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.. .. .. .. .. .. .. ..
dn wn1 wn2 wn3 ... wnj ... wnm

Ø�Ù-Ú\Û�ÜLÝeÞ$ßûÞ9á$â�ãLä=å=æ3çuèséUü/åëé!òEó#éEí#òEæûã@ï�èsé�äëêEå=ìSæ3í#î`ï_ô

� �IW&5�#&)D��ÙVE�Ú�Z !L�:�³á é [{�,'é>m#L'*�,?�)D�:3�� �H�m.&+4�,?A�H3&�*+-�:�m>\k:�\#L?D+4�-+7�*�:.��:�Q�*��>"��>"'�.&+-.��H�m.&'
��'�>�'b@��:3F�*�"'�3 �4���/�,+-�,?�'*>��:�/.&'P�hI�B�'���?D�:)�+-�:�-'���E
��3 '��,?D'1>���.&'��-���,'G%&),��%(��3&'�3 �-�:�/��+45�#&+4'*3@?D'*�/%&)��:%&+-'�.��:.&'��;%��:)D���-�:�{?qD�)�>"+-3&�����

tfij
��'��h� �\KM)�'��*#&'�3&�*+-�^.&'G�:%��:),+-�*+78�3`.L'*��?qD�)�>"+-3&�

tj
'�3 '*��.&���*#&>"'*3@?D�

di
E

dfj
�&+-3L.&+-�*��'���3�r&>"'�)��^.&'G.L���*#&>"'*3@?D���;'�3 �4���=<E#&'Q�:%&�:)�'��*'G'���?qD�)�>"+-3&�

tj
E

dvj = Q−Qj

��'*��'*�&%(��.&'�)�.&+4���*),+->"+43��:.L��)¡.&';#L3^?qD�)�>"+-3&�
j
E�IJ3&.&+-�*��� � �*�:%��:��+-.��H.

.L'".&+-�,>�+43�#&+4) �-�`��'*>"'b@��:3F�Á��'�3E?�)�'".&���G.L���*#&>"'*3@?D���1.&'"#&3¦?qD�)�>"+-3&�
tj
E
Q

'*�G�-�
.L'*3&�,+-.��:.k.&'^��'�>�'b@��:3F�*�é��+43k��'��-'*���*+4��3��:)�'��=?�D*),>�+43&�

tj
�
Qj

'��G�-�[.&'�3&��+4.��:.¦.&'
�,'*>"'�@��:3��Á�"�:���*��3L��+-.L'*)D�H);'*��?�D*),>�+43&�

tj
E

M %��:),?�+-)/.L'PD*�,?D�:��G~'��7%('*�,�
wi,j

��'G�Á�:�4�*#L� ��5�'�3&'*)��:�->"'*3@?D'1�,'*5[rL3è#&3��^.&'G�-�:�;�,+-5�#L+-'*3@?D'��
KM#&3&��+-��3L'*�*�

wi,j = tfi,j · idfj
G�.&�:3&.&'

idf
'��h� �\KM#&3&��+U8�3é+43gB�'*),�D�^.&'

df
E

wi,j = tfi,j · dvj
GL?D��>��:3&.L�

Q = 1
N ·(N−1)

∑

i

∑

j(j 6=i) sim(di, dj)
E

wi,j = tfi,j · dvj
?D�:>Ú�H3&.&�

Q = 1
N

∑

i sim(C, di)
�`.&��3L.&'

C
'��h'����*'�3E?�)���+4.&'1.L'

�-�������-'��*��+U8�3é.&'1�4���/.&����#&>�'�3E?�����E

M´��_{%&#&'���G��,+{��'é#$?D+-�4+7�Á� � �è>�'�.&+-.&�Y.&'��{�*���,'*3&�FG=��'`.&'CW�3L'é� �Y�,'*>"'�@��H3F�Á��'*3@?D),'é#&3
.&����#&>�'�3E?��

dj
�`�-������3&�,#&�4?D�

qk
G��,+-'�3&.&�

m
'*��3gr&>"'*)��^.&'�?qD�)�>"+-3&�:�/����>��L�

sim(dj, dk) =

∑m

i=1 wj,i · wk,i
√

∑m

i=1 w
2
j,i ·
∑m

i=1 w
2
k,i

¯hÙVE Ø °



%'&;(\*-,/.10]2K�169���),�&�>�2^>7�)0\��<),�� Ù�Ú

Medida de Similitud Modelo Booleano Modelo V ectorial

Producto escalar ‖X ∩ Y ‖
∑m

j=1
Xj · Yj

Coeficiente de Dice
2 · ‖X ∩ Y ‖

‖X‖+ ‖Y ‖

2 ·
∑m

j=1
Xj · Yj

∑m
j=1

X2
j +

∑m
j=1

Y 2
j

Coseno
‖X ∩ Y ‖

√

‖X‖ ·
√

‖Y ‖

∑m
j=1

Xj · Yj
√

∑m
j=1

X2
j ·

∑m
j=1

Y 2
j

Coeficiente de Jaccard
‖X ∩ Y ‖

‖X‖+ ‖Y ‖ − ‖X ∩ Y ‖

∑m
j=1

Xj · Yj
∑m

j=1
X2

j +
∑m

j=1
Y 2

j −
∑m

j=1
Xj · Yj
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9wXe]CG5SfQTN3URYwXe]�Gwr5QTb_ORU�N#gvX>@aU�]�G5N\QTSAO3b_UR]�<0V�_^Sf[^ORQT]�G3URg_O�E5l�X
Q�O\gvURN3O�[78TN�Y\U�UR]agvX�[hN\|�QTbaS�X�O�[78eN�UR]f]_[hSf[^chXebkX�cdX`Y3U�N3QTSAO3baU�]�Y\U�URN#g_[^YwX�Y3U�]CG�U�c
r\b_Q[O3chU�SPX�X�b_U�]aQTc7BeU�b.UR]yY3UugvURb_Sf[^NwXebGORVzkeN3Y3QW]aU�Y\U�O5U�N�V\g_[^ch[7�iX�bGchQT]
ORQTN3ORU�r\g_QT]w�
ORVzkeN3Y\Q�V3N�]_[^]�gvURS�XfY\Uy�Dn�chQT]ob_U�<#V3[hU�baU�E:½
gvbvX�O�V3UR]agv[78TN�r5QTbDb_UR]_QTcBTU�bCG5U�]GcdX�N3QebTS
SPXech[7�iX�O�[78TN�Y\UBO�QeN3O�URr\gvQT]���c^QT]or3baQ[O3c^URS�X�]oU�N�]aV�Y3UugvU�ORO�[78TN/E��FQebDU�@aU�Sfr3chQFGw]a[�]aU
Y\U�]_U�XeN�Uu�0g_bvXeURbBr7Qeb_ORU�N#gvX�@aUR]�G¾9wX¢�£<#V3UfgvURN3U�bBURN�O�V3URN#g�Xj]_V\]�r5QT]a[UO3chU�]xbaU�r3baU�]aU�NVS
gvXeO�[hQTN3UR]h�²ápÛ�¢��G���ò�E�ápÛ+�G ��ápÛ�r5QebxO�[^URN#g_Q$�E�ML]�g�X�gvXeb_U�X�U�]XOzk�]_[^O�X�U�N�chQT]}]_[^]�gvURS�Xe]
Y\U�M�n
GZ��]_UB[^N{gvURN#g�XfXer3ch[^OiX�boXfc^QT]o]_[h]agvURS�X�]DY3Uy�on�rwX�bvXfSfU�@aQTb_Xebo]_V�U�WwOiX�O�[^X�E5l�X
U&�0gvbvX�O�O�[78TN�Y3U}O�QeN3O�URr\gvQT]Db_UC<#V3[^URb_UygqDRO�N3[hOiXe]oY3UH�
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U�]_XeSAO3[^zeVwXeO�[78TNWY3U�c�]_[hzTN3[WwOiX�Y3Q�Y\Uxc^Xe]KrwXec^X�O3b_Xe]�E
• MoYF<#V3[h]_[hO�[hQTN3U�]KcUD&�s[^OiX�]�E
• ¡ ï:ðñý/ó�æ õJö�÷A÷Aú
¸ E
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Nzkech[^]a[^]�Y3Ux]aU�N{gvU�N\O�[^Xe]�E
• M9�srwX�N3]_[78TNjY\Ux]a[^NF8eN3[^SfQT]CE
• �DUR]_QTchV3O�[78TN�Y3UxXeNFk�|�QTbvX�]j�WO�Q�S b_Uu|�U�baU�N3OR[dXe]CE
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U�c^QT]
Uu�sr5U�ba[^SfU�N{gvQT].b_UiX�c^[U��XeY3Qe]
]_U�O�QTN\O�c^VV�TU`<#V3U�cdXZXer\c^[^O�XeOR[U8eN`Y\UkgqD�ORN3[^O�Xe]yY3U^�Lln«Ozke]a[^OiX�]�G0Xe]�_5ORQTSPQxc^Xe]�Y\UG[^Y\U�N#g_[7WwO�XeO�[78TNfY\UD|�bvX�]_U�]���U�N{gv[hYwXeY3UR]�G0SfUb@aQTbvXeNfc^X}UR|�U�Ougv[Bs[hYwXeY
Y3UPchQT]x]a[^]�gvU�SPXe]xY3U\�Dn
E�M�]agvXe]xgqD�ORN3[^O�Xe]Br5URb_Sf[hgvURNa<#V3Ufg�XeN{gvQjURN�cdX�[^N\Y3Uu�\XeOR[U8TN�ORQTSfQ
U�N�c^Xe]�ORQTN3]_V\chg�X�]�G#]_UDgvURN3z{XeNPU�N�O�V3URN#gvX�c^Xe]RB�Xeb_[^XeO�[hQTN3UR]�SfQTb�|�QTc78Tze[hOiX�]�GTcdX}r5QTc^[h]_URSP[^XVGTc^Xe]
b_URcdXeOR[^QTN\U�]�]aU�S\keN#g_[^O�Xe]�Y3UZ]a[^N3QeN3[^Sf[^X�U�93[^r5URb
·i93[hr5QTN3[hSf[hX�G�XeY\U�S\ke]�Y3UZb_URO�QeN3Q0O�URbkgqDRbTS
SP[hN3QT]
S�V\chgv[�S£r3Xec^XiO3bvX�]�G7Y3U�r5URN3Y3URN3O�[dXe]ygvU�baSP[hN3QTc78ezT[�OiXe]CGtORQTc^Q0O�XeO�[hQTN3UR]�G�X�zTb_V\rwXeSf[^URN#gvQe]�G
URg_O�E

ghJñ|eJ ¤ OWp'N n�� RKpµ� n y�� Rfp'Ou¥�TbRKTUOWV5X � n§¦ MhT {e� n X�NPM5p

M�NWcdXBSPX;�TQTb�_dXxY3U.c^QT]�]_[^]�gvURS�X�]�Y\U��onL]aUybaUiXech[U��XBV3NwXkORcdXe]a[7WwO�XeO�[78TN�Y3U.Y3Q0ORV3SfU�N{gvQT]
rwXeb_XZc^[hSf[¨g�XebDU�c�UR]_rwXeOR[^QWY3UAOFr3]�<#V3URYwX�XeV3SfU�N{g�XeN\Y3QWc^X�bvXer\[^Y3UC�kY3U�c�]_[h]agvURS�XVE�psV�D&�s[hgvQ
bvXeY\[^OiX�U�NI<#V3UxUCB0[hgvX�c^QT]KY3Q0O�V3SfU�N{gvQe]DN3QPbaU�c^U�B�XeN{gvUR]
XeN{gvUR]GY\UxO�QTSfU�N��iXebocdXLOFr3]�<0V\U�YwXVG��Xe]�_G]aU`b_U�Y\V3O�U`U�cGN�r3SfURb_Q�Y3U%OFr3]�<#V3URYwXe]?9wX�b_U�Xec^[7�iXebCE�ps[s9wX¢�

n
Y3Q0ORV3SfU�N{gvQT]\�

xO�c^Xe]_UR]�G�URc�N�r3SfU�baQ�SPURY3[^QWY3UNOFr\]�<#V3U�Y3Xe]kX�b_U�Xec^[7�iX�byUR]
x + (n/x)

E�M�N�U�]�gvQT]x]_[h]ag_U�SPXe]
cdX\OFr3]�<#V3URYwX�Y3UkY3Q0O�V\SPURN#g_QT]ybaU�chUCB�X�N#gvUR]y]_Ukb_U�Xec^[7�iXPU�N�Y3QT].Uug�XerwX�]�Gtr3b_[hSPURb_Q�]_UAO3V3]_O�X
cdXPO�QeN3]_V3c�g�X�U�N�cdXPO�c^Xe]_UiGÍ��chV3U�zeQZ]_UAO3V3]_O�XeN�c^Qe]
Y3Q0O�V\SPURN#g_QT].b_U�chUCB�X�N#g_U�]yURN�UR]vXZO�c^Xe]_UiE
M�c7[hN3O�QTNpBTU�N\[^U�N{gvU
Y\U
U�]�gvQT]�]_[h]ag_U�SPXe]�U�]�URc7baU�<#V3U�ba[^Sf[^URN#gvQBY\U
V3NZSPX;�TQeb�g_[^URSPr5QxrwXebvXBURc
r3b_Q0ORU�]_XeY3QFG�r5URb_QPUR]ag_UBORQT]ag_UB]aUBXeSPQebagv[7��X�]a[�c^X�O�QTchU�ORO�[U8eN�U�]DzTb_XeN3Y3UiGz�WN3Qf]_UxbaU�<#V3[hU�b_URN
SkV3O
9wXe]DXeOugvVwX�c^[U��XeOR[^QeN3U�]CE

l�QT]K]_[h]agvURSPXe]KY3U}ORcdX�]_[7W3OiXeOR[U8TNZ]_U}Y3[Bs[hY3U�NWU�N�Y3Qe]ozTb_XeN3Y3UR]ozTb_V\r7Qe]�G3c^QT] õûî-õûýJ÷ûí"ïÉõQò�÷
ú�� ïÉõûî ¸{ú�ï�úûîh�Éü`õûþUö�÷ûð��Öî-õ*ï@ò�óÖõ �ZchQT] õûî-õûý�÷ûí"ïÉõ1ò�÷\ú�� ïÉõûî ¸{ú�ï�úûîh�Éü�üTó\õûþUö�÷ûð��Öî-õ*ï@ò�óÖõ ZëQ�XeU�á[á�G]}baU¢ò[òVGFH�X�Nzá[á�G\©FQTN3]�ò Ø G��D[ @qó�á�[^E3M�NWc^QT]�]_[h]agvURS�X�]�Y\U.O�cdX�]_[7W3OiXeOR[U8TN�]aV3r5U�bTB0[^]vX�Y3QT]�G\gvXeSLSO3[UDRNjY3U�N3QeSP[hNwXeY3Qe] õûî-õûýJ÷ûí"ïÉõ\ò�÷^ú�� ïÉõûî ¸{ú�ï�úûîh�Éü G3U&�\[h]ag_UBV3N�V3N3[BTU�ba]_Q�Y3UBQ�OV@aUugvQT]GXfO�cdX�]_[�S
WwOiX�b�G�V\N�ORQTN�@aV3N{gvQ�Y\UfORcdX�]_U�]}r5QT]a[UO3chU�]CG:��V3N�O�QeN�@aV3N#g_Q�Y3U�Q[O�@aURg_QT]}Y3U�URN#gvbaU�NwX�SP[hU�N#g_Q�{X�URg_[U<#V3URgvXeY3Qe]DORQTN�cdXkO�cdX�]_UxX�cdXkO�VwX�c�r5U�b�gvU�N\U�O�URN/E

M�NPc^Qe]L]_[h]ag_U�SPXe]LY3UDORcdXe]a[7WwO�XeO�[78TN�N3Qx]_V\r7URb�B0[^]_XeYwXVG0Y3URN3QTSf[^N3XeY3QT]9g�XeSAO3[7D�N õûî-õûýJ÷ûí"ïÉõ
ò�÷´ï; :ðñþUöLï:í�îÃ÷ûü�ýJó ¯R� � þ@õûýJ÷ûðûîØü�  � ôUõûýJ÷ûí\õ °�GeN3Q}]aUoO�QeN3Q0O�UoXyr3b_[hQTba[\c^Xe]9O�c^Xe]_UR]LURNfc^Xe]x<#V3Uo]_U9wXPY\UBY3[7B0[^Y\[^bKU�c�ORQTN�@aV3N{gvQ�Y\U�Q�OV@aUugvQT]CE7l�QT]GY\Q0O�V3SfU�N{gvQT]G]aUkXezeb_V3rwX�N�]_[�]aV`SfURY3[^YwX�Y3U
]_URSPUb@_XeNF��X�]aV3r5U�b_X�O�[hU�b�gvQPV3SAO3b_XechEwM�]agvQe]
]a[^]ag_U�SPXe]og�XeSAO3[7D�N�]_UBV\gv[hc^[7��XeN�r3XebvXPXeNwX�c^[7�iXeb
U�]�gvb_V\ORgvV\bvXe]u��b_U�c^XeOR[^QTN3UR]�URN�chQT]�Y3X�gvQT]CE�l�QT]�]_[h]agvURS�X�]ZY\U�XezTb_V\rwXeSf[^URN#gvQ�]_U`r3V3URY3URN
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O�c^Xe]_[WwO�Xeb�Xx]aV\BTU��GURN ðD÷AõûýÑðñîØü� :îÎò�óÖõ ¯ üTóQðD÷AõûýÑðñîØü� :îÎò�óÖõ °9]a[�]_UGUR]_r5U�OR[7WwO�Xu¯~QBN\Qg°�URc5Ngr3SfU�baQ
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g_QT]�E
��VFkeN#g_QT]Dr3XebqkeSfURg_b_QT]�b_U�<#V3[hU�baUxURc�]_[^]�gvURS�X�E
�û8eSPQ�]aQTN�Y3U}U�]agvX�O3chU�]oc^QT]Kr3XebqkeSfUugvb_QT]�Q[O\gvURN3[^Y\QT]DX�V\gvQTS\k�g_[^O�XeSfURN#g_U�E
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gvURS�X�]GY3U�ÁDn�U�]
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l�XkY3[�|�U�baU�N3OR[dXyOFke]_[hOiXkUR]ag_b_[UO3XkURNì<#V3Uyc^X�ORQTN3]_V\chg�XkXkbaUiXech[^ÂiX�b�U�NWc^QT]�]_[^]�gvURS�Xe]�Y3U.O�c^Xe]_[W�S
OiX�O�[78TNW]aUyO�QeN3Q0O�U}X�r3b_[hQTb_[^G0Sf[hU�N#g_bvXe]�U�NWc^QT]�]a[^]ag_U�SPXe]�Y3U}Áon
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Ã ÈµÏCÌ;Æ�É¤Ä�Å¾Æ�ÄXÄ�Ì;ÆgÂZÎlÃ�È�ÅpÄzÇpÈÊÔÍË × l�X�O�X�gvURzTQTba[^Â�XeO�[78TN/G�U�]
V3N3QZY3U�c^QT]Gr\b_[^SfURb_QT]Dr3b_Q[O\c^U�S

SPXe]GU�]�gvV3Y\[dXeY3Qe]�G7Y3QTN\Y3U�]_Ukr\b_URg_U�N3Y\U�ORcdXe]a[7WwO�XebGchQT]GY3Q0ORV3SfU�N{gvQT]
O�QeN�baU�]ar5U�ORg_Q�X
V3N�ORQTN�@aV3N{gvQBY3UGO�c^Xe]_UR]�r3b_U�S Uu�s[h]agvURN#g_U�]CG\Y\QTN3Y3UGc^XxORQTc^URO�OR[U8TNPY\UGY3Q0O�V3SfURN#gvQe]�]_U�B�X
[hN3O�baU�SfU�N{g�XeN3Y\QZXfchQPc^Xeb_zeQfY3URc�gv[^URSPr5Q�E5��XeYwX`BTU�Ây<#V3UB]_U�XeÆwXeY\UBV3N�Y3Q0ORV3SfU�N#g_Q
X�c^XkORQTc^URO�OR[U8TN/G�DR]ag_Ux]aUxXe]aQ0O�[dX�X�V\NwX�Y3U}c^Xe]�O�c^Xe]_UR]oY\U}[hN#gvURb�DR]�G\ÀZ]_[�N3Q�r5URbagvURN3U�ORU
X�N3[^N3zeV3NwX�]_U}Y3U�]aU�O
9wX�E

Ã ÈµÏCÌ;Æ�É¤Ä�Å¾Æ�ÇeË¾Ç[ÄzÏ¢Èµß^ßÊÄFÉ�È�Æ�ËÍÌ;Î × M�]�V3N�]_[h]agvURS�XDY3U�OiX�g_U�zeQTb_[hÂiXeOR[U8TNxY3QTN3Y\U�]�8TchQGUu�s[h]agvU
V3N3X�O�c^Xe]_UjY3U�[^N{gvURb�D�]CEj]yU�N3URbvXechSPURN#g_UjU�]�gvQT]�]_[h]agvURS�X�]�N\Q�rwX�bagvURN!Y3U�V3NwX�zTbvXeN
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�IÝ�ÚVÝÍÞAÝÓÙuÓ�Ý3Þcå�Ý3Üº×^á�Û Õ�ÙôÞcß�à]à�×cà8á�Ù�âÓÝ3à�Õ�Ù�ìãä}à8Ùô��ÝÍß3ï�á~Ý�Õªß)ï�ß�Ú]å�áV×cÞA×hÂ�Ý3Ú}ÞoÝ3à]â�×cà�âÓÝ3à
â�Ù�Õª×cÕ�Ý3à�àíåªÙ¤à�Ù¤å�áV×cÞA×hÂ�Ý3ÛóÙºÛ Þcß�à¶à�×cà8á�Ù�âÓÝ3à¶ÕªÙjÁeä�ããÕªÙRäª×AÕªß÷Ý�àðå�Ù�ÞAß�à�Ú�Ùºà�åªÞmá~Ý3Õªß3àfàíåªÙ
à�Ù�àíåª×AÙºÚ�ÙºÛ�ßeä�áVÙºÛªÙ�Ú�Ü�ß�Û�Ý�â�ä�ß3à�à�×cà8áVÙºâÍÝ�à�à8ß�Ûñà�ÙºâÓÙ â�Ý3Ûíá�Ù�àRÞ=5�àaÒzïªåªÙºàîÙRÓ�Ý�ÞAå�Ý�Ú�Ù�â�ß�à�Þcß�à
à�×cà8á�Ù�âÓÝ3àNÕªÙ�ìãäúÙºÛ)Ø(å�ÛªÜ�×há�ÛÍÕªÙ�ÞoÝ�#�ÜvÛ&Õuþ^Ù&þ�è��3ãðÞAÝ���ý%$uÛuÜuÚ~×0Ü_ûeãðÙºÞ'&ú2��Û_û�Ùu×0Ü�ÛuãTÀÓÙºÞ'&�ûeÖÿÖ^ý�×0ÚÍã
ÞAß3à�Ü�å�Ý�ÞAÙºà}ÕªÙRÏ�Û�×AÚ�ÙºâÓß3àeÝ�Ü�ß�Û&áV×cÛðå�Ý3Üº×^á3Û²ï�Ý3Ú�Ý�Ý�Õ�Ý3ï�áVÝ3Ú�Þcß�à�Ý¶Ùºà8áVß3àeà�×cà8áVÙºâÍÝ�à*���3åªÚv÷e÷�!ÍÞ

( í�ì0ñ{ð~óið(' ô � äÛªÕª×cÜZÝ¨ÞoÝ4ïªÚ�ß3ï�ß�Ú�Üº×^á�ÛÍÕªÙ�×AÛ�Ø(ß3Ú�âÓÝ3Ü�×há3ÛÍÜºß�Ú�Ú8Ù�Ü�á~ÝôÙ�òðá�ÚVÝeÒcÕ�Ý¨Ü�ß�ÛÂÚ8Ù�à8ï�Ù�Üºá�ß�Ý
ÞAÝ3à�Ú8Ù�à�ï�åªÙ�àRá~Ý3à]ÕªÙuÓ$å�Ù�Þmá~Ý3àRÞ
P =

respuestas correctas devueltas

respuestas devueltas
ÄBò*)Lì#í,+ ï�í.% � äÛªÕª×cÜZÝ4Ü�åwå3Û&á~Ý¨×cÛ�Ø(ß�Ú�âÓÝ�Ü�×há�Û�Ú�ÙºÞAÙRÓ�Ý3Ûíá�Ù���Ý¨à8×AÕªß¨ÜZÝ�ï�áVåªÚ�Ý3Õ�Ý¨Õ�Ù�Þ�áVÙêòðáVßôÜ�ß�Û

Ú8Ù�à�ï�ÙºÜºá�ß)ÝôáVßðÕ�Ý�à}ÞoÝ3à�Ú�Ù�à8ïªåªÙºà8á~Ý�à�Üºß�Ú8Ú�Ù�Ü�á~Ý3à}ï�ß�à�×häªÞAÙºà�Þ
R =

respuestas correctas devueltas

respuestas correctas posibles
-/. +�ìí%wóiï�í�ì � ß�ÙºÕª×AÕ�Ý�àðå�Ù*Ü�ß3â�ä�×AÛ�ÝôÞoÝôÜ�ßeä�Ù�Ú8á�åªÚVÝ�ÀÂÞAÝ�ïªÚ8Ù�Üº×Aà8×^á�Û�Þ

F −measure =
(β2 + 1) · P ·R
(β2 · P +R)

- %�#�#�ò7ï0+ � äÛªÕª×AÜ�Ý¶ÞAÝ���Ý�äª×AÞc×cÕ�Ý3Õ)ÕªÙ�Þ=à�×cà8á�Ù�âÓÝ�ï�Ý3ÚVÝ�×Aù3Ûªß�ÚVÝ�Ú�ÞoÝô×AÛ�Ø(ß3Ú�âÓÝ3Üº×há�ÛÂÙºÚ�Úaá�ÛªÙZÝsÞ
F =

respuestas incorrectas devueltas

nmero textos con información falsa

ø½ÝôÙêò$ï�Ù�Ú�×cÙ�Û�Ü�×oÝôÕªÙ�ÞoÝ3à6Üºß�Û�Ø(ÙºÚ�Ù�Û�Ü�×oÝ�àDß 9	�ö��ÝôÕ�Ù�â�ß�à8á�ÚVÝ3ÕªßkàíåªÙ�ÞoÝôìãä�Ùºà�åªÛ�Ý¨á~Ý�Ú�Ù�Ý
Õª×mØ�ÒAÜ�×cÞ~Þ�ìúà�×AÛ&áVÙºÚ�Ù�à�Ý3Û&áVÙÂÕªÙ�àRá~Ý3Ü�Ý3Ú�ÞAß�Õª×cØ�ÒcÜ�×cÞcÙºà�àðå�Ù²à�ß3Û¯Õ�Ù²ÙuÓ�Ý3Þcå�Ý3ÚôÙºà8áVß3à¶à�×cà8áVÙºâÍÝ�à�ï�ß3Ú
ÞAß3à)åªà�å�Ý�Ú�×Aß3à�ã�×cÛªÜ�Þcåªà�ßÿï�ß�Ú²Ý�Û�Ý3Þc×Aà8áVÝ3àÍÙ�Û&áVÚ�ÙºÛ�Ý3Õªß3à�Þ}ø�Ý,Ø(ß�Ú�âÓÝ,â�å3à)Û�Ý�á�åªÚVÝ�Þ�ÕªÙ�âÓÙºÕª×AÚ
Ù�àRáVß�àîà8×Aà8á�Ù�âÓÝ3à�ÙºàîâÓ×cÕª×cÙ�ÛªÕªß)ÞoÝ�à�Üºß�×AÛ�Ü�×AÕ�Ù�ÛªÜº×oÝ3à�ÙºÛíáVÚ8Ù¶ÞoÝ3à�Ý3Û�ß3á~Ý3Üº×Aß3ÛªÙ�à��íåªâÓÝ3Û�Ý3à.À�ÞAÝ3à
ÕªÙºÞ�à�×AàRáVÙºâÍÝ\Þ½ìãÛõÞcß�à*Ùêò$ï�Ù�Ú�×câÓÙºÛíá�ß�à4Ú�Ù�Ý3ÞA×hÂZÝ�Õªß�àî��Ý3àRá~Ý�ÞAÝ²Ø(ÙºÜê�ªÝ à8ÙÓßTä�áV×cÙ�ÛªÙ�åªÛ�Ý¤âÓÙºÕª×oÝ
ÕªÙ Ü�ß�×cÛªÜ�×cÕªÙ�Û�Ü�×oÝ�ÕªÙ�Þ ³ ÷�Ð � ÷�1Wã�Ï�â_å3ÛªÕ�ß�à�Ù�å�Û�Ý�äªÝ3Ú�Ú8Ù�ÚVÝ÷â�å�ò$×câÍÝñÙ�Û Ù�Þ	2�Ðâ�ÙZÝ�à�åªÚ�Ù�ÕªÙ
÷\Þ ³ � 5�ï�ïwúTúeä�!�Þ
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Ûªß�áV×AÜº×oÝ à�ßeäªÚ�Ù²åªÛóà�åªÜºÙ�à�ß÷Õ�Ý�Úvå�ÞAå�ù&Ý3Ú�Ý�àíåªÙ²Ù�Þ�à�×AàRáVÙºâÍÝ�ÕªÙ²ÕªÙ�áVÙ�ÜºÜ�×há�ÛóØ(åªÛªÜº×Aß�ÛªÙ
â�Ù·â8ß3Ú�Þ^��ß3Ú}Ù�ÞcÞAß�à8Ù*��Ý�à�Ù�ïªÝ3ÚVÝ3Õ�ßÓÜºß�â�ß¶åªÛ�Ý�áVÝ3Ú�Ù�Ý¶×cÛªÕªÙ�ï�ÙºÛªÕª×cÙ�Û&áVÙeÞ

½yô #�%�¾&%3í ô ò^+ ðÍñ{ð(%wó Ôj��Ú ý�Ü©¹¶�Fþb��0�²kÛuÚ·Û�ÕuÚ~þ+ý��0ÝuÞ�t�ÚVÝ�áVÝ�ÕªÙ*Õ�ÙºáVÙºÜºáVÝ3Ú]Üºåwå3ÛªÕ�ßÍÕªß3àeÛªß3áV×cÜ�×AÝ3à
��Ý�äªÞoÝ�Û¤à�ßeäªÚ�Ù*ÙºÞ½â�×Aà8âÓßôà�åªÜºÙ�à�ß\Þ7ìúÞ=à�×cà8á�Ù�âÓÝ¶ÕªÙRä�Ù4Üºß�â�ïªÚ�ÙºÛªÕªÙ�Úoàðå\ê4ÙºàeåªÛ¤áVÙºâÍÝsã
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×cÛªÕªÙºï�Ù�ÛªÕª×cÙ�Û&áVÙ�â�ÙºÛíáVÙÓÕªÙÓÞcß�àîáVÙºâÍÝ�à4Ùºà�ï�ÙºÜ�ÒhÏªÜ�ß�àRãl°ñÜZÝ3ÞcÜ�åªÞAÝ3ÚîÞAÝ¤à8Ù�â�Ù·â�Ý3Û9³ZÝ�Ù�Û&áVÚ�Ù
ïªÝ3Ú�Ùºà�ÕªÙ}Õ�ßðÜ�åªâ�Ù�Û&áVß�àRÞíìãà8á~Ý�á~Ý�Ú�ÙZÝ�Ûªß�áVÚVÝ�á~Ý3Û¶ÕªÙ}Õ�×hÓð×AÕ�×AÚIÞAß�àzÕªßðÜ�å�âÓÙºÛíáVß3àúÙ�Û�Ü�ß�Û0Ð
â8å�ÛíáVß3à�ß�ÚRáVß�ù3ß�Û�Ý3ÞcÙ�àRã7à�Ù�ï�ÙºÚ�â�×cá�Ù�àðå�Ù¶å�ÛñÕªßðÜºåªâÓÙºÛíá�ß²�ªÝeäªÞAÙ¨ÕªÙ�Õ�×Aà8á�×AÛ&áVß�à]á�Ù�âÓÝ3à�ã
ï�ß3Ú}ÞAß�àíåªÙ*åªÛ¤ÕªßðÜºåªâ�Ù�Ûíá�ß�ïªåªÙºÕªÙ*ï�Ù�ÚRáVÙ�Û�Ù�Ü�ÙºÚ�Ý�Ó�Ý3Ú�×cß�à�ù�Ú8åªï�ß�à�Þ

ìãÛñÞAß�à]áVÚVÝ�ä�Ý â8ß�à�ÕªÙ¿tN�7t à�Ù���ÝÂÜºß�â�ïªÚ�ßTäªÝ3ÕªßWàíåªÙ¶ÞAÝ)å$áV×AÞc×Y³ZÝ�Ü�×há�Û ÕªÙôávê�ÜºÛª×cÜZÝ3àyàíåªÙ
ÕªÙ�áVÙ�Ü�áVÙºÛóÙ�ÛõÙ�ÞNÚ8Ù�ÞoÝ�áVß�ÞoÝ3à4Ùêò�ï�Ú�Ù�à8×Aß�Û�Ù�àkàðå�Ù)��ÝeäªÞAÝ3ÛõÝ3ÜºÙ�Ú�Ü�Ý�Õ�ÙZàíåª×hê�Û�ãFàíå3ê�ãIÜ�å3å3ÛªÕªß�°
Õ3á�Û�ÕªÙeßðÜºåªÚ�Ú8ÙeÙºÞ�à�åªÜºÙ�à�ß\ãðï�Ù�Ú8âÓ×máVÙºÛ�Ý3åªâ�Ù�ÛíáVÝ3ÚãÞoÝ�ÙºØ(ÙºÜºáV×�Óð×AÕ�Ý�Õ�ÕªÙ}Ù�àRáVß�à�à8×Aà8á�Ù�âÓÝ3à�ã%°&Ý}àíåªÙ
Ù�àRá~Ý3à¶Ùêò�ï�Ú�Ù�à8×Aß�Û�Ù�à�à�ß3Û�äwå3à�×cÜZÝ�à¶ÙºÛ¯ÞoÝ�ÕªÙuÏ�Ûª×cÜ�×há�ÛóÕªÙ²å�Û¯à�åªÜºÙ�à8ß �ü5]ÞAÞdú � ä7ãÀ�IÝ3ï3úTú�!ÍÞ�
$×AÛ
Ù�âkäªÝ3Ú�ù�ß\ãª��Ýo°WàíåªÙîá�Ù�ÛªÙºÚeÙ�Û¤Ü�å�Ù�ÛíáVÝfàíåªÙ*Ùºà8á~Ý�àeï�Ý3ÞAÝeäªÚVÝ�à�ïªåªÙºÕªÙ�Û�Õª×cØ(ÙºÚ�×cÚ�Ý¶Þcß¶ÞAÝ3Ú�ù3ß�ÕªÙ�Þ
áV×cÙ�â�ï�ß¶Ù�Û�ÞAß�à}Ú8Ù�ÞAÝ�áVß3àoàðå�Ù*áVÚ�Ý�á~Ý3Û¤ÕªÙ*ÞAÝ¶â�×Aà8âÍÝô�ª×cà8áVß3Ú�×oÝsãªÕªÙRäª×AÕ�ßÓïªÚ8×AÛªÜº×Aï�Ý�ÞAâ¶Ù�Ûíá�ÙîÝ�ÞAÝ
ÙRÓ�ß3ÞAåªÜº×^á�ÛÍÕªÙºÞ:à�åªÜºÙ�à8ß3ãªÞAß¨Üºå�Ý3Þ7ïªÚ�ßðÕ�åªÜ�Ù�ÞoÝ4×cÛªÜ�Þcåªà�×há�ÛÓÙ�ÛÂÞAÝ3à6Û�ß3áV×cÜ�×AÝ3àNÕªÙ�ÛðåªÙuÓ�ß�à�à8åªÜ�Ùºà�ß�à
âôå9°)Ú�ÙºÞoÝ3Üº×Aß�ÛªÝ3Õªß�àRã�Ü�ß�Û¤âPå3à�×AÛ�Ø(ß3Ú�âÓÝ3Üº×há�ÛÁ°)Õ�Ý�áVß3à}à�ßeäªÚ�ÙîÙ�Þ=à�å�Ü�Ùºà�ß3Þ
ìãÛ¤ÙºÞ:áVÚVÝeäªÝ�â8ß�Õ�Ù�áVÙºà�×cà}ÕªÙ�µeß3Û��IÝ3ï�q.Ý �·�IÝ3ïwúeú�!Íãªà�Ùî��Ý�Ú�Ù�Ý3Þc×v³ZÝ�ÕªßôåªÛ�äªå�Ù�Û¤Ù�àRáVåªÕª×cß

à�ßeäªÚ�Ù�Ù�Þ�Ùºà8á~Ý3Õ�ßîÕ�Ù�ÞªÝ3Ú8á�Ù�ÕªÙ�ÞAß3àIà�×cà8áVÙºâÍÝ�àzÕªÙ�tN�	tyÞ�5�ÞcÞ^Òíà�Ù�Õ�Ù�à8áVÝ3ÜZÝ.àðå�Ù�åªÛªß�ÕªÙ�ÞAß3àIÙ�Ú�Ú8ß�Ð
Ú�Ùºà�âPå3à6Ü�ß3âôåªÛªÙ�à�Ù�ÛÂÞoÝ4ÕªÙºá�Ù�ÜºÜ�×^á3Û²ÕªÙ�à�å�Ü�Ù�à8ß�à}à�Ù�ïªÚ�ßðÕªå�Ü�Ù�Üºå�Ý3ÛªÕªß�à�Ù�áVÚ�Ý�á~Ý¨ÕªÙ�à8åªÜ�Ùºà�ß�à
Ù�à8ï�Ù�ÜRÒhÏ�Üºß�à�Þ^�6ß�ÛªÜºÚ�Ù�á~Ý3â�Ù�Û&áVÙeã$à�Ù�ïªÞAÝ3Ûíá�ÙZÝ4ÙºÞ7ïªÚ�ßeäªÞAÙºâÍÝ*Õ�Ù�ÜRá�â�ß¨Õª×cà8áV×cÛªù�åª×cÚúà�åªÜºÙ�à8ß�àKàíåªÙ
��Ýeä�ÞoÝ3Û Ý�Ü�Ù�Ú8ÜZÝÓÕªÙ�Þ�â�×Aà8âÓß�áVÙºâÍÝ\ã�ï7ÙºÚ�ß)Ý�Õª×AàRáV×AÛ&á~Ý3à}ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�àBÔ�}ü5}ÜºÜ�×cÕªÙ�Û&áVÙ¨ÕªÙ4åªÛ
Ý�Óð×há�ÛñÙºÛ÷9�
ð5 ÓðåªÙ�Þcß ç ëTùS}�ãlÂDÝ3ÜºÜ�×cÕªÙ�Û&áVÙºà*ÕªÙ¶Ý�Óð×Aß�Û�Ù�à�Ù�Û÷9	
$5®}qÝuÞFt�ßðÕªÝ�Ó0ÒoÝ)Ù�ò$×AàRáVÙ¶Üº×AÙ�ÚRá~Ý
Ý3âkäª×cù�DªÙºÕ�Ý3ÕÂÙ�Û¤ÞoÝ�Õ�ÙRÏ�Û�×AÜ�×há�Û²ÕªÙ�Þ=Üºß�ÛªÜºÙ�ï�á�ßÓÕªÙîà�åªÜºÙ�à�ßÓÙ�Û�tN�	tyÞ


ðÙ�ùTÑªÛ�à�Ù¶ÕªÙ�àRá~Ý3Ü�Ý¤ÙºÛ � 5�ÞcÞdú � äð!Íã�àíåªÙ�ÕªÝ3Û�áVßðÕ�ÝiÓ0ÒoÝ)ïªÚ�Ùºù�åªÛíáVÝ3àîï�ß�ÚîÚ8Ù�à8ß�ÞhÓ�ÙºÚîÙ�Û�Ù�àRáVÙ
ÜZÝ�âÓï�ß��

Ã ��á�â�ß¶à�ÙîÚ�ÙºÞoÝ3Üº×Aß�ÛªÝ3ÛÂÕªß�à}à�å�Ü�Ù�à8ß�à]Ù�Û&áVÚ8Ù*à_ÒÍãªß�åªÛ¤à8åªÜ�Ùºà�ßÍÜºß�Û¤åªÛ¤à�å3ä0Ðà�å�Ü�Ù�à8ßEÄ
Ã ìãà]Û�Ù�ÜºÙ�àVÝ�Ú�×AßÓå$áV×AÞc×Y³ZÝ�Ú�â�ßðÕªÙºÞAß�à�ï�Ý�ÚVÝ¶ÜZÝ3ï$áVåªÚ�Ý3ÚeÛªßðÜº×Aß3ÛªÙ�àeï�Ú�ÙºØ(ÙºÚ�ÙºÛíáVÙºà�ÕªÙ*ù3ÚVÝ3ÛíåsÐÞAÝ3Ú�×cÕ�Ý3Õ)ÕªÙîà�åªÜºÙ�à8ß�à�ã�ß¶Ù�àeà8å\Ï�Üº×AÙ�Û&áVÙ*å�Û�Ý¶ÕªÙRÏªÛª×AÜº×^á�Û²ù�ÙºÛªÙ�Ú�Ý3ÞÅÄ
Ã ìIò$×AàRáVÙ�Ý�ÞAùTÑªÛ4âÓßðÕªß]ÕªÙ�à8Ù�ÞcÙ�ÜºÜ�×Aß3Û�Ý3ÚIàaá�ÞAß]ÞAß�à�à8åªÜ�Ùºà�ß�àã×AÛ&áVÙºÚ�Ù�à�Ý3Ûíá�Ù�àzÕ�Ù�ÞAÝ3à�Ûªß3á�×AÜº×oÝ3à
°)Ù�ò$Ü�Þcåª×AÚ�ÞAÝ3à�Ûªß3á�×AÜº×oÝ3à�àíåªÙ*Û�ß�à�ß�Û¤ÕªÙî×cÛíáVÙºÚ_êºàKÄ
Ã ìãÞ��úø�û ïªå�Ù�ÕªÙÍÝo°$å�Õ�Ý3Ú4Ý¤×cÕªÙ�Û&áV×�Ï�ÜZÝ3Ú�ÜZÝ3Ú�Ý3Üºá�Ù�ÚaÒAà8á�×AÜ�Ý3àîÚ�Ù�ÞAÝ3Ü�×cß�Û�Ý3ÕªÝ3à�Ü�ß�Û�àíåª×^êºÛ�ã
àíå3ê�ã®Õ3á�Û�ÕªÙ�°)Ü�åwå3Û�ÕªßEÄ

Æ���ÇN�����  �ÈlÉ�Ê�Ë7É�Ì 6:Í�Î�Ï	Q Ê:Ð 8�8U6:8ERSQ'Ñ É 8 35ÒÓ3

ø=ß�à�à�×cà8áVÙºâÍÝ�àîÕ�ÙAtN�7t à8ß�Û�à�×AàRáVÙºâÍÝ3à�ÕªÙ¶Ú8Ù�Üºåªï�Ù�ÚVÝ�Ü�×há�Û�ÕªÙ¶×AÛ�Ø(ß�Ú8âÍÝ�Ü�×há3Û�å$áV×AÞc×Y³ZÝ�Õªß�à
ï�Ý3Ú�Ý¶ÞAÝ�Õ�ÙºáVÙºÜ�Üº×^á�Û¤ÕªÙîà�åªÜºÙ�à�ß3à�Þº��ß�Ú�Ù�ÞcÞAß�ï�Ý�ÚVÝ�à�å�ÙuÓ�Ý3Þcå�Ý3Üº×^á�ÛÂà�Ù*å�á�×AÞc×Y³ZÝ�ÛÂÕªß�à}â�Ù�Õª×cÕ�Ý9�
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- [ . +�ìí%wó�ï�í ì � � àRáVÙ�ï�Ý3Úvå�âÓÙ�áVÚ�ß4Û�ß�à�Ó�Ý¨Ý¨ï�ÙºÚ�â�×cá�×AÚúÙuÓ�Ý3Þcå�Ý3ÚNÙºÞ7à8×Aà8á�Ù�âÓÝ4Üºß�âÓß4åªÛ)à8×Aà8á�ÙuÐ
âÓÝ�ÕªÙ�µ}ä.Ô�Ó�ÙºÚeÞAÝ�à�ÙºÜ�Üº×^á�Û�ësÞ æ Þ æ ÝuÞ

» ò7ó©+�ìÔ]�ì ¼ ìI+�ì0ñ{ñ{ð�' ô �
CDet)

� ìãÞ6Ü�ß3à8áVÙ)ÕªÙÂÕªÙ�áVÙºÜ�Ü�×há�Û �ÕtN�	to÷T÷3ã��IÝ�ïwúTú�!+ãIÙuÓ�Ý3ÞhÑ�Ý�ÙºÛ
åªÛªÝ�à�ß3ÞoÝ�âÓÙºÕª×AÕªÝ¶Þcß�à�Õªß�à}á�×Aï�ß�à�ÕªÙ*Ù�Ú8Ú�ß�Ú8Ù�àDàíåªÙ*à�Ù*ïªÚ�ßðÕ�åªÜ�ÙºÛ Ù�Û�ÞAß3à}à8×Aà8á�Ù�âÓÝ3à}ÕªÙ
ÕªÙ�áVÙºÜ�Üº×^á�ÛFÖ�Þcß�à4ÙºÚ�Ú�ß3Ú�Ù�à¨ï�ß�ÚeëRûeÖqÙ�û�ÙZûeÖ�ûeÜê�fû�ÙPÔ

PFa
Ýs°÷ÞAß3à�ÛuÜ&Ü�ý�ÜvÛ�Ùî�wý�Ü�ý���þ^Ùuþ+ý��tÛ�Ù

Ô
Pmiss

Ý&Þ'��Ý3Õªß¤åªÛ�à�åªÜºÙ�à8ß3ã�ÞoÝ�à�ëRûeÖqÙ�û�ÙPûeÖ�ûeÜê�fû�Ù�à�ß�ÛñáVßðÕªß3à*ÝeàíåªÙ�ÞcÞAß�à�ÕªßðÜºåªâ�Ù�Û&áVß�à
àíåªÙ]Ù�Þ®à�×AàRáVÙºâÍÝ*Ý3à�×cù�Û�ÝîÜ�ß�â�ß4ï�ÙºÚ8á�Ù�ÛªÙºÜ�×cÙ�Ûíá�Ù�à�Ý�Þ®à�åªÜºÙ�à8ß~°¶Ûªß4ÞAß*à�ß3Û�ãE°¶ÞAß�à.ÛuÜ&Ü�ý�ÜvÛ�Ù
�wý�ÜPý���þ^Ùuþ�è��Âà�ß3Û�áVßðÕªß�à�ÝeàíåªÙºÞAÞcß�à�Õ�ß$Üºåªâ�Ù�Û&áVß�àyàíåªÙ�Ù�Þzà8×AàRáVÙ�âÓÝ)Û�ß¤ÝÂÝ3à8×Aù�Û�Ý�Õªß²Ý
Ùºà�Ù*à�å�Ü�Ù�à8ß3Þ

CDet = CFA · PFA · Pnrel + CMiss · PMiss · Prel
ÔÍësÞqëTÝ

Õªß3ÛªÕªÙ¿�
PFA(PMiss)

×cÛªÕª×AÜ�Ý�ÞoÝ�ïªÚ�ßTäªÝeäª×cÞA×cÕ�Ý�ÕôÕªÙ�ïªÚ8ßðÕªåªÜ�×cÚ�à8Ù�åªÛ�Ýs×MØiÙYÚKØ�ØiÙÛØCÜrÝÞØ�ÔyßKÜ�Ü©à`Ü
á à`Ü�à,Ý�âYÚrâ�ã`ä�Ý&ã

CMiss

°
CFA

à�ß�Û¤ÞAß3à�Ü�ß�àRáVÙºà]Õ�Ù�Þ=à�×cà8áVÙºâÍÝ�ï�ß3Ú}ïªÚ8ßðÕªåªÜ�×cÚ�Ù�à�ß3àeÙ�Ú8Ú�ß�Ú8Ù�à�ã
Prel

Ùºà6ÞoÝ*ïªÚ�ßeä�Ýeäª×cÞA×cÕªÝ3ÕÓÕ�Ù
àíåªÙ�åªÛÍÕªßðÜ�åªâ�Ù�Û&áVß¨à�ÙZÝ¨Ú8Ù�ÞAÙuÓ�Ý3Û&áVÙ�Üºß�Û)ÙºÞ�ává3ïª×AÜºß
àðå�Ù*à�ÙîÞAÙîÝ3à8×Aù�ÛªÝ\ãªÕ�Ù*â�ßðÕªß�àðå�Ù

Pnrel = 1− Prel
Þ

ìãÛöÞoÝ,à8Ù�ù3åªÛªÕ�ÝõØ�Ý3à�Ù�ÕªÙºÞ�tN�	t Ô�tN�	t�Ð�ëeÝÍà�Ù�å�áV×cÞA×Y³�Ý3Û ÞAß�àPÓ�Ý�ÞAß�Ú8Ù�à)ÕªÙ
Prel = 0,02

°
CMiss = CFA = 1

�ÕtN�	toú � !ÍÞíìãÛÓÞoÝ�ÙRÓ�Ý3ÞAåªÝ3Ü�×há�Û¶ÕªÙ�Þ®Ý%åªß�ëe÷T÷e÷PÔ�tN�	t�æ�ë�÷T÷T÷{Ýzà8ÙeÚ�Ù�Õ�ÙHç�Û�Ù
ÞoÝNØ(åªÛªÜ�×há�Û�ÕªÙúÜºß�à8á�ÙúÕªÙãâÓßðÕ�ßKàíåªÙ

CMiss = 1
°
CFA = 0,3

Ù�Û*ÞAÝ6áVÝ3Ú�Ù�Ý�ÕªÙãà�Ùºù�âÓÙºÛíáVÝ3Ü�×há�Û�ã
°�ÕªÙ

CFA = 0,1
ÙºÛ�ÞoÝ�à]ß3áVÚ�Ý3à �ÕtN�	to÷T÷3!ÍÞ75]àrè�ïªåªÙºà�à�ÙôÜºß�Ûªà8×AÕªÙºÚVÝÍåªÛ`äªåªÙºÛ�à�×cà8áVÙºâÍÝÓÕªÙ

ÕªÙºá�Ù�ÜºÜ�×há�Û�à8×=Ù�ÞFé�Ý3Þcß�Ú�ÕªÙ
CDet

Ûªß¶à�åªï�ÙºÚVÝ�ÙºÞFé�Ý3Þcß�Ú�ÕªÙx÷\Þ¡÷{ësÞ
ìãÛ�tN�	t÷à�ÙãÙHé�Ý�Þvê�Ý3Û�ÞAß�à:à�×AàRáVÙºâÍÝ3à�å�á�×AÞA×?³ZÝ3ÛªÕ�ß�ÞoÝ6à�×cù�åª×AÙºÛíá�ÙIá~Ýeä�ÞoÝ6ÕªÙãÜ�ß�Û&áV×cÛªù�Ù�Û�Ü�×oÝ��öõNÝ�Ûwú � ä$!ë�

µ}Ù�ÞAÙ©é�Ý3Û&áVÙ û]ß�µ}Ù�ÞcÙHé�Ý3Ûíá�Ù
µeÙºÜ�åªï�ÙºÚVÝ3Õ�ß Ý ä
ûeß�Ú�ÙºÜ�åªï�ÙºÚVÝ3Õªß Ü Õ

5�à�è½à8Ù*ÕªÙ©ç�ÛªÙ*ï�Ý�ÚVÝ�ÜZÝ3Õ�Ý�á_á�ïª×cÜ�ß"�

Cobertura = R =
a

a+ c

Precisión = P =
a

a+ b

F1−Measure = 2 ∗ P ∗R
P +R

MissRate = PMiss =
c

a+ c
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FalseAlarmRate = PFA =
b

b+ d

CDet = CFA ∗
b

b+ d
(1− Prel) + CMiss

c

a+ c
∗ Prel

�IÝ3Ú�ÝîÙ©é�Ý3Þcå�Ý3ÚãÙºÞ�Üºß�â�ï7ß3Ú8á~Ý�âÓ×mÙ�Ûíá�ß�Õ�Ù�Þ�à8×Aà8á�Ù�âÓÝ�ù�ÞcßTä�Ý3Þ$ï�Ý3Ú�Ý�áVßðÕªß3àúÞcß�àãà8åªÜ�Ùºà�ß�à�à�Ù}à�åªÙºÞAÙºÛ
å�á�×AÞA×?³ZÝ3Ú6Õªß�à}âfêºá�ßðÕªß�àf�

d §.¢�£ó�on®
�¢ìn:����¢��Ôn�¢Eg�©=£ÿ���I¥~¢�� Ô��Ú·ý�Ü=¹�2yí�Ûuþ�ü��0Ú·Û���ÝuÞ�ìãÞNÜºå�Ý3Þ6Ý3à8×Aù�ÛªÝ�Ù�ÞNâ�×Aà8âÓß¤ï�Ù�à8ß
Ý�ÜZÝ�Õ�Ý÷à�å�Ü�Ùºà�ß3ãNÕªÙ�â�ßðÕªß�àíåªÙ�à�Ù Ý3Ü�åªâôå�ÞoÝ3Û¯ÞAß�à�é�Ý3Þcß�Ú�ÙºàÓÕ�Ù

a, b, c
°
d

àíåªÙ�à�Ù
ßeä�áV×cÙ�ÛªÙºÛÂï�Ý3Ú�Ý¨ÜZÝ3ÕªÝôà�åªÜºÙ�à8ß3ã9°ÍÞcåªÙ�ù�ß¨à�Ù�Ý3ïªÞc×AÜ�Ý4ÞAÝ¨â�Ù�Õ�×AÕ�Ý4ÕªÙ�Ù©é�Ý3Þcå�Ý3Ü�×há�ÛÍÜ�ß�ÛÂÞcß�à
é�Ý3ÞAß�Ú8Ù�à}Ý3ÜºåªâôåªÞoÝ3Õ�ß�à�Þ

d §.¢�£ó�on®
�¢��=¢ª§���©�g.���&¢�� Ô`±5ý~�5þ+Õ�2yí�Ûuþ�ü��#Ú·Û���Ý&ÞU
$Ù]ÙHé�Ý3ÞvêªÝ4Ù�Þ�à8×Aà8á�Ù�âÓÝ*ï�Ý3ÚVÝ*ÜZÝ3ÕªÝ¨à8åªÜ�Ùºà�ß3ã
°)ÞAåªÙºù�ß¶à�ÙîïªÚ�ß3âÓÙºÕª×oÝ�Û²Þcß�à�é�Ý3Þcß�Ú8Ù�à}ßeä�áVÙºÛª×AÕ�ß�à}ï�Ý�ÚVÝ�ÜZÝ3Õ�Ý�á_á�ïª×cÜ�ß3Þ

��ÙRäª×AÕªß¨Ý4ÞAÝ4Ý�Þcá~Ýsé�Ý3Ú�×AÝeäª×cÞc×cÕ�Ý�Õ�ÕªÙºÞ�ÛUêªâ�Ù�Ú8ß¨Õ�Ù]Ûªß3áV×cÜ�×AÝ3àúß4ÕªßðÜ�åªâ�Ù�Û&áVß�àNÙºÛ)Ü�Ý3Õ�Ý4à8åªÜ�Ùºà�ß3ã
Ù�Þ�âfêºáVßðÕ�ß¤�5Üvý���Û��eþ+ý��wý�Ü�Ùu×wÕ�Û�Ù�ý�ÙîÙºà8á�×AâÓÝ¤âÓÙ â8ß�Ú*Ù�Þ�Ü�ß�â�ï�ß�ÚRá~Ý3â�×cÙ�Û&áVß¤ÕªÙºÞNà�×cà8á�Ù�âÓÝ�ÕªÙ
tN�	t �·tN�	toú � !+Þ
ìãÛ�ÞAß3à�à�×cà8á�Ù�âÓÝ3à�ÕªÙ¶ÕªÙºá�Ù�ÜºÜ�×^á3Û�áVÝ3âkäª×^êºÛ�à�Ù¶à�åªÙºÞAÙ¶Ú�ÙºïªÚ�Ùºà�ÙºÛíá~Ý�Ú*Ù�ÞãÜºß�â�ï�ß�Ú8áVÝ3âÓ×mÙ�Ûíá�ß

ÕªÙºÞ}à8×Aà8á�Ù�âÓÝñâ�ÙºÕª×oÝ3Û&áVÙÂå�Û�Ý�ÜºåªÚ�é�Ý�ÕªÙ�Û�ß�â�×AÛ�Ý3ÕªÝ���æ:��ìÀt Ôy²kÛuÚ Û�ÕuÚÍþ+ý��¯æ�Ü&Üvý�Üî±\Üaû&�0Û�ýjë
�9×0Ü��eÛ�Ù_Ý&ã&ÞoÝ�Ü�å�Ý�Þ®à�Ù]ßeä�áV×cÙ�ÛªÙ}Ú�ÙºïªÚ�Ùºà�Ù�Û&á~Ý3Û�ÕªßôÙºÛÍåªÛ�Ý*ù3Úvåiç�Ü�Ý*ÞAÝîÙ©é�ß�ÞAåªÜº×^á3ÛÓÕ�Ù]Þcß�à.ÛuÜ&Üvý�Ü�Û�Ù
�wý�Ü.ý���þ^Ùuþ�è���Ø(Ú8Ù�Û&áVÙeÝ�ÞAÝ3à:ëRûeÖqÙ�û�ÙGûeÖ�ûeÜê�Pû�Ùuã�à�Ùºù�êªÛ�à�Ù¢é�Ý3Ú�èoÝ3Û�Þcß�àãïªÝ3Úvå3â�Ùºá�Ú�ß�àzÕªÙºÞ�à�×cà8áVÙºâÓÝ\Þ
ìãà8áVÝ3à*Ü�å�Ú�é�Ý3à*ï�ÙºÚ�â�×cá�Ù�ÛñÚ�Ù©ç�Û�Ý3ÚîÙºÞãà�×AàRáVÙºâÍÝÂï�Ý�ÚVÝ²â�Ù â8ß�ÚVÝ3Ú�à�åñØ(åªÛªÜº×Aß�Û�Ý�âÓ×cÙ�Û&áVß3Þ:ìãÛ÷åªÛ
ïªÚ8×AÛªÜº×Aïª×cß�à8Ù}Ú�ÙºïªÚ�Ùºà�ÙºÛíá~Ý�ä�Ý*ÙºÞªÜ�ß3âÓï�ß�ÚRá~Ý3â�×cÙºÛíáVß�ÕªÙ�ÞAß�àzà8×AàRáVÙ�âÓÝ3àzÕªÙ�ÕªÙºá�Ù�ÜºÜ�×^á3Û�â�Ù�Õª×AÝ3Ûíá�Ù
Ü�å�Ú�é�Ý�à~µ¢���(ÔyïNðKñKðuþb�%ð©ò�ó��^ð©òaû%ô~þb�0üõ���\û%òaûUñ©ôyð©òuþvõ©ô~þëñrö ��÷ Ý3Ú_ú{ù�!úÕªß�ÛªÕ�ÙÓà�Ù�Ú�Ù�ï�Ú�Ù�à8Ù�Û&á~Ýeä�Ý
Ù�Þ®ï�ß�Ú�ÜºÙ�ÛíáVÝ â8Ù�ÕªÙ]ÕªÝ�áVß�à�Ü�ß�Ú8Ú�Ù�Ü�á~Ý3â�ÙºÛíáVÙ]Õ�ÙºáVÙºÜºáVÝ3Õªß�àNØ(Ú�ÙºÛíá�Ù�Ý4ÞAÝ3àúØ�Ý3ÞcàVÝ3à�Ý3ÞoÝ3Ú8âÓÝ3àHøíìãÛ)ÞAÝ3à
Ü�å�Ú�é�Ý�à���æy��ìÀt à�Ù}Ú8Ù�ïªÚ8Ù�à�ÙºÛíáVÝ3ÛÓÞAß3àãÕ�ß�àãá�×Aï�ß�àzÕªÙ�Ù�Ú8Ú�ß�Ú8Ù�àfø&ìúàRáVß�àúâfêºá�ßðÕªß�àzï�Ù�Ú�â�×cá�Ù�Û�ùíåªÙ
ÞoÝôÜ�å�Ú�é�Ý¶ÕªÙîåªÛ¤à�×AàRáVÙºâÍÝ�ùíåªÙîá�×AÙºÛªÙîåªÛ�äªå�Ù�Û�Üºß�âÓï�ß3Ú8á~Ý�âÓ×cÙºÛíá�ß�à�Ù*Ý3à�ÙºâÓÙyú8Ù*Ý¶åªÛªÝ¶Ú�Ù�Ü�á~Ý
ÕªÙºÛíáVÚ8ß4ÕªÙºÞ®Üºå�Ý3ÕªÚ�Ý3Ûíá�Ùe×AÛ�Ø(ÙºÚ�×cß�Úz×v³Hùíåª×AÙºÚ�Õªß

(50, 50)
Ý3ÞªÙ�à�Ü�Ý3ÞAÝ3ÚúÞAß3àúÙyú8Ù�à�Ü�ß3ÛÓåªÛ�ÝîÙ�à8ÜZÝ3ÞAÝîÕªÙ

ÕªÙºà�éð×oÝ3Üº×vû3Û÷Û�ß�Ú�âÓÝ3Þëø�ø½Ý²ÜºåªÚ�é�Ý
y = −x Ú�Ù�ï�Ú�Ù�à8Ù�Û&á~Ý�Ù�ÞãÜ�ß�â�ï�ß�Ú8áVÝ3â�×cÙ�Û&áVß²Ý3ÞAÙ�Ý�áVß3Ú�×cßÂÕªÙ�Þà�×cà8á�Ù�âÓÝ9ø5õ Ù�ÞIÜ�ß�â�ï�ß�ÚRá~Ý3â�×cÙ�Û&áVßÍÕªÙ�åªÛñà8×Aà8á�Ù�âÓÝ)à�ÙºÚvåÂâ�Ù:ú8ß�Ú�Üºå�Ý3Ûíá�ß²âPå3à�à�Ù¶Ý3ï�Ú�ß�ò$×câÓÙ

à�å¤Ü�åªÚ�é�ÝÓÝ�Þ=ÙêòðáVÚ�Ùºâ�ß�×AÛ�Ø(ÙºÚ�×Aß3Ú�×Y³fùíåª×cÙ�Ú�Õ�ß�ø

W �Yü=�M[��M[�� ½ #�+ ð�ì$+÷-�ò�ì ô ì$# � ¼ �

µ}ß�ÛÔ�IÝ�ï�q�ÝÍÙºÛ �·�IÝ3ïwúeú�!IÝ3Û�Ý�ÞA×Y³ZÝ¶Üfû3âÓßÓÙHé�ß3ÞAåªÜº×Aß�ÛªÝÓÞAÝ�ïªå3ä�ÞA×AÜ�Ý3Ü�×Yû�Û¤ÕªÙ¨ÞAÝ3àeÛªß3á�×AÜº×oÝ3à
à�ßeäªÚ�Ù4åªÛ à�åªÜºÙ�à8ß²Ý�âÓÙºÕª×AÕ�Ý¿ùíåªÙ¨ïªÝ3àVÝÓÙºÞ½áV×cÙ�â�ï�ß�ø*��Ù4à�å�Ý�Ûwå3Þc×Aà�×cà�Ù�òðáVÚ�Ý3Ù¨ÞAÝ3àeà8×Aù�å�×AÙ�Û&áVÙºà
Ü�ß3ÛªÜ�Þcåªà�×cß�ÛªÙºàf�
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9eÛ ÛðåªÙ©é�ß°à�å�Ü�Ù�à8ß Ûªß3Ú�âÓÝ3ÞAâ¶Ù�Û&áVÙ�ïªÚ8ßðÕªåªÜ�ÙñåªÛ�ÝÿÜZÝ3ÕªÙºÛ�ÝóÕªÙñÛªß3á�×AÜ�×AÝ3à)à�ßeäªÚ�ÙñÙºà�Ù
à8åªÜ�Ùºà�ßÍÙºÛ�åªÛ¤Ùºà�ï�Ý3Üº×Aß�Õ�Ùîá�×AÙºâÓï�ß�ïªÚ�û�ò$×Aâ�ß¶Ý�êºÞëø
9eÛ�Ý	é�Ù�Û&á~Ý3Û�Ý�áVÙ�â�ï�ß�Ú�Ý3Þ$Ù�Û&áVÚ�Ù�Õªß�àzà�ÙºÜ�åªÙºÛªÜ�×oÝ�àúÕªÙ�Ûªß3á�×AÜº×oÝ3àlùíåªÙ���ÝeäªÞAÝ3ÛôÕªÙºÞªâ�×Aà8âÓß
á�Ù�âÓÝ�ù�Ù�ÛªÙºÚVÝ�ÞAâ�Ù�Ûíá�Ù�×AÛªÕª×cÜZÝ�Û²à�å�Ü�Ù�à8ß�à]Õª×mØ(Ù�Ú�ÙºÛíá�Ù�àfø
9eÛÂÜ�Ý3âkäª×Aß4à8×Aù�Ûª×?ç�Ü�Ý�áV×?é�ß4ÕªÙ�Þ�é�ßðÜ�ÝeäªåªÞAÝ3Ú�×cß�°ÓÕªÙ�ÞAÝ*Ø(Ú8Ù�Ü�å�Ù�ÛªÜº×oÝ¨ÕªÙ�Õ�×Aà8á�Ú�×häªåªÜ�×Yû�ÛÓÕªÙ
Þcß�à�ávêºÚ�â�×AÛªß3à�à8åªÙ�ÞcÙ�Û¤×AÛªÕª×cÜZÝ3Ú�å�Û�ÛíåªÙHé�ßÓà8åªÜ�Ùºà�ß�ø
é�Ù�ÛªÙºÚVÝ3Þcâ�Ù�Ûíá�Ù*à�Ù4��ÝeäªÞAÝ�ÕªÙ4åªÛ à8åªÜ�Ùºà�ßÂÙºÛ�åªÛ Ùºà�ï�Ý3Üº×AßÍÕ�Ù4á�×AÙºâÓï�ß�Ú�ÙºÞoÝ�áV×Yé�Ý3â�Ù�Û&áVÙ
ï�ÙHùðå�Ùfåªß�ø

$Ù��ªÝ�ßTäªà8Ù�Ú�é�Ý3Õªß�ùíåªÙ}ÞAÝ3àzÛªß�áV×AÜº×oÝ3à�Ú�Ù�ÞAÝ3Üº×Aß�Û�Ý�Õ�Ý3àIÜ�ß3Û¶Ù�Þªâ�×Aà8âÓß�à8åªÜ�Ùºà�ß*ßðÜ�åªÚ8Ú�Ù�Û¶Ù�Û
ù�Ú8åªï�ß�àHý�Þcß�à½à�åªÜºÙ�à�ß3àz×cÛªÙ�à8ï�Ù�ÚVÝ�Õªß�à�ïªÚ8ßðÕªåªÜ�ÙºÛôâôåªÜ~�ªß]×cÛíáVÙºÚ_êºà�ÙºÛ¨ÞoÝ}Ý3åªÕª×cÙ�ÛªÜº×oÝ9ýo°îï�ß�Ú
ÙºÞAÞcß)ÕªÝ3ÛñÞcåªù&Ý�Ú�ÝÁùíåªÙ�à8Ù���ÝeäªÞcÙôÕ�Ù�ß3á�Ú�ß�à�à�åªÜºÙ�à�ß3à*ÕªÙºÞzï�Ý�àVÝ3ÕªßÂÕªÙôÜZÝ�ÚVÝ3Ü�áVÙ�Ú�èAàRáV×AÜ�Ý3à
à8×Aâ�×AÞcÝ3Ú8Ù�à�Ý3Þ=Ý3Üºá�å�Ý3Þ�ø
��ÙºÛíá�Ú�ß�ÕªÙÍÞAÝ¤Ü�ßTä�ÙºÚ8áVåªÚ�Ý ÕªÙÍÞAÝ3à4Û�ß3áV×cÜ�×AÝ3àfý=ÞAß�à*Ûªß�âkäªÚ8Ù�à4ÕªÙÍï�Ù�Ú8à�ß�Û�Ý�àfý�ÞAåªù&Ý�Ú�Ù�à�°
ß3á�Ú�ß�àúÕ�Ý�áVß3à�ÕªÙ]×cÛíáVÙºÚ_êºàNÙºÛÍÞoÝ��ª×AàRáVß�Ú8×oÝ�Ûªß4à�ÙeâÓÙºÛªÜ�×cß�Û�Ý3Û�ù�ÙºÛªÙ�Ú�Ý3ÞAâ�ÙºÛíáVÙ}âôåªÜ~�ªß4Ù�Û
ÙºÞ=ï�Ý3àVÝ�Õªß�ý�ï�ß3Ú}ÞAß�Üºå�Ý3Þ=à�ß3Û�×câÓï�ß�ÚRá~Ý�ÛíáVÙºà�ïªÝ3ÚVÝ�ÜZÝ�ÚVÝ3Ü�áVÙ�Ú8×v³�Ý3Ú�ÞoÝôÛªß3áV×cÜ�×AÝ9ø
9eÛ¤ïªÚ8ßTäªÞcÙ�âÓÝ�Ýôá�Ù�ÛªÙºÚ}Ù�Û²Ü�åªÙºÛíá~Ý¶ÙºÛ¤Ùºà8áVÙîÜ�Ý3âÓï�ß�Ù�à�ÞoÝ®é�Ý3Ú�×AÝ3Ü�×Yû�Û)ÕªÙîÞAÝ3à�Ûªß3áV×cÜ�×AÝ3à
ùíåªÙ ��Ý�äªÞoÝ�Û°à�ßTäªÚ8Ù åªÛ à�å�Ü�Ùºà�ßóÝ÷Þcß÷ÞAÝ3Ú�ù3ß�ÕªÙ�ÞAß�à�Õ�èAÝ3à�Ù�ÛzùíåªÙ à�Ù�ïªå3äªÞc×AÜ�Ý9ø���ß3Ú
Ùyú8Ù�â�ïªÞAß9ý�ÙºÛ�Ù�Þ�Ü�Ý3à�ß�ÕªÙ�ÞAÝ®}�B6ß�âkä�Ý]ÕªÙN��qðÞAÝ3�ªß3âÍÝ9}?ø�ø½Ý�àzïªÚ�×câÓÙºÚVÝ3à�Ûªß�áV×AÜº×oÝ3à���ÝeäªÞAÝ3Û
à8ßTäªÚ�ÙÓÞoÝ�à*Ü�ß�Ûªà8Ù�ÜºåªÙ�ÛªÜ�×oÝ�àôÕ�ÙÍÞAÝ�ä�ß�âkä�ÝSø½5 ÞAß3à ³ øÓÕ�èoÝ3à*ÕªÙºà�ïªå\ê�àôÕªÙ�à8Ü�å3ä�Ú�Ù�ÛîùíåªÙ
ÙºÞ�ÜºåªÞcï�ÝeäªÞcÙ�Ù�à�÷�Ü©þ�×cù��Á°ÍÞcßôïªå3ä�ÞA×AÜ�Ý3ÛFý Ã ÜHû�â�ßôà�Ù�Ú8Ù�ÞoÝ�Ü�×cß�Û�Ý3ÛÍÙ�àRá~Ý3à�Ûªß�áV×cÜ�×oÝ�àKÄ�ø$ø�Ýà8ß�ÞAåªÜº×vû3ÛÍÝ3ÕªÝ3ï�á~Ý�Õ�Ý*ï�ß�Ú �ü5]ÞAÞdú � äð!�à�ÙGä�Ý3à�Ý4Ù�Û�û&�{û���ôÍþb�%ð�ô�òaûUñ~0�þb�0ü%ýEùíåªÙ]Ü�ß�Û�à�×AàRáVÙ]Ù�Û
×cÚNÝ%åªÝ3Õª×AÙºÛªÕªß¨Ý*ÞoÝîïªÚ�Ùºù�åªÛíáVÝ4×AÛª×cÜ�×AÝ3ÞªÞAÝ3à�Ûðå�ÙHé�Ý3à6ï�Ý�ÞoÝeäªÚ�Ý3à�ÜºÞoÝoé�Ù7ùíåªÙ�×cÕªÙ�Û&áV×?ç�ÜZÝ�ÛÍÙºÞ
à8åªÜ�Ùºà�ßÍÜºß�Û¤åªÛªßÓÝ3Û&áVÙºÚ�×Aß3Úfø

µ}ß�Û��IÝ3ï�q.Ý¶ïªÚ�ß�ï�ß3ÛªÙîÞAÝôå�áV×cÞA×Y³�Ý3Ü�×Yû3ÛÂÕ�ÙîåªÛ�Ý3Þcù�ß�Ú8×máVâ¶ßôÕªÙîÜºÞAåªàRáVÙ�Ú8×AÛªù�ÿj��þb�0ü��vð�2ë#�ûCõKõrö©ý
Ù�òðáVÙºÛªÕª×cÕªß,Üºß�Û°Ù�Þ�áV×cÙ�â�ï�ß�Üºß�â�ß�Ù�à8á�ÚVÝ�á�Ù�ù�×AÝ�á~Ý3Û&áVß�ï�Ý3ÚVÝñÞoÝ�ÕªÙºá�Ù�ÜºÜ�×vû3Û ÕªÙ¤ÞoÝ�ïªÚ�×câÓÙºÚVÝ
Ûªß3á�×AÜ�×AÝ9ý�Ü�ß�â�ßÍï�Ý3Ú�ÝÍÞAÝÓÕªÙ�áVÙºÜ�Ü�×Yû�Û�Õ�Ùôà8åªÜ�Ùºà�ß�àHø'
$Ùôà8åªï�ß�ÛªÙ~ùíåªÙôÞAÝ3à]Ûªß�áV×AÜº×oÝ3àeÜºÙ�Ú8ÜZÝ3Û�Ý�àîÝ
ÞoÝôØ(ÙºÜê�ªÝ�ÕªÙ*ï�å��ªÞA×cÜZÝ3Üº×vû3Û²à8ß�Û�âÓÝ3à}ï�Ú�ß�ï�ÙºÛªàVÝ3à]Ý¶��Ý��ªÞAÝ3Ú�à8ß��ªÚ8Ù*Ù�Þ=âÓ×cà�â�ßôáVÙºâÍÝSø*�]Ù*Ù�à8á�Ù
âÓßðÕ�ß�ý�åªÛôÕªßðÜºåªâ�Ù�Ûíá�ß�ï�Ù�ÚRáVÙ�Û�Ù�Ü�ÙºÚvåîÝ�å�Û�Ý�Ü�ÞAÝ3à�Ù6à8×$à�åªï�Ù�Ú�Ý�åªÛôåªâ��ªÚVÝ�Þëý,°4ÞAÝ]Õª×cà8á~Ý�ÛªÜ�×AÝ]Ù�Û
Õ�èoÝ�à]Ù�Û&áVÚ�Ù¨Þcß�à]ÕªßðÜºåªâ�Ù�Û&áVß�à�ÛªßÍà�åªï�ÙºÚVÝ)å�Û�ÕªÙºá�Ù�Ú�â�×AÛªÝ3ÕªßÓåªâ��ªÚVÝ3Þ�ø�ø½ÝÓ×AÛ&áVÚ8ßðÕªåªÜ�Üº×vû�Û�ÕªÙ
ÞoÝôØ(ÙºÜ~��Ý�ÕªÙîïªå��ªÞc×AÜ�Ý3Ü�×Yû�ÛÂâÓÙyú8ß�ÚVÝ�ÙºÞ=à�×AàRáVÙºâÍÝ�ÕªÙ�tN�7tsý�ÕªÙ��ª×AÕ�ßÓÝ¿ùíåªÙ4Ý,°ðåªÕ�Ý�Ý3Þ=à8×AàRáVÙ�âÓÝ
Ý¶Ü�Ý3ï�á�åªÚVÝ3Ú�ÞoÝôï�Ù�Ú�×cßðÕª×AÜº×AÕ�Ý�ÕÁ°ÂÙºÞ=à�ß�ÞAÝ3ï�Ý3â�×cÙ�Û&áVß¨áVÙ�â�ï�ß�Ú�Ý3Þ�ÙºÛíáVÚ8Ù*ÞAÝ3à�Ûªß�áV×AÜº×oÝ3àHø
ìãÛ,ÙºÞúá�ÚVÝ���Ý`ú8ß¤Ú�Ù�Ý3Þc×v³ZÝ�Õªß²ï�ß�Ú�µeå�à�à�ÙºÞAÞ/
���Ý�Û�°���Ý3âÓÙºà*5�ÞcÞoÝ3Û � 
	��ÝTúTú�!ëý½à�Ù�×AÛíá�Ù�Û&á~Ý

Ý3ù�Ú8åªï�Ý3ÚÍÞAÝ3àÍÛ�ß3áV×cÜ�×oÝ�àÓï�Ý3ÚVÝ,ÞAÝ,ß���áVÙºÛªÜ�×Yû�ÛÖÕ�Ù�ÞAÝ,��×Aà8á�ß�Ú�×AÝ÷Üºß�â�ïªÞAÙ�á~Ý÷à�ß���Ú�Ù�åªÛÖà�åªÜºÙ�à8ß
Ý,°ðåªÕ�Ý�Õªß�à�ï7ß3Ú�ÞoÝÓØ(Ù�Ü~��ÝÂÕªÙ�ïªå��ªÞc×AÜ�Ý3Ü�×Yû�Û�°�Ý3Þcù�åªÛ�Ý�à�ÜZÝ3Ú�Ý3Üºá�Ù�Ú�èAà8á�×AÜ�Ý3à�ùðå�Ù¶à�Ù¶ÙêòðáVÚVÝ�Ù�Û�ÕªÙ
ÞAß�à�ÕªßðÜºåªâÓÙºÛíá�ß�àeÜ�ß�â�ß¶à�ß�Û�Ûªß3â
��Ú�Ù�à}ÕªÙ*Ù�Û&áV×cÕ�Ý3ÕªÙºàeß�Ø(Ú�Ý3à�ÙºàeÛªß�â�×AÛ�Ý�ÞcÙ�à�Ú�ÙºÞAÙ©é�Ý3Û&áVÙºàfø�ìúÛ
Ù�àRáVÙeáVÚ�Ý���Ý`ú8ß*à�Ù]ÕªÙºâ�å�Ù�à8á�ÚVÝ*Ü�ß�â�ß4ÞAÝ*Ý3ï�ÞA×AÜ�Ý3Ü�×Yû3Û¶ÕªÙeávêºÜ�Û�×AÜZÝ�àNÙ�àRá~Ý3Õ9èAà8á�×AÜ�Ý3à�à�ÙºÛªÜ�×cÞAÞAÝ3àfý%°�ÙºÞ
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ÕªÙ²Üºåwå3ÛªÕ�ßb°õÕ�û�ÛªÕ�Ù²à�Ù²ïªÚ8ßðÕªåªÜºÙ²Ù�Þ�à�åªÜºÙ�à�ß9ø��IÝ3ÚVÝ�Ú�Ù�Üºß�ÛªßðÜºÙ�Ú¶Ü�åwå�ÛªÕªß�à8Ù²ïªÚ�ßðÕªå�Ü�Ù²åªÛ
à�åªÜºÙ�à8ß�à8åªÙ�ÞcÙ�Ûñå�á�×AÞc×Y³ZÝ3Ú]ÞAÝ)Ý3ïªÚ8ß�ò$×AâÓÝ3Üº×vû3Û ÕªÙ�ùíåªÙ�åªÛñà�å�Ü�Ù�à8ß¤à�Ù�ïªÚ�ßðÕ�åªÜ�Ù�Ù�ÞIÕ�èAÝ)ÙºÛbùíåªÙ
à�Ù*ï�å��ªÞA×cÜZÝ9ø���Ù�Ú8ßÓÜºß�â�ß���Ù�â�ß�à}ÕªÙ�à8Ü�Ú8×cáVßÓÝ3Û&áVÙºÚ�×cß�Ú�â�Ù�Û&áVÙ%ý�ÞAß�à�Ú8Ù�à�å�Þcá~Ý�Õªß�à}ß��$áVÙ�Û�×AÕªß�à}Üºß�Û
ÞoÝÍå�á�×AÞA×?³ZÝ3Üº×Yû�Û ÕªÙ�ÞoÝÓØ(Ù�Ü~��ÝÂÕªÙ�ïªå���ÞA×cÜZÝ3Üº×vû�Û ï7ßðÕ�ÚrèoÝ�Û�â�Ù:ú8ß�Ú�Ý3Ú�à8Ùôà�×zà8Ù¶Üºß�Ûªà�×cÕªÙºÚVÝ3Ûñß3á�ÚVÝ3à
ïªÚ�ß3ïª×AÙºÕ�Ý3ÕªÙºà}á�Ù�â�ï�ß�ÚVÝ�ÞAÙºàfø
ìãÛ�ÞoÝ�Þc×cáVÙºÚVÝ�áVåªÚVÝ¶��Ù�â�ß�à]ß��ªà�ÙºÚ�é�Ý3Õªß�ùíåªÙ¨Ù�Û�Þcß�à]à8×AàRáVÙ�âÓÝ3à]ÕªÙ~µ}ä�à8Ù¨ï�Ù�Ú�â�×máVÙ*ÞoÝ�å�á�×?æ

ÞA×Y³ZÝ3Üº×vû3Û²ÕªÙ4Ý�á�Ú�×��ªå�áVß3à}ÕªÙîáV×cï�ß¶Ø(ÙºÜê��Ý�ÙºÛ ÞoÝ�à}Ü�ß3Ûªà�åªÞmá~Ý3àHø�ìãÛ Þcß�à}à8×Aà8á�Ù�âÓÝ3à}ÕªÙ4ìúäKý®Õ�Ù�Ûíá�Ú�ß
ÕªÙÍÞoÝ²áVÝ3Ú�Ù�Ý ÕªÙÍÚ8Ù�Üºß�ÛªßðÜº×Aâ�×AÙ�Û&áVß�Õ�ÙÍÙ�Ûíá�×AÕ�Ý�ÕªÙ�àHýIÝ3ÞAù3åªÛªß�à*à�×AàRáVÙºâÍÝ3à*á�ÚVÝ�áVÝ3Û,ÕªÙÍÕªÙ�áVÙ�Ü�á~Ý�Ú
Ù�ò$ïªÚ8Ù�à�×cß�ÛªÙºàeáVÙºâÓï�ß3ÚVÝ3ÞcÙ�àfø���Ù�Ú�ß�Ûªß���Ù�â�ß�à}Ù�ÛªÜºß�Û&áVÚVÝ�ÕªßÓÕªÙºÛíá�Ú�ß�ÕªÙ*Þcß�à�à�×cà8á�Ù�âÓÝ3à}ÕªÙîïªÚ8ßiæ
Ü�ÙºàVÝ3â�×AÙºÛíá�ß*ÕªÙeÞcß�àãÕªßðÜ�åªâ�Ù�Û&áVß�àú�ªÙ�Ú8ÚVÝ3â�×AÙºÛíáVÝ3àúÝ3å�áVß3â�å�áV×cÜZÝ3à�ùíåªÙ]ß���áVÙºÛªù&Ý3Û�ÞoÝ�×cÛ�Ø(ß�Ú�âÓÝ`æ
Ü�×Yû�Û�á�Ù�â�ï�ß�ÚVÝ�Þ�×Aâ�ïªÞYècÜº×má~Ý�Ù�ÛñÞcß�à�ÕªßðÜ�åªâ�ÙºÛíáVß3àfýV° ÞAÝ3à�å�áV×cÞA×cÜºÙ�Û�ï�Ý�ÚVÝÂÝo°$å�Õ�Ý3Ú�Ý)ÞAßðÜ�Ý3ÞA×?³ZÝ3Ú
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ÕªßðÜºåªâÓÙºÛíá�ß�àãà8Ù�â�Ù:ú�Ý3Û&áVÙºàføE�6ß�â�ß�é3Ù�Ú�ÙºâÓß3àãÙ�Û¶ÙºÞ�Ú�Ù�àRáVßîÕ�Ù�Ù�àRáVÙ�áVÚ�Ý���Ý`ú8ß�ý�Ûªß3à�ß3á�Ú�ß�àzïªÚ�ß3ï�ßiæ
ÛªÙºâÓß�àzåªÛ�Ý��ªÙºÚ�Ú�Ý3âÓ×cÙ�Û&á~Ý�ï�Ý3Ú�Ý�ÕªÙ�áVÙºÜºáVÝ3ÚÀ°ôÚ8Ù�Üºß�ÛªßðÜ�ÙºÚúÕª×cà8áV×cÛíáVÝ3àzÙêò$ïªÚ�Ùºà�×Aß3ÛªÙ�àãáVÙ�â�ï�ß�Ú�Ý3ÞAÙºà
á~Ý�ÛíáVß�Ý��ªà8ß�ÞAå$á~Ý3à�Ü�ß�â�ß�Ú�Ù�ÞAÝ�áV×?é�Ý3àHý�å�á�×AÞc×Y³ZÝ�ÛªÕªß]åªÛ�â�ßðÕªÙºÞAß]ÕªÙ6á�×AÙºâÓï�ß�°*ávê�ÜºÛª×AÜ�Ý3àzÕ�Ù¢�úø½û�ø

�6ß3âÓß¯à�Ù÷Õ�Ù�à8áVÝ3ÜZÝ°ÙºÛýß3á�Ú�ß�à²á�ÚVÝ���Ý`ú8ß�à²ÕªÙ�tN�	tsý]ÕªÙ�áVÙºÚ�â�×AÛ�Ý�Ú²Ü�åwå�ÛªÕªß ßðÜºåªÚ�Ú8Ù÷åªÛ
à�å�Ü�Ù�à8ß¶Ù�à�Ú�ÙºÞAÙHé�Ý3Ûíá�Ù�ï�Ý�ÚVÝ¨ÞAßðÜ�Ý3Þc×Y³ZÝ�Ú�Þcß9øí5ýÞAß¨ÞAÝ3Ú�ù�ß4ÕªÙ�Þcß�àNà�×cù�åª×AÙºÛíá�Ù�à6ÜZÝ�ï�ècá�åªÞAß3àfýEé�Ý�âÓß3à�Ý
ïªÚ8ß�ï�ß�ÛªÙºÚ}Õª×cà8áV×cÛíáVÝ3à6ávê�ÜºÛª×AÜ�Ý3à}ï�Ý�ÚVÝ¶Ý3Û�Ý�ÞA×v³�Ý3Ú6ÞAÝ�×cÛ�Ø(ß�Ú8âÍÝ�Ü�×Yû3Û)á�Ù�â�ï�ß�ÚVÝ�Þ�×câÓï�ÞvèmÜ�×máVÝ¨Ù�Û¤Þcß�à
ÕªßðÜºåªâÓÙºÛíá�ß�àfø�t�Ý3â��ª×hê�Û)á�ÚVÝ�á~Ý�Ú�ÙºâÓß�à6ÕªÙ�é�Ù�Ú�Ü�ß3âÓß�êºà8áVÝ3à}ïªå�Ù�ÕªÙºÛ Ýo°$å�Õ�Ý3Ú}ÝôÞAß�à6åªà�å�Ý�Ú�×Aß3à
Ù�Û÷ÞAÝÂÚ�ÙºÜ�åªï�ÙºÚVÝ3Üº×vû�Û÷ÕªÙ¶ÞAß�à�ÕªßðÜ�å�âÓÙºÛíáVß3à*à�ß��ªÚ�Ù�åªÛ÷à8åªÜ�Ùºà�ß ÕªÙ�×cÛíá�Ù�Ú_êºàfý½Ý3àrèãÜ�ß3âÓß²Ù�Û÷ÞAÝ
ÕªÙ�áVÙ�ÜºÜ�×Yû�ÛöÝ3å$áVß�âPå�á�×AÜ�Ý�ÕªÙ ÞAß�àÓà8åªÜ�Ùºà�ß�àÂÛ�Ý�Ú�ÚVÝ�Õªß�àÍÙºÛÖåªÛ�Ý,Üºß�ÞAÙºÜ�Üº×vû�Û ÕªÙ ÕªßðÜºåªâÓÙºÛíá�ß�àfø
ìãà8áVÝ�ê�ÞcáV×câÓÝ)áVÝ3Ú�Ù�Ý�à8ÙÓÚ�Ù�ÞAÝ3Ü�×cß�Û�ÝÂÜ�ß�Û,ÞAÝ²ÕªÙºá�Ù�ÜºÜ�×vû3ÛõÕ�ÙÓà�åªÜºÙ�à�ß3àôïªÚ�ß3ïª×oÝ²ÕªÙ�tN�7tsý�ï�Ý3ÚVÝ
ÞAß÷Üºå�Ý3Þeå�áV×cÞA×Y³�Ý3Ú�Ùºâ�ß�à�Ý3ÞAù�ß3Ú�×má�â�ß3à�ÕªÙ�Ý�ù�Ú�åªïªÝ3âÓ×cÙ�Û&áVß�ÕªÙ ÕªßðÜºåªâÓÙºÛíá�ß�àÞùíåªÙ á�Ù�Ûªù�Ý3Û ÙºÛ
Ü�å�Ù�Û&á~ÝÂá~Ý�Ûíá�ß²Þcß�à�Üºß�ÛªÜ�Ùºï�áVß3à�ùíåªÙ�Ý�ï�Ý3Ú�ÙºÜ�ÙºÛ�Ù�ÛñÞAß�à�ÕªßðÜ�åªâ�Ù�Û&áVß�à�Üºß�âÓß)ÞoÝ)×cÛ�Ø(ß�Ú8âÍÝ�Ü�×Yû3Û
áVÙºâÓï�ß3ÚVÝ3Þ:ïªÚ�Ùºà�Ù�Û&áVÙ*Ù�Û¤Ù�ÞAÞcß�àfø
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�IÝ3Ú�ÝÓâÓÙºÕª×AÚ}Ù�Þ½áV×AÙºâÓï�ß�Ûªß�à5��Ý3àVÝ�âÓß�àeÙ�Û�Ù�Þ�â�ß`éð×Aâ�×mÙ�Ûíá�ß�ï7ÙºÚ�×YûðÕª×AÜºßÓÕªÙ¨Þcß�à]Ý3à8á�Ú�ß�à�°
ÞAß�àeï�ÞoÝ3ÛªÙ�á~Ý�àfý�Þcß�àeÜ�åªÝ3ÞAÙºà]Ûªß�à]ï�Ù�Ú�â�×cá�Ù�Û�ÕªÙ©ç�Ûª×AÚeÕª×AàRáV×cÛíá~Ý�àeåªÛª×cÕ�Ý3ÕªÙºà�Õ�Ù¨â�Ù�Õª×cÕ�Ý�ï�Ý�ÚVÝÓÙºÞ
áV×cÙ�â�ï�ß�ýªÝ3à�è=à�ÙîÕªÙHç�Û�Ù%�

åªÛÓÝ%åªß*Ü�ß�Ú8Ú�Ùºà�ï�ß�ÛªÕ�Ù�Ý�ÞªáV×cÙ�â�ï�ßîÙ�â�ïªÞAÙ�Ý3Õªßîï�ß�ÚúÞoÝst�×cÙ�Ú�Ú�ÝîÙ�ÛÓÜºß�â�ïªÞAÙ�á~Ý3Úãà8å�û�Ú��ª×má~Ý
Ý3ÞcÚ�ÙºÕªÙ�Õ�ß�Ú�ÕªÙ�Þ´
$ß�Þ�ÿ76 ³&O Õ�èAÝ3àfý O�8 ß�ÚVÝ�àfý�9 � â�×AÛíå�áVß3à�°:9 ³ à8Ù�ù�å�ÛªÕªß�àuö©ý
åªÛ â�Ù�à]Ùºà�ÙºÞ½áV×AÙºâ�ï7ßAùíåªÙ4áVÝ3Ú�ÕªÝÓÞAÝÓø=åªÛªÝÓÙ�Û Ú�Ù�ù3Ú�Ù�à�Ý3Ú�ÝÓÞAÝ�â�×Aà8âÍÝ�ï�ß�à8×AÜ�×Yû�Û�Üºß�Û
Ú8Ù�à�ï�ÙºÜºá�ß)Ý3Þ'
$ß3ÞF°ÂÞAÝ�t�×cÙ�Ú8ÚVÝ�ÿ76�;�Õ�èAÝ3à}Ý3ïªÚ8ß�ò$×AâÓÝ3Õ�Ý�â�Ù�Û&áVÙoö©ý
åªÛªÝ�à8Ù�âÓÝ3Û�ÝôÜ�ß3×AÛªÜº×AÕªÙ�Ü�ß�ÛÂÙ�Þ7áV×AÙºâÓï�ß¨Ù�â�ïªÞAÙ�Ý3Õªßôï�ß�Ú�ÞAÝôø½å�Û�ÝôÙ�Û²Õ�Ý3Ú�å�Û�Ý~éðåªÙºÞcá~Ý
Ý�ÞoÝ¨áV×AÙºÚ�Ú�Ý�ÿ=<ôÕ�èAÝ3àKö=ý
ÙºÞ½Õ�èAÝ¶ÙHùðå�×Yé�Ý3ÞcÙ*Ý3Þ�áV×cÙ�â�ï�ß¶Ù�â�ïªÞcÙZÝ3Õªß¶ï�ß�Ú}ÞoÝ�t�×cÙ�Ú�Ú�Ý¶ï�Ý3Ú�Ý�Ù�Ø(Ù�Ü�áVå�Ý�Ú]å�Û�Ý�Ú�ß�á~Ý3Üº×vû�Û
à8ß��ªÚ�Ùîà�å¤ïªÚ�ß3ïª×Aß�Ù:ú8Ùiø

ìãà8áVÝ3à�å�Ûª×AÕ�Ý�ÕªÙ�àúÕ�Ù}âÓÙºÕª×AÕ�Ý�à�Ù}ïªåªÙºÕªÙ�ÛÓå�á�×AÞc×Y³ZÝ3Ú>�ª×cÙ�Û¶ï�Ý3Ú�ÝîÕ�Ù�à�ÜºÚ�×��ª×AÚúÝ�Ü�Ü�×cß�ÛªÙºàúï�Ù�Ú�×Yûiæ
Õª×AÜ�Ý3àfýªÕªåªÚVÝ�Ü�×cß�ÛªÙ�à}ß?�ª×cÙ�Û¤Ù�Þ�áV×cÙ�â�ï�ß¶ÜºÚ�ß�Ûªß3Þvû�ù3×AÜºß�ßÓÝ��ªà�ß3ÞAå�á�ß�ø^�IÝ3Ú�Ý¶ï7ßðÕ�Ù�Ú}Ú�Ù�ï�Ú�Ù�à8Ù�Û&á~Ý3Ú
Ù�Þ�áV×cÙ�â�ï�ßôÝ��ªà8ß�ÞAå$áVß�ýðà�Ù�Üºß�ÛªàRáVÚ�å9°�ÙºÚ�ß3Û¤Þcß�àNÜZÝ3ÞcÙ�ÛªÕªÝ3Ú�×cß�àfø$ìãà8á�ß�à�ï�Ù�Ú8âÓ×máVÙ�ÛÍÕªÙHçªÛª×AÚ6åªÛ)×AÛªà:æ
á~Ý3Û&áVÙîÕªÙ�áV×AÙºâÓï�ß�Ü�ß�Û¤åªÛ�Ý¶ïªÚ�ÙºÜ�×cà�×vû3Û�ùíåªÙ*ÕªÙ�ï�ÙºÛªÕªÙ4ÕªÙ*ÞAÝ3à�åªÛª×cÕ�Ý3ÕªÙºàeÕªÙ*â�ÙºÕª×AÕ�Ý�ùíåªÙ*à�Ù
Ù�â�ïªÞAÙºÙ�ÛVø�ìãÛ¨Ù�ÞíÜ�Ý3à�ß]ÕªÙºÞðÜZÝ�ÞAÙºÛªÕ�Ý3Ú8×Aß5@îÚ8Ù�ù�ß�Ú8×oÝ�Ûªß}ï�ßðÕªÙºâÓß�à½á�Ù�ÛªÙºÚ�åªÛªÝ]ï�Ú�Ù�Üº×Aà8×vû�Û*ÕªÙ�Õ�èoÝ3àHý
âÓÙºà�Ùºàfý�Ý%åªß�àHý.Õ�AºÜZÝ3Õ�Ý�àfý�à8×Aù�Þcß�à=ßeâÓ×cÞcÙ�Ûª×cß3àføZ5óï�Ý3Ú8á�×AÚ=ÕªÙ�ÞAÝ3à½Õª×cà8á�×AÛíáVÝ3à=åªÛª×AÕªÝ3ÕªÙ�à�Õ�Ù�âÓÙºÕª×AÕ�Ý
ÕªÙ�Þ$áV×AÙºâÓï�ß�à�Ù�Ü�ß�ÛªàRáVÚ8å9°�Ù�Û�Ù�ò$ïªÚ�Ùºà�×cß�ÛªÙ�àúÞc×AÛªù�D9ècà8áV×mÜZÝ3àIÙºÛ�ø½ÙºÛªù�åªÝCú8Ù}û]Ý�á�åªÚVÝ3Þ%B·2�Ù�Ú�C ³ED ï�Ý3ÚVÝ
Ú�ÙºïªÚ�Ùºà�Ù�Û&á~Ý3Ú�åªÛÂ×cÛªà8áVÝ3Ûíá�Ù¿ÿ:} ÙºÛ²âÓÝ,°�ßôÕ�Ù
FGC�C�C9} ö©ýðåªÛÂ×AÛ&áVÙ�Ú�é�Ý3Þcß4áVÙ�â�ï�ß�Ú�Ý3Þ�ÿ:} ÕªÙºÞ:âÓ×�A�Ú8Ü�ß�ÞcÙ�à
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Ý3Þ'é$×cÙ�Ú8ÛªÙ�àH} ö=ý=Ý�àrè�Ü�ß3âÓßÍÕªåªÚ�Ý3Ü�×cß�ÛªÙºà¿ÿ�}üÕªåªÚ�Ý3Ûíá�ÙôÕªß3à�Õ�èAÝ3àf} ö©ø�N Ù�à8áVÝ3à�Ù�ò$ïªÚ8Ù�à�×cß�ÛªÙºà�ÞoÝ3à�é�ÝCæ
â�ß�àãÝ�ÕªÙºÛªß�â�×AÛªÝ3Ú>O	P%QSRTO�UGVXWLYZO�U + O�[\Q]W^RE_�`aO�U%ø3ø=ß�àã×cÛªà8á~Ý�Ûíá�Ù�àãÙ�×AÛ&áVÙºÚ�é�Ý3Þcß�à�áVÙ�â�ï�ß�Ú�Ý3ÞAÙºà
à�Ù�ïªåªÙºÕªÙ�Û�Ù�ò$ïªÚ8Ù�à�Ý3Ú*Ùêò$ïªÞvècÜ�×má~Ý3â�ÙºÛíáVÙ¨å$áV×AÞc×Y³ZÝ�ÛªÕªß)Ùêò�ï�Ú�Ù�à8×Aß3ÛªÙ�à*Ý��ªà�ß3ÞAå�áVÝ3à¿ÿ�}üÙ�ÛñâÍÝo°�ßÂÕªÙ
FbC�C�C9} ö�ß?��×AÙ�Û¤×câÓï�ÞvèmÜ�×máVÝ3â�Ý3Û&áVÙ�å�áV×cÞA×Y³�Ý3ÛªÕ�ß¶Ùêò�ï�Ú�Ù�à8×Aß�Û�Ù�à]Ú�ÙºÞoÝ�á�×Yé�Ý3à�ÿ�}üÕªß�à}Õ�èoÝ�à}ÕªÙºà�ïªå�Aºàf} ö=ø

$×cÛ²Ùºâ���Ý3Ú�ù3ß�ý�åªÛªÝ¶Õ�åªÚVÝ3Üº×vû�ÛÂïªåªÙºÕªÙîÚ�Ù�ï�Ú�Ù�à8Ù�Û&á~Ý3Ú}×Aâ�ïªÞYècÜº×má~Ý�â�ÙºÛíá�Ù�åªÛ²×AÛ�à8á~Ý�ÛíáVÙ�ß¶åªÛ²×AÛSæ
áVÙºÚ�é�Ý�ÞAßÓáVÙºâÓï�ß3ÚVÝ3Þ�ÿ:} Õªå�ÚVÝ3Û&áVÙ¨ÞAß�à]Õªß3à�â�Ù�à8Ù�à�à�×cù�åª×cÙ�Û&áVÙ�à�ÝÍÞoÝ�à�ÙºÞAÙºÜ�Üº×Aß�Û�Ù�àf}?ý�}üÕªåªÚ�Ý3Ûíá�ÙôÙºà�Ù
â�Ù�àf}?ý�} 8 Ý3ÜºÙ}åªÛªÝ�Õ�A�Ü�Ý3Õ�Ý9} öãÝ�åªÛ�ùíåªÙ}Ù�Û¶ß3á�Ú�ß�àzÜZÝ3à8ß�àúÚ8Ù�ïªÚ8Ù�à�ÙºÛíáVÝ4Ý3ÜºÜ�×cß�ÛªÙºàúï�ÙºÚ�×YûðÕª×AÜ�Ý3àNÿ:}üáVßCæ
Õªß�àNÞcß�à�ÞAåªÛ�Ù�àf}?ý�}üÜZÝ3Õ�Ý4Õªß3à6Õ9èoÝ3àH} ö=ýðß4à�×câÓïªÞcÙ�â�ÙºÛíáVÙ}ÕªåªÚ�Ý3Üº×Aß�ÛªÙºàNÕªÙ�à8åªÜ�Ùºà�ß�à�ÿ:} Ùºà8áVåSé�ß�ÙºÛ)ÞAÝ
ïªÚ8×Aà�×Yû�ÛÂÕªåªÚ�Ý3Ûíá�Ù�áVÚ�Ùºàeâ�Ù�à8Ù�àH}Yý'}üÙºÞ½Ý3Ú�Ú�ß%³�Ú�Ùfùíåª×cÙ�Ú8Ù*â�Ù�Õª×AÝ 8 ß�ÚVÝ�ï�Ý�ÚVÝ�Ü�ßðÜ�ÙºÚ�à8Ù%} ö©ý®Õªß�ÛªÕªÙîÞcß
×Aâ�ï�ß�ÚRá~Ý3Û&áVÙ�ÙºàeÞAÝ�ÕªåªÚ�Ý3Üº×vû�ÛFýªÛ�ß�Ü�å�c3ÛªÕªß�ßðÜ�åªÚ8Ú�ÙîÙ�Þ=à8åªÜ�Ùºà�ß�ø
ø½Ý3à]Ý3Üºá�×Yéð×AÕªÝ3ÕªÙºà 8 åªâÓÝ3Û�Ý3àeÙºà8ádc�Û�âôå9°²Ú8Ù�ÞoÝ�Ü�×cß�Û�Ý3Õ�Ý�à}Ü�ß�Û ÞAÝ3àeå�Ûª×AÕ�Ý�ÕªÙ�à5��c�à�×cÜZÝ3àeÕªÙ�Þ

ÜZÝ�ÞAÙºÛªÕ�Ý3Ú8×Aß*ß¨Õ�Ù�Þ�Ú�ÙºÞAßCúHøíìúÛÍÙ�àRáVÙ]á�ÚVÝ��ªÝCú8ß*ïªÚ�Ù�áVÙ�Û�ÕªÙ�â�ß�à6Ú8Ù�Üºß�ÛªßðÜ�ÙºÚ6ÞoÝ�à�Ù�ò$ïªÚ8Ù�à�×cß�ÛªÙºà6á�Ù�â�æ
ï�ß�Ú�Ý3ÞAÙºà�ùíåªÙ�Ú8Ù�ïªÚ8Ù�à8Ù�ÛíáVÝ3Û¤×cÛªà8á~Ý�ÛíáVÙºà�ß�×cÛíáVÙºÚ�é�Ý�ÞAß�àNÕªÙ�Ø(ß3Ú�âÓÝ¨Ùêò$ïªÞvècÜ�×má~Ý9ýE°ÓáVÝ3â��ª×�A�ÛÂÝiùðå�Ù©æ
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ý^°²Þcß�ÕªÙ�Û�ß3á~ÝCæ

Ú�ÙºâÓß�à�Üºß�â�ß
G ¹ H

ý:à8×zï�Ý3Ú�Ý)ÜZÝ3Õ�ÝÁèAÛªÕ�×AÜºÙ
i
Õ�Ù

G
ý:Ùêò$×Aà8á�Ù�åªÛ

j
ÕªÙ

H
ý7á~Ý�Þ

ùíåªÙ
G(i) ⊆ H(j)

ø�
$×
G ¹ H

Ù�Û&áVß�ÛªÜºÙ�à�à�Ù�Õª×cÜ�Ù	ùðå�Ù
H
Ùºà�âec3à \ RE��O�U�_�ùíåªÙ

G
ø

(�_�R + V7�lV�W�Y�_%�p�]ÛªÝ*ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�Õ
G
ï�Ý3ÚRáV×AÜº×Aß�ÛªÝ�åªÛªÝ*ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�Õ

H
ýI°�ÞAßîÕªÙ�Û�ßiæ

á~Ý3Ú8Ù�â�ß�à�Üfû3âÓß
G ZH

ý�à8×
GEH

°
G ¹ H

ø
w \ RE�ZQS_ Q]O	REVa¡ ] V7��_�[¢O�Y + O^����×cÚ�Ù�â�ß�à�ùíåªÙ�åªÛªÝôù�ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3Õ

G
à�Ù�Ý3ù�Ú8åªï�Ýôï�Ù=æ

Ú�×YûðÕª×AÜ�Ý3â�ÙºÛíáVÙ6Ù�Û�å�Û�Ý�ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý3Õ
H
ý�Þcß�Üºå�Ý3ÞªÕªÙ�Û�ß3á~Ý3Ú8Ù�â�ß�àãÜºß�âÓß

G π H
ý

à�×
GEH

°îÙêò$×Aà8á�Ù
n,m ∈ Z+ Õªß�Û�ÕªÙNïªÝ3ÚVÝ�áVßðÕªß i ∈ Z

ý.à8×
H(i) =

⋃k

r=0 G(jr)°
H(i+ n) 6= ∅

ý�ÙºÛíá�ß�ÛªÜºÙ�à
H(i+ n) =

⋃k

r=0 G(jr +m)
ø

¸ � )´\ RT_�Y%��`a_�RiV ] _ ] ���]×AÚ�ÙºâÓß3à�ùíåªÙ�åªÛªÝ4ù�ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3Õ
G
Ùºà6à8å��ªù�Ú�Ý3Ûðå�ÞoÝ3Ú8×AÕ�Ý3Õ�ÕªÙ

H
ý½ÞAß²Ü�å�Ý�ÞúÕªÙ�Ûªß�á~Ý3Ú8Ù�â�ß�à*ÜHû�âÓß

G v H
ý=à�×úï�Ý3Ú�Ý¤Ü�Ý3Õ�Ý�èAÛªÕ�×AÜºÙ

i
Ùêò$×AàRáVÙÓå�Û

èAÛªÕ�×AÜºÙ
j
á~Ý3ÞFùíåªÙ

G(i) = H(j)
ø

� RT_�Y%��`a_�REV ] _ ] O��%��VX£�_�`XO�Y + O^�s��×AÚ8Ù�â�ß�à�ùíåªÙ²åªÛ�Ýñù�Ú�Ý3Ûðå�ÞoÝ3Ú8×AÕªÝ3Õ
G
Ùºà�ÙHùðå�×Yé�Ý`æ

ÞAÙºÛíá�Ù*Ý
H
ýªÞAß�Ü�å�Ý�Þ=ÕªÙ�Û�ß3á~Ý3Ú8Ù�â�ß�à}ÜHû�â�ß

G↔ H
ýªà�×

G v H
°
H v G

ø



s4tvu�w�x è�ygz�H�F�I:z|{E}kygz�{E}�y~JLK�} M�u z ��<

àrècâ��7ß3ÞAß Ú�Ù�ÞAÝ3Ü�×Yû�Û
≤ ß3Ú�ÕªÙºÛ
E

Ý3ù�Ú8åªï�Ý
¹ ç�Û�Ý
Z

ï�Ý3ÚRáV×cÜ�×cß�Û�Ý
π

Ý3ù�Ú�å�ï�Ý3Ú�ï�Ù�Ú8×vûðÕª×cÜZÝ3â�ÙºÛíáVÙ
v à8å��Sæ1ù�ÚVÝ3ÛíåªÞoÝ�Ú�×AÕªÝ3Õ
↔ ÙHùðå�×Yé�Ý�ÞAÙ�Û�Ü�×oÝ

g ¤ rel Ú8Ù�ÞAÝ3Ü�×Yû�ÛÂù�Ù�Û�AºÚ�×cÜZÝ

¥5¦L§l¨L©�ª¬«�¯®�°�±�²k³µ´G¶k·µ¸G¹	²dº�²k¹i»½¼¾²À¿l¸bº]Áb¼Â´�¹iÃl³h´�¼½·µ¿	´G¿	²dº|Ä

� RT_�Y��S`X_�REV ] _ ] ½n`aO�[\O�Y + _�`¾����Ý3Õªßñå�ÛóÜ�ß�Û`ú8åªÛíá�ßñÕªÙÂù3ÚVÝ3ÛíåªÞoÝ3Ú8×AÕªÝ3ÕªÙºà®ùðå�Ù²ï�ß�à8Ù�ÙºÛ°ÙºÞ
â�×Aà8âÓßîÕªß�â�×cÛª×cß�áVÙ�â�ï�ß�ÚVÝ�Þëý%°�åªÛ�Ý*Ú�Ù�ÞAÝ3Ü�×Yû�Û�ÕªÙ]ß�Ú8ÕªÙ�ÛÍÙºÛíáVÚ8Ù�ÙºÞAÞAÝ3à

g ¤ rel ýðÕ�×AÚ�ÙºâÓß3àùíåªÙ
G
Ù�à6åªÛ�Ý4ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕÓÙºÞAÙºâÓÙºÛíá~Ý�Þ�ÕªÙºÞ7Ü�ß3ÛCú8åªÛíá�ßôÜºß�Û)Ú�Ùºà�ï�ÙºÜºáVß¶Ý

g ¤ rel à�×7à8ÙÜºåªâÓï�ÞAÙsùíåªÙ
G g ¤ rel H ýªï�Ý3Ú�Ý�á�ßðÕªß

H
Õ�Ù�Þ=Ü�ß�Û`ú8åªÛíá�ß�ÕªÙîù�ÚVÝ3ÛíåªÞAÝ3Ú�×cÕ�Ý3Õ�Ù�àfø

» _�`aO�Y ] _�RiVXWZ�n�]Û Ü�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß C Ù�àÓåªÛ Üºß�ÛCú8åªÛ&áVß÷ÕªÙ�ù�Ú�Ý3ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�à�ÿ(ÙºáV×YùíåªÙºáVÝ3Õ�Ý3àÓßÛªßIö]à�ß��ªÚ�Ù�å�ÛñÕªß3âÓ×cÛª×cßÍÕªÙ¨áV×cÙ�â�ï�ßÁùíåªÙ�×cÛªÜ�Þcå9°�Ùôå�Û�Ý)ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý3Õ�Ù�ÞAÙºâÓÙºÛíáVÝ3Þ
BÜºß�Û�Ú�Ùºà�ï�ÙºÜºáVß²Ý

E
ý�ú8åªÛ&áVßÍÜ�ß3Û�åªÛ�Ü�ß3ÛCú8åªÛíá�ß)ÕªÙ4Ú�Ù�ù3ÞoÝ3à�ùðå�Ùôï�ÙºÚ�â�×cáVÙºÛ ÕªÙºÚ�×?é�Ý3Ú]ÞAÝ3à

ù�Ú�Ý3Ûðå�ÞoÝ3Ú8×cÕ�Ý3ÕªÙºàeÕªÙ C ÝÓï�Ý3ÚRáV×cÚeÕªÙ B øL�eÛ ÜZÝ3ÞcÙ�ÛªÕªÝ3Ú�×cß C ÞcßÓï�ßðÕªÙºâÓß3à]Ú�Ù�ï�Ú�Ù�à8Ù�Û&á~Ý3ÚÜºß�â�ß)åªÛ�ï�Ý3Ú
(G, E) Õ�ß�ÛªÕªÙ G à�ß�Û�ÞAÝ3à]ù�ÚVÝ3ÛíåªÞAÝ3Ú�×cÕ�Ý3Õ�Ù�à�° E ÞAÝ3à]Ú�ÙºÞoÝ3Üº×Aß�ÛªÙºà�ÙºÛíá�Ú�ÙÞAÝ3à�ù�Ú�Ý3ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�àHø

�eÛ�ÜZÝ3ÞcÙ�ÛªÕ�Ý�Ú�×Aß C à�Ù¨ù�Ù�ÛªÙºÚVÝÍÚ�ÙºÜ�åªÚ8à�×?é�Ý3â�Ù�Û&áVÙôÝÍïªÝ3Ú8á�×AÚeÕªÙ¨åªÛ�ÝÍù3ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3Õ¤Ù�ÞAÙ=æâ�Ù�Û&á~Ý3Þ
B
ýªÕªÙîâ�ßðÕªß¿ùíåªÙA�

ÿ�B	ýµÅ�ÆCö6ÙºàeåªÛ¤ÜZÝ�ÞAÙ�Û�Õ�Ý3Ú�×cß�ý
à�ÙZÝ

(G, E) åªÛóÜZÝ3ÞcÙ�ÛªÕªÝ3Ú�×cß�° e
åªÛ�Ý�Ú8Ù�ù�ÞAÝ�ÙºÛÿØ(åªÛªÜº×vû�ÛÿÕªÙÂÞAÝ3àôù3ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�ÝCæ

ÕªÙ�àîÕªÙ G ùíåªÙ�Û�ß�àîÕªÙ©ç�ÛªÙ¶åªÛ�ÝÂù�ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3Õ
G
ý:á~Ý3Þ�ùíåªÙ

G 6∈ G ý�ÙºÛíá�ß�ÛªÜ�Ùºà
(G⋃{G}, E⋃ e)

ÙºàeåªÛ¤Ü�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß�ø

$Ùºù�êªÛ Ù�à8áVÝÍÕªÙ©ç�Ûª×cÜ�×vû3ÛFý�áVßðÕªß3à]ÞAß3à]Ü�Ý3ÞcÙ�ÛªÕ�Ý�Ú�×Aß3àeà�Ù4ß�Ú�×cù�×cÛ�Ý3Û¤ÝÓï�Ý3ÚRáV×cÚeÕ�Ù¨åªÛªÝÓù�ÚVÝCæ
ÛíåªÞoÝ�Ú�×AÕªÝ3ÕÓÙ�ÞcÙ�â�Ù�Û&á~Ý3Þ�ýíÕªÙ�â�ßðÕªß®ùíåªÙ�ï�Ý3ÚVÝ4Ûðå�ÙHé�Ý¨ù�ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3Õ�ÕªÙ�Þ7Ü�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß4à�Ù
Ý%åªÝ3ÕªÙôÞAÝÍù�Ú�Ý3ÛðåªÞAÝ3Ú8×AÕªÝ3Õ¿ú8åªÛ&áVßÂÜºß�Û�åªÛ�Ý)Ú8Ù�ù�ÞAÝÞùíåªÙ�ï�ÙºÚ�â�×cá�Ù¨ß���á�Ù�Û�Ù�Ú�Ùºà8áVÝÂù3ÚVÝ3ÛíåSæ
ÞAÝ3Ú�×cÕ�Ý3ÕÂÝ¶ï�Ý3ÚRáV×cÚ�Õ�Ù*ÞAÝ3à�°&Ý¶Ùêò�×cà8á�Ù�Ûíá�Ù�àHø
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ø=ß�à}â�ßðÕªÙ�Þcß�à�ïªÚ8ß�ïªåªÙºà8á�ß�à]ÙºÛ B�BNÙºádC ³ ý*B6Ù�ádC � ý*B6ÙºákC � �Fý*BNÙºád;�; D ý�à�ß�Û¤â�åS°Âù�ÙºÛªÙºÚVÝ3ÞcÙ�à
°&Ý5ùíåªÙÂï�Ù�Ú8âÓ×máVÙºÛÿÕªÙºà�ÜºÚ�×��ª×AÚ¨âÓßðÕªÙºÞAß�à4ÕªÙ)áV×cÙ�â�ï�ß�Þc×AÛªÙ�Ý3Þ�ý�ÚVÝ�âÓ×?ç�ÜZÝ�Õªß ß�ÜfèAÜºÞA×cÜ�ß�ý½Õªß�ÛªÕªÙ
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ÞAß3àsècÛªÕª×cÜ�Ù�à�ùðå�Ù�à8ÙÓÝ�à�×cù�Û�Ý3ÛñÝÂÜZÝ3ÕªÝ²ù�Ú�Ý3ÛðåªÞAÝ3Ú8×AÕªÝ3Õ�ïªåªÙ�Õ�Ù�Û÷Ûªß²à�ÙºÚîÜ�ß�Û&áV×cÛðåªß�àHø%N�ÕªÙ�âec3à
ï�Ù�Ú8âÓ×máVÙºÛ 8 åªÙ�Üºß�à�ÙºÛíáVÚ8Ù}ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�àHý3ï�ß�ÚãÙ:ú8ÙºâÓï�ÞAß�åªÛ�Ý�ù�Ú�Ý3ÛðåªÞAÝ3Ú�×cÕ�Ý�Õôï7ßðÕ�ÚrèoÝ�à8Ù�ÚúÞcß�à
ÞAå�ÛªÙ�àHý�Ü�ß�Û¤Þcß¶Üºå�Ý3Þ 8 Ýo°ÂåªÛ 8 å�Ù�ÜºßÓÕªÙ ³ Õ�èAÝ3à�Ù�Û&áVÚ�ÙîÜZÝ�Õ�Ý¶ù�Ú�Ý3ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕÂÕªÙîÞAå�ÛªÙ�àHø

��ß3Ú�ß3áVÚ8ß)ÞAÝ3Õªß�ý®Ù�ÞIø=Ù�Ûªù�åªÝCú8Ùôû�Ý�á�åªÚVÝ�Þ�å�á�×AÞc×Y³ZÝ�ÙºÞIÜ�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß:@îÚ8Ù�ù�ß�Ú8×oÝ�Ûªß�ý®ÙºÛ�Ù�ÞlùíåªÙ
à�Ùôà8åªÙ�ÞcÙ�Û�å�áV×cÞA×Y³�Ý3Úeù�Ú�Ý3ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�à]Üºå9°&Ý3à�Ù�áV×vùíåªÙ�á~Ý�à�à�ÙôÚ�Ù�ï�×cáVÙºÛñÝÍÞcß)ÞAÝ3Ú�ù3ßÍÕªÙºÞ�áV×cÙ�â�ï�ß�ý
°õÜ�å9°�ß3à¿é�Ý3Þcß�Ú�Ùºà�ÕªÙºï7ÙºÛªÕªÙºÛ ÕªÙ²å�Û�Ýñù�Ú�Ý3Ûðå�ÞoÝ3Ú8×AÕªÝ3Õõà�åªï�ÙºÚ�×Aß3ÚføÀ��ß�Ú�Ùyú8Ù�â�ïªÞAß9ýIÞAß�àôâ�Ù�à�Ùºà
à�ÙÓ×AÛªÕªÙêò�Ý3Û,ÕªÙ�ÞÈF)Ý3ÞÀFTfSý½ÕªÙÓâÓßðÕ�ß�ùðå�ÙÍÕªÙ�à8ïªå�A�àôÕªÙºÞ5FTf²à�Ù 8 Ý�Ü�ß�â�ïªÞcÙºáVÝ3Õªß�å�ÛÿÝ%å�ß�°
é�ß�Þ?é�Ù�â�ß�à}Ý¶Üºß�âÓÙºÛ�³ZÝ�Ú}Ü�ß3Û�ÙºÞ=â�Ù�à�F%ø
ìãÛ�ÙºÞ=âÓßðÕªÙºÞAß�ù�Ù�Û�Ù�ÚVÝ�Þ½ï�Ú�ß�ïªå�Ù�à8á�ßÓÙ�Û\B·B6Ù�ád;�; D ÞAß�à¢èAÛ�Õª×AÜºÙ�à}ï�åªÙ�ÕªÙºÛ�áVß3âÍÝ3Ú�Ü�åªÝ3Þvùíåª×cÙ�Ú

é�Ý�ÞAß�Ú=ï�ÙºÚ8á�Ù�ÛªÙºÜ�×AÙºÛíá�Ù6Ý3Þ�Ü�ß�Û`ú8åªÛíá�ß]Õ�Ù�ÞAß3à=ÛUêªâ�Ù�Ú8ß�à½Ù�Û&áVÙ�Ú8ß�àfø�ìãàRá~ÝeÞc×Aâ�×{á~Ý�Ü�×Yû3Û�à�Ù�ÙºÛªÜºåªÙ�Û&áVÚVÝ
â�ßðÕª×Yç�Ü�Ý3Õ�Ý÷ÙºÛöÙºÞ�âÓßðÕªÙºÞAß÷á�Ù�â�ï�ß�ÚVÝ3ÞeÕªÙ B ûe×AÛ�ùl;�F D ø6ìúÛÖÙ�àRáVÙ�â�ßðÕªÙ�Þcß,à�Ù�ÕªÙHçªÛªÙ�åªÛ�Ý
É òv����Ê��h�%ò|���l�&�~ð©ôa�aË�Ê*ð©ô=�&�l�6Ü�ß�â�ß�Ý%ùíåªÙºÞAÞAÝ]ù�ÚVÝ3ÛíåªÞAÝ3Ú�×cÕ�Ý3Õ4Ü�åS°�ß�à�é�Ý3Þcß�Ú�ÙºàIÙ�à8ákc3Û¶Ý3Ü�ß�á~Ý3Õªß3àzÙºÛåªÛ¤à�å���Ü�ß3ÛCú8åªÛ&áVßÍÕ�Ù*ÞAß3à}ÛEêªâ�Ù�Ú�ß3àeÙºÛíá�Ù�Ú�ß3àfø�ìãÛ�Ù�àRáVÙ*âÓßðÕªÙºÞAß�åªÛ�×cÛªà8áVÝ3Ûíá�Ùîà�Ù*Ú8Ù�ïªÚ8Ù�à�ÙºÛíáVÝ
â�Ù�Õª×AÝ3Ûíá�Ù�å�ÛÍÌ%ð=ñ©ô½�Cò*�Uð®ð©ôa�aË�Ê*ð©ô=�Cõ©ý�ß¶à8ÙZÝ�åªÛ�Ý�à8Ù�ÜºåªÙ�ÛªÜº×oÝ¶Õ�Ù�ècÛªÕª×cÜ�Ùºà�Õ�ß�ÛªÕªÙ�ÜZÝ�Õ�Ý�ècÛªÕª×AÜºÙ
Ú�ÙºïªÚ�Ùºà�ÙºÛíá~ÝñÙºÞ�é�Ý3Þcß�Ú¨ÕªÙÂåªÛ�Ý�ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕFøIìãàRáVÙ²â�ßðÕªÙºÞAß�Ùºà�éEc3ÞA×cÕªß�Üºå�Ý3ÛªÕ�ß 8 Ý,°,åªÛ�Ý
Ø(ß�Ú8âÍÝîÜZÝ3Û9û�Ûª×AÜ�Ý4ÕªÙ]Ú�Ù�ï�Ú�Ù�à8Ù�Û&á~Ý3Ú6ÞoÝ3à�Ù�ò$ïªÚ8Ù�à�×cß�ÛªÙºà6áVÙ�â�ï�ß�Ú�Ý3ÞAÙºàføS
$×�à8Ù�à�Ý���Ù	ùíåªÙ]áVßðÕ�Ý�à6ÞAÝ3à
Ù�ò$ïªÚ8Ù�à8×Aß�ÛªÙºà�áVÙ�â�ï�ß�Ú�Ý3ÞAÙºà	é�Ý3Û�Ý)å�áV×cÞA×Y³�Ý3Ú]Ù�ÞIï�Ý�á�Úrû�Ûìÿ�Ýiåªß�ý:â�Ù�àHý�Õ�ß�âÓ×cÛªù�ßEö=ý´}üÙ�Þzà8Ù�ù�å�ÛªÕªß
Õªß�â�×AÛ�ù�ß4Õ�Ù�ú8åªÞA×cß4Õ�Ù�FbC�C � }ðà8Ù�Ú8Ù�ïªÚ8Ù�à�ÙºÛíáVÝ�Üºß�Û)ÞoÝîáVå�ïªÞoÝA}Åÿ¾FbC�C � ým<Sýmf�ö©}^ø�
$×cÛÍÙ�â���Ý�Ú�ù�ß�ýíÙºÛ
ø=Ù�Ûªù3å�Ý`ú8Ù�û�Ý�á�åªÚVÝ3Þ�ý:Ûªß¤à8Ù¶á�×AÙºÛªÙ¶å�Û�ÝÂØ(ß�Ú8âÍÝ)Ü�Ý3Û�û�Û�×AÜZÝÂÕªÙ¶Ú8Ù�ïªÚ8Ù�à8Ù�ÛíáVÝ3Ü�×Yû�Û÷Õ�Ù�ÞzáV×cÙ�â�ï�ß�ý
àrû3ÞAß¤àVÝ���ÙºâÓß3à�ùíåªÙÓà�ÙÓå�á�×AÞc×Y³ZÝ3ÛñåªÛ,Üºß�ÛCú8å�ÛíáVß�ÕªÙÓù�Ú�Ý3ÛíåªÞoÝ3Ú8×cÕ�Ý3ÕªÙºàfý=Üºß�Û,åªÛ�Ý�à4Ú�ÙºÞoÝ3Üº×Aß�Û�Ù�à
ÕªÙ*ß�Ú�ÕªÙºÛ�°²ÕªÙ*Ùfùíåª×?é�Ý3ÞcÙ�ÛªÜº×oÝ¶Ù�Û&áVÚ8Ù4Ù�ÞcÞoÝ3à�ÕªÙ©ç�Ûª×AÕªÝ3à]ï�ß3ÚeÙ�Þ½Ü�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aße@îÚ8Ù�ù�ß3Ú�×oÝ�Ûªß�ø^��ß�Ú
Ù�ÞcÞAß�ÙºÞ=â�ß$Õ�Ù�Þcß�ïªÚ�ß�ï�åªÙ�àRáVßÓÙºÛ Büû]×cÛªùl;�F D Û�ß�Ù�àeÝ3ïªÞA×cÜZÝi�ªÞcÙ�Ý¶ÛíåªÙºà8áVÚ8ßÓÙ�à8Ü�ÙºÛ�Ý3Ú�×cß�ø
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ìãÞ�âÓßðÕªÙºÞAß�Õ�ÙãáV×AÙºâÓï�ß�ùðå�Ù�é�Ý�âÓß�à½Ý�ÕªÙºà�Ü�Ú8×��ª×cÚ=à�Ù���Ý3à�Ý}Ù�Û*ÙºÞ&ÜZÝ�ÞAÙ�Û�Õ�Ý3Ú�×cßÈ@�Ú�Ù�ù3ß�Ú�×AÝ3Ûªß�°
ï�ß�Ú�áVÝ3Û&áVß]àrû�Þcß]à�Ù�Ú�c7éic�ÞA×AÕ�ßeï�Ý3ÚVÝ]Ý%ùíåªÙºÞAÞoÝ�à�ÞAÙºÛªù�å�Ý3à´ùðå�Ù6à�Ù�Ý�ï�ß`°&Ý3Û¨Ù�Û�A�Þ�ý.ïªÚ�×cÛªÜ�×cï�Ý3Þcâ�ÙºÛíáVÙ
ÞoÝ�à6ÞcÙ�Ûªù3å�Ý3à6ßðÜ�Üº×AÕ�Ù�ÛíáVÝ3ÞAÙºàføUþ�Ý�âÓß�à6Ý¨×AÛ&áVÙºÛíá~Ý�Ú6ÕªÙ©ç�Ûª×cÚ6ÛðåªÙºà8áVÚ8ß�âÓßðÕªÙºÞAß4à�Ùºù�êªÛ²ÙºÞ:â�ßðÕªÙºÞAß
ù�ÙºÛªÙ�Ú�Ý3Þ=ïªÚ�ß3ïªåªÙºà8áVß�Ù�ÛjB�B6Ù�ád;�; D ø
ìãÞíÜ�Ý3ÞcÙ�ÛªÕ�Ý�Ú�×Aß5@�Ú�Ùºù�ß�Ú8×oÝ3Û�ß}Ûªß3à�ï�Ù�Ú�â�×cá�Ùúâ�ßðÕªÙºÞoÝ3Ú�Ù�Þ&á�×AÙºâÓï�ßeÝ���à�ß�Þcå�áVß9ý�å�á�×AÞc×Y³ZÝ3Û�Õªß}åªÛ

â�ßðÕªÙ�Þcß¶ÕªÙîá�×AÙºâÓï�ß¶Þc×AÛ�ÙZÝ3Þ:Õª×Aà8Ü�Ú8ÙºáVß�Ü�ß3Û�ù�Úkc�ÛðåªÞcß�à�Ü�ß�Û&áV×cù�åªß�àHý�ÕªÙ*â�ßðÕªß¿ùíåªÙ*Ù�Ûíá�Ú�Ù*Ü�Ý3Õ�Ý
ù�Ú�c3ÛðåªÞcßÂï�ßðÕ�Ù�â�ß�à�Ùºà8á~Ý���ÞAÙºÜ�Ù�Ú�åªÛ�ÝÂÚ�ÙºÞoÝ3Üº×vû3Û�ÕªÙ�ß�Ú8ÕªÙ�Û�áVß3áVÝ3ÞIÙ�ÛñÞoÝÍÕª×AÚ8Ù�ÜºÜ�×vû3Û�á�Ù�â�ï�ß�ÚVÝ�Þ
ÕªÙºÞîï�Ý3àVÝ�Õªß Ý3Þ�Ø(å�á�åªÚ�ß9øeìãàRáVß°Ûªß�à¤ï�ÙºÚ�â�×cá�Ùñï�ßðÕªÙºÚ¤×AÕªÙºÛíá�×Yç�Ü�Ý3ÚÂÜZÝ3Õ�ÝóïªåªÛíá�ß°â�Ù�Õª×AÝ3Ûíá�Ù
åªÛ�èAÛªÕª×cÜ�Ùiý½Õ�ÙÓâ�ßðÕªß�ùðå�ÙÍï�ßðÕ�Ù�â�ß�à*Ú�ÙZÝ�ÞA×Y³ZÝ3Ú�åªÛ÷×Aà�ß3âÓß3Ú�ç�à�â�ß²ÙºÛíáVÚ8ÙÓÙ�ÞúÙ�à8ï�Ý3Üº×Aß�ÕªÙÓÞcß�à
ÛUê�âÓÙºÚ�ß�à}ÙºÛíá�Ù�Ú�ß3àN°ÂÜ�Ý3Õ�Ý¶åªÛªß¶ÕªÙ*Ùºà8á�ß�àe×cÛªà8á~Ý�Ûíá�Ù�àfø
ø½Ý3à*å�Ûª×AÕ�Ý�ÕªÙ�à*ÕªÙ�âÓÙºÕª×AÕªÝ²ÕªÙºÞ�Ü�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß!@�Ú�Ù�ù3ß�Ú�×AÝ3Ûªß�ý:ÞoÝ�àîï7ßðÕ�Ù�â�ß�à*ÜºÞoÝ3à8×Yç�Ü�Ý3ÚîÙºÛ

ÞoÝ�à®ùðå�ÙÂÕªÙ�ï�ÙºÛªÕªÙ�Û¯ÕªÙºÞ�ï�ÙºÚ�×cß$Õ�ß�ÕªÙÂÚ8ß3á~Ý3Üº×vû3ÛõÕªÙ)ÞAß�àôÝ�à8áVÚ8ß�àôÜ�ß�â�ß�à�ß3ÛóÞcß�à �%<a�CõK¶p�Þð�Ó
õ,ðKõiÔ½Õ�Ö¤�%<a�Cõ½×,¶È��Ø��,õiÔ½Õ�Ù�Ú��%<a�Cõ½×,¶�õ,ð��?�����CõiÔdÛÍ�%<a�Cõ½×CýV°�ÞAß�à�ùíåªÙ�à8Ù¶Ø(ß�Ú8âÍÝ�ÛñÜºß�â�ß²ù�Ú8åªï�ß�à
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Ú�Ùºù�åªÞoÝ�Ú�Ù�àôÕªÙ²Ý%åªß�à�Üfû3âÓß�à8ß�Ûý��ÜKñ��&�l�CõiÔ¾Ý�ÖÞ��Ø��,õ½×,¶7õ�� É ���,õiÔ¾Ý�ÖlÖÞ��Ø��,õ½×Ô¹Í�
���vð����=�,õiÔ¾Ý�ÖlÖlÖ��Ø��,õ½×Cø^k]Ý,°Áùðå�ÙîáVÙ�Û�Ù�Ú}Ù�Û�ÜºåªÙºÛíá~Ý¿ùðå�Ù*Ù�ò$×AàRáVÙîåªÛ�Ý¶Ú�ÙºÞoÝ�Ü�×vû3Û²Õ�Ù*ï�Ý�Ú8áV×cÜ�×cß�Û�Ý3â¶×cÙºÛíá�ß�Ù�Û&áVÚ�Ù
ÞoÝ3à�åªÛª×cÕ�Ý3ÕªÙºàîÕªÙ¶âÓÙºÕª×AÕªÝ�ùíåªÙ�Õ�Ù�ï�Ù�Û�ÕªÙ�Û,ÕªÙºÞãâÓß,éð×Aâ�×cÙºÛíáVß)ï�Ù�Ú8×vûðÕª×cÜ�ßÂÕªÙ¶ÞAß3àîÝ3à8á�Ú�ß�àHý=ÞoÝ
Ü�å�Ý�Þ=Ù�à�áVÚVÝ�Ûªà�×máV×Yé�Ý®°Âï�Ù�Ú�×YûðÕª×cÜZÝ9ø
ûeåªÙ�àRáVÚ�ßîï�Ú�ß�ï�û�à8×cá�ß�Ù�àãÚ�Ù�Ý3Þc×v³ZÝ�Ú�åªÛ¶â�ßðÕªÙºÞAß�ÕªÙ�á�×AÙºâÓï�ß�ï�Ý3ÚVÝ�ï�ßðÕªÙ�ÚzÙ�ò$ïªÚ8Ù�àVÝ�ÚúÜ�ß3âÓïªåUæ

á~Ý3Üº×Aß�ÛªÝ3ÞAâ¶Ù�Û&áVÙ�ÞoÝ�à�Ù�ò$ïªÚ8Ù�à8×Aß�ÛªÙºàeá�Ù�â�ï�ß�ÚVÝ�ÞAÙ�à�ùíåªÙ*à8Ù*å�á�×AÞc×Y³ZÝ3Û)Ù�Û�ø=Ù�Ûªù3å�ÝCú8Ù*û]Ý�áVå�ÚVÝ3Þ�øªìãà
ÕªÙ�Üº×AÚHýðï�Ý3Ú�Ý4Ùêò�ï�Ú�Ù�à�Ý3Ú�×cÛªà8áVÝ3Ûíá�Ù�àNÕªÙ]á�×AÙºâÓï�ß*Ü�Ú8ß�Ûªß�ÞYû�ù�×cÜ�ßß��Ý�àVÝ3Õªß3à6Ù�ÛÍÙ�Þ�ÜZÝ3ÞcÙ�Û�Õ�Ý3Ú�×cß�@�Ú�Ù=æ
ù�ß�Ú8×oÝ3Ûªß�°�Õªß3ÛªÕªÙ�Ý3Õ�Ù�âec3àNÛªß¨Ù�ò$×cà8áVÙºÛ 8 åªÙºÜ�ß�à6Ù�Ûíá�Ú�Ù�Þcß�à�ù�Úkc�ÛðåªÞcß�à�ÕªÙ�å�Û�Ý¨ù3ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3ÕFø
ìãà8á~Ý�Ü�ß�Û&áV×cÛðåª×cÕ�Ý3Õ÷ÙºÛíá�Ú�ÙÍÞcß�à*ù�Ú�c3ÛðåªÞcß�à*Õ�Ý�Þcåªù&Ý�Ú4Ý�ùíåªÙÍà8×úáVÙ�Û�Ù�â�ß�à4åªÛ�Ý�ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�Õ
Ùºá�×vùíåªÙºáVÝ3Õ�ÝÂÜ�ß�Û L ≡ Z

ý�ÞoÝ)×câÍÝ3ù3Ù�Û�ÕªÙ¶ÙºàVÝ²ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�Õ�ÙºÛ÷ÙºÞãÕªß�â�×AÛ�×cßÍáVÙ�â�ï�ß�Ú�Ý3ÞzÙºà
×Aù�åªÝ3Þ�Ý�à�å¶Ù�òðá�Ù�Ûªà8×vû�ÛVý&ß�à�Ù�Ý9ý&Ý�áVßðÕ�ß�Ù�ÞªÕ�ß�âÓ×cÛª×cß�ÕªÙºÞ�áV×cÙ�â�ï�ß�ø��eÛ¶ù�Úkc�ÛðåªÞcß�ùíåªÙ}ï�ÙºÚ8áVÙºÛªÙ�ÜºÙ
Ý�åªÛªÝ�ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý3ÕÂÜ�ß�Û L ≡ Z

Ú8ÙºØ(ÙºÚ�Ù�Û�Ü�×oÝ�å�Û�ê�Ûª×AÜºßÓïªå�ÛíáVßÓÙºÛ ÙºÞ½Õªß�â�×AÛª×cßôáVÙºâ�ï�ß�ÚVÝ3Þ�ý
Ù�à�åªÛ�ÝÍÚ�ÙºØ(ÙºÚ�ÙºÛªÜ�×AÝÂÝ��ªà8ß�ÞAå$á~Ý)ÝÍåªÛ�×cÛªà8áVÝ3Ûíá�Ù¨ÕªÙ¨áV×cÙ�â�ï�ßÍÜ�Ú�ß3Ûªß�ÞYû�ù�×cÜ�ßÓÕªÙºá�Ù�Ú8âÓ×cÛ�Ý3Õªß9øV��ß3Ú
Ù�ÞcÞAß�ÕªÙºÛªß�â�×AÛªÝ3Ú�ÙºâÓß�à�Ý�Ù�àRáVÙîá�×Aï�ß¶Õ�Ù*ù3ÚVÝ3ÛíåªÞoÝ3Ú8×cÕ�Ý3Õ \ RT_�Y%��`X_�REV ] _ ] _ ) U�WL`a� + _Fø
þ�Ý3â�ß�à}Ý�×AÛíá�Ú�ßðÕªå�Ü�×AÚ�Ý�ÞAù�å�Û�Ý3à�ÕªÙ©ç�Ûª×cÜ�×cß�ÛªÙ�àH�

��Ù©ç�Ûª×cÚ�Ù�â�ß�à \ RT_�Y%��`a_�REV ] _ ] _ ) U�WL`a� + _ ÝñåªÛ�Ýñù�ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3ÕÿÙºá�×vùíåªÙ�á~Ý3Õ�Ý
G =

(g,L) Üºß�Û L ≡ Z
ø


$Ù�Ý C = (G, E) åªÛ²ÜZÝ3ÞcÙ�ÛªÕªÝ3Ú�×cß�ýS° G °
H ∈ G ø^��×AÚ�Ùºâ�ß�à¢ùíåªÙ H Ùºàeå�Û�Ý¶ù3ÚVÝ3ÛíåªÞoÝCæÚ8×AÕ�Ý3ÕàUG��Q]O	REVaW^R¨Ý

G
ý�à8×

G ZH y @ K ∈ G ùíåªÙîÜ�åªâ�ïªÞAÝ�ùíåªÙ G E K E H
ø


$Ù�Ý C = (G, E) åªÛ Ü�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß�ý9° H åªÛ�ÝÓù3ÚVÝ3ÛíåªÞoÝ3Ú8×cÕ�Ý3Õ²à�åªï�Ù�Ú8×Aß3Ú�Ý
G
ý®Ü�ß3Û

G =
(g,L) øU��Ù�Û�ß3á~Ý�Ú�Ù�â�ß�à Lg Ý3Þ®Ü�ß�Û`ú8åªÛíá�ß¨ÕªÙ]Ùºá�×vùíåªÙ�á~Ý3à/ùíåªÙ�ï�åªÙ�ÕªÙeáVß�âÓÝ3Ú g Ú�Ùºà�ï�Ù�Ü�áVßÝ�ÞoÝôù�ÚVÝ3ÛíåªÞAÝ3Ú�×cÕ�Ý3Õ)à�åªï�ÙºÚ�×Aß3Ú

H
ø

�6ß�ÛÂÙ�àRá~Ý3à�ÕªÙ©ç�Ûª×cÜ�×cß�ÛªÙ�à�ÞoÝ�à6ù�ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3ÕªÙºà6ÕªÙºÞ�Ü�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß
@îÚ8Ù�ù�ß3Ú�×oÝ�Ûªß¨à�Ù�ù�Ù�ÛªÙºÚVÝ3Û
Ý*ïªÝ3Ú8á�×AÚãÕªÙeÞoÝîÝ3ù�Ú8åªï�Ý3Üº×vû�Û¶ÕªÙeÕ�èoÝ3àHøíìãÛÍÙºÞ®ÜZÝ3ÞcÙ�ÛªÕªÝ3Ú�×cß�@îÚ8Ù�ù�ß�Ú8×oÝ3Û�ßîÞcß�à�Ý%åªß3àfýíà8×Aù�Þcß�à�°¶Þcß�à
âÓ×cÞcÙ�Û�×Aß3à�à8ß�Ûôù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�à�Ý��ªà8ß�ÞAå$á~Ý3àHý`°&Ý	ùíåªÙ�ï�åªÙ�ÕªÙºÛ�×AÛªÕªÙêò�Ý3Ú�à8Ù�Üºß�ÛôÜ�åªÝ3Þvùíåª×cÙ�Ú´é�Ý3ÞAß�Ú
Ù�Û&áVÙ�Ú8ß�ø�
$×cÛ,Ù�â���Ý�Ú�ù�ß�ÞAß�à*âÓÙºà�Ùºàôà�ß3Ûõù�ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3Õ�Ù�à*Ú�ÙºÞoÝ�á�×Yé�Ý�à¨Ý Ý%å�ß�àfý�åªÛÿÝ%åªß�áV×cÙ�ÛªÙ
FTf�â�Ù�à8Ù�àHý�ï�ß3Ú}ÞAß¶Üºå�Ý3Þ Laño á F�ø?ø�FTfUø®ìãàeÕªÙºÜ�×cÚeÞAÝ�ù�Ú�Ý3ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕÂÕªÙ4Ý%å�ß�Ù�àeà�å�ï7ÙºÚ�×cß�ÚeÝ¶ÞoÝù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�Õ)ÕªÙ�â�Ù�àfø���ß�Ú�ß3áVÚ8ß�ÞoÝ3Õªß�Ý3åªÛ9ùðå�ÙîåªÛ¤Ý%åªß�Ù�à}Ý��ªà�ß3ÞAå�á�ß�ý�Üºß�â�ß�ï�Ý3ÚRáV×cÜ�×Aß3Û�ÝôÝ
ß3áVÚ�Ý3àeù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�àHý�Ý¿é�Ù�ÜºÙ�à�Ý�ÜºáuêªÝÓÜ�ß3âÓß�Ú�Ù�ÞAÝ�áV×?é�ß�ýªåªÛ�Ý%åªßÓÜ�ß�Û Ú8Ù�à8ï�Ù�Üºá�ßÂÝÓÕ�AºÜZÝ3ÕªÝ3à
Ù�à}Ú�Ù�ÞAÝ�áV×?é�ß�ýU°&ÝAùíåªÙîåªÛ�Ý¶Õ�AºÜZÝ3ÕªÝ�Ù�àRádc�Ø(ß�Ú�âÓÝ3Õ�Ýôï�ß3Ú�Fb;¶Ý%åªß3àfø
ø½Ý3à�ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý3Õ�Ù�àôÙºá�×vùíåªÙºáVÝ3Õ�Ý�à¿ùðå�Ù"é�Ý�âÓß�à¶Ý�å�á�×AÞc×Y³ZÝ3Ú¨ÙºÛ°ÛíåªÙ�àRáVÚ8ß÷â�ßðÕªÙ�Þcß�à8ß�ÛF�

â <a��Ôã�m×,¶ â <a���ÞðKõiÔ â ×o¶ â <a�Cõ,ð��?������Ôbç�×o¶�õoð��e������Ô�í�×,¶ß�ÞðKõiÔã��×,¶�ôMò|���ÞðKõ©ô�òuðiÔ�ô�×,¶ ñ�Ê��%ô�ò|���ÞðKõ�Ó
ô�òuðiÔ¾ËÂ×,¶�õ,ð��ÞðKõ©ôMòKðiÔ�ð½×,¶]��Ø���Ô�¹|×,¶ â Ü=ñ�� â ��Ô�>Â×,¶´õ�� É ����Ô�õ½×~¹��
���vð����=��Ôã� ×Cý$ÝôÞoÝ3à6Ü�å�Ý�ÞAÙºà�ÕªÙºÛªß3á~Ý�Ú�Ù=æâÓß3à�ï�ß�Ú}ÞAÝ�ÞcÙºá�ÚVÝ�â�×AÛEêªà�ÜºåªÞoÝôÙºÛíáVÚ8Ù*ïªÝ3Ú�AºÛíáVÙºà�×càfø
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Milenio ( , l)Z

p(1,10)p(1,10)

p(1,10)

Siglo ( , s)L

p(1,10)

p(1,10)p(1,10)

Década ( , z)L

Año ( , y)L

p(1,10)

Mes ( , m)L

Díames ( , d)L

Díasema ( , x)L

Día (Z, d)
p(1,1)

p(1,1)

Semestre ( , e)L Cuatrimestre ( , c)L Trimestre ( , t)L

p(1,4)p(1,3)p(1,2)

p(3,1)p(4,1)p(6,1)

ä�å�æ ¦�©�§�«�¯®�°^ç�¼Â´�è�¸é¿�·�¼½·�Áb·µ¿l¸ëê�¸G¼�³h´¬¼¾²k³h´G¶k·µìG¹
Z
²k¹i»½¼¾²³h´Gº�Áb¼Â´�¹iÃl³h´�¼½·µ¿	´G¿l²|º�¿l²k³

¶|´�³µ²k¹	¿	´�¼½·µ¸�ç�¼¾²kÁT¸G¼½·h´�¹	¸lÄ

ûeåªÙ�àRáVÚ8ß ] W�[íVaYSVXW ] O�` + VXO�[\Q]W�Ù�àRá~Ý3Ú�c�Ø(ß�Ú�âÓÝ3Õªß�ï�ß�Ú]å�Û�ï�Ý�Ú~ÿ
Z
ý ≤ ö}Õ�ß�ÛªÕªÙ ≤ Ù�àåªÛ�Ý�Ú�Ù�ÞAÝ3Ü�×Yû�Û�ÕªÙ}ß3Ú�ÕªÙºÛ�á�ß3á~Ý�ÞªÙ�Û&áVÚ8ÙeÞcß�àãÛEêªâÓÙºÚ�ß�àãÙ�Û&áVÙ�Ú8ß�àføíìãÛÓÙºà8á�ÙeÕªß�â�×AÛ�×Aß�Õ�ÙHç�Ûª×cÚ�ÙºâÓß3à

Ù�Þ=Ü�Ý3ÞcÙ�ÛªÕ�Ý�Ú�×Aß?@�Ú�Ùºù�ß�Ú8×oÝ3ÛªßôÜfû�â�ß��

C = (G, E) ÿa69ø�F,ö
Õªß�Û�ÕªÙ%�

G = {(i,Z), (x, 1.,7), (y,Z), (z, 1.,10), (s,Z), (l,Z), (m, 1.,12), (e, 1.,2),
(c, 1.,3), (t, 1.,4), (d, 1..Ld), (w, 1..Lw)}

ý3ß�à8ÙZÝ�@ Ùºà8ákc�Ø(ß�Ú8âÍÝ3Õ�ß�ï�ß3ÚzåªÛ¶Üºß�ÛCú8åªÛ&áVß
Õ�Ù*ù3ÚVÝ3ÛíåªÞoÝ3Ú8×cÕ�Ý3ÕªÙºà�Ù�áV×vùíåªÙ�á~Ý3ÕªÝ3à

(g,Lg)
ý

ÞAÝ�ù�ÚVÝ3ÛíåªÞAÝ3Ú�×cÕ�Ý3Õ)áVÙºÚ�â�×AÛ�Ý�Þ�ÕªÙ C ý®Ùºà]ÞAÝ�ù�ÚVÝ3ÛíåªÞAÝ3Ú�×cÕ�Ý3ÕÞ�:à8Ù�ù�ê�Û ÞoÝ�Ú8Ù�ÞoÝ�Ü�×Yû�Û²ÕªÙ*ï�Ý�Ú�æá�×AÜº×vû�Û
Z
°%ý

E à8ß�Û ÞoÝ�à�Ú8Ù�ù�ÞAÝ3àAùíåªÙ�Ú�ÙºÞoÝ�Ü�×Aß3Û�Ý3Û¯ÞAÝ3à¶ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�à¶ÙºÛíáVÚ8Ù�àrè}ï�Ý3ÚVÝ�Ø(ß�Ú�âÓÝ3Ú�Ù�ÞÜ�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß9ý®ÞoÝ�à]Ü�åªÝ3ÞAÙºà�à�Ù¨ÕªÙºà�ÜºÚ�×���ÙºÛ�Ù�Û�ÞAÝ�áVÝ��ªÞAÝe69øgfUø7ìãÛ�ÞAÝ3à]ù3ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3ÕªÙºàeÛªß
Ýi�ªà�ß�Þcå�á~Ý�à*à�Ù 8 Ý3Û÷×AÛªÕª×cÜZÝ�Õªß¤ÞAß�àîÚVÝ�Ûªù�ß�à�ùíåªÙÍï�åªÙ�Õ�Ù�Û,áVß�âÓÝ3ÚîÞAÝ3àîÙºáV×YùíåªÙºáVÝ3à4ÕªÙÓÞAÝ
ù3ÚVÝ3ÛíåªÞoÝ3Ú8×cÕ�Ý3Õ

g
â�Ù�Õª×AÝ3Ûíá�Ù Lg ø

��Ý���ÙÂÕªÙ�àRá~Ý3Ü�Ý3Ú�ùðå�Ù²ÞoÝ3à¨ù�ÚVÝ3ÛíåªÞAÝ3Ú�×cÕ�Ý3Õ�Ù�à�v¶ â ý·°õç�ýIÜ�ß�Ú8Ú�Ù�à8ï�ß�ÛªÕª×cÙ�Û&áVÙ�à�Ý�Õ�èoÝSýIÕ�èAÝ�ÕªÙÂÞAÝ
à�ÙºâÍÝ�Û�Ý	°¨Õ�èAÝ�ÕªÙºÞªâ�Ù�àfý�à�ß�Û�ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�àIÙHùíåª×Yé�Ý3ÞAÙºÛíá�Ù�àfø%t�ßðÕªÝ3àãÙºÞAÞAÝ3à�á�×AÙºÛªÙ�Û�Ù�Þ�â�×Aà8âÓß
ù�Ú�c3ÛðåªÞcß�ýIÙ�Þ�ù�Úkc3ÛíåªÞcßñÕªÙ¤Õ�èAÝ3àfýzï�Ù�Ú8ß÷ï�Ý�ÚVÝñÕª×mØ(Ù�Ú8Ù�ÛªÜº×oÝ3Ú�ÙºÛíáVÚ8Ù¤Õ�èAÝ3à¶ÕªÙ²ÞoÝ�à�ÙºâÍÝ�Û�Ý9ýãÕ9èoÝ3à
ÕªÙºÞîâÓÙºà"°ÖÕ�èAÝ3à¤Ý��ªà8ß�ÞAå$áVß�à 8 Ù�â�ß�à²Ü�Ú�ÙHèAÕªß¯Üºß�ÛEé�ÙºÛª×AÙºÛíá�Ù÷Õª×mØ(Ù�Ú�ÙºÛªÜ�×AÝ3ÚÂÙ�Û&áVÚ�Ù�Ùºà8á�ß�à¤á�Ú�Ù�à
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� RE_�Y%�S`X_�REV ] _ ] ¼�Olî~Y�V7�lVX¡�Y
ÿ�ç�ý%F�ø?øg<�ö x↔ i, ∃ j ∈ Z, k ∈ 1.,7 tal que k = mod(j/7) +

1ÿ�¹Cý
Z
ö

π(y, i) = 400ÿë>fý%F�ø?ø�FG;Iö
π(Z, y) = 1, 10ÿ�õ©ý

Z
ö

π(s, y) = 1, 100ÿ¾� ý
Z
ö

π(l, y) = 1, 1000ÿÂ��ý%F�ø?øhFTf�ö
π(m, y) = 12ÿyõ©ý%F�ø?øgf�ö
π(m, s) = 6ÿKñ©ý%F�ø?øm6Iö
π(m, c) = 4ÿ�ôMý4F�ø?øï9Eö
π(m, t) = 3

ÿ â ý%F�øYø
Ld

ö d ↔ i, y Ld ∈ [28.,31]
ÕªÙ�ï�ÙºÛªÕª×cÙ�ÛªÕªß)ÕªÙºÞ�×cÛªà8áVÝ3Ûíá�Ù¨Ý

ÞAÝ�ù�Ú�Ý3Ûðå�ÞoÝ3Ú8×AÕªÝ3ÕÂÕªÙ*Ý%å�ß�à
ÿ�íÀý%F%øYø

Lw

ö w ↔ i, Lw ∈ [1.,6]
ÕªÙºï�Ù�ÛªÕ�×AÙ�Û�Õªß¤ÕªÙ�Þz×cÛªà8áVÝ3Ûíá�Ù¶Ý)ÞoÝ

ù�Ú�Ý3Ûðå�ÞoÝ3Ú8×AÕªÝ3Õ²Ý�Ûª×Yé�ÙºÞ=ÕªÙîâ�Ù�à8Ù�à
¥5¦�§l¨�©�ª¬«�hð�°�±ñ²kÁb³h´Gº�¿	²�ÁT²k¹	²k¼Â´G¶k·µìG¹¿l²k³^¶|´�³µ²k¹	¿	´�¼½·µ¸

áV×cï�ß�àNÕªÙ]ù�ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3ÕªÙºàNÝ3Þ�×Aù3å�Ý3Þ®Üºß�â�ß¨à�Ù 8 Ý�Ü�Ù�Ù�ÛÂø=Ù�Û�ù�å�Ý`ú8Ù�û�Ý�áVåªÚ�Ý3Þ�ï�Ý3Ú�Ý4ÕªÙHçªÛª×AÚNåªÛ
âÓ×cà�â�ßô×cÛªà8á~Ý�Ûíá�Ù�Ü�ß�Û²ÞoÝôâ�×Aà8âÍÝ¨ï�Ú�Ù�Üº×Aà8×vû�ÛÂï�Ù�Ú�ß¶Ü�ß3Û¤Ûªß�â��ªÚ8Ù�à�Õª×cà8áV×cÛíá�ß�àfý0ÿ:} â�×�AºÚ�Üºß�ÞAÙºà�ÕªÙ
ÞoÝîïªÚ8×Aâ�Ù�Ú�Ýîà�ÙºâÍÝ�Û�Ý*ÕªÙ]âÓÝ,°�ß�}?ý^} âÓÝ,°�ß*Õ�èoÝ��S}?ý*} Õ9èoÝ��îÕªÙ]âÓÝ,°�ß4â�×�A�Ú�Üºß�ÞcÙ�àf}?ý?} Õ�èAÝß<�6�F � �E9�} ö=ø
�p�ªà�AºÚ�é�Ù�à8Ù�ùíåªÙ�Ý3å�Û�ùíåªÙ%ýV}üÕ�èoÝ�<i6�F � �E9�}YýíÙºà�åªÛ�Ý¨Ù�ò$ïªÚ8Ù�à�×Yû�ÛÁéic�ÞA×cÕ�Ý9ýíÙºÛ²ø=Ù�Ûªù3å�Ý`ú8Ù�û]Ý�áVåªÚ�Ý3Þ
Ûªß�à�Ù*å�á�×AÞA×?³ZÝ9ý�à8×AÛ¤Ù�â���Ý�Ú�ù�ß¶Ù�àeÞAÝ¶ù3ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3Õ���c3à8×AÜ�Ý¶ï�Ý3ÚVÝ¶ÞAÝ�ÕªÙHçªÛª×AÜº×vû�Û²ÕªÙ*ÞoÝ�à}ß3á�ÚVÝ3à
ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�à�ÕªÙ�Þ=Ü�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß�ø


$Ùºù�êªÛóß���à�Ù�Ú�é�Ý3â�ß�à�ÙºÛóÞoÝ3à¨Ú�Ùºù�ÞoÝ3à¨ÕªÙÂÞAÝ�á~Ý��ªÞAÝë69ømfSý�á�ßðÕ�Ý3àôÞoÝ3à¨ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�à¨à�åUæ
ï�Ù�Ú8×Aß�Ú8Ù�à�Ý�â�Ù�àôà�ÙÂù�ÙºÛªÙ�Ú�Ý3Ûóï�ß�Ú�Ý3ù�Ú�å�ï�Ý3Üº×Aß�ÛªÙºàôï�Ù�Ú�×YûðÕª×AÜ�Ý3à¨ÕªÙÂåªÛóâ�×Aà�â�ß ÛUê�âÓÙºÚ�ß�ÕªÙ
ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�àHý�Õ�Ù¶âÓßðÕªß�ùíåªÙ�ÙºÞãÚVÝ�Ûªù�ß²ÕªÙ�é�Ý3ÞAß�Ú8Ù�à�ÕªÙ¶ÞAÝ3à�Ù�áV×vùíåªÙ�á~Ý3àîÛ�ß"é�Ý3Ú�èoÝ)Ü�ß�Û�ÙºÞ
áV×cÙ�â�ï�ß�øU
$×cÛÓÙ�â���Ý�Ú�ù�ß9ýðÝ�åªÛ�ùíåªÙ]á�ßðÕªß�à�ÞAß�à�Ý%åªß�àúáV×cÙ�ÛªÙºÛéFTfîâ�Ù�à8Ù�àfýðÙ�Þ®ÛUêªâ�Ù�Ú8ß4ÕªÙ]Õ�èAÝ3à�ÕªÙ
åªÛ¤Ý%åªß�Ûªß¶Ù�à�à�×cÙ�â�ïªÚ�Ù�ÕªÙ�6 ³ �UøªìúÞcÞAßôï�Ú�ßðÕªåªÜºÙ*Ý�ùíåªÙ�Ù�ò$×AàRá~Ý3Û²â�Ù�à�Ùºà}Ü�ß3Û¤Õ�×Aà8á�×AÛ&áVß�à6Õ�èoÝ3àHý
f � ýif�C9ýi6�;]ßp6�F%ý�ÕªÙ�ï�ÙºÛªÕª×cÙ�ÛªÕªß�ÕªÙ�Þ$â�Ù�à´°4Õ�Ù�Þ�Ý%åªß9øi��ß�ÚIÙºÞAÞcß]Þcß�à´é�Ý�ÞAß�Ú8Ù�àlùíåªÙ�ï�åªÙ�ÕªÙNáVß�âÓÝ3Ú
L ÙºÛ²ÞoÝ�à6ù�ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3Õ�Ù�à6×cÛ�Ø(Ù�Ú8×Aß�Ú8Ù�à�Ý¨âÓÙºà�Ùºà�ÕªÙ�ï�ÙºÛªÕªÙ�Û¤ÕªÙºÞ�ïªå�ÛíáVßôá�Ù�â�ï�ß�ÚVÝ3Þ�ýðÕªÙ�âÓßðÕ�ßùíåªÙ4ï�Ý3ÚVÝ¶Ü�ß�Û�ßðÜ�Ù�Ú]ÞAÝ¶Ü�ß�á~Ý�ÕªÙ*åªÛ�Ý�ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý3Õ

gi
ý®Ú8ÙfùíåªÙºÚ�×Aâ�ß�àeÜºß�ÛªßðÜºÙ�Ú]ÙºÞ'é�Ý�ÞAß�Ú}Õ�Ù�Þ

ïªåªÛ&áVß²á�Ù�â�ï�ß�ÚVÝ�ÞãÝÂÛ�×Yé�Ù�ÞzÕªÙ�åªÛ�Ý²ù3ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3Õ�à�åªï�ÙºÚ�×cß�ÚîÝ
gi
ø=ø�ÝÂÜºß3á~ÝÂÕªÙ â ÕªÙºï�Ù�Û�ÕªÙ

ÕªÙ�ÞãïªåªÛ&áVß¤á�Ù�â�ï�ß�ÚVÝ�ÞúÝ²Ûª×?é�Ù�ÞãÕªÙ�Õ9èoÝ3àHý=ï�ß�ÚîÙºÞAÞAß5} Ø(Ù��ªÚ8Ù�Ú�ß¤ÕªÙ¬FbC�C�C9}�Ù�àRádc�Ý3Üºß3á~Ý3Õ�ß¤Ù�Û&áVÚ�Ù
BhF%øYømf �iD ø�N�åªÛ�ùíåªÙ*Ù�àRáVß�àNé�Ý�ÞAß�Ú8Ù�à}Õ�Ù�ï�Ù�Û�ÕªÙ�Û ÕªÙ�Þ=â�Ù�à¢°ÂÕªÙºÞ�Ýiåªß�ýªÙ�ò$×AàRáVÙ*å�Û�Ý¶ï�Ù�Ú�×cßðÕª×AÜº×AÕ�Ý�Õ
ÜZÝ3ÕªÝ�9l;�;¶Ý%å�ß�àfø
ìãÛ�ÞAÝAç�ù�åªÚ�Ý:69øhFôà�Ù 8 ÝÍÚ8Ù�ïªÚ8Ù�à�ÙºÛíáVÝ3Õªß²ÙºÞIÜ�Ý3ÞAÙºÛªÕ�Ý3Ú8×AßÓâÓÙºÕª×oÝ�ÛíáVÙ4å�Û�ù�ÚVÝ�Ø(ß�ý�Õªß3ÛªÕªÙôà�Ù

âôåªÙ�àRáVÚVÝ�ÞoÝ¤Ú8Ù�ÞoÝ�Ü�×Yû�Û
Z
ÙºÛíáVÚ8ÙÍÞoÝ3à*Õª×AàRáV×AÛ&á~Ý3à*ù�Ú�Ý3Ûðå�ÞoÝ3Ú8×AÕªÝ3ÕªÙºàfý0°÷Õªß3ÛªÕªÙÍÞoÝ¤Õªß��ªÞAÙ�þ�ÙºÜ 8 Ý

Ú�ÙºïªÚ�Ùºà�Ù�Û&á~Ý°ÞAÝóÙHùíåª×Yé�Ý3ÞAÙºÛªÜ�×AÝóÙ�Û&áVÚ8Ù÷ù3ÚVÝ3ÛíåªÞoÝ�Ú�×cÕ�Ý3ÕªÙºàfø�ìãÛ ÞAß�à²Ý3Ú�Üºß�à¤à8Ù 8 Ý°Ý3Û�ß3á~Ý�Õªß¯ÞoÝ
Ú�ÙºÞoÝ3Üº×vû�ÛôÕªÙ}ï�Ù�Ú�×cßðÕª×AÜº×AÕªÝ3Õ�ÙºÛíá�Ú�Ù}Õªß�àúù�Ú�Ý3ÛíåªÞoÝ3Ú8×cÕ�Ý3ÕªÙºàãÜºß�Ûªà8Ù�Ü�å$áV×Yé�Ý3à�Ù�Û�Ù�Þªù�ÚVÝ�Ø(ß�ø�N}Õ�Ù�âec3à
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à�Ù 8 Ý3Û¤Ú8Ù�âÓÝ3Ú�Ü�Ý3Õªß¶ÙºÛ�ÛªÙºù�Ú�×má~Ý�ÞAÝ3à�ù3ÚVÝ3ÛíåªÞoÝ3Ú8×AÕªÝ3ÕªÙºà}Ý���à�ß�Þcå�á~Ý3à|ò=ø
�]Ù��ª×cÕªßeÝ�ÞAÝ6á�ÚVÝ3Ûªà8×cá�×Yéð×AÕªÝ3Õ�ÕªÙãÞoÝ6Ú�ÙºÞoÝ3Üº×vû3Û

Z
ý�åªÛ�Ý�ù�Ú�Ý3Ûðå�ÞoÝ3Ú8×AÕªÝ3Õ�à�ÙãïªåªÙºÕªÙúÚ�Ù�ï�Ú�Ù�à8Ù�Û&á~Ý3Ú

Ü�ß3âÓßÍÚ8Ù�ÞAÝ�áV×?é�ÝÓÝÓá�ß$ÕªÝ3à�ÞoÝ�à]ù�ÚVÝ3ÛíåªÞAÝ3Ú�×cÕ�Ý3Õ�Ù�à]âec3à]ù�Ú8åªÙ�à�Ý3à¿ÿ�}üÙ�Þ�á�Ù�Ú�ÜºÙ�Ú�Ý%åªß)Õ�Ù�Þ�âÓ×cÞcÙ�Ûª×cß9}Yý
}üÙ�Þ�áVÙºÚ�ÜºÙ�ÚeÕ9èoÝ�Õ�Ù�Þ=âÓÙºàf}?ý�Ùºá�Ü%ø ö©ø

0Óµ½ó�ô q ¤
õZö�÷àøß÷�ùÀúûõZùÀü r5¥ß3>ø�¬�ùÀú

N ï�Ý�Ú8áV×cÚ�ÕªÙºÞ7Ü�Ý3ÞAÙºÛªÕ�Ý3Ú8×Aß C = (G, E) °&Ý¨ï�ßðÕªÙºâÓß3àNÕªÙHç�Û�×AÚNÞoÝ�àNÙºÛíá�×AÕ�Ý3Õ�Ù�àNá�Ù�â�ï�ß�ÚVÝ3ÞcÙ�àùíåªÙ�é�Ý3âÓß3à�Ý¨å�á�×AÞA×?³ZÝ3Ú�Ù�ÛÂÛíåªÙ�àRáVÚ�ß�âÓßðÕ�Ù�ÞAß9ý�A�àRá~Ý3à�à�ß�ÛF�$ïªåªÛíá�ß�àfý�×cÛíáVÙºÚ�é�Ý3ÞAß�à�°ÍÕ�åªÚVÝ3Üº×Aß�Û�Ù�à
áVÙºâÓï�ß3ÚVÝ3ÞcÙ�àfø

LN�M������� ý5Ë Î�R Ð Ï	Q R96:Q'ÑPO Ð

ìãÛÂïªÚ�×câ�Ù�ÚNÞAå�ù&Ý3ÚNÙ�ò$ïªÚ8Ù�à�Ý3Ú�ÙºâÓß�à�å�Û:þ�Ê��^ô½� â ðsôa�ëð���þ��eÜ�ß�â�ßôå�Û�Ýôà�ÙºÜ�åªÙºÛªÜ�×oÝ�Ý3Þcá�Ù�Ú8Û�Ý
ÕªÙîù�Ú�Ý3ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕªÙ�à�°ÂÛEêªâÓÙºÚ�ß�à}ÙºÛíá�Ù�Ú8ß�àfý

T = g1n1g2n2 . . . gknkÕ�ß�ÛªÕªÙ
gi ∈ G, ni ∈ Lgi

°Âà�×
i < j

Ù�Û&áVß�Û�Ü�Ùºà
gj Z gi

ø

ìãÞ�á~Ý3âÓÝ%åªßóÕªÙ÷Þcß�à²ïªåªÛ&áVß�à²áVÙ�â�ï�ß�Ú�Ý3ÞAÙºà²Ù�Û Ù�ÞîÙ�à�ïªÝ3Ü�×cß¯áVÙ�â�ï�ß�Ú�Ý3Þ�Õª×cà�Ü�Ú8Ùºá�ß�ý}ß°à�Ù�Ý°ÞAÝ
ïªÚ8Ù�Ü�×cà�×Yû�Û²ÕªÙºÞ=×cÛªà8á~Ý�Ûíá�Ù�ÕªÙ�áV×cÙ�â�ï�ß�ý$Ûªß�à}ÞAÝ®é�Ý�Ý�ÕªÝ3Ú�ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕÂâec3à�ç�Û�Ý�ÕªÙ�Þ=ï�åªÛíá�ß�ý
ßeà�Ù�ÝeÞoÝ¢êªÞmáV×câÓÝ�ù�Ú�Ý3Ûðå�ÞoÝ3Ú8×AÕªÝ3Õ

gk
Ý}ÞoÝ�Üºå�Ý3Þ&ÕªÙ�Û�ß�âÓ×cÛ�Ý3Ú8Ù�â�ß�à \ RT_�YZW�Õ�Ù�Þíï�åªÛíá�ßeáVÙºâÓï�ß3ÚVÝ3Þ�ý

°ÂÞcß¶ÕªÙºÛªß3áVÝ3Ú�ÙºâÓß�à�Üfû3âÓß
gran(T )

ýªÕªÙ*â�ßðÕªß�ùðå�Ù
gran(T ) = gk

ø

ð×
g1

Ù�à½åªÛ�Ý�ù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�ÕîÝi�ªà�ß�Þcå�á~ÝSý�Õª×AÚ8Ù�â�ß�àFùíåªÙúÙ�Þ�ïªåªÛíá�ß}á�Ù�â�ï�ß�ÚVÝ3Þ3Ùºà½åªÛ*×cÛªà8á~Ý�ÛíáVÙ
ÕªÙ�áV×cÙ�â�ï�ß�Ù�Û¤Ù�Þ=Õªß�â�×cÛª×cß�Õ�Ù�Þ�áV×cÙ�â�ï�ß�ø

þúÝ3âÓß3à4Ý¤Õ�ÙHç�Ûª×cÚ*åªÛ�Ý¤Ú�ÙºÞoÝ�Ü�×vû3Û�ÕªÙ�ß�Ú�Õ�Ù�Û ≤ ÙºÛíáVÚ8ÙÓÕªß�à*ïªåªÛ&áVß�àîáVÙ�â�ï�ß�Ú�Ý3ÞAÙºàîÜ�ß�Û÷Ù�Þâ�×Aà�â�ßôù�ÚVÝ�Ûªß�ø


ðÙZÝ
T = g1n1g2n2 . . . gknk

°
T ′ = g1n

′
1g2n

′
2 . . . gkn

′
k

Õªß�à}ïªåªÛ&áVß�àHý
Õ�×AÚ�ÙºâÓß3à¢ùíåªÙ

T ≤ T ′
à8×½à8Ù*Üºåªâ�ïªÞAÙsùíåªÙ

ni ≤ n′i con 1 ≤ i ≤ k

ÿ��������	�
��������������	�	������������� ��!��������"�#��$����%�����&����'&(������)������*�!��+��!��,�-��( ��!��.��/��0�1�����������	$2�������
���3�
4"�#/���5�����#
�������6$�#��	���	�����7�
��0����8����"���!�0��%�������!9���,�%��':!������<;�=�>/?�;�?@;�ACB.DFE&G�H���!���$2!����	'I!7�J#��%KL�	#
��#
�@M�N�G�M�O�M�N�N7H4D6M�G�G�M�O�M�G�N7H�0 $2!�#�������!IKP!�#
'9�I$���#
�
�����������J"�#/���5�����#
���������,�Q#
�	�����
��RS����T



s4tvu�w�x è�ygz�H�F�I:z|{E}kygz�{E}�y~JLK�} M�u z U�6

LN�M���ëÆ¢� ! Î/RSQ �9ÈlÉ�Ê:Ð Ï	Q RS6�Q'ÑPO Ð

�eÛ ���^ôyð©ò�ÌE����� â ð¿ô7�ëð���þ��
I
Ùºà*Ù�ÞãÙ�à8ï�Ý3Ü�×cß²áVÙºâÓï�ß�Ú�Ý3ÞzÙ�Û&áVÚ8Ù�Õªß�àîïªåªÛ&áVß�àîá�Ù�â�ï�ß�ÚVÝ�ÞAÙºà

T1
°
T2
áVÝ3ÞFùíåªÙ

T1 ≤ T2
°
gran(T1) = gran(T2)

ý�°Âà8Ù*ÕªÙºÛªß3áVÝ¶Ü�ß�â�ß��

I = [T1, T2]

ìãà8áVÝ)ÕªÙ©ç�Ûª×AÜº×vû�Û Ûªß�à�ï�Ù�Ú�â�×cá�Ù4Ú�ÙºØ(ÙºÚ�ÙºÛªÜ�×AÝ3Ú�Ý3Þ�ïªå�ÛíáVß)×AÛª×cÜ�×AÝ3Þ
T1
ÕªÙºÞI×AÛ&áVÙ�Ú�é�Ý3Þcß

I
Ü�ß�Û

U + _�R + ��V � ýS°²Ý3Þ=ïªåªÛ&áVßAç�ÛªÝ3Þ
T2
Ü�ß�Û!O�Y ] �	V � ø�N}Õ�Ù�âec3àeï�ß�Ú}ÞAÝ�ÕªÙHç�Û�×AÜ�×Yû�Û¤ÕªÙ*ÞAÝ�Ú�Ù�ÞAÝ3Üº×vû�Û

≤ ÙºÛíá�Ú�Ù�Õªß�à²ïªåªÛíá�ß�àfý�à�Ù 8 ÝóÕªÙ�Ü�å�âÓïªÞc×AÚÁùíåªÙ�ÞoÝ gran(T1) = gran(T2)
ý}Ý3àrè�ïªå�Ù�à

ÕªÙHçªÛª×AÚ8Ù�â�ß�à�Ù�Þ É ò������ãÕ�ÙNåªÛ¨×AÛ&áVÙºÚ�é�Ý3ÞcßeÜ�ß3âÓß \ RT_�Y �	V � ý�Õªß�ÛªÕªÙNà8Ù6Üºåªâ�ïªÞAÙ�ùðå�Ù gran(I) =
gran(start(I)) = gran(end(I))

ø

LN�M���ML�� ÒË5�9É�Ì 6:Í�ÎTÏ7QÓRS6:Q'ÑPO Ð

2I×cÛ�Ý3Þcâ�ÙºÛíá�Ù%ý�Õ�ÙHç�Ûª×câÓß3à�åªÛªÝ)ÕªåªÚ�Ý3Ü�×Yû�Û�Õ�Ù¨áV×cÙ�â�ï�ß�ý�Üºß�â�ß)åªÛ�Ù�à�ïªÝ3Ü�×cß)á�Ù�â�ï�ß�ÚVÝ�Þ�Û�ß
Ý3ÛªÜºÞoÝ3Õ�ßÍÙºÛ�Ù�Þ�Õªß�â�×AÛª×cß¶ÕªÙ4á�×AÙ�â�ï�ß�ý�Ù�Þ�Ü�åªÝ3Þ�à8Ù¨âÓ×cÕªÙ*ÙºÛ Ø(åªÛªÜº×vû�Û Õ�Ù¨åªÛ�ÝÓù�ÚVÝ�ÛðåªÞAÝ3Ú�×cÕ�Ý�Õ
°�ùíåªÙ*à8Ù*Ú�Ù©ç�Ù�Ú8Ù4Ý¶å�Û�ï�ÙºÚ�×cßðÕªß�Ø(å�áVå�Ú�ß�ÿ
W�ö�ß¶ï�Ý3à�Ý3Õªß�ÿÛæ:ö©ý$Ø(ß�Ú�âÓÝ3Þcâ�ÙºÛíá�Ù%�

S = ±ng ý�Üºß�Û g ∈ G ° n ∈ Lg ø

ø½Ý3à=ÕªåªÚ�Ý3Ü�×cß�ÛªÙºà½ÕªÙãá�×AÙºâÓï�ß�à8ÙúïªåªÙºÕªÙ�Û4å�á�×AÞA×?³ZÝ3ÚHý��ª×cÙ�Ûîï�Ý3Ú�Ý�ÕªÙHç�Û�×AÚ=à�å�Ü�Ù�à8ß�à�ÙºÛîØ(åªÛªÜº×vû�Û
ÕªÙ}ß3á�ÚVÝ3àzØ(Ù�Ü 8 Ý3à7ÿ�}üÕªÙ�Û&áVÚ�ß*Õ�Ù�áVÚ�Ùºà�Õ9èoÝ3àH} ö=ý�ßß��×AÙ�Û¶Ù�Û¶Ø(åªÛªÜº×vû�Û¶ÕªÙ}ß�áVÚ�ß3àúà8åªÜ�Ùºà�ß�à�ÿ:}üá�Ú�Ù�àúÕ�èAÝ3à
ÕªÙ�à8ïªå�Aºà�Õ�Ù*ÞAÝ3à�ÙºÞAÙ�ÜºÜ�×cß�ÛªÙºàf} ö©ø

0ô,X?ô Y rÞù�3~ø�§�ö©¥®¤àùÀú ú0¥[Z�3>ù ¬�øßú ùN¤
õZö�÷àøß÷àùÀúûõZùÀü r5¥ß3>ø�¬�ùÀú

\�]_^�`	a,^cb d+b2e	aFb2fhgifh^�`,j7e	k��hkle,^�mcg2`@nob2`4gpdq^�eFb2j�kogp]h^�`@]h^7j�^7`Fb e,krb `<^7]saFe	^tnrb `@^�]ua,kof+b fh^7`
aF^�mcdqgpe,b2no^�`fýIùuvh^w]hgp`&dq^7e,mxkyaFkoe�c ]xj�gpmxd+b2eFb e3^7]saFkofhb2fh^7`&j7gp]zf{ko`	a,ko]saSb2`3|2eFb2]uvhnrb2e	klf+b2fh^�`À°
fhko`�aFkl]uaFg}|2eFb2]hg9ø

~�e,klmc^�e,gcfh^�`,j7e	k��hkle,^�mcgp`wnob2`wgpdq^�eFb2j�kogp]{^7`�fh^�ko]hklj7klg�ý�ç+]+b n´°���gpe	mzb a,^7gcfh^�vh]�dhvh]saFg
fh^}aFkl^7mxdqg�ýQnrb2`4j7v+b2nl^7`@`,^te,^�`,vh^�nYép^�]�mx^7f{krb2]saF^�nrb�j7g2]h`,vhnyaSb�b2n�j7b2no^�]hf+b2e	kog9ýº°5ùuvh^t]hgpe:æ
mzb nomx^�]ua,^[^7`	akc2]�kl]hj7nlvhkofhb2`w^�]�nobzmcb,°pg2erèrbxfh^�`,kl`	aF^�mzb `4|2^7`	a,gpe,^�`@fh^��+b2`	^7`@fh^�f+b�aFgp`4g
^7]�nrb2`:nok��{e,^7e�èob2`:dhb2eFb}^7n�mcb2]h^yú	gtfh^@��^7j 8 b2`)fh^<nogp`9nl^7]h|2v+b`ú	^7`)f{^�dhe	gp|pe,b2mcb2j7kYûp]Fø
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V YSVa�lVaW_��Oë�SY,Q>��YQ�bW\RTO�U�Q�O��2�bW¢_\��YZ_��^RT_�Y%��`a_�REV���_h� VaY��=O�REVXW�R ø
��b)gpdq^�eFb2j�kvû2]

first(T, g)
]hgp`�dq^7e,mxkyaF^�g��{a,^7]h^�e�^7nsdhe,klmc^�eFé b nogpe0ùuvh^&dhvh^�fh^&a,gpmcb2e

nob}|2eFb2]uvhnrb2e	klf+b2fikl]{��^7e	kogpe:b2nJ|pe,b2]hgtfh^�n�d{vh]ua,gxa,^7mxdqgpeFb n
T
ø

� ^5b ]
T = g1n1g2n2 . . . gknk

°
g ∈ C aSb nFù�v{^

g Z gk
ý

^�]uaFg2]hj7^�`
first(T, g) = T ′fhgp]hf{^

T ′ = g1n1g2n2 . . . gknkgn
`,kl^7]hf{g

n = min(Lgk
)

\ºú	^�mcdhnlgp`7�

�-���+���&���3�%�{�u���u�  +¡p¢¤£s¥�¦u��§
�-���+���&��¨3�%�{�u���u�  +¡+¥�¦u¨Q£

©�VaY�_�`I�ZOÞ��Y+Q>��YQ�bW\RTO�U�Q]O��2�GW\_¢�SYZ_��^RT_�Y%��`a_�RiV��Z_+� VaY��=O�REVXW^Rzø
��b�g2dq^7eFb j7kYûp]

last(T, g)
]hg2`Cdq^�e,mxklaF^9g��{aF^�]h^�eC^7n*êhnyaFkomtgsé�b2nogpeÀù�v{^wdhvh^7f{^wa,gpmzb e

nob}|2eFb2]uvhnrb2e	klf+b2fikl]{��^7e	kogpe:b2nJ|pe,b2]hgtfh^�n�d{vh]ua,gxa,^7mxdqgpeFb n
T
ø

� ^5b
T = g1n1g2n2 . . . gknk

°
g ∈ C aFb2nFù�v{^

g Z gk^�]uaFg2]hj7^�`
last(T, g) = T ′fhgp]hf{^

T ′ = g1n1g2n2 . . . gknkgn
`,kl^7]hf{g

n = max(Lgk
)

\ºú	^�mcdhnlgp`7�

ªp« ���3�	�3�%�8���u���� -¡2¢h¡h¥ ¦s�{¡
ªp« ���3�	¨3�%�8���u���� -¡h¥ ¦s¨8§q£

©4W^RE[\_{�bO	W¬�ZOéQ>��YQ�bW�U}�bO�[\Q]W^RE_�`aO�U�_h>U�WL`a���GWLUìø
��b�e	^7nrb j7kvû2]

Z
f{^Hç+]hklf+b�^7] C ]hgp`�dq^�e,mxklaF^Ce	^���^�e,^7]{j7krb e�v{]}mckl`,mxgwdhvh]saFg�aF^7mxdqgpe,b2n

bi�h`,gpnlv{aFgtj7gp]®^�n�mxko`,mxg}|pe,b2]hg�ýhv{aFklnokY³7b2]hfhg}fhko`�aFko]saSb2`9|pe,b2]�v{nrb2e	kofhb2fh^7`Hø+~¯gpe6^yú	^7m�æ
d{nogh�h°Õ°�FbC�C�C{° á °±n=Ff°�C�C�C{°?ýpgt°·°�FbC�C�C2m¬F5f%Fp° á °·°�FbC�C�C2m¬F���F�²���° á °.n7Ff°�C�C�C2m¬F���F7f^�8°?øp��b
ê{]hkoj7b�e,^�`	aFe	koj�j7kYûp]³d+b eFb�nob�j7gp]{`	aFe	vhj7j�kvû2]´fh^�^�`	aFg2`�dhvh]ua,gp`za,^7mxdqgpeFb2nl^7`c^Hù�v{kYé b`æ
nl^7]saF^7`c^7`�ù�v{^µa,^7]h|pb2]¶^7n6mckl`,mxg_|pe,b2]hg9ý&g�|2eFb2]{gp`c^fùuvhk?é b2nl^7]saF^7`Hý�°·nrb�dhe,klmc^�eFb
|2eFb2]uvhnrb2e	klf+b2fi^�]®nlgp`9fhg2`6d{vh]ua,gp`6`	^5bxb��h`	gpnov{aFb9ø
~¯g2e3aSb ]uaFg�é b mcgp`&b�f{^Hç+]{koe&nob@��vh]{j7kYûp]cf{^6��g2e,mcb aF^�g�f{^wdhv{]uaFg2`&a,^7mxdqgpeFb2nl^7`�jfûpmxg
ëG�Cò|�?�%ôMýhfh^<mcg�f{g¿ùuvh^2�

� ^5b
T = g1n1g2n2 . . . gknk

vh]�dhv{]uaFgta,^7mxdqgpeFb n
^�]uaFg2]hj7^�`

format(T, g′1g
′
2 . . . g

′
k) = T ′fhgp]hf{^

T ′ = g′1n
′
1g
′
2n
′
2 . . . g

′
jn
′
j

ý
g′j ↔ gk

ý Lg′

1
= Z

° Lg1 = Z
ø

\ºú	^�mcdhnlgp`7�
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�h¸2�2  « �3�	�Q£�¹u¹�¹� �£5¨¤£J���2 {¢��q¥�¦u�Q£�¹u¹�¹� �£7¢J£5�{¡
�h¸2�2  « �3�	�Q£�¹u¹�¹p¨¤£J���2 h¨-¥ ¦s�¤£�¹�¹u¹  �£�¨Q£

~ºb2eFbtdq^7e	mckyaFkle:g��{a,^7]h^�e6��^�j 8 b `�btd+b2e	a,koe9fh^�^�²{d{e,^7`	kogp]{^7`�e	^7nob aFk?é b2`Hýhfh^Hç+]{komxgp`9aFe	^7`)��vh]Sæ
j7klgp]h^�`7� ^�n8e,^©ç+]+b2mxko^�]ua,g�ý�nrbwb��h`�aFeFb j7j7kYûp]�°[^7n�fh^7`	dhnrb%³7b2mxko^�]uaFgwfh^I^�]ua,kof+b2f{^7`¯aF^�mcdqg2eFb2nl^7`fø

�:Olî~YZ_�[íVXO�YQ�bW��ZOëO�Yq�TV
�Z_+�ZO�U}�bO�[\Q]W�RT_�`XO�U�ø
\�nse,^©ç+]+b2mxko^�]ua,g)^7`�vh]+b)gpdq^�eFb2j�kvûp]�ùuvh^&]hg2`�dq^�e,mxkla,^�^�²8dhe	^7`,b2e¯v{][dhv{]uaFg)a,^7mxdqgpeFb2n
b»v{]+b»|peFb2]uvhnrb e,klf+b2f´kl]{��^7e	kog2e�`,^�|�êh]

Z
ø)\�`	aSb»gpdq^7e,b2j7kYûp]¼`,ko^�mxdhe,^½dhe,g�fhv{j7^_vh]

kl]uaF^�e�é�b2nog½a,^7mxdqgpeFb nëø���b�gpdq^7e,b2j7kYûp]·fh^�e	^Hç+]hb2mckl^7]saFg�`,^�fh^©ç+]h^®fh^�nrb½`,kl|pvhkl^7]ua,^
mcb2]h^�eFb{�

� ^5b
T = g1n1g2n2 . . . gknk

°
g
aSb n0ùuvh^

g Z gk^�]uaFg2]hj7^�`
refine(T, g) = [T1, T2]fhgp]hfh^

T1 = g1n1 . . . gknkg(first(T, g))
°
T2 = g1n1 . . . gknkg(last(T, g))

ø
¾�^�mcg�f{g9`,klmcklnob efý�dqg�fh^�mcg2`�fh^©ç+]hkoeJ^7npe	^Hç+]+b mckl^7]saFg9f{^3v{]�kl]uaF^�e�é�b2nogh�

refine(I, g) =
[start(refine(start(I), g)), end(refine(end(I), g))]

øiþ3^5b2mxgp`�é�b2e,klgp`�^:ú	^7mxdhnlgp`7�
�8¿p�-��Àh¿º���¤£�¹�¹u¹��� ¤¥ ¦&Á/�¤£�¹u¹u¹� �£J���¤£�¹u¹u¹� �£��pÂ
�8¿p�-��Àh¿º���{�u���u�  h§3�µ¢q¥¶¦ÃÁ��8�u�u�u�  h§p¢J£J���{�u�u�u�� +§p¢{¡sÂ
�8¿p�-��Àh¿º�{Á��8���u�������{�u�u�-£5Â&�� J¥¶¦ÃÁ/�8���u�u�� �£��	���u�q£� �£��sÂ

Ä >U��bRT_��l�lVa¡�Y¶�ZOë�SY+QS�SYq�bW��bO�[\Q]W�RT_�`Þø
��b�bi�h`	a,eFb2j�j7kvû2]Å^7`xnrb�g2dq^7eFb j7kvû2]Åkl]Eép^�e,`Fb�b2n9e,^©ç+]+b2mxko^�]ua,gb°»dq^7e	mckyaF^�^�²8dhe,^�`Fb2e
vh]_dhvh]saFg�aF^7mxdqgpe,b2n�mc^�fhkrb ]ua,^tv{]+b�|peFb2]uvhnrb e,klf+b2f½mec2`@|pe,v{^7`FbSø�\�`	aFb�gpdq^7e,b2j�kvûp]
`	^xfh^Hçh]h^xj7v+b2]{fhg®nobi|pe,b2]�vhnob2e,klf+b f�b�nrbÁùuvh^x`,^x`	^Aùuvhko^�e,^xb��h`�aFeFb ^7e<^�²8kl`	aF^t^7]�^�n
dhv{]uaFgta,^7mxdqgpeFb nëø
\�`)komxdqgpe	aFb2]saF^�mc^�]hj7klgp]+b2e�ù�v{^�^�n�dhe	g�j7^�`,gxfh^�b��{`	aFe,b2j7j�kvûp]�`	vhdqgp]h^<vh]+b}d�A7e	fhkof+b
fh^)ko]8��gpe,mcb2j�kYûp]FýC°sb�ùuvh^6`	^6dhkl^7e,f{^7]xnogp`�fh^�aSb2nlno^�`�fh^6nob2`�|peFb ]�vhnob2e,klf+b fh^7`�kl]{��^�e,kog2e,^7`
b2nJ^�nokomxky]+b2e	`,^pA7`�aSb2`6f{^�nob}^�²8dhe,^�`,kvû2]®fh^7n�d{vh]ua,gxa,^7mxdqgpeFb nëø

� ^5b
T = g1n1g2n2 . . . gjnj . . . gknk

°
gj ↔ g^�]uaFg2]hj7^�`

abstract(T, g) = T ′fhgp]hfh^
T ′ = g1n1g2n2 . . . gjnj

°
1 ≤ j ≤ k

ø
¼�O�U�Q>`X_ ¾ _�[íVXO�YQ�bW�U}��OéQ>��YQ�bW�U}�bO�[\Q]W^RT_�`XO�U�ø

÷®v{j 8 b `�ép^7j7^�`Id+b2e,b�f{^Hç+]{koe&v{]zd{vh]ua,g[g[kl]ua,^7e�é�b2nog@a,^7mxdqgpeFb n+`,^6v{a,konok?³5b@v{]+b�fhvhe,bCæ
j�kvûp]�fh^�aFkl^7mxdqg}b ]hj7nob2f+b�^�]�^�nJdhb2`Fb fhg}g���v{a,vhe,g�e,^7`	dq^7j�aFgcb�vh]idhvh]saFg�aF^�mcdqgpe,b2n�ø
~ºb2e,bµg��{aF^�]h^7e�^�nIdhv{]uaFg�g½kl]ua,^7e�é�b2nogµb2n/ùuvh^�`,^�e,^Hçh^7e,^�nrb®^�²{d{e,^7`	kvûp]Æfh^��q^7e,^�mcg2`
e	^5b2nlkv³7b2e}vh]hb_gpdq^7e,b2j7kYûp]·fh^�fh^�`,dhnob%³5b mckl^7]saFg�fh^7n)dhv{]uaFg_fh^�e,^���^�e,^�]hj7kob 8 b2j�krb�^�n
d+b `Fb2fhg�g®��v{aFvhe	g�ÿ�`	^7|�ê{]Æ^7nC`,kl|p]hgµfh^znrb�fhvhe,b2j7kYûp]*ö©ø�NÇj�gp]saFko]uv+b2j�kvûp]�fh^Hçh]hkomxgp`
^�`	aSbtgpdq^�eFb2j�kvûp]Vø



UpU s4tvu�w�x è�y�z�H�F�Iz�{E}�y�z�{i}�y>JLKX} M�u z

Sea T = g1n1g2n2 . . . gknk,
S = ±ng y gk = g entonces

shift(T, S) = T + S
ø

N¢ùuv�èº^7n¯gpdq^7eFb fhgpe ± ^�`@nobc`,vhmcbsÈ e	^7`	aFbib e,kla,meA�aFklj7bc`	g��he	^}nlgp`7é�b2nog2e,^7`�fh^�nrbc|peFb`æ
]uvhnrb e,kofhb2f�f{^@nrb�fhv{eFb2j�kvûp]Fø{\�`	aFb}`,vhmcb�fh^��q^4aF^�]h^7e9^�]�j7vh^�]uaFbt^�nJdqgp`	k��hnl^4b2j5b e,e,^�g
`	g��he,^�nrb2`t|peFb ]�vhnob2e,klf+b2f{^7`xb2]saF^�e,kog2e,^7`cb_nob�|peFb2]uvhnob2e,klf+b2f»fh^�nrb�fhvhe,b2j7kYûp]Å^�]¶^7n
d{vh]ua,gtaF^7mxdqgpe,b2nëø{~¯gpe)^yú	^7mxdhnog{�

��ÉQ���s�&���Q£�¹�¹u¹  h§3�½Êq£��� ¤¥³¦Ë�8���u�u�� �£
��ÉQ���s�&���Q£�¹�¹sÌ2 +�p¢{���¬Í�§s¢q¥³¦Ë�Q£�¹u¹uÌ  �£7¢�Î

� k:`,^�fh^�`,^7b_e	^Hç+]+b e,ÿ
bi�h`	aFe,b2^�eKö�v{]·dhv{]uaFg�fh^�aFkl^7mxdqg�b½v{]+b�|2eFb2]uvhnrb e,klf+b2f
g
d+b2eFb

nrbij7v+b n&]{gµ^�`	akc®fh^©ç+]hkofhb®nob�gpdq^�eFb2j�kvûp]Vý�`	^ 8 b�fh^?�hvh`,j7b2e[^�n&j7b2mxko]hg�mec2`�j�gpe	a,g®^7]�^7n
|pe,b ��g@fh^9nrb�e,^�nrb2j�kvû2]

Z
^�]ua,e,^)nob

gran(T )
°
g
ýpf{^)mxg�fhgsùuvh^9`,^6b dhnokYù�v{^7]}`,v{j7^7`	kYé b mc^�]ua,^

gpdq^�eFb2j�kogp]{^7`¯fh^:b��h`�aFe,b2j7j�kvûp]�g�e	^Hç+]hb2mckl^7]saFg�ý�`	^7|�ê{]}`	^I`,v��+b�g5�+b`ú	^If{^I]hkYép^�n�^7]�^�n8|2eFb ��g9ø
N�`	komxko`	mxg�ýJj7vhb2]hfhgµnob�g2dQ^�eFb j7kvû2]�fh^zb��h`�aFeFb j7j7kYûp]�]hgµ^�`	adc®f{^Hç+]hklf+b®dqg2e[]hg®^�²8kl`	aFkle�nob
|pe,b2]�vhnob2e	kof+b fi^7]�nrb�^�²8dhe	^7`	kvûp]Fý+fh^��q^7e,^�mcg2`6e,^7b2nokY³5b2eIvh]+btgpdq^�eFb2j�kvûp]�f{^<��g2e,mcb aF^�g�ø
\ºú	^7mxdhnog2`7�

ÏsÐ�ÑuÒ�ÓpÐQÔ/ÕsÖ�×�× ×JØ/Ù�Ú�Û�ÏpÐ�ÑuÒ�ÓpÐQÔuÜ/Ý7Þpß�Ï�Þ�Ô/ÏpÐ�ÑuÒ�ÓpÐQÔ/ÕpÖ�×�× ×JØ�àhÚ�Ú-Ø�Ð5Ó2Ù¤Ô/ÏsÐ�Ñ�Ò�ÓpÐQÔ/ÕpÖ�×�× ×JØ�à+Ú�Ú�á�Ø�Ù�Ú
ß�âuÝ�Þ Ïpßsã�Þ�Ô/ÕpÖ�×�× ×7à�ä�Ù å�Ø�æhÚ�Ûpß5âuÝ7Þ�Ïsßpã�ÞJÔ�Ñpç5Ï�àuß�ÞJÔ/ÕsÖ�× ×�×5àuä�Ù2åJØ
Õ�à æ2Ù8Ú�Ú
Ý7è�Ò�Ñ�ÞJÔ�Õ{é7ê�ê�ê7àuä�Ù8é+Ø�ë ì�æ{Ú�ÛsÝ7è�Ò�Ñ�ÞJÔ	ß5â�Ý�Þ�Ïsßpã�ÞJÔ%Ñ2ç5Ï�àuß�ÞJÔ Ô/Õ{é7ê�ê�ê7àuä�Ù{éhØ
æ{Ú+Ø
æ{Ú+Ø/ë ì�æ{Ú�Ú

0eô	íeô �ïî[ð�ñCò7óàú4ö�î�ð�ùÀú

ô¯b2]saFgÆ^�]¼^�n�no^�]h|pv+b`ú	^ 8 b��hnob2fhg�j7gpmxg¬^7]´^7n�nl^7]h|2v+b`ú	^�^�`,j�e,kla,g�ýC`,^½v8aFkonlklõ7b2]¶j7gp]{`�ö
aFe	vhj7j�kogp]{^7`¢ùuvh^<kl]u÷pg2novhj�eFb2]�|pe,b2]�vhnob2e,klf+b fh^7`Ca,^7mxdqgpeFb2nl^7`Id+b2e,b�fh^7]hg aSb2eIaSb2]saFg}kl]h`	aFb2]ua,^7`
aF^�mcdqg2eFb2nl^7`ib��h`,g2nov{a,gp`�ÿ   « �h¸´¨8¿ø£�¹u¹u¹ ö=ý)g»e,^�nrb a,kl÷pg2`�ÿ ¿{�p¿¶ +¿h� ö=ý6b `,ù@j�gpmxg»`,klmcd{no^7`
fhvhe,b2j7klgp]h^�`)fh^@aFko^�mcdqg�ÿûúuü � « À��h¿Ë¨h¸8�» -¿{�2¿{� ö©ø

\�]c^7`�aF^wj5b dhùla,vhnog 8 ^�mxgp`&ko]saFe	g�fhvhj7klfhg<vh]cmcg�f{^7nog@a,^7mxdqgpeFb nëý�ùuvh^6]hgp`3÷ b[b�dq^�e,mxkla,koe
j7g�f{klý+j7b2e9nob2`:^�²{d{e,^7`	kogp]{^7`)a,^7mxdqgpeFb no^7`��+b2`Fb f+b2`9^7]�^�nJj5b2nl^7]hfhb2e,klg?@@e,^�|pgpe	krb2]hg9ý8dhb2eFb�e,^�ö
dhe	^7`,^�]uaFb2eºnob2`�fhko`�aFko]saSb2`�^�]ua,kof+b2f{^7`�a,^7mxdqgpeFb2nl^7`�dhe	^7`,^�]ua,^7`�klmcd{noùyj7kyaFb9gw^�²8dhnlùoj�klaSb mx^7]saF^3^�]
nog2`�f{g�j7vhmx^7]saFgp`HøEN9fh^7mec2`�j7gp][^7`�aF^Cmcg�fh^�nog)`,^Cdhvh^�fh^Cgpdq^7eFb e�j7gp][^7]ua,kofhb2fh^7`�aF^7mxdqgpe,b2no^�`
j7g2]_fhkl`	aFkl]ua,gp`4]hky÷p^7no^�`@fh^tdhe	^7j�ko`,kYûp]Fý¤nogij�v+b2n�]hgp`@dq^7e,mxkla,^�e,^�nrb2j�kogp]hb2e�nrb2`4fhkl`	aFkl]uaFb2`4^�²uö
dhe	^7`,klgp]h^�`9aF^�mcdqg2eFb2nl^7`Hýhb2fh^�mc `9g��8aF^7]{^7e)^�]�^7nJj5b `,gtfh^@ko]h`�aSb2]saF^7`:a,^7mxdqgpeFb no^7`Ie,^�nrb a,kl÷pgp`
nrb���^7j 8 btgxdq^�e,klg�fhgxb��h`	gpnov{a,gte,^���^7e	^7]hj�krb2fhg9ø



s4tvu�w�x è�ygz�H�F�I:z|{E}kygz�{E}�y~JLK�} M�u z Ul<

\�]c^�n-dhe�û�²8klmcg@j5b2d{ùlaFv{nog�ý2mxgp`	a,eFb2e	^7mxgp`�jHûpmxg<a,eFb2fhv{j7kle3nob2`�^�²8dhe,^�`,klgp]h^�`C^7]z��^7]{|pv+b�ö
ú	^4þ�b�aFvhe,b2nQb�^7]saFklf+b2fh^�`:f{^4]uvh^7`�aFe,g�mcg�f{^7nog[fh^�nqaFko^�mxdQg{ÿ�b2fh^�mc2`Cfh^�j��pmxg�fh^�aF^�e,mxko]+b2e
^7n�kl]h`	aFb2]ua,^<b��h`,g2nov{a,gtv{aFklnokyõ5b2]hf{g}nrb `9gpdq^7e,b2j7klgp]h^�`)fh^�ýh]hkof+b `)^7]�^7`�aF^�j7b2dhùla,vhnog�^7]saFe,^<^7]�ö
aFklf+b2fh^�`caF^7mxdqgpe,b2no^�`7ÿ&v{a,konlklõ5b2]{fhg�j7gpmxg�vh]+b���^7j 8 b¬fh^µe,^���^�e,^�]hj7kob¬`	^7|��{]¼^�n�dhv{]uaFg¬fh^
e,^���^7e,^�]hj7kob�fh^7n 8 b��hnob2]ua,^µdhb2eFb�j�gpmxdhno^�aSb2ex^7]saFkofhb2fh^�`��uvh^�]hg¬dqgp`,^�^7]¼vh]hb¬|2eFb2]uvhnrb2e	kLö
f+b2fÅb��h`,g2nov{aFb{ÿ�g_e,^5b nokoõ7b2e�fh^7`	dhnrb õ5b2mxko^�]ua,gp`tj�gp]Ånob2`tf{vheFb2j�kogp]{^7`�� � ^7|��h]Å^7n)d{vh]ua,g�fh^
e,^���^7e,^�]hj7kob�v{aFklnoklõ7b2e	^7mxgp`�nob���^�j 8 b_fh^�dhv	�{noklj5b2j�k
�p]Æg�vh]·ko]h`�aSb2]saF^�b��h`,gpnlv{aFg½j5b2nlj7vhnob2fhg
b2]ua,^7e	kogpe	mc^�]ua,^��
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\�] ^�`	a,^_j5b2dhùyaFvhnlg¬÷ b2mxgp`�b»dhnob2]ua,^5b2eij%�pmxg»^�²�aFe,b2^7e�b2v{aFg2mc a,klj5b2mt^7]ua,^½nobÆkl]{��gpe%ö
mzb j7k&�p]½aF^7mxdqgpe,b2n�dhe	^7`,^�]ua,^z^7]�fhg�j7vhmx^7]saFg2`[fh^ec2m �hkyaFg�|2^7]h^�eFb2n'��\�`[f{^7j7kle7ÿJ÷ b2mxgp`[b
fh^�ýh]hkoe[vh]+b 8 ^�e,e,b2mckl^7]saSb���v{^�]hgp`�dq^7e	mckyaSb�^�²8a,eFb2^�e�nob2`���^7j 8 b `)(�dq^7e	kog�fhg2`�dhe	^7`,^�]ua,^7`
^7]¼nogp`�fhg�j�vhmx^7]ua,gp`�aSb2]saFg»^�²8dhnoùlj7kyaSb2mx^�]uaF^µmx^7fhkob2]ua,^�vh]´��gpe,mcb aFg¬f{^½��^�j 8 b8ÿ9g��{ko^�]
komxdhnlùlj�kyaSb mx^�]ua,^@mx^7f{krb2]saF^@^�²8dhe,^�`,klgp]h^7`)aF^�mcdqgpe,b2no^�`��

\�]cnob@nlkla,^7eFb�aFvhe,b4dqg�fh^�mcg2`3^7]hj�gp]ua,eFb2e&b2d{nokoj7b2j�kog2]h^7`*�uvh^6e,^%��v{ko^�e,^7]cj�gp]hg�j�^7e&nob@kl]{��gpe%ö
mzb j7k&�p]�a,^7mxdqgpeFb n�dhe,^�`,^7]saF^z^�]�nogp`<fhg�j�vhmx^7]ua,gp`���\�`	aFg2`�`	ko`�aF^7mcb2`�klfh^�]uaFkyý+j5b ]�b2nl|pvh]hg2`
aFkldqgp`�fh^&^�²8dhe,^�`,klgp]h^�`ºa,^7mxdqgpeFb no^7`�j�gp])�+b2`�aSb2]saF^�A�²8klaFg{ÿ�dq^7e	g�`,g2]�b2dhnlkoj5b j7klgp]{^7`�fhkl`,^�+hb2f+b2`
d+b2e,b�vh]àc2m �hkyaFg[m}v,(zf{^�aF^�e,mxko]+b fhg	��N mcg�fhg�fh^4^.-	^�mcdhnlg�dhe	^7`	^7]uaFb2mxgp`:a,e,^�`9`,kl`	a,^7mcb2`7�

\�] B0/<]{k¯C�� D `	^cdhe,^�`,^�]uaSb®vh]�`,kl`	aF^�mzb�d+b eFb�^�n&b2]�c2nlko`	kl`@fh^cfhg�j�vhmx^7]saFgp`�no^�|sb2no^�`��
\�`	a,^9`	ko`�aF^7mcbw^�²�aFe,b2^:nrb `º^�²{d{e,^7`	kogp]{^7`�aF^�mcdqg2eFb2nl^7`¯d+b2e,b�j7g2mcd{e,g��+b eºnob2`¯j7gp]{`,ko`�aF^�]8ö
j�krb2`6aF^�mcdqgpe,b2no^�`w^7]saFe	^�^7nlnrb2`�ÿqdq^�e,g�]hg�kl]uaF^�]uaFbze	^7j7g2]hg�j7^�e4^7n¯ko]h`�aSb2]saF^[fh^�a,ko^7mxdqg
b��{`,gpnlv{aFgxb2`	g�j7krb fhgxb2n�f{g�j7vhmx^7]saFghÿ	(i|p^�]h^7e,b2nomx^�]uaF^4aFe,b aSb}j7g2]®^�²8dhe	^7`	kogp]{^7`6aF^�mtö
dqgpe,b2no^�`9j7gp]�|pe,b2]�v{nrb2e	kofhb2fh^�`9fh^<]hky÷p^7n�kl]{��^7e	kogpeIgxkl|pv+b n�b}fhùob1�
\�n+`	ko`	a,^7mcb323^�e4�qgpmxg�÷�kon¬B � a,^GC�� D ÿs|2^7`	a,kogp]hb<b2v{a,gpmc�aFklj5b2mt^7]saF^:nrb `�j7kyaSb2`�^�]ua,e,^)fhgp`
vh`	v+b2e	kogp`%��\�`	a,^t`,kl`	a,^7mcb�^�²�aFe,b2^tnob2`4^�²{d{e,^7`	kogp]{^7`<a,^7mxdqgpeFb no^�`7ÿ5(µnrb2`�j7g�fhkyý+j5bz��gpe�ö
mcb2nlmx^7]saF^�d+b2e,b}dqgp`�aF^�e,kog2e,mx^7]saF^4g��{a,^7]h^�e)nob���^�j 8 bte	^���^�e,^�]hj7kob2f+b1�h\3n¤j7gp]saF^�²�a,gx^7]
^�n6�uvh^<`,^�b dhnoklj5b�^7`�aF^<`,kl`	aF^�mzb87�fhk�c2nog2|pg2`:9&f+b}nlvh|sb2e:b;��v{^�]{gx^�²8ko`�aSb}^7nJdhe,g��{no^7mcb
fh^ib2m �hko|�<h^7f+b f¬d+b2eFb�e	^7j�gp]hg�j�^7e}^7n:d{vh]ua,g�fh^ie	^���^�e,^7]{j7kob½fh^�n 8 b��hnob2]saF^2ÿ=(Æb fh^�ö
mec2`�nobi��^7j 8 b®f{^ce,^���^7e,^�]hj�krb{ÿ�`,kl^7mxdhe,^t^7`[nrb���^7j 8 bµb2]saF^7e	kogpe	mc^�]ua,^tj7kyaSb2f+b,��\3]�^�n
j�gp]ua,^�²�aFg�fh^c^7`	a,^�`	ko`�aF^7mcb�aSb2mxdqg�j7g®`,^zd{e,g�fhvhj�^7]¬^�²8dhe,^�`,klgp]h^�`�a,^7mxdqgpeFb no^�`[j�gp]
klmcdhe	^7j�ko`	kog2]h^7`>7�^?-%��°.f{vheFb2]saF^@÷ b e,kog2`9fhùrb2`�°@9A�

U�C
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ô¯b2m �hk�A7] 8 ^7mxgp`3^7]hj�gp]ua,eFb2f{g[vh]c`,kl`	aF^�mcb<fh^wb2]�c2nokl`,kl`�fh^6^�²8dhe	^7`	kogp]h^�`&aF^7mxdqgpe,b2no^�`
^�]�fhg�j�vhmc^�]ua,gp`@f{^�c2m �{klaFgc|p^7]h^�eFb2nº^�]�ko]{|pn�A�`(BT/wg�^�;�; D ÿ¤dhb2eFbz^7nºj7v+b nºa,g�f+b2`4nob2`
^�²8dhe,^�`,kog2]h^7`6e,^7nob aFky÷ b2`:`,^@aFe,b aSb2]�j�gpmxgtfhvheFb j7klgp]h^7`%�

2�ko`�aFgU�uvh^:nob2`ºb2dhnlkoj7b2j7klgp]{^7`�^7]hj�gp]ua,eFb2f+b `�^7]�nrb6nokyaF^�eFb a,vheFb)^7`�aSb��+b ]}^7]8��g�j5b2f+b `�b�b2dhnokLö
j5b j7klgp]h^7`&m}v,(tfh^�a,^7e	mckl]+b2f+b `7ÿV(t]hg[dq^7e,mxkla,^7]x^�²�aFe,b2^7e&aFg�fhb�nrb<ko]{��g2e,mcb2j7kW�p]tfh^7n-a,ko^�mcdqg
j7e	gp]hgpn&�p|pklj7g4dhe	^7`	^7]ua,^6^7]xnog2`�fhg�j�vhmx^7]ua,gp`7ÿ 8 ^7mxgp`�fh^7j�kofhklfhg<j�e,^7b2e3]uvh^7`�aFe,g�dhe	gpdhklg<`	ko`�aF^�ö
mcb�fh^:^�²�aFe,b2j7j�k
�p]}fh^:^�]uaFklf+b2f{^7`ºaF^7mxdqgpe,b2no^�`ºdhe	^7`,^�]ua,^7`3^7]}nogp`ºfhg�j�vhmx^7]saFgp`%��Nw`,ù
ÿ 8 ^7mxgp`
j7e	^5b2f{g 8 ^�e,eFb mckl^7]saSb8XZY@[)\V]_^:`Ha�bA^.cd`�ÿe�uvh^cdq^7e	mckyaF^tfh^�aF^7j�aSb2e�nrb2`<^�²8dhe	^7`	kogp]h^�`[aF^�mcdqg2eFb�ö
no^�`<d{e,^7`	^7]saF^7`[^�]�nlgp`@fhg�j�vhmx^7]saFgp`<d+b2e,b�j�g�fhkyý+j5b2e	nrb2`4`,^�mc ]ua,koj5b mc^�]uaF^�v{aFklnoklõ7b2]hfhg�vh]+b
]hg2aFb2j7k&�p]f�uvh^ 8 ^�mcg2`&fh^7]hg2mckl]+b2fhg g�c,h�X�i_[kjd���6]+b<÷p^7õwfh^�aF^�j�aSb f+b[vh]+b�^�²8dhe	^7`	k
�p]ca,^7m}ö
dqgpe,b2n�ÿ�^�n{`,ko`�aF^�mzb4b2]hb2noklõ5b6`,^7mec2]saFkoj7b2mx^7]saF^Inob�^�²{d{e,^7`	k
�p]}j7g�fhkyý+j5b2fhbU([a,eFb aFb�fh^:g��{aF^�]h^�e
nrb���^7j 8 btgxdq^�e,klg�fhgte,^���^7e,^�]hj7kob2fhg1�

��b2`�^�`,dq^�j7klýhj5b2j�kogp]{^7`tf{^inob 8 ^�e,e,b2mckl^7]saSb�XZY@[)\V]_^:`Ha�bA^.cd`:`,gp]Æfhgp`%��~3e	komx^7e	ghÿ�^7nI`,kl`�ö
aF^�mzbµfh^��q^i`,^7e}j7b2d+b2õif{^ifh^�a,^7j�aFb2e�aFg�f+b `}nob2`�^�²{d{e,^7`	kogp]{^7`l�uvh^�fh^�]hg2aFb2]»vh]»kl]h`	aSb ]uaF^
aF^�mcdqg2eFb2n,(}e,^�j7gp]{g�j7^7e3nrb4nog�j5b noklõ7b2j�k
�2]}fh^�n+ko]h`�aSb2]saF^9^7]x^7n+fhg2mckl]hklg�aF^7mxdqgpe,b2nm� � ^7|2vh]hfhghÿ
^7`�aF^�`	ko`�aF^7mcbµaFkl^7]h^��uvh^�`	^7e��ac2j7klnomx^�]ua,^za,eFb2`	nrb2fhb��hnl^�b½g aFe,gp`�klfhkogpmxb2`)�uvh^iv{aFklnoklj�^7]¬^7n
j5b no^�]hf+b2e	koge@@e,^�|pgpe,kob2]hg1�h\�]®nrbtb2j�aFv+b2nlkofhb2fJÿ,(idhe,kl]hj7kld+b2nlmx^7]saF^@dqg2e9��b2nlaFb}fh^<vh]®e,^�dqgp`,kLö
aFg2e,kogxj7gp]�nlgp`w`	vhj7^�`,gp`4mc2`6e,^7nl^�÷�b2]ua,^7`7ÿQ]hg 8 ^7mxgp`w`,klfhgzj5b d+b2j7^�`4fh^�g��{a,^7]h^�e�^7n�a,ko^�mcdqg
�uvh^@`	^@e,^���^7e	^7]hj�krb�^7]inrb `I^�²8dhe,^�`,klgp]h^�`)e,^�nrb a,kl÷ b `:b�g2aFe	gp`:`	vhj7^�`,gp`kn�^.-%�¤° aFe	^7`:fhùrb `Ifh^7`	dhv�A7`
fh^<nrb�ý+e,mcb{°o9p�
XZY@[Ci�\�]_^:`Ma_bp^.cV`-^7`�vh]x`	ko`�aF^7mcb4d+b2e,b@nob4fh^�aF^7j�j7k&�p]l(�e	^7j�gp]hg�j7klmxko^7]saFg4fh^9nrb `�^�²8dhe,^�`,klg ö

]h^�`waF^�mcdqgpe,b2no^�`7ÿ+^7n�j�v+b2n¯b�+hb2fh^�b2n�fhg�j�vhmc^�]ua,gzgpe,kl|pkl]+b2n�ÿ+b2noe	^7fh^�fhgpe6fh^[nrb `6^�²8dhe	^7`,klgp]h^�`
aF^�mcdqg2eFb2nl^7`�f{^�aF^�j�aFb2f+b2`�ÿ�nrb®^�a,k
�uvh^�aFb�q>r®�sXCt&uv\dw9ÿ¯`	ko|pv{ko^7]{fhg�nob2`�fhkle,^7j�aFky÷ b2`�fh^�^�aFkyö
�uvh^�aFb2fhg�fh^znrb2`[^�²8dhe,^�`,klgp]h^7`�aF^�mcdqgpe,b2no^�`[fh^�ý+]hklf+b2`�^�]Ænrb�aSb e,^5b®fh^�xn���zyf{��}|7�M|�~cfh^7n
ré�U��BT� 8 k¯C�< D (�fh^�n��5�U� B0�wklekC�C D n�÷p^�e�b2d+b e	aSb fhg��1�o�V9A�q\�]µ]uvh^7`�aFeFb��h^�e,e,b2mckl^7]saSbt^�`	aFb
^�a,k
�uvh^�aSb)aFkl^7]{^&fhgp`¯b�aFe,k&�hv{aFg2`7��X5�Vj�i��uvh^&ko]hfhklj5b9^7npaFkodqg)fh^&^�²8dhe,^�`,k&�p]Jÿ�(���aV�o�Ji��uvh^Ce	^7dhe	^�ö
`,^�]uaFb�nrb�^�²8dhe	^7`,k&�p]�a,^7mxdqgpeFb2n-j7g�fhkyý+j5b f+b�`,^�mec2]ua,koj5b mc^�]ua,^wg �hkl^7]�^�nQdhvh]saFg�g�kl]uaF^�e	÷�b2nog
aF^�mcdqg2eFb2nJb��h`,g2nov{a,gl�uvh^�`,^<e,^���^7e,^�]hj7kobt^7]�nrb�^�²8dhe	^7`,k&�p]��

~ºb eFbz��b2j�konlkyaFb2e6nrbzdqgpe�aSb��{konlklf+b f�b�g2a,e,gp`4klfhkog2mcb2`�(µnobzg��8aF^7]{j7k
�2]½fh^7n¯aFkl^7mxdqgib��h`,g ö
nov8aFg}e,^���^7e	^7]hj�krb2fhgt^7]�nob2`:^�²8dhe	^7`,klgp]h^�`7ÿEXZY@[Ci�\V]_^:`Ha�bA^.cd`�dqgp`	^7^�f{gp`)mf��fhvhnlgp`Q�uvh^<gpdq^�eFb2]
^7]�j5b `,j5b f+b{�}X6a_��X'Yo[Ui:])(�u c,h�i�� XZY@[CiA],�h\3n�mf��fhvhnlg;X6aJ��XZY@[CiA]�`,^<^7]hj7b2e,|sbtf{^�fh^�aF^�j�aSb e
nrb `&^�²8dhe	^7`,klgp]h^�`IaF^�mcdqg2eFb2nl^7`�(xe	^7dhe	^7`	^7]uaFb2e,nob2`C`,^7mec2]saFkoj7b2mx^7]saF^6v{a,konokyõ5b2]{fhg�nrb<]hg2aFb2j7k&�p]
g�c,h�X�i�[�jd�3\3n9m���f{vhnog�u c,h�i�� X'Yo[Ui:]�b2]+b nokoõ7b�nrb½e,^�dhe,^�`,^�]uaSb j7k&�p]¶`	^7mec2]ua,koj7b�fh^�nob½^�²uö
dhe	^7`,k&�p]½d+b2e,b�g��{a,^7]h^�e@^7n¯aFkldqg�fh^}^�²8dhe,^�`,k
�2]�a,^7mxdqgpeFb n=(µj5b2nlj7vhnob2ew^7n¯aFko^�mcdqg�b��h`	gpnov8aFg
fh^ce,^���^7e	^7]hj�krb1�ZN�`,ù&dhv{^7`7ÿ¯^�n&m���f{vhnog�u c,h�i�� XZY@[CiA]�^�`�ko]{fh^7dq^�]hfhko^�]ua,^zf{^7n&kofhklgpmcb8ÿJj7gp]
nogzj7v+b2nº`4�2nog�`,^}e	^��uvhkl^7e,^tb fh^7j�v+b2e@^�n�mf��fhv{nogzX6aJ��X'Yo[Ui:]zb�nobzno^�]h|pv+bz^7]�nobzj7v+b n�^�`	adc ]
^7`	j7e	klaFg2`)nogp`9f{g�j7vhmx^7]saFgp`%�

\�]�nrb�dhe,g5²8komcb�`,^7j�j7k&�p]�÷�b2mcg2`:b�b2]+b2nlkoõ7b2e�(cj7nob2`,kyý+j5b eCnob2`C^�²8dhe	^7`,klgp]h^�`:a,^7mxdqgpeFb2nl^7`%�
��b8�h^7e	eFb2mxko^�]uaSbvXZY@[Ci�\�]_^:`Ma_bp^.cV`Cnrbifh^�`,j7e	k
�hkle,^�mcg2`<^7]�^7n3b2d+b2e�aSb2fhg8�	�gf���\3]�nob�`	^7j�j7k
�2]
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�	�mf,�&���&�wfh^�ý+]{koe,^�mcg2`Cnrb�]hg2aFb2j7k&�p]8g�c,h�X�i�[�juÿ8v{]+b�]hg aSb2j�k
�p]x��gpe	mzb2n+ko]{fh^7dq^�]hfhko^�]ua,^�fh^�nrb
no^�]h|pv+b:d+b2e,b9e,^�dhe,^�`,^7]saSb e�`,^�mc ]uaFklj5b mc^�]uaF^�nob2`J^�²8dhe,^�`,klgp]h^7`�aF^7mxdqgpeFb no^�`��5\�]�^7nsb2d+b e	aSb fhg
�	�T�4fh^�`,j�e,k
�{koe,^�mxgp`ºnrb2`ºnlùo]h^7b2`¯fh^IaFeFb��hb_-	gU��v{^9`,^Q�+b2]}e,^7b2noklõ5b2f{g�^7]}^7n�c2e	^5b4f{^9^�²�aFeFb j7j7k&�p]
fh^xko]8��gpe,mcb2j�k&�p]�aF^�mcdqgpe,b2nm���Ç^�]�^�n&b2d+b e	aSb fhg��	�T�1�W�pÿ6�h^�mcg2`�e,^7b2noklõ5b mxgp`@v{]+b�e,^�÷�ko`,k&�p]
fh^@÷ b2e	kogp`9`	ko`	a,^7mcb2`9fh^<e,^7d{e,^7`	^7]saSb2j�k
�p]�fh^7n�j7g2]hg�j7klmckl^7]saFg�a,^7mxdqgpeFb nm�

óàô%��ô q��:rv SùÀú4ö�î[ð�ùÀú¢¡¢ùÀü r�î> ~ø<ò�ùÀú

£ n�kl|pv+b n��uvh^[g�j�vhe,e	^�^�]®nogp`9`,kl`	aF^�mzb `)m�¤�aFe,klj7g2`'�uvh^�^7`�a:¥2]#�+b `Fb2fhg2`6^7]®vh]hbxvh]hklf+b2f
�}¥2`	koj5b@fh^)mc^�fhkofhb@dq^7e	gk�uvh^6`	gpdqgpe�aSb2]xfhkl`	aFkl]uaFb2`�vh]{kof+b2f{^7`3fh^6mx^�fhkof+b8ÿp^�n+a,ko^�mcdqg@dqgp`,^�^
j7gpmxg�vh]{kof+b fh^7`4fh^�mx^7fhklf+bcnrb2`�|2eFb2]uvhnrb2e	klf+b2fh^�`��Q~¯gpe4^�nonlgz^7]½nrb `�^�²8dhe	^7`,klgp]h^�`<^7]���^7]�ö
|pv+bJ-	^tþwb aFvhe,b2nZn
��þ39�`	^t`,vh^�no^�]_v{aFklnoklõ7b2e�f{ko`	a,ko]saSb2`4|2eFb2]uvhnrb e,klf+b2fh^�`4d+b eFbie	^���^7e	^7]hj�krb e<^�n
mckl`,mxgtko]{`	aSb ]uaF^�fh^<aFko^�mcdqg1� � ^�|��h]µ`,^[j7kyaSbt^7]§¦0�I^�a©¨�¨�ª
ÿq^�nonlgx^�`�f{^��hklfhgzbxfhgp`we,b2õ7gp]{^7`��
~¯gpe�vh]�nrb2f{ghÿ�(_dqgpe�j7g2]u÷p^7]{ko^�]hj7kob{ÿ�^�`�m�¥2`�`,^�]hj7klnonlg�fh^7j�koef��¨®b�+hg2`k�uvh^��pU���«�fhùob2`����
dqgpe�g2aFe	g�nob2fhg{ÿpdqg2e4�uvh^6nob2`�|pe,b2]�v{nrb2e	kofhb2fh^�`�]hgp`3dq^�e,mxkla,^7]xb2nlvhfhkle�b<kl]h`	aFb2]ua,^7`3fh^9a,ko^7mxdqg
j7gp]�j7kl^7e�aSb�klmcd{e,^7j�ko`	k
�2]��e�Iv+b2]{fhgµfh^�j7komxgp`t°�~¯^�dq^znob�÷���^7n3j7g�j:�h^c^7`�aF^xý+]�fh^x`,^�mzb2]hb{°lÿ
]hg�`,kl|p]hkyý+j5b��uvh^�^7`�aFv{÷pgifhgp`�fhùrb `�nob�÷ b ]hfhgz^7n¯j7g�j:�h^2ÿ¤]hg2`4kl]hfhkoj7bcj�gp]½vh]hb�klmcdhe	^7j�ko`	k
�2]
fh^<fhgp`)fhùob2`9j7v}¥ ]hfhgxnrb5÷��t^7n�j�g�j:�h^��
� ^7|��h]�^7nqa,kodqg[fh^�kl]{��gpe	mzb j7k&�2]��uvh^�e,^�dhe,^�`,^7]saSb2]inob2`C^�²8dhe,^�`,kog2]h^7`IaF^�mcdqg2eFb2nl^7`&nrb2`&dqg�fh^�ö
mcg2`9j7nrb `,klýhj5b2e:fh^<nrb�`,kl|pvhko^�]ua,^4��gpe,mcb{�

\º²8dhe,^�`,klgp]h^7`��uvh^�]hgte,^7d{e,^7`	^7]saSb2]µ^�]ua,kof+b fh^7`9aF^�mcdqgpe,b2nl^7`7�

• ¬ eFb2`	^7`C�{^7j:�+b2`C�uvh^[]hgcfh^�]hg2aFb2]µ]{ko]h|��{]®`,v{j7^�`,g�j7g2mcg�°±^7n�ý+]®fh^�nogp`)f{ùrb2`�°-g
°T�hg�(idqgpeZ�hgJ(q°W�

• \�²8dhe	^7`	kogp]h^�`wdq^�e,k
��f{koj7b2`7ÿhj�gpmxg�°±j5b2f+btf{ùrb{°{g�° aFg�fhg2`)nogp`:novh]h^�`7°W�

¾�v{eFb2j�kogp]h^�`4]{gib2]hj�nrb2fhb2`C��v{^�^�²8dhe	^7`Fb ]�vh]+bz^7fhb2f½gznrbxfhvhe,b2j7k&�p]µfh^�v{]½`	vhj7^�`,ghÿ
b2j�j7k&�p]Jÿ�g[��^�]	�pmx^7]hgh�q°±e,^%�uvhko^�e,^�fhgp`�{gpeFb2`Cd+b2e,b[`,v�j7g�j�j7k
�2]J°lÿq°±^7`	a,v{÷pg}^7]�nob[j�¥2e	j7^7n
fhv{eFb2]saF^@aFe	^7`)fhùrb2`�°lÿJ° aFkl^7]h^4aFe	^7`)mc^�`,^7`)fh^<^7f+b2f¤°lÿ+^�a,j��
{�®�þ�¯©y:°��=�E��y:° â y |a�my���þ����uvh^�e,^7d{e,^7`	^7]saSb2]�vh]+bznog�j5b noklõ7b2j7k&�2]µ^�]½^7nºf{gpmckl]hklgxaF^�mtö
dqgpe,b2n�(v�uvh^�dqg�fh^�mxgp`)j7nob2`,kyý+j5b e9^�]®g2a,e,gp`9fhgp`)|pe	vhdqgp`%�

• {*®�þ�¯©y:°��=�E��y:°U|?y���þ��_¯���±
y:°n�V²p°b�_±�Ê�|ã�_°�ÿ�nrb2`Cj7v+b no^7`I^�²8dhe,^�`Fb2]�vh]idhv{]uaFg}g�kl]ua,^7e�ö
÷ b2nlg�aF^7mxdqgpe,b2n5�uvh^@dhvh^�fh^<^�`	aFb2e:ý_-	g}g}]hghÿ8^7]�^�nQaFko^�mcdqg1�{\�`�aSb2`)b�`	vi÷p^7õ@`,^
j7nrb `,kyý+j5b2]�^�]J�

◦ ¨8¿}³V´��q�V´ « � ��°T�hg�(q°lÿ�°±mzb�++b2]+b{°yÿJ°±^7`�aF^[b�+{gh°&�
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◦ ´s¸� ,¹ ª ¿2� « � ��°±^7n�fhùrb�xfh^�mcbO(pgzfh^���º�º�º{°yÿ�°o��ö?� ö©��º�º�º8°yÿ�°.^�n¯fhùob���(��zfh^
nog2`9mc^�`,^�`6fh^<mzbO(pg;(k-	vh]{kogtf{^f�Oº�º�º{°yÿJ°±nrb�f	¤7j7b2f+btfh^�nlgp`'��¨{°&�

◦ �5À�´u¸� �¹ ª ¿p� « ��» �uvh^9e	^��uvhkl^7e,^�]tj7gp]hg�j�^7e�^�nhd{vh]ua,g@a,^7mxdqgpeFb n8fh^7n1�+b��hnob2]8ö
aF^ ÿ	(�nrb�f{koe,^�j7j�k
�p]�aF^�mcdqgpe,b2nm�{\5-%�J°.^�n�d{e4��²8klmcg�mc^�`)f{^<mzbO(pgh°yÿJ°±^7nJnovh]{^7`
`,^<j7^�no^��{eFb2e4¥{°lÿJ°±^7n�nov{]h^7`6b ]uaF^�e,klgpe7°W�

• {�®�þ�¯:y:°��=�E��y:°k|.y���þ��_¯v��±
y:°)¯:yp±µ��|a��ÌE�_°�ÿ5�uvh^�`,^�e,^7d{e,^7`	^7]saSb2]_mx^�fhkrb2]saF^[vh]+b�^�]8ö
aFklf+b2f_aF^�mcdqg2eFb2n3fh^xaFkldqg®fhvhe,b2j7k&�p]¼�uvh^zfh^%�q^caF^7]{^7e�^�²{d{noùlj7klaFb�nrb�fhkle,^�j7j�k
�p]
aF^�mcdqgpe,b2nm�{��b2`)^�²{d{e,^7`	kogp]{^7`6a,^7mxdqgpeFb no^7`:dhvh^�fh^7]®`,^7e)e,^�nrb a,kl÷�b2`7�

◦ b2n�d{vh]ua,gcfh^<e,^���^�e,^�]hj7kobxfh^�ne�+b��hnrb2]saF^ ��°±fh^�]uaFe	gcfh^<a,e,^�`6fhùrb `7°yÿ�°.b2]ua,^7`6fh^
aFe	^7`)fhùrb `7°yÿ�°.b2nl|pvh]hg2`9fhùrb `6b ]ua,^7`7°yÿ�°±^�`	aF^�mx^7`�°lÿJ°.^�`	aSbtmzb�++b2]+b8°&�

◦ b�vh]+b���^7j:�+b}j�klaFb2f+b�b2]saF^7e	kogpe	mc^�]ua,^2�Q°±fhvhe,b2]ua,^@^7`	gp`9fhùrb2`�°lÿQ°±^7`,^@mc^�`7°yÿ¤°�b2n
fhùob}`,kl|pvhko^�]ua,^2°W�

◦ b�`	vhj7^�`,gp`��J°±fh^7`	fh^@nob�ý+e	mzb�fh^7nQj�gp]ua,eFb a,gh°lÿq°uaFe	^7`Ifhùrb `Ib2]ua,^7`Ifh^�nrb<ý+e,mcb
fh^�n�j�gp]saFeFb a,gh°W�

◦ b�^�²{d{e,^7`	kogp]{^7`�aF^�mxdQg2eFb2nl^7`@j�gp]�|2eFb2]uvhnrb e,klf+b2f½kl]{��^7e	kogpe4b�fhùrb `7ÿ��uvh^xe,^�ö
dhe	^7`,^�]uaFb2]½vh]µdq^7e,klg�fhgcfh^[a,ko^7mxdqgxfh^�vh]hbzfhv{eFb2j�k
�p]®mc^�]hgpe6fh^7n�fhùrb8ÿ}(
�uvh^�dq^7e,mxkla,^7]�^7]{��b�aFkoõ7b2e[vh]+b®��^7j:�+b½b ]uaF^�e,klgpe,mx^7]saF^cj�klaSb f+b®g�nrb���^�jA�+b
fh^�dhv	�{noklj5b2j�k
�p]x`,ko]zmx^7]hj�kogp]hb2e,nob{�+°±fhvheFb ]uaF^�nob2`&a,e,^7`�{gpeFb2`Cdhe,klmc^�eFb2`&fh^
e,^�vh]hk&�p]J°yÿ�°±^7`,bxmcb�++b2]hb{°lÿ¤°.btnog2`9dqg�j7gp`)mxko]�v8aFgp`�°&�

\º²8dhe,^�`,klgp]h^�`�f{^<aFkl^7mxdqgtj7g2mcd{no^.-,b `7ÿhgx`,^7bx^�²8dhe,^�`,klgp]h^7`6a,^7mxdqgpeFb no^7`Z�uvh^�`,^�j�gpmtö
dqg2]h^7]®f{^<g2aFeFb `)^�²{d{e,^7`	kogp]{^7`)aF^7mxdqgpeFb no^�`9d+b2e,bxb novhfhkle9b}vh]�ko]h`�aSb2]saF^@fh^@aFko^�mxdqgh�

• ko]saF^7e�÷ b2nlgp`7�º°.^�]uaFe	^x^7n�novh]{^7`>(½^�n3mcb2e	a,^7`�°lÿ�°±fh^xmcb�(2g®b)-	vh]hklgh°yÿ�°&�Oº�º�º�ö.«�¨�¨�¨8°lÿ
°T�hb2`	aFbt^7n�dheR��²8komxgC-	vh^�÷p^7`7°W�

• `,^�j7vh^�]hj7krb `7��°.^�n�fhùrb��>(�«�°lÿJ°±^7n�mck&¤7e	j7gpnl^7`(i^�nJ÷�ko^7e	]h^7`�°&�
• j7gpmxdhv{^7`	aFb2`7�¯°.^�]½mcb�(pgzf{^�^�`	a,^}b�+hgh°yÿ�°.^�n¯fhùrb�cfh^�mcb�(pgh°yÿ�°±^7n*«l(��zf{^�^�`,^

mc^�`7°W�

��b2`t��eFb2`	^7`��h^7j:�+b `�(·nob2`x^�²8dhe,^�`,kog2]h^7`zdq^7e	k
��fhklj5b `cb2n9]hg�e	^7dhe	^7`	^7]uaFb2ez]hkl]h|pvh]hb_fh^®nob2`
^7]saFklf+b2fh^�`�fh^7nsmxg�fh^7nlg9fh^�aFkl^7mxdqg9fh^7`	j7e,kyaFg6^�][^�nsj5b dhùla,vhnog)b ]ua,^7e,klgpe�n�vh]+b:��^7j:�+b{ÿ�kl]uaF^�e	÷�b2nog
gµfhvhe,b2j�k
�p]E9�ÿ�b2fh^7m�¥2`[f{^z]hgµ`,^�e�m�v1(_e	^7nl^�÷ b ]uaF^�`�d+b2e,b®e,^�nrb2j�kogp]+b e<`,vhj�^7`	gp`7ÿº]hg®÷ b2]¬b
`,^�e9fh^�a,^7j�aSb2f+b `)dqgpe:]�vh^�`	a,e,gt`,ko`�aF^�mzb1� � kl]i^7m �+b e,|pg}b2vh]1��v{^<nrb `:fhvhe,b2j7klgp]h^�`9fh^4a,ko^�mcdqg
]hg}e,^���^7e	^7]hj�krb2]ifhkoe	^7j�aSb2mx^7]saF^4v{]+b���^�jA�hb}g}ko]saF^�e	÷ b2nlghÿ�`,gp]im�v1(zklmcdqgpe�aSb2]saF^�`½(sb;�uvh^@`	^
v{a,konokyõ5b2]i^�]µ��^�]h|pv+bJ-	^�þ�b�aFvheFb n

�{ko^7]¬d+b eFbµfh^�ý+]hkle�dq^�e,klg�fhgp`�fh^za,ko^�mcdqgµf{gp]hfh^�nlgµkomxdqgpe	aFb2]ua,^c]{g½^�`�^7nCa,ko^�mcdqg
j�e,gp]{gpn
�p|2koj�g}`	ko]hgtnrb�fhvhe,b2j7k&�p]�fh^<vh]�`,vhj�^7`	g�n�^?-%��°±^7`	a,vhfhk&�xko]h|2n
¤7`:j7kl]hj7gxb�+hg2`7°o9�ÿ
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gl�hko^�]�d+b eFb}fh^�ý+]{koe)`	vhj7^�`,gp`��

• ^7]���vh]hj7k&�p]�fh^<g2aFe,b2`9��^�j:�+b2`7��°.f{^7]ua,e,gxfh^@aFe	^7`)fhùrb `7°lÿ
• gx^�]���vh]hj�k
�2]�fh^<g2a,e,gp`9`,v{j7^7`	gp`7��° aFe	^7`)fhùrb `)f{^7`,d{v	¤7`wfh^<nrb `9^7nl^7j�j7kog2]h^7`�°lÿ
• gxd+b eFb}e,^7d{e,^7`	^7]saSb2ewb2j�j7klgp]h^7`)dq^�e,k
��f{koj5b `7�J°±j5b f+bt`,^�mzb2]hb{°&�

£ vh]1��v{^x^7]�dhe,kl]hj7kldhkogz`4�pnlgi]hgp`@ko]saF^�e,^7`,b2]�nrb2`4fhvhe,b2j�kogp]h^�`���v{^te,^���^�e,^�]hj7kob2]_v{]+bi��^�j:�+b{ÿ
fh^��{kofhgÅb»nobÆj7gpmxdhno^?-	kofhb2f´fh^_fhkl`,j7^�e,]hkle�^�]uaFe	^�¤7`�aSb2`8(¼nob2`ifhvheFb j7klgp]h^7`�dhe,g2dhkrb mc^�]uaF^
fhkoj:�+b `7ÿ:^7n4`,ko`�aF^7mcb§X6a_��X'Yo[Ui:]�^�a,k
�uvh^�aFb·b m;�qg2`�aFkldqgp`if{^�^�²8dhe	^7`,klgp]h^�`7ÿZ(´^�n@mf��fhvhnlg
u c,h�i�� X'Yo[Ui:]�`	^�^7]{j5b2e	|sb[fh^7`	dhv	¤7`:fh^�b2]+b2nlkoõ7b2e3j7b2f+b[vh]+b[fh^w^7nlnrb `&d+b eFb[f{^�aF^�j�aFb2eIfh^C�uv	¤
aFkldqgtfh^<^�²8dhe	^7`	k
�p]®`	^<a,eFb aFb1�

óàô4¿?ô ¡ ö�ü ùÀq��õ6 >ø�ñ�õ�î� 

ô9klmc^7\º²8a,eFb2j�aFgpe�^7`3vh]x`,kl`	a,^7mcb@fh^)^�²8a,eFb2j�j7k&�p]l(�e,^�j7gp]hg�j�komxko^�]ua,g@fh^)^�]uaFklf+b2fh^�`�aF^�mtö
dqgpeFb no^7`&m�vhnyaFklnykl]h|�<h^��sô�e,b2`I^�nQb2]}¥ nokl`,kl`3j7g2]z^7`	a,^�`,kl`	aF^�mzb8ÿu`,^�b�++b2f{^�b2n-fhg�j7vhmx^�]uaFg�g2e,kl|pkLö
]+b2n�nobt^�a,k
�uvh^�aSbfXUtWuv\�w¶b2nle,^7f{^7fhg2e6fh^�nrb2`)^�²8dhe	^7`,klgp]h^�`waF^�mcdqgpe,b2no^�`)j7gp]®fhgp`wb aFe	k
�hv8aFgp`7�
X��Vj�iZ( ��ad�T�Ji��,r�^7fhkob2]ua,^6^�nqb�aFe,k&�hv{aFg�X��Vj�i)`	^6j7nob2`,kyý+j5b2]tnrb `3^�²{d{e,^7`	kogp]{^7`&aF^�mcdqg2eFb2nl^7`�^7]
aFe	^7`9aFkodqg2`7�5ÀZÁ�Â�{�Ã�{ Ä�{�xzÂ�(#À�Å6ÆQÁ�Â5Ç�È½xU�

ô�g�f+b2`cb��uvh^7nlnrb2`t^�²8dhe,^�`,klgp]h^7`ca,^7mxdqgpeFb no^�`xb_nrb2`l�uvh^#�uvh^®^�n6`	ko`�aF^7mcb�^7`cj7b2d+b2õ�fh^
b2`,kl|p]+b2e6vh]�kl]h`	aSb ]ua,^�fh^[aFkl^7mxdqgcj7e	gp]hgpn&�p|pklj7g{ÿ-`	^�j7nob2`,kyý+j5b ]µj7gpmxgzfh^[aFkldqg�ÀZÁ�Â�{½�Q��b2`
^�²8dhe	^7`,klgp]h^�`¯e	^7nob aFky÷ b2`�b9`	vhj7^�`,gp`¯`	^3j7nrb `,klýhj5b2]@j7gpmxg)f{^�aFkldQgU{ Ä�{�x�Â�ÿO(�aFg�f+b2`�nrb `�fh^�mz¥ `
j7gpmxg�fh^waFkodqglÀ�Å6ÆQÁ�Â5Ç�È½xU�{\�nQ`,kl`	aF^�mzb[]hg�^�`:j5b d+b2õ�fh^4e	^7`,g2nl÷p^�e9b2nl|pvh]+b `C^�²8dhe,^�`,klgp]h^�`
e,^�nrb a,kl÷ b `�fh^%�hkof{g_b��uvh^�]{g�^7`tj7b2d+b2õifh^�b2`	ko|p]+b e,nrb `�vh]+b���^�jA�+b½fh^ie,^���^7e,^�]hj7kob{ÿ�g�v{]+b
fhkoe	^7j�j7k&�p]iaF^�mcdqgpe,b2nm�

\�n9÷ b2nlgpetfh^®nob�^�a,k
�uvh^�aFb���ad�T�Ji®fh^�dq^7]hf{^�f{^7n)a,kodqg_fh^�^�²8dhe,^�`,k&�p]ÅaF^7mxdqgpe,b2nm� � k)`,^
aFe,b aSb®fh^�vh]+b�^�²8dhe,^�`,k&�p]Æa,^7mxdqgpeFb2n&fh^za,kodqg�ÀZÁ�Â�{Iÿ¯^�]§��aV�o�Jiza,^7]hfhe	^7mxgp`�^�nIko]{`	aSb ]uaF^
fh^�a,ko^�mcdqgxe	^7dhe	^7`	^7]uaFb2fhg�j�gpmxgcvh]hbc^�]uaFklf+b2f�a,^7mxdqgpeFb2n�f{^�aFkldqgcd{vh]ua,gzgckl]uaF^�e	÷ b nogxf{^7n
mcg�f{^7nog<f{^6a,ko^�mcdqg<fh^�`,j7e	kla,g[^7]c^7n-j7b2dhùla,vhnog<b2]ua,^7e,klgpe��s\�]znlgp`3g2a,e,gp`3j5b `,gp`�ÿ�^7`�aSb�^�a,k
�uvh^�aFb
j7gp]saF^�]hfhe©¥wnrb6j�g�fhklý+j7b2j7k&�p][`,^�mz¥ ]uaFklj5b6fh^Cnrb6^�²{d{e,^7`	k
�p]�a,^7mxdqgpeFb2nsv{aFklnoklõ7b2]hfhg6nrb)]hg2aSb j7k
�2]
g�c,h�X�i�[�j)��v{^�`,^<fh^�aFb2nonob�^7]�nrb�`,v1�h`,^�j7j7k
�p]#�1�@«��&���W���

~ºb2e,bxj�gp]h`,^�|pvhkle��uvh^kXZY@[Ui�\V]_^:`Ha�bA^.cd`¯`	^5bx��¥ j7klnomx^�]ua,^<dqgpe�aSb��{no^�btg2aFe	gp`6klfhkog2mcb2`�ÿ	�h^�ö
mcg2`}j�e,^7b2fhg_f{gp`tmf��fhvhnlgp`)��v{^�g2dq^7eFb ]·^�]·j5b2`	j5b f+b�`,kl|pvhko^�]hfhg½fh^�b2no|2vh]+b�mcb2]h^�eFb�nrb
b2e4�uvhkyaF^�j�aFv{eFbzdhe,g2dhvh^7`�aSb�^7]¾23^�e4�qgpmxg�÷�kln½¦ � aF^Oº���ªm�¤\�nºdhe	komx^7ewmf��fhvhnlgzX�a_��X'Yo[Ui:]8ÿq^�`@^�n
^7]hj7b2e,|pb2fhg�fh^µ^�²8a,eFb2^�eznrb2`x^�²8dhe	^7`	kogp]h^�`zaF^7mxdqgpe,b2no^�`7ÿ�(·^�aFk&�uvh^�aFb2e,nob2`cj�gp]³nob_^�a,k
�uvh^�aFb
XUtWuv\�w:ÿ-b�++b2f{ko^�]hfhgc^�]µ^7n�b a,e,k&�hv{aFg;��aV�o�Ji�nrb}e,^7d{e,^7`	^7]saSb2j�k
�p]µ`	^7m�¥2]ua,koj7b1�-\�`	aF^[mf��fhvhnlg
^7`�fh^7dq^�]hfhko^�]ua,^if{^�nob®no^�]h|pvhb#(sb��uvh^�^�²8a,eFb2^znrb `[^�²8dhe,^�`,klgp]h^7`�aF^�mcdqgpe,b2no^�`[v{a,konokyõ5b2]hf{g
vh]�b2]	¥2nokl`,kl`�`,ko]sa:¥2j�aFklj7g ö/`,^�mz¥2]saFklj�g�`	vhdq^7e�ý+j7kob2nm�0X6aJ��XZY@[CiA]@]{g�e	^7j7g2]hg�j7^w^7n-a,kodqg�fh^w^�²{d{e,^�ö
`,k&�p]¬fh^��uvh^i`	^�a,eFb aFb1�º\�nI`	^7|pvh]{fhg�mf��fhvhnlg§u c,h�i�� X'Yo[Ui:]8ÿ¯g2dQ^�eFbµ^7]Æj5b2`	j5b2fhb¾(_aFeFb aFb



��� s4tvu�w�x è�ygzCB,µED6F xHG½tJIKI©¶ LONà{E}QPRNASdz G4·�tJI©¶ LON�¸�} ·ñu z G½t y

fh^we,^�j7gp]{g�j7^�eI^7n-aFkldqg[f{^�^�²8dhe,^�`,k
�2]zaF^�mcdqgpe,b2n�ÿsb2]+b noklõ5b2]hf{g�nrb<]hg2aFb2j7k&�p]c`	^7m�¥2]ua,koj7b�d+b2eFb
g��{a,^7]h^�e)`,v�nlg�j5b2nlklõ7b2j7k&�2]�^7]�^�nJa,ko^�mcdqg}b��h`,g2nov{a,g	�}É<e,b2j7kob2`9b;�uvh^<^�`	aF^<mf��fhvhnlg}e	^��uvhkl^7e,^
`4�2nog�nob�j�g�fhklý+j7b2j�k
�p]�`	^7m�¥2]ua,koj7b�^7`9kl]hfh^�dq^7]hfhkl^7]saF^4fh^7n¤kof{kogpmxb{ÿuj7gp]i^�n¤j7v+b n¤^7`	a©¥}^�`,j�e,kla,g
^7n+a,^�²�aFg�(t^7`&÷_¥2noklfhg<d+b2e,b�j7vhb2n
�uvhkl^7e3fhg�j7v{mc^�]ua,gk��v{^�v8aFkonlklõ7^9^�nqj7b2nl^7]hf+b e,kogkÉ@e,^7|2gpe,kob2]hg	�

Ê�ËÍÌQËKÎ�Ë Ï Ð�Ñ�Ï�ÒRÓÕÔ Ç>Ö>×�Ø Ò.ÙQÚUÔ Ø Ð�ÛUÜ�ÝÞÛUÔßÔ�àZáUÝ1Ô6â,Ò.Ü�ãUÔ6â Ø ÔeÓ�ákÜ�Ý	Ð�ä.Ô6â

\�n&mf��fhvhnlg�X6aJ��XZY@[CiA]v�hvh`	j5bµ^�²{d{e,^7`	kogp]{^7`[aF^7mxdqgpe,b2no^�`�^7]�vh]�aF^�²�aFgJ(_nob2`�^�a,k
�uvh^�aSb
b�++b fhko^�]hfhgµvh]+b®e,^7d{e,^7`	^7]saSb2j�k
�p]¬`,^�mz¥2]saFklj5b®kl]hfh^�dq^7]hfhkl^7]saF^zfh^7nCklfhklgpmcb,��\3`�aF^�mf��fhvhnlg
]hgcaFeFb�aSbcfh^�b2]+b2nlkoõ7b2e)^7n¯`	ko|p]{klý+j7b2fhgcfh^�nrb `w^�²8dhe	^7`	kogp]h^�`�aF^7mxdqgpeFb no^�`7ÿ-`,komxdhnl^7mx^7]saF^�nob2`
j7g�f{klý+j7b�`	^7m�¥2]ua,koj7b2mc^�]ua,^Cd+b2e,bw`,v}dqg2`	aF^�e,klgpeºb2]	¥2nokl`,kl`�j�gp]�^7n8mf��fhvhnlg)u c,h�i_� XZY@[CiA],��å�`�aF^
`,^�e©¥�^7nI^7]hj7b2e,|pb2fhg½fh^if{ko`,j�^7e	]hkoe�fh^���v1¤�aFkodqg�f{^i^�²{d{e,^7`	k
�p]»`	^�aFe,b aSb{ÿe(¬`	kI^7`}dqgp`	k
�hnl^
kof{^7]saFklýhj5b2e4¥}^7nJko]h`�aSb2]saF^<b2n6�uvh^<`,^�b2novhf{^��
æ6]¶b2]}¥ noko`	kl`}fh^�nob2`t^�²8dhe,^�`,kog2]h^7`xaF^�mcdqg2eFb2nl^7`}]hgp`f�+b�nonl^�÷ b2f{g_b_nob�`	ko|pv{ko^�]uaF^ij7gp]�ö

j7nlvh`,k&�p]J�Qa,g�f+bi^�²8dhe	^7`,k&�p]�aF^�mcdqgpe,b2n�ÿQg8�{ko^7]½a,ko^�]h^}vh]_d+b�aFe4�p]�]uvhmf¤7e	koj7gifh^}��^�j:�+bçn�dqgpe
^.-	^�mcd{nogk��º�º�ºsÈ�¨��sÈ�¨Vè�9JgU�hko^�]�a,ko^�]h^Cvh]�j�gp]_-	vh]saFg4f{^Id+b2nob��he,b2`��uvh^Inob2`¯klfh^7]saFkyý+j5b2]¤ÿJ(��uvh^
^7`�a:¥2]zfhkle,^7j�aSb2mx^7]saF^6e	^7nrb j7klgp]+b2f+b `3j7gp]znob2`&|pe,b2]uvhnrb2e	klf+b2fh^�`3a,^7mxdqgpeFb no^7`%� £ nrb `&d+b2nob��he,b2`
fh^<^7`�aF^�j�gp]_-	vh]saFgxnob2`9fh^�]hgpmxko]+b e,^7mxgp`3é}ê}ëp±
y:ì�°>|.ypí�þ}ì_¯Rî�±
y:°znM23^7e9aFb��hnob;�1�&�J9A�

\�]�nrb9`	^7j�j7k
�2]ï�1�0�)÷�komxgp`6�uvh^&vh]hb)^7]ua,kof+b f<aF^�mcdqg2eFb2np^�`	a©¥)��gpe	mzb f+b9dqg2e�vh]+b)g9÷ b2e,kob2`
|pe,b2]�vhnob2e	kof+b fh^7`�j7vhb2]ua,klý+j7b2f+b2`�mx^7f{krb2]saF^3v{][]��hmx^7e	gw^�]uaF^�e,g	��\�][^7nuj7b2`,gwfh^&vh]+b6^�]ua,kof+b f
fh^IaFkodqg�dhvh]ua,g<g4ko]saF^7e�÷ b2nlghÿ�^7n{]��hmx^�e,g@]hg2`�`	koe	÷p^:d+b eFb�ý_-,b2e�vh]hb@|2eFb2]uvhnrb e,klf+b2fJÿ�mckl^7]saFeFb2`
�uvh^µ^�]³^�n6j5b2`	g¬f{^µfhv{eFb2j�kogp]{^7`c]hgp`ckl]hfhkoj7b�nrb�dhe,gpd{krb_f{vheFb2j�k
�p]��&\�]³nrb `x^�²8dhe	^7`,klgp]h^�`
aF^�mcdqg2eFb2nl^7`4nob2`4|pe,b2]�v{nrb2e	kofhb2fh^�`�÷�ko^�]h^7]_b�÷p^7j�^7`�j�v+b2]ua,klý+j7b2f+b `@dQg2e@nrbzmxko`,mcbcd+b2nob��heFb
�uvh^µkofh^�]uaFkyý+j5b_nrb_^�²8dhe,^�`,k
�2]³a,^7mxdqgpeFb2n
ÿ�g¬`	^5b�^7n�é}ê}ëp±
yAì�|.ypí�þ}ì_¯Rî�±'n%°.nlvh]h^�`7°yÿw°±mzbO(pgh°o9p�
\�]¶|p^�]h^�eFb2n)]h^�j7^�`,klaFb2e,^�mcg2`cj�v+b2]saFkyý+j5b2f{gpe,^�`7ÿ��uvh^®dhvh^�fh^7]¶`,^7ef�hko^�]Åfhùl|pkla,gp`�n%°.fhùobç«8°o9�ÿ
b2f_-	^�aFky÷pgp`:kl]hfh^�ý+]hkof{gp`>n%°�b no|pvh]{gp`Ifhùrb `7°o9�ÿ{b2f_-	^�aFky÷pgp`:]uvhmc^�eFb2nl^7`Ij5b e,fhkl]+b2no^�`�n�°±fhgp`:fhùob2`7°o9&g
�hkl^7]tgpe	fhko]hb2no^�`'n%°.`	^7|pvh]{fhg�fhùrb8°@9A�p��gp`Uëpð1î�é}|òñ óQë4îVô�ì_¯©y:°Z|.ypí�þ}ì_¯Rî�±
y:°¯v{a,konlklõ5b fhgp`º^7]t]�vh^�`	aFe,b
b2dhnlkoj7b2j7k&�2]�d+b2e,b�^7n&b ]}¥2nokl`,kl`4fh^xnrb2`@^�²8dhe,^�`,klgp]h^�`[aF^�mxdqgpeFb2nl^7`@`,^xm�vh^7`�aFeFb ]�^7]�nrb�aSb��hnrb
�	�o«,�
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\º²8j7^�d{aFgc^�]�^7n�j7b2`,gxf{^<^�²8dhe	^7`,klgp]h^�`�b��h`,gpnlv{aSb `9j7gpmxdhnl^�aSb `7ÿ{d+b2e,b}e,^7`	gpnl÷p^�e)nob}^�²8dhe,^�ö
`,k&�p]�aF^7mxdqgpe,b2n�`,^�e,^��uvhkl^7e	^[j�gp]hg�j7^�ewnobtfhkoe	^7j�j7k&�p]�a,^7mxdqgpeFb n�(�vh]®dhvh]saFgcfh^[e	^���^�e,^7]{j7kob1�
É@^7]h^�eFb2nlmc^�]ua,^<^7n�dhvh]saFgcfh^�e,^���^7e,^�]hj7kobt÷�ko^7]{^[f{^�aF^�e,mxko]+b fhgxdqgpe6b2f_-	^�a,kl÷pg2`6fh^�mcgp`�aFe,b aFkLö
÷pgp`kn�^.-%�J°.^�`	aF^ °-ko]hf{koj5b�dhvh]saFgxfh^<e,^���^�e,^�]hj7kobxf{^7n6�+b��hnob2]ua,^2ÿhmxko^�]uaFe,b2`@°±^�`,^2°-ko]{fhkoj7b;�uvh^�^�`
e,^�nrb a,kl÷pg4b���^�jA�+b4j7kyaSb2f+b4b ]uaF^�e,klgpe,mx^7]saF^O9p�2~ºb eFb4j7g2]hg�j7^�e�nrb�f{koe,^�j7j�k
�p]�aF^�mcdqg2eFb2n
ÿ�`,k1�+b��hnob
b2j�^7e,j7bzfh^�n¯d+b `Fb2f{ghÿqdhe,^�`,^7]saF^�gx��v{aFvhe	ghÿq^�]½��^7]h|2v+bJ-	^�þwb aFvhe,b2ne�+b2j7^�mxgp`wvh`,g�f{^7n�aFko^�m}ö
dqgz÷p^�e4�+b2nQn�°0�+b2j�^�fhgp`�fhùob2`7°o9�ÿqg�f{^�mxg�fhklýhj5b2f{gpe,^�`;n%°.^�n¯fhùrbcb2]ua,^7e,klgpe7°o9p�q\�]½nobxaSb��hnrbf�	�o�
�h^�mcgp`&fh^�aSb2nlnrb2fhg<nog2`�ízì�ô�ñ óQë4îVô�ì_¯:y©°�|?ypí¡ }ì_¯4î�±
y:°*�uvh^�`	^�e	^��uvhko^�e,^�]�d+b2e,b�dqg�fh^7eIb2]hb2noklõ5b2e
nrb `x^�²8dhe	^7`	kogp]h^�`caF^7mxdqgpe,b2no^�`�� £ fh^�m�¥2`7ÿ3`,^#�+b2]¶kl]hj7nlvhkof{g�b no|pvh]{gp`xmxg�fhklýhj5b2f{gpe,^�`f�uvh^
]hgp`wkl]hfhklj5b2]�vh]+bcd+b e	aF^�fh^�v{]�|2e©¥2]uvhnogxgcko]ua,^7e�÷ b2nlgxa,^7mxdqgpeFb n½n�°±dhe	ko]hj�kodhklgp`)fh^�÷p^�eFb2]hg{°lÿ
° ý+]+b2nl^7`&fh^�b�+hg{°lÿ-° ý+]zfh^6`,^7mcb2]+b8°@9�ÿug)�{ko^�]zmxg�fhkyý+j5b2f{gpe,^�`��uvh^w]hgp`Cdq^�e,mxkla,^7]cf{ko`	a,ko]h|2vhkoe
^7]saFe	^�vh]�j�gp]_-	vh]saFgxfh^<ko]{`	aSb ]uaF^�`Z(ivh]�ko]saF^�e	÷ b2nlg�n�°±^7]saFe,^<^7n�nlvh]h^�`Z(i^7nJ÷�kl^7e,]{^7`7°o9p�
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þSw�xGy z�{�| ÿ w �~} |G�k����{ þ�������z�{
A��=��@ � � ����� � �Gw�����y �+xGy �
A��=��@ � � ����� � y ��x"|"w���x"y �/#��
A��=��@ � � ����� � w���x"y=� 3-�
A��=��@ � � ����� � w�xG| D � �
A��=��@ � � ����� � ��y/� � � } � 3�#
A��=��@ � � ����� � w���xG��w�� �
A��=��@ � � ����� � ��{�|G|"��y=��x"y �
A��=��@ � � ����� � � |"y=�Gy ��x"y �
A��=��@ � � ����� � ¢ w £ �
A��=��@ � � ����� � � |G����� � � ��{ ¤
A��=��@ � � ����� � ' � ¥
A��=��@ � � ����� � ' ��w�� ¥
A��=��@ � � ����� � ' ��w���y/� £,¥
A��=��@ � � ����� � � |"������� � ��{+� £,¤
A��=��@ � � ����� � ������� ��{+� £,¤
A��=��@ � � ����� � �����c����{ ¤
A��=��@ � � ����� � � |"���ky=|G{+� £,¤
A��=��@ � � ����� � ¦ ��xG����w�� £
A��=��@ � � ����� � ¦ �(x"���k{ £ �
A��=��@ � � ����� � ¦ �(x"����w £ �
A��=��@ � � ����� � |"y=� ��y=��x"y=� £ �
A��=��@ � � ����� � �;��z�����y=��xGy #
A��=��@ � � ����� � �,��y � w #
A��=��@ � � ����� � w���xGy=|G��{�| �
A��=��@ � � ����� � � {��;xGy=|G��{�| #
A��=��@ � � ����� � w���x"y |"��{�|Gy/� �
A��=��@ � � ����� � � {��;xGy=|G��{�|"y=� #
A��=��@ � � ����� � y=�Gy 5�3
A��=��@ � � ����� � y=�;x"w �
A��=��@ � � ����� � w � ��y ����w�� 5�3+§
A��=��@ � � ����� � �k�c�;��w 5�3
A��=��@ � � ����� � � w��Gw���w�� 5��
A��=��@ � � ����� � w � y ��w�� �¨�
A��=��@ � � ����� � �G����{ �¨�
A��=��@ � � ����� � �=w��G� �¨�
A��=��@ � � ����� � ����|�w��+xGy �¨�
A��=��@ � � ����� � � w�|�w �¨�

þSw6x"y z�{�| ÿ w �~} |"������{ þ�������z�{
Ak�/�*© � ��y=�;xG�����ª��y 4*#
A��=�*© � w��ª�;�c��{ 4+�
A��=�*© � w���y ��5
A��=�*© w���{k�cw�|"z�{���y_x"{���{ky � 3
A��=�*© w���{k�cw�|"z�{k��y 3
A��=�*© � ��y � ��y=��y #
A��=�*© � {���{k� D �«��y �¨�
A��=�*© � {�� {�� D �Sx�w�|GxGy #
A��=�*© � D �Sx�w�|���y #�3
A��=�*© ��y �+xG|"{���y #
A��=�*© � D �«��y �¨�
A��=�*© �ky ��{+�«��y �¨�
A��=�*© w��<��y=��{�� �¨�
A��=�*© ��� � w�|¬��y %
A��=�*© � wk�G����{ £ �
A��=�*© w���x"y=�«��y �¨�
A��=�*© ��y/� � � } �«��y �¨�
A��=�*© ��yw���x"y �cw�������� 3!�
® � � ¯ �6© � w���y 5��
® � � ¯ �6© � w�� ÿ w 4�5��
® � � ¯ �6© ����y � w 4�5��
® � � ¯ �6© ����y � w�°�w 4�5��
® � � ¯ �6© ����y � w�°�w�� 4�5��
® � � ¯ �6© ����y � w�� 4�5��
® � � ¯ �6© ����y � { 5��
® � � ¯ �6© ± w��(x�w�� 5�#
® � � ¯ �6© ��y B w�| D 5�#
® � � ¯ �6© ± ��y �
® � � ¯ �6© ����|"w 4*#
® � � ¯ �6© ����|�w�| D 4*#
® � � ¯ �6© ����|"w�|G{�� 4/3
® � � ¯ �6© x"w�|���w�|G{�� 4/3
® � � ¯ �6© � w�� 5��
® � � ¯ �6© � w�| D � 5�#
® � � ¯ �6© x"y ����| D � 5�#
® � � ¯ �6© x"��y=��y � 5�#
® � � ¯ �6© ± ��y |"{�� �*3

LNM�O$QSR�TVUPWg²:[X]_^�`-acb\d�e,d*agf,h³q´^�`-acb\d�e,`$^,t�j6nµo�j*qsr7^,t e+mgj6n�v

£ `	ù&dhvh^7`�ÿ¯nrb2`<d+b2nrb��heFb2`>�uvh^c��gpe	mzb ]�d+b e	aF^xfh^cvh]+b®^�²{d{e,^7`	k
�p]�aF^7mxdqgpe,b2n3`	^zj�nrb2`	klý+j7b2]
^7]J�

xUêEëp±
y:ì�°�|.ypí¡ }ì_¯Rî�±
y:°+¶u¾�^7]hg aSb2e4¥2]zb��uvh^�nonrb `3dhb2nrb��{eFb2`�e,^�nrb2j�kogp]hb2f+b2`�j�gp]cnob2`3|pe,b2]�v�ö
nob2e,klf+b2fh^�`�a,^7mxdqgpeFb no^�`��då�`�aFgp`C`	gp]cnrb2`3|2eFb2]uvhnrb e,klf+b2fh^�`7ÿpnog2`3fhùrb `&f{^wnob<`	^7mcb2]+b{ÿsnob2`
d+b e	aF^�`�fh^�nIf{ùrb§n%°.mcb�++b2]hb{°lÿ3°±aFb2e,f{^2°o9�ÿ¯nog2`[mc^�`,^7`�fh^7nIb�+hghÿ�nog2`[dq^7e,klg�fhgp`���^7`	a,kl÷pgp`�ÿ
nob2`9^7`�aSb2j�kogp]{^7`)fh^7n�b�+hg;(inob2`9fh^�ùy²8ko`9j7g2mcg#n%°T�{gJ(q°lÿ�°.b�(p^�e7°yÿ�°±mcb�++b2]hb{°lÿ¤°�b ]uaF^7b�(p^�e7°o9p�
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· ð1î�é}|�ñ óQë4îdô�ì_¯©y:°U|?ypí¡ }ì_¯Rî�±
y:°+¶{��nrb2mcb2e	^7mxg2`Ib `,ù¤b[aFg�fhgp`Inlgp`:b f_-	^�a,kl÷pgp`Ij7b2e,f{ko]+b2nl^7`�ÿ
g2e,fhkl]+b2no^�`:^<ko]hfh^�ý+]hklfhgp`7ÿ+b2`	ù�j7g2mcgxb}nog2`9]��hmx^7e	gp`)e	gpmzb ]hgp`��
¸�ì�ô�ñ óQë4îVô�ì_¯:y:° |.ypí¡ }ì_¯Rî�±
y:°+¶ � gp]�nob2`4��gpe	mzb `@|peFb mzb a,klj5b nl^7`4ko]s÷pgpnov{j7eFb f+b2`@^7]_vh]+b
^�²8dhe,^�`,k
�2]�aF^�mcdqgpe,b2nm�1å�`	aFg2`6nog2`9dqg�fh^7mxgp`)j�nrb `,klýhj5b2e:^7]J�

• d+b2nob��heFb `�uvh^@kl]hfhkoj7b2]��uvh^4nrb�^�²8dhe,^�`,k&�p]�^7`:vh]�kl]ua,^7e�÷ b2nog1��n
\5-%�¤°±^7]¤°lÿ¤°.f{vheFb2]�ö
aF^ °@9�ÿ

• d+b2nob��heFb `U�uvh^�ko]hfhklj5b2]µnobzfhkle,^�j7j�k
�p]µa,^7mxdqgpeFb n�ÿ-j7gpmxg�`	gp]½nogp`�b2f{÷p^�e4�hklgp`4fh^
aFkl^7mxdqg¼n�^.-%�3°±fh^7`	dhv	¤�`7°lÿC°.b2]ua,^7`�°@9�ÿ6(_b2nl|pvh]+b2`@��g2e,mcb2`@÷p^�e4�+b2nl^7`�m�v1(�v{`,v+b no^7`
n�^?-%��°0�+b2j7^ °lÿ�°±fhvhe4�{°@9�ÿ

• d+b2nob��heFb `*�uvh^)ko]hfhklj5b ]}vh]+b@d+b2e�aF^9fh^9vh]xkl]ua,^7e	÷�b2nog�aF^�mcdqg2eFb2n6n�^.-%�h°±dhe,kl]hj7kldhkog{°lÿ
°±ýh]+b2n�°yÿJ°±mc^�fhkob2fhgp`�°lÿJ°±mxklaSb fJ°o9p�

~ºb eFbwnrb6fh^�aF^�j7j7k&�p]�fh^Inob2`¯^�²{d{e,^7`	kog2]h^7`ºaF^�mcdqg2eFb2nl^7`7ÿJ�h^�mcg2`º|p^�]h^�eFb2fhg4v{]+b�|pe,b2m�¥ aFklj7b
�uvh^�j7g2]ua,ko^7]{^�b��uvh^7nlnrb2`�d{e,g�fhvhj�j7klgp]h^�`l�uvh^�]hgp`}dq^7e	mckyaF^�]Æ^�²�aFeFb ^7e�aFg�fhgp`�nogp`�a,kodqgp`�fh^
^�²8dhe	^7`	kogp]h^�`®aF^�mcdqgpe,b2nl^7`��)\�`	aFbÅ|pe,b2m�¥ aFklj7bÆfh^��q^_aFe,b aSb e�f{^�`,g2novhj�kogp]hb2e�nob2`�fhko`�aFkl]uaSb `
b2m �hkl|�<h^�f+b2fh^�`'�uvh^<`,^�d{e,g�fhvhj�^7]®^7]�nog2`9]hkl÷p^�no^�`)fh^�n���^�]h|pv+bJ-	^�þ�b�aFvhe,b2n��

£ ]hkl÷p^�n�`,^�mz¥ ]ua,koj7gtf{^��q^�`	^7e6j7b2d+b õ�f{^�f{kl��^7e	^7]hj�krb2e��

• ^7]saFe,^<b2no|2vh]hgp`:]{gpm �he,^�`9dhe,gpd{kogp`(�]d�hj7nl^7gp`:aF^�mcdqg2eFb2nl^7`:j�gpmcgi° -	vhnlkogh°�g�°±fhg ö
mckl]h|pg{°lÿpfh^7`	^7j:�+b2]hfhg�j7gpmxg[dqgp`,k&�hno^)^�²8dhe	^7`,k&�p]za,^7mxdqgpeFb2n-b��uvh^7nlnrb2`3^�²8dhe,^�`,klg ö
]h^7`)j7gp]�fhgp`)dhb2nrb��{eFb2`:j7gp]saFkl]�v+b2`9^7]�mzbO(��h`,j�vhnrb2`%�

• ¾�kl��^�e,^�]hj7kob2e:^7]saFe	^<`,kl|pnob2`½(�`,kl|pnog1�8^?-%�l�J°±^7]�^7n�qCq��Igp]h|pe	^7`	gh°+gi°.^�nJ`,kl|pnogkqUq�°W�
• ¾�kl��^�e,^�]hj7kob2e9^7]saFe	^[b�+{gp`Z(ij%��fhko|pg2`��+\5-%��°.\�]ç��º�º�º{°yÿJ°±^�²8dq^7fhkl^7]saF^)«�¨�¨�¨8°&�
• ¾�kl��^�e,^�]hj7kob2e)^7]saFe,^[b2no|pv{]hgp`)j7gp]{j7^�d{aFgp`wj7gp]®fhko`�aFkl]uaFg2`)`,kl|p]hklýhj5b2fhg2`��-\5-%��°.mcb�ö
++b2]+b}`,^<j7^7nl^��he,b{°yÿ�°±dqgpe)nob}mcb�++b2]hb{°&�

£ ]hkl÷2^7n�`,ko]sa:¥2j�aFklj7g�^�²8ko`�aF^�]�dhe	g��hno^�mcb2`@d+b2eFb�e	^7j7g2]hg�j7^�e[^�²{d{e,^7`	kogp]{^7`[j7gpmxdhnl^.-,b2`%�
~¯g2e3^.-	^�mcd{noghÿpb4÷p^7j7^�`Ce,^�`,vhnyaSb@fhkl��ùlj7kln8fhkl��^�e,^�]hj7kob2e�^�]ua,e,^)vh]xko]ua,^7e�÷ b2nlghÿ2vh]+b<`	^7j�vh^7]8ö
j�krb�f{^c��^�jA�hb2`�g®vh]+b���^�jA�+b,�¯\�-%�3°.fh^�n&mzb2e�aF^�`�b n�-	v{^�÷p^7`�°lÿC°.v{]�«¹Ã^7n&f{ùrb���(_vh]
è¹�°&�
£ ]{kl÷p^�n3fh^cj�gp]saF^�²�a,gµfh^7`�aSb2j7b2e,^�mcg2`[fhgp`<aFkldqgp`<fh^cb2m �hkl|�<h^7fhb2fh^7`%��~¯g2e�vh]�nrb2f{g
^�nJf{ko`,j�^7e	]hkoeI^7]saFe,^4^�²8dhe	^7`,klgp]h^�`9aF^7mxdqgpe,b2no^�`�uvh^@e,^7d{e,^7`	^7]saSb2]�^�]ua,kof+b2f{^7`9f{^@]uvh^7`%ö
a,e,g½mxg�fh^7nlg�fh^�a,ko^7mxdqghÿ�g �{ko^�]»^�²{d{e,^7`	kogp]{^7`tj7gpm�vh]{^7` (���e,b2`,^�`;�h^7j:�+b2`%��� dqg2e
g aFe,ginrb fhghÿ¤e	^7j�gp]hg�j7^�e<j7v+b2n�fh^}nrb2`���^�jA�+b `�j�klaFb2f+b2`@b2]ua,^7e	kogpe	mc^�]ua,^�^7`<nrbc��^7j:�+b�fh^
e	^���^�e,^7]{j7krb,�

��b2`tdhe	g�fhvhj�j7kog2]h^7`xfh^�^7`	aFb_|pe,b2mz¥�aFklj5b¾�hb2]Å`	kofhg�|p^7]{^7eFb f+b2`xmx^7fhkob2]ua,^ivh]+b_b2dhe,g�ö
²8komcb2j�k
�p]Æmcgpnl^7j�vhnrb e���\�n6b2]}¥ noko`	kl`}fh^�nrb `t^�²8dhe	^7`,klgp]h^�`ca,^7mxdqgpeFb2nl^7`}]hgp`f�+b_dq^�e,mxkla,kofhg



õ6öR÷1ø
ù è�ú@ûCB,µ}DeF ùHG?öJIKI©¶ LON8ü_ýQPRNAS:û G4·�ö_I©¶ L�N¾¸1ý ·½÷ û G?ö ú ��º

g��{a,^7]h^�e[nogp`<d+b a,e,gp]h^�`[fh^xa,g�f+b2`�nrb2`<^�²8dhe	^7`,klgp]h^�`[aF^7mxdqgpeFb no^�`�`	komxdhno^�`7ÿ�(_b2fh^�mz¥ `7ÿe�h^�ö
mcg2`<j�gp]h`�aFe,v{kofhg�nlgp`@d+b a,e,gp]h^�`�f{^xnrb `@^�²8dhe,^�`,klgp]h^7`<aF^7mxdqgpe,b2no^�`@mz¥ `<j�gpmxdhno^?-,b2`���\�]saFe,^
nogp`wd+b aFe	gp]h^�`4a,^7mxdqgpeFb no^7`wfh^�nrb2`�^�²8dhe,^�`,kog2]h^7`4aF^7mxdqgpe,b2no^�`�`,klmxdhno^�`wa,^7]h^�mcgp`4nob2`�e,^�|pnob2`
�uvh^@e,^7j�gp]hg�j�^7]�^�²{d{e,^7`	kogp]{^7`)j7g2m�vh]h^7`(�]{gpm �he,^�dhe,gpd{kogp`�uvh^<`	^@j7g2]{��vh]hfhkle,ùob2]�j7g2]�^7]�ö
aFklf+b2fh^�`@aF^�mcdqgpe,b2no^�`7ÿ�b fh^7m�¥2`<f{^xnrb `@^�²8dhe,^�`,klgp]h^7`�b��h`,g2nov{aFb2`�(½e	^7nrb�aFkl÷�b2`��¤ô�g�f+b2`�^�`	aSb `
e,^�|pnrb2`6`,^)�+b ]�gpe	fh^7]+b fhg�fh^�mxg�fhg��uvh^�`,^[aFeFb�aF^[dhe	komx^7e,gxfh^�e,^�jA�hb2õ5b e4nob2`6^�²8dhe,^�`,klgp]h^�`
j7gpm�v{]h^7`3(µnlgp`�dqgp`,k&�hno^�`4]hgpm �he	^7`4dhe	gpdhklgp`7ÿ�(µdqgp`	a,^7e,klgpe,mx^�]uaF^)�hvh`	j5b2e@nob2`�^�²8dhe,^�`,klgp]h^�`
mz¥ `�nrb2e	|sb2`�ÿ5nrb2`�^�²8dhe,^�`,klgp]h^7`¯j7g2mcdhnl^.-,b `7ÿ5f+b2]hfhg6dhe,klgpe,klf+b2f<b6nob2`�^�²{d{e,^7`	kogp]{^7`¯a,^7mxdqgpeFb no^�`
b��h`	gpnov{aFb2`:��e,^�]ua,^[b}nrb2`:e,^7nob aFky÷ b2`%�

\�]tnrb�`	v	�h`,^�j7j7k&�p]f�	�o«,�o«�`,^9fh^�`,j�e,k
�q^�]xj7g2]tfh^�aFb2nonl^Inrb `�dhe	g�fhvhj7j�kog2]h^7`*(�e	^7|pnob2`ºv{aFklnoklõ7b�ö
f+b2`�^�]tnob�|2eFb2m�¥ aFklj7bwdhb2eFb�nrbwfh^�aF^7j�j7k&�p]tf{^:^�²8dhe,^�`,klgp]h^7`�aF^�mcdqgpe,b2nl^7`�� \�`	aSb4|pe,b2m�¥ aFklj7bw`,^
�+b@klmxdhnl^7mx^7]saSb2f{g4j�gp] � koj�aFvh`�~3e	gpnog2|l¦ � kljOºV�Jª
ÿpd{vhfhko^�]hfhg<^�]hj�gp]ua,eFb2e�^�nhj���fhkl|pg4j7gpmxdhno^�aFg
^7]z^7n £ d�¤�]hfhkoj�^3�U�8~ºb2e,b���b2j�konlkyaSb e�nrb�m�vhnyaFklnlky]h|pvhb2nlkyf+b2fxf{^7nq`,ko`�aF^�mzb{ÿu^�`	a,^4mxg�fhvhnlg�`,^U�hb
komxdhnl^7mx^�]uaFb2fhg�^7]�fhgp`9ýhjA�{^7e,g2`w~�e,gpnlgp|h�1X�a_��^:Yo[Ui!º jV��(¼»6a�½Ri�¾�� iA]dY b%c:º jV�@�	X6aJ��^©Yo[Ui!º jV�u^�`6^�n
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• ò)ô)ê<î/æ-ëïî*ì+íóòPæ-å/ä!ðÂì�ëïå/ì�ðZä�î/él÷-æ-ëïä ô)ê éÂê<î/ì+å�÷�ä!ð�æ è�æ-íóæz1�ì�ðñò)å/é�í³ì�åÓçhùZä ç7ì+ð
í³ì�ëC1⇒ m#o1d

�
!Kê$î*ì+å�÷�ä!ð�æ-ë�î/ì+íóòPæ-å*ä!ð�ì+ë/w

• òPì+å/é�æ\ç)æ-ëkî*ì�í³òPæ!å*ä!ð�ì+ë�è�æ-ê�ê)æ-í �)å=ì2ÿ)è+æ-íóæ+1(æ!î*æ�+)æ#1⇒ Im9d22,m11d21
ÿ
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• éÂê$î*ì+å�÷�ä!ð�æ-ë{�Ñæ-å=íiä!ç7æ-ë�òPæ-åµç)æ!ë�ò)ô)ê$î*æ-ëµî/ì+íóòPæ-å*ä!ð�ì+ë�è�æ-í³æ�1(ç)ì+ð�ð�ô)ê)ì�ëkä!ðXí³é&¤+å%ö
è+æ-ð�ì+ë/1 ⇒ Iw0#d1, w0#d3

ÿ

• éÂê$î*ì+å�÷�ä!ð�æ-ëNç)ì+ê$î*å=æúç)ì÷æ!î*å=æ-ë¡éÂê$î*ì+å�÷�ä!ð�æ-ëNè+æ-íóæ|1�äiò)å/é�ê)è+é�ò)éÂæ!ëNç)ì÷ì�ë=î/ìñí³ì�ëC1⇒
An0m

�
}¡ô7å*ä!è�éÂæ-ê7ì+ëCw

• ì�*àò)å=ì+ë/é�æ-ê)ì�ë�å/ì�ðZä�î/é�~�ä!ë�ä´ðZä��Ñì+è:�:äõç7ìNò)ô1�)ðÂé�è,ä!è�é
�-êl�<ô)ì ç)ì+òPì�ê)ç)ì+êöç)ì�ðXî/éÂì�í³òPæ
~-ì+åR�:ä!ð
ÿ:è�æ-íóæ+1T�:ä�è+ì´ç)æ-ë ä�+)æ-ë/1⇒ −2y ÿ

• ì�*àò)å=ì+ë/é�æ-ê)ì�ëÍå/ì�ðZä�î*é�~�ä!ë~ä�æ!î/å/æ-ë~ë/ô)è�ì+ë=æ-ë7ÿ�è�æ-íóæ�1(î/å/ì+ë«ç#�Âä!ë«ä!ê<î/ì+ë«ç)ìðZä!ëSì+ðÂì�è+è�éÂæ-ê7ì+ëC1⇒
R− 3dp

ÿ

• òPì+å=éÂæ\ç)æ-ëïç)ì î*é�ì+íóòPæ ê7æ ä!ê)è�ðZä!ç7æ-ë¼è�æ-íóæz1�ç7ô)å*ä!ê$î*ìØè+é�ê)è+æ ä�+)æ-ë/1⇒ P5y
ÿ

1�ç7ì+ê$î*å/æÜç)ì#�\ô7éÂê)è�ìÐç#�Âä!ëC1⇒ 15ds
ÿ�1(ç)ô)å*ä�ê<î*ì¨ðÂæ!ëóò)å4��*àéÂíóæ-ëf�<ô)é�ê)è+ì¨ç#�Zä�ëC1⇒

P + 15dp
�

Ê�ËÍÌQËmÌQË �ÞÝ	Ð�Ó�� Ø ÒB�5Ð á3Ð�Ý	Ð Ô6ä�Ý1Ôi��Ü�ãUÜV��ÒKÓÕÒ.Ô6ã Ø Ü�ÛCÔ¾Ô�àZáUÝ1Ô6â,Ò.Ü�ãUÔ6â Ø ÔeÓ��
ákÜ�Ý	Ð�ä.Ô6â

£ è+æ-ê$î*éÂê<ô:ä!è�é
�-ê�~�ä!íóæ-ë³äÌç)ì�ë/è+å=é
�)é�åóðZä!ëóò)å=éÂê)è�éÂò:ä�ðÂì�ëóå=ì+ü-ðÂä!ëóç)ì¨ò)å/æ\ç7ô)è+è�é
�-ê ç)ì¨ðÂä
ü-å/ä!íz¥�î*é�è,ä �<ô)ìûå/ì�è+æ-ê7æ\è+ìûðZä!ë�ì�*àò)å=ì+ë=éÂæ-ê)ì�ë î*ì�í³òPæ-å/ä!ðÂì�ë�å/ì+ðÂä!è�éÂæ-ê:ä�ç:ä!ë�è�æ-ê¨ðÂä!ë�ì+ê$î*éÂç)ä!ç)ì+ë
ç)ì�ðÍí³æ\ç7ì+ð�æýî*ì�í³òPæ-å/ä!ðò���¬äóü-å/ä!í�¥�î*é�è+äýë=ìk�:ä³é�íóò)ð�ì+íóì+ê$î6ä�ç)æóì�ê��àéÂè�î*ô)ë0�å/æ-ð�æ-ühÿ1(�ì�êÐì+ð
£ òPì�ê)ç)é�è+ìk� ë/ìûç7ì�î6ä�ðÂðZäøðZä÷ì+ë=ò�ì�è+ét�:è,ä�è+é
�!ê¨è+æ!í³ò7ðÂì�î*äñì�ê¨ì�ë=î/ìûðÂì�ê)ü-ô:äJ-=ì��

Àkî�|?y���y4î�¯©ë-�7¶�wV. ì�ü-ðZä é�ê)éÂè�éZä�ðU�<ô)ìãç)ì�î*ì+è�î6ä è+ô:ä�ê)ç)æ ô)ê)ä ë=ì+è+ô7ì+ê)è+éÂä ç7ìãò:ä!ðÂä��)å/ä!ë
~�ä!ðÂé�ç:äkô)ê)ä å/ì�ü-ðÂäZ�<ô)ìpå/ì�è+æ-ê)æ\è�ì�ô)ê)ä ì�*àò)å=ì+ë=é
�-ê´î*ì�í³òPæ-å/ä!ð�ÿp(ªç)ì/~\ô)ì�ð�~-ì�ðÂä�ë=ì+è�ô)ì+ê)è+éÂä
é�ê)éÂè�éZä�ð�ì�î/é
�<ô)ì�î6ä!ç:äñè+æ-ê��[!KrÐù*q)�Pùpê�ì�ð¬ä�î*å=é
�)ôàî*æ 2 £ �eæ¡ù î*ì�ê)ì�í³æ-ë ðÂä÷ì�*àò)å/ì�ë/é&�-ê
î/ì+íóòPæ-å*ä�ð¬è�æ-íóò)ðÂì�î6äýè+æ\ç7é��:è+ä!ç:äóë/ì�íz¥�ê<î*é�è,ä�í³ì�ê<î*ì´ë/ì�ü��)êÐðÂæ-ë è��\ç)é�ü-æ-ë ò)å/æ-ò7ô)ì+ë î*æ-ë
ì�ê¨ðÂäñë=ì+è�è+é
�!êÐä!ê$î*ì�å/éÂæ!å��
x�ìEÂ�ypí¡ }{�®� ���. ì+ü-ðÂä¾�<ô)ìVå/ì�è+æ-ê7æ\è+ìVì�*àò)å/ì�ë/é�æ-ê)ì�ëf�\ô7ìVò�æ\ç7å��Zä�ê è+æ-êv�Ñô7ê)ç)éÂå=ë/ìúè+æ-ê
ô7ê:äýì�*àò)å=ì+ë/é&�-ê¨ç)ì´ô)ê)äýì+ê$î*éÂç)ä!çVî/ì+íóòPæ-å*ä!ðò�
Á3²p°:{�®� ���. ì�ü-ðZä;�<ô)ìûå/ì�è+æ-ê7æ\è+ìõì�*àò)å/ì�ë/éÂæ!ê)ì+ë î*ì�í³òPæ!å*ä!ð�ì+ë ä��)ë=æ-ðÂô7î*ä!ëZ(úç)ì/~\ô)ì�ð�~-ìõðÂä
ì�*àò)å/ì�ë/é
�!ê è+æ\ç)ét�:è,ä�ç:äÐë/ì�íz¥�ê<î*é�è,ä�í³ì�ê<î*ì��Ôùê ì�ë=î6äÐå/ì+ü!ðZä�î/ì+ê)ì�í³æ!ë �<ô)ìiî/å*ä�î*ä!åõç)ì
ì�~\é�î6ä�å¬ä!ð�ü-ô)ê)ä!ë«ä!í �)éÂü�<)ì+ç:ä�ç)ì+ë�ÿ,è+æ!í³æ�ðÂäQ�<ô)ìpë/ìpò)å=æ\ç)ô)è�ì�è�æ-êûðÂäkò:ä�ðZä��)å/ä�1(íiä�+:ä!ê:äS1
�<ô)ì´ò)ô)ì+ç7ìõå=ì/�Ñì�å/é�å/ë/ìûäñô)ê:äýò)ä!å=î/ì´ç)ì+ð«ç#�Âäñæóä!ð~ç#�Zä÷ë/éÂü!ô)éÂì�ê<î*ì��
Æ'yp±o{�®� ���. ì+ü!ðZä��<ô)ìöå=ì+è�æ-ê)æ\è�ìöì�*àò)å=ì+ë=éÂæ-ê)ì�ëøî*ì+íóòPæ-å/ä!ðÂì�ëõå=ì+ðÂä�î*ét~�ä!ë>(ãç)ì/~\ô)ì�ð�~-ìöðÂä
ì�*àò)å/ì�ë/é
�!ê¨è+æ\ç)ét�:è+ä!ç:äýë=ì+í�¥!ê<î/éÂè+ä!íóì+ê<î/ì��
xUð}ëp±
ypðd°p��. ì�ü-ðZä;�<ô)ìûå/ì�è+æ-ê7æ\è+ìûô)ê¨ê��)è�ðÂì�æýî*ì+íóòPæ-å*ä�ð~ç)ìûðZäñè+ä�î*ì�ü-æ-å��Zäñê��7è+ð�ì+æ�n�~-ì+å
î*ä��)ðÂä;�	�W�J9�ÿ1(úç)ì�~àô7ì+ð�~-ìûë/ô�è+æ\ç)ét�:è+ä!è+é&�-êVë/ì�íz¥�ê<î*é�è,ä1�
Àkî�~'�Qî�¯A|ò�S. ì+ü-ðÂäk�<ô)ì¡å/ì+è�æ-ê)æ\è�ìªì�*àò)å=ì+ë/é�æ-ê)ì�ëZ�<ô)ìªè�æ-ê<î/éÂì�ê)ì+êöê��7è+ðÂì�æ-ë�ç)ì¡ðZäûë/ô1�Pè,ä��
î/ì+ü-æ!å��Zä

partedia
ç)ì/�)ê)éÂç:ä�ë ì�ê¨ðÂä÷î*ä��)ðÂä;�1�&���
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�EñMí¡ �±
y:{�®� ��V. ì+ü!ðZäþü-ì+ê7ì+å*ä�ð��<ô)ìãå=ì+è+æ!ê)æ\è+ì¼ì�*àò)å/ì�ë/é�æ-ê)ì�ë�î*ì�íóòPæ-å*ä!ð�ì+ëöè+æ-íóò)ð�ì�î6ä�ë
ë=éÂíóò)ðÂì�ëså/ì�ðZä�è+éÂæ!ê:ä!ç:ä!ëªè+æ!êÌô)ê)ä�ì�ê<î/éÂç:ä�ç¼î*ì�í³òPæ-å/ä!ðm�Sùpë î6äVå/ì+ü!ðZäv�)ô7ë/è,ä�íóæ\ç)ét�:è,ä��
ç)æ!å/ì+ëñæïò)ä!ðZä��)å*ä!ëøç)ìöì+ê)ðÂä!è+ìúä!ð�å/ì+ç7ì+ç)æ-åøç)ìúì�*àò)å/ì�ë/éÂæ!ê)ì+ël�<ô)ì�~�ä!ð�éÂç:ä�êþðZä�ë÷å/ì�ü-ðÂä!ë
Á3²p°:{�®� qÿ½Æ'yp±o{�®� qÿ�xUðEëp±
ypðV°¨æ¼Àkî�~N�Qî�¯A|����¬äïì�*àò)å/ì�ë/é
�!ê Àkî�~'�Zî�¯A|øò7ô)ì+ç)ì]�Ñæ-å=íiä�å
ô)ê)ä¨ì�*àò)å=ì+ë/é&�-êþë=éÂíóò)ð�ìýì+ð�ðZäVë=æ-ðZä8ÿ¬æ#�)é�ì+êÌì+êÜè+æ-íóò:ä�+v�ZäVç)ì³æ�î*å*ä�ì�*àò)å/ì�ë/é
�!êÜî*ì�í%�
òPæ-å/ä!ðSè�æ-íóæ]1(ðZäøí³ä�+)ä!ê:äøç)ì3�)æJ(�17æ]1�ì�ë=î6äñí³ä�+:ä�ê:äv1W� £ ç)ì+í�¥!ë7ÿ7ì�ð~æ-å=ç)ì+êúì+ê8�<ô)ìsë/ì
ä!ò7ðÂé�è,ä!êñðÂä!ë å/ì+ü!ðZä!ë*�<ô)ì ë=ì�î*éÂì�ê)ì+êl�<ô)ì�~�ä!ðÂé�ç:ä!åÔî*å/ä�î6ä!êñç)ì'�)ô)ë=è,ä!åpðZäªì�*àò)å/ì�ë/é
�!ê³í�¥!ë
è�æ-íóò)ðÂì?-/ä{ÿPòPæ-åªì�ðÂðÂæ{ÿPò)å/é�í³ì�å/æz�)ô)ë=è,ä!íóæ-ëªì�*àò)å=ì+ë/é�æ-ê)ì�ëûä��)ë=æ-ðÂôàî6ä!ë�ÿSð�ô)ì+ü-æöå=ì+ðÂä�î*ét~�ä!ë
(úòPæ!å'�)ð�î*é�íóæñð�æ-ë�êd�)è+ð�ì+æ!ë��
� ¯©ì_ð� E{�®� ��\ùpë î6äõå/ì+ü!ðZä´î/å*ä�î*äûç)ì¡ì�ê)è�æ-ê<î/å*ä!åµì�*àò)å=ì+ë=éÂæ-ê)ì�ë�î*ì�íóò�æ!å*ä!ð�ì+ë�è�æ-íóò)ô)ì�ë=î6ä�ë
òPæ-å�~�ä!å=éZä!ëªì�*àò)å/ì�ë/éÂæ!ê)ì+ë´ë/éÂíóò)ð�ì+ëC��æv�\ô7ì5~�ä!ð�éÂç:ä�êïðÂäöå=ì+ü-ðÂä �EñMí¡ �±
y:{�®� ��5�)ô7ë/è,ä�ê)ç)æ
ðÂäñå=ì+ðZä�è+é
�!êúì+ê<î/å/ì´ì+ë î6ä!ë ì�*àò)å/ì�ë/éÂæ!ê)ì+ë ò:ä!å*ä¡~-ì+å ë/é«ë=ì´î*å/ä�î6ä÷ç)ì>w

• ô)ê éÂê$î*ì+å¢~�ä!ð�æ	�[�àéªðZäþì�*àò)å/ì�ë/é&�-ê è�æ-í³é�ì+êv£,ä òPæ-åúô)ê:äØë=ì+ê$î*ì+ê7è+éÂä �<ô)ì¤~�ä!ðÂé�ç:ä
ðZä�å=ì+ü!ðZä�ÇAé}|.yp¯�¥_î�±¦�¬è�æ-ê<î/éÂì�ê)ì³ðÂæ-ë´î/ì+å=í³é�ê:ä!ð�ì+ë%1�äv1Íæ§1T�:ä�ë=î6äS1&�Ôùêþì�ë=î*ìiè+ä!ë/æÐðZä
è+æ\ç)ét�:è,ä�è+é
�!ê ë/ì�íz¥�ê<î/éÂè,äÐë/ì�å©¥ïô)ê:ä|$ië/ì�ü-ô)éÂç)äïç)ìöðZä!ëøè+æ\ç)ét�:è,ä�è+éÂæ!ê)ì+ë÷ç)ìúðÂä!ë
ì�*àò)å/ì�ë/é�æ-ê)ì�ëNë/é�í³ò7ðÂì+ëkô)ê)é�ç:ä!ë�è+æ-ê�ì�ð«ë/ì�ò:ä!å*ä�ç)æ-å©¨�ª�¨��

• ô)ê:äñë/ì�è+ô)ì�ê)è+éZäýë/é~ì+ë î:¥!ê�ì�ê)ðÂä>£,ä!ç)ä!ë�òPæ-å�1 (41W�Xùê�ì�ë=î/ìûè+ä!ë/æýì+ð~è��\ç)é�ü-æñë=ì+í�¥!êS�
î*éÂè�æãë/ì�å*äãðZäïô)ê)é
�!ê ç7ì¨ðÂä!ëýè+æ\ç)ét�:è+ä!è+é�æ-ê)ì+ëýë/ì+í�¥!ê$î*é�è,ä!ëýç)ì�è,ä!ç:äãì�*àò)å/ì�ë/é
�!ê
í³ì�ç)éZä�ê<î*ìªì+ð«ë=ì+ò:ä!å/ä!ç)æ!å�¨�ª�¨ �

• ô)ê:ä��)ê)é�è,äiì+ê<î/éÂç:ä�çÓî*ì�í³òPæ!å*ä!ðÔç7æ-ê)ç)ì÷è,ä!ç)äúë=ì+ê$î*ì+ê7è+éZäöë/éÂíóò)ð�ìõì+ësô)ê)äúò)ä!å=î/ì
ç)ìÐðZäãì+ê$î*é�ç:ä!ç î*ì+íóòPæ-å/ä!ð«�ì.-%��1�ì�ðNç#�Zä¼èS1�ç)ì¬1(ì+ë=î/ìÓíóì+ëC1W��ùêÿì+ë î*ìÓè+ä!ë/æþðÂä!ë
ì�*àò)å/ì�ë/é�æ-ê)ì�ëë=éÂíóò)ðÂì�ëÍì+ë=î©¥!ê÷ì+ê)ðÂä>£,ä�ç:ä!ëÔòPæ-åÔì+ð<î*ì+å=í³é�ê:ä!ð1�ç7ì>1t�_(õðÂäNò7å/æ\ç)ô)è�è+é&�-ê
ç)ì/~-æ!ð�~-ì+å4¥÷ðZä�ë�è�æ\ç)é��)è,ä!è�éÂæ-ê)ì�ë�ç)ìªðÂä!ë�ì�*àò)å/ì�ë/éÂæ!ê)ì+ëkî*ì�íóòPæ-å*ä!ð�ì+ëµô)ê)é�ç:ä!ë�òPæ-å�ì�ð
ë/ì+ò)ä!å*ä!ç7æ-å©¨?(®¨ �

¸�ì�ô�� ùë¨ô)ê:ä å/ì�ü-ðZä �\ô7ìÌå/ì+è�æ-ê)æ\è�ìÜô7ê)æ æ¯~�ä!å=éÂæ-ëVíóæ\ç)é��:è+ä!ç)æ-å=ì+ëVè+æ!ê ä!ð�ü-ô)ê:ä�ë
ò:ä�ðZä��7å*ä!ë�ç7ìûì�ê)ðZä�è+ì>�)ì.-%�twi1�ä!ê<î/ì+ë ç7ì>1t�"1°�Ñô)ì��:å=íiä�ç)æ#1t��1(ç)ì+ë=ò)ô	¤�ëNç)ì�ða�:ê:ä!ðY1&�
� ¯Rî�é}ð�±Wî�¯pñM|�~��S. ì�ü-ðÂäûò:ä!å/äõå/ì�è+æ-ê7æ\è+ì+å�ô)ê:äõü-å/ä!ê\ô7ðZä!å=éÂç)ä!ça�$æøë=ì,äøô7êöê��7è+ð�ì+æõî*ì�í³òPæ �
å/ä!ð~ç)ìsî*éÂòPæñü-å*ä�ê)æýì+ê�ðZäøî6ä��)ðÂä;�1�&���
xUð,í3±�ñ
°p|��i. ì+ü!ðZäz�<ô)ìñå/ì�è+æ!ê)æ\è+ìñðÂé�ë=î6ä�ë¡ç)ì÷ê��)íóì+å=æ-ëln;ì?-%��w²1T�v���z( èy1���1&��º�º�º��.«�¨�¨�¨S1��
1(ç)æ-ë/�(î/å/ì+ë'(úè�ô:ä�î/å/æ#1o9��)æóêd�)íóì+å/æ!ë ë/é�í³ò)ð�ì+ë>n;ì?-%��wa1�ç)æ!ëC1:æ�1(ë/ì�ü-ô)ê)ç7æ#1@9A�
Àkî�~'±�ñ
°p|ò�i. ì�ü-ðZäv�<ô)ìóå/ì�è+æ!ê)æ\è+ìóðÂéÂë î6ä!ëªç)ìóç#�Âä!ë�nÑì.-%�tw�1�ð�ô)ê)ì�ë>(ïíiä!å î*ì�ëC1t��1�çv�Zä8�v�0�8(
èS1t�a1�ð�ô)ê)ì�ëNä�ða~\é�ì+å/ê7ì+ëC1o9p�
¸�ì_é}|���±�ñ
°p|��³. ì+ü-ðÂä��<ô)ì÷å=ì+è�æ-ê)æ\è�ìøî6ä!ê$î*æiô)êÓí³ì�ëC��è�æ-íóæiô)ê:äið�éÂë î6äóç)ìøíóì+ë=ì+ëlnÑì.-%�tw
1(íiä�å�£+æ (Vä>´)å=éÂð«1t�41�íóì+ë=ì+ë ç7ìûì�ê)ì+å=æf(��Ñì/´)å/ì�å/æ#1t�i1(ò)å/é�í³ì�åQ(öë/ì+ü!ô)ê)ç)æ³íóì+ë/1@9�µ
¶�y4î�¯-±�ñ
°p|·µS. ì+ü!ðZä©¸<ô)ì¡å=ì+è�æ-ê)æ\è�ì¡ô)êöä�+7æøæõô)ê)äõðÂé�ë=î*ä´ç)ì¡ä�+)æ-ë3nÑì.-/µtw�1�ä�+7æ º�ºS1��1&��º�º�º��
«�¨�¨V«S1t�a1(ðÂæ-ë ä�+)æ-ë�¹Vè)(+¹��S1@9�µ
��yK 1î�¯Rî�|.ì_¯�µ#. ì�è+æ-ê7æ\è+ìûè�ô:ä!ð�¸<ô)é�ì+å�è+ä!å©¥�è�î*ì�å�¸\ô7ìûê)æóë=ì,äýô)ê:äýðÂì�î*å/äñæóô7ê¨ê2º)íóì+å/ævµ
Æ'ì_ífî�éµy. ì�ü-ðZäûò:ä!å/äøç7ì�î*ì�è�î*ä!åkê2º)íóì+å=æ-ë�å/æ!íiä�ê)æ-ëC�<ðÂæ-ë�è+ô:ä�ðÂì+ëµë/ô)ì�ðÂì+êúä!ò:ä�å/ì+è�ì+å�ì+ê
ðÂä!ë�ì�*àò)å=ì+ë=éÂæ-ê)ì�ë¡ä ´)ë/æ-ð�ô7î6ä�ë è�æ-ê�ë/é�ü-ðÂæ-ë/µ
» ð1î�é}|òñ óQyp¯�µ#. ì+ü!ðZäøò:ä!å/ä÷å/ì+è�æ-ê)æ\è�ì+å ô)êVê2º)íóì+å/æñì�ê<î*ì�å/æ%´)é�ì+êúë/ì,äñô)êVç#��ü-é�î*æøæýô7ê:ä
ò:ä�ðZä>´7å*ä¡¸\ô7ìûå/ì�ò)å/ì�ë/ì+ê$î6äóô)ê�êyº)íóì+å=æ#µ
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ì�ëµê)ì�è+ì+ë/ä!å/é�æ÷ä�ê:ä!ð�é�£+ä!åì�êiç)ì�î6ä!ð�ðÂì�ì+ë î6ä!ëµì�*àò)å/ì�ë/éÂæ!ê)ì+ë/µv}¡ì î/æ\ç)æ-ë�íóæ\ç)æ!ë � ì+íóæ-ë�ç)ì��
î/ì+è�î*ä!ç)æ�¸<ô)ìûì�*àé�ë=î*ì�ê ~-ì�å�´Pæ-ë0¸<ô)ìûë/ô7ì+ðÂì�ê¨ô7î*é�ðÂé�£+ä!å/ë=ìsì+ê¨ì+ë î*ìûî/éÂòPæýç)ìûì�*7ò7å/ì+ë=éÂæ-ê7ì+ëC�
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¥ I6�,��� Ç G��6,3 � �����6JI*/M,�'O À�Á 4�Ñ Â�Ã ,�+§�� É È ¤ Á�Â+Ò G���M�� É �$�/2,2+2/�!.,8��,1-� Ð G�����3 ÀCÓ�Á 4ÔÑ Â�Ã Ð��� X�� 36�JG X M��/�SI=��G��,��]G Å�� Î���3+ ��Å�� Î�G I=��G¨� � � � �yI/��I+�*,3 � ��� Å ���CG��'I � ����� Â 	,���3>I � 3������� Ç M�ÎNG:9s����M,��GV�,���'I+��I�O�� Ö�M��:9õ���/×/Ø,� X M����,���� �>I=§�� � �>Ù�>I+��G��à9 � ��� o�� F�G�o�����I*3 �
À�Á 4�Ñ Â�Ã ,�+§�� É È ¤ Á�Â Ò G���M�� É�� �$�/2+2,2/�!8���1)9=�*2+2+2,.+8+1-��� Ð ��������� Ú�G���� ���*�JG��NG�� ÀCÓ�Á 4ÔÑ Â�Ã ÐG�M,�'Ö/M�� � � 3+§�3������ I-O § � 3¼�ÔM�Î�3/M-��Ö/M�����G+��Ì Ò � I/��>I��ÔMNG�,3 � Ú � 3NG�� G������� �,�V�'G�3!���
Gï� � � � ����3����Ð�������:90M+��§ � 3,NG�o � � ��� �CG Ç G��-�'I��,����3JF-G I/� X�� 36�JO G �CG §�3����!��G
��	,+3NG��Nn+��3'G ��� Ö�M�� Å�� Î�G�I/�NG 3��CG���I*�'G�3>F�G M,��G ×JI/3NG § � 3 Ò �����+��M��,�/G:9 £ G���G*�JGi�
Ï G I/JF�Gö§�G�3,JI/3 À�Á 4ÔÑ ÂCÃ +�+§�� É È ¤ ÁCÂ+Ò G���M�� É �$�/2,2+2/�!>+�-� Ð �,���¼�ý����n�M,��I � À�Ó�Á 4ÔÑ ÂCÃ Ð Ì
À�Á 4�Ñ Â�Ã ,�+§�� É È ¤ Á�Â]Ò G��-M�� É �$�*2+2+2/�->��<� Ð�Û G À�Ó�Á 4ÔÑ ÂCÃ 5�� Ð � � ����3NÙ G��'FvÌ Â �i��M��/o �
��G��!�'I��+����3Ó�ÔM�ÎNG�� � ��� ¥ ����I=§�� £ d�3���� Å�� Ö�M��:9¡��� À�Á 4ÔÑ Â�Ã ,�+§�� É È�� Å+¤ Á 4�5�Í Ò G���M�� É 1��+��§ Ð1�� G�^ � � À�Ó�Á 4ÔÑ ÂCÃ Ð 9�M,�ã����3���G�� � � � �CG�Î � 3'G�� � 3V��� Ç G��*,3 � À�Á 4ÔÑ Â�Ã ,�+§�� É È ¤ Á�Â
Ò G��-M�� É�� �<�/2+2,%)9=�/2,2+2�� Ð ���������¼�/2,2,% À�Ó�Á 4ÔÑ ÂCÃ Ð Ì
À�Á�ÂCÃ�Á�Â ÍCÈ Ð

Ü�Ý�Þ M�R�OúUXW��)[à�j�â!o�^´j*oKa! ��<j*o e,`$^´d6^,h#"i^�`$j*mxà auq´j�â)v

ë�ä!ç)ì+í�¥!ë ðZäýíiä�ë-æ-å��Zäýç7ì ~-ì�è+ì�ëªë/ìøë=ô)ì+ð�ìõå/ì��Ñì+å/ì�ê)è+éÂä!åNðÂä%�Ñì�è � äiç)ì�ð � ä>´)ðÂä!ê<î/ì>�XòPæ!å
ì�ðÂð�æ � ì�í³æ!ëNé�ê)è+ð�ô)éÂç7æóì�êÐðZäýê)æ�î6ä!è�é�¼-ê�ì+ð¬èC¼\ç)é�ü-æ%$+��¸<ô)ìõç)ì�ê)æ!î6äóò)å/ì�ë/ì�ê<î*ìøå/ì�ë/òPì�è��
î/æ�ä!ð � ä ´)ðZä!ê$î*ì �Sì+ð è+ô)ä!ð ò)ô)ì�ç)ì5~�ä!å/éÂä!å¡å/ì+ë=òPì+è�î*æ¨ä!ð ì�ë/è�å/é�î/æ-åCµ £ ë�� ì+êãì�ë=î/æ-ë´è,ä�ë/æ-ë/�
ë=é_ì�*àéÂë î*ì÷ô)ê:äÕ�Ñì�è � äöç)ì÷å/ì��Ñì+å=ì+ê)è�éZäv��ðZäóî*æ-í³ä!íóæ-ë/��ëÐì+êïè,ä�ë/æúè+æ-ê$î*å/ä!å/é�æiî/æ-í³ä!í³æ!ë
è�æ-íóæýå/ì��Ñì+å/ì�ê)è+éÂäýðZä3�Ñì+è � äýç)ì´ò)ô#´)ð�éÂè+ä!è+é�¼-êaµ
ùë=î/ìûí:¼\ç)ô)ð�æñë=ìûì�ê)è,ä�å/ü$äñî*ä!í¡´)é&¤+êúç)ì´å/ì�ë/æ-ðt~-ì+å�ðZä!ëkéÂê)ç)ì�î*ì�å/íóéÂê:ä�è+é�æ-ê)ì�ë�è�ô:ä!ê$î*é�î6ä��
î/é�~�ä�ëCµ_ùê ô7ê:äÐì�*àò)å/ì�ë/é�¼-ê®¸<ô)ìöê)æÓòPæ-ë/ì�ìúô7ê è+ô)ä!ê<î/é��:è+ä!ç)æ-åõç)ì/�)ê)éÂç)æv� ëÌë/ìiî/éÂì+ê7ì
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å=ì/�Ñì�å/ì+ê7è+éZä#&ñç#�Âä!ëCµ

ùð £ ð�ü-æ-å/é�î/íóæ#'#µ)(øò)å=ì+ë=ì+ê<î*äöç)ìõí³æ\ç)æ³ë/é�í³ò7ðÂéx�:è,ä!ç7æ³ì�ðÔò)å=æ\è+ì+ç7éÂíóéÂì�ê<î*æóô7î*é�ðÂé�£+ä!ç)æóì�ê
ì+ð_í�¼\ç)ô7ðÂæöë¢�*��æ\ç)ì+ð���éÂíóì�*Ðò:ä!å*äöðZäiè�æ-ê2~-ì�å/ë/é�¼-ê¼ç)ì+ð íóæ\ç)ì+ð�æöë/ì�íz¥�ê<î*é�è+æVä�ð íóæ\ç)ì�ðÂæöç)ì
î*é�ì+íóòPæ#µ £ è�æ-ê$î*éÂê<ô:ä!è�é�¼-êúç)ì+ë=è+å/é�´)é�í³æ-ë�ä!ðÂü!ô)ê:ä!ëg�Ñô)ê)è+é�æ-ê)ì�ë�¸<ô)ì´ô7î*é�ðÂé�£+ä÷ì+ë î*ìõä�ðÂü-æ-å=é�î*íýæ#µ

+ Î�Æ:Ê-,ÔÏÑÆ)Î�È�.�/0$21�3
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component
µ
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ª
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ª
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ª
PeriodP 4 À>5 ô)ê)è�é�¼!ê©¸<ô)ìç)ì/~\ô)ì�ðt�
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µ
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component
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PeriodP
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QSRUTWVYX�Z�X�[]\_^�`�aDb)^dcecefhgji�kjlmg�nD^On0oe^dp
a�gjbrqWs�^�`FaFbr^dcecrfhgji0tuf oevxwzy�{]|�}�~��]���ce^di]oe^diD�d^�kj��^di�oe^diU�d^�oevUq�o<�dgji]o�qWfhiDcuorvD^B���d���r�O�������]�����Da�n�k����D�Dshfh�Oq�orfhgji��Sq�or^���Sq�or^Y�mk���b)^��Ffhgj�Dc=nUq�or^�����^dbrfhg�nU�H�zk���b)^d��fhgj�Dc<fhi�or^db)�WqWs��� X�����Z�X�[]\���iDcroeqWi]oe��fhc)o�kY��fhc)ougW��orvD^@fhiDcroeqWi�orcuorvUq�o=qWaDa�^OqWbrc=gji�oevF^@or^d`�o�� �¡<¢�£ V
X����z��vUqWfhi

∈
^�`�aDb)^Ocrcefhgjiz� craDshf oO¤r¥h�h¥ ¦)§2Z £¨�¡ª©�©

= «¬G¡ª¢�£ VX����z�dgjp
a�g]iF^di�o
∈
�evUqWfhiz� ceaFshf oY¤)¥ ®�¥ ¦mZ £¯ ¡ °

= ± beqWi��Ds²qWb)fho�³D´<�r¤��Ogjp
a�gjiD^di]o�¦µ�¡ br^���^Ob)^diD�d^Y�Sq�oe^
=
© fhiFnU¶u^���^Obr^diD�O^Y�=q�oe^]¤ ° � a�n�� �Sq�oe^O��� �H^dbrfhg�nD��� �dgjp
a�gjiF^Oi]o�¦·G¡ � ¢ b)^d��^db)^OiF�O^Y�Sq�oe^
==

¥ ¸ & ¥DTW¹zºDR» ¡ b)^dor�Db)i�¼ ½¾G¡ ºDR�Z*� ¢ kY¿:vD^Sorfhp
^=nDfhbr^d�d�dfhÀjix�dgj�Dshn0��^jÁDaDbr^dcr^di�or^ÂÃ� aUqWcro�¥ ¸e¥Fgjb:���For�Db)^
¥ Ä�¥ �ÅG¡ � ¢ ¤�¿
=
¿ufhp
^O�=fhb)^d��oefhgjiz¤��dgjp
a�gjiD^di�o�¦r¦

==
¸ & TW¹zºFR FÆ�¡ � ¢ ¤�¿

=
¿:fhp
^O�=fhb)^d�dorfhgjiz¤���vUqWfhi�¦)¦

==
¸ & Tj¹zºFR � �¡ � ¢ ¤�¿

=
¿ufhp
^O�=fhb)^d��oefhgjiz¤�^�`FaFbr^dcecefhgjiU¦r¦

==
¸ & TW¹zºDR D¨H¡ ¿

= Ç ^db)�UqWsh¿:fhp
^]¤�^�`�aDbr^dcrcefhgji�¦ F¬�¡ ºDR�Z*� ¢  ¯ ¡ ºFR�Z*� ¢ DµH¡ ºFR�Z*� ¢ F·�¡ n
= È iDnz¤)¥ \ nz¥h� �dgjp
a�gjiD^di]o�¦  » ¡ É
= È iDnz¤)� ÊGË ©:Ì � ^�`FaFbr^dcrcefhgji�¦ F¾�¡ � ¢ n�Í@ÎL¸ & qWiDn È iFnz¤ ° Ä=n�� �Ogjp
a�gjiD^di]o�¦LTj¹zºFR FÅ�¡ ©�© Ä

=
° Ä�¥
\
nz¥¨�Æ�¡ ºF��[dº¨� �¡ � ¢�É

==
¸ & Tj¹zºFR¨�¨H¡ � ¢ È iDn�¤r¥ iHË ÏF¥ Ä ° � �dgjp
a�gjiD^di�o�¦mTj¹zºFR¨�¬�¡ ©�© Ä
=
É �dor�UqWs ± brqWi��Ds²qWbrf o�³�¤�br^d��^dbr^OiD�O^O�Sq�oe^]� ° ¦¨ ¯ ¡ ºD��[Oº¨�µH¡ � ¢ n

==
¸ & Tj¹zºFR¨�·�¡ � ¢ È iDnz¤ Ì a Ì � �dgjp
a�gjiD^di�o�¦LTj¹zºFR¨ » ¡ n

= Ð¨�¾�¡ ºF��[dº¨�Å�¡ n
= &¬�Æ�¡ ºFR�Z*� ¢¬G �¡ ºFR�Z*� ¢¬z¨H¡ ©�©

=
cevDf ��oO¤ ©�© � br^���^dbr^diD�d^Y�=qWoe^j� ° � ¿@� n�¦)Ñ¬�¬�¡ ºDR�Z*� ¢¬ ¯ ¡ ºFR�Z*� ¢¬zµH¡ ºFR�Z*� ¢¬�·�¡ ºDR�Z ¢�£ V¬ » ¡ � ¢�É Í@ÎL¸ & TW¹zºDR¬�¾�¡ � ¢�©�©

== « Tj¹zºFR¬�Å�¡ ©�©
=
b)^���^db)^OiF�O^Y�Sq�oe^¯ Æ�¡ ºFR�Z*� ¢¯  �¡ ©�©

=
���D�D��i]or^Ob)�jqWs�´<�)¤ ©�© � ^�`FaDbr^dcecrfhgji�¦¯ ¨H¡ ºDR�Z*� ¢¯ ¬�¡ � ¢�©�© Í@Î « TW¹zºFR¯�¯ ¡ � ¢ ��ce�Sq�or^]¤ ©�© ¦:TW¹zºFR¯ µH¡ �Sq�or^O�

=
©�©¯ ·�¡ ºF��[dº¯H» ¡ �H^dbrfhg�nU�
=
©�©¯ ¾�¡ ºFR�Z*� ¢¯ Å�¡ ��iDc)o�qWi]oe��fhc)oY� qWaFa�^diDnz¤ ©�© ¦µ�Æ�¡ ºDR�Z*� ¢µ� �¡ ºFR�Z ¢�£ Vµ�¨H¡ � ¢ Ð Î:sh^Oi�¤���iDc)oeqji]oe��fhcro�¦�ÎuÏ
qWiDn È iDn�¤ Ì � Ì � ^�`FaDbr^dcecefhgjiU¦:TW¹zºFRµ�¬�¡ � ¢ sh^diz¤���iDcroeqWi�oe�zfhcro�¦

== Ò TW¹zºFRµ ¯ ¡ ��iDc)o�qWi]oe��fhc)o
=
¼ Ì ¼ ��iDcroeqji]oe��fhcroO¼ Ï�½�� ��iDcroeqWi�oe�zfhcroO¼ & ½h½ Ì ½µ�µH¡ ºD��[Oºµ�·�¡ � ¢ ��iFcroeqWi�or��fhcroO¼ Ï�½�Í:a�n0TW¹zºDRµ » ¡ ��iDc)oeqji]or��fhcro
=
¼ Ì ¼ ��iDc)o�qWi�oe��fhc)oY¼ Ï�½�� a�nF½ Ì ½µ�¾�¡ ºF��[dºµ�Å�¡ ��iDc)oeqji]or��fhcro

=
¼ Ì ¼ a�nz� ��iDc)o�qWi�oe��fhc)oY¼ Ï�½h½ Ì ½·�Æ�¡ ºFR�Z*� ¢·G �¡ ºDR�Z*� ¢·z¨H¡ ºFR�Z*� ¢·�¬�¡ b)^�oe�Db)i���iFcroeqWi�or��fhcro
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DateP
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g

ë=ì,ä³ç7éÂë=î/éÂê$î6äñç)ìõçv�Zä
ëúí³ä'ë-æ!å�æóé�ü-ô:ä!ð³¸<ô)ì´ðZäñü!å*ä!ê<ô)ðZä�å/é�ç:ä!çöí���ê)é�í³äøç)ì

PeriodP
�

• ë/é�ë�¼-ðÂæ¼ì�*àéÂë=î/ì�ô)ê7æÌç7ì�ð�æ-ëñç)æ-ë5~�ä�ðÂæ-å=ì+ëC�xÔ+ë î*ì�ì+ëýì+ð[¸<ô)ìVî*æ-í³ä!å=ì+íóæ-ë
è+æ!í³æ¡�Ñì+è � äóç7ìûå=ì/�Ñì�å/ì+ê7è+éZäS�#ë

• ë/é«ê7æóì�*àéÂë î*ì´ê)éÂê7ü-ô)ê)æýç)ì�~\ô)ì+ðt~-ì −1 µ�àé«ì�*7é�ë=î/ìûô)ê)äÕ$ ì+ê
component

w

• ë/é_ì�*àéÂë î*ì
DateP

ëÓðÂäiç)éÂë î6ä!ê7è+éZäöäöðÂä
pd

ì+ësç)ìñíóì+ê)æ!ësç)ì÷ë/éÂì�î*ì÷ç)éZä�ë
ç)ì�~àô7ì+ðt~-ì

DateP
�

• ì+ê�æ!î/å/æýè,ä�ë/æóç)ì/~\ô)ì�ð�~-ì
pd

µ
�àéNì�*7é�ë=î/ìÓô7ê:ä¬� ì+ê

component
w�ì+ê$î*æ-ê)è�ì+ëöì+ëiô)ê:ä§�Ñì�è � äþå=ì+ðÂä�î*ét~�äÌäÌô)ê
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pd

µ
áøÈ;ÚÜÙu;VÈÑÎ�Ù\ÇÖ.�È Å Ê×3

cadena 4 À65 ô)ê7è+é�¼-ê�¸<ô)ì´î/å*ä�î*äñç)ìûç)é�ë/è�ì+å=ê)éÂå�ë/é«ì+ð � ä ´)ðZä!ê$î*ìsë/ìûå=ì/�:ì�å/ì
ä�ð«ò)å=ì+ë=ì+ê$î*ì>�Xò:ä!ë/ä!ç)æóæ5�Ñô7î*ô)å=æ#µSP¡ë��«ò)ô7ì+ëNä!ê:ä�ðÂé�£,ä

cadena
ë4w

ë/é«ì�*àé�ë=î*ì�Ø ç7ì/~\ô)ì+ðt~-ì_Ø|�
ë/é«ì�*àé�ë=î*ìªâ ç)ì�~\ô)ì+ðt~-ì´âC�
ë/é«ì�*àé�ë=î*ìûÊþç7ì/~\ô)ì+ðt~-ìøÊ{�
ë/é«ì�*àé�ë=î*ì�$ ç)ì�~àô7ì+ðt~-ì2$+�vë
ì+ê�è+ô:ä�ð�¸<ô)éÂì�å�æ!î*å=æýè,ä!ë=æ³ç7ì/~\ô)ì�ð�~-ì −1 µ

ÙûÙ<Î�ÚÔÆ)ÏGáõÈGÚÌÙ�3
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Fidel Castro destituye a Robaina en Exte−
riores, en un clima de vuelta a la línea dura y ortodoxa
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Yeltsin desata una nueva crisis al desti−
tuir al ’zar económico’ a los tres días de nombrarle
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Los primeros ministros de India y Pakist−
án hablan por teléfono para rebajar la tensión
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’Fui allendista a mucha honra, pero mi m−
undo es distinto al de Allende’
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El último gesto de paz
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Israel dice a sus aliados del sur de Líb−
ano que no les abandonará tras la retirada de sus tropas
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Francia trata de retrasar la negociación−
 de un pacto comercial de la UE con América Latina
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El Parlamento yugoslavo debate el plan d−
e paz
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La OTAN anuncia que la fuerza de paz est−
á lista para actuar ’  en unos días  ’
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Alemania intentará lanzar el Pacto de Es−
tabilidad para Europa del Sur
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Thabo Mbeki,  nuevo presidente electo de−
 Suráfrica
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Sharpeville, entre el recuerdo    y la e−
speranza
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�|÷�j��3��÷�j�ù��3�zäZê éäeäZã�îC½
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»�=�ç�è�µ|ðPç�í�ã�æPçºæ>�öéä åTSOñ�ì+åÍã'ï3ç�ë"åÍìÃê ìÃæPã'ç�î�ê"ë"ç�æPãä¾þ�ç�í�µgé�ä�ëZç�èÃçA?�é�î�ê ç�äU·
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ÔrÕpÖ ~b{�}d×sØÿ~�ÙCÚ�Û°�´?�ç�î�êZYVì+åÍç ÿ è+ò�ã�ëZìÃêµPå/�
ÜzÝ�ÞaÞTß�ßCß�à�ä

pdi á F i á threshold á gap á maxdistâ
pdi ã ô1ö�ä1çéè<7aæXøfèãú�÷`ê�æXø/ì£å F i ã çéèãýføCú�5�ì¥ù�øfõ)æg7mø/ìgêFøfè{4 ì ìm÷�øfèéøfèãìgýÆå threshold ã çãú�æPìgý/ø�5!õ/ì�:�ö�ìm÷@7�ç5pú�õ-æWõ/ìmçãì�è�æX÷�øzøfè{4 ì`ìm÷�øfèéø²ç�å

gap ã 4WæTù�è{4Fö�4Kê�èãý/ø)æX÷@7gìZä	ìmø²æPìgìm÷Hõ/ìmçãì�è�æX÷�øzøfè{4 ì`ìm÷�øfèéøfèãìgýPå
maxdist ã 4WæTù�èË49ö�4 ê�æ*ç�ýWéØê�èãýfø)æX÷@7gì`ä	ìmø²æPìgìm÷Ëø²æPúëô1õ/úaù�è{4WæXçRê�æXø/ìgý�ê

ë ß@ì�ÚKßCß�à�ä
EventT imeí�î

[D ï Dates,D ï Intervals] = ExtractDatesIntervals(F i)� î â å�ô1çéèéø
F i èé÷Qø²æPúP8�æ�ý¹8Zø)æ�ä1çãìgý ã ê�æXø)ìQ5!õ/ì�:�ö�ìm÷@7mèãìgýZð D ï Dates ñ áæX÷�êZèé÷�ø/ìmõ¹è�æXç35!õ/ì�:]ö�ìm÷@7mèãìgýZð

D ï Intervals). êòmîÆó²ô ÞWß@ì1ì
[f1, f2] ∈ D ï Intervals ß ôõ î Ú ó

dayDistance(f1, f2) ≤ maxdist
Þ�ö�÷jÝ

øsî æ�ê1êZø/ú
D ï Dates

æXçéç�ê�æXø)ìmýÈä	ìmø²æPìgìm÷
f1
æX÷�ê

f2ùmî ê1ìmçãìmø/ì
[f1, f2]

5!õ/úg4
D ï Intervalsú î ÷jìKà*÷

ûmî æ�ê1êZø/ú
D ï Dates

ø¹8�ì'ê�æXø/ìgý
f1
æX÷�ê

f2ümî ÷jÝ�ß©Ú ó
í%ý�î ÷�Ý	ß ó�ô Þ
í�íAî

F0 =′′
å
cont = 0

å
F1 =′′

å
FI =′′

å
FF =′′í � î(ó²ô Þ

F1 ∈ D ï Dates
ß ô

í%ò�î Ú ó
F0 ==′′

Þ�ö�÷jÝ
í õ î 7gú�÷�øfèé÷�ö�ì
íømî ÷jìKà*÷
í%ù�î Ú ó

dayDistance(F1, F0) < gap
Þ�ö�÷jÝ

í ú î
cont+ = D ï Dates[F1] ;FF = F1í%û�î ÷�ìKà*÷

í%ü�î
D ï Intervals[FI, FF ] = cont� ý�î
F0 = F1;FI = F1;FF = F1; cont = 0� íAî ÷�Ý	ß©Ú ó�i� î ÷jÝ�ß©Ú ó� ò�î ÷�Ý	ß ó�ô Þ� õ î

EventT ime = MostRelevantInterval(D ï Intervals,maxdist, pdi, threshold)� ømî â�þ ä1ø)æXèé÷Ã4 ú�ýføBõ/ìmçãì�è�æX÷�øBèé÷�ø/ìmõ¹è�æXçR÷�ìaæXõ
pdi

ê� ù�î Ú ó ÷�ú�ø
EventT ime

Þ�ö	÷�Ý� ú î
EventT ime = [pdi − 1, pdi]� û�î ÷�Ý	ß©Ú ó
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= � maxdist
ä"ç
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í�ã�î�ä"ç�í�ð�ê ìB?�éäA=Pï3ç�ëZåfì½ê ìÃç�îPæ�ã$µ|ð�ç�í�ãäVæPçkê�é�åTé���ã'åTSOñ�ìÃåÍãxæPç
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ò�ã�ëZìöéîPã��@�zî ç�äZê"çkåfã|æ�ç�è+ãØäZçkæPç�,gîPç�îÙè+ãätïPðPî�ê ã�äA=�ìÃî�ê"ç�ë%?�éè+ãä � æPð�ë éí�ì+ã�î�ç�ä�æPçóðPîTåfã|æ�ã
ä"ìÃåfìÃè+é�ë é�è�æPç�è\¿¾éï>�½ê ðPèÃãDÁ�=�í�ã�îÄè+é'è+ìÃåÍì ê�é�í�ì-��îTæ�ç � ðPç�ä"ãè+ã�ä"ç�ï3ç�ë"åÍìÃê"çºéè+åféí�ç�îgé�ë ç�äZê ãä
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Vkç5ç�äZê ç5åfã|æPç�è+ã�æPç�äªê�éí�éî>æPã�äÍã�ï3ç�ë"éí�ìÃã�îPç�ä�ê ç�åÍï3ã�ë"éè+ç�ä � ðPç5ï3ç�ëZåfì½ê ç�î é��PäZê"ë éç�ë
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æPç�þ�ç�í�µgéäA=#u�äªê�éä�ä"ã�îC½

trans v date(T,g) = [T1, T2]
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�zäZê éÍãï3ç�ë é�í�ìK�î5éj�PäZê"ë éçlðPî�ïPð�î�ê ãfé�í�ðgé�è � ðPì+ç�ëVò�ë é�î|ðPè+éë"ìÃægé�æC�>I�ã�ë�ç¹¸Zç�åÍïPè+ã>=
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abs([T1,T2],g) = [begin(trans v date(T1, g)), end(trans v date(T2, g))] ��zäZê éxãï3ç�ë é�í�ìK�îTéj�PäZê"ë éçeðPîfì+î�ê ç�ë%?�éèÃãØéØí�ðgéè � ðPìÃç�ë
ò�ë"éî|ð�èöéëZì+æPéæ
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ë éèÆVkã|í�ð�åfç�î�êU±�ç�ê"ë"ì+ç�?�éèÆ��é�îPò�ðgé�ò�çs»*��Y&V ±[�ýê ìÃç�îPç�í�ã�åÍãÙï�ë"ã�ï	��äZìÃê ã ëZç�í�ð�ï3ç�ë é�ëlìÃî�þ�ã�ë¾R
åTé�í�ì-��îÿæPçTè+ãäxæPã|í�ðPåfç�î�ê"ã�ä�éè+åféí�ç�îgé�æPã�äØç�î ðPîgéc��ìK�PèÃì+ã�ê ç�í%é�æ�ì+ò�ì½ê�é�è
ï3ãë'í�ã�î�ê"ç�îPìÃæPã>=
ç�äªê ë"ð�í�ê ð�ë é � ��ãTï3ã�ëeïPëZã�ïPìÃç�ægé�æPç�äeê"ç�åÍï3ã�ë é�è+ç�äA=gæPçxåÍã|æPã � ðPç'èÃã�ä�æPã|í�ð�åfç�î�ê ãäóë"ç�í�ðPï3ç*R
ë éæ�ã�ä�äZçÄã�ëZæPç�îPéîCä"ç�ò��PîýäZðýã�ëZæPç�îCæPçÙëZç�è+ç�?�éî�í�ìöéX�´�zîýð�îgé$í�ãîPä"ðPè½ê�é�ï3ã�ë�ç�äªê ë"ðPíiê ðPë"é
ä"ç�ï�ðPç�æ�ç�îAç�ä"ï3ç�í�ì-,gí�éëÍë"ç�äZê ëZì+í�í�ìÃã�îPç�ä � ðPç�æ�ç��3ç�î í�ðPåÍïPèÃì+ë'èöéä�ç�äZê ëZðPí�ê"ðPë é�äfæPçÄè+ã�ä�æ�ãjR
í�ðPåÍç�î�ê ãäÍã ��ì+ç�îýëZç�èöé�í�ì+ãîPç�ä�æPç�í�ãåfï3ã�äZì+í�ìK��îC�´��éäÍí�ã�îPäZðPèÃê éäÍï3ãë�ê"ì+ç�åfï3ã�ï3ç�ë"åÍìÃê ç�î
ä"ç�è+ç�í�í�ìÃã�îgéëzæPã|í�ð�åfç�î�ê ãätí�ð � élþ�ç�í�µgélæPçeìÃîPä"ç�ë"í�ì-��î � ��ãØï3ç�ë"ìÃã|æPãlæPçeäZðPí�ç�ä"ã'äZçeç�îPí�ðPç�î�ê ëZç
ç�î�ðPî�æPç�ê"ç�ëZåfìÃîgéæPã�ë éîPòãÍæ�çlþ�ç�í�µgéä��
�zè9þ�ã�ë"åfé�ê"ã�ç�î/Y&V ±[�næPçlðPîgé�í�ãîPä"ðPè½ê�é�ê ìÃç�îPç�èöé'þ�ã�ë"åfé�½
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±,JA÷jß²FH³�L�ß ô ë ÷!´¶µ@Ý�ÞzFH³�L
contains(obj.[proj], IRE, Rel)


8·¸X�TS¹�U�4Z[V\!R9a»º½¼�
	[bP¾UW\�XE7ba�\xP9UW·¿R.X^YW[À¼¡º
P9agäWT9[sUW\c7ba�\�Á�UW\!R9a»Yx[À]�X�·¯X�äWT.X�P 7V·¯X*è�[tÂ«Ã�Ä�Å�c

pP9R.X;[hÆ�]WT9[bP9`���\^P9[Ç[�è�X�·¿È�X;P9agäxT9[Ç[V·�R9[hÆ�R9a;`¿\�é
7V·¿UW`�YWa;[V\sUW\Éagä�ÁS[VR9a$ð

obj ñ a6[V\sUW\�X¾]WT9a�çe[�7é
7V`���\ÊYW[V·/agä�ÁS[VR9a@ð

obj.proj ñ c8
pP9R9[É]WT9[bY�`<7ËX�YWa
[bP;7V`�[VTSR9aZPS`K[h·Kagä�ÁS[VR9aZP.X�RS`�PW5�Xg7b[*·¯X�[hÆ�]WT9[bPS`���\
7ba�\�UW\�XAT9[V·�[�è�X�\@7V`¯X�PSUx]_[hT9`¿a�TÇX

Rel
c

o1.proj comp o2.proj

8·�è�X�·�a�TÇ]WT9a�çe[�7VR.X�YWa�YW[V·%agä�Á�[VR9a

o1
[bPz7Vag4 é

]�X�T.X�YWau7ba�\Ì[V·AYx[
o2

cÇ
8·�a�]_[VT.X�YWa�T
comp7bag4�]�X�T.X¶RS`¿]_a�PÉX�R9�g4�`<7ba�P�YW[ÍYxX�R9a�P�ð¬[�c ¹xc

= á
<> á > á < á cbcbc ñ c

in(o1, o2, [Position]) Î `x[V·�agä�Á�[VR9a o2
[bPSR.Ï*`¿\@7V·¿UW`�YWa¾[V\Z·¯X¸Á�[VT.X�T¾:!UW¯X

YW[È7bag4�]_a�P9`<7h`���\ÉYW[
o1
á [V·x]WT9[bY�`<7ËX�YWa6YW[�è�Ux[V·Ëé

èe[!èe[VT9YxX�YW[VT9aWc8
8·ÐR9[VT¾7b[VTÀX�TS¹�U�4Z[V\!R9aÑ]WUx[bYW[
UxP.X�T9P.[A]�X�T.X�`¿\xY�`<7ËX�T,·�X�]_a�PS`<7V`���\¶Yx[h·Qagä�ÁS[VR9a
o2

[V\,agä�ÁS[VR9a�P�7ba�\Z7bag4�]_a�\x[V\!R9[bP�46UW·¿RS`{è�X�·¿U�XAé
YWa�PËc

Ò I?L�ß²J ô .NM10�ON�8T9[bY�`<7ËX�YWa�PpYW[�Ó6Ô?Ô²ÕKÔ²Ös]�X�T.XÇ·¯X�PC7ba�\xY�`<7V`�a�\x[bPQ[bPSRSTSU@7VRSUWT.X�·�[bPÿç6YW[
7Va�\�R9[V\W`�YWaWc

�zèkëZç�äZðPèÃê éæPã æPç�ç�äZê é í�ã�îPäZðPèÃê é ç�äÙðPî í�ã�î�¸ZðPî�ê ã æPç�æPã|í�ðPåÍç�î�ê ã�ä � ðPç$ä"é�ê ìÃäZþÊéí�ç�î
èöé�ä�ëZç�äªê ë"ìÃí�í�ì+ã�î�ç�ä�æPçÄè+é�í�è+SðPäZðPèöé

from
=¤èÃã�ä�ïPë"ç�æPìÃí%éæPãä�æPçÙèöé�í�èöS�ðPä"ðPè+é

where � èöé�ä
ïPëZã � ç�í�í�ìÃã�îPç�äeê"ç�åÍï3ã�ë é�è+ç�äVæPçlèöé�í�è+SðPä"ð�èöé

at
ä"ã��Pë"çlç�è9ê"ì+ç�åÍï3ã�æPçlì+îPäZç�ëZí�ìK�îC�

�zî'è+é�í�èöSðPäZðPèöé
from

=�éæPç�åTSä�æPç�äZç�è+ç�í�í�ì+ã�îPéë�èöéVïgéëZê"çtæPç�è�ç�ä � ð�ç�åfékæ�ã�îPæPçtä"ç�æPç�ä"ç%é
ë"ç�éè+ì-J%é�ëºèöéÙí�ã�îPäZðPèÃê é�=HäZçÍïPðPç�æPç�înç�ä"ï3ç�í�ìB,gí%éëØè+éä�ë"ç�äZê ëZì+í�í�ì+ãîPç�älä"ã��Pë"çÍè+éÙç�äZê ëZðPí�ê"ðPë é�æPç
è+ãäØæPã|í�ðPåÍç�î�ê ã�ä'é5ë"ç�í�ð�ïsç�ë éë'åÍç�æPìöéî�ê ç�ê"ë é � ç�í�ê"ã�ë"ì+éä�=�ï3ã�ëxç¹¸Zç�åÍïPè+ã�½Ø× �ÎjÍKÌ É ¨�§ |!}��W�� Ì É Ìb§ |
ÎOÅ¾{W����
�zî5è+é�í�èöSð�ä"ðPè+é

where
ä"çØç�äZê é��Pè+ç�í�ç�î5èöéäVæ�ì+äZê"ì+î�ê�éä¾í�ã�î�æPì+í�ì+ã�î�ç�ä�äZã��PëZçÃ½

è+éäVëZç�èöé�í�ìÃã�îPç�äVí�ã�åÍï3ã�ä"ìÃí�ì+ãîgéèÃç�ä¾ç�î�ê"ë"çlæPã|í�ð�åfç�î�ê ãä$·d?�ç�ëVê�é���èöé�õX�BÂm»�=
ç�èHí�ãî�ê ç�îPì+æ�ãÍæPçlè+ãäVæPã|í�ðPåÍç�î�ê ãä$·d?�ç�ëVê�é���èöé�õX�BÂm»�=
èÃã�ä�é�ê"ë"ìK��ð�ê ã�äHê ç�åfï3ã�ë"éè+ç�ä�æPç�è|æPã|í�ðPåÍç�î�ê ãä`·d?�ç�ë�ê�é��Pè+éóõX�Ù°�»��mY�ã|æPã�ä�è+ã�ä�ï�ë"ç�æ�ì+í%é�æPã�ä
ê"ç�åÍï3ã�ë é�è+ç�ä¾ä"çlçA?�é�èK�géî�é�è+é�ò�ë"éî|ð�èöéëZì+æPéæÙæPçlæ>�+éä��

�eî�ç¾¸Zç�åÍïPèÃã�æPçlí�ã�îPä"ð�èÃê�éEY&V ±[�nç�äA½
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±¾J�÷�ß%FH³�L�ß ô Ú ÷�ÛÿÝ?FH³eFHÜ�Ý
Ý�ÞËßjà�á¯â9àbãhßjâbäHå!æ�ç�è

x ∩ y 6= ∅Ý�ÞËßjà�á¯â9àbãhßjâbäHå!æ�çbæWé!è `¿\!R9[VT9P9[�7VR9P�ðêX�äxPAð'Æ á ¹ ñ á X�äxP�ðKç á ¹ ñ¹ñâSßSë�á¯ß½â�ì9í�àhîêïeá¯à�äHå!æ�ç�è
begin(x) < begin(y)âSßSë�á¯ß½â�ì½ëËîHß�à�á�äHå!æ�ç�è
begin(x) > begin(y)í�àhîêïeá¯àhì�âbð�ëeÞ�ä�ã�æWå!æWç�è
begin(x) < (begin(y)− c)ëËîHß�à�á¿ì�âbð�ëeÞ�ä�ã�æ�å!æWç�è
begin(x) > (begin(y) + c)Ý�ÞËßjà�á¯â9àbãhßjâ�ìêñ/Ý ß ò�Ý�Þ�ä�ã�æ!å!æ�ç�è
end(x) ≥ (begin(y)− c) ∧ end(y) ≥ (begin(x)− c)í�àhîêïeá¯àhìêñ/Ý ß ò�Ý�Þ�ä�ã�æ�å!æWçAè
begin(x) < begin(y) ∧ begin(x) > (begin(y)− c)ëËîHß�à�á¿ìêñ/Ý ß ò�Ý�Þ�ä�ã�æ�å!æWç�è
begin(x) > begin(y) ∧ begin(x) < (begin(y) + c)

Ò IKL�ß²J ô .�MBw�O Î [�4ÀÏ�\!RS`<7ËX^YW[A·�a�P4]WT9[bY�`<7ËX�YWa�P,R9[�4�]_a�T.X�·�[bP,YW[Py6x*¼;� ã x [
y

P9a�\
YWa�PÐ]_[VTS`�a!YWa�P�R9[�4�]_a�T.X�·�[bP á ç c YW[V\xa�R.X;UW\&X;Y�UWT.Xg7V`���\ÍYW[ÇRS`�[�4�]_aWc

Å.|!§ |�¨�Ì&Î © Í ��Êmó ÍKÌ É ¨e§ |!ÎOÅ&Îx�?ô � §�õ Ê wDÎOÅA�
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Îxwe{Í¨ � wsÌ9Î É wOÅz} �x�8ö�|!õ�Í � ÷�|gÎWw Ê |�|�Ì É w�ú�ö¯�Kù���W�
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(*)�+,)�+6) ýÊþ�ÿ/B6n.=?�/D 58B 587^7.58B6�/>;���x5 lo¢ £ ¥

IRéë"é�ç�èVç�äªê ðPæ�ì+ãqæPçÄèÃã�ä�äZðPí�ç�ä"ã�äfã$ê���ï�ì+í�ãä � ð�ç5éïgéëZç�í�ç�î ç�î èÃã�ä�æPã|í�ðPåÍç�î�ê ã�ä�æPç
ðPîgé��Pì-�Pè+ìÃã�ê ç�í%éºæPì+òìÃê�é�è²=�ç�îÍç�ègåÍã|æPç�èÃã�Y[���PVP�P±>ä"ç�ì+î�ê ë"ã|æPð�í�ç�ç�ègí�ã�îPí�ç�ï�ê ãxæPç�í�ë�îPì+í�é��
�óîgé'��� � û�����ØäZçxæPçA,PîPç'í�ã�åfãÍðPîPéfí�ãè+ç�í�í�ì-��î5æ�çxæPã|í�ð�åfç�î�ê ãäóí�ãîúí�ã�î�ê ç�îPì+æ�ãTäZì+åÍì+èÃéë �ê ìÃç�åÍï3ã�äRæPçVä"ðPí�ç�äZãxí�ç�ë"í�éîPãäZ·Êä"ãèöéïPéæPã�äRãlí�ã�î�ê"ì+ò�ð�ã�ä�»�ç�î�þ�ðPîPí�ìK��î�æPçVð�îgé�æPçiê ç�ë"åÍì+îgéæPé
ïPë"ç�í�ìÃä"ìK�î � ð�çz?|ì+ç�îPç¾ægéægékï3ã�ëRðPîgéºò�ë"éî|ð�èöéëZì+æPéæC���>è+éäRí�ë%��îPìÃí%éäRä"ç¾è+ç�äzéäZã|í�ì+éóê�éåD�Pì'u�î
ðPî/Àg÷����¬ù��|ù°�|÷�������÷	��ù�= � ðPçxä"çxí%é�è+í�ð�èöé�í�ã�åfãÍç�è�ìÃî�ê"ç�ë%?�éè+ãÍå�
�ñ�ìÃåfã�æPçØè+ã�ä�ïsç�ë"ìÃã|æPã�äeæPç
ä"ðPí�ç�äZãTæPçlè+ãäVæPã|í�ð�åfç�î�ê ãä � ðPçlè+ã�äVí�ã�åÍï3ã�îPç�î��

�zîEY[���PVP�P±ýä"çQµgéî�ç�äªê�é��PèÃç�í�ì+æPãkí�è�
ðPä"ð�èöéä�ïgéë"ékè+éóçiñ|ê ë"éí�í�ìK�î�í�ë��îPìÃí%é�äÆ�géä
�îPæPãjR
ä"ç�ç�î'èöé�ï3ã�äZìK�PèÃçtí�éæPç�îgékæ�ç�ä"ðPí�ç�ä"ãä¤ïPë"ã|æPð�í�ì+æ�ã�äRéeïgéëªê ì+ë�æ�ç�ðPî'ä"ðPí�ç�äZã�ì+î�ì+í�ì+é�è�ë"ç�èÃçA?�é�î�ê"ç��
IRéë é5ò�ç�îPç�ë éë'í�ë��î�ì+í�éä�=�ðPîgé/?�ç�J äZçTã���ê ìÃç�îPç�înê"ã|æPã�äxè+ã�äØæPã|í�ð�åfç�î�ê ãä'æPçTèöé�í�ã�îPä"ð�èÃê�é
� ðPçeæPç�äZí�ëZìK�3çóéèPä"ðPí�ç�äZã'ãlê���ï�ì+í�ã>=�ä"ç�ë"ç%é�è+ì-J%éºä"ðTé�ò�ë"ðPïPéåfìÃç�î�ê ãlélïPéëZê"ì+ë¤æPçeäZðPätï3ç�ë"ìÃã|æPã�ä
æPçlä"ðPí�ç�äZã>�

�zè¾ë"ç�ä"ðPè½ê�é�æPã�æ�ç�é�ò�ë"ðPïPéë�è+ã�ä'æPã|í�ðPåÍç�î�ê ã�ä � ðPçÄí�ðPåÍïPè+ç�îCè+é�í�ã�îPäZðPèÃê é
R � í�ð � ã�äï3ç�ëZì+ã|æPã�äØæPçTäZðPí�ç�ä"ã$ä"çTç�îPí�ð�ç�î�ê ë éî í�ç�ëZí%éî�ã�ä�ð�ê ì+èÃì-J%é�îPæPã�èöé�òë éî�ðPèöé�ë"ìÃægéæ
g
=�í�ã�î�ä"ì+äªê ç

ç�î�ðPîgé���÷����g÷iû������°�|÷D��� � û������� � ðPçØæ�ç�îPãê éë"ç�åfãä�í�ãåfã>½

CHg
R = ((p1, O1), . . . , (pnOn))

·¬õX�BÂm»
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(*) ÷!J�L�ß ô J ±�L�ÞËJ ô Ý,+(÷�´ ) ô J�L@ì Ú ÷eÛCÝ²FH³eFHÜXÝ�ß�÷jì ) J�÷�ß%F'³eL�ß ôà.-�à�ÞËßhäSð�æ�é!è
intersects(x, y, g) abs(x, g) ∩ abs(y, g) 6= ∅

ãËëËâ9ãËë0/�à�äSð�æ&é!è
overlaps(x, y, g)

begin(abs(x, g)) < begin(abs(y, g))
∧ end(abs(x, g)) < end(abs(y, g))
∧ end(abs(x , g)) > begin(abs(y, g))â9à	132zà�Þzãbà�äSðeæ�é!è

meets(x, y, g) end(abs(x, g)) = begin(abs(y, g))ò�Ý à�á'ë�á¯ã�òbç!äSð�æ�é!è
during(x, y, g)

begin(abs(x, g)) < begin(abs(y, g))
∧ end(abs(x, g)) > end(abs(y, g))

Ò I?L�ß²J ô .NM54NON�8T9[bY�`<7ËX�YWa�PÐ]�X�T.X¾·¯X,¹�[V\x[VT.Xg7V`���\^YW[�P9[�7VUx[V\@7V`¯X�PÐYW[Q7hT.��\W`<7bX�P á x ç yP9a�\»RS`�[�4�]_a�P4YW[;PSU@7b[bP9aÉYW[6·�a�PÇagä�ÁS[VR9a�P4Ó,Ô²Ô?Õ?Ô?Ö®]_[VTSR9[V\x[�7V`�[V\!R9[bP
X;·¯Xa4�`�P¾4ÀXP7VT9��\W`<7ËX á ç g [bP�UW\�XA¹�T.X�\!UW·¯X�TS`�YxX�YÍR9[�4�]_a�T.X�·�c

¿¾éægéÄí�ë%��îPìÃí%éÄí�ã�îPäZì+äZê"çÍç�îqðPîÿí�ãî�¸ZðPî�ê ã5æ�çÍæPã|í�ð�åfç�î�ê"ã�ä
Oi � ðPîqïsç�ë"ìÃã|æPã�æ�çÍä"ð�í�ç�äZã

pi
�;IRéë"éÿè+éqòç�îPç�ë éí�ìK��î æPç5ä"ç�í�ð�ç�îPí�ì+éäTæPç5í�ë%��îPìÃí%éäA=tç�î Y[�U�PVP�P± ä"ç�µgéîAæPç�,gîPìÃæPã

í�ðPé�ê ëZãxïPëZç�æPìÃí%éæ�ã�äa·p?�ç�ëtê é��Pè+éØõX�¼Á�» � ð�çóã���ê"ì+ç�îPç�îÍä"ç�í�ðPç�î�í�ìöéä�æPçeí�ë��î�ì+í%é�ätí�ã�îfæPì+äªê ìÃî�ê�é�ä
í%é�ë éíiê ç�ë%�+äªê ì+í�éä¾ê ç�åfï3ãë éèÃç�ä��

¿¾é�ægé�í�ë��î�ì+í%é'ò�ç�îPç�ë"éægé�ï3ãë¾èöé'í�ã�îPä"ð�èÃê�é5÷�Ä÷iû�6�éò�ëZðPïgé�æ�ã|í�ðPåÍç�î�ê ã�ä¾ä"ìÃåfìÃè+é�ë"ç�ä � ðPçµgé���èöéî�æPç�èbåÍì+äZåfãºê"ç�åfé � í�ãjR�ã|í�ðPëZë"ç�îfç�îfç�ègê"ì+ç�åfï3ã>��¢�ì+îÍç�åD�géëZò�ã>=�u�äªê�éätîPãxëZç�ïPëZç�äZç�îXR
ê�é�îúèöéÍç�?�ã�èÃðPí�ì-��îúí�ã�îPí�ë"çiê�éTæPçxðPî�äZðPí�ç�ä"ã�=sê�éè � í�ãåfãfäZç'ïPë"çiê ç�î�æPç�í�ã�î�èÃã�ä76 � À8����ù9�Vç�î
Y&VaY�:�é�î�ãläZç�ë � ðPçVç�è�ðPä"ðgé�ë"ì+ãºí�ã�î�ã�J�í�éºê ãê éè+åÍç�î�ê ç�ç�è�ê���ïPìÃí�ã � ï�ðPç�æPélç�ä"ï3ç�í�ì-,Pí%éëzç�î�è+é
í�ãîPä"ðPè½ê�éfê ã|æPéäºè+éäóí%éë"éí�ê"ç�ë�ÃäZê"ì+í%é�äkä"ã���ë"ç�u�äªê çj�ÿ�zî$ë"ç�éè+ìÃægéæcµPé � �géäªê�éî�ê ç�ä�éîgéèÃã�ò��+é�ä
ç�î�ê ëZçlèöé�äVí�ë��î�ì+í%é�ä � è+ã�ä ê��ïPì+í�ã�äA= � é � ðPçØéåD�3ã�ä¾ì+î�ê ç�î�ê�éîÄéò�ëZðPïgéë¾æPã|í�ðPåfç�î�ê"ã�ä�äZã��Pë"ç
ä"ð�í�ç�äZã�ä�=3ï3ç�ë"ãÍçrñ�ìÃäZê ç�î5æPã�ä�æ�ìÃþ�ç�ëZç�îPí�ìöé�äVþ�ð�îPægéåÍç�î�ê�éèÃç�äVç�î�ê ëZçxéåD�3ã�äVí�ã�îPí�ç�ï�ê"ã�ä�½

ð�îfê���ïPìÃí�ãlê�éåD�Pì'u�îféòë"ðPïgéØèÃã�ätäZðPí�ç�ä"ã�ä � ð�çkä"çóïPëZã|æPðPí�ç�î í�ãåfãØí�ã�î�ä"ç�í�ðPç�îPí�ì+é'æPç
ð�îÿäZðPí�ç�ä"ã5ã�ë"ìÃò�ç�îC=9éðPî � ð�çÍu�äZê"ç�ê ë"é�ê ç�ä"ã��Pë"ç�æPì+äªê ìÃî�ê ãäºê"ç�åféä�=9ç�älæPç�í�ì+ë�ä"ç�ê ë é�ê�é
æ�ç�éò�ë"ð�ïgéëkæ�ã|í�ðPåÍç�î�ê ã�äºäZç�åÍç¾¸"éî�ê ç�ä�ç�î�ê"ë"ç�ä� � îPã ä"ç�åfç¹¸"éî�ê"ç�ä�éTðPîgé í�ã�îPäZðPèÃê é
,�¸"é � ðPçØæPç�ä"í�ë"ìK�3çlç�è9ê"ç�åfé�æPç�è9ê��ïPì+í�ã>�
ð�îgé í�ë��î�ì+í%éfä"ìÃç�åÍïPë"çØê ì+ç�îPç�éäZã|í�ì+éæPãTðPîcÀg÷����¬ù��|ùr�|÷7������÷	��ù�=3è+ã � ðPç�ï3ç�ë"åÍìÃê çxäZð
åféîPç¹¸Zã�í�ãåfã�ð�î5æ�ã|í�ðPåÍç�î�ê ãÍå�
äVæPç�è�ëZç�ï3ã�äZìÃê"ã�ë"ìÃã>�

�zîfî�ðPç�äªê ë"ã�ätç�äZê ðPæ�ì+ã�ä
çiñ�ï3ç�ëZì+åÍç�î�ê�éèÃç�ä<;��Hè+ì�='=��?>bä"çeã��Pä"ç�ë%?�é � ðPçeí�ãîfè+é�í�ãîPä"ðPè½ê�é�Y&V ±[�
÷�Ä÷iû�69îPã�ä"çØã���ê ìÃç�îPç�î�ë"ç�éè+åÍç�î�ê çºê��ïPìÃí�ã�äVæPçA�Pì+æ�ãÍïPëZì+îPí�ì+ïgéèÃåÍç�î�ê"ç�½

é � ðPç�è+éäóí�ã�îPæPìÃí�ì+ãîPç�äeê ç�åfï3ãë éèÃç�äeîPã ä"ãî$å�ð � ë"ç�äªê ë"ìÃí�ê"ì-?�é�ä � ægéî�èÃðPò�éëóé � ðPçèÃã�äØæPã|í�ðPåfç�î�ê"ã�äxí�ã�înï3ç�ëZì+ã|æPã�äØæPçfä"ðPí�ç�ä"ã�ò�ë éî�æPç�ä'éò�èÃð�ê ìÃîPç�îqæPìÃäZê ìÃî�ê"ã�äØäZðPí�ç�ä"ã�ä
ç�î5ð�î5äZã�è+ã�ò�ë"ðPï3ã�= �
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é�è+éÄæPìB,gí�ð�èÃê�é�æqï3ã�ëØïgé�ëZê çÍæ�ç�è
ðPä"ðgé�ë"ì+ã�æPçÍç�äZï3ç�í�ìB,gí%é�ëxê"ã|æPã�äØèÃã�älí�ã�î�í�ç�ï�ê ã�ä � ðPçëZç�èöé�ê�éî ðPî ê��ïPìÃí�ã>=¾ã ä"ç�é ðPî ä"ð�í�ç�äZã � ä"ð çA?�ã�èÃðPí�ì-��îC�<A�ç�î�ç�ë é�è+åÍç�î�ê ç�ï3ã�ë � ð�çîPã è+ã�äfí�ã�î�ã|í�ç � ç�ä è+ã � ðPç�ê"ë é�ê énæPç$és?ç�ë"ìÃò�ðgéëA= � ï3ã�ë ã�ê ë"ãnèöéæPãnï3ã�ë � ð�ç$èÃã�ä
í�ã�îPí�ç�ï�ê"ã�ä¤çA?�ãè+ðPí�ì+ã�îPéî'ç�î�ç�è�ê ìÃç�åÍï3ã>= � ç�äZê"ãºîPãkä"ç ïPð�ç�æPç ç�ä"ï3ç�í�ìB,gí%éëRç�î'ðPîgéóä"ã�è+é
í�ã�îPä"ð�èÃê�éX�j¢X��èÃãeë"ç�í�ð�ïsç�ë é�åfã�ä�è+ã�ä�æPã|í�ðPåÍç�î�ê"ã�ä�ëZç�èÃçA?�é�î�ê ç�äRéè�ê"ç�åféeç�ä"ï3ç�í�ì-,Pí%éæPãkç�î
è+ékí�ã�îPä"ð�èÃê�éX=ãºä"ç�éléèÃò�ðPîPãäRæPç¾è+ã�ä�æPã|í�ðPåÍç�î�ê ã�ä � ðPçVëZç�è+é�ê�é�î�ä"ðPí�ç�äZã�ä
ë"ç�èöéí�ì+ã�îPéæPã�ä
í�ã�î�ç�è9ê ç�åfé�æ�çØè+é�í�ã�îPäZðPèÃê é��

(*)�+,)j(4) lon.@:�CB*qED�£GFÐ�CB*qA791�þ��/=²n9ÿ/B 58Bm587¡C&n.5p@rqs1 3;5 791¡DÑ3;1*=²>;@:58BIH
C&1/D	58B >;B D�n.DWC&5p@:�:3;5<£JD

�zîAç�äZê énäZç�í�í�ìK�î ?�é�åfã�äféÿï�ë"ã�ï3ã�î�ç�ëfðPîgé µ�ç�ë"ë"éåÍì+ç�î�ê�éX=
æ�ç�îPãåfìÃîgéægé�+&É¼ÊLK'M ÷ONQP =
� ðPç'ï3ç�ë"åÍìÃê éÍéí�í�ç�æ�ç�ëºéÍè+ã�ä�æPã|í�ðPåfç�î�ê"ã�äkéò�ëZðPïgéæ�ã�äóï3ãëóäZðPäkäZç�åÍç¾¸"éî�J%éäeê ç�åfï3ãë éèÃç�ä�=
ð�ê ìÃè+ì-J�éîPæ�ã$ç�è£Àg÷����¬ù��|ù��|÷R���3��÷	��ù æ�çÄí%éæPé�æPã|í�ðPåfç�î�ê"ã>�6�
äªê�é�µPç�ë"ë é�åfìÃç�î�ê�é�ï3ç�ëZåfì½ê ìÃë

çiñ�ïPèÃã�ë éëVè+ã�äVæPã|í�ð�åfç�î�ê"ã�äeï3ã�ë�ä"ðPäeïPë"ãïPì+ç�ægéæPç�ä�ê ç�åÍï3ã�ë"éè+ç�ä�=géä%��í�ãåfãÍéîgéèÃìKJ�éë ê ã|æPãä
è+ã�ä ä"ð�í�ç�ä"ã�ä�ë"ç�è+éí�ìÃã�îgé�æPã�ä í�ã�îÄðPî ê���ïPìÃí�ã��>I�éë é�ç�è+è+ã!?�éåÍã�äVé�ëZç�ïPëZç�äZç�î�ê éë�í�ã�îÄæ�ì-?�ç�ëZä éä
ë"ç�ïPë"ç�ä"ç�î�ê�éí�ì+ãîPç�äP?|ì+äZðgéè+ç�äºè+ã�äkæPã|í�ðPåÍç�î�ê ãä�ë"ç�í�ðPï3ç�ë"éæPã�ä � éò�ëZðPïgéæ�ã�ä�ï3ãë�ç�è¤äZã�èöéïPé�R
åfìÃç�î�ê ã ê"ç�åÍï3ã�ë éèRæPç�ä"ð�äPÀg÷����¬ù��|ù9�Ã�|÷L���3��÷	��ù��ÿ�zäZê é�µPç�ëZë éåÍì+ç�î�ê�é äZçÃµgéÙí�ëZç%éæ�ã5í�ã�åÍã
ðPîgéTçiñ|ê"ç�îPäZìK��î�éè�åÍã|æPç�èÃãLY[���PVP�P±�=9é�ðPî � ðPç�ä"ç�ï�ðPç�æPç�éï�è+ì+í�éëóéTí�ðgéè � ðPì+ç�ëkäZì+äªê ç�åfé
æPçU±[ � ðPçlì+îPí�è+ð � é�ç�èHï3ç�ëZì+ã|æPã�æ�çØäZðPí�ç�ä"ãTí�ã�åÍã�åÍç�ê�é�ægé�ê ã�æPçlè+ã�äVæ�ã|í�ðPåÍç�î�ê ã�äA�

IRéë"éqëZç%éèÃìKJ�éë�ç�äZê�é�äfë"ç�ïPë"ç�ä"ç�î�ê�é�í�ì+ãîPç�äfò�ë
�,gí%éäÍæ�ì-?|ì+æ�ì+ë"ç�åÍã�ä�ç�è�ç�äZïgéí�ì+ãqê"ç�åÍï3ã�ë éè
ç�îCìÃî�ê ç�ë%?�éè+ã�äA= � é�ò�ë"ðPïPéë"ç�åfã�ä'è+ã�ä'æPã|í�ðPåfç�î�ê"ã�ä�ë"ç�è+ç�?�éî�ê ç�ä � ðPçÙä"çÙä"ã�è+éïgé�î ç�îCç�äZê ãä
ì+î�ê ç�ë9?�éèÃã�äfê ç�åÍï3ã�ë"éè+ç�ä�=�æPç$åfã|æ�ã � ðPç�ðPî æ�ã|í�ðPåÍç�î�ê ãCïPð�ç�æPç�ï3ç�ëZê ç�îPç�í�ç�ë�é å�
ä æPç
ðPîgéÙïgéëZê"ì+í�ìK��î�ä"ç�ò��Pîÿè+éÙæPð�ë éí�ìK��î�æ�ç�ä"ðqï3ç�ë"ìÃã|æPãÄæPç�äZðPí�ç�ä"ã>����éÙæPì-?|ìÃä"ìK�î$æPç�èzç�ä"ïPéí�ìÃã
ê ç�åfï3ã�ë"éè9ï�ðPç�æPçØëZç%éèÃìKJ�éë"äZç�æPçlæPã�ä�åÍã|æPã�äVæPì½þ�ç�ëZç�î�ê ç�äA½

¿ ã�î ïgéëZê"ì+í�ì+ã�îPç�ä�æPã�îPæPçkê"ã|æPã�ä è+ã�ä�ì+î�ê ç�ë%?�éèÃã�ätê ìÃç�îPç�îÙè+é'åÍì+äZåTélæPðPë é�í�ìK�îTê ç�åfï3ãjR
ë"éè�=�ã�äZç%é�åÍç�æPì+éî�ê"çºðPîPé�ïgéëªê ìÃí�ì-��î ëZç�ò�ðPè+éë æPç�è9ç�ä"ïPéí�ìÃã�ê"ç�åÍï3ã�ë éè²=|ç�îÄí�ð � ãÍí�éä"ã
ê"ç�îPæPëZç�åÍã�ä ðPîTSVUXWA×�Y Ö"Z�� Ø � ×9[�Ø]\^Y Z��3Õ �Q¿¾éægé¶�géëZë énæPç�èaµPì+äªê ã�òë éåféÿë"ç�ïPë"ç*R
äZç�î�ê éTðPîPéfæPì-?|ì+äZìK�îÄê ç�åÍï3ã�ë"éè�í�ã�îúðPîgéfæPçiê ç�ë"åÍì+îgéæPéÍò�ë"éî|ðPè+éë"ìÃægé�æC= � ä"ð�éèÃê"ðPë é
ëZç�ïPëZç�ä"ç�î�ê éqè+é�ë"ç�è+ç�?�éîPí�ìöé�æPç�è ê ç�åfé�ç�î þ�ðPîPí�ìK��î æPçÙè+ã�ä'æPã|í�ðPåÍç�î�ê ãä�ëZç�è+ç�?�éî�ê ç�ä
í�ð � ãfï3ç�ë"ì+ã|æ�ã�æPçØäZðPí�ç�ä"ãfä"çØäZã�èöé�ïgé�í�ã�î�ç�ä é�æPì-?|ìÃä"ì-��î ê ç�åfï3ã�ë"éè²�
O5ç�æPìöé�î�ê ç¾éòë"ðPïgé�í�ìÃã�îPç�ä�í�ã�î�ì+î�ê"ç�ë9?�éèÃã�ä�í�ãî�æPìÃäZê ìÃî�ê éä�æPðPë"éí�ìÃã�îPç�ä�=�åfç�æPìöé�î�ê ç�ð�îgé
æPìB?|ì+ä"ì-��î ìÃë"ëZç�ò�ðPè+éë!�géä"éægé�ç�îCèöé�éò�ëZðPïgéí�ìK��î æPçÙïgé�ëZê ìÃí�ìÃã�îPç�ä�í�ã�îPä"ç�í�ð�ê ì-?�éä � ðPçí�ðPåfï�è+ç�î�í�ìÃç�ëªê�éäóë"ç�äZê ëZì+í�í�ì+ãîPç�äA=sí�ã�åÍã�?�ç�ë"ç�åÍã�äkç�î�ç�èRé�ïgéëZê éæPãÙõX�_�>�a`X���zäZê"ç'ê ìÃï3ã
æPçÍéòë"ðPïgé�í�ìK�î�è+ãÙæPç�î�ã�åfìÃîgéëZç�åÍã�ä���� � û������= � é � ðPçÍí�éægéÄïgé�ëZê ìÃí�ì-��î$ë"ç�ïPë"ç�ä"ç�î�ê�é
ðPî ê��ïPì+í�ã$éè�í�ðgéè èÃçTï3ã|æPç�åÍã�ä�éäZì+ò�îPéë'ðPî ï3ç�ëZì+ã|æPã�æPç ä"ð�í�ç�äZã>=¤ê éè � í�ã�åÍã�ä"ç
æPç�,gîPçØç�î�Y[���PVP�P±U�
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�Hã�ä ð�ä"ðgéëZì+ã�ä�ä"ðPç�è+ç�îÙç�äZê éë å�ð � þÊé�åfìÃèÃìÃéëZì-J�éæPã�ätí�ã�îÙò�ë.
j,gí�éä � ðPçºå�ðPç�äªê ë é�îÙè+éxç�?�ãjR
è+ð�í�ìK�î5ê ç�åfï3ãë éè²=3è+éäóí�ðgé�è+ç�äkä"ãî$ðPîgéfþ�ã�ë"åféfäZç�îPí�ì+èÃèöéÍæPç�éîgé�è+ì-J%éëeè+éfì+î�þ�ãë"åféí�ì-��î � ðPç?�é�ë"ìöé�ç�î�ç�è9ê ìÃç�åÍï3ã/·Êç¹¸A�gçA?�ãè+ðPí�ìK��îÄæPçlè+éE�3ã�èÃä é�=�ïPèöé�îPç�ä�æ�çlê"ë é��Pé�¸Zã�=Pç�ê"ís»*�

O�ç�æPì+éî�ê"ç�ç�äªê�éä
ò�ë
j,Pí%éäA=�ç�ègð�ä"ðgéëZì+ãlïPð�ç�æPçóéîPéè+ì-J%éëRåÍç¾¸Zã�ë � í�ã�îÍåR
�ä¤þÊéí�ìÃè+ìÃæPéæ�èÃã�ä
æPã|í�ðPåfç�î�ê"ã�ä�ë"ç�í�ðPï3ç�ë éæPãäóï3ãë�ðPî�äZì+äªê ç�åfé����kä�²=Pä"ìHí�ã�îPã|í�çØéïPëZã�ñ�ìÃåTéæPéåÍç�î�ê çºí�ð�
îPæPã
ä"ç¡µgéÄïPëZã|æPðPí�ì+æPãÄðPîqä"ðPí�ç�äZã>=�äZçÍïPðPç�æPçÍæPç�ä"ç�í�µgé�ëØþc
í�ì+è+å�ç�î�ê ç�å�ðPí*µ�ã�älæPã|í�ðPåfç�î�ê"ã�älîPã
ë"ç�èöéí�ì+ãîgéæPã�ä�í�ãî¦u�è � éîgé�è+ìKJ�éë�ä"ã�èÃãqè+ãä�æPã|í�ðPåÍç�î�ê ã�ä � ðPç5ç�äZê	
�îAç�î èöéä�ïPéëZê"ì+í�ìÃã�îPç�ä
í�ç�ë"í�éîgéä
éè�ì+î�äZê�éî�ê ç ç�î�ç�è � ðPçVä"ç¾í�ë"ç�ç � ðPçVä"çzµgéºïPëZã|æPðPí�ìÃæPã�ç�è�ä"ðPí�ç�äZã>�@I�ã�ëRãê ëZã�è+éæPãkä"ì
îPã�ä"çºä é��3çºí�ð�
î�æPãEµgé�ã|í�ðPë"ëZì+æPã'ç�è�ä"ð�í�ç�äZã>=géîgéèÃìKJ�éîPæPãxä��èÃã�èÃã�ä ïPëZì+åÍç�ë"ãä æ�ã|í�ðPåÍç�î�ê ã�ä
æPçÙí%éægé$ïgéëªê ìÃí�ìK�î äZçÄïPðPç�æPç�æ�ç�ê ç�í�ê éë�åR
�ä�þc
í�ì+èÃåÍç�î�ê çTç�è¾ò�ë"ðPï3ã�æ�çÄæPã|í�ð�åfç�î�ê"ã�ä�æPç
ì+î�ê ç�ëhu�äxã)�PìÃç�î äZç ïPð�ç�æPç í�ã�îPã|í�ç�ë�í�ð�
î�ê ã�ä'ä"ðPí�ç�äZã�ä�ä"ã���ë"çTðPînê���ïPìÃí�ãúæ�ç�ê ç�ë"åÍì+îPéæPãúäZç
µgéî�ï�ë"ã|æPðPí�ì+æ�ã>�

�zî èÃã�äÙê"ë é��gém¸Zã�äÙæPçNY&VaYP=eï3ã|æPç�åfãä�ç�îPí�ãî�ê ë"éë�äZì+äZê"ç�åféä � ðPçqð�ê ìÃè+ì-J�éî òë
j,gí�éä
ê ç�åfï3ãë éèÃç�äTïgéë"é çrñ�ïPè+ãë éë èÃã�ä äZðPí�ç�ä"ã�äÄí�èöé�ä"ì-,Pí%éæPãä ï3ã�ë ç�èkä"ì+äªê ç�åféd;�¢Oe¾é�f'f�=hg�i.jkf�Â�=
¢Oehlnm�f'f���>²�X�^m�opl7l�qroQs�tkl�tks-�'m¡+&É¼Ê |�u É w�|kv ;_g�i.jkf�Â0>8w.jxs�m?y.jkm3y	l7i.j0qri.j0w.jkm3y	l�izjkmRjko{j¹¸�jxy.jk|ER
q{}'i.l�o~tkl���l�y��'qrsQtk}��rj��rmGw��rtkj0w.}��rj0y.jkt�y	l��r}�q{}'i&j0o7w�s�w�yjk|�l��rjkw�tki.s�y}Jjkm ;�¢Oehl'='=�>
|�jk�rs�l�m?y.j��rm�lc�rl�i.i.l����^o��'i.}�w.}'i��rjRt�l��rlc��l�i�il�jkwLi�jko�lnysB?'}�l�o�l�i.j0o�j�?nl�m�tkspl��rjRtkl���l
w.��tkjkw�}>= � opl o�}�mr�'s�y�r�R�rj�o�lD�rl�i.i.l�l���l�i�t�lLoplnwz��j0t*µ�lnwI|Ã��m�s�|�l � |R
���sQ|�l�jkm�o�l�wht0��l�oQjkww.j!µ�lnm�qr�>��o�sQt�l��r}�o�l�wImr}�ysQtks�l�i�j0��j0i.jkm3yj0w�l���s�t�µr}�w.�rt0jkw�}>�8�Eo�qr�roQwl�iIw.}��ri�j�t�ln��l���lni.il
l�q�lni.jkt0j*�rmC|�jkm@��tk}'m�opl�w�q�l�o�l��rilnw�tkoplg?'j � ��j�sQ�rjkm3ysB,�t�lnm�jko{y���qrs�t0} � o�}�wz��}Otk�r|�jkm3y}'w
� �rj*��}'i�|Rl�mRq�l�i�yj*�rjAuko²�r�^w�y.j*ys�q{} �rjPµ�jki.i.l�|�s�jkm3y	l�q{jki.|�sQy.jE}���y.jkmrj0i�oQ}'wzw.�rt0jkw.}�w<|�
�w
i.j0o�j�?nl�m3yjkwIm�l�i�il��r}�wIjkm&oplLtk}�o�jkt0tks-�'m � i.j0opl�t0s�}�m�l�ihoQ}'w��rsQw�ysQm?y.}'w�w��rtkj0w.}'wx��j0yj0t0yl��r}'wA�

E�FHG_IKJ�L�.�M5�#O"��T9��\W`<7ËX�PWé�yÐ`{4Z
8Æ�]x`ÙT��~��T9��\W`<7ËX�PWé�[�èe[h\�RËc

�^m�oplx�����ril~�X��b�w�jIq�i.jkw�jkm3y	l~oplnw�tki%�'mrsQt�l�w��'j0mrjki.l���l�w^tk}'m��`ÉËÊ K3M ÷ON�P � w.j�tk}'|�q�l�i.l�mtk}�m�o�l�w*tki��mrs�tkl�w��rjEY[���PVP�P± ��}'mr�rj�w.j¡µ�lCt0}'mrw��roQyl��r}�sQm���}'i�|Rlntks-��m¡w.}��ri�j�O®u��¢s�tk}
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jkmE¸��rmrsQ}��rjÃÂ�='='=���ysQo�s-Jkl�mr�r}��rm
threshold � ° � ��m gap = 1

jkm��&É¼ÊLK'M ÷ONQP ��O�sQjkm3yilnw
tk}'m�opl�whtki%�'mrs�tkl�w��rj�Y[���PVP�P±£qrl�i.j0tkj � ��j7w%�'o�}Lyjkm��3l�|�}'w��rm�w.�rt0jkw.}�¤"tk}'m&�`ÉËÊ K3M ÷ON�P�rjkw�tk�>��i.s�|�}'w7tk��l�yi.}�w��rtkj0w.}'w �rs�w�ys�m3y}�w~�r}'mr�rj�oQ}'w~�r}Otk��|�j0m?y}�w�i.j0opl�t0s�}'mrl��r}'w�tk}'m]tkl�R
��l�tki%�'mrs�tkl�l�qrl�i.j0tkj0m¥l�o�q��ro�w.l�i<w�}��ri.j�tkl���l�tki%�'mrsQt�l�����l�wxt0i�'m�s�tkl�w<}���yj0mrs��rl�w<w.}'m�½�º��Vl
}'q{}'w�s�tks-�'m¦qrsQ�rj�l�o^qri�jkw.sQ�rjkm3yj�|�j��¢s�t�lnmr} � �rj���s��3lCw.s6µO�>�{}���s�mrj0i.}&mrj0�'i.}&jkm,w.�,t�ln|¡Rq�l���lXºQ¤�º¼¿z}'mr|�}Otks-�'m�jkm'O®u��¢s�t0}�q{}'i<jko�l�w.j0w.s�mrlny}�l�y.s�i�}'w<�rj ��m��cl�|�}'w.}�qri.j0w.jkm3y	l���}'i�º�¤
º¼��l�§¢��jkoQyl��rj¡¢�l�oQs�m�lnwxw.}'oQsQ§Osplnm?ylRlrO®u��¢s�t0}>º�¤´º��^�ri.}�q�l � �Vl�ysQmr}3l�|Íu0i.sQt�l�q�l�t�y	l�i
nm¥jkm
_zilnw.s�o¨�rm�l�l�oQsplnm>J�l jkw�y.ilnyhuk�'sQt�l�q�l�i.l�j0o�w.s���o�}DMZM*©�ºB�
�x�rm � �rjE��jkw.t0i.s-�rs�i�jk|�}'w$tk}'m�|�
�w$�rj0yl�o�oQjIj0mRo�l�w$w.sQ�'�rs�j0m?y.jkw@w�jkt0tks�}�mrjkw�oplPµrjki�il�|�s�j0mXRy	l¡�`ÉËÊ K3M ÷ON�P ¤�l�§nl�m>Jkl�|�}'w � �rjCjkw�y	l¥mr}�wL§nl¥l¡q{jki�|�s�ysQi�o�l�w |�sQw.|�l�w7§'jkm3y	lm¸.l�w � �rjCoplµrjki�il�|�s�j0m?yl��rj�j���q�o�}'i.l�tks-�'m]�'i
���t�l��rjRo�}'w7y��'q�s�tk}�wX���«ªR¬	��«®¨¬	��;_g�i.j�fXÂk>X¤¯l�o�q{j0i.|�sQysQi

j��¢qroQ}'il�iho�}�w��r}Ot0�r|�jkm3y}'w�i.jkt0�rq{jki.l��r}'w<q{}�i�jko°w.sQw�yj0|RlL�rjU±I©	¤�l�q�l�i�ysQih�rj~w��rwIqri.}'q�s�j�R
��l��rj0wIyj0|�q8}�il�oQjkwA�

(*)�+,)c±,) ²<n9DWC&1¡��þ_��@:�:l�5p@rqs1/þ_�¡7

³¯l�i.l�o�lC�'j0mrjki.l�t0sK�'m���j��rmNµrsQw�y.}'�'iln|Rl�yj0|�q{}'i.l�o���sQ§Os��rsQi.j0|�}'w*j0o^jkw.qrl�tksQ}�yj0|�q{}n´
il�o � �rjRi�jkt0�>�ri.jRoQ}'w7q{jki�s�}O�r}�w��rj�w.�rt0jkw�}¥�rj�opl�tk}'oQjkt0tksK��m]j0mµ��mµt0}'m�¸��rm3y}��rj�qr�rm3y}'w
{fi}0≤i≤k

��jko�y	l�|�l��r}��rj�opl���il�m?�roplni.sQ��l��
g
¤ � l���i.�rq�lni.j0|�}'w�y.}¢��}'w�l � �rj0o�oQ}'w �r}Otk�O´|�j0m?y.}'w � �rj*tk�r|�qro�j0mCo�l t0}'mrw��roQyl IRE jkm�tkl���l qr�rm?y.}Lyjk|�q{}'i.l�o fi jkmC�rm�lLq�l�i�ysQtksK��m

Pi
¤O��}'i�|Rln��l7q{}'izl � �rjkoQo�}'w@�r}Otk��|�j0m?y}�wztk� � }!À"¬�¶��¸·k¹O·L¹¢¬<��º�»	¬	�9·<w�j*w�}'oplnq�l�j0mCj0o8qr�rm3y}yj0|�q{}'i.l�o

fi
�

¢¢jkl
divisiones(D, g) = {fi}0≤i≤k

jko�t0}'m�¸��rm3y}¡�rjRqr�rm3y}'w�yj0|�q{}'i.l�o�j0w l�opl���il�´
mO�ro�l�i.sQ��l��J�rj

g � �rj¡i.j0tk�>��i.jkmdjkoxjkw�q�l�tksQ}]yjk|�q{}'i.l�o<�rj�o�}'w�q{jki�s�}O�r}�wR�rj�w.�rt0jkw�}���jkotk}'mm¸��rm?y.}��rj~�r}Otk��|�j0m?y}�w
D
�

¼Ej���mrsQi.jk|�}'w jkozt0}'m�¸��rm3y}¥��j�q�l�i�y.s�t0s�}'mrj0w qrl�il��rm½t0}'m�¸��rm3y}¥�rj���}Otk�r|�jkm3y}'w
D ¾ ¤

� �rj7tk��|�qroQj�oplLtk}�mrw.�ro�y	l IRE w.}��ri.j~�rm�l��'i.l�mO��opl�i�s��rl��
g
tk}�|�}>½

Particiones(D, IRE, g) = {Pi}0≤i≤k con Pi = (DPi , fi, r
Pi)

·¸�X��°�»
�r}'mr��j�½

fi ∈ divisiones(D, g)
DPi ⊂ D ∧ ∀dj ∈ DPi rj,IRE > 0 ∧ etj ∩ fi 6= ∅¼Ej���mrsQi.jk|�}'w�opl�i�jkoQj0§nlnmrtks�l��rj~�rm�l�q�l�i�ysQtksK��mCtk}'|�}>½

rPi =
|DPi |

max(|DPj |)j 6=i,1≤j≤k
· rel(Pi)

¿�ÀOÁ0Â�Ã9Á9Ä�Å�ÆhÇ�È0É¸Á0Â�ÂXÇ�Ê¸Ç�Ë�Ê¸Ç�ÂXÇ�ÈkÉ¸Ì�ÈEÂXÇ�Í0Î�ÈxÏ�Ç�ÆhÁ0Â°Ð�Ñ�Â�É¸ÁhÇ�ÈEÒ�ÌhÂXÇ�Ä�Ä�Ñ�Ó0È ø�Ô Õ�Ô
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w�s�j0mr�r}
rel(Pi) =

∑

∀dj∈DPi (rj,IRE/|DPi |) +max(rj,IRE)∀dj∈DPi

2

��l�i.j0o�j0§�l�mrt0spl��rj��rm�l¡qrl�i�y.s�tksQÖ'm]w�jC}'×¢ys�j0mrj�l¡q�l�i�ysQi ��jkozqri�}'|�j0�rspln�r}��rj�opl�w�i.j�´
o�j�§nl�m�tksplnw~�rj�oQ}'w��r}Otk��|�j0m?y}�w7�rj�tkl���l�q�l�i�ys�t0s�Ö�m � jko^m��r|�j0i.}&�rj��r}Otk�r|�jkm3y}'w~�rj�o�lq�l�i�ysQtks�Ö�m°¤nq{j0i.}~×�l�o�l�mrt0j�l�mr��}~j0w�yjIqri�}'|�jk�rsQ}*tk}'m�jko�§�l�o�}'i¯�rj0o��r}Ot0�r|�jkm3y}~t0}'m�|�
��¢sQ|Rl
i.j0o�j�§nl�mrt0spl�ØO³¯l�il���l�i�|�l � }�i�q{jkw�}�l�oplnw�q�l�i�ys�t0s�}'m�jkw@tk}'m�|�
�w��r}Ot0�r|�jkm3y}'w0¤¢jko{§�l�o�}'i@�rj
rel(Pi)

w�j�|L�roQy.sQqroQs�t�l�q{}'i<jko�m���|�j0i.}��rj7�r}Otk�r|�jkm3y}'w<�rj�o�l�q�l�i�y.s�t0s�Ö'm � w.j�mr}'i�|Rl�oQsQÙkl�rs�§¢sQ�rs�j0mr�r}�q{}'i�jko�m@�r|�j0i.}�|�
��¢s�|�}L�rj7��}Otk�r|�jkm3y}'wI�rj�y}O�rl�wIo�l�w�q�l�i�ysQtks�}�mrjkw0Ø
�^o`µrs�w�y}'�'i.l�|�l¥��jkmrj0il��r}�tk}'mJj0w�y	lnw�q�l�i�ysQtks�}�mrjkw�q{jki�|�s�yj�l�o��rw���l�i.sQ}�i.jkl�o�sQÙ�lni��rm

l�m�
no�sQw.sQw�w.}�×ri.j<o�l�j�§'}'o���tks�Ö�m�y.jk|�q{}'ilnor�rjI�rm�y.jk|�l�¤'jkm � ��u<q{jki�s�}O�r}'w6µ�l~w�s��r}~i.j0o�j0§�l�m?y.j�¤
� j0o�mrsQ§'j0o��rj~i.j0o�j�§nl�mrt0spl��rj0o°yjk|�l�jkm&t�ln��l�qr�rm3y}�yj0|�q8}�il�oXØ
ÔrÕpÖ Y Z Ud×sØ,Y�ÙCÚQÚ�³¯l�i�ys�ys�}�mC�xo��'}�i.s�y�µr|
ÜzÝ�ÞËJ�L�ß²L�à�O

IRE á g á Dâ
IRE ã?Û Ux[VT¹ç°å g ã ¹�T.X�\!UW·¯X�TS`¿R²çrå D = {di}/di = (scodei, eti)

ã3Ü anÝVU3ÞZ[V\!R9P�ê
ë L@ìHFKß²L�à�O {Partitions}í�î

Q = ConsultaTDRL(IRE,D)
â
Q = {(di, ri,IRE)} º½¼�
oT9[V·�[�è�X�\!R�YWanÝVU3ÞZ[V\!R9P�ê

Õsî
P = [ ]òmîÆó²ô J

(d, r) ∈ Q
ß ô

õ î
(scode, et) = døsî
Points = points ï event ï time(et, g)

â PS]W·¿`¿R/Ràßx[¾[�è�[V\!RWé�RS`áÞZ[¾UxPS`¿\W¹ZRàßx[4¹�T.X�\!UW·�[
g
ê

ùmî ó�ô J
i ∈ Points

ß ô
ú î

P [i]+ = [(d, r)]ûmî ÷jÝ�ß ó�ô J
ümî ÷�Ý	ß ó�ô J
í%ý�î

Max = 0í�íAî(ó²ô J
i ∈ P.keys()

ß ô
í.Õmî

rel[i] = relevance(P [i],Max)í%ò�î ÷�Ý	ß ó�ô J
í õ î(ó²ô J

i ∈ P.keys()
ß ô

íømî
Partitions[i] = (P [i], i, |P [i]|

Max
∗ rel[i])í%ù�î ÷�Ý	ß ó�ô J
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ÔrÕ�Ö Y Z Ud×sØ,Y�ÙCÚ�â�±Ijko�j�§nl�m�tkj7�xo���}'i.s�y�µ�|
ã¯ä'å�æç�è¢ç�é0ê

List ë Maxì
List = {l} / l = (di, ri,IRE) í Max

î Æ�Ì	î9Ñ�Æ�Ì�Ò'Ê¸Ç�ÒaÇ�Ð�Ì�È�Ä�Ç�ï
ð ç�ñ�òQè¢ç�é�ê

Rel ë MaxíAî
maxr = 0 í suma = 0Õmî òQó |List| > Max

å.ô¢õ�äò�î
Max = |List|õ î õ�ä�è�òQóømî ópönæ
(d, r) ∈ List

è¢öù�î
suma+ = rú î òQó
r > maxr

å�ô�õ�äû�î
maxr = rü�î õ�ä�è�ò�óíýmî õ�ä�è�ópönæíAí�î

media = suma/|List|íÕsî
Rel = (media+maxr)/2

(*)�+,)ø÷*) ýÊþ�ÿ/B6n.=?�/D 3;5<>;B D�>;=²58D�1

¢¢srl�m�lno�s�Ùkl�|�}'w¯oQ}'w´µ�s�w�y.}'�'i.l�|Rlnw¯}'×¢yjkm�s��r}'w�tk}�m�jko�lno��'}�i.s�y|�}E�rj�o�l*w�jkt0tks�Ö�m�l�m3yj0i.sQ}'ik¤
}'×rw�jki�§�l�|�}'w$ù?�rj�y}O��}'w^o�}'w��r}Ot0�r|�j0m?y.}'w$ù?�rj&µ�l�×ro�l�m�w.}'×�i.jIj0o�|�s�w�|�}*w��rtkj0w.}�w.��jkoQjkm�jkmO´
tk}'m3yi.l�i.w�j jkm�q�l�i�ys�t0s�}'m�jkw<t0}'m?y.s��'��lnwkØ{³�}'ix}�y.i.}�opl��r}�tk��lnmr�r}Ry.jkmrj0|�}�wE�r}�wEq�lni�ysQtksQ}'mrj0w
tk}'m3ysQ�'��l�whúCmr}�j��¢sQw�yj~mrs�m��'ûrm&�r}Ot0�r|�jkm3y}�jkm�t0}'|Lûrm°¤r�'jkm�jkilno�|�jkm3yj�jkw<�rj0×rs��r}�l�ù?�rj
w.jcµ�l�×ro�l,�rj��r}�wRw.�rt0jkw.}�wC�rs�w�ys�m3y}'w0Ø@ü�l�|L×rs'ukm µrj0|�}'wR}'×rw�jki�§nl��r}µùO��j¡w.sEl���i.�rq�ln|�}�w
y}O��lnw�o�l�w*q�lni�ysQtksQ}'mrj0w*i�jko�j�§nl�m3yj0w~t0}'mrw.j0tk��y.sQ§�l�w~tk��ú3lCs�m3yj0i.w.j0tkt0s�Ö'm¥mr}�j0w�§�l�tký�l�¤¨w�j���j�´
mrjki.l¥��m�l¡w.jkt0�rjkm�tkspl¥�rj��'i.�rq{}�w��rj��r}Otk��|�j0m?y.}'wk¤¯�r}'mr�rj�opl�|�l9ú'}�i.ýpl&�rjC�r}Ot0�r|�jkm3y}'w
ù?�rjCq{j0i�yj0mrjkt0jkmJl�o�|�sQw.|�}���i.�rq{}¡i.j0oplnyl�m]jkoz|�s�w�|�}�w��rtkj0w.}rØ^�^m½jko�jkw�y.�r�rsQ}¥�rj�j0w�y	lnw
tki�Ö'mrs�tkl�w^t0}'mrw�jktk�¢ysQ§�l�w@ù?�rj`µ�l�×ro�l�m�w.}'×�i.jIj0or|�sQw.|�}*w��rtkj0w.}r¤3}'×rw.j0i�§�l�|�}�w$ù?�rjIt0}'m?y.s�j0mrjkm
�r}Otk��|�j0m?y}�w�t0}'|L�rmrjkw$ú�ù?�rjxw.j<jkmrt0�rjkm3yilnm�i.jko�lnys�§nl�|�j0m?y.j<l7q{}Ot�l7�rsQw�y	lnmrtks�l�¤3j0w�y}�mr}'w
q{jki�|�s�yj�l��'i��rq�l�i<opl�w<q�l�i�ys�t0s�}�mrjkw<ù?�rj tk}'m3yjkm��3l�m¡�r}Ot0�r|�j0m?y.}'wEt0}'|L�rmrjkw<ú�ù?�rj w.j jkmO´
tk�rj0m?y.i.jkm�lL�rm�l�tksQjki�y	lL�rsQw�y	lnmrtks�lLt0}'|�}�q{jki�y.jkmrj0tksQjkm3yjkwxlno°|�s�w�|�} �'i��rq{}rØr�^o°i.j0w.�ro�y	l��r}
��m�l�o��rj<jkw�y.}'wzln�'i.�rqrl�|�sQjkm3y}'w^t0}'i.i.j0w.q{}'m��rjEt0}'m�jko"t0}'mrt0jkq�y.} �rj�»�¶ � ®��¸».þ�ùO��jx�rj0�rmrs�|�}'w
jkm&oplLw.j0tktksQÖ'm��¢Ø���Ø��rØ
g�}'i�|RlnoQ|�j0m?yjR�rj0�rmrs�i�jk|�}'w�t0}'|�}

Colecciones
¤^l¥��m�l]�9¬	»�º"¬�®¨»��cþ,¹O¬�»�¶ � ®��¸».þ���¹O¬

º¢®���º�»	¬	�9·��'j0mrjki.l���l�w~l�q�lni�ysQiE�rj0o^l��'i��rq�l�|�s�j0m?y.}R�rj�oplnw*q�lni�ysQtksQ}'mrjkwE��jkmrj0il���lnw�q�l�il
�rmJt0}'m�¸��rm3y},�rj&��}Otk�r|�jkm3y}'w

D
¤^ùO��j�w��rq{jki.l�m��rm�§nlno�}'i��rj&i�jko�j�§nl�m�tkspl¥�r|L×rilno

βreli.j0w.q{jkt�y}�l opl7tk}'m�w.�ro�y	l
IRE

¤Oú�ù?�rj*�rsQw�y	lnm�|�jkmr}�wz�rj
gap

�rsQ§OsQw.s�}�mrjkw���j*�'i.l�mO��opl�i�s��rl��
g
Ø�g�}'i�|Rl�oQ|�jkm3yjj½

Coleccion(D, IRE, g, βrel, gap) = {(DCk , etCk , rCk)} ·¸�¢Ø�Á�»
�r}'mr��j�½
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DCk ⊆ D��}'w@��}Otk�r|�jkm3y}'w@�rj<�rm�l7t0i.Ö'm�s�tkl
Ck

¤3jkw�y	l�i.
�m���}�i.|�l��r}'w^q{}'i@l�ù?�rjkoQo�}'w$��}Otk�r|�jkmO´
y.}'wI�rj~o�l�w

Particiones(D, IRE, g)
ù?�rj~tk�r|�qroplnmC½

´@w�s
rPl > βrel ⇒ DPl ⊆ Ck´@w�s
DPl ⊆ Ck ⇒ DPl+1 ⊆ Ck

w�s�s
l�»

DPl ∩DPl+1 6= ∅ ∧ rPl+1 > βrel
Ö

×�» ∃Pm ∈ Particiones(D, IRE, g)), l + 1 ≤ m ≤ gap+ l

rPm > βrel ∧ ∀j ∈ [l,m] DPj ∩DPj+1 6= ∅

rCk =
|Ck|

max(|Cm|)m∈Coleccion(D,IRE,g,threshold,gap)

· rel(Ck)

rel(Ck) =

∑

∀dj∈D
Ck (rj,IRE/|Ck|) +max(ri,IRE)∀di∈Ck

2
etCk = [min(first(etj, g))∀dj∈D

Ck ,max(last(etj, g))∀dj∈D
Ck ] �

�
first � last ÂcÁ0È^Ò�Ì�ÂOÁ�Ë�Ç�ÊøÌ�Ä�Ñ�Á0È�Ç�Â?Ã9Ç���È�Ñ�Ã�Ì�Â¢Ç�È$Ç�Ò0ÆhÁ9Ã9Ç�Ò�Á�Ã9Ç�Ò0ÉXÑaÇ�ÆhË�Á ò�Ô ø Ë�Ì�ÊøÌ�Á��9É¸Ç�È�Ç�ÊOÇ�Ò0Ë�ÊXÑaÈ�Ä ÑaË�ÑaÁ� ��È�Ì�Ò?Ã9Ç^Å�È*Ñ�ÈkÉXÇ�ÊXÐ	Ì�ÒaÁ Ô
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ÔrÕ�Ö Y Z Ud×sØ,Y�ÙCÚ	��üVjk|�q{}'ilnoVA�i.}��rq&�xo���}'i.s�y�µr|
ã¯ä'å�æç�è¢ç�é0ê

IRE ë g ë D ë gap ë βrelì
IRE

î�
 Å�Ç�Ê �~í g î Í�ÊøÌ�È�Å�Ò�Ì�ÊXÑ�É �*í D = {di}/di = (scodei, eti)
î� Á9Ä�Å�ÆhÇ�È0ÉøÂ ï

gap
ì Ã9Å�ÊøÌ	ÉXÑaÁ�ÈxÇ�î�Ë�ÊXÇ.ÂXÂXÇ�Ã���Ñ�ÉXÏ*Í�ÊøÌ�È�Å�Ò�Ì�ÊXÑ�É � ÍEï

βrel

ì ÊXÇ�Ò�Ç�Ð	Ì�È�Ä�Ç�ÉXÏ�Ê¸Ç�ÂXÏ�Á�Ò�Ã'ï
ð ç�ñ�òQè¢ç�é�ê�� ì

C = {Cl}|Cl = (Dl, etcl, rcl) � [di] ⊆ D
ï

íAî
is � group = false; distance = 0Õmî
LP = partition(D, IRE, g) í Q = []ò�î ópönæ

(P, f, r) ∈ LP
ì
LP � Ã�Á9Ä Å�ÆhÇ�È0É¸Â°Ò�Ñ�ÂcÉ ë f ÉXÏ�Ç�É¸Ç�ÆhË�Á�ÊøÌ�Ò3Ë�Á�ÑaÈ0É ë r ËnÌ�ÊXÉXÑ�ÉXÑaÁ�ÈEÊXÇ�Ò�Ç�Ð	Ì�ÈnÄ Ç�ï è¢öõ î òQó

is � group == false
Ì�È�Ã

r > βrel

å�ô�õ�äømî
is � group = true; Docs = Pù�î
begin = p ; end = p; aux = [ ]ú î õ�ñ�é.õû�î ò�ó
is � group == true

å.ô¢õ�äü�î òQó
P ∩Q <> ®

Ì�ÈnÃ
distance < gap

å�ô�õ�äíýmî
aux = aux+ PíAí�î ò�ó
r > βrel

å�ô�õ�äíÕsî
end = p í distance = 0 í Docs+ = aux í aux = [ ]íòmî õkñQé.õí õ î
distance+ = 1í�øsî õkä�è�ò�óíùmî õ�ñ�é.õí ú î ì Ì�Ã�ÃxÌzÈ�Ç���Í�Ê¸Á�Å�Ë?ïíûmî

C[begin+′ −′ + end] = Docs í Docs = []íümî
is � group = true í distance = 0 í aux = [ ]Õ�ýmî ò�ó
r >= βrel

å�ô�õkä
Õmí�î

docs = [ P ] í begin = p í end = p í is � group = trueÕ0Õsî õkä�è�ò�ó
Õ�òmî õ�ä¢è�ò�ó
Õ õ î õ�ä�è�òQó
ÕAøsî õ�ä¢è�ò�ó
Õ�ùmî

Q = PÕ ú î õ�ä�è�ópönæ
Õ�ûmî òQó

is � group å�ô�õ�äÕ�ümî
C[begin+′ −′ + end] = docsòAýmî õ�ä�è�òQóò�í�î

Max = 0òkÕsî ópönæ
i ∈ C.keys()

è�öòAòmî
rel[i] = relevance(C[i],Max)ò õ î õ�ä�è�ópönæò�øsî ópönæ
i ∈ C.keys()

è�öòAùmî
Cronica.append(C[i], i, rel[i] ∗ (|C[i]/Max))ò ú î õ�ä�è�ópönæ

�^mdj0oEl�o���}'i.s�y.|�}]�¢Ø_�µw.j��rjkw�tki.sQ×{jkmdo�}�wRqrl�w.}'w�l]w.j0�'�rsQiRq�lnil]o�l,}'×¢yjkm�tks�Ö�m��rj���þ
�9¬	»�º"¬�®¨»��cþ&¹O¬�»�¶ � ®��¸».þ���¹O¬LºO®���º"»	¬	�9·�Ø¨³^i.sQ|�j0i.}Rw.j���jkmrj0il�m¦o�l�wEq�l�i�ysQtks�}�mrjkwE��jkoÆµrs�w�y}n´
�'iln|Rl�yjk|�q{}'i.l�oVoQopln|�lnmr�r}�l�o�l�oQ�'}'i.s5y|�}��¢ØÙ°�j0m¡opl�o�ýQmrj�l»°¢¤"ú�oQ�rj0�'}Rw�j�ln�'i.�rqrl�m�q�l�il
��}'i.|�l�i*o�l�w��rs�w�ysQm?y	lnw�tki�Ö'mrsQt�l�w�·�o�ý�m�j�l�wPÁ�´¾ÁXÂm»�Ø��xmrl�§'j0Ù�}'×�yj0mrs���}'w~o�}�w��r}Otk�r|�jkm3y}'w~�rj
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t�ln��l�t0i.Ö'm�s�t�l¢¤°w�j�t�l�oQtk�ro�l�opl�i�jkoQj0§nlnmrtks�lC�rj�tkl���lCtki�Ö'mrs�tklN·�o�ý�m�j�l�wPÁXÂ0´¾Á���»�¤8o�o�l�|�lnmr�r}Cl�o
l�oQ�'}'i.s5y|�}&�OØ¼Á�¤¨ú¥w�j���mrl�o�sQÙ�l�jko^q�i.}'�'i.l�|�l�tki�j�l�mr��}��rm�l�oQs�w�y	l��rj�t0i.Ö'mrsQt�l�w0¤��r}�mr�rj�t�l�´
��lRt0i.Ö'mrsQt�l�w.jLtkl�il�t�yj0i.s�ÙklRq{}'iE��m�lRo�s�w�y	l��rj �r}Otk�r|�j0m?y}�wk¤¨w��¥q{jki�s�}O�r}R�rj w.�rt0jkw.}Cú�w��
i.j0o�j�§nl�mrt0spl�Ø

¿hln×{j��rj0w�y	lnt�l�iLù?�rj�o�l�w�tki�Ö'mrsQt�l�w��rj0��m�s���l�w j0m½�`ÉËÊ | K3M ÷ON�P ¤�jkmµjko�t�lnw.}¡�rj�ù?�rj�w�j
jkw�y	l�×�o�jkÙ0t�l

βrel
� f�ú gap = 0

¤{tk}'sQmrtksQ�rjkm�tk}�m¡opl�wxt0i.Ö'm�s�tkl�wE�rj���mrsQ��l�wEjkm¡üI¼ ±���tk}�|�}
�rj7y.s�q{} |�ø�|!wsÌ Ø���}�wxq�l�i.
�|�j0yi�}'w

βrel
ú
gap

¤"�rj0q{jkm��rjkm¥�rj�tkl���l�w.�rt0jkw.}�Ø°�^o
gap

q��rjk�rj
w.j0i��'i.l�mr�rj�j0mJj0oItkl�w�},�rj�w.�rt0jkw�}'w�|L��ú½o�l�i.��}'w�q{j0i.}�mr}�|L��úµi�jko�j�§nl�m3yj0wk¤$t0}'|�}¦q{}�i
j¾¸�j0|�q�o�}R��m�¸��rsQtks�}�¤"q{jki.}�jkm¡w.�rt0jkw.}�w~|L��ú&i.j0o�j0§�l�m?y.jkw*t0}'|�}Ro�l�wx�'�rj0i.ilnwk¤¨l��rmrù?�rjLw.jkl�m
oplni.�'}'w0¤njko

gap
qr�rj0�rjIw.j0i^q{jkù?�rj���}rØ?�^m�w��rtkj0w.}'w$opl�i��'}'w¯t0}'|�}�oQ}'w¯yhuki.|�s�m�}'w¯s�m3§'}'o���tkiln�r}'w

j0§'}�o��rt0s�}'mrl�m��rjk×{j0i.j0|�}'wIq{}'mrj0i<��m
βrel

q{j0ùO��j��r}rØ
�xl9ú¡ù?�rj��rjkw�y	l�tkl�i~ù?�rj�l���sQ��j0i.jkm�tkspl��rj�oQ}'w*w.sQw�yj0|Rl��rj��rj�yj0tktksQÖ'm��rj�w��rtkj0w.}'w0¤Vo�l�w

»�¶ � ®��¸».þ��R¹O¬�º¢®µ��º"»	¬	�9·���jkmrj0il��rl�w q{}'i�jkw�yj�l�oQ�'}'i�s�y|�}&q{}O�ri�ýpl�m,mr}�sQmrtkoQ�rs�i*y}O�r}'w�oQ}'w
�r}Ot0�r|�j0m?y.}'w�ù?�rj/µ�l�×ro�l�m�w�}'×ri�j�j0oIw��rtkj0w.}rØ��^w�y.},jkw��rjk×�s��r},l¦ù?�rj�o�l¥tk}'m�w.�ro�y	l

IREi.j0tk�rq{j0il ûrmrsQt�ln|�j0m?yj<o�}�w@�r}Otk��|�j0m?y}�wzù?�rjEt0}'m?y.s�j0mrjkmR�rm�l��rj�yj0i.|�s�m�ln��l7tk}�|L×rs�m�lntks�Ö�m
�rj¥o�l�w�q�l�o�l�×ri.l�wRtkopl�§'j�¤zo�}µù?�rj¦q��rjk�rj¦j��¢tko���s�i��r}Ot0�r|�jkm3y}'wCi.j0o�j�§nl�m3yjkwCi.j0opl�t0s�}'mrl��r}'w
ù?�rj�m�}¦tk}�m?yj0mr�3l�m��rsQt*µrl¥t0}'|L×rsQm�l�tksQÖ'm°ØV�xw.ý¸¤¯j0w�yjCw.sQw�yj0|Rl¡w�jki.
¦tkl�q�l�ÙC��j�i�jkt0�rq{jki.l�i
y}O��}'w�o�}'wh�r}Ot0�r|�jkm?y.}'wI��j~�rmCyÖ'qrsQtk}�w.j0�'ûrm&üI¼Eüz´¹Á�¤�w�Ö'o�}�jkm�jko°t�l�w�}��rj�w.�rt0jkw�}'wxt0��ú3l�w
q�l�o�l�×ri.l�w�t0opl�§'j~|�
�w��rjkw�tki.sQq�ys�§nl�wIm�}�§nl�i�ý�j0m&jkm&jko°y.s�j0|�q{}�Ø

(*)�+,)��¾) D�BÇC&5%þ �b�"! ��þ$#&%A=?�k3;5 lon @:��B4qxD�£

�^m]o�l��r�'�ril��¢Øa`�w.j�|L�rj0w�yi.l&s�m3yjki��cl�Ù���i
n��tkl&�rj��`ÉËÊ K3M ÷ON�P Ø��^w�y	l�t0}'|�q��rjkw�y	l��rj
tk�rlnyi�}¥§'j0m?yl�m�l�w0Ø$�^m�o�l�qri.sQ|�j0il&§'jkm?yl�m�l¥w�jCjkw.q{j0tks���t�l¥opl�tk}�mrw.�ro�y	l¡q{}'iLt0}'m3yjkm�s��r}r¤
jkw�yi��rt0y.�ril7ú�y.s�j0|�q{}rØ3�^m�jko"tkl�|�q{}

keywords
w�jxjkw�q{jkt0sQ��tkl�m�oQ}'w^yhuki.|�s�m�}'w$��mrs��r}�w@t0}'m

o�}�wz}'q{jki.l��r}'i�jkw
and

}
or
¤¢q8j0i.|�sQy.s�j0mr�r} jko¨�rw�}��rj*o�}�wztk}'|�}O�rsQmrjkw

%
ú ∗ Ø��$mCjko¨tkl�|�q{}

Section
ú
Select

w�j�jkw.q{j0tks���t�l�o�l�w.jkt0tksQÖ'm,ú�w��r×rw.j0tktksQÖ'mµjkm]o�l�ùO��jRw.j��rj0×{jkmµ×r��w.t�lni
o�}�w~yVu0i.|�s�mr}�wkØ��$m]jko@tkl�|�q{}

Temporal window
w�jRj0w.q{jkt0sQ�rt�l�jko@sQm?y.jki�§�l�o�}�y.jk|�q{}'il�o

jkm¡jko�t0��l�o��rj0×{jkm¦j0w�yl�iEtk}'|�qri�jkmr�rsQ��l�wxopl�w<��j0t*µrl�w*�rj qr�r×roQs�tkl�tksQÖ'm��rj o�}'wx��}Otk�r|�jkm3y}'w
l&w�jko�j0tkt0s�}'mrl�ikØ��xo$qr�roQwl�i~jko$×{}�yÖ�m

Represent
w.j���jkmrj0il�j0m]oplCw.jk���rmr��l&§'jkm3y	lnm�l��rm

µrsQw�y}��'il�|�lzú~��m�l<w�jktk��jkmrtks�lx�rj@t0i.Ö'm�s�t�lnwkØ��^o@µrsQw�y}'��il�|�lhi.j0qri.j0w.jkm3y	lxo�l�w�q�lni�ysQtksQ}'mrjkw��rj
o�}�w���}Otk�r|�jkm3y}'wzl�opl7��il�m?�roplni.sQ��l���y.jk|�q{}'il�o"j0w.q{j0tksQ�rt�l��rlLjkm�j0o{t�l�|�q{}

Granularity
Ø

'@l�i�spl�m��r}~jko
Threshold

ú�jko
Gap

|�}O�rsQ��tkl�|�}'w�o�}'w^q�lni
�|�j0y.i.}'w^q�l�i.l~opl��'j0mrjki.l�tksQÖ'm��rj
oplnw�tki�Ö'mrs�tkl�w�w.}'×ri�j7j0o�w.�rt0jkw�}Rù?�rj7w.j~jkw�q{jktks���tkl�j0m�o�l�t0}'mrw.��oQy	l¢Ø
�xo¢w.j0o�j0tkt0s�}'m�lni¯×rsQjkmL�rmrlE×�l�i.i.lE�rj0oXµrs�w�y}'�'i.l�|�l<}*��jho�lxw.j0tk�rj0mrtksplE�rjht0i.Ö'm�s�t�lnwk¤nj0m�o�l

yj0i.t0jkilI§'jkm3y	l�m�lxl�q�l�i�jktkj@�rm�l<o�sQw�y	l�t0}'m�o�}'w�y.sQy��opl�i�jkw��rj�oQ}'w��r}Ot0�r|�j0m?y.}'w�q{j0i�y.jkmrj0tks�j0m?y.jkw
lLjkw.l�q�l�i�ysQtks�Ö�m°Ø)( l�o8w.jkoQjkt0tks�}�m�l�ih��mr}���j�o�}�wzy.sQy.�ropl�i�jkw�jkm�o�l tk�rl�i�ylL§�jkm?yl�m�l�¤rl�q�l�i�jkt0j
jko���}Otk�r|�jkm3y}�t0}'|�qro�j�y}rØ
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�^m�jkw�y	l7w.j0tkt0s�Ö'm¨¤3§nl�|�}'w@l~§'j0i@tkÖ'|�}7q{}O�rj0|�}'w@��jkmrj0il�i�ln��y}'|�
ny.s�tkl�|�j0m?y.j�o�}'w�yÖ'qrs5´
tk}�whqri.j0w.jkm3yj0wIjkmC�rmrlLtk}�o�jkt0tksQÖ'm��rj*��}Otk�r|�jkm3y}'w0¤���ysQo�s�Ù�l�mr��} o�l w�jk|�jML.lnmrÙ�lLt0}'mrt0jkq�y.��l�o
ú�opl��rsQw�yl�mrt0spl7yj0|�q{}�il�o{j0m?yi�j*o�}�wz�r}Ot0�r|�jkm?y.}'wkØ��^w�y	lnw�w�jk|�jML.l�m�Ù�l�whw�j�j��¢qro�sQt�l�m�l tk}'mO´
ysQmO��lntksQÖ'm°Ø

��l��9¬�ªR¬ON0þ�®QP9þ�»	·�®¨»	¬SR{6Xº�þT�0yi.lny	l<�rj�j��¢qri�jkw.l�i�t0��
�m3y}Ew.jzqrl�i.j0tkj0m��r}�w¯��}Otk�r|�jkm3y}'w
q{}�i@w.�rw@yVu0i.|�s�mr}'w0Ø?³¯l�i.l7}'×�yj0mrjki���s�tVU�l7w�jk|�jML.l�mrÙkl���y.s�oQsQÙ�l�i�jk|�}�w$o�l~�rsQw�y	lnmrtks�l~�rjko
t0}'w.j0mr}Lù?�rjE�rj0mr}�y	lni.jk|�}'w@q8}�i

St
¤¢l�|�qro�s�ln|�j0m?y.j<��y.s�oQsQÙ�l��rl~jkmRo�}'w@w�s�w�yjk|�l�w@�rjXWI©

úRy	l�|L×rs'ukmCjkm&üI¼Eü�Ø
Y j�l�m

di
¤
dj
�r}'w*��}Otk�r|�jkm3y}'wEú

TF i
k

o�l���i�jkt0�rjkmrt0spl��rj�lnq�l�i.sQtksQÖ'm��rjko�yhuki�|�sQmr}
kj0m�j0o��r}Otk��|�j0m?y}

di
¤���j0��mrsQi.j0|�}�w

St(d
i, dj) =

∑n

k=1 TF
i
k · TF j

k
√

∑n

k=1(TF
i
k)

2 ·
√

∑n

k=1(TF
j
k )

2

Z �¢Ø_�\[

��}'mr�rj
n
jkwIjko�m?ûr|�j0i.}�y}�yl�o°�rj�yhuki.|�s�m�}'w�j0m�o�l�t0}'o�j0tkt0s�Ö'm��rj~�r}Ot0�r|�jkm?y.}'wkØ

³¯lnilCt�l�oQtk��opl�iEopl¦¹�����6øþ�®¨»��cþ�6 ¬�ª]R�·�¶�þT�{j0m?y.i.j��r}'w�jkm?y.s���ln�rjkw�y.jk|�q{}'ilno�jkw�l���}'q�y	l�´
i�jk|�}'w�opl�¹�����6øþ�®¨»��cþR¹O¬���«® ^3·_¯�V^`�; ©àtaUr=���>¸¤rùO��j7�rjkm�}�y	l�i�jk|�}'wIt0}'|�}

d
Ø

Y j�l�m
f1

ú
f2

�r}'wIsQm?yj0i�§�l�o�}'w0¤rw�j7�rj���mrj7o�l��rsQw�yl�mrtks�l���jCb�sQm$c�}9eIwdc3ú�tk}'|�}$e

d(f1, f2) = |f1 ⊕ f2| − |f1 ⊗ f2|+ ρ · (2 · |f1 ⊗ f2| − |f2| − |f1|)
Z �¢Øa�f[

��}'mr�rjge

• f1 ⊕ f2

jkw<j0o�s�m3yjki�§nl�oQ}��rmrsQÖ'm°¤
• f1 ⊗ f2

jkw<j0o�s�m3yjki�§nl�oQ}�s�m3yjki�w.j0tktksQÖ'm°¤
• ú |f | j0w<jko°mOûr|�jki�}��rj~�rý�l�w�jkm3yi�j7oQ}'w�j��Oyi�jk|�}'wI�rjko�sQm?y.jki�§�l�o�}rØ

³¯lnil*j0o�t�
no�tk��o�}E�rjhoplx�rs�w�y	l�mrt0splx�rj>b�s�m$cn}�eIwdc3úLw.srl�oQ�'�rmr}E�rjho�}�w�l�i.���r|�j0m?y.}'w Z
fi
[

j0w���m�l~��j0taU�l7j0m�§�jkÙx�rj<��m�s�m3yjki�§nl�oQ}r¤'oQ}7w��rw�y.sQy.�rs�i�jk|�}'w^q{}'i$jko"sQm?y.jki�§�l�o�}���}�i.|�l��r}
q{}�iEj0wl���jktVU�lRjkm¡w.�rwE�r}'wEj��¢y.i.j0|�}'w0¤8}�w�j�l Z

[fi, fi]
[�Øih<Ö�yj0w.jLù?�rj w.s

f1

ú
f2

w.}'m
��j0taUrl�wk¤?o�l��rsQw�y	lnmrtks�l��rjjb�s�m$c�}9eIwdc3ú��rj0§O�rj0oQ§'jxo�l��rsQw�y	lnmrtks�l�jkm��rýpl�w^j0m?yi�j

f2

ú
f1

Ø

� q�l�i�y.s�i<�rj opl�wx�rj���mrsQtksQ}'mrjkw*lnm?yj0i.sQ}'i.j0wx§nln|�}�w*lRq�i.}'q{}'m�jkixyi�jkw*|Íu�y}O�r}'wxq�l�i.lRo�l
�rj�yjkt0tksQÖ'm��rjIyÖ'q�s�tk}�wkØQkz}'|�}7j0o"qri�}'×ro�j0|Rl���j<�rj0y.jkt0tks�Ö�mR�rjIy.Ö'qrsQtk}'w$j0w���m�qri.}'×�o�jk|�l��rj
tko�l�w.s���tkl�tksQÖ'm�mr}�w��rq{jki�§¢sQwl��rl��¢ys�oQsQÙ�lni.jk|�}�whjkm�j0w�y}�wxw�s�w�y.jk|�l�wIj0oVl�oQ�'}'i�s�y|�}��rjml"�«®QnT��¬�o
phþ��	��Ø@�^w�y.j¡lno��'}�i.s�y.|�}¦j0w��c
�tksQo��rj�sQ|�qroQjk|�jkm3y	l�i ú�t0}'|�},w�j��rjk|L�rj0w�y.il,j0m�w.s�w�yj0|Rl�w
�rj�üI¼xü ; (�l�m�f�f�¤@(�l�mr=fq�×�>~w�j,}�×�ysQjkmrj0m i.j0w.�ro�y	ln�r}'w�t�l�w�s~w.s�|�sQo�lni.j0w�l�o�l½��ysQo�sQÙkl�tksQÖ�m
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rrÕ�Ö Y Z Ud×sØ,Y�ÙCÚKÙ&�EoQ�'}'i�sQy.|�}L�rj~�rj�yjkt0tksQÖ'm���j~y.Ö'qrsQtk}'w�sQmr|�j0�rspl�y	l
ÜzÝ�ÞËJ�L�ß?L�à�O

Corpus, thresholdë L@ì¬F-ß²L�à�O
Clustersí�î´ó�ô JsL@ìKì
article ∈ Corpus

ß ô
Õsî

max = thresholdòmî ó�ô JÀL@ì1ì
class ∈ Clusters

ß ô
õ î

s = similarity(article, class, β)øsî F ó
s > max

Þ�ö�÷jÝ
ùmî

max = s; ci = classú î ÷jÝ�ß F ó
ûmî ÷jÝ�ß ó�ô J
ümî F ó

ci
Þ�ö	÷�Ý

í%ý�î
re ï compute(ci, article)í�íAî ÷jìKà�÷

í.Õmî
new ï cluster(clusters, article)í%ò�î ÷jÝ�ß F ó

í õ î ÷jÝ�ß ó²ô J

�rj�lno��'}'i�s�y|�}'w*�rj�|Rl�ú'}'i�t�lno�s��rl��¦t0}'|�}&q��rjk�rj�w.j0i7jkots*´Sh]h7Ø<��l�j���jkt�ysQ§OsQ��l����rj�jkw�y.j
l�o���}'i.s�y.|�}��rj0q{jkmr�rj¥��jkox}'i.�rj0md�rj�qri.}Ot0jkw.l��r}½�rj�opl,t0}'oQjktkt0s�Ö�m°¤@o�}]t0��l�oxw.��jko�j�w.j0i�w��
�rjkw�§'jkm3y	l�L.lLq�i.s�m�tks�qrl�o¸Ø Y sQmRj0|L×�l�i.��}r¤?j0m�m?�rjkw�yi.}Ltkl�w.}�¤Otk}'|�}�jko{}'i��rjkmR�rjxqri.}Ot0jkw.l��r}Lj0w
s��'�rl�oVl�oV}'i��rjkm¡�rj o�l�w<��jktVU�lnw*�rj qr�r×�o�sQt�l�t0s�Ö'm&jkw�yl���jkw�§�jkm?ylL.l�sQmrtkoQ�rw.}�qr�rjk��jLi.jkw��roQyl�i
×{jkmrj���tksQ}'wl¢Ø

��l���sQ��jki�jkmrt0spl7j0m?yi�jEoQ}'w@|»u�y}O�r}'w@qri.}�qr�rjkw�y}'w�§Os�j0mrjE�rl���l�q{}'i�o�l~���rm�tks�Ö�mR�rjxw.s�|�sQoQsá´
y�r�Cù?�rj~��jkq{jkm��rjki.
��rj�opl q�i.}'qrsQjk��ln��yj0|�q{}'i.l�o8ù?�rj���ysQo�sQt0jk|�}'wk¤¢l�w�ý°q��rjkw��rj0�rmrs�i�jk|�}'w�e

�<m�w.sQw�y.jk|�l�üI¼Eü£ù?�rj7w.}�o�}�tk}�m?yj0|�q�o�j~o�l�w.j0|�jML.l�mrÙkl�t0}'mrtkj0q�y�rl�o¸¤�jko�tk�rl�o��rjkmr}�´
|�s�m�lni.j0|�}�wju7·gowv��«ªR¬�Ø
�<m,w.s�w�yj0|Rl�üI¼xü ù?�rj��¢ys�oQsQtkjLy.}O��l�w~opl�w�i.j0��j0i.j0mrtks�l�w~yjk|�q{}'i.l�o�j0w~ù?�rj�l�q�l�i�jktkj0m
j0m�j0o��r}Otk�r|�jkm3y}�¤�ù?�rj7�rj0mr}�yl�i.j0|�}'w�tk}'|�}yx�þ�6à¬	��Ø
( �rm�w.sQw�yj0|Rl�üI¼Eü ù?�rj l��'i.��q{j�o�}�w<�r}Ot0�r|�j0m?y.}'wxjkm����rmrt0s�Ö'm��rj�w��¡q{j0i.sQ}O�r}��rj
w��rtkj0w.}r¤"ù?�rj7�rj0mr}�y	lni.jk|�}'w�tk}'|�}yzJ{�¬�®�6|v��«ªR¬�Ø

�^m j0o~l�o���}'i.s�y.|�}µ�rj,�¢Øa�½w.j¦�rjkw�tki.sQ×{j�jko~l�oQ�'}'i�s�y|�}}l��«®QnT��¬�o~p�þ��	��¤hln��l�q�yl��r}�l�opl
�rj0y.jkt0tksQÖ'm&��j�y.Ö'qrsQtk}'w0Ø�kz}'|�}�jkm3yiln��l�w.j���y.s�o�s�Ù�l��rm�l�t0}'o�j0tktksQÖ'mC�rj��r}Ot0�r|�jkm3y}'w�i.j0qri.j�´
w.j0m?y	ln�r}'wxt0}'m�o�l�wIqri�}'qrsQjk��l���jkw<�rj0w.tki�sQyl�w<jkm�o�l�w�jkt0tks�Ö�m¥�OØÙ°¢¤�ú�w.j7j0w�y	l�×�o�j0tkj7�rm��r|L×rilno
�rj<w.s�|�sQoQs5y�r� Z

threshold
[�jkm3yi.j<o�}�w$�r}Otk��|�j0m?y}�w@ú�tkl���l7t0opl�w�j�¤?��}'mr�rj<t�l���l~tkoplnw.jIy.ilnyl

�rj&i.j0qri.j0w.jkm3y	l�i��rm�yÖ�qrs�t0}��rj���}'i.|�l¥w.sQ|�sQo�lni�l��rmJ�r}Ot0�r|�j0m?y.}rØ$�xw.ý¸¤^q�lnil¦t�l���l���}n´
tk�r|�jkm3y}¡w.j�×r�rw�t�l¥o�l�tkoplnw.j

ck
ù?�rj�|�l��¢s�|�sQÙ0j�opl&���rmrt0s�Ö'mµ��j�w.jk|�jML.lnmrÙ�l

similarity
Ø

Y s¡u0w�yl�w��rq{jki.l�jko
threshold

w�jRi�jktkl�o�t0�ropl�opl�tko�l�w.j
ck
lT��l���s�jkm��r}�jko@��}Otk�r|�jkm3y}¡l&opl
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tko�l�w.jLt0}'m¦o�l����rmrt0s�Ö'm
re v compute

Ø°�$m¥t�l�w�}�tk}'m3yi.l�i.sQ}r¤8w�j�tki�j�lC�rmrlCmO��j0§nlCtko�l�w.jLt0}'m
opl ���rmrt0s�Ö'm

new v cluster l�q�l�i�ys�ih�rj~o�l�w�qri�}'qrs�j0��l���jkwI�rjko��r}Ot0�r|�jkm?y.}rØ
�^mCopl�w.jkt0tksQÖ'm��OØab j0§nlno���lni.jk|�}'wzoQ}'w�yi�jkwh|»u�y}O�r}�whqri�}'qr�rj0w�y}�wkØ�¼Ej*|�}'|�jkm3y}Ll�§nl�m¢´

Ù�ln|�}�wzù?�rj*j0o¨��w.}L�rjko�R�¬�¶��¸·�¹O·L¹O¬x��º�»�¬	��·<q{jki�|�s�yjx}�×�yj0mrjkizi.jkw��roQyl��r}�wzw.s�|�s�oQl�i�jkw�l�o{�rw.}
�rj�opl�w*��jktVU�l�w7qri�jkw�jkm?y.jkw�jkm,oQ}'w��r}Otk�r|�jkm3y}'w0¤�ú¦l�|L×{}'w�|�jSL�}'ilnm¦w.�rw�yl�mrt0spl�oQ|�j0m?y.j�oQ}'w
i.j0w.�ro�y	l���}'wI}'×�y.jkmrsQ�r}'w�w.sQm�yj0mrjkiIjkm&tk��jkm?yl�oplnw�qri.}�qrs�j0��l��rj0w�yjk|�q{}'i.l�o�j0wkØ

(*)�(*).-/) loÿ�qAn9=²1/D �rqA��þ&C&nSþÌ365 79�/D þ�5��b5%þ_58B;=²n9�/D C&5p@rqs1�þ��/7958D

�^m�j0w�y	l�w.jkt0tksQÖ'm&§nl�|�}'w<l��rj���mrsQiI�rm�w.sQw�y.jk|�l��rj~�rj0y.jktkt0s�Ö'm���j~yÖ'q�s�tk}�wIù?�rj7��ysQo�sQÙkl
tk}�|�}�q�i.}'qrsQjk��ln�rjkw�yj0|�q{}�il�oQjkw���j7�rm&�r}Ot0�r|�jkm?y.}�jko�t0}'mL��rm3y}��rj~i.j���jki�jkmrt0spl�w�yj0|�q{}�´
ilno�jkwzqri�jkw.j0m?y.j~jkm uko¸Ø��^m�j0w�y.j~w�s�w�yjk|�l �rmC�r}Otk�r|�jkm3y}�w�j�i.j0qri.j0w.jkm3y	l�i.
�q8}�ih�rm�l y.�rqropl¢¤
ù?�rj�tk}�m?y.s�jkm�j�j0o�s��rj0m?y.sQ��tkl��r}'i��rjko��r}Otk��|�j0m?y.}

dj
¤�jko¢§'j0t0y.}'i^�rjz��i.j0tk�rj0mrtks�l�w^�rjzyVu0i.|�s�mr}'w

TF j
¤¢úRjko8§'jkt�y}'i��rj*��i�jkt0�rjkm�tksplnwI�rjE��jktVU�l�w

F j
Ø�kz}'|�}�w�jk|�jML.l�m�Ù�lLyj0|�q{}'il�o8j0m?yi�j��r}'w

�r}Ot0�r|�j0m?y.}'w���y.s�o�s�Ù�l�i�jk|�}�wLopl¡w�jk|�jML.l�m�Ù�l¦qri�}'qr�rj0w�y	l¦j0mG;_³�}'m�wf � ¤^³�}'m�fW°�>¸Ø&��l¥�rj0�rmrs�´
tksQÖ'm��rj<jkw�y	l7w.jk|�jML.lnmrÙ�l¢¤?jkw�w�s�|�s�oQl�i^l7o�l~|�j0�rs���l��rjko"t0}'w.j0mr} ��ysQo�sQÙkl���l*jkm�opl�w.jk|�jML.lnmrÙ�l
tk}�mrtkj0q�y��lno¸¤¯q{j0i.}¥��y.s�oQsQÙ�l�m��r}�opl�qri�}9�¢s�|�sQ��l��,y.jk|�q{}'ilno��rj���mrsQ��l¡q{}'i oplµ¹�����6øþ�®¨»��cþ¦¹O¬
��«® ^3·_¯�V^` Z §'j0i<j0tk�rl�tksQÖ'm��¢Øa�f[�Ø

Y j�l�m
di
¤�ú

dj
�r}�w<��}Otk�r|�jkm3y}'w0¤��rj0�rmrs�i�jk|�}'w

Sf (d
i, dj) =

Σmi

k=1TFfi
k
· TFs(fi

k
,dj) · g(F i

k, s(f
i
k, d

j)) + Σ
mj

k=1TFfi
k
· TF

s(fj

k
,di) · g(F

j
k , s(f

j
k , d

i))

(2+ | mi −mj |) ·
√

∑mi

k=1 TF
2
fi

k

·
√

∑mj

k=1 TF
2
f

j

k ��� Ô �2�
�r}'m��rjTe

mi

j0w<oplLt�lnm?ysQ��l����rj~jkm3ysQ��l��rj0wIy.jk|�q{}'ilno�j0w�jkm&jko��r}Ot0�r|�jkm3y}
di
¤

s(f ik, d
j)
��j0§O�rjko�§'j¥opl���jktVU�lµ�rj

dj
|�
�wRqri.Ö��¢s�|�l]l

f ik
w�jk�'û�m opl,�rs�w�y	l�m�tks�l]�rj

b�sQm$c�}9eIwdc3ú'¤
o�lL���rm�tksQÖ'm

g
w.j~�rj���mrj7jkm����rmrt0s�Ö'm��rj~oplL�rs�w�y	l�m�tksplL�rj�b�sQm$c�}�eIw�c3ú&t0}'|�} e

g(f1, f2) =











1 : if d(f1, f2) = 0,
0,8 : if d(f1, f2) = 1,

1√
d(f1,f2)

: otherwise.

³�}'mr��jkilnmr�r}�oplnw$�r}�w@|�j0�rsQ��l�w^�rj<w.j0|�jSL.l�mrÙkl�¤?o�l�w.jk|�jSL.l�mrÙ�l~tk}'mrt0jkq�y.��l�o Z j0tk��lntks�Ö�m��¢Ø_�\[
úµopl¡w.jk|�jSL.l�mrÙ�l¥y.jk|�q{}'ilno Z jktk�rl�tksQÖ'm��OØab)[�¤�}'×�y.jkmr��i.jk|�}'w�o�l¡w.jk|�jML.lnmrÙ�l¦��o�}'×�lnozjkm3yi.j
jkm3yi�j7�r}�w<��}Otk�r|�jkm3y}'w

di
ú
dj
¤rtk}'|�}$e

S(di, dj) = ωtSt(d
i, dj) + ωfSf (d

i, dj)
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�r}'mr��j
ωt
ú
ωf ∈ [0, 1]

i�jkqri�jkw�jkm?yl�j0o�q{jkw�}��rj~o�}'wh�rs�w�ys�m3y}�w�tk}�|�q{}'m�jkm3yjkw0Ø
� q�l�i�y.s�i��rj7jkw�y	l�w.j0|�jSL.l�mrÙ�l��rj���mrsQi.jk|�}'wIoplL���rmrt0s�Ö'm

similarity
�rjkoVl�oQ�'}'i�s�y|�}���j

�rj0y.jkt0tksQÖ'm�t0}'|�} e

similarity(di, dj) =

{

S(di, dj) : if Sf (d
i, dj) > βf ∧ St(di, dj) > βt

0 : otherwise.
�r}'mr��j

βf
jkwIjko��r|L×ri.l�o¨yj0|�q{}'il�oX¤¢ú

βt
jkwIjko��r|L×ri.l�o°q�lnil�o�}'whyhuki�|�sQmr}'wkØ

khl��rl¦ln�'i.��q�l�tksQÖ'mµ�rj��r}Ot0�r|�j0m?y.}'w�ù?�rj��'jkmrj0il¡jkohl�oQ�'}'i�s�y|�}���jC�rj�yj0tktksQÖ'm�j0w��rm
yÖ'q�s�tk}�Ø��<mRyÖ�qrs�t0}

ck
jkm�jkw�yj*w�s�w�yjk|�l�w�j*i�jkqri�jkw.j0m?yl�i
Lt0}'|�} o�}�w��r}Ot0�r|�j0m?y.}'wztk}�mC��m�l

y�rq�opl~ù?�rj<tk}'m3ysQjkmrjge?�rm�l7oQs�w�y	l�t0}'m�o�}�w$�r}Otk��|�j0m?y}�w@�rjko"�'i��rq{}
Dk ⊂ D

¤3�rm�§'jkt0y.}'i@tk}'m
opl�w���i�jkt0�rjkmrt0splnw¯�rjzoQ}'w�yVu0i.|�s�mr}'w

TF k
¤�ú7�rm�§'jkt�y}'i¯t0}'mLo�l�w���i.j0tk�rj0mrtks�l�w¯�rj�oplnw�j0m?y.s���ln�rjkw

yj0|�q{}'i.l�o�j0w
F k
Ø$khl���l�§'jkÙ�ù?�rj*w.j*tki�j�lL�rmrlLmO��j0§nlLtkoplnw.jn¤�o�l�����mrtksQÖ'm

new v cluster(dj)�'jkm�jkilC�rm�l�m?�rj0§�}&yÖ'q�s�t0}
ck = (dj, T

j, F j)
Ø<kz��l�mr�r}&w�j�lg��l��rj��rm��r}Ot0�r|�jkm?y.}�lC�rm

yÖ'q�s�tk}Rj��¢sQw�yj0m?yjLtk}'m¥o�l�����mrtksQÖ'm
re v compute(ck, dj)

w.j�lT��l���jkm¥oplnwEqri.}�qrs�j0��l��rj0w*�rjko
�r}Otk��|�j0m?y}

dj
l�o�l�t0oplnw.j

ck
¤"l�w�ý�qr�rj0w

ck = (Dk ∪ {dj}, T ck + T j, F ck + F j)
Ø

(*)�(*)ji4) loÿ�qAn9=?1¡D �rqA��þ�C_nSþ¦3;587��������2�<�"���J�����j�$���i�

'@ln|�}'w�lC��j0��mrsQi��rm¦w.s�w�yj0|Rl��rj��rj0y.jktkt0s�Ö�m��rj�w��rtkj0w.}'w0¤Vù?�rj���y.s�oQsQÙ�lRqrl�ilCl��'i.��q�l�i
o�}'w �r}Ot0�r|�jkm?y.}'w�j0o�lno��'}'i�s�y|�}�l"�«®QnT��¬�o~phþ��	��¤�ú]jko"R�¬�¶��¸·k¹O·¥¹O¬���º�»	¬	�9·�Ø��<m��r}Ot0�r|�jkm?y.}
jkm�jkw�yj�w�s�w�y.jk|�l�§'jkmr��i
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di
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TF i
¤3ú�jko{q{j0i.s�}O��}��rjEw��rtkj0w.}���jko

�r}Otk��|�j0m?y}
eti
Ø{�^m�j0w�yj�w�s�w�y.jk|�l�opl�w�s�|�s�o�s�y.�r��jkm3yi.j���}'w<�r}Otk�r|�jkm3y}'w<w.j�tkl�o�t0�roplni
�jkm

���rmrt0s�Ö'm¦�rj�o�lCw.j0|�jSL.l�mrÙkl&tk}'m�tkj0q�y��lno Z §'jki7j0tk��lntksQÖ'mµ�OØ��\[xú¥oplCq�i.}9�¢sQ|�sQ��l��¡y.jk|�q{}'il�o
w.j0�'ûrm�o�l��rsQw�y	lnmrtks�l���jCb�sQm$c�}9eIwdc3ú Z §'jkiIjkt0��l�t0s�Ö'm��OØ��f[zj0m?yi�j7oQ}'w@R�¬�¶��¸·k¹O·9��¹O¬*��º�»	¬	�9·e

Y jkl
di
ú
dj
¤��rj���mrsQi.jk|�}'w

similarity(di, dj) =

{

St(d
i, dj) : If (d(eti, etj) > βf )

0 : otherwise.
�r}'mr��j

βf
jkwxjko�opl��rs�w�y	l�mrt0spl�|R
��¢s�|�l�q{jki.|�sQy.s��rl�j0m?y.i.j�o�}'wIq{jki.sQ}O�r}'w<�rj�w.��tkj0w.}Cj���q�i.j�´

wl���}'w<j0m���ýpl�w0Ø
�^m�jkw�yl�lnqri.}���sQ|RlntksQÖ'm�t�l���l7yÖ'qrsQtk}

ck
w.jEi.jkq�i.jkw�jkm3y	l�lno8sQ�'��l�o"ù?�rj*oQ}'w��r}Ot0�r|�jkm3y}'w

tk}'m��rm�l,y.�rqro�l,ù?�rj�tk}'m3ysQjkmrjge��rm�l,o�sQw�y	l¦tk}'m�o�}'w��r}Otk�r|�j0m?y}�wR�rjkox��i.�rq{}
Dk ⊂ D

¤
jko�§'jkt�y}'i~�rj���i�jktk��jkmrt0spl�w7�rj�o�}'w*yhuki.|�sQmr}'w

F k
ú¦j0o^q{jki.sQ}O�r}��rj�w��rtkj0w.}

etk
Ø khln��l�§'j0Ù

ù?�rjRw.j�tki.jkl���m�l�mO��j0§nl�t0opl�w�j�oplC���rmrt0s�Ö'm
new v cluster(dj) �'j0mrjki.l��rm]mO��j0§'}�yÖ�qrs�t0}

ck = ({dj}, T j, etj)
Ø kz�rl�mr�r}Lw�j*lT��l���jE�rmR�r}Otk��|�j0m?y}Ll��rm�yÖ'q�s�tk}

ck
t0}'m�o�l~���rmrt0s�Ö'm

re v compute(ck, dj)
¤�w�j�|�}O�rsQ��tklIj0o3yÖ'qrsQtk}xlT�rl��rsQjkmr�r}<oplnwVq�i.}'qrsQjk��ln�rjkwV�rj0oO�r}Ot0�r|�jkm3y}

dj
¤"l�w�ý�q��rjkw

ck = (Dk ∪ {dj}, T ck + T j, etck ⊕ etj)
¤�w�s�j0mr�r} ⊕ o�l��rmrs�Ö�m&jkm3yi�j7o�}'w��r}'ws�m3yjki�§nl�oQ}'wkØ



� °Tq ���������pÿ���� � d"!$#M� ÿ�� #6� � �bf��w�&%�#,f-��� � �hg � �Vf��w� � #hg �'� � ���

(*)�(*)��¾) loÿ�q;n.=?1/D D&n9B lon95p@rqs1

�^m ; (�l�mr�'=fq�>��rj0�rmrj���m�l�oQ�'}'i�s�y|�}R�rjL�rj0y.jkt0tks�Ö�m¦�rjLy.Ö'qrsQtk}'wEù?�rj�}'×�y.s�jkm�jL×r�rj0mr}'w
i.j0w.�ro�y	l���}'w�l�o¨l�q�o�sQt�l�i@jkmCjko°lno��'}�i.s�y.|�}��rjCl"�«®QnT��¬�o~phþ��	��¤O�rj*|�}O�r} ùO��j��r}'wh��}Otk�r|�jkm3y}'w
w.j�l��'i��rq�l�mCw�s¨w.�rq{j0il�m��rmC�r|L×ri.l�o¸¤3úRw.s¨oplnw���jktVU�l�w��rj*qr��×ro�sQt�l�t0s�Ö'mR��j*y.}O�r}'whoQ}'wz�r}Ot0�¢´
|�jkm3y}'w^�rjIjkw�j<�'i��rq{}~jkw�y
�m��rjkm3yi.}~�rjI�rm�l~|�sQw.|�lx§'jkm?yl�m�l�yj0|�q{}�il�oXØ'�^m�o�}�w^jkw�y�r��s�}'w
j��¢q{j0i.s�|�jkm3y	lno�jkw0¤�w�j�}'×¢ys�j0mrjkm�×��rjkmr}�w7i.jkw��roQyl��r}'w*�gL.l�mr�r}��rm�lC§'jkm3y	lnm�l�yj0|�q{}�il�o � ��f
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βf = 0
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gj
Ø

A�il�t0spl�w~l�ù?�rj�j0o$}'×QL�j0y.sQ§'}&ù?�rj�ùO��jki.j0|�}�w l�oQt�lnmrÙ�l�i�jkw7w.sQ|�sQo�lni�l�o^�rj�o�}�w�yi.l�×�l�L�}'w~�rj
üI¼Eü�¤�j�§nl�oQ��l�i.j0|�}'w�mO��jkw�y.i.}'w~w.s�w�yj0|Rl�w�j0m�����mrtksQÖ'm¦�rj�oplnw�|�jk�rsQ��l�w�ù?�rj�w.j�qri�}'q{}'mrj0m
jkmRüI¼Eü Z §'j0izopl7w�jkt0tks�Ö�m�°¢Øab¢Ø � [�ØO�$w�y	l�wzw�jE|���jkw�y.il�m�l�t0}'m?y.s�mO�rl�tksQÖ'm°¤?j0mR���rmrt0s�Ö�mR�rjEoQ}'w
q�l�i.
�|�j0yi�}'w�ù?�rj7t0}'mr}Ot0jk|�}'wIjkm&mO�rj0w�y.i.}'w<w.sQw�y.jk|�l�w�e
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Cobertura = R(gi, cj) =
nij
ni

Precisión = P (gi, cj) =
nij
nj

F1(gi, cj) = 2 · nij
ni + nj

Miss Rate = PMiss(gi, cj) =
ni − nij

ni

False Alarm Rate = PFA(gi, cj) =
nj − nij
N − nj

Prel(gi, cj) =
ni
N

CDet(gi, cj) =
CFA · (nj − nij) + CMiss · (ni − nij)

N�r}'mr��jTe
N
e�hxûr|�jki�}��r}Ot0�r|�jkm3y}'wI�rj~oplLtk}'oQjkt0tksQÖ'm

ni
e�khl�i��rs�m�lno�sQ��ln�C�rjko°y.Ö'qrs�t0}

ci
nj
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gi
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CDet
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CFA = 0,1
ú
CMiss = 1
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ci
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σ(i) = argmaxj{X(i, j)},
l�w.ýV}�×�yj0mrjk|�}'wx�rm�lRl�w�}OtksplntksQÖ'm�j0m?yi�j tkl���l�yÖ'q�s�tk}

ci
ú&jkoV�'i��rq{}

gj
tk}�m

j = σ(i)
ù?�rj
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X
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ci − gσ(i)

ú�w�j�lnw.s���m�l¦t0}'|�}�|�jk�rsQ��l¥�'o�}'×rl�o
jkoV§�l�o�}'i<i.j0w.�ro�y	l�m3yj �rj qri�}'|�jk�rs�l�i<jkw�y}'wE§�l�o�}�i.jkw0Ø µ w.jkl�o�l���¸»�¶·9,¬.¹��cþ�w.jLq{}�mr�rjki.lCl
mrsQ§'j0o��rj~�r}Ot0�r|�jkm3y}'w�úCo�lR¥þO»�¶	·9�¬.¹��cþ~l�o°�rj�yÖ'qrsQtk}'w0Ø
�^o8§nl�oQ}'iz�rj*qri.}�|�j0�rsplnizj0o

Cdet

ù?�rj�w.j*}'×�ysQjkmrjEjkm&ln|�×rl�wz|»u�y}O�r}'wzjkw�j0o¨|�sQw.|�} jkm
mO�rj0w�y.i.}Cw�s�w�y.jk|�l�¤8lno��rj0q{jkmr��jki

Prel
�rjko�m?ûr|�j0i.}R�rj �r}Otk�r|�j0m?y}�w*�rj tkl���lRtko�l�w.jn¤8}Rw.j�l
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Aproximación βf βt WF1 MacroF1 MicroF1
no time 0 0,3 0,54545 0,63979 0,61134
no time 0 0,37 0,57316 0,61172 0,63996
no time 0 0,35 0,56979 0,63512 0,6432
dates 0,16 0,28 0,68154 0,65878 0,71103
dates 0,15 0,29 0,68501 0,65842 0,71644

event time 0,36 0,28 0,67663 0,68922 0,71857
event time 0,36 0,27 0,68251 0,67495 0,72003
sentences 0,36 0,28 0,65331 0,65582 0,69259
sentences 0,36 0,26 0,6626 0,64916 0,69338
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F1WMacroAverage =
1

Ndocs

Ntopics
∑

i=1

niF1(i, σ(i)).
Z �¢Øa`f[
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Aproximación βf βt WF1 MacroF1 MicroF1
no time 0 0,8 0,52752 0,86301 0,80942
no time 0 0,5 0,62227 0,84462 0,81747
no time 0 0,4 0,64478 0,79959 0,76138
all dates 0,14 0,3 0,72423 0,81112 0,79636
all dates 0,14 0,5 0,58725 0,86767 0,82378
all dates 0,14 0,4 0,67145 0,8511 0,83536
event time 0,36 0,4 0,71405 0,85266 0,84105
event time 0,36 0,37 0,72376 0,85033 0,83563
event time 0,36 0,7 0,52752 0,8633 0,80942
sentences 0,36 0,7 0,52519 0,86301 0,80855
sentences 0,36 0,37 0,69924 0,84946 0,8351
sentences 0,36 0,27 0,71842 0,82871 0,80012

Ò IKL)¼²J�½É*�M	*�ON¼¡[bPSUW·¿R.X�YWa�P"Á�Â�Ýba�\�R9a!YWa�P/·�a�P�RMÃ�]W`5Ýba�P
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Cluster/Event−Time

Publication−Date First Article

Event−Time First Article
Milosevic dice aceptar    

Fidel Castro destituye    

primeros ministros India    

Solana perfila como favorito    

Gobierno chileno dice    

Clinton dice Europa asumirá    

Santer duda tenga dinero    

Ocalan implica mujer    

Pastrana dirige búsqueda    

Mandela pide Suráfrica    

Activistas civiles piden    

observador ruso incorpora    

indonesios acuden <TIMEX    

presidente Colombia acepta    

Siete discrepancias iniciales    

Aznar pide ante Rugova    

Conmoción México asesinato    

Iglesia, Ejército políticos    

Retirada escalas franja    

’Embustes señores España’    

Tres serbios armados    

Pentágono pide serbios    

populares ganan comicios    

soldados Kfor descubren    

Clinton Yeltsin acercan    

avanzadilla militares    

seducción hombre blanco    

Juan Pablo alarga viaje    

guerrilleros intenta    

fuerte terremoto sacude    

guerrilla colombiana    

perdón deuda externa    

Críticas excarcelación    

’Difícilmente podrá tildar    

muertos combates entre    

González expone Chile    

Nueva asignatura para    

Buteflika anuncia libertad    

Aznar cree posible Reyes    

Legión controlará depósito    

Turquía condena morir    
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q{j0i.|�sQy.s�i�ý�l�e

• b�jML�}�il�i�oplÇUrjki�il�|�s�j0m?yl��ÈëÏì ð K'M:9 ñ<;:= 9Mò ñ q�l�i.l,q{}O��jki�}'×�y.jkmrj0iRo�l�w���j0taUrl�w
i.j0oplny.sQ§nlnwIl�}�yi�}'wIw��rtkj0w.}'w0Ø

• ¼*l�iL�rm�t0}'m?y.j��Oy}ÇUrsQw�y.Ö'i.sQtk}rØ�¼EjC|�}O�r}¡ù?�rjCjkoz�rw.��lni.s�}¡q{}O�ri.ý�l�tk}'m�w.�ro�y	l�i
ù?�$õHU�l�lntk}'m3yj0tks���}�jkm&�rm�l���j0yj0i.|�s�m�ln��lL��j0taU�l¢Ø

• �]��ln�rs�i¯jkmro�l�t0jkw^jkm�oQ}'w���}Otk�r|�jkm3y}'w��rj�|�}O�r}*ùO��jIt0��l�mr�r}~w�j�i.j0��j0i.j0mrtks�l��rmw.�rt0jkw�}�tk}�m���m�l�j��¢qri�jkw�s�Ö'm�yjk|�q{}'i.l�o"i�jko�lnys�§nl7l7}�yi�}�w.�rt0jkw�}r¤�w�jEj0w�yl�×ro�j0Ùktkl
�rm½jkm�opl�t0jCl�jkw�jCw.��tkjkw�}rØ&��l�wLi�j0��j0i.jkm�tksplnw yjk|�q{}'i.l�o�j0wLl���j0taU�lnwL���rj0il��rjko
q{jki.sQ}O�r}¦�rj&w��rtkj0w.}r¤$�'jkmrj0il�oQ|�j0m?y.j��rj0mr}�yl�mJ�rm�w.�rt0jkw�}]i.jko�l�tksQ}'m�ln�r}rØ�³�}n´
w.sQ×ro�j0|�j0m?yj�t0}'m½o�l�s�m���}'i�|RlntksQÖ�m,�rj�o�l&��il�w�j�ù?�rj�tk}�m?ysQjkm�j�j0wl¡i.j���jki�jkmrt0spl
yj0|�q{}'i.l�o�w.j�q��rjk�rj�o�}Otkl�o�s�Ù�l�ihjkw.j�w.��tkjkw�}�jkm�o�l�tk}�o�jkt0tksQÖ'm���j�w.�rt0jkw�}'wEú&l�w�ý
q{}O�rjk|�}'w<lg��l��rsQi���m�j0mroplntkj�Ø

¼Ej0×{jki�ýpl�|�}'wIy.ilnyl�iI�rj�|�jSL�}'ilniIjko�w.s�w�yj0|Rl��rj��rj�yjkt0tksQÖ'm��rj�w.�rt0jkw�}'wk¤¨l�qroQs�t�lnmr�r}
w�s�mrÖ�mrs�|�}'w0¤{��y.s�oQsQÙ�l�m��r}R�rm¥© ¼Eg Z ©àm?§�jki.w�j�¼E}Ot0�r|�jkm3y~g"i�jkù?�rj0mrt0ú [*sQmrt0i.jk|�jkm3y	l�o�ú
m�}�w.}'oQ}Lopl7��i.jkt0�rjkm�tks�l��rj�l�q�lni.s�t0s�Ö'm��rj�oQ}'w�y6õ0i.|�s�mr}�wkØOü¯ln|�×�s�õkm�w�jki.ý�lLsQm?y.jki.j0wl�m3yj
lnqro�sQt�l�i$}nyi.}�wzl�o���}'i.s�y.|�}�w$�rjEt0opl�w�sQ��tkl�tksQÖ'm�mr} w.�rq{j0i�§Os�w.l���l ù?�rjEmr} �rjkq{j0mr��l�m��rjko
}�i.�rj0m��rj~qri�}Otkj0wl��r}�Ø
µ y.il�oQs�mrjkl�����y.�ril�t0}'mrw.sQw�y.s�i.ý�l�jkmµt0i.j�lni �rm]w.s�w�yj0|Rl&�rjyWI©	¤VùO��j�×��rw.ù?�rj�jkmµoQ}'w
y.Ö'qrsQtk}'w�úR�rj0§O�rj0oQ§nl�o�}�wh��}Otk�r|�jkm3y}'w�l��'i��rq�l��r}�whq8}�izyÖ'q�s�tk}�wk¤¢w.jk��ûrm�jko¨}'i.�rj0m��rj
i�jkoQj0§nl�m�tks�l���j7tkl���l�y.Ö'qrsQtk}
(Jq{}'i�û�oQysQ|�}r¤0w.j@q{}O�ri�ýplIl�m�lno�sQÙ�l�i°o�l�w�w.jk|�jSL.l�mrÙ�lnw�j0m?y.i.j@j0o?|�}O�rjkoQ}�y.jk|�q{}'il�o�ú��rm
|�}O�rj0o�}hjkw�q�l�t0spl�oX¤0ú3l�ùO��jtUrjk|�}'w��rj�yj0t0y	ln�r}<tksQjki�y	lhw.s�|�sQoQs5y�r�*j0m?yi�j$o�l�w°j��¢qri�jkw.sQ}'mrj0w
��j7oQ�r�3l�izúC��j~y.s�j0|�q{}�jkmÉ��jkmr����l�L�jHhElny.�ril�oXØ
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`baKcdcde q�f�grØ aKcdcdhji ¤Ug�ØÜk hjk ×�l iOm�cnc ¤Uo�Ø�¼pl�qOqOr iOsjt l i%u g�Ø�( h�vwk l ixhji qÇ(�Ø�( hjiys ØAz�üPl3{Ord|
¼ m}t�m | t rnl i.hji qRü k~h |Vc�r iOs ³�r c l t Y t~� q�ú���r iOhjc W m {�l k�t�� ØO³ k l�|�Ø�¼ a W<³ a 7 k l h q�k h���t
h m���� ü k�hjiO� | k rd{ t rdl i�hji qÉ� i q m�k~��t�hji qyr iOs�� l k c � UOl3{ u � m × k���hjk ú u � e3e q�Ø

`baKcdcde q�×yf�grØ aKcdcdhji%u W~Ør³ h {$c hyu�hji qE' Ø�� h���k~m�i cjlrØ�z µ i ´ c r iym h m������3m�i�t ¼ m�t�m | t rdl i�h�i q
ü k�h |ac�r iys�� Øh³ k l�| m�m qOr iys3� lj� t U m ù � ��t�aKiOi��Ohjc��	i�t�m�k~i�h:t rdl i�hjcpa kÈb Y � o � W Z Y � ´
o � WHÅ e q)[ u b m�c ×�l �Ok~iymju � e3e q�Ø

`baKcdcd�3� f�grØ apcdcdhji%u ' ØJ� h���k~m�i cjl u ¼ Ø@b hjc r i�hji q}W7Ø Y �Ehji Ø�z�¼ m}t�m | t rnl i%u 7�l �Oi q �.h�i q
ü�r vwm�c r iym�� e�Xb h��~��hji qLüI¼Eüz´ º � Ø�³ k l�| m�m qOr iys lj� t U m üI¼Eüz´ º � l k c � Uyl3{ u 'pr k~s r i r hyu
ù �j�3� Ø

`ba {O{ e3e f � Ø a {O{ m�c�t Ø�z �	i�t�k l�q � | t rdl i�t l �	i ��l k~vwh�t rnl i�����t~k�h | t rdl i�� Ø aK� kJl v�v5�Oi rn| h�t rnl iO��u
'Hl c Ø � ù u {O{¨Ø �
  � ´ �?¡ ù ��u � e3e3e Ø

`ba {O{ e3e ×yf ¼�Ø � Ø a {O{ m�cnt�h�i q¥¼�Ø%g�Ø �	��k�hjm�c ØOz �	i�t~k l�q � | t rnl i�t l �	i ��l k~vwh�t rnl i!����t�k~h | t rdl i
ü m |VU i l c l s ú�z	Ø�ü �yt l k r hjc l�� � g)k aK� ´ � e3ejeyu Y t l�|Vc\UOl cnv!u � e3e3e Ø

`ba {O{ e º f�¼ Ø a {O{ m�c�t�u g�Ø��Kl�×r× ��u g�Ø�7 m�hjk�u ¼ ØHg�Ø �	��k�hjm�c�hji q�b,Ø¯ü@ú � l i ØPz�� a Y ü>� Y e h
¢ i r t�m ´ ��t�h�t~m { k l�| m���� l k ��l k��	i ��l k�v�h�t rdl i£����t~k�h | t rnl i � k l v0k~m�hjc ´ � l k�c q t~m}��t�� ØV³ k ln´
| m�m qOr iOsj� lj� t U m �»º t U �	i�t~m�k~iOh�t rnl i�hjc gjl3r i�t kJl i � m�k~m�i | m l i�apk�t r ¢ |�r hjc¤�	i�t�m�cnc r s3m�i | m�u
{O{¨Ø �f�?¡ ù9´ �f�
¡ q u k@U hjv × m�k ú u � e3e º Ø

`baKk�h3e q�f�b,Ø¥g�Ø aKk�hjv × �yk~�1hji q W7Ø_7 m�k~cdhjiOs�h Ø¦z a W m}t�k r m��:hjc � hjiOsj��hjs3m ��l k �Fr ��t l k rd| h�c
¼pl�| �Ov�m�i�t���� Ø e�t U �	i�t~m�k~iOh�t rnl i�hjc kJl i � m�k~m�i | m l i ¼ h:t�h × h��~m§hji q ��� { m�k�t Y ú ��t~m�v
a {O{ c rn| h:t rnl iO��u �<hXk Y ��¨�  �yu {O{°Ø�ù ��  ´�ùfùj© u Y { k r iOs3m�k ' m�k~cdhjsOu � e3e q�Ø

`baKk�h3e q�×yfCb�Ø¥g�Ø apk~hjv × �Ok��ªhji q°W7Ø«7 m�k�cCh�iOs�h zàü m�v {�l k�hjc µ ×QL m | t ´ µ k r m�i�t~m q ¼pl�| � ´
v�m�i�t µ k~s�h�i r �~h�t rnl i5hji qèW m�t�k r m}��hjc�� Ø �	i�t�m�sjk�h�t~m q�¼ m�� r sji�hji q�³ k l�| m��~� ü m |VU i l c l s ú u
'Hl c Ø�ù�e �	���~�Om���hji q a {O{ c rd| h�t rnl iy� lj�^¼ h�t�h × hj��m ü m |aU i l c l s ú u {y{ º3  q�´ º�¡ © u¬� q°Ø Y ln´
|�r m}t ú���l k ¼ m�� r s3i!h�i q�³ k l�| m��~� Y |�r m�i | mju 7 m�k~c r i%u g �yc ú � e3e q�Ø

`baKk�h3e qj|�f�b,Ø¥g�Ø apk�h�v × �Ok~� Ø�z ü µ|µ ¼ µ WHe a ü m�v {�l k�h�c µ ×�L m | t ´ µ k r m�i�t~m q ¼ h�t�h × hj��m b!ln´
q m�c ��l k �Fr ��t l k rn| hjc ¼pl�| �yvwm�i�t��� Ø�³&U�¼ üÈU m�� r ��u üÈU m � i r �3m�k~� r t ú®lj��7Jr k~v r iOs U h�v�u
� eje q�Ø

��¨ ©
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`°apk�hje3e f�b,Ø¥g�Ø apk~hjv × �Ok~�Au W~ØU7 m�k~cCh�iOs�hyu ¼�Ø � c rnqrÖ�ú Y Ø¦o hjk |ký h Ø�zM� i£v l�q m�c l�{ h�k�h�cdh
k�m { k�m���m�i�t�h |�r�Ö i ú k~m | � { m�k�h |�r�Ö i q m { m�k r�Ö�qOrn|�l �Em�cnm | t�k Ö i rd|�l ��� Ø$hFl ��±:t rd| hyu '�l c Ø ��¨ ù u
{y{°Ø�ù � ´Mù ¨ u ¼prn|�r m�v × k�m � e3eje Ø

` 7 hjm�eje f�W~Øp7 hjm Ù h ´ ( h�t�m��²hji q³7EØ]WFrQ× m r k ln´Sh m}t lrØJz�b!l�q m�k�i³�	i ��l k�v�h:t rdl i W m}t�k r m���h�c�� Ø
� q°Ø a kÈb�´à³ k�m��~��u � e3eje Ø

` 7 m�m��3� f�¼ Øp7 m�m � m�k~vwhji%uFa Øp7 m�s3m�k ØEz apsjs3c l v�m�k~h�t r �3m | cd�O��t�m�k r iys lj� h´�~m�h�k |VU m�iOs r iym
ù �Om�k ú c l s�� Ø�³ k l�| m qOr iOs3� lj� t U m�� r ��t U a kÈb Y � oHs~¼*¼ªr i�t~m�k�i�h�t rnl i�h�c |�l i � m�k�m�i | m
l i s i l ��cnm q sjm qOr � |�l �3m�k ú hji q�q h�t�h«v r i r iOs+Z Y � oHs~¼*¼CÅ �3� [�Ø�ù �3�j� Ø

` 7 m�k~e3e f�W~Øµ7 m�k~cdhjiOs�h�u b,Ø¥g�Ø apk~hjv × �Ok���hji q Y Ø¥o hjk |0ý h·¶���¸ |�r m�i�t W m�t�k�m r ��hjc lj� Y t~k~� |�´
t~�Ok~m q,¼pl�| �Ovwm�i�t~� � k l v µ ×�L m | t ´MW m�cCh:t rdl i�hjc ¼ h�t�h × hj��m��
¶ Ø�¼ h�t�h × hj�~m�hji q ��� { m�k�t
Y ú ��t�m�v¹a {O{ c rd| h�t rnl iy��u<Z ¼ ��º�a Å e3e [ u �<hXk Y �
 �¡3¡ u {y{°Ø ¨ ù   ´ ¨)º © u Y { k r iOs3m�k ' m�k�cChjsyu
Y m { t~m�v × m�k � e3e3e Ø

` 7 m�k~� � f�W~Ø�7 m�k~cCh�iOs�hyu g�ØÏb�Ø^³Üõ k~m Ù u b,Øµg�Ø apk�h�v × �Ok~�Shji q�¼ Ø&b,Ø�� c rdq�ÖrØ%zàü m |aU i r�ù �Om��
h�i qTüPl�l cn� ��l k§t U m ü m�v {�l k�h�c�api�hjc ú � r � lj�æW m}t�k r m��3m q �	i ��l k~vwh�t rdl i�� Øz¼ h�t�h × hj�~m
h�i q ��� { m�k�t Y ú ��t~m�v»a {O{ c rd| h�t rnl iy�+Z ¼ ��º�a ÅÏù �j� � [ u � h]k Y ù �f�wº u {O{¨Ø ¡ ù�´Mq � � q°Ø
Y { k r iOs3m�k ´/' m�k~cdhjsOu ù �3� � Ø

` 7 m��Fe � fCW~ØÏkEØ�7 m�k�� rn|Vc u Y Ø�³�Ø a × iOm ú hji qEkEØOü m�iOi ú�Ø�z ³ hjk~� r iOs ×?ú£k@U �Oi |Vc � Ør³ k r i |�rd{ cdm ´
7 hj�~m q�³ hjk~� r iOs�� Ø�kJl v { �yt�h�t rnl i.hji q&³ � ú�|�l c r iOsj� r ��t rd| ��u {y{°Ø�ùj© ¡ ´Mù ¡ q u s cn���Jm�k�h | h ´
q m�v rd| ��u � e3e � Ø

` 7 m�t�e   fCkEØj7 m�t�t r i r u
º Ø �¼hjiOsOujh�i q Y Ø3g h L�l�qOr h Ø�z a o m�iOm�k~hjc � k�hjv�m�� l k c���l k ü�r v�m o k~h ´
i��Ocdhjk r t ú hji q½r t��Ka {O{ c rd| h�t rnl i�t lRü m�v {�l k�hjc W m�hj� l i r iOs�� Ø{³ k l�| m�m qOr iOs3� lj�^ü � b � ´
e   uO��H�_� kJl v { �yt�m�k Y l�|�r m}t úC³ k~m�����u s m ú �xm���t�u � eje   Ø

` 7 m�t�e q�fCkEØ�7 m}t~t r i r u kEØ3¼<ú k�m�� l i%u3� Ø ����hjiO��u W7Ø Y i l�q s3k�hj���_h�i q º Ø �¾h�iOs Ø:z a¿s3c l �~��h�k ú
l�� t r vwm�s3k~hji��OcChjk r t ú£|�l i | m { t���� Ø^ü m�v {¤l k�hjc ¼ h�t�h × hj��m�� etW m���m�hjk |aU hji q�³ k�h | t rn| m�u
'�l c Ø �»º e3e r i �<hXk Y�Y t�h�t~m ´Àlj�p´ t U m ´ apk�t Y �Ok��3m ú'Ø � q°Ø µ Ø ��t Ù�rnl i%u Y Ø_g h L�l�qOr h²hji q
Y Ø Y k rn{ h q hyu � e3e q�Ø

` 7 m�t�e q�×yfCkEØ�7 m}t~t r i r u�º Ø Y m�hjiÁ�¼hjiOsOu:hji q Y Øjg h L�l�qOr h Ø�z�b�r i r iOs�t~m�v {�l k�h�c�k~m�cCh:t rdl iO� UOrn{ �
� r t U v5�Ocnt rn{ cnm½s3k~hji��ycChjk r t r m�� r iÂt r v�m½�~m ù �Om�i | m���� Øx¼ h�t�h´��iOs r iOm�m�k r iOs 7 �Ocdcnm�t r i%u
'�l c Ø�ù � u {O{°Ø º ù�´ º q u � eje q�Ø

` 7 m�t��3� fCkEØO7 m}t~t r i r u Y Ø�g h L�l�qOr hÃhji q º Ø Y Ø �¾h�iOs Ø�z ü�r v�m o k~hji��OcChjk r t r m�� r i ¼ h�t�h × hj�~m���� Ø
¼ h�t�h b�r i r iOsOuOhji q&ü m�v {�l k�hjc W m�hj� l i r iys Ø Y { k r iOsjm�k ´~' m�k�cChjsyu g �yc ú+ù �3�j� Ø

` 7 k l e ¨ fÁgrØ87 k l s3c rdl u g�Ø�³�Ø\k hjcncChjiAu:� Ø87EØÏk k lj� t Ø:z � h�Ä«� � W ( Y ú ��t�m�v µ �3m�k�� r m}�E� Ø3³ k l�| m�m ´
qyr iOs3� lj� t U m ü � ³ Y ü � W ü m}��t ³ k l s3k~hjv Z ³&U h��~mÁ� [�Ø Y hji � k~hji |�r � |�l u k a eãb�l k~s�h�i
s hj� � v�h�iOi%u {O{ ¨�¡ ´  3¡ u � e3e ¨ Ø
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` 7 � | �3� fækEØO7 � |Vc cdm ú u b,Ø�b!r t�k~hyu g�Ø �¼hjc Ù uyhji q¡kEØ�k hjk qOr m Ø�z�� � r iys k cn�O��t~m�k r iOs�hji q Y � ´
{ m�k kJl i | m { t���� r t UOr i Y b a W�ü«e¨ü>W � k@´   � Ø �	i ��l k~vwh�t rnl i ³ k l�| m�� r iOs b hji�hjsjm�v�m�i�t
'Hl c Ø º3  u {O{¨Ø � �3e ´ �»º � u ù �3�j� Ø

` 7 �O���3� f Y Ø�7 �O��m�vwhjiOi%u�m�tJhjc Ø:z�h h�t��yk�hjc � hjiOs3�Ohjs3m ¼pr hjc l sj�Om Y m�k�� rd| m ��l kHa {O{�l3r i�t�v�m�i�t
Y |VU m q �Oc r iOsÁaps3m�i�t~��� Ø �	i ³ k l�| m�m qOr iOsj� lj� t U m � © �	i�t~m�k~iOh�t rnl i�hjc kJl i � m�k�m�i | m lj� a {¢´
{ c r m q¡h h�t��Ok~hjc � hjiOs3�Ohjs3mju {O{°Ø�ù3©�´ º ù u��¼hj� UOr iOs l i%u � e3e ¡ Ø

` k h�k��3� fÁg�Ø�k hjk�t U?ú hji q a Ø%��Ø Y v�m�h:t l i Ø�zàüÈU m ¼ m�� r s3i l�� h�t lj{Ord| ü k�h |ac�r iys Y ú ��t�m�v�� Ø
�	i ³ k l�| m�m qOr iys3� l�� t U m ùfù i q aKiOi���h�c kJl cnc lOù � r �yv l i��	i ��l k~vwh�t rnl i W m}t�k r m��:hjc W m ´
��m�hjk |aU u k hjv × k rnq s3m�uOa { k r c ù �j�3� Ø

` k h���e q�f � Øãk hj��t�m�cdc Ö i%u b,ØãkJr � r tKhji q²g�Ø a�t~�~m�k r h�� Øyz Y ú i�t�h | t rd|�³ hjk�� r iys lj�t� iOk~m���t~k rd| t�m q
Y { hji r � U�ü mÅ��t�� Ø �	i�t~m�k~iOh�t rnl i�hjc kJl i � m�k�m�i | m l i � hjiOs3��h�s3m�� W m�� l �Ok | m���h�i q ���:hjcd��h ´
t rdl i%u o k�hjiOh q hyu � e3e q¢Ø

` k@U m�e   fC��Ø$k@U m�i%u 7EØ Y |aU h:t Ù u ü�Ø h sOu g�Ø$b hjk�t r iym Ù u�a Ø s�r k |VU$UOljÆ u�hji q¡kEØ �+r i Ø3z a ³ h ´
k~hjcdcnm�c kJl v { �yt r iOs.a {O{ k l h |VU t lÉk k~m�h�t r iOs���iOs r iym�m�k r iOs kJl i | m { t Y { h | m�� ��l k Y m ´
vwhji�t rd|]W m�t~k r m}��hjc e¢üÈU m��	cdc r i l3r � ¼Kr s r t�hjc �UrQ× k�h�k ú �	i r t r h�t r �3m ³ k lgL m | t�� Ø ��H�H� ü k�hji ´
�~h | t rdl iO� l i ³ h:t~t�m�k~i!aKi�hjc ú � r �Fh�i q b h |aUyr iOm��	i�t~m�cdc r sjm�i | mju 'Hl c Ø � q u {O{¨Ø ¡3¡Q�}Çy¡ q)ù u
� eje   Ø

` k@Uyr e ¡ f�h7Øtk@UOr i |aUOl k ØPz�b¾�Xk@´ ¡ h h�vwm q ��i�t r t ú]ü hj� cµ¼ m ¢ i r t rnl i�� Ø Y m { t~m�v × m�k � e3e ¡ Ø
È�É�É�Ê�Ë�Ì�Ì:Í�Í�ÍJÎÐÏ�Ñ¤Ò�Î�ÓjÔ�Õ�Ò�Î~Ò�Ö
Ï¤Ì:Ê�×�Ö�ÒjØ�Ø�Ù¬Õ
Ú�Û¬Ó�Ì:ÚOØ�ÜjÉOÔyÓ:ÝJÎÞÈ�É�Ï�ß

` k@Uyr e3e f�háà k@Uyr i |VUOl k�u � à 7 k l ��i%u ��à �+r ��h hji q â¦à W�l3ãOr iy� l i à z � e3e3e
h hjv�m q ��i�t r t	ä W m |�l s3i r t rdl i ü hj� c�e å m ¢ i r t rnl i ' m�k~� rdl i � à ¨ � à
È�É�É�Ê�Ë�Ì�Ì:Í�Í�ÍJÎ�Õ
É¬ß�ÎÞÚ¤Õ�Ó?ÉEÎÀÛ�Ö:æ¬ÌyÕ�Ô�ÙOÌjç�è�é�Î�ê¬ëjÌ:ÉOØyÓ:É¬Ó�Ì�ÕjØOìjØ3×�Ì3Ø�×�Ü�è�èyÌ�Ù�Ö�Ò�Ì
ÚOØ�è�è�ÜjÉyÔyÓ?Ý�Ù�Ø�í�Ü3æAë:Ü3éJÎÐÊ¤Ó

` k@U � q � fCs«à � à k@U �Ok |aUAà%z µ i£vwm�v l k�ä½c r v r t�h�t rnl iO� r i£iOh�t��Ok~hjc�cChjiys3��hjsjm { k l�| m��~� r iOs�� à
b h���t�m�k~�Hî U m�� r ��u b �	î à�åpr ��t�k rdã ��t�m q«ã äÃt U m��	i qOr hji�h�ïKi r �3m�k~� r tä5ð r iOs3� r ��t rn| � k cd� ã u
� e q � à

` k ��t�e ù:fÁåÃàmW�à5k ��t~t r iOsOu gyà µ à5â m q m�k~�~m�i%u åÃàms h�k~s3m�k*h�i qªgyà � à îP� c m�ä àÃz Y | h�t�ñ
t~m�k�ò o h�t U m�k e a k cd�O��t�m�kñ ã h��~m q a { k l h |VU t l½7 k l ��� r iOs½ðUhjk�s3m åpl�| �yvwm�i�t kJl cncdm | ñ
t rdl i�� àAâ k l�| m�m qyr iOs3� lj� t U m � © t U apiOi���hjc��	i�t~m�k~iOh�t rnl i�hjc�a kÈb Y � o � W u kJl3{ m�i U h:ñ
s3m�i%u � eje ù�à

` å hjk�e ¡ fÁóÁà�å hjk��Jm�i à¦z î r v�m§�	� µ i µ �Ok Y rdq mÅ� à ïFi r �3m�k~� rdq h q k hjk�c l �«����� q m b h q k rnq%à
g �Oc rdl u � eje ¡ à

` åKl ��e ©:fÁåÁà � à a {O{ m�cnt§hji qÂåÃà;b hjk�t r i à�z�h h�vwm q ��i�t r tä�����t~k�h | t rnl i � k l v Y { m�m |aU�e
a {O{ k l h |VU hji qCW m����Ocnt~�¦ïF� r iOs�t U mHî¦mÅ��t â k l Y ä���t�m�v�� à:â k l�| m�m qOr iys3� lj� t U m å a WFâ a
7 k l h qO| hj��t h m}���J� l k c � UOl3{ u {O{AàO© � ñ © ¨ u ó m�k�i qOl iAu�ô r k�s r i r hyu � m ã k~��h�k�ä�ñ b hjk |VU u
� eje3e à
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`b� L m qfq�f � à � à � L m�k U m q%à z���r i qOr iOs | cdhj�O�~m�� r iá�OiOk�m���t�k rn| t�m q t�m}��t ã ä ¢ i r t�hjk�ä�hji q ��t l�|aU hj��t rd|
v�m�t UOl�q �� à �	i Y m |�l i q©kJl i � m�k~m�i | m l i´a {O{ c r m q h h�t~�Ok�hjc�ðUhjiOsj��hjs3m â k l�| m��~� r iOsOu
ô l c àµ© u {O{%à�ù � e:ñ ùTù ¡ à a k ð à � e qTq

`b�H� | e3e f5o�à �H� |�q m�k l uyð+c à�b\õ k�ö��Om�÷�h�i q�o m�k�v�hji W�r s3hj� àEøjø api§��v {Or k rd| hjc Y t~� q ä lj� t U m
åKl v�h r i å m { m�i q m�i | m lj� Y � { m�k�� r �~m q � l k q Y m�iO��m åKr ��h�v ãyr s3�Oh�t r�l i Y ä���t�m�v���� à �	i
â k l�| m�m qOr iOs3� lj� Y � o�å a�î kJl i � m�k~m�i | m l i¾��v {Or k rd| hjc b m�t Uyl�q � r i h h�t��Ok~hjc_ðUhji�ñ
sj��hjs3m â k l�| m�� r iOs�hji q ôHm�k�ä.ðUhjk�s3m kJl k {�l k�hyu�Z k � bÉh ð µ ò:ô�ð k]Å �3� [ u óKl iOs sKl iOsOu
ù �3�3� à

` � m�k�e   f � àH� m�k~k�h�k r hji q1o«àHo �Om�k�k r i rÞà+z a ��l k�v�hjc�îPm�v {�l k�hjc µ ãQL m | t µ k r m�i�t�m q�å h�t�h
b�l�q m�c�� à �	i â k l�| m�m qyr iOs3� lj� � å�7 î�u�ð h]k Y à � � © ¡ u {O{%à ºj¨ ù ñ º ©   u Y {yr iOsjm�k�ôHm�k~cdhjsOu
� e3e   à

` � k~m�� � fÁåÃà¤� k~m}ä3u Wáà¤o � { t�hyu�ô àis«U hji q m�c��EhjcÐu�ô à ðUh���k�m�i cjl u¤a à ð+m��O� c�r hji q²gyà apcncChji à
z�b!l i r t l k r iOs�t U m h m}��� e h.î å î q m�v l iO��t�k~h�t rnl i²��ä���t~m�v à �	i®t U m â k l�| m�m qyr iOsj� l��
ó ð�î ù �3� � u Y h�i åpr m�s l u ù �j� � à

` o h r �3� f«WáàHo h r ÷�h��O� c h���hji q s«àHó �Ov {$U k�m�ä�� à�z a kJl v ãOr iOm q � W ò h ð â a {O{ k l h |VU t l
Ä �Om���t rdl i5aKiO���Jm�k r iOs�aps3h r iO��t�ðPh�k~s3mJîPmÅ��t kJl cncdm | t rnl iO��� à �	i â k l�| m�m qOr iys3� lj��W �	a µ
ù �3�3� e&kJl i�t�m�i�t�ñ 7 hj��m q}b �Ocnt r v�m qOr h\�	i ��l k~vwh�t rnl i¾a |�| m��~��u {O{Aà � ùTqTq ñ �»º � ¨ u â hjk r ��u
a { k r c ù �j�3� à

` o k�m��3� f � à�o k~m�m�iOs3k~hj�~� àyz �	i ��l k~vwh�t rnl i W m}t�k r m���h�c e a Y �yk��3m}ä�� à � q%à�o k�m�m�iOs3k�h��~� à�ù �3�j� à
` o k r e ©:f«Wáà¤o k r � U vwhji à�z î U m h�ù ï Y ä���t�m�v ��l k b ï k ñ   l k�� U m�k~m Å �Kt U m Y ä�i�t�h:� ¸ � à �	i

â k l�| m�m qOr iOs3� lj� t U m b ï k ñ   � l k c � UOl3{ u��¼hj� UOr iOsjt l i%u hKl �3m�v ã m�k�u � e3e ©�à
` o k l e q�f�åÃà a à�o k l �~��v�h�i¾hji q µ à¦� k r m q m�k à%z �	i ��l k~vwh�t rnl i W m�t�k r m}��hjc e apcns l k r t U v��áhji q

ó m��Ok r ��t rd| ��� à�s cd����m�k�a | h q m�v rn|�â � ã c r � U m�k~��u � e3e qyà
` ó hjk~�3� fáåÃà¬ó hjk~vwhji à z � U h�tE��m U h
�3m�cnm�hjk�iOm q u � k l vªî W � k � à �	i â k l�| m�m qOr iOs3� lj��7;k Y

� W Y o ñ ù �j�3�yu ùfù ��tJapiyi���hjc kJl cdc l ö�� r �Ov l i§�	i ��l k�v�h:t rnl i W m�t~k r m���hjc W m���m�hjk |aU u Y rdq ñ
iym�äju ù �3�j� à

` ó h�t��3� fáâ¦à�ó h�t |VU u hÁà Y t lfc m���u gyà�k hjk�t U ä àUz î l3{Ord|�å m�t�m | t rdl iAu�h!iOm��ªh {O{ c rd| h�t rnl i ��l k
cnm}� rn| hjc |VU h r i r iOs:� à �	i â k l�| m�m qOr iOs3� lj�%7Èk Y � W Y o ñ ù �3�j�yu ùfù ��t_apiOi���hjc kJl cdc l ö�� r �yv
l i��	i ��l k�v�h:t rdl i W m�t~k r m}��hjc W m���m�hjk |aU u Y rdq iym�äju ù �3�3� à

` óKr k~e3e f ð à�óFr k~� |VU v�h�i%u âPàQW�l3ãOr iy� l iwhji q ð à�� m�k~k lyà�z�ó � ã ñ ¨ ���3m�i�tJsj� rdq m�c r iOm�� à ôHm�k�� rnl i
ù�à   à � eje3e:� à
È�É�É�ÊEË~Ì�Ì:Í�Í�ÍJÎÐÏ�Ñ¤Ò�Î�ÓjÔ�Õ�Ò�Î~Ò�Ö
Ï¤Ì?Êy×OÖ�ÒjØ�Ø3Ù�Õ�ÚyÛ�Ó�Ì?È�Ñ�úyéOÌjÛ3ÑAÕ?ÙyØ�ßyÕ�Ú�ØyÓ�ÎÐÈ�É3Ï¤ß à

` óKl3ã e   fÃgyàÄWáà�óKljãOã ��u åÃà a {O{ m�c�t�u gyà�7 m�h�k�u åÁà ���k�hjm�cÞu bxàQs hjv�m}ä�hjv�h�u bxà Y t rd|Vc m�cÐu�hji q
b£à îHä�� l i à:z�� a Y î�ï Y e ����t�k�h | t r iOs r i ��l k~vwh�t rnl i � k l v^i�h�t~�Ok�h�c�ñ	cdh�iOsj��hjs3m_t~m}��t��� à �	i
�¦r i r t�m Y t�h�t~m å m�� rn| m�� ��l k h h�t��Ok~hjc+ðUhjiOs3�Ohjs3m â k l�| m��~� r iOs à�b �	î â k~m�����u � e3e   à
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` ó �Ovwe3e fHs«à¤ó �Ov {$U k~m}ä���u Wáà¤o h r ÷�h��O� c h���u b àµó m {O{ cdmÃhji q bxà Y hji q m�k~� l i à�z î W � k ñ q
Ä �Om���t rnl iÁh�i q apiO���Jm�k Y ä���t�m�v«� à î U m_m r s U t U îPm}��t W ��t�k r m}��hjc kJl i � m�k~m�i | mXZ�î W � k ñ
q)[ u � e3e3e à

`b� |VU e ¨ fæbxà � |VUOr i l hji qûóÁàFù hjsj�O� UOrÐà�z�o m�iOm�k~hjc r ÷�m q b!r i cjl ��� c�r5b m}t�k rn| � ��l k b!r ��m q
� m�h�t��Ok�m}ñÀî_ä { m å h�t�h�aKi�hjc�ä�� r ��� à ��H�H�üî¦k~hjiO��h | t rnl iO� l i Y ä���t�m�v���u b h�i®hji qÇk ä�ñ
ã m�k~iOm}t rd| ��uOô l c à�ù ¨ u hKlOà ¨ u � e3e ¨ à

` g h | e ¡ f�bxàjg h | ÷�ä�iO� c�rÐà
z a � k�h�vwm}� l k c���l kUt U m b hjiOhjs3m�v�m�i�t lj��â hj��t���� { m�k r m�i | m��¦� r t U
î r vwmÅñ����t�m�i q m q Y r t���h�t rdl iO��� à �	i â k l�| m�m qOr iOs3� lj� t U mÁ� r ��t U �	i�t�m�k~i�h:t rdl i�hjc kJl i � mÅñ
k�m�i | m l iS�	i ��l k�v�h:t rnl i¾hji qÒs i l ��cnm q sjm b h�i�hjs3m�vwm�i�t�uÈZ k � sHb�Å e ¡ [ u�ðUhj�ÃôHm�s�h���u
� eje ¡ à

` g �yk��3� fáåÃàýg �yk�h � � c ä h�i q gOà8óáà b h�k�t r i àSz Y â �_� kEó hji q ð+a hpo ïFa o � âtW µ ñ
k � Y$Y � hpo5e api �	i�t~k l�q � | t rnl i t l h h�t��Ok~hjcþðUhjiOs3��h�s3m â k l�| m���� r iOs�� à kJl v�ñ
{ ��t�h�t rdl i�h�c#ð r iys3� r ��t rn| ��uÿhji q Y { m�m |aU W m |�l s3i r t rnl i à â k~m�i�t rn| mÅñ ó h�cdcÞu ù �3�3� à
È�É�É�Ê�Ë�Ì�Ì:Í�Í�Í�ì
Ú�Ê�ß�Î�Ò�Ó�ÎÐÑ�Ï�ÔOÓ�Ó�Î�Ø3Ù�Ñ¬Ì?Ú�ßjÛ�×�Ö?Ñ�Ê¬Ì:Ú¬ß:Ê¤ÕjØHÎÞÈ�É�Ï�ß

` s i r e q�f�7pà�s i r s¾u gyàtb a¹hji q � à&hFr ����hji àPzMW m { k~m��~m�i�t r iOs²îPm�v {�l k�hjc s i l ��cnm q sjm r i
ð+m�s3hjc åpr � |�l �yk~�~mÅ� à �	i ��l k~vwh�t rnl i � kJl v�v5�Oi rd| h�t rnl iO�%îPm |VU i l c l s�ä�ðUh
äju�ô l c à ¡ �	�~�~�Om
º u µ | t � e3e q�à

` sKl m��3� fáåÃàµ7Kà$sKl m�i�h�i q � ày7 m�i q m�k à�z î r vwm � k~hjv�m�� e î¦m�v {�l k�hjcAhj�ys3v�m�i�t�h�t rnl i l�� t U m
iOm}����� à � 7Èb Y ä���t�m�vw� gjl �Ok~iOhjcÞu�ô l c à º e�u ù �3�3� à

`8ðUhjk~e3e fá7pà ðUhjk~��m�i�hji qèkpà a l iOm à:z�� hj��tHhji q � � m | t r �jm�îPmÅ��t b!r i r iOs��O� r iOs�ð r iOm�hjkñ	î r v�m
åpl�| �Ov�m�i�t k cn�O��t~m�k r iOs�� àUâ k l�| m qyr iOsj� lj� t U m ¢ � t U a kÈb Y � o|sáåpå �	i�t�m�k�i�h�t rnl i�h�c
kJl i � m�k~m�i | m l i s i l ��cdm q s3m åpr � |�l �3m�k�äühji q å h�t�h b!r i r iOs Z Y � o|s�å�åCÅ e3e [ u Y hji
åpr m�s l u � e3e3e à

`8ð+m�m�e ¨ fÃåÃà ð à ð+m�m_hji q ð à»W m�i à�z�åpl�| �Ovwm�i�t W hji c�r iys l iá�xm r s U t�ñ { hjk�t r t rnl iOm q Y r s3iOh�t��Ok�m
��r cnm���� à a kÈb îPk~hjiO��h | t rnl iO� l iw�	i ��l k~vwh�t rnl i Y ä���t�m�vw�_ô l c à ��¨ u hFlOàíù u {y{%à � �3e:ñ �»º�¡ u
� eje   à

`8ð+m U e   f � à ð+m U iym�k�t à�z a { m�k ��l k~vwhji | m����:hjcd�Oh�t rnl i l�� t�m}��t�h�i�hjcnä�� r �_t�m |aU i l c l s r m���� à ap�
b h�s�hj÷ r iOm�uOô l c à � ù u hFlOà º u {O{%à�q � ñ	e ¨ u � e3e   à

`8ð+m U e   f � à ð+m U iym�k�t àáz �	i ��l k~vwh�t rnl i(����t~k�h | t rnl i�� àækJl vwv5�Oi rn| h:t rnl iO� l�� t U m¿a kÈb u
ô l c à º eyu hFlOà � u {y{%à�q �:ñ	e � u � eje   à

`8ð+c r e3e f�åÃà"bxà ð+c rdq�� u bxà�gyà aKk�hjv ã �yk~�%u Wáà�7 m�k�cChjiOs3h½ä*� à Y hjiy÷ z�W m { k~m���m�i�t�h |�r�� i*ä
l k�s�hji r ÷�h |�r�� i q m { m�k r���qOrd|�l � qOr s r t�hjc�m�� |�l iÁm�c�cnm�iOs3�Oh L m�º b ðA� à �Àô kJl iys3k~m�� l � Y s µ ñ
��� { h���hw� µ k µ h Y � å e3eyu � e3e3e à
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`bðUc r eje ãyf�åÃà ð+c rnq�� u W�àµ7 m�k~cdhjiOs3h«ä bxà¥gyà apk~hjv ã �Ok�� àyz ����t~k�h |�|�r�� i�ä�hj� r s3i�h |�r�� i q m�t r m�v«ñ
{�l � q m��~� | m�� lÁ{ h�k�h qOl�| �yvwm�i�t l � q m�h | t���hjc rdq h q ¶ à ºpôp� kJl iOs3k~m�� l�q m�cCh�� Y l�|�r m q h q
��� { h�� l cdh { hjk~h5m�c â k l�| m���h�v r m�i�t l5q m�c%ð+m�iOs3��h L m h h�t��Ok~hjcÞu {y{%à�ùfù º ñ ù º �yu Y m { t r m�v�ñ
ã k~m ù �3�j� à

`bðUc r � � f�åÃà�bxà ð+c rdq�� u W�à�7 m�k~cdhjiOs�hyuEhji q�bxàFgyà apk�h�v ã �Ok~� à�z ����t�k~h | t r iOs*î¦m�v {¤l k�hjc
k�m � m�k~m�i | m���t l hj�yt l vwh�t rn| hjcnc�äShj��� r iys qOl�| �Ovwm�i�twm}�3m�i�t�ñÀt r v�m { m�k rnl�q ��� àHå h�t�h ã hj�~m
h�i q ��� { m�k�t Y ä���t�m�vw�Fa {O{ c rd| h�t rnl i�Z å ��º�a ÅÏù �3� � [ u�ð h]k Y ù �T�»º u Y { k r iOs3m�k�ñÞôHm�k�cChjsOu
ù �3� � à

`bðU��t�e3e f�bxà ð+�yt�÷áh�i q!åÃà ap� |aU m�k àyz ðUm�hjk~i r iOs â ä�t UOl i�� à � q%à µ k~m r cdc�ä à � eje3e à
` b hji�e3e fCkpàAåÃà�b hjiOi r iOs§hji q½óÁà Y |VU�2 t~÷�m à¬z���l �Oi q h�t rnl i lj� Y t�h:t r ��t rd| hjc h h�t~�Ok�h�c¦ðUhji�ñ

sj��hjs3m â k l�| m��~� r iOs�� à�b �	î âtW � Y$Y u � eje3e à
` b hjk�e ¡ f a àb hjk�t r i%u o«à
åpl�qOqyr iOs�t l i%u�î à�s h�vwv�u bxà µ k qOl ��� c�r h�i qCbxà k�÷�ä ã�l�|Vc�rÐà�z î U m

å m�t k �Ok��3m r i¿ap���~m����~v�m�i�t lj�Áå m�t�m | t rdl iýî¦hj� c¿â m�k ��l k~vwhji | m}� à �	i â k l�| m�m qOr iOsj�
���Ok l � { m�m |VU e ¡ u {O{%à � q e © ñ � q e q u W�Uyl�qOl ��u � e3e ¡ à

` b!lj� e q�f a à\b!ljÆ h�t_hji q�s«à)W h�v�hjv lTU hji�h�k�h lOà
z �	i��3m�k�t�m q���r cdm���ôHm�k~���O� Y r s3i�h�t~�Ok~m ��r cnm��
��l kFî¦mÅ��t��	i q mÅ� r iOs�� à a kÈb îPk�h�iO��h | t rnl iO� l i å h�t�h ã hj�~m Y ä���t~m�v���u¬ô l c à�ù º u hKlOà ¨ u
å m | m�v ã m�k � e3e qyà

` hKr iys�� � f�â¦àÈhFr iOsyu�º à Y à �¼hjiOs*hji q Y à�g h L�l�qOr h à�z apiÂapcns3m ã k�h rn| W m { k~m��~m�i�t�h�t rdl i l��
k h�cdm�i q hjk���� à aKiOi�h�cd� lj�>b h�t U m�vwh�t rd| �áhji q aKk�t r ¢ |�r hjc��	i�t~m�cnc r s3m�i | m�u Y { m |�r hjcH�	�~�~�ym
l i Y { h:t r h�c+hji q î¦m�v {�l k�hjc o k�hji��OcCh�k r t	ä3u 7 hjcnt~÷�m�k�u ù �j� � à

` µ U h3e ¡ fÁgyà � r m ã mjuAî à µ U hjk�h�u s«à�b!|ws m�m��3m�káhji q î à µ U k~��t�k l v�ñ Y hji q sjk~m�i à�z api½m�v«ñ
{yr k rn| h�c�h {y{ k l h |aU t l t�m�v {¤l k�hjc«k~m � m�k�m�i | m1k~m�� l cd��t rdl i�� à �	i â k l�| m�m qOr iys3� l�� t U m
Y m |�l i q kJl i � m�k~m�i | m µ i*��v {Or k rd| hjc b m�t Uyl�q � r i h h:t��Ok~hjcJðPh�iOs3��h�s3m â k l�| m���� r iOs
Z � b¾h ð â"ùf[ u�ap�ys3�O��t � e3e ¡ à

` â h { e3e f�WáàHâ h {$c h à�z µ i�ñ	c r iOm.iym��ÿm��3m�i�t q m}t�m | t rnl i%u | cd�O��t�m�k r iOsxh�i q t�k~h |ac�r iOs�� àHâ&U�å
åKr �~��m�k�t�h�t rdl i à�å m { hjk�t�v�m�i�t l��&kJl v { �yt~m�k Y |�r m�i | m�u�ïKi r �3m�k�� r t	ä lj�&b hj����h |VU �O�~m�t~t~� à
� e3e3e à

` â hj÷�e ¡ fCbxà î à¬â hj÷ r m�iO÷�hÉZ m q�[}à�z �	i ��l k~vwh�t rnl i.����t�k~h | t rdl i�� à Y k ���ñ	e ¡ à Y { k r iOs3m�k�u � e3e ¡ à
` â hj÷�eje fCbxà î à¬â hj÷ r m�iO÷�hÉZ m q�[}à�z �	i ��l k~vwh�t rnl i.����t�k~h | t rdl i�� à Y k ���ñ	e3e à Y { k r iOs3m�k�u � e3e ¡ à
` â m�k��j� fÃgyà�â m�k~m�÷}ñ k hjk ã hjcdc l hji q î à Y t�k�÷�hjc cjl � c�rÞà�zMh h�t~�Ok�hjc�ðPh�iOs3��h�s3mF�	i ��l k~vwh�t rnl i W m}ñ

t~k r m���h�c eUâ k l s3k~m��~� W m {�l k�t�� à �	i ��l k�v�h:t rnl i â k l�| m��~� r iOs½hji q b hji�h�s3m�v�m�i�táô l c à º3  u
{y{%à � ©3© ñ �?¡ q u ù �j�3� à

` â¦l iO��� � f a àµâ¦l iO��ä Wáà87 m�k~cCh�iOs�h à�z�bÉõ t l�qOl �¦ä5hjcns l k r t�v l � { hjk�hpcdhphjs3k~� { h |�r�� i5hj�yt l v�±?ñ
t rd| h q m qOl�| �yvwm�i�t l ��� à �	i ��l k~v�m�t õ�| i rd|�l � � ò��   ò ù �3� � u å m { hjk�t�hjvwm�i�t lFq mHð+m�iOs3�Oh L m��
ä Y r ��t�m�vwhj���	i ��l k~vw±�t rn|�l ��uOïKi r �3m�k�� r t�h�t g h��Ovwm���u ù �3� � à
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` â¦l i�� ù:f a à+â¦l iO��u W�à%7 m�k~cCh�iOs�hwä gyàÄW � r ÷Åñ Y UO| �Oc | c lj{ m�k à�z îPm�v {�l k�hjc Y m�v�h�i�t rn|mk cd�O��t�mÅñ
k r iOs l��>h m���� ��l kÃ���3m�i�t å m�t~m | t rdl iShji q îPk~h |ac�r iOs�� à �	i â k l�| m�m qOr iOs3� l�� t U mw��m}ñ
|�l i q � l k c � UOl3{wl i â h�t�t�m�k�i W m |�l s3i r t rdl i ��l kH�	i ��l k~vwh�t rnl i Y ä���t~m�v��]Z âtW � Y ù �3� ùf[ u
� k ��� Y ñ â k�m�����u ù �3� ù�à

` W�r L ¡ e fHkpàµgOà5WFróL � ã m�k�s3m�i àÁz �	i ��l k�v�h:t rnl i W m�t~k r m���h�c�� à ð l i qOl i%u 7 �yt�t�m�k�� l k�t U ��u � e ¡ e à
È�É�É�Ê�Ë�Ì�Ì:Í�Í�ÍJÎ	Ù�Ò�Ó�Î	ÛOß�ÔyÓ�ÛOÖ�ÍJÎ�ÔOÒ�ÎÞÑ�Ý�Ì�ÝOØOÕ?É�È

` W�r cde ¨ f � à b£à<W�r c l�Æ¦à�z �	i ��l k~vwh�t rnl i½m}��t�k~h | t rdl i£hj� ã hj� r � ��l k {�l k�t�h ã cdmÃt�mÅ��t | cChj��� r ¢ | h?ñ
t rdl iÃ��ä���t~m�v«� à3â&U�åÂåpr ���~m�k�t�h�t rdl i W m {�l k�t�ujïFi r �3m�k~� r tä l��ãb h��~��h |aU �O�~m�t�t��Hapv U m�k~��t à
Y m { t�m�v ã m�k � e3e ¨ à

` W�l�q e3e fÁóáà�WFl�q k	�dö��Om�÷ à¬z ����t~k�h |�|�r�� i½ä W m | � { m�k�h |�r�� i q m«�	i ��l k~vwh |�r�� i�� à î¦��t l k r hjc Y ��ñ
â ðU� h u � e3e3e à

` Y hji�e q�f � à Y hjiO÷�u W�à
7 m�k~cdhjiOs�h�h�i q�bxà:gyà apk�h�v ã �Ok~� àÅz�o h�t U m�k r iOs b m}t�h q h�t�h � k l v·�xm ã ñ
ã h��~m qÆW m {�l � r t l k r m�� lj�5óKr ��t l k rd| hjc â � ã c rd| h�t rdl iy���²e�t U �	i�t~m�k~iOh�t rnl i�hjcp� l k c � Uyl3{
å ��ºpa�e q u {O{Aà ¨�¡Tº ñ ¨�¡ q u���H�H� kJl v { �yt~m�k Y l�|jà¬â k~m��~��u � e3e qyà

` Y hjcCe q:fÁo«à Y hjc�t l i à�z ap�yt l vwh�t rn| îPmÅ��t â k l�| m�� r iOs:� à a qyqOr � l i�ñÀ�xm��~cdm}ä3u � eje qyà
` Y rd| e ¡ f Y � k Y t~�O� â k l c l s§ïK��m�k Å � b hji��Ohjc ã ä Y �Jm qOr � U �	iO��t r t��yt~m lj�@kJl v { ��t�m�k Y |�r m�i | m

� rd| ��t��O�ñ	k�m�ö��Om���t�
�� rd| � à ��m�u Y � k Y t��y� â k l c l s º�«  u�� l �3m�v ã m�k � eje ¡ à
`���vwm�e�� f a à8�Jà ��vwm�h�t l i à
z �	i ��l k~vwh�t rnl i���m�t�k r m}��hjcyhji q �Kh�t��yk�hjcyð+m�iOsj��hjs3m µ k l�| m���� r iys�� à

�	i â k l�| m�m qOr iOs lj� t��ym�� l i � m�k~m�i | m â k l � { m | t�� ��l kP�	i�t�m�cnc r s3m�i�t���m�t~k r m���h�c à �	i ��l k�v�h:t rn|
ô l c à � �yu ù � ñ ù º u��\hjk~÷ l � e3e��

`���i l e ©:f � à î à ��i l�q sjk�hj����u8� à a��Oi%u o�à apk r h���u åÁà � à�7 h�t l k�ä3u óÁà �Jc rnÆ¤l k q uy� à � à¬å ä�k~m�� l i%u� à �Hcnvwhj�~k r u �Jà�o k�hji qyr ujm}t�hjc à:z î��Om�î�� Ä ð ù îPm�v {�l k�hjc Ä �Om�k�ä«cCh�iOs3��h�s3m}� à�� cd���Jm�k
a | h q m�v rd|�â � ã c r � �Om�k���u � eje ©�à

`���t�m�e�� f � à ��t�m q mju�� àUó h3h��Áh�i q ï à!��2 �~�~iOm�k àAz ïKi q m�k���t�h�i qOr iys\h�i q t~k�h |#"�r iOs.t�m�v {�l ñ
k~hjc q m�� | k rd{ t rdl iO� r i qyr hjc l s3�ym}� à �	i 7pà � | �Ok	$ q m�k�u�� à ð+m�i q m�k~��u�� à�ó m��~��u�î à�â¦l k�t�m�cdm
m q � à � l v { ��t�m�k���u�ð r iOs3� r ��t rn| ��ujhji q�â � l iym�t rn| � ã m}t��m�m�i§ðUhjiys3��hjs3m�hji q � { m�m | � à �	i
â k l�| m�m qOr iys3� lj� t��Om ¨ t��%� l i � m�k~m�i | m l i&�ph�t~�Ok�h�c�ðUhjiOs3�Ohjs3m â k l�| m��~� r iOs(' � µ ��ñ
ô��)�*� Å e��,+Åu � k�hji "�� �Ok�t�u � e3e�� à

`���t�m�e ¡ f a à ��t�m r iOm�kwhji q � à � l k~k r m à¦z î¦m�v {�l k�hjc µ ã.- m | t/� l cdm0� l�q m�c r iOs:� à �Jap�1�y�He ¡ u
� eje ¡ à

`�� {�| e�� f � à � { h |�| h {Or m�t~k�hyu2� à�â hjk~m�i�t�u�� à43Ar v�h�i�ä rÐàPz � l�q m�c r iOs£î r v�m � k l v � l i | m { ñ
t~��hjc â m�k�� { m | t r �3m}� à �i â k l�| m�m qOr iys3� l�� t��ymÁ�~m}�3m�i�t	�²�	i�t~m�k~iOh�t rnl i�hjc!� l i � m�k~m�i | m l i
�	i ��l k~vwh�t rnl i.hji q5� i l ��cdm q s3m6�\h�i�hjs3m�vwm�i�t6'7�J� � � Å e��,+}u 7 m�t~m�� q hyu � e3e�� à
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`8� { k��j� f6�«à � { h�k |#"¿gjl iym�� àHz� �Ok�t	�Om�kwk~m ¶ m | t l i l i¿î9�F�2�_� à �	i ��l k~vwh�t rnl i â k l�| m���� r iOs
h�i q �\hji�h�s3m�v�m�i�t�uyô l c à º3  u {O{%à º�¡ ñ:� © u ù �3�3� à

`8���Eh3eje f � à ���Jhji%uEhji qügyà aKcdcdhji à�z ����t�k~h | t r iOs%� r s3i r ¢ | hji�t�î r vwm�ô_hjk�ä r iOs � m�h�t��yk~m��
� k l vûîPm}��t�� à �	i â k l�| m�m qOr iOs3� lj� t	�OmJm r s���t	�5�	i�t~m�k�i�h�t rnl i�h�c;� l i � m�k~m�i | m l i5�	i ��l k~vwh:ñ
t rdl i�hji q5� i l ��cdm q s3m6�!hji�hjsjm�v�m�i�t6'7�J� � � Å e3e,+Åu {O{%à º �?ñ ¨ © u � h�iO��hj��� r täju � e3e3e à

`8���Eh3�j� f � à ���Jhji·h�i q·gyà apcdcdhji à�z aK�yt l v�h:t rn|²o m�iOm�k�h:t rdl i lj� µ �3m�k�� r m�� î r vwm�c r iym}� à
îPm | �Oi rd| hjc!��m {�l k�tF�:� à � e��yu�ïFi r �jm�k~� r t	ä l�� �\h��~��h | ���O�~m�t�t���u<�J���:�áu ù �j�3� à

`8���EhjiO�3� ãyf � à ���Ehji%u åÃà¤g m�iO�~m�i àOz î r vwm=� r iOm��?>@� l iy��t�k�� | t r iOs�î r v�m�c r iOm��E� r t��A��t�h�t r ��ñ
t rd| hjcB� l�q m�cn� lj� � l k q ïK�~hjs3m}� à@��å�å ñ ù �3�j�«� l k " �	� l3{!l i�îPm}��tC� r i r iOsyu ù �3�3� à

`°î�� â�fÃâ k l ä3m | t l î�� â ��î��D� à
E È�É�É�Ê�Ë�Ì�Ì:Í�Í�ÍEÎÐÚAÕ�Ó:ÉJÎ	ÛOÖ�æ�ÌyÕ
É¬ß�ÌjÙ¬Õ?æ�ç�è3é�Ìjç�è3éJÎê.F�Ìj×�Øyß3Ô3ÉyØ�Ù�G�Ü�Êy×OÖ,H�ØOÒ?É�Ó�Ì�É�Õ
Ê�Ó:ÉOØ3× E

`°î å î f î å î óKl v�m { hjs3m à
È�É�É�Ê�ÙJË�Ì�Ì:Í�Í�ÍEÎÐÚAÕ�Ó:ÉJÎ	ÛOÖ�æ�Ì�Ó
Ê�Ø�ØOÒ
È�Ì:ÉOØyÓ:É¬Ó�Ì:É�Ù�É¬Ì�Õ
Ú�ÙyØ�IJÎÐÈ�É3Ï¤ß

`°î å î�e�� f �ph:t rdl i�hjc��	iO��t r t~�yt�m lj� ��t�hji q hjk q �Ãhji q îPm | �Oi l c l sjä à%z î��Omwî lj{Ord|wå m�t~m | t rdl i
h�i q îPk�h |#"�r iOs�m}��hjcn��h�t rdl i { ��h��~m ù ' î å î ù +	��u � e3e�� à
È�É�É�Ê¬Ì�Ì
Ï�Ö�×�Ê�È�Î�ßjÙ�Ò�ÎÐÑ�ÊOØjÚ�Ú�ÎØ�Ù3Ñ�ÌKJ.LMJ¬Ì

`°î å î��3� f �ph:t rdl i�hjc��	iy��t r t��yt~m lj� ��t�hji q h�k q �áhji q îPm | �Oi l c l sjä à¤z î��Om ù m�hjk ù �3�3�§î l3{Ord|
å m�t�m | t rdl iÃhji q îPk�h |�"�r iOsFt�h�� "�q m ¢ i r t rdl iáhji q m}��hjcn��h�t rnl i { cCh�i/' î å î ù �3�3�,+À��u ù �3�3� à
È�É�É�Ê¬Ì�Ì
Ï�Ö�×�Ê�È�Î�ßjÙ�Ò�ÎÐÑ�ÊOØjÚ�Ú�ÎØ�Ù3Ñ�ÌKJ.LMJ¬Ì

`°î l v�e ¨ f a à î l v�h�� rd| u óÁàUo hjk |�r hN� l c r i�h§hji qO"�à �P� l m�iO� à¤z �	i | k~m�vwm�i�t�h�c�ï {�q h�t~m�� µ �
�	i��3m�k�t�m q ð r ��t~� ��l kEî¦mÅ��t åpl�| �Ov�m�i�t��Fm}t�k r m��:hjc�� à a����Q� r sjv l�q ô l c à�© u � e3e ¨ à

`°î¦k~h3e ©:fÁgyà îPk�hjv5�OcncCh��R�yhj÷ àPz �	i�t~k l�q � |�|�r�� i*h²cCh\�	i ��l k�v�±�t rd| h åpl�| �Ovwm�i�t�hjc�� à a { �Oi�t�m��� r m�i |�r h�� q m5cChS� l v { �yt�h |�r�� i²ïFi r �3m�k~� rdq h q½q m 3 hjk�hjs l ÷�h�u<��u 3 h�k�hjs l ÷�h {O{%à   ñ � �yu
� e3e ©�à
T�É�É�ÊEË~Ì�Ì�H�ÔjúOÔ3É�Ö�ÎÐÑ�Ú¤ÕKU�Ô�×�Î�ØyÓ�Ì3Øyß3ØOÒjÜ�ÙOÖ�Ò�ÌyÕ�ÚyíOÖ�Ü3Ù�Ö�Ò�ÎÐÈ�É3Ï¤ß

`°î¦�yk�e3e fÃgyà î¦�Ok�v l u.� à �Eh:t�hjcd±Áh�i q§óÁà � l�q k r s3�ym�÷ à�z apiwa q h { t�h ã cdmF��V��ä���t�m�vþt l �Fm��
åKl v�h r iO�� à a {O{ c r m q �	i�t�m�cdc r sjm�i | mjuyô l c à �5' ù ñ º +Åu {O{%àíù3©3© ñ ù ¨�  u � e3e3e à

` ù hjiOs�e�� f�ù5àEù hjiOsOu�î àFâ�r m�k | mxhji q�gyà �Ehjk ã�l iOm�cdc à_z a���t~� q ä l i·k�m�t~k l � { m | t r �3mxhji q
µ iOc r iym²���3m�i�t å m�t~m | t rdl i�� à �	i â k l�| m�m qyr iOs3� lj� t��ym ù � ��t�aKiOi���hjc��	i�t�m�k�i�h�t rdl i�h�c
a����Q��� o �:�W'7��� o �:� Å e���+}u@�!m�c ã�l �yk~iOm�u � e3e�� à

` ù hji�e�� ãyf�ù«à�ù hjiOsyu gyà �Ehjk ã�l iym���cncÞuK� à:7 k l ��i%u:î à�â�r m�k | m�u 7pà î à aKk | � rnã hjc q hji q º à ð r � à
z ð+m�hjk�i r iys�h {y{ k l h | �Om�� ��l k å m}t�m | t r iOswhji q îPk�h |�"�r iys�Km}���p���3m�i�t��� à�â k l�| m�m qOr iOsj�
l�� t	�Om ù � ��t�apiOi���hjc+�	i�t�m�k�i�h�t rdl iOhjc%a����Q��� o �:�X'Y��� o �:� Å e��,+Åu@�!m�c ã�l �Ok�iOmju � e3e�� à
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` ù hji��3� f�ù«à�ù hjiOs§ubî à ap�ycnt�u�î àyâHr m�k | mjuyh�i q � à � à ðUh�t~t r v�m�k àjz �	v { k l � r iysát�mÅ��t | h:t�m�s l ñ
k r ÷�h:t rdl i�v�m�t	� l�q � ��l k_m}�3m�i�tEt~k�h |#"�r iys�� à�â k l�| m�m qOr iOs3� lj� t	�Om ù º ��tJapiyi���h�c¤�	i�t�m�k~i�h?ñ
t rdl i�h�cAa����Q��� o �:�W'7��� o �:� ÅÏù �3�3�,+ÅuOaEt	�Om�iO��u ù �3�3� à

` ù hji�� � f�ù«à�ù hjiOs à�z�åKl�| �Ov�m�i�t*�Jcd�y��t�m�k r iOs�� à �:�Z��hji qyl �yt à�ù �3� � à
`°ô�m�s�e3e fÃgyà ô�m�s�hj� ó m�k�i�hji q m�÷ à�z ïKi*� r ��t�m�v�h q m�k~m | � { m�k�h |�r�� i q m r i ��l k�v�h |�r�� iS� ljã k~m

m���t�k�� | t~�Ok�h®ä |�l i�t�m�i rdqOl � à î¦m�� r � qOl�| t l k�hjc å m { h�k�t�h�vwm�i�t lxq m��	i ��l k~vw±�t rd| h q m�cCh
ïFi r �3m�k~� rdq h q�q m�ô_hjcncCh qOl c r�q u � e3e3e à
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� } � � } r wut�v��Y} ��x�} ��v�su��v��7|�su{�r sut���wu��x�} ��} wu��v�t�x�v�r�������7� } � � wur su��sMt�v���} v��usMsM{�v���} ��} {?sur�r � x�v�{=x7v�r sM�u��v�{�{�} r r s,�uwut�w���su{Kv���t����Y} t�} |~s;� ��{�} �usux�s7��sMr s.���	������ } � qo �} {�su�K¡ � �� 7{�¢yx�v�{�x�} ��v���£y��v�v�r	��{�wy��v�t�su¤,} v��y|~w.x7v � } r wut�v��Y} �?¥���t8|~} ¦:��s.r sM} ��|~v�{8�yv�����} §u��¤,} r } |�su{�u� } � ¨ s.���	���©v��y�Y� sMsur	�?x�{�} ª�|~} ��w,����s,«:w�|�s.��wu�y|�{�s.¤,} �7sut���su{�s�� �:v�t���su{��¬t��7t��¬wu¤���sut� }  qesur v��7x�su{�} wMx�v�r	��wu�7«:} ��|~w.®�� su¯ } ° ± } x�v�r�qosut�|~{�w.x�v�t�|~} |��7¡yv�s.²?wu�7su} ��sMv��@³�´Y|�v�{�} wu{�v�t�µ:v����7����r } ¤,s,x�vK�Y��v�r |~sMsMr sMr � ��v�s,x���{�s,¡;wu{�|~wyx�w�´Ysu¯ } ¶ ·=����wur su�¬wu{�sux�wu{�s.r sMt�wu¤���{�s.x�v�ro� ��wu¤,su��x�su��|~v��° � } ¸ ¹�v�r |~t�} �;x�v�t�s�|~s.����s,�Y��v��usM��{�} t�} t�sur	x�v�t�|~} |~��} {?suro� º�su{�v���wu��§u¤,} ��w7�:sMr wut=|~{�v�t�x�� sut�x�v���wu¤���{�su{�r v° � } � ¨ sMv�t�|~{�s�|~v��u} sPx�v�r	��su¤���} wMx7v�t�} r r sut° � } ¯ ¨ wut��7{�} ¤,v�{�wut=¤M} ��} t�|~{�wut=x�v�»¼��x�} s,¡�½	su�Y} t�|~ªu�� �su�7r su���:wu{?|~v�r ¾�¿ wu��w.��su{�s.{�v���s�¥8su{�r s,|~v���t�} §u�° � } ��� ¨ wut�¤,} r } |�su{�v�t?��wur wu¤���} su��wut�v�´7} �uv���s.½	sut�|~{�su�7s.£Y��v�v���x���{�v�º���sMv�r	x�} ªur wu�uw.x�v���suº����� } �u� ®�} ¤,} |�vKv�r�¤,} ��} t8|~{�w,x�v�®�v�¿Àv��7t�s.�:wu{8|~���u��¾�t��:wu{=¦:r |~{�su{��7��} �7¿ wu{�¤,v�t�wu��{�v�v�r	v�t���} wu��s�¥�v¶ � } ��� � wur su��sMt�v��:v�{�¦:r sM��wu¤,wM¿ s��ywu{�} |~w.v���r sM·�³B��su{�s.v�r��7��v�t8|~wMx�vM� ¤,� t�|~v�{�½o³ � q��¶ � } ��� ������su{�sM} ¤,��} x�v�s.����s�|~{�wMr v�|~{�sux�wut�v�t���suÁ�wur v�t�sut�} t�|�} {�sur�¥���} ��} wMx7v�����sur su�¶ � } �  ³#r�»�²?�Dv�¤,��} v�º�sMs.v��y|~{�v��usu{�����v�{��:wut�x�v�x�v�t�su��su{�v���} x�wut�v���v�r	��wu�7«:} ��|~w.} {�r su�7x�¾�t���u� } � ° qev��y|~{�wusu¤,¾�{�} ��s.{�v���} ��} {�ªM¯7Â �u�u� ¤,} r r wu�7v�t?x�v�x�§ur su{�v�t���su{�sMt����:v�{�su{�r wut�v�t�|�{�su�uwutKx�v�r�� � } |~�~  �¶u¶ } � ¶ ³#r���wu��} v�{��7wM�� 7} r v���w,x�} ��vK£Y��v�½#} �7wy�� �v�|�x�v��:vK��wur ��v�{��:wu{�£Y��v� �s�¡;�usu{�su�y|~� sut�x�v�£Y��v�t�v�{�ª�¥8��º��usux7w¸�¶ } � ¸ ��¤,¾�{�} ��s ¨ s�|~} ��sM�7��t���s.v���r s.·�³Ãr sMt�sur } x�s,s.r sut���{�} t�} t?¦:��su����} v�{�sut���� ��r } ��sut¯ � } � � ³#r�qowu���u{�v�t�wPx�vKÄ�v���v�º���v�r sMt��Y¿À{�v��7��s�� ¿ ���us7�¬¤,sut�} ��s.x7v��7su{�r su¤,v��y|~su{�} wut� } � ¯ ¨ wut�v��y�Y} sux�wut�s.Åov�r �u{�sux�w.x�v���s�|~v��� �sut�|�s.Æ�r |�} ¤,s, 7wu{�s.v�r	��r su��x7v��7suº�£y��v���{�v�t�v���|~su{�ªu��s � } r wut�v��Y} �� } ��� ³#r�³:¥�¾�{���} |~w,¡7�7�uwut�r s���wPsuxY�7} v�{�|�v�x�v�£y��v���wMsu��v��7|�su{�ª.|�{�wu��sut�x7v�r s.���	���©x�v��y|~{�wMx7v�Ç?wut�w���w�  } �Y� � ��v�{�v������uv���v�{�sur�t�v�{���} w.v��������:wu¤���su{�x7v�w� ° } �u� ¨ sM����·nt�v��usut�|~s.v���s�|~v��7x�v�{=s.r wut�{�v�¿ ���u} sux�wut � Â ¶ �u� ¤,} r r wu��v�t=x7v��¬v�t�v�|~sut�t�v�¤,su��sur v�t� } ��� ¨ s.���	���© �su��v�����s,v���sur ��su��} §u��|�{�} ���Y¿Àsur x�v�r wut�¸ � x�� sut�x�v��:wu¤��7su{�x�v�wut� � } �  qer } �y|~wu�;x�} ��v�£Y�7v�³��7{�wu��sMsut���¤,} {�ªMv�r��¬v�t�wMx�v�r sM} �y|~v�{���v�����} §u�P¡�r sM{�v���wu�7t�|~{�������} §u��x�v�Ç?wut�w��yw� � } � ° � su�y|~v�{�x��7x�s,x�v�£Y��v�r s.·�³Ã|�v����usMx�} �7v�{�w,t��7¦:��} v��y|~v��7su{�s.r wut�Åosur ��su��v�t� } � ¶ qosur v���x�su{�} wMx�v���wu�Y«:} ��|~wP®�� s¶ � } � ¸ �K��sur su��} ¤,��r } ��s,sMt���v�´;¤��u¥�v�{�v���v�r	sut�v�t�} ��s�|~w.x�v���r w�¿�½�sur ¤,v¶ � } � � ²?v�t8|~{�} ����} wu��v�t�s.r sM��{�v���t�s¶u¯ } � ¯ � ±Y��} sur r v���x�} t�|~s,sM¤����~ �sM �wu�7{�s7µ:�¬v�{�w.¤,} ¤�����x�w,v�t�x�} t�|�} �y|~w�sur�x�v���r r v��7x�vu���� ° } �u� ¨ s.®�v�¤,wy��{�su��} sPqo{�} t�|�} su��sMx�v�qo �} r v�v�´7su¤,} ��sMt���{�v���¾�t�v�r v���|~wu{�sur° � } �7� ½�sut8|~{�su��s.x�} {�} �uvKr sM�7Æ�t�£y��v�x�sMx�v�r wut�t�v�����v�t�|~{�sux7wutK�:wu{�v�r° � } ��� »¼��x�} sM} �y|~v���t�} ¦:��s,t�����su¤,��suÁ�sM¤,} r } |~su{?v��@qesu�~ �v�¤,} {�sMt�} ��{�v��Y���7��} su{=s.r s,�7� sMx�} ��r wu¤,ª�|~} ��s¸ � } �u� � su�7x�v�r sM��} x�vKs � ��{�ª�¿À{�} ��s,�yw�|�su{� �w�¡;t�} �;�Y} wur v�����} s,v���r sut�v�r v�����} wu��v�t�x�v�t���x�v�t��:v�x�} x�s¸ � } �  ¨ sM��{�wu¤,v�t�s.x7v�¤Ms�¡�wu{�x7} t���} �7r } �7s�¦:t���sur�s�|~{�suv�sur	¤�����x7w,x�v�r x�} ��v�{�w¸ � } � ° ³�r Æ�r |�} ¤,w,�uv�t�|~w.x�v° � } � ¶ ·=�;�Y��v��yw�� ²?sut����7|�� � �7v���v�r�Ç�{�v�¤,r } �¸� } � ¸ »¼t�{�suv�r�x�} ��v�s.t���t�sur } sux�wut�x�v�r	t���{=x�v ¨ � �7su��w,£Y�7v��7wMr v�t�su��su��x7wu��su{�ªM|~{�sut�r s,{�v�|�} {�sux�sMx�v�t��7t=|~{�wu��sut��� ¶ } � � ·=��{�v�¿Àwu{�¤,} t�|~s.sur } sux�w,x�v�È�s�|�su¤,��µ¬v�r v��u} x�wM�Y��v���wMsur ��sur x�v�x�v��	v� �v�{�ªu�¸�¶ } � ¯ ±7{�su����} s,|~{�s�|�s.x�v�{�v�|~{�sut�su{�r sM�7v��uwy��} su��} §u��x�v�������su��|~w.��wu¤,v�{���} sur�x�v�r sM·�³B��wu����¤,¾�{�} ��s ¨ s�|~} ��s��� ¸ }  � qe�7��sM{�v���r su¤,sMsMÉÊsut� 7} ����|~wu� � � � Â �u�u� ¤,} r r wu��v�t=x�v�x7§ur su{�v�t��¬wu{�t��<� su�u{�v�t�} §u� �¬x�v�t�x�v � ¯�°�¯��� � }  � ³#r � sur �usux�wu{�{�v���} �:vK��wu��wu�7|~} ¤,} t�¤,w,r sMr r v��usux�sMsur	�:wyx�v�{�x�v�r	��wu��t�v�{���sux�wu{�±7{�su����} t���wP±	r wu{�v�t��� ¯ }  � ·=�,¥8��v�º�su{��uv��y|~} �7w.su����t�s.s � sut�t�v�{�sPx�v�{�wu��su{=|~} v�{�{�sut�sMx�v�t�su��su{�v���} x�wut¸�� }  � ¨ sMwu�¬wut�} ��} §u����} x�vKsur��7{�v�t�} x�v��y|~vK¤,v�´Y} ��su��wM£Y�7v�x7} �usMt�}	 Y���¬wMx�} ��v�{�w,��v��u{�w.v���t�����su¤,��suÁ7s�u��� } u ³#r	sut�v�t�} ��s�|~w.x�v�x�wut�¥���v���v�t�t�} v�¤���{�sMv�r	¤,} v�x�w,v���v�r�qesu{�} �:v���} ��su{�su�uË�v���t�v� } �° ³#r�½	su{�r su¤,v���|~w,¡7���uwut�r s��yw.x�v���s�|~v�v�r	��r su��x�v���suº� } u¶ qor } �y|~wu��x7v�¥�sMsu��} v�{�|~sut=|~wyx7sut�r sut�wu�¬��} wu��v�t
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qor sut�v qewyx z?su{�|~} �?} |���r su{
� } �¸ ¨ s.���	���©su�Y���7��} sM£y��v�r s,¿À�7v�{�º�s.x7v��7suº�v�t8|~ª.r } t�|~sM�7su{�s.su��|~��su{�� v�������wut�x7� sut�u� } u� ³#r �	{�} �7����sur	½	v��7sur#»¼�y|�v�{��7su��} wu��sur�x7v ¨ s.Ô=s�¡�s.{�v��� 7suº�s.r sMx7v�¤,su��x7sMt�v�{���} s� � } u¯ ��r v�¤,su�7} s,} ��|~v���|~su{�ªMr su��º�su{�v�r�½	su��|~w.x7v�³�t8|~su��} r } x�sux;�7su{�sP³#��{�wu��sMx�v�r � ��{� } ° � qosur v���x�su{�} w.x7v�r	��wu�7«:} ��|~w.®�� s¸ � } ° � �? �su�¬w � �¬v��y}�µ¬�y��v���wM��{�v�t�} x�v���|~v�v�r v���|�w.x�v � �7{�ª�¿À{�} ��s¸ � } ° � ³#r	{�v��u{�v�t�wPx�vKÉ!} �7��} v¸ � } ° � �  �su{��:v��Y} r r vuµ7v���|~{�v�v�r	{�v����7v�{�x7wM¡;r sMv�t��:v�{�su�7º�s¶ � } °� ¨ wut�Õ���} �7��vKsu�¬wu{�x�su��v��@qowur wu��} s.���7sM�:wur � |~} ��s,x�v�x7v�¿Àv���t�sM��wu¤�Æ��¶ � } °u° � wur su�7sM¡ � wur �:v�t�µ¬��su��x�} x�s�|~wut�s.x7} {�} �u} {?r s,�:wur � |~} ��s,v�´y|~v�{�} wu{=¡;v�r�Åo³�»¸�¯ } °�¶ ¨ sM�uv���v�{�su��} §u�@x7v��e} su�7su��¤,v��1µ¬x�} v�º�suÁ�wut�x�v�t�����¾�t¸�¯ } °u¸ �e} su�@��v�t�} �u��v�����t���su��x7w¸�¯ } °�� � ¨ s,�uv��y|~v�t�§ur w.��} v��7t�sMsu �wu{�s.v��� 7su��v�{���v��uwy��} wut��° � } °�¯ »��7x�} s,x�v�t���su{�|~s.v�r	��t�w.x�v�su{�¤,sut��Y����r v�su{�v�t�v���v�r	��wu�Y«:} ��|~w.x7v�qosu�� 7v�¤,} {�s¶ � } ¶ � ³�r	½oÇ�ÇDsu�:w�¡�s.r sMr r su¤,sux�sMx7v�����sur su��s.su��su�7x�wu��su{�r sMr ���~ �sMsu{�¤,sux�s.v����	�7{�£Y�7� s° � } ¶ � ½	sut�|~{�su�7s.x�v���} x7v�{�wu¤,�:v�{�v�r	x�} ªur wu�uw.��wu��r wut��u��v�{�{�} r r v�{�wut=x�v�r�³ ¨ ��|~{�sut�v�r	t�v�����v�t�|~{�wPx�v�qosur }°� } ¶ � ¨ s,�7} wur v�����} s,t�v�v�´Y|~} v��7x�v�s,�usu{�} sut�{�v��u} wu�7v�t�x�v�r ��su� t�u�u� } ¶ � ��r	¤,v���wut��Y��v��yv�¤���v�{�|~wut�v������;su����} x�v��y|~v�su¾�{�v�w.v�����{���su��t�sut�u��� } ¶u ³#r ¿À¾�{�v�|~{�wM¿À�7v�su{�{�w�¥�sux�w.sur��e|~r ªu�y|~} ��w�u��� } ¶�° ¨ wut��~ �wy£Y�7v�t=|~{�} ��sur v�t=v���r sM{�v��u} §u���¬v�|�{�wur � ¿Àv�{�sMx�v��=} �uv�{�} s,��su��t�su�@¤,ªut�x�v ���u� ¤���v�{�|~wut¸�� } ¶u¶ ³#r	v�t���} wu��s�¥�v�x7v�³�³B·�·n�7} �����7r s,sMx�wut�sur |~wut��:wur � |~} ��wut=x�v � ¾�´7} ��wM��wu��v�r	��su{���w�|~{�ª�¦:��w¸�� } ¶�¸ ¨ s,v�����su{���su��} §u��x�v�r �Y} v8¥�wMt�} t8|~v�¤,sMx�v�r¸�� } ¶u� ·=��s�|~su£y��v�x�} {�v���|~wMsur	��� {�����r w,� ��|~} ¤,w�x�v�r ��{�v�t�} x�v��y|~vu¯ } ¶u¯ ³#r	�y��v���wM��su�7��} r r v�{=������su�7wM��} v��us.t�v�{����Ö� wu{�|~wyx�w�´Yw7�:x�v�r	{�¾��u} ¤,v���x�v�qosut�|~{�w� } ¸ � � } r wut�v��7} ��v��y|~{�v��usPÇ?wut�w���w;sur	��wu�y|~{�wur�x7v�r s.���	���� } ¸ � ¨ wut�sur } sux�wut�sux7�Y} v�{�|~v���x�v�£y��v�t�§ur wM��su{�su{�ªu��r wut�s�|~su£y��v�t�����su��x�w,��v�{�} ¦:£Y�7v���r sM{�v�|~} {�sux7s� } ¸ � ¨ s.���	���©��wu�7t�} �u�7v�} ¤,�:wu�7v�{=t���t���{�} �7��} ��sur v�t?wu�7¥�v�|~} �ywut� } ¸ � ³#r	��r su����su{�sMr sM�7suº�v���¹����uwut�r s��7} sM¡;v�r	{�v��u{�v�t�wPx�v�r wut�{�v�¿ ���u} sux7wut� } ¸� ¨ s,¿ ��v�{�º�s.x7v���suº�} ��|~v�{���su��} wu��sur	�7��v�x7v�x�v�t���r v��usu{�t�v�v���u�. 7wu{�sut� } ¸u° ¨ sM��r } su��º�s,v�t�|~} ¤,s.v���°YÂ �u�u� r wut�¤���v�{�|~wut�v���v�r#³:¥�¾�{���} |~w,¡Y���uwut�r s��yw� } ¸�¶ qe{�wu��wur wu�u� sPx�v�¸ � x7� sut�x7v�s�|�su£Y��v�t� } ¸u¸ ³�r r � x�v�{=t�v�{���} w,|~v��7x�{�ªM£y��v�{�v�t��:wu��x7v�{�su 7wu{�s.su�y|~v��7����su� t=x�v�{�{�w�|~sux�wM¡;x�v�t�|~{���} x�w� } ¸�� qe 7v�{��7wu¤,} {�x�} �;sut�v��u��{�sP£y��v�v�r	¦:��x�v�r wut�s�|~su£Y�7v�t�v�t�� ���7v�t�|�} §u��x�v�x�� sut� } ¸�¯ ¨ wut�{�v�¿À���u} sux�wut�x�v�t���wu�7¿À� su��x�v�r sut�����v���sut=��sur su�7{�sut�x7v�Å�v�r �u{�sux�w� } � � ��º���su{�x�} ��vK£Y��v�v�t��:v�{�sM��v�{�����Ç=wut�w��yw@� r } �:v�{�sux�w�x�v�r sM{�v���{�v�t�} §u� �� } � � Ç?w�¦Ö�����7su����{�v�v�£Y��v�v�t��7{�v�¤,s�|���{�w�� �¬wu��v�{�t�v�s.x�su{=t�sur |~wut�x7v�sur v��u{�� s7�� ¸ } � � � �=w, �v�¤,wut���wu¤,v�|~} x�wMv�{�{�wu{�v�t��� } � � qosur v���x�su{�} w.x7v�r	��wu�7«:} ��|~w.®�� s� ¶ } �u ×�Ô=su��} sM£y��¾��Y��v���wMwu{�x�v���¤�����x�} sur Ø¶ � } ��° ¨ wut�r � x7v�{�v�t=v���{�wu�:v�wut���wu¤��7{�su��s � wur su��s�� ¤,� t8|~v�{=½o³ � q�� µ7v�ro� ¤,} ��} t8|~{�w7�7x�v�³#´y|~v�{�} wu{�v�t�x�v�r s¶ � } �u¶ ³#r	§u{��usu�7wPx�v�x�v�¿Àv���t�s.��wu¤�Æ���x�v�r s.·�³Ãt�v���{�v�su{�ªPv���v�r ���u�u�¯ �u� } ��¸ ½#{�wyx�}	t�v�su{�{�wu�usPv�r	�:wyx�v�{�x�v�x�v�t�|~} |~��} {=sM���7sur £y��} v�{�s,x�v�t���t���wu¤,} t�su{�} wut�v���{�wu�:v�wut¸ � } �u� � �¬v��y}	{�wuº�s.r sM¤,s�¡ywu{�� s.su��r sut�|~su�y|�v�£Y��v���v���v�t�} |~s.�7su{�s.{�v�¿Àwu{�¤,su{�r s.qowu��t�|~} |~����} §u��x�v � ��{�ª�¿ {�} ��s¸ � } �u¯ ��t�} �u��s�|���{�sMsu��{�wu��sux�s¸ � } ¯ � ��¤���} v���|~vKx�vK¦:v�t�|~s.v���r sut���{���sut=¡;v�t���sut�wut�v���} t�wyx�} wut=x�vK�7} wur v�����} s¸�¯ } ¯ � qe 7} ��s,{�v�t���s�|~s.v�r	¤,} |�wMx�v�r	�:v�r } �u{�wMv�´y|~v�{�} wu{�v���v�r�su�7} ��v�{�t�su{�} wMx�v��?} su�7su��¤,v���u� ° } ¯ � ¹ov�r |�t�} �;��wu�7¤��7|~s,|~wyx�sut�r sut��:v���sut���su��} |~sur v�t=¡P��su��� s.r wut�� ��wu{�{�v�x7wu{�v�t�x�v�r sM¤���v�{�|~vu�¬v��@²?�7t�} s¶u¶ } ¯ � ¨ wu�7x�{�v�t�x�v���} x�vK �w�¡�r s,¿Àv��~ �sMx�v�r ��{�wy��v�t�w.x�v�v�´Y|�{�sux�} ��} §u��x�v�½#} ��w��� �v�|�u� ¶ } ¯u ®�§ur su{�v�t=¡��7v��uwy��} wut�{�su{�wut�v��@½	su��su¤,ª¸�� } ¯�° � ¾�´Y} ��w.v�´Y} �uv�sP³�³B·�·Ù�7{���v���sut�x�v�£y��v� �s�¡;�:wur � |~} ��wut=x�v�r	½o²?»��7} �����7r sux�wut=sur	��su{���w�|~{�ª�¦:��w¯ � } ¯u¶ ¨ s,¿Àsur |�s.x�v�x�} ��v�{�wMsu¤,v���suº�s.r wut���{�§�´Y} ¤,wut���wu¤,} ��} wut�v���Ä�v���v�º���v�r s° � } ¯�¸ ¨ sut�±y��²eq�s�¡7�7x�su{�wu��v���v�r	t�v�����v�t�|~{�w.x�v�r sM} �ur v�t�} sMx7v�qosur }�u¶ } ¯u� �?��|~} �Y} t8|~sut���} �Y} r v�t=�7} x�v��;s.r s.��³#�Ùv�r ¦:��x7v�r sM} ¤M�7����} x�suxPv��@����s�|~v�¤,sur s�u� ¸ } ¯u¯ ¨ sMwu�¬wut�} ��} §u����v�¿ su��|~} ��r v��7��} {�t�v���su{�sMr sut��7{�v�t�} x�v�����} sur v�t=¤,v�´7} ��su��sut�x�v�r ���u�u�� } ���u� ¨ wut��uv���v�{�sur v�t�¡7�7�uwut�r s���wutKt�v�{�v�t�} t�|~v���sM¦:{�¤,su{�v�r	��r su����su{�sMr sM{�v�|~} {�sux�sMx�v�t���t=|~{�wu��sut� } ���7� ·=��wu��t�v�{���sux�wu{�{���t�wMt�v�} ����wu{��:wu{�sMsMr sM{�v�����} §u�� } ����� ¨ sM��r } su��º�sM�e|�r ªu�y|~} ��s,su��{��7v��7sM �w�¡�v�r	��r su���7su{�s.v�r	x�v�t���r } v��u�7v�¤,} r } |~su{?v��@Ç?wut�w���w�Y� } ���u� ³�³!·�·n|�v�¤,v�£Y�7v�t�v���{�wyx��7º���s.�7��¾�´Ywyx�w.x7v��¬wu��r su��} §u��t�v�{���} s� } ���  � } r wut�v��Y} ���u��su{�x�sMt�} r v��7��} wM¤,} v���|~{�sut�Å�v�r �u{�sux�w.{�v��u{�v�t�sPr v���|~su¤,v��y|�v�s.r sM��wu{�¤,sur } x�sux� } ��� ° ¨ wut���su� t�v�t�x�v�r������M{�v�x7su��|~su�� �w�¡;r s,¿ §u{�¤���r sMx7v�r	�7r su��x�v���suº�£Y�7v�x7v��:v�su�7{�wu��su{�r s.�K��·¯ ��� } ��� ¶ ³#r	��{�v�t�} x�v��y|~v�x�v�±	} ��r su�7x�} s�su��r suº�sMt����Y} s�¥�v�sPqo �} �7s� � } ��� ¸ qowu¤,} v���º�s.r s,��su¤,��suÁ7s.x�v�} �Y¿Àwu{�¤,su��} §u��s.r wut�{�v�¿ ���u} sux�wut���su{�sMt����Y��v�r |~s� � } ��� � Ä�} wur v��y|�sM�¬v�r v�sMv��y|~{�v�x�v��:wu{�|�sux�wut�} ��t�|~sur sux�wut�v�� � su��v�x�wu�7} s� } ��� ¯ qosur v���x�su{�} w.x7v�r	��wu�7«:} ��|~w.®�� s� � } �u��� ³#r	��{�suº�w.su{�¤,sux7w.x�v�r�±�» � su{��uv�r } ��wMsu�Y������} s,v�r���v�t�v�x7v�¦:��} |~} ��w,x�v�t��7t�su����} wu��v�t� � } �u�u� ¨ wut�t�wy��} sur x�v�¤,§y��{�s�|~sutKsur v�¤,su��v�t=|~{�} �7�7¿Àsu��v���r sut�v�r v�����} wu��v�t�x�v�Åo{�v�¤,v��� � } �u��� ¨ wut�} �7x�wu��v�t�} wut=su����x�v��� �w�¡;s.r sut���{���sut�v�������t���sMx�v�����sM{����7|~�7{�s,{�sux�} ��sur	��wu��v�r	��sut�sux�w� � } �u��� � �Ksu�7v�£Y��} v��;�usu��vuµ:��sut�}���w,|~v���x�{�ªM�¬v�{�} wyx�wMx7v��u{�su��} s7�� � } �u�  ¹���t��7¿�Ô=su�7} ��} v�Ú1� ®�} {�ªu�;£Y��vK¿À�7} ¡ywM£Y�7} v��;|~{�s�¥�w.r sMx7v�¤,wy��{�su��} s7�� � } �u� ° � v��us�Ûes�|~} � �7��su{���wu�7�7|~{�}¼Ú ¨ sM�u{�su��v�t��¬v�{�su�7º�s.x�v�r s,wu�:wut�} ��} §u�� � } �u� ¶ ��¤,} v���²?su} t�Ú:·=�;|�} ¿À§u���:wur � |~} ��w,sur ¿À{�v��y|~v�x7v�r wut�v�t8|~��x�} su�y|~v�t� � } �u� ¸ �?x��7��{�{�su 7¤,su�;ÉÊsu �} x Ú¬·=�����7v���sut���} {�su��|~v���wu��¤,sur sMt�sur ��x���u�7� } �u� � � ¨ wut�¤,} ��{�wu��su��} wu��sur } t�¤,wut�su¤,v���suº�su��sP³#��{�wu��s7����u��� } �u� ¯ ·=���:wur � |~} ��w,} �7��r sut�} ¦:��su��r vK��wu����s�|~v��y|~v�x7v���wu{�t�w.x�v�Èuwut���} �� � } ����� ³#r	½�su�7s.{�v�x�wu�7r sMr wut�r r su¤,su¤,} v��y|�wut�sMr sMwu{8|~wyx�w�´Y} s.v���r s.½�wur wu��} s,��{�w�¿À�7��x�s° � } ���Y� ³#��v�r	��su� t=x�v�r sM�u��v�{�{�} r r s°u° } ���u� ³#r	��{�v�t�} x�v��y|~v�x7v�qewur wu¤��7} sMsu��v��7|~s.x7v�t�¤,} r } |~su{�} º�su{=�7��sMº�wu��s.��su{�s.£y��v�v�r�³ ¨ �nr } �:v�{�v�sMr wut�{�v� �v���v�t����� } ����� Ä�v���v�º���v�r s,{�v��7s�|~{�} s.sM¤,ªut�x�v � Â �u�u� ��wur wu¤���} su��wut�£y��v� Y��� su��x�v�r wut���su{�su¤,} r } |~su{�v�t�u¶ } ���  ¨ wut���su� t�v�t�x�v���¤,¾�{�} ��sMx�} t����7|~v�����§u¤,wM �su��v�{=¿À{�v��y|~v�sMr sut���{�} t�} t?¦:��su����} v�{�sut�x�v�r sM{�v��u} §u����u�u� } ��� ° ³#r	�7{�v�t�} x�v��y|~vKx�v � ¾�´Y} ��w.��} v��usM �su�¬v�{=��su�usux�w.t�����su¤,��suÁ7s.��wu��x7} ��v�{�w,x�v������:wur ¾�¤,} ��w,��su��£y��v�{�w���u�  } ��� ¶ ³#r ��{�v�t�} x�v��y|�v�x�v�Åo{�sut�} r |~wu¤,s.¤,v�x�} x7sut��7su{�s.sut�v��u��{�su{�v�r	¿ �7|~��{�wMx�v�r sM��¤,suº�wu��} s¸� } ��� ¸ ¨ � �7su��w,{�v������¬v�{�sM¹�v�t�� � � °MsuÁ7wut�x�v�t�����¾�t° � } ��� � »¼��x�} sM�7{�wut�} �u�7v�r wut��¬wu¤���su{�x�v�wut���wu�y|~{�s.�:wut�} ��} wu��v�t�{�v��¬v�r x�v�t=v��@qesu�~ �v�¤,} {�s� } ��� ¯ ¨ sut�wu�7¥�v���} wu��v�t�x�v�²?�7t�} sMx7} ¦:����r |~su�;v�r ¦:��x7v�r sM�u��v�{�{�s� } ���u� � } v�|~v�x�} t���{�v��7su����} sut�} ��} ��} sur v�t� } ���7� qor } ��|~wu�;¡P¹ov�r |�t�} �;x�} t����Y|~v��P¿À§u{�¤���r sut��7su{�s.su��v�r v�{�su{�r s,��v��uwy��} su��} §u�� } ����� ¨ sM�K�	���©{�v���{���x�v���v�r wut��¬wu¤���su{�x�v�wut�sMr sMv�t��¬v�{�s.x7v�����sMt�wur ����} §u��x�} �7r wu¤,ª�|~} ��s,x�v�¦:��} |~} ��s� } ���u� Å�v�r �u{�sux�w.} ��|~v���|~sM�7wMx�su{�r s,} ¤,��{�v�t�} §u��x�v�£y��v� �sM��su�7} |~��r sux�w
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qer sut�v qowyx z=su{8|~} �?} |���r su{
� } ���  � } r v��7��} w,v��@Ç���¤,su��w���wM|~{�sut�v�r��7su{�§u��v���r sut���wu�y��v�{�t�su��} wu��v�t� } ��� ° ¨ wut����7�y|~wut=x�v�r sMx�} t���wu{�x�} s� } ��� ¶ ¨ s.qesut�s;Åor su����s.��wM��wu�7¿À� s.v���r sM��sur su�7{�sMx�v � } r wut�v��7} �� ¯ } ��� ¸ ��º��7su{���} x�vKsu�y|~v�²e���uw��us.£y��v���wMt�v���{�v�v���¿Àsur t�sut�} r ��t�} wu��v�t?t�wu��{�v�r sM} ��x7v��¬v���x7v�����} s�x7v�Ç=wut�w��yw� � } ��� � ¨ s.�K��·��yv�} ¤,�:wut�} ��r v�v�r	{�v��u{�v�t�wPx�v�r wut�{�v�¿ ���u} sux�wut�su�y|~v�t�x7v�r	w�|�wuÁ�w � } ��� ¯ ¨ wut�sur } sux7wut�¡�sM �su���usut8|~sux�w � µ ��� ��} r r wu��v�t=x7v��¬v�t�v�|~sut�v���r sM�u��v�{�{�s � } �  � ±7�7v�{�º�sut���{�} |~ªu��} ��sut=x�v�|~} v���v���v��@Å�wut���} s.s.�7��t�v�{���} wM�:wu{=��{�� ¤,v���v�t=x�v��u��v�{�{�s� } �  � qesur v��7x�su{�} wMx�v�r	��wu�7«:} ��|~w.®�� s� � } �  � ¨ sMwu�¬wut�} ��} §u��r su} ��sMt�v�s�|~{�} ���7¡�v�r s��7} ��|~wu{�} sMv���r sut�v�r v�����} wu��v�t�v��@»¼��x�wu�7v�t�} s� � } �  � ¨ sM} �7��§u�u��} |~sMx7v�r�³:¥�¾�{���} |~w� � } � u � §ur wM�7����{�} ¤,v�{=�7sut�w. �su��} sMr sM�7wu{�¤,sur } º�su��} §u�� � } � �° ²e��} x7wMx7v��7suº�v�����{��uv�r } s� � } � u¶ ³#r�½	su��sM{�} ��x�vK �wu¤,v���s�¥�v�sMr wut�¤,ªu{�|�} {�v�t�x�v�r sM{�v���} v��y|~v� �} t�|~wu{�} sM�:wur su��s���u� } � �¸ ¨ s,��v�{�x�sux�¡;r s,��} v�����} s¸ � } � u� � �:v��Y}	t�v�£Y��v�x�sMsM����t�wur w.v�t���suÁ7wPx�v�r wut�x�wut=|~v�{���} wut�x7v�r�½	su{�r su¤,v��y|�w.t���{�s�¿À{�} ��su�7w����� } � u¯ � v�����v�t8|~{�sux�w.w�|�{�w.v�t���suÁ�wur�v����7��s�� �:v�t���sM¤,} r su�u{�wut�s7�:v��@qowur wu¤���} s��° } � ° � qowu��¤,wy��} §u��v�� � ¾�´7} ��w.�¬wu{�v�r�sut�v�t�} ��s�|~w.sM|�} {�wut�x�v����;¿ su¤,wut�wP��{�v�t�v��y|~sux7wu{���  } � ° � ³#r {�} v�t��uw.x�v�r	�:v�{�} wyx�} t�|�s��� ° } � ° � � ° � ��{�v�t�wut�t�v�¿ ���usu���:wu{�r s,����v�{�|~sM��{�} ����} ��sur1x�v����7sM��ªu{���v�r�v���Åo{�sut�} r��� ¶ } � ° � ®�v�{�{�w�|~sux�wMv���r sut���{��7sut�v�r	 7} ¥�w,x�v�r �uv���v�{�sur#Å���t�t�}¼µ¬su����t�sux�w.x�v��uv���wy��} x7} wMx��7{�su�y|~v�r sMx�} ��|~sux��7{�s¶u� } � °� ³#r	��{�v�t�} x�v��y|~v�x7v���{��uv��y|�} ��s,x�v�t�|~} |~�7¡yvKs.���;sur |~wM¤,} r } |~su{?su����t�sux�w.x�vK�Y} wur su{=x�v�{�v��~ �wut� Y��¤,su��wut��� ¸ } � °u° ±7�u¥8} ¤,wu{�} ��wMsu��s�|�sP����s,t�v��y|~v�����} s.£y��v�wu{�x7v���sMs.½�v�{�Æ�{�v��:v�|�} {=���,¥8��} ��} w,�:wu{=¿ sur |~sMx�v��usu{�su�y|~� sut�u¶ } � °�¶ ¨ sut��7{�wu����v�t�|~sut�x�v�³�³!·�·©r v���su�y|~su��r sM�:wur ¾�¤,} ��sMv���r sM{�v�����} §u��x�v�r s.��³#� } � °u¸ ¨ s.�K��·n} ��} ��} s,r s,����v��y|~sMs�|~{�ªut� �su��} sMr sM��suº } � °�� ¨ sMt�v����7v�����} sMx�v�r s,��su��} ¦:��su��} §u� } � °�¯ ¨ s.�K� ���©��{�v�v�����¤,��r } x�wut?t���t�wu�Y¥�v�|�} ��wut�¡;{�v�su�y��x�sMv�r�x7} ªur wu�uwM��wu�@v�r�³:¥�¾�{���} |~wMt�v�{���} w } � ¶ � ¨ s,t�v��7t�su��} §u�@x�v�sur } �Y} w,t�v�} ¤,�:wu��vKv��;¹o�7�uwut�r s��Y} s7µ¬su����£y��vK|~wyx�s��Y� sM��suv���r sut��:wu¤��7sut¯ ��� } � ¶ � ¨ wut�sur } sux�wut�¤���r |~} ��r } ��su�;r sut�s�|�v�����} wu�7v�t���wu�@qo �} �7sM��su{�s.v��7} |~su{����;��v�|�w } � ¶ � ½#{�w�¡�v���|~w.x�v�{�v�t�wur ����} §u��x�v�r s.�K��· } � ¶ � qesur v���x7su{�} wMx�v�r	��wu�7«:} ��|~wPÜM®�� s¶u� } � ¶u ·=�,¥��7v�º��� �} r v���w,��{�wy��v�t�s.s.��} ����wK¥�v�¿Àv�t�¤,} r } |~su{�v�t=v���r sM¤,s�¡ywu{���su��t�sPsu�7} v�{�|~sM��wu�y|~{�s.r sMx�} ��|~sux7��{�s¯u } � ¶�° qo��s�|~{�w.¤,su�u} t�|~{�sux�wut�t�wu��sut�v�t�} ��sux�wut�v�� ¨ � ��su��w,v�����r v��7sMt�v�t�} §u�@x7v����,¥���} ��} w¯ �7� } � ¶u¶ � �~ �{�¢�x�v�{?¡�Å�r su} {��7{�v�t�v��y|�su������¤,su��} ¦:v�t�|�w.��su{�s.r sM¤,wyx�v�{���} º�su��} §u��x�v�r sM} º�£y��} v�{�x�s� � } � ¶�¸ ¨ wut���{�} ¤,v�{�wut�{�v�t���r |~sux�wut�su�Y���7��} su������s, �wur �usux�s,�7} ��|�wu{�} sMwu�:wut�} |~wu{�s.v��@»¼��x�wu��v�t�} s��� ¯ } � ¶u� �� �wu{�s7µ:�e} ¤,wu{���{�} v��y|�sur¯�° } � ¶u¯ ��¤,��} t�|~� sM»¼�y|~v�{���su��} wu��sur	t�v�sur º�sMv���³�³!·�·©��wu�y|~{�s.v�r	��sut�|~} �uw.v�r ¾���|~{�} ��wMsM��{�v�t�wut¯�° } � ¸ � ¨ wut=¿Àsu��{�} ��su��|~v�t�x�v�ro� ��} ��|~��{�§u�;s�|~�7{�x�} x7wu{���x�} ��v��;£Y��v�v�t�� ¤,ªut� Y�7¤,su��w7�¬£y��v�r sut��:wu{�{�sut���u� } � ¸ � qowu��x�v���sux�wM����w,x�v�r wut��:wur } ��� sut=£Y�7v��Y} wur §MsM����} �7¤,} �u{�su�y|�v�v��@�=��v��us�¹owu{��¶ � } � ¸ � ¨ sMsu����t�su��} §u����wu�7¦:{�¤,s.r s,�:v�|�} ��} §u��x7v��¬v���s,x�v�¤���v�{8|~v���su{�sMv�r	r � x�v�{=�y��{�x�wM�K��sur su�� � } � ¸ � ³#r�½	su��sM��{�} |�} ��sMr wut�x�v�t�v�£Y�7} r } ��{�} wut?t�wy��} sur v�t�v��@½	wur wu�7} s¸�¶ } � ¸� ³#r	�:wu{8|~suº�w.x�v�r s.·�³Bs � v�{���wut���{�su¤,v���suº�s.v�r ¿À�7|~��{�wMx�v�r sut�{�v�r su��} wu�7v�t���wu����¤,¾�{�} ��s ¨ s�|~} ��s°�¶ } � ¸u° ³#r	½�su{�r su¤,v��y|~wMx�v�qewur wu¤���} sMx�v���} v��usMs.½�sut8|~{�su��s.�:wyx7v�{�v�t�v�t��:v���} sur v�t��° } � ¸�¶ ³#r	v�t���} wu��s�¥�v�¤,v�´7} ��su��wMs�¦:{�¤,sM£Y��v�v�r	��§u¤,} ��wMsut�v�t�} ��sux7w.|�v���� s,�Y� ������r wut=��wu��v�r	��su{���w�|~{�ª�¦:��w���7� } � ¸u¸ ¨ sut=|�v�r v��Y} t�} wu��v�t�v�t��:wur v�su��r sM} ��x�} �u��su��} §u�;��wu�y|�{�sPqeªu{�x�v��7sut���7� ° } � ¸�� ��r v�¤,ªu�;¡���{�|~v��us.��v��uwy��} su������sM{�v�¿Àwu{�¤,sPv�r v���|~wu{�sur�v��@�=} ��su{�su�u��sM£Y��v�r v�t��¬v��7v�¦:��} s���7� ° } � ¸�¯ ®�wuÁ7s,Ä�} wur v�|~s7Ú � Õ���v�®�} wut��7wut��7{�w�|~v8¥�s7��u¶ } � � � ¨ s.�K³#�©¿À��v�{�º�s.s.³�³!·�·©sM{�v�|�} {�su{��7��sM��{�wu����v�t�|~sM�:wu{�� } �y|~v�{���v�����} wu�7} t�|�s7� } � � � ¨ wut�t�v�{���} wut=|~} v���v�� �u� x�� sut=��su{�sMx�v8¥�su{�Ç=wut�w���w� } � � � � wur su��sMsu�Y������} s,v�r	��v�t�v�x�v�r wut��:wu¤���su{�x7v�wut�v������7su�y|~wMt�v��yv�{�} ¦:£Y��v�v�r	} �7} ��} w,x7v�r sM{�v�|~} {�sux�s } � � � ³#r�qewu�7t�v�¥8wPx�v � v��u��{�} x7sux�x�v�r s.�K��·nt�v�r r su{�ªM �w�¡;v�r	sur |�w.v�r ¿À��v��uw } � �u qor } ��|~wu��t�v�sur v��u{�sPx7v�r	s���su����v� �su��} sMr wut�� wu�7¥8v�|~} �ywut��¬sur } sux�wut�v��@Ç?wut�w���w¯ } � ��° ¨ sut=|~{�wu�7sut���{�} |~ªu��} ��sut=t�v�{�ªu��r sut���{�} ¤,v�{�sut�v���} ��|~v�{8�yv���} {?��wu��r sM¤,} t�} §u��x7v�wy�����7su{K½#{�} t�|~} ��s� } � �u¶ ²?v���r } v��u�7v�v�����sut���sux7s���u� ° } � ��¸ ³�t���suÁ�sM��{�v���su{�sMv�r	v��y�Y� wMx�v� 7sut�|~s � Â ���u� r v��u} wu�7su{�} wut���u� ¶ } � �u� ¨ s.»¼�ur v�t�} s7µ:v�r#³:¥�¾�{���} |~w,¡;r wut��¬wur � |�} ��wut��7} x�v��;s.r wut�t�v�{���} wut�x�v�Ç?wut�w���w;£y��v���wM Y�Y¡ysu��x�v�r s,��{�w��7} ����} s�Y� } � �u¯ � � } t�v�¤,su{��� 7su��r wut�¤,} r } |~su{�v�t�µ�v�r�³ ¨ ÇDt�v��yv����usu{�ª7� } � ¯ � qesur v��7x�su{�} wMx�v�r	��wu�7«:} ��|~w.®�� s¶u� } � ¯ � ·=�,¥���v�º�x7v�¥�sMv���¤,su��wut�x�v�r	³1¥8¾�{���} |�wMv�r	��{�wy��v�t�su¤,} v��y|~w.x7v���} �7��wMw�¦:��} sur v�t��� 7} r v���wut�u� } � ¯ � qe 7} r vK��t�sMs.³�t��7suÁ�sM��wu�y|�{�s.����v�t���suÁ7wur����Y¡ywut���} v���v�t=v�´Y��{�wu��} §.½#} ��wy�~ �v�|�u� } � ¯ � ³#r���wu��} v�{��7wMx�v���º���su{�¥8��t�|~} ¦:��sMt���su��|~��su��} §u��v���r sMx�v�¿Àv��7t�s.x�v�r sut�} �y��v�{�t�} wu��v�t¶u¶ } � ¯u ²?v��¬v�{�����t�} §u���¬wur � |�} ��s,x�v�r ��sut�w¶u¶ } � ¯�° ³#r � ���7{�v�¤,w,x�} ��vK£Y��v�r s,su��|~} |~��x�x�v�±7�7���usu} {�} Á�w,v���v�ro� ��sut�wP½#} ��wy�� 7v�|������7v�x�vKt�v�{�� ��{�} |~} ��su��r v���Y� } � ¯u¶ ¨ s.»¼�ur v�t�} s7µ:v�r#³:¥�¾�{���} |~w,¡;r wut��¬wur � |�} ��wut��7} x�v��;s.r wut�t�v�{���} wut�x�v�Ç?wut�w���w;£y��v���wM Y�Y¡ysu��x�v�r s,��{�w��7} ����} s���u� ¸ } � ¯�¸ � � } t�v�¤,su{��� 7su��r wut�¤,} r } |~su{�v�t�µ�v�r�³ ¨ ÇDt�v��yv����usu{�ª7����u� } � ¯u� � ��v�{�v���v��@Å�su�ux�sux@t�v�} t�¤,} r } |~su��|~v�t?x�v�r sMwu�:wut�} ��} §u��} {�su��� �:wu{��7����wy�~ �v��:wu¤���s¯u } � ¯u¯ ¨ sM�:wur } ��� s,r } ��su��v�t�s,} ¤,��r } ��s,sM{�sux�} ��sur v�t���sur v�t8|~} ��wut=v���r sM¤,s�|~su�7º�s.x7v=¥8��v���v�t�u } ���u� ³#r	v�t���sut�wP} �y|�v�{�¾�t�su�y������} sM�7��sut�v�r v�����} wu�7v�t�v��7{�wu�:v�sut�¤,su{���sux�sut��:wu{�r sMsu��t�|~v�����} §u����  } ���7� »¼|�sur } s,��wu��x7v���sMsM��sux7v���sM�:v�{��:v�|~��sMsM������su��} |~ªu����suº�}	£Y��vK¿À�7t�} r §Ms � °M��su{�|�} t�su��wut¯ �7� } ����� Èuwut��7} ��t�v�x�v���r su{�s.¤,v���wut�s�|~r su�y|~} t8|~s,¡�r } ��{�v���su¤���} t�|�s,£Y��v�Å�r su} {=¡ � �~ �{�¢yx�v�{¶u } ���u� ¨ wu��x�{�v�t?¡�®����7r � �P£y��} v�{�v������7sM����¤���{�vK¦:�7sur��7su{�s.} ¤,����r t�su{=r sM��suº�v���v�r�·=r t8|~v�{��° } ���  ¨ sM¤���v�{�|~v�x�v � |~su��r v�¡P��{�} t���sMv�r	su¤���} v��y|~vK�:wur � |~} ��w,v�� � ¾�´7} ��w���u� � } ��� ° � � v���{�v�§.����su¤���} v��y|�v�x�v� �} t�|~v�{�} s,��wur v���|~} ��s7�¶ � } ��� ¶ ³#r�¥�v�¿Àv�¤,ª�´7} ¤,wMx�v�r�³ ¨ �©su����x7v�sur	Ä�s�|�} ��su��w.sM�:v�x�} {?�:v�{�x�§u���:wu{�v�r	t�v����7v�t�|�{�wPx7v�qosur }�u¶ } ��� ¸ ¨ sM��³#�Ù{�v�v�r } �uv�sur	��wur wu¤���} su��w.��s��7} {�} s,��wu¤,w.t�v���{�v�|~su{�} w.�uv���v�{�sur��� ¸ } ��� � � ��} º�sMv�´y|~{�sux�} |~su{�ª.sur	v�´;x�} {�v���|~wu{�x7v��?v�{�wu¤,¾�´7} ��w7µ¬su����t�sux�w.x�vK¿À{�su�7x�v } ��� ¯ ¨ s.���	���©�:wu�7v�¦:��sMr wut��:wu¤���su{�x7v�wut� } �Y��� ²?v�|~} {�sux�sM�:wu{�v�t���sur sut�¡;¿À{�su�u¥�s.x�v�t�v��u��{�} x�sux } �Y�u� ¨ s.�K��·©sut��7¤,v�r sMsux7¤,} ��} t�|~{�su��} §u�;x�v�Ç=wut�w��yw } �Y��� � } r wut�v��7} ��t�v���{�wy��r su¤,s,�7} ��|~wu{�} wut�w.�:wu{= �su�:v�{���{�v�t�v�{���sux�w.r sM} �y|~v��u{�} x7sux;|~v�{�{�} |~wu{�} sur ¡Y���uwut�r s��us � } �Y��� ×�½�v�{�wM Y���¬wMsur �u����s,��v�º��7��sM�u��v�{�{�s�Ø¯ } �Y�  ¨ sut=|�{�wu��sut�sur } sux�sut���{�v���¾���v��y|~{�su{� �w�¡;w.¤,suÁ7su��s.v��@Ç?wut�w���w� ¶ } �Y� ° ³#t�|~sux�wut�·=��} x7wut=t�v�{�v�t�} t8|~v�sMx�su{�sP²e��t�} s,����s,º�wu��sMx�v�¤,su��x�wM��{�wu��} s� � } �Y� ¶ ³#r	�����Msu��{��7v���sMv�r	��r su��x�v�{�v���wu��t8|~{�������} §u����su{�s.r wut�Åosur ��su�7v�t¶ } �Y� ¸ ¨ s�� �u�7v�{�{�s.r } ¤,��} s7�7x�v�r s.���	���n|~�Y�ywM¤�Æ�r |~} �7r v�t?v�{�{�wu{�v�t�µ:�:v�{�w.�¬v�{�¤M} |~} §�����s��7} ��|~wu{�} sMsu��r sut�|~su�y|~v¶ } �Y� � ³�r su{�¤,s.x�v�r sM��wu 7v�t�} §u��} �y|~v�{���s
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qer sut�v qewyx z?su{�|~} �?} |���r su{
 � } �Y� ¯ ¨ sM��{�} t�} t�x�v�r wut�Åosur ��su�7v�t���wut�|~su{�ª;° � Â �u�u� ¤,} r r wu��v�t=s.³#t���suÁ�sMv�t�|~v�suÁ�wu } �u��� ��º���su{�x�} ��vK£Y��v�v�r	��{�§�´Y} ¤,wM��sut�w.x�v��¬v�t�v�{���wur su�:wu{�su{���wu��v�r	�	{�} ������sur	»¼�y|~v�{���su��} wu��sur� ¯ } �u�Y� ¨ wut={�v�¿ ���u} sux�wut���su{�v���v���x�v���su�:v�r v�t���su{�sM{�v��u{�v�t�su{�¡;{�v������¬v�{�su{�t���t���sut�sut��� } �u�u� �� y|~} t�susu{�}	��{�v�v�£Y�7v���wur ��v�{�ªu�@��wu��r sMÇ�¿ wu{�u� } �u��� ¨ wut�} �y��v�t�|~} �usux7wu{�v�t�x�v�r �	{�} ������sur x�v ¨ sMÔ=s�¡ysMt�v���{�v���su{�su����su{�s.} {=sPÇ?wut�w���w¶ } �u�  ¸��.x�� sut�x�v��u��v�{�{�s,¡�¤,ªut�x�v�°YÂ �u�u� ¤���v�{�|~wut�v���r sut=¦:r sut=¡7���uwut�r s���sut¶ } �u� ° qosur v���x�su{�} x�wMx�v�r	��wu�7«:} ��|~w.®�� s¶u¶ } �u� ¶ ½�} ��wy�~ �v�|�t�v��:v�{�t�wu��su{�ª.v���r sM��su�7t�s.£Y�7v�} ��t�|~{��7¡yv��Ksu{�º�§u���:wu{��uv���wy��} x�} w7µ�|~v�{�{�wu{�} t�¤,wM¡P|~wu{�|~��{�s�u� } �u� ¸ ³#r	qewu���u{�v�t�w.¡;v�ro� ��sut�wP½	v�¡1�¶u¶ } �u� � � ³#¤��7��t�|~v�t=x�v�r wut�t�v�Á7wu{�v�t�x7v�³#t��7suÁ�s7���� � } �u� ¯ qo����sMx�v�t�|~} |~�7¡�v�sM��su{�} wut�sur |�wut���su{��uwut��Y} ������r sux7wut=s.v�¤,��{�v�t�sut�£y��v���{�wu¤,wy��} wu�7su��v�r |~��{�} t�¤,w,t�v�´Y��sur���u� ¯ } ���u� ³#r	ªu{�v�s.x�v�r	x�§ur su{�µ¬v���r s,¤,} {�} r r s� � } ���7� ¨ s,�Y} t�} |~sMx7v�r�½	su��sMs.½	wur wu��} sMsu��{�v�x���x�sut=t�wu��{�v�t���t���r su�7v�t?|~{�sut�v�r ���u�u��  � } ����� �=�7¤,v�{�wut�wut�v���{�wyx�} ���7|~sux7wut�su�7{�w��yv��� 7su���Y} s�¥�v�t�¡;x�} v�|~sut=��su{�s.{�v�x7wu��x�v�su{�} ���u{�v�t�wut�u } ���u� Å�{�} |~ªu��} ��wut�µ¬x�su��v�t�v�t�¡; �wur su�7x�v�t�v�t�} �7} ��} su{�wu�;s�¡yv�{�r sut�v�r v�����} wu��v�t�v���{�wu�¬v�sut¯u¯ } ���  ��¤,¾�{�} ��sMqev��y|~{�sur�v�t��:v�{�s.v�t�|~v�suÁ7w.�Y��v���v� y��{�su��su��v�t�t�} ¤,} r su{�v�t=s�� � } |~�� 1����7��� } ��� ° ½	wur } ��� sut�v���su�7��{�wut�u� } ��� ¶ �	{�v�t�t�v�{���} wut�su{�¤,sux�wut�¤���v�{�v���v����~ �wy£y��v�t���wu��r sut=|~{�wu��sut�sur } sux�sut�v��@½#{�} º�{�v��;¡�½�{�} t�|~} ��s�u� } ��� ¸ � ³#t={�su��} s7µ¬v�t�wyx�} w7��u� } ��� � ®�v�t��7su��x�sux�sMt�v�{���} sMv���Ç?wut�w��yw� } ��� ¯ ¨ s.�K� ���©��wu�7¦:{�¤,s.r s,{�v�|�} {�sux�sMx7v �u� Â �u�u� t�wur x7sux�wut�t�v�{���} wut� ¶ } �  � ²?��t�} sMt�v���wu¤,��{�wu¤,v�|~v�sM��wMv����7} su{�¤,ªut=|~{�wu��sut�sPÇ?wut�w���wP¤M} v���|~{�sut��7wM �s�¡ysMsu���7v�{�x7w.��wu��r s.���	���¸ } �  � ³#r�½	v��y|�ªu�uwu��w.��} x7v�sMr wut�t�v�{��7} wut�£Y�7v�t�v�{�v��¬v�r v�����wu�y|~{�s � } r wut�v��Y} ���� } �  � �	su��£y��v�t�������} v�{�|�wut�x�vK«:wu{�v�t¯ } �  � qosut�sutK£y��v�¤,sux�sut�µ:su�7} ¤,sur v�t�¤��7v�{�|�wut¯ } � u � �=wut= �v�¤,wut=�7} t8|~wMt�wu��{�v���sut�sux7wut�µ1x�v�t��:wu{�x�sux�wut��¯ } � �° ³#�y|~{�s,v���Ç?wut�w��ywPv�r��7{�} ¤,v�{=��wu�y�yw�¡�x�v�r sM����·n��wu��s�¡Y��x�sM Y��¤,su�7} |~su{�} s�° } � u¶ ·=�;su��§u��} ¤,w;� � �~ �} �7x�r v�{��7v���½#{�} t�|�} ��s¯�¸ } � �¸ ¨ sM��{�} t�} t=x�v�r sMx�} w�´7} ��s,r v�����v�t�|~s.r sM¤,s�¡ywu{�� s.sur��Kwu�7} v�{���wMx7v�Å�¾�r �u} ��s�u } � u� ¨ wut��:wu����r su{�v�t�x�v�r sM·�³B�usu��su��r wut���wu¤,} ��} wut��:wu{=��{�} ¤,v�{�s��yv�º�v�� ��� suÁ�wut�u } � u¯ � �~ �{�¢yx�v�{�µ¬x7} t��7��v�t8|~wMsM�7|~} r } º�su{?r sMx�v�{�{�w�|�s.��su{�sM} ¤,���7r t�su{?r sut�{�v�¿Àwu{�¤,sut�v���wu��§u¤,} ��sut�v�����r v�¤,su�7} s�u } � ° � ¨ wut�r su�:wu{�} t�|~sut�x�v�Åor su} {=�:wyx�{�� su���:v�{�x�v�{�r sM¤,} |�sux�x�v�t���t�x�} ���7|~sux7wut=v���{�wu�:v�wut� � } � ° � ³#r	��su{8|~} x7wMx�v � �� 7su{�|~wM{�v���wu��wy��v�t���x�v�{�{�w�|�s.v���r sut�v�r v�����} wu��v�t�x�v�»¼��x�wu�7v�t�} s��¸ } � ° � ¨ s��7��v�r |�sMx�v � sur } ��sut=t�wur } �Y} su�y|~s,s � ¾�´Y} ��w¶ � } � ° � ¨ sM�u�7v�{�{�} r r s,��wur wu¤���} su�7s.su�7r suº�s.r s,r } �¬v�{�su��} §u�;x�v�r wut�t�v�����v�t8|~{�sux�wutKx7v�qosur }�  � } � °� � .��} Á�wut=¤,su{���sux7wut��:wu{�v�r��uv���v�{�sur	Ä�} x7v�r s� u } � °u° ¨ sut�¤,s�¦:sut�t�sur ��sux�wu{�v�Á�sutK�Y|~} r } º�su�;s.r wut�su�y|~} �u��wut�� v�t�����sux7{�wu��v�t�x�v�r sM¤���v�{�|~vu���¸ } � °�¶ ³#r	v�´��uwu�:v�{���sux�wu{�¤,v�´Y} ��su��wM��{�§�¿À�7�uw.su���7t�s.sPÝ:v�x7} r r w,x7vM� {�v��usu���~ �} t�¤,w7���� } � °u¸ ¨ wut�t�wur x�sux�wut�x�v�r sMÇ�¿ wu{�x�v�t����7��{�v���sur	t���{=x�v�Ç?wut�w��yw.|~{�v�t=¿Àwut�sut���wu����v�{���s.x�v ���u� ��sux�ª���v�{�v�t� ¶ } � °�� ³�r ¤,su��x�wMx7v�r s.�K� ���©x�v8¥�s.sMr wut�t�wur x�sux�wut�{���t�wut�v�r	��wu�y|~{�wur	x�v�r suv�{�wu�7��v�{�|~w.x�v�½#{�} t�|�} ��s� ¶ } � °�¯ qer } �y|~wu�P¡;¹�v�r |~t�} �;su��v�{���su�Ê�¬wut�} ��} wu�7v�t¸ } � ¶ � ¨ wut�{�sux7} ��sur v�t���r |~{�su��su��} wu��sur } t�|~sut=su��su��x�wu��su��v�r���wu��} v�{���wMt�v�{��7} w��� } � ¶ � ¨ sMr r v��usux�sMx�v�r sut=|~{�wu��sut�sur } sux7sut�t�su��s.x�v�t���v�t���wu��x�} |~v�sM¤,} r v�t=x7v�sur ��su��wu�uwut�w��usu{�v�t�u� } � ¶ � qesu{�s��usu��sutKx�v�t�v�{���} wut�su�7su��x�wu��su��½�{�} º�{�v���v��y|~{�v�} ��t���r |~wut?¡;�:v�x7{�sux�sut�u� } � ¶ � ½	ªu��} ��w,¡;��{�w�|~v�t�x�vK�yv����usu��º�s���7� � } � ¶u ·=��w�¦:��} sur�t�v�{��7} wMx�v��Y������} s,£y��v�v���r sM��{�w��Y} ����} s,t�§ur w.£Y�7v�x�s,����sM¾�|~��} s��� } � ¶�° ·=��sMs���su��º�sux�} r r sMx�v�° � ¤,} r } |�su{�v�t?v�t��7suÁ�wur v�t��Y} s�¥8s.v�t�|~s.t�v�¤,su��s.sMr sMº�wu��s¸ � } � ¶u¶ ¨ sMt�v�x7������} §u��x�v�r	 �wu¤���{�v��7r su����w¯�¸ } � ¶�¸ ³�r ��{�} ¤,v�{?¤,} ��} t�|~{�w,�:v�r �usMsux7¤M} |~v�r sMx�v�{�{�w�|~sM¡;��{�v�t�v��y|~sMr sMx7} ¤,} t�} §u��u } � ¶u� ¨ sMsu��t8|~v��7��} §u��¡�v�r �yw�|�w.x�v���sut�|�} �uwM¿Às��ywu{�v���v��@r s,¤,s�¡�wu{�� s.��wu��t�v�{��usux�wu{�sPv���r sMv���{�wy��ªu¤,su{�s�u } � ¶u¯ ³#£Y��} r } ��{�} w�x7wu¤,} ��su�y|�v�u } � ¸ � ¨ wut���wu��t�v�{���sux�wu{�v�tK} ��|~v��7t�} ¦:��su��t�����su¤,��suÁ7s.��wu�y|~{�s.v�r	v��7{�w,|~{�sut�r sMx�v�{�{�w�|~sMx�v�Åor su} {�u } � ¸ � � �~ �{�¢yx7v�{=w�¿À{�v���v�������r su��x�v�{�v�¿Àwu{�¤,sut�¦:t���sur v�t���wu¤,w.{�v�t����7v�t�|�s.s.t���t�wu��sux7s.x�v�{�{�w�|~s.v�r v���|�wu{�sur� u¯ } � ¸ � ¨ s�� } º�£Y��} v�{�x�s,�7r ��{�sur¼�7¿ {�su����v�t�s.t�sur v�{�v�¿ wu{�º�sux7sPv���r sut��7{���sut�u } � ¸ � ����¤,v��y|~s,r s,¿À{�su�u¤,v��y|~su��} §u�@x7v�r	¤,su�7s.�:wur � |~} ��w,} |~sur } su��w�u } � ¸� ¨ wut�t�wy��} sur } t�|~sut��¬wu{�|~���u��v�t�v�t�su{�{�sut�su�@��wu� � wusu{�v�t�µ:£y��v�t�v�su��v�{���sPsMr sM¤,s�¡�wu{�� s.su��t�wur �7|~s�u } � ¸u° ¨ sMx�v�{�v��� �sM�usu��s.v��@��{�v���} s7µ:�¬v�{�wM��wu��v�r	¤,} t�¤,wM�YÆ7¤,v�{�w,x�v�v�t���suÁ�wut�£Y�7v�v�r�½:� � ��Ç� � } � ¸�¶ Èu��su��½	su��r w.»�»osur su{��us.t��;�7} s�¥�v���wu������sMv�t���sur s.v�����{�¤,v���} s��¸ } � ¸u¸ � sur } ��sut=su��su�7x�wu��s � ¾�´Y} ��wM|~{�sut����7sM�:wur ¾�¤,} ��s��7} t�} |~s,x�v�x�wut�x�� sut=��su{�sMx�v�¿ v��7x�v�{=t���t�r wu�u{�wut°u¸ } � ¸�� ¨ wut��7su{�su¤,} r } |~su{�v�t=��wur wu¤���} su��wut�¤,s�|~su��sM��} ����wM��} �7} r v�t¶ � } � ¸�¯ ¨ s,�u��v�{�{�} r r s,��wur wu¤���} su��sMv�´Y} �uv�£Y��v���r v�¤,su��} s,¤,v�x7} v�v���v�r	t�v�����v�t�|~{�wPx�v�qosur }� ° � } � � � ·=��t�su��v�{�x�w�|~v�su����t�s.sur�¥�v�¿ v�x7v�r sM�:wur } ��� s,x�v�Å�{�sut�} r�x�vK|~wu{�|���{�sux�wu{¯ � } � � � ³�r ��{�v�t�} x7v��y|�vK�yv���v�º�wur su��w.��wur wy��sPsMt���v�t��¬wut�sPsur ¿À{�v��y|~v�x�v�t���t���su��x�} x�s�|~wut�s.r sM��wu��t�|~} |~�7¡�v��y|�v� ¯ } � � � ¨ wut��u�7v�{�{�} r r v�{�wut�x7v�r�³ ¨ ÇD} ��|~v���|~sMr r v���su{=v�r �usu��� w.x7v�¥�sux7w.v��@Ç?wut�w���w;su��|~v�r s,��sut�} �Y} x7sux�x�v�r s.Ç=¿Àwu{��� } � � � �=��v��ywut� �sur r suº��uwut�x�vK¿Àwut�sut���wu¤����7v�t=¡;{�v�t�|~wut�x�v�¤,s�|~su��º�sut�t�v�{���} sut��� } � �u ®�wut�{�v�¿À���u} sux�wut�¤���v�{�v���sur	��} t�su{��7��sM¤,} ��s,v���v�r	} �7} ��} w,x7v�r {�v��u{�v�t�wPx7v�r wut��uwut�w��usu{�v�tKs.t��7t���sut�sut���u�u� } � ��° ³#r	½�v��y|~ªu�uwu�7wP��wu�7¦:{�¤,s ��� ¤���v�{�|~wut�v���v�t���su{�su¤��7º�sutKv��@Ç?wut�w���w¸ } � �u¶ ¨ s.»¼�ur v�t�} sMwu{�|~wyx7w�´7s.t�v�{���} sM��} x�vKr sMx�} ¤,} t�} §u�;x�v � } r wut�v��Y} �K¡�t����Kwu�7} v�{���w��� } � ��¸ � ¨ w,�:v�wu{�t�v�{�� sM����{�v��u{�v�t�wPx�v�t�wu{�x7v���sux7w.x�v�r wut�{�v�¿À�7�u} sux�wut����� } � �u� ¨ sut=|~{�wu�7sut�v�t���suÁ�wur sut�t�sur v���v�r	x�� s ��� ��wu��x7v�t�|�} ��wMs.Ç?wut�w���w¸ } � �u¯ � wu{�wut���{�v�v�£Y�7v��7����r su��x7v�s�¡7��x7s.��{�w��ywy��su{�ªPr sM��su� x�sMx�v � } r wut�v��7} �� � } � ¯ � ±7{�su�7��} s.t�v�wu�¬wu��v�sM£Y�7v�³#��{�wu��sM��su�u��v�r sM{�v���wu��t�|~{��7����} §u��x�v�r wut�Å�sur ��su��v�t� � } � ¯ � ³#r�½	su��s,|~} v���vK£Y��v�t��7t��:v���x�v�{=|�wyx�wut�r wut�su��|~wut�v��@qo{�su��w��Y} s.�:wu{����7sM�u{�} �:v� � } � ¯ � qesu����v�r su��} wu��v�t�¿ {�v�����v��y|~v�t�u¯ } � ¯ � ·=�;¿À�7v�{�|�v�|~v�{�{�v�¤,w�|~w.t�su����x�v � ¾�´Y} ��wM¡;��su��t�sPsur	¤,v��7wut � .¤���v�{8|~wut=¡ ���u�  �v�{�} x�wut¯u� } � ¯u qewu{�v�s.x�v�r � ��{= Y�7��x�vK�����7su{���wM��wu{���wu{�v�su�7wPv���t�����{�} ¤,v�{�s,��s�|~sur r sM��s���sur�x�v�t�x�v � ¯�° �� °� } � ¯�° ÉÊwywyx7Ûesu{�x�¡;v�ro� ¤,su{8|~} {�} w7��x�v�Ô=} r r su{�¡� °u° } � ¯u¶ ¨ s,|~v�{���v�{�s.x�v�{�{�w�|�s.v�r v���|~wu{�sur�v���|�{�v�t�suÁ�wut�su��v��y|~Æ�sMv�r	su} t�r su¤,} v��y|�wMx�v�qe 7} {�su�� °�¶ } � ¯�¸ ³#r � ����{�v�¤,w,x�v�»¼|�sur } s,su�Y��r s,����s,��wu��x7v���sMs.qe{�s�´Y}��:wu{���wu{�{��7�:��} §u�� �° } � ¯u� �?��wut�w.s.r sM} ��v�´Y�:v�{8|~sM�¬wur } ��� s,x7v�³#r � sur ��sux�wu{� �° } � ¯u¯ � ªut�¤���v�{�|~wut�sur	suÁ�w.£y��v�v��@³#t�|~sux7wutK·=��} x7wut� °u¸ } �u�u� ·=��s,v�t���} t�} §u��x�v � v���x�v�{�w ¨ ��¤,} �7wut�w,sut�v�t�} ��s.sMwy�~ �w.�:v�{�t�wu��sut�v���½�v�{�Æ� °�� } �u�7� ¨ sM�:v���v�¦:��} v�����} s,t�v� �su��v���su{��uwPx�v�r sM��wu¤,} x�sMx�v�r wut��7{�v�t�wut�x�wu¤,} ��} ��su��wut��� } �u��� � } r v�t�x7v�sur ��su��wu�uwut�w��usu{�v�tKx�v�t��:wu{�x�su��s.r s,¿À��v�{�º�s.} �y|�v�{��7su��} wu��sur	v���t���x�v�t�wu{�x�v���sux�wM{�v��u{�v�t�w��� } �u�u� � �=wM�¬wyx�v�¤,wut=��wur ��v�{�sM����s��7} x�sM�7wu{�¤,sur���u� } �u�  qe{���º�²?w�¥�s.��sur ���7r sM£y��v� � Â �u�u� t�v�{���} wut� �su�� y��} x�w�v���r sMÆ�r |~} ¤,s�t�v�¤,su��s� } �u� ° ¨ wut�Æ�r |~} ¤,wut=t�wur x�sux7wut�t�v�{���} wut�x7v�¥�su��½�{�} t�|~} ��s,��s�¥8w.��wu��|~{�wur�x7v�r s.Ç=¿Àwu{� ¯ } �u� ¶ ¨ sM�K�	���©�7wMx�v�t�su{�¤,su{�ª.sur#³ ¨ ÇÙ �sut�|�s.r s,|~w�|�sur�{�v�|�} {�sux�sMt�v�{��7} s¸ } �u� ¸ � } r wut�v��Y} ����sut�s.sMr sMw�¿ v���t�} �usMsu�y|~v�r sM��su¤,��suÁ�s.x�v�r sMwu�:wut�} ��} §u��¡�r s.»¼�ur v�t�} sM��su{�sMv��~ �su{�r v�x�v�r	�:wyx7v�{��� } �u� � ³#r�½	v��y|~ªu�uwu��w.sut�v��u��{�sP£y��v�r s.Ç=¿Àwu{� �sM} x�v���|~} ¦:��sux�w,¤,ªut�x�v�¯ � �����y|�wut���wu��¿Àwut�sutK��wu¤�����v�t��� } �u� ¯ ¨ wut�sur } sux�wut�£y��} v�{�v���x�v�t�¤,} �7su{�Ç?wut�w���wPsu�y|~v�t�x�v�r	} �y�7} v�{���w� ¶ } �7��� ��r v�¤,su�7} s,��{�wu�¬wu��v�sP²?�7t�} sM��{�v�su{����7sMº�wu�7s.v���Ç?wut�w��ywP��wu��¤,su��x�wM��wu¤,��su{�|~} x�wM�:wu{=|���{���wut
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qer sut�v qewyx1z=su{�|�} �?} |���r su{
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���7� }  �u� ³#r	��su�¬v�r	x7v�r sut� ¸�¯ }  �  Å�su��º�v�{���su¤���} sMr sM¤,} |~sux�x�v�r���wu��} v�{���w,�:wur } �7} su��w�|~{�sut������u{�s���v�v�t���ªu�7x�sur w.x7v���wu{�{��7�:��} §u�� ° � }  � ° qesu{�x7wut�wPx�v�t�s�¿À� s.r wut=|~su�7Æ�v�t�sur	v�r v��u} {�sM����su�:wu�usux7wP��v��u{�w.��wu¤,w�¥�v�¿Àv�x�v�r sM�¬wur } ��� s,v���Åo{�sut�} r¯u¶ }  � ¶ ¨ sM{�v�¿Àwu{�¤,s.x�v�r s.qowu��t�|�} |~����} §u��r v��usu��|~s.�¬wur ¾�¤,} ��sMv��@�=} ��su{�su�u�7s�¸ }  � ¸ � �7} º�sM��wu���uv�r s.r sut�����v��y|~sut�x�v � } r wut�v��7} ��¡;x�v�w�|~{�wutK����s�|~{�w.su����t�sux�wut��:wu{���{�� ¤,v���v�t�x�v��u�7v�{�{�s���u� ¯ }  � � qe��s�|�{�w.¤,} ��} t�|~{�wut=v���{�wu�¬v�wut��7{�wu¤,v�|�v���v���½�{�} t�|~} ��s,sMr wut��uwut�w��usu{�v�tK£Y�7v�t�v� �su{�ªK¥���t�|~} ��} s���7��� }  � ¯ ¨ wut�� ¤,su{�} ��v�t���¤,s�|~su��sM���;¿À{�su�7��w�|~} {�sux�wu{�v���v�r	t���{=x�v�Ç?wut�w��yw���7�u� }  ��� ¨ wut�t����:v�{��Y} �Y} v��y|~v�t=x�v�r sMÆ7r |~} ¤,s,¤,s�|~su��º�s.t�v�{���} s�  }  �u� ·=��sM{�v�£y��} t�sMx7v�su{�¤,sut�µ:��{�} ¤,v�{�s,su����} §u�@x7v�r wut�v�t���suÁ�wur v�t�v��@½	v��¸ }  ��� ³#r���wu��} v�{���w�¡7���uwut�r s��ywM|~v�¤,v����7sM��wu��t���} {�su��} §u����su{�s.x�v�{�{�wy��su{�s � } r wut�v��Y} �¸ }  ��� � ³#r	³#t�|~sux7w.£y��v�{�v��7{�v�t�v��y|�s � } r wut�v��7} ��¡�s.�7wMv�´Y} t�|~vu����7��� }  �  � ¨ sM�7w�|~} ��} s,x�v�¤,}	sut�v�t�} �7s�|~wP¤,v�r s,x�} v�{�wu������wut=su¤M} �uwut��� � }  � ° ³#��wu�7wu¤M} t�|~sut�t�v�{���} wut���} ¿À{�su��v���7µ °,��} r r wu�7v�t?x�v��:v�t�v�|~sut�v�r	��wut�|~v�x�v�r sM{�v���wu��t�|~{��7����} §u�� ¸ }  � ¶ ������su�;��v��uwy��} s.��wu� � wut���Æ@r sMsux�¤,} �7} t�|~{�su��} §u����} �7} r x�v�Ç?wut�w��yw¶�° }  � ¸ Åor su} {=sux7�7} v�{8|~v�x7v�£y��v�v�r�su����v�{�x�wMx�v�r1Ä�} v�{���v�t � su�y|~wMv�t�r sMwu�:wu{�|�����} x7sux;¦:��sur	x�v���suº�v���v�r�·=r t�|~v�{¶�° }  � � �?x�su¤,t=��wu�7t�} x�v�{�sM£Y�7v�r sMt�} |~��su��} §u�Ö� ����v�x�vKv�t���su��su{�s.����sur £y��} v�{=��wu�y|~{�wur��¸u° }  � ¯ ¨ su�¬wu{�} t�|�sut�¡ ¨ } �Y��xP��v��uwy��} su��v��@»¼t�{�suv�r	¿Àwu{�¤,su{��7��sM��wusur } ��} §u��¿À�7v�{�|�v� � � }  ��� ±7s���wu{�su��r v�su��wu�u} x7sPsur	{�v�|~{�sut�w.x�v�r	{�v�¿Àv�{�¾���x7��¤�v����?} ¤,wu{��K{�} v���|~sur°�¯ }  �Y� ¸ � ¤���v�{�|~wut�v�����wu¤���s�|~v�t�v���|~{�v�v�r�³:¥�¾�{���} |~wM��wur wu¤���} su�7wM¡;r sut�±y��²oq� � � }  �u� qe�7��s,�7} �u} r su{�ªMsMr wut�¤,} r } |~su��|~v�t?��wu¤��7��} t8|~sut���su{�sMv��Y} |~su{�r sM��{�v���} v��y|~v���wu{�{����:��} §u�¶u¯ }  ��� ��wu��º�ªur v�º�v�´Y�:wu��v�v���qe 7} r vKt���x7v�t�su����v�{�x�w.��wu��v�re� ��sut�wP½�} ��wy�~ �v�|���¡;su�:w�¡�s.s ¨ su�uwut� � � }  �  ³#r	��su{���w�|~{�ª�¦:��wPx�v�t�|~{��Y¡yv�s.r wut�¤,} t��y} |�wut� � � }  � ° ³���|~{�v�r s�� ��wy��s7�¬¡;v�r�³�t�|�sux�w¯ � }  � ¶ ³#r ��{�v�t�} x�v��y|~vK} ��} ��} s,t�����su¤,��suÁ7s.��su{�sM{�v�¿À����x7su{=Ä�v���v�º���v�r s� ��° }  � ¸ ¨ sM��} ¿À{�sMx�v���} Á�wut=��wu�y|�su¤,} ��sux�wut���wu����r wu¤,wMv�� � ¾�´Y} ��w.t�v�v�r v��usMsM�7Â �u�u����7��� }  � � Ç?wut�w���w;su��r su¤,sMs � wur su��sM��wu¤,wMt���t�sur �usux�wu{�u� }  � ¯ ³o³B·�·©w�¿À{�v���v�� �u� ¤,} r r wu�7v�t?s.£y��} v��;x�¾���} t�|�sut�£Y��v�s�¡Y��x�v���sM��su�7|~��{�su{�s � } r wut�v��7} �¸ }  �u� ³#r	½�su{�r su¤,v���|~w,¡7���uwut�r s���wP�:wu�7v�¦:��sM|�{�v�t�¤,v�t�v�t�x�v�v�t�|~sux�w.x�v��u��v�{�{�sM��wu��r s.�K� ������7� ° }  �7� qowywu{�x�} ��sux�wu{�v���r wut�Å�sur ��su��v�t���7�  }  ��� ¨ s,|~{�su�uv�x�} s.} �7su��su��su�7r v�x�v�r s�¿Àsu¤,} r } sM½	v�{�|�v�t� 7}���7� ¶ }  �u� � Åo��{�} ¤��7} t�§M�7��sM�:wu¤��7s7�� ° }  �  ��t�v�t�} �7sux�wut�sM|~} {�wut=|~{�v�t�t�v�{���} wut�v���r s.·=��} ��v�{�t�} x�sux;x7v�½#{�} t�|~} ��s� ¶ }  � ° � su£Y��v�wut�v��@Ç?wut�w���w¯ �u� }  � ¶ ³#t���suÁ�sM��{�v�t�v��y|~sM����s,r } t8|~sMx�v�t�v�} t���su{�|~v�{�sut�x�v�r s.·�³Ã��su{�s.®�v�½	sur su��} wM¡ � wur �:v�t� ��¸ }  � ¸ � ¨ wut��7r su����wut���{�v�v���£Y�7v�t���t� �} ¥�wut�t�v�{�ªu��x�} t���{�} ¤,} ��sux�wut��¯u¯ }  � � ¨ sut���s�|~ªut�|~{�w�¿Àv�tK��s�|~��{�sur v�t���su��t�su�@¤,ªut�{�v�¿À���u} sux7wut�£y��v�r wut���wu�7«:} ��|~wut��¬¾�r } ��wut¯u¯ }  � ¯ � sur wut�su�7�u��{�} wut¸u° } u � ���� �w,¤���v�{8|~wut=¡�¤,ªut�x�v�° �  �v�{�} x�wut�v�����su{�} wut��:wu¤���su{�x�v�wut�} t�{�suv�r � v�t�t�wu��{�v ¨ � �7su��w¶�° } u � Åor su} {?�7} s�¥�s.s.Å�v�r ¿Àsut�|Kv������;v�t�¿ ��v�{�º�w.x�v���} t�} ��wM�:wu{�t�sur ��su{�r s,��suº� �u� } u � ¨ sM Y�7v�r �usMv���r s.·=�7} �yv�{�t�} x�sux;x�v � ¾�´7} ��wMx�v�t��:wu{�x�sMr sut�su�7r sut=¡;|�wu¤,sM|~} �y|~v�t��:wur � |~} ��wut� �u¯ } u � ³�r1�7� ������r w,º�su��s�|~} t�|~s� ¯ � } uu ³#r�½�²=»o} ¤,��} x7vK���7sM�u{�su��{�v�¿Àwu{�¤,s.v�r v���|~wu{�sur���su{�s.r wut���wu¤,} ��} wut�x�v�r ���u�u�� ¯ � } u�° ®�v�¤,su��x7sux�sut�v��@±	r wu{�} x�s � .v�¤,�7{�v�t�sut��:wu{��7{�ªu��|�} ��sut�r su�¬wu{�sur v�t�x�} t���{�} ¤,} ��s�|~wu{�} sut=v��@qo����s°�¯ } uu¶ ³#r	³1¥8¾�{���} |�w.x7v�qewur wu¤��7} sM��wu��|~{�wur sMr sMº�wu��s.x�v���wu¤���s�|~v���wu��r wut�{�v��:v�r x�v�t� ¯ � } u�¸ ®�� ��r v�¤,s�su�:w�¡�s.s.r sMwu�:wut�} ��} §u��s � v���v�¤9v���t����Y} t�} |~s,s.��{��uv��y|~} ��s¯ � } uu� ·=��v�´�¤,su�u} t8|~{�sux�w.} ¤,��r } ��s�sur#³:¥�¾�{���} |~wMv���v�r	sut�v�t�} ��s�|�wPx�v�r	wu��} t��:w.��v�{�su{�x�}���7� ¸ } uu¯ � } ���7} t�|~sut=t�wu��{�v�v�ro� sut�v�t�} �7w.x�v�r |~{�v�� �� ¸ } �° � ¨ wut�t�v�{���} wut�su�7su��x�wu��su��Ç=wut�w���wP�:wu{���v���|~v��7su{�v�t�su�y|~v�r sM} ��v�¦:��suº���{�w�|�v�����} §u��x�v�r s.���	������7� ¯ } �° � � } v�¤���{�wut�x�v�r�³ ¨ ÇÙx�v��Y������} su�P�usu{�} wut�sut�v�t�} ��s�|~wut�¡����7{��usut���wu¤,v�|~} x7wut��:wu{=r wut�r � x�v�{�v�t=x7v�r sM�u��v�{�{�} r r s���7� ¯ } �° � ¨ s,�Y} wur v�����} s,x�v�r � v�{���} v��y|�v� ¸ } �° � � wut���Æ@v��y�7� sM�uv���v�{�sur v�t���su{�sMx�v�¿ v���x7v�{=r wut�} �y|~v�{�v�t�v�t�{��7t�wut¸ } �°� � } r wut�v��7} ��} �7} ��} s�r sM��s�|~sur r sM�¬wu{�¤,su�y|~v���v�{�t�v�v���v�r	�:wyx�v�{���7� � } �°u° »��7£Y��} t�} ��} §u�;t�v�{��7} sMv��@Ç?wut�w��yw���7� ¯ } �°�¶ � ³�{�sM�:v�wu{�£Y�7v�v�r	�:v�wu{��:wur } ��� s7�¸ } �°u¸ �=��v���sMsut�} �u��s�|~��{�sM��su{�sPÅ�v�r �u{�sux�w¶�° } �°�� Å�r su} {���} x�vKsur � } ����±7v�} ��������wu¤,��{�wu¤,} t�w.x7v�v��y|~{�v��us.x�v�su{�¤,sut�v���v�r	suÁ�w ���u�u�¸u° } �°�¯ »¼t�{�suv�r�{�v�¿À��v�{�º�s.r s,¿ {�wu�y|~v�{�s.��wu� ¨ � ��su�7w,su�y|~v��¬wut�} ��r v�t={�v���{�v�t�sur } sut��:wu{�v�r	�:wu¤���su{�x�v�wMx�v�Åov�} {��7|¸u° } u¶ � Å�su{�su��t�v�su��{�v�t��7{�s.s,¿Àwu{�¤,su{K��wu��} v�{��7w¸ � } u¶ � ·=��¤,} r } |~su{?�� 7} r v���w,{�v���v�r s.£y��v�v�r	��} r w�|~w,x�v�½#} ��w��� �v�|�su{�{�w�¥8§Psur	¤,su{�s.x7v�|~v���} x�wut¸ � } u¶ � ³#r	³1¥8¾�{���} |�w.v�¤,��} v�º�sMs.x7su{�x�s�|~wut�t�wu��{�v�r sM{�v��7{�v�t�} §u�������� } u¶ � ��r v�¤,su�7} s,sut���¤,v�t�����sut�sux�w.��wu��r sMsu��{�wu�7su��} §u�@x7v��7��¤,wu�Y��¤,v��y|~wMsur�Ô=wur wy��su��t�|�w¸ � } u¶u ¨ s.»¼�y|~v�{���su��} wu��sur � wy��} sur } t�|~sMsu�¬w�¡ys.r wut���su¤���} wut�x7v��uwu��} v�{���wMv���v�r�qowu��w � ��{�����Y� } u¶�° ³�³!·�·©��} v�{�{�sMt�v�} t�³#¤���s�¥�sux�sut�v���â=¿À{�} ��s,�:wu{=|~v�¤,wu{�s.s�|~su£y��v�t�|~v�{�{�wu{�} t�|~sut�����u� } u¶u¶ ³�r �Y��v��ywM�7{�v�t�} x�v��y|~v�x7v � ��{�ª�¿À{�} ��sM��{�wu¤,v�|~v���{�} ��s�|~} º�su��} wu��v�t�v���t����7r su��x�v�r } �:v�{�sur } º�su��} wu�7v�t������� } u¶�¸ ����sur v�sux7wM �sut�|~s.r sM¤���v�{�|~v�su�y|~v�r sM��sut�} �Y} x�sux�x7v�r sM�:wur } ��� s,��wur wu¤���} su��s�����  } u¶u� ²?��} º � sut�t�} v��@��} v�{�x�v�w�|�{�s.��s�|~sur r sMv���t���r ���~ �s,�:wu{��7wMt�v�{�v��y|~{�v��usux�w.s � ¾�´Y} ��w°�¯ } u¶u¯ ¨ wut�Æ�r |�} ¤,wut=��wu¤���s�|~v�t�v���qewur wu¤���} sM¤���v�t�|~{�su��r sM��wu¤,��r } ��} x�sux;v��y|~{�v�³:¥�¾�{���} |~w,¡��7su{�su¤,} r } |~su{�v�t����� ° } �¸ � Èu��} ��} w,v��@Å�{�sut�} r	s.r wut � ° � �:wur } ��� sut=£y��v�sut�v�t�} ��su{�wu�@s � ¯.��su¤,�:v�t�} �7wut����� ¶ } �¸ � � su{�{���v���wut�} ¤,��} x�vK£y��v���¤,��} t�|~� s,»¼�y|~v�{���su��} wu��sur	t�v�{�v�Æ���s,v���²?su��s�|����� ¸ } �¸ � qo �} ��sMv8¥�v����7|�s.sP¸ � �¬v�{�t�wu��sut���wu�y�7} ��|�sut��:wu{=|�{�ª�¦:��w.x�v�x�{�wu�usut����� � } �¸ � ®�v�|~v���} x�w,v���qewu{�v�sPx7v�r��=wu{8|~v�����v�t�|~sux7wu����} x�v��7t�v��:wu{�� �Y} wur su{=r sut�r v�¡�v�t��¯ �u� } �¸� qosur ��su{�} wMx�v�½�{�wyx�}	��su{�sM¿Àwu{�¤,su{�qewu¤,} t�} §u������ ¯ } �¸u° Èus��7} v�{ � wur su��sM �su��v�su��wu��} w.x7v�} x�v�sut���u�u� } �¸�¶ ¨ s.����·�¡�r s.·�³Ã�����u��su����wu��r sM�u��v�{�{�} r r s,} ��x�v��:v���x�v���x7} t�|~s���su{�s.sux7¤,} ��} t�|~{�su{�Ç?wut�w���w� � } �¸u¸ ¨ wut�ÕK��} ����vK��su�usu{�ªu�@sur	¤,v���wut�r sM¤,} |~sux�x7v�r sM{�v���wu�7t�|~{�������} §u����u�7� } �¸�� ¨ sMx�} ¿À� ��} r:�Y} x�s,x�v�r	t�wur x�sux�wPÅ�w�¥�su�ÊÇ�{�t8|~} ��v���v�r ¿À{�v��y|�v�x�v�Ç?wut�w���w���u��� } �¸�¯ qowu��x�wu��v�t���wu��t�su�:wu{�s.�7su��su��s���u�u� } u� � � � w�¡P��v�|~v�{�su��wM¡�t�§ur w.¤,vK¿Àsur |�su� ��� °.x7� sut��7su{�s.r } ��v�����} su{�¤,v���  } u� � »¼��x�} ��} wut=x7v�£y��v�r wut�t�v�{��7} wut=¿À��t�} r su{�wu��sM��{�v�t�wut�x�v�r sM��ªu{���v�r�x�v�»�t8|~wu�;|�{�sut�v�r	�:wu¤���su{�x7v�wMsur } sux�w¸ } u� � � ³�r �7��v���r w,t�v�{���} w,|~su¤���} ¾���v�t�����s,�Y� ��|~} ¤,sMx�v�r	{�¾��u} ¤,v�� �¯ �7� } u� � �	{�v�t��Y� sut���su��} wu��sur v�t���su{�s.����t�wur w.t�wy��} sur } t�¤,wMv���{�wu�:v�w¸ � } u�u ¨ s.» � ��wu��x7} ��} wu��s,v�r	��su¤���} wMt�wy��} sur�sMr sMv�t�|~su�7} r } x�sux;v���wu��§u¤,} ��s¶�° } u��° � w � w�Û=r su�@��{�v�v�£y��v�t�v�sur ��su�7º�su{�ª.����su����v�{�x�w.v���v�r�·=r t8|~v�{=su�y|�v�t�x�v�r ¤,} ¾�{���wur v�t���u�  } u�u¶ ¨ sM�u�7v�{�{�s.t�����} sMx�v�r wut�s�¡ys�|~wur ªut���u� ° } u��¸ ��� ¥���x�� wut�v�t��:v�{�su��v���v�r���wu{�{�v�x�wu{�x�v�r sM¤���v�{�|~v
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qer sut�v qewyx z?su{�|~} �?} |���r su{
���u� ¶ } u�u� ³#r	¤,s�|�§u��s.t��7v�r x�wM��{�wut��:v�{�s.v��@²?�7t�} s� � } u�u¯ Åo�7|�v�«:} ��sMsu�Y���7��} sMr s,r } �¬v�{�|�sux�x�v�¤,} r v�t=x�v�} t�r su¤,} t�|�sut�t�} ��x�v�r } |~wut=x�v�t�su���u{�v¸u¸ } u¯ � ³#��{�wu��s�¡ ¨ s�|~} ��wusu¤,¾�{�} ��sM��su��|~su{�ªu��v���Åo{�sut�} r	����sMsur } su��º�sMv�t8|~{�s�|~¾��u} ��sP��su{�sMv�r	t�} �ur wMã�ã�»¸u¸ } u¯ � ¨ s.·�³Þ|~{�s�|~s.x7v���wu��t�wur } x�su{=t�����{�v�t�v�����} sMv���v�r���wu�y|~} ��v��y|~vK¿À{�v��y|�v�sur	v�¤,����¥�v�x�v�³�³¸u¸ } u¯ � ��º���su{=��wM��{�v�v��¬wut�} �7r v�£y��v�r wut�²ev�¡�v�t�sux�v�r su�y|~v���t����Y} s�¥�v�sPqo����s¸u¸ } u¯ � qe 7} r v��yvM� ���7v��7s,��wur �7�y|~sux ��v���{�wu�:v�s.v���v�ro� ��sut�wP½#} ��wy�~ �v�|��¸u¸ } u¯u ³�r ��{�v�t�} x7v��y|�v��:v�{���su�7wMt�v�{�ª.v�r	¤,ªut���{�w�|~v��u} x�wM�:wu{=v�r	{�} v�t��uwMs.����s�|�v��y|�sux�w�  } u¯�° ¨ wut�v�t���suÁ�wur v�t� �sur r su��r sut=|���¤���sut�x7v�¯�¸M�7{�v�t�wut�x�v�»¼t�|~wu�P¿À��t�} r sux�wut=�:wu{�r wut�t�v�{��7} wut���u� ¸ } u¯u¶ ¨ s,��v����usu�7º�s.x�v�r�³ ¨ ÇÙsur ��su��º�s.s.r s,��wu¤����7} x�sux;�u} |~su��s¸ } u¯�¸ ³#r ��{�v�t�} x�v��y|�v�x�v � wu�y|~v���v��u{�wPv�´Y} �uv�r sM{�v��7} t�} §u��x�v�r sut�{�v�r su��} wu��v�t�v���r s.±7v�x7v�{�su��} §u��¹����uwut�r s��us���u� � } u¯u� ��t�v�t�} ��sux�wut�����¤,} v�¤��7{�w,x�v�����s.�K���Ù¡�t���} ��|~¾�{���{�v�|~v� ¯ } u¯u¯ ¨ s ¨ v��u} §u����wu�y|~{�wur su{�ª.����x�v��:§ut�} |~wMx�v�su{�¤,sut�x�v�r�³ ¨ Çu� } ° �u� ³#t��7suÁ�sMt�v�} �y|�v��u{�su{�ª.v���v�r#��{����¬wMx�v���su� t�v�t���¤,} �uwut�x�v�Ç?wut�w���w���u� ¯ } ° �7� ³#t��:v���|~su���7r su{=¿À���usMv��� �v�r } ��§u�7|~v�{�wMx7v����,¥�v�¿Àv�x�v�r sM¤,s�¦:sM¤Msu{�t�v�r r v�t�s� � } ° ��� ��{��uv�r } sM{�v���wu��wy��v ���u� Â �u�u� ¤��7v�{�|�wut�v���r sM�u��v�{�{�sM��wu��r wut�} t�r su¤M} t�|~sut���  � } ° �u� ¨ s,} º�£Y��} v�{�x�s,��} v�{�x�vKr sMsur ��sur x�� sMx�v�Å�wur wu��} sM|~{�sutK°�.suÁ�wut�v���v�r	�:wyx7v�{���  � } ° �  � } r v�t�x7v�¤,su�7} ¿Àv�t�|~su�y|�v�t�t�v�v��� �su��sMr s,��sur r v�v���Åowu�uw�|�ª;��wu�y|~{�sMr s,�Y} wur v�����} s�¡;r wut�t�v����7v�t�|�{�wut���  � } ° � ° ¨ wut�x�wut��:v�{�} wyx�} t�|~sut�£y��vK¦:r ¤,su{�wu������su�7sur v�su¤,} v��y|~w,|~} v���v���£y��v� Y��} {?x�v�qewur wu¤���} s���  � } ° � ¶ ÉÊsur r � |~{�v�v�|�} �y�Y} v�{�|~vKv���r sM�u��v�{�{�} r r s¯ � } ° � ¸ ³#r�qowu���u{�v�t�wPx�vKÄ�v���v�º���v�r sMx�v�t�s�¿ � s.s.qe �ª���v�º�sur �yv�|~su{�v�r	sut���v���t�wPx�v � °Mw�¦:��} sur v�t��� u } ° � � ·=�7sM} ���yv�t�|~} �usu��} §u��{�v��yv�r sM£Y�7v�r sM¤,} |~sux�x7v�r wut�¤,v�´7} ��su��wut=�Y} ��v�v���r sM�:wu��{�v�º�s��� �° } ° � ¯ �K{8|~v��usMsu��sur r sMr sut���{�w�|~v�t8|~sutKt�su��x�} ��} t�|�sut���wu�y|~{�s.t���t���su��|~wut���wu�@r sMx�v�{�v��� �sMx�v��=} ��su{�su�u�7s¸u¸ } ° ��� ¨ sM·�³=µ � v�{���wut���{�¡�qe �} r vKt�v���wu¤,��{�wu¤,v�|~v���sM��{�v�su{�t�} ����r suº�w,¦y¥�wM����ªu{�v�s.x�v�r } ��{�vK��wu¤,v�{���} w¸ � } ° �u� ³#��{�wu��s,¡;��¤,¾�{�} ��s ¨ s�|~} ��s, �su�7r su��t�} ����wu�y|�su{���wu�@³�³¸ � } ° �u� ³#��{�wu��s,¡;��¤,¾�{�} ��s ¨ s�|~} ��s, �su�7r su��t�} ����wu�y|�su{���wu�@³�³¸u¸ } ° �u� ³#��{�wu��s,¡;��¤,¾�{�} ��s ¨ s�|~} ��s, �su�7r su��t�} ����wu�y|�su{���wu�@³�³¸u¸ } ° �u� ³#��{�wu��s,¡;��¤,¾�{�} ��s ¨ s�|~} ��s, �su�7r su��t�} ����wu�y|�su{���wu�@³�³¸u¸ } ° ��� ±	} x�v�r	qesut�|~{�wPv�t8|~{�v��� �s.{�v�r su��} wu��v�t���wu����º��7su{�µ¬sur�£y��v���sur } ¦:��sMx�vM� ��sur } v��y|~vu� µ1� t�su��} w7�7¡Ö� s�¿Àv���|~��wut�w7�¸u¸ } ° ��� ��º��7su{�{�v���r su¤,s.v�r	��{�w�|~su�uwu��} t�¤,w.v���r sM����¤���{�v¸ } ° �  »¼�ur v�t�} sMwu{�|~wyx�w�´Ys7µ1wu�¬wut�} ��} §u��v�} �y|~v�r v���|~��sur v�t=t�v��7��v��;��wu�y|�{�s � } r wut�v��7} ���¬wu{�r sM�¬¾�{�x7} x�s,x7v�Ç?wut�w���w��� } ° � ° qewu¤,} v��7º�sMv�r	{�v�|~wu{���wMwu{��usu��} º�sux�w.x�v�r wut�{�v�¿À�7�u} sux�wut�  } ° � ¶ ³#r	��{�} ¤,v�{=��wu�y|~} �7�uv��y|�v�x�vK|~{�wu��sut�v�t���suÁ�wur sut�r r v��usMs.Ç?wut�w��ywPv�} ��t�|�sur sMt������7su{�|~v�r��uv���v�{�sur�v���»�t8|~wu�� ¯ } ° � ¸ ¨ sM�u�7v�{�{�} r r s,��wut�w���su{K} ��} ��} s�r sMv��y|~{�v��us.x�v�t���t�su{�¤,sut�s.r s.�K� ������ u¶ } ° � � ¨ sM��r } su��º�s,{�v���wu��w���v�£y��v���su�7t�§.�:wy��wut�x�suÁ�wut�sur#³:¥�¾�{���} |~wMt�v�{���} w� ¸ } ° � ¯ � wut���Æ@v����7� sMsP½#{�} t�|~} ��s,¤,ªut�t�wur x�sux7wut�¡;v�£y��} �¬wut���su{�s.su��|~} ��su{�v�r	suv�{�wu����v�{�|~w¶�° } ° ��� ®�} ªur wu�uw�� } �;v�´Y|~{�v�¤,} t��¬��su{�sMt�sur ��su{�r sM��suº�x7v�r	·=r t�|~v�{=su�y|~v�v�r	��r suº�wMx�v�¦:��} |~} �yw,£y��vK��v��7��v�¤,suÁ7su��s¸u¸ } ° �Y� ³#t�|~sux�wutK·=�7} x�wut=t�wur } ��} |�sMr sMs�¡Y��x�sMx�v�³#t���suÁ7s.�7su{�s.su����v�x�v�{�sur	��{�wy��v�x7} ¤,} v��y|~w,t�wu�7{�v�qe �} r v¸u¸ } ° �u� ³#t���suÁ�sMsu��v��Y|~s.r sM} x�v�sMx�v�����s,t�sur } x�sM Y�7¤,su��} |~su{�} s,suro� ��sut�wP½#} ��wy�~ �v�|��������� } ° ��� ½#{�wy��v�t�sux�wPv�r	sur ��sur x�v�x�v�½	su{�� t=�:wu{�r s,¦:��su����} su��} §u��} r v��usur	x�v�r wut��usu�7r r } t�|~sut������� } ° �  �K�7¥8v�|�} �yw7µ�r s,��{�v�t�} x�v�����} s��� �¸ } ° � ° ¨ sM} º�£y��} v�{�x�s,} |~sur } su��s,t��7¿À{�v�����s,��wu�y|�����x�v��y|~vKx�v�{�{�w�|~s.v���r sut�v�r v�����} wu��v�t�r wy��sur v�t¸u° } ° � ¶ ³#r ¨ } �y��x;t�v��7} v��us.sM��su{�|~} ��} ��su{=v���v�r	�Y��v��yw.��wu��} v�{���w,x�v���wusur } ��} §u��} t�{�suv�r ���� u� } ° � ¸ ·=�7s,¿À��v�{�|~v�v�t���wur |~s.¤,} r } |~su{e|~{�sut�r sux�s.sur	�?� �:v�|�sur	��} Á7wMv�t���wu�u} x�w.�:wu{�qe �} ��sM��wu¤,wP½	su���~ �v�� ¨ su¤,s��� u¯ } ° � � ·=�7sM} ���yv�t�|~} �usu��} §u������r ��s,sM����{�v�x�����} x�w,�u{��7�:wMx�v�¤,} r } |~su{�v�t=x�v�r sM¤,s�|~su��º�s.x�v��?r s�|~v�r wur ��w��� ° � } ° � ¯ ·=��v�t���ªu��x7sur w.x�v���su{���w�|~{�ª�¦:��wPv��@Å�wur } �Y} s,t�sur �7} ��sMsur#³:¥�v����7|�} ��wMx�v�Åosu�7º�v�{������� } ° �u� �	��{�£y��� s,��wu��x�v���sMs.¤,wu{�} {�v���r sM �wu{���s.sur	r � x�v�{?�y��{�x�wM�K��sur su���:wu{=|~{�su} ��} §u��¡;t�v���su{�s�|�} t�¤,w������� } ° �7� � wu¤��7{�sut�r v��usur v�t�v���v�r	��{�wy��v�t�wPsuro� v���v�¤,} �uwM�7Æ���r } ��w��YÆ7¤Mv�{�w,����w7�������� } ° ��� ³�r ����v���r w,t�} ��³#t�|~sux�wMx�v�ro� |~�7{���w,x�v�r sut�¤,wu�y|�suÁ�sut��������� } ° �u� � w��7} r } º�su��} §u��} �y|~v�{���su��} wu�7sur	��su{�sM} ¤,�:v�x�} {?£Y�7v�������su{�sMv8¥�v����Y|~v�r sMt�v��y|~v�����} sMx�v�r�¥�v�¿Àv�x�v�r�½�Ç�Ç������� } ° �  �u� Â �u�u� ¤���v�{�|~wut=|~{�sut � °MsuÁ�wut�x7v�{�v��:v�r } §u��Y�u� ¶ } ° � ° ��� Â �u�u� �:v�{�t�wu�7sut�t�sur v���sMr sM��sur r v�v���v�r	��v��y|�{�w.x�v � v�{��7} s,��su{�sMv�´Y} �u} {=r sMx�} ¤,} t�} §u�;x7v � } r wut�v��Y} ��Y�u� ¸ } ° � ¶ ¨ s ¨ v��u} §u�;|~wu¤,s.v�r	��wu�y|�{�wur�x�v�r s,º�wu��s,¿À{�wu�y|~v�{�} º�sM��wu� � v�{���} s�Y�u� � } ° � ¸ ³#r	½�su��|~w.��su{�s.r wut�Åosur ��su��v�t�t�v���{�v�t�v��y|~su{�ª.v�� � su{�s�¥�v���wPv��M¥���r } w� � } ° � � Å��7|~v�«:} ��sMr } �:v�{�su{�ª,sP°YÂ �u�u� } t�r su¤,} t�|~sut�v�r	r ����v�t=v���v�r	su��} ��v�{�t�su{�} wMx�v�r sM} ��x�v��:v���x�v�����} s�su{��uv�r } ��s¸u¸ } ° � ¯ ¨ s�|~} �7wusu¤,¾�{�} ��sM�7} x�vK���;|~{�s�|~su¤,} v��y|~wMx�v�} �u��sur x�sux���wu¤,w.t�wy��} w.��wu¤,v�{���} sur	x�v�³��7{�wu��s,¡�³�³¸u¸ } °� � ·=��s,t�wur ����} §u��{�ªu��} x�s,sure� ��sut�w.½�} ��wy�~ �v�|���Y�u� ¯ } °� � ³#t���suÁ�sMwu{��usu�7} º�su{�ªPv���v�r ���u��� r sMt�v��u����x7s.����¤���{�v¶ � } °� � Å�r su} {�su�Y�7����} sMs���su����v�t�v���r s,��v��uwy��} su��} §u����su{�sMv�r	x�v�t�su{�¤,v�v��@»¼{�r su��x�sMx7v�r��=wu{8|~v¶ � } °� � qor } �y|~wu����{�v�v�£Y��v�t�v�sur ��su�7º�su{�ªP���7sMt�wur �7��} §u��Y����� } °�u ·=��s,} �y��v�t8|~} �usu��} §u��} �y|~v�{���su��} wu�7sur	{�v��yv�r sM������suwutKv���r sM�?x�¤,} �7} t8|~{�su��} §u�;��sur v�t�|�} ��s�Y���Y� } °��° ³�r	½	su��sMsu�Y������} s,t���x�v�t�v�w.x�vK�Y} s�¥�su{�s.�e} v�{�{�s � su�y|�sM¡;s.»�{�su�;v���v�r ���u�u��Y���u� } °�u¶ � ¨ w,t�§u{�x�} x�wMx7v�r sM�:wur � |~} ��s,v�´Y|�v�{�} wu{�x�v�³�³!·�·©t�sur v�s.r sMr �7º�v��@qe 7} r vu��Y����� } °��¸ ³#r�¥8��v�º���su{�º�§u���:wyx�{�ª.} �y|~v�{�{�wu�usu{�s.�7��su�uv���|~v��Y} ������r sux�w,suro� ��sut�w ¨ v�|~v�r } v�{���Y���  } °�u� ³�r ��r } ¤,s,x�v��u��v�{�{�s,¡�x�v�} ��t�v��u��{�} x7sux���{�w���wy��sPv�r	¾�´Ywyx�w.x�v�r wut�¤,ªut�su��wu¤,wyx�sux�wut�x�v�qewur wu¤��7} s�Y��� ° } °�u¯ ��t�v�t�} ��sux�wut�x�wut�¤,} v�¤���{�wut=x�v�r sM�u�7su{�x�} s.x7v�r	�7{�v�t�} x�v��y|~vKx�v � ¾�´Y} ��w�Y��� ¶ } °u° � ¨ sMwu�:wut�} ��} §u����} x�vK£Y��v�t�v�} �y��v�t�|�} �u��v�s,¿Àwu��x7w.r sM¤,s�|~su��º�s.x�v��?r s�|~v�r wur ��w�Y��� ¸ } °u° � ¨ sM��{�wur } ¿Àv�{�su��} §u��x�v�su{�¤,sut�t�} ����wu�y|�{�wur�su�u{�s��usPr sMv�r v��usux�s,|~sut�s.x�vK�Y} wur v�����} s,v���³#r � sur �usux�wu{�Y��� � } °u° � � v���su¤��7} su����} t�|�wur sut��:wu{=��wu¤,} x�s�Y��� ¯ } °u° � ³o³B·�·©{�v�|~} {�sMr sut�¤,} ��sut=su�y|~} �:v�{�t�wu��sM£Y�7v���{�w�|~v��u� su�@����ªu�y|~su�7su¤Mw��� ° � } °u°� ®�} ���7|�sux�wut=r su�:wu{�} t�|~sut���} x�v���s.Å�r su} {={�v������¬v�{�su{�r sut�v�t�v�����} sut�x�v�} º�£Y�7} v�{�x�s��� ° � } °u°u° ¨ sut���v��uwy��} su��} wu�7v�t�t�wu�7{�v�v�r	��r su��x�v���suº�x7v�r	·=r t�|~v�{=t�v���{�wur wu���usu��¤,ªut�sur r ª,x�v�r	��r suº�w,¦y¥�sux�w��� ° � } °u°�¶ ·=���uv���v�{�sur�v�������t���sMx�v�r x�v�t�su{�¤,v�µ¬��wMx�v�r s,{�v��7x�} ��} §u���� °� } °u°u¸ qer } �y|~wu�;��{�v�t�} wu��sMsMr sut���su{8|~v�t�v��@»¼{�r su�7x�sMx�v�r��=wu{�|�v���su{�sM£Y�7v�r r v��u��v���s.�7��su���7v�{�x7w��� °u° } °u°�� ¨ wut���su� t�v�t���¤,} �uwut=x�v�Ç=wut�w��ywPt�v���r su�y|~v�su��su����Á7su{��7��sM¤,wu��v�x�sM��{�wu�7} sM�7su{�s.r sM��{�w��Y} �7��} s��� °�¶ } °u°�¯ Èu��t8|~} ��} sM�7su{�s.r s,¿Àsu¤,} r } sMÅ�sur s���7� ¶ } °�¶ � � } r wut�v��7} ��w�¿ {�v���v�sMr sMwu�¬wut�} ��} §u���7su{�|~} ��} �7su{=v���v�r���wu��} v�{���w��� °u¸ } °�¶ � � wu{�wut���r su��|~v�sMv�´Y��r ��} {?sM¹����uwut�r s��7} s.x�v�r sM��{�} ¤,v�{�s�¿Àsut�v�x�v�s�¡7�7x�s���7� ¶ } °�¶ � ³#r {�¾��u} ¤,v���¤,w��7} r } º�s,sMt���t���su{�|�} x�su{�} wut¸ � } °�¶ � ³�³B·�·©x�v�t���r sut�} ¦:��s.x�wy����¤,v���|~wut�£Y�7v�} ¤,��r } ��su�PsP½#} �7wy�� 7v�|�v���v�r	t�} t�|�v�¤,sM{�v��7{�v�t�} ��w.x�v�qo �} r v} °�¶u � ³#t�|~ª,��wur su��x7w.��wu¤,w.������§u��x�wu{��¶�° } °�¶�° ¨ wut���su{�|~} x�wut�x�v�r�·=r t�|~v�{��7��t���su������s�¿À§u{�¤���r sM£Y�7v� 7su�us.t�} ¤���r |~ªu��v�wMv�r	x�v�t�su{�¤,v�¡;v�r	su�7|�wu�uwu��} v�{���w¶�° } °�¶u¶ ��r |~v�{���s�|~} �usut=��su{�sMr sMv��y|~{�v��us.x�v�su{�¤,sut��� °�� } °�¶�¸ ·=��³:¥�v����7|~} ��wMwu{�} v���|~sux�wMs.r sM��wywu�¬v�{�su��} §u�@��wu��v�r��� °�¯ } °�¶u� ³�t���wy��} s.¤,su{���s.x7} t�|~su�7��} sut���wu��r sM{�v�} ��sM»�t�su�¬v�r	v���r sM} ��su���u��{�su��} §u��x�v�t���½�su{�r su¤,v��y|~wMsu�7|~wu�7§u¤M} ��w��� ¶ � } °�¶u¯ ¨ sut���wu¤,�:v�|~v��7��} sut�x�v�r sM�Y��v��usM��t�su¤��7r v�s
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qer sut�v qewyx1z=su{�|�} �?} |���r su{
��� ¶ � } °u¸ � ��� ¤���v�{�|~wut�sur���suv�{����;|~v�r v�¿À¾�{�} ��wMx�v�t�x�v�����sMsur |~��{�sMx7v�� � ¤,v�|~{�wut�v���r wut���r �:v�t?¿À{�su�7��v�t�v�t��� ¶ � } °u¸ � �	��sur su���~ �sut�µ¬} �7��v���x�} wut�µ�} �Y�7��x�su��} wu��v�t�Â Â Â���7� ¶ } °u¸ � � � } � } r wut�v��7} ����wMx7} ¤,} |�v�µ7 �s�¡�{�} v�t��uw.x�v��u��v�{�{�s.��} �Y} r v�� � v�{��7} s7�� ¯ } °u¸ � ¨ sut=¿ ��v�{�º�sut�x7v�r s.Ç=¿Àwu{�¡;v�r#³ ¨ ÇD���7�u��su���:wu{���wu�y|~{�wur su{�r wut�su{��� 7} �ywut���Æ��7r } ��wut?x�v�Ç=wut�w��yw���7� ¶ } °u¸� ³�r ��{�v�t�} x�v���|~v�¤,wu�y|~v���v��u{�} ��wM{�v��� �suº�s.v�r	} ��|~v���|~w,x�v�su��v�{���su¤M} v���|~w.x�v � } r wut�v��7} ���� ¶ � } °u¸u° ³#r � v��7sux�wM��wu{�|~v�su¤,v�{�} ��su��w.��sur } ¦:��sMsM¹����uwut�r s��7} s.x7v�³#t�|�sux�wM|~v�{�{�wu{�} t�|~s��� ¶u } °u¸�¶ ÕK�7v�¥�sut��¬wu{�v�r	{�v�|~{�sut�wPx�v�r sut���{�wu¤,v�t�sut�x�v�r s.·�³Ãsur�³�t�|�v��� ¶�° } °u¸u¸ ¨ s.q?»¼�Dx�v�¦:��} §,sP½#} ��wy�� 7v�|���wu¤,w.v�ro� r � x7v�{���£y��v��:wut8|~��r su�7s.v���qe �} r vKv�¥�v�������} wu��v�t�t���¤,su{�} sut¶u¯ } °u¸�� ·=��s��7} t�} |~s,x�v��Kwu��º�ªur v�º�s � su�y|~} su�uw��� ¶u¶ } °u¸�¯ qe} ����wM¤��7v�{�|�wut�v���� ��{�£y��� s,v���v�r	��{�} ¤,v�{=s�|~v��y|~sux�wM|�{�sut�r sM��wu�7x�v���s.s.����sur su���� ¶�¸ } °�� � ��r v�¤,su��} s,��} v�{�{�s.¤,v�x�} wMt�} �ur wMx�v� �} t�|~wu{�} sMv���r s,t�v�x7v�x�v�r�½	su{�r su¤,v��y|~wMv��@Å�wu������ ¶u� } °�� � Å���t� 1µ�¿Às��ywu{�} |~w.��su{�sMr sM�7{�v�t�} x�v�����} s,x�v�³�³!·�·©sur	{�v���su��x7su{�v�r	x�wu��r vKx�v�x�} �7v�{�w,£y��v��Kwu{�v��� ¶u¯ } °�� � � ¶. �v�{�} x�wut=v���»¼��x�wu��v�t�} s,sur�x�} t���su{�su{=r sM�:wur } ��� s,��wu�y|~{�sM£Y��} v��7v�t=�:v�x�� su�;r sMx�} ¤,} t�} §u�;x�v�r	��{�v�t�} x�v��y|~v��� ¸ � } °�� � ±Ysur r v���v�Èuwut� Y��s.�=��wu¤,w7µ¬su{�|~� ¦:��v�x7v�r sM} �7x�v��:v��7x�v��7��} s�x�v�Ý1} ¤���su����v��� ¸ � } °��u � � v�t�} v���|~wM��{�v�x�} ��su��x�w,r s��7} {�|~��x;x�v�r s��7} {��u} ��} x�sux;v��������7��{�x�v�r����� ¸ � } °���° ÉÖsut� �} ����|�wu����{�v�v�£y��v�qewur wu¤���} sMv�t�|~ª.�:v�{�x�} v��7x�w,r sM�u��v�{�{�s.x�v�r sMx�{�wu�us���7� � } °��u¶ ¨ sut�v�r v�����} wu�7v�t�v���v�r#³#t�|�sux�w.x7v � ¾�´Y} ��w.¤,su{���su�@v�r	su{�{�su�7£Y��v�x7v�r sM��su{�{�v�{�s.�:wu{�r s,��{�v�t�} x�v�����} s��� ¸ � } °���¸ ¨ sM�¬wur } ��� s,x7} t���su{�sM��wu�y|�{�s.����x7} ���7|�sux�w,¤,v�´7} ��su��wM��su{�s.} ��|~v�{8�yv���} {�r vKv�r	��wy�~ �v��� ¸� } °��u� ±7�u¥8} ¤,wu{�} t�v���} v��usMs.su��s�|~su{����;¿Àsur r wMx�v�r s.qewu{�|�v,»¼�y|~v�{�su¤,v�{�} ��su��s.x7v�®�v�{�v��� �wut�Ô=��¤,su��wut¯ � } °��u¯ ¨ sM¤,} �7} t�|~{�s,x�v�Ô=su��} v��7x�s,��v��7v�º�wur su��s.{�wu¤,�:v���wu�@qe 7ª��yv�º��� ¸u° } °�¯ � � ��v�{�v�r sMr � x�v�{?x�v�r sMr ���~ �s,�:wu{�r wut�x�v�t�su��su{�v���} x�wut�v��@qe 7} r v��� ¸�¶ } °�¯ � ·=�;|~{�} �����7sur1¿À{�su����¾�t���wu�7x�v��7s.s ��� suÁ�wut�x7v���ªu{���v�r#sur	�uv���v�{�sur#�=wu{�} v��us��� ¸u¸ } °�¯ � ·=��s,v�t8|~s�|~��s.��wu�� � suÁ�wut�x�v���v��7t���{�s¶�° } °�¯ � ¨ wu�7x�{�v�t=¡�®�����r � �Px�su��������r |~} ¤,ª�|~�7¤���su{�sM��wu��t8|~} |~�7} {=v�r��Kwu��} v�{���wMx�v�r�·=r t�|~v�{�v�r	x�� s � °¶�° } °�¯u qer } �y|~wu�;��v�r v���{�sMv�r�su����v�{�x�w,¡���} x�vK£Y�7v��7wMt�v�x�v�t�|~{��Y¡ysMr wMr wu�u{�sux�w¶�° } °�¯�° ¨ sMqewu¤,} t�} §u����{�v�v�£Y��v�v�r	x�v�t�su{�¤,v�����v�x�v�|~v�{�¤M} ��su{=v���¤,s�¡�w.x�v�r ���u�u�¶�° } °�¯u¶ ¨ wu�7x�{�v�t�v��y�Y� sM{�v�¿À�7v�{�º�wut�¤,} r } |~su{�v�t=sMr sM��{�w��7} ����} s,su�y|~v�v�r	��wu¤,} v��7º�wMx�v�r sut�¤,su{��~ �sut��7{�w�|~v�t�|~su�y|~v�t��� ¸�� } °�¯�¸ ¨ s.�K� ���©x�v�|~} v���v�sMwu����v�t�wur x7sux�wut�t�v�{��7} wut�£Y��v�su��|~��su�7su�@v���x7wut�¤,} t�} wu��v�t=x�v��y|~{�wMx�v�Ç?wut�w���w���7� ¶ } °�¯u� ³�r �uv��7v�{�sur�qer su{��;sut�v��u��{�sP£y��v � } r wut�v��7} ���7r su��v�sM����s,su����} §u����wu�y|~{�s � wu�y|~v���v��u{�w��� ¸�¯ } °�¯u¯ ³#r ¿ {�su����¾�tKÇ?wu���~ ���v�{�µ¬��wu¤���{�sux�wMsux�¤,} �7} t�|~{�sux�wu{=��{�w��Y} t�} wu��sur	x�v�r sM����·���7� ¶ } ¶ �u� ³�r ��su{�|~} x�wMx7v�®�{�sut���w��Y} ��{�v��~ �suº�s.v��y|~{�su{�v���v�r��Kwu�7} v�{���w��� � � } ¶ �7� ¨ s.±	} t���sur � sMt���} º�sM�7w.v�������v��y|~{�sMr sut����7v��y|�sut�x�v � } r wut�v��Y} ���� � � } ¶ ���  � } ��¤,} �u{�su�y|~v�t=¤���v�{�v���sur	�� �wy��su{�t��7t���su{���suº�sut�¿À{�v��y|~v�sMr sut���wut�|~sut�x�v � ¾�´Y} ��w��� � � } ¶ �u� Ç�} t�t�} ���uv�{=¿À��v�s��7} t�sux�w.su�y|�v�t�x�v�r	sut�v�t�} ��s�|�wPx�v ¨ v�|~v�r } v�{?x�v�£Y�7v�½#} ��wy�� 7v�|�su��|~��su{�� s.v���v�r	v�´y|~v�{�} wu{��� � � } ¶ �  ³#r	v�´�x�} ��|�sux�wu{���wu��t���r |~sMt�����sut�w.s.r sMx�} �7r wu¤,su��} s,v�t���suÁ�wur s��� �u } ¶ � ° ³#r	v�´���{�v�¿Àv���|~w.x�v�qe§u{���v��us;x7v�¥�sMr sM��ªu{���v�r	¡;su¤,v��7suº�s��� ��° } ¶ � ¶ ³#r	¯ �oß x�v�r sut�¤���v�{�|~v�t���su��t�sux�sut��:wu{�r sut��u��v�{�{�sut�v���r s,su��|~�7sur } x7sux�t�wu�@��} �Y} r v�t��� �u¶ } ¶ � ¸ �	wyx7wut���wu�y|�{�s.v�r	�7v�wur } �:v�{�sur } t�¤,w,v�� � ¾�´7} ��w¯ � } ¶ � � ³�r ��{�v�t�} x7v��y|�v�x�vKÄ�v��7v�º���v�r sMt�v�x�v���r su{�s.v��<� �u��v�{�{�s7�¬��wu��v�r�qewu���u{�v�t�w��� ��¸ } ¶ � ¯ ³�³B·�·©} �y��v�t�|~} �usu{�ª.t�}	 Y���¬wM¤,sur wut�|�{�s�|~wut�s.r wut���sur t�v�{�wut�v�� � } su¤,}� � } ¶ ��� ³#r	��{�v�t�} x�v���|~v�su{��uv�r } ��wM} �7x���r |�s,sM¤,} r v�t?x�v�} t�r su¤,} t�|~sut=su�y|~v�t�x�v�t���x�v���s�|~v�v���v�r�½	su{�r su¤,v��y|~w��� �u� } ¶ �u� ²?v���wu�7��} r } su��} §u��t�} �;�yv�{�x�sux��� �u¯ } ¶ ��� ¨ wut�wu{�su�7�u} t�|~sut�x�v�½	wu{�|~sux�w�Û?�@��wu����r �7¡�v���t���¤,su{��� �sM¤,ªut���su��� ¦:��sMx�v�r wut�Æ7r |~} ¤Mwut?suÁ�wut¶�° } ¶ ��� �	{�} ¤���r vK{�v���} �:v���{�v�t�} wu��v�t�x7v�Å�r su} {=¡;x�v�r s,��Æ��7��r s,�7��} wu��} t�|~s�����Y� } ¶ �  ²?��t�} s,|~su�~ �s.x�vM� �7{�w��ywy��su��} §u� �¬v�r	��r wy£Y�7v�wMsur } sux�wMsur	v��y�7� wMx�v�t���t=|~{�wu��sut��� ¯ � } ¶ � ° ³#r	wu�¬wut�} |�wu{K®�¥�} �7xu¥�} ��{�v��u{�v�t�sPs.Åov�r �u{�sux7w.¡;��{�wu�7���u��sM���;��su¤���} wMx�v�¤Mw���{�ª�|�} ��w��� ¯ � } ¶ � ¶ ¨ s ¨ v��u} §u����wu�7¦:su�7s.v���£Y�7v�v�r�³ ¨ ÇD�7{�w�|~v��u} v�{�s.s.r wut�t�v�{���} wut�sut�v�t�} ��sux�wut} ¶ � ¸ ¨ sMx�v�t���r sut�} ¦:��su��} §u��x�v�r	 �wu{�{�wu{� � } ¶ � � qe} v��y|~wut�x�v�} t�r su¤,} t8|~sut�t�wu��r } �:v�{�sux�wut=v�����{��uv�r } s,��wu¤,w.�uv�t�|~w.x�v�{�v���wu����} r } su��} §u�� � } ¶ � ¯ ½#���y|~w�¦:��sur	sMt�} v�|~v�suÁ�wut�x�v�v�t�|~sux�w.x�v�v�´7��v��:��} §u�¶�° } ¶ ��� ³�r r � x�v�{?����} wu��} t8|~s,x�} ��v�£y��v�v�r	��r su��x�v�Å�r su} {=�:v�{�¤,} |�v�sur�»8²?�©��v�|~su{�v�r	�7{�wy��v�t�w.x�v���suº�����Y� } ¶ �Y� � wut���Æ�¡�r s.�K� ���©v�r } ¤,} �7su�;r wut�wu��t8|~ªu���7r wut��7su{�s.v�r	x�v�t���r } v��u�7v�¤,} r } |~su{?{���t�w.v��@Ç?wut�w���w���7� � } ¶ �u� ½#{�} ¤,v�{�s��7} ��|~wu{�} sMx�v�r sMwu�¬wut�} ��} §u��¤,v�´Y} ��su��sMt�wu��{�v�v�r�½o²?»o��wu�����7sM��su��x�} x7s�|~��{�s,��wu�u¥8���y|~s��� ¯ � } ¶ ��� ³#r	x�} ¿À� ��} r1��su¤,} ��wM 7su��} s.r sM����} x�sux�����u� } ¶ �  Åosu{�su��t�v���wu¤,�7{�wu¤,v�|�v�sM�:wu�7v�{=¦:��sM��} v���suÁ�wut�x�v���wu�7«:} ��|�w.ªu{�su�¬v���} t�{�suv�r ���� ¯ � } ¶ � ° ¨ s�¿Àsu¤,} r } s,x�v ¨ v�|~v�r } v�{=�7} x�vKs.³o³B·�·©£Y�7v���wur su�¬wu{�v���wu��v�r¬¥8��v�º��Ksu{�º�§u���� ¯u } ¶ � ¶ ³#r�� ��sut�w ¨ v�} �u y|�wu� ���� ¯�° } ¶ � ¸ � ��v�{�v�����s,¤,} r } |~su�y|�vK�Y�7{�x�sMv����	��{�£y��� s,v�������s�|~v��y|~sux7w.t���} ��} x�s,��wu� � . �v�{�} x�wut��� ¯u¶ } ¶ � � ¨ wut�} t�r su¤,} t�|~sut={�v��~ �suº�su�@v�r��7su��|~wMx�v�½�su�y} t8|~ªu����wu�@qer } �y|~wu��t�wu��{�v�qesu�~ �v�¤,} {�s��� ¯�¸ } ¶ � ¯ Åo¾�r �u} ��sM��{�v���su{�sM������wu��} v�{���w;� su{���wu} {�} t��¬r } �:v�{�sur�µ7t�wy��} sur } t�|~s,¡�v���wur wu�u} t8|~s��� ¯u� } ¶ �u� ¹ov�r |�t�} �;��wu�7¦:{�¤,s.£y��v�r sM¤,wu¤,} sMx�v ¨ v���} �;t�v�{�ª.{�v�|�} {�sux�sMx7v�r sM��r suº�s.²?w�¥�s��� ¯u¯ } ¶ �7� ³#r	½�su{8|~} x�wM½�wu�7��r su{�³#��{�wu�¬v�wMv�´7} �uv�r s,��{�v�t�} x�v�����} s,x�v�r sM³��7{�wy��ªu¤,su{�s¯ � } ¶ ��� Äosu{�} wut�x�} ���7|~sux�wut=t�wur } ��} |�su��£y��v�v�r��7{�v�t�} x�v��y|~v�qe �ª���v�º�t�v�s.��{�wy��v�t�sux�w�Y���u� } ¶ �u� ³�r	�Kwu�7} v�{���wMx7v�³#����sux�wu{�x7v���{�v�|~s.v�r	v�t�|�sux�w.x�v�v�¤,v�{��uv�����} s.su�y|�v�r sM y��v�r �usMx�vK|~{�su�7t��:wu{�|~v�t�Y���7� } ¶ �  qewur wu¤��7} s,¡�½	v�{�Æ�t�wu��r wut���su� t�v�t�x7wu��x�v�¤,ªut���} Á7wut�su��|~Æ�su����wu¤,w.t�wur x�sux�wut�Y����� } ¶ � ° qewu¤,} v���º�s.v��@qo����sM���,¥8��} ��} w,�:wu{�x7suÁ�wut�¡;�:v�{À¥��7} ��} wut=��wu�y|�{�sP³�³�Y���u� } ¶ � ¶ ¨ wut��:v�{�wu��} t�|�sut�t�v�} ¤,�:wu��v��;v���r sut�v�r v�����} wu�7v�t�r wy��sur v�t�x7v��e} v�{�{�sMx�v�r�±7��v��uw�����u� } ¶ � ¸ Å�su{�su��t�v�¤,su{���s.r sM{�v�su�Y��x�su��} §u��x�v�r	��{�wy��v�t�wPx�v��7suº���wu¤,wMv�¥�v�x7v�t�����{�wu�u{�su¤,sPx7v��uwu�7} v�{���w�����u� } ¶ � � ²?��t�} s,¡ � } {�} s,��{�v�v���£Y�7v�v�r	�Y��v���w.�7{�} ¤,v�{=¤,} ��} t�|�{�w,su��{�v�����sM�7��v���sMwu�:wu{8|~����} x�sux�Y���  } ¶ � ¯ ½	v�{�} wyx�} t�|~sut�µ���v�{�x7���uwut�¡P�7� ��|�} ¤,sut=v���Ç=wut�w��yw�Y��� ° } ¶u � qer su{��;s�¦:{�¤,sM£Y��v�r sut=|~{�wu��sut�{���t�sut�v���Ç=wut�w��ywPv�t�|~su{�ªu�@�7s�¥�w.¤,su��x�w,x�v�r s.���	����Y��� ¶ } ¶u � ¨ sut=¿À��v�{�º�sut�x�v�r s � ¿ wu{�x�v�|~} v���v���sur�v�´;�Y} ��v���{�v�t�} x7v��y|�v�t�v�{��:wu�:wut���} w¶�° } ¶u � �	{�} ¤��7r vK����t���sMv�r	su�¬w�¡yw.x�v�r wut���s�|~§ur } ��wut�¤,wyx�v�{�sux�wut���su{�s.�uwu�:v�{���su{�t�} ��v�r � } ����±7v�} �� � } ¶u � ¨ wut�¤,} r } |�su{�v�t?su�y|~} } t�r su¤,} t�|~sut=} �y|�v��y|�su��¤,su{���su{�v�r�{�} |~¤,w,x�v�r sM�:wur � |~} ��s,{�v���wu����} r } sux�wu{�sMv�����{��uv�r } s�Y��� ¸ } ¶uu Ô=} r r su{�¡;qor } �y|~wu�;¿ wu{�¤,sur } º�sMt�����su��x�} x�s�|~��{�sMsur � v��7sux�wMx�v�³�³�Y��� � } ¶u�° ³#r ����v��;|~} v�¤,�:w�¿Às���wu{�v���v�����s,�Y��v��usMwur sMx�v���sur t�v�{�wut�������su��wut� �su��} s.³�³�Y��� ¯ } ¶uu¶ � v�} t=x�} t�} x�v��y|~v�t=����¤,��r v��;���;¤Mv�t�x�v�s�¡Y����w�Y�u��� } ¶u�¸ ± r wu{�} x�sMsu��r suº�sMr sM��{�} ¤,v�{�sMv8¥�v����7��} §u��v���r sMt�} r r s,v�r ¾���|~{�} ��sMx�v�v�t�|~v�suÁ�w���7� � } ¶uu� »¼��£y��} v�|~��x;v���v�r�½�²=»�|~{�sut�v�r |~{�} ���7¿ wMv�r v���|~wu{�sur�x�v�r sMwu�¬wut�} ��} §u��v����7��³#t�|~sux�wM¤,v�´Y} ��su��w�Y�u�u� } ¶uu¯ Ä�wy��v�t���wu��|~{�s.r s,����} x7sux�Y�u��� } ¶�° � ��t�v�t�} ��sux7wM�:wu{�t���t���wu¤,��suÁ�v�{�wut�v�r�¥�v�¿ v�¤,ª�´Y} ¤,w,x�v�r�� ��su{�|~v�r�x7v�r���wur ¿ w7��Y�u��� } ¶�° � ®�v�¿Àv���t�wu{�v�t�x�v�r wut�x�v�{�v��� 7wut� Y��¤,su�7wut�x�} ��v���£Y�7v�����s�|~v�¤,sur sM��{�v���su{�s.���7s�� r v�¡Px�v�������|~w�¦:��sur���Y�u�  } ¶�° � »��7x�} �u�7su��} §u��v����=} ��su{�su�u��s.�¬wu{�v�r |~{�s�|~w.sMt���t�v�¤,} �u{�su�y|�v�t�v���qewut�|�s;²?} ��s�Y�u� ° } ¶�° � ³#r	x�} ªur wu�uwMx�v���suº�v��@qowur wu¤���} sMt�v��:wut��:wu�7v�x�v��Y�7v���wM �sut�|~s.v�r ��� x�v?¥���r } w
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ÆÝãSã0åÒÈ�Ã�Åb¾Éé�í0ÁSá�îO¿SïiÐÖÍ�È�ÁFÂ�æ°È/ç�Æòç�ÐÖé�ÁFÂ�æ°È�ç/Âbç�ÐÖé�ÁFÂ�æÎÈ�çÝÍ�ç�Ð�ÐÉÑ
ó ½iÃ/ÁO½ðãSã0åÒÈ�Ã/Åb¾êé�í�Á�á�îi¿SïOÐÖÍ�È�ÁFÂ�æ°È�ç ó ½OÃ/ÁO½bç�ÐÖé�ÁFÂ�æÎÈ�ç ¹ ½OÃ/ÁF½Ýç�Ð�ÐêÍ�È�È�Ã�Åb¾êÍ�½�á�Á à ÃSÐÖé�í0Á�á�îO¿SïOÐÒÑ
½ñã�ã�åôÈ�Ã�ÅÝ¾Éé�í0Á�á�îi¿SïOÐêÍ�È�ÁFÂ�æ°È�ç/½SÇ*ç�Ðêé�ÁFÂ�æ°È�ç µ Ç*ç�Ðêé�ÁFÂ�æ°È�ç µ ç�ÐÖé�ÁFÂ�æÎÈ�ç�½bç�Ð�ÐÖÍ�È�È�Ã�ÅÝ¾êÍ�½�á�Á à ÃFÐÖé�í�Á�á�îO¿FïOÐÉÑ
õÝ¿�è à Â*ã�ã0å�ÁFÂ�æÎÈ�ç�õb¿�è à ÂÝç�ÐÖé�ÁOÂ�æ°È/ç�õb¿�è à ½bç�ÐÉÑ
¿�Àòã�ã�åÒÈ�Ã�ÅÝ¾êé�í�Á�á�îO¿FïOÐÖÍ�È�ÁFÂ�æÎÈ�ç�¿�ÀÖç�ÐÖé�ÁFÂ�æÎÈ�ç · Àêç�Ð�ÐÒÑ
îSÀòã�ã�å�ÁFÂ�æÎÈ�ç�îSÀÖç�ÐÖé�ÁFÂ�æÎÈ�ç�öSÀêç�ÐÉÑ
½ ó Â�áO½ðãSã0å�ÁOÂ�æ°È�ç µ ó Â�áO½bç�ÐÖé�ÁFÂ�æÎÈ�ç�áF¿i¾ à ¿�ÀSÁF¿�õÝ¿0ÀSÁO¿bç�Ðêé�ÁFÂ�æÎÈ�ç�Ü*Ç0Á à õb½�õb¿�ÀSÁF¿Ýç�ÐÖé
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ÁFÂ�æÎÈ/ç�ùO½bç�Ðêé�ÁFÂ�æÎÈ�ç�úOÂ�èS½�âÝ×�½bç�ÐÉÑ

è à ½SÊðã�ã�å�ÁOÂ�æÎÈ�ç	èb×�½bç�ÐÒÑ
õÝ¿iÃ�Êðã�ã�å�ÁOÂ�æÎÈ�ç�õÝ¿OÃOç�ÐÒÑ
½�ÀiÂSÊðã�ã�å�ÁOÂ�æÎÈ�ç�½�ßOÂbç�ÐÒÑ
è à ½iÃ�ÊäãSã�å0ÁOÂ�æ°È�ç�è*×�½OÃiç�ÐÉÑ
õÝ¿iÃ�¿iÃ0ÊäãSã�å�ÁOÂ�æ°È/ç�õb¿OÃ�¿OÃOç�ÐÉÑ
½�ÀiÂiÃ�ÊäãSã�å0ÁOÂ�æ°È�ç/½0ßOÂOÃiç�ÐÉÑ
² ÁO¿�á0õ à ÀO½O¾ à Â0ÀO¿iÃ�Åi½SÇ�½�ûFáF½OÃ�ÀSî�õÝ¿�áFÂüÂ´ýO¿�Ài¿�áOÂ

ÁO¿�á0õ*ý�ÀñãSã�å�ÁOÂ�æ°È/ç�ÂOÃOç�ÐÉÑ
ÁO¿�á0õ*ý�ÀñãSã�å�ÁOÂ�æ°È/ç�¿OÃOç�ÐÉÑ
ÁO¿�á0õ*ý�ÀñãSã�å�ÁOÂ�æ°È/ç�½OÃOç�ÐÉÑ
ÁO¿�á0õ*ý�ÀñãSã�å�ÁOÂ�æ°È/ç0ÃOç�ÐÒÑ
ÁO¿�á0õ*ý�ÀñãSã�å�ÁOÂ�æ°È/ç�½bç�ÐÒÑ
ÁO¿�á0õ*ý�ÀñãSã�å�ÁOÂ�æ°È/ç�Âbç�ÐÒÑ
ÁO¿�á0õ*ý�ÀñãSã�å�ÁOÂ�æ°È/ç�¿bç�ÐÒÑ

½�áSÁ à ã�ã�åÒÈ�Ã�ÅÝ¾êé�í�Á�á�îO¿FïOÐÖÍ�È�ÁFÂ�æÎÈ�ç/Ç�½bç�Ðêé�ÁFÂ�æÎÈ�ç	þF½bç�ÐÖé�ÁFÂ�æÎÈ�ç · Çbç�ÐÖéBÁFÂ�æÎÈ/ç�¿FÇ*ç�ÐSÐÉÑ
½�áSÁ à Ã´ãSã�åÉÈ�Ã/Åb¾êé�í0Á�á�îi¿SïOÐêÍ�È�ÁFÂ�æ°È�ç�Ç�½OÃiç�ÐÖé�ÁOÂ�æ°È/ç/Ç�ÂOÃiç�ÐÖé�ÁFÂ�æ°È/ç/Ç�½Ýç�ÐÖé

ÁFÂ�æÎÈ/ç�¿FÇ*ç�ÐÖé�ÁFÂ�æÎÈ�ç	þS½iÃOç�Ðêé�ÁFÂ�æ°È�ç	þFÂOÃOç�ÐÖé�ÁFÂ�æ°È�ç�þS½bç�Ðêé8ÁOÂ�æ°È/ç · Ç*ç�Ð�ÐÉÑ
²�·Sÿ ÅFáF¿OÃ à Â0ÀO¿iÃ�ÀiÂüÁO¿�õiÅiÂ�áF½SÇ�¿iÃ
ÀiÂS¿ ÿ ÅSÁF¿/õOÅÎÈ��ÝÐüãSã�åìÈ�õÝ½�Æ�îÝÃ�¾�î*Ç�½ÒÈ��bÐÖÍ��OÂ�áSè°È ³ ÐêÍ�Ã�Åb¾ÉÍ.õb½�Æ�îbÃ�¾/îiÇ�½ È��bÐ�Ðêé�ÀOÂ�À�î0õ¦È��bÐÖé

È�ÁOÂ�æÎÈ�ç ¸ ×�½bç�ÐÖÍ�Ã�ÅÝ¾êÍ�ÀSî0õ È��ÝÐ�ÐÖéBÁFÂ�æÎÈ/ç ó Â�Æ´èb×0½Ýç�ÐÖé ÁOÂ�æÎÈ�ç ó Â�Æ ¿�Àäè*×0½Ýç�ÐÖé
ÁOÂ�æÎÈ/ç ó Â�Æ ÅiÂ�áºèb×0½Ýç�Ðêé ÁOÂ�æÎÈ�ç�Å�î�ÀFÁFÂ�� à Ài½FÇ*ç�Ðêé ÁOÂ�æÎÈ/ç	èF¿SÇDèb×0½äÃ à ý�î à ¿�ÀSÁF¿bç�ÐÖé
È�½°Í�Ã/Åb¾êÍ�ý�áF½�ÀOÂOÃÖÈ » ÐÖÍ�È�È�Ã�ÅÝ¾êÍ�È�¾�îO½�ÀSÁ°È »
	 ÐÖé�õbÂ�è È »�	 ÐSÐÖÍ��Í�í��S½ à Ç�ïOÐêé�í0ÁSá�îO¿FïOÐ�ÐÖé
ÈSÈSÈ�ÁFÂ�æÎÈ/ç�ÁOÂ�èÝç�ÐêÍ�ÁF¿�á�õiý�ÀÛÍ�Ã�ÅÝ¾êÍ�½�á�Á à ÃFÐÖé�ÈSÈ�ÁFÂ�æÎÈ�ç�Åi½�áF¿O¾�¿0ÀÖç�ÐÖé�ÁFÂ�æ°È�ç/½SÇº¾�½�ûiÂbç�Ð�Ð
Ã/ÅÝ¾ÉÍ�èFÄ�¿*Ð�ÐÖÍ�Ã/Åb¾êÍ�È�ý�áF½�ÀOÂOÃêÈ��bÐêé�ÅO½�áSÁF¿�è à ½OÃÖÈ��bÐ�ÐSÐÖé

ÈSÈSÈSÈ�Ç�ÄF¾/îO½0ÀFÁ°È ³ Ðêé à ÀOèS¿�� È ³ ÐÖé�À�î0õÝÊÒÈ ³ ÐSÐÖÍ�Ã/Åb¾SÐÖé�í0Á�á�îO¿SïOÐêÍ�È�ÁOÂ�æ°È�ç ó Â�áO½OÃOç�ÐÖé
Åi½�áSÁO¿�è à ½OÃÖÈ��ÝÐÖé�ýSáF½0ÀOÂiÃÖÈ µ Ð�ÐÖÍ�Ã�Åb¾êÍ�È�ÁFÂ�æ°È�ç�ÁSáF½OÃiç�ÐÖé�ÁOÂ�æ°È/ç�½bç�Ðêé�ÁFÂ�æ°È�ç/¿0ÀÖç�Ðêé�ÆbÐêÍ
Ã/ÅÝ¾ÉÍ�È�ÅO½�á�ÁF¿�è à ½OÃêÈ�� 	 Ðêé�ý�áO½0ÀOÂiÃÖÈ µ
	 ÐÖé�È��OÂ�áSè°È�� 	 ÐÖÍ�í0ÀSîÝ¾�Ç�¿�ÂÒÈ�� 	 Í��bÐ0ïiÐ�Ð�ÐÖé

ÈSÈSÈ�ÇSÄF¾�îi½0ÀSÁÎÈ��bÐÖé à ÀFèF¿�� È��ÝÐ�ÐÖÍ�Ã�Åb¾FÐÖÍ�ÅO½�á�ÁF¿�è à ½OÃêÈ��bÐSÐÖé
ÈSÈSÈ�¾/îO½0ÀFÁ°È��ÝÐÖÍ�Ã�ÅÝ¾SÐÖé�í0Á�á�îi¿SïOÐêÍ�èS¿°Í�Ã�Åb¾ÉÍ�ÅO½�á�ÁF¿�è à ½OÃêÈ��bÐÖÍ�È�È�½°Í�Ã�Åb¾ÉÍ�ÅO½�á�ÁF¿�è à ½OÃêÈ ¼ ÐSÐÖé�í0ÁSá�îO¿FïOÐ�ÐÖé
È�ýSáO½�ÀOÂOÃêÈ��bÐêÍ�Ã�Åb¾ÉÍ�È�ÁOÂ�æ°È�ç�¾0Â�õÝÂbç�Ðêé�èS¿iÐêÍ�Ã�ÅÝ¾êÍ�ÅO½�á�ÁF¿�è à ½OÃêÈ ³ ÐSÐÖé
È�ÁOÂ�æÎÈ�ç�½ºÇ�½º¿�èF½�è´èF¿ ç�ÐêÍ�¾/îi½0ÀSÁÎÈ��bÐÖÍ�Ã�Åb¾ÉÍ�ý�áF½�ÀOÂOÃêÈ ³ Ð�Ðêé
ÈSÈ�½°é�èS¿ é�í0Á�á�îO¿SïOÐêÍ�Ã�ÅÝ¾êÍ�È�¾/îO½0ÀFÁ°È��ÝÐÖé à ÀOèS¿��°È��bÐ�ÐêÍ�Ã�ÅÝ¾êÍ�ý�áO½0ÀOÂiÃÖÈ��bÐêÍ�Ã�ÅÝ¾êÍ�èF¿ Í�Ã�ÅÝ¾êÍ�ÁOÂ�æ°È�ç/¿�èS½�èÝç�Ð�Ðêé
ÈSÈ�½°é�ÁFÂ�æÎÈ�ç0¾�½�èS½bç�ÐÖé�ÁOÂ�æ°È�ç�À à ÀFý�Ü�Àêç�ÐÖé�ÁOÂ�æ°È/ç » ½�èF½bç�ÐSÐÖÍ�Ã�ÅÝ¾êÍ�ÈSÈ�¾�îO½�ÀSÁ°È » ÐÖÍ�Ã�Åb¾SÐêé�í0ÁSá�îO¿SïiÐÖÍ

È�ýSáO½�ÀOÂOÃêÈ��bÐÖé�È��OÂ�áSè È�� 	 ÐÖÍ�í�À�îÝ¾�Ç�¿�Â È�� 	 Í��bÐÖé�ÅO½�áSÁF¿�è à ½ÒÈ�� 	 Í��bÐ�ïOÐ�ÐSÐÖé
È�ÁOÂ�æÎÈ�ç�Åi½OÃ0ÂÝç�ÐÖÍ�Ã/Åb¾êÍ�èS¿ Í�Ã/Åb¾êÍ�½�á�Á à ÃêÍ�Ã/Åb¾êÍ�ý�áF½0ÀiÂOÃÖÈ��bÐ�ÐÉÑ

²S²S² �OÂ�è à � à ¾0½�èSÂ�áO¿OÃ
õÝÂ�è à � à È��bÐ�ã�ã�åÉÈ�ÈSÈ�ÁFÂ�æÎÈ�ç µ ÀSÁF¿iÃOç�ÐÖé�ÁFÂ�æÎÈ�ç ¸ ¿iÃ�Å�îiÔOÃOç�Ðêé�ÁFÂ�æ°È�ç�½�ÀSÁF¿iÃOç�ÐÖé�ÁFÂ�æÎÈ�ç	èF¿OÃ�Å�îiÔOÃOç�Ð�ÐÖÍ

Ã�ÅÝ¾ÉÍ�èFÄ�¿iÐÖé�È�È�ÁFÂ�æ°È�ç µ ÀSÁF¿�á à Â�áF¿OÃiç�ÐÖé�ÁOÂ�æ°È/ç�½0ÀSÁO¿�á à Â�áF¿OÃiç�ÐÖé�ÁFÂ�æ°È/ç�ÅOÂiÃ/ÁF¿�á à Â�áÖç�ÐÖé
ÁFÂ�æÎÈ/ç��OÂOÃ/ÁO¿�á à Â�áF¿OÃiç�Ð�ÐÖÍ Ã/Åb¾ÉÍ�½*Ð�ÐÖÍ�Ã/Åb¾êÍsí���òç��òç�ï°Ñ

õÝÂ�è*ÃêÈ��bÐ´ã�ã�å ÁOÂ�æÎÈ/ç0¾/îO¿OÃ�Á à Ù0À èF¿bç�ÐêÍ�í����Ýç����Ýç�ï°Ñ
õÝÂ�è*ÃêÈ��bÐ´ã�ã�å ÁOÂ�æÎÈ/ç ó ½0ÀëÃ à èFÂÝç�ÐÖÍ�í����òç�ãFç/ïÎÑ
õÝÂ�è*ÃêÈ��bÐ´ã�ã�å ÁOÂ�æÎÈ/ç�âO½ èF¿Ýç�ÐêÍ�í����òç�À ¼ ç/ï°Ñ
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õÝÂ�èiÃêÈ��bÐüãSã�åDÁOÂ�æÎÈ/ç�½ºÇ�Â Ç�½�áSýOÂ èF¿üÁOÂ�èÝç�ÐêÍ�ÁF¿�á�õiý�À Í�½�áSÁ à ÃÉÍ�í���Ýç ¼ ç�ï°Ñ
õÝÂ�èiÃêÈ��bÐüãSã�åDÁOÂ�æÎÈ/ç�½ºÇ�Â Ç�½�áSýOÂëç�ÐêÍ�èFÄ�¿ Í�í����Ýç ¼ ç/ïÎÑ
õÝÂ�èiÃêÈ��bÐüãSã�åDÁOÂ�æÎÈ/ç���îO¿Dâ à ¿�ÀO¿Ýç�ÐÖÍ�í����òç��Ýç/ïÎÑ
õÝÂ�èiÃêÈ��bÐüãSã�åDÁOÂ�æÎÈ/ç�ÅiÂO¾0Â�õÝÏiÃiç�ÐÖÍ�Ã/Åb¾êÍ�èS¿ Í�í����ÝçSç/ï°Ñ
õÝÂ�èiÃêÈ��bÐüãSã�åDÁOÂ�æÎÈ/ç�ÅiÂO¾0Â�õÝÏiÃ ÁF½�áSÁO¿bç�ÐÖÍ�í���Ýç��òç/ï°Ñ
õÝÂ�èiÃêÈ��bÐüãSã�åDÁOÂ�æÎÈ/ç�õÝÏOÃ�ÁO½�áFèS¿Ýç�ÐÖÍ�í����òç���áòç�ï°Ñ
õÝÂ�èiÃêÈ��bÐüãSã�åDÁOÂ�æÎÈ/ç	èF¿0ÀSÁ�áOÂ èF¿Ýç�ÐêÍ�í����òç��Ýç/ïÎÑ
õÝÂ�èiÃêÈ��bÐ�ãSã0å0ÁOÂ�æ°È�ç�õbÏOÃiç�ÐÖÍ�Ã/Åb¾êÍ�èFÄ�¿ Í�í����òç�ç/ï°Ñ
õÝÂ�èiÃêÈ��bÐ�ãSã0å0ÁOÂ�æ°È�ç�õb¿0ÀiÂOÃOç�ÐêÍ�Ã�ÅÝ¾êÍ�èFÄ�¿ Í�í����Ýç�ç�ï°Ñ
õÝÂ�èiÃêÈ��bÐ�ãSã0å0ÁOÂ�æ°È�ç/½SÇ�õÝ¿�ÀiÂiÃOç�ÐêÍ�í����òç�ç/ïÎÑ
õÝÂ�èiÃêÈ��bÐ�ãSã0å0ÁOÂ�æ°È�ç�î�ÀüÅi½�áÖç�ÐÖÍ�Ã/Åb¾êÍ�èF¿ Í�í����Ýç��Ýç/ï°Ñ
õÝÂ�èiÃêÈ��bÐ�ãSã0å0ÁOÂ�æ°È�ç ó ½ Ã à èFÂÝç�ÐÖÍ�í����Ýç��bãFç�ï°Ñ
õÝÂ�èiÃêÈ��bÐ�ãSã0å0ÁOÂ�æ°È�ç�èS¿ü½�ÀFÁO¿FÇ�½O¾ à Ù0ÀÖç�ÐÖÍ�í����Ýç�áÝãFç/ïÎÑ
õÝÂ�èiÃêÈ��bÐ�ãSã0å0ÁOÂ�æ°È�ç�èS¿OÃ0èS¿bç�ÐêÍ�Ã�ÅÝ¾êÍ�ÁFÂ�æ°È�ç/¿0ÀSÁFÂ�Àb¾0¿iÃOç�ÐêÍ�í����òç�áòç�ï°Ñ
²S²S²�·Sÿ ÅSáF¿iÃ à Â�ÀO¿OÃ�áO¿FÇ�½�Á à âO½OÃ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0åÉÈ�È�½�á�Á à Ãêé�½*ÐÖÍ�Ã/Åb¾SÐÖÍ�¿ ÿ ÅFáF¿SÇ�Ê È ¹ ÐÒÑ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0åÉÈ�ÁOÂ�æ°È/ç	èS¿OÃ/Å�îOÔiÃOç�ÐÖé�ÁFÂ�æÎÈ�ç	èS¿iÃ�Å�îiÔOÃOç�Ð�ÐÖÍ�Ã/Åb¾êÍ�èFÄ�¿°Í�Ã�Åb¾ÉÍ�¿ ÿ ÅSáF¿SÇ�ÊÒÈ��ÝÐÖÍ�í���î�ÀSÁO½ÒÈ��ÎÍ�ç�� ¼ ãFçÝÍ ¹ Ð0ï°Ñ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0åÉÈ�ÁOÂ�æ°È/ç µ ÀSÁO¿OÃOç�ÐÖé�ÁFÂ�æ°È�ç/½0ÀSÁF¿iÃOç�ÐSÐÖÍ�Ã/Åb¾êÍ�èOÄ�¿ Í�Ã�Åb¾ÉÍ�¿ ÿ ÅFáF¿SÇ�ÊÒÈ��bÐêÍ�í���î�ÀFÁO½ÒÈ�� Í	ç�� ¼ �ÝçÝÍ ¹ Ð0ïÎÑ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0å�¿0ÀÛÍ�Ã�ÅÝ¾êÍ�¿ ÿ ÅSáF¿FÇ�ÊÒÈ��ÝÐÖÍ�í��0î�ÀSÁO½ÒÈ�� Í	ç�� ¼ çÝÍ ¹ Ð0ï°Ñ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0åÉÈ�ÁOÂ�æ°È/ç�ú�áF½iÃOç�Ðêé�ÁFÂ�æÎÈ�ç�ÁSáF½OÃOç�Ð�ÐÖÍ�Ã�Åb¾ÉÍ�¿ ÿ ÅFáF¿SÇ�ÊÒÈ��ÝÐÖÍ�È�È�Ã�Åb¾ÉÍ�èFÄ�¿*ÐÖé�í�Á�á�îO¿FïOÐÖÍ�í��0î�ÀFÁF½ÒÈ��ÎÍ	ç���ãFçÝÍ ¹ Ð0ïÎÑ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0å�èFÄ�¿ Í�Ã/Åb¾êÍ�¿ ÿ ÅSáO¿SÇ�ÊÒÈ��bÐÖÍ�Ã�Åb¾êÍ�èFÄ�¿°Í�í���î�ÀSÁF½ È��ÎÍ�ç�ãFçòÍ ¹ Ð0ïÎÑ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0åÉÈ�ÁOÂ�æ°È/ç ó ½O¾�¿bç�Ðêé�ÁFÂ�æÎÈ�ç ó ½O¾S×�½Ýç�ÐÖé�ÁFÂ�æÎÈ�ç ¹ ½i¾0¿bç�ÐÖé�ÁOÂ�æ°È�ç ¹ ½O¾F×�½bç�ÐSÐÖÍ�Ã/Åb¾êÍ�¿ ÿ ÅSáO¿SÇ�ÊÒÈ��bÐÖÍ�Ã�Åb¾ÉÍ

èF¿°Í�í���î�ÀFÁF½ÒÈ�� Í	ç�ãOçÝÍ ¹ Ð�ï°Ñ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0å	õbÂ�è È » ÐÖÍ��Í�Ã�Åb¾ÉÍ�¿ ÿ ÅFáF¿SÇ�ÊÒÈ��bÐêÍ�í���î�ÀSÁO½ÒÈ��ÎÍ » Í ¹ Ð0ï°Ñ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0å�èFÄ�¿ Í�Ã/Åb¾êÍ�ýSáF½0ÀiÂOÃÖÈ��ÝÐÖÍ�í��0î�ÀSÁO½ÒÈ�� Í	ç ¼ çÝÍ ¹ Ð�ï°Ñ
¿ ÿ ÅSáO¿FÇ�ÊÒÈ ¹ Ð�ãSã0å�¿ ÿ ÅSáF¿FÇÉÈ ¹ ÐÒÑ
¿ ÿ ÅSáO¿FÇÉÈ ¹ Ð�ã�ã�åÉÈ�È�ÇSÄF¾�îi½0ÀSÁ°È ³ ÐÖé à ÀFèS¿�� È ³ ÐÖé�À�î�õbÊÒÈ ³ Ð�ÐêÍ�Ã�Åb¾ÉÍ�È�È�õbÂ�è°È » ÐÖÍ���Í�Ã/Åb¾êÍ�í��0î�ÀFÁF½ÒÈ ³ Í » Í »�	 Ð0ïiÐÖé�í »�	 � ³ ïOÐ�ÐêÍ

È�ýSáO½�ÀOÂiÃÖÈ��bÐêé�È�ÁOÂ�æ°È�ç���Â�á�ÀO½�èS½iÃOç�ÐêÍ�í����òç	è�Åêç/ïOÐSÐÖÍ�È�í ³ �! #"°Í ¹ ���OïÒé�È�È�Ã/Åb¾êÍ�Æ Í�Ã�ÅÝ¾êÍ.õb¿�è à Â°Í�í��0îSÀSÁF½ È��ÎÍ »�	 Í�� 	 ÐÖÍ
��îSÀFÁO½ÒÈ�� 	 Í	ç/ÊÎÑ�$ÝçÝÍ ¹ Ð�ïOÐÖé�È�í��0îSÀSÁF½ È��ÎÍ »
	 Í ¹ Ð0ïOÐSÐ�ÐÉÑ

¿ ÿ ÅSáO¿FÇÉÈ ¹ Ð�ã�ã�å	õb¿�è à Â Í�Ã�Åb¾êÍ�È�ý�áO½0ÀOÂOÃêÈ��bÐêé�È�ÁFÂ�æ°È�ç���Â�á�ÀO½�èS½iÃOç�ÐêÍ�í���Ýç	è�Åêç/ïOÐSÐÖÍ�í���î�ÀSÁO½ÒÈ��ÎÍ�ç�ÊÎÑ�$bçÝÍ ¹ Ð0ï°Ñ
¿ ÿ ÅSáO¿FÇÉÈ ¹ Ð�ã�ã�åÉÈ�È�õÝÂ�è È » ÐÖÍ��Í�Ã�ÅÝ¾SÐÖé�í » �ÝçSç/ïOÐÖÍ�È�ý�áO½0ÀOÂiÃÖÈ��bÐêé�È�ÁOÂ�æ°È/ç���Â�á�ÀO½�èF½OÃOç�ÐêÍ�í���Ýç	è�Åêç/ïOÐSÐÖÍ�í���î�ÀSÁO½ÒÈ�� Í » Í ¹ Ð0ï°Ñ
¿ ÿ ÅSáO¿FÇÉÈ ¹ Ð�ã�ã�åÉÈ�È�õÝÂ�è È µ ÐÖÍ��Í�Ã�ÅÝ¾SÐÖé�í µ �ÝçSç/ïOÐÖÍ�È�È�È�ÅOÂ�á é�¿0ÀÝÐêÍ�Ã�ÅÝ¾SÐÖé�í0Á�á�îi¿SïOÐêÍ�È�È�ÈSÈ�èS¿°é�½ é�½�á�Á à ÃSÐÖÍ�Ã/Åb¾SÐêé�í0ÁSá�îO¿SïiÐÖÍ

ÈSÈ�¾/îO½�ÀSÁÎÈ »�	 Ðêé�À�î�õ È »�	 ÐÖé à ÀFèS¿��°È »�	 Ð�ÐÖÍ�Ã/Åb¾êÍ�í��0îSÀSÁF½ÒÈ »�	 Í µ Í » Ð0ïOÐÖé�í » � µ ïOÐÖÍ��OÂ�áFè È�%ÝÐêÍ�ÁFÂ�æ°È�ç0Ãiç�ÐÖÍ
È�í0Åi½�áSÁF¿�è à ½ÒÈ�% Í�� 	 Ð0ïÒÍ���Í�ÈSÈ��OÂ�áFè È�% 	 ÐÖÍ�í&��Í��F½ à ÇSïOÐÖé�í�Á�á�îi¿SïOÐêÍ�È�È�Ã/Åb¾êÍ�èFÄ�¿ Í�Ã�Åb¾ÉÍ
í���îSÀSÁO½ÒÈ�� 	 Í	ç��òçÝÍ��bÐ0ïOÐêé�í����� 	 ïiÐ�ÐÖÍ�í��0î�ÀFÁF½ÒÈ��ÎÍ » Í���iÐ�ïÒÍ�ÈSÈ�Ã�ÅÝ¾êÍ�ÀOÂS¿ ÿ ÅFÁF¿�õOÅ È »�	 ÐÖÍ��Í�í��S½ à Ç�ïOÐêé
È�Ã/ÅÝ¾êÍ�õbÂ�è È µ
	 ÐÖÍ��Í�í��0îSÀSÁF½ È��� Í µ
	 Í ¹ Ð0ïOÐêé�í ¹ ����FïOÐÉÑ

²S²S²�·Sÿ ÅSáF¿iÃ à Â�ÀO¿OÃ ½�ûÝÃ�ÂFÇ�îSÁO½OÃ
¿ ÿ ÅO½�ûÝÃ0ÊÒÈ ¹ Ð�ãSã0åÉÈ�ÈSÈ�È�È�½ é�èFÄ�¿ é ó ½OÃ/ÁF½°é�¿0ÀÛé�ÅOÂ�áÝÐÖÍ�Ã/Åb¾SÐêé�í0Á�á�îO¿SïiÐÖÍ�ÈSÈ�½�á�Á à ÃêÍ�Ã�Åb¾SÐêé�í0ÁSá�îO¿SïiÐÖÍ��Í

È�¿ ÿ ÅO½�ûbÃêÈ ¹ ÐÖé�È�õbÂ�è È » ÐêÍ�Ã�ÅÝ¾êÍ�í�ûiÂ0À à ÁFÂÒÈ�ç����bç�Ð0ïÒÍ�¿ ÿ ÅO½�ûbÃ0Ê È ¹
	 ÐÖÍ�í���î�ÀSÁO½ÒÈ » Í ¹
	 Í ¹ Ð0ïOÐSÐ�ÐÖé�¿ ÿ Åi½�ûbÃêÈ ¹ ÐSÐÉÑ
¿ ÿ ÅO½�ûÝÃÖÈ ¹ ÐüãSã�å�ÇSÄO¾�îO½�ÀSÁ°È ¸ ÐÖÍ��Í�È�Ã�ÅÝ¾êé�Ã�¿0ÅO½�áO½�èSÂ�á°È »
	 Ð�ÐÖÍ�È�È�ÈSÈ�èS¿°Í�Ã�Åb¾FÐÖé�í�Á�á�îO¿FïOÐÖÍ�Ç�Ä	õb¿iÃÖÈ��ÝÐ�ÐÖé

È�ÇSÄ0À�î�õ È��OÊiÐÖÍ�í��0î�ÀFÁF½ÒÈ��FÊ Í	ç�õÒçÝÍ��bÐ0ïOÐSÐÖÍ�í���îSÀFÁF½ÒÈ��ÎÍ	ç�'ÝçÝÍ��bÐÖÍ���î�ÀSÁO½ÒÈ ¸ Í�ç�'�èòçÝÍ ¶ ÐêÍ
��îSÀFÁF½ È ¶ Í��ÎÍ�(*Ð0ïÒÍ�ÈSÈ�È�È�Ã�Åb¾êÍ�èS¿ Í�Ã�Åb¾SÐêé�Ã0¿�ÅO½�áO½�èSÂ�áÎÈ » �*Ð�ÐÖÍ
È�ÇSÄ�½0ÀFÆ°È�ùÝÐÖé�È�À�î0õbÊ È�� 	 ÐÖÍ�í���î�ÀSÁO½ÒÈ�� 	 Í	ç�'�ÆòçÝÍ�ùbÐ0ïOÐSÐÖÍ�í���îSÀFÁF½ÒÈ)( Í�ù Í ¹ Ð0ïiÐÖé�í ¹ ��(SïiÐÉÑ

¿ ÿ ÅO½�ûÝÃÖÈ ¹ ÐüãSã�å´ÇSÄ�õÝ¿OÃêÈ��bÐêÍ��Í�È�È Ã/ÅÝ¾ÉÍ�ÈSÈ�èFÄ�¿ Í�Ã/Åb¾SÐêé�í0Á�á�îO¿SïiÐÖÍ�È
È�Ç�Ä�½�ÀFÆ°È�ùbÐêÍ�í���î�ÀSÁF½ È��ÎÍ�ç�'ÝçÝÍ��bÐÖÍ*�0î�ÀSÁO½ÒÈ�� Í�ùÎÍ ¹ Ð0ïOÐêé
È�À�î�õ¦È��bÐÖÍ�í��0î�ÀFÁF½ÒÈ�� Í	ç�'�ÆòçÝÍ��ÝÐÖÍ���î�ÀSÁF½ È��ÎÍ��ÎÍ ¹ Ð0ïOÐüÐSÐêé
È�Ã0¿�Åi½�áF½�èSÂ�á°È » ÐÖÍ�Ç�ÄO¾�îO½�ÀSÁ°È��ÝÐÖÍ�í��0î�ÀSÁO½ÒÈ�� Í	ç�'SèÝçÝÍ��ÝÐÖÍ���î�ÀSÁO½ÒÈ��ÎÍ��ÎÍ ¹ Ð0ïOÐÖésí ¹ ���iïOÐÒÑ

¿ ÿ ÅO½�ûÝÃÖÈ ¹ Ð�ã�ã�åÉÈ�Ç�Ä�½0ÀSÆOÊÒÈ ¹ Ðêé�Ç�Ä�½0ÀSÆ°È ¹ ÐÖé�Ç�Ä�è à ½OÃÖÈ ¹ Ð�ÐÒÑ
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¿ ÿ Åi½�ûbÃÖÈ ¹ ÐüãSã�åDÁOÂ�æÎÈ/ç0Ã à ýOÇ�Âbç�ÐÖÍ�Ã/Åb¾êÍ�áFÂ�õb½�ÀOÂÒÈ��bÐÖÍ�ÈSÈ�ÁFÂ�æ°ÈOÑ�ÐêÍ�áFÂ/õb½0ÀOÂ È��bÐêÍ�í��F½ à Ç�ïiÐÖé�í��0î�ÀSÁO½ÒÈ�� Í	ç0ÃOçòÍ ¹ Ð�ïOÐÉÑ
¿ ÿ Åi½�ûbÃÖÈ ¹ ÐüãSã�åDÁOÂ�æÎÈ/ç	èSÔi¾0½�èS½üèF¿ Ç�ÂiÃiç�ÐÖÍ�Ã�Åb¾ÉÍ�Ç�ÄF¾/îO½0ÀFÁ°È��bÐêÍ�í���î�ÀSÁF½ È��ÎÍ�ç�+ÝçòÍ ¹ Ð0ïÎÑ
¿ ÿ Åi½�ûbÃÖÈ ¹ ÐüãSã�åDÁOÂ�æÎÈ/ç0Ã à ýOÇ�ÂOÃiç�ÐÖÍ�Ã�Åb¾ÉÍ�áFÂ�õÝ½0ÀOÂ È��bÐÖÍ�Ã�î�ûi¿ ÿ ÅÎÈ » ÐÖÍ�áFÂ�õb½�ÀOÂÒÈ��bÐÖÍ�Ã�Åb¾êÍ

í���îSÀFÁF½ È��ÎÍ�ç0ÃOçÝÍ�� 	 ÐêÍ��0î�ÀFÁF½ÒÈ��ÎÍ	çòÍ�ÃOçÝÍ�� 	 ÐêÍ��0î�ÀFÁF½ÒÈ�� 	 Í�� 	 Í ¹ Ð0ï°Ñ
¿ ÿ Åi½�ûbÃÖÈ ¹ Ð�ã�ã�å ýSáO½0ÀiÂiÃÖÈ » ÐÖÍ��Í�Ã�Åb¾ÉÍ�À�î�õ È��bÐêÍ�í���î�ÀSÁF½ È��ÎÍ » Í ¹ Ð�ï°Ñ
¿ ÿ Åi½�ûbÃÖÈ ¹ Ð�ã�ã�å�½�áSÁ à Í�Ã/Åb¾êÍ�ý�áF½�ÀOÂOÃÖÈ��bÐÖÍ�í��0î�ÀFÁF½ÒÈ��ÎÍ	ç�çòÍ ¹ Ð�ï°Ñ
²S²�³FµO¶�·ü¸S·º¹S·F»�¹O¼�¶&, Åi½FÇ�½�ûSáF½iÃ à õiÅiÂ�áSÁF½0ÀFÁF¿OÃD¿0Àð¿ ÿ ÅFáO¿OÃ à Â0ÀO¿iÃ�ÁO¿/õOÅiÂ�áF½SÇ�¿OÃ
ýSáO½�ÀiÂÒÈ�ç�è*×�½bçòÍ	ç	èòç�ÐÉÑ
ýSáO½�ÀiÂÒÈ�ç�Ã0¿�õb½�ÀO½bçòÍ	ç-�Öç�ÐÉÑ
ýSáO½�ÀiÂÒÈ�ç�õb¿OÃOçòÍ	ç�õ ç�ÐÉÑ
ýSáO½�ÀiÂÒÈ�ç	Á�á à õÝ¿OÃ/ÁSáF¿bçÝÍ�ç�Áòç�ÐÉÑ
ýSáO½�ÀiÂÒÈ�ç�¾�îO½�ÁSá à õÝ¿OÃ/Á�áO¿bçÝÍ�ç0¾Oç�ÐÉÑ
ýSáO½�ÀiÂÒÈ�ç�Ã0¿�õb¿iÃ/Á�áO¿bçÝÍ	ç/¿bç�ÐÒÑ
ýSáO½�ÀiÂÒÈ�ç/½0ßOÂbçòÍ	ç�ÆÖç�ÐÉÑ
ýSáO½�ÀiÂÒÈ�ç�èSÔO¾0½�èS½bçòÍ	ç�+Ýç�ÐÉÑ
ýSáO½�ÀiÂÒÈ�ç�Ã à ýOÇ�ÂbçÝÍ�ç0ÃOç�ÐÒÑ
ýSáO½�ÀiÂÒÈ�ç�õ à Ç�¿�À à ÂÝçÝÍ	ç/Çbç�ÐÉÑ

è à ½iÃ�¿�õ È/ç/Ç�î�Ài¿OÃOçòÍ	ç ¼ ��'�è 	 ç�ÐÉÑ
è à ½iÃ�¿�õ È/ç�õb½�áSÁF¿OÃiçÝÍ	ç ¼ �'�è�bç�ÐÒÑ
è à ½iÃ�¿�õ È/ç�õ à Ô�á*¾0ÂFÇ�¿OÃOçòÍ	ç ¼ �'�è.bç�ÐÉÑ
è à ½iÃ�¿�õ È/ç��0îO¿�âF¿OÃiçÝÍ	ç ¼ �'�è�/òç�ÐÒÑ
è à ½iÃ�¿�õ È/ç�â à ¿�á�ÀO¿iÃOçÝÍ	ç ¼ �'Sè�$bç�ÐÉÑ
è à ½iÃ�¿�õ È/ç0Ã0Ï0ûi½�èSÂÝçÝÍ	ç ¼ �'�è0bç�ÐÒÑ
è à ½iÃ�¿�õ È/ç	èSÂ�õ à ÀSýOÂbçÝÍ	ç ¼ �'Sè�1bç�ÐÉÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç�½�ÀOÂO¾ ó ¿O¾0¿�áòçÝÍ�ç�áSèòç�ÐÉÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç�½/õb½0Ài¿O¾0¿�áÖçÝÍ	ç	áSèÝç�ÐÉÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç�õÝ½�è�á�îSýF½�èF½bçÝÍ�ç�áSèòç�ÐÉÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç�õÝ½0ßO½�ÀO½bçÝÍ�ç�áSèòç�ÐÉÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç�õÝ¿�è à Â�è*×�½ÝçÝÍ	ç	áSèÝç�ÐÉÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç�ÁO½�áSèF¿bçÝÍ	ç	áSèÝç�ÐÉÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç�ÀiÂO¾ ó ¿bçÝÍ	ç	áSèÝç�ÐÉÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç�õÝÂ�õb¿�ÀSÁFÂbçòÍ	ç�áFèÝç�ÐÒÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç�âÝ×�Ã�Åi¿�áF½bçòÍ	ç�áÝã 	 èòç�ÐÉÑ
Åi½�áSÁO¿�è à ½ÒÈ�ç��SÂ�á�Ài½�èS½bçòÍ	ç�áFèÝç�ÐÒÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç���Â�á�ÀO½�èF½OÃOçÝÍ�ç�áSè�ÅÖç�ÐÒÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç ó Â�ÆÖçÝÍ	ç�ÀSÆ�'�À�õ2'�ÀOèÝç�ÐÒÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç�½�ÆF¿�áòçÝÍ�ç�ã 	 ÀFÆ�'�À�õ2'�ÀOèÝç�ÐÉÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç�½0ÀOÂi¾ ó ¿ÝçÝÍ	ç�ã 	 ÀSÆ'�À0õ3'�ÀFèÝç�ÐÉÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç�õb½0ßi½0ÀO½ÝçÝÍ	ç�� 	 ÀSÆ'�À0õ3'�ÀFèÝç�ÐÉÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç�½0ÀSÁO¿�½�ÆO¿�áòçÝÍ�ç�ã4��ÀSÆ�'�À0õ2'�ÀOèÝç�ÐÒÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç µ ó Â�áF½bçòÍ	ç ¼ �êç�ÐÉÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç�áF¿O¾ à ¿0ÀFÁF¿�õb¿�ÀSÁF¿ÝçÝÍ	ç�� ¼ ã4.�è�ÅÖç�ÐÉÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç�ÜiÇ0Á à õb½/õb¿0ÀSÁO¿bçÝÍ�ç�� ¼ ã4.�è�Åêç�ÐÉÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç�ùF½bçòÍ	ç ¼ �Öç�ÐÉÑ
ÀSîÝ¾�Ç�¿�ÂÒÈ/ç�ÁFÂ�èF½�âb×0½bçÝÍ	ç��Öç�ÐÒÑ
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ÀSîÝ¾�Ç�¿SÂÒÈ�ç�¾0½�á�ÀO½�âF½FÇ*çÝÍ�ç�æ ¼ ��'�è��Ýç�ÐÉÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç�Å�îSá à � à ¾�½O¾ à Ù0ÀÖçÝÍ�ç ¼ Æ'/õ 	 ��'�è 	 Êëç�ÐÒÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç�Å�îSáÝ×�Ã à õÝ½bçÝÍ�ç ¼ Æ�'�õ 	 ��'�è 	 Êñç�ÐÉÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç�¾�îO½�áF¿OÃ�õÝ½bçÝÍ�ç�æ�Åb¾/îO½�áO¿OÃ�õb½Ýç�ÐÉÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç�ÀO½�â à èS½�èF¿OÃOçòÍ� �ç�� ¼ Æ�'�õ 	 ��'Sè���$ÝçÝÍ	ç���á 	 Æ'/õ 	 '�è�$bç�"*ÐÉÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç�ÅSá à õb½�âF¿�áF½bçòÍ� �ç�� ¼ Æ�'�õ3.�'�è���bçòÍ	ç ¼ Æ'/õ30�'�è�� 	 ç�"*ÐÒÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç	âF¿�áO½0ÀOÂbçòÍ� �ç�� ¼ Æ�'�õ30�'Sè����bçòÍ	ç ¼ Æ�'/õ35�'�è�� 	 ç�"bÐÉÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç/Â�ÁFÂ�ßOÂbçÝÍ6 �ç�� ¼ Æ�'/õ�5�'�è���bçÝÍ�ç ¼ Æ'/õ 	 ��'�è�� 	 ç�"bÐÉÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç à ÀSâ à ¿�á�ÀiÂbçÝÍ6 �ç�� ¼ Æ�'/õ 	 ��'�è���bçòÍ	ç���á 	 Æ�'�õbÊ�.�'�è�� 	 ç�"*ÐÒÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç�¾ à ÀÝ¾�îO¿0ÀFÁF¿0Ài½�á à ÂÝçÝÍ	ç	æòç�ÐÉÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç�Ç�îbÃ�Á�áFÂbçòÍ	ç�æÖç�ÐÉÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç�¾�îO½�áF¿OÃ�õÝ½bçÝÍ�ç�æ�Åb¾/îO½�áO¿OÃ�õb½Ýç�ÐÉÑ
ÀSîÝ¾�Ç�¿SÂÒÈ�ç�ÅO½OÃS¾�îO½bçòÍ	ç�æ�Åb¾�îO½�áF¿OÃ�õb½bç�ÐÒÑ

À�õÝ¿OÃêÈ/ç�¿0Ài¿�áFÂÝçÝÍ	ç ¼ Æ�'/õ 	 ç�ÐÉÑ
À�õÝ¿OÃêÈ/ç��S¿�ûSáF¿�áFÂbçÝÍ�ç ¼ Æ'/õ3�bç�ÐÉÑ
À�õÝ¿OÃêÈ/ç�õb½�á�+SÂÝçÝÍ	ç ¼ Æ�'/õ�.bç�ÐÉÑ
À�õÝ¿OÃêÈ/ç�½0ûFá à ÇbçÝÍ	ç ¼ Æ�'/õ2/òç�ÐÉÑ
À�õÝ¿OÃêÈ/ç�õb½�ÆFÂbçòÍ	ç ¼ Æ'/õ3$Ýç�ÐÉÑ
À�õÝ¿OÃêÈ/ç��0îSÀ à ÂÝçÝÍ	ç ¼ Æ�'/õ�0bç�ÐÉÑ
À�õÝ¿OÃêÈ/ç��0î*Ç à ÂÝçÝÍ	ç ¼ Æ�'/õ�1bç�ÐÉÑ
À�õÝ¿OÃêÈ/ç�½�ýOÂOÃ/ÁOÂbçÝÍ	ç ¼ Æ�'�õ37bç�ÐÒÑ
À�õÝ¿OÃêÈ/ç0Ã0¿�ÅSÁ à ¿�õOûSáO¿bçÝÍ�ç ¼ Æ�'�õ35bç�ÐÉÑ
À�õÝ¿OÃêÈ/ç�ÂO¾�Á�î�ûFáF¿bçÝÍ�ç ¼ Æ'/õ 	 ÊÝç�ÐÉÑ
À�õÝ¿OÃêÈ/ç�ÀOÂ�â à ¿/õOûSáF¿ÝçÝÍ	ç ¼ Æ�'/õ 	�	 ç�ÐÉÑ
À�õÝ¿OÃêÈ/ç	è à ¾ à ¿/õOûSáF¿ÝçÝÍ	ç ¼ Æ�'/õ 	 �bç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç	èS¿�õÝ½OÃ à ½�èSÂOÃiçÝÍ	çSç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�½SÇ0ý�î�ÀOÂiÃOçÝÍ	çSç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�½SÇ0ý�î�ÀO½iÃOçÝÍ	çSç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�âF½�á à ÂOÃiçÝÍ	ç�ç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�âF½�á à ½OÃiçÝÍ	ç�ç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�î�ÀOÂiÃOçÝÍ�ç�ç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç	èS¿O¾�¿0ÀO½iÃOçÝÍ	çSç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�î�ÀO½iÃOçÝÍ�ç�ç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç/Ç�ÂOÃiçÝÍ	çSç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç/Ç�½OÃiçÝÍ	çSç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�ÅOÂO¾�ÂOÃOçòÍ	ç�ç�ÐÒÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�ÅOÂO¾�½OÃOçòÍ	ç�ç�ÐÒÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�õOîb¾ ó ½OÃiçÝÍ	ç�ç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�õOîb¾ ó ÂOÃiçÝÍ	ç�ç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�ÁF½0ÀFÁFÂOÃiçÝÍ	ç�ç�ÐÉÑ
à ÀOèS¿�� à À à èSÂÒÈ/ç�¿ ÿ ½i¾/ÁF½/õb¿0ÀSÁO¿bçÝÍ�ç�ç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�õb¿�è à ÂbçÝÍ�ç�ÊÎÑ�$bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�õb¿�è à ½bçÝÍ�ç�ÊÎÑ�$bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�ÅO½�áÖçÝÍ	ç��Ýç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç���î à Àb¾0¿bçòÍ	ç 	 $bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�èSÂO¾�¿0ÀO½bçòÍ	ç 	 �bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�¾ à ¿�ÀÖçÝÍ	ç 	 Ê�ÊÝç�ÐÉÑ
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¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0¾ à ¿�ÀSÁFÂÝçÝÍ	ç 	 Ê�Êbç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0¾ à ÀÝ¾�îO¿�ÀSÁF½ÝçÝÍ	ç�$SÊbç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0¾�îO½�áF¿0ÀFÁF½bçòÍ	ç�/FÊÝç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�õ à ÇbçÝÍ	ç 	 Ê�ÊSÊbç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0Ã0¿OÃ�¿0ÀSÁO½bçÝÍ�ç�0�Êbç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0Ã0¿�ÁO¿0ÀSÁO½bçÝÍ�ç�1�Êbç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�ÂO¾ ó ¿0ÀSÁO½bçÝÍ�ç�7�Êbç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�ÀOÂ�âO¿0ÀSÁO½bçÝÍ�ç�5�Êbç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�î�ÀO½ÝçÝÍ	ç 	 ç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�î�ÀOÂÝçÝÍ	ç 	 ç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�î�ÀÖçòÍ	ç 	 ç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç	èSÂOÃiçÝÍ	ç��bç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�Á�áF¿iÃOçÝÍ�ç�.bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0¾�îO½�Á�áFÂÝçÝÍ	ç�/òç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0¾ à ÀÝ¾0ÂbçòÍ	ç�$Ýç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0Ã0¿ à ÃOçÝÍ�ç�0bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0Ã à ¿�ÁF¿bçòÍ	ç�1Ýç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�ÂO¾ ó ÂbçÝÍ�ç�7bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�À�îO¿�âF¿bçòÍ	ç�5Ýç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç	è à ¿�+ÝçÝÍ�ç 	 ÊÝç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�Â0Àb¾�¿bçÝÍ�ç 	�	 ç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç	èSÂO¾�¿bçÝÍ�ç 	 �Ýç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�Á�áF¿i¾0¿bçòÍ	ç 	 .bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0¾0½�ÁOÂ�á*¾�¿bçÝÍ�ç 	 /òç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç���î à Àb¾0¿ÝçÝÍ	ç 	 $bç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç	è à ¿i¾ à Ã�Ô à ÃiçÝÍ	ç 	 0bç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç	è à ¿i¾ à Ã à ¿�ÁO¿bçÝÍ	ç 	 1bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç	è à ¿i¾ à Âi¾ ó ÂÝçÝÍ	ç 	 7bç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç	è à ¿i¾ à ÀSîO¿�âO¿bçÝÍ	ç 	 5bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁF¿ÝçÝÍ	ç���Êbç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁ à Ü�ÀÖçòÍ	ç�� 	 ç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁ à èSÙOÃiçÝÍ	ç����bç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁ à Á�áFÔiÃOçÝÍ	ç���.bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁ à ¾�îO½�Á�áFÂbçòÍ	ç���/òç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁ à ¾ à ÀÝ¾0ÂbçÝÍ�ç���$Ýç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁ à Ã0Ô à ÃOçÝÍ	ç���0bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁ à Ã à ¿�ÁF¿bçÝÍ�ç���1Ýç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁ à ÂO¾ ó ÂbçÝÍ	ç���7bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�âF¿ à ÀSÁ à À�îO¿�âF¿bçÝÍ�ç���5Ýç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�Á�áF¿ à ÀSÁO½bçÝÍ�ç�.�Êbç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�ÅSá à õb¿�áÖçÝÍ	ç/Â 	 ç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�ÅSá à õb¿�áOÂbçÝÍ�ç�Â 	 ç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�ÅSá à õb¿�áO½bçÝÍ�ç�Â 	 ç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0Ã0¿�ý�î�ÀFèF½bçÝÍ�ç�Â��bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0Ã0¿�ý�î�ÀFèFÂbçÝÍ�ç�Â��bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�ÁF¿�áb¾0¿�áÖçÝÍ	ç/Â�.bç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�ÁF¿�áb¾0¿�áO½bçÝÍ�ç�Â�.bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç�ÁF¿�áb¾0¿�áOÂbçÝÍ�ç�Â�.bç�ÐÉÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0¾�îO½�á�ÁFÂÝçÝÍ	ç/Â�/òç�ÐÒÑ
¾/îi½�ÀFÁ à � à ¾0½�èFÂ�á°È/ç0¾�îO½�á�ÁF½ÝçÝÍ	ç/Â�/òç�ÐÒÑ
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¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç���î à ÀSÁFÂbçòÍ	ç�Â�$bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç���î à ÀSÁF½bçòÍ	ç�Â�$bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�Ã0¿ ÿ ÁF½bçÝÍ�ç�Â�0Ýç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�Ã0¿ ÿ ÁFÂbçÝÍ�ç�Â�0Ýç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�Ã0Ô0ÅFÁ à õb½ÝçÝÍ	ç/Â�1bç�ÐÒÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�Ã0Ô0ÅFÁ à õbÂÝçÝÍ	ç/Â�1bç�ÐÒÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç/ÂO¾/ÁO½�âF½bçòÍ	ç�Â�7bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç/ÂO¾/ÁO½�âFÂbçòÍ	ç�Â�7bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�ÀOÂ�âO¿0ÀO½bçòÍ	ç�Â�5bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�ÀOÂ�âO¿0ÀOÂbçòÍ	ç�Â�5bç�ÐÉÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�èSÔO¾ à õbÂbçòÍ	ç�Â 	 Êbç�ÐÒÑ
¾/îi½0ÀFÁ à � à ¾0½�èFÂ�á°È�ç�èSÔO¾ à õb½bçòÍ	ç�Â 	 Êbç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç0Ã0½FÇ à ¿�ÀSÁF¿bçòÍ	ç ¼ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�¿0ÀFÁ�áF½�ÀSÁF¿bçòÍ	ç�� ¼2	 ç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�½0ÀFÁF¿OÃiçÝÍ	ç�áÝãFç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�½�ÁSáFÏOÃiçÝÍ	ç�ãOç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç	èS¿iÃ�Å�îiÔOÃOçÝÍ�ç�á��òç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�½O¾�Á�îO½FÇ*çÝÍ	ç�ÀÖç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç0¾0Â�á�á à ¿0ÀSÁF¿ÝçÝÍ	ç ¼ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÅSáO¿OÃ0¿�ÀSÁF¿bçòÍ	ç ¼ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÆF½ÝçÝÍ	ç��bãFç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�� à ÀO¿OÃiçÝÍ	ç���9òç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�� à ÀO½SÇ�¿OÃOçÝÍ�ç���9Öç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�� à ÀO½SÇbçÝÍ	ç�9Öç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�� à ÀÖçÝÍ�ç�9òç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÅSá à Àb¾ à Å à ÂiÃOçÝÍ�ç�� µ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÅSá à Àb¾ à Å à ÂÝçÝÍ	ç µ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç0¾0Â/õ à ¿�À+SÂbçòÍ	ç µ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç0¾0Â/õ à ¿�À+SÂOÃiçÝÍ	ç µ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç à À à ¾ à ÂOÃOçÝÍ�ç�� µ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç à À à ¾ à ÂbçÝÍ	ç µ ç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÅSá à õb¿�áFÂOÃOçòÍ	ç�� µ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÅSá à õb¿�áF½OÃOçòÍ	ç�� µ ç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÜiÇ�Á à õÝÂOÃOçÝÍ�ç���9Öç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÜiÇ�Á à õÝ½OÃOçÝÍ�ç���9Öç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÜiÇ�Á à õÝÂbçÝÍ	ç�ãFç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÜiÇ�Á à õÝ½bçÝÍ	ç�ãFç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�áF¿i¾ à ¿�ÀSÁF¿OÃiçÝÍ	ç�9bãFç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�½0Åi¿0ÀO½iÃOçÝÍ	ç�9òç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç0Ã0ÙFÇ�ÂbçòÍ	ç�ç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç0¾0½iÃ à çòÍ	ç�ç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç	è�îFáF½0ÀFÁF¿bçÝÍ�ç�ç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÅO½�áF½bçòÍ	ç�ç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç0Ã à ý�î à ¿0ÀSÁF¿ÝçÝÍ	ç��Ýç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç0Ã à ý�î à ¿0ÀSÁF¿iÃOçÝÍ�ç��Ýç�ÐÒÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�À�îi¿�âFÂÝçÝÍ	ç��òç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�À�îi¿�âF½ÝçÝÍ	ç��òç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�½0ÀFÁF¿�á à Â�áòçòÍ	ç�ãOç�ÐÉÑ
õÝÂ�è à � à ¾0½�èSÂ�áÎÈ�ç�ÅOÂiÃ/ÁF¿�á à Â�áÖçÝÍ	ç��Ýç�ÐÉÑ
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õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�½���îO¿SÇbçÝÍ	ç ¼ áòç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�ÅFáFÙ ÿ à õbÂOÃiçÝÍ	ç�� ¼ �Ýç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�ÅFáFÙ ÿ à õbÂbçòÍ	ç ¼ �Ýç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�ÅFáFÙ ÿ à õb½OÃiçÝÍ	ç�� ¼ �Ýç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�ÅFáFÙ ÿ à õb½bçòÍ	ç ¼ �Ýç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�¿iÃ/ÁF¿bçòÍ	ç�Àêç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�¿iÃ/ÁF½bçòÍ	ç�Àêç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�¿iÃ/ÁF½OÃiçÝÍ	ç���ÀÖç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�¿iÃ/ÁFÂOÃiçÝÍ	ç���ÀÖç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�ÁSáF½0ÀbÃS¾�îSáSá à èFÂbçÝÍ	ç�ãFç�ÐÒÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�ÁSáF½0ÀbÃS¾�îSáSá à èFÂOÃOçÝÍ�ç�ãFç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�ÁSáF½0ÀbÃS¾�îSáSá à èF½bçÝÍ	ç�ãFç�ÐÒÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�ÁSáF½0ÀbÃS¾�îSáSá à èF½OÃOçÝÍ�ç�ãFç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�½�ÀSÁF¿�á à Â�áO¿OÃOçòÍ	ç��bãOç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�ÅiÂOÃ/ÁF¿�á à Â�áF¿OÃiçÝÍ	ç���Ýç�ÐÒÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�¿iÃ0¿bçÝÍ�ç ¼ áÖç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�¿iÃ0½bçÝÍ�ç ¼ áÖç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�¿iÃ0ÂOÃOçòÍ	ç�� ¼ áòç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�¿iÃ0½OÃOçòÍ	ç�� ¼ áòç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�½���îO¿SÇbçÝÍ	ç ¼ áòç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�½���îO¿SÇSÇ�½bçòÍ	ç ¼ áòç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�½���îO¿SÇSÇ�ÂOÃiçÝÍ	ç�� ¼ áòç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�½���îO¿SÇSÇ�½OÃiçÝÍ	ç�� ¼ áòç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�Åi½OÃ0½�èFÂbçÝÍ�ç ¼ ãOç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�Åi½OÃ0½�èF½bçÝÍ�ç ¼ ãOç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�Åi½OÃ0½�èF½OÃOçòÍ	ç ¼ ãFç�ÐÉÑ
õÝÂ�è à � à ¾�½�èSÂ�áÎÈ�ç�Åi½OÃ0½�èFÂOÃOçòÍ	ç ¼ ãFç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç�¿OÃ/ÁOÏbçÝÍ�ç ¼ �Ýç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç ó ½O¾�¿bçÝÍ�ç ¼ ãFç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç ó ½O¾�¿0ÀÖçòÍ	ç ¼ �òç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç ó ½O¾F×�½bçòÍ	ç�� ¼ ãFç�ÐÒÑ
âO¿�á�ûiÂOÃÖÈ/ç/Ç�Ç�¿�âF½bçòÍ	ç�� ¼ ãFç�ÐÒÑ
âO¿�á�ûiÂOÃÖÈ/ç/Ç�Ç�¿�âF½0ûi½bçÝÍ	ç�� ¼ ãOç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç/Ç�Ç�¿�âF½0ûi½0ÀÖçÝÍ�ç�� ¼ ãFç�ÐÒÑ
âO¿�á�ûiÂOÃÖÈ/ç/Ç�Ç�¿�âF½�áOÏbçÝÍ	ç�� ¼ �òç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç/Ç�Ç�¿�âF½0ÀêçÝÍ	ç�� ¼ ãFç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç/Ç�Ç�¿�âFÂbçòÍ	ç ¼ ãOç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç��S½SÇ�ÁF½0ÀêçÝÍ	ç ¼ �Ýç�ÐÒÑ
âO¿�á�ûiÂOÃÖÈ/ç	èS¿��S½�áFÏÝçÝÍ	ç ¼ �Ýç�ÐÒÑ
âO¿�á�ûiÂOÃÖÈ/ç���îOÔÝçÝÍ	ç�ãFç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç	è�îSáO½bçÝÍ�ç����Ýç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç	è�îSáO½�áFÏÝçÝÍ	ç��4�Ýç�ÐÒÑ
âO¿�á�ûiÂOÃÖÈ/ç	è�îSáO½�áFÂ�ÀÖçÝÍ	ç���áòç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç�ÁF½�áFèS½�áOÂ0ÀÖçÝÍ�ç���áÖç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç�ÁF½�áFèS½�áOÏ0ÀÖçÝÍ�ç�� ¼ �Ýç�ÐÒÑ
âO¿�á�ûiÂOÃÖÈ/ç ó ½0ÀêçÝÍ	ç ¼ ãFç�ÐÒÑ
âO¿�á�ûiÂOÃÖÈ/ç ó ½�áOÏ0ÀÖçòÍ	ç ¼ �òç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç�ÁF¿0ÀOè�áFÏ�ÀÖçÝÍ	ç ¼ �Ýç�ÐÉÑ
âO¿�á�ûiÂOÃÖÈ/ç�Á à ¿�ÀO¿0ÀêçÝÍ	ç ¼ �Ýç�ÐÒÑ
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È)É�ÊKËjÌjÍMÎÐÏKÑ)Ò ÓÔNÔjÔ�ÕNÖKÎ´×jÖKØmÙ&ÚjÛKÜ®×KÜÐÏMÜ´ÖKØ&ÝnÏNÞ#Ý´ß´ÜKà�áÝnÏNÞ#Ý´ß´Ü®ÞKÜ®ÖNÜjâNÜjÖNÜ´ÏkßKÝmØMàkãnäjØjÖjÌ#ÝmÞjå#æjßjÎ´Þ#Ýn×MÎ´çQèUàNßjÎ´ÞNÜ*á Ì#ÝnÌjÛkäjÎ�áUØÐÙNå�ÝmÌMÎ�á âKÜMßnÍMØMàÐéÝnÏNÞ#Ý´ß´Ü&ÝnÏNêKÜ´ÖNÌkÝmÞKÎëÞNÜ®âKÜKßmÍKØMàkãWÌkÝmÞ´å�æmâKÜKßmÍMØjç)èWßjÎ´ÞkÝm×MÎMìmØjÖNÌkÝjßmÛkäjÎKà®ÞMÎmÏKÞNÜëØ´ÊKØjÖNÜMßÐÜ�ãUÖKÜ´ÊKÜjÌ#ÝmÞKÎKàKæméÝnÏNÞ#Ý´ß´Ü&ÝnÏNêKÜ´ÖNÌkÝmÞKÎëÞNÜíÊMØNäjØÐåKÖNØMàkãUÊ#ÝmÞjåKçkæ°ßjä´ØjêNÜjçîèWß´Î´ÞkÝm×KÎëØjÖ*á âjÖKÜKßmÛKÜ´ÏkßKÝÐØjéäjØ´ÖNÌkÝmÖjçjåkàÐÞjÞjå-Ò åNÌMÎÐÊKÜ´Ï*ãWÞjï)Ô ÖKÜ´âKÜjÖKÜÐÏ#ßKÝÐØMà�Ò ÞjåQÔjáNÔrß�ÔræÔNÔjÔ
ÝrÙNÊkÎÐÖNÌðÎKà�áå#àmÞNÞ´åQá ÖKÜ�árßÐØKäjÜ´ÏNÞKØjÖ)á ×MäNÎÐåQáWàÐËkàâNÖKÎmÙ°ñMÎKßmËKòNäÐÛkàÐÌNÜjÖoÝWÙKÊMÎ´ÖjÌëñkÎNßmÛ´ÙkÜÐÏKÌKÎâNÖKÎmÙóÎNà°ÝrÙNÊkÎÐÖNÌ®ÊkÎmÊMÜÐÏâNÖKÎmÙðôKäMÝråkõÐâKÜKßmÍKØMà&ÝWÙKÊMÎ´ÖjÌðÜMànÊMØNäjØÐåKÖNØ*áWßjÎÐÏKêÐÙ�ÝnÏNÛkà�áràjÎjäjØ´ÊKØjÖ)árßÐØjÖN×KØ´â#ÝjßmÍ)áUòNö*áWàmÛjÙkØ´×NÖKØ*á âKÜMßmÍKØKõKàÐÌNØ´ÏKÞKØ´Ö)á ñ�Ý´àÐÌKØ´ÏkßKÝÐØ´ñ#ÝÐØMàâNÖKÎmÙ!àmÌNÖkÝnÏN×!ÝrÙNÊkÎÐÖNÌ°÷KÎKÝnÏNâ#ÝmÜKäÐÞkà�á â#ÝnÏKÞ*áràmÊkäKÝmÌ)á ÛjÊNÊMÜjÖâNÖKÎmÙëÙMØjÌ´ÍoÝWÙKÊMÎ´ÖjÌóàmÚNÖjÌÝrÙNÊkÎÐÖNÌ®ñMÜÐÊNÛNÖKØÐøMÜKßmÍKØMàâNÖKÎmÙðôMàKÝWÙ�ÝÐõjØmÙKå#ÝmÌMÎNà&ÝrÙNÊkÎÐÖNÌ&ù
úKô´ûKç*ÔKè ô#ìmüjýjþ#ÿ������Né)Ôô��´øKôjç)ÔNè ôkìÐüjØkì�����	jý�
´þ�Nÿ��������Ké*Ô
ÞKÜ´â®ÊMØNäMÝrÏkäKÝjàmÌKØ�ãUÊMØNä�áWäMÝ´àÐÌKØkæ��ÜMàmÌKØ´çKÓâMÎÐÖ®Ê!ÝrÏ&äMÝ´àÐÌNØ��ÝnâëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ���Ô ïjÊMØKäÐï)ÔKÒ�����ÔNá Ê#æ��ÜKàÐÌNØjç´ÊåNÖKÜjØ��ÖKÜ´ÌjÛNÖjÏ&ÜKàÐÌNØ
ÞKÜ´â°òNØ´ÖN×NØ´ñMÎKßnÛjÙMÜ´ÏKÌKÎ´ôjÛKÖKÎ´ÖKØ�ã ñkÎKß�á òKÎ´Þ#Ým×KÎ�áWäÐÊKØKä�áUöjòKÎ´ÞKÜÐøQá �´ÛK×KØjÖ*á �#ÝmÌ´ÛkäNÎ�á òNØjÞjøKÜMßmÍMØKàKæ��È°òjØjÖj×KØ°äjØKà êKØ´Ö#ÝmØ´åMäjÜKà®ÞNÜKäíÞKÎKßnÛjÙMÜ´ÏNÌMÎëÜ´ÏðäjØðß´äjØKà´Ü®ÞKÜíôjÛNÖMÎÐÖKØñkÎNß�Ò òKÎÐÞ#Ýn×MÎëçëòKÎÐÞ#Ýn×MÎñkÎNß�Ò �MÜKßÐÌKÎ´Ö´øKÖKÜMß�Ò ÛNÊKÞNØjÌKÜ�ãräÐÊMØKäMæñkÎNß�Ò öNòNÎ´ÞNÜ°çëöNòNÎ´ÞNÜ´øQè ��� éñkÎNß�Ò øMÜKßmÍKØjÞNÜjÕjÛNåMäMÝjß´ØKßKÝ´ÎÐÏ&çëöNòNÎ´ÞNÜ´øQè Ó�� �´éÝmâ°òjØjÞ´øMÜKßmÍKØMà�è Ó´éNçNç��rÈ����òNØ´ÞjøKÜMßnÍMØKàÐçNòNØjÞjøKÜMßmÍMØKà�è� �� éñkÎNß�Ò �#ÝmÜÐÙNÊkÎëçíñkÎNß�Ò õÐñMÎKßnÛjÙMÜ´ÏKÌMÎjõNõjòNØ´ÖN×KØ´øKÜMßmÍMØKà#ãròjØjÞjøMÜKßmÍMØMàNæñMÜÐÊNÛNÖKØÐøMÜKßmÍKØMà�Ò ñKÜ´ÊNÛKÖNØ´øMÜMßnÍMØMà#ãUñMÎKß�Ò �kÝÐÜÐÙKÊMÎ�á6ñMÎKß�Ò øKÜMßnÍMØ´ÞKÜjÕ´ÛNåkäMÝ´ß´ØMßKÝÐÎÐÏ�æñkÎNß�Ò �jÛN×KØ´Öðç!�jÛN×KØ´ÖñkÎNß�Ò �#ÝnÌjÛMäNÎëç!�#ÝnÌjÛMäNÎñkÎNß�Ò �KÜmÙkØ´Ì#Ý´ß´Ø°ç®ñMÎKß�Ò òNÎ´ÞkÝm×KÎ*è��" méÞKÜ´â®åNÛkàNßÐØMß´äjØKà´Ü�ãmßjä´ØMà´ÜMà�á êKØKäjÎ´Ö#æ���KçNÓ# Í#Ý´ä´Ü!�%$Nä´Ü´Ï�ãmß´äjØKà´ÜKàKæ��Ýmâ®êKØNäNÎÐÖ!ÝrÏóßjä´ØMàÐÜMà�è �Né&��ÖKÜ´ÌjÛNÖjÏ'��Kïjç ÖKÜ´ÌjÛNÖjÏ!ì� 
ÞKÜ´â°Ü�(jÌNÖNØNÜ´ÖjÊKØKä#ã�)*á Ø´å#àÐÌjÖKØMßÐÌ*áWäMÝnÊKØKäjØ´åKÖNØMàKæ�������+*Mä ÌKÜ�(NÌKÎ,)�á�ÞKÜ´êjÛKÜKäÐêKÜ®ÛjÏMØ°äKÝjàmÌKØðßjÎmÏ&äjØKà@ÊMØNäjØÐåKÖNØMàkãrÜ�(NÌNÖNØNÜóàKÝWÙ�ÝÐäMÝnÌjÛNÞKÜKàðß´ÎÐÏ°ÌNØMßÐØjÌkæÚjÛKÜíÏkÎíÜMàmÌKØÐÏ&ÜÐÏ&äjØëäMÝ´àÐÌNØëÞNÜíÊMØ´ÖKØ´ÞKØ�ãWêNØjÖkÝÐØ´åkä´Ü°×MäjÎÐåKØKä ÊMØ´ÖKØ´ÞKØMæ Ë°ÜNä ÏNÛ´ÙkÜ´ÖMÎíÞKÜ®êNÜMßÐÜMà Ú´ÛMÜëØÐÊMØ´ÖKÜKß´Ü�ãWÌjâ#æ�áØjÞNÜÐÙ-	Mà ÞKÜNä Ï-. ÊMØNäjØÐåKÖNØMàíËðä´ØðànÛjÙMØëÞNÜ®Ìjâ/�ÐÑÖKÜNäjÜ´êKØÐÏ#ßNÝÐØ���ÏkÎNà
ÊMÜ´Ö´Ù�ÝmÌNÜëÞKÜKà´ÜKßmÍKØjÖ&ä´ØMà
ÊKØKä´Ø´åNÖKØKà®Ú´ÛMÜëØÐÊMØ´ÖKÜKß´ÜÐÏëÙkÜÐÏkÎNàíÞNÜKä
ÙMØ�(�0´ÖNÜKä´ÜjêNØ´Ï#ßNÝÐØ*áÎ�ÙkÜÐÏkÎNàíÚ´ÛMÜëÜNä
Ù��nÏ#ÝrÙkÎ�á�àNÝ ÜKä�ÙkØ�(NçÐÙ�ÝrÏóÎíÖNÜKä´ÜjêNØ´ÏkßKÝmØ°çKÓ°à´Ü®ÌKÎmÙMØ´Ï°ÌKÎ´ÞNØMàØ´åkàÐÌjÖKØKßÐÌ��6ÌKÎmÙMØÐÙkÎKà°à´ÎNäjÎëäjØKà
ÊMØNäjØÐåKÖNØMàíÚjÛKÜëØ´ÊKØjÖNÜMßÐÜ´Ï&ÜÐÏ°âNÖNØMàÐÜMàëßjÎmÏ'�1rú�*�2óàNÝ
êNØKä´Ü3 �����×MäjÎÐåKØKäÂÊMØ´ÖKØ´ÞKØÊMØNäNõÐâKÜKßmÍNç)ÔjÔÝmâëØ´åkàÐÌjÖKØKßÐÌjçNç*Ô4 �Ô��2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ´ãNã�$��1nú�*�2#æ�5- �6�ãkÒUù��Mækã4$�0��1nú�*�2QÒUù���7Mæ�5/ �6kæ#ÔNá�)kæÝnâ,2��âNÖNØMàÐÜMàmçNÖNÜ)ÒUàmÊkäKÝmÌ�ãMÔ�8ÐÏ:9 8ÐÖ)ÔNá�)Mæ÷jçNÓâMÎÐÖóÝëÝrÏ°âjÖKØKà´ÜKà;�ÝnâóÝ��÷jïjç Ýmâë÷�$�<ëØ´ÏNÞ ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔ���8Kà´ù�8jöjï�8Kàjù�8jöKù�8Nàjù�8jöNù�8Kàjù���ÔNánÝjæ��ÊKØKäjõ´âNÜMßnÍKïjç)ÔðÔ ï#ÝÜKäNà´Ü��2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãMÔ´ã�$��1nú�*�2#æ�5/ �6�ãkÒUù��Mækã4$�0��1rú�*�2QÒ ù���7Mæ�5/ �6*ÔjánÝNæÝmâ,2��ÊMØNäNõÐâKÜKßmÍNïNç*ÔðÔ ïkÝÈ,=NÜ´ÏKÜjÖNØ®ÛNÏëâ#Ý´ßmÍKÜjÖKÎðßjÎmÏ°âKÜKßmÍKØMàíËíÊMØNäjØÐåKÖNØMà®ÜÐÏ®ÙkØ´Ë��kàNßnÛkä´ØMàÝnâðä´Ü´Ï�ãUÊKØKäjõ´âNÜMßmÍ#æ�7- ÐÓjÓ>�)jç´ÊMØNäNõÐâKÜKßmÍ)jçjÖKÜ*ÒWànÛNå�ãMÔÐã4$��/1nú�*�2kæ�5/ �6�ãkÒUù��Kækã4$�0��/1nú�*�2)ÒUù���7Kæ�5/ �6�ÔNáNÔðÔjá�)Mæ)jçjÖKÜ*ÒWànÛNå�ãMÔ�$*Ò ï���7�ÔNájÔðÔNá )kæÕNçjÖKÜ*ÒWànÊkäKÝmÌ�ãMÔ´ã�8ÐÏ:9 8ÐÖ?9 8*Ò�9 8�Ô-9nãÐì�8KàÐïkæNæmï)Ôjá�)kæ�NÕNØKä´Ø´åNÖKØKàÐç)è é÷jçNÓ®ÈjÊKØjÖNØëÞNØjÖíÙMØMà ÖNÜKä´ÜjêNØ´ÏkßKÝmØ°ÌkÝmÌ´Ûkä´ØjÖ°Ë®ÖKÜKàmÛ´ÙkÜÐÏâMÎÐÖ âjÖKØKà´ÜKàðÝnÏëÕ&�ÝnâëâNÖNØMàÐÜMà��
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âNÖNØMàÐÜMàmçNÖNÜ)ÒUàmÛNå*ãKÔNá-9 8#ã9 8Mæ�9���9�@�9 8*è�9 8´é?9 A&9 8���9 8�B�9mã�8KàÐï#ìjæ;9mãÐì�8KàÐïkæ;9 8*É�9 8�CjÔNájÔðÔNá âNÖNØMàÐÜMàNæâNÖNØMàÐÜMàmçNÖNÜ)ÒUàmÛNå*ãKÔ���8Kàmï)ÔNáNÔjÔNá âNÖNØMà´ÜMàNæâNÖNØMàÐÜMàmçNÖNÜ)ÒUàmÛNå*ãKÔ"8KàÐï*ÔNáNÔðÔjá âjÖKØKà´ÜKàKæâNÖNØMàÐÜMàmçNÖNÜ)ÒUàmÛNå*ãKÔ"8KàÐï���ÔNáNÔjÔNá âNÖNØMà´ÜMàNæÝmâðä´Ü´Ï�ãWâjÖKØKà´ÜKàKæ�7jÓ��Ýmâ ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔ���8Kà´ù�8jöjï�8Kàjù�8´öKù�8Kà´ù�8jöKù�8Kàjù���ÔNá âNÖNØMà´ÜMàNæ��÷jç/ ÐÓ®ÈNØj×´Û�Ý®ßjÎnÙ�ÝmÜ´Ï��KØ°ÜKäëßmÛKÜjÖ´ÊkÎ®ÞNÜ°ä´ØíÏkÎÐÌ#Ý´ßKÝmØßjÎmÏKÌkÝnÏjÛMÜÝ� nçNâjÖKØKà´ÜKà�ÒUàmÊkäMÝnÌ�ãÐæÝmâðä´Ü´Ï�ãÐÝ� Næ�$jÓD��ÖKØ # õKÝnÏjÊNÛNÌ�ãWâjÖKØMà´ÜKàKæÜKäNà´ÜE��È®ÊKØMà´ÎëØ
Ù�ÝrÏ��kàNßnÛkä´Ø&ä´ØíÊNÖ#ÝWÙkÜ´ÖKØ®ÊKØKä´Ø´åNÖKØëÞNÜðß´Ø´ÞKØ®âjÖKØKà´ÜÝ� �è Ó´éNçMßjÎmÏKêÐÙ�ÝnÏNÛkà#ãÐÝ� �è Ójé#æ�NÕNØKä´Ø´åNÖKØKàÐïjç#Ý� ÷jïjç 
�KÜMßmÌMÎÐÖ°ç'5�6 ÈjÞ#Ý´ßNßNÝ´ÎmÏMØ´Ö#Ý´Î®ÚjÛKÜ®×jÛKØjÖjÞKØðä´ØMà
ÊKØKä´Ø´åNÖKØKà#ãnßjäjØ´êKÜkæ°ß´ÎÐÏóànÛ°âjÖKÜKßmÛKÜ´ÏkßKÝmØ�ãWêKØNäNÎ´Ö#æÝnâðäjÜÐÏ*ã��NÕNØKä´Ø´åNÖKØMàKænçNçKÓ��ÖNÜjÌ´ÛKÖ´Ï è 5�6*á ÓjéÝnâ®ÊMØ´ÖKØ´ÞKØ´çNç)è é��ÊKØjÖNØjÞNØjçMß´Ø´ÖN×KØjâkÝjßmÍ*ãKÔWäMÝjàmÌKØ´ÊMØ´ÖKØjÞKØ*Ò Ì�(NÌ*ÔnæF´Û#àjß´ØmÙ#ÎNà®çVè éâKÎ´Ö®ÊKØKä´Ø´åNÖKØóÝrÏ'�NÕNØKä´Ø´åNÖKØKà;�Ýnâðä´Ü´Ï�ãUÊKØKä´Ø´åNÖKØkæ�$jÑ>�UßjÎmÏKÌkÝnÏjÛMÜÊKØKä´Ø´åNÖKØ´çNÖNÜ)ÒUàmÛNå*ãKÔnì���ÔjáNÔNÔNá ÊMØKäjØÐåKÖKØkæÊKØKä´Ø´åNÖKØ´çNÖNÜ)ÒUàmÛNå*ãKÔ��Kì�ÔjáNÔNÔNá ÊMØKäjØÐåKÖKØkæÊKØKänÙ�ÝrÏKçMßjÎmÏKêÐÙ�ÝnÏNÛkà#ãUÊMØNäjØ´åKÖNØkæÝnç ÈjÞMÎÐË°ÜKäíÞKÎÐåMäjÜ®ÞNÜ®ÖKÜNäjÜ´êKØÐÏ#ßNÝÐØ°Ø°ä´ØMà
ÊKØKä´Ø´åNÖKØKàëÜÐÏ®ÙMØjË��#àjßmÛMäjØKàÝnâ®ÊKØKänÙ�ÝrÏKçjç������Ýnâ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔnì#ÔNá ÊMØNäjØ´åKÖNØkæ��Wß´ÎÐÏKÌ#ÝrÏNÛMÜÜNäKàÐÜ�� ÊKØKänÙ�ÝrÏKç´ÊMØNäjØ´åNÖKØÝnâsã ÊMØNämÙ�ÝnÏoÝrÏ,�KÜMßmÌMÎÐÖQÒ �MÜ´Ëkà#ãÐæjæ���KÜMßmÌMÎÐÖQè ÊMØNämÙ�ÝnÏKéNïjç#ÝÜNäMÝnâëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔnì�ÔNá ÊMØKämÙ�ÝnÏ�æ��Ýnâ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ"8´Þjï#ì�8´Þjï)ÔNá ÊKØKämÙ�ÝrÏ�æ���KÜMßmÌMÎÐÖQè ÊMØNämÙ�ÝnÏNéNç#ÝÊNçjÊKØKänÙ�ÝrÏ-ÒUàmÊkäKÝmÌ�ãMÔrì�ÔnæâKÎ´Ö®ÊKÓ&ÝrÏëÊ?�ÝnâðäjÜÐÏ*ã ÊMÓMæ�7�GðØÐÏKÞ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ"8ÐÞNï)ÔNá ÊMÓkæ��ÝmâíÊMÓ&ÝrÏ,�KÜMßmÌMÎÐÖQÒ �MÜ´Ëkà#ãÐæ���MÜKßÐÌKÎ´Ö)è ÊKÓjéjïNç#ÝÜKäKÝmâ®ÏMÎ´Ìsã ÊMÓ&ÝrÏëÊMØ´ÖKØ´ÞKØMæ���MÜKßÐÌKÎ´Ö)è ÊKÓjéNçkÝFjÛkàNßÐØÐÙkÎKà�Ò Ø´ÊjÊMÜ´ÏKÞ�ãUÊMÓkæÜNäMÝnâsãUÊKØKänÙ�ÝrÏ°ÏkÎÐÌóÝnÏ®ÊMØ´ÖKØ´ÞKØMæ���KÜMßmÌMÎÐÖQè ÊMØNämÙ�ÝnÏKéNçkÝÈMàKÝ�ÏMÎ®ÜKà
ÛjÏMØíÊKØKä´Ø´åNÖKØ°ÜÐÏ®ÙkØ�HjÛkàNßnÛkä´Ø&Î
ÏkÎnÙKåNÖKÜíÊKÖ��ÐÊ#Ý´Î°Î
ÏkÎëßjÎmÏKÌkÝÐÜÐÏMÜVÔnì#ÔÝnâsã ÊMØNämÙ�ÝnÏ°ÏMÎ´ÌóÝrÏ&äKÝnÊKØKä´Ø´åNÖKØKà�Ò �MÜ´Ëkà#ãÐæjæ®Ø´ÏNÞ®ÊMØNämÙ�ÝnÏNçNç´ÊMØNäjØ´åNÖKØðØ´ÏNÞsãUÊKØKä´Ø´åNÖKØ®ÏMÎ´ÌóÝrÏ'FjÛkàNßÐØÐÙkÎKàNæ��F´Û#àjß´ØmÙ#ÎNà�Ò Ø´ÊjÊMÜ´ÏKÞ�ãUÊMØKä´Ø´åKÖKØMæÕjçjÊMÎÐÊKÜ´Ï�ãMÔ åNÛ#àNßÐØjÖjÊMØNäjØ´åKÖNØMà�Ò ÊMä%8�ÔjÔ ï°÷NÎMÝrÏKâkÝÐÜNä´ÞMà#ã"FjÛkàNß´ØÐÙkÎKà�áNÔ°Ônænï)Ô�8�ÔjÔNájÔ Ö)ÔræÕjçNÕ)Ò ÖNÜNØ´ÞMäKÝnÏMÜMàkãÐæ(�(Nç)è é(jËNçNÓâKÎ´Ö®ÊMÎKà°ÝrÏ°ÖKØÐÏK×NÜ�ãräjÜÐÏ*ãUÕ#æNæ��ÊKØKä´Ø´åNÖKØ´ç�F´Û#àNßÐØÐÙ#ÎKà�è ÊkÎKàméÝnâðä´Ü´Ï�ãUÊKØKä´Ø´åNÖKØkæmçjçKÓ&ÎÐÖðäjÜÐÏ*ãUÕQè ÊkÎNàÐékæ�$jÑ>�ß´ÎÐÏNÌ#ÝrÏNÛKÜôMß´ÜÐÊ#ßNÝ´ÎmÏMÜKàÐç)Ô°Ô ïjÕQè ÊkÎNàÐéjï)ÔðÔö´ÌKÜmÙ&çíÊKØKä´Ø´åNÖKØÕjÖMÎmåMØ´ÖKö´ÌKÜmÙóç®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãMÔ�8KàÐï�ã�8jöjïNÖkæ�8KàÐï��QÔNá ôMß´Ü´Ê#ßNÝ´ÎÐÏMÜKàKæÜKàÐÌNØjçNÓÈjÞKØmÙ#ÎNà ÊNÖKÜ´âKÜ´ÖKÜÐÏ#ßNÝÐØðØëäNÎNà êKÜ´ÖjåMÎKà!ãnßjÎÐÞ#Ýn×MÎI�#æÝnâëÕjÖMÎmåMØ´ÖKö´ÌKÜmÙJ�ö´ÌKÜmÙðçëÕjÖMÎmåMØ´ÖKö´ÌKÜmÙ�Ò ×NÖKÎÐÛNÊ*ã� NæÜKàÐÌNØjç/ ÜNäKàÐÜ��ÕjÖMÎmåMØ´ÖKö´ÌKÜmÙóç®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãMÔ�8KàÐï)Ô ïjÊMØKä´Ø´åKÖKØ´ï)Ô�5/ �6�8KàÐï*ÔNá ôMß´Ü´Ê#ßNÝ´ÎÐÏMÜMàNæÝnâsã ÏkÎÐÌ°ÕjÖMÎmåMØ´ÖKö´ÌKÜmÙ�æ®ØÐÏKÞsãräjÜÐÏ*ã ÊMØNäjØÐåKÖKØMæ�7�Gkæ��ÌNÖjË&�ôMß´ÜÐÊ#ßNÝ´ÎmÏMÜKàÐçNôMß´Ü´Ê#ßNÝ´ÎÐÏMÜKà�ÒWàmÊMäMÝmÌ�ãKÔðÔnæâKÎ´Ö!�óÝnÏëÖKØÐÏK×NÜ�ã� �áUäjÜ´Ï�ãWôkß´ÜÐÊ#ßKÝ´ÎmÏMÜMàKæ#áUÑkæ��ÝnâëâkÝnÏNÞ�ãUôkßÐÜ´ÊkßKÝ´ÎÐÏKÜMà�è �Né)á ÊMØNäjØ´åKÖNØ)è Ó�� äjÜ´Ï*ã ÊMØKä´Ø´åKÖKØMæNìÐÑjé#æ�$�7Mì� ��öjÌNÜÐÙKçNôMß´ÜÐÊ#ßKÝÐÎÐÏMÜMà�è �KéåKÖNÜNØ��Ýnâ°ö´ÌKÜmÙMçjçjÊKØKä´Ø´åKÖKØ��2öjÌNÜÐÙKçNôMß´ÜÐÊ#ßNÝ´ÎÐÏMÜKà�è� méÜ�(Mß´ÜÐÊKÌ�� ÊKÖkÝnÏNÌîÔ ÜjÖjÖMÎÐÖ)Ôjá ôMß´Ü´Ê#ßNÝ´ÎÐÏMÜKà�á �-Ò ×NÖMÎÐÛjÊ#à#ãÐæÖKØ # õKÝnÏjÊNÛNÌ�ãÐæÊMØKàNàÈNØ´Û´ÙkÜÐÏKÌKÎëÜKä°ß´ÎÐÏNÌKØ´ÞMÎÐÖ°ÞKÜ°äjÎKà®ä´ÜÐÙMØMàíÜ´Ï°ÜKäðÝrÏKÞkÝjßÐÜÊKØKä´Ø´åNÖKØ´çkß´ÎÐÏKêÐÙ�ÝnÏNÛkà#ãUÊMØNäjØ´åKÖNØkæÝnâ&ß´ÎÐÏNê´Ù�ÝnÏjÛ#àkãröjÌKÜmÙ�æmçNç´ÊMØKäjØÐåKÖKØðØÐÏKÞ°ÜKàÐÌNØ�$�7- íØÐÏKÞðä´Ü´Ï�ãUÊKØKä´Ø´åNÖKØMæ�7�G��ÊKç´ÊMØNäMÝrÏkäKÝjàmÌKØ�ãUÊKØKäjØ´åNÖKØ)è Ó��UäjÜ´Ï�ãUÊMØKä´Ø´åKÖKØMæNì� mé*áK�KÜMßmÌMÎÐÖQÒ �MÜ´Ëkà#ãmæNæÝmâ®Ê-$�7´Ó���ö´ÌKÜmÙMç´ÊÜKäKÝmâðä´Ü´Ï�ãUÊKØKä´Ø´åNÖKØkæ�7�L��
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öjÌNÜÐÙKçjÊKØKä´Ø´åNÖKØ)è Ó��UäjÜ´Ï�ãUÊMØKä´Ø´åKÖKØMæNì� méÜMàmÌKØ´çKÓ# Í#Ý´ä´Üðä´Ü´Ï�ãrö´ÌKÜmÙ�æ�7�<ðØÐÏKÞ°ÜKàÐÌNØjçjçKÓ��ö´ÌKÜmÙMç ö´ÌKÜmÙ�è Ó�� äjÜÐÏ*ãröjÌNÜÐÙ�æNì� méÊNçjÊKØKäKÝnÏMäMÝ´àÐÌNØ�ãröjÌKÜmÙ-áM�KÜMßmÌMÎÐÖQÒ �MÜ´Ëkà#ãÐæjæÝnâ®Ê-$�7´Ó��ö´ÌKÜmÙMç´ÊÜKàÐÌNØjç/ ÝmâëÜMàmÌKØ´çNçNÓ��6öjÌNÜÐÙKçjÊKØKä´Ø´åNÖKØÝnâ&ßjÎmÏKêÐÙ�ÝrÏNÛkà#ãWöjÌKÜmÙ�æ�$�7NßjÎÐÏKê´Ù�ÝnÏNÛ#àkãUÊMØKä´Ø´åKÖKØMæ��Ýmâ°ö´ÌKÜmÙoÝnÏ,�KÜMßmÌMÎÐÖQÒ �MÜ´Ëkà#ãmæ���KÜMßmÌMÎÐÖQè öjÌNÜÐÙMéjç��MÜMßmÌMÎ´ÖQè ö´ÌKÜÐÙMéjï��MÜMßmÌMÎ´ÖQè ÊMØKä´Ø´åKÖKØ´éÜKäNà´Ü���KÜMßmÌMÎÐÖQèUßjÎmÏKê´Ù�ÝnÏNÛ#àkãröjÌKÜÐÙ�æméNç��KÜMßÐÌMÎÐÖQè ÊMØNäjØ´åNÖKØjéÞKÜNä�ã �MÜKßÐÌKÎ´Ö)è ÊMØKä´Ø´åKÖKØ´é#æ# Ñ´çKÓÏNÊKØKä´Ø´åNÖKØKàÐçjâMäNÎ´ØjÌ�ãnä´Ü´Ï*ã��KÜMßÐÌMÎÐÖQÒ �MÜjËMà#ãÐæNæjæâMÎÐÖóÝëÝrÏ,�KÜMßmÌMÎÐÖQÒ �MÜ´Ëkà#ãmæ��# Ñ´ïNç��MÜKßÐÌKÎ´Ö)èrÝméÖKÜ´ÌjÛNÖjÏ è �KÜMßmÌMÎÐÖ)á # Ñ´é
ÞKÜ´â&àKÝrÏK×KäjÜÐÊMØKàNàÐØ´ÛKÖKÎ´ÖKØ�ãnßjäjØMàÐÜMàÐô)á ñkÎKß�árß´Î´Þ)á Û´ÙKåKÖKØNä�á ÛjÙNåKÖKØNäjØÐÙKå#ÝmÌMÎ�áWàNßjÎ´ÞNÜ´ø�æ��ÙkØ�(Nç´ÛjÙNåKÖNØKäßÐçkì� �NçNÓâMÎÐÖóÝëÝrÏóß´äjØKà´ÜKàÐô)Ò �KÜjËkàkãÐæ��è NKòKä´ØMà�áUØ´éNçMßjäjØKà´ÜMàÐô)èrÝmé�Nç�NMòNäjØKà�Ò ökÝWÙ�Ý´ä´ØjÖ#ÝmÞNØjÞ�ãUñMÎKß�áNÔ úKÜjÞ#ÝmÞNØ�G*ÔNá Ó)Ò <*á Ó)Ò <�áUÓ*á âKäNÎjØjÌ�ãUÛjÙKåNÖKØKäjØmÙKå�ÝmÌKÎMæ�á âKäNÎjØjÌ�ãUÛjÙKåNÖKØKäMæjæÝmâ!�-7Ðç´ÙMØ�(��ÙkØ�(Nç��ßÐçkÝÝmâðßÐçjç#ì� O� ñkÎNß´òNäjØKàíç®ñMÎKßnÛjÙMÜ´ÏNÌMÎ#ãÐæñkÎNß´òNäjØKà�Ò �MÜKßÐÌMÎ´Ö´øKÖKÜMß�Ò ÛNÊKÞKØ´ÌKÜ�ãUñMÎKß�Ò �KÜMßÐÌKÎ´ÖjøKÖNÜMßKæñkÎNß´òNäjØKà�Ò öNòNÎ´ÞKÜ°çíñkÎNß�Ò öNòNÎ´ÞNÜñkÎNß´òNäjØKà�Ò øMÜKßmÍMØjÞNÜjÕjÛNåkäKÝjß´ØMßNÝ´ÎÐÏ&çíñkÎNß´òNäjØKà�Ò øMÜKßmÍMØ´ÞKÜjÕjÛjåkäMÝjßÐØMßKÝ´ÎmÏ-è�� éñkÎNß´òNäjØKà�Ò �#ÝmÜÐÙKÊkÎ�Ò ÛNÊKÞKØ´ÌKÜ�ãUñMÎKß�Ò �kÝÐÜÐÙKÊMÎMæñkÎNß´òNäjØKà�Ò �jÛN×KØjÖNç´ñkÎKß�Ò �´ÛK×KØjÖñkÎNß´òNäjØKà�Ò �#ÝnÌjÛkäNÎÐçjñkÎKß�Ò �#ÝmÌjÛMäNÎñkÎNß�Ò �KÜmÙkØ´Ì#Ý´ß´ØjçjñMÎKß�Ò �KÜmÙkØjÌ#Ý´ß´Ø)è�� éßjä´ØMàÐÜMàmôQèUàÐÌjÖ�ãnäjÜÐÏ*ãmßjäjØKà´ÜMàÐôkæNæméNç)è ñkÎKßÐòKäjØKà�áKèWß´Î´ÞNéNé

ÜKäNà´Ü�� è NKòKä´ØMà�áUØ´éNçMßjäjØKà´ÜMàÐô)èWßÐéNMòNäjØKà�Ò �MÜKßÐÌKÎ´ÖjøNÖKÜMßÐçjÖKÜMß´ØNäKßmÛkäjØ´ÖkßjäjØKà´Ü�ã�NKòKäjØMà�Ò �MÜKßÐÌMÎ´Ö´øKÖKÜMß�á ñkÎKß�Ò �MÜMßmÌMÎ´ÖjøNÖKÜMß�áUäjÜ´Ï*ãWØkæNæNMòNäjØKà�Ò �#ÝmÜÐÙNÊkÎ´çjÖKÜMß´ØNäKßmÛkä´ØjÖkßjäjØKà´Ü�ã�NKòKäjØMà�Ò �#ÝÐÜmÙKÊkÎ�á ñkÎKß�Ò �#ÝÐÜmÙKÊkÎ�áUäjÜ´Ï*ãWØkæNæßjä´ØMàÐÜMàmôQèUßÐéjçQè NKòKäjØMà�áUØjïQèUßjÎ´ÞNéNé
ÞKÜ´â&àKÝrÏK×KäjÜÐÊMØKàNàkãmßjä´ØMà´ÜMà�áWäÐÊMØNäjØ´åKÖNØMà�árßjÎÐÞ)áUØÐÙNå�ÝmÌMÎ�á ÛjÙKåNÖKØKä�á ÛjÙKåNÖKØKäjØmÙKå�ÝmÌKÎ�á Ì#ÝWÙkÜ*áràjßjÎ´ÞKÜÐø�æ������� òNØNäKßnÛkä´Ø&ßjä´ØMàÐÜMàëßjÎmÏðÜKä
ÙMÜjÌKÎ´ÞKÎ®ÞNÜðàKÝrÏK×KäjÜíÊMØKàÌ#ÝWÙkÜ´çNç/ ëßjÎmÏ°âKÜKßmÍKØMàÖKÜKß´ØNä´çíÙkØ�()á�Ù�ÝrÏ&Î°ànÛjÙMØoãrÓ�á4 #áUÑMænÊKØjÖKØëÖKÜKß´ØNäKßnÛkäjÎëÞNÜðßjä´ØMàÐÜMà�����ø�*Nò�PNôNçMàNß´Î´ÞNÜ´ø-è Ó�� �jéäÐÊKØKäÐç�5�6äÐÊKØKä�Ò ÛjÊKÞNØjÌNÜ�ãnämÊMØKäjØÐåKÖKØMàNæ�NçNÓÝmâ°äjÜÐÏ*ãräÐÊKØKäKæmçjçKÓ��6ÖNÜjÌ´ÛKÖ´ÏßÐçkì� ÚNçNÓÙkØ�(Nç´ÛjÙNåKÖNØKäø�1nçKØmÙKå#ÝmÌKÎ*ÒUàmÊkäKÝmÌ�ã��´ì��jæÝmâ°äjÜÐÏ*ã ø�1jæ�$´Ñ��øNøNçjø�*Kò�PKôø�1nçjø�*Kò�PKôÜKäNà´Ü��øNøNçjø1�è" méø�1nçjø1�è ÓjéÝmâ°äjÜÐÏ*ãnßjä´ØMàÐÜMàNæ�7jÓ>�âKÎ´ÖóÝ®ÝnÏ&ßjä´ØMàÐÜMà�Ò �KÜjËMà#ãÐæ��ä´çMßjä´ØMàÐÜMà�èrÝnéQè Ñ´éQè�� é� nçKÓÝmâ&ÝnÏNÌ�ãUÌ#ÝWÙkÜMæíçjçKÓE��NçMßjÎNà´ÜÐÏkÎ#ãmß´äjØMà´ÜKà�èrÝmé)è Ójé)áWämÊMØKäMæÝmâ,��7´çÐÙkØ�(&�ÙkØ�(Nç��ßÐçkÝâKÜKßmÍNçMäÜKäNà´Ü�� �NÓjçNökÝWÙ�ÝÐä�*jêKÜÐÏKÌ��#ÝWÙkÜ�ãmßjä´ØMà´ÜMà�èrÝméQè ÑjéQè Ó´é)árß´äjØMà´ÜKà�èrÝmé)è ÑjéQè" mé)á ø1�á øNø#æÝnâ,�NÓ'7´ç´ÛjÙNåKÖNØKä´ØÐÙNå�ÝmÌMÎE��NçMßjÎNà´ÜÐÏkÎ#ãmß´äjØMà´ÜMà�èrÝméQè Ójé)áWämÊMØKäMæÝnâëÖKÎÐÛjÏKÞ�ã"�*á�<Mæ�7´çjÖMÎÐÛNÏKÞ�ã ÙkØ�(*á�<kæ��Ýnâ,�-$Ðç´ÙMØ�(jïKÓ*Ò ÓjÓNÓ�G��Ýnâ,�NÓ�7�� ��
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ßÐçkÝâKÜKßmÍNçMäÚNçNÓÙkØ�(Nç��ÜNäMÝnâ,�-7nÙkØ�(&�ßmç#ÝâKÜKßmÍNçMäÚNçNÓÙkØ�(Nç��Ýnâ,�NÓ�7�� ��Q� nç��NÓÝnâ&ßmçNçkì� R�ß´äjØKà´ÜKà�èUàÐÌjÖ�ãräjÜ´Ï*ãnßjäjØMàÐÜMàKæNænéNçQèUämÊMØKä�áNèWßjÎ´Þjé)áKè ø1�á øNøNéNéß´äjØKà´ÜKà�èUàÐÌjÖ�ãräjÜ´Ï*ãnßjäjØMàÐÜMàKæNænéNçQèUämÊMØKä�áNèWßjÎ´Þjé)áKè ø1�á øNøNéNéÜNäKàÐÜ�� ÷jçjÖKÜ*ÒWàÐÜNØ´ÖkßmÍ�ãMÔ ÞKÜKàmÊ/8jöNù���8�ãjã48´ÞNïkæ�8Mæ�ÔjáràNßjÎÐÞKÜ´ø�æ�)áWßjÎÐÞ #árß´Î´ÞKÓ�ánÝmçKÓ�áUÓ*áUÓ�áUÓ
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âKÎ´Ö°÷&ÝrÏ°ÖNØ´ÏN×KÜ�ãnä´Ü´Ï�ãWÖKÜNäjÜjêKØÐÏ#ßKÝÐØ*ÒWàmÊkäKÝmÌ�ãMÔjáNÔnæNæjæ��âKÎ´ÖóÝ®ÝrÏ°ÖKØÐÏK×NÜ�ãräjÜÐÏ*ãUÌjÍKÖKÜKàmÍkÎNäÐÞQÒWàmÊMäMÝmÌ�ãKÔNáNÔnæjæNæ��äNßjä´ØMàÐÜMàmïNç)è 5�6jéÝnâ°Ø´ÛNÖMÎÐÖKØ´çNç/ �� äKßjäjØKà´ÜMàÐôjïNçQè 5�6jéöjÜMßjßKÝÐÎÐÏKÜMàmçQèjÔNÔjáNÔnÝ�ÔjáNÔ ÏQÔjáNÔWÎ�ÔjáNÔrà�ÔjáNÔrß�ÔjáNÔ ×)ÔjáNÔ Þ)ÔjáNÔUÜ*Ô éÊKØjÖNØjÞNØjç)è éÜjÓjç*ÔNÔö�*Kò´ç)ÔjÔÜjÓjçjÖKØ # õKÝnÏjÊNÛKÌ�ã��rÊNÛkäNà´ØðÓ ÊMØ´ÖKØëÜKäíÜMàmÌKØÐÏKÞNØjÖ*á
àNÝ
ÚjÛ#ÝÐÜ´ÖKÜKà ÛNÏíÙkÜKàëßjÎmÏ#ßmÖKÜ´ÌMÎ®ÌKÜKßjä´ÜNØëÜKä Ï��jÙMÜjÖKÎ®ÞNÜKä
ÙMÜMà��jæö�*Kò´çNÖNØ # õMÝrÏNÊNÛKÌ�ã��rÊNÛMäKà´Ø!ÝjìNÝrÏKÌNÜjÖ´ÏMØKßKÝ´ÎmÏMØKä�á Ï�ìnÏMØKßKÝ´ÎÐÏKØKä�áUÜMìÐÜMßjÎmÏkÎmÙ�ÝmØ�jæÜ- mçNÜjïNÜNÓ´ïKö�*KòjïKØÐå#àÐÌNÖNØMßÐÌÊNÖ#ÝrÏKÌðØÐå#àmÌNÖNØMßmÌ)á Ü/ #áUÜ*áUÜjÓÝnâóÝnÏNÞ#Ý´ß´Ü´çNç/ �� Ø´ÏMØKäKÝ��KØjÖ´ÊMÜjÖ#ÝÐÎ´Þ#Ýjß´ÎKà#ãrÜ�áUÜNÓ*á Ü/ NæÜNäKàÐÜ��6ØÐÏMØNäMÝ4�KØ´Þjå�ãrÜ- Næ� mçNÓ×jÖjÛjÊkÎÐç�5�6
âNØjÖjÌ#ÝnçjåkàÐÞjÞjå-Ò ÍKØMàmÍkÎmÊMÜ´Ï*ãWÜ/ mï)ÔUäjØjÖNÌkÝ�Ò Þjå)ÔNáNÔ Ö*ÔnæâKÎ´Ö!�!ÝrÏ°ÖNÜKä´ÜjêNØ´ÏkßKÝmØ)ÒWànÊkäMÝmÌ�ãMÔNáNÔræ��âKÎ´ÖóÝmÓ&ÝrÏ°Ì´ÍKÖNÜMànÍkÎjä´Þ)ÒWàmÊkäKÝmÌ�ãMÔjáNÔnæ��

Ýnâ ä´Ü´Ï�ãnäNßjä´ØMàÐÜMà�è � mé#æ�7´Ó��ßÐÖNÜNØ´â#Ý´ßmÍKÜjÖKÎKßjäjØKà´ÜMà#ãräKßjäjØKà´ÜMà�ájÔUÑ*Ô ïMàÐÌNÖ�ãUÌ#ÝrÙkÜMæmïkàÐÌjÖ�ãrØ´åkàÐÌNÖNØMßÐÌ#æ#á �QánÝÐÓ�á �� �á Ü/ NæÝnâ°Ø´ÛNÖMÎÐÖKØ´çNç/ ®ØÐÏKÞðä´Ü´Ï�ãnäNßjä´ØMàÐÜMàÐô)è �� mékæ�7jÓ��ßÐÖNÜNØ´â#Ý´ßmÍKÜjÖKÎKßjäjØKà´ÜMà#ãräKßjäjØKà´ÜMàÐô*áNÔUÓ*Ô ïkàÐÌNÖ�ãWÌ#ÝrÙMÜkæ�á �)ánÝÐÓ*á �� �á Ü/ Næ� mïjç âNØjÖjÌ#Ý�ÒWß´äNÎNà´Ü�ãÐæ
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ÝrÙNÊkÎÐÖNÌëÖKÜ�árßÐØKä´Ü´ÏNÞKØ´Ö)á Ì#ÝWÙkÜ*áràmÌNÖ#ÝnÏN×)áWÎKàâNÖKÎmÙ!àmÌNÖkÝnÏN×!ÝrÙNÊkÎÐÖNÌ°÷KÎKÝnÏNâ#ÝmÜKäÐÞkàâNÖKÎmÙ!ßÐØKä´Ü´ÏNÞKØ´ÖoÝWÙKÊMÎ´ÖjÌ®ÙkÎÐÏNÌjÍNÖKØÐÏK×NÜ*á�ä´ÜNØÐÊKÞNØjËMà�á
Ýjà´äjÜjØ´Ê
ÈNâjÖMÎnÙ!ä´Ü�(kÝjß´Î&ÝWÙKÊMÎ´ÖjÌðò�=�NKô�U-`ò�=�NKô�U-`ÐçQè´Ô Þ*ÔNáNÔ # ÔNáNÔ Ù-ÔNáNÔ Ì)ÔNáNÔWß�ÔNáNÔ Ü*ÔNáNÔ Ë*ÔNáNÔ �*ÔNáNÔrà�ÔNáNÔWä�Ô é
��*���NNôNçÐÙkØÐÊ*ãnßmÍKÖ)á ÖKØ´ÏN×KÜ�ãnÎÐÖNÞ�ãMÔ ô)Ônæ�áUÎ´ÖNÞ�ãMÔ ü*Ônæmï/ NæNæmïÐÙkØ´Ê*ãnßmÍKÖ*á ÖKØ´ÏN×KÜ�ãnÎÐÖNÞ�ãMÔ Ø*Ônæ�áUÎ´ÖNÞ�ãKÔ �)Ônænï NæNænï´ÙkØ´Ê�ãmßmÍKÖ*á ÖKØ´ÏN×KÜ�ãnÎÐÖNÞ�ãMÔ ý)Ônæ�áUÎ´ÖNÞ�ãKÔ bQÔnænï NæNænïQèjÔnì#Ô éú�14U�aKöjçÐÙkØÐÊ*ãnßmÍKÖ)á ÖKØ´ÏN×KÜ�ãnÎÐÖNÞ�ãMÔ Ø*Ônæ�áUÎ´ÖNÞ�ãMÔ �)Ônæmï/ NæNæmï)èjÔ�	*ÔjáNÔ�
�ÔNáNÔ4�#ÔNáNÔ"��ÔNáNÔ �)ÔNáNÔ W)Ô é
ÈNôjôNç&ß´Î´ÖjÌKÜ®ÞKÜNäíêKØNäNÎÐÖ°ÞNÜ°äjØíâNÖNÜMßnÛMÜÐÏ#ßNÝÐØ°ÞNÜ®âNÜMßnÍMØKà®Ü´Ï°ÜKä®ØmÙKå#ÝmÌKÎôNôjçKÓ*Ò G�GëÈëêNØKäjÎ´Ö°Ü�(jÌNÖNÜÐÙkÎ®ï®ÊKÜjÖkÝ´ÎÐÞMÎ,GjÓ®ÞkÝÐØKà�ÒÈjñjñKçëÞkÝÐØKà
ÙMØ�(kÝrÙkÎ®Ú´ÛMÜðàÐÜíÊMÜ´Ö´Ù�ÝmÌNÜ°ØKä°ÝnÏNÌKÜ´ÖNêNØKäjÎñNñNç�T
Èkß´Î´ÖjÌKÜíÊMØ´ÖKØðàKÝWÙ�ÝÐäMÝnÌjÛNÞðçNÓ)Ò Ñ�GòNö´çKÓ*Ò G�<ÞKÜ´â°Ø´ÏKØjÞNÜjÞkÝjßjß#ãUÞ#Ýjßjß�á ÞKØ´ÌMÎ�á êNØKäNÎ´Ökæ��Ýmâ®Þ#Ý´ßNß�Ò ÍKØMà´õ��KÜjË�ãWÞNØjÌMÎMæ��Þ#Ý´ßNß�è ÞNØjÌKÎ´éjïNçNêNØKäNÎ´ÖÜKäNà´Ü��Þ#Ý´ßNß�è ÞNØjÌKÎ´éjçNêKØNäNÎ´ÖÞKÜ´â®åNÛkàNßÐØjêNÜjÖ´åkÎ#ãUÊMØNäMæ�������FjÛkàNßÐØ&àNÝ�ÛjÏMØíÊKØKä´Ø´åNÖKØ°ÜKà
ÛNÏëêKÜ´ÖjåMÎ®ËëÜ´ÏðÜKà´ÜðßÐØMà´ÎíÞKÜ´êjÛKÜKäÐêKÜ&àKÝíà´Ü®ÖNÜjâkÝÐÜ´ÖKÜ°ØíÌkÝÐÜmÙKÊMÎíÊMØKà´Ø´ÞMÎ&ì Î âjÛNÌjÛNÖMÎ®ïÖKÜ´ÚjÛ#ÝÐÜ´ÖKÜ°ÜNäíÌKØÐÏ#ßÐØjÌ�����Õ nç)ÔjÔÊMØNäKàmçjÊKØKä�ÒWànÊkäMÝnÌ�ãÐæâMÎÐÖ®ÊMØNäðÝnÏ®ÊMØNäKà��ÕNÑjçMßjÎmÏKêÐÙ�ÝrÏNÛ#àkãUÊMØKäKæÝnâëÕKÑ�$�7´Ó��ÔNÔjÔ ÊKØKäÐçkàmÌNÖkÝnÏK×)ÒUäNÎ # ÜjÖ�ãUÊKØKäMæÕKÑ´çMÎNà�Ò ÊkÎmÊMÜÐÏ*ãMÔ ÜMßmÍkÎ%8�ÔNÔ ïjÊKØKäÐï)Ô�8�Ô-9 0ÐÛ#àÐÖ�0NäNÎKßÐØKä�0jäMÝnå/0mÛNÊ#ß�0múKôKò�`�0KàmÊ/0må�ÝnÏ/0måNÛ#àNßÐØjÖQÒ ÊMäVÔNájÔ Ö*ÔnæÕKÑ´çNÕNÑ)Ò ÖKÜjØjÞKäMÝnÏKÜMà#ãÐæÕKÑ´çNÕNÑ)è äjÜÐÏ*ãUÕKÑkæjì� méÔNÔjÔÕKÑ´çMÎNà�Ò ÊkÎmÊMÜÐÏ*ãMÔ ÊMÜjÖMä®åjÛ#àjß´Ø´ÖjÊKØKä´Ø´åKÖNØMà�Ò ÊMäVÔ ïjÕKÑ�áNÔ Ö)Ôræ�Ò ÖKÜNØ´ÞMäMÝnÏKÜ�ãÐæÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔëã���ãWô&9 ú#æ�5- �6�ã�1;9 ö&9 ú:9 òkæ�5/ �6kænï)ÔNá ÕKÑkæ��ÕKÑ´çNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ãKÔëã���ãWô&9 ú#æ�5- �6�ã�1;9 ú:9 ò&9 ökæ�5/ �6�ãrö&9 ø?9 Õ?9"1jæ�5/ �6Mæ�8jöKù�8Kàjù���ÔNá ÕKÑMæÝmâ®ÕKÑ��Ýmâ®ÕKÑ*Ò ×jÖMÎmÛNÊ�ã� jæ��Ýmâ ÕKÑ*Ò ×jÖMÎmÛNÊ�ã"Z#ænçNç)Ô Õ*Ô��Õ nç)ÔjÔÈjÊKØjÖNÜMßÐÜëÚjÛKÜ°äNÎNà êKÜ´ÖjåMÎKà ÍKØjËëÚ´ÛMÜíÊMÎÐÏKÜjÖóì ÜÐÏðÜNä ÊKÖNÜMàÐÜ´ÏNÌKÜÈjÊKÜjÖKÎ°äjÎ ÊkÎmÏKÞjÖ�
ëÜ´Ïóß´äjØNõ´âNÜMßnÍMØKà�Ò ÊNËÝmâëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ ú?9 ö*ÔNá ÕKÑ)Ò ×jÖMÎÐÛNÊ�ã�Gkæjæ��Õ/ mç*Ô"`�ÔÜKäKÝmâëÕKÑ*Ò ×jÖMÎmÛNÊ�ã"ZkæmçNç*ÔUö*ÔWÎ´Ö°ÕKÑ*Ò ×jÖMÎmÛNÊ�ã"Z#ænçNç)Ô�1�Ô�� Õ/ mç)Ônì#ÔÜKäKÝmâëÕKÑ*Ò ×jÖMÎmÛNÊ�ã"ZkæmçNç)Ô øQÔ�� Õ/ mç)Ô ï*ÔåKÖNÜNØ��ÖKÜ´ÌjÛNÖjÏ°Õ 
ÞKÜ´âëâKÜKßmÍKØNÜÐÏKâNÜMßnÍMØ�ã ø� �á øKÑ*á ×NÖNØNÑkæ��È´Ù�ÝmÖNØ&àNÝ�ø ÜMàmÌ�	®ÖNÜMßnÛNå#ÝÐÜ´ÖNÌKÎ®ÊkÎÐÖ®øMÑ*ÒÈNÌNÜ´Ï#ÝÐÜÐÏKÞKÎ°ÜÐÏ#ßnÛMÜÐÏKÌNØëÚjÛKÜ®×NÖNØNÑëÜMà ÜKä%�rÏKÞkÝjßÐÜëÞNÜ°äjØí×NÖNØ´ÏjÛkä´ØjÖkÝmÞNØjÞëÙ�ÝrÏ�ÝWÙkØ®ÞKÜíøKÑ*áÈkàNÝ ÜKä êKØNäNÎÐÖ°ÞNÜ®×NÖNØNÑëÜKà' ÐÓ�á3à´ÜíÌNÖNØjÌNØëÞNÜíÛNÏóÝnÏNÌKÜ´ÖNêNØKäjÎÈMä´Ø®×NÖNØ´ÏjÛkä´ØjÖkÝmÞNØjÞëÙ��nÏ#ÝrÙMØëÞKÜ ø� 
ÞNÜ´åKÜðà´Ü´ÖíÙkÜÐÏkÎÐÖ°Ú´ÛMÜ°ä´Ø®ÞKÜ øMÑÈNËKõ- WÙ#õ�<jÞKõ�G°Ü´Ï°ËKõ- �Y�Y�YÐÙkõ�< # õ´Ñ

× nçN×jÖKØmÙ�ÝrÏ*ã ø� NæÝmçj×NÖNØNÑÝmâ®×NÖNØNÑ�$- mÓ��Ýmâ®× �$´×jÖKØjÑ��Ýmâ&Ý�$�L��3Ýmç�Lø� � mçNØMßmÌjÛKØKäÐ×NÖKØ�ãUø� �á ò�=�NKô�U�`*è ×NÖNØNÑjé)á ÓkæÝmâíø� � �$�7�Ôrì� #Ô��# Í#Ý´ä´ÜóÝ�7´çj×NÖNØNÑ°ØÐÏKÞ°ØKßÐÌ´ÛMØNä�ã ø� � �áUò�=�NKô�U�`*èrÝné#æmçNçNØMßÐÌjÛKØKä�ãUøKÑ*áUò�=�NKô�U-`�èrÝmé#æ��
Ýmâ&ÝmçjçN×jÖKØjÑ���ÖKÜ´ÌjÛNÖjÏ[ ÝNìnç ÜKäNà´Ü�� ÖNÜjÌ´ÛKÖ´ÏóÓÖKÜ´ÌjÛNÖjÏðÓÜKäNà´Ü��1mç´øMÑ*ÒWànÊkäKÝmÌ�ãMÔNájÔnæÍMÑjÓjçj×NÖNØÐÙMØ�(�ã�1�è Ójé#æÍMÑ- mçj×NÖNØÐÙMØ�(�ã�1�è" mé#æÍ� nçN×jÖKØmÙkØ�(�ã ø� NæÝmç´ÍMÑjÓ×NçkÝÝmâíÍMÑjÓjçjçjÍ íØ´ÏNÞ®ÍMÑ- mçjçjÍKÑNÓ��È´Ù�ÝjàrÙkØ®×NÖNØ´ÏjÛkä´ØjÖkÝmÞNØjÞëÙ/	�(#ÝWÙkØ×KÑjÓjçj×NÖNØÐÙ�ÝnÏ�ã�1�è Ójé#æ×KÑ- mçj×NÖNØÐÙ�ÝnÏ�ã�1�è" mé#æ

Ýmâ®×KÑ- �$Ð×KÑjÓD� ×jçN×NÑ/ 
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ÜNäKàÐÜ��×Nçj×KÑjÓÝnâë× �$´çj×&�×jçN×/ ÜNäKàÐÜ�� 2jçNÖNÜjâkÝnÏKØ�ã ø� �á ò�=�NKô�U-`*è ×jé#æ2jç�2)ÒWànÊkäKÝmÌ�ãMÔNájÔnæÝ� mçjâKÜKßmÍKØNÜÐÏKâKÜKßmÍMØ�ã�2Qè Ójé*á øMÑ*á� ÐÓkæmçjç ÝmÑjçjâKÜKßmÍKØNÜÐÏKâKÜKßmÍMØ�ã�2Qè� mé*á øMÑ*á� ÐÓkæmçjç ÝnâóÝ� mçjç Ø´ÏNÞóÝÐÑ´çNç/ ���ÖNÜjÌ´ÛKÖ´ÏR ÜNäKàÐÜ��ÖKÜ´ÌjÛNÖjÏðÓÝnâë×KÑ- �7Ð×&� 2jçNÖNÜjâkÝnÏKØ�ã�1�è� né)áUò�=�NKô�U-`�è ×Né#æ2jç�2)ÒWànÊkäKÝmÌ�ãMÔNájÔnæÝnâðä´Ü´Ï�ã"2kæ�7� ��"1�è� méjç�2Qè� néÜNäKàÐÜ��c1�è" méjç�2Ýnâë×KÑjÓ�7Ð×&� 2jçNÖNÜjâkÝnÏKØ�ã�1�è Ó´é)áUò�=�NKô�U-`�è ×Né#æ2jç�2)ÒWànÊkäKÝmÌ�ãMÔNájÔnæ1�è Ó´éNç�2Qè ÓjéÝnâë× �7´×�� ø mçNØMßmÌjÛKØKäÐ×NÖKØ�ãUø� �á ò�=�NKô�U-`*è ×jé)áUÓkæÝmÓjçMßjÎnÙKÊKØjÖNØKõ´âKÜKßmÍMØMàkãUø� �á�1�è ÓjékæÝ� mçMßjÎnÙKÊKØjÖNØKõ´âKÜKßmÍMØMàkãUø� �á�1�è� mékæÝnâsãÐÝmÓ&ÝnÏQè Ó�á4 né#æíØÐÏKÞsãmÝ� ëÝrÏ-è Ó*á Ñjékæ�� ÖKÜjÌjÛNÖjÏd ÜNäKàÐÜ��ÖKÜ´ÌjÛNÖjÏ&ÓÖNÜjÌ´ÛKÖ´Ï Ônì� �Ô
ÞNÜjâ&ßÐØKäNßmÛMäNÎ´ØÐÙNå�ÝmÌMÎ#ãnäNõ´âNÜMßmÍMØKà�á âKÜKßmÍ�æ��ÈNÜ�(jÌNÖNØNÜ°ÜNä®ØÐÙNå�ÝnÌMÎíËðä´ØMà êNÜMßÐÜMà ÚjÛKÜëØ´ÊKØjÖNÜMßÐÜ&ß´Ø´ÞKØ®âKÜKßmÍKØ*á2äNä´ØÐÙMØ°Ø°ßjä´ØMàNÝmâkÝjßÐØMßKÝ��ÐÏÈ´ø�*Nò�PNôNçMàÐÌjÖ�ãUø�*Nò�PKô#æÈkÝmâðä´Ü´Ï�ã"�´ø�*Nò�PNôKökæ�$´Ñ��6ÖNÜjÌ´ÛKÖ´Ï Ônìjì�ÔØmÙKå#ÝmÌKÎ´ç*ÔNÔß´ÎÐÛjÏKÌjÞ#ÝmØMàmçKÓß´ÎÐÛjÏKÌjçKÓä´ØÐÙNå�ÝnÌMÎÐç�5�6äKÝjàmÌKØ´ç�5�6äjõMÝrÏKÌjçQè éÌjçKÓ´ÈëÏjÛjÙMÜjÖKÎ®ÌKÎ´ÌNØKäíÞKÜ®ÖNÜjâNÜjÖNÜ´ÏkßKÝmØMàÈMß´ØNäKßnÛkäjÎ®Ï�.®ÞNÜ®Þ/�ÐØKàíËíÏ-.íÞKÜíâKÜKßmÍKØMàÝnâðäjÜÐÏ*ãräNõÐâKÜKßmÍKØMàKæmçjç ��Ø´çMäjõ´âNÜMßnÍMØKà�Ò �MÜ´Ëkà#ãÐæØ´çKØ*è Ó´éÝnâëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔnì�ÔNá Økæ��ØmÙKå#ÝmÌKÎ´çNØÜNäKàÐÜ��6ØmÙKå#ÝmÌKÎ´çNØjï*Ônì#Ô ïKØÜNäKàÐÜ��âKÎ´ÖóÝëÝrÏ&äjõ´âNÜMßnÍMØKà�Ò �MÜjËMà#ãÐæ��êjçNâKäNÎ´ØjÌ�ãnäjõ´âKÜMßnÍMØMà�èWÝmé#æÌjïNçjê÷´ç#Ý�ÒWànÊkäKÝmÌ�ãMÔnì�ÔræÝnâðäjÜÐÏ*ãW÷kænçNçNÑ��

Öjçjñ#ÝjàmÌKØÐÏ#ßNÝÐØ´ñ�ÝmØMà#ãr÷*è Ójé)á ÷)è� mékæÝnâëÖNçjçKÓ���ÖjçKÓ*Ò <Ýnâëê-7� ��äjØmÙKå#ÝmÌKÎ*èWÝméNçjê
ÝmâëÖ)É çVÔrì� #Ô6Ø´ÏNÞsãrÓ�$´çjÖ-$Ðçjñjñ!ÎÐÖ°Ó�$ÐÖ-$Ðç�TMæ��ÈMàKÝ®à´ÎÐÏ®ÙMÜ´ÏMÎ´ÖNÜMàíÞNÜíñNñ&à´ÜíÊKØMàÐØ´ÏðØ®Þ/�ÐØKà Ë&àÐÜíåkÎÐÖNÖNØ´Ï

êjçNâKäNÎ´ØjÌ�ãWêkæ�0´Ö÷- mçN÷)è ÓjéâKÎ´Ö!�óÝnÏ°ÖNØ´ÏN×KÜ�ãrÓ�á Öjï Næ��ÝnâðäMÝ´àÐÌNØ)Ò ÍMØKàjõ��MÜjË�ãW÷/ Næ�� äMÝjàÐÌNØ)è ÷/ néNïNçjêÜNäKàÐÜ�� äMÝ´àÐÌNØ)è ÷/ néNçNê÷- mçMàmÛ´ÙkØ´×NÖNØ�ãr÷/ #áNÔ Þ)ÔjáNÔ ï #Ônæ÷- mçjâKÜKßmÍKØKõNàÐÌKØ´ÏNÞKØjÖ�ãW÷/ NæÜNäKàÐÜ��ÈjÊMÎÐÏN×MÎ°äjÎKàíÜ�(NÌjÖKÜmÙ#ÎNàäNõKÝnÏNÌQÒ Ø´ÊjÊMÜ´ÏNÞ�ãÐÝNæÝmâëê�7jÑ°ÎÐÖ âKäNÎ´ØjÌ�ãWêkæ�0ÐÖ-7jÓ*Ò Ñ��ÝnâðäMÝ´àÐÌNØ)Ò ÍMØKàjõ��MÜjË�ãW÷)è Ójékæ��UäMÝ´àÐÌKØ)è ÷)è ÓjéjéNïNçNê�0jÑÜNäKàÐÜ�� äMÝ´àÐÌNØ)è ÷)è ÓjéNéjçNê-0jÑÝnâðäMÝ´àÐÌNØ)Ò ÍMØKàjõ��MÜjË�ãW÷)è� mékæ��UäMÝ´àÐÌKØ)è ÷)è� méjéNïNçNê�0jÑÜNäKàÐÜ�� äMÝ´àÐÌNØ)è ÷)è" méNéjçNê-0jÑÜNäKàÐÜ��È#Ýnç#Ýnï)Ôrì�Ô ï#ÝÝmâ°äMÝ´àÐÌNØ)Ò ÍMØKàjõ��KÜjË�ãÐÝjæ��UäMÝ´àÐÌKØ)èWÝméNïNçjêÜKäNà´Ü�� äKÝjàmÌKØ*èrÝnéNçjê
ÈkÝnÏkßÐÖNÜÐÙMÜ´ÏNÌMÎ°ÜNä ÊMÜKàjÎíÞNÜ°äNÎNà Þ�mØMà Ú´ÛMÜëØÐÊMØ´ÖKÜKß´ÜÐÏóÜÐÏ&ÎÐÌNÖKÎKà
ÊNÛjÏKÌKÎKàÈMßjÎmÏ&Ó*Ò ÑNùjØÐÊMØ´Ö#Ý´ßKÝ´ÎmÏMÜMàâKÎ´ÖóÝëÝrÏ&äjõMÝrÏKÌ��âKÎ´Ö!�óÝnÏ&äKÝjàmÌKØ*Ò �KÜjËMà#ãÐæ��÷´ç#Ý�ÒWànÊkäKÝmÌ�ã��jì��´æÝnâ°÷)è Ójé�$��-$j÷*è� né&�
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äMÝ´àÐÌNØ)è �KéjïNçNÓ)Ò ÑKùjäNõ´âKÜKßmÍMØMà�èrÝméÈNÌKÎmÙkÎ°ä´ØMà âNÜMßnÍMØKàíÚ´ÛMÜðànÛNÊKÜjÖNØ´Ï&ÜNä ÛjÙNåKÖNØKäíÞKÜ®ÖNÜKä´ÜjêNØ´ÏkßKÝmØðÑ�0ÐñjñÙ�ÝrÏKçNÑßÐç�5�6âMÎÐÖ!�!ÝrÏ&äKÝjàmÌKØ*Ò �KÜjËMà#ãÐæ��
Ýmâ°äMÝ´àÐÌNØ)è �KéX$�ãWÑ)Ò Ó�0mñNñ#æ\�ÞKÜNä�ãräMÝ´àÐÌNØ)è �Ké#æÜKäNà´Ü��Ýmâ°äMÝ´àÐÌNØ)è �Ké�$mÙ�ÝnÏ?�Ù�ÝnÏNçMäKÝjàmÌKØ*è �Kéß�è �KéjçMäKÝjàmÌKØ*è �Ké

ÈjÊKØjÖNØ&ßÐØjÞNØ&ÝnÏNÌKÜ´ÖNêNØKäjÎÈkàNÝ ÜKä
Ï��´ÙkÜ´ÖMÎ®ÞNÜ®Þ/�ÐØKà ÊKØjÖNØíÍMØKß´Ü´Ö®ÙMØjÌMßmÍ#ÝnÏN×&ÜKà�ÙMØjËKÎ´ÖëÞKÜ,L�á6ÜÐÏKÌKÎÐÏkß´ÜKà®ÌNÜ´ÏNÞNÖNÜÐÙkÎKàíÚ´ÛMÜíÊKØMàÐØjÖëÌKØmÙKå#Ý�
ÐÏóäjØKàëà´ÜmÙkØÐÏMØKà®Ø®Þ/�ÐØKàÙ�ÝrÏKçNÑ)Ò Ó�0mñNñåKç�5�6Ýmâ°äjÜÐÏ*ãräMÝ´àÐÌNØ)Ò �MÜjËkàkãÐæNæ�7� ��åKçNÜ�(jÌNÖNØNÜjØÐÙNå�ÝmÌKÎKàÐÞ#ÝÐØKà#ãnäMÝ´àÐÌKØ*á Ù�ÝnÏ�æÝmâ°äjÜÐÏ*ã å�æ�7jÓ��äjØmÙKå#ÝmÌKÎ*Ò ÛNÊNÞKØjÌKÜ�ãUå�æ
âMÎÐÖóÝëÝrÏóß�Ò �KÜjËMà#ãmæ��Ýmâðä´Ü´Ï�ãUå#æmçjçKÓ��äjØmÙKå#ÝmÌKÎ*èWÝmï*Ônì�Ô ïkÝméNçkß�èWÝméÜKäNà´Ü��âKÎ´Ö!�óÝnÏ®å-Ò �MÜ´ËkàkãÐæ��÷jç��-ÒUàmÊMäMÝnÌ�ã��jì��´æÝmâ°äjÜÐÏ*ãW÷kæ�$�7´Ñ��ÖKØ # õKÝnÏjÊNÛNÌ�ã�÷jï*Ô�Y�Y�Y�Ônæ÷jçN÷jïN÷ÝmâíÏkÎÐÌsãr÷*è Ó´é-$Ðç#Ý�$´çK÷*è� mé#æ��UäjØÐÙNå�ÝmÌMÎ�èrÝmï*Ônì�Ô ïkÝméNçkß�èrÝméÙ�ÝrÏKçNÑjï�ã� �Ò Ó�0ÐñNñ#æÝmâ°äjÜÐÏ*ãräMÝ´àÐÌNØkæ�7jÓðØ´ÏNÞðäjÜÐÏ*ãWØÐÙNå�ÝnÌMÎKæmçNç)ÔjÔ���ÊNÖ#ÝrÏKÌðäMÝ´àÐÌNØÝmâ°äjÜÐÏ*ãräjØmÙKå#ÝmÌKÎMæ�7jÓ��ä´êjçMä´ØÐÙNå�ÝnÌMÎ�Ò êKØNäÐÛMÜMà#ãmæä��NçMä´ØÐÙNå�ÝnÌMÎ�Ò �MÜ´Ëkà#ãÐæä´êjÖNç)è éjïMäÐêä´êjÖQÒUàjÎÐÖNÌ�ãÐæä´êjÖQÒ ÖKÜ´êKÜ´ÖkàÐÜ�ãÐæÊkÎNàKÝrå�ÝÐäMÝnÞKØ´ÞKÜMàmçóä´êjÖQè ÓjéÝmâoãUÊMÎKàNÝnå#Ý´äKÝmÞNØjÞKÜMà'7' ØÐÏKÞðä´Ü´Ï�ãnäjõ´âNÜMßnÍMØKàKæ�$´ç�GkæëÎ´ÖíÊkÎNàKÝrå�ÝÐäMÝnÞKØ´ÞKÜMà�7#ãrÑjï�ã� �Ò Ó�0mñNñ�æNæ��ÝmÓjçKä´êjÖQè Ójé� mçKä´ê)ÒrÝrÏKÞNÜ�(�ãnä´êNÖQè Ójé#æØmÙKå#ÝmÌKÎ´çKä��Qè � mé# Í�ÝÐäjÜ°äjÜÐÏ*ãrä´êjÖ#æ�7- íØ´ÏNÞsãÐÝrÏKÌ�ãÐÝmÓkænçNç#ÝrÏKÌ�ãrä´êNÖQè" mé#æëÎÐÖðä´êjÖQè" mé�7�GMæÐØÐÏKÞ°ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãWâKÜKßmÍ-è Ó�� Ljé)áUä��-è � mé#æ��ÞNÜKä#ãnäÐêQè �� né#æÞNÜKä#ãnä��-è �� né#æÞNÜKä#ãnäÐêNÖ)è Ó´é#æÝmÓjçKä´êjÖQè Ójé� mçKä´ê)ÒrÝrÏKÞNÜ�(�ãnäÐêNÖQè Ó´é#æÝnâðä��-è �� né-$�7jØmÙKå�ÝmÌKÎ°Ø´ÏNÞëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãUâKÜMßnÍ-è Ó�� Ljé)áWä��-è �� né#æ��ØÐÙNå�ÝnÌMÎÐçMä��-è � méÊMÎKàNÝnå#Ý´äKÝmÞNØjÞKÜKàÐçMä´êjÖQè �� néÝmâ°äjÜÐÏ*ãräjØmÙKå#ÝmÌKÎMæmçNç/ ��2ØÐÙNå�ÝnÌMÎÐçMä´ØÐÙNå�ÝmÌMÎ�Ò �MÜjËMà#ãÐæ�è ÓjéÖKÜ´ÌjÛNÖjÏ è ØmÙKå#ÝmÌKÎ�áUäjØmÙKå�ÝmÌKÎ´éÞKÜ´â°Ü�(jÌNÖNØNÜjØÐÙNå�ÝnÌMÎKàmÞ#ÝÐØMàkãnä´âKÜKßmÍMØMà�á Ù�ÝnÏ�æ��È&àÐÜ°äjÜ ÊMØKà´ØíÛNÏKØ°äMÝ´àÐÌNØëÞNÜ®âNÜMßnÍMØKà®ØíÏ#ÝmêNÜKäÈNÞNÜ®Þ#ÝmØMà ËëÞNÜjê´ÛMÜNä´êNÜ°ÜKäðÝrÏKÌNÜjÖjêKØNäNÎ®ÞKÜíâKÜKßmÍKØMà°ß´ÎÐÏkà´ÜKßmÛNÌ#ÝnêKØKà®Ë&ànÛÈNâjÖKÜKßmÛKÜ´ÏkßKÝmØäjØmÙKå#ÝmÌKÎ´ç�5�6ä´âjçMäÐâKÜKßmÍKØMà�Ò �MÜjËMà#ãÐæä´â)ÒWà´Î´ÖjÌ�ãmæßÐçKä´âNÜMßnÍMØKà�è ä´âQè Ó´éNéâKÓ´çMäÐâQè Ójéâ nç)ÔjÔÝmç/ # Í#Ý´ä´ÜóÝ�$Nä´Ü´Ï�ãnäÐâ#æ��ÖNç´ñ�Ý´àÐÌNØ´ÏkßKÝmØ´ñ�ÝÐØKà#ãNãnä´â)èrÝNì� né#æ�á´ãrä´âQèrÝné#æNæÝmâsãUÖ-$mñNñ#æ��ßÐïjçMäÐâKÜKßmÍKØMà�è ä´âQèrÝnéNéâ nçMäÐâQèWÝméÜKäNà´Ü��Ýmâëâ/ �$�7�ÔjÔ2ØÐÏKÞ&ß�7´çÐÙ�ÝrÏ?�äjØmÙKå#ÝmÌKÎ*è âKÓjï*Ônì�Ô ïjâ méNçMßâKÓ´çMäÐâQèWÝméâ nç)ÔjÔßÐçKä´âNÜMßnÍMØKà�è ä´âQèrÝméjéÝmïjç ÝmâëâNÓ�$�7´â/ íØÐÏKÞëâ/ �$�7�ÔjÔ%�äjØmÙKå#ÝmÌKÎ*è âKÓ´ï)Ônì�Ô ïNâ méjçkßÖKÜ´ÌjÛNÖjÏóä´ØÐÙNå�ÝnÌMÎ

ÞKÜ´â&àÐÌNØ´ÏNÞKØ´ÖMõÐâKÜKßmÍMØ�ãUø�*Kò�PKô Næ��ÈjÊKØMàÐØëÞNÜ®âKÎ´ÖÐÙkØ´ÌMÎ®ËjËNËjË´ÙjÙMÞjÞ&ØíËMõÐËNËjËNËÐÙ#õnÙNÙKÞMõ´ÞNÞø�*Nò�PNôKÑ´ç)Ôrì� #ÔÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã�����8´Þjï-�/�#á ø�*Kò�PNô Næ��
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Ýmâ'L�$Nä´Ü´Ï�ãUø�*Kò�PKô/ Næ�$´ç����ø�*Nò�PNôKÑ´ç)Ô Ë)Ô ïjø�*Kò�PKô �è�� ZNéNï*Ô Ù-Ô ï´ø�*Kò�PNô �è Z�� LjéNï*Ô Þ)Ô ï´ø�*Kò�PNô �è L�� �jéÜKäKÝmâ,Z�$Nä´Ü´Ï�ãUø�*Kò�PKô Næ�$´ç�L��ø�*Nò�PNôKÑ´ç)Ô Ë)Ô ïjø�*Kò�PKô �è�� ZNéNï*Ô Ù-Ô ï´ø�*Kò�PNô �è Z�� LjéÜKäNà´Ü�� ø�*Kò�PKôNÑjç)Ô Ë*Ô ïjø�*Nò�PKô �è�� ZNéÜNäKàÐÜ�� ø�*Nò�PNôKÑjçjø�*Kò�PKô/ ÖNÜjÌ´ÛKÖ´Ï°ø�*Nò�PNôKÑ
ÞNÜjâëâNÜMßnÍMØNõKàmÌKØÐÏKÞKØjÖ�ãUøMÓkæ��È´ÊMØKà´Ø°ØíâKÎ´ÖÐÙkØ´ÌMÎ®ËjËNËjË´ÙjÙMÞjÞ2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã�����8*èUù#ã48´ÞNïkæ�8´éMù-�#á øMÓMæÝnâ,2&�ø mç�2QÒ ×NÖKÎÐÛjÊ*ã� NæÜNäKàÐÜ��ø mç*ÔNÔ2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã��rË�ã48´Þjï#æ��#á øMÓkæÝnâ,2&�ø mç�2QÒ ×NÖKÎÐÛjÊ*ã� Næ2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã��UÙ)ã48´Þjï#æ��#á øMÓkæÝnâ,2&�ÙKç�2)Ò ×jÖMÎmÛNÊ�ã� Næ

ÝnâóÝnÏNÌ�ã Ù�æ�$- mÓðØÐÏKÞðä´Ü´Ï�ã Ù�æ�$´Ñ���ÙMç*ÔUÓ�Ô ïÐÙø mïjç´Ù2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã��rÞ�ã48´Þjï#æ��#á øMÓkæÝnâ,2&�Þjç�2)Ò ×jÖMÎmÛNÊ�ã� NæÝnâóÝnÏNÌ�ãUÞ#æ�$- mÓðØÐÏKÞðä´Ü´Ï�ãWÞkæ�$´Ñ���ÞNç*ÔUÓ�Ô ïjÞø mïjçNÞÝnâ®ø� nçNç*ÔNÔ��ø� nç)Ôrì� #ÔÝnâðäjÜÐÏ*ã ø� jæ�$�Z&�ÊNÖ#ÝrÏKÌëøKÓ*á4�#á4�#á ø� #á��4<�Z�<�Z�ÈjÖKÜ´ÌjÛNÖjÏoì� ÖNÜjÌ´ÛKÖ´Ï°ø� 
ÞNÜjâëâNÜMßnÍMØNõ´ÞkÝm×kÝmÌMÎKàkãUøMÓkæ��È´ÊMØKà´Ø®ÛjÏMØ®âNÜMßnÍMØëØ ÛNÏ°âKÎ´ÖÐÙkØ´ÌMÎ®ÞNÜ®Þ/�m×kÝmÌKÎKà�ÒÈMà´ÜíÛNÌ#ÝÐäMÝ4�KØ®ÊKØjÖNØ&ß´ÎmÙNÊMØ´ÖKØ´Ö°âKÜKßmÍKØMà°ß´ÎÐÏ&ä´Ø Ù�ÝjàrÙkØ®×NÖNØÐÙ�ÝnÏðË®×NÖNØÐÙMØ�()ÒÈjËMõ� �Y�Y�YmÙ/<´ç �Y�Y�YNÓNÓNÓ�<°ËëËKõ- �Y�Y�Y # õ�<ëç3 �Y�Y�YNÓjÓNÓ�<È´ÊMØ´ÖKØ&ßÐØjÞNØ®×NÖNØ´ÏjÛkä´ØjÖkÝmÞNØjÞðÖNÜMàÐÜjÖjêMÎ!ZðßKÝnâNÖNØMàíÚ´ÛMÜðß´ÎmÙNÊkä´ÜjÌKÎðßjÎmÏðÓø mç*ÔNÔÝnâëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã�����8´Þjï-�/�#á øMÓkæ��øKÓjçNØMßmÌjÛKØKäÐ×NÖKØ�ã øMÓ*áNÔ Þ)ÔNáUÓMæ2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã�����8Ðñkù���ã48´Þjï#æ�5/ �6�ãkÒUùKæ��/�#á øMÓkæ# Í�ÝÐäjÜ,2��Ø´ç)Ô Ó*ÔUù�ã�Z#ìÐäjÜ´Ï*ã�2QÒ ×NÖKÎÐÛNÊ*ã� NæNæNænï�2QÒ ×jÖMÎÐÛNÊ�ã� Næø mïjçKØÝnâ,2QÒ ×NÖKÎÐÛjÊ*ãWÑkæ��øKÓjç�2QÒ ×NÖKÎÐÛjÊ*ãrÑkæÜNäKàÐÜ��øKÓjç*ÔNÔ2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã�����8Ðñkù���ã48´Þjï#æ�5/ �6�ãkÒUùKæ��/�#á øMÓkæÖNÜjÌ´ÛKÖ´Ï°ø� 
ÞNÜjâ&ß´ÎmÙNÊMØ´ÖKØNõ´âNÜMßmÍMØKà#ãUøMÓ�á ø� Næ��ÈMßjÎnÙKÊKØjÖNØëøKÓðß´ÎÐÏëø �á6Ñ,$�á6Óíç)á� �7ÈNÜjÖjÖMÎÐÖîÔnì� �ÔÝnâë×NÖNØÐÙ�ÝnÏ�ãUøKÓkænçNçN×NÖNØÐÙ�ÝnÏ�ãUø� NæmØ´ÏKÞð×jÖKØmÙkØ�(�ã øMÓMæmçNçj×NÖKØÐÙMØ�(�ãUø Næ��øKÓ/ nçMäjÎÐÏN×�ãUâKÜMßmÍKØKõ´Þ#Ýn×#ÝmÌMÎNà#ãUøMÓMæNæø � nçMäjÎÐÏN×�ãUâKÜMßmÍKØKõ´Þ#Ýn×#ÝmÌMÎNà#ãUø� jæNæÝnâ®øMÓ- �$mø� � ���ÖNÜjÌ´ÛKÖ´Ï&ÑÜNäMÝnâëøKÓ/ nçNç´ø� � ���ÖKÜ´ÌjÛNÖjÏðÓÜNäKàÐÜD� ÖKÜ´ÌjÛNÖjÏR ÜNäKàÐÜ���ÖNÜjÌ´ÛKÖ´Ï Ôrì� #Ô
ÞNÜjâ&ß´ÎmÙNÊkä´ÜjÌNØjâNÜMßmÍMØNõ´Þ#Ým×kÝmÌMÎKàkãUøMÓ*á øMÑkæ��ÈjÞKÜ´êjÛKÜKäÐêMÎ®ÛjÏ°ÞkÝÐØðß´ÎÐÏ&ä´ØíÊKØjÖjÌKÜ®ÞKÜíøKÓðß´ÎmÙNÊkä´ÜjÌNØjÞNØóßjÎmÏëøMÑÈ´øMÑ®ÞNÜ´åKÜ&àÐÜjÖ®ÛjÏMØ®âNÜMßnÍMØðàÐÌNØ´ÏNÞKØ´Ö°ËNËjËNËÐÙNÙKÞNÞËjç#ì� ÙKç#ì� Þjç#ì� ø mç*ÔNÔ2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã��rË�ã48´Þjï#æ��#á øMÓkæÝnâ,2&�ø mç�2QÒ ×NÖKÎÐÛjÊ*ã� Næ2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã��UÙ)ã48´Þjï#æ��#á øMÓkæÝnâ,2&�ÙKç�2)Ò ×jÖMÎmÛNÊ�ã� Næ

ÝnâóÝnÏNÌ�ã Ù�æ�$- mÓðØÐÏKÞðä´Ü´Ï�ã Ù�æ�$´Ñ���ÙMç*ÔUÓ�Ô ïÐÙø mïjç´Ù2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã��rÞ�ã48´Þjï#æ��#á øMÓkæÝnâ,2&�Þjç�2)Ò ×jÖMÎmÛNÊ�ã� NæÝnâóÝnÏNÌ�ãUÞ#æ�$- mÓðØÐÏKÞðä´Ü´Ï�ãWÞkæ�$´Ñ���ÞNç*ÔUÓ�Ô ïjÞø mïjçNÞÜNäKàÐÜ�� ø� nïNç´øMÑ)è L�� �jé
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ÞKÜ´â°Ü�(jÌNÖNØNÜ´âKÜKßmÍKØ�ãmàÐÜ´ÏKÌ)á�`�á ø�*Nò�PKô1#á Õ�*�N�1�`Ðñ/`-1#á ø�*Kò�PKô)á âNÜjÖNÖkæ�������ø�*Nò�PNô°Ëíø�*Nò�PNô1®ßjÎmÏ%�®Þ/�m×kÝmÌKÎKàÕKÜ´Ö#ÝÐÎ´ÞKÎ®âMÎÐÖ´ÙMØ&ßÐØ´Ï-�ÐÏ#ÝjßÐØâjÛjÏ#ßNÝ´ÎmÏ Ú´ÛMÜ°ÎmåKÌkÝÐÜÐÏMÜ®ÛjÏMØíø�*Kò�PKô°ØíÊKØjÖjÌ#ÝnÖ°ÞKÜ ÛNÏKØëÜ�(´ÊKÖNÜMàNÝ´Î®ÌKÜmÙKÊMÎ´ÖNØKäðß´Î´ÞkÝmâkÝjßÐØjÞNØ�ãmàÐÜ´ÏKÌ#æø�*Nò�PNô1nç°âKÜKßmÍKØ°ØÐÏKÌNÜMàëßKÝnÌKØ´ÞKØ�á6Õ�*�N�1�`Ðñ-`-1nçjÊKÜjÖ#Ý´ÎÐÞMÎ°ØÐÏKÌNÜMàëßKÝnÌKØ´ÞMÎ�á ø�*Kò�PKôNçNâNÜMßmÍMØ°ÞNÜíÊjÛNåMäMÝ´ß´ØKßKÝÐÎ

�����ÙkÜ´Þ#ÝÐÎ´ç*ÔNÔÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��mÓ�8*Ò <�#áràÐÜ´ÏKÌ#æ��à´ÜÐÏKÌjçNÖNÜ)ÒUàmÛjå*ã��nÓ�8*Ò </�#á����kárà´Ü´ÏKÌkæÙkÜ´Þ#ÝÐÎ´ç/ ØÐÙNåKç*Ô�G�Ô6ÈkàNÝ�ÏkÎ°ÝnÏNÞ#Ý´ßjÎðßÐØ´ÏNÌ#ÝnÞKØ´Þ°Ëë×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞ&ÜKà
ÊMäÐÛNÖKØNä�á�ànÛNÊMÎÐÏN×MÎ®Ú´ÛMÜëÜKà ÞNÜ,GÝmâ°äjÜÐÏ*ãnà´ÜÐÏKÌkæ�$´Ñ>�ÊKÖkÝnÏNÌR�nÑNÑjÑNÑ/�#áWà´ÜÐÏKÌÖKÜ´ÌjÛNÖjÏîÔnì� �ÔôNç*ÔNÔ ÈkßnÛMØÐÏKÌKÎKàëØ�WMØ´Þ#ÝnÖ&ÎíÚ´Û�ÝnÌKØ´ÖFNç*ÔNÔ ÈkßÐØ´ÏNÌ#ÝnÞKØjÞðÞNÜ®×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞòjç*ÔNÔ ÈN×jÖKØÐÏNÛMäjØjÖkÝmÞKØjÞß´ØNä´çNÓëÈj×MäjÎÐåKØKäðàNÝ
âNÜMßnÍMØíÏkÎ°ßÐØKäNßmÛMäjØ´ÞKØâKÜKßmÍKØNÓ´ç)ÔjÔøNøNç)Ôrì� #Ô6ÈjøKÜMßnÍMØ®ÖKÜKàmÛMä´ÌNØjÞKÎøKç*ÔNÔ=�=jç)ÔjÔ=�=jç)ÔjÔø�*Nò�PNô nçjø�*Kò�PKôø�*Nò�PNôKÑ´çjø�*Kò�PKô 2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã����#ãkÒUù���ãnä�9 à�9 �?9 Ü&9Uß�9 Ë&9 Ì?9 Ù:9 # 9Uà;9 Þ#æ�5- �6)Ò ù��MæmÈjÈNï�ãkÒ ùMæ��#áWà´Ü´ÏKÌkæÝmâ!2D�à´ÜÐÏKÌjç�2)Ò ×jÖMÎmÛNÊ*ã� NæåKç�2QÒ ×NÖKÎÐÛjÊ*ã"GkæÝmâ°äjÜÐÏ*ãnà´ÜÐÏKÌkæ�7� \�Ýmâðä´Ü´Ï�ãUå#æ�$� ��åKç*Ô"`�Ô ï´åøNøNçKÜ�(NÌjÖKØjÜjâNÜMßmÍKØ�ãUåQá�`�á ø�*Nò�PKô1�á Õ�*�N�1�`Ðñ/`-1#á ø�*Kò�PKô)á âKÜjÖNÖkæÝmâ®×NÖNØÐÙ�ÝnÏ�ãUøjø�ænçNçKÓ�� ÖKÜjÌjÛNÖjÏîãUøjø�æøNøNçKØKßÐÌ´ÛMØNä´×jÖKØ�ã øNøQá 2)Ò ×NÖMÎmÛNÊ*ãrÑkæ#áUÓkæÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔ �:9 (*ÔNárà´ÜÐÏKÌ#æ��ÖKÜ´ÌjÛNÖjÏîÔnì� �Ôà´ÜÐÏKÌNÓjçMà´ÜÐÏKÌÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔ NQÔNáWà´Ü´ÏKÌkæ\�È�N°×NÜ´ÏKÜjÖNØKänÙkÜÐÏKÌKÜ!ÝrÏKÞkÝjßÐØëÚ´ÛMÜ®ÞNÜ´ÊKÜ´ÏNÞKÜëÞNÜëÜjêNÜ´ÏNÌMÎ�á�ÊMÜ´ÖMÎÈNØ®êNÜMßÐÜMà
ÊMÜ´ÖMÎ°à´Ü ÊKÖKÎ´Þ´Û#ßÐÜ&ßKÝmÜjÖjÌMÎëÜ´ÖNÖKÎ´Ö°ØKä
ÊkÎmÏMÜ´ÖðÜKà´Øðß´Î´ÞkÝmâkÝjßÐØMßNÝ��ÐÏÈMàKÝ
ÌNÜ´ÏKÜÐÙkÎKà ÛjÏMØ®×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞ°â#Ým÷NØ´ÞKØ°ÜÐÏ&ä´ØëÜ�(´ÊKÖNÜMàNÝ��mÏðÌKÜÐÏMÜmÙ#ÎNàíÛjÏMØëÜ�(jÊNÖKÜKàKÝÐÎÐÏÈëØ´åkàjÎjäÐÛNÌKØ®ÊMÎ´ÖðäjÎíÌKØNä°àjÎmåKÖNØðä´ØINîÒÈ®ôëêNÜMßÐÜMàíÜMàmÌMÎ®ÜKà
ÛNÏ°ÜjÖjÖMÎÐÖÝnâ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ Ï?9 `�9 ø:9 ô?9mãNãrä�9Uà�9 �?9 Ü&9 ß�9 Ë&9 Ì?9 Ù:9 # 9Uà;9 Þ#æ�8ÐÞNï#æ;9 8´Þ�5�Z�6*ÔNáràÐÜ´ÏKÌ#æ��È´ÏkÎ ÊjÛMÜ´ÞMÎ®Ü�(jÌNÖNØNÜ´Ö°âKÜKßmÍKØMàëàKÝ�ÏMÎíÌNÜ´ÏN×MÎ®ØKäÐ×jÛjÏMØ®×NÖNØ´ÏjÛkä´ØjÖkÝmÞKØ´ÞðÞKÜëØ�WkÎNà
ÖNÜjÌ´ÛKÖ´Ï Ôrì� #Ô

ÜNäKàÐÜ��àÐÜ´ÏNÌNçjÖKÜ*ÒWànÛNå�ãMÔ NQÔjáNÔNÔNáràÐÜ´ÏKÌ#æÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã���8´ï-8´öKù��Mì��#árà´ÜÐÏKÌ#æ���àÐÜ´ÏNÌNçjÖKÜ*ÒWànÛNå*ã���8´ï�#á����kárà´Ü´ÏNÌ)á4 NæÜKäKÝmâëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��jì�8jöKù���8´ï��#áWà´Ü´ÏKÌ#æ���à´ÜÐÏKÌjçNÖNÜ)ÒUàmÛjå*ã��´ì��#á����#árà´ÜÐÏKÌ)á4 jæÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã���8´ï-8´öKù��Mì��#árà´ÜÐÏKÌ#æëÎÐÖëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��jì�8´öKù���8Ðï��#áràÐÜ´ÏKÌ#æ�� ÖKØ # õMÝnÏNÊjÛKÌ�ã��nÜjÖNÖKÜjÜ�nïkàÐÜ´ÏKÌ#æË)á Ù-á Þ)á ÊQá # á ÖNç)ÔjÔNáNÔNÔjáNÔNÔNájÔNÔNáNÔjÔNáNÔNÔ2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã����#ã48jöNù��Mækã�8´ÞMùMæMãUÏKËNÈMùmÏjÙMÈMùmÏKÞ#æ�5- �6�8Kà´ù/�#áWà´Ü´ÏKÌkæÝmâ!2&�FNçNÓÝmâ°äjÜÐÏ*ã�2QÒ ×NÖKÎÐÛjÊ*ãrÑkæjæ�7jÓ��Ýmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��jì��#áWà´Ü´ÏKÌ#æ��MFNç�jì��nï�2QÒ ×NÖKÎÐÛNÊ�ãrÑkæÜKäKÝmâëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã���8Ðï��#árà´ÜÐÏKÌ#æ��QFNç�nï�nï�2QÒ ×NÖKÎÐÛNÊ*ãWÑkæÖKÜ´ÌjÛNÖjÏóàmÛ´ÙkØ´×NÖNØ�ã ø�*Nò�PKô)ájÔ Þ)ÔNá FkæÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��MãmàÐï�8 # ï#æ��#árà´ÜÐÏKÌ#æ��ÈjÊNÖ#ÝrÏKÌ&àKÝn×MäjÎ�2�2ëÏkÎ°àÐÜ®ÞNÜMß´Î´ÞkÝmâkÝjßÐØjÖMäNÎÖKÜ´ÌjÛNÖjÏóà´ÜÐÏKÌ2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��KãWË-8´ÞjïNÈMùmÙ/8´ÞNïNÈKù´Þ-8´ÞNïkæ��#áràÐÜ´ÏKÌ#æÝmâ!2&�2NçjÖKÜ*ÒWànÛNå�ã��rÈ��#á4���#á 2)Ò ×NÖMÎmÛNÊ*ã� NæjæÖKÜ´ÌjÛNÖjÏ'2Ýmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔ���8Kà´ù´Õ-��8ÐÞMù�ãMÔ ïkàÐÌNÖ#ÝrÏK×QÒ ÷NÎMÝnÏKâkÝÐÜKä´ÞMà#ãrò�=�NKô�U�`�áNÔ-9ÐÔnæmï)Ôræ�5/ �6ÐÊ/��8Kà´ù���ÔNáWà´Ü´ÏKÌkæ��ÈNÞ´ÛKÖNØMßNÝ´ÎmÏÖKÜ´ÌjÛNÖjÏîÔnì� �Ôà´ÜÐÏKÌNÓjçjÖKÜ*ÒWàÐÜNØjÖMßmÍ*ã����ÐÈMù�ã�8jöKù��KæmÈMù��/�kárà´Ü´ÏNÌKÓkæà´ÜÐÏKÌNÓjçMà´ÜÐÏKÌNÓ)Ò ×jÖMÎÐÛNÊ�ã� Næ2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã���`�ãnä�9 à�9 �?9 Ü&9Uß�9 Ë?9 Ì?9 Ù:9 # 9Uà;9 Þ#æ�5- �6�#áWà´Ü´ÏNÌKÓkæ
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Ýnâ,2°ØÐÏKÞëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã"2QÒ ×NÖMÎÐÛjÊ*ã� Nænï���ÒUù��/�nï�2)Ò ×NÖMÎmÛNÊ*ã� jæ�árà´ÜÐÏKÌKÓkæ��àÐÜ´ÏNÌNçjÖKÜ*ÒWànÛNå*ã���`�8 # 5- �6jÈ��ká����#áWà´Ü´ÏKÌNÓkæÝnâ&à´ÜÐÏKÌNÓjçjçkàÐÜ´ÏNÌ&�6ÖNØ # õMÝrÏNÊjÛKÌ�ã�� # ÜjÜKÎjÜNÜNÎ/�jæàÐÜ´ÏNÌKÓ´çkàÐÜ´ÏNÌÈ´ÊKÖkÝnÏNÌóà´ÜÐÏKÌNÓ*á4�� � ��øKòjçjÖKÜ*ÒWànÊkäKÝmÌ�ãMÔ ÈMù�ÔNáWà´Ü´ÏKÌNÓkæÝnâðäjÜÐÏ*ã øMòMæ�7´Ó��ø mç���Ýnâë×jÖKØmÙ�ÝrÏ*ã øMò*è ÓjékæmçNç#ì� ��ÝnâðäjÜÐÏ*ã øMòMæmçjç ��6ÖKÜ´ÌjÛNÖjÏîÔnì� �ÔØ´çjøKò)è ÓjéøKò)Ò ÖKÜmÙ#ÎÐêKÜ�ãUøMò)è Ójé#æâKÎ´ÖóÝëÝrÏ°ÖNØ´ÏN×KÜ�ãnä´Ü´Ï�ãUøMòMæNæ��øKò)èWÝméjçKØ´ïjøKò)èrÝmé
# Í�ÝÐäjÜíøKò�$�7Ðø d�÷jçj×NÖNØÐÙ�ÝnÏ�ãUøKò)è Ójékæø� nçQè éNï´øMòâMÎÐÖóÝëÝrÏ°ÖNØ´ÏN×KÜ�ã� #áWä´Ü´Ï*ãUøKòkæNæ���NçN×jÖKØmÙ�ÝrÏ*ã øMò)èrÝné#æÝnâ!�/7´÷��� mç´øMò*èrÝjì� néøKò)èWÝNì� méjçjøKò)èrÝméøKò)èWÝméjç�� ÷´ç��âKÎ´Ö&àÐÜ´ÏNÌKÓóÝrÏëøKò��Ýnâ&à´ÜÐÏKÌNÓjçjçjøKò)è Ójé&ØÐÏKÞðä´Ü´Ï�ãmàÐÜ´ÏNÌKÓMæmçNç ���ßjÎmÏKÌkÝnÏjÛMÜôjç)ÔjÔ ÈMßmÛKØ´ÏNÌMÎKàëØ�WMØ´Þ#ÝnÖ&Î ÚjÛ#ÝmÌNØjÖFjç)ÔjÔ ÈMß´ØÐÏKÌkÝmÞKØjÞ°ÞKÜ®×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞò´ç)ÔjÔ Èj×NÖNØ´ÏjÛkäjØjÖkÝmÞKØjÞñNç)ÔjÔ È´ÊkämÛKÖNØKäÊNç)ÔjÔ=jç)ÔjÔ`Ðç)ÔjÔ2jçNÖNÜ)Ò ÙkØ´ÌkßnÍ*ãMÔ��mÈMù�ãNã�8jöKù��#ãUÏ:9 Õ&9 Ö?9"1�9 8´ï?9Uì;9 `�9 ø:9 ô#æÐùMækãnÎ���8´ÞKù��Mækãjãnä�9Uà�9 �?9 Ü&9 ß�9 Ë?9 Ì?9 Ùe9 # 9Uà�9 Þ#æ�5- �6�ãUÊ#æ��MækãrÎ���ã48ÐÞNï#æNæ��Mækã48´öKùMæ���ÔNárà´ÜÐÏKÌKÓkæÝnâ,2°ØÐÏKÞ,2)Ò ×jÖMÎmÛNÊ�ã�LMæ��=jç�2)Ò ×jÖMÎmÛNÊ�ã�LkæÝnâ,2QÒ ×NÖKÎÐÛjÊ*ã"Tkæ��ñNç)Ô ÊQÔÜNäKàÐÜ��åNÖKÜjØ��Ýnâ,2QÒ ×NÖKÎÐÛjÊ*ãWÑkæ��6ôNç�2QÒ ×NÖKÎÐÛjÊ*ãWÑkæÝnâ,2QÒ ×NÖKÎÐÛjÊ*ã"Ykæ�� FNç�2)Ò ×NÖMÎmÛNÊ*ã�YMæÝnâ,2QÒ ×NÖKÎÐÛjÊ*ã�Z#æ�� òjç�2)Ò ×NÖMÎmÛNÊ*ã"ZkæÝnâ,2QÒ ×NÖKÎÐÛjÊ*ã� ÐÓMæ��ÝnâðäjÜÐÏ*ã�2QÒ ×NÖKÎÐÛjÊ*ã� ÐÓMæNæ�7- ��ÊKÖkÝnÏNÌR�nÜjÖjÖMÎÐÖóßjÎÐÞ#Ýnâ#Ý´ß´ØKßKÝÐÎÐÏ��#áWà´Ü´ÏKÌNÓ*árà´ÜÐÏKÌÊKÖkÝnÏNÌ'2)Ò ×jÖMÎmÛNÊkà#ãmæÖKÜ´ÌjÛNÖjÏ!àÐÜ´ÏNÌÝnâðäjÜÐÏ*ã øMòMæ�7� ��Ýnâ°òjçjç)ÔjÔ2ØÐÏKÞ,FjçNç*ÔNÔ ØÐÏKÞëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã���`/�kárà´Ü´ÏNÌKÓkæ\�Ýmâ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã���`-�#árà´ÜÐÏKÌ#æ��ÊKÖkÝnÏNÌóàÐÜ´ÏNÌ)á4��G- �G- ��ÖKØ # õKÝnÏjÊNÛNÌ�ãÐæßjÎmÏKÌkÝnÏjÛMÜò- mçjÖKÜ*Ò ÙMØjÌMßmÍ*ã��KãnÎ��MæMã48´ÞNïkæ��#áUòMæÝnâ°ò/ 
Ø´ÏNÞ°ò/ �Ò ×jÖMÎmÛNÊ�ã� Næ��Ýnâ®øNø-$�7Kì� ��FjçKò- �Ò ×NÖKÎÐÛjÊ*ãrÑkæò´ç)ÔjÔÜNäKàÐÜ��ÊNÖ#ÝrÏKÌëÕ�*�N�1�`Ðñ-`-1#á6ø�*Kò�PKô/1�á_�mÎ´ÖjÞ#ÝrÏMØNäjÜKà-�ÖNØ # õMÝrÏNÊjÛKÌ�ãmà´Ü´ÏNÌ#æò´çKò- �Ò ×NÖKÎÐÛjÊ*ãrÑkæâNÜMßnÍMØjÓjçjâKÜKßmÍKÖKÜ´â�ã"=)á ø�*Kò�PNô1�á Õ�*�N�1�`mñ/`-1�á ø�*Kò�PNô#æàÐÜ´ÏNÌ nç�2)Ò ×jÖMÎÐÛNÊ�ã� NæÝnâëôQÒ â#ÝrÏKÞ�ãMÔ ï)Ôræ,$�7°ì� ��`Ðç)Ô ï)ÔÜNäMÝnâ°ô)Ò âkÝnÏNÞ�ãKÔnì#Ônæ,$�7ðì� ��`Ðç)Ôrì�ÔÝnâëôQÒ â#ÝrÏKÞ�ãMÔ Õ)Ôræ,$�7°ì� �� ÊNç Ýnâ,FNçjç)ÔjÔ��ÝnâëôQÒ â#ÝrÏKÞ�ãMÔ ÏQÔræ�$�7Mì� ��ø�*Nò�PNô nçjø�*Kò�PKôÝmâ®ôQÒ â#ÝrÏKÞ�ãMÔ Ö)Ônæ�$�7Mì� ��6ôNçjÖKÜ*ÒWànÛNå�ã��rÖ��#á����#á ôkæÝmâëò�$�7�ÔjÔ2ØÐÏKÞ,FjçNç*ÔNÔ6Ø´ÏNÞ%`´çjç)ÔjÔ��`´ç*Ônì#ÔÜNäKàÐÜ��Ýmâëô)Ò âkÝnÏNÞ�ãKÔ N)Ônæ�$�7Mì� ��ÈjÊNÖ#ÝrÏKÌR�4<�<�<�káràÐÜ´ÏNÌ)áràÐÜ´ÏKÌKÓÖKÜ´ÌjÛNÖjÏ Ôrì� #ÔÜKäKÝmâëôQÒ â#ÝrÏKÞ�ãMÔ Ö)Ôræ�$�7Mì� ��Ýmâðä´Ü´Ï�ãUøjø�æ�7�Z���ø�*Kò�PKô/ mç´øNøÜKäKÝmâëôQÒ â#ÝrÏKÞ�ãMÔ�`�Ôræ�$�7Mì� ®Ø´ÏNÞëâKÜKßmÍKØNÓ´çNç*ÔNÔ���ø�*Nò�PNô nçjø�*Kò�PKôÜKäNà´Ü��ÝmâëâNÜMßnÍMØjÓjçjç)ÔjÔ��
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ÊNÖ#ÝrÏKÌ[�4Z�Z�Z�#á ø�*Nò�PNô1�áNÔrì�ÔNá Õ�*�N�1�`Ðñ/`-1#áNÔnì�Ôjá øNøQájÔnì�ÔNá ø�*Kò�PNô)árà´ÜÐÏKÌø�*Kò�PKô/ mçjâKÜKßmÍMØjÓ
ÜNäKàÐÜ��ÝmâíøNø-$�7�Ônì� �Ô���ø�*Kò�PKô/ mç´øNøÈKÜNäMÝnâëø�*Kò�PKô/1�$�7�ÔjÔ�� ø�*Kò�PKô/ mçjø�*Nò�PKô1ÜKäNà´Ü��Ýmâ®ôQÒ â#ÝrÏKÞ�ãMÔ�`�Ônæ�$�7Mì� íØ´ÏNÞ®ø�*Nò�PNô1�$�7�ÔNÔ Ø´ÏKÞ Ó�$mñ�Ý´àÐÌNØ´ÏkßKÝÐØÐñ�ÝÐØMàkãUø�*Kò�PKô1�á ø�*Kò�PNô#æ�$�T��ø�*Nò�PNô nçjø�*Kò�PKô1ÜKäNà´Ü��ø�*Kò�PKô/ mç´ø�*Nò�PKô

ÜKäKÝmâ®øjø/$�7�Ôrì� #Ô��ø�*Nò�PNô nçjøjøÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��#á��#á ø�*Kò�PKô/ Næ��ø�*Nò�PNô nçjø�*Kò�PKô �ÒUàmÊkäMÝnÌ�ãMÔNájÔnæø�*Nò�PNô nçjø�*Kò�PKô �è ÓjéÜKäKÝmâ ÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��rô?9 ø��#áWà´Ü´ÏKÌkæ®Ø´ÏNÞ&à´ÜÐÏKÌNÓjçjçjøKò)è äjÜ´Ï�ãUøMòkæjì� mé&ØÐÏKÞsã ÏkÎÐÌ°ô)Ò âkÝnÏNÞ�ã��rÏ��jæëÎÐÖ,F�$�7�ÔNÔræ��ÊKÖkÝnÏNÌR��2�2�2��ßjÎmÏKÌkÝnÏjÛMÜÝmâëòjçjç)ÔjÔ2ØÐÏKÞ,FjçNç*ÔNÔ6Ø´ÏNÞsã4`ÐçNç*ÔNÔ3ÎÐÖëô)Ò âkÝnÏNÞ�ã��rÏ��jæ�É ç#ì� ðæ[�ÝmâíÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��rô?9 ø��kárà´Ü´ÏNÌ#æ��
Ýmâ&àÐÜ´ÏNÌKÓ*Ò âkÝnÏNÞ�ãMÔ Õ)Ônæ�$�7Mì� ëÎÐÖ®ñNçNç*Ô Ê)Ô%�øNøNç��´ì� ��ÈKÜKàÐÌNØMàëà´ÜmÙkØÐÏMØKà°ßjÎ´÷KÎ®ÜKä�ÙkÜKà ÞKÜ°ä´Ø®âNÜMßnÍMØðàKÝ Ü�(#Ý´àÐÌNÜÈKÜKàjÎNà_�Mä´ÌkÝrÙkÎKà
ÙMÜMàÐÜMà�á2ÜKàÐÌKÎKàf�käÐÌ#ÝWÙ#ÎNà®Ø�WMÎKà�á�ÛMä´ÌkÝrÙkÎKàíÞkÝÐØKà,$�7_�Mä´ÌkÝrÙkÎKàíÞkÝÐØKà ÞKÜ ÙMØjËKÎ*ÒjÒNÒÝmâ®ôQÒ â#ÝrÏKÞ�ãMÔ Õ)ÔnænçNç#ì� íØ´ÏNÞëôQÒ â#ÝrÏKÞ�ãMÔ Ö)Ôræ�$�7Mì� ®Ø´ÏNÞëÕ�*�N�1�`Ðñ-`-1�$�7-�����ÈKÜKà´ØKà°àÐÜÐÙMØ´ÏKØMà°ß´Îj÷NÎ®ÜKä ÊKÜjÖkÝ´ÎÐÞMÎ°ßKÝnÌKØ´ÞMÎëØÐÏKÌNÜMàøNøNçNÕ�*�N1�`mñ/`�1ÜKäNà´Ü�� = nçKò�=�NNô�U�`*è ò�=�NKô�U-`*ÒrÝrÏKÞKÜ�(�ã"=#ænï méøNøNçKØKßÐÌ´ÛMØNä´×jÖKØ�ãUø�*Kò�PKô/ �á =/ �áNÔUÓ�ÔnæÈ��Mä´ÌkÝrÙkÎKàíÞ/�ÐØKàíÞNÜ ÙMØjËKÎÝmâíøNøNçNç*Ônì� �Ô��= nçKò�=�NNô�U�`*è ×NÖKØÐÙ�ÝnÏ*ã ø�*Kò�PNô NæméøNøNçKØKßÐÌ´ÛMØNä´×jÖKØ�ãUø�*Kò�PNô �á =/ �áNÔUÓ�ÔnæÜKäNà´Ü��øjøKç°ØKßÐÌ´ÛMØNä´×jÖKØ�ãUø�*Nò�PKô #á =)áNÔ Ó*ÔnæÜKäNà´Ü��øjøKç*Ônì� �ÔÝmâíøNøNçNç*Ônì� �Ô��Ýmâ!FNçjç)ÔjÔ2ØÐÏKÞ°ò´çNç*ÔNÔg�ß´ØNä´ç/ Ýmâ!FëçjçVÔNÔ�Ø´ÏNÞsãrò�$�7�ÔNÔ3ÎÐÖ&ßÐØKäÐçNç/ Næ��Ýmâíø�*Nò�PNô nçNç*ÔNÔ��ÊKÖkÝnÏNÌR�4L�L�L�káràÐÜ´ÏNÌKÓ*áWà´Ü´ÏKÌ*á âKÜKßmÍMØNÓ�á ø�*Kò�PKô1ÖKÜ´ÌjÛNÖjÏîÔnì� �ÔòjçjÖKÜ*ÒWànÛNå�ãMÔUÎ�ÔNáNÔjÔNáUòkæÝmâ ÙkÜ´Þ#ÝÐÎ´çjç)Ô� �Ô��òjçMàÐÌjÖ�ãmÝnÏNÌ�ãWòkæmï jæÝmâ'`´çjç)ÔjÔ2ØÐÏKÞsãnß´ØNä�$�7- ®ÎÐÖ ÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��rÏ��#árà´ÜÐÏKÌKÓkæjæ��È#Ýnâ°òjçjç)ÔjÔ2ØÐÏKÞëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��KãWô?9 ø#æ��#á ôkæ�$�7óì� ��2ß´ÎÐÏNÌ#ÝrÏNÛKÜÈ)Ô ÞjÛNÖKØÐÏKÌNÜ&äjÎKà
ÛMä´ÌkÝrÙkÎKà®ÑíÞ�mØMàÈjÊKÜjÖKÎðàNÝíäjÎKà
ÛMä´ÌkÝrÙkÎKà®ÑíÞ�mØMàÝmâ®ôQÒ â#ÝrÏKÞ�ãMÔ Õ)Ônæ�$�7Mì� ��WßjÎÐÏNÌ#ÝnÏjÛMÜÝmâ'`�$�7�ÔjÔ��Ýmâðß´ØNä´çjç ��ÝmâíñKçjç)Ô ÊQÔ��6òjçNØÐÙNåÜKäNà´Ü��6ò´ç)Ô� �Ôòjç�`´ïNòÜKäNà´Ü��3ß´ÎÐÏNÌ#ÝrÏNÛKÜÝmâëòjçjç)ÔjÔ��3ß´ÎÐÏNÌ#ÝrÏNÛKÜÈ°ÜKàÐÌNØI�käÐÌ#ÝWÙkØ&àÐÜÐÙMØ´ÏKØÈKÜKàÐÌKÎKàíÑíÛMä´ÌkÝrÙkÎKàíÞkÝÐØKàÝmâ!=Nçjç)Ô # Ô%�ö/ nçKØKßÐÌ´ÛMØNä�ã ø�*Kò�PNô �áNÔ # ÔnæÝmâëö/ �$�7�Ônì� �Ô��òjçMàÐÌjÖ�ãmÝnÏNÌ�ãròMæ´ù�TkæøNøNçkànÛjÙMØj×jÖKØ�ã ø�*Kò�PNô �á��rÞ��#á òkæÜKäNà´Ü��ÊKÖkÝnÏNÌR�nÜjÖjÖMÎÐÖ��káràÐÜ´ÏKÌ)á =)á ø�*Kò�PKô/ ÖKÜ´ÌjÛNÖjÏ Ôrì� #ÔÜKäNà´Ü��øNøNçkànÛjÙMØj×jÖKØ�ãUø�*Kò�PKô �á =)áUòkæÝmâíøNøNçNç*Ônì� �Ô��= nçKò�=�NNô�U�`*è ×NÖKØÐÙ�ÝnÏ*ãUø�*Kò�PNô NæméøNøNçKØKßÐÌ´ÛMØNä´ÞkÝÐØMà#ã ø�*Kò�PNô �á = �áNÔ Ó*ÔnæÝmâíøNø-$�7�Ônì� �Ô��øNøNçjøjø-ÒUàmÊMäMÝnÌ�ãMÔNájÔnæÝmâ'`´çjç)Ôrì�Ô2ØÐÏKÞðä´Ü´Ï�ãUøjø�ænçNçNÑ��øNøNçjøjø-è" méÜKäNà´Ü�� øjøKç´øNøQè ÓjéÝmâðß´ØNä�$�7- ��øNø mçMàmÛ´ÙkØ´×NÖNØ�ãUøjøQá =)á òkæÝmâ'`´çjç)Ôrì�Ô��øjøKç*ÔKè´Ô ï´øNø mï*ÔNáNÔ ï´øNøKï)Ô é)ÔÜKäNà´Ü��
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øjøKç*ÔKè´Ô ï´øNøNï)ÔNáNÔ ïjøNø� nï)Ô é*ÔÜNäKàÐÜ�� øjøKçNØMßmÌjÛKØKäÐ×NÖKØ�ã øNøQá =*áUÓkæÊNÖ#ÝrÏKÌ®ñQá øNø)á Ê)árßÐØKäÝnâsãmßÐØKäÐçNç/ íØ´ÏNÞ®øNø-$�7�Ônì� �Ô2ØÐÏKÞ®ñNçNç*Ô Ê)Ônæ®ÎÐÖ�ãnß´ØNä�$�7- íØ´ÏNÞ®ñKçjç)Ô ÊQÔræ Î´ÖíÊKçjç ��ÊNÖ#ÝrÏKÌ[��h�hMöjö�ká =øjø�(jçKØKßÐÌ´ÛMØNä´×NÖKØ�ãUø�*Kò�PKô �á =)áUÓkæÊNÖ#ÝrÏKÌ®øNø�(Ýnâ%`´çjç)Ôrì�Ô��øNøNç)ÔNèjÔ ïjøjøKï)ÔjáNÔ ïjøjø�(Nï)Ô é)ÔÜNäKàÐÜ��øjøKç*ÔKè´Ô ï´øNø�(Nï)ÔNájÔ ïjøNøNï)Ô é)ÔÜKäKÝmâ,F�$�7�ÔNÔ��Ýnâ,=Nçjç)Ô Þ)Ô6Ø´ÏNÞëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãMÔ # ÔNáràÐÜ´ÏKÌ#æ��ÈjÞ#ÝmØëÖNÜMànÊMÜKßÐÌKÎëØðàÐÜÐÙMØ´ÏKØÈ�PKôjË°Ú´ÛMÜ®ÌNÜ´ÏKÜjÖëâMÎÐÖ´ÙMØjÌKÎ Ù#õ�2ëËëÌNØÐÙNå�ÝmÜ´ÏÈjÈjÏKÜMßÐÜMàNÝmÌKÎ®ÛNÏKØ®âKÜKßmÍKØëÞNÜ®ÖNÜjâNÜjÖNÜ´ÏkßKÝmØøjøKç´ÊMØKàjÎNß´ØÐÏkÎÐÏ�Ý´ß´Ø�ã"F*á��nÞ��ká ø�*Kò�PKô NæÝnâ®ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã���`/�#áWà´Ü´ÏKÌkæ��Ýnâ%`�$�7�ÔjÔ��2à´ÜÐÏKÌjç-`ÐïkàÐÜ´ÏKÌÜNäKàÐÜ��2à´ÜÐÏKÌjç)Ôrì�Ô ïkà´ÜÐÏKÌÝnâ®ø�*Nò�PNô nçNç´ø�*Nò�PKôKÑ°Ø´ÏNÞ%`�$�7�ÔjÔ��ø mçMßjÎnÙKÊKØjÖNØKõ´âKÜKßmÍMØMàkãWâKÜMßnÍMØKõKàmÌKØ´ÏNÞKØjÖ�ã øNø�æ�á âNÜMßmÍMØNõKàÐÌKØÐÏKÞKØjÖ�ãUø�*Kò�PKô NæjæÝnâëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã���8´ï��kárà´Ü´ÏNÌ#æ��Ýnâ®ø� ®ÝnÏ è Ó*á Ñjé�� øjøKçMàmÛ´ÙkØ´×NÖNØ�ã øNøQáNÔ Þ*ÔNáNÔ ï�T*Ônæ
ÜNäMÝnâ°ÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��jì��#árà´ÜÐÏKÌ#æ��Ýnâ®ø� ®ÝnÏ è Ó*á� méD��øjøKçMàmÛ´ÙkØ´×NÖNØ�ã øNøQáNÔ Þ*ÔNáNÔnì�T*Ônæ

ÜNäMÝnâ'=jçNç*Ô # ÔUØÐÏKÞDãUÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ Ù-Ôjárà´Ü´ÏNÌ#æNæ��È�PKôjË°Ú´ÛMÜ®ÌNÜ´ÏKÜjÖëâMÎÐÖ´ÙMØjÌKÎ®ËMõ�2øjøKç´ÊMØKàjÎNß´ØÐÏkÎÐÏ�Ý´ß´Ø�ã"F*á�� # �ká ø�*Kò�PKôKÑkæÜNäKàÐÜ��
è Ø*á åKéjçjÛMä´ÌkÝrÙkØj×jÖKØ�ã"=*á ø�*Kò�PKô NæÝnâóÝnÏNÌ�ãWØkæ�7jÓ°ØÐÏKÞ ÝrÏKÌ�ã"Fkæ�7KÝnÏNÌ�ãrØMæ��ÊNÖ#ÝrÏKÌ[��T�T�T/�#á Ø*á F)á =*á ø�*Kò�PKô �áWà´Ü´ÏKÌÖNÜjÌ´ÛKÖ´Ï Ônì� �ÔÝnâ,=Nçjç)Ô Þ)Ô6Ø´ÏNÞóÝnÏNÌ�ã�F#æ�7�G- ��øjøKç´ø�*Nò�PNô 
ÜNäMÝnâ'=jçNç*Ô ÙQÔ2ØÐÏKÞóÝrÏKÌ�ã"Fkæ�7� ÐÑ���øNøNçjø�*Kò�PKô/ ÜNäMÝnâ ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã���`/�#áràÐÜ´ÏKÌ#æíØ´ÏNÞ®ø�*Nò�PNô nçNç´ø�*Nò�PKôS�� mçKäjÜÐÏ*ã øMòMæÝnâ!� �$´Ñ��i�� nçKÓÜNäKàÐÜ��i�� nç Ýnâ àÐÜ´ÏNÌKÓ´çNç´øMò*è �� néS�òjçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��Mã�8´ï?9Wìjæ�8ÐñKï�#árà´ÜÐÏKÌ#æÝmâëò��Ýnâ°ò*Ò ×jÖMÎmÛNÊ�ã� jæmçNç��rï����ÝnâóÝnÏNÌ�ãWØMßmÌjÛKØKä#ãUø�*Kò�PKô �á =#æNæ�7KÝnÏKÌ�ã�F#æ��ø�*Nò�PNô nçkànÛjÙMØj×NÖKØ�ãUø�*Kò�PKô �ájÔ Ë)ÔNájÔ ï #Ônæ

ÜNäMÝnâóÝnÏNÌ�ãWØMßmÌjÛKØKä�ã ø�*Kò�PNô �á =kæNæ�$MÝrÏKÌ�ã�F#æ��ø�*Kò�PKô/ mçMàmÛ´ÙkØj×NÖNØ�ãUø�*Nò�PKô #áNÔ Ë)ÔjáNÔnì� �ÔnæøjøKçNØMßmÌjÛKØKäÐ×NÖKØ�ã ø�*Kò�PNô �á =*ánÝnÏKÌ�ã"F#æNæÊNÖ#ÝrÏKÌ®øNøÝnâ®øNøNçNç*Ônì� �Ô���ß´ÎÐÏNÌ#ÝrÏNÛKÜÝnâëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��rø:9 ô�#árà´ÜÐÏKÌ#æ®ØÐÏKÞ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��#á4�#á øNø#æ��È��käÐÌ#ÝWÙ#Î®Þ/�ÐØíøNÞÈ��käÐÌ#ÝWÙ#ÎNà ÙMÜMàÐÜMà�áQ�Mä´ÌkÝrÙkÎKà!G
ÙkÜKà´ÜKà�á2Ø_�käÐÌ#ÝWÙ#ÎNàíÞKÜ
ÙkÜKà�á â#ÝrÏMØNäëÞNÜ ÙkÜKàÈjÕjø´ÙKÊ)á Õ´ø-GmÙKÊQá ø´Ù-á Õjø´Ù-á øjÙQá3ØíÊNÖ#ÝrÏ#ßNÝnÊ#Ý´ÎNà®ÞNÜ°äNÎNà
ÊKÖ���(kÝrÙkÎKà!G
ÙkÜKà´ÜKàÝnâ®ÏkÎÐÌsãWÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã���8´ÞjïNÞ�5/ �6�#áràÐÜ´ÏKÌ#æ®Î´ÖëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��nÞ�5/ �6�8´ÞNï��kárà´Ü´ÏKÌkæNæ��È��käÐÌ#ÝWÙ#ÎNà,<íÞ#ÝmØMà�á=NÓjçj×NÖNØÐÙ�ÝnÏ�ãmà´Ü´ÏNÌ#æ×jÖKØ´çKò�=�NNô�U�`*è =KÓ´éÝnâ®øNøNçNç*Ônì� �Ô��øjøKçNØMßmÌjÛKØKäÐ×NÖKØ�ã ø�*Kò�PNô)á ×NÖNØ*áUÓkæÝnâëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��Mã48´ï&9WìNæ�5- �6�8´Þjï��#áràÐÜ´ÏKÌ#æ��ÖNØ # õMÝrÏNÊjÛKÌ�ã��mÜjÖjÖMÎ´Ö#ìmØjâkàÐÞNØMàÐÞNâ�jæßÐØ´ÏNÌNçNÓ2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã��KãUø:9 ôkækã48´Þjï#æ�5/ �6�#áràÐÜ´ÏKÌ#æÝnâ®ÏkÎÐÌ,2D�Ýnâ®ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��nÕ��#áWà´Ü´ÏKÌkæ��Ýnâ®ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��rÊ��#áWà´Ü´ÏKÌkæ\�Ýnâ,=KÓ´çNçNÓ��2ß´ØÐÏKÌjçKÓëÈjÈNâkÝnÏKØKä®ÞNÜKäíÞkÝÐØÜNäKàÐÜ��
ßÐØ´ÏNÌNçNÑ=NÓjç*Ô Þ*ÔÈjâ#ÝrÏðÞNÜðàÐÜÐÙMØ´ÏKØ*á6âkÝnÏ°ÞNÜðàKÝn×MäjÎ�á�â#ÝrÏMØNä®ÞNÜKäíÞ/�ÐØÜNäKàÐÜ��ÖNØ # õMÝrÏNÊjÛKÌ�ã��mÜjÖjÖMÎ´Ö°Ï��jÙMÜjÖKÎíÊMÎKàNÝnåMäjÜmÙkÜÐÏKÌKÜ�rï!à´ÜÐÏKÌkæ=NÓjçNò�=�NKô�U-`�è =KÓjéÈMß´ØKàjÎ®ÜKäNà´ÜíÏkÎ ÞKÜÐåMÜ°ÎKßnÛKÖjÖ#ÝnÖ°â#ÝrÏMØNä®ÞNÜëØ�WkÎNà�ÒjÒNÒjÒ�àÐÜjÖ/�ÐØíÛNÏ°ÜjÖjÖMÎÐÖÜNäKàÐÜ��
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ÝmâíÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��WÊ��#áràÐÜ´ÏKÌ#æd�ßÐØ´ÏNÌNç�GÝnâ,=KÓ�7´ç�L��È��Mä´ÌkÝrÙkÎKàíÞKÜ°àKÝn×MäjÎ�á6âkÝnÏKØKä´ÜMàíÞNÜëØ�WkÎ=KÓ´çKò�=�NNô�U�`*è =NÓkì� méÜNäKàÐÜ��=KÓ´ç)Ô Þ)ÔÜKäNà´Ü��=KÓ´çKò�=�NNô�U�`*è =KÓjéÈ��Mä´ÌkÝrÙkÎKà
ÙMÜMàÐÜMà�á×NÖNØjçNò�=�NKô�U-`�è ×NÖNØÐÙ�ÝnÏ*ã øNø�æméøNøNçKØKßÐÌ´ÛMØNä´ÞkÝÐØMàkãUøNøQá ×jÖKØ*áNÔ Ó*ÔnæÊKÖkÝnÏNÌ°×jÖKØ�á øjøQáWß´ØÐÏKÌÝmâíøNøNçNç*Ônì� �Ô��6ÖNÜjÌ´ÛKÖ´Ï Ônì� �ÔÊKÖkÝnÏNÌR�� � ��#á øNøÝmâ°äjÜÐÏ*ã øNø#æ�$�7jÑ>�øNøNçjøjøKï*ÔNájÔ ï´øNøÊKÖkÝnÏNÌëøjøQá =KÓ�á��4G�G/�øNøNçjøjø-ÒUàmÊMäMÝnÌ�ãMÔjáNÔnæÝmâ!=KÓ�$�7�Ô Þ*Ô��øNøQè Ó´éNçNØMßmÌjÛKØKä´×NÖNØ�ãUøNøQè Ójé)á =KÓ*áUÓMæøNøQè� néNçNØMßmÌjÛKØKä´×NÖNØ�ãUøNøQè� mé)á =KÓ*áUÓMæ
Ýmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��nô��#áràÐÜ´ÏKÌ#æ��øjøKç´øNøQè Ó´éøjøKç´øNøNï)ÔjáNÔ ïkàmÛjÙMØj×NÖKØ�ãUøNøQá =KÓ*áNÔ ï)Ô ïMàÐÌNÖ�ãnß´Ø´ÏKÌkæNæÜKäNà´Ü�� øjøKç´øNøQè� néøjøKçMàmÛ´ÙkØ´×NÖNØ�ãUøNø)á =KÓ*ájÔnì�Ô ïMàÐÌNÖ�ãnß´Ø´ÏNÌ#æNæmï*ÔNáNÔ ï´øNøÜKäKÝmâ,2��Ýmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��nô��#áràÐÜ´ÏKÌ#æ��øNøNçkàmÌKØÐÏKÞNØjÖKõ´âKÜMßnÍMØ�ãUø�*Kò�PKôkæmï)ÔNájÔ ïkànÛjÙkØj×jÖKØ�ãUøjøQá ×NÖNØ*áNÔ ï*Ô ï�2QÒ ×NÖMÎÐÛjÊ*ãrÑkæjæÜKäNà´Ü�� øNøNçkànÛjÙMØj×jÖKØ�ã øNøQá ×jÖKØ*áNÔrì�Ô ï�2)Ò ×NÖKÎÐÛNÊ*ãWÑkæNæmï*ÔNáNÔ ïMàÐÌKØ´ÏNÞKØjÖMõÐâKÜMßmÍKØ�ãUø�*Nò�PKô#æÝmâ°äjÜÐÏ*ã øNø#æ�7�Z&��øjøKç��è��nï´øNøNï��né�Ýmâ°äjÜÐÏ*ã øNø#æ�$´ÑðØÐÏKÞ®øjø/$�7�Ôrì� #Ô��ÊKÖkÝnÏNÌëøjøQá4�� � � � � � � � � � ��kárà´Ü´ÏKÌÖKØ # õKÝnÏjÊNÛNÌ�ãmæÈNÖNÜjÌ´ÛKÖ´Ï Ônì� �ÔÊNÊNçKÜ�(NÌjÖKØjÜjâNÜMßmÍKØMà#ãUøjø�æÝmâ°äjÜÐÏ*ã ÊNÊ#æmçjçKÑðØÐÏKÞëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã���1�9 ø:9 ô&9jè4�#áWà´Ü´ÏKÌkæ��ÊKç)èjÔjÔNájÔNÔ éØjçj×NÖNØÐÙ�ÝnÏ�ãUÊjÊ-è Ó´é#æÝmâëØjçjçKÓ��ÊQè Ó´éNçjâKÜKßmÍKØKõKàmÌKØ´ÏKÞKØ´Ö�ãUÊNÊQè Ójé#æåKçj×NÖNØÐÙ�ÝnÏ�ãUÊjÊ-è� né#æÝmâíåKçjçKÓE��ÊQè� néNçjâKÜKßmÍKØKõNàÐÌKØ´ÏKÞNØjÖ�ãUÊjÊ-è� mékæÝmâëØ�7må?��Øjç´åØjçNò�=�NKô�U-`�è Ø´éÝmâíÊ-è ÓjéjçNç*ÔNÔ��Ê-è ÓjéjçKØKßÐÌ´ÛMØNä´×NÖNØ�ãUÊNÊQè Ójé)áUØ�áUÓkæÊ-è ÓjéjçjÊjÊ-è Ójé)ÒWàmÊMäMÝmÌ�ãKÔNáNÔnæ�è ÓjéÝmâíÊ-è" méjçNç*ÔNÔ��ÊNÊQè� néNçNØMßmÌjÛKØKä´×jÖKØ�ãUÊjÊ-è� mé)á Ø*áUÓkæÊNÊQè� néNç´ÊNÊQè� néQÒWànÊkäMÝmÌ�ãMÔNáNÔnæÝmâ°äjÜÐÏ*ã ÊNÊQè� né#ænçNçKÑ���ÊQè� néNç´ÊNÊQè� néQè� néÜKäNà´Ü��ÊQè� néNç´ÊNÊQè� néQè ÓjéÝmâíÊ-è Ójé�7ÐÊQè� né&�ÊKÖkÝnÏNÌëøjøQá ÊNÊ)áràÐÜ´ÏNÌ)á Õ�*�N�1�`mñ/`-1�á ø�*Kò�PNô1ÖKØ # õKÝnÏjÊNÛNÌ�ãKÔUÜjÖjÖMÎ´ÖNÞjâKØjÞ)ÔnæÖKÜ´ÌjÛNÖjÏëøNø

ÞKÜ´â°ÜMànÊMØNäjØÐåKÖNØ�ãWØkæ��ÈNÞNÜjÌNÜMßmÌKØ&àNÝ ØëÜKà
ÛjÏMØíÊKØKä´Ø´åNÖKØëÞNÜjê´ÛMÜNä´êNÜ[ íàKÝ äNÎ®ÜKà�á3àNÝ�ÏMÎ®Ó)ÒÈ°ÜKàÐÌNÜ Ù/
´ÌMÎÐÞMÎíÊKÜjÖÐÙ�ÝnÌKÜ°ØNä´×´ÛNÏMÎKà°ßÐØjÖNØMßmÌKÜ´ÖkàíÚjÛKÜíÏkÎëàjÎmÏ&äjÜ´ÌNÖNØMàÈ°ÜÐÏKÌjÖKÜ,Y/ jì�Y�L*á+ ÐÑ�Gkì� ÐÑ�L*á� �L- Nì� �Y/ #á6ÊMÜ´ÖMÎ ÏMÎ
ÙkÜðÝnÏjÊkÎÐÖNÌNØ&àmÛKÜKä´Ü´Ïóà´Ü´ÖóàÐÜ´ÊKØjÖNØjÞKÎ´ÖNÜMàÝmçNÓåKç/ # Í#Ý´ä´ÜóÝ�$Nä´Ü´Ï�ãrØMæíØ´ÏNÞ®åKçjç ��Ýmâ ÎÐÖNÞ�ãrØ*èrÝné#æ�$�L�<�� åKçNÓÝmçkÝmï/ ÖKÜ´ÌjÛNÖjÏëå
ÞKÜ´â°ÜMàrÙkØ´ËjÛkàNßnÛkä´Ø�ãmßNæ��ß´ØKàÐÌNÜKäjäjØÐÏkÎÐçQèjÔ ý)ÔNáNÔ þ)ÔNáNÔrÿ�ÔNáNÔ���ÔNáNÔ �)ÔNáNÔ �*Ô éÈëÞNÜjê´ÛMÜNä´êNÜ°ÓðàNÝ ÜKäëß´Ø´ÖKØKßÐÌNÜjÖóß
ÏMÎ®ÜKà�ÙkØ´Ë��kàNßnÛkä´Øîá�ÓëÜÐÏóßÐØMà´Î°ßjÎmÏKÌjÖKØ´Ö#ÝÐÎ°ÜKäëß´Ø´ÖKØKßÐÌNÜjÖðÜÐÏ®Ù�ÝrÏ��kàNßnÛkä´ØÝmâoãMÔ ô)Ôj$´çMß�$Ðç)Ô ü*ÔræëÎÐÖsãnß°ÝnÏ&ß´ØKàÐÌNÜKäjäjØÐÏkÎMæ��6ÖKÜ´ÌjÛNÖjÏ&Î´ÖjÞ�ãnßKænï�GjÑÜKäNà´Ü���ÖNÜjÌ´ÛKÖ´Ï&Ó
ÞKÜ´â&ßjÎmÏKêÐÙ�ÝrÏNÛkà#ãWØkæ��×MäjÎÐåKØKäI��*���NNôåKç*ÔNÔâMÎÐÖóÝëÝrÏ°ÖNØ´ÏN×KÜ�ãnä´Ü´Ï�ãrØkæjæ��ÝmâíÏkÎÐÌsãrØ*èrÝné!ÝrÏ'��*���NNô#æ��ÖKÜ´ÌjÛNÖjÏîÔNÔßÐçNÜMàrÙkØ´ËjÛkàNßnÛkäjØ�ãrØ)èrÝné#æÝmâðß�$�7jÓ��åKç´åKïMßmÍNÖ�ãnßKæ



8 � 8 ÍnÎ,Ï	Ð;ÑS÷ Ò Ó0øóÆ

ÜNäKàÐÜ��åNçjåNïKØ*èrÝnéÖNÜjÌ´ÛKÖ´Ï°å
ÞNÜjâ&à´ÎNä´Ø´ÊKØjÖ�ãrØ- �áUØNÑ�á å� �á åMÑkæ��ÈÐÙ�ÝrÏ� �ÙMØ�(/ �á�Ù�ÝnÏ �á ÙkØ�(KÑÌjÖNË��Ýnâ®ÏkÎÐÌ�ãjãÐÝrÏKÌ�ãrØjÑkæ�$MÝrÏKÌ�ãUå NæNæ´ÎÐÖVãÐÝrÏKÌ�ãrØ- Næ!7KÝnÏNÌ�ã åMÑMæNæjæ��ÖNÜjÌ´ÛKÖ´ÏR ÜNäKàÐÜ���ÖNÜjÌ´ÛKÖ´Ï&ÓÜ�(kßÐÜ´ÊNÌ&�ÊNÖ#ÝrÏKÌðØ- �á ØNÑ�á å �á åMÑÖNÜjÌ´ÛKÖ´Ï&Ó
ÞNÜjâ&ßÐØjÖj×KØ´â#Ý´ßmÍ�ãWÞ#æ��âjçMÎmÊMÜÐÏVãUÞ)ájÔ Ö*Ônæ)´çNâ)Ò ÖNÜNØ´ÞMäKÝnÏMÜ�ãÐæ2jçQè éö´çQè é

# Í�ÝÐäjÜ,)��2jç�2jï�)*ÒWànÊkäKÝmÌ�ãKÔ�@NÔnæ)´çNâ)Ò ÖNÜNØ´ÞMäKÝnÏMÜ�ãÐæâKÎ´ÖóÝ®ÝnÏ'2��ûNç#Ý�ÒWànÊkäKÝmÌ�ãMÔ ç*ÔnæûQè Ó´éNçjÖKÜ*ÒWànÛNå*ãKÔ"8KàÐï*ÔNáNÔNÔjá û-è Ó´é#æ
ö*Ò ØÐÊNÊKÜ´ÏNÞ�ã û-è Ó´é#æâ)ÒWß´äNÎNà´Ü�ãÐæÖNÜjÌ´ÛKÖ´Ï&ö

ÞNÜjâ&ßÐØjÖj×KØKàKÝrÏkÎmÏ�ÝrÙ#ÎNà#ãWÞ#æ��âjçMÎmÊMÜÐÏVãUÞ)ájÔ Ö*Ônæ)´çNâ)Ò ÖNÜNØ´ÞMäKÝnÏMÜ�ãÐæ2jç�5�6ö´çQè é�NçKÓ2/ mç�5�62NÑjç�5�6# Í�ÝÐäjÜ,)��)´ç�)*ÒWàmÌNÖkÝnÊ�ãÐæö´ç�)*ÒWànÊkäKÝmÌ�ãMÔðÔræÝnâ,2NÑ)Ò ÍMØKàjõ��MÜ´Ë�ãrö)è Ójé#æ���Nç 2NÑ)è ö)è ÓjéjéNç�2KÑ)è ö)è ÓjéjéNïQè ö*è� méNïNö)è ÑjéjéÜNäKàÐÜ��Ýnâ!�NçNç/ ��âKÎ´ÖóÝ®ÝnÏ'2/ �Ò �MÜ´ËkàkãÐæ��2QèWÝméjçQè 2 �èrÝméjéNïQè 2NÑ)è 2 �èrÝméNéjé�NçKÓ2/ mç�5�62NÑ)è ö)è ÓjéjéNç)è ö)è" méNïKö*è ÑjéNé2/ �è ö)è" méjïKö*è ÑjéjéNçKö)è Ójé)´çNâ)Ò ÖNÜNØ´ÞMäKÝnÏMÜ�ãÐæâ)ÒWß´äNÎNà´Ü�ãÐæÖNÜjÌ´ÛKÖ´Ï*ã�2#æ
ÞNÜjâëâNÜMßnÍMØKà´Ü´×�ã��#æ��ÝnâðäjÜÐÏ*ã��#ænçNç�L��Q�Nç��Nï*ÔUÓ- �ÔÝnâðäjÜÐÏ*ã��#ænçNç�Z&�Q�Nç��Nï*ÔUÓ- �ÔÝnâðäjÜÐÏ*ã��#æ�$�7���� ÖKÜjÌjÛNÖjÏsì� ÌjÖNË�� ÖNÜjÌ´ÛKÖ´Ï!ßÐØKä´Ü´ÏNÞKØ´ÖQÒ Ì#ÝrÙkÜ´×´Ù)ãkèWÝnÏKÌ�ã��Qè Ó�� ZNé#æ�árÝnÏKÌ�ã��Qè Z&� Ljé#æ�árÝnÏKÌ�ã"�Qè L�� �jé#æ�á Ó*áUÓ*á� mé#æÜ�(kßÐÜ´ÊNÌ&��ÖNÜjÌ´ÛKÖ´ÏoìÐÑ
ÞNÜjâ®ñ#ÝjàmÌKØÐÏ#ßNÝÐØÐñ�ÝÐØMàkãUøMÜMßnÍMØ/ �á�øMÜKßmÍKØNÑMæ���È®ñKÜjÌNÜjÖÐÙ�ÝrÏMØðäjØ°ß´ØÐÏKÌkÝmÞNØjÞ°ÞKÜíÞ�mØMàíÜ´ÏNÌNÖNÜðä´ØMà ÞKÎKà âNÜMßnÍMØKà°àNÝrÙNÊkä´ÜMà�ÒÈ°ØNä´×KÎ´ÖkÝmÌÐÙ#Î®ÞkÝjàÐÜ�WKØjÞKÎ®ÊMÎ´Öëô�a�N-`�NNôÈ,�NØ®êNØjÖkÝÐØÐåkä´Üðò®Ø�WMØ´Þ#ÝnÞKØ®ÊMÎ´ÖðäjÎNä´Ø)Ò�ñMÜ ÙkÎ´ÞKÎíÚjÛKÜëÜKäíÖNÜMànÛkäÐÌKØ´ÞMÎðà´Ü´ÖKØ�k�$´Ó&àKÝ3øMÜKßmÍKØ/ �7Ðø�*Kò�PNôKÑÈjÌNÖjË&�

Ýnâsãnä´Ü´Ï�ãUøKÜMßnÍMØ- Næ�$�7��&Î´Ö°äjÜÐÏ*ã øMÜKßmÍKØNÑkæ�$�7��kæ��ÖNÜjÌ´ÛKÖ´Ï Ônì� �Ôò´ç Ýnâ®øMÜKßmÍKØ/ çjç®øKÜMßnÍMØjÑ��ÖNÜjÌ´ÛKÖ´Ï&ÓÜNäKàÐÜ��Ýnâ®øKÜMßnÍMØ- !7
øMÜKßmÍKØNÑ�� ÈjÕMÎmÏMÜëÜ´ÏëøKÜMßnÍMØ- ®ä´Ø Ù/	KàëßmÍ#ÝmÚ´Û�ÝnÌKØ*Òò´ç#ì� øKÜMßnÍMØNõ´ô´Û�(°ç®øKÜMßnÍMØ- øKÜMßnÍMØ- ç®øKÜMßnÍMØjÑøKÜMßnÍMØjÑëç®øKÜMßnÍMØNõ´ô´Û�(ô´ÏkÎ� 
çóÝrÏKÌ�ãUøKÜMßnÍMØ- �è�� ZNé#æúKÜMà� 
çóÝrÏKÌ�ãUøKÜMßnÍMØ- �è Z�� Ljé#æñ#ÝÐØ- 
çóÝrÏKÌ�ãUøKÜMßnÍMØ- �è L�� �jé#æô´ÏkÎ´Ñ®çóÝrÏKÌ�ãUøKÜMßnÍMØjÑ)è�� ZNé#æúKÜMàÐÑ®çóÝrÏKÌ�ãUøKÜMßnÍMØjÑ)è Z�� Ljé#æ
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ñ#ÝÐØjÑ®çóÝrÏKÌ�ãUøKÜMßnÍMØjÑ)è L�� �jé#æÝnâ®ÏMÎ´Ìsãjã� �Y�TjÓ�$ÐôjÏMÎ- �$´ÑNÓ�G��Mæ®Ø´ÏNÞsã� �Y�TjÓ�$ÐôjÏMÎjÑ�$´ÑNÓ�G��kæNæ��ÖNÜjÌ´ÛKÖ´ÏVãNãUôjÏMÎjÑMìmô´ÏkÎ� Næmï/ Næ´ù�G�L�<KùjòÝnâ®úKÜMà� !$
úMÜKà´Ñ��ñ�ÝnâNô´ÏkÎíçëô´ÏkÎ´Ñóì�ôjÏMÎ- Ýmâíñ�ÝmØ/ I$´çíñ�ÝmØNÑ��ñ#Ýmâ´úMÜKàíçíúMÜKà´Ñ&ì�úKÜMà� ñ#Ýmâ´ñ�ÝmØëçíñ�ÝmØNÑ&ì�ñ#ÝÐØ- ÜKäNà´Ü��ñ#Ýmâ´úMÜKàíçíúMÜKà´Ñ&ì�úKÜMà� ëì, úKÜMà çíúMÜKà´Ñ&ì! ãUÕNÖkÝrÙMÜjÖ´ñ�ÝmØ*á3òjØ´ÏNÌjñ#ÝÐØKàÐÞNÜKäÐúKÜMàKæíç Ù#ÎmÏKÌ´ÍKÖNØ´ÏN×KÜ�ãWôjÏMÎjÑ*á úKÜMàKæñ#Ýmâ´ñ�ÝmØëçëòNØÐÏKÌ´ñ�ÝmØMàmÞKÜNäÐúMÜMà&ì3ñ�ÝmØ/ 
ïíñ�ÝmØNÑÜNäMÝnâ®úMÜKà� I7 úKÜMàÐÑ��ñ�ÝnâNô´ÏkÎíçëô´ÏkÎ´Ñóì�ôjÏMÎ- ëì! Ýmâíñ�ÝmØ/ I$´çíñ�ÝmØNÑ��ñ#Ýmâ´úMÜKàíçoã� mÑ&ì�úKÜMà� Næ
ï®úKÜMàÐÑñ#Ýmâ´ñ�ÝmØëçíñ�ÝmØNÑ&ì�ñ#ÝÐØ- ÜKäNà´Ü��ñ#Ýmâ´úMÜKàíçoã� mÑkì�úMÜKà� jæ ïíúMÜKà´Ñ&ì! Ýnâ®úKÜMàÐÑ%$�7% ��úMÜKà ç®úKÜMàÐÑ&ì, ãWÕjÖ#ÝWÙkÜ´Öjñ#ÝÐØ�á3òNØÐÏKÌ´ñ�ÝmØMàmÞKÜNäÐúMÜMàNæíçíÙkÎÐÏNÌjÍNÖKØÐÏK×NÜ�ãUôjÏkÎjÑ�á úMÜMàNæÜNäKàÐÜ��È,*MàíÜNä
ÙkÜKà ÞKÜ®Ü´ÏKÜjÖKÎ*ÒúMÜKà ç3 mÑôjÏMÎíçëô´ÏkÎ´Ñ&ì, ãWÕjÖ#ÝWÙkÜ´Öjñ#ÝÐØ�á3òNØÐÏKÌ´ñ�ÝmØMàmÞKÜNäÐúMÜMàNæíçíÙkÎÐÏNÌjÍNÖKØÐÏK×NÜ�ãUôjÏkÎ�á úMÜMàKæñ#Ýmâ´ñ�ÝmØëçëòNØÐÏKÌ´ñ�ÝmØMàmÞKÜNäÐúMÜMà&ì3ñ�ÝmØ/ 
ïíñ�ÝmØNÑÜNäKàÐÜ�� ÈíúMÜKà� 
çNçíúMÜKà´ÑÝmâíñ�ÝmØ/ I$´çíñ�ÝmØNÑ��ñ#ÝmâjôjÏMÎ®ç®ôjÏMÎjÑ&ì
ô´ÏkÎ� ñ#Ýmâ´úMÜKàíçëÓñ#Ýmâ´ñ�ÝmØëçíñ�ÝmØNÑ&ì�ñ#ÝÐØ- ÜKäNà´Ü��ñ#ÝmâjôjÏMÎ®ç®ôjÏMÎjÑ&ì
ô´ÏkÎ� ëì, ñ#Ýmâ´úMÜKàíçX � Ýnâ®úKÜMàÐÑ%$�7% ��úMÜKà ç®úKÜMàÐÑ&ì, ôjÏMÎíçëô´ÏkÎ´ÑÜNäKàÐÜ��È,*MàíÜNä
ÙkÜKà ÞKÜ®Ü´ÏKÜjÖKÎ*ÒúMÜKà ç3 mÑôjÏMÎíçëô´ÏkÎ´Ñ&ì, ãUÕNÖkÝrÙMÜjÖ´ñ�ÝmØ*á3òjØ´ÏNÌjñ#ÝÐØKàÐÞNÜKäÐúKÜMàKæíç Ù#ÎmÏKÌ´ÍKÖNØ´ÏN×KÜ�ãWôjÏMÎ�á úMÜKàKæñ#Ýmâ´ñ�ÝmØëçëòNØÐÏKÌ´ñ�ÝmØMàmÞKÜNäÐúMÜMà&ì3ñ�ÝmØ/ 
ïíñ�ÝmØNÑÝnâsãUôjÏMÎ- I$�7íô´ÏkÎ´Ñkæ Ø´ÏNÞóÝjà´äjÜjØ´Ê�ãWô´ÏkÎ´Ñkæ®ØÐÏKÞsã úMÜKà� 
çNç®úKÜMàÐÑkæ Ø´ÏNÞsãUúKÜMàÐÑ%7íÑkæ��òNØÐÏKÌjôjÏMÎKà�F#Ý´àKÝÐÜKàÐÌMÎKà®ç°äjÜjØ´ÊNÞKØ´ËkàkãWô´ÏkÎ- �á ôjÏkÎjÑMæíï3 >È´ÊkÎÐÖNÚ´ÛMÜ®ÍKØjËëÚ´ÛMÜðß´ÎÐÏNÌKØ´Ö°ÌNØÐÙNå�Ý�
´Ï&Ø®ô´ÏkÎ´Ñ)ÒÜNäKàÐÜ��òNØÐÏKÌjôjÏMÎKà�F#Ý´àKÝÐÜKàÐÌMÎKà®ç°äjÜjØ´ÊNÞKØ´ËkàkãWô´ÏkÎ- �á ôjÏkÎjÑMæÈKäMÝrÏMÜjØ&àNÝm×´Û�ÝmÜ´ÏNÌKÜëÞKÜKàNß´ÎmÙMÜ´ÏNÌKØjÞNØëÊkÎÐÖðäNÎ´ØKäòjØ´ÏNÌjñ#ÝÐØKàmúKÜMà®çëÓ ÈKòjØKäNßmÛMäjØÐÏKÞMÎ°äjØðànÛjÙMØ®ÌMÎÐÌKØNä®ÞNÜ®Þ�mØMà Ú´ÛMÜíÍKØjË°ÜÐÏ&äjÎKà�ÙMÜMàÐÜMàíÞNÜ®ÞkÝmâNÜjÖNÜ´ÏkßKÝmØ)ÒÝnâ®ñ#ÝmâjôjÏMÎ®çNç®ôjÏMÎjÑ&ì
ô´ÏkÎ� ��ôjÏMÎíçëô´ÏkÎ´ÑÜNäKàÐÜ��ôjÏMÎíçëô´ÏkÎ´Ñ&ì, âKÎ´ÖóÝ®ÝnÏëÖKØÐÏK×NÜ�ã� �á ñ�ÝnâjúMÜMàmï Næ��úKÜMà çíúMÜKà� nï#ÝÝnâ®úMÜKà!7% mÑ��úMÜKà ç®úKÜMà°ì! ÐÑãUÕNÖkÝrÙMÜjÖ´ñ�ÝmØ*á3òjØ´ÏNÌjñ#ÝÐØKàÐÞNÜKäÐúMÜKàKæíç Ù#ÎmÏKÌ´ÍKÖNØ´ÏN×KÜ�ãWôjÏkÎ�á6úMÜKàKæòjØ´ÏNÌjñ#ÝÐØKàmúKÜMà®çëòNØÐÏKÌ´ñ�ÝmØMànúMÜMàíï°òjØ´ÏNÌjñ#ÝÐØKàÐÞNÜKäÐúKÜMà
òjØ´ÏNÌjñ#ÝÐØKàíç'G�L�<°ù
ñ�ÝnâNô´ÏkÎ®ïëòNØÐÏKÌjôjÏMÎKà�F#Ý´àKÝÐÜMàmÌMÎKà®ïëòNØÐÏKÌ´ñ�ÝmØMànúMÜKà®ï®ñ#Ýmâ´ñ�ÝmØÖNÜjÌ´ÛKÖ´Ï&òjØ´ÏNÌjñ#ÝÐØKàjù´ò

ÞKÜ´âëâKÜKßmÍNÖKÜ´â�ãU×NÖNØ´ÏkÎ�á ø�*Kò�PKô1�á Õ�*�N�1�`Ðñ/`-1�á ø�*Kò�PNô#æ�������ÐÎmåKÌkÝÐÜÐÏMÜðäjØ®âNÜMßnÍMØ®ÞKÜíÖKÜ´âKÜ´ÖKÜÐÏ#ßNÝÐØðØ ÊMØ´ÖNÌkÝmÖëÞKÜ®âNÜMßnÍMØKàíËNØëØ´ÏKØKäKÝ��NØjÞNØMà�����ÈN×KäNÎmåMØNäíø�*Nò�PNô1#á Õ�*�N1�`Ðñ-`-1�á ø�*Kò�PKôà´ØNäMÝnÞKØ´ç)ÔjÔÝmâ ×NÖNØ´ÏMÎ´çjç)Ô Þ)Ô%�Ýmâíø�*Nò�PNô1�$�7�ÔNÔX�Uà´ØNäMÝnÞKØ´çëø�*Nò�PNô1ÜKäNà´Ü��WàÐØKäKÝmÞNØjç)ÔjÔ
ÜKäNà´Ü��ÝnâëÕ�*�N1�`mñ/`�1�$�7�ÔNÔ��ôNçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãMÔ"��8*èUù#ãkè"��á éNï#æ�á"�#ãkè"��á éNï-�Mæ���8´éMù���ÔNá Õ�*�N�1�`Ðñ/`-1jæÕNç)è éÝmâíÏkÎÐÌëô&�ÊKÖkÝnÏNÌ°Õ�*�N1�`mñ/`�1ÖKØ # õKÝnÏjÊNÛNÌ�ã��mÜjÖjÖMÎ´ÖNÖjÖNÖNÖXG/�jæà´ØNäMÝnÞKØ´çNÕ�*�N1�`Ðñ-`-1ÜKäNà´Ü��Ýnâëô)Ò ×jÖMÎmÛNÊ�ã� jæ��ÕQÒ Ø´ÊjÊMÜÐÏKÞ�ãWô)Ò ×NÖKÎÐÛNÊ*ã� NæNæÝnâëô)Ò ×jÖMÎmÛNÊ�ãrÑMæ��
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Õ)Ò ØÐÊNÊKÜ´ÏNÞ�ãUôQÒ ×NÖKÎÐÛNÊ*ãWÑkæNæ
Ýnâðä´Ü´Ï�ãWÕkæmçjç ���àÐØKäKÝmÞNØjçjÕQè ÓjéÜNäKàÐÜ��Ýnâ ÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãUø�*Kò�PKô)á Õ�*�N�1�`mñ/`-1Næ��Õ)Ò ÖNÜÐÙkÎ´êNÜ�ã ø�*Kò�PKô#æàÐØKäKÝmÞNØjçjÕQè ÓjéÜNäKàÐÜ��ÝnâëÕQè Ójé)è Ó�� L´éNçjçjø�*Kò�PKôQè Ó�� Ljé&�Ýmâ®ÕQè" mé)è Ó�� L´éQÉ ç´ø�*Kò�PNôQè Ó�� LjéS�àÐØKäKÝmÞNØjçjÕQè" méÜKäNà´Ü�� àÐØKäKÝmÞNØjçjÕQè ÓjéÝnâ°ò�=�NKô�U-`�ÒrÝrÏKÞNÜ�(�ãW×jÖKØ´ÏkÎKæ�$´ç�L��à´ØNäMÝnÞKØ´çkß´ÎmÙNÊkäjÜjÌNØjâKÜMßnÍMØKõ´ÞkÝm×#ÝmÌKÎKà#ãmàÐØKäMÝmÞNØ*á ø�*Nò�PKô#æÜNäKàÐÜ��2àÐØKäKÝmÞNØjç´ø�*Nò�PKô1ÖNÜjÌ´ÛKÖ´Ï!à´ØNäMÝnÞKØ

ÞNÜjâ°Ü�(NÌjÖKØjÜjâNÜMßnÍMØMà#ã��#æ��ÈMà´Ü°ä´ÜíÊMØKà´ØíÛjÏMØðßÐØjÞNÜ´ÏKØ&ßjÎmÏðÑ®âNÜMßnÍMØKà°àÐÜ´ÊKØjÖNØjÞNØMà ÊkÎÐÖVÔNájÔ�ËëÞNÜjê´ÛMÜNä´êNÜëÛjÏMØ°äKÝjàmÌKØ(jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ãMÔ"��èUù�ãMÒUù��Mæ#á�5/ �6�ãkÒUùMænéMù���Ôjá �#æØ´çQè éÝnâ,(&�âKÎ´ÖóÝëÝrÏ'()Ò ×jÖMÎmÛNÊkà#ãmæ��ÝnâðäjÜÐÏ*ãmÝNæ�7�Z>�ØjïjçQèWÝméÝnâ°ØjçjçQè é&� Øjç)è �jéÖNÜjÌ´ÛKÖ´Ï&Ø
ÞNÜjâ®ÛMä´ÌkÝrÙMØj×jÖKØ�ãW×NÖKØ�á ø�æ��ÈjÞKÜ´êjÛKÜKäÐêKÜëÛjÏMØëäMÝ´àÐÌNØ&ß´ÎÐÏ&ä´ØI�käÐÌ#ÝWÙkØ®×NÖNØ´ÏjÛkä´ØjÖkÝmÞKØ´ÞðËðä´Ø®×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞ!ànÛNÊKÜjÖkÝ´ÎÐÖëÊMØ´ÖKØ°äjØKà®ÎÐÊKÜjÖNØMßNÝ´ÎmÏMÜKàÌjÖNË�� ÙMØ�(jç#ì� ànÛNÊNç)Ô Ë)ÔÝnâ ×jÖKØ´çNç*Ô ÙQÔ���ÙkØ�(Nç/ ÐÑÜNäMÝnâ°×jÖKØ´çNç*Ô Ì*Ô%��ÙMØ�(jç�ZÜNäMÝnâ ×jÖKØ´çNç*Ôrß�Ô���ÙMØ�(jç�GÜNäMÝnâ°×jÖKØ´çNç*ÔUÜ�Ô%��ÙMØ�(jçKÑÜNäMÝnâ°×jÖKØ´çNç*Ô �*Ô%�ÙMØ�(jç mÓNÓànÛNÊNç)ÔWà�ÔÜNäMÝnâ°×jÖKØ´çNç*Ô Þ*Ô��ànÛNÊNç)Ô Ù-ÔËjçKØKßÐÌ´ÛMØNä�ã øQáNÔ Ë*ÔnæÙKçKØKßÐÌ´ÛMØNä�ã øQáNÔ ÙQÔnæÌjÖNË���ÙMØ�(jçkßÐØKä´Ü´ÏNÞKØjÖ)Ò Ù#ÎÐÏNÌjÍKÖKØÐÏK×KÜ�ãUË)á Ù�æÜ�(kßÐÜ´ÊNÌ&� ÙkØ�(Nçkß´ØNäjÜ´ÏKÞNØjÖQÒ ÙkÎÐÏKÌjÍNÖKØ´ÏK×NÜ�ã� �Y�Y�Y*á Ù�æÙMØ�(jç´ÙMØ�()è� néÜNäMÝnâ°×jÖKØ´çNç*Ô # Ô��ànÛNÊNç)Ô Ù-ÔËjçKØKßÐÌ´ÛMØNä�ã øQáNÔ Ë*ÔnæÌjÖNË���ÙMØ�(jçMä´Ü´Ï�ãmßÐØKäjÜÐÏKÞKØjÖ)Ò Ù#ÎÐÏNÌjÍ#ß´ØNäjÜ´ÏKÞNØjÖ�ãWË*áUØMßÐÌ´ÛMØKä#ãUøQáNÔ Ù-ÔnæNæNæÜ�(kßÐÜ´ÊNÌ&��ÙMØ�(jçMä´Ü´Ï�ãmßÐØKäjÜ´ÏNÞKØjÖQÒ Ù#ÎÐÏKÌ´Í#ß´ØKä´Ü´ÏKÞKØ´Ö�ã� �Y�Y�Y*á ØMßÐÌjÛKØKä�ãUøQájÔ Ù-ÔnæjæNæÜNäKàÐÜ�� ÙMØ�(jçKÓànÛNÊNçKÓÙMØ�(jçkàmÌNÖ�ã ÙMØ�(#æÖNÜjÌ´ÛKÖ´Ï è ÙMØ�(*árànÛNÊNéÜ�(kßÐÜ´ÊNÌ&� ÊNÖ#ÝrÏKÌíÙkØ�()áWàmÛjÊQá øQá��_<�Z�G�ÈjÖKØ # õKÝnÏjÊNÛNÌ�ãMÔUÜ´ÖNÖMÎ´Ö*Ô ïN×NÖNØjï)ÔðÔ ïjø#æÖNÜjÌ´ÛKÖ´Ï èjÔrì� #ÔNájÔnì� �Ô é
ÞNÜjâ°ÜNämÙMÜMàkãUú#æ��ÈNÜ´ÏNÌNÖNØjÞNØðÜNä
ÙMÜMàoá ÞKÜ´êjÛKÜKäÐêKÜ°ÜKä Ï�lÐÙMÜjÖKÎ®ÞNÜKä
ÙMÜMàú�*Kö®ç)èjÔ Ü´ÏKÜjÖKÎ�ÔjáNÔ âKÜÐåKÖKÜjÖKÎ�ÔNáNÔ ÙkØjÖ��KÎ�ÔNáNÔ Ø´åKÖ#ÝÐä�ÔNáNÔ ÙkØjËMÎ�ÔNáNÔU÷ÐÛNÏ�Ý´Î�ÔNáNÔ ÷´ÛkäMÝÐÎ�ÔNáNÔUØ´×MÎKàÐÌKÎ�ÔNáðÔWà´ÜÐÊKÌkÝÐÜmÙKåNÖKÜ�ÔNáNÔWÎNßÐÌjÛNåNÖKÜ*ÔNájÔ ÏkÎ´êkÝÐÜÐÙKåNÖKÜ*ÔNájÔ Þ#ÝjßNÝÐÜÐÙKåNÖKÜ*ÔNájÔNÔ éÝnâðäjÜÐÏ*ã ú�æ!$� ���ÖKÜ´ÌjÛNÖjÏ Ô Ó*ÔôjçKÓ;@# Í�ÝÐäjÜëô�$´ç/ ÐÑëØÐÏKÞ®ú�*Kö*è ôjéX$�7
ú-Ò äNÎ # Ü´Ö�ãmæ\�ôjçNôjï ôjçNôjï Ýnâëô%7´ÓëØÐÏKÞëô'$- �Gm�ôjçkàmÌNÖ�ãWôkæÝnâðäjÜÐÏ*ãUô#æI$®Ñ\� ôjç)Ô Ó*Ô ïNôÖNÜjÌ´ÛKÖ´ÏðôÜNäKàÐÜD� ÖKÜ´ÌjÛNÖjÏ Ô Ó*Ô
ÞNÜjâ&àÐÜÐÙMØ´ÏKØ´ÊKÜjÖkÝ´Î´ÞMÎ#ãUøMÜMßnÍ�æ��ÔjÔNÔÝrÏKÞkÝjßÐØ°ÜKä ÊKÜjÖkÝ´ÎÐÞMÎ®Ü´Ï°ÞkÝÐØKà ÞKÜ°ä´ØðàÐÜÐÙMØ´ÏKØ!h°ÞNÜKä®Ø�WkÎëÎ�ÙkÜKàóã"=kæ ØíÊKØjÖjÌ#ÝnÖ°ÞNÜ°äjØíâKÜKßmÍKØ®øKÜMßnÍÎmåKÌNÜ´ÏKÜjÖ&ä´ØðàÐÜÐÙMØ´ÏKØ,ZëÞNÜKä
ÙMÜMà ÞNÜ°ä´Ø®âKÜKßmÍKØ à´ÜmÙkØÐÏMØÐÊMÜ´Ö#Ý´ÎÐÞMÎ�ã�Z)áNÔ ÙQÔNá øMÜMßnÍ�æÎ
å�ÝmÜ´Ï&ä´Øðà´ÜmÙkØÐÏMØ!ZëÞNÜKä®Ø�WkÎíÞNÜ°äjØíâKÜKßmÍKØ àÐÜÐÙMØ´ÏKØ´ÊKÜjÖkÝ´Î´ÞKÎ�ã"Z*áNÔ Ë)Ôjá ø�*Kò´Í#æÔjÔNÔÈ´ÊKÖkÝnÏNÌ,hQá =)á øMÜKßmÍhNç#ÝrÏKÌ�ãrØKßÐÌ´ÛMØKä�ã øMÜMßmÍ)áNÔ # ÔræNæÝnâ!hX$� ��ÖNÜjÌ´ÛKÖ´Ï Ôrì� #ÔÜNäKàÐÜ�� hKç�h�ì� 
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ËNçNØMßmÌjÛKØKä#ãUøKÜMßmÍ)áNÔ Ë)ÔræÙMçNØMßmÌjÛKØKä#ãUøKÜMßmÍ)áNÔ Ù-ÔræÝmâ Ù$�7�Ôrì� #Ô��ÝmâIh/7�L��ÖKÜ´ÌjÛNÖjÏ)Ônì� �ÔÜKäNà´Ü��ÝmâIh/7�LNÓ�� ÖNÜjÌ´ÛKÖ´Ï*ãMÔnì� �ÔnæÙMçNÓøKç)è é÷jçNÓ# Í#Ý´ä´ÜBãr÷�$´ç�h�æíØÐÏKÞsã Ù$� ÐÑMæ��ÙMçÐÙMï/ øKçMß´ØNäjÜÐÏKÞNØjÖ)Ò Ù#ÎÐÏNÌjÍ#ß´ØNäjÜ´ÏKÞNØjÖ�ãWË*á Ù�æ÷jçN÷jïKäjÜÐÏ*ã ø�æ÷jç�h�ìMãr÷Mì´ä´Ü´Ï�ãUø�æjæÝmâë÷�7ÐçMä´Ü´Ï�ãUø#æ���ÊNÖ#ÝrÏKÌVÔUÜ´ÖNÖNÑ*Ôjá h)á øKÜMßmÍQá øQá Ù-á ÷hKçN÷øKçMß´ØNäjÜÐÏKÞNØjÖ)Ò Ù#ÎmÏKÌjÍ#ßÐØKäjÜ´ÏNÞKØjÖ�ãUË)á Ù�æÝmâIh/7ÐçMä´Ü´Ï�ãUø#æ��ÊKÖkÝnÏNÌîÔ ÜjÖjÖMÎÐÖ°âNÜMßnÍMØ�ÔNá øMÜKßmÍÖKØ # õKÝnÏjÊNÛNÌ�ãmæÖKÜ´ÌjÛNÖjÏîÔnì� �Ô
øKç´ø-è hKéÝÐÑ´çjøQèUä´Ü´Ï�ãUø#æNì� néÝ� nçjøQè Ó´éÙkÑ´ç´ÙÝmâ&Ý� nçNçNÓ°ØÐÏKÞíÙ/7- ��ÙMçÐÙ�ì� ø� nçkßÐØKä´Ü´ÏNÞKØ´ÖQÒ ÙkÎÐÏKÌjÍkß´ØKäjÜÐÏKÞKØjÖ�ãUË)á Ù�æø� nçjø �è äjÜÐÏ*ã ø� Næjì� méÝ� nçjø �è ÓjéÝmâ&ÝÐÑ´çNçNÓ°ØÐÏKÞíÙ/$- mÑ��ÙkÑ´ç´ÙMÑjï/ 

ø� nçkßÐØKä´Ü´ÏNÞKØ´ÖQÒ ÙkÎÐÏKÌjÍkß´ØKäjÜÐÏKÞKØjÖ�ãUË)á ÙkÑMæø� nçjø �è ÓjéÝÐÑ´çjø �è Ljé
Ý� nçkàmÌNÖ�ãÐÝ� NæÝÐÑ´çkàmÌNÖ�ãÐÝmÑkæøKç*Ô Ë*Ô ïMàÐÌjÖ�ãUË#æmï*Ô Ù-Ô ïMàÐÌNÖ�ã Ù�æmï)Ô Þ)Ô ï#Ý� nï)ÔNá Ë*Ô ïkàÐÌjÖ�ãWË#ænï)Ô ÙQÔ ïkàÐÌjÖ�ã ÙkÑMæmï)Ô Þ*Ô ï#ÝÐÑ
È øQájÔUÑjÑNÑ�G*ÔÖKÜ´ÌjÛNÖjÏëø

ÞKÜ´â®ÊMØKàjÎNß´ØÐÏkÎmÏ�Ý´ß´Ø�ã hQá =)á ø�*Kò�PNô Næ��ÔNÔjÔØ�WMÎMì´à´ÜmÙkØÐÏMØÞKÜ´êjÛKÜKäÐêKÜðä´Ø®âMÎÐÖ´ÙMØ&ßÐØ´ÏMÎÐÏ#ÝjßÐØëËMõnÙ#õ # õà´ÜmÙkØÐÏMØMìmÞkÝÐØÞKÜ´êjÛKÜKäÐêKÜðä´Ø®âMÎÐÖ´ÙMØ&ßÐØ´ÏMÎÐÏ#ÝjßÐØëËMõnÙ#õÐÞÔNÔjÔÏKçkì� øMÜKßmÍKØjç*Ônì� �ÔËNçNØMßmÌjÛKØKä#ãUø�*Kò�PNô �áNÔ Ë)ÔnæÝmâ®ËNçjç)Ôrì� #Ô���ÖKÜ´ÌjÛNÖjÏDãMÔrì� #ÔnæÝmâ!=Nçjç)Ô # Ô%�hKçkÝnÏNÌ�ã h�æjì� ÝmâIh/7�LNÓ�� ÖNÜjÌ´ÛKÖ´Ï*ãMÔnì� �ÔnæÙMçNÓøKç)è é÷jçNÓ# Í#Ý´ä´ÜBãr÷�$´çkÝnÏNÌ�ã h�æjæ®Ø´ÏNÞsã Ù/$- mÑkæ��ÙMçÐÙMï/ øKçMß´ØNäjÜÐÏKÞNØjÖ)Ò Ù#ÎÐÏNÌjÍ#ß´ØNäjÜ´ÏKÞNØjÖ�ãWË*á Ù�æ÷jçN÷jïKäjÜÐÏ*ã ø�æ÷jç�h�ìMãr÷Mì´ä´Ü´Ï�ãUø�æjæøMÜKßmÍKØjç�nË�nïMàÐÌNÖ�ãWË#æmï�WÙ;�nïMàÐÌNÖ�ã Ù�æmï�� # �nïkàÐÌjÖ�ãr÷jï/ NæÝmâ!=Nçjç)Ô Þ)Ô��ÙMçNØMßmÌjÛKØKä#ãUø�*Kò�PNô �áNÔ Ù-ÔnæÝmâ ÙMçjç)Ôrì� #Ô���ÖKÜ´ÌjÛNÖjÏDãMÔrì� #ÔnæhKçkÝnÏNÌ�ã h�æÞNçNØMßmÌjÛKØKä#ãUø�*Kò�PNô �áNÔ Þ)ÔnæÝmâ®ÞNçjç)Ôrì� #Ô��àÐçNØMßmÌjÛKØKä#ãUø�*Kò�PNô �áNÔ # ÔnæÝmâðà�$�7�Ôrì� #Ô��ÞNçMà´ÜmÙkØÐÏMØÐÊMÜ´Ö#Ý´ÎÐÞMÎ�ã��nË�nïkàÐÌjÖ�ãWË#ænï��WÙ;�rïkàÐÌjÖ�ã Ù�ænï�� # �rïkàÐÌNÖ�ãmàKæNæÞNçjÞQÒUàmÊMäMÝnÌ�ãKÔNáNÔræø�*Nò�PNô nçNÞ)è Ó´éÞNçNØMßmÌjÛKØKä#ãUø�*Kò�PNô �áNÔ Þ*ÔnæÏKçMß´ØNäjÜÐÏKÞNØjÖ)Ò # ÜjÜ��KÞKØjË�ãWË)á ÙQá Þ#æmï/ ÝmâíÏ/7�h?��ÏKç�TkìrÏKï�hÜKäKÝmâ®ÏNçNç�h?��ÏKçNÓÜKäNà´Ü��ÏNç�h#ì� ÜKäNà´Ü��ÊKÖkÝnÏNÌ,h)á =*á ø�*Kò�PKô/ �á��4G�G�G�
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ÖNØ # õMÝrÏNÊjÛKÌ�ãUø�*Kò�PKô Næ
ÜNäKàÐÜ��ÏNçkßÐØKä´Ü´ÏNÞKØ´ÖQÒ # ÜjÜ��KÞKØ´Ë�ãWË)á Ù-á Þ#ænï Ýnâ®ÏKçjç�h&�ÏNçKÓÜNäMÝnâëÏ-7�h&�ÏNçjÏ#ì4hÏNç)Ôrì�Ô ïkàmÌNÖ�ãUÏ�æÜNäKàÐÜ�� ÏNç�h#ìnÏÝnâ®ÏKçjçKÓ��øKÜMßnÍMØ´çjø�*Kò�PKô ÜNäKàÐÜ��øKÜMßnÍMØ´çkànÛjÙMØj×jÖKØ�ãUø�*Kò�PKô/ �áNÔ Þ*ÔNáràÐÌjÖ�ãUÏ�æjæÖNÜjÌ´ÛKÖ´Ï°øMÜKßmÍKØ

ÞNÜjâëÖNÜjâkÝnÏKØ�ã ø�*Nò�PKô #á ×NÖKØMæ��ÈjÞKÜ´êjÛKÜKäÐêKÜëÛjÏMØ®Ü�(´ÊKÖNÜMàNÝ��mÏQá2Ú´ÛMÜíÊjÛMÜ´ÞKÜðà´Ü´Ö®ÛNÏóÝnÏNÌKÜ´ÖNêNØKäjÎ°ÜÐÏÈjâMÎÐÖ´ÙMØ&ß´ØÐÏkÎmÏ�Ý´ß´ØëËKõ- �Y�Y�Y*á ËMõ�GNÓNÓNÓßmçN×jÖKØmÙ�ÝrÏ*ã ø�*Kò�PNô NæÝnâ&ßÐçjç)Ôrì� #Ô���ÖNÜjÌ´ÛKÖ´Ï Ôrì� #ÔÝnâë×NÖNØjçjç)Ô Þ)Ô��ø�*Kò�PKôNÑjçNØMßmÌjÛMØKäÐÞ#ÝÐØMàkãUø�*Kò�PKô �á ò�=�NKô�U-`*èWßmé)áUÓkæÖNÜjÌ´ÛKÖ´Ï°ø�*Nò�PNôKÑÞjçKò�=�NNô�U�`*ÒWÝnÏKÞKÜ�(�ãW×NÖNØkæø�*Kò�PKôNÑjç*Ônì� �ÔÝnâ&ß�7ÐÞ&�ÈMß´ØKàjÎðß´ÎÐÏNÌNÖNØjÖkÝ´ÎðàÐÜjÖkÝÐØëØ´åkàÐÌjÖKØjÜjÖ*á2Ú´ÛMÜðàÐÜðßjÎmÏ#àNÝm×´ÛMÜ&ß´ÎÐÏR�nØMßmÌjÛKØKäÐ×NÖNØ�ø�*Kò�PKôNÑjçNØMßmÌjÛMØKäÐ×NÖKØ�ã ø�*Kò�PNô �áNÔ Þ)ÔNáUÓMæÝnâ®ø�*Nò�PNôKÑ´çNç*Ônì� �Ô��6ÖNÜjÌ´ÛKÖ´Ï Ôrì� #ÔÙMØ�(jçjÛMä´ÌkÝrÙMØj×NÖKØ�ãW×NÖKØ�á ø�*Kò�PKô NæÝnâíÙkØ�(Qè" mé�$�7´Ó��Ýnâ°ò�=�NKô�U-`�èWßméNçjç´ÙkØ�()è� mé&�ø�*Kò�PKôNÑjç´ø�*Nò�PKôKÑ´ïN×NÖKØø�*Kò�PKôNÑjç´ø�*Nò�PKôKÑ´ï)Ô4 �ájÔ ïjø�*Nò�PKôKÑ´ï´ÙkØ�()è ÓjéÜNäKàÐÜ��ø�*Kò�PKôNÑjçNØMßmÌjÛMØKäÐÞ#ÝÐØMàkãUø�*Kò�PKô �á ò�=�NKô�U-`*èWßmé)áUÓkæÝnâ®ø�*Nò�PNôKÑ�$�7�Ônì� �Ô��ø�*Kò�PKôNÑjç´ø�*Nò�PKôKÑ*ÒWàmÊkäKÝmÌ�ãMÔjáNÔnæø�*Kò�PKôNÑjçNØMßmÌjÛMØKäÐ×NÖKØ�ã ø�*Kò�PNôKÑ)è Ó´é)á ×NÖNØ*áUÓkænï)ÔNáNÔ ïKØMßÐÌ´ÛMØKäÐ×NÖKØ�ã ø�*Kò�PKôNÑ)è Ójé*á ×NÖKØ�áUÓkæÖNÜjÌ´ÛKÖ´Ï°ø�*Nò�PNôKÑ
ÞNÜjâ°ØKßÐÌ´ÛMØNä�ã ø�*Nò�PKô #á ×NÖKØMæ��6È®ÞKÜ´êjÛKÜKäÐêKÜ®ÛNÏ®Ï��´ÙkÜ´ÖMÎÈjÞKÜ´êjÛKÜKäÐêKÜðÜNäíêNØKäjÎ´ÖëÞKÜëäjØ®×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞ°×NÖNØëÜ´Ïëø�*Kò�PKô/ ø�*Kò�PKô/ mçMàÐÌNØ´ÏKÞKØ´ÖMõ´âKÜKßmÍMØ�ã ø�*Kò�PNô NæÝnâë×NÖNØjçjç)Ôrì� #Ô�ÎÐÖ®ø�*Kò�PKô/ mçjç)Ôrì� �Ô���ÖKÜ´ÌjÛNÖjÏ Ônì� �ÔßmçN×jÖKØmÙ�ÝrÏ*ã ø�*Kò�PNô NæÝnâ&ßÐçjç)Ôrì� #Ô���ÖNÜjÌ´ÛKÖ´Ï Ôrì� #ÔÞjçKò�=�NNô�U�`*ÒWÝnÏKÞKÜ�(�ãW×NÖNØkæø�*Kò�PKôNÑjç*Ônì� �ÔÈNØ´åkàÐÌjÖKØjÜjÖÝnâ&ß�$ÐçNÞ��ø�*Kò�PKôNÑjç*Ônì� �Ô2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ãW×jÖKØjï)ÔÐã48´ÞNïkæ�ÔNá ø�*Kò�PKô/ NæÝnâ,2&�Ø´ç�2)Ò ×jÖMÎmÛNÊ�ã� NæÝnâë×NÖNØjçjç)Ô Ë)Ô��Ýnâðä´Ü´Ï�ãrØMæmçjçKÑ��6Ëjç)Ô� �Y�Ô6ïKØÖNÜjÌ´ÛKÖ´ÏoÝnÏNÌ�ãWØkæÝnâëÞ-7�L��ËjçkàmÌNÖ�ãrØKßÐÌ´ÛMØKä�ã ø�*Kò�PNô �áNÔ Ë)ÔnæNæÝnâë×NÖNØjçjç)Ô Ë)Ô���ø�*Kò�PKôNÑjçjËÜNäMÝnâ°Ë�$�7�Ônì� �Ô��Ýnâë×NÖNØ®çNçDÔWä�Ô��ø�*Kò�PKôNÑjçkÝnÏNÌ�ãWËQè Ó��� mékæÝnâëËQè" �� ZNéjçNç*ÔUÓjÓNÓ*Ô��ø�*Nò�PNôKÑ´çjø�*Kò�PNôKÑkì� ÜNäMÝnâ°×jÖKØ®çjçVÔWà�Ô��ø�*Kò�PKôNÑjçkÝnÏNÌ�ãWËQè Ó�� Ñjékæmï ÝnâëËQè Ñ�� ZNéjçNç*ÔUÓjÓ*Ô���ø�*Kò�PKôNÑjç´ø�*Nò�PKôNÑkì� ÜNäMÝnâ°×jÖKØ®çjçVÔ �)Ô��ø�*Kò�PKôNÑjçkÝnÏNÌ�ãWËQè Ñ�� GjékæÝnâëËQè G�� ZNéjçNç*ÔUÓ�Ô3Ø´ÏNÞëËQè Ñ�� Gjé�$�7�ÔUÓ�Ô���ø�*Kò�PKôNÑjç´ø�*Nò�PKôNÑkì� ÜNäMÝnâ°Þ�7jÑ��ÙKçKØKßÐÌ´ÛMØNä�ã ø�*Kò�PNô �áNÔ Ù-ÔnæÝnâë×NÖNØjçjçîÔ Ì)Ô��ÝnâíÙ/$´ç�G���ø�*Nò�PNôKÑ´ç ÜNäMÝnâíÙ3$Ðç�LE� ø�*Nò�PNôKÑ´çKÑÜNäMÝnâíÙ3$Ðç�YE� ø�*Nò�PNôKÑ´ç�GÜNäKàÐÜ���ø�*Nò�PNôKÑ´ç�ZÝnâë×NÖNØjçjçîÔWß�Ô��ÝnâíÙ/$´ç�<���ø�*Nò�PNôKÑ´ç ÜNäMÝnâíÙ3$Ðç�YE� ø�*Nò�PNôKÑ´çKÑÜNäKàÐÜ���ø�*Nò�PNôKÑ´ç�GÝnâë×NÖNØjçjçîÔ Ü*Ô��ÝnâíÙ/$´ç�T���ø�*Nò�PNôKÑ´ç ÜNäKàÐÜ���ø�*Nò�PNôKÑ´çKÑÜNäMÝnâ°ÞjçNç/ ��ÌjÖNË��
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ø� nçkßÐØKä´Ü´ÏNÞKØ´ÖQÒ ÙkÎÐÏKÌjÍ#ßÐØKäjÜ´ÏNÞKØjÖ�ãWØMßÐÌjÛKØKä�ã ø�*Kò�PNô �áNÔ Ë)Ônæ�á ØMßÐÌjÛKØKä�ãUø�*Kò�PKô/ �áNÔ ÙQÔnæNæÞNçNØMßmÌjÛKØKä#ãUø�*Kò�PNô �áNÔ Þ*ÔnæÜ�(Mß´ÜÐÊKÌ���ÖKÜ´ÌjÛNÖjÏîÔnì� �ÔÝmçNÓ# Í#Ý´ä´ÜsãmÝI$®äjÜÐÏ*ã ø� jæNæíØ´ÏNÞsãWÞ�7´çkÝnÏNÌ�ã ø� �èrÝméQè Ójé#æjæ��Ýnç#Ýnï ø�*Nò�PNôKÑ´ç#ÝÖKÜ´ÌjÛNÖjÏëø�*Nò�PNôKÑ
ÞKÜ´â&àmÛ´ÙkØ´×NÖNØ�ã ø�*Nò�PKô/ �á ×NÖNØ*á Ï�æ�������ø�*Nò�PNô 
âMÎÐÖ´ÙMØjÌKÎ®ÞKÜ®Þ/�m×kÝmÌKÎKàö´Û´ÙkØíÏë×NÖNØ´ÏjÛkä´ØjÖkÝmÞNØjÞKÜMà®ÞNÜ®ÌkÝnÊMÎ®×jÖKØëØëäjØíâKÜKßmÍKØ)Ò6öMÝ
×jÖKØ�$�7�Ô Þ*Ô6ÞKÜ´êjÛKÜKäÐêKÜ®ÛNÏëÊKÜjÖkÝ´ÎÐÞMÎ�����Èkà´ÎNäjÎ®â´ÛNÏkßKÝÐÎÐÏKØ&ßjÎmÏóàmÛ´ÙkØKàíÞNÜíÏ°×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞNÜMà®ÞNÜ®âMÎÐÖ´ÙMØ®ÚjÛKÜD9 Ï?9 $´ÑKùnÙkØ�(�ãW×jÖKØMàmÛjÊ�æÈðÎëà´ÜjØíÊMØ´ÖKØ®ÖNÜMàmÌKØ´Ö&Î°ànÛjÙMØjÖíÙkÜÐÏkÎNàíÞNÜ,LjÓ®Þ�mØMà®Î�ÙkÜÐÏkÎNàíÞNÜëÑ�Z ÙkÜKà´ÜKàëÎ�ÒNÒjÒÝmâíø�*Nò�PNô nçNç*Ônì� �ÔX�ÖNÜjÌ´ÛKÖ´Ï Ôrì� #ÔÏKçkÝnÏNÌ�ã Ï�æÝmâíÏKçjçKÓ���ÖNÜjÌ´ÛKÖ´Ï°ø�*Nò�PNô è ÙMØ�(*árànÛNÊNéNç´Ûkä´ÌkÝrÙkØj×jÖKØ�ãW×jÖKØ*á ø�*Kò�PKô jæêKØNä´çkÝnÏNÌ�ãWØMßmÌjÛMØNä�ãUø�*Nò�PKô #á ×NÖKØMæNæÝmâ ÙkØ�(Nçjç)Ôrì� #Ô�ÎÐÖëêKØNä�$´Ó��ÖKÜ´ÌjÛNÖjÏ Ôrì� #ÔÙkØ�(NçkÝnÏNÌ�ã ÙkØ�(#æø�*Nò�PNôKÑ´ç)Ôrì� #Ôø�*Nò�PNô nçkàmÌKØÐÏKÞKØ´ÖMõ´âKÜKßmÍMØ�ã ø�*Kò�PNô NæôjÛ�( nçjø�*Kò�PKô/ ÝmâíÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãU×NÖKØ*á ø�*Kò�PNô Næ��6ô´Û�(/ mçNØMßmÌjÛKØKä´×jÖKØ�ã ø�*Kò�PNô �á ×jÖKØ*á êNØKäMæØNÑ´çNêNØKäÐïjÏØ/ nçKÓÈjÊNÖ#ÝrÏKÌíÙkØ�()á ØNÑ�áUØ- �áWàmÛNÊQá ø�*Kò�PNô �á ôjÛ�( ÝmâíÏkÎÐÌ�ãWÓ�$´ØNÑ�$mÙMØ�(#æ®ØÐÏKÞ&ànÛNÊ-$�7´Ó��×NÖNØ/ nçkànÛNÊ# Í#Ý´ä´ÜsãWØNÑMìrÙMØ�(kæ�7´Ó��ØjÑjçNØNÑMìrÙMØ�(ô´Û�(/ mçMàmÛ´ÙkØ´×NÖKØ�ãWôjÛ�( #á ×NÖKØ- �áNÔ ï/ �Ônæè ÙkØ�()áWàmÛjÊKéjçjÛkäÐÌ#ÝrÙkØj×jÖKØ�ãW×jÖKØ*á ô´Û�( NæÙMØ�(jç#ÝrÏKÌ�ã ÙMØ�(#æØ- mçNÓ# Í#Ý´ä´Ü°ØjÑ�$ÐçKÓ��Ø- mçNÓô´Û�(/ mçMàmÛ´ÙkØ´×NÖKØ�ãWôjÛ�( #á ×NÖKØ- �áNÔnì� �Ônæè ÙkØ�()áWàmÛjÊKéjçjÛkäÐÌ#ÝrÙkØj×jÖKØ�ãW×jÖKØ*á ô´Û�( NæÙMØ�(jç#ÝrÏKÌ�ã ÙMØ�(#æØjÑjçÐÙkØ�(NïNØNÑêKØNä´çMàÐÌjÖ�ãUêKØNäMæÝmâëØ/ �$�7´Ó��ÈNô´Û�(/ mçNØMßmÌjÛKØKä´×jÖKØ�ãWô´Û�( �á ×NÖKØ*áUØ- NæØ/ nçkàmÌNÖ�ãrØ- NæôjÛ�(KÑ´çNÖNÜ)ÒUàmÛjå*ãW×jÖKØjïNêNØKä�á ×jÖKØjïKØ/ #á ôjÛ�(/ NæÝmâ®ôjÛ�( nçNçjôjÛ�(KÑ��Ýnâ ä´Ü´Ï�ãrØ- Næ�$jÑD�Ø- mç*ÔUÓ�Ô ïNØ/ Ýnâðä´Ü´Ï�ãWêNØKäKæ�$´Ñ��6êNØKäÐç)Ô Ó*Ô ïNêNØKäô´Û�(NÑjçjÖKÜ*ÒWànÛNå�ãW×NÖKØ´ïNêKØKä�á ×NÖKØjïNØ/ �á ô´Û�( NæÜKäNà´Ü��ØNÑ´çkàmÌNÖ�ãrØjÑkæÝmâ®êKØNä�$�7jØjÑ��ô´Û�(NÑjçjÖKÜ*ÒWànÛNå�ãW×NÖKØ´ïNêKØKä�á ×NÖKØjïNØNÑ*á ô´Û�( NæÝnâëô´Û�(/ mçjçNô´Û�(NÑ>�ÝnâðäjÜÐÏ*ãWØNÑMæ�$´Ñ>�ØNÑ´ç)Ô Ó*Ô ïKØjÑÝnâðäjÜÐÏ*ãUêKØNäMæ�$jÑD�êNØKäÐç)Ô Ó*Ô ïNêNØKäô´Û�(NÑjçjÖKÜ*ÒWànÛNå*ãU×NÖKØjïjêKØKä�á ×jÖKØjïKØjÑ*á ôjÛ�( NæÜKäNà´Ü��ôjÛ�(KÑ´çNô´Û�(/ ôjÛ�( nç)ÔjÔÝmâ®ôjÛ�(KÑ´çNçjôjÛ�( \�ÊKÖkÝnÏNÌ°êNØKä�áUØ- �á ØNÑ�á ô´Û�( �á ôjÛ�(KÑ*á ×NÖKØ*á ø�*Kò�PNô �á ÏÖKØ # õKÝnÏjÊNÛNÌ�ã��mÜjÖjÖMÎ´Ö��´æÖKÜ´ÌjÛNÖjÏ°ôjÛ�(KÑ
ÞKÜ´â°ØMßmÌjÛKØKäÐÞ#ÝmØMàkãUø�*Nò�PKô #á ×NÖKØ�á �Kô���`�N�æ��ÈëÞNÜjê´ÛMÜNä´êNÜ°ÜKäíÞkÝÐØ°Î
ÊMÜ´Ö#ÝÐÎ´ÞKÎ&ÝnÏNÞ#Ý´ß´Ø´ÞMÎëÜÐÏ°âMÎÐÖ´ÙMØjÌKÎðß´ØNäjÜÐÏKÞNØjÖkÝ´ÎÈ®ÊKÜjÖÐÙ�ÝnÌKÜ&ß´ÎÐÏëøKÜMßnÍMØ- ®ÎmåKÌNÜ´ÏKÜjÖ&ÎÐÌNÖNØëâNÜMßnÍMØðà´Ü´×jÛjÏ&ÜNäíêNØKäjÎ´ÖëÞKÜëäjØ®×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞÈëÌNØÐÙNå�ÝmÜ´Ï°ÊKÜjÖÐÙ�ÝnÌKÜëÖNÜjâkÝnÏKØjÖNØëÞ#ÝmØMàÈ&àNÝ
Ú´Û�ÝmÜjÖKÎðß´ØNäKßnÛkä´ØjÖ&ä´Ø®âKÜKßmÍKØëÞNÜKäíÞkÝÐØX #á2ä´Ü´Ï�ãUø�*Kò�PKô/ Næ�$'�È&àNÝ�ÏMÎ°à´Ü°àjÎmåKÖNÜNÜÐÏKÌkÝÐÜÐÏKÞKÜ&ä´Ø®âKÜKßmÍKØëÞNÜKä% �Þ#ÝmØ®ÞKÜëäjØðàÐÜÐÙMØ´ÏKØ*á2äjÜÐÏ*ã ø�*Nò�PNô#æmçjç��È®ø�*Kò�PKô/ âNÜMßnÍMØíÊMØ´ÖKØðßjÎÐ×KÜ´Ö°ÞNØjÌKÎKà ÚjÛKÜ®ÖKÜ´ÚjÛ#ÝÐÜ´ÖMÎI�KØKäjÎ´Öjç°êKØNäNÎÐÖëÞKÜ°ä´Ø®×NÖNØ´ÏjÛkä´ØjÖkÝmÞNØjÞÈ&ßÐØMà´ÎKàf�KÌkÝ´ä´ÜMàÈyÖKÜ´â#ÝrÏMØ´ÖëÛNÏ°Ø�WMÎ®Ø®ÞkÝÐØKà;��ØMßmÌjÛKØKäÐÞ#ÝmØMà#ã�2)áNÔ Ë*ÔNá4 �Y�Y�YkæíÞNÜjê´ÛMÜNä´êNÜ)è" �Y�Y�YNÓ/ mÓ/ �á4 �Y�Y�Y/ mÑ�G/ méÈ Î å#ÝÐÜÐÏ&ÎÐåNÌKÜÐÏMÜ´ÖðÜKä ÊKÜjÖkÝ´ÎÐÞMÎ®ÞNÜKä®Ø�WkÎíÞNÜ°ä´Ø®âKÜKßmÍKØ��È ØMßmÌjÛKØKäÐÞ#ÝmØMàkãMÔ4 �Y�Y�YNÓ�LNÓ/ �ÔjáNÔ Ë)ÔjáNÔUÓ*ÔræíÞKÜ´êjÛKÜKäÐêKÜîè� �Y�Y�YNÓ- ÐÓ- �á� �Y�Y�Y/ ÐÑ�G- méðÈØMßmÌjÛKØKäÐÞ#ÝmØMàkã� �Y�Y�YNÓ�L�áNÔ Þ)ÔjáUÓ�LkæíÞNÜjê´ÛMÜNä´êNÜ3 �Y�Y�YjÓ�LjÓ�L�Kô��-`�NKçkÝnÏNÌ�ã �Kô���`�N�æÝmâI�Kô��-`�N/$ÐçKÓ���Kô��-`�NKçNØMßmÌjÛKØKä�ã ø�*Kò�PNô �á ×jÖKØkæ
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Ýnâ!�Kô��-`�NKçjç)Ôrì� #Ô��6ÖNÜjÌ´ÛKÖ´Ï Ônì� �ÔÝnâë×NÖNØjçjç)Ô Þ)Ô��ËjçkàmÌNÖ�ãrØKßÐÌ´ÛMØKä�ã ø�*Kò�PNô �áNÔ Ë)ÔnæNæÙKçkàmÌNÖ�ãrØKßÐÌ´ÛMØKä�ã ø�*Kò�PNô �áNÔ Ù-ÔnæNæÝnâëËîÉ çVÔrì� #ÔUØÐÏKÞ®Ù É çVÔrì� #Ô��ÖNÜjÌ´ÛKÖ´Ï Ô Ë*Ô ïjËNï*Ô ÙQÔ ïÐÙMï)Ô Þ*Ô ïkàÐÌjÖ�ã��Kô��-`�N�æÜNäKàÐÜ��ÖNÜjÌ´ÛKÖ´Ïoì� ø�*Kò�PKôNÑjç*Ônì� �ÔÝnâë×NÖNØ®çNçVÔUä�Ô��ø�*Kò�PKôNÑjçMàÐÌjÖ�ã��Kô��-`�N�ænï��mÓNÓ- ÐÓ/ ÐÓ- �á��nïMàÐÌNÖ�ãmÝnÏKÌ�ã �Kô��-`�N�æmï jæmï��mÓjÓNÓ/ mÑ�G/ ��
ÜNäMÝnâ°×jÖKØ®çjçVÔWà�Ô��ôjçkàmÌNÖ�ãÐÝrÏKÌ�ã��Kô��-`�N�æjì� Næôjç)Ô Ó*ÔUù�ãWÑkìÐäjÜ´Ï�ãWô#æNænïNôø�*Kò�PKôNÑjçóàmÌNÖ�ãWôkæmï�mÓ- ÐÓ/ mÓ/ �á��rïkàÐÌNÖ�ãÐÝnÏKÌ�ãWô#æmï/ Næmï��nÓNÓ/ ÐÑ�G/ ��ÜNäMÝnâ°×jÖKØ®çjçVÔ �)Ô���Nô���`�NNçkàmÌNÖ�ã��Kô���`�N�æÝnâðäjÜÐÏ*ã �Kô��-`�N�æ�7- �� �Nô��-`�NNç��Kô���`�N-è Ó��� méàmçKØKßÐÌ´ÛMØNä�ã ø�*Kò�PNô �áNÔWà�ÔnæôjçkàmÌNÖ�ãmàNì� jæmï��Kô��-`�Nø�*Kò�PKôNÑjç°ôjï��� ÐÓ- ÐÓ- �á4�nïkàÐÌjÖ�ãÐÝnÏNÌ�ãWô#ænï Næmï�mÓ/ ÐÑ�G/ ��ÜNäMÝnâ°×jÖKØ®çjçVÔ Ë)Ô���Nô���`�NNçkàmÌNÖ�ã��Kô��-`�N�æÝnâðä´Ü´Ï�ã��Nô���`�N#æ�7´ç�Z���ø�*Nò�PNôKÑ´ç��Nô���`�N-è Ó�� ZNéÜNäKàÐÜ��ßmç�Zkì´ä´Ü´Ï�ã��Nô��-`�N�æø�*Kò�PKôNÑjç*ÔUÓ�ÔWùKßmï��Kô���`�Nø�*Kò�PKôNÑjç´ø�*Nò�PKôNÑjï)ÔUÓ- ÐÓ/ �ájÔ ïjø�*Nò�PKôKÑ´ï)Ô4 ÐÑ�G/ �ÔÜNäKàÐÜ��ËjçkàmÌNÖ�ãrØKßÐÌ´ÛMØKä�ã ø�*Kò�PNô �áNÔ Ë)ÔnæNæÝnâë×NÖNØ®çNçDÔ ÙQÔ���Nô���`�NNçkàmÌNÖ�ã��Nô��-`�N#æËjçkàmÌNÖ�ãrØKßÐÌ´ÛMØNä�ãUø�*Nò�PKô #áNÔ Ë)ÔræNæÝnâðä´Ü´Ï�ã��Nô���`�N#æmçNç/ ��Q�Nô���`�NNç)Ô Ó*Ô ï��Kô���`�Nø�*Kò�PKôNÑjçjËNï��Kô��-`�Nø�*Kò�PKôNÑjç´ø�*Nò�PNôKÑjï)Ô Ó/ �áNÔ ïjø�*Kò�PKôKÑjï´Ûkä´Ì#ÝWÙkØj×NÖNØ�ãMÔ Þ*ÔNá ø�*Nò�PKôNÑkæ�è Ó´éÜNäMÝnâ°×jÖKØ®çjçVÔ Ì)Ô��Ýnâ!�Kô��-`�NKçjç d��ø�*Nò�PNôKÑ´çNË)è Ó�� ZNéNï)Ô Ó/ ÐÓ/ #Ô ï)ÔNájÔ ïNËQè Ó�� ZNéjï)ÔUÓ�G�G/ �ÔÜNäMÝnâ,�Nô���`�NNçNçNÑD��ø�*Kò�PKôNÑjçjËQè Ó�� ZNéjï)ÔUÓ�ZNÓ/ �Ô ï*ÔNáNÔ ïjËQè Ó�� ZNéNï*ÔUÓ�L�GjÓ*ÔÜNäMÝnâ,�Nô���`�NNçNç�GD��ø�*Kò�PKôNÑjçjËQè Ó�� ZNéjï)ÔUÓ�TjÓ/ �Ô ï*ÔNáNÔ ïjËQè Ó�� ZNéNï*ÔUÓ���G- �ÔÜNäMÝnâ,�Nô���`�NNçNç�Z&�ø�*Nò�PNôKÑ´çNË)è Ó�� ZNéNï*ÔUÓ�YNÓ- �Ô ï)ÔjáNÔ ïNË)è Ó�� ZjéNï)Ô� ÐÑ�G/ #ÔÜNäMÝnâ ×jÖKØíçNçVÔWß�Ô��Ýnâ!�Kô��-`�NKçjç �� ø�*Kò�PKôNÑjçNËQè Ó�� ZNéjï��mÓ/ mÓ/ �á��rïNËQè Ó�� ZNéNï�mÓ�G�GjÓ�ÜNäMÝnâ,�Nô���`�NNçNçNÑ�� ø�*Kò�PKôKÑjçjËQè Ó�� ZNéNï��nÓ�ZKÓ/ #á��nïNË)è Ó�� ZjéNï��mÓ���G/ ��ÜNäMÝnâ,�Nô���`�NNçNç�G�� ø�*Kò�PKôKÑjçjËQè Ó�� ZNéNï��nÓ��NÓ/ #á��nïNË)è Ó�� ZjéNï��� mÑ�G/ X�ÜNäMÝnâ ×jÖKØíçNçVÔ Ü*Ô��Ýnâ!�Kô��-`�NKçjç �� ø�*Kò�PKôNÑjçNËQè Ó�� ZNéjï��mÓ/ mÓ/ �á��rïNËQè Ó�� ZNéNï�mÓ�L�GjÓ�ÜNäMÝnâ,�Nô���`�NNçNçNÑ�� ø�*Kò�PKôKÑjçjËQè Ó�� ZNéNï��nÓ�TNÓ/ #á��nïNË)è Ó�� ZjéNï��� mÑ�G/ ��ÜNäKàÐÜ��ÙKçkàmÌNÖ�ãrØKßÐÌ´ÛMØKä�ã ø�*Kò�PNô �áNÔ Ù-ÔnæNæÝnâsãW×jÖKØ®çjçVÔ # Ônæ��ÝnâíÙMçjç)Ôrì� #Ô���Èðà´ÜmÙkØÐÏMØ,(®ÞKÜNä®Ø�WMÎø�*Kò�PKôNÑjçMà´ÜmÙkØ´ÏMØÐÊMÜjÖ#ÝÐÎ´ÞMÎ�ãKÔ Ë)Ô ïjËNï)Ô # Ô ïkàÐÌjÖ�ã��Kô��-`�N#æNæÜNäKàÐÜ�� ÈkàÐÜÐÙMØ´ÏKØ,(ëÞNÜKä
ÙMÜMàø�*Kò�PKôNÑjçMà´ÜmÙkØ´ÏMØÐÊMÜjÖ#ÝÐÎ´ÞMÎ�ãKÔ Ë)Ô ïjËNï)Ô ÙQÔ ï´ÙMï*Ô # Ô ïkàÐÌNÖ�ã��Kô��-`�N�æNæÜNäMÝnâ°×jÖKØ´çNç*Ô Þ*Ô�� È&ÜNä
Ù�ÝmÜjÖMßjÎjäjÜKàÞjçKØKßÐÌ´ÛMØNä�ã ø�*Kò�PNô �áNÔ Þ)ÔnæÝnâëÞ-$�7�Ôrì� #Ô��ÏNçkßÐØKä´Ü´ÏNÞKØ´ÖQÒ # ÜjÜ��KÞKØ´Ë�ãÐÝnÏNÌ�ãWË#æ#ánÝnÏKÌ�ã Ù�æ�árÝnÏKÌ�ãUÞ#æNænï Ýnâ®ÏKçjç��Nô���`�N&��ø�*Kò�PKôNÑjç´ø�*Nò�PKô/ ÜNäMÝnâëÏ-7��Nô���`�N&�ÏNçjÏ#ì4�Nô���`�Nø�*Kò�PKôNÑjçMàmÛ´ÙkØj×NÖNØ�ãUø�*Nò�PKô #áNÔ Þ)ÔjáNÔnì�Ô ïkàÐÌNÖ�ãUÏ�æjæÜNäKàÐÜ��ÏNç��Nô���`�N#ìnÏø�*Kò�PKôNÑjçMàmÛ´ÙkØj×NÖNØ�ãUø�*Nò�PKô #áNÔ Þ)ÔjáràÐÌNÖ�ãUÏ�æNæÜNäKàÐÜ�� È®Þ#ÝmØ!Zø�*Kò�PKôNÑjç*Ô Ë*Ô ïNËNï*Ô Ù-Ô ïÐÙMï)Ô Þ*Ô ïkàÐÌjÖ�ã��Kô��-`�N�æÝnâ®ø�*Nò�PNôKÑ´çNç*Ônì� �Ô���ÊNÖ#ÝrÏKÌ®ø�*Nò�PNô #á ×jÖKØ�á �Kô���`�NQáNÔ ÓNÓNÓNÑ�ÔâNÜMßnÍMØKàÐç´ø�*Nò�PKôKÑ*ÒWàmÊkäKÝmÌ�ãMÔjáNÔnæø�*Kò�PKôNÑjçMàÐÌNØ´ÏKÞKØ´ÖMõ´âKÜKßmÍMØ�ãUâKÜMßmÍKØMà�è Ó´é#æÝnâðäjÜÐÏ*ãUâKÜKßmÍKØMàNæmçNçKÑ���ø�*Nò�PNôKÑ´ïNç*ÔNájÔ ïkàÐÌNØ´ÏKÞKØ´ÖMõ´âKÜKßmÍMØ�ãUâKÜMßmÍKØMà�è� né#æÖNÜjÌ´ÛKÖ´Ï°ø�*Nò�PNôKÑ

ÞNÜjâë×jÖKØmÙ�ÝrÏ*ã ø�*Nò�PKô#æ��6ÈNÞNÜjê´ÛMÜNä´êNÜðÜNä%�rÏKÞkÝjßÐÜëÞKÜëäjØ®×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞ®Ù��rÏ�ÝWÙkØ×jç#ì� 2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ãMÔÐãMÔ ïK÷NÎMÝnÏKâkÝÐÜKä´ÞMà#ãrò�=�NKô�U-`�áNÔ-9´Ôræmï)Ônæ�5/ �6´Ê-��8´ÞMù���ÔNá ø�*Kò�PNô#æÝnâ,2&�×jç°ò�=�NKô�U-`�ÒrÝrÏKÞNÜ�(�ã"2)Ò ×NÖMÎmÛNÊ*ã� jæNæÜNäKàÐÜ��2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ãMÔÐãMÔ ïK÷NÎMÝnÏKâkÝÐÜKä´ÞMà#ãrò�=�NKô�U-`�áNÔ-9´Ôræmï)Ônæ�5/ �6´Ê-��8 # ù���ÔNá ø�*Kò�PNô#æÝnâ,2&�×jç°ò�=�NNô�U�`*ÒWÝnÏNÞKÜ�(�ã�2QÒ ×NÖKÎÐÛNÊ*ã� NæNæÜNäKàÐÜ��2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ãMÔÐã48´Þ�5�Z)á�6kæ#ÔNá ø�*Nò�PKô#æ
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Ýmâ!2&�ßÐçKäjÜÐÏ*ã�2QÒ ×NÖKÎÐÛNÊ�ã� NæNæÝmâðßÐçjç�����×jçKÓÜKäKÝmâ&ßmçNç�L��×NçNÑÜKäKÝmâ&ßmçNç�Z&�×Nç�LÖKÜ´ÌjÛNÖjÏ°×
ÞKÜ´âë×NÖNØÐÙMØ�(�ãUø�*Kò�PKô#æ��6ÈNÞNÜjê´ÛMÜNä´êNÜðÜNä%�nÏNÞ#Ý´ß´Ü®ÞKÜ°ä´Ø®×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞ®Ù/	�(#ÝWÙkØÞKÜ ÛNÏKØëÜ�(´ÊKÖNÜMàNÝ��mÏoßÐØ´Ï-�ÐÏ#ÝjßÐØ×Nçkì� 2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãMÔ"��8jöKù���ãMÔ ïN÷KÎMÝnÏNâ#ÝÐÜKä´ÞMà#ãrò�=�NKô�U-`�áNÔ-9´Ôræmï)Ôræ�5/ �6ÐÊ/��8´Þjï)ÔNá ø�*Kò�PKôkæÝmâ!2&�×Nçëò�=�NKô�U-`�ÒrÝrÏKÞNÜ�(�ã"2)Ò ×NÖMÎmÛNÊ*ã� NæjæÜKäNà´Ü��Ýmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔ���8´Þjï-��ÔNá ø�*Kò�PKôkæ��×Nç�LÖKÜ´ÌjÛNÖjÏ°×
ÞKÜ´â°ØMßmÌjÛKØKäÐ×NÖNØ�ã ø�*Kò�PKô �á ×NÖKØ*á �Kô��-`�N�æ��ÈKØÐå#àmÌNÖNØNÜ®ÛjÏMØ®âNÜMßnÍMØ Ø°ä´Ø®×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞð×jÖKØðàNÝ
êNØKäjÎ´ÖjçKÓÈMÎ
å�ÝmÜ´Ïîá6ØëäjØí×NÖNØ´ÏjÛkä´ØjÖkÝmÞNØjÞð×NÖNØ°äjÜ ÊkÎmÏMÜëÜKä êKØNäNÎÐÖ,�Nô���`�NÈëÞNÜjê´ÛMÜNä´êNÜ°ÜKäíÞkÝÐØ°Î
ÊMÜ´Ö#ÝÐÎ´ÞKÎ&ÝnÏNÞ#Ý´ß´Ø´ÞMÎðß´ÎÐÏ&ä´Ø®×NÖNØ´ÏjÛkä´ØjÖkÝmÞNØjÞðÞNÜ®×NÖNØÈ&àNÝ
Ú´Û�ÝmÜjÖKÎðß´ØNäKßnÛkä´ØjÖ&ä´Ø®âKÜKßmÍKØëÞNÜKäíÞkÝÐØX #á2ä´Ü´Ï�ãUø�*Kò�PKô/ Næ�$'�È&àNÝ�ÏMÎ°à´Ü°àjÎmåKÖNÜNÜÐÏKÌkÝÐÜÐÏKÞKÜ&ä´Ø®âKÜKßmÍKØëÞNÜKä% �Þ#ÝmØ®ÞKÜëäjØðàÐÜÐÙMØ´ÏKØ*á2äjÜÐÏ*ã ø�*Nò�PNô#æmçjç��

Ýmâ®×NÖNØjçjç)Ôrì� #Ô�ÎÐÖë×NÖNØjçjç#ì� ®Î´Öíø�*Nò�PNô nçNç*Ônì� #Ô��6ÖNÜjÌ´ÛKÖ´Ï Ônì� �Ôø�*Nò�PNôKÑ´ç)Ôrì� #Ôø�*Nò�PNô nçkàmÌKØÐÏKÞKØ´ÖMõ´âKÜKßmÍMØ�ã ø�*Kò�PNô NæÝmâíø�*Nò�PNô nçNç*Ônì� �ÔX�
ÖKÜ´ÌjÛNÖjÏîÔnì� �ÔÝmâ&ÝnÏNÌ�ã �Kô��-`�N�ænçNçKÓ��Ýmâ®×NÖNØjçjç)Ô Þ)Ô��×NçNò�=�NKô�U-`�è ×jÖKØÐÙ�ÝnÏ*ãUø�*Kò�PKô jæméêKØNä´çNØMßmÌjÛKØKä#ãUø�*Nò�PKô #á ×#æÝmâ®×Nçjç)Ô Þ)Ô���êKØNä´ç*ÔUÓ�Ôø�*Nò�PNôKÑ´çKØKßÐÌ´ÛMØKäÐÞ#ÝÐØMàkãUø�*Kò�PNô �á ×*á êKØKäKæÖKÜ´ÌjÛNÖjÏëø�*Nò�PNôKÑ�Kô��-`�NKçNØMßmÌjÛKØKä�ã ø�*Kò�PNô �á ×jÖKØkæÝmâI�Kô��-`�NKçjç��´ì� ����ø�*Nò�PNôKÑ´çKØKßÐÌ´ÛMØKäÐ×NÖKØ�ã ø�*Kò�PKô/ �áNÔ Þ*ÔNáNÔUÓ�Ônæø�*Nò�PNôKÑ´çjø�*Kò�PKôKÑ*ÒWàmÊkäKÝmÌ�ã��#á4�jæÝmâ°äjÜÐÏ*ã ø�*Nò�PNôKÑMæmçNçKÑ��ø�*Nò�PNôKÑ´çKØKßÐÌ´ÛMØKäÐ×NÖKØ�ãUø�*Kò�PKôNÑ)è Ójé*á ×NÖKØ�áNÔUÓ�Ônæmï��ká��nïKØKßÐÌjÛMØNä´×NÖKØ�ãUø�*Kò�PKôKÑ)è" mé)á ×jÖKØ*áNÔ Ó*ÔnæÖKÜ´ÌjÛNÖjÏëø�*Nò�PNôKÑÖKÜ´ÌjÛNÖjÏîÔnì� �Ô�Kô��-`�NKçMàÐÌjÖ�ã �Kô���`�N�æÝmâI�Kô��-`�NKçjç)Ôrì� #ÔX� ÖNÜjÌ´ÛKÖ´Ï Ônì� �ÔÝmâ®×NÖNØ®çNçVÔUä�Ô��ø�*Nò�PNôKÑ´çN×jÖKØ´ï��Kô��-`�NÜKäKÝmâë×jÖKØ®çjçVÔrà�Ô��ø�*Nò�PNôKÑ´ç)ÔWà�Ô ï��Kô��-`�NÜKäKÝmâë×jÖKØ®çjçVÔ �*Ô��ø�*Nò�PNôKÑ´ç)ÔWà�Ô ïkàÐÌjÖ�ãrØMßmÌjÛMØKä#ãUø�*Kò�PNô �áNÔWà�ÔnæNænï)Ô �)Ô ï��Kô��-`�N-è Ó��� méÜKäKÝmâë×jÖKØ®çjçVÔ Ë*Ô��ßmç�Zkì´ä´Ü´Ï�ã��Nô��-`�N�æø�*Kò�PKôNÑjçMßjù�ÔUÓ*Ô ï��Kô���`�Nø�*Kò�PKôNÑjç*Ô Ë*Ô ïjø�*Kò�PKôNÑÜKäKÝmâ3 �$jò�=�NNô�U�`*ÒWÝnÏKÞNÜ�(�ãW×jÖKØkæ�$�L>�ËjçKØKßÐÌ´ÛMØNä�ã ø�*Nò�PKô #áNÔ Ë)Ôræ
Ýnâðä´Ü´Ï�ã��Nô���`�N#æmçNç/ ��Q�Kô��-`�NKç*ÔUÓ�Ô ï��Kô��-`�NÝnâëË�$�7�Ônì� �Ô���ø�*Kò�PKôNÑjç*Ô Ë*Ô ïkàmÌNÖ�ãWËkæmïN×NÖNØjï��Kô��-`�NÜKäKÝmâsãU×NÖNØëçjçVÔ # Ôræ��ËNçMàÐÌjÖ�ãWØMßmÌjÛKØKä�ã ø�*Kò�PNô �áNÔ Ë)ÔnæNæÙMçMàÐÌjÖ�ãWØMßmÌjÛKØKä�ã ø�*Kò�PNô �áNÔ Ù-ÔnæNæÈ&àÐÜÐÙMØ´ÏKØ,(®ÞKÜNä®Ø�WMÎÝmâ®Ë-$�7�Ôrì� #Ô��ÝmâíÙKçNç*Ônì� �Ô��ø�*Nò�PNôKÑ´ç)Ô Ë)Ô ïNËNï*Ô # Ô ï��Nô��-`�NÜKäNà´Ü��ÈkàÐÜÐÙMØ´ÏKØ,(ëÞNÜKä
ÙMÜMàø�*Nò�PNôKÑ´ç)Ô Ë)Ô ïkàÐÌjÖ�ãWË#æmï*Ô Ù-Ô ïMàÐÌNÖ�ã Ù�æmï)Ô # Ô ï��Kô��-`�NÜKäKÝmâë×jÖKØ´çNç*Ô Þ*Ô��ËNçNØMßmÌjÛKØKä#ãUø�*Kò�PNô �áNÔ Ë)ÔnæÙMçNØMßmÌjÛKØKä#ãUø�*Kò�PNô �áNÔ Ù-ÔnæÝmâI�Kô��-`�N/$�7�Ôrì� #Ô3Ø´ÏNÞëË-$�7�Ôrì� #Ô2Ø´ÏNÞíÙ$�7�Ôrì� #Ô��ø�*Nò�PNôKÑ´ç)Ô Ë)Ô ïkàÐÌjÖ�ãWË#ænï)Ô Ù-Ô ïMàÐÌNÖ�ã Ù�æmï)Ô Þ)Ô ï��Nô��-`�NÖKÜ´ÌjÛNÖjÏëø�*Nò�PNôKÑ

ÞKÜ´âëÞKÜ´ÌNÞNØjÌNØj×jÖKØ�ãUø�*Nò�PKô #á ×NÖKØ�á Ï�æ��ÈjÞKÜ´ÌKÜ´Ö´Ù�ÝnÏKØ&äjØíâKÜKßmÍKØ°Ø Ï�ÝnêKÜNä®ÞNÜ®×NÖNØ ànÛjÙMØ´ÏNÞMÎëØëäjØíø�*Kò�PKô/ 
Ïë×NÖNØ´ÏjÛkä´ØjÖkÝmÞNØjÞKÜMàÈëö´Û´ÙkØëØíÛjÏMØ®âNÜMßnÍMØíÏ°×jÖKØÐÏNÛMäjØ´Ö#ÝnÞKØjÞNÜMà�á2Ë°äjØ°ßjÎmÏKêkÝÐÜ´ÖNÌNÜðØíÞ#ÝmØMàÈ®ÞKÜ´ÌNÞNØjÌNØ�ãUâKÜMßnÍMØ*ájÔ Ì)ÔNá ÓkæíÞKÜ´êjÛKÜKäÐêKÜ°ÜNäíÌNÖkÝrÙMÜMàmÌNÖNÜðØNäíÚ´ÛMÜíÊKÜjÖjÌKÜÐÏMÜKß´ÜðäjØ®âNÜMßnÍMØÈðàmÛjÊkÎmÏK×KÎ®ÚjÛKÜðßmÛKØ´ÏNÞMÎðàÐÜ®ÞkÝjßÐÜ´ÏðÑðàÐÜÐÙMØ´ÏKØMàíÞNÜMànÊNÛ�
Mà®ÜKà ÖKÜKàmÊKÜMßmÌMÎëØëäjØ®âNÜMßnÍMØ®ÞKÜíÖKÜ´âKÜ´ÖKÜÐÏ#ßNÝÐØ!ì�7KànÛjÙMØjÖ�
®Ïkù�T
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ø�*Kò�PKôNÑjç*Ônì� �ÔÏNç#ÝrÏKÌ�ãUÏ#æÝnâë×NÖNØ®çNçVÔ Þ)Ô,�ànÛjÙMØj×jÖKØ�ãUø�*Kò�PKô/ �á��nÞ�#á Ï�æÜNäKàÐÜ��ÙMØ�(jçKÓØ´ç Ýnâë×NÖNØjçjç)Ô Ù-Ô��ÙMØ�(jç mÑÜNäMÝnâ°×jÖKØ´çNç*Ô Ì*Ô%��ÙMØ�(jç�ZÜNäMÝnâ ×jÖKØ´çNç*Ôrß�Ô���ÙMØ�(jç�GÜNäMÝnâ°×jÖKØ´çNç*ÔUÜ�Ô%��ÙMØ�(jçKÑÝnâë×NÖNØÐÙ�ÝnÏ�ãUø�*Kò�PKô Næ�$jò�=�NNô�U-`*ÒWÝnÏKÞKÜ�(�ãW×NÖNØkæ��ø�*Kò�PKôNÑjçKÎÐÊKÜjÖKØjÞNØjÌKØ�ãU×NÖKØ*á ÙkØ�()á ÏQá ø�*Nò�PKô #áUÓkæÖNÜjÌ´ÛKÖ´Ï°ø�*Nò�PNôKÑ
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ÈQÉ 8ÐÛkàÐÖ�8NäjÎKßÐØKä�8Ðå#ÝnÏ/8mÊKËNÌjÍMÎÐÏMÑ)Ò ÓÝrÙNÊkÎÐÖNÌ®å#àmÞNÞ´åQáUÎKà�á ÖNÜ*á ×MäjÎÐåâNÖKÎmÙðôKäMÝråkõÐâKÜKßmÍKØMà&ÝWÙKÊMÎ´ÖjÌ&ùâNÖKÎmÙ!àmÌNÖkÝnÏN×!ÝrÙNÊkÎÐÖNÌðäNÎ # Ü´Ö)á ÷KÎKÝnÏNâ#ÝÐÜKä´ÞMà
ÞKÜ´â°Ø´ÏKØKõ´Ü�(´ÊkõÐÌKÜmÙKÊ*ãWÜ�(jÊKÖNÜMàKÝ´ÎmÏQá ÌMÎÐÞKØMàÐâKÜKßmÍMØMàNæ��������`måKÌkÝÐÜÐÏMÜðäjØ®âNÜMßnÍMØ°Î ÊKÜjÖkÝ´ÎÐÞMÎ®ÞNÜ®ÌKÎ´ÞNØðä´ØëÜ�(jÊNÖKÜKàKÝÐÎÐÏðÌKÜmÙKÊMÎ´ÖNØKä�����ÝmâëÜ�(´ÊKÖNÜMàNÝ´ÎmÏKçjç)Ônì� #Ô��6ÖKÜ´ÌjÛNÖjÏîÔnì� �Ô×MäjÎÐåKØKä ø�*Nò�PNô×MäjÎÐåKØKäíâKÜ´ÖNÖ×MäjÎÐåKØKä ø�*Nò�PNô1×MäjÎÐåKØKäíÕ�*�N�1�`Ðñ-`-1`´ç*ÔNÔø�*Nò�PNôNÕjçkàmÌKØÐÏKÞKØ´ÖMõ´âKÜKßmÍMØ�ã ø�*Kò�PNô#æÜ�(´ÊKÖNÜjç*Ônì� �ÔÝmâëÜ�(´ÊKÖNÜMàNÝ´ÎmÏ-è äjÜ´Ï*ãWÜ�(jÊKÖNÜMàKÝ´ÎmÏ�æNì� méjçNç)ÔNájÔ��Ü�(´ÊKÖNÜMàNÝ´ÎmÏKçNÜ�(jÊNÖKÜMàKÝÐÎÐÏ-è��mãnäjÜ´Ï*ãWÜ�(jÊKÖNÜMàKÝ´ÎmÏ�æNì� jæméÈjÊNÖ#ÝrÏKÌ°Ü�(´ÊKÖNÜMàNÝ´ÎmÏÜ�(´ÊKÖNÜMàNÝ´ÎmÏKçjÖKÜ)ÒUàmÛNå*ãKÔNá ï)ÔjáNÔNáNÔjáUÜ�(jÊKÖNÜMàKÝ´ÎmÏ�æ

âKÜKßmÍKØMàmçKÜ�(jÊNÖKÜMàNÝ´ÎÐÏ-ÒUàmÊkäMÝnÌ�ã��#á4�jæ2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãMÔ"�#ã48ÐñMùMæ�ÔNá Ü�(jÊKÖNÜMàKÝ´ÎÐÏ#æÝmâ!2&�Ü�(´ÊKÖNÜMàNÝ´ÎmÏMÓ´ç�2QÒ ×NÖMÎÐÛjÊ*ã� Næ2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãMÔÐã48´ï#æ�9mãÐìNæ�9mã4`Mæ�ÔjáUÜ�(jÊNÖKÜMàKÝÐÎÐÏMÓkæÝmâ!2&�Ýmâ!2QÒ ×NÖKÎÐÛjÊ*ã� Næ���`´ç)Ô ï)ÔÜKäKÝmâ,2)Ò ×jÖMÎmÛNÊ�ãrÑMæ���`Ðç)Ônì�ÔÜKäKÝmâ,2)Ò ×jÖMÎmÛNÊ�ã�GMæ���`Ðç)ÔNÔÝmâ°äjÜÐÏ*ãUâKÜKßmÍKØMàNæ�7- ��2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã����#ã48ÐñMù���ãnä�9Uà�9 �?9 Ü&9Uß�9 Ë?9 Ì?9 Ùe9 # 9 à�9 Þkæ�5/ �6*ÒUùMæmÈjÈNï�ãkÒ ùMæ��/�káUÜ�(jÊNÖKÜMàKÝÐÎÐÏ�æÝmâ!2°ØÐÏKÞ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã"2QÒ ×jÖMÎÐÛNÊ�ã�Gkæ�á 2QÒ ×NÖKÎÐÛNÊ�ã� NæNæ��âKÎ´ÖóÝ®ÝnÏëÖKØÐÏK×NÜ�ãräjÜÐÏ*ãUâKÜMßmÍMØKàKæNæ��âKÜKßmÍKØMà�èrÝnéNçjâKÜMßmÍKØMà�èrÝnéNï��nÈNÈ�nï�2QÒ ×NÖMÎÐÛjÊ*ã�Gkæ�jø�*Kò�PKôNöjç)è é=NçNÓËNËjç)ÔjÔâMÎÐÖ&à´ÜÐÏKÌóÝrÏ°âKÜKßmÍKØMàd�Ýmâ°äjÜÐÏ*ãnà´ÜÐÏKÌkæ�$´Ñ��ßjÎmÏKÌkÝnÏjÛMÜ2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��rË�ã48´Þ�5�Z�6kæ�8ÐñKï��#áWà´Ü´ÏKÌkæÝmâ!2&�ËjËNç�2QÒ ×NÖKÎÐÛjÊ*ã� Næ�è Ó�� Ñjé2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��rË�ã48´Þ�5NÑ�6kæ�8ÐñKï��#áWà´Ü´ÏKÌkæÝmâ!2&�Ýmâ®ËNË)É ç����3à´ÜÐÏKÌjçNÖNÜ)ÒUàmÛNå�ã��nË��rï�2QÒ ×jÖMÎÐÛNÊ�ã� Næ#á��nË��rïNËNËNï�2QÒ ×NÖKÎÐÛNÊ*ã� Næ�áràÐÜ´ÏKÌ#æÜKäNà´Ü��3àÐÜ´ÏNÌNçjÖKÜ*ÒWànÛNå�ã��nË��nï�2QÒ ×NÖKÎÐÛNÊ*ã� Næ�á��rË �Y/�nï�2QÒ ×NÖMÎÐÛjÊ*ã� Næ#árà´Ü´ÏNÌ#æà´ÜÐÏKÌ/ mçNÜ�(jÌNÖNØNÜjâNÜMßmÍMØ�ãmà´Ü´ÏNÌ)á"`�á ø�*Kò�PKô/1�á Õ�*�N�1�`Ðñ-`-1�á ø�*Kò�PNô)á âKÜ´ÖNÖ#æÝmâðà´ÜÐÏKÌ/ �$�7�Ôrì� #Ô��2NçjÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��rËMõNù�ã�8´Þ�5�Z�6Mæmï��#á Ü�(jÊKÖNÜMàKÝ´ÎmÏ�æÝmâ!2°ØÐÏKÞ,2)Ò ×jÖMÎmÛNÊ�ã� jæ®Ø´ÏNÞ®ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��nËMõjù�8´Þ�5�Z�6�#áWà´Ü´ÏKÌkæ��Ýmâ&ÝnÏNÌ�ã�2QÒ ×NÖKÎÐÛjÊ*ã� NæNæ�$óÝnÏNÌ�ãnà´ÜÐÏKÌ/ �è" �� <jékæ���àÐÜ´ÏNÌ nçkàÐÜ´ÏNÌ �è ÓjéNï�2)Ò ×NÖMÎmÛNÊ*ã� jæmïkà´ÜÐÏKÌ �è <�� é=Nç/ �jø�*Kò�PKôNöjïjçQèUà´Ü´ÏNÌ méÝmâíÏkÎÐÌ�ãUÖKÜ*ÒWàÐÜNØ´ÖkßmÍ*ã���8*è4�#áWà´Ü´ÏKÌ/ NæNæ®ØÐÏKÞëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��rÞ-8´ÞNï�#árà´ÜÐÏKÌ Næ®ØÐÏKÞ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ # ÔNáràÐÜ´ÏKÌ jæ®Ø´ÏNÞ®ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã���1��#áWà´Ü´ÏKÌkæ��ø�*Nò�PNô1nçNâNÜMßnÍMØKõNàÐÌKØ´ÏKÞNØjÖ�ãmàÐÜ´ÏKÌ jæÝmâ!=Nçjç ��Ü�(´ÊKÖNÜjçMàÐÌjÖ#ÝrÏK×QÒ ÷KÎMÝnÏNâ#ÝÐÜKäÐÞkà#ã"�jø�*Kò�PKôNö*á��#á4�jæÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã���1��#á Ü�(jÊKÖNÜMàKÝ´ÎÐÏ#æ®Ø´ÏNÞ®ÏkÎÐÌ�ãUÖKÜ*ÒWàÐÜNØ´ÖkßmÍ�ã���8*è��#áUÜ�(´ÊKÖKÜkæjæ\�à´ØNäMÝnÞKØ´ç)ÔjÔâ nç)ÔjÔÝmâíÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔNáNÔNáUÜ�(jÊKÖKÜMæ®Ø´ÏNÞ®ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��nÖ��káUÜ�(jÊNÖKÜkæu�ÝnâëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã ø�*Kò�PKôQè�� Zjé)áUÜ�(´ÊKÖKÜkæ��×jçN×jÖKØmÙ�ÝrÏ*ãWÜ�(´ÊKÖKÜkæÝnâ°Ó�$´çj×-$�G��Ýmâ®×NçjçKÓ�� â/ mçNÜ�(jÊNÖKÜÜKäNà´Ü��×NçNò�=�NKô�U-`�è ×jéêNçNØMßmÌjÛKØKä#ãrÜ�(jÊKÖKÜ�á ×#æâKÜKßmÍNçKØKßÐÌ´ÛMØNä´Þ#ÝÐØKà#ãrÜ�(´ÊKÖKÜ*á ×)á ê#æÝmâ®âKÜKßmÍNçNç*Ônì� �Ô�� â mçKÜ�(jÊKÖKÜÜKäKÝmâëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔNáNÔjá âKÜMßnÍ�æ��ÝnâëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã���8´ï�#áUÜ�(´ÊKÖKÜMàNÝ´ÎÐÏ#æ��â nçNâNÜMßnÍ-ÒUàmÊMäMÝmÌ�ãKÔNáNÔnæ�è� méÜNäKàÐÜ��â nçNâNÜMßnÍ-ÒUàmÊMäMÝmÌ�ãKÔNáNÔnæ�è ÓjéÝmâ®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãUø�*Kò�PKôjÕ)á ÌMÎÐÞKØMàÐâNÜMßmÍMØKàKæ\��øKç´ø�*Nò�PNôNÕÜKäNà´Ü��øKçNØMßmÌjÛKØKäÐÞ#ÝmØMà#ãUø�*Kò�PKôjÕ)áNÔ Þ*ÔNáNÔnì� �Ônæ
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ÈkÝmâ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãUøQá ÌKÎ´ÞKØMàmâKÜMßmÍKØMàKæ��øKç*ÔNÔÝnâëâ �$�7�ÔNÔ6Ø´ÏNÞ®ø/$�7�ÔjÔ��ßmçjñ#ÝjàmÌKØÐÏ#ßNÝÐØ´ñ�ÝmØMà#ãWâNÜMßmÍMØNõKàÐÌKØÐÏKÞKØjÖ�ãWâ Næ#á âKÜKßmÍMØKõNàÐÌKØ´ÏKÞNØjÖ�ãUø#æNæÝnâ&ß�7´Ó��Ýnâ&ß�$´Ó���Ü�(jÊNÖKÜ´çKØKßÐÌ´ÛMØKä´ÞkÝÐØMà#ã øQáNÔ Þ*ÔNáUÓMæmï)ÔNájÔ ïNâ ÜNäKàÐÜ���Ü�(´ÊKÖNÜjçjâ nï)ÔNájÔ ïKØMßmÌjÛMØKäÐÞ#ÝÐØMàkãUøQájÔ Þ)ÔNá ÓkæÜ�(jÊNÖKÜ´ç��#è4�rïKÜ�(jÊNÖKÜjï��ré��ÜNäKàÐÜ�� Ø´ÏNËMÎ´ÓjçkÝnÏNÌ�ãrØKßÐÌjÛMØNä�ãrÜ�(´ÊKÖKÜ*ájÔ Ë)ÔnæjæØ´ÏNËMÎ� mçkÝnÏNÌ�ãUø�*Kò�PKô)è�� ZNékæÝmâ°ØÐÏKËKÎjÓ�$�7Kì� ��Ýmâ°ØÐÏKËKÎjÓ�$jØÐÏKËKÎ- ��Ü�(´ÊKÖNÜjç��è��nïKÜ�(jÊKÖKÜ´ï��#á��rïkàÐÌNÖ�ãrØ´ÏKËKÎ- Næmï�né��ÜKäNà´Ü��f�#è4�rïkàmÌNÖ�ãrØÐÏKËMÎ- jæmï��#á4�nïKÜ�(´ÊKÖKÜjï�né��ÜKäNà´Ü��6Ü�(jÊNÖKÜ´ç��#è4�rïKÜ�(jÊNÖKÜjï��ré��ÜNäKàÐÜ��
Ü�(jÊNÖKÜ´ç��#è4�rïKÜ�(jÊNÖKÜjï��ré��ÝnâëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãKÔ Þ�5/ �6�8´ÞNï*ÔNáUÜ�(´ÊKÖKÜMàNÝ´ÎÐÏ�æ®Î´ÖëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ # 5/ �6�8ÐÞNï)ÔNá Ü�(jÊKÖNÜMàKÝ´ÎmÏ�æ��Ü�(jÊNÖKÜ´çKÜ�(jÊNÖKÜjï)ÔjáNÔ ïKÜ�(jÊKÖKÜÝnâðäjÜÐÏ*ã��jø�*Kò�PKôNökæ�7- ®Î´ÖëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��#á4�#áUÜ�(´ÊKÖKÜkæ��ÊKÜjÖkÝ´ÎÐÞMÎÐçNÖNÜ)ÒWàmÊMäMÝmÌ�ã���8´é)á�8*è4�#á Ü�(jÊKÖNÜkæÝnâðäjÜÐÏ*ã ÊMÜ´Ö#ÝÐÎ´ÞKÎMæ�$jÑ��6Õ�*�N�1�`Ðñ-`-1nçjÊKÜjÖ#Ý´ÎÐÞMÎ*è Ó´éÜNäKàÐÜ��Õ�*�N�1�`Ðñ-`-1nçjÊMÜ´Ö#Ý´Î´ÞKÎ*è Ójéjï)Ô é)Ô

ÜNäMÝnâ&ä´Ü´Ï�ã"�´ø�*Nò�PNôKökænçNç ®ØÐÏKÞë×jÖKØmÙ�ÝrÏ*ã��jø�*Kò�PNôKö)è Ó´é#æ�7jÓ°Ø´ÏNÞë×NÖNØÐÙMØ�(�ã"�´ø�*Kò�PKôKö)è Ójé#æ�7Ðç�L��Õ�*�N1�`mñ/`�1mç��jø�*Kò�PKôKö)è ÓjéÝnâ®ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��#á��#á Õ�*�N�1�`Ðñ/`-1jæ®Ø´ÏNÞë×NÖNØÐÙ�ÝnÏ�ãWÕ�*�N1�`Ðñ/`�1NæmçjçKÓ��ÊNÖ#ÝrÏKÌëÕ�*�N�1�`Ðñ-`-1#áUÜ�(´ÊKÖKÜ*á Ü�(jÊKÖNÜMàKÝ´ÎmÏQá��mÑjÑNÑ�G�G�G�#á �´ø�*Kò�PNôKöÖNØ # õMÝrÏNÊjÛKÌ�ãÐæÖNÜjÌ´ÛKÖ´Ï*ãWÜ�(´ÊKÖKÜkæ
ÞjçMÎNà�Ò ×KÜ´Ìkß # Þ�ãÐæÞjïNçjÖKØ # õKÝnÏjÊNÛKÌ�ã��nÞ#ÝnÖKÜMßÐÌKÎ´Ö#Ý´Î®ÞKØ´ÌMÎNà��3�rïMÎNà�Ò ×KÜ´Ìkß # Þ�ãmæNæ
^ çN×KäNÎmå-Ò ×MäjÎÐå*ãWÞjï)ÔWù�ÔræÙKçNÖNØ # õMÝrÏNÊjÛKÌ�ãMÔ ÙkÜMà���ÔnæÝnâðäjÜÐÏ*ã Ù�æ�$jÑ��ÙKç)ÔjÔâNÜjÖjÖNçKÎÐÊKÜ´ÏîãUÞNïÐÙMï*ÔrßÐØKäÐâKÜKßmÍ-Ò Ü´ÖNÖ)ÔNájÔ # ÔnæâNÜjêNÜ´ÏNÌNçKÎÐÊKÜ´ÏîãUÞNïÐÙMï*ÔUÜ´êKÜÐÏKÌMÎKà�Ò Ì�(NÌ*ÔNáNÔ # ÔnæâjÌKÜmÙkØ´çMÎmÊMÜÐÏîãWÞjï´ÙKï)Ô ÌKÜmÙkØ*Ò Ì�(NÌ*ÔNáNÔ # ÔnæâNÜMàmÌNçKÎÐÊKÜ´ÏîãUÞNïÐÙMï*ÔUØmÙKå#ÝmÌKÎKà�Ò Ì�(NÌ)ÔNájÔ # Ônæ
�KõÐø�*Kò�PKôNöjç�5�mÓ�� 5�6*á4�� ���� 5�6*á��nÑ��� 5�6*á���G/��� 5�6�á��4Z��� 5�6*á4��<��� 5�6*á��4L��� 5�6*á��4T��� 5�6*á������ 5�6*á4��Y��� 5�6*á��� ÐÓ��� 5�6�6°ÈKäMÝ´àÐÌNØ&ß´ÎÐÏ&ä´ØMà âNÜMßnÍMØKàíÞNÜðß´Ø´ÞKØëØ´ÖNÌ/�jßnÛkäjÎâNÜMßnÍMØKàjõÐêKØKßKÝ´Î´ç��MõÐø�*Nò�PKôKöÝnâðäjÜÐÏ*ã ^ æ�7jÓ��Ø´ÖNÌkÝmç*ÔNÔâKÎ´ÖëÚóÝrÏ ^ �ø�*Kò�PKôjçNÖNÜ)ÒUà´ÜjØjÖkßmÍ�ã���8jöNù���ã� �Y�Y�Y�rï´ÙMï���8´ÞNï#æMã48*Ò 5- �6�8ÐñNï#æ����-�#á Ú#æÝnâ®ø�*Kò�PKô��ø�*Kò�PKôjçjø�*Kò�PKôQÒ ×jÖMÎÐÛNÊ�ã� NæÈjÞNç*ÔKÒ 0NäjÎNä´Ø�0ÐÏMÜ # à�0ÐÍNÌ´Ù#äNÎ�0�ÔâjçMÎmÊMÜÐÏVãWÚ*áNÔ Ö)ÔræÊNÖ#ÝrÏKÌ°Þ*á ø�*Kò�PKôâKÎÐÛNÌNçKÎÐÊKÜ´ÏVãWÞjïjø�*Kò�PKôjï)ÔUÜ´êKÜ´ÏKÌ)Ò Ì�(NÌ*ÔNáNÔ # ÔnæØ´çNâNÜMßnÍMØNõKàmÌKØ´ÏKÞNØjÖ�ãmànÛjÙkØj×jÖKØ�ãUø�*Kò�PKô*áNÔ Þ)ÔjáNÔnì� #ÔnæNæåNçNâNÜMßnÍMØNõKàmÌKØ´ÏKÞNØjÖ�ãmànÛjÙkØj×jÖKØ�ãUø�*Kò�PKô*áNÔ Þ)ÔjáNÔ ï #ÔnæNæöjò�`mñ�*jç)ÔjÔöjò�`mñ�*NÓjç*ÔNÔø�*Kò�PKô/1mç*ÔNÔÕ�*�N1�`mñ/`�1mç*ÔNÔ�KõÐø�*Kò�PKôNöjç�5�mÓ�� 5�6*á4�� ���� 5�6*á��nÑ��� 5�6*á���G/��� 5�6�á��4Z��� 5�6*á4��<��� 5�6*á4��L��� 5�6*á���T/��� 5�6�á������ 5�6*á4��Y��� 5�6*á4�� ÐÓ�� 5�6�6ëÈMäKÝjàmÌKØ&ß´ÎÐÏ&ä´ØMà âNÜMßnÍMØKàíÞNÜðß´Ø´ÞKØëØ´ÖNÌ/�jßnÛkäjÎ)´çNâ)Ò ÖNÜNØ´ÞMäKÝnÏMÜ�ãmæø1mç*ÔNÔøjøKç*ÔNÔøNç)ÔjÔV/ mç)è éØ´ÖNÌkÝmç*ÔNÔÌNÜ�(jÌMÎÐç)ÔjÔÛMä´ÌkÝrÙMØjçNÓÌKÎ´ÞNØMàmâKÜKßmÍKØMàÐç)ÔjÔØmÙKå#ÝmÌKÎ´ç*ÔNÔ# Í�ÝÐäjÜ')ëÎÐÖ®ÛkäÐÌ#ÝWÙkØ´çNçNÓ��Ýnâ®ÏkÎÐÌ')ëØÐÏKÞ®ÛMä´ÌkÝrÙMØjçjçKÓ��ÛMä´ÌkÝrÙMØjç/ )´ç�)jÓÝnâðäjÜÐÏ*ã")kæ�$jÑ��)´çNâ)Ò ÖNÜNØ´ÞMäKÝnÏMÜ�ãmæß´ÎÐÏNÌ#ÝrÏNÛKÜÕjç�)ÌKÎ´ÞNØMàmâKÜKßmÍKØjç)ÔNÔ2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ãMÔ�$���*�2��Kö��Nô�N��&��8NàjùjöNò�`Ðñ�*-8NàÐïNç-8NàÐï-8�ÔÐãkÒUù��#ãWÌ#ÝnÌMäMæ�5- �6)ÒUùMæ�7�ÔNá�)MæÝnâ,2&�)jÓjç�)âjÌKÜmÙkØ*Ò # Ö#ÝnÌKÜ�ã�)Mæ
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öNò�`Ðñ�*NçNöNò�`Ðñ�*KÓöNò�`Ðñ�*KÓ´ç�2)Ò ×jÖMÎÐÛjÊ*ã� NæØÐÙNå�ÝnÌMÎ´ÓjçNØÐÙNå�ÝmÌKÎø�*Nò�PNô1nç)ÔjÔÕ�*�N�1�`Ðñ-`-1nç)ÔjÔâKÜKßmÍKØMàmç)ÔjÔØÐÙNå�ÝnÌMÎÐç)ÔjÔäMÝ´àÐÌNØjç�5�6ß´Ø´ÞNç*ÔNÔÝmâëöNò�`Ðñ�*-$�7�ÔjÔ��Ýnâ,�KõÐø�*Kò�PKôNö�$�7´âKÜMßnÍMØMàjõÐêKØMßKÝÐÎ��ÈkßÐØjÞjçkàmÌNÖ�ã"�KõÐø�*Kò�PKôKökæÈjÊNÖ#ÝrÏKÌ,�Mõmø�*Nò�PNôKöÈkà´ÎNäjÎ®âNÜMßnÍMØKà®Ø Ï�ÝnêKÜNä®ÞNÜ®Þ#ÝmØâMÎÐÖóÝëÝrÏ'�KõÐø�*Kò�PKôNö)è´ÔUÓ*Ô é)Ò �MÜjËMà#ãÐæ��Ýmâ ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã ø�*Kò�PNôQè Ó�� ZNé)ánÝjæ��äMÝ´àÐÌNØ)è âKÜKßmÍMØNõKàÐÌKØÐÏKÞKØjÖ�ãÐÝNæméjç%�Mõmø�*Nò�PNôKö*èjÔ Ó*Ô é)èrÝméÈjÊjÛNÏNÌMÎNà®ØíÏ#ÝmêNÜKä ÏkÎ ÞKÜ®ÞkÝÐØâMÎÐÖ°÷&ÝrÏ°ÖNØ´ÏN×KÜ�ã� #á4 mÓkæ��âMÎÐÖóÝëÝrÏ'�KõÐø�*Kò�PKôNö)èUàÐÌNÖ�ãW÷kæméQÒ �MÜjËMà#ãÐæ��Ýnâ ÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãUø�*Nò�PKôQè Ó�� ZNé*ánÝNæ��âNâjçKØKßÐÌ´ÛMØNä´ÞkÝÐØMà#ãmÝ�áUò�=�NKô�U-`�è ÷jé*áNÔUÓ*ÔræÝmâ®âNâjçNç*Ônì� �Ô��ÊKÖkÝnÏNÌ!Ý#áU÷�áNÔ� ÐÑ�GNÑ�ÔÖKØ # õKÝnÏjÊNÛNÌ�ã��mÜjÖNÖKÎ´ÖðÞ/�ÐØKà-�´æßjÎmÏKÌkÝnÏjÛMÜâNâjçNâjâQÒUàmÊMäMÝnÌ�ãMÔNájÔnæäMÝ´àÐÌNØ)è âKÜKßmÍKØKõKàÐÌNØ´ÏKÞKØ´Ö�ãWâNâ)è Ójékæmï)Ônì#Ô ïNâKÜKßmÍMØKõNàÐÌKØ´ÏNÞKØjÖ�ãUâNâQè� né#æméNç��MõÐø�*Nò�PKôKö*èWàÐÌNÖ�ãr÷kæmé)èrÝméÈ#ÝrÏKÌNÜjÖjêKØNäNÎNàâMÎÐÖóÝëÝrÏ'�KõÐø�*Kò�PKôNö)è´Ô4 ÐÓ*Ô éQÒ �MÜ´Ëkà#ãÐæ��ÝÐÓ´ç#Ý�ÒWànÊkäKÝmÌ�ãMÔNáNÔræÝmâ°äjÜÐÏ*ãmÝÐÓMæ�$�7jÑ��ÊKÖkÝnÏNÌ!Ý#á��nÜjÖjÖMÎÐÖ � � ��ÝÐÓ*è� néNçkÝ�è äjÜÐÏ*ãÐÝÐÓMæNì� méÊKç)è éâMÎÐÖ!�!ÝrÏ è Ó*á� mé��Ýnâ ÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãUø�*Nò�PKôQè Ó�� ZNé*ánÝÐÓ*è �Ké#æ��÷jçj×NÖNØÐÙ�ÝnÏ�ãÐÝmÓ)è �KékæÝmâë÷�7´Ó��
�� nçKØKßÐÌ´ÛMØNä´Þ#ÝmØMà#ãÐÝmÓ)è �Ké*áUò�=�NKô�U-`�è ÷jé)ájÔUÓ*ÔnæÝmâ!� mçjç)Ôrì� #Ô��ÊKÖkÝnÏNÌ!Ý#ánÝmÓ*á ÷*á �ÖKØ # õKÝnÏjÊNÛNÌ�ã��nÜjÖNÖMÎÐÖðÞ�mØMà��jæßjÎmÏKÌkÝnÏjÛMÜ�� nç�� �ÒUàmÊMäMÝmÌ�ãMÔNáNÔræÊ-Ò Ø´ÊjÊMÜÐÏKÞ�ã��� �è �Ké#æÜKäNà´Ü��ÊQÒ ØÐÊNÊKÜ´ÏNÞ�ãmÝÐÓ)è �Ké#æÝmâ°äjÜÐÏ*ã Ê�ænçNçNÑ��âKÎ´Ö!�óÝnÏ è Ó*á� mé��Ê-è �KéjçNâNÜMßnÍMØKõNàÐÌKØ´ÏNÞKØjÖ�ã Ê-è �Né#æÝnâðäMÝ´àÐÌNØ)Ò ÍMØKàjõ��MÜjË�ã Ê-è Ójéjï)Ônì#Ô ïjÊ-è" mé#æ�� äMÝjàÐÌNØ)è Ê-è ÓjéNï)Ôrì�Ô ïjÊQè� méNéjïNç%�KõÐø�*Kò�PKôNö)è´Ô4 ÐÓ*Ô éQèrÝméÜNäKàÐÜ��6äMÝ´àÐÌNØ)è Ê-è ÓjéNï*Ônì�Ô ï´Ê-è� néNéNç%�KõÐø�*Kò�PKôNö)èUàÐÌNÖ�ãMÔ4 ÐÓ�ÔnæméQèWÝméâMÎÐÖóÝëÝrÏ&äKÝjàmÌKØ*Ò �KÜjËMà#ãÐæ��÷jçkÝ�ÒUàmÊMäMÝnÌ�ãKÔnì�ÔnæÝmâ°äjÜÐÏ*ãW÷kænçNçNÑ��WßÐØjÞNïNç*Ô È)Ô ïN÷)è Ójéjï)ÔNájÔ ïK÷)è" méNï)Ô é&�jÔ ïMàÐÌNÖ�ãräMÝjàÐÌNØ)èrÝmékæÜKäNà´Ü��3ßÐØjÞjïNç*Ô È*Ô ïkÝmï)Ô��jÔ ïkàmÌNÖ�ãnäKÝjàÐÌNØ)èrÝmékæÝnâðäKÝjàmÌKØ´çNç�5�6��Ýnâ,�KõÐø�*Kò�PKôNöjçjçNâKÜMßnÍMØMàjõÐêKØMßKÝÐÎ��2÷´ç)Ô Ó*ÔÜNäKàÐÜ���÷jç*Ô4 #ÔØmÙKå#ÝmÌKÎ´çNØjï*Ônì�Ô ïjø�*Kò�PKôâNÜMàmÌQÒ # ÖkÝmÌNÜ�ãMÔ�8ÐÏQÔ ïNöNò�`Ðñ�*Nï)Ô�@jÔ ïKØÐÙNå�ÝmÌKÎ´ï)Ô�@°Ô ïN÷jï*Ô�@jÔ ï*Ô4 �ÔræÜNäKàÐÜ��âKÜKßmÍKØMàmçkàmÌNÖ�ã"�MõÐø�*Kò�PKôNö)èjÔUÓ�Ô é#æè ØmÙKå#ÝmÌKÎ�áUäjØmÙKå�ÝmÌKÎ´éNçkßÐØKäKßmÛMäNÎjØÐÙNå�ÝmÌKÎ�ãnäMÝ´àÐÌKØ*á ø�*Kò�PNô#æÝmâ ØÐÙNå�ÝnÌMÎ�$�7�ÔNÔ��÷j÷jçNØÐÙNå�ÝnÌMÎ�ÒWàmÊMäMÝmÌ�ãKÔnì�ÔnæÞNÓjç´ñ�Ý´àÐÌNØ´ÏkßKÝÐØÐñ�ÝÐØMàkãr÷N÷)è Ójé)á ø�*Kò�PNô#æÝnâ°÷j÷)è ÓjéjçNçN÷N÷*è� mé&�Ýnâ®ÏMÎ´Ìsãmì� �<�$ÐÞKÓ�$- �<!æ��ØÐÙNå�ÝnÌMÎÐç)ÔjÔÜNäMÝnâ®ÏkÎÐÌsãÐì� �<�$´ÞNÓ�$� �<!æ��Þ/ mç´ñ�Ý´àÐÌNØ´ÏkßKÝÐØÐñ�ÝÐØMàkãUø�*Kò�PKô)á ÷N÷)è� né#æÝnâ®ÏMÎ´Ìsãmì� �<�$ÐÞ �$- �<kæ��2ØmÙKå#ÝmÌKÎ´ç*ÔNÔÝmâëØÐÙNå�ÝnÌMÎÐçNç*ÔNÔX�âMÎÐÖóÝëÝrÏ&ä´ØÐÙNå�ÝnÌMÎ�Ò �KÜjËkà#ãmæ��ßÐçkÝ�ÒUàmÊMäMÝnÌ�ãKÔnì�ÔnæÝmâ°äjÜÐÏ*ãnßKæ�$�7´Ñ��ÖKØ # õKÝnÏjÊNÛNÌ�ãnàÐÌNÖ�ãnßKæmï*ÔUÓNÓ*ÔræÝmâëØ�$Ðçkß�è Ó´é-$Ðçjå!ÎÐÖ°Ø�$´çMß�è" mé�$´ç´å?�ØÐÙNå�ÝnÌMÎÐç#ÝåKÖNÜNØ��ÝmâëØÐÙNå�ÝnÌMÎÐçNç*ÔNÔ��ÈjÊNÖ#ÝrÏKÌ ÔnìjìNì#ÔNáUäjØmÙKå#ÝmÌMÎ�á �MõÐø�*Kò�PKôNö*á ø�*Nò�PKô)á Ø*á åØÐÙNå�ÝnÌMÎÐçKØ´ï)Ôrì�Ô ïjø�*Kò�PNôâKÜKàÐÌ)Ò # Ö#ÝnÌKÜ�ãMÔ"8ÐÏ)Ô ïKöjò�`Ðñ�*jï)Ô�@NÔ ïKØÐÙKå#ÝmÌMÎ´ï*Ô�@NÔ ïMß´ØjÞNï*Ô�@NÔ ïjâKÜMßmÍKØMàÐï)Ô�@NÔ ïkàmÌNÖ�ãnä´ØÐÙKå�ÝnÌMÎMæmï*Ô�@�G*ÔræÜKäNà´Ü��
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âNÜMàmÌQÒ # ÖkÝmÌNÜ�ãMÔ"8mÏQÔ ïKöjò�`Ðñ�*jï)Ô�@NÔ ïKØÐÙKå#ÝmÌMÎÐï)Ô�@NÔ ïkß´ØjÞNï*Ô�@NÔ ïMàÐÌNÖ�ãräjØÐÙKå#ÝmÌMÎMænï)Ô�@NÔ ïNâKÜKßmÍMØMàmï)Ô�@NÔ ï)Ô Z)ÔræÜNäKàÐÜ��âNÜMàmÌQÒ # ÖkÝmÌNÜ�ãMÔ"8mÏQÔ ïKöjò�`Ðñ�*jï)Ô�@NÔ ïKØÐÙKå#ÝmÌMÎ´ï*Ô�@NÔ ïkß´ØjÞjï��@��nïjâKÜMßmÍKØMàÐï)Ô�@NÔ ïkàmÌNÖ�ãnä´ØÐÙKå�ÝnÌMÎMæjæÊNÊNçKöjò�`mñ�*ÊNÊNçNÖNÜ)ÒUàmÛjå*ã���8�ã��#á4��8�8�8#ã��#á ÊjÊ�æÊNÊNçNÖNÜ)ÒUàmÛjå*ã���8Mæ��#á4��8�8�8Kæ��#á ÊjÊ�æÝmâ&ßÐØjÞjçNç*ÔNÔ��3ß´Ø´ÞNçjâKÜKßmÍKØKõKàmÌKØ´ÏKÞNØjÖ�ãUø�*Kò�PKôkæmï����" ��ÌKÜ�(NÌKÎ´çjÖKÜ*ÒWàmÛjå*ãUÊNÊ)áUöNò�`mñ�*Nï��+�Kô���a�*Nô´ú�F/1��-`®ç��rïKØmÙKå#ÝmÌKÎ´ïd�j�Kô���a�*jø�*Kò�PKôNö°ç��rïkßÐØjÞjï��'�&á ÌNÜ�(jÌMÎ�á4 jæÝmâ®ÏMÎ´ÌëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔnì#ÔNáUØÐÙNå�ÝmÌMÎKæ�� ÖKØ # õMÝnÏjÊNÛKÌ�ãWØÐÙKå#ÝmÌMÎ´ï*Ô4 � � �Ô ïKØkæâKÎÐÛNÌQÒ # ÖkÝmÌNÜ�ãWÌKÜ�(NÌMÎMæÌNÜ�(jÌMÎÐç)ÔjÔ�KõÐø�*Kò�PKôNöjç�5�mÓ�� 5�6*á4�� ���� 5�6*á��nÑ��� 5�6*á���G/��� 5�6�á��4Z��� 5�6�á���<�� 5�6*á��4L��� 5�6*á���T/��� 5�6�á������ 5�6*á4��Y�� 5�6*á4�� ÐÓ�� 5�6�6°ÈKäMÝ´àÐÌNØ&ß´ÎÐÏ&ä´ØMà âNÜMßnÍMØKàíÞNÜðß´Ø´ÞKØëØ´ÖNÌ/�jßnÛkäjÎÜNäKàÐÜ��Õjç�)2jçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ãMÔÐãkè"��Ò éMù��MæMãMáKè"��Ò�$´éMù���á"8Kà´ùMæ���ã�$��1nú�*-8Kà´ù��MØKämÛMÜjç�ã48´öjï#æ�8Nàjù�7*è���$´éMù���$�0��/1nú�*-7Kæ�5/ �6�ã48Kà´ù�áWù�8Nàjù�ã48´öKùMækã�8Kàjù*è���8*Ò éKùMæ�ÒUùKæ���ÔNá Õ#æ# Í�ÝÐäjÜ!2&�Fjç)ÔjÔF/ mç�2QÒ ×NÖKÎÐÛjÊ*ã"Z#æÝnâ®ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã��rÏ:9 N?9 Ö?9 8Kì;9 8´ï&9 ô?9 ø?9mãmàjõ�8 # æ�9mãWË-8ÐÞNï#æ;9mã Ù8´ÞNïkæ��#á F/ Næ��ÝmâëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ãMÔ´ãUÞ?9 Ùe9 # æ�5/ �6�8´ÞNï*ÔNá F jæëÎ´Ö®ÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ãMÔ�`*è"��8Ðï-8MìméKù�ãWÞ?9 Ùe9 # æ�5/ �6���ÔNá F/ Næ��ÌKÜ�(NÌKÎjÓ´ç)ÔjÔÝmâðä´Ü´Ï�ã"2)Ò ×jÖMÎmÛNÊ#àkãÐæNæ�7Ðç ��ÌKÜ�(NÌKÎjÓ´ç�2)Ò ×NÖKÎÐÛNÊ*ã� NæÌKÜ�(NÌKÎjÓ´çNÌNÜ�(NÌKÎjÓ)ÒWànÊkäMÝmÌ�ãÐæÌKÜ�(NÌKÎjÓ*Ò ÖNÜjêKÜ´Ökà´Ü�ãmæÌKÜ�(NÌKÎ- nç)ÔjÔâMÎÐÖ®Ê!ÝrÏ°ÌKÜ�(NÌKÎjÓ��ÌNÜ�(jÌMÎ� mïjçjÊNï)ÔðÔÌKÜ�(NÌKÎjÓ´çNÌNÜ�(NÌKÎ- Ýmâðä´Ü´Ï�ã"2)Ò ×jÖMÎmÛNÊ#àkãÐæNæ�7Ðç�L��ÌKÜ�(NÌKÎjÓ´ç�2)Ò ×NÖKÎÐÛNÊ*ã"Lkæmï)Ô°Ô ïjÌKÜ�(NÌKÎjÓÝmâðä´Ü´Ï�ã"2)Ò ×jÖMÎmÛNÊ#àkãÐæNæ�7�T��ÌKÜ�(NÌKÎjÓ´çNÌNÜ�(NÌKÎjÓjï)Ô°Ô ï�2QÒ ×NÖKÎÐÛjÊ*ã"TkæÝmâ,2)Ò ×jÖMÎmÛNÊ�ãrÑMæ�� ÌNÜ�(NÌMÎ´ÓjçNÌKÜ�(NÌMÎjÓ´ï)ÔðÔ ï�2)Ò ×jÖMÎmÛNÊ�ãrÑkæÝmâëÌNÜ�(jÌMÎ´Ó�$�7�ÔjÔX�FjçjåjÛ#àjß´Ø´êKÜ´ÖjåkÎ�ãUÌKÜ�(NÌKÎjÓkæÈ´ÊMØ´ÖKÜKß´ÜëÚ´ÛMÜ°äjÎKà êNÜjÖ´åkÎNà ÍMØ´ËëÚjÛKÜíÊkÎmÏMÜ´Ö!ì
Ü´Ï°ÜKä ÊNÖKÜKà´ÜÐÏKÌNÜÝnâ,FNçjç)Ô�`�Ô�� Fjç)Ôrì�ÔÜKäKÝmâðäjÜÐÏ*ã�2QÒ ×NÖKÎÐÛjÊ#à#ãÐæjæ�7´ç íØ´ÏNÞ®ÏkÎÐÌëÖKÜ*ÒWàÐÜNØ´ÖkßnÍ*ã���8´ÞNï��ká F Næ��Ýmâ,2)Ò ×jÖMÎmÛNÊ�ãrÑMæ®ØÐÏKÞðä´Ü´Ï�ã"2)Ò ×jÖMÎmÛNÊ*ãrÑMæNæ�7�G��6ÌKÜ�(NÌKÎjÓ´ç�2)Ò ×jÖMÎÐÛNÊ�ãrÑkæÜKäNà´Ü��ÌKÜ�(NÌKÎjÓ´ç�2)Ò ×NÖKÎÐÛNÊ*ã� NæÌKÜ�(NÌKÎjÓ´çNÌNÜ�(NÌKÎjÓ)ÒWànÊkäMÝmÌ�ãÐæÝmâðä´Ü´Ï�ãWÌNÜ�(jÌMÎ´Ókæ�$´Ñ�� ÌKÜ�(NÌMÎjÓ´ç�2QÒ ×jÖMÎÐÛjÊ*ã� NæÜKäNà´Ü��ÌKÜ�(NÌKÎjÓ*Ò ÖNÜjêKÜ´Ökà´Ü�ãmæÌKÜ�(NÌKÎjÓ´çNÌNÜ�(NÌKÎjÓ)è Ó´éNï)ÔðÔ ïNÌNÜ�(jÌMÎ´Ó)è" méFNç´åNÛkàNßÐØjêNÜjÖjåMÎ�ãWÌKÜ�(NÌMÎjÓMæ
ÜNäMÝnâëø�*Kò�PKô/1mçjç)ÔjÔ3ØÐÏKÞëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã��nÖ�5- �6�#á F Næ��ÌKÜ�(NÌKÎjÓ´ç)ÔjÔÝmâðä´Ü´Ï�ã"2)Ò ×jÖMÎmÛNÊ#àkãÐæNæ�7Ðç ��ÌKÜ�(NÌKÎjÓ´ç�2)Ò ×NÖKÎÐÛNÊ*ã� NæÌKÜ�(NÌKÎjÓ´çNÌNÜ�(NÌKÎjÓ)ÒWànÊkäMÝmÌ�ãÐæÌKÜ�(NÌKÎjÓ*Ò ÖNÜjêKÜ´Ökà´Ü�ãmæÌKÜ�(NÌKÎ- nç)ÔjÔâMÎÐÖ®Ê!ÝrÏ°ÌKÜ�(NÌKÎjÓ��ÌNÜ�(jÌMÎ� mïjçjÊNï)ÔðÔÌKÜ�(NÌKÎjÓ´çNÌNÜ�(NÌKÎ- Ýmâðä´Ü´Ï�ã"2)Ò ×jÖMÎmÛNÊ#àkãÐæNæ�7Ðç�L��ÌKÜ�(NÌKÎjÓ´ç�2)Ò ×NÖKÎÐÛNÊ*ã"Lkæmï)Ô°Ô ïjÌKÜ�(NÌKÎjÓÝmâðä´Ü´Ï�ã"2)Ò ×jÖMÎmÛNÊ#àkãÐæNæ�7�T��ÌKÜ�(NÌKÎjÓ´çNÌNÜ�(NÌKÎjÓjï)Ô°Ô ï�2QÒ ×NÖKÎÐÛjÊ*ã"TkæÝmâ,2)Ò ×jÖMÎmÛNÊ�ãrÑMæ�� ÌNÜ�(NÌMÎ´ÓjçNÌKÜ�(NÌMÎjÓ´ï)ÔðÔ ï�2)Ò ×jÖMÎmÛNÊ�ãrÑkæÝmâëÌNÜ�(jÌMÎ´Ó�$�7�ÔjÔX�FjçjåjÛ#àjß´Ø´êKÜ´ÖjåkÎ�ãUÌKÜ�(NÌKÎjÓkæÝnâ,FNçjç)Ô�`�Ô��ø�*Nò�PNô1nçjø�*Kò�PKôFNç*ÔNÔÝnâ,F-$�7�ÔjÔ%�F/ mçjÖKÜ*ÒWànÛNå�ãMÔNáNÔjáNÔNáNÔ ï�F)á F/ NæF/ mç�FNï�F øKÜMßnÍkõjÎ´ÖkÝmçNØ´ÏMØKõ´Ü�(jÊkõÐÌKÜÐÙKÊ�ã"F �á ÌMÎ´ÞKØKàÐâKÜMßnÍMØMàKæ)´çNÖNÜ)ÒUàmÛjå*ãKÔ �1nú�*-7�ÔNá4�4�1nú�*�2d�rï�F/ mï��7-�#á )*á4 NæÝnâ®øMÜKßmÍMõNÎÐÖ#ÝnçNç*Ônì� �Ô��ÈjÖKØ # õKÝnÏjÊNÛNÌ�ã��� � ��nï�2)Ò ×NÖMÎmÛNÊ*ã"ZkæNæûNçNÖNÜ)ÒUà´ÜjØjÖMßmÍ*ã����#ã48Kà´ù�8jöKù�8KàjùMæMã4$jÜjêNÜ´Ï/8´öKù�7�5- �6�ãkè"��8�Ô"8*Ò 8�á"8�ã�8MæméMùKæNæ��#á 2QÒ ×NÖKÎÐÛNÊ�ã"Z#æNæÝnâ®û&ÎÐÖëÖNÜ)ÒUà´ÜjØjÖMßmÍ�ã���N��ká F Næ��)´çNÖNÜ)ÒUàmÛjå*ãKÔ"$��1rú�*-8Kàmï)ÔNá���$��1nú�*�2ðÌjËjÊKÜjç�*���*�U��-`[�ká�)�á4 jæÜNäKàÐÜ��)´çNÖNÜ)ÒUàmÛjå*ãKÔ"$��1rú�*-8Kàmï)ÔNá���$��1nú�*�2ðÌjËjÊKÜjç´ñ�a�NKô��1�`�UR�#á )*á� Næ
ÜNäKàÐÜ��ÌKÎ´ÞNØMàmâKÜKßmÍKØMàÐïNç´øMÜMßmÍMõNÎ´Ö#Ýnï)ÔðÔ)jÓNÓ´çNÖNÜ)ÒUàmÛjå*ã��Mã�8´ï#æ�5- �6�#á4��8�8�8Ðï��#á 2)Ò ×NÖMÎmÛNÊ*ã�Z#æNæ)- mçjÖKÜ*ÒWànÛNå�ãMÔ"$��/1nú�*�ã�8KàÐï#æ��MØKäÐÛKÜjç-8Kà´ù�Ô ï�)jÓNÓ*á4��$��1rú�*�2ðÌjËjÊKÜjç´ñKô���*,�MØNäÐÛKÜjç�nï´øMÜMßnÍkõNÎÐÖ#Ý�á�)�á4 NæÝnâ')jçjç�)- ��
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