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��� knm ~ s{v!s ~ uJw��L����uJ| �8kXmqp�r'i'u��8kX|�h�ro�
mts{rovxw1�!�Cvxr ~ knml�J�1kn|�u+w1��p�u+w1|�mq�1���2vxrts�¢ �
uJ�Xmqv � knm ~ sqv�uJ���Ow1v � �np�|1�xp
uJw1|�s ~ u+w�� y u+�1� �'knw1�1¢ ��� uJm��xp�ro���Cvxrts{�1w1u+s{p sqv ~ u��Jp ~ uJ|
s ~ p vJ�1�2vJros{��w1kXs��As{v � vJr�� � kXs ~]y uJ�1�E¢ }�~ uJw�� �xvx� �Cvxr �xvJ�1r�s{p�u+� ~ knw1�Jm$� ~ p��n� kXw]��v8|�p
|1p��xp��Xvx�1� p�wzs'u+w1|L|�u4s�u uJw�uJ���8moknm �2u+w1|L��u4s{knp�w1��p+¢ � uJ�Xmqv � knm ~ s{v s ~ uJw�����knuJ|   �1�np�kn�
uJw��
������uJrts{w1p�r5knw���uJrqk�s����O��u+�nkXs�� � p�uJ� ¢ ��� vx�1�X| �nk��Jp s{vls ~ uJw�� s ~ p���� � uJ��� � uJrq| uJw��x�np mos{���
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p�k �
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u+� s{p�rMs ~ p�� ��vx� �1�np�s{p�| s ~ p�kXr5|1p��xrqp�p�m[uJw1|�� v��xp�|
u � u��x¢ �
uJ�Xmqv � kXm ~ s{v�s ~ uJw����Lu+sos y v8p��%�Jp�r$� �Jv ~ w'&�uJw1m(�Ow1p�� ~ s��8uJw1| �Jv�p)!'r{uJ� p�md�Cvxr�s ~ p�kXr ~ p��n��kXw
s ~ p�knw+*op���sqvxr�¢ }�~ uJw��#�xvJ�Ls{v=���xuJw   wz��|1p�r-,.&�h y[y �/����vx�X��u � vxr{u4s{knvJw10 �Cvxr�s{rquJknw�knw1� � p
knw�s ~ p��nuJmqp�r5rqv�vx� �Cvxr��=uJwz���
vJwOs ~ m�¢5�LuJwz��s ~ uJw��Om5sqv �Bu4s{k ~ u�£�p�w1�
v2�Os ~ uJrM�CvJr ~ p�r ~ p��X�
� kXs ~ s ~ p i�h43�¢ �5� knm ~ s{v!uJ���Ow1v � �np�|��xp�¡;uJrqrt��¡;p�p �?ilp�ml��uJ� mqp�� �Gu+w1|6! uJro� ����s{�Xp�|1�Jp
�Cvxr[s ~ p�knr ~ p��X�!knw
��vxw�mos{ro�1��sqknw1��s ~ pl��ro�xvJmos�u4s)�7��k�s�ilp�s{p���s{vJrqm�¢ }�~ u+w��Om�s{v �LuJr�� y kXsos �CvJr
~ kXm ~ p��n� � kXs ~ s ~ p � p�uJ���1i'u��Jp ��uJ���#�Cvxr ~ knm��Cp�p�| � u+����u � vx�8s����#�nvx� p�wOsqrqkXp�m$�BuJw�|�£�kX�n�
�[�1�X��uJw �Cvxr ~ knm;�xrquJw1|�mq� kn�Xp[uJw1|���uJr ~ vxw��OkXw1�1¢ }�~ uJw��'�xvJ��s{v�� uJ�Xsqp�r#�'p��n�Xw1p�rG�CvJr ~ knm ~ p��X�
knw�s ~ p ~ uJ�n�5uJw1|�s ~ p
��p8��kX��uJw ����� � k�u8¢ }�~ uJw����Jvx��s{v�i'u��Jp9!�uJm(�Jp��n�[uJw1| } uJw:*qu;&�vxrow
�Cvxr�s ~ p�knr���vx�X�np�r � vxr(�B¢ � v � p�u �Jp�ro��mq�Bp���k�uJ�gs ~ uJw��#�xvJ�Ls{v!��kn� ~ u+p��7! p�rqkn���+p��Cvxr � p�knw��
��� ��rq��sq� ~ ¢ �<� kXm ~ �Jvx��uJw�|��xvJ�1r��)uJ� kn���lu ~ uJ�1�z� � p��xkXw1w1knw���kXw ��uJw1uJ|�u�¢ �<� kn�X�z�
kXmqmg�xvx�?¢

�MkXw�uJ�n��� � ��� knm ~ s{v#s ~ u+w��������)uJ�
kX�X��uJw1|��CrqkXp�w1|�m�¢ } v�= p��np�w�u y rov>��uJw�|   sqp�� ~ p�w
£��1p��Xsq�=uJw�w��5s ~ u+w�� �xvx�9�CvJr �Jvx�1r
�Croknp�w1|1m ~ kn�Nu+w1|9�Xv �JpJ¢ }�~ uJw�� �Jvx�9�Cvxr s ~ p s ~ p ~ v+s
��v�v>�+p�|9� p�u+�nm$� �nvJw1� � uJ���Om � k�s ~ ��vxmo��v�p sqv s ~ p��1knp�r$� rqkn|�kn�����nvx�1m�� v���knp�m � mts{vx�Xp�w ���xm �
r{u+��� w1v��xp��nm$���xv�v8|A����mqmqknuJw ���1mqkX� ��sqp�w1w�knm��zuJ� p�m$��uJw1|Arqvxmop=�zu+rq|1p�w1m�¢ }�~ uJw����Jvx�A�CvJr
m ~ v � kXw1���
p ~ v � �xv�v8| � ~ p�mqmopLuJw�| � kXw1p#rqp�uJ�n��� uJropJ¢?= vJ� u+rqp � vJs ~ � p�uJ��sqkX�C�1� �2p�vx�1�Xp
uJw1|��xvx���Xp�uJ| � p�u+��s{k��C�1�;�nk'�Jp�m�¢l£�p mts{rovxw1�#uJw�|�|1vxwA@ s'�Xvxmqp�mq�1kXrqkXs�¢ } v   u � knw�p ���1� ~ m'u+w1|
�'��uJ��mB!'rqkX�
� �+s ~ uJw����Jvx�
�Cvxr uJ� � u���m � p�kXw1� s ~ p�rqp��Cvxr � pJ¢ }�~ uJw�� �Jvx�=�Cvxr[p�u4s{knw�� } vx�A@ m
� kXs ~ �
p �1knw ��kXsqknw1��� pls{v ��u+|1knp�m�w1kn� ~ sqm$�1��u2�Jp�uJw1|���u+w1|1�np�m�vxwLu+�n�?v+�M��� � knrts ~ |�u���m$�Iu+w1|
�nvJw1� ~ p�uJrosC�H�Cp��Xs�s�uJ����m�vxwLs ~ p�s{p��np�� ~ vxw1p+¢ }�~ u+w�� �Jvx��s{v#� ~ rqkXmluJw1|D!�uJkX�#� ���n�L�Cvxr��xvJ�1r
�CrqkXp�w1|�m ~ kX� uJw1| mo�1�1�Bvxros�¢ � rop�uJ�X�X��p�w+*ov6�Jp�|]��� ��knmqk�s�sqv � p�wzs{�1���z� uJw�| �xvx�1r��8kXmqk�s{m�sqv
��kn�X�nknuJ�
m � �1ro�1¢ } v�������uJrop�wzs{m ��kn� ~ u+p�� uJw1| ilp � vJr{u ~ £�uJkX�np�� �;����mqkXmos{p�rqm �xuJ���O�1p��nknw�p
¡g�1|1p�rqm5u+w1| !�kX� ~ vx�Xp�� ��h�|1uJ�
mMuJw1|�s ~ p�knr;�)uJ�
kX�nkXp�m$�6u+w1|���� �Jr{uJw1|��
vJs ~ p�r�����s ~ h�mqrokn��uJw
uJw1|9���]��u+sqp �Jr{uJw1|8�)u+s ~ p�r y"~ kX�n��h�morqkn��uJw�� � ��vx�1�X|Nw1vJs ~ u��xp�|�vxw1p�s ~ knm � kXs ~ vx��s �xvx�?¢
}�~ uJw����xvx���Cvxrl�xvJ�1r mq�1�1�Bvxrts��;p�w1��vx�1rquJ�xp�� p�wzs�uJw1|��nv��JpJ¢ }�~ uJw����Jvx���Cvxrls�u2�OkXw1����uJrop
vJ� � p ��~ p�w ��� u+m�mokn���LuJw1|��Cvxrl�XkX� sqknw1�
���Lmo�1knrokXsqm ��~ p�w ��� u+m�|�v � w?¢ }�~ uJw����xvJ���CvJr
� p��nkXp ��knw���knw��
p+¢ � �Xv��xpl�xvJ�G¢
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p�wOsqp�rom$��u'��uJro�xp��Cr{uJ��s{kXvxw�vJ�Bs ~ p�p��Xp���s{rqvJw1m"��rqp�|=knwzsqv
�1rovJs{vxw�m�rokn��v�� ~ p�s{p�|Av � u+s���uJro�xp uJw1�x�Xp�m �MuJm�kX� s ~ p�rqp � p�rqp
mqvx� p
mo�=u+�n� � ~ uJrq|A��p�wzsqp�r�vJr
��p�wzs{p�rom � k�s ~ kXw�s ~ p �1rovJs{vJwG¢�£�*ovxr(�Jp�w uJw�| ��kn� ~ u+rq| ��p���w1�
uJw��1rqvx�Bvxmop�|�s ~ u+s's ~ p�p��Xp��8�
s{rovxw1m��
kX� ~ s ~ u��Jp � vJ�1w1��p�|�v � s{kXwO����kXs{m�knw1mokn|1p s ~ p��1rovJs{vxw�m$� ��~ kn� ~ ��p���w1�
uJw�|�� �1� p�|
) ��u+ros{vJw1m�¢ * } vL� ~ p���� ��u+ros{vJw kn|�p�uJm�uJ�zuJkXw1mos�vJs ~ p�r�p �8�1�nuJw�u+sqknvxw1m ��� vxrop
|1p�s�uJkX�np�|A� p�u:�
mq��rqp�� p�wzsqm � p�rqp
�=uJ|�p=u+s   ¡gh�� v��xp�r�s ~ p=w1p8��s�� �Jp
�xp�uJrqm�¢ � w � ! ¦ � � ��~ p�w rqp�mq�1��s{m�vJ�
s ~ p�mop���vxw1| �H�xp�w1p�r{u+sqknvxw p �8�Bp�rokn� p�wzs{m � p�rqp���vJ�
�1�Xp�sqp �1p��xp�rt�Os ~ kXw1�
mop�p��
p�|�s{v � p ��vx� knw1�
�1� �O��uJr(��m�¢ }�~ p�wO�1� � p�rom mo�1�x�xp�mosqp�| s ~ u+s �
u+sos{p�r�knw s ~ p��1rqvJsqvxw knm���vxw1��p�wzs{rqu+s{p�|9kXw
� �1� ~ mq�
uJ�n�Xp�r���uJrts{kn���np�m$��s ~ p��O��uJr��Om�¢ � s � uJm�p�mq�Bp���k�uJ�X�X� uJ���2p�uJ�nkXw1� s ~ u+s��O��uJr��Omlm ~ vx�1�X|
� p'|1knmo��v��xp�rqp�| �1moknw1� s ~ knm�sqp�� ~ w1kX�O�1p�uJm�s ~ p'wO�1���np��1m�vJ�;s ~ p u4s{vx� � uJm�|�knmq��v��xp�rop�|�knw!s ~ p
m{u+�
p � u�� �Imqk �8s��=�xp�u+rqm�p�uJro�nknp�r�¢

}�~ p�rqp � uJm�u�s ~ p�vxrqp�s{kX��uJ�Bv � *op���s{kXvxw!s{v s ~ pl�O��uJr(�=� v8|�p�� � ~ v � p �xp�r�¢ � s ��knvx�nu+s{p�|=s ~ p
y u+�1�nk5p8�8���n��mqknvJw ��rqknw���kn���np � ��~ kn� ~ mts�u+sqp�m's ~ u4s w1v#s � v���uJrts{kX���np�m � kXs ~�~ uJ�X� �Hknwzs{p��xp�r�mq�1kXw
��u+w�v8�����1�z��s ~ p�m{uJ� p�mts�u+sqpJ¢l��vxr�p ��uJ� �1�Xp �Is ~ p ����� � uJro�Jvxw�� ��~ kn� ~ � uJmlmq���1�2vJmqp�|�sqv
��vJw1mqkXmos�vJ�1s ~ rqp�p kn|1p�wzs{kn��uJ�O�1���O��u+r��Om5knw s ~ p�m{u+�
p mos{u+s{p � � uJmMkXw1��vxw�mqknmts{p�wOs � kXs ~ s ~ p y uJ�1�nk
�1roknw1��kn�1�XpJ¢ � w � !# � � � mq��uJr�!'rqp�p�w � p�rq�#�1rovx�2vJmqp�|�u=mqvx�X��s{kXvxw�s ~ u+s � uJm'�nu+s{p�r�p���u � vxrqu+s{p�|
� ����rqk�s (�mq� ~ � !'p��X� � �LuJw1w�uJw1|'&�p�knw1rokn� ~ ¡gp���s � ���np�r�¢ }�~ p�� mq���x�xp�mts{p�| s ~ u+s5�O��u+r��Om"��uJroro��u
w1p � �O��uJwzs{�1� wO�1� � p�r |1� �1� p�| ) ��vx�nvJr * uJw1| s ~ u+s ��vx�Xvxrq�Xp�mqm[��vx� � kXw�u+s{kXvxw1m5v+�G�O��uJr(��m uJrop
s ~ p vxw1����mts�u � �np mts�u+sqp�m�¢ }�~ knmlkX|1p�u
�1rqv���kn|1p�|�s ~ p � uJmqkXm��Cvxr
3'�1uJwzs{�1� � ~ rqvx� v�|���w�uJ� kn��m
, 3 ��i�0 ��s ~ p ���1rqrop�wzs{��� uJ����p���sqp�|L�
u+s ~ p��
u+s{kX��uJ�B|1p�mq��rokn��sqknvxw�vJ�ds ~ p�mts{rovxw1� knwzs{p�r{uJ��s{knvJwG¢
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3 ��i knm�s ~ p�s ~ p�vxrt��vJ�5s ~ p�mts{rovxw1�=kXwzs{p�rquJ��sqknvxw �Is ~ p �C�1w1|�uJ� p�wzs{uJ�g�Cvxrq��p�s ~ u+s � knw1|�m
�O��uJr(��m s{vx�Jp�s ~ p�r s{v��Cvxrq� ~ uJ|1rqvJw1m�¢ 3 ��i � uJm
��vxw1mts{ro�1��sqp�|NkXw9uJw1uJ�nvx�+� s{vA�O��uJwzs{�1�
p��Xp���s{rqv�|���w�uJ� kn��m�, 3	�[i�0��Ms ~ p��O��u+wOsq�1� s ~ p�vxro� vJ��s ~ p�p��np���s{rovx�
uJ�xw1p�s{kn�!�CvJrq��p+¢ 3	�[i
|1p�mq��rok � p�m'kXwOsqp�rquJ��sqknvxw1m�vJ�[�nkX� ~ s � kXs ~ �
u+sqsqp�rlu+w1|�s ~ vxmop vJ� � ~ uJro�xp�|���u+ros{kX���Xp�m � k�s ~ vxw�p
uJw1v+s ~ p�r�¢ � s rqp�mos{m vxw s ~ p�kn|�p�u's ~ u+s � ~ u+rq�xp�|=��uJrts{kX���np�m"knwzs{p�r{uJ��s � � p��
k�sqs{kXw1� uJw1|
u � movxr � �
knw�� � ~ vJs{vJw1m�¢

� w 3	�[i �5s ~ p�rqpLuJrqp#s � v �+uJ�n��p�m��Cvxr p��Xp���sqrqkX� � ~ uJrq�xp ���Bvxmqk�s{k'�Jp uJw1|9w�p��zu+sqk'�JpJ¢ } v
p �8�1�nuJknw s ~ p � p ~ u��8kXvxr#vJ���O��uJr��Om knw 3 ��i ��s ~ p�rqp uJrop�s ~ rop�p�|1k �?p�rqp�wzs�s����2p�m�v+����vx�nvxr
� ~ uJro�xp ��uJ�X�np�|�rqp�| �g�xrqp�p�w��duJw1| � �X�1pJ¢ �[uJ� ~ ��vx�Xvxrl��uJwAv������1r uJm ��vJ�nvxrlvJr uJwzs{kn��vx�nvJr�¢?h��n�
v � mop�r �xp�|L��uJrosqkn���np�m�u+rqp ��vx�XvxrC�Hw1p��8s{r{u+�Gv � *op���s{m�¢ }�~ p���uJrqp p�kXs ~ p�r��np���s{vJw1m$����u+ros{kX���Xp�m � kXs ~
w1v���vx�nvJr�� ~ u+rq�xp�m�knw1mokn|1p s ~ p����Mvxr ~ u+|1rqvxw�m�¢D&�uJ|1rqvJw1m�v������1r knwAvxw1p!v+��s � v � u���m�¢ � w
� uJrt�xvxw�m$�"s ~ p
s ~ rop�p#�O��uJr(��m u+rqp!p�uJ� ~ vJ��uL|1k �?p�rqp�wzs���vx�nvJr$�"uJw�| uL��vx� � knw�u4s{knvJw vJ��s ~ p
s ~ rqp�p���vx�Xvxrqm �1rov8|1����p�m!uA��uJrts{kX���np#s ~ u+s!kXm
w�p���sqr{uJ�E¢ � w9�
p�mqvxw1m ��s ~ pLuJwzs{kX��vx�Xvxr�vJ�'s ~ p
uJwzs{kX�O��uJr��=w1p���sqr{uJ�Xk)(�p�m�s ~ p���vx�nvJr�vJ�Ms ~ p �O��uJr��
s{v �1rqv�|1�1��p�u ��u+ros{kX���Xp�s ~ u4s�knm�w1p���s{rquJ� ¢

� wL��vxwzs{rquJmos�s{v 3	� i � ��~ p�rqp s ~ p�� ~ vJs{vxw�m�p8��� ~ uJw1�xp�|�uJrqp p��np���s{rokn��u+�n�X�
w1p���s{rquJ� ��s ~ p
�x�X�1vxw1m�v+�?3���i ��uJrqrt�=��vx�nvxr � ~ uJro�xpJ¢ ��vxw1mop��O�1p�wOsq�X� �B�J�n�1vxw�m�knwzsqp�r{u+��s�|1kXrqp���s{��� � kXs ~ p�uJ� ~
vJs ~ p�r�uJm � p��X��u+m � k�s ~ �O��u+r��Om�¢�! �X�1vxw1m���u+rqro� u �
k ��s{�1rop
vJ��u���vJ�nvxr�uJw1| uJw uJwzsqkn��vJ�nvxr
vJ�5u |1k �?p�rqp�wOs4�Oknw�|�uJw1| ��u+wL� ~ uJw��xp�vJw1p���vx�nvJr�� ~ uJrq�Jp�kXwOsqv uJw1vJs ~ p�r�¢���vxr�p ��uJ� �1�np ��kX�Mu
� �X�1p��O��uJr(�=u � mqvxr � m�u��J�n�1vxw!uJw1| � p���vx�
p�m�rqp�|��8s ~ p�w!s ~ pl�x�X�1vxw
��uJrorqknp�|!vxw1p��1w1kXs�vJ�;rqp�|
� ~ uJro�xp�uJw1| vxw1p �1w1k�s�vJ�MuJwzs{k � �n�1pl� ~ uJrq�xp+¢

}�~ p�mos{rop�w1�+s ~ v+��s ~ p�p��np���s{rovxw ��� ~ vJs{vJw9knwzsqp�r{u+��s{kXvxw knm � ~ uJrquJ��sqp�rok)(�p�| � � s ~ p���w1p8�
mosqrq�1��s{�1rop#��vxw�mos�u+wOs � � �� ���

¢ }�~ p#knwzs{p�r{uJ��s{kXvxw vJ��s � v�� ~ uJrq�Jp�| ��uJrts{kX���np�m�v������1rqm�kXw u
mqp�rqkXp�m vJ� �1rqv���p�mqmqp�m�vJ� knw���rqp�uJmqkXw1����vx� �1�Xp �8kXs��J¢ � w s ~ p mqkn� �1�Xp�mos ��uJmqp �;vxw1�X��vxw1p ��knrts{��uJ�
� ~ v+s{vxw�knm�p �8� ~ uJw1�Jp�|G¢ � w u!mop���vJw1| ��vJrq|1p�r���rqv���p�mom$�gs � v ��kXros{�1uJ�M� ~ vJs{vxw�m uJrqp kXw �xvx� �xp�|?¢
}�~ p�rqp�uJrop�uJw�kXw���w1k�s{p w���� � p�r5vJ�B�1rov8��p�mqmop�m[uJw�| �CvxrMp�uJ� ~ �np��xp���vJ�I��vx� �1�Xp �8kXs�� �xu��)uJ��s{vxr�vJ�
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|1p���rop�uJmop�m�s ~ p[��vxwzsqrqk � ��s{kXvxw'vJ��s ~ p[�1rqv���p�mqm�¢ }�~ �1m �zu+� sqp�r;u��Cp � �Xp �Jp��nmgs ~ p[��vxwzs{rok � �8s{knvJw

knm�w1p��x�nkX�xk � �XpJ¢;3 ��i kXm�rop��
uJr��4u � ����rqp�mqknmts�uJwzs�s{vLs ~ knm�uJ�1�1rovzuJ� ~ ¢ }�~ p!mts{rqp�w1�Js ~ vJ��s ~ p
knwzsqp�r{u+��s{kXvxw�kXm���uJrquJ� p�s{rok)(�p�| � �Ls ~ p mts{rqvJw1�#��vx���1�nkXw1�=��vxw1mos{uJwzs ����¢ }�~ p�� ~ uJr{uJ��s{p�rqknmts{kX�
�Cp�u4s{�1rop�vJ�1s ~ p�mosqrqvxw��lknwzs{p�r{uJ��s{kXvxw knm;s ~ u+sMs ~ p�mosqrqvxw��l��vx���1�nkXw1����vxw1mos{uJwzs[|1p���rqp�uJmqp�m[uJmMs ~ p
|1kXmos�u+w1��p � p���vx� p�m mq�
uJ�X�np�r"mov�s ~ u+s �O��uJr��Om�uJrqp�u � �Xp�sqv�� v��xp��Crqp�p��X� � k�s ~ kXw�s ~ p ~ uJ|1rovxw1m�¢
h�s[|1kXmos�u+w1��p�m u+w vJrq|1p�r5vJ�2�=uJ�Jw1kXsq�1|1p�mo�=u+�n�np�r�s ~ uJw � �C� , s ~ p�r{u+|1kn�1mMvJ�Is ~ p��1rovJs{vxw 0��xs ~ p
mosqrqvxw��L��vJ�1�1�nkXw1� ��vxw1mts�uJwzs�knm�p �2p���s{k'�Jp���� � p�u2�I¢ � wAs ~ u+s��Xkn� kXs{p�|�rqp��xkn� p �d�2p�rosq�1r � u4s{knvJw
s ~ p�vxrt� � vxr��Om�¢[£ ��s"�Cvxr5�nuJrq�xp�r5|1kXmos�u+w1��p�m ��~ p�rop���vxw���w�p�� p�wzs knmMs ~ p�|1vx� knw�u+sqknw1���1rqv���p�mqm �
����knm�p��?p���s{k �xp��X����u+rq�xp+¢

h ��knrts{��uJ�2� ~ vJsqvxw�knm���rqp�u+s{p�| |��1rqkXw1� uJw�knwzs{p�r{uJ��s{kXvxw � p�s � p�p�w�s � v rqp�uJ�?�1uJrosqkn���Xp�m�vJr
|1�1roknw1�!s ~ p |1p���u���vJ� u�rop�uJ�M��uJrosqkn���np�uJw�|AkXml�xvxw1p ��~ p�wAs ~ p��1rov8��p�mqm�knm�v �Jp�r�¢ }�~ p |�knmC�
s{kXw1��sqknvxw � p�s � p�p�w�u�rqp�uJ�I� ~ vJsqvxw!u+w1|=u ��knrosq��uJ��� ~ vJs{vxw
knm[knw s ~ p � �H�
vx� p�wzsq�1� sqr{uJw1mt�Cp�r�¢
h rqp�u+�B� ~ vJs{vJw ~ uJm�� � ����uJw1| � � ���
	��
 � � � ��� � ¥ ¢ }�~ p�p�w�p�rq�+�
v+�;u ��kXros{�1uJ�I� ~ vJsqvxw
knm'w�vJs rqp���u+sqp�|�s{v�k�s{m'� vx�
p�wzs{�1� knw�s ~ p mquJ� p � u���uJml�CvJr'rqp�u+�5� ~ vJsqvxw1m�¢ � w1mosqp�uJ|��;s ~ p
p�w�p�rq�+��vJ��s ~ p��8kXrosq��uJ�O� ~ vJsqvxw kXm�|1p�s{p�rq� knw1p�| � ����vxw1mop�r �+u+sqknvxw�vJ��p�w�p�rq�+� uJw�|�� vx�
p�wzs{�1�
uJ�1���nknp�|!s{v s ~ p rop�uJ��s{knvJwG¢
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h�����vxro|1knw��Ls{vLs ~ p   s{uJw1|�u+rq| ��v�|1p�� �Ms ~ p�rop#uJrqp!u�s{vJs{uJ� vJ��mqk � �O��u+r�� �Iu��xvxrom;,)�1���
|1v � w��5mts{rquJw1�xp �5� ~ uJro���ds{vx���MuJw1| � vJsos{vx� 0'uJw1| p�kn� ~ s�mq�Bp���knp�m�vJ���x�X�1vxw1m�¢ }�~ p=�1� u+w1|
|1v � w ���1uJr��Om�uJrqp s ~ p �nkX� ~ s{p�mts'�O��uJr(��m�uJw�| ~ u��Jp
u+�1�1rqv �8kn�
u+sqp��X� s ~ p�m{uJ� p��=u+mqm�¢ }�~ p
mosqr{uJw��xp����1uJr�� kXm"mqvx� p ��~ u+s �
vxrop��=u+mqmqk �xp�s ~ uJw�s ~ p��1�
uJw1| |1v � w
�O��u+r��Om�¢ }�~ p�� ~ uJro���
� vJsqsqvx� uJw1| s{vx� �O��uJr(��m �?kXw�vxro|1p�r�vJ�Mknw1��rqp�u+mqknw��
�
uJmqm �BuJrqp mqkX�xw1k�����uJwzsq�X�#� vxrqp �
uJmqmok'�Jp
s ~ uJw!s ~ u+w�s ~ plmts{r{u+w1�xp'�O��uJr(�B¢ ��vxw8��w1p�� p�wzs�vJ�d�O��uJr(�Om�kX�
���nknp�m s ~ u+s � p'��u+w1w1vJs�kXmqvx�nu+s{p
s ~ p�� s{v'� p�uJmo�1rqp s ~ p�knrM�
uJmomqp�m"kXw�u�|1kXrqp���s � u��x¢ }�~ p��=uJmomqp�m5� �1mts � p kn� �1�nkXp�|�knw1|�knrqp���sq�X�
�CrqvJ� mq��u+sqsqp�rqkXw1� p �8�2p�rqkX�
p�wOsqm�¢
h�m�u rop�mo�1�Xs$�g���1uJr����
uJmqm �
u2�Jp�m�mop�w1mop=vxw��X� ��~ p�w vxw�p
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3l��uJr(� �LuJmom
�1� � ¢�$+� � � p��
|1v � w �:� ¦ ��p��
mosqr{uJw��xp ! $ � ¤ $ ��p��
� ~ uJro� � ¢ ¤ $ � ¥ ¢ ¥ ! ! p��
� vJsqsqvx� �1¢ ¤J¥ � ¥ ¢ ¥z¦ ! p��
s{vJ� �6¦ ��¢ ¤ � ��¢"� ! p��
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mq�Bp���kX��p�m p ��uJ��sq�X��s ~ p��1rov8��p�|1�1rop �1mqp�| sqv |�p���w1p k�s�¢ }�~ p � uJrqp��O��uJr(���
uJmqmop�m�uJrqp��Jk'�xp�w
knw } u � �Xp � ¢ � uJw�|�m ~ vx�1�X| � p's�u2�+p�wLuJm�knw1|�kn��u4s{k'�Jp'vxw1���x¢

� w!u+|1|1kXsqknvxw�sqv�s ~ p��1rovJs{vJwA@ m s ~ rop�p�rqp�mqkn|�p�wzs��O��uJr(�Om$�8s ~ p�rop�kXm u�mqp�u�vJ����kXros{�1uJ���O��uJr��
uJwzs{kX�O��uJr����1uJknrom s ~ u+s ��vxw1mts�uJwzsq�X� � �nkXw�� kXwOsqv�u+w1|=vx�8s�vJ�?p �8knmts{p�w���plkXw s ~ p��1rovJs{vJwG¢ }�~ p�mqp
��uJkXrqm
vxrqkX�xknw�u4s{p#�Crqvx� s ~ p��x�X�1vxw �8knuAs ~ p��C�1w1|1uJ�
p�wzs�uJ�$3 ��i �xp�rts{p8�?¢ }�~ p�mqp�� ~ vxmosq�X�
��uJrts{kX���np�m��1mo��uJ�X�X� �+uJw1knm ~ knw uLs{knwz� �Cr{uJ��s{kXvxw vJ��u�mop���vxw1|�� � ��s kXs @ m��Bvxmomqk � �np
s ~ u+s s ~ p��
mos{u���uJrovx�1w1|��nvxw��=p�w�vx�1� ~ sqv=kXw ���1p�w1��p�s ~ p�mts{ro�1��sq�1rqp v+�5s ~ p��1rqv+s{vxwG¢�h�sl�Xv � p�w1p�rq�xkXp�m �
s ~ p�mqp���uJkXrqm uJrop�p8���Bp���s{p�|9s{v � p �
uJ|1p��1�]�1rqp�|1vx� knw�uJwzsq�X� v+�l�1����|1v � wNuJw1| mosqr{uJw1�Jp
�O��uJr(��m�¢ }�~ p ~ p�u���knp�r��O��u+r��OmluJrop �np�mom��Xk%�+p��X�
s{v �Cvxrq� mqknw���p s ~ p�� uJrqp mqkX�xw1k�����uJwzsq�X�#� vxrqp
�
uJmqmok'�xp+¢ }�~ p �1� u+w1| |1v � wA���1uJr��Om�kXw s ~ p mqp�u�uJrqp |1k 
 ���1��s�sqv�|�knmosqknw1�J�1knm ~ �Crovx� s ~ p
�+uJ�np�w1��p��1��uJw1|=|1v � w#���1uJr��Om�¢ }�~ ��m$��s ~ plmosqr{uJw��xp��O��uJr(�
��rqv���kn|1p�m�u��1w1kX�O�1p � kXw1|1v � vxw
s ~ p�mop�u uJw1| �np�w1|1m�kXsqmqp����;s{v mosq�1|��x¢

}�~ p���� p8���Bp�rokn� p�wzs mop�p ��m�s{v�|1p�s{p�rq� knw1p s ~ p
��vxwzsqrqk � ��s{kXvxw vJ��s ~ p
mos{rquJw1�xp
�O��uJr��
s{v�s ~ p
� ~ uJrq�Jp#uJw1| �
uJ�xw�p�s{kX�
|�knmosqrqk � ��s{kXvxw1m � kXs ~ knw s ~ p
w������np�vxwG¢ }�~ p#�
v+s{k'�+u+sqknvxw��CvJr
s ~ knm��nknp�m�kXwAp8�8�2p�rqkn� p�wzs{uJ� p���kn|1p�w1��p=s ~ u+s�mq�1�J�xp�mts{m�s ~ u+s�mos{rquJw1�xp
�O��uJr��Om ��vxwzs{rok � ��sqp sqv
vJs ~ p�r��1rovx�2p�rosqknp�m�v+��s ~ p w������np�vxw���kXw1���X�1|1knw����
vx� p�wzsq�1���8�=u+mqm�uJw1| mq��knwG¢   p���sqknvxw � ¢"��¢ �
|1kXmq����mqmqp�m�s ~ p�mosqr{uJw��xp��O��uJr(����vxwzs{rok � �8s{knvJw�s{v s ~ p�wO�1���Xp�vxw<@ ml� vx� p�wzs{����¢ }�~ p mosqr{uJw1�Jp
�O��uJr(�L��vJwOsqrqk � ��s{kXvxw1m�sqv!s ~ p�wO�1���np�vxwA@ m'�=uJmom'uJw1|�mo�1knw�uJrop |1kXmq����mqmqp�|AkXw   p���s{kXvxw1m � ¢"��¢ ¤
uJw1| � ¢"��¢"���1rqp�mq�Bp���s{k'�Jp����x¢
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}�~ pAmos{rquJw1�xp8���O��uJr(����vxwzs{rok � �8s{knvJw sqv s ~ pAwO�1���np�vJwA@ m��
vJ�
p�wOsq�1� knm�v � s�uJkXw1p�| � �
mosq�1|���knw�� |1p�p��NkXw1p��nuJmosqkn�#�np���s{vJw mo��u+sos{p�roknw1��¢���p�u+mq�1rop�� p�wzs{m
vJ�'|1p�p��9kXw1p��nuJmosqkn�#�Xp���sqvxw
mq��u+sqsqp�roknw1� �Xp�uJ| s{v�u�|1p�sqp�rq� knw1u+s{kXvxw
v+�gs ~ plmts{ro�1��sq�1rqp��C��w1��sqknvxw1m ��~ kn� ~ |�p�mq��rqk � p'u+mq�Bp���sqm
vJ��s ~ p#�O��u+r�� mosqrq�1��s{�1rop�vJ��s ~ p�wO�1���Xp�vxwG¢   s{ro�1��sq�1rqp��C�1w1��s{knvJw1m uJrqp#|�p��Bp�w1|1p�wzs=vxw s ~ p
£�*ovxr(�Jp�w�mq��uJ�nkXw1� �Ju+rqk�u � �np � � 9 ��;:�<>= � ��~ p�rop � � kXm�s ~ p �:��� vx�
p�wzs{�1� s{r{u+w1mo�Cp�r�mo���1uJrqp�|��
?�@ kXm�s ~ p'w������np�vxw��=u+mqm$�1uJw1|BA!knm�s ~ p'p�w1p�rq�J�=s{r{u+w1mo�Cp�r��
p�uJmq�1rop�|�knw
s ~ p'rop�mos��CrquJ�
p�vJ�
s ~ p s{uJrq�Jp�s�¢ }�~ p £�*ovxr��+p�w mq��uJ�nkXw1���+uJrqknu � �np�knm'|1kX�
p�w1mqkXvxw1�Xp�mqmluJw1|�knm'kXwOsqp�ro�1rqp�s{p�|AuJm's ~ p
� vx�
p�wzs{�1� �Cr{uJ��s{knvJw ��uJrorqkXp�| � � s ~ p#mts{ro�1��� �O��uJr�� knw s ~ p#knw���w�kXs{p=�
vx� p�wzsq�1�U�CrquJ�
p
,1C ��D E uJw�|FA3D E 0�¢ }�~ p�wO�1���np�vxw��O��u+r��#mosqrq�1��s{�1rop�kXm�|�p�mq��rqk � p�| � �#s ~ p�knw�|1k'��kn|���uJ�
y u+ros{vJw#ilknmts{rqk � ��sqknvxw ���1w1��s{kXvxw1m�G?, � 0��IHG ,�� 0��KJ ,�� 0 � HJ1,�� 0 � � ,�� 0 �LH� , � 0���p�s{�+¢'� ��~ p�rop�s ~ p � u+r
knw�|1kn��u+s{p�m u+w!uJwzs{kX�O��uJr��I¢5h �O��uJr(� mts{ro�1��sq�1rqp��C�1w1��sqknvxwMC�,�� 0"knm"s ~ p��1rov � u � kX�nk�s�� vJ�2��w1|1kXw1�
�O��uJr(� �Iu��xvxr8C ��uJrqrt�8kXw1� u �Cr{uJ��s{knvJw �LvJ�ds ~ p wO�1���Xp�vxw � vx�
p�wzs{�1� ¢

}�~ p ��u��Jvxr!mts{rq����s{��rqp���uJw � p�uJ����p�momqp�| � � �1mqkXw1� � ~ u+rq�xp�| �����1rqrop�wzs#w1p���s{roknw1v u+w1|
uJwzs{kXw1p��8s{rqkXw1v�knwzsqp�r{u+��s{kXvxw1m�¢ !�p��8s{rqkXw1vxm uJrop#mqkn� kn�nuJr s{v�s ~ p�p��np���s{rovxw�� � kXs ~ vxw�p ��rq�1��k�uJ�
|1k �?p�rqp�w���p � w1p���s{roknw1vJm |�v�w1v+s ��uJrqrt��p��Xp���s{rqkX��� ~ uJrq�JpJ¢ }�~ p�w1p��8s{rqkXw1v ~ uJm ~ uJ��� ��knwzsqp��xp�r5mq�1kXw
uJw1|�knm�s ~ p�rqp��Cvxrqp�u �Cp�rq� knvxwG¢ !�p���sqrqkXw1v=kXwOsqp�rquJ��sqknvxw1m���uJw � p�rop�|1�1��p�|Lsqv
s � v!��u4s{p��JvxrqkXp�m �
� ~ uJro�xp�|����1rqrop�wzs�� ��~ p�w�s ~ p�� � p�u ������knwzs{p�r{uJ��s�s ~ rqvx��� ~ s ~ p�p8��� ~ uJw1�xp�v+�IuON�P � vxmovxw�sqv
�Cvxro� � ~ uJrq�Jp�|���uJrts{kX���np�m$�4uJw1| !�p���s{rquJ�1����rqrqp�wzs�� ��~ p�w�s ~ p�����rqv�|1�1��p �1w1� ~ u+rq�xp�|���uJrosqkn���np�m
s ~ rqvx�1� ~ s ~ p � p�u �]p8�8� ~ uJw1�xp�vJ� ���=��u+ros{kX���Xp�m�¢ !�p���sqrqkXw1vxm ��uJw knwzs{p�r{uJ��s � kXs ~ J uJw�| �
�O��uJr(��m � ��r{u+knmqkXw1�=s ~ p�kXr'� ~ uJrq�Jp
u+w1|��1rqv�|1�1��knw1� u#w1p��xu+s{k �xp��np���s{vJwG¢���vxr'p ��uJ� �1�Xp �Gs ~ p
� �1vJw w�p���sqrqknw�v���uJw knwzs{p�r{uJ��s � kXs ~ s ~ p |1v � w ���1uJr��#u+m�|1p�mo��rqk � p�| � �QA

�
,&JRD 	 
 ,�Gd¢

  kX�
kX��uJro�X� �2s ~ p � �1vxwAw1p��8s{rqkXw1v ��uJwAknwzs{p�r{uJ��s � k�s ~ s ~ p mos{rquJw1�xp �O��uJr(�Au+m�|1p�mq��rqk � p�| � �
A
�
, �RD 	 
 , �6¢ }�~ p�� ~ uJrq� p�|��O��u+r��Om'�1rqv�|1�1��p�| � �Ls ~ p�mosqr{uJw1�Jp �O��uJr��Om'��uJw�|1p���uP�

mqp��
kX�np���s{vxw�kn��u+�n�X� ��knp��n|1kXw1� 	 � �x¢�&�p�w1��p �"kXw�A
�
kXwOsqp�rquJ��sqknvxw1m � kXs ~ mts{r{u+w1�xp=�O��u+r��Om$�"vxw�p



¦
v � mop�r �xp�m 	 
 	 ����u+knrqm�¢   kn� kn��u+rq�X� ��uJwzsqknw1p���s{roknw1vxm � kX�n�+�1rqv�|1�1��p 	 � 	 
 ��uJknromG�Crqvx�5H� �O��uJr��Om�¢
£ � s ~ knm �1rov8��p�mqm ���
p�uJmq��rqp�� p�wzsqm
vJ� � ,�� 0 uJw1|*H� , � 0 ~ u��Jp � p�p�wN�=u+|1pJ¢ }�~ p rqp�mq�1��s{m vJ�
s ~ p�mqp#p8�8�2p�rqkn� p�wzsqm uJrqp!m ~ v � w knw �MkX�x�1rqp � ¢ � ¢ }�~ p�� kXw1|1kn��u+s{p s ~ u4s � ,�� 0 uJw�| H��, � 0�uJrop
mqkX�xw1k�����uJwzs u+s �Xv � � � ¥	� � uJw1|�s ~ u+s � , � 0�u+w1| H� , � 0�p�uJ� ~ ��uJrqrt� u � vx��s ¤ � v+��s ~ p
wO�1���Xp�vxw � vx�
p�wzs{�1� ¢
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}�~ p��=u+mqm�vJ�ds ~ p wO�1���np�vJw�kXm��xk'�Jp�w � �#s ~ p �=u4s{rqk �!p��np��
p�wOs

?�@ � � �! "# � ��$ , � ¢ � 0

��~ p�rqp%" knm�s ~ p�3 ��i &�uJ� kn��s{vxw�k�uJw vJ��u�wO�1���np�vJw���uJw1|& � � kXm�s ~ p�knw1k�s�uJ�BuJw1|!�1w�uJ�Gmts�u+sqp
vJ��s ~ p wO�1���np�vxwG¢ }�~ p ��vxwzs{rok � ��sqknvxw v+��s ~ p#�1�]uJw1| |1v � w]�O��uJr��Om�s{v�s ~ p#�
uJmqm�vJ��s ~ p



&

wO�1���Xp�vxw knm��Jk'�xp�w � �

�� � �� � �  HG�G , HJ J  � � $ , � ¢ ¤ 0

��~ p�rqp �� ����� � ���� knm�s ~ p�u��xp�r{uJ�Jp�vJ��s ~ p��nkn� ~ s��O��u+r��Om�¢   kX�
kX��uJro�X� �Os ~ p���vJwOsqrqk � ��s{kXvxw�vJ�
s ~ p�mts{rquJw1�xp �O��uJr(�=s{v s ~ p �
uJmqm�v+��s ~ p w������np�vxw knm��xk �xp�w � �!s ~ p��
u+sqrqk �!p��Xp�� p�wzs

� � � � � � �  H� �  � ��$ , � ¢��>0

��~ p�rqp � ��knm�s ~ p��
uJmqm�vJ�5s ~ p�mts{rquJw1�xp��O��uJr��I¢ � s��CvJ�n�nv � m�s ~ u+s�s ~ p�mts{rquJw1�xp�w1p�moml��vxwzsqp�wzs
vJ�ds ~ p wO�1���np�vJwA@ m��
uJmqm�kXm

� � ¤ � �! H� �  � �
� �! HG�G , HJ J  � � � , � ¢"� 0

}�~ p�mts{r{u+w1�xp��O��uJr(��sqp�rq� � ����uJw1w1v+s[u+s5��rqp�mop�wzs � p�|1p�sqp�rq� knw�p�| |1kXrqp���s{�����Crovx� p�k�s ~ p�r
p �8�Bp�rokn� p�wzs�vJr�s ~ p�vxrt�x¢;&�v � p �Jp�r$�5s � v���vxw1mosqr{uJkXwzs{m�vxw � � uJroknmqkXw1���Crqvx� � p�uJmo�1rqp��
p�wzs
uJrop=u��+uJkn�nu � �XpJ¢ }�~ p
��romos���vxw1mts{rquJknwzs�knm�u�rop�mq���Xs�vJ� ~ ���2p�rqvxwA�=u+mqm�mq�1�XkXsqsqknw1��|1��p sqv�s ~ p
  %�, � 0 �Iu��Jvxr�mt���
� p�sqro� � rop�u2�OkXw1� p �2p���s � � �

�
�
, �� � � �(0 � �! HG�G , HJ J � ¤ H� �  � � � ?
	 � ?�� $ , � ¢%$20

��~ p�rqp ?
	 u+w1| ?�� uJrqp�s ~ p �
uJmqmop�mlv+��� uJw1|�� ~ ���2p�rqvxw�m'rqp�mo�2p���sqk'�xp��X�J¢Gh ~ ���2p�rqvxw�kXm
u � uJro�Jvxw � k�s ~ w1vxw � (�p�rovLmts{r{u+w1�xp�w�p�mqm�¢   s{rquJw1�xp�w1p�mom��fknm�u����1uJwzs{�1��wO�1� � p�r�|1p���w�p�|
uJm�s ~ p wO�1� � p�r�vJ�"mts{rquJw1�xp�u+wOsqk �H���1uJr��Om H� � knwO�1m�s ~ p�w���� � p�r�vJ�[mts{rquJw1�xp����1uJr��Om � knwLu
��uJrts{kX���np+¢�h��n� ~ �8�Bp�rovxw1m ~ u��Jp ~ uJ�X� �Hknwzs{p��xp�r�mo�1knw�uJw�|�uJrqp���vx� �Bvxmqp�|�vJ�"s ~ rop�p �O��u+r��Om$�gu4s
�np�uJmos�vxw1p�vJ� ��~ kX� ~ knm�u=mosqr{uJw1�Jp �O��uJr��I¢ }�~ p�� ~ ���Bp�rqvJw�knm���vx� �2vJmqp�|�v+�[uJw��1� �?|1v � w
uJw1|�mts{rquJw1�xp��O��u+r�� ��~ kn�np�u�� ~ ���Bp�rovxw knmM��vx� �2vxmop�|�vJ�2ul|1v � w uJw�| s � v'mosqr{uJw��xp��O��uJr��Om�¢

  � � mos{k�s{��sqknw1� �"�O��u+sqknvxw � ¢ � knwzs{v �"�O��u+s{kXvxw � ¢%$���knp��n|1m
�
�
� � � � �

��
� , � � ��0 �� � ?
	 � ?�� � , � ¢� >0

} u2�Oknw1�Ls ~ p!��uJw1vxw1kX��uJ� r{u4s{knv�s ~ u+s � ��� �� � ¤  � $ � uJw1| u+mqmq���
kXw1�Ls ~ p!mosqr{uJw1�Jp=�
u+s{rok �
p��Xp�� p�wzs�knm (�p�rqv ,�� � ¥ 0=�xk �xp�m �� � ¤ $ � p�� ¢ h�� sqp�r uJ����vx�1wzsqknw1� �Cvxr ~ kX� ~ p�r#vJrq|1p�r
��vJrqrqp���sqknvxw1m � �� � �#$���p�� �  � ¢



!

hjmqp���vxw1|���vxw1mts{rquJknwzs���vx� p�m��CrqvJ� s ~ p�� � � ) mokn�x�
u s{p�rq� * ����� @ �Iu+s�s ~ p�� ~ p�w1�:�
i'uJmo� ~ p�w��Bvxknwzs�¢ }�~ p � ~ p�w�� � i'uJmo� ~ p�w �BvxknwzslkXm��1w�� ~ �8mokn��uJ�), � � ? �@ $�� � � �� 0�mqv#k�s�kXm
w1p���p�mom{uJrt��s{v#p8�8sqr{uJ�Bvx�nu+s{p�kXs�sqv � � ¥ �1mqkXw1�#|1kXmq�Bp�rqmoknvxwLrqp��nu+s{kXvxw1m�¢�h�����vxrq|1kXw1�!s{v!s ~ p�mop
��u+�n������u+sqknvxw1m � �� � ��$ ��p�� �  � ¢ � �ds ~ plmts{r{u+w1�xpl�O��uJr(�=|1v�p�m�w�vJs���vxwzs{rqk � ��sqpls{v�s ~ p'mq��uJ��uJr
�
u+s{rok ��p��np��
p�wOs , � � ¥ 0��;s ~ p�w �� uJm v � s�u+knw1p�| ��k�u!s ~ p s � v�u+�1�1rqvxuJ� ~ p�m�m ~ vJ�1�n|AuJ�xrop�pJ¢
}�~ p |�knmq��rqp���uJw1��� � p�s � p�p�w � $
uJw�| ��$=� p�� kX�
���nknp�m�u ¤J¥ � mts{rquJw1�xp�mqp�u
���1uJr�� ��vxwzsqp�wzs
,�� � ¥	� ¤ 0�knw s ~ p��1rqvJsqvxwG¢ }�~ p �1w���p�rts�uJkXwzs���v+�5s ~ kXm�rop�mq���Xs�knm��nuJrq�Jp�|��1p�s{v=u
wO�1� � p�r�vJ�
�)uJ��s{vxrom � p8���Bp�rokn� p�wzs�u+�2�1w���p�rts�uJkXwzs{knp�m v+�Gs ~ p�� � � |1u+s�u��zs ~ p�p8�8sqr{uJ�Bvx�nu+s{kXvxw vJ�Gs ~ p�|�u+s{u
s{v�s ~ p � ~ �8mokn��uJ�;rqp��Jknvxw���uJw1|�s ~ p �1w���p�rts�uJkXwzs���knw#s ~ p �O��uJr(�!�
uJmqm�rqu+s{kXv � � � �� ¢
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}�~ p�mts{rquJw1�xp8���O��uJr(�]��vxwzs{rok � ��sqknvxw]s{v s ~ p�w������np�vxwNmo�1knwNkXm
v � s�uJkXw1p�| � �9mts{�1|���kXw1�

mq��knw �H|1p��Bp�w1|�p�wzsd|1p�p���kXw1p��nuJmosqkn�5�Xp���sqvxw'mq��u+sqsqp�rqkXw1�1¢ }�~ p[knw1���n�1mok'�Jp5mq��u+sqsqp�rqkXw1��vJ�8u�� ~ uJrq�Jp�|
�np���s{vJw��Crqvx� u!wO�1���Xp�vxw�kXml|1p�mo��rok � p�| � �L�Cvx�1r�mos{ro�1��sq�1rqp��C�1w���s{kXvxw1m ��� � � � � ��
 � �gu+w1|�
 � ¢
}�~ p�
 � ,�� 0�mts{rq����s{��rqp'�C�1w1��s{knvJw#knm�s ~ p��xp���s{vJr�mo�1� vJ�;s ~ p'�O��uJr��=�2vx�nuJrqk (�u+sqknvxw�m$� � p�kn� ~ sqp�|
� �!s ~ p�� ~ uJrq�xp�vJ�ds ~ u4s �Iu��xvxr��O��uJr(�


 � ,�� 0 � �
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��~ p�rqp

�/C�,�� 0 ��� C � ,�� 0 ��C 
�,�� 0 , HC � ,�� 0 �*HC 
?, � 0�� � , � ¢�&>0

}�~ pAmq�1�Bp�romqrqkX��s ,',��
0#��vxrorqp�mq�Bvxw1|1mLsqv s ~ pAmo�1knw/vJ��s ~ p �O��uJr(� � p�knw1�9uJ�nkX�xw1p�| ,)uJwzs{k �
uJ�Xkn�xw1p�|10 � k�s ~ s ~ p mq�1kXwfv+��s ~ pAwO�1���np�vxwG¢ }�~ p sqvJs�u+�'mq�1kXwf��uJrqroknp�| � � s ~ p��O��uJr(�Om�kXm
s ~ p �1rqmos�� vx� p�wzs�vJ�ds ~ p�
 � ,�� 0�mosqrq�1��s{�1rop��C��w1��sqknvxw

� ���
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�

�� , � 0�J � � , � ¢�!>0



�P¥
� �xw1vJrqknw�� s ~ p ~ p�u��O� �O��uJr(��m ��s ~ p �1rovJs{vxw#��romos�� vx�
p�wzs�knm

��� � � �
¤
� �
!
�/G , �

!
�MJ-, �

!
� ��� $ , � ¢ �P¥ 0

��~ p�rqp �/C�knm�w1v � s ~ p'knwzs{p��xr{uJ�BvJ� �/C8¢ ��vx� � knw1kXw1��s ~ knm�kXw��Cvxro�=u+sqknvxw � kXs ~ s ~ p'kXmqv��xp���sqvxr
u:�8k�u+�G�=u4s{rqk �!p��np��
p�wOs , �Ow1v � w��CrqvJ� w1p���s{rovxw � p�s{u |�p���u�� � ¤ � 0

����� � � � ¥
	 � �/G � � J � � � ¤  ¥ � � ¥	� ¥x¥z¤ $ $ , � ¢ �#� 0

uJw1|�s ~ p�v���sqp�s���vx� � kXw�u+s{kXvxw , �Ow1v � w �Crqvx� ~ ���Bp�rovxw � p�s{u |�p���u�� � & � 0

�
� � , � G , � J � ¤ ���+0 � � ¥	�  ¥ � ¥	� �6¤ $ , � ¢ �6¤ 0

��knp��n|1m �+uJ�n��p�m;�Cvxrgs ~ p knw1|�k'��kn|1�1uJ�x�O��uJr(� �Iu��xvxrd��vx� �Bvxw1p�wzsqm �/G � � J"�6uJw1| ���x¢ � w�w1p���s{rovxw
� p�s�u�|1p���u�� ��s ~ p � p�u2� kXwOsqp�rquJ��sqknvxw
��vxw �xp�rosqm�u�w1p���s{rovxw!kXwOsqv u��1rqvJsqvxw ��~ kn�np�p�� kXsos{kXw1��uJw
p��Xp���s{rqvJw�uJw1|�uJwLuJwzs{k �Hw1p��8s{rqkXw1v�� � D � � , � 
 , HA���¢�h�s�s ~ p��C��w1|�uJ� p�wzs�u+�g�np �Jp�� �Is ~ knm�kXm
|1�1p sqv#s ~ p���vxw �xp�romqkXvxwAv+��u!|�v � w �O��uJr(��s{v�u+w ��� �O��u+r�� � ��p��
kXmqmoknvxw�v+��u=� � vJmqvxwG¢
&����Bp�rovxw � p�s{u |�p���u�� kXm u+w   %-, �>0"mt���
� p�sqro��rop ��p���s{kXvxw vJ�2s ~ p�w1p���sqrqvxw � p�s�u |1p���u���,)p+¢ �1¢
u��O��uJr��!sqr{uJw�mqkXsqknvxw#v+� G�� � sqvMG�G��'knw1mts{p�u+|�vJ�IG>J J sqv G�G>J�0�¢

h�����vxro|1knw��
s{v=u
rop���p�wzslrqp�mq�1��s � !�� �P¥ � �1s ~ p��Cr{uJ��s{kXvxw�v+�5s ~ p�wO�1���Xp�vxw�mq�1kXwL��u+rqrqkXp�| � �
�O��uJr(�!mq�1kXw1m�knm

�/G , �MJ-, � �
� ¥ � ¤J¥ � ¥ � �P¥ � , � ¢ � � 0

� w vJs ~ p�r � vxro|1m$� ¤J¥ � vJ��s ~ p!wO�1���np�vJwA@ m�mo�1knw knm���uJrqroknp�| � � s ~ p!�O��uJr��Amq�1kXw1m�¢ }�~ p!rqp8�
�
uJknw1kXw1��& ¥ � knm�p8���Bp���s{p�|Ls{v ��vJ�
p'�CrqvJ� s ~ p�vJr � k�s�uJ�gu+w1�x�1�nuJr�� vx�
p�wzs�u�vJ�ds ~ p��O��uJr��Om �
uJm � p��n�;u+m�s ~ p mq��knw1m�uJw1| vxr � kXs{uJ�GuJw��x�1��u+r��
vx� p�wzs{u vJ��s ~ p �x�n��vxw1m�¢

h�����vxro|1knw��!s{v#rqp���p�wOs�uJw1uJ�X��mqp�m � !�� ��¥ � �2s ~ p���vxwzs{rqk � ��sqknvxw�v+� mts{rquJw1�xp �O��u+r��Om's{v!s ~ p
wO�1���Xp�vxw<@ m�mq�1kXw�knm��xk �xp�w

� ��� � ¥	� � � ¥ � � � , � ¢ � � 0
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h���s ~ vJ�1� ~ s ~ kXm wO�1� � p�r kXm mo�=u+�n� �+s ~ p���p�wzs{r{u+� �+uJ�X�1p�knm[mqkX�xw1kX�1��uJwzs[��vJ�
��u+rqp�| s{v s ~ p�sqvJs�uJ�
mq��knw ��uJrorqkXp�| � � s ~ p#�O��uJr�� mq�1kXw1m�¢ ��p��zuJrq|��np�mom$�"s ~ p�rqp#kXm ~ kn� ~ �1w1��p�ros{uJknwzs�� u+mqmqv���knu+s{p�|
� kXs ~ s ~ kXm�w���� � p�r�¢ ��vxw1��p�row1m!u � vx��s   %-, �>0 � rqp�u2�Oknw1� � p ��sqr{uJ�Bvx��u4s{knvJw vJ��s ~ p�|�u+s{u�sqv
� � ¥ sqv=�Cvxrq� s ~ p�kXwOsqp��xrquJ�dknw �"�O��u+sqknvxw � ¢ ��¥ �GuJw�|��1w1��p�ros{uJknwzsqknp�m�knw s ~ p � � p �Jvx�n�8s{knvJw
vJ�ds ~ p mts{rq����s{��rqp �C�1w1��sqknvxw�m�uJ�n�G��vxwzs{rok � ��sqp's{v rqp�|1�1��p�|L��vxw���|1p�w1��p+¢

h�|�|1kXsqknvxw�u+��knw��Cvxro�=u4s{knvJw vJw
s ~ p�mq��knw#uJ�Xkn�xw��
p�wOs[v+�Gs ~ p��O��uJr��Om � k�s ~ rqp�mo�2p���s�sqv�s ~ p
wO�1���Xp�vxw mo�1knw ��vJ�
p�m5�Crqvx� rqp�mo�1�Xsqm"v � s{uJknw1p�|��Crqvx� s ~ p4&�� �����   p �8�2p�rqkX�
p�wOs u4s[i	�   = @ m
&$�[��h p��np���s{rovxw �H�1rqvJsqvxw���vx�X�nkX|1p�rlkXw#&�uJ� � ��rq� �?!'p�rq�
uJwz�x¢ }�~ p &$�[�����   mq�Bp���s{rqvJ�
p8�
s{p�rl|1p�s{p���s{m p��Xp���s{rqvJw1m'mq��u+sqsqp�rqp�|��Crqvx� u!�2vJ��uJrok)(�p�|�wO�1���Xp�vxw�s{uJrq�Jp�s uJw�|�|1p�sqp�rq� knw�p�mls ~ p
p�w�p�rq�+�Lu+w1|�s ~ p uJw��x�np's ~ rqvx�1� ~���~ kX� ~ s ~ p�p��Xp���s{rqvJw1mluJrop�|�p ��p���s{p�|G¢�£ ����vx� ��uJroknw1� s ~ p
|1kXmos{rok � �8s{knvJw�vJ�5mq��u4sqs{p�rqp�|�p��np���sqrqvxw1m��Cvxr�|1k'�2p�rop�wzsl�Bvx��u+rqk)(�u+s{kXvxw#mos{u+s{p�mlvJ�5s ~ p � p�u+� u+w1|
s ~ p=s�uJro�xp�s$�5knw8�Cvxrq�
u+s{kXvxw u � vx��s�s ~ p!mo�1knw vJ��s ~ p!�1rovJs{vJw ��uJw � p=|�p�|1�1��p�|G¢ il�1roknw1��kXsqm
��romos'ro�1w�� &�� �����   �1rqv���kn|�p�|�s ~ p���rqmts mqp���uJr{u4s{p |1p�s{p�rq� knw�u+sqknvxw�m�vJ�[s ~ p �Bvx��uJrok)(�u+s{kXvxw1m
vJ�Gs ~ pl�1� �8|1v � w�uJw�|!mosqr{uJw1�Jp�mqp�u��O��uJr(��m�¢ }�~ pl|�u+s{u�rop �xp�uJ�2s ~ u+s ��~ kn�Xp�s ~ p�mo�1knw1m vJ�gs ~ p
�1���+uJ�Xp�w1��pl�O��uJr��Om��Bvxknwzs�kXw=s ~ plm{uJ� pl|1kXrqp���s{kXvxw#uJm s ~ plv��Jp�r{u+�n�?wO�1���np�vxw#mq�1kXw���s ~ pl|1v � w
�+uJ�np�w1��p'�O��u+r��Om���uJroro�#u�mo�1knw#�Bvxknwzsqknw1� kXw!s ~ p'vJ�1�2vJmqkXsqp'|1knrop���s{knvJwG¢ }�~ p �Bvx��uJrok)(�u+s{kXvxw1m[vJ�
s ~ p�mqp�u �O��uJr��Om�u+rqplu+�n�I��vxw�mqknmts{p�wOs � kXs ~ (�p�rov � �#��� ¢��MkX�x�1rop � ¢ ¤ m ~ v � m�s ~ p�mq�1kXw#uJ�Xkn�xw1� p�wzs
vJ�ds ~ p mts{r{u+w1�xp �O��uJr��!uJm�u �C�1w���s{kXvxw�vJ�M£�*ovxr��+p�w �;¢

����� � $ � � � ��!	� � � ��� � ����� � � �%� �
� � � !	�

�Ap ~ u��xp�|1kXmq���1mqmop�|�s ~ p�mos{rquJw1�xp��O��uJr�����vxwzsqrqk � ��s{kXvxw�sqv!mqp��xp�rquJ�5p8���Bp�rokn� p�wzs�u+�Mv � �
mqp�r �+u � �Xp�m�¢ } v |�p�s{p�rq� knw1p#s ~ p���vxwzs{rok � ��sqknvxw]vJ��s ~ p mosqr{uJw1�Jp��O��uJr(� s{v s ~ p � ~ uJro�xpLu+w1|
�
uJ�xw1p�s{kn�[|1kXmosqrqk � ��s{kXvxw1m � kXs ~ knw s ~ p�wO�1���Xp�vxw �JkXsdkXm�w1p���p�mqm{u+ro��s{v�|�p �xp��nvx��mqvx� p[�Cvxrq�
uJ�nkXmq� ¢
}�~ p��nv � p�mosC��vxro|1p�r�uJ�
���nkXsq�1|1pl�Cvxr�p��Xp���s{rqvJw ��wO�1���np�vJwLmq��u+sqsqp�roknw1� �8knu s ~ p�p��np���s{rovx�
uJ�xw1p�s{kn�
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knwzsqp�r{u+��s{kXvxw#knm��xk �xp�w � �

��
 � �
� � �
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��~ p�rqp � �� kXm�s ~ p p��Xp���s{rqvJw sqr{uJw1mokXsqknvxw#���1rqrop�wzs
� �� �5HG � � G � , � ¢ �  0

}�~ plsqp�rq� m G uJw1| G��Iu+rqp�s ~ p'ilknrquJ� �:����vJ�
�Bvxw1p�wOs�mq�1kXw1vxrom�s ~ u4s�|1p�mo��rok � p�s ~ p'kXw1kXsqk�uJ�Iu+w1|
��w�u+�"p��np���sqrqvxw��grop�mo�2p���s{k �xp��X� ��uJw1| � � knmls ~ p ilknrquJ� �zuJ� �
u!�=u+sqrqk �?¢ }�~ p �1rqvJsqvxw�� � p�knw��
uJw�p ��sqp�w1|1p�|�mq��knw � � � ¤ ��uJrts{kX���np ����knp��n|1m�u�� vxrqp'��vx�
���np �=s{rquJw1mqk�s{kXvxw#���1rorqp�wOs

� �� �5HG-, � � 0�� � 
�
� � � C � 	 � � , �¤ ? � � 
� � � � C � 	�� � � = C =�� G-, � 0 $ , � ¢ �6¦ 0

��~ p�rqp � uJw1| ���MuJrqp�s ~ p=knw�kXs{knuJ��uJw1|A�1w�uJ� � ��� vx� p�wzs�u#vJ� s ~ p �1rovJs{vxw � ? � knm's ~ p
�
uJmom
vJ��s ~ p �1rqv+s{vxw�� � � = � �� � � � $ � = � ��uJw�| � kXm s ~ p�uJw1vx�
uJ�nvJ�1m��=u+�xw1p�sqkn��� vx�
p�wzs�¢ }�~ p
uJw1vJ�=uJ�Xvx�1ml�
uJ�xw�p�s{kX� � vx�
p�wzs'knmls ~ p |1k'�2p�rop�w1��p � p�s � p�p�wAs ~ p v � mqp�r �Jp�| �+�8rovx�
uJ�xw1p�s{kn�
r{u4s{knv�v+��s ~ p�p��np���sqrqvxw uJw1| s ~ p �+uJ�X�1p#vJ��p ��uJ��sq�X� s � v �1rqp�|1kn��s{p�| � � ilknrquJ�2@ m s ~ p�vxrt� vJ�
s ~ p�p��np���sqrqvxwG¢ � 
�
� � , C � 0�uJw1| � 
� � � , C � 0�uJrqp s ~ p��1rqv+s{vxw�ilkXr{uJ��uJw1| y uJ���nkMp��np���s{rovx�
uJ�xw1p�s{kn�
�Cvxro� �)uJ��s{vxrom$�grqp�mq�Bp���s{k'�Jp���� � ��~ kX� ~ u+rqp �C�1w1��s{kXvxw1m'vJ�[s ~ p mo�O��uJrqp�|A� vx� p�wzs{��� sqr{uJw1mt�Cp�r�¢
�Ap uJ�nmov��1mqp's ~ p   uJ� ~ m��Cvxro� �)uJ��s{vxrom$� ��~ kX� ~ uJrqp'�Xknw1p�uJr���vx� � kXw�u+s{kXvxw1m vJ�;s ~ p ilkXr{uJ�'u+w1|
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� � 	 knm[s ~ p��1rovJs{vJw
p��np���s{rokn���Cvxrq� �)u+��s{vJr u+w1| � � : kXm[s ~ p���rqvJsqvxw
�
uJ�xw�p�s{kX���Cvxrq� �)u+��s{vJr�¢ � w
��vJwOsqr{uJmts�sqv
s ~ p�ilkXr{uJ� u+w1| y uJ�1�nkG�CvJrq� �)uJ��s{vxrom$��s ~ p   uJ� ~ m @I�Cvxrq� �)u+��s{vJrqm ~ u��xp�� ~ ��mokn��u+�
knwzsqp�rq��rqp�s{u+s{kXvxw1m�¢ � w p��np���sqrqvxw�mq��u+sqsqp�roknw1� �gk�s'knm���vx� �
vJw��1r{uJ��s{kX��p s{v��1mop�s ~ p�kXw �Jp�romqp vJ�
s ~ p �CvJ�1rC�H�
vx� p�wzsq�1� sqr{uJw�mo�Cp�r�mo���1uJrqp�| � � � �8C ��� ¥ ¢ � w�s ~ p �Xkn� kXs�� � � ¥ � � p ~ u��xp
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��~ p�rqp 	 � kXmGs ~ p �1rqv+s{vxwA@ m;�=u+�xw1p�sqkn�"� vx� p�wzsduJw1| 	 � knmGs ~ p w1p���sqrqvxw<@ md�=u+�xw1p�sqkn�"� vx� p�wzs�¢
}�~ p�p��np���sqrqkn��uJw�|=�
uJ�xw1p�s{kn���Cvxro� �)uJ��s{vxrom�uJrop�s ~ p��IvJ�1rqkXp�r"s{rquJw1mo�CvJrq� m vJ�2s ~ p�� ~ uJro�xplu+w1|
�
uJ�xw1p�s{k)(�u+s{kXvxw!rquJ|1k�u+�2|1kXmosqrqk � ��s{kXvxw1m�� 
��	� ,�
20�uJw1|��

��
 �
,�
>0 �1rop�mq�Bp���s{k �xp���� �IvJ�;s ~ p�wO�1���np�vxw

knw�s ~ p £�rop�kXs��Cr{u+�
p+¢ }�~ p�£�rop�k�s-,Cvxr )o� rqkX��� � u+�n� * 0��CrquJ� p�kXm�u mq�Bp���k�uJ�d¡gvxrqp�wzs (��CrquJ� p�kXw
��~ kX� ~ s ~ p�rqp�kXmMw1v�s{rquJw1mo�Cp�r5vJ��p�w1p�ro�J�x¢ � w�s ~ p���uJmop�vJ��p���uJmts{kX� p��np���s{rovxw ��wO�1���np�vxw mq��u+sqsqp�roknw1� �
s ~ p�£ rqp�k�s��Cr{uJ� p'knm�s ~ p ��p�wOsqp�r ��vJ� �H�=uJmom��Cr{uJ� p'vJ�ds ~ p p��np���s{rovxw ��wO�1���np�vxw�mt��mos{p���¢

� wAs ~ p=w�vxw ��rop��nu+s{k �8kXmosqkn� �Xkn� kXs��2s ~ p
w������np�vxw p��np���s{rokn� �Cvxrq� �)uJ��sqvxr�kXm rqp��nu+s{p�|Asqv�s ~ p
rqv�vJsC��� p�uJw �Hmq�O��uJrop ,)ro�
m 0�� ~ uJrq�Jp�rquJ|1kX�1m�vJ�ds ~ p wO�1���Xp�vxw
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J � �
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� kXs ~ s ~ p ��vxw�|1kXsqknvxw#s ~ u+s�� 	 ,�� � � ¥ 0 � � �CvJr�s ~ p �1rqv+s{vxw�uJw1| ¥ �CvJr�s ~ p w1p��8s{rqvJwG¢ }�~ p
wO�1���Xp�vxw9�=uJ�Jw1p�sqkn���Cvxrq� �)uJ��s{vxr knm rqp���u+sqp�|9sqvAs ~ pLrov8vJsC��� p�uJw���mq�O��u+rqp#,)rq� m�0��
uJ�xw1p�s{kn�
r{u+|1kn�1m�v+��s ~ p w������np�vxw
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kX��uJro�X� �4s ~ p�w1p���sqr{uJ� � p�u2� �Cvxrq� �)uJ��s{vxrom
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h�����vxro|1knw�� sqv s ~ p ��vxw�mqp�r �+u+s{kXvxw�vJ�Mp�w1p�ro�J� uJw1|�� vx� p�wzs{�1� �
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uJw1|
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��vxrguJw p���uJmts{kn��mq��u+sqsqp�rqkXw1���1rqv���p�mqm �4s ~ p"p�w1p�rq�J� �H�
vx� p�wzsq�1� � � �xp���s{vJrGs{r{u+w1mo�Cp�rgmq�O��uJrop�|
� p�s � p�p�w�s ~ p knw���kn|�p�wzs�uJw1| p�� p�ro�xp�wzs�p��Xp���sqrqvxw�kXm�knw �+uJrqknuJwzs�� � k�s ~ u �Ju+�n�1p'vJ�
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��~ p�rqp 
 knm�s ~ p u+w1�x�np � p�s � p�p�w�s ~ p�knw�kXs{knuJ�guJw�|L��w�uJ�d� vx�
p�wzs{�1� knw s ~ p���u � �Cr{uJ� p�u+w1|
� p��
u2�Jpls ~ p�uJ�1�1rov ��kX�=u4s{knvJw!s ~ u+s ��� �G¢

�Ap���u+w�uJ�nmov=p8����rqp�momls ~ p�p�w1p�rq�J� �H�
vx� p�wzsq�1� � � �Jp���sqvxr�sqr{uJw1mt�Cp�r�mq�O��uJrop�|�knw s{p�rq� m
vJ� s ~ p mos�u4s{knvJw�uJro��s{uJrq�xp�s��1rovJs{vxw u+w1| mq��u4sqs{p�rqp�|j��rqvJsqvxwG¢ } v kXw1|1kn��u+s{pAs ~ p p�w1p�ro�J� �
� vx�
p�wzs{�1� � � �Jp���sqvxr�s{rquJw1mo�Cp�r�knw#s ~ p �1rov8��p�mom$� � p |1p���w1p C � � ,�� $ �C 0 � ��~ p�rop

� � � � � � � � � � � � �� , � ¢�$  0
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uJw1|

� � �� � � �� � � , � ¢�$ ¦ 0

} u2�Oknw1��s ~ p�mo�O��uJrqp�vJ�7�"���1u+s{kXvxw � ¢%$ ¦ �Jk'�xp�m

C � � � �� � � �� � � �� , � ¢�$ & 0

mqkXw1��p ��kXm�mos{u+s{kXvxw�uJrt�#uJw1| ~ uJm (�p�rqv � vx�
p�wzs{�1� ¢   vx� ��knw1�'�"�O��u+sqknvxw � ¢�$ & �Cvxr � � ��knp��n|1m
� � � � C � , � �� � , � ¢�$ ! 0

  � � mos{k�s{��sqknw1� �"�O��u+sqknvxw � ¢�$ !�knwzs{v �"�O��u+sqknvxw � ¢�$  ��xk'�Jp�m

� � � C � , � �� � � � � , � ¢" ¥ 0

  vx� ��knw1�'�"�O��u+sqknvxw � ¢" ¥ �Cvxr � � � C � � � � ��knp��n|1m
� � � ¤ � � � � , � ¢" � 0
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�"��uJmts{kX��mq��u4sqs{p�rqkXw1��v+��uJw p��Xp���s{rqvJw�� � �d�Crovx� u�wO�1���Xp�vxw���� �dknm'|�p�mq��rqk � p�|As{v��Xv � p�mts
vxro|1p�r � ��s ~ p
��p��8w��=uJw |1knuJ�xr{u+�
m�knw �Mkn�J�1rqp � ¢"��¢ }�~ p mo��u+sos{p�roknw1� knm'|�p�mq��rqk � p�| � ��s ~ p
knwzsqp�ro�Cp�rqp�w1��p�vJ�?s � v�knwzs{p�r{uJ��s{knvJw1m$�Op��Xp���s{rqvJ�=uJ�Jw1p�sqkn��uJw�|
w1p���s{rquJ� � p�u2�I¢ }�~ p�p��np���sqrqvx�
uJ� �
w1p�s{kn��knwzs{p�r{uJ��s{knvJwLknm��
p�|1k�u4s{p�| � ��u=� ~ v+s{vxw�� � � ��~ kn�Xp�s ~ p w1p���s{rquJ� � p�u2��knwzs{p�r{uJ��s{kXvxwLkXm
� p�|1knu+s{p�| � ��u�w1p���s{rquJ� � p�u2���Jp���sqvxr � vxmovxw�� ����¢

}�~ p � p�u2� �Cvxro��p � � p�knw���u � k �8p�| �Jp���sqvxr uJw1| u:�8k�uJ� � �Jp���sqvxr kXwOsqp�rquJ��sqknvxw��[|1v�p�m w1v+s
��vJw1mqp�r �xp���uJrokXs��J¢ }�~ p |1k'�2p�rop�w1��p � p�s � p�p�w�u:�8knuJ� �Jp���sqvxrqm�uJw1|
�Jp���sqvxrqm�knm s ~ p p �2p���s�vJ�MuJw
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knw �Jp�rqmoknvxw vJ�2s ~ p���v�vxro|1knw�u4s{p�mo��mts{p�� ,C��uJrqk�s���sqr{uJw1mt�Cvxrq�
u+sqknvxw10dvxw s ~ p�kXr"��v�vxrq|�knw�u+sqp�mTS�kE¢ p+¢'�

� D � � , � ¢" ¤ 0
� D � � , � ¢" #� 0

U D � U � , � ¢" � 0

%�w�|1p�r s ~ kXm kXw �Jp�romqknvJw���u+w=vxro|1knw�u+ro� �Jp���sqvxrDV knm[s{rquJw1mo�CvJrq� p�| knwzs{v�kXs{m[w1p��zu+sqk'�xp � ��~ p�rqp�uJm
s ~ p���v8vJrq|1kXw�u+s{p�m�vJ�MuJwLu+��knuJ� �Jp���s{vxr �juJrqp'�1w�� ~ uJw1�xp�| � �#s ~ p�kXw �xp�romqkXvxwWS�k ¢ pJ¢ �

V D �MV , � ¢" $>0
� D � � , � ¢" # 0

� w vJs ~ p�r � vxrq|�m$��uJw u:�8k�uJ� �xp���sqvxr � p ~ u��xp�m �nk��Jp�u��Jp���s{vxr"p8����p���s[s ~ u+s[kXsMknm5kXw �Ju+rqk�u+wOsM�1w1|1p�r
s ~ p�kXw �xp�romqkXvxw�v+�Mk�s{m���v�vxro|1knw�u4s{p'u:�8p�m�¢

h���uJrokXs��Nsqr{uJw1mt�Cvxrq�
u+sqknvxw �1rov8|��1��p�m s ~ p�m{uJ� p�p �2p���sLuJm��nv�v>�Oknw�� knwzs{v]u �
kXrqrqvJr�¢
� s�rqp��xp�rqmqp�m�s ~ p's{rqu��Jp��g|1kXrqp���s{kXvxw!vJ�Mu mq��knw1w1kXw1��v � *op���s�uJ�1��rqvzuJ� ~ knw1� s ~ p �
kXrqrqvJr � k�s ~ vx�8s
rqp��xp�rqmqkXw1��s ~ p[|1kXrqp���s{kXvxw vJ��rovJs�u4s{knvJwG¢;��vxrgp ��uJ� �1�np �4u�rokn� ~ sC� ~ uJw�|1p�|�v � *op���s � kn�X�J�1rov8|1����p u
� knrqrovxrC�Hkn�
uJ�xp ��vx�1wzsqp�rq�1uJros�s ~ u+s knm �np�� s(� ~ uJw1|1p�|G¢"£ � |1p���w1kXsqknvxw �8u�rqkX� ~ s(� ~ uJw1|1p�|=��uJrts{kX���np
knm vxw1p�s ~ u4s�rovJs�u+sqp�m knw s ~ p�|1knrop���sqknvxw
vJ�Gs ~ p���w��xp�rom�vJ�Gs ~ p�rokn� ~ s ~ uJw1| ��~ kn�Xp�sqr{u��xp��nkXw1��kXw
s ~ p�|�knrqp���sqknvxw#vJ�ds ~ p s ~ �1� � ¢   kX�
kX��uJro�X� �8u��Xp�� s(� ~ uJw1|�p�|���uJrts{kn���nplrovJs�u4s{p�m�kXw#s ~ p'vx���2vxmokXsqp
|1kXrqp���s{kXvxwG¢5h�����vJrq|1kXw1��s{v ��uJrqk�s�� ��vxw1mqp�r �+u+sqknvxw�� �np�� s(��uJw�| rokn� ~ s(� ~ uJw1|�p�|]��uJrosqkn���np�m ~ u��Jp
kn|�p�wzs{kX��uJ�GkXwzs{p�rquJ��sqknvxw#rqu+s{p�m�¢



¤x¤
} v � p!�1uJrqk�s�� � ��knvx�nu+s{kXw1� �gs ~ p ����p �8� ~ uJw��xp�� �1mos knw �xvx� �xp!p�kXs ~ p�r V9, �+0 � � , � 0�vJr

� , �+0 � V , � 0���vx�1�1�Xknw1��� ��~ p�rqp V�rqp��1rqp�mqp�wzsqm � p�u ���xp���sqvxrl��vJ�1�1�nkXw1�!u+w1| � rop��1rop�mop�wzs{m
� p�u2� u:�8knuJ����vx�1�1�Xknw1�1¢ }�~ p � p�u2� �xp���sqvxr[��vx�1���nknw��'vJ�2s ~ p�p��Xp���sqrqvxw kXm"mq�1�1��rqp�momqp�| � p���uJ�1mop
� � �[moknw � 
 � � ¥	� ¥z¦ � � � ,)mop�p } u � �np � ¢ ¤ 0�¢d��vJw1mqp�����p�wzs{��� �M�1uJrqk�s�� � ��knvx�nu+s{kXw1�=p��np���s{rovxw
mq��u+sqsqp�roknw1� kXm!�
vJmos#mop�w1mokXs{k �xp�sqv s ~ p���u+mqp ��~ p�rqp�s ~ p � p�u �Nu:�8k�u+����vJ�1�1�nkXw1� kXm=s{v s ~ p
p��Xp���s{rqvJwLuJw�|�s ~ p � p�u2� ~ uJ|�rqvxw1kX�'knwzs{p�r{uJ��s{kXvxw�knm �xp���sqvxr�knw�� ~ uJrquJ��sqp�r�¢

}�~ pAmq��u4sqs{p�rqkXw1�9u+�
�1�XkXsq�1|1p�vJ� uJwfp��np���s{rovxw �H�1rqvJsqvxw knwzs{p�r{uJ��s{knvJw��'uJmomqv���k�u4s{p�| � kXs ~
�MkX�x�1rqp � ¢���knm

� � ��
 , �
�
$ , � ¢" ¦ 0

��~ p�rqp ��
 kXm�s ~ p�p��np���sqrqvx�
uJ�xw1p�s{kX�lknwzs{p�r{uJ��s{kXvxw uJ�
���nkXsq�1|1p'u+w1| �
�
kXm�s ~ p � p�u2��knwzsqp�rC�

uJ��s{knvJw uJ�
���nkXsq�1|1p+¢ }�~ p�s{p�rq� �
�
knm�vJ� sqp�w w1p��J�np���s{p�| moknw1��p k�s�knm�rovx�1� ~ �X� ��¥ � s{kn� p�m

mq�
uJ�X�np�r�s ~ uJw ��
 u+s
��� � � ! p�� � ¢ }�~ p ��rqvxmomlmqp���sqknvxw�kXm��1rovx�Bvxrosqknvxw�u+�;sqv=s ~ p mq�O��uJrop
vJ�ds ~ p mo��u+sos{p�roknw1� uJ� �1�XkXs{��|1p
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  kX�
kX��uJro�X� ��s ~ p s{p�rq�  �
�
 �'knm�w1p��x�Xkn�xk � �np+¢ }�~ p p��Xp���sqrqvx�
uJ�xw�p�s{kX��kXwOsqp�rquJ��sqknvxw���vxw1mop�r �Jp�m

��uJrokXs��9uJw1| ~ p�w1��p�kXsqm!mq��u+sqsqp�roknw1�]uJ� �1�nk�s{�1|�p ��
 knm!u �xp���s{vxr�kXwOsqp�rquJ��sqknvxwG¢   knw���p�s ~ p
� p�u2��knwzs{p�r{uJ��s{knvJw���knvx�nu+s{p�m���u+rqkXs�� �?k�s{m�mo��u+sos{p�rqknw��#uJ� �1�nk�s{�1|1p �

�
~ uJm � vJs ~ �xp���s{vxr u+w1|

u:�8k�u+� � �Jp���s{vxr5��knp���p�m�¢ � s[kXm[�1rqvx�Bvxrts{knvJw�uJ�8sqv's ~ p�|1k �?p�rqp�w���p � p�s � p�p�w#u��Jp���sqvxr uJw1| uJw
u:�8k�uJ�
�xp���sqvxr$��V � ��¢ }�~ p���rovxmqm[s{p�rq� kXw �"�O��u+sqknvxw � ¢" #&'knm"s ~ p�rqp��Cvxrqp�u mq�1� vJ�?u��xp���s{vxr � �Jp���sqvxr
��rovxmqm ���1rov8|��1��s�u+w1|�u �xp���s{vJrC� u+��knuJ� � �xp���s{vJr=��rovxmqm ���1rov8|��1��s�¢ }�~ p���rovxmqm ���1rov8|1����s#vJ�'s � v
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�xp���sqvxrqm�knm�uJw�u+��knuJ� � �xp���s{vJr ��~ kn�npls ~ p���rqvxmomC�H�1rqv�|1�1��s�vJ�5u �Jp���sqvxr�uJw1|�u+w�u:�8k�u+� � �Jp���s{vxr�kXm
u �xp���sqvxr�¢   v#s ~ p���rqvxmomls{p�ro� kXml�1rqvJ�2vxrts{kXvxw�uJ�;s{v!s ~ p�|1k'�2p�rop�w1��p � p�s � p�p�wAu �xp���s{vJr�u+w1|
uJwLu:�8k�uJ� � �xp���sqvxr�¢ � w s ~ p�� knrqrovxr�p �8�Bp�rokn� p�wzs��Is ~ p �xp���sqvxr�kXw s ~ p���rqvxmom�s{p�rq� � kX�n�g� ~ uJw��xp
mqkX�xw1m � ��s�s ~ p'u:�8knuJ� � �xp���s{vxr � kn�X��w1vJs�¢ }�~ p�rop��Cvxrop � � p���uJ�1mqp�s ~ p � p�u �
kXwOsqp�rquJ��sqknvxw �8kXvx��u4s{p�m
��uJrokXs�� �xs ~ p���rovxmqm"sqp�rq� knw'�"�O��u+s{kXvxw � ¢" #& � kn�n� � p�|1k �?p�rqp�wOs[kXw�s ~ p�� knrorqvxr5p8�8�2p�rqkn� p�wzs�¢ � w
��uJrokXs�� � ��kXvx��u+sqknw1�#p��np���s{rovxw mo��u+sos{p�roknw1���;s ~ p=� knrorqvxr � p�uJmo�1rqp��
p�wzs knm��
uJ|1p � � rqp��xp�rqmqkXw1�
s ~ p � p�u+� ~ p��Xkn��kXs��x¢ }�~ p���rqvxmom�sqp�rq� ��uJw � p |1p�s{p�rq� knw1p�|�p8���Bp�rokn� p�wzs�u+�n�X� � ����vx� ��uJroknw1�
s ~ p ��rqvxmom�mop���s{knvJw1m�v+�8s ~ p �Bvx�nuJrqk (�p�|'p��np���s{rovxw � p�uJ� � kXs ~ �2vxmokXsqk'�xp uJw�|�w1p��zu+sqk'�xp ~ p��nkX��kXsqknp�m�¢
h�w�uJmo��� �
p�s{rt� � ���+��uJw � p �CvJrq� p�| � � s{u2�Oknw1��s ~ p |1k �?p�rqp�w���p v �Jp�rds ~ p mq�1� vJ��s ~ p ~ p��Xkn��kXs��
|1p��2p�w1|1p�wzs�mq��u+sqsqp�rqkXw1� ��rqvJmqm�mqp���s{kXvxw1m
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��~ p�rqp � � uJw1| ��� uJrqp�s ~ p�rqkX� ~ s(� ~ uJw1|1p�|
u+w1|
�Xp�� sC� ~ uJw�|1p�| ~ p��nkn��kXs���|1p��Bp�w�|1p�wzs mq��u4sqs{p�rqkXw1�
��rovxmqm'mop���s{knvJw1m$�grop�mq�Bp���s{k �xp����x¢ � w�sqp�ro�
mlv+� mo��u+sos{p�rqknw���uJ�
���nkXsq�1|1p�m$�2s ~ p uJmt�8� � p�s{rt����uJw
� p � rokXsos{p�w uJm
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��~ p�rqp � kXm�s ~ p �nvJw1�xkXsq�1|1kXw�uJ�B�2vx�nuJrqk (�u+sqknvxw
vJ�ds ~ p���knrts{��uJ�?� ~ vJsqvxw
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� � � $ � rqp��1rqp�mqp�wzsqm#uA�1rovJs{vJw �NvJr=u�w1p��8s{rqvJw � ��u+w1| 
 knm s ~ p���u � vxrqu+s{vxrt� p��np���s{rovxw
mq��u+sqsqp�roknw1� uJw1�J�npJ¢ �"�O��u+sqknvxw � ¢ ¦ � ��u+w � p � rqkXsos{p�w kXw u � vxrop'��vx� ��uJ��s��CvJrq�
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1000000*Acharge_IPM1I02, Asymmetry (ppm) vs. theta
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Aq =  184.86 +  -664.69 sin (2x+ 158.77) +  311.90 sin (4x+ 149.27)

1000*Ax_IPM1I02, Dx (um) vs. theta
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1000*Ay_IPM1I02, Dy (um) vs. theta
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RHWP scan, Run 28126, IHWP IN, IPM1I02
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Acharge_QPD (ppm) vs. Position (in)
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PC X Steering Scan, Run 28070
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Acharge_QPD (ppm) vs. Position (in)
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PC X Birefringence Scan, Run 28086
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 / ndf 2χ   1777 / 89
Prob       0
p0        0.0692± 0.3082 

 / ndf 2χ   1777 / 89
Prob       0
p0        0.0692± 0.3082 

Octant 4

run
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 / ndf 2χ   3155 / 89
Prob       0
p0        0.07364± 0.9416 

 / ndf 2χ   3155 / 89
Prob       0
p0        0.07364± 0.9416 

Octant 5

run
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 / ndf 2χ   7023 / 89
Prob       0
p0        0.06973±  1.11 

 / ndf 2χ   7023 / 89
Prob       0
p0        0.06973±  1.11 

Octant 6

run
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 / ndf 2χ   1938 / 89
Prob       0
p0        0.07559± 0.534 

 / ndf 2χ   1938 / 89
Prob       0
p0        0.07559± 0.534 

Octant 7

run
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 / ndf 2χ   2668 / 89
Prob       0
p0        0.06858± 0.6058 

 / ndf 2χ   2668 / 89
Prob       0
p0        0.06858± 0.6058 

Octant 8
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 / ndf 2χ  0.9949 / 6
Prob   0.9858

p0        0.1546± 0.5412 
p1        0.2068± -0.1265 

 / ndf 2χ  0.9949 / 6
Prob   0.9858

p0        0.1546± 0.5412 
p1        0.2068± -0.1265 

 / ndf 2χ   1.01 / 6
Prob   0.9852

p0        0.1537± 0.5437 
p1        0.2032± -0.1223 

 / ndf 2χ   1.01 / 6
Prob   0.9852

p0        0.1537± 0.5437 
p1        0.2032± -0.1223 

nbm before crude dt

nbm after crude dt
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 / ndf 2χ  2.703 / 6
Prob   0.8451

p0        0.253± 0.9808 
p1        0.3837± -0.0348 

 / ndf 2χ  2.703 / 6
Prob   0.8451

p0        0.253± 0.9808 
p1        0.3837± -0.0348 

 / ndf 2χ  2.709 / 6

Prob   0.8444

p0        0.2529± 0.9769 
p1        0.3839± -0.04156 

 / ndf 2χ  2.709 / 6

Prob   0.8444

p0        0.2529± 0.9769 
p1        0.3839± -0.04156 

nbm before crude dt

nbm after crude dt
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 / ndf 2χ  0.4607 / 6
Prob   0.9983
p0        4.858± -14.18 

p1        6.445± 0.04005 

 / ndf 2χ  0.4607 / 6
Prob   0.9983
p0        4.858± -14.18 

p1        6.445± 0.04005 

 / ndf 2χ  0.4752 / 6
Prob   0.9981
p0        4.856± -14.22 

p1        6.441± 0.02481 

 / ndf 2χ  0.4752 / 6
Prob   0.9981
p0        4.856± -14.22 

p1        6.441± 0.02481 

nbm before crude dt

nbm after crude dt

phi (degree)
0 50 100 150 200 250 300

th
et

ay
 s

lo
p

e 
(%

/m
r)

-20

-15

-10

-5

0

5

10

15

20

25

 / ndf 2χ   3.08 / 6
Prob   0.7987
p0        3.335± 1.429 
p1        4.912± 3.357 

 / ndf 2χ   3.08 / 6
Prob   0.7987
p0        3.335± 1.429 
p1        4.912± 3.357 

 / ndf 2χ  3.105 / 6
Prob   0.7956
p0        3.327± 1.467 
p1         4.91± 3.376 

 / ndf 2χ  3.105 / 6
Prob   0.7956
p0        3.327± 1.467 
p1         4.91± 3.376 

nbm before crude dt

nbm after crude dt
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 / ndf 2χ  3.452e-07 / 7

Prob       1

p0        0.7765± 0.0001638 

 / ndf 2χ  3.452e-07 / 7

Prob       1

p0        0.7765± 0.0001638 

 / ndf 2χ  3.25e-07 / 7

Prob       1

p0        0.7756± 0.0001599 

 / ndf 2χ  3.25e-07 / 7

Prob       1

p0        0.7756± 0.0001599 

nbm before crude dt

nbm after crude dt
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 / ndf 2χ   28.1 / 7

Prob   0.0002108

p0        0.0001308± -0.001111 

 / ndf 2χ   28.1 / 7

Prob   0.0002108

p0        0.0001308± -0.001111 

 / ndf 2χ  65.15 / 7

Prob   1.403e-11

p0        0.0001304± 0.002004 

 / ndf 2χ  65.15 / 7

Prob   1.403e-11

p0        0.0001304± 0.002004 

nbm before crude dt

nbm after crude dt
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 / ndf 2χ  9.376 / 6
Prob   0.1535

p0        0.2107± -0.2989 
p1        0.3093± -0.7463 

 / ndf 2χ  9.376 / 6
Prob   0.1535

p0        0.2107± -0.2989 
p1        0.3093± -0.7463 

 / ndf 2χ  9.206 / 6

Prob   0.1623

p0        0.1127± 3.535e-05 
p1        0.1673± -0.2728 

 / ndf 2χ  9.206 / 6

Prob   0.1623

p0        0.1127± 3.535e-05 
p1        0.1673± -0.2728 

cp before crude dt

cp after crude dt
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 / ndf 2χ  3.231 / 6
Prob   0.7794

p0        0.241± -0.9643 
p1        0.3278± 0.425 

 / ndf 2χ  3.231 / 6
Prob   0.7794

p0        0.241± -0.9643 
p1        0.3278± 0.425 

 / ndf 2χ  3.859 / 6
Prob   0.6958

p0         0.38± -1.203 
p1        0.5047± -0.1185 

 / ndf 2χ  3.859 / 6
Prob   0.6958

p0         0.38± -1.203 
p1        0.5047± -0.1185 
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cp after crude dt
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 / ndf 2χ  7.198 / 6
Prob   0.3029
p0        2.748± 0.4172 
p1        4.082± -5.725 

 / ndf 2χ  7.198 / 6
Prob   0.3029
p0        2.748± 0.4172 
p1        4.082± -5.725 

 / ndf 2χ  7.776 / 6
Prob   0.255
p0        4.844± 3.181 
p1         6.82± 13.15 

 / ndf 2χ  7.776 / 6
Prob   0.255
p0        4.844± 3.181 
p1         6.82± 13.15 
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cp after crude dt
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 / ndf 2χ  3.132 / 6
Prob   0.7921
p0        9.088± 22.15 

p1        11.61± -0.003142 

 / ndf 2χ  3.132 / 6
Prob   0.7921
p0        9.088± 22.15 

p1        11.61± -0.003142 

 / ndf 2χ  1.633 / 6
Prob   0.9501
p0        6.389± -8.294 

p1        8.648± -3.556 

 / ndf 2χ  1.633 / 6
Prob   0.9501
p0        6.389± -8.294 

p1        8.648± -3.556 
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 / ndf 2χ  8.815 / 7
Prob   0.2662
p0        0.3373± 1.167 

 / ndf 2χ  8.815 / 7
Prob   0.2662
p0        0.3373± 1.167 

 / ndf 2χ  10.07 / 7
Prob   0.1847
p0        0.357± 1.256 

 / ndf 2χ  10.07 / 7
Prob   0.1847
p0        0.357± 1.256 
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cp after crude dt
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 / ndf 2χ   3.97 / 7

Prob   0.7832

p0        0.0018± -0.001568 

 / ndf 2χ   3.97 / 7

Prob   0.7832

p0        0.0018± -0.001568 

 / ndf 2χ  3.325 / 7

Prob   0.8534

p0        0.001569± 0.001597 

 / ndf 2χ  3.325 / 7

Prob   0.8534

p0        0.001569± 0.001597 
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cp after crude dt
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 / ndf 2χ   1.01 / 6
Prob   0.9852

p0        0.1537± 0.5437 
p1        0.2032± -0.1223 

 / ndf 2χ   1.01 / 6
Prob   0.9852

p0        0.1537± 0.5437 
p1        0.2032± -0.1223 

 / ndf 2χ  1.142 / 6

Prob   0.9796

p0        0.1139± 0.4075 
p1        0.1522± -0.09636 

 / ndf 2χ  1.142 / 6

Prob   0.9796

p0        0.1139± 0.4075 
p1        0.1522± -0.09636 
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 / ndf 2χ  4.426 / 6
Prob   0.6192

p0        0.2529± 0.8721 
p1        0.3839± -0.222 

 / ndf 2χ  4.426 / 6
Prob   0.6192

p0        0.2529± 0.8721 
p1        0.3839± -0.222 

 / ndf 2χ  2.899 / 6
Prob   0.8214

p0        0.1742± 0.4209 
p1        0.2547± -0.05521 

 / ndf 2χ  2.899 / 6
Prob   0.8214

p0        0.1742± 0.4209 
p1        0.2547± -0.05521 
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 / ndf 2χ  0.4752 / 6
Prob   0.9981
p0        4.856± -14.22 

p1        6.441± 0.02481 

 / ndf 2χ  0.4752 / 6
Prob   0.9981
p0        4.856± -14.22 

p1        6.441± 0.02481 

 / ndf 2χ  3.788 / 6
Prob   0.7053
p0        0.8607± 3.296 
p1        1.179± 1.739 

 / ndf 2χ  3.788 / 6
Prob   0.7053
p0        0.8607± 3.296 
p1        1.179± 1.739 
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 / ndf 2χ  3.105 / 6
Prob   0.7956
p0        3.327± 1.467 
p1         4.91± 3.376 

 / ndf 2χ  3.105 / 6
Prob   0.7956
p0        3.327± 1.467 
p1         4.91± 3.376 

 / ndf 2χ   6.56 / 6
Prob   0.3635
p0        2.578± -22.65 
p1         3.77± -2.968 

 / ndf 2χ   6.56 / 6
Prob   0.3635
p0        2.578± -22.65 
p1         3.77± -2.968 
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 / ndf 2χ  7.202 / 9
Prob   0.6161
p0        0.3831± 0.2821 

Octant 3  / ndf 2χ  6.556 / 9
Prob   0.6832
p0        0.183± 0.3309 

 / ndf 2χ  6.556 / 9
Prob   0.6832
p0        0.183± 0.3309 
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 / ndf 2χ  10.44 / 9
Prob   0.3158
p0        0.373± -0.8584 

 / ndf 2χ  10.44 / 9
Prob   0.3158
p0        0.373± -0.8584 

Octant 4  / ndf 2χ  8.171 / 9
Prob   0.5171
p0        0.1786± -0.02357 

 / ndf 2χ  8.171 / 9
Prob   0.5171
p0        0.1786± -0.02357 
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 / ndf 2χ  14.59 / 9
Prob   0.1029
p0        0.3956± 0.6379 

 / ndf 2χ  14.59 / 9
Prob   0.1029
p0        0.3956± 0.6379 

Octant 5  / ndf 2χ  16.28 / 9
Prob   0.06132
p0        0.1886± 0.7396 

 / ndf 2χ  16.28 / 9
Prob   0.06132
p0        0.1886± 0.7396 
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 / ndf 2χ  8.874 / 9
Prob   0.449
p0        0.3756± 0.05091 

 / ndf 2χ  8.874 / 9
Prob   0.449
p0        0.3756± 0.05091 

Octant 6  / ndf 2χ  419.9 / 9
Prob       0
p0        0.1796± 1.776 

 / ndf 2χ  419.9 / 9
Prob       0
p0        0.1796± 1.776 
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 / ndf 2χ  9.781 / 9
Prob   0.3685
p0        0.4105± 0.6308 

 / ndf 2χ  9.781 / 9
Prob   0.3685
p0        0.4105± 0.6308 

Octant 7  / ndf 2χ  7.139 / 9
Prob   0.6227
p0        0.1953± 0.7012 

 / ndf 2χ  7.139 / 9
Prob   0.6227
p0        0.1953± 0.7012 
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 / ndf 2χ   3.36 / 9
Prob   0.9483
p0        0.3681± 0.2072 

 / ndf 2χ   3.36 / 9
Prob   0.9483
p0        0.3681± 0.2072 

Octant 8  / ndf 2χ  15.87 / 9
Prob   0.06958
p0        0.1755± -0.004796 

 / ndf 2χ  15.87 / 9
Prob   0.06958
p0        0.1755± -0.004796 
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 / ndf 2χ  11.16 / 6
Prob   0.08349

p0        0.1035± 0.2981 
p1        0.1331± -0.145 

 / ndf 2χ  11.16 / 6
Prob   0.08349

p0        0.1035± 0.2981 
p1        0.1331± -0.145 

 / ndf 2χ   9.11 / 6

Prob   0.1675

p0        0.1127± 0.003262 
p1        0.1673± -0.2779 

 / ndf 2χ   9.11 / 6

Prob   0.1675

p0        0.1127± 0.003262 
p1        0.1673± -0.2779 
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 / ndf 2χ  77.75 / 6

Prob   1.041e-14

p0        0.06217± -0.9891 
p1        0.08739± 0.4363 

 / ndf 2χ  77.75 / 6

Prob   1.041e-14

p0        0.06217± -0.9891 
p1        0.08739± 0.4363 

 / ndf 2χ  7.507 / 6
Prob   0.2765

p0        0.2899± -1.224 
p1        0.4072± 0.01711 

 / ndf 2χ  7.507 / 6
Prob   0.2765

p0        0.2899± -1.224 
p1        0.4072± 0.01711 
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 / ndf 2χ  3.235 / 6
Prob   0.7788
p0        2.966± -10.84 

p1        4.015± -1.355 

 / ndf 2χ  3.235 / 6
Prob   0.7788
p0        2.966± -10.84 

p1        4.015± -1.355 

 / ndf 2χ  7.539 / 6
Prob   0.2738
p0        4.844± 3.064 
p1         6.82± 13.31 

 / ndf 2χ  7.539 / 6
Prob   0.2738
p0        4.844± 3.064 
p1         6.82± 13.31 

nbm
cp

phi (degree)
0 50 100 150 200 250 300

th
et

ay
 s

lo
p

e 
(%

/m
r)

-60

-40

-20

0

20

40

 / ndf 2χ  1.625 / 6
Prob   0.9508
p0        3.538± 4.237 
p1         5.19± -2.835 

 / ndf 2χ  1.625 / 6
Prob   0.9508
p0        3.538± 4.237 
p1         5.19± -2.835 

 / ndf 2χ  1.633 / 6
Prob   0.9501
p0        6.389± -8.294 
p1        8.648± -3.556 

 / ndf 2χ  1.633 / 6
Prob   0.9501
p0        6.389± -8.294 
p1        8.648± -3.556 
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 / ndf 2χ  6.114e-07 / 7

Prob       1

p0        0.8248± -0.0001474 

 / ndf 2χ  6.114e-07 / 7

Prob       1

p0        0.8248± -0.0001474 

 / ndf 2χ  10.07 / 7
Prob   0.1847
p0        0.357± 1.256 

 / ndf 2χ  10.07 / 7
Prob   0.1847
p0        0.357± 1.256 
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 / ndf 2χ  19.61 / 7

Prob   0.006477

p0        0.0001532± 0.002382 

 / ndf 2χ  19.61 / 7

Prob   0.006477

p0        0.0001532± 0.002382 

 / ndf 2χ  3.325 / 7

Prob   0.8534

p0        0.001569± 0.001597 

 / ndf 2χ  3.325 / 7

Prob   0.8534

p0        0.001569± 0.001597 
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 / ndf 2χ  7.277 / 5

Prob   0.2008

p0        0.1035± 0.271 

p1        0.1627± -0.265 

p2        0.4741± 0.6471 

 / ndf 2χ  7.277 / 5

Prob   0.2008

p0        0.1035± 0.271 

p1        0.1627± -0.265 

p2        0.4741± 0.6471 

 / ndf 2χ  8.968 / 5

Prob   0.1103

p0        0.1215± 0.02036 

p1        0.1715± -0.291 

p2        0.5545± 1.356 

 / ndf 2χ  8.968 / 5

Prob   0.1103

p0        0.1215± 0.02036 

p1        0.1715± -0.291 

p2        0.5545± 1.356 

nbm
cp

phi (degree)
0 50 100 150 200 250 300

y 
sl

o
p

e 
(%

/m
m

)
-4

-3

-2

-1

0

1

2

3

 / ndf 2χ  8.193 / 5

Prob   0.1459

p0        0.1127± -0.696 

p1        0.1413± -0.3838 

p2        0.3605± 2.665 

 / ndf 2χ  8.193 / 5

Prob   0.1459

p0        0.1127± -0.696 

p1        0.1413± -0.3838 

p2        0.3605± 2.665 

 / ndf 2χ  3.802 / 5

Prob   0.5783

p0        0.4101± -1.24 

p1        0.5498± -0.178 

p2        3.338± 0.9947 

 / ndf 2χ  3.802 / 5

Prob   0.5783

p0        0.4101± -1.24 

p1        0.5498± -0.178 

p2        3.338± 0.9947 
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 / ndf 2χ  1.904 / 5

Prob   0.8623

p0        3.045± -10.05 

p1        4.437± 5.251 

p2        0.7911± -0.1187 

 / ndf 2χ  1.904 / 5

Prob   0.8623

p0        3.045± -10.05 

p1        4.437± 5.251 

p2        0.7911± -0.1187 

 / ndf 2χ  7.441 / 5

Prob   0.1898

p0        4.979± 3.424 

p1        6.785± -13.4 

p2        0.5311± -1.405 

 / ndf 2χ  7.441 / 5

Prob   0.1898

p0        4.979± 3.424 

p1        6.785± -13.4 

p2        0.5311± -1.405 
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 / ndf 2χ  1.402 / 5

Prob   0.9241

p0        3.548±  4.36 

p1        5.624± -4.059 

p2        1.124± 0.6121 

 / ndf 2χ  1.402 / 5

Prob   0.9241

p0        3.548±  4.36 

p1        5.624± -4.059 

p2        1.124± 0.6121 

 / ndf 2χ  1.621 / 5

Prob   0.8987

p0        7.003± -8.609 

p1        8.722± -3.703 

p2        2.747± 0.3096 

 / ndf 2χ  1.621 / 5

Prob   0.8987

p0        7.003± -8.609 

p1        8.722± -3.703 

p2        2.747± 0.3096 
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Octant 1 Elastic Electron Asymmetry 

 = 0.931
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2χ 17.803 ±Out:  -38.737 

 = 2.068
ν
2χ 19.177 ±In:  10.963 

Run Number
28820 28840 28860 28880 28900 28920 28940 28960 28980 29000 29020

A
sy

m
m

et
ry

 (
p

p
m

)

-150

-100

-50

0

50

100

150

200

250

300

Octant 7 Elastic Electron Asymmetry 
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 = 2.190
ν
2χ 18.432 ±Out:  -55.104 

 = 1.511
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2χ 19.795 ±In:  40.100 
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Prob   0.3849
p0        7.056± 32.27 
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