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

4�576'8:9;5=<*>�?A@ >�8B@DC�5=<*EF?G6'?DHI6'JK6-<D5
L'@D<DM0N'OBOBN

PRQTSVU�PXW�Y�Z2U�[�\]U;^_[B`

acbed:fgfihjfikGl�fnm�o�pcq!r;sXacb�turwv-b�r
l�x_s�v:rwyntzr
{Fr;hzhufiv}|3v:tu~ir;s��!tzq+�
� t�q!q��!�:p:s�yidA� �j�����i�c�I�

���D�w�;�����_�

� r�tzvg~nr;��q!tuynx�q�r
q!d:r�p��!r2fik�p:v:h�x_�'rwhur;���:x_q�x�q!f�d�rwhuo�huxi�-r;hzrI���:x_q�x�tuv�bwhuxn�!�!tz�-bwx_q!tufivA�
� rRo:s�fio'fn�!r�xV�!tzm o:hurXtzq!r;s�x_q!tu~ir�xihzynfis�t�q�d:m}�nh�x_�'rwh'o:s�fio�xiynx_q!tufivA��q�f2o:s�fio-x_ynx_q!r3h�x_�'rwh��
q!d:s�fip:ynd
q!d�r���x�q�xn��rwqDxihzfnv:y3d:tuyid��crwv-��tzq+�Vx_s�r;xn� �crw��v:rI�V�g�
p:v:h�x_�'rwhur;���:x�qex:� � r�yitu~ir
q!d:r�xiv�x_hu�c��t��
f_k�q!d�r�x_huyifns!tzq!d:m}����d:f�¡¢t�qe�2�!fihupcq!tufiv£� x_v-��tzq���b�fnv:v:r;b�q!tufiv0q!f��!rw~nrwsex_h
f_q!d�rws�xihzynfis�t�q�d:m��w� � rRx_h���fV�!d:f�¡¤d:f�¡¥q!f�hzrIx_s�v�o-x_sex_m r�q�rwse�G�g��m tuv:tzm�p:m)��o-x_v:v:tuv:y
q!s�rwr�d:r;p:s�tu��q!t�bGx_v��
r;v]q!s�fiog��m tuv:tzm tu¦;x_q!tufivA��x_v��Rq�d:r&xihzynfis�t�q�d:m}§ �Axi�:tuhztzq+�3q�f��cf¨k©rIx�q!p�s!r
��r;hzrIbªq!tufiv£�D«�¬co-r;s!tum rwv]q3s!rI��p�h�qe�¨x_s�rXo:s�fim t���tuv:y-�



��������� �
	�����
 � � � ��� � s�q�t��'b�t�x_h 
 v]q�rwhuhztuyir;v�b�r���� �ArIx_s�v:tzv�y�� 
 � � � � � � x�q�q�rws�v��3r;b�fnyiv:tzq!tufiv���� {Ffc�crwh����
a]q�x_q!t��+q�tub;x_h=� 
 � � � � � � x_q�q�rws�v��¨r;bwfiyiv�t�q�tzfnv����  Xr;�!tzynv {Fr�q�d:fc�cfihufiyn����l�huxn�!�!tz��rws��crI��tuyiv
x_v���rw~�x_hup�x_q!tufiv!�#"Rrwv:r;s�xih%$£r;s!m��&� � huyifis�tzq!d:m��&� � �:�ctzq!tufiv�xih%'
rw� � fise�:�&� ��r;m�t)(
��p:o'rws�~gtu�!r;� hur;x_s�v:tuv:y��ch�x_�'rwhjo�s!fno�x_y]x�q!tufiv£�



� �������	��

�����������
�£x_�'rwhur;���:x�qex¥xis!r0r;���!rwv]q!t�x_hXk©fisF�!p:o-r;s!~gt���rI� hur;xis!v:tuv:y-���3f�¡�rw~nrws�q�d:rw��x_s�r�f_k q�rwv
x�~�xitzh�x_��hzr�tzv �!m�x_huh��]p�xiv]q!tzq!tur;�;��¡¨d:tuhur�p�v:huxi�-r;hzrI�¤�:x�qex�m�x�� �'r�x_�:p�v��:x_v]qI�¤|X��tuv:y
p:v:h�x_�'rwhur;�0�:x�qex�q�fiynr�q!d�rws
¡¨t�q�d huxi�-r;hzrI���:x_q�x�t��
f_k��'f_q�d�q�d:rwfns!rwq!t�bwxihDxiv���o:s�xnbªq�tub;x_h
tzv]q!r;s!rI�+qI� $�d�rws�r�d-xi�R�-r;rwv m�x_vg��o:s�fio'fn�!r;��x_o:o�s!f]xibed:rI��s�r;bwrwv]q!hu� � acrwr�� � �7� � m fiv:y
q!d:r;m q!d:r;s!r�tu�Rx o:s!fnm tu�!tzv�y�k x_m tuhz�Ffik&m r�q!d�fg���Rxiv�x_hufiynfip��¨q!f���(��3rIx_s�r;��q (��3r;tzynd]�'fis� ��� �"!2tuv q�s�xn�ctzq!tufiv�xih��!p:o'rws�~gtu�!r;� hur;xis!v�tzv:y-� $�d:r;�!r m rwq!d:fc�:� xi���!p:m r�q!d-x�q�b�hufn�!rws
�:x�qex2o'fituv]q���q!r;v���q�f�d-x�~irX�!tum�tuh�x_s¨b�h�xi���&h�x_�'rwh��;� � �¨xVs�r;�!p:hzq;�gq!d�rw��o:s�fio�xiynx_q!r�h�x_�'rwh��
q!d:s�fip:ynd��:rwv��!r
p:v:h�x_�'rwhur;�}�:x�qex�s!r;yitufiv��;�

� r3o�s!fno-f]��r¨x
v:r;¡ x_huyifis�tzq!d:m q�fVo:s�fio�xiynx_q!r�huxi�-r;hu�;� � r�k©fis�m2p:h�x�q�r�q!d:r3o�s!fn�:hzr;m
xi�Vx}o�xis�q�tubwp:h�x_s
k©fis�m�f_k�huxi�-r;h&o:s�fio�xiynx_q!tufivA�A¡¨d�rws�r�x}v:fc�cri§ �
h�x_�'rwh��Vo:s�fio�xiynx_q!r�q!f
v:rwtuyidg�'fis�tzv:y
v�fg�:r;�&xnbwbwfise�ctzv�y
q!f
q�d:rwtus�o�s!f�¬ctum�tzq+�i��{Fr;xivg¡¨d:tzhur3¡�r�b�h�x_m o�q�d:r�h�x_�'rwh��
fiv q�d:r�h�x_�'rwhur;� ��x�q�x�� $�dgp��Vh�x_�'rwhur;�T�:x�qex�xib�q�hut#�nr���fnp:seb�r;�Vq!d�x_q�o:p-��d fnpcq�h�x_�'rwh��
q!d:s�fip:ynd
p:v:h�x_�'rwhur;�V�:x_q�x�� � r�o:s�f�~ir�q!d:r�b�fnv]~nrws�yir;v�b�r�f_kgq!d�r�x_huyifns!tzq!d�m���x_v-�Rxiv�x_hu�g¦wr
t�qe� �-r;d�x�~gtzfns�fnvK�!rw~nrwsex_h��:x�qexi�!r�q��;� � rFx_h���f�o:s!fno-f]��r}x�m�tuv:tum2p:m ��o-x_v:v:tuv:y�q!s�rwr
d:rwp:s�t��+q�tub x_v�� xiv rwv]q!s�fiog��m�tuv:tum tz¦Ix�q!tufiv¥b�s�t�q�rws�tzfnv q!f�hur;xis!v0q�d:r o-x_sex_m r�q�rwse�w�Dx_v��
��d:f�¡�fip:s3xihzynfis�t�q�d:m�bwxiv hur;xis!v q!f��crwq!rIbªq�tus!s�rwhurw~�xivnq�k©r;x_q!p:s�r;�;�$ %'&)(+* ,.-/�	��0�&21�&"�������3�465 798;:=<">@?BA C�?ED;FHG
�Ar�q �JILKNM6OPK !EQ�Q�Q �RITS@M6ONS !��'r huxi�-r;hzrI�*�:x_q�x:�R¡¨d:r;s!rVUTWYX[Z OPK Q�Q�Q O\S^] xis!r�q!d:r b�h�xi���
huxi�-r;hu�;� � rRxi����p:m r¨q�d:r�vgp:m��-r;s&fik£b�h�xi����rI�`_ tu�a�gv:f�¡¨vA�]x_v���xihzh'b�h�xi����rI��x_s�r3o:s�r;�!rwv]q
tzv¥q!d:r}h�x_�'rwhur;�¥�:x�qex:� �£r�q �RITScbdKNM6ONScbeK !LQ�Q�Q �JIfScbBgLM6ONScbBg !��'r�p�v:huxi�-r;hzrI�¥��x�q�x�¡¨d:r;s!rULhiXjZ ONS#bdK Q�Q�Q ONS#b�g;] xis!r�p:v:fn����r;s!~nr;�j�&p���p-x_huhz�.kmlon � �£r�qqprXjZ ILK Q�Q�Q IfScb�gT]
¡¨d:rws�r Its�uwv"x � $�d:r�o:s!fn�:hurwm�tu�2q!f0r;��q!tum�x�q!r�ULh k©s!fnmyp xiv��'UtWD��¡¨d:t�bed t���x
q!sex_v����cp�b�q!tu~ir
hzrIx_s�v:tuv:y��!r�q!q!tuv:y��


 vnq�p:tzq!tu~irwhu�i��¡�r�¡�xiv]q��:x�qex}o-fntzv]qe�
q!d-x�q�xis!r�bwhzf]��r q�f�d�x�~nr���tum tzh�x_sVh�x_�'rwh��;� � r
b�s�r;x�q�r3x
k©p:huhz� b�fnv:v:rIbªq!rI� yisex_o:d ¡¨d:r;s!r3q!d:r3v�fg�:r;�&xis!r3xihzh'�:x�qex
o-fntzv]qe�w�]�-fiq!d�h�x_�'rwhur;�
x_v��Fp�v:huxi�-r;hzrI�j� $�d�r2r;�:yirV�'r�q+¡�rwr;v�x_vg��v:fc�cr;�{z M}| tu�X¡�r;tzynd]q!r;�F�!f�q�d�x�qXq!d:r b�hufn�!rws
q!d:r�v:fc�crI��xis!r�tzv�hufgb;x_hc«�p-b�hutu�crIx_v��ctu��q�xiv�b�rn��q!d:r�h�x_s�yir;s£q�d:r�¡�rwtuyid]q�~ s�� � $�d:r�¡�r;tzynd]q��
x_s�r
bwfiv]q!s�fihuhur;���g��x�o�xis�xim r�q!r;sH� �~ s�� X r�¬co9�e���P�s��� �e� X r�¬co9�e��� x��� K �RI �s � I �� ! �� � � � � !��q!d:r;s�bed:fit�b�rI� f_kR�:tu��q�xiv�b�r}m r�q�s!t�bFx_s�r o'fn���!tz�:huri��x_v-�¥m�x�� �'rFm fis�r}xio:o:s�fio:s�t�x�q!r
t�k
q!d�r I xis!rn��k©fns�r�¬:xim�o�hzrn��o'fn�!tzq!tu~irFfis �ctu��b�s�r�q�ri� � r�d�x�~irFbed:f]��r;vKq!f k©fcb�p-��fiv
«�p�bwhzt��cr;xiv��:tu��q�xiv�b�r�tzv�q�d:tu�Ds�rwo'fis!q;�ihux_q!rwsGxihzhuf�¡¨tzv�yR�ct#�Brws�rwv]q=�D§ ��k©fnsGr;xibed��ctum�r;v��!tzfnvA�
b�fis�s�r;�!o-fnv��ctuv:y2q�f hzr;v:y_q�d}��bwxihzrI��tzv "Rp�xn�!�!tuxiv o�s!fcb�rI�!�!r;�;�

� huh]v�fg�:r;��d�x�~ir���fik q�h�x_�'rwh�� q!d�x_qDb;x_v2�'r�tzv]q!r;s!o�s!rwq!r;�2xi�D�ct��+q�s!tu�:pcq�tzfnv��£f�~nrws�huxi�-r;hu�;�
� rRhzrwq�q�d:rRhuxi�-r;hu��f_k�xVv:fc�crXq!f�o:s!fno�x_y]x�q�r¨q!f x_huh-v�fg�:r;��q!d:s�fip�yid�q�d:rXrI�cyirI�w� �£xis!ynrws

�



r;�cynr�¡�r;tzynd]q��2xihzhuf�¡�huxi�-r;hu�2q!fFq�s�x�~nrwhGq�d:s�fip:ynd r;xi�!turwsI�  �rw��v:r x � k�� nE!�� � k�� nE!
o:s!fn��x_��tzhutu��q!t�bXq!sex_v��!tzq!tufiv�m x_q!s�t�¬��

� s�� X�� � |	� z@!=X ~ s �� ScbBg
 � K ~ 
 � � � !
¡¨d:rws�r�� s � t��&q�d:rRo:s!fn��x_��tzhut�q+��q�f
�+p:m o k©s!fnm)v:fc�cr | q!f�z�� � hu�!f��:r���v:r
x � k�� nE!�� _
huxi�-r;h'm�x_q!s�t�¬�U��g¡¨d:f]��r{z=q!d�s�f�¡ s�rwo:s�r;�!rwv]q!tuv:y
q�d:rRhuxi�-r;h'o�s!fn��x_�:tuhut�q+���ct��+q�s!tu�:pcq�tzfnv�f_k
v:fc�cr Its � $�d:rXtzv�t�q�tuxihztu¦;x_q!tufiv�fikAs!f�¡3�&f_kdU¢b�fns!s�r;�!o-fnv��ctuv:y
q!f�p:v:h�x_�'rwhur;���:x�qexVo'fituvnqe�
tu�¨v�f_q¨tzm o'fis!q�xivnqI� � rVxis!rRv:f�¡�s!rIxi�c��q�f o:s!rI��r;v]q�q�d:rVx_huyifns!tzq!d�m��3�4 3 ��� ?�� >��=:=8��@D�� A
$�d:r
huxi�-r;hjo:s�fio�xiynx�q�tzfnv xihzynfis�t�q�d:m)tu��xi��k©fihuhuf�¡3���

� � � s!fno�x_y]x�q!r"U���� U
� � �¨f�¡ (7v:fns!m�x_hutu¦wr{U��
� ��l�h�x_m o q!d:r
h�x_�'rwhur;�}�:x_q�x:� �¨r;o-rIx�q¨k©s�fim ��q!r;o � p�vnq�tzhdU�bwfivg~ir;s!ynr;�;�

 v���q!r;o � �:x_huhjv:fc�cr;��o�s!fno�x_y]x�q!r�q!d:r;tzs�huxi�-r;hu� � tzv�bwhzp-�ctzv�y���r;h�k�hzfgfiot!�k©fns¨fiv:r
��q!r;oA�


 v��+q�rwo � ¡�rVs�f�¡ (=v�fis�m xihztu¦wr2U q�f�m�x_tuv]q�x_tuv}q!d�r2h�x_�'rwh£o�s!fn��x_�:tuhut�q+� tzv]q!r;s!o�s!rwq�x�q�tzfnvA�
a]q!r;o � t���bws!tzq!t�bwxih � ¡�r¨¡�x_v]qGo-r;s��!t��+q�rwv]q�huxi�-r;h��!fip:seb�rI�£k©s�fim¢huxi�-r;hzrI� �:x�qex:�Gagf
tzv-�+q�r;xi�
f_kDhzrwq�q!tuv:y�q�d:rVtuv:tzq!t�x_huhz��huxi�-r;hzrI��v:fc�cr;��k xn�cr2x�¡�x��i�c¡�r
s!r;o:hurwv:t���d�q�d:rwm �g� b�h�x_m o:tuv:y
q!d:r;tzsDh�x_�'rwhg�ctu��q!s�tu�:pcq!tufiv2q!f U s�� X � �RO s@M"! !ª�_t=� rn�Aq�d:r�o�s!fn��x_�:tuhut�q+�
m�xi���£t��Db�fnv�b�r;vnq�s�x_q!rI�
fiv¤q!d�r�yitu~ir;v¤bwhuxn�!�;� � tzq!d q!d:t���bwfiv���q�xivnq�§ o:p��!dA§&k©s!fnm h�x_�'rwhur;�¤v:fc�crI�w��q�d:r�b�h�xi���
�-fnp:v��:xis!tur;� ¡¨tuhzh��-rFo:p-��d:rI� q�d:s�fip:ynd¥d:tuyid �cr;v��!t�q+�T��x�q�x���h�x_m r;vnqe��x_v-�¥�!r�q!q!hurFtzv
hzf�¡ �cr;v��!t�q+�Fy]x_o��;� 
 k&q!d:t��
�+q�s!p�b�q!p:s�r2fik&�:x�qex���q���q!d:r�b�h�xi���!t��-b;x�q�tzfnvFyifnxih �-q!d�rwv�fnp:s
x_huyifis�tzq!d:m�b;x_v}p��!rRp�v:huxi�-r;hzrI�}�:x�qex2q�f�d:rwhuo�hzrIx_s�v:tzv�y��3�4$# % :'&)(`?�8��`?�&
*L?
� r
v:f�¡ ��d�f�¡ q!d�rVx_huyifis�tzq!d:m�bwfivg~ir;s!ynr;�&q!f�x ��tum o:hurV��fnhzpcq�tzfnvA��+�tzse�+qI�:�+q�rwo � x_v�� �
bwx_v��'rVb�fim��:tuv:r;��tuvnq�f U,�.-�HU � � !
¡¨t�q�d -�¢�-r;tzv:y�q�d:r s!f�¡ (7v:fis�m�x_hutz¦;r;�}m�x�q�s!tz¬�f_k/�V�jt=� rn� -� s�� X0� s �21 � 
 � s 
 � �£r�q2UTW�-r�q!d:r k3�9_)m x_q!s�t�¬}k©fns!m r;���]��q�d:r2q�fio+k�s�f�¡3�3f_k�U � q�d:r�huxi�-r;hzrI���:x_q�x !�x_v��9U h
�-r
q�d:r2n4� _¢m�x�q!s�tz¬�f_k�q!d:r2s!r;m xitzv�tzv:y n�s�f�¡3�;�=�3f_q�tubwr)U W v:r;~ir;s3bed�x_v:ynr
�-rIbwx_p-��r
f_k£q�d:r
b�h�x_m o:tuv:y���f�¡�r
xis!r
�!fihurwhu��tzv]q!r;s!rI�+q�r;� tzv�U h � � r
�!o:hut�q5-� x�k q!r;s�q!d:r2k ( q�d s�f�¡
x_v���q!d:r)k ( q�dFb�fihup:m v�tzv]q!f76��!p:��(7m�x�q!s�t�b�r;�

-� X�8 -� S S -� Scg-� g S -� g g:9 � 6P!

 q�bwx_v��'rV��d:f�¡¨v q!d-x�q3fip�s3x_huyifis�tzq!d:m)t��UEh;� -� g g ULh<� -� g�S UTW � � !

�



¡¨d:tubed}hur;xn�:��q!f ULhVX hutum����� -� �g g U��)� � �� s � K -�	� s�
EK
�g g ��-� g S UTW � � !
¡¨d:rws�r�U � t��Xq!d:r�tuv:t�q�tuxih=U�� � r v:rwrI�Fq!f}�!d:f�¡ -� �g g U � � �:�����Fbwfiv���q!s�p�bªq�tzfnvA�Ax_huh
rwhurwm rwv]q���tuv -�)t��2yns!rIx�q!r;sVq�d�x_v ¦;rws�f�� agtzv-b�r -�)tu��s�f�¡�v�fis�m xihztu¦wrI�j�Gx_v�� -� g g t���x
��p:��(=m�x�q�s!tz¬�fik -�
�:tzq¨k©fihuhzf�¡3�

����� � M g�� � K -� g g������ � M�� zeX � Q�Q�Q@n ��� !
$�d:rws�r�k©fns!r

� � -� �g g���� X � � � 
 -� � � 
�K��g g �! -� g g  �� �#" !X � 
 -� � � 
�K��g g �$ � � -� g g  �� �#% !
� � 
 -� � � 
�K��g g �$ � � � � !
� � � � �n� !

agf�q!d�r2s�f�¡��!p:m���fik -� �g g bwfivg~ir;s!ynr;��q�f�¦wr;s!f-�:¡¨d:t�bed�m r;x_v-� -� �g g U � � �:� $�dgp��¨q�d:r
tzv:tzq!t�x_h£o-fntzv]q U � t��¨tuv�b�fnv���r �]p:rwv]q!t�x_h=�`�X�g~]tufip-��hu�U h X �#& � -� g g ! 
�K -� g S U W � ��� !
tu�Rx��:¬crI��o'fituvnqI� $�d:rws�r�k©fns!rVtzq
tu��q!d:r�p:v:t �]p:r��:¬cr;�Fo'fituv]q
xiv��}q!d�r��!fihupcq!tufiv�q!f�fnp:s
t�q�rwsex�q!tu~irRx_huyifns!tzq!d:m}� $�d:t���yitu~ir;��p���xV¡�x���q!f ��fnhz~nr3q�d:r
huxi�-r;h'o�s!fno�x_y]x�q!tufiv�o�s!fn�:hzr;m
�ctzs�r;b�q!hu�F¡¨t�q�d:fip:q
tzq!r;s�x_q!tu~ir�o:s!fno�x_y]x�q�tzfnvA��$�d�r��!fihupcq!tufiv0bwxiv�f_k q�rwv��-r fi�:q�x_tuv:rI���g�
��fnhz~gtuv:y�x��!o�x_se��r����c��q!r;m f_k�hztuv:r;xis
r��]p�x�q�tzfnv�� � t=� rn��tzk�¡�r�q!s�p:v�bwx_q!r ��m�xihzhGr;hzr;m�r;v]q��
fiv -� g g !ª��¡¨d:tubed}bwxiv �'r
r('�bwtzr;vnqI�3�4*) 7,+�8-+	A ?ED�?�8 C�?ED D���&
�
� r
��rwq�q�d:rRo�x_sex_m r�q�rws���¡¨tzq!d�q�d:rXk©fihuhzf�¡¨tuv:y2d�rwp:s�tu��q!t�b_� � r��-v���x�m tzv:tum2p�m���o�xiv�(
v:tzv�y
q!s�rwr3f�~nrwsGx_huh-�:x_q�x
o'fituv]q��G¡¨tzq!d�«&p�b�hutu�:r;x_v��ct���q�x_v-b�r;� � s � �i¡¨tzq!d '
s�p�� ��x_h=§ � � hzynf (s!tzq!d:m � '
s�p � � �7� 
 v q!d:r
�'rwyituv:v:tuv:y�v:f v:fc�cr
tu��bwfiv:v:rIbªq�r;�j�  Xp:s�tzv:y�q!s�rwrRyis�f�¡�q!d£�nq�d:r
r;�cynr;�&xis!r¨rw¬:x_m tzv�r;��fnv:r3�g��fnv:r¨k©s�fim)�!d:fis!q�q!f2hzfnv:y�� � v�rI�cyir�tu��xi�:�:r;��q!f2q!d:r�q!s�rwr
t�k�tzq�bwfiv:v�r;bªqe�Vq+¡�f��!rwo�xis�x_q!r�bwfim o'fiv:r;vnqe�w� $�d:r�o�s!fcb�rI�!�2s!r;o-rIx�qe�2p:v]q�tzh�q!d:r�¡¨d:fnhzr
yisex_o:d�t��Rb�fiv�v:r;b�q!r;�A� � r���v���q!d:r���se�+qXq!s�rwr2rI�cyir�q!d-x�q
b�fiv�v:r;b�q���q+¡�f�b�fim o'fiv:r;v]q��
¡¨t�q�d��ct#�'r;s!r;v]qRh�x_�'rwhur;�Fo'fituv]q��RtuvFq!d:r;m}� � r�s!r;ynxis�� q!d�r�hurwv:yiq!d�f_kGq!d�tu�Rr;�:yir � � xi�x�d:r;p:s�tu��q!t�b
q�f�q�d:r m�tuv:tum2p:m �:tu��q�xiv�b�r��-rwq+¡�r;rwv0b�h�xi����s�rwyntzfnv��w� � r�xis!��t�q�s�xis!tuhz�}�!r�q� X � � 1 � k©fnhzhuf�¡¨tzv�y
q!d:r � ��s�p:hur¨f_k��3fns!m�xih��ct��+q�s!tu�:pcq�tzfnvA�n�!f
q!d�x_q�q!d�r3¡�r;tzynd]q�f_k'q!d:t��r;�cynr�t��
b�hufn�!r2q�f����A¡¨t�q�d�q�d:r d:fio'r�q!d�x_q
hufcbwxih�o�s!fno�x_y]x�q!tufivFt��Xq!d:r;v�m f]�+q�hz��¡¨tzq!d�tzv
b�h�xi����rI�w�

�



3�4�� � ?B< +	>�+�&
* �"& � %+>�+����'7 8;:=G2:=8;D �6:'&��+:fis�b�h�xi����tz�-b;x�q!tufiv o�p:s!o'fn�!ri�Dfnv�b�r�ULh t���b�fim o:p:q!r;�A�G¡�r�bwx_v qexN�nr�q!d�r�m fn��q�hut#�nrwhu�� { �e!
b�h�xi���
f_k�r;xnbed�p:v�huxi�-r;hzrI��o'fituv]q2xi�
tzq��Vhuxi�-r;h � $�d�tu�
¡�x���¡�r d�x�~ir v:f�bwfiv]q!s�fih
f�~irwsXq!d�r ��v�x_hGo�s!fno-fns�q�tzfnv�f_k�b�h�xi����rI�w�j�'r;b;x_p��!r t�q
t��
tzm o:hutubwt�q�hz�0�cr�q�rws�m tzv:rI���g�Fq�d:r
�ctu��q!s�tu�:pcq!tufiv�fikB��x�q�x�� 
 q�tu��x_o:o:s�fio�s!t�x�q�r�¡¨d:r;v�b�h�xi����rI�Gx_s�r¨¡�r;hzh-��r;o�x_sex�q�r;��fisGh�x_�'rwhur;�
�:x�qex�x_�'fip�v��j� 
 k&tzqRt��Rv:f_qRq!d:r bwxn��rn�-d�f�¡�r;~irwsI�'tzv�bwfis�o-fns�x_q!tuv:y�bwfiv���q!sex_tuv]q��3fnv�b�h�xi���
o:s!fno-fns�q�tzfnv��
bwxiv tzm o:s�f�~ir���v�xih&b�h�xi����tz�-b;x�q!tufiv£� � r xi����p:m r�q!d�r�b�h�xi���
o:s�fio'fis!q!tufiv��� K Q�Q�Q ��� � � � � � X � !�x_s�rRrwtzq!d:r;s¨r;��q!tum x_q!rI��k©s�fim)h�x_�'rwhur;���:x�qex2fns��]v�f�¡¨v x�o:s�tzfns!t� t=� rn��k©s�fim xiv}fisexib�hur !�� � rVo:s�fio'fn�!rXq+¡�f�o'fn��q (7o:s!fcbwr;����tuv:y x_hzq!rws�v�x_q!tu~ir;��q�f�{ � b�h�xi���
xi����tuyiv:m r;vnq �

	 l�h�xi����{�xi��� �3fns!m�x_hutu¦;x�q�tzfnv
� k q!rwsRb�fnm�o�pcq!tuv:y UEh���¡�rVv:fns!m�xihztu¦wr
q�d:r2b�h�xi���¨m�xi����q�f��:q�q�d:r2bwhuxn�!�¨o�s!fno-fns (
q�tzfnv¥b�fnv���q!sex_tuvnqI� $�d�r�bwhuxn�!��m�xi���2t���q!d:r}b�fnhzp:m vK��p:m���f_k"ULh����crwv:fiq!rI� �g�UEh�
 �dQ�Q�Q ULh�
 
�� � r���bwx_hur}r;xnbedKbwfihup:m v¤�!p�bed¥q!d�x_q�UEh�
 � �"Q�Q�Q ��UEh�
 
9X�� K �Q�Q�Q �3���3� $�d:r�h�x_�'rwh�f_kXx�o'fituvnq�t���q!d:r}b�h�xi����¡¨t�q�dTq�d:r m�x_¬gtum2p�m�rwhurwm rwv]q
tuv q!d�x_q2s�f�¡�x_k q!rws��!b;x_hutzv�y���$�d:r�xio:o:s�fnxibed �cfgr;�2v:f_q�yip�xis�xivnq�rwr���q!s�tub�q2huxi�-r;h
o:s�fio'fis!q!tufiv£�

	 � x_�'rwh ��tu���ctzv�y
� r2d�x�~nr2n � � b�h�xi��� ! h�x_�'rwh��3k©fnsX��x_huri��k©fis ! X � Q�Q�Q _�� � k q�rws
b�fim o:p:q!tuv:y U h �
¡�rV~gtzr;¡$r;xibed}o'fituv]q{z�xi�3d-x�~]tuv:y��:t��:��� U h � 
�k©fisRb�h�xi��� ! � ��t��:��xis!r2o:s!fcbwr;����rI�
k©s�fim d:tuyid�q!f}huf�¡
� � �!�!p:m tzv�y�U h � 
2t��
b�p:s�s!r;v]q!hu�}q!d:r�d:tuyid�r;��qR�:t��j� 
 k�bwhuxn�!� !
h�x_�'rwh��Rs!r;m xitzv£�Ax ! huxi�-r;hGtu�
�!fih��Fq!f�o'fituvnq2ze�Ax_v-��o'fituvnq2zH�]p:tzq��Xq!d�r���tu�:�:tzv:y-���q�d:rws�¡¨tu�!r¨q�d:r��:t���U h � 
�t���tzynv:fis�r;� x_v-� q!d:rR��rIb�fnv���d:tuyid:rI�+q��:tu��tu�&o:s�fgbwr;����rI�j�
xiv��}��f�fnvA� �£x_�'rwh �:t��:�ctuv:y�yip-x_sex_v]q!r;r;��q!d-x�qX��q!s�tub�q�h�x_�'rwh£o�s!fno-fns�q�tzfnv���¡¨tzhuh£�'r
m r�qI�

� ����0+*H�=���[* ���e&),�� *���� ,����
$£f3�cr;m fiv���q!sex�q�rGo:s!fno-r;s�q�tzrI�Bf_k]q!d:t��£xihzynfis�t�q�d:m ¡�rGtzvg~nr;��q!tuynx�q�rD�-fiq!dV�!�]v]q�d:r�q�tubG�:x_q�xn��rwq��
x_v�� x
s�r;x_h)(7¡�fns!h��2bwhuxn�!�!t��'bwx�q�tzfnv�o�s!fn�:hzr;m}� +�tuyip:s�r � ��d�f�¡3�Gx
���gv]q!d:rwq!t�b¨�:x�qexi�!r�q�¡¨tzq!d
� bwhuxn�!�!r;�;��r;xibed2�-r;tzv:y
xXv�x_s�s�f�¡0d�fis�tz¦;fiv]q�xihi��xiv��j�  Xx_q�xXo-fntzv]q��Dxis!r�s�xiv��cfim hu�
�cs�x�¡¨v
k©s!fnm q�d:r b�h�xi����rI�w� $�d�rws�r�x_s�r � huxi�-r;hzrI�Fo-fntzv]qe�Xxiv�� � � " p:v:h�x_�'rwhur;��o-fntzv]qe�w� � �Xr�¬ (
o-rIbªq!rI�j�E��� �¢x_huyifis�tzq!d:m ��� X � !3tuyiv:fns!rI��q!d�r���xiv�����q!s�p�bªq�p:s�rV¡¨t�q�d:tuv�q!d�r��:x_q�xn��rwq;�
¡¨d:tzhur�fip:sGx_huyifns!tzq!d�m�qexN�nr;��xi�c~�x_v]qex_yir�f_k�tzq�x_v��2o:s�fio�xiynx�q�r;�£huxi�-r;hu�Dx_hufiv�y3q!d�r��-x_v��:�;�

 vFq!d:t��Xr�¬:x_m o:huri�'¡�r2p���rI�
�+X �;Q �i� k©s�fim q!d:r�{�a�$$d:r;p:s�tu��q!t�b_�Bx_v��F{ �Tb�h�xi���!t��-b;x
(
q!tufivA�

agtzm tuhuxis!hu�i� +�tuyip:s�r � �!d:f�¡3�
x}���gv]q!d�r�q!t�b �:x�qexi�!r�q
¡¨t�q�d � bwhuxn�!�!r;�
xi�
tuv]q!r;s�q+¡¨tuv:r;�
q!d:s�rwr��:tzm rwv-��tufiv�xih-�!o:s�tzv:y]�w� $�d:rws�r�xis!r � h�x_�'rwhur;� o'fituv]q���x_v�� � " 6
p:v:h�x_�'rwhur;� o'fituv]q��;�
� ynxitzv£�P���{�*k xitzh���q!f v:fiq!t�b�rXq!d:r
��q!s�p�bªq�p:s!rRf_k p:v:h�x_�'rwhur;���:x�qex:�g¡¨d:tuhzr
fip�s�xihzynfis�t�q�d:m
��v��:��q�d:rV�!o:s!tuv:y]�w� � r
p���rI���
X �;Q 6 � k©s!fnm {�a�$ x_v-� { � bwhuxn�!�!tz�-bwx_q!tufivA�

6



0 0.5 1 1.5 2 2.5 3 3.5
0

0.5

1

1.5

2

2.5

3

3.5

� x ! $�d:rV��x�q�x 0 0.5 1 1.5 2 2.5 3 3.5
0

0.5

1

1.5

2

2.5

3

3.5

� �T!���� � 0 0.5 1 1.5 2 2.5 3 3.5
0

0.5

1

1.5

2

2.5

3

3.5

� b ! �£x_�'rwh£o:s!fno�x_y]x�q�tzfnv+ tuyip�s!r � � $�d:r � ��x_v-�:�3�:x_q�xi�!r�qI� � x_�'rwhur;�F�:x_q�x�x_s�rVb�fnhzfns3���gm��-fnhu�3xiv���p:v:h�x_�'rwhur;�
�:x�qex�x_s�rV�cf_qe�3tuv � x !���� �{� tuyiv:fns!rI�¨p:v:h�x_�'rwhur;�F�:x_q�x���q!s�p�bªq�p:s�ri��¡¨d�tzhurVh�x_�'rwh£o�s!fno�x
(
ynx�q�tzfnv p-��rI��t�qI�

−2

−1

0

1

2

−2

−1

0

1

2
0

0.5

1

1.5

2

2.5

3

3.5

� x ! $�d:rV��x�q�x −2

−1

0

1

2

−2

−1

0

1

2
0

0.5

1

1.5

2

2.5

3

3.5

� �T!���� � −2

−1

0

1

2

−2

−1

0

1

2
0

0.5

1

1.5

2

2.5

3

3.5

� b ! �£x_�'rwh£o:s!fno�x_y]x�q�tzfnv+�tuyip:s�r � � $�d:r2ago�s!tuv:yn�¨��x�q�xn��rwq;�
+:fis�x�s!rIx_h'¡�fns!h���r�¬:xim�o�hzrn�]¡�rXq!r;��q�huxi�-r;hjo:s!fno�x_y]x�q�tzfnv�fiv x2d�x_v-�c¡¨s!tzq�q�rwv}�ctuyitzq��

�:x�qexi�!r�q;� $�d:r�fis�tuyituv�x_hg�:x�qexi�!r�qG¡�xi� k©s!fnm$q!d:rXl�rI�:x_s ��p��jx_hufX��tzv�xis!���ctzynt�qe�G�:x�qex_��xn��r
� ��p:h % 6 �7� $�d�r��ctuyitzq��D¡�rws�r�q�d:rwv�o:s�rwo:s�fcb�rI�!�!r;�
q�f
s!rI�cp�b�r�q!d�r��!tu¦wr�f_k-rIxibed2�:tzynt�qGtum xiyir
�cf�¡¨v�q!f � ��¬ � ���g� �cf�¡¨v�( ��x_m o:hutzv:y�xiv�� "
x_p����!tuxiv��!m f]fiq!d:tuv:y-� $�d:t��¨tuv]q!rws�o'fih�x�q!tufiv
q!dgp��2bws!rIx�q�r;��yisex���( ��bwx_hur�¡¨t�q�d o:t�¬cr;h�~�x_hup:r;�2s�xiv:yir�k©s�fim ��q�f �i�n� � l �  b % � �7� � r
p���r��:tzynt�qe� � � � x_v�� � tuv fip:s2r�¬co-r;s!tum rwv]q2xi�
q!d:s�rwr�bwhuxn�!�!r;�;��«&xnbed0bwhuxn�!�
d-xi� �n� �\�
tzm�x_ynr;�;�B¡¨t�q�d0x�q!fiq�x_h�f_k �i� �\�:�
«&xnbed�tum xiyir�tu�Rs�rwo:s�r;�!rwv]q�r;�F�g�Fx �n� � �ctzm r;v���tufiv-x_h
~ir;b�q!fns;��+�tzynp:s�r � � xP!��!d:f�¡3��x sex_v��cfnm��!xim o:hzr
fik � �\��tzm�x_ynr;��k©s�fim)q�d:rV�:x_q�xi�!r�qI�

� r o'rws!k©fis�m huxi�-r;h�o�s!fno�x_y]x�q!tufiv�fiv�sex_v-�cfim h�x_�'rwhur;����p�v:huxi�-r;hzrI���!o:hut�qe�Rf_k&q�d:r
�:x�qexi�!r�q;�'x_v���m r;xn��p�s!rVbwhuxn�!�!t��'bwx�q�tzfnv}rws�s!fns¨s�x_q!r;�3fiv�q!d:r�p:v:h�x_�'rwhur;�F�:x_q�x�� � rV~�x_s��
huxi�-r;hzrI���:x_q�xR��tu¦wr�k�k©s!fnm � p:o�q!f � � �:� +:fisDxRyitu~ir;vVhuxi�-r;hzrI����x�q�xR�!tz¦;ri��¡�r�o'rws!k©fis�m � �
q!s�tuxihu�;� 
 v�r;xnbedFq!s�tuxihD¡�r�s�xiv��cfim hu�F�!xim�o�hzr�huxi�-r;hzrI���:x_q�x�k©s�fim q�d:r ¡¨d:fihur��:x_q�xn��rwq;�
x_v��¤p��!r�q�d:r�s�r;��q�tum�x_yirI��xn��p:v:h�x_�'rwhur;� ��x�q�x�� 
 k2x_vg�¤b�h�xi����t�� xi����r;v]q�k©s!fnm q�d:r
�!xim�o�hzrI��h�x_�'rwhur;� �!r�qI� ¡�r�s�r;�cf}q�d:r���x_m o:hutzv:y-� $�dgp��
h�x_�'rwhur;� xiv��0p:v:h�x_�'rwhur;� �:x_q�x
x_s�r2x_o:o�s!f�¬ctum x_q!r;hz��z^z � � � r�q!d:r;v�s�p:v�q�d:r2m tuv:tzm�p:m �!o�x_v�v:tzv�y�q!s�rwr�x_huyifis�tzq!d:m fiv
q!d:r��!o:hut�q
q�f}��v�� �D� � hzh&q!s�tuxihu�
d-x�~irq�¤b�hufn�!r�q�f � 6P�:� $ f���o'rwrI��p�o b�fim o:p:q�x�q�tzfnvA�
fiv:hu�2q�d:r¨q�fio �I� �
v:rwtuyidg�'fise��x_s�r3b�fnv��!tu�cr;s!rI��k©fis&rIxibed tum xiyir¨¡¨d:r;v�b�fnv���q!s�p�bªq�tzv:y
q�d:r
q!sex_v��!t�q�tzfnv m�x_q!s�t�¬ �2� � r
m r;xn��p:s�rRq!d:r
r;s!s�fis�sex�q!rI��f_k��

�



� �¨{ � ��$�d:r
m fn��q¨hzt �ir;hz��h�x_�'rwh�� � ��r;r
�!r;b�q!tufiv � � � !��
� ��l���r��Dl�h�xi����m�xi��� v�fis�m xihztu¦;x_q!tufivVo'fn��qDo:s!fcbwr;����tuv:y���¡¨tzq!d�m�x�¬ctum2p:m hut �irwhutud:fgfg�
rI�+q�tzm�x�q�r
f_kGb�h�xi����o�s!fno-fns�q�tzfnv���k©s!fnm h�x_�'rwhur;���:x�qex:�

� � � ��r�� �£xi�-r;h��:t��:�ctuv:y�o'fn��qVo:s�fgbwr;����tuv:y-�£¡¨tzq!d m�x�¬ctum2p:m#hzt �ir;hztud:fgfc��rI�+q�tzm�x_q!r
fik�b�h�xi����o:s�fio'fis!q!tufiv���k©s�fim�h�x_�'rwhur;�}�:x_q�x��6���l���f�� l�h�xi���Vm�xi���2v�fis�m xihztu¦;x_q!tufiv o'fn��q�o:s�fcb�rI�!�!tzv�y��D¡¨t�q�d.�gv:f�¡¨hur;�cynr�f_k¨q�d:r
fns�xnb�hur � q!s�p:r !�bwhuxn�!��o:s�fio'fis!q!tufiv�� � t � ri� � 1 � !ª�

� � � ��f � �£x_�'rwhj��tu�:�:tzv:y�o'fn��q3o:s�fcb�r;���!tzv:y-�g¡¨t�q�d�fns�xnb�hurRbwhuxn�!��o�s!fno-fns�q�tzfnv��w�
� r
p��!rRq+¡�f x_hzq!r;s!v-x�q!tu~ir
x_huyifns!tzq!d�m ��xn���-xi�!rwhutzv:rI�w� $�d:r
�-s���q¨fiv:r
t��¨�+qex_v��:xis�� � � �2�
� r s�rwo'fis!q � �{� r;s!s�fisRsex�q!r���tuv�bwr�tzq
tu�Xq!d�r��'r;��q
x_m fiv:y � X � Q�Q�Q �i� �%$�d:r��!r;bwfiv��
��xi�!rwhutzv�r�x_huyifis�tzq!d:m t���� o:s�fio�xiynx�q�tzv�y � � �V§ � o � � �{! � � m�fnv:y x_huh3p:v�huxi�-r;hzrI� �:x�qex:�
��v��Kq!d�r�o-fntzv]q Itg bwhzf]��rI�+q�q�f x huxi�-r;hzrI�Ko-fntzv]q � bwx_huh3tzq IfS !ª� �£xi�-r;h ITg ¡¨t�q�d IfS § �
huxi�-r;h �Axn�:� Itg q!f q!d:r h�x_�'rwhur;���!r�qI�Ax_v���s!r;o-rIx�qI�
o � �{� t��
x bws!p��:r�~nrwse��tufivFfik&huxi�-r;h
o:s!fno�x_y]x�q�tzfnvA� 
 q o-r;s�k©fns!m�� ¡�rwhuh¨fivKq!d:r}q+¡�f ���gv]q!d�r�q!t�bF�:x_q�xi�!r�qe�w��¡¨t�q�d¤q!d:r���x_m r
s!rI��p:hzq��¨xn��tzv +�tuyip:s�r;� � � b�!�xiv�� � � b !ª�+ tuyip�s!r � � �T! � � k�!V�!d:f�¡3�
q!d�r�s!rI��p�h�qe�w� 
 v � �t!ª�G¡¨d:r;v'k�tu����m�x_huh=�D{ � huxi�-r;hztuv:yFt��
¡�fns��!r�q!d�xiv � � �2���:pcq ¡¨d:rwv k�� 6 ����{ � tu���-rwq�q!r;s;� �3f�¡�rw~nrws�tzk
¡�rFs�rw��xihuxiv�b�r
b�h�xi����o:s�fio'fis!q!tufiv��;��¡�r�bwx_v �:fTm2p-bed �-rwq�q!r;s;� 
 kV¡�r�r;��q!tum x_q!r�bwhuxn�!��o:s�fio'fis!q!tufiv��
k©s!fnm�huxi�-r;hzrI���:x_q�x��g��b�h�xi����k©s!r �np�rwv�bw��x_v�� o-r;s�k©fns!m�bwhuxn�!��m�xi����v:fis�m�x_hutz¦Ix�q�tzfnvA�g¡�r
tzm o:s�f�~irXq!d:r
o'rws!k©fis�m�x_v�bwrX¡¨d�rwv k�tu�3�!m�x_huh � b !ª� � ��f_q�ri�:d:f�¡�rw~nrwsI�iq�d�x�q3¡�r
s!r �]p:tzs�r;�
x_huh�bwhuxn�!�!r;��q�f��'r}o:s!rI��r;v]q�tuvTq�s�xitzv�tzv:y �!r�q;� $�d:tu� ��tuxn��rI��bwhuxn�!�2k©s�r��]p:rwv-b�� q!f�¡�x_se�:�
p:v:tzk©fis�m��¨¡¨d�tubed¤d�xio:o-r;v���q�f �'rFq!d:r�q!s�p:r�o:s�fio'fis!q!tufivKtzv¤q�d:t���r�¬:xim�o�hzrn� $�d:t���t��
r;�!o-rIb�t�x_huhz�¥q!s�p:r�¡¨d:r;v k�X � �3x_v��¤rw¬go�huxitzv���q!d:r�tzv�t�q�tuxihXsex_m o¤tzv � b�! � �f!�� ! 
 kV¡�r
d�x�~ir�x o:s�tufis�tH�gv:f�¡¨hzrI�cyirFfik
q!d:rFq�s!p�r�b�h�xi����o:s�fio'fis!q!tufiv¤fivKq�d:r�p:v�huxi�-r;hzrI� �:x�qex:�
q!d:r�o-r;s�k©fns!m�x_v-b�r
t���r;~irwvF�'r�q!q!r;s � rn� k�!ª�j¡¨tzq!d�h�x_�'rwh �:tu���ctzv�y��'rwtuv:y �!hztuyid]q�hz����p:o'rws�tufis
q!f�bwhuxn�!�Vm xn�!�2v:fis�m�x_hutz¦Ix�q�tzfnvA����pcq�tzq��!d:fip�hu� �'r�v:fiq!rI� q!d�x_q�¡�r�x_s�r�p��!tuv:y�r�¬gq�s�x
tzvck©fns!m�x_q!tufiv�v:f_q3r;m�o�hzf��nr;� �]��q!d:rV�-xi�!rwhutzv:r
xihzynfis�t�q�d:m��w�`�Xv q!d:rVfiq!d:r;s¨d�x_v-���!tuv�b�r
huxi�-r;hA�:t��:�ctuv:y�s!r �]p:tzs�r;��rw¬cxnbªq¨o:s�fio'fis!q!tufiv��;�gt�qe�¨o'rws!k©fis�m xiv�b�rRt��¨��xi� ¡¨d:r;v q�d:rVb�h�xi���
o:s!fno-fns�q�tzfnv��
x_s�r r;��q!tum�x�q!rI� � �f!�� $ f���p�m�m�xis!tu¦wrn�£h�x_�'rwh��:t��:�ctuv:y�t��
q�d:r��-rI�+q�¡¨d:rwv
r�¬:xib�q�o:s�fio'fis!q!tufiv���x_s�r��gv:f�¡¨vA�Gfiq!d:r;s!¡¨t���r�b�h�xi���Vm�xi����v:fis�m�x_hutz¦Ix�q!tufiv t��2q!d:r��-rI�+qI�
{Fr;xiv]¡¨d�tzhur o � �{�)b�fiv-��t��+q�rwv]q!hu�Fo'rws!k©fis�m �
v�f��'r�q!q!r;s
q!d�xiv � � �2� $ xi�:hur � hutu��q��Rq�d:r
rws�s!fns�sex�q�r;��k©fis¨o � � �2� � �{�V��{ ���'l���r
xiv�� � ��f��G«�xibed�r;v]q!s���tu��x�~irwsex_ynr;��f�~nrws � �
q!s�tuxihu�;� � hzh��ctc�Brws�rwv-b�r;��x_s�r
��q�x_q!t��+q�tub;x_huhz����tuyiv�t��-b;x_v]q�x�q��Thzr;~ir;hB�:� � � ��� q�r;��q�!ª�-r�¬:b�r;ocq
k©fis�q!d�r
o�x_tus���tuv}�-fnhu��k xibwri�

� - &2�	& � *���*H� %'*H&2�=� ����1 ��� %'&)(+* ,'- �	��0�&21�&"��� ���
)H465 ��� ?
	��)?�*tD :�
�� :)&���+�<2?B>�798;:`G + � +eD��@:'&
� r�p��!r;�Vm tuv:tum2p:m �!o�x_v�v:tzv�y�q�s!r;r;��xi��x3d:r;p:s!t���q!t�b�q�fR�!r�q q!d:r�o�xis�xim�rwq!r;sd�D� �Ar�qI§ �D�!rwr
d:f�¡ �ct#�'r;s!r;v]q �T~�xihzp�r;�
x �Br;b�qRh�x_�'rwhDo:s�fio�xiynx_q!tufivA� +�tzynp:s�r	6 � x !���d�f�¡3�Rx ���gv]q!d�r�q!t�b

�



k � � % �I� �I� � � �n� � �
o � � � ������� ���	��
 �
����� 
�����
 
�����
 ������� ������� ���	���
� �{� � �:� 6 
������ 
������ 
������ ������� ������� ������� ��
����
{ � ������� ������� ������� 
������ 
������ ��
���� ����� � � �
l��3r ��� % �I� � � � ��� � � � � � � 6 � � 6 � � � � � �
� ��f � � � � � � ��� " �:� � �:� � �:� � �:� � �:� �k �n� 6 � � � �\� � � " � % � � � �
o � � � ��
���� ������� ������� ������� ����� ����� ����
 �����
� �{� ������� ������� ����� ����� ����� ����� ����� �����
{ � � � � � � 6 � � 6 � � � � � � � � � � � � � � �
l��3r � � � � � � � � � �:� " �:� " �:� � �:� � �:� �
� ��f ��� � ��� � ��� � �:� � �:� � �:� � �:� � �:� �

$ xi�:hzr � � � ~nrwsex_yir�rws�s!fns£sex�q�r�f�~nrws � ��q!s�tuxihu��¡¨tzq!d �ctc�Brws�rwv]qDo-f]�+qGo:s�fcb�rI�!�!tzv�y�m r�q�d:fc�:�
x_v�����tu¦wrI��f_kDhuxi�-r;hzrI�}�:x�qex:�

�:x�qexi�!r�q¨§ ��s�tu�:yiri§�¡¨d:t�bed b�fiv-��t��+qe�Df_kBxXp�o:o-r;sG�:hufgb���x_v���xRhzf�¡�rwsD�:hufcb��'�nb�fiv�v:r;b�q!r;���g�
x�q!d:tuvF�:s�tu�cynri� $�d�r
p:o:o'rws���hzfcb���t��3fnv}x�yns!t���¡¨t�q�d���t��cr)�:� % � �c¡¨d:tuhzr
q�d:rVhuf�¡�r;s¨fiv:r
tu��fiv�x2hufgfn�!rws�yis�tu��¡¨t�q�d��!tu�:r � � � fntzv]qe�&fnv�q!d�rX�:s�t��cyirRd�x�~irR�ct��+qex_v�bwr"��� � � �-rwq+¡�r;rwv
q!d:r;m�� $�d:rws�r2x_s�r
q+¡�f�huxi�-r;hzrI�}o-fntzv]qe�w� $�d:r��:x�qexi�!r�qX�!tum2p:h�x�q�r;�¨q+¡�f�f_q�d:rws�¡¨t���rV¡�rwhuh
��r;o�x_sex�q�r;��bwhuxn�!�!r;�;�]bwfis�s!p�ocq!rI���g��xVk©r;¡ o-fntzv]qe� � q!d:r
�:s�t��cyir !ª� $�d:rRo � �{� xihzynfis�t�q�d:m
¡¨tzhuh&o:s�fio-x_ynx_q!r�q!d�r � huxi�-r;h&tuv q!d:r�p�o:o-r;s2�:hufcb����-s���q;�D��tuv�bwr�q!d:r��:hzfcb���tu���crwv��!rwsI�
� v���fiv-b�rRs!rIxibed:tuv:y�q!d:r
�:s�tu�:yiri�gq�d:r �$h�x_�'rwhBq�s�x�~nrwh����:f�¡¨v x_v-� bwfim o-rwq!rI��¡¨t�q�d q�d:r
fFhuxi�-r;h�tzv0q�d:r�hzf�¡�rws
��hzfcb��B� � �2x s�r;�!p:hzq;� q!d:r���h�x_�'rwhGqexN�irI�Rq!d:r�m�x �+fis�t�q+��fik�q�d:r
q!rws�s�t�q�fis�� � + tuyip�s!r�6 � �t!6!ª� $�d:t���x_h���f���d:f�¡3��q!d�x_q�o � � ��tu���!p��!bwrwocq�tz��hzr�q!f��!m�x_huh-v�fit���r
tzv �:x�qexi�!r�qI� $�d:r¨��q�x_v-�:x_se� � �{�¤x_huyifis�tzq!d:m ��v����GxX�crIb�t���tufiv��-fnp:v��:xis!�
��tu�!r;b�q!tuv:y�q�d:r
huxi�-r;hzrI��o'fituv]q��;�is�rwy]x_se�chzrI�!� f_k'q!d�r3�+q�s!p�b�q!p:s�r�f_kj�:x�qex � +�tzynp:s�r/6 � b !6!ª��+�tuyip:s�r 6 � �T!�� � dT!
��d:f�¡3��q�d:r
s!rI��p�h�qe�¨f_k�huxi�-r;hAo:s�fio�xiynx�q�tzfnv�¡¨tzq!dF�ct#�'r;s!r;vnq �0x_v-��{ �0bwhuxn�!�!tz�-bwx_q!tufivA�

� d:rwv � � ����huxi�-r;h3o:s�fio�xiynx�q�tzfnv¥s�r;�!p:hzq�x_o:o�s!f]xibed:rI��o � � �2�&�'r;b;x_p��!r�p:v��:rws
q!d:r
rw¬go'fiv�rwv]q!t�x_hj¡�rwtuyid]q�� � � !�q!d�r
tzv��-p:rwv�bwr
f_k�q!d:r
v:rIx_s�r;��q�o'fituv]q��cfim tuv�x�q�r;�;�D¡¨d:rwv� � � ��tzq}tu��r;xn���¥q!f¤�!rwr�q�d�x�qFx_huh
p:v:h�x_�'rwhur;� o'fituv]q���¡¨tuhzh
d�x�~nr���tum tzh�x_s}b�h�xi���
o:s!fn��x_��tzhut�q�tzrI�w��¡¨d:tubedFt���q�d:r2b�h�xi����k©s�r��]p:r;v�b�� fiv}huxi�-r;hzrI�F�:x�qex:� $�d:t��¨tu���-rIbwxip���r
q�d:r
¡¨d:fihur���x�q�xn��rwq�rI�!�!rwv]q�tuxihzhu�
��d:s�tuv;�c�Aq�fRxR��tuv:ynhzr�o-fntzv]qD¡¨t�q�d�h�x_s�yir��D�ix_v-�2x_huhgp:v:h�x_�'rwhur;�
o-fntzv]q��
s�r;bwrwtu~ir2q!d:r���x_m r�tuv���p�rwv�bwr�k©s�fim#x_huh�h�x_�'rwhur;��o'fituvnqe�w� $�d:r}§ xio:o:s�fio:s�t�x�q!rn§t�
tu�
tuv �'r�q+¡�rwrwv � +�tzynp:s!r76 � k ! !ª� �3f�¡¢q!fFhur;xis!v tzq �  Rx�q�x}hut �irwhutud:fgfg� �:f]rI�
v:fiqVm x\�ir
��r;v���rVxn��x�bws!tzq!r;s!tufiv}tuvFfip:sR��rwq�q!tuv:y��'r;b;x_p��!r
q!d�rw�}x_s�rVb�h�x_m o-rI� � � r�b;x_vFf_k�bwfip:se��r
§ p:v-b�h�x_m oA§�h�x_�'rwhur;��o-fntzv]q��Gx_qDq!d:r�rwv-��xiv��Vhur�qGq�d:rwtusGh�x_�'rwh�� �'r3�crwq!rws�m tzv�r;���]�2v:r;xis!�g�
p:v:h�x_�'rwhur;�
o'fituv]q��;� ��pcq£tuv]q!p:tzq!tu~ir;hz�
¡�r&��d�fip:h��
o�x���m fns!r&x_q�q�rwv]q!tufiv
q�f3d:f�¡ p:v:h�x_�'rwhur;�
�:x�qex�xis!r
xn�!�!tzynv:r;��huxi�-r;hu��!ª� 
 v-�+q�r;xi� ¡�r
m�tuv:tum tz¦;r
q!d:r"!$#�%'&)(+*
,.-#f_k�q!d�r
s!rI��p:hzq

- X � � s�� U s�� hufiy`U s � � �I� !
¡¨d:tubed�t���q!d:r3�!p:m fik-r;vnq�s!fnog�
fiv�tzv��:tz~gt��cp�x_h:��x�q�xRo'fituv]q��;�/- tu�&x�k©p�v�bªq�tzfnv�fikL�D� $�d:r

�



tzv]q!p�t�q�tzfnv�t���q�d�x�q¨x
yifgfc�����!d:fnp:hu��huxi�-r;h'xihzh'o-fntzv]qe��bwfivc�'�crwv]q!hu�i�gx_v-� q!dgp���m tzv�tzm tu¦wr
- � $�d�rws�r�xis!r�m�x_vg� x_s��:tzq!sex_s��0h�x_�'rwhutuv:yn��f_kXq!d:rFp�v:huxi�-r;hzrI�¥��x�q�x�q!d-x�q�d�x�~ir�huf�¡
rwv]q!s�fiog�i�]¡¨d:t�bed�m tuyid]q��!p:ynyir;��q&q�d�x�q�q�d:tu��bws!tzq!r;s!tufiv�¡�fip�hu��v:f_q�¡�fns �B���3f�¡�rw~nrwsI�itzq�t��
tzm o'fis!q�x_v]q�q!fRo-fntzv]qDfipcq�q!d-x�qDm�f]�+qDf_k�q!d:rI��r�x_s��:tzq!sex_s��Xhuf�¡ rwv]q�s!fno]�Rh�x_�'rwhutzv:y]�Dbwx_v�v:f_q
�-r�xnbed:turw~irI���]��o:s�fio�xiynx_q!tuv:y
huxi�-r;hu�&p���tuv:yVfnp:s&xihzynfis�t�q�d:m}� 
 v�k xnbªq;�]¡�r���v�� q�d�x�q�q�d:r
��o�xnb�r�f_k'hzf�¡ r;v]q!s�fiog�
huxi�-r;hztuv:yn�Gxnbed:turw~�x_�:hur��]�
h�x_�'rwhco�s!fno�x_y]x�q!tufiv2tu�D�!m xihzh:xiv��Vhurwv-�:�
t�qe��r;h�k£¡�rwhuh-q!f�q!p:v:tuv:y�q!d:r �Fo�xis�xim r�q!r;s��;���Xv�rXb�fnm o:hzt�bwx_q!tufiv�s�rwm�xitzv��;�]¡¨d:tubed tu�&q!d-x�q
- d�xn��x�m tzv�tzm�p:m �0x�qq� � � � v�f_q!t�b�r�� � ��xio:o:s�fnxnbed:r;�2o � �{�V��x_v-� o � � �
yitu~ir;��r;xnbed�o'fituv]q�x�d�x_se��h�x_�'rwh !ª�:xn� + tuyip�s!r�6 � t !���d�f�¡3�w� $�d:t�� � o � � �{!�t���v:f_q¨x_hu¡�x��c�
�cr;�!tzsex_��hzr � +�tzynp:s�r�6 � �A� �f!6!��:x_v�� bwxiv��'rX��¬grI���g���!m�fgfiq!d:tuv:y�q!d:rXq!sex_v��!tzq!tufiv�m�x_q!s�t�¬j�
xi��¡�rR¡¨tuhuh£��r;r
v:r�¬gq;�

)H4 3 C�A :�:	D��
��&
�/D�� ? ��8-+�&�� �@D �6:'&�� +eD 8 �����

 v���o�tzs�r;�}�g��q�d:r2xiv�x_hu�c��t��¨fiv�q�d:r � x_ynr&�3xiv;��xihzynfis�t�q�d:m � ���	�P� � �7�'¡�rV�!m f]fiq!d �$�g�
tzv]q!r;s!o'fih�x�q�tzv�yVt�q�¡¨t�q�d�xVp�v:t�k©fns!m¢q!sex_v-��tzq!tufiv�m�x�q�s!tz¬�
��]¡¨d�rws�r�
 s � X � 1;� k �
nL! M � z M^| �


� X���
 � � � ����! � � � 6P!

��t���q!d:r;v}p���rI��tuv}o:h�xib�r
fik ��tzv�q!d�rVx_huyifis�tzq!d:m}���¨t���q!d:r
tuv]q!rws�o'fih�x�q!tufiv�o�xis�xim�rwq!r;s;�
� t�q�d�q�d:r���m fgf_q�d:r;��q!sex_v��!tzq!tufiv�m�x_q!s�t�¬ 
�
�j¡¨d:r;v+� � ��q!d:r p:v:tzk©fis�m bwfim o-fnv:rwv]q
�cfim tuv�x�q�r;� � fip:q��!tu�cr2q!d:r���r;h�k�hzfgfiot!ª� � v��Fq�d:r�bwhuxn�!�Xo:s�fi��xi�:tuhztzq!tur;�Xx_s�r2b�hufn�!r
q!f p:v:t)(
k©fis�m fiv}p:v�huxi�-r;hzrI����x�q�x��:s�r;�!p:h�q�tzv�y�tuvFd:tuyid}rwv]q�s!fno]� - ���Xv�q!d:r2f_q!d�rws¨d�xiv���¡¨d:rwv�Tt��
v:f_q
~nrws�����m�xihzh=�jq!d�r�fns!tuyituv�xih � �cfnm�tuv�x_q!r;�
xiv���q!d:r s�r;�!p:h�qe�
x_s�r�q!d:r���x_m r�xi�
q!d:rRp:v��!m f]fiq!d:rI��~nrwse��tufivA� +�tzynp:s�r
6 � t !��!d:f�¡3��q�d:r
b�p:s�~irXf_k£r;vnq�s!fnog� - ~g�;�	���'r�k©fns!r
x_v��Fx_k q!rws
�!m�fgfiq!d:tuv:y��-¡¨t�q�d��ct#�'r;s!r;v]q��X~�xihzp�r;�;� 
 vFq!d:r2k©fihuhzf�¡¨tuv:y�¡�rVp��!rVq�d:rV~�x_hup:r
��X �fQ � �\� � �
)H4$# ��� ?�� ?�8�� ( +eD�� (`?w:�
��
� hzq!d:fnp:yid�¡�rRtuvnq�s!fc�cp-b�r;� x�v]p�tu��x_v�bwrXo-x_sex_m r�q�rws���tzv�fise�crws�q!f hur;xis!v��D�gq!d:r
xi�:~�xiv�(
q�x_ynr�¡¨tuhzhj�'r
x_o:o�xis!r;v]q�¡¨d:r;v�¡�rXtuv]q!s�fg�:p�b�rRm2p:hzq!tuo:hurXo-x_sex_m r�q�rwse�a� K Q�Q�Q � x �]fnv:rXk©fisr;xibed}�ctum rwv��!tzfnvA� $�d�x_q�t��;�:hzrwq¨q!d:r
¡�rwtuyid]q¨v:f�¡��-r~ s � X r�¬co9�e� x���� K �RI �s � I �� ! �� �� � � ��� !
$�d:r � � § �2xis!r�xiv�x_hufiynfip��Xq!f�q!d:r�s�rwhurw~�xiv�b�r�fnsVhzr;v:y_q�d �!b;x_hur;�
tuv "
x_p-�!�!tuxiv�o�s!fcb�rI�!�;�
� r3p-��r3yns�xn�cturwv]q��cr;��b�r;vnqGq�f
��v���q�d:r3o�xis�xim r�q!r;s��	� K Q�Q�Q6� x q!d�x_q&m tzv:tum tz¦;r;� - � � r
��v�� q!d:rV�:rws�tz~�x�q�tz~nr;��fik/-�¡
� sI� q;�	� � § ���g��q!d:rVbed-x_tuv s�p:huri�

� -
� � � X Scb�g

�s � ScbdK �� � � K � -� U s � � U s �� � � � � � !
"



� -
� U s�� X �}hzfny=U s�� � � � � � !

$�d:r
~�x_hup:r � U s�� 1 � � � b;x_v}�-r
s�r;xn��f\��q!d:r
m�x_q!s�t�¬ � U h 1 � � � �:¡¨d�tubed�tu�
� U h
� � � X �

� � � � ��& � -� g g ! 
EK -� g S UtW � � � " !X � �
� � � ��& � -� g g ! 
EK ��-� g S UTW7� ��& � -� g g ! 
EK � �� � � -� g S � UtW � � % !X ��& � -� g g ! 
EK � � -� g g

� � � � �#& � -� g g ! 
�K -� g S U W � ��& � -� g g ! 
EK � � -� g�S� � � � U W � � � !X ��& � -� g g ! 
EK � � -� g g
� � � � UEh<� �#& � -� g g ! 
�K � � -� g S� � � � UTW � �:� !

¡¨d:rws�r�¡�r¨p��!r;��q�d:r�k xib�q � p 
�K X � p 
�K � � p !@p 
EK � ��f_q�d � -� g g 1 � � � xiv�� � -� g S 1 � � �
x_s�r
�!p:��(7m�x�q�s!t�b�rI��fik � -� 1 � � � � �3rwm rwm��-r;s -��t�� 
��s�f�¡ (7v:fis�m�x_hutz¦;r;�j�

� -� s �
� � � X Scb�g

�
��� � � K � -� s �� 
�

� �
� 
�

� �
� � � � �n� !

X Scb�g
�
��� � � K � � ��� M z�!� 
 
� s 
 � � ���	M}| !�� -� s�� ! � � 
� � �� � � � �i� !

X � �

� s �
� � � � -� s�� � � � 
� s �

� � � � 1 � 
 
� s 
 � � 6P!

��t���q!d:rV�!m fgf_q!d�r;� q!sex_v��!tzq!tufiv�m�x_q!s�t�¬ � r��'� � � 6P! !ª�:�!f

� 
�
� �
� � � X � � ��� ! � � � �

� � � � �n� !
��t���q!d:r
fns!tuyituv�xih-q�s�xiv��!t�q�tzfnv m�x�q�s!tz¬ � r��'� � � !6!ª�

� �
� �
� � � X Scb�g

�
��� �
� K � � � �� ~

�	�

� ~
�	�

� � � � � � !
X Scb�g

�
��� �
� K � � ��� M
� !���

~
� �
� � ��
\M
� !	���

� � ! � � ~ �	�� � � � � � !X � � ~ � �
� � � ���

� � �
�

� ~
� �

� � � � 1 �
�

~
� � � � " !

��v�x_huhu�i�
� ~

�	�
� � � X � ~

�	�
�RI �
�
� I �

�
! � 1 ���� � � % !

%



)H4*) 	 � +	A G{>6? ��� �)? +�8�&���&
��� 8;8;?B>6? ( +�&aD ��� A ?�&�� �@:)&��
� rR��v���q!d�r
fiocq�tzm�x_hE��k©fis�q!d�r
��x�q�xn��rwq���tuv +�tuyip:s�r;� � x_v�� � �cxi���!p:m tzv:y x ��tuv:ynhzr �D�+:fisXq!d�r�§ � ��x_v����w§'�:x�qexi�!r�q;�B¡�r���q�xis�q3k©s�fim q�d:r2m tuv:tzm�p:m �!o�x_v:v�tzv:y�q!s�rwr�d:rwp:s�t��+q�tub�9X �fQ �n� � - X �i� �fQ � !ª�:xiv�� ��v�� q!d:r2fiocq�tzm�x_hd� Xw�fQ � � � - X % 6fQ % !��&agtum�tuh�x_s�hz��k©fis
q!d:rR§ aco:s!tuv:y]�w§��:x_q�xi�!r�qI��¡�r��+qex_s!q k©s�fim q�d:r�d:rwp:s�t��+q�tuba� X �;Q 6 � � - X�� � Q � !£x_v��V��v��Vtzq
tu�Gxihzs�r;xn�c�
q!d:r�fnocq!tum�x_h=� ��f_q�d�bwhuxn�!�!tz�-bwx_q!tufiv2s�rwm�xitzv���q�d:r¨�!xim r � k©fis�xihzhcrw¬go'rws�tum�r;v]q��
tzv q�d:tu����rIbªq�tzfnvA�D¡�r�p��!r;� { � b�h�xi����tz�-b;x�q!tufivt!ª� $�d:r�{�a�$ d:r;p:s�tu��q!t�b�k©fis2q!d:rI��r�¡�rwhuh
��r;o�x_sex�q�r;����x�q�xn��rwq���t��3b�hufn�!rXq!f�fio:q!tum xih �

� t�q�d�m2p:hzq!tuo:hur��D§ �w�-k©fis�q!d:r § ��s�tu�:yiri§'�:x�qexi�!r�q�tuv +�tzynp:s�r 6��'¡�r��+qex_s!q3k©s!fnmY� K X� � X �;Q � �.� -rX � 6TQ � !V¡¨d�tubedKtu��x�q�d:tzse�Tq!d:r��ct���q�x_v-b�r}�-rwq+¡�r;rwv¥q!d:r}p:o�o-r;s�x_v��
hzf�¡�rws��:hufcb��g�;� � k q�rws��!p:����q�xiv]q!t�x_hAx_m fnp:v]q�fik�yns�xn�cturwv]q��:r;��b�rwv]q¨tzq!rwsex�q�tzfnv��;�c¡�r
s�r;xnbed� K X �I�:� Q � ��� � X �fQ �n� xiv�� - X �:� Q � � � v-� � K t��3�+q�tzhuhAtuv�b�s�r;xn��tuv:y ¡¨d:tuhzr)� � x_v-� -
xi�!�]m ocq�f_q�ri� $�d:rXbwhuxn�!�!tz�-bwx_q!tufiv s!rI��p�h�q�tu�&q!d:r
��x_m r�xi�/+�tzynp:s�r 6 � k !ª� �£fgb;x_h'm tzv:tum2p�m
tu�3x o�s!fn�:hzr;m�q�d:fip:yndA�ck©fns3r�¬:x_m o:huri��t�kD¡�rV��q�xis�q¨k©s�fimY� K X � � Xw�;Q �i� ¡¨d:t�bed}tu��q�d:rm�tuv:tum2p:m �!o�xiv:v:tuv:y�q�s!r;r2d:r;p:s!t���q!t�b_�B¡�r�¡�fnp:h��Frwv���p:o�¡¨tzq!d+� K X �;Q 6 6��L� � X/�;Q � %x_v�� - X �]� Q " �

$�d:r�r;~ir;sRtuv�bws!rIxi�!tzv:y�� K t��
r�¬co-rIbªq�r;�j� 
 v�q!d�r�§ ��s!t��cynri§j�:x�qexi�!r�qI�Bq!d:r d:fns!tu¦wfnvnqex_h
�ctzm r;v���tufiv � bwfis�s!rI��o'fiv-�ctzv�yVq!f � K !�tu��tus!s�rwhurw~�xivnq�q!f b�h�xi���!t��-b;x�q�tzfnvA� � h�x_s�yir ��m r;xiv��
huxi�-r;hu�Ab;x_v
�'r�o:s�fio�xiynx_q!r;�3k©s!r;rwhu�Rxihzfnv:y�q!d:t��£�:tzm rwv-��tufivA� $�dgp��jfip�s£x_huyifns!tzq!d:m��cr�q�r;bªqe�
q!d�x_q��:tzm rwv-��tufiv � t�� tzs�s�rwhurw~�x_v]q2q�f b�h�xi����tz�-bwx_q!tufivA� $ f�k©p:s�q�d:rws tuhzhup���q!sex�q�r q�d:t��w��¡�r
b�s�r;x�q�r�xV�!�gvnq�d:r�q�tubX�:x�qexi�!r�qR§ ��x_huh=§z�]¡¨t�q�d 6 � �V�:x_q�x
o'fituv]q���p:v:tzk©fis�m�hu���!xim o:hzrI� tzv-��t��cr
x 6 ( �ctzm r;v���tufiv-x_h:p:v�t�q&dg�go'rwse��o:d�rws�ri�ixiv�� ¡¨t�q�d�x 6 ��� ynxio�tuv��ctum rwv��!tzfnv�� � ( � � + tuyip�s!r
� !ª� $�d�rws�rXt���v:f ynxio�tuv}xihzhBfiq!d:r;s�q+¡�f �ctum�r;v��!tzfnv�x_hjo:s�f �+rIbªq�tzfnv�f_k q!d:r
�:x_q�xn��rwq;� $�d:r
ynx_oF�!o:hut�qe�3q�d:r2�:x_q�xi�!r�qXtzv]q!f�q+¡�f�bwhuxn�!�!r;�;��¡¨d:tuhur2�ctum�r;v��!tzfnv�� � xiv��<6�x_s�rVtus!s�rwhurw~�xivnq
q!f�bwhuxn�!�!t��'bwx�q�tzfnvA� $�d:r;s!r2xis!r
q+¡�f�h�x_�'rwhur;�Fo'fituv]q��;� � r��+qex_s!q3k©s�fim � K X � � X � � X��� X �;Q � � - X � 6P�;Q % !ª�Axiv��0s!rIxibed+� K X �;Q � � �B� � X �fQ � % ���

�
X � Q � % �d��� X � Q 6 �

¡¨t�q�d - X �;� �;Q � � � d:tuhzr v:fiqVxi�R�cs�xim�x�q!t�b�xi�Rtzv�q!d:r}§ ��s!t��cyirn§'��x�q�xn��rwq;���
�
xiv��+���

x_s�r3~ir;s!� h�x_s�yir�bwfim o�x_s�r;��q�fVq�d:rXsexi�:tzp���f_kjq�d:r
�:x�qex:�gx_v����!tuyiv:tzk©� q!d:rXtzs�s�rwhurw~�x_v�bwr3f_k
q!d:rI��r
q+¡�f��:tzm rwv-��tufiv��;� $�d:rVbwhuxn�!�!t��'bwx�q�tzfnv x_q�q�d:r
fio:q!tum xihB�D§ �¨fi�'rw�c��q!d�r
ynx_o£�

$£f��!d:f�¡ q!d-x�q
fip:sXm�rwq!d:fc��tu��v:f_qRm�r;s!r;hz�}hufgf\�gtzv�y�k©fis
�+q�s!p-bªq!p�s!rI�3tuv�p:v:h�x_�'rwhur;�
�:x�qex:�Bb�fiv-��t��crwsXx��!tzm tuhuxis��:x�qexi�!r�q2§ ��x_huh � §�¡¨d:t�bed�t��¨q�d:r���x_m r2xn�V§ ��xihzh=§�rw¬:b�rwo:q�q!d-x�q
q!d:r;s!r
t���v:f�¡$x_h���f�x�ynxio tuvF�ctzm r;v���tufiv-� � ( 6 � +�tzynp:s!r%��� $�d:rws�r
t���v:f�ynxio tuvF�ctzm r;v�(
��tufiv�� � ( � � � ( � � � ( 6 !ª��agf�k©s!fnm�p:v:h�x_�'rwhur;���:x_q�x�o-fntzv]q¨f_k�~]turw¡
�c�ctum rwv��!tufiv�� � ��6�t��¨xi�
tzv]q!r;s!rI�+q�tzv�y
xn�G�ctum�r;v��!tzfnv�� � � � � $�d:r¨ynxio�tuv��ctzm r;v���tufiv-� � ( � t��Gs�rwh�x�q�r;�2q!fVb�h�xi���!t��-b;x
(
q!tufiv�¡¨d:tuhzr3q!d:rXfiv:r¨tuv � ( 6
tu�&v:f_qI� ��p:q�q!d:t���tuvck©fns!m�x�q�tzfnv tu�&fiv:hu��d�tzv]q!rI� �g�	6
h�x_�'rwhur;�
o-fntzv]q�� � +�tzynp:s�r � � x�� �T! !ª� � ���-rwk©fis�r}¡�rF��q�x_s!q k©s!fnm � K Xy� � X �

�
X ��� X �fQ �� -oX � 6P�;Q � !���xiv��¤s!rIxibed � K X �fQ � " � � � X �;Q � % ���

�
X � 6TQ " ����� X �;� Q � ¡¨tzq!d

- X � " Q � � � ynx_tuv�fip�s�m r�q!d�fg��q!d:tuv;�c�&�ctum rwv��!tufiv�� � � 6�x_s�r¨tzs�s!r;hzr;~�x_v]q;�nrw~ir;v q!d:fnp:yid
q!d:rV�:x_q�x�x_s�r
b�hup��+q�rws�r;��x_hufiv:y�q!d�fn�!rR�ctum rwv��!tufiv��;��l�huxn�!�!tz�-bwx_q!tufiv�k©fnhzhuf�¡3��q!d:r
y]x_o tzv
�ctzm r;v���tufiv-� � � � �

� �



� � * ,�&"�e*H
�� �m���
$�d:rXo�s!fno-f]��rI� huxi�-r;h'o�s!fno�x_y]x�q!tufiv�xihzynfis�t�q�d:m�tu��b�hufn�!rwhu��s!r;hux_q!r;��q!f�q!d:r
{�x_s �if�~�s�xiv�(
�cfim ¡�xih#�c��x_huyifns!tzq!d�m � a � � � �=� ��fiq!d¤pcq�tzhutz¦;r}q!d:r�m xiv:tzk©fih��K��q!s�p�b�q!p:s�rF�cr���v�r;�¤�g�
huxis!ynrRxim�fnp:v]q�fik p:v�huxi�-r;hzrI����x�q�x��:x_v���xi���!p:m r�q�d:r
�+q�s!p�b�q!p:s�r
tu�¨bwfis�s!r;hux_q!rI� q!f�b�h�xi� (
��tz�-bwx_q!tufiv�yif]x_h=� ��fiq!dF�cr��-v:rVx�o:s!fn��x_��tzhutu��q!t�bRo:s�fgbwr;����k©fis¨h�x_�'rwh���q!f q�s�xiv���tzq¨�-rwq+¡�r;rwv
v:fc�cr;�;� ��p:q3q!d:r�{�x_s �if�~�sex_v-�cfim ¡�xih#�c�3xihzynfis�t�q�d:m xio:o:s�fnxibed�r;��q!d�rVo:s�fi�:hurwm k©s!fnm
x��:tc�Brws�rwv]q¨o-r;s��!o'r;bªq�tz~nri� 
 q3p��!r;��q!d�r
q!sex_v��!t�q�tzfnv�o:s�fcb�rI�!��q!f�bwfim o:pcq�rXq�d:r � (7��q!r;o�xiv�(
b�r;��q!fns!d�f]fc��f_kAxiv]��v:fc�crHze�_q�d�x�q�tu�;�nyntz~nrwv�q!d-x�q�q�d:r3sex_v��cfnm ¡�x_h �2t��&x_q&v:fc�crHze�i¡¨d-x�q
tu��q!d:r�o:s�fi��xi�:tzhutzq+��q!d-x�qXtzq
¡�xn�3x�q
��fnm�r2v:fc�cr | x�q � �+q�rwo����-rwk©fis�ri� $ f�p:v-�crwse�+qex_v��
q!d:r x_huyifns!tzq!d:m}�'t�q
t��Xd�rwhuock©p:h�q!f tzm�x_yntzv�rVq!d-x�q
r;xibed�v:fc�cr�d-xi��q+¡�f��!rwo-x_sex�q!r�huxi�-r;hu�;�
fiv:r�d:t��:�cr;vTx_v-��fnv:r�fi�-��r;s!~�x_��hzrn� � v:fc�cr z�§ �
fn����r;s!~�xi�:hzr h�x_�'rwh�tu�Vq!d:r�x�~nrwsex_ynr2f_k
x_huhAv:fc�cr;�;§�d�tu�:�:rwvFh�x_�'rwh��w�:¡�rwtuyid]q�r;���g��q!d�rwtusXx_v-b�r;��q!fns!d�f]fc�j� $�d:tu�3tu��tzv}k xnbªqH�ir;s!v�rwh
s!r;yis�r;����tufivA��¡¨tzq!d q�d:r��nrws�v:rwh��-r;tzv�y�q!d�r � ( �+q�rwoTxiv�b�rI�+q�fis�d:fgfg�A� $�d:r�d�tu�:�:rwvTh�x_�'rwh��
x_s�rRhur;xis!v�r;���!p�bed�q!d-x�q¨q!d�rRhut �irwhutud:fgfg��fns�m�xis!yntzv�f_k q!d:r
fn����r;s!~nr;��huxi�-r;hu�¨fik h�x_�'rwhur;�
�:x�qex�x_s�r2fnocq!tum tz¦;r;�j�%$�d�r�xihzynfis�t�q�d:m tu�
�!rwv��!t�q�tz~nrVq�f�q�d:r2q�tzm r���bwx_hur � �j�!tzv-b�r�¡¨d:rwv
�)� � r;~ir;s!��v�fg�:r
hzfgf\�c�¨r �]p�x_huhz� hzt �irVxivFx_v�bwr;��q!fisI�:x_v-�Fx_huhAfi���!rws�~�x_�:hur
huxi�-r;hu�3¡¨tzhuh
�-rRq!d�rR��x_m ri� 
 v fip:s¨x_huyifns!tzq!d�m��]h�x_�'rwhur;����x�q�x�x_s�rXbwfiv���q�xiv]q��!fip:seb�rI��q�d�x�q�o:p��!d�fnpcq
huxi�-r;hu�;�:x_v�� q�d:rV���c��q!r;m xibed:turw~nr;��r��]p:tuhutz�:s�tup:m ¡¨d:r;v ��� � �

$�d:rws�rR�!rwr;m���q!f��'rVx�s�r;�!rwm��:h�x_v�bwrX�'r�q+¡�rwr;v h�x_�'rwhjo:s�fio-x_ynx_q!tufiv�x_v�� m r;x_v ��r;hu�
x_o:o:s�f�¬ctzm�x_q!tufiv � �j� " � ��� � " �ga % % �=� 
 v¤h�x_�'rwh¨o:s�fio-x_ynx_q!tufivA�&p:o-fnv b�fivg~nrws�yirwv-b�r�¡�r
d�x�~irXq!d:r
r �]p�x�q�tzfnv�� � k©fns3p:v:h�x_�'rwhur;���:x�qex !U s�� X � � � s � U � �� ��� � � � s�� U � � � � � � !
l�fiv��!tu�:rwsXq!d:r h�x_�'rwhur;����p:v�huxi�-r;hzrI���:x_q�x yisex_o:d0xi�Rx bwfiv��ctzq!tufiv-x_hG{�x_s �if�~�sex_v��cfnm
��rwh���� ¡¨tzq!d�o�x_tus!¡¨t��!r3tzv]q�rwsexibªq�tzfnvq~ s�� �'r�q+¡�rwr;v�v:fc�cr;�`z M}| �]xiv�� ¡¨tzq!d�h�x_�'rwhur;��v�fg�:r;�
b�h�x_m o-rI�j�V«&xnbedFp:v�bwhuxim�o'r;� � p:v�huxi�-r;hzrI�f!Xv:fc�cr�z�tuv	� bwxiv��'r�tuv�fnv:r2fik�_)��q�x_q!r;�;�
�crwv:fiq!rI�F�g��x�~ir;b�q!fns�x_h���f bwx_huhur;� U s X � � �JO\s6M � ! M Q�Q�Q M � �JO\s M _2!6!�� $�d:r�o:s�fi��xi�:tzhutzq+��f_k
x�o-x_s!q!t�b�p:h�x_s3bwfivc��ynp:sex�q!tufiv�U tzv
�)t��

��� � U�!=X �

 r�¬co � � s�� ~ s�� U s U��� � � ��� !

� �3¡�r
¡¨tuhzh���r;r
hux_q!rwsI��� tu�¨s�rwh�x�q�r;� q!f�q!d:r2{�tzv�bwpcqXxihzynfis�t�q�d:m}� � rVv:f�¡$��d:f�¡�huxi�-r;h
o:s!fno�x_y]x�q�tzfnv � � � !Rt��Vx_o�o:s!f�¬ctum�x�q!r;hz��x}m�rIx_v0��r;hu� �!fihupcq!tufiv0q!f�xF{�x_s �if�~Fsex_v��cfnm
��rwh������:q�d�x�q�xio:o:s�f�¬ctzm�x�q�r;����� $�d:r�{�xis �nf�~Vsex_v��cfnm �-rwh�������d�xi��q!d:rR�!xim r��+q�s!p-b (
q!p:s�r¨xi��� �i�:pcq��'r;�!tu�crI�Do�x_tus�¡¨tu�!r�tuv]q!r;s�xnbªq!tufiv-�w�����gd�xi�Gxihzhcd�tzynd:rwsDfise�cr;s�tuv]q!r;s�xnbªq!tufiv-�w�
ago-rIb�tz�-bwxihzhu�����Bt��3�cr��-v:r;�}xi�

� � � � U�!=X �

 r�¬co � hufiy � � s�� ~ s�� U s U �� ! � � �]� !

�i�



���jt���q!d�rV�!xim�r
xn� ��p:o�q!f�q!d�r
��s���q3fise�cr;s&�

� � � � Um! �
�

 r�¬co � � s � ~ s � U s U��� � � � � �n� !X �

 r�¬co � � s � ~ s � U s U �� � � � 6P!X � � � U�! � �]� !

$£f ��v���q!d:r�m r;xiv���r;hu�0x_o:o�s!f�¬ctum x_q!tufiv}q�f � � �j¡�r�s!r;o:h�xib�r�r;xnbed�v:fc�cr ze§ �R�+qex�q�r�U s
¡¨t�q�d�tzq��3m�rIx_v�~�x_hup:r � U s�� x_v�� fi�cqex_tuv�q�d:rV�!rwhzkDbwfiv��!tu��q!r;v]q�r �]p�x�q�tzfnv��

� U s � X �
� �

�

 �

rw¬co � hufiy � � � ~ s�� U s � U � � �e! � U s � � � !X �
� �

�

 �
� � � ~ s�� U s � U � � �d!6U s � � � !

¡¨d:tubed}hur;xn�:��q!f�q!d�r
m�rIx_v ��rwh��}��fnhzp:q!tufiv q!f���� �

� U s�� � X � � ~ s � � U � � �� � � � � ~ s � � U � � � � � " !� � �P!�tu�¨xiv�xio:o:s�f�¬gtum�x�q�tzfnv�q!f � � " !�tuv q�d:r
��r;v��!rXq�d�x�q¨tzk�¡�r
xi����p�m�r � 
 ~ s 
 x_s�r�q�d:r�!xim�rXk©fis¨xihzhEze�c¡�rRb;x_v�s�rwo�huxnb�r�� s � ¡¨tzq!d�~ s�� tuv � � � !�� $�d:rws�r�k©fns!rR¡�rX��v���q!d-x�q¨huxi�-r;h
o:s!fno�x_y]x�q�tzfnv�t��¨x_o:o:s�f�¬ctzm�x_q!rwhu� q!d�r
m�rIx_v ��rwh��}x_o:o�s!f�¬ctum x_q!tufiv�q!f�� �

� t�q�d�q!d�tu��~gtzr;¡
�]tzq�tu��r;xn����q!f�b�fim o�xis!r�huxi�-r;h'o�s!fno�x_y]x�q!tufiv�q�fVq!d�r�yisex_o�d�m tzv�bwpcq
x_huyifis�tzq!d:m � �3l�� � �=�G{Ftuv�b�p:q�x_huyifns!tzq!d:m ��v��:��q!d:rXm tzv:tum2p�m�bwpcq&q�d:s!fnp:yid�x
yns�xio:d�q!f
��r;o�x_sex�q�r¨huxi�-r;hzrI���:x�qex
f_kA�ct#�'r;s!r;v]q�b�h�xi����rI�w� $�d:t��&bwfis�s!rI��o'fiv�����q!f2xV��q�x_q!r�bwfivc�-yip:sex
(
q!tufiv�¡¨tzq!d�m tuv:tum2p:m rwv�rws�yi�i�'fis�r��]p:tu~�xihzr;v]q!hu� q�d:r2m f]�+q�hut �irwhu�}�+qex�q!r�b�fnvc��yip�s�x_q!tufivA�
f_k�q!d:rV��x_m r
{�x_s �if�~ sex_v��:fim)��r;hu� ��� �£x_�'rwh£o:s!fno�x_y]x�q�tzfnvA�]xn��¡�r
d�x�~nr
��r;rwvA�g��v-�:�
q!d:r
m fn��q�hut �irwhu����q�x_q!r
b�fiv:��yip:sex�q�tzfnv�f_k£q!d:r��+* *�&)(��
	��
� % !�� !�� #�� !����
�$(�����%�	�( # f_k ���
$�d:rws�r�tu��x��!p:�cq!hur��ct#�Brws�rwv�bwr��-rwq+¡�r;rwv q!d�r�q+¡�f�x_huyifis�tzq!d:m��;� xi�Vtzv5+�tuyip:s�r � � $�d:r
�:x�qexi�!r�q
tu�Vo-r;s�k©rIbªq!hu���!�gm m�rwq!s�tub ¡¨tzq!d0q+¡�fFhuxi�-r;hzrI�0o-fntzv]q��;��{Ftuv�b�p:q2¡¨tzhuh�h�x_�'rwhGq�d:r
m�t��:�churR��x_v���¡¨t�q�d�r;t�q�d:rws¨x_huh � fis�x_huh'f-�c��tuv�b�r�q!d:rI��rXq+¡�f�x_s�r¨q�d:rRq+¡�fVr �]p�x_huhz��m f]�+q
hzt �ir;hz���+qex�q!rXb�fiv:��yip:sex�q�tzfnv�� � ��hup��7� ��pcq�huxi�-r;h�o:s�fio�xiynx_q!tufivA�_�'rwtuv:y
m fis�r¨tuv q!d:rR��o:tus�t�q
f_k
x�m rIx_v¥��rwh��¤x_o:o:s�f�¬ctzm�x_q!tufivA��¡¨tzhuh3��o�hztzq�q!d:rFm t��:�chur���xiv��j��b�h�xi����tzk©�gtzv:y0o'fituvnqe�
tzv q�d:r�p�o:o-r;s�d-x_hzk�xi�Vf�x_v�� huf�¡�rwsVd�xih�k�xn� � � ¡¨tzq!d¥hzf�¡)bwfivc�-�:rwv�bwr�q!d:fnp:yidt!ª� 
 v
xi�:�ctzq!tufiv£�:m tzv�bwpcq3t���hztum t�q�r;��q!f �:tuv�xis!��h�x_�'rwh���¡¨d:tuhzr
h�x_�'rwh£o:s!fno�x_y]x�q�tzfnv�tu�3v:f_qI�

|3v:hut#�nr�m�x_vg���!rwm t)(7�!p:o'rws�~gtu�!r;�0hur;x_s�v:tuv:y�x_huyifns!tzq!d�m �;�£tuv h�x_�'rwh&o�s!fno�x_y]x�q!tufiv0h�x
(
�-r;hzrI���:x�qex
x_s�r���¬grI��x_v�� b;x_v:v:fiq&bed�x_v�yir¨�cp:s�tzv�y
t�q�rwsex�q!tufiv-�w�=�Xv:r¨m tzynd]q&x_s�yip:r�q!d-x�q
t�q¨¡�fip:h���s�rwtuvck©fiseb�rRm tu��q�x\�irI�&¡¨d:r;v h�x_�'rwhur;���:x_q�x�x_s�r�v:fntu�!�i� $�d:t���tu��q�s!p:rn�:x_v���huxi�-r;h
o:s!fno�x_y]x�q�tzfnv�xn�!�!p:m r;�Gv�fit���r¨k©s�rwr�huxi�-r;hu�;��|�v��cr;s&q�d:tu��xi����p�m�o:q!tufiv�tzq�t���tum�o'fis!q�xiv]q�q!f
�-r
x_�:hur3q�f2tuv��!tu��q�fnv�huxi�-r;hu�;�g¡¨t�q�d:fip:q��'rwtuv:y�b;x_s�s!tur;� x�¡�x����g� p:v:h�x_�'rwhur;���:x�qex2�ct��+q�s!t)(
�:pcq!tufiv£� 
 v�o�s�xnbªq!t�b�r
�!tzv�bwr
huxi�-r;hzrI� ��x�q�xn��rwq¨tu�¨�!m�x_huh �ctzq3m tzyndnq¨�'r
s!r;hux_q!tu~ir;hz��rIxi�!� q!f

�I�



m x\�ir2�!p:s�r2tzqXt��Xbwfis�s!rIbªq�hz� huxi�-r;hzrI�j� � v�tuvnq�rws�r;��q!tuv:y�fno-r;v9�]p:r;��q!tufiv�t��X¡¨d:rwv�¡�r2xis!r
v:f_qXbwfivc�'�crwv]q�x_�'fip:qXx huxi�-r;h �-¡¨d:r�q�d:rwsX¡�rVb;x_vFb�h�x_m oFtzq3q!f ��fnm�rV�!f_k q��:tu��q!s�tz��pcq!tufiv
tzv UtWFq!f�rw¬co:s!rI�!��q�d:r
p:v�bwrws!q�x_tuv]q+�i�


 v�s!r;hux_q!r;� ¡�fis �B�i¡�r3d�x�~nr�x_h���fVx_q�q�rwm ocq!rI� q!f�p��!r ��fihzq!¦wm�xiv:v�m�xibed:tuv:r3hur;xis!v:tuv:y
fiv�q!d:r�{�x_s �if�~�sex_v-�cfim ��rwh��
�)q!f�hzrIx_s�v k©s�fim huxi�-r;hzrI�Fx_v���p:v�huxi�-r;hzrI�F�:x�qex:��fnocq!t)(
m�tu¦wtuv:y�q!d:r
hurwv:yiq!d��!b;x_hurXo�xis�xim r�q!r;s���p��!tzv�y2q�d:rXhut �irwhutud:fgfg� b�s�t�q�rws�tzfnv�fnv�q!d�rXh�x_�'rwhur;�
o-fntzv]q�� � ��" � � �7�
� ��� � �[&2���r&)��
��y���d�H� ����� ���
� r0o:s�fio'fn�!r;� x h�x_�'rwhRo:s�fio�xiynx_q!tufiv x_huyifns!tzq!d:m q!f¥hzrIx_s�v k©s�fim �-fiq!d h�x_�'rwhur;��x_v��
p:v:h�x_�'rwhur;� �:x_q�x�� �£x_�'rwh��V¡�rws�r�o:s�fio-x_ynx_q!rI��¡¨tzq!dTx�b�fnm2�:tuv�x�q�tzfnv f_k3sex_v��cfnm ¡�x_h �
x_v�� bwhuxim o:tzv�y�� � r �!d:f�¡�r;�0q�d:r �!fihupcq!tufiv q!f�q�d:r�o�s!fcb�rI�!�;�Gx_v�� t�qe��bwfiv:v:rIbªq�tzfnv q!f
f_q!d�rws�m rwq!d:fc�:�;� � r�x_h���f��!d:f�¡�r;�}d:f�¡�q!f�hzrIx_s�v}q!d:r�o�x_sex_m r�q�rwse�w� � �X¡¨tzq!d�~�x_s�tufip��
��r;m�t)( ��p:o'rws�~gtu�!r;�}hur;xis!v�tzv:y�xihzynfis�t�q�d:m f_k�tzq��{�]tuv��j�'h�x_�'rwh�o:s!fno�x_y]x�q�tzfnv ¡�fis �c�3fiv�hz��t�k
q!d:rF��q!s�p�bªq�p:s!r�f_kXq!d:rF�:x_q�x0�ct��+q�s!tu�:pcq�tzfnvA�&s�rw~nr;x_hur;� �]�¥x_�:p:v-�:x_v]q p:v:h�x_�'rwhur;�K�:x�qex:�
�:q�� q!d�r0bwhuxn�!�!t��'bwx�q�tzfnv yif]x_h=� 
 v q�d:r�k©pcq!p:s�r0¡�r�¡¨tzhuh
tzvg~irI�+q�tzy]x�q�r��-rwq�q�rws}¡�x��c��q!f
s!r;��x_h�x_v�bwr2b�h�xi���3o�s!fno-fns�q�tzfnv��w�Bx_o�o:hzt�bwx_q!tufiv���f_kGq�d:r�r;v]q!s�fiog� m tuv:tum�tu¦;x_q!tufiv�bws!tzq!r;s!tufiv
q!fVhur;xis!v o:s�fio�xiynx_q!tufiv�o�x_sex_m r�q�rwse��k©s!fnm s�r;xih��:x�qexi�!r�qe�w�]x_v�� o'fn����tu�:hur3b�fnv:v:r;b�q!tufiv��Gq!f
q!d:rV�ct#�Bp���tufiv��nrws�v:rwh � ' �B� � �=�
� � � �����Y,�*H
 1m* � * ���
� r�q�d�x_vf� acxim �3f�¡�r;tu�;� �3fiv:t �¨fn�!rwvck©r;hu�A� $ r;���c� acrwt��crwvck©r;hu�A� "Rp�� �£rw��xiv:fivA� �ntzv
�¨fiv:y3xiv�� �ntzv:y �£tzp
k©fnsAd:r;hzock©p�h]�ct���b�p�����tufiv-�w� a:x_m �¨f�¡�r;tu�Bo�s!f�~gt��cr;�Xq!d�r�d�x_v-�c¡¨s!tzq�q�rwv
�ctzynt�qe�V�:x_q�xi�!r�qI� $�d:r ��se��q2x_pcq�d:fis
t��V�!p:o:o'fis!q!r;�0tuv o�x_s!q
�g��xF{Ft�b�s�fn�!f_k q%�¨rI��rIx_sebed
"Rs�xn�cp�x�q�r +:rwhuhuf�¡3��d:tuoA�
� *
	N*H�	* ��� *��
� �3l�� � � � � ��hzp:m x_v-��aB�jl�d�x�¡¨h�x:� �ArIx_s�v:tzv�y�k©s�fim huxi�-r;hzrI�}x_v���p:v:h�x_�'rwhur;�}�:x_q�x

p��!tuv:y�yisex_o�dFm�tuv�bwpcq;� 
 v�� &)(�
������ %���� #�% ! & # � % 	�( # ����� ( #���� ( #�� ��
 � 	�#�!
! ! � & # 	�##"_� � �\� � �

� ��hup�� � � ��hzp:m}� � r;s��!fiv�xihjl�fnm m2p:v:t�bwx_q!tufivA�
� l �  b % �
�%$�� �£r}l�p:vA� �R� ��fn�!rwsI� �-�Da  �r;v;�ir;s;�  ��e��rwv��:rwse��fnvA� �
��«��z���3f�¡�x_se�j�

� �B��f�¡�xis��A�£x_v�� �&�  2� �nxnb��ir;h �q��xiv��c¡¨s�t�q!q!r;v �:tzynt�qVs�r;bwfiyiv�t�q�tzfnv�¡¨tzq!d
xT��xib�� (7o:s!fno�x_y]x�q�tzfnv¥v:rwq+¡�fns �B� 
 v'& ��( � #)
 ! � 	�#+* !���& � �,� #�� ( & �
� %�	�( #
� &+(�
 ! ��� 	�##".-�, � % !�� �/�0�.1�2 !$#3( ! &4��5���5�6�� � % % ���

�;�



� ��p:h % 6 � �nfiv�x_q!d�xiv �-���3p:huh=� � �:x_q�xi��xi�!r2k©fns
d�x_v-�c¡¨s!tzq�q�rwv�q!rw¬]qVs�r;bwfiynv:t�q�tzfnv�s�r (
�!r;xis�bedA� � ������� & � # � � 
 % 	�( # � ( # � � %'% !$& #�& # ��� , � 	 ��� # � � ��
 � 	�#
! � #�% ! ���
��	 "�!$#)
 !�� � � � � !�� � %�% 6��

� � " �]a %�% � {Ft�bed�xirwh 
 ���nfise�:x_v£� �'fip��:tzv "Rd�xid:s�xim�x_v:t=� $ fim m t �nxnxN� �ifnhux���x_v��
� x�¡¨s!r;v�b�r ' ��acxip:h � � v2tuvnq�s!fc�cp-bªq!tufivVq!fR~�xis!t�x�q�tzfnv�x_hnm r�q!d�fg���£k©fns yns�xio:d�(
t�bwxihjm�fc�cr;hu�;�,� ��
 � 	�#
! ! ! � & # 	�# "i� � �;� � ! � � " � � �_�n� � � %�% % �

� ' �d� � � �
� 
 � '
fiv-�cfis¨x_v-� �-��� x �Brws!q+�i�  Xtc�Bp��!tzfnv��irws�v:r;hu��fnv�yns�xio:d��¨xiv���f_q!d�rws
�ct���b�s�r�q!rXtzv�o:pcq��!o�xnb�r;�;� 
 v�� &+(�
�� ��5 % �.� #�% !$& # � %�	�( # ��� � ( #���� ( #�� ��
 � 	�#�!
! ! � & # 	�##"_� � �\� � �

� '
s�p � � � �-� �R� '
s�p�� ��xih � �Xv¤q!d:r��!d:fis!q!rI�+q��!o�xiv:v:tuv:y ��p��cq!s�rwrFfik
x yns�xio:d x_v��
q�d:r�q�s�x�~nrwhutzv�y¥��x_hur;�!m xiv o:s�fi�:hurwm}� 
 v � &)(�
 ! ! � 	�##" � ( � %���! & � !$& 	 
 � #
� � % ��!�� � % 	 
���� -�(�
�	�!$%�,��:~nfihup:m r � �co�xiyir;� 6 " � � �:� � % � ���

� � �	� � � � � v��cs�rw¡ $��f��y�� � hzt�b�r	���	�'d:r;v:y��:xiv��}{Ft�bed�x_r;h 
 � �ifns���x_vA� �£tzv;��x_v�xihz� (
�!tu�;�crwtuyir;vg~ir;b�q!fns���x_v-� ��q�xi�:tzhutzq+�i� 
 v � #�% !$& # � %�	�( # � ��
�(�	�#�%�� ( #�� !$&)!$#)
 ! ( #
& & % 	 ��
�	 � � � #�% ! ��� 	 " !$#)
 ! 1 ��
)� &
� 6�� � �\� � �

� �j� "�� � l�xis���q!r;v � r�q!r;s��!fiv
xiv����]x_m r;� �
� � v��cr;s��!fivA� � m r;xiv
��rwh��
q�d:rwfns!�
hur;x_s�v�(
tuv:y x_huyifis�tzq!d:m�k©fis v:r;p:sex_h�v:r�q+¡�fis �c�w� � ( � * ��!�� -�, � % !����e� � � %�% � � � � � % �
� %�"�� �

� agr;r�� � � {�x_q�q�d:tuxn�RacrwrwynrwsI���£r;xis!v:tuv:y�¡¨tzq!d�huxi�-r;hzrI��xiv��Fp:v:h�x_�'rwhur;���:x�qex:��$£rIbed�(
v:t�bwxihjs!r;o-fns�qI�:|3v:tu~ir;s��!tzq+��f_kD«&�ctuvg�:p:s�yidA� � �\� � �

� a �P� � � {�xis�q�tzv0ag¦wp:m m rws
x_v-� $£fnm m�t �]xixN� �nfih�x:� � x_s!q!t�x_huhz� huxi�-r;hzrI��b�h�xi���!t��-b;x
(
q�tzfnv�¡¨tzq!dF{�xis �nf�~ s�xiv��cfim ¡�xih#�c�;� 
 v */� ��--� � �\� � �

� ��" � � � �Xtuxif �+tuv �'dgp x_v�� �'fip:��tzv "Rd�xid:sex_m�x_v:t=� $ f�¡�xis����F��r;m�t)( ��p:o'rws�~gtu�!r;�
bwhuxn�!�!t��'bwx�q�tzfnv�¡¨tzq!d¥{�x_s �if�~Fsex_v��:fim �-rwh��:�w� $ r;bed:v:t�bwxih �¨r;o-fns�q�l�{�| (
l � �  (^� � ( � �����cl�xis!v�rwyitur
{FrwhuhzfnvF|3v:tu~ir;s��!t�q+�n� � � � � �

� 6



� x ! � sex_v��cfnm ��x_m o:hur
0 10 20 30 40 50 60 70 80 90 100

−10

0

10

20

30

40

50

60

70

|L|

er
r 

%

1NN
ML

� �t!¨{ �0huxi�-r;hu�

0 10 20 30 40 50 60 70 80 90 100
−10

0

10

20

30

40

50

60

70

|L|

er
r 

%

1NN
CNe

� b !3l��3r
h�x_�'rwh�� 0 10 20 30 40 50 60 70 80 90 100
−10

0

10

20

30

40

50

60

70

|L|

er
r 

%
1NN
LBe

� �T! � ��r
huxi�-r;hu�

0 10 20 30 40 50 60 70 80 90 100
−10

0

10

20

30

40

50

60

70

|L|

er
r 

%

1NN
CNo

� r !3l���f�huxi�-r;hu� 0 10 20 30 40 50 60 70 80 90 100
−10

0

10

20

30

40

50

60

70

er
r 

%

1NN
LBo

|L|� k�! � ��f huxi�-r;hu�+ tuyip�s!r � � $�d:rV�ctuyitzq��3�:x_q�xn��rwq;� � x !��!d:f�¡3� � � ��sex_v-�cfim hu���!xim o:hzrI��tum�x_ynr;�;� � �T! � � k !
��d:f�¡ q!d:rFr;s!s�fis sex�q�r;� f_k
�ct#�'r;s!r;vnq�o'fn��q�o:s�fcb�r;���!tzv:y0m r�q�d:fc�:�w��«&xibed¥o-fntzv]q�t���x_v
x�~irwsex_ynr2fik � ��s�xiv��cfim q!s�tuxihu�;� $�d:r�r;s!s�fis
��xis��2x_s�r�� � ��q�xiv��:x_se� �crw~gt�x�q�tzfnvA� � ��f
tu�Xq!d�r��'r;��qRtzk&¡�r�d-x�~irVfns�xnb�hur�b�h�xi���Xo:s!fno-fns�q�tzfnv �gv:f�¡¨hzrI�cyirn�-fiq!d:r;s!¡¨t��!r l��3r�t���q�d:r
�-rI�+qI�

�I�



−4 −3 −2 −1 0 1 2 3 4
−3

−2

−1

0

1

2

3

4

5

� x ! $�d:rV��x�q�x −4 −3 −2 −1 0 1 2 3 4
−3

−2

−1

0

1

2

3

4

5

� �t!�o � �{� −4 −3 −2 −1 0 1 2 3 4
−3

−2

−1

0

1

2

3

4

5

� b�! � � �

−4 −3 −2 −1 0 1 2 3 4
−3

−2

−1

0

1

2

3

4

5

� �f!�� X �fQ � � −4 −3 −2 −1 0 1 2 3 4
−3

−2

−1

0

1

2

3

4

5

� r !��
X �fQ 6P� −4 −3 −2 −1 0 1 2 3 4
−3

−2

−1

0

1

2

3

4

5

� k !H��X �;Q � �

−4 −3 −2 −1 0 1 2 3 4
−3

−2

−1

0

1

2

3

4

5

� y !���X � Q � � −4 −3 −2 −1 0 1 2 3 4
−3

−2

−1

0

1

2

3

4

5

� dT!�� X � Q � � 0.5 1 1.5 2
25

30

35

40

σ

H ε=0.05
ε=0.005
ε=0.0005
ε=0.00005
ε=0.000005
unsmoothed� t !¨agm f]fiq!d:tuv:y

+ tuyip�s!r�6�� $�d:r ��s!t��cyirR�:x�qexi�!r�qI� � �f!�� � dT!�xis!rXq!d:rRs�r;�!p:h�qe��f_k£h�x_�'rwhjo:s�fio-x_ynx_q!tufiv�¡¨tzq!d
�ctc�Brws�rwv]q��K~�x_hup:rI�
�-rwk©fis�r��!m�fgfiq!d:tuv:y �V� � t !
��d�f�¡3�
q!d:r�rwv]q!s�fiog��~c�;���¤b�p�s!~nr k©fis
huxi�-r;hAo:s�fio�xiynx�q�tzfnv��'r�k©fis�r
x_v��}x_k q!rws3�!m fgf_q!d�tzv:y � ¡¨t�q�dF�ctc�Brws�rwv]q �¨~�xihzp:rI�w�

� �



−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

dim 1

di
m

 2

� x !��:x_q�x:�:�:tzm � � �
−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

dim 3
di

m
 4

� �T!���x�q�x��:�ctum � � 6 −1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

dim 1

di
m

 2

� b�!�s�r;�!p:hzq;���ctum � � �
−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

dim 3

di
m

 4

� �f!�s�r;�!p:hzq;�:�ctum � � 6+ tuyip�s!r � �%$�d�r ��xihzh��:x�qexi�!r�q;�  Xtum�r;v��!tzfnv�� � � 6Fx_s�r��crwr;m�rI�0tzs�s!r;hzr;~�x_v]q
�-rIbwx_p-��r f_k
q!d:r�huxnb���fikX��q!s�p�bªq�p:s!r tzvTp:v:h�x_�'rwhur;�T��x�q�x�� $�d�r�s�r;�!p:h�q t���x_q�fio:q!tum xih��D§ ��hzrIx_s�v:r;�
k©s!fnm�yisexi�cturwv]q3�crI�!bwrwv]q;�

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

dim 1

di
m

 2

� x !��:x_q�x:�:�:tzm � � �
−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

dim 3

di
m

 4

� �T!���x�q�x��:�ctum � � 6 −1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

dim 1

di
m

 2

� b�!�s�r;�!p:hzq;���ctum � � �
−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

dim 3

di
m

 4

� �f!�s�r;�!p:hzq;�:�ctum � � 6+ tuyip�s!r ��� $�d:r ��x_huh � �:x�qexi�!r�qI� $�d:r;s!rXtu���+q�s!p-bªq!p�s!rXtzv��'f_q�d �ctum rwv��!tufiv�� � � � x_v�� � � 6��
��p:q¨q!d:r
k©fnp:s¨huxi�-r;hzrI��o-fntzv]q���tuv��ct�bwx_q!r
q�d:r
tzs�s�rwhurw~�x_v�bwrXfikD�:tzm rwv-��tufiv�� � � 6-�

� x ! $�d:rV��x�q�x (0.9979 0.0021)

(0.5001 0.4999)
(0.5000 0.5000)
(0.4999 0.5001)

(0.0021 0.9979)

  P(+)   P(o)

� �T! � x_�'rwhAo�s!fno�x_y]x�q!tufiv�s!rI��p:hzq+ tuyip�s!r � ���£xi�-r;h�o�s!fno�x_y]x�q!tufiv�fiv�x}�!�gm�m rwq!s�tub��:x�qexi�!r�qI��$�d:r�m tu�:�:hzr���xiv����!o:hut�qe�
tzv�h�x_�'rwh=�]�:pcq�¡¨t�q�d�b�hufn�!r¨q!f�p:v:tzk©fis�m¢o�s!fn��x_�:tuhut�q�tzrI�w� � yns�xio:d�m tzv�bwpcq¨x_huyifis�tzq!d:m¢¡¨tzhuh
yirwv�rwsex�q!rRrwtzq!d�rws�xihzh � fis3x_huhjf�h�x_�'rwh���k©fis�q!d�r
m�t��:�chur
��xiv��j�

� �


