
HAL Id: inria-00073689
https://inria.hal.science/inria-00073689

Submitted on 24 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.

Génération de plans de reprise de service pour les
réseaux de distribution d’EDF

Sylvie Thiébaux, Marie-Odile Cordier, Olivier Jehl, Jean-Paul Krivine

To cite this version:
Sylvie Thiébaux, Marie-Odile Cordier, Olivier Jehl, Jean-Paul Krivine. Génération de plans de reprise
de service pour les réseaux de distribution d’EDF. [Rapport de recherche] RR-3006, INRIA. 1996.
�inria-00073689�

https://inria.hal.science/inria-00073689
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

ap por t  


de  r ech er ch e 


INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
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�C¥ ¤ «��Á­+*-,|k h ¦[k�r�u ¦<º¯� >/.¢kTr�¦<©¯u q�q�kT¸Ck�²
�Ck�vdk�tKu�����z|tyrdÀ�k��°rÆ¦¶u
tykT��tsx¶�.k��CkÐ�°kTts®Cx�vwk��.¥�x�rsk juo¥�q?x�q�vdx¶�CkTq\r7kTq\ryt�u Î0{q�u q\ri¦�u���kTtyrsk
�[© ¥�q?z|¥~��¦�¥��.x�kT¥�tK�
�i�kT��u�tyrK�21 g ² �°¥�t
¦{k�� t��k��°k�u ¥�¸V�CkZ�Cx¶�.rytsx���¥�rsx�z`qµ�[©¬«�­�³iºFp<¦7�d©¬u��|x�rÐ�CkM¦�z\vTu�¦�x��°kTt�¦{k��f��z`tyrsx�z|q¨��ÂPu�¥�ryx{®Ak��
�|t|Îu`vwkMu�¥�¸�r��kT¦��k��°x��`q�u ¦{x¶�su ryx{z|q��f�\kM�Æ�kwÂPu�¥�rM¾ g ±\­�À��.x�ry¥��kTk��f�°¥�t�¦�k��fz|ts�Au�q�k����Ck·vwz|¥���¥�tyk����C¥�t��k��°k�u ¥(��kTr
�[©s�kT¦�u ��z|tskTt�¥�qZ��¦¶u�q?�Ck�tyk���tyx��°k�vwz|q��.ryx{ry¥��k��[© z|t��Ctyk��Æ�CkiÂ9kTtsl?kTry¥�tykik�ri�F©ªz|¥�®AkTtyrs¥�tyk��[© z|ts�Au q�k��w��ÅR¥�x�x¶�°z`¦�k
¦�k��Á��z`tyryx{z|q���ÂPu ¥�rsx�®Ak���kTr
tyk��Cx{tyx{�|ko¦{kZvwz|¥�tKu q\ro��tyz\�C¥�x{r
��u t
¦�k����Æ�kT��u tsrK�
u|���Ku|vwkTq\rK��®AkTt��Á¦�k��Á��z|tyrsx�z`q��
q�z|qC}9ÂPu ¥�ryx�®Ak��wºi»�k��o��¦�u q��M��tsz\�C¥�x�r����\z|x�®Ak�qCr'ÎkTrytsk�u`�Cl?x��y�°x{��¦�k��w�(x<º kAº��(q�k'��u`���Æ�k���u|�s�°kTtZ¦�k��ox{qCrskTq��.x�r��k��
l'u ¸\x�l'u�¦�k��o�Ck��?�Cx¶�{�yz|q�vdrykT¥�t��?u ¦{x�l?k�qCr�u q\rM¦�k��Z�i�kT��u�tyr��w�iq�xÐvwkT¦�¦{k��o��z|¥�®`u�qCr�vwx{tKvw¥�¦{kTtZ�°¥�t?¦�k��M¦�x{�|q�k��wº
­Ák?��¦{¥��w�)vwkTtyr�u x{q�����u t�u l jkTrstyk����Cz|x{®AkTq\r�x��i�k�u�¦�kTl?k�qCrMÎkTrytsk�z`��ryx{l?x¶�\�k��w��vwz`l?l?k�¦�kZq�z|lZ��tyk~�Ck'vd¦�x�k�qCr��
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¥�®Ctsk���¾<�Ck�l'u q�x jkTtsk ju
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kTq'��t��kT®\x¶�.x�z`q'�Ck
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����� � � �&��� � ��� � 	�� �
� u tftKu�����z|tsr juM¦¶u
l'u|ÅA¥�kTrsryk�ÉPO�Ê$QNR[É)Ì��|¦{k��i��tsx�q�vwx{��u ¥�¸?u�����z|tyr����C¥'��tsz|ryz`r.ÄC��k��°z`qCrf¥�q�k��`k��°rsx�z`q

�°Ä��°r��k�l'u rsx¶ÅA¥�k
�Ck�� h ÄC��z|r h(jk��.k��Áu�q�q�x h x�¦�u q\rf¦�k��'�k�v h k�vT�i�`¦�z|�¨u ¥�¸��Ck�¦¶uMtykT��tsx¶�.kA��kTr�¦¶uM��tyx��°k
kTq�vdz|l?��rsk
�[©ª¥�q'q�z`l���tyk
u�ty��x{rytKu�x�tsko�\kÐÂPu�¥�ryk��Á�.¥�tÁ¥�q q�z|lZ��tyk
u�ty��x{ryt�u x�tsk��Ck��i�kT��u�tyrK�dº � u t�vwz`qCrstykA��¦{k���tyz`��¦ jk�l?k
�Cki¦P©y�kT®`u ¦{¥�u rsx�z`qM�Ck���tyx¶�sÅR¥�k��¢ÅA¥�x\q(©s�k�rKu x{r¢�¨u|�7u���z`tK�Æ�k���u�t7¦¶ufl'u|ÅA¥�kTrsryk�ÉPO�Ê Q R[É7Ì�q�ki¦P©ªk��.r¢��u`�¢q�z`q���¦{¥��
��u tf¦{k���tyz|rsz|r.Ä\��kÙº ¤ ©ªk��.r��Cz|q�v
��u�q���vwkTryrsk��Cx�tsk�vwryx{z|q'ÅA¥�k��Ck��irstKuT®`u ¥�¸ZÂ9¥�ry¥�t��Á�\kT®Ct�u x{kTqCr��°k
��z|tsrykTt�º

p.�Æ�k�u ¦�k�l?kTq\rT�Az|q�®Az`¥��CtKu�x�r���z`¥�®Az|x{tÁ�)�kTqf�kTtskTt��\k��Á��¦�u q��ÁrskTq�u�qCr
vdz|l?��rsk��Ck��ftyx¶�sÅR¥�k��Á�\koÂPu�Ãvwz`q�z|�C}
ryx�l u ¦�k·¾Wx<º kAº��\rykTq¨u q\r�vwz`l?��rsko�\kM�C¥µvwz(Î¥�r
kTq\ryt�u Î0{qf�k
��u t " %���	 ¦{k��?�k�v h k�vT�i��zÙ�y�°x{��¦�k��ðÀf��z|¥�t�¦{k�v h z`x�¸��Ck
¦¶u���tyz\v h u x{q�k
u|vdryx�z`q(�\vwkTrsryk�u|vwrsx�z|q~��z`¥�®`u q\rf®Cx��°kTt ju��Ùu �|q�kTt��Ck�¦P©ªx�q\Â9z|tyl u ryx{z|qZ�.¥�ti¦P©y�kTr�u rÆ�C¥'t��k��.k�u ¥ � ju
t��k�u�����tyz�®\x¶�.x�z|q�q�kTt)vwkTtyr�u x{q�k��¢��z|tsryx{z|q��7q�z`qC}WÂPu�¥�ryx{®Ak��w��z|¥Z¦�k��¢�Ck�¥�¸[ºÙp ¦\k��.r�vw¦¶u�x�t���u ¥Z®C¥Z�Ckf¦�u�vwz`l?��¦�k�¸Cx{r��k
�C¥���tyz`��¦ jk�l?kM�CkM¦�u���¦�u q�x]§FvTu rsx�z`q�z|��rsx�l'u�¦�ko��z`¥�t
kTqC®\x�tsz|q�q�kTl?kTq\rf�.ryz\v h u|�.ryx¶ÅA¥�k�����u�tyrsx�kT¦{¦�kTl?k�qArfz|�C}
�°kTts®|u���¦�k��w�\ÅR¥ ©ªx�¦��°k�tKu�x{l?��zA�s�°x���¦�k��[©¯u ryrskTx�q¨�Ctyk�¦<© z|��rsx�l'u�¦�x�rR�kÆ��z`¥�tf�\k���t��k��°k�u�¥�¸Mt��k�kT¦¶�dº � u t�vwz|q\rytskA�|x{¦�k��°r
ryz|¥�r ju�ÂPu�x�r�kTq\®Cx��yu �`k�u ��¦�k��CkorskTq\rykTt��Ck·�w© kTq�u�����tyz\v h kTt���k�r��Ck·�i�kTrskTtyl?x{q�kTtÆ��u�q���ÅA¥�kT¦�¦{k
l?k��°¥�tyk
vwk�¦¶u
k��°rf��zA�s�°x{��¦�kAº
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\ q�k'�°rstKu�r��kT�`x�k'��zA�y�.x���¦{k�k��.rM¦¶u��.¥�x�®`u q\rykÙºi�Áq,tskTl'u t�ÅR¥�k�rsz|¥�r~�[©¬u���z|tK�ØÅR¥ ©¬u ¥¨vw¥�qØ�Ck��o��¦�u q��Z�Ck
q�x�®Ak�u�¥ < �7�kTq��k�t��k�����u�to¦�kM��tyz|rsz|r.Ä\��kZq(© k��°r
t��k�¥�ryx{¦�x¶�\�ko¦{z|tK�sÅR¥ ©ª¥�q�kZl'u�q5a
¥�®CtskM�[© z|ts�Au q�k´�k�v h z|¥�kÙ�(u ¦{z|tK�
ÅR¥(© x�¦)�°¥�L~tKu�x�r
�\k�tskT�Au�tK�CkTtÐ��u q��
¦¶u�¦{x¶�.rykZ�CkZvwk��Ð��¦¶u q¨�Ð��z`¥�t
kTq�rstyz`¥�®AkTt�¥�q u ����tyz`��tyx��kAº(p<¦7k��.r
�Cz|q¨v
��zÙ�y�.x���¦{ko�F©ªkT¸\��¦�z`x�rskTtfvwk��i��¦¶u�q�� k�¸Cx��°rKu�qCr��i��z|¥�t��kT®`u ¦{¥�kTtf¦�k��ityx¶�sÅR¥�k��i®Cx�� juo®Cx��f�CkM�\Ä��<Â9z|q�vwrsx�z`q�q�kTl?k�qCr
�[©ªz`ty�Au�q�k��dºC­�©¬u ¥�rytyk���u�tyrT�Az`q?tykTl u tKÅA¥�k�ÅR¥�k�¦<©¯u t�v h x{ryk�vdry¥�tsk ju
�CkT¥�¸Mq�x�®Ak�u�¥�¸�Â9z`¥�tyq�x{r�¥�q'vTu`�Ctyk��°x{l?��¦�k
kTroq�u�ry¥�tskT¦i��z`¥�t�k�qCrstykT¦�u|vwkTt
¦P©ªkT¸Æ�k�vw¥�rsx�z`q(�[¦�k vTu ¦�vw¥�¦Æ�Ck'��¦¶u�q��w��kTro¦�u���tyz��yk�vwryx{z|q,�\k'vwk��o��¦�u q��ok�rM�Ck
¦�kT¥�t~vwz`q��\�k�ÅA¥�kTq¨vwk��?�.¥�t'¥�q h z|tyx �Tz|q¹�\z|q�q��kµkTr'�.¥�t'¦�k�� h Ä\��z|r h jk��°k��?¦{k�����¦{¥�����tsz|��u���¦�k��dºf«7q kd¿[k�rT�
z|q,��kT¥�rMryt jk�����x�kTq,kTq\®Cx��yu��|kTt·�Ck?tyk�l?��¦¶u`vwkTt
¦<© k��°rsx�l'u�rykT¥�t
�[©s�k�rKu r���u tM¥�q¼vdz|l?��zA�su q\rM��¦�¥¨���kT¦�u ��z|t��k
kw¿Fk�vwry¥¨u q\rfvwkTrsryk���tyz��yk�vdryx�z`q(�\vwz|l~l?k�vwkT¦�u�k��.rf�°¥��|�)�k�t��k
��u tf¦{k���rstKuT®`u ¥�¸ ÅR¥�k�q�z|¥���uT®Az|q���l?kTq\ryx{z|q�q��k��
��u q���¦�kf�\z|l'u�x�q�kÆ�C¥Z�Cx�u �`q�zA�.ryx¶v`º ¤ kTrsrykÆ��tyz��yk�vwryx{z|qo��kTtsl?kTrsrytKu��[©s�kT®`u ¦�¥�kTt(¦�k��(tyx��yÅA¥�k��(��tyz�®AkTq¨u q\r7�[© ¥�q�k
l'u ¥�®`u�x¶�°kf¦{z\vTu ¦{x¶�su ryx{z|q~�Ck�����z`tyrsx�z|q¨�HÂPu ¥�ryx�®Ak��wºA«7q�ÂPu�x¶�yu�qCr�®`u tsx�kTt�¦P©y�kTrskTq��C¥�k
¾9¦¶u�ty�|k�¥�tT�A��tsz Â9z|q¨�CkT¥�tdÀ��Ck
¦¶u���tyz��yk�vdryx�z`q(�Ax�¦F�°k�tKuo��zA�s�°x���¦�k
�CkÐ�i�kTryk�tyl?x{q�kTt�¥�q'��z`q�vwz|l?��tyz|l~x¶�¢kTq\rytskÁrskTl?�����CkÐvTu ¦�vw¥�¦�kTrfÅA¥�u�¦�x�r��k
�Ck��i��¦�u q����Ck
tykT��tyx¶�.kAº

� z|¥�����kTq��.z|q��M�Cz`q�vZÅR¥(© ¥�q�kØ�kTry¥¨�Ck���¦�¥��
u ����tyz�Â9z|q��Cx{k'�Ck���rstKuT®`u ¥�¸ ��u q¨��¦�kZ�\z|l'u�x�q�kZ�CkZ¦<© x�q\r��kw}
�|tKu�ryx{z|qµ�Ck���t��kT��u�tKu�ryx�z`q���u�¥"�Cx�u �`q�zA�.ryx¶v *¬±A¥�q'kTr�u�¦<º¬�`� .P��kTr�¦<© kT¸\��¦�z`x�rKu�ryx{z|q��CkZvwkTtsrKu�x�q�k����Ck���vTu t�u|vwr��kw}
tyx¶�.ryx�ÅR¥�k��f�C¥���tyz`ryz`r°Ä\��kZu|vwrs¥�kT¦P�[vwz`q��°rsx�rs¥�kTq\rÁ¥�q�kM®Az|x�k���tyz`l?kTrsrykT¥��.k
®AkTtK�f¦�k�rytKu�x�rskTl?kTq\rf�Ck��Átyx��yÅA¥�k��
�HÎ¥���u ¥�¸¹�k�v h k�vT�i�Ck
l'u�q5a
¥�®\tyk���kTr juo¦<© z|���.kTty®`u ��x�¦�x{r��k��¨u tyrsx�kT¦{¦�kAº
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¤ k�ryryk~u q�q�kT¸\kA��ÅR¥�xÆtykT��tykTq���kTq"�¨u tyrsx�k~�Ck����CkT¥�¸µ��tyk�l?x�kTt��ÁtKu�����z|tsrK�M�C¥ ¤ «���­ * ,|k h ¦FkTr�u ¦Pº¬��>��
,|k h ¦[k�r�u ¦<º¯��@ .<���Æ�k�vwtyx{ri¦{k���tyz`��¦ jk�l?k��\k�¦�uotykT��tyx¶�.k
�Ck��°k�ty®\x¶vwk�rykT¦ ÅR¥ ©ªz|q��.k���tyz|��zÙ�°kM�\k�¦�k�t��k��°z`¥��CtskA��kTr
�°���k�vdx½§�k�¦{k��iz|�\�yk�vwryx]ÂP�i�Ck
¦<©s�kTry¥¨�CkAº
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²�¥?q�x�®Ak�u ¥'�[©¯u ���.ryt�u|vwrsx�z|q ÅR¥�xFq�z|¥¨�ix�q\r��kTtsk��y�.kA�A¥�q't��k��.k�u ¥'�\ko�\x¶�°rstyx{��¥�ryx{z|q'�F©y�kT¦{k�vwrytsx¶vwx{r\�kf��k�¥�r
ÎkTrstyk
®C¥�vwz`l?l?k�¥�q'kTq��°k�l���¦{k��\k�¦{x��`q�k��?�kT¦{k�vwrytsx¶ÅA¥�k��Ævwz|q�q�k�vwr��k�k���kTq\rytsk
kT¦�¦{k�����u�t��\k�� z`ty�Ùu q�k����Ck·vwz|¥���¥�tyk
¾°� ¤ À�kTr�u ¦�x{l?kTq\r��kTk��i��u t·�Ck��
�Cx¶�{�yz|q�vdrykT¥�t��M¾<­���À�r��kT¦��k�vwz|l~l?u�q��i�k��dº�­�� k�ro� ¤ z|q\ro�\kT¥�¸���zA�.x�ryx{z|q��
��zÙ�y�.x���¦{k�� M(z|¥�®Ak�tyrK��z`¥�Â9kTtylÏ�k��wº \ q ­�� Â9z`¥�tyq�x�r��C¥,vwz`¥�tKu�qCr��s�°xix{¦7k��.rÐÂ9k�tylÏ�kA��kTr
¥�q¼� ¤ �°ryz`����k'¦¶u
��tyz`��u �Ùu ryx{z|q��C¥'vdz|¥�t�u q\rf�y�.x�x�¦�k��°r�z`¥�®AkTtyr�º�»�k�t��k��.k�u ¥Zk��.ril'u�x�¦�¦�u ��¦{kA�Tl'u�x¶�7kTqZ�7�kTq��k�tKu ¦P�Ax�¦�k��.rikT¸\��¦{z|x�r��k
�Ck ÂPu�Ãvwz|q u ts��z`tyk��svwkTq\ryk,M�¦�k��Z��zÙ�°x{ryx�z`q��?�Ck�� � ¤ �.z|q\r�v h z`x¶�.x�k��Z�Ck�l u q�x jkTtyk ju,vwk�ÅA¥�k�¦{k���v h kTl~x�q��
��u t�vwz|¥�ts¥��i��u�tf¦�k�vwz|¥�t�u q\riÂ9z|tsl?kTq\ri�\k��iu�ty��tsk��w��u ����kT¦��ko�Æ�kT��u tsrK�dº�»FuotKu`vwx�q�k
�[©ª¥�q'�i�kT��u�tyrfk��.ri¥�q�­��
�
�°k��iÂ9kT¥�x{¦�¦�k��f�°z|q\r��Ck���� ¤ z`¥�®AkTtyr���¾9z|¥�¦�u�rskTtytsk|ÀK��kTr�v h u`ÅR¥�k�¦{x��`q�kMu�����u tsryx{kTqCr ju�¥�qV�°kT¥�¦7�Æ�k���u tsrT��x<ºªkÙ�
v h u`ÅR¥�ko¦�x{�|q�kMq ©ªk��.r
u ¦{x�l?kTq\r��kÐÅR¥�kM®\x¶uZ¥�q"�.kT¥�¦)v h kTl?x�q��kT¦{k�vwrstyx¶ÅA¥�kAº�­�k���vw¦{x�kTq\rK�f��kT¥�®AkTq\rMÎk�rytykZ�.x�rs¥f�k��
�°¥�tfq(© x�l?��z`tyrykÐÅR¥(© kT¦�¦{kÁ¦{x��`q�kA�Ck�rfq�k��°z|q\r�u ����tyz�®\x¶�°x{z|q�q��k��ÁÅA¥�k��°x�vdkTryrsk�¦�x{�|q�k�¦P©ªk��.rTº
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»Fu�§��`¥�tyk < tykT��t��k��°k�qCrsko¥�q�rskT¦¢t��k��°k�u ¥�¥�rsx�¦�x��\�k�kTq�l?x{¦�x{kT¥'�°k�l?x½}Pty¥�t�u ¦Pº��Á»�k���­��N�.z|q\r�tskT��t��k��°kTq\r��k��
��u t��Ck��i�`tyzA��vTu�tyt��k��w��¦�k��Á� ¤ r��kT¦��k�vwz|l~l?u�q��i�k��f¾WkÙºª��º{�C¦P©½� ¤ �|�AÀf��u t��\k��Áv�u tyt��k��f�Ck
rKu�x�¦{¦�k�l?z�ÄAkTq�q�kA�AkTr
¦�k��Á� ¤ l'u q\¥�kT¦��Á¾9kAºª��º���¦<©]� ¤ < �RÀf��u�t
�Ck��f��kTryx{rK��vTu tst��k��dº[»�k��Áz`ty�Au�q�k��Á�`tyx��C�k��
¾°� ¤ �C� < >�� < �C�(�`�C�F�|�C�
m|�C��k�r�m�@RÀ��°z`qCr�z|¥�®AkTtyr��w�Ck�rf¦�k��fu�¥�rytsk��Á�.z|q\riÂ9kTtylÏ�k��wº�»�k����i�kT��u�tyr��iz|q\r��Ck��fvwz|¥�¦{kT¥�t��f�Cx½¿��kTtskTqCrsk��wº

«7q·vTu|���Ckf�Æ�kwÂPu ¥�rÆ¾<vdz|¥�tsr°} vwx�t�vw¥�x�rdÀ���kTtyl'u�q�kTq\r(�.¥�t¢¥�q�kiz`¥M��¦�¥��.x�kT¥�tK�[¦�x{�|q�k��w�T¦�k��(­��,u ¦�x{l?kTq\rKu�qCr vwk��
¦�x��`q�k��(�Cx����yz`q�vwryk�qCr��CkÆl'u q�x jkTtsk juÁ��tsz|r��k��|kTt�¦�k�tyk��°rykÆ�CkÆ¦�kT¥�t��i�kT��u�tyr��[© ¥�q�kÆ�°¥�tyryk�q��°x{z|q(º`p<¦\�w©¬u��|x{r7u�¦�z|t��7�Ck
¦�z\vTu�¦�x¶�.kTt�¦�k��¢��z`tyryx{z|q����7ÂPu ¥�rsx�®Ak��d�|�\kf¦�k��¢x��°z`¦�kTt�kTqZz|¥�®\tKu�qCr7¦{k���� ¤ r��kT¦��k�vwz`l?l'u q¨�i�k��[ÅA¥�x�¦{k��¢kTq\ryz`¥�tyk�qCr��
kTr
�CkMt��k�u ¦{x�l?kTq\rykdtf¦�k�� ��z|tsryx{z|q��
q�z|qC}9ÂPu ¥�ryx�®Ak��ÁkTq�z|¥�®Ct�u q\r�k�rÁÂ9kTtyl u q\r��Ck��Áz`ty�Au�q�k��
r��kT¦��k�vwz|l~l?u�q��i�k��
�Ck
l'u q�x jkTtyk juMtyk��Cx{tyx{�|kTtÆ¦�k
vwz`¥�tKu�qCr�®AkTt��ivwk��i��z`tyryx{z|q��dº[p<¦ �w©¬u��|x{r��Cz`q�v
�[©ª¥�q ��tyz|��¦ jkTl?kÐ�Ck��Cx¶u��|q�zÙ�°ryx�v|�
vwz|¥���¦T�k ju ¥�q"��tyz|��¦ jkTl?kZ�\k?tyk�v h kTt�v h kZ�[©ª¥�qµ��¦�u q,�Ck~tykT��tsx¶�.k?vwz`q��°rsx�rs¥f�k'�[© z|tK�\tyk��
�[© z|¥�®AkTtsry¥�tsk�k�rM�Ck
Â9kTtyl?k�ry¥�tskAº � z`¥�tÁ¦{k�t��k��°z|¥¨�CtykA��z`q��Cx��°��zA�.kM�[© ¥�q�k
�\¥�t��kTk��Ck
¦P©ªz|t��Ctyk��Ck�ÅA¥�kT¦�ÅR¥�k���l?x{qC¥�rsk��wº

²�vwry¥�k�¦�¦�k�l�kTq\rT�T¥�q?z|���k�tKu rskT¥�t��°k�v h u�ty�`k
�Ck�vwkTryrskÁr`Îu|v h kA�A�\z|q\ri¦�k��M�k�rKu ��k��f�.z|q\rf�Æ�k�rKu x{¦�¦��kTk��7��u�q���¦{k��
��u t�u �|t�u � h k��7�°¥�x�®`u q\rK�dº � z|¥�t)vwk�vdx<�Kx�¦\�.k��¨u|�°k��°¥�t��.z|qMkT¸\��kTtyrsx¶�.k�u x{q��°x\ÅA¥�kÆ�°¥�t)�Ck��[��¦¶u q¨�¢�Ck�tskT��tyx��°k���tskw}
�kTrKu���¦�x��wº g z|¥����CkT¥�¸��.z|q\r7�.�f�k�vwx]§FÅR¥�k�� juÁ¥�q·�yv h �kTl'u�q�z|l?x{q�u ¦\�\¥ot��k��°k�u�¥(�Tx<º kAº����yu�vwz`qC§��`¥�tKu�ryx�z`qMq�z|tsl'u ¦{k
�[©ªkT¸\��¦{z|x�r�u rsx�z|q º7«�­�³3�kTry¥¨�Cx�k'¦<©¯u ¥�rsz|l'u�ryx��yu rsx�z`q,�Ck�¦�u�tykT��tyx¶�.kA�¢k�q ®\¥�k��[©¯u lÏ�kT¦{x�z`tykTt��yu�tKu���x¶�\x�r��kÙ�7¦¶u
ÅR¥�u�¦�x{r��kM�\k��Á��¦�u q��d�[kTr�¦{kMrytKu�x�rskTl?kTq\rf�[© x�q�vdx¶�CkTq\rK���CkM�`tKu q¨�Ck?u�l?��¦{kT¥�t
¾WkÙºª��º{�[�Æ�kwÂPu ¥�r���l�¥�¦{ryx{��¦�k��KÀ�ÅA¥�x
z|��¦{x��|k�qCr ju��d©y�kT¦{z|x��`q�kTt��C¥��sv h �k�l'u�q�z|l?x{q�u ¦Pº
��
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»Fufr|Îu`v h kf�CkÆ�Æ�kTrsk�vwrsx�z|q��Ck��%��z|tsryx{z|q��%ÂPu�¥�ryx{®Ak��(�C¥
t��k��°k�u�¥ok��.r%ÂPu`vwx�¦{x�r��k�k7��u t�¦¶ui��t��k��.kTq�vwkÆ�Ck�vTu ��rskT¥�t��w�
u ����kT¦��k���r��kT¦��k��°x��`q�u ¦{x¶�su ryx{z|q��Z�CkV�i�kwÂPu ¥�r�¾ g ±\­
ÀK�i��¦�u|vF�k����.¥�t�¦{k��?� ¤ r��kT¦��k�vdz|l?l~u q��Æ�k��wº ¤ k���v�u ��rskT¥�tK�
x�q��Cx�ÅR¥�kTqCr��w© x�¦��Áz|q\r�� ®\¥µ��u|�s�°kTt�¥�q"�Æ�kwÂPu ¥�r��?z|¥µq�z|q(�(xPºªkAº{���°x�¥�q �i�kwÂPu ¥�ro�.kMrytsz|¥�®AkM��¦{¥���kTq u�®`u�¦��°¥�t
¦�kT¥�t��Æ�kT�¨u tyr�º � u t�kT¸\kTl?��¦�kA�\�°x)¦¶u�¦{x��|q�k�tskT¦�x�u q\rÁ¦{k���� ¤ @�k�r
��k��.r ÂPu�¥�ryx{®AkA��¦{k�­�� < �\x¶���yz`q�vwrskMkTrÁ¦{k��g ±\­��Ck��Á� ¤ �
kTr @M�Ck�®Ct�u x�k�qCr�x�q¨�Cx¶ÅA¥�kTt�ÅA¥�k�¦�u���u�q�q�k
k��.rikTq'uT®`u ¦P�\u ¦�z`tK�fÅA¥�k
vwk�¦�¦�k��7�Ck��f� ¤ =
k�r >�@
�CkT®\tKu x{kTq\rix�q¨�Cx¶ÅA¥�kTt�ÅR¥(© kT¦�¦{kÁq ©ªÄ?k��.rf��u|�dº
]�u�¦ h k�¥�tykT¥¨�°kTl?k�qCr��w¦�k�� g ±\­´q�k��.z|q\r7��u|�7rsz|¥��yz`¥�tK�¢§Fu���¦�k���M|kT¦�¦{k��[��kT¥�®AkTq\rfÎkTrytskfkTqM��u q�q�k
¾WkT¦{¦�k��(q�k

�Cz|q�q�kTqCr���u`�i�[© x�q��\x¶vTu�ryx�z`q[ÀK��kTr�lµÎkTl~k�l~kTqCrsx�tÆ¾WkT¦{¦�k����Cz`q�q�kTq\ri¥�q�kÁx{q��Cx¶v�u ryx{z|qMkTtstyz`qf�kTk|À�ºAp<¦�kTq~�i�k�vwz`¥�¦�k
��¦�¥��.x�kT¥�tK� h Ä\��z`r h jk��°k��f�Ck�¦�z\vTu�¦�x¶�su rsx�z|q��C¥��Æ�kdÂPu ¥�r���ÅA¥�x(vwz`tytsk��°��z|q¨�CkTq\r juo��¦�¥��.x�kT¥�tK� h Ä\��z`r h jk��°k��f�.¥�tf¦�k
l?z\�Ck��Ck�Â9z|q�vdryx�z`q�q�kTl~kTqCr��Ck�� g ±\­�º � u�tÁk�¸CkTl~��¦�kA�Ù�°x�¦�k�­�� < �\x¶���yz`q�vwrskA���.x7�.kT¥�¦�k
¦�u g ±\­ �Ck
¦<©]� ¤
@�x�q��\x¶ÅA¥�kM¥�qµ�Æ�kwÂPu�¥�r
kTqµuT®`u ¦<�FkTr
�°x)¦<©ªz`qµ�°¥�����zÙ�°k?¥�q"�Æ�kdÂPu ¥�r�¥�q�x¶ÅA¥�kA�Fu ¦{z|tK��x{¦7Ä�u'vwx{q�Å h Ä\��z|r h jk��°k��
��zÙ�y�.x���¦{k��wº�±Az`x�rfvdkT¦�¥�x]}.vdxCk��.rikTq~u l~z|q\ri�\k�� � ¤ �
kTr > @C��u ¥�ÅA¥�kT¦FvTu`� @�l~kTqCr��|�.z|x{rix�¦�k��°rÆkTq?uT®`u ¦ �CkX>�@C�
kTr > @�kTrX@ol~kTqCrskTq\rT�A�.z|x�r�x�¦Fk��°rfk�qCrstyk
�okTrX@\��kTr��okTrX@ol?k�qCrskTqCr��A�°z`x�rfx{¦(k��°rfkTq\rytsk @okTr�=Ù��kTr��ol?kTq\rT�
�°z|x{r�kTqC§�q?x{¦�k��.rikTq~uT®|u�¦F�Ck =A�AkTrÆ�
kTr =�l?kTq\ryk�qCr�º�p ¦�kT¸\x¶�.ryk��Ck�����t��kwÂ`�kTtyk�q�vwk��¢k�qCrstyk�vwk�� h ÄC��z`r h jk��.k�� M\¦¶u
��tyz`��u ��x{¦�x{r��k��[©ª¥�q��Æ�kwÂPu�¥�r�lZ¥�¦�rsx���¦{kÁk��°rfÂPu x���¦�kM�\kT®`u q\r�vwk�¦�¦�kÐ�[©ª¥�q�k g ±\­Nl?k�qCrskT¥��°kÙ�CkTr�vwkTrsryk��CkTtsq�x jkTtsk
k��°rf��¦{¥��ix�l~��z`tyr�u q\ryk
�.x¢¦�u g ±\­Óq(© x�q��\x¶ÅA¥�k
u ¥¨vw¥�q��i�kwÂPu�¥�rÁk�q�uT®`u ¦�ÅA¥�k��°x(k�¦�¦�k�kTq'x�q��Cx�ÅR¥�k�¥�q(��vTu tf¦{k��g ±\­¼q�kf�Æ�kTryk�vdrykTq\r(��u|�7rsz|¥��¢¦{k��(r°Ä\��k����Ckf�Æ�kdÂPu ¥�r��wºC±Ak�¥�¦�kÆ¦¶uf� h u|�.k��Ckft��k�u ¦�x{l?kTq\rKu�ryx�z`q���kT¥�r7��kTtsl?kTrsrytyk
�Ck��Cx¶�svwtyx{l?x�q�k�t7kTq\rytyk�¦�k�� h ÄC��z`r h jk��.k��w���.¥�tyrsz|¥�r�¦�z`tK�sÅR¥(© kT¦�¦{k��.k
��u|�s�°kol u ¦<º
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»�k�����z|tsryx{z|q���ÂPu ¥�ryx�®Ak��Mu�Ä\u�qCrØ�kTr��k�¦�z\v�u ¦�x��\�kTk��w�7¦¶u���tskTl?x jk�tykØ�kTrKu���k�k��°r~�Ck�¦{k���x��°z`¦�kTtMkTqØz|¥�®\tKu�qCr

¦�k��o� ¤ r��kT¦��k�vwz`l?l?u�q��Æ�k���ÅR¥�x�¦{k���kTq\ryz`¥�tyk�qCr�º � ¥�x¶�
¦�k��
��z`tyrsx�z|q¨�oq�z|qC}9ÂPu ¥�ryx�®Ak��o�°z`qCr�t��k�u�¦�x{l?kTq\r��kTk��fkTq
l'u q5a
¥�®\tKu�qCr��Ck��fz|ts�Au q�k�� r��kT¦��k�vwz|l?l u q��Æ�k����\kÐÂPu�Ãvwz|q ju�tsk��Cx{tyx��`kTti¦{k�vwz|¥�t�u q\rf®AkTtK�fvdk��i��z|tyrsx�z`q��wº � u t
kT¸Ck�l?��¦�kÙ�(�°xfq�z`¥��?�.¥��°��k�vwrsz|q��M¦¶u���z|tsryx�z`q¼kTq\rytsk'¦�k���� ¤ @�kTr:=A�7¦P©ªx��°z|¦�u rsx�z|qØvwz`q��°x��°rsk ju�z|¥�®\tyx{tZvwk��
z|ty�Ùu q�k��w�[kTr�¦¶uZt��k�u�¦�x�l~kTqCr�u rsx�z|q ju���u t�kT¸Ck�l?��¦�k�tykdÂ9kTtyl?k�ti¦�k·­�� < ��z`¥�t�t��k�u ����tyz�®Cx��°x{z|q�q�k�tÁ¦{k�� ¦{x��`q�k��
kTq'u l~z|q\rf�Ck
¦<©]� ¤ @C�Ck�rT�C�¨u tfkT¸\kTl?��¦{kA�|kTr�Â9kTtyl~kTt�¦<©½� ¤ �o��z|¥�tft��k�u�����tyz�®\x¶�.x�z|q�q�kTtf¦�k���¦�x{�|q�k���kTq�uT®`u ¦
�Ck
¦<©½� ¤ =�®Cx�uo¦�k
­�� @\º

¤ k�tyrKu�x�q�k���vdz|q\rytKu�x�q\ryk����.k���zA�°k�qCr��CÅA¥�xF�Æ�kTrskTtyl~x�q�kTq\r)ÅR¥�k�¦¶���°z`qCrÆ¦�k��7��¦�u q��Æ�CkÁtskT��tsx¶�°k ��� �3�
	 	���#�����	 M
v h u`ÅR¥�ko­�����tsk��°�(º�v h u`ÅR¥�k
¦{x��|q�kA��q�k
��kT¥�rfÂ9z|¥�tsq�x�t���tyk��.�(º�q�ko��kT¥�r��.¥�����z|tsrykTt��[ÅA¥(©ª¥�q�k�vwkTtyr�u x{q�k���¥�x�� }
�yu q¨vwkil'u�¸Cx{l'u ¦{kAºT��qMtyx¶�sÅR¥�kf�Cz`q�vf�Ckiq�kf��u|�¢��z`¥�®Az|x{t�u|v h kTl?x{q�kTtF¦�kfvdz|¥�t�u q\r7®Cx�uÁvdkTtyr�u x�q¨�¢v h kTl?x{q��w�dq�x
t��kT¥��s�°x{t ju�t��k�u ¦{x�l?k�qCrskTt7ryz`¥�ryk���¦�k�����z|tsryx�z`q��fq�z|qC}9ÂPu ¥�ryx�®Ak�� juol?z`x�q����Ck
�Æ�k�v h u ty�`kTti¥�q�­�� �[© ¥�q�k��¨u tyrsx�k
�Ck��suov h u ts�|k�u ��t jk���¦P©ªx{q�vwx¶�\kTqCr�kTrÆ�Ck�¦¶uÁÂPu x{tyk�tykT��tykTq��\tyk���u tÆ�[©¯u ¥�rstykAº\p.�i�k�u�¦�kTl?k�qCr��T¦¶u�tykT��tyx¶�.k��d©ªkw¿Fz`tKvwk
u ¥��s�°xF�[©ªz`��ryx{l?x¶�.kTt)vwkTtyr�u x{q��¢��u�tKu l jkTrytsk��w�Avdz|l?l?k�t��k�u ����tyz�®Cx��°x{z|q�q�k�t7¦�kfl'u�¸Cx{l�¥�l��Ck�vwz`q��°z`l?l'u rskT¥�t��
��zÙ�y�.x���¦{k�� k�q���tsx�®\x�¦��k��|x¶u�qCr�vdkTtyr�u x�q¨�Ávw¦{x�kTq\rK����tyx{z|tsx�rKu�x�tsk��Ávdz|l?l?k�¦�k�� h Îz`��x�r�u ¥�¸F��l?x�q�x{l?x{�°kTtÆ¦�k
q�z`l���tsk
�Ckol'u�q5a
¥�®\tyk��fuT§�q��Ck�tyk��.rykTt���tsz\v h k·�C¥��sv h �kTl'uoq�z`l?x�q�u�¦<�\kTr��k�ÅR¥�x{¦�x{��tykTtÆ¦�k��fl'u�ty�|k��Á�Ck
��¥�x¶�y�su q�vdk
�Ck��f­�� k�q ��t��kT®\x¶�.x�z|q��Ck
¦�uo��tyz\v h u x{q�k h kT¥�tsk��Ck
��z`x�q\rykAº
],Îk�l?kÆ�°x�¦�k��Æ�kdÂPu ¥�rÆu��kTr��k�vdz|tytsk�vwrskTl?kTq\r(¦�z\vTu�¦�x��C�kA��¦¶u�tyk���tyx��°kfk��.r7tykTq¨�C¥�k��Cx
L vwx�¦{k���u t�¦�kfl u q�ÅA¥�k��Ck

§Fu ��x{¦�x{r��k��Ck��7r��kT¦��k�vdz|l?l~u q��\k���¾ g ¤ À��Ck��Hz`ty�Ùu q�k���r��kT¦��k�vwz`l?l'u q¨�i�k��wº \ q�k g ¤ ��kT¥�r
Îk�rytykfk�q���u�q�q�kM¾9kT¦�¦{k
q�kirstKu q¨�°l?kTr���u`�¢¦<© z|tK�\tykfÅA¥�x\q(©ªk��°r)�Cz|q�vi�¨u|�¢kT¸Æ�k�vw¥�r��kik�r¢¦{kf�°x{�|q�u�¦�kÆkTqMtykTrsz|¥�tsq�u q\r7¥�qZu`vTÅA¥�x�r�qf�kT�Ùu ryx]ÂdÀK�
kTr7lµÎkTl~k�l~kTqCrsx�tÆ¾WkT¦{¦�kÆrytKu�q��°l~kTr7¦<© z|t��CtykfkTr�tskTryz`¥�tyq�k�¥�q~u|vTÅA¥�x{r7��zA�°x{ryx]Â�u ¦{z|t��iÅA¥�kf¦¶u�l'u�q5a
¥�®Ctskfq(©ªk��°r
��u|�fkT¸Æ�k�vw¥�r��kTk�v�u tf¦<© z|ts�Au q�k�k��°rfkTq'��u�q�q�k|À�º�­�u q���¦¶uo��¦{¥���u tsr��Ck��fvTu`�Á�F©¬u|v�ÅR¥�x{ri��zA�.x�rsx½Âs��x�¦Fk��°rfrsz|¥�r��Ck
l�ÎkTl?k���zA�y�.x���¦{kM�Ck·�yuT®Az|x{t��.x¢¦P©ªz`tK�CtskMuM®Ct�u x�l~kTqCr~�kTr��k�kT¸Æ�k�vw¥�r��k�k�q�vwz`q��°¥�¦{rKu�qCr�¦¶uMr��kT¦��k��°x{�|q�u�¦�x��yu rsx�z`q��Ck
��zÙ�°x{ryx�z`q´¾ g ± � À��Ck~¦<©ªz`ty�Ùu q�kA��ÅA¥�x7x{q��Cx¶ÅA¥�k~�°xÆvwkZ�Ck�tyq�x{kTt
k��°r
z|¥�®AkTtyr
z|¥µÂ9kTtylÏ�kÙº � u�t°Â9z`x¶�
vwkT��kTq���u q\rT�
¦<©ªx{q�vwkTtsryx{ry¥��Ck
q�kM��kT¥�r���u|�ZÎkTrstykM¦{kT®Æ�k�kMvTu�t�¦¶u g ± � k��°r�kTq��¨u q�q�k�¾Wq�kMtykTrsz|¥�tsq�kM��u|�
�[© x�qCÂ9z`tyl'u�ryx{z|q[À�º
»�z|tK�sÅR¥ ©ª¥�q�­��¹�Cx¶�{�yz|q�vdryk
u�¥�vdz|¥�t��i�Ck
¦¶u
tykT��tyx¶�.kA�Ax�¦�k��.rfu ¦{z|t��f�Cx
L vwx�¦{k��Ck
�su�®Az`x�t��°x(vdk�vwx�k��°r��7Î¥ juo¥�q�k
l'u ¥�®`u�x¶�°k�¦�z\vTu�¦�x¶�su rsx�z|qV�C¥��Æ�kwÂPu ¥�r�� ju�¥�q��\kT¥�¸\x jkTl?k��Æ�kwÂPu�¥�r�ÅR¥�x(q ©¬uT®`u x�rf�¨u|�f��¥,ÎkTrstyk��Æ�kTrsk�vwr��kA�Cz`¥ juM¦¶u
l'u ¥�®`u�x¶�°k�kT¸Æ�k�vw¥�ryx{z|q'�F©ª¥�q�k
l'u�q5a
¥�®\tyk
u`vTÅR¥�x�ryr��kTk���zA�.x�rsx�®AkTl?k�qCr�º

� z|ryz`q��MÅA¥(©ªx{¦�k��°rMtKu�x¶�.z|q�q�u���¦�k��CkZÂPu x�tsk?¦<© h Ä\��z|r h(jk��°k ÅR¥(© ¥�q�k g ±\­ q�k'v h u q��`k?��u|�Z�Ck?l~z\�Ck'�Ck
Â9z|q�vwrsx�z`q�q�kTl?k�qCr���kTq���u�qCr
¦¶u'tykT��tyx¶�.kAº(«7qµtykT®`u q¨v h kÙ�[¦�kZl?z\�CkZ�[© ¥�q�k g ± � ��kT¥�rµ�kT®Az|¦{¥�kTt
�\k?vwz`tytsk�vwrju k�q´��u q�q�k�kTr'®\x¶vwkd}<®AkTt��yu ju"ryz|¥�r l~z|l?kTq\rTº ¤ kT¦�¥�x
�[©ª¥�q�k g ¤ ��kT¥�r��kT®Az`¦�¥�k�t ju"ryz|¥�r l~z|l?kTq\rZ�Ck
vwz|tstyk�vwr ju'kTq"��u�q�q�k?z`¥ l~kTqCrskT¥�t
uT®Ak�vo¥�q�k'vwkTtsrKu�x�q�kZ��tyz`��u ��x�¦�x{r��kA��vwk��o�CkT¥�¸µ�CkTtyq�x�kTt��Ðl~z\�Ck��µ�k�rKu q\r
��k�tyl'u�q�kTq\rK�wº � ¥�x��yÅA¥�k
q�z|¥��fq�k
q�z`¥��Áx�q\r��k�tyk��s�°z|q¨�fÅR¥(©¯u ¥'l?z\�CkÐ�Ck�� g ¤ �Ck�� z`ty�Au�q�k��fl'u q a�¥�®Ct��k��iu�¥
vwz|¥�t��f�Ck�¦�uotykT��tsx¶�.kA�\vwk�vwxFtykT®\x�kTq\r juMvwz|q¨�°x¶�Æ�kTtykTt�v h u|ÅA¥�k�l'u�q5a
¥�®Ctsk�vdz|l?l?kf¥�q�k�u|vwrsx�z|q��.ryz\v h u|�.ryx¶ÅA¥�k
* gih x{kT��u ¥�¸�kTr�u�¦<º¯�|m�����¥�� h l?kTtsx¶vfkTr�u ¦Pº¬��>���­Át�u ��kTt�kTr�u ¦Pº¬� >/.|��z|¥�®|u�qCr��kT®AkTq\ry¥�kT¦�¦{kTl�k�qAr�l?z\�Cx]§�kTtT�Kz`¥�rytsk
¦¶uo��zA�.x�ryx{z|qV�Ck
¦<©ªz`ty�Ùu q�kA��¦{k�l?z\�CkÐ�Ck�Â9z`q�vwryx{z|q�q�kTl?kTq\rÆ�Ck��yu g ¤ º
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»�k���v�u tKu`vwr��k�tyx¶�.ryx�ÅR¥�k��7�Ck�vwkÁ��tyz|��¦ jkTl?k��°z`qCrÆu|�s�°k����Cx]¿��k�tykTq\ryk����Ck�vdkT¦�¦{k��7�C¥Z��tyz`��¦ jk�l?kf�Ck�¦¶u�tskT��tyx��°k
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»�k~��tyz��yk�roÉPO�Ê Q R[É7Ì'k��°r�¥�q"��tsz��ykTr���¦�¥�tsx¶u�q�qC¥�kT¦��Ck?tsk�v h kTtKv h kMkTr·�Ck~�i�kT®AkT¦{z|����kTl?k�qCr�kTq,vwz`¥�tK�ju «�­�³ u ¥ �Æ�kT�¨u tyrskTl?kTq\r ]���± * � ��t���� >/.<ºÁ±Ùz|q�z`�\�ykTr?k��.rT�fkTq\rytykVu ¥�rstyk��d�f¦¶u"t��k�u�¦�x��yu rsx�z`q��Ck�Â9z`q�vð}
ryx�z`q����kT®Az`¦�¥��kTk�����z`¥�tµ¦<©¬u�x¶�Ck ju�¦�u vwz`q��C¥�x{rykØ�Ck���t��k��°k�u ¥�¸ �CkØ�Cx��°rytsx���¥�ryx�z`q0kTr ju�¦{kT¥�t�x{qCr��kT�|t�u ryx{z|q
��u q��~�Ck��Z�°Ä��°r jk�l?k��okT¸\x¶�.rKu q\rK�oz`¥´kTq´vdz|¥�t��?�Ck��Æ�kT®AkT¦�z`����kTl?kTq\rTº7»Fu�tskT��tsx¶�°k�u�¥�ryz`l'u rsx¶ÅA¥�k��Ck��.kTt°}
®Cx�vwk'k��°r'¦<© ¥�q�kV�Ckµvwk��oÂ9z|q�vdryx�z`q��wº � t��k�u ¦�u ��¦{kTl?kTq\rT�7¥�q�k�l'u|ÅA¥�kTrsryk��Æ�k��\xT�kTk ju ¦�u�tyk���tyx��°k��\kµ�°kTts®Cx�vwk
* ,|k h ¦FkTr�u ¦Pº¬�`mC� V tsk��Cx{¦�¦�k�r�k�r�u ¦<º¯� >/.�u��kTr��k?t��k�u ¦{x¶�\�kTk?kTq¼»�k�¦�x¶�.�,kTrokTqØÌKW¶ÊTÉ * ­ÁkT¦�z`¥�x¶�s�|m .<º�»Fu�l u|ÅA¥�kTryrsk
ÉPO¢Ê$QNR[É)ÌMk��°rf¥�qV�°Ä��°r jkTl?k�l?x{¸CrskA�Au�¦�¦�x�u q\rf¥�q�t�u x��°z|q�q�kTl?kTq\ri�¨u|�\�k·�°¥�t�¥�q'l?z\� jk�¦�kM¾9��z`¥�t�¦�uo¦�z\vTu�¦�x¶�su�}
ryx�z`qZ�C¥Z�Æ�kwÂPu�¥�rT��kTr7¦�uÁ®Æ�kTtyx]§FvTu rsx�z`qM�Ckf¦P©¬u|�\l?x¶�s�°x���x�¦�x]r��k��Ck��¢��¦¶u q¨�ðÀ ju�¥�qMt�u x¶�.z|q�q�kTl?kTq\r��Ckfr.ÄC��k��°Ä��°r jk�l?k
kT¸C��kTtsrf¾W��z`¥�tf¦¶u
�\�k�¦�k�vwrsx�z`q�� �kT®`u�¦�¥�u�ryx�z`qZ�[©ª¥�q?��¦¶u�q(�AkTr7¦�u��|k��°ryx{z|q~�Ck�� h Ä\��z|r h jk��°k����.¥�ti¦P©y�kTr�u r��C¥Zt��k��°k�u�¥
kTq'vwz`¥�tK�f�Ck�tykT��tsx¶�.k|ÀKº�«H¦{¦�k�k��°rf¦�u ts�|kTl?k�qCr�u�¥�ryz`q�z|l~kA�Cl'u�x¶�7ÂPu x�rÆ��u t.Â9z|x��fu ����kT¦ juo¦P©ªz|���kTtKu�rykT¥�tÆ¦�z`tK�yÅA¥�k
¦¶uMvwz`l���x{q�u rsz|x{tyk ju��)�kTtykTtfk��°rfrytsz|��x�l?��z|tsrKu�qCrskAº

� z|¥�t���u ¦{¦�x{kTt[¦{k¢ÂPu x{��¦�k���z|¥�®Az`x�t)�[©ªk�¸C��tsk��y�.x�z`q
�Ck��(l?z\�Æ�kT¦{x¶�su ryx{z|q��F�[©¬u`vwryx{z|q���vw¦�u|�y�.x¶ÅA¥�k��d�w¦¶uil u|ÅA¥�kTryrsk
ÉPO¢Ê$QNR[É)Ì"�.k���u`�°kµ�°¥�t?¥�q´l?z\� jk�¦�k��i�k��Cx��k�u ¥�¸Øt��k��.k�u ¥�¸Ø�Ckµ�\x¶�°rstyx{��¥�ryx{z|qÏ�[©s�kT¦{k�vwrstyx¶vdx�r��kÙº ¤ k�l?z\� jkT¦{k
��k�¥�r�ÎkTrytsk?®\¥¼vdz|l?l?kM¥�q¼�.x�lZ¥�¦¶u�rykT¥�t
�Ck't��k��.k�u ¥�¸"��kTtyl?k�ryrKu�qCr��Ck��Æ�k�rykTtsl?x�q�k�t�¦<©s�kTrKu�rot��k��°¥�¦{rKu q\rM�\¥
¦¶u q¨vwkTl?kTq\rf�F©ª¥�q�z`tK�CtskA�(�[© kw¿Fk�vwry¥�kTtÁ¦�u�t��k���u tsryx�rsx�z`qµ�Ck���v h u ts�|k��d�[kTr
�\kM®Æ�kTtsx½§�k�t�ÅR¥�kM¦P©ªz`q�z|��rsx�kTq\rÁ¥�q
�kTrKu�r�u|�Cl?x��y�.x���¦{kAº

� z|¥�t���u ¦{¦�x{kTti¦�u�vwz`l���x�q�u�ryz|x{tyk�¦{x��kTk ju�¦P©ªx�q¨vwkTtyrsx�rs¥��Ck�kTr�u ¥�q�z|lZ��tyk��Ck
��¦�u q����Ck�tykT��tsx¶�.k���zÙ�y�°x{��¦�k��w�
¦¶u�l'u|ÅA¥�kTrsryk?ÉPO�Ê$QNR[É)Ì ÂPu x{r���¦{¥��°x{kT¥�t�� h ÄC��z`r h jk��.k��Z�°x�l~��¦�x]§FvTu rstyx�vwk��w���Æ�k�vwtyx{ryk��Mvwx]}.�\k��y�.z|¥��dº ¤ k�� h ÄA}
��z`r h jk��°k���Â9z|q\r�ÅR¥�k�¦�u�l'u|ÅA¥�kTrsryk���kT¥�r'q�k��¨u|� t��kT¥��s�°x�t ju"t��k�u ¦�x{l?kTq\rykTtM¦{k�����z|tsryx{z|q��'q�z|qC}9ÂPu ¥�ryx�®Ak��w�
q�z|r�u l?l?k�qCr7k�q�v�u|���[©ªx{q�vwx¶�\kTqCrÆ�Ck
�`tKu q¨�CkMu�l?��¦�k�¥�tTº

� tskTl?x jk�tykTlZkTqArT��¦¶u
l'u|ÅA¥�kTrsryk�k��°rÆ¦�x{l?x�r��kTk ju
¥�q��i�kT��u�tyr�ÂPu�¥�ryx]Âs�CkTr juo¥�q��.kT¥�¦F�i�kwÂPu�¥�r��°¥�t�vwk
�Æ�k���u tsrTº
¤ k�vwx ju"¦<©¯uT®|u�qCr�u �`kµ�Ck"�.x�l?��¦�x½§¨kTtM¦�k���tsz\vwk��s�°¥����Ck"�\x¶u �`q�zA�.ryx�v�Mix�¦
�.¥�L~r��\k"vwz`q��°x��i�kTtskTt?ryz`¥�ryk�� ¦{k��
��z`tyrsx�z|q¨�o�°¥�t�¦{k?�Æ�kT��u tsr�ÂPu ¥�rsx½Âs�(kTr
�CkZ��t��kwÂ`�kTtyk�t�¦�k���¦{z\vTu ¦{x¶�yu�ryx{z|q���x�q¨�C¥�x¶�su q\r
¥�q"q�z`l���tskol?x{q�x�l u ¦��Ckg ±\­�l~kTqCrskT¥��.k��(u ¥Z®C¥~�Ck���x�qCÂ9z`tyl'u�ryx�z`q��7ÅA¥(©ªk�¦�¦�k���Â9z|¥�tsq�x¶�s�°kTq\rTº ¤ k�vwx ju
u ¥��s�°x�¦<©¯uT®|u�qCr�u �`k��Ck��°x{l?��¦�x]§�kTt
¦�ko��tyz\vwk��s�°¥����CkM�)�k�qf�kTtKu�ryx{z|q �Ck�����¦¶u�q��
�CkMtyk���tyx��°kAºF«7q�kw¿FkTr��[z|qµ��kT¥�r�u ¦{z|t����Æ�k�vwz|l~��zÙ�°kTt�¦¶u�tskT��tyx��°k
kTq >�� h u`�°k��Æ�Cx¶�.ryx�q¨vwryk���M|x¶�.z|¦¶u�ryx{z|q'�Ck�¦<©¯u l?z`qCr)�C¥'�Æ�kwÂPu ¥�rÆ��z|¥�tÆ¦¶u|ÅA¥�kT¦{¦�kfx{¦��°¥�L~rf�F©ªz|¥�®Ctsx�t7¦P©ªz|ts�Au�q�k�kTq
u l?z`qCr��Ck�¦¶uM��z|tyrsx�z`q�ÂPu ¥�rsx�®AkA�\tykT��tsx¶�.kM�Ck��f��z|tsryx�z`q��Áq�z`qC}9ÂPu ¥�rsx�®Ak��fkTq�u�l?z|q\rT����z`¥�t�¦¶u`ÅR¥�kT¦�¦{k�x�¦)�°¥�L~r
�Ck?t��k�kTq�vw¦�u q�v h kTt
¦�k~­�� uTÄ\u�qCr·�Cx¶�{�yz|q�vwr��kA�¢x��°z`¦¶u rsx�z`q,uT®|u�¦�ÅR¥�xik��.rM�°Ä\lÏ�kTrstyx�ÅR¥�k ju�¦P©ªx��°z|¦�u rsx�z|q u l?z`qCr��
��¥�x¶�itskT��tsx¶�°kÐu�®`u�¦<º

»Fu'tykT��tyx¶�.k?uT®`u ¦Æk��°r�kw¿Fk�vwrs¥f�kTkMkTq"k��°ryx{l'u q\r�¦¶u�v h u�ty�|k u tyk���tykTq¨�CtykA�F��¥�x¶�
kTqµkT¸�u�l?x�q¨u q\r�ryz`¥�ryk��
¦�k���vwz|lZ��x{q�u x��°z|q¨�Á�[© z|t��Ctyk����Ck�Â9kTtsl?kTrs¥�tyk
kTr��[©ªz`¥�®AkTtsry¥�tskM�[© z|ty�Ùu q�k��Ð��kTtsl?kTrsrKu q\rf¦¶uZt��k�u�¦�x�l~kTqCr�u rsx�z|q
�yu q¨��ryt�u q��<Â9kTtyr��Ck�v h u�ty�`k��.¥�ti¥�q~rytyz`x¶�.x jkTl?k�­��
º¨»�k�����¦�u q���t��k��.¥�¦�r�u q\rK���°z`qCr�u ����kT¦��k��7��¦¶u�q��i�Ck�q�x{®Ak�u ¥
< º(±Ax�u ¥�vd¥�q���¦¶u�q��Ck�q�x�®Ak�u ¥ < t��k�u ¦�x{l?kTq\rKu�qCr�ryz`¥�ryk�� ¦{k�� ��z`tyryx{z|q���q�z|qC}9ÂPu ¥�ryx�®Ak�� q(© k��°r�u|�\l?x¶�s�°x���¦�kA�\¦¶u
l'u|ÅA¥�kTrsrykfÉPO�Ê Q R[É7Ì�Â9z|tsl?k�u ¦{z|tK�i¦{k��7��¦¶u�q��i�\k�q�x�®Ak�u ¥~� ju��¨u tyrsx�t��[©ª¥�qZ��¦�u q'�Ck�q�x�®Ak�u�¥ < �\�kT¦{k�vwrsx�z|q�qf�k
��u tÆ¦<©ªz`�f�kTt�u ryk�¥�t�kTr�q�k�t��k�u ¦�x{l?kTq\rKu�qCr)ÅR¥ ©ª¥�q�k���u�tyryx{k
�Ck��7��z|tsryx{z|q��iq�z`qC}9ÂPu ¥�rsx�®Ak��dº ¤ k�����¦¶u�q��i�Ck�q�x{®Ak�u ¥
�·Â9z`qCr�u ����kT¦ juZ�[©¬u�¥�rytsk��Á­��Ó�\ko�.k�vwz`¥�tK�f��z|¥�t
�Æ�kT¦�k��.rykTtf¥�q�ko��u�tyrsx�k��Ck���v h u ty�`k����Ck���­��0�Ck��°k�vwz`¥�tK�
�C¥¼q�x{®Ak�u ¥ < º ¤ k�����¦¶u q¨��qf�k�vwk��y�°x{rKu�qCrM¥�qØ��tyz`ryz\vwz`¦�kV�Ck�vwz|l?lZ¥�q�x�vTu rsx�z`q"vwz`l?��¦{kT¸Ck~uT®Ak�v?¦�k�vwkTq\rytsk
�Ck��Cx��°rstyx���¥�ryx{z|q(�7¦P©ªz|���kTtKu�rykT¥�tZk��.r?�.z|¦�¦{x¶vwx{r��k?��z`¥�t'v h z|x��°x�tM¦{k���¦�u q ju"u ����¦�x¶ÅA¥�kTtM�¨u tyl~x�vwkT¥�¸,�)�k�qf�kTt��kÙº
�Á¥ ©ªkT¦{¦�k��°k�ty®Ak��Ck��¨u|�°k ju
¥�q�k
�\�kT¦�k�vdryx�z`qZu ¥�rsz|l'u�ryx�ÅR¥�k�z|¥'¥�q�k��\�kT¦�k�vdryx�z`q��¨u tf¦<© z|���k�tKu rskT¥�t��|¦<©s�kT®`u ¦�¥¨u ryx{z|q
÷¢÷ ò,d�ødýwýdü
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�Ck��Á��¦�u q�����tskTq���kTqµvdz|l?��rsko¦{k���vwtsx�r jk�tyk��fl?kTq\ryx{z|q�q��k�� kTqµ�.z|¥��<}.�.k�vwrsx�z|q ²oº < º¬m\�[l'u�x¶�f��u|��¦�k��Átyx��yÅA¥�k��
�[©s�k�v h k�v`º ¤ © k��°r��Cz|q¨v�¦¶uM�\kT¥�¸\x jkTl?k��°x{l?��¦{x½§FvTu�ryx{z|qZkw¿Fk�vwry¥��kTk���u�tÁ¦�uol'u|ÅA¥�kTrsryk�ÉPO¢Ê$QNR[É)Ì�º

»Fu�rytsz|x��°x jk�l?k?�.x�l?��¦�x½§�vTu rsx�z|q ��u�q���¦�u�l'u|ÅA¥�kTrsrykZÉPO¢Ê$Q R[É7Ì�k��°rM¦{k'��tyz\�C¥�x�rZ�[© ¥�q�k'�|k��.ryx{z|q¼q�z|qC}
�°Ä��°r��k�l'u rsx¶ÅA¥�k��Ck�� h Ä\��z|r h jk��°k��ik�q'vwz|¥�tK�f�Ck�tskT��tsx¶�°kÙ�R�¨u tf¥�q'tKu�x¶�.z|q�q�k�l?kTq\ri�\k�r.ÄC��k
�.Ä��.r jkTl?k�kT¸\��kTtyr�º
¤ kTryrsk��`k��°rsx�z`qok��.r(¦¶uf�°¥�x�®`u q\rykAº|»�z`tK�7�\k�¦P©ªx��°z|¦�u rsx�z|q�u�l?z|q\r7¾9tyk��.�(º�uT®|u�¦WÀ��|�.xA¦�k��[x{qCÂ9z|tsl'u rsx�z|q¨�[rytKu�q��°l~x¶�°k��
��u t�¦¶u g ¤ z|¥~¦¶u g ± � �Ck�vdkTr7z|ts�Au�q�kÁ¦�u x��y�°k�qCr��.¥�����zA�.kTtfÅA¥�kf¦P©ªz|t��Ctykfq ©ªk��.r7��u|�7��u`�y�\�kA�A¦�kf��tsz\vwk��y�.¥���k��°r
t��kTx{r��kTt��ki�.¥�t�¦<© z|ty�Ùu q�k��.¥�x�®`u�qCr�kTqZu�l?z|q\ri¾9tyk��.�(ºAuT®`u ¦9ÀKºC»�z`tK���Ckf¦¶u�tskT��tyx��°k�u l?z`qCr��|�.x�¦�k�­��,t��kTk�q�vw¦¶u�q�v h �k
tyk��Cx����yz`q�vwrykÙ�7�°k�¥�¦�k'¦<© h Ä\��z|r h(jk��°k��Ck�¦�z\vTu�¦�x��yu rsx�z`q´�C¥Ï�i�kwÂPu ¥�rMk��°rZt��kT®\x¶�\�kTk?��¦{¥��MkTq´u�l?z|q\rTº)«HqØl?z\�Ck
x�q\rykTt�u|vwrsx½Âs�w¦�u l u|ÅA¥�kTryrsk7ÉPO�Ê Q R[É7Ì��CkTl'u�q��Ck ju ¦P©ª¥�rsx�¦{x¶�yu�rykT¥�t��w©ªx{¦A��t��kdÂ jkTtyk���tsx�®\x�¦��k��|x�k�t[¦<© h Ä\��z|r h(jk��°kÆ�[© ¥�q�k
l'u ¥�®`u�x¶�°k)¦�z\vTu�¦�x¶�su rsx�z|q��C¥��Æ�kdÂPu ¥�r�z|¥
��x{kTq
¦<© h Ä\��z`r h jk��°k��[© ¥�q�k�l'u�¥�®`u x¶�.k7x¶�.z|¦�u ryx{z|q(º|±Ùx|¥�q·­��"�Cx����yz|q¨vwryk
¦�z|t����CkÁ¦�u�tykT��tsx¶�.k�u�®`u�¦<�A¦¶uÁl u|ÅA¥�kTryrskfÉPO¢Ê$Q R[É7Ì
u �¨u q��Cz`q�q�k
¦¶u�tykT��tsx¶�.kA�|kTq~�i�kwÂPu�x¶�yu�qCrÆu�¥?��t��k�u ¦¶u���¦�kf¦{k��
z|tK�\tyk��i��u`�y�\�k��Á�\k�l u q�x jkTtyk juotskTrytsz|¥�®Ak�tf¦¶uMvwz`qC§��|¥�tKu rsx�z`q��C¥�t��k��.k�u ¥�uT®`u q\rf¦¶uMrykTq\rKu�ryx�®Ak��Ck
tyk���tyx��°kAº
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� z|¥�tiÂPu�x�tyk�ÂPu|vwk�u ¥�¸?��tyz`��¦ jk�l?k���vwz|lZ��x{q�u rsz|x�tsk��7¦�x��k�� juo¦P©ªx�q¨vwkTtyrsx�rs¥��CkA�|¦{k
v h z|x{¸?ÅA¥�x�u"�kTr��kÁÂPu x{r���u q��

¦¶u?l'u|ÅA¥�kTrsrykMÉPO�Ê$QNR[É)Ì k��.rM�CkMÂPu x{tyk~vwkTtyr�u x{q�k��
�°x{l?��¦�x]§FvTu�ryx�z`q�� M�¥�q,�Æ�kdÂPu ¥�r�¥�q�x¶ÅA¥�k~�°¥�t�¥�q,�Æ�k���u tsrT�
��u|�?�F©y�kT®`u ¦{¥�u rsx�z`q´�Ck��Ztyx¶�sÅR¥�k��w��kTq´v�u|�?�[©s�k�v h k�v'�Ck�¦�u�tyk���tyx��°k�u l?z`qCr��i�.kT¥�¦�¥�q´tyk�ryz|¥�t?u�tytyx jkTtykV�°¥�t
¦<© h Ä\��z`r h jk��°k��[©ª¥�q�kol'u�¥�®`u x��°ko¦{z\vTu ¦{x¶�su ryx{z|qµ�Ck�¦¶u�ÂPu�¥�ryk�k��°r�kw¿Fk�vwry¥��kMvwk·ÅR¥�x���kT¥�r��w©¯u�®Æ�kTtskTtÁk�tytyz`qf�kA��kTr
kTqZvTu|�Æ�[©s�k�v h k�vi�Ck�¦¶u�tyk���tyx��°k�uT®`u ¦<�Ùu ¥�vw¥�q?tykTrsz|¥�tÆu�tytyx jkTtykfq ©ªk��.r�kd¿[k�vwry¥��kÙº ¤ k����.x�l?��¦{x½§Fv�u ryx{z|q�����k�¥�®AkTq\r
l?kTq�kTt�¦¶u?l'u`ÅR¥�kTryrskMÉPO¢Ê$QNR[É)Ì ju q�kZ��u`����z|¥�®Az`x�t
t��k�rKu ��¦�x�t�vwz`l?��¦ jkTrykTlZkTqAr�¦�kZvwz`¥�tKu�qCr��(q�z|r�u l?l?k�qCr
��u q��f¦�kÐvTu|���[©ªx{q�vwx��CkTq\rK���Ck
�|t�u q��Ck·u l?��¦�kT¥�t�º

»�© z|�\�yk�vdryx½Â¨�C¥ ¤ «���­ �kTrKu�x�r��Cz`q�vf�[©s�kTry¥��\x�kTt�vwk�tyrKu�x�q��(ryt�uT®|u�¥�¸ot��k�vwkTq\rK�(kTq���¦¶u�q�x½§Fv�u ryx{z|qZ�.z|¥��¢x{q�vwkTt.}
ryx�rs¥��Ck
¾9��¦¶u�q�x½§Fv�u ryx{z|qMkTqZ��t��k��°kTq¨vwk��[©¬u`vwryx{z|q����.ryz\v h u|�.ryx¶ÅA¥�k��d�|��¦�u q�x]§FvTu rsx�z`q���z|¥�tf�Ck���kTqC®\x�tsz|q�q�kTl?kTq\rK�
��u tsryx�k�¦�¦�k�l?kwq\r7z`���°kTts®`u ��¦{k��w�\��¦¶u�q�x½§Fv�u ryx{z|q't��k�u|vwrsx�®Ak|À��|kTr���u�q��i¥�q�k�l~z|x�q¨�Ctyk�l~k��°¥�tskÁk�q'�Cx¶u��|q�zÙ�°rsx¶v�kTr
t��kT��u�tKu�ryx�z`q(��ÅA¥�xi��z|¥�tytKu�x�kTq\rM��kTtyl~kTryrstyk~�Ck?tyk�l´�k��Cx{kTt juµvwkTtyr�u x{q�k��o�\k���¦{x�l?x{ryk����\k ¦�u�l'u|ÅA¥�kTrsrykAº�»�k
¤ «���­¹�w©ªk��°rÆ�i�kTtsz|¥�¦��k��Ck�¦¶uÁÂPu�Ãvwz|q��Æ�°¥�x{®`u q\ryk,M
¦¶u�¦�x{ryr��k�tKu rs¥�tyk���u q���¦�k����Cz`l'u x{q�k��7vwz`q�vwkTtsqf�k���u��kTr��k��kTrs¥C}
�Cx��kTkÙ�R¥�q�k���tskTl?x jk�tykfu�����tsz\v h k��C¥'��tsz|��¦ jkTl?k�u �kTr��k��kT®`u ¦{¥f�kTk���u tf¦{kÁ��x¶u x��f�[©ªk�¸C���k�tyx�l~kwq\rKu�ryx�z`q�� juo��u�tyrsx�t
�C¥?��¦�u q�x]§FvTu rskT¥�t ju
��z`tyr��k��)�kTq��kTt�u ¦{k
È|É7Ê�Ë�É7Ì\Í?�Æ�kT®Ak�¦�z|���f�k juo¦P©¬p.��p�±R²o�|��¥�x��w��u ¥'®C¥��Ck��ivwz`q�vw¦�¥¨�°x�z`q��f�Ck
vwk���k�¸C���k�tyx�l~kTqCr�u rsx�z|q¨�w�|¥�q'��tsz|rsz|r.ÄC��k��Æ�k��\xT�k
u�¥ ��tyz|��¦ jkTl?k��Ck�¦�uotykT��tyx¶�.k
u"�kTr��k
vwz|q¨�°ryts¥�x�r�º ¤ k��~�k�rKu ��k��
tyk��.��k�vwryx{®Ak����°z|q\r�¦<©ªz`�\�ykTrf�\k��fu q�q�kT¸Ck��ÁÅA¥�x(�.¥�x�®Ak�qCr�º
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¤ k�ryrykVu q�q�kT¸CkÙ�iÅA¥�x�tykT��tskTq��ØvwkTtyr�u x{q�k��o��u�tyryx{k��?�[© ¥�q´u�tyrsx¶vw¦{k tskT¦¶u�rKu�qCr?¦{k��Mt��k��.¥�¦�r�u rK�Z�C¥ ¤ «���­

* gih x{kT��u ¥�¸�kTr�u�¦<º¯�|� .<���Æ�k�vwtyx{ro¦�k��ou ����tyz\v h k��okTq,��¦�u q�x]§FvTu�ryx�z`q,�°z`¥��Mx�q�vwk�tyryx{ry¥��\k�kTr�kTqØ�Cx¶u��|q�zÙ�°rsx¶v?kTr
t��kT��u�tKu�ryx�z`q�ÅR¥�x(z`qCr �k�r��k
kTq\®Cx��yu �)�kTk��i��z|¥�tÁtskTl´�k��Cx{kTt�u�¥�¸'¦�x�l~x�ryk��7�Ck
¦¶uol'u`ÅR¥�kTryrsk�ÉPO¢Ê$Q R[É7Ì�º
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\ q�k'u ����tyz\v h k'��zA�y�.x���¦{k'�C¥,��tsz|��¦ jkTl?kZ�Ck'¦¶u'tykT��tyx¶�.k'vwz`q��°x��°ryk ju��w©¬u�����¥�ÄAk�to¥�q�x�ÅR¥�kTl?kTq\r
�°¥�tM¦¶u

ryk�v h q�z`¦�z|�`x�k
u`vwry¥�kT¦�¦{k�kTq'��¦¶u�q�x½§�vTu rsx�z|q M\¥�q���¦¶u q�x½§FvTu�rykT¥�t juo��z`tyr��kTko�)�kTqf�kTt�u ¦�k�rytKu�x�r�u q\rf¦�k��ir.Ä\��k��f�[©ªx{qC}
vwkTtyrsx�rs¥��Ck���t��k��°k�qCr��ik��°rf¥�rsx�¦{x¶�\�k
��z|¥�tÁkw¿Fk�vdry¥�kTt��.x�lZ¥�¦�r�u q��k�l�kTq\r7¦�u�¦{z\vTu ¦{x¶�yu�ryx{z|q��Ck��f��z|tyrsx�z`q���ÂPu�¥�ryx{®Ak��
kTr7¦¶u�t��k�u�¦�x�l~kTqCr�u rsx�z|qÐ�Ck��7��z|tyrsx�z`q��7q�z|qC}9ÂPu ¥�ryx�®Ak��wºC»�k��)vTu t�u|vwr��kTtyx��°ryx�ÅR¥�k��¢�\kf¦¶u�tykT��tyx¶�.k�Â9z`qCr�ÅA¥(© x�¦��w©¬u��|x{rT�
��u q���¦�u�rykTtsl?x�q�z|¦�z`�|x{ko��¦�u q�x]§FvTu rsx�z`q(�(�[© ¥�q�kTq\®Cx{tyz|q�q�kTl?kTq\rf�.ryz\v h u|�.ryx�ÅR¥�kZ��u�tyryx{kT¦�¦{kTl?kTqArfz`���°k�ty®`u ��¦{kAº
¤ k��[kTq\®Cx{tyz|q�q�kTl?kTq\rK���°z|q\r)vTu t�u|vwr��kTtyx��C�k�����u tÆ¾ < ÀF�Ck��(u|vdryx�z`q��(�°rsz\v h u|�°rsx¶ÅA¥�k���ÅR¥�xAu l jkTq�kTq\rF�Ck�¦<©ªx{qCÂ9z|tsl'u�}
ryx�z`q'ryz|¥�rfkTq'l?z\�Cx½§�u q\ri¦<©s�kTrKu�rf�Ck
¦P©ªkTq\®Cx{tyz`q�q�kTl?kdq\r��Ck�ÂPu�Ãvwz`q'��tyz`��u ��x{¦�x��°rykÙ�CkTr
¾P�RÀ�¥�q�k�vwz`q�q�u�x¶�y�su q�vdk
x�q�vwk�tyrKu�x�q�k~�Ck'¦<©s�kTrKu�rZ�Ck'¦<© kTqC®\x�tsz|q�q�kTl�k�qCr ju�rsz|¥�rZl?z`l?kTq\rT�[l'u�r��kTtsx¶u�¦�x¶�\�kTkM��u�t�¥�q�k��\x¶�°rstyx{��¥�ryx{z|qØ�Ck
��tyz`��u ��x{¦�x{r��k
�.¥�tf¦�k��Z�kTrKu�rK�dº[»�k���¥�r��Ck
¦¶u
��¦¶u�q�x½§Fv�u ryx{z|q'k��.r��Ck�vwz|q��.ryts¥�x�tsk�¥�q�k�Â9z|q¨vwryx{z|qµ¾W¥�q'��¦�u q[ÀÆu`� }
�°z\vwx�u q\r7¦<© x�qCÂ9z`tyl'u�ryx�z`qC} vTu ��rskT¥�t juÁ¦�u ��tyz\v h u x{q�k�u|vwrsx�z`q juÁkT¸Æ�k�vw¥�rskTtTº ¤ kTrsryk�Â9z|q�vwrsx�z`qMl'u ¸\x�l?x{�.k�vwkTtsrKu x{q��
vwtyx{r jkTtsk��itykT��t��k��.kTqCr��k��i��u�t�¥�q�k
Â9z|q�vwrsx�z`q��[© ¥�ryx{¦�x�r��kA�Ck�q�ryk�q�u q\r�vdz|l?��rsk��Ck��ftyx¶�sÅR¥�k��wºF«7¦�¦�k
k��.rÁz`��ryx{l'u ¦{k
vwz|l?��rykZrykTq\¥�k~�Ck?¦<© z|���.kTty®`u���x�¦{x�r��kZ��u�tyryx{kT¦�¦{k�k�rM�Ck���u|vwrsx�z`q��M�°rsz\v h u`�°rsx¶ÅA¥�k��w��kTro��tyk��svwtyx{roryz`¥�t ju�rsz|¥�t
�Ck���u`vwryx{z|q��
��u�q���¦{ko��¥�r��CkM�Ùu �`q�kTtM�\kM¦<©ªx{qCÂ9z|tsl'u rsx�z`q�z|¥ �CkoÂPu�x�tyk �k�®Az|¦�¥�kTt�¦<© kTq\®Cx{tyz|q�q�kTlZkTqCr�º�­Ák�¥�¸
r°Ä\��k��f�Ck�rytKuT®`u ¥�¸ k�¸Cx��°ryk�qCrÆ��z`¥�t�rytKu�x�rskTt�vdk��ikTq\®Cx{tyz|q�q�kTl?kTq\rK�d�|kTr�u ¥�vd¥�q��[© kTq\rytyk�kT¥�¸'q�k��w© k��°r�uT®Æ�kTt��k
u|�Æ�k�ÅA¥�u�ri��z|¥�tÆq�z|rstyk���tyz|��¦ jkTl?kÙ�|�7Î¥ ju�¥�q?l u q�ÅA¥�k��[© kT¸C��tyk��s�°x�®\x�r��kfz|¥ ju
¥�q�k�rstyz`�?�|t�u q��CkÐvwz|l?��¦�kT¸\x�r��kAº

»�k
��tskTl?x{kTt7r.ÄC��k��Ck�rstKuT®`u ¥�¸ �w©ªk��°r�u rsrKu`v h �k juMu lÏ�kT¦{x�z`tykTt�¦�k���ryk�v h q�x¶ÅA¥�k���rstKu`�Cx�rsx�z|q�q�kT¦�¦{k����Ck
¦¶uotskw}
v h k�tKv h kiz`�f�kTtKu�ryx{z|q�q�k�¦�¦�kf��z`¥�t�t��k��.z|¥��Ctsk��\k��7��tyz\vwk��y�°¥¨�i�Ck��i�k�vwx��°x{z|q ]�u t��Az�®Cx{kTq��¢��u�tyrsx�kT¦{¦�kTl?kdq\r(z|���.kTt°}
®|u���¦�k��Á¾ � ­�] � �
À * ¤ u|�s�yu�q��CtKuMkTr�u�¦<º¬��> .<º�»�©ªx{qCr��kTt�Îk�rf�Ck�vwk���ryt�u�®`u�¥�¸?k��.r�ÅR¥�k�¦�k�l?z\� jkT¦�k��Ck�� � ­�] � �
k��°r
u`�y�.k����)�kTq��kTt�u ¦���z|¥�t
kTq¨vwz\�CkTt
q�z`rytykZ��tsz|��¦ jkTl?kAº V x{kTqµÅR¥�kM¦�k��
ÅA¥�k��°rsx�z`q��Á¦�x��kTk�� ju?¦�u l~z\�i�kT¦�x��yu�ryx�z`q
�Ck���u|vwrsx�z`q��ikTrÆ�Ck�¦P©ªkTq\®Cx{tyz`q�q�kTlZkTq\r(q(©¬u�x�kTq\r���u|�~�kTr��k�u���z|tK�Æ�kTk��i��u q��i¦{k�vTu`�CtykÐ�Ck�vdk���u ����tsz\v h k���¾WkAº ��º{�
kT¦�¦{k��i�.¥�����zA�.kTqCr��Cz`q�qf�kTk�¥�q�k�Â9z|q�vdryx�z`q�tskTryz`¥�tyq�u�qCr�¦�k��?�kTrKu�rK�f��z`¥�®`u q\rÁt��k��°¥�¦�ryk�t��Ck
¦<©ªk�¸Æ�k�vd¥�ryx{z|q'�[© ¥�q�k
u|vwrsx�z|qµkTr
¦�k�¥�t���tsz|��u���x�¦{x�r��k`ÀK�[q�z`¥�����z`¥�®Az|q���ÂPu`vwx�¦{kTl?kTqAr�x�l u �|x{q�kTt��Ck��ÁÂ9z|tsl'u ¦{x¶�.l?k���ÅR¥�x)��z`¥�tyt�u x{kTqCr
tykTq��\tyk�vwkTr�kTq¨vwz\��u �`k
vwz`q�vwx¶�)* gih x�kT�¨u ¥�¸?k�rfu ¦Pº¬�`m .<º�]�u�¦ h kT¥�tykT¥��.kTl?kTq\rT�T¦{k���u ¦{�|z|tsx�r h l?k��7u`vwry¥�kT¦�¦{kTl?kTq\r
�Cx¶�.��z`q�x���¦�k��Á��z`¥�t
t��k��.z|¥��CtskZ�Ck�� � ­�] � � kT¸\��¦�z`tykTq\rÁ��z`rykTq\ryx{kT¦�¦{kTl?kdqCrÆ¦<©ªk��°��u`vwkokTq\ryx{kTt��Ck����Cx��°rstyx���¥C}
ryx�z`q����CkM��tyz|�¨u ��x{¦�x�r��k����°¥�t
¦�k��'�kTr�u r��w�(vwk·ÅR¥�x7tykTq¨��q�z|rstykM��tsz|��¦ jkTl?k�vw¦¶u�x�tskTl?kTq\r h z`tK�
�CkM¦{kT¥�t���z`tyr��kTkAº
«HqZkw¿FkTr��|x�¦��7�°z`qCr�¦�x{l?x�r��k�� ju
�Ck��¢��tyz|��¦ jkTl?k��¢�[© ¥�q�k�vwkTq\rKu�x�q�k��[©s�kTr�u r��w�Avwk�ÅA¥�x�vdz|tytsk��°��z`q�� ju
�Ck��7t��k��°k�u�¥�¸
vwz|l?��z`tyrKu�qCr < z`¥��Mz|ts�Au q�k���


»�k��°k�vwz|q��Zr°Ä\��k��\kÁrstKuT®`u ¥�¸Ø�kTryk�q���¦{k��7l?z\�Æ�kT¦{x¶�su ryx{z|q���kTrÆu ¦��`z|tsx�r h l?k���vw¦¶u`�y�.x¶ÅA¥�k��¢kTq~��¦¶u�q�x½§Fv�u ryx{z|qju �\k��?u|vdryx�z`q��'�°rsz\v h u`�°rsx¶ÅA¥�k��?��tyz\vd¥�tKu�qCr��Ck�¦P©ªx�q\Â9z|tyl u ryx{z|q *ª­Át�u ��kTtfkTr�u�¦<º¬��> .Pºf­Ákµq�z|rstyk���z|x{qCr��Ck
®C¥�kÙ�C¦<©¯uT®|u�qCr�u �`k���tyx{q�vwx{��u ¦F��u t�tKu�����z|tyr�u ¥�¸?ryt�u�®`u�¥�¸'��t��k�vF�k��CkTq\rK�7k��.r�ÅR¥�k
¦P©ªk��.��u|vwkÐ�Ck��f�Cx��°rytsx���¥�ryx�z`q��
�Ck'��tyz`��u ��x{¦�x{r��k��M�.¥�t�¦{k��µ�k�rKu r���q ©ªk��.rMkT¸C��¦�z|t��k�ÅR¥�k'rst jk��ox{l?��¦�x�vwx]rykTlZkdqCr��[kTrM��u�t?�Ck��Mu ¦��`z|tsx�r h l?k��M�Ck
tyk�v h kTt�v h k���¦{¥����¨kT¸Cx{��¦�k��wº � �k�u q�l~z|x�q¨�w�w¦P©¬u�����¦�x�vTu rsx�z`qo�\kfvwk��[rstKuT®`u ¥�¸ juf¦¶uftykT��tyx¶�.kÆ�Ckf�.kTty®\x¶vwk)��zÙ�°k��Ck�¥�¸
�Cx
L vw¥�¦{r��k��il'u��ykT¥�tyk��wº�»�k���u ¦{�|z|tsx�r h l?k����°z`qCr�¦{x�l?x{r\�k�� ju�¥�q�kZ�°z`¥�� } vw¦¶u`�y�.kZ�Ck�� � ­�] � � ��z`¥�t�¦�u|ÅA¥�kT¦�¦{k
¦<©ª¥�ryx�¦{x�r��ko�F©ª¥�qµ��¦¶u�q�k��°r��i�kw§�q�x�kM��u�tM�yu?��tsz|��u���x�¦{x�r��kZ�Ck?�su rsx¶� ÂPu`vwryx{z|q,�F©ª¥�q�z`�\�yk�vwryx]ÂÆ¦�z|�`x¶ÅA¥�kA�(ÅA¥�xÆ�Cz`x�r
kT¸�vF�k��CkTt�¥�q�vwkTtsrKu�x�q'�.kT¥�x�¦Pº���u ����kT¦{z|q��fÅA¥�k�q�z|¥��fq�k��Cx¶�.��zA�°z`q��f��u|���[©ª¥�q?rykT¦Fz|�\�yk�vdryx½Â���z`¥�tÁ¦�u�tskT��tyx��°k
�Ck'�°k�ty®\x¶vwkA�(kTrZÅA¥�k?q�zA�M��k��°z|x{q��okTq,l'u�ryx jk�tykZ�[© ¥�ryx{¦�x�r��k?�.z|q\rM��¦�¥¨�Mvwz|l?��¦�kT¸\k��wº � ¦{¥��o��tsz|��¦��kTl'u rsx¶ÅA¥�kA�
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vwk��Zu ¦��`z|tsx�r h l?k��Mq�k���tskTq�q�k�qCrZ��u|�?kTqÏvwz|l~��ryk'¦�k���vwz`qCrstKu�x�q\ryk��Z�[©ªx{qCr��kT�|tsx�r��kAº�­Áz|q¨v|�i¦¶uµ�Ck��svwtyx{��ryx{z|q
�Ck��
u|vwrsx�z`q��o�Cz`x�r �kTqC¥�l´�kTtyk�tÁrsz|¥�rsk���¦{kT¥�tK��t�u l?x]§FvTu rsx�z`q��
��u q��
ryz`¥��o¦�k��
vwz`qCrskT¸\ryk�����zA�s�°x���¦�k��d�¢vdk?ÅA¥�x
k��°rZx�q�k�qC®\x¶�su �|k�u ��¦{k�x¶vdx<��vTu�t�¦�u�rKu�x�¦�¦{k��Ck�¦¶uµ�Ck��svwtyx{��ryx{z|q´�\k���z|t��Ctyk��?�Ck Â9k�tyl?kTrs¥�tyk~kTr'�[© z|¥�®AkTtsry¥�tsk
�°kTt�u x�r�u�¦�z`tK�ÁkT¸\��z|q�k�qCrsx�kT¦{¦�k�kTq'¦{koq�z`l���tsk
�[© z|ty�Ùu q�k����C¥�t��k��°k�u ¥(ºFp<¦(q(©ªk��.r�u ���.z|¦{¥�l?kTq\rf��u|��vw¦¶u�x�t�ÅA¥(©ªx{¦
�°z|x{r'��zÙ�y�.x���¦{k"�[©s�kTryk�q��Ctyk�¦�k��~u ¦��`z|tsx�r h l?k��?�Ck�* ­ÁtKu���kTtÁk�r�u ¦<º¯� >/.
��u q¨� ¥�q�k �Ckµvwk�� �\x�tyk�vwryx{z|q��?�su q��
vwz|l?��tyz|l~kTryrstykf¦�k�¥�tK�fuT®`u q\rKu��|k����°¥�t�vdkT¥�¸'�Ck * ¤ u|�y�su q��\tKu�kTr�u�¦<º¯� > .Pº
1 
 0 
 Z 8 4 T 2 � ÒB4P4 �\¡,� 4�Ô �
� Ô�Ò Ö�� � � Ô 2��  ¢�\� Ô�Ò�Ô�� ×9�\¡ � 4�Ô�Ò 
 �T� �$T � 
 ×9�C�

�«7r�u q\r
�Cz|q�qf�kTk���vwk����Cx
L vw¥�¦{r��k��d��¥�q�k·u ¥�rstykM��zA�s�°x���x�¦�x{r��k�k��°r��CkotskTq�z`q�vwkTt ju�¦<© z|��rsx�l'u�¦�x{r��k
�Ck�� ��¦�u q��
®Cx�� ju�®Cx��M�Ck'¦<©ªz`��ryx{l'u ¦{x�r��kM��u tsryx�k�¦�¦�kÙ�%k�rZ�Ck'��¦¶u�q�x½§�k�tMvwz`l?l?k~�°xf¦<© kTq\®Cx{tyz|q�q�kTlZkTqCrV�kTrKu�x�rMryz`rKu�¦�kTl?k�qCr
z|���.kTty®`u ��¦�kAº � u�tMtKu ����z`tyr ju'¦<©s�k�rKu r·�[©ª¥�q"kTq\®Cx{tyz|q�q�kTl?kTq\r���u tsryx�k�¦�¦�k�l?kwq\r�z|���.kTty®`u ��¦�kA�)vwkT¦�¥�xi�F©ª¥�q"k�qC}
®Cx{tyz|q�q�kTl?kTq\rorsz|r�u ¦�k�l?kTq\rMz|���.kTty®`u ��¦�k�k��.r?x�q�vdz|q�q\¥¼¦{z|tK�~�Ck�¦¶u���¦¶u q�x½§FvTu�ryx{z|q(��l'u x���¦{k��M��¦¶u�q��?�°z`qCr
vwz|q��.ryts¥�x�r���kTqÏ�°¥�����zÙ�yu�qCr�ÅA¥�k�¦P©ªz|qØ��z|¥�tstKu�rsz|¥�r?z`���°k�ty®AkTtZ¦�z`tK�Z�Ck�¦{kT¥�tZkT¸Æ�k�vw¥�ryx{z|q(º�²�x�q��.x<�¢¦{k��Zu|vð}
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q�zÙ�ikT¸C���kTtyx{l?kTq\rKu rsx�z`q��7uT®Ak�v�È|É)Ê�Ë�É)ÌCÍ(�Av|© k��°r��[©¬u�x�¦{¦�kT¥�t���vwkTryrsk
�CkTtsq�x jk�tyk
�.z|¦�¥�ryx�z`q(��ÅA¥�k
q�z|¥���uT®Az|q��itskTryk�qC¥�k���z`¥�t�¦�k
��tyz`ryz`r°Ä\��k�§�q�u ¦)�C¥ ¤ «��Á­�º

¤ z`qCrstKu�x�tyk�l?kTq\r juf¦¶u(�y¥¨�°ryx]§FvTu�ryx�z`qM�Cz`q�q��kTk���u�t¢¦{k��(u ¥�rykT¥�t��w�Tx{¦\�°kTlZ��¦�k)�Cz`q�v�ÅR¥�k�¦{k�®\tKu�x\uT®|u�qCr�u �`kf�Ck
¦<©¬u�tKv h x�rsk�vwrs¥�tykÆ��t��k�vdz|q�x��C�kTk���u tÆ¦¶u�vwz|l?lZ¥�q�u�¥�r��k��\x¶u �`q�zA�.ryx�v��°¥�tÆ¦<© ¥�ryx{¦�x¶�su rsx�z|qZ�F©ª¥�q?��¦¶u q�x½§FvTu�rykT¥�ti��z|¥�t
kTqC®\x�tsz|q�q�kTl?kTq\rK�(��u tsryx{kT¦�¦{kTl?kdqCr�z|���.kTty®`u���¦�k��d�Cq(© k��°r���u`�i¦¶u���¦�u q�x]§FvTu rsx�z`q'�yu�q��fvwz|q\ryt�u x{qCrsk��[© x�q\r��kT�`tyx{r��kAº
»�©¬uT®`u q\rKu �`kok��.rÁ��¦�¥�r`Îz|r�ÅR¥�k
¦�u��\�kT��u t�u rsx�z|qµ�\¥�l?z\�C¥�¦�k��Ck��Cx¶u��|q�zÙ�°rsx¶vokTr��C¥���¦¶u�q�x½§�vTu rskT¥�tT��u�x�q��.x7ÅA¥�k
¦¶u���tsz��yk�vwrsx�z`qµ�°¥�t�¥�q h z`tyx �Tz|q�tsk��°rstykTx{qCr���tskTq��CkTq\r
�.x�l?��¦{k
kTr�q�u�ry¥�tskT¦7¦<© kTq\rytyk�¦¶u|vdkTl�k�qAr��CkM� h u`�°k��
�Ck
vTu ¦�vw¥�¦<���F©ªkT¸Æ�k�vw¥�rsx�z`q k�r'�Ck�t��kT®\x¶�°x{z|qÏ�C¥´��¦¶u�q¹vwz|¥�tKu q\rTº ¤ kTr?k�qCrstykT¦�u|vwkTl~kTqArT�)ÅR¥�x�k��.r?u�¥��y�.x�¥�q¹�Ck��
x�q\r��kTt�ÎkTrK�
�Ck?¦P©¬u�����tyz\v h k?��¦¶u q�x½§FvTu�ryx{z|q"��z|¥�tMkTqC®\x�tsz|q�q�kTl?kTq\rK�Ársz|r�u ¦�k�l?kTq\r�z|���.kTty®`u���¦�k��Mvdz|¥���¦��k ju ¥�q
k��°rsx�l'u�rykT¥�tÆ�[©s�kTrKu�rT�\��tyz\�C¥�x�r��Ck��i��¦¶u q¨�f�°z|¥¨�iz|��rsx�l'u�¥�¸�l u x¶���Au��|q�k�Â9z|tsrykTl~kTqCr�kTq�vwz`l?��¦{kT¸Cx{r��kAº ¤ ©ªk��°r
��z`¥�t�vwkTryrsk�tKu�x¶�.z|q�ÅA¥�k
q�z`¥��ÁuT®Az`q��itykTrskTq\¥�vdkTryrsk
u t�v h x{ryk�vdry¥�tsk���u�q��Á¦�uM�°¥�x{ryk
�Ck�¦<©s�kTry¥��\kAº

� � � ���)��� � ��� � ���(' %� � � ')� ��� �� � � � ��� %� � '� !�

±Ù¥�x�rsk ju�q�z|rstykik�¸�u�l?kTq
�Ck�vwk��[rstKuT®`u ¥�¸F� q�z|¥��¢q�z|¥����°z`l?l?k��F�Cz|q�viz`tyx{kTqCr��k��[®AkTt��[¥�q�kfu�tKv h x�rsk�vwrs¥�tyk ju
�CkT¥�¸�q�x�®Ak�u�¥�¸
vwz`l?��z|tyr�u q\r(¥�qo��¦¶u q�x½§FvTu�rykT¥�t¢kTr(¥�qok��.ryx�l u ryk�¥�t(�[©s�kTrKu�rTº�­�u�q��¢¥�q���tyk�l?x�kTtFrykTl~���w�dq�z|¥��
u�®Az`q��ft��k�u�¦�x¶�\�kM�Ck�� kT¸\���kTtsx�l?k�qCr�u ryx{z|q��ÆuT®Ak�v�¥�q���¦¶u�q�x½§�vTu rskT¥�t�u���z|tyr��kM�)�kTq��kTtKu�¦�ko��z`¥�t
kTqC®\x�tsz|q�q�kTl?kTq\r
�°ryz\v h u`�°ryx�ÅR¥�k��Áryz`rKu�¦�kTl?k�qCrfz`���°kTts®`u ��¦{k��wº � ¥�x¶�d�(u ¥�®\¥µ�Ck��Át��k��°¥�¦�rKu�rK���\kMvwk���kT¸C���kTtyx{l?kTq\rKu rsx�z`q��w�\q�z|¥��
u�®Az`q��fvwz`q��°rsty¥�x{rf¥�q���tsz|rsz|r.ÄC��k��Æ�k��\xT�k�u ¥��Cz`l'u x{q�k
vTu���u ��¦{kM�Ck
rstKu x{rykTt��Ck��ft��k��.k�u ¥�¸'�Ck
rKu�x�¦�¦{k�t��k�kT¦�¦{kAº
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¤ k�ryrykµu�q�q�kT¸\kA�fÅA¥�x�tskT��tskTq��´¦¶u ts�|kTl~kTqCrM¦{kµ�°k�vdz|q��´tKu�����z|tyrV�C¥ ¤ «���­ * ,|k h ¦(k�r�u ¦<º¯��@ .<�f�Æ�k�vwtyx{r
¦<©ª¥�ryx�¦{x¶�su ryx{z|q �C¥,��¦¶u�q�x½§�vTu rskT¥�tMÈ|É)Ê�Ë�É)ÌCÍ vwz|lZ��x�q��k ju�¥�q,k��.ryx{l'u rskT¥�t��[©s�k�rKu r·�°¥�tM¦{k?��tsz|��¦ jkTl?k~�Ck'¦¶u
tykT��tsx¶�.kAº � z|¥�����t��k��°kTq\ryz`q��iryz`¥�r��[©¬u���z|tK�'È|É)Ê�Ë�É)ÌCÍ�k�ri¦�kfÂ9z|tsl'u ¦{x¶�.l?k��°¥�tÆ¦�k�ÅA¥�kT¦�x{¦[�.k
��u|�.kA�T�y¥��.ryx]§�z|q��
¦�k
v h z|x{¸?�\kovdk���¦¶u q�x½§FvTu�rykT¥�ti��z|¥�t�q�zÙ� ��tskTl?x jkTtyk��7kT¸\���kTtsx�l?k�qCr�u ryx]z`q��w�Al?z\�Æ�k�¦�x¶�.z|q���¦�k
��tsz|��¦ jkTl?k���u q��
vwkÁÂ9z|tsl'u ¦{x¶�.l?kA�A�Cz`q�q�z`q�� ¥�q k�¸CkTl~��¦�k��Ck���¦�u qV�Ck�tyk���tyx��°k
�)�kTq��kTt��kA���i�k�vwtsx�®Az`q�����t��k�vwx��C�kTl?k�qCr7¦{k�t|Îz`¦�k��Ck
¦<©ªk��°ryx{l'u rskT¥�t)�[©s�k�rKu r��AkTrfvwz`q�vw¦{¥�z|q��Æ�°¥�t�vwk���kT¸C���kTtyx{l?kTqArKu�ryx{z|q��¢k�r�¦{kT¥�t���x�l~��¦�x�vTu rsx�z|q¨�¢��z|¥�tÆ¦¶uo�.¥�x�rsk
�Ck
¦<©s�k�ry¥��CkÙº

� ��� � 	���
�	�� �
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 0 
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� z|¥�tÆ�7�kTq��k�tykTtÆ�Ck�����¦¶u�q��w�\¥�q?��¦�u q�x]§FvTu�rykT¥�t ju���z|tsr��k��)�kTq��kTt�u ¦{k
�w©¯u ����¥�x�k��°¥�tÆ¦�k��Z�kT¦��kTl~kTqCr��¢�.¥�x�®`u�qCr��wº

\ q´l?z\� jkT¦{kµ�Ckµ¦<©ªk�qC®\x�tsz|q�q�k�l�kTq\rMkTr��Ck��'u`vwryx{z|q��'�°k�tyr ju"kw¿Fk�vwry¥�kTt��Ck��?��t��k��Cx¶vwrsx�z`q��?�°¥�t�¦<©s�kTrKu�r'�Ck
¦<©ªk�qC®\x�tsz|q�q�k�l�kTq\rT��x<º kAº�� ju,�i�kTryk�tyl?x{q�kTtZÅA¥�kT¦¶�Ø�kTrKu�rK�?��kT¥�®AkTq\r�t��k��°¥�¦�ryk�t'�Ckµ¦<©ªk�¸Æ�k�vd¥�ryx{z|qØ�[©ª¥�q�kµu|vwrsx�z`q
��z`¥�®`u q\rMÎk�rytyk
��tsk��yvdtyx�rsk���u�tÁ¦{k���¦¶u q�x½§FvTu�rykT¥�tTº \ q'l?z\� jk�¦�k
�Ck�� ��¦�u q���ÅA¥�k
¦<©ªz`q��°z|¥ h u x{ryko�)�kTq��kTtskTt��°k�tyrju"�i�kTrskTtyl?x{q�kTtZ��u�q��'ÅR¥�kT¦�¦{k l~k��°¥�tsk�¥�q´��¦¶u q �yu�ryx�� ÂPu x{r?¦�k���z|�\�yk�vdryx½ÂP�Z�Cz`q�qf�k��dºf­Ák��'u ¦{�|z`tyx�r h l?k��Z�Ck
tyk�v h kTt�v h kÆz|q\r���z`¥�tit`Îz|¦{k��Ck�v h kTtKv h kTt�¥�q?��¦¶u q~�yu�ryx�� ÂPu x��yu�qCr�u ¥Zl?x�kT¥�¸�¦{k��7z|�\�yk�vdryx½ÂP�)��u q���¦<© k��°��u`vwk��Ck��
��¦¶u�q��i��zA�y�.x���¦{k��wº

»�k���ryt�uT®|u�¥�¸µ�°¥�to¦¶u?��¦�u q�x]§FvTu�ryx�z`q�t��k�u ¦{x¶�\�k�� ju ¦P©¬p.��p�±R²N®Cx��°kTq\r ju ��tyz|��zÙ�°kTt�¥�q�kZl?z\�i�kT¦{x¶�yu�ryx{z|q �Ck��
u|vwrsx�z|q¨�ikTrf�Ck�����¦�u q��fu`��u ��r��kTk juo¦¶uo��tsx¶�.k�kTq'vwz`l?��rsk��Ck
¦P©ªx�q¨vwkTtyrsx�rs¥��Ckfx�q\ryk�ty®AkTq�u�qCrÆ��u�q��i¦�k���kTq\®Cx{tyz`qC}
q�kTl?kTq\rK���°rsz\v h u|�°rsx¶ÅA¥�k��
ryz|r�u ¦{kTl?kTq\rÁz`���°k�ty®`u ��¦{k���¾P«i± g �
ÀK�(kTr ju�vwk�¦�¦�kZ�\k?vwz`qCrstKu�x�q\ryk��
�CkZrykTl~�����Ck
�7�kTq��k�tKu rsx�z`q(º ¤ kTrsrykMl?z\�Æ�k�¦�x¶�su rsx�z|q ��l?x��°k�kTq'a
¥�®CtskZu ¥ �°kTx{qµ�[©ª¥�q���¦¶u�q�x½§Fv�u ryk�¥�t���u���ryx��C�k~È|É7Ê�Ë�É)Ì\Í%��u
¦�k��ÆvTu t�u|vwr��kTtyx��°ryx�ÅR¥�k��i�.¥�x�®`u q\ryk��wº

»Fu
l?z\�Æ�kT¦{x¶�su ryx{z|qZ�Ckf¦P©ªkTq\®\x�tyz`q�q�kTl~kTqAr(kTrÆ�Ck���u|vdryx�z`q��7� jkTtskÁ¥�q�kÁx{qCÂ9z|tsl'u rsx�z`qMx�q�vwk�tyrKu�x�q�k��°¥�t�¦P©y�kTr�u r
�Ck�¦P©ªkTq\®Cx{tyz`q�q�kTlZkTq\rou�¥¼l?z`l?kTq\rM�Ck�¦¶u���¦¶u�q�x½§�vTu rsx�z|q ��u x�q¨�°x�ÅR¥�kV�Ck��Zu|vwrsx�z`q��?�°rsz\v h u|�°rsx¶ÅA¥�k��dºi«7¦�¦{k
��k�tyl?kTr��\k���t��k��Cx{tykMÅA¥�kT¦{¦�k�k��°r�¦�u���tsz|��u���x�¦{x�r��kZÅA¥�kM¦P©ªkTq\®Cx{tyz`q�q�kTlZkTq\rf�°kZrytsz|¥�®Ak·��u q¨��ryk�¦¢z`¥�rskT¦M�kTr�u r
�°¥�x{ryk juM¦<© kT¸Æ�k�vw¥�ryx{z|q~�[©ª¥�q�k�u|vwrsx�z|q º

»�k�����¦�u q��M�.z|q\rM�Ck��
��tyz`�|t�u l?l?k��Ðt��k�u|vdryx½ÂP��l?z\�Æ�kT¦�x��C�k�����u�tM�Ck��Mu�¥�ryz`l'u rsk��
�[©s�k�rKu r��Ð§�q�x¶�wº)p<¦¶�o�Æ�kw}
vwtyx{®AkTqCr�¥�q�k�Â9z`q�vwryx{z|q¹u`�y�°z\vdx¶u q\r?¦P©y�kTr�u r~�Ck�¦P©ªkTq\®Cx{tyz`q�q�kTl?k�qCr ju�¦P©¬u|vdryx�z`q ju�k�¸Æ�k�vd¥�rykTtMk�q´t��k�u`vwryx{z|q ju
¦<©s�k�®Az|¦�¥�ryx�z`q'�Ck�¦<©ªk�qC®\x�tsz|q�q�k�l?kwq\r�®AkTtK��vwkTr �k�rKu r�º[­�¥�ÂPu x�r��Ck���u|vdryx�z`q����°ryz\v h u`�°ryx�ÅR¥�k��w�FvwkTrsrykµ�kT®Az|¦{¥�ryx{z|q
�kTrKu�x�r�x�q�vwk�tyrKu�x�q�k�¦�z`tK���CkM¦�u��)�k�qf�kTtKu�ryx{z|q(º¢»Fu?l?z\�Æ�kT¦�x��yu rsx�z`q��Ck�����¦¶u�q�����k�tyl?kTr��\kM��t��k��\x�tyk·�°x7¥�q���¦¶u�q
�yu rsx¶�<ÂPu x�r)¦�k��(z|�\�yk�vdryx½ÂP���Cz`q�qf�k��dº|­�u�q��7¦�k�vTu|�¢z j¥Z¦�kÆrykTl?�¨�(�Ckf�)�kTq��kTtKu�ryx�z`qZu ¦{¦�z|¥��ki��z|¥�t���tsz\�C¥�x{tykf¥�q���¦¶u�q
vwz|l?��¦ jkTrskTl�k�qAr��yu�ryx¶�<ÂPu x��yu q\rfk��.rix�q¨�°¥�L �yu�qCr��CkT¦{¦�k���k�tyl?kTrH�[©s�kT®`u�¦�¥�kTtÆ¦<© ¥�ryx{¦�x�r��k��[©ª¥�q?��¦¶u�q?��u�tyryx{kT¦<�A�`t|Îu|vdk
u ¥�¸�x�qCÂ9z`tyl'u�ryx�z`q��¢��tsz|��u���x�¦{x¶�.ryk��7�\x¶�°��z`q�x���¦{k��7u�¥Mq�x�®Ak�u�¥Z�Ckf¦¶u�l?z\�i�kT¦{x¶�yu�ryx{z|qM�\k��7u|vdryx�z`q��w�`kTqM¥�ryx{¦�x��yu q\r
�Ck��Á��tsx�q�vdx���k����Cko¦�u�r h �k�z|tyx{kM�CkM¦�u?�Æ�k�vdx¶�°x{z|q *ª��u x½¿ u�=�� .<º(»�©ª¥�ryx�¦{x�r��k���tykTq����¨u t�kT¸\kTl?��¦�k�kTqVvwz|l~��ryk�¦¶u
��tyz`��u ��x{¦�x{r��k��CkM�su rsx¶� ÂPu`vwryx{z|qµ�Ck��Áz|�\�yk�vdryx½ÂP�f�F©ª¥�q���¦¶u�q���u tsryx�k�¦<��¦�k�vwz(Î¥�r��Ck��Áu`vwryx{z|q��Á��tyk��svwtyx{ryk��i��u�t
vwk
��¦¶u�q(��u x{q��°x�ÅA¥�k?¦�u ���k�q�u ¦{x�r��k~��z`¥�tMÂPu x�tsk'��u|�s�°kTtZ¦<© kTqC®\x�tsz|q�q�kTl�k�qCr��¨u t~�Ck��"�kTr�u rK�Mx�q¨�i�k��°x{tKu���¦�k��dº7«7¦�¦{k
��k�tyl?kTrÐu ¥��s�°x��Ck?�`¥�x¶�\kTto¦�u tyk�v h k�tKv h kZ�[©ª¥�q"��¦¶u�q,�yu�ryx�� ÂPu x��yu�qCrZu�¥"l?x�k�¥�¸�¦{k���z`�\�yk�vwryx]ÂP�w�(��¥�x��yÅA¥(©ªk�¦�¦�k
�kT®`u ¦�¥�k�¦<©¯u|�Æ�k�ÅA¥�u�ryx�z`q��Ck
��¦¶u�q�� �¨u tyrsx�kT¦��Á¾9��¦¶u�q�� k�q�vdz|¥�t��Á�Ck�vwz`q��°rsty¥�vdryx�z`q[ÀKº

¤ kÆl?z\� jkT¦{k���k�tyl?kTr��\x½¿��kTtyk�qCrsk�� Â9z`tyl?k��(�Cki��¦�u q�x]§FvTu�ryx�z`q(��q�z|r�u l?l?k�qCrF¥�q�ki��¦¶u q�x½§FvTu�ryx{z|qMkTq�rykTl?�¨�
vwz|q\ryt�u x�q\rT��ÅA¥�x���tyz\�C¥�x{r��Ck�����¦¶u�q��7�Cz`qCr7¦P©ª¥�rsx�¦{x�r��k)k��°r�¥�q�kiÂ9z`q�vwryx{z|qZvwtsz|x��y�yu�qCrskf�C¥MrskTl?�����CkÆ�7�kTq��k�tKu rsx�z`q
u ¦�¦{z|¥��kÙ��kTr
¥�q�kM��¦¶u�q�x½§Fv�u ryx{z|qµkTqC}P¦�x{�|q�kA��t��k�u|vwrsx�®AkA�FÅR¥�x7l?z\�Cx]§�ko¦{kM��¦¶u�q"vwz`¥�tKu�qCr
kTqµv�u|�
�[©s�k�®Æ�kTq�kTl?kTq\r
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x�l?��t��kT®\¥ juo¦P©ªkT¸Æ�k�vw¥�rsx�z`q(�Az|¥�ÅA¥�xÐ�kTrskTq��?vdk���¦¶u qµ¾P�w©ªx{¦��kTr�u x{rf��u tsryx�k�¦WÀ juo¦¶uo��tyx¶�.k
kTq�vwz|l?��ryk
�Ck��f�°z|¥�tKvwk��
�[©ªx{q�vwkTtsryx�rs¥��Ck��7¦{k��i��¦�¥¨�ix�l?��z|tsrKu�qCrsk�����z|¥�t�¦�k�tsk��°rsk��Ck
¦<©ªk�¸Æ�k�vd¥�ryx{z|q(º

� z|¥�����t��k��°kTq\ryz`q��Ál'u�x�q\rykTq¨u q\r�vwk��Áryt�u�®`u�¥�¸�¥�qµ��kT¥µ��¦�¥���kTqµ�i�kTr�u x�¦Pº � z`¥�t�¥�q�k~�Ck��svwtyx{��ryx{z|q���¦{¥��
Â9z|tyl~kT¦�¦{kA��¦{k�¦{k�vwrskT¥�t
��kT¥�rM�.k?t��kdÂ`�kTtykTt ju	* gih x{kT��u ¥�¸?kTr�u ¦Pº¬�`mC� gih x�kT��u�¥�¸���@ .<º � z`¥���x{¦�¦{¥��°rstykTtsz|q���vwkTryrsk
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