
HAL Id: inria-00071574
https://inria.hal.science/inria-00071574

Submitted on 23 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Optimal risk control and dividend pay-outs under excess
of loss reinsurance

Mohamed Mnif, Agnès Sulem

To cite this version:
Mohamed Mnif, Agnès Sulem. Optimal risk control and dividend pay-outs under excess of loss rein-
surance. [Research Report] RR-5010, INRIA. 2003. �inria-00071574�

https://inria.hal.science/inria-00071574
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

   
   

 IS
R

N
 IN

R
IA

/R
R

--
50

10
--

F
R

+
E

N
G

ap por t  
de  r ech er ch e 

THÈME 4

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Optimal risk control and dividend pay-outs under
excess of loss reinsurance

Mohamed Mnif and Agnès Sulem

N° 5010

November, 25 2003





Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 Le Chesnay Cedex (France)

Téléphone : +33 1 39 63 55 11 — Télécopie : +33 1 39 63 53 30

��������� 	�
������� ������������
�	���� ������� ��!"��� �#	%$'&(��)*�+�,)�����!-�.!0/���!"�+�
��12
3�����4��!5� ����)*�6	����0!

728:96;=<?>A@B7DC�EGFIH*;=C�@2J�KLC+MAN�O�P�QR>A<�S

T5U(V�W�XZY\[ ]_^`W�a(bdcfeg^`hji�X�e%hjkleg^`Wm^`ngcfeo^phji
q XZnsrAnsegV WmX n%t hjWmk(b`X�u_X n

vxwghzysX3e|{#}xT"~����

�%c�k(k�hjw�e q XZwgX t�UlX wgt�UlX�i=�x���l����[ ��h��jX�W\��X w �:�j�'�����j��[ �fY'k�c��jX�n

�*���3��������� ��¡ X�nsega q r¢eoU(X\h�kleo^pW£c�b�wsX ^`ilnga(wgc�i(t X�k�hjbp^`t�r¢c�i q¤q ^p�A^ q X i q n q ^`n�eowg^p�(aleg^`hji¢h�¥¦c�i¤^`ilnga(w¨§
c�i(t�X0t h�W�k�cfi©rZali q X w+X3u_t�X ngnxhf¥(b`h�ngn+wgX ^pi(ngalwoc�i(t�X�ª�T5U(X0^pi(nga(wsX w+�j^p��X n+k�c�w�e�hf¥�^pegn+klwgX Wm^`alW«nsegwgX¬cfWegh
c�i(h�egU(X w%t h�W�k�cfi©r�^pi¢X�u_t�U�c�i(�jX�h�¥xcfi®hj�(bp^`� czeo^`h�i£eoh�nga(k(k�hjw�e�egU(X q ^p¯:X wgX�i(t X���X�e±°�X X i�egU(X�c�W�h�a(i e
h�¥"eoU(X�t�bdc�^pW²c�i q ngh�W�X*wsX�egX i eo^phji³b`X3�jX b´ªµT5U(X�hj�AysX t3eo^¶�jX�h�¥"eoUlX*^`i(nsa(wgX�w�^`n�egh�W�czu_^`Wm^`ngXmeoU(X£X3u©§
k:X�t�egX q³q ^pngt h�a(i eoX q³q ^p�A^ q X�i q n�ª ¡ X*nga(klk:hjnsX£eoU(cfe\^pi·eoUlX�c��(nsX i(t�X�h�¥ q ^¶�_^ q X i qq ^`n�eows^`�(aleg^`hjiL�+egU(X
wgX�ngX w��jXZk(wsh_t�X ngn0h�¥�eoU(X�^`i(nsa(woc�ilt X|t�hjW�k(c�i r�¥Ghjbpb`h�°"n�c�t hjWmk�hja(i q v+hj^`nsnghji�klwghAt X nsn ª ¡ X�¸�wsnse5k(wsh��jX
X3u_^`n�eoX�i(t X#c�i q a(il^`¹©a(X ilX ngnmwgX�nga(b¶eon\¥Ghjw�eoU(^pn�hjkleo^pW�^pnocfeg^`hjiºk(wshj�(b`X�W»� r³a(ns^`i(�¤ns^`i(��a(bdc�w�nsegh_t�U�cfnseo^pt
t hji egwghjb:W�X3eoU(h q n5c�i q eoU(X|egU(X h�wsr�h�¥��A^`ngt�hjng^¶e±r£nshjb`a_eo^`h�i(n ª ¡ X�egU(X i�t�hjW�klaleoX�egU(X|hjk_eo^`W�c�b=nsegwocfegX ��r
h�¥�wgX�^`i(nsa(woc�ilt X�� egU(X-hjkleg^`W�c�bAnseowgcfeoX���r\hf¥ q ^p�A^ q X�i q nxk�c¬r §±h�ale¼c�i q egU(X-�fc�b`a(X�¥Ga(i(t�eg^`hji��©r\nghjb¶�_^pi(��egU(X
c�ngnsh_t�^dcfegX q ^`i egX �jwshf§ q ^¶¯LX�wgX�i©eg^dc�b:~�cfW�^pbpeoh�i_§�½jc�t�hj�(^¾§¨¿0X�b`b`W�cfi�À¦c�ws^dcfeg^`hji(c�b:�±ilX ¹©a�c�bp^pe±r*i©a(WmX ws^`t c�b`b¶r�^pi
eoU(XZt c�ngXZh�¥6cmv+hj^`nsnghji#k(wsh_t�X ngn5°"^¶eoU#t hji(n�e�c�i e%^`i egX i(ns^pe±rjª
Á¢Â ÃLÄsÅ\Æ �zÇ��f� ]_^`i(��a(bdc�wIn�eohAt�U�c�n�eo^`tmt h�i©egwghjb´�lysa(W�k q ^¶¯La(ns^`hjiL� q r_i(c�W�^pt'k(wghj��woc�WmW�^pi(�*k(ws^`i(t�^`k(bpX��
�A^`ngt�hjng^¶e±r�ngh�b`aleg^`hjiÈ�l~�h�°0c�w q c�b`��hjwg^¶eoU(W#�_^pi(ngalwoc�i(t�X���wsX ^`ilnga(wgc�i(t Xfª
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�� ����� � ��� i���ega q ^`Xmbdc�k�hjb`^¶eo^p¹AalX�hjkleo^pW£cfb`X q Xmw�� c�ngnsa(wocfi(t X*X3e q X q ^pnsegwg^`�laleo^phji q X q ^p�A^ q X�i q X�n
q�� ali(X�t�hjW�k(c��ji(^pX q�� c�nsnga(wgc�i(t�X�¹Aal^�wsX��jX�wgnsX\a(i(X\k(c�wseg^`X q X n�k(wg^pW�X�n�¹©a � X bpb`X�wgX���hj^pe���ali�w�� c�ngnsa(wgX�a(w
¹Aal^�n � X il� c��jX��£k(c�r�X wIb`c q ^p¯ � wsX i(t�X\X i egwgX�bdcme�c�^pb`b`X q X�t�U�c�¹©a(X�ng^pi(^`n�eowsX�¹©a(^6nsa(ws�A^`X�i eZX�eIa(i¤t�X w�e�c�^pi
i(^p��X¬c�a q X%w���egX i eo^phji q hji(i!�fª#"0X%t hji eowgcfe¦X n�e0t�hji(i©a£nshja(n¦b`X"i(hjW q X�w$�¬c�nsnga(wgc�i(t X q�� X3u_t V�n q X"k�X wsegX n�ª
% � hj�AysX�t�eg^p¥ q X-b � cfngngalwgX alwxX nse q X-W�czu_^`Wm^`ngX�w�b � X�ngk&� wgc�i(t X q a�W�h�i©eoc�i e q X�n q ^p�A^ q X i q X n¼c�t3eoa�c�bp^`n$� n ª � i
W�h q � bp^`nsX�bpX n5ng^pi(^`n�eowsX n-k�cfw-a(i�k(wghAt X�ngnsa(n q XZv�hj^pngnshji�t hjWmk:h�n���ª � i�k(wshjal�jXIb � X�u_^`nsegX i(t�XIX�e"b � a(il^`t ^¶e'�
q X�bdc¤nghjbpaleo^phji q X��A^`nst hjns^pe'� q X�b � ^pi!� ¹©a�cfeg^`hji�fc�ws^dcfeg^`hjili(X bpb`X�c�ngnsh_t�^(� X�X�i aleg^`b`^pnoc�i e q X nmW)�3eoU(h q X�n
q X�t h�i©egw�*jbpX�nsegh_t�U(c�nseg^`¹©a(X�ns^`i(�jalb`^`X�w ª,+�c�i(n�a(i(X®ngX t�hji q Xµk�cfwseo^pX��5hji2w$� nshja q i©a(W)��wg^p¹AalX WmX i e�b`X
k(wghj�lb`V WmX£X�i?aleo^pb`^`ngc�i e\a(i�c�bp�jhjws^peoUlW�X'��c�n$��nga(w�b � c�bp�jhjws^peoUlW�X q�� ~�h�°0c�w q?q c�iln�b`X*t c�n�k�c�w�eo^`t�a(b`^pX w
q�� ali¢k(wsh_t�X nsnga(n q X�v�hj^pngnshjiÈª
-Æ ��� Ä �/. � �#� "0h�i©egw�*jbpXZnseohAt�U�c�n�eo^p¹AalX�ng^pi(�ja(bp^`X�w � q ^¶¯Lalng^`h�i¢c¬��X t�ngc�alegn ��k(wg^pi(t ^pk:X q X�k(wshj�jwocfW�W�cz§
eo^`h�i q rAi�c�Wm^`¹©a(X���nshjb`a_eo^`h�i q XI�_^pngt�hjng^¶e'���(c�b`�jh�wg^pegU(WmX q X�~�h�°0c�w q �=c�ngnsa(woc�ilt X��=w$�¬c�nsnga(wgc�i(t Xfª
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} ��c�ns^`t-klwghj�(bpX W ^`i\^pi(ngalwoc�i(t�X5^`n+eoU(X5k(wshj�(bpX W h�¥=hjkleg^`W�c�b_ws^`n-4�t�hji eowgh�b(c�i q�q ^p�A^ q X�i q n q ^`nsegwg^p�(aleo^phjiÈª
�±i q X�X q egU(X�nsa(wgklb`a(n�k(wghAt X�ngn�h�¥-eoUlX�^pi(nga(wsX w�t hjilng^`n�eon�h�¥5c#k(wgX�W�^pa(W n�eowgX c�W °"U(^pt�U t h�W�Wm^pegnIU(^`W
eoh#k�c¬r¤eoU(X�c�Wmhja(i eZh�¥�eoU(Xmt b`c�^`WmnIcfeZeoUlX ^`wZcfwgwg^¶�fc�b`n|°"U(^pt�U·^pn#4Ailh�°"i·eoh#�:Xmc�wg^`n-4 rºc�t�eg^p�A^pe±r�ªmT+h
wgX q a(t X%eoU(X"ws^`n'4=� eoUlX�^pi(nga(wsX w¼�j^¶�jX n¦k�c�w�e¼h�¥LegU(X%k(wgX�W�^pa(W n�eowgX c�W eoh�c�i(hfeoU(X�w¦t�hjWmk�c�i r�^`imX3u_t�U�cfi(�jX
h�¥xcfi®hj�(bp^`� czeo^`h�i*eohmt h��jX�w|c�k(c�wse�h�¥�egU(X�t bdcf^`W#ª�T5U(X�^`i(nsa(wgX�w�U(c�n�cfb`ngh'eohmk�c¬r¢c65(h�°hf¥ q ^¶�_^ q X i q n
eoh\nsU�c�wsX U(hjb q X wsn ªxT+h�W£c74�X|cfi*hjkleg^`W�c�b�t�U(hj^pt X|h�¥�egU(XIc�Wmhja(i e¦eoh\^pi(ngalwgX|cfi q eoU(X q ^p�A^ q X i q n0eoh\k(c�r
hjale ��nseohAt�U�c�n�eo^ptIt hji eowshjb�WmX�eoUlh q n"cfwg^`nsXZi�cfeoalwoc�bpbprjª
�±ieoU(X£b`^pegX wgcfeoa(wsX��+��cfwg^`h�a(n�t�wg^¶eoX ws^dc¢c�wgX�a(ngX q egh®¥GhjwsW\a(bdczeoX'eoU(X�k(wghj�lb`X W h�¥5h�kleo^pW£c�b¼ws^`n'4µt�hji eowgh�b
c�i q98 hjw q ^p�A^ q X i q n q ^`nsegwg^p�(aleo^phji�nsa(t�U·egU�cfe;:R^=<�W�czu_^`Wm^`ng^pi(�£X�u_k:X�t�eoX q aleg^`bp^pe±r¢h�¥�egX wsW�^pi�c�b�nsa(wgklb`a(n¨§
k(wghAt X�ngn��>:G^`^=<�W�^pi(^`Wm^`ns^`i(��eoU(XZwsa(^`i�k(wshj��c��(^pb`^¶e±r£h�¥�eoU(XZ^pi(nga(wsX w"hjw?:R^p^`^=<¦W�czu_^`Wm^`ng^pi(��egU(XZt a(W�a(bdcfeg^p��X
X3u_k�X t�egX q¢q ^`nst hja(i egX q®q ^p�A^ q X�i q k�c¬r §±hjalegn ª
T�h�aA@ ^�:è�f�j�j�B<�n�eoa q ^`X q eoU(X"k(wshj�(bpX W h�¥:W�czu_^`Wm^`ng^pi(��egU(X"X3u_k:X�t�egX q aleg^`bp^pe±r�h�¥:egU(X"eoX wsW�^pi�c�b_wgX nsX w��jX�^pi
eoU(X5t c�ngX"h�¥Lc|k(wshjk:h�wseo^phji�c�bAwgX�^`i(nsa(wocfi(t X"t h�i©egwoc�t3e¬ªx~%X5W�h q X�b`b`X q eoUlX5wgX nsX w��jX%k(wghAt X�ngn¦�©r\c +�hjb(� c�i(n¨§
+|c q X'X�ulk�hji(X�i eo^dcfb6h�¥�ysa(W�kµk(wsh_t�X nsn�cfi q t�U�c�wocft�eoX�wg^pngX q eoUlXmh�kleo^pW£c�b+nsegwocfegX ��r�h�¥¦wgX ^pi(ngalwoc�i(t�X��_^`c
c q a�c�b�¥GhjwgW\albdcfeg^`hjiÈª�T5U(X�t ws^peoX�wg^phji�h�¥¦W�czu_^`Wm^`ng^pi(�'eoU(X�X�ulk�X t3eoX q aleg^`bp^pe±r#h�¥¼eoU(X�eoX wsW�^pi�c�b+wgX�ngX w��jX
^`n'i(h�emwsX b`X3�fc�i e�UlX wgX#ng^pi(t X�eoUlX¢^pi(nga(wsX w�°"U(h·^`n'^`i �A^pegX q eohºt h��jX�w*cµbdc�ws�jX�wg^pn'4 °0c�i eonmeohº�:X#wg^pn'4
i(X a_eowocfbC:RnsX X'}|c�nsXD:è���j�j�E<'<�ª�T5U(X'nsX t h�i q t�wg^¶eoX ws^`hji®^`nIa(nsX�¥Ga(b6¥Ghjw�t hji(nsa(WmX wgn�c�i q nsa(k�X ws�A^pnghjwsnZc�i q
X3uAeowsX WmX b¶r t�hji(nsX ws�fcfeg^p��X®X nsk:X�t ^`c�b`b¶r¥Ghjwmwg^`t�U t hjWmk�c�il^`X n�ª ]_t�U(Wm^ q bp^*:è�����l�F<\nsega q ^`X q eoUlX¢hjk_eo^`W�c�b
k(wgh�k:hjw�eo^phji�c�b+wgX�^`i(nsa(woc�ilt X'k:h�b`^`t3r¢°"Ul^`t�UµW�^pi(^`Wm^`nsX n"eoU(X'wsa(^`i¤k(wshj��c��l^`b`^¶e±r#^`i¤^`i_¸�i(^pegX\U(hjws^�@�hjiÈª\~%X
q X ws^p��X q eoUlX\c�nsnghAt ^dczeoX q ~�c�Wm^`b¶eohjiA§�½jc�t�hj�(^¶§±¿0X bpb`Wmc�i�X ¹©a�cfeg^`hjiÈ��k(wsh���X q egU(X�X�ul^pnsegX i(t�X\h�¥¦c�nshjb`a_eo^`h�i
c�i q c��jX�wg^¶¸�t¬cfeg^`hjimeoU(X�hjwgX�W�^`imeoU(X q ^p¯:a(ns^`hjimt¬c�nsX�ª¼~%X�k(wsh���X q egU�cfe¦eoU(X�wga(^pi�klwghj��cf�(^`bp^pe±r q X t wsX¬c�nsX n
X3u_k�hji(X i eg^dc�bpbpr c�i q eoU(Xµhjkleg^`W�c�b�klwghjk�hjwseg^`hji egh?^`i(nsa(wgXµ^`n�t�hji(n�e�c�i e¬ª4{¢h�wgX h���X w �IUlXº�jc���X·nshjWmX
t hji�ysX t�ega(wgX£^`iµeoU(X�"0woc�W � w¨§ %�a(i q ��X ws��t¬cfngX�ª#T5U(XmeoU(^pw q t�wg^¶eoX ws^`hjiº^`n�k(wsX�¥GX wgc��(bpX�¥Ghjw�ngU�cfwgX Ulhjb q X�wgn�ª
½�X¬c�i©�(b`c�i(t£c�i q ]_U(^pwoc¬rjX3�G:¨� HEH ��<Zn�eoa q ^pX q egU(X*k(wshj�(bpX W²h�¥"hjkleg^`W�c�b q ^¶�_^ q X i qq ^`n�eows^`�(aleg^`hjiºk�hjb`^pt�r
°"^pegU(hjale�hjkleg^`W�c�b-wg^pn'4³t�hji eowgh�bèª T5U(X3r Wmh q X bpb`X q egU(X¢X3�jhjbpaleo^phji hf¥�eoUlX®t¬cfk(^peoc�bJI K L�I6M�NOM=P"Q*h�¥
c·t�hjW�k(c�i r?�©rSRBI6M/KUTVRBWYX[ZVR.\]M_^`R7abM�°"U(X�wgXDTBc�i q Z«cfwgX#t hji(n�e�c�i egn �c\ K Ld\]M�N1M=P"Q�^`n�c
nseoc�i q c�w q ¿0wgh�°"i(^`c�i�Wmh�eo^phji�cfi q aeKfLdabM�N1M=P"Q�^pn|c£ilhji(i(X�� cfeo^¶�jXf�Èi(hji q X t wsX¬c�ns^`i(��ws^`�jU e�§±t h�i©eg^`i©a(hjaln
c�i q c q c�kleoX q k(wghAt X�ngn�ªIT5U(X�k(wghAt X�ngn*a wsX k(wsX nsX i eonIeoUlX\nsegwocfegX ��r¢h�¥¼k�c¬rAW�X�i eZh�¥ q ^p�A^ q X i q n|� r¢egU(X
t hjWmk�c�i r�ª-T5U(X�r#nsU(h�°0X q eoU�cfe"egU(X wsX�X3u_^pnseon�cmegU(wgX�ngU(h�b qhgji nga(t�U¢eoU�cfe%X3�jX w�r®X�u_t X nsn|h�¥�eoU(X�wgX�ngX w��jX
c���h���X gVi ^`n q ^pnsegwg^`�laleoX q c�n q ^¶�A^ q X�i q ^pi(nseoc�i e�c�ilX hja(nsbpr�ª0~ckzys� cjc�w q c�i q T�c�4©ngc�w/:¨� HEHEHE<0nseoa q ^`X q egU(X
k(wgh��(b`X�W4h�¥�ws^`n-4�t�hji eowgh�bÈc�i q£q ^p�A^ q X i q n0k�c¬r©§ hjale ªxT5U(X�r�Wmh q X bpb`X q eoUlX|X���hjb`aleg^`hji£h�¥�eoU(X|klwghAt X nsnJI
h�¥�eoU(X"t h�W�k�cfi©r\�©r6RBI6MVKmlBMnL�TVRBWEXhZVR.\]M�N$^�R7abM±� °"U(X wsXol6KeL�lBM�N1M=P"Q�wgX�k(wgX�ngX i egn�eoUlX%ws^`n-4�X3u_k�hjngalwgX
°"^pegUqp6rGlBM>rts�¥Ghjw5c�bpb�WJumplª6T5U(X3r£¥Ghjali q eoU(XIh�kleo^pW£c�b=n�eowoczeoX �fr�°"U(^pt�U�W£c�ul^pW�^pngX�n¦egU(XIX3u_k�X t�egX q
eoh�eoc�b q ^`ngt�hja(i eoX q�q ^p�A^ q X i q n�°"U(X i�eoUlX wgXI^pn-i(h�wsX nsegwg^pt�eo^phji*hji*egU(X|wgcfeoXIh�¥ q ^p�A^ q X�i q k�c¬r §±hja_e¬ªxT5U(X3r
ngU(h�°�X q egU�cfe¼eoUlX wgX%X3u_^pnseon g Q0cfi q;gVi °"^pegU g QCr gVi nsa(t�U£eoU(cfe¦X��jX�wsrmX3u_t�X ngn�h�¥LegU(X"wgX�ngX w��jXIcf�:h��jX gVi
^`n q ^`n�eowg^p�(alegX q cfn q ^p�A^ q X i q c�i q egU(X0hjk_eo^`W�c�b©wg^pn'4ZX3u_k�hjngalwgX-^pn��j^¶�jX i��©r?l�L�vwNxKzy�{|+} s-°"U(X�wgX~v'^pn�egU(X
t a(wswgX�i©eZwsX nsX ws��X�ªZ}�nsW\a(nsngX iL��~ckzys� cjcfw q c�i q T�c74Angc�w
:è�f�j�j�B<5t hjilng^ q X wgX q eoU(X\^pngnsa(X\h�¥¼hjk_eo^`W�c�b�wg^pn'4
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t hji eowshjb6cfi q¤q ^p�A^ q X i q¤q ^`nsegwg^p�(aleo^phji®k�hjbp^`t ^pX n%a(i q X�wIX3u_t X�ngn�h�¥¼b`h�ngn|wsX ^`ilnga(wgc�i(t X\°"Ul^`t�Uµ^`n%eoU(X�Wmhjnse
t hjWmW�h�i�^`i\eoUlX%wsX ^pi(nga(wgc�i(t�X%^pi q a(n�eow�rjªxT5U(X"^`ilnga(wsX wx�j^¶�jX n¼k�cfwse¼h�¥�eoU(X"k(wsX Wm^`a(W nsegwgX¬cfW eoh�c�i(hfeoU(X�w
t hjWmk�c�i rj��^`i#X3u_t�U�cfi(�jX\h�¥xc�i®hj�lb`^`�jcfeo^phji£eoh�nga(klk:hjw�e�egU(X q ^p¯:X wgX�i(t X��:X3e±°0X�X i�egU(X\c�Wmhja(i e�h�¥6X c�t�U
t bdcf^`W4c�i q nghjWmX|¸lu_X q b`X3�jX b�t c�b`bpX q wsX�eoX�i eo^`h�i#bpX���X bèªxT5UlX�cfaleoU(h�wgn"a(ngX q c q ^¶¯Lalng^`h�i¢cfk(k(wgh¬u_^`W�cfeg^`hji
¥Ghjw�eoUlX�wgX nsX w��jX'k(wghAt X�ngn�c�i q wsX k�c�wgc�WmX�eows^�@�X q eoUlX�k(wghj�lb`X W � r¤t h�i(ng^ q X ws^`i(�*egU(X q wg^¶¥ e�egX wgW c�n|eoUlX
��c�ng^pt�t�hji eowshjb�k(c�woc�WmX�egX w��=°"Ul^`t�U�bpX¬c q n"eoh£c£Wm^¶u_X q wgX��ja(bdcfw 8 ns^`i(�jalbdc�w5n�eohAt�U�c�nseg^`t�t hji eowshjb�k(wgh��(b`X�W¢ª
T5U(X�r q X wg^¶�jX q c�im~�c�W�^pbpeghji�½jc�t�hj�(^�¿�X b`bpW£cfi�À¦c�wg^`cfeo^phji�c�bA�±i(X�¹Aa(c�b`^¶e±rq:´~�½j¿�À|�+^`i�nsU(hjw�e�<6^`i\egU(X5t¬c�nsX
h�¥0aliA��hja(i q X q wgcfeoX'h�¥ q ^p�A^ q X i q n�cfi q klwgh��jX q eoU�cze�egU(X��fc�b`a(X�¥Ga(ilt�eo^phjiµ^`n�c�t bdcfngng^pt¬c�b�nghjbpaleo^phjiµh�¥
eoU(X�c�nsnghAt ^dczeoX q ~�½j¿�À|��ª=T5U(X3r�t hji(n�eowsa(t�egX q egU(XZnghjbpaleo^phji�^`i�eoUlX�t c�ngXZh�¥�a(i©�:h�a(i q X q c�i q ��hja(i q X q
nga(k(k�hjw�e*h�¥IegU(X q ^pnseows^`�(a_eo^`h�i h�¥IegU(X®t�bdc�^pW�n�ª �±i eoU(^pn£k�c�k�X w��5°0X�n�eoa q r egU(X�nocfW�X¢k(wghj�lb`X W �(a_e
°0XºW�h q X�b�eoU(XºwgX�ngX�ws�jX·k(wghAt X�ngn¢h�¥�egU(Xº^`i(nsa(wgX�w#� rDa(ns^`i(� c?t hjWmk:h�a(i q v�hj^pngnshjiBk(wsh_t�X nsn ª +�a(X
eoh¤eoU(X#{¢c�w'4fh��A^`c�i t�hji eoX�u_e �0hjalw�k(wghj�lb`X W W£c¬r �:X�nsega q ^pX q � r�c q ^`wgX�t�e q rAi�cfW�^pt*k(wgh��jwoc�WmWm^`i(�
c�k(k(wsh c�t�U³b`X c q ^pi(�¢egh¤c�i³^`i egX �jwshf§ q ^¶¯LX�wgX�i©eg^dc�b¼~�c�Wm^`bpeghji ½jc�t hj�l^-¿0X�b`b`W�c�iµÀ¦c�wg^`cfeo^phji�c�bx�±ilX ¹©a�c�bp^pe±rjª
�±im��X i(X�woc�b´��eoU(X-�fc�bpa(X0¥Ga(ilt�eo^phji�h�¥�t h�i©egwghjb_k(wgh��(b`X�W�n6^pn6i(h�e¼nsW�hAh�egU\X i(h�a(�jU�eohI��X"c|nsegwghji(�Znshjb`aleg^`hji
h�¥0egU(X£cfngnghAt ^`cfeoX q ~�½j¿�À|��ª�T5U(Xmi(h�eg^`hjiµh�¥��A^`ngt�hjng^¶e±rµnghjbpaleo^phjiÈ��¸�wsnse�^`i eowsh q a(t X q � r�"0woc�i q c�b`b¼cfi q
%�^phji(nq:¨� H�j�E<3�6^pn/4©i(h�°"i�egh¤�:X�c�k�h�°0X�ws¥Ga(b-egh_hjb¼¥Ghjw�egU(^`n\e±rAk�X�h�¥%k(wgh��(b`X�W�n�ª ¡ X�k(wsh���X�U(X wsX�c�i
X3u_^`n�eoX ilt X5c�i q a(i(^p¹AalX i(X�ngnxwgX�nga(b¶e�¥Gh�w�eoUlX-c�nsnghAt ^dczeoX q ~|½j¿�À���c�i q egU(X i\nshjbp��X-^pe+� r�a(ng^pi(�Ic�i�X��mt ^pX i e
iAalW�X�wg^`t c�b�W�X3eoU(h q ��eoU(X�t hji �jX�wg�jX�i(t X'h�¥x°"Ul^`t�U�^pn�X ilnga(wsX q � r¢egU(X\a(i(^p¹©a(X i(X�ngnIwsX ngalbpe¬ª�T5U(X\k�cfk:X�w
^`n�h�wg� c�il^`ngX q c�n�¥Ghjb`bph�°"n�ª�T5UlX�k(wghj�lb`X W ^pn�¥GhjwsW\a(bdczeoX q ^`i�]_X t3eo^`h�iµ�_ª|�±iº]_X�t�eg^`hji¤�_�:°�X\k(wgh���X�eoU�cze
eoU(X���cfb`a(XZ¥Ga(i(t3eo^`h�i®^`n�c��A^`nst hjns^pe±r#ngh�b`aleg^`hji#h�¥6egU(X\c�nsnghAt ^`cfeoX q ~|½j¿�À���ª:�±i¤]_X t3eo^`h�i�Y�°�X\k(wsh���X�eoUlX
a(i(^`¹©a(X�i(X nsn£h�¥%eoUlX��A^pngt h�ng^pe±r?nshjb`a_eo^`h�iÈª�]_X t3eo^phji �µ^pn q X���h�eoX q eoh¤eoUlX¢i©a(WmX ws^`t¬cfb5c�i�c�b¶rAng^`n�hf¥�eoUlX
~|½j¿�À��x^`i£egU(X�t c�ngX|hf¥+c\v�hj^pngnshji*k(wsh_t�X ngn-°"^¶eoU�t hji(n�e�c�i e5^pi eoX ilng^pe±r��6°�X|k�X ws¥Gh�wgW�c�¸�i(^¶eoX q ^p¯:X wsX i(t�X
c�k(k(wsh�u_^pW£cfeg^`hji£h�¥�eoU(X�~|½j¿¦À|�-cfi q eoU(X�i¢nshjbp��XZegU(XIk(wshj�(b`X�W,� r�a(ns^`i(�mc�i¢c�bp�jhjwg^¶eoU(W ��cfngX q hji�eoUlX
� ~�h�°0c�w q c�bp�jhjwg^¶eoU(W���ª ��a(WmX ws^`t c�b-wgX�nga(b¶eonmc�wsX#klwgX nsX i eoX q ª T5U(X3r?k(wgh��A^ q X�egU(X�hjkleg^`W�c�b0k�hjb`^pt�r h�¥
wgX ^pi(ngalwoc�i(t�X�c�i q eoU(XZhjkleg^`W�c�b�nseowgcfeoX���r�h�¥ q ^¶�_^ q X i q n"k�c¬r©§ hjale ª

� � �Z��� )�
�	Z���3��� ��1 ����! ����� �#
3!"�

%�X3e6L��������! ?N5�:X'c£t�hjWmk(b`X3eoX�klwghj��cf�(^`bp^pe±r�ngk(c�t Xfª ¡ X�c�nsnga(WmX\eoU�cze�eoUlX�t bdcf^`Wmn�c�wsX\�jX�i(X wgcfeoX q �©r
c�t h�W�k�hja(i q v�h�^`ngnshji�k(wsh_t�X nsn ª�{¢hjwsX�k(wsX t ^pngX�bprj�=°�X�t h�i(ng^ q X w�c�i�^pi©egX �jX�w�§è��cfb`a(X q wgc�i q hjW.WmX¬cfnga(wsX
T_L�RBW"��R$#$N'°"^pegU2t hjWmk�X i(ngcfeohjw&%_L�R$#AN1RBW�ª ¡ Xµc�ngnsa(WmX�eoU�cfe'%_L�R$#ANDK (�)
L�R$#AN'°"U(X wsX*)
L�R$#$Nm^pn�c
k(wghj�(c��(^`bp^pe±r q ^`n�eows^`�(aleg^`hjiµhji*+-,/. 0�1 c�i q ( ^`n�c#k�hjns^peo^¶�jX't h�i(nseoc�i e¬ª*�±iºeoU(^pn�t c�ngXf��egU(X�^pi eoX ��woc�b
°"^peoU�wgX�ngk�X t�e0eoh�egU(X�wgc�i q h�W�W�X c�nga(wsX T_L�RBW"��R$#AN�^pn�ns^`Wmk(bpr'c�t hjWmk�hja(i q v�hj^pngngh�i*k(wghAt X�ngn��6°0X|U(c���X
2 MQ 243 T_L�R g �'R5#$N K7698;:<>= i@? < �È°"U(X�wgXBA KDCEA*MF�-W u pHGm^pnIc�v�hj^pngngh�iºklwghAt X nsnI°"^peoU¤^pi eoX ilng^pe±r�( cfi q
C ? < ��I�JK. ALG£^pnIc�ngX ¹©a(X�i(t X�h�¥¦woc�i q hjW �fc�ws^dc��(bpX n%°"^peoUµt�hjW�Wmhji q ^pnsegwg^`�laleo^phjiM)4°"U(^pt�UµwgX klwgX nsX i e
eoU(XZng^ @ X�n%hf¥�egU(XZt bdcf^`W#ª ¡ X�nsa(k(k�hjngXZeoU(cfeNA²c�i q C ? < ��IOJP. ALG�c�wsXI^`i q X k�X i q X�i e¬ª
¡ X q X�i(h�eoXZ� r'. QtK LR�cM�NOM=P"Q%egU(XI¸�bpegwocfeg^`hji��jX�i(X wgcfeoX q � r*egU(XZwoc�i q hjW WmX¬c�nsa(wgX#T_L�RBW"��R$#AN�ª
}�wgX�egX i eo^phjiºb`X���X bxk(wsh_t�X nsn�^pnZc�iS�cM`§±c q c�klegX q k(wsh_t�X ngnUTGK L�TjMV�'W*u pBN|wgX�k(wgX�ngX�i©eg^`i(�¢c�iºX3u_t X�ngn�h�¥
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b`hjnsn�egwgX¬cze±r�nsk:X�t ^¶¥ r_^pi(��egU�cfe¬�Ah�¥�cfi©r�t b`c�^`W�hf¥�ng^ @ X #mcfe�eo^pW�X W��_egU(X q ^`wgX�t�e0^`i(nsa(wgX�w0^`n¦eoh�t h��jX�w # } TjMc�i q eoU(XZwsX ^`ilnga(wsX w"^`n-eghmt�h��jX w"eoUlX�X�u_t X nsn|c�Wmhja(i e*LR#+^ TjM�N�1�ª� ^¶�jX�i¤c�wsX�eoX�i eo^`h�i�b`X3�jX b T�Mxcfe�eg^`WmX#W���°0X q X i(hfeoX�� r���L�TjM�N-eoU(X q ^p¯:X wgX�i(t X��:X3e±°0X�X i¤eoUlX�k(wsX Wm^`a(W
wocfegX|k�X w-a(il^pe-hf¥�eo^`WmX�wsX t�X ^p��X q � r£egU(X|t h�W�k�cfi©r£c�i q egU(XIk(wsX Wm^`a(W woczeoX�k�X w0a(i(^pe-h�¥�eo^pW�X�k�c�^ q �©r
eoU(XZt�hjW�k(c�i r*eoh�eoUlX�wsX ^pi(nga(wsX w%cfe5eg^`WmX W�ª
��wghjW i(h�° hjiÈ�È°�Xmt hji(ns^ q X�wZc�k(wgX�W�^pa(W wgcfeoX�h�¥¦eoUlXmngc�WmX\¥GhjwgW c�nZ^`i¤}�nsW\a(nsngX iL�6~ok�ys� cjc�w q c�i q
T�c74Angc�w?:è�����j�B< �

��L T�M)N K L-sYX�� i NF(��/^ Lns~X��
	�N (��� L ? < ^ T�M)N�1�� ¥Gh�w"c�b`b�W~u p@� :´�_ªp� <

°"U(X wsX�� i c�i q �
	|c�wsX�k(wshjk�hjwseg^`hji�cfbÈ¥Rc�t�eghjwgn%nocfeg^`n�¥ r_^pi(�;p�r�� i r��
	 ª"�±i��x¹©a�cfeg^`hji :è�_ª¶�F<3��egU(X�egX wgW
(���wsX k(wsX ngX�i eon�egU(X�X3u_k:X�t�eocfeo^phji¢hf¥�egU(X�c�W�h�a(i e�hf¥�egU(X�t�bdc�^pW�n q a(ws^`i(��c�a(i(^pe%h�¥+eo^pW�XfªxT5U(X�ngX t�hji q
eoX�wgW h�¥�eoUlX%w�ªâULªân¼h�¥��x¹Aa(cfeo^phjiD:è�_ª¶�F<�^`n6egU(X5k(wsX Wm^`a(W k�c�^ q eghZegU(X5wgX�^`i(nsa(wocfi(t X%t hjWmk�c�i r�eohZnga(klk:hjw�e
eoU(X q ^¶¯LX�wgX ilt Xm�:X3e±°0X�X ieoUlX�cfW�hjali©e�h�¥�eoU(Xmt b`c�^`WmnZc�i q eoUlX�wsX�eoX�i eo^`h�i·bpX��jX�b T¦� q a(wg^pi(�¢c#a(il^pe�h�¥
eo^pW�Xfª��%X��ja(b`cfeo^phji(nZbdc¬r q h�°"i egU�cfe�k(wgX�W�^pa(W�nZW\alnse��:X�nga@�mt ^pX i e�egh®t�h���X w\X�u_k:X�i q ^pega(wgX�n ��°"Ul^`t�U
W�X c�i(n5eoU(cfe

��L T�M�N>^ (��� ? < } TjM��jump ¥Ghjw"c�bpbwWJu p�� :´�_ªä��<

"0hji q ^¶eo^phji :è�_ªÜ�E<0^pn5X ¹©a(^p�fc�bpX i e5eoh

TjM>u T ¥Ghjw"c�bpbbL)W"��� N-clª X :´�_ªÜ�E<

°"U(X wsX T �(eoUlX�bph�°0X�nse�c q Wm^`nsng^`�lb`X|wsX�eoX�i eo^`h�iÈ�(^`n-egU(XZa(i(^p¹AalX�nshjb`a_eo^`h�i�h�¥

��L�T N>^ (��� ? < } T �wK`p��
*Â � �(�����! #"%$ ��!���� ��! �
	��� �O�$	"��!J���C�!'��(9��!'�#�1� + K C'& G)( ��� � &)* p � � ��!�� ( !��$	���!o	��h!-, ��� � �����
!-, ���!������ ��� �10 T ( �"� �!����� T K,+.-0/21234/�576/ 1 8
¡ X q X�i(h�eoX�� r:9 K L;9bMF�'WCu pBN0eoU(X �oM`§±c q c�k_eoX q k(wghAt X�ngn�h�¥6eoUlX�t�a(W\a(b`cfeo^¶�jX�c�Wmhja(i e�hf¥ q ^¶�_^ q X i q n
k�c�^ q h�ale'� reoU(X�^pi(nga(wsX w�ª � ^p��X i�c�i�^`i(^¶eo^`c�b¼wgX nsX w��jXDv c�i q cµk:hjbp^`t3r L T��<9 N3�¼eoUlX�wgX nsX w��jX®hf¥�egU(X
^`i(nsa(wocfi(t XZt h�W�k�cfi©r�cfe5eo^pW�X W0a(i q X�w5eoU(^pn5X3u_t X�ngn�hf¥�bphjngn"t h�i©egwoc�t3e%^`n-eoUlX i#�j^p��X i#�©rP�

I |>= ?@= AM K v XCB M
Q �jL�T y NnR g ^�B M

Q B 3 L # } T y N$TbL�R g ��R$#ANj^�B M
Q R�9 y � :´�_ªâYB<

}nseowgcfeoX���r L T��<9 N0^`n5ngc�^ q eghm��X�c q Wm^`nsng^`�lb`X�^¶¥ T K L�TjMV�'WJu pEN0nocfeg^`ns¸(X n+:è�_ªâ�B<0c�i q

9 ^pn5wg^p�jU es§±t�hji eo^piAalhja(n �li(hji q X�t wsX¬c�ns^`i(�(�D9 QFE Kmpmcfi q 9 MHG ^I9_M�r I |>= ?@= AM ¥Gh�w#L�W"��� N-clªâX�� :´�_ªä��<

T5U(X"bdc�n�e¼U r_k�h�egU(X ns^`n¼W�X c�i(nxeoU(cfexeoU(X"^pi(nga(wsX wx^pnxi(h�e¦c�bpb`h�°0X q eohZk�c¬r�hjale q ^p�A^ q X�i q n¼cfexeg^`WmX~W�°"Ul^`t�U
X3u_t X�X q egU(XZb`X3�jX b�hf¥�U(^pn5wgX�ngX w��jX�cfe5eoU(^pn-eo^pW�Xfª
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� ^¶�jX i�c�i¤^`i(^¶eo^`c�bÈwgX�ngX�ws�jX v��L°�X q X�i(h�egX\� r��+L)vwN%eoUlX�ngX3eZh�¥¦c�bpb�c q W�^pngns^`�(bpX�k�hjbp^`t ^pX n�ª|��hjw/L T��<9 N J�+L�vwN��(°0X q X3¸�i(XZeoU(XZwsX�eoalwgi�¥Ga(i(t�eg^`hji#c�n

�_L�v ��T��<9 NxK � | B���Q�� 3
	 M R49bMF�
°"U(X wsX��\^pn"c q ^`nst hja(i e"¥Rc�t3eohjw"c�i q�� ^`n-egU(XZwga(^pi�eo^`WmX q X3¸�i(X q � r� K������"C WJu p@�'I |>= ?@= AM r pHG �
T5U(XI��cfb`a(X|¥Ga(ilt�eo^phji�^`n q X3¸�i(X q c�n

� L)vwN K �����- ?@= A 6���� - | 6 �_L)v �!T���9YN � :è�Aª � <
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T�h#ngh�bp�jX��x¹©a�cfeg^`hji :´�_ªÜ�E<3��°0X'a(nsX�eoU(Xm~�h�°0c�w q c�bp�jhjwg^¶eoU(W :RnsX X %�c�k�X�rAwgX�]_a(bpX W cfi q T�c�b`c¬rA<���c�b`nsh
i�c�WmX q k:h�b`^`t3r�^¶eoX�wocfeg^`hjiÈª+� e¦t hjilng^`n�eon¦h�¥:t hjWmk(aleg^`i(�Ie±°�h�nsX ¹©a(X ilt X n L�T � N � P i cfi q L � �1 N � P i �w:Rn�e�c�w�eo^`il�
¥GwghjW � i1 < q X�¸�i(X q � r��

� ]AegX k � �^Gsjª � ^p�jX�i-� �1 ��t hjWmk(alegX�c'n�eowgcfeoX���r T � q X�¸�ilX q cfn

T � J¤cfwg�jW�czu ? ��� ? = + 
 9 � ?1 � �1 < �
� ]AegX k � �ª "0hjWmk(alegXZc'k(c�wseg^peo^phji L�� � i ��� �	 N0ngalt�U¢eoU(cfe� ? � � � 1 i1 u 9 ^ + � � 1 i1 hji�� � i �

� ? � � � 1 i1 (
9 ^ + � � 1 i1 h�i�� �	 �

+�X3¸�i(X � � 1 i1 c�n-egU(XZnghjbpaleo^phji�h�¥+eoU(XZbp^`i(X c�w-nsrAn�eoX Wmn �� ? � � � 1 i1 K p�hji�� � i �
c�i q 9 ^ + � � 1 i1 K p h�i�� �	 �

� � ¥ � � � 1 i1 ^�� �1 � r��"nseoh�kÈ��h�eoUlX ws°"^pngXf���jh�eohmnseoX�k � 
Xmsjª

¡ U(X i¢eoU(X�W£czeowg^¾u�h�¥�eoU(X�b`^pi(X¬c�w5n�rAnseoX�W ngcfeo^pns¸�X�n�egU(X q ^`ngt�wgX3eoX�W£czu_^pW\a(W k(ws^`i(t�^`k(bpX��(egU(X�nsX ¹©a(X�i(t X
L � �1 N � � � 8 ^pi(t wsX¬c�nsX n%c�i q ^`n5��hja(i q X q c�i q nghmt hji ��X wg��X n"eoh�eoU(XI�A^`nst hjns^pe±r�nshjb`a_eo^`h�i�h�¥ :´�_ªâ�B<3ª
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T�X�nse�� �lªÜ� �_ªä�j� �lªâ� � ��� �
T�X�nse|� �lª¶��� �_ªä�j� �lªâ� � � �

T�c��(bpX����xT5U(X�k�c�wocfW�X3eoX wsn5h�¥+eoU(XZi©a(WmX wg^pt¬c�b:eoX n�eon

�
	�� ����*+������ "#�� ������� �����
À¦c�wg^`cfeo^phji�c�bÈ^pi(X ¹©a�cfb`^pe±r :´�_ª¶�F<%^pn�ngh�bp�jX q � r®a(ns^`i(��eoU(X�~�h�°-cfw q c�bp�jhjwg^¶eoU(W#ª"T5U(^`n�c�b`��hjwg^¶eoU(W ^pn���X wsr
X��mt ^pX i e-cfi q t�hji �jX�wg�jX�n-^`i�¸(��X�^pegX wgcfeo^phji(n ª�T+°�h�egX n�eon�c�wgX"k�X ws¥Gh�wgWmX q °"^peoUmk�c�wgc�WmX�eoX�wx��cfb`a(X�n¦��^p�jX�i
^`i�T�cf�(b`X sjª
T5U(X�hjkleg^`W�c�b�k�hjbp^`t�rºU�cfn\eoU(X*¥Ghjbpb`h�°"^`il�¢¥GhjwsW �mX���X wsrX3u_t X�ngnmh�¥"eoU(X�wsX ngX�ws��X®c���h��jX�nshjW�X�t�wg^¶eo^`t c�b
eoU(wsX ngUlhjb q g ^pn q ^`nsegwg^p�(aleoX q cfn q ^p�A^ q X�i q ª ¡ U(X iºeoU(X'wsX ngX�ws��X£k(wsh_t�X ngn�^`nI��X bph�°
	:57T K - / 1 34/ 5 6H+/21 �
^pe5^pn%h�kleo^pW£c�b=eoh q ^pnseows^`�(a_eoXIc�bpbLeoUlX�t�a(wgwsX i e�wgX nsX w��jX�c�n q ^p�A^ q X i q n"��X t c�a(ngX�h�¥+eoU(XZt�hji(nsegwoc�^pi e/:´�_ªâ�B< �
]_X XZT�c��(b`X �Aª

T�X�nse�� 	��I�lªä� g �#H_ªä�j�
T�X�nse|� 	��I�lª  g ��� Y(ªÜ� 

T�c��(bpX��H�#%�h�°0X�w�c�i q alk(k:X�w"t wg^¶eo^pt¬c�b�eoU(wsX ngUlhjb q n

¡ U(X imeoU(X"wgX�ngX�ws�jX�k(wghAt X�ngn¦^`n¼^`ihL�	F� g N��jeoU(X�imegU(X%^`i(nsa(wgX�w q h_X�ngi � e q ^`n�eowg^p�(alegX�cfi©r q ^p�A^ q X i q ª6��^`�jalwgX n
s*c�i q � q ^pngk(b`c¬r�eoU(X�hjkleg^`W�c�b6wgX3eoX�i©eg^`hji·b`X3�jX b�T~L)vwNZ��^p�jX�i ^pi·¥GX X q ��c�t�4¤¥GhjwsW h�¥-egU(X�wsX nsX ws��X�b`X3�jX b
¥Ghjw�e±°�h q ^¶¯LX�wgX�i©e�ng^ @ X�n�h�¥-egU(X£t�bdc�^pW�n &hK s£c�i q &hK �_ª�T5U(X�hjkleo^pW£cfb6wgX3eoX i eg^`hjibpX���X b¼nocfeg^`n�¸�X n��
T~L�vwN�K v®¥Ghjw	
r v r &µc�i q T~L)vwN�K &�¥Ghjw & r v r g ª } ng^pW�^pbdc�w\wsX nsa(bpem°-cfn£hj�leoc�^`ilX q �©r
~okzys� c�c�w q cfi q T�c�4©noc�wq:¨� HEHEHE<�^`i·eoU(X�t¬c�nsX�h�¥%c q ^¶¯La(ns^`hji·W�h q X�b0c�i q k(wghjk�hjw�eo^`h�i�c�bxwgX�^`i(nsa(wocfi(t Xfª
��^`�jalwgX n.�Zc�i q��|q ^pngk(b`c�r�eoU(X5�fc�bpa(X-¥Ga(i(t3eo^`h�i � ^`i\eoX�wgWmn¼h�¥:egU(X"wgX�ngX w��jX�b`X���X bAv�ª6T5UlX%�fc�bpa(X-¥Ga(i(t3eo^`h�i� ^`n¼i(h�i q X t�wgX c�ng^pi(�(ª6� e¦^`n¼bp^`i(X c�w�°"U(X�i;vPJ  p@��	���cfi q v�J� g � * N3ª6�%h�eoX5egU�cfe¦t hji egwoc�w�r\eohZeoU(X"k�cfk:X�w
�©r¢}�nsW\a(nsngX iL��~ckzys� cjcfw q c�i q T�c�4©ngc�w
:è�����j�B<-°"U(X wsX\eoU(X�wsX ngX�ws��X�^`n|Wmh q X b`bpX q �©r®c q ^¶¯La(ns^`hjiL�:hjalw
��cfb`a(X�¥Ga(i(t3eo^phji·^pn q ^`nst hji eo^pi©a(hja(n�^`i�	±ª*T5U(^`n-ysa(n�eo^p¸(X nZeoU(Xma(ngX�h�¥-��X i(X�woc�bp^`ngX q �A^pngt h�ng^pe±rµnshjb`a_eo^`h�i(n ª
��^`�jalwgX n � c�i q�� X ilbdc�ws�jX|eoU(XZwsX �j^phji�h�¥ q ^`nst hji eo^pi©a(^pe±r�ª

����� ��Æ_Å . Â Ç�� Â � Â � ���@ ²¡ X'c�wsX��jX�wsr¤��wocfegX�¥Ga(b+eoh��Ii©aleZ}|c�nsX��+{®cfwg^dcfi(i(X\}o4A^`c�iÈ��~%alr���i vxU�cfW¢�
{¢X�egX�]Ahji(X w%c�i q egU(X�c�i(hji rAW�h�a(n"wgX�¥GX�wgX�XZ¥Gh�w5U(X bpkl¥Ga(b�t h�W�WmX i eon"cfi q c q �A^`t Xfª
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