
���������
	����������������������� �� �!#"%$'&)(+*,*,-�./*+01-�243�5'687+7,-
(�0:9+;=<�>+?�(+*,*+-

@�ACBED%FHG I,JKDLB I,ACD�M NOJQPRGSJKTRNUF VWNYX�XKZ[B]\_^8`ba c

d�e�f <=g�hjik<�l1m=?�n e  %oqpsrt hqikujv d m+<1uwv�?�" e�x v+<zy{ m+|~},>OoY?
f�e 3C<�v+��hq>+?�n e "�i��K>Y<1uwmKm�<�g�� e�� v+��r>

�������������������,���������O�#����� �/�¡���,¢¤£��1¢¥����� ¢q¦O¦¥¦§���¡��¨+©O������©¥�«ª«¬�Y���

®E¯�°�±¥²O³µ´�±
¶§·¹¸�¸�º�»�¼�º½¼�¾�º�¿1À�ÁÃÂ�Ä,·¹¾1¸E·¹¾�Å½¼�Å�Æz¼�Ç�È1¼�Å½¼�¾�º%ÆzÀÃÉ/ÀÊº½À�ÂUÉ¤Á¤È�À�¿KË�¼�É§·¹¾KÅ/È1ÀÌ¿�ÂUÅ/ÂEÁw¼�Í¹ÍÎÀ�ÁwÅ½À�¿Q»+Ä
Å/È1À�Ï)ÐÒÑ�Ó�¶§ÔÕ¿1ÀÃÅ½À�ÁwÅ½¼�É�ÂUÅ'ÁwÀ�¾�Å½É/ÀwÖ�¼�ËkÖ�×ØÂ�º/ºCÀ�¾1ÀÃÉ¤¸�·ÎÀ�ºÌ»�ÀÃÅ«ÆÒÀÃÀ�¾ÚÙ�Û�Ü:Ý)ÀÃÞßÂ�¾�¿
àUá�âãÝHÀÃÞÊä
Áw¼�É/É/À�º½Ç�¼�¾�¿µ·¹¾1¸ãÅ½¼
Â�Å½¼�Å/Â�ÍH·¹¾�Å½ÀÃ¸�É¤ÂUÅ½À�¿ÚÍ¹å�×Ø·¹¾�¼�º/·ÎÅ�Ä
¼�Ë4¾1À�ÂUÉ¤ÍÎÄRæ�çUá�Çµ»�è�éjêìë§¼�ÀÃí,·¹¿1À�¾�ÁwÀ
Ëk¼�É�¾1ÀÃÆîÇµÈ1À�¾�¼�×�À�¾�Â�Æ�Â�ºCË�¼�å�¾�¿�äsÂ�¾�¿ïÍ¹·¹×Ø·¹Å/ºÕÆzÀÃÉ/ÀEº/ÀÃÅ'¼�¾ïÅ/È1ÀðÁwÉ/¼�º/º½Ö�º½À�ÁwÅ/·Î¼�¾ïËk¼�ÉØñµò¥ó�ò
Ç�É/¼,¿�å�ÁwÅ/·Î¼�¾QÆ�·ÎÅ/È:º/å1»�º½À�ô�å�À�¾�Å)¶§·¹¸�¸�º)»=¼�º/¼�¾:¿�À�ÁÃÂ�Ä,º4Å½¼õÇµÈ1¼�Å½¼�¾�ºÃä�Â�¾µ¿Q¼�¾öñ òÃ÷§ò Ç�É/¼,¿�å�ÁjÖ
Å/·Î¼�¾�ê8ø�È1À�º½À:É/À�º/å�ÍÎÅ/º]ÆÒÀÃÉ¤À:å�º/À�¿ùÅ½¼SÅ/È1ÀKÀwú1ÁÃÍ¹å�¿�ÀKÉ/ÀÃ¸�·Î¼�¾µº�·¹¾ûÅ/È1À:ÇµÂUÉ¤Â�×�ÀÃÅ½ÀÃÉðº½ÇµÂ�ÁwÀã·¹¾
ËkÀÃÉq×Ø·Î¼�ÇµÈ1¼�»�·¹Á§º¤ÁwÀ�¾�ÂUÉ¤·Î¼�º�¼�Ësø�Æz¼Ø¶H·Î¸�¸�º�ÏH¼�å1»µÍ¹ÀÃÅ�ü�¼,¿1À�Í¹ºÃê

2Hv,<1uwhjiký�;=uj>Yg
"zm+p�>Yh4��v,hÕ %" d (+*+*,-öþ f m {Ãÿ >Y<��Ìm+<=gï!#" (�*,*,-�þ«6�5 f !��



� ��� \�D�J����RFÕ\�NYJ �

� iku ÿ i�<ãu ÿ > d uÃm�<�g�m+hqgïn�v�g�>O|�þ d n �¥?�u ÿ >]g=> { m
	öv+��u ÿ >�$Ìi�l,l+o)ý�v+ojv,<öuwv�p ÿ v�uwv,<�o4p=hjv { >Y>Og�oÕ}�i�m
|�vµv,p�o�v�� ÿ >YmU}�	 {Ãÿ m�hjl,>OgQp�m�hquwi { |k>YoY?1<�m+�Q>O|�	���öý�v,ojv,<=o§m�<�gKujv,p�.��µ;�m+h���oY?�m+<�g�u ÿ > { v,hjhq>Yoqp�v,<=g�.
i�<=lûý=hwm+< {Ãÿ i�<�l hwm�uji�v8þ«��� �õi�o�ý�>Y|kv�� * e����ãe � ÿ >�>���p�>Yhjik�Q>O<1uÃm+|4oqi�l,<�m�uw;�hq>�v���mRu��Hv�. p ÿ v+ujv,<
hj>Oojv,<�m+< { >ðikoY?�v,<ïu ÿ >õv+u ÿ >Yh ÿ m+<�g ? { |�>Ym+hÌ>Y<�v,;=l ÿ uwvã�Qm���>�u ÿ i�oÊg=> { m
	ï�Qvµg�>]v,<�>õv+��u ÿ >E�Qm+ik<
{Ãÿ m+<=<�>Y|koÕ��v+hÕ$'i�l+l,o4oj>Ym+h {Ãÿ >OoCm�u ÿ m+g�hjv+< { v,|�|ki�g�>Ohjo e

f u�!# %"Ò?Uu ÿ i�o#oq>Um+h {Ãÿ i�o#�Kv+uwi~}�m�uw>Og�ý 	Ø>!�µuw>Y<=oji�v+<�oÒv��=u ÿ > d n e &½<]��m { uU?��:m�< 	Cv+��u ÿ >�p�hjv,p�v,oq>Yg
�Kv�g�>O|�o��Qm
	õ>Y< ÿ m+< { >Ìu ÿ i�o��"�Ø?,>Yi~u ÿ >Oh%ý 	�>O<�| m�hjl,ik<�lCu ÿ >$#&%'% { v,;�p=|�i�<=l)( �+* v+h�ý,	ðhq>Yg�; { i�<=l]u ÿ >
{ v+;�p�|�ik<�löv+�Hu ÿ >Q$'i�l+l,oCuwv���>Yhj�Ki�v+<�o)( ( * e �)m+oj>OgÚv,<ùu ÿ >:$Ìi�l,l,o/.½o¤uwhwm ÿ |�;�<=lÚþ.- ò�/'ò p=hjvµg�; { uji�v,<��
�K> {Ãÿ m+<=i�oj��?�u ÿ >öoq>Um+h {Ãÿ ��v,hõu��§vûp ÿ v+ujv,<�o�p�hjvµg�; { >Yg0�Õiku ÿ mS��>Ohj�Ki�v,< p�m�i�h { m+< l+ik},>öm { |�>Um�h
i�<=g�i { m�uwikv,<ãv+�Ò<�>1� p ÿ 	�oqi { o e

&½<ãu ÿ iko)p�m+p�>Yh2�H>�ik<�}+>Yo¤uwi�l,m�uw>Ìu ÿ >C��>Ohj�Ki�v,p ÿ v,ý�i { o { >Y<�m�hji�vEv+� � �Hv�$Ìi�l,l,oH�Cv,;�ý�|k>OujoÕn
vµg�>Y|ko
þ (�$Ê�Øn �3( ( * ?Êi�<4� ÿ i {Ãÿ u ÿ >û|�ikl ÿ uw>Yo¤uöo { m+| m+h�$Ìi�l,l,o�ý�v,oqv,<îg�> { m
	µo
ujv p ÿ v+uwv,<=oïm+<=g { m�< ý�>
p�hqv�g�; { >Ygùuwv+l,>Ou ÿ >Yh5�Õiku ÿ m /Ìò v,hØm�2)"z.½vµg�gûo { m+| m+hØ$Ìi�l,l+o�ý�v,oqv,<36 ò eð� ÿ >�hq>Yoj;=|kuwoØhq>Yp�v,hquj>Yg
ÿ >Ohj>Ø;�p�g�m�uw>Cu ÿ v,oq>]v+ý=uÃm+ik<�>Yg7�Õi~u ÿ |�v8�§>Yh4ik<�uj>Yl,hjm�uw>Ogö|�;��Ki�<�v+ojiku�	Qm+<=gïm�u)|�v8�H>Oh { >O<�ujhj>�.½v+� . �:m+oqo
>Y<=>Yhjl+i�>Yo$( - *«e�� ÿ >Õoj>Ym+h {Ãÿ ��v,h9- ò�/'ò <�v8� i�< { |�;�g�>Oo�u ÿ >4|k>Yp=ujv,<�i { g�> { m
	�o�v+��u ÿ > /'ò m�<�g�i��Kp�hjv�},>Og
m+<�m�|�	µoj>Ooõ��v,h�u ÿ >�v+u ÿ >Yh;:�<�m+|)oquwm�uw>Oo+<Hm+|�|%u ÿ > ÿ m+g�hjv+<�i { :�<�m+|Ho¤uÃm�uj>Yo=�Õi~u ÿ p ÿ v�uwv,<�o=�§>Yhq>öm+|�oqv
hj>Ym+<�m+|�	µoj>Yg ?�p�hjv�:=uwi�<=l���hqv,� ik�Qp=hjv�},>Og�oq>Y|k> { uji�v,<=oÌý=;=u'm+|�oqvõ��hjv,� mð�Kv,hj>Øm {Y{ ;=hwm�uj>]g=>Yo { hjikp=uwikv,<
v+��u ÿ >Ø�Qm+i�< d n_ý�m { �µl+hjv,;�<=g e

� ÿ >Chq>Yoj;=|kuwoHv,<7- ò / ò p=hjvµg�; { uji�v,<)�Õiku ÿ - ò"> %?% ÿ m�}+>�ý�>O>Y<ãik<1uw>Yhqp�hj>¥uw>Og�i�<:oq>O}+>Yhwm�| ��hwm+�K>¥.
�§v,h���o+@Ep�hj>¥}�ikv,;�o�m+<�m+|�	µoj>Yo]v+�)�� �!#"%$'&'g�m�uwm { m+<Úý�>K��v+;�<�gûi�<A( - * m�<�gB( 0 * m+<�g hj>Ooj;�|~uwoØ��hjv,�
u ÿ >Êv+u ÿ >YhH!� %"�>���p�>Yhjik�Q>O<1uwo { m+<ãý�>'��v,;�<=gãi�<C(ED *«e &½<�m+|k| { m+oq>YoY?F- òG/'ò p�hjvµg�; { uwikv,<H�Õi~u ÿ oq;�ý�oq>¥.
��;�>Y<1uI- ò > %'%ïg=> { m
	+? ÿ m+o4ý�>Y>O<�;�oj>Ogïm+o)mEý�>O< {Ãÿ �Qm+h��K��v,h§u ÿ >�oj>Ym+h {Ãÿ ��v,h§p�m+h¤uwi { |�>Oo2�Õiku ÿ d n
$'ikl,l,o/.½|�i��+> { v,;�p�|ki�<�l+oHuwvKý�v+ojv,<�oÕý�;�uÕ<�v { v,;�p�|ki�<�l+o)uwvð��>Yhq�Qikv,<�o e

� ÿ >�$'ikl,l,o g�> { m
	Ø�Kv�g�>Oosm+<�m�|�	µoj>Og�ik<Cu ÿ iko p�m+p�>Yh#m+hq>J- òK> %?%õm+<�gL6 ò�> MGNM v,hO6 ò�> - ò / ò e
$'v8�§>O}+>YhY?P�H> { v+<�ojikg�>Yh]m+|kojvöhj>Ooj;�|~uwo���v,hQ- ò > 6 ò 6 ò m+<�gù��v,h�|kv,<�l�. |�ik}+>YgC6 ò ?�m+oØg�>Yo { hjiký�>Og ik<
( - * e &½<
p�m+hquji { ;�| m+hO?���v,h'7�. ��>Ohj�Ki�v,<7:�<�m�|Òo¤uÃm�uj>YoY? { v+�Q�Kv,<öuwvãm�}�m+hjik>Ou�	öv+��(�$Ê�Øn ?�u ÿ >õm+<�m�|�	µojiko
��hjv+�R( 7 * i�o4;�oq>Yg e

c S GSA cõV TVU I,ACD�M NOJQPRGSJKTRNUF ZzFÌA � BED%NYJ

� �§v�$'i�l+l,o��Cv,;�ý�|k>Ouwo)n
vµg�>Y|koJ�Õi~u ÿ v,;�uH>!�=p=|�i { ikuH2)" }�ikv,| m�uwi�v+<Qm�hj> {Ãÿ m+hwm { uw>Ohji�WY>Yg�ý,	X:�}+>Cp ÿ 	µo¤.
i { m+|�$Ìi�l,l,oØý�v,ojv+<�o+@Øu��Hv�<�>O;=uwhjm+|§2)"�. >O}+>Y<ìý�v,ojv+<�oãþ.- ò m+<=gY# ò �¥?#u��Hv {Ãÿ m+hjl+>Ygûý�v,oqv,<�o:þ.#C� �
m+<�gðv+<�>)<�>O;=uwhjm+|�2)"z.½vµg�gðý�v,ojv,<�þZ6 ò � ez� v,l,>¥u ÿ >Oh[�Õiku ÿ u ÿ >)�Qm+ojoq>YoO?,u ÿ >)ik�Qp�v,h¤uÃm+<1uÒp�m+hwm��Q>¥uw>Yhqo
g�>Oo { hqi�ý�ik<�lö(+$'�Øn
oCm�hj>�u ÿ >E�Ki���ik<�l:m�<�l,|�>]i�<�u ÿ >�<�>Y;�uwhwm�|�2)"z.½>¥},>Y<ùoq> { ujv,hðþ]\ �Ìm+<�gïu ÿ >Ehjm�uwikv
v+��u ÿ >�}�m { ;�;�� >!�=p�> { uÃm�uji�v,<ö}�m+|�;=>YoÕv+��u ÿ >�u��§v:$Ìi�l,l,o4g=v,;�ý�|k>Ouwo�þ uÃm+<K^ � e

� ÿ > { v,;�p=|�i�<=l,oØv+�§u ÿ >Q$'i�l+l,o�g�v,;�ý=|�>Oujo]ujv���>Yhj�Ki�v+<�o { v,;�|kgùý�>Khj>Ym+|�i�WY>Ygùik<ûg=i�_�>Yhj>O<1u`�Hm
	�oO?
v,<�>�p�v+ojojiký�i�|kiku�	:i�oÕu ÿ m�uÊv,<�|�	öv,<�>Ev���u ÿ >�g�v,;�ý=|�>Oujo { v,;�p�|k>Yo'ujvQ��>Ohj�Ki�v,<�o e4� ÿ > { v,;�p�|ki�<�lKv+��u ÿ >
|�ikl ÿ uw>Ooqu]2)"z.½>¥},>O<Úý�v,ojv,<ùuwvömã��>Ohj�Ki�v,<Rp�m�i�hCikoCu ÿ >O<ûp=hjv,p�v,hquji�v,<�m+|Òujv { v,o'\ e & �"\Aacb�d,(:u ÿ iko
{ v+;�p�|�ik<�lØ}+m�<�i�o ÿ >Yo§m+<�g�- ò ý�> { v,�K>YoHm]��>Yhq�Qikv,p ÿ v+ý�i { $Ìi�l,l,oI( ( * @�iku9�Õi�|k|�g�> { m
	KujvEp�m�i�hjo�v+� v+u ÿ >Oh
$'ikl,l,oÕý�v,ojv,<=o'v,hÌ�Qm+ojoqik},>]l1m+;=l,>�ý�v,oqv,<�oe� ÿ >Y<C��ik<�>Y�Qm�uwi { m+|k|�	:m+|�|kv8�H>Og ?�v,hÕuwv�u��Hvãp ÿ v+uwv+<�o'ik<
mð| m+hql,>�hj>Ol,i�v+<�v+�Òu ÿ >Øp�m+hjm+�Q>¥uw>OhÌoqp�m { > e

&½<Eu ÿ >Hl,>O<�>Yhjm+|�(�$Ê�Øn ?�u ÿ >H�Qm+i�<]�Q> {Ãÿ m+<�ikoj�Ko���v+h�u ÿ >Hp�hqv�g=; { uji�v,<�v+��<�>O;=uwhjm+|=$Ìi�l,l+oÒý�v,ojv+<�o
m�u'!# %" m+hj>Qf8ghf è�> - ò�/'ò m+<�g&f8gOf è�> - ò 6 ò ?�ý�v�u ÿ p�hjv { >O>Yg�ik<�lK}µi�m /Ìò >�� {Ãÿ m�<�l,> eH� ÿ >]u��§v
p�hqv { >Yojoq>Yo ÿ mU},> { v,�Kp�|k>Y�K>Y<1uÃm+hi	 { hjv,oqo¤.½oq> { uwi�v+<�o#p�hjv,p�v,h¤uwi�v+<�m+|�ujvÕoji�<kjmlHm+<�g { v,o j l�?�hj>Oojp�> { ujik}+>Y|�	+?

�



� ÿ >Ohj>5l5a \ � ^ e�� ÿ >Êojik<$l���m { uwv+h§hq>Yo { m+|�>Oo§u ÿ >5- ò / ò / ò },>Ohquw>!� �Õi~u ÿ hj>Yoqp�> { u§uwv�u ÿ > d n[v,<�> e
& uï�E;�oqu
ý�>û<�v+uji { >Yg u ÿ m�u�u ÿ >Ohj> m+hj>ùu��§v g�i�_�>Yhq>Y<1u
oj>O}+>Y< p�m�hwm+�K>Ouj>Yhöp�v�uw>Y<1uji m+|ko�� ÿ i {Ãÿ

{ v+<�oj>Ohq},>K2)" ( ( * þ�u ÿ >1	ïm+hj>�hj>O��>Ohjhq>Ygïujv�m+o'"Òv+uj>Y<1uwi�m+| f m+<�gR� � e�� ÿ > {Ãÿ v,i { >�v+��u ÿ >Ep�v+uw>O<�uji m+|
g�vµ>Yo%<�v+u§m _�> { u%u ÿ >Ì$'ikl,l,o�ik<�uj>Yhjm { uji�v,<�o[�Õi~u ÿ l1m+;�l+>Ìý�v,oqv,<�o%v,h���>Yhq�Qikv,<�o�ý�;�u§|k>Um+g=o%ujvØg�i�_�>Yhq>Y<1u
$'ikl,l,o/./$'ikl,l,o { v,;�p�|ki�<�l+o%m+<�g�u ÿ ;�o%g�i�_�>Yhq>Y<1u�p ÿ >O<�v,�K>Y<�v,|kv,l,ik>Yo e &½<Qp�m+hquji { ;=| m+hO?+u ÿ >Õg�> { m
	X�Õi�g=u ÿ
v+�Q- ò > %'%�?)��v,hX� ÿ i {Ãÿ u ÿ > #C� |kv�v+p þ uwv,l,>¥u ÿ >Oh)�Õi~u ÿ u ÿ >C�� |�vµv,p � ÿ m+oQmû��;=<�g�m+�K>Y<1uÃm�|
{ v+<�ujhjiký�;=uwikv,< ? { m+<öý�>Øg�hjm+�Qm�uwi { m+|k|�	 {Ãÿ m+<�l+>Yg e

6�v,hÊp�v+uw>O<1uwi m�| f ?�u ÿ >õý�hjm+< {Ãÿ ik<�lãhwm�uwi�vQv+��u ÿ >õ|�ikl ÿ uw>Yo¤uCo { m+|�m+hÊ$Ìi�l,l+oY?O- ò ?�uwv:u��§v�p ÿ v+ujv,<�oO?
�"��þ - ò > %'% �¥?�g�>Op�>O<�g�oCv,<������Cm�<�gï�Ki�|kg�|�	Qv,<ïoqi�< j l e "�hjv�}µi�g�>Ogïu ÿ m�uÕu ÿ >�g�> { m8	öujv # g # è
i�oI��i�<�>O�:m�uji { m+|�|�	 { |kv,oj>Og8þ«m+oÊl,;�m+hjm+<1uw>Y>OgRý,	
u ÿ >õ>���p�>Yhqi��K>Y<1uÃm+|�|�ik�Qi~u��
	������0 x >���� { j (�� * �
m+<�g�u ÿ m�u�� 	���� �ö� >���� { j ?%u ÿ >�|kv��§>Yh�|ki��Kiku]��v,hõu ÿ iko��"� þ�v,ý=uÃm�i�<�>Og0� ÿ >Y<8oji�<kjml a � �Eiko
>+��;�m�|�ujv]u ÿ >'v+<�>'v+ý=uÃm+ik<�>YgX�Õiku ÿ d n { v+;�p�|�ik<�l,o�uwv�ý�v+ojv,<�o§m+<�gQ<�v { v,;�p=|�i�<=l,o�uwvØ��>Yhj�Ki�v+<�o e 6�v+h
"Òv�uw>Y<1uji m+|��Ê? u ÿ >:���Eþ.- ò > %'% ��g�>Yp�>Y<�g=oõm+|kojvöv,<���� � m+<�g�� 	�� ?zm+<=g u ÿ >Yhj> { m�<Úý�>Q|�m+hjl,>
{ m�< { >O|�| m�uwi�v+<�oHý�>Ou��§>Y>O<�u ÿ >�oj>¥},>Yhjm+|s|�vµv,p { v,<1uwhqi�ý�;=uji�v,<=oH��v,h)oqv,�Q>'}+m�|�;�>Oo4v+�#u ÿ >Ooj>�p�m+hjm+�K>Ouw>Ohjo e
� ÿ >Eujhj>O>¥.½|k>O}+>Y| 6 ò g�> { m
	�oØm�hj>õik<�g�>Yp�>Y<=g�>Y<1u�v+��u ÿ >õp�v+uw>O<1uwi m�|�ý=;=u�g�>Op�>O<�gRv,<�� � � ?�� ��� m+<�g
ojik< j l�<���v,h4|�v8�î}�m+|k;�>Yo4v��zoqi�< j l�?�m+|�oqvX6 ò ý�> { v,�K>Yo4��>Yhq�Qikv,p ÿ v+ý�i { m�<�g�u ÿ ;�oÌ|�v,<�l�.½|�i~},>Og e

� ÿ >Ì|�v8� }�m+|k;�>Yo%v+��ojik< j lC|�>Ym+gKm+|�oqvØujvØg�i�_�>Yhq>Y<1uJ�µik<�>Y�Qm�uji { hq>Yl,ikv,<�o%m {O{ v,hqg�i�<�lØuwv�u ÿ > {Ãÿ v,i { >
v+�Òp�v�uw>Y<1uji m+| e 6�v,hÕ"Òv+uj>Y<1uwi�m+| f u ÿ >1	�ik�Qp�|�	:|kv8��� ��� m+<�g���v,hÕ"�v+uw>O<�uji m+|#� � ��� � � � � e

! T AÊ\�ACFÕ\zJQD B � � T B�\zB @�BõM P#"OA�Z

� ÿ >ð�� %!#"%$'&Ìm+p�p�m+hwm�uj;�oCm�<�gRp�>Ohq��v,hq�:m�< { >Em+hj>�g�>Yo { hjiký�>OgRi�<Sg=>OuÃm�i�|#i�<0(%$ * < �Kv,hj>�hj> { >Y<1uØ�Ki~.
<�v,h {Ãÿ m�<�l,>Yo:m _�> { uj>Yg �:m+ik<�|�	 u ÿ >���v,hi�)m�hjg ujhwm { ��ik<�l (%& *«e � ÿ >��Kv,oquKhj>O|�>¥}+m�<�uQoj;=ý�g�>¥uw> { uwv+hjo
��v,hÌu ÿ >�p�hj>Ooj>Y<1u]m+<�m+|�	µojiko$�§>Yhq>õu ÿ >�>Y|k> { ujhjv,�Qm+l,<=>Ouwi {�{ m+|�v+hji��K>Ouj>Yhqo+@Hu ÿ >ð$'ikl ÿ g=>Y<�oqiku�	ï"%hqv('q> { .
uwikv,<
2 ÿ m+�õý�>Yh�þ�$Ê"�2 �Õik<�u ÿ >Øý�m+hqhj>Y|#hq>Yl,ikv,<�m+<�göu ÿ >�6�v,h �Hm+hjg
 �|�> { uwhqv�nïm+l+<�>Ouji { 2)m+|�v+hji��K>Ouj>Yh
þ«6z §nï2 ��ik<õu ÿ >4>O<�g { m+p�o e�� ÿ >'6z §nï2 { v�}+>Yhj>OgQp�v,|�m+h�m+<�l+|�>Yo é ý�>¥u��H>O>Y< � �*) m+<�gK-,D ) ?,u ÿ >Ì$Ê"�2
{ v�}+>Yhj>Ogðp�v+| m+h�m+<�l+|�>YoÒm+ý�v�},>H01( ) m+<�g { v,<=oji�o¤uw>Ogðv+� � 0+0Ê�Kv�g�;=|�>YoO? �Õi~u ÿ m�WYik�õ;=u ÿ m+|�i�<1uw>Ohj�Kv�g�;=| m+h
g�i~}�ikojikv,<�o4m�u,+.-(/�þ1032 � D ) ��a4� e D ) ?�i�< � ÿ i {Ãÿ u ÿ >Øg�>¥uw> { uwikv,<
v��Òp ÿ v+uwv+<�o { v,;�|kgöý�> { v+�Qp�|k>Y�K>Y<1uw>Og
ý,	 u ÿ >ö;�oq>
v��'u ÿ >�$Êm+g�hqv,<�i { 2 f !sv,hjik�Q>¥uw>Oh�þ«$C2 f !�? { v�},>Yhqi�<�lûp�v,| m+hõm+<�l,|k>Yoðg�v8�Õ< ujv ��� ) � e
� ÿ >�hq>Yl,ikv,<�oõik< ý�>¥u��H>O>Y<�u ÿ >ö6� �nS2 m+<�g u ÿ >�$Ê"�2 �H>Ohj>�>+��;�ikp�p�>Yg �Õiku ÿ �Õiku ÿ ÿ >Yhj�Kikuji { iku�	
{ v+;�<1uw>Yhqo658o { i�<1uji�|�|�m�uwv+hjo { v�},>Ohj>Og4�Õi~u ÿ |�>Um�g ojvÚu ÿ m�u:p ÿ v+ujv,<�o { v,;�|kg m+|�oqvÚý�>
uwm+l,l,>Og u ÿ >Ohj> e
� ÿ >��� %!#"%$'&%>Y|k> { uwhjv+�:m+l+<�>Ouji {Ì{ m+|kv,hjik�Q>¥uwh 	;�)m+o { v,�Kp�|�>O�Q>O<1uw>Yg:ý 	Qu ÿ >'|�;��Ki�<=v,oji~u�	ð�Qv+<�ikujv,hY?
d�� &¤2Ê? { v�}+>Yhjik<�l�u ÿ >Øp�v,| m+h)m+<�l,|k>�hj>Yl+i�v,<�ý�>Ou��§>Y>O<R- ) m+<�g � � ) e

� ÿ >Õ�Qv+oqu%hj>O|�>¥}+m�<�uzuwhwm { �µik<�lØg�>O}µi { >Yo �§>Yhq>Ìu ÿ >7�%>Yh¤uw>����C>Ouw> { ujv,hÌþ8�C� �¥?�u ÿ >Õ&½<�<�>Oh%�C>Ouw> { ujv,h
þ�&/� ��m+<�g u ÿ > � ik�Q>ã"%hqv('q> { uwikv,< 2 ÿ m+�õý�>Yh�þ � "§2 ��? { v�},>Ohjik<�lùp�v,|�m+hõm�<�l,|�>Oo�m+ý�v�}+>�(+* )YeÚ� ÿ >
uwhjm { ��i�<�l�o 	µo¤uw>Y�R�Hm+o { v,�Kp�|�>O�Q>O<1uw>Ygûý,	Ru ÿ >Ki�<���v,hj�Qm�uwikv,<Sp�hqv�}�ikg�>Ygûý,	Ru ÿ >:3C;=uw>Oh]�C>Ouw> { ujv,h
þ 3�� �ði�<�u ÿ >
ý�m+hqhj>Y|'m+<�g8u ÿ >ï6�v,h �Hm+hjg 2 ÿ m+�õý�>Yhqo f m+<�g � þ«6�2 f ?§6�2)� �Kik<8u ÿ >
��v,hi�)m�hjg
hj>Ol,i�v+< ez� ÿ >9�%>Ohquw>!�Q�C>Ouj> { ujv,h�i�o { hj; { i m+|���v,h�u ÿ >Õg�>¥uw>Ohj�Ki�<�m�uji�v,<ðv�� oq> { v+<�g�m+hi	ð},>Yh¤uwi { >Yo�m+<=gKu ÿ >
uÃm�l,l,i�<=l�v+� M .���;�m+h��,'q>Ouwo�m+<=g ?��Qv,o¤u�i��Kp�v,hquwm+<1u���v,hzu ÿ >Õp�hj>Ooj>Y<1uHm+<�m+|�	µoji�oO?1i�<õu ÿ >Õg�i�o { hjik�Qik<�m�uji�v,<
ý�>Ou��§>Y>Y<Úp ÿ v+ujv,<�o { v,<1}+>Yhquji�<�l�i�<=oji�g=>õu ÿ >ðuwhjm { ��i�<�l�o 	µo¤uw>Y� þ�ý�;=u�m�� uj>Yh�u ÿ >:�C� �Cm+<�g {Ãÿ m+hjl+>Yg
p�m+h¤uwi { |�>Oo { v,�Ki�<=lõ��hjv,� u ÿ >Øi�<1uj>Yhwm { uwikv,<öp�v+i�<1u e

� ÿ >Qm+<�m+|�	�oq>Ygûg�m�uwm��§>Yhq>Kuwm��+>O<Úý,	Su ÿ >:�� %!#"%$'&Êg=>Ouw> { ujv,hØi�<Ru ÿ >Q!# %"îhj;�<=o�v+� � &;&;�ãujv
(+*,*+* eÒ� ÿ > { v,hjhq>Yoqp�v,<=g�i�<�l { >Y<1uwhq>¥. v+� .½�Qm+ojoz>Y<�>Ohjl,ik>YoÌþ=< > ��m+<�gði�<1uj>Yl,hjm�uw>Ogð|�;��Ki�<�v+ojikuji�>Oo)þ8? �Òm+hq>
o ÿ v��Õ<
i�<�uÃm�ý�|�> �,e
@ �BADCFE+©¥�¡���#��G�¥�HCJI)���3KDCML(GDCNKC�OG��1C¤�¡�Ãª � ©�GÌª ©)ªPADC�¨QCj��R ��S����q���TGØ�����µ�q�¥�PCq�s���¡�«©§ª1ADC��¤©�R7E��HCUR7CUGYª �¥�PVÌ�w�¥� ¬(C

W ¢NX¥¦ZY\[]I�^s���s�¥���«©4�¥� ��¬DR7CNK1�

(



	+>Um+h � &;& � � & &;$ � &;& & (+*,*,*
< >ãþ x >�� � � $1( e 7 � $;$ e 7 � & �,e 7 � &,D e D � &;& e 7 (+* �,e 7 (+*,D e * (+*,7 e D (+*+7 e $
? þ�p=ý è�é � 0;& e - � D+- e * ( D e�� �+7 e * $1( e � 0,* e ( $,* e * D & e ( $ �,e $

� m+ý�|k> � @�2H>Y<1uwhq>¥. v+� .½�Qm+ojoÕ>O<�>Yhql,i�>Oo'm�<�g
ik<1uw>Yl+hwm�uj>Ygö|�;��Ki�<=v,oji~uwi�>OoHv+��u ÿ >�m�<�m+|�	µoq>Yg�owm+�Kp�|�>Oo e

&½<
u ÿ >5	,>Um�hC(+*+*,*=?=u ÿ > { >Y<1ujhj>¥. v+� .½�Qm+oqoÌ>O<�>Yhql,i�>OoÕhwm+<�l+>Ygö��hjv,� (�*,* x >��ßujvã(�*;& x >��õ? �Õiku ÿ
|�;=�Qik<�v,oji~u�	õp�>Um���oHm�u4(�*,D x >��îm+<�gã(+* � x >�� e &½<Qu ÿ >Ê|�m+oqu�p�m+h¤uHv�� u ÿ >I	,>Ym+hY?=�� %!�"%$Ì&�oj;k_�>Yhq>Yg
��hjv+�[mãp=hjv,ý�|k>Y� i�<Sm:oj> { uwikv,<8þ � � � ( �4v+��u ÿ > � "�2ßm+<=g ? m+|~u ÿ v+;�l ÿ u ÿ i�o'g�v�>OoC<�v+uCm _�> { uC�õ; {Ãÿ
u ÿ >]p=hj>Yoq>Y<1u'oj>Um�h {Ãÿ ?�u ÿ >Yoj>]g�m�uwm=�H>Ohj>�m+<�m+|�	�oq>Yg�oj>Op�m+hwm�uw>Y|�	 e

d i�l+<�m+|Hp=hjv { >Yoqoj>Oo)�§>Yhq>�l+>Y<�>Ohwm�uj>Yg8m {Y{ v,hjg=i�<�lSujvù" 	�u ÿ i mù7 e�� ( � * * ?9� ÿ i�|�>Qu ÿ >��Qm+i�<Úý�m { �,.
l,hqv,;�<�gRp�hqv { >Yoqoj>Yo5�§>Yhq>Kl+>Y<�>Ohwm�uj>Yg��Õiku ÿ ����(��I( � �1* þ���v+h�� N��þ % � �¥?���v,hjm+|��A( � ( * þ���v+h	� N�sþ % �'m+<�g

Zg�
 è þZ% � ��m+<�g � ÿ �Õi�g�>0( � - * þ ��v,hQu ÿ >S� ÿ m+ý ÿ mÚo { m�uquw>Ohji�<=l �¥?Õm+|k|Õv+� � ÿ i {Ãÿ i�< { |�;�g�>
mÚg�>¥uÃm+ik|�>Og
g�>Oo { hqi�p=uji�v,< v���u ÿ >Sik<�ikuji m+|Õo¤uÃm�uj>Shwm+g=i m�uji�v,< e f |k|Ìu ÿ >Rl,>Y<=>Yhwm�uw>Yg g�m�uÃmÚoq>Ouwoöm�uãu ÿ >ïg�i�_�>Yhq>Y<1u
{ >O<1uwhj>�.½v+� . �:m�ojoÊ>O<�>Yhql,i�>OoI�§>Yhq>Ep�m+oqoj>OgSu ÿ hqv,;�l ÿ u ÿ >õ�� %!#"%$'&4oqi��õ;�|�m�uwikv,<öm+<�gïhj> { v,<�o¤uwhj; { uwikv,<
{Ãÿ m+ik<h<�g�>Og�i { m�uw>Og�ojm+�Kp�|�>Ooe�§>Yhq>�;=oj>YgöuwvK�Qm�u {Ãÿ u ÿ >]g�m�uÃm�m _�> { uw>Yg
ý,	ãu ÿ > � "�2 p�hqv,ý�|k>Y� e

� `�KA � \_@�A�"OA�FÕ\�NYJ �

� ÿ >Qm+<�m+|�	µoji�oØv+�H>O}+>Y<1uwo;�Õi~u ÿ i�ojv+| m�uj>Ygùp ÿ v+ujv,<�oL�)m�o�g�v+<�>Qik< oq>O}+>Yhwm�|§o¤uw>Yp=o e 6zikhjoqu�möl,>Y<=>Yhwm�|
oj>O|�> { uwikv,<7�)m�oÊm+p=p�|�ik>Ygöm+<�g�i�oqv,| m�uw>Yg�p ÿ v+uwv+<�oÌm+<�g�|�>Yp�uwv,<�o"�§>Yhq>�hq> { v,<�oqujhj; { uw>Og e

3C<�|�	E>O},>O<1uwo9�Õiku ÿ }µi�oqi�ý�|k>)>Y<=>Yhjl 	ði�<õu ÿ >4p�v+| m+h�m�<�l,|�>Hhj>Yl+i�v,<�m+ý�v�},>'(+* ) l,hq>Um�uj>Yh�u ÿ m+<K* e ( < >
�§>Yhj>:m {Y{ >Yp=uj>Yg þ�>�� { >Op=uE��v,hØu ÿ >Kujv,p�v+|�v,l�	 �Õiku ÿ v,<�|�	Rp ÿ v+ujv,<�o]��v,h5� ÿ i {Ãÿ u ÿ i�o�u ÿ hj>Oo ÿ v,|kgY�Hm+o
|�v8�§>Yhq>YgRuwv�* e�� < > � e &½<ùm+g�g�i~uwikv,< ?�m+|�|�>O}+>Y<1uwoL�H>Ohj>ðhq>+��;�i�hq>YgRuwv { v,<1uÃm�i�<ùm�u�|k>Um+o¤uCv,<=> {Ãÿ m+hjl+>Yg
v,h'<�>Y;=ujhwm+|Òv,ý 'q> { u �Õi~u ÿ >O<�>Yhql�	Sm�ý�v�},>�D x >�� i�<�u ÿ >Eowm+�K>Ep�v,| m�hÊm+<=l,|�>]hj>Ol,i�v,< eÊ� ÿ iko'},>¥uwvµ>Yg
�Kv,oquÕv+��u ÿ > { v,<1uÃm+�Ki�<�m�uwikv,<:��hjv+� �i%'%Sik<�uj>Yhjm { uji�v,<��ð>¥},>O<�ujo e

x vµvµg {Ãÿ m�hjl,>Ogðp�m+hquji { |�>�uwhjm { ��o �H>Ohj>§hj>+��;�ikhj>OgEuwv ÿ mU},>)�Kv,�K>Y<1uw;�� l+hj>Um�uw>Yh�u ÿ m�<õ* e��4x >���� {
m+<�g
i��Kp�m { u'p�m+hwm+�K>Ouj>Yhqo'ý�>Y|kv��î0 { � i�<
u ÿ >Øuwhwm�<�oq}+>Yhjoq>õp�|�m+<�>�m+<�gïý�>Y|kv8� 0 { � ��ojik<��Kik<�u ÿ >
ý�>Um+� g�ikhj> { uwikv,<h<�>Y<�>Ohjl�	]g�>Op�v+ojikujoÒik<]u ÿ > { m+|kv,hjik�Q>¥uw>Yhqos;�<�m+oqojv { i�m�uw>Og]ujv {Ãÿ m+hql,>Yg�p�m+h¤uwi { |�>�ujhwm { ��o
�§>Yhj>]hj>1��;�i�hq>Ygöuwv�ý�>]m+ý�v�},>]* e - x >�� e

� ÿ >Êhq> { v,<�oqujhj; { uwikv,<:v+� p ÿ v+ujv,<�o�i�<Q�� %!�"%$Ì& �)m�oHg�v,<=>'iko�oq>O}+>Yhwm�|�o¤uw>Yp=oY?=o¤uÃm+h¤uwik<�l]��hqv,� u ÿ >
o ÿ v��§>Yhqo'ik<:u ÿ >�>Y|�> { ujhjv,�Qm+l,<�>¥uwi {Ê{ m�|�v,hqi��K>Ouw>Ohjo e &½<�u ÿ >�ý�m+hjhq>Y| ?µu ÿ >Êp�hjv { >Og�;�hj>Øg�>Oo { hji�ý�>Ygöik< (�$ *
�Hm+o4��v,|�|kv��§>Ygöý�;�uU?�ik<
mð|kv�v,oq>Yh)oq>Y|k> { uji�v,< ?�o ÿ v8�§>Yhqo { |kv,oj>Cujvðu ÿ >]$Ê"�2 g�ik}µi�oqi�v,<=o��H>Ohj>�m {Y{ >Yp=uj>Yg
>O}+>Y<
ik�su ÿ >1	ã��m+ik|�>Og:u ÿ >�ujhwm+<�o¤},>Ohjoj>]o ÿ v��§>YhÕp�hqv�:�|k> { hji~uw>Ohji m�?=m+<=g
m�|�ojvõu ÿ >�|�v+<�l,ikuj;�g�ik<�m+|�o ÿ v8�§>Yh
p�hqv�:�|�> { hqikuw>Ohji�m���v,h�o ÿ v8�§>Yhjo=�Õi~u ÿ >O<�>Yhql�	 m�ý�v�},>�( D x >�� e &½<ìu ÿ >:��v,h �Hm+hqgìhj>Ol,i�v,< ?�m+|�| d�� &¤2
>Y<=>Yhjl 	
g=>Yp�v,oji~uwoI�Õi~u ÿ p�v,|�m+hÌm+<�l,|k>Øowm�uji�oq� 	µik<�l���� � � ) �§>Yhj>�uÃm���>Y<ïujv:ý�>Ep ÿ v�uwv,< { m+<�g=i�g�m�uj>YoO?
� ÿ ik|�>+?1��v,h��: � �*) ?=m+<:m+|�l+v,hji~u ÿ � �)m+oH;�oj>Og:uwv�hj>Yg=; { >Êu ÿ >Ê>�_ > { ujo)v+� u ÿ >Êo ÿ v8�H>Oh)g�>O}+>Y|kv,p��K>Y<1u
i�<Ku ÿ >Êg�>Ouj> { ujv,hH�Qm�uj>Yhji�m+|�i�<K��hjv,<1u)v�� u ÿ >Ê6� �nS2 e  �|k> { ujhjv,�Qm+l,<=>Ouwi { g=>Yp�v,oji~uwo { |�v,oq>Êik<:ojp�m { >Cik<
u ÿ >C6� �nS2 �§>Yhq> { |k;�oquj>Yhj>Ogãuwv,l+>Ou ÿ >Yh)m�<�gQu ÿ >Cm+oqojv { i�m�uwikv,<)�Õi~u ÿ hj> { v,<�o¤uwhj; { uw>Og {Ãÿ m+hjl+>Yg:ujhwm { ��o
�Hm+o#;�oj>Og���v,h >O|�> { uwhqv,< ��p ÿ v+uwv+<]g=i�o { hjik�Qik<�m�uwikv,< e 2)m�hj>[�Hm+osuÃm���>Y<�ujv4>�� { |k;�g�>%u ÿ v+oj>�uwhjm { ��o�� ÿ i {Ãÿ
�§>Yhj>%|ki �+>O|�	Ìuwv { v+�Q>���hqv,� u ÿ >%g�>O}+>Y|�v+p��Q>O<1u#v+�=o ÿ v8�H>Ohjo�v,;=ujoji�g=>%u ÿ > { m�|�v,hqi��K>Ouw>Oh e " ÿ v+ujv,<�oO�Õiku ÿ
u��§vEm+oqojv { i�m�uw>Og�ujhwm { ��o { v+;�|�g�ý�>K�+>Yp�uHik<�mØ|kv�v+oj>Yhzoj>Y|k> { uwi�v+< ?1ý�;=u%u ÿ >Õuji�l ÿ uj>Yh�oq>Y|�> { uji�v,<�hj>1��;�i�hq>Yg
u ÿ m�uð<�v#��� ujhwm { ��oY?�<�v,hEoji�l+<�m+|�o]��hjv,� g�i�_�>Yhq>Y<1u { v,�õý�ik<�m�uwikv,<�o�v+�Ìv+u ÿ >Ohõuwhjm { ��i�<�lRg�>¥uw> { uwv+hjo
þ�g=>Yp�>Y<�g�ik<�l]v,<Qu ÿ >Õo ÿ v8�§>YhHp�v,|�m+h%m+<�l,|k> �zý�>Êm�ojojv { i�m�uw>Og)�Õi~u ÿ u ÿ >Ì>Y|k> { uwhjv+�:m+l+<�>Ouji { g�>Op�v+ojiku e &½<
m+g�g=ikuwikv,< ?1u ÿ >Chwm�uji�v]ý�>¥u��H>O>Y<�u ÿ >C>Y|k> { ujhjv,�Qm+l,<=>Ouwi { >O<�>Yhql�	:m+<�g:u ÿ >Êuwv�uÃm+|�>Y<�>Ohjl�	)�Hm+o)hj>1��;�i�hq>Yg

-



uwvûý�>
m�ý�v�},> &,* � i�<�u ÿ >�m+<�l+;�| m+hðhq>Yl,ikv,< m+hjv,;=<�g8u ÿ > { |�;=oquw>Oh�g�>1:�<=>Yg ý,	���� ��� � � D ) m+<�g
���60�� � �Ki�<sþ � D ) 2w7 ) { v+u ���	��
������� �¥?J� ÿ >Yhq> 0 ikoõu ÿ >�m+<=l,|�>�ik<�u ÿ >öp�| m�<�>öp�>Ohjp�>Y<�g�i { ;�|�m+hõuwvRu ÿ >
ý�>Um+� g=i�hj> { uji�v,< e

� ÿ >õikg�>Y<1uwi�: { m�uwi�v+<
v+�%ikojv,|�m�uw>Og
p ÿ v+uwv+<�oÊo¤uÃm+h¤uw>YgS��hqv,� u ÿ > { m�<�g�i�g�m�uw>OoCg�>1:�<�>Ygùm+ý�v�},>Em+<�g
;�oq>Yg mïg=v,;�ý�|k> { v,<�> { >Y<1uwhq>Yg m�hjv,;�<=gÚu ÿ >Qp ÿ v+ujv,<ìm��=ikoY?zm+o�>!��p�| m+ik<�>Yg ý�>O|�v8� e 3C<�|�	ùikojv,|�m�uw>Og
p ÿ v�uwv,<�oK�Õi~u ÿ >Y<�>Ohjl,ik>YoÌm+ý�v�},>;D x >����§>Yhq> { v,<�oqi�g�>Ohj>Yg e

� ÿ >:ujv+uÃm+|%>O<�>Yhql�	ûi�<�oqi�g�>Qm { v,<�>:v��$D ) �Hm+oõm�ojojv { i�m�uw>Og ujv
u ÿ >:p ÿ v�uwv,< ? � ÿ i�|k>+?#uwvï>O<�oj;=hj>
i�oqv,| m�uwi�v+< ?Hu ÿ >R>Y<�>Ohjl�	 ý�>¥u��H>O>Y< D ) m�<�g � D ) �Hm+oö<�v+u�p�>Yhq�Qi~ujuj>Yg ujv8>!� { >Y>Og �ûx >�� e)� ÿ >Ooj>
{ hqikuj>Yhji�m �§>Yhq>ãhj>O| m ��>Ygì��v+h�uwikl ÿ uw|�	ùi�g�>O<�uji�:�>Ogìp ÿ v�uwv,<�o e &½<ìu ÿ i�o { m+oj>�?�<�vï��;�h¤u ÿ >Ohðm+oqojv { i m�uwi�v+<
�Hm+o)g�v,<=>Cm+<�gãu ÿ >Cm�<�l,|�>Ìv+�su ÿ >Ê>!��uj>Yhq<�m+| { v,<�>�? \§?��)m�oH}�m+hjik>Ygãm {Y{ v+hjg�ik<�l�ujvEu ÿ >'>Y<�>Ohjl�	:v+� u ÿ >
p ÿ v�uwv,< { m�<�g�i�g�m�uw>
þ�g=v��Õ<ùuwv�- ) ��v,h����  &+* x >�� � es� ÿ >�>O<�>Yhql�	R|�ik�Qi~uÊik<�ojikg�>õu ÿ > { v,<�>��Hm+o
hj>Oo { m+|�>Og0�Õi~u ÿ oqi�<e\[d�oqi�<sþ � D ) � e 3C<�>�>O<�>Yhql,>Ouji { p�m�hquwi { |k>H�Hm+oðoquji�|�|§m {O{ >Yp�uw>Yg8i�<=oji�g=>:u ÿ iko { v+<�>
þ«m�<�g
>!� { |�;=g�>Ygö��hjv,� u ÿ >Ø>Y<=>Yhjl 	 { v,;=<�uji�<�l � e

6�v,hHu ÿ >Cuwv,p�v,|�v+l�	X�Õiku ÿ p ÿ v+uwv,<=o4v,<�|�	+?=<�vðg=i�oquji�< { uwikv,< �Hm+oÕ�:m+g=>Cý�>¥u��H>O>Y<�uwi�l ÿ u4m+<�g�|�vµv,oq>
p ÿ v�uwv,< { m+<=g�i�g�m�uw>YoO?µm+<�g�u ÿ > { v+<�>Yo ÿ m+gX:k��>YgKv,p�>Y<�ik<�l]m+<�l,|k>Yo%v+� � * ) m+<�g � ( ) @�m�u%�Qv+oqu2D x >��
v+�Òuwv+uwm+|s>Y<�>Ohjl�	7�§>Yhq>õm+|k|�v8�§>Yg�i�<öý�>¥u��H>O>Y<Su ÿ >]u��§v { v,<�>Oo e)� ÿ >�>Y<�>Ohjl�	öik<�ojikg�>�u ÿ >]i�<=<�>Yh { v+<�>
�Hm+oÊm�ojojv { i�m�uw>Og�uwvðu ÿ >Øp ÿ v+uwv,< e

� ÿ >Eikg�>Y<1uji�: { m�uwikv,<öv+��i�oqv,| m�uw>Ygöp ÿ v+uwv,<=oÊi�<öu ÿ >�ý�m�hjhj>O|#hj>Yl+i�v,<�hj>1�µ;=i�hj>Ogïu ÿ m�uÕu ÿ >Ohj>`�Hm+o'<�v
$Ê"�2 | m
	,>Oh[�Õiku ÿ �Qv,hq>§u ÿ m+< &,* � v+��u ÿ >Yi�hz>Y|�> { ujhjv,�Qm+l,<�>¥uwi { >Y<=>Yhjl 	,?,� ÿ i�|k>§u ÿ > ÿ m+g�hqv,<�i { >Y<=>Yhjl 	
g�>Op�v,oqikuji�v,<�oÕm�ý�v�},>]- x >��ßo ÿ v+;�|�göý�> { v,< { >Y<1uwhjm�uw>Ogïi�<�u ÿ >5:�hjo¤u'|�m
	,>YhÕv+��u ÿ >�$Ê2 f ! e

� ÿ >]i�g�>O<�uji�: { m�uwikv,<öv+�Òi�ojv+| m�uj>Ygö|�>Op=uwv,<=oÕ��v+|�|�v8�§>Yg�u ÿ >]ojm+�K>]g=v,;�ý�|k> { v,<�> { hqikuw>Ohji�m e &½ojv,|�m�uw>Og
{Ãÿ m+hql,>Yg p�m+h¤uwi { |�>Ooðm+ojoqv { i m�uj>Yg�uwvùojikl,<�m+|koði�< u ÿ >��E;�v,< {Ãÿ m+�õý�>YhqoY?4m�<�g ��v,h�� ÿ i {Ãÿ u ÿ >öhjm�uwikv
ý�>Ou��§>Y>Y< u ÿ >
m+ojoqv { i m�uj>Yg8>Y<�>Ohjl�	8m�<�g8u ÿ >��Q>Ym+oj;�hq>Yg8�Qv+�Q>O<�uj;��V�Hm+oK|�>Yoqoðu ÿ m+< (+* � ?9�H>Ohj>
i�g=>Y<1uwi�:�>Yg m+oQ�E;�v,<�o e � ÿ >ïoj>Op�m+hjm�uwikv,< ý�>Ou��§>Y>O< >Y|�> { ujhjv,<�o:m+<�g p ÿ v+ujv,<�o { v,<1},>Ohquwik<�lìik<8u ÿ >
uwhjm { ��i�<�lûo 	µo¤uw>Y� hq>Y|ki�>Yg�v,<�u ÿ >�ik<=��v,hq�:m�uji�v,< ��hjv,� u ÿ >.��� m+<�g8ikujo�m+ojoqv { i m�uji�v,<ìujv ikojv,|�m�uw>Og
{Ãÿ m+hql,>Yg�p�m�hquwi { |k>Yo eùf �C� uwhwm { �Ú>Y|k>Y�K>Y<1u=�Hm+oðg�>�:�<�>Yg m+oðm�uð|�>Ym+oquõu��§vùojikl,<�m+|koEi�<Úg�i�_�>Yhq>Y<1u
| m
	+>YhjoØv+��u ÿ >Kg=>Ouw> { ujv,hY?O� ÿ i {Ãÿ �§>Yhq>:m+oqojv { i�m�uw>Ogùujv�m+< ikojv,|�m�uw>OgRp�m+h¤uwi { |�>õi~�§m+|�ikl,<�>YgC�Õi~u ÿ ik<ù- )
v+�Ìikujoðm�WOi��õ;=u ÿ m+|�g�i�hq> { uwi�v+< þ � * ) ik<Úu ÿ >ã��v,h �Hm+hjg�hq>Yl,ikv,< � e &½oqv,| m�uj>Yg {Ãÿ m�hjl,>Og8p�m+hquji { |k>Qujhwm { ��o
<�v+uHm+oqojv { i m�uw>YgQuwv]�C� uwhjm { ��>Y|k>Y�K>Y<1uwo9�H>Ohj> { v,<�oqi�g�>Ohj>Ygãm+o { m+<�g�ikg�m�uw>Oo§��v,h%p ÿ v+uwv,<=o { v+<�}+>Yh¤uw>Yg
i�<öu ÿ >�uwhjm { ��i�<�lQo 	µoquj>Y� eÕf uC�Kv,oqu'v,<�> { v,<1}+>Yhquj>YgRp ÿ v+uwv,< { m+<�g=i�g�m�uj>Q�Hm+oÊm+|�|kv��§>Yg�p�>YhÊ>¥},>O<�uY?
>�� { >Yp=uÌ��v,h)u ÿ > 
 g 
 è %'%ïujv,p�v,|�v,l+i�>Yo2� ÿ >Yhq>�<�v�hq> { v�}+>Yh 	�v+� { v+<�}+>Yh¤uw>Ygïp ÿ v+ujv,<�oK�)m�oÌp�>Yh¤��v,hj�K>Yg e

� @�ACBõD%FHG I,JKD�� *�� * a D%J����RF4\�NOJ �

��� � !#"%$'&)(*$�+,$.-*/102-*354768+,/
� ÿ >Rp�hq>Yoq>Y|�> { uji�v,< v+�Øu ÿ i�o:ujv,p�v,|�v,l 	�hj>+��;�ikhj>Og u ÿ m�uöm�uã|�>Ym+oquãoji�� l,vµv�g {Ãÿ m+hjl+>Yg uwhjm { ��o �H>Ohj>
p�hq>Yoj>O<1u eCf |�|#oj>O|�> { uw>Og {Ãÿ m+hjl+>YgRm+<=gS<�>Y;�uwhwm�|Òp�m�hquwi { |k>YoÌ<�v+u�m�ojojv { i�m�uw>OgïuwvQi�oqv,| m�uj>Yg
p ÿ v+ujv,<�oÊv+h
|�>Op=uwv+<�o��§>Yhj> { |�;=oquw>Ohj>Og�ik<1uwvEu��§v�'q>Oujo);�ojik<�lEu ÿ >��)9 �Ì$ f n 'q>Ou)m+|�l,v+hjiku ÿ � ( � 0 *«e�� �Hv�ikojv,|�m�uw>Og
p ÿ v�uwv,<�o2�H>Ohj>�hj>1��;�i�hq>Yg�i�<Ku ÿ >Ê>O},>O<1uU?�m+<�g�>!�µuwhwmõikojv,|�m�uw>Og:p�m�hquwi { |k>Yo9�H>Ohj>Øm+|k|�v8�H>Ogãv,<�|�	Kik� u ÿ >Yikh
uwhjm+<�o¤},>Yhqoj>�>Y<�>Ohjl�	 �Õi~u ÿ hj>Oojp�> { uÕujvQv,<=>�v+�zu ÿ > 'q>OuwoK�Hm+oÕ|�>Oojo4u ÿ m�<S(+* x >�� e

� ÿ >ö�:m�i�< ý�m { ��l,hqv,;�<�g�uwvSu ÿ i�oðoq>Um+h {Ãÿ ?Hik<�g�>O>Yg�i�hqhj>Yg=; { iký�|�>�?�iko � N�Sp�hjvµg�; { uwikv,< �Õiku ÿ u��§v
p ÿ v�uwv,<�o { v,�Ki�<�lõ�Qm+ik<�|�	ð��hqv,� ik<�ikuji m+|�o¤uÃm�uj>�hwm+g�i�m�uwikv,<h@Òm�uÕ!# %"�(�?�m+ý�v,;=u ÿ m+|k�#v+�#u ÿ >	� N��>O}+>Y<1uwo
m+hq>ãhwm+g=i m�ujik},>Qhj>¥uw;�hq<8>¥},>O<�ujoY?§i�<Y� ÿ i {Ãÿ u ÿ >�ý�>Um+� >Y|k> { uwhjv+<�o�þ�p�v,oji~uwhqv,<�o �Øhwm+g=i m�uj> ÿ ikl ÿ |�	û>O<�.
>Yhql,>Ouji { p ÿ v+ujv,<�oY?z|�v8�H>Ohjik<�lïu ÿ >:>1_�> { uwi~},> { v,|�|ki�ojikv,<ù>Y<�>Ohjl�	 þ < >;: �]g�v8�Õ<ìujv#�=< � e �%>Oh 	 oj�Qm+|�|
{ v+<�ujhjiký�;=uwikv,<�o)��hqv,� v+u ÿ >YhÕoqv,;�h { >YoO?�<�m+�Q>O|�	7�gh è p�hqv�g=; { uji�v,< ?�m+hj>Øm+|kojv�p�hq>Yoj>O<1u e

0



f � uj>YhÕu ÿ >]p�hj>Ooj>O|�> { uwikv,<
v��zu��§vãi�g�>O<1uwi�:�>Yg�p ÿ v+ujv,<�oÌi�<öu ÿ >]>O}+>Y<1uU?���;�hqu ÿ >YhÌhj>1��;�i�hq>Y�K>Y<1uwo'v,<
u ÿ >Yi�h'i�oqv,| m�uji�v,<
m+<�gïp�v,|�m+h'm+<�l,|k>Ehj>Og�; { >Ygùý�v�u ÿ &½<�i~uwi�m+|�m+<�gù6zik<�m+| d uÃm�uw>��Ìm+g�i�m�uwikv,<ìþ�& d �ßm+<�g
6 d � � { v+<�ujhjiký�;=uwikv,<�o�p=hj>Yoq>Y<1u§i�<�m+|k|=owm��Qp�|k>Yo e & u �Hm+o%hj>+��;�ikhj>OgKu ÿ m�u�u ÿ >Õ�Qv,o¤u�>Y<=>Yhjl+>Ouwi { p ÿ v+ujv,<
ÿ m+gãm�uH|k>Um+o¤u � D � v+� u ÿ >Êý�>Um+� >O<�>Yhql�	,?µu ÿ m�u�u ÿ >Ê�Ki�<�ik�õ;�� ujhwm+<=oq},>Ohjoq>�>Y<�>Ohjl�	Kv+� u ÿ >Êp ÿ v+uwv+<�o
�Õiku ÿ hj>Yoqp�> { uÌuwvðu ÿ >7'q>¥uwoK�Hm+oÊm�ý�v�},>]� e D x >�� m+<�göu ÿ >Ø�Ki�<�ik�õ;�� p�v+| m+h4m�<�l,|�>Øm�ý�v�},>]-,* )Ye

� v
i��Kp�hjv�}+>Ku ÿ >Qhq>Yoqv,|�;=uji�v,<ûv,<ûu ÿ >Ki�<1}�m+hji�m+<1uØ�:m�ojo]v+�)u ÿ >Qp ÿ v+uwv,< p�m+ikhY?�m&��i�<=>Y�Qm�uwi { :�u
i��Kp�v,ojik<�lã>Y<=>Yhjl 	�. �Qv+�Q>O<�uj;�� { v,<�oj>Ohq}�m�uji�v,< m+<�g { v+<�oqujhwm+ik<�i�<�l�u ÿ > 'q>Ouq. 'q>OuØik<�}�m+hqi m+<1u��Qm+oqoØujv
u ÿ > / ò �Qm+ojoJ�)m+o4p�>Yh¤��v,hj�K>Ygãm {Y{ v,hjg�ik<�lEujv�( � D *«e�� ÿ >�g�i�hq> { uwi�v+<�oHm�<�g�>Y<�>Ohjl,ik>Yo)v��su ÿ >Cp ÿ v+uwv+<�o
m+hq>Qu ÿ >ã�:m�i�< { v,<�o¤uwhwm�i�<1uwoõik< u ÿ > :�uY?�ý�;=uðm�hj> { v,<�ojikg�>Yhjm+ý�|�	 �§>Um �+>Yhði~�4u ÿ >Qp ÿ v+ujv,<�oðm�hj>ã<�v�u
�§>Y|�| { v,<1uÃm+ik<�>YgKi�<ðu ÿ > { m+|kv,hjik�Q>¥uw>Yhqo e  �},>Y<1ujoHi�<�� ÿ i {Ãÿ ý�v+u ÿ p ÿ v+uwv+<�oJ�§>Yhq>'hq> { v,<�oqujhj; { uw>Og:<�>Ym+h
{ m�|�v,hqi��K>Ouw>OhHý�v,;�<�g�m+hjik>YoK�H>Ohj>]hj>='q> { uj>Ygïm�u4u ÿ iko4oquwm+l,> e%f p�m�hquwi�m+|�� j �)m+o { v,<�oqujhj; { uw>OgRm+o+@
�������	��
��� �������� ���������

���! � �#" �%$'&)(�*� � + �, � � $'&)(�*� � ?�� ÿ >Yhq>.-Siko�u ÿ >Êhq>Y| m�uwik}+>'>Ohjhqv,h§v+<:u ÿ >'�Q>Ym+oj;=hj>Yg �0/ �21 ��43
��hjv+� { m+|kv,hjik�Q>¥uw>Yh4hq>Yoqv,|�;=uji�v,<�oquj;�g�ik>Yo e & u$�)m+o'oj>¥uÊuwv � *,* � ��v+h'p ÿ v+uwv,<=o'hq> { v+<�oqujhj; { uw>Ygùik<�u ÿ >
{ m�|�v,hqi��K>Ouw>OhÊý�v,;�<�g�m+hjik>Yo e & �Hý�v+u ÿ p ÿ v+uwv,<=oL�§>Yhq>��H>O|�| { v+<�uwm+i�<=>Ygùi�<Su ÿ > { m+|kv,hjik�Q>¥uw>YhqoY?�iku5�Hm+o
hj>1��;�i�hq>YgRu ÿ m�u5� j� � d76B/ -98 �Hm+oØý�>Y|�v8� D e & �Hv,<=>ðv+�§u ÿ >ðp ÿ v�uwv,<�o �Hm+oØ<�v+u5�§>Y|k| { v+<�uwm+i�<=>Yg ? u ÿ >
ÿ m+g=hjv,<�i { p�m+hqu ÿ m+gRm:|�m+hjl+>Yhe�H>Oi�l ÿ u�m�<�gSiku$�Hm+oÊu ÿ >�uwv�uÃm+|:� j d;6B/ -;8ûu ÿ m�uI�Hm+oChq>+��;�ikhj>YgSujv:ý�>
ý�>Y|�v8� D e

f uCu ÿ i�oÊo¤uÃm+l+>+? u ÿ >õ<�v,<µ. � N�Ký�m { ��l,hjv,;=<�gùý�> { v,�K>Yo�m�|��Kv,oqu'<�>Yl+|�i�l+i�ý�|k> eÕ� ÿ > {Ãÿ m�hwm { uw>Yhqi�o¤uwi { o
v+�Òu ÿ >]hwm+g=i m�ujik},>�hq>Ouj;�hj<
>O},>O<1uwo �§>Yhq>�u ÿ >Y<ï;=oj>Yg�uwvK��;�hqu ÿ >YhÕhj>Og�; { >�u ÿ >�ý�m { �µl+hjv,;�<=g e &½<ï�Kv,o¤u
v+��u ÿ >Yoq>Ì>¥},>O<�ujoY?1u ÿ >4p ÿ v+ujv,<�o�m+hq>)i�<�u ÿ >)��v,hi�)m�hjgðp�m+h¤u�v+��u ÿ >4g�>Ouj> { uwv,h�m�<�g ?1;�oq;�m+|�|�	,?�v,<�>4v+��u ÿ >
p ÿ v�uwv,<�o { m+hjhqi�>Yo#�Kv,oqu#v���u ÿ >%>Y<�>Ohjl�	Ø<�> { >Oojowm�h 	ØuwvÕý�hqi�<�l4u ÿ > �ðý�v,ojv,<]v,<�. o ÿ >O|�|�þ�� � ���ha � è=<'> �@?

jBA � � e
3C<�|�	 >O}+>Y<1uwoSik<B� ÿ i {Ãÿ u ÿ >ù>O<�>Yhql�	 g�i�_�>Yhq>Y< { > ý�>Ou��§>Y>O<îu ÿ >ùu��§v8p ÿ v+ujv,<�o��)m+oö|kv��§>Yh�u ÿ m+<
* e �+* � � �����H>Ohj>7�+>Op=u e 6Òi�l,;�hq> � o ÿ v8�Õoõu ÿ >:oj;�� m+<�g g�i�_ >Ohj>O< { >ãv��4u ÿ >Ku��Hvùp ÿ v�uwv,<ì>O<�>Yhql,i�>Oo
<�v,hq�:m�|�i WO>YgRuwv�u ÿ >Khwm�g�i m�ujik}+>Khq>Ouj;�hj<ì>O<�>Yhql�	 e &½<Úu ÿ >X:�<�m+|%owm��Qp�|k>+?�v,<�>Qv+�Hu ÿ >:p ÿ v+uwv,<=o`�Hm+o
hj>1��;�i�hq>Ygöuwv�ý�>Øik<�ojikg�>Cu ÿ >]$'"§2 m {Y{ >Yp=uwm+< { > e

� m�ý�|�>'(�o ÿ v8�Õo§u ÿ >Ì>O},v+|�;=uji�v,<�v+��u ÿ >Ìg�m�uwm]ojm+�Qp=|�> { v+|�|�> { uj>YgKi�<ðu ÿ >e	,>Ym+hH(+*,*,*=? { v,hjhq>Yoqp�v,<=g�.
i�<=l d n ý�m { ��l,hjv,;=<�g m�<�g >DC { i�>O< { ik>Yoð��v,hõu��§vÚ$Ìi�l,l+oõojikl,<�m+|koõv+�'g�i�_�>Yhq>Y<1uK�:m+oqoj>OoY?9�Õiku ÿ u ÿ >
{ ;�uwo e�� ÿ > { v,<1ujhji�ý=;=uwikv,<Sv+��u ÿ >ðikhjhq>Yg�; { i�ý�|k> � N��þZ%'% �Êý�m { ��l,hjv+;�<�gûi�oCo ÿ v8�Õ< oq>Yp�m+hjm�uw>O|�	 e ���](��
ÿ m+o'mQ�Kv,hq>�m {Y{ ;=hwm�uj>Eg�>Oo { hqi�p=uji�v,<�v+��u ÿ >]i�<�i~uwi m�| oquwm�uw>]p ÿ v+ujv,<ïhjm+g�i�m�uwikv,<�m+<�gSm�ý�>Oujuj>Yh'�:m�u {Ãÿ
uwv�u ÿ >E�� %!#"%$'&4g�m�uwm�u ÿ m+<�u ÿ >]p�hj>¥}µi�v,;�oq|�	ö;�oq>Yg
l,>Y<�>Ohwm�ujv,hEþ«"[	�u ÿ i�m:7 e�� ik< ( - * �¥?���v,hÕ>��=m+�Kp�|k>
m�� uj>YhØu ÿ >Qm+<1uwi%& d ���+6 d � { ;=uwo]u ÿ >Ohj>X�Hv+;�|�g ý�> � D e &�>¥},>O<�ujoõi�< "[	�u ÿ i�m { v+�Qp�m�hj>Ygûuwvï( �,e (öik<
���](�� e

� ÿ >Ì<µ;=�õý�>Ohjo�v+��>O},>O<1uwoHoq>Y|k> { uj>YgQi�<Km+|�|=g�m�uÃmØm+<=gQoqi��õ;�|�m�uw>Og�owm+�Kp�|�>Oo%m�u%u ÿ >K:�<�m+|�oj>O|�> { uwikv,<
|�>¥},>O|�m+hj>ðo ÿ v8�Õ< ik<SuÃm+ý=|�>XD e�� ÿ >ðhj> { v,<=oquwhq; { uj>Yg 'q>Ouq. 'q>Ou�ik<1}+m�hji m�<�uC�:m+oqoj>OoØm+<�gRu ÿ >=:=ujuw>Og�%?%
�Qm+ojoq>YoÌm+hj>]m+|kojv�o ÿ v��Õ<�i�<7:�l+;�hj> �,e

���)E !#"%$'&)(*$�+,$.-*/102-*3 + "%$GF (*0IH	J 6 3LK 6 & + $ -*/
� ÿ >ðp�hq>Yoq>Y|�> { uji�v,<Sv���u ÿ i�oÌuwv,p�v,|kv,l�	öhj>1��;�i�hq>YgSu ÿ >õp�hj>Ooj>O< { >�v+��u��§vöi�ojv+| m�uj>Ygïp ÿ v+uwv+<�o�m+<�gSu��§v
i�oqv,| m�uw>Yg |k>Yp=ujv,<�oöi�< >O}+>Y<1uwo �Õiku ÿ m�u��Kv,oqu7:=},>ûl,v�vµg {Ãÿ m+hql,>Yg p�m+hquji { |�>Suwhjm { ��o e � ÿ > �Kv,o¤u
>Y<=>Yhjl+>Ouwi { p ÿ v+uwv,< �)m�oÊhj>1��;�i�hq>Ygïujv ÿ mU},>E>Y<�>Ohjl�	�l,hq>Um�uj>YhÕu ÿ m+<S* e�� < >ðm+<�g�u ÿ >�p�v+| m+hÕm+<=l,|�>]v+�
u ÿ >]|k>Yp=ujv,<�oK�Hm+oÕhj>+��;�ikhj>Og�ujvKý�>]m+ý�v�}+>õ(�* ) þ�>�� { >Yp=uÌ��v,h)u ÿ >]v+<�>YoÌi�g�>O<1uwi�:�>Yg�m+oÕ�õ;�v,<=o � e

� ÿ >Ký�m { ��l,hjv+;�<�gÚp=hjv { >Yoqoj>Oo���v,hCu ÿ >Yoq> {Ãÿ m+<=<�>Y|ko]ik< { |k;�g�>)f g f è > / ò d %�M > 
]g 
 è þ % �Cm+<�g
u ÿ >
uq. {Ãÿ m+<�<=>Y|'� ÿ m+ý ÿ mÚo { m�ujuj>Yhjik<�l�?�� ÿ i {Ãÿ ÿ m�oãmû}+>Yhi	 |�m+hjl,> { hjv,oqo¤.½oq> { uwi�v+< e � vÚhq>Yg�; { >ïu ÿ >
<�;��õý�>Yh)v��#>O},>O<1uwo4��hjv,� 6 d �Ø?�u ÿ >C�Ki�<=i��õ;�� ujhwm+<=oq},>Ohjoq>]>O<�>Yhql�	Qv+��>Um {Ãÿ p ÿ v+uwv,< �Õi~u ÿ hq>Yoqp�> { u
uwvõm+<,	ãv+�su ÿ >�|�>Op=uwv,<=o2�Hm+o4hj>1�µ;=i�hj>Ogãuwvðý�>Cl,hq>Um�uj>YhHu ÿ m+< D x >�� e=� ÿ > { v,<1uwhjiký�;=uji�v,<:��hqv,� & d �Ø?

D



<�m+�K>Y|�	ù��hjv,� hwm+g=i m�ujik},>Qhj>¥uw;�hq<�ujvïu ÿ > / ò ?[�Hm+oðhj>Og�; { >Og hq>+��;�ikhji�<=lïu ÿ m�uðý�v�u ÿ p ÿ v�uwv,<�o ÿ m+g
p�v,| m+h�m+<=l,|�>OoHm+ý�v�},>Ê-,* ) ?�u ÿ m�u§u ÿ >Yhq>I�Hm+o)m�u§|�>Ym+oqu§v,<�>'p ÿ v+ujv,<:ik<Ku ÿ >C$'"�2 m+<�gãik�Qp�v,ojik<�l�u ÿ m�u
u ÿ >]g=i�_�>Yhj>O< { >Øý�>Ou��§>Y>O<ïu ÿ >Ø>O<�>Yhql,i�>OoÌv��Òu ÿ >�u��HvKp ÿ v+ujv,<�oK�Hm+o'ý�>Y|kv8� * e � � � ��� e

f ��ik<�>Y�Qm�uwi { :�u
i��Kp�v+oji�<=lì>Y<�>Ohjl�	1. �Qv,�K>Y<1uj;�� { v,<=oj>Yh¤}�m�uwikv,<îm�<�g ;=oji�<=l8u ÿ > �K>Um�oj;�hq>Yg
g�ikhj> { uwikv,<�oÕv+�zu ÿ >Ø��v,;�hÕp�m+h¤uwi { |�>OoÌik<�u ÿ >]>O}+>Y<1u �Hm+o'p�>Yh¤��v,hj�K>Yg e  �},>O<�ujo �§>Yhj>Em {Y{ >Yp=uj>YgSv+<�|�	�i~�
u ÿ >Kp�m+hquji m+| � j d;6\/ -98 m+oqojv { i m�uw>Ygùuwvöu ÿ >K|k>Yp=ujv,<�oØv,h�uwv�u ÿ >Qp ÿ v+uwv+<�o5�)m+o]ý�>Y|�v8� � * e 6zi�<�m+|�|�	,?
ojik< { >ðu ÿ >�|�>Yp�uwv,<ùp�m+ikh�o ÿ v+;�|�gùv,hqi�l,ik<�m�uw>���hjv,� m / ò g�> { m
	,?Òv,<�|�	S>O}+>Y<1uwo]��v,h � ÿ i {Ãÿ u ÿ >�:�ujuj>Yg
g�i¹.½|�>Op=uwv+<�i�<1}�m+hji�m+<1u4�:m�ojoK�)m�oÌý�>Ou��§>Y>O<R7,*�m+<�g � (�* x >���� { j �§>Yhj>Q�+>Op=u e

� m�ý�|�>�-�p�hq>Yoj>O<1uwoØu ÿ >�<�;��õý�>Yh�v+�§>O}+>Y<1uwo]oj>O|�> { uw>Og ik<Ru ÿ >=	+>Um+h�(+*,*+*ãg�m�uÃmöm+<=gùu ÿ > { v,hqhj>�.
ojp�v,<�g=i�<�l d nLý�m { �µl+hjv,;�<=g�>!��p�> { uÃm�uwi�v+<�oY?�m�u)>Um {Ãÿ oj>O|�> { uwikv,<�|�>¥},>O| ?�ujv,l,>¥u ÿ >Oh"�Õiku ÿ u ÿ >C>DC { i�>O<�.
{ ik>Yo���v,h�u��§vE$Ìi�l,l+o��:m+oqoj>Oo e�� ÿ >Ìoj>O|�> { uwikv,<�> C { ik>Y< { i�>Oo%��v+h�u ÿ >Õg�i�_ >Ohj>Y<1u�|�>Op=uwv+<�i { g�> { m
	µo§v���u ÿ >
/'ò }+m�h 	�ý�>Ou��§>Y>O< � - � ��v+h � g � è m+<�gï-;$ � ��v,h��hg�� è ��v,hÌmQ$Ìi�l,l,o4�Qm+oqoÌv�� � *,* x >���� { j e§� ÿ >
|�>Op=uwv+<Si�g�>O<1uwi�: { m�uji�v,< �)m+oÊ<�v+uÊuwm��+>O<Ri�<1uwvãm {Y{ v,;�<1u�i�<
u ÿ >õ|ki��Kiku4oq>Ouquwi�<=l eC� ÿ >;:�<�m+|zik<1}+m�hji m�<�u
�Qm+ojoÌojp�> { uwhwm:m+hj>Øo ÿ v��Õ<Rik< :�l,;�hj>E(�?�m+<�g�u ÿ > { v,hqhj>Oojp�v,<�g�ik<�l:<�;��õý�>Yhqo'v���>O}+>Y<1uwoCoq>Y|k> { uj>YgSik<
>Um {Ãÿ g�m�uÃm�oj>Ou'm+hq>Øl,ik}+>Y<öi�<�uÃm�ý�|�>QD e

����� !#"%$'&)(*$�+,$.-*/102-*3��
	 / /�	 - J 6 -*6 H	J�
f |k|�p=;�hj>O|�	�p ÿ v+ujv,<�i {§{ m+<=g�i�g�m�uw>)>¥},>Y<1ujo9�§>Yhq>Õm+|�|kv8�H>Og�uwv ÿ m�}+>Õm�u��Kv,o¤u9DÊl,vµv�g {Ãÿ m+hql,>Yg�p�m+h¤uwi { |�>
uwhjm { ��oY?�<=v,<�>Kv+�)u ÿ >Y� m+ojoqv { i m�uj>Ygùuwv ��� ujhwm { �R>O|�>Y�K>Y<1ujoEv,h�uwv
ojikl,<�m+|ko]ik<ûu ÿ >K�õ;�v,< {Ãÿ m+�ð.
ý�>Yhjo e 2 ÿ m+hql,>Yg�p�m�hquwi { |k>'uwhjm { ��o)<�v+u)m+ojoqv { i m�uj>Ygãujvõ>Y<�>Ohjl�	Qg�>Op�v,oqikujo4m+ý�v�}+>LD x >�� ÿ m+g:uwv ÿ mU},>
�Kv,�Q>O<1uÃmðý�>O|�v8��D x >��4� { m�<�g
u ÿ >Ø�Qik<�i��õ;=� ujhwm+<�o¤},>Ohjoj>E>Y<�>Ohjl�	öý�>Ou��§>Y>O<Rm+<,	�u��HvQp�m+h¤uwi { |�>Oo
hj> { v,<=oquwhq; { uj>YgSik<ãu ÿ >Øojm+�Q> ÿ >O�Qikojp ÿ >Yhj> ÿ m�göujvQý�>�l,hq>Um�uj>Yh4u ÿ m�<CD x >�� e

2Hv,oj�Ki { .½hjm8	µo { hjv,oqoji�<=lØu ÿ >4g�>¥uw> { uwv,h%v,;�uwojikg�>Hu ÿ >4uwhwm { �µik<�l�g�>¥}�i { >Oo§m�<�g�|�>UmU}µi�<=l�v,<�|�	�>Y<=>Yhjl 	
g�>Op�v,oqikujoCi�<ïu ÿ > { m�|�v,hqi��K>Ouw>Ohjo'm+hj>õm+<Ri��Kp�v+hquÃm�<�u'ojv+;�h { >ðv+��ý�m { ��l,hjv+;�<�gR��v,h :�<�m+|zo¤uÃm�uj>Yo �Õiku ÿ
p ÿ v�uwv,<�o�m+<�gû�Ki�ojoqi�<�l�>O<�>Yhql�	 e n
v,oqu { v,oj�Ki { .½hwm
	R>¥},>O<�ujo { hjv,oqoji�<=l�u ÿ >Kujhwm { ��ik<�l
oi	µoquw>O�R�H>Ohj>
hj>O�Qv�}+>YgSý,	�hj>1�µ;=i�hjik<�l�u ÿ >]i��Kp�m { u'p�m+hwm+�K>Ouj>Yhqo'v+��m+|�| {Ãÿ m+hjl,>OgSp�m+h¤uwi { |�>�ujhwm { ��o'ujv:ý�>�ý�>Y|kv8� 0
{ �_ik<ûu ÿ >Qujhwm+<�o¤},>Ohjoj>�p=| m+<�>Qm+<�g ý�>O|�v8� 0 { ����oji�<��öi�<ûu ÿ >Ký�>Um+�_g�ikhj> { uwikv,< e�� ÿ >Qhj>Y�Qm+ik<�i�<�l
{ v+oj�Ki { . hwm
	ã>¥},>O<�ujo$�§>Yhq>]}+>Oujv�>Og
hq>+��;�i�hqi�<�lõu ÿ m�u4u ÿ >Øoj;�� v��Òu ÿ >Ø>Y<�>Ohjl,ik>YoÕv+�#u ÿ >Ø;�<�m+ojoqv { i m�uj>Yg
<�>O;=uwhjm+| v,ý 'q> { ujo"�)m�o)|�>OojoHu ÿ m+< � * � v+�su ÿ >C>O<�>Yhql�	:v��su ÿ >Chq> { v,<�oqujhj; { uw>Og
p�m�hquwi { |k>Yo e n
v,hj>Ov�},>YhO?
u ÿ > ÿ m+g=hjv,<�i { >O<�>Yhql�	ìm�ojojv { i�m�uw>Og ujvS>Um {Ãÿ p ÿ v+uwv+<Y�)m�oõhj>1�µ;=i�hj>OgÚuwvïý�>Q|�>Yoqo�u ÿ m+<�&;$ � v��4ikujo
uwv�uÃm+|�>O<�>Yhql�	ûm+<�gRu ÿ >�g�i�hq> { uji�v,<ùv+�§p ÿ v�uwv,<�oØhq> { v+<�oqujhj; { uw>Yg i�<Ru ÿ >Q$'"�2 �)m�o]hq>+��;�ikhj>Ygùuwvöý�>
{ v+<�ojikoquw>O<1u$�Õi~u ÿ ik<�( D ) �Õi~u ÿ u ÿ > ÿ 	µp�v+u ÿ >OojikoÕu ÿ m�u)u ÿ >Øp�m+h¤uwi { |�>$�)m+o { v,�Qik<�lE��hqv,� u ÿ >�p�hjik�:m�h 	
},>Ohquj>�� e

f � uj>Yh�u ÿ iko�p�hq>Yoj>O|�> { uwikv,< ?�v,<�|�	E>¥},>O<�ujo2�Õi~u ÿ u��HvØp ÿ v+uwv,<=o�hq> { v,<�oqujhj; { uw>Ogãm+ý�v�},>'( D ) m+<�g��§>Y|k|
{ v+<�uwm+i�<=>YgÚ>Oiku ÿ >Yh]i�<ùu ÿ >:6� �nS2 v,h]i�<ùu ÿ >Q$Ê"�2 þ�>�� { |k;�g�i�<=lïp�v,| m+h]m+<=l,|�>Oo]ý�>Ou��§>Y>O<�-,D ) m+<�g
0�( ) �2�H>Ohj>Q�+>Yp�u e

� ÿ >ã�Qm+i�<ûý�m { ��l,hqv,;�<�g p=hjv { >YoqoE��v,hØu ÿ iko {Ãÿ m�<�<�>Y|§i�oØu ÿ >Qp�hjvµg�; { uwikv,<ìv+� � N�Úp�m+i�hqoãþ�>Yi~u ÿ >Oh
u ÿ hjv,;�l ÿ /Ìò v,h) � ý�v,ojv,<8>�� {Ãÿ m�<�l,> ��m+|kv,<�lC�Õiku ÿ u ÿ >ö>Y�Ki�oqojikv,< v+�'& d � p ÿ v+ujv,<�o e  �}+>Y< i~�
u ÿ > { hjv,oqo¤.½oq> { uwi�v+<ïi�oÕ|kv�� u ÿ >Ooj>]>O}+>Y<1uwo { v,<�o¤uwikuj;=uw>�m+<�i�hqhj>Yg=; { iký�|�>�oqv,;�h { >Ev+�Òý�m { ��l,hqv,;�<�g e4� ÿ >
ý�m { ��l,hqv,;�<�g���hjv,� u ÿ >��� ��bhj>Ym { uji�v,<&f g f è > %'%zþZ% �¥? � ÿ i {Ãÿïÿ m�o'm�| m�hjl,> { hjv,oqo¤.½oq> { uwi�v+< ?F�H>Ohj>
g�hjm+�:m�uwi { m+|�|�	öhj>Og�; { >Og ý,	ùm�p�p�hjv+p�hji�m�uw>=��ik<�>Y�Qm�uwi { hq>+��;�i�hq>Y�K>Y<1uwo e n
v,o¤u��Ø %� >O}+>Y<1uwo { m+<ùý�>
},>¥uwvµ>Yg]ý,	Øi��Kp�v,oqi�<�l�u ÿ m�usu ÿ >�m+<�l+|�>�ý�>Ou��§>Y>Y<]u ÿ >�u��§v'p ÿ v+uwv+<�oh�)m�oÒ|k>Yojo u ÿ m+< � � $ ) m+<=gØu ÿ m�usu ÿ >
>Y<=>Yhjl 	�v+� u ÿ >Õ�Qv,o¤u�>Y<�>Ohjl,>¥uwi { p ÿ v+uwv,<)�)m�o§ý�>Y|kv�� * e 0 < > e�f g�g�i~uwi�v+<�m+| { hjikuj>Yhqi m �§>Yhj>Êm+p�p�|ki�>Og�ujv
>O}+>Y<1uwo �Õi~u ÿ p ÿ v�uwv,<�o���m�|�|�ik<�lÌi�<Eu ÿ >4|�>Oojo�>DC { i�>O<�u%hq>Yl,ikv,<�o�v���u ÿ >)>O|�> { uwhqv,�:m�l,<�>Ouji {§{ m+|kv,hjik�Q>¥uw>Yhqo e
& � v+<�>Õv+� u ÿ >Õp ÿ v+ujv,<�o9�)m+o�>Yi~u ÿ >Oh �Õiku ÿ i�< �,e D ) v�� m+<Qm�WOi��õ;=u ÿ m+|��Kvµg�;�| m�h�g�ik}µikoji�v+<ðv+� u ÿ >Ì$Ê"�2Ê?
v,hØik��i~uwoØp�v+| m+h�m�<�l,|�> { v,hjhq>Yoqp�v,<=g�>YgÚujv�u ÿ >Q$Ê"�2ß>Og�l,>OoY?4þ�g�>1:�<�>Yg ý 	Ru ÿ >Ki�<1uw>Ohq}�m+|�o)( 0�( ) 2w0,0 ) *

7



m+<�g&(%$ � ) 2 $;$ ) * �¥?,u ÿ >Õm { v,p�| m�<�m+hji~u�	 j �)m+o%hq>+��;�i�hq>Ygðuwv�ý�>Õm+ý�v�},>Õ- ) m+<�gHD ) ?1hj>Yoqp�> { ujik},>O|�	 e & ��u ÿ >Yhq>
�Hm+oCv,<�> { v,<1},>Ohquj>Ygùp ÿ v+ujv,<Ri�<�u ÿ >õ6� �nS2Ê?�u ÿ >ðm { v,p�| m�<�m+hji~u�	 { ;=u�m�u�- ) �Hm+o�m�|�ojv:m+p�p�|ki�>Og ?�ik<
v,hqg�>Yh�uwv
m {O{ v,;�<1u]��v,h�u ÿ >K| m�hjl,>Oh�g�>���> { uji�v,< v+� {Ãÿ m+hjl,>OgÚp�m�hquwi { |k>YoØi�<Ru ÿ >K��v,hi�)m�hjgûhj>Yl+i�v,< e &½<
v,hqg�>Yh�ujv]>O|�ik�Qik<�m�uw>�>O}+>Y<1uwoJ�Õiku ÿ mCu ÿ i�hqgð;�<�oj>O>Y<Qp ÿ v+ujv,< ?1iku �)m+o�m+|kojvØi��Kp�v,oj>Ogõu ÿ m�u�m�< 	õoji�l+<�m+|�o
v,ý�oq>Yh¤},>Ygïi�<ãu ÿ >]0,* ) ÿ >Yhj�K>Ouji { iku�	 { v,;�<1uw>Ohjoe�H>Ohj>L�Õiku ÿ i�<�(+* ) v+�zmðhj> { v,<�o¤uwhq; { uj>YgSp ÿ v+uwv,< e

f ��i�<�>O�:m�uwi { :�u=�Hm+oõu ÿ >Y<�p�>Ohq��v,hq�Q>Ogìi��Kp�v,ojik<�l
u ÿ > /'ò �Qm+ojoõv+<ìu ÿ >ãik<1}�ikojiký�|�>Ko 	µoquj>Y��?
m�� uj>Yh]hj>+��;�ikhjik<�l�u ÿ m�u]u ÿ >Q�Qikojoqi�<�l��:m�ojo]v+�)u ÿ >:oj>O|�> { uw>Ogì>O}+>Y<1u=�Hm+oõ|�m+hjl,>Oh�u ÿ m+<ì(+* x >���� { j e
� ÿ >Øuwv+uwm+|�� j d;6\/ -98Shj>Ooj;�|~uwik<�lð��hjv,� u ÿ >5:�uK�Hm+oÌhj>+��;�ikhj>Og�ujvKý�>Øý�>O|�v8� D e

� ÿ >Êhq>Yoq;�|kujo�v�� u ÿ >'oq>Y|�> { uji�v,<�i�<�u ÿ >$	+>Um+hH(+*,*,*�g�m�uÃmØoj>OuHm+hq>Ìoq;��K�:m+hqi WO>Yg�i�<�uÃm+ý=|�>40�?,� ÿ >Ohj>
u ÿ > d n >���p�> { uwm�uwikv,<�oe�H>Ohj> { v,hjhq> { uw>Yg
��v,h4uwhjikl,l,>OhÌ>DC { i�>O< { ik>Yo�� e)� ÿ >�i�<1}�m+hji�m+<1uÕ�:m+oqo'oqp�> { ujhwm
i�<8| m�oqu�oj>O|�> { uwikv,< |k>O}+>Y|Õi�o�o ÿ v��Õ< i�<0:�l,;�hq>S(µ?)m+<�g8u ÿ > { v+hjhj>Oojp�v,<�g�ik<�lû<µ;=�õý�>OhjoKv+�Coq>Y|k> { uj>Yg
>O}+>Y<1uwo'i�<ö>Um {Ãÿ g�m�uÃmðoj>¥uCm+hq>�l,ik}+>Y<�i�<�uÃm�ý�|�>QD e
����� � 6 /�� K +,/ $.-
	 ¦���¦ & H $ 3� F +�	 $ -
f l,vµv�gKm+l,hq>Y>O�Q>O<�u�ý�>Ou��§>Y>O<ãg�m�uwm�m+<=g d n >���p�> { uÃm�uji�v,<�o9�Hm+o���v+;�<�gKi�<Km+|�|�m+<�m+|�	�oq>Yg {Ãÿ m+<�<=>Y|�oO?
�Õiku ÿ m]ujv+uÃm�|�v+��D�0õ>O}+>Y<1uwo4oq>Y|k> { uj>Yg�m+<�g7D,(�� � >���p�> { uw>Yg e§� ÿ >Êg�>Ouwm+i�|k>Yg:<�;��Eý�>Ohjo)p�>Yh {Ãÿ m+<�<�>O|
m+<�g { >O<1uwhj>�.½v+� . �:m�ojo4>Y<=>Yhjl 	�m+hj>�o ÿ v8�Õ<ïi�<�uwm+ý�|�>QD e

!si��Kikuwo'v,<Ru ÿ >ðp=hjvµg�; { uji�v,< { hjv,oqo¤. oj> { uwikv,< v��"- ò�/'ò �Õi~u ÿ - ò > %'%�?#m+oØmã��;�< { uji�v,<Rv��9� ��� ?
�§>Yhj>]v,ý=uwm+i�<=>Ygöý,	 { v,�õý=i�<�ik<�l�m+|�|�u ÿ > {Ãÿ m+<=<�>Y|ko'm�<�g { >Y<1uwhq>¥. v+� .½�Qm+ojoÕ>O<�>Yhql,i�>OoÌ;=oji�<=lKu ÿ >�n
v�gµ.
i�:�>Yg 6�hj>1�µ;=>Y<1uwikoqu
!si �+>O|�i ÿ v�vµg �Ìm�uji�vì�K>Ou ÿ v�g ( � 7 * uÃm���ik<�l i�<1uwv�m {Y{ v+;�<1u�u ÿ >R�K>Um+oq;�hj>Og m+<�g
>���p�> { uw>Yg
�:m�ojoÕg�i�o¤uwhqi�ý�;=uji�v,<=o e

� ÿ >ïoqi�l,<�m+|)owm��Qp�|k>Yo�l,>O<�>Yhjm�uw>Og �Õiku ÿ "[	�u ÿ i mû7 e�� �§>Yhj> { hqv,ojo/. {Ãÿ > { �+>Og4�Õi~u ÿ mûg=>Yg�i { m�uj>Yg
l,>O<�>Yhjm�uwv,h%$ � $ f ( � � * m+<=gK��v,;=<�gðuwvØý�> { v,�Qp�m�uwiký�|�>J�Õiku ÿ i�<ðu ÿ >Õo¤uÃm�uji�oquji { m+|=;�< { >Yh¤uÃm+ik<1u�	ðv+� ���ãe
�Ci�_�>Yhq>Y<1u:��hjm+l,�K>Y<1uÃm�uwi�v+< � ÿ m+g=hjv,<�i�WUm�uji�v,< �Kvµg�>Y|ko)�§>Yhq>Rm+|�oqv { v+�Qp�m�hj>Yg ?Õm+<�g ��v,;=<�g uwv ÿ mU},>
<�>Ol,|�ikl,i�ý�|k>4i��Kp�m { uHik<:u ÿ > � N��%'%�oj>Y|k> { uwi�v+< e  ��ujhwmEoi	µoquw>O�:m�uwi { >1_�> { ujo { v+;�|�g { v,�K>'��hjv+� u ÿ >Cp�m�.
hwm��Q>¥uw>Yhqi WYm�uwikv,<õv+��u ÿ >Ìý�m { ��l,hjv,;=<�g ?µm+<�g�<�m+�K>Y|�	�u ÿ >Õi�<1}�m+hji�m+<1u %'%ã�Qm+oqo�g�i�o¤uwhjiký�;=uji�v,<�ozi�<ðg�m�uwm
m+<�göý�m { �µl+hjv,;�<=g e%f |�|�u ÿ >Ooj>�>�_ > { uwoK�§>Yhq>Ø��v+;�<�g�uwvðý�>Coj�Qm+|k| i�< { v,�Kp�m+hqi�ojv+<ãuwvõu ÿ >�oquÃm�uwi�o¤uwi { m+|
;�< { >Yh¤uÃm+ik<�u�	�v+<Ku ÿ >'ý�m { ��l,hjv,;=<�g:>!�=p�> { uÃm�uji�v,<=o e�� vEm {O{ v,;=<�u���v,h�m+|k|�>1_�> { uwoY?�mØo 	µoquj>Y�Qm�uwi { >Ohjhjv+h
v+�z- � �Hm+oÌm+ojoqi�l,<=>Ygöuwvðu ÿ >Øoqi�l,<�m�| > C { ik>Y< { 	ö;�oj>Ogïik<öu ÿ >Ø|�ik�Qi~u { m+| { ;�| m�uji�v,< e

6zi�l+;�hj>�-öo ÿ v8�ÕoØu ÿ >6&,D � 2Hv,<k:�g=>Y< { >ã!s>O}+>Y|'þ 2)!��C|�v8�§>YhØ|�ik�Qi~uÊv,<ùu ÿ >Khjm�uwikv�v+��u ÿ > - ò!/'ò
p�hqv�g�; { uwikv,< { hjv,oqo¤. oj> { uwikv,<ãuwvEu ÿ > d n v,<�>+?��õ;�|~uwi�p=|�i�>Og�ý 	�����þ.- ò > %?% ��?�m+oHm���;�< { uwi�v+<:v+�su ÿ >
$'ikl,l,o�ý�v,ojv+<Q�Qm+ojo e�� ÿ iko§hjm�uwikv�i�o%>+��;�m+|�ujv�oqi�< j lCik<ã(+$'�Øn e 6�v,h�u ÿ >Ìhjm+<�l,>Õv+� �:m�ojoj>Oo§o¤uw;�g=i�>Yg ?
m+<�g�uÃm���ik<�lKu ÿ >]�Qvµg�>Y|sik< ( ( * m+o'm�hj>O��>Ohj>O< { >�?�u ÿ >Q�Õikg=u ÿ v+��u ÿ >E$Ìi�l,l+oÌý�v,oqv,<
ikoÌm+|��Hm
	�o'ý�>O|�v8�
u ÿ >]�Qm+oqoÌhq>Yoqv,|�;=uji�v,<�v��Òu ÿ >]m+<�m+|�	�oq>Yo e

&½< m
�Kvµg�>Y|[� ÿ >Ohj>:u ÿ >Q$'i�l+l,o { v,;�p�|ki�<�l+oØujvïý�v,ojv+<�o ÿ m�}+> d n }�m+|k;�>YoO?Òý=;=uEu ÿ > { v,;�p�|ki�<�l+o
uwv���>Yhq�Qikv,<�o4}�m+<�iko ÿ ?�m6&,D � 2)!ì�Qm+ojoÌ|�ik�Qi~u)i�oÕl,i~},>O<ïý,	öu ÿ >]i�<1uw>Ohjoq> { uji�v,<�v+��u ÿ > { hjv+ojo¤. oj> { uwikv,<
|�ik�Qi~uÒm+<�gðu ÿ >Õ��� p�hj>Og�i { uwikv,<õv+��u ÿ >4�Kvµg�>Y|=m�u � *+0 e��Ìx >���� { j ? � ÿ ik|�>Hu ÿ >4>���p�> { uw>YgK|�ik�Qi~u �§v,;�|kg
ý�>]v�� � *�0 e 7 x >���� { j e
� �BADC��O�/©�E�����G���� � ª8V4¨ C/ª��\CUC GÊª���©4©O¨��8Cq�/ª �s�¡�3K*CUL(GDC K��O� ªPA(C��/©�R E��OC R C GYª ���1V¥���s� ªPA��1Cq�PE Cq�½ªsª ©�¢ XO¦�YÃ��©��=ªPADC

��G�¥�HCz¨ C/ª��\CUC GÌª1ADCUR �HGÌª1ADCJE��¡��GDC�ª � ��G�����C¤� � C�ª«©)ª1ADC�¨QCj��R K�� �1Cq�/ª«��©�G��
� �TG4ªPA(C#©�ª1ADC¤��� A���GDGDCq����ªPADC C��;Cq�½ª�©��,ª«� � O�Cq� C��Õ�/�HCUG��/�HCq���¡� GDCq¥��� O� ¨��OC��s� ªPA4�1Cq�PE Cq�½ª�ª«©�ª1ADC���ª �Ãª ����ª«�¡�¤�¥�(Cq�«� ©¥� �

©�G'ªPA(CJCMS*EQCj�½ª �Ãª«��©�G��¤�

�



� @�ACBõD%FHG I,JKD�� *�� * a D�J����RFÕ\�NYJ �

� � � � ¦�� �	��

� ÿ >
m+<�m+|�	µoji�oðv��'u ÿ > M N M %'%A:�<�m�|Ìo¤uÃm�uj>öi�oõ},>Oh 	8ojik�Qik| m+hØuwvùu ÿ m�u�v+�L- ò!/Ìò > � N�8%'% e n
v+oquKv+�
u ÿ >�oq>Y|k> { uji�v,< �Hm+oX�+>Op=uQ>�� { >Op=u���v,hõu ÿ >7:�u�ik�Qp�v,oqi�<�lïu ÿ > /'ò �:m�ojo e &½<�u ÿ >&- ò 6 ò { m+oq>ö|�>Yoqo
{ v+<�oqujhwm+ik<�ujo �H>Ohj>û;�oj>Ogh@ìu ÿ >�'q>Ouq. 'q>Ouöik<�}�m+hqi m+<1u:�:m+oqo �)m�o�|k>O� uã��hq>Y>ùm+<=gîm+< m�g�g�ikuji�v,<�m+|'& d �
p ÿ v�uwv,< �)m+oEm+|�|kv8�H>OgÚi�<ùu ÿ >Qý�>Um+�_g�ikhj> { uwikv,< e &½<û��m { uY?zi~�,� ����
 � � � � � < � ?Òm
oqi�l,<=i�: { m+<1u
p�m+h¤uÊv���u ÿ >�ojikl,<�m+|s>¥},>Y<1ujo��:m
	 { v+hjhj>Oojp�v,<�gïujv:hjm+g�i m�uwik}+>Øhj>Ouj;�hj<=o'uwvKu ÿ > / ò �Õi~u ÿ oj;�ý�oq>+��;�>O<�u
/'ò > - ò 6 ò e�d i�< { >4� � � ÿ m+oHujvõý�> :�ujuj>Yg �Õi~u ÿ v,;�u { v,<=oquwhjm+i�<1ujoY?�u ÿ >Cl,|kv,ý�m+| � j d;6\/ -;8
ý�> { v,�Q>Oo
m+<ìik�Qp�v,h¤uÃm+<1u�oj>Y|k> { uwi�v+< { hqikuw>Ohjikv,<h@ði�<ìm+g�g�i~uwi�v+< uwv
u ÿ >ãp=hj>O}µikv,;�oõp�m�hquwi�m+| � j d;6B/ -;8 { ;=ujoY?�u ÿ >
l,|kv,ý�m+|�� j d76B/ -98 �Hm+oÕhj>1�µ;=i�hj>Og�ujv�ý�>Øý�>Y|�v8� � *ði�<öm+|k| { m+oq>Yo e

&½<
u ÿ >Ø<�>��µu'oquÃm�l,>+?�i~uK�)m+oÌhj>1��;�i�hq>Ygöu ÿ m�u � � � é � � � j � � *� �+* ����� é 
 � � j � e%f l1m+ik< ?�m�uÌ|k>Um+o¤uv,<�>�v��Òu ÿ >Øp ÿ v+ujv,<�o ÿ m+g�ujvKý�>Øi�<ãu ÿ >]$Ê"�2 m+<=g ?�i�<öm=:�<�m+|s|�>¥},>Y|«?�u ÿ > { v,�õý=i�<�>Og�ýµ. uÃm�l,l,i�<=lõv+�
u ÿ >�>¥},>Y<1uY? m+oÌg�>1:�<�>YgRik< ( � $ * ?'�)m+oÌhj>1��;�i�hq>YgïujvQý�>Em�ý�v�},>Ø.¤( e 6zi�l+;�hj>Ø0:o ÿ v8�Õo'u ÿ >Em�l,hj>O>Y�K>Y<1u
v+��u ÿ >Ìý�. uwm+l,l,ik<�lC}�m+hji�m+ý�|k>)i�<Kg�m�uwm�m+<=g d n ojik�õ;�| m�uwi�v+< ?�ujv,l,>Ou ÿ >Yh9�Õiku ÿ u ÿ >Ì�:m+oqo%g�i�o¤uwhjiký�;=uji�v,<�o
v,ý=uwm+i�<=>Yg���v,h$- ò m�<�g&6 ò e

� ÿ >Êujv+uÃm+|�<�;��õý�>Yhqo)v+�sg�m�uÃmõm�<�gãý�m { ��l,hqv,;�<�g�oq>Y|k> { uj>Yg�ik<Qu ÿ >Cm+<�m�|�	µojikoHm+hq>Êo ÿ v8�Õ<�i�<Quwm+ý�|k>
7 e�� ÿ >�<�v,<�. � N�Øý�m { ��l,hqv,;�<�göikoH| m�hjl,>Oh { v,�Qp�m+hj>Og:uwvEu ÿ > { m+oj> �Õi~u ÿ u ÿ > /Ìò �:m+oqo { v,<�oqujhwm+ik<1u
@�i~u
{ v+<�ojikoquwo'�:m�i�<�|�	ãv+��oq>Y�Ki~. |�>Yp�uwv,<�i {  gh è >¥},>Y<1ujoY? ik<&� ÿ i {Ãÿ u ÿ >]>Y|k> { uwhjv+<&�Hm+oChj> { v,<=oquwhq; { uj>Yg
m+o:u��§v oj>Op�m+hjm�uw>R<�>O;=uwhjm+| { |�;�o¤uw>OhjoY?e�Õiku ÿ i�<1}�m+hqi m+<1uQ�:m+oqo � * e � ÿ >SuÃm�ý�|�>
o ÿ v8�Õoöm+|kojvÚu ÿ >
> C { i�>Y< { 	öv,ý=uwm+i�<=>Yg���v,hef g f è > - ò 6 ò �Õi~u ÿ ��� � a � < � m+<�g � ��� a � *,* x >��4� { j e

� �)E � ¦�� 	 ¦ � ¦
� ÿ >O<&��i�<=>Y�Qm�uwi { m+|k|�	�m+|k|�v8�§>Yg ?µu ÿ >Øg�> { m
	76 ò > - ò�/Ìò ikoHu ÿ >�g�v,�Ki�<�m+<1uHv,<�>C��v,hÕmõ|�m+hjl,>'hwm+<=l,>
v+��p�m+hwm+�K>Ouj>Yhqo e4� ÿ ikoI�Õi�|k|s|�>Ym+g�ujvH:�<�m+|Òo¤uÃm�uj>Yo$�Õiku ÿ mK��>Ohj�Ki�v,<öp�m+ikhÊm�<�g
��v,;=h'p ÿ v+uwv,<=o e 3C<�|�	
u ÿ > /'ò g�> { m
	 ujv���;�m+h��ûp�m+ikhjoO? � ÿ i {Ãÿ ÿ m+oEu ÿ > ÿ i�l ÿ >Yo¤uõý�hjm+< {Ãÿ ik<�lShwm�uwi�v=? �Hm+o�m+<�m+|�	µoj>Yg eSf u
|�>Ym+oqu4u ÿ hj>O>Øi�ojv+| m�uj>Ygöp ÿ v+ujv,<�oK�§>Yhj>]hj>1��;�i�hq>Yg ? �Õi~u ÿ m�uÕ�Kv,oquÕv,<=> { v,<1},>Ohjojikv,< e

f uÌ|�>Um�oqu4u��§vQv+��u ÿ >]p ÿ v+uwv+<�o ÿ m+göuwv�ý�>]m+ý�v�},>]-,* ) ik<�p�v,|�m+h4m+<�l+|�>Øm+<�g ÿ mU}+>Emõuwhjm+<�o¤},>Yhqoj>
>Y<=>Yhjl 	ïik<Shj>Oojp�> { uÊuwv�m+<,	
v+��u ÿ > 'q>OujoCl,hj>Ym�uw>Oh'u ÿ >Y<�� e D x >�� e 5Ìv :�u �Hm+o�p�>Yh¤��v,hj�K>Yg
ý�;=uCu ÿ >
'q>Ou¤. 'q>¥uCi�<1}�m+hqi m+<1u'�:m+oqoI�Hm+o�hj>1��;�i�hq>Ygïujvãý�>Ei�<ïu ÿ >Ehjm+<�l,>XD�*Kuwv � -,* x >���� { j e'� ÿ >ðg�i�_�>Yhq>Y< { >
ý�>Ou��§>Y>Y<öu ÿ >�>Y<�>Ohjl�	:v+�Òm+<,	ãv+�#u ÿ >Cp ÿ v+ujv,<�oÕm+<=gãu ÿ >�>O<�>Yhql�	 { m+hjhqi�>Yg�ý,	ãm+|�|�u ÿ >�v�u ÿ >Ohjo ÿ m+gãujv
ý�>'ý�>Y|kv�� * e -+- � � ��� e &½<Ku ÿ >Ì| m�oqu�oj>O|�> { uwikv,<:|k>O},>O| ?�v,<�>Ìv+� u ÿ >Ìp ÿ v+ujv,<�o9�)m+o§hj>1�µ;=i�hj>OgQujvEý�>'ik<Ku ÿ >
$Ê"�2Ê?�m+<�g�m�uÕ|k>Um+o¤uÕu ÿ hq>Y>Øp ÿ v+ujv,<�oK�§>Yhj>]hj>1��;�i�hq>Ygöuwv�ý�>]m+ý�v�},> � D ) i�<öp�v,| m�h4m+<�l,|k> e

� ÿ >ð<�;��õý�>YhCv��%>O},>O<1uwoØoj>O|�> { uw>Ogûik<Rm+|k|�g�m�uÃmãojm+�Qp=|�>YoÊm+<�gSu ÿ > { v+hjhj>Oojp�v,<�g�ik<�l d nW>!�=p�> { .
uÃm�uwi�v+<�o]m+hj>Kl,ik}+>Y<ìik<ûuwm+ý�|k> � e�� ÿ >:>DC { i�>O< { ik>Yo���v+h]u ÿ >Qoqi�l,<�m+|�m+hj>Qm+o ÿ i�l ÿ m+o�7,* � ��v,h ÿ ikl ÿ
�Qm+ojoq>YoY?µm+<=g:m+hq>Õm+ý�v�}+>Õ01* � ��v+h��Qv,o¤u%v+��u ÿ > { v,<�ojikg�>Yhq>YgQhwm+<�l+> e�d i�< { >Ìv+<�|�	�u ÿ hq>Y>Õp ÿ v+ujv,<�o%m+hq>
hj>1��;�i�hq>Yg ?�<�vE�Qm+ojo§hj> { v,<�o¤uwhq; { uji�v,< �Hm+o4m�ujuw>O�Qp�uw>Ygãm+<�gQu ÿ >Chq>Yoj;=|ku§i�o�ý�m+oj>Og�v,<:u ÿ >Ê<�;��õý�>Yh§v+�
>O}+>Y<1uwo'oj>O|�> { uw>OgSm�u4u ÿ i�o4o¤uÃm+l,> e

� ��� � 6 /�� K +,/ $.-
	 ¦���¦ & H $ 3� F + 	 $ -
� iku ÿ i�<Su ÿ >õ��hwm��Q>��Hv,h �Sv+��l,>O<�>Yhjm+|�(+$Ê�Ønû? u ÿ >ð�Qm+ik<Rg�> { m8	 {Ãÿ m+<�<�>O|%v+��6 ò i�o M N M ��v,hØm �Õikg�>
hwm�<�l,>ãv+�Ìp�m�hwm+�K>Ouj>YhjoO?�ý�;=uõu ÿ >�g�> { m
	Úujv - òG/'ò ý�> { v,�K>Yoõg=v,�Qik<�m+<1u;� ÿ >Y<0��i�<�>O�:m�uji { m+|�|�	ùm+|~.
|�v8�§>Yg e

$



!si��KikuwoK�§>Yhq>õ>��µuwhjm { uj>YgC�Õi~u ÿ u ÿ >Eojm+�Q>Em+|�l+v,hji~u ÿ � m�o'��v,h - ò / ò e &½<Su ÿ > M!NM %'% {Ãÿ m+<�<�>O|Òu ÿ >
hj> { v,<=oquwhq; { uj>Yg �Qm+oqo�}�m+|k;�>Yo=�§>Yhq>ï;�oq>Yg ?J� ÿ i�|k>ã��v,hðu ÿ > � N� %'%'%zþZ% ��u ÿ >Yhj>��Hm+oQ<=vÚm�uquw>O�Qp=uðujv
hj> { v,<=oquwhq; { uÌu ÿ >��Qm+ojoq>YoO?'� ÿ i {Ãÿ hj>Yg=; { >Oo'u ÿ i�o {Ãÿ m+<�<=>Y|suwvQmðp�;�hj> { v+;�<1uwi�<=lQ>!�=p�>Yhqi��K>Y<1u e �Hv+u ÿ
{Ãÿ m+<=<�>Y|ko ÿ m+g
oqi��Ki�|�m+h§p�>Yh¤��v,hj�Qm+< { > e

� vû>��µujhwm { u:;�p=p�>OhK|ki��KikujoEv,< { v,o j lµ?§hj>O��>Ohj>O< { > { hqv,ojo/.½oj> { uji�v,<�o { v+�Qp�;�uw>Yg0�Õiku ÿ ( � � * �H>Ohj>
;�oq>Yg e 6�v+hCu ÿ >H- ò > %'% g�> { m
	,?#u ÿ >:�"� { v,�Kp�;=uw>Og �Õi~u ÿ ojik< j l7a � m+<=g o ÿ v8�Õ<Úi�<�:�l+;�hj>Q-
�Hm+oÊ;�oq>Yg ?�hj>Op�hj>Ooj>O<�uji�<�l:m { v,<�oj>Ohq}�m�ujik},>�m+oqoj;��Kp=uwikv,<�oji�< { >��"�Eþ.- òe> %'% �Õik< { hq>Um+oq>YoÕ��v,hÕ|�v8�H>Oh
ojik< j l e �C>Op�>O<�g�ik<�lùv,<8u ÿ >öp�v+i�<1uði�<�p�m�hwm+�K>Ouj>Yhðojp�m { >�;�<�g�>Oh { v,<�oqi�g�>Ohwm�uji�v,< ?�u ÿ >ö|�i��KikuQ�Hm+o
g�>Ohjik}+>YgR��hjv+� u ÿ >ðg�v,�Ki�<�m�<�uÊg�> { m
	 {Ãÿ m+<�<=>Y|�v+�%u ÿ >=6 ò þ M N M v,hL- ò / ò �I� ÿ i {Ãÿ �)m�o�m�ojoj;=�Q>Ogùujv
ÿ mU},> � *,* � �"� e

6zi�l+;�hj> D]o ÿ v8�ÕoHu ÿ >'|�ik�Qi~uwo�v,<Qoji�<kjmlØv,ý=uwm+i�<=>YgQ��v+h�u��§võg�i�_ >Ohj>Y<1u9��� � }+m�|�;�>Oo)m+oHm]��;�< { uwikv,<
v+� ��� � eØf oC�Q>O<1uwi�v+<�>Ygùm+ý�v�},>�? u ÿ >Ooj>�|�ik�Qi~uwoÕoqujhjv,<=l,|�	�g�>Op�>O<�gùv,<Su ÿ >E�:m+oqo ÿ 	µp�v+u ÿ >Yoqi�o�;�oq>Yg
��v,h$- ò m+<�g 6 ò e

� `��
F "
�RZ�NOJ � N � \�GSA cõV T U PSBED�BõM AÊ\zA�D Z�PSBEFÌA

� ÿ > { v,�Eý�i�<�m�uwi�v+<Rv+�Hu ÿ >�hj>Yoq;�|kujo�v+< - ò!/'ò m+<�gY- ò 6 ò p�hjvµg�; { uwi�v+< ?#i�oØi�|k|�;�o¤uwhwm�uw>YgRik<�:�l,;�hq> D e
� ÿ >�;�p�p�>YhK|�ik�Qi~uwoõv,<8ojik< j lï��v,hKmûl+ik},>O< � ��� m+<�g�u ÿ >�;�p�p�>YhK|�ik�Qi~uwo�v,< { v,o j lï��v,hKmùl,ik}+>Y<
þ1��� � ? � � � �Hp�m+ikhÕm+hj> { v,�õý�ik<�>Ygöuwv�>!� { |�;�g=>Øu ÿ >Qþ1��� � ?H� � � �)p�m+i�h§��v,hÕm+|�|hl�}�m+|�;�>Oo e

6zi�l+;�hj>ö7ùo ÿ v8�ÕoKu ÿ > &,D � 2)!î>�� { |k;�ojikv,<8i�<�u ÿ >öp�|�m+<�> þ1� ��� 2���� � �ðg=ik}µi�g�>Og�i�<8oj>Yp�m+hwm�uj>
hj>Ol,i�v+<�oÕm {Y{ v,hjg=i�<�lðuwvðu ÿ >Øg�i�_�>Yhq>Y<1u$�µik<�>Y�Qm�uji { o1@

	��J��� �  � ��� 
 � < �
� ÿ >��:m�i�<Rg�> { m
	 {Ãÿ m+<=<�>Y|ko]ik<Su ÿ iko�hj>Ol,i�v,<ùm�hj>)- òQ> %'% m+<�g36 òQ> - ò / ò m�<�gRu ÿ >=%'% / ò

m+<�g � N� %'%'%zþZ% � {Ãÿ m+<=<�>Y|ko'm�hj>Cu ÿ >�hj>Y|k>O}�m+<1uÕv,<�>Oo e%� ÿ >�},>Ohquj>�� 6 ò - ò!/Ìò iko)p�hjv+p�v,h¤uwikv,<�m+|�uwv { v+oml
m+<�g
u ÿ ;�oY?�u ÿ >�g�> { m8	&6 ò > - ò�/'ò i�oÌg�v,�Ki�<�m+<1uÊv,<=|�	ö��v,hÌoji�< j l�� * �O&,D e $'v8�§>O}+>YhY?#m�ý�v�},>�u ÿ iko
}�m+|�;=>Cu ÿ >Ø�Qm+ojo { v+�õý�i�<�m�uwikv,<�o4m+hq>�>�� { |k;�g�>Ogïý,	ãu ÿ >]|ki��KikujoHv,<&- ò�/'ò p�hjvµg�; { uwi�v+< e

	�	�� � ��� d,( � ��� � � � ��� 
 � < �
n
v,o¤uÕv+�su ÿ >Êp�m+hwm��Q>¥uw>Yh§ojp�m { >�hj>Ol,i�v+<ãi�o§g�v,�Ki�<�m�uj>YgQý 	7- ò > %'%Sm+<=g76 ò > M N M e $'v8�H>¥},>OhY?

u ÿ >]g=> { m
	�6 ò > M!NM i�o4oq;�p�p�hq>Yojoq>Ygùm+o4oqi�< j lõm�p�p�hjv,m {Ãÿ >Yo'*=?�m�<�g�u ÿ >L6 ò ý�> { v+�Q>OoÌik<1}�ikojiký�|�>Ê��v+h
ojik< j l � � * è�� ?�� ÿ i�|�>4u ÿ >Ê>!� { |�;�oqi�v,<Qi�<Ku ÿ iko§hq>Yl,ikv,<Qg=>Yp�>Y<�g�oHv,<Qu ÿ >Êoq>Um+h {Ãÿ ��v,h ÿ f p�hqv�g=; { uji�v,< e
6�v,hCu ÿ m�uØp�m+h¤uwi { ;�| m�h { m+oq>+?su ÿ >Khq>Yoq;�|kujo]v��)m %'% 
 � / 3 ��m+<�m+|�	�oqi�oKþ�g�>Yo { hjiký�>Og ik< ( - * ��m+hq>ð;�oj>Og e
� ÿ >�	 { v�},>OhÊm+|k|�u ÿ >Ø>�� { |k;�ojikv,<
hq>Yl,ikv,<�v,ý=uwm+i�<=>Yg���hjv,� u ÿ > { v,�õý�ik<�m�uwikv,<�v+��u ÿ >`- ò!/'ò m+<�g M N M %?%
m+<�m�|�	µoj>OoÕ��v+h ÿ i�l ÿ >Yh4ojik< j lE}�m+|�;�>Oo e�� ÿ >Ø>!� { |�;�oqi�v,<�o ÿ v��Õ<
i�<7:�l,;=hj>]7ði�o)u ÿ ;�oÕ}�m+|�ikg:��v,hÕm+|k|Ol e

	�	�	���(;��� � � � � � ��� � d,(
2Hv,�Kp�|�>O�Q>O<�uwm+h 	'uwvK6 ò > - òG/'ò ?�m+|�oqv$- ò > 6 ò 6 ò ý�> { v,�Q>Oosg�v,�Ki�<�m�<�u � ÿ >Y<L��i�<�>O�:m�uwi { m+|�|�	

m+|k|�v8�H>Og ez� ÿ >I6 ò o¤uwi�|k|=g�> { m
	µo�ujv M N M i~�?�µik<�>Y�Qm�uji { m�|�|�	�m+|k|�v8�§>Yg ?�m+<=g�u ÿ i�o�l+ik},>Oo%hji�oq>4uwv]7�. ��>Ohj�Ki�v,<
:�<�m�|Òo¤uÃm�uj>Yo eÌ� ÿ iko'g�> { m
	
i�oÌhj>Y|k>O}�m+<1uÊ��v+h'�Kv,oquC(+$'�Øn ?�m+<�g&�§>õhq>O��>YhÌuwvKu ÿ >�oquw;=gk	ïp=;�ý�|�iko ÿ >Og
ý,	��� %!#"%$'&�i�<3( 7 *«e 6�v+hH},>Oh 	ã|kv8� oqi�< j lØu ÿ >Ohj> �Õi�|k|�u ÿ >Y<öý�>�mõhj>Ol,i�v+<�v+�suwv+uwm+|�|�	Ki�<1}µi�ojiký�|�>e:�<�m�|
oquwm�uw>Oo4��v,h"� ÿ i {Ãÿ u ÿ >Øhj>Yoq;�|kujoÕv,<�u ÿ >�ik<�}µikoji�ý=|�> / ò �Õikg=u ÿ m+hq>Øu ÿ >�v,<�|�	�mU}�m+i�|�m+ý�|k>'>!�=p�>Yhqi��K>Y<1uÃm�|
i�<���v,hj�Qm�uwikv,< e �Ì>Ooj;�|~uwo4��hjv+� !# �" � m+hq>Øu ÿ >Y<�;�oq>Yg ?�m+oÕ>���p�|�m+i�<=>Ygöi�< ( - * e

� ÿ >�!# %" � hj>Yoq;�|kujoHv,<Qu ÿ >Ìuwv+uwm+| /Ìò �Õi�g=u ÿ þ�oq>Y>Chq>O� e ( - * �§m+hq>Cm+|kojvE;=oj>Ygãujv { v�}+>YhHu ÿ >Êhq>Yl,ikv,<
� ÿ >Ohj>Øu ÿ >�u��§vQ�Qm+ojoq>YoÌm+hq>]ý�>Y|kv8� u ÿ >Øhj>Um {Ãÿ v+��u ÿ >Øp�hq>Yoq>Y<1uCm�<�m+|�	µoqi�o e

� ÿ >Yoq>Ø>�� { |k;�ojikv,<�oÕm+hq>Ê}�m+|�ikg:��v,h4m+|k|�u ÿ >�m+|k|�v8�§>Yg�p�m+hjm+�K>Ouw>Oh)ojp�m { >�ik<ãu ÿ > { m+oj>Øv+��"�v+uw>O<1uwi m�|
f ? ý�;=u�v,<=|�	���v,h4�
	
	  D�*,* x >��4� { j v,hCojik< j l b* � � ik<Su ÿ > { m+oj>ðv��H"�v+uw>O<1uwi m�|�� e 6�v,h'|�v8�H>Oh

&



}�m+|�;=>Yo�v+�§ý�v�u ÿ �
	 	 m+<�gùojik< j lµ?su ÿ >��"��þ - ò`> %?% � { m+<û}�m+<=i�o ÿ g�;=>�ujv { m+< { >Y|k| m�uji�v,<Sv��§u ÿ >
g�i�_ >Ohj>Y<1uÌ|�vµv,p { v,<1uwhjiký�;=uji�v,<�o e

� iku ÿ i�<ãu ÿ >Cu��Hv�p�v+uw>O<1uwi m�|�o { v,<�ojikg�>Yhq>Yg ?�u ÿ >�>�� { |�;�oqi�v,<�o4l+ik},>O<���v,h)i�<1}µi�oqi�ý�|k> 6 ò þ � ÿ i {Ãÿ m+hq>
�Kv,hj>ðhq>Yoqujhji { uwi~},>�u ÿ m�<ûu ÿ >�v,<�>YoØ��v,hC}µi�oqi�ý�|k>=:�<�m+|�o¤uÃm�uj>YoO?zi�<ùhq>Yl,ikv,<ù&j&j& ��m+p=p�|�	Rv+<�|�	
uwv�oj�Qm+|�|
�Qm+ojoØhj>Ol,i�v+<�oØý�> { m+;�oq>Qoqi�< j l � � * è�� i��Kp�|�ik>Yo � ��� � *�ik<Ú"�v+uw>O<�uji m+| f m+<=g � ��� � � � � ik<
"Òv�uw>Y<1uji m+| � e �§v+u ÿ ý�m�<�g�o4m+hq>Êik<ãp�hjik< { ikp�|�>Ìv,;=ujojikg�>Chj>Ol,i�v+<:&j&q&Ã?=ý�;�u4ojik< { >Ìu ÿ >Cp=hj> { i�oq> �Õi�g=u ÿ v+�
u ÿ >Yoj>Êý�m+<�g�oHi�oH<=v+u"��<�v8�Õ< ?k�§>�o ÿ v�� u ÿ > { v,hjhq>Yojp�v,<�g=i�<�lðhq>Yl,ikv,<:v+�#>!� { |�;=oji�v+<:��v,h�i�<1}µi�ojiký�|�>$6 ò e

� � J � F "
�RZ�NYJ � Z

f hqv,;�<�g:7,D+*]p�ý è�é v��#!# �"�(Øg�m�uÃm�? { v,|�|k> { uw>Yg:m�u { >O<�ujhj>�.½v+� . �:m+oqo§>O<�>Yhql,i�>OoHý�>Ou��§>Y>O< � $,-]m+<�g�(�*;&
x >��õ?��H>Ohj>Øm+<�m+|�	µoj>Ogöi�<:u ÿ >Coj>Ym+h {Ãÿ ��v,hH$'i�l+l,o)ý�v,ojv,<=o)g�> { m
	�ik<�l�i�<1uwvEp ÿ v+ujv,<�o e &½<�u ÿ > { v+<�uj>��µu
v+��(+$Ê�Ønû?�ý�v�u ÿ - òG/'ò m�<�gC- ò 6 ò p=hjvµg�; { uji�v,<7�§>Yhq> { v,<�ojikg�>Yhq>Yg ? { v,<�ojikoquji�<�lðv,<
mð| m+hql,>C}�m+hjik>Ou�	
v+�P:�<�m+|so¤uÃm�uj>YoÕi�<1}+v,|k}µi�<=lKp ÿ v+uwv+<�oÌm+<�g���>Yhq�Qikv,<�o e 5Ìv�>O}µi�g�>O< { >Ø��v,h4<�>�� p ÿ 	µoji { oe�)m+o4��v,;=<�g e

!sv��§>Yh'|�ik�Qi~uwo2�§>Yhq>Eoq>Ou'v,<�u ÿ >]�:m+oqo'v���m�hj>Yoqv,<�m+< { >`�Õi~u ÿ $'ikl,l,o¤. |�i��+> { v,;�p�|ki�<�l,o4ujvQý�v,ojv+<�o
m+<�g8g�> { m
	µi�<�lùuwvùu��Hv p ÿ v+ujv,<�o e �Hv+;�<�g�oX�H>Ohj>�g�>Yhqik}+>Yg v+<8u ÿ >ö�:m+oqo�p�| m+<=>�v+�Êu ÿ >ö|�i�l ÿ uj>Yo¤u
o { m+| m�h4p�m+hquji { |�>Yo4v��Òu ÿ >���>Yhj�Ki�v+p ÿ v,ý�i { (+$'�Øn_o { >O<�m+hjikv e

� ACI,ACD%A � FÌA�Z

( �+* � e $Êm+l+i��Hm+hwm=? � e�d WUm+|�m+p�o���i#m+<=gï� e � >Op�p�>Y<=��>O|�g ?�" ÿ 	µo e !s>Ouju e������
	 þ � & &,- � � D�D <
� e $Êm+l+i��Hm+hwm=? d�e &½o ÿ i ÿ m+hjm=?P� e#d WUm+|�m+p�o���i%m+<=gÚ� e � >Op�p�>Y<=��>O|�g ?�" ÿ 	�o e �Ì>¥} e ��� 	 þ � &;&,- �
( � $1( e

( ( *]fEe �Hm+hjhqv,ojv�?�! e �§h�; {Ãÿ >OhY?'� e�d m+<1uwv,oO?�" ÿ 	µo e �Õ>O} e ����� þ � &;&;& �H*+-,D+*,*,D�<
! e �Hh�; {Ãÿ >YhY?'� e�d m�<�ujv,oY?� �;�h e " ÿ 	µo e 9 e � ��� þ (�*,*,* � $;� e

( - * �� %!�"%$Ì&42Hv,|k| e ?�" e�f ý�hj>O;�����������?�" ÿ 	µo e !#>¥uju e���� �! ûþ (+*,* � � $;& e
( 0 * �� %!�"%$Ì&42Hv,|k| e ?�" e�f ý�hj>O;�����������?�" ÿ 	µo e !#>¥uju e�� � �"	 þ � &;& & �§01- �+e
( D *]f !# %"%$ 2Hv+|�| e ?E� e �)m+hwm�uw>#����������?�" ÿ 	µo e !s>Ouqu e�� � 	  ûþ«(+*,*,* �4(�0 � <

!#-Q2Hv+|�| e ?�" e�f {Ãÿ m�hjg$���%������?�" ÿ 	µo e !s>Ouju e������ �ìþ (+*+*1( �)( $ <
3�" f !Ú2Hv,|�| e ? xðe=f ý=ý�i�>O<�g�i�����������?�" ÿ 	µo e !s>Ouqu e���� ����þ«(+*,*1( ��0,0 e

( 7 * �� %!�"%$Ì&�2Hv,|k| e ?�9 esf ý�g�m+|�|�m ÿ ���&���Î? � d >Um+h {Ãÿ >Yo]��v,hØ5'>O;=uwhjm+|%$'ikl,l,o]�Hv,oqv,<�oØi�<û �µuw>O<�g�>Yg
n
vµg�>Y|ko ��?=ujv�ý�>Øoj;=ý��Qi~ujuj>Yg�uwvK �;�h e " ÿ 	µo e 9 e

(�� * �� %!�"%$Ì&s2Hv,|k| e ?�9 e�f ý�g�m+|�|�m ÿ ���'���Î? � d >Ym+h {Ãÿ ��v,h�2 ÿ m+hql,>YgE$'ikl,l,o#�Hv,oqv,<�oÒm�u�!# %"Si�<Øl,>Y<=>Yhwm�|
(+$Ê�Øn ��?=uwv�ý�>Øoj;�ý��Kikuquw>OgöujvK %;=h e " ÿ 	�o e 9 e

(%$ * �� %!�"%$Ì&42Hv,|k| e ?�" e�f m+hj<=i�v(����������?�5'; { | e &½<�o¤uwh e m+<�gïn
>Ou ÿ e�)*� � � þ � & & � �4(+-,- <
�� %!�"%$Ì&42Hv,|k| e ?�" e�f ý�hj>O;�����������?�5Ì; { | e &½<�oqujh e m+<�gïn
>¥u ÿ e�)*�  	 þ � &;&,7 �KD � e

(%& * �� %!�"%$Ì& d i�|ki { v+< � hwm { ��>Yh�l,hqv,;�p ?Õ" e 2 ÿ v {Ãÿ ;�| m+�������Î?Õ5'; { | e &½<�oqujh e m+<�g n
>¥u ÿ e�) � ���
þ � & &;$ �H-,*�0 e

( � * *]��e�d ',v,o¤uwhwm�<�g-���%������?�2Hv,�Kp e " ÿ 	µo e 2Hv,�K� e.����� þ (�*,* � �)(�-;$ e

� *



( � �+*Ed�e 9,m+g�m {Ãÿ m+<=g
� e 6 e ! e �ìm�hjg�m+<�g � e � ym�oY?�2Hv,�Kp e " ÿ 	µo e 2Hv,�K� e���� � þ«(+*,*,* �H(+7,* e
( � ( *Ed�e 9,m+g�m {Ãÿ m+<=g
� e 6 e ! e �ìm�hjg�m+<�g � e � ym�oY?�2Hv,�Kp e " ÿ 	µo e 2Hv,�K� e  ��ìþ � &;&+0 �"D+*,- e
( � - *Ed�e 9,m+g�m {Ãÿ ?F� e "�| m { WY>1�öm+<�g�� e 6 e ! e �Úm+hjg ?�" ÿ 	µo e !s>Ouqu e���� ���ìþ � &;& � �4(Q&;$ e
( � 0 *Ed�e 2)m�uwm+<�i�����������?�" ÿ 	�o e !s>¥uju e���� ���Úþ � &;& � �§01-1( e
( � D * �� %!�"%$Ì&42Hv,|k| e ?�" e�f ý�hj>O;�����������?� �;�h e " ÿ 	µo e 9 e � � þ � &;&;$ ��D $ �,e
( � 7 *]fEe ! e �Ì>Ym+g ? �wn�v�g�i�:�>Yg�6�hj>1��;�>Y<1uwikoqu f <�m�|�	µojiko4v+� d >Um+h {Ãÿ �Õ>Yoj;=|kuwo]þ � ÿ >E2)!#o'n
>¥u ÿ vµg � �

i�< � �Úv,h ��o ÿ v,pRv+<û2Hv,<k:�g�>O< { >�!sik�Qi~uwo �=?�>Og e 6 e 9,m+�K>YoY? ! e !h	,v,<=oØm+<�g�� e "Ò>Ohjhqi�< ?#2) 9�Ì5
�Ì>Op�v+hqu'(+*,*+*�./*,* Dãþ (+*+*,* �Hp e $ �,e

( � � * " e 9,m+<�v+u	�j$�� $ f ��?�i�< �j" ÿ 	µoji { o%m�u�!� %"�( ��?1>Og e1xðe f |kuwm+hj>O|�|ki ? ��e¡d ',v,oqujhwm+<�g�m�<�g�6 e �m�Õi�hj<=>YhY?
2) 9�'5��Õ>Yp�v,hqu � & &,7�./*+* � þ � &;&,7 � �%v,| e (�?�-+*;& e

( � $ * �� %!�"%$Ì&�2Hv,|k| e ?�9 e1f ý�g�m+|k| m ÿ ��� ���Î? �qý�. uÃm+l,l+i�<�l�ik<Q�� %!#"%$'&zm�u�!# �" ��?1oq;�ý��Kikuquw>Yg�uwv] �;�h e
" ÿ 	µo e 9 e 2 e

� �



d >O|�> { uwikv,< ��m�uÃm �)m { ��l,hqv,;�<�g � N� >�_�� ò >�_ é ò½ò(õp ÿ v+ujv,<�o -,-;$ -+0 �,e D � & e D (Q&,7 e D �4& e ( 7,* � 7,* �
<�v�. & d � ��6 d � (�- (,( e & �]* e - ( �,e ( �Ø* e - -;& � 0 D �

��:�u � ( � ( e 0 �]* e ( � ( e - �Ø* e ( - ��� 0 ���
� � & $ e � �]* e ( $ e 7 �Ø* e ( (+7 � 01* �
$'"§2 & $ e 0 �]* e ( $ e - �Ø* e ( (+7 � 01* �

� m+ý�|�>E( @"- òG/'ò > %'% � N�ðoj>O|�> { uwikv,<ïik<�u ÿ >L	,>Um�h�(+*,*+*k@§u ÿ >�>¥},v,|k;=uwikv,<�v+��u ÿ >�g�m�uÃmQojm+�Kp�|�>5�Õiku ÿ
u ÿ >Sm+<�m�|�	µojiko { ;�uwo:iko:o ÿ v8�Õ< ��v,hQu ÿ >
��;�|k|'(+*,*,*ûg�m�uÃm oj>OuY? { v,�Kp�m+hq>Yg ujvÚu ÿ >
uwv�uÃm+|Ì>���p�> { uj>Yg
ý�m { ��l,hqv,;�<�g8þ�m+<�gïu ÿ > � N��ý�m { ��l,hqv,;�<�g �'m+<�gïu ÿ >E>DC { i�>O< { ik>YoÊ��v,h'$'ikl,l,oÌ�:m�ojoj>OoÊv+�2D�* x >��4� { j
m+<�g � *,* x >���� { j e�� ÿ >C>Yhqhjv,hqoHv,<Ku ÿ >Êý�m { ��l,hjv+;�<�g�o4m�hj>Êo¤uÃm�uji�o¤uwi { m+|�v,<�|�	 e�� ÿ >Coquwm�uwikoquwi { m+|�>Ohjhjv+h
v,<�u ÿ >]>DC { i�>O< { ik>YoÌi�o � ./( �ãe

d >Y|k> { uji�v,< ��m�uwm �)m { �µl+hjv,;�<=g >1_�� ò >1_ é ò½ò(õp ÿ v+uwv,<=o (�0 ( $ e $ � �,e�� -,7 � -,7 �
<�v�.½& d ���+6 d � D D e - �Ø* e D (,( � - ���
:=u 
 �=< � * �,e D �Ø* e ( � � � (;� �

� m+ý�|�>ã-k@7- ò�/'ò > %'% 
 g 
 è oj>Y|k> { uwi�v+< i�<ìu ÿ > 	,>Um�hK(+*,*,*k@�u ÿ >�>O},v+|�;=uji�v,<ìv��Ìu ÿ >�g�m�uwmSowm+�Kp�|k>
�Õiku ÿ u ÿ >:m�<�m+|�	µoqi�o { ;=ujoEi�o]o ÿ v��Õ< uwv,l,>¥u ÿ >Oh`�Õi~u ÿ u ÿ >�uwv+uwm+|%>���p�> { uj>Yg ý�m { ��l,hqv,;�<�g þZ�Õiku ÿ u ÿ >
{ v+hjhj>Oojp�v,<�g�ik<�l�oquÃm�uwi�o¤uwi { m+|Ò>Yhjhqv,hjo �]m�<�gRu ÿ >K> C { ik>Y< { i�>OoØ��v+h�$Ìi�l,l+o��:m+oqoj>Oo]v��eD+* x >��4� { j m+<�g
� *,* x >���� { j þZ�Õi~u ÿ � .¤( � v+�Òoquwm�uwikoquwi { m+| >Yhjhqv,h � e

d >Y|k> { uwi�v+< ��m�uwm �)m { �µl+hjv,;�<=g �� �� � N� %'% >�_�� ò >�_ é ò½òp�hj>Ooj>O|�> { uwikv,< � *;�;� � � ( �+e ( � � e & � � � * e 7 � � e & � * e 7 �Ø* e $ 7,* � 7+0 �
(;%B>)@ ���� dH( -,D ) 2w0�( ) * $;� & &1(�0 e D � � e ( & � D e � � � e�� $ e $ �Ø* e � D+* � D+7 �

\8� � � � � $ ) (�*,7 (+*,* e * �Ø- e - � & �,e ( �Ø- e ( $ e $ �Ø* e � D+* � D+7 �
�� ��b},>¥uwv � - & e * �Ø* e � �+e ( �Ø* e - � e $ �Ø* e � 0 $ � D+- �

/�� 3 � 7 7 e 7 �Ø* e 7 * e D �Ø* e ( 7 e�� �Ø* e 7 0,0 � D+* �

� m+ý�|�>
0 @ - ò!/'ò > %'% � N� oq>Y|�> { uji�v,< ik< u ÿ >&	,>Ym+h�(+*,*+*k@Su ÿ >
>O}+v,|�;=uji�v,< v+��u ÿ >
g�m�uwmÚowm+�Kp�|k>
�Õiku ÿ u ÿ >�m+<�m+|�	µoji�o { ;=ujo4i�o§o ÿ v8�Õ< ?=ujv,l,>¥u ÿ >Oh��Õiku ÿ u ÿ >'uwv+uwm+|�>!��p�> { uw>Og
ý�m { ��l,hjv,;=<�gûþ«m+<=gãuwvEu ÿ >
� �	�Wm+<=g � N� %'% >!��p�> { uÃm�uwi�v+<�o �]m+<�g { v+hjhj>Oojp�v,<�g�ik<�lSo¤uÃm�uji�oquji { m+|%>Yhjhqv,hjo eS� ÿ >ã>DC { i�>O< { ik>YoE��v+h
$'ikl,l,o§�:m+oqoj>Oo)v+� D+* x >���� { j m�<�g � *,* x >��4� { j m+hj>Co ÿ v8�Õ<öi�<Qu ÿ >C|�m+oqu§u��Hv { v,|�;��K<�oO?�m+<�g ÿ mU},>
m+oqojv { i m�uw>Ygöo¤uÃm�uji�oquji { m+| >Yhqhjv,hqoÕv+� � .¤( �ãe

� (



< > ? � N�8%'% � N� %'% 
 g 
 è %'%
þ x >�� � þ�p�ý è�é � � f���f nS2 � f��Òf nS2 � f���f nS2
� $,- 0 & 0 ( e 7�0��Ø* e�� ( ( �,e D & �Ø* e 7 D 5 5
� $;& � D+- $ 7 e $ D �Ø* e -,- D 0 e $1( �Ø* e D�D � �+e �+* �Ø* e 0,0
� &1( (+7 * �,e�� � �Ø* e *,D � * e &,- �Ø* e�� - * * e (;� �Ø* e * �
� &,7 �;� 0 - e (�0��Ø* e�� D ( ( e ( & �Ø* e (�7 ( * e 71( �Ø* e�� D
(+*,* $,D 0 - e�� D �Ø* e�� D ( ( e - � �Ø* e (�0 * * e 7,* �Ø* e�� D
(+*1( 0�( - �,e 7+7 �Ø* e *;$ � * e &;& �Ø* e�� D * * e ( D �Ø* e * �
(+*,D � $ - - e�� - �Ø* e�� * ( ( e 01* �Ø* e (Q& * * e 7 � �Ø* e�� 7
(+*,7 e D D D - ( e (�* �Ø* e�� * 0 �,e D $ �Ø* e (+( * * e ( & �Ø* e * �
(+* � $+0 - - e���� �Ø* e�� 0 * ( e D $ �Ø* e - � * * e 7;& �Ø* e�� �
� 3 � 7+0 � -1( (;� e�� D �Ø* e -;$ � & � & e 0 & � �,e *+7 - D e *,- �Ø* e D D

� m+ý�|�>=D @ d >Y|k> { uw>YgRg�m�uÃmQ��v+h5- ò / ò p�hqv�g=; { uji�v,<Rm�<�g { v+hjhj>Oojp�v,<�g�ik<�lãý�m { �µl+hjv,;�<=gû>!��p�> { uÃm�uwi�v+<�o
��v,hÊu ÿ >Eu ÿ hj>O>õuwv,p�v,|�v+l,i�>OoÊm+<=gùm+|�|�g�m�uwmãowm+�Kp�|�>Oo { v+<�ojikg�>Yhq>Yg e]� ÿ >ð>Yhqhjv,hqo�v,<Su ÿ >õý�m { ��l,hqv,;�<�g
m+hq>]o¤uÃm�uji�o¤uwi { m+| v+<�|�	 e

d >O|�> { uwikv,< ��m�uÃm �)m { ��l,hqv,;�<�g � N� >�_ é ò½ò<�v�. & d � ��6 d � $ $ �+( e 7 �]* e $ 7;� e $ �]* e D D+- �
:=u ��0 7�0 e�� �]* e � 7 �,e�� �]* e D 0 & �
� � 7 � D�D e � �]* e � D+( e � �]* e 0 0 & �
$'"§2 DQ& D�- e $ �]* e 7 D�* e & �]* e 0 0 & �
ý�. uwm+l ( � (+( e $ �]* e 0 ( �,e 0��]* e ( 017 �

� m+ý�|�>�7k@$- ò 6 ò > %'% M NM m�<�m+|�	µoqi�o+@§u ÿ > { v,�Kp�m+hqi�ojv+<ïv+��g�m�uÃmQm+<�gùnS2î>¥},>O<�ujo�oj>O|�> { uw>OgRi�<ï>Ym {Ãÿ
m+<�m�|�	µojiko]|k>O}+>Y|%��v,h]m+|�|�g�m�uÃm eQ� ÿ > � N��þ %'% � { v+<�ujhjiký�;=uwikv,<ùi�o]o ÿ v8�Õ<ìoq>Yp�m�hwm�uj>Y|�	 eã� ÿ >Q> C { ik>Y< { 	
��v,hÌu ÿ >õoq>Y|k> { uji�v,<ïv+��m7- ò 6 ò oqi�l,<�m+|P�Õi~u ÿ � ��� a � *,* x >���� { j m+<=g���� � a � < � p�hqv�g�; { >Ygùm�u
< >�aØ(+*,7 x >�� i�oØo ÿ v8�Õ<Úi�<ùu ÿ >K|�m+oqu { v,|�;��K< þ�u ÿ > { v,hqhj>Yoqp�v+<�g�i�<=l
o¤uÃm�uji�oquji { m+|�>Yhqhjv,hqo�ý�>Yik<�löv+�
� ./( � � e

d >Y|�> { uji�v,< ��m�uwm �)m { �µl+hjv,;�<=g � N�
<�v�. & d ���+6 d � � 7 � - e � �Ø* e - � - e�� �Ø* e -
/'ò �:m+oqo � * � * e - �Ø* e - & e � �Ø* e -

� � D D e & �Ø* e ( D e 0��Ø* e (
$Ê"�2 - ( e � �Ø* e ( ( e 0��Ø* e��

� m+ý�|�>�� @H- ò 6 ò > � N� %'%'%zþZ% ��m+<�m+|�	µojiko+@õu ÿ > { v+�Qp�m�hji�oqv,<Úv��Õg�m�uÃmïm+<�g8nS2 oj>O|�> { uw>Og i�<ì>Ym {Ãÿ
m+<�m�|�	µojiko4|�>O}+>Y| ��v,hÕm�|�| g�m�uÃmði�o4o ÿ v8�Õ< e§� ÿ >]>Ohjhqv,hÕv,<�u ÿ >�nS2 iko4oquwm�uwikoquwi { m+|�v,<�|�	 e

� -



���������	�

0

2

4

6

8

10

12

14

16

1 1.2 1.4
(Eγ1+Eγ2)/Eret

nb
. e

ve
nt

s

(Eγ1-Eγ2)/Eret

nb
. e

ve
nt

s

0

1

2

3

4

5

6

0 0.25 0.5 0.75 1

0

2

4

6

8

10

12

14

50 75 100 125 150
Mjj (GeV/c2)

nb
. e

ve
nt

s

Mγγ (GeV/c2)

nb
. e

ve
nt

s

0

1

2

3

4

5

6

7

0 25 50 75 100

6zikl,;�hj> � @I- ò!/'ò > %?% � N� e'� ÿ >Eujv,pSp�|kv+uwo'o ÿ v8�bu ÿ >Eoj;�� þ�|k>O� u �Õm+<�gïg�i�_�>Yhq>Y< { >öþ�hqi�l ÿ u �4v+��u ÿ >
u��§vãp ÿ v+ujv,<ï>O<�>Yhql,i�>Oo'g=ik}µi�g�>Ogïý,	öu ÿ >]hwm�g�i m�ujik}+>]hq>Ouj;�hj<S>O<�>Yhql�	�ý�>¥��v,hj>Øu ÿ > { ;�uÊv,<�u ÿ >]>Y<=>Yhjl 	
g�i�_ >Ohj>Y< { >�þ�ik<�g�i { m�uj>YgRý,	ïu ÿ >�m+hjhqv8� � eE� ÿ >Ký�v+uquwv,� p�|�v�uwoCo ÿ v8� u ÿ >ðhj> { v,<�o¤uwhq; { uj>YgÚik<1}+m�hji m�<�u
'q>Ou¤. 'q>¥u4�:m�ojo]þ�|k>O� u �Hm+<�gãu ÿ >5:�ujuj>Yg�$'ikl,l,o)�Qm+ojo�þ�hjikl ÿ u � e�� ÿ >���;�|�|�g�m�uwmõoj>OuEþ�g�v+uwo �§i�o { v,�Kp�m+hj>Og
uwv�u ÿ > d n ý�m { ��l,hjv,;=<�g þ�o ÿ m+g�>Og�m+hj>Ym �Øm+<�g u��§v3- ò!/'ò oji�l+<�m+|�o1@Q�Õi~u ÿ � ��� aLD+* x >���� { j m+<�g
� ��� a � *,* x >���� { j þ�u ÿ i { �Q|�i�<=>Yo ��?�o ÿ v��Õ< �Õiku ÿ m�hjý�i~uwhwm�h 	ã<=v,hj�Qm+|�i�WUm�uji�v,< e

� 0



� ��� ���	�

0

0.5

1

1.5

2

2.5

0 20 40 60 80 100 120

Mγγ (GeV/c2)

# 
ev

en
ts

 / 
G

eV
/c

2

0

1

2

3

4

0 20 40 60 80 100 120

Mγγ (GeV/c2)

# 
ev

en
ts

 / 
5 

G
eV

/c
2

6zikl,;�hj>E( @e- ò!/Ìò > %'% 
 g 
 è þ�ujv,p �Ìm+<�g�- ò�/'ò > %'% � N� þ�ý�v+uquwv,� � e)� ÿ >õi�<1}�m+hji�m+<1uÌ�:m+oqoj>Oo�� � �
m�uQu ÿ >R|�m+oqu:oj>Y|k> { uwi�v+< |�>¥},>Y|Ì��v,h�m+|k|Ìm+<�m+|�	�oq>Yg g�m�uÃm þ�g=v+uwo �:m+hj> { v,�Kp�m+hq>Yg ujvÚu ÿ > d n ý�m { �,.
l,hqv,;�<�gû>���p�> { uwm�uwikv,<�o:þ�o ÿ m+g�>Og ÿ i�o¤uwv,l+hwm+� �¥?#m+<=g - ò�/'ò ojikl,<�m+|ko�v+�eD+*�m+<�g � *,* x >��4� { j þ uwv,p��
m+<�g &,D x >��4� { j þ�ý�v+ujujv,� ��?=o ÿ v8�Õ<&�Õiku ÿ m+hjý�i~uwhjm+h 	:<�v,hj�Qm+|ki WUm�uwi�v+< e

� D



Mh(GeV/c2)

σhZ
/σ

SM
 .B

R
(h

→
γγ

)

BR
expected limit
observed limit

DELPHI

prelim
inary

10
-2

10
-1

1

20 40 60 80 100

6zikl,;�hj>Ì-k@ &,D � 2)!R|�ik�Qi~u�v,<Qu ÿ >5- ò / ò p�hjvµg�; { uwikv,< { hjv,oqo¤.½oq> { uwi�v+<ã<�v,hq�:m+|ki WO>Ygðuwv]u ÿ > d n }�m+|�;=>
� �"��þ - ò > %?% � e �Hv+u ÿ u ÿ >�v,ý�oj>Ohq}+>Ygbþ ��;�|�|4|ki�<�> �õm+<�g�u ÿ >�>���p�> { uj>Yg |ki��Kikujo�þ�g�m+o ÿ >Og |�ik<�> �
m+hq>ão ÿ v8�Õ< eùf |�ojvïo ÿ v8�Õ<�i�oEu ÿ >:��>Ohj�Ki�v,p ÿ v,ý�i { �"�[þ�g�v�ujuw>Og |�ik<�> ��?�v,ý=uwm+i�<�>Ogìý,	 ��>Y>Yp=i�<�lSu ÿ >
d n { v,;�p=|�i�<=l,oØv+�)u ÿ >:$Ìi�l,l,o�ujvïý�v,ojv,< p�m+ikhjo]m+<�g oj>Ouquwik<�l
u ÿ > - ò 8 N8 { v+;�p�|�ik<�l,o�uwvï* eãf &,D �
2)!Ú�Qm+ojoÕ|ki��Kiku)ikoÕl,ik}+>Y<�ý 	�u ÿ >Øi�<1uw>Ohjoq> { uji�v,<�v+�Òu ÿ > { hqv,ojo/.½oq> { uji�v,<
|�ik�Qi~u4m+<�göu ÿ >���� { ;�h¤},>õm�u
� *+0 e���x >��4� { j þ � *+0 e 7 x >���� { j >���p�> { uj>Yg � e

� 7



��������� �

0

1

2

3

4

5

6

7

0 50 100 150 200
0

0.25
0.5

0.75
1

1.25
1.5

1.75
2

2.25
2.5

0 25 50 75 100

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5

0 50 100 150 200

MA
0 (GeV/c2)

nb
. e

ve
nt

s

Mh
0 (GeV/c2)

nb
. e

ve
nt

s

MA
0 (GeV/c2)

nb
. e

ve
nt

s

btag

nb
. e

ve
nt

s

0

2.5

5

7.5

10

12.5

15

17.5

20

22.5

-5 -2.5 0 2.5 5

6zikl,;�hj>%0 @ - ò 6 òK> %?% MGNM m+<�m+|�	µoji�o eÒ� ÿ >Hhj> { v,<=oquwhq; { uj>Yg=6 ò m+<�g=- ò �Qm+ojoq>Yo�m�u�u ÿ >2:�<�m+|�oj>O|�> { uwikv,<
|�>¥},>O|%m+hj>�o ÿ v��Õ<ûi�<Ru ÿ >ðuwv,pùp�|kv+uwoC��v,h�g�m�uÃmöm+<�gû>���p�> { uw>Yg d n ý�m { ��l,hjv+;�<�gÚik<ûm+|�|Òg�m�uÃm�oq>Ouwo e
� ÿ >Ì|�v8�§>Yh%p�|�v�uwo%o ÿ v8� u ÿ >e:�ujuj>Yg 'q>Ouq. 'q>Ou��Qm+ojo���v,h%>O}+>Y<1uwo§oj>O|�> { uw>Og:i�<Ký�v+u ÿ u ÿ >I- ò 6 ò m+<�g - ò!/'ò
m+<�m�|�	µoj>Oo'm�<�g�u ÿ >Øg�i�o¤uwhqi�ý�;=uji�v,<:v+�zu ÿ >Øý�. uwm+lõ}�m+hji�m+ý�|�>F'q;�oquÌý�>O��v,hq>Øu ÿ > { ;=u'm�u)./( e

� �



Mh(GeV/c2)

si
n2 δ

DELPHI

prelim
inary

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 20 40 60 80 100

6zikl,;�hj> D @6&,D � 2)! |�i��KikujoØv,<Úu ÿ >�- ò�/'ò m+<�g0- ò 6 ò p�hjvµg�; { uwi�v+< { hqv,ojo/.½oj> { uji�v,<�oð>!��p�hj>Oojoj>Og ik<
uw>Ohj�KoÊv+��oji�< j l e ��m�|�;�>OoÊm+ý�v�},>Eu ÿ >X- ò / ò { ;�h¤},>�m+<�gïý�>O|�v8� u ÿ >=- ò 6 ò { ;�hq}+>YoKþ�o ÿ v8�Õ<S��v,h'u��§v
g�i�_ >Ohj>Y<1u � � � }�m+|k;�>Yo1@2D+* x >��4� { j m+<=g � � D x >��4� { j �)m+hj>Ø>�� { |�;�g�>Og e

� $



6zikl,;�hj>�7 @ � ÿ >Qo ÿ m+g�>Ogìm+hq>Um+o { v,hjhq>Yojp�v,<�gùuwv�hj>Ol,i�v+<�o�>�� { |k;�g�>Ogìm�u &,D � 2)! ��v,hØm+|k| lQ}�m+|k;�>Yo e
� ÿ >�p�|kv+uCiko�g�ik}µi�g=>YgRi�<Rhq>Yl,ikv,<�o�m {Y{ v+hjg�ik<�l�uwvãu ÿ >ðg�v,�Ki�<�m+<1u�g=> { m
	R�Kvµg�>YoCv��K- ò m+<�g36 ò ?#m+o
>���p�|�m+i�<=>YgÚik< u ÿ >Quj>��µu e
� ÿ > { ;=hq},>Ooõo ÿ v�� u ÿ >:>!� { |�;�oqi�v,<=o���hjv+� !# %" � g�m�uwm=?zý�m+oj>Ogìv,<Úu ÿ >
uwv�uÃm+|sm�<�g
ik<1}�ikojiký�|�> �Õikg=u ÿ v+��u ÿ > /Ìò e

� &


