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ÿ�TÒàimn�]V�X�Y]m¹Z¤|3�fY]X�à�mnU2^¯Z'X�Y]U��fm¹áfU2^-X��

� ñ F J F i ó GK? ñ A J A i ó�J A;D � ñ F ó J A i D � ñ F i ó�JMLNL�ñ A i B;A ó B ñ F i B F ó3LOLQPGR
S F {
X�^�à0X�Y[U�mnvnv�h��[Z]YzXcZ]UWà�mn^ 
�m��fh�Y]U,þ�bÄ`fY v G ÿ J�S G þf� í h�Yxk¢��`�mnkWU�m���Zz`Fm�\�Vq`f�[U@Zz�iU�\�`f��Z©kW`�^��]U2Y[ácXcZzm¹áfU
^�`f^lßÂúWUWY[`�à�m��]V�XcY]m�Z¤|��fYzX�àimnUW^¯Z vnm�\�m¹Z�ocmÍ��U��¹oTS G þ'bÄ`fYemn^¯ZzU2�fUWYeV�m��iU2v8kW`�`fY]à�m�^�XcZ]UW� A J A i J F J F i �Mî¤^�Z]��UCkWX��]U
`�b�Y[UWk+Zzm ��UWàÅmn\�X��fUW�C`�bxX(Y[mn�fm�à½�]kWU2^�U�o1Zz�iUghi�]h�X�v©þ�T"�fY]X�à�m�UW^¯Z$à�mn�[V�X�Y[m�Z¤|Pv�mn\gm�Z'bÄ`fY�Z¤~Ï`R^�U2mn�f�_âq`fY]m�^��
V�m¹�lUWv�� F Xc^�à A G F H ñ�þ J �¯ó�mn^¾Zz�iU)�]X�\gU)v�mn^�U(m��Fà�mnY[UWk+Zzv�|yà�UWàih�kWU2à=bÄY]`f\ `fh�Y�ÿ�Tö`f^�U�Þ(~aY[m�Zzm�^��
à�mn�[V�X�Y]m¹Zzm�UW�/Uqñ F ó G F i BkF Xc^�àVUqñ A ó GWA i BVA `�b�\�XcZ]k¢��UW�xñ F J F i óÝXc^�à0ñ A J A i ó�oc~ÏUx`fâiZzX�mn^XLQUqñ F ó B Uqñ F H
þ�ó3LYR þf�au©��U�^iU2~av�|)m�^_Z]Y]`�à�h�k2UWàPà�m��]k2Y]U2Z]UFÿ�T à�mn�[V�X�Y]m¹Z¤|0�fYzXcà�mnU2^_Z@vnm�\�m¹ZxZz�iUWY]U+bÄ`fY]U,^�XcZ]h�YzX�v�v�|(U���ZzUW^ià
Zz��URh��]h�Xcv,þ}Tòà�mn�[V�X�Y]m¹Z¤|ô�fYzXcà�mnU2^_Z�vnm�\�m¹Z�bÄ`fYgh�^�kWX�vnm�â�YzXcZ]UWà÷mn\�X��fU0V�X�m�Y]��~am�Z]�=mn^�X�kWk2h�YzXcZ]U-U2V�mnVq`fv XcY
kW`f^���ZzY]X�mn^¯Z'X�^�à0bÄ`fY©^�`�^lß¤Y[mn�fm�à3�]k2UW^�U2�W�

ù \gmn^�m�\�XcvÝ�[mnú2UF`�b�^iUWmn����âq`fY[��`l`�àZ� �[��`fh�v�àøâqUFh��]U2àøZ]`)v�mn\gm�Z@â�X�à�\�XcZzk¢��U2�tXcZ�Zz��U�`�kWk2vnh�à�m�^��
kW`f^¯Zz`�h�Y]�2�tu©�iUF�]\�X�vnv�UW�[ZC^�UWm��f�_âI`�Y]��`�`làR�]m�úWU�Zz��XcZ�\�X���U2���]U2^��]U�`�b�Z]��U�à�U ��^�m�Z]mn`f^-`�b �fYzX�àimnUW^¯ZCvnmn\gm�Z
mn�xZz�iUWY]U+bÄ`fY]U]v G ÿloimÍ��U��MZz�iU � | ��^�U2mn�f�_âq`fY]��`�`�à��

[ Ù\4^]MÛ1Õ�4+&fÕ_9yÕ`.�Ü A Ú�Õ u©��U2Y]U�mn�xX,~amnà�U@á�XcY]mnU+Z¤|�`cb1à�U ��^im�Zzm�`f^��Ï`�bÝkW`f^ ��à�UW^�k2U$\�UWX��]h�Y[U�mn^�Zz��U�v�m�Z�ß
UWYzXÓZzh�Y[U@Xc^�à�m�Zz��k¢�i`fmnk2U©à�UWVqUW^�ài�Ï`f^FZ]��U'X�V�V�v�mnk�XÓZzmn`�^��W�1wyU©hi�]U@X��]mn\gV�v�Uxà�m��IUWY[UW^�k2U+ßÂâ�X��]U2à�k2`f^ ��à�U2^�kWU
\�UWX��]h�Y[UtX��
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Neighborhood of x’ in image 2Neighborhood of x in image 1


�mn�fhiY]U�þ�Þ�>%`f�[�]mnâivnU�\�XcZzk¢�iUW�tñ A J A i ó�Xc^�àøñ��YJ�� i ó�X�Y[`fh�^�à0X��[UWU2àR\�XcZzk¢�Åñ F J F i óÏkW`�\�UCbÄY[`f\"m�Zz� ��|���ß
^�UWm��f�_âI`fY � ñ F ó�X�^ià<� ñ F i ó�Xc��Zz��U��]\�X�vnv�UW�[Z��]m�úWU�bÄ`fY,à�mn�[kWY[U2ZzU)ÿcT à�mn�[V�X�Y]m¹Z¤|y��YzX�à�m�UW^¯Z�v�mn\gm�ZW�-u©��U
\�XcZ]k¢�(k�X�^ià�mnà�XÓZzUW�xbÄ`�Y A ñ®Y[UW�[V���� i ó�X�Y[U�~am�Z]��mn^3Z]��U$õ�|)õRñÄâ�v Xck¢�gbÄY]X�\�U2à8óÏk2UW^¯ZzU2Y]UWà-XcZ A i ñ®Y[UW�]V����%ó��

u©��mn��m��Cv�UW�]�CY]UW��ZzY[mnk2Z]m�á�U�Zz��Xc^�ïR`fY]X}á�UWk�`fVqUWY]XcZz`fY�ý�ÿ��
��Xc^�à�X�vnv�`}~a�@V�Y[`fV�X��fXcZzm�`f^RZ]`�~xXcvn�RX�^�à½\�XcZzk¢�
X�vn`f^i�,U2à��fUW�Ïmn^g�]V�m¹ZzU@`�b�Z]��U�X�VqUWY�Zzh�Y[U@ViY]`fâ�v�UW\ ~a��m�vnU@X�áf`fm�à�mn^��t\�XcZzk¢��m�^��th�^�m�bÄ`�Y]\ X�Y[U�X��2�MwyU'bÄ`fY]âimnà
V�Y]`fV�X��¯XcZ]mn`f^Pm�^PZz`�`(h�^�m¹bÄ`fY]\òX�Y]UWX���~am�Z]� a ñ A ó R�� J�� G �'{ �iþgX��]�[h�\�m�^���Z]��XcZ �_R sIñ A ó R þf��ï)`fY]U
kW`f^��[UWY�á�XÓZzm�á�UW�'\�UWX��]hiY]UW�a�[h�k¢�PX��©Z]��`f�]U$�[h��f�fU2�[ZzU2à-m�^)`�ViZzm�k�X�v ��`�~ ý�õ
�ÝX�Y]U$X�v��]`�Vq`f�]�[mnâ�v�U��

���m� ���./���2Y=�29,6-�/�0&2�(�= / � -5,6:47
u©��U�V�Y[`fV�X��¯XÓZzmn`�^-X�v��f`fY[m�Zz�i\/k�Xc^½âIU,à�UW�[kWY]m�âIU2à½X��'bÄ`fvnv�`�~a�2�au©��U�mn^iV�hiZ@`�bMZz�iUFX�vn��`fY]m¹Zz��\ mn�@Z]��U��[U2Z
���	� U�`�b1Zz�iU�kWh�Y[Y]UW^¯Za�[UWUWà)\�XcZzk¢��U2�W��u©��U��[U2Zam��xmn\gV�vnU2\�U2^¯ZzUWà�~am�Zz�0X��iU�X�V0à�XcZzX��[Z]Y]h�k+Zzh�Y[U�bÄ`fYxâq`�Zz�
b®X��[Z$�[UWvnU2k2Z]mn`f^Å`�b Zz��U @EB�d©d ßÂâIU2�[Zt\�XcZzk¢�ÅX�^�àÅmn^ikWY]U2\�U2^¯Z¢X�veX�àià�m�Z]mn`f^��C`�b��[UWU2à��W�gu©��Ug`fhiZzVihiZtmn�$X�^
mn^Óû[U2k2Zzm¹áfU�à�m��]V�vnX�kWU2\�U2^¯Z@\�X�V�Vimn^���
 c
� �
�=4/, A (�� ���	� U
� A ( , A (���
 c
�

 c
� � �
×��/$86ÄÕ ���	� U �G � Û1Ù
, A 686������ �"!$#%#'&)(*�*+,�.-�/0�21,� ñ F J F i ó43%5*6	- ���	� U
7�8)9 c%:;� �
<>=@?"A)BDC�E,FHGIA$J�KMLNFDC)OPJ�K0F2QRE%Q'KS?"CUT�K2?�JWVSC)XYCWF)Z�A0BSJ$E,F�[\?
VDC.QREWX
]@K"BSE*?
^_[�B�K'Q*E'CWF`?aL)EbTIE*?dc
e ÙqÚ�Õ`.*&)� ñ A J A i ó $:4 � ñ F J F i ó ÛÝÙ
$ e +�f Ahg0i �j/)kRlm+�f A i g)i �n/)k$l_�"!'#%#of Aqp Asrtg)i%u
(,�1ÕT4v+,�26)5$�wf Asp Axrtg.y k_7�8W9 c%:
Õ�4%ÛMz�$ e

Õ�4ÝÛ`z e Ù8Ú
<>=@?"A)BDC�E,F{=�C'C�QmK)F2Q}|�K~]�ZIE,F2KML�T`KS?"J)VSCWXYC,F)Z�A)BDJ'E,F%[w?	VSC��'F�E%�)�DC,F�CWX$X�J'AWF$X`?
B2KRE,F�?dc
×��/$86ÄÕ{7�8)9 c%: �G �
, A 6:6����*�.�"!'#%#$&)(*�R+,� -�/"�21	��f Aqp Asrtg 3%5*6,-�7�8)9 c%:
$ e f Axp~�$g /)kRlwf �Ip Axrbg /"5R��k26)� y km
 c
�
(,�1ÕT4v+,�26)5$�wf Asp Axrtg.y k�
 c	� /)k$l ���	� U
Õ�4%ÛMz�$ e

Õ�4ÝÛ`z[×��+$:6ÄÕ
�



Õ�4ÝÛ`z[×��+$:6®Õ

u©�iU©V�X�YzXc\�U+ZzUWYÝácX�vnh�U2�Mâ¯|�àiU2b®X�h�v¹ZM`�b2�%X�^�àVSe��X}á�U©âIU2UW^F�[h��f�fU2�[ZzU2àF~a��UW^�à�U ��^�UWà���u©��U©kW`f\gV�v�U+�_ß
m�Z¤|,`�b�Zz��m���X�v��f`fY]m¹Zz��\6m�^�Zzm�\�U mn���3ñ�� : 8���ñ���ó]ó[ó1~am�Z]����Z]��U ��^�X�vl^_h�\�âqUWYM`�bq\�XcZzk¢�iUWàFV�m��iU2vn�2o¯X��]�[h�\gmn^��
Zz��XcZ$Z]��U�^�hi\�âIU2Y,`cbxmn^im�ZzmnX�vÝ�]UWU2à���m��$^�UW�fv�mn�fm�â�vnUc� í h�YtX�vn��`fY]m¹Zz��\üà�UWVqUW^ià���`f^iv�|½`f^�Zz�iUg^_h�\�âIU2Y,`�b
��^�X�v1\�XcZzk¢��U2�CXc^�à-m��'m�^�à�U2VIU2^�à�UW^¯ZC`�b�X�^¯|0à�m��]V�XcY]m�Z¤|3âI`fhi^�à�Þ�m¹Z'mn�©Zz��U2Y]U+bÄ`fY]Ut`fhiZ]V�hiZ@�]UW^i�]m�Z]m�á�U��©u©��U
\�U2\�`fY�|3k2`f\�VivnU+�lm¹Z¤|�m��'v�mn^�UWX�Y�m�^(Zz��U$mn\�X��fUC�]mnú2U��

ù@��Zz��UF�[U�X�Y[k¢�y�]V�X�kWUFbÄ`fY�Vq`�Z]UW^¯ZzmnX�v�k2`fY]Y[UW�]Vq`f^�àiUW^¯Zz�tbÄ`fY�X(�fm�á�UW^�V�m��iU2vMY]U2à�h�k2UW�$Zz`)X�áfU2Y[|��]\�X�v�v
Y]UW��mn`f^�`�b1õ |3õ�X��Ï�]��`}~a^(m�^ 
�m��fh�Y]Utþfo�Zz��U@\�XcZ]k¢��mn^i��kWY[m�Z]UWY]m�`f^gmn��Y[UWvnXÓ�lUWà�Z]`FX,�[\�X�v�vnU2Ye~am�^�à�`}~ X�^�à
~�UWX���U2Y@k2`fY]Y[UWv XÓZzmn`�^3�]k2`fY]U�Zz��X�^(Zz��U��[UWUWà)Vq`fmn^¯Zz�2�MwyU�bÄ`fhi^�à0â_|3U+�lVIU2Y]m�\�U2^_Z]�xZz��XÓZ'X�Y[U£û[U2k2Zzm�`f^3Z¢Xc��UW�
V�v X�k2UxbÄ`fYeX�\�XÓZzk¢�g��X�álm�^��ku vyx]x z u J u�G �d{ �C~am�Z]��mn^�X � | �C~amn^�ài`�~$��u©��UWY[UCX�Y[UxZ¤~�`tâqUW^�U ��Zz�ebÄ`fY
�]\�X�vnv�UWY @EBCd©dO~am�^�à�`}~ �]mnú2U�Þ�\gmn^�`�Y�VqUWY]�[VIU2k2Z]m�áfUtà�m��[Zz`�Y[Zzm�`f^���X�Y]U$X�k2kWU2ViZzU2à-X�^ià)\�XcZ]k¢��mn^���XcY[Zzm¹b®X�k2Z]�
X�Y]U�v�mn\gm�ZzU2à(X�Y[`fh�^�à)`lk2kWv�h�à�mn^i�FkW`f^¯Zz`�h�Y]�2�

� � �,æ�ë�
 �½ç�è������ �,æMìWègå �½ç�è�� ��çMæ�ì
�4�

u©��UR\�XcZ]k¢�=V�Y[`fV�X��¯XÓZzmn`�^ØXcvn�f`fY[m�Z]��\ ��X���\�X�^¯|ô^�m�kWU0V�Y]`�VIU2Y[Zzm�UW��Zz��XÓZg~ÏU-U��iX�\�m�^�U�� 
�`fY�mnvnv�h��[Z]YzXÓß
Zzm�á�U�Vih�Y]Vq`f�]Uco%~ÏU�h��[U�Z]��URþW�[Z�X�^�à¾ÿ��cZz��bÄYzX�\gUW�t`�bÏZz��UgV�h�â�v�mnk�à�`f\�X�m�^	� ��
 �
�������������Pïy> �����[U+ß
��hiUW^�k2U��3u©��m��$mn\�X��fU�V�XcmnY�mn��àim��gkWh�v¹Z�bÄ`fY$\�Xc^_|½X�vn�f`�Y]m�Z]��\g��X���Zz�iUWY]Ugmn�tX(v XcY]�fUF`�kWk2vnh�à�m�^��(ZzY[UWU�mn^
Zz��U�bÄ`�Y]UW��Y]`fh�^ià¾`�b©Zz��U��]kWU2^�U)X�^�à¸àimn�]V�X�Y]m¹ZzmnU2��\gmn�f�¯Z,âIU�v X�Y[�fU���ïRX�^¯|¸\�XcZzk¢��m�^��PXcvn�f`fY[m�Z]��\��$V�Y[`cß
à�h�kWU��imn�f�(Y]XcZzU2�©`�bÝ`fhiZzv�mnU2Y]��m�^3Zz��U���X�v�b ßÂ`lk2kWvnhià�UWà(XcY]U�XFXc^�à0m�Zxm��xV�X�Y�Zzm�kWh�vnX�Y]v¹|�à�m��gkWhiv�ZxbÄ`fYxTC|l^�X�\�m�k
>eY[`f�fY]X�\�\gmn^i�cß¤v�mn��U'X�ViV�Y]`¯Xck¢��UW�@X��©Zz��U$`fY[à�UWY[mn^���k2`f^��[Z]YzX�m�^¯Zamn�©^�`�Z'`fâi�]UWY�áfU2à��

�3Ù�� A Ü=(341Õ�Ü�Ü¸×���Ú���(�� e .*6;Ü2Õ ÜWÕ_Õ�Û 9d.T(3&)�1Õ�Ü u©�iU-Y]`�â�h��[Z]^�UW�[�0X�^�àÉ��Z¢X�âimnvnm¹Z¤|¾`�b�Z]��mn��X�vn��`fY]m¹Zz��\
â�X��]U2à `�^ âqUW��Z[ß ��Y]��ZRViY]`fV�Xc�¯XcZzm�`f^ X�Y[U½kW`f^��[mnà�U2YzX�âiv�|Ém�\�ViY]`}áfU2à â¯|ÉZ]��U��fvn`�â�X�vCâqUW��Z[ß ��Y]��ZR��ZzY]XcZzU2��|
~$��Y2��ZW�MZz��Ua�]V�X�Y]�[UC\�XcZzk¢��m�^����%u©��`fh��f�gZz��U'�]U2UWà3�[UWv�UWk2Z]mn`f^g�[Z]UWV3�[UWU2\��eáfU2Y[|g�]m�\�m�v X�YÝZz`�\�X�^¯|FU��im��[Z]mn^��
\�U+Zz��`�à��Cý���þ�o �_ÿ��IbÄ`�YÏ\�XcZzk¢�imn^��,VI`fm�^¯Zz� `�b§mn^¯Z]UWY]U2�[Z�h��]m�^���k2`fY]Y[UWv XÓZzmn`�^�o¯Zz��U@��U2|�à�m���U2Y]UW^ikWU�m�� Z]��XcZ Zz��U
V�Y]`fV�X��¯XcZ]mn`f^3kWX�^0Y]U2v�|�`f^0`f^�v�|�X�bÄU2~ \�`��[Z©Y[UWvnmnX�â�v�U@`f^iUW�aYzXcZ]��UWYÏZz��X�^(ZzX��_mn^���X�\�XÓ�lmn\�hi\ `�b1Z]��UW\)�
u©��mn�$\�X���U2�tZ]��UgX�vn�f`�Y]m�Z]��\ü\�h�k¢�ÅvnUW�[��álhivn^�U2YzX�â�v�UFZz`(Zz��UgV�Y[UW�]U2^�kWU�`�bÏ\�XcZ]k¢�ø`�hiZzv�mnUWY[��mn^½Zz�iUg�[UWU2à
�]UWv�UWk+Zzmn`�^y�[ZzX��fUc�-u©��U3Y[mn�[�Å`cb©â�X�à¸ViY]`fV�Xc�¯XcZzm�`f^ym��,�[mn�f^im ��kWX�^¯Zzv�|�àimn\gmn^�m��]��U2àÅbÄ`fY$Z¤~Ï`½Y]U�Xc�]`f^��2ÞFZz��U
â�X�à¸�[UWUWàyVI`fm�^¯Zz����X}á�U�^�`-k¢��X�^�k2U�Zz`RâIU�à�U2á�UWvn`�VIU2à¸m�bxZ]��U2|øX�Y[U�^�`cZ�Y]X�^���U2à¾`f^øZ]`fV¸`�b�Zz��U��]`fY�ZzUWà
vnmn��Z���Z]��U�V�Y[`fV�X��fXcZzm�`f^Pâ¯|Pâ�XcàÅ�[UWU2àÅVq`fm�^_Z]��mn�C�[Zz`�V�VIU2à½áfUWY�|½�_h�mnk¢�_v¹|-à�hiU�Zz`(v Xck¢�-`�bek2`f^��]m��[Z]UW^�k+|½mn^
m�Zz��^�UWm��f�_âI`fY[��`�`là¾U+áfUW^Øm�baZz�iU)â�X�àô�]UWU2àØVq`fm�^_Z]�F\�m��f�¯ZF`�kWk�Xc�]mn`�^�X�vnv¹|ÅYzX�^��cUWà÷��mn���÷m�^¸Zz��U0v�mn�[ZW�øî¤^
�]`f\gU�U+��Z]Y]UW\gU�kWX��]U2�Wo�`f^�v¹|g`f^�U��]m�^��fv�U@�f`�`�à3\�XÓZzk¢�(`�b1Vq`fmn^¯Z]�x`�b1mn^¯Z]UWY]U2�[Zam����]h ��k2mnU2^_Z©Z]`FV�Y]`}á�`f��UtX�^
X}ácX�vnX�^�k¢��U@`�b§Zz�iUC~a��`fv�U@ZzU���Zzh�Y[UWà(mn\�X��fU2� ~a�imnvnU@��U2UWV�m�^���X�vnv8`�Z]��UWYÏ�]U2UWà��©Vq`fmn^¯Z]��mn^ikWvnhià�mn^��tâ�X�à(`�^�UW�
h�^�à�U+áfUWv�`fVqUWà��


%mn�fh�Y[U3ÿ0�]��`}~a��Z]��U�àimn�]V�X�Y]m¹Z¤|�\�X�Vi�,`fâlZ¢X�m�^�UWàÅbÄY]`f\»à�m���U2Y]U2^_Z��]U2vnUWk+Zzm�`f^���`cb©�]U2UWà¾Vq`fmn^¯Zz�$Zz`Rmnv�ß
vnh���ZzYzXÓZzU�Zz�iUF�[Z¢Xcâ�mnv�m�Z¤|R`�b V�Y]`fV�X��¯XcZ]mn`f^��,u©��U ��Y]��ZtU+�iX�\gV�vnU�`�^�Z]��U�vnU+b Z�kW`fv�h�\g^½mn��V�Y[`là�hikWUWàÅh��[mn^��
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�mn�fhiY]U �iÞCux~Ï`0á�m�U2~a��`�bÏX3�]k2UW^�U�~am¹Zz�½â�Xck¢����Y]`fh�^ià��,o�bÄ`fY]U2�fY]`�h�^�à���X�^�à���Xcv�be`�kWkWv�h�à�U2à�X�Y]UWX�� x
X�^�à��-��ù@�]�]hi\�U�Zz��XcZ©kW`�Y]Y]U2k2Za\�XcZzk¢�iUW�x~am�Z]��mn^��
X�^�à�� ��X�áfU$âqU2Z]Z]UWY©�[kW`fY[UW�xZz��X�^0â�X�à(`f^�U2�©~am�Zz�imn^
x X�^�à��-��� X�^ià��öX�Y[U ��Y]�[Z ��vnvnU2à�mn^½â¯|½V�Y[`fV�X��¯XÓZzmn`�^PbÄY]`f\ò�]UWU2à c X�^�à�	�âIU+bÄ`fY]U�Z]��UgX�vn��`fY]m¹Zz��\
XcZ]Z]UW\gViZz�tZz`P�fY[`}~ m�^rxö`fY��R� í ^�kWU
�/X�^�à�� XcY]U�\�XcZ]k¢��UWà�oMZ]��U3V�Y[`lk2UWà�hiY]U3m����[Z]`fV�VqUWà¾â¯|ÅZz��U
h�^�mn�_h�U2^�UW�[��k2`f^��[Z]YzX�m�^¯Z�XÓZFZz��U0âq`fh�^�à�XcY[|ô`�b x mn^¾Zz�iU ��Y]�[Zgá�mnU+~ ñ®Y[UW�[V���� mn^¾Z]��U0�]UWk2`f^�à÷álm�U2~@ó
âIU2k�X�h��[UCZz�iUCkW`�Y]Y]U2�]Vq`f^�à�m�^���âq`fh�^�à�X�Y[|gmn^�Zz�iU��]U2kW`f^�à�álm�U2~ ñÄY]UW�[V���Zz��U ��Y]��Zx`f^iU}ó U2^�kWv�`f�]U2�©X�^�UW\gViZ¤|
X�Y]UWXi�
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`f^�v�|gZz�iU�âIU2�[Za\�XcZzk¢��U2�©kW`f^i�]mn��ZzU2^_Zam�^3Z¤~�`F~�X�|l�'X�Y[U�Y]U+Z¢X�m�^�UWà���u©��U�UWY[Y]`fY©Y]XcZzU�â¯|�kWY]`��]��ßÂkW`f^i�]mn��ZzU2^�k2|
k¢��UWk¢�Rmn�Cv�`}~ ý�þ�ÿ��ÍoIâ�hiZ�Z]��U�Y[UW�]hiv�Zzm�^���àimn�]V�X�Y]m¹Z¤|0\�X�V-mn�Cv�UW�[�Cà�U2^��]U)ý´þ��
��h�^�v�UW�]�C\�h�v�Z]mnV�v�U�Y]U2�]`fv�hiZzm�`f^��
`fY0X�à�à�m¹Zzm�`f^�X�v@mn\�X��fUW�3X�Y]U�h��[UWà ý´þ�ÿ
�;� ùC^ X�v�Z]UWY[^�XcZzm¹áfU½k2`f^��]m��[Z]�)`cb�U+á�Xcvnh�XcZ]mn^��ôXô�]U+Z)`�b�Vq`f�[�]mnâivnU
kW`fY[Y]UW�[VI`�^�à�UW^¯Z]�Cmn^(Z]��U,�[UWk2`f^�à-m�\�Xc�fU�bÄ`fY©U�Xck¢�-V�m��iU2v1mn^(Zz��U ��Y[�[Z@mn\�X��fUco ��^�X�v§k2`fY]Y[UW�[VI`f^ià�UW^�k2UW��XcY]U
UW�[ZzX�â�v�mn�]�iUWàPh��[mn^���Y]UWvnXÓ�iXcZzm�`f^0ZzUWk¢�i^�mn�_h�U2��vnmn�cUtZ]��U > ï 
ÉXcvn�f`fY[m�Z]��\ ý õ¯ÿ
�%`fY@�[U�X�Y[k¢��mn^i�3bÄ`fY@àimn�]V�X�Y]m¹Z¤|
kW`f\gVI`�^�UW^¯Zz�tý ���;�ep@`}~ÏU2áfU2YWo�Zz�iUW�]U�\gU2Z]��`�à��©�]U2��hiUW^¯ZzmnX�vnv¹|�m�\�Vq`f�]U@vnm�\�m¹Zz�e`f^(à�m��]V�X�Y[m�Z¤|��fYzXcà�mnU2^_Z]�©X�^�à
h�^�mn�_h�U2^�UW�[��k2`f^��[Z]YzX�m�^¯Z��÷î¤^Ø`fhiY�XcV�V�Y]`fX�k¢�Ø~ÏURm�\�Vq`f�[U3Zz��U2\G�]mn\�h�v�ZzX�^�UW`�h��]v¹|f�¾u©��m���k2`f^��]m�à�UWY]X�â�v¹|
mn\gV�Y]`}áfU2�'Z]��U�\�XcZ]k¢��mn^��gY]U2�]h�v¹Zz�CX�^�àPXcvnvn`}~a�aZz��UtU
�gk2mnUW^¯Z���X�^�à�v�mn^���`�b���X�v�b ßÂ`lk2kWvnhià�UWàRX�Y]UWX��W�'s'^�vnm���U
�[ZzU2Y]U2`3\�XÓZzk¢��m�^���Xcvn�f`fY[m�Z]��\��Ï~�`fY[�_mn^���X�vn`f^i�Rþ}TÒUWV�m�VI`�v X�Y©v�mn^�U2�Wo�~�U,U+��ZzU2^�à�U2àPZz��U,à�U ��^im�Zzm�`f^)`�bxþ}T
à�mn�[V�X�Y]m¹Z¤|ô�fYzXcà�mnU2^_Z�vnm�\�m¹ZFZz`yZ]��U-à�m��]k2Y]U2Z]U�ÿ�TÊàimn�]V�X�Y]m¹Z¤|Ø��YzX�à�m�UW^¯Z�vnmn\gm�ZF~a�imnk¢�O^�XcZ]h�YzXcvnv�|¸��X�^�à�v�UW�
h�^�k�XcvnmnâiYzXcZ]UWà÷mn\�X��fUW��m�^�kWv�h�à�mn^i�øY[mn�fm�à÷�[kWU2^�UW�3~am¹Zz�=m�^�X�k2kWh�Y]XcZzU)UWV�m�VI`�v X�YF�fU2`f\gU2ZzY�|÷X�^�àÉ^i`f^lß¤Y[mn�fm�à
�]kWU2^�UW�2�

ðaUWàih�kWm�^��,�[U�X�Y[k¢���[V�X�kWU@â¯|�X�à�à�m�^��tà�mnY[UWk2Zev�mn\gm�Z�`f^�àimn�]V�X�Y]m¹Z¤|��fY[U�XcZ]v�|�m�\�ViY]`}áfU2� Z]��UaVIU2Y[bÄ`fY[\�X�^ikWU
`�b1Zz��U�\�X�û[`fY[m�Z¤|g`�bÝU+�lmn��Zzm�^��F\�U+Zz��`�à��2o�â�hiZxZ]��U�Y]U2�]h�v¹Z'X�^�à(k2`f\�VivnU+�lm¹ZzmnU2��`�bÝ`fhiYx\�U+Zz��`�à0X�Y[U�Y]UW�[VIU2k+ß
Zzm�á�UWv¹|3\�h�k¢�)vnU2�]�a�]U2^��]m¹Zzm¹áfUtX�^�à)mn^�àiUWVqUW^�à�U2^¯Z@Z]`�Z]��mn�©k2`f^���ZzYzXcmn^¯Z��
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álm�`fh��[v�|¸m�^¯ZzY]`�à�h�k2UWàômn^¾Z]��U(V���`�Z]`f�fY]X�\�\gU2Z]Y[|øà�`f\�X�mn^¾â¯| ý õiþ �©~am�Zz�¾Z]��U � ��`�Zzk¢��XM!=ñ �$Y[h�UW^�ß í Z]Z]`cß
d���X�h8óaù �Ýj�d � ù@à�X�ViZzXcZzm¹áfU �1UWX��[Z�jl�_h�X�Y[U�d�`fY]Y[UWvnXcZzm�`f^�oqX�vn��`fY]m¹Zz��\ à�UW�[mn�f^�U2à-Zz`�\�XcZ]k¢�RZ¤~Ï`)j'> í u
mn\�X��fUW�2�MT�U+bÄ`fY]\�X�â�v�U'~am�^�à�`}~a�aX�^�à3V�XcZzk¢�lßÍZz`cßÂV�XcZ]k¢�(V�Y]`fV�X��¯XcZ]mn`f^�X�Y]U�hi�]UWà(m�^��[Z]U�X�à(`cb§Zz��U�àimn�]V�X�Y]m¹Z¤|
kW`f^���ZzY]X�mn^¯Zz��X�^�à¾V�m��lUWv¹ßÍZz`cßÂV�m¹�lU2v�V�Y]`fV�X��¯XcZ]mn`f^Å�[Z]YzXcZ]UW��|��Pu©��U3\�X�mn^øX�àiácX�^¯ZzX��fU�`cb©Zz��m���X�V�ViY]`¯X�k¢�ymn�
Zz��XcZ�Zz��U�\�XcZ]k¢��mn^���k�X�^(Y[U�X�k¢�0�]hiâlß¤V�m��lUWv�XckWkWhiYzX�k+|�bÄY]`�\ ù �%jidOV�XcZzk¢�0`fViZ]mn\gmnúWXcZzm�`f^��Ýp@`}~ÏU2áfU2YWo�Zz�imn�
V�XcZzk¢�gâ�X��[UWà�`fViZ]mn\gmnúWXcZzm�`f^�X�^iàgViY]`fV�Xc�¯XcZzm�`f^FX�Y[UxZz��Ua�[`fh�Y]k2UW�e`�bqZ¤~�`$à�Y]X�~aâ�X�k¢�_�WÞ ��Y[�[ZWolX�h�^imn�_h�UW^iUW�]�
kW`f^���ZzY]X�mn^¯Z©kWX�^(^�`�v�`f^��fU2Y�âqU�à�U ��^�UWà0bÄ`fYÏZ]��U�`}áfU2Y]vnX�V�V�m�^���V�XcZ]k¢��UW�'X�^ià3�]U2kW`f^�à�o�v X�Y[�fU@~am�^�à�`}~ �]mnú2UW�
Zz��X�^ø`fh�Y[��mn�th�^�X�á�`fmnà�Xcâ�vnUgbÄ`fY,��Z¢X�âivnU�X�à�X�ViZ]m�á�U�vnUWX��[Z,�]�_h�XcY]UW�2o�UW�[VIU2kWm Xcvnv�|Pm�b©�fY]X�|øv�U2á�UWv à�mn��Zz`fY�Zzmn`�^��
X�Y]U�k2`f^��]m�à�UWY[UWà��

ù@vn�[`�o�Z]��U�V�XÓZzk¢�(V�Y[`fV�X��¯XÓZzmn`�^�k2`fh�vnà�^�`�ZÏà�U�X�vq~am�Z]� ��^�U'ZzU+��Z]h�Y]U�à�U+Z¢X�m�vn�@ñ®v�mn�cUCUWv�UWk+ZzY]m�k@Vq`f��Zz�¢ó h�^lß
vnUW�[�§`fViZ]mn\gmnú�XÓZzmn`�^@m���à�`f^�U�bÄ`fY�U�X�k¢�$V�m��iU2vÍ�Ýu©��U�`fViZ]mn\gmnúWXcZzm�`f^@ViY]`�kWUW�[�1�]h��IUWY[�1bÄY[`f\ `}á�UWY�ßÂV�X�Y]X�\�U+ZzU2Y]mnúWXcZzm�`f^
~a��UW^3��YzX�|�vnU+áfUWv8à�m��[Z]`fY[Z]mn`f^�� X�Y[U@k2`f^��[mnà�U2Y]UWà�X�^�à�mn�e��X�Y[à�v�|F~Ï`fY]�ÓX�âivnU©bÄ`fY \�XcZ]k¢��mn^i�tàim��IUWY]U2^¯Z��[kWUW^iUW�W�
u©��Ua\�`f��Ze�]U2Y]mn`�h����]��`�Y[Zzk2`f\gmn^��$mn��VI`�`fY�VqUWY[bÄ`�Y]\�X�^�kWUaXcY]`fh�^iàg`�kWk2vnh�àimn^���k2`f^¯Zz`fh�YeVq`fmn^¯Z]��à�h�U©Zz`$v Xck¢�
`�bMXFh�^imn�_h�UW^iUW�]�@kW`f^i�[ZzY]X�mn^¯Z'X�^ià)Z]��U$v X�Y[�fUWY�~am�^�à�`}~ �[mnú2U��

î¤^ià�UWVqUW^�àiUW^¯ZxZz`t`fh�YeV�XcVIU2YCý�ÿfÿlo�ÿcõ
�;oiX�^i`�Zz��U2YeV�m¹�lUWv�ßÂZ]`cß¤V�m��lUWviViY]`fV�Xc�¯XcZzm�`f^�V�Y]U2�]U2^_Z]UWà(Xc� á�`fvnh�\gU2Z�ß
Y]mnk$\�XcZzk¢�imn^���~xXc�CV�Y[`fVI`��]UWàRâ¯|¸ý����;�ap@`}~ÏU2áfU2YWo�Z]��mn�'X�ViV�Y]`¯Xck¢�Pà�`�UW�'^�`�Z@h��]UtZz��UtâIU2�[Z�ß ��Y[�[Z���ZzY]XcZzU2��|
X�^�à=Z]��U-h�^imn�_h�UW^iUW�]�(k2`f^���ZzYzXcmn^¯Z�� î¤^OX�à�àim�Zzm�`f^�o Zz��UR`lk2kWvnhi�]mn`�^=V�Y[`fâ�vnU2\ mn�gmn�f^�`�Y]UWà=X�^�à=Z]��U-�[UWU2à
VI`fm�^¯Zz�©X�Y[U�^�`�Zxvn`�k�X�v�mnúWU2à�m�^3Zz��UC��mn�f�iUW�[Z�ZzU+��Z]h�Y]U$X�Y[U�X��2�eù V�Y]`��fY]U2�]�]m¹áfU��[k¢��UW\gU�bÄ`fYx��ZzUWY[UW`�\�XcZzk¢��m�^��
~xX��xX�vn�[`�mn^¯Z]Y]`�à�h�kWU2à(\�`�Y]U'Y]UWk2UW^¯Zzv¹|3â¯|Pý��¯õ��Í��îÂZx�[Z¢XcY[Zz� bÄY]`f\ Y[`fâ�h���Zzv�|�\�XcZzk¢��U2à3mn^¯Z]UWY]U2�[Z©Vq`fm�^_Z]��ý �_ÿ��;o
Zz��U2^Rà�U2^��]m ��UW�aZz�iUt\�XcZ]k¢��mn^���â¯|(h��[mn^���XF�fY]`}~am�^���V�Y]m�^�kWm�V�vnUc�MîÂZ'kW`f^��[mnà�U2Y]�'�]m�\�h�v�ZzX�^�U2`fh��]v¹|�\�h�v�Z]mnV�v�U
kWh�Y[Y]UW^¯Z�\�XÓZzk¢��U2��X�^iàØV�Y[`fV�X��fXcZzU2�gm�^÷XÅvnX�Y]�fU2Y�X�Y]UWXÅm�^��[Z]U�X�à÷`�bC`f^�U0�]U2UWà=\�XcZ]k¢�Øm�^=XPáfU2Y[|÷�]\�X�v�v
V�Y]U2à�U ��^iUWàÉXcY]U�X½m�^¾`fh�Y�X�V�ViY]`¯X�k¢���¾u©��mn�FZzU2^�à��FZz`�V�Y[`làih�kWU0�]\g`�`�Zz��U2Y�à�m��]V�X�Y[m�Z¤|y\�X�V�o âihiZ�\�`�Y]U
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wyUe�]�i`�~¸mn^�Zz��m��§�]U2k2Zzm�`f^t�]`f\gUeX�V�V�v�mnkWXcZzm�`f^���`�blkWY[U�XcZ]mn^��am�^lß¤âqU2Z¤~ÏUWU2^tá�mnU+~a�%â¯|�m�^¯ZzUWY[VI`�v XcZ]mn`f^�â�X��]U2à�`f^
Zz��U��_h�X��[m¹ßÂà�UW^��[Ue\�XcZ]k¢��mn^i�aX�vn�f`�Y]m�Z]��\OV�Y[UW�]U2^¯ZzUWà�X�âq`�á�U�o�~am�Z]��Zz��Ue�]U+Z]Z]mn^��©`�b�V�Y[`fV�X��fXcZzm�`f^�V�X�Y]X�\�U+ZzU2Y]�
V�Y]`fVq`f�[UWà)mn^RjlUWk+Zzm�`f^)õi�

uÝY]mnX�^��fhiv XcZ]mn^��,mn^3m�\�X���UCV�vnX�^�UW��mn�©X�v¹~xX�|��x^�U2kWU2�]�zXcY[|0^�`�Zx`f^�v�|gZz`FY[UW\gUWài|�\�XÓZzk¢��m�^����]V�X�Y]�[UW^�U2�]�Wo
â�hiZ0X�v��]`øV�Y]m�\�X�Y[mnv¹|yZz`¸X�V�V�Y[`}�lm�\�XcZ]U-m�\�X���UW��bÄ`fY�Y[UW^�àiUWY]m�^��¾U
�gk2mnUW^ik2|f�6uÝYzXcà�m�Z]mn`f^�Xcv©mn^�à�U2VIU2^�à�U2^_Z
T�UWv Xch�^�X�|3ZzY[m X�^i�fh�v XÓZzmn`�^�VqUWY[bÄ`�Y]\gUWà)`f^RUWX�k¢�-m�^�à�m¹álm�à�h�X�v�mn\�X��fU��fm¹áfU2�CX��f`�`là)X�V�ViY]`��lmn\�XcZzm�`f^�~a��U2^
`lk2kWvnhià�UWà=X�Y]UWX���XcY]U)^�UW�fv�mn�fm�â�vnU�mn^ôZz��URY]UW^ià�UWY[mn^��Åálm�U2~xß ��UWv�à�o�â�hlZ�âqUWk2`f\�U2��m�^��]h��gk2mnUW^¯Zg~a��UW^ØZz��U
`lk2kWvnhi�]mn`�^��xX�Y[U�X�V�V�X�Y]U2^_Z©X��xmnv�vnh���ZzY]XcZzU2à�mn^�Zz��U��fX�Y]à�U2^ ��`}~�U2Y©�]U2��hiUW^�k2U���uÝ`F`}áfU2Y]kW`�\�UCZ]��U��[��`fY[ZzX��fU
`�b�Z]��U,m�^�à�U2VIU2^�à�UW^¯Z'ZzY[m X�^���h�v XcZ]mn`f^�oiX���`fmn^¯Z	��m�U2~ u%Y[m X�^���h�v XcZ]mn`f^3Z]��XcZaZzY[m X�^i�fh�v XÓZzUW�©�[mn\�hiv�Z¢Xc^�UW`fhi�]v�|
Z¤~�`3m�\�Xc�fUW�©~a��m�vnUt��UWU2V�mn^i�3\�XÓZzk¢��m�^���m�^ibÄ`fY[\�XcZ]mn`f^0k2`f��UWY[UW^�k2U�mn^Rmn\�X��fU2�'��X��CâqUWU2^Pmn^¯ZzY[`làih�kWU2àPX�^�à
mn\gV�vnU2\�U2^_Z]UWà�ý�ÿ�õiocÿ����;��îÂZ%mn�1â�himnv�ZÝ`f^$Zz�iU�Y]U�ß¤�]X�\�VivnUWàt�_h�X��[m¹ß¤àiUW^��[U�\�XcZzk¢��U2�W�%ùCvn�[`CX'V��]U2h�à�`cßÂV�X�m�^_Z]UWY�
��
X�vn�f`�Y]m�Z]��\Êâ�X��]U2à¾`f^yZz�iU$û[`fm�^_Ztá�mnU+~ ZzY]mnX�^��fhiv XcZ]mn`f^½��Xc�FX�vn�[`RâqUWU2^¾à�UW�[kWY[mnâqUWà ý�ÿ�õ
� Zz`RY]UW^ià�UWY�^i`�á�UWv
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