
���������
	���
��������
������	���������	��! �"#���$���&%����$'(	��)�*�+	,��"-%�	.�/	��10�23�4�$�65
�
�7��8�9:2;�)".5<���=0>�$". ? @".�)AB9:2;�)".5<���DC "#E,�

F�GIH�JLK*MNJ�OQP�J�O$RTSUG$F.VWO/XYJLZ[VW\]J�O$^
_)VW`$J�abZ]MNVcO4Z�dYegf;VWa]d�\]`�J�hcVji#O$k�lmO$VcVWa]lnO$k$o

pqO$R$lmJ�O�pqO$\bZ]lnZ]r/Z[Vsd�e!t!Vchvu$O$dxwndxk�y�zsJ�O/`$r$aWo�pqO/R$l{J/G

|j}Q~����c�����

���������Y�#�q���q�����������������������[���4�q�v�b�#���4�4���v���q�>�������.�����4�?���q�����j���v�������.��� �����>�m¡��q�����������[¢��4�������
� £,�¤���¥�q�$���[�q�?¡4¦-���#�n����§�¡����4�v�����3���4�v�¤¡4�4�����������j����¦s�������L���*�������s�����?�������¥�m����§�¡����4�[�����4�
�����¥�¤�L�q�v���v��¦;¡���������������¨�©.��� �������q���Y�¥£g����ª«���q�q��¦��4���j�q��¡4�����v�?�q�����4�¬���4�@�������q���­�m���¥�����
�[¢x�¤�q�q���4�[�6���4���v���v�?���L�m����§�¡����4�v�����Q���>�����!�����q�$���4�q�6�����������{¡4�q���������g���4���$���������������v��¡4�q�g�n���Q���4���
�����q�v�������U���4������¦��������;�Y�3�n���?¦U¡4�������¤�����®�[��¦���¡4�����������4�������v���Y���¤���q�����¯¦��x�����°¨²±7�;���4�����q��¡4����³
�������[´$���[�,�����4���v�µ£,���q�#���@�������q�?�¤¦¶�[���4�4���������·���4� ���v�����������q�����3�����q�$���4�q�>�����s�?���q�����q�x�q�q��¦
£,�����(��������¦s���.�q�����¤�*���4�j���x�4��¦s���.£g��ª��>�4���g�$�v���¥���4�������q���I¨�©.�������¸´/�v�?���L����������§Y¡����������4�!���
¦����������·����������������� ���j����¦����4��¦s���������·���q��§�¡����Y��������¦s���4���v�#�q�������������·�����>�������/�����q�����������
�����s���¤�������>���¹�����s�?���q���;�q�x�q�q��¦·³Q�����¥����º���£������?������������³²���4�»�����(�q���[�������4�����������4�������v���v���
����¦��)�q�q�v�I¨®©.���)����º�¡4���4�[�����6���v���x���x�4��¦s���U¦��x���������4�s���¼�����;�q�b��¦&�[�����4���������@���������)�����q���
�����������¤���n����£¯���?�·º*�����L���4���#�$�v���·�4����¡4���L�.��¡4�v¨6±½�,���¯�m��¡4�4�·���4���,�����3���v���x���x�4��¦s���>¦��x�����
���4�[�����$���?�����¤�������x�4��¦s�¤� £¯��ª��¾���4�¿���x�4��¦s���N�q���������[´/���[��� �4�����4���[�j�����¹�q�?��¦À�����b��¦��v�q�v�?�
£,�����q�������?�����������(£,�����(�n���?£g���?���q�$�v���(�����q��¦;�����®§Y¡����������������������s�?��¦s�������!�q�)�������q�®���4�����������j���
º������Y�#�q���q�v¨¯±µ�����.�����c£,�·���4���������3�q�q�b¡4�[��¡��?���I�[��¡4�����������4¡4���q�s�������4�>�4���v�Á£����q�,�������4��Â��v���Y�����
����º�¡4���4�[���¯�����>�����q�������������®�����q�$���4�������4�·�������4�.�[��¦s��������� �q�(��� ¡4�Y�Á£,�����q���·�����q���,�*��������¨

Ã ÄÆÅ@Ç È�É«Ê3ËWÌ¥Í#Î«Ï#È

Ð�Ñ o Ð�Ò o ÐxÓ `�J�a]J�M@VcZ[Vca]\�r$\bVWR¾lmO�R/y�O�J�M@lmh�\?ZvJ�wnw�MNd�R$Vcw
Ô Õ wmJ�R$V�\]VcMNl�Öqhvu$d�a]R

×?ØgÙ½ÚcÛ�ÜLÚ�ÝµÞ.ßWÝµÜYÛ�Þ?àWÝ
ábâ Ú�àLÛ�ãäÝ�å�Ú�æ®Úcç7èLÚ�àYÛ�Ù½Ú�é!ê�ãìëcÞbÛ�ã/íQèYÚ�ãîÙ â Ùµï�ð�Þbñ½ñÁïcÙgò¤Þ?æ>Ú�ãîómôIç�ë�Þbà�õ!ãîãäÝ½ö�÷ Ú�ç�÷ ãîàYø

ù



��� r$O$\?Z[VWJ�R/y�R$a]J�k hWd�V��@hWlnVWO�Z
� Ñ�� wmlnO$V�JYa®\bZ[JYZ[lnh�R$a[J�k hcd*V��NhclmVcO4Z;V�K�Z]a[J�`²dxw{JLZ[VWR»Z]d Z]u$Vs\bZ[J�wmw�abVWkxlndxO
��� r$O$\?Z[VWJ�R/y�M@dxMNVcO�Z�hWd�V��@hWlnVWO�Z
� Ó � wmlnO$V�JYa®\bZ[JYZ[lnh�MNdxM@VWO�Z�hcd*V��NhclmVcO4Z3V�K*Z]a[J�`²dxwmJYZ[VcR�Z]d·Z[u$Vs\bZ[J�wmw�a]VWk�lmdxO
�
	 hvu$dxabR�dYe!Z]u$V�ZvJ�lnw�a]d�Z]dxa
��� MNJ�lmO»abd�Z[dxa®Z]u$a]r/\bZ3hWd�V��@hWlnVWO�Z
����
 ZvJYlmw�abd�Z[d�a®Z[u$abr$\bZ;hWd�V��@hWlnVWO�Z
��� r$O$\?Z[VWJ�R/y�wml¤e°Z>hWd�V��@hclmVWO�Z
��� � wmlnO$V�JYa®\bZ[JYZ[lnh�wmlne°Z®hWd�V��@hWlnVWO�Z3V�K�Z[a]J�`Qd�w{JYZ]VWR»Z[d·Z[u/V¥\?ZvJ�wnw�a]Vckxlmd�O
����� � Vca]dYÖ7wml¤e°Z®R$a]J�kNhcd*V��@hWlmVcO�Z
� ��� R�J�M@`$lnO$k·M¼JLZ[a]l�K¹lnO�MNd�R�J�wQ\]`�J�hcV
� o � Ó `�J�a]J�M@VcZ[Vca]\�r$\bVWR¾lmO�R/y�O�J�M@lmh�\?ZvJ�wnw�MNd�R$Vcw
� R$a]J�k dxOTJYlmabe d�lmw²dxa®e r$\]Vcw{J�k�V�R$a[J�k
� e r$\bVWw{JYkxV)e a]dxO�Z[J�w�J�a]VWJ
� ��� kxVcO$VWa]J�wml � VWR¾J�Vca]d�R/y�O�J�M@lmh�wnd�J�R��xVchcZ]dxa
 wmd�O$kxlnZ]r$R$lnO�J�wIe dxa]hcV
!#" o !#$ lmO&%�d('D`�J�a]J�M@VcZ[Vca]\>lnO�_)abVWVc\3M@d�R$VWw
) Ó* `�J�a]J�M@VcZ[Vca>r$\]VcRTlnO¾R*y*O$J�MNlnh+'®JYX�V¥MNd�R$VWwµo ^,  Ó*
� ) � \bZ]l.-QO$VW\b\�M¼JYZ]a]l�K»lmO»M@d�R�J�w�\b`�J�hWV
/ wml¤e°Z>dxO¾J�lnabe dxlnw
� / � hWd�r$`$wmlnO$k·dxa>k�JYlmO�M¼JLZ[a]l�K
�10243 � o �10265 � hWd�\]lmO/V(JYO$R�\blmO$V�lnO7%�r$VcO$hWV¥hWd�V��@hclmVWO�Z3MNJYZ[ablmhWVc\
8 M@dxMNVcO�Z�dxO¾J�lma?e dxlmwQJ Õ dxr/Z�VWwmJ�\bZ]lmhsJLK*ln\>dxa:9TJ�hvu¾O�r/M Õ Vca
8 " o;8 $ o<8 � a]d�wmwmlnO$k$o�`$lnZ]hvu$lmO/k J�O$R�y�J='�lmO$k@M@dxMNVcO�Z
� 8 � MNJ�\]\�MNJYZ[abl¤K¼dxa�J�`$`�JYa]VWO�Z3MNJ�\]\�MNJYZ[abl¤K¼lmO»lmO&%�d('DM@d*R$Vcw
� 8 � MNJ�\]\�MNJYZ[abl¤K¼lmO»M@d*R�JYw�\]`�JYhWV

>@?BA `²dxwny�O$dxM@l{JYwQO4r$M Õ VWa

C



��� O4r$M Õ VWa�d�e Õ w{JYR$VW\
������ 	�
 H�VWkxVcO$R$abV(`²dxwny�O$d�MNlmJ�w²e r/O$hcZ]lmdxO$\
����� � 	�
 O$dxabM¼JYwmlm\bVWR�H�VWk�VWO$R$abVs`Qdxw¤y�O$dxM@l{J�wIe r$O$h�Z[lmd�O$\Wo ��
 ù 
 � ���� � 	�
���� ��
� a[JYR$l{J�wQR$lm\?ZvJ�O/hWV

� O$dxO/R$lmM@VWO$\blmdxO$J�w�a]J�R$l{JYw�hWd�dxa]R/lmO�JYZ]V�o���
��Ñ o ��Ò o �WÓ `�J�a]J�M@VcZ[Vca]\�r$\bVWR¾lmO�R/y�O�J�M@lmh�\?ZvJ�wnw�MNd�R$Vcw
� a]dYZ[dxa Õ wmJ�R$V�a]J�R$lmr/\
� 	 a[JYR$lmr$\>dYe!Z]u$V�ZvJ�lnw�a]d�Z]dxa
�� J�abV�J·d�e#JYlmabe d�lmw

��� u$dxabl � dxO�ZvJ�w�Z[J�lmw�J�a]VWJ

��� �xVcabZ]lmh�JYw�ZvJ�lnw�J�abV�J
�! \bZ[JYZ[lnh�MNd�MNVcO4Z3J Õ dxr*Z�VWw{JY\bZ[lnhsJLK*lm\
" Z[lnMNV
# MNJ�lmO»abd�Z[dxa®Z]u$a]r/\bZ�e dxa]hcV
# 	 ZvJYlmw�abd�Z[d�a®Z[u$abr$\bZ3e dxa]hcV
$ dxO$hcdxM@lmO$k ��VWwmd�hWl¤Zqy
$�% �xVcwmd�hWl¤Zqy»JYZ3u$Vcwmlmhcdx`/Z]VWa®hcVWO�Z[abV(d�egM¼JY\]\
$'& �xVcwmd�hWl¤Zqy¹d�e!Z[u$Vsu4r Õ
$ � o($ � �xVcwmd�hWl¤Zqy¼Z[Vca]M@\�r$\]VcRTlmO�lnO7%�d('1M@d�R$VWwn\
� $ � o � $�) � o � $'* � �xVcwmd�hWl¤Zqy¹MNJYZ[ablmhWVc\>r$\]VcRTlnO¾R*y*O$J�MNlnh�lmO7%$d ' M@d*R$Vcwm\
+ '�VWlmk�u4Z3d�e6Z[u/V¥u/VWwmlnhWdx`*Z[VWa
, o�- `�J�a]J�M@VcZ[Vca]\�R$V/.�O$VWR�lmO»R/y�O�JYMNlnh+'®J�XYV(M@d�R$VWw
0 w{JLZ[VWa]J�w�e dxabhWV

1 a]dYZ[dxa>\bu�JYe°Z�Z[lnwnZ>JYO$kxwmV32�4 � 4 " 4�u$VWwnlmhcdx`/Z[Vca�e dxa�'®J�abR ��VWwnd*hclnZqy
�1 o �! `�J�a]J�M@VcZ[Vca]\�r$\bVWR¾lmO�R/y�O�J�M@lmh�\?ZvJ�wnw�MNd�R$Vcw

1 �� ?65 �� lmO/R$r$hWVcR %$d '1hWd�V��@hWlnVWO�Z[\

7 '�J�X�V¥\]XYV�'+J�O$k�wmV

8



� " Z[lnMNVU\bZ[Vc`
� � � a[JYR$l{J�wQ\]u�JY`QVse r$O$h�Z[lmd�O$\
� e r$\bVWw{JYkxVsJYZ]Z]lnZ]r$R$V�lmO�abdxwmw
� P J�Vca]d�R/y�O�J�M@lmh�\bZ[JYZ[VslnO»r$O$\bZ[J�wmwnVWR�a]Vckxlmd�O¾lnO�wmlne°Z�V��4r�JYZ]lmdxO
� ^ J�Vca]d�R/y�O�J�M@lmh�\bZ[JYZ[VslnO»\bZvJYwmwmVcR�a]VWk�lmdxO»lnO¾wnlne°Z>V��4r�JYZ[lndxO
� Ñ�� J�Vca]d�R/y�O�J�M@lmh�\bZ[JYZ[VslnO»\bZvJYwmwmVcR�a]VWk�lmdxO»lnO¾R/a[J�k V��4r�JLZ[lmd�O
� Ó � J�Vca]d�R/y�O�J�M@lmh�\bZ[JYZ[VslnO»\bZvJYwmwmVcR�a]VWk�lmdxO»lnO¾M@dxM@VWO�Z�V��4r�JLZ[lmd�O
	 Z[dYZvJ�w�lnO7%�d('Da]JYZ[lnd
	�
 lmO/R$r$hWVcR�lnO7%�d('Da]JYZ[lnd
	�� o 	�
 r$O$l¤e dxa]M<lmO7%$d ' a[JLZ[lmd
	 	 ZvJYlmw�abd�Z[d�a>lmO7%�d('
���<� �xVchcZ]dxa;dYegM@d*R$J�w�R$Vckxa]VcVW\3d�e6e a]VWVcR$dxM

� J�R7�YJ�O/hWVsa[JYZ]lmd
� `$l¤Z[hvu�J�O$kxwnV)lmO�R$Vckxa]VcV
� %�� %�lnkxu�Z�`�JYZ[u�J�O$k�wmV
� 
 M@V�J�O �YJ�wmr/V�d�eg`/lnZ[hvu�J�O$k�wmV�dxa>MNJ�lmO»abd�Z[d�a>hWdxwnwmVWh�Z[l �xV)`$l¤Z[hvu�J�O$kxwnV
� 
 � ZvJYlmw�abd�Z[d�a>hWdxwnwmVWh�Z[l �xV�`$l¤Z[hvu�J�O$kxwnV
� P )vo � P * hcy�hcwmlmh�`/lnZ[hvu�J�O$k�wmVW\
�� J�M@`$wml¤Z[r$R/V)d�e6Z[lmM@V �YJ�a?y*lnO$k `$lnZ]hvu¾J�O$kxwnV
� e r$\bVWw{JYkxVsJYZ]Z]lnZ]r$R$V�`$l¤Z[hvu

� R$VcO$\]l¤Zqy�d�e¯JYlma

� � � O$dxabM¼JYwmlm\bVWR¹eÁJ�h�Z[dxa>r/\]VWR�lmO»R/y�O�JYMNlnh+'®J�XYV(M@d�R$VWwµo�� � ��� �������� ^ ��� P ����� � �! �"�#���
$ o $ Ñ o $ Ó o $ Ó `�J�a]J�M@VcZ[Vca]\�r$\bVWR¾lmO�R/y�O�J�M@lmh�\?ZvJ�wnw�MNd�R$Vcw

$ 	 ZvJYlmw�abd�Z[d�a>\]dxwnlmR$l¤Zqy¼a]JYZ[lnd

% Ó )* o % Ó ** hWd�V��@hclmVWO�Z]\;d�e!`$abVW\]\br$a]V¥V�K*`�JYO$\]lndxO
& a]dYZvJYZ]lmdxO�JYw�\]`²VWVcR � e a]V��4r$VcO$hcy 
 d�e6Z[u$Vsa]dYZ[dxa
&
	 ZvJYlmw�abd�Z[d�a>a]d�Z[JYZ[lnO$k·\]`²VWVcR

'



� J � lmM�r/Z]u�J�w�JYO$kxwmVUdxa�O$dxO$R$lnMNVcO$\]lndxO�J�w²Z[lnMNVYo & "
��� J � lmM�r/Z]u�J�w�JYO$kxwmVUd�e!Z]u$V ! 	 � Õ w{J�R$V
� 
 P � �4r�J�O�Z[l¤Z[lnVW\>lmO�abd�ZvJYZ]lmO$k ù ! hcd*dxabR$lmO$JYZ[V)\?y�\bZ[VcM
� 
�� � �4r�J�O�Z[l¤Z[lnVW\>lmO�abd�ZvJYZ]lmO$k 8 ! hcd*dxabR$lmO$JYZ[V)\?y�\bZ[VcM
����
 R$Vca]l.�YJYZ]l.��V32 4 � 4 " 4$Z[lnMNV

� ��É»Í¯Ï#Å
	«Î«Ê�Í��WÅ@É

t>u$V .�VWwnRTd�e#abd�ZvJYaby�ÖB'�lnO$k¼JYVWa]d�VWwmJ�\bZ]lmhclnZqy¹u$J�\U`$abdxkxabVW\]\bVWR¬hcdxO$\blmR$Vca[J Õ w¤y�lmO¾Z[u$V¥`�J�\?ZUe dxr$a�R$Vch�J�R/VW\
��
 Vce \cG � ù � Ö � 8 � 
 G��3d '�V���VWa Õ Vch�J�r$\bVsd�egZ]u$VshWdxM@`$wmV�K*lnZ[lnVW\co/\bZ]lmwnwQZ[u/VWa]V¥J�abVs\]V���VWa]J�w�r$O$a]Vc\]dxw �xVcRTlm\b\]r$Vc\
a]Vcw{JYZ]VWR�Z]d Õ w{J�R/V®wmd�JYR$\Wo Õ w{J�R$V�a]VW\b`Qd�O$\]V3J�O$R ��l Õ a[JYZ]lmdxO/\ ��
 Vce \cG � ' � Ö ��� � 
 G¯pqO 
 Vce�G � ' � oxlnZ#ln\¯a]Vc`Qd�abZ[VcR
Z[u$JYZjR/l.�xVca]kxVcO�Z �xVcabZ]lmh�JYw�dx\bhWlnwmw{JLZ[lmd�O$\�J�abVNd Õ \]VWa��xVcR d�O M@dx\bZ(u$VWwnlmhcdx`/Z[VcashWdxO .$kxr$a[JLZ[lmd�O$\jJYO$R Z[u/V
e a]V��4r$VWO$hclmVc\Ud�e!Z[u$Vc\]Vjd�\]hWlnwmwmJYZ[lndxO$\®JYa]Vse dxr$O$R¾Z[d Õ VslmO�Z[u/V(a]J�O$kxV 8�� ' � � '�u$lmhvu�lm\�hWwndx\]V�Z]dNZ[u/V
a]dYZ[dxa ����� G���dxr/\]MNJ�O­lnO 
 Vce�G ��� � u�J�\¥d Õ \bVWa ��VWR¿Z]u�JYZ(JYZ(u$lmkxu e dxa�'®J�abR­\b`QVcVWR Z]u$V ��l Õ a[JYZ]lmdxO lnO
Z[u/V·u$VWwnlmhWd�`/Z[VcaUlm\U\]lmk�O$l .�hWJ�O�Z[w¤y�lnO7%�r$VcO$hWVcR Õ y�e a]V��4r$VcO$hWlnVW\sd�Z]u$VWaUZ]u�J�O Õ wmJ�R$V�`�JY\]\[JYkxV�e a]V���r/VWO$h�y
J�O$R lnZ[\¥lmO�Z]VWkxVca(M�r/wnZ[ln`$wmVc\ � Õ � ���Ya]V��²o Õ�� ù o C o 8 onG¤G¤Gno '�u$VWabV ���)ln\¥Z]u$V¼O4r$M Õ Vcajd�e Õ w{J�R$Vc\jlnO­Z[u/V
a]dYZ[dxa;\by�\bZ]VWM 
 G�pqO J¼abVWhWVcO�Zs\bZ[r/R/yTabVW`²dxabZ]VWR«lnO 
 V�e�G ��� � o�Z[u/V·J�r/Z]u$dxa]\;u�J=�xV·\bu$d('�O Z]u�JYZ;Z[u$Vca]V�ln\
J»kxd�d*R¬hcdxa]abVWwmJYZ[lndxO Õ VcZ '�VWVWO­a]d�Z]dxa)O$d�lm\]V JYO$R �*l Õ a[JLZ[lmd�O¬MNVWJ�\]r/a]VWR�JYZ�Z]u$V %�d�dxa)d�e.Z]u$V hWd�hvX�`/lnZ�G
t>u$V+��l Õ a[JYZ]dxabyN\]lnkxO�J�wn\®J�abV�d Õ \]Vca ��VWR�Z[d·u�J=�xV¥J '�lnR$V�\]`²VWh�Z[a]r/M d�e�e a]V��4r$VWO$h�y�hWdxO�Z]VWO�Z[\�lmO/hWwmr/R$lmO$k
Z[u/dx\]V Õ VWwmd(' �����YabV��²G@t>u$VWabVNln\�O$d�`/r Õ wmln\]u$VcR­d�`QVcO­wnlnZ[Vca[JYZ]r$a]V�J(�YJ�lnw{J Õ wmVjd�O�Z]u$VWdxabVcZ]lmh�JYw¯\bZ]r$R$lmVc\
J�R$R/a]VW\b\]lnO$k�Z]u$V lm\]\br$V@d�e�e abV��4r$VWO/hWlmVc\ Õ VWwnd ' �����La]V�� d�O�Z]u$VNabd�Z[d�a+�*l Õ a[JLZ[dxa?y«wmd�JYR$\WG��)O$VNdYe�Z[u/V
`²dx\]\bl Õ wnV»a]V�JY\]dxO$\ e dxa·Z[u/V¾`/a]VW\bVWO$hcV¬d�e3e a]V���r/VWO$hclmVW\ Õ Vcwmd(' � ���YabV�� lmO Z]u$V ��l Õ a[JYZ]dxaby \]lnkxO�J�w>hWJ�O
Õ V¼R$r$VNZ[d«J�\?y�MNM@VcZ]a]lmhN\bZ]a]r$h�Z[r$a]J�w �YMNJ�\b\j`$abdx`QVcabZ]lmVW\(d�e>Z[u/V¼a]dYZ[dxa Õ w{J�R/V¼\by�\?Z[VWM �"! � G#�3d('�V��xVWaco
V���VWO '�u$VcO¬Z[u$V(a]d�Z]dxa Õ w{J�R/VW\;J�a]V(lmR$VcO4Z]lmhWJ�w½o�l¤ZUln\;`²dx\]\bl Õ wnV¥Z]u�JYZUJ�\by�M@MNV�Z[a?y�lmO�Z]u$V�JYVWa]d�R/y�O�J�M@lmh
VWO ��lmabdxO$M@VWO�Z � R$r$V¼Z]dTr$O/\bZ[VWJ�R/y­O$dxO$wnlmO$VWJ�a¥V�-QVWhcZ]\ 
 dYe®Z[u$VNa]d�Z]dxa Õ w{J�R/VW\�JY\jlnZ(kxd�VW\jJ�a]dxr/O$R Z[u/V
J � lmM�r/Z]u hWJ�O1wnV�J�R�Z[d J ��l Õ a[JYZ]dxaby
\]lmk�O�J�w+'�u$lnhvu1h�JYO1u�J=�xV�e a]V���r/VWO$hclmVW\ Õ Vcwmd(' � �$�Ya]V��QG t>u$V

�



O$dxO/wmlmO/V�J�ablnZ[lnVW\#lnO@Z]u$VUabd�Z[dxa Õ wmJ�R$V;J�VWabd*Vcw{J�\?Z[lnhWlnZqy�h�J�O¼J�a]ln\]V3R$r$V;Z]d�� � J 
 M@d�R$VWa]JYZ[V�R$V�e dxa]MNJYZ[lndxO d�e
hWd�r$`$wmVcR %IJ�`*Ö7w{J�kYÖ½Z[dxab\]lndxO*Ö�J�K/lmJ�w�M@d*R$Vc\ � \?Z[a]r/hcZ[r/a[J�w�O$d�O$wmlnO$V�J�ablnZqy 
 JYO$R � Õ 
 r$O$\?Z[VWJ�R/y¥J�Vca]d�R/y�O�J�M@lmhW\
lmO/hWwmr/R$lmO$k·R*y*O$J�MNlnh�\bZ[J�wmw�JYO$R '®J�XYV(V�-�VchcZ]\ � J�VWabd*R/y�O�JYMNlnh�O$dxO$wnlmO$VWJ�a]l¤Zqy 
 G

� Z[abr$hcZ]r$a[JYw6R*y*O$J�MNlnhsMNd�R$VWwnlmO$k·dYegZ[u/V(abd�Z[dxa Õ wmJ�R$Vsa]Vc`$a]Vc\]VcO4Z]lmO$k¹J�wmw�Z]u$V(k�VWdxM@VcZ]a]lmh�hcdxM@`$wmV�K�Ö
lnZ]lmVc\¼d�e�Z]u$V«a]d�Z]dxa¼\?y�\bZ[VcM J�O$R
Z]u$V¬hcdxr$`$wnVWR %IJ�`�Öqw{JYkYÖ�JLK*lmJ�w¤Ö½Z[dxab\]lmd�O MNd�Z]lmdxO/\Nd�esZ]u$V Õ wmJ�R$V¬u�JY\
a]VWJ�hvu$VcR«JNu$lnkxu¾wmV���VWw�d�e#\bdx`$u$ln\bZ]lmh�JLZ[lmd�O � 
 V�e \WG ��� � Ö � ù�� � 
 G���u$lmwnV�e dxa]M�r/w{JYZ]lmO$k�Z]u$VjJYVWa]d�R/y�O�J�M@lmh
dx`²VWa]JYZ[dxaco�dxO$V·\bu$dxr$wnR«hWdxO/\]lmR/VWa � J 
 r$O$\?Z[V�JYR/y J�Vca]d�R/y�O�J�M@lmhW\;d�e�J»a]d�Z]dxa Õ wmJ�R$V�r/O$R$VWabkxdxlnO$k»hWdxr�Ö
`$wnVWR¹`$l¤Z[hvu$lnO$kYÖ7`$wmr$O/kxlmO$ksM@d�Z[lndxO¼lnO¹J(Z]lmM@V �YJ�a?y�lmO$k�d�O$hWdxM@lmO/k %�d('so � Õ 
 lnO$R$r$hcVWR�%�d(' � d�a�lmO&%�d(' 

JYZ>Z]u$Vsa]d�Z]dxa>R$lm\bhsR$r$V�Z[d a]dYZ[dxa Õ wmJ�R$V+'�J�X�VYo�JYO$R � h 
 R/y�O�JYMNlnh�\bZvJYwmw½G

pqODZ[u$V¿J Õ \]VcO$hWV dYe@J \]r$l¤ZvJ Õ wmV Z[u$abVWV�Ö7R$lmM@VWO/\]lmd�O�J�w � 8 Ö � 
 J�VWabd*R/y�O�JYMNlnh M@d*R$Vcw½o�dxO/wny�Z '�dLÖ
R$lnMNVcO$\]lndxO�J�w � C Ö � 
 MNd�R$VWwn\�J�a]V¥r$\bVWRTlnO¾Z]u$V(J�VWabd*Vcw{J�\?Z[lmhsJYO�J�wny�\blm\>d�ega]d�Z]dxa Õ w{J�R/VW\WG�t>u$V¥hWw{JY\]\]lnh�J�w
Z '�dYÖqR$lnMNVcO$\]lndxO�J�w�r/O$\bZ]V�J�R/yTJ�Vca]d�R/y�O�J�M@lmh¥MNd�R$VWwn\>e dxa;r/O$\bZ[J�wmwnVWR %$d ' � JYZ]Z[J�hvu$VcR %�d(' 
 hcdxO$R$l¤Z[lmd�O
J�abV	� � ù 
 t>u/VWd�R$dxa]\bVWO�
ä\@MNd�R$VWw � ùxù � J�`$`$wnlmh�J Õ wmV@e dxa J�`/lnZ[hvu/lmO$k J�O/R `$wnr$O$kxlnO$k J�lnabe dxlnw4'�l¤Z[u � VWabd
M@V�J�O¾J�O$k�wmVsd�egJYZ]Z[J�hvX
� � C 
�� a]VWVcO Õ Vca]k�
ä\3Z]u$VWd�aby � ù C � e dxa3J·`$l¤Z[hvu$lnO$k@J�O$R¾`$wmr$O/kxlmO$k@J�lnabe dxlnwQu$J(��lnO$k
O$dxO�Ö � Vca]d M@V�J�O J�O/kxwmV¹dYe)JYZbZvJ�hvX­lmO J¬Z[lnMNV �YJ�aby�lmO/k«dxO*ÖqhcdxM@lmO$k %$d '��®J�O$R � 8 
 H�d�V�'>y�
ä\NM@d�R$VWw
� ù 8 � JY`$`$wmlnh�J Õ wmVNe d�a·J«`$lnZ]hvu$lmO$k¬J�O$R `$wmr/O$kxlmO/k«J�lma?e dxlmw,lmO/hWwmr/R$lmO$k�h�J�\bh�J�R/V¾V�-�VchcZ]\ � a]d�Z]dxa '�J�X�V�ln\
Z[abV�JYZ]VWR lmO JYO J�`$`$abd�K*lnM¼JYZ]VjMNJ�O$O$VcaUe dxa�J»u$d(��VWa]lnO$k»hWd�O$R$lnZ]lmdxO 
 G ��VWhWJ�r$\bV@dYe,Z]u$V·\]lnMN`/wmlmhclnZqy¹e d�a
J�`$`/wmlmhWJYZ[lndxO�oYMNdx\?Z,d�eQZ]u$V3J�VWabd*Vcw{J�\?Z[lnh>\bZ[r/R$lmVc\,r/\]V � abVWVWO Õ VWabk�
ì\.Z[u/VWdxa?yxo4ZvJ�X4lmO/k¥lnO�Z[dshWdxO/\]lmR/VWa[JLZ[lmd�O
Z[u/V�'�J�XYV(lnO$R$r$hcVWR¾lmO7%�d('1V�-QVWhcZ]\ � 
 V�e \WG � ù ' � Ö � ù ! � 
 G

t>u$V '�J�XYVjlmO/R$r$hWVcRTlnO7%�d('¶JYZ�Z[u/V(abd�Z[dxa�R$ln\]h¥h�J�O Õ V¥d Õ Z[J�lmO/VWR Õ y�VclnZ]u$VWa3`$a]Vc\]hca]l Õ VWR '®JYX�Vjd�a
e a]VcV�'®J�XYVUM@d*R/VWw½G!t>u$VW\bV;M@d�R$VWwn\.J�a]V�hWd�MN`$r*ZvJYZ]lmdxO�JYwmwny¥V�K/`²VWO/\]l.��V�G �)O@Z]u$V3d�Z[u$Vca.u�J�O$R�o�R/y�O�J�M@lmh
lmO&%�d(' MNd�R$VWwn\¹J�abVTkxwnd Õ J�w3M@d*R$Vcwm\co
'�u$lmhvu�abVW`$abVW\bVWO�Z�Z[u$V¬r/O$\bZ]V�J�R/y '®JYX�V«V�-QVWh�Z[\»d�e�Z]u$V¬abd�Z[dxa
\by�\?Z[VWM-lnO¼Js\]lnMN`$wnV�e dxabM�G!pqONZ[u/VW\]V3M@d*R$Vcwm\coxZ[u$V3r$O$\?Z[V�JYR/y '®J�XYV�Ö7lmO$R$r/hWVWR %�d('
Z[u$abdxr$kxu Z[u/V;abd�Z[dxa
R$ln\]h3lm\.R$V .$O$VWR Õ y@Js\]V�Z®d�e�lmO7%�d(' ��JYa]l{J Õ wmVc\.J�O$RNZ]u$VW\bV:�YJ�abl{J Õ wnVW\#Vc\]\]VcO�Z[l{JYwmwny�`$a]d(��lmR$V;JshWdxaba]VWh�Z[lndxO
Z[d�Z]u$V>MNVWJ�O·lmO&%�d(' � 
 V�e�G � ù � � 
 G#igK�Z[VcO$R$lmO/ksZ]u$V>R/y�O�J�M@lmh>lnO7%�d(' MNd�R$Vcw½o��6VcZ[Vca]\�� " Ð - 4 � 
 V�e�G � ù�� � 

u�J=�xV,R$V��xVWwndx`²VWR(J�k�VWO$Vca[J�wnlm\]VcR '®J�XYV�M@d�R$VWwµG�pqO¥Z]u$lm\�M@d*R/VWw½o�Z]u$V.lmO7%$d '­R$ln\bZ[abl Õ r*Z[lmd�O�lm\�abVW`$abVW\]VcO�Z[VWR
Õ y�J \]VcZ3d�e!u�J�abMNd�O$lmhUe r/O$hcZ]lmdxO$\3J�O/RTH�VWk�VWO$R$abVs`Qdxw¤y�O$dxM@l{J�wn\ � a]J�R$lmJ�w�\bu�J�`²Vse r/O$hcZ]lmdxO$\ 
 G

�



t>u$V¬M@dx\bZ@hcdxMN`/wmlmhWJYZ[VcR `/u$VWO$d�MNVcO$dxO
d�eUr$O$\?Z[V�JYR/y
JYVWa]d�R/y�O�J�M@lmhc\Nln\NR*y*O$J�MNlnh�\bZvJYwmw½G p7Z¼ln\
R$l �Nhcr$wnZ�Z]dN`$abVWR$lnhcZ3\bZ[J�wmw�JYO$R�l¤Z[\�V�-QVWh�ZUr/\]lmO/k@Z]u$VWdxabVcZ]lmh�JYw6r/O$\bZ]V�J�R/y�J�Vca]d�R/y�O�J�M@lmh)Z]d*dxwn\WG �;VcO$hWVYo
M@dx\bZ#dYeQZ]u$V>a]Vc\]V�JYa]hvu$Vca]\,R$VW`²VWO$R@dxO VWM@`$lna]lmhWJ�w�dxa#\]VcMNl�ÖqVWM@`$lna]lmhWJ�w�M@d*R$Vcwm\cG � V��xVWa]J�w�MNJYZ[u$VcM¼JLZ[lmhWJ�w
M@d*R$Vcwm\¥Z[u�JYZ�JYZ]Z]VWM@`/ZjZ]d«`$a]VcR$lmh�Z�Z[u/V¹V�-QVWh�Z[\·d�e3R/y�O�J�M@lmhN\bZ[J�wmw�J�a]V¹J(�YJ�lnw{J Õ wmV lmO Z]u$V¹wnlnZ[Vca[JYZ]r$a]V

��
 Vce \cG � C � � Ö � C � � 
 G����Ui 
 f R/y�O�J�M@lmh)\?ZvJ�wnwQM@d*R/VWw � 
 V�e�G � C 8 � 
 lm\®J�a]VWwmJYZ[l �xVcwny@\]lnMN`$wnV)J�O/R»V��@hWlnVWO�Z
M@d*R$Vcw½o#'�u/lmhvu@h�J�O Õ V�VWJ�\]lnwny�lnO$hWd�a]`²dxa[JYZ]VWR·lnONJYO4y·J�VWabd*Vcw{J�\?Z[lmh®J�O�J�w¤y*\blm\cG 
 VchWVcO4Z]wny�o/S��g_:M@VcZ]u$d*R/\
J�abV(JY`$`$wmlnVWR¹Z]d@`/a]VWR/lmhcZ;J�Vca]d�R/y�O�J�M@lmh)wnd�J�R$\>d�O�abd�Z[dxab\�J�O$R�J�lma?e dxlmwn\ � 
 V�e \WG � C � � J�O/R � C ! � 
 G

� ���
	�È�Ê>Í ���@È�
 Å�� Í��¬È � Ï#È�
gÈ�É¹Í��¹Í¯Î#	��

pqO Z[u$ln\�`�J�`²VWaWo!J¹Z[u$Vcdxa]V�Z[lnh�J�w¯e dxabM�r$wmJYZ[lndxOTlnO$hWwnr$R$lmO/k¹Z[u$V kxVcdxMNV�Z[ablmh�JYw¯O$dxO$wnlmO$VWJ�a]l¤Z[lnVW\)JY\]\]d�hWlmJYZ[VcR
'�lnZ]uT\?Z[a]r/hcZ[r/a[J�w�M@d*R$VcwmlnO$k@J�O$R�Z]u$V(J�VWabd*R/y�O�JYMNlnh¥O/dxO$wmlnO$V�JYa]lnZ]lmVc\�J�\]\bd*hcl{JYZ]VWR '�l¤Z[u¾R/y�O�J�M@lmh¥\bZ[J�wmw
u�J�\ Õ VcVWO�R$V���VWwndx`QVcR�G.t>u$V�hWd�MN`$wnV�K*lnZqy@d�e�Z]u$V)r$O$\?Z[VWJ�R/y�J�Vca]d�R/y�O�J�M@lmh;MNd�R$VWw²lm\�h�JYZ]VWkxdxablm\bVWR»lmO�Z]d
Z '�d�h�J�\bVW\ �$O�J�M@VWw¤y � l 
 V��YJ�wmr�JLZ[lmd�ONd�e�a]d�Z]dxa.lmO7%�d('so*J�O$R � lml 
 V��YJ�wmr$JYZ[lndxO d�e�\]VchcZ]lmdxO�JYwQJYVWa]d�R/y�O�J�M@lmh
wmdxJ�R$\ � p7Z¥MNJ�y Õ V@O$d�Z]VWR Z[u�JLZ¥Z]u$lm\s\?Z[r$R/y R/d*Vc\¥O/d�Z(J�R$R$abVW\]\(lm\b\]r$Vc\(abVWw{JLZ[VWR Z[d Õ wmJ�R$V��xd�abZ[V�K�lmO*Ö
Z[Vca[J�h�Z[lndxO�o/abd�Z[d�a �Le r$\bVWwmJ�kxV;J�VWabd*R/y�O�JYMNlnhUlmO�Z]VWa[JYhcZ[lndxO»J�O/R»a[J�R$lmJ�w %�d('1V�-�VchcZ]\ 
 G,_)l -�Vca]VWO�Z�wmV���VWwn\®d�e
M@d*R$Vcwm\sJ�abV@J(�YJ�lnw{J Õ wmV�lnO Z]u$V@wmlnZ]VWa]JYZ[r$abVje dxaslmO&%�d('=h�JYwmhWr/w{JYZ]lmdxO$\cG·t>u$Vcy­J�abV	� � l 
 r$O$lne d�a]MÀlnO7%�d('
M@d*R$Vcw Õ J�\]VcRNdxO·M@dxM@VWO�Z[r/M¶Z]u$VWd�abyxo � lml 
 _)abVWVW\#M@d�R$VWwµoxJ�O$R � lmlnl 
 R/y�O�J�M@lmh
'�J�XYV3M@d�R$VWwµG6t>u/V>\]VWh�Ö
Z[lndxO�J�w4JYVWa]d�R/y�O�J�M@lmh,wmdxJ�R$\6h�J�O Õ V�V��YJ�wmr�JLZ[VWR Õ y � � l 
 �4r�JY\]l¤Ö7\bZ]V�J�R/y(J�`/`$a]d�K*lmMNJYZ[lndxO¥d�e � a]VWVcO Õ Vca]k�
ä\
Z[u/VWdxa?y¿J�`/`$wmlnh�J Õ wnV·e dxa(d�O$wny­JYZbZvJ�hvu$VcR %�d('-hWdxO/R$lnZ]lmdxO$\co#J�O$R � lml 
 R/y�O�J�M@lmh@\bZvJYwmw,MNd�R$VWw,J�`/`$wmlnh�JLÖ
Õ wnVje dxa Õ d�Z]u JYZ]Z[J�hvu$VWR�J�O/R«\]VW`$J�a[JYZ]VWR %�d('sGspqO«Z[u$V�`/a]VW\bVWO�Z¥\bZ]r$R/yxo .7�xV·R$l -�Vca]VWO�ZshcdxM Õ lnO�JYZ[lndxO$\
d�e®J�VWabd*R/y�O�JYMNlnh@M@d�R$VWwn\�u�J=�xV Õ VWVcO¿`$abdx`Qd�\]VWR J�O$R�Z[u$V@lmO7%$r$VWO$hcVNdYe®V�JYhvu¿dxO$V@d�e�Z]u$VW\bV¼M@d*R/VWwm\
dxO Z]u$VTZ]a]lmM JYO$R�a]Vc\]`²dxO$\]V«hvu$J�a[J�h�Z[Vca]lm\?Z[lnhW\¼dYesu$VWwnlmhWd�`/Z[Vca¼a]dYZ[dxa@lmO e d�a '�J�a]R %$lmkxu�Z¹ln\¹J�O$J�wny�\]VcR
\by�\?Z[VWMNJYZ]lmh�JYwmwny�G

t>u$V¥d Õ�� VWh�Z[l �xVW\3d�e6Z[u$Vs`$abVW\bVWO�ZU\?Z[r$R*y¾J�a]V �

� _)V��xVWwndx`$M@VWO�Z.d�e�J¥\?Z[abr$hcZ]r$a[J�w�R*y*O$J�MNlnh>MNd�R$Vcw/e dxa#J %�V�K*l Õ wmV>abd�Z[dxa Õ w{J�R$V�'�l¤Z[u@J�O$R�'�l¤Z[u$dxr*Z
`$abVcZ '�ln\bZ�G

!



� ��dxabM�r$w{JLZ[lmd�O
d�e J Z[lnMNV«R$d�M¼J�lnO�hWdxM@`$r/Z[JYZ[lndxO�J�w�JYVWa]d�VWwmJ�\bZ]lmh M@d*R$Vcw Õ y�lmO�Z[Vckxa[JYZ]lmO$k Z[u/V
\?Z[a]r/hcZ[r/a[J�w�M@d*R$Vcw½o/Z]u$V¥lmO7%�d('1MNd�R$VWwµo�J�O$R¾Z[u$VsR/y�O�JYMNlnh¥\?ZvJ�wnw�MNd�R$Vcw�e dxa>Z[u$V¥`$abVWR$lnhcZ[lndxO�d�e
Z]a]lmM J�O$R�a]Vc\]`²dxO$\bV(d�egJ u$VWwnlmhWd�`/Z[Vca>a]d�Z]dxa®\by�\?Z[VWM lnO�e d�a '�J�a]R %�lnkxu�Z�G

� ��dxabM�r$w{JLZ[lmd�O�d�e�J»\]r/lnZvJ Õ wmV(hWdxM@`$r/Z[JYZ[lndxO�J�w�Z[Vchvu$O$l �4r$V·e dxa;Z[u$V·V���JYwmr�JYZ]lmdxOTd�e.Z[a]lnMÀJYO$R«a]V�Ö
\b`QdxO/\]V,d�e�J�M�r$w¤Z[l¤Ö Õ w{JYR$VWR�u$VcwmlnhWdx`/Z]VWa�a]dYZ[dxa�\?y*\?Z[VcM&lnOse d�a '�J�a]R %�lmkxu�ZWG �6VWabe d�a]M¶J�\by�\bZ]VWMNJYZ[lnh
J�O$J�wny�\]ln\®Z[d lmR/VWO�Z[l¤e°y¼Z[u/V¥V�-�VchcZ]\;d�egJ�Vca]d�R/y�O�J�M@lmh)M@d*R/VWwmlnO$k�dxO�Z[u/VsZ]a]lnM lmO»e dxa�'®JYa]R %�lmk�u4ZWG

� � Z]r$R/yNZ[u$V)V�-�VchcZ]\>d�e�\bZ]a]r$h�Z[r$a]J�w�hcdxr$`$wnlmO$kx\�R$r$VUZ]d Õ w{JYR$VU`$abVcZ '�ln\bZ>dxO¹Z]a]lnM�o Õ wmJ�R$V)abVW\]`²dxO$\bV
J�O/R�abd�Z[dxa�wmd�J�R/\>d�e¯J u$Vcwmlmhcdx`/Z]VWaWG

� ��Å@Ï.Ç Î«ËcÌ(Í �cÅNÉ

�;VcwmlnhWdx`/Z]VWa>Z[ablmM J�O$RTabVW\b`QdxO/\]VjhWJ�wmhcr$w{JLZ[lmd�O»a]V��4r$lna]Vc\UJ�wnw�Z[u/V(wnd�J�R$\3J�h�Z[lmO/k@d�O�Z[u/V¥u/VWwmlnhWdx`*Z[VWa�\?y*\�Ö
Z[VcM�G t>u$V¾wmdxJ�R$\ J�abV¾R/r$V»Z[d � l 
 MNJ�lnO a]d�Z]dxa·\by�\bZ]VWM � JYhcZ[lnO$k�JYZ·Z[u/V�abd�Z[dxa·u4r Õ 
 o � lml 
 e r$\]Vcw{J�k�V
J�Vca]d�R/y�O�J�M@lmh·wmdxJ�R�o � lnlml 
 ZvJYlmwgabd�Z[d�a�u�r Õ wmdxJ�R$\Wo � l.� 
 u$dxabl � dxO�ZvJ�w¯Z[J�lmwgJ�O$R �xVWa?Z[lnh�J�w¯Z[J�lmw¯wnd�J�R$\sJYO$R

� � 
 kxa[J=��lnZqy�V�-�VchcZ]\WG ��dxa>Z[u$V¥\[J�XYVjd�e¯hWw{JYa]lnZqy�oIJ Õ a]lmV�e#R$Vc\]hWablm`/Z]lmdxO¾d�e!Z[u$V(wmd�J�R/\;JYhcZ[lnO$k@dxO �YJ�ablmdxr$\
J�Vca]d�R/y�O�J�M@lmh)\br$abeÁJ�hcVW\3lm\>kxl �xVcO Õ VWwnd 'sG

� � Ì �WÉ � Å ÍgÅ@Ï

i �YJ�wmr�JLZ[lmd�O·d�e�JYVWa]d�R/y�O�J�M@lmh>wnd�J�R$\#abV��4r$lna]V>Z[u$V�M@d�Z[lndxO·d�e²Z[u$V Õ wmJ�R$V�JYZ.V��xVWa?y@lmO$\?ZvJ�O�Z�Ggt>u$V Õ w{J�R/V
a]Vc\]`²dxO$\bV(ln\>V��YJ�wmr$JYZ[VcR¾lnO»MNd�R�J�wQ\]`�JYhWV¥lmO»a]dYZvJYZ]lmO$k·\?y*\?Z[VcM�G.t>u$V¥V��4r�JYZ]lmdxO/\>d�egM@d�Z]lmdxO»lnO»MNd�R�J�w
\]`$J�hWV¥h�J�O Õ V+'�a]lnZbZ[VcOTJ�\ �

� �8�� �	��<��
 � �� � � ��;��
 � �)�� ���;� � � �� � � ù 


'�u$Vca]V � ���� a]Vc`$a]Vc\]VWO�Z]\;Z[u/V¥k�VWO$Vca[J�wnl � VcR¾J�VWabd*R/y�O�JYMNlnh)wmd�JYR�JYhcZ[lnO$k·dxO�Z[u$V Õ wmJ�R$VYG

�



����� � ���s	!� � 	�A��6 

t>u$V�J�VWabd*R*y*O$J�MNlnh¹M@d*R$Vcw®a]V��4r$lmabVW\@V��YJ�wmr$JYZ[lndxO d�e;a]d�Z]dxa·lmO7%$d ' J�\@J¬e r$O$hcZ]lmdxO d�eUJ � lnM�r/Z]u JYO$R
a[JYR$l{J�w6R$ln\bZvJYO$hWVYG�pqO¬Z[u$ln\U`�J�`²VWaco�Z[u/a]VWV(Zqy*`²VW\�dYe�k�wmd Õ JYw6lnO7%�d('+MNd�R$Vcwm\Wo²O�J�M@VWw¤yxoQ\bZ[VWJ�R/yTr$O$lne d�a]M
lmO&%�d('DM@d*R$Vcw½o�_)abVWVc\;M@d*R/VWw�J�O/RTR/y�O�J�M@lmh+'�J�XYVjM@d*R$Vcw½o�JYa]VshWdxO/\]lmR/VWa]VcR�G�f Õ ablmVce!MNJYZ[u$VcM¼JLZ[lmhWJ�w
R$Vc\]hWablm`/Z]lmdxO�d�e6Z[u/VW\]V¥M@d*R$Vcwm\®ln\�`$a]d(��lmR$VcR�lnO¹Z[u$V�e dxwnwmd('�lmO/k$G

	�

������
��
����� ������� �"!#��$&%('

pqO»Z[u$ln\>MNd�R$Vcw½o4Z[u$V�Z[dYZvJ�wQlmO7%�d(':Z[u$abdxr$kxu¹Z]u$Vsa]d�Z]dxa®R$ln\]h�ln\>J�\]\br$M@VWR�J hcdxO$\?ZvJ�O�Z3J�O$R�ln\>kxl.��VWO¾J�\ �

	�� � � ZvJ�O 1 
 	�
 � C 


'�u$Vca]V
	�
 � ���

C�) � � ^ 
 	 ^� 

	�
*
+�-,��.%/% 01!2�3$4% '

pqO»_)abVWVW\�MNd�R$VWwµo�Z[u$V)abd�Z[d�a�lnO7%�d('�lm\�J(e r$O$h�Z[lndxO¹d�e Õ d�Z]u»J � lnM�r/Z]u¹J�O$R¼a[J�R$lmJ�wI\bZ[JYZ[lndxO�G¯p7Z�lm\�k�l.�xVcO
J�\ �

	 � ��&? � 
 � � Z[J�O 1 
 	�
 � ù 
 !#" �� \blmO � 
 !#$ �� hWdx\ � 
 � 8 

'�u$Vca]V

	�
 � ���
C ) � � ^ 
 	 ^� 

!#" � C �

!#$ � '
8 � � ù 
 ù 4 � � ^ 
 hc\]h 7 
 hWd�Z 7 �

'�u$Vca]V 7 lm\�'�J�X�V¥\]XYV�'¶JYO$kxwmVsJYO$R�l¤Z>lm\>R/V .�O$VcR¬J�\ 7 � ZvJ�O  P � � � 	�� 
 G

�



	�
*
 

�-, � ��� � 
������
	 % !2�3$4% ' 	���%�
 % ��0���� % !#��$4% '���� %/���������
� �

pqO�Z]u$lm\3M@d*R$Vcw½o$Z]u$V(Z]d�ZvJ�w�lnO7%�d(' lm\3J e r$O$hcZ]lmdxO�d�e.J � lmM�r*Z[u�o$Z]lmM@V(JYO$RTa]J�R$l{JYw�\bZvJLZ[lmd�O�G>p7ZUln\;k�l.�xVcO
J�\ �

	 � �� ? " ? � 
 � � Z[J�O 1 
 ��
�! 


��
�  � � P#" � � � "%$%$%$

� � � � �� 
 � 1 �� � " 
 \blmO � � � 
 
 5 �� � " 
 hcdx\ � � � 
 � � ' 

'�u$Vca]V 1 �� J�O$R 5 �� � " 
 J�abV¥V��YJ�wmr�JLZ[VWR Õ y�\]d�w.��lmO$k J·\bVcZ;d�egR/l.-QVWa]VcO�Z[l{JYw�V��4r�JLZ[lmd�O$\WG

� 8 � �� 1 �� ��
 � $ � � �/ ) �  P � 1 �� � � ù
C � % Ó )* � � � 


J�O$R
� 8 � �� 5 �� � 
 � $ � � �/ * �  P � 5 �� � � ù

C � % Ó ** � � � 

pqO�Z[u$ln\>`�J�`²VWaWoIJ�Z]u$a]VcVsZ]VWabM J�`$`$abd�K*lnM¼JYZ]lmdxO � 1 
 P ? 1 P^ JYO$R 5 P^ 
 u�J�\ Õ VWVcOThWd�O$\]lnR$VWabVWR�G

���#& 03��������	��)". N�:����	�A)2;�)".5<���(' 	�"#A��

t>u$V,\]VchcZ[lndxO�J�w4JYVWa]d�R/y�O�J�M@lmh#wnd�J�R$\�JYa]V.V��YJ�wnr�JYZ[VcR Õ ysr$\blmO$k3VWl¤Z[u$Vca � l 
 ��r$J�\]l�Öq\bZ]V�J�R*y¥J�`$`$abd�K*lnM¼JYZ]lmdxO
d�e � abVWVWO Õ VWabk�
ì\@Z[u$Vcdxaby d�a � lml 
 �*) �,+ � + � � ���Ui 
 f R*y*O$J�MNlnh�\bZvJYwmw>M@d*R$Vcw�J�`$`$wnlmhWJ Õ wmVNe dxa Õ d�Z]u
JYZbZvJ�hvu$VcR JYO$R \]VW`$J�a[JYZ]VWR %�d('sG ��dxa�Z[u$V»\]J�X�V¾d�e;hWwmJ�a]l¤Zqyxo.J Õ a]lnVce;M¼JLZ[u$VcM¼JYZ]lmhWJ�w�R/VW\]hca]ln`/Z[lndxO d�e
Z[u/VW\]V¥M@d*R$Vcwm\®ln\>`$a]d(��lmR/VWR�G

	�

�.-0/�� 0 
*0!
 %�� $ �21 ��%/% �43 %/�65�7 0 !#��$&%('

t>u$V �4r�J�\bl¤Ö7\bZ[VWJ�R/y¿J�`$`$abd�K*lnM¼JYZ]lmdxO­d�e � abVWVcO Õ VWabk�
ä\�Z[u$Vcdxaby `$a]d(��lmR$Vc\�Z[lnMNV ��JYa]l{JLZ[lmd�O d�e3wml¤e°Z�JYO$R
M@dxMNVcO�Z�d�O»J�O¼d�\]hWlnwmwmJYZ[lnO$ksJ�lma?e dxlmwµG�t>u$VUwnlne°Z�o�M@dxM@VWO�Z�J�O$R¹R/a[J�k(J�a]VUJ�\]\br$M@VWR¼Z]d Õ VUJ�h�Z[lnO$k�JYZ,Z[u/V
�4r�J�a?Z[VWa�hvu$d�a]R¾`QdxlnO�Z3J�O$R�Z[u$VsV�K*`$abVW\b\]lmd�O$\UJYa]Vskxl.��VWO Õ VWwmd('sG

H�lne°Z3J�h�Z[lmO/k·O$dxa]MNJ�w�Z]d·Z[u$Vsa]Vc\]r$w¤ZvJ�O�Z %�d('��

/ � ù
C � �� Ô �%8 �+ 
 
 8

C �+ P � 

ù
C � �� $ � C 8 + 
 
 C 8 + P � � ! 


ù��



�;O/\bZ[VWJ�R/y�M@dxM@VWO�Z�dxO»Z[u$V¥J�lnabe dxlnwQln\>kxl.��VWO�J�\ �

8 � ù
C � �� C Ô � 


8
' Ô �+ 
 
 8

' $ + P 
 8 8
ù � Ô �+ P � � � 


_)a[JYkNJYhcZ[lnO$k J�wndxO$k�Z[u/V¥abVW\br$wnZ[J�O�Z ��VWwnd*hclnZqy��

� � ù
C � �� $ ^ ����� � � 


'�u$Vca]V3+ 
 J�O/R + P J�a]V3R$V/.�O$VWR¹J�\ + 
 � $ � � 
 �� � $ 
 J�O$R + P �:Ô �� G¯t>u$V ��r$J�O�Z[lnZ]lmVc\ �� ? � J�O$R $
a]Vc`$a]Vc\]VcO4Z3Z[u/V�u$V�J=��lmO$k���VWwmd�hWl¤Zqy¹JLZ>Z[u$V�Vcw{J�\?Z[lmh)JLK*lm\Wo�Z[u$V�`/lnZ[hvu¾J�O/kxwmV�JYO$R»Z[u$V�dxO/hWdxM@lmO$k �xVWwnd*hclnZqy
a]Vc\]`²VWh�Z[l.��VWw¤yxG

	�
*
+� 8 ) �,+ � + � ������� �	�", � ��� � 
���
4
 � ' ' !2�3$4% '-	�� %/��� ���
�
�+�

t>u$V �*) �,+ � + � � R/y�O�J�M@lmh¥\bZvJYwmw�MNd�R$Vcw6`/a]d(��lmR$Vc\UZ[lnMNV �YJ�a]lmJYZ[lndxO�d�e.wml¤e°Z�o�M@dxM@VWO�Z)JYO$R¬R$a]J�k¼dxO¬J�O
dx\bhWlmwnw{JYZ]lmO$k(J�lnabe dxlnw½G6t>u$V�\bZ[J�wmwQMNd�R$VWw�J�\]\br$M@VW\®Z[u$JYZ>Z[u$VUwmlne°ZWo*M@dxM@VWO�Z�J�O/R»R$a[J�k JYa]VsJ�h�Z[lmO/k·JYZ>Z[u/V
�4r�J�a?Z[VWa�hvu$d�a]R¾`QdxlnO�Z�G#t>u$V¥r$O$\?Z[V�JYR/y�wml¤e°Z>J�h�Z[lmO/k@O/dxa]MNJ�wQZ]d@Z]u$Vsa]Vc\]r$w¤ZvJ�O�Z��xVcwmd�hWl¤Zqy»lm\>kxl �xVcOTJ�\ �

/ � ù
C � �� � � Ô �+ 
 
 !*Ô �+ P 
 $ � P 
 $ � ^ � � ù�� 


'�u$Vca]V � P ? � ^ J�abV�V��YJ�wnr�JYZ[VcR�r/\]lmO/k Z]u$V�e dxwmwnd('�lmO$k�V��4r�JYZ[lndxO$\
�� P 
�� ^ � $ Ô 
 �� P 
�� � �

$
Ô 
 ^ � P � � � �

$
Ô 
 ^��

�����
� � + 
 
 � � $ � $ Ô 
 ^ + P


 � ^ �
$
Ô 
 �

�����
� � �+ 
 
 � ^ � $ Ô 
 $ �+ P


 � P �
�����
� �

�+ 
 
 � P $ �+ P
�� ^ 
 Ð�Ò � $ Ô 
 �� ^ 
 �WÒ �

$
Ô 
 ^ � ^ � 
 � �WÒ �

$
Ô 
 ^ $ � ����� � ����� 
� Ò � $ Ô 
 �+ 
 �

ùxù



t>u$V¥r$O$\?Z[V�JYR/y�MNd�MNVcO4Z®dxO¾Z]u$V¥J�lma?e dxlmw²lm\>k�l.�xVcOTJY\ �

8 � ù
C � �� C Ô � $ ^ � Ó � � �6� ��� 
 � �$ Ó 
 � Ó 
 Ô �+ 
 
 $ Ó $ + P 
 �WÓ Ô �+ P 
 $ � Ó ^ � � ùxù 


'�u$Vca]V � Ó ^ lm\>V��YJ�wnr�JYZ]VWR�r$\]lnO$k Z[u$V�e dxwnwmd('�lmO$kjV��4r�JYZ]lmdxO�G
�� Ó ^ 
 ÐxÓ � $ Ô 
 �� Ó ^ 
 �WÓ �

$
Ô 
 ^ � Ó ^ � 
 � �cÓ �

$
Ô 
 ^ $ � � � � � ����� 
� Ó �

$
Ô 
 �+ 
 �

t>u$V¥r$O$\?Z[V�JYR/y�R$a[JYkNJYhcZ[lnO$k J�wndxO$k·Z[u$VsabVW\]r/wnZvJYO4Z���VWwnd*hclnZqy»ln\>kxl.��VWO�J�\ �

� � ù
C � �� � $ ^ � Ñ � � � ����� 
 $ Ñ Ô �+ 
 
 $ � Ñ ^ � � ù C 


'�u$Vca]V � Ñ ^ lm\>V���JYwmr�JYZ]VWR�r$\blmO$k Z[u$V�e dxwnwmd('�lmO/k�V��4r�JYZ]lmdxO
�� Ñ ^ 
 Ð�Ñ � $ Ô 
 �� Ñ ^ 
 ��Ñ �

$
Ô 
 ^ � Ñ ^ � 
 � ��Ñ �

$
Ô 
 ^ $ � � � � � � ��� 
� Ñ � $ Ô 
 �+ 
 �

'�u$Vca]V � ����� � � ��� ? � � � � � ����� o�J�O$R � � � � � ����� J�a]V¹Z]u$V�R$l.-QVWabVWO$hcV Õ V�Z '�VcVWO Z]u$V�wmlnO$V�J�a(\bZ[JYZ[lnh
J�Vca]d�R/y�O�J�M@lmh�hWd�V��@hWlnVWO�Z�V�K�Z[a]J�`Qd�w{JYZ]VWRNZ]d¥Z]u$V3\bZvJYwmwmVcRNabVWkxlndxO Z[d(J�hcZ]r�J�wI\bZ[JYZ[lnhUJ�Vca]d�R/y�O�J�M@lmh>hcd*V�e{Ö
.�hclmVWO�Z�d�e�wml¤e°Z�o�M@dxMNVcO�Z®J�O/R¹R$a[JYkja]Vc\]`²VWh�Z[l.��VWw¤yxo$M@V�J�\br$a]VcR»JYZ®J�O¼V�-�VchcZ[l �xV�JYO$kxwmV3d�e6JYZbZvJ�hvX + 
 � $@G
t>u$V �4r�J�O�Z[l¤Z[lmVc\Wo � Ó � � � ����� J�O$R � Ñ � � � ����� J�a]V�Z[u$V�\?ZvJYZ]lmh�MNd�MNVcO4Z�J�O/RNR$a]J�k¥hWd�V��@hWlnVWO�Z[\�lmO@wmlmO/V�J�a
a]VckxlmM@V)M@V�J�\br$a]VcRTJLZUJYO¾V�-�VchcZ]l.�xV(J�O$k�wmV)d�e¯JYZ]Z[J�hvXIo(+ 
 � $NG
�gl.��V�R$l.-QVWabVWO�Z.hWdxM Õ lmO�JLZ[lmd�O$\¯d�e�J�VWabd*R*y*O$J�MNlnh®M@d*R$Vcwm\#u�J=��V Õ VWVcO¼`$abdx`²dx\]VcR¼J�O/R Z]u$V�lmO7%$r$VWO$hcV

d�e�V�J�hvu�dxO$V d�e,Z[u/VW\]V@M@d*R$Vcwm\)d�O Z]u$V·Z[ablmM�JYO$R­abVW\b`QdxO/\]V hvu�J�a]J�hcZ]VWa]ln\bZ]lmhW\sd�e�u$Vcwmlmhcdx`/Z]VWa�a]dYZ[dxa�lnO
e dxa�'®J�abR %$lmkxu�Z�lm\�JYO�J�wny�\bVWR¾\by�\bZ]VWMNJYZ[lnh�J�wnwnyxGgt>u$V3. �xV(J�VWabd*R*y*O$J�MNlnh)M@d*R$Vcwm\�J�abV	�

� �4r�J�\bl¤Ö7\bZ[VWJ�R/y¬J�VWabd*R/y�O�JYMNlnh(Z[u/VWdxa?y � i �4\WG ! Ö � 
 hcdxM Õ lnO$VWR '�l¤Z[u«r$O$l¤e dxa]M lnO7%�d(' M@d�R$VWw

� i �IG C 
3� � � �;p 
 o

� �4r�J�\bl¤Ö7\bZ[VWJ�R/y JYVWa]d�R/y�O�J�M@lmh�Z]u$VWd�aby � i �4\cG ! Ö � 
 hcdxM Õ lnO$VWR '�lnZ]u�_)a]VWVc\sMNd�R$VWw � i �IG 8 

� � � _ 
 
 o

ù C



� �4r�J�\bl¤Ö7\bZ[VWJ�R/y JYVWa]d�R/y�O�J�M@lmh(Z[u$Vcdxaby � i ��\cG ! Ö � 
 hWdxM Õ lmO$VcR '�lnZ[u R/y�O�JYMNlnh '®J�XYVNM@d�R$VWw

� i �IG ' 
3� � � _ � 
 o

� �*) �,+ � + � � ���Ui 
 f-\?ZvJ�wnw¯MNd�R$Vcw � i �4\WG ù�� Ö ù(C 
 hWdxM Õ lmO$VcR '�l¤Z[u­_)a]VcVW\sMNd�R$Vcw � i �IG 8 

� _ � _ 
 
 �$J�O/R

� �*) �,+ � + � � ���;i 
 f \?ZvJ�wnw,M@d�R$VWw � i �4\WG ù � Ö ù C 
 hcdxM Õ lnO$VWR '�l¤Z[u¿R*y*O$J�MNlnh '�J�X�V»M@d�R$VWw

� i �IG ' 
3� _ � _ � 
 G

p7Z®MNJ�y Õ V)O/d�Z[VcR¼Z[u�JLZ
'�u$lnwmV3R$VW\bhWa]l Õ lmO/kjZ[u$VUa]VW\br$wnZ]\�dxO/wny Z[u$VUJ Õ$Õ abV���l{JLZ[lmd�O$\�d�e�Z[u$V�JYVWa]d�R/y�O�J�M@lmh
M@d*R$Vcwm\>JYa]Vsr$\]VcR�e dxa>hcdxO �xVcO$lmVcO$hWVYG

� VWh�Z[lndxO�J�w#JYVWa]d�R/y�O�J�M@lmhjwmd�J�R/\�J�a]V·V��YJ�wmr�JLZ[VWR«r/\]lmO/k¾VclnZ]u$VWa�i �4\WG ! Ö � d�a ù�� Ö ù C G ��y«\br$M Ö
M@lmO$k·r$`¾J�wnwQZ]u$VslmO$VcabZ[lmJ�J�O$R�J�Vca]d�R/y�O�J�M@lmh)wnd�J�R$\>JYO$R�lnO�Z[VWk�a[JYZ]lmO$k�d(��VWa�Z[u$V�wnVWO$k�Z]u�d�e!Z]u$V Õ wmJ�R$V�o
dxO$V¾h�JYO
d Õ Z[J�lmO Z[u$V¾a]d�d�Z@wmdxJ�R$\WG�t>u/VTa]d�d�Z@wmdxJ�R$\ d�esJ�wnw®e dxr$a a]dYZ[dxa Õ w{JYR$VW\NJ�a]V�J�R$R/VWR Z]d d Õ Ö
ZvJYlmO«u4r Õ wnd�J�R$\ �  ? 0 ? # ? 8 " ? 8 $ JYO$R 8 � 
 G 9�V�J�O �YJ�wmr/VW\)d�e,Z[u/V·u�r Õ wnd�J�R$\�JYa]V·a]Vc`$a]Vc\]VcO4Z]VWR Õ y
 
 ? 0 
 ? # 
 ? 8 "!
 ? 8 $�
 J�O$R 8 � 
 G

����� � ".�? N%�	#�$	,�

t>u$V»Z[u/a]r$\?ZNk�VWO$Vca[JYZ]VWR Õ y¿Z]u$V»ZvJ�lnw�abd�Z[dxa·ln\�R$Vca]l.��VWR r$\]lnO$k hWdxM Õ lmO$VcR Õ w{J�R$V»VcwmVcMNVcO4Z@JYO$R MNdYÖ
M@VWO�Z[r$M Z]u$VWd�abyxG�t>u$V¥Z[J�lmw�a]d�Z]dxa>Z[u$abr$\bZUJ�hcZ]\;O/dxa]MNJ�w�Z[d Z[u/V¥Z[J�lmw�abd�Z[d�a3`/w{J�O$V¥J�O/R�lnOTJ R$lmabVWh�Z[lmd�O
`$abd ��lnR$lmO$k hcdxMN`²VWO/\[JYZ]lmdxO¹Z]d Z]u$V�Z[dxa��4r$V(dYe!Z]u$VsM¼J�lnO»a]d�Z]dxaWG

tgJYlmw�abd�Z[dxa®Z]u$a]r/\bZ3lm\>kxl �xVcO Õ y � 
 V�e�G � 8/ù � 
 �

# � � ��� 
 � � 8 � ^	 � &
	 � 	 
 ^ � � ù 8 


'�u$Vca]VsZ[u$VshWd�V��@hclmVWO�Z3d�e6ZvJ�lnw�a]dYZ[dxa�Z]u$a]r/\bZ ��� 
 lm\>R$V/.�O$VWRTJ�\ �

����
 � $ 	 Ð
C � � 
 �8 � ù 


8
C � ^ 
�
 	 	

C �

ù 8



J�O$R�ZvJYlmw�abd�Z[d�a>lmO7%�d(' lm\�kxl �xVWO Õ y

	 	 � ��� 

C ) � ^ 
 	 ^	 4

����� � 	��I����	��®�/". � ".�b 

t>u$V(u$dxa]l � dxO�Z[J�w�ZvJ�lnw�lm\;J�\]\br$MNVcRTZ[dN`$a]d(��lmR/VjdxO$w¤y¾J�VWabd*R*y*O$J�MNlnhswmlne°ZWG>H�lne°Z3lm\;J�\b\]r$M@VWR«JY\)JN`²dxlnO4Z
wmdxJ�R¹J�h�Z[lnO$k�JYZ�Z[u$V �4r�J�abZ]VWa®hvu/dxa]R»d�e�Z[u$V)u/dxa]l � dxO�ZvJYwIZ[J�lmwµGgt>u$VUwmlne°Z,dxO¼u$dxa]l � dxO�Z[J�w�ZvJ�lnw²ln\�k�l.�xVcO�J�\ �

#!& � � ù
C � ��� $ ^& � � Ò���� 
 � � 	 � ù ' 


'�u$Vca]V � � lm\>\br$abeÁJYhWV(J�a]VWJ@JYO$R $'& � lm\>d�O$hWdxM@lmO/k �xVWwnd*hclnZqy�o '�u$lmhvu¾lm\>R$V/.�O$VcR¬J�\ �

$'& � �
	
� 
� � & � ��
 � 4 � �

) � ^ 
 � ù 4 � 	 
 ^ & � ��� � 4 � � MNJ�lnO»a]d�Z]dxa>R$d('�O '®J�\bu¬V�-QVWh�ZUln\�J�R$R$VcR

� � 	 ln\�J�O$kxwnV�d�egJYZ]Z[J�hvX»J�O$R¾lnZ®lm\>ZvJ�XYVWO�J�\ 
 C R$Vck$G

���+� � �6�/�$����". � ".�? 

F.VWa?Z[lnh�J�w#ZvJYlmw#lm\¥J�\b\]r$M@VWR­Z[dT`/a]d(��lmR$VNJ�\blmR$V e dxa]hcVNR/r$VNZ]dTlnZ]\swmlne°ZWG¼t>u$VNwmd�JYR­dxO �xVcabZ[lnh�J�w#Z[J�lmw#ln\
d Õ Z[J�lmO/VWR Õ y�r$\]lnO$k·Z[u$Vs\bZ[JYZ[lnh�wml¤e°Z®V��4r�JLZ[lmd�O '�u$lnhvu�ln\>kxl.��VWO Õ Vcwmd('sG

# � � � ù
C � ��� $ ^� � � Ò���� 
 � � 	 � ù � 


'�u$Vca]V ��� ln\�\]r$a?eÁJ�hWV(J�a]VWJNJYO$R � � 	 ln\;JYO$kxwmV�dYe#JYZbZvJ�hvX�J�O/RTlnZ�ln\>ZvJ�XYVWO¬JY\ ù 4 � R$VWk$G�t>u$VsZ[VWabM $ � �
lnZ�ln\®Z[u$VsdxO/hWdxM@lmO$k ��VWwnd*hclnZqy»JYO$R�ln\>R$V .$O$VWRTJ�\ �

$ �7� � � & �

ù '



����� ��� �/�6 �"����+91��"��

��r$\]Vcw{J�k�V,R/a[J�k3e dxa]hcV�ln\!`$abdx`²dxabZ]lmdxO�JYw�Z[d3Z[u$V,\��4r�J�abV�d�e/Z[u$V6�xVcwmd�hWlnZqy¥JYO$R(Z]u$V,e abdxO�ZvJ�w�J�abV�J/G ��r$\]Vcw{J�k�V
R$a]J�k h�J�O Õ VsV���JYwmr�JYZ]VWR Õ y�r$\]lnO$k·e dxwmwnd('�lmO$k�V�K*`$a]Vc\]\]lndxO�G

� � ù
C � $ ^% � � Ñ � ù � 


'�u$Vca]V � ln\)Z[u$V@V��4r$l �YJ�wmVcO4Z�e abdxO�ZvJ�wghWa]d�\]\¥\]VWh�Z[lndxO�J�w.J�abV�J»d�e,Z[u$V@u$Vcwmlmhcdx`/Z]VWaUe r$\bVWwmJ�kxV�o � Ñ lm\�R$a]J�k
hWd�V��@hclmVWO�Z�ZvJYX�VWOTJ�\ ù G � JYO$R $'% lm\®Z]u$VsdxO$hcdxMNlnO$k �xVcwmd�hWl¤Zqy»kxl.��VWO�J�\ �

$�% � � & �

�glmk�r$a]V ù \bu$d('�\�Z[u$V·wnd�J�R$\�JYO$R«dxa]lnVWO�ZvJLZ[lmd�O¬d�e.Z[u$V·u/VWwmlnhWdx`*Z[VWaUlmO %�lnkxu�Z�G¥t!a]J�O$\?e VWa]lnO$k�J�wnw!Z[u/V
e dxabhWVW\sJYO$R«MNd�MNVcO4Z]\)R$r$V�Z]d�M¼J�lnOTabd�Z[dxaco�ZvJYlmw6a]d�Z]dxaWo�u/dxa]l � dxO�ZvJYw!ZvJYlmw½o<�xVcabZ]lmh�JYw!ZvJYlmw¯JYO$R¬e r$\]Vcw{J�k�V
R$a]J�k­Z]d¿hWVcO4Z]a]V¬dYe�kxa[J=��lnZqy � S ��
 d�e)Z[u/V¬u$VWwnlmhcdx`/Z[Vca¼JYO$R
V��4r�JLZ[lmO/k­Z[d­Z[u$V�hWdxM@`Qd�O$VWO�Z[\Nd�e�Z[u/V
kxa]J(��l¤ZvJYZ]lmdxO�JYw�wmd�J�R�o²Z]u$V�V��4r$lnwml Õ a]lnr$M V��4r�JLZ[lmd�O$\�J�abVjd Õ Z[J�lmO/VWR�G;pqO¬Z[u$ln\U`�J�`²VWaco�dxO/wny¾\bZ]V�J�R/y�wmV��xVcw
%�lnkxu�Z®hWd�O$R$lnZ]lmdxO/\®J�abV)hWdxO/\]lmR/VWa]VcR��IJ�O$R»u/VWO$hcV¥lnO$VWa?Z[lmJ(V�-QVWh�Z[\>R$r/V)Z[d·MNJ�O$VWr&�xVWa®J�a]V)O/d�Z>lmO/hWwmr/R$VWR�G
t>u$Vse dxa]hcVsJ�O$R¾MNd�MNVcO4Z�V��4r$lmwnl Õ ablmr$M-V��4r�JLZ[lmd�O$\3J�a]Vskxl �xVWO¾J�\ �

 
 
 �
hWd�\ 1 � + \blmO � hcdx\��
0 
 
 # � 
 # � � � + \blmO �

# 
 
 #!& � 
 �
\]lnO 1 � + hcdx\ � hcdx\ �
8 "!
 
 0 
 �(� � 
 # 
�� � � 
 � # ����� � 
 # � ��� � � 
 
 #!& � � � � � � 4 �

8 $�
 
 # 

	 � � 
  
 �(� � 
 # & � 	 & � � � 4 �
8 � 
 
 0 

	 � � 
  
�� � � 
 � # � 	 � � 
 # � � 	 � � 
 � � 4 � � ù ! 


'�u$Vca]V � � 1 
 � %��gG¼t6a]lnM �YJ�a]lmJ Õ wnVW\ � � 
 ? � P ) ? � P * ? � 
 � ? � J�O$R � 
 hWJ�O Õ V@d Õ Z[J�lmO$VcR Õ y \bdxw.��lmO/k
Z[u/V(J Õ d(�xVsO$d�O$wmlnO$V�J�a�JYwmkxV Õ a[J�lnhUV���r$JYZ[lndxO$\ � i �IG ù ! 
 G

ù �



� �»ÅNËWÎTÍ �WÅ@É � Ï#Å�Ê�È 	«Î«Ï#È

t>u$V)\bdxwmr*Z[lmd�O@Z]VWhvu$O$l �4r$V�J�lnMN\#Z[d(d Õ Z[J�lmONu$VWwnlmhWd�`/Z[Vca,Z]a]lmM-JYO$R Õ wmJ�R$V;a]VW\b`Qd�O$\]V)\blmM�r/wnZvJYO$VWdxr/\]wny Õ y
\]d�w.��lmO$k�Z[u/VNZ[u/a]VWVN\]V�Z[\jdYe>V��4r�JYZ]lmdxO/\(lnO­Z[lnMNV·R/dxM¼JYlmO�o6O�J�M@VWw¤yxo � l 
 V���r$JYZ[lndxO$\¥a]VW`/a]VW\bVWO�Z[lnO$k¬Z[u/V
VWwmJ�\bZ]lmh�R$Vce dxabM¼JLZ[lmd�O$\gd�eIZ]u$V>a]d�Z]dxa Õ w{J�R$V � i �IG ù 
 o � lml 
 V���r$JYZ[lndxO$\#a]Vc`$a]Vc\]VcO4Z]lmO$k�Z]u$V>lmO7%$d ' Z]u$a]dxr/kxu
Z[u/V#a]d�Z]dxa�R$lm\bh � i �IG C dxa 8 dxa ' 
 J�O$R � lnlml 
 \bVWhcZ]lmdxO$J�w�J�Vca]d�R/y�O�J�M@lmh¯wnd�J�R$\�abVW`$abVW\bVWO�Z[lnO$k;wnlne°ZWo�R$a[JYk;JYO$R
M@dxMNVcO�Z>J�h�Z[lmO/k�dxO¼Z]u$V)a]dYZ[dxa Õ w{J�R$V � i �4\WG ! Ö � dxa®i �4\WG ù�� Ö ù C 
 G �Id�a�Z[u/V�J�VWabd*R*y*O$J�MNlnhUM@d*R/VWwm\
��� �;pvo � � _ 
 J�O$R ��� _��¶o�Z]u$V¬\]VchcZ]lmdxO�JYw�J�VWabd*R*y*O$J�MNlnhTwnd�J�R$\»JYa]V¬abVW`$abVW\]VcO�Z[VWR Õ y�J�wmk�V Õ a]J�lmh
V�K*`$abVW\b\]lmd�O$\skxl.��VWO«lmO¬i �4\cG ! Ö � G ��u$Vca]V�JY\Wo�e dxaUZ]u$V·J�Vca]d�R/y�O�J�M@lmh(MNd�R$VWwn\U_ � _ 
 J�O/R _ � _ �¶o
Z[u/V3\bVWh�Z[lmd�O�J�w�J�Vca]d�R/y�O�J�M@lmh>wnd�J�R$\¯u$J(��V3Z]d Õ V�d Õ Z[J�lmO/VWR Õ y \]dxw ��lmO$ksJ�\]V�Z,d�e�R/l.-QVWa]VcO�Z[l{JYw$V��4r�JYZ]lmdxO/\
lmO�Z[lnMNV�R/dxM¼JYlmO�kxl.��VWO¾lmO�i ��\cG ù�� Ö ù C G � lmM@lmw{JYa]wny e dxa>Z]u$V¥J�VWabd*R/y�O�JYMNlnh¥M@d�R$VWwn\>lmO �xdxw ��lmO$k·Z[lnMNV
�YJ�aby�lnO$kTlnO7%�d('so + 4 � 4 ? ��� _�� J�O$R _ � _��¶o�Z[u$V¼lmO7%�d(' �YJ�abl{J Õ wnVW\ � 1 
 P ? 1 P^ J�O$R 5 P^ 
 u�J=�xV¼Z]d Õ V
d Õ Z[J�lmO/VWR Õ y \]dxw ��lmO$k Z[u$V�\]V�Z»d�e�R$l -�Vca]VcO4Z]l{J�w>V��4r�JYZ[lndxO$\Nkxl.��VWO
lnO
i �4\WG � J�O$R � G �Ue�Z]u$V . ��V
M@d*R$Vcwm\;r$\]VcR�lnOTZ[u/lm\)\?Z[r$R/y�o�_ � _�� M@d�R$VWw6lm\)hcdxM@`$r/ZvJLZ[lmd�O�J�wmw¤y»M@dxa]V(lmO�Z[VcO$\]l �xV�Z[u$J�O¬Z[u$V·dYZ[u$Vca
M@d*R$Vcwm\cGUpqO¬Z[u/lm\UM@d�R$VWwµo²Z]u$V(Z]lmM@V �YJ�a?y*lnO$k¹lnO7%�d('so�\bVWhcZ]lmdxO$J�w¯J�Vca]d�R/y�O�J�M@lmh¥wmd�JYR$\)J�O/RTZ[u$V Õ w{J�R/V
a]Vc\]`²dxO$\bV(u�J=��V¥Z]d Õ Vs\]dxw �xVWR Õ y»Z[u$abVWVs\]V�Z[\3d�e¯hcdxr$`$wnVWR�dxabR$lmO�JYaby»R$l -�Vca]VcO4Z]l{J�w�V��4r�JYZ]lmdxO$\coIJYZ�V���VWa?y
Z[lnMNV;\bZ]VW`�G.f R$Vc\]hWablm`/Z]lmdxO»d�O�Z]u$V�O4r$M Õ VWa>d�e �YJ�abl{J Õ wnVW\�e d�a>_ � _�� JYVWa]d�R/y�O�J�M@lmhUMNd�R$VWwQlm\®k�l.�xVcO
lmO»Z]u$V�e dxwmwnd '�lnO$k$G

t>u$V�JYVWa]d�R/y�O�J�M@lmhswnd�J�R$\3J�h�Z[lmO/k@d�O�Z[u/V Õ wmJ�R$V¥J�abV(V���JYwmr�JYZ]VWRTJYZ ù � a]J�R$lmJ�w�\bZ[JYZ[lndxO$\ � \?ZvJ�a?Z[lmO/k
e a]d�M � G C � 
 Z]d � G � � 
 '�lnZ]u¬J�O«lnO$hWabVWM@VWO�Z)d�e � G � � 
 
 e dxa3V�J�hvu Õ wmJ�R$V�G �;VcO$hWVYo�Z[u$Vca]V·JYa]VjlnO�Z]d�ZvJ�w
' � ��JYa]l{J Õ wmVc\;abVW`$abVW\]VcO�Z[lmO/k»wmlne°ZWo�R$a[JYk»J�O$R¬M@dxM@VWO�Z;hWd�V��@hWlnVWO�Z[\Ue d�a;dxO/V Õ wmJ�R$V�G3p7Z)MNJ�y Õ VjO$d�Z[VcR

� e abdxM i �4\cG ù � Ö ù C 
 Z[u$JYZjZ]u$VWabV�J�a]V¼e d�r$aj\?ZvJYZ]V �YJ�a]lmJ Õ wmVc\(e dxa(wml¤e°Z�o!Z '�d \bZ[JYZ[V �YJ�abl{J Õ wmVW\(V�J�hvu¿e d�a
R$a]J�k¼JYO$R�M@dxM@VWO�Z�G.t>u$Vca]V�e dxa]VYoIZ]u$VsZ[d�Z[J�w�O4r$M Õ VWa3d�e!\bZvJLZ[V���JYa]l{J Õ wmVc\®a]Vc`$a]Vc\]VWO�Z]lmO$k@Z[u$V¥\]VchcZ[lndxO�J�w
J�Vca]d�R/y�O�J�M@lmhW\®e d�a>dxO$V Õ w{JYR$V�lm\ ù C � � ù � a[J�R/l{J�wQ\bZvJLZ[lmd�O$\�� � \?ZvJYZ]V ��JYa]l{J Õ wmVc\®`QVca�\bZvJLZ[lmd�O$\ 
 G#t>u$V
a]dYZ[dxa Õ w{J�R/V¹\bZ]a]r$h�Z[r$a]J�w®M@d*R$Vcw�ln\�a]Vc`$a]Vc\]VcO4Z]VWR Õ y VWlnkxu�Z�M@d*R$Vc\�hWd�O$\]ln\bZ[lnO$k«d�e>e dxr/a %IJ�` M@d*R/VW\Wo
Z '�d­wmJ�k«MNd�R$Vc\Wo.dxO$V¹Z]dxa]\blmdxO M@d*R$V¹J�O$R dxO$V¾JLK*l{JYw�M@d*R$VYG �3VWO$hcV�o�Z]u$V»Z[d�Z[J�w�O4r$M Õ Vca@dYeU\?ZvJYZ]V
�YJ�a]lmJ Õ wnVW\¥a]VW`/a]VW\bVWO�Z[lnO$k \bZ]a]r$h�Z[r$a]J�w®M@d*R$Vc\j`²VWa Õ w{J�R$VNlm\ ù � G¬t>u$V¹Z]lmM@V �YJ�a?y*lnO$k¬lnO7%�d(' lm\jk�l.�xVcO
Õ y Z[u$abVWV¼\?ZvJYZ]V �YJ�abl{J Õ wnVW\cG¹t>u$VWabVce dxabV�o¯e dxa¥J�e dxr$a Õ w{J�R/VWR abd�Z[d�a(\?y*\?Z[VcM�ogZ]u$VWabV¹J�abVNlnO­Z]d�ZvJ�w � ' !

ù �



\bZ[JYZ[V��YJ�abl{J Õ wmVW\ � ' � � JYVWa]d�R/y�O�J�M@lmh�\bZvJLZ[V��YJ�a]lmJ Õ wnVW\ 
 � ' \bZ]a]r$h�Z[r$a]J�w$\bZ[JYZ[V��YJ�abl{J Õ wnVW\ 
 Z[u/a]VWV�\?ZvJYZ]V
�YJ�a]lmJ Õ wnVW\�e dxa>R*y*O$J�MNlnh+'®JYX�V¥V�-QVWhcZ]\ 
 G�pqO�Z[u$Vs`$abVW\bVWO�ZU\?Z[r$R*yxo²J e d�r$a Õ w{JYR$VWR�\by�\?Z[VWM '�l¤Z[u�`$a]d�`QVca
\]`$J�hWlnO$k�lmO«Z[u$V@J � lmM�r*Z[u�J�O$kxwnV�lm\�hcdxO$\blmR$Vca]VWR�e dxa)Z[u/VNJYO�J�wny�\blm\WG �,y«\]dxw ��lmO$k¹Z]u$V a]VW\b`Qd�O$\]V@d�e�J�wmw
Z[u/V Õ wmJ�R$VW\¥\]lnM�r$w¤ZvJ�O$Vcdxr$\bwnyxo�dxO/V¼h�JYO lmR/VWO�Z[l¤e°y«Z[u$VNR$l.-QVWabVWO$hcVNlnO­Z[u/V¼a]Vc\]`²dxO$\bV¼d�e®Z]u$V Õ w{J�R$Vc\jJY\
Z[u/Vcy kxd¾J�abdxr$O$R Z[u$VNJ � lmM�r/Z]u�G � lnO$hWVYo6Z]u$V a]VW\b`Qd�O$\]V¼J�O$R�wmd�J�R/\�d�e®JYwmwgZ]u$V Õ w{J�R$Vc\¥J�a]V \]d�w.�xVcR JLZ
V���VWa?y lmO$\?ZvJ�O�Z,d�eIZ[lnMNVYoxZ[u$V>Z[lnMNV���JYaby�lmO$k�u4r Õ wmdxJ�R$\.J�O$R Z[u/V�Z]lmM@V
�YJ�aby�lnO$k�lmO7%$d ' � R/y�O�JYMNlnh
'®JYX�V
V�-QVWh�Z[\ 
 hWJ�O Õ V�h�JY`/Z[r$abVWR�G

� ��� �  ?	6� �¿8)"#�/�
".�)A �: ��	,�I�q�$8�5

f+`$a]dx`/r$wm\bl.�xV�Z]a]lmM `$a]d�hWVcR$r$a]V¥u�J�\ Õ VWVWOTJ�R$dx`*Z[VWR¾Z[d@d Õ Z[J�lmO�Z[u$VsMNJ�lmO�abd�Z[dxa�hcdxO�Z[a]d�w!JYO$kxwmVc\Wo$Z[J�lmw
a]dYZ[dxashWd�wmwmVchcZ]l.�xV@J�O/kxwmVYo�e r/\]VWwmJ�kxV a]d�wmw.J�O$R�`$l¤Z[hvu¿JLZ]Z[l¤Z[r$R/VW\WGNf e d�r$abZ]u­dxabR$VWa 
 r$O$kxV�Ö�z�r/Z]Z[J¾lnO�Z[V�Ö
kxa]JYZ[lndxO»\]hvu$VcMNV '�lnZ]u�J·Z[lnMNV�\?Z[Vc` � " � � 4 � � C � \]VWhYGno²u�J�\ Õ VWVcOTr$\bVWR�e d�a3\bdxw.��lnO$k�Z[u$V¥R$l -�Vca]VWO�Z]l{J�w
V��4r�JLZ[lmd�O$\WG��!wmd(' hvu�J�a?Z)e dxa;h�J�wnhWr$wmJYZ[lndxO�d�e.u$VWwnlmhcdx`/Z[Vca;Z]a]lmM JYO$R¬a]dYZ[dxa;a]VW\b`Qd�O$\]V·ln\;\bu$d('�O�lnOTZ[u/V
�glnk$G C Ggt>u$V�\bZ]VW`$\.lnO ��dxw.��VWR lmO�Z]u$V>V��YJ�wnr�JYZ]lmdxO(d�eQZ]a]lnM&JYO$R a]VW\b`Qd�O$\]V�r$\blmO$ks_ � _�� MNd�R$VWw � '�u/lmhvu
lm\�hcdxMN`/r/ZvJYZ]lmdxO$J�wmw¤yNlnO�Z[VWO/\]l.��VjJY\3hcdxM@`�J�a]VcR¾Z]dNdYZ[u$Vca�e d�r$a�MNd�R$VWwn\ 
 J�abVsR$VW\bhWa]l Õ VcR Õ VWwnd 'sG,t>u$Vc\]V
\bZ]VW`$\3kxV�Z�\]lmM@`$wnl .�VcR�J�`$`$abdx`$a]lmJYZ[Vcwny '�u$lmwnV)r$\blmO$k·Z[u/V¥dYZ[u$Vca�e d�r$a>MNd�R$Vcwm\Wo*O�J�M@VWw¤yxo ��� �3pvo � � _ 
 o

��� _�� J�O$R¾_ � _ 
 G

ù G ��dxa�J�kxl.��VWO¹R$JYZvJjlnO$hWwnr$R$lnO$k %�lnkxu�Z�hcdxO$R$l¤Z[lndxO�o�V��YJ�wmr$JYZ[V;MNVWJ�O¹a]dYZ[dxa,lmO7%$d ' Õ JY\]VWR»d�O»J�wmw�Öqr$`
'�VWlnkxu�Z�G

C G�f;\]\]r/MNV�lmO/lnZ[lmJ�w �YJ�wmr$Vc\#e dxagZ[ablmM ��JYa]l{J Õ wmVc\ � � 
 ? � P ) ? � P * ? � 
 � ? � J�O$R � 
 J�O$R lnO$lnZ]l{J�w�hWdxO/R$lnZ]lmdxO$\
e dxa Õ w{J�R$V�abVW\b`QdxO/\]V�G

8 G3z�O$d('�lmO/k¹a]d�Z]dxaUlnO7%�d('+J�O$R Õ w{J�R$V(a]Vc\]`²dxO$\]VYo�d Õ Z[J�lmOTZ]u$V�\bVWhcZ]lmdxO$J�wgJYVWa]d�R/y�O�J�M@lmh(wmd�JYR$\3e d�a
J�wnwQZ]u$V Õ w{J�R/VW\Wo Õ y�\bdxw.��lmO/k�Z[u$VsR/y�O�J�M@lmh�\?ZvJ�wnw�V��4r�JLZ[lmd�O$\WG

' G�t>u$VcONr/\]lmO/k)Z[u$V>\bVWhcZ]lmdxO$J�w Õ wmJ�R$V®wnd�J�R$\co�Z[u$V>abVW\b`QdxO/\]V�d�eQlmO$R$l ��lmR$r�JYw Õ wmJ�R$Vc\#J�O$R a]dYZ[dxa¯lnO7%�d('
�YJ�abl{J Õ wnVW\gJ�a]V®d Õ ZvJ�lnO$VWR·\blmM�r/wnZvJYO$VWdxr/\]wny�e d�agZ[u$V>O/V�K�Z#Z[lnMNV,\bZ]VW`�o4r$\blmO$k Õ wmJ�R$V�V��4r�JYZ]lmdxO$\.JYO$R
R/y�O�JYMNlnh+'®J�XYV(V��4r�JYZ[lndxO$\�a]Vc\]`²VWh�Z[l.��VWw¤yxG

ù !



� G �3V�K�Z�o Õ y@r$\blmO$ksZ[u/V Õ wmJ�R$V3a]VW\b`Qd�O$\]VUJ�O$R¼lnO7%�d('so�kxd(Z]d(\?Z[VW` 8 G¯t>u$ln\�lnZ]VWa]JYZ[lndxO lm\.`QVcabe dxabMNVcR
e dxa¼J Õ dxr/Z ' � Ö � � a]d�Z]dxa¼abV���dxwmr/Z]lmdxO/\NZ[lnwmw�hWd�O ��VWabkxVWO$hcV lmO Z]u$V Õ wmJ�R$VTabVW\b`QdxO/\]V J�O$R�lnO7%�d('
�YJ�abl{J Õ wnVW\>JYa]Vsd Õ Z[J�lmO$VcR�G

� G �3\]lmO/k Z]u$VshWdxO ��VWa]k�VWR Õ wmJ�R$V�abVW\]`²dxO$\bV�o Õ wmJ�R$V�a]d�d�Z�wnd�J�R$\>JYO$R�u4r Õ wmdxJ�R$\�J�abV¥d Õ ZvJ�lnO$VWR�G

! G�t>u$VcO«Z[a[JYO$\be VcaUZ[u$VjMNVWJ�O �YJ�wmr$Vc\)d�e.abd�Z[dxa;u4r Õ wmd�J�R/\Wo�wnd�J�R$\3e a]dxM u$dxabl � dxO�ZvJ�w�ZvJ�lnw½o<�xVcabZ[lnh�J�w
Z[J�lmwµo�Z[J�lmw�abd�Z[d�a�J�O$R»e r$\]Vcw{J�k�VsZ]d·Z[u$V(S � Z]dN\]JYZ[ln\be°y¼Z]u$V�Z[ablmM V��4r�JYZ[lndxO$\ � i �IG ù ! 
 G

� G3i �YJ�wmr$JYZ[V�lnMN`$abd(�xVWR»Z]a]lmM �YJ�a]lmJ Õ wmVc\®r$\blmO$k �;V�'>Z[dxO*Ö 
 JY`$u$\]d�O¾Z]VWhvu$O$l �4r$V�G
� G � d·Z[d \bZ]VW` C G#t>u$V¥lnZ[Vca[JYZ]lmdxO/\>J�a]V�hcdxO�Z[lnO�r/VWR�Z[lmwnw�hcdxO �xVWabkxVWO/hWVjlnO»Z[a]lnM �YJ�abl{J Õ wmVW\�JYhvu$lmV��xVWR�G
t>u$V¼hWdxO �xVca]kxVcO$hWV�hca]lnZ]VWablmdxO­lm\ Õ J�\]VcR dxO \[JYZ]lm\?e°y*lnO$k�Z]u$V¹hcdxO$R$l¤Z[lmd�O­Z[u$JYZjZ]u$V¹R$l -�Vca]VWO/hWV¹lnO
VWJ�hvu¾Z]a]lnM \]V�Z]Z]lmO$k Õ VcZ '�VWVWO�Z '�d@\]r$hchWVc\]\]l �xV�l¤Z[Vca[JYZ]lmdxO$\�M�r$\bZ Õ V�wmVc\]\>Z[u�JYO � G � � C�� G

� � È�
¯Î«ËcÍ 
 ÌjÉ#	 � � 
¯Ê3Î 
 
��cÅNÉ 


�;\blmO$k�Z[u/V@\bdxwmr*Z[lmd�O¬Z[VWhvu/O$l �4r$V@R$VW\bhWabl Õ VWR lnO `$a]V��*lndxr$\¥\]VchcZ[lndxO�o�u$Vcwmlmhcdx`/Z]VWa)Z[ablmMÀJ�O$R­J�VWabd*Vcw{J�\?Z[lmh
a]Vc\]`²dxO$\bV¹d�e®Z]u$V¼abd�Z[dxa Õ wmJ�R$VW\jJ�a]VNJ�O�JYwny�\]VcR e dxa¥R$l.-QVWabVWO�Z�hWJ�\]Vc\jZ[d Õ a]lnO$kTdxr*Z � � l 
 Z[u$VNV�-QVWhcZjd�e
J�Vca]d�R/y�O�J�M@lmh�M@d*R/VWwmlnO$k¹JYO$R � lml 
 Z]u$V lmO7%�r/VWO$hcV@dYe�\?Z[abr$hcZ]r$a[J�w#hcdxr$`$wnlmO$k�\)R$r$V·Z[d Õ wmJ�R$V�`/a]VcZ '�ln\bZWG
t�'�d»\]VcZ]\�d�e.a]Vc\]r$w¤Z[\�JYa]Vj`/a]VW\bVWO�Z[VcR­lnOTZ[u/Vje dxwmwnd('�lmO$k$G �)O$V�\bVcZ�dYe.a]VW\br$wnZ]\)`²VWabZ[J�lmO/\;Z[d»r/O4Z '�ln\bZ]VWR
\bZ]a[J�lnkxu�Z Õ wmJ�R$VjJ�O$RTZ]u$V�d�Z]u$VWa)\bVcZ�dYe.a]VW\br$wnZ]\)hWd�a]a]Vc\]`²dxO$R$\)Z]d»J¼`$abVcZ '�ln\bZ[VcR Õ w{J�R/VjhWd�O .�kxr$a]JYZ[lndxO�G
i �xVcO Z]u$dxr$k�u�Z[u$V®abVW\b`QdxO/\]V>d�eQJ�wnw4Z]u$V Õ wmJ�R$Vc\¯lmOjZ]u$V®abd�Z[dxa!\by�\bZ]VWM=ln\gV���JYwmr�JYZ]VWR·lnO$R$VW`²VWO/R$VWO�Z[w¤yxo�e d�a
hWd�O$hWln\]VWO/VW\]\co*lnOjZ[u/V>R$VW\bhWa]ln`/Z[lndxO·d�eIZ[u/V>a]VW\br$wnZ]\#dxO$w¤y(Z]u$V®a]Vc\]`²dxO$\bV;JYO$R wmd�J�R/\gd�e Õ wmJ�R$V�Ö ù � abVce Vca]VWO/hWV
Õ wmJ�R$V 
 J�a]V·`$abVW\bVWO�Z[VcR�G t>u$V kxVWdxM@VcZ]a]lnh�R$VW\bhWablm`/Z]lmdxO«d�e,Z[u/V·u$VWwnlmhWd�`/Z[Vca)lm\)\bu$d('�O lnO �glmk$G ù G(t>u$V
MNJ�lmO@a]d�Z]dxa Õ w{J�R$V3lm\�MNd�R$VcwmVWR¼J�\®J(\]d�e°Z?ÖqlmO@`$wmJ�O$VUu/lmO$kxVcwmVc\]\�abd�Z[d�a Õ wmJ�R$V '�lnZ[u¼VWlmk�u4Z�VWwmJ�\bZ]lmh3MNd�R$Vc\
a]Vc`$a]Vc\]VcO4Z]lmO$kNe dxr$a�%IJ�`�o�Z '�d¹w{JYk$o$dxO$VsZ[d�a]\]lndxO�J�O$RTd�O$VjJ�K/lmJ�w�M@d*R/VW\WG�t>u$Vjabd�Z[dxa�\?y*\?Z[VcM hcdxO$\blm\bZ]\
d�e6e dxr$a Õ wmJ�R$Vc\WG.t>u$VsR�JYZ[J@r$\bVWR¾lmO»Z[u/V¥`/a]VW\bVWO�Z;\bZ[r/R/y¾J�a]Vskxl �xVcO¾lnO�tgJ Õ wmVW\ ù J�O$R C G

ù �



� ��� � ���x� �����/�6A 0>�/��".� ��8����  ?"#A��

t>u$Vsa]dYZvJYZ]lmO$k�O$JYZ[r$a]J�wQe abV��4r$VcO$hWlnVW\3J�O$R�M@d*R$VU\]u�J�`²VW\>e dxa®J�O$dxO4r$O$l¤e dxa]M \bZ]a[J�lnkxu�Z Õ w{JYR$VsJ�a]VUV��YJ�w¤Ö
r�JYZ]VWR�G
9�d�R$V¥\]u�J�`²VW\3hWd�a]a]Vc\]`²dxO$R$lnO$k Z[d %IJ�`¾R$Vce dxabM¼JLZ[lmd�O»h�J�O Õ V¥\]VcVWO�lmO �glmk/G 8 G
9¾d*R$V¥\]u$J�`QVc\
d�e!w{J�k/o*Z[d�a]\]lndxO�J�w�J�O$R�JLK*l{J�wQR$Vce dxabM¼JLZ[lmd�O»h�J�O Õ Vs\bVWVWO�lmO
�glnk$G ' G

�;\blmO$ksZ[u$V . ��V;R/l.-QVWa]VcO�Z�JYVWa]d�R/y�O�J�M@lmh>M@d�R$VWwn\ � ��� �;pvo ��� _ 
 o ��� _��¶o4_ � _ 
 J�O/R¼_ � _�� 
 o
u$Vcwmlmhcdx`/Z]VWa¹Z[ablmM J�O$R Õ w{J�R/V�abVW\b`QdxO/\]V­J�a]V V��YJ�wnr�JYZ]VWR�e dxa»R$l.-QVWabVWO�Z¾e dxa '�J�a]R:\]`²VWVcR1hcdxO$R$l¤Z[lmd�O$\WG
t>u$V �YJ�a]lmJYZ[lndxO¬d�e�hWdxO�Z]a]dxw.J�O/kxwmVc\ � � 
 ? � P ) ? � P * ? � 
 � 
 J�O$R Z[u/V e r/\]VWwmJ�kxV JYZbZ[l¤Z[r$R$V·lnO `$lnZ]hvu � � 
 JYO$R
a]d�wmw � � 
 '�l¤Z[u¿e dxa�'®J�abR \]`²VWVcR J�abV¹\]u/d '�O lnO �glmk/G � G �IabdxM �glmk/G � J/o#lnZjh�J�O Õ V¹\bVWVWO Z[u$JYZ�Z[u/V
MNJ�kxO$l¤Z[r$R$V(d�e.Z[u$V·hcdxwmwnVWh�Z[l.��Vj`$l¤Z[hvu J�O/kxwmV � � 
 
 lm\)J -�VchcZ]VWR Õ yTZ[u/V J�VWabd*R/y�O�JYMNlnhjM@d*R$Vcwm\;r$\]VcR­lnO
Z[u/V·J�O�J�w¤y�\]lm\cG �;d('�V��xVcaWo6JYZ�u/lmkxuTe d�a '�J�a]R«\b`QVcVWR$\ � ��� � 4 C � 
 oQZ]u$V J�VWabd*R*y*O$J�MNlnh(M@d�R$VWwn\UR$d»O$dYZ
\]lnkxO$l .�h�J�O�Z]wny¥lmO7%$r$VWO$hcV>Z[u$V>hcdxwmwnVWhcZ]l.��V�`$l¤Z[hvu@J�O$kxwnV�G!p7Z#lm\¯d Õ \]Vca �xVcRNZ]u�JYZ¯Z]u$V>MNd�R$Vcwm\ '�l¤Z[u R/y�O�J�M@lmh
'�J�X�V � � � _ � J�O/R _ � _ � 
 a]V���r/lma]V(u$lmk�u¬hWdxwnwmVchcZ[l �xV¥`$lnZ]hvu«\]V�Z]Z[lnO$k»JYZUwmd('De dxa�'®JYa]R«\]`²VWVcR$\)Z[u$J�O
Z[u/Vjd�Z]u$VWaUJ�VWabd*R/y�O�JYMNlnh(M@d*R/VWwm\cG �Id�a;u$d(��VWaWoQZ[u$V ��JYa]l{JLZ[lmd�O�lnO�Z[u/VjhWd�wmwmVchcZ]l.�xV¥`$l¤Z[hvu«J�O/kxwmVse dxa;J�wmw
Z[u/VW\]VjMNd�R$VWwn\;ln\Ud�e#Z]u$Vjd�a]R$Vca � G ! � R$Vck$G)f&\]lmM@lmwmJ�a>d Õ \bVWa���JLZ[lmd�O¬h�J�O Õ V�MNJ�R$Vse dxa3Z[u$VjZ[J�lmw�abd�Z[dxa
hWd�wmwmVchcZ]l.�xV�`/lnZ[hvu � � 
 � 
 JY\3\bu$d('�OTlnO �!lmk$G � R�G

t>u$V �YJ�abl{JYZ]lmdxO d�eUZ[u$V�w{JYZ]VWa[JYw>hcy�hWwnlmh¾hWdxO�Z[abdxw3J�O$kxwnV � � P ) 
 '�l¤Z[u e dxa '�J�a]R \]`²VWVcR
lm\@\]u$d('�O�lnO
�glnk$G � Õ G ��a]dxMBZ]u$V .�k�r$a]VYoglnZ(h�JYO Õ VN\]VcVWO Z]u�JYZ�lnO$hWwnr$\]lndxO�d�e�_)a]VcVW\(MNd�R$VWw '�l¤Z[u �4r�JY\]l¤Ö7\bZ]V�J�R/y
J�Vca]d�R/y�O�J�M@lmhW\ � ��� _ 
 
 lmO/hWa]VWJ�\]Vc\�Z[u$V·hcdxO�Z[a]d�w¯J�O$k�wmV�lnO¬Z[u$VjZ]a[J�O/\]lnZ]lmdxO � dxO$V � + 4 � 4 ? lmO¬Z[u/V·a[J�O$k�V
� � � 4 � � Z]d � 4 � ! � 
 G!t>u$V�lmO$hca]V�JY\]V®ln\gM@dxa]V�`$a]dxO/dxr$O$hcVWR lne�R*y*O$J�MNlnh�'�J�X�V>M@d�R$VWw4lm\!r$\]VcR � ��� _�� 

lmO/\bZ[VWJ�R d�e�_)abVWVc\,M@d�R$VWwµG!pqO Z[u$ln\¯Z[a]J�O$\]l¤Z[lndxO � dxO/V�o4R/y�O�J�M@lmh>\?ZvJ�wnw$MNd�R$Vcw/u�J�\ ��VWaby wnlnZbZ[wmV�V�-QVWh�Z Õ r*Z
J�\ � lnO$hWabV�J�\bVW\¥R/y�O�J�M@lmh \bZ[J�wmw#M@d�R$VWw¯\bu$d('�\jM@dxa]V abVWR$r$h�Z[lndxO­lnO­hcdxO�Z[abdxw,J�O$kxwnV J�\(hcdxM@`�J�a]VcR�Z]d
�4r�J�\bl¤Öq\?Z[VWJ�R/y¾J�Vca]d�R/y�O�J�M@lmhW\cG®t>u$ln\�Zqy�`²Vjd�eg\]u�JYa]`Tablm\bVjJ�O/R�eÁJ�wnw�lmO�Z[u$V��YJ�a]lmJYZ[lndxO»d�e � P )®d Õ Z[J�lmO$VcR
'�lnZ]u«_ � _�� MNd�R$VWw �4r�J�wnlnZvJLZ[l.��VWw¤y»a]Vc\]VWM Õ wmVc\)Z[u$V %$lmkxu�Z)R$JYZvJ¼`/a]VW\bVWO�Z[VcR­lnO 
 Vce�G � 8 C � � \]u/d '�O lnO
�glnk$G � 
 G _Uy*O$J�MNlnh·\bZ[J�wmw!MNd�R$VWwn\�a]V���r/lma]V M@dxa]V·wndxO$kxl¤Z[r$R/lmO�J�w6hcy�hcwmlmh·hcdxO�Z[abdxw.J�O$kxwnV � � P * 
 JYZ¥u$lmk�u
e dxa�'®J�abR­\b`QVcVWR$\(J�\sh�JYO Õ V@\bVWVcO lmO �glnk$G � hYG@t>u/VNV���r/lmwml Õ a]lnr$M a]dxwnw#J�O$k�wmV·d�e,Z[u$V@u$Vcwmlmhcdx`/Z]VWa � JY\
d Õ \bVWa��xVWR lnO �glnk$G � V 
 lm\6w{J�abkxVWa�e dxa � � �;p�MNd�R$Vcw*JY\ghWd�MN`�JYa]VWR¥Z[d)dYZ[u$Vca!e dxr$a!J�Vca]d�R/y�O�J�M@lmh,MNd�R$VWwn\WG
t>u$V;V��4r$lmwnl Õ ablmr$M&a]dxwnw�J�O$k�wmV�lm\.Z[u$V3wmVWJ�\bZ.e dxa#Z]u$V;Z '�djR/y�O�JYMNlnh '�J�XYV)MNd�R$Vcwm\._ � _�� J�O$R ��� _ � �

ù��



J�O$R@Z[u$V;a]dxwnwIJ�O$kxwnVW\,J�abV;e dxr$O/RNZ[d Õ V;J�wnMNdx\?Z#Z[u$V;\[J�M@V�e dxa#Z[u$Vc\]VUZ '�d�M@d*R$Vcwm\cGgp7Z�lm\,lmO�Z[Vca]VW\?Z[lnO$k¥Z]d
O$d�Z]V�e a]dxM �!lmk$G � e6Z[u$JYZ�Z[u$Vs`$l¤Z[hvu�JYZ]Z]lnZ[r/R$Vsd�e!Z]u$Vsu$VWwnlmhcdx`/Z[Vca>\]u$d('�\UJ@M@dxO$d�Z]dxO$lnh)lmO$hca]VWJ�\]V '�lnZ]u
e dxa�'®J�abR¬\]`²VWVcR�� Õ r/Z)JYZ)u/lmkxu¾e dxa '�J�a]RT\]`²VWVWR/\)Z[u$Vca]V�ln\)JN\bwmlnkxu�ZUabVWR$r$h�Z[lndxO¬lmO�Z[u$V(`$lnZ]hvu«J�O$kxwnV¥e d�a
Z[u/VsZ '�d@R/y�O�J�M@lmh�\bZ[J�wmw�MNd�R$VWwn\>_ � _ 
 JYO$RT_ � _ �¶G

t>u$V�a]VWJ�\]d�O¼e dxa�Z]u$V)d Õ \]VWa��xVcR�\bu�J�a]`¼a]lm\bV�J�O$RNeÁJ�wmwIlmO¼w{JYZ]VWa[JYw²h�y�hWwmlnhUhcdxO�Z[a]d�w�J�O$k�wmV;J�\®\]u/d '�O�lnO
�glnk$G � Õ o�h�JYO Õ VjV�K*`$w{JYlmO$VcR Õ y«J�O�JYwny � lnO$kNZ]u$V�lmO&%�d(' ��JYa]l{J Õ wmVc\WG ��dxa3Z[u$V(\[J�XYV·d�e.hWd�MN`�JYa]lm\bdxO�oQJ
O$V�'1\bVcZ3d�e�hWd�MNM@dxO»lmO&%�d(' `$J�a[J�M@VcZ]VWab\ 	�
 o 	 P )�J�O$R 	 P *�u$J�\ Õ VcVWO�lmO�Z]a]d�R$r$hWVcR�G.pqO�_)a]VcVW\>M@d*R$Vcw½o
Z[u/VW\]V·`$J�a[J�M@VcZ]VWab\)R$VWO/d�Z[V 	�
 � 	�
 o 	 P ) � 	�
 !#$ J�O$R 	 P * � 	�
 ! " GspqO Z]u$V�R/y�O�JYMNlnh '®JYX�V·M@d*R$Vcw½o
Z[u/V·`�J�a[JYMNV�Z[VWab\sJ�a]V·V��4r�J�w¯Z[d 	�
 ��� 8 1 
 P o 	 P ) � ) ù � � C 1 P^ J�O$R 	 P * � ) ù � � C 5 P^ G �glnkxr$abV !

\]u/d '�\�Z[u/V+��JYa]l{JLZ[lmd�O¼d�e!lmO7%$d ' �YJ�a]lmJ Õ wnVW\�e dxa®_ � _ 
 J�O/R�_ � _ � M@d*R$Vcwm\co/lmO»Z]u$V)Z[a]J�O$\]l¤Z[lndxO � d�O$V

� � � � 4 � ! � 
 G®t>u/VjhWd�wmwmVchcZ]l.�xVslnO7%�d(' � 	�
 
 `$a]VcR$lmh�Z[VcR Õ y�Z[u$V¥Z '�dNMNd�R$VWwn\3J�a]V¥hWwndx\]VsZ[dNV�J�hvu¬dYZ[u$Vca
J�O$R l¤Z�lm\�J�a]dxr/O$R � G � ' G­t>u/V¾wmJYZ[Vca[J�w6�YJ�a]lmJYZ[lndxO dYeUlnO7%�d(' � 	 P * 
 ln\·dxO$V»dxabR$VWaj\]MNJ�wmwnVWa(Z]u�J�O Z[u/V
wmd�O$kxlnZ]r$R$lnO�J�w � 	 P ) 
 J�O$R hcdxwmwnVWhcZ]l.��VjlmO&%�d(' �4r�J�O�Z]lnZ[lnVW\cGj_Uy�O�J�M@lmh '®JYX�V MNd�R$Vcw � _ � _ � 
 `/a]VWR/lmhcZ]\
Z[u/V·wmdxO$k�lnZ[r/R$lmO�JYw6lnO7%�d(' J�\ 	 P ) � � 4 � � � o '�u$lmhvu ln\)M�r$hvu�u$lmk�u$VWaUZ]u�J�O«Z[u$JYZ�`$abVWR$lnhcZ[VcR Õ y¬_)a]VWVc\
M@d*R$Vcw._ � _ 
 � 	 P ) � � G � 8 
 G���Vch�J�r/\]V@d�e�Z]u$VNu/lmkxu �YJ�wmr$V·dYe 	 P )vogJ�u$lmk�u �YJ�wnr$V d�e � P )Ulm\�a]V��4r$lmabVWR
e dxasV��4r$lnwml Õ a]lnr$M '�l¤Z[u­_ � _ � MNd�R$VWw.JY\(hcdxMN`$J�a]VcR­Z[d�_ � _ 
 M@d*R/VWw½G@t>u$VNlmO7%�d(' �YJ�abl{J Õ wmVW\sJLZ
u$lnkxu e dxa�'®JYa]R \b`QVcVWR � � � � 4 8 
 J�abV�\bu$d('�O�lmO �!lmk$G � e dxa¼_ � _ 
 JYO$R�_ � _�� M@d*R$Vcwm\cG�t>u$V
hWd�wmwmVchcZ]l.�xV�lnO7%�d(' 	�
 `$abVWR$lnhcZ[VcR Õ y Z[u$V�Z '�d¿MNd�R$Vcwm\ J�abVTJ�wnMNd�\bZ V��4r�JYwUJ�O/R lnZ ln\¼JYa]dxr$O/R � 4 �/ù G
H�JYZ[Vca[J�w �YJ�abl{JYZ]lmdxO¼d�e¯lnO7%�d(' 	 P *®lm\>dxO/V¥d�a]R$Vca3\bM¼JYwmwmVca�Z[u$J�O 	�
 JYO$R 	 P )[G,t>u$V¥lmO7%�d(' ��JYa]l{J Õ wmV 	 P )
lm\#abVWR$r/hWVWR¼J�\.hWdxM@`�J�abVWR Z[d�Z[u/V �YJ�wnr$VW\.d Õ ZvJ�lnO$VWR·e dxa � � � 4 � ! � G���Vch�J�r$\bV;dYeQZ]u$V�a]VWR/r$hcZ]lmdxO@lmO·Z[u/V
�YJ�wmr/V·d�e 	 P );JYZsu$lnkxu¬e dxa '�J�abR�\b`QVcVWR$\co6Z]u$V w{JYZ]VWa]J�wgh�y*hcwmlnh·hWdxO�Z[abdxw#J�O/kxwmV·JYwm\]d»\bu$d('�\jJ»abVWR$r$h�Z[lndxO
JYZ�u$lnkxu�\]`²VWVcR$\UJY\3hWJ�O Õ Vs\]VcVWO�lmO
�glnk$G � Õ G

t>u$V»u�J�abMNd�O$lmhNhWdxO�Z[VcO�Z[\·d�e3u4r Õ �xVcabZ]lmh�JYw®wmd�JYR t<J�a]VN\]u$d('�O lmO �glnk$G � G ��abdxM �glmk$G � J/o#lnZ
lm\Ud Õ \]Vca ��VWR Z[u�JYZUZ[u$V J�M@`$wnlnZ[r/R$V(dYe,Z]u$V ' �YabV��¾e a]V���r/VWO$h�y � C	� � � 
 ln\)J�abdxr$O$R � ù�� � e dxa)_ � _��
M@d*R$Vcw�J�O$R�l¤Z>lm\>dxO/wny»J Õ dxr*Z ù�� � �De dxa ��� �3p�M@d*R$Vcw½G¯t>u/V¥VcO$w{JYa]kxVcR .$kxr$a]V � �glmk$G � Õ 
 \]u/d ' Z[u�JLZ
_ � _�� MNd�R$Vcw,`/a]d(��lmR$Vc\·JTw{JYa]kxV@O4r$M Õ VWa�d�e�u$J�a]M@dxO$lnhW\¥lmO$hcwmr$R$lnO$k�Z[u$dx\bV Õ VWwmd(' C	� � � � ' �Ya]V�� 

lmO J�wnw�Z[u/V¾u4r Õ wmd�JYR$\WG ��a]d�M Z[u/VW\]V .�kxr/a]VW\co®lnZ�lm\ lmO�Z[Vca]Vc\bZ[lnO$k«Z[d O$d�Z]V»Z[u�JYZ@V��xVWO ��� �;p�M@d�R$VWw

C	�



`$abVWR$lnhcZ[\3Z[u$V(`$a]Vc\]VcO$hWV�dYe¯e a]V���r/VWO$hclmVW\ Õ Vcwmd(' C	� � � � ' �YabV�� 
 G�t>u$ln\Ud Õ \bVWa���JLZ[lmd�OTdxO¾Z[u$V(`$a]Vc\]VWO/hWV
d�e6J '�lnR$VU\b`QVchcZ]a]r$M<d�e�e a]V��4r$VWO$hclmVc\>lmO¼Z]u$VUu4r Õ wmdxJ�R$\,lm\�MNJ�lnO$wny·R/r$VUZ[d(Z[u$V)O/dxO$wmlnO$V�JYa]lnZqy·J�O$R¹Z[u/V
J�\?y*M@M@VcZ[a?y�J�\b\]d�hWl{JLZ[VWR '�l¤Z[u»Z[u$V¥J�Vca]d�R/y�O�J�M@lmh�M@d*R/VWwm\cG

� �#& ���j�6���
	��«0>�/� � ��� � ��". �¿	 � '� ?�b� � A � �1�$	<
­�������
�����

t>u$V®`/r$a]`²dx\]V�d�e$Z[u/lm\6\bZ[r/R/y�ln\6Z]d�J�O�J�w¤y�\]V�Z]u$V�V�-�VchcZ]\¯d�eI\bZ]a]r$h�Z[r$a]J�w�hWdxr$`/wmlmO/kUR$r$V,Z[d Õ w{J�R$V,`$abVcZ '�lm\?Z
dxO¹u/VWwmlnhWdx`*Z[VWa,Z[ablmM¾o*JYO$R�J�VWabd*Vcw{J�\?Z[lnh;abVW\]`²dxO$\bV�d�e�Z[u/V)a]d�Z]dxa Õ w{J�R$VUJ�O$R¹u4r Õ wnd�J�R$\cG���dxr$a�R/l.-QVWa]VcO�Z
�YJ�wmr/VW\�dYe�`$a]V�Z '�lm\?Z�o/O$J�MNVcwny�Ö ' R$Vck$Gno4Ö � R$VWk$G¤o�Ö ù C R/VWk$G.J�O/RNÖ ù � R$VWk/G#J�a]V;hWdxO/\]lmR/VWa]VcR�G.pqO»J�wnwIZ]u$VW\bV
hWd�O .�kxr$a]JYZ[lndxO$\co!Z[u/VNZ[ln` `$l¤Z[hvu J�O$kxwnVNln\(\bVcZ·JLZ ' R/VWk$G ��dxasV�K/J�M@`$wmVYo!e dxa(J Õ wmJ�R$V@hWdxO .$kxr$a[JLZ[lmd�O
'�lnZ]u Ö � R$Vck$G�`$a]V�Z '�lm\bZWo�l¤e>Z[u$V»hcdxO�Z[abdxw�`$l¤Z[hvu lmO/`$r/Z·ln\ � Vca]d$o#Z[u/VWO Z[u$V»abd*dYZ�`$l¤Z[hvu J�O$kxwnV¹d�e�Z[u/V
Õ wmJ�R$V@lm\ ù C R/VWk$G¾J�O$R�Z[u$V Z[ln` `$l¤Z[hvu J�O$kxwnV@ln\ ' R$VWk/G 9�d*R/V¼\]u$J�`QVc\(e dxa�Ö � R$Vck$G»Z '�lm\bZ]VWR Õ w{J�R/V
hWd�O .�kxr$a]JYZ[lndxO@J�a]V3kxVcO$VWa]JYZ[VcR¹J�O$RNJ�abV;\bu$d('�O¹lmO �glnkx\WG ù�� JYO$R ùxù G ��a]dxM&Z[u$V�.�kxr$abVW\co*l¤Z.lm\.V���lmR/VWO�Z
Z[u$JYZ(Z]u$V¼Z '�ln\bZ(lmO�Z[abd*R$r/hWVW\(hWdxr/`$wmlnO$kTlnO %IJ�` J�O$R¿wmJ�k¾MNd�R$VW\cG�t>u/V¹hWdxO�Z]a]l Õ r/Z[lndxO­dYe>w{J�k�lmO .�a]\?Z
%IJ�`�MNd�R$V�ln\3hcwmdx\bV¥Z]d � � � �glnk$G ù�� 
 o '�u/VWa]VWJ�\UhcdxO�Z[abl Õ r/Z]lmdxO�d�e!Z[u$V�%IJ�`¾lmO .�ab\bZ;w{J�k M@d*R$Vsln\3wnVW\b\
Z[u$J�O ù � � �glmk/G ùxù 
 G�t>u$V¾J�VWabd*Vcw{J�\?Z[lmh¼J�O�J�w¤y�\]lm\jlm\�`²VWa?e dxa]M@VWR r$\blmO$k«Z]u$V�_ � _�� JYVWa]d�R/y�O�J�M@lmh
M@d*R$Vcw½G.pqO�Z[u$Vse dxwmwnd('�lmO$k$o/J·hWdxM@`�J�ablm\]d�O¾dYegZ[ablmM<a]VW\br$wnZ]\3e d�a3\?Z[a]J�lmkxu�Z3J�O/R¾Ö � R$Vck$G�Z '�ln\bZ]VWR Õ w{J�R/V
hWd�O .�kxr$a]JYZ[lndxO$\co$lm\>`$abVW\bVWO�Z[VcR�G

t>u$V �YJ�a]lmJYZ[lndxO d�e3hcdxO�Z[a]d�w>J�O$kxwnVW\ � � 
 ? � P ) ? � P * ? � 
 � 
 J�O$R¿Z]u$V¹e r$\]Vcw{J�k�V�JYZ]Z]lnZ[r/R$V¹lmO `/lnZ[hvu � � 

J�O$R abdxwmw � � 
 '�lnZ]u¬e dxa '�J�a]R�\]`²VWVcR JYa]V·\]u/d '�O�lmO �glnk$G ù C G�t>u$V·Z]a]VWO/R­d�e�J�wnw!Z]u$V hWdxO�Z[abdxw#J�O/kxwmVc\
lm\�\blmM@lmwmJ�a3e d�a Õ d�Z]u h�J�\bVW\¥d�e�\?Z[a]J�lmkxu�Z¥J�O/R Z '�ln\bZ]VWR Õ w{J�R$V·hcdxO .�k�r$a[JYZ]lmdxO/\WG ��a]d�M �glnk$G ù C J*o�lnZ�ln\
V���lnR$VWO�Z�Z]u�JYZjZ]u$V¼MNJ�kxO/lnZ[r/R$VNdYe>Z[u$VNhWdxwnwmVWh�Z[l �xV@`$lnZ]hvu J�O$kxwnV � � 
 
 lm\¥wmd('-lnO­Z[u/V¹h�J�\bV¹d�e®Z '�ln\bZ]VWR
Õ wmJ�R$V�JY\)hWdxM@`�J�abVWRTZ]d¼Z[u/V�\bZ]a[J�lnkxu�Z Õ wmJ�R$VYG)t>u$V�R$l -�Vca]VcO$hWV�dYe,J Õ d�r/Z � R/VWk$G�lnOThWd�wmwmVchcZ]l.�xV(`$lnZ]hvu
VW\b\]VcO4Z]l{J�wnwny hcdxa]abVW\b`QdxO/R$\NZ]d�Z]u$VT`$l¤Z[hvu d�eUZ]u$V¾`$a]V�Z '�lm\bZ]VWR Õ w{J�R$V¾JYZ ! � � a[J�R$lmJ�w>wmd�h�JLZ[lmd�O�G t>u$V
d Õ \bVWa��xVWR�R$ln`¬lmOTZ]u$Vje r$\bVWwmJ�kxV�`$l¤Z[hvu«JLZ]Z[l¤Z[r$R/V·JYZUZ]u$V�u$lnkxu«J�R&��JYO$hWV·a]JYZ[lndNe dxa3Z[u$V�\?Z[a]J�lmkxu�Z Õ w{J�R/V
hWd�O .�kxr$a]JYZ[lndxO�lm\>VcwmlmM@lmO$JYZ[VcR¹lmO»Z[u/V¥hWJ�\]Vsd�e6Z[u/VsZ '�ln\bZ]VWR Õ w{J�R/V¥hcdxO .�k�r$a[JYZ]lmdxO � �glmk/G ù C e 
 G

t>u$V���JYa]l{JLZ[lmd�O¹d�e6u4r Õ wnd�J�R$\�e d�a>dxO$Vsa]V��xdxwnr/Z[lndxO»lm\>\bu$d('�OTlmO
�!lmk$G ù�8 e d�a®Z[u$V �YJ�a]lndxr$\�Z '�ln\bZ]VWR
Õ wmJ�R$V)hcdxO .�kxr/a[JYZ]lmdxO$\ � Ö ' o�Ö � o*Ö ù C J�O$R¹Ö ù � R/VWk$G 
 o/e d�a>J�O�J�R7�YJ�O/hWVsa[JYZ]lmd � � � 4 8 � G¯p7Z�h�J�O Õ V�\]VcVWO

C*ù



Z[u$JYZ¯Z[u/V®MNVWJ�O �YJ�wnr$VW\¯dYeIwmdxO$k�lnZ[r/R$lmO�JYwxe dxa]hcV � � 
 � �glnk$G ù 8 � J 
 
 oxw{JYZ]VWa]J�w�e dxa]hcV ��� 
 � �glnk$G ù 8 � Õ 
 
 JYO$R
y�J='�lnO$kUM@dxM@VWO�Z � 9 � 
 � �glmk$G ù 8 � e 
 
 R$l -�Vca Õ y(J�\]lmk�O$l .�hWJ�O�Z!J�MNd�r$O�Z6e d�a�Z]u$V.Z '�lm\bZ]VWRjJ�O$Rjr/O4Z '�ln\bZ]VWR
Õ wmJ�R$VUhcdxO .�k�r$a[JYZ]lmdxO/\WG#t>u$V)abVWR$r/hcZ[lndxO»lmONZ[u$V �YJ�wnr$VUdYe�MNVWJ�O¼y�J=' MNd�MNVcO4Z�lm\�a]VW\b`Qd�O$\]l Õ wmV3e dxa�Z[u/V
a]VcR$r$h�Z[lmd�O:lnO � 
 � � hcdxwmwnVWh�Z[l.��V¬Z[ablmM \bVcZbZ[lmO/k dYe(Z[J�lmw;a]d�Z]dxa 
 e dxa¹Z '�ln\bZ]VWR Õ w{J�R/V«hWdxO .$kxr$a[JLZ[lmd�O JY\
hWd�MN`�JYa]VWR Z[d­\bZ[a]J�lmk�u4Z Õ wmJ�R$V¾hWdxO .$kxr$a[JLZ[lmd�O�G�t>u$VTM@V�J�O �YJ�wmr$Vc\NabVWMNJ�lmO J�wmM@dx\?Z·Z[u$V�\[J�M@V¾e d�a
Z[u/a]r$\?Z � t 
3� �!lmk$G ù 8 � h 
 
 o$a]dxwnwQM@dxM@VWO�Z � 9�K 
3� �glnk$G ù 8 � R 
�
 J�O$R�`$l¤Z[hvu»M@dxMNVcO�Z � 9¾y 
 � �glnk$G ù 8 � V 
�

� V�K*hWVW`*Zge dxa�Ö ù � R/VWk$G!`$a]V�Z '�lm\bZ 
 G!p7Z!ln\�d Õ \]Vca ��VWRjZ]u�JYZ Õ w{JYR$V.`$a]V�Z '�lm\bZ!a]VcR$r$hcVW\!Z]u$V�J�MN`/wmlnZ]r$R$V¯dYe$u4r Õ
wmdxJ�R �YJ�a]lmJYZ[lndxO$\WG6t>u$ln\#d Õ \]Vca �YJYZ]lmdxO h�JYO¼J�wn\]d Õ V�\]VWVcO Õ y hcdxMN`$J�a]lnO$kUZ[u/V3MNJ�kxO/lnZ[r/R$VW\#d�e²u�JYa]M@dxO$lmh
hWd�O4Z]VWO�Z[\�lmO Z[u$abr$\bZ � t 
 o*\bu$d('�O¹lmO �glmk/G � � e dxa,\bZ]a[J�lnkxu�Z Õ w{J�R$V�hcdxO .�kxr/a[JYZ]lmdxO '�lnZ[uN_ � _�� M@d*R$Vcw 

J�O$R �glnk$G ù ' � e d�aUÖ � R$VWk/GNJYO$R Ö ù � R$VWk/G@Z '�ln\bZ[VcR Õ w{J�R$V·hcdxO .�k�r$a[JYZ]lmdxO '�l¤Z[u­_ � _ � M@d*R$Vcw 
 G·p7Z
h�JYO Õ VN\]VcVWO¿e a]d�M��glmk$G ù ' Z[u$JYZjZ]u$V¼MNJ�kxO$l¤Z[r$R/VW\¥d�e®Z[u/V �YJ�a]lndxr$\¥u�J�abMNdxO/lmhW\¥hWd�a]a]Vc\]`²dxO$R$lnO$k�Z]d
`$abVcZ '�lm\?Z[VcR Õ w{J�R/V)J�abV)\]MNJ�wmwnVWa#Z[u$J�O¼Z[u/dx\]V)d Õ ZvJ�lnO$VWRNe dxa�\?Z[a]J�lmkxu�Z Õ w{J�R/V�G¯t>u$VsJYMN`$wnlnZ]r$R$V�d�e ' �YabV��
e a]V��4r$VWO$h�y � C	� � � 
 lm\#e dxr$O$RNZ[d Õ V � � � �1J�O$R � � � ��e dxa#Z]u$V3Ö � R$Vck$G#J�O$R@Ö ù � R$VWk/GgZ '�lm\?Z[VWR Õ w{J�R/V
a]Vc\]`²VWh�Z[l.��VWw¤y¾J�O$R»e dxa®Z[u/V¥\?Z[a]J�lmkxu�Z Õ wmJ�R$V)Z]u$V ��JYwmr$V�ln\ � ù�� �(G

� VWh�Z[lndxO�J�w,J�Vca]d�R/y�O�J�M@lmh wml¤e°Z�o�MNd�MNVcO4Z(J�O/R R$a]J�kTJLZ �YJ�ablmdxr$\sa]J�R$l{JYw#\bZvJLZ[lmd�O$\ � � � � 
 o � � � 
 o
! � � 
 o � � � 
 JYO$R � � � 
 
 JYa]V�\]u$d('�O a]Vc\]`²VWhcZ]l.��VWwny lnO �glmk�\WG ù � Ö ù ! o#e dxajdxO$V Õ w{JYR$V�J�\ lnZ·k�d*Vc\
J�abdxr$O$R Z[u$V;J � lmM�r/Z]u�oxe dxa,J�ONJ�R7�YJ�O$hcV;a]JYZ[lnd � � � 4 8 � G���a]dxM �glmk/G ù � o4l¤Z.h�J�O Õ V3\]VcVWO¼Z]u�JYZ.e dxa#Z[u/V
h�JY\]V�d�e.\?Z[a]J�lmkxu�Z Õ w{JYR$VjhcdxO .�kxr/a[JYZ]lmdxO�oIZ[u/VjM@lmO$lnM�r$M �YJ�wnr$Vjd�egZ[u$V�\bVWh�Z[lmd�O�J�w6wmlne°Z�e dxabhWV(lm\)JYwmM@dx\bZ
Z[u/V¥\]J�M@V�lmO Õ dYZ[u�J�R7�YJ�O$hclmO$k@J�O$R�abVcZ[abV�JYZ]lmO$k \blmR$Vc\;JLZ3J�wmw�Z]u$Vsa[J�R/l{J�wQ\bZvJLZ[lmd�O$\WG ��u$Vca]V�JY\Wo$e dxa>Z[u/V
h�JY\]V»d�e>Z '�ln\bZ[VcR Õ w{J�R/V¼hWd�O .�kxr$a]JYZ[lndxO�ogZ]u$V»d�hWhWr/a]a]VcO$hWV»dYe;M@lmO/lmM�r$M ��JYwmr$VNd�e�Z[u$V¹\bVWh�Z[lmd�O�J�w�wnlne°Z
e dxabhWV \]u$l¤e°Z[\�e a]d�M�a]V�Z[a]VWJYZ[lnO$k¾\]lmR/V Z]dTJYR7�YJ�O$hWlnO$k�\]lnR$V@J�\¥Z]u$V a[J�R/l{J�w¯\?ZvJYZ]lmdxO M@d(�xVW\sZ[d('�J�a]R/\(Z[u/V
Z[ln`�G �IabdxM �glmk$G ù � o.lnZ�ln\�d Õ \bVWa��xVWR Z[u�JLZ�Z[u$V»\bVWh�Z[lmd�O�J�w®M@dxM@VWO�Z�\bu$d('�\@lnR$VWO�Z]lmh�JYw��YJ�a]lmJYZ[lndxO¿JLZ
lmO�Ö Õ d�J�a]R»\bVWh�Z[lmd�O$\ � � � � 
 J�O$R � � � 
 
 e dxa Õ dYZ[u»Z '�lm\?Z[VWRTJ�O$R¾\bZ]a[J�lnkxu�Z Õ w{J�R$V�hcdxO .�k�r$a[JYZ]lmdxO/\WG,f®Z
Z[u/V;dxr*ZbÖ Õ d�J�abRN\?ZvJYZ]lmdxO/\ � � � � 
 J�O$R � � � 
 
 oxZ[u$V;\]VchcZ[lndxO�J�w�M@dxM@VWO�Z,r$O$R$Vca]kxd�VW\�J(wmJ�a]kxV��YJ�abl{JYZ]lmdxO
lmO»Z]u$Vsa]VcZ]a]VWJYZ[lnO$k·\]lnR$V�e dxa®Z[u$Vs\?Z[a[JYlmkxu�Z Õ wmJ�R$VsJ�\>hcdxMN`$J�a]VcR�Z]d@Z]u$V�Z '�lm\?Z[VWR Õ wmJ�R$V�hWd�O .�kxr$a]JYZ[lndxO�G
��a]dxM �!lmk$G ù ! o�lnZ�lm\,d Õ \]Vca ��VWR»Z[u�JLZ>JYZ,Z[u$V;dxr/Z?Ö Õ d�J�a]RN\bZ[JYZ[lndxO$\ � � � � 
 J�O$R � � � 
 
 o4Z]u$V:�YJ�abl{JYZ]lmdxO
lmO¼\]VWh�Z[lndxO�J�w²R$a[JYkje dxa]hcV)lm\�hWdxO/\]lmR/VWa[J Õ wny@\]MNJ�wnw²e dxa,Z[u$V;Z '�lm\bZ]VWR Õ wmJ�R$V;hWdxO .$kxr$a[JLZ[lmd�O¹J�\®hcdxM@`�J�a]VcR

C C



Z[d�\?Z[a]J�lmkxu�Z Õ w{J�R$V�hWdxO .�kxr$a]JYZ[lndxO�Ggt>u/VW\]V�abVW\]r/wnZ[\#\bu$d(' Z]u�JYZ¯Z]u$V>V�-QVWh�Z.d�eIR/y�O�J�M@lmh�\bZvJYwmw/ln\gabVWR$r$hcVWR
lmO»Z]u$Vsa]VcZ]a]VWJYZ[lnO$k \]lmR/V�R$r$VsZ[d Õ w{JYR$V�`$a]V�Z '�lm\?Z�G

t>u$V�Z[ln`¬a]Vc\]`²dxO$\bV·d�e,J¹\]lnO$kxwmV Õ wmJ�R$V�lnO %IJ�`�oQw{J�k¹J�O$RTZ]dxa]\blmdxO�JYw!M@d*R/VW\)ln\U\]u/d '�O lnO �glmk/G ù � G
t>u$VsMNJ�kxO$l¤Z[r$R$V;d�e�Z[u$V+�YJ�abl{JYZ]lmdxONd�e�Z[u$V)Z]lm`»abVW\]`²dxO$\bVslm\®abVWw{JLZ[l.��VWw¤yN\bM¼JYwmwQe d�a�Z[u$V�hWJ�\]V�dYe6Z '�ln\bZ]VWR
Õ wmJ�R$V�hcdxO .�kxr/a[JYZ]lmdxO«JY\�hWdxM@`�J�abVWR¬Z[d¹Z]u$V�\?Z[a[JYlmkxu�Z Õ wmJ�R$V�hcdxO .�k�r$a[JYZ]lmdxO�G �glmkxr/a]V ù � \]u$d('�\�Z[u�JLZ
Z[u/V�Z[d�a]\]lndxO�J�w�abVW\b`QdxO/\]V®u�JY\gM@dxa]V.u�J�abMNd�O$lmhc\gJ�\6hWd�MN`�JYa]VWR(Z[d:%�J�`�J�O/R�w{J�k3a]Vc\]`²dxO$\bV�GgF,J�abl{JYZ]lmdxOslnO
`$abVcZ '�lm\?Z.\]VcVWM@\.Z]d�u�J=�xV�M@dxa]V�lmO7%�r/VWO$hcV3d�O %IJ�`@J�O$R·wmJ�k)R$V�e dxa]MNJYZ[lndxO$\co�J�\¯hcdxMN`$J�a]VcR Z]d)Z[dxab\]lndxO�J�w
R$V�e dxa]MNJYZ[lndxO�G 9�VWJ�O �YJ�wmr/V�d�e %�J�`·J�O$Rjw{J�k3R$Vce d�a]MNJYZ[lndxO$\�R$VWhca]VWJ�\]V�'�l¤Z[ujlnO$hWabV�J�\bV®lmO(`$a]V�Z '�lm\?Z¯r$`/Z]d
J �YJ�wmr$V�dYe6Ö ù C R$VWk$G,J�O/R�Z]u$VWO�lnZ>lnO$hWabV�J�\bVW\�e dxa�Ö ù � R$VWk$G.`$abVcZ '�ln\bZ�G

t>u$V �YJ�a]lmJYZ[lndxO d�e3abd*d�Z�wmd�J�R/\je dxa·J¬\blmO$kxwnV Õ wmJ�R$V»JY\·lnZ·kxd�VW\�J�a]dxr/O$R Z[u$V�J � lmM�r*Z[u lm\j\]u$d('�O
lmO �glnk$G ù�� G ��a]dxMÀZ]u$V .�kxr$abV�o6lnZ¥h�J�O Õ V@\]VcVWO�Z[u�JYZ¥Z[u/VWa]V@lm\¥J�a]VcR$r$hcZ]lmdxO­lmO Z[u$V@MNJ�kxO$l¤Z[r$R$Vc\�d�e
Z[u/V(abd*d�Z�wnd�J�R$\®e d�a�Z]u$Vsh�J�\bVjd�e6Z '�lm\?Z[VcR Õ wmJ�R$VshWdxO .�kxr$a]JYZ[lndxO¾J�\�hWdxM@`�J�abVWR�Z[d Z[u$V¥\bZ]a[J�lnkxu�Z Õ w{J�R/V
hWd�O .�kxr$a]JYZ[lndxO�G

F,J�a]lndxr$\¹u$J�a]M@dxO$lnhW\¼dYe¥Z]u$V Õ wmJ�R$V¬abd*dYZ¹wmdxJ�R$\»J�abV¬\]u/d '�O�lnO �glmk$G C � G t>u$lm\ .$kxr$a]VT\]u$d('�\
\]V��xVca[J�w¯lnO�Z[VWabVW\?Z[lmO/k¹e V�JYZ]r$a]Vc\WG�pqO$hcwmr$\blmdxO¬dYe.`$a]V�Z '�lm\bZsabVWR$r/hWVW\sJYwmw�Z[u$V�u$J�a]M@dxO$lnh(hcdxO�Z[VWO�Z]\)e dxaUZ[u/V
a]d�d�Z;wmd�JYR$\ � " P � o � $ P � J�O$R 8 � P � � + 4 � 4 ? �glnkx\WG C	� � J 
 o C	� � Õ 
 J�O$R C	� � e 
 
 G ��dxa3Z[u$V�hWJ�\]Vjd�e �xVcabZ[lnh�J�w
a]d�d�Z�\bu$V�JYa � � P � � �!lmk$G C	� � h 
�
 o ù � � ���¾hWd�MN`²dxO$VcO4Z)\]u$d('�\¥J�O lmO$hca]VWJ�\]V '�l¤Z[u«lmO/hWa]VWJ�\]V·lnO¬`$abVcZ '�lm\?Z
J�O$R:J�wnw3Z]u$V«d�Z]u$VWa¹hcdxM@`QdxO/VWO�Z[\»\bu$d('BJ¿a]VcR$r$h�Z[lmd�O '�lnZ[u�lnO$hWabV�J�\bV«lmO�`$abVcZ '�ln\bZ�G ��dxaNZ]u$V«h�J�\bV
d�e3a]d�d�Z�Z]dxa]\blmdxO$J�w�M@dxM@VWO�Z 8 " P � � �glnk$G C	� � R 
 
 ogÖ � R$VWk/G `$abVcZ '�lm\?Z `$a]d(��lmR/VW\ J¬M@lmO$lnM�r$M �YJ�wmr$V
d�e ù � � ���TJYO$R C � � ����hcdxMN`²dxO$V�Z[\co '�u$VWabV�J�\¥lmO$hcwmr$\blmdxOTd�e�Z '�ln\bZs\bu$d('�\jJ¹M@dxO$d�Z]dxO$lnh�a]VcR$r$hcZ]lmdxO lnO
u$lnkxu$VWa�u$J�a]M@dxO$lnh·hWdxM@`Qd�O$VWO�Z[\cGNpqO Z[u/V@hWJ�\]V@d�e�a]d�d�Z %IJ�`�MNd�MNVcO4Z 8 $ P � � �!lmk$G C	� � V 
�
 o�Z[u/VWa]V ln\
O$d¼J�`$`$abVWhWlmJ Õ wnV¥hvu$J�O$kxV(lmO ù � � ���¼hWdxM@`Qd�O$VWO�Z�o '�u$Vca]VWJ�\UZ[u/VWa]V(lm\3JNabVWR$r/hcZ[lndxOTlnO�dYZ[u$Vca;u�JYa]M@dxO$lmh
hWd�O4Z]VWO�Z[\ '�lnZ]u�lnO$hWwnr$\]lndxO»d�e!`$a]V�Z '�lm\?Z�G

� �<Å@É«Ê3Ë�Î#	#��É�� � È�Ç ÌjÏ�� 


f+hWdxM@`$r/Z[JYZ[lndxO�J�w�J�VWabd*Vcw{J�\?Z[lmh�M@d�R$VWw�u�JY\ Õ VWVcOTR$V��xVWwndx`²VWR�o<'�u$VWabVWlnO�Z[u/V(V���r$JYZ[lndxO$\3a]VW`/a]VW\bVWO�Z[lnO$k
Z[u/V Õ wmJ�R$V¥R/y�O�J�M@lmhW\coQabd�Z[d�a;lnO7%�d('+J�O$R¬\bVWh�Z[lmd�O�J�w6J�VWabd*R*y*O$J�MNlnhW\;lmO$hcwmr$R$lnO$k \bZ[J�wmw6J�abVj\]d�w.�xVcR¬lmOTJ

C 8



\]V��4r$VWO�Z[lmJ�wIM¼JYO$O$VWacG¯f�e dxr$a Õ wmJ�R$VWR@\by�\?Z[VWM '�l¤Z[u@`$a]dx`²VWa.\b`�J�hWlnO$k¥lmO Z[u$V3J � lmM�r/Z]u@J�O$kxwnV3u$J�\ Õ VcVWO
hWd�O$\]lnR$VWabVWR e dxa¯Z[u$V�JYO�J�wny�\blm\WG���y·\bdxw.��lmO/k�\]lmMjr$wnZ[J�O$VWd�r$\]w¤y(Z]u$V�a]VW\b`Qd�O$\]V�d�e�J�wmw�Z[u$V Õ wmJ�R$Vc\Wo�dxO$V�hWJ�O
lmR/VWO�Z[l¤e°yTZ[u/V@R/l.-QVWa]VcO$hWV lnO¬Z[u$V a]Vc\]`²dxO$\bVNd�e,Z[u/V Õ w{J�R$Vc\sJ�\�Z[u$V�y«kxd¾J�abdxr$O$R Z[u$V@J � lmM�r*Z[u�G � lmO$hcV
Z[u/V)a]Vc\]`²dxO$\]V)J�O$R¹wnd�J�R$\�d�e6J�wmw�Z]u$V Õ wmJ�R$Vc\®J�abV)\]dxw �xVcR»JYZ®V��xVcaby¹lnO$\bZ[J�O�Z®d�e�Z]lmM@V�o�Z[u/VUZ[lnMNV �YJ�aby�lmO/k
u4r Õ wnd�J�R$\¥J�O$R­Z[lmM@V �YJ�aby�lnO$kTlnO7%�d(' � R*y*O$J�MNlnh�'®J�XYV¹V�-QVWh�Z[\ 
 h�J�O Õ V@h�JY`/Z[r$abVWR�G¾f \by�\bZ]VWMNJYZ[lnh
\bZ]r$R/y�lm\¥r$O$R/VWabZ[J�X�VcO Z[dTJ�O�J�w¤y�\]V Z[u$V@lmO7%$r$VWO$hcV¼d�e . �xVNR$l.-QVWabVWO�Z�JYVWa]d�R/y�O�J�M@lmh M@d*R/VWwm\sJYO$R Z[u/V
V�-QVWh�Z3d�e¯`$abVcZ '�ln\bZ3dxO»Z[u$Vsu$VcwmlnhWdx`/Z]VWa®Z]a]lmM J�O$R¾J�Vca]d�VWw{JY\bZ[lnh�a]Vc\]`²dxO$\]V¥d�e6Z[u$Vsabd�Z[dxa Õ w{J�R$Vc\WG

t>u$V¥lmM@`Qdxa?ZvJ�O�Z�d Õ \]Vca �YJYZ]lmdxO$\�d�e6Z[u/lm\>\bZ]r$R/y�hWJ�O Õ Vs\]r$M@MNJ�a]ln\]VWR�JY\ �

ù G�t>u$VswmJYZ[Vca[J�wQhcy�hWwnlmhs`$lnZ]hvu � � P ) 
 \]V�Z]Z[lnO$k a]V���r/lma]VcR¾e d�a�Z[ablmM ln\>\]lnkxO$l .$h�J�O�Z[w¤y¹J -�VchcZ[VcR Õ y�abd�Z[dxa
lnO7%�d(' JYZ¥wnd '&e dxa '�J�abR \]`²VWVcR$\ � � 
 � 
 � 4 ù 
 o!J�O$R Õ y�R/y�O�J�M@lmh·\bZ[J�wmw#V�-�VchcZ]\�JYZse dxa�'®J�abR
\b`QVcVWR$\ � � � � 4 ù � 
 G!p7Z¯lm\¯J�wm\bdUe dxr$O$R(Z[u�JYZgZ[u$V>JYVWa]d�R/y�O�J�M@lmh�MNd�R$Vcw½oLlmO$hcdxa]`²dxa[JLZ[lmO/kUR/y�O�J�M@lmh
'�J�X�V)J�O$R¹R/y�O�JYMNlnh;\?ZvJ�wnw²V�-�VchcZ]\Wo$`$abVWR$lnhcZ]\�Z[u/VUZ[ablmM `�J�a]J�M@VcZ[Vca � � P ) 
 '�u$d�\]V �YJ�abl{JYZ]lmdxO�'�lnZ]u
e dxa�'®JYa]R¾\]`²VWVWR¾a]Vc\]VcM Õ wmVc\;hcwmdx\bVWw¤y¼Z[d·Z]u$dx\]Vsd Õ ZvJ�lnO$VWR�lmO %�lnkxu�Z>Z[Vc\bZ�G

C G�t>u$VT\bZ[abr$hcZ]r$a[JYwUhWd�r$`$wmlnO$k�R$r$VTZ]d Õ w{JYR$V�`/a]VcZ '�ln\bZ»ln\¼d Õ \]VWa��xVcR�Z]d \blmkxO$l .�h�JYO4Z]wny J�w¤Z[VcaNZ[u/V
Z]lmM@V��YJ�abl{JYZ]lmdxO¾d�e¯Z]u$V�\bVWhcZ]lmdxO$J�w!wnd�J�R$\;J�\;hWdxM@`�J�abVWRTZ]d¼Z[u$V(wmd�JYR$\;d Õ ZvJ�lnO$VWR�e dxaUJN\bZ[a]J�lmk�u4Z
r$O�Z '�ln\bZ[VcR Õ w{J�R/V�G1t>u/lm\¹abVW\]r/wnZ¹lnO$R$lnh�JYZ]VW\NZ]u�JYZ¹J�VWabd*Vcw{J�\?Z[lmh¾hWd�r$`$wmlnO$kx\Nu�J=�xV«J¿\blmkxO$l .�h�JYO4Z
lnO7%�r$VcO$hWVsdxO�Z[u$Vsabd�Z[dxa>wnd�J�R$\cG

� � Ê �»É¬Å��ÀËWÈ 	��@Ç È�É¹Í

t>u$V(J�r/Z]u$dxa]\�JYhvX�O/d '�wnVWR$k�V¥Z]u$V3.�O�J�O$hcl{J�w�\]r$`$`²dxa?Z;`/a]d(��lmR$VcR Õ y¾_ � t pqO$R$l{J*G

C '



tgJ Õ wmV ù ���;VcwmlnhWdx`/Z]VWa®R$JYZvJ

F,J�a]lmJ Õ wmV � r�J�O�Z[l¤Zqy
�;r$M Õ VWa>dYe Õ wmJ�R$Vc\Wo ��� '
fUlma�R$VWO$\blnZqy¾JYZ�\bV�J wmV��xVWwµo � � !�� � � � 
 ù G C C '
� Vclmkxu�Z�d�e6Z[u$V �3VWwmlnhWdx`*Z[VWaco + � � 
 ' � � � �

 J�R/lmr$\>d�e6Z[u/V¥MNJ�lnO»a]d�Z]dxa Õ w{JYR$V�o � � � 
 � G �

 J�R/lmr$\>d�e6Z[u/VsZ[J�lmwQa]d�Z]dxa Õ wmJ�R$V�o � 	 � � 
 ù G 8
S�u$dxa]R¾d�e6Z[u$VsMNJ�lmO»abd�Z[d�a Õ w{J�R/V�o � � � 
 � G �
S�u$dxa]R¾d�e6Z[u$V�Z[J�lmwQa]d�Z]dxa Õ w{JYR$V�o �
	 � � 
 � G ù��
9TJ�lmO�abd�Z[dxa>abd�ZvJLZ[lmO/k·\]`²VWVWR�o & � � � � 
 8 � �
tgJ�lnw�a]dYZ[dxa®abd�ZvJLZ[lmO/k·\]`²VWVWR�o &
	 � � � � 
 ù � � �
�Ir/\]VWwmJ�kxV)e abdxO�ZvJ�w�JYa]V�J*o � � � ^ 
 ù G �
�;dxabl � d�O4Z[J�w�Z[J�lmw�J�a]VWJ/o ��� � � ^ 
 C G C '
F.VWabZ]lmhWJ�w�ZvJYlmw�JYa]V�J*o ��� � � ^ 
 C G ù C �
��w{J�R/V �IabV��4r$VcO$hcy�R�JLZvJ � �3O4Z '�ln\bZ]VWR 
 � �3dxO$R$lnMNVcO$\]lndxO�J�w�gw{J�`»M@d�R$VW\ ù G � � �

C G � � �
� G ù ' �
! G � � �

H6JYk@M@d�R$VW\ � G ! �/ù
� G 8 � �

t!dxab\]lndxO�J�w�M@d�R$V ' G � � �
f3K*l{J�w�MNd�R$V � G ù � �
��w{J�R/V �IabV��4r$VcO$hcy�R�JLZvJ � Ö � R/VWk$G#Z '�lm\?Z 
 � �;dxO$R/lmM@VWO$\blmdxO�JYw�gw{J�`»M@d�R$VW\ ù G � � 8

C G � C C' G � � �
! G ù � �

H6JYk@M@d�R$VW\ � G ! �/ù
� G C	� 8

t!dxab\]lndxO�J�w�M@d�R$V ' G � � �
f3K*l{J�w�MNd�R$V � G ù � �

C �



t!J Õ wnV C � � VWdxM@VcZ]a]lmhWJ�w�R$JYZvJ d�e6Z[u$Vsu$Vcwmlmhcdx`/Z]VWa

F,JYa]l{J Õ wmV � r�J�O�Z[l¤Zqy � M 

, � � � G �
, & � ! G �
, � � ! G �
, � � ! G �
0 � � � G �
0(& � � G �
0 � � � G �
0 � � � G �
� � � C G �
� & � � G �
� � � ù G ! �
� � � C G �

C �



��� �

��� �

�
	���
��������������

������� �"!$#�%&���'���

(*),+"-/.10

� ÖqJLK*lm\2�3'46587:9

;=<?>A@

BDCFE�G

0¼o<8 $

HJILKNM

O < >QP

�3dxa]l � dxO

�

$

+

+

1
� %��

�

� � 1 
 � %��

# 	
# � �

;SRUT

V$WDX Y[Z[\
]_^U`

acbed

fcg$h

i/jlk Y[m \
Y \on

p?qsr
p rut

vxw T
v T�y

�glnkxr$abV ù �,H�d�J�R$\�J�O/R�dxablmVcO4Z[JYZ[lndxO»d�e6Z[u$Vsu$VcwmlnhWdx`/Z]VWa

C !



���������

��	 ��
��
����
������������������������

��
������ �������!��"#�$�������%�

�&� � ����' ( �
����
)��
��+*����,�+


� � 8 � ��-

������.�
�����
��,��

�&�/�&� � ����'0���%�$��
���*����1��


�&�%
������&���������%�

2%	 ( ���������

�����&3

�������%� � ����3

��� 2 
�����"#�/� 	 � � ����
��

.���4 2 ��45���������

��	 ��
��
����
��������

������.�
�����
��,��
6�7�
�����&38��
������&�,���

������*

�,�

�,��,�

9 
��

9 
��

9 
��

F)t;: F.VWa?Z[lmhWJ�w�t!J�lmw � �3t<: �;d�a]l � dxO�ZvJ�w�tgJ�lnw �*t 
 : tgJ�lnw 
 d�Z[dxa

�!lmkxr$abV C � �gwnd ' hvu�J�a?Z�e dxa>h�J�wnhWr$wmJYZ[lndxO¹d�e!u$Vcwmlmhcdx`/Z]VWa®Z[ablmM J�O$R�a]d�Z]dxa>a]Vc\]`²dxO$\bV

C �



0 0.2 0.4 0.6 0.8 1-0.5

0

0.5

1

0 0.2 0.4 0.6 0.8 1-0.5

0

0.5

1

0 0.2 0.4 0.6 0.8 10

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1
-0.5

0

0.5

1

� 	F���'	��������s%/	$#��u�� 	F���'	��	���
� % 	$#��u�

� 	F���'	��	���
� % 	$#��u� � 	F���'	��������s%/	$#��u�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

ù * 	 �!w{J�` � ù G � � � C * Ñ �!w{J�` � C G � � �

8 � Ñ �gwmJ�` � � G ù ' � ' 	 � �!w{J�` � ! G � �	�

�glnkxr$a]V 8 � 9¾d*R$V¼\]u�J�`²VW\·dYe;\?Z[a]J�lmkxu�Z Õ w{J�R$VNlmO %IJY` � dxr/Z?Öqd�e{Ö7`$w{JYO$V Õ VWO/R$lmO$k 
 MNd�R$V � O$dxO/R$lmM@VWO*Ö\]lndxO�J�w 


C	�



0 0.2 0.4 0.6 0.8 10

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 10

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1
-0.5

0

0.5

1

0 0.2 0.4 0.6 0.8 10

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 10

0.2

0.4

0.6

0.8

1

� 	F���'	��	���
� % 	$#��u�� 	$���'	��	�����s% 	F#��u�

� 	F���'	��	���
� % 	$#��u�� 	$���'	��	�����s% 	F#��u�� 	$���'	��	�����s% 	F#��u�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

ù * 	 H6JYk � � G ! �/ù C * Ñ H�J�k � � G 8 � �

ù * 	 t!d�a]\]lndxO � ' G � � � ù * 	 f3K*l{J�w � � G ù � �

�glnkxr$a]V ' �:9�d�R$Vj\bu�J�`²VW\�d�e¯\bZ[a]J�lmk�u4Z Õ w{JYR$VjlnOTwmVWJ�R*Ö7w{J�k � lnO*Öq`$wmJ�O$V Õ VcO$R$lnO$k 
 oIZ[d�a]\]lndxO�J�w6J�O/R JLK*l{J�wM@d*R$V � O$dxO$R/lmM@VWO$\blmdxO�JYw 


8 �



0 0. 1 0. 2 0. 3 0. 4
0

1

2

3

4

( b)

0 0. 1 0. 2 0. 3 0. 4
0

2

4

6

( e)

0 0. 1 0. 2 0. 3 0. 4
0

3

6

9

( f )

0 0. 1 0. 2 0. 3 0. 4
6

8

10

12

( a)

0 0. 1 0. 2 0. 3 0. 4

- 10

- 5

0

( c )

0 0.02 0.04 0.069

9.5

10

0 0. 1 0. 2 0. 3 0. 4
6

8

10

12

( d)

���

�
���
��

�
	
�

�
� �
��

� 	
�

�
� �
��

���



�
� �
��

�
�
� �
��

�
�
���
��

������� ������� ������� ������� �������

��

�

��

�

�!lmkxr$abV � �¯F,J�abl{JYZ]lmdxO¹dYe!Z]a]lmM J�O$kxwnVW\�'�l¤Z[u»e dxa '�J�abR�\b`QVcVWR �

8/ù



0 40 80 120 160
0.0

1.0

2.0

3.0

4.0

(a)

(b)

��	
�

�
� �
��

��	
�

�
� �
��

� �������	��

�

� �������	��
��

�glnkxr$a]V � � � r�J�wnlnZvJLZ[l.��VshWdxM@`�J�ablm\]d�OTd�e �YJ�abl{JYZ]lmdxO¾d�e.w{JLZ[VWa]J�w�`$lnZ]hvu J�O$kxwnV '�l¤Z[uTe d�a '�J�a]R«\b`QVcVWR � J 
`$abVW\]VcO�ZU\?Z[r$R/y � Õ 
 
 V�e�G � 8 C �

8 C



0 90 180 270 360
0

0.02

0.04

0.06

0 90 180 270 360

-0.006

-0.003

0

0.003

0.006

0 90 180 270 360
0

0.02

0.04

0.06

� � � 	
�

� 	
�

�������
�������

� ������� �

� ���������

� �����	� �

�glnkxr$a]V ! �®S�dxM@`�J�ablm\bdxO�d�eglnO7%�d(' �YJ�abl{J Õ wmVW\®e d�a;_)abVWVc\UJ�O/R�R/y�O�JYMNlnh+'®J�XYVjM@d*R/VWwm\�JY\UJ�e r$O$h�Z[lndxO
d�egJ � lnM�r/Z]u�e d�a � � � 4 � ! �

V1

V
2

0 100 200 300
0

0.005

0.01

0.015

0.02

0 90 180 270 360
0

0.02

0.04

0.06

0 90 180 270 360

-0.006

-0.003

0

0.003

0.006

0 90 180 270 360
0

0.02

0.04

0.06

� � � 	
�

� 	
�

�������
�������

� ���������

� ���������

� ������� �

�glnkxr$a]V � �®S�dxM@`�J�ablm\bdxO�d�eglnO7%�d(' �YJ�abl{J Õ wmVW\®e d�a;_)abVWVc\UJ�O/R�R/y�O�JYMNlnh+'®J�XYVjM@d*R/VWwm\�JY\UJ�e r$O$h�Z[lndxO
d�egJ � lnM�r/Z]u�e d�a � � � 4 8	�

8 8



50 100 150 200

0

200

400

600

800

50 100 150 200

0

200

400

600

800

50 100 150 200
0

1

2

3

(b)

(a)

0 50 100 150 200
0

1

2

3

� ��
�� �
�� �
� �
�

� ��
�� �
�� �
� �
�

� ��
�� �
�� �
� �
�

� ��
�� �
�� �
� �
�

� �"�������u#��
	 ����
?� � �"�������u#��
	 ����
?�

� �"�������u#��
	 ����
?� � �6�������u#��
	 ����
?�

������� � � ���

�!lmkxr$abV � � ��a]V���r/VWO$h�y�hWdxO�Z[VcO�Z[\3d�e ��VWa?Z[lmhWJ�w�e dxabhWV � # 
 JYZ>Z]u$Vsu�r Õ e dxa � � � 4 8 �

8 '



0 0.2 0.4 0.6 0.8 1
-0.5

0

0.5

1

0 0.2 0.4 0.6 0.8 1-0.2

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1
-1

-0.5

0

0.5

1

0 0.2 0.4 0.6 0.8 1

-0.5

0

0.5

1

� 	F���'	��������s%/	$#��u�

� 	F���'	��������s%/	$#��u�

� 	F���'	��	���
� % 	$#��u�

� 	F���'	��	���
� % 	$#��u�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

ù * 	 �gw{JY` � ù G � � 8 C * Ñ �gwmJ�` � C G � C C

8 � Ñ �!w{J�` � ' G � � � ' 	 � �gw{JY` � ! G ù � �

H�J�k

H�J�k

H�J�k

H�J�k

�glnkxr$a]V ù�� � 9�d�R$V®\bu�J�`²VW\¯dYe$Z '�lm\?Z[VWR Õ w{J�R$V�lmO(hWdxr$`/wmVWR %IJ�` � dxr/ZbÖ7d�e{Öq`/w{J�O$V Õ VWO$R/lmO$k 
 MNd�R$V � O$d�O$R$l¤ÖM@VWO$\blmdxO�JYw 


8 �



0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

-0.5

0

0.5

1

� 	$��� 	 �������s%/	$#��u�� 	F���'	��������s%/	$#��u�
��

���
�
���
� 
 �
��
�� 

�

��

���
�
���
� 
 �
��
�� 

�

ù * 	 H�J�k � � G ! �*ù C * Ñ H�J�k � � G C	� 8
�!w{J�`

�gw{JY`

0 0.2 0.4 0.6 0.8 10

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 10

0.2

0.4

0.6

0.8

1

� 	F��� 	 �������s%/	$#��u� � 	$��� 	 �������s% 	F#��u�
� 

���
�
���
� 
 �
��
�� 

�

� 

���
�
���
� 
 �
��
�� 

�

ù * 	 t6dxab\]lmd�O � ' G � � � ù * 	 f3K*l{JYw � � G ù � �

�glnkxr$a]V ù�ù � 9¾d*R$V@\]u$J�`QVc\jd�e�Z '�lm\?Z[VWR Õ w{JYR$V lmO�hWdxr$`/wmVWR�wmVWJ�R*Ö7w{J�k � lmO*Ö7`$w{J�O/V Õ VcO$R$lmO/k 
 o�Z[dxab\]lndxO�J�wJ�O$R�JLK*l{JYw�M@d*R$V � O$dxO$R/lmM@VWO$\blmdxO�JYw 


8 �



0 0.1 0.2 0.3 0.4
0

5

10

15

(a)

0 0.1 0.2 0.3 0.4
0

1

2

3

4

(b)

0 0.1 0.2 0.3 0.4
-10

-5

0

(c)

0 0.1 0.2 0.3 0.44

6

8

10

(d)

0 0.1 0.2 0.3 0.40

2

4

(e)

0 0.1 0.2 0.3 0.4

0

3

6

(f)

�
�

�
���
��

� 	
�

�
���
��

� 	
�

�
� �
��

� �



�
���
��

�
�
� �
��

�
�
���
��

� Z[a]J�lmk�u4Z Õ w{J�R/V t�'�lm\?Z[VWR Õ wmJ�R$V

��

��

��

�glnkxr$a]V ù C ��t6a]lmM �YJ�a]lmJ Õ wnVW\�e dxaQZ '�lm\bZ]VWR(J�O$Rs\bZ]a[J�lnkxu�Z Õ wmJ�R$V#hWd�O .�kxr$a]JYZ[lndxOsJ�\�J�e r$O/hcZ[lndxOsd�e*J�R7�YJ�O$hcV
a[JLZ[lmd � � 
 d Õ Z[J�lmO/VWR�r$\]lnO$k@_ � _�� M@d*R$Vcw

8 !



0 90 180 270 360-2

-1

0

1

(a)

0 90 180 270 360

-15

-10

-5

(e)

0 90 180 270 360

0

5

10

(d)

0 90 180 270 360

46

47

48

(c)

0 90 180 270 360

-3

-2

-1

0

(b)

0 90 180 270 360

-30

-25

-20

(f)

�
� �
���
��

�
� �
���
��

�
� �
���
��

���
� �
���
� �
�

��	
� �
���
� �
�

��

� �
���
� �
�

�
���������������
��� ����� �����!�"�

# � �$��� �����!���
%'& � �$��� �����!�"�

%)( � �$��� �����!�"�

*+�-, � ��./�0�1�!.��3254

*+�-, � ��./�6�7�!.��3254

*8�3, � �!.9�6�7�!.��32:4 *+�-, � ��./�0�1�!.��3254

*+�-, � ��./�6�7�!.��3254

*+�-, � ��./�0�1�!.��3254

;6���-<��7� %)=5>6? �3.A@CBD�7�!���-,E�3FCGH<�IKJ��LB � �MFN�-�M�����!���7� � BD, � �"�1�1BD�!�-GL�0I�JOB � �QP$�-,:RC�3<��1BD�7�!�-,SB3�0B+FN<�,�PT�1���-,
�3F6B3U���.K<:�7GVFN�3�XWZY\[:] =-^ �3I:�_B3��,�� � <����!,���`ba:`Xc .A� � ��J

=-#



���������
	���
������������ ����������� 	���
��!���"�#�$�

50 100 150 200

0

200

400

600

50 100 150 2000

1

2

3

4

� ��
�� �
�� �
� �
�

� ��
�� �
�� �
� �
�

� �6�������u#��
	 ����
?�

� �"��� ���u#��
	 � ��
?� 50 100 150 200

0

200

400

600

50 100 150 2000

1

2

3

4

� ��
�� �
�� �
� �
�

� ��
�� �
�� �
� �
�

� �6�������u#��
	 ����
?�

� �"��� ���u#��
	 � ��
?�

;6���-<��7� % � > ; ���&%H<��$,�P�' P��-,L�1�$,L�1�X�3F)(3���"�1�!P�B3J FN�3�7P�� BD� �7G�� GH<�I �3I:�_B3��,�� � FN�-� ���������1� � I�J!B � � P$�-,:RC�+*
<��7BD�1���-, FN�-�XWZY\[:] =L^ �-I:�1B3�!,�� � <��7��,�� `ba5`�c .A� � �$J

=-,



0 90 180 270 360
0

2

4

(b)

0 90 180 270 360

2

4

6

(c)

0 90 180 270 360
-5

0

5

10

15

(e)

0 90 180 270 360
0

5

10

(d)

0 100 200 300
0

2

4

(a)

� 
 �
�
� �
���
��
��

� 
 �
�
� �
���
��
��

� 
 �
�
� �
���
��
��

� 
 �
�
� �
���
��
��

� 
 �
�
� �
���
��
��^ [���� (L^ ���

� ^ ��� #-^ ���

,L^ ���

�
�$�7� �����!�"���� ����� ���������
# � �$��� �����!���%'& � �$��� �����!���%)( � ����� ���������

	 � ����
 �

	 ������
��

	 ������
��

	 � ����
 �

	 ������
 �

;6���-<��7� %'^5>E? �-.�@CB3���!�7�3, �DF ����P$�7�!�-,�B3J J!� F��bBD��(DB3���!�-<�� �7B � �!B3J6J��5P�BD�1���-,�� FN�-� ���������7� � B3, � ���1�7B3�!�3GH�
I�J!B � � P��3,:RC�-<��7BD�1���-,���B3�+BKFN<�,�PT�1���-,V�3F B3U$�!.K<5�1G FN�-�XWZY\[:] =L^ 2:�-I:�_BD�!,�� � <:�7�!,:�A`ba5`�c .A� � ��J

� [



0 90 180 270 360
-1

-0.5

0

0.5

1

(a)

0 90 180 270 360
-1

-0.5

0

0.5

1

(b)

0 90 180 270 360

-1

0

1

(c)

0 90 180 270 360

-2

0

2

(d)

0 90 180 270 360
-4

-2

0

2

(e)

��� �
�
� �
���
��

��� �
�
� �
���
��

��� �
�
� �
���
��

��� �
�
� �
���
��

� � �
�
� �
���
�� ^ [���� (-^ ���

� ^ ��� #L^ ���

,L^ ���

�
������������������ �$��� �����!���# � �$��� �����!���%)& � ����� �����!�"�
%)( � �$��� �����!���

	 � ����
 �

	 ������
��	 � ����
 �

	 ������
 �	 � ����
 �

;6���-<��7� %)(5> ? �-.�@CB3���!���-, �3FK����P$�7�!�-,�B3Jb.A�-.���,L�9BD� (DB3�7���-<�� �7B � �OBDJ J!� P BD�7�!�-,�� FN�3�V���������7� � BD, �
���7�1B3���-GL� I�J!B � � P��-,:R��-<��1B �1�!�3,�� B3� B�FN<�,�P$�7�!�-, �DFQB3U���.K<:�1G/FN�-� W Y [:] =L^ 2 �-I:�_BD�!,�� � <��7��,�� `ba:`Xc
.�� � �$J

� %



0 90 180 270 360
-0.6

-0.4

-0.2

(b)

0 90 180 270 360
-1

-0.5

0

(c)

0 90 180 270 360
-2

-1.5

-1

-0.5

0

(d)

0 90 180 270 360

-2

-1

0

(e)

0 90 180 270 360

-0.4

-0.2

0

(a)

� 	 �
�
� �
���
��
��

� 	 �
�
� �
���
��
��

� 	 �
�
� �
���
��
��

� 	 �
�
� �
���
��
��

� 	 �
�
� �
���
��
��^ [���� (L^ ���

� ^ ��� #L^ ���

,-^ ���

�
�$�7� �����!�"���� ���:� ���������
# � �$��� �����!�"�%)& � ����� �����!�"�
%)( � �$��� �����!�"�

	 ������
 �

	 ������
��

	 ������
��	 � ����
 �

	 ������
��

;6���-<��7� % � >Q? �-.�@CB3�7���7�-, �DF �7�$P$�7�!�-,CBDJ � �1BD� BD� (DB3���!�-<:�X�1B � �!B3J
J��5P�BD�1���-,�� FN�3� �����!���7� � B3, � ���1�7B3�!�3GH�
I�J!B � � P��3,:RC�-<��7BD�1���-,���B3�+BKFN<�,�PT�1���-,V�3F B3U$�!.K<5�1G FN�-�XWZY\[:] =L^ 2:�-I:�_BD�!,�� � <:�7�!,:�A`ba5`�c .A� � ��J

� &



0 90 180 270 360
-0.01

0

0.01

0.02

(b)

0 90 180 270 360

0.04

0.05

0.06

0.07

(a)

� 

��
�
���
� �
�

� 

��
�
���
� ��

	 ����� 

	 	 ����� 

	

0 90 180 270 360

-0.02

0

0.02

(c)

���

�� � �
� 

��
�

�
������������������ �$��� �����!���
# � ���:� ���������%'& � �$��� �����!�"�
%)( � �$��� �����!���

	 ����� 
�	

;6���-<��7� %)#:> ? �-.�@CB3���!���-, �3F �1��@ � �$FN�3�7.ABD�1���-,�� �DF0�7G�� �7�3�7�-� I:JOB � � FN�3� �����!�"�1� � B3, � ���1�7B3�!�3GH� I�JOB � �
P��3,:RC�-<��7BD�1���-,���B3�+BKFN<�,�PT�1���-,V�3F BDU��!.S<:�1G FN�-�XW/Y [:] =L^ �-I:�1B3�!,:� � <��7��,���`ba:`Xc .�� � ��J

� =



0 90 180 270 360

-4.0

-2.0

0.0

(e)

0 90 180 270 360
-0.1

0.0

0.1

(d)

0 90 180 270 360
0.5

1.0

1.5

2.0

2.5

(c)

0 90 180 270 360

-0.5

0.0

0.5

(b)

0 90 180 270 360

14.0

14.5

15.0

(a)

0 90 180 270 360
-2.0

-1.0

0.0

1.0

(f)

� � �
�
� �
���
��

� 	 �
�

� �
���
��

� 
 �
�

� �
���
��

��� �
�

� �
���
�
	
�

��	 �
�

� �
���
�
	
�

��
 �
�

� �
���
�
	
�

�
�$�7� ���������
��� ����� �����!�"�

# � ���:� ���������
%)& � ����� ���������

% ( � ����� �����!�"�

	 ����� 

	

	 ����� 
�	 	 ����� 
�	

	 ����� 

	 	 ����� 
�	

	 ����� 
�	

;6���-<��7� % ,:> ? �-.A@�B3�7���7�-, �3F �7� �3�VJ!�-B � � FN�-� �����!�"�1� � B3, � ���7�1B3���-GL�VI�JOB � � P��-,5RC�-<��7BD�1���-,��9B3�9B
FN<�,�PT�1���-,V�3F BDU��!.S<:�1G FN�-�XW/Y [:] =L^ �-I:�1B3�!,:� � <��7��,���`ba:`Xc .�� � ��J

�-�



(b)(a)

(f)(e)

(d)(c)

1/rev 2/rev 3/rev 4/rev 5/rev1/rev 2/rev 3/rev 4/rev 5/rev

1/rev 2/rev 3/rev 4/rev 5/rev1/rev 2/rev 3/rev 4/rev 5/rev

1/rev 2/rev 3/rev 4/rev 5/rev1/rev 2/rev 3/rev 4/rev 5/rev

��� �
��
��

��� �
��
��

��	 �
��
��


 � �
��
���
�


 � �
��
���
�


 	 �
��
���
�

;6���-<��7� & [ >�
 B3��.A�-,:�!P�� �DF �7� �3�bJ��LB � � FN�-� �"�1�1BD�!�-GL� B3, � �����!�"�1� � I�JOB � ��P��-,:R��-<��1B �1�!�3,�� �-I:�1B3�!,�� �
<����!,���`ba:`Xc .�� � ��J

� ^



�������������
	��
�

����������������� �"!�!$#&%('"%('�#*),+���!-�"�/.0.0�"!�12�43"5768�9�03:��;/�".,<0�=19��<?>@�"!���AB<0.C�-D�<0D��0�"#FE
G�H&I�J�KML&N-HPORQTSUJ,V9J,LPO�WX#ZYC3[;\'Z]"^:#
_ 3�'*�&#*��`"`"`:#Ma�a$'$�9b[cedf��g��&'

�hge������������� �"!�!$#�%('-%('�#-�"!-�ji83���k"��.9#Mlm'7i�'�#R),+�3"<0�&�0>onp�/!�k 6q�9�03r��;=�".,<0�/19��<B>�st6uiT�/.,<,3"���/19�";$%(�9�f.,av��1�d
<0��w"�"#FEjG�H&I�J�KML&NxHPOTQTSUJPV�JPL,O�WX#�YC3[;y'�z[b�# _ 3�'7^:#Mg&b"b[]:#Ma�a$'$�9b���`edf�9b&zZ^:'

�h]e������������� �"!�!$#-%('7%('�#4),+�3"<0�&�0>{n|�/!�k�68�9�f3r��;/�".0<0�/19��<?>7}q~4D��f�0��!Z<��:<0�&<0D�.T�"!��{�-D�<0D��0�@�*�0��!-��.9#FE�QT�,QTQ
G�H&I�J�K7L&N�#-YC3[;\'�zZg:# _ 3�'*�9b�#Mg&b"b&z�#7a�a$'���`"c"]edf��`[�&g:'

� z&���*>r<B��>:!$#Z+�'Z��'�#�),6T!�6T!��";�>�.0�/.x3"5v<0����l���w"�9�0k"��!r<�YC�9�0<0�=19�";-iq��;/�/123"a�<,�9����.019�/;/;=�&<0��3[!�.x+���.0D-;�<0�/!�k�5U�03[�
<0���
%R�Z>�.0�/19�";C%��0��.,��!�12��3"5�<0���
%��/;�3"<��/!�<0����~�3[;=;���12<0��w"��~�3[!r<,�03[;C�$3:3"a$#FE���JPH�V��f�f�&S�K:�&��HPO
WU���@g"g��&�
QTK-K�I�L&NM�$H&J�I�� H,O�WU����QT���2J�S\VfL&K�¡@�2N¢SXV�H�£7W?�2J�¤MH�V9Sy�9WX¥&#Mn¦�".0���/!�k"<,3[!$#�lm'�~�'�#*��`"^"^:'

�hce��§�3[D�.0���"!�#Zn¨':©@'�#x),%�D�<,<0�=!�k�<0���86q�9�03@§��"1fª
A«!r<,3m6q�9�03:��;/�".,<0�/19�/<?>"#FE
�4J,H�V����0�&SUKr�&��HPOTWU����¬�­/® QTK�K�I�L&N
¯ H"Jf°e�f�:H�£±H"KjQT�2J,H²�9N�L��2WXSXV�SUWX¥jHPO�³�H"WyH&J,V9J,LPO2W�¤�¥���W?�9�m��#-´T!���w"�9�f.0�/<?>o%(�&�fªM#-%v6m#-´���6�#$��`"`"`:'

�h^e��%��f�".0�"��#:~�':©@' _ '�#:lT�8�/w"�����\#[Y@'�#r�"!���l�D�<,<0��#:+�'�#�)PY���µ��f�&<0�/3[!�¶j3[!-��<,3"�f�/!�k��=!
i8��;/�=123"a�<,�9�4�:<,��D�12<0D��0�
´T.0�/!�kj+83"<,3"� _ 3[�/.,�"}@�x;/��k[�r<��*��.0<m+���.fD�;�<0.��"!��·l��/.019D�.0.f��3[!�.9#FE{��JPH²V��f�f�&SUKr�&�¸HPO�WU���o��c ­/®¦¹ L"WXS\H&KML&N
¤7�9��S�KML"J{H&KºQq�9JPH&�y£�L[V���¤-WXJ�I�V�WXI�J,�9#q�����0�9��¶{�&�fD�<0�-��%�D�µM;/�/.0���9��.9#R~�3[�/�mµ-�&<,3"�0�"#4AP!����/��#4g&b"bZ�r#�a�a$'
��^���df��^"c:'

�F�²��+83"k"�9<9#[§q'�#"�"!��
~4��3"a-�f��#²A�'�#�)PA«!��-��w:�=��D��";&§4;/�"���4~43[!Z<,�03[;�¶��9<0��3:��3[;�3"k">�5�3"�x�8+83"<,3"���q��<0��l��/.0.f�/� �/;/�&�
§4;/�"����.�#FE¸G�H"I:J�KML&N(HPO�WU����QT���9J�S\VfL&K�¡@�2N¢SXV�H�£7W?�9J�¤MH�V�S\��WX¥�#MYC3[;\'�zZ¬:# _ 3�'M]:#Mg&b"b[]:#7a�a$'��²�&^edf��¬"c:'

�h¬e��iq3:��k"��.9#rl@'Zim'�#(),+8�9w:�/�9�º3"5*~�3[�
av3[.0��<,��+83"<,3"�R§4;/�"���T¶j3�����;/�/!�k�#FEmQq�,QTQuG�H&I�J�KML"N�#:YC3[;\':g"¬:# _ 3�'r]:#
��`"`&b�#Ma�a$'-c"^���dBc"^�z�'

�h`e��»[3[��!�.,3[!�#vn¨'�#q),+83"<,3"�f12�f�&5U<�lT>:!��"���/19.�¶j3�����;/.�5U3"����~�3[�
a-�0������!�.0�/w"�@6T!��";�>�.0�/.9#FEj��JPH�V��f�f�&S�K:�&��HPO
WU����c�z"­/®¸QTK�K-I�L"N7�$H&J�I�� H,O�WU����QT���2J�S\VfL&Kj¡m�9N�S\VfH�£7W?�2Jm¤MH�V9Sy�9WX¥&#�n¦�".f���/!�k"<,3[!�#Mlm'�~�'�#*��`"`"¬:'

���9b���iq3:��k"��.9#�lm'�im'�#M���&µv�9�f�\#:i�'�#��"!-�¸���f� �/.,<,3[!$#:+�'�6m'�#C),lT�9w"��;�3"a-�
��!r<�3"5 _ 3[!�;/�=!����&��§����"�½¼R;����
��!r<0.
5U3"�(+83"<,3"�f12�f�&5U<�~�3[�
a��0������!�.0��w"��6T!��";�>�.,��.9#FE@G�H&I�J�K7L&N-HPO�WU����QT���2J�SXV�L&K@¡@�2N¢SXV�H�£7W?�2J�¤7H�V9Sy�9WX¥&#"YC3[;\'"c"g:#
_ 3�'*�&#Mg&b"bZ�r#Ma�a$'-]"^edyzZ¬:'

���"���������93:��3"��.,��!�#"��'�#*)f©T��!��9�f�";������93"�0>m3"5M6q�9�03���>:!-�"� �/1�A«!-.,<0�&µ-�/;/�/<?>��"!���<0����¶���1f���"!-�/.0�¾3"5M�x;/D�<,<,�9��#FE
¹ Q
¿$Q ÀM�fV2�ZK-SXV�L&Nv³��«£�H&J2WxÁ-ÂZÃ�#(��`"]"c:'

����ge�o©T�f�9��!Zµv�9�0k�#4¶¦'R»�'�#@),6T���05U3[�/;4�/!Ä���/!:D�.,3[�=���";�¶�3"<0��3[!Å�/!Æ�¦%�D�;=.0�&<0�/!�k¦�:<,�0���"�¸#FE ¹ Q�¤:QÇÀ7�0V9�ZK�S\VfL&N
³��«£�H&J2W�È"É"Ê:Ã�#x��`�zr�r'

����]e���*3r�9��>"#m+�'T©@'�#�),6Ë����3ºl��/�
��!�.0�/3[!��";�6qa�a��03[�"1��Ì<,3Å<0���Í´T!�.,<,���"��>Î6q�9�03���>:!-�"� �/19.j3"5
+83"<,3"�
np�/!�k[.9#FEoG�H&I�J�KML&N(H,O�WU����QT�2J,H&KML&I�WXS\VfL&N�¤MV9Sy�2KMV�����#�YC3[;\'Mg�z�# _ 3�'Mg:#*��`"c[�r#7a�a$'�¬���dB`"¬:'

���2z&������������� �"!�!$#�%�'�%('�#T�"!��|YC��!�ª��&<,��.f�"!�'q~T'�#�)f~43[D�a-;����piq��;/�/123"a�<,�9�¸+�3"<,3"�2Ï�§R3���>|68�9�03[� ��1f���"!��=19�";
�:<0�&µM�/;/��<B>
~�3[� a-�&�f�/.,3[!�3"5$�����93"�0�9<0�=19�";M�"!���¼CÐ�av�9�f�/�
��!r<0�";�+8��.0D�;�<0.9#FE�G�H&I�J�KML"NvHPO�QTSUJPV�JPL,O�WX#�YC3[;\'�g"g:#
_ 3�'Mg:#*��`"¬"c:#Ma�a$'$�2zZ¬edf��c"c:'

����ce�o©��&3[!�ª��&��#-©@'�im'�#�¶{1 _ D�;�<?>"#�¶Í'�»�'�#��"!�� _ �&k[�&µ-�:D�.0���"!-�"�¸#�»�'�#x),6q!o¼CÐ�av�9�f�/�
��!r<0�";-�"!-��6T!��";�>:<0�/19�";
AP!Zw"��.0<0��k[�&<0��3[!�3"5�AP.,3[;/�&<,����+83"<,3"���x;/�&a�d?���&kT�:<0�&µ-�/;=��<?>T�/!���3"�0�4�&�f���x;/��k[�r<9#FEmG�H&I�J�KML&N�HPORWU����QT���2J�SXV�L&K
¡@�2N¢SXV�H�£7W?�9J�¤MH�V�S\��WX¥�#-YC3[;\'M]"c:# _ 3�'Mg:#*��`"`&b�#Ma�a$'-g"cedB]�z�'

� (



����^e�o~��9��!��/191f�-�/�&�03�#-6m'�#v~�3"a-a73"<,��;=;/�\#M©@'�#v¶��".,<,�f3:���-�\#-��'�#7�"!-��©T��!�!-�&�0�9<,<0�\#7¶Í'R),6T!��";�>�.0�/.�3"5 i8��;/�=123"a�<,�9�
~4�&µM�/! YT�/µ��f�&<0��3[!�.�lTD�� <,3�+83"<,3"�@6T.,>�� �
�9<,�0> �"!��±©�D�.,<@¼�!�123[D�!r<,�9��#FE�68AP6T6 %(�&av�9� _ 3�'xg&b"b[]ed
��c���¬:#��4J,H�V����0�&SUKr�&�qH,O�WU����z"z ­/® QT�,QqQ���Q�¤�������Q�¤�¿��	��QT¡�¤
��Q
¿(¤
¤-WXJ�I�V�WXI�J0�����(¤-WXJ�I�V²WXI�JPL&N�
�¥&KML"���
S\V2��L&KM���ÍL"W?�2J�S\L&N ��¿CH"K�O9�9J,�9KMV��9# _ 3"�05U3[;�ªM#�Y����0k[�=!��/��#�68a����/;$g&b"b[]:'

���²�²���*�9�"#7im'�©�'�#7Y��/.,�4�"�@D��0<0�r>"#��7'7+�'�#��"!�� �����/!�#v�7'7»�'�#vEZ~43[D�a-;/�/!�k
3"5���©T�93[� �9<,�f�/19�";/;�>{¼CÐ��"12<T+83"<,3"�
§4;/�"��� 6T!��";�>�.0�/. �q��<0�Å´T!�.,<,���"��>º68�9�f3:��>�!��"� �=19.��"!��|lT>:!-�"� �/1{A«!��-3²��#FEÅQ�� �9J�S\VfL"K|¡m�9N�S\VfH�£7W?�2J
¤MH²V9Sy�9WX¥�¤"£��0V�SXL&N¢S���W�� ��¿CH&K�O��2J0�2KMV��
H&K�QT�2J,H&���0V2��L&K�S\V2��#$���"!¸�����"!�19�/.0123�#�~46�#-»Z�"!�'�#-g&b"b[¬:'

����¬e��%R��<,<9#rl@':¶Í'�#��"!���%(�9<,�9�f.9#�l@'r6m'�#(),+83"<,3"��lq>�!��"� �=1�A«!���3²�|lq�9����w��&<0�/w"��.��"!������/�
�T~43[!�.,<0�"!r<0. 5U�03[�
Y �&�f�/3[D�.�AP!���3e� ¶�3�����;/.9#FEº��JPH�V��f�f�&S�K:�&�¦HPO{WU���j`�­/®��4I�JPH�£��0L&Kp³�H"WyH&J,V9J,LPO2W��*H&J�I���#���<,�0��.0��#�A«<0�";�>"#
�:�9a-<9'$��`"¬"]:'

����`e��%(�9<,�9�f.9#$l@'$6m'�#$§�3²>���#$l@'$lm'�#$�"!-��iq�"#(~T'�»�'�#�),�x�/!-��<,�2d«�:<0�&<,�
AP!���D�12����d?�x;�3e�¾¶�3�����;(5�3"��+83"<,3"�f.��/!
iq3²w"�9�4�"!�� ��3"�f���&�f���x;/��k[�r<9#FE G�H&I�J�KML"NvHPOqWU����QT���2J�S\VfL&K�¡@�2N¢SXV�H�£7W?�9J8¤MH�V�S\��WX¥&#rYC3[;\':]�z�# _ 3�'Zz�#7��`"¬"`:#
a�a*'�cedf�²�r'

�hg&b����*���/.0��� �"!$# »�' ©�'�# �"!�� ~��03[D�.0�"# ©@' � '�# )f�:<0�&<,�2d«��a-�"12� ¶j3�����; 5�3"� ´q!-.,<,���"��> 6T���,d
5U3[�/;Ä§������²w:��3"� �"!���lT>:!��"���/1 �:<0�";=;\#FE 6qA«6T6 %x�&a7�9� ¬"`edf��]���`:# �4J,H�V����0�&SUKr�"� HPO½WU��� ]&b ­/®
QT�,QqQ���Q�¤�������Q�¤�¿��	��QT¡�¤
��Q�¤�¿ ¤-WXJ�I�V�WXI�J0�����x¤-WXJ�I�V�WXI�JPL"N�
�¥&KML&��S\V2��L&KM���ÍL&N��9J�S\L&N��
¿CH"K�O9�9J,�9KMV��9#
¶�3"µ-�/;���6T;/�&µ-�"� ��#M68a����/;�]edBc:#���`"¬"`:'

�hg�����¶��9>"�9��# ¶¦'�#|�"!��Ë¶��&<,<0���/��.9#|im'Í©@'�# )f��<0�&<,�2d?.,a-�"12� +8�9a��0��.,��!r<0�&<0��3[! 3"5ÄAP!�.,<0�&<0��3[!-�&�0> ����3&d
���=�
��!�.0��3[!-�";r6T���05U3[�/;�68�9�f3:��>�!��"� �=19.9#FE
G�H&I�J�KML"NvHPO ¯ S�K7����Kr�"SUK7���2J�S�Kr�
L"KM�@S�K7�&I:��WXJ�SXL&N�QT�2J,H��&¥&KML&���
S\V2��#�YC3[;\'M`"g:#Mg&b"b&z�#7a�a$'�g"^"]edBg[�ez�'

�hg"ge���*���/.0��� �"!$#(»�'C©@'�#C�"!�� _ k[D�>"��!$#�� '��@'�#�)f�:<0�&<,�2d?.,a-�"12�j+8�9a��0��.,��!r<0�&<0��3[!·3"5�´q!-.,<,���"��>¦6T���05U3[�/; §��2d
���²w:�/3"��#FE�Qq�,QTQ G�H&I�J�KML"N�#�YC3[;y'Mg"¬:# _ 3�'Mc:#*��`"`&b�#Ma�a$'-¬"]"^edB¬�z"z�'

�hg"]e��%(�9<,3"<9#�l@'�#�),l����v�9�0��!Z<0�=�";�¼ �:D��&<0��3[! ¶j3�����;/�=!�kÍ3"5@lq>�!��"� �=1 �:<0�";=;\#FE"!*LÍ³������2J,V2����Q$#�2J,H��y£�L[WXSXL&N/�2#
_ 3�'*��`"¬"`edBc:#x��`"¬"`:'

�hg�z&��%(�9<,3"<9#�l@'�),¼��0�f�&<0�o<,3jl����v�9�0��!Z<0�=�";(¼%�rD-�&<0��3[!¦¶j3�����;/�=!�k�3"54lT>:!��"���/1 �:<0�";/;\#FEj�4J�S'&�L"W?�{¿CH&����I:K-S(�
V�L"WXSXH"K�#Mg&b"b[c:'

�hg"ce�����fD�3[!�k�#�Y@')�
'�#�)f��.f19�/;/;/�&<,3"�0>�§������²w:�/3"��3"5-iq��;/�/123"a-<,�9�(+83"<,3"�x6T���f;/3[�"��.*�/!�<0���4§�;=�"���4�:<0�";=;Z+��9k[�=�
�"#FE
G�H&I�J�K7L&N�HPOTQ�S�J,V9J,LPO2WX#-YC3[;\'-]"g:# _ 3�'Mc:#���`"`"c:#-a�a$'$�"�2zZ¬edf�"�2zZ`:'

�hg"^e�o�:���/!���w&�".0�"!�#r©@'�+�'�#:§4�&�����9��#-»�'rl@'�#M�Tµ-�²>[�".0���\#��7'�#��"!��o¶�1²~��f3[.,ª"�9>"#�nu'�»�'�#(),�x;�3e�+*���;/��3"5*���*��5U<0�/!�k
+83"<,3"���/!�iq3²w"�9��}(6 _ �²w:���9�*d7�:<,3"ª"��.C���/�@D�;/�&<0��3[!�#FETQq�,QTQÅG�H"I:J�KML&N¢#�YC3[;\'e]&b�# _ 3�'r�9b�#���`"`"g:#&a�a*'²g"][�:��d
g"][�&¬:'

�hg[�²�o�:<,�����8!�#&+�'"~T'�#[~4�&�f�"��3[!�!-��#���'-,@'�#"�"!���l�D��:D��"#"¼�'�%(' _ '�#v)0]&b/. ���&�f.�3"5�+�3"<,3"�f12���&5�< ~�3[�
a-D�<0�&<0��3[!��";
�x;/D��=�ÍlT>:!-�"� �/19.�+���.,���&��1f�
�"!��ÆlT�9w"��;�3"a-�
��!r<9#FEÅG�H&I�J�KML&N�HPOoWU����QT���2J�SXV�L&K±¡@�2N¢SXV�H�£7W?�2Jo¤MH²V9Sy�9WX¥&#
YC3[;\'7c��&# _ 3�'��&#Mg&b"b[^:#Ma-a$'�cedBg��&'

�hg"¬e��iq�"#-~4����!�k
»[�/�"!$'�#(),lT�9w"��;�3"a-� ��!Z<��"!���6qa�a-;/�/19�&<0�/3[!�3"5*� ©T��!��9�f�";/�109����lT>:!��"���/18n¦�&ª"���8���93"�0> 5U3"�
����5�<0�=!�k@+83"<,3"�f.9#FEo����2�
�2�À*������S=��#7©T�93"�0k[�/� A«!�.0<0��<0D�<,��3"5C�*��1���!�3[;�3"k">"#v»[D�;/>���`"¬"`:'

�hg"`e������Ð�� �"!$#�Y@'�#[�"!��mYC��!�ª&�&<,��.0�"!�#r~T'�#�)f~4���&3"<0�=1R+8��.,av3[!�.,��3"5M�"!m6T���05U3[�/;Z�-D���<,3�68�9�f3r��;/�".0<0�/1�~�3[D�a-;/�/!�k
�"!��¸lT>�!��"� �/1@�:<0�";/;\#FE QT�,QqQ G�H&I�J�K7L&N�#-YC3[;\'�zZc:# _ 3�'*�&#Mg&b"bZ�r#Ma�a$'-g[�:��dBg"¬&b�'

���



�h]&b�������Ð�� �"!$#:Y@'�#��"!���YC��!�ª&�&<,��.0�"!�#M~T'�#C)PAP!��-D���!�12�T3"5�lT>�!��"� �/1��:<0�";/;7�"!��olT>:!-�"� �/1qn¦�&ª"��¼ �v��12<0.43[!
iq��;/�/123"a�<,�9�����f�/� �"!�� +83"<,3"���$3[�"�-.9#FE�QT���9J�S\VfL&K ¡m�9N�S\VfH�£7W?�2J ¤7H�V9Sy�9WX¥j¤"£��0V�SXL&N¢S���W�� �{¿CH&K�O��2J0�2KMV���H"K
QT�2J,H&���0V9�:L&K�S\V2��#v���"!j���f�"!�19�/.0123�#v~46�#7»[�"!�'�#-g&b"b[¬:'

�h]�����YC��!�ª&�&<,��.0�"!�#-~T'�#�!*�fV�WXI�J,� ¹ H[W?����H"K�¡m�9N�S\VfH�£vW?�2J ÀM�fV2�ZKMH"N�H0�[¥&#�lq�9aM�&�0<0�
��!r<R3"5$6q�9�03[.,a-�"12��¼�!�k[�/!��9�9�,d
�/!�k�#:AfA«� ���"!�a-D���'

�h]"ge��%x�"��*���;=��#-©@'-l@'�#7¡@�2N¢SXV�H�£7W?�2J���N�S��&�rW 
�¥&KML&��SXV9��#-§4;/�"1fªr����;/;x��19����!�12���*<0��#$��`"`"^:'

� #


