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Août 1999
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]J^`_a�bca,d egfShib�jlkimonphrqSsMa�ntqvulnphwbchixpm)nyhwqvs

z a�xy{lxpn _aQbca�xt|7qSbcu}kra�~�aQx
��� q)��a�n�hwx��

� m)u�u�q � n z a � a�| ^ a � | ^ a�s��)���o�o��e���q��j}n����)�v��e��Z�cu}mo�va�x

�4�G�������}�)�) �¡ s�n ^ hix�u}m)uCa ��¢�£ a�xyn¤j z {�n ^ a�|�qvsS¥)a � �va�s}|�aAqo¦�m,sla £ |7kim)x¤x�q)¦}¦§m)xpnGmvs z xpnpmv¨lkratxpa�©�jla�sSnphwm)kvqSulnyhibchrªQmonyhwqvs
bca�n ^ q z x�¦«q � |7qvb¬u}j}nyhisl��b¬m�~lhwb j}b�kwhioa�kwh ^ q�q z a�xpnyhib¬monpa�x�® ]J^ aQxyaJbca�n ^ q z xm � at¨}mvxya z qSs m,¯±°p²�³v´¶µ¸·�¹)¯l²o´¶º�»A·�¹ ¼S²�½
°#´¶»«¾�µ¿hibcu}kraQb aQsSnya z £ hwn ^ m À�jlkwkw¨�m)|#vÁOnP{luCaÂu � qZ~lhwb¬m)k}¦§j}s}|�nyhwqvs\®!Ã ^ a�sMn ^ aÄu � qZ~�hib¬mok � a��vjlkim � hwª�monphrqSs¬u}m � m)bca�npa �
hixÅxpa�nÅnyq¬j}slhwnP{¬qvslaÂqv¨ln¤mohis}xn ^ aÂ|�kwmvxpxphi|�mokCa7~}uCa�|7n¤monphrqSs4b¬m�~lhib hwª�m)nyhwqvs	ÆÈÇÉEÊmokw�)q � hwn ^ b�®GË�q � q)n ^ a � ¥�mokijla�xÅqo¦�n ^ a
� a��Sjlkwm � hwª�m)nyhwqvs�u}m � mvbca�nya ��¢�� a�kim�~la z ¥)a � xphwqvs}xÂqo¦ÇÅÉ-m � acqv¨}npmohisla z £�^ hi| ^ |�m)s ^ mZ¥)acb�j}| ^ ¦§m)xpnya � |7qvsS¥va � �)a�s�|7a)®
¡ sÌu�m � nyhi|�jlkim ��¢ hr¦An ^ a � a��Sjlkwm � hwª�m)nyhwqvs�u}m � m)bca�nya � ¥�m)slhix ^ a�x,mon1his�ÍCs}hrnP{ ¢ m4xpj}uCa � kwhwslaQm � kr{	|7qSsS¥)a � �)hisl�2m)kr�vq � hrn ^ bÎhix
qS¨lnpm)hwsla z ®WÃ�a	u � a�xpa�sSn mvsÏhib¬ulkraQbca�sSnpm)nyhwqvsÏq)¦�n ^ a�m)kr�vq � hrn ^ bÐj�xyhisl�En ^ aE»È°#Ñ�Ò#»Ä°pÓÔ¼)´§²�ºWj}u z monya	xpn � monya��){v®�ËCq �
hwkrkij}xpn � monphrqSs4n ^ a�bca�n ^ q z hixJm)u}u}krhwa z nyq2m¬slqSs�ÁP©Sj�m z � monphw|ÂhwsS¥va � xyaÄu � qv¨lkwa�b £ hwn ^�� qvhwx¤xyqSs z hixpn � hw¨}j}nya z	z m)npm�®
Õ	ÖS×`ØpÙ Ú ��ÛG�)  mv|�|7a�kra � m)nya z ÇÉ�mokw�)q � hwn ^ b ¢ À�jlkwkw¨�m)|# � a��vjlkim � hrªQmonphrqSs ¢ u � qZ~lhwb¬mok<u�qvhwsSn1hwnya � m)nyhwqvs}x ¢ xpj}uCa � kwhwslaQm �
|�qvsS¥)a � �va�s}|�a ¢ n � j}xyn � a��vhrqSs4bca�n ^ q z x�®
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	Ö ���� 	Ö  �� mvs}x4|�a�n4m � nphw|�kra ¢ slqvj}x��a�n¤j z hwqvs}x¸kim |7qSsS¥)a � �)aQs}|7a z�� j}sla s}qvjl¥va�kwkraÌ|�kwmvxpxpa z a b��a�n ^ q z aQx � mvulh z a�x
a�nÄxpnpmv¨lkwa�x z�� qvulnphwbchixpm)nyhwqvs�xya � ¥�m)sSnÄm�qv¨lnpa�slh � z a�xÄaQxynphwb¬m)nya�j � xÄm)jExpa�s}x z jWb¬m�~lhib�j}b z ac¥ � mohixyaQb�¨lkim)s�|7a)®��Åa�x
b��a�n ^ q z aQxJxyqSsvnt¦«qSs z �a�a�xJx¤j � k � m)kr�vq � hrn ^ bca z j	u�qvhwsSn1u � qZ~lhibcm)k�jlnyhwkwhwx¤m)sSn�j}sla � �a��vjlkim � hixpm)nyhwqvs z j	nP{luCa z hw¥)a � �)aQs}|7a
z a À�jlkwkw¨}mv|#±®��,j}mvs z kwa u}m � mvb _a�n � a z a � a�kim�~}monphrqSsMaQxyn,k � j}s}hrn��a ¢ qvsÌqv¨lnphraQsvnÂk � mokw�)q � hwn ^ b a ÇÉ |�kwmvxpxphi©Sj}a�|7qSbcbca
|�m)x1u�m � nyhi|�jlkwhra � ® � qSj � z�� m)j}n � a�x�¥�m)kraQj � x z jÌu}m � mvb _a�n � a ¢ z a�xÂ¥)a � xphrqSs}x � a�kim�~��a�a�x z a ÇÉ�xpqvsSn�qv¨}nya�s�jlaQx ¢ uCqvjl¥�m)sSn
��qSjlh � z�� j}s}a�|7qSsv¥va � �)aQs}|7a,¨�aQm)j}|�qvj}u	ulkij}x � m)ulh z av®!ÇÅs	u}m � nyhi|�j}krhwa ��¢ xyh6kra�u}m � mvb _a�n � a z a � a�kwmo~}monyhwqvsM|7qSsv¥va � �)a,¥)a � x
ª��a � q ¢ qSs¬qv¨lnphraQsvnAj�s¸mokw�)q � hwn ^ bca _m�|7qSsS¥)a � �)aQs}|7atx¤j}u�a � kwhis��a�m)h � a)®��1qSj}xAu � �a�xpa�sSnpqvs}x!mvj}xpxph�j}s}a�hwb¬ulk �aQb aQsSnpmonphrqSs u�m �
� �a��vhrqSs}x z a�|�qvs�ÍCmvs}|7av®�!<a�|7qSb¬u�q � npa�bca�sSn z a�|�a�xÂb"�a�n ^ q z a�xJaQxyn�hwkwkwj}xpn � �a�x¤j � j}s	a�~la�b¬ulkwa ¢ j}s�u � qv¨lk _a�bcaÄhisv¥va � xya
mZ¥va�| z qvs}s��a�aQx�uCq)hix¤xyqSslh _a�s}slaQx�®
# Ú ��� Ø �%$ 	Ö   m)|�|&�a�k'�a � m)nyhwqvs z a�k � mokw�)q � hwn ^ b aJÇÅÉ ¢v� �a��vjlkim � hwx¤monphrqSs ¢ z hw¥)a � �)aQs}|7a z a�À�jlkwkw¨}mv|# ¢ mokw�)q � hwn ^ b a z j2u�qvhwsSn
u � qZ~lhwb¬m)k ¢ |7qSsS¥)a � �)aQs}|7a,xpj�u�a � kwhws��a�m)h � a ¢l� �a��vhrqSs}x z a�|7qvslÍCm)s}|�a)®
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¡ npa � monyhw¥)a,xyqvkwj}nyhwqvs}x�nyq¬n ^ a,b¬mo~�hib�j�b krhioa�krh ^ q�q z ÆÈÉ !�Êa�xpnyhib¬monphrqSs4u � qv¨lkwa�b m � a,qo¦<hwsSnya � aQxyn £�^ aQs z h � a�|7nt|7kwqvxpa z
¦«q � b+xpq)kijlnyhwqvs hwxÂhwsl¦«a�m)xphi¨lkrav®��1bcqvs}�4n ^ a¬bcqSxyn,xyn¤m)¨lkwa hwnya � m)nyhw¥)acxyn � m)nya��vhraQx�npqMÉ !�hixÂn ^ a¬u�qSu}jlkim � a7~}u�aQ|7n¤monyhwqvs
b¬m�~lhibchrªQmonyhwqvs¿ÆÈÇÉEÊ2mokw�)q � hwn ^ b�� ���Ô® ]J^ hixMm)kr�vq � hrn ^ b ^ m)xMn ^ aEmonyn � mv|7nphr¥va u � qvuCa � nP{ q)¦�b qSslq)npqvslhi|7hwnP{ £�^ hw| ^
�Sj}m � m)sSnya�a�xÂn ^ m)nÄn ^ a¬kwhw)a�kwh ^ q�q z ¦§j}s}|7nphrqSs his}| � aQm)xpa�x £ hrn ^ aQm)| ^ hrnpa � monyhwqvs�® ]J^ a¸|7qSsS¥)a � �)aQs}|7acu � qvuCa � nyhwa�xÂqo¦Ån ^ a
ÇÅÉ mokw�)q � hwn ^ b mvs z hwnpx�¥�m � him)sSnpx ^ mZ¥vaÅ¨Ca�a�s a7~lnpa�s}xphr¥va�kw{�xyn¤j z hwa z hws n ^ atkwhrnpa � mon¤j � a��)xpa�a�� ����mvs z � ���l¦«q � his}xpnpmvs}|7av® ¡ n
hix £ a�kwk)�slq £ s,n ^ m)n<j}s z a � xpn � qvs}��|7qvs�|�mZ¥�hrnP{Âm)x¤xpj}b¬ulnphrqSs}x\n ^ aÇÅÉ m)kr�vq � hrn ^ b |�qvsS¥)a � �va�x±kwhwslaQm � kr{Ânyq £ m � z x`n ^ aÉ !
aQxynphwb¬monpq �! #"%$ ®�&Âq £ a�¥)a ��¢ hwsEu � m)|�nyhi|7acn ^ a¸ÇÅÉ mokw�)q � hwn ^ b xpj('`a � x,¦ � qvb xpkrq £ |�qvsS¥)a � �va�s}|�a�his kimonpa¬hrnpa � monyhwqvs�x�®
Ç�'±q � n¤x�npq�hib¬u � q�¥va4n ^ a�m)xp{�b¬ulnpq)nphw|M|7qvsS¥va � �)a�s�|7a2q)¦1n ^ a	ÇÅÉ mokw�)q � hwn ^ bÐhis}|�kwj z a�)M�1hrn¤oaQs � x¬mv|�|7a�kra � m)nyhwqvs*� d#� ¢
q�¥va �¤� a�kwmo~lm)nyhwqvs+� ��� ¢ |7qvs��yjl�vm)nya,� � m z hwa�sSn!� �,�-� ��� ¢ �1a £ nyqvs�bca�n ^ q z x.� /#�-� �,� ¢ ©�j}mvxyhrÁ �Âa £ npqvs4bca�n ^ q z x.� ��0�� ¢ q � z a � a z
x¤j}¨}xpa�n¤x!ÇÉ1� �)�2�`m)s z xpnyql| ^ m)xpnyhi|�ÇÉ1� �Q���Ô®43Âs�¦«q � n¤j}s}monpa�kw{ ¢ n ^ aQxya1bca�n ^ q z x z q�slq)nmvjlnyqSb¬monyhi|�m)krkw{��Sj}m � m)sSnya�aÅn ^ a
bcqvs}q)nyqSsla1his}| � aQm)xphwsl� krhioa�krh ^ q�q z u � qvuCa � nP{¬qo¦<xpnpmvs z m � z ÇÅÉ ¢�£�^ hw| ^ ¦ � aQ©�jla�sSnykw{ � a�©�jlh � aQxm z�z hrnphrqSs}mok\bcqvs}hrnpq � hwsl�
¦«q � hws}xpnpmv¨lhwkrhwnP{5� ���,�Ô®
]J^ aÄb¬mohis2�vqvmokCqo¦6n ^ hix�u�m)uCa � hwx�nyq � a�|�mvxynÅn ^ a,ÇÉÐmokw�)q � hwn ^ b�hisvnpqcm bcq � a1�)aQsla � mokC¦ � m)bca £ q � �q)¦6bcqvslqvnyqvs}aÂmokrÁ
�vq � hrn ^ b¬x ^ mZ¥Shisl�,n ^ aJuCq)npa�sSnyhimok�¦«q � mv|�|�a�kwa � monya z |�qvsS¥)a � �va�s}|�a)®\Ë�q � n ^ hix!u}j � uCqvxpa ¢ n ^ atÇÉ+mokw�)q � hwn ^ b hix�h z aQsSnyhrÍ�a z
mvx�m¬u}m � nyhi|�jlkim � his}xpnpmvs}|7a�q)¦�m¸u � qZ~lhibcm)k�u�qvhwsSn�m)kr�vq � hrn ^ b j}xphws}�¸À�jlkrki¨}mv|# � a��vj}kwm � hwª�m)nyhwqvs\® ]J^ a�u � qZ~lhibcm)k�u�qvhwsSn
m)kr�vq � hrn ^ b ¢ Í � xpnÅhisSn � q z j}|7a z ¨S{ � ql|#Qmo¦«a�kwkwm � � ��d#�\mvs z É�m � nyhisla�n�� �Z��� ¢ hwx�m xpnpm)nya,qo¦6n ^ aÄm � nÅu � ql|7a z j � aÂhwsMqvu}nyhib hrÁ
ªQmonyhwqvs�® ¡ s	u}m � nyhi|�jlkim ��¢ u � qZ~lhwb¬m)k`mvu}u � qvmv| ^ a�x ^ mZ¥va,kwa z npq2b¬m)sS{ ^ hw� ^ uCa � ¦«q � bcmvs}|7a�s�j}bca � hi|�m)k�mokw�)q � hwn ^ b¬x��la)® ��®
¨}j�s z kwa,bca�n ^ q z x¦«q � slqvs}x¤bcq�q)n ^ u � qS¨lkraQb¬x!� �����\m)s z b�jlkwnyhiulkwhra � bca�n ^ q z xÅ¦«q � |7qSs}xyn � m)hws}a z qvu}nyhib hwª�m)nyhwqvs6� �Z���O®!�
)a�{¸bcq)nyhw¥�monphrqSs¸¦«q � n ^ a�u � qZ~lhib¬mok`u�qvhwsSntmokw�)q � hwn ^ b�hixÅn ^ monJmvs2hwnya � monphrqSs�Á z a�uCa�s z a�sSnÅuCa�s}m)krnP{M|�m)s4¨�aÄhisvn � q z j�|7a z
npq�qv¨ln¤mohis¸xpj�u�a � kwhws}a�m � |7qvsS¥va � �)a�s�|7a � m)nyaQx!hws¬n ^ aÂ|�m)xpaJqo¦�©�j}m z � m)nyhi| � a��vjlkim � hrªQmonphrqSs7� ��d,�Ô® ¡ s¸n ^ hwxÅu}m)uCa ��¢ n ^ hixAh z a�m
hixJj}xpa z nyq¬qv¨}npmohis � a�kwmo~la z ¥va � xyhwqvs�xÅq)¦GÇÅÉ m)kr�vq � hrn ^ b £ hwn ^ xpj�u�a � kwhws}a�m � mvxy{lb¬ulnpq)nyhi|Ä|7qSsv¥va � �)aQs}|7a � m)nya�x�®
]J^ a¬qSjlnykwhws}a¸qo¦Ån ^ a¸u}m)uCa � hixÄn ^ a¬¦«q)kwkrq £ hisl��® ¡ s fSa�|�nyhwqvs � £ a¬u � q�¥Sh z a¬m	¨ � hwa7¦ � a�¥�hra £ qo¦toa�{Ìa�kwa�bca�sSn¤xÄqo¦Ån ^ a
|�kwmvxpxphw|�mokJÇÅÉ�m)kr�vq � hrn ^ b�® ¡ s fSa�|�nyhwqvs � ¢t£ a�a�xpnpmv¨lkrhix ^ m � a�kimonphrqSs}x ^ hwu�¨Ca�n £ a�a�s�n ^ aÌÇÉgm)kr�vq � hrn ^ b�m)s z n ^ a
u � qZ~lhwb¬m)ku�qvhwsSncmokw�)q � hwn ^ b�® ¡ s xpa�|7nphrqSs d ¢�£ a4u � a�xpa�sSn�n ^ a4�va�sla � m)kAÀ�jlkwkw¨}mv|# u � qZ~lhwb¬m)kÅuCq)hisvn mokw�)q � hwn ^ b m)s z
£ a¸a�xpnpmv¨lkrhix ^ �vkrqS¨}mokAmvs z xpj}uCa � kwhwslaQm � |�qvsS¥)a � �va�s}|�a npq�n ^ a4b¬mo~�hib�j�b kwhw)a�kwh ^ q�q z a�xpnyhibcm)nyq � ® ¡ sWxpa�|�nyhwqvs � ¢<£ a
xpnpj z {�xpa�|�qvs z q � z a � m)u}u � qZ~lhibcm)nyhwqvs}xtq)¦An ^ a�À�jlkrki¨}mv|#4u � qZ~lhwb¬mok<u�qvhwsSn�hwnya � m)nyhwqvs�j}xphws}�¸n � j}xyn � a��)hwqvs�j}u z monphwsl�C®
]J^ a n � j}xpn � a��)hwqvs�xpn � monpa��){MhwxÂhisvn � q z j�|7a z his�q � z a � npq2qv¨ln¤mohis��)kwqv¨�mok6|�qvsS¥)a � �va�s}|�a�m)s z bcqvs}q)nyqSslhi|�¨�a ^ mZ¥�hrq � q)¦
n ^ a�mvu}u � qZ~lhwb¬monpa2xp| ^ a�bca)®EË�hws}m)krkw{ ¢ his�f�a�|7nphrqSsÏ� £ aMu � aQxyaQsvn sSj�b a � hi|�m)k�|�qvb¬u}m � hixyqSs}xÄ¦«q � m � q)hixpxpqvsEhisv¥va � xya
u � qv¨}kraQbM®
8 j � s}q)npm)nyhwqvs}xÄm � a¸xpnpm)s z m � z ¦«q � n ^ a2bcqvxpn�u}m � n�®:9�;=<�>±Æ  @?BA Ê Æ � a�x¤u\®:9DC;E< >CÆ  @?BA ÊyÊ z aQslq)npa�xÄn ^ a¸� � m z hwa�sSncÆ � a�x¤u\®
n ^ a ^ a�x¤xphwmvsMb¬mon � hr~CÊqo¦4>CÆ  @?BA ÊÅhis�n ^ aÄÍ � xpnJ¥�m � hwmv¨lkrav®
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]J^ a�u � qS¨lkraQb qo¦�b¬m�~lhwb j}b kwhioa�kwh ^ q�q z Æ§É !�ÊÅa�xpnyhib¬monphrqSsM|�qvs}xphwxpnpxtq)¦<Í±s z hisl�¸m¸xyqvkwjlnphrqSs4npq
 #"%$7H m � �vb¬m�~JILK�MONQPSR�Æ  Ê ? Æp�ZÊ

£�^ a � aUT hwx2mvs/qS¨}xpa � ¥)a z xpmvb¬ulkra�q)¦Äm � m)s z qvb ¥�m � him)¨lkwa+V z a7ÍCsla z qvs�m xpmvb¬ulkra�x¤u}m)|�aUW m)s z PSR�Æ  Êchwx¬n ^ a
kwq)�)ÁOkwhw)a�kwh ^ qSq z ¦§j}s}|7nphrqSs z a7ÍCs}a z ¨S{

PSR�Æ  Ê H kwq)�YX`ÆZT[�  Ê ? ÆÔ�vÊ
£�^ a � a-X`ÆZT[�  Ê z aQslq)npa�x�n ^ a z a�s}xphwnP{�qo¦[VUm)n\T u}m � m)bca�n � hwª�a z ¨S{�m z a�npa � bchwslhixpnyhi|Å¥va�|�nyq �] hwsD^`_�® 8 slatq)¦Cn ^ atbcqSxyn
uCqvu}j}kwm � b a�n ^ q z x�¦«q � xpq)kw¥�hwsl�	É ! aQxynphwb¬m)nyhwqvsWu � qv¨lkwa�b¬xÄhix�n ^ a4ÇA~}u�aQ|7n¤monyhwqvs�É mo~�hibchrªQmonphrqSs ÆÈÇÉEÊ,m)kr�vq � hrn ^ b
z aQxp| � hi¨Ca z hws � a�b¬u}xpnya ��¢ !Gmoh � z ¢ mvs z � j}¨lhisa� �L� £�^ hi| ^4£ a z a�x¤| � hw¨Ca�m)x�¦«qvkrkwq £ x�®
��bcq � a�his�¦«q � b¬monphr¥va z mon¤m2xpu�m)|7acb(hix�hisSn � q z j}|7a z ®J� � m)s z qSb ¥�m � him)¨lkwa�d hwx z a7ÍCs}a z qvseb(n ^ mon £ hrn ^ z a�s�xyhwnP{f Æhg`�  Ê1u�m � m)bca�n � hwª�a z ¨S{  ® ]J^ a z mon¤mid hwx�bcq � a�his�¦«q � b¬monphr¥va�n ^ m)s�n ^ a¬m)|�npj}m)k z mon¤mjV hws n ^ a¸xpa�s}xpa�n ^ mon�V
hixÂmM|7qSbcu � aQxpxphrqSs	qo¦kd ¢ hO® av®Ân ^ a � aca7~lhwxpnpx,m4s}qvs�ÁÔhwsS¥va � nyhi¨lkra�n � m)s}xy¦«q � b¬monyhwqvs+lEx¤j}| ^ n ^ monmV H l�ÆhdEÊ�® ¡ n £ qSjlk z
n ^ a � a7¦«q � a�¨Ca�m z ¥�m)sSn¤mo�)a�qvj}xÅnyq � a�ulkim)|�aÄn ^ a�É ! aQxynphwb¬m)nyhwqvs�u � qS¨lkwa�b Æp�ZÊ�¨S{

 #"%$7H b¬m�~ILK�M N PSn}Æ  Ê ? ÆO�SÊ

o]o ÷kp#��q2r�s



d �C»��Ó�¯l¾}·oº±Ó��6¾�°��Ó�»È´§Ó�º��Y	Â¹ ��°pÓ��	��
��Ó�°p²
£ hwn ^ P n Æ  Ê H krqv� f ÆZg]�  Ê#®�fShis}|7a�T H l6ÆZg`Êtn ^ a z aQs}xphrnP{�X2q)¦4V�hix � a�kimonya z npq¬n ^ a z aQs}xphrnP{ f qo¦\dÐn ^}� qvjl� ^

X±ÆhT[�  Ê H������������
R���� f ÆZg]�  Ê��� !Æhg`Ê ÆÈd�Ê

¦«q � m)s	m)u�u � qSu � hwm)nya�bca�m)x¤j � a! �qSseb	®Q3Âs z a � |�qvs z hwnyhwqvsEÆÈd�Êtmvs z ¦«q � m¸�vhr¥va�sMqv¨}xpa � ¥)a z x¤m)b¬ulkwa.T ¢ ¦«q � m)sS{ig hws
l#" ; Æ�$�T&%oÊAn ^ a�xpq)kijlnyhwqvs}xtq)¦�ÆO�SÊÅm � a�xyqvkwj}nyhwqvs}xtq)¦Gn ^ a�q � hr�vhws�mok`É ! a�xpnyhib¬monphrqSsMu � qv¨}kraQb Æy��Ê�® ¡ s�n ^ hwx�xpa�npnyhisl� ¢ n ^ a
z m)npmDT4m � a�|�m)krkwa z ´¶º ��²oµ1¯±¹rÓ7»PÓ%�)·o»Ô· £�^ a � aQm)xtn ^ a z mon¤mDgÌm � aÄ|�mokwkra z ��²oµ1¯±¹rÓ7»PÓD�)·�»P·�®
¡ n � aQbcm)hws�x�nyq z a�m)k £ hwn ^ n ^ aM¦§m)|�n�n ^ mon�n ^ aM|�qvb¬ulkwa�npa z m)npmeg�|7q �p� a�x¤u�qSs z hisl��nyqEmÌ�vhr¥va�sWqv¨�xya � ¥va z xpmvb¬ulkrajT
m � a¸j}s}�slq £ s�® ]J^ a � a7¦«q � a ¢ n ^ a4|7qSbcu}kra�nya z m)npm	kwhw)a�kwh ^ q�q z ¦§j}s}|7nphrqSs P n Æ  ÊÄ|�mvsEqvslkw{ ¨Ca2a�xpnyhib¬monya z ®('Âhw¥)aQs�n ^ a
qS¨}xya � ¥va zÄz m)npm T�m)s z m1u � a�¥�hwqvj}x\aQxynphwb¬m)nyaq)¦  z aQslq)npa z A }¢ n ^ aA¦«qvkrkwq £ hisl��bchwslhib�j�b b aQm)s�x¤©�j}m � aAa �¤� q � aQxynphwb¬monpq �
ÆÈÉÌÉEfSÇJÊÅqo¦<n ^ a�©�j}m)sSnphrnP{UPSnlÆ  ÊthwxJs}m)npj � mok) Æ  @? A Ê H+* � krqv� f ÆZg]�  Ê-, T[� A � ?
£�^ a � a ¢ ¦«q � mvsv{4hwsSnya�� � m)¨lkwaÂ¦§j}s}|7nphrqSs/.¬ÆZg`ÊtqvsUb ¢}£ a ^ mZ¥)a z a7Í±sla z n ^ a�|7qvs z hrnphrqSs}mok\a�~}u�aQ|7npm)nyhwqvs* � .¬ÆZg`Ê-, T[� A � H ��� ��� ���

R���� .¬ÆZg\Ê�0`Æhg1, T � A Ê��� !Æhg`Ê
mvs z 0\ÆZg1, T[� A ÊÅhwxtn ^ a�|7qSs z hwnyhwqvs}m)k z a�s}xphwnP{2¦§j}s}|�nyhwqvs��)hw¥)aQsiT

0`Æhg1, T[� A Ê H f ÆZg]� A Ê
X`ÆZT[� A Ê2 ÆÔ�vÊ

]J^ atÇÅÉ(m)kr�vq � hrn ^ b¿�)aQsla � monpa�x�mÄxyaQ©Sj}a�s}|�a�q)¦±mvu}u � qZ~�hib¬monphrqSs}x6npqÄn ^ a�xpq)kijlnyhwqvs4ÆÈ��ÊGxyn¤m � nyhisl�1¦ � qvb m)s hwslhwnyhimok��vjlaQxpx
 < q)¦  #"%$ m)s z�z a7Í±sla z ¨S{43

Ú 65��<� Ö ) Æ  @?= �7 Ê H+* � kwq)� f Æhg`�  Ê8, T �  97 � :<; � Ö 5
 78= ; H m � �Sbcmo~ ILK�M N ) Æ  @?= 7 Ê # ; � Ö 5

]J^ a�)a�{ÏnpqWj�s z a � xpnpm)s z hws}�En ^ aÌ|7qSsS¥)a � �)aQs}|7aMqo¦,n ^ a�ÇÅÉ m)kr�vq � hrn ^ b hix¬n ^ a	¦«qvkrkwq £ hws}� z aQ|7qSbcuCqvxphwnyhwqvs qo¦Ân ^ a
kwq)�)ÁOkwhw)a�kwh ^ qSq z ¦§j}s}|7nphrqSs

PSR�Æ  Ê H ) Æ  ? A Ê?>A@ Æ  @? A Ê ÆO�SÊ
£�^ a � a @ Æ  @?(A Ê HCBD* � 0\ÆZg1, T[�  Ê-, T[� A � 2¡ nt¦«qvkrkwq £ xÅ¦ � qSb a�kwa�bcaQsvn¤m � {2m)u}u}krhi|�m)nyhwqvsMqo¦FE)aQs}xyaQs � xthwslaQ©�j}mokwhrnP{4nyq¬n ^ a�kwq)�c¦§j}s�|7nyhwqvs�n ^ mon@ Æ  ?�A ÊHGI@ Æ  ?= ÊHG 0 ?+J  @?�A LK ^ _ 2 ÆP�)Ê
8 ¨}xpa � ¥)a�¦ � qSb ÆÈ��Ê1mvs z ÆP�)Ê1n ^ monÄn ^ a  ¦§j}s}|7nphrqSsM$ ) Æ  @?= 7 ÊN%¸hwxÄmMkrq £ a � ¨�qSj}s z qvs n ^ a¬kwq)��krhioa�krh ^ q�q z ¦§j}s}|�nyhwqvs
P R Æ  Ê�® ]J^ hix�¦§mv|7nGhwx�slaQ|7a�x¤x¤m � {1nyq,a�s�xpj � aÅbcqSslq)npqvslhi|7hwnP{Âq)¦�n ^ a�m)kr�vq � hrn ^ b�®Gf�uCa�|7hrÍC|�mokwkr{ ¢ j}xyhisl�Ân ^ a�É�ÁPxynpa�u z a7ÍCslhisl�
� a�kimonphrqSs ) Æ  978= ; ?  97 ÊHG ) Æ  97J?= 97 Ê ? Æ /SÊ
qSslaÄqv¨ln¤mohis}x

PSRSÆ  97-= ; Ê B PSRSÆ  97 ÊOG ) Æ  978= ; ?= �7 Ê B ) Æ  97J?= 97 Ê ÆO�SÊ>A@ÏÆ  78= ; ?  7 Ê B @ Æ  7 ?= 7 Ê 2 Æy��0SÊ
&Âa�s}|�a ¢ j}xphisl�	Æh/SÊ�mvs z ÆÔ�)Ê

PSR�Æ  7-= ; ÊOG PSR�Æ  7 Ê 2]J^ hixthixJn ^ a £ a�kwk��slq £ s�b qSslq)npqvslhi|7hwnP{4u � qvuCa � nP{¸qo¦�n ^ a�ÇÉ mokw�)q � hwn ^ b�®
�Âq)nya�n ^ m)n�h ¦!n ^ a�¦§j}s}|�nyhwqvsP@ÏÆ  @?BA Ê�hisWÆÈ�SÊ £ a � a�x¤|�m)kra z ¨S{	m)s	m � ¨lhwn � m � {4uCqvxphrnphr¥vaÄ¦§m)|7npq �RQ n ^ a�¦§j�s}|7nphrqSs ) Æ  @?BA Ê
£ qvjlk z � a�b¬m)hws m kwq £ a � ¨Cqvj�s z qSs P R Æ  Êcm)s z bcqvslqvnyqvs}hw|�hrnP{ q)¦Ân ^ a	m)kr�vq � hrn ^ b £ qSjlk z ¨Ca	u � aQxya � ¥va z ®/�Âx £ hrkwk
¨CaÌx ^ q £ s�¨Ca�kwq £�¢ h ¦ Q hwx4mokwkrq £ a z nyq ¥�m � { £ hwn ^ hwnya � m)nyhwqvs hws m x¤jlhrn¤m)¨lkwaÌb¬m)s}s}a � qSsla	qv¨ln¤mohis}x2mWbcqvslqvnyqvs}a ¢
x¤j}uCa � krhisla�m � kw{2|7qSsS¥)a � �)aQsSnÅ�va�sla � m)krhwª�m)nyhwqvs¸q)¦Gn ^ a�ÇÉ mokw�)q � hwn ^ b�®

S�T]o?S �



� Ñl¹¶¹���·������t°p²�³v´¶µ¸·�¹
	Â¹ ¼v²o°#´¶»¶¾lµ�Ò��7²o°�E·�³v´¶µ Ñlµ��!´��vÓ�¹ ´r¾}²Q²����tÒ�»O´¶µ¸·�»O´§²�º �

� � ���1�����&��� �&0t"�$	�23�%(��8	3 "�$	0 5 * ���7� � �!��"!$��

¡ s n ^ hix!xpa�|7nphrqSs ¢o£ a�u � aQxyaQsvnGn ^ atu � qZ~lhibcm)klu�qvhwsSn!mokw�)q � hwn ^ b q)¦ � ql|#Zm�¦«a�krkim � m)s z É m � nphwsla�n�®GÃ�atn ^ a�s z aQb qSs}xpn � monya
n ^ monJÇÅÉÐhix�m¬u}m � nyhi|�j}kwm � his}xpnpmvs}|7aÄqo¦!m¬u � qZ~�hib¬mok\uCq)hisvn�bca�n ^ q z hwb¬ulkwa�bcaQsvnpa z £ hwn ^ m¬À�jlkwkw¨}mv|#vÁOnP{luCa,uCa�s}m)krnP{v®

����� ���
	�������
���������������������! "����#�$���
�ÅqSs}xyh z a � n ^ aÂ�va�sla � m)k±u � qS¨lkraQb qo¦<b¬mo~�hibchrª�hws}� mc|7qvs�|�mZ¥)a�¦§j}s}|7nphrqSs&%ÂÆ  Ê�® ]J^ a,u � qZ~lhwb¬m)k±uCq)hisSn�m)kr�vq � hrn ^ b�hwxtm)s
hwnya � m)nyhw¥)a�u � q�|�a z j � a £�^ hi| ^ |�m)s�¨�a £�� hwnynyaQs

 78= ; H m � �vb¬mo~ ILK�MON�' %ÂÆ  Ê B Q 7
��(  B  7 ( C*) 2 Æy�v�ZÊ

]J^ a�©�j}m z � monphw|u�aQs}mokwnP{ (  B! 7 ( C hwx � a�kwmo~la z j}xphws}�Âm�xpa�©�jlaQs}|7aÅqo¦�uCqvxphrnphr¥vau}m � m)bca�nya � xF$ Q 7 %S® ¡ si� ��d,� ¢�� ql|#Zm�¦«a�krkim �x ^ q £ a z n ^ m)nAxpj}uCa � kwhwslaQm � |�qvsS¥)a � �va�s}|�aqo¦`n ^ hwxAbca�n ^ q z hwxAqv¨ln¤mohisla z £�^ aQs n ^ a�xpa�©�jla�s�|7a $ Q 7 %�|7qvsS¥va � �)a�xGnpq £ m � z xª�a � q�® ¡ s s�j}bca � hw|�mokShwb¬ulkwa�bca�sSn¤monyhwqvs�x<q)¦±u � qZ~lhwb¬m)kvuCq)hisvn�n ^ a¦§j�s}|7nphrqSs+%ÂÆ  Ê6hwxG�)aQsla � mokwkw{ � a�u}kwmv|7a z ¨v{�m,ulhwa�|�a £ hixya
kwhws}a�m � bcq z a�k�� �Q�,�Ô®

���#, -.$���
�/�0���������*	1$���	2�*�3�$�����4��56�$�
	�798 ���! ��"��#�$�:�
ÃEaÌslq £ n¤j � s npq n ^ a � a�kimonphrqSs ¨Ca�n £ a�aQs/n ^ aÌÇÅÉ m)kr�vq � hrn ^ b�m)s z n ^ aÌu � qZ~�hib¬mok�uCq)hisSn¬¦ � mvb a £ q � ±®�Ë�q � n ^ hix
u}j � uCqvxpa ¢!£ a £ hwkrkJsla�a z npqE|�qvs}xph z a � m u}m � nphw|�jlkwm � À�j}krki¨}m)|#�his�¦«q � b¬monyhwqvs/b aQm)x¤j � a)®��Âxpx¤j}bca�n ^ m)n n ^ a4¦§mvbchrkw{$ 0`ÆZg�, T[�  Ê�% ILK�M N hix � a��Sjlkwm � hwsÌn ^ acxyaQs}xya�q)¦ ¡ ¨ � mo�)hibcq�¥4m)s z À ^ m)x¤bchws}x¤Shrh � ��/�� ¢ hisÌu}m � nphw|�jlkwm � 0`Æhg1, T �  Ê  !Æhg`Ê1m)s z0`Æhg1, T[� A Ê� !ÆZg\ÊAm � a,b�jln¤j}mokwkr{¸mv¨}xyqvkwj}nya�kw{¬|7qvsSnphws�jlqSj}xA¦«q � mvsS{  m)s z A hwsi^ _6® ]J^ aQs2n ^ a � m z qvslÁ �Âhw)q z {�b z a � hw¥�m�Á
nphr¥va 7 � n<; R>=@?I �7 � n<; RBA I � a7~lhixyn¤x�¦«q � m)krk  @? A m)s z £ aÄ|�m)s z a7Í±sla�n ^ aÄ¦«qvkrkwq £ hisl�¬À�jlkrki¨}mv|#¸b aQm)x¤j � a)®

>±Æ  ? A , T�Ê H+*�C kwq)� 0`Æhg1, T ?�A Ê0`Æhg1, T[�  Ê , T[� A >D 2 Æy�Z�vÊ

E � Ú 5 Ú �BF«�BF ÚHGJI4K ¾}Ó%���·o¹ ¼S²�°#´¶»«¾�µ ´iÒ4·¸¯±°p²�³v´¶µ¸·�¹6¯l²o´¶º�»�·�¹ ¼S²�°#´¶»«¾�µML!´¶»«¾ � Ñl¹¶¹���·�� �o½P»ON�¯}Ó�¯lÓ�º±·o¹ »PN�Q!R>SUT ²=�¸»¶¾�Ó
�7²o°#µ

 97-= ; H m � �vb¬m�~ I�K�M NWV PSR�Æ  Ê B >±Æ  @? A , T�ÊUX Æy�Q�SÊE � Ú�ÚHY�I4K ¾}Ók�vÓUN,»Ô²1µ¸·��o´¶ºS¼Ä»«¾}Ó ��²�ºCº±Ó��7»O´§²�º+L!´¶»«¾�»¶¾�Ó<¯C°p²�³)´¶µ¸·�¹Q¯}²�´¶ºC»\·o¹ ¼S²�°#´¶»«¾�µ ´iÒÅ»¶¾�ÓO�7²o¹¶¹r²>L!´¶º�¼�°pÓ�¯C°¤Ó#Ò�Ó�º�»P·�»O´§²�º
²=�Ä»¶¾�Ó! Ò#»PÓP¯2Z

 978= ; H m � �vb¬mo~ ILK�MON[V kwq)�kX±ÆhT �  Ê#> *�C krqv� f ÆZg]�  ÊX±ÆhT[�  Ê , T[�  97BD X 2K ¾�´iÒ Ó]\�Ñ�·�»O´§²�º�´iÒ�Ó]\�Ñl´_^Z·o¹rÓ�º�»�»Ô²
 78= ; H m � �vb¬mo~ ILK�M N[V)krqv�YX±ÆhT[�  Ê#> * C krqv� f ÆZg]�  ÊX`ÆZT[�  Ê , T �  7`DBI* C kwq)� f Æhg`�  7 ÊX`ÆZT[�  7 Ê , T[�  97 D X

Ò#´¶º ��Ó�»¶¾�Ó ·����o´¶»È´§²oº±·�¹G»PÓ7°#µ �)²QÓ#Ò�º`²�»µ¸²���´ �]N4»«¾}Ó�µ¸·�³v´¶µ ´baQ·o»È´§²oº2¯C°¤²���¹rÓ7µ 
dc1Ó���·�¹¶¹ ´¶ºS¼M»¶¾�·�»�0`ÆZg�, T[�  Ê H4e � n>A I �f � R`A I � �
 78= ; H m � �vb¬m�~@ILK�MON[Vokwq)�kX±ÆhT �  Ê#> * C 0`ÆZg�, T[�  Ê8, T �  7BDB *�C 0`ÆZg�, T[�  7 Ê-, T[�  7 D 2g Ó�hº±·o¹¶¹iN4²���»Ô·o´¶º
 78= ; H m � �vb¬mo~ ILK�M N[Vokwq)��X±ÆhT[�  Ê> * C 0`ÆZg�, T[�  Ê0`ÆZg�, T[�  7 Ê , T[�  7 D XL<¾l´Z�¤¾5��²�º ��¹ Ñ �vÓ#Ò�»«¾}ÓJ¯C°p²Q²E�8


o]o ÷kp#��q2r�s



� �C»��Ó�¯l¾}·oº±Ó��6¾�°��Ó�»È´§Ó�º��Y	Â¹ ��°pÓ��	��
��Ó�°p²
� ���������	��
Å���Ð018	01���������J�,"!�7� 8 ��' �������	��������� � ��8c"+�Ð�7���c�!��"!$��

]J^ a u � qZ~lhib¬mok�uCq)hisvnJhisSnya � u � a�n¤monphrqSsMq)¦!ÇÉ hws	n ^ a�u � a�¥�hwqvj}xJxpa�|�nyhwqvs	x¤jl�)�va�xpnpxJn ^ monJÇÅÉ�|�m)s	¨Ca��)aQsla � mokwhwª�a z ¨S{
� a�ulkim)|�hws}�¸n ^ ac©Sj�m z � monphw|�uCa�s}m)krnP{	his	n ^ acxyn¤m)s z m � z u � qZ~lhib¬mok6uCq)hisSn � aQ|�j � xphrqSs�Æp�)��Ê £ hwn ^ n ^ a�À�jlkwkw¨�m)|#�u�aQs}mokwnP{
Æp�Q�vÊ#® 8 n ^ a � s}qvs�ÁP©�j}m z � monphw|��)a�s}a � mokwhrªQmonyhwqvs�xJqo¦Åu � qZ~lhibcm)kGuCq)hisSn ^ mZ¥)a�¨Ca�aQs�u � qvuCqvxpa z ¨S{ ] a�¨Cqvjlkwkwacmvs z qvn ^ a � x
ÆOxya�a � ������m)s z � a�¦«a � a�s}|�a�x n ^ a � a�hws±Ê�®EÉÌq � a�q�¥va ��¢ n ^ a�u�m � mokwkra�k £ hwn ^ n ^ a	u � qZ~lhib¬mokÅuCq)hisSncbca�n ^ q z m)kwxpq x¤jl�)�va�xpnpx
n ^ montqvj � mvu}u � qvmv| ^ m)u}u}krhwa�xtnpq¬m kim � �)aÄ|7kim)x¤xÅq)¦ÅÆÈn £ hw|�a z h '`a � a�sSnyhim)¨}kra�ÊAqS¨���a�|�nyhw¥)aÂ¦§j}s}|�nyhwqvs}x ¢ his}|7kij z hisl�¸u�aQs}mokwhwª�a z
!<hw)a�kwh ^ q�q z ¦§j}s}|7nphrqSs}x�® ¡ sEn ^ hix�xpa�|�nyhwqvs £ a¸hisSn � q z j}|7a¬n ^ a2À�jlkwkw¨�m)|#��va�sla � m)krhwª�m)nyhwqvsÌq)¦tu � qZ~lhibcm)k!u�qvhwsSn ¢ |�m)krkwa z
n ^ a�À�jlkwkw¨}mv|#¸u � qZ~�hib¬mok�uCq)hisSn,ÆÈÀ �� Êm)kr�vq � hrn ^ b ¢ m)s z a�xpnpmv¨lkwhwx ^ hwnpx1|7qvsS¥va � �)a�s�|7aÂu � qSu�a � nphraQx�®

�
��� � �� "�"��!�*�:� � 		� �:�#�$�!���
!<a�n!$ 0`ÆZg]�  ÊN% ILK�M N ¨�a�mvsS{2¦§m)bchwkr{�qo¦ z aQs}xyhwnyhwa�xÂxpj�u}u�q � npa z qvs�m¸xpa�n�
�*b ¢ u�m � m)bca�n � hwª�a z ¨S{  m)s z � a��Sjlkwm � hws
n ^ a�xyaQs}xpa,q)¦ ¡ ¨ � mo�vhwbcq�¥2mvs z À ^ m)x¤bchws}x¤Shrhk� ��/��Ô® � a7ÍCsla�n ^ a�À�jlkwkw¨�m)|#¸his�¦«q � b¬monphrqSsMbca�mvxpj � a

>±Æ  @?BA Ê H���� kwq)� 0`ÆZg]�  Ê0`ÆZg]� A Ê 0`ÆZg]� A Ê �9 !ÆZg`Ê 2 Æy��d�Ê

�Âq)nyhi|7a1n ^ m)nA¦«q � n ^ aÂ| ^ q)hi|7a 0\ÆZg`�  Ê H 0`ÆZg�, T[�  Ê!mvs z ¦«q ��� H l" ; Æ�$�T&%�Ê ¢v£ a�qv¨}npmohis%>±Æ  @?BA Ê H >±Æ  ?(A , T�Ê!mvx z a7Í±sla z
¨S{EÆy�Q�SÊ�his	n ^ a�|�qvsSnya�~ln�qo¦!n ^ a�ÇÉ�m)kr�vq � hrn ^ b�®ÅÃEa b¬mvoa�n ^ a�¦«q)kwkrq £ hisl�2mvxpx¤j}b¬ulnyhwqvs�x ¢C£�^ a � a�� " z aQslq)npa�xJn ^ a
� � aQmonyaQxyn�a�hw�)aQsS¥Zm)kwj}a,q)¦<n ^ a�b¬mon � hr~���mvs z�� " z a�slqvnyaQxtn ^ a�x¤b¬mokwkraQxyn�®
�M������A5<�BF ÚHG � I g Óc·ZÒ�Ò#Ñlµ¬Ó�»¶¾�Ó��7²o¹¶¹r²>L!´¶º�¼<ZQÔ´ T5P R Æ  ÊJ´iÒ�»PL!´Z��Ó���²�ºC»È´¶ºCÑ�²�Ñ�Ò#¹iN���´ �1Ó�°pÓ�º�»O´§·���¹rÓÄ²�ºc^`_�·�º[� >±Æ  @?BA Ê�´iÒJ»PL!´Z�¤Ó���²�º�»O´¶º�Ñ�²oÑ�Ò#¹iN.��´ �1Ó�°pÓ�º�»O´§·���¹rÓ�´¶ºMÆ  @?BA Ê

´¶ºj^`_��U^`_ 
QO´¶´ T�krhib�� I ����� PSRSÆ  Ê H+B! 
QO´¶´¶´ T P R Æ  Ê#"  ·oº � �%$'&)(+* � I �-, � $'&)(+* � I � " 0 ²oºEÓ ^ZÓ�° Ni��²�Ñlº �vÓ��  ½ÔÒ�Ó�»
QÔ´_^�T7�7²�° ·oº�N A ´¶º7^ _ � >±Æ  @? A Ê#"  ·oº �c0." � $ & �0/21 � I = ?I � , � $ & �3/)1 � I = ?I � ²oºEÓ ^ZÓ�° Nj��²�Ñlº[�)Ó��  ½ÔÒ7Ó�» 

]J^ aQxya,m)x¤xpj�bcu}nyhwqvs}xÅa�s}x¤j � aÂx¤bcqSqvn ^ s}a�x¤xq)¦\PSR�Æ  Êm)s z >±Æ  @? A Êm)s z n ^ a�h � Í � xynÅn £ q z a � hr¥�m)nyhw¥)a�xÅhis  ®!�1x¤x¤j}b¬ulnyhwqvs
�v® hwhrh\m)kwxpq�hib¬ulkrhwa�xJxpn � qvs}� |7qSs}|�mZ¥�hwnP{ q)¦4P R Æ  Ê�®�Âxpx¤j}b¬ulnyhwqvs �)® hr¥¸hib¬ulkwhraQxÅn ^ mon >±Æ  @?BA ÊAhwxJxpn � hi|7nykw{2|7qSsS¥)a7~¸m)s z n ^ mon
n ^ a2u}m � m)bca�nya �m hix�xpn � qvsl�vkr{�h z a�sSnph ÍCmv¨lkwa¸hwsEn ^ a¸¦§m)bchwkr{�qo¦ z a�s}xphwnyhwa�x 0`Æhg`�  ÊcÆÈxpa�a¸u � q�qo¦tqo¦ !6aQbcb¬mE�2¨Ca�kwq £ Ê�®
�Âq)nya�n ^ m)n�n ^ a m)¨Cq�¥)a�m)x¤x¤j}b¬ulnyhwqvs}x1m � a�slq)n�n ^ a bchislhib�j}b(xya�n1uCqvx¤xyhi¨lkwa ¢ av® �C®tn ^ m)n�P R Æ  Ê�m)s z >±Æ  @?(A Ê�m � a�j}u}uCa �
¨Cqvj}s z a z ¦«q)kwkwq £ x¦ � qvb |7qSsvnphws�jlhwnP{ ¢ �Âxpx¤j}b¬ulnphrqSs��v® hwh�m)s z n ^ a�u � qvuCa � nP{�>CÆ  @?BA ÊOG >±Æ A ?�A Ê H 0 ¢�� a�x¤uCa�|7nphr¥va�kw{)®
Ã hwn ^ n ^ a�m)¨Cq�¥)a�m)x¤xpj�bcu}nyhwqvs}x £ a�m � a,slq £ u � a�u}m � a z npqchisSn � q z j}|7aÄn ^ a��)aQsla � mok\mokw�)q � hwn ^ bM®
4MÖ�5 G F«�BF ÚHG I �GÓ7»QX`ÆZT[�  Ê4·oº �/0`ÆZg]�  ÊU��Ó4Ò#Ñ �¤¾Ï»«¾}·�» PSR�Æ  Ê�·�º[�i>±Æ  ?�A Ê2Ò�·�»O´iÒ �]NU	,Ò�Ò#ÑlµÂ¯C»O´§²�º}Ò R9
 �<Ó�» $ Q 7 %a��Ó· Ò�Ó]\7Ñ�Ó�º ��Ó	²E��¯l²�Ò�´¶»O´_^�Ó	°pÓ�¹r·�³�·�»O´§²�ºW¯}·�°¤·�µ¸Ó7»PÓ7°�Ò-
 K ¾}Ó�º���»«¾}Óm�7²o¹¶¹r²>L!´¶º�¼ °pÓ���Ñl°#°pÓ7º[��Ó L!´¶¹¶¹ ��Ó+��·�¹¶¹rÓ��E»«¾}Ó � Ñl¹¶¹���·����
¯±°p²�³v´¶µ¸·�¹}¯}²�´¶ºC»:Q � �k� T4·o¹ ¼v²o°#´¶»¶¾lµ

 78= ; H m � �vb¬m�~JILK�M N[V PSR�Æ  Ê B Q 7 >±Æ  ?= 7 Ê X 2 Æy�Z�vÊ
]J^ a�À �� m)kr�vq � hrn ^ b hwx £ a�krk z a�ÍCsla z xyhis}|�a n ^ aEb¬m�~lhib�j}b-his Æy�Z�vÊ¸hwx�mok £ mZ{lxMm)| ^ hwa�¥va z his m/¨Cqvj}s z a z xya�n�®
ÉÌqSslq)npqvslhi|7hwnP{2hixt�vj}m � mvsSnya�a z ¨S{2n ^ hwx1u � ql|�a z j � a�m)xJu � q�¥)a z his�n ^ aÄ¦«qvkrkwq £ hws}�cu � qvuCqvxphwnyhwqvs\®E � Ú 5 Ú �BF«�BF ÚHG76 K ¾}Ó ¹r²¤¼)½P¹ ´��)Ó�¹ ´r¾�²�²��MÒ�Ó \�Ñ�Ó�º ��Ó $,P R Æ  7 ÊN%4´iÒ�µ¸²�º±²o»Ô²oº±Ó�º±²oº�½=�)Ó���°pÓ�·ZÒ#´¶ºS¼�·�º[�¬Ò�·�»O´iÒ hÅÓ7Ò

PSR�Æ  78= ; Ê B PSR�Æ  7 ÊOG Q 7 >CÆ  78= ; ?= 7 Ê ? Æy�Q�SÊE � Ú�ÚHY!698 °¤²�µÎ´¶»PÓ�°p·�»O´§²�º Q!R;:]T ��LÓÄ¾}·[^ZÓ
PSR�Æ  7-= ; Ê B PSR�Æ  7 ÊOG Q 7 >±Æ  7-= ; ?  7 Ê B Q 7 >CÆ  7 ?= 7 Ê 2�±´¶º ��Ó >±Æ  7 ?= 7 Ê H 0 ·oº �.>CÆ  78= ; ?= 7 ÊOG 0��"LÓ��vÓ���Ñ ��Ó Q!R�< T4·�º[�2»«¾}·o» $�P R Æ  7 ÊN%4´iÒ�º±²oº�½=�)Ó���°pÓ�·ZÒ#´¶ºS¼�


ÃEa�sla7~lnJn¤j � sMnyq2|�qvsS¥)a � �va�s}|�a1q)¦Gn ^ a�À �� hrnpa � monpa�x $  7 %v®

S�T]o?S �



� Ñl¹¶¹���·������t°p²�³v´¶µ¸·�¹
	Â¹ ¼v²o°#´¶»¶¾lµ�Ò��7²o°�E·�³v´¶µ Ñlµ��!´��vÓ�¹ ´r¾}²Q²����tÒ�»O´¶µ¸·�»O´§²�º �

�
�#, �.������	1$ "	���� 	
Ë�h � xpn £ a�| ^ m � mv|7npa � hrª�a1n ^ aÄÍ}~la z u�qvhwsSn¤xtqo¦�n ^ a�À �Å� m)kr�vq � hrn ^ b�®E � Ú 5 Ú �BF«�BF ÚHG���� ´_^�Ó7º Q 7 H+Q
	 0�� 0 H � ? � ? 2-2-2 �t»«¾}Ó
h<³�Ó���¯}²�´¶ºC»§Ò¸²E� »¶¾�Ó¬´¶»PÓ7°p·o»È´§²oº Q!R;:]T�·�°pÓ¸µ¬·�³)´¶µc´baQÓ7°�Ò2²E�»«¾}Ó�¹r²¤¼o½P¹ ´��vÓ�¹ ´r¾}²Q²��m��Ñlº[�7»O´§²�º7PSR�Æ  Ê-
E � Ú�ÚHY�� �A²�º}Ò#´Z�vÓ7° ·�h<³�Ó��,¯}²�´¶º�»  � ²E�Ä´¶»PÓ�°p·�»O´§²�º Q!R;:]T �7²o° Q 7 H Q5H ��²�º�Ò#»Ô·oº�» 
 K ¾}Ó�º��

 � H m � �vb¬m�~ ILK�M N?$�PSR�Æ  Ê B Q >±Æ  @?  � Ê�% 2
	ÄÒ PSR�Æ  Ê�·oº �c>CÆ  @?= � Ê�·�°pÓD��²�»«¾�Ò#µ¬²Q²�»«¾	´¶º  �  � µ Ñ�Ò#» �¤Óc·¬Ò#»P·�»O´§²�º`·�° N�¯}²�´¶ºC»

0 H 9%P R Æ  � Ê B Q 9�;=<L>±Æ  � ?  � Ê 28 Ñl°#»¶¾�Ó7°#µ¸²�°¤Ó �Å·�Ò >±Æ  ?�A ÊÂ¾}·�Ò�·2µ ´¶ºC´¶µ Ñlµ Q aQÓ7°p² T4·�»  .H A �]9�;=<L>±Æ  � ?= � Ê H 0��
0 H 9%PSR�Æ  Ê 2 Æy���)Ê�±´¶º ��Ó�P R Æ  Ê�´iÒÄÒ#»O°#´Z�7»O¹iNi��²�º[�¤·[^ZÓ8��LÓD�)Ó���Ñ ��Ó�»¶¾�·�»  � ´iÒ�·2µ¬·�³v´¶µ ´baQÓ�° ²E� P R Æ  Ê8


�4Ö /�l��� I 8 ²o°Ïº±²oº ��²�º ^ZÓ¤³ ¹w²p¼)½P¹ ´��vÓ7¹ ´r¾�²�²�� �ÏÓ]\7Ñ�·o»È´§²oº Q!R��!TU·ZÒ�Ò�Ó�°#»§Ò »«¾}·�» h<³�Ó��W¯}²�´¶ºC»§Ò ²=� ´¶»PÓ7°p·o»È´§²oº Q!R :]T6�7²�°
��²�º�Ò#»Ô·oº�» Q 7 ·o°pÓ	Ò#»P·�»O´§²�º±·o° N�¯l²o´¶º�»ÈÒ	²E��P R Æ  Ê8
 �±»Ô·o»È´§²oº±·�° N�¯}²�´¶ºC»§Ò+�¤·oº*��Ó�µc´¶º�´¶µc´ba�Ó�°�ÒN��µ¸·�³v´¶µ ´baQÓ�°�Ò�²o°�Ò7·�����¹wÓ
¯}²�´¶ºC»§Ò-

]J^ aÄ¦«qvkrkwq £ hisl� £ hwkwk6¨�a�j�xya�¦§jlkÈ®
�Ö �Ï� I �<Ó�»!0`ÆZg]�  Ê ��Ó Ò#Ñ �¤¾ »¶¾�·�»�	ÄÒ¤Ò#ÑlµÂ¯C»O´§²�º�Ò R ·o°pÓ�Ò�·�»O´iÒ_h�Ó��i�7²o°i>±Æ  @? A Ê8
 K ¾}Ó�º�� ¼)´_^�Ó7º¿»PL² ��²�Ñlº[�)Ó��
Ò�Ó]\7Ñ�Ó�º ��Ó7Ò $  7; %�·oº � $  7C %9��krhib 7 ��� >±Æ  7; ?= 7C Ê H 0Ì´¶µÂ¯C¹ ´§Ó#Ò�»«¾}·o»<kwhwb 7 ��� (  7; B  7C ( H 0&
E � Ú�ÚHY�� �<Ó�»�� ��Ó ·oº�Ni��²�Ñlº[�)Ó��¬Ò�Ó�»Q��²�ºC»Ô·o´¶º�´¶ºS¼U��²�»«¾�Ò�Ó]\�Ñ�Ó7º[�¤Ó7Ò $  7; %	·�º � $  7C % 
Q�<Ó�» � �)Ó�º±²o»ÔÓ »«¾}Ó�µc´¶º�´¶µcÑlµ

� H bchisI = ?I�K�� � $ & �3/ 1 � I = ?I � Æy��/SÊ

	ÄÒ¤Ò#ÑlµÂ¯C»O´§²�º R�
w´_^	´¶µ1¯±¹ ´§Ó7Ò4»¶¾�·�» � 	 0�
 8 Ñl°#»¶¾�Ó7°#µ¸²�°pÓ8�Â´¶º ^Z²���´¶º�¼ K ·[N�¹r²�°�� ÒM»¶¾�Ó¤²o°pÓ�µ L!´¶»«¾ °¤Ó7µ¸·�´¶º[�)Ó�°N�Q>±Æ  @? A Ê¸´iÒ
Ò#»O°#´Z�7»O¹iNi��²�º ^ZÓ¤³M´¶ºÌ»¶¾�Ó�Ò�Ó�º}Ò�Ó�»¶¾�·�»[�7²�°�·�º N 0

>±Æ  7; ?= 7C ÊOG >±Æ  7; ?  7; Ê >m9c>±Æ  7; ?= 7; Ê��<Æ  7; B  7C Ê> �� � (  7; B  7C ( C 2
	ÄÒQ>±Æ  7; ?= 7; Ê H 0 ·oº ��9 ;=< >CÆ  7; ?= 7; Ê H 0 LÓ ²��7»P·�´¶º

>±Æ  7; ?= 7C Ê G �
��(  7; B  7C ( C 2K ¾}Ó%�vÓ#Ò#´¶°pÓ��¸°¤Ó#Ò#Ñl¹ » �¤²oµ¬Ó7Ò���°p²oµ ¯}·ZÒ�Ò#´¶ºS¼4»Ô²2»¶¾�Ó�¹ ´¶µ ´¶»F0��  


3,xyhisl�¬n ^ aQxya � a�x¤jlkwnpx ¢l£ aÄaQm)xphrkw{2qv¨}npmohisMn ^ aÄ¦«qvkrkwq £ hws}��®
�Ö �Ï� 6 �<Ó�»�$LX`ÆZT[�  Ê�% I�K�M N ·�º[� $ 0`Æhg`�  Ê�% ILK�M N �¤ÓÄÒ�Ñ ��¾M»«¾}·�»]	ÄÒ�Ò�ÑlµÂ¯C»O´§²�º�Ò R¸·�°¤Ó,Ò�·�»O´iÒ_h�Ó���
 K ¾}Ó�º/$  7 % 7 K�� ´iÒ��²�Ñlº[�)Ó���
E � Ú�ÚHY� "! Ñ�Ó�»Ô²��t°p²#¯l²�Ò�´¶»O´§²�º S��»¶¾�Ó�Ò�Ó]\�Ñ�Ó7º[�¤ÓD$�PSRSÆ  7 ÊN%M´iÒ�µ¬²oº±²o»Ô²oº±Ó�´¶º ��°pÓ�·ZÒ#´¶ºS¼�
 K ¾}Ó�°pÓh�7²�°pÓ8�t·�Ò¤Ò#ÑlµÂ¯C»O´§²�º R�
w´¶´
´¶µÂ¯C¹ ´§Ó7Ò�»«¾}·�»O$  7 %4´iÒc��²�Ñlº �vÓ���

¡ s�n ^ aÄ¦«q)kwkrq £ hisl�ckraQbcb¬m ¢}£ a�u � q�¥)aÄm � aQxpj}krn £�^ hi| ^ hwxtq)¦«nya�s	|�mokwkra z mvxy{lb¬ulnpq)nyhi| � a��vjlkim � hwnP{+� �#0,�O®
�Ö �Ï� � �<Ó�»G»¶¾�Ó��)Ó�º}Ò#´¶»È´§Ó7Ò�$�X±ÆhT �  Ê�% ILK�M N ·�º � $ 0`ÆZg]�  ÊN% ILK�M N ��ÓÂÒ#Ñ �¤¾2»¶¾�·�» PSR�Æ  ÊÂ·oº ��>±Æ  @?BA ÊJÒ7·o»È´iÒ �]N�	,Ò�Ò#Ñlµ1¯±½
»O´§²�º�Ò R9
 	,Ò�Ò#Ñlµ¬Ó�´¶ºE·�����´¶»O´§²�ºE»¶¾�·�»O$ Q 7 % 7 K�� ��²oº�^�Ó7°È¼SÓ7ÒÄ»P² Q#�$	 0c�7²�°�Ò�²�µ¸Ó Q%� 
 K ¾}Ó�º��

kwhwb7 ��� (  78= ; B5 7 ( H 0 2 Æy�Q�SÊ

o]o ÷kp#��q2r�s



/ �C»��Ó�¯l¾}·oº±Ó��6¾�°��Ó�»È´§Ó�º��Y	Â¹ ��°pÓ��	��
��Ó�°p²
E � Ú�ÚHY���� Na	,Ò�Ò#Ñlµ1¯±»È´§²oº R9
w´¶´¶´¬·oº � �UN �t°p²�¯}²ZÒ#´¶»O´§²�º SM$�P R Æ  7 Ê�% 7 K�� ´iÒ5��²oÑlº �)Ó�� ·�º[�Ïµ¸²�º`²�»P²�º`Ó�
 �C´¶º[�¤Ó8�i�UN
�GÓ7µcµ¸· S �#$  7 % 7 K�� ´iÒJ·.��²oÑlº �)Ó��,Ò�Ó]\�Ñ�Ó7º[�¤ÓR$�PSRSÆ  7 Ê�% 7 K�� ��²�º�^�Ó�°È¼vÓ7Ò-
 K ¾}Ó�°pÓh�7²�°pÓ8�Ckwhib 7 ��� VBPSR�Æ  78= ; Ê B PSR�Æ  7 Ê X H
09L<¾l´Z�¤¾ � ��°p²oµ Q!R�< T �´¶µÂ¯C¹ ´§Ó7Ò

�7 K�� Q 7 >CÆ  78= ; ?= 7 Ê H 0 2 ÆO��0SÊ

	ÄÒ¬»«¾}Ó4Ò#Ñlµcµ¬·oº ��´iÒ2º`²�ºCº±ÓÔ¼v·o»È´_^�Ó8�:LÓU�)Ó���Ñ ��ÓM»«¾}·�» Q 7 >CÆ  78= ; ?= 7 Ê6^�·�ºC´iÒp¾}Ó7Ò L<¾}Ó�º 0 »PÓ�º �ZÒ2»P²�´¶ºBhAºC´¶»ON�
 �±´¶º ��Ó$ Q 7 % 7 K�� ´iÒc�¤²oÑlº �vÓ �j��Ó7¹r²[L � N Q%� 	 0��
kwhwb7 ��� >±Æ  �78= ; ?= 97 Ê H 0 2 ÆO�}�ZÊK ¾}Ó�°pÓh�7²�°pÓ8�4�GÓ�µ µ¸· RMÓ#Ò#»P·���¹ ´iÒp¾}Ó7Ò�»¶¾�Ó��vÓ#Ò#´¶°pÓ��4°pÓ#Ò#Ñl¹ » 


ÃEa�|�mvsMslq £ �)hw¥)a�mc�)kwqv¨}m)k\|7qvsS¥va � �)a�s�|7a1n ^ a�q � aQb�®
��� Ö�Ú � Ö  I8 ²�°�·�º Nt¯l²�Ò#´¶»È´_^�Óm�¤²oº�^�Ó7°O¼vÓ�º�»6Ò7Ó]\�Ñ�Ó7º[��Ó1²E�t°¤Ó7¹r·�³�·�»O´§²�º�¯}·�°¤·�µ¸Ó7»PÓ7°�Ò $ Q 7 % 7 K�� ��»«¾}Ó�Ò7Ó]\�Ñ�Ó7º[��Ó $  7 % 7 K����²�º ^ZÓ�°È¼SÓ#Ò�»P²¸»«¾}Ó�Ò�²�¹ Ñl»O´§²�ºW²E�Ä»«¾}Ómj�UÓ#Ò#»O´¶µ¬·o»È´§²oº4¯±°p²���¹rÓ�µMQ#R T�
E � Ú�ÚHY	� �C´¶º[�¤Ó $  7 % 7 K�� ´iÒ7��²�Ñlº[�)Ó�� ��²�º`Ó+�¤·oº Ó¤³v»È°¤·���»Ä· ��²�º�^�Ó�°È¼vÓ�º�»,Ò#Ñ �7Ò7Ó]\�Ñ�Ó7º[��Ó $  �
 � 7 � % 7 K�� L!´¶»¶¾Ï¹ ´¶µc´¶»  � 
K ¾}Ó%�vÓ hº�´¶ºS¼4´¶»PÓ7°p·o»È´§²oº Q!R;: T¸´¶µ1¯±¹ ´§Ó#Ò »¶¾�·�»

9%P R Æ  

� 7 � = ; Ê B Q 
 � 7 � 9�;=<L>±Æ  
 � 7 � = ; ?  
 � 7 � Ê H 0 2g Ó�º±²[L ¯C°p²[^ZÓ�»¶¾�·�»  � ´iÒ�· Ò#»P·�»O´§²�º±·o° N2¯}²�´¶ºC»�²E��P R Æ  Ê8
 	ÄÒ�Ò�Ñlµ¸Ó hA°�Ò#»Ä»¶¾�·�» $ Q 7 % 7 K�� ��²�º ^ZÓ�°È¼SÓ#Ò4»P²9aQÓ7°p² ��´ 
¶Ó�
Q%� H 0&
 ! Ñ�Ó »Ô² 	,Ò�Ò#ÑlµÂ¯C»O´§²�º}Ò R9
w´ ��9DP R Æ  Ê ´iÒ5��²�º�»O´¶º�Ñ�²oÑ�Ò�´¶º  
 ��Ó�º ��Ó �cÒ#´¶º ��ÓU9�;E<�>CÆ  @?BA Ê	´iÒ5��²�Ñlº[�)Ó�� ²�º

��²�Ñlº[�)Ó��¬Ò#Ñ �7Ò�Ó7»ÈÒN�
Q ��T¸´¶µ1¯±¹ ´§Ó#Ò
9DPSR�Æ  � Ê H 0 2

� Óp³v» �A·�Ò�Ò�Ñlµ¸Ó�»¶¾�·�» Q#� 	 0�
�#ºÌ»«¾�´iÒc��·ZÒ�Ó8�\�<Ó�µcµ¬·���¯C°¤²>^�Ó#Ò�»«¾}·o»
kwhwb7 ��� (  78= ; B5 7 ( H 0 2K ¾}Ó�°pÓh�7²�°pÓ8�!$  �
 � 7 � = ; % 7 K�� ·�¹ Ò7²E»PÓ�º �ZÒ2»P²  � 
A�C´¶º[��ÓD9 ;=< >±Æ  ? A Ê2´iÒ7��²�ºC»È´¶ºCÑ�²�Ñ�Ò¸´¶º�Æ  @? A Ê�Ó]\7Ñ�·o»È´§²oº Q �!TM¼)´_^�Ó#Ò�·�»

´¶ºBhAº�´¶»PN
9%PSR�Æ  � Ê B Q � 9 ;E< >CÆ  � ?= � Ê H 0 2

� ²>L��A´¶»�´iÒ,Ò#»O°p·�´ ¼Z¾�» �7²�° L·o° �M»¶¾�·�»Y9 ;E< >CÆ  ��?= � Ê H 0&
 K ¾�Ó7º �
9DP R Æ  � Ê H 0 2 ÆO�v�vÊK ¾}Ó�¯C°¤²�²=�¬´iÒ:��²oº ��¹ Ñ �)Ó��Ì·�Ò �7²o¹¶¹r²>L�Ò-
+	,ÒN��� Ni	,Ò�Ò#Ñlµ1¯±»È´§²oº R�
w´¶´¶´ � P R Æ  Ê¸´iÒ:��²oº ��·>^�Ó �  � ´iÒ2·	µ¸·�³v´¶µc´ba�Ó�°4²E�.P R Æ  Ê

Ò�²	»«¾}·o»  � Ò7²o¹i^�Ó#Ò¸»«¾}Ó�E·�³)´¶µcÑlµ �A´��)Ó�¹ ´r¾�²�²��WÓ#Ò#»O´¶µ¬·o»È´§²oº�¯C°p²��7¹wÓ7µ Q!R]T�
 8 Ñl°#»¶¾�Ó7°#µ¸²�°¤Ó �Â·�ÒÂ¯}²ZÒ#´¶»O´_^ZÓU�)ÓOhAºC´¶»ÔÓ�º±Ó7Ò�Ò
²=��9 C P R ´¶µÂ¯C¹ ´§Ó#Òc»¶¾�·�»kP R Æ  Ê�´iÒ�´¶º%�7·���»tÒ#»È°#´Z��»O¹iNj��²�º[�¤·[^ZÓ8�t»¶¾l´iÒ�µ¬·�³v´¶µ ´baQÓ�°�´iÒ�ÑlºC´ \7Ñ�Ó 
 � Ó7º[�¤Ó8� $  7 %2¾}·ZÒ¬²�º�¹ N�²�º`Ó
·�� ��ÑlµcÑl¹r·�»O´§²�º4¯l²o´¶º�»J·�º � $  7 %7��²�º�^�Ó�°È¼vÓ7Ò�»Ô²  � L<¾�´Z��¾�Ó�º ��Ò�»¶¾�Ót¯C°¤²�²=�8

ÃEa�slq £ aQxyn¤m)¨lkwhix ^ n ^ a�b¬m)hws � a�x¤jlkrnJ|�qvs}|�a � slhws}�cx¤u�a�a z qo¦!|7qSsS¥)a � �)aQs}|7av®
��� Ö�Ú � Ö  6 	ÄÒ¤Ò#Ñlµ¸ÓÄ»«¾}·�»�»«¾}Ó�Ò7Ó]\�Ñ�Ó7º[��Ó�²E��°pÓ7¹w·�³�·�»O´§²�º4¯l·o°p·�µ¸Ó7»PÓ�°�Ò!$ Q 7 % 7 K�� ^�·�ºC´iÒy¾�Ó#Ò-
 K ¾}Ó�º�� $  7 %7��²oº�^�Ó7°È¼SÓ7ÒÒ#Ñl°Ô¯}Ó7°#¹ ´¶º`Ó�·�°#¹iN2»P²¬»«¾}Ó�Ò�²�¹ Ñl»O´§²�ºW²E��»«¾}Óm7� Ó7Ò�»O´¶µ¸·�»O´§²�º2¯±°p²���¹rÓ�µMQ#R T�
E � Ú�ÚHY�� ! Ñ�Ó,»P² K ¾}Ó�²�°¤Ó7µ R �!»¶¾�Ó,Ò�Ó]\7Ñ�Ó�º ��Ó $  7 %i�¤²oº�^�Ó7°O¼vÓ7ÒÂ»P²c»¶¾�ÓÄÑlº�´ \�Ñ�ÓÄµ¸·�³v´¶µc´ba�Ó�°  ,"%$ ²E� PSR�Æ  Ê8
 	,Ò�Ò#Ñlµ1¯±½
»O´§²�º R�
w´�´¶µ1¯±¹ ´§Ó7Ò »«¾}·�»J»«¾}ÓÄ¼)°p·��o´§Ó7ºC»Jµ¬·#¯)¯±´¶ºS¼:9 I�� PSR�Æ  Ê B6Q 7 >CÆ  @?= #"%$ Ê���´iÒ%�¤²oº�»O´¶º�Ñ�²oÑ�Ò�¹ Nj��´ �1Ó�°pÓ�º�»O´§·���¹rÓ 
!��Ó�º ��Ó �LÓÄ¾}·[^ZÓ »«¾}Ó-�7²�¹¶¹r²[L!´¶ºS¼ K ·>N�¹r²o° Óp³�¯}·�º�Ò�´§²oºE·��¤²oÑl»  "%$ 


9%P R Æ  Ê B�Q 7 9�;=<�>±Æ  @?  "D$ Ê H 9%P R Æ  "%$ ÊB Q 7 9%;=<�>CÆ  "%$ ?  "%$ Ê> 9 C P R Æ  "%$ Ê#Æ  !B  "D$ Ê ÆO�)�SÊB Q 7 9 C ;=< >CÆ  "%$ ?  "%$ Ê#Æ  !B  "D$ Ê>��cÆ  !B  "D$ Ê ?

S�T]o?S �



� Ñl¹¶¹���·������t°p²�³v´¶µ¸·�¹
	Â¹ ¼v²o°#´¶»¶¾lµ�Ò��7²o°�E·�³v´¶µ Ñlµ��!´��vÓ�¹ ´r¾}²Q²����tÒ�»O´¶µ¸·�»O´§²�º �

L<¾�Ó7°pÓ�»«¾}Ó�°pÓ7µ¸·�´¶º[�)Ó�°�Ò�·�»O´iÒ hÅÓ7Ò
kwhwbI � I�� � ( �cÆ  B  "D$ Ê ((  B5 #"%$ ( H 0 2�±´¶º ��Ó  "%$ µ¬·�³v´¶µ ´baQÓ7Ò:P R Æ  Ê��.9%P R Æ  "%$ Ê H 0�
 8 Ñl°#»«¾}Ó�°#µ¬²o°pÓ ��9�;E<�>CÆ  "D$ ?  "D$ Ê H 0�
���Ó�º ��Ó8� Q S��UT �¤·oº ��Ó

Ò#´¶µÂ¯C¹ ´ h�Ó �4»P²
9%PSR�Æ  Ê B Q 7 9 ;E< >CÆ  @?= #"%$ Ê H 9 C PSRSÆ  #"%$ Ê�Æ  !B5 #"%$ ÊB Q 7 9 C ;E< >CÆ  ,"%$4?  #"D$ Ê#Æ  !B  #"D$ Ê> �cÆ  !B  #"%$ Ê 2 ÆO�od�Ê

� 8 °p²oµ »«¾}ÓD�)ÓOhAºC´¶ºS¼4°pÓ�¹r·�»O´§²�º Q#R :]T2»«¾}Ó�´¶»ÔÓ�°p·o»ÔÓ  78= ; Ò�·�»O´iÒ_h�Ó#Ò
9%P R Æ  78= ; Ê B Q 7 9�;=<L>±Æ  78= ; ?= 7 Ê H 0 2 ÆO�v�vÊ

�\² �A»P·��o´¶ºS¼  �H  78= ; ´¶º QPS��>TM·oº �¸Ñ�Ò#´¶º�¼9Q S�: T ��LÓ ²��7»P·�´¶ºQ 7 � 9 ;=< >±Æ  �78= ; ?= 97 Ê B 9 ;=< >±Æ  978= ; ?  #"D$ Ê � H> 9 C P R Æ  "%$ Ê�Æ  78= ; B5 "%$ Ê B Q 7 9 C ;=< >±Æ  "%$ ?= "%$ Ê�Æ  78= ; B5 "%$ Ê>�� Æ  78= ; B5 #"%$ Ê 2K ¾�Ñ�ÒN�
( Q 7 � 9�;=<L>±Æ  7-= ; ?  7 Ê B 9�;E<�>±Æ  78= ; ?  "%$ Ê � B � Æ  78= ; B5 "%$ Ê ( H( 9 C PSR�Æ  #"D$ Ê#Æ  7-= ; B  #"D$ Ê B Q 7 9 C ;E< >CÆ  #"D$\?  #"D$ Ê#Æ  7-= ; B  #"D$ Ê ( 2 ÆO�)�SÊ�tº�»¶¾�Ó�²�»«¾}Ó�°J¾�·�º � �²�º±Ó��vÓ���Ñ ��Ó#Ò\��°p²�µ 	ÄÒ�Ò�ÑlµÂ¯C»O´§²�º�Ò:R QO´ Tc»¶¾�·�»`9 ;=< >±Æ  @? A Ê1´iÒ1¹r²���·�¹¶¹iN.�!´ ¯CÒL�¤¾l´¶»_a�´¶º�»«¾}Ó�^Z·o°#´§·���¹rÓ#Ò

 ·oº � A 
 K ¾�Ó7º �AÒ#´¶º ��Ó8� $  7 %�´iÒc�¤²oÑlº �vÓ � �A»¶¾�Ó7°¤Ó Ó¤³v´iÒ�»ÈÒ�·i��²�Ñlº[�)Ó��¬Ò�Ó�» � �¤²oº�»P·�´¶ºC´¶ºS¼ $  7 %�·�º[�4·
hº�´¶»PÓc��²�º�Ò#»Ô·oº�»� Ò#Ñ ��¾	»«¾}·o» �7²o°�·�¹¶¹  �  �� � A ·�º[� A �� ´¶º � �
( 9�;=<L>±Æ  @?BA Ê B 9�;E<�>CÆ  � ?�A � Ê ( , � � (  B  � ( C > ( A B A � ( C �

�
& 2	 Ò�´¶º�¼2»«¾}Ó�»È°#´§·oºS¼)¹rÓ ´¶º±Ó]\�Ñ�·�¹ ´¶»PN4·�º[�2»«¾�´iÒ�¹r·�Ò�»�°pÓ7Ò#Ñl¹ » �dQ S <]TM·ZÒ�Ò�Ó7°#»ÈÒÄ»¶¾�·�»[�7²�° ·oº�N  LK �Q 7 � (  78= ; B  #"%$ ( > ( � Æ  78= ; B5 #"%$ Ê ( G ( � 9 C PSRSÆ  #"%$ ÊB Q 7 9 C ;E< >CÆ  "%$ ?  "D$ Ê � Æ  78= ; B5 "%$ Ê ( 2 ÆO�S�)Ê

� ²>L��-��²�º�Ò�´Z�vÓ7°c·�¼S·�´¶ºE»¶¾�Ó���²�Ñlº[�)Ó��¬Ò�Ó�»�� �¤²oº�»P·�´¶ºC´¶ºS¼ $  7 %�
-�GÓ�» � (+* ·�º[� � 1 �vÓ7º`²�»PÓ »¶¾�Ó�µc´¶º�´¶µ¸·
� ( * H bchwsILK�� V B � $ & ( * � I � X
� 1 H bchisI = ?I�K�� 
 � $ & �3/21 � I =@?I ��� 2�±´¶º ��Ó �7²o°M·�º N	Ò]N�µcµ¸Ó7»O°#´Z�2µ¸·�»O°#´ ³�@ ��g�1@+g�� ( g ( C ´iÒ¸¹r²[LÓ7°i��²oÑlº �)Ó��5�UN�»«¾}Ó4µ ´¶ºC´¶µ Ñlµ Ó7´ ¼SÓ�º�^�·�¹ Ñ�Ó	²E�!@6��LÓ

¾�·>^�Ó�´¶µcµ¸Ó �o´§·�»PÓ7¹ N2»¶¾�·�»
( � B 9 C P R Æ  "D$ Ê> Q 7 9 C ;E< P 1 Æ  "D$ ?  "D$ Ê � Æ  78= ; B5 "%$ Ê ( CG � � (+* > Q 7 � 1 � C (  978= ; B  #"%$ ( C 2 ÆO��/SÊ

� N�	,Ò�Ò#Ñlµ1¯±»È´§²oº}Ò R�
w´¶´¶´t·�º[� R�
w´_^�� � ( * > Q 7 � 1 	 0 ·�º[� �Å·E��»PÓ�°�Ò#Ñ �#Ò#»O´¶»ÈÑl»O´§²�º�²=�+Q S�� T2´¶ºC»Ô²9QPS �!T ��LÓc²���»Ô·o´¶ºQ 7 � (  7 B5 #"%$ ( > ( �cÆ  78= ; B  #"D$ Ê ( G
� � ( * > Q 7 � 1 � (  97-= ; B  "%$ ( ? ÆO�)�SÊ

o]o ÷kp#��q2r�s



��0 �C»��Ó�¯l¾}·oº±Ó��6¾�°��Ó�»È´§Ó�º��Y	Â¹ ��°pÓ��	��
��Ó�°p²
�7²o°�·�¹¶¹  K �!
 K ¾}Ó�°pÓh�7²�°pÓ8� ��²o¹¶¹rÓ��7»O´¶ºS¼M»PÓ7°#µ Ò,´¶º Q S�� T

Q 7 � G � � (+* > Q 7 � 1 B ( �cÆ  78= ; B  #"D$ Ê ((  78= ; B5 "%$ (�� (  78= ; B  #"%$ ((  7 B  "%$ ( 2 ÆÈ��0SÊ

� ²>L��\°pÓ���·�¹¶¹S»¶¾�·�»&$  7 %Ä´iÒQ��²�º ^ZÓ�°È¼SÓ7ºC» 
 K ¾lÑ�Ò��lkwhwb 7 ��� (  7 B  #"%$ ( H 0¬·�º[�1Ò�Ñ �7Ò�Ó]\7Ñ�Ó�º�»O¹iN �vkwhib 7 ��� ��� � I��
	 � " I � � � �� I �
	 � " I � � � H
0 ��Ñ�Ó�»P²�»¶¾�Ó+�)ÓOhAº�´¶»O´§²�º ²=�4»«¾}ÓM°pÓ�µ¬·o´¶º �vÓ7° � 
M�C´¶º ��ÓU��²�º ^ZÓ�°È¼SÓ7º[�¤Ó�²=� $  7 %Ï·�¹òÒ�²�´¶µÂ¯C¹ ´§Ó7Ò�»«¾}·o»Jkrhib 7 ��� (  7 B 7 " ; ( H 0�� ´¶º�^�²��o´¶ºS¼ »«¾}ÓE·ZÒ�Ò#Ñlµ1¯±»È´§²oº}Ò ²E�:�GÓ�µ µ¸· � N�´§Ó7¹���Ò ZEkrhib 7 ��� Q 7 H kwhwb 7 ����� Æ (  7 B  7 " ; ( Ê H 0&
K ¾}Ó�°pÓh�7²�°pÓ8�t·�Ò � ( * 	 0��ÅÓ]\7Ñ�·o»È´§²oº Q �� T�¼o´_^�Ó#Ò

kwhwb7 ��� (  78= ; B5 "%$ ((  7 B  #"D$ ( H 0 ?

·oº �¸»«¾}Ó�¯C°¤²�²=��²E�ÄÒ#ÑZ¯}Ó7°#¹ ´¶º±Ó�·�°c��²�º ^ZÓ�°È¼SÓ7º[��Ó�´iÒc��²�µÂ¯C¹rÓ�»PÓ �9

�4Ö /�l��� 6 K ¾�Ó+��²�º�^�Ó�°È¼vÓ�º ��Ó K ¾}Ó�²o°pÓ7µ Ò RW·�º[�.SEµ¸·��vÓ�Ñ�Ò�Ó	²E�j��²oº ��·>^Q´¶»ON ²E�DP R Æ  Ê�·oº � ��²�º�^�Ó¤³)´¶»PN�²=�c>±Æ  @?BA Ê^Q´§·�	,Ò�Ò#Ñlµ1¯±»È´§²oº}Ò R�
w´¶´¶´J·�º[� R9
w´_^ 
 ��²[LÓU^�Ó�°N�[�7²o°�Ò#µ¬²Q²�»«¾Ìº±²�ºC½=��²�º�^�Ó¤³���Ñlº[�7»O´§²�º�Ò ·�º ·�º`·�¹r²¤¼v²oÑ�Ò�¹r²���·�¹<Ò�ÑZ¯}Ó�°#¹ ´¶º±Ó�·�°
��²�º ^ZÓ�°È¼SÓ7º[��Ó�°pÓ7Ò#Ñl¹ »Q��·oº ��Ó Ó7Ò#»Ô·��7¹ ´iÒy¾�Ó��2Ñlº[�)Ó�°ÄÒ�»O°p²oºS¼SÓ7°�·ZÒ�Ò#ÑlµÂ¯C»O´§²�º}ÒÄÒ#´¶µc´¶¹r·�°�»P²¸»«¾}²�Ò�Ó�´¶º�� ���8

�4Ö /�l��� � K ¾�Ói��²�º ^ZÓ�°È¼SÓ7º[��Ó K ¾}Ó�²�°pÓ�µ Ò+RÌ·oº � S ·�¹ Ò7²6�7¹rÓ�·o°#¹iNÌ·�¯)¯±¹iN	»Ô²�·+��¹r·�Ò¤Ò¸²E�¸²�����Ó��7»O´_^�Ó ��Ñlº ��»O´§²�º}Ò L<¾�´Z��¾
´iÒ�º±²o»Å°¤Ó#Ò#»O°#´Z�7»PÓ��¬»Ô²��!´��vÓ7¹ ´r¾}²Q²��m��Ñlº[�7»O´§²�º�Ò8
 8 ²�°�´¶º�Ò�»P·�º[��Ó �A»«¾}Óc·�º`·�¹iNZÒ#´iÒ���´¶°¤Ó ��»O¹iNM·��v·�¯±»§Ò�»P²c��Ó�º±·o¹ ´baQÓ��DE·�³v´¶µcÑlµ
�A´��)Ó�¹ ´r¾}²Q²���¯±°p²���¹rÓ�µ�Ò-

� � 0�
J� 8	3 � ��3�0Â� � � � ���1�����&�,"��7�c8	%+��8	3����!�	%6"�� 0��c�7� 8 "G0�
$�8����4�	0�%
]J^ aÄb¬mohis z � m £ ¨}mv|#�q)¦6n ^ aÄÀ�jlkwki¨}m)|#¬u � qZ~lhwb¬mok`uCq)hisvntmokw�)q � hwn ^ b Æp�Q�SÊ!hix�n ^ m)n¦«q �OQ 7��H � ¢ ¦«q �Å£�^ hw| ^ hrn � a z j}|�a�xnpq2ÇÉ ¢±� aQ|�j � xphrqSs�Æp�Q�SÊtb¬mZ{�¨Ca z h��2|�jlkwn1npq2hibcu}kraQb aQsSn�® ¡ s�n ^ hix1xpa�|7nphrqSs ¢±£ a z hwx¤|�j}x¤x1mvs	a�mvxyhwkr{�hibcu}kraQb aQsSnpm)¨}kra
¥va � xyhwqvs�qo¦Cn ^ atÀ �� mokw�)q � hwn ^ b j�xyhisl��xyaQ|7qSs z q � z a � m)u}u � qZ~lhibcm)nyhwqvs}x £�^ hi| ^ u � aQxya � ¥va�bcqvs}q)nyqSslhi|7hwnP{)® ]J^ atxpa�|�qvs z
q � z a � xp| ^ a�bca¸hwx � a�kwm)nya z npq�n ^ a £ a�krkrÁÔ�slq £ s ]G� j�xyn � a��)hwqvsEnyaQ| ^ slhi©�jla¸¦«q � qvulnphwbchwª�monphrqSsEhwsSn � q z j}|�a z ¨S{�ÉÌq � �a
� �l�2�Ô® ���� � �:��$�3�
����� � 	 ���"!�	��
#
¡ s	q � z a � nyq2qS¨lnpm)hws�|�qvb¬u}jln¤m)¨lkwa�hwnya � m)nyhwqvs}x ¢ n ^ a�¦«q)kwkrq £ hisl�2xpa�|�qvs z q � z a � m)u}u � qZ~lhibcm)nyhwqvs}xtq)¦�PSRvÆ  ÊJmvs z >±Æ  @?  7 Ê
|�m)s�¨�a�hisSn � q z j}|7a z

�P R Æ  Ê H P R Æ  7 Ê�>!9%P R Æ  7 Ê���Æ  !B5 7 Ê>
�
� Æ  !B5 7 Ê�� 9 C PSR�Æ  Ê#Æ  DB  7 Ê 2

mvs z

�>±Æ  @?  97 Ê H �
� Æ  !B5 97 Ê � 9 C ;=< >±Æ  97@?= 97 Ê�Æ  !B  97 Ê 2

¡ s�n ^ aÄ¦«q)kwkrq £ hisl� ¢�£ a�m z qSulnJn ^ a�s}q)npm)nyhwqvs}x
X 7 H 9%PSR�Æ  7 Ê@ 7 H 9 C P R Æ  7 Ê

mvs z

> 7 H 9 C ;=< >±Æ  7 ?= 7 Ê 2

S�T]o?S �



� Ñl¹¶¹���·������t°p²�³v´¶µ¸·�¹
	Â¹ ¼v²o°#´¶»¶¾lµ�Ò��7²o°�E·�³v´¶µ Ñlµ��!´��vÓ�¹ ´r¾}²Q²����tÒ�»O´¶µ¸·�»O´§²�º �)�

]J^ a�mvu}u � qZ~lhwb¬monpa1À �Å� m)kr�vq � hrn ^ b hix z a7Í±sla z m)x
 7-= ; H m � �vb¬m�~JI�K�M N>V PSRSÆ  7 Ê>aX 7 Æ  !B  7 Ê> �� Æ  !B  7 Ê ��@ 7 Æ  !B5 7 Ê ÆÈ���ZÊ

B Q 7
� Æ  !B5 7 Ê��@> 7 Æ  !B  7 Ê X

�tn�n ^ hwx�u�qvhwsSn�hwn�hwx�hwb¬uCq � npm)sSn�npqÌbcmvoa¸xpa�¥)a � m)k!|7qvb¬bca�sSn¤x�® �Âq)nphw|�a¬Í � xpnÄn ^ m)n�¦«q � Q 7 H 0 ¢ 0 H � ? � ? 2-2�2 ¢ n ^ amvu}u � qZ~�hib¬monpa�xynpa�u�ÆO�}�ZÊ!hwxÅa�©�jlhw¥�mokwa�sSnnpq m��Âa £ npqvs2xpnyaQu\® ¡ nhix £ a�kwk`Ss}q £ s¬n ^ m)n �1a £ nyqSs � x�bca�n ^ q z ¢ mokixyq��slq £ s
mvx!Ë�hwx ^ a � xp|�q � hwsl�Ähis¸xyn¤monphwxpnyhi|�x ¢S^ m)xAx¤j}uCa � krhisla�m � m)xp{lb¬ulnyqvnyhi|J|7qvsS¥va � �)a�s�|7a � m)nya�¨}jlnÅbcmZ{ z hw¥)a � �)aJhr¦�slq)nÅu � qSu�a � kw{
hislhwnyhimokwhrª�a z ® ]J^ a � a7¦«q � a ¢ mon¸kwa�mvxyn¬¦«q � xpb¬mokwk�¥�mokijlaQx¬qo¦Än ^ a � a�kim�~}monphrqSs u�m � m)bca�npa � Q 7 ¢ n ^ aÌm)u}u � qZ~lhibcm)nya �� �m)kr�vq � hrn ^ b bcmZ{E¦§m)hrktnyqW|7qSsS¥)a � �)a2¦«q � n ^ a�x¤m)bca � a�mvxyqSs}x mvx�¦«q � �Âa £ npqvs � x¬b a�n ^ q z ® 8 sÏn ^ a�qvn ^ a � ^ m)s z ¢ ¦«q �Q 7 	 0	n ^ a2nya � b B�� �

C Æ
 LB  7 Ê � > 7 Æ  LB  7 ÊÄuCa�s}m)krhwª�aQx�n ^ a z hixyn¤m)s}|�a¸qo¦Jn ^ aMsla7~ln�hwnya � m)nya  78= ; nyq�n ^ aM|�j �¤� aQsvnhwnya � m)nya  7 ®�&Âa�s}|�a ¢6£ a¸|�mvs hisSnya � u � a�nÄn ^ hwx�npa � b m)x�m � a��Sjlkwm � hwª�m)nyhwqvs £�^ hw| ^ xpnpm)¨}hrkwhrª�a�xÄn ^ a2u�qSxpxphi¨lkr{ z hr¥va � �)aQsvn

�Âa £ nyqSs�mokw�)q � hwn ^ b £ hrn ^ qvjlnÂxpmv| � h ÍC|�hws}�¸hrn¤x1x¤j}u�a � kwhisla�m � m)xp{�b¬ulnpq)nphw|�|�qvsS¥)a � �va�s}|�a � monpa)®���{	m)u�u � qSu � hwm)nya�| ^ q)hi|7a
q)¦ $ Q 7 %¸n ^ a¸hwnya � m)nya  78= ; |�m)sE¨�ac¦«q � |�a z nyq � aQb¬mohis his�m � a��vhrqSs m � qvj�s z  7 q�¥)a �,£�^ hw| ^ n ^ a¬©�j}m z � monyhi|¬bcq z a�k�P R Æ  Ê�hixcm)|�|�j � monyav® ]J^ hix h z aQmÌhix�¥va � {EuCqvu�jlkwm � his qSulnyhibchrªQmonyhwqvs/m)s z hixc¨�a�nynya � Ss}q £ sÏm)x�n ^ a�� ]G� j�xyn � a��)hwqvs
npa�| ^ slhi©�jla��+� �l�2�E� �)���Ô®
�4Ö /�l��� � #º/µ¸·�º N6��·ZÒ�Ó#ÒM·�\�Ñ�·���°¤·�»O´Z��·#¯)¯±°p²�³v´¶µ¸·�»O´§²�º ²E�4·ÌÒ#´¶ºS¼)¹rÓ	²�º`ÓM²=�2»«¾}Ó4»OL²Ì»ÔÓ�°#µ�ÒcP R Æ  Ê4²o°.>±Æ  @?  7 Ê
´iÒ�Ò#Ñ	� �7´§Ó�º�»�»Ô²�²���»P·�´¶º ·7��¹r²�Ò7Ó����7²�°#µ µ¸·�³v´¶µc´ba�·o»È´§²oº Q#R �>T�
 � ·�»OÑl°p·�¹¶¹ N ��L<¾}Ó�º%�7Ó¤·�Ò#´Z�7¹rÓ8��Ò�Ñ ��¾�·2°pÓ��oÑ �¤Ó��M·�¯)¯±°p²�³v´¶½
µ¸·�»O´§²�ºW´iÒ1¯±°pÓh�7Ó7°p·��7¹wÓ¬»Ô²M»«¾}Ó¸·#¯)¯C°¤²�³v´¶µ¬·o»È´§²oº ²E�%��²�»«¾ »ÔÓ�°#µ�Ò%��´iÒL�7Ñ�Ò�Ò�Ó���·���²>^�Ó 
 8 ²o°D��²�º[�7°¤Ó7»PÓ7º`Ó#Ò�ÒN�t´¶ºE»«¾}Ó Ò�Ó]\�Ñ�Ó7¹ �
·o¹ »¶¾�²�Ñ)¼Z¾E²�Ñl°�°pÓ7Ò#Ñl¹ »§Ò1¾}²o¹��!�7²�° »¶¾�Ó�°pÓ��oÑ �¤Ó���·�¯v¯C°p²�³)´¶µ¸·�»O´§²�ºÏ·o¹òÒ�² ��LÓ1¯±°p²>^�Ó%�¤²oº�^�Ó7°O¼vÓ�º ��ÓQ�7²�°�»«¾}Ó1¯±°p²�³v´¶µ¸·�¹}¯}²�´¶ºC»
·o¹ ¼v²o°#´¶»¶¾lµ+´¶µ1¯±¹rÓ7µ¸Ó�º�»PÓ � L!´¶»«¾	»«¾}Ó-��Ñl¹¶¹�»OL²o½P»ÔÓ�°#µ ·�¯)¯±°p²�³v´¶µ¸·�»O´§²�º ²�ºC¹iN�
 ��#, � �
 # �� 	� ��!��� � 	�� ��������

	 #
]J^ a ]<� j}xpn � a��vhrqSs�xyn � m)nya��v{4u � ql|7a�a z x�mvxt¦«q)kwkrq £ x�® ]J^ a�bcq z a�k �P R Æ  Êthix1b¬mo~�hibchrª�a z his�m¸¨}mokwk��4Æ  7 ?�� Ê H V (  !B 7 ( 1 � , � X |7aQsvnpa � a z m)n  7 £�^ a � a � hix,m4u � qZ~lhwbchwnP{�|�qvsSn � q)k�u}m � m)bca�nya ��£�^ hw| ^ b¬mZ{ z a�uCa�s z qvs 0 ¢ mvs z £�^ a � a(	�2( 1 � H � � > 7 � hix!mÄslq � b7� £ a�kwk z a7ÍCs}a zcz jlaJnyq�uCqvxphrnphr¥va z a7ÍCslhwnyaQsla�x¤x�qo¦ > 7 ÆÈ�Âxpx¤j}b¬ulnyhwqvs��v® hw¥�Ê�®�'Âhw¥)aQs mvs�hwnya � m)nya 7 |�qvs}xph z a � m¬|�m)s z h z monya  �� ¦«q �  78= ; z a7ÍCs}a z m)xtn ^ a�xyqvkwj}nyhwqvsMnyq¬n ^ a�|�qvs}xpn � mohisla z qSulnyhibchrªQmonyhwqvs�u � qv¨lkwa�b

 � H m � �vb¬m�~JILK�MON �P R Æ  Ê
x¤j}¨���aQ|7nJnyq

(  B  97 ( 1 � , � 2 ÆÈ�S�vÊ

�t{ z j}mokwhwnP{ n ^ a�q � {cqo¦�|7qSs}xpn � mohisla z qSulnyhibchrªQmonyhwqvse� �o�,� ¢ m)s z n ^ a�¦§mv|7nÅn ^ m)n �P R Æ  ÊAhixxpn � hw|�nykw{c|�qvs}|�mZ¥)a ¢ n ^ hixÅu � qS¨lkraQb
hixta�©�jlhw¥�mokwa�sSnJnyq¬n ^ a�j}s}|7qSs}xpn � mohisla z qvulnphwbchwª�m)nyhwqvs

 � Æ Q Ê H m � �vbchws ILK�M N � Æ  @? Q Ê 2 ÆÈ�v�SÊ
£�^ a � a

� Æ  @? Q Ê HCB �P R Æ  Ê#> Q
� � (  B  7 ( C 7 B�� C � 2

mvs z Q hix�m !<m)� � m)sl�vaÂb�j}krnphwulkwhwa � xpa�kwa�|�nya z nyq2bca�a�nJn ^ a�|7qvs�xyn � m)hwsSn,ÆÈ�v�SÊ £ hrn ^ a�©�j}mokwhwnP{ ) (  � Æ Q Ê B5 ( 1 � H�� ®ÃEa2|7qSs}|7kij z a¸n ^ mon�n ^ a ]G� j}xpn � a��vhrqSsW|�m)s z h z monya  � hix�h z a�sSnphw|�mokAnpq�n ^ a2mvu}u � qZ~�hib¬monpa À �Å� hwnya � m)nya�ÆO�}�ZÊ £ hwn ^
� a��Sjlkwm � hwª�m)nyhwqvs¸u}m � mvbca�nya � Q | ^ qvxpa�s4m)|�|�q � z hisl��nyq¬|7qSs}xpn � mohisvnÂÆÈ�S�vÊ�® ]J^ hix � a�kwm)nyhwqvs2m)kwxpq u � q�¥�h z a�x�m � monphrqSs}mok � j}kra
¦«q � |7qvb¬u}j}nyhisl�¬n ^ a � a�kim�~}monphrqSs4u}m � mvbca�nya � Q ®

o]o ÷kp#��q2r�s



�Z� �C»��Ó�¯l¾}·oº±Ó��6¾�°��Ó�»È´§Ó�º��Y	Â¹ ��°pÓ��	��
��Ó�°p²
 ��P� � �0� �!	���	����*� �$�!���
]J^ a¬u}m � mvb a�nya � � hixÂx¤moh z npqM¨Ca¸xpmo¦«a�hr¦  � u � q z j�|7a�x,m)s m)|�|�a�uln¤m)¨lkwa�his}| � aQm)xpa�hisÌn ^ a q � hw�)his}mok<qv¨���aQ|7nphr¥vaDPSR�®��1s
hwnya � m)nyhwqvsMqo¦<n ^ a ]G� j}xpn � a��)hwqvs�b a�n ^ q z |7qSs}xphwxpnpxtq)¦<n £ q¬u � his}|7hiu}m)k�xynpa�u}xcÂÑl¹rÓ R�® � a�npa � bchwsla £�^ a�n ^ a � � hwx�xpmo¦«a¸q � slqvn�® ¡ ¦ � hwx�x¤m�¦«a ¢ xpa�n � 7 H � mvs z npm))a2m)sEm)u}u � qZ~lhibcm)nya¬À�jlkwkw¨�m)|#
u � qZ~lhwb¬m)k`xpnyaQu  78= ; H  � ® 8 n ^ a �p£ hixya ¢ npm))a�mMºCÑl¹¶¹\Ò#»ÔÓ�¯  78= ; H  7 ®cÂÑl¹rÓ S)®Y3Âu z m)nya � z a�uCa�s z hwsl�¸qSs�n ^ a � a�x¤jlkwn�q)¦WcÂÑl¹rÓ�R�®
� j}kraM��|�mvsÌ¨�a hwb¬ulkwa�bcaQsvnpa z ¨S{	|7qSbcu�m � hwsl�4n ^ a hws}| � aQm)xpa�hwsÌn ^ a q � hr�vhws}m)k�kwq)�oÁÔkwhw)a�kwh ^ q�q z P R nyq�m¬¦ � mv|7nphrqSs��Ðq)¦
n ^ aÂa�~}u�aQ|7nya z his}| � a�mvxya,u � a z hi|7npa z ¨S{¬n ^ aÄmvu}u � qZ~lhwb¬monpa1bcq z a�k �PSR�Æ  Ê�®Åf�uCa�|�h ÍC|�mokwkr{ ¢ n ^ a ]<� j}xpn � a��)hwqvs4u}m � m)bca�npa �
� hwxJmv|�|�a�ulnpa z h ¦

P R Æ  � Ê B P R Æ  7 ÊOG�� � �P R Æ  � Ê B �P R Æ  7 Ê � 2 ÆÈ�)d�Ê
� j}kra��c|�mvsM¨CaÄhwb¬ulkwa�bcaQsvnpa z m)x�¦«qvkrkwq £ x�® ¡ ¦ ��£ m)xJmv|�|�a�ulnpa z ¨v{ � jlkwa¸� ¢ � hixJhis}| � a�mvxya z m)n�n ^ a�sla�~�nJhwnya � m)nyhwqvs4hws
q � z a � nyqMa7~lnyaQs z n ^ a � a��vhrqSsMq)¦A¥�mokwh z hwnP{�qo¦An ^ a bcq z a�k �PSRSÆ  Ê#® ¡ ¦ �c£ m)x � a���aQ|7npa z ¢ n ^ a � a��)hwqvs�b j}xyn,¨�a nyhw� ^ nyaQsla z
mvs z � hix z a�| � aQm)xpa z montn ^ a�s}a7~lnJhrnpa � monphrqSs\®
]J^ a ]G� j}xyn � a��)hwqvs�xyn � m)nya��){¸hibcu}kraQb aQsSnya z ^ a � aÄhixJa�x¤xpa�sSnyhimokwkr{¸n ^ a�x¤m)bca�m)xtn ^ mon�u � qvuCqvxpa z ¨S{2ÉÌq � �a�� �}�2�Ô®
� $�� Ú �>F«� �  I �±»ÔÓ�¯ 9
 Q 7º�´¶»O´§·�¹ ´baQ·o»È´§²oº[T �`Ó�»  < K ^ _� � < 	 0�·�º �2»¶¾�Ó�� ��Ñl° ^ZÓ�Ò�Ó¤·o° ��¾	�J¯l·o°p·�µ¸Ó7»PÓ�°�Ò
� ��� � L!´¶»«¾
0 "�� "�� � " ��
�±»ÔÓ�¯�R�
 �\²�¹i^�Ó

 � � H m � �Sbcmo~ ILK�M N �PSR�Æ  Ê
Ò#Ñ ����Ó ��»»P²

(  B  7 ( , � 7 2�±»ÔÓ�¯ S�
 Z� PSRSÆ  � � Ê B PSR�Æ  7 ÊHG�� � �PSR�Æ  � � Ê B �PSR�Æ  7 Ê �2»«¾}Ó�ºÌÒ�Ó�»  78= ; H  � � 
 ��»«¾}Ó�° L!´iÒ�Ó �!Ò�Ó�»  78= ; H  7 
�±»ÔÓ�¯ �9
 �\Ó7»�0 H 0!> ��
 	 ¯@�)·�»PÓ�»¶¾�Ó�µ¸²��vÓ7¹ �P 7R Æ  Ê8
 	 ¯@�)·o»ÔÓ � 7 Ñ�Ò�´¶º�¼c�t°¤²���Ó���Ñl°pÓ R�
�±»ÔÓ�¯ ��
 � ²2»Ô² �C»PÓP¯�R9

]J^ a�u � ql|7a z j � a1¦«q � j}u z monphwsl� � 7 hixJ�vhr¥va�s�¨�a�krq £ ®E � Ú � Ö Û��<� Ö�I �±»ÔÓ�¯ 9
�Q 7º�´¶»O´§·�¹ ´baQ·o»È´§²oº[T �`Ó�»�@;¸·oº �� C Ò#Ñ �¤¾�»«¾}·o»	 ;!" � "� C 
�±»ÔÓ�¯�R�
 Z� PSRSÆ  � � Ê B PSR�Æ  7 Ê , � � �PSR�Æ  � � Ê B �PSR�Æ  7 Ê � »«¾}Ó�º »P·��vÓ � 78= ; K Æh0 ?  ; � 7 Ê8
�±»ÔÓ�¯ S�
 Z� P R Æ  � � Ê B P R Æ  7 Ê , � � � �P R Æ  � � Ê B �P R Æ  7 Ê � »¶¾�Ó7º�»Ô·��)Ó � 7-= ; K Æ� ; � 7 ?�� 7 Ê8
�±»ÔÓ�¯ �9
 Z� PSRSÆ  � � Ê B PSR�Æ  7 ÊHG�� � � �PSRvÆ  � � Ê B �PSR�Æ  7 Ê��4»¶¾�Ó7º�»Ô·��)Ó � 7-= ; K Æ � 7 ?  C � 7 Ê8

]J^ hixJmokw�)q � hwn ^ b xpm)nyhix�ÍCa�xtn ^ aÄ¦«q)kwkrq £ hisl�¬|7qvsS¥va � �)a�s�|7a1n ^ a�q � aQb
��� Ö�Ú � Ö  � �GÓ7»-X`ÆZT[�  Ê�·oº �(0`ÆZg]�  ÊU��Ó4Ò#Ñ �¤¾Ï»¶¾�·�»�	ÄÒ¤Ò#ÑlµÂ¯C»O´§²�º�Ò RW·o°pÓMÒ�·�»O´iÒ_h�Ó���
 K ¾�Ó7º � $  7 %Ì¼SÓ7º`Ó7°p·o»ÔÓ�� �UN
	Â¹ ¼S²�°#´¶»«¾�µ R.��²�º ^ZÓ�°È¼SÓ#ÒJ»P²Ä»«¾}ÓJµ¸·�³v´¶µc´baQÓ7°  #"%$ ²E�t»«¾}ÓJ¹w²p¼)½P¹ ´��vÓ7¹ ´r¾�²�²���PSRSÆ  Ê1·�º[�ÄÒ�·�»O´iÒ hÅÓ7Ò�»«¾}Ó�µ¬²oº±²�»P²�º`Ó�¹ ´��)Ó�¹ ´r¾}²Q²��
¯±°p²�¯}Ó7°#»PN�PSR�Æ  78= ; Ê G PSR�Æ  7 Ê-
 Z��´¶ºÏ·�����´¶»O´§²�º ��»¶¾�ÓcÒ�Ó \�Ñ�Ó�º ��Ó¬²E���<·�¼o°¤·�ºS¼SÓ¬µcÑl¹ »O´ ¯C¹ ´§Ó�°�Ò $ Q 7 %�»ÔÓ�º ��Ò�»P²>L·�° �ZÒ�aQÓ�°p² �$  7 %7��²�º ^ZÓ�°È¼SÓ#ÒÄÒ#ÑZ¯}Ó7°#¹ ´¶º`Ó�·�°#¹iN�

�4Ö /�l���  K ¾�Ó!¯±°p²Q²E�1²=� K ¾}Ó�²�°pÓ�µ ��´iÒ1²�µc´¶»È»PÓ��ÄÒ#´¶º ��Ó�´¶»<´iÒtÒ#»Ô·oº �v·�° ��´¶º4»«¾}Ó1·oº±·o¹iNZÒ#´iÒÂ²E� K °#Ñ�Ò�» c1ÓÔ¼)´§²�º4µ¸Ó�»¶¾�²���Ò8
�±ÑZ¯lÓ�°#¹ ´¶º±Ó�·o°c�¤²oº�^�Ó7°O¼vÓ�º ��Óc·ZÒ $ Q 7 % ^Z·oº�´iÒp¾}Ó7Ò���²�µ¸Ó#Òk��°p²oµ »«¾}Ó ! Ó7ºCº�´iÒ�·�º[��E²�°pÓD��°#´¶»ÔÓ�°#´§²�º �OS S9� K ¾}Ó�²�°pÓ�µ �9
_R<R �8

�4Ö /�l��� � K ¾�Ó K °#Ñ�Ò#» cÂÓÔ¼o´§²oº���°p·oµ¬Ó L²�° �U��·�ºW·�¹òÒ�²7��Óc·#¯)¯±¹ ´§Ó��4»P²¸º`²�º[�¤²oº�^�Óp³U��²�ºC»ÔÓ¤³v»§Ò-
 #º�»¶¾�Ó���·�Ò7Ó L<¾}Ó�°pÓ�> 7°pÓ�µ¸·�´¶º}ÒJ¯}²ZÒ#´¶»O´_^ZÓ��vÓ hº�´¶»PÓ ��¼o¹r²���·�¹Y�¤²oº�^�Ó7°O¼vÓ�º ��Ó »Ô²�·4¹r²���·o¹6µ¸·�³v´¶µ ´baQÓ�°c²=� P R Æ  Ê���·�ºa��Ó ²��7»P·�´¶º`Ó �MÑlº[�)Ó�°�	,Ò�Ò#Ñlµ1¯±½
»O´§²�º�Ò R9
w´Å·�º[� R9
w´¶´Å²�ºC¹iN �7²�¹¶¹w²>L!´¶ºS¼�»«¾}Ó�¯C°¤²�²=��»ÔÓ���¾�ºC´ \7Ñ�Óc²E� �OS R��8

� � � � ����
J�,"���� 8 "G� �U�c�7%G%<�c8 3��,"G�

¡ sMn ^ hixJxpa�|7nphrqSs ¢l£ aÂhwkrkij}xpn � monpa,n ^ a�m)u}u}krhi|�m)nyhwqvs2q)¦G�1kr�vq � hrn ^ b+�,¦«q � m b¬mo~�hib�j�b krhioa�krh ^ q�q z aQxynphwb¬m)nyhwqvs4u � qS¨lkraQb
his	m � qvhwx¤xpqvs¸hisS¥)a � xpaÄu � qS¨lkraQb m � hixyhisl�chws�a�bchixpxphwqvs�|7qvb¬u}j}nya z npqvbcq)� � mvu ^ {�ÆÈÇ � ] Ê#®

S�T]o?S �



� Ñl¹¶¹���·������t°p²�³v´¶µ¸·�¹
	Â¹ ¼v²o°#´¶»¶¾lµ�Ò��7²o°�E·�³v´¶µ Ñlµ��!´��vÓ�¹ ´r¾}²Q²����tÒ�»O´¶µ¸·�»O´§²�º ���

����� ���
	�-&���
# # ��� �<� ��	� # 	 -.$���:��	��
]J^ a4qv¨���aQ|7nyhw¥)a¸hix�npq�a�xpnyhib¬monya4n ^ a2hisSnyaQs}xyhwnP{E¥)a�|�nyq �� 6H �  ; ? 2-2-2 ?  _ �  �vq�¥)a � slhisl��n ^ a4s�j}b ¨�a � q)¦t�Sm)b¬b¬m�Á � mZ{aQb hix¤xyhwqvs}x�� H � � ; ? 2-2�2 ? � _ �  q�¥)a � m)sEhwb¬m)�)hisl�	¥)q)kij}bca¬qo¦�� ulhr~�a�kwx�® ]J^ a¸aQxynphwb¬m)nya¸qo¦  b�j}xpn�¨Ca4¨}m)xpa z qvsm�¥va�|�nyq � qo¦
� qS¨}xpa � ¥)a z u � qo��aQ|7nphrqSs}x�qo¦�� z a�slqvnya z V H � V ; ? 2-2�2 ? V	� � A® ]J^ a4|7qSb¬u�qSsla�sSnpx�qo¦���
�qo¦���m � a
his z aQu�aQs z a�sSn � qvhwx¤xpqvs z hwxpn � hw¨�jlnya z £ hrn ^ � m)nya2u}m � mvb a�nya � x  
 ¢ m)s z n ^ a4|�qvb¬u�qSsla�sSn¤x.V�¸qo¦ V m � a¬his z a�uCa�s z a�sSn
� qvhwx¤xyqSs z hwxpn � hw¨�jlnya z £ hrn ^¸� m)nya�u}m � mvb a�nya � x�� _ 
�� ;�� �
  
 ¢)£�^ a � a � �
 hixAn ^ a�n � mvs}xyhwnyhwqvs¬u � qv¨�m)¨lhwkrhwnP{ |�q �¤� aQxpuCqvs z hws}�
npq�aQb hix¤xyhwqvs}x ¦ � qvb�u}h ~la�k���¨Ca�hisl� z a�nya�|�nya z m)n z a�nyaQ|7nyq � b q z j}kra��C® ]J^ a�xpnpmvs z m � z | ^ q)hi|7a�qo¦,|�qvb¬ulkwa�npa z m)npm
d ¢ hisSn � q z j}|7a z ¨S{Ìf ^ a�u}u�m)s z�� m � z h � �od,� ¢ hixÂn ^ a¬xya�n $�� �
 %,;��  � �:= ;�� 
 � _ ¢±£�^ a � a�� �
 z aQslq)npa�xÂn ^ a¬s�j}b�¨Ca � q)¦aQb hix¤xyhwqvs}x�his4ulhr~la�k � £�^ hi| ^ m � a z a�nya�|�nya z m)n z a�nyaQ|7nyq � ��® ]J^ a,|�q �¤� aQxpuCqvs z hwsl�cb¬m)sS{SÁOnpqoÁÔqvsla1b¬mvu}ulhisl�:l�ÆhdEÊ H V
his�n ^ a�ÇÅÉ m)kr�vq � hrn ^ b hwx

V  H _�

!� ; � �
 ? � , � , � 2 ÆÈ�S�vÊ

¡ nJhixJmokixyq £ a�kwk��slq £ s4n ^ monJn ^ a�kwhw)a�kwh ^ q�q z ¦§j}s}|7nphrqSs�hwxJ�vhr¥va�s�¨S{

kwq)�YX`ÆZT[�  Ê H
�
�
"� ;

# _�

�� ; � �
  
%$ B T  kwq)� # _�


!� ; � �
  
%$ >Ïkrqv�kT '& ÆÈ�v�SÊ

mvs z n ^ monJn ^ a�a7~}uCa�|�npmonphrqSs	xynpa�uMqo¦�n ^ a�ÇÅÉ m)kr�vq � hrn ^ b hixÄÆÈxpa�ai� �)���§Ê) Æ  @?BA Ê H+* � krqv� f ÆZg]�  ÊR,,T � A � H ÆÈ���)Ê
�
�
"� ;

_�

!� ;

# T  � �
 A 
� _ 
!� ; � �
 A 
 krqv��Æ � �
  
ÔÊ B � �
  
($ 2
���#, )d��� 
:�!� �$�!���4$	 # 
��!� #
ËCq � hrkwkwj�xyn � m)nyhwqvs2q)¦6n ^ a,|�qvsS¥)a � �va�s}|�a1u � qvuCa � nyhwa�xÅqo¦6n ^ a,m)kr�vq � hrn ^ b¬xÅxpnpj z hra z ^ a � a ¢S£ aÄu�a � ¦«q � bca z xphwb jlkwm)nyhwqvs}xÅqvs
m�xyhib¬ulkwa qSsla z hwbca�s�xyhwqvs}m)k z a�¨lkij �¤� hisl�Ma7~}m)b¬ulkwa £ hwn ^�� q)hix¤xyqSs�slq)hixya¬bcq z a�kO® ]J^ hix,a7~}m)b¬ulkwa aQm)xphrkw{��)aQsla � mokwhwª�a�x
npqMbcq � a��va�sla � m)kG�2mvs z � z hwbcaQs}xyhwqvs�mok � q)hixpxpqvs z aQ¨lkwj �p� hws}� ¢ nyqvbcqv� � m)u ^ hi| � a�|�qvs}xpn � j}|7nphrqSs ¢ m)s z qvn ^ a � hib¬mo�vhwsl�
mvu}ulkwhw|�monyhwqvs�x�® ]J^ aÅn � j}a�xpqvj � |7a  hix�m1n £ q,kra�¥)a�k�u ^ mvsSnyqvb x ^ q £ s�hws�ËGhw�vj � a,�)® ]J^ aJ¨lkwj �p� hws}�Âoa � s}a�k�hwx�m!',m)j}x¤xphwmvs
¦§j}s�|7nyhwqvs {�hra�k z hisl��n ^ a¬slqvhwxpa�kwa�x¤xÂ¨}kwj �¤� a z u ^ m)sSnyqSb x ^ q £ sÌhws ËGhw�vj � a¸�l® ¡ sÌË�hw�vj � ac�Mm � a x ^ q £ s�n ^ a � aQxpjlkwnpx,q)¦
z aQ¨lkij �p� hisl�2his�n ^ acm)¨}xpa�s�|7a�q)¦slq)hixpa�¥�hwm¸qSulnyhibchrªQmonphrqSs�qo¦An ^ a ) ¦§j�s}|7nphrqSsÌ�S�l® 8 j � xyhib�jlkimonphrqSs � aQxpj}krn¤x1x ^ q £ hws
Ë�hw�vj � ac��n ^ mon ¢ n ^ a ]G� j}xyn � a��)hwqvs�hwb¬ulkwa�bca�sSn¤monyhwqvs�qo¦�qvj � À�jlkwki¨}m)|#�u � qZ~lhwb¬m)kGm)kr�vq � hrn ^ b+a�sZ��q�{lx�b j}| ^ ¦§mvxynpa �
|�qvsS¥)a � �va�s}|�a1nyq £ m � z x�n ^ a�qvulnphwb j}b n ^ m)s�ÇÅÉ mo¦«nya � qvslkw{Mm ¦«a £ hwnya � monphrqSs}x ¢ ¦«q � Æ Q 7 Ê 7 K�� ¨�a�hws}�¸n ^ a�xpa�©�jlaQs}|7a�q)¦
!Gmo� � m)s}�)a�u}m � m)bca�nya � x�mvxpxpql|7himonya z nyq2n ^ a xpa�©�jlaQs}|7a�q)¦An � j}xpn � a��)hwqvs � m z hwhÆ � 7 Ê 7 K�� j}u z m)nya z m)xJhis �Å� ql|7a z j � a¸�)®Ë�hw�vj � aÄd¸¥Zm)krh z m)nya�x�n ^ a�n ^ a�q � a�nyhi|�mok<xpj}uCa � kwhwslaQm � |�qvsS¥)a � �va�s}|�a1qo¦!n ^ a ]<� j}xpn � a��vhrqSs4hwnya � m)nyaQx�m)xJ|�qvsSn � m)xpnya z £ hwn ^
n ^ a1kwhws}a�m � |7qSsv¥va � �)aQs}|7a � monyaJq)¦�n ^ aÂÇÉ hwnya � m)nya�x�®GËGhw�vj � aÂ��x ^ q £ xn ^ a � aQ|7qSs}xyn � j�|7nya z xyhw�vs}m)kwxm)s z2z a�bcqvs}xpn � monpa�x
n ^ montn ^ a ]<� j}xpn � a��)hwqvs4nyaQ| ^ slhi©Sj}a�m)| ^ hwa�¥va�x�¨�a�nynya ��� a�|7qSs}xpn � j}|7nphrqSs2qo¦Gn ^ aÄq � hw�)his}mok\u ^ m)sSnyqSbM®�Ë�his}mokwkr{ ¢ Ë�hr�Sj � a,�
x ^ q £ x�n ^ aÄhwnya � m)nya�xÅ¦«q � n ^ a � aQ|7qSs}xyn � j�|7nya z u ^ m)sSnyqSb ¢ u}krqvnynya z mvxtm�¦§j}s�|7nyhwqvs�q)¦6hrnpa � monphrqSs4qSs2n ^ a ^ q � hrª�qvsSnpm)k`mo~lhwx
mvs z mvx,mM¦§j}s�|7nyhwqvs�qo¦�� � a�{	kwa�¥)a�k�qvs�n ^ a¬¥)a � nphw|�mok�m�~lhix�® 8 ¨}xya � ¥va�n ^ monÄn ^ a¬u � qZ~lhibcm)kGuCq)hisSnÄÇÉ mv| ^ hwa�¥)aQxÄb q � a
� m)ulh z xyaQu}m � monphrqSs2qo¦Gn ^ a�n £ q¸|7qSbcuCqvs}a�sSnpxthis�n ^ a�u ^ m)sSnyqSb n ^ mvs z q�a�xJxpnpm)s z m � z ÇÅÉÏ®

* + � 8	
����	%G��� 8	%
]J^ aEb¬mohis |7qSsvn � hi¨}jlnphrqSs}x2q)¦�n ^ hix�u}m)uCa � m � aÌn ^ aÌ¦«q)kwkwq £ hwsl�C®�Ë�h � xpn ¢�£ a hisSn � q z j}|7a z m ¥)a � {��)aQsla � mok,|7kim)x¤x2q)¦
hwnya � m)nyhw¥)a¸bca�n ^ q z x�¦«q � É ! a�xpnyhib¬monyhwqvsW¨}mvxya z qvsEÀ�jlkwkw¨}mv|# � a��Sjlkwm � hwª�m)nyhwqvs�m)s z n ^ a2u � qZ~lhib¬mokAuCq)hisvn xyn � m)nya��v{)®
�Âa7~ln ¢v£ aJu � q�¥)a z n ^ mon!n ^ aJÇÉ+mokw�)q � hwn ^ b ¨�a�krqSsl�vx�npq�n ^ a�u � qvuCqvxpa z |7kim)x¤x ¢ n ^ j}xAu � q�¥�h z hwsl��mÄsla £ mvs z his}xphr� ^ n�¦§jlkwk
hisSnya � u � a�n¤monyhwqvsMqo¦�n ^ a�ÇÉ m)u}u � qSm)| ^ ¦«q � É ! a�xpnyhib¬monphrqSs\® ]J^ a�u � qZ~lhwb¬m)k`mvu}u � qvmv| ^ z a�¥)a�krqSu}u�a z ^ a � a�s}mon¤j � m)krkw{
m z m)uln¤xcnyqWu�aQs}mokwhrª�a z É m�~lhib�j}b !<hw)a�kwh ^ qSq z u � qS¨lkwa�b¬x�®/ËGhis}m)krkw{ ¢Å£ a�x ^ q £ a z n ^ mon¬À�jlkwkw¨}mv|#Wu � qZ~lhib¬mokJu�qvhwsSn
bca�n ^ q z xJaQsZ��q�{2�)kwqv¨�mok�|7qSsS¥)a � �)aQs}|7aÄm)s z a�¥)aQsMx¤j}uCa � krhisla�m � |7qSsv¥va � �)aQs}|7a1¦«q � ¥�m)s}hwx ^ hisl�¸xyaQ©Sj}a�s}|�a�xtqo¦ � a�kim�~}monphrqSs
u}m � mvbca�nya � x�® ¡ b¬ulkwa�bcaQsvn¤monphrqSs¸hwx¤x¤jla�x £ a � aÂmokixyq z hwx¤|�j}x¤xpa z mvs z £ aÂu � q�¥�h z a z xyaQ|7qSs z q � z a � x¤| ^ a�bca�xA¦«q � n ^ aÄ|�mvxya

o]o ÷kp#��q2r�s



��d �C»��Ó�¯l¾}·oº±Ó��6¾�°��Ó�»È´§Ó�º��Y	Â¹ ��°pÓ��	��
��Ó�°p²
£�^ a � a�n ^ acÉ m�~lhibchrªQmonyhwqvs�xpnyaQu�hix ^ m � z nyq2qS¨lnpm)hws�hisÌ|�krqSxya z ¦«q � b�®1ÃEa m z � aQxpxpa z ]G� j�xyn � a��vhrqSs�b a�n ^ q z qvkrqv�)hwa�x
¦«q � n ^ a,j}u z monphwsl��qo¦\n ^ a � a�kwmo~}monyhwqvscu}m � mvb a�nya � ® �Åqvb¬u}jln¤monyhwqvs�mok�a�~}u�a � hibca�sSnpxÅu � q�¥�h z a z a�¥Sh z aQs}|7aQx�¦«q � n ^ a��vq�q z
¨Ca ^ mZ¥�hwq � qo¦�n ^ aJm)u}u � qZ~lhibcm)nya�xyaQ|7qvs z q � z a � x¤| ^ a�bca�hwscu � monyhi|7atm)s z x ^ q £ a z x¤j}u�a � kwhisla�m � ¨Ca ^ mZ¥�hwq � qo¦±n ^ a�hrnpa � monpa�x
qSs m�xyhib¬ulkraca7~}mvbcu}krav®cfSa�¥va � mok<a7~lnyaQs}xyhwqvs�xÂq)¦n ^ a¬u � qSu�qSxya z m)u}u � qSm)| ^ m � a¬|�j �¤� aQsSnykw{	j�s z a � hisS¥)a�xpnyhw�vm)nyhwqvs\® ¡ s
u}m � nphw|�jlkim � m �Å� qZ~lhwb¬mok<�)aQsla � mokwhrªQmonphrqSsMq)¦An ^ a2f�� 'ÂÇ¿mokw�)q � hwn ^ b qo¦AËCa�x¤xykwa � m)s z &1a � q � �)���!hwx,u � qvuCqvxpa z his � �v��� ¢
his�n ^ a�|�m)xpaÂq)¦�bchr~�n¤j � a z a�s}xphwnyhwa�xta�xpnyhib¬monphrqSs\®

� 0�')01��018	
J0�%

� ������® � ® � aQb¬u}xynpa ��¢ � ®\ÉÏ®�!<m)h � z ¢ mvs z � ® �Ä® � j�¨lhws ¢ �yÉ mo~�hib�j�b krhioa�krh ^ q�q z ¦«q � hws}|�qvb¬ulkwa�npa z mon¤mM¥�him4n ^ a
ÇÅÉ m)kr�vq � hrn ^ b+Æ £ hwn ^ z hwx¤|�j}x¤xphrqSsCÊ ¢ ���l²�Ñl°#º`·�¹<²=��»«¾}Ó c1²>N)·o¹�C»P·�»O´iÒ#»È´Z��·o¹�`²��7´§Ó�»PN ¢ ¥)qvkÈ®}�v� ¢ u}u\®6������/ ¢ �����)�l®

� ��� �Â®lËt®}ÃWj ¢ � 8 s2n ^ a�|7qSsv¥va � �)aQs}|7a,qo¦Gn ^ a�aQbÎmokw�)q � hwn ^ b ¢ � 	ÂºCº&
?�C»P·�»O´iÒ-
 ¢ ¥)qvkÈ®\�v� ¢ slqC®\� ¢ u}u�®��v���±��0v� ¢ ����/)�}®
� �,����® 8 ®@&Âa � q2m)s z EC®C��®�ËCa�x¤xykwa ��¢ � �ÅqvsS¥)a � �va�s}|�aÂhis�slq � b ¦«q � aQb�ÁÔnP{lu�a mokw�)q � hwn ^ b¬x ¢ � �±»Ô·o»È´iÒ#»O´Z��· �±´¶º�´Z��· ¢ ¥)q)kO®
� ¢ slq�®\� ¢ u}u\®}dC���}��d ¢ �Q�)�v�}®

� d#����®`À¸®�!<qvjlhix ¢ � �Âqvs�j}slhi©�jla�s}a�x¤xÂu � qv¨}kraQbcx,his |�qvb¬u}jlnpa � hrª�a z npqvbcq)� � mvu ^ { ¢ ���1
\	Âº�¼vÓ L 
YE·�»«¾eEÓ ��¾�
 ¢ ¥)q)kO®
�S� ¢ u}u\®±�o��0��l�)�v� ¢ ����/v�}®

� ��� � ®7ÉÏ® !<a £ hwnynGm)s z É jla ^ kwkra ^ sla ��¢ �¤�1|�|7a�kwa � monpa z hwnya � monphr¥va � aQ|7qvs�xyn � j}|�nyhwqvsÂ¦«q � u�qSxyhwn � qvs,a�bchixpxphwqvs,nyqSb qv� � m)u ^ {
¨�m)xpa z qSsÌn ^ a¬a�b m)kr�vq � hrn ^ b ¦«q � b¬m�~lhwb j}b kwhw)a�kwh ^ qSq z a�xpnyhibcm)nyhwqvs ¢ �  �k�k� K °-
4EÓ���
 7µL
 ¢ ¥)q)kO®\� ¢ slqC®�� ¢
u�u\®������l�v� ¢ ����/v�}®

� �,� !Å®CÀ�mvj�¦§b¬m)s ¢ � ¡ b¬ulkraQbca�sSnyhisl�Mmvs z mv|�|7a�kra � m)nyhisl�2n ^ a¬a�b+mokw�)q � hwn ^ b ¦«q � uCqvxphrn � qSs�a�bchixpxphwqvs�npqvbcq)� � mvu ^ { ¢ �
 �k�k� K °-
 EÓ���
 7µL
 ¢ ¥vq)kO®}� ¢ s}q�®\� ¢ u�u\®��S���l�}� ¢ ����/���®

� ����É/®4ESm)b¬x ^ h z hwmvs mvs z � ® ¡ ®Eva�s}s � hi| ^\¢ � �ÅqvsZ�yjl�Smonpa � � m z hraQsSnÂm)|�|7a�kra � m)nyhwqvs	qo¦�n ^ a¬aQb mokw�)q � hwn ^ b ¢ �	��
Y	Âµ 
�±»Ô·o» 

	ÄÒ¤Ò-
 ¢ ¥vq)kO®@/�/ ¢ s}q�®}d��l� ¢ u}u�®C�)�}���l�v�#/ ¢ ���v�)��®
� /,� ¡ ®�ÉÌa�hwkrh �yxpqvs ¢ �p� ¦§mvxyn1hwb¬u � q�¥)aQb aQsSn�npq2n ^ a�a�b(mokw�)q � hwn ^ b hws	hwnpx1q £ sMnpa � b¬x ¢ �
��
2c1²[N�
1�C»P·�» 
1�\²�� 
1�`Ó�°-
 �1¢
¥vq)kO®}�l� ¢ s}q�®\� ¢ u}u\®��Z�v���`����/ ¢ �Q��/v�}®

� �,� �Â® �tqSj}b¬m)sWm)s z À¸®Gf�mvjla ��¢ �¤� j}slhrÍ�a z m)u�u � qSm)| ^ nyqÌxpnpmonphwxpnyhi|�m)k!nyqSb qv� � m)u ^ {Ìj}xphisl��|7q�q � z his}monpa z a�x¤|7a�sSn
qSulnyhibchrªQmonphrqSs ¢ � �t°p²�� 
 S ��»«¾A�!²oº��8
 7º��7²9
1�[��´ 
 � NZÒ-
 ���l²�¾lº���²#¯J�o´¶º}Ò ¢ u�u\®��}�v���l�}��� ¢ �Q�)�)��®

� ��0#� !Gm)sl�va ¢ À�a�s}sla�n ^\¢ �p� ©�j}mvxyhrÁ �Âa £ npqvs�m)|�|�a�kwa � monphrqSsÏqo¦,n ^ a�ÇÅÉgmokw�)q � hwn ^ b�® ¢ � �±»Ô·o» 
��C´¶º4
 : � � ²�
_R �6Ro½�R �Q!R � � : T�

� �)�L�m&¿É &Âj z xyqSs�mvs z � f !<m � Shis ¢ �p�1|�|7a�kra � m)nya z hwb¬m)�)a � aQ|7qvs�xyn � j}|�nyhwqvsMj}xyhisl�¬q � z a � a z x¤j}¨}xpa�npxtq)¦Gu � qo��aQ|7nphrqSs

z monpm ¢ � =�k��� K °-
 �Ó��9
 #µ 
 ¢ ¥)qvkÈ®\�Q� ¢ slqC®ld ¢ u}u�®���0�� ¢ � a�|o®6���)�)d�®
� �Q�,� !GmZ¥�hra�krkwa ¢ É m � | ¢ �p� xpnyql| ^ mvxynphw|�m)kr�vq � hrn ^ b�¦«q � u�m � m)bca�n � hi|Äm)s z slqSs�ÁÔu�m � m)bca�n � hi|1aQxynphwb¬m)nyhwqvs�hws�n ^ a�|�mvxyaÄq)¦

his}|�qvb¬ulkwa�nya z m)npm�® ¢ �A�±´ ¼oº`·�¹O�J°p²���Ó7Ò�Ò8
 �$S � � ²�
_R � �o½�R�� Q!R � � : T�
 � N��� � <R <;:�½�R < � � ��®
� ���#� � ®�!Gm)s}x¤S{ mvs z ' ® ��m)xpa�kwkim ¢ � ¡ b¬u � q�¥Shisl�Än ^ a�ÇÉ m)kr�vq � hrn ^ b ¢ �¸his6�A²�µÂ¯CÑl»O´¶ºS¼¬·oº � �C»P·�»O´iÒ#»È´Z�7Ò Z��t°p²�� 
4� N�µÂ¯4


²oºÌ»«¾}Ó #º�»PÓ�° �7·���Ó ¢ �Â® � mo�va,mvs z � ® !6a � mo�)a ¢ Ç z x�® ¢ u�u\®}dS��0���dS��dC®�f�u � hisl�)a � Á � a � kimo� ¢ ���v��0�®
� ��d�� � ® ] ® � ql|#Zm�¦«a�krkim ��¢ �yÉ qvslqvnyqvs}aqvuCa � monpq � x6mvs z n ^ aJu � qZ~lhib¬mokvuCq)hisSn!mokw�)q � hwn ^ b ¢ � �  	 �l²�Ñl°#º±·o¹�²�ºP�A²oº�»O°p²�¹

·oº �P�<¯±»È´¶µc´baQ·�»O´§²�º ¢ ¥)qvkÈ®`��d ¢ u}u\®O/S�)���(/v��/ ¢ �������}®
� �Q�,� �Ä®�É m � nphwsla�n ¢ � � �a��vj}kwm � hixpm)nyhwqvs z�� hws��a�©�j}m)nyhwqvs ¥�m � himonyhwqvs�sla�kwkraQx u�m � m)u}u � qZ~lhwb¬m)nyhwqvs}x xpj}|�|7aQxpxphr¥va�x ¢ � cÂÓU^QÑ�Ó8 °p·oº ��·�´iÒ�ÓD� � #º��7²�°#µ¸·�»O´ \7Ñ�Ó¬Ó�» �vÓ:cÂÓ��¤¾�Ó7° ��¾}Ó��G¯}Ó7°p·o»È´§²oº�º`Ó7¹¶¹rÓ ¢ ¥vq)kO®}� ¢ u}u\®6�Q��d��±����� ¢ �����,0�®
� ���#�!EC® �Ä®#&Âh � hwm � nY3 �p� jlnP{�mvs z �Â®�!<a�b¬m � �a�| ^ mok ¢ �A²�º�^�Ó¤³.	Âº±·�¹ NZÒ�´iÒÂ·oº �� ´¶º�´¶µc´baQ·�»O´§²�ºj	Â¹ ¼S²�°#´¶»«¾�µ Ò #½   ¢ f�u � hwsl�va �� a � kimo� ¢ ���)�v� ¢ ' � j�s z kwa ^}� a�s z a � bcm)n ^ aQb¬monyhix¤| ^ a�sMÃ hwx¤xpa�s}x¤| ^ m�¦«npa�s���0v�}®
� �Z���ÄÉ/® ] a�¨Cqvj}krkwa ¢ �pÇÅsSn � qvulhi|Au � qZ~lhwb¬m)kSb¬m)u�ulhws}�vx £ hrn ^ mvu}ulkwhw|�monyhwqvs�nyqÄslqvslkwhisla�m � u � q)� � mvbcbchisl� ¢ �DE·o»¶¾�Ó7µ¸·�»O´Z�#Ò

²=�L�G¯lÓ�°p·�»O´§²�º�Ò�c1Ó7Ò7Ó�·o° �¤¾ ¢ ¥)qvkÈ®\��� ¢ u}u�®��S�#0����v��0 ¢ ���v�v�}®

S�T]o?S �



� Ñl¹¶¹���·������t°p²�³v´¶µ¸·�¹
	Â¹ ¼v²o°#´¶»¶¾lµ�Ò��7²o°�E·�³v´¶µ Ñlµ��!´��vÓ�¹ ´r¾}²Q²����tÒ�»O´¶µ¸·�»O´§²�º �Q�

� ��/#� ¡ ®<��® ¡ ¨ � mo�vhwbcq�¥Ìmvs z � ®��G®6À ^ m)x � bchis}x¤vh � ¢ 	ÄÒ N�µ1¯±»Ô²o»È´Z�4»¶¾�Ó�²�° N�²=�2Ó#Ò#»O´¶µ¬·o»È´§²oº ¢�] a�q � hr{Sm � a � q�{Smon¤slqvxpnyay�Âh
É�monyaQb¬monyhi| ^ aQxpZmZ{vm¬fSnpm)nyhixynphwZm�®}ÉÌqvx¤S¥�m@)w®

� ���#�ÄÉ/® ] aQ¨�qSjlkwkra ¢ � �ÅqvsS¥va � �)a�s�|7a1q)¦�u � qZ~lhibcm)k ÁÔkwhw)a,m)kr�vq � hrn ^ b¬x ¢ �6�  	  �l²�Ñl°#º`·�¹<²oº �G¯C»O´¶µc´ba�·o»È´§²oº ¢ ¥)q)kO®C� ¢ u�u\®
��0)�v���±��0�/v� ¢ �Q�)�S�l®

� �#0#�m& ®�& ® �tmvj}x¤| ^ oaAmvs z EC®�ÉÏ® �tq �p£ a�his ¢ � 8 s�u � qo��a�|�nyhwqvs�m)kr�vq � hrn ^ b¬x\¦«q � xyqvkr¥�hisl�1|�qvsS¥)a�~Â¦«aQm)xphw¨lhwkwhrnP{�u � qv¨lkwa�b¬x ¢ ��  	� cÂÓU^Q´§ÓUL ¢ ¥)q)kO®}��/ ¢ slq�®}� ¢ u}u\®}�v�S���SdS�)� ¢ ���v�)�}®
� �l�L�!EC® E�®�É q � �a ¢ � � a�|�a�sSn z a�¥)a�krqSu}bca�sSnpxGhis m)kr�vq � hrn ^ b¬x�m)s z xyq)¦«n £ m � a¦«q � n � j}xpn � a��)hwqvs�bca�n ^ q z x ¢ �jE·o»¶¾�Ó7µ¸·�»O´Z��·�¹

�J°p²p¼)°p·oµ µc´¶ºS¼ Z K ¾�Ó �C»P·�»PÓ�²E�Ä»«¾}Óm	Â°#» � � ²oº�º��F�v¯C°#´¶º�¼vÓ�°��CÓ�°#¹r·�¼ ¢ u}u�®C�)��/��l��/S� ¢ ����/)��®
� �)�,�!EC®SË�®��tqvs}s�m)s}x ¢ EC® Á � ^ ®�'Âhwkw¨Ca � n ¢ �Â® !6aQbcm � �a�| ^ m)k ¢ mvs z �Â®}f�m)�vm)xpnyhwª _mv¨}mok ¢ �G¯C»O´¶µ ´baQ·o»È´§²oº�º�Ñlµ �Ó7°#´ \�Ñ�Ó�
[	,ÒÔ¯}Ó��7»ÈÒ

»«¾ �ÓQ²�°#´ \�Ñ�Ó7Ò�Ó�»<¯C°p·o»È´ \�Ñ�Ó#Ò ¢ ¥vq)kO®��v� ¢ flu � hisl�va � � a � kwm)� ¢ �Q�)�S� ¢ f�a � hraQxm)!É mon ^ �a�b¬m)nyhi©Sj}a�x�a�n��Âu}ulkwhw|�monyhwqvs�x�®
� �o�#�!EC® �Ä®#&Âh � hwm � nY3 �p� jlnP{�mvs z �Â®�!<a�b¬m � �a�| ^ mok ¢ �A²�º�^�Ó¤³.	Âº±·�¹ NZÒ�´iÒÂ·oº �� ´¶º�´¶µc´baQ·�»O´§²�ºj	Â¹ ¼S²�°#´¶»«¾�µ Ò #½   ¢ f�u � hwsl�va �� a � kimo� ¢ ���)�v� ¢ ' � j�s z kwa ^}� a�s z a � bcm)n ^ aQb¬monyhix¤| ^ a�sMÃ hwx¤xpa�s}x¤| ^ m�¦«npa�s���0v�}®
� ��d�� � m � z h ¢�� ®Zmvs z f ^ a�u}u ¢ !® ��®omvs z À�mvj�¦§b¬m)s ¢ !Å® ¢ �p��xyn¤monyhixpnyhi|�moklbcq z a�kS¦«q � uCqvxphwn � qvs�aQb hix¤xyhwqvs�nyqvbcqv� � m)u ^ {)® ¢ �

��

	Âµ 
 �C»P·�» 
[	ÄÒ�Ò7²�� 
 �� � �o½�� � Q!R ��� :]T�

� �)�,� ' � a�aQs ¢)� a�nya � E�® ¢ � 8 s¸j�xya�q)¦\ÇÉ mokw�)q � hwn ^ b�¦«q � u�aQs}mokwhwª�a z krhioa�krh ^ q�q z a�xpnyhibcm)nyhwqvs\® ¢ � ��
�c 
4�C»P·�» 
&�\²�� 
 � �\Ó7°-


� :>S�� � ²9
 � � ��� �)½ �%:>S Q!R ���� T 

� �o�#�!EC®\��®\ËCa�x¤xykwa � m)s z ��® 8 ®
&Âa � q ¢ ��f�u}mv|7a�ÁÔm)krnpa � s}monphwsl�4�)a�s}a � mokwhrª�a z a�~luCa�|�npm)nyhwqvs�ÁPb¬m�~lhwbchixpm)nyhwqvsÌm)kr�vq � hrn ^ b ¢ �

 �k�k� K °p·oº}Ò-
 �C´ ¼)º±·o¹ �t°p²���Ó#Ò�Ò#´¶ºS¼ ¢ ¥vq)kO®ldS� ¢ u�u\®��o�v�od��}�o���)� ¢ ���v�od�®
� �v��� ' ®��Åa�kwa�j�~ ¢ f±® � ^}� a�nyhwa�s ¢ Ët®SË�q � ¨Ca�x ¢ mvs z ��®SÉ  ^ m z � h ¢ �p�U|7qvb¬uCqvslaQsSn�Á £ hwxpaJÇÉ�m)kr�vq � hrn ^ b ¦«q � bchr~�n¤j � a�x ¢ �cÂÓ#Ò�Ó�·�° �¤¾6cÂÓP¯}²�°#» ��� � <  � c  	 �6¾l»È»r¯���� L�L�L 
w´¶ºC°#´§·�
 ��°	� c�c
c K �)¯CÑ ��¹ ´Z��·�»O´§²�º�Ò#½ ��°p·�
 ¾l»Èµc¹ ¢ �Âjl��®6���)�v�}®

o]o ÷kp#��q2r�s



0 10 20 30 40 50 60 70
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Ë�hw�vj � a¬��) 8 � hw�)his}m)k`u ^ m)sSnyqSb

0 10 20 30 40 50 60 70
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Ë�hr�Sj � a��@) �tkwj �¤� a z u ^ m)sSnpqvb



�Q� �C»��Ó�¯l¾}·oº±Ó��6¾�°��Ó�»È´§Ó�º��Y	Â¹ ��°pÓ��	��
��Ó�°p²

0 20 40 60 80 100 120
14

16

18

20

22

24

26

28

30

32

34

Plain EM
Trust Region
True Likelihood

Ë�hr�Sj � a�� )�!<q)��� !6hioa�krh ^ q�q z ¥lxthwnya � monphrqSs

0 20 40 60 80 100 120
−5

−4

−3

−2

−1

0

1

2

Plain EM
Trust Region

Ë�hr�Sj � aÄdO)Gkwq)� (  !B  � ( ¥lxthwnya � monphrqSs

S�T]o?S �



� Ñl¹¶¹���·������t°p²�³v´¶µ¸·�¹
	Â¹ ¼v²o°#´¶»¶¾lµ�Ò��7²o°�E·�³v´¶µ Ñlµ��!´��vÓ�¹ ´r¾}²Q²����tÒ�»O´¶µ¸·�»O´§²�º �Z�

0 50 100
0

0.5

1
Plain EM       

0 50 100
0

0.5

1
Trust Region   

Ë�hr�Sj � a��@) � a�|�qvs}xpn � j}|7npa z xphr�Ss}mokixtm�¦«nya � �Q��0�hwnya � m)nyhwqvs}x

Plain EM       

20 40 60 80 100 120

20

40

60

Trust Region   

20 40 60 80 100 120

20

40

60

Ë�hr�Sj � a�� )GÇÅ¥)qvkwjlnphrqSs2q)¦Gn ^ a � aQ|7qSs}xyn � j�|7nya z hib¬mo�vaÂ¥lxJhwnya � m)nyhwqvs

o]o ÷kp#��q2r�s



��/ �C»��Ó�¯l¾}·oº±Ó��6¾�°��Ó�»È´§Ó�º��Y	Â¹ ��°pÓ��	��
��Ó�°p²
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