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�VX9a`�AX�_hX9g�i5g|Y<{2i5g$]D�fdf_ha`Y<m9i!d3]5ge�$Y<b�acm9[�aci!q%Y<]xb�df^���{�g���d3Z9ixg�_hX2g�acmznog$]5g�mN_ha�df^�_5g$�AX9m2ac�CZ9g$i�noY3]!_hX2g
q%Y3]5bed3^"v2acix_5]5a`{9Z2_ha`Y<m�a`ir�<g�]x��iD_Ad3m9v9d3]5v�d3m9v�n�dfac]5^��kg�d3iD�K_hY|a`be~2^cg$b�g$mN_$��s(m2�$g�_hX2g
q%Y<]xb�d3^`a`_��Ta`i
g$iD_Ad3{2^cacixX9g$v³�z��gr��Y3Z9^cv�^`ac�fg	_5Y�g$iD_hacbedf_5grd3m2v�_hg�ix_MXN�}~�Yf_hX9g�i5aci@d3{�Y3Z2_�_5X9grZ9m2�}m2Y��VmT~�df]hd3b�g�_5g$]5i"�
d3m9v � : ��WMXCZ9i#��gVi5X9d3^c^}��]5iD_�d3v9v9]xg$i5i�_hX2gMaci5ixZ9gMY3n��fd3^ca`v�df_5acm9[	_hX9gVd3ixi5Z9b�~2_5acY<m�Y3n�_5X9g!«�Z9m9v2g$]5^��}acm9[C¬
q%Y3]5bed3^Cv9aciD_h]5a`{9Z2_5acY<m��RWMX9a`i�^cg$d3v9i�_hY%�VX9df_#aci"��d3^`^cg�v�q%Y3]5bed3^}��]xY<{�d3{2ac^ca�_��2�#^cY3_5iM«�q �#��¬��<q	Y3_hg�_hX�d._
q �#� X�d3ild3^`i5Y�{0g$g�m�a`be~2^cg$b�g$mN_5g$v�a`mK_hX9g��9m�d3^ v2a�d3[<m2Y<ix_5ac��b�Y}v9Z9^cg!Y3n�prZ2_5YN�ls(  dfm9v�_hXCZ9i(a`i(d
�<g�]x�Ta`be~0Y<]x_hd3mN_@_hY3~9ac�(Y3n"v9a`i5�$Z2i5i5a`Y<m��
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WMX9g�~9]5Y3{9^cg�b X9g$]xg\a`i�_hY �fd3^ca`v�df_hg�_hX9g�d3ixi5Z9b�~2_ha`Y<m _hX�df_T_5X9gyY<{9i5g�]x�fdf_5acY<m9i�� ± 8��7:<8<;<;�;�8�� h d3]xg�$Y3bea`m9[�no]xY<b i5Y<b�g � « � 8%� : ¬�~0Y<~9Z9^cdf_ha`Y<m��Ksjm9g�m�d3a��<g��@d���_5Y�df_x_hg$b�~2_�_hY�ixY<^`�3g�_hX2aci�~2]5Y<{9^`g$b
��Y<Z9^cvT{0g(_hY��$Y3m9ix_5]5Z9��_jd�X9a`ix_hY3[<]hd3buY3n"Y3nR_hX9g�i5g�Y<{9ixg$]x�fdf_5acY<m2iVd3m9v|_hX9g�mk�}a`i5Z�d3^`^`�e�AX9g$�A�|�VX9g�_hX9g�]
a`_ ]5Y<Z2[<X9^`��]xg$i5g�b�{9^`g$i#djiD�zb�b�g�_h]xac��{�g�^c^�¦Çi5X�df~�g�Y<]�m9Yf_�� o�Z2_�_hX2aci�df~9~9]5Y<d3�AX�aci no]5d3Z9[<XN_"�Va`_hX�v9d3m9[<g�]
noY<]�mCZ9beg�]5Y<Z2i�]5g$d3i5Y<m2i$�L]"ac]5iD_���X9aciD_hY<[3]hd3b Y3nVbed�©xY<]xa`_���YfnM�3df]5a�df{9^cg�i�a`m9v9g�g$vGgF¡2X2ac{9a�_�dKXCZ9b�~Ga`m
_hX2geb�acv9v2^cg��fd3^cZ2g$i(�Va`_5X\v9g���d��}acm9[kno]5g��}Z2g$m9����a`m�_5X9g�_hd3ac^`i$� ¥ g$��Y<m9v���_hX9g�]5ged3]5g�mCZ9b�g$]5Y3Z9i!Yf_hX9g�]
v9a`ix_h]xac{9Zz_hacY3m9i%«�~9]xY<{�d3{9a`^ca�_���beY}v9g�^ciA¬ �VX9a`�AX�X�d��<g%_hX9a`i�{0g$^`^�¦�ixX�d3~0g3�}d3i���gri5X�d3^`^�i5g$gri5X9Y<]D_h^��<��WMX9a`]5v��
��g|X}Z2b�d3m2i
d3]5g|m9Yf_��<g�]x��[<Y}Y}v�df_%©xZ9v2[<acm9[�_5X9g�m�d._hZ9]xg|Y3n	�$Z9]D�3d._hZ9]xg�«��CZ�d3v9]5df_ha`���<g�]5ixZ9ie��Z9{9a`�
noY<]	acm9iD_Ad3m2�$gI¬F�%WMX2g$i5g��$Y<m9ixacv9g�]hdf_5acY<m2ir�$Y3be~0g$^RZ9i	_hY�ixY<beg�X9YI��§x^ca`m9g�df]5a���g$¨�_hX2g�~9]xY<{9^cg�b���ixY�_hX�d._
��g!�$d3mKa`m9i5~0g$��_	�VX2g�_hX2g$]rixY<b�g�_hX2acm9[�noY<^`^cYI�ViVd�iD_h]5d3ac[<XN_D¦�^ca`m9gjY<]Mm2Y3_����VX9a`�AXk��g�XCZ9bed3m9i	d3]xgl�3g$]D�
[<Y}YzvTd._��]�Y<]�d3mN� �3df]5a�df{9^cg�� a`_5i��$Z2b�Z9^�d._ha`�3gKv9a`ix_5]5ac{2Z2_ha`Y<m noZ9m2��_ha`Y<m Y<]e�3�Èv��Èn,�Èaci�v9g���m2g$v d3i��e«	�2¬FCBe«
� K �9¬F� : q%Yf_hg�_hX9df_�a`n�� aci(v9a`i5�$]xg�_5g
_hd3�Cacm9[|�fd3^`Z9g$i 3��j6<8
� ± 8<;<;<;J=��Va`_hX�~��Èb�� n,��3G?�6<8H? ± 8<;<;�;>=C��e«	�2¬ C U M�� ������� ?�M��	d3m9v a`n�� aci
��Y<mN_hacmCZ9Y3Z9i��Va�_hX ~��¼v³�Èn,�E� «	�2¬�����«��9¬`C � �i W ��«��x¬
���F�ÛWMX9Y3Z9[<X
acm\[<g$m2g$]hdf^�_hX2gy«�~0Y<~9Z9^cdf_ha`Y<m�¬j�3�Èv�� n,��Y3n	d��fd3]xa�d3{2^cg�� ]5g�b�dfacm9i�Z9m9�Cm9YI�Vm���[<a��<g$mr^ Y<{9ixg$]x�fdf_5acY<m2i
� ± 8��7:<8<;<;<; 8�� h Y3m���a�_hi%�3�Èv��Èn,�	bedI�k{0g�g�ix_ha`b�d._hg$v d3i���e«	�2¬ C � 3 Q �!��M K �7=j�j^��Va�_hX9Y3Z2_rbed3�Cacm2[
d3mN� d3ixi5Z9b�~2_5acY<m d3{0Y<Z2_|_5X9g�Z9m9v2g$]5^��}acm9[ ~9]xY<{�d3{9a`^ca�_�� b�Y}v9g$^	�VX�df_hixYzg��<g�]$� ��e«	�2¬eaci|�$d3^c^`g$v _hX2g
g$b�~9a`]5ac�$d3^³�f�¼v³�Èn,��Y3n"�e�

q%YI� a`n#� X9d3i(d � « � 8%� : ¬	v9a`ix_h]xac{9Zz_hacY3m���a�_hi%�3�Èv��Èn,�$�e«	�2¬Va`ir[<a��<g�m�{C����«��9¬ C&%(« � i��� ¬F�³�VX9g$]xg%(«A5�¬ C � fi W(' «��x¬
����d3m9v ' «��x¬ C ±) :+* z i )+
, + ���VX2ac�AX aci
ihd3b�gkd3i
g$�CZ�df_5acY<m®« Þ ¬��Va�_hX � C � dfm9v
� : C Þ �*_hX9g
iD_Ad3m9v9d3]5v\q%Y<]xb�df^ ~��Èv�� n,�eq	Y3_hg�_5X�df_ ' «�- ¬rdfm9v�_5XCZ9i.%(«/- ¬(d3]xg��Cm9YI�Vm\noZ9m9��_ha`Y<m9i �������_hX2g��|v9Y�m9Y3_Vv2g$~0g$m9v�Y<m ��d3m2v$�\d3m9vT_hXCZ9iVbed��|{�g(��Y<b�~9Z2_hg�vKd._V^cg�dfix_	mCZ9beg�]5a`��d3^`^`�<�

WMX9Y<Z9[3X���g�v9Y�m9Y3_j�Cm9YI� �e«	�2¬��0a`n���g�]5g�~9^�d3��g�a�_r{N��a�_hi	g$iD_hacbedf_5g!_hX2g�g$b�~9ac]xac�$d3^*�3�Èv�� n,�0���«��9¬
acm|_5X9g�df{�YI�<g�]5g�^�df_5acY<m2i5X9a`~1��«��9¬#C2%(« � i��

�
¬�����g�[<g�_	_5X�df_��yC � w7�3%qi ±54 ��e«	�2¬/6
�VX9g$]xg7%qi ± «�- ¬�a`i

_hX2gea`mC�3g$]xi5genoZ2m9��_5acY<m�Y3n�%(«�- ¬�«o_5X9gea`mN�<g$]xi5geg�¡zaciD_hi�{�g���d3Z9ixg�%(«�- ¬jaci�ix_5]5ac��_h^���acm2�$]5g$d3i5a`m9[�d3m9v\_5XCZ9i
Y<m9gF¦Ç_5Yf¦�Y<m2gI¬���WMX9a`i [<a��<g$i dr^ca`m9g�df]�]xg$^cdf_ha`Y<m9i5X2ac~�Y3n�_hX9g8�7M:9¼i��Va`_5X!_hX2g@�$Y<]x]5g�i5~0Y<m9v9a`m9[�%qi ± 4���e«
��Mo¬ 6 9¼i��
;
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WMX�df_�aci�i5a`m9�$ge��«��9¬�X�dfi�{0g$g$m�g$ix_5acbedf_hg�v�{N� ���«��9¬F�N�Va`_hX2Y<Z2_�d3mN��dfi5i5Z2be~2_5acY<m³�zdfm9v�a�n3��«��9¬�a`m9v9g$g�v
X�d3ijd�q%Y<]xb�df^RnoY3]5bk�0a�n���g�~9^cY3_	_hX2g % i ±[4 ��e«	�7M­¬ 6 9Èi
«o��d3^`^cg$vk_hX9g�Y<]5g�_ha`��d3^��CZ�d3mN_ha`^cg$ih¬	a`mK_hX9gb59¦,d.¡za`i
«Ádf{9i5��aci5i5dN¬jd3m9v(��M+9Èi�«��$d3^c^`g$v�ihdfbe~9^`g��CZ�d3mN_ha`^cg�iA¬	_5X9g �C¦�d.¡zaci�«oY<]5v2acm�df_5gI¬	��g
i5X9Y3Z9^cv�[<g�_�d|ix_h]5d3ac[3XC_
^ca`m9g3�

WMX9aci�~9^`Y3_�Y3n�i5d3be~2^cgV�CZ�d3mN_ha`^cg$i�d3[Ndfacm9iD_#_hX9gV_hX9g�Y<]5g�_ha`��d3^��CZ�d3mN_ha`^cg�i�a`i��$d3^c^`g$v�_hX2gjq%Y3]5bed3^��#]5Y<{}¦
d3{9a`^ca�_��P�#^`Y3_��\/Çn�_5X9gV~�Y<a`mN_hi�a`m
_5X9gM~9^`Y3_�d3~9~0g�df]�_5Y({�gVa`m
dliD_h]5d3ac[<XN_D¦�^ca`m9g�_5X9g$m
�Va`_5X�_hX9g	d3{0YI�<gV^cY3[<ac�
a`_�bed���i5g�g$bu]5g�dfi5Y<m�df{9^cgM_hY�d3i5ixZ9b�g	_5X�df_�_hX9g	Y<{9ixg$]x�fdf_5acY<m2i8� ± 8��7:<8<;<;�; 8�� h d3]xg%��Y<bea`m9[lno]5Y<b ixY<b�g
� « � 8%� : ¬r~�Y<~2Z9^�df_5acY<m³�³Y3_5X9g$]D�Vaci5g�_5X9g��ydf]5g�m9Y3_$��W@��Y�~9]xY3_hYf_��z~0g�q �#�®df]5g�~9]xY��}a`v9g$v�acm�_5X9g�noY<^�¦
^cYI�Va`m9[(��[<Z9]xg3�N�VX9g$]xg%a`m�_hX9gV��]5iD_���d3ixg	_5X9g$]xg%a`i#m9Y!]xg�d3ixY<m
_hY�i5Z9ix~�g���_�_hX9g%q%Y<]xb�df^ca`_��!d3ixi5Z9b�~2_5acY<m��
�VX9a`^cg(acm|_5X9gli5g$��Y<m9vk��d3ixg���gli5X9Y3Z9^cvk]5g�©xg$��_V_5X9g�q%Y<]xb�d3^`a`_���d3i5ixZ9b�~2_ha`Y<m��

−2 −1 0 1 2

1
2

3
4

Normality Okay

Theoretical Quantiles

Sam
ple Q

uant
iles

−2 −1 0 1 2

0.0
0.5

1.0
1.5

2.0
2.5

3.0

Normality NOT Okay

Theoretical Quantiles

Sam
ple Q

uant
iles

�Z
'	 � ���T�.���.�"�����T��� !����&��� %�� � ����� !#%`�F�	�$�$%�!t�������
¥ Z9~2~�Y<ixgrd.n­_hg$]#_5X9gV~9]5g�^cacb�acm9d3]x��q �#��d3m�df^`�}i5a`i���g%d3]5gVm9YI� �Va`^c^`acm9[r_5Y�dfi5i5Z2begM_hX9df_�� ± 8
� :<8�;<;<;�8
� hd3]xg��$Y3bea`m9[�no]xY<b i5Y3beg � « � 8%� : ¬V~�Y3~9Z9^�d._hacY3m��@WMX9g�m2g�¡}_ja`i5i5Z2g�aciV_hYeg$iD_hacbedf_5g�_5X9g!�fd3^`Z9g$i	Y3n#_hX2g
Z9m9�Cm9YI�Vme~�Y<~2Z9^�df_5acY<m�~9d3]hd3b�g�_5g$]xir« � 8%� : ¬�� WMX2g%g�ix_ha`b�d._hg@noY<]�_5X9gV~�Y<~2Z9^�df_5acY<m�b�g�dfm �Ta`i�Y3{C�}a`Y<Z9i$�
�VX9a`�AXGacil[<a��<g$m\{N��_5X9g�ihd3b�~9^cg�b�g�d3m �DC ±h U hM>Y ± ��MÇ��/Ç_!��d3m�d3^cixY�{0g�i5X9YI�VmG_hX9df_l_hX9geihd3b�~9^cgb�g�d3m ��aci�a`m9v9g�g$vG_hX2g §x{0g$ix_5¨�g$iD_ha`b�df_5g�Y3n �Ûacm�d3mN�\i5g�m9i5g��3Y<Z�b�d��\~9Z2_!noY<]x��d3]5v d��$]5a�_hg�]5acY3m
noY<]�{0g$a`m9[K_5X9g §x{0g$ix_5¨9��WMX9g|g$iD_hacbedf_5g�Y3nV_hX9g|~0Y<~9Z2^�df_5acY<m��3df]5a�dfm9�$g�� : aci�X9YI��g��3g$]�i5^ca`[<XN_h^��\^`g$ixi
acmN_5Z9a`_5a`�<gf�2/Ç_hijg�ix_ha`b�d._hg�a`ij[<a`�3g$m�{N�K_5X9g�i5Y.¦���df^c^cg�v�ihdfbe~9^`g!�fd3]xa�d3m9��g�
 :hji ± C ±hji ± U hM>Y ± «	�7M g ��¬ : �q%Yf_hgr_5X�df_�_5X9gjv9a��}aci5Y3]�aci�^ g�Þ d3m9v|m9Yf_Z^ �#W�Y�Z9m9v2g$]5iD_Ad3m2vT_5X9gj]xg�d3ixY<m9acm2[�{�g�X9acm2v�_hX9a`i@g$iD_ha`b�df_5g3�
��g�X9dI�3g(_hY���]5iD_VZ9m9v9g�]5iD_Ad3m9vT_hX2gj�<g$]D�Tacb�~�Y3]x_AdfmC_��$Y<m2�$g$~z_%Yfn
����������������������� �!�#"�$%�&�#'(���f�C�VX2ac�AX
�Vac^`^³{0glZ9i5g�v��<g�]x�T��]5a`_5ac�$d3^c^���no]xY<b m2Y��®Y<m��/�mG�$^cd3i5ixac�$d3^�ix_Ad._haciD_ha`�$i$� d3il��g�d3]5gev9Y<acm2[�X9g�]5gf� _hX9geY<~2_5acbed3^ca�_��KY3nMd3mN�\b�g�_5X9Y}v�aci@©xZ9v9[3g$vGa`m
_hg�]5b�i�Y3nVa�_hi�]xg$~0g�df_5g$v Z9i5g|YI�3g$]�v9a�²³g�]5g$mN_�i5d3b�~9^cg�i�no]5Y<b _5X9g|ihd3b�g�~0Y<~9Z9^cdf_ha`Y<m���WMX�df_
aci!a`nM��g
Z9ixge_hX2g�ihdfbeg�beg�_hX9Y}v�YI�3g$]�d3m2v�YI�<g�]�d3[NdfacmynoY<]�df^c^#~0Y<i5ixac{9^`gei5d3be~2^cg$il_hX9df_!��g��$d3m�v9]5d�� no]5Y<b
de~0Y<~9Z2^�df_5acY<m���_5X9g�b�g�_5X9Yzvk��Y3Z9^cv�{0g���d3^`^cg$v §x[<Y}Yzv2¨ea�n#a`_5ird��<g�]hd3[3g�~�g�]xnoY<]xb�dfm9�$g�aci	ihdf_5aciDn�d3��_5Y<]x�
YI�<g�]	_5X9aciM]xg$~0g�df_5g$vkihd3b�~9^ca`m9[9�
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Some Standard Quantiles of Standard Normal Distn.
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�}acg�^cv9i�d�� ���	��

����
I� C ±�� � �0�9i :6 � :': ��� � ) ± 6 C g 9 ; ) Sz� ¥ acm9��geX9g�]5g�a`_la`i!dT^cg�n­_x¦�_Ad3a`^cg$v�_5g$iD_�Y3n �! ± ���$Y<b�~�d3]xacm9[_hX2g�Y3{9i5g�]x�<g�vY�Ç¦��3df^cZ9g�Y3n#¦ 9 � ) S��Va�_hX���
 � 6 � 6 ± C g Sm;�� S Þ � ��
 � 6 � 6 � C g�Þ ;�� 9 9 d3m9v ��
 � 6 � ± C g!Þ ; 9 � 9 ��g
��dfm d3[Nd3a`m�ihd.nog$^`�\]5g�©xg$��_ ��6I��°�Y<]5g�~9]5g��$acixg$^��\_5X9gP?2¦��3df^cZ9g B�«���
 8Dg 9 ; ) S<¬�a`i�[<a��<g$m�{N� � � �)� S��2�
acm2v9ac�$df_ha`m9[!_5X�df_Ma�nRacm9v9g�g$v|_hX2gjmCZ9^c^�XC�}~0Y3_hX2g$i5a`iM��g�]5gj_h]xZ9gj_hX2g$]5g(a`i@Y<m9^��ed��AX�d3m9��g�Yfn S ��acm Þ�� � ���)�
Y3n"Y<{9ixg$]x�}a`m9[�d�v�d._Ad�i5g�_jd3i@_5X9glY<m9g(��g!X�d��3g![<Yf_��9^`g�d3v9a`m9[�_hY�d�~0Y<i5ixac{9^`g(]5g,©xg���_5acY<mkY3n � 6$�
�Z
�� � ���T�.���.�"�����T�������V� � �x��� !#%`�_� �$�$%�!t����� �"�
q%YI��ixZ9~9~0Y<i5gl��g!X�d��3g�_���Ye�fd3]xa�d3{9^`g$i�� ± dfm9v �7:	{�Y3_5X�Yfn �VX9a`�AXKd3]xg�q%Y<]xb�d3^`^`�ev9aciD_h]xac{9Z2_5g$v|�Va`_5X� ± � � « � ± 8%� :± ¬�d3m9v � : � � « ��:�8%� :: ¬�� pr^cixYyi5Z9~9~0Y<ixgk��g�X9dI�3gk_���Y�i5d3b�~9^cg�i�Y3njixa��$g�i ^ ± dfm9v^@:%]5g�i5~0g$��_5a`�3g$^`�Tno]xY<b _hX2g$i5g�_���Ye~�Y3~9Z9^�d._hacY3mkYfn �fd3^cZ2g$iVY3n5� ± dfm9v �7:%�Va�_hX�� ±�± 8�� ± :�8<;<;<; 8�� ± h ) dfm9v�7: ± 8��7:':<8<;<;<; 8��7: h + dfi�_5X9gK]xg$i5~0g$��_ha��<g�i5d3be~2^cg$i�� WMX9gKbed3acm ~9]xY<{9^cg�b Y3n(a`mC_5g$]xg$ix_�aci
_hY\�$Y<b�~�d3]xg
_hX2g�_���Yy~0Y<~9Z9^cdf_ha`Y<mGb�g�d3m9i � ± d3m9v ��:
acmG_5g$]5b�i�Y3n	_hX2g$ac]�v9a`²�g$]xg$m9��g � ± g ��:$���Va�_hX d�~�d3ixi5a`m9[
acmN_5g$]5g�ix_TY<m _5X9g��$Y3be~�df]5acixY<m Y3nl_5X9g�_���Y ~0Y<~9Z9^cdf_ha`Y<mÛ�fd3]xa�d3m9��g$i�� :± dfm9v � :: acm _5g$]5b�i|Y3n(_5X9g$a`]
]hd._hacY � :± �(� :: �-0*g�_ � ± C ±h ) U h )� Y ± � ± � d3m9v �4:-C ±h + U h +� YN: � : � v9g�m9Y3_hgl_hX2g!_���Y�ihd3b�~9^`g�b�g�dfm9irdfm9v

 : ± C ±h ) i ± U h )� Y ± «
� ± � g � ± ¬ : d3m9v 
 :: C ±h + i ± U h +� Y ± «	� : � g �4:F¬ : v2g$m9Y3_5g!_5X9g!_���Y�ihdfbe~9^`g(�3df]5a�dfm9�$g�i]5g�i5~0g$��_ha`�3g$^��<�

WMX9gTbeg�_hX9Y}v9i�Yfn%a`m2nog$]xg$m9��g�noY<] � ± g ��:�m9YI��v9g$~0g$m9v Y<mG_5X9g|�Cacm9v�Y3n%d3ixi5Z9b�~2_5acY<m9i!��gkd3]xg
�Vac^`^ca`m9[k_5Y�bed3�3g|df{�Y<Zz_�_hX9g�~�Y<~2Z9^�df_5acY<m��fd3]5acd3m9�$g�i � :± d3m9v � :: �yWMX9aci�a`i�{0g$�$d3Z9i5g|_5X9g�ihdfbe~9^`acm9[v9a`ix_h]xac{9Zz_hacY3meY3n �2M*aci � « �@M'8%� :M �j^RM­¬�noY<] Q C Þ 8TS!d3m9v�_5X}Z2i�_hX9grihd3b�~9^ca`m9[�v9aciD_h]5a`{9Z2_5acY<meY3n � ± g �4:I�_hX2gj~�Y3acmN_@g�ix_ha`b�d._hgrYfn�_5X9gj~�df]hd3b�g�_5g$]@Y3nRa`mN_hg$]xg$iD_ � ± g ��:��zaci � « � ± g ��:<8%� :± �j^ ± w � :: �j^@:A¬��z�VX2ac�AX�$]xa`_5ac��df^c^`��v9g$~0g$m9v2i(Y<mK_hX2g�_���Y|~0Y<~9Z2^�df_5acY<mT�fd3]5acd3m9�$g�i � :± dfm9v�� :: �jWMX2acir^`g�d3v2i%_hY��$Y<m9ixacv9g�]hdf_5acY<m2iY3n��fd3]5a`Y<Z9iM��dfi5g$iV�VX9a`�AXKd3]xg�d3i@noY<^c^`YI�Vi$�
� ��� ��� ��� ��'
	 � � :± � ��� � ::
�%g�]5g�noY<]rv9]hd��Vacm2[|acm2nog�]5g$m2�$g�Y<m�� ± g ��:j��g�^cY}Y<�kdf_j_5X9g��CZ�d3mN_ha�_�� � � ) i � + � i � � ) i�� + �� 5 +)� ) � 5 ++� + �VX9ac�AXyX�dfi(d

ix_hd3m9v�df]5v q%Y<]xb�df^ � « � 8 Þ ¬�v9a`ix_h]xac{9Zz_hacY3m���WMX9a`i�aci�Zz_hac^`a���g$v�noY<]!{�Yf_hXG_hg�ix_5acm9[�Y3n	XN�}~�Yf_hX9g�i5aci
dfm9v
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acmN_5g$]x�fd3^�g�ix_ha`b�d._hacY3m ��Y3n�_5X9g�~�d3]hdfbeg�_hg$] � ± g �@:���WMX9g�_hg$iD_�~9]xYz��g$v9Z2]5genoY3]l_5X9g
_hX9]xg$g�v2a`²�g$]5g�mN_i5��g$m�df]5acY3i	Yfn�d3^�_hg�]5m�df_5a`�3g(XC�}~0Y3_hX2g$i5g�ijd3]xg(i5Z9b�bed3]5a �$g$vTa`mT_5X9g(noY<^c^`YI�Vacm9[�_hd3{9^`g �
�	�}~0Y3_hX2g$i5g�i ] a�¡zg$v ¥ a`[<m9a�����d3m2�$g20*g��3g$^RW"g�ix_5acm9[ ?2¦Ç�fd3^`Z9g
��6 � � ± g ��: � �@6�! ± � � ± g ��: 8 ��6 w	g�©xg$��_ ��6	a`n � � �	�#C � � ) i � + � i�� �� 5 + )� ) � 5 ++� + 8 ��� B�« � 8 � � �	�x¬
��6 � � ± g ��: K �@6�! 
: � � ± g ��:�� ��6 w	g�©xg$��_ ��6	a`n � � �	�#C � � ) i � + � i�� �� 5 + )� ) � 5 ++� + � � ± i � B�« ��� � � �	�x¬
��6 � � ± g ��:�C ��6
�! � � � ± g ��: �C ��6 w	g�©xg$��_ ��6	a`n � � �	�#C �

�
�
�
�
�

� � ) i � + � i����� 5 +)� ) � 5 ++� +
�
�
�
�
�
�

� � ± i � � : S)Be« ��� �����	�x¬
/�mKb�Y<iD_%~2]hd3��_hac�$d3^Rd3~9~2^cac�$df_ha`Y<m9i�_5X9g ��6%�fd3^`Z9g(��g�d3]5g(_��}~9ac�$d3^c^��|acmN_5g$]5g�ix_5g$vKa`m � ��p Þ���� « Þqg � ¬ �
�$Y3m2��v9g�m9�$g�acmN_hg�]x�fd3^�noY<]�� ± g �@:	a`iM[<a`�3g$mk{N�\« � ± g �b:�¬ � � ± i � � :�� � + )h ) w � ++h + �
� ��� ��� � � � :± ����� � :: � ��� �%' 	 � "�$%��� � �&� ��� �����
��� �	� ^ ± 8n^@:�� 9��/�mG_hX2aci��$d3i5g�_5X9g�_5g$ix_
~2]5Y}�$g$v2Z9]5gTd3m2vG_hX9g���Y<m2��v2g$m9��g|acmN_hg�]x�fd3^�noY3]5b�Z9^cdKd3]xg�g�¡2d3��_h^��Gd3i!_hX�df_�Y3n
� d3ixg�/A� g�¡z��g$~2_�X9g�]5g � :± d3m2v � :: d3]5g�]5g$~2^�d3��g$v {N�\_5X9g$a`]�Z9mC{9a�dfi5g$v i5d3be~2^cg�g�ix_5acbedf_hg�i 
 : ± d3m9v 
 ::
]5g�i5~0g$��_ha`�3g$^��<�
� ��� ��� � � � � :± ����� � :: � ��� �%' 	 � "�$%� ��
 $%����� � :± C � ::
W�Y|{�g�[<acmK�Va�_hX��³denog��ª]xg$bed3]5�Ci(d3]xg�acmKY<]5v9g�](d3{0Y<Z2_%_hX9a`ijd3ixi5Z9b�~2_ha`Y<m�Y3n�g��}Z9d3^ca�_���Yfn�~�Y<~2Z9^�df_5acY<m
�fd3]5acd3m9��g$i$� ] ac]xix_$��_5X9g�_5g$�AX9m9a`��d3^R_hg�]5b noY<]V_hX9a`ijd3ixi5Z9b�~2_ha`Y<mKa`ir�$d3^c^`g$v ����
�� ���G��� 

���H���p�&� � � ¥ g��$Y<m9v³�
�VX9a`^cg
�$Y<b�~�d3]xacm9[|_5X9geb�g�dfm9ilY3n�_���Y�q%Y3]5bed3^��"Y3~9Z9^�d._hacY3m9i$�*_hX2aci�aci(_hX9g�b�Y<ix_�acmN_5g$]5g�ix_5acm9[kY<]lacmz¦
_hg�]5~9]xg�_hd3{9^cg��$d3i5gf��W�YTi5g$g��VXN�3��]xg�nog�]({�d3�A�K_5Y�_hX9g���[3Z9]5g�a`m�~�d3[<g � ��WMX9g�]5g
i5Z9~2~�Y<ixg
Y<m9g�Y3n�_hX2g
~0Y<~9Z9^cdf_ha`Y<m9i�a`i�_hX2g�iD_Ad3m2v�d3]5vkq	Y<]5bed3^ «�i5Y3^cacv|^`acm9g�¬��zd3m9v|noY<]�_5X9gli5g��$Y<m9vk~0Y<~9Z9^cdf_ha`Y<m���Y<m9i5a`v9g$]@_���Y
��dfi5g$i	¦ � « g Sm8 Þ ¬�«�v9Yf_x¦�v9d3i5X9g�v�^ca`m9gI¬Md3m2v � « Þ 8TS : ¬�«�v9d3i5X9g�v�^ca`m9gI¬F�@� X9g$m�Y3m9g���Y<be~9d3]5g�i � « � 8 Þ ¬
_hY � « g S}8 Þ ¬��R_hX2geX9Y3beY<ix�$g�v�d3ix_5ac�
��dfi5g3��_hX9g�]5g�aci�d���^cg$d3]D¦Ç�$Z2_lv9a�²³g�]5g�m9�$gf� m�d3b�g$^���a`_l�$d3m�{0g
ihd3a`v
_hX9df_�_hX2g��3df^cZ9g�i��$Y<b�acm9[�no]5Y<b _hX9g � « � 8 Þ ¬!~0Y<~9Z9^cdf_ha`Y<mGd3]xg|acmG[3g$m9g�]hd3^@^cd3]5[3g$]�_5X�d3mG_hX2g��3df^cZ9g�i
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WMX9acie^cg$d3v9ie_5Y�_hX2gK]5g�i5~0Y<m9ixac{9a`^ca`_�� Yfnj��]5iD_��AX9g��A�Cacm9[�_hX2acied3i5ixZ9be~z_hacY3m Y3n(X9Y3beY<ix�$g�v�d3ix_5ac��a`_��<�
WMX�df_Ta`i�{0g�noY<]xgyd3~9~9^��za`m9[G_hX2g�beg�_hX9Y}v9iTd3~9~2^cac�$d3{9^`g�noY<]�_5X9aci���d3ixg3�r��gyb�Z9ix_|�9]5ix_Tg�m9i5Z2]5g�_hX�d._
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