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��Än¹«Än¹R�]grf�Y�ORQ¥���+N$^}fVu�YnORQHk ^}ejf�Y�grª«­nQ4mtY�WZ¦ËQÅmtYnU�gr{rU~^}¦RO ��� � ¹R�]grf|YnORQ(ÄZy+N+¬ÍÄ~¹�Ä~¹"e�W
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Yip?g Wn^}c(¦R`bQ4WHYnOdQ�_�OV^�¤GQ1ªVQ�Q�f�YnQÅWiYnQÅu klgoU¿{ogGg«u�fRQ4W�W®g}k�SVYTªËgoYnOÂejfVu�ej¤�e�u�aV^}`j`b_ ^}fsu ejf
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aVWiejfR{HYnORQ©c�QAYnORg«u7g4k54Ê^4c�¦RY�grf�£V¸1^4Un{rgof1^4fVu �Pg}p�_GQAU+�n�A���ÅÇ��X£Ê^}fsu®mtgoUnUnQÅWi¦VgrfVu�Y�g ��� Ã
� �r£Re ¬ QG¬ Çr¢GÈzm:grf�SÊu«Q�fVmtQ©ebf«YnQAUn¤o^}`�W¼klgrU]grfdQ ejf�Y�Q�UnQÅWiYnejfR{q¦s^}UX^4c�Q�Y�Q�U�¬
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p�ORQ�UnQ�YnORQ¥� 0 �H¬Ì¹V¬V¦RUngoªV^}ªdeb`bejYZ_T��� #�� ��e�Wq�o¬ �7ejfVu�e�m�^}Y�Q4W�Y�OV^}YFYnORQ´u�e65ÊQ�U�Q�fVmtQ�ªËQAYip?Q�Q�f
YnORQ�Q�»�¦VQ4m:YnQ4u"^}fVu1^omtYnaV^4`�u�e�WiYnU�ebªRadYnebgofVW�e�W+WZcT^}`j`�£RfRgoY+YnOV^4Y+ebY]e�W�§�Q�U�g � ejY¨e�W¨¦VgGW�Wiebªd`bQ klgoU
YnORQ+Y�Q4WiY?g}k ��QÅ^rmtg«mX�T�n�A�r¢r³G�PY�gq¦RU�g«u�aVmtQF¤r^4`baRQÅW¼klgrU�Y�ORQF��� #�� ��`�^}U�{rQ�U?YnOV^4f1�r£Rejf7p�Ode�mXO
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e�W�^H{rgGg«u¿SVY�e¶k���� #�� �?e�WPORej{rOTe�W�m:Q�UnY~^}ebfd`b_¥YnUnadQG¬
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^}{G^4ebfVWZY�YnOdQ®ªVQ4WiYHSVY¥¦Vg}p?Q�U¥`�^�p ^}fsu Q�»�¦VgofRQ�f«Yne�^4`�Q�¤Ggr`jaRYnejgrf/c�g«u�QA`�`baRc�ejfRgGWZebYZ_1klaRfVm·�
YnebgofVWt¬���ej{raRU�Q4W©��¬ ¢¿^4fVu��«¬ �TWiORg4p Q�¤Ggr`jaRYnejgrf1¦V^4UX^}c(Q�YnQ�U~W+^rmAmtQ�¦RY~^}ªR`jQ¥^}Y�Çr¢GÈ klgoU Y�ORQ4WZQ
Yip?g�Q�¤Ggo`baRY�ebgrf c�g«u�Q�`�W7u«Q�Unej¤GQ4u klU�grc Y�ORQ ��� ��- � ��� Y�Q4WiY�ejf�UnQ4udWiORe¶klY�ebf«YnQ�U�¤o^}`�W:¬ NPORQ4WZQ
SV{raRU�Q4W¥WiaR{o{rQ4WZY�YnOV^4Y7Y�ORQ®QA»�¦VgrfdQ�f�Y�e�^4`Pc�g«u�QA`Pk ^}eb`�WqªVQ4m�^}asWiQ®ejYHUnQ,+GaRejUnQ4WqaRfs^rm�mtQA¦RYX^4ªR`b_
UX^}¦de�u¿QA¤Ggr`badYnebgof"^}Y]`bg4pÂUnQÅuRWiORe¶klY�£��lebf ��eb{oaRUnQ´��¬ � Y�ORQq`jg}p UnQÅuRWiORe¶klY¨QA¤Ggr`badYnebgofT¦V^}U~^}c�Q�Y�Q�U
`bebQÅWPªËQA`bg4p ^}f«_¿¤o^4`baRQ�p�ORe�mXOTpPgrad`�u®ªVQHmtgofVWie�WiY�Q�f�Y]p�ebY�O 6 # À>I Á«�X£Æp�Odeb`bQ©Y�ORQq¦Vg4pPQ�UF`�^�p
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g4k�^4`b`�Y�ORQ4WiQ�{G^4`�^}»«ebQÅW¨^4UnQ¥u�aRQ�Yng(^rmtY�eb¤GQ©f«aVmt`bQAe�£�e ¬ QG¬�^}UnQ�fRgrYxWiYnQA`b`�^4U¨ejfTgrUnej{rejf/� �+^4`b¦VQ�Unf £
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ab3N98cU3698,/36&td d�dil �°3N98,O3NF-,IHG,I(P[¿3N&M<w.E54760m(89«3NH>5-98CU547\98(+,G76.V36987B,GJ^54CU98(Z36&i(;<>,/3NeU&-C­.E(8,O0\.��­.E,GJ^,IH/369
5-*i[k.P,O0\3NH 5-98C>0m7³.8.P7³.g0\36&�F47q7\oi54760@(876<n(+Cn5-9+C><i?40m7L.P,IJ^,GHO3N9¿.P54760m(+9Z3NH°.E*43N5476.�3N&4<�.E,GJ^,IH/369
s_3698,O3NF-,IHG,G(E[)0Z*4369Z3_0@(87\9+,/.P(+,/0\. l �h*-7f9876.E?-HG(«.�5-9+76.P7\&>(87³<w*-7\9+7].P*-C6r (8*436(�(8*-7fW]X­9Z3\[ .P54760m(+98?-J
CNR�ab3N9+c_3698,O3N&Qd d�d *43U.�(ErhC`,IJ^54C_9+(Z3N&>(;WYX­9«3³[�7\J^,O.8.P,IC_&�0mCUJ^54C_&-7\&>(Z.°½ (8*k7h54C6rh7\9�HO3\r 36&4<
.PCNRT(°7\ok0m76.8. ¾ rf*-,/0Z*t*M3³s­7¿<i,
�A7:987\&>(°.P54760m(+9Z3NH1.E*43N5476.f36&4<^<i,
�A7:987\&>(Bs_3698,O3NF-,IHG,G(E[�5-98CU5=7:98(8,I76. �



¶��kº��4¹E¸���� y d d

3n54C6rh7\9�H/3\r�0@C_J^54C_&k7\&i()rf*-,O02*�s_3698,I76.w9«3N5-,O<iHG[�½T(8*-CU?4.836&4<-.�CNR¿.P7³0mC_&4<k. ¾ 36&4<�,/.�.PCNRT(+7\9
rf*-7:&b,G(f,/.fF-9+,Ge_*>(87:9\¬13N&4<b3q.PC6RT(`7\ok0m76.8.hrf*k,/0Z*b<iC­76.]&-C_(`7:oi*-,IF-,G(]36&i[QJ^7³3_.P?k9Z3NFkHG7)9Z365-,/<
sU3N9+,/36F-,GHI,G(E[ l
uwvVx4yqe­36H/3No>,G7³.©rf*k,/0Z*�<iCQ&-C_(�*43\s­7�7\oi(+987\JL7\HG[Q.ECNRT(� �¡K¢-£©¤�.P54760m(+9Z3pJL,Ge_*>(]F=7q7\o­¦

54760m(+76<�(+CnF47QJ^C­.E(g.E,GJ^,IH/369`(8C¯ab3N98cU3698,/36&¥d d�d>l �h*-7^F476.P(q.E(8?4<>,G76<bCNR¿(8*-7³.P7Q36(gWYXD9Z3\[
rª3³s­7:HG7\&-eU(8*4.)36987�u ± jBµ �%�iyQ3N&M<®a�j ± ¦ d ¦'·��\¦ZyS� l % &�F4C_(+*®(+*-76.E7 �©± u�(8*-7L5=C6r°7\9gHO3³r
0mCUJ^54C_&-7:&i(¿.P*-C6r].`9Z365-,/<�½T*i?k&4<i987³<-. C6R].E760mC_&M<-. ¾ sU3698,/36F-,GHI,G(E[­¬436&4<nF4760mC_JL76.Y.ECNRT(+7\9)3_.],G(
,I&40m987³3_.P7³.w,G& �4?-o l �h*-,/.)sU3N98,O3NF-,IHG,I(P[b,O.©RTCU?-&4<�,G&�����¡K¢k£)¤¥3N&M<����	�
�h£�CUF4.P7\9+sU3N(8,IC_&4.
½ ²�3N543U<-3Nc>,/.$# v13³rf9+7\&40m7Qy:´_´%�i¬Vab36(Z.P?kC_cU3�¸Z¹]º_»G¼)y\´U´��>¬��`?-&k,G76<-3b¸Z¹]º_»G¼�y\´U´ Á ¬�²;C_?-&4<k.m¬
�V?-98&k7\9�# !�3N9+rf,/0Zcby\´%7 d­¾ ¬A, l 7 l *43_.¿0mC_&>(8,I&i?-7³<LRTCU9`3�&>?-JtF47\9°CNRB[­7³3N9Z. l �h*-,O. ,O. 7\ok3_0@(8HG[
(+*-7)F=7:*43\si,IC_?-9hRTCU?-&4<p,I&�ab3N98cU3698,/36&�d d�dil
�h*-7B?-HI(89Z3\¦E.ECNRT( uwvVx4y�eD3NH/36oi,I76.V.P*kCNr�3fJ^C_9+7�sU3N9+,G76<`5-,O0m(8?k987 �6.EC_J^7�HI,Gc­7 � � �-y �U·Nµ �¿·U´ d

.E*-C6r	&kCQ.P,Ie_&-, �10\3N&>(`9«3N5-,O<psU3N9+,/3NFk,GHG,I(E[^,G&�7\,G(+*-7\9]5=C6r°7\9YHO3\r	CU9).PC6RT(`7\ok0m76.+.Y0mCUJ^54C_&-7:&i(«.
½ ²�C_?-&M<-.m¬?3YC_&-7 # ¨ .PF4C_9+&-7by\´U´�� ¾ ¬�rf*-,IHG7L3N()HG763U.P()C_&k7^?-HG(+9Z3U.PCNRT(�uwvVxMy_¬�% � � x�y\· ÁUÁ µ6¦
·%7��_´>¬]<iC­76.gsU3N9+[ .E,GeU&-, �10:3N&>(8HG[ ½ R 3U0m(8CU9 Á ,I& 7����U. ¾«l�� &¥£]¢;¶�£�C_F4.E7\98sU36(8,GCU&4.�CNR�% � � x
y:· Á_Á µN¦'·�7%�­´�,/.�0mC_&4.E,/.E(87\&>(grf,I(8*�(+*-7^sU3N9+,/3NFk,GHG,I(E[nC_9+,GeU,G&436(8,G&keb,G&�(+*-7^54C6rh7\9�H/3\r�0mC_JL5=C6¦
&-7:&i(:¬Arf*-,/0Z*�.P(+7\7\547\&4.)3U.©,I(`F-9+,Ge_*>(87:&4.)3_.`,G&�ab3698cU3N9+,/3N&�d dNd ½ ¨ («3N&-,)¸Z¹¿º_»G¼Ly\´_´ dS¾ ¬�3N&M<
3t �¡K¢k£)¤pCUF4.P7:98sU3N(+,GC_&Q,O.h3NHO.PC 0mC_&4.E,/.E(87\&>(hrf,I(8*^(+*-,/.B*i[>54C_(8*k76.P,O.Y½ (+*-7).E5=7³0m(89+?-J�*43N9«<i7\&4.
3U.©(+*-7�.EC_?-9«0m7�F-9+,Ge_*>(87:&4.m¬Arf*k,/0Z*n,G&M<i,/0\36(876.](8*436(`(8*-7�54C6rh7:9`H/3\r�,O.YsU3N98[>,G&ke^9Z36(8*-7\9¿(8*436&
(+*-7b.ECNRT(q7\o-0@76.8. ¾Zl x­CUJ^7^?-HI(89«3³¦'.PCNRT(LC_F>À8760m(«.�*M3³s­7�.E*-C6rf& 7\o>(89+7\J^7^sU3N9+,/36(8,GCU&4.�,G& (+*-7\,I9
.ECNRT(f7\ok0m76.+.m¬­rf*-,/0Z*L0\3N&^&kC_(hF47)36(8(+98,GFk?-(876<q(8CgsU3698,/36(8,IC_&4.h,I&^(8*-7]54C6rh7\9°H/3\r 0mC_JL5=CU&-7\&>(Z. l
�YC6r°7\s­7\9\¬�(+*-76.E7psU3698,/36(8,IC_&4.q3N9+7nC6s­7\9q3b987\HO3N(8,Is­7\HG[bHIC_&-e�(8,IJ^7L.80\36HG7�½ 7 l e l (8*-7b �¡K¢k£)¤
0mCU?-&>(w9«3N(+7tC6R��
���-y Á ·Sd � ÁNd µbsU3N9+,G76<bFi[¯3tR 3_0m(+C_9)CNR$��d �^F=7:(Pr°7\7\&b(ErhCQCUF4.P7\9+sU3N(8,IC_&4.
.E7\543N9«3N(+76<nFi[QCU&-7�[­763N9]rf,G(+*b&-C^J^7³3_.P?k9Z3NFkHG7�.P54760m(+9Z36HB02*M3N&-eU7­¬A36&4<n(8*k7^ �¡K¢-£)¤�0mC_?-&>(
9«3N(87°CNR ! ² �gx'���­dfsU3N98,I76<`Fi[©3ªR 3U0m(8CU9�C6R � µ ���],G&)C_&-7°[­763N9 ¾Zl �h*-7\9+7f36987h&kCYCUF4.P7\9+sU3N(8,IC_&4.
C6R uwvVx4y\.h(+C�<-36(87]rf*-7\9+7`9Z365-,/<�WYX­9«3\[tsU3N9+,/36F-,GHI,G(E[�0\36&^?-&436JtFk,Ge_?kC_?4.EHG[gF47)36(8(+98,GFk?-(876<�(8C
(+*-7�.PCNRT(]7\ok0m76.+. l
% (t,O.�(+*-7\9+7mRTC_9+7n5-HO3N?4.E,GF-HI7p(+*43N(L(8*-7�9Z3N5k,/<®sU3698,/36F-,GHI,G(E[�CUF4.P7\9+s­76<®,I&¥uwvVxMy\.tJQ3\[�F47

9+7\H/36(876<Q(8C^(+*-7�54CNr°7\9]H/3\r�0mC_J^54CU&-7\&>(\¬47\s­7\&Q,G&�(8*-CD.P7�rf,G(+*�.P(+98C_&ken.ECNRT(`7:o-0m7³.8.P7³. l �h*k,/.



y d 7

*43_.B,GJ^54C_9+(Z36&i(B0@C_&4.E7 �S?k7\&40m76.@¬_F4760\36?4.P7](8*-7]9Z365-,/<q.PC6RT(BWYX­9«3³[�sU3698,/36F-,GHI,G(E[)*43_.BCNRT(+7\&tF47\7:&
3_.8.E?-J^76<^(+C^0mCUJ^7YRT9+C_J�(8*-7�.ECNRT(]7\o-0@76.8.h,I&p(+*-76.E7gC_F>À87³0m(Z.`½ 3�&436(8?-9«3NH 3_.+.P?-J^5k(8,GCU&Qe_,Gs­7:&
(8*436(fuwvVx4y:.f3_.°3g0mHO3_.8.°3N9+7`?-&>?4.P?436HA,I&Q.P*-C6rf,I&-egF4C_(+*QH/3N9+e_7).ECNRT(°7\o-0@76.8.E76.B3N&4<t9«3N5-,O<^.PC6RT(
WYX­9«3³[bsU3698,/36F-,GHI,G(E[ ¾Zl �h*k,/.w*M3_.g,GJL5=CU98(«3N&>()0mC_&M.P7 �­?-7\&40@76.YRTC_9g(+*-7Q.E,K+\76.`C6R](8*-7q7\J^,O.8.P,IC_&
987\eU,GC_&M.���, Rª(8*-7L9Z3N5k,/<�sU3N9+,/36F-,GHI,G(E[n,O.w0@C_&,�4&k76<�(8C�(8*-7L5=C6r°7\9gHO3³r 0mC_JL5=CU&-7\&>(\¬V(8*k7\&�(8*k7
JQ3No>,GJq?-J¥.E,K+\7 CNR4(+*-7°.PCNRT(;7\ok0m76.+.=7\J^,O.8.E,GC_&¿987\eU,GC_&�,/.A&-CU(�eU,Gs­7\&¿Fi[`(+*-7BJ^,G&k,GJ�?-J  �¡K¢-£)¤
0mC_?-&>(]9Z3N(+7q<iC_?kF-HG,I&-e^(8,IJ^7).+0\3NHI7 l % &n(+*-,/.]0\3U.P7­¬A(+*-7t �¡B¢-£)¤�0@C_?-&>(Y9«3N(+7q<iC_?-FkHG,G&ke^(8,IJ^7
.80\36HG7 � / ¸ �heU,Gs­7)36&n?-5k5=7:9fHG,GJL,G(B(8C�(+*-7�.P,K+:7wC6R�(+*-7)54CNr°7\9]H/3\r 7:J^,/.+.P,GCU&t9+7\e_,IC_& l

z^{�� � �����:~���� 
 �@�K� � ���:� �h�B����� �:� �B��� ~t�:�������b�b�N���)���)�

± 36H/3U0m(8,O0wF-HO3_0Zc^*-C_HI7�0\36&4<i,O<-3N(+76.w½ ± 	��wj°. ¾ *43\s­7gWYXD9Z3\[�.P54760m(+9Z3�(8*436()3N9+7��­?43NHI,G(«3N(8,Is­7\HG[
.P,GJL,GH/369)½ 54C6rh7\9¿H/3\r�0mC_J^54CU&-7\&>(Yrf,I(8*�3^.ECNRT()7\ok0m76.8.@¬A36& 5-7�HG,G&k7�3N&M<n987��47³0m(8,IC_&n*>?-J^5 ¾ ¬
(8C�(8*-CD.P7nC6RgxD7\[SRT7:98(QyQe­3NHO3No>,G76. l 	hC_(+* (E[i5476.gC6R)C_F>À87³0m(Z.�36987Q(8*-CU?-e_*>(q(8C�F=7�54CNr°7\987³<
Fi[�3_0:0m987\(+,GCU&pCU&i(+CQ3tF-HO3_0Zc^*-CUHG7­¬13N&4<Q,G(],/.f54C­.8.E,GF-HI7�(8*436(Y(+*-7g5k*i[k.P,O0\3NH;5-98C>0@76.8.E76. rf*k,/0Z*
5-98C><i?M0m7^WYXD9Z3\[b7\J^,O.8.P,IC_&�36987q(8*-7L.836J^7�,G&�F4CU(8*�(E[>5=7³.©C6R]C_F>À8760@(Z. lQ± 	��wj°.`*43\s­7t(ErhC
.P(Z36(876. � ,G&q(8*-7
	 HIC6r
�i.E(Z36(87](8*-7\[�*M3³s­7]*4369Z<n½4�
� · U � U �
� 7 ¾ 54C6rh7\9BHO3³r .E54760m(89«3`rf,G(8*LHGC6r
7\&-7\9+e_[�½ U�Á c­7 � ¾ .ECNRT(�7\ok0m76.+.P76.`36&4<�,G&�(8*-7�	 *-,Ie_*��;.P(«3N(+7^(8*-7:[b*43\s­7^.E(87\7\5�54C6rh7\9�H/3\r
0mC_J^54CU&-7\&>(Z.Y½+y�� · U � U y�� 7 ¾ 3N&M<p54C6rh7\9ERT?-H;.PC6RT(f7\o-0@76.8.E76.Krf*-,O02*�<iCUJ^,G&M3N(87](8*k7g.E54760m(89«3
F=7:HGC6r � 7tc­7 ��½ ��F-,O.83\rf3b¸Z¹]º_»G¼�y\´U´ dS¾«l % &n(+*-7gHIC6r�.P(«3N(87D¬ ± 	��wj°.Y7:oi*-,IF-,G(°s­7\98[L9Z3N5k,/<
½ J^,IHGHG,O.P760ZC_&M< ¾ s_3698,O3NF-,IHG,G(E[bC6R`(+*-7Q5=C6r°7\9�H/3\r�0mCUJ^54C_&-7\&>(\¬�Fk?-(�sU3N98[�HG76.+.w9Z365-,/<>HG[�rf*-7:&
(8*-7\[ 3N987),I&p(+*-7)*-,GeU*�.P(Z36(87 l
�h*k7^0mCU&-&-760@(8,GCU&bF47\(Erh7\7\& ± 	��wj°.)36&4< xD7\[SRT7:98(�yqe­3NHO3No>,G76.]*43_.)F=7:7\&�.E(89+7\&-e_(+*-7\&-7³<

Fi[^(+*-7�<i,/.+0mC6s­7\98[�(+*43N( �
� �-y �U·Nµ��`·U´ d *43U.Y36&n7\o>(89+7\J^7\HI[g.E(87\7:5p54C6rh7:9YHO3³r 0mCUJ^54C_&-7\&>(
3N&4<�36&�7\oi(+987\JL7\H [p54C6rh7:9PRT?-H°.PC6RT(�7\ok0m76.8.@¬;3N&4<�<iC­76.)&-C_(�sU3N98[�9Z365-,/<>HG[­¬;, l 7 l ,G(�,/.`HG,Ic­7q3
± 	��)j�,G&Q3)*-,GeU*n.E(Z36(87�½ ²�C_?-&M<-.m¬ 3YCU&-7 # ¨ .EF4C_98&k7ty:´_´%� ¾Zl % &^(8*k,/.h36&43NHIC_eU[­¬4ab3N9+c_3698,O3N&
d d�d ,O.K7 �­?-,Is_36HG7\&>(B(8C 3wHGC6r .E(Z3N(+7 ± 	��)j�,G&L(8*436(f,G(°.P*-C6r].f0mCU&i(+,G&>?-C_?M.KsU3N9+,/3NFk,GHG,I(E[gCNR (8*k7
5=C6r°7\9`H/3\r�0@C_J^54C_&k7\&i(:¬=(+*-7q.P54760@(89Z36H�,G&M<i7\oQCNR°rf*-,O02*�,/.`.E,GJ^,IH/3N9°(8CQ(8*kC­.P7gRTCU?-&4<n,I&bHGC6r
.P(Z36(87 ± 	��wj°. l �h*k7tsU3N9+,/36F-,GHI,G(E[Q(8,GJL7g.+0\3NHI76.`CNR ± 	��)j°.`3N9+7tJq?40Z*n.EJQ3NHIHG7\9](8*M3N&�(8*-CD.P7



¶��kº��4¹E¸���� y d ´

C6RtxD7\[SRT7:98(�e­36H/36oi,I76.�HI,Gc­7�ab3N9+cU3N98,O3N& d d�d ¬YF-?k(t(+*-,/.�,/.�&-C_( .P?-9+5-98,O.P,G&ke�eU,Gs­7\& (8*-7�H/3N9+e_7
<i,
�17\987\&M0m7Y,I&^(8*k7)0m7\&>(89«3NH4F-H/3U02c�*kC_HG7¿JQ3_.+.P76.B3N&M< *k7\&40m7]C6s­7\9Z36HGH1<i,GJL7\&4.P,IC_&4.�,I&iRT7\989+76<gRTC_9
x­7:[SRT7\9+(h&>?40mHI7\,13N&4< ± 	��)j°. l % (h,O.hF=7:HG,G7:s­76<�(+*43N(f(+*-7).ECNRT(]7\o-0@76.8.B,G&^(+*-7 ± 	��)j¥jB[ieU&i?4.
WY¦«y)0mCUJ^76. RT9+C_J�3g9+7\e_,IC_&QCNR H/3N9+e_7\9].E543N(+,/36HV7\oi(+7\&>(Y½ 3N&4<Q*-7\&40@7`sU3N98,I76.hC_&¯3gHGCU&-e_7\9f(+,GJ^7
.+0\3NHI7 ¾ (8*M3N&�(8*436(w5k98C><i?40@,G&-eQ(8*k7�5=C6r°7\9`H/3\r�7\J^,O.8.E,GC_&�½P3YCU&-7�¸Z¹`º_»I¼ty:´_´ ÁS¾ ��(+*-7�987³.P?-HI(Z.
5-9+76.P7:&i(+76<w*-7:987f.E*-C6r�(8*436(K(+*-7f.+3NJ^7°,/.V5-98CUF43NFkHG[g(+98?-7hRTCU9Bab3N9+cU3N98,O3N&^d d�dil 5-?-9+(8*-7:98J^CU987­¬
0Z*43N&ke_76.`,G&b(+*-7L.PCNRT()WY¦ 9Z3\[G�4?-ob,G&�jB[>e_&>?4.`WY¦«y�HG763U<�0Z*43N&ke_76.`,G&b(+*-7�*4369Z<�WYXD9Z3\[ �M?-o
½ an,G[>3NJLC_(8C # �`,I(Z3NJLC_(8C�y\´%7_´ ¾ ¬Arf*-,O02*¯3N5-5476369Z.Y(+C^F47g(+98?-7 3NH/.ECtRTC_9©ab3N98cU3698,/36&�d dNd ,G&
CUF4.P7\9+sU3N(8,IC_&¯² yq½ .E7\7�x­760m(+,GCU& d>l d ¾Zl
uYCU(87b(8*M3N(^rf*-,IHG7�x­7\[­RT7\98(�y\.^rf,G(+*¥HG,I&-76.�Jt?40Z*�F-98CD3_<i7:9^(8*436& (+*-7�uwvVx4y:.^3N9+7b&-C_(

RTCU?-&4<�rf,G(+*�?-HG(+9Z3U.PCNRT(q.E54760m(89«3i¬�, l 7 l 3N9+7^C_&-HI[�36&43NHIC_eUC_?4.�(8C ± 	��wj°.),G&�(+*-7^HGC6r�.E(Z3N(+7­¬
��/ ¹1� ± 	��wj .P(«3N(+76.Y36987)987:5-9876.E7\&>(876<^36J^C_&ke�(8*-7�uwvVx4y:. l

z^{8� � ����� �b�@�K�S
����t�)�\�)���g�K� �Q��� �h� ���b� ~���� �g�B���g�h�:���
zg��� ���b� ���K���`� � �g�B�B~�
 }��6��� �Q�¿�p�­�¿� � |`�

�h*-7fJq?-HI(8,Grª3\s­7\H 7\&-e_(+*�.P54760m(+98?-J�CNR;ab3698cU3N9+,/36&^d d�d ,/.�.E*-C6rf&t,I& 5�,GeU?-987`d l y l �h*-7]H/3698e_7³.P(
36&4<t.EJQ3NHIHG76.E(VF-H/3U02c>F4C><i[q3N&M<g5=C6r°7\9BH/3\r�J^C><i7\H>0mCUJ^54C_&-7:&i(«.§RT98CUJ�(8*k7` �¡K¢-£)¤Q.E5=7³0m(89«3NH
�4(+(8,I&-e�3N9+7b.E*-C6rf& 3_.^.EC_HG,O< HG,I&-76. l � H/.EC�.E*-C6rf&V¬`3U.^<iC_(+(876<�HG,I&-76.m¬ª3N987�(8*-7b54C6rh7:9tHO3³r
0mCUJ^54C_&-7:&i(«.KRT98C_J�(+*-7g(ErhCL.P54760@(89Z36H;.P(«3N(87³.Y,/<i7:&i(+, �476<q,G&�£]¢;¶�£ <-3N(«3tFi[bv47\,Ie_*-HI[�¸Z¹]º_»G¼
½+y\´_´ dS¾«l �h*-7fCU5-(8,O0\3NHM.P54760m(+98?-J�,O.�(Z36c­7\&gRT98CUJ ± C_&L+��3NHG7S+m¦ 3]7\HGeD3_<iC #�²��7\9+7 +`½+y\´_´ dS¾«l uYCU(87
(+*43N(`(+*-7�<k3N(Z3^,I&n(8*k,/.Y5-HIC_(¿3N9+7�&-C_().E,GJq?-HG(«3N&-7:C_?4.@¬-(8*-7�C_5-(+,/0\36H�36&4<n?-HG(+9Z3\s>,GC_HI7\(].P54760@(89Z3
*43\s­7�&-CU(gF47\7\&�<i7\9+76<-<i7:&-76<A¬;3N&M< (+*-7tJLC><i7\H�WYXD9Z3\[�.P54760@(898?kJ *43_.)&-C_()F47\7\&�3_<\À8?M.P(87³<
RTCU9f3NFM.PC_9+5-(8,IC_&QF>[�&-7\?-(+9Z3NH4JQ36(87\9+,/36H l ab3N9+c_3698,O3N&nd d�d *43U.f3wH/3698eU7 �+ Y£]¢qF-?-J^5 � ,G(B7\J^,I(Z.
J^CU987`54C6rh7:9hRT98C_J yS� ¦]yS����J^,/0@98C_&M.K(8*M3N&n,I&Q(8*-7� �¡K¢-£©¤ 7:&-7\98eU[^9Z36&-e_7 l
�h*-7 .P54760m(+98?-J�,/.f?-&>?4.P?M3NH 3NJ^CU&-epxD7\[SRT7:98()ygeD3NH/36oi,I76.f,G&Q(8*436(`,G(].E*-C6r].Y&-C^7:si,O<i7\&40m7

RTCU9f(8*-7)F-,Ie�F-HG?-7)F-?kJ^5^,G&L(8*-7)?-HI(89Z3\s>,GCUHG7\( l �h*-,O.h*43_.hF47\7\&Q&-CU(8,O0m76<^F47mRTC_9+7wF>[ !�36HG(87:90#
5�,I&-cb½+y\´_´U· ¾ ,G&Q(+*43N()ab3698cU3N9+,/36&�d dNd *43_.]3N&b?-&>?4.E?43NHIHG[^HICNr 9Z3N(+,GCqCNR°?-HI(89Z3\s>,GCUHG7\(°(8CL.PCNRT(
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WYXD9Z3\[ �4?-o^eU,Gs­7\&Q,I(Z.].PCNRT(]WYXD9Z3\[Q.PHIC_547 l anCD.P(]CNRB(+*-7�!�3NHI(87\90#65;,G&-cb½+y\´U´_· ¾ .83NJL5-HG7)CNR
 �¡K¢k£)¤ 36HGH°.Pc>[�.P?-9+s­7\[b.E7\HG760@(876<�x­7\[­RT7\98( yte­36H/36oi,I76.'�4( 3n.E(898CU&-eb0@C_989+7\H/36(8,IC_&�F47\(Erh7:7\&
.ECNRT(fWYXD9Z3\[^.EHGCU5=7�36&4<^(8*-7)9Z36(8,ICgCNR ?-HI(89Z3\s>,GCUHG7\(]½8y:·Sd �}|�w¾ (8Cq.ECNRT(fWYXD9Z3\[(�4?-o1¬-.E?-e_eU76.P(+,G&-e
(+*43N(](8*-7:[p*M3³s­7)F-,IetFkHG?-7)F-?-JL54.hrf*-,/0Z*Q98,O.P7),G&�(8*-7 ����¬-547636cQ,G&Q(8*-7 �N����3N&4<n7\o>(87:&4<
(+C�.PCNRT(qWYXD9Z3\[�7\&-7:98e_,I76. l 	h76.E,/<i7³.gab3N9+cU3N98,O3N&¥dg~K~i¬ �Ms­7^C_(+*-7\9�C_?k(8HG,I7\9Z.gr°7\987qRTC_?-&4<�F>[
!�3NHI(87\9 # 5�,I&-c�½ .P7:7g(8*k7\,G9 �4e_?k987 7 ¾ ¬1rf*-,/0Z*n*43\s­7 3tHGC6r�?-HG(+9Z3\s>,GC_HI7\(](8CQ.ECNRT(`WYXD9Z3\[ �M?-o
9«3N(8,IC�eU,Gs­7\& (8*-7:,G9q.PC6RT(tW]X­9Z3\[ .P54760@(89Z36H`.EHGCU5=7³. l�¨ R)(8*-7³.P7 �Ms­7­¬KCU&-7n,O.�(+*-7nFk98C­3U< HG,I&-7
x­7:[SRT7\9+(�y�e­36H/3No>[�%8jBµ­· Á ´ � ¬§,I&brf*-,/0Z*b(8*k7tHO3_0ZcpC6Rf?-HI(89«3³s>,GCUHG7\(0�4?-on,O.`5-98CUF43NF-HI[�0\3N?M.P76<
F>[�36(8(+7\&i?M3N(8,IC_&�F>[�<i?4.P(�,I&�(8*k7^76<ieU7^C_&�*kC­.P(�eD3NHO3No>[ l �h*-7^987:JQ3N,I&-,G&-eqRTC_?-9^x­7:[SRT7\9+(Z.@¬
� c>& �h~Nµk¬Bu ± j�µ ���iyU¬h% � � x�y\·U·NµD´ � Á µD·�7-¬°3N&4<�a�j ± ¦�~³¦'·��\¦ZyS��0mC_?kH/<�3NHGHBF47L0mH/3U.8.P, �476<
3U.YuwvVxMy\.fFi[^(+*-7�0m98,I(87\9+,/3)CNR ± C­C><>98,/0Z*�½+y\´%7_´ ¾«l �h*-7)Jq?-HG(+,Grf3\s­7\H 7\&ke_(8*L.P54760@(89Z3�CNR (8*k76.P7
CUF>À8760m(Z.f36987�5-HGCU(8(87³< ,I& 5�,GeU?-987�d l Á ¬436&4<b.PCU?-9Z0m7³.KRTC_9](8*-76.E7�<-3N(«3t36987geU,Gs­7\&L,G&b�;3NFkHG7�d l y l
� HIH;3N9+7g543698(8,O0m?-HO3N98HI[Q.P,IJ^,GHO3N9°(8C^(+*43N(]CNRªab3N9+cU3N98,O3N&�dg~h~ �A(8*k7\[Q*43\s­7ws­7:98[^HO3N98eU7g,I&iRT9Z369876<
F-?kJ^54.f3N&M< R 3NHIHG,I&-e�C_5-(+,/0\36HAX^?kHG(89«3\si,IC_HG7:(].P54760m(+9Z3NH;.E*43N5476. l �h*-7)H/3_0Zc^C6RB?-HG(+9Z3\s>,GC_HI7\( �M?-o
,I&t(+*-76.P7]C_F>À87³0m(Z.�JQ3\[gF47)3)9876.E?-HG(BC6RV(8*k7\,G9B*43\s>,G&-e)s­7\9+[�*-,GeU*t(+7\J^547\9Z36(8?-9+7].PC6RT(h7\ok0m76.+.P76.@¬
CU9g½ 3_.].P?-eUe_76.E(876<QFi[ !�36HG(+7\90# 5�,I&-cby:´_´_· ¾ ,G(°JQ3\[tF47 <i?-7)(8C�9+76<-<i7\&k,G&-e�F>[Q<i?4.E( l
�h*-76.E7bC_F>À8760@(Z.q3N987¯3NHO.PC�s­7\9+[�.P,IJ^,GHO3N9�(+C�ab3N9+c_3698,O3N& d�~h~�,G& (8*-7:,G9qWYX­9«3³[ .E5=7³0m(89«3NH

36&4<�sU3N9+,/3NFk,GHG,I(E[p5k98C_547\9+(8,I76. l u ± j�µ ���>y^*43_.�3 *k,Ge_*kHG[nsU3698,/36F-HG7q54C6rh7\9)H/3\r 0mC_J^54CU&-7\&>(
rf*-,O02* .PCNRT(+7\&4.f3U.h,G(h,I&40m9+763_.E76.K,I& �M?-on½ ²�3N5M3_<-36ci,O. # v13\rf987\&M0m7�y\´U´�� ¾ 36&4<n3�.ECNRT(f7\ok0m76.+.
F-HO3_0ZciF4C><i[�0mCUJ^54C_&-7:&i(°rf,G(8*Qck� ��y �%��7 ��½ an,G*4369Z3n¸Z¹]º_»G¼]y:´_´Nµk¬A²;C_?-&4<k.�¸Z¹]º_»I¼Yy:´_´6µ ¾Zl
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NGC4051

MCG 6-30-15

Mrk 766

Akn 564

IRAS 1334

5�,GeU?-987^d l Á � �h*-7qJt?kHG(8,Irf3\s­7@HG7@&-e_(+*b.P54760@(89Z3^C6Rf(8*k7tCU?-(8HI[i,I&-eQuwvVx4y:.wC6R !�3NHG(+7\9 # 5;,G&-c
½8y\´U´_· ¾Zl uYCU(87)(8*M3N(f(8*k7g.E54760m(89«3�*M3³s­7¿F=7:7\&Qs­7\98(+,/0\36HGHG[q.E*-, RT(+76<tRTC_9]0mHO3N9+,G(E[ l
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²�36543_<k3Nc>,/.R#�v13\rf987\&M0m7 � .B0m9+C­.+.K0@C_989+7\H/36(8,IC_&�F47\(Erh7\7:&�(8*-7].ECNRT(`½4� l yª¦ Á c­7 � ¾ 36&4<�*M3N9Z<Q½ Á
¦?7`c­7 � ¾ �4?-o�,/.�*k,Ge_*kHG[�3U.P[>J^J^7\(+98,O0�.P?40Z*�(8*M3N(B(8*-7].ECNRT( �4?-o�(+7\&4<-.;(8C)HG763U<g(8*-7f*M3N9Z<��4?-o1¬
36&4<�(8*k7�5=C6r°7\9�.P54760m(+98?-J C6Rf(8*k7q.PCNRT( �4?-ob,O.`.P(+7\7\547\9)(8*436&�(+*43N(�CNRª(8*-7�*4369Z< �M?-o�½ , l 7 l
(+*-7Q.PC6RT(��4?-o�*43_.gJLC_987L0Z*43N&-eU7^C6s­7\9gHIC_&-eU7\9g(+,GJ^7q.+0\3NHI76. ¾ rf*-,/0Z*�r°C_?-HO<�F47Q0mC_&M.P,/.E(87\&>(
rf,I(8*�3�.PHICNrfHI[^sU3N9+[i,I&-eq.PC6RT(f7\o-0@76.8.f36&4<Q3�9«3N5-,O<iHG[qsU3N98[>,G&ke�5=C6r°7\9fH/3\r 0mC_J^54CU&-7\&>( l � ci&
�K~Nµ�.P*-C6r].�s_3698,O3NF-,IHG,G(E[bF>[�3698CU?-&4< Á ��� C6s­7\9qy �%���_.L<i?-98,I&-eb(8*k7  �¡B¢-£)¤ CUF4.P7\9+sU3N(8,IC_&4.
C6R 	h9Z3N&M<i(Q¸Z¹`º_»I¼n½+y\´_´6µ ¾ ¬B3N&4<�rf*k7\&�(+*-7L.PCNRT()7\ok0m76.+.`,/.YJ^C><>7\HGHI76<b3_.)3pFkH/3_0Zc>F=C><>[b(8*-7
54C6rh7\9qH/3\r�0@C_J^54C_&k7\&i(�*M3_.^3�.P,IJ^,GHO3N9�.EHGCU5=7�½ � � y �Gy�3N&4< (+*-7nFkH/3_0Zc>F=C><>[ 3�.P,IJ^,GHO3N9
(+7\J^547\9Z36(8?-9+7^½Tc-� ��y\·%�^7 � ¾ (8CQab3698cU3N9+,/3N&�dg~K~ l % � � x¯y\·U·Nµ­´ � Á µ­·%7n,/.`36H/.ECpsU3698,/36F-HG7D¬
36HG(8*kC_?-eU*b3_.h[­7:(h&-C�9«3N5-,O< sU3698,/36F-,GHI,G(E[�*43U.hF=7:7\&�.P7\7\&�¬-3N&M< rf*k7\&^(8*k7� �¡B¢-£)¤b.E5=7³0m(89+?-J
,O.KJ^C><i7:HGHG7³<�3_.f3w54C6rh7:9fH/3\r¥36&4<^F-H/3U02c>F4C><i[^.ECNRT(f7\ok0m76.+.�*43_.f3�.E,GJ^,IH/3N9 5=C6r°7\9hHO3³r¥,I&4<i7\o
½ � ���
� 7 ¾ 3N&M<n.PC6RT(`7\ok0m76.+.h(87\J^547\9«3N(+?-987q½ ck� ��´%�t7 � ¾ (+CQab3N9+c_3698,O3N&�d�~h~>¬�½ 	h9«3N&4<i(q¸Z¹
º_»G¼)y:´_´%� ¾Zl a�j ± ¦�~³¦'·��³¦«y ��3NHO.PCqs_3698,I76. 9«3N5-,O<iHG[¯½ �f7\[i&kC_H/<k.�¸Z¹ªº_»G¼)y\´U´�� ¾ ¬V36&4<p*43U.`3�*43N9«<
54C6rh7\9¿H/3\r�0mCUJ^54C_&-7\&>(]rf*-,/0Z*b.ECNRT(87:&4.`3_.],G(],G&40m9+763_.E76.f,G& �M?-oA¬�3NHG(+*-C_?ke_*b&-CQ.ECNRT()7\ok0m76.+.
*43U.Y3U. [­7:(hF47\7\&�<i7\(+760m(+76< l
	h9Z36&4<i(`¸«¹Bº_»G¼°½8y\´U´Nµ 3N&4<Qy\´U´�� ¾ RTCU?-&4<�&-C`7\s>,/<i7:&40m7KRTCU9B3N&>[g,I&i(+98,I&4.P,O0K&-7\?k(89Z36H-0@C_HG?kJ^&

,I&  �¡B¢-£)¤b.E5=7³0m(89«3�C6R � c>& �h~6µtCU9]%�� � xQy:·_·6µ­´ � Á µ­·�7-¬�3N&4<Q5-987mRT7:98987³<^.P54760m(+9Z36HVJ^C><i7\HO.
rf,I(8*-CU?-(f3�.PCNRT(B7\ok0m76.+.B0mC_J^54CU&-7\&>(KF4760:3N?4.E7Y(+*-7Y5k9876.E7\&40m7]CNR§3g.PC6RT(h7\ok0m76.+.�rhC_?kH/<�987 �­?-,G9+7
3t&k7\?-(89«3NHB0@C_HG?kJ^&Qrf*-,/0Z*n,O.`.PJQ36HGHI7\9f(8*436&b(8*-7�JL763_.E?-9876< ± 3NHO3_0m(+,/0�0mCUHG?-JL& �-(8*-7:,G9).E5=7³02¦
(+9Z3NH �4(+(8,G&ketrª3_.fF43_.E76<nC_&� �¡K¢-£)¤�C_F4.E7\98sU3N(+,GCU&4. 547\9ERTC_9+J^76<^,G& 3Y760m7\JqF47\9]y\´U´ Á ½ % � � x
y:·_·NµD´ � Á µD·�7 ¾ 36&4<QuYC6s­7\JqF=7:9fy\´U´_·Q½ � c>&G�h~6µ ¾ ¬=rf,I(8*^F4C_(+*n(«3N98eU7\(Z.f36(f(8*-7�0m7:&i(+987]CNR (8*-7
²hx>²hj l � .`.E*-C6rf&�,I&®x­7³0m(8,IC_& ~ l � l ·i¬V(8*-7�CUF4.P7:98sU3N(+,GC_&M.©J 3_<i7q3698C_?k&4< (+*-76.E7�(8,GJL76. rf,I(8*
ab3698cU3N9+,/3N&�dg~h~�3N(°(8*-7¿0m7\&>(89+7fCNR;(8*k7`²hx>²hj 3N9+7YJL,/.80:3NHG,IF-9Z36(876<1¬Nrf,I(8*q(8*-7`9+76.P?kHG(�(+*43N(°(8*-7
�4(+(876<�36F4.PCU98F-,I&-e�0mC_HI?-J^&),/.;5-98CUF43NF-HI[g?-&M<i7\987³.P(8,IJQ3N(+76< l ��s­7\&�rf,I(8* 3N&q76<ie_7f(+C`987:5-9876.E7\&>(
36F4.PCU985-(+,GC_&QRT98CUJ ¨ �)%8%B36&4< ¨ �)%8%+%2¬­(+*-7)?-&4<i7\9+HG[>,G&-eq.E54760m(89«3g,G&Q(8*k76.P7)(ErhC�CUF>À8760m(Z.f36987
?-&>?4.E?43NHIHG[Q.E(87\7\5�½ � M y�� � ¾ ¬4.E?-e_eU76.P(+,G&-eq(8*M3N(](8*-7\[ � / *43\s­7).ECNRT(]7\ok0m76.8.E76. l
�h*-7)s­7\9+[^.E,GJ^,IH/3N9 Jt?-HI(8,Irf3\s­7\H 7\&-eU(8*q.P54760@(89Z3q3N&M< W]X­9Z3\[q5-98CU547\98(+,G76.h,I&p(+*-76.E7`C_F>À8760@(Z.

5-9+C_F436F-HG[QJ^7³3N&^(+*43N(f(+*-7\[^HO3_0Zct?-HI(89«3³s>,GCUHG7\(N�4?-otRTCU9`3q0mCUJ^J^C_&q987³3_.PCU& l
� (8(89+,GF-?k(8,G&ket(+*-7gHO3_0Zc^CNR°?-HI(89Z3\s>,GCUHG7\(N�4?-on(+Ct9+76<-<i7:&-,G&-eqF>[n<>?4.P(`,I&n(+*-7gHI,G&-7)CNRª.E,Ge_*>(
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,/.h36&�3N(8(+9Z3U0m(8,Is­7`.EC_HG?k(8,GCU& lh¨ 5-(8,O0\3NH154C_H/3698, +63N(+,GC_&QC6R ab3N98cU3698,/36&bdg~h~>¬-CNR�� Á ��,G&40m9+763_.E,G&-e
(8CQ(8*-7�FkHG?-7­¬1,G&4<i,O0\3N(+76.].80\36(8(87:98,G&ke RT9+C_J <i?4.P()eU9Z3N,I&4. l �h*-76.P7q<>?4.P()e_9«3N,I&4.)3N987�5k98C_FM3NF-HI[
HGC>0\36(876<`rf,G(+*-,G&)(+*-7B&43N9+98C6r�HG,I&-7�9+7\e_,IC_&V¬6F4760\3N?M.P7B(8*-7BF-9+C­3U<wHG,I&-76.V.E*-C6r�J^CU987�54CUH/3N9+,K+636(8,IC_&
(8*436&p(+*-7)&43N9+98C6r�HI,G&-76.]½ ± C­C><i9+,/0Z*�y\´%7_´ ¾Zl 5MCU9]ab3N9+c_3698,O3N&�d�~h~>¬=(+*-7`987 �S?-,I9876<L3NJ^CU?-&i(°CNR
9876<-<>7\&-,G&ket(+C^JQ3Nc­7¿(8*-7�?-HG(+9Z3\si,IC_HI7\(R�4?-oQJQ36(Z0Z*p(+*-7�!�3NHI(87\9$#65�,I&-cb½8y:´_´U· ¾ ?-HG(+9Z3\s>,GC_HI7\(
X�.PC6RT(wW]X­9Z3\[�987\HO3N(8,IC_&�,/.`0mCU&4.P,O.P(+7\&i(¿rf,G(8*b,I(Z.Y*k,Ge_* 	f36HGJ^7:9]<i760m9+7\J^7\&>(`½ ��� B � � ; �
�Gy ¾
.P7\7\&Q,I&^(8*-7)CU5-(8,O0\3NH;.E5=7³0m(89+?-J l �h*-,/.]3NJLC_?-&>(hC6R�9+76<-<i7\&k,G&-e�,O.f3NF4C_?-(](Erh7\&>(E[�(8,IJ^76.�(8*436(
7\oi54760@(876<tRTC_9©3 ± 3NH/3U0m(8,O0weD3_.Y(+CQ<i?4.E(`9Z36(8,GC 3N&4<n(+*-7gJ^7³3_.P?k9876<Q0mCUH/<n36F4.PCU98F-,I&-e�0mC_HI?-J^&
CNR0��·���y � R%- 0mJ�� R ½ !�36HG(+7\9 #65�,I&-c�y\´_´U· ¾«l �h*-,/.],/.f98763U.PC_&M3NF-HI7t, RB(8*-7q<>?4.P(`,O. HIC>0\3N(+76<
,G&q(8*-7]&43N9+98C6r¥HG,I&-7f987:e_,GCU&trf*k7\987]*i[k<i9+C_e_7:&^36&4<t*-7\HI,G?-J�rf,GHIH-F47Y5-9+76<iCUJ^,G&436&i(+HG[),GCU&-,K+:76< l
�h*-7)0m9+C­.8.°.P760@(8,GCU&�RTCU9h5-*kC_(8C­7:HG760m(+98,O0Y36F4.PCU985-(+,GC_&QF>[�J^7\(«3NH/.;,G&Q<i?M.P(heU9Z36,G&4.°0\3N&^F47`Jq?40Z*
.PJQ36HGHG7:9Y(+*43N&�RTCU9gJ^7:(Z3NHO.Y,G&�(8*k7teD3_.g5-*43U.P7qF4760\3N?M.P7^C6R¿.P7\H RfF-HO3N&-c­7\(+,G&-e¯½ 7 l e l 5;,G987:JQ3N&
y\´Sd:µ^.E(Z36(876.f(8*436(f(8*-7 � l ·gc­7 ��5k*-C_(+C­7\HG760@(898,O0`0m9+C­.8.].P7³0m(8,IC_&tRTCU9�� l ~��b9Z3U<i,G?M.Y<i?M.P(fe_9«3N,I&4.
,/.KCU&-HG[ � Á ����,I(Z.Bs_36HG?-7`RTCU9fe­3_.E7\C_?M. J^7:(Z3NHO. l ¾ xD,GJ^,IH/3N9°0mCU&40mHI?4.P,IC_&4.f0\36&QF=7�<i9«3\rf& RT9+C_J
5=CUH/3698,K+³3N(8,IC_&�5-98CU547\98(+,G76.`36&4< 	f3NHGJL7\9]<i760m9+7\J^7\&>(Z.hC6R]% � � xby:·_·NµD´ � Á µD· 7b3N&4<�a�j ± ~\¦
·��³¦«y ��½"!¥,GHIH/.)¸Z¹fº_»G¼]y:´_´ Á ¬A�h*kC_JQ.EC_&�#�ab3N9+(8,G&�y:´�7�7 ¾Zl
�h*k7\98JQ36H�7\J^,O.8.E,GC_&QRT98CUJ <i?4.P(�,/.)3NHO.PCQ5-9+C_F436F-HG[�(8*-7qF476.P()7\o>5-HO3N&436(8,GCU&�C6R](8*-7qH/3698eU7

�8 ]£Y¢�Fk?-J^54.�,G&�(+*-76.E7YCUF>À8760m(Z. l � H/3698e_7]7\ok0m76.+.�CNR°yS�¿¦ªy �%�wJ^,O0m98CU&g7\JL,/.8.E,GCU&q3N5-5476369Z.K(+C
F=7 3t0@C_J^J^CU&^5-9+C_547\98(E[Q,G&�JQ3N&>[LuwvVx4ygeD3NH/36oi,I76.m¬-,I&40mHI?4<i,G&ke�(8*-CD.P7�rf*-,O02*�3N9+7g?-HI(89«3_.PC6RT(
.P?40Z*Q3_.��
� �-yS�_·6µ �¿·_´h~^½ ²�?402*k&43N9+7\rf,/0�+L¸Z¹fº_»G¼ªy\´_´%� ¾ ¬=rf*-,O02*L*43_.f3�.E,GJ^,IH/3N9B,I&iRT9Z369876<t(+C
?-HG(+9Z3\si,IC_HI7\(;.P54760m(+9Z36H-7\&-7\9+e_[�<i,O.P(89+,GF-?k(8,GCU&g(+Cw(+*-7hCUF>À8760m(«.�<i,O.80m?M.8.P7³<�3NF4C6s­7 l 3Y7:(Z3N,IHG76<�.P?-F>¦
J^,GHIHG,GJ�7:(8987;C_FM.P7\9+s_36(8,IC_&4.�C6R1(8*-7ªuwvVx4y`y )4r)yh,G&4<>,/0\36(87B(8*436(�(8*k7f% � � xYFk?-J^5g,O.§r°7\HGH��M(8(87³<
Fi[�(+*-7\98J 3NH-7\JL,/.8.E,GCU&wRT98CUJ <>?4.P(:¬iF-?-(B,O. 54C­CU98HG[ �4(8(+76<�F>[q.P[>&40Z*-98CU(89+C_&^J^C><>7\H/.h½ �Y?-eU*-76.m¬
¸Z¹fº_»G¼]y:´_´_· ¾Zl �h*k7w7:si,O<i7\&40m7]RTC_9]<i?4.E(Y,I&Q(8*-76.E7)C_F>À8760m(«.h,/.h7\o>(89+7\J^7\HI[�.E(898CU&-e-¬B¸
	N¸ 	�� 
)¹1�4¸
�i¸�� ���G¹ / 
��­» ¹4�8º�	�� / »I¸Z¹�������� � �Z¸Z» º_¹E¸��^¹ / � 	�� ���iº_»I»��(����� � � ��� � »��-¸ � �! ���¹E¸
 ��4¸��8º_¹"� �2¸ � l
% (f,O. (+*-7\987@RTC_987)HI,Gc­7\HI[�(8*436()<i?4.E(P[�x­7\[­RT7\98()y)e­36H/3No>,G7³.Y36987g5k987mRT7\9+7\&>(8,/36HGHI[�(8*-CD.P7grf*k,/0Z*

*43\s­7^&43N9+98C6r�HG,G&k76. l �h*-,O.g,/.�.P?k5-54C_98(+76<�Fi[�(8*-7tR 3U0m(�(8*M3N(�(8*k7pCU&-HG[��4s­7nxD7\[SRT7:98(^y:.gCNR
(8*-7 !�3NHG(+7\90# 5;,G&-c�½8y:´_´_· ¾ .836J^5-HI7`(8Cq.E*-C6r�7\s>,/<i7\&M0m7YRTC_9]<>?4.P(]9876<k<i7\&-,I&-e�*43\s­7`&4369898C6r
HG,G&k76. l % (w,O. RT?-9+(8*-7\9©.P?-5-54CU98(87³<�Fi[�(8*-7�HO3N9+e_7q9Z3N(+,GCQCNRª&43N9+98C6r�(+CQF-98CD3_<�HI,G&-7qx­7\[­RT7\98(�y:.
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RTCU?-&4<�,I& �+ Y£]¢�.P?k98s­7\[k.g½ M�Á ����,G&�(8*k7 �+ Y£]¢�.836J^5-HI76.YCNR¿x­5-,I&-C_eUHG,GC # ab3NHIcU3N& y\´�7U´
36&4< ¨ .P(+7\98F-9+C>02c # 3Y7 � CUF=7:98(8,O.ty:´�7�� ¾ 3N&4<�.PJQ36HGH�9«3N(8,IC�½ � y � � ¾ CNR]&436989+CNr�(+CnF-9+C­3U<
HI,G&-7gxD7\[SRT7:98()y\.KRTCU?-&4<Q,G&QC_5-(+,/0\36H;.P?-9+s­7\[k.`½Px­(+7\5-*-7\&M.`y\´�7U´ ¾«l

5�,I&43NHIHG[­¬4,G&�(8*-7�?-&k, �476<QJ^C><i7\HARTCU9 �`± u�¬§x­7:[SRT7\9+( Á e­3NHO3No>,G76.]3N9+7^x­7\[­RT7\98(�ygeD3NH/36oi,I76.
s>,G7\r°76<b.P,O<i7m¦ C_&V¬ .P?40Z*�(8*436(w(+*-7qF-98CD3_<�HG,I&-7�987\eU,GCU&4.)3N987qC_FM.80m?-9+76< RT9+C_J ?4.q½ .P7:7 5�,GeU?-987
y l yg,I&b(8*-7 %'&>(89+C><i?40m(+,GCU&b(8C^(+*-,/.f(8*-7³.P,/. ¾Zl �h*-7�*-,/<k<i7\&nFk98C­3U< HI,G&-7�987\eU,GCU&4.g½ 36&4<�x­7\[­RT7\9+(
yq(P[>547�C_5-(+,/0\36H°0mC_&>(8,I&i?43 ¾ CNR)xD7\[SRT7:98( Á e­36H/36oi,I76.)0\3N&�F47Q.P7\7:&b,G&�5=CUH/3698,K+:76< HI,GeU*i( l �h*k,/.
,O.Y.+0\3N(+(87\9+76<^,G&>(8C�C_?k9`HG,I&-7`CNRK.P,GeU*i(]F>[tRT987\7)7\HI760m(+98C_&M.m¬irf*k,/0Z*n.+0\3N(+(87\9]C_5k(8,/0:3NHVHG,Ie_*>(fJ^C_9+7
CU9wHI76.8.`,I&4<i7\547\&4<>7\&i(+HG[QCNRªrf3\s­7\HI7\&-e_(+*V¬4C_9�<i?4.E(\¬�rf*k,/0Z*�.80\36(8(87:9Z.`F-HG?k7�HG,GeU*i(¿Jt?40Z*QJ^C_9+7
(+*43N&^9+76<tHI,Ge_*>(]½ � &>(8CU&i?M0\0m,Vy:´_´_· ¾Zl % R;J^C_9+7]<i?4.P(°,/.�RTC_?-&4<qF=7:[­C_&4<t(+*-7]F-98CD3_<^HG,I&-7Y9+7\e_,IC_&
,I& u)vVx4y\.t(+*43N& ,G&�F-9+C­3_< HI,G&-7�x­7\[­RT7\98(Qy:.m¬hr°7pr°C_?-HO<®7\o>54760m(�(+*-C­.E7�x­7\[­RT7\9+( Á .qrf*-,/0Z*
*43\s­7^(+*-7QH/3698e_7³.P(q9876<S¦ F-HI?-7^54C_HO3N98, +63N(+,GCU& e_9«3_<i,I7\&>(g(8C�*43\s­7^*-,O<-<i7\&�F-9+C­3U<®HG,I&-7^5-9+C �4HI76.
HI,Gc­7](8*-CD.P7)CNR uwvVx4y:. l �h*-7`&>?-JtF47\9«.B3N&4< �S?436HG,I(8,G7³. C6RB.E54760m(89+C_54C_HO3N9+,GJ^7\(+98,O0 CUF4.P7\9+sU3N(8,IC_&4.
C6R�x­7\[­RT7\9+( Á e­3NHO3No>,G76.B36987]&-C_(°.P? 9Q0m,I7\&>(�(8C�3_<k<i9876.+.�(8*-,O. ,O.8.E?-70�S?M3N&>(Z3N(+,Gs­7\HI[­¬6F-?-(B(8*-,O.�*i[­¦
54C_(+*-76.E,/.K,O.R�­?43NHI,G(«3N(8,Is­7\HG[�.E?-5-54C_9+(876< � C6R;(8*-7¿an,GHIHG7\9 # ± C­C><i98,O02*�½8y:´_´%� ¾ .836J^5-HI7fCNRV7:,Ge_*>(
*-,Ie_*-HI[g54C_HO3N9+,K+\76<txD7\[SRT7:98( Á e­36H/36oi,I76.m¬_CU&-7�½ u ± jfdg~­d\µ ¾ *43U.huwvVx4yfrf,O<i(8*�54C_HO3N9+,/.P7³<�F-9+C­3U<
� ��3N&4< ����0mCUJ^54C_&-7\&>(Z.@¬A36&4<n(8*k,/.fC_F>À8760m(¿3NHO.PC^*M3_.Y(+*-7�*-,GeU*-76.E(Y9+76<S¦ F-HG?-7�54C_H/3698,O.83N(+,GCU&
eU9Z3_<>,G7\&>( l

z^{Zz � ~t���]� �b���:~t�b�

%h*43\s­7�7\o-36J^,G&k76<t(8*k7gsU3N9+,/3NFkHG7�.ECNRT(`W]X­9Z3\[Q7\J^,O.8.E,GC_&LCNRªab3N9+c_3698,O3N&�dg~K~t?4.E,G&-e^*M3N9Z<>&-76.8.
9«3N(8,IC­.)3N&M<b.P54760m(+9Z3NH 3N&436HG[k.P,/.]CNR]´Q �¡K¢-£)¤�<-36(Z3U.P7\(«. l �h*-7q.P54760m(+98?-J�,/.Yr°7\HGH;<>76.80m9+,GF476<
F>[^3g54C6rh7:9hH/3\r 3N&4<Q3gF-HO3_0ZciF4C><i[�½ ck�=��d �g7 � ¾ .PC6RT(f7\ok0m76.8. l �`369Z<i&k76.8.h9«3N(8,IC­.f36&4<^(8*-7
sU3N9+,/36F-,GHI,G(E[b36J^5-HG,I(8?4<>76.Y,G&�(8*-9+7\7t7:&-7\98eU[bF43N&M<-.�.P*-C6r�(+*43N(�(8*-7^54C6rh7:9wHO3\r�0mC_J^54CU&-7\&>(
sU3N9+,G76.f0@C_&>(8,G&>?-CU?4.PHI[tCU&b3g(8,IJ^7¿.80\36HG7)CNR��������%�_.YFk?-(f(8*-7�.ECNRT(]7\o-0@76.8.°0mC_J^54CU&-7\&>(h5-9+C_Fi¦
36F-HG[L<iC­76.f&-C_(°sU3N98[ .P,GeU&-, �=0\3N&>(8HI[trf,I(8*-,I&t(+*-7)C_F4.E7\98sU3N(+,GCU&4. l �h*-7`54C6rh7\9fHO3\r 0mC_J^54CU&-7\&>(
,O.f3NHGrª3\[-.f.E(87\7\547\9frf*k7\&Q,G(f,/.hFk98,GeU*i(+7\9 l �h*-,/.hsU3698,/36F-,GHI,G(E[L0\3N&QF47)7\oi5kH/3N,I&-76<t, R�(+*-7)54CNr°7\9
HO3³r ,/.f5-9+C><i?40m76<QFi[L(8*-7\9+JQ3NH4CU9Y&-CU&i¦ (8*-7\9+JQ3NH�jBCUJ^5-(+C_&-,O.83N(+,GCU&pC6R°.PC6RT(Y5k*-C_(+C_&4. l !¥*-,GHI7
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543N,I9g987:5-98C>0m7³.8.P,I&-eb0@C_?-HO< 5-9+C><i?40m7Q(+*-7^0@C_989+7\H/36(8,IC_&�F47\(Erh7:7\&b54CNr°7\9gHO3\r�.P54760m(+9Z3NHB,I&4<i7\o
3N&4< �4?-o1¬4<i7\H/3\[k.K7\o>54760m(+76<tF47\(Erh7\7:&n0Z*436&-e_76.h,I&Q(8*-7)*4369Z<n36&4<n.ECNRT(R�4?kon36987)&-CU(`.E7\7\& l
�h*k7^F47\*43\si,IC_?-9�CNR¿ab3698cU3N9+,/3N&¥d�~h~n,/.)*-,GeU*-HG[�36&43NHIC_eUC_?4.�(8C�(8*436(�CNR ± 3NHO3_0m(+,/0tF-HO3_0Zc

*-C_HI7`0\36&4<i,O<-3N(+76.K,I&t(+*-7`HGC6r .P(Z36(87­¬>rf*-,/0Z*q*43\s­7Y9«3N5-,O<iHG[�sU3N9+,/36F-HG7]54CNr°7\9hHO3\r¥0mCUJ^54C_&-7\&>(Z.
3N&4<QHG76.+.hs_3698,O3NF-HI7t½T7\o>(87\&4<>76< ¾ .ECNRT(]7\ok0m76.8.E76. l
%f.E*-C6r�(8*M3N(`WYXD9Z3\[^sU3N9+,/36F-,GHI,G(E[^5-9+C_547\98(+,G76.fCNR C_(8*k7\9`u)vVx4y\.`36987 0mC_&4.E,/.E(87\&>(frf,G(+*n(8*k7

5-,/0m(+?-987L.P?ke_e_7³.P(87³< RTC_9qab3698cU3N9+,/36& d�~h~�½T, l 7 l (8*436(�(8*-7L9Z3N5k,/<�sU3N98,O3NF-,IHG,I(P[bC>0:0m?-9Z.g,I&�(8*k7
5=C6r°7\9gHO3³r�0@C_J^54C_&k7\&i(�36&4<�(8*436(�(8*-7L.PC6RT(�7\o-0@76.8.)s_3698,I76.wC6s­7\9)HGCU&-en(+,GJ^7q.+0\3NHI76.wCU&-HG[ ¾Zl
�h*-7g(+,GJ^7).+0\3NHI7wRTCU9`sU3N98,O3N(+,GC_&�,G&�(8*-7q �¡K¢-£)¤�F43N&4<n5k98C_FM3NF-HI[p5k98C6si,O<i76.]3N&b?-5k5=7:9YHI,GJ^,I(
RTC_9B(8*-7].E,K+\7fC6RV(+*-7Y9+7\e_,IC_&q,G&�rf*-,O02*�(+*-7]5=C6r°7\9�H/3\r ½ F-?-(B&-CU(B&-760m76.+.83698,GHI[g(+*-7].PC6RT(K7:o-0m7³.8. ¾
,/.V5-98C><i?M0m76< l �h*-,O.�J^7636&4.V(8*436(�(8*-7°5-*>[-.E,/0\36H-.E,K+\7°CNR1(8*-7].ECNRT(�7:o-0m7³.8.V987\eU,GC_&�J 3³[¿F=7fJq?40Z*
H/3N9+e_7\9°(8*436&Q(8*-7`W]X­9Z3\[q54CNr°7\9hHO3\r¥5-98C><i?M0m,G&-e�9+7\e_,IC_&V¬k3N&4<^*-7:&40m7],/.h0@C_&4.E,/.P(+7\&>(hrf,G(+*^(8*k7
.PCNRT(]7\ok0m76.+.K*43\s>,G&-e�(+*-7�.83NJL7wsU3698,/36F-,GHI,G(E[�(8,IJ^7).+0\3NHI76.f3_.h(+*-7g?-HI(89«3³s>,GCUHG7\(B543698(]CNRB(+*-7)F-,Ge
F-HG?-7)F-?kJ^5 l
ab3698cU3N9+,/36& d�~h~�,/.hc>&-C6rf&Q(8C�*43\s­7)3�<i7��10m,G(°CNR ?-HG(+9Z3\s>,GC_HI7\( �4?-o^9+7\H/36(8,Is­7Y(+C�,G(Z.hW]X­9Z3\[

7\J^,/.+.P,IC_& l %h.E*-C6r (+*43N(f(+*-7`RTC_?-9fCU(8*-7:9fC_F>À8760m(«.K,I&p(+*-7�!�3NHI(87\90# 5�,G&-c�½8y:´_´U· ¾ .83NJL5-HG7]CNR
 �¡K¢-£)¤�3NHGH .Pc>[b.E?-98s­7:[Q.P7\HI760m(+76< x­7:[SRT7\9+()y�e­3NHO3No>,G76.@¬=rf*k,/0Z*b.P*kCNr�3tHO3_0ZcQCNR°?-HG(+9Z3\s>,GC_HI7\(
7\J^,/.+.P,IC_& ½ 7\ok0mHI?4<i,G&ke�%«jBµD· Á ´_3�rf*-,/0Z*�,/.�5-98CUF43NFkHG[¥.E(89+C_&-eUHG[¥36F4.PCU98F476< F>[�,G(Z.�76<ieU7m¦ C_&
*-C­.E(^e­36H/3No>[ ¾ *43\s­7Qs­7\9+[�.P,IJ^,GHO3N9g,I&iRT9Z369876<�(8C�W]X­9Z3\[ �4?-o <i,O.P(+98,GFk?-(8,IC_&4.�(8C�ab3N9+c_3698,O3N&
dg~h~ l �h*k76.P7`eD3NHO3No>,G76.B0mCU?-H/<^36HGH4F47)0mHO3_.8.E76<^3U.huwvVx4y:.m¬k3N&4<Q3N9+7).P7:7\&t(+Cg*43\s­7]s­7\98[q.E,GJ^,IH/369
WYX­9«3³[�.E5=7³0m(89«3NH436&4<gsU3N98,O3NF-,IHG,I(P[¿5-98CU5=7:98(8,I76.�(+C)ab3N9+c_3698,O3N&^dg~K~�½ 0\36HG,GFk9Z3N(+,GCU&g?-&40@7\98(«3N,G&>(8,I76.
,G&b(8*k7^ �¡K¢-£)¤�²hx>²hj�J^7636&n(+*43N()(ErhC^C6Rf(+*-76.P7�CUF>À8760m(«.m¬;% � � x¯y\·U·Nµ­´ � Á µ­·%7�36&4< � 98c
�h~Nµk¬�JQ3\[�F=7qJ^CU987�HG,Ic­7�ab3698cU3N9+,/3N&�dg~K~n(8*436&�rª3_.)5-987\s>,GCU?4.PHI[n(+*-C_?-eU*i( ¾Zl %`3N9+e_?-7q(8*436(
(8*-7�Jq?-HG(+,Grª3³sU7\HG7@&-eU(8* �4?-o�<i,O.P(89+,GF-?k(8,GCU&4.YC6Rh(+*-76.E7�C_F>À8760m(«.Y.E?-5-54C_9+()(8*-7�!�3NHI(87\9 #65;,G&-c
.P?-eUe_76.E(8,GCU&�(8*436(g(8*k7^?-HG(+9Z3\s>,GC_HI7\(��4?-o�<i7��10m,G(),O.w987:H/3N(+76<�(+Cb<i?4.E(g7\o>(8,I&40m(+,GC_&�¬�36&4<�.P*-C6r
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�wx ¨ . l
anC><>7\H/.`CNR��)x ¨ 3_0m(+,Gs>,G(E[Qrf*-,/0Z*�3N9+7^.E*-C_9+(gHG,Is­76<pCU9g9+760m?-9+987\&>(`0:3N&�9+7\5-98C><>?40m7L²ªv �

(P[>547�F47\*43\s>,GC_?k9�C6R-(+*-7BHG?-J^,I&-C­.E,G(E[KRT?k&40m(8,IC_&V¬6F-?-(V9+7 �­?-,G9+7�.EC_J^7�7:oi(+7\98&436H4½ 7\&>s>,G98CU&-J^7\&>(Z36H ¾
R 3_0m(+C_9f(8C�9876<>?40m7`(+*-7`HG?kJ^,G&-CD.P,I(P[�CNR;763U02* .P?40\0@76.8.E,Gs­7 �13N9+7w?k5^C_9feU7\&-7\9«3N(8,IC_&^C6R �`± u l % &
3g.80@7\&43N9+,GC�rf*-7\987 �©± u 3N987¿5-98C><i?M0m76<^36(f(8*-7fRTC_9+JQ3N(+,GC_&LCNR 3weD3NHO3_0m(+,/0`.+0\3NHI7`.E(898?M0m(8?-9+7`,G(
0mC_?-HO<wF47h7:&is>,/.+3Ne_7³<©(+*43N( H/3N(+7\9 �`± u�36987hHI76.8.VHG?kJ^,G&-CU?4.m¬\Fk?-(�,I(�r°C_?-HO<wF47f<>, 9 0m?-HG(4RTC_9�(+*-,/.
.80m7\&M3N98,ICg(+Cg987:5-98C><i?M0m7Y(+*-7)²hv ��F47\*43\si,IC_?-9°CNR;(+*-7YW]X­9Z3\[qHG?-JL,G&-CD.P,G(E[`RT?-&40@(8,GCU&V¬­F4760\3N?M.P7
,G(],/.f76.8.E7\&i(+,/36HGHG[ 3�RTC_9+J�C6Rª<i7\&4.E,G(E[Q7\s­C_HI?-(8,IC_& l % R �`± u�36987g9+760m?-9+987\&>(\¬4(8*k7\&nr°7g987 �S?-,I987
(8*436(h(8*k7`.E?40\0m76.+.P,Is­7fC_?-(+F-?-9Z.E(Z.hF47`C6R <i760m9+763_.E,G&-e)HG?kJ^,G&-CD.P,I(P[D¬NHI763_<i,I&-e)(8C ²ªv ��F47\*43\si,IC_?-9
CNR;(8*k7YHI?-J^,G&kC­.P,I(E[wRT?-&40@(8,GCU& l % R�(8*-7`547\9+,GC><-.BCNR 3U0m(8,Isi,I(P[ 3N9+7)0\3N?M.P76<tF>[�,G&>(87:9Z3_0@(8,GCU&4.�rf,G(+*
C_(8*k7\9f&-763698F>[teD3NH/36oi,I76.m¬>(8*-7)9+7 �S?k,G987³<^<i760m9+763_.E7`,G&L(8*-7)HG?kJ^,G&-CD.P,I(P[�CNR (8*-7¿C_?-(+F-?-9Z.E(Z.fJQ3\[
F=7�7\o>5-H/36,G&-76<�F>[�(8*k7n&436(8?-9+7nCNR©(8*-7Q7\&40@C_?-&>(87\9«.t0Z*436&-e_,I&-e�3U.^.80:3NHG7�36&4< .E(898?M0m(8?-9+7n,I&
(8*-7Q?-&-,Is­7\9Z.E7Q7\s­C_HIs­7n½T7 l e l 7\&40mCU?-&>(87\9«.gJQ3\[�CU&¥3\s­7\9Z36e_7QC>0\0m?k9^36(^3be_9+763N(+7\9^<>,/.P(«3N&40@7



¶��kº��4¹E¸���� y 7iy

,I&¥(8*-7b5-9+76.P7:&i(^7:5=C>0Z* ¾«l6� HG(+7\98&M3N(8,Is­7\HG[D¬K(+*-7�3\s_36,GHO3NF-HI7nRT?-7\H`JQ3\[�F47�<i7\5-HI7\(87³<¥<i?-98,I&-e
(+*-7^C_?k(8F-?-9«.P(«.gC_9gF>[�.PC_JL7tCU(8*-7\9�J^760Z*43N&k,/.PJ ½ 7 l e l .P(+98,G5k5-,G&-e�CNR]eD3_.�3N&M<�<i?4.E(�Fi[�36&
,I&i(+9Z3_0@HG?4.E(87\9BJ^76<>,G?-J ¾«l �YC6rh7:s­7\9\¬_, R;7\&40mCU?-&>(87\9«.Krf,G(+*^C_(+*-7\9°e­3NHO3No>,G76.hHI763_<q(8CgCU?-(8Fk?-9Z.E(Z.m¬
(+*-7`JQ3\À8CU98,I(P[�CNR��)x ¨ .Kr°C_?-HO<tF47`7\o>54760m(87³<�(+Cg,G&k*43NF-,I(B987\eU,GC_&M.hrf*-7\987](8*k7).P543U0m7)<i7:&4.P,I(P[
C6Rfe­36H/36oi,I76.Y,/.f7\&-*M3N&40m7³<A¬A, l 7 l 0mHI?4.P(+7\9Z.fCNRªe­3NHO3No>,G76.��A(8*k,/.Y,O.Y&-C_()(+*-C_?-eU*i(¿(8CQF47�(8*-7q0\3U.P7
½T7 l e l 	hCN[>HG7'# jBC_?M02*�y\´U´_· ¾Zl

�
	��
	�� ��� � ��"

�h*-7)WYXD9Z3\[Q.E7\HG760@(876<^u �ªv ± .]3N9+7w5k98C_FM3NF-HI[Q3�JL,Go>76<�FM3NeqCNR C_F>À8760m(«.m¬k3N&4<�.PC_JL7`JQ3\[tF47
54C6rh7\9+76<�Fi[ .P(Z369�RTC_98J 3N(8,IC_&q36&4<t&-CU(K9+7\H/36(876<g(+C �©± u¥3_0@(8,Gs>,G(E[�3N(°36HGH l �YC6rh7\s­7:9\¬Uu �hv ± .
<iC�365-54763N9)(8CLF=7�?k&4<i7\9+e_C_,I&-eQ7\s­C_HI?-(8,IC_&�rf*-,/0Z*�½ 3N(`HI763_.E()3N()HGC6r�9+76<-.E*-, RT( ¾ ,/.`.E,GJ^,IH/369h(8C
(+*-7b7\s­C_HI?-(8,IC_&�CNR �)x ¨ .n½ 3NHG(+*-C_?ke_* (8*-,O.t0mCU?-H/<¥36H/.EC�F47b987\HO3N(87³<®(8C .P(Z369tRTC_9+JQ3N(+,GCU&¥3_.
7\s>,/<>7\&40m76<�F>[�(8*-7b7\s­CUHG?-(+,GCU&®C6R�(8*-7bCU5-(8,O0\3NH¿u �hv ± 54CU5-?-H/36(8,IC_& ¾«l�¨ & 3\s­7\9«3NeU7­¬h(8*k7\[
36H/.PC�*43\s­7t*M3N9Z<>7\9)WYX­9«3³[�.E54760m(89«3p(+*43N&��)x ¨ .�½ �fC_JL7\98C6¦8jBCUHGJ^7\&k7\98C�¸Z¹)º_»G¼�y\´U´h~ ¾ ¬B3N&M<
u �hv ± .h(E[i5k,/0\36HGHG[)*43\s­7]WYX­9«3\[tHI?-J^,G&kC­.P,I(8,I76.§rf*k,/0Z*^36987`CU9Z<i7\9«.KC6R;JQ3NeU&-,G(+?4<i7fHGC6r°7\9B(8*436&
�)x ¨ . l �h*k7�*43N9«<b.P54760m(+98?-J�JQ3\[^F47�(8*k7q.P,GeU&43N(+?-987�C6Rª3N&b7\s­CUHGs­76<A¬>s­7\98[QHICNr 3_0\0m9+7\(8,IC_&
9«3N(87 �wx ¨gl 	h[�36&43NHIC_e_[D¬�(8*k7 ± 3NH/3U0m(8,O0�FkH/3_0Zcn*kC_HG7 0\3N&4<>,/<-36(876.)3N9+7^F47\HG,I7\s­76<n(+CnF47t,I&�3
HICNr 3_0\0@987\(+,GC_&qJ^C><i7]rf*-7\&q(8*k7\[q.P*-C6r 3)*43N9«<^.P54760m(+98?-J l � <-<>,G(8,IC_&436HGHI[gC_9°36HG(87:98&436(8,Gs­7:HG[­¬
(+*-7\,G9°.E5=7³0m(89«3w0@C_?-HO<tF47Y*4369Z<tF4760:3N?4.E7YC6R;,G&>(898,I&4.P,O0f3NF4.EC_9+5-(8,IC_& �>(8*-,O.K,/.B0m7:98(Z36,G&-HI[gF47\HI,G7\s­76<
(+CtF47g(+*-7�0\3_.E7`RTC_9)x­7\[­RT7\98( Á &>?40mHI7\, l �h*-7³.P7)5-98CU547\98(+,G76.hJQ36c­7)u �hv ± . eUC­C><�0:3N&4<i,O<-3N(+76.
RTCU9Y(+*-7)HGC6rh¦E.E(Z36(87 �)x ¨ . CU9f987\J^&M3N&>(Z.KC6R��)x ¨ .Y36&4<^,G(f,O.h(8*>?4. r°C_9+(8*�0mC_&M.P,/<>7\98,I&-e�rf*43N(
,IJ^5-HG,O0\3N(+,GCU&4.�(8*-,O.hrhC_?kH/<^*43\s­7`RTC_9 �)x ¨ 7\s­CUHG?-(+,GC_& l
�h*-7�5-9+C_547\9+(8,G7³.YCNR°(8*k7gWYXD9Z3\[�.P7\HI760m(87³<nu �hv ± 5=CU5-?-HO3N(8,IC_&�.E?-5-54C_9+(w(+*-7�*>[i54C_(+*-76.E,/.

(+*43N(�(+*-7\[�36987Q(8*-7L987\J^&M3N&>(Z.wC6R`HIC_&-e6¦ HI,Gs­76<1¬�.PHIC6rfHG[�<i,GJ^JL,G&-e �)x ¨ .@¬K9«3N(8*k7\9�(8*436&�(8*-7
9+7\J^&436&i(«.KCNRK.P*-CU98(P¦ HG,Is­76<tCU9Y9+760m?-9+987\&>( �)x ¨ .m¬iRTCU9f(ErhC�987³3_.PCU&4. �
y ¾ �h*k7\[�3N9+7^0m?k98987:&i(+HG[^RTC_?-&M< ,I&�CU5-(8,O0\3NHIHG[QHG?-JL,G&-CU?4.Ye­36H/36oi,I76.�½ ab0 �`369Z<i[ ¸Z¹¿º_»G¼Qy\´U´Sd­¬
,I&^5-987:543N9«3N(8,IC_& ¾ rf*k,/0Z*t9+7\5-987³.P7\&>(BC_&-HI[^3�.EJQ3NHIHiRT9Z3U0m(8,IC_&^C6R�eD3NH/36oi,I76.Y½T987\JL7\J�F47\98,I&-eY(+*43N(
, R��wx ¨ .°3N9+7wHIC_&-e�HG,Is­76<�(+*-7\[L3N9+7`5-98CUF43NFkHG[�RTC_?-&4<^,I&^&-C�J^CU987](8*436&n3`RT7\r¥547\9Z0@7\&i(°CNR 36HGH



y 7 Á

e­3NHO3No>,G76. ¾Zl

ÁS¾ !¥*-,IH/.P(°(8*-7¿7\o-3U0m(KRTCU98J�CNR u �hv ± 7\s­C_HI?-(8,IC_&Q0\36&-&-CU(f[­7\(BF=7�<i7:(87\9+J^,G&-7³<A¬_u �ªv ± .]3N9+7
7\s­C_HIsi,I&-e),G&^(+*-7).P7:&4.P7`(+*43N(f(+*-7\[L3N9+7`&-C6r HI76.8.B&i?kJ^7\98CU?4.B3N&4<��\C_9fHI76.8.BHG?-JL,G&-CU?4.�(8*436&n36(
*-,GeU*-7\9�9+76<-.P*k, RT(°½ 3N(BHI763_.E(�?-5�(8C � ; � �y~ ¾«l �h*-,O.�F47\*43\s>,GC_?k9K,O.§7:oi54760m(+76<w, R1(8*-7]u �hv ± .B3N9+7
(8*-7q.EHGC6rfHG[�<i,IJ^J^,G&keg987:J^&43N&>(Z.fCNRª.EHGC6rfHG[¯<i,GJ^Jq,G&ke"�wx ¨ . l % R �)x ¨ .`36987�F-9+,G7mR+¬4F-9+,Ge_*>(\¬
C_&40m7@¦ CU&-HG[�7\s­7\&>(Z.m¬1C_&-7�r°C_?-HO< 7\o>54760m(](8*-7q&>?-JtF47\9fC6Rf9+7\J^&436&i(«. (+CpF47q,G&40@98763U.P,G&ke^rf,G(+*
(8,GJL7­¬6.PC�, R1WYX­9«3\[�u �hv ± .B3N987](8*k7f987\J^&M3N&>(Z.m¬U(8*-7\,I9�7\s­CUHG?-(+,GC_& .P*-CU?-H/<�F47Y,I&�(8*-7]C_5k5=CD.P,I(87
.P7\&4.E7f(8C`(+*43N(BCUF4.P7\9+s­76< l?� HG(+7\98&436(8,Is­7\HG[­¬@, R1u �ªv ± .B3N9+7f(8*-7f9+7\J^&436&i(«.hº 	 �ª(+*-7f5-9+760m?-9«.PC_9«.
CNRª.P,I&-e_HI7�7\s­7\&>( �wx ¨ .`(+*-7\[Q&-7\76<n&kC_(`7\s­CUHGs­7 3N()36HGH ¬1F-?-()36e­3N,I&�(+*-,/.],/.`0mCU&i(+9Z3698[Q(8CQ(8*k7
C_F4.E7\98s­76<Q7\s­C_HI?-(8,IC_&QCNRªu �hv ± . l �h*k7\987mRTCU987�, R$�wx ¨ .¿3N987�9+760m?-9+987\&>(f7\s­7\&>(Z.f36&4<bu �hv ± .
3N987)(+*-7)987\J^&M3N&>(Z.m¬>(8*-7:&p(+*-7\9+7`,/.h&-Cq7\o>5-H/36&43N(+,GCU&n3U. (+C�rf*i[L(8*-7)WYXD9Z3\[Qu �hv ± .Y.E*-C_?kH/<
F=7]<>,GJ^J^,I&-ehCU9BF=7³0mC_J^,I&-e]HG76.+.�&i?kJ^7\98CU?4. l % R1(8*-7ªu �hv ± .K36987]HGC6rh¦'.P(Z36(87f9+760m?-9+987\&>( �`± ug¬
(8*-7\,I9)C_F4.E7\98s­76<�7\s­C_HI?-(8,IC_&�987 �­?-,G9+76.`(8*436(g(+*-7\,G9�HG?-JL,G&-CD.P,G(+,G76.]3N9+7Q<i760@HG,G&k,G&-eQ,G&�F=CU(8*�(8*k7
�13N9+7m¦ ?k5�3N&4<��­?-,G7³.80m7\&>(].P(«3N(+76.m¬Arf*k,/0Z*p,O.Y987³3NHGHI[Q3^0mCUJtFk,G&436(8,GCU&QCNRB(+*-7�98760@?-989+7\&i(fJLC><i7\H
3N&4<�HGCU&-ebHG,Is­76<A¬;.PHIC6rfHG[�<i,IJ^J^,G&ke^J^C><i7\H l �h*k7\987^r°C_?-HO<�F47Q3n987 �S?-,I987\JL7\&i(fRTC_9 3nHGCU&-e
HG,Gs­7³<�<i760mHI,G&-,I&-e�0mC_J^54CU&-7\&>(h,G&L.P?k5-54C_98(]CNR;(+*-7`,O<i763w(+*43N(f(+*-7`7\s­CUHG?-(+,GCU&t,O.h<i9+,Gs­7\&qFi[q(8*k7
.PHGC6r <i,GJLJ^,G&-e¿CNRBHIC_&-eqHG,Is­76< �`± u l

�
	��
	�� � ���+� "

% R°(+*-7�*43N9«< W]X­9Z3\[¯.P54760m(+9Z3^CNRªu �hv ± .`JQ3Nc­76.f(8*k7\J eUC­C><�0\3N&M<i,/<-36(876.YRTCU9`(8*-7�J 3_.8.E,Gs­7
7\s­C_HIs­76<p9+7\J^&436&i(«. C6R �)x ¨ .m¬V(8*k7t(E[>5-,/0\36HGHI[^s­7\98[¯.PC6RT(wW]X­9Z3\[¯.P54760m(+9Z3pC6R]uwvVxMy�� .`r°C_?-HO<
3N5-5476369�(8CnJ 3Nc­7�(8*k7\J s­7:98[n54C­CU9^0\36&4<i,O<-3N(+76. l % &�(8*-7 0\3_.E7^CNR¿ab3698cU3N9+,/3N& dg~h~>¬h% �4&4<
(8*436(f(8*-7�.PC6RT(f7\ok0m76.8.°0mC_?kH/<^rh7\HIH4F=7)(+*-7`*-,Ie_*Q7\&-7\9+e_[^(«3N,IHACNR (8*k7`5-98,IJQ3N9+[t7:J^,/.+.P,GCU&�RT9+C_J
3N&�3_0:0m987\(+,GCU&b<i,O.Pc l jB?-989+7\&i(]J^C><i7:H/.].P?-eUe_76.E(`(8*436(`C_&kHG[n*k,Ge_*�3U0\0m9+7\(8,IC_&n9«3N(+7­¬AHGC6r�J 3_.8.
½ U y � * ¾ a � �`± u *43\s­7Q3_0:0m987\(+,GCU&�<i,/.Ec-.g(+*43N(�9«3_<i,O3N(+7n365-5-9+760m,/36F-HG[�,G&�(+*-7�.PCNRT(�W]X­9Z3\[
F43N&4<�½ �fC­.+.m¬C5=36F-,/36&�#�an,I&-76.P*k,Ge_7qy:´_´ Á­¾Zl �Y,Ie_*�3_0\0@987\(+,GC_&Q9«3N(87�*43_.fF47\7\&¯.P?-eUe_76.E(876<QFi[
C_(8*k7\9�36?-(8*-CU9Z.q½ 7 l e l 	hC_HIHG7\9:¬ 	h9Z3N&M<i( # 5;,G&-c�y:´_´h~ ¾ (8C�7\oi5kH/3N,I&b(8*-7LCNs­7:9Z3NHIH�5-9+C_547\98(+,G76.
CNR]u)vVx4y\. l % R°uwvVx4y:.©9+763NHIHG[¯3N987�HIC6r	J 3_.8.@¬A*-,Ie_*�3_0:0m987\(+,GCU&b9Z3N(+7�C_F>À8760@(Z.m¬1(8*-7\&b(+*-7\[¯<iC
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&-CU((�4(qrf,G(+*®(+*-7b.+0m7\&43698,IC�,I& rf*-,O02* �)x ¨ .t36987�HGC_&ke�HG,Is­76<�3N&M< *43\s­7pF47\7:& e_9«3_<i?M3NHGHI[
<i,IJ^J^,I&-e^.E,G&40@7 � M�Á ¬�F-?-(�rhCU?-H/<�0m7\9+(Z3N,I&-HG[�F47^7\o>5=7³0m(876<n, R �)x ¨ .)3N9+7Q.P*-CU98(�HG,Gs­7³<pC_9
9+760m?-9+987\&>( lg¨ Rª0mC_?k9Z.P7q(8*k76.P7q.E,GJ^5-HI7)J^C><i7\HO.ªRTCU9 �)x ¨ 7\s­CUHG?-(+,GC_&¯0\3N&bCU&-HG[�F47t7\o>54760m(+76<
(+CQ<i76.+0m98,IF=7�(8*-7�(E[>5-,/0:3NH �³3\s­7\9Z36e_7)F47\*43\si,IC_?-9¿CNR �©± u l �h*k7�s­7\98[^7:oi,O.P(87:&40m7)CNR uwvVx4y\.],/.
&-CU().P? 9Q0m,I7\&>(f98763U.PC_&b(+CQ<i,O.P987:e­3N9«<n(8*-7 .PHICNrfHI[Q<i,IJ^J^,G&ke �)x ¨ J^C><i7:H ¬-7\s­7\&Q, RB(8*-7:[n36987
HICNr JQ3_.+.�*-,Ie_*Q3U0\0m987:(8,GCU&�9Z36(87]C_F>À8760m(«. � 3¿RT7:r �)x ¨ .�JQ3\[g*43\s­7hRTC_9+J^76<)H/3N(+7YCU9 �13N9+76<t?-5
F4760\36?4.P7�CNR°987³0m7\&>(h,G&>(87:9Z3_0@(8,GCU&4.fF-?-(](8*-7�JQ3\À8C_9+,G(E[q0mCU?-H/<�.P(8,IHGHVF47�.EHGC6rfHG[�<i,IJ^J^, &-e .P,G&M0m7
� ; Á>l �YC6r�Jt?M02*¯3p(8*k987636(gu)vVx4y\.�0mCU?-H/<b5-9+76.P7\&>()(8C�(8*-7qJ^C><i7\H ,G&�rf*-,/0Z* �`± u 36987
.EHGC6rfHG[�<i,IJ^J^,I&-e^<>7\547\&4<-.`C_&�*-C6r�&i?-JL7\98CU?4.`(8*-7LuwvVx4y:.g3N9+7^987:H/3N(+,Gs­7�(+CnC_(+*-7\9 �`± u l
�h*-,O.�rhCU?-H/<)F47]<i, 9 0m?-HI(V(8C¿<i7\(87:98J^,I&-7�F4760\36?4.P7]uwvVxMy\.�*43\s­7°3`<i,
�17\987\&>(;Jt?-HI(8,Irf3\s_7\HI7m&ke_(8*
.E5=7³0m(89+?-J (+CnCU(8*-7\9 �©± u ½T(8*-7L.P(+98CU&-eb,G&iRT9«3N9+76<�F-?-JL5V¬�.E(898CU&-e�.PC6RT(gWYXD9Z3\[�7\o-0@76.8.)3N&M<
9+7\H/36(8,Gs­7:HG[b987³<®C_5k(8,/0:3NH]0mCU&i(+,G&>?-?-J ¾«l �Y7\&40m7 .83NJL5-HG76.gC6R �`± u�36987QF-,/3U.P76<�(8C6rf369Z<-.�C_9
36e­3N,I&4.P(�(+*-7Q<i7:(8760m(+,GCU&�C6R¿uwvVx4y\.g9+7\H/36(8,Is­7�(8CnCU(8*-7:9 �`± u�<i7\547\&M<i,G&-e�C_&�(+*-7Q.E7\HG760@(8,GCU&
rª3³s­7:HG7\&-eU(8* l
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�h*-7:987�,/.]C_&-7�RT?-98(+*-7\9`5k,G760m7�CNRªC_F4.E7\98sU3N(+,GCU&43NHB7\s>,/<i7:&40m7)(8C�0mCU&4.P,O<i7\9 l �h*-7�WYX­9«3\[nF43U02c­¦
eU98C_?k&4<^*43_.°3w*4369Z<i7\9ª.P54760m(+98?-J�RT9+C_J�yf¦fyS�wc­7 � (8*436&^J^CD.P( �`± u l � (�5k9876.E7\&i(:¬>u �hv ± .
HIC­C_c�HI,Gc­7q(8*-7^F476.E(q0\3N&M<i,/<-36(876.)(8C�.E?-5-5-HI[�(+*-7QJQ3\À8C_9+,G(E[nC6R`(+*-,/.)9Z3U<i,/36(8,GCU& l % R¿u �hv ± .
36987g(+*-7)F-?-9+&i(fCU?-(Y9+7\J^&436&i(«.hCNR C_HO<A¬-HGCU&-etHI,Gs­76< �wx ¨ .@¬-C_9]CNRBFk98,G7@R�F-9+,GeU*i( �)x ¨ 5-*M3_.P7³.m¬
(+*-7\&nCU&-7gr°C_?-HO<p&-CU(Y7:oi54760m(f(+CW�M&4<n(8*-7:J ,G&QH/3698eU7g&>?-JtF47\9«.f3N( � M¥Á rf*-7:&��)x ¨ .Y36987
36(g(8*k7\,G9`5k98,GJL7 l �YC6rh7\s­7\9:¬=,I&�(+*-7q98760m?k98987:&i( �)x ¨ J^C><>7\H�(8*k7\987�,O.©&kCn987³3_.PCU&�rf*>[b(8*-7
&>?-JqF=7:9YC6Rh,I&43_0@(8,Gs­7 �©± u�.P*-CU?-H/<bF47q.PJQ36HGH 3N()*-,GeU*b9876<k.P*-, RT()3N&4<b*-7\&M0m7g(+*-7q<i,/.+0mC6s­7\98[
C6R°3�HO3N9+e_7g54CU5-?-H/36(8,IC_&bCNR WYX­9«3³[�u �hv ± .]3N( � M Á rhCU?-H/<QF47g7\s>,/<i7:&40m7`,I& 
:º�	 / �,�hCNR (8*-7
9+760m?-9+987\&>( �)x ¨ J^C><>7\H l �h*-7\9+7mRTC_9+7­¬­,/<i7:&i(+, RT[>,G&-e](8*-7]987³<-.P*-, RT(BCNRVCU98,Ie_,G&qCNR�(8*-7]F-?-HIc�CNR�(8*-7
WYXD9Z3\[bF43U02c>e_9+C_?-&4<�3N( M y�c­7S��¬A36&4<�0mCU&4.P(+9Z36,G&-,I&-eQ(8*-7q7\s­C_HI?-(8,IC_&bC6R]u �hv ± .g36( � M y
36987g(+*-7\9+7mRTC_9+7g0@98?40m,O3NHV(+76.P(«. l 5-98CUJ�(8*-7)rhCU98cQ5-9+76.P7\&>(87³< ,I&bjB*43N5-(+7\9)·>¬=,I(frhC_?kH/<n365-54763N9
(+*43N(qu �hv ± .�<iCb&-CU(�0mCU&i(+,G&>?-7q(8Cb7\s­CUHGs­7�9Z365-,/<>HG[�3N( � M yU¬�F-?-( 0mC_?-HO<�.P(+,GHIHh.E?-5-5-HI[�3
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0mC_&4.E,/<i7:9Z3NFkHG7`RT9Z3U0m(8,IC_&QCNR (8*-7)WYXD9Z3\[^F43U02c>e_9+C_?-&M< l
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²�7\98*M3N54.�(8*k7fF=7³.P(hrª3\[g(8C)7\ok3NJL,G&-7°(8*-7f5-*>[k.P,/0:3NH-7\s­CUHG?-(+,GCU&�CNR �`± u®rf,IHGH-F47](8C�.P(+?4<i[�(8*k7
Jt?-HI(8,Irf3\s­7mHI7\&-eU(8*Q.E5=7³0m(89«3NH;7\s­C_HI?-(8,IC_&nC6R �©± ug¬4.E?402*¯3_.`3L0mC_J^5M3N98,O.PCU&nCNR°(+*-7g7\s­CUHG?-(+,GCU&
9Z3N(+76.q3N(q,G&iRT9«3N987³<A¬KCU5-(8,O0\3NH ¬h36&4<®W]X­9Z3\[�rª3\s­7\HG7\&ke_(8*M. l �h*-7�Jt?-HI(8,Irf3\s­7mHI7\&-eU(8*�.P54760m(+9Z3NH
7\s­C_HI?-(8,IC_&�0\3N&�(+*-7\&�F47Q0mC_JL543N9+76< rf,I(8*�(+*43N(�5-987³<i,/0m(+76<nF>[�5-*>[k.P,/0:3NH�J^C><>7\H/.`CNR �`± u l
5MCU9^7\ok3NJ^5kHG7­¬°0m?-9+987\&>(tJLC><i7\H/.�CNR 3U0\0m987:(8,GCU& <i,/.Ec-.�½ 7 l e l �fC­.+.m¬$5=36F-,/36&=# an,G&k76.P*-,Ie_7
y\´_´ ÁS¾ 5k9876<i,O0m(g(+*43N(gRTCU9t(+*-7�.836J^7^HG?kJ^,G&-CD.P,I(P[D¬�3b*-,Ie_*-7\9�J 3_.8.gFkH/3_0Zc�*-C_HI7prf,IHGH°*43\s­7Q3
HGC6rh7\9](87:J^547\9Z36(8?-9+7g3U0\0m9+7\(8,IC_&b<>,/.Pc�.E5=7³0m(89+?-J�3N&4<n*-7:&40m7�3L.PJQ36HGHG7:9].PCNRT(¿WYX­9«3³[��\CU5-(8,O0\3NH
9Z3N(+,GC l �h*-7\987@RTC_987D¬�RTCU9gHIC_&-e�HG,Gs­7³< �)x ¨ .w(+*-7^3U0\0m9+7\(8,IC_&�<i,/.Ec�.P*-CU?-H/<�<>,GJ R 3_.E(87\9�36(�.PC6RT(
WYX­9«3³[b(+*43N& 3N(gCU5-(8,O0\3NHBrª3³s­7:HG7\&-eU(8*4.@¬;3N&4<�*k7\&40m7q(8*-7L.PC6RT(gWYXD9Z3\[b7\s­CUHG?-(+,GC_&�.P*kC_?-HO< F47
R 3_.P(+7\9�(+*43N&�(+*-7hCU5-(8,O0\3NH-7:s­C_HG?k(8,GCU& l �Y&iRTCU98(8?k&43N(+7\HG[­¬65-9+,GJQ3698[`7\JL,/.8.E,GCU&©RT9+C_J 3N&q3_0:0m987\(+,GCU&
<i,/.Ec^,/.f&-C_(](8*k7gC_&kHG[Q7\J^,O.8.P,IC_&Q0@C_J^54C_&k7\&i(hRTCU?-&4<Q,G&n(+*-7�.ECNRT(]WYX­9«3\[^C_9`CU5-(8,O0\3NH;.E54760m(89«3
CNR �`± u�¬�36&4<�,I&4<i7\76<b,G(),O.w&-CU(g5-9+CNs­7:&�(8*436(g(+*-7tFk,GenFkHG?-7^Fk?-J^5b,/.)7\J^,O.8.P,IC_&nRT9+C_J 3N&
3_0\0m9+7\(8,IC_&�<i,O.PcL3N(¿3NHGH l

� (�5-9+76.P7:&i(:¬S(+*-7¿.P7\HI760m(8,IC_&�7 �1760@(Z.�,G&q<i,
�17\987\&>(BF43N&M<-.h36987]&-C_(ª.P?,9 0m,G7:&i(+HG[)rh7\HIHi?k&4<i7\9E¦
.P(8C­C><1¬i(8*k7f.836J^5-HI76.V3N9+7].P(8,IHGH­(+C­Cg.EJQ3NHIH ¬636&4<�CU?-9�?-&M<i7\9Z.E(Z36&4<i,G&ke`CNR1(8*k7h5-*>[-.E,/0\36HiCU98,Ie_,G&�CNR
�©± u 7\JL,/.8.E,GCU&^36(]<i,	�17\9+7\&i(Brª3³s­7:HG7\&-eU(8*4.B,/.B&-C_(]3U<i7 �­?43N(+7w(+Cq<i7\(+7\98J^,I&-7f(8*k7`H/3698e_7�.+0\3NHI7
*-,/.E(8C_9+[�CNR �wx ¨ .�RT9+C_J�Jq?-HG(+,Grf3\s­7@HG7\&ke_(8*�.E5=7³0m(89«3NH47\s­C_HI?-(8,IC_& l !¥,G(+*�(8*-7]&-7\o>(�e_7:&-7\9Z36(8,IC_&
CNR .P543U0m7�36&4<peU98C_?k&4<pF43U.P76<QC_F4.E7\98sU36(8C_9+,G76.@¬-(8*-7³.P7)5-98CUF-HG7:JQ.KJQ3\[qF47g.EC_HIs­76< l
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�h*-7h9+76.P?-HI(Z.V5-987³.P7\&>(876<),G&�(8*-,O.§(+*-76.P,O.�36987f76.+.P7\&>(8,O3NHIHG[¿0mC_&4.E,/.E(87\&>(�rf,I(8* 3`.80m7:&43N9+,GC],G&grf*k,/0Z*
C_&�3\s­7\9Z36e_7­¬ �`± u�3N9+7wHIC_&-e�HI,Gs­76<L3N&4<Q.PHIC6rfHG[Q<i,IJ^J^, &-e�.P,I&40m7�� ; Á � (+*-7)7\s­C_HI?-(8,IC_&Q36&4<
WYX­9«3³[�HG?-JL,G&-CD.P,G(E[�RT?-&40m(+,GCU&4.YCNR �)x ¨ .`36&4<bu �hv ± .w36987�*4369Z<n(+Cp7:oi5-HO3N,I&p, R �wx ¨ .]HG763U<
F-98,I7mR+¬VF-98,Ie_*>(wHI,Gs­76.]C_9g7:oi547\9+,G7\&40@7�98760m?k98987:&i(��=3N987³. l �YC6rh7\s­7\9:¬V3n.E,K+636F-HG7q54C_5-?kH/3N(+,GCU&�CNR
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jBCU&4.P(+98?40@(8,G&keq3�² * l 3 l (+*-76.P,O.K,O.f3g(Z3_.Ec^CNR .P? 9Q0m,I7\&>(K,I&i(+7\&4.E,G(E[�(8*436(f,G(°*43_.@¬43N(f(8,IJ^76.@¬
(Z3Nc­7:&n3�.E?-F4.E(Z3N&>(8,O3NHV(+C_HGHART9+C_J Jq[q.836&-,G(E[Q36&4< RT9+C_J (+*-C­.E7)5=C­CU9).PCU?-H/.hrf*kCt*43\s­7)*43U< (+C
5-?-(B?-5qrf,G(8*�JL7 l�¨ R1(+*-76.P7D¬i%;.P*kC_?-HO<�HI,Gc­7h(+C)(8*436&-c��49Z.E(°3N&4<gRTC_9+7\J^C­.E(�Jq[`rf, RT7 � J 3N&4<-3
rf*-C�*M3_.�(8C_HI7\9Z36(876<�Jt[�rh7\,I9Z<�36&4<�C_F4.E76.8.E,Gs­7QF47\*43\s>,GC_?k9\¬BJt[�.E(89Z36&-e_7¯3N&4< .PCUJ^7\(8,IJ^7:.
HGC_&ke�rhC_9+ci,I&-eg*kC_?-9«.m¬43N&M< CU?-9f(8CU(Z36HVH/3_0Zc�CNR 0\3U.P*^RTC_9fJ^CU987](8*436&Q(8*-9+7\7`[­76369Z. l %B3NJ s­7\9+[
e_9Z36(87mRT?kH�(8C^Jq[Qan?-J�36&4< 3¿3_<nrf*-CQ*43\s­7gF47\7:&�3�RTC_9+(8987³.8.YC6Rf.E?-5-54C_9+(g(+*-98CU?-e_* º_»I»AJt[
<-3\[-.B3_.°3g.E(8?4<i7:&i(:¬_Jt[�F-98CU(8*-7:9Krf*kCgc>,G&4<iHI[�<iCU&43N(+76<t(+*-7`0@C_J^5-?k(87\9;C_&^rf*k,/0Z*q%�3NJ�&-C6r
rf98,G(+,G&-ek¬­3N&M<�Jq[)u`36&^36&4< ± 9«3N&4<-3U<�rf*kCweD3\s­7fJ^7f3Y5kH/3_0@7f(8C)HG,Is­7 RTCU9°3Yrf*-C_HI7Y[­7³3N9°½ %�� s­7
&-7\s­7\9]763N(+7\&b.ECQrh7\HIHVF=7@RTC_987�CU9).P,I&40m7�� ¾ %hr°C_?-HO<n&-7\s­7\9]*43\s­7g9+763_0Z*-76<Q(8*-,O. 54C_,I&i(¿rh7\9+7g,G(
&-C_(fRTC_9f(+*-7�.P?-5-54CU98()36&4<^7\&40mCU?-9Z36e_7\J^7:&i(°CNR°36HGHA(+*-76.E7w547\CU5-HG7 l
�h*k,/.�(8*-7³.P,/.�,I(Z.P7:H R1rhCU?-H/<�*43\s­7fF47\7\&qs_3U.P(+HG[�,G&>RT7\98,IC_9�r°7\987f,I(K&kC_(�RTC_9B(8*k7YCUF4.P7\9+sU3N(8,IC_&4.@¬

.P?-eUe_76.E(8,GCU&4.m¬B<>,/.80@?4.8.E,GC_&M.m¬B3N&M<�3N9+e_?-J^7:&i(«.©rf,I(8*�(+*-7qJQ3N&>[b54CNr°7\9PRT?kHKJL,G&4<-.)36(�a�x-x-v l
%'&q543698(8,O0m?-HO3N9 5-9«3N&40m,O.80mC�j°3698987:9Z3w5kH/3\[­76<q3wJ^CD.P(�,IJ^54C_98(«3N&>(B98C_HI7Y,I&Q<i,I98760m(+,G&-e¿Jt[�7 �1C_98(«.
3N(`(+*-7gF47\eU,G&-&-,I&-e^C6Rh(+*-7�²�* l 3 l 3N&4<n*43U.`F=7:7\&b3teUC_HO<nJ^,G&-7¿CNR°,/<i7³3_.Y7\s­7:9].P,G&M0m7 l an?40Z*
CNR Jt[�F43U.P,O0©eU9Z3U.P5nC6RB3U.P(+98C_5k*i[k.P,O0\3NHVJ^7:(8*-C><^36&4<n.E(Z36(8,/.E(8,O0\.K*43U.Y0@C_J^7fRT98CUJ �_C_&�an,G(+(Z3 +
3N&4< 3¿3³s­7�!�C_&k&43_0mCU(8(:¬�rf*-CnJq?4.P(¿*43\s­7�*43_<�,I&40m9+76<i,GFkHG7g5M3N(8,I7\&40m7�(+Cn5-?k(w?k5�rf,G(+*�J^7 l
%©F47\&k7��4(87³< eU987636(8HI[�RT98CUJ Jq[b(8,IJ^7^.E*43N9+,G&-eb(+*-7�.P(+?4<i7\&>(�C 9 0m7^rf,I(8*¥x­(87:5-*-7\&�²;C_(8(+7\9\¬
� &M0\3N9+&-,�� CUJ^7\9+CN¦+jBC_HGJL7\&-7\9+C-¬�v47\7nx­5k98C­36(Z.@¬R�`,G(+C ± 9Z3 ��3Ne_&k,G&-Ck¬ �`7\989+[�uY,O02*kC_H/.EC_&�36&4<
�w36(87 �¿3N989+C_5i¦ � HIHG,G&�¬§rf*kCn5-?-(�?-5�rf,I(8*�Jq[n547\9+5=7:(8?436Hh7636(8,G&keb3N&M< RTC­C_(�(«3N5-5-,I&-e l ²�*-,GH
x­J^,G(+*b<i7³.P7\9+s­76.Y(8*M3N&-ck.©RTCU9w*k,/.)0mC_&>(8,I&i?kC_?4.Y*k7\HG5�rf,G(+*�3NHGHB(+*-,G&-eD.)0mC_J^5k?-(87\9]987:H/3N(+76< l %
rhC_?kH/<^HG,Ic­7f(8C�(8*M3N&-c^Jq[q.P?k5=7:98s>,/.PCU9 �`7\,G(+*Qab3_.EC_&^RTC_9f*-,O.f.PCUHG,/<L3_<is>,/0m7©3N&4<^(8*k7)0mC_&M.P,/<­¦
7\9Z36F-HG7�(8,GJL7).P547\&>(Y9+763_<>,G&-eQ36&4<b0mCUJ^J^7\&>(8, &-e�C_&b(8*k7g(8*k76.P,O.m¬1<i76.P5k,G(87�F47\,G&-eL(8*-7�F-?4.P,I76.P(
5=7:9Z.PCU&^7\s­7\9 l jB*43N5-(+7\9Z. ~)3N&4<pd¿36987]Jt?40Z*g,IJ^5-9+CNs­7³<g3³RT(+7\9BsU3NHG?M3NF-HI7`<i,O.80m?M.8.P,IC_&qrf,G(+*pv4, +
² ?M02*-&M3N987:rf,/0�+)36&4< ± 9«3 +\,I7\HGHO3 	h9Z36&4<i?4369Z<i, ¦ �]3\[iJLC_&>( l
�h*k7�r°C_98c 0@C_&>(Z3N,I&-76< ,I& (+*-,/.t(+*-76.E,/.^rhCU?-H/<¥&-C_(Q*43\s­7bF47\7\& 54C­.+.P,GFkHG7�rh7\9+7b,G(^&-CU(

RTC_9`(+*-7�.E(8?4<i7:&i(«.P*-,I5b.P?k5-54C_98()C6Rh(+*-7^x>0m,I7\&40m7�36&4< ��&-e_,I&-7\7\9+,G&-e � 7³.P76369Z0Z*�jBC_?k&40m,GH°½ 36&4<
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5�,I&43NHIHG[­¬V%]rhC_?kH/<bHG,Gc­7�(+CQ(8*436&-cb(8*-7q547\C_5kHG7qrf*-Cn*43\s­7q0mCU&i(+98,IF-?-(87³< F>[nc­7\7:5-,G&-eLJ^7
.+3N&-7)36&4<^*43N5k5i[q(8*-7]H/3U.P(°(8*-9+7\7Y[­7³3N9Z.@¬­543N9+(8,/0@?-H/3698HG[�Jq[g,I&i¦ H/3\r]. � &k&^36&4< � HGHO3N&q3N&M< Jq[
eUC­C>< RT98,I7\&4<-.hRT98CUJ jB*-7\HIJQ.'RTCU9Z<A¬4rf,G(+*-C_?k(`rf*-C_J % r°C_?-HO<nF47q3W�1.P*b7³3N(8,I&-e^*-7:98J^,I(f,G&b3
.E763_.E,/<i7�0\3\s­7`F>[^&-C6r l
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