� KML úËbØg q �Pc�p�l*gMlfk q �Pdyk���b���b u gMe�lfk q c�etlµ��w u b*� s k
gjp�b �ÏfÏ u ly�v� svqts lyk q �£ì�k�df��� s g s lfk��Pgjp�b�c�l qts g s lfk u dfk K b	��bØgjb*e�i s k�b��óetlfw�¡fp�� L ��w�b\gjl�gjp�b
q b*¡fi�b�kMgjd�g s lfkîlfnPgjp�b u df��lfe s i�bËgjb*e���ý.d u pîlyn%gMp�b�g���l�c�p Lrq�s�u df��� L � s�q g s k u g q b u g s lfk q �Vgjp�b
¿7b�kMgMe�df� u df��lfe s i�bËgMb�e{n�etlfi ��w�k£ìZÙ½Ú Û.Ú�ÜòÅ Þ dyk��	gjp�b:k�bØ��b*e�o.�vw�¡ u df��lfe s i�bËgMb�e K w s �}g�n�lye
��w�k�ìtìZÙ�Å*�`ÅmÜ�Ú ÛFÚ¤Ü Qy�vÉ ÔyÞ �Vp�d q�K l*gMp£b���b u gjetlfi�df¡fk�bØg s�u dfk���p�df��etlfk s�u c�lfe·g s lfk q � �7p�b�etb
s�q dy� q l	d\gjp s e���b�k����{df��� u df��lfe s i�bËgjb*e q c�dfk�k s k�¡\gjp�bZ¡ydfc K bËg��{b�b*k	gjp�b u b�kMgjetdf�%dfk���c���w�¡
u dy�vlfe s i�bØgjb�e q �

�7p�b u dy�vlfe s i�bØgjb�e q dfe�b u lfi�c�l q b*�ºlyn7df�¼gMb�etk�d*g s k�¡1��d L b�e q lfn7p�b*d |�L i�bØgjdf�ådfk�� qtu�s k »
g s ���vd*g s k�¡£i�d*gjb*e s df�v�(�7p�bçi�bØgjdf�9�vd L b�e q n�lye u b gjp�b úËbËg q �«c�p�l*gjlfk q �7dfk��îb���b u gMe�lfk q gjl��vl q b
b�k�b�e�¡ L gjp�e�lfw�¡yp q p�l½�{b�e s k�¡y�7�7p�b q b q p�l½�{b�e q dfetb«c s�u xyb*��w�c KjL gjp�b q�u�s kMg s �v��d*gMlfe q ��c�e�l¤��w uØ»
s k�¡	c�p�l*gjlyk q � � nãgjb*e K b s k�¡ u p�dfk�k�b���b��	gMp�e�lfw�¡fp�� s ¡ypjgm¡fw s ��b q ��gjp�b c�p�l*gjlfk q dfetb ��bËgMb u gMb��
KML c�p�l�gjlfimw��¼g s c�� s b�e\gjw K b q gMp�d*g�¡ s}| b�dfk s kjgMb�k qts g L �þÀ�etlfiògMp�b s kMgMb�e�d u g s lfkºcrl s kMgj�Fgjp�b
b���b u gjetlfi�df¡fk�bØg s�u�u df��lfe s i�bËgMb�e q dfe�b7gjetd | b�e q b*�1��e q g�dfk���dfe�bmi�l q g q b*k q�s g s}| b�gjl	b���b u gje�lyk q
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dfk���c�p�l*gjlyk q �vl q�s k�¡�i�l q g lfn�gMp�b s e«b�k�b�e�¡ L gjp�b*e�b*�7ûübËg q ��b*crl q�s g lfk�� L d q i�dy�v�Rdyi�lyw�kMg lfn
b�k�b�e�¡ Lºs k�gjp�b q b�b���b u gjetlfi�df¡fk�bØg s�u'u dy�vlfe s i�bØgjb�e q �9dfk���gjp�w q u dye�e L i�l q g	lfn%gMp�b s e b�k�b*e�¡ L
gjl�gMp�b p�df��etlfk s�uZu df��lfe s i�bËgjb*e q �Zp�b�etb®gMp�b L1q p�l½�{b�e��

�7p�b u dy�vlfe s i�bØgjb�e q dfe�bçd1��dfet¡fbçc�dfehg�lfn�gMp�b�¿7a\À#ì�ì\��bËgjb u gMlfe�� K w�g qts k u b�i:w�lfk » � s xyb
c�dfehg s�u ��b q ��l�k�l*g\g L c s�u df��� L ��b�c�l q�s g	i:w u p�b�k�b*e�¡ LÌs k�gjp�b*i�� s g u lfw���� K b�d qtq w�i�b���gjp�d�g
gjp�b L � s �v��k�l*g K b�w q b*n�w�� s k�lfw�e q b�dye u p��:÷�bØgj� s g svq s i�c�lfehgjdfkMg\gjl K b�e�b*i s k���b*��gMp�d*g s k
lfw�e q gjw�� L lfnÕ��lfw K � L�»�u p�dfet¡fb���c�dfehg s�u ��b q gjp�b�df��� s g s lyk�df� u p�dfet¡fb�lfn9dfk(è1é�é�� s ���Fe�b q w��}g
s k�¡fe�b*d*gj� L1s k u etb�d q b�� s lyk svæ d*g s lfk��7�7p svq c�b�eti s g q w q gjl�w q bågjp�b\b*k�b�et¡ L ��b*crl q�s g s lfk s k�gjp�b
b���b u gjetlfi�df¡fk�bØg s�u dfk���p�dy��e�lfk svuÕu df��lfe s i�bËgMb�e q d q dfk�dy��� s g s lfk�df�µ� svqtu e s i s k�d*gjlye#n�lfeV��k�� s k�¡
d�p s ¡fp�� L¤»½s lyk svæ*s k�¡'c�dfehg s�u ��b��

hÅñÄð�ñU� � ���*q mE��ô�v���ú�õ�û
�7p�b:¿7a\Àºi:w�lyk q·Lrq gMb�iòn�lfe�i q dfk�lyw�gjb*e q p�b�����dfetlfw�k���df����gjp�bml*gjp�b*e q w K ��bËgMb u gMlfe q �

ý.�vb u gMe�lfk q dfk��®úËbËg q ��b*crl qts gåi�l q g«lfn³gMp�b s eVb�k�b*e�¡ L	s k�gjp�b u df�vlye s i�bØgje L�q·Lrq gMb�i�� K w�gåi:w�lyk q
n�e�lyi i ± ��b u d L �vb*d | b�lfk�� L d K lyw�g Óü �ZbË� s k'gjp�b�b���b u gje�lyi�dy¡fk�bËg svu c�lfehg s lfk£dfk�� ¥ �mbØ�
s k�gMp�b�p�df��etlfk s�u �{lyk�d | b*e�df¡yb��Á� s k u b | b�e L � s g�gM�vb�imw�lfk s�u b*k�b�et¡ LÁs�q ��b�c�l q�s gjb*� s k(gjp�b
u dy�vlfe s i�bØgjb�e q �Õdf��� s g s lfk�df�Fi�b*d q w�etb�i�b�kMg q dfe�b�k�b*b���b*�ód qts ��b�n�e�lyi�gjp�b s e7gjetd u x s k�n�lfe�i�d »
g s lfk��{�7p�b:imw�lfk u p�dfi K b�e q ������gMp s�q etlf�vbZdf��i s e�d K � L � u lfi�crl q b���lfn#��e s nãg u p�dfi K b*e q dyk��
q�u*s kMg s ���vd�g s k�¡�i�d*gjb*e s df�v�\�7p�b���w�k�ì�ìå��bËgMb u gMlfe�p�d q n�lfw�e�imw�lfk q w K�q·Lrq gjb�i q �Zp s�u p u l | b*e
gjp�b�c q b*w���lfetdfc s � s g L etdfk�¡fb�Ú Û.ÚN� ¥ � ¦ �'�7p�b L dfetb{gjp�b�¿7b*kMgje�dy�F�£w�lfk���bØgjb u gjlfe	Ùh¿7�£z Þ �
¿7b�kMgMe�df�Ñ�£w�lyk'ýRÎ�gjb�k q�s lfk�Ù·¿7�v� Þ �Ñ¿7b*kjgMe�df���£w�lyk'z{c�¡fe�df��b:Ùh¿7�£o Þ ��dfk���ñ«dfete�b�����w�lfk
��bØgjb u gjlfe7Ù·ñ«�£z Þ ��ý.d u p q w K ��bËgMb u gMlfe s�q i�df��b7w�c�lfn���d L b*e q lfn qts k�¡y�vb�� s e�b7��e s nãg u p�dfi K b*e q
gjp�d*g	df�v��l½�ÝgMp�b u e�b*d*g s lfk(lfn9d�imw�lfk(l K úËb u gm�Zp�b�kîp s g qZs k�gjp�b u p�dfi K b*emi�d*g u p�� s gjp(d
¿ ÿ �ºgMe�d u x��%n�lfe�i s k�¡�dóõ q gMw K � ö

� s k u b«gjp�b\dfk�df� Lrq�s�q n�l u w q b q lfk���lfk�¡ » � s¼| b���c�dfe·g svu �vb q ��gMp�b\i:w�lyk���bËgjb u gMlfe q dfetb�d u b�k »



Í§ÎÅÏ�Ð�Ñ§Ò�ÓWV1ÖÞÑ§ÎÅÒ ÒGX�Ð�ÒgÓ#×�YTÒgØ¡Ñ ¥ Å

gjetdf� u lfi�c�lfk�b�kMg s k�lfw�eåè é�é�q b*dfe u p��#¸8p�b*k q b*�vb u g s k�¡�b | b�kMg q gjl s k u �vw���b s k�lyw�e q b*dfe u p��
�{b®gMp¤w q etb���w s e�bZb | b�kMg q p�d |ís k�¡�d q gjw K�s k�d*gZ��b�d q gmlfk�b lfn�gjp�b imw�lfk���bËgMb u gMlfe q �

hÅñÄð�ñR� �rõ�÷�����ú�õ�û
¸ s gMp�gMp�b�bËÎ u b q�q�s}| b1etd*gjb�d�g��Zp svu p¹p s ¡fp » b�k�b�e�¡ LÁu lf��� s�q�s lfk q gjdyxyb�c��vd u b�d*g�¿7a\À#ì�ì��

gjp�b�e�b s�q k�l �{d L gjp�d*gmdf�v�íb | b*kMg q{u lfw���� K b«�Ze s g�gMb�k�gjl�gjdfc�b n�lfe7dfk�dy� Lrq�s�q ���£l q gmlfnÑgMp�b q b
u ly�v� svqts lyk q p�lf���(k�l*gjp s k�¡�lfn s kjgMb�etb q g	n�lfe q�u�s b�kMg svq g q dfk L �{d L � q l�d u lyi�c��vbØÎÌi�bËgjp�lµ�ç�{d q
��b |ís�q b*�	gjl�e�dyc s ��� L ��bËgjb*e�i s k�b��Zp�bØgjp�b*e�dyk�b | b�kMg svq ��lye·gjp�xyb*b�c s k�¡çlye7k�l*gj���7p�bZe�b q w��}g
s�q d gjp�etb�b » �vb | b*��gje s ¡y¡fb�e q·Lrq gMb�iò¡fl | b*e�k�b*� KML gMp�bZc�e s k u�s c���b�gjp�d*gmb�d u p£��b | b��¢��l s g q c�dfehg
gjl���b u etb�d q b�gjp�b�etd*gjb�lyn9b | b*kjg q �Zp s ��b�b�� s i s k�d*g s k�¡���b*df��g s i�b��	�7p�b q b\gMe s ¡f¡fb*e q\q b*e | b\gMl
e�b*��w u b{gjp�b�b | b*kjg q gjlfetdf¡fb:etd*gjb:��l½�Zk�gMlçe�lyw�¡fp�� L [ § ¾ æ n�etlfi gjp�b K b�dyi u e�l qtq�s k�¡�e�d*gMb
lfn ¥ � § �£¾ æ	KjL b�� s i s k�d*g s k�¡£i�l q gçlfn¢gjp�bºõØi s k s imw�i K�s d q�ö b | b�kMg q �7d�etb���w u g s lfk KML d
n�d u gjlfe7lfnåÅ ¦f¦ � ¦f¦y¦ �

�7p�b�i�l q g�c�e s i s g s}| b\��b | b��ílyn¤gje s ¡y¡fb�e q b���b u g s lfk��rùVb | b*� » Å�Ù·ùÕÅ Þ � s�q dmc�w�e�b*� L p�dfet���{dfe�b »
K d q b��m��b u*svqts lfk��åý.d u p:lyn³gjp�b q w K ��bËgMb u gMlfe q Ù u df��lfe s i�bËgjb*e q ��i:w�lyk��µdyk��®gMe�d u x s k�¡ qhLrq gjb*i q Þ
u lykjgMd s k q d���d*gjd�c s c�b�� s k�b s k�c�dfetdf���vb*� q·L k u p�e�lfk�lyw qmq gjetb�dfi q �	�7p s�q gMe s ¡f¡fb*e�i:w q g q b*�vb u g
s kjgMb�etb q g s k�¡Zb | b*kjg q.s k�gMp�b¢g s i�b s g�gMdfxyb q gjp�b«��d*gjdÕgMl�e�b*d u p{gjp�bål*gMp�b�e#b*k���lfnygMp�b«c s crb*� s k�b*�
�7p�b���d*gMd s�q.q·L k u p�etlfk s�æ b*�:gjl«gjp�b K b�dfi u e�l q�q�s k�¡me�d*gMb�lyn�QfÇyÉo�#Ã s k q w u p'd«�{d L gMp�d*g.gjp�b
ùÕÅ.gje s ¡y¡fb�e9lfk�� L p�d q d K lfw�g § ¦.ÃågMl:i�dfxyb9gjp�b���b u�s�q�s lfk:gMl�xyb*b�c�lfeÕ��e�lfc'dfkçb | b�kMgj�®¿7w qh»
gjlyi ��b qts ¡yk�b��çb*�vb u gMe�lfk s�u�qÕq b*�vb u g{c�p Líqtsvu*q l K úËb u g qÕs k���b*crb*k���b�kMgM� L n�lfeFb�d u p q gMe�b*dfi K d q b��
lfkºb�k�b*e�¡ L ��b�c�l q�s g s lfk s k1gjp�b u df�vlye s i�bØgjb*e�� q gjw K�q�s k�gMp�b�i:w�lfk u p�dfi K b*e q ��dfk��ºb�dfet� L
gjetd u xóetb u lyk q gMe�w u g s lfk�c�b�etn�lfe�i�b*� KML gMp�b�b��.gje�b*i�b�� L ÀÑd q g��Ve�d u x�b�e�Ù,��À#� Þ � � g L c s�u dy�
ù%b | b�� » Å�d u*u b*c�g\etd*gjb svq e�lfw�¡fp�� L Å ¥ x�¾ æ �ídf�}gjp�lfw�¡fp gjp�b�p�dfe��³��dfetb s�qÕu dfc�d K �vb�lfnRe�b*d u p s k�¡
¥f¦ x�¾ æ �

�7p�b7ù%b | b�� » ¥ Ù·ù ¥fÞ p�dfet����dye�b s�q#u lyi�c�e s�q b���lfn�n�lfw�e K w7Ìrb*e q �Zp s�u p�dfe�b%�Ze s g�gMb�k{gjl{dfnãgjb*e
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d�ùÕÅ�d u�u b�c�gM��¸8p�b*kÊlfk�b�lfn¢gMp�b q b K w7Ì�b�e q�svq c�e�l u b q�qts k�¡�dfkób | b�kMg s g u dfk�k�l�g K b'w q b��
n�lfeÕi�lye�b�ùÕÅ�d u*u b*c�g q ��ì�n%df���ügjp�b K w7Ìrb*e q dfetb�n�w����v�r��b�dy��g s i�b\i�d L e�b q w��}g q�s k u bågjp�b K w7Ìrb*e
u dykÊd u�u b�c�g�k�l1i�lye�bçb | b�kMg q n�etlfiôù%b | b*� » Å*�Ìa\b u*svqts lfk q�s kÊù ¥ dfetb K d q b��ÌlfkÊd�� s i s gMb��
b | b�kMgÊetb u lfk q gMe�w u g s lfk-w qts k�¡�p s ¡fp�b*e�c�e�b u*svqts lyk�gjp�dykÌgMp�b�ùÕÅ1��b u*svqts lyk�� � ��� s g s lyk�df��� L �
s k�n�lfe�i�d*g s lykón�e�lfi gjp�b q p�l½�{b�e�i�d*Î�dfk��ó�³�¡�{ìtì q·Lrq gMb�i q dfe�b s k u �vw���b����#�Zp s�u pÌdf�v��l½� q
n�lfe s i�c�etl | b�� s ��b�kMg s � u d�g s lfkþlfn c�dfe·g svu �vb q dfk��0etb u lyk q gMe�w u g s lfkþlfn q b u lfk���dfe L¹| b�ehg s�u b q �
ù%b | b�� » ¥ df� q l1b*k�úËl Líq gjp�b s k u �vw qts lykºlyn7d q c�b u*s � u úËbØg�etb u lyk q gMe�w u g s lfkÌdf�v¡ylfe s gjp�i�� � nãgjb*e
c�b�e�n�lye�i s k�¡'e�b u lfk q gjetw u g s lyk���gMp�b®gMe s ¡f¡fb*e�imw q g u p�b u x��Zp�bËgMp�b�e9gjp�bZb | b�kMg�c�d qtq b q dfk L lfn
gjp�b�c�e�b*��bËgMb�e�i s k�b���ù ¥ u e s gjb*e s dç�Zp s ��b�i�d s kjgMd s k s k�¡(dykÊb | b*kMg£etd*gjb K b���l½��gMp�b�ù%b | b�� » ¥
i�d*Î s imw�i e�d�gjb lfn�Q ¦f¦ ¾ æ �

� n�dfe�i lfn�l | b�e ¥f¦f¦ ��w�dy� » c�e�l u b q�q lye�c�b�e q lfk�df� u lyi�c�w�gjb*e q e�w�k�k s k�¡(ù s k�w�ÎÁdyk��Ìdfk
ý | b*kjg	ñ«w s ����b�e�ÙhýR��ñ Þ u lfi�c�e s�q b�gjp�b q lfnãg��{dfetb »�K d q b*��ù%b | b�� » Q�Ù·ù�Q Þ gje s ¡f¡fb*e���ê{l½�8gjp�d�g
gjp�b�b | b�kMg�e�d*gMb�p�d qÕK b�b*k'��b u etb�d q b�� KML gjp�b®ùÕÅ7dfk��'ù ¥ gje s ¡f¡yb�e q �fgjp�b�ýR��ñ�p�d qÕq w7f u�s b�kMg
g s i�bVgMl�etb K w s ����gjp�b u lfi�c���bËgMbåb | b�kMg s kMgjl�d q�s k�¡f��b9��d*gjd K ��l u x n�lfe�gjp�bå��k�dy�¤��b u�s�q�s lfk��å�7p�b
ù%b | b�� » Q�gje s ¡f¡fb*e\��bËgMb�eti s k�b q �Zp�bØgjp�b*emdyk(b | b*kjg u dyk K b�c���d u b*� s kMgjl��vlfk�¡ » gMb�e�i q gMlfe�df¡yb
n�lfe.��d*gjb*eÕdfk�df� Lrqtsvq lye9imw q g K b���b*�vbØgjb��'n�e�lfiøi�b�i�lfe L n�lfe�b | b�et� � K w�k u p u lfw�kMgjb*e s�q w q b��
gjl�b�k q w�e�b�gjp�d*g�� s ¡ s gjdf� s k�n�lfe�i�d*g s lyk¹n�e�lfi b*d u p q w K ��bËgjb u gMlfe u lyi K�s k�b q n�lfe gMp�b q dfi�b
K w�k u p u e�l qtq�s k�¡�lfk�� L � � ���íùÕÅ{dfk���ù ¥ ��d*gjd s�q etb q�s ��b*kjgmlfk�� L lfk�d�e�b*df��lfw³g u etd*gjb*� K w�g d�g
gjp�bZù�Q{gMe s ¡f¡fb�et�Pb | b�e L gMp s k�¡'n�lfe¢gMp�b b | b�kMg s�q e�b u lfk q gjetw u gMb���dyk���dfk�df� Lræ b���d*g lfk u b lfk�d
c�etl u b q�q lfe��Z�7p s�q gMe s ¡f¡fb�e s�q df� q l	i�dy��b:d½�{dfe�bmlfn u dy� s�K e�d�g s lfk s k�n�lfeti�d�g s lfk��V��w�b�gMl'i�lfetb
d | d s ��d K ��b�c�e�l u b q�q�s k�¡®g s i�b*�«�7p�b�lfk�� L � s i s g s k�¡:n�d u gjlfeFn�lfeRgMp�b®ù�QZd u*u b�c³g�etd*gjb s�q gMp�b®e�d*gMb
d*g��Zp svu p(b | b�kMg q u dfk K b��Ze s g�gjb*k'gjl:gMdfcrb*���Zp s�u p svq etlfw�¡fp�� L [ § ¾ æ � ÿ k u b{gMp�b���d�gjd s�q
c���d u b*��lyk�gMdfcrb q gjlfetdf¡fb*� s g s�q etb�df� L n�lfe7lfä s k�b e�b u lfk q gje�w u g s lfk�dfk���dfk�df� Lrq�s�q �



ê{l½�&gjp�d*g{gMp�b q bØgjw�c�lfnF��bËgjb u gMlfe q w q b�� KML gMp�b�dfk�df� Lrqtsvq p�d q{K b�b�k�bØÎíc��vd s k�b*��� s g svq{K b »
��gtg s k�¡ gMl���b qtu e s�K b®gMp�b q b���b u g s lfk�i�bØgjp�l¤� q b�i�c���l L b�� s k�gjp�b q b�dfe u p����7p�b®gMp�e�b*b7gMe s ¡f¡fb*e
��b | b*� q ��b q b���b u g\n�lfe9lfw�e.dfk�df� Lrqtsvq b*� s i s k�d*gjb��vl½�&i�lfi�b�kMgMw�i�c�dfe·g svu �vb q dfk��	b | b�kMg q � s gjp »
lfw�g q gjw K�q�s k�gMp�bZi:w�lfk u p�dfi K b*e q �{�7p�b b | b�kMg q gjp�d*gZetb�i�d s k�dynãgjb�e#gMp�b q b���b u g s lfk�lyn�gjp�b
ù%b | b�� » QmgMe s ¡f¡fb�e®dfetbmetb u lfk q gMe�w u gjb*�1lfä s k�bmdfk�� u lfi�c���bËgMb�� Lóu df� s�K etd*gjb*��n�lfe q � s ¡ypjg:��bØgjb uØ»
gjlye | dfe s dfk u b��Z��b*�vb u g s lfk u w�g q dfe�bZ��b���k�b��1lfk�gjp�b q b�b | b*kjg q � u p�l¤l qts k�¡'lfk�� L b | b*kjg q � s gjp
d1c�d s e�lfn s�q lf��d*gjb*��p s ¡fp Ïüß c�dye·g s�u ��b q p�d |rs k�¡�b�k�p�dyk u b*� s lfk s�æ d*g s lfk�� ÿ k�� L p s ¡fpÌ��w�df� »
s g L gMe�d u x q\u dyk K bmw q b*� s k1d q b�dfe u p�� q lçb*d u pçgjetd u x�imw q g u lfk qtsvq g�lfnFd u b�e·gMd s k(k�w�i K b*e
lfnçõØp s g qtö dfk��Ìc�d qtq gjp�etlfw�¡fpÊd1c�e�b�n�b*e�etb��Ìe�b*¡ s lykºlynFgMp�bç��bØgjb u gjlye����7p�b�e�b�i�d s k���b*e�lfn
gjp svq u p�dfc³gjb�eZ��w�dfkMg s ��b q dfk���bØÎíc�dfk�� q w�c�lfk�gMp�b q b q b���b u g s lfk u w�g q w q b*��n�lye s ��b*kMg s n Lís k�¡
��lfw K � L�»½u p�dfe�¡yb�� u dfk�� s ��d*gMb c�dfe·g svu �vb q �

� á�â ã ë*"%$�$^å^ëG- èNé½ê ]¸è#ç5è5-�åUç

�ÅñÄò�ñÄò �rõ�÷�����ú�õcóvô'ö ��û
�7p�b���d*gMd q bØg�w q b��£n�lye.gMp svq dfk�df� Lrq�s�q�s�q{u ly�v��b u gjb��1w q�s k�¡mgjp�b:�£z ÿ ê ¿7�£z{o Å*â'dyk��

�£z ÿ ê ¿7�T� Å*â�gje s ¡y¡fb�e7c�d�gjp q Ù·�Vd K ��b Ô �`Å Þ �

¥ Q



Í§ÎÅÏ�Ð�Ñ§Ò�ÓW¡1Ö�ÒA¢�ÒgØ¡Ñ~£"Ò*¤�Ò�Í?Ñ§×ÜÙ5Ø ¥fÔ

�Ve s ¡f¡fb�e ù%b | b�� �Ve�d u x�¿7w�g¤Ù q Þ �£w�lfk�¿7w�g¤Ù q Þ
Å Ï�ß�à É	�ZbË� ¿7�£z q gMw K � àÝ¥ ¿7�£o0��d L b*e q

�£z ÿ ê ¿7�£z{o Å*â ¥ Ï�ß�à â	�ZbË� k�lyk�b
Q Ï�ß�à Å*â��mbØ� ¿7�£z Ú¥��´åÚfÜ ¥f¦ u i

¿7�£oðÚ¦��´åÚyÜ Å ¦ u i
Å Ï�ß�à â	�ZbË� ¿7�T� q gMw K

�£z ÿ ê ¿7�T� Å*â ¥ k�lfk�b k�lyk�b
Q Ï�ß�à Å*â��mbØ� ¿7�T� Ú¥��´åÚfÜ Å ¦ u i

2 476�8:9 \ � F ~®�7p�bmetb���w s e�b*i�b*kMg q n�lye�gjp�b«gje s ¡y¡fb�e q�s k�lfw�e7dfk�dy� Lrq�s�q �
�ÅñÄò�ñÄð § ô'ö;ô'û"ú�ö

�7p�b Ç ¥ Ç ¦�ÏÑÐ�Ò�Ó lfn«��d*gjd���b*e�b u lf���vb u gjb*� K bØg���b*b�kÊÀÑb K e�w�dfe L � ¥f¦f¦f¥ dfk��óÀÑb K e�w�dye L �
¥f¦f¦yÔ ���7p�b:��d*gMd q bØg q gjp�d�g�gMp�b q�s ¡fk�df� q dyi�c��vb svq gjdyxyb�k�n�e�lfið�{b�etb�¨>©>ª>« ¬>£dfk��'¨>©>ª «>¬>®��
�7p�b q dyi�c��vbF��d q9q b�c�dye�d*gMb�� s kMgjl etw�k q p�d |rs k�¡ K l*gjp�gjp�b�¿7��z{oÊdfk���¿7�T����e�w�k q p�d |rs k�¡
gjp�b�¿7��z{o lfk�� L �{dfk��Ìetw�k q p�d |rs k�¡�gjp�b�¿7�v�òlyk�� L �þ�7p�b�¡flµl¤�Êe�w�k�� svq g q w q b��(�{b�etb
u lyi�c s ��b�� KML ¿7p�e svq ¾{d Lrq¯. Å § 0Fw qts k�¡�gjp�b�¿7a\ÀÍb » ��lf¡ q dfk���gjp�b	¿ ÿ �Ýdfk�� u df��lfe s i�bËgjb*e
¡fl¤lµ��etw�k�� s�q g q � � nãgMb�e q b*�vb u g s k�¡	lfk�� L gjp�b\¡flµl¤��e�w�k q ���{bZdyk�df� Líæ b��îÙ ¥f§y¦ Æ�Ç3Á-Å Ô Æ&Q Þ�ÏÑÐ Ò�Ó
lfn¢��d*gjd�n�e�lyiðgjp�b etw�k q � s gMp K l*gjp�¿7�£z{oþdfk���¿7�T���ÕÙ,Q ¥ Æ@Å'Á&Å�ÆÈâ ÞFÏÑÐ�Ò�Ó w qts k�¡	¿7�£z{o
lfk�� L ��dfk��-Ù·ÇüÆ ¦ Á ¦ Æ §fÞ\ÏÑÐ�Ò�Ó w qts k�¡�gjp�b�¿7�v�ïlfk�� L �Í�7p�b���d*gMd��{b�etb�c�etl u b qtq b���w q�s k�¡
¿7��n���lynãg���dfetb | b�e q�s lfk § �RQf�`Å�c�e�l¤��w u g s lfk�c�e�l u b qtq�s k�¡f�

� á�à °�íuéE",±#è#ç²"�ívé
�£d q�qts¼| b u p�dfet¡fb��'c�dfe·g svu �vb q gMe�d | b*� s k�¡�c�l q g »�u ly�v� svqts lykZgjp�e�lfw�¡ypZgjp�b{¿7a\À(��bËgMb u gMlfeåc�e s}»

i�dfe s � L �vl q bmb*k�b�et¡ L ��w�b7gjl s lfk s�æ d*g s lfk����7p�b s lfk s�æ d*g s lfk�c�e�l¤��w u b�� KjL gMp�b q bmc�dfe·g svu �vb q�s�q
¡ s}| b*k KML gjp�bZñåbËgjp�b » ñå�vl u p�b*�¤w�d*g s lfk . ÅfÅ�0v~

É ¯;£¯I´ Ä´³Ew ü i µ Å
º ü . Å¥ ��k%Ù ¥ 6 þ��
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�Zp�b*e�b�� s�q d u lfk q gjdykjg	n�lfe{df�v��i�d�gjb�e s dy� q �Gw s�q gjp�b u p�dfe�¡fb�lfnRgMp�b s k u�s ��b�kMg	c�dfehg s�u ��b���i
dfk��

µ
dye�b�gjp�b	d*gjlyi s�u k¤w�i K b�e:dyk��îd*gMlfi svu i�d q�q lfn¢gMp�b�d K�q lye K b�eZe�b q crb u g s¼| b�� L �Æº s�q

gjp�bmetb���d*g s}|rsvq g s�u n�d u gjlfe j S � 6 þ svq gjp�b b*�vb u gjetlfk£i�d qtq �º� svq gjp�b q crb*b���lyn�� s ¡fpMg s k | d u w�w�i��
» s�q gMp�bZe�b���d*g s¼|rs�q g s�u n�d u gjlye�¡ s¼| b�k KML Ù�Å É º ü Þ�Ò*»¼ �1��¶ºOÄm svq gjp�bZ��dfe�¡fb q g:x s k�bØg s�u b*k�b�et¡ L d
n�e�b*b�b���b u gjetlfk u dfk�e�b u b s¼| b���w�e s k�¡�d u ly�v� svqts lyk��G· s�q gMp�b�i�b�dfk1bØÎ u*s gMd*g s lfk�b�k�b�e�¡ L �Fdfk�� ¸
s�q d u lfe�etb u g s lyk���w�b«gMl\gMp�b ��b�k q�s g L b
Ìrb u gM�

� s k u b gjp�b s lfk s�æ d*g s lfk�lfn9d�c�dye·g s�u ��b svq c�e�lycrlfehg s lfk�df��gjl�gjp�b q ��w�dye�b'lyn s g qZu p�dfet¡fb��9d
��lfw K � L�»½u p�dfe�¡yb��óc�dye·g s�u ��bZ�{lfw���� u dfw q b	n�lfw�e«g s i�b q gjp�b s lyk svæ d*g s lfk�lfn«d q�s k�¡f� L¤»½u p�dfet¡fb��
lfk�b*��¸�b�bØÎrc��vl s g	gjp s�q ��dfet¡fb�� s Ì�b�etb�k u b s k s lfk s�æ d*g s lyk s k�lfw�e q b�dfe u p¹n�lfe�d���lfk�¡ » � s¼| b��
��lfw K � L�»½u p�dfe�¡yb���¾ s ¡y¡ q �

�ÅñÄð�ñÄò � ú�ô'û½��õ�ú!v®ú!q#ö~���¿¾��*q�÷RÀ�ô'ö;÷���q
ý.k�b*e�¡ L ��l qtq ��w�bågjl s lfk s�æ d�g s lfk u dfk K b�i�b�d q w�e�b*� q b | b*e�df�P� s Ì�b�etb�kMg®��d Lrq � s gMp s k�gjp�b

¿7a\ÀÊ��bØgjb u gjlfet�.¸�b\b�i�c���l L gjp�b u lfi K�s k�b��T¯D£�³ ¯I´�i�b*d q w�etb�i�b�kMg q lfn u df��lfe s i�bËgMb�e q dyk��
gjetd u x s k�¡	��b |rsvu b q gMl�¡fbËgmd u lfi�c���bËgMbmc svu gjw�etbmlfnVd�c�dfehg s�u ��b�× q�s lfk s�æ d*g s lyk��

ñ«l*gMp7gMp�bFp�df��e�lfk s�u dfk�� b*�vb u gjetlfi�df¡fk�bØg s�u.u df��lfe s i�bËgMb�e q i�b�d q w�e�b�¯D£N³�¯�´�n�lfeíi s k s i:w�i »
s lfk s�æ�s k�¡	c�dfe·g svu �vb q �F¸¹b w q b®gMp�b«gje�dyk q·| b�e q b u lfi�crlfk�b�kMgmlfnÑgMp�b q bmb*k�b�et¡ L�» ��b*crl q�s g s lfk q d q
e�b u lfet��b�� KML b*d u p u df��lfe s i�bËgMb�e�df��lfk�¡'gjp�b:gje�d u xîlfn#gjp�b�c�dfe·g svu �vb:�Zp�l q b s lfk s�æ d*g s lfk£�{b
q b*b�x:gMl�i�b*d q w�etb��F¸¹b u df�v��gMp�b q bm��w�dykjg s g s b q èvÃ;¯D£3� dfk��u£NÀ £#�øetb q c�b u g s}| b*� L �

�7p�b�¿ ÿ �þdf� q l�b*k u l¤��b q ¯;£�³ ¯I´ s k�n�lfe�i�d*g s lfk s kmgMp�b9� s ��gMp�lfn�gjp�b�c�w�� q b�lynPb�d u p�p s gj�
dfk���c�e�l |rs ��b q d	c�dfehg s�u w���dfe�� L w q b*n�w�� s lfk svæ d*g s lfk£i�b�d q w�etb�i�b�kMgj�Zì�k	gMp svq dfk�dy� Lrq�s�q �{b:w q b
gjp�bm¿ ÿ �¢¯D£�³ ¯I´ói�b�d q w�e�b*i�b�kMg u df� s�K etd*gjb*��d*g®gjp�bZp s g » ��b | b*� KML ý s xylZ÷�w 	 � ÆRÃ �o. Å ¥ 0Pdyk��
d*g gjp�bÌõØi�d u e�l qtu lfc svu*ö e�w�k » ��b | b*� KML i�b�i K b*e q lynVgjp�b	¿7a\À K l�g�gjlyi ¡fe�lyw�c . Å
Q�0í�Zp svu p
�{bm��b*k�l*gMb KML gMp�b d K�K etb |rs d*g s lfkT�¶�#�mèT�á�
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�ÅñÄð�ñÄð § ú�ö;ú�ø�ö ��õÁ� ÷ÄûÂvÕú�ô'ûÂ��õ�úºv®ú!q3ö}���¿¾��*q�÷RÀ�ô'ö;÷���q
¸8p�bËgjp�b�eFlfe¢k�l*g7d{c�dfe·g svu �vb u dfk K b u lfk q�s ��b*e�b���p s ¡fp�� L's lfk svæ*s k�¡ K d q b*��lfk s g q èTÃD¯D£#�Z�

£NÀ £#�Z��dfk��Þ�¶�#�mèT� | dy�vw�b q�svq�q w K úËb u g�gjlÌ��bØgjb u gjlye�b
Ìrb u g q �ï�7p�b�e�b(dfetb q b | b�etdf�
��bØgjb u gjlfe�dfk���b | b*kMg u p�dfetd u gMb�e svq g s�u�q gjp�d*g u dfk u lfkMgje svK w�gjb�gMl	i s�q i�b�d q w�etb�i�b�kMg�lfnrgMp�b q b
| dfe s d K ��b q dfk��îgjp�w q dy�v��l½� dî¡fb�k�b*e s�u c�dfehg s�u ��b1� s xyb�dÊi:w�lfkîgMlól u�u d q�s lfk�df��� L i s i s�u d
p s ¡fp�� L�s lfk s�æ�s k�¡	c�dfe·g svu �vb*�

ì g svq q gjd*g svq g s�u df��� L c�l qtq�s�K �vb�n�lfe{d�imw�lfk�gjl�l u�u d q�s lfk�df��� L ¡ s¼| b��vdfet¡fb | df��w�b q n�lfe�b*d u p
lfn#gjp�b:gjp�etb�b�i�b�d q w�e�b*� ¯D£�³ ¯I´Í��w�dfkMg s g s b q � ÿ gjp�b�e�c�dfehg s�u ��b q�s k u ��l q b�c�etl�Î s i s g L gMl1d
i:w�lfk u dfk s k u e�b*d q b�gjp�b(dyc�c�dfetb�kMg s lfk svæ d*g s lfkþc�e�l¤��w u b�� KML gjp�b1imw�lfk�� �7p�w q � s g s�q
df� | dfkMgMdf¡fb�lyw q gMl�w q b�d u lyi K�s k�d*g s lfk'lfnRdf����gMp�e�b*b | dfe s d K �vb q gjlmb�� s i s k�d*gjb{i�dyk L lfn�gMp�b q b
dfk�lyi�dy�vlfw q etb�df� s k�¡ q ��gjp�b�e�b KML e�b���w u�s k�¡\gjp�b e�d�gjb lfn%i:w�lyk q i s i svu x s k�¡'p s ¡fp�� L�s lfk s�æ�s k�¡
c�dfehg s�u ��b q �

ì�k�b | b�kMg q � s gjp�d���dfe�¡fb�k�w�i K b�e7lfn�gMe�d u x q lfeVgje�d u x qV| b�e L�u ��l q bÕgjlf¡ybËgjp�b�e��íe�b�dy�rimw�lfk
p s g q	u dfk K b u lfi�b£i�b�et¡fb��î� s gjp¹l�gjp�b*e'k�b*dfe KML p s g q gMp¤w qçs k u e�b*d q�s k�¡�gMp�b�c�w�� q b	� s �³gjp
e�b u lfet��b�� KML �¶�#�mèT�á�'��gMw�� s b q lfn9n�dfxyb�etd*gjb qhLíq gjb*i�d�g s�u�q:s k���b u g s lfk(Éf� Å�� ¥ s �v��w q gMe�d*gMb
gjp�b s k u e�b*d q b s kþn�dfx�b1p s ¡fp�� L&s lyk svæ*s k�¡ºimw�lfkÁb | b�kMg q i�b�d q w�e�b*� KML �¶�#�mèT� d q gjp�b
k�w�i K b�e�lfn�gjetd u x q�s k�gMp�b ¿ ÿ � s k u etb�d q b q �

�7p�b u df��lfe s i�bËgjb*e u dfk£bËÎrc�b�e s b*k u b�i s�q i�b�d q w�etb�i�b�kMg�lfnFèvÃ;¯D£3�ødfk��v£NÀ¢£3�&�Zp�b�k
w�k���b�e�� Lrs k�¡�b | b*kjg	lfe9úËbËg�b*k�b�et¡ L l | b*e���dfc q gMp�b�i:w�lyk'gjl½��b*e q K b s k�¡�dfk�df� Lræ b*���	��w u p�dfk
l | b*e���dfc u lfw�����df� q l�df����l��Dgjp�b imw�lfk�gMl K b i svq �vd K b*�vb*��d q d�p s ¡fp�� L�s lyk svæ*s k�¡	c�dye·g s�u ��b��

� á%C ærå¡î�å�+gç²"�íué \ ëG"�ç§å^ëG"�è
�7p�b�etb	dye�b\gjp�etb�b�gjd K �vb q ��b*��k s k�¡�lyw�e u w�g qms k�gMp svq dfk�dy� Lrq�s�q ���¢d K �vb Ô � ¥ ¡ s¼| b qZK l*gMp

gjp�b\�¢etd u x'¿7w�g q dfk�����gMw K ¿7w�g q etb�n�b�etb�k u b���gjp�etlfw�¡fp�lfw�gj�r�¢d K �vb Ô �ZQ�¡ s}| b q gjp�b�imw�lfk�ì�a
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u w³g q �Zp s�u p��{b�w q b�n�lfe u lfw�kMg s k�¡�gjp�b�k�w�i K b*e\lfn�izt ¦=¦þb | b�kMg q s kçgjp�b u w�e�etb�kMg���d*gMd
q dyi�c��vb*�Vdyk����¢d K �vb Ô � Ô ¡ s¼| b q gjp�b u w³g q ��bZw q bmn�lfe s ��b*kjg s � u d*g s lfk�lfnVd	è£é�é1�

��dfe s d K �vb ¿7w�g
�Ve�d u x�¿7w�g q ~

ÚPw ±µÚ ÜðÉ ¦ � ¦ u iÃ ��gMb�e�b*l	p s g q « Q���ù�� s gjpu« § p s g q lfe®¿ ÿ �D�vd L b�e�ÜðÇfÉÃ � Î s df�Pp s g q « Q���ù�� s gjpu« § p s g q lfe®¿ ÿ �D�vd L b�e�ÜðÇfÉ
Ú ¯C±üÚ Ü ¦ � ¥ u i

Ù s�q lf��d*g s lfk s k���Ä ¦ � Ô u lyk�b Þ � Ï�ß Ü ¦ � Å
Ï�ß àÝ¥f¦ �ZbË�Ä ��ª ß à Å Ôy¦ u i

¿7l q i s�u ��d L ��bËgMl
��gjw K ¿7w�g q ~
Ú¥��´����a�#Ú ÜzQf� ¦ u i
Ú¥��´������®Ú Ü § � ¦ u i
Ú¥��´�������Ú ÜðÉf� ¦ u i

À s ��w u*s dy�P�£w�lfk

25476�8:9 \ � L ~7�Ve�d u x�¿7w³g q dfk�����gjw K ¿7w�g q w q b���gjp�etlfw�¡fp�lfw�g7gjp�bZdyk�df� Líqtsvq �

��dfe s d K ��b ¿7w³g
�¢etd u xç¿7w�g q n�etlfiI�Vd K ��b Ô � ¥
��gjw K ¿7w�g q n�etlfiI�Vd K ��b Ô � ¥
£²þÅ¶ Ü ¥�Æ i�d*Î#Ù ¦ � Ù Ï » Å ¦f¦fÞ µ ¦ � ¦ ÅfÅ §yÞ �mbØ�
£*ÇÈORÉ ÜÝÉ Æ i�d*Î#Ù ¦ � Ù Ï » Å ¦f¦fÞ µ ¦ � ¦f¥ â ¦yÞ �mbØ�

25476�8,9 \ � Pr~®�£w�lfk�ì�a u w�g q �

ì�k�df��� s g s lyk�gjl gjp�b7gjd K �vb q{q p�l½� s k�¡Zgjp�b | df�vw�bmlfnÑgjp�b u w�g q � q lfi�b7gjbØÎ¤g svq ¡ s}| b*k£p�b�etb
gjl���b q�u e s�K b7gjp�b c�dye�dfi�bËgMb�e q�K b s k�¡ u w�gmlfk�~

� w ±�Êç�7p�b�w | b�ehgjbËÎ£crl q�s g s lfk'lfn¤gjp�b�p s ¡yp Ï�ß gjetd u x��íbØÎ¤gMe�dfc�lf��d*gjb*�mgjl®gjp�b K b*dfi�� s k�b*�
� Ã ��gMb�etb�l � � Î s df�%p s g q Ê��7p�b:k�w�i K b*e{lfn¢p s g q ��b�c�l q�s gjb*�£lfk�gjp�bZdfc�c�etlfc�e s d*gMb®g L c�b
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lfnV¿ ÿ � q w�crb*e���d L b�e q b*¡fi�b�kMg KML gMp�b«gje�d u x¤�

� ¯�±²Ê��7p�b s i�c�d u gmc�dfetdfi�bËgjb*e®e�b���d*g s¼| b7gMl{gjp�b i�b�d q w�etb���crl qts g s lyk�lynÑgMp�b K b*dfi�� �
c�l½��b*e�n�w�� u w�gmn�lfe®e�b���w u�s k�¡ u l q i s�u e�d L�K d u x�¡fetlfw�k����

� ì q lf�vd�g s lfk�n�etd u g s lyk_Ê��7p�b s�q lf��d*g s lfk�lfnVd�c�dfe·g svu �vb*� u df� u w��vd*gMb���n�e�lfi&gjp�b q w�i lfnVdf�v�
u df�vlye s i�bØgjb*e\b�k�b*e�¡ L n�lyw�k�� s k�d u lfk�b�dfe�lyw�k��çgjp�b�c�e s i�dye L c�dfe·g svu �vb�dfk��1� s¼|rs ��b��
KML gjp�b�gMe�dfk qh| b*e q b�i�lfi�b�kMgjw�i lfn.gjp�b�c�dye·g s�u ��b��D�7p�b�b*k�b�et¡ L d qtq�s ¡fk�b���gjl�gjp�d�g
c�dye·g s�u ��b�× q gje�d u x svq k�l�g s k u �vw���b�� s k�gjp�b q w�i��

� Ï�ß Ê��7p�b#gjetdfk qh| b�e q b�i�lfi�b�kMgjw�iÝlfnfgjp�b�gMe�d u x�� q b*�vb u gjb*�'d q gMp�b K b�dfi u lfk q gjetd s k�b��
¿ ÿ �ºgMe�d u xZ� s gMp�gjp�bZp s ¡fp�b q gmi�lfi�b�kMgMw�i crl s kMg s k�¡\gjl�d�i:w�lfk q gMw K �

�ËÄ ��ª ß Ê��7p�b�¿ ÿ �IbËÎ s g�e�df� s w q � u df� u w���d*gjb*��gMl1b�k q w�e�b�gMp�d*g�gjp�b�c�dfe·g svu �vb�c�d q�q b q
gMp�e�lfw�¡fp�df�v�Pb s ¡ypjg q w�crb*e���d L b�e q p�d |rs k�¡	p s ¡fp�b�f u*s b*k uËL n�lfe�gMe s ¡f¡fb�e s k�¡	dfk�b | b�kMgM�

Ä ��ª ß Ä Û
Ú Û.Ú µ

i���ª ß É i�±
gjdfkRÙÅÌ Þ Ù Ô � ¥yÞ

�Zp�b*e�b
ÌçÄ�Í ¥ É |yÆ Ù Ô �ZQ Þ

� ��´����a�ÎÊ��Ve�d u x�dfk�� q gjw K i�d*g u p s k�¡	� s�q gMdfk u b s k�gMp�b ¿7�£z{�
� ��´������ÏÊ��Ve�d u x�dfk�� q gMw K i�d*g u p s k�¡	� s�q gMdfk u b s k�gMp�b ¿7�£oí�
� ��´������~Ê��¢etd u xçdfk�� q gMw K i�d�g u p s k�¡'� svq gjdfk u b s k�gjp�b ¿7�T���
� £�þÐ¶ÑÊ�ý.k�b*e�¡ L ��b*crl q�s gjb�� s k�gMp�b u b�kMgMe�df�%b���b u gjetlfi�df¡fk�bØg s�umu df�vlye s i�bØgjb*e:Ùh¿7ý.� Þ �
� £*ÇÈORÉ�Ê£ý.k�b*e�¡ L ��b�c�l q�s gjb*� s k�gMp�b u b�kMgMe�df�Pp�dy��e�lfk svu u dy�vlfe s i�bØgjb�e:Ù·¿7¾ � Þ �
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¸¹b���b*��k�bZg��{l q b�c�dfetd*gjb q bØg q lfn s lfk s�æ d*g s lfk u w�g qms kîlyw�emdyk�df� Líqtsvq �1�7p�b'��l¤l q b u w�g q
q b*b�x�gjl�i�d*Î s i s�æ b�b
f u*s b*k uËL dfk��1dfetb�w q b*��bËÎ u ��w q�s}| b*� L n�lfe q bØg�g s k�¡�d�i�d qtq � s i s gM���7p�b
g s ¡fpMg u w�g q �Plfk�gjp�bZl�gjp�b*e�p�dfk����Pdfetb\w q b*��gMl |rs e·gjw�df�v� L b*� s i s k�d�gjb7gjp�b n�dfx�b K d u x�¡fe�lfw�k�� q
dfk��:� s ��� K b�w q b*��lfk�� L1s k u d q b\lfnP� s�q�u l | b�e L ��� s k u bågjp�b u lfi K�s k�b*� u w�g q lfkd£NÀ £#� dyk��
èTÃD¯D£#� dfe�b�n�d s e�� L0s k�b�f u*s b*kjgM�ågjp�b�d K�s � s g L gMl q bËg�gjp�b K b q g�� s i s g q w"Ìrb*e q �Zp�b�k�w q�s k�¡
gjp�b�i��-�7p�w q �\�Vd K ��b Ô � Ô s k�� svu d*gjb q �{b u lfi�c���bËgjb*� L e�b*i�l | b���gMp�b q b u w�g q	s kºlfw�e��vl¤l q b
u d�gjb�¡ylfe L �

��dfe s d K �vb ù%lµl q b\¿7w�g q � s ¡ypjgm¿7w�g q
ý.�£ý.� k�l u w�g àÝ¦ ��É��mbØ�
¾{dy��ý.� k�l u w�g àÝÔ �ZbË�
¿ ÿ �7¾9¸ à Q § k q à Q § k q

25476�8:9 \ � \ ~��7p�b\gjp�e�b�b�p s ¡fp s lyk svæ d*g s lfk u w³g q w q b*� s k s ��b*kjg s n Lrs k�¡£è£é�éÊ�:¸�b�w q b\gjp�b��lµl q b s lfk s�æ d�g s lfk u w³g q lyk�� L n�lye q bËg�g s k�¡çd	� s i s gj�Vdfk���gjp�b7g s ¡fpMg s lfk s�æ d*g s lyk u w³g q lyk�� L n�lye
c�l q�qtsvK ��bZ� svqtu l | b*e L lfn¢è é�é �

��dye s d K ��b ¿7w�g
¾ s ¡yp�� L ì�lfk s�æ�s k�¡'�Ve�d u xZ� s gMp���gMw K n�e�lyiI�Vd K ��b q Ô � ¥ h Ô � Ô
��b u lyk���¾ s ¡fp�� L ì�lyk svæ*s k�¡	�Ve�d u x n�e�lyiI�Vd K ��b q Ô � ¥ h Ô � Ô

254"6�8:9 \ � _ ~�è£é�é1ì�a u w³g q �



���{l{��dfe�¡fb u lyi�c�lfk�b*kMg q lyn�dfk L c�dfehg s�u ��b q b�dfe u p�dfetbÕb
f u*s b*k uËL dfk��Zd u*u b�c³gjdfk u b��«�Vlf¡fbØgjp�b*e
gjp�b L ��bËgjb*e�i s k�b��Zp�bËgMp�b�e lfe�k�l*g�gjp�b�l K úËb u g�lfnRgjp�b q b�dfe u p�� s ��� K b:n�lfw�k�� s n9¡yb�k�b*e�d*gMb��
s k�d�c�dfe·g svu �vb u lf��� s�q�s lfk��®ý.d u p�dfe�b{��b qtu e s�K b�� s k���bØgjd s � s k:gjp�b s e7l½�Zk�e�b q c�b u g s}| b q b u g s lfk q �

Òuá�â Ó}Ô +B"�å^éE+B"�å�-

�7p s�qZq b u g s lfk���b q�u e s�K b q p�l½� b
f u*s b*kMgj� L lfw�eÕgMe s ¡f¡fb�et�Fe�b u lfk q gjetw u g s lfk��9dyk�� q b*�vb u g s lfk
u w³g q'u p�lµl q b£dîc�dfe·g svu �vb�lfe	¡ye�lfw�c�lfn�c�dye·g s�u ��b q �ÝÀÑlfe�bËÎrdfi�c���b�� b | b�kîgMp�lfw�¡yp���b�i�d L
e�b*��w s etbÕgjp�d*g\df���Ñi:w�lyk q c�d qtq d u b�ehgjd s k q bØg lfn u w�g q �¤�{b s k�b |rs gjd K � L bØÎ u ��w���b q lfi�b�i:w�lyk q
gjp�d*g	��l�k�l*g	c�d qtq gMp�l q b u w�g q ���7p s�q u dfk K b\gMp�b�e�b q w��}gçlynÕi�b�d q w�etb�i�b�kMg�b*e�etlfe qZs k�gjp�b
��bØgjb u gjlfet�ílfe qts i�c�� L ��w�b9gMl:d:��lfk�¡7gjd s � s kçd:� s�q gMe s�K w�g s lfkZgjp�d*g{i:w q g K b u w�g q lfi�bË�Zp�b�e�b*�
� crb*e�n�b u gj� L b
f u*s b*kMg u w³g s�q lfk�bç�Zp s�u pÍ��l¤b q k�l�g(bËÎ u ��w���b�dfk L crl�gjb�kMg s df� u dfk�� s ��d*gMb
c�dfehg s�u ��b q ��¿7p�l¤l qts k�¡�gjp�bÌõ K b q g ö�u w³g | df��w�b'etb���w s e�b q d u lyi�c�e�lfi s�q b K bËg��{b�b*k�gjp s�q�u w³g
p�d |rs k�¡¹Å ¦y¦ Â b�f u*s b*k uËL ��dfk��ºlfk�b��Zp s�u p s kMgje�l¤��w u b q d q n�bË�ôk�lfk »�u dfk�� s ��d*gMb�c�dfe·g svu �vb q
Ù u df���vb*� K d u x¤¡ye�lfw�k�� Þ d q c�l qtq�s�K �vb*�

Q ¦
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��ñÄò�ñÄò � ���*qÛ¾�§ Ü�ÝÕø�÷�ú!q�ø�÷Äú�û
¸�b���k���gMp�b�b�f u*s b*k uËL gjl s ��b�kMg s n L imw�lfk q w qts k�¡�Öº��d*gjd KMLÌq b���b u g s k�¡�b | b�kMg q � s gjp

g��{l\lfc�c�l q�s gjb »�q�s ¡fk�imw�lfk u dfk�� s ��d*gMb q p�d |rs k�¡�d�etb u lyk q gMe�w u gjb���i�d qtq�K bËg��{b�b�k�â ¦ dfk���Å ¦y¦
�ZbË���Ñ¸¹b�etb���w s e�b�gjp�d*g�lfk�b:lfnRgjp�b q b�i:w�lfk q i:w q g�c�d qtq gjp�b��Ve�d u x�¿7w�g q\s k1�¢d K �vb Ô � ¥ �
�Zp s �vb{gMp�b q b u lyk�� svq etb���w s e�b*��gMlçc�d qtq lfk�� L gjp�b Ïüß ��ÚPw ±¤Ú}��dfk�� Ä ��ª ß u w�g q\s k	gMp�d*g�gMd K ��b
dfk��1d���lµl q b�e u w�g�lfk¯�±�Ù�Ú°¯�±¤Ú�Ü Å u i Þ �Zp s ��b�e�b*i�l |rs k�¡ s ��b*kjg s ��b�� u l q i s�u�q �çÀÑe�lfiøgjp�b
e�b q w��}g s k�¡ q dfi�c���b��¤�{b u lfw�kMg\b | b�kMg q �Zp�b�etbÕgjp�b q b u lyk���i:w�lykçc�d qtq b q df�v�fgMp�b{�Ve�d u x�¿7w�g q
ÙÅÞ ü Þ dfk��çdf� q l�b | b�kMg q �Zp�b�e�b9gjp�b q b u lfk���i:w�lfk�n�d s � q gMp�b{�Ve�d u x'¿7w�g q ÙÅÞ Ó Þ �7ÀÑe�lyiágMp�b q b
g��{l	k�w�i K b*e q �{b u df� u w��vd*gMb®gMp�b b�f u�s b�k uËL lfn�gjp�b �Ve�d u x�¿7w�g q gjl K b*~

�.Ä ¥ Þ ü¥ Þ ü Æ Þ Ó Ù § � Å Þ

ì q�s i s ��dfe�� L n�lfw�k��îgjp�b£�Ve s ¡f¡fb*eçdfk��0�³gjw K b
f u*s b*k u�s b q n�lfemgMp�b£¿7�£z�oIdfk��0¿7�T�
��bØgjb u gjlfe q �Ê¿7p�e svq ¾�d Líq n�lfw�k���gMp�b u l q i svu e�d L gMdf¡f¡fb*e�gMl K b1Å ¦f¦ Â b�f u*s b*kjgM�#� s gMpÊdfk
w�c�c�b�e:� s i s g�lyn ¦ Æ�â Â lfk�gMp�b s k�b�f u*s b*k uËL�. Å § 0��ó�7p�w q gjp�b u l q i s�u gjdy¡f¡fb�emb�f u�s b�k uËLþs�q
u lyk q�s ��b�etb���gMl K b1Å ¦f¦ Æ ¦ ¼ ±�ß ±Ò ±�ß � Â �(ÀÑlfe7gjp�b�ÚPw ±�Ú u w�g:�{bçw q b���gMp�b'b
f u*s b*k uËL ¡ s}| b�k KjL gjp�b
¸8Ö u e�l q�q�q b u g s lfk�¡ye�lfw�c . Å
[�0��

ì q p�l½�øgMp svq b�f u�s b�k uËL n�lye � �v�9�¢etd u x�¿7w�g q �7d q ��b*�v�Õd q gMp�b	¿7��z{og�f¿7�T� �Ve s ¡f¡fb*e
dfk�����gMw K b
f u�s b�k u*s b q_. Å § 0 s k��Vd K ��b § �`Å*�

��b���b u g s lfk�¿7e s gMb�e s d ýgf u�s b�k uËL Ù Â�Þ
ÚPw ±µÚyÜÝÉ ¦ u i Ç § Æ ¦ Á ¦ Æ Ô
� ���P�¢etd u x�¿7w�g q Ç QfÆ�É3Á ¦ Æ ¥
¿7�£z{o0�Ve s ¡f¡fb*e [fâfÆ�â3Á&Å�Æ@Å
h � ���P��gMw K ¿7w³g q
¿7�T�8�¢e s ¡f¡yb�e Ç Ô Æ`ÅÆÁ ¦ Æ&[
h � ���P��gMw K ¿7w³g q

25476�8,9 _ � F ~7�£w�lyk�ì�a8b�f u�s b�k u�s b q �
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��ñÄò�ñÄð mô'ù���õ�÷Rv®ú�ö�ú�õÁ¾���q�÷�À�ô'ö�÷��*q mE��öÑÜàÝ®ø�÷Äú!q�øát

ýgf u*s b*k u�s b q ��b*e�b�df� q l u df� u w��vd*gMb���n�lfe{gjp�b u df�vlye s i�bØgje L p s ¡yp�� L0s lfk svæ*s k�¡ u w³g q �Ê¸�b
u lyw�kMgjb��7gjp�bFk¤w�i K b�e%lfn u l q i s�u�q � s gjp s lfk s�æ d*g s lfk | df��w�b q Ù,£NÀ¢£3�¹dfk��ZèTÃD¯D£#� Þ ��w�dy��e�w »
c���b��{gMp�d*gåc�d q�q b���b*d u p u w�gM�å�7p�b q b u l q i s�u�q etb�c�etb q b*kMgFgjp�bÕ��lfw K � L�»�u p�dye�¡fb*� q�s ¡fk�df�µb | b*kMg q
dfk���gjp�w q gMp�b L �{b�etbmw q b�� s k u dy� u w��vd�g s k�¡ gMp�b q�s ¡fk�df�Pb
f u�s b�k u*s b q�q b*b�k s k��¢d K �vb § � ¥ �

��dfe s d K ��büÙ q Þ u w�g ¿7w�g®��df�vw�b Ã ¿7l q i svu b | b�kMg q ýgf u�s b�k uËL Ù Â�Þ
Ùhlfw�gmlfn ¥ Å*Éf� ¥f¥fÔyÞ

£NÀ¢£3� àð¦ �vÉ��ZbË� Å*â Ô �ZQ ¥ Å â § Æ ¥f§ Á ¦ Æ ¦ â
èTÃD¯;£3� à8Ô �mbØ� Å*Ç�Å*�Z[yÇ ¦ âfâfÆR[ ¦ Á ¦ Æ ¦ [
£NÀ¢£3� høèTÃD¯D£#� àð¦ �vÉ��ZbË��� àðÔ �mbØ� Å
[ § �ZQ�Q Q âÑÅ*Æ ¦ Ç3Á ¦ Æ ¦ â

25476�8:9 _ � L ~«¿7df��lfe s i�bËgMb�e s lfk s�æ d*g s lfk u w�g b
f u�s b�k u*s b q dfnãgMb�e u w�g q«s k��Vd K ��b § �`Å�p�d | b K b*b�ki�df��b*�

��ñÄò�ñUh m~ik�kâ�ã ¾���q�÷�À�ô'ö�÷��*q mE��öÑÜàÝ®ø�÷Äú!q�øát
� s k u b�gjp�b�e�b�dfetb�� s i s gMd*g s lfk q�s kÌi�b*d q w�e s k�¡ | b�e LÁq i�df�v�7c�w�� q b�� s ��gMp q e�b u lfe���b�� KjL

�¶�#�mèT�á�ygjp�b��vl½�{b�e%gjd s �Ñlfnµgjp�b{��w�df��etw�c���b��d�¶�#�mèT� | dye s d K ��b s�qåu w�g\l Ì��«�7p�b*e�b*n�lfe�b*�
s g'�{lfw���� K b s k u lfe�etb u g'gjló��w�l*gMb£dfk L b�f u�s b�k uØLáKMLÍq�s i�c�� L-u lfw�kMg s k�¡�gMp�b£k�w�i K b*eçlfn
p s ¡fp�� L¹s lfk s�æ�s k�¡ÌÙ,���3�mèT� µ ÔfÞ u l q i s�u b | b�kMg q gMp�d*gçc�d q�q gjp�b/Q § k q:u w�gM��¸�b u p�l q b
gjl�w q bmgMp�b'dy�¼gMb�e�k�d*gjbçi�bØgjp�l¤�óbËÎrc���d s k�b�� K b���l½� n�lye u dy� u w��vd�g s k�¡'gjp�b	b�f u�s b�k uËL lfnVgjp s�q
| dfe s d K ��b��

�¢l K b�¡ s k�����b�k�b*b���b*�çgjl s�q lf��d*gMb�d�p s ¡fp�� Lós lfk s�æ�s k�¡ q dfi�c���b s k'gjp�b���d*gjdmgMp�d*g u lfw����
k�l*g K bmc�dye·gmlfnrgMp�b:è é�é�qts ¡fk�df�v�å¸�bZw q b*�	gjp�bZz{k s¼| b�e q df��¿7w�e | bmc�e�b*� s�u g s lfk q n�e�lfi . Å
Q�0
gjl���etd½�Ýgjp�b�lfe LÌu w�e | b q lfn²¯D£N³ ¯I´ |íq � Ï kåä3O�S{Tçn�lye | dye s lfw q c�dfehg s�u ��b q �9dfk���gjp�b�k(l | b�et�vd s �
gjp�b q b u w�e | b q lfk�d qtu d*gtgjb*e9c��vl*g�lyn���d*gjd b | b�kMg q �®�7p�b®��d*gjdå�{b®w q b s k u ��w���b q dy�v��c�l qts g s¼| b�� L
u p�dfet¡fb���gjetd u x q � s gMpX« § p s g qZs ks«ÕQ q gMb�etb�l q w�c�b�et�vd L b*e q dfk��s«ÕQ�d*Î s df� q w�crb*e���d L b�e q �
¸�b�dy� q l�etb���w s e�b��áÚ°¯�±¤Úg« Å u i n�lye\gMp�b q b�gMe�d u x q�s k1gjp�b���d*gjdf�þ�7p�b�etb q w��¼g s k�¡�¡fe�dyc�p
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u dyk K b q b�b�k s kDÀ s ¡yw�e�b § �`Å*� ÀÑe�lfi gjp s�q c��vl*gM�{��b u p�l q b�gjl s�q lf��d*gjb�d�c�e�l*gMlfk K dyk��
q lyi�bØ�Zp�b�etb s kîgjp�b1i�lyi�b*kMgjw�i etdfk�¡fb£lyn¶Q ¦f¦ » É ¦f¦ �£bØ�4�Zp svu pÊ�{lfw����Dp�d | b(etlfw�¡fp�� L
gjp�b q dyi�bT���3�:èv� q c�b u gjetw�i d q lfw�e u l q i svu �¶�#�mèT� µ Ô q dfi�c���b��Á¸�b�� s¼|rs ��b��
gjp svq i�lfi�b*kjgMw�i e�dfk�¡yb s kjgMl §f¦ �£bË� K�s k q �Zp svu p u dfk K b q b*b�k s k¹À s ¡fw�etb § � ¥ �8�7p�b
e s ¡fpMgji�l q g£c�b�dyx q lfn.gjp�b�p s�q gMlf¡fetdfi u lye�e�b q c�lfk���gjl(d�c�etl*gjlyk q dfi�c���b���dfk���gMp�b u w�e | b
� s gjp	gMp�b:p s ¡fp�b q ga¯D£�³ ¯I´ÁÙ,Q ¦y¦ » Q §y¦ �£bØ� Þ svq gjp�bmlfk�b��{b�� s �v� s�q lf��d*gjbmn�lfeFgjp�b�b
f u�s b�k uØL
u dy� u w��vd�g s lfk��çÀ s ¡fw�etb § �RQ q p�l½� q gjp s�q p s ¡fp�� LÌs lyk svæ*s k�¡�c�e�l*gMlfk q dfi�c���b u lfi�c�dfetb���gjl�lfw�e
�¶�#�mèT� µ Ô u l q i s�u q dfi�c���b�� � �}gjp�lfw�¡fp�gjp�b c�etl*gjlyk q dfi�c���b s�q gjdfx�b�k�n�e�lfi�d�c�lfehg s lfk
lfn�gMp�b\i�lfi�b�kMgjw�i u w�e | bågMp�d*g s�q«q ��dfkMgjb*���Plfw�e §f¦ �£bØ� q � svu b q p�lfw��v� K b�k�dfete�l½�Ýb�k�lfw�¡fp
gjl�c�e�b | b�kMg	dfk L � svq gjlfehg s lfk q lfe q xybØ� s k�¡�lfnRgjp�b q p�dycrb*� � � q lf� q�s k u b\gMp�b�c�etl*gjlyk q dfi�c���b
p�d q7q � s ¡fpMgj� L�q i�dy�v��b�e3�¶�#�mèT� | df��w�b q �µgjp�b\b
f u�s b�k uØL ��b\��b*e s}| b n�e�lyi8gjp svq7q dfi�c��vbå� s ���
K bZdyk�w�k���b�etb q g s i�d�gjb:lynÑgMp�b«gje�w�bmè£é�é1b
f u�s b�k uØL �

ì�kçlfet��b�e%gjl:c�e�l |rs ��b{d u ��b�dfk�b�e q dfi�c���b�lfnRc�etl*gjlyk q ����bÕ�{dfkMgågMl�w q b9gjp�b{b���w�dy�í� s�q gMe s}»
K w�g s lyk£lfn#c�l q�s g s}| b�dyk��£k�b*¡fd*g s}| b:c s lyk q dfk��£xTdflfk q gjl'etb�i�l | b{gMp�b q b�df��� s g s lfk�dy�¢c�b�dfx q �
À s ¡fw�etb § � Ô q p�l½� q gjp�bmcrl q�s g s}| b�� Lîu p�dfe�¡yb��1dfk���k�b�¡yd*g s}| b*� Lóu p�dfe�¡yb��£� s�q gMe s�K w�g s lfk q l | b�e »
��d s ��� ��w K gMe�d u g s k�¡£gjp�b q b�� s�q gMe s�K w�g s lfk q ¡ s}| b q w q dÊimw u p s i�c�e�l | b��Íc�e�l*gMlfk0crb*dfx s k
À s ¡fw�etb § � § ��¸¹b\df� q l q p�l½�Ígjp�bmè£é�éT���3�:èv� � svq gje s�K w�g s lyk�d q c�e�b�� svu gjb�� KML gjp�b\z�k s}»
| b*e q df�«¿7w�e | b��Êì g svq:u ��b�dfemn�e�lfi gjp svq gMp�b�lye�bËg svu df�åc�e�b�� svu g s lfk�gjp�d�g:gjp�bçc�e�l�gjlfkóc�b�dyx s k
gjp�b�Q ¦f¦ » Q §f¦ �£bØ��e�dfk�¡yb svq gMp�b u lfete�b u gZlfk�bågMl�w q b n�lfeåi�b*d q w�e s k�¡ gMp�b\b�f u*s b*k uËL lfn�gjp�b
�¶�#�mèT� u w³g\lfk�è1é�é�c�dfe·g svu �vb q �®�Vd K ��b § �RQ q p�l½� q gMp�b��¶�#�mèT� b
f u*s b*k uËL ��b\n�lfw�k��
n�e�lyi gMp�b'c s lfk »�q w K gjetd u gMb��Ê� s�q gMe s�K w�g s lfkÊlfn7c�e�l*gMlfk q:s k�gMp�b Q ¦f¦ » Q §f¦ �£bØ�4i�lfi�b�kMgjw�i
� s k���l½�Z�'� s k u b\gMp�b�lfk�� LÊs k�b
f u*s b*k uËLºs�q ��w�b{gMl�xTdflfk q k�b�dfe\lfw�e�c�e�l�gjlfk1c�b�dfx�dfk��çgjp�b
è é�é z�k s}| b�e q df��¿7w�e | b q p�l½� q k�l\b�f u*s b*k uËL ��l qtq �y�{b K b*� s b | b�lyw�e§Q § k q#u w�g7lfk^���3�mèT�
s�q n�w���� L b�f u�s b�kMgj�\¸�b�dfc�c�� L d q·Lrq gMb�i�d*g s�u lfn É ¦ Æ §�Â gMl u l | b*e«gjp�b�dy�v��b�¡fb*� s k�b�f u�s b�k uØL
n�e�lyi8gjp�bZ��l½� » i�lfi�b�kMgMw�i c�e�l*gMlfk�� s�q gje svK w�g s lfk��
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¿7w�g®��df��w�b Ã o.e�l*gMlfk�b | b*kjg q ýgf u*s b*k uËL Ù Â�Þ
Ùhlfw�gZlfnVÇ Qf� ¥ [ÑÅ Þ

¿ ÿ �7¾9¸ à Q § k q Ç ¥ �vâfÉ § ÇfÇüÆ § É#Á ¦ Æ ¦f¥

25476�8:9 _ � Pí~#�¶�#�mèT� u w�gmb
f u*s b*k uËL dfnãgMb�e u w�g q®s k��Vd K ��b § � Å�p�d | b K b�b�k�i�df��b*�
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>?*:@1A�BC9 _ � F ~:� u d*g�gMb�e\c���l*g�lfn.df����c�l qts g s¼| b\gMe�d u x q p�d |rs k�¡u« § p s g q\s k«®Q q gjb*e�b�l���ù%× q
dfk��u« Q	d�Î s df�P��ù%× q �%d q �{b����Vd q Ú ¯�±¤Ú «�Å u i����7p�bZl | b�et�vd s ��� s k�b q ��b*e�b u df� u w��vd*gMb���n�e�lfi
gjp�bZñÁ¡fetlfw�c�× q z{k s}| b*e q dy�V¿7w�e | bZc�etb�� s�u g s lfk��
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>?*:@1A�BC9 _ � L ~\o�b*dfx q lfk£e s ¡ypjg u lfete�b q c�lfk��	gMlçd'p s ¡fp�� Lîs lfk svæ*s k�¡ K dfk��£lyn#c�e�l�gjlfk q�s k §f¦�£bØ� K�s k q lfn�gjp�b qtu d*gtgjb�e®c���l*g q p�l��Zk s k�À s ¡fw�etb § � Å��

��ñÄò�ñU� öø÷�÷ù¾�§ Ü�ÝÕø�÷�ú!q�øát
�7p�båì�a¹b
f u�s b�k uØL lfn�d���lfw K � L�»�u p�dfe�¡fb*��¾ s ¡f¡ q b | b�kMg s�q gjp�båc�etlµ��w u gålfn�gjp�b s k�� s}|ís ��w�dy�

i:w�lfk�b
f u�s b�k uØL c�e�lfc�b�et� L dfc�c�� s b*�£gjlçg���l(c�dfehg s�u ��b q dfk��£gMp�b�b�f u�s b�k u�s b q lynFgMp�b�p s ¡fp
s lfk s�æ d*g s lfk u w�g q lfk £�À¢£#�Z�®èTÃD¯D£#�Z�ådyk������3�mèT�á�(�Vd K ��b § � Ô q w�i�i�dfe s�æ b q gMp�b q b
b�f u*s b*k u�s b q �

�7p�b\w q bZlynPi:w�lfk q n�lyeåi�b�d q w�e s k�¡�gjp�b\b�f u�s b�k uØL lfnPd���lfw K � L£u p�dfet¡fb���c�dfehg s�u ��b\i�d L
k�l*g\¡ s¼| b dfk�d u�u w�e�d�gjb\i�b�d q w�e�b*i�b�kMg���w�bågjl�b*��¡fb\b�Ì�b u g q7s k�i:w�lfk�gMl��{b�e q dfk���i:w��¼g s c���b
q�u d*g�gMb�e s k�¡y���7p�b�b���¡yb�b�Ì�b u g q ��lyw��v�1c�l*gMb�kMg s df��� L d Ìrb u g�lyw�e u w³g�lfk	gMp�b svq lf��d*g s lfk£etd*g s l
lfnrgMp�b:c�dfe·g svu �vb*�:�Vlçdf����etb qtq gjp s�q dyk��£¡fbØg�d u lfk q b�e | d*g s¼| b�b q g s i�d�gjb�lfn�gjp�bmb���¡fb:b�Ì�b u g q
s k | lf� | b�������b u df� u w���d*gjb*�ó�Zp�d*g�c�b�e u b�kMgMdf¡fb1lfn«gjp�b£i:w�lykÊgMl½��b*e�× q dfe�b*d svq � s gjp s k ¦ � §
u i lynÕgjp�b�b���¡fb�lynÕgjp�b�gjl½�{b�et�áý9d u p�gjl½�{b�e q w K gMb�k�� q dfk�dyk�¡f��b�lfn ¦ � Å�e�dy� s dyk q	s k�Û
dfk�� ¦ � ¥f§ e�df� s dfk q�s kny�� q l s ní�{b�b q g s i�d�gjb�gMp�b u dy�vlfe s i�bØgjb�e q w�etn�d u b�� s b q ¥ i�bËgMb�e q n�e�lfi
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>?*:@1A�BC9 _ � Pr~�¿7lfi�c�dfe s�q lykÊlfn3¯D£N³ ¯I´ | df��w�b q n�lfe:p s ¡fp�� L�s lfk svæ*s k�¡1c�e�l*gMlfk q dyi�c��vbçdyk��p s ¡fp�� Lºs lyk svæ*s k�¡�imw�lfk q dfi�c���b£Ùh¿7l q i s�u½µ ÔfÞ ��� s k u b\gjp�b�c�b�dfx q dfe�b�k�l*g	df� s ¡fk�b����9dyk L
b�f u*s b*k uËLóu df� u w���d*gMb��£n�etlfiÝgjp�bmc�e�l�gjlfk q dfi�c���b s�q gMl K b®gMdfxyb*k£d q dyk�w�k���b�e�b q g s i�d*gMb�lfn
gjp�b7gMe�w�b¶�¶�#�mèT� b�f u�s b�k uËL n�lfe7��lfw K � L�»½u p�dfe�¡yb���¾ s ¡f¡ q b | b�kMg q �
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>?*:@1A�BC9 _ � \ ~�¿7lfi�c�dfe s�q lyk£lfn�c�l qts g s¼| b�� L dfk���k�b*¡fd*g s}| b*� L�u p�dye�¡fb*�£c�dfehg s�u ��b q{s k�gMp�bZi�l »i�b�kMgjw�ië� s k���l½��lfnÆQ ¦y¦ » Q §y¦ �£bØ���Ñ¸¹b®� s ���¢w q b�gMp�b�c�etl*gjlyk » dfkMg s c�etl*gjlyk�d qtq·L i�bËgje L gMl
e�b*i�l | b®gMp�b c s lfk�dyk���xTdflyk u lfkMgjdfi s k�d*g s lfk��

gjp�b s kMgjb*e�d u g s lfk�crl s kMgj����b u lfi�c�w�gjb�d qts k�¡y�vb{gMl��{b�e q w�e�n�d u b�dfetb�d�lfn.d K lfw�g�Å�� ¦f¦y¦ � 6 ü �
¿7lfk qts ��b�e s k�¡�lfk�� L gjp�b�dfetb�dçlynígjp s�q gjl½�{b�eÕ� s gjp s k ¦ � § u iïlfnígjp�b:b���¡fb*�r�{b�¡fbËg^[ ¦ � 6 ü �
�Zp s�u p svq lyk�� L [ Â lfn�gjp�bÕgjl*gMdf��dfe�b*df� � ��lyw K � L¤»½u p�dfet¡fb���¾ s ¡f¡ q d q«q b�b�k KML gjp�b���bËgjb u gMlfe
�{lfw����1p�d | b�dçi�b*dfk Ï�ß lfn�d K lyw�g §f¦ �mbØ� dfk��	��lyw��v����b�c�l q�s gj��lfk�d | b*e�df¡yb��#etlfw�¡fp�� L Ç
�ZbË� s kmgjp�b u df��lfe s i�bËgMb�e q Ùhn�lfw�e%g s i�b q gjp�b{d | b�etdf¡fb�lfnPd u l q i s�u Þ � � q d�etb q w��¼gM�µgjp�b è é�é
�{lfw�����n�d s ��gjp�b s�q lf��d*g s lfk�etd*g s l u w³gZe�lfw�¡yp�� L § crb*e u b�kMgmlfn�gjp�båg s i�b*���Vl�d u*u lfw�kMgZn�lfeVgjp s�q
c�l*gjb*kjg s dy�Fb�Ì�b u g u dfw q�s k�¡�gjp�b���lfw K � L�»½u p�dfe�¡yb��î¾ s ¡y¡ q gjl�n�d s �rgjp�b s�q lf��d*g s lfk u w³g'etlfw�¡fp�� L
[ § Â lynrgjp�b®g s i�b s g:c�d qtq b q gjp�etlfw�¡fp�dfk�b*��¡fb��Ñ��b u p�dfk�¡fb®gjp�b®gjetd u x�b�f u�s b�k uØL n�etlfi s g q
u w�e�e�b*kMg | df��w�b�lfnåÇ QfÆ�É�Á ¦ Æ ¥�Â gjl�âfÇ¥Á §�Â � � q n�lfe i:w��¼g s c���b qtu d*gtgjb*e s k�¡f�V�Zp svu p u lfw����
c�l*gjb*kjg s dy�v� L d Ì�b u g®gMp�b�Ú ¯I´åÚ u w�g q lfk�gjp�b q gjw K �%n�lfe®w�c q�s �vlfk�gjetd u x q p�d |rs k�¡ Ï�ß Ü ¥f¦ �mbØ�
k�l�e�b*��w u g s lfk s k�b�f u�s b�k uËL ��d q l K�q b*e | b*����ì�kçgjp s�q q gjw�� L �9d u p�dfk�¡yb s k Ï�ß KML d�n�d u gjlye
lfn�gjp�etb�bZi�dfxyb q k�l q�s ¡fk s � u dfkMg�� s Ì�b�e�b*k u b*�{�7p�bmè1é�é Ï�ß svq �vdye�¡fb*e�gjp�dfk�gjp�b q bZw�c qts ��lfk q �
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>?*:@1A�BC9 _ � _ ~å�7p�b q w K gje�d u gjb*�'c�etl*gjlyk	� s�q gMe s�K w�g s lfk£Ù·c�l q�s g s}| b*� L�u p�dye�¡fb*�'c�dfehg s�u ��b qP» k�b�¡ »d*g s¼| b�� LÊu p�dfet¡fb��1c�dfe·g svu �vb q Þ w q b���n�lfe{i�b*d q w�e s k�¡�è é�é b�f u*s b*k uËL �	��lyi�b:e�b qts ��w�df�#xTdflfk q
c�etlµ��w u bmgMp�b K w�i�c�gMl�gMp�bç��b�nãg�lyn¢gjp�b'c�e s i�dfe L c�b�dfx��ó�7p�b'crb*dfx�lfn¢gjp�bç� s�q gje svK w�g s lfk
i�d*g u p�b q k svu b�� L � s gMp�gMp�bZè é�é z{k s}| b*e q df�¢¿7w�e | b7gjp�b�lfetbËg s�u dy�Pc�e�b*� svu g s lfk��
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gjp�w q �{bZbØÎrcrb u g:k�b�¡f� s ¡ svK �vb s k�b�f u�s b�k uØL ��w�b«gjl�i:w��¼g s c���b qtu d*gtgjb*e s k�¡f�
� s k u b K l*gjpÌc�dfehg s�u ��b q�u lyi�b�n�etlfiògMp�b q dfi�b | b*e·gMbËÎr�9gMp�bîÚPw ±¤Ú¢b
f u*s b*k uËLÁu dfk q gMdfk��

d q�s g svq � K w�g�gjp�b��Ve�d u xî¿7w�g q dfetb�e�b���w s e�b*��lyn�b*d u pÌc�dfe·g svu �vb q b�c�dfetd*gjb*� L � q l��{b�i:w q g
q ��w�dye�bZgMp s�q b�f u*s b*k uËL gjl���k���gjp�b'k�bØgçÖ¹b
f u�s b�k uØL �î�7p�b q dyi�b	dfc�c�� s b q n�lfeZdf���.lfn¢gjp�b
p s ¡fp s lfk s�æ d*g s lyk u w³g q � q�s k u bçb*d u póc�dye·g s�u ��b'imw q g�c�d q�q gjp�b u w³gj�(�7p�b q bçb�f u�s b�k u�s b q dfetb
q w�i�i�dfe svæ b�� s k��Vd K ��b § � Ô �«�7p�b �¢e s ¡y¡fb�e7dfk�����gjw K ¿7w�g q dfe�b\lfk�� L e�b���w s e�b*��n�lye«d*g ��b�d q g
lfk�b:lfnígjp�b�g���l�c�dfehg s�u ��b q �rgjp�b*e�b*n�lfe�b��{b�k�b*b��çgjl u df� u w���d*gjb{gMp�b q b�b�f u�s b�k u�s b q w q�s k�¡�gjp�b
K�s k�lfi s df�Pn�lfe�imw���df~

o�Ùhd*gZ�vb*d q gmlfk�b Þ Ä Å É o�Ù·k�b s gMp�b�e Þ
Ä Å É Å É � Ó Å É � ü Ù § � ¥yÞ

�Zp�b*e�b � Ó dfk�� � ü dfetbmgjp�bç�¢e s ¡y¡fb�e�dfk��Ê��gjw K b
f u*s b*k u�s b q�u lye�e�b q c�lfk�� s k�¡çgjl'gMp�bçimw�lfk
��bØgjb u gjlfe q�K b s k�¡ u lfk qts ��b�e�b*��� ÀÑlfe�bËÎrdfi�c���b�� s n K l*gMpDlfn®gjp�b(c�dfehg s�u ��b q c�d qtq gMp�e�lfw�¡fp
gjp�b�¿7��z{oí�Fgjp�b�k1gjp�b�b�f u�s b�k uËL n�lfe�d*g��vb*d q g�lfk�b�lfnFgjp�b�i gje s ¡y¡fb�e s k�¡(dfk��º��b�d |rs k�¡�d
q gMw K �{lfw���� K b�n�lfw�k�� KML w qts k�¡1gjp�b�¿7�£z�o �¢e s ¡y¡fb�e�dfk��þ��gMw K b
f u�s b�k uØL n�lye K l*gMp
� Ó dfk��T� ü s k�ý.�¤w�d*g s lfk § � ¥ �{�7p�b®gMp�e�b*b:c�l q�qtsvK �vb u d*gMb�¡flfe s b q Ùh¿7�£z{o µ ¥ ��¿7�v� µ ¥ �¢dyk��
¿7�£z�o��y¿7�T� Þ n�lyeÑgMp svq b�f u*s b*k uËL p�d | b K b�b*k u dy� u w��vd�gjb��:dfk�� u dfk K bÕn�lyw�k�� s k:�Vd K ��b § � § �
df��lfk�¡�� s gjp�gjp�b n�e�d u g s lfk�lfn¢è1é�é£�£¿Íi�b�d q w�etb���n�lye7b�d u p u d*gMb�¡flfe L �

��b���b u g s lfk�¿7e s gMb�e s d ù%lµl q b ýgf u*s b*k uËL Ù Â�Þ � s ¡ypjgmýgf u�s b�k uØL Ù Â�Þ
ÚPw ±¤ÚfÜ8É ¦ u i Ç § Æ ¦ Á ¦ Æ Ô Ç § Æ ¦ Á ¦ Æ Ô
� ���P�¢etd u xç¿7w�g q [fÇfÆ ¥ ÁáÅ ¦ Æ ¦ [fÇüÆ ¥ Á&Å ¦ Æ ¦
ý.�£ý.�¢hÝ¾�df��ý.�-¿7w�g q » É § Æ&[fÉ#Á ¦ Æ ¦ Ç
¿ ÿ �7¾9¸ u w�g Å ¦f¦ Æ ¦ ¼ ±�ß ±Ò�Ó ß ± Å ¦y¦ Æ ¦ ¼ ±�ß ±Ò�Ó ß ±� ���Pd K l | b [ § Æ ¥ Á¹ÇüÆ § Ô ÇüÆ § Á�ÉüÆ&Q

25476�8:9 _ � \ ~®è é�é ì�a8b�f u*s b*k u�s b q bËÎ u b*c�g�n�lye«¿7�£z{og�f¿7�v�ð�Ve s ¡f¡fb*e�dyk�����gjw K b�f u*s b*k »
u�s b q �Zp s�u p�dfetb\��b�c�b�k���b�kMg�lyk�gMp�b ¾ s ¡f¡ q i�d q�q dfk�� u dfk K b n�lfw�k�� s k��Vd K ��b § � § �
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è1é�é£i�d q�q �����a��� ¿7�£z�o µ ¥ n�e�d u g s lfk ������� ¿7�T� µ ¥ n�etd u g s lfk
Ç ¦ �ZbË� ¦ Æ�Ç §y§ Á ¦ Æ ¦y¦ Q ¦ Æ § â ¥ Á ¦ Æ ¦f¦y§ ¦ ÆÈÇfÇ [3Á ¦ Æ ¦f¦ Å ¦ Æ ¦ ÉfÉ3Á ¦ Æ ¦f¦y¥
Å ¦f¦ �ZbË� ¦ Æ�Ç §y§ Á ¦ Æ ¦y¦ Q ¦ Æ § [ Ô Á ¦ Æ ¦f¦y§ ¦ ÆÈÇfÇ [3Á ¦ Æ ¦f¦ Å ¦ Æ ¦ [ ¦ Á ¦ Æ ¦f¦y¥
Å
Q ¦ �ZbË� ¦ Æ�Ç §y§ Á ¦ Æ ¦y¦ Q ¦ Æ § Ç Q3Á ¦ Æ ¦f¦yÔ ¦ ÆÈÇfÇ [3Á ¦ Æ ¦f¦ Å ¦ Æ ¦ É Ô Á ¦ Æ ¦f¦y¥
Å*É ¦ �ZbË� ¦ Æ�Ç §y§ Á ¦ Æ ¦y¦ Q ¦ ÆÈÉ ¦ Q3Á ¦ Æ ¦f¦yÔ ¦ ÆÈÇfÇ [3Á ¦ Æ ¦f¦ Å ¦ Æ ¦ É Q3Á ¦ Æ ¦f¦y¥

è1é�é£i�d qtq �����a���D������� ¿7��z{og�f¿7�T�8n�e�d u g s lfk ê{bØgm�¢e s ¡f¡yb�e®ýgÌr�
Ç ¦ �ZbË� ¦ Æ�Çyâ [3Á ¦ Æ ¦f¦f¥ ¦ Æ&Q §f¥ Á ¦ Æ ¦f¦fÔ ¦ ÆÈÇfÉfÇ#Á ¦ Æ ¦f¦ [
Å ¦y¦ �mbØ� ¦ Æ�Çyâ [3Á ¦ Æ ¦f¦f¥ ¦ Æ&Q §f§ Á ¦ Æ ¦f¦fÔ ¦ ÆÈÇfÉfâ#Á ¦ Æ ¦f¦ [
Å
Q ¦ �mbØ� ¦ Æ�Çyâ [3Á ¦ Æ ¦f¦f¥ ¦ Æ&Q Ôf¥ Á ¦ Æ ¦f¦fÔ ¦ ÆÈÇfÉfâ#Á ¦ Æ ¦f¦ É
Å*É ¦ �mbØ� ¦ Æ�Çyâ [3Á ¦ Æ ¦f¦f¥ ¦ Æ&Q Q Ô Á ¦ Æ ¦f¦fÔ ¦ ÆÈÇfÉfâ#Á ¦ Æ ¦f¦ É

25476�8:9 _ � _ ~'¿7�£z�oðdyk��î¿7�T���¢e s ¡y¡fb�eZdfk��ó�³gjw K b�f u�s b�k u*s b q � s gMp�gjp�b s emn�etd u g s lfk�lfn
l u�u w�e�b�k u b s k�gMp�b'è£é�éÌ�£lykjgMb » ¿7dfe���l£p�d |rs k�¡�i�d q�q b q lyn«Ç ¦ �{Å ¦f¦ �{Å
Q ¦ �Õdfk��0Å*É ¦ �ZbË���
�����a��� s�q gjp�b�b
f u�s b�k uØL n�lfe K l*gjpÊc�dye·g s�u ��b q�s k�gjp�b�¿7��z{o ��bØgjb u gjlye��#�������In�lfe K l*gMp
c�dfehg s�u ��b q�s k�gjp�bZ¿7�v�ð��bØgjb u gjlye��%dfk��u� ���a���D������� svq gMp�b b�f u�s b�k uØL n�lye7lfk�b c�dfehg s�u ��b s k
b�d u p���bØgjb u gjlye��

è1é�é£i�d qtq ê{bËgmù%l¤l q bZè1é�é£ýgf u�s b�k uØL ê{bØgm� s ¡fpMg:è1é�é£ýgf u�s b�k uØL
Ç ¦ �ZbË� ¦ ÆR[ ¥ Ç�Á ¦ Æ ¦ Ç ¥ ¦ Æ Ô â ¦ Á ¦ Æ ¦ ÉÑÅ
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25476�8:9 _ � n ~.ê�bËg«è1é�é�ì�a�b�f u�s b�k u�s b q w qts k�¡�b s gjp�b*e¢��l¤l q b9lfe�g s ¡fpMg s lfk s�æ d�g s lfk u w�g q �å�7p�b q b�{b�e�b u dy� u w��vd�gjb���n�e�lfi&gjp�b b
f u*s b*k u�s b q � s�q gMb�� s k��¢d K �vb q § � Ô dfk�� § � § �

Òuá�à Zþ+B+gå�Frç5èNéE+'å

� u*u b�c³gjdfk u b{��b q�u e s�K b q gjp�b�d K�s � s g L lfníd ��bØgjb u gjlyePgMlm��bËgjb u g{dfk���i�b�d q w�e�bFgjp�b�c�e�lfc�b�e »
g s b q lynVdy�v�rc�dfe·g svu �vb q gjp�d�g dfe�b{¡fb�k�b*e�d*gMb�� s k�d u lf��� s�q�s lfk��®o¢dfe·g svu �vb q�u dfk K b\�vl q g s k u b�ehgjd s k
b�i�c�g L e�b�¡ s lfk qZK bËg��{b�b*k���bËgjb u gMlfe q lfe\b | b�k s k�gMp�b u etd u x qmK bËg��{b�b*k���bËgjb u gMlfe q b�¡yi�b*kMg q
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�Zp�b*e�b:etb�df��lfw�g�� s etb q etw�k���ì g��{lfw���� K b s i�crl qtq�s�K ��b�gjl�i�b�d q w�e�bmd u�u b�c�gMdfk u bmw q�s k�¡çetb�df�
c�dfehg s�u ��b q7s k�gjp�b���bËgjb u gMlfe�� qts k u b«gjp�b*e�b s�q k�l�i�b u p�dfk s�q i n�lfeÕx¤k�l�� s k�¡�p�l½�ði�dyk L c�dfe·g s¼»
u ��b q gjp�b���bËgjb u gMlfe�� s �1k�l*g q b�b*��ì�k q gjb�dy���#dç�£lykjgMb » ¿7dfe���l:gjb u p�k s �¤w�b s�q w q b��ç�Zp�b*e�b KjL d
| b*e L ��dfet¡fb{k�w�i K b*e�lyn q�s i:w���d*gjb*��c�dfe·g svu �vb q dfe�b�i�b*d q w�etb�� KML d qts imw��vd�gjb�����bØgjb u gjlfe7dyk��
gjp�b�k q b*kMgFgjp�etlfw�¡fp�lfä s k�b«c�etl u b qtq�s k�¡ d q�s nfgjp�b L �{b�etb�gjp�b«etb�df�µ��d*gMdf�åÀ s k�� s k�¡ÕgMp�b«d u*u b*c »
gjdyk u b w qts k�¡\gjp svq gjb u p�k s ��w�b:i�b�etb�� L�s k | lf� | b q{u df� u w���d*g s k�¡\gjp�b\e�d*g s l�lfnVe�b u lfk q gjetw u gMb���gMl
¡fb*k�b�etd*gjb*�çc�dfehg s�u ��b q �7�7p�b{c�etl u b���w�etb s�q ��b q�u e s�K b*� s k	n�w����vb*eå��bØgjd s �Ñdfk��Z� s gjp q w�c�c�lfehg s k�¡
��d*gMd K b*�vl½�Z�

��ñÄð�ñÄò ö ÷�÷ � �*q3ö�ú!ÿ m½ô'õ�ùR���Þø�ø�ú���ö;ô�q�ø�ú
¸�b'w q b §f¦ � ¦f¦y¦ �£lykjgMb » ¿7dfe���l£b | b�kMg q ¡fb*k�b�etd*gjb*��� s gjpÊoR÷��7¾�ì � gjl���bËgMb�e�i s k�b:gjp�b

¿7a\À ��w�k¹ìtì���bËgMb u gMlfe'd u�u b*c�gjdyk u b1n�lfe	��k�� s k�¡ó��lfw K � L�»�u p�dfet¡fb��0¾ s ¡y¡ q c�dfehg s�u ��b q � ì�k
lfet��b�e«gjl�c�etlfcrb*e�� LÌq�s i:w��vd*gMb	d���w�d qts¼»½q gjd K �vb*�å��lyw K � L¤»½u p�dfet¡fb���¾ s ¡f¡ q � q lfi�bËgjp s k�¡�k�b�b*� q
gjl K b®��lfk�bFgjl«gjp�b�c�dfe·g svu �vbF�Zp�b�k u etb�d*g s k�¡ s g s k�oP÷��7¾{ì � gjlZc�e�b | b*kjg s i�i�b*� s d�gjb{��b u d L �
¸�bZ¡yb�k�b*e�d*gMb è½¼�¼�³fè Ò�Ò c�d s e q p�d |ís k�¡�i�d q�q b q lfnÕÅ ¦f¦ �mbØ���µgMp�b�k s i�i�b*� s d�gjb�� L(u p�dfk�¡fb
gjp�b s e7c�dfe·g svu �vb ì�a\�Ri�d qtq �Pdfk���b*k�b�et¡ L gMl u dfw q b7gMp�b�i8gjl��vl¤lfx�� s xybZi:w�lfk q �Zp�b�k�c�d qtq�s k�¡
gjp�e�lfw�¡ypÊ¿7a\À#��ì��£�Õì�k�gjp s�q ��d L �F�{bçc�etb q b�e | b�gMp�bç��lyw K � L¤»½u p�dfet¡fb��Ì¾ s ¡f¡ q x s k�b*i�d�g s�u�q
�Zp s �vb df����l�� s k�¡�n�lfe q gjd K �vb c�dye·g s�u ��b q �#¸¹b\df� q l�p�df� | b«gjp�b\i�lfi�b�kMgMw�i lfn%b�d u p�¡yb�k�b*e�d*gMb��
c�dfehg s�u ��b«gjl�d u�u lfw�kMg:n�lfe s gM× q ��lyw K ��b�� u p�dfe�¡fb*�

�7p�b(x s k�b*i�d�g s�u�q lyn:d i ± t è ¼�¼ è1Ò�Òáb | b�kMgódye�b���w s gMbî� s Ì�b�e�b*kMgón�etlfi gjp�d*g(lfn
d i ± t ¦=¦øb | b*kjgM�ø�7p�b£��dfe�¡yb�i�d q�q lfnågjp�b�¡fb�k�b*e�d*gMb��0c�dye·g s�u ��b q df�v��l½� q n�lfe	dóp s ¡fp
¡fb*k�b�etd*gjb*� Ï�ß � s�q gMe s�K w�g s lfk���d q�u dfk K b q b�b*k s k£À s ¡fw�e�b q § ��É'dyk�� § �R[f�\À s ¡fw�etb § �vÉ q p�l½� q
gjp�b:dfc�c�dfe�b*kjg Ï�ß � s�q gMe s�K w�g s lfk�gjp�d*g�gjp�b:��bØgjb u gjlfe q b*b q �¢dfk���À s ¡yw�e�b § �R[ q p�l�� q gjp�b®gje�w�b
Ï�ß lfnÑgMp�b ��lfw K � L�»�u p�dfe�¡fb*��¾ s ¡y¡ q �

� � q lf�ågMp�b���lfw K � L�»�u p�dye�¡fb*�¹¾ s ¡f¡ q p�d | b�d�i:w u p�k�dfe�etl½��b*emÛ q c�b u gje�w�i u lfi�c�dfetb��
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gjl1gjp�b s e�imw�lfk u lfw�kMgMb�e�c�dfe·g q�s kDÀ s ¡fw�etb § �vÇy�ï�7p�b q b�g���l�x s k�b*i�d�g s�u � s Ìrb*e�b*k u b q dfetb
s k q gMe�w�i�b�kMgMdf� s k s k u e�b*d q�s k�¡:gMp�b�d u*u b�c³gjdfk u b�lfnígMp�b�i ± t è½¼�¼rè Ò�Ò b | b�kMg q ��� s k u b��{b
w q bui ± t ¦=¦8b | b�kMg q	s k£gjp�b u dy� u w��vd�g s lfk�lyn�lyw�e{gjetd u x s k�¡(b�f u*s b*k uËL �Õ��b q p�l½� gjp�b�Û
��b*crb*k���b�k u b�lfnígMp svq b�f u�s b�k uËLÌs k£À s ¡fw�etb § �`Å ¦ �Z� s k u b�gMp s�q ��¡fw�e�b s�q ��w s gjb�ï�d*g�l | b*eÕgjp�b
e�b*¡ s lfk¹lfn s kMgjb*e�b q gj�«�{b£��lîk�l*g1i�l¤� s n L lfw�e	b
f u*s b*k uËL-K d q b��0lfk�gjp�b�i�lye�b�k�dfe�etl�� Û
� s�q gMe s�K w�g s lfk�lfnÑgMp�bZè1é�é£�

�7p�bZ¾ s ¡f¡ q dfe�b q ��l½��b*e9gMp�dfk�i:w�lfk q d q�u dyk K b q b�b*k s k�gjp�b3º�»Ê� svq gje s�K w�g s lyk q d*gçÅ ¦y¦
dfk���Å�É ¦ �ZbË�&i�d qtq b qFs k�À s ¡fw�etb § ��âf�Õ�¢etd u xmetb u lfk q gMe�w u g s lfk�b�f u�s b�k uËL n�df��� q l Ì�¡fe�df��w�df��� L
K b�¡ s k�k s k�¡Õ� s gjpÅº�»£Ü ¦ Æ Ô ��w�b%gjl�n�d s ��w�etb q�s k:c�d*g�gMb�e�k:e�b u lf¡fk s g s lfk . Å*É�0��9À�bØ��b*ergjp�dfkNQf� § Â
lfn�lfw�e�Å*É ¦ �ZbË�ðè é�é Ùhdfk���n�bË�{b�ePgjp�dfk ¥ Â lfn#Å ¦f¦ �mbØ�Ýlyk�b q Þ dye�b q ��l½�áb�k�lfw�¡fp gjl K b s k
gjp svq ��l½��b*e » b
f u�s b�k uØL etb�¡ s lfk��Ñi�dfx s k�¡«gjp�b7d u*u b*c�gjdfk u b��vl qtq lfn q ��l½�á¾ s ¡f¡ q lyk�� L d\n�e�d u g s lfk
lfn#d	crb*e u b�kMgj�m�7p svq�q i�df���¢b
Ìrb u g s�q{u lfi�c���bËgjb*� L ��lfi s k�d*gMb�� KML l*gjp�b�e qhLrq gjb*i�d*g s�u b�ete�lfe q
s k�gMp�b dfk�df� Lrq�s�q �
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Transverse Hadronic Energy (GeV)
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COT Track Multiplicity
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COT tracks in 0.4 cone
Ë0

Õ
1
×

2
ô

3
Ö

4
¾

5
Ø

6
Ù

7
Ú

8
¿

9
ë

10
×

C
O

T
H

W
 f

ak
e 

ra
te

 (
20

n
s 

cu
t)

0
Õ

0.1
Õ
0.2
Õ
0.3
Õ
0.4
Õ
0.5
Õ
0.6
Õ
0.7
Õ
0.8
Õ
0.9
Õ

1
×

Num. Tracks in 0.4 Cone

�
	�������Q������� Ò V�>¾'H�#8Q%I'*]JY
)!5[ºv»2·Rä�¼ >G�<)�°N]-"��B'*�<��YI+-�I%!$x]J"<Y#$G�#%!>G�
]-";57%!®=��$G%I'*�,%!>x8Q)!$G�
'*$G%!YZ®4>i>G:<$&$G)!:<"<D{'*���N8R:<)!"{'*$G%!YZ®4c

�#"��#$&�(V D<�#F¶)!>G]�'H�#DùU*VL'*�<��8R:<)!"ù]-"\'H�<���<%!D�$&)!"<]JY�%!"<Dë�I+-�IYK'*$G)!8Q%!�!"<�/'*]JYaYI%!+J)!$&]J8Q�K'*�I$&>Gc

Ò ]J"<Y#��'*�<]J>f]J>f%iY#%!+J)!$G]-8Q�K'H$&]JY��4:<%!"H'H]�'yV�	=° �,�K·�F��IYK'_]W'¬'*)^U¶�B$G�#+J%I'*]W.0�I+�V=ì<%I'B]J5¯'*�<��º(»�·Rä�¼
57%!®¯�B$&%('*�z]->�"<)I',�<]J�!�<+WVïY#)!$G$&�#+J%I'H�#Di'H)z'H�<�BYI%!+-)=$&]J8Ñ�/'*$G]-Yu¯�°�±�¯³²É�4:<%!"H'H]�'H]-�I>x%!"<D(�x]-�=:<$&�z»!c �
Y#)="<Ï<$&8Q>�'*�<]J>&c

x^�)W9�VU � �������C�0�K�C�íq\�K�¬¨ª2�0�9� ªî«R«_ �R®,�g�Ý��2���

Jµ��:�>&�?¼ ã ïIð©Â6)="*'H�KX�Á
%!$&+J)ý�/.0�I"*'H>�`Åñ M!	 M ò O�	JO!O!Oë�/.0�#"H'H>\57$&)=8â'*���5ò¹óõô³ö�÷õø
D<%I'H%!>&�/'IaÑ%!>Ñ%!"µ�!ù-�IYK'*$G)!"§>G%!8QF%ù-�a57)!$ '*�<]J>b57%6ú=�²$&%I'H�a8Q�#%=>&:<$G�#8Q�#"H'*cpJµ�9ùJ) )6úë]-"±'*�<]J>
�1ùJ�#Y/'*$G)!"\>G%!8QF%ù-�N57)!$
$G�#Y#)="<>¾'H$&:<Y/'*�#D ¿/8;:�)!"<>&ÀïF<%!>G>&]J"%ûN'H�<�E��$G%!Yéú�Á
:¯'*>_57$G)!8`�¬%!U%ùJ� ~ c-Ð!c
Ã^F¶)!"68Q%�ú4]J"%û;'*���ú��$G%!Yéú²Á
:¯'*>,°^�úYI%�ù-YI:%ùJ%I'*�ID�'H�<�;57%6ú=�ú$G%I'*�RU*V Y#)!:�"*'H]-"�ûR'*�<�;57$&%!Y/'*]J)!"
°N�<]JYZ�ë%�ùJ>&)\F�%!>&>i'H�<�=üá'*:<ULÁ
:¯'*>ú]J" �¬%!U%ùJ� ~ cJÐ\%="<D²'H�<�N'H�<$&�I�b�<]�û!� ]J)!"<] ´ %I'H]-)="vY#:á'*>ú]J"
�¬%!U%ùJ� ~ c ~ c



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u » �

µÝCOT Tracks in 0.4 Cone from 
Ë0

Õ
1 2 3

Ö
4 5

Ø
6
Ù

7 8
¿

9
ë

10

1/
(#

 E
ve

n
ts

)

0.1
Õ
0.2
Õ
0.3
Õ
0.4
Õ
0.5
Õ
0.6
Õ
0.7
Õ
0.8
Õ
0.9
Õ

1
Legend

 eventsµÝµÝ →ÞZ 
ß

 eventsνàµÝ →ÞW 
á
cosmic eventsâ

�
	�������b�������BÁ
)!8QF<%=$&]J>&)!"ï)!5�$&�1ùJ%I'H]�.<�i"4:<8RU��I$,)!5¶Á
ÈE��'H$&%!Yéú4>z]-"ÑO!c ~ Y#)!"<�_57)!$ û �K.<�#"H'*>)	
J �/.0�#"H'H>
	_%!"<DLY#)!>G8Ñ]JYb�/.0�I"*'H>&cL�
�<�b8Q�#%=" "4:<8;U¶�#$ú)=5¬'*$G%!Yéú4>ú]J"²'*���bY#)="<�ï57)=$ û %="<D
J �/.0�#"H'H>,° �I$&�N57)!:<"<DQ'*)ÑU��bMIc�� � %!"<DvMIc��6�ï$G�#>&F¶�#Y/'*]W.0�!ù�V�	�°N]�'H�\)!"�ù�VµMIc M ~ '*$G%!Yéú4>^]J"Ñ'*���
Y#)="<�E)!"a%�.<�#$&%6û!�E57)!$
Y#)!>G8Q]-YN�K.<�#"H'*>Gc



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u » ~

isolation fraction
ý0

Õ
0.02
Õ

0.04
Õ

0.06
Õ

0.08
Õ

0.1
Õ

0.12
Õ

0.14
Õ

0.16
Õ

0.18
Õ

0.2
Õ

C
O

T
H

W
 f

ak
e 

ra
te

 (
20

n
s 

cu
t)

0
Õ

0.1
Õ
0.2
Õ
0.3
Õ
0.4
Õ
0.5
Õ
0.6
Õ
0.7
ÕIsolation Fraction
þ

�
	������������Þ����^"<)I'H�<�#$,>¾V�>¾'H�#8Q%I'H]-Y )=5hºv»2·Rä�¼ >G�<)�°N]-"�û{%R>)ù-]�û!�H'C:<FH°^%!$&D;'H$&�I"<Db]J"R'*���
57%�ú¯�N$G%I'*�E%!>x'H�<�E$&�1û=]-)!"�"<�I%!$x'*�<��'H$&%!Yéú U¶�#YI)!8Q�#>2ù-�I>&>�]->G)�ùJ%I'*�ID<c

total muon energy (GeV)
ÿ0

Õ
1
×

2
ô

3
Ö

4
¾

5
Ø

6
Ù

7
Ú

8
¿

9
ë

10
×

C
O

T
H

W
 f

ak
e 

ra
te

 (
20

n
s 

cu
t)

0
Õ

0.05
Õ

0.1
Õ

0.15
Õ

0.2
Õ

0.25
Õ

0.3
ÕMuon Energy

�
	�������{����ì����x]J"<%�ù¹ºv»2·Rä�¼ >�V�>¾'*�I8Q%I'*]JY�F%ùJ)I'B>&�<)�°N]J"%ûB'*�<�,:<"<YI)!$&$G�1ùJ%I'*�IDú"<%I'H:<$&�,)!5¯'*���
'*$G%!Yéú4]-"�û=¯�°�±6¯I²��4:<%!"H'*]W'yV�'*) '*���N]J)!"<] ´ %('*]J)!"9�4:<%="*'H]�'H]-�I>i8Q�I%!>&:<$G�#DaU*V�'H�<�EY#%�ùJ)!$G]-8Q�K'H�#$Gc



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u » ò

�
�<��ºv»2·Rä�¼ . %!$G]-%!U�ù-�R°^%!>ú"�)I'�F<$G)!F¶�#$
ùWVµ>&]J8;:%ùJ%I'*�IDq]-"ë�!ù-�IYK'*$G)!"ëÂ6Á@%!>úYI%!"ëU¶�
>&�I�#" ]J"´�x]�û!:<$&�a»!c MIO�	C>&)\°^�6>G�<]-5 'H�#Dv'H�<��ºv»2·Rä�¼ . %!$G]-%!U�ù-�6]J"L'H�<�6Â6Á UHV�ñ c MIO
%!"<D²>&8Q�I%!$&�ID\]W'�°N]W'*�²U¶)I'*�²%ï$G%!"<D<)=8Öû!%!:�>&>&]J%!"a%!"<D²%!"a�/·�F�)!"��#"H'*]J%�ù�57:<"<Y/'*]J)!"Q'H)ï8Q%�ú¯�
]W'�ù-)2)�ú?ù-]�ú=�;'H�<���1ùJ�#Y/'*$G)!"ëD<%I'H%!cq�
�<��>&YI%�ù-�IDq�1ùJ�#YK'H$&)!"qÂ6Á�ºv»2·Rä�¼ Y#%="ëU�� >G�#�I"ý]J"
�x]�û!:<$G�#>_»!c M!MIc

dE/dx (ns)
�0 5 10 15 20

�
25
�

30 35 40
�

45 50
�0

�
0.02
�
0.04
�
0.06
�
0.08
�

0.1
�

0.12
�
0.14
�

Legend

Z electron (unscaled MC)
�
Z electron (data)
�

�
	�������Ý����õ ö��¡�
�<���!ù-�IYK'H$&)!"ùÂ6)!"H'*�/XZÁ
%!$)ù-)��K.<�#"H'*>ÑY1ùJ�#%=$
ùWV �<%�.0�{. %�ù-:��#>^'*)2)�ù-%=$
û!� 57)=$
ºv»2·Rä�¼ %!"<D�8;:<>�'úU¶�E>&�<]J5 '*�ID<c

��%=U%ù-�±»!c � >&��)Z°N>{'*����ïµã ä �� 57%�ú=�¡$G%I'*�I>;° �±57)!:�"<D 57)!$�U�)('*� ]-"�D<]�.�]JD<:<%�ùC%="<D
Y#)=8;U<]J"<�#D�]J)!"<] ´ %I'H]-)!"b. %!$G]-%=U%ù-�I>&c�ü<]J8Ñ]�ùJ%!$B'*)É���4:<%I'H]-)!"±»!c MR]J" '*�<�^ð§ã ä �� 57%�ú¯�{$&%I'H�
>¾'H:<D¯V�	4'H�<�_57%�ú=�_$&%('*�_)!5 '*�<�_�<]�û!�Ñ]-)!"�] ´ %I'*]J)!"ÑY#:¯'H>LùJ]J>¾'*�IDb]J"ï�¬%!U%ùJ� ~ c ~ %="<DE'H�<��ü¯'*:�UïÁ
:¯'H>
]J"L�¬%!U%ùJ� ~ c-Ð²"<�I�#D<�ID²'*)�U¶�Q57%!YK'H)!$&] ´ �IDv57)!$C�!ù-�IYK'*$G)!"<>N>&]J"<Y#�Ñ"<)²�K.<�#"H'*>RF<%!>&>G�#DL%�ù�ù�'H�<�#>G�
Y#:á'*>
	�57)!$
�/·�%!8QF%ù-�I�

�^�/'(ï^ã ä �� �
]�û!�H'RÂ6:<)="9��%�ú¯�N$G%I'*� � Í��0��Í Õ ��Í	�

� `GM1� ~4� M1� ~ au�§MIO æ�
³Ð `�»!c-Ð6a



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u »!»

dE/dx (ns)
�0 5 10 15 20 25 30 35 40 45 50

�

1/
# 

E
ve

n
ts

10
-5

10
-4

10
-3

10
-2

10
-1

Legend
�

W electrons (scaled MC)

W electrons (data)

�
	�������µ����õ�õ4�5�i5 '*�I$ú>&�<]J5 '*]J"%ûb'H�<�bÂ6Á@UHV ñ c M(O6%!"<Dë>G8Ñ�I%!$&]J"%ûb°N]W'*��û!%=:<>&>G]-%!"ë%="<D
�K·�F¶)!"<�I"*'H]-%6ù $&%!"�D<)!8 "4:<8;U¶�#$G>
	�'H�<�#$G�6]J> 8;:<YZ� U¶�K'G'*�#$b%�û!$&�I�#8Q�#"H' °N]W'*�v'H�<�6�!ù-�IYK'*$G)!"
D<%I'H%!c

°N�<�I$&��'H�<�N57%!YK'H)!$0Í��;YI)!8Q�#>^57$G)!8}'*���R>G]�·4'*�tù-]J"<�1	wÍ Õ 57$&)!8 '*�<�R�#]�û!�H'*�%	¬%!"<DtÍ	�;57$G)!8}'*���
'*�I"H'*� ù-]J"<��]J"¡'H�<��>&�IY#)!"�DµF¶)!$¾'H]-)!"ë)=5��¬%!U%ùJ��»!c � cý�
���²U¶)I'G'*)!8 ù-]J"<��ï6ã ä �� �
]�û!�H'
Â6:<)="=��%�ú=��$&%('*�_]->9]J"N'*���4ùJ%!>¾'0ùJ]-"<��)!54'*�<%I'z'H%!U%ùJ�i%!"�DbY#)=8Ñ�I>B57$G)!8 '*���iF<$G) D�:<YK'^)!52'H�<�#>G�
'*��$&�#�E57%!Y/'*)!$G>_%!>_>&�<)�°N"\]J"����2:�%I'*]J)!"\»=c-ÐQ%!U¶)�.0�#c

x^�)W9�Vl � �������C�0�K�C��� ª «R« _ �R®9�g�Ý�� ���

��)!$^'*����8Ñ�I%!>&:�$&�#8Q�I"*'6)!5�'*%!:<>{57%6ú2]J"%û�D<)!:<U�ù�V YZ��%!$
û!�IDý[i]�û6û!>
	�° ��ùJ) )6úv%I'²%±Â6Á
>&%=8ÑF�ù-�{)!5iM;8Q]�ù�ùJ]-)="b'*%!:<>C57$G)!8ÜJ ]J"b'*���vòÛø³ò�����ó�D<%I'H%!>&�/'*c�ü<]J"<Y#�{8R:<)!"±%!"<D¡�!ù-�IYK'*$G)!"
Ï<"<%6ù�F<$&)2D<:<Y/'*>N%!$&�Q]J"<Y1ùJ:<D<�ID ]-"�)!:<$EF<$G�K.�]J)!:<>�'y°^)\57%6ú=�Q$&%I'H�#>)	�°^�N°^%!"H'E'*�<]J>R57%6ú=�Ñ$&%I'H�
'*)v]-"<Y!ù-:�D<�6)!"%ùWVq'*%!:�>bD<�IY#%�V�]-"%ûq�<%=D<$&)!"�]-YI%�ù�ùWV c J§�a>&�!ù-�IYK'�'*���#>&�\�<%!D<$G)!"<]JY\D<�IY#%�V�>�U*V
$&�!�4:<]-$G]-"�ûC%L�K�K'��<%�.�]-"%ûb°93\Í©Ð ò PN�KSÉ%!"<D^í�º M1� O!c,ÈE"%ùWVN'*$&%=Yéú2>¶'*�<%I'B%!$G�B$&�IY#)!"�>¾'*$G:<YK'H�#D
°N]W'*�<]J"����Éº©O�� ÿÑ)=5�'H�<]->�F<$G]-8Q%!$�VÊ�K�K'N%!$G�E:<>&�ID%	<°N�<�#$G�����e� �Cí Î�� ��� Î c



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u »!ÿ

S�%!$&]J%!U%ùJ��`�>
a_Y#:á' Á
:¯'_. %�ùJ:<� Ò`Ä�%!>&>G]-"%û �
]�û!�H'jïN��$G%!Yéú
��%�ú=�E$G%I'*�~`Å]Ea

��$G%!Yéú ��%=U%ù-� ~ cJÐ Ð!ÿ!Ð�	Jÿ �!~
�zÂ��z� Í O!cJ»ïPN�KS Ð!» ~ 	 ò ÿ!O � ÿ�� O�M � O�� O �
[^%!D��9� Í ~ PR�/S »�	JO!Ð ò Ð�� Ð�M � O�� O �
�zÂ��z�¶Ó�[^%=D%�z� %!U¶)�.0� � 	 �!ò Ð M1� Ð �2� O�� O!Ð
Á
ÈE�
[LJ Í¼Ð!OQ"<> ~!~ 	 ò O!O MI»�� � Ð � O�� O!ÿ
�zÂ��z� 	¬[i%!D%�z� 	�Ó}Á
ÈE�
[LJ %!U¶)�.0� ò!ò » O�� Ð!O ~�� O�� O!O �
Á
ÈE�
[LJ Í¼Ð!OQ"<> ~!~ 	 ò O!O
Á
ÈE�
[LJ Í �!ò "<> O9`&M � M!a O��JO=O!Ð!Ð � O�� O!O!Ð!Ð
�
]�û=�*'(�y)!"�] ´ %I'*]J)!" �¬%!U%ùJ�#> ~ cJÐ�Ó ~ c ~ O ` ~ � ò4�§~ � ò a��§MIO4æ6Ô

S�%!$&]J%!U%ùJ��`�>
a_Y#:á' Á
:¯'_. %�ùJ:<� Ò`Ä�%!>&>G]-"%û �
]�û!�H'jïNÂ\:<)!"
��%�ú=�E$G%I'*�~`Å]Ea

��$G%!Yéú ��%=U%ù-� ~ cJÐ Ð!ÿ!Ð�	Jÿ �!~
�zÂ��z� Í O!cJ»ïPN�KS Ð!» ~ 	 ò ÿ!O � ÿ�� O�M � O�� O �
[^%!D��9� Í ~ PR�/S »�	JO!Ð ò Ð�� Ð�M � O�� O �
�zÂ��z�¶Ó�[^%=D%�z� Í}%!U¶)�.0� � 	 �!ò Ð M1� Ð �2� O�� O!Ð
Á
ÈE�
[LJ Í¼Ð!OQ"<> ~!~ 	 ò O!O MI»�� � Ð � O�� O!ÿ
�zÂ��z� 	¬[i%!D%�z� 	�Ó}Á
ÈE�
[LJ %!U¶)�.0� ò!ò » O�� Ð!O ~�� O�� O!O �
�zÂ��z�¶Ó�[^%=D%�z� %!U¶)�.0� � 	 �!ò Ð
ü¯'*:�U ��%=U%ù-� ~ cJÐ M O�� O � O � O�� O � O
Á
ÈE�
[LJ Í¼Ð!OQ"<> ~!~ 	 ò O!O
Á
ÈE�
[LJ Í �!ò "<> O9`&M � M!a O��JO=O!Ð!Ð � O�� O!O!Ð!Ð
ü¯'*:�U9Ó¼�
]�û!�H'��y)!"<c �¬%!U%ùJ�#> ~ cJÐ�Ó ~ c ~ O `GM1� ~4� M!� ~ a��§MIO æ�


"�#�$w&��6���ÈÌ������ �"!$# %	&('¡ã ä ��*)(+(, ��% + #-�/.10324# 56#7298$5:#;24&('<29= + #724&('>!/?@# .BA



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u »��

S�%!$&]J%!U%ùJ��`�>
a_Y#:¯' Á
:¯'_. %�ùJ:<� Ò`Ä�%!>&>G]-"�û ��) )=>&�vïR�¬$&%!Yéú
��%�ú¯�N$G%I'*�~`V]�a

��$G%!Yéú �¬%!U%ùJ� ~ c-Ð Ð!ÿ!Ð�	Jÿ �!~
Á
ÈN�
[�J Í �!ò "<> O�`GM � M!a O��JO=O!O � ÿ � O��JO!O=O � ÿ
�¬)2)!>G���y)!"<] ´ %I'H]-)!" ��%!U�ù-�I> ~ cJÐEÓ ~ c ~ O ` � � ÿ �§� �Jÿ6aL�§MIO4æ6Õ

S�%!$&]J%!U%ùJ��`�>
a_Y#:¯' Á
:¯'_. %�ùJ:<� Ò`Ä�%!>&>G]-"%û ��)2)!>&�vïNÂ6:<)!"
��%�ú=�E$G%I'*��`V]�a

��$G%!Yéú �¬%!U%ùJ� ~ cJÐ Ð!ÿ!Ð�	Jÿ �!~
ü¯'*:<U �¬%!U%ùJ� ~ cJÐ M ` � � ÿ �ý� �Jÿ6au�§MIO4æ6Õ
Á
ÈN�
[�J Í}Ð!OQ"<> ~!~ 	 ò O!O
Á
ÈN�
[�J Í �!ò "<> Ot`&M � MÄa O�� O!O!Ð!Ð � O�� O!O!Ð=Ð
ü¯'*:<U5Óî��)2)!>&�b�y)!"�c �¬%!U%ùJ�#> ~ cJÐEÓ ~ c ~ O `V��� Ð � ���JÐ6au�§MIO4æ�


"�#%$'&��6���QÚ��C��� �"!$#7%	&('±ã ä ��D)(+(, ��% + #E�/.10324# 5F� &$&(.B��24&('<29= + # 24&('G!/?H#7.BA

J§�¡F�$&)�.�]-D<�b'y°^)qD<]����I$&�#"H'�57%�ú¯�6$&%('*�#>�57$G)!8 )!:<$R'H%!:Ý>&%=8ÑF�ù-�Icn�
�<�¡Ï�$&>¾'¡]->�57)!$ï%
�<%!D�$&)!"<]JY '*%!: 57%�ú4]J"%ûq%q�<]�û=�%ù�VÉ]-)="<] ´ ]-"�û±'H$&%!Yéú�	i'H�2:�>²F�%!>&>G]-"%ûù%�ù�ù,'*���¡��$G%!YéúÝÁ
:¯'*>�]J"
�¬%!U%ùJ� ~ c-ÐE%!"<D 'H�<�f'*�<$G�#�_�<]�û!�%ùWV�]J)!"<] ´ ]J"%ûRYI:¯'*>z]J"Q��%!U�ù-� ~ c ~ cB�
����>G�#YI)!"<Db57%6ú=�_$&%I'H�
]->�57)=$
�<%!D�$&)!"<]JY�'H%!:<>�57%�ú4]J"%û %C�<]�û!�%ùWV�]J)!"<] ´ ]J"%ûC8;:�)!"%	='*���#$&�I57)!$&�
]W'
8R:<>¾'�F�%!>&>�'H�<��ü¯'H:<UQÁ
:¯'*>�]J"
�¬%!U%ùJ� ~ cJÐ^]J"ú%!D<D�]�'H]-)!"�'*)9'H�<�BYI:¯'*>�8Q%!D<��]J";YI%�ù-YI:%ùJ%I'*]J"%û,'H�<�BF<$G�K.�]J)!:<>x57%�ú¯��$&%('*�#cLü<]J"<Y#�B"<)
�K.<�#"H'*>iF<%!>G>�U¶)I'H�{'H�<�bü¯'*:�U²Á
:á'*>�%!"<Dú'*�<�E�<]�û!��]J)!"<] ´ %I'H]-)!"²Y#:á'*>
	�°^�N57%!YK'H)!$&] ´ �B'H�<]->_57%�ú¯�
$&%('*�QUHVq$&�!�2:�]-$G]-"%ûQ'*�<�I>&�C'y° )²Y#:á' YI%I'*�!û!)!$&]J�#>E>G�#F<%!$G%I'*�!ù�V!c9SB)I'*��57%�ú=�Q$G%I'*�I>N%=$&�QD<�#$G]�.<�#D
]J"��¬%!U%ùJ�Q»!c ò cÊü<]J"<Y#� °^�~ú4"<)�°`57$&)!8@'*�<�{�!ù-�IYK'*$G)!"�Â6Á©'H�<%I'C'*���~ºv»2·Rä�¼ . %!$G]-%!U�ù-�{]J>
"<)I'bF<$G)!F��I$
ùWVù8Q) D<�!ù-�ID ]J"²'*���ï>G]-8R:%ù-%('*]J)!"%	�°^�ï%=F<F%ùWV�'H�<�Ñ>&%!8Q�b>GY#%�ùJ]J"%û\%!"�Dv>&8Q�I%!$&]J"%û
Y#)=$&$&�IYK'H]-)!"�>z'H)C'H�<��. %!$&]J%!U%ùJ�E]-"{'*�<��'H%!:�>&%!8QF%ùJ�R%=>f° �N>&�<)�°@]J"5�x]�û=:<$&�C»!c M!MIc

x^�)W9�G� � �������C�0�K�C�JI©�¡� ª¬«R«î_ �R®,�g�Ý��2���

ÈE:<$�>&%!8QF%ùJ��)!50:�"2U�]-%!>G�#Dm�K�K'H>x]J>f)!U¯'H%!]J"<�#D{57$G)!8giNÁ �ÝD�%I'*%z'*$&]�û�û!�I$&�ID{)!"i'*����K�ø³ó L³÷¹÷
'*$G]�û6û!�#$G>&c±�
�<�b8Q�I%!"a143ý)!5�'*��]->R>&%!8QF%ùJ�b]J>;%!F�F<$&)�·�]-8Q%I'H�1ùWVL'H�<�Ñ>&%!8Q�b%=>�'*���ï8Q�#%="\143



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u » �

S�%!$&]J%!U%ùJ��`�>
a_Y#:¯' Á
:á'�. %�ùJ:<� Ò�Äf%!>G>&]J"%û �
]�û=�*'R�¬%!:²��$G%!Yéú
��%�ú=�E$&%('*�~`Å]Ea

[^%!D<$G)!"<]JYE��%!:�> �K�K'�°,3aÍ¼Ð ò 	�í�º MIcJO »�MÄ	-O�� ~
��$G%!YéúÊÓ��
]�û!�H'(�y)!"<c ��%!U�ù-�I> ~ cJÐEÓ ~ c ~ Ot`GM � M!a O��JO!O0MI» � O�� O!O�MI»

S�%!$G]-%!U�ù-��`¾>
a_YI:¯' Á
:á'�. %�ùJ:<� Ò�Äf%!>G>&]J"%û �
]�û!�H'ú�¬%!:�Â6:<)!"
��%�ú¯�E$&%I'H�=`V]Ea

[^%=D<$&)!"�]-YE�¬%!:<> �K�K'�°,3aÍ¼Ð ò 	�í²º`MIcJO »�M!	JO�� ~
�¬$&%!YéúÊÓ}�
]�û!�H'(�y)!"<c ��%!U�ù-�I> ~ cJÐEÓ ~ c ~ Ot`GM � M!a O�� O!O�MI» � O��JO=O�MI»
�¬$&%!Yéú �¬%!U%ùJ� ~ c-Ð ~ 	JO ò O
�¬$&%!YéúÊÓîü¯'*:<U �¬%!U%ùJ� ~ c-Ð ò O�� MIÐ �4� O��JO ò!ò
�¬$&%!Yéú�	�ü¯'*:�U%	�Ó}�
]�û!�H'(�y)!"<c ��%!U�ù-�I> ~ cJÐEÓ ~ c ~ O `¾Ð�� O � Ð�� O�aL�§MIO æ6Ô

"�#%$'&¾�\�f�����3Maã ä �� �¬$&%!Yéú�%="<DaÂ\:<)!"²57%�ú=�E$&%('*�#>x°N]W'*�{'*]�û!�H'R]-)!"�] ´ %I'*]J)!"²Y#:¯'H>&c

S�%!$G]-%=U%ù-��`¾>)aiYI:¯' Á
:á'�. %�ùJ:<� Ò�Äf%!>G>&]J"%û ��) )!>G�E��%!:��¬$&%!Yéú
��%�ú=�E$G%I'*��`V]�a

[i%!D<$&)="<]-YE�¬%!:<> �K�K'�°,3aÍ¼Ð ò 	�í�º MIcJO »�MÄ	-O�� ~
�¬$&%!YéúÉÓî�¬)2)!>G���y)!"<c ��%!U�ù-�I> ~ cJÐEÓ ~ c ~ Ot`GM � M!a O�� O!O�MI» � O�� O!O�M(»

S�%!$G]-%!U�ù-��`¾>
a_YI:¯' Á
:¯'_. %�ù-:�� Ò�Ä�%!>&>G]-"%û ��)2)!>&�C�¬%!:²Â6:<)!"
��%�ú=�E$&%('*��`Å]Ea

[^%=D<$&)!"�]-YE�¬%!:<> �K�K'(°93\Í Ð ò 	<í�º�MIcJO »�M!	JO�� ~
�¬$&%!YéúÊÓî�¬)2)!>G���y)!"<c �¬%!U%ùJ�#> ~ cJÐ�Ó ~ c ~ O9`&M � M!a O��JO=O�MI» � O�� O!O�MI»
�¬$&%!Yéú ��%=U%ù-� ~ cJÐ ~ 	JO ò O
�¬$&%!YéúÊÓîü¯'*:<U ��%=U%ù-� ~ cJÐ ò O�� MIÐ ��� O�� O ò!ò
�¬$&%!Yéú�	�ü¯'*:�U%	�Óî��)2)!>&�b�y)!"<c �¬%!U%ùJ�#> ~ cJÐ�Ó ~ c ~ O `�Ð��JO � Ð��JO�au�ýMIO4æ6Ô

"�#�$w&��6��������Maã ä �� ��$G%!Yéú�%!"<D²Â6:<)="a57%�ú¯�E$&%I'H�#>x°N]�'H�9ùJ)2)!>&�E]J)!"<] ´ %I'H]-)!"²Y#:á'*>&c



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u ÿ!O

57)!$�'*�<�i>¾'*%=U%ù-� ä �� cwJµ� 8Q%�ú=�9'*�<� %=>&>&:�8ÑFá'*]J)!";'*�<%('B'*��� 8Q%I·�]-8R:<8 °93~�K�K' ]->�'H�<� )!"��
$&�I>&F¶)!"<>G]-U%ùJ� 57)!$zÏ<$G]-"�ûi'*�<�R�K�K'9'*$G]�û6û!�#$GcwJ§�i�<%�.0�iY#)!8QF<%!$G�#D 57%6ú=�^$G%I'*�I>,57)=$�'H$&%!Yéú4>B��%Z.�]J"%û
���ÉÍ�O�� ÿQ)!5¶'H�<�EF<$&]J8Q%!$¾VÉ�K�/'_'*)C'*�<)!>G�E]-"<>G]-D���'*��%I'NY#)!"��1	<°N�<�#$G�����Ã� �Eí Î�� ��� Î c
Jµ�RYI)!8;U<]J"<�i'H�<�
'y° ) >G%!8QF%ùJ�#>^57)=$�YI%�ùJY#:%ùJ%I'*]J"%û )=:<$i57%6ú=�N$&%I'H�#>^%="<D\F<$G)�.�]JD<�R>¾V�>¾'H�#8Q%I'*]JY
�#$G$&)!$G>,'*)bY#)�.0�I$,'*�<�;D<]��¶�#$G�#"<YI�#>�°^�úÏ<"<D¡]J"ï'*���ú57%�ú=�;$&%I'H�#>,°N�<�I"¡Y#%�ùJY#:�ù-%I'H]-"�û�]-"<>G]-D��KX �K�/'
%!"<D²)!:¯'H>&]JD<�KXä�K�K'R>&�IF<%!$G%I'*�!ù�V!c
J§�Q>G�1ùJ�#YK'ï%�U<%!>G� '*$&%=Yéú\>&%=8ÑF�ù-� '*��%I'ÑF<%!>G>
'H�<�QY#:¯'H>C]-"��¬%!U%ùJ�{»!c-ÿ=c(J§�^'H�<�#"�YZ�<�IYéú

57)!$R�<]�û=�%ù�V4X�]-)!"�] ´ ]-"%û\�K.0�I"H'*>Q]-"²'*�<]J>ú>&%=8ÑF�ù-� UHVµY#)!:�"*'H]-"�ûb'*�<�ï"2:�8;U¶�#${)!5�'H$&%!Yéú4>i°N��]-YZ�
F<%!>G>,U¶)I'H�E'H�<�i�¬$&%=Yéú{Á
:¯'*>9]-"Ñ�¬%!U%ùJ� ~ cJÐN%!"<DC'*�<���<]�û!�%ùWV²]-)!"�] ´ ]-"%ûRY#:¯'H>,]J"Ñ��%!U�ù-� ~ c ~ cwJµ�
F¶�#$&57)=$&8T%ú>&]J8Q]�ùJ%!$
F<$G) YI�#>&>f'H)úÏ<"<D;'H�<��iEÁ �ON�?H&('�57%�ú=�^$&%I'H� UHV¡Y#)=:<"H'*]J"%û^'*�<�C"4:<8RU��I$
)!5�'H$&%!Yéú4>ú]J"a'H�<�v�K�/'�>&%=8ÑF�ù-�I>^°N�<]-YZ�ëF�%!>&>ú)=:<$RU�%!>&� 8R:<)!" YI:¯'*>;]-" �¬%!U%ùJ�b»=c-ÿ6%="<Da'*���
"4:<8;U¶�#$CF�%!>&>G]-"%ûú'H�<�Qä �� ���@Y#:á'*>C]J"¡��%!U�ù-� ~ c ~ c{�
�<�I>&�Q57%�ú¯�{$&%I'H�#> %!"�D�'H�<�ú"4:<8RU��I$&>
:<>G�#DÑ'H)QÏ<"<D{'*�<�I8`%!$&�E%�ù�ùø57)!:�"<Da]J"²��%!U�ù-�E»!c � c
J§�^%�ù->G)jùJ) )�ú¯�#D�57)!$9%^1436D��#F¶�#"<D<�I"<Y#�C]J" )!:�$¬'*$G%!YéúÑ57%�ú=� $G%I'*�i:<>&]J"%û£ùJ) )=>&�^]J)!"<] ´ %('*]J)!"

Y#:á'*>&c_�
�<]J>�° %!>x'H�<�E)!"%ùWV±>&%!8QF%ùJ�
°N]�'H�a�<]�û!�²�#"<)=:%û!��>¾'H%I'*]J>¾'H]-YI>i57)!$
%ÑF¶)I'*�I"*'H]-%6ù�ùWV±8Q�#%!"áX
]J"%û!57:%ùz$&�I>&:%ùW'*ca��%=U%ù-�ï»!c��a>G�<)�°N>�'*���Ñ57%6ú=�b$G%I'*�I>E57)!$�'*$&%=Yéú2>R�<%�.�]-"%ûÑ143Ñû=$&�#%('*�#$
'*��%!"L)=$
ùJ�#>&>
'*��%!" ~ O�PR�/S�`�'*���{8Ñ�I%!"�)!5�'H�<�{8Q)!8Q�#"H'*:�8¤D<]->�'*$G]-U<:á'*]J)!"%a
	9%!>B°^�1ù�ùz%!>C57)!$B'*$G%!Yéú4>
]J"<>&]JD<�E)!$�)!:á'*>&]JD<��'*���CF<$&]J8Q%!$¾V~�K�K'~`�%!"�]-"<>G]-D�� �K�/'�'*$G%!Yéú ]J>
D<�#Ï�"<�#D²%!>��<%�.�]J"%ûP��� º O�� ÿ
57$&)=8T'*���{�<]�û=�<�#>�'Ê°93��K�K'Q]J" '*�<�Q�K.<�#"H'IaGc��
�<�{�<]�û!��1436'*$&%=Yéú2>E�<%�.<�Ñ%�ùJ%!$
û=�#$C57%�ú¯�{$&%I'H�
U¶)I'*� ]J"<>G]-D<�C%="<D�)!:¯'H>&]JD<�B'*�<�0ù-�I%!D<]J"%û0�K�K'Hc�ü<]J"<Y#�B'H�<� 8Q�#%!"�)=5�'*�<�Cä �� 143¡D<]J>¾'*$G]-U�:¯'*]J)!"
]J>�]J"{'*�<� ~ OQPR�/Sn$&%!"%û=�1	 °^�R%=F<F%ùWV�"<)C143LD<�IF��I"<D<�I"*'ú57%�ú=�E$G%I'*�I>&cRJ§�E>&��)Z° >¾V�>¾'H�#8Q%I'*]JY
�#$G$&)!$G>z°N��]-YZ�6YI)�.0�#$z'*�<�ED<]��¶�#$&�I"<Y#�I> ]J"\57%�ú¯�R$G%I'*�I>�57)=$�F�%!$¾'H]-Y!ù-�I>9°N�<)!>G�i143?ù-]J�#>�%!U¶)�.0� ~ O
PN�KSn)!$f°N�<)!>G��1 3?ùJ]-�I>iU¶�1ùJ)�° ~ OQPN�KSúc

� Y#)!"�Ï<$&8Q%I'H]-)!"±)!5ª'*���{)Z.<�#$G�#>¾'H]-8Q%I'H�ï)=5ª'H�<�£iEÁ �nÂ\:<)!"±57%�ú=�{$G%I'*�{:�>&]J"%ûE�K�/'QD<%I'H%
Y#%=8Ñ�9'*�<$G)!:%û!�;'H�<�^%!"�%�ù�V�>G]->
)!5ª%;Y#)!"H'*$G)�ù�>G%!8QF%ùJ�B°N]�'H�<]-";'H�<� 8R:<)!"�D<%I'H%!cwJµ� Y#:�$&$&�I"H'IùWV



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u ÿ�M

S�%!$G]-%!U�ù-� Á
:¯'
S�%!>G�E��$G%!Yéú

���¼57$G)!8`F<$G]-8Q%!$�VÊ�K�K' Í¼O=c-ÿ
¸ ¹ A ¸ º¼»!O!cJOQY#8

Ò ü¯'H�#$&�I)ï��]�'H> Q � ü%�a°N]W'*��Q ò �<]�'H>_)!$_Á
ÈN�eù-%�V<�#$iº � »
Ò �z·�]J%�ùª�<]W'*> Q � ü%�a°N]W'*��Q ò �<]�'H>_)!$_Á
ÈN�eù-%�V<�#$iº � »

¸ ¯ A ¸ º¼O!cJÐÑY#8
`¾]J>&)�ùJ%I'*]J)!"²]-" ½ �NO=c ~ Y#)="<�1aGÎ#143 º`M(c-O

143 Í}Ð!OQPN�KS
Ê2Ë0Ì�3 Í M ~ O{Y#8

Á
)!>&8Q]JY ½ %�V S��K'H)
S�%!>&�EÂ6:�)!"

�0ù�ù�S�%!>G�N�¬$&%=Yéú�Y#:¯'H> `¾>&�I�R%=U�)�.0�!a
¸R��²¶Ë<S�Tx¸ º � cJOÑY#8
¸R��²¶Ë<S � ¸ º ò cJOÑY#8
¸R��²¶Ë<S1Uú¸ º¼»!cJOÑY#8

"�#%$'&�� �f������S�%!>G�²�¬$&%=Yéúë%!"<D S�%!>&��Â6:�)!"µÁ
:¯'H>Q:<>&�IDµ]J"ýYI%�ù-YI:%ùJ%I'*]J"%û²'H�<��iEÁ � 57%�ú¯�
$&%('*�#>Gc

�¬$&%=Yéú�>&�1ùJ�#Y/'*]J)!" Ò��¬$&%!Yéú4>^F�%!>&>G]-"%û Ò`)=5wS�%=>&��'*$G%!Yéú4> ��%�ú¯�E$&%I'H�=`V]Ea
��) )=>&�C]J)!"<] ´ %I'H]-)!"²Y#:á'*>

1 3\º ~ OÑPN�KS » M!���6	 MIÿ=Ð O�� O!O � M � � O��JO=O�M � O
�y"�>&]JD<���K�/'
1 3\º ~ OÑPN�KS � ò M ò � 	 ~ O0M O�� O ò!�!��� O��JO=O ò �
ÈE:¯'H>&]JD<� �K�K'
1 3\Í ~ OÑPN�KS � M M � MÄ	-»!O=» O�� O�MI»!Ð � O��JO=O!Ð �
�y"�>&]JD<���K�/'
1 3\Í ~ OÑPN�KS �!Ð MIO!O6	 M ò M O�� O���M � � O��JO=O � O
ÈE:¯'H>&]JD<� �K�K'

"�#%$'&��±�f��Þ�����) )=>&��iEÁ � �¬$&%!Yéú²ã ä �� 57%�ú=�R$&%I'H�#>i]-"6U�]-"<>^)!5x]J"<>&]JD<�#Î=)!:¯'*>G]-D��0�K�K'{%="<D
�<]�û!�<Î�ùJ)�°É143øc



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u ÿ!Ð

S�%=$&]J%!U%ùJ��`¾>)a_Y#:¯' Á
:¯'_. %�ùJ:<� Ò�Ä�%!>&>G]-"�û �
]�û!�H'�iNÁ � �¬$&%!Yéú
�¶%6ú=�C$&%('*�~`Å]Ea

SB%!>&�E�¬$&%!Yéú �¬%!U%ùJ�N»=c-ÿ » � � 	 �!� O
�¬$&%=YéúÊÓ��
]�û!�H'��y)="<c �¬%!U%ùJ�#> ~ cJÐEÓ ~ c ~ M!� O��JO=O!Ð��!Ð � O�� O!O!O=»!»[`äãæåÄ¸³åça

å=A	V AyAyA � Õæ=A	V AyAyA � \ `Åãæèhãæåça

S�%!$&]J%!U%ùJ��`�>
a�Y#:¯' Á
:¯'_.�%6ù-:<� ÒnÄf%!>G>&]J"%û �
]�û!�H'jiEÁ � Â6:<)!"
��%�ú=�E$&%('*�~`Å]Ea

S�%!>G�RÂ6:�)!" �¬%!U%ùJ�E»!cJÿ ò 	 ~ M(»
��$G%!YéúÉÓü¯'H:<U �¬%!U%ùJ� ~ cJÐ �!ò!~ »�� ò!~2� O�� �!~
�zÂ��z� Í}O!cJ»QPR�/S � ~ M1� ÿ ~2� O�� M!�
[^%!D��9� Í ~ PN�KS » � M1� Ð!ÿ � O�� M ò
�zÂ��z� 	�[i%!D%�z� %!U�)�.<� ~ » O��3� ~ � � O�� MIÐ ò
�zÂ��z� 	�[i%!D%�z� 	ªÁ
ÈE�
[LJ %!U�)�.<�1	¬Í¼Ð!OQ"<> MIÐ O�� Ð!Ð!Ð � O�� O!» ~
Á
ÈE�
[LJ Í �!ò "<> M M1�3�!Ð � M1�3�!O
��$G%!Yéú�	�ü¯'*:<U�	�Ó��
]�û=�*'(�y)!"�c ��%=U%ù-�I> ~ c-ÐEÓ ~ c ~ M O��JO�MÄ� ò�� O�� O�M!� ò

"�#%$'&��q�f��ì��ÊiEÁ � ã ä �� �¬$&%!Yéú±%!"�D Â6:<)!"L57%�ú=�ï$&%I'H�#>_°N]�'H�²'*]�û!�H'�]J)!"<] ´ %('*]J)!"vYI:¯'*>Gc
�
�<�E�¬$&%!Yéú 57%6ú=�E$&%I'H�C]-"�Y1ùJ:<D<�#>�>¾V�>�'*�#8Q%I'H]-YR�#$G$&)!$G>f'*)QY#)�.0�I$z'H�<�C$&%="%û!�CU¶�K'y°^�#�#"Ñ'*�<�C57%�ú¯�
$&%('*�#>R57)!$;>G%!8QF%ùJ�#>úU¶)I'*�v]-"<>G]-D�� %!"<D )=:¯'*>G]-D<�N'*�<�ïF<$&]J8Q%!$¾V��K�K'Hcv�
�<�b>¾'*%('*]J>¾'*]JY#>;%!$&�E'*)2)
ùJ)Z° '*)Q]J"<Y1ùJ:<D<�N>¾V�>¾'H�#8Q%I'H]-YR�#$&$G)!$&>_57)!$x1 3LD<�IF��I"<D<�#"�Y#�;%=>f° �!ù�ùJc



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u ÿ �

S�%=$&]J%!U%ùJ��`¾>)a_Y#:¯' Á
:¯'_.�%6ù-:<� Ò`Äf%!>G>&]J"%û ��)2)!>&�biEÁ � ��$G%!Yéú
��%�ú=�E$G%I'*�~`Å]Ea

SB%!>&�E�¬$&%!Yéú ��%!U�ù-�N»!cJÿ » � � 	 �=� O
�¬$&%=YéúÉÓî��) )=>&�b�y)!"<c �¬%!U%ùJ�#> ~ c-ÐEÓ ~ c ~ Ð!O ~ O�� O � M � � O��JO!O=Ð!Ð[`äãæåÄ¸³åça

å=A	V A � AyAæ=A	V A Î Ï�W `ÅãéèÛãæåça

S�%!$G]-%!U�ù-��`¾>
a_YI:¯' Á
:¯'_. %�ù-:�� Ò`Äf%=>&>&]J"%û ��)2)!>&�biEÁ �¼Â\:<)!"
��%�ú¯�N$G%I'*��`V]Ea

S�%!>G�EÂ6:<)!" ��%!U�ù-�E»!cJÿ ò 	 ~ MI»
�¬$&%!YéúÉÓ¬ü¯'*:<U ��%!U�ù-� ~ cJÐ �!ò!~ »�� ò!~�� O�� �!~
Á
ÈE�
[LJ Í �!ò "<> M O�� O�M!� ò�� O��JO�MÄ� ò
�¬$&%!Yéú�	�ü¯'*:�U%	�Óî��)2)!>&�b�y)!"<c �¬%!U%ùJ�#> ~ c-ÐEÓ ~ c ~ M O�� O�M!� ò�� O��JO�MÄ� ò

"�#%$'&��±�f��õ!ö���iEÁ �@ã ä �� �¬$&%=Yéúa%!"�D6Â6:<)!"\57%�ú=�ú$G%I'*�I>9°N]W'*��ùJ)2)!>&�R]-)!"�] ´ %I'*]J)!"6YI:¯'*>Gc
�
�<�E�¬$&%!Yéú 57%6ú=�E$&%I'H�C]-"�Y1ùJ:<D<�#>�>¾V�>�'*�#8Q%I'H]-YR�#$G$&)!$G>f'*)QY#)�.0�I$z'H�<�C$&%="%û!�CU¶�K'y°^�#�#"Ñ'*�<�C57%�ú¯�
$&%('*�#>C57)=$B143ëÍ ~ O�PN�KS %!"<D�143ëº ~ O²PN�KS >G%!8QF%ùJ�#>E57)!$ U¶)I'*�±]J"<>&]JD<�Q%!"<D±)!:á'*>&]JD<� '*���
F<$G]-8Q%!$�VÊ�K�K'Hc

°N]J>&�;'*)RF<$&�I>&�I$¾.0�B'H�<�^U�ù-]J"<D >�'*%I'H:<>�)!5 'H�<�9'H)!F¶)�ù-)6ûIV²Y#)!"H'H%!]-"�]-"%û;%ú>&]J"%û�ùJ�^�<]�û!�%ùWV4XZ]J)!"<] ´ ]J"%û
'*$G%!Yéú
°N]�'H�ú>¾'H:<U{%!"<D{�<]�û!�£° Î 3 	<>&),°^��ùJ) )6ú=�#D{]J"i'H�<��D<%I'H%^57)!$�>&]J"%û�ùJ��'*$G%!YéúN�K.0�I"H'*>�F<%!>G>&]J"%û
)!:<$9�¬$&%!Yéú�	hü¯'H:<U%	�%!"<D=�y)="<] ´ %I'*]J)!" YI:¯'*>B�<%�.�]J"%û£° Î 3 º�Ð!ORPR�/S{c�Jµ�^57)!:<"�D Oú>&:�YZ���K.0�I"H'*>
:<>G]-"%û\)!:<$�'H]�û=�*'b]J)!"<] ´ %I'H]-)!"vY#:¯'H>ú%!"<DL%�ù->G)6O\�/.0�I"*'H>{:<>&]J"%û6)=:<$�ùJ) )=>&�bYI:¯'*>GcLÃi>&]J"%û6)!:�$
57%�ú¯�6$&%I'H�#> 57$G)!8 '*�<���K�K'±>G%!8QF%ù-�\Y#%�ùJY#:%ùJ%I'H�#D %!U¶)Z.<�1	
° �Ñ° )!:�ù-D �<%�.0�¡�/·�F��IYK'*�ID 8Ñ%="*V
iEÁ ���/.0�#"H'H>�'*)²F¶)!F<:%ùJ%I'*� 'H�<]->E>G%!8QF%ù-�Ic\�
�<�Ñ%!U<>G�#"<YI�b)!59>&:�YZ� �K.<�#"H'*>R>&�<)�°N>
'*�<%I'ï)!:�$
57%!Y/'*)!$G] ´ �#D�iEÁ �`Â\:<)!"v57%6ú=�b$G%I'*�I>R%=$&�Ñ)Z.<�#$G�#>¾'H]-8Q%I'H�#>GcL�
�<�I$&�I57)!$&�!	�]-"L)!$&D��#$
'*)\U¶�K'G'*�I$
F<]J"ïD�)Z°N"C'*���#>&�_57%�ú¯�_$&%I'H�#>
	!°^�x°N]�ù�ù0:<>&�x'H�<]->z8R:<)!"QY#)!"H'H$&)�ù0>G%!8QF%ù-�_57)!$RiEÁ �©Â6:<)!"Q57%�ú¯�
$&%('*�bYI%�ùJY#:%ùJ%I'*]J)!"<>Gc���)!$�'H�<� D<�I"<)!8Q]-"�%I'*)!$R)!5f'*��]->ú57%6ú=� $G%I'*�!	f° � YI)!:<"H'*�ID6'*�<� "4:<8RU��I$
)!5
�/.0�#"H'H>Ñ]J"\'*��� 8;:<)="ëD<%I'*%\�<%�.�]J"%û±)!"%ùWVµ% ¿/U<%!>G� 8;:�)!"<À `�°N]W'*�ë"�)¡%!D<D<]W'*]J)!"<%�ù9U<%!>G�
'*$G%!Yéú4>
a�%!"<D9° Î 3 º Ð!OQPR�/S{cª�¬%!U%ùJ�N»=c M!M >G�<)�°N>9'*���N"4:<8RU��I$&>z° �E)!U¯'H%!]J"<�#DQ'*)QY#%�ùJY#:�ù-%I'H�
'*��]->_57%�ú¯�N$G%I'*�Ic



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u ÿ ~

S�%!$&]J%!U%ùJ��`�>
a_Y#:á' Á
:¯'_.�%6ù-:<� Ò`Äf%!>G>&]J"%û iEÁ �}Â\:<)!"
��%�ú=�E$&%('*��`Å]Ea

ü<]J"%û�ùJ�(S�%=>&�EÂ6:<)!" �¬%!U%ùJ�E»!c-ÿ6	 Ð�M � 	 M(O!Ð
° Î 3 º�Ð!OYXvï$Z

��$G%!Yéú�	�ü¯'*:<U�	�Ó�y)!"<c �¬%!U%ùJ�#> ~ c-ÐEÓ ~ c ~ Ot`&M � M!a O�� O!O!O ~ » � � O�� O!O!O ~ » �

"�#%$'&��Æ�f��õ�õ4� iNÁ � ã ä �� Â\:<)!"©57%�ú=�±$&%('*�#>�8Q�#%=>&:<$G�#D�57$G)!8 % ùJ)Z° ° Î 3 	;>G]-"�û�ù-�/X
'*$G%!Yéú±8;:<)="ë>&%!8QF%ùJ�#cL�
�<]->;>&]J"%û�ùJ� 57%�ú=�ï$&%I'H�b]J>�'H�<�b>G%!8Q� :<>&]J"%û6U¶)I'H��ù-)2)!>G�b%!"<D²'*]�û!�H'
]J)!"<] ´ %I'H]-)!"�YI:¯'*>)	ø>&)^°^� )!"�ù�Vtû!]W.0�C]W'C)!"<YI�C�<�#$G�#c
�
�<]J>
57%�ú¯� $&%I'H�1	�Y#)!:<F�ù-�ID{°N]W'*�;'H�<�miEÁ �
�¬$&%!Yéú `ÅùJ) )=>&�Ñ%!"<Da'H]�û!�H'³aR57%�ú¯�b$G%I'*�I>;57$&)=8 'H�<���K�K'�>G%!8QF%ùJ�#>ú]J>;:<>G�#Dë]J"vYI%�ù-YI:%ùJ%I'*]J"%ûb'*���
iEÁ �¼U�%!Yéú�û!$&)!:�"<D<c

�98/[ \ F(H� ^]�_@`�acbcd�>

ÈE"<�Q%!D¯. %!"H'*%6û!�Q)!5,F¶�#$G57)!$&8Q]J"%û�%�>&�#%=$&YZ�v57)=$C%5ùJ)!"%û(XéùJ]�.<�#DvD�)!:<U%ùWV4XZYZ�<%!$)û!�#D�F<%!$�'*]JY1ùJ�
]J>N'*���tùJ%!Yéúq)!5mü<Â U�%!Yéú�û!$&)!:�"<D<cpJ§�a�K·�F��IYK'ï'*�<�aU<%!Yéú�û!$&)=:<"<Dv'*)LY#)!8Q�a]-"±'*�<�a57)!$&8
)!5���]�û!��ù�Vµ]-)="<] ´ ]-"�û68;:<)="<>
	��!ù-�IYK'H$&)!"<>)	
�<%!D<$G)!"<]JYN'H%!:<>
	B%!"<D�iEÁ �¬�K�/'*>;%=>;D<�I>&Y#$G]-U¶�#Dq]J"
ü<�IYK'*]J)!"²»!c ME%!U¶)�.0�Ic

x^�G�9�)W � �C�9�feq��¨[®��9�0�9�C�C¢

� '{]J>^F¶)!>&>G]-U%ùJ�;57)=$i% û �K.<�#"H'C'*)ïF<$&)2D<:<YI��'*���#>&�R�<]�û!�%ùWVv]J)!"<] ´ ]J"%û 8R:<)!"<>9°N�<]-YZ�¡8Q%�ú¯�
:<Fï'H�<�úU<%=Yéú¹û=$&)!:<"�D¡57)!$^)!:�$^>¾'H:<D¯V!cú��%=U%ù-�;»!c M(Ð >&�<)�°N>,'H�<�ú�/·�F¶�#Y/'*�ID�"4:<8RU��I$C)!5x8R:<)!"
U<%!Yéú�û!$G)!:<"<D©�K.<�#"H'*>Gc �
�<�±U<%!Yéú�û!$G)!:<"<D 57$&)=8 8;:�)!"<>ú° )=:%ù-D U¶�¡F<$&)=F�)!$�'*]J)!"<%�ùz'*)6'*���
>
�4:<%=$&�ú)!5�'H�<�;8R:<)!"¡57%�ú¯�ú$&%('*�É`�%!Y#YI)!:<"H'*]J"%û�57)!$�'*���úD<:<F%ùJ]JY#]W'yVë)!5x8R:<)!"<>CF�$&�#>G�#"H'I	fU�)I'H�
)!5�°N�<]JYZ��8;:<>�'QU��;57%�ú=�I>
a&c�ü<]J"<Y#�{YI)!>&8Q]JY#>C%!$G�ú8;:�)!"¡�K.<�#"H'*>E%!"<D¡8Q%�VëU¶�úYI)!"H'*%!]J"<�#D±]J"
'*��]->,D<%I'*%N>&%=8ÑF�ù-�!	2'*���iU<%=Yéú¹û=$&)!:<"�D D<:<�z'*)NY#)!>G8Ñ]JY#>B]->9%�ùJ>&);YI)�.0�#$G�#D�UHVQ'*�<]J>9Y#%�ùJY#:%ùJ%I'H]-)!"�c



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u ÿ ò

�¬)2)!>G�vü��#%!$GYZ� �
]�û!�H'(ü<�#%=$&YZ�
Ò�? ã¤ðøðù�K.<�#"H'*> MIO6	 ~!ò ÿ MIO�	 ~!ò ÿ
`�ð �¶%6ú=�E$&%I'H�1a Î ` � � M �§� � M � O�� »�au�µM(O æ\�\ ` � �JÐ �µ� � Ð � O�� ò au�µMIO æ\ Ô
Ò ð S�ú¹û=c
�K.0�I"H'*> ` � � Ð �µ� � Ð � O��J»6aL�§MIO4æ<W ` � � �2�µ� � �2� O�� ò au�µMIO4æ\ Î

"�#%$'&��q�f��õ�Ç��Ê��)!"%ûIXæù-]W.0�ID D<)!:�U%ù�V4X�YZ�<%!$
û=�#D [i]�û�û=>RU<%=Yéú¹û=$&)!:<"�D D<:<�E'*)\��]�û!��ù�Vù]J)!"<] ´ ]J"%û
8;:�)!"<>N57$&)!8 ûªü >Gc��
�<�ïÏ�$&>¾'ï:<"�Y#�#$�'*%!]J"H'*]J�#>N%!$&�Q%�ù�ùx>�'*%I'H]->�'*]JY#%�ù�%!"�D�'H�<�Q>&�#YI)!"<DL%!$&�{>�V�>�X
'*�I8Q%I'*]JY#c

x^�G�9�G� q\�K��¨ª �0�9�geù��¨[®_�9�0�,�C�C¢

� 'ú]->i%�ùJ>&) F%ùJ%!:<>G]-U�ù-�ú57)=$i% û �K.0�I"H'C'*)bF�$&)2D<:<Y#�;�1ùJ�#YK'H$&)!"�>,°N�<]JYZ�¡%!$&�R�<]�û=�%ù�VL]J)!"<] ´ ]J"%û
]J"6U�)('*�Ñ'H�<��'H$&%!Yéú4]J"%û YZ�<%=8;U¶�#$ %!"�Dï'*�<�RY#%�ùJ)!$G]-8Q�K'H�#$G>&cvü<:<YZ�¡%!"a�K.0�I"H'C° )!:�ù-D6"�)I'ú)="%ù�V
�<%�.0�C'*)²D<�IF�)!>G]�'ï%²F�)=$¾'*]J)!"±)!59]�' ü >N�#"��#$
û(Vq]-"�'*���ï�!ù-�IYK'*$G)!8Q%�û!"<�/'*]JYïYI%�ùJ)!$&]J8Q�K'*�I$
	9U<:¯'ï]W'
°^)!:%ùJDL%�ùJ>&)�"<�I�#D '*)�>)ù-]JF '*�<$G)!:%û!�±%�Y#$G%!Yéú6]J"�'H�<�{D<�/'*�#Y/'*)!$C%="<D±D<�#F¶)!>&]W'ï�#"<�I$
ûIVë]-" '*���
�<%!D�$&)!"<]JY_Y#%�ùJ)!$G]-8Q�K'H�#$z%!>ø°^�1ù�ù-c
�
�<�_U<%=Yéú¹û=$&)!:<"�DbY#%6ù-YI:%ù-%('*]J)!"ï57$G)!8}�!ù-�IYK'H$&)!"<>ª°^��F�$&�#>G�#"H'
�<�I$&���#8QF%ùJ)�V�>C'*����F<$&)2D<:<Y/'\)=5�'H�<�5ï6ã ä �� Â6:<)!"ù%!"<Dq�¬$&%!Yéúv57%�ú=��$&%('*�;°N�<]JYZ��°^�
8Q�#%!>G:<$&�IDv:<>G]-"�û6? ã ïIï9Â\)!"H'*�KX�Á
%!$
ùJ)²]-"?ü<�#Y/'*]J)!"�»!c M(c � c�S�)('*��'*�<�QÂ6:<)="L%!"�DL�¬$&%!Yéú
.0�I$&>G]-)!"�> )!5¶'H�<]J>i57%�ú¯�;$G%I'*�E8;:�>¾'{U¶�N]-"<YI)!$&F¶)!$G%I'*�ID\>&]J"<YI�;)!"<�N)!5�'*�<�N�1ùJ�#Y/'*$&)="<>9°^)!:%ùJD6U¶�
$&�!�4:<]-$G�#Db'H)b�<%�.0�;%b>¾'H:<U6]J"\)!$GD<�#$z'*)ï57%�ú=�R% ä �� 	0°N]W'*�Ñ'*�<�R)I'*�<�I$^)!"��R�<%�.�]J"%û )!"%ùWVL%
�<]�û!�%ùWV6]J)!"<] ´ ]J"%û^'H$&%!Yéú4cCJµ� $&�!ù�V\)!"R'H�<� Y#)=$&$&�IYK'E8Q)2D<�1ùJ]J"%û{)!5 'H�<� D<�/'*�#Y/'*)!$BY#$&%=Yéú2>
]J";'*���
>&]J8;:�ù-%I'H]-)="Ñ'*)Eû!]W.0�E:<>�%!"�%!YIY#:<$G%I'*�EU<%!Yéú�û!$G)!:<"<Da8Q�#%!>G:<$&�I8Ñ�I"H'*c

�y" )!$GD<�#$_'*)6�I>¾'*]J8Q%I'*�N'*�<�ï"2:�8;U¶�#$ú)!5_?�ã ïIïBU<%!Yéú�û!$G)!:<"<Dë�/.0�I"*'H>
	x°^�bF¶�#$&57)=$&8ñ%
Y#%6ù-YI:%ù-%('*]J)!"a%=>�57)6ù�ùJ)�°N>&�

? ã ïIïRU�%!Yéú�û!$&)!:�"<D � h \
hÛÎ
hH�

ikj
ikl ��ïZ3nmpob��ï"S1q

� �9>�'*c�Ò ? ã ïIïR57%6úá%=U%ù-�C�/.0�I"*'H> �?ïZ3nmpov��ï"S1q Ð `�»!c � a



dfe^gihijfk9l�¤!o¦¥�gNdC§{s
lb¨~©ªti|Cp j ¨ ä �� p<r(s_tig^u ÿ!»

°N�<�I$&��h \ ]J>9'*���R"4:<8RU��I$ )!5f�/.0�I"*'H>C]-"Q'*�<�;?Éã ïIï;Â6Áµ'H�<%I';F<%!>G>&�#Db'H�<�N��$G%!Yéú�Á
:¯'*> \ 	
hhÎ¡%="<Drh@�¡%!$G�Ñ'H�<�6"4:<8;U¶�#$�)=5 û Y#%!"<D�]-D<%('*�#>b]-"Ý�!ù-�IYK'*$G)!" D<%I'H% %!"<D û Â\Á >G%!8QF%ùJ�#>
$&�I>&F¶�#Y/'*]W.0�1ùWV�	,%!"<D ikj %="<D ikl %!$G�^'*�<�{]J"H'*�1û=$&%I'H�#D?ù-:<8Q]J"<)!>G]�'H]-�I>;)!5ø'*���Ñ$G�#>GF��IYK'*]W.0�ÑD<%I'H%
>&%=8ÑF�ù-�I>&c �y"Q%!D<D<]W'*]J)!"%	[ïZ3�mso4û!]�.<�#>ø'*���
57%�ú=�
$G%I'*��57)=$x%!"Q�1ùJ�#Y/'*$&)="Ñ57%6ú2]J"%ûE%C�<]�û!�%ùWV�]J)!"<] ´ ]J"%û
'*$G%!YéúQ%!"<DÉï"S1q(û!]�.<�#>�'H�<�^57%6ú=�^$G%I'*�i57)!$z%!" �!ù-�IYK'*$G)!" 57%�ú4]J"%ûú%R�<]�û=�%ù�Va]J)!"<] ´ ]J"%ûi'H$&%!Yéú °N]W'*�
%Q>¾'H:<U<c
��%=U%ù-�\»!c M � >&��)Z°N>;'H�<�Ñ. %�ùJ:<�I> 57)!$C'*�<�I>&�b. %!$&]J%!U%ùJ�#>)	C%!"<DÝ�¬%!U%ùJ�\»!c M ~ >&�<)�°N>;'*��� û

�1ùJ�#Y/'*$G)!"\U<%=Yéú¹û=$&)!:<"�D<>iD��#$&]W.0�ID\:<>G]-"�ûE'H�<]->�8Q�K'H�<) D�c

h \ hhÎ h@� ikj ikl
� ò 	 ~!�!ò � 	 M ò � Ð!O6	-» � M Ð � Ð=c-O 1[Z(æ\ Ð!» ~ c-OC1[Z(æ\

"�#%$'&�������õ�Ì��6S�%�ùJ:<�I> ]-" �L�4:<%('*]J)!"Ý»!c � '*�<%('¡%!$G�\:<>G�#DÝ]J"§Y#%�ùJY#:�ù-%I'H]-"�û\'*�<�6�I>¾'H]-8Q%I'H�#D
"4:<8;U¶�#$�)!5¬57%�ú�%!U%ùJ�E�1ùJ�#YK'H$&)!"²�K.<�#"H'*>i]-"{'*���_ðùD<%('*%Q>&%!8QF%ùJ�#c

��)2)!>&��ü<�I%!$&YZ� �
]�û!�H'(ü<�#%=$&YZ�
�z>¾'Hc�Ò ?©ã ïIïN�K.<�#"H'*> MI»�	 M!M!M MI»�	 M!M!M
ïÊ`�Â6:<)!"�� �¬$&%!Yéú�a2�¶%6ú=�E$&%I'H� ` � � O �§� �JO�a��§MIO4æ\ Ô `�»�� �2� »�� � au�ýMIO4æ\t

Ò ïvS�%!Yéú�û!$&)=:<"<D²�K.0�I"H'*> ` ~ �3� �§~ ����a��§MIO4æ\ Î `GM1�JO � M!�JO�au�ýMIO4æ\ Õ

"�#%$'&��q�f��õ�Ú��Ê��)!"%ûIXæù-]W.0�ID D<)!:�U%ù�V4X�YZ�<%!$
û=�#D [i]�û�û=>RU<%=Yéú¹û=$&)!:<"�D D<:<�E'*)\��]�û!��ù�Vù]J)!"<] ´ ]J"%û
�1ùJ�#Y/'*$G)!"<>�57$&)!8 ûªü >Gc

x^�G�9�VU nb���feq��¨[®_�,�0�9�C�C¢

�µ'*%=:²D��#Y#%�V�]J"%ûï��%!D<$&)="<]-YI%�ù�ù�V±YI)!:%ùJDa]J"ú'*�<�I)!$¾V6�<%�.0�N�<]�û!���#"<)!:�û!��]-)!"�] ´ %I'*]J)!"�]-"{'*���
D<�/'*�#Y/'*)!$9'*)bF�%!>&>,'H�<�;D�)!:<U%ùWV YZ��%!$
û!�ID6[^]�û�û!>i]-)="<] ´ %I'*]J)!"6YI:¯'*>^%!"<D6%�ùJ>&)bF<:<"<YZ�b'H�<$&)!:�û!�

uwv;xzy|{3y}{3~�{p�4�z~	�E~	�-�����D{p~����z�|���7���	��� �������4�	�4���-{k� �p�����Exz���(�����������B~��-~	{E���/�:�-xz~	���Exz~��3�B{E����� �	�
  �z�By}�z¡��Exz�3�4�|�4¢��-�p���£� ~�¤	�¥�p~��E�¦y|��v§~	¨z�|�3©�ª «�ª



¬¥£®�¯�°¥±�²´³¶µG·�®¸¬C§º¹�²¼»P½;¾�¿1Àr°�»ÂÁcÃ<Ã�ÀÅÄ�¹C¾�®£Æ Ç¶Ç

ÈÊÉ$Ë�Ì^Ë$ÍÅÎ^Ï^ÐÅÌ¶ÉcÑ"ÍÓÒ¶Ï^Ô:Î(Õ�Ö1×ØÎÙÑ	Ò¶ÚÛÑ	ÐÅÚÊÒ	Ë$Î�Ë�ÍÅÎÙÔÅÒ�Ñ"ÜnÝ�Õ/Ì¶ÐÅÉÓÞ*ß£Îºà/ÍÓÌ¶ÐÅÚÊÞcÎ4áãâãÎ	Ñ4Ë�ä9Õ�Ì¶ÏåË$ÍÅÈÊà
ËçæãâãÎ¼Ì¶ä¦Î4èÅÎ(É�ËÙÐÓà/ÈÊÉÅÝ¼Ë�ÍÅÎ�Ë$Ò¶Ðéä9Ò¶ÜêÎ¸Õ�Ò	Ë$Î	àkß�Î¸ÏëÎ(Ò¶à�ÐÅÕ/Î	ÞìÈÊÉéíÓÎ(Ñ4Ë�ÈÛÌ�Éìî¶Öpï	ÖÊð¶Ö

×ñÎ¼Î	à-Ë$ÈÊÏëÒ	Ë$Î�Ë$ÍÓÎ¸É�ÐÅÏ�ÔãÎ	Õ�Ì�ä¦ä9Ò¶ÜzÒ¶ÔÓÚÛÎòË�Ò¶ÐDÎ4è<Î	É�Ë$à£ÔÓÒ¶à/Î	ÞìÌ¶ÉÙË$ÍÓÎ¸É�ÐÅÏ�ÔãÎ	Õ�Ì�ä¥ó�ôöõHõ
Î4èÅÎ(É�Ë$à¥ß£Î�Ñ	Ì¶ÐÅÉ�Ë1ÈÊÉ�Ë$ÍÓÎ£ÞÅÒ	Ë�Ò¶Ö�íÅÈÊÉÅÑ	Î÷Ë$ÍÅÈÊàòÉ�ÐÅÏ�ÔãÎ	Õ�Ñ(Ò�ÉøÔãÎ�Ñ(Ì¶Õ�Õ/Î	Ñ4Ë$Î	ÞøÐÅâøÔÓÒ¶à/Î	Þ*Ì¶É�Ï�ÐÅÌ¶É
ÈÊÉÅÎ(ùëÑ(ÈÊÎ(ÉÓÑ4æ>Ò�ÉÅÞúÞÅÌûß¸ÉúÞÅÐÓÎ�Ë$ÌPÍÅÒ¶ÞÅÕ�Ì¶ÉÅÈÊÑ�Ë�Ò¶ÐúÔÅÕ�Ò¶ÉÅÑ"ÍÅÈÊÉÅÝøä9Ì¶Õ3Ë$ÍÓÎ�Ëçß£Ì^ü@ýÊà£â:Î(Õ�Î4è<Î	É�Ë$þãß£Î
Ò¶âÅâÓÚRæPË$ÍÅÎ1ä9Ì¶ÚÊÚÊÌ"ß¸ÈÊÉÅÝºÑ	Ì¶Õ/Õ�Î(Ñ4Ë�ÈÛÌ�ÉÅàkË$ÌºÞÅÎ	Õ/Èÿè<Î¼Ò¶É*Î(àwË$ÈÊÏëÒ	Ë$Î	ÞéÉ�ÐÅÏ�ÔãÎ	ÕCÌ¶ä ó ô üÓüFÎ è<Î(É�Ë�à�ÈÊÉ
Ë$ÍÓÎ¸ÞÓÒ	Ë$Ò �

� à-Ë�Ö�� ó ôgü§ü@ýÊà�� �	�
��� ï
 �
� �Dü���� ���

� ï����(ð�� Ç � ï
���������������� ¶î�� �!���"� Ç î

� ï¶ï#�#� Ç ð�Î è<Î	É$Ë�à$� %wî¶ÖÛð'&

ß¸ÍÅÎ	Õ/Î(�	�
� Ý¶Èÿè<Î	à£Ë$ÍÅÎ*É�ÐÅÏ�ÔãÎ	ÕºÌ¶ä�ó ô õ@õÂÎ4è<Î	É�Ë$àëÑ(Ì¶ÐÓÉ$Ë�Î(ÞÅþ  �
� Ý¶Èÿè<Î	à�Ë$ÍÅÎøÏëÎ	Ò¶à/ÐÅÕ�Î(Þ
ó ô õ@õ Î(ùëÑ(ÈÊÎ(ÉÓÑ4æYþòÒ¶ÉÅÞ�ü#)+* ,-*;Ý¶ÈRèÅÎ(à�Ë�ÍÅÎ�ÔÅÕ/Ò¶ÉÓÑ"ÍÅÈÛÉÓÝìÕ/Ò�Ë$ÈÊÌ�Ì¶ä/. ïºÍÅÒ¶ÞÓÕ/Ì¶ÉÅÈÊÑ1Ë$Ò¶ÐÅÖ10�ÍÅÎ
ÔÅÒ¶Ñ"Ü�Ý¶Õ�Ì¶ÐÅÉÅÞÓà£Ñ(Ò�É�Ô:Î¼Ñ(Ò¶ÚÊÑ(ÐÅÚÊÒ	Ë�Î(ÞìÞÓÈÛÕ�Î(Ñ4Ë�ÚRæ ä9Õ�Ì¶Ï Ë$ÍÓÈÛàCÎ(àwË$ÈÊÏëÒ	Ë$Î	ÞúÉ�ÐÅÏ^Ô:Î(Õ�Ì¶ä¥Î è<Î	É$Ë�à/þ¦âÅÕ/Ì�2
èãÈÛÞÓÎ(Þ�Ë�ÍÅÎCä9Ò¶Ü�Î�Õ/Ò	Ë�Î�Ò�âÅâÅÚÊÈÛÎ	Þ�ÈÊà Ë�ÍÅÎ�âÓÕ/ÌnÞÅÐÅÑ4Ë�Ì¶ä�Ë$ÍÅÎ�ü30¦Õ�Ò¶Ñ"ÜºÒ¶ÉÅÞ54úÐÅÌ¶ÉPä9Ò¶Ü�Î�Õ/Ò	Ë�Î(à�þãà�ÈÛÉÅÑ	Î
Ô:Ì	Ë$Í ÒøË$Õ/Ò�Ñ"Ü>Ò¶ÉÅÞ Ò àwË$ÐÅÔ Ò¶Õ/ÎDÕ�Î#6�ÐÅÈÊÕ/Î(ÞØÈÛÉcË$ÍÅÎDà�Î(Ò¶Õ�Ñ"ÍÅÖ70�ÍÅÎ	à/ÎëË$Ò¶ÐGÔÅÒ¶Ñ"Ü�Ý¶Õ�Ì¶ÐÅÉÅÞÓà�Ò¶Õ�Î
à/ÍÓÌ"ß¸É�ÈÛÉ80 Ò¶ÔÅÚÊÎ¸î�Ösï���Ö

9 ÌnÌ¶à/Î¼íÅÎ	Ò¶Õ/Ñ"Í 0�ÈÛÝ¶Í�Ë�íÅÎ	Ò¶Õ/Ñ"Í
� à-Ë$Ö"� ó ôgü§ü Î è<Î	É$Ë�à ï¶ï	þ"� Ç ð ï¶ï	þ"� Ç ð
ü:%;4úÐÅÌ�É<�=0 Õ/Ò¶Ñ"Ü>&@? Ò¶Ü�Î¼Õ/Ò�Ë$Î %;�����@AB���"�'&C�Øï��>DFEHG %I�����JAK���"�'&C�ñï��>DFEHG
� üML�Ò¶Ñ"Ü�Ý¶Õ�Ì¶ÐÅÉÅÞ�Î4è<Î	É�Ë$à %I���Êî@A:���ÊîN�ñï��>D'O %;���7îPAB���7î�&C�Øï���D'O

Q/RTSVUIWYX[ZI\�] � 9 Ì¶ÉÅÝ�2ûÚÛÈÿè<Î	ÞrÞÅÌ¶ÐÓÔÅÚRæ>2ûÑ"ÍÅÒ¶Õ/Ý�Î(Þ_^�ÈÛÝ¶Ý�à�ÔÅÒ�Ñ"ÜnÝ�Õ/Ì¶ÐÅÉÓÞrÞÅÐÅÎ¼Ë$ÌìÍÓÈÛÝ¶ÍÓÚRæ ÈÊÌ¶ÉÅÈ"`(ÈÊÉÅÝ
ÍÅÒ¶ÞÓÕ/Ì¶ÉÅÈÊÑ�Ë$Ò¶ÐÓà�ä9Õ�Ì¶Ïba;ýÊà/Ö



¬¥£®�¯�°¥±�²´³¶µG·�®¸¬[cº¹�²¼»P½;¾�¿1Àr°�»ÂÁcÃ<Ã�ÀÅÄ�¹C¾�®£Æ Ç �

d	egfheIi jlk!m nporqtsPuhvFwCxzyz{

×ñÎ�Ñ(Ì¶ÉÅà�ÈÛÞÓÎ(Õ÷Ë�ÍÅÎ^Ñ	Ò¶à/ÎCß¸ÍÅÎ(Õ�ÎÙÐÅÉ�ÔÅÈÊÒ¶à/Î	Þ}|4Î4Ë^Î4è<Î	É�Ë$à1Ò¶Õ�Î�ÏëÈÊà/ÈÊÞÅÎ(É�Ë$È"~ÅÎ	Þ Ò¶à�ÍÅÈÊÝ¶ÍÅÚÿæ ÈÛÌ¶É�2
È"`(ÈÊÉÅÝ âÓÒ¶Õ-Ë�ÈÛÑ	ÚÛÎ	à/Ö>×ñÎDÐÅà�ÎëË�ÍÅÎ(������0¦Õ�Ò¶Ñ"ÜrÒ¶ÉÓÞK������4ìÐÅÌ¶É ä9Ò¶Ü�ÎDÕ/Ò�Ë$Î(àëÏëÎ(Ò�à/ÐÅÕ�Î(ÞñÈÊÉ
íÅÎ	Ñ4Ë$ÈÊÌ¶É î¶Öpï	Ö"�¶Ö���Î	Ñ(Ò¶ÚÊÚ�Ë�ÍÅÒ	Ë�Ë�ÍÅÎ�ß£ÎcÐÅà�ÎPË$ÍÅÎ3������4úÐÅÌ¶É Õ�Ò	Ë$Î	à�ÏëÎ(Ò¶à�ÐÅÕ/Î	Þ�ä9Õ/Ì¶ÏfË$ÍÓÎ
ÚÊÌ"ß�2�� ���1Ï^ÐÓÌ¶Éìà�Ò¶ÏëâÅÚÛÎ¼Ò¶ÉÓÞëË�ÍÅÎ�������0 Õ/Ò¶Ñ"Ü*Õ�Ò	Ë$Î	à�ä9Õ�Ì¶Ï�|4Î Ë�à/Ò¶ÏëâÅÚÊÎ(à�Ö

� ÉñÌ¶Õ�ÞÅÎ(Õ¼Ë$Ì�~ÓÉÅÞ Ë$ÍÓÎ3�����fÔÅÒ�Ñ"ÜnÝ�Õ/Ì¶ÐÅÉÓÞ Ñ(Ì¶É�Ë$Õ�ÈÛÔÓÐêË$ÈÊÌ¶ÉÅþòß£ÎúÑ(Ì�ÐÅÉ�Ë�Ë$ÍÓÎìÉ�ÐÅÏ^Ô:Î(ÕPÌ¶ä
ä9Ò¶ÜzÒ¶ÔÅÚÊÎ������ Î4è<Î	É�Ë$à1ÐÅà�ÈÛÉÅÝ�ÔÅÒ¶à/ÈÊÑ^Ñ	Õ/ÈÿË$Î	Õ/ÈÊÒ¶Ö�? Ò¶ÜzÒ¶ÔÓÚÛÎ������åÎ4èÅÎ(É�Ë$à1Ò¶Õ�Î�ÞÓÎ#~ÅÉÅÎ	ÞcÒ¶à3Ë$ÍÅÌ¶à�Î
Î4èÅÎ(É�Ë$à¦ÈÛÉ¸Ì¶ÐÅÕ Ï�ÐÅÌ¶É¸à/Ò¶ÏëâÅÚÊÎ÷ÍÓÒ"èãÈÊÉÅÝ£Ô:Ì	Ë�Í�ÒCÔÅÒ¶à�Î Ë�Õ/Ò¶Ñ"Ü£Ò¶ÉÅÞ¸ÔÅÒ¶à/Î�Ï^ÐÓÌ¶É�%wä9Õ/Ì¶Ï70¦Ò¶ÔÓÚÛÎ�î¶Ö Ç &/Ö
0�ÍÅÎCÉ�ÐÅÏ^Ô:Î(Õ�Ì¶ä ÔÅÒ¶Ñ"Ü�Ý¶Õ�Ì¶ÐÅÉÅÞPÎ4èÅÎ(É�Ë$à�ä9Õ/Ì¶Ï������ Ñ	Ò¶É¼Ë�ÍÅÎ(ÉëÔ:ÎCÑ(Ò¶ÚÊÑ(ÐÅÚÊÒ	Ë�Î(Þ�Ô$æ*Ï^ÐÅÚÿË$ÈÊâÅÚÿæHÈÊÉÅÝ
Ë$ÍÓÎ�É�ÐÅÏ^Ô:Î(Õ3Ì¶ä<ä9Ò�ÜBÒ�ÔÅÚÛÎòÎ4è<Î	É�Ë$à�Ô�æ^Ë$ÍÓÎ�âÅÕ/ÌnÞÅÐÅÑ ËCÌ¶ä�Ë�ÍÅÎ/������4úÐÅÌ¶ÉºÒ�ÉÅÞ�������0 Õ/Ò�Ñ"Ü�ä9Ò¶ÜêÎ
Õ/Ò�Ë$Î(à�ÖP0�ÍÅÎ¼Õ/Î(à�ÐÅÚÿË$à�Ì¶ä:Ë�ÍÅÎ(à�Î������ ÔÅÒ¶Ñ"Ü�Ý¶Õ/Ì�ÐÅÉÅÞéÑ(Ò¶ÚÊÑ(ÐÅÚÊÒ	Ë�ÈÛÌ¶ÉÓà�Ò¶Õ�Î¼à/ÍÅÌûß¸ÉìÈÊÉ(0¦Ò�ÔÅÚÛÎ¸î¶Öpï	î¶Ö

9 ÌnÌ¶à�Î¸íÓÎ(Ò¶Õ�Ñ"Í 0�ÈÊÝ¶Í�Ë�íÅÎ(Ò¶Õ�Ñ"Í
��ä9Ò�ÜBÒ�ÔÅÚÛÎz����� Î4è<Î	É�Ë$à ï� �þsï� '� ï� ¶þpï� ��
�����b%;4úÐÅÌ�É<�=0 Õ/Ò¶Ñ"Ü>& %/ï��"�PA ï#���>�'� * �DFE * G &C�ñï
� D'O %/ï��"�@AOï#���>�'� * �D � * � &C�ñï
� DFE �
? Ò¶ÜêÎ¸Õ�Ò	Ë$Î
��������L�Ò¶Ñ"Ü�Ý¶Õ�Ì¶ÐÅÉÅÞ�Î4è<Î	É�Ë$à %;���" PAB���� � ��* �D � * � &C�ñï
�>D � %I���"�@A:���"�@AB���7ð�&C�Øï���D �

Q/RTSVUIW�X+ZI\�X � 9 Ì¶ÉÓÝ�2"ÚÊÈRèÅÎ(Þ¼ÞÅÌ¶ÐÓÔÅÚRæ>2ûÑ"ÍÅÒ¶Õ/Ý�Î(ÞN^�ÈÛÝ�Ý¶à;ÔÅÒ¶Ñ"Ü�Ý¶Õ�Ì¶ÐÅÉÅÞ�ÞÅÐÅÎHË$ÌP�����1Ö�0�ÍÅÎh~ÅÕ�à-Ë�à/Î Ë
Ì¶ä;ÐÅÉÓÑ(Î(ÕwË$Ò¶ÈÊÉ�Ë$ÈÊÎ(àCÌ¶É^Ë�ÍÅÎ1ÏëÎ(Ò¶à�ÐÅÕ/Î	Ï�Î	É�Ë$àCÒ¶Õ/Î£à-Ë$Ò�Ë$ÈÊà-Ë$ÈÊÑ(Ò�Ú@Ò¶ÉÅÞ^Ë�ÍÅÎ1à/Î	Ñ(Ì¶ÉÅÞDÒ¶Õ�Î�à-æãàwË$Î(ÏëÒ	Ë�ÈÛÑ	Ö

d	egfheg� �}wh ¡or¢�nYorqts@uhvFwhxzyz{

0�ÍÅÎ1ÉÓÎ4Ë¼ÔÅÒ�Ñ"ÜnÝ�Õ/Ì¶ÐÅÉÓÞéÈÊà�ä9Ì¶ÐÓÉÅÞ*Ô�æcÒ¶ÞÅÞÓÈÛÉÅÝ£Ë�ÍÅÎ�ÍÅÈÊÝ¶ÍÅÚÿæìÈÛÌ¶ÉÓÈ�`	ÈÛÉÅÝëÏ�ÐÅÌ¶ÉÅþ@Î	ÚÛÎ	Ñ4Ë�Õ/Ì¶ÉÅþnË$Ò¶ÐÅþ
Ò¶ÉÅÞ£����� ÔÅÒ�Ñ"ÜnÝ�Õ/Ì¶ÐÅÉÓÞÅà/Ö�0 Ò¶ÔÅÚÊÎÙî¶Öpï Ç à�ÍÅÌûß¸àòË$ÍÅÈÊà�Ñ(Ò�ÚÛÑ	ÐÅÚÛÒ�Ë$ÈÊÌ¶ÉcÌ¶äHË$ÍÓÎ�Ë$Ì	Ë�Ò¶Ú ÔÅÒ¶Ñ"Ü�Ý¶Õ/Ì�ÐÅÉÅÞ
Î4áãâ:Î(Ñ Ë$Î(Þ6ÈÊÉ*Ë�ÍÅÎºÞÅÒ	Ë�Ò*ä9Ì¶Õ	6�ÐÅÒ�à/È¤2"à-Ë�Ò¶ÔÅÚÊÎëÞÅÌ¶ÐÅÔÅÚÿæ>2"Ñ"ÍÅÒ�Õ/Ý¶Î	Þ�^�ÈÛÝ¶Ý�à�Î4èÅÎ(É�Ë$à�Ö�^£ÒûèãÈÛÉÓÝéÒ�É6Î á>2
â:Î(Ñ4Ë�Î(ÞDÔÅÒ¶Ñ"Ü�Ý¶Õ�Ì¶ÐÅÉÅÞéà/ÌºÏ�ÐÅÑ"Íéà/ÏëÒ¶ÚÊÚÛÎ	Õ¥Ë$ÍÅÒ¶ÉDÌ¶ÉÓÎ�ÈÛà�ÒºÕ�Ò¶Õ/ÈÿËçæcä9Ì�ÕòÒ¶ÉDÎ4áãÌ	Ë�ÈÛÑ1à�Î(Ò¶Õ�Ñ"ÍDÌ¶äÅË$ÍÅÈÊà
ËçæãâãÎ	Ö�¥�à£ÒPÕ/Î(à�ÐÅÚÿË$þ<ß�ÎÙÒ�É$Ë�ÈÛÑ	ÈÛâÓÒ	Ë$ÎCË$ÍÅÒ	Ë^Ò¶É�æ Ì¶ÔÅà�Î(Õ-èÅÎ(ÞFÎ4èÅÎ(É�Ë$à�ß¸ÈRË�ÍÅÈÛÉ�Ë$ÍÅÎ�à/Î(Ò�Õ/Ñ"ÍcÕ/Î	Ý¶ÈÊÌ¶É
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Ò¶Õ�Î¸ÍÓÈÛÝ¶ÍÓÚRæFÚÊÈÊÜ�Î(Úÿæ*Ë$Ì�Ô:Î1à/ÈÊÝ¶ÉÅÒ¶ÚÊÖ

L�Ò¶Ñ"Ü�Ý¶Õ�Ì¶ÐÅÉÅÞéà/Ì¶ÐÓÕ/Ñ(Î ��L�Ò¶Ñ"Ü�Ý¶Õ�Ì¶ÐÅÉÅÞ � è<Î(É�Ë�à ��L�Ò�Ñ"ÜnÝ�Õ/Ì¶ÐÅÉÓÞ � è<Î	É$Ë�à
ÈÊÉ 9 ÌnÌ¶à�Î1íÅÎ(Ò¶Õ�Ñ"Í ÈÊÉ30�ÈÊÝ¶Í�Ë�íÅÎ(Ò¶Õ�Ñ"Í

ó�ôöõ@õ ¦åï
� D � ¦ ï�� DFE§E
ó ô ¨�¨ ¦ ï��>DFE§E ¦ ï���DFEHG
ó ô üÓü ¦åï
�>D'© ¦åï��>D'©
����� %;���� @AB���" � ��* �D � * � &C�Øï�� D � %;�����@AB���"�PAB���Êð�&C� ï�� D �

¥£ÚÊÚ;Ñ(Ì¶Ï�ÔÅÈÛÉÓÎ(Þ %;���� @AB���" �� ��* �D � * � &C�Øï�� D � %;�����@AB���"�PAB���Êð�&C� ï�� D �

Q/RTSVUIW<X+Z;\�ª � 0¦Ì�Ë$Ò¶Ú3ÔÅÒ�Ñ"ÜnÝ�Õ/Ì¶ÐÅÉÓÞ ÈÊÉ Ô:Ì	Ë$ÍFÚÊÌ§Ì�à/ÎëÒ¶ÉÅÞ*Ë$ÈÊÝ¶Í�ËPà/Î(Ò�Õ/Ñ"ÍéË�Ì¶â:Ì¶ÚÛÌ�Ý¶ÈÛÎ	à¼ä9Õ/Ì¶Ï Ò¶ÚÛÚ
â:Ì	Ë$Î	É$Ë�ÈÛÒ�Ú;à/Ì¶ÐÅÕ�Ñ(Î	à�ä9Ì¶Õ�6�ÐÅÒ�à/È¤2"à-Ë�Ò¶ÔÅÚÊÎ�ÞÓÌ¶ÐÅÔÅÚÿæ>2"Ñ"ÍÅÒ¶Õ�Ý¶Î(Þ3^£ÈÊÝ¶Ý¶à�Ö



×ØÎéÌ�ÔÅà/Î	Õ-è<ÎéÉÅÌ6ÞÅÌ¶ÐÅÔÓÚRæ>2"Ñ"ÍÓÒ¶Õ/Ý¶Î	Þ6Ëçß£Ì�2pË�Õ/Ò¶Ñ"Ü>Î è<Î	É$Ë�à�âÅÒ�à/à/ÈÊÉÅÝ6Î(ÈÿË$ÍÅÎ	Õ¼Ë�ÍÅÎDÚÛÌnÌ¶à�Î*Ì¶Õ�Ë$ÈÊÝ¶Í�Ë
ÈÊÌ¶ÉÅÈ"`(Ò	Ë�ÈÛÌ¶ÉéÑ(ÐBË$à/Ö�×ñÎ¸ÐÅà�ÎCË�ÍÅÈÛà�ÚÊÒ¶Ñ"Ü*Ì¶ä¥Î èãÈÛÞÅÎ	ÉÅÑ(Î�ä9Ì¶ÕCà-Ë�Ò¶ÔÅÚÊÎ�ÞÅÌ�ÐÅÔÅÚÿæ«2ûÑ"ÍÅÒ¶Õ�Ý¶Î(Þ�âÅÒ¶Õ-Ë�ÈÛÑ	ÚÛÎ	à�Ë�Ì
à/Î Ë�ÚÛÈÊÏëÈRË�à�Ì¶ÉDÚÊÌ¶ÉÅÝ�2ûÚÛÈÿè<Î	ÞìÞÅÌ�ÐÅÔÅÚÿæ«2ûÑ"ÍÅÒ¶Õ�Ý¶Î(Þ3^£ÈÊÝ¶Ý¶à�âÅÒ¶ÈÊÕCâÅÕ/ÌnÞÅÐÅÑ Ë$ÈÊÌ¶ÉÅÖ

0¦ÌPà/Î ËºÒ�ÚÛÈÊÏëÈRË^Ì¶É�Ë�ÍÅÎ¸Ï�Ò�à/à£Ì�ä:Ë$ÍÓÎ Á Ã<Ã ß�Î�ÍÅÒûè<Î�Ñ"ÍÅÌ¶à/Î	É£¬®�¯�°�±�¯²°�Ë$Ì�ÐÅà/Î�Ì¶ÐÅÕ�ÚÛÌnÌ¶à�Î
ÈÊÌ¶ÉÅÈ"`(Ò	Ë�ÈÛÌ¶É Ñ(ÐêË�à¸Ë�Ì ÞÅÎ Ë$Î	Õ/ÏëÈÛÉÓÎPË$ÍÅÎéÎ4áãâ:Î(Õ�ÈÛÏëÎ(É�Ë�Ò¶Ú£Ñ	Õ/Ì¶à�à�à/Î	Ñ4Ë�ÈÛÌ¶ÉÓÖØ×ñÎ�ÐÅà/Î�Ò�L�ÒûæÅÎ(à/ÈÊÒ¶É
Ò¶âÅâÓÕ/Ì¶Ò¶Ñ"ÍGä9Ì¶Õ£Ë�ÍÅÈÊà�âÓÕ/ÌnÑ(Î(à�à3³´� ï
µÛÖK¥£ä|Ë$Î	ÕºÎ(É�Ë$Î	Õ/ÈÊÉÅÝéË�ÍÅÎ^Ë$Ì�Ë$Ò¶Ú÷ÔÅÒ¶Ñ"Ü�Ý¶Õ/Ì�ÐÅÉÅÞØÎ áãâãÎ	Ñ4Ë$Î	Þ ä9Ì�Õ
Ì¶ÐÅÕ�à/ÈÊÝ¶ÉÅÒ¶ÚÊþCË�ÍÅÎúÎ	Õ/Õ/Ì�ÕøÌ¶É Ë$ÍÓÒ	ËcÔÅÒ�Ñ"ÜnÝ�Õ/Ì¶ÐÅÉÓÞÅþ^Ò¶ÉÓÞ Ò ï	î�����¶ Î(Õ/Õ�Ì¶ÕøÌ¶É Ë�ÍÅÎúÒ¶Ñ	Ñ(Î	âêË$Ò¶ÉÓÑ(Î
%-ÏëÎ	Ò¶É è§Ò¶ÚÛÐÓÎcä9Ì¶Õ¸Ë�ÍÅÎcä9Ì¶ÐÅÕPÏ�Ò�à/à*â:Ì¶ÈÛÉ�Ë�à·&/þ�Ë$ÍÓÎ7¸ ÔÅÒûæ<Î	à/ÖÊäg¹GâÅÕ�Ì¶Ý¶Õ/Ò�Ï %wâÅÕ/ÌûèãÈÊÞÅÎ(Þ Ô�æØË$ÍÓÎ
���z?GíêË$Ò�Ë$ÈÊà-Ë$ÈÊÑ(à@º¸Õ/Ì¶ÐÅâ»&�Õ/Î4Ë�ÐÅÕ/ÉÓÎ(ÞìÒ�è§Ò¶ÚÊÐÅÎ¼Ì¶ä+¦7�����¶ð Ç à/ÈÊÝ¶ÉÅÒ¶ÚHÎ4è<Î	É�Ë$à£Ò�Ë^Ò¼ ��'¶b��Ö 9 Ö;ä9Ì�Õ
�¸Î4è<Î	É�Ë$àòÌ�ÔÅà/Î	Õ-è<Î	ÞÅÖP0�ÍÅÈÊà÷â:Î(Õ�Ï�ÈÿË/Ë�Î(Þ�ÐÅà;Ë$Ì�~ÅÉÅÞ¼Ë$ÍÅÎCÎ4áãâ:Î(Õ�ÈÛÏëÎ(É�Ë�Ò¶ÚãÑ	Õ/Ì¶à�à÷à�Î(Ñ Ë$ÈÊÌ¶É�ä9Ì¶Õ3Î	Ò¶Ñ"Í
ÞÅÌ¶ÐÓÔÅÚRæ>2ûÑ"ÍÅÒ¶Õ/Ý�Î(Þ1^�ÈÛÝ�Ý¶àCÏ�Ò�à/àkß¸ÍÅÎ(É�âÅÐêË�ÈÊÉ$Ë�Ì¼Ë�ÍÅÎ¼ä9Ì¶ÚÊÚÛÌûß¸ÈÊÉÅÝëÎ#6�ÐÅÒ	Ë�ÈÛÌ¶É �

½�¾À¿�Á %ÀÂÄÃ@&Å� � à/ÈÊÝ¶ÉÅÒ¶Ú;Î è<Î(É�Ë�à
ÆÈÇtÉ °ËÊr±�ÌÍ°ËÎ§Ï1�Ð¸ÒÑh±�±�Ì�¨JÓ	Ô
ÔP���NÕÖÕ»× ×§%;ÂÄÃP&

� �����¶ð Ç
%;�' ������JAÂï	î��7î�&TtØ DFE �Ù¸ÚÑÛ±²±�ÌÜ¨	Ó	Ô
ÔP����Õ�Õ»× ×Ý%ÀÂÄÃP& � % Ç Ösï
&

? Õ/Ì¶Ï Ë�ÍÅÈÊà�Î�6nÐÓÒ	Ë$ÈÊÌ¶ÉPß£Î�Õ�Î(Ñ	Î(Èÿè<Î(Þcä9Ì�ÐÅÕCÎ4áãâãÎ	Õ/ÈÊÏëÎ(É�Ë$Ò¶Ú Ñ(Õ�Ì¶à/àI2"à�Î(Ñ4Ë�ÈÛÌ�ÉúÚÛÈÊÏëÈRË�à£ä9Ì¶ÕP^�ÈÛÝ¶Ý�à
ÏëÒ¶à/à�Î(à¼Ì¶äÛ ��¶þ�ï����¶þCï
���¶þkÒ¶ÉÓÞØï�î��Þº�ÎÒß à/ÍÓÌ"ß¸É6ÈÊÉM0 Ò¶ÔÅÚÊÎ Ç Öpï	Ö�íÅÈÛÉÓÑ(Î£ß£Î�Î áãâãÎ	Ñ4Ë$Î	Þ Ì�ÉÅÚRæ
ÉÅÎ	Ý¶ÚÛÈÊÝ¶ÈÊÔÅÚÊÎ�ÔÅÒ�Ñ"ÜnÝ�Õ/Ì¶ÐÅÉÓÞÅþ¦Ì�ÐÅÕP¬®�¯²°Í±$¯�°�Î4áãâ:Î(Ñ4Ë�Î(ÞúÚÊÈÊÏ�ÈÿË^âÅÚÛÌ�Ë^ÈÊà�ÈÛÞÅÎ	É�Ë$ÈÊÑ(Ò¶ÚÅË$Ì1Ë$ÍÓÎ¸ÚÊÈÊÏ�ÈÿË^âÅÚÛÌ�Ë

���
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ä9Õ/Ì�Ï Ë$ÍÅÎ�ÞÅÒ	Ë�Ò¶Ö/0�ÍÅÎ�ÞÅÒ	Ë�Ò�Õ�Î(à/ÐÓÚRË£ÈÛÉPÒ�ÚÊÌûß�Î	ÕòÏëÒ¶à�àòÚÊÈÛÏëÈÿË�Ì¶äkï	ð¶î�º�ÎÒß ä9Ì¶Õ�ÚÛÌ¶ÉÓÝ�2"ÚÊÈRèÅÎ(Þ Á Ã<Ã
ÈÊÉìÒ¶ÚÊÚ;ÞÅÎ(Ñ	Òûæ Ñ"ÍÓÒ¶ÉÅÉÅÎ	ÚÛà�Öz0�ÍÅÎ^àwæHàwË$Î	Ï�Ò�Ë$ÈÊÑ^Î(Õ�Õ/Ì¶Õ�à�Ò�Õ/Î�Ë$Ò¶ÜêÎ(ÉìÔ�æ6Ò¶ÞÓÞÅÈÛÉÓÝ�ÈÊÉ16�ÐÅÒ¶ÞÅÕ�Ò	Ë$ÐÓÕ/Î¸Ò¶ÚÛÚ
Õ/Î	ÚÛÒ�Ë$Èÿè<ÎéÎ4áãâãÎ	Õ/ÈÊÏëÎ(É�Ë$Ò¶ÚCÎ	Õ/Õ/Ì�Õ/àëÈÛÉY0 Ò¶ÔÅÚÊÎ(�¶Ö� K%Iâfä9Ò¶Ñ4Ë�Ì¶ÕÙÒ¶ÉÓÞKãÛ�z? Ñ(Õ�Ì¶à/àëà/Î	Ñ4Ë�ÈÛÌ¶É Î(Õ�Õ/Ì¶Õ�à
Ò¶Õ�Î�Ò¶âÅâÅÚÊÈÊÎ(Þ^Ë$Ì�Ë$ÍÅÎ	Ì¶Õ/Î Ë$ÈÊÑ(Ò¶ÚãÑ(Õ/Ì�à/à�à/Î	Ñ4Ë�ÈÛÌ¶É*à�Ì£ß�Î	Õ/Î1ÉÅÌ�Ë1ÈÊÉÅÑ(ÚÊÐÅÞÅÎ	ÞéÍÓÎ(Õ/Î�&�Ò¶ÉÅÞøÒ�âÅâÅÚÿæHÈÊÉÅÝ�Ë$ÍÓÎ
Ë$Ì�Ë$Ò¶Ú Õ/Î	ÚÛÒ�Ë$Èÿè<Î£Î	Õ/Õ�Ì¶Õ Ë�Ì�Ë�ÍÅÎ�Ñ	Ò¶ÚÊÑ(ÐÅÚÊÒ	Ë$Î	Þ*Ñ(Õ�Ì¶à/à÷à/Î(Ñ Ë$ÈÊÌ¶ÉÅÖ¥×ØÎ£ÐÅà�Î�Ë�ÍÅÎ�ÉÓÎ4á�ËòË�Ì^ÚÊÎ(Ò¶ÞÅÈÊÉÅÝÙÌ�Õ/ÞÅÎ	Õ
Ë$ÍÓÎ(Ì¶Õ�Î4Ë$ÈÊÑ(Ò�Ú;Ñ(Õ/Ì�à/à�à/Î(Ñ Ë$ÈÊÌ¶ÉÅà�Ò	Ë¸Î(Ò�Ñ"ÍìÕ/Î	à/â:Î(Ñ Ë$Èÿè<Î^ÏëÒ¶à�à�³´���'µÛÖ

ÁcÃ<Ã ÏëÒ¶à/à 9 Ì§Ì�à/Îz¥£Ñ	Ñ>� �Ûä � áãâ:Î(Õ/ÈÊÏëÎ(É�Ë$Ò�Ú ½ %�FØ$& 0�ÍÅÎ	Ì¶Õ/Î Ë$ÈÊÑ(Ò¶Ú ½�å+æ'ç %�tØ�&
 ��¼º�ÎÒß ���������PA�������� �������� Ç A��������'�PA��"���'�¶ð ���"�¶î�ð¶ð���A�������� ï�ï
ï����¼º¸ÎÚß ���������PA������¶î ���������¶îPA��������'�PA��"���'��� ���pï Ç ð�����A���� ï����'�
ï����¼º¸ÎÚß ����� ï	îPA����¶ð�� �����������PA������¶ð' PA��"����ð�� ���"��� Ç ����A����������'�
ï	î��¼º¸ÎÚß �����¶ð ïèA����¶ð�� ���������¶îPA������¶ð'�PA��"����ð�� ���"���<ï��¶î�A�����������ð

Q/RTSVUIWBª+ZI\ � ��Õ/Ì�à/àëà/Î	Ñ4Ë$ÈÊÌ¶ÉGÚÊÈÛÏëÈÿË$àºä9Ì¶Õ�ÚÛÌ¶ÉÓÝ�2"ÚÊÈRèÅÎ(ÞGÞÅÌ¶ÐÓÔÅÚRæ>2ûÑ"ÍÅÒ¶Õ/Ý�Î(ÞY^£ÈÊÝ¶Ý¶àºÒ	Ë�Ë$ÍÅÎ*ÏëÒ¶à�à
è§Ò¶ÚÊÐÅÎ(à�Ì�ä- ��¶þ3ï
���¶þ¥ï����¶þ:Ò¶ÉÅÞ6ï	î'�Nº¸ÎÚßºÖé0�ÍÅÎ�ÚÊÈÛàwË$Î	ÞéÎ	Õ/Õ�Ì¶Õ/à÷Ò¶Õ/Î�àwË$Ò	Ë�ÈÛàwË$ÈÊÑ(Ò¶ÚÊþ@Î áHÑ	Î(âêË¸ä9Ì�Õ Ë$ÍÓÎ
à/Î	Ñ(Ì¶ÉÓÞìÎ(Õ�Õ/Ì¶Õ�ä9Ì�Õ�Î4áãâãÎ	Õ/ÈÊÏëÎ(É�Ë$Ò¶Ú ½ Ò¶ÉÅÞºË$ÍÅÎ¼Î	Õ/Õ/Ì�Õ/àCÌ¶ÉºË$ÍÅÎ�Ë$ÍÓÎ(Ì¶Õ�Î4Ë$ÈÊÑ(Ò�Ú ½�å[æ'ç Ö

?kÈÊÝ¶ÐÅÕ/Î Ç Ösï^ÈÊÚÛÚÊÐÅàwË$Õ/Ò�Ë$Î(à�Ë�ÍÅÎºÏëÒ¶à/à¼ÚÊÈÛÏëÈÿË�à/Î4Ë�Ô�æúË�ÍÅÈÊà1Ò¶ÉÅÒ¶Úÿæãà/ÈÊà¸Ô�æGà�ÍÅÌûß¸ÈÛÉÓÝëß¸ÍÅÎ	Õ/Î�Ë$ÍÓÎ
Ñ(ÐÓÕ-è<Î	à£Ñ	Õ/Î(Ò�Ë$Î(ÞéÔ�æ6Ì¶ÐÅÕ¥Ë�ÍÅÎ(Ì¶Õ�Î4Ë�ÈÛÑ	Ò¶Ú;Ò¶ÉÅÞéÎ4áãâ:Î(Õ/ÈÊÏëÎ(É�Ë$Ò�Ú¦Ñ	Õ/Ì¶à�à�à�Î(Ñ Ë$ÈÊÌ¶ÉÅà�ÈÛÉ�Ë$Î	Õ/à�Î(Ñ4Ë�Ö
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CDF Run II Preliminary, 292 pb
í

NLO Theory
Limit (95% C.L.)

Stable Doubly-Charged Higgs, Cross Section Limits
î

ï�ðIñtò+óÜW7ª+ZI\ � 0�ÍÅÎ�Ë�ÍÅÎ(Ì�Õ/Î4Ë�ÈÛÑ	Ò¶Ú�Ò¶ÉÅÞñÎ áHâ:Î(Õ�ÈÛÏëÎ	É$Ë�Ò¶Ú ÁcÃ<Ã Ñ(Õ�Ì¶à/àPà/Î(Ñ Ë$ÈÊÌ¶É ÚÊÈÛÏëÈÿË$à�ä9Ì�Õ¸Ë$ÍÓÎ
ÚÊÌ§Ì¶à�ÎÙÈÊÌ¶ÉÅÈ"`(Ò	Ë�ÈÛÌ¶ÉcÑ	ÐêË$à�Ö¼0�ÍÅÎÙÈÊÉ$Ë�Î(Õ�à/Î(Ñ Ë$ÈÊÌ¶É6Ñ(Ì¶Õ�Õ/Î(à�âãÌ�ÉÅÞÅàòË$Ì*Ò�ÚÛÌ¶ÉÓÝ�2"ÚÊÈRèÅÎ(ÞFÞÅÌ¶ÐÓÔÅÚRæ>2ûÑ"ÍÅÒ¶Õ/Ý�Î(Þ
^£ÈÊÝ¶Ý¶àCÏëÒ¶à�à�ÚÊÈÊÏ�ÈÿË�ä9Ì¶Õ¥Ë$ÍÓÎ¸Ò�ÉÅÒ¶ÚÿæHà�ÈÛà�Ì¶äòï	ð¶î¼º¸ÎÚßºÖ



� ÉDà/ÐÅÏëÏëÒ¶ÕwæYþÅß�Î¼ÍÅÒûèÅÎ�Ò¶ÉÓÒ¶ÚRæé`	Î(ÞéÉÅÎ(Ò¶Õ�ÚRæ£�����ôtØ
DFE�Ì¶ä¦ÍÓÈÛÝ¶Í�2Ý � Ñ(Ì¶ÚÊÚÊÈÛà�ÈÛÌ¶ÉéÞÅÒ	Ë�Òºä9Õ/Ì¶Ïá���z?
ÈÊÉ à/Î(Ò�Õ/Ñ"Í�ä9Ì¶Õ�ÚÊÌ¶ÉÅÝ
2"ÚÊÈRèÅÎ(Þ�ÞÅÌ¶ÐÅÔÓÚRæ>2"Ñ"ÍÓÒ¶Õ/Ý¶Î	Þ�^£ÈÊÝ¶Ý¶àøÔ:Ì¶à�Ì¶ÉÅà/ÖõL�Ò�à/Î(Þ Ì�É Ë$ÍÅÎ	à/ÎcâÅÒ¶ÕwË$ÈÊÑ(ÚÊÎ(à�ý
à/ÈÊÝ¶ÉÅÒ�Ë$ÐÅÕ�Î(à¥Ì�äÓÏ^ÐÓÌ¶É²2"ÚÊÈÊÜ�Îòâ:Î(ÉÓÎ4Ë$Õ�Ò	Ë$ÈÊÌ¶ÉÙÈÊÉ�Ë$ÍÅÎ÷ÞÅÎ4Ë�Î(Ñ4Ë�Ì¶Õ Ò¶ÉÅÞ^ÍÓÈÛÝ¶Í�ÈÛÌ�ÉÅÈ�`	Ò	Ë$ÈÊÌ¶ÉÅþzß�Î ß�Î	Õ/Î÷Ò¶ÔÅÚÊÎ
Ë$Ì£ÞÅÎ#~ÅÉÓÎ�Ò�à/Î	Ò¶Õ/Ñ"ÍºÕ�Î(Ý¶ÈÊÌ¶É£ß¸ÍÅÎ	Õ/Î¦Ë�ÍÅÎ/^£ÈÊÝ¶Ý¶à¥à/ÍÅÌ¶ÐÓÚÛÞºÔ:ÎòÞÅÎ Ë$Î	Ñ4Ë$Ò�ÔÅÚÛÎ	Ö�ö£à�ÈÛÉÅÝ1Ò£Ñ(Ì¶Ï�ÔÅÈÛÉÓÒ	Ë$ÈÊÌ¶É
Ì¶ä¼ÞÅÎ Ë$Î(Ñ Ë$Ì¶Õ*ÞÓÒ	Ë$Ò>Ñ	Ì¶ÚÛÚÊÎ(Ñ Ë$Î	Þ Ì�ÐêË$à�ÈÛÞÅÎ�Ë�ÍÅÎcà/Î	Ò¶Õ/Ñ"Í�Õ�Î(Ý¶ÈÊÌ¶É�Ò¶ÉÅÞ�4úÌ�É$Ë�Î£��Ò¶Õ/ÚÊÌ>à/ÈÊÏ^ÐÓÚÛÒ	Ë�Î(Þ
âÅÒ¶ÕwË$ÈÊÑ(ÚÊÎ(à�þ�Ë�ÍÅÎìÒ�ÉÅÒ¶ÚÿæHà�ÈÛà¸ß�Ò¶à�ÞÅÎ4Ë�Î(Õ/ÏëÈÊÉÅÎ(Þ Ë�ÌrÍÅÒûè<ÎìÎ4á�Ë$Õ�Î(ÏëÎ(ÚÿæOÚÊÌûßöÔÅÒ¶Ñ"Ü�Ý¶Õ/Ì�ÐÅÉÅÞ ÚÊÎ4è<Î	ÚÛà�Ö
¥£à^ÒcÕ/Î(à�ÐÅÚÿË$þCÒ¶É�æñâÓÒ¶Õ-Ë�ÈÛÑ	ÚÛÎ*âÅÒ�ÈÛÕÙâÓÒ¶à/à�ÈÛÉÅÝ�Ë�ÍÅÎÞ^£ÈÊÝ¶Ý¶à^à/Î(ÚÊÎ(Ñ Ë$ÈÊÌ¶ÉGÑ(ÐêË�à£ß�Ì�ÐÅÚÛÞ>Ô:ÎøÒcàwË$Õ/Ì�ÉÅÝ
Ñ(Ò�ÉÅÞÅÈÊÞÅÒ	Ë$Î¼ä9Ì¶Õ�Ò�âÅÒ¶ÈÊÕ�Ì¶ä ÞÅÌ¶ÐÅÔÓÚRæ>2"Ñ"ÍÓÒ¶Õ/Ý¶Î	Þ1^�ÈÛÝ¶Ý�à�âÓÒ¶Õ-Ë�ÈÛÑ	ÚÛÎ	à/Ö
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