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�µwÜqr�/�ky{jmjmy{zet ��u��10Nziy(2
trl � ¢{l � w�g¡uZw/trlk¢{¢{l � tryN�ky{jmy�wxqry{z��¨u�z"��l���si~�lk��qry{�Üw�y32�gilkl}trl � tryN�ky
4
jmy�wxqry{zcqrzc��y{jml��xq w�s¡uZwxqry{zi�6587¡y{��lU�¡u�jm~etrl�9:2�gilkzÍ�ky{zi�xq � lk��qrzi¢ � qr��~etvu��klkjmlkzBw��^y{z|�xsi¢{¢{l �
w�lk�x��uZqrzi�69Ü~�lk��w�si�x�¡uZwxqry{zi�6�xlk��set wxqrzi¢�;Q�xy{j%w�gilm�x�e�xw�lkj=< �5qrz�w�lk��u��}wxqry{z>2
q w�g�w�gil�¢{�xy{siz � u��xl
qrzBw�lk�xj�q wxw�lkz�w+u�z �ä� qr���k�xl}wxq@?kl � qrz���~¡u��klHqrzÖw�gilH�¨u���lHyA;,trlk¢{¢{l � ��lkgeqr�}trlk�(9B2�geq trlHw�gil}qr��lC;$4
;Îlk�}w��6y{z�w�gil��lkgeqr�}trlCu��xl+~�lk�xju�zilkz�w�qrzw�gil+�¨u��#l+yA;�2�gilkl}trl � tryN�ky{jmy�wxqry{zD5c�^tr��y:9/��y{jml
y{�i��w#u��}trlk�^�¨u�zÍ��l � l¨uZt wE2
q w�g|jmy{�xl�l¨u��xq t �c����w#uA0\qrzi¢Hu � �{u�z�w#u�¢{l"yA;GFiqr¢{g�wÌ~ig¡u���lk� � si��qrzi¢
2�geqr�dgcw�gil����N�xw�lkj � y\lk��ziy�w^qrz�w�lk��u��}wH2
q w�gcw�gil�¢{�xy{siz � 5��I;/q w�qr�^ziy�w � q'J�kset w�w�y+qrju�¢�qrzil
u�~i~et qr�¨uZwxqry{zi�&;Qy{�"trlk¢{¢{l � �xy{��y�w��y{zi�kl&w�gil}� ��lk�ky{jml�y{~�lk��uZwxqry{z¡uZt�9�q w+uZtr��yu�~i~�l¨u��x�w�g¡uZw
w�gil � l}��l}try{~ijmlkz�wyA;���si�dg��x�e�xw�lkjm�"g¡u�����lklkz���try(2=u�z � w�g¡uZw��xw�s � qrlk� � l}��y�w�l � w�y|w�gilkj
u��xlÌ�xwxq t tÜziy�w�z\sijmlk�xy{si�(5�f
gilk�xl�u��xlÔy{�B�\qry{si�xt �&lk�ky{ziy{j�qr�¨uZtAu�z � w�lk�dgiziy�try{¢�qr�¨uZt/u���~�lk�}w��,w�y
lU�i~etvuZqrz�w�geqr���xq w�s¡uZwxqry{zD5LKAu��10�yA;����}qrlkzBwxq'M¡��juZw�si��q wµ��yA;�w�gil � y{juZqrzju¨��uZtr��yÔ��l,qrz���y�0{l � 5
�·z � lkl � 9/j6si�#g �xlkjuZqrzi�"w�yc��lsiz � lk�x�xw�yNy � u���y{sew�w�gilN2Ûy{�*0\qrzi¢|yA;,trlk¢{¢{l � �x�e�xw�lkjm�(O/ziy�w
y{zet �Íw�gilmu���wxq'M¡�}qvuZt�jmlk�#g¡u�zeqr�¨uZt � l}�Nqr�klk� � lk�xqr¢{zil � ���QPÍu�zD9L�isew�uZtr��yCw�gil��ky{jm~¡u���uZwxq ��l}t �
j�si�#gmjmy{�xl
�ky{jm~etrlU�"trlk¢{¢{l � y{�x¢�u�zeqr��jm��w�g¡uZw��5uZw�si�xl,g¡u���~�y{~isetvuZw�l � w�gil,�³u���w�gR2
q w�g�SÎw�gil
g\siju�z�eqr~�l � 9Xw�y&�xw#u���wE2
q w�g�T�5VU geq trl"w�gil�y{�i��lk����uZwxqry{z�yA;��5uZw�si�xl�< � � y�qrzi¢{�Ôqr�Ì�klk��w#uZqrzet �
u�zqrjm~�y{��w#u�zBwÛ��y{si�x�kl�yA;Xqrzi��~eqr��uZwxqry{z&;Qy{��w�gil^jmlk�#g¡u�zeqr�¨uZtXlkzi¢�qrzilklk��qrzB��y�t ��l � qrzmw�gil � lk��qr¢{z
yA;�u���wxq'M¡�}qvuZtÜtrlk¢{¢{l � �x�e�xw�lkjm�(9Nq w�juk�&�ky{z���lk�x�#l}t �&��lÌlU�e~�lk�}w�l � w�g¡uZw
w�gilÔ�xw�s � �CyA;AgBsiju�z%4
�iseq t w"trlk¢{¢{l � jmlk�#g¡u�zeqr��jm�R2
q t t,��lHgil}tr~W;QsetÛw�yÍ��l}wxw�lk�"siz � lk�x�xw#u�z � w�gilC��y�trsewxqry{zi���#giy{�#lkz
�B���5uZw�si�xl�5�7¡y{�^lU�iu�jm~etrl�92q w^g¡u�����lklkzcy{�i��lk����l �YX �{��ZÜw�g¡uZw5ju�jmjuZtr��w�lkz � w�y+z¡uZw�si��uZt t �
u � y{~ew[2,uZt@0Bqrzi¢&y{�5�xsizizeqrzi¢�¢�uZq w��H2�geqr�dg�j�qrzeqrj�q@?klmlkzilk�x¢��ÍlU�i~�lkz � q w�si�xl\;Îy{�5uH¢�q ��lkz � qr��4
~etvu��klkjmlkzBw���l}try\�}q wµ��5|��l¨u��#y{zi�V;Îy{�6�#u¨�\qrzi¢Ïlkzilk�x¢��qrz�w�gilH�¨u���l+yA;�g\siju�z%4¸�iseq t w�x�e�xw�lkjm�
qr�5uZtr��y+�}trl¨u��^w�y+l}��lk����y{zil�5�f
gil6qrzB��lkz�wxqry{zu�z � 2
q � lk��~i�xl¨u � si��l�yA;�w�gilV2�gilkl}t/qr� � qr�xlk�}wxt �
�ky{zizilk�}w�l � w�yÔw�geqr��wµ�N~�l�yA;X~i�xlky\�k�ksi~¡uZwxqry{zD]�q � l¨uZt t ��9"2�gilkz � qr�#�¨u�� � qrzi¢�w�gil��ky{zBw���qr�isewxqry{zHyA;
;Î��qr�}wxqry{z\;Qy{�x�klk�69�u^2�gilkl}trl � ��lkgeqr�}trl,�¨u�zmjuZqrzBw#uZqrzu�z����ky{zi��w#u�z�w���~�lkl � y{z�u^F2uZw�giy{��q@?ky{z�w#uZt
¢{�xy{siz � 2
q w�giy{sew��#~�lkz � qrzi¢&lkzilk�x¢���5_72�xy{j w�geqr�Ô��y�trl\;Îu��}wÔy{zil�juk�ÏqrzW;Qlk�5w�g¡uZw(9`;Îy{�Ìju�z��
u�~i~et qr�¨uZwxqry{zi�69�u�sew�y{ziy{jmy{si�aSÒy{�+��lkj�qb4µu�sew�y{ziy{jmy{si��Ttrlk¢{¢{l � �xy{��y�w��c2
q t t5ziy�wC�ky{zi��wxq w�sew�l
u�z uZwxw���u��}wxq ��l|~i��u��}wxqr�¨uZt^�#y�trsewxqry{z�u��mtry{zi¢�u��+w�gil}�d2
q t t���lc�xqr¢{zeq'M¡�¨u�zBwxt �;jmy{�xlclkzilk�x¢��"4
�ky{zi�#sij�qrzi¢�w�g¡u�ze2�gilkl}trl � ��lkgeqr�}trlk�(5��^t w�giy{si¢{gCw�gil5lkzilk�x¢��"4¸�ky{�xw,~i�xlky\�ksi~¡uZwxqry{z�;Îy{�Ûtrlk¢{¢{l �
�xy{��y�w���qr�5ziy�w^zilC2fSÒ��lkl X ��9Ç�¨nAZ�9�;Îy{��lU�¡u�jm~etrl6T
w�gil6qr����sil�g¡u��5ziy�w^yA;Qw�lkz|��lklkz+;Îy{�xj6setvuZw�l �
u�z � �x�e�xw�lkjuZwxqr�¨uZt t �;u �i� �xlk����l � 2
q w�g�w�gil|�5sew�y{juZwxqr�Ï��y{zBw��xy�t^�NqrlC2�~�y�qrzBw(9�l}��lkz;qrz;w�gil
�¨u��#lmyA;³w�gil\g¸�xqrjm~etrl�hmy{zil�4ötrlk¢{¢{l � giy{~i~�lk�iSÎw�gilmjmy{��w6�¡u��xqr�m�xsizizeqrzi¢cjmlk�dg¡u�zeqr��j&TE2�geqr�#g
qr���ky{zi�xq � lk�xl � gilk�xl�5�f
gil�~i�xlk�#lkz�w��xw�s � � � lk���k��qr��lk�^u�zilC2)uZwxw�lkjm~ew�qrz�w�geqr� � qr�xlk�}wxqry{zD5

����lk���xqrzi�klkj,�xy(2�z�u�z � �^uZqr��lk��w��iseq t w5w�gilVM¡�x�xw^~i�xy�w�y�w¸�e~�l�qrzcw�gil�l¨u���t �&l}qr¢{gBwxqrlk� X �S�W9
���
Z�9�w�gil
~etvu�z¡u���y{zil�4ötrlk¢{¢{l � giy{~i~�lk��g¡u���u�juA?kl � �ky{z�w��xy�t¡lkzi¢�qrzilklk�x�L2
q w�g"w�gil,�xqrjm~et qr�}q wµ�"yA;
q w���jmlk�dg¡u�zeqr�¨uZt � lk��qr¢{zu�z � w�gil
�ky{jm~etrlU�Nq wµ�yA;2q w�� � �ez¡u�j�qr�k�(5��^uZqr��lk��w � lk�xqr¢{zil � uÌ�ky{z�w��xy�t
tvu(2l;Qy{�^w�gil�~etvu�z¡u��Ôy{zil�4ötrlk¢{¢{l � giy{~i~�lk��5Ô���ew�lkzi�xq ��l�lU�e~�lk��qrjmlkz�w��Ôg¡u¨��l"lk��w#u��et qr��gil � w�g¡uZw

mnmporqCs�tCuwv



n �����`���A���6�A�$-	�A��)
��������\-��A�

q wH2�u��Ì�xy{�isi�xw(9X�isewÔuZtr��y��lk��� � lkju�z � qrzi¢�lkzilk�x¢{l}wxqr�¨uZt t ��55fÇ���Nqrzi¢Cw�y+��y�t ��l�w�geqr�^~i�xy{�etrlkj=9
f
giy{jm~i�#y{zCu�z � �^uZqr��lk��w X �¨n�Z�jmy � q'M¡l � w�gil5y{��qr¢�qrz¡uZtLjmlk�#g¡u�zeqr�¨uZtÜ�xw��xsi�}w�si�xlÌyA;Lw�gil5~etvu�z¡u��
y{zil�4ötrlk¢{¢{l � giy{~i~�lk��9�~i�xy��\q � qrzi¢Ôq wG2
q w�gmu�zu �i� q wxqry{z¡uZt¡geqr~%4¸��~i��qrzi¢Ô��y5w�g¡uZw(9{q';�w�gilA��y�qrzBw���u��xl
u��#��sijml � ;Î��qr�}wxqry{zetrlk���(9�w�gil"�xy{��y�w5qr�5u��etrl�w�yC�xsizÏuZw5�ky{zi�xw#u�z�wÔ��~�lkl � y{z�u+giy{��q@?ky{zBw#uZtGF2uZw
w�lk�x��uZqrz>2
q w�giy{sew���~�lkz � qrzi¢clkzilk�x¢�� S½�xsi�xw�t q@0{l+u=2�gilkl}t$T�5C�5uZqr��lk��w(< ���ky{z�w��xy�t�jml}w�giy � g¡u��
;Îsi��w�gilk�6��lklkzqrzB��lk�xwxqr¢�uZw�l � qrz X � Z�5Hf
gilH��~�lk�}q'M¡�¢�uZq w��"u��#��y\�}qvuZw�l � 2
q w�g�ziy{z%4 � qr���xqr~¡uZwxqry{z
yA;Ôlkzilk�x¢���u��xlÍ�¨uZt trl � �����!%�����3�����
���&�w-�5 f
gil}qr�HlU�Nqr��w�lkzi�kl � lk~�lkz � �Hy{z w�gilÍjmlk�#g¡u�zeqr�¨uZt
� lk��qr¢{z u�z � 9Ûjmy{�xl���~�lk�}q'M¡�¨uZt t ��9³y{z w�gilcu � l��\s¡uZw�l�si�#lCyA;5jmlk�#g¡u�zeqr�¨uZt � l}�Nqr�klk�=SÒ��si�dg;u��
�#~i��qrzi¢{�(9G2�geqr�#g juk�ä��lC��lklkz u���w�gilCl��Nseq ��uZtrlkzBw�yA;�u�zeqrjuZt,w�lkz � y{zi� X �{��Z$TV2�geqr�#g uZt try(2
;Îy{�Ô�xw�y{��u�¢{lyA;,~�y�w�lkz�wxqvuZtÛlkzilk�x¢��Öu�z � q w����xlk�xwxq w�sewxqry{zqrzw�gilN;Qy{�xj�yA;�0\qrzil}wxqr�lkzilk�x¢���5+�
2,uk�mw�y��xl � si�kl�w�gil^lkzilk�x¢���ky{zi��sijm~ewxqry{zHyA;Xw�gil^y{zil�4ötrlk¢{¢{l � giy{~i~�lk��qr�³w�y�w#uA0{l^u � �{u�z�w#u�¢{l
yA;��#si�#gß~¡u����xq ��l|�xlk¢�qrjmlk��u�z � si��l|�ky{zBw��xy�t���si�xwc;Qy{�+w�gilÍ~isi�x~�y{��lÍyA;��xw#u��eq t q@?}qrzi¢ w�gilkj=5
72y�t try(2
qrzi¢ w�geqr�q � l¨uW9
�5giju � q5u�z � j�silkgetrlk� X n:9Û 
Z^g¡uk��lÏ~i�xy{~�y{��l � u�z�u�z¡uZt �e�xqr�Cu�z � u
jml}w�giy � ;Qy{�+w�gil � l}w�lk�xj�qrz¡uZwxqry{z yA;�w���uS�xlk�}w�y{��qrlk�e2�geqr�#g u�~i~i�xyk�eqrjuZw�l�w�gilk��l�u�����yN�}qvuZw�l �
2
q w�gÖw�gilmz¡uZw�si��uZtÛ�xlk¢�qrjmlk�(9/u�z � 9�;Î�xy{j w�gilk�xl�9Çg¡u¨��lHu � u�~ew�l � �5uZqr��lk��w(< �6�ky{z�w��xy�t trlk�6�#ycu��
w�y�jmy{zeq w�y{��9BqrzH�ky{z�wxqrz\siy{si�,wxqrjml�9Bw�gil�w���u��10\qrzi¢�yA;Xw�gil�~i�xl � l}w�lk�xj�qrzil � w���uS�xlk�}w�y{��qrlk�(5�f
gil}�
g¡u¨��lÔw�lk�xw�l � w�geqr�
�ky{zBw��xy�t trlk��qrz��xqrj�setvuZwxqry{z|u�z � y{�i��lk����l � u���si�i�xw#u�zBwxqvuZtÇ�xl � si�}wxqry{zcyA;Aw�gil
lkzilk�x¢����ky{zi��sijm~ewxqry{zD9¡qrzc�ky{jm~¡u���qr��y{z+2
q w�g��5uZqr��lk��w(< ��l¨u���t ��uZtr¢{y{��q w�gij=5

�µz6w�geqr�/~¡u�~�lk��9
2Ûl,~i�xy{~�y{��lÛu�z�uZt w�lk�xz¡uZwxq ��l�u�z¡uZt �N��qr�/u�z � u��#y{jmlC2�g¡uZw � q��Xlk�xlkz�w��ky{z�w��xy�t
��w���uZw�lk¢��V;Qy{�Çw�gilÛ~etvu�z¡u���y{zil�4ötrlk¢{¢{l � giy{~i~�lk��5GPÍy{�xl�~i�xlk�}qr��l}t ��9A2ÛlÛ�\qrlC2 z¡uZw�si��uZti�xlk¢�qrjmlk��u��
~�lk��qry � qr�^y{�x�eq w��,yA;Üw�gil5�x�e�xw�lkj 2�geqr�dg&�¨u�zH��l^ju�~i~�l � u�z � ��w#u��eq t q@?kl � y{z&u��Ay�qrzi�¨u�����4öt q@0{l
�#lk�}wxqry{z SÒy{���xl}w�si�xzÖju�~�T�5Hf
geqr�6u�~i~i�xy�u��#g g¡u���~i�xl}�Nqry{si�xt ���lklkzsi��l � ���aP|���Ìlklk� X ���AZ�9
w�yH�xw�s � ��w�gil6~¡u��#�xq ��lV2,uZt@0Bqrzi¢C¢�uZq w^y{zÏu�zcqrzi�}t qrzil � ~etvu�zil6yA;³u+�ky{jm~¡u�����4öt q@0{l"�eqr~�l � 9�u�z �
jmy{�xlm�xlk�klkzBwxt ����Í�³��~eqvu�sÖu�z � �Ìy{�*2,u�j�q X�� 9L�
ZL2�giy�g¡uk��luZtr��ycu �i� �xlk���#l � w�gil"~i�xy{�etrlkj
yA;�u��}wxq ��l}t �Í�ky{z�w��xy�t t qrzi¢cw�gilk2,uZt@0Bqrzi¢��ky{jm~¡u��#�(5�f
gil"qrz�w��xy � si�}wxqry{zyA;ÛuC�Ay�qrzi�¨u����+�xl}w�si�xz
ju�~ z¡uZw�si��uZt t ����si¢{¢{lk��w���u � qr���k�xl}w�l�4öwxqrjml&y{��qrlkz�w�l � �ky{zBw��xy�t � lk��qr¢{zD]�w�gilH�ky{zBw��xy�t�qrzi~isew��
u��xl|ziyÖtry{zi¢{lk��¨uZtr�ksetvuZw�l � qrz;�ky{z�wxqrz\siy{si�&wxqrjml�9
u�� � y{zilcqrz X n:9Û  Z�9,�isewH��uZw�gilk�+�ky{zi��qr�xw
yA;�qrjm~isetr��q ��l"y{�^l��\seq �{uZtrlkz�wÔ~eqrlk�klC2
qr��l�4¸�ky{zi��w#u�z�w ;Îy{�x�klk�H2�geqr�dgu��xl��¨uZtr�ksetvuZw�l � uZw5w�gil���l�4
¢�qrzizeqrzi¢ÍyA;
l¨u��#g giy{~i~�lk��< ���xw�lk~äu�z � u�~i~et qrl � uZw�u � l��Ns¡uZw�l}t � � qr�xw���qr�isew�l � wxqrjml�4öqrzi�xw#u�z�w��(5
j,lk�xq � lk�6w�gilmqrjm~�y{��w#u�z�w�lkzilk�x¢{l}wxqr�Hu���~�lk�}w(9Üw�geqr���xw���uZw�lk¢��Ög¡u���uZtr��ycw�gil+u � ��u�zBw#u�¢{l�9B2
q w�g
�xlk�#~�lk�}w�w�yÌ�ky{z�wxqrz\siy{si��4öwxqrjml��ky{zBw��xy�t trlk�x�(9ByA;��xqr¢{zeq'M¡�¨u�z�wxt ���xl � si�}qrzi¢Ìw�gil�u�jmy{siz�w�yA;�y{z%4öt qrzil
�ky{jm~isew#uZwxqry{zi�Ìu�z � yA;/�xqrjm~et q'; �Nqrzi¢mw�gil��ky{zBw��xy�tÇqrjm~etrlkjmlkzBw#uZwxqry{zD5

f
gilC~¡u�~�lk��qr��y{�x¢�u�zeq@?kl � u��\;Qy�t try62��(5�f
gil�~etvu�z¡u��my{zil�4ötrlk¢{¢{l � giy{~i~�lk��qr� � lk���k��qr��l �
qrz?pNlk�}wxqry{z � u�z � jmy � l}t t qrzi¢�l��\s¡uZwxqry{zi�ÍyA;6w�gilÖgiy{~i~�lk��< � � �ez¡u�j�qr�k�Íu��xl � lk��q ��l � 5Ø�·z
~¡u���wxqr�ksetvu���9�w�gilÛqrjm~�y{��w#u�z�wÛ~ig¡u���l,yA;2�ky{z�w#u��}w���l}wI2�lklkz�w�gil�giy{~i~�lk��< �G;Îy\y�w�u�z � w�gil,¢{�xy{siz � 9
uZw³tvu�z � qrzi¢:9"2�geqr�dgqr�Ûziy�wÛlU�i~et qr�}q w�l � qrz X n:9e  Z�9�qr�Ûgilk�xl�jmy � l}t trl � u��Ûu�z+qrzil}tvu��xwxqr��qrjm~isetr��q ��l

���Bm����
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qrjm~¡u��}w(9Xu�� � y{zil6qrz X ���AZ/u�z �dX�� Z ;Îy{��w�gil��xw�s � ��yA;�w�gilV2�uZt@0\qrzi¢C�ky{jm~¡u����(5
f
gil6�xlk�#set wxqrzi¢
�ky{jm~etrl}w�l�jmy � l}tÇqr��w�gil�y{zil6w�g¡uZw32Ûl�g¡uk��l6si�#l � qrz�w�gil��xqrj�setvuZwxqry{zi��qrzÍy{� � lk�
w�ymw�lk�xw�w�gil
�ky{zBw��xy�t�~�lk��;Îy{�xju�zi�kl�5=7¡y{�6~i��u��}wxqr�¨uZt,~isi�x~�y{�#lk�(9Çw�gilH�ky{zWM � lkzi�klCw�g¡uZw�y{zil+ju¨�Ög¡uk��lHqrz
w�gilH�xlk~�y{��w�l � �xlk��set w���w�g\si� � lk~�lkz � �"y{zw�gilHu��k�ksi��u��}�ÖyA;,w�geqr�6jmy � l}t�u�z � q w���u��eq t q wµ�Öw�y
�xlk~i�xlk�#lkz�w�u�~ig��e�xqr�¨uZt��x�e�xw�lkj=5�� juZw�gilkjuZwxqr�¨uZt � q'J�kset wµ�+uZwxw#u��#gil � w�y�w�geqr�Ûjmy � l}t2�ky{jmlk�
;Î�xy{j!w�gil
�xw#u�zi�kl
~ig¡u���l S � si��qrzi¢V2�geqr�#gmw�gil�giy{~i~�lk��qr��qrzm�ky{z�w#u��}wr2
q w�g�w�gil
¢{�xy{siz � TB2�geqr�#g
�Nqrl}t � �6ziy{zä�ky{jm~etrl}w�l}t �qrz�w�lk¢{��u��etrlCl��\s¡uZwxqry{zi�65C�5��uc�xlk��set w(9�2�l+g¡u¨��lHziy�w6��lklkzäu��etrl+w�y
u�z¡uZt �Nwxqr�¨uZt t ���#g¡u���u��}w�lk��q@?kl�w�gilEg¸lU�iu��}w6h�z¡uZw�si��uZtA�xlk¢�qrjmlk�^u��#��y\�}qvuZw�l � 2
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