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�&�	a�jqmXi�cfg�h�lqtkmXl�jqh)~�mXmXj�jqpkm�e!��hov�m�j�z�h�ldm�(��^cwlqmX~�mXg4j�aXx
² ldh&h!�*z�cf�w�+�>m)��cwv�mXg¢cfg¢jdpkm5gkmX�4j�a�m�|Mjqcwh�g�jdh�adpkhoz jdp�eoj
h��klP�fe_j�jdc}|BmOiklqhov&cftkmZaPe ad�k�>mB�si�h�gkmXg4jqcfe!��r<jdcf~�m#e!�w��h!lqc�jqpk~8�¡h!l
` a�c}e_g�h!ikjdcfh!g^aZx

�Opkm�p^h!~�h!��mXgkmZh!�^a#iklqh!i>mXldj��Uade\�sa+À Ã��\Å�@
� À ~�e_�2º�oWJK{ZU!�4¼³ÅgF Á� � À ~�e_�*ºd��oWJ��Z{ZU���¼»ÅEL



�Op4��aKz#m�|Ze_g�~��k��jqcwi^�w�5jdp^m�cfgkcwjdc}e_�Oa�jqh&|��	iklqc}|Bm�ºV;gf�¼�e_g�t
jdpkm�a�jdlqcw��m�ikldc}|Bmc{ �&�åe�|Bh�g^a�jqe_g4jD� e_g^t�iklqc}|Bm¸jdpkc}a
p4�&i>h_jqpkmBjqcf|Ze_�¥h�isjdcfh!g�x)�Opkm,tsm�a�cflqmZt	h!ikjdcfh!g�voe_�f�km,c}a�jqpkmXg
h!�sj�e_cfgkmZt��&��tscfv&cftscfgk��jdp^cfa�p&�&i>h_jdp^mBjdc}|Xe!�Rh!isjqcwh�g	ikldc}|Bm��&���x7�@h�mXg^ad�klqm�jdp^e_j�e�ikldh�i�mZl�cwg4jqmX�!l�e_��i^ldc}|Bm�|Ze_g���m
e!aqa�cf�!gkm�t�jdh�m�e!|�p�gkhstsm�º±mB�k|BmZisj jqpkm�lqh&h_j gkhstsm\¼M� � cfa
tsmB£^g^mZt�e!a#�¡h��w�fhoz�a�@
� uåºd�ML Ã + ;gf N ¼ ~ ��� 63_ 8�mB�si��³ºd� L +�N O JKI_¼18xA�Ã N�� 8 6��vLº¡Ä^xfÁ!Á\¼

��h_jqm�jdp�eoj\�	� ��
��� ��� x  5m/z�cf�w�Ladpkhoz��}eojqmXl�jqp^eoj jdpkc}a��z�h�ld�saZx
�bmB�&j¢e�jdlqcwg^h!~�cfe!���}eojdjdc}|Bm�cfa¸|Bh�g^a�jqld��|Mjdm�t�jdh¨ikldc}|Bm

jdpkc}a)p&�&i>h_jdp^mBjdc}|Xe!��h�isjdcfh!g�x ��h!jdm�jdp^e_j)jdp^m¸a�jdhs|��8ikldc}|Bm
h_�/jqpkm	ldh&h_j�gkhstsm¢º�; f @ f ¼,c}a�m�(4�^e!� jqhW��; f x O � �kl���h�e_�
cfa jdh�£�g^t�cfg�jqmX��lqe!�Ka�jqhs|���iklqc}|BmZaK;Pa�@ k �¡h�l�� � b � 6R�� � e � Ã�b�xD�bmX£^gkm�jdpkm 	+r³�fh!�_r³iklqcf|XmUh_�*a�jqh&|���i^ldc}|Bm 	 �
e!a��fg@º�	 � _ 	/¼�e_g�t��ta�@ k uåº>I J � L +�N O ¼�br] =MA�Ãkº>b�J e4¼ N � ]^=2x; a @ kUz�cf�w�#�>m�adh!~�m�cwg4jqmX�!mZlKz�pkh4a�m��K;gfBr³�fh!�_r³iklqcf|Xm���mZ�wh�gk��a
jdh	jdp^m��¡h!�f�whoz�cfgk�	cwg4jqmXlqv\e!�b|BmZg4jdmXlqmZt¸e_lqh!�^g^t�� a @ k�@�º�� a�@ k J� LØÃ +�N � ] =%U�� a�@ k�Ac�ML Ã +�N � ] =d¼Mx  �m�|Xe!�w�� a�@ k�jqpkm��wh��_r³iklqcf|Xm
|BmXg4jqmXl��¡h!l ; a @ k!x��Pe_��mUjqpkm�Ãor»jqcw~�mXr³a�jdmZi�jdlqcwg^h!~�cfe!�O�fe_j�jdc}|Bm
cwg*$Pcw��x �	e!aUe!g�mX�ke_~�ik�fm!x��Opkm��^r³e_�scfa�~�e_lq�sanjdpkm�jqcw~�m
a�jqmXi�cfg�jdpkm��fe_j�jdc}|Bm���e!g^t8jdpkm��4r³e_�&c}a tsmZgkh_jqmZa���;gfMr³�fh!�_r
ikldc}|Bm�aXx �¥e!|�p¢�fh!�!r<i^ldc}|Bm |XmXg4jdmZl,c}a�tsmZikc}|Mjdm�t�e!a�e�pkh��w�fhoz
|Bcflq|X�wm�x �¥e!|�p{tkh_j�jqmZt��fcfgkm�admX��~nmZg4j)��mZ�!cfg^a)e_j��ta�@ k e_g�t
mXg^tka¸eoj��ta � � @ k � � x�Op^m�ad�wh�i�m�a�h_��jqpkmZadm�tkh_j�jqmZt(�fcfgkmZa
ldmZikldm�a�mZg4j/jdpkm�mB�si>mZ|BjdmZt��!lqhozOjdp�l�eojqm,h_��jqpkm��wh���e_lqcwjdpk~�c}|
a�jqh&|���iklqcf|Xm!��ºdI
J �ML +�N O ¼ ] =MxO�Opkm/cfg4jdmX��lqe!�®a�jqhs|��,iklqcf|Xm+�¡h!l
mZe!|�p�gkhstsm�cfa�tsmXi^cf|BjdmZt¢e�a,e�adh!�fc}t¢|Bcflq|X�wm�x��Pe_��mT; O @ f e!ae_g mX�se!~�ik�wm�x���m�|Xe!�^a�m�� O @ f F¿ºdI JD� L +�N O ¼kÃ�] =3A�Ä N � ] =B�
jdpkm<��;gfXr<�fh!�!r<i^ldc}|Bm�h!�/; O @ f*adpkh��k�ftU�±e_�f�2z�c�jqpkcwg�jdp^m cfg4jdmXlqvoe_�º�� O @ f J�� LØÃ +�N � ] =%U�� O @ f6A �ML Ã +�N � ] =d¼Bx@�Opkm#iklqh&h_�kcfgKa�m�|Mjqcwh�g
+ xfÁ!xfÁ�adpkhoz�a�jdp^e_j�jqpkmXlqm	cfa�e!�wzOe\�sa�e_j��fmZe�a�j�h!g^m5cfg4jdmZ�!mXl
z�pkh�adm���;gfMr³�fh!�_r³iklqcf|Xmb�±e!�w�}aOz�cwjdpkcfg�jdpkm/aqe_c}t�cwg4jdmZldvoe!�»x

�Op^m*�^lqe!g^|�pkcfgk�Kiklqh!��e_�kcf�wcwjdcfmZa¥�¡h!lOm�e!|�p,g^h&tkm*e!ldm*|Bh!~nr
ik�sjdm�t�e�a��¡h!�f�whoz�aZx �Pe_�!m5e�g^h&tkm5z�cwjdp8iklqcf|Xm�;Ba @ k x /�mBr
|Xe_�f��jqp^eoj�jdp^m)iklqh!�^e!�kcf�wcwjdcfmZaU�¡h!l�jdpkm5a�jqh&|��¸iklqcf|Xm)~�hov&cwg^�
jdh�;Pa � � @ k �[;Pa � � @ k � � �Re!g^t�;Pa � � @ k � O e!ldm��!���7� B ��e_g�t������
ldm�a�i>mZ|Bjdcfv!mX�f�!x?� mB£^g^m��¥�! ¥�^e_g^t#")e�a#�¡h!�f�whoz�a�@

� u �fg�º�; a � � @ k _�; a @ k�¼/J$�?Uº¡Ä^xfÁ�Ã�¼
 u �fg�º�; a � � @ k � � _�; a�@ k�¼/J$�?Uº¡Ä^xfÁ��4¼
" u �fg�º�; a � � @ k � O _�; a�@ k�¼/J$�?Uº¡Ä^xfÁXÄ&¼

z�pkmXlqm+��cfa+tsmX£^gkm�t)cfg=� (>xLº �kx + ¼BxK�Opkm��kl�e_g^|�pkcfgk��ikldh��^eor

$ à@Ñ�Î»ÊRÎ<û\ÌqÎ%'&�(�×Øç®Ð\Ñ�Î@Ð\Ê�Ö�Ê�ç»ç³Ì�Í»è*Ì�Ð*×ØÐBÎ»Ê�ÝMÊ�Í@ç<×ØÐ\Ö�ÊRý_Ñ�Î<û'%�Ì�Ð\ü&�(#Ì�Í»ÊRÐ\Ñ�Î�Ð\Ê�Ö�Ê�ç»ç³Ì�Í»è ×ØÐBÎ<Ê�ÝMÊ�Í<ç�ß�Î»ÑZÑ\é

Logarithmic
Stock Price

Time1 2

0,2C

tC ∆− σ25.00,2

tC ∆+ σ25.00,2

0

0,1C

1,1C

2,1C

4,2C

3,2C

2,2C

1,2C

tr ∆−= )5.0( 2σ�����

$Pcf�!�klqm#�M@ S ,	- 
/°��D. - / Ww. 0 
�Yo° « ¬6��°±[ 0 ��[sWXW�°±]�.¢¬*)�.4Y�K; f - 0±¬ 2.- 0@Yo°±]E.&V �
�^cw�fc�jqcwm�a�aqeojdc}a��¡�

� � � A���B+ �A%� � " F � Uº±Ä^xfÁ + ¼
� � � O A���B, O A%� � " O F ��e_lwUº±Ä^xfÁ�,4¼

� � A%��B�A%� � F Á�Uº±Ä^xfÁ\Â!¼

z�p^mXlqm?��e!l�c}a�tsmB£�gkmZtncfg � (>xkº-�^x ,4¼Mx�� (&aZxkº¡Ä^xfÁ + ¼Pe_g^t�º¡Ä�xwÁ�,�¼
~�e_jq|�p¢jqpkm	~nm�e_g8e_g^t�jqpkm	voe_lqcfe!g^|Bm h!�/jdp^m5�fh!�4e_lqc�jqpk~�cf|
a�jdhs|���i^ldc}|Bm��#lqmZadi>mZ|Mjqcwv�mX�f�!x8y�mXg�|Bm�h!�^lU�fe_j�jqcf|Xm |Bh!g&v�mXlq�!mZa
z#mZe!�&�w�njdh�jdp^m*�fh!��gkh!lq~�e_�>a�jqh&|���i^ldc}|Bm*iklqh&|XmZaqaXxL�Op^e_j � (4aZx
º±Ä^xfÁ + ¼ &2º±Ä^xfÁ\Â!¼���cwv�mnvoe!�wc}t5�klqe!g^|�pkcfgk��iklqh!�^e!�kcw�fcwjdcfmZa+z�cf�w���>m
i^ldhov�mZtUcfg�a�m�|Mjqcwh�g + xwÁ�x Ãkx
- � Yo¬®¬/.
` ikldh&h!�*c}aU��cwv�mXg¸jdh�adpkhoz jdp^e_j,h!�kl�e_ikiklqh�e�|�p�i^ldhov&c}tsmZa
e�ad�k�>mB�si>h!gkmZg�jqcfe!��r<jdcf~�m,e_�f�!h�ldcwjdp^~ �¡h!l�iklqcf|Xcwgk� ` a�c}e_g�h�isr
jqcwh�g^aZx��Opkm�iklqh&h_�Lcfa��kldh��!mZg��ki�cfg4jdh�j�z#h�i^e_ldjqaZx $Pcflqa�jZ��z�m
z�cf�f��adpkhoz�jdp^e_j�e�voe_�fcft	�}eojdjdc}|Bm�cfa�|Bh!g�a�jqld�^|Bjdm�tEx ��mB�&jnz�m
z�cf�f�^a�p^hoz�jdp�eoj�jqpkm�mB�ke!|Bj�iklqcf|Xcwgk�/e!�w��h!lqc�jqpk~{�^e�a�m�tKh�gnjdpkc}a
�}eojdjdc}|Bm+lq�kg^a�cfg�ad�k�>mB�si>h!gkmZg�jqcfe!�Ejdcf~�m!x
-��±© 0 [ 0±°»@°±W21¸¬3.�W54/. �¥[sWZWZ°»]�.
-��±©>�±© 6+7 °»VXWw. « ]�.¢¬/. ªB« Ww. 2 Yo[ 0 / W�¬®]98 � Yo°»]�.&V  ¢pkmXg
|Xh!g^a�jdlq�^|Bjdcfgk��jdp^m�jdlqcfgkh!~�c}e_���fe_j�jdc}|Bm���e_g(cfg�jqmX��lqe!��a�jdhs|��
i^ldc}|Bm�cfa�e!aqadcw��gkmZt5jqh�m�e!|�p�gkhstsm�x "�h!lqm�adi>mZ|Bcw£�|Ze_�f�w���G; a @ k
adpkh��k�ftn�>mbe_g�cfg4jdmZ�!mXlRz�p^h�adm`��; f r<�fh!�!r<iklqc}|Bm#�±e_�f�fa�cwg º��ta @ k J�ML Ã +�N � ] =%U�� a�@ k<A � LØÃ +�N � ] =�¼Bx��@h5mZg^ad�kldm�jqp^eoj,ad�^|�p¢e_g



cwg4jdmZ�!mZl#mX�scfa�jqaZ�kcwjba��s�U|XmZa#jdhUadpkhoz¢jqp^eoj

��� (������
	������� �����
� ������� �! #"�$%���
	������� �&$%�
� �'�(�)� �! *",+.-0/��
� �kl���h�e!�Rgkhozåc}a+jdh adpkhozåjdp^e_j/h!�kl/|�pkh�cf|Xm�h_��� cwg � (>x
º¡Ä^xfÁ!Á\¼�aqeojdc}a�£^mZa�jqpkm�e!��hov�m�cwg^m�(4�^e_�fcwj��!x  ¢cwjdpkh��sj��fh�aqaUh!�
�!mXg^mXl�e_�fc�j�����h�gk�f� jqpkm�|Xe�a�m ; � @ O � cfaP|Bh�g^adcftsmZldm�t/e!aPmX�&i@º�� a�@ k1A� LØÃ +�N � ] =�¼9J�mB�si�º��ta @ k J�� LØÃ +�N � ] =�¼*c}a+~�cwgkcf~�c54ZmZt5z�pkmZgb9F 6�e_g^t�e�F�Ã�6Rx��Op&�^a�cwj*ad�s�U|Bm�a�jdh�a�pkhoz8jqp^eoj*h!�kl��
ade_jdc}a�£^m�a

�21�; ~ �f � ~)3*465 784:9 � f�; O�<>= � � S J � ~ f�; O�<>= � � S@? ~ � L
¹ug^tsmXm�tE�

&�A �(CB A,D 465 784�E B (�F $@G#H6I J�KML B A (�F $@G#HNI J�KPO A �Q &�A �( Ê@RZËTS � �'U VXW $ L�Y ��Z\[�ÿXW^] Z`_`abcE B (�F $@G#H6I J�KdL B A (�F $@G#HNI J�K8O A �e &�A �( Ê@RZËTS � �'U VXW $fL�Y ��Z\[�ÿXW^] Z`_`aMg�� �'U ÿXVXWih Zjg�_ ���V�é �lk �nm
� �'U ÿXV & (XW � A � h _,g>Z*Ê@RZËTS � �'U VXW $ LoY ��Zc[�ÿXW^] Z`_naQ B�prq I s6t@uz�pkmZldm � (�x®º + xfÁ�24¼�pkh��ft^a���m�|Xe!�^a�mB (�F $@G#H6I J�KdL B A (�F $@G#HNI J�Krv E �w[ �'U ÿXVXWx] y&z O!L � Q �'U ÿXVXW^] y{z
U

- �»©6� , 0 [ 0±°»@°±W 1�¬/.�4KYo[ « ]�4@° «32 � Yo¬�TP[sTL°d0»°¡W�°d.&V ¹ugKjdpkc}a
a�m�|Mjdcfh!g��®z�m�z�cf�w�¥ikldhov�mKjqp^eoj � (4aZx�º¡Ä�xwÁ + ¼'&2º¡Ä�xwÁoÂ_¼�ldm�a��k�wj�cwg
v\e!�wc}tn�kl�e_g^|�pkcfgk�+iklqh!�^e!�kcf�wcwjdcfmZaP�¡h�lRjdpkm�a�jdhs|���ikldc}|Bm�;Ba @ k xL��h
��m�~�h!lqm�a�i>mZ|Xc�£>|_�#jdpkm��^lqe!g^|�pkcfgk�	ikldh��^e_�^cw�fc�jqcwm�a �!�>� � B �
e_g^t ���4��e_lqm�iklqhov!m�tUjqhU��m�a�jqldc}|Mjq�w���fe!ld��mXlOjdp�e_gZ��jqh�~nmZmBj
jdpkm/g^h_rue_lq�kc�jqlqe!�!m+lqm�(4�kcfldmZ~nmZg4jKº¡gkh!jdm�jqp^eoj jdpkc}abad�s�U|Bm�a�jdh
mXg^ad�klqm¥jqp^eojLjdp^mX��e!ldmOe_�f�&�wm�adaPjqp^e_g�Á�¼Bx%$Pcflqa�jRz�m#z�cf�w�^tkmXlqcwv�m
|Bh!g�a�jqlqe!cwg4jqa�h�g ���  �� "åtsmB£�gkmZt8cfg � (4aZx/º¡Ä�xwÁ\Ã!¼'&2º¡Ä�xwÁZÄ4¼Bx
�OpkmXg�z#m z�cf�w�+adpkhoz jdp^e_j�voe_�fcft��klqe!g^|�pkcfgk��iklqh!��e_�kcf�wcwjdcfmZa
e_lqm�h!�sj�e_cfgkmZt��&��a�h��wv&cfgk� � (&aZx�º¡Ä�xwÁ + ¼'&2º¡Ä�xwÁoÂ_¼��!cfv!mZg8jdpkm
|Bh!g�a�jqlqe!cwg4jqa#h�g ���! ��>e_g^t "Px

 5m��^adm,jqpkm�i^�wh!jncfg $Pcf�^xLÄ jqh5e!cft�jdpkm�iklqh&h_��x �bh_jdm
jdp^e_j�eD��;PfBr³�wh��_r³ikldc}|Bm�h!� ����m�|Bh�~nm�a,eD; a�@ kXr³�wh��_r³iklqcf|Xm�h!�� A}| ~��!�6�| ~!�6� 5 � x��Opkm+�¡h��w�fhoz�cfgk�n|Xh!~�ik�sj�eojqcwh�g^aOe_lqm*cfg ; a @ kBr³�fh!�_rikldc}|Bm�an�kgk�fmZaqanaqeojqmZt�h_jdp^mXlqz�cfadm!x��Opkm��fh!�_r³iklqcf|Xm�|XmXg4jdmZlnh!�; a @ k!� � � ��m�(4�^e_�}a�� a�@ k�A�| ~��!� �| ~!�6� 5 � �bz�pkmXlqmZe�a��o�Ojdp^m �wh��_r³iklqcf|Xm|BmXg4jqmXl*h_�v; a � � @ k � � �Em�(4�^e_�}a,� � A8º>I JD�ML +�N O ¼ ] =Mx/�Opkmn�fh!�_rikldc}|Bm�|XmXg4jdmZlqa#h_�[; a � � @ k�e!g^t�; a � � @ k � O e!ldm �[A�Ã N � ]^=Oe_g�t��J�Ã N � ] =M�Oldm�a�i>mZ|Bjdcfv!mZ�w��x��Opkm�;Pa�@ k r³�wh��_r³ikldc}|Bm�h_� ;Pa�@ k cfa�kx¢�Opkm |Bh�g^tscwjdcfh!g^e!�O~nm�e_g�h_� jdpkm a�jdhs|���i^ldc}|Bm�h!g^m�jqcw~�m
a�jqmXi�eo�ÛjdmZl�c�j lqmZe�|�pkmZa ;Pa�@ k c}a�� F ºdI�J � L +�N O ¼!] =Mx �#�
|Bh!g�a�jqld�^|Bjdcfh!g®�^jdpkmntsc}a�j�e_g^|Xm/��mXj�z�mZmXg�jqpkm7;Pa�@ k r³�wh��_r³ikldc}|Bm�h!�;Pa @ k �!z�pkcf|�p�m�(���e_�}a/�^�!e_g�tKcwjqaR�fh!�!r<i^ldc}|Bm#|BmXg4jqmXl � �sc}aRad~�e!�w�fmXl
jdp^e!g��ML Ã +�N � ]^=2x��Opkc}a�cw~�ik�fcwm�anjdp^e_j�� � �@� �|� LØÃ +�N � ]^=2x

ybmXg^|Xm!�� � J��^��F �� º>I<J�� L +�NPO ¼!]^=:J�� � � A�º>I<JK�ML +�NPO ¼!]^=x����F � � � � �c� LØÃ +�N�� ] =gL
�Op&�^a � �±e!�w�}a z�cwjdp^cwg¶cfg4jdmZldvoe_� º��HJ � LØÃ +�N � ] =%U��cA�ML Ã +�N � ] =�¼Mx �bhoz  �F��fg�º�; a � � @ k � � _�; a�@ k�¼:J9���±e_�f�fa�z�cwjdp^cwg
cfg4jdmZldvoe_�/º J`� L +�N � ] =%U!�ML +�N � ] =d¼�e�anjdpkm�; a @ kBr³�wh��_r³iklqcf|Xm�h!�; a � � @ k � � ���wgPº�; a � � @ k � � _�; a�@ k�¼M���±e_�f�}a�z�cwjdp^cwg�cwg4jqmXlqv\e!� º��YJ�ML Ã +�N � ] =%U���A)� LØÃ +�N � ] =�¼Mx $Pcf�!�klqm,Ä5cf�w�f�^a�jdl�eojdm�a�e�|Xe�a�m
z�p^mXlqm, �c�kx

 5m g^mB�&j�lqmXiklqmZadmXg4j �5e_g�t "�cfg�jqmXlq~�a�h_�  ¥x:� mB£�gkm
C �e�a�jdpkm tscw´2mXlqmXg^|Xm��>mBj�z#mXmZgH;Pa � � @ k � a�e_g^tc;Pa � � @ k � � � aY;Pa�@ k r�fh!�!r<i^ldc}|Bm�ane!g^t�C O e�anjdpkm tkc�´2mXlqmXg^|Xm���mXj�z�mZmXgW; a � � @ k � � � ae!g^t ; a � � @ k � O � a ; a�@ kBr³�wh��_r³ikldc}|Bm�aXx§�Op&�^a �(e_g^t "�|Ze_g��>m
lqmXi^ldm�a�mZg�jqmZt�e!a

� F �fg/º�; a � � @ k _�; a�@ k�¼:J5�wg�ºV; a � � @ k � � _�; a @ k�¼A)�wg®ºV; a � � @ k � � _�; a�@ k�¼/J#�F C � A  GU" F �fg/º�; a � � @ k � O _�; a�@ k�¼:J��fg�ºV; a � � @ k � � _�; a @ k�¼A)�wg®ºV; a � � @ k � � _�; a�@ k�¼/J#�F J`C O A  [L
�bh_jqm jqp^eoj/ÁEL +�N � ]^= �cC � �¢Ã�L +�N � ] =¥�>mZ|Ze_�^adm
�GA¢ÁELØÂ +�N�� ]^= � �wg�ºV; a � � @ k _�; a�@ k�¼ ���[A�Ã�LØÃ +�N�� ] =%U� JK�ML Ã +�N�� ]^= � �wg�ºV; a � � @ k � � _�; a�@ kX¼ � �[AD�ML Ã +�N�� ] =%UC � F �wg�ºV;Pa � � @ k _�;Pa�@ k ¼:J��fg�ºV;Pa � � @ k � � _�;Ba @ k ¼tL
�scw~�cf�fe!ld�f�!��ÁEL +�N � ] = � C O � Ã�L +�N � ] =Mx ��h_jqm�e!�fadh�jdp�eoj�DF C � A  �1 N � ] =�1H�Ue�a  ��º J`� L +�N � ] =%U!� L +�N � ] =�¼
e!g^t C � �{º�Á�L +�N � ] =%UqÃ�L +�N � ] =�¼Mx �&cf~ncf�}e_lq�w��� ")F J`C O A ��J N � ] = � ��e�a C O ��º�Á�L +�N � ] =%UqÃ L +�N � ] =�¼Bx�¹³j�c}ae!�fadhnh!�&v&cwh��^a�jdp^e_j+�01  �1 "�e!a�C � U�C O 1x�kx

 5mKgkhoz�adpkhoz�jqp^eoj*i�h4a�cwjdcfv!mK�klqe!g^|�pkcfgk��iklqh!�^e!�kcw�fcwjdcfmZa
e!ldmRh��sjqe!cwg^mZt*�!cfv!mZg jqpkm�|Xh!g^a�jdl�e_cfg4jqa2h�g��¥�� ��oe_g�t,"�tsmXlqcfv!mZt
e!��hov�m*e!g^t�a��k~�~�e_lqc 4XmZt��>mX�fhoz�@
 � º J`� L +�N�� ] =%U!� L +�N�� ] =�¼%L
� F C � A  [Ukz�pkmZldm�C � ��º�Á�L +�N � ] =%UqÃ L +�N � ] =d¼Bx" F J`C O A  [Ukz�pkmZldm�C O �5º�Á�L +�N � ] =%UqÃ L +�N � ] =�¼Bx

�Op^m��klqe!g^|�pkcfgk�§iklqh!�^e!�kcw�fcwjdcfmZa�e!ldm�adh!�fv!mZt �&� e!ikik�f�4cfgk�
&�l�e_~�mZl � a#ld�k�fm*jdh � (&aZx®º¡Ä�xwÁ + ¼ &Eº¡Ä�xwÁoÂ_¼Mx:� mB£^gkm

tsmXj F º� J��L¼Bº "�J �P¼Xº "�J  @¼tU
tkmBj � F º� "XA���e_lM¼Bº "YJ  P¼%U
tsmBj B F º�� " A ��e!l�¼Xº��ZJ "®¼%U
tkmBj � F º��� �A���e_lM¼Bº� J��L¼%L

�Op^mXg � � F tkmBj � __tsmBj�� �!B F tkmBj�B<__tsmBjX��e_g^t � � F
tkmBj � __tsmBj�x#��h!jdm�jqp^eojKtsmXj
� ��e�a'��1  }1 "Lx��@h�a�p^hoz



�

c'

Pu

Pm

Pd

tc ∆+ σ2

c

tc ∆− σ2

i i+1

||α

||β

||γ

1d

2d

tc ∆+ σ25.2

tc ∆+ σ75.1

tc ∆+ σ25.0

tc ∆− σ25.0

tc ∆− σ75.1

tc ∆− σ25.2

)( , jiS

)( ,1 jiS +

)( 1,1 ++ jiS

)( 2,1 ++ jiS

µ
tc ∆+ σ25.0'

tc ∆− σ25.0'

$@cf�!�^ldm�Ä#@ 4KYo[ « ]�4@° «32 � Yo¬^TL[sTL°d0»°¡WZ°�.&V .<¬�Y�W54/.���¬�3.
��°±W54 � Yo°±]E. ; a�@ k �
`��f��jdp^m voe_�f�kmZa�cfg¸jdpkc}a�£��!�klqm e_lqmZ; a @ kZr<�fh!�!r<iklqc}|BmZanmX�s|XmXisj
jdpkm{h�gkmZa¢jdp^e_j8e_lqm�i^e!ldmZg�jqpkmZadc 4XmZt®x �Opkm�g^h&tkmZa�z�cwjdp
a�jqh&|��¨iklqcf|XmZaD; a�@ k!��; a � � @ k!��; a � � @ k � � ��e_g�t ; a � � @ k � O e_lqmldmZikldm�a�mZg4jdmZt,�&�Ua�h��wc}t�|Xcwl�|B�fmZaZxR�Opkm+�kl�e_g^|�pkm�a�jdp^e_j�|Xh!gkg^mZ|Mj
jdpkm�a�m#gkhstsmZaPe_lqm¥lqmXi^ldm�a�mZg�jqmZt��&�*jdp^cf|����fcwg^mZaZxP�Opkm��wh��_r³iklqcf|Xm
|BmXg4jqmXl�a/h_�\;Ba @ k e!g^t�;Pa � � @ k � � e!ldm#� � e_g^t �_�PlqmZadi>mZ|Mjqcwv�mX�f�!x�!�>��� B �®e!g^t$����tkmXgkh!jdm�jdpkm��kl�e_g^|�p^cwgk��iklqh!�^e!�kcw�fcwjdcfmZa �¡h!l
jdpkm��kiki>mXl��R~�cftktk�wm��¥e_g^t��whoz#mXl��kl�e_g^|�pkm�a��¡lqh!~ jdp^m�gkhstsm
z�c�jqp{iklqcf|Xm�; a�@ k!x ��e!�w�^mZa��¥�� ���e_g^t "(e_lqm�tsmX£^gkm�t�cwg
� (&aXxOº¡Ä�xwÁ\Ã!¼'&2º¡Ä�xwÁZÄ4¼Bx $Pcfg^e_�f�f�!�.� C � �@tkmXgkh!jdmZa�jqpkm�tscfa�jqe!g^|Bm��mXj�z�mZmXg�; a � � @ k � a¥e!g^t ; a � � @ k � � � a9; a�@ kBr³�wh��_r³ikldc}|Bm�aX�_e!g^t���C O �tsmXgkh!jdm�a�jqpkmntkcfa�jqe!g^|Bmn��mXj�z�mZmXg�; a � � @ k � � � a e!g^t�; a � � @ k � O � a; a @ kBr³�fh!�_r³iklqcf|XmZaZx

jdp^e_j�jqpkm��^lqe!g^|�pkcfgk� iklqh!�^e!�kcf�wcwjdcfmZane_lqm,voe_�fc}tE��z#m,p^e\v�mUjdh
a�pkhoz¨jdp�eoj � � UD�!B U � � 1 �kx�`baKtsmBj � �k�Pc�j�cfa�a��s�U|XcwmZg�j
jdh�a�pkhoz{tkmBj � UdtkmBj�B^UqtsmBj � � �kx "�h�ldmZhov!mXl���e�a " J  � �k���J " 1��k�®e!g^t� �J � ���k�Ez#mnh!gk�f��gkmXm�t jqh�adpkhoz�jqp^eoj " A#��e!l�1��^� � "^A#��e_l �c�k�se_g�t �  7A#��e_l!1��Kcfg^a�jdm�e!tEx
©6�  "XA���e_l!1�� @ �bh_jdm+jqp^eoj

 "XA ��e!l F  �º  ZJ�C O ¼QA N O ] =F º� J � L + C O ¼ O J�� LØÃ + C OO A N O ] =%L
$kh!l�e	�!cfv!mZgHC O �  "�A ��e_l,ldm�e!|�pkm�a�c�j�a,~�cfgkcf~K�k~ z�pkmZg F �ML + C O x /�m�|Xe!�w��jdpkm�|Bh�g^a�jqlqe!cwg4j�a¢jdp�eoj�� L + C O �
ºd� L Â +�N � ] =%UZÁ�LØÃ +�N � ] =�¼�e_g�t  � � L +�N � ] =Mx y�mZg^|Bm " A ��e_l�ldm�e!|�pkm�a8c�j�a�~ncfgkcf~K�k~ �¡h!l�e �!cfv!mZg C O �
º�Á�L +�N � ] =%UqÃ L +�N � ]^=�¼�z�pkmXg  8 �ML +�N � ] =Mx{�Op&�^aZ��z�m

p�e\v!m
 "XA���e_l F  ¥º  ZJ�C O ¼QA NPO ] =1 � L +�N � ] =2º�� L +�N � ] =3J�C O ¼QA NPO ] =F J`� L +�N � ]^=�C O A�Á�LØÃ +�NPO ] =1 J�Á�LØÃ +�N O ]^=QA�Á�LØÃ +�N O ] =?F)� L

,�� � "XA���e_l �x� @ �bh_jqm jqp^eoj
��" A���e_l F º  �A�C � ¼Bº� ZJ�C O ¼QA N O ] =%L

` a  �ADC � 1 N � ]^=Oe_g�t  J�C O �)J N � ] =B�sz�m+p^e\v�m
º� �ADC � ¼Xº  ZJ�C O ¼QA N O ] = ��º N�� ]^=�¼Xº�J N�� ] =�¼QA N O ] =[FH�ML
�;� �  A ��e_l 1 � @��Opkc}a c}a�i^ldhov�mZt�adcw~�cf�fe!ld�f��e�abz#m/iklqhov!m "XA ��e!l!1x�^x ��h!jdm*jdp^e_j

�� �A���e_l F º  �A�C � ¼  �A NPO ] =F º  �A�� L + C � ¼ O JK�ML Ã + C O � A NPO ] =%L
$^h!l,e	��cwv�mXgWC � � �  A ��e!lUldm�e!|�pkm�a�c�j�aU~�cfgkcw~��k~ z�pkmXg F J`� L + C � x /�m�|Xe!�w�Kjdpkm¸|Bh!g�a�jqlqe!cwg4jqa�jdp^e_jxJ`� L + C � �
º J�Á�LØÃ +�N � ] =%U�J`�MLØÂ +�N � ] =�¼�e_g�t  1 J`� L +�N � ]^=Mx y�mXg�|Bm�  A ��e!l�ldm�e!|�pkm�a�cwjqa�~�cwg^cw~��k~ �¡h!l�e �!cfv!mZg�C � �
º�Á�L +�N � ] =%UqÃ L +�N � ] =d¼/z�pkmXg  8 J`� L +�N � ]^=Mx	�Op&�^a�z�m
p�e\v!m
�  �A ��e!l F º� �ADC � ¼  �A NPO ] =1 º J`� L +�N � ] =PA�C � ¼Bº J`� L +�N � ] =�¼BA NPO ] =F J`�ML +�N � ] =�C � A¢ÁEL Ã +�NPO ] =1 J�ÁEL Ã +�N O ] =QA¢ÁEL Ã +�N O ] =[FH�ML
-�� , 3,¯ «@« ° «/2�- 
/°��D.åS « [ 0�1®VZ°»V ��h_jqm�jdp�eoj)jqpkm�jqcw~�m
|Xh!~�ik�fmB�scwj���h_�>e!g�mX�ke!|MjLiklqcf|Xcwg^�+e!�w��h!lqc�jqpk~�cfaLi^ldh�i�h�l�jqcwh�g^e_�
jqhKjqpkm+jdh!jqe!�>g&�k~���mZl�h_��i^ldmX£k��ad�k~�a�h�g,jqpkm+�fe_j�jqcf|Xm!x��Op&�^a
jqpkm*ikldc}|Bcfgk�ne_�f�!h!lqcwjdpk~�cfaOad�k�>mB�si�h�gkmXg4jqcfe!��cfg#6 cw�®jqpkmbjqh_j�e_�
g&�k~���mZl�h_�RiklqmB£^��ad�k~�a�c}a��>h!�kg^tkmZt��&��e,a��k�>mB�si>h!gkmZg4jdc}e_�
�¡�^g^|Mjqcwh�g®x  �m�z�cf�f�R£^l�a�jKadpkhoz{jqp^eoj+jqpkmU~�eo�scf~K�k~ i^ldmX£k�
ad�k~ cwg h!�kl��fe_j�jdc}|Bm�cfa���h��kg^tsm�t(�&��eåa��k�>mB�si>h!gkmZg4jdc}e_�
�¡�^g^|Mjqcwh�g®x��OpkmXg	z#mnz�cf�f��a�pkhoz{jdp^e_j�jdpkm�jqh_jqe!�Rg&�k~K�>mXl�h!�
i^ldmX£k��ad�k~�aOcfaZ�sjdh&h�x

�Opkm¨~�eo�scw~��k~ a�jqh&|�� iklqcf|Xm ; � @ f¨cfa���h��kg^tsm�t��&��K;gf � 3*465 � � f�; O�<�= � � S �kz�p^mXlqm
� � @ f F ºdI\J�� L +�NPO ¼�6Q] =QA�Ã^º�6�JK�4¼ N � ] =F ºdI\J�� L +�N O ¼18 A�Ã N � 8 6^L

�Op&�^a�; � @ fnc}a+�>h!�kg^tkmZt5�&� e�ad�k�>mB�si>h!gkmZg�jqcfe!�L�¡�kg^|Bjdcfh!g	e!a�>h_jqp �e_g^t �63*4 5 � � f�; O�<�= � � S e_lqm�a��^��mX�&i>h!g^mXg4jdc}e_��cfg 6Rx
�Op^m�~�eo�scf~K�k~ iklqmB£^�åa��k~ cfg{jqpkm¸�fe_j�jdc}|Bm¸c}a)m�(���e_�njdhl �a�m f ; a�@ f
�§º�6�A�Á\¼ ; � @ f!x ��h_jqmKjqp^eoj�º�6 A�Á�¼ ; � @ f�c}a+e_�}a�h



e,ad�k��mX�si�h�gkmXg4jdc}e_�P�¡�kg�|Mjdcfh!g�x  �m�tsmB£�gkm��zu º�6�A�Á\¼ ; � @ f�¡h!l�adcw~�ik�fcf|Xc�j���x
�Op^mng^mB�&j*��h�e!�@c}a*jdh�a�p^hoz�jdp^e_j*jqpkmnjdh!jqe_�Lg&�k~���mZl*h!�

ikldmX£k��a��^~�anc}an��h��kg^tsm�t��&��e)ad�k�>mB�si>h!gkmZg�jqcfe!�#�¡�kg^|Mjqcwh�g®x
/�mZ|Ze_�f�bjqp^eoj�jdpkm�a�jdhs|���iklqcf|Xm �¡h!l�m�e!|�p�gkhstsm5mB�k|XmXisj�jdpkm
ldh&h_j gkhstsm/cfg h!�kl �fe_j�jqcf|XmK~K��a�j*��mne_g�cfg�jqmX��mXl�xb�OpkmKa�jdhs|��
ikldc}|Bm�e_j�jdpkm�lqh&h_j�gkhstsm�ºd�K; f ¼�|Ze_g��>m�ldmZikldm�a�mZg4jdmZt�e!a;��MA �)�¡h!l/adh!~�m�cfg�jqmX��mXl ;�� � ��e_g�t�a�h�~nm�lqmZe!��g&�k~K�>mXl
��z�pkmXlqm�� � � � Á!x �Op&�^a	e!�w�njdp^m¸i>h�aqadcw�k�fm¸ikldmX£k�
a��k~�a�~K�^a�j��>mX�fh!gk��jqh�jdpkm�a�mXj ��{ @T{ � � U { F
 A ��U  cfa�engkh�gkgkmZ��eojqcwv�m cfg4jdmZ�!mXl�x#"4x �Opkm8g&�k~K�>mXl¢h!�
mX�fmX~�mXg4jqa¥cwgUjdpkc}a�admBj#cfa#eoj�~nh4a�j�� ���4xP�Op&�^a¥jdpkm ~�eo�scw~��k~
g4�^~K�>mXlRh_�>iklqmB£k��ad�k~�aL�¡h�lRmZe!|�p�gkhstsm�c}aL��h��kg^tsm�t��&��������x
�&cwg�|BmLjdp^mXlqm¥e_lqm�º�63A�Á�¼ O gkhstsm�aEcwg/e!g62r»jqcw~�mBrua�jdmXi*jqldcfgkh!~�c}e_�
�fe_j�jdc}|Bm��Kjqpkm�jdh_j�e_��g&�k~K�>mXl5h_��ikldmX£k�{a��^~�a5c}a)�>h!�^g^tsmZt
e_�>hov!m��&�njdpkm*a��k�>mB�si>h!gkmZg4jdc}e_�k�¡�^g^|Mjqcwh�g�º�6 A�Á�¼ O � ����xR�Opkm
jdcf~nm�|Xh!~�ik�fmB�sc�j���h!��h��klPe!�w��h!lqc�jqpk~�c}a�jqp&�^aRa��^��mX�&i>h!g^mXg4jdc}e_�
cwg�6Rx
� ��¬ « ]E0±¯PVZ°»¬ « V
�Opkcfa�i^e_i>mXl¥tkmXv!mZ�wh�i^aRe+gkmZz�jqldcfgkh!~�c}e_�k�}eojdjdc}|Bm�i^e!l�jqcf|X�k�}e_lq�w�
z�c�jqp�jdpkm)` a�c}e_g�h�isjdcfh!g�cfg¢~ncfg^tEx��Opkm �}eojdjdc}|Bm��^admZa�jdpkm
gkh_jqcwh�g)h_��cwg4jdmZ�!l�e_�fc�j���h!�#a�jdhs|���ikldc}|Bm�a jdh�ldm�ts�^|Bm�jdp^m�jqcw~�m
|Bh!~�ik�fmB�scwj���h_��e!g�mX�ke!|Mj+iklqcf|Xcwg^��e!�w��h!lqc�jqpk~�tslqe!~�eojdc}|Xe!�w�f�!x
/�cw��h!lqh!�^a2i^ldh&h_�&c}a®�!cfv!mZg*jdhbadpkhoz�jdp^e_j®jdpkm¥jdcf~�m¥|Bh�~ni^�wmX�&cwj��
cfaLad�k��mX�si�h�gkmXg4jdc}e_�scfg06Rx � �klL�}eoj�jqcf|XmOcfaP�!��e_l�e_g4jdmZmZt+jqh*|Xh!gsr
v!mXlq�!mnjqh�jdpkm,|Xh!g4jdcfg&�kh!��a�r<jdcf~�m�a�jdhs|���ikldc}|Bm�i^ldhs|Bm�adaZx,�Opkm
ikldh�i�h4a�m�tKi^ldc}|Bcfgk��e_�f�!h�ldcwjdpk~åcfaL���^e_l�e_g4jdmZmZtKjdh�|Bh�g&v!mXlq�!m�jdh
jdpkmntsmZadcwlqmZt�h�isjdcfh!g voe!�w�km�e!a�cwjbc}abmX�ke!|Mj�x��Opkc}a�c}a�jdp^m/£^l�a�j
mB�ke!|Bj,�fe_j�jqcf|Xm)e_�f�!h�ldcwjdpk~¤jdh��^ldm�e_��jqpkm)mX�si�h�gkmXg4jdc}e_�wr<jdcf~nm
�^e_lqldcfmXl�x

3Y.*.�.�Y . « ]�.&V
� /��
	��������������������������! #"$���%�'&*/)(*('�*+-,/.103254T��687:9);=<�>@?BA
C ��68DE7:F*?GF=HJIK;�	5<$;L9���M�6N;L?BDOH�F=684PD�F=HJQ%68F*R�;=R57:<:7TS1U
VW7:DOSE687:R52BA
S87:FL?5DX, Y[Z]\3^�_a`cb=d�eNfhgLijbOkmlnbLo3p�dcqsr�fctvucw5x*y)z|{}xc,

� �~�
	�"����#�v���}�� n�'�
�����P�����#�5�'���"@����#����� �
�'���*�� #����
& ���'���}+-,j.1�39X9�2B6N;=S �'� 	x	�68F(��7:4�;=S87:FL?5DjH�F=6���DE7$;L?��{	�S87$FL?5DX, Y
>@?���eEb)�~�n�}�=q��
_�f5fBdBg*i#_vlK����^��E_���^5�=o�p�b=�Nr�d�o bLfG¡Wr��N�
��eE¢-q@¢�_3i t}bLeNr�q��co/�N,

� x=��£3�5¤��*����¥W�T¥W���
�¦�v£��5�����"����m�����¥W�m§/�=�¨X¨X���h�'��J�
&*/X(*(*u*+-,�.E©GFL?|S ��ª�;~68<$F�©\��S8«BFc¬BD�H�FL6� �X9X2�687:S@U®Q%687:9X7:?5¯B, Y
`cb=d�eNfhgLi3b1kP°��8bLf�bLo�rs�G¡W�Lf�gLo�rs���²±³lnb=f5qseEbLij� /*w{/(�Ly*u)z/XxN�6/*,

� {L��£3�5�����"����m�¦���v����´¥W�/§/�L�¨X¨��B�h����J��&*/X(*(Ly}+-,
.OµJDOS87TA
4�;~S87:?5¯² �X9X2B687TS@U[Q%687:9���V ��687 C ;~S87 C �XDv¶�DE7:?5¯²c7:4�25<$;~S87$FL?�, Y
��gLfhg)t|¢-oP¢-f5q�^���r·¢-fh�N¢�{6�|wd�=y*(~z �L¸'�c,

� �~��£3�5�����"����K�¦���K¥W�j§/�L�¨X¨X���h����n�#��#�º¹%��»���¼J�j&*/X(*(*(*+-,
.Oª½F*?B?x�X9�S87:?B¯�VW7:DE9�6 ��S ��;L?�¬�ª½F*?|S87:?c25F*2BD%Q%;=S8«�A·V ��	��X?5¬^�X?|S
�{	�S87:F*?5DX, Y�¾]r�fhgLf��-¢vgLfh¿P^5q·b)�N��gL�8qsr����'x�w��'�Xzc¸N�|,

� y=�ÁÀ���Â]�Ã�����Ä¹%������¨X¨}�Ã��#�Å�¦����¼#�5"��#¨��h��"��J�Æ&*/X(}uL(*+-,
.O�{	BS87:F*?�QJ687:9X7:?B¯BÇv��c7:4T	5<:7TÈ,�)¬²�&	^	B68F*;L9N«�, Y[`cbLdceNfhg*i]bOk
¾]r�fhgLf���r�g*i5°��8bLf�bLo�r�����ucw��'�=(~z
�=yL{�,

� u~�P�W�"@�ÊÉ�� ËE¹j���Ì§Á�ÄË8¹j��Ív¼h��#�½����#�ÏÎ
� ËO�
��ÐB¤�¼�¼J�
& ���'�'�*+-,].Oµ)�cSE6 �X4T�X<TUÁ�39X9X2�6N;=S ��;=?�¬ÁµJÑP9�7 ��?cS3��<$¯LFL687TS8«54PD
H�FL6
��DE7$;L?Ä�{	�S87:F*?5DmÒ'7TS8«¦µJ6E68F=6
Ó½F*2B?�¬BDX, YÕÔ�25;L?|S87TSN;=S87 C �
©\��S8«5Fc¬�D�7:?×Öj7:?�;L?B9�� ���'�'��ª½FL?BH���6 �X?59��*w
ª�;L7T68?BDXw��32BDOA
SE6N;L<:7$;�,

� ¸=�P�W�"@�5É/� Ë8¹j���c����ÁÎÁ� ËO�
�BÐB¤�¼#¼J�5& �����N�L+-,j.Oµ%ÑP9X7 �X?|S)w}µr�B;L9-S
�3<:¯*F=687:S8«B4PDºH�FL6Ã�3DE7$;L?Ì�{	�S87$FL?5DÕÒ'7TS8«Ø©G2B<TS87:6 ��DEF*<:2BS87:F*?
IK;=SES87:9���DX, YW\'¢-Ù)r·¢-Ú[b1kJ¡/¢-eNr�Ù=gLqsr�ÙL¢-�J\�¢-��¢EgLeO�N�5¢-�)�|w /)¸
/Nz
���*x�,

� (=�P�/¼#Û|Û|"������
�/&*/X(*(Ly}+-,�¡��=fhgLo/r���_W�8��¢-qm��eNr���r�f|tÝÜ��5¢EbLe-�=,�=?�¬��)¬�,5Q%687$?B9���S8FL?�0WÞBÇ5Q%687$?B9���S8FL?�¶�?B7 C ��68DE7TS1U
Q%6 �XDEDX,
� /X�=�Pßn���h¨-¤��h J�[¥W�G	P����»Á�Á�P�Áàv�c�há=��B����#�â�P��ã�ä}��J�

& ���'�'�*+-,�.Oª½F*? C ��68¯��X?59��/F=HJ0�254T�-687$9X;L<K©\��S8«5Fc¬�D3H�F=6�å];L<:2�A
7$?B¯æQ%;~S8«BA·V ��	��X?5¬^�X?|SçF'	BS87:FL?5DÊ¶�DE7:?B¯è>1?|S ��6 	hFL<$;=S87:F*?�, Y
`cbLdce-f�g*ijbOkmlnbLo3p�dcq·gLqsr�bLf�g*i#¾]r�f�gLfh�N¢ �cw,�*u=x~z|x
/X{�,

� /'/��Pß½¼J���¦�:À/���²�
� £����v"��L"�é��²��#�âÉ��P�[��#�½�
&*/)(L(*¸}ê=(}+-,
.OQ%687$9�7$?B¯
ª½F*?|S87:?c25F*2BD��3DE7$;L?²�{	�S87:F*?5DXÇ½�!ª½FL4T	�;~687$DEFL?�FLH
©GF*?|S �Áª�;=68<:F�;L?�¬®I�;�	B<�;=9��
M�6N;L?BDOH�F=684è>1? C �-68DE7$FL?Õ©\��S8«�A
Fc¬BDX, Y�`cbLdceNfhg*i%b1kPlnb=o�p�dcq·gLqsr�b=fhg*i�¾]r�fhgLf��N¢&�|w5{*(~z�u~{B,

� /(�~�
§/�B����J��Í�������#�â	P�Áë]¤����B�=����n��&*/)(*('�*+-,Æ.1VWFL4P7:?5F
µJìd�X9-S), Y�\'r��OíW¸�w5yN�)z|y}u|,

� /)x=�
§/�B����J�KÍ����j��#�¦���KÎv���%�J&*/)(L(*x}+-,�.1Óf�XDED@�X<nQ%68F|9��XDED@�XDXw
�3DE7$;L?×�{	�S87:F*?5DXwv;=?�¬!Q��-6 	���S8257TS87 �XDX, Y��ÆgLq��5¢-omgLqsr��8g*i�¾]rs�
fhgLf��-¢�xcwhxL{*(~z|x}u'�|,

� /X{L�PÍv¼#�L�5�[�#������#��	P�
�Ý #"��h���G&*/)(L(*x*+-,®.Oµ%ÑP9X7 �X?|S�QJ68F=A
9��)¬B2�6 �XD�H�FL6ºå½;=<:257:?5¯Ýµn2�68F'	��);=?�;L?5¬ç��4T��687:9);L?´Q%;=S8«�A
V ��	��X?5¬^�X?|S��{	�S87$FL?5DX, Y�`cbLdceNfhg*iKbOk�¡/¢-eNr�Ù=gLqsr�ÙL¢-�&/*w,� /-z|x
/L,

� /(�~�P»��L�¨X¨��B�J�²É�� �P��& �����
/)+-,�.O�7:4T	5< �*w�Ö5;LDOSÕ;=?�¬aÖj< �>�B7:RB< �
QJ687:9X7:?5¯²F=H��3DE7$;L?��{	BS87:FL?5DX, Y®`cbLdce-f�g*i�bOk�lnbLo3p�dcq·gLqsr�bLf�g*i
¾]r�fhgLf��N¢�{�w�¸L(~zx/(�={�,

� /)y=�P»������hn�c	P�:§Á�:ã½���c��#��	P�:Àv� ß��}à����h¨��j�5&*/)(L('�}+-,�.1��Q%687:9�A
7$?B¯
©\��S8«5Fc¬²Ó�;=D@�)¬�F*?�� C ��6N;L¯��/��DED@��SWå];L<:2^�XDX, Y�`cb=d�eNfhgLi
bOk3î3gLf�í=r�fctÁg=fh¿/¾]r�fhgLf��N¢ /�{BwM/'/)x)z,/X�L(�,

� /~u~�PÐn�|ä#¤]��ëW�
&*/X(*('�*+-,�.OQ%687:9X7:?5¯!µJ2B68F�	��);L?a� C ��6N;L¯��¦ï3;=S �
ª½2B6E6 �X?B9�UÝ�{	BS87:F*?BDX, Yð`cb=d�eNfhgLimbOk��NfBq@¢-e-f�gLqsr�bLf�g*i��Æb=f#¢-�
gLfh¿/¾]r�fhg=fh�N¢{/'/*w5{|u~{=z|{*(
/L,

� /)¸=�PÐn���#�K¨��*�Û|Ûh�´ß��T	P���×��#�ÏëW�:¹j�ñ¹�ò� ��'��}�háB�ñ& ���'� /~+-,
.1å];L<:257:?5¯���4T��687:9);L?º�{	�S87$FL?5DvR|UÕ�7:4/25<$;=S87:F*?�Ç�;��7:4T	5< �
IM�);=DOSEAO�ó|2�;=6 ��D��&	^	B68F*;L9N«�, Y�\�¢-Ù)r·¢-Ú�bOk�¾]r�fhgLf���r�g*i5^BqsdB¿Lr·¢-�/X{Bwi/'/Xx~zx/X{|u|,

� /)(=�PÐB¤�¼�¼J�#Î
� ËO�
�K& �����N�L+-,#¾]r�f�gLfh��r�gLi�°�fctLr�fh¢8¢-e-r�f|tÁgLf�¿²lnb=om�
p�dcq·gLqsr�bLfhô´��e-r�fh��r phi$¢-�8õ��ÆgLq��5¢-omgLqsr����8õ�gLfh¿Ã_3i t}bLe-r�q��co��8,
ª�;L4�R�687$¬B¯'�LwB¶v, öm,$Ç½ª�;=4�RB687$¬�¯'�W¶3?57 C ��68DE7TS1UÁQ%6 �XDEDX,

� ���=�����B�}�����J�5�P�TÀ/��&*/)(L(L{|+-,%lnb=f5qsr�fBd5b=d��N�NÜjr�o�¢�¾]r�fhgLf��-¢-,*ï&�-A
C 7:D@�)¬��)¬�,�ª�;L4/RB687$¬B¯��*w�©��vÇ5Ó½<$;L9N÷cÒf�X<:<s,

� � /�����"��L�cä�¨Xøh¤]���¦�T	P���n����Ä¹%� ëW��¥���¨X�#�B�%��&*/X(*(*¸*+-,W.1�3DE7$;L?
�{	BS87:F*?BDXwjS8«x�
c254ùF=H�I�F*¯L?5F=684�;L<:DXwn;L?5¬ÆS8«x�Pï �X9X7 	B68F|9X;L<
ú ;L4P4�;�VW7:DOSE687:R52�S87$FL?�, Y�`cb=d�eNfhgLi5bOkj¾]r�fhgLf���r�g*i�gLf�¿Pû½d5g=f��
qsr�q·gLqsr�ÙL¢�_�fhg*i �=�8r���xLx�w5{N�*()z|{N�'�c,

� �'�~�P��"��hò� #ø��B�J�5¥W���hÐ'�h¹5���ø#����¨X¼#�5�������#"$��J����#��	P�T�¦�
àv"�ü- J��&*/X(*(*x*+-,n.OM�«x��å];L<:2�;~S87$FL?�FLHKQ%;=S8«�V ��	��X?5¬^�X?|S½ª½F*?�A
SE6N;L9�S8D%FL?�S8«x��� C ��6N;=¯'�*, Yv�Æg=fhg)t|¢-oP¢-f5qj^���r·¢-fh�N¢%x*(cw,/(���N�)z/(� /Xx�,

� �Lx=�
¹h h*�G�W��� É��W&*/)(L(*¸}+-,��Æb)¿|¢�i r�f|tÆ¾]r�f�gLfh��rsg*i�¡v¢-e-r�Ù=gLqsr�ÙL¢-�
Únr�q��G�ÆgLq��B¢-oPgLqsr��8gL,Kª�;=4�RB687$¬�¯'�*wh¶v, öm,$Ç3ª�;=4�R�687�¬�¯'��¶�?B7TA
C ��68DE7TS1UÁQ%6 �XDEDX,

� �={L��É�¼#�h���B¼#�*�5�W¹j�T�¦������#�!Ð'�T���'���ø����'��J�'&*/)(*( /~+-,�.O�
Ô�257:9-÷¦�3<:¯*F=687TS8«54ÅH�FL6�QJ687:9X7:?5¯ºµJ2B68F�	��);L?�� C �-6N;L¯'���{	BA
S87$FL?5DX, Y®¾]r�fhgLf���r�g*i�gLfh¿¦û½d5g=f5qsr�q·gLqsr�ÙL¢G_�f�g*i �L�8r��.�=y�w'x*u*u)z



xL¸*(c,
� ���~�Áã�ä}��J�3�P������#�!»Á��à��c�háL��B��&*/X(*(*(*+-,�.@VW7:DE9�6 ��S ����DE7$;L?

Ó½;=6E687 ��6��{	BS87:F*?BDX, YÄ`cb=d�eNfhgLi�bOk[lnbLo3p�dcq·gLqsr�bLf�g*i�¾]r�fhgLf��-¢
xcw5{
/-z|y*¸�,


