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2/3547698;:�<�87=5>&?1@A8+BDCE@GF�3!H�IJ69@LKM@AN9@AOL6PB7<�H�H�69Q�?R?
SUTWV)XYT[ZD\^] _a`abdc�efZYgJhibd_A] jkbdlYc�gGm�nogabkprqtsilubvh^wq�x7c�sibdl)y
z{TWV)XYT[ZD|a}~hi}^sil�c gGm��*TW��� w�!� ]�jkq/x5]�jv��hiq � `~gabd�J}aq

���7�&�&���G��� ��� qol[hi}am^�Ec/_^si] � q&lul � c�j � }ajk}al,��`~b � ` � ]����abkgaqtl,�A] hi`�g~]�gGm^qthiqtsue
��bkgabkl[hib � c�gGmL_~si] �Gc �~bkjdbkl[hib � �Aq&`acRp^bk]�s�bkgLhi`~q�l[hW�~jkq�] �M\^q&��c jdc�c�gGm%���^g � `*� l_~si] �Gc��abkjkbdl[hib � c�}~hi] ��c�h�c^� � q � ]�galubdm^qts�p c�sibk]�}~l
l[husi]�g~��c�gGmE�
qRc����Aq&`GcRp�bk] s�c�j
qR�J}abkp c jkq&g � q&l&�!c gam��
q�_^si]�p^bdm^q � ] ��_ajkqthiq�c��^bk]���c�hibd�&c�hibk]�g~lE� ] s�¡Ggabvhiq�l[h�c�hiq
_~si] � q&luluq&l&�¢siqtl[husib � hiqRm1hi]U� }Gc�s�m^qRm�m^qt¡Gg~bkhibk] gal£bkg � c�luq�]���hi`aq��,qRc �{qR�J}abkp c�e
jkq&g � q&l&� � q � ]�g�¤[q � hi}~siq
hi`Gc�h+bkg�hi`aq
� q&gaq¥s�c j � c luq�] �A}~ga� }Gc�s�m^qRm/siq � }~silubk]�g�hi`aq
¦ gac�hi}^s�c jk§��
q&c ��qR�J}abkp�c�jkq&g � qtloc�siq�}agam~q � bdm~c �ajkq��
¨ `abkl/bkl/hi`~qE¡asil[h/�
] si�A�*hi]©]�}~s/��ga]R��jkqRm^��q��5hi`ac�h/_~si]�p�bdm~q&l/c � ] ��_ajkqthiq�c���e
bk]���c�hibd�&c�hibk]�g�� ]�s
�
q&c �EqR�J}~bdp c jkq&g � q&l!bkg�hi`~q�_~siq&luq&g � qY] �ªsiq � }^silubd] g�c gGmE�A]�hi`
ga] gGm^qthiqtsi��bkgabkl[hib � c gam�_^si]��Gc��abkjkbkl[hib �£� `a] b � q��

« ¬a­o®G¯�°M±�²/³¢®ª´i°o­

µ�¶ <·N9@AHRF�B7<�IJ@AB7< ¶ @AH�¸�6¹F�87<�H�H�<�Bº698+Ir»�<�@AH�6987=¼698�FR<J»�<�HRF�6P8½F ¶ <·@G»�<�@¼¾A¿�¿f¾A»�OL@AN
O�<JF ¶ ¾5B+H�¿W¾A»�F ¶ <·H�À,<�IJ69Á!IJ@GF�6¹¾ª8Â@A8+BÃ@A8+@AN¹Ä5H�69H�¾A¿�À+»�¾AÅ!@GÅ!6PN969HRF�69I%HRÄ¢H�FR<�OLHÇÆ È�É¢Ê
Ë Ê Ì¢Ê^È Ë Ê^È�Í¢ÊJÎ^ÏiÐ�Ñ&8�ÆvÒGÓaÏÕÔa@A8×ÖUNP@GÅ+Å
<J<JØÙ<JFÇ@ANuÐEIJN9@AH�H�6¹¿fÄÃÀ+»�¾AÅÚ@GÅ!69N969H�F�69IÇO�¾5B7<�N9H
698�FR¾ÜÛ�Ý�Þªß^à[áWâAÝ�ã�ä*Ýrå
ÝrÛRÞAà[áWâAÝ�@A8+Bçæ�à[ÛRÞAà[á è�Ý�éGÐ�Ñ&8ê»�<�@AIrF�6¹ÔA<;O�¾5B7<�N9HJÊo<�@AI ¶ N9@GÅ
<�N¹<�B
FR»�@A8+H�6¹F�69¾ª8Ç69H�@AH�HR¾¢IJ6P@GFR<�BD¸�69F ¶ @�À+»�¾AÅÚ@GÅ!69N96¹F¥ÄAÊ+@A8+BÇ¿f¾A»�<�@AI ¶ H�F�@GFR<1F ¶ <�H�3+O$¾A¿
F ¶ <{À+»�¾AÅ!@GÅ!69N969F�6¹<�HE¸�6¹F ¶ F ¶ <1H�@AO�<�N9@GÅ
<�N�69H1ÈGÐ
Ö�<�87<J» @GF�6¹ÔA<�OL¾¢B7<�NPH�B+6 ë
<J»�¿f»�¾ªO
»�<�@AIrF�6¹ÔA<Õ¾ª87<�H�698-F ¶ @GFE¿W¾A»�<�@AI ¶ HRF�@GFR<ÕF ¶ <UH�3+Oì¾A¿YF ¶ <©À!»�¾AÅ!@GÅ!69NP6¹F�6¹<�H�¾A¿M@AN9N,F ¶ <
¾ª37FR=A¾ª6987=ÇFR» @A8+H�6¹F�6¹¾ª8!H�6PH�ÈGÐ)í¢FR»�@GF�6¹Á!<�BîO�¾¢B+<�N9H ¶ @�ÔA<ïO�¾A»�<LHRFR»�3!IrF�37»�<L@A8+Bî¿f¾A»
<�@AI ¶ HRF�@GFR<©<�69F ¶ <J»EF ¶ <J»�<©69H�<r45@AIrF�N9Ä%¾ª87<U¾ª37FR=A¾ª698+=�NP@GÅ,<�N9<�BLFR»�@A8+H�6¹F�6¹¾ª8-¾A»EF ¶ <J»�<
@G»�<Õ¾ª8+N¹Ä·3+8+NP@GÅ,<�N9<�B%FR»�@A8!H�6¹F�6¹¾ª8+H�@A8!B;F ¶ <ÕH�3+Oð¾A¿oF ¶ <�69»�À+»�¾AÅ!@GÅÚ69N96¹F�6¹<�H�69H©ÈGÐ

Ñ&8ñÆ È�É~ÏÕí5<J=ª@AN9@½À
¾ª698*FR<�BÃ¾ª37FïF ¶ @GFï87<�69F ¶ <J»L»�<�@AIrF�6¹ÔA<ò87¾A»ï=A<�87<J»�@GF�6¹ÔA<ò87¾A»
HRFR»�@GF�6¹Á+<�BóOL¾¢B7<�NPH-IJ@GÀ!F�37»�<î»�<�@AN©87¾ª8!B7<JFR<J»�OL698!69H�O;Ê�@A8ô<�H�HR<�8*F�69@ANÕ87¾AF�6¹¾ª8ô¿f¾A»
O�¾¢B+<�N96987=·H�I ¶ <�B+3+N9698+=%¿f»�<J<�B7¾ªO;Ê�69O�ÀÚN¹<�O�<�8*F�@GF�6¹¾ª8¼¿W»�<J<�B+¾ªO;Ê�F ¶ <�<r4¢FR<J» 8+@ANM<�85õ
Ô¢6¹»�¾ª8+O�<�8*FE@A8!BÇ698+Ir¾ªO�ÀÚN¹<JFR<©6987¿f¾A»�OL@GF�6¹¾ª8�Ð5ö�<©F ¶ <�8Ç698*FR»�¾5B+3+Ir<�B·@�O�¾5B7<�NuÊ5F ¶ <
÷ Û&ø*ù�Þ�ùJáWúûáPærà[á[ß�ÞGü7àiøGýLÞAàiÞ�þ[K
ÿ�� Ê5¸ ¶ <J»�<�Å
¾AF ¶ À+»�¾AÅ!@GÅ!6PN96¹F�Ä�@A8+Bï87¾ª8+B7<JFR<J»�O%698+69H�O
@G»�<ÕF�@GØA<�8D6P8�FR¾L@AIJIr¾ª3+8*FJÐÚK/»�¾AÅ!@GÅ!6PN969HRF�69I�I ¶ ¾ª6PIr<{69HE<r45À+»�<�H�HR<�B·Å¢Ä-F ¶ <{87¾AF�6¹¾ª8·¾A¿
� \�}a_a_A]�suhiqRm��J��hi`aq � n _~si]�¤[q � h)x+X��M|5n)V��)Tu\ª�
��� x7c�suhib c�jkjk��lu}~_a_A]�suhiqRmE�J��hi`aqYx7si]�¤fqth�XY]�lulubk��g~]�jA]���hi`~qYZ	�,T!\!wq � }^sibkh�wqYTfg^� ]�si��c�hibd�J}aq�

��bkg~e

bkl[h��qtsiq/m~q)j c�siq � `~qts � `~qMqthYga] }aprqtjdjkq&l�hiq � `ag~]�jk]�� bkq&l��¥�



à[Û&ÞGå+æ á[à[á[øGå!Ê)¸ ¶ 69I ¶ Ê�698îK
ÿ{Ê)N¹<�@AB+H©FR¾¼@ÇÀ+»�¾AÅÚ@GÅ!69N969H�F�69I{B+6PHRFR»�6¹Å!3+F�6¹¾ª8D¾~ÔA<J»�À!@A6¹»�H
þ[@AIrF�6¹¾ª8�Ê5HRF�@GFR< �£@A8!B%B7<�@AB+N9¾¢I�ØÚÐ���¾ª8+B7<JFR<J» OL698+69H�F�69IEI ¶ ¾ª69Ir<AÊ¢¾ª8LF ¶ <�¾AF ¶ <J» ¶ @A8+B�Ê
69H�<r45À+»�<�H�H�<�B{Å¢ÄUF ¶ </À
¾ªH�H�69Å!69N96¹F¥Ä�¾A¿+I ¶ ¾*¾ªH�6987=�B+6¹ë,<J»�<�8*FYFR» @A8+H�6¹F�6¹¾ª8!HJÐ~í¢<J=ª@AN9@�À+»�¾Gõ
À,¾ªH�<�B-@ANPHR¾�@�H�69O�À!N969Á+<�B�ÔA<J»�H�69¾ª8ï¾A¿oK,ÿ IJ@AN9N¹<�B æ áfý ÷ ú9Ý ÷ Û&ø�ù�Þ�ùráfúûáPærà[á[ß�ÞGü7àiøGýLÞAàiÞ
þií5K
ÿ � Ê5¸ ¶ 6PI ¶ @G»�<�NP6¹ØA<�¾A»�B!698+@G»�Ä�@A37FR¾ªOL@GF�@�<r47Ir<JÀ+FEF ¶ @GFE@�N9@GÅ
<�N¹<�BLFR»�@A8!H�6¹F�6¹¾ª8
N¹<�@AB+H�FR¾�@1À+»�¾AÅ!@GÅÚ69N969HRF�6PI�B!69HRFR»�6¹ÅÚ37F�6¹¾ª8�¾^ÔA<J»�@�HR<JF�¾A¿�HRF�@GFR<�H�698+HRFR<�@AB%¾A¿Y@�H�6987=ªN¹<
HRF�@GFR<AÐ

�M6¹=ª37»�<�È�<r4¢<�O�ÀÚN96¹Á+<�HYF ¶ <EÀ+»�¾AÅ!@GÅ!6PN969HRF�69I�OL¾¢B7<�NPHYB+69H�IJ3+H�HR<�B�@GÅ
¾^ÔA<AÐGÑt8�O�¾5B5õ
<�N9H�¸ ¶ <J»�<�Å
¾AF ¶ À+»�¾AÅÚ@GÅ!69N96¹F¥Ä%@A8+B;87¾ª8!B7<JFR<J»�OL698!69H�O @G»�<©À+»�<�HR<�8*FJÊ+N96¹ØA<UF ¶ ¾ªHR<©¾A¿
B+69@G=A»�@AOLHïþ�� �©@A8+Bçþ Ë � Ê)@;FR»�@A8+H�6¹F�6¹¾ª8î69H©3+H�3+@AN9N¹Ä »�<JÀ+»�<�HR<�8*FR<�B½@AH1@;Å!3+8+B!N¹<1¾A¿
@G»�»�¾^¸�H�N96P87ØA<�B�Å*Ä�@1H�OL@AN9N+@G» IGÐ,Æ È^Î^ÏÚÀ!»�¾^Ô569B7<�H£@1B7<JF�@A69N¹<�B%Ir¾ªO�À!@G»�69H�¾ª8LÅ
<JF�¸�<J<�8
F ¶ <{ÔG@G»�6¹¾ª3+H�OL¾¢B7<�NPHJÊ+@A8+BD@G»�=ª37<�H�F ¶ @GF�K,ÿ�H�3+Å!H�3+O�<Õ@ANPN
¾AF ¶ <J»�OL¾¢B7<�NPH�@GÅ,¾~ÔA<
<r45Ir<JÀ+F�¿W¾A»�F ¶ <{HRFR»�@GF�69Á+<�B·¾ª87<�HJÐ

a ba b

1/2 1/2 1/3 2/3

a
a

b b

1/2 1/8 1/81/4

1/2 1/2

2/31/3

a b

a

a
a a a b

b

1/2 1/2 1/3 2/3
1/21/2 1/2 1/2 1/3 2/3 1/2 1/2

a b
a c
b c

(1) reactive (2) generative (3) stratified

(4) SPA (5) PA

���
	 ���a� x+si] �Gc �~bkjdbkl[hib � ��]�m~q&jkl

Ñ&8îF ¶ 69HUÀ!@GÀ
<J»Õ¸�<%@G»�<-698*FR<J»�<�HRFR<�Bº6P8î698�ÔA<�H�F�6¹=ª@GF�6987=D@a476¹¾ªO H�Ä¢HRFR<�O%HÕ¿f¾A»1@
À+»�¾5Ir<�H�H/IJ@AN9IJ3!N93+H�Å!@AH�<�BL¾ª8%K
ÿ1Ê*698LF ¶ <�HR<�8+H�<�F ¶ @GF/F ¶ <�¾AÀ
<J»�@GF�6¹¾ª8+@AN!HR<�OL@A8*F�69IJH
¾A¿£<�@AI ¶ <r45À+»�<�H�H�6¹¾ª8Ç¾A¿£F ¶ <�N9@A8+=ª3+@G=A<�6PH�@ïÀ+»�¾AÅ!@GÅ!6PN969HRF�69IU@A37FR¾ªO%@GFR¾ª8�
AÐ
ÿ�476¹¾ªO
HRÄ¢H�FR<�OLH�@G»�<Õ6PO�À
¾A»�F�@A8�F�Å
¾AF ¶ @GF�F ¶ <©F ¶ <J¾A»�<JF�69IJ@ANoN¹<JÔA<�NuÊ+@AH�F ¶ <JÄ ¶ <�N9À-=ª@A6P8+6987=
698+H�6¹= ¶ F£¾A¿
F ¶ <�IJ@AN9IJ3+N93+H/@A8+BL<�HRF�@GÅÚN969H ¶ 6P87=©6¹F�H£¿f¾ª3+8+B+@GF�69¾ª8+HJÊª@A8+Bï@GF/F ¶ <�À!»�@AIrF�6 õ
IJ@AN¢N9<JÔA<�NuÊa@AH)FR¾¢¾ªN9H)¿W¾A»�HRÄ5HRFR<�OLHMHRÀ
<�IJ6¹ÁÚIJ@GF�6¹¾ª8{@A8+B1ÔA<J»�6¹ÁÚIJ@GF�6¹¾ª8�Ð��U37»MIJ@AN9IJ3+N93+Ho69H
� � � � q&_~h)� ] s£hi`~q � c�luqE] �
m~qRc m~jk] � �A�ª��`ab � `1bklMhusiqRc�hiqRm1lujkbk��`Jhijv�1m~b��ªqtsiq&gJhijv���A� ] jdjk]R��bkga�Uhi`~q
hus�c m~bvhibk]�gÕ] �!_~si] � q&lul � c�j � }ajkb¹�Abkg©]�}^s � c�luq�m^qRc�m^jk] � ��bdl)cEl[h�c�hiq��a��`abkjkq�bkg©xªZòbvh)bklY]�g~q/]��
hi`~q�_A]�lulubk�ajkq � ]���_A] gaq&gJhil
]��!c�hus�c g~lubvhibd] g*�

Ò



Å!@AH�69IJ@AN9N9ÄL@1À!»�¾AÅ!@GÅ!69NP69HRF�69IEÔA<J»�H�6¹¾ª8-¾A¿�F ¶ <©IJ@AN9IJ3+N93!H�3+H�<�BïÅ¢Ä�� 69N987<J»�FR¾�<r4¢À!»�<�H�H
Á!8+6¹FR<rõ�HRF�@GFR<1Å
< ¶ @�Ô56¹¾A»�HÕÆvÍ¢Ê^ÈAÈ�ÏiÐ

�î<EH ¶ @AN9N*Ir¾ª8+H�69B7<J»)F ¶ <�F�¸�¾©HRFR»�¾ª87=�@A8+B{F ¶ <�¸�<�@GØ{Å
< ¶ @^Ô¢6¹¾A» @ANª<��¢3+6¹ÔG@AN¹<�8+Ir<�H
Ir¾ªOLO�¾ª8½698òN969FR<J»�@GF�37»�<AÊ,À!N93+H�¾ª87<L87¾~ÔA<�N�87¾AF�6¹¾ª8ò¾A¿�¸�<�@GØ¼<��*3!6¹Ôa@AN9<�8+Ir< ¶ @�Ô56987=
F ¶ <Õ@AB7ÔG@A8�F�@G=A<1¾A¿oÅ
<�6987=�HR<�8+H�6¹F�6¹ÔA<UFR¾LB+6¹ÔA<J»�=A<�8!IrÄAÐ��7¾A»�»�<�IJ3+»�H�6¹¾ª85õi¿f»�<J<�<r4¢À!»�<�H&õ
H�6¹¾ª8+H�¸�<-À!»�¾^Ô569B7<·Ir¾ªO�À!N¹<JFR<Ç@a476¹¾ªOL@GF�6���@GF�6¹¾ª8+H�¾A¿�@ANPN�F ¶ <-¿f¾ª37»�<��¢3+6¹ÔG@AN¹<�8+Ir<�HJÐ
�7¾A»�F ¶ <©HRFR»�¾ª87=�<��*3!6¹Ôa@AN9<�8+Ir<�HE¸�<Õ@ANPHR¾�=ª6¹ÔA<ÕIr¾ªO�À!N¹<JFR<Õ@a476¹¾ªOL@GF�6���@GF�6¹¾ª8+H�¿f¾A»�@AN9N
<r4¢À+»�<�H�H�6¹¾ª8+H�Ê�¸ ¶ 69N¹<�¿f¾A»ÕF ¶ <ï¸�<�@GØî<��¢3+6¹ÔG@AN¹<�8+Ir<�HÕ¸�<-@AI ¶ 6¹<JÔA<ïF ¶ 69H©»�<�H�3+N¹F©¾ª8+N9Ä
¿W¾A»�=ª3+@G»�B7<�B·<r45À+»�<�H�H�6¹¾ª8+HJÐ

µ�¶ <�»�<�@AHR¾ª8�¸ ¶ Ä1¸�<�@G»�<�698*FR<J»�<�HRFR<�B�698�HRF�3!B7Ä¢6P87=�@UO�¾5B7<�N¢¸ ¶ 69I ¶ <r45À+»�<�H�HR<�H
Å,¾AF ¶ 87¾ª8!B7<JFR<J»�OL698!69HRF�69I�@A8+B1À+»�¾AÅÚ@GÅ!69N969H�F�69IMÅ
< ¶ @�Ô56¹¾A»�Êa@A8+B1@A8�<��¢3+6¹ÔG@AN¹<�8+Ir<�HR<�85õ
H�6¹F�6¹ÔA<òFR¾ÙB+6¹ÔA<J»�=A<�8+IrÄAÊ�69H-F ¶ @GF;¾ª87<ò¾A¿�F ¶ <îN¹¾ª87=GõiFR<J»�O =A¾ª@AN9HÇ¾A¿{F ¶ 69H;NP6987<D¾A¿
»�<�HR<�@G»�I ¶ 69HEFR¾LB7<JÔA<�N¹¾AÀÇ@�F ¶ <J¾A»�Äï¸ ¶ 69I ¶ ¸�6PN9NÚ@ANPN¹¾^¸ó3+HEFR¾�»�<�@AH�¾ª8Ç@GÅ
¾ª37FEÀ+»�¾AÅ7õ
@GÅ!69N969H�F�69I�@AN¹=A¾A»�6¹F ¶ O%H©3+HR<�B½698îB!69HRFR»�6¹ÅÚ37FR<�BòIr¾ªO�À!37F�698+=7Ð�Ñt8îF ¶ @GF{B7¾ªOL@A698º6¹FÕ69H
69O�À
¾A»�F�@A8*F�FR¾º<�8+H�3+»�<;F ¶ @GF%@A8 @AN¹=A¾A»�6¹F ¶ O ¸�69N9N�¸�¾A»�ØÃ3+8+B7<J»L@A8*ÄÃH�I ¶ <�B!3+N¹<J»�Ê
@A8+B 3!8+B7<J»�¾AF ¶ <J»U3!87Ø¢8+¾^¸�8;¾A»©3+8!Ir¾ª8�FR»�¾ªNPN9@GÅ!N¹<©¿[@AIrFR¾A»�HJÐ µ�¶ <�87¾ª8+B7<JFR<J» OL698+69HRõ
F�69I;Ir¾ªO�À
¾ª87<�8*F�¾A¿�F ¶ <ÇIJ@AN9IJ3+NP3+H�@AN9N¹¾^¸�H�Ir¾AÀÚ6987=ò¸�6¹F ¶ F ¶ <�HR<;Ir¾ª8+B!6¹F�6¹¾ª8+H�698Â@
3+8+6¹¿f¾A»�O
@A8!Bê<�N9<J=ª@A8�F�¸E@�ÄAÐ �+37»�F ¶ <J»�O�¾A»�<AÊM698ÜOL@A8�ÄêB+69HRFR»�69Å!37FR<�B½Ir¾ªO�ÀÚ37F�6987=
@GÀ+À!N969IJ@GF�69¾ª8+Hï69Fï69H-69O�À
¾A»�F�@A8*F%FR¾Â<�8+H�3+»�< N969ÔA<�N¹¾¢I�Ø�õi¿f»�<J<�B7¾ªO þfÀ+»�¾A=A»�<�H�H � Ê�@A8+B
F ¶ <J»�<J¿f¾A»�<ï¸�<-¸�69N9N£8+<J<�Bê@ HR<�OL@A8*F�69IJH�¸ ¶ 69I ¶ B7¾¢<�H18+¾AF1H�69OLÀ!N¹Äò6¹=ª87¾A»�<-B+6¹ÔA<J»Rõ
=A<�8+IJ6¹<�HJÐ

�î<1@G»�<{698*FR<J»�<�HRFR<�B�Ê!6P8·À!@G»�F�69IJ3+NP@G»�Ê7698ÇB7<JÔA<�N¹¾AÀÚ6987=L@�¿[3+N9N¹ÄïB+69HRFR»�69Å!37FR<�B·69O�õ
À!N¹<�O�<�8*F�@GF�6¹¾ª8 ¾A¿©F ¶ <Ãþ[HRÄ¢8!I ¶ »�¾ª8+¾ª3+H ���,õ�IJ@ANPIJ3+N93+Hòþ	���L3!H�6987=º@êÀ+»�¾AÅÚ@GÅ!69N969H�F�69I
@AHRÄ¢8!I ¶ »�¾ª8+¾ª3+H
�,õ�IJ@ANPIJ3+N93+H%þ	����
 �Õ@AH1@A8ê698*FR<J»�O�<�B+69@GFR<-N9@A87=ª3+@G=A<AÐ µ�¶ <L»�<�@AHR¾ª8
¸ ¶ Äê¸�<Ç8+<J<�BÃ@ À!»�¾AÅ!@GÅ!69NP69HRF�69ILIJ@ANPIJ3+N93+H�69H�F ¶ @GFL6¹F ¶ @AH�Å
<J<�8ÂH ¶ ¾~¸�8Ã69O�À
¾ªH&õ
H�6¹Å!N¹<�FR¾¼69O�À!N9<�O�<�8�FÕIr<J»�F�@A698ºO�<�I ¶ @A8+69H�OLHÕ¾A¿EF ¶ <ïÀ!6 õ�IJ@AN9IJ3+NP3+H�¸�6¹F ¶ ¾ª37F13+H�6987=
»�@A8+B7¾ªOL6���@GF�6¹¾ª8îÆ È�Ò~ÏiÐ��î<Õ87<J<�B;@AN9HR¾�F ¶ <©87¾ª8!B7<JFR<J»�OL698!69HRF�69I�B+69O�<�8+H�6¹¾ª8L¿f¾A»�F ¶ <
3+H�3+@ANE»�<�@AH�¾ª8���F ¶ <Ç69O�ÀÚN¹<�O�<�8*F�@GF�6¹¾ª8ÂH ¶ ¾ª3+N9BÜÅ
<·À
¾A»�F�@GÅ!N¹<·@A8+BÙ698ÜÀ!@G»�F�69IJ3+N9@G»
OL@GØA<¼8+¾º@AH�H�3+OLÀ+F�6¹¾ª8Ù@GÅ
¾ª37FLF ¶ < H�I ¶ <�B+3+N¹<J»^Ð�í¢¾ªO�<DÀ!»�<�N969OL6P8+@G»�Ä½698+69F�69@ANE»�<rõ
H�3+N¹F�H�¾A¿
F ¶ 6PHMÀ+»�¾��R<�IrF/@GÀ+À
<�@G»�<�BL698ÇÆ È�Ì~ÏiÊ*Å!37F�F ¶ <�À!@G»�F�¾ª8%6PO�À!N¹<�O�<�8*F�@GF�6¹¾ª8�¸E@AH
ÔA<J»�ÄÇÀ+»�<�NP69OL698+@G»�ÄAÐ��î<�@G»�<187¾~¸�6P8�ÔA<�HRF�69=ª@GF�6987=ï@-O�¾A»�<�»�<�@AN96PHRF�69IÕ@A8+B <��%IJ6¹<�8*F
69O�À!N¹<�OL<�8�F�@GF�6¹¾ª8�Ð

�î<{Ir¾ª8+H�69B7<J»�6¹F�69O�À
¾A»�F�@A8*FEF ¶ @GF�@A8Ç6PO�À!N¹<�O�<�8*F�@GF�6¹¾ª8·B7¾¢<�H�87¾AF�698*FR»�¾5B+3+Ir<
N96¹ÔA<�N¹¾5I�Ø5H�þf¾A»U¾AF ¶ <J»UØ5698+B+H�¾A¿/3+8+6P8�FR<�8+B+<�B;¾ª37F�Ir¾ªO�<�H � Ê ¶ <�8+Ir<{F ¶ <�FR»�@A8+H�N9@GF�6¹¾ª8
¿W»�¾ªO��ÜFR¾�� ��
 H ¶ ¾ª3+N9BÇÀ!»�<�HR<J»�ÔA<�N96¹ÔA<�N¹¾5I�Ø*õi¿f»�<J<�B7¾ªO þ[HR<J<DÆ È �GÏ�¿W¾A»©@·B+69H�IJ3+H�H�6¹¾ª8
¾ª8×F ¶ <½H�3+Å��&<�IrF � Ê�@A8+BôF ¶ <ºHR<�O%@A8�F�69IJHDH ¶ ¾ª3+N9BôÅ
<îHR<�8+H�6¹F�6¹ÔA<îFR¾çB+69ÔA<J»�=A<�8+IrÄAÐ
�7¾A»DF ¶ 6PH·»�<�@AHR¾ª8�Ê�F ¶ <½H�<�Ir¾ª8+B×@A37F ¶ ¾A» I ¶ ¾¢¾ªHR<çþ[@ÃÀ+»�¾AÅ!@GÅ!69N96PHRF�69I;ÔA<J»�H�6¹¾ª8ó¾A¿ �
FR<�HRF�6987=ÕHR<�O%@A8�F�69IJH/698ÇÆ È�Ì~ÏiÐ�ö�¾^¸�<JÔA<J»�Ê*6¹F�F�3+»�87<�B�¾ª37F�F ¶ @GF£À!»�¾AÅ!@GÅ!69NP69HRF�69I�FR<�H�F�6987=
HR<�OL@A8*F�69IJHJÊ*@GF�N¹<�@AHRF£F ¶ <�ÔA<J»�H�6¹¾ª8L6P8�ÔA<�8*FR<�B%698ÇÆ È�Ì~ÏiÊ¢¸E@AH£»�@GF ¶ <J»�B+6��%IJ3+N9F)FR¾13+HR<AÐ
µ�¶ <DIr¾A»�»�<�IrF�87<�H�HïÀ+»�¾¢¾A¿fH�¸�<J»�<¼@AB5õ ¶ ¾5IGÊ£Å*Ä ¶ @A8!B�Ê£@A8+BÃ»�@GF ¶ <J»ïIr¾ªO�À!NP69IJ@GFR<�B�Ð
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�7¾A»EF ¶ <�»�<�@ANP69HRF�69IÕþ[@A8+B-87<�Ir<�H�H�@G»�69N¹Ä�O�¾A»�<�HR¾AÀ ¶ 69H�F�69IJ@GFR<�B �M69OLÀ!N¹<�O�<�8*F�@GF�6¹¾ª8�Êª¸�<
87<J<�BÃÀ+»�¾¢¾A¿�OL<JF ¶ ¾¢B!H�¿W<�@AH�6¹Å!N¹<·@A8+Bñþ[@GF%N9<�@AHRFL698ÜÀ!@G»�F ��@A3+FR¾ªOL@GF�69IGÐ �7¾A»%F ¶ 69H
»�<�@AHR¾ª8�Ê,¸�<�@G»�<�698*ÔA<�HRF�6¹=ª@GF�6987= ¶ <J»�<�@ïB+69ÔA<J»�=A<�8+IrÄ*õ�HR<�8+H�6¹F�69ÔA<·ùráWæ áfý�ü5ú ÞAà[áuøGå��túûá��ªÝ
HR<�OL@A8*F�69IJHJÐAÑ&81F ¶ <�¿[37F�37»�<AÊ~¸�<�À!N9@A81FR¾©<r4¢FR<�8!B�F ¶ <�@AI ¶ 6¹<JÔA<�OL<�8�F�H�¾A¿,F ¶ 69HoÀ!@GÀ
<J»
FR¾�� � 
 Ð

� ���	��
,®��Ú±�
·°�¯��

Ñt8ñÆvÍ~Ï�@A8+BñÆ ÈAÈ�Ï � 69N98+<J»�=ª@^ÔA<¼Ir¾ªOLÀ!N¹<JFR<Ç@a476¹¾ªOL@GF�6���@GF�6¹¾ª8!HL¿f¾A»%HRFR»�¾ª87=îÅÚ69H�69O�õ
3+N9@GF�6¹¾ª8î@A8+Bò¾AÅÚHR<J»�ÔG@GF�6¹¾ª8+@ANM<��¢3+6¹ÔG@AN¹<�8+Ir<AÊ�»�<�HRÀ
<�IrF�6¹ÔA<�N9ÄAÊ�¿W¾A»Õ@;Ir¾A»�<������êÆ ÈJÓaÏiÐ
µ�¶ <�HR<òF�¸�¾ÃÀ!@GÀ
<J»�H-HR<J»�ÔA<î@AH·¾ª37»;HRF�@G»�F�6P87=êÀ
¾ª698*F��E698 H�<JÔA<J»�@AN©Ir¾ªO�À!N¹<JFR<�8+<�H�H
À+»�¾¢¾A¿fHUF ¶ @GF©698*ÔA¾ªN¹ÔA<�»�<�IJ3+»�H�6¹¾ª8 ¸�<L@AB+¾AÀ+F �D69NP87<J»��kHLÝ���ü7Þªà[á[øGå,ÞGú/ß��¢ÞAÛ&Þªß^à�ÝrÛ�á��^Þ��
à[á[øGåòà��5Ý�øGÛRÝJý @A8+Bòü5å+á��Jü!Ý�æJøGú ü7à[áuøGåîà��5Ý�øAÛRÝJý�Ð!Ñt8Çí¢<�IrF�6¹¾ª8ÇÉ¢Ð9È©@A8!B;í5<�IrF�6¹¾ª8DÎ*ÐdÒ
¸�<�<r4¢FR<�8!BÂÆvÍ~Ï�@A8+BÂÆ ÈAÈ�Ï�þf¿W¾A»�=ª3+@G»�B7<�B <r45À+»�<�H�H�69¾ª8+H ��»�<�H�À,<�IrF�69ÔA<�N¹ÄAÊÚFR¾-F ¶ <�HR<JF&õ
F�6987=�¾A¿MÀ+»�¾AÅ!@GÅÚ69N969HRF�6PI�À+»�¾5Ir<�H�H�@AN9=A<JÅ+»�@5Ð

Ñ&8òÆ È� ~Ï)í5F�@G»�Øï@A8+BDí7O�¾ªN¹ØG@{=ª@^ÔA<1@�À+»�¾AÅ!@GÅÚ69N969HRF�6PI�ÔA<J»�H�6¹¾ª8·¾A¿oF ¶ <U»�<�H�3+N9F�H�¾A¿
ÆvÍ~ÏiÐ�í5¾7ÊÚ¾ª37»�À!@GÀ
<J»�<r45FR<�8+B+H�Æ È� ~Ï£698ÇF ¶ @GF�¸�<�Ir¾ª8!H�69B7<J»U@AN9HR¾-87¾ª8+B7<JFR<J»�O%698+69H�OÇÐ
��¾AFR<îF ¶ @GF-¸ ¶ <�8 87¾ª8+B+<JFR<J»�OL698+6PHRF�69I;I ¶ ¾ª69Ir<î69Hï@AB!B7<�B�ÊEí5F�@G»�Øç@A8+Bóí5O�¾ªN¹ØG@!�kH
FR<�I ¶ 8+6 �*37<·¾A¿�À!»�¾^Ô56987=òHR¾ª3+8+B!87<�H�HÕ¾A¿�@a4569¾ªOLH�69H18+¾òN9¾ª87=A<J»�3+H�@GÅ!N¹<AÐEþií¢<J<·F ¶ <
B+69H�IJ3+H�H�6¹¾ª8Â@GF�F ¶ <;Å
<J=ª698+8+6P87=D¾A¿Uÿ�À!À,<�8!B+6 4ºÿ1Ð � µ�¶ <ÇH�@AO�<;»�<�OL@G»�Øê@GÀ!À!N96¹<�H
@AN9HR¾LFR¾ Æ È�Ï)¸ ¶ 69I ¶ ¿W¾ªNPN¹¾^¸�H�F ¶ <Õ@GÀ+À+»�¾ª@AI ¶ ¾A¿�Æ È� ~ÏoÅÚ37F�3+HR<�H�H�¾ªO�<{@a476¹¾ªOLH�¿f»�¾ªO
6¹FR<J»�@GF�6¹¾ª8ò@AN¹=A<JÅ+» @%FR¾;I ¶ @G»�@AIrFR<J»�6��J<�»�<�IJ3+»�H�6¹¾ª8�ÐÚÑt8¼Ir¾ª8*FR»�@AHRFJÊ�¾ª37»UÀ+»�¾AÅÚ@GÅ!69N969H�F�69I
ÔA<J»�H�6¹¾ª8�¾A¿#"&Å!69H�69O13!N9@GF�6¹¾ª8�37À�FR¾�$©FR<�I ¶ 8+6��¢37<�¸�¾A»�Ø¢H�¸�<�N9N5¸ ¶ <�8�Ir¾ªO1Å!698+<�B�¸�6¹F ¶
F ¶ <{3+H�3!@AN
FR»�@A8+H�6¹F�69¾ª8;698+B+3+IrF�69¾ª8�Ð

Ñ&8�ÆvÉ~Ï&%E@A8+B+698+6{@A8+B�í5<J=ª@AN9@ @a476¹¾ªOL@GF�6��J<�BñÅ
¾AF ¶ HRFR»�¾ª87= @A8+Bñ¸�<�@GØñÅ
<rõ
¶ @�Ô56¹¾A»�@ANU<��¢3+6¹ÔG@AN¹<�8+Ir<�H-¿f¾A»;À+»�¾5Ir<�H�H·IJ@AN9IJ3+N96UIr¾A»�»�<�H�À,¾ª8!B+6987=êFR¾Ùí7K,ÿ @A8+BôFR¾
@A8½@AN¹FR<J»�8+@GFR<�B7õ�O�¾¢B+<�NoÔA<J» H�6¹¾ª8ò¾A¿Eí7K,ÿ1Ð�ÿ�HUF ¶ <�6¹»UÀ+»�¾5Ir<�H�H©@AN¹=A<JÅ+» @·¸�6¹F ¶ 87¾ª85õ
@AN¹FR<J»�8+@GF�698+={HR<�OL@A8*F�69IJH�Ir¾A»�»�<�HRÀ
¾ª8+B+H£FR¾�í5K
ÿ1Êª¾ª37»/»�<�H�3+N¹F�H£6P8ïí¢<�IrF�6¹¾ª8' ©IJ@A8%Å
<
»�<J=ª@G»�B7<�B @AH�@A8Ç<r45FR<�8+H�6¹¾ª8Ç¾A¿oF ¶ @GF�¸�¾A»�Ø·FR¾%K
ÿ1Ð

�7¾A»�À+»�¾AÅ!@GÅÚ69N969HRF�6PI{À+»�¾¢Ir<�H�H1@AN¹=A<JÅ+»�@D¾A¿�ÿ�CEK�õ�H�F�Ä5N¹<AÊ)H�<JÔA<J»�@AN�Ir¾ªOLÀ!N¹<JFR<ï@a4¢õ
6¹¾ªO HRÄ5HRFR<�OLH ¶ @�ÔA<½@GÀ!À,<�@G»�<�B 6P8 F ¶ <òNP6¹FR<J»�@GF�37»�<AÐEö�¾^¸�<JÔA<J»�Ê�698 <�@AI ¶ ¾A¿1F ¶ <
HRÄ¢H�FR<�OLH�<�6¹F ¶ <J»�¸�<�@GØÜÅ!69H�69O�3+N9@GF�69¾ª8ê69H�87¾AFL6P8�ÔA<�HRF�69=ª@GFR<�BñÆ �7Ê�Ò~Ï�¾A»L87¾ª8!B7<JFR<J»Rõ
OL698+69H�F�69I�I ¶ ¾ª69Ir<�69HEÀ+»�¾ ¶ 69Å!6¹FR<�BîÆ �7Ê Ì~ÏiÐ

( °Y­o®A¯�´*)�²�®ª´i°Y­ °,+{®.-�´�/'
·°�¯��

µ�¶ <©¾A»�6¹=ª6P8+@AN�Ir¾ª8�FR» 6¹Å!37F�6¹¾ª8!HE¾A¿oF ¶ 6PHEÀ!@GÀ
<J»�@G»�< �

0 ÿ Ir¾ªO�À!N9<JFR<¼@a476¹¾ªOL@GF�6���@GF�69¾ª8 ¾A¿Õ@ÜIJ@AN9IJ3+NP3+HL¸ ¶ 69I ¶ Ir¾ª8�F�@A698!HïÅ
¾AF ¶ 87¾ª85õ
B7<JFR<J»�O%698+69HRF�6PI{@A8+B¼À+»�¾AÅÚ@GÅ!69N969H�F�69IÕI ¶ ¾ª69Ir<AÊ�@A8+B¼»�<�IJ37»�H�6¹¾ª8�Ð �î<%@a4569¾ªOL@GF�6��J<
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Å
¾AF ¶ HRFR»�¾ª8+=ï@A8+BD¸�<�@GØ;Å
< ¶ @^Ô¢6¹¾A» @AN�<��¢3+6¹ÔG@AN¹<�8+Ir<�HJÐ+ÑtF�69H�F ¶ <{Á!»�HRF�F�69OL<AÊ!@AH
¿[@G»�@AH�¸�<-Ø587¾~¸ÕÊoF ¶ @GF�@¼Ir¾ªO�À!N9<JFR<-@a476¹¾ªOL@GF�6���@GF�69¾ª8Â¾A¿�¸�<�@GØºÅ,< ¶ @�Ô56¹¾A»�@AN
<��¢3+6¹ÔG@AN¹<�8+Ir<�H�69H�À!»�<�HR<�8*FR<�B;¿W¾A»�@LN9@A87=ª3+@G=A<{¾A¿oF ¶ 6PHEØ¢698!B�Ð

0 µ�¶ <òB7<JÔA<�N¹¾AÀÚO�<�8�F;@A8+B F ¶ <î@a476¹¾ªOL@GF�6���@GF�69¾ª8ô¾A¿{@óþfÀ+»�¾AÅ!@GÅ!6PN969HRF�69I ��¸�<�@GØ
Å
< ¶ @�Ô56¹¾A»�@AN
<��¢3+6¹ÔG@AN¹<�8+Ir<ÕH�<�8+H�6¹F�6¹ÔA<UFR¾%NP6¹ÔA<�N¹¾5I�Ø,Ð

� �*
�­ °,+{®.- ��� 
����+¯
Ñt8¼F ¶ <�87<r45F©HR<�IrF�6¹¾ª8ò¸�<�Å!»�6¹<��+Ä·»�<�IJ@AN9NMHR¾ªOL<�ÅÚ@AH�69I�Ir¾ª8+Ir<JÀ+F�HÕ@A8+BòB7<JÁÚ8+6¹F�6¹¾ª8+H
@GÅ,¾ª3+FïÀ+»�¾AÅ!@GÅ!69N96PHRF�69I·B+69HRFR» 6¹Å!37F�6¹¾ª8!HJÐMÑt8óí¢<�IrF�6¹¾ª8ôÌ½¸�<ò698�FR»�¾¢B+3!Ir<ÇF ¶ <òIJ@AN9IJ35õ
N93+HJÊ£¸�6¹F ¶ 6¹F�HïHRÄ¢8*F�@a4ç@A8+B ¾AÀ
<J»�@GF�6¹¾ª8+@AN�H�<�OL@A8�F�6PIJHJÐ�Ñ&8 í¢<�IrF�69¾ª8 �ê¸�<¼B7<JÁ!87<
F ¶ <{¿f¾ª37»�Å
< ¶ @^Ô¢69¾A»�@AN�<��¢3+6¹ÔG@AN¹<�8+Ir<�H�¸�<{@G»�<�698*FR<J»�<�HRFR<�B¼698�Ê+@A8+BD¸�<1<r4¢FR<�8+BDF ¶ <
FR<�I ¶ 8+6 �*37<¼¾A¿ "R37À7õiFR¾�$ÜÅ!6PH�69O�3+N9@GF�6¹¾ª8ÂFR¾ÂF ¶ < À+»�¾AÅ!@GÅ!6PN969HRF�69I·IJ@AHR<AÐ µ�¶ 69HLFR<�I ¶ õ
8+6��¢37<�6PH�3!HR<�B·<r4¢FR<�8!H�6¹ÔA<�N¹Äï¿W¾A»�F ¶ <UÀ+»�¾*¾A¿[H�¾A¿oIr¾ªO�À!N9<JFR<�87<�H�HJÊ7<�HRÀ
<�IJ69@ANPN¹ÄL698-F ¶ <
IJ@AHR<�¾A¿£F ¶ <�¸�<�@GØD<��¢3+6¹ÔG@AN¹<�8+Ir<�HJÐÚÑt8½í¢<�IrF�6¹¾ª8!H Ë @A8+BîÉï¸�<�=ª6¹ÔA<�Ir¾ªO�À!N9<JFR<�@a4¢õ
6¹¾ªOL@GF�6���@GF�6¹¾ª8!HÕ¿f¾A»ÕF ¶ <%HRFR»�¾ª87=;<��*3!6¹Ôa@AN9<�8+Ir<�HÕ@A8+Bî¿f¾A»ÕF ¶ <%¸�<�@GØò<��¢3+6¹ÔG@AN¹<�8+Ir<�H
»�<�HRÀ
<�IrF�6¹ÔA<�N¹ÄAÊ*»�<�HRFR»�69IrFR<�BïFR¾{=ª3!@G»�B7<�Bï<r4¢À+»�<�H�H�6¹¾ª8+H/698�F ¶ <�HR<�Ir¾ª8+B-IJ@AHR<AÐ7í5<�IrF�6¹¾ª8
Î�=ª6¹ÔA<�H�Ir¾ªO�À!N9<JFR<1@a476¹¾ªOL@GF�6���@GF�6¹¾ª8!H�¿f¾A»�F ¶ <{¿f¾ª37»�<��¢3+6¹ÔG@AN¹<�8+Ir<�H�698;F ¶ <�IJ@AHR<1¾A¿
F ¶ <�ÁÚ8+6¹FR<�¿f»�@G=ªO�<�8*F�¾A¿�F ¶ <�N9@A87=ª3+@G=A<AÐ µ�¶ <�698�FR<J»�<�HRF/¾A¿�F ¶ 6PH/HR<�IrF�6¹¾ª8-69H/F ¶ @GF�¸�<
3+HR<UB+6 ë
<J»�<�8�F�@A8+BïO�3+I ¶ H�69O�À!N¹<J»/À+»�¾¢¾A¿,FR<�I ¶ 8+6��¢37<�HJÐ7í¢<�IrF�6¹¾ª8  ÕIr¾ª8!IJN93+B7<�H�@A8+B
69N9N93+H�FR»�@GFR<�HE¾ª37»�»�<�H�<�@G»�I ¶ À!N9@A8+HJÐ

� � ¯��	�¥´��ô´�­ 
,¯*´*�	/
	�<JF�
 Å
<;@½HR<JFJÐ£ÿ ¿f3!8+IrF�6¹¾ª8
� ��
��� Æ Ó���È�Ï�69H�IJ@AN9N9<�BÃ@ÙéGáPæJßJÛ�ÝJà�Ý ÷ ÛRø�ù�Þ*ùráfú �
áfà��ÂéGáPærà[Û áiùrü7à[áuøGå+Ê�¾A»¼éGáWæ�à[Û�áiùrü7à[á[øAåê¿f¾A»ïH ¶ ¾A»�FJÊ£¾ª8�
 6¹¿�F ¶ <îæ ü ÷ª÷ øGÛ�à�¾A¿��ÚÊ�B7<rõ
Á!87<�Bî@AH�æ ÷ àJþ�� ��������� 
"!���þ�� �$# Ó&%ªÊY69HUÁ!8!6¹FR<1¾A»1Ir¾ª3+8�F�@GÅÚN¹Ä 698+Á!8+6¹FR<�@A8+B'�(*)*+ ��þ�� ��� ÈGÐ!Ñt¿,�Ç6PH�@%B!69HRFR»�6¹ÅÚ37F�6¹¾ª8ï¸�6¹F ¶ ÁÚ8+6¹FR<ÕH�37À!À,¾A»�F�@A8+B.-0/ñæ ÷ àJþ�� �
¸�<�3+HR<1F ¶ <1HR<JF1�*þ32�4 �5��þ3264 ���7%98;: )=< FR¾ï<�8*3!O�<J»�@GFR<�F ¶ <{À+»�¾AÅ!@GÅ!69N969F�Ä·@AH�HR¾5IJ69@GFR<�B
¸�6¹F ¶ <�@AI ¶ <�N¹<�O�<�8*F�¾A¿>-%Ð µ ¾�OL@A8+6¹ÀÚ3+N9@GFR<�F ¶ <�HR<JF�¸�<U698*FR»�¾¢B!3+Ir<�F ¶ <�¾AÀ
<J»�@GFR¾A»? B7<JÁ!87<�BD@AH�¿W¾ªNPN¹¾^¸�H�Ð�*þ32 4 �A@ 4 �7% 4 )CB ? �*þ32
�A@ �7%��D �*þ32 4 ��@ 4 �7% 4 )*B7E3FHG �92 F �ÚþI@ FKJ @ �7% 6¹¿,2��L2 F ¿f¾A»�HR¾ªO�<NMO�QP�*þ32 4 ��@ 4 �7% 4 )*B G �*þ32 ��@ �7% ¾AF ¶ <J»�¸�69H�<AÐ
�*þ32 4 �A@ 4 �7% 4 )CB ? �*þ�R F ��@ F �7% F�) >TSUS V �þ;�*þ32 4 �A@ 4 �7% 4 )*B ? �*þ�R > ��@ > �7% � ? �*þ�R F �A@ F �7% F�) QWSUS V

ÖU6¹ÔA<�8�HR¾ªO�<�B+69HRFR»�69Å!37F�6¹¾ª8+H�� > ��XYXYXY�T� V ¾ª8Z
D@A8+B1H�¾ªO�<�»�<�@AN*8¢3+O1Å,<J» H\[ > ��XYXYXY�T[ V �Æ Ó���È�Ï5¸�6¹F ¶ ' 4 ) >TSUS V [ 4 ��ÈGÊa¸�<�B7<JÁ!87<£F ¶ <Uß øGå+âGÝ7]{ß øGý%ùráfåÚÞAà[áuøGå^[ > � > J XYXYX J [ V � V¾A¿K� > ��XYXYXY�T� V FR¾·Å
<{F ¶ <�B!69HRFR»�6¹ÅÚ37F�6¹¾ª8_�DH�3+I ¶ F ¶ @GF���þ32 �`� ' 4 ) >TSUS V [64a�=4�þ32 � Ê,¿f¾A»<�@AI ¶ 21�b
EÐ
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IJ3+HRFR¾ªOL@G»�Ä-FR¾�Ir¾ª8+H�69B+<J»�<��¢3+6¹ÔG@AN¹<�8+Ir<U¾A¿)B+69HRFR»�69Å!37F�6¹¾ª8+H£¸�6¹F ¶ »�<�HRÀ
<�IrFEFR¾�<��*3+69Ô�õ
@AN¹<�8+Ir<Õ»�<�NP@GF�6¹¾ª8+H�¾ª8;À!»�¾¢Ir<�H�HR<�HJÐ
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þ32 �TR�� Ð �î<ïN96¹¿fFU@A8½<��¢3+6¹ÔG@AN¹<�8+Ir<�»�<�N9@GF�6¹¾ª8½¾ª8B�ÙFR¾D@·»�<�NP@GF�6¹¾ª8îÅ
<JF�¸�<J<�8
B+69HRFR»�69Å!37F�6¹¾ª8+H�¾^ÔA<J»�þq�+ÞGÛ G 	�ß�à�� � rg�ê698·F ¶ <©¿W¾ªN9N9¾^¸�698+=�¸E@�ÄAÐ
MIN=OQPSRUTVRXWYP��*\���áWâAÝråòàAh/ø-éAáPærà[Û áiùrü7à[áuøGå7æ � > ÞGå,é1� Q øGâGÝJÛ1þq�+ÞGÛ G 	�ß�à�� � r ��ã
h�Ý ærÞ*�Üà��¢ÞAà�à��5Ý��ÜÞGÛ�Ý½Ý �Jü5áWâGÞGú9Ýrå!à�h ` Û ` à ` ÞGåñÝ���ü5áWâGÞGú¹ÝJåÚß Ý Û�Ýrú¹ÞAà[áuøGå! øGå���ã
h�Û á[àuà�Ýrå_� >#"%$ � Q ã£á ?

& - �I� D  � & � � �+ÞAÛ G 	�ß^à�� �=� > þ �K� - �K��� Q þ � � - � X
� \'� (HN	)*�+� RXW,�-�,
>N+���GR��.�,
XN2P
�wN/�
í¢FR»�¾ª87=ÕÅÚ69H�69O�3+N9@GF�6¹¾ª8�69H£B+<JÁ!87<�B�Å¢Ä�»�<��*3+69»�6987=�<��*3!6¹Ôa@AN9<�8+Ir<�¾A¿�B+69HRFR»�69Å!37F�6¹¾ª8+H)@GF
<JÔA<J»�Ä-H�FR<JÀ�Ð %�<�IJ@A3!HR<Õ¾A¿YF ¶ <�¸E@�Ä-<��¢3+6¹ÔG@AN¹<�8+Ir<�¾A¿oB+69H�FR»�6¹Å!37F�69¾ª8+H£69HEB7<JÁ!8+<�B�Ê*¸�<
87<J<�BÇFR¾L»�<�HRFR»�69IrF�FR¾LÅÚ69H�69O�3+N9@GF�6¹¾ª8!H/¸ ¶ 69I ¶ @G»�<{<��*3+69Ôa@AN¹<�8!Ir<©»�<�N9@GF�6¹¾ª8+H�Ð
MIN=OQPSRUTVRXWYP�0 \(	�å-Ý���ü5áWâGÞGú¹ÝJåÚß Ý�ÛRÝJú Þªà[á[øGå1 /L� r �½áWæEÞ�H�FR»�¾ª87=�ÅÚ69H�69O�3+N9@GF�6¹¾ª8
á ?f�2 � áfý ÷ ú áiÝ�æ43
0 h �5ÝJå,ÝrâAÝrÛf�"� � > ã/à��5ÝrÛ�ÝLÝ7]AáWæ�àfæ � Q æ�ü+ß��Çà��¢ÞAà@� � � Q ÞGåÚé � >#"%$ � Q X
]Sh/ø-Ý7] ÷ Û�Ý�æ æ áuøGå7æd� ��� ÞGÛ�Ý�HRFR»�¾ª87=1ÅÚ69H�69OL6PN9@G»Jã h�Û�áfàuà�ÝJåt�65 ��ãMá ?Uà��5ÝrÛ�Ý�Ý ]ªáPæràfæ
ÞLærà[Û&øAå*äDùráWæ áfý�ü5ú ÞAà[áuøGå7 æ ` à ` �2 p� `

Ñt¿/¸�<L@AN9N¹¾^¸�@;HRFR»�¾ª87=;FR»�@A8!H�6¹F�6¹¾ª8¼FR¾ÇÅ
<�OL@GF�I ¶ <�B½Å¢Ä¼@;HRFR»�¾ª87=ÇIr¾ªO{ÅÚ6987<�B
FR»�@A8+H�6¹F�69¾ª8�Ê�F ¶ <�81¸�<�=A<JFM@�»�<�N9@GF�69¾ª8{H�N969= ¶ F�N¹ÄU¸�<�@GØA<J»MF ¶ @A81H�FR»�¾ª87=�ÅÚ69H�69O�3+N9@GF�6¹¾ª8�Ð
MIN=OQPSRUTVRXWYP98 \(	�å-Ý���ü5áWâGÞGú¹ÝJåÚß Ý�ÛRÝJú Þªà[á[øGå1 /$� r �îáPæ�Þ�HRFR»�¾ª87=�À+»�¾AÅÚ@GÅ!69N969H�F�69I
Å!69H�69O�3+N9@GF�69¾ª8îá ?d�2 p� áfý ÷ ú áiÝ�æ43
0 h �5ÝJå,ÝrâAÝrÛf�"� � > ã/à��5ÝrÛ�ÝLÝ7]AáWæ�àfæ � Q æ�ü+ß��Çà��¢ÞAà@� � x � Q ÞGåÚé � >:"%$ � Q X
; Ýjh�Û�áfà�Ýd��5 x ��ã)á ?�à��5ÝrÛ�Ý{Ý7]AáWæ�àfæ�Þ1ærà[Û&øAå*ä ÷ Û&ø�ù�Þ�ùráfúûáPærà[á[ß�ùráWæ áfý�ü¢ú¹ÞAà[áuøGå< æ ` à `�2 p� `

�î<D87¾~¸ Ir¾ª8+H�69B7<J»�F ¶ <ÇIJ@AHR< ¾A¿�F ¶ <Ç¸�<�@GØÂÅ!6PH�69O�3+N9@GF�6¹¾ª8�Ð µ�¶ <ÇB+<JÁ!8+6¹F�6¹¾ª8
¾A¿Õ¸�<�@GØçÅ!69H�69O�3+N9@GF�69¾ª8Â¿W¾A»·K
ÿ 69H%87¾AF-@GF-@ANPN�HRFR»�@A69= ¶ FR¿f¾A»�¸E@G»�B�Ð/Ñ&8 ¿f@AIrFJÊ�F ¶ <
"R8+@GF�37»�@AN $L¸�<�@GØ·ÔA<J»�H�69¾ª8;¾A¿):�<JÁ!8!6¹F�6¹¾ª8ÇÌ�¸�¾ª3+N9B·Å
<©F ¶ <Õ¿f¾ªN9N¹¾~¸�6987=�¾ª87<AÐ
MIN=OQPSRUTVRXWYP>=@?>NcPYT��lTVR��YNBA�\@	�åÜÝ���ü5áWâGÞGú¹ÝJåÚß ÝLÛ�Ýrú¹ÞAà[á[øAåC / ��r4�×áWæ�ÞL¸�<�@GØ
Å!69H�69O�3+N9@GF�69¾ª8îá ?d�2 p� áfý ÷ ú áiÝ�æ43

0 h �5ÝJå,ÝrâAÝrÛH� � � > ã�à��5ÝJå à��5ÝJÛRÝ Ý ]AáWæ�àfæ � Q æ ü+ß��Üà��¢ÞAà1ÝJáfà��5ÝJÛ�� C � Q øGÛ
� "C � Q ã�ÞAåÚé � >:"%$ � Q X

�ðÞGåÚéj�$ÞGÛRÝ�¸�<�@GØ�Å!69H�6POL69N9@G»Jã h�Û á[àuà�Ýrå,�6D ��ã h �5ÝJå,ÝrâAÝrÛ�à��5ÝJÛRÝ©Ý7]AáWæ�àfæ�Þ(h�Ý�Þ �
ùráWæ áfý�ü5ú¹ÞAà[áuøGå7 æ ` à ` �2 p� `

Í



��87¿W¾A»�F�3+8+@GFR<�N¹ÄêF ¶ <D@GÅ
¾^ÔA<¼B7<JÁ!8+6¹F�69¾ª8Ü6PHL698+Ir¾A»�»�<�IrF�Å,<�IJ@A3!HR<D6¹FLB7<JÁÚ87<�HL@
»�<�N9@GF�6¹¾ª8Ã¸ ¶ 69I ¶ 6PH�87¾AFLFR»�@A8+H�6¹F�6¹ÔA<AÐ µ�¶ @GFL6PHJÊ�F ¶ <J»�<;<r4769HRFC�%Ê � @A8+B�� ¸�6¹F ¶
� D � @A8+Bk� D�� Å!3+F � �D���Ð �7¾A»·<r47@AO�À!N¹<AÊ�Ir¾ª8+H�69B7<J»ïF ¶ <D¿f¾ªN9N¹¾~¸�6987=
<r4¢À+»�<�H�H�6¹¾ª8+H�@A8!B;»�<�N9@GF�6¹¾ª8!H��

���	��
� þ >Q ��X"� 1 >Q ��X"� � J þ >Q ��X"� 1 >Q � ����	��
� >Q ��X"� 1 >Q ��X"�
� �	��
� ��X"�
 > �	��
� �*þA� ��� � �^þA�`��� � �^þA� ��� � �^þ �`��� � �~þA� ��� � �^þ . � . �7%
 Q �	��
� �*þA�`��� � �^þ
� ��� � �^þA� ��� � �^þ
� ��� � �^þ � ��� � �~þ . � . � %

Ñ¥F�IJ@A8½Å
<%I ¶ <�I�ØA<�BÜF ¶ @GF  > @A8+B  Q @G»�<%¸�<�@GØîÅ!69H�69O13!N9@GF�6¹¾ª8+H�@AIJIr¾A»�B+698+=DFR¾
F ¶ <%FR<�8*F�@GF�6¹ÔA<·B7<JÁ!8+6¹F�69¾ª8�Ð�ö�¾~¸�<JÔA<J»�¸�< ¶ @^ÔA<t���D���Ð µ ¾DHR<J<ïF ¶ 69HJÊ�Ir¾ª8+H�69B7<J»
F ¶ <%FR»�@A8!H�6¹F�6¹¾ª8B� � �ÚÊo¸ ¶ <J»�<Z� � �*þA����� � >Q � �^þA� � . � >Q �7%ªÐ µ�¶ <J»�<%@G»�<L¾ª8+N9Ä
F ¶ »�<J<ÕÀ
¾ªH�H�69Å!N¹<U¸�<�@GØ·FR»�@A8!H�6¹F�6¹¾ª8+HE¿f»�¾ªO�� ��� "C  *þ
� � Ê�� C � > @A8+B�� C � Q¸ ¶ <J»�< � > � �*þA����� �+È �7%�@A8!B � Q � �*þA� � . �!È �7%ªÐ���¾^¸{Êª@AO�¾ª87=©F ¶ <�F ¶ »�<J<EB!69HRFR»�6 õ
Å!37F�6¹¾ª8+H � > �T� Q @A8+B� ¢þ
� � Ê,8+¾ª87<Õ69H�<��¢3+6¹ÔG@AN¹<�8*F�FR¾O�,Ð µ�¶ <J»�<J¿f¾A»�<AÊE� @A8+B�� @G»�<
87¾AF�Å!69H�69OL69N9@G»^Ð ��<JÔA<J»�F ¶ <�N¹<�H�H�Ê!6¹¿Y¸�<{Ir¾ª8+H�69B7<J»�F ¶ <Õ¸�<�@GØ;Ir¾ªO{ÅÚ6987<�B;FR»�@A8!H�6¹F�6¹¾ª8��
�
C�x ���
¸ ¶ <J»�<^��� � >Q � > J >Q � Q Ê7¸�<Õ¾AÅ!HR<J»�ÔA<{F ¶ @GF � " ���[Ðµ�¶ <½@GÅ
¾~ÔA<º<r47@AO�À!N¹<ºH�37=A=A<�HRF�HÇF ¶ @GFD¿f¾A» @ "&=A¾¢¾¢B	$çB7<JÁ!8!6¹F�6¹¾ª8 ¾A¿�¸�<�@GØ
Å!69H�69O�3+N9@GF�69¾ª8Ü69FL69H�87<�Ir<�H�H�@G»�ÄÜFR¾ê3+HR<ÇIr¾ªO1Å!6987<�BÃFR» @A8+H�6¹F�6¹¾ª8!HJÐ/í¢¾î¸�< IJ@A8+87¾AF
=ª6¹ÔA<1@�¸�<�@GØ;ÔG@G»�69@A8*F�¾A¿�:�<JÁÚ8+6¹F�6¹¾ª8DÌ¢Ê!Å!37F�¾ª8+N9Äï¾A¿�:�<JÁ!8+6¹F�69¾ª8 �7Ê!IJ@AN9N¹<�BÇ¸�<�@GØ
À+»�¾AÅ!@GÅ!6PN969HRF�69I�Å!69H�6PO13+NP@GF�6¹¾ª8�Ð

MIN=OQPSRUTVRXWYP � \(	�å Ý���ü¢áfâaÞAú¹ÝJåÚß Ý©ÛRÝJú ÞAà[áuøGå  /L��r��ÃáWæUÞU¸�<�@GØLÀ+»�¾AÅÚ@GÅ!69N969H�F�69I
Å!69H�69O�3+N9@GF�69¾ª8îá ?d�2 p� áfý ÷ ú áiÝ�æ43

0 h �5ÝJå,ÝrâAÝrÛf�"� � > ã/à��5ÝrÛ�ÝLÝ7]AáWæ�àfæ � Q æ�ü+ß��Çà��¢ÞAà@� "C�x � Q ÞGåÚé � > " $ � Q X
; ÝHh�Û�áfà�Ý(��� �ph �5ÝJå,ÝrâAÝrÛ�à��5ÝJÛRÝ-Ý ]ªáPæràfæ�Þgh�Ý�Þ � ÷ ÛRø�ù�Þ�ùJáWúûáWæ�à[áuß·ùJáPæ�áWý�ü5ú¹ÞAà[á[øAå
 æ ` à ` �2 � `

ÿ�H�3+H�3+@ANiÊ7¾AÅ!HR<J»�ÔG@GF�6¹¾ª8+@AN�<��¢3+6¹ÔG@AN¹<�8+Ir<Õ6PH�B7<JÁ!87<�BÇ6P8·FR<J»�OLH�¾A¿)¸�<�@GØ;À+»�¾AÅ7õ
@GÅ!69N969H�F�69I�ÅÚ69H�69O�3+N9@GF�6¹¾ª8�Ð

MIN=OQPSRUTVRXWYP�� \^]Sh/ø{Ý ] ÷ ÛRÝræ�æ�á[øGå+æG� ��� ÞAÛRÝ)¾AÅÚHR<J»�ÔG@GF�6¹¾ª8+@AN9N¹Ä�<��*3!6¹Ôa@AN9<�8�FrãEh�Û�á[à �
à�ÝråI��� ��ã£á ?
� ` h �5ÝJå,ÝrâAÝrÛf�"� � > ã/à��5ÝrÛ�ÝLÝ7]AáWæ�àfæ � Q æ�ü+ß��Çà��¢ÞAà@� C x � Q ÞGåÚé � >:"�� � Q `
 ` h �5ÝJå,ÝrâAÝrÛf� � � Q ã/à��5ÝrÛ�ÝLÝ ]ªáPæràfæ � > æ�ü7ß �Çà��¢ÞAàG� C�x � > ÞGåÚé � > " � � Q `
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��¿fFR<�8Â¾AÅ!HR<J»�ÔG@GF�6¹¾ª8+@AN�<��¢3+6¹ÔG@AN¹<�8+Ir<;69H�Ir»�6¹F�6PIJ69HR<�Bê¿W¾A»�Å
<�6987=ò698+H�<�8+H�6¹F�6¹ÔA<-FR¾
B+6¹ÔA<J»�=A<�8+IrÄAÐ �î<ÇF ¶ <J»�<J¿f¾A»�<D6P8�FR»�¾5B+3+Ir<Ç@½Ôa@G»�6P@A8�F�¸ ¶ 69I ¶ B+¾*<�HL8+¾AF ¶ @�ÔA<DF ¶ 69H
H ¶ ¾A»�F�Ir¾ªOL6P87=7Ð
MIN=OQPSRUTVRXWYP��Y\(	�å%Ý��Jü5áfâaÞGú9Ýrå,ß Ý�Û�Ýrú¹ÞAà[á[øAå  /$�frQ�òáPæ�ÞEB!6¹ÔA<J»�=A<�8+IrÄ*õ�HR<�8+H�69F�6¹ÔA<
<��*3+69Ôa@AN¹<�8!Ir<%á ?f�2 � áfý ÷ úûáuÝræ 3

0 h �5ÝJå,ÝrâAÝrÛf�"� � > ã/à��5ÝrÛ�ÝLÝ7]AáWæ�àfæ � Q æ�ü+ß��Çà��¢ÞAà@� C x � Q ÞGåÚé � >:"%$ � Q X
; Ý h�Û�á[à�Ýd��� � h �5ÝJå,ÝrâAÝrÛ©à��5ÝJÛRÝ�Ý ]ªáPæràfæ©ÞïéGáfâGÝrÛuä*ÝJåÚß����¥æJÝJå7æ á[à[áWâAÝ{Ý �Jü5áWâGÞGú9ÝråÚß�Ý
 æ ` à ` �2 � `

ÑtFE6PHE<�@AHRÄ·FR¾LHR<J<©F ¶ @GF�� N969<�HEÅ,<JF¥¸�<J<�8C5 x @A8+B ��Ð��7¾A»�<r47@AO�À!N9<AÊ7¸�< ¶ @^ÔA<
F ¶ @GF '*) þA��X7� J � �£@A8!B ��X"�%@G»�<U»�<�N9@GFR<�B-Å*Ä �×ÅÚ37F�8+¾AF�Å¢Ä�� þfF ¶ 69H�H ¶ ¾~¸�HE@AN9HR¾
F ¶ @GF�� 69H�HR<�8+H�6¹F�6¹ÔA<�FR¾LB+6¹ÔA<J»�=A<�8+IrÄ � Ê7¸ ¶ 6PN¹< ��X"�-@A8+Bg��X"� J �ï@G»�<�»�<�N9@GFR<�B·Å*Ä��
Å!37F�87¾AF�Å¢Ä�5 x Ð

�U87<©IJ@A8 I ¶ <�I�Ø;F ¶ @GF�@AN9N
F ¶ <{»�<�N9@GF�6¹¾ª8+H�B+<JÁ!87<�B;@GÅ
¾^ÔA<·þf<r45Ir<JÀ+F�¿W¾A» D ��@G»�<
698+B7<J<�B·<��¢3+6¹ÔG@AN¹<�8+Ir<©»�<�NP@GF�6¹¾ª8+H�@A8+B·¸�< ¶ @^ÔA<ÕF ¶ <Õ698+IJNP3+H�6¹¾ª8ï¾A»�B7<J»�6P87=��,5	� 5 x
�
�	� ��� ��Ð

� \ 0 � �VW��
�B�@R 
AR���TVR���
 �@R��VR�� � 
��lTVRXW P9��� T�W���T�N+� )GPSR����SN
Ñt8©F ¶ </IJN9@AH�H�6PIJ@ANAÀ+»�¾5Ir<�H�H�@AN¹=A<JÅ!»�@5Ê�F ¶ <£Ir¾ª8*ÔA<�8�F�69¾ª8+@AN*@GÀ!À+»�¾ª@AI ¶ FR¾�H ¶ ¾~¸ �65 ��Ê
¿W¾A»©HR¾ªO�<�<r45À+»�<�H�H�6¹¾ª8+Hf�O����Ê�69H�FR¾·Ir¾ª8!HRFR»�3+IrFU@%ÅÚ698+@G»�Ä;»�<�NP@GF�6¹¾ª8  ¸ ¶ 69I ¶ 6985õ
IJN93+B7<�H�F ¶ <1ÀÚ@A6¹»�þA�O��� � Ê,@A8!BDF ¶ <�8 FR¾·I ¶ <�I�ØÇF ¶ @GF% 6PH�@ïÅ!69H�69O�3+N9@GF�69¾ª8�Ð µ�¶ 69H
@GÀ+À+»�¾ª@AI ¶ IJ@A8 HRF�69NPN�Å
< 3+HR<�B 698ÙÀ!»�¾AÅ!@GÅ!69NP69HRF�69I-À+»�¾5Ir<�H�H-@AN¹=A<JÅ+»�@5Ê�Å!37FLF ¶ 6987=ªH
@G»�<êO�¾A»�<êIr¾ªO�À!NP69IJ@GFR<�B×Å
<�IJ@A3+HR<ê¾A¿�F ¶ <º<r45FR»�@Ù»�<��*3+69»�<�O�<�8*FÇF ¶ @GF  O�3+HRF
Å,< @A8Ù<��¢3+6¹ÔG@AN¹<�8+Ir<Ç»�<�NP@GF�6¹¾ª8�Ð �7¾A»-<r45@AOLÀ!N¹<Ç¸�< IJ@A8+8+¾AFï3+HR< HR¾ªO�<DHRF�@A8!B+@G»�B
HR<JF&õiF ¶ <J¾A»�<JF�69I-¾AÀ
<J»�@GFR¾A»�H1FR¾ Ir¾ª8!HRFR»�3+IrF1 DÊoÅ,<�IJ@A3!HR<AÊY<JÔA<�8Ü6¹¿  > @A8!B  Q @G»�<
<��*3+69Ôa@AN¹<�8!Ir<�HJÊ. >  Q @A8+B  > G  Q OL@�Ä;87¾AF�Å
<©<��¢3+6¹ÔG@AN¹<�8+Ir<�HJÐ

µ ¾�@^ÔA¾ª69B·F ¶ <U»�<�HRFR» 69IrF�6¹ÔA<©Ir¾ª8+B+6¹F�69¾ª8ï@A8+B;@GFEF ¶ <©H�@AOL<�F�6PO�<UFR¾�»�<�B+3+Ir<�F ¶ <
H�6��J<%¾A¿EF ¶ <ï»�<�N9@GF�6¹¾ª8  DÊ�¸�<ï6P8�FR»�¾5B+3+Ir<%F ¶ <LÀ+»�¾AÅÚ@GÅ!69N969H�F�69I{ÔA<J» H�6¹¾ª8½¾A¿&"&ÅÚ69H�69O�õ
3+N9@GF�6¹¾ª8¼37ÀòFR¾�$-FR<�I ¶ 8+6 �*37<AÊ,¸ ¶ ¾ªH�<�3+H�<J¿f3+NP87<�H�H�¸�69N9N�Å
<1<r4 ¶ 69Å!6¹FR<�B¼698DF ¶ <�87<r45F
H�37Å!HR<�IrF�69¾ª8�Ð

Ñ&8ÙF ¶ < ¿W¾ªN9N9¾^¸�698+=½B7<JÁ!8+6¹F�69¾ª8+HJÊ�¿f¾A»-@ºÅ!698+@G»�ÄÜ»�<�N9@GF�69¾ª8! ¸�<òB7<�87¾AFR< F ¶ <
»�<�N9@GF�6¹¾ª8óþ� G 5 ���%Å*Ä  ���Ð�í56POL69N9@G»1¿W¾A»�¾AF ¶ <J»�87¾AF�@GF�6¹¾ª8!H�H�3+I ¶ @AH  � @A8+B
 ���Ð
MIN=OQPSRUTVRXWYP�� \(	 ùráfåÚÞGÛW�òÛRÝJú ÞAà[áuøGå  áWæ-Þ·HRFR»�¾ª87=DÅ!6PH�69O�3+N9@GF�6¹¾ª8ò37ÀêFR¾ 5 á ?
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