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LML NOPQRSTUPNRO
�V WX Y W Z[\ ��VW]W^�VZ V_�V `V_'aZ�Zb�VWc� Y WbZ[ZXX X\XVZd X Y W[[ ZeVZ�XWfZ[\bZ[\ c� V_Z g�[W]Z�XZ c^Zb�VWc�X ^bcfW Z h\ ij k lm mlnnopqmirqlps tuv w � ['[cY W�a X^c�V��ZcgX  Z^[c\d Z�V �� XZ[x'^ [��� W�ayd ���aZd Z�V z � _c ] �ZV'Ycb{W�a Y W[[ ^ [�\ �� Wd^cbV��V bc[Z W�  Z[WfZbW�a �[[ {W� X cx Y WbZ[ZXX XZbfW]ZXxbcd V_Z ��VZb�ZV Vc V_Z fZb\ _�� X cx V_Z dchW[Z gXZb w�_Z � [gZVccV_ |�� } VZ]_�c[ca\z �X  ZX]bWhZ W� V_Z �^Z]W~ ]�VWc�X cx V_Z� [gZVccV_ �\XVZd �ZbXWc� uwu t�v z WX Ze^Z]VZ Vc h Z c�Z cx V_Z dcXV ^bcd WXW�aZ��h[W�a VZ]_�c[ca\ xcb � _c] �ZVYcb{X w �bWa W��[[\ W�Vbc g]Z �X X_cbV'b��aZ]�h[Z bZ^[�]Zd Z�V z V_Z �� X^Z]W~]�VWc�X  Z~�Z Y�\X xcb Y_W]_ Z�]_ ��  ZfW]Z]�� XZV g^ dg[VW^[Z ]c��Z]VWc�X Y WV_ �ZWa_hcbW�a  ZfW]ZX Xc V_�V ]cddg�W']�VWc� ]�� hZ ZXV�h[WX_Z W� � dg[VW'_c^ x�X_ Wc� w �� V_WX XZ�XZ z � [gZVccV_ ZfW]ZX X^bZ� W� � aZcab�^_W] �bZ� ]�� ^bcfW Z V_Z d WXXW�a Y WbZ[ZXX ZeVZ�'XWc� Vc V_Z f�bWcgX _ZVZbcaZ�ZcgX �ZVYcb{ W�xb�XVbg]VgbZX z �[[cY W�a � dcbZ^ Zbf�XWfZ Y WbZ[ZXX �]]ZXX w�_WX ]_�^VZb  ZX]bWhZX Xc[gVWc�X Vc V_Z xg� �dZ�V�[ ^bch [Zd X V_�V �ZZ Vc h Z �  bZXXZ xcb V_Z XZ[x cba��W��VWc� cx � [gZVccV_  ZfW]ZX W�Vc �� � _c]�ZVYcb{ w�]]cb W�a Vc V_Z X^Z]W~]�VWc�X z Y_Z� VYc �� �c ZX V_�V �bZ W�Vc Z�]_cV_Zb ]cddg�W]�VWc� b��aZ Y��V Vc XZV g^ � ]cddg�W]�VWc� [W�{ z c�Z cx V_ZddgXV �XXgdZ V_Z bc[Z cx n isr�� cx V_Z ]cddg�W]�VWc� Y_W[Z V_Z cV_Zb h Z]cd ZXWVX s�i��w �_WX XWd^[Z �c�Z'_c^� �ZVYcb{ WX ]�[[Z � � qmlp�r �� d �\ W�][g Z
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XZfZb�[ X[�fZX �c dcbZ V_�� � cx Y_W]_ ]�� hZ �]VWfZ[\ ]cddg�W]�VW�a Y WV_V_Z d �XVZb �V V_Z X�d Z VWdZ w �x � d �XVZb _�X dcbZ V_�� � X[�fZX z Xcd Z X[�fZX_�fZ Vc hZ �^�b{Z w� �c ]cddg�W]�VZ Y WV_ � ^�b{Z X[�fZ � d �XVZb _�X Vc�g�^�b{� WV z Y_W[Z ^cXXWh[\ ^�b{W�a ��cV_Zb X[�fZ w�_Z X^Z]W~]�VWc�X �[[cY Z�]_ �c Z Vc �XXgdZ dg[VW^ [Z bc[ZX w � �c Z ]�� hZ� d �XVZb W� c�Z ^W]c�ZV �� � X[�fZ W� c�Z cb dcbZ cV_Zb ^ W]c�ZVX z cb � X[�fZW� dg[VW^[Z ^ W]c�ZVX w �ZfW]ZX Y WV_ dg[VW^[Z bc[ZX �]V �X  ir�� i�s Vc � � �]Z�V^W]c�ZVX V_gX ]bZ�VW�a � dg[VW'_c^ � _c] �ZVYcb{ ]�[[Z � smirr��p�rw� Wa w uwu X_cY X V_Z ]�XZ Y_ZbZ u� ��  ZfW]ZX _�fZ hZZ� ^�bVWVWc�Z W�Vc xcgb^W]c�ZVX |� z � z $ �� � } w � �XVZbX �bZ bZ^bZXZ�VZ h\ ^Z�V�ac�X |Xgbbcg� Z h\ � [�baZ ]Wb][Z V_�V bZ^bZXZ�VX V_ZWb Vb��Xd WXXWc� b� Wg X} z Y_W[Z X[�fZX �bZ Z^W]VZ �X Xd �[[ ]Wb][ZX w � � �]Z�V ^W]c�ZVX ]�� hZ W�VZb]c��Z]VZ W�  W�ZbZ�VY�\X w & W]c�ZVX � �� �  Z^W]V V_Z n isr���nisr�� ]�XZ z Y_Z� VYc d�XVZbX �bZ�ZWa_hcbX �� W�VZb]c��Z]VWc� WX �]_WZfZ h\ _�fW�a c�Z cx V_Z VYc d �XVZbX
�cW�W�a V_Z ^W]c�ZV cx V_Z cV_Zb �X X[�fZ |W� V_Z ~agbZ z �c Z � hZ]�d Z V_Z X[�fZcx �c Z u} w �Yc ^W]c�ZVX ]�� hZ �cW�Z h\ � ]cddc� X[�fZ z VZbd Z �  ir�� i�s�i��w �_WX WX V_Z ]�XZ cx ^W]c�ZVX � �� $ Y_W]_ �bZ �cW�Z h\ �c Z � w �_ZV_ Wb ]�XZ WX Y_Z� ^W]c�ZVX �bZ W�VZb]c��Z]VZ V_bcga_ � ^�Wb cx �ZWa_hcbW�aX[�fZX z ]�[[Z W� V_Z xc[[cY W�a qpr��n �jqir�  ir�� i�sz �X W� V_Z ]�XZ cx ^W]c�ZVX$ �� � z �cW�Z h\ �c ZX � �� � w �� V_Z [�VVZb ]�XZ z W�VZb]c��Z]VWc� bZ�gWbZXV_�V c�Z cx V_Z VYc W�VZbd Z W�VZ a�VZY�\X h Z]cd ZX V_Z d �XVZb cx � �ZY ^W]c�ZVV_�V W�][g ZX V_Z cV_Zb W�VZbd Z W�VZ a�VZY�\ �X X[�fZ |W� V_Z ~agbZ z �c Z �hZ]cd ZX V_Z d �XVZb cx V_Z ZeVb� ^W]c�ZV} w � WV_ V_Z ]bZ�VWc� cx ^W]c�ZV � z V_Z~fZ ^ W]c�ZVX cx � Wa w uwu xcbd � ]c��Z]VZ X]�VVZb�ZV w
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�� V_ WX ]_�^VZb YZ  ZX]bWhZ V_Z Xc[gVWc�X ^bc^cXZ Xc x�b xcb X]�VVZb�ZVxcbd �VWc� w �_Z �ZeV �Z]VWc� uw� W�Vbc g]ZX Vc V_Z h�XW]X cx V_Z � [gZVccV_VZ]_�c[ca\w �� �Z]VWc� uw� YZ  Z~�Z V_Z ^bch[Zd X g� Zb[\W�a X]�VVZb�ZV xcb'd �VWc� z �� YZ �[Xc Xgd g^ V_Z  ZXWb�h[Z ^bc^ZbVWZX V_�V X_cg[ hZ X�VWX~Z h\ � aZ�Zb�VZ X]�VVZb�ZV w �_Z xc[[cY W�a �Z]VWc� uw` XgbfZ\X Xc[gVWc�X V_�V�^^Z�bZ Xc x�b W� V_Z [WVZb�VgbZ w �Z]VWc�X uw� �� uw�  ZX]bWh Z W�  ZV�W[X VYc^bcVc]c[X xcb aZ�Zb�VW�a ]c��Z]VZ X]�VVZb�ZVX w �Z]VWc� uw�  ZX]bWhZX Xcd Z]c�]Zb�X b�WXZ h\ V_Z Wd^[Zd Z�V�VWc� cx XcdZ cx V_Z ^bcVc ]c[X �]]cb W�a
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Vc V_Z ]gbbZ�V fZbXWc� cx V_Z � [gZVccV_ X^ Z]W~]�VWc�X w �W��[[\z �Z]VWc� uw�]c�][g ZX V_Z ]_�^VZb w
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�� V_WX XZ]VWc� YZ hbWZ�\  ZX]bWhZ V_Z ^bc ]Z gbZX cx V_Z � [gZVccV_ VZ]_�c[ca\V_�V �bZ �ZZ Z Vc  ZX]bWh Z Xc[gVWc�X xcb X]�VVZb�ZV xcbd�VWc� w �_WX XZ]VWc�WX �cV W�VZ� Z Vc ^bcfW Z �  ZV�W[Z  ZX]bW^VWc� cx V_Z � [gZVccV_ X\XVZd z xcbY_W]_ V_Z bZ� Zb WX bZxZbbZ Vc t�v w� [gZVccV_ c^Zb�VZX W� V_Z � w`�%� z g�[W]Z�XZ ��� h�� w �bZ�gZ�]\ _c^'^W�a X^bZ� X^ Z]Vbgd WX � c^VZ Vc bZ g]Z W�VZbxZbZ�]ZX hcV_ �dc�a �� �c ZX�� Y WV_ VZ]_�c[caWZX V_�V c^ Zb�VZ W� V_Z X�d Z h�� z Z wa wz ���� �� wuuh w�� cb Zb Vc ZXV�h[WX_ � ]c��Z]VWc� hZVYZZ� VYc �� �c ZX c�Z cx V_Zd�XXgd ZX V_Z bc[Z cx n isr�� cx V_Z ]cddg�W]�VWc� �� V_Z cV_Zb c�Z h Z]cd ZX WVXs�i��w �_WX XWd^[Z �c�Z _c^� �ZVYcb{ WX ]�[[Z � � qmlp�r �� d�\ W�][g Z d ��\X[�fZX z �c dcbZ V_�� � cx Y_W]_ ]�� hZ �]VWfZ �V V_Z X�dZ VWd Z w � [[  ZfW]ZX W�� ^W]c�ZV X_�bZ V_Z X�d Z ]_���Z[ |W wZ wz � xbZ�gZ�]\ _c^^W�a XZ�gZ�]Z} Y_W]_WX  ZbWfZ xbcd V_Z g�W�gZ �� �� �[gZVccV_ ][c ]{ cx V_Z d �XVZb w$cddg�W]�VWc� Vc �� xbcd �  ZfW]Z WX �[Y�\X ^ Zbxcbd Z V_bcga_ V_Z d�X'VZb cx V_Z ^ W]c�ZV Vc Y_W]_ WV hZ[c�aX w �� ^�bVW]g[�b z � � Wd Z'� Wf WXWc� �g^[Ze|��� } X]_ZdZ WX Zd^[c\Z xcb W�Vb�'^W]c�ZV ]cddg�W]�VWc�X � Vb��Xd WXXWc�Xc ]]gb W� ^�WbX cx ����� X[cVX z V_Z ~bXV cx Y_W]_ WX xcb d �XVZb'X[�fZ ]cddg'�W]�VWc� z �� V_Z XZ]c� xcb V_Z ]cddg�W]�VWc� xbcd V_Z ^c[[Z X[�fZ Vc V_Zd �XVZb w� ��  ZfW]Z ]�� VWd ZX_�bZ �dc�a  W�ZbZ�V ^W]c�ZVX w �� ^�bVW]g [�b z � ZfW]Z ]�� hZ ZWV_Zb V_Z d �XVZb cx c�Z ^W]c�ZV �� � X[�fZ W� cV_Zb ^W]c�ZVXcb � X[�fZ W� dg[VW^ [Z ^ W]c�ZVX w � �c Z Y WV_ dg[VW^[Z bc[ZX �]VX �X  ir�� i�hZVYZZ� V_Z ^W]c�ZVX Vc Y_W]_ WV h Z[c�aX w & W]c�ZVX ]�� hZ W�VZb]c��Z]VZ V_bcga_ a�VZY�\X W�Vc � dg[VW'_c^ � _c] �ZVYcb{ ]�[[Z � smirr��p�rw& W]c�ZV xcbd�VWc� WX ^ Zbxcbd Z W� VYc XVZ^X � ~bXV z  ZfW]ZX dgXV h Z]cd Z�Y�bZ cx V_ZWb �ZWa_hcbW�a �c ZX z W wZ wz V_Z �c ZX W� V_ZWb Vb��Xd WXXWc� b��aZ| ZfW]Z  WX]cfZb\} � V_Z� z W�xcbd �VWc� dgXV h Z Ze]_��aZ Vc XZV g^ � [W�{hZVYZZ� � ]�� W �VZ X[�fZ �� � ]�� W �VZ d �XVZb |[W�{ ZXV�h[WX_d Z�V} w �]']cb W�a Vc V_Z ]gbbZ�V �� X^Z]W~]�VWc�X z V_Z xcbd Zb XVZ^ WX �]]cd^[WX_Z h\dZ��X cx V_Z qp �oq�� �� qp�oq�� smip ^bc ]Z gbZX z Y_W[Z V_Z [�VVZb bZ�gWbZXV_Z � i � �� � i � smip ^bc ]Z gbZX w�cb  ZfW]Z  WX]cfZb\ Vc _�^^Z� z VYc �ZWa_hcbW�a  ZfW]ZX _�fZ Vc h Z W��c^^cXWVZ� dc ZX z ��d Z[\ c�Z dgXV h Z V_Z W��gWbZb z V_Z  WX]cfZbW�a  ZfW]Z z�� V_Z cV_Zb  ZfW]Z _�X Vc h Z Y W[[W�a Vc hZ  WX]cfZbZ w �_ZXZ dc ZX �bZWd^[ZdZ�VZ W� �� h\ _�fW�a V_Z W��gWbZb W� W��gWb\ dc Z z �� V_Z cV_Zb ZfW]Z W� W��gWb\ X]�� dc Z w �_Z W��gWbZb Vb��Xd WVX W��gWb\ �� ^�]{ZVX �X{'W�a �ZWa_hcbW�a  ZfW]ZX Vc W Z�VWx\ V_Zd XZ[fZX �� Vc ^bcfW Z X\�]_bc�W��VWc�W�xcbd �VWc� �ZZ Z xcb [W�{ ZXV�h[WX_d Z�V �V � [�VZb VWd Z w �c d W�Wd W�Z V_Z ZfW]Z  WX]cfZb\ VWd Z z V_Z �� X^Z]W~]�VWc�X XV�VZ V_�V �� ^�]{ZVX dgXV hZ
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fZb\ Xd �[[ |W wZ wz V_Z\ W�][g Z c�[\ V_Z �Z�Zb�[ ���gWb\ �]]ZXX $c Z z ���$ z�� �cV_W�a Z[XZ } �� V_�V V_Z\ dgXV h Z Vb��Xd WVVZ cfZb V_Z xbZ�gZ�]WZX cx� ^bZ Z~�Z W��gWb\yW��gWb\ X]�� xbZ�gZ�]\ _c^^W�a XZ�gZ�]Z z ]_��aW�a xbZ'
�gZ�]WZX �V � _Wa_ b�VZ |VY W]Z � X[cV} w �  ZfW]Z W� W��gWb\ X]�� _c^X �dc�a W�ZbZ�V xbZ�gZ�]WZX �V � fZb\ [cY b�VZ |c�Z xbZ�gZ�]\ ZfZb\ u

�
���} z V_gX W�']bZ�XW�a V_Z ^bch�hW[WV\ cx � _�� X_�{Z c� V_Z X�d Z xbZ�gZ�]\ cx V_Z W��gWbZb w� X Xcc� �X �� �� ^�]{ZV WX bZ]ZWfZ �V �  ZfW]Z W� W��gWb\ X]�� dc Z z V_Z ZfW]Z ]cd^gVZX � h�]{c� W�VZbf�[ �� XV�bVX [WXVZ�W�a �a�W� w ��[\ Y_Z� ���� ^�]{ZV WX bZ]ZWfZ �xVZb V_Z h�]{c� ^_�XZ V_Z g�WV W� W��gWb\ X]�� dc Z Y W[[XZ� �� �%� |�bZ�gZ�]\ %c^ �\�]_bc� W��VWc� } ^�]{ZV ]c�V�W�W�a WVX W Z�VWV\�� X\�]_bc�W��VWc� W�xcbd �VWc� |WVX �� ][c ]{ } w�_Z  ZX]bWhZ W��gWb\ ^bc]Z gbZX [Z� Vc �� �X\ddZVbW] {�cY [Z aZ cx VYc�ZWa_hcbW�a  ZfW]ZX � �_Z W��gWbZb W Z�VWV\ WX �cV {�cY� �V V_Z  ZfW]Z V_�VbZ]ZWfZ �� W��gWb\ �� ^�]{ZV w � xVZb Xg]]ZXXxg[ bZ^[\ xbcd V_Z  ZfW]Z W� W�'

�gWb\ X]�� dc Z z W� XVZ� z V_Z W��gWbZb {�cY X V_Z W Z�VWV\ �� V_Z ][c ]{ cxV_Z �ZWa_hcb V_�V �gXV bZ^ [WZ w �_WX Z��h[ZX V_Z W��gWbZb � Vc ZXVWd �VZ V_ZxbZ�gZ�]\ _c^^W�a XZ�gZ�]Z gXZ h\ WVX �ZWa_hcb �� V_gX Vc W�fWVZ WV Vc �cW�WVX ^W]c�ZV �X � X[�fZ w �_WX W�fWV�VWc� WX �]]cd^[WX_Z h\ dZ��X cx V_Z ^�aW�a^bc ]Z gbZX w�� cb Zb xcb VYc �ZWa_hcbW�a  ZfW]ZX � �� � Vc ZXV�h [WX_ � [W�{ z c�Z dgXVh Z W� ^�aZ dc Z |xcb W�XV��]Z z �c Z � } �� V_Z cV_Zb W� ^�aZ X]�� dc Z |�c Z
� } w �\  Z~�WVWc� z V_Z  ZfW]Z V_�V acZX W� ^�aZ dc Z WX V_Z d �XVZb w �c Z �Vb��Xd WVX � ^�aZ �� ^�]{ZV c� � �X xbZ�gZ�]WZX z ]c�V�W�W�a � �X �  bZXX w � _Z�
� z Y_W]_ WX W� ^�aZ X]�� z bZ]ZWfZX Xg]_ � ^�]{ZV z WV WddZ W�VZ[\ �]{�cY [Z aZXWV w �V V_ WX ^cW�V � Vb��Xd WVX Vc � � �%� ^�]{ZV V_�V hZ�bX �[[ V_Z bZ�gWbZ W�xcbd �VWc� xcb � Vc X\�]_bc� W�Z c� � �X cY� xbZ�gZ�]\ _c^^W�a XZ�gZ�]Z w � W'��[[\z V_Z VYc  ZfW]ZX Ze]_��aZ �[[ V_Z W�xcbd �VWc� xcb XZVVW�a g^ � [W�{ �� � ^W]c�ZV WX xcbdZ Y WV_ � �X V_Z d �XVZb �� � �X WVX X[�fZ w�V d �\ _�^^Z� V_�V  ZfW]Z � z Y_W]_ WX W� ^�aZ X]�� z WX �[bZ� \ V_Z d �XVZbcx ��cV_Zb ^W]c�ZV �� V_�V WV ]cg[ _cXV � �X c�Z cx WVX X[�fZX w �� V_ WX ]�XZ zc�]Z � ^W]c�ZV _�X h ZZ� ZXV�h[WX_Z hZVYZZ� � �� � z Y WV_ � �X V_Z d �XVZb zV_Z X[�fZ � ]�� bZ�gZXV � s� qrmk cx bc[Z w �_WX XWVg�VWc� WX Ze^[W]WV [\ �  bZXXZ h\ V_Z �� X^Z]W~]�VWc�X z �� WV WX Wd^[Zd Z�VZ fW� Ze]_��aW�a � X^Z]W~] "W�{
� ���aZb &bcVc ]c[ |"�&} ^�]{ZV V_�V W�XVbg]VX V_Z VYc  ZfW]ZX Vc XY WV]_ VcV_Z xbZ�gZ�]\ _c^^W�a XZ�gZ�]Z cx V_Z �ZY d�XVZb w�c X�fZ V_Z Z�Zba\ cx ��  ZfW]ZX z �[cY ^cYZb c^Zb�VWc� dc ZX� _�fZ hZZ�W�][g Z W� V_Z X^Z]W~]�VWc�X Y_W]_ �[[cY �� �c ZX Vc �ac Vc X[ZZ^� Y_Z�V_Z\ �bZ �cV �]VWfZ[\ W�fc[fZ W� ]cddg�W]�VWc� w �_WX xZ�VgbZ WX �[Xc gXZ Vc [ZV � d �XVZb Vc �bZ[Z�XZ� � X[�fZ Xc V_�V V_Z X[�fZ ]�� ^Zbxcbd ^bcVc ]c[bZ[�VZ c^Zb�VWc�X W� ��cV_Zb ^ W]c�ZV w �dc�a V_Z XZfZb�[ d c ZX ^bcfW Z W�V_Z X^ Z]W~ ]�VWc�X xcb [cY ^cYZb c^Zb�VWc�X z YZ cgV[W�Z _ZbZ V_Z xg�]VWc� W�acx V_Z � i�� nlj�w � X[�fZ V_�V _�X hZZ� ^gV W� ^�b{ dc Z h\ WVX d �XVZb]���cV h Z �]VWfZ[\ W�fc[fZ W� ]cddg�W]�VWc� Y WV_ V_�V d �XVZb w %cYZfZb z^�b{Z X[�fZX ^ ZbWc W]�[[\ Y�{Z g^ W� ^bZ Z~�Z hZ�]c� X[cVX Vc [WXVZ� Vc V_ZWbd �XVZb ]cddg�W]�VWc� w #�^�b{W�a cx |^cXXWh[\ dg[VW^[Z}  ZfW]ZX WX �]_WZfZ 
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h\ Vb��Xd WVVW�a �� "�& g�^�b{ &bcVc ]c[ ��V� #�WV |&�#} W� V_Z hZ�]c�X[cV w �_WX ^�]{ZV ]�bbWZX V_Z �� cx V_Z  ZfW]ZX Vc hZ g�^�b{Z �� V_ZWb �ZY�]VWfZ X[�fZ �  bZXXZX w &�b{Z X[�fZX ]�� VbWaaZb �� g�^�b{ "�& &�# h\XZ� W�a Ze^[W]WV bZ�gZXVX  gbW�a ^bZ�[[c ]�VZ X[cVX |�]]ZXX Y W� cY } w �Wd W[�b[\z�]VWfZ  ZfW]ZX ]�� �X{ Vc h Z ^�b{Z |cb V_Z\ ]�� hZ ^�b{Z h\ V_ZWb d �XVZb}h\ Ze]_��aW�a �� "�& ^�b{ ^�]{ZV Y WV_ V_ZWb d �XVZb w
L M� �QR���� S��UQN�PNRO
�_Z ^bch[Zd cx X]�VVZb�ZV xcbd�VWc� ]c�]Zb�X V_Z abcg^W�a cx V_Z �ZVYcb{�c ZX W�Vc ^W]c�ZVX |� qmlp�r � l�n irqlp } z �� V_Z �cW�W�a cx V_Z ^W]c�ZVX W�Vc �]c��Z]VZ X]�VVZb�ZV |� qmlp�r qp r��mlpp�mrqlp } w �_ZXZ c^ Zb�VWc�X bZ�gWbZ Z�]_�c Z Vc h Z �Y�bZ cx WVX �ZWa_hcbX w � ^_�XZ cx j��qm� jqsml���� _�X V_ZbZxcbZVc h Z ^ Zbxcbd Z hZxcbZ V_Z �]Vg�[ X]�VVZb�ZV xcbd �VWc� ^bc ]ZXX V�{ZX ^ [�]Z w�cb V_ZXZ c^ Zb�VWc�X YZ  ZX]bWhZ _ZbZ V_ZWb  ZXWb�h [Z xZ�VgbZX �� V_Z h�bbWZbXVc V_ZWb Wd^[ZdZ�V�VWc� w�� Y_�V xc[[cY X z a WfZ� � XZV cx �� �c ZX z YZ ]�[[ �qsq�q�qr�  �i� k V_Z �ZV'Ycb{ Vc^c[ca\ Y_ZbZ V_ZbZ WX � [W�{ hZVYZZ� ��\ VYc �c ZX Y_cXZ �g][W Z�� WXV��]Z WX [ZXX V_�� cb Z�g�[ Vc V_Z �c ZX Vb��Xd WXXWc� b� Wg X |xcb V_Z X�{Zcx ^bcVc ]c[  ZX]bW^VWc� YZ �XXgd Z V_�V �[[ �c ZX _�fZ V_Z X�d Z Vb��Xd WXXWc�b� WgX} w �_ZXZ Vc^c[caWZX �bZ �[Xc cxVZ� bZxZbbZ Vc �X opqr jqs�  �i� ks t� v w
L M� ML S ��	
� �	�
����

�_Z  ZfW]Z  WX]cfZb\ ^_�XZ X_cg [ [Z� Z�]_ cx V_Z �ZVYcb{ �c ZX Vc h Z]cd Z�Y�bZ cx �[[ WVX �ZWa_hcbX W� V_Z fWXWh W[WV\ ab�^_ w �_WX �ZWa_hcb {�cY [Z aZX_cg[ h Z �X\ddZVbW] z� Y_W]_ d Z��X V_�V Wx �c Z � {�cY X �c Z � z � dgXV �[Xc{�cY � w �� aZ�Zb�[ z g�[ZXX XWd^[Wx\ W�a �XXgd^VWc�X �bZ d� Z c� V_Z fWXWh W[WV\ab�^_ |Z wa wz V_Z fWXWh W[WV\ ab�^_ WX � ][W�gZ z �X W� �XW�a[Z'_c^� Vc^c[caWZX} z V_ WXWX V_Z [Z�XV W�xcbd �VWc� bZ�gWbZ xcb ^Zbxcbd W�a V_Z xc[[cY W�a ^_�XZX cx ^ W]c�ZVxcbd �VWc� �� W�VZb]c��Z]VWc� w � X  ZX]bWh Z W� �Z]VWc� uw� z V_Z d Z]_��WXd X^bcfW Z h\ V_Z �� X^Z]W~]�VWc�X xcb  ZfW]Z  WX]cfZb\ |W��gWb\ ^bc ]Z gbZX} c �cV [Z� Vc V_Z �ZZ Z X\ddZVbW] �ZWa_hcb {�cY [Z aZ �� bZ�gWbZ �c ZX Vch Z W� c^^cXWVZ W��gWb\ dc ZX W� cb Zb Vc hZ �h [Z Vc ]cddg�W]�VZ w �_ZbZxcbZ zX^Z]W~]�VWc�X ]cd^[W��V dZ]_��WXd X dgXV h Z  Z~�Z Vc Z�XgbZ V_�V z xcb Z�]_^�Wb cx �ZWa_hcbW�a �c ZX � �� � z V_Z\ �bZ ZfZ�Vg�[[\ W� c^^cXWVZ dc ZX �� V_�V z Y_Z� �c Z �  WX]cfZbX �c Z � z � WX �[Xc d � Z �Y�bZ cx � w�_Z Wd^[Zd Z�V�VWc� cx V_Z  ZfW]Z  WX]cfZb\ d Z]_��WXd X �X cgV[W�Z �hcfZWX ]_�[[Z�aZ h\ � �gdhZb cx �� XV�� �b xZ�VgbZX w �Z d Z�VWc�Z �[bZ� \V_Z �X\ddZVb\ W�Vbc g]Z h\ V_Z W��gWb\ ^bc ]Z gbZX � XW�]Z V_Z W��gWbZb  cZX�cV Vb��Xd WV WVX g�W�gZ �� �  bZXX z � �c Z V_�V bZ]ZWfZX �� W��gWb\ �� ^�]{ZV]���cV  WX]Zb� Wx V_WX ^�]{ZV ]cd ZX xbcd �� �[bZ� \  WX]cfZbZ �c Z w �_WX[Z� X Vc gXZ[ZXX W��gWb\ _�� X_�{ZX z �� d �\ ]cd^bcd WXZ V_Z ^cXXWhW[WV\ cx{�cY W�a V_Z Z�VWbZ �ZWa_hcb_cc w �� �  WVWc� z Z� XgbW�a V_�V VYc �c ZX �bZ
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W� c^^cXWVZ dc ZX |xcb W� XV��]Z z h\ _�fW�a V_Zd �[VZb��VW�a h ZVYZZ� W��gWb\�� W��gWb\ X]�� dc Z} ]�� hZ ag�b��VZZ c�[\ XV�VWXVW]�[[\z �� WV WX � VWd Z]c�Xgd W�a ^bc ]ZXX w �_WX WX �[Xc Ze�]Zbh�VZ h\ V_Z  gb�VWc� cx V_Z h�]{c�W�VZbf�[ V_�V d �{ZX V_Z W��gWb\ _�� X_�{Z ]c�XWXVZ�V[\ [c�a w
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�_Z ^W]c�ZV xcbd �VWc� ^_�XZ ]c�]Zb�X V_Z �XXWa�dZ�V cx bc[ZX z W wZ wz ZWV_Zbd �XVZb cb X[�fZ z Vc �[[ V_Z �ZVYcb{ �c ZX w � X  W]V�VZ h\ V_Z X^ Z]W~]�VWc�X zWx � �c Z WX � d �XVZb z WV WX d �XVZb c� [\ W� c�Z ^W]c�ZV w �� aZ�Zb�[ z � X[�fZ ]��hZ Z�bc[[Z W� dcbZ V_�� c�Z ^ W]c�ZV w
� ZXWb�h[Z ^bc^ ZbVWZX xcb ^W]c�ZV xcbd �VWc� W�][g Z �
� � WXVbWhgVZ c^Zb�VWc�X w �ZVYcb{X cx � [gZVccV_  ZfW]ZX �bZ ]_�b�]VZb'W�Z h\ _Wa_  W��d W]WV\ |Z wa wz h Z]�gXZ cx d chW[WV\ �� �c ZX �cW� W�a V_Z�ZVYcb{ �V  W�ZbZ�V VWd ZX} �� a�V_ZbW�a ]cd^[ZVZ W�xcbd �VWc� �hcgVV_Z ]_��aW�a �ZVYcb{ Vc^c[ca\ ]�� hZ g�xZ�XWh[Z w �_ZbZxcbZ z ^ W]c�ZVxcbd�VWc� X_cg[ h Z ZeZ]gVZ �V Z�]_ �c Z Y WV_ [Wd WVZ {�cY [Z aZ cxV_Z �c Z �X Xgbbcg� W�a Vc^c[ca\w ��Z'_c^ cb VYc'_c^ �ZWa_hcb_cc {�cY [Z aZ WX Y_�V ]�� hZ {�cY� �V Z�]_ �c Z W� bZ�Xc��h[Z VWd Z �� Y WV_ [Wd WVZ bZXcgb]ZX ]c�Xgd^VWc� w
� &W]c�ZV XW�Z [Wd WVZ Vc ZWa_V �c ZX w �W�]Z �c dcbZ V_�� XZfZ� X[�fZX ]��hZ �]VWfZ[\ ]cddg�W]�VW�a Y WV_ � d �XVZb z � d �XVZb cx � ^W]c�ZV Y WV_dcbZ V_�� XZfZ� X[�fZX WX xcb]Z Vc ^�b{ �� g�^�b{ WVX X[�fZX W� cb Zbxcb �[[ cx V_Zd Vc hZ �h[Z Vc ]cddg�W]�VZ w &�b{W�a �� g�^�b{W�a _�fZ�� �XXc ]W�VZ cfZb_Z� hcV_ W� VZbd X cx W� g]Z  Z[�\ �� h�� Y W V_ w�_Z V_bcga_^gV �f�W[�h[Z Vc V_Z �c ZX WX XWa� W~]��V[\ bZ g]Z W� ]�XZ cx[�baZ ^W]c�ZVX z [Z� W�a Vc W�Z� ]WZ�V c^ Zb�VWc�X w
� !ZXcgb]Z'h�XZ d �XVZb XZ[Z]VWc� w �ZW�a � d �XVZb WX dcbZ bZXcgb]Z ]c�'Xgd W�a V_�� hZW�a � X[�fZ z �X d�XVZbX _�fZ Vc _�� [Z �� ]ccb W��VZ�[[ V_Z ]cddg�W]�VWc�X Vc �� xbcd �[[ V_Z �c ZX W� V_Z ^W]c�ZV w & W']c�ZV xcbd �VWc� X_cg[ V_ZbZxcbZ h Z ^ Zbxcbd Z V�{W�a W�Vc �]]cg�V V_Z W�ZbZ�V V\^ ZX cx  ZfW]ZX �� V_ZWb �f�W[�h[Z bZXcgb]ZX Y_Z� �XXWa�W�aV_Z bc[Z cx d �XVZb w
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�_Z ~��[ ^_�XZ ]c�]Zb�X V_Z XZ[Z]VWc� cx  ir�� i� j��qm�s Vc W�VZb]c��Z]V dg['VW^ [Z ^W]c�ZVX W�Vc � X]�VVZb�ZV w �_ZbZ �bZ V_bZZ Y�\X cx W�VZb]c��Z]VW�a VYc^W]c�ZVX w
u w � isr���nisr��w �� V_Z ]�XZ V_Z d �XVZbX cx V_Z VYc ^W]c�ZVX �bZ �ZWa_'hcbX z W�VZb]c��Z]VWc� ]�� hZ �]_WZfZ h\ _�fW�a c�Z cx V_Z VYc d �XVZbX

�cW�W�a V_Z cV_Zb ^ W]c�ZV �X � X[�fZ w
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� w �ir�� i� s�i��sw � _Z� � X[�fZ WX �ZWa_hcb cx VYc d�XVZbX z Y_ZV_ZbV_�V X[�fZ h Z[c�aX Vc c�[\ c�Z cx V_Zd cb Vc hcV_ z WV d �\ hZ gXZ VcW�VZb]c��Z]V V_Z VYc ^W]c�ZVX h\ �cW�W�a V_Z ^W]c�ZV Vc Y_W]_ WV  cZX�cV hZ[c�a |Wx ��\} w � _Z� V_WX WX V_Z ]�XZ V_�V X[�fZ WX ]�[[Z � a�VZY�\X[�fZ w
� w �pr��n �jqir�  ir�� i�sw �_WX WX V_Z ]�XZ cx VYc d�XVZbX V_�V _�fZ VYcX[�fZX V_�V �bZ �ZWa_hcbX w �_Z W�VZb]c��Z]VWc� cx V_Z VYc ^W]c�ZVX ]�� hZ�]_WZfZ h\ bZ�gWbW�a V_�V c�Z cx V_Z VYc a�VZY�\X h Z]cd ZX V_Z d �XVZbcx � �ZY ^W]c�ZV V_�V W�][g ZX V_Z cV_Zb W�VZbdZ W�VZ a�VZY�\ �X X[�fZ w
� ZXWb�h[Z ]_�b�]VZbWXVW] cx ^W]c�ZV W�VZb]c��Z]VWc� |Y_W]_ �bZ ^bc^ ZbVWZX cxV_Z bZXg[VW�a X]�VVZb�ZV} �bZ �
� $c��Z]VZ X]�VVZb�ZV w �x V_Z Vc^c[ca\ bZXg[VW�a xbcd V_Z  ZfW]Z  WX]cf'Zb\ ^_�XZ WX ]c��Z]VZ z V_Z X]�VVZb�ZV aZ�Zb�VZ h\ � X]�VVZb�ZV xcbd �'VWc� ^bcVc ]c[ X_cg[ �[Xc hZ ]c��Z]VZ w
� !ZXW[WZ�]Z Vc  WX]c��Z]VWc�X W� V_Z �ZVYcb{ w �x V_Z Vc^c[ca\ bZXg[VW�axbcd V_Z  ZfW]Z  WX]cfZb\ ^_�XZ WX �cV ]c��Z]VZ z � X]�VVZb�ZV xcbd �VWc�^bcVc ]c[ X_cg[ h Z �h [Z Vc ]cbbZ]V[\ c^Zb�VZ W� V_Z ]c��Z]VZ ]cd^c'�Z�VX cx V_Z �ZVYcb{ w
� !cgVW�a bchgXV�ZXX w �_Z X]�VVZb�ZV X_cg[ _�fZ dg[VW^[Z bcgVZX h ZVYZZ���\ ^�WbX cx �c ZX w
� "Wd WVZ bcgVZ [Z�aV_ w �]�VVZb�ZV bcgVZX �bZ [c�aZb V_�� V_Z ]cbbZX^c� 'W�a bcgVZX W� V_Z Vc^c[ca\ bZXg[VW�a xbcd V_Z  ZfW]Z  WX]cfZb\ ^_�XZ xcbVYc d �W� bZ�Xc�X �

uw �[[ W�Vb�'^W]c�ZV ]cddg�W]�VWc�X ^�XX V_bcga_ � d�XVZb |VYc �ZWa_'hcbW�a X[�fZX V_�V hZ[c�a Vc V_Z X�d Z ^W]c�ZV ]���cV ]cddg�W]�VZ WbZ]V[\ } �� w V_Z ^W]c�ZV'h�XZ �ZVYcb{ cba��W��VWc� z Y_W]_ z xcb W�XV��]Z z d �\xcb]Z �c ZX Y_W]_ �bZ c�Z _c^ �Y�\ hgV V_�V  c �cV hZ[c�a Vc V_ZX�d Z ^W]c�ZV Vc ]cddg�W]�VZ V_bcga_ � dg]_ [c�aZb W�VZb^ W]c�ZVbcgVZ w
�]�VVZb�ZV xcbd �VWc� ^bcVc ]c[X X_cg [ ]�bZxg[[\ XZ[Z]V a�VZY�\X Xc V_�VV_Z W�]bZ�XZ W� V_Z bcgVZ [Z�aV_ WX [Wd WVZ w

� �Z[Z]VWc� cx a�VZY�\ X[�fZX w � _Z�ZfZb ^cXXWh[Z z a�VZY�\ X[�fZX �bZ VchZ ^bZxZbbZ xcb ^ W]c�ZV W�VZb]c��Z]VWc� w �_WX WX  gZ Vc V_Z x�]V V_�VY_Z� � d �XVZb WX �[Xc � X[�fZ xcb W�VZb]c��Z]VWc� ^gb^cXZX z Y_Z� WV�]VX �X � X[�fZ z �[[ V_Z ]cddg�W]�VWc�X Vc �� xbcd �[[ V_Z �c ZX W� WVXcY� ^W]c�ZV �bZ �xbc�Z� z� Y_W]_ ][Z�b[\  ZVbWd Z�V�[[\ ��Z]VX V_bcga_^gV^Zbxcbd ��]Z w
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� �d �[[ �gdhZb cx bc[ZX ^ Zb �c Z w � �c Z X_cg[ _�fZ V_Z d W�Wdgd �gd'hZb cx bc[ZX w �x � �c Z _�X � bc[ZX V_Z� WV h Z[c�aX Vc �  W�ZbZ�V ^W]c�ZVX w�Y WV]_W�a hZVYZZ� VYc ^W]c�ZVX _�X �� cfZb_Z�  gZ Vc X\�]_bc�W��VWc�Vc V_Z xbZ�gZ�]\ _c^^W�a XZ�gZ�]Z cx V_Z ]gbbZ�V d �XVZb w
� �Z[x'_Z�[W�a�ZXX w � _Z� V_Z �ZVYcb{ Vc^c[ca\ f�bWZX  \��d W]�[[\ | gZVc �c ZX dchW[WV\z �bbWf�[ cx �ZY �c ZX z x�W[gbZX cx [W�{Xy�c ZX z ZV] w} �X]�VVZb�ZV xcbd �VWc� ^bcVc ]c[ X_cg [ h Z �h [Z Vc ]c�fZbaZ Vc � X]�VVZb�ZVV_�V bZV�W�X �[[ V_Z ^bc^ ZbVWZX cx V_Z W�WVW�[ X]�VVZb�ZV w
&�^ZbX V_�V _�fZ �  bZXXZ  ZXWb�h[Z ^bc^ ZbVWZX cx X]�VVZb�ZV xcbd �VWc�^bcVc]c[X �[c�a Y WV_ V_Z W Z�VW~]�VWc� cx {Z\ d ZVbW]X xcb V_ZWb ^ Zbxcbd ��]ZZf�[g�VWc� �bZ t`v z t�v z t� v �� t�v w
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�_Z �� X^Z]W~]�VWc�X  ZX]bWh Z d ZV_c X xcb  ZfW]Z  WX]cfZb\ �� xcb V_Z ^�b'VW]W^�VWc� cx � �c Z Vc dg[VW^ [Z ^ W]c�ZVX w %cYZfZb z Xc [gVWc�X xcb X]�VVZb�ZVxcbd �VWc� �bZ �cV ^bcfW Z w� ~bXV hbc� Zb ][�XXW~]�VWc� cx V_Z Xc[gVWc�X ^bc^cXZ Xc x�b W� V_Z [WVZb�VgbZ WXVW�agWX_ZX hZVYZZ� X]�VVZb�ZV xcbd�VWc� ^bcVc ]c[X V_�V bZ�gWbZ V_Z b� WcfW]W� WV\ cx i� � �c ZX |sqp ���k l� Vc^c[caWZX} �� ^bcVc ]c[X V_�V Ycb{ W� V_ZdcbZ aZ�Zb�[ no�rq�k l� X]Z��bWc w �_Z Xc[gVWc�X �bZ gXg�[[\  WXVbWhgVZ z W� V_ZXZ�XZ V_�V V_Z ^bcVc ]c[X �bZ ZeZ]gVZ �V Z�]_ �c Z Y WV_ [Wd WVZ {�cY [Z aZ cxV_Z Xgbbcg� W�a Vc^c[ca\w
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�� Xcd Z cx V_Z X]�VVZb�ZV xcbd �VWc� ^bcVc ]c[X xcb XW�a[Z'_c^ Vc^c[caWZX z V_Z ZfW]Z  WX]cfZb\ ^_�XZ V�{ZX ^[�]Z ]c�]gbbZ�V[\ Y WV_ V_Z ^_�XZX cx ^ W]c�ZVxcbd �VWc� �� W�VZb]c��Z]VWc� w �_ZbZxcbZ z W� V_WX XZ]VWc� V_Z V_bZZ ^_�XZX �bZ ZX]bWhZ VcaZV_Zb w �� �[[ ]�XZX z V_Z �c ZX W�fc[fZ W� V_Z  ZfW]Z  WX]cfZb\^bc ]ZXX {ZZ^ XY WV]_W�a hZVYZZ� W��gWb\ �� W��gWb\ X]�� dc Z w �_WX XVc]_�X'VW] dZ]_��WXd �[[cY X VYc �c ZX Vc ZfZ�Vg�[[\ h Z W� c^^cXWVZ dc ZX �V V_ZX�d Z VWdZ z Y_W]_ WX V_Z �ZZ Z ]c� WVWc� xcb V_Zd Vc {�cY Z�]_ cV_Zb w�dc�a V_Z Xc[gVWc� V_�V Ycb{X c�[\ W� XW�a[Z'_c^ Vc^c[caWZX Y WV_ � �c ZX zV_Z ~bXV �[acbWV_d xcb X]�VVZb�ZV xcbd �VWc� _�X hZZ� ^bZXZ�VZ W� t�v w �_Z
 �o �rllrk �l� l�l� �lpsr�omrqlp � �lrlml� |��$&}  ZX]bWh Z W� V_�V ^�^ZbWX h�XZ c� �  WXVbWhgVZ [Z� Zb Z[Z]VWc� ^bc ]ZXX w �_Z [Z� Zb Z[Z]VWc� WX ^Zb'xcbd Z h\ dZ��X cx V_Z W��gWb\ �� W��gWb\ X]�� ^bc ]Z gbZX Xc V_�V Y_Z�VYc �ZWa_hcbW�a �c ZX  WX]cfZb Z�]_ cV_Zb z c�Z cx V_Z VYc �c ZX �Y W�X z� W wZ wzWV {ZZ^X ^�bVW]W^�VW�a W� V_Z  WX]cfZb\ cx cV_Zb �c ZX z Y_W[Z V_Z [cXZb �gWVXV_ WX ^_�XZ z [ZVVW�a V_Z Y W��Zb Vc {�cY �hcgV WVX W Z�VWV\z WVX ][c ]{ �� V_ZW Z�VWVWZX �� V_Z ][c ]{X cx �[[ V_Z �c ZX WV Y�X d � Z �Y�bZ cx fW� ^bZfWcgX
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]c�xbc�V�VWc�X w �_Z Z[Z]VZ [Z� Zb |~��[ Y W��Zb} Y W[[ ZfZ�Vg�[[\ {�cY V_Z�gdhZb z W Z�VWVWZX �� ][c]{X cx i� � V_Z �c ZX W� V_Z �ZVYcb{ z h�XZ c� Y_W]_WV  Z]W ZX V_Z bc[Z V_�V Z�]_ �c Z ^Zbxcbd X W� V_Z ~��[ X]�VVZb�ZV w �_Z ]cd'^gVZ bc[ZX �bZ V_Z� ]cddg�W]�VZ h\ V_Z [Z� Zb Vc �[[ �c ZX w �ZXWa��VZ d �XVZbX �bZ W�xcbd Z cx V_Z [WXV cx V_ZWb  ZXWa��VZ X[�fZX w �_Z X^Z]W~] ]Z�'Vb�[W�Z �[acbWV_d ^ZbxcbdZ [c ]�[[\ h\ V_Z [Z� Zb �Wd X �V d W�Wd W�W�a V_Z�gdhZb cx ^W]c�ZVX Y_W[Z aZ�Zb�VW�a � d ZX_'[W{Z ]c��Z]VZ X]�VVZb�ZV Y_cXZ^W]c�ZVX _�fZ �c dcbZ V_�� XZfZ� X[�fZX �� �bZ W�VZb]c��Z]VZ h\ a�VZY�\Xcx  ZabZZ VYc w �_Z ]Z�Vb�[W�Z �[acbWV_d ZeZ]gVZ h\ V_Z [Z� Zb aZ�Zb�VZ� ]c��Z]VZ X]�VVZb�ZV V_�V X�VWX~ZX V_Z bZ�gWbZ ^bc^ZbVWZX c�[\ Y_Z� V_Z�gdhZb cx �c ZX W� V_Z �ZVYcb{ WX � �� w � _Z� � � �� cV_Zb ]Z�Vb�[W�Z X]_Zd ZX ]cg [ h Z gXZ Xg]_ �X V_Z c�Z ^bc^cXZ W� t�v z Y_W]_ �[Xc V�{ZX Vb�� ]W�Vc �]]cg�V w �_Z ^bch[Zd cx X]�VVZb�ZV xcbd �VWc� WX xcbdg[�VZ �X �� W�VZaZb[W�Z�b ^bcab�dd W�a ^bch [Zd Y_ZbZ V_Z ch � Z]VWfZ xg�]VWc� Vc h Z d W�Wd W�Z WXV_Z Vb�� ] [c� �V V_Z dcXV ]c�aZXVZ �c Z |hcVV[Z�Z]{ �c Z} w ��cV_Zb ]Z�'Vb�[W�Z X]_ZdZ _�X hZZ� ^bZXZ�VZ W� tuv Y_W]_ Ycb{X xcb �ZVYcb{X Y WV_ ��\�gdhZb cx �c ZX w �_Z �Wd cx V_Z ^bcVc]c[ WX Vc  ZXWa� � X]�VVZb�ZV Vc^c[ca\xcb Y_W]_ c^VWd �[ W�VZb'^W]c�ZV X]_Z g[W�a ]�� hZ  Z~�Z �� V_�V chV�W�Xd �e'd W� x�Wb�ZXX w ��]Z WV _�X a�V_ZbZ �[[ V_Z W�xcbd �VWc� �hcgV �[[ V_Z�ZVYcb{ �c ZX z V_Z [Z� Zb ]cd^gVZX � � 'bZag[�b Vc^c[ca\ |W wZ wz � Vc^c[ca\ W�Y_W]_ �[[ �c ZX _�fZ � [W�{X} w �_Z ~��[ Vc^c[ca\ WX chV�W�Z h\ XZ[Z]VW�a �� ]cdhW�W�a �  W�ZbZ�V  WX�cW�V XZVX cx Z aZX V_�V �bZ |�Z�b'}^ ZbxZ]V d �V]_W�aX|�[Xc ]�[[Z u'x�]VcbX} z � � � � �� � uw �_Z �gV_cbX  ZX]bWh Z � XZ[Z]VWc� cxV_Z u'x�]VcbX V_�V [Z� X Vc � ]c��Z]VZ Vc^c[ca\w� b�� cd W�Z  WXVbWhgVZ �[acbWV_d xcb XW�a[Z'_c^ Vc^c[caWZX WX  ZX]bWhZ W� tuuv w �_Z ^bcVc ]c[ ^bc ]ZZ X W� bcg� X |W wZ wz WV WX � X\�]_bc�cgX ^bcVc ]c[} w�_Z  ZfW]ZX �bZ abcg^Z W�Vc ]cd^c�Z�VX |V_�V d �\ hZ ZWV_Zb � XW�a[Z  ZfW]Z z� ^ W]c�ZV z cb � ]c��Z]VZ X]�VVZb�ZV} z Z�]_ cx Y_W]_ _�X � [Z� Zb z V_�V �bZ^bcabZXXWfZ[\ �cW�Z Vc xcbd V_Z ~��[ ]c��Z]VZ X]�VVZb�ZV w �� ZfZb\ bcg� z[Z� ZbX cx  W�ZbZ�V ]cd^c�Z�VX �VVZd^V Vc  WX]cfZb Z�]_ cV_Zb w �_WX WX ^Zb'xcbd Z h\ _�fW�a Z�]_ [Z� Zb Vc b�� cd [\ Z�VZb ZWV_Zb V_Z W��gWb\ cb W��gWb\X]�� dc Z xcb V_�V bcg� w "Z� ZbX W� c^^cXWVZ dc ZX V_�V  WX]cfZb Z�]_cV_Zb z  Z]W Z V_bcga_ Y_W]_ cx V_Z �c ZX W� V_ZWb ]cd^c�Z�VX V_Z\ ]�� hZW�VZb]c��Z]VZ z V_gX xcbd W�a � [�baZb ]cd^c�Z�V w �_Z ^bcVc ]c[ VZbd W��VZXY_Z� �[[ V_Z �c ZX hZ[c�a Vc V_Z X�d Z ]cd^c�Z�V w �_Z bZXg [VW�a X]�VVZb�ZV_�X V_Z xc [[cY W�a ^bc^ZbVWZX � ��]_ ^W]c�ZV _�X �c dcbZ V_�� � X[�fZX z �� ZfZb\ a�VZY�\ _�X  ZabZZ VYc w �_Z �gdhZb cx aZ�Zb�VZ ^W]c�ZVX WX ][cXZ VcV_Z V_ZcbZVW]�[ d W�Wdgd �� 	�
 w �_Z X]�VVZb�ZV z Y_W]_ WX � VbZZ z WX xcbd Z W�
� |[ca � } bcg� X Y WV_ _Wa_ ^bch�hW[WV\w� VbZZ'[W{Z X]�VVZb�ZV WX �[Xc ^bc g]Z W� V_Z �bZZ �]�VVZb�ZV �cbd �VWc�|���} ^bcVc ]c[  ZX]bWh Z W� tu�v w �_Z W Z� hZ_W� V_Z ^bcVc ]c[ WX fZb\ XWd W[�bVc V_Z c�Z ^bZXZ�VZ W� tuuv z �[V_cga_ ��� WX �� �X\�]_bc�cgX ^bcVc ]c[ w �V��\ ^cW�V W� VWd Z z V_Z X]�VVZb�ZV h ZW�a aZ�Zb�VZ h\ ��� WX � xcbZXV cx ]c�'�Z]VZ VbZZX w � X V_Z ^bcVc]c[ ^bc ]ZZ X VbZZX �bZ �cW�Z h\ V_ZWb bccVX V_�V z h\^ZbWc W]�[[\ �[VZb��VW�a h ZVYZZ� W��gWb\ �� W��gWb\ X]�� dc Z z Vb\ Vc  WX'
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]cfZb Z�]_ cV_Zb w �W�]Z V_Z VbZZX W�VZb]c��Z]VWc� _�^^Z�X c�[\ fW� V_Z bccVX z�� XW�]Z ��\ �c Z ]cg[ hZ � bccV z �[[ �c ZX dgXV h Z W� V_Z Vb��Xd WXXWc�b��aZ cx Z�]_ cV_Zb xcb V_Z aZ�Zb�VZ X]�VVZb�ZV Vc h Z ]c��Z]VZ |XW�a[Z'_c^Xc[gVWc� } w �ZY [\ �bbWf W�a �c ZX ]�� hZ W�][g Z W� �[bZ� \ xcbd Z VbZZX z Y_W]_bZ� Zb V_WX Xc[gVWc� XZ[x'_Z�[W�a z W wZ wz �h[Z Vc ]c^Z Y WV_ ]_��aZX W� V_Z �ZVYcb{Vc^c[ca\w �_Z Xc[gVWc� �Wd X �V d W�Wd W�W�a V_Z �gdhZb cx ^ W]c�ZVX z �� �V{ZZ^W�a V_Z �gdhZb cx �c ZX ^ Zb ^W]c�ZVX hZ[cY XZfZ� w %cYZfZb z V_WX ]���cVh Z �[Y�\X ag�b��VZZ w �� aZ�Zb�[ z aZ�Zb�VW�a � VbZZ'[W{Z X]�VVZb�ZV Vc^c[ca\XWd^[W~ZX bcgVW�a hgV W�Vbc g]ZX [Wd WVX W� VZbd X cx bchgXV�ZXX �� Z� ]WZ�]\w
LM� M� � 
��	��	 � �
�	��

&bcVc ]c[X xcb aZ�Zb�[ dg[VW'_c^ Vc^c[caWZX bZ[\ c� V_Z �XXgd^VWc� V_�V Z�]_�c Z WX �Y�bZ cx WVX �ZWa_hcbX �� V_WX {�cY [Z aZ WX X\ddZVbW] w �_WX {�cY ['Z aZ WX ^bcfW Z h\ V_Z  ZfW]Z  WX]cfZb\ ^_�XZ z Y_W]_ WX V_ZbZxcbZ ^ ZbxcbdZ hZxcbZ V_Z �]Vg�[ ^W]c�ZV xcbd �VWc� �� W�VZb]c��Z]VWc� ^_�XZX w
L M� M� ML S ��	
� �	�
���� �_Z Xc[gVWc� xcb  ZfW]Z  WX]cfZb\ W� dg[VW'_c^�ZVYcb{X gXZX � dZ]_��WXd W�Vbc g]Z W� tu�v �� tu`v XWd W[�b Vc V_�V  Z'X]bWh Z W� t�v w ��]_  ZfW]Z WX �[[cYZ Vc �[VZb��VZ hZVYZZ� W��gWb\ dc Z �� W��gWb\ X]�� dc Z z bZd �W�W�a W� Z�]_ dc Z xcb � VWd Z XZ[Z]VZ b�� cd [\ �� g�Wxcbd [\ W� � ^bZ Z~�Z VWdZ b��aZ w �_Z c^Zb�VWc�X Y_W[Z W� Z�]_ cx V_ZVYc dc ZX �bZ V_cXZ �X  ZX]bWh Z W� V_Z X^ Z]W~ ]�VWc�X w � _Z� VYc �c ZX W�c^^cXWVZ W��gWb\ dc ZX _�� X_�{Z z V_Z\ XZV g^ � VZd^cb�b\ ^ W]c�ZV V_�V [�XVXc� [\ V_Z VWd Z �Z]ZXX�b\ Vc Ze]_��aZ V_ZWb �� �� ^cXXWh[\ cV_Zb W�xcbd �VWc��Z]ZXX�b\ xcb V_Z xc [[cY W�a ^_�XZX cx V_Z ^bcVc ]c[ w �_Z xcbd �VWc� cx VZd^c'b�b\ ^ W]c�ZVX �� V_Z Ze]_��aZ cx W�xcbd�VWc� �]_WZfZX V_Z bZ�gWbZ dgVg�[{�cY [Z aZ w�_Z xc[[cY W�a ^bc ]Z gbZ  ZX]bWh ZX V_Z c^Zb�VWc�X ^ ZbxcbdZ �V Z�]_  ZfW]Z
� �X WV Z�VZbX V_Z Vc^c[ca\  WX]cfZb\ ^_�XZ cx V_Z ^bcVc ]c[ w
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�_Z aZ�ZbW]  ZfW]Z � V_�V ZeZ]gVZX V_Z  WX]cfZb\ ^bc ]Z gbZ z XZVX � VWd Zb 	
��Vc � ^bZ Z~�Z VWd Z [Z�aV_ cx V_Z  WX]cfZb\ ^_�XZ ��
 w �_WX VWd Zb WX  Z]bZ'd Z�VZ �V Z�]_ ][c ]{ VW]{ |��d Z[\z 	
�� {ZZ^X Vb�]{ cx V_Z bZd�W� W�a VWd Z VW[[V_Z Z� cx V_WX ^_�XZ} w

� ZfW]Z � V_Z� b�� cd [\ Z�VZbX ZWV_Zb W��gWb\ cb W��gWb\ X]�� dc Z z �� ]cd^gVZX V_Z [Z�aV_ cx V_Z XZ[Z]VZ ^_�XZ |	�!" cb 	�#! } w �_WX ]cd^gV�VWc� WX^ ZbxcbdZ h\ b�� cd [\ �� g�Wxcbd [\ XZ[Z]VW�a V_Z ^_�XZ  gb�VWc� W� � ^bZ' Z~�Z W�VZbf�[ w � _W[Z W� � aWfZ� dc Z z  ZfW]Z � ^Zbxcbd X V_Z W��gWb\ ^bc ]Z' gbZX �X  ZX]bWhZ h\ V_Z �� X^Z]W~ ]�VWc�X w �_Z ^bc ]Z gbZX V_�V Wd^[Zd Z�VV_Z W��gWb\ dc Z |^bc ]Z gbZ ������� } cb V_Z W��gWb\ X]�� dc Z |^bc ]Z gbZ
������� ���� } �bZ ZeZ]gVZ xcb V_Z ]cd^gVZ VWd Z |	�!" �� 	�#! z bZX^ Z]'VWfZ[\ } z �cV Vc Ze]ZZ 	
�� w #^c� ]cd^[ZVWc� cx �� W��gWb\ |W��gWb\ X]�� }^_�XZ �  ZfW]Z XY WV]_ZX Vc V_Z W��gWb\ X]�� |W��gWb\ } dc Z w � �c Z {ZZ^X�[VZb��VW�a hZVYZZ� V_Z VYc c^^cXWVZ dc ZX VW[[ 	
�� �  w � X d Z�VWc�Z zVc �[[cY Z�]_ ^�Wb cx �ZWa_hcbW�a  ZfW]ZX Vc �]_WZfZ � dgVg�[ {�cY [Z aZ cxZ�]_ cV_ZbX z cgb X]_Zd Z bZ�gWbZX V_�V Y_Z�ZfZb �  ZfW]Z W� W��gWb\ |W��gWb\X]�� } dc Z bZ]ZWfZX |XZ� X} �� �%� ^�]{ZV z � VZd^cb�b\ ^W]c�ZV WX XZV g^h\ dZ��X cx � ^�aZ ^_�XZ z ��  ZfW]ZX Ze]_��aZ V_ZWb �� �� ^cXXWh[\ cV_ZbW�xcbd �VWc� w � X Xcc� �X V_WX W�xcbd�VWc� _�X hZZ� Xg]]ZXXxg [[\ ]cddg�W]�VZ V_Z ^W]c�ZV WX  WXbg^VZ w�_Z Z�Z]VWfZ�ZXX cx V_Z  ZX]bWhZ d Z]_��WXd W� ^bcfW W�a V_Z �ZZ Z dg'Vg�[ {�cY [Z aZ Vc ^�WbX cx �ZWa_hcbW�a  ZfW]ZX bZ[WZX c� V_Z W Z� V_�V h\ �['VZb��VW�a h ZVYZZ� W��gWb\ �� W��gWb\ X]�� dc Z z �� b�� cd [\ XZ[Z]VW�a V_Z[Z�aV_ cx Z�]_ W��gWb\ |W��gWb\ X]��} ^_�XZ z YZ _�fZ _Wa_ ^bch�hW[WV\ V_�V ��\^�Wb cx �ZWa_hcbW�a  ZfW]ZX Y W[[ h Z W� c^^cXWVZ dc Z xcb � Xg� ]WZ�V[\ [c�aVWd Z z V_gX �[[cY W�a V_Z  ZfW]ZX Vc  WX]cfZb Z�]_ cV_Zb w�_Z  gb�VWc� cx V_Z  WX]cfZb\ ^_�XZ X_cg [ h Z ]_cXZ� Xc V_�V Z�]_ �c ZWX d � Z �Y�bZ cx Z�cga_ cx WVX �ZWa_hcbX Vc ag�b��VZZ �ZVYcb{ ]c��Z]VWfWV\w�_WX Wd^[WZX V_�V z  W�ZbZ�V[\ xbcd XW�a[Z'_c^ Xc[gVWc�X z W� dg[VW'_c^ Vc^c[caWZXY_Z� VYc �c ZX  WX]cfZb Z�]_ cV_Zb V_Z\ hcV_ _�fZ Vc {ZZ^ ^Zbxcbd W�a  ZfW]Z WX]cfZb\ �X V_ZbZ d Wa_V h Z cV_Zb �c ZX V_�V �ZZ X Vc  WX]cfZb V_Zd Vc hZ]c��Z]VZ Vc V_Z bZXV cx V_Z �ZVYcb{ |�� fW]Z fZbX�} w
L M� M� M� �
�������� �����	� �dc�a V_Z Xc[gVWc�X V_�V �^^[\ Vc V_ZdcbZ aZ�Zb�[ ]�XZ cx dg[VW'_c^ Vc^c[caWZX z V_Z X]�VVZb�ZV xcbd �VWc� ^bcVc ]c[ ZX]bWhZ W� tu�v bZ�gWbZX V_�V V_Z ^bcVc ]c[ WX W� WVW�VZ h\ �  ZXWa��VZ �c Z|V_Z ��o ��llr } �� aZ�Zb�VZX � VbZZ'[W{Z X]�VVZb�ZV w �_Z h[gZbccV XV�bVX V_Zxcbd �VWc� ^bc]Z gbZ h\ �]�gWbW�a �X X[�fZX WVX c�Z _c^ �ZWa_hcbX w �_ZXZ z W�Vgb� z XV�bV ^�aW�a V_ZWb cY� �ZWa_hcbX |V_cXZ �c ZX V_�V �bZ �V dcXV VYc _c^Xxbcd V_Z bccV} �� Xc c� z W� � �Y�fZ Ze^��XWc�� x�X_ Wc� z VW[[ V_Z Y_c[Z VbZZWX ]c�XVbg]VZ w �� cb Zb Vc [Wd WV V_Z �gdhZb cx X[�fZX z WV WX chXZbfZ V_�VWx � �c Z W� � g�WV  WX{ ab�^_ _�X dcbZ V_�� ~fZ �ZWa_hcbX z V_Z� �V [Z�XVVYc cx V_Zd dgXV hZ ]c��Z]VZ w �_WX chXZbf�VWc� WX gXZ Vc bZ']c�~agbZ V_Z
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VbZZ Xc V_�V Z�]_ d�XVZb �c Z _�X �c dcbZ V_�� XZfZ� X[�fZX w �x � d �XVZb
� _�X dcbZ V_�� XZfZ� X[�fZX z WV XZ[Z]VX VYc cx V_Zd Y_W]_ �bZ �Z]ZXX�bW[\]c��Z]VZ �� W� XVbg]VX c�Z cx V_Z VYc Vc hZ V_Z d �XVZb cx V_Z cV_Zb z Y_W]_WX V_Z�  WX]c��Z]VZ xbcd � �X ^ W]c�ZV w �g]_ hb��]_ bZcba��W��VWc� WX ]�bbWZ V_bcga_cgV V_Z �ZVYcb{ [Z� W�a Vc � X]�VVZb�ZV Y_ZbZ Z�]_ ^W]c�ZV _�X �cdcbZ V_�� XZfZ� X[�fZX w � Z^ Z� W�a c� � XZ[Z]VZ �c Z Vc XV�bV V_Z xcbd �VWc�^bc ]Z gbZ z V_ WX Xc[gVWc�  cZX �cV Ycb{ W� V_Z ]�XZ cx �ZVYcb{X Y_cXZ Vc^c[ca\�xVZb V_Z  WX]cfZb\ ^_�XZ WX �cV ]c��Z]VZ w �gbV_ZbdcbZ z V_Z Wd^[ZdZ�V�VWc�cx V_Z ^bcVc ]c[ bZ�gWbZX V_Z gXZ cx VWd Z'cgVX Vc Xc[fZ ^cXXWh [Z  Z� [c ]{X W� V_Z^W]c�ZV xcbd �VWc� ^_�XZ w�c[gVWc�X xcb X]�VVZb�ZV xcbd�VWc� W� dg[VW'_c^ �� �ZVYcb{X V_�V ^bc g]ZVc^c[caWZX  W�ZbZ�V xbcd � VbZZ �bZ V_cXZ ^bZXZ�VZ W� tu`v z tu�v z tu�v z tu�v z�� tu� v w�_Z ^bcVc ]c[ ^bZXZ�VZ W� tu�v �� tu`v ^bc ]ZZ X xbcd V_Z  ZfW]Z  WX]cfZb\^_�XZ �X  ZX]bWh Z �hcfZ W�Vc V_Z  �o �� ri�s |W wZ wz ^ W]c�ZV} xcbd�VWc� ^_�XZ z�� V_Z ]c�~agb�VWc� cx V_Z � [gZ�V�bX W�Vc V_Z ]c��Z]VZ X]�VVZb�ZV w �_Z^_�XZ cx ^W]c�ZV xcbd �VWc�  Z^[c\X � ][gXVZbW�a'h�XZ �^^bc�]_ xcb d �XVZbXZ[Z]VWc� t�v w ��XZ c� � [c ]�[[\ ��  \��d W]�[[\ ]cd^gVZ YZWa_V |� �gdhZbV_�V Ze^bZXXZX _cY XgWV�h[Z V_�V �c Z WX xcb h Z]cd W�a � d�XVZb} Z�]_ �c Z Z]W ZX Y_ZV_Zb WV WX acW�a Vc hZ � d�XVZb cb � X[�fZ w �_WX ^_�XZ XV�bVX �VXcd Z  \��d W]�[[\ XZ[Z]VZ �c ZX �� VZbd W��VZX Y WV_ V_Z xcbd �VWc� cx  WX�cW�V^W]c�ZVX z Z�]_ Y WV_ c�Z d�XVZb �� ^cXXWh[\ dg[VW^[Z X[�fZX w �_Z ~��[ ^_�XZ]c�]Zb�X V_Z XZ[Z]VWc� cx  ir�� i� j��qm�s Vc ]c��Z]V dg[VW^[Z ^W]c�ZVX Xc V_�VV_Z bZXg[VW�a X]�VVZb�ZV WX ]c��Z]VZ w�_WX Xc[gVWc� _�X V_Z xc[[cY W�a xZ�VgbZX w �V Ycb{X xcb aZ�Zb�[ dg[VW'_c^ ���ZVYcb{X w �_Z aZ�Zb�VZ X]�VVZb�ZV WX � d ZX_ Y WV_ dg[VW^[Z ^�V_X h ZVYZZ���\ ^�Wb cx �c ZX w �_Z XZ[Z]VWc� cx V_Z �� d�XVZbX WX  bWfZ� h\ V_Z XgWV�hW[WV\cx � �c Z Vc hZ V_Z �hZXV ~V� xcb XZbfW�a �X � d �XVZb w �_Z aZ�Zb�VZ X]�VVZb�ZVWX ]c��Z]VZ Y_Z�ZfZb V_Z �ZVYcb{ bZXg [VW�a xbcd V_Z  ZfW]Z  WX]cfZb\ ^_�XZWX ]c��Z]VZ w �W��[[\z ZfZ� W� ]�XZ cx �  WX]c��Z]VZ  WX]cfZbZ Vc^c[ca\z V_Z^bcVc]c[ aZ�Zb�VZX � ]c��Z]VZ X]�VVZb�ZV cfZb Z�]_ ]c��Z]VZ ]cd^c�Z�V w�_Z X]�VVZb�ZV xcbd �VWc� X]_ZdZ ^bc^cXZ W� tu�v z  �o �� �rz ^bc g]ZX �X]�VVZb�ZV Y_cXZ ^W]c�ZVX _�fZ � hcg� Z �gdhZb � cx X[�fZX w �xVZb V_Z ZfW]Z  WX]cfZb\ ^_�XZ z Z�]_ �c Z b�� cd [\ Z�VZbX V_Z ^�aZ cb V_Z ^�aZ X]��dc Z Y WV_ ^bch�hW[WV\ � |^_�XZ } w � _Z� � �c Z Xg]]ZZ X W� aZVVW�a �V [Z�XVc�Z X[�fZ z WV ^bc ]ZZ X Vc ^_�XZ u �� VbWZX Vc �]�gWbZ g^ Vc � �ZWa_hcbW�a�c ZX �X X[�fZX w �V_ZbY WXZ z WV {ZZ^X b�� cd [\ Z�VZbW�a ^�aZ cb ^�aZ X]���� ZeZ]gVW�a ^_�XZ  g�VW[ �[[ �ZWa_hcbW�a �c ZX _�fZ ]cddg�W]�VZ V_�VV_Z\ �cW�Z Xcd Z cV_Zb �c Z �X ^W]c�ZV w |�_Z x�]V V_�V � �c Z W� ^_�XZ  ]���]Vg�[[\ ]c�V�]V �[[ WVX �ZWa_hcbX ]�� hZ ag�b��VZZ c�[\ XV�VWXVW]�[[\w} ��]�XZ � ^_�XZ  �c Z bZd �W�X WXc[�VZ WV Z�VZbX ^_�XZ � z acZX Vc ^�aZ dc Z �� VbWZX Vc W�VZb]c��Z]V Vc �ZWa_hcbW�a ^W]c�ZVX h\ �]�gWbW�a �X X[�fZ c�Z �c Zxbcd Z�]_ Xg]_ ^W]c�ZVX |g^ Vc � } w �xVZb _�fW�a �]]cd^[WX_Z V_WX V�X{ z �^_�XZ � �c Z Ze WVX V_Z ^bcVc ]c[ w � d �XVZb W� ^_�XZ u V_�V _�X ]c�V�]VZ �[[WVX �ZWa_hcbX �� �]�gWbZ �V dcXV � W� WVX ^W]c�ZV z ^bc]ZZ X Vc ^_�XZ � z V_Z
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^ W]c�ZV W�VZb]c��Z]VWc� ^_�XZ w �� V_WX ^_�XZ z V_Z X[�fZX cx V_Z ^W]c�ZVX xcbdZ W� ^_�XZ uz h\ �[VZb��VW�a hZVYZZ� ^�aZ �� ^�aZ X]�� dc Z z �VVZd^V Vc XZVg^ [W�{X Y WV_ �ZWa_hcbW�a X[�fZX cx cV_Zb ^_�XZ u ^W]c�ZVX �X W�XVbg]VZ h\V_ZWb d �XVZbX w �_Z ]c��Z]VWf WV\ cx V_Z bZXg [VW�a X]�VVZb�ZV WX �cV ag�b��VZZ |W wZ wz �cV �[[ V_Z �[gZ�ZVX �bZ ]c��Z]VZ z ZfZ� Y_Z� V_Z Vc^c[caWZX bZXg[VW�axbcd V_Z  WX]cfZb\ ^_�XZ �bZ} w�_Z d �W� �Wd cx V_Z ^bcVc ]c[ ^bc^cXZ W� tu�v �� tu�v WX Vc hgW[ g^ �]c��Z]VZ X]�VVZb�ZV W� Y_W]_ Z�]_ ^W]c�ZV _�X �c dcbZ V_�� XZfZ� X[�fZX w �cV_ WX ^gb^cXZ z  ZabZZ bZ g]VWc� VZ]_�W�gZX �bZ W� WVW�[[\ �^^[WZ Vc V_Z �ZVYcb{Vc^c[ca\ ab�^_ Vc bZ g]Z V_Z �gdhZb cx Y WbZ[ZXX [W�{X �V Z�]_ �c Z Vc [ZXXV_�� XZfZ� Y WV_cgV  WX]c��Z]VW�a V_Z �ZVYcb{ w ��\ |dg[VW'_c^} X]�VVZb�ZVxcbd �VWc� ^bcVc ]c[ ]�� V_Z� hZ ZeZ]gVZ c� V_Z bZXg[VW�a Vc^c[ca\ \WZ[ W�a Vc� X]�VVZb�ZV Y_cXZ ^ W]c�ZV XW�Z WX �V dcXV ZWa_V |c�Z d �XVZb �� �V dcXV XZfZ�X[�fZX} w �_ZXZ VZ]_� W�gZX bZ�gWbZ Z�]_ �c Z Vc hZ Z�gW^^Z Y WV_ �  WVWc��[_�b Y�bZ V_�V ^bcfW ZX Vc V_Z �c Z WVX ]gbbZ�V |aZcab�^_W]} [c ]�VWc� |Z wa wz ��&� bZ]ZWfZb} w � ZV�W[X cx V_ WX Xc[gVWc� z ]cdhW�Z Y WV_ V_Z � [gZ�V�bX ^bcVc ]c[cgV[W�Z �hcfZ z �bZ aWfZ� W� �Z]VWc� uw� w�_Z W Z� hZ_W�  �o �� �sk z V_Z X]�VVZb�ZV xcbd �VWc� ^bcVc]c[ ^bZXZ�VZ W�tu�v �� t� uv z WX Vc aZ�Zb�VZ � ]c��Z]VZ X]�VVZb�ZV h\ XZ[Z]VW�a Xcd Z d �XVZbX�dc�a V_Z �ZVYcb{ �c ZX z �� �[[cY W�a Z�]_ d �XVZb Vc XZ[Z]V ir n lsr XZfZ�X[�fZX w �_Z XZ[Z]VWc� cx V_Z X[�fZX WX ^ Zbxcbd Z W� Xg]_ � Y�\ V_�V Wx � d �XVZb_�X dcbZ V_�� XZfZ� �ZWa_hcbX z WV ]_ccXZX XZfZ� X[�fZX �dc�a V_Zd Xc V_�VfW� V_Zd WV ]�� bZ�]_ �[[ V_Z cV_ZbX w ��]Z d�XVZbX �� X[�fZX �bZ XZ[Z]VZ z W wZ wz^ W]c�ZVX �bZ xcbd Z V_bcga_cgV V_Z �ZVYcb{ z a�VZY�\X �bZ ]_cXZ� Xc V_�V V_ZbZWX �� W�VZb'^W]c�ZV bcgVZ h ZVYZZ� �[[ d �XVZbX V_�V �bZ �V dcXV VbZZ _c^X �Y�\|W wZ wz �[[ � � �]Z�V ^W]c�ZVX �bZ W�VZb]c��Z]VZ } w �_WX ]c� WVWc� Z�XgbZX V_Z]c��Z]VWf WV\ cx V_Z � [gZ� ZX_ X]�VVZb�ZV t��v w �gbV_Zb  ZV�W[X �hcgV �[gZ� ZX_�bZ aWfZ� W� �Z]VWc� uw� w � [gZ� ZX_ Wd^bcfZX ^bZfWcgX Xc[gVWc�X W� V_�V � �} W�ZbZ�V[\ xbcd �[gZ�bZZX V_Z aZ�Zb�VZ X]�VVZb�ZV WX � dcbZ bchgXV d ZX_ �� WV Ycb{X �[Xc W� ]c��Z]VZ ]cd^c�Z�VX cx � ^cXXWh[\  WX]c��Z]VZ �ZVYcb{ � h}�[[ aZ�Zb�VZ X]�VVZb�ZVX �bZ ]c��Z]VZ z Y_W]_ WX �cV V_Z ]�XZ Y WV_ � [gZ�ZV �]} �X c^^cXZ Vc � [gZ�V�bX z �c ^W]c�ZV W� � � [gZ� ZX_ X]�VVZb�ZV _�X dcbZV_�� XZfZ� X[�fZX z �� ~��[[\z  } �c ZeVb� _�b Y�bZ WX bZ�gWbZ �X W� V_ZaZcd ZVbW]'h�XZ Xc[gVWc�X cx tu�v w�_cbcga_ ^Zbxcbd ��]Z Zf�[g�VWc� cx � [gZ�V�bX _�X hZZ� ^bZXZ�VZ W� t�`v w� ^Zbxcbd��]Z ]cd^�bWXc� cx V_Z Xc[gVWc�X xcb dg[VW'_c^ X]�VVZb�ZV xcbd �VWc�^bZXZ�VZ W� tu`v z tu�v �� tu�v WX a WfZ� W� t��v w
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�� V_WX XZ]VWc� YZ  ZX]bWh Z V_Z  ZV�W[X cx � X]�VVZb�ZV xcbd�VWc� ^bcVc ]c[ V_�V^bc g]ZX X]�VVZb�ZVX V_�V �bZ ]c��Z]VZ �� Y_cXZ ^W]c�ZVX _�fZ � hcg� Z �gdhZb � cx X[�fZX |gXg�[[\ WV Y W[[ h Z � � �} w
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�_Z ^bcVc]c[ �XXgdZX V_�V Z�]_ �c Z {�cY X WVX cY� W Z�VWV\z �  \��d W]�[[\]cd^gVZ � �qk r V_�V W� W]�VZX _cY dg]_ V_�V �c Z WX XgWV�h[Z xcb XZbfW�a �X� d�XVZb z �� WVX cY� [c ]�VWc� W� V_Z ^[��Z |gXg�[[\ ^bcfW Z h\ �� c�'hc�b �&�  ZfW]Z z cb h\ ��\ XgWV�h [Z W�ZbVW�[ ^cXWVWc� W�a X\XVZd  ZfW]Z} w �V WX �[Xc�XXgd Z V_�V z �X V_Z cgV]cd Z cx V_Z  ZfW]Z  WX]cfZb\ ^_�XZ z � �c Z �[Xc {�cY XV_Z W Z�VWV\ cx WVX �ZWa_hcbX z V_ZWb YZWa_V �� V_ZWb [c ]�VWc� w�cb V_Z X�{Z cx ][�bWV\z W� V_Z  ZX]bW^VWc� cx V_Z �[acbWV_d YZ �XXgd Z V_�V�c ZX �bZ b�� cd [\ �� g�Wxcbd [\ X]�VVZbZ W� V_Z ^[��Z �� V_�V V_Z �ZVYcb{ab�^_ bZXg[VW�a xbcd V_Z  ZfW]Z  WX]cfZb\ ^_�XZ WX � ]c��Z]VZ g�WV  WX{ ab�^_|#��} w�_Z {�cY [Z aZ cx V_Z [c ]�VWc� WX Ze^[cWVZ xcb �^^[\W�a Vc V_Z #�� aZcd ZV'bW]'h�XZ VZ]_�W�gZX Vc bZ g]Z V_Z  ZabZZ cx V_Z �ZVYcb{ Vc �V dcXV � w ��]Z� ]c��Z]VZ Vc^c[ca\ Y WV_ Xg]_ � hcg� Z  ZabZZ _�X hZZ� chV�W�Z z V_Z� [gZ�V�bX �[acbWV_d xcb X]�VVZb�ZV xcbd �VWc� cgV[W�Z �hcfZ gXZX V_Z �c ZX �YZWa_V xcb XZ[Z]VW�a V_Z d �XVZbX z V_Z X[�fZX �� V_Z a�VZY�\X �Z]ZXX�b\ Vcxcbd �  ZabZZ'hcg� Z ]c��Z]VZ X]�VVZb�ZV w�� tu�v XZfZb�[  ZabZZ bZ g]VWc� VZ]_�W�gZX �bZ  ZX]bWhZ z �� WV WX ^bcfZ�V_�V V_Z bZXg[VW�a  ZabZZ'hcg� Z Vc^c[caWZX �bZ ]c��Z]VZ w %ZbZ YZ  ZX]bWh Zc� [\ c�Z cx V_cXZ VZ]_�W�gZX z ��d Z[\ V_Z c�Z V_�V tu�v  ZZd X V_Z dcXV ^bcd WX'W�a xcb V_Z � [gZVccV_ VZ]_�c[ca\z VZbd Z �il mlpr�omrqlp w �_WX VZ]_�W�gZ Y�X~bXV ^bc^cXZ h\ ��c Vc ]c�XVbg]V V_Z d W�Wdgd X^���W�a VbZZ cx V_Z ab�^_cbWaW��VZ h\ � XZV cx ^cW�VX W� _Wa_  Wd Z�XWc� Z� ]WZ�V[\ t��v w �_Z bZ� ZbWX bZxZbbZ Vc tu�v xcb �  ZX]bW^VWc� cx cV_Zb aZcd ZVbW] VZ]_�W�gZX xcb  ZabZZbZ g]VWc� W� Y WbZ[ZXX �ZVYcb{X dc Z[Z h\ #��X w�_Z ��c ]c�XVbg]VWc� WX ZeZ]gVZ �V Z�]_ �c Z � �� ^bc ]ZZ X �X xc [[cY X w�c Z �  WfW ZX V_Z ^[��Z V_�V Xgbbcg� X WV W� � Z�g�[ ��a[ZX w �� Z�]_ ��a[Z z�c Z � ]_ccXZX V_Z ][cXZXV �ZWa_hcb � z Wx ��\w |� WZX �bZ hbc{Z� �bhWVb�bW[\w}� [W�{ hZVYZZ� �c ZX � �� � XgbfWfZX V_Z ��c ]c�Vbg]VWc� ^_�XZ Wx �� c�[\Wx � _�X ]_cXZ� � �� fW]Z fZbX� w � [[ cV_Zb [W�{X �bZ  Z[ZVZ w �c d �{Z Xg]_ Z]WXWc� �c ZX �ZZ Vc Ze]_��aZ Y WV_ V_ZWb �ZWa_hcbX V_Z W�xcbd �VWc� c� V_Z�c ZX V_Z\ XZ[Z]VZ w �_Z dZ]_��WXd YZ gXZ xcb W�xcbd �VWc� Ze]_��aZ WX V_ZVZd^cb�b\ XZV g^ cx � ^ W]c�ZV h ZVYZZ� ZfZb\ ^�Wb cx �ZWa_hcbW�a �c ZX w �cbV_ WX Vc hZ ^cXXWh [Z z YZ _�fZ Vc ag�b��VZZ V_�V ZfZb\ ^�Wb cx �c ZX �bZ W�c^^cXWVZ ^�aZ dc ZX w �_WX WX chV�W�Z h\ _�fW�a V_Z �c ZX ZeZ]gVW�a V_Zxc[[cY W�a ^bcVc]c[ w #^c� ]cd^[ZVW�a V_Z [c ]�[ XZ[Z]VWc� cx [W�{X z � �c Z �]_Z]{X Y_ZV_Zb WV _�X V_Z hWaaZb YZWa_V �dc�a WVX �ZWa_hcbX � |� } w �x V_ WX WXV_Z ]�XZ z V_�V �c Z z ]�[[Z W� V_Z bZXV cx V_Z ]_�^VZb �� qp qr �c Z z ZeZ]gVZXV_Z xc[[cY W�a ^bc]Z gbZ w
��������� |� }u ��������� �� ��
� Xd �[[Zb � 	� � |� }
� � ���� |� � � }` �$� 
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�� W�WV �c Z acZX Vc ^�aZ dc Z �� XV�bVX ^�aW�a �[[ WVX �ZWa_hcbX |Y_W]_ z h\ Z~�WVWc� z �bZ �Xd �[[Zb �ZWa_hcbX z� W wZ wz �c ZX Y WV_ � Xd�[[Zb YZWa_V} XZVVW�ag^ VZd^cb�b\ ^W]c�ZVX Y WV_ Z�]_ c�Z cx V_Zd w �_Z W�xcbd�VWc� Ze]_��aZ W� V_Z VZd^cb�b\ ^W]c�ZV ]c�]Zb�X Y_ZV_Zb V_Z VYc �c ZX _�fZ ]_cXZ� Z�]_cV_Zb cb �cV w�\ddZVbW]�[[\z � �c�'W�WV �c Z � ZeZ]gVZX V_Z xc [[cY W�a ^bc ]Z gbZ w
������� |� }u ������������� �� ��
� hWaaZb � 	� � |� }
� � ��� ���� |� � � }` � �������� |� }�c Z � acZX Vc ^�aZ X]�� dc Z �� Y�WVX xcb � ^�aZ xbcd �[[ WVX �ZWa_hcbXY WV_ hWaaZb YZWa_V |�hWaaZb �ZWa_hcbX�} w � X Xcc� �X �c Z � _�X  Z]W Z �hcgV�[[ V_Z [W�{X Y WV_ V_Z hWaaZb �ZWa_hcbX |W wZ wz WV _�X hZZ� ^�aZ h\ �[[ cx V_Zd } zWV h Z]cd ZX V_Z �hcVVcd cx V_Z ^Z]{W�a cb Zb z� W wZ wz h ZW�a �cY V_Z hWaaZb �c Z�dc�a V_cXZ Y WV_ Y_W]_ WV _�X Vc Ze]_��aZ V_Z [W�{ W�xcbd �VWc� z WV XY WV]_ZXVc ^�aZ dc Z z �� XV�bVX XZVVW�a g^ VZd^cb�b\ ^W]c�ZVX Y WV_ �[[ WVX Xd �[[Zb�ZWa_hcbX |Wx ��\} w�_Z Vc^c[ca\ bZXg[VW�a xbcd V_Z ��c ]c�XVbg]VWc� �X  ZX]bWh Z z WX ]c��Z]VZ �� _�X V_Z ^bc^ZbV\ V_�V �c �c ZX _�X dcbZ V_�� � �ZWa_hcbX tu�v w��]Z � ]c��Z]VZ Vc^c[ca\ Y WV_ Xg]_ � hcg� Z  ZabZZ _�X h ZZ� chV�W�Z zV_Z �[gZ�V�bX �[acbWV_d xcb X]�VVZb�ZV xcbd �VWc� cgV[W�Z W� �Z]VWc� uw` gXZXV_Z �c ZX � YZWa_V xcb XZ[Z]VW�a V_Z d �XVZbX z V_Z X[�fZX �� V_Z a�VZY�\X �Z]'ZXX�b\ Vc xcbd �  ZabZZ'hcg� Z ]c��Z]VZ X]�VVZb�ZV w"ZV gX ]c�XW Zb V_Z �ZVYcb{ cx �Wa w uw� �X V_Z �ZVYcb{ bZXg[VW�a xbcd V_Z ZfW]Z  WX]cfZb\ ^_�XZ w
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�_Z c�[\ �c Z Y WV_ dcbZ V_�� � �ZWa_hcbX WX �c Z �� w �_ZbZxcbZ z �c Z
�� ZeZ]gVZX V_Z ��c ]c�XVbg]VWc� ^bc ]Z gbZ Vc  WX]�b c�Z cx WVX � �ZWa_hcbX w� XXgd W�a V_�V �c ZX � �� �u x�[[ W� V_Z X�d Z cx V_Z � ��a[ZX W� Y_W]_ �c Z
�� _�X ^�bVWVWc�Z V_Z ^[��Z �bcg� WVXZ[x z V_Z bZXg[V cx V_Z ��c ]c�XVbg]VWc�
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^_�XZ WX V_Z ]��]Z[[�VWc� cx V_Z [W�{ hZVYZZ� �c Z �� �� �c Z � uw �V V_ WX^cW�V z � ]c��Z]VZ X]�VVZb�ZV WX chV�W�Z h\ ZeZ]gVW�a � [gZ�V�bX cfZb V_Z ���cVc^c[ca\� �gXV chV�W�Z |Y_ZbZ �cY �c Z �� �� �u �bZ �c [c�aZb �ZWa_hcbX} w� [gZ�V�bX z  ZX]bWh Z W� tu�v �� tu`v z ^bc ]ZZ X xbcd V_Z ��c Vc^c[ca\ Vc V_Zxc[[cY W�a VYc ^_�XZX cx ^W]c�ZV xcbd �VWc� �� cx V_Z W�VZb]c��Z]VWc� cx V_Z^W]c�ZVX W�Vc � ]c��Z]VZ X]�VVZb�ZV w ��XZ c� � [c]�[[\ ��  \��d W]�[[\ ]cd'^gVZ YZWa_V |� �gdhZb V_�V Ze^bZXXZX _cY XgWV�h[Z V_�V �c Z WX xcb h Z]cd W�a� d�XVZb} �� c� V_Z {�cY [Z aZ cx V_Z YZWa_V cx WVX �ZWa_hcbX |chV�W�Z  gb'W�a V_Z  WX]cfZb\ ^_�XZ �� V_Z ��c ]c�XVbg]VWc� ^_�XZ} Z�]_ �c Z  Z]W ZXY_ZV_Zb WV WX acW�a Vc h Z � d �XVZb cb � X[�fZ w �_WX  Z]WXWc� WX V�{Z� �V � �c Z Z^Z� W�a c� V_Z  Z]WXWc� cx V_Z hWaaZb �ZWa_hcbX z �� V_Z� ]cddg�W]�VZ Vc V_Z Xd �[[Zb �ZWa_hcbX w �_Z d Z]_��WXd V_bcga_ Y_W]_ V_WX WX Wd^[Zd Z�VZ WX XWd W[�b Vc V_Z ^Z]{W�a ^bcVc]c[  ZX]bWhZ �hcfZ w �� ^�bVW]g[�b z � �c Z V_�V Z]W Z Vc h Z d �XVZb WX ZWV_Zb �� W�WV �c Z cb � �c Z Y_cXZ hWaaZb �ZWa_hcbX Z]W Z �[[ Vc hZ X[�fZX w � �c Z V_�V _�X hZZ� Vc[ |fW� ^�aW�a} h\ c�Z cbdcbZ cx WVX hWaaZb �ZWa_hcbX V_�V V_Z\ �bZ d �XVZbX z h Z]cd ZX V_Z X[�fZ cx V_Z~bXV d �XVZb Y_c ^�aZ WV w �_WX ^_�XZ cx V_Z ^bcVc ]c[ [Z� X Vc V_Z ^�bVWVWc�cx V_Z Vc^c[ca\ bZXg [VW�a xbcd V_Z  WX]cfZb\ ^_�XZ �� V_Z ��c ]c�XVbg]VWc�W�Vc ^W]c�ZVX w � [gZ�V�bX  cZX �cV ag�b��VZZ � hcg� Z �gdhZb cx X[�fZX ^ Zb^W]c�ZV w %cYZfZb z WVX ]cdhW��VWc� Y WV_ V_Z ��c ]c�Vb�]VWc� |Y_W]_ [Wd WVX V_Z�c �[  ZabZZ Vc � } chV�W�X �[Xc V_WX  ZXWb�h[Z ^bc^ZbV\w �_Z ZeZ]gVWc� cx V_Z^W]c�ZV xcbd�VWc� ^_�XZ cx �[gZ�V�bX cfZb V_Z ��c Vc^c[ca\ chV�W�Z xbcdV_Z Vc^c[ca\  Z^ W]VZ W� �Wa w uw� WX X_cY� W� �Wa w uw� hZ[cY w
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�c ZX � uz � �� �� z h ZW�a W�WV �c ZX z XV�bV ^�aW�a V_ZWb �ZWa_hcbX Y_W]_�bZ �[[ W� ^�aZ X]�� w �X  Z^W]VZ W� ~agbZ hZ[cY z �c Z � u WX Xg]]ZXXxg[ W�^�aW�a �c ZX u� �� � V_�V h Z]cd Z ^�bV cx WVX ^ W]c�ZV w �c Z � _�X �c]cd^ZVWVcbX W� _�fW�a �c ZX uu �� �� �cW�W�a WVX ^W]c�ZV w �c Z �� xcbd X V_Z[�baZXV ^W]c�ZV h\ �]�gWbW�a �c ZX � z � z u� z u� �� �� �X X[�fZX w ��]Z �c ZXu� z �� �� �� _�fZ ]cddg�W]�VZ V_ZWb  Z]WXWc� cx hZ]cd W�a X[�fZX z �c Z � zY_cXZ hWaaZb �ZWa_hcbX �bZ �[[ X[�fZX z  Z]W Z Vc h Z � d �XVZb z �� {�cY W�a V_�V
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�c Z � WX �[bZ� \ �� [W�VZ Vc �c Z �� z WV Y W[[ h Z � d �XVZb cx � ^W]c�ZV Y WV_c�Z �c Z w�xVZb V_Z ^ W]c�ZV xcbd�VWc� ^_�XZ z Z�]_ d �XVZb ^bc ]ZZ X Vc V_Z XZ[Z]VWc� cxa�VZY�\  ZfW]ZX Vc ]c��Z]V dg[VW^[Z ^ W]c�ZVX Xc V_�V V_Z bZXg[VW�a X]�VVZb�ZVWX ]c��Z]VZ w �� cb Zb Vc �]_ WZfZ ]c��Z]VWf WV\ WV WX �Z]ZXX�b\ |�� Xg� ]WZ�V}V_�V Z�]_ d �XVZb ZXV�h[WX_ZX � ^�V_ Y WV_ |W wZ wz ]_ccXZX a�VZY�\X Vc} �[[ V_Zd �XVZbX V_�V �bZ �V dcXV V_bZZ _c^X �Y�\ t��v w �_Z {�cY [Z aZ �hcgV Y_W]_�c ZX �bZ V_Z d �XVZbX VYc �� V_bZZ _c^X �^�bV WX �]_WZfZ  gbW�a V_Z ^ W]c�ZVxcbd �VWc� ^_�XZ w �^ Z]W~ ]�[[\z Z�]_ �c Z � ]cddg�W]�VZX WVX bc[Z |�� ^cXXW'h[\ V_Z W Z�VWV\ �� YZWa_V cx WVX d �XVZb} Vc �[[ WVX Xd �[[Zb �ZWa_hcbX �� VcV_Z hWaaZb �ZWa_hcbX V_�V hZ]�dZ X[�fZX w �x � �c Z WX � X[�fZ z WV Y�WVX xcb V_ZXd�[[Zb �ZWa_hcbX Vc ]cddg�W]�VZ V_Z X�d Z W�xcbd �VWc� w �� V_WX Y�\z �V V_ZZ� cx V_Z ^W]c�ZV xcbd �VWc� ^_�XZ Z�]_ �c Z WX �Y�bZ cx �[[ WVX �ZWa_hcbX �� z�� cx V_Z �� �� YZWa_V cx V_ZWb d �XVZbX z Y_W]_ �bZ V_Z W�xcbd �VWc� �ZZ Z W� V_Z ^ W]c�ZV W�VZb]c��Z]VWc� ^_�XZ w �_Z ^bc ]ZXX cx ^ W]c�ZVX W�VZb]c��Z]'VWc� WX h�XZ �a�W� c� � d Z]_��WXd XWd W[�b Vc V_Z ^ Z]{W�a ^bcVc ]c[ z V_WX VWd ZZeZ]gVZ c�[\ �dc�a V_Z d �XVZbX w �_Z bZXg[V cx V_Z �[gZ�V�bX ^ W]c�ZV W�VZb']c��Z]VWc� ^_�XZ cfZb V_Z �ZVYcb{ cx ^ W]c�ZV cx � Wa w uw� WX  Z^W]VZ W� V_Z~agbZ h Z[cY w
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�\ V_Z Z� cx V_Z ^W]c�ZV xcbd �VWc� ^_�XZ z �c Z �� {�cY X V_Z W Z�VWV\ �� V_Z YZWa_V cx �[[ V_Z d�XVZb �V dcXV V_bZZ _c^X �Y�\z �� V_Z X[�fZX V_bcga_Y_W]_ WV ]�� bZ�]_ V_Zd w �cb W�XV��]Z z c�Z |cb dcbZ} �dc�a �c ZX � z u� �� ��]cg[ hZ gXZ �X a�VZY�\ X[�fZX Vc W�VZb]c��Z]V Vc �c Z � w ��]Z WV _�X ]_cXZ�c�Z cx V_ZXZ �c ZX |X�\z V_Z h WaaZb � �c Z ��} z WV W� XVbg]VX WV Vc Y�WV xcb � ^�aZxbcd �c Z � w �c Z � �[Xc {�cY X V_�V �c ZX � z u� �� �� �bZ V_Z �c ZX V_bcga_Y_W]_ V_Z VYc ^W]c�ZVX ]�� hZ W�VZb]c��Z]VZ z �� WV � c^VX V_Z X�d Z a�VZY�\XZ[Z]VWc� bg[Z cx �c Z �� w �_ZbZxcbZ z WV ^�aZX �c Z �� Vc Z�bc[[ WV �X WVX X[�fZ w�_Z X�d Z _�^^Z�X h ZVYZZ� d �XVZbX � �� � z V_�V XZ[Z]V �X W�VZbd Z W�VZ X[�fZ�c Z �� |V_Z Xc[Z V_�V ]�� xg[~ [[ V_ WX ^gb^cXZ} w �_Z ^ W]c�ZVX cx �c ZX �� �� �u dgXV W�VZb]c��Z]V fW� W�VZbd Z W�VZ X[�fZX w �c V_WX ^gb^cXZ z XW�]Z hcV_
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d�XVZbX {�cY Z�]_ cV_Zb �� Y_W]_ cx V_ZWb X[�fZX �bZ �ZWa_hcbX cx V_Z X[�fZXcx V_Z cV_Zb z V_Z\ ]�� ]c�XWXVZ�V[\ ]_ccXZ VYc �ZWa_hcbW�a X[�fZX �� W�XVbg]VV_Zd Vc ^�aZ Z�]_ cV_Zb W� cb Zb Vc xcbd V_Z �ZZ Z �ZY ^W]c�ZV w �� V_Z ]�XZ Z^W]VZ W� �Wa w u w` z xcb W�XV��]Z z �c Z �� W� XVbg]VX �c Z u� |V_Z hWaaZb cx WVXX[�fZX V_�V �bZ �ZWa_hcbX cx X[�fZX cx �c Z �u} Vc ^�aZ �c Z � z Y_W]_ WX WVX�ZWa_hcb V_�V WX � X[�fZ cx �c Z �uw $c�XWXVZ�V[\z �c Z �u W�XVbg]VX WVX X[�fZ� Vc ac Vc ^�aZ X]�� dc Z �� Y�WVX xcb � ^�aZ xbcd �c Z u� w �Wd W[�b[\z V_Z^W]c�ZVX cx d �XVZbX �� �� � �bZ �cW�Z h\ V_Z �ZY ^W]c�ZV xcbd Z h\ �c Zu� �� �� z Y_W]_ �]V �X W�VZbd Z W�VZ X[�fZX w |�_Z  ZV�W[X cx V_Z bg[Z � c^VZ xcb ]c�XWXVZ�V a�VZY�\ XZ[Z]VWc� �� xcb ^W]c�ZVX W�VZb]c��Z]VWc� ]�� hZ xcg� W� tu`v w}
L M� ��T����	

�� V_ WX XZ]VWc� YZ  ZX]bWh Z � [gZ� ZX_ z � ^bcVc ]c[ xcb xcbd W�a ]c��Z]VZ X]�V'VZb�ZVX Y_cXZ ^ W]c�ZVX _�fZ � hcg� Z �gdhZb cx X[�fZX w � X Y WV_ � [gZ�V�bX zX]�VVZb�ZV ]c��Z]VWf WV\ WX ag�b��VZZ h\ ZXV�h[WX_W�a �� W�VZb'^ W]c�ZV bcgVZh ZVYZZ� ��\ VYc d�XVZbX V_�V �bZ �V dcXV V_bZZ _c^X �Y�\ t�� z �_ZcbZd uv w#�[W{Z V_Z ^bcVc ]c[ ^bZXZ�VZ W� V_Z ^bZfWcgX XZ]VWc� z �[gZ� ZX_  cZX �cV �ZZ [c]�VWc� W�xcbd �VWc� w� [gZ� ZX_ ^bc ]ZZ X W� Xg]]ZXXWfZ WVZb�VWc�X w ��]_ WVZb�VWc� WX ZeZ]gVZ h\V_Z �ZVYcb{ �c ZX V_�V _�fZ �cV \ZV Ze WVZ V_Z ZeZ]gVWc� cx V_Z ^bcVc ]c[ �VXcd Z ^bZfWcgX WVZb�VWc� w "ZV gX ]�[[ �� � |�� ��� } V_Z �ZVYcb{ Vc^c[ca\ ab�^_�V WVZb�VWc� � z � � uw � � WX XWd^[\ V_Z Vc^c[ca\ �xVZb V_Z  ZfW]Z  WX]cfZb\^_�XZ |�X hZxcbZ YZ �XXgdZ V_�V V_ WX Vc^c[ca\ WX � #��}w ��]_ cx V_Z �� z
� � uz WX V_Z Xghab�^_ cx � � V_�V X^��X V_Z �c ZX cx �� V_�V  W �cV Ze WV V_ZZeZ]gVWc� cx � [gZ� ZX_ W� c�Z cx V_Z ^bZfWcgX WVZb�VWc�X w �� Z�]_ WVZb�VWc� � z^ W]c�ZVX �bZ xcbd Z xbcd V_Z �c ZX W� V_Z Vc^c[ca\ ab�^_ �� w �_Z W�VZb]c�'�Z]VWc� cx VYc ^W]c�ZVX WX �]_WZfZ ZWV_Zb fW� � a�VZY�\ X[�fZ cb fW� � ^�Wb cxW�VZbd Z W�VZ a�VZY�\X z c�Z cx Y_W]_ hZ[c�aX Vc c�Z ^W]c�ZV �� V_Z cV_Zb VcV_Z cV_Zb ^W]c�ZV w ��VZY�\ X[�fZX �bZ XZ[Z]VZ W� V_Z ]gbbZ�V WVZb�VWc� Xc V_�VV_Z ^W]c�ZVX V_Z\ hZ[c�a Vc �bZ �cW�Z w � �XVZbX V_Z� ^bc ]ZZ X Vc XZ[Z]V V_ZW�VZbd Z W�VZ a�VZY�\X h ZVYZZ� � � �]Z�V ^W]c�ZVX �cV \ZV W�VZb]c��Z]VZ w�_Z W�VZbd Z W�VZ a�VZY�\X �bZ V_Z �c ZX V_�V ^bc ]ZZ c�Vc V_Z �ZeV WV'Zb�VWc� w � [[ d �XVZbX z X[�fZX V_�V _�fZ �cV hZZ� XZ[Z]VZ �X a�VZY�\X z �� V_Z a�VZY�\ X[�fZX Ze WV V_Z ZeZ]gVWc� cx � [gZ� ZX_ �V V_WX VWd Z w �[gZ� ZX_VZbd W��VZX Y_Z� �[[ �c ZX _�fZ Ze WVZ V_Z ZeZ]gVWc� cx V_Z ^bcVc ]c[ w�_Z xg�]VWc�W�a cx � [gZ� ZX_ WX W[[gXVb�VZ h\ V_Z xc[[cY W�a Ze�d^[Z w �Z�XXgd Z V_�V ��  ZfW]ZX {�cY V_ZWb �� z V_ZWb YZWa_V �� V_Z �� �� V_Z YZWa_VXcx �[[ V_ZWb c�Z'_c^ �� VYc'_c^ �ZWa_hcbX w �Yc'_c^ �ZWa_hcb {�cY [Z aZ ]��hZ �]_WZfZ �xVZb V_Z  ZfW]Z  WX]cfZb\ h\ ZeZ]gVW�a V_Z �^Z]{W�a� ^bcVc ]c[ ZX]bWhZ W� �Z]VWc� uw� Y_ZbZ V_Z W�xcbd �VWc� Ze]_��aZ fW� V_Z VZd^cb�b\^W]c�ZV h ZVYZZ� V_Z �c ZX � �� � �bZ V_Z [WXVX cx �ZWa_hcbX � |� } �� � |� } w
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��]_ WVZb�VWc� cx V_Z ^bcVc]c[ WX ^Zbxcbd Z [c ]�[[\ �V Z�]_ �c Z � �� WVWX d � Z g^ cx VYc ^�bVX � � l�� s���mrqlp |xcb ^W]c�ZV xcbd �VWc� } ��  ir�� i�s���mrqlpw!c[Z XZ[Z]VWc� WX ZeZ]gVZ h\ ZfZb\ �c Z �V V_Z fZb\ hZaW��W�a cx Z�]_WVZb�VWc� � |W� V_Z ]�XZ cx V_Z ~bXV WVZb�VWc� bc[Z XZ[Z]VWc� WX ^ Zbxcbd Z �X Xcc��X V_Z VYc'_c^ �ZWa_hcb  WX]cfZb\ ^bc ]ZXX _�X h ZZ� ]cd^[ZVZ } w ��XZ c� WVXYZWa_V �� V_Z YZWa_V cx WVX c�Z'_c^ �ZWa_hcbX z � �c Z  ZVZbd W�ZX Y_ZV_Zb WVWX �� W�WV �c Z W� �� w ��[\ W�WV �c ZX ac Vc ^�aZ dc Z w � [[ V_Z cV_Zb �c ZXac Vc ^�aZ X]�� dc Z w"ZV gX ]c�XW Zb V_Z �ZVYcb{ cx �Wa w u w� w
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�ZW�a V_Z �c ZX Y WV_ V_Z hWaaZb YZWa_V W� V_ZWb �ZWa_hcb_cc z  ZfW]ZX ��� �� �bZ W�WV �c ZX w �_Z\ �bZ d �XVZbX �� XY WV]_ Vc ^�aZ dc Z w � [[V_Z cV_Zb �c ZX ac Vc ^�aZ X]�� dc Z w � ZfW]Z � z Y_W]_ _�X [ZXX V_�� ��ZWa_hcbX z XZ[Z]VX �[[ cx V_Zd |�c ZX uu �� ��} �X WVX X[�fZX �� ^�aZX V_ZdVc ]cddg�W]�VZ WVX  Z]WXWc� w �& W]c�ZV �� WX V_Z� xcbd Z h\ �c ZX uuz ���� � w � ZfW]Z �� _�X ZWa_V �ZWa_hcbX w �W�]Z YZ Y��V Vc xcbd ^W]c�ZVX Z�]_Y WV_ � �gdhZb cx X[�fZX � � � � �c Z �� dgXV XZ[Z]V c�[\ � cx WVX � X[�fZX w�[�fZ XZ[Z]VWc� WX ^Zbxcbd Z �V � d�XVZb �c Z � h\ ZeZ]gVW�a V_Z xc[[cY W�a^bc ]Z gbZ z Y_ZbZ � |� } WX V_Z XZV cx XZ[Z]VZ �ZWa_hcbX �� � |� }  Z�cVZX V_ZXZV cx � �X hWaaZb �ZWa_hcbX V_�V �bZ X[�fZX �� � �X Xd �[[Zb �ZWa_hcbX w
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��]_ d �XVZb � ]_ccXZX �X X[�fZX V_cXZ �ZWa_hcbX W� � |� } V_�V �]cfZb� �[[V_Z cV_Zb �ZWa_hcbX W� V_Z XZ�XZ V_�V Wx � �ZWa_hcb � WX �cV XZ[Z]VZ �X � �X X[�fZ z
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V_Z� �V [Z�XV c�Z cx � �X �ZWa_hcbX _�X hZZ� XZ[Z]VZ h\ � w �g]_ � ]cfZb�aZ WX�[Y�\X ^cXXWh[Z h\ XZ[Z]VW�a �V dcXV � X[�fZX tu�v w&bc ]Z gbZ ����� �� Wd ^[Zd Z�VX � abZZ \ �^^bc�]_ xcb ]cd^gVW�a � |� } w��Z cx � �X �ZWa_hcbX W� � |� } |Z wa wz V_Z c�Z Y WV_ V_Z hWaaZXV YZWa_V} WX XZ[Z]VZ �X WVX X[�fZ z X�\ �c Z � w �_Z ^bc ]Z gbZ WX V_Z� ZeZ]gVZ �a�W� c� V_Z XZV cx �[[�c ZX W� � |� } � �� � z Y_W]_ �bZ �cV ]cfZbZ h\ � w �_WX bg[Z �[[cY X �c Z � VcXZ[Z]V g^ Vc � �dc�a WVX �ZWa_hcbX W� � |� } V_bcga_ Y_W]_ �[[ cV_Zb �ZWa_hcbX]�� hZ bZ�]_Z w�_Z xg�]VWc� �� |� �� } bZVgb�X � XZV cx � �c ZX xbcd V_Z XZV � |xcbW�XV��]Z z V_Z � Xd �[[Zb c�ZX z cb b�� cd [\ ]_cXZ� z cb V_Z hWaaZb c�ZX z ZV] w} w�V WX gXZ h\ ����� �� xcb XZ[Z]VW�a �  WVWc��[ X[�fZX Vc � d �eWdgd cx �| �� |� } � � �} w�\ ZeZ]gVW�a ����� �� |�� } z �c Z �� ~bXV XZ[Z]VX ~fZ �c ZX z  ZfW]ZX � zu� z u� z � u �� �� z V_bcga_ Y_W]_ �� ]�� bZ�]_ �[[ WVX bZd�W� W�a �ZWa_hcbX w�_Z� z h\ XZ[Z]VW�a �c ZX u� �� � WV bZ�]_ZX V_Z [Wd WV cx XZfZ� X[�fZX|^bc ]Z gbZ �� z [W�Z �} w �V V_WX ^cW�V z �c Z �� ^�aZX i� � WVX �ZWa_hcbX w �VY W[[ ]cddg�W]�VZ Vc �c Z � V_�V WV WX �cV W�fWVZ Vc �cW� WVX ^W]c�ZV z �� WV Y W[[ W�fWVZ �[[ V_Z cV_Zb XZ[Z]VZ �c ZX w � X c^^cXZ Vc Y_�V _�^^Z�X W�� [gZ�V�bX z Y_Z� � �c Z WX W�fWVZ Vc �cW� � ^ W]c�ZV z WV �[Y�\X �]]Z^VX V_ZW�fWV�VWc� ZfZ� Wx WV �[bZ� \ hZ[c�aX Vc cV_Zb ^W]c�ZVX w & W]c�ZV �� WX d � Zcx ZWa_V  ZfW]ZX � d�XVZb �� z �� V_Z XZfZ� X[�fZX � z u� z u� z u� z � z � uz �� �� w �� ^W]c�ZV � z X[�fZ �� _�X h ZZ� ^�aZ h\ �[[ WVX h WaaZb �ZWa_hcbX w �VXY WV]_ZX Vc ^�aZ dc Z �� XV�bVX ^�aW�a V_Z �c ZX W� � |��} z ��dZ[\z  ZfW]ZX
� �� u� z ]cddg�W]�VW�a WVX bc[Z w �Wd W[�b[\z  ZfW]Z �� z Y_W]_ _�X bZ]ZWfZ V_Z ^�aZ xbcd �c Z �� z ^�aZX �c ZX � �� � z Y_W]_ �bZ W� � |��} w �ZfW]Zu� z bZ]ZWfZ V_Z ^�aZX xbcd �[[ WVX hWaaZb �ZWa_hcbX z �� WV WX �cY bZ� \ Vc]cddg�W]�VZ WVX bc[Z |X[�fZ cx d �XVZb �� } Vc WVX Xd �[[Zb �ZWa_hcbX � �� � w
� ZfW]Z � z Y_W]_ �cY {�cY X V_�V �[[ WVX h WaaZb �ZWa_hcbX |�c ZX u� z �� �� ��} �bZ X[�fZX z h Z]cd ZX d �XVZb �� ^�aZX �[[ WVX xcgb �ZWa_hcbX W�fWVW�a V_ZdVc �cW� WVX ^ W]c�ZV z Y_W]_ V_Z\  c � &W]c�ZV � WX V_gX xcbdZ h\ WVX d �XVZb�� V_Z X[�fZX � z u� z �� �� �� w �V V_WX ^cW�V z V_Z �ZVYcb{ _�X h ZZ�  WfW Z W�Vc V_bZZ ^W]c�ZVX V_�V �ZZ Vc h Z W�VZb]c��Z]VZ w �_WX d�b{X V_Z XV�bVcx V_Z a�VZY�\ XZ[Z]VWc� ^�bV cx V_Z ]gbbZ�V WVZb�VWc� w �� V_WX ^�bV �[[ X[�fZX]cddg�W]�VZ Vc V_ZWb d �XVZb |X} W�xcbd �VWc� �hcgV V_Z bc[ZX cx V_ZWb �ZWa_hcbX zV_ZWb �ZWa_hcbX � [WXV cx d �XVZbX z �� Y_ZV_Zb XcdZ cx V_ZWb �ZWa_hcbW�a d �XVZbXXZ[Z]VZ V_Zd �X X[�fZX w �_Z W�xcbd �VWc� WX chV�W�Z Y WV_ �� ZeVb� �ZVYcb{'Y W Z �Y�fZ� cx d ZXX�aZX Ze_��aZ W� � ^Z]{W�a'[W{Z x�X_Wc�  gbW�a V_Z bc[ZXZ[Z]VWc� ^_�XZ w ��XZ c� V_WX W�xcbd �VWc� Z�]_ d �XVZb  Z]W ZX Y_W]_ X[�fZXVc XZ[Z]V �X a�VZY�\X �� Vc Y_W]_ ^W]c�ZV W� cb Zb Vc chV�W� � ]c��Z]VZ X]�VVZb�ZV w �x � ^�Wb cx d �XVZbX _�fZ XZ[Z]VZ ]cddc� X[�fZX z V_Z\ ]_ccXZV_Z hWaaZb c�Z �dc�a V_Zd �X a�VZY�\ X[�fZ w �_WX WX V_Z ^bZxZbbZ Y�\ VcW�VZb]c��Z]V � � �]Z�V ^W]c�ZVX w � _Z�ZfZb �c a�VZY�\ X[�fZ ]�� hZ XZ[Z]VZ Vc W�VZb]c��Z]V � � �]Z�V ^W]c�ZVX z W�VZbd Z W�VZ a�VZY�\X �bZ XZ[Z]VZ z �a�W�h�XZ c� V_ZWb YZWa_V |Z wa wz Xc V_�V V_Z Xgd cx V_ZWb YZWa_VX WX d �eWd W�Z zcb V_Z d W�Wdgd YZWa_V WX d �eWd W�Z z cb ��\ cV_Zb g��dhWagcgX XZ[Z]VWc�
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bg[Z } w #^c� ]cd^[ZVWc� cx V_ZXZ c^Zb�VWc�X z V_Z a�VZY�\ X[�fZX z VcaZV_Zb Y WV_V_Z d �XVZbX �� V_Z �c�'a�VZY�\ X[�fZX z ZeWV V_Z ZeZ]gVWc� cx V_Z �[gZ� ZX_^bcVc]c[ w �_Z W�VZbd Z W�VZ a�VZY�\X ^bc ]ZZ Vc WVZb�VWc� � � u Vc xcbd �ZY^W]c�ZVX V_�V W�VZb]c��Z]V V_Zd z _Z�]Z ^bcfW W�a ]c��Z]VWfWV\ h ZVYZZ� V_Z^W]c�ZVX V_Z\ �� [W�VZ Vc W� WVZb�VWc� � w �cW�a h�]{ Vc cgb Ze�d^[Z z  ZfW]ZX�� �� �� z ]cddc� X[�fZX cx ^W]c�ZV � �� �� z �� � �� � z bZX^ Z]VWfZ[\z �bZXZ[Z]VZ �X a�VZY�\ X[�fZX Vc W�VZb]c��Z]V Xg]_ ^W]c�ZVX w & W]c�ZVX � �� ��]�� hZ W�VZb]c��Z]VZ c�[\ V_bcga_ V_Z ^�Wb cx W�VZbdZ W�VZ a�VZY�\X u� �� �� w �_ZXZ VYc �c ZX �bZ V_Z c� [\ VYc �c ZX V_�V dcfZ Vc V_Z �ZeV WVZb�VWc� cxV_Z ^bcVc ]c[ w � [[ V_Z cV_Zb �c ZX �gWV V_Z ZeZ]gVWc� cx � [gZ� ZX_ �V V_WX VWd Z ��cdZ cx V_ZXZ �c ZX �bZ d �XVZbX |cx � XW�a[Z ^ W]c�ZV} z Xcd Z �bZ �gXV X[�fZXW� c�Z ^W]c�ZV |�X �c Z �} �� Xcd Z _�fZ dg[VW^ [Z bc[ZX |Z wa wz a�VZY�\ X[�fZXu� z �� �� ��} w !Z�[W�W�a V_�V WV WX �cY �� W�WV �c Z z �c Z �� acZX Vc ^�aZdc Z �� ^�aZX WVX Xd �[[Zb �ZWa_hcb u� Y_W]_ WX Y�WVW�a xcb WVX ^�aZ w �_Z VYc'�c Z ^W]c�ZV �� WX V_gX xcbd Z Y_W]_ Wd^[Zd Z�VX V_Z W�VZb]c��Z]VWc� hZVYZZ�d �XVZb �� �� � w �_Z X]�VVZb�ZV bZXg[VW�a xbcd V_Z ZeZ]gVWc� cx �[gZ� ZX_c� V_Z �ZVYcb{ cx �Wa w uw� WX  WX^[�\Z W� �Wa w u w� w � �XVZbX �bZ  Z^W]VZ �X^ Z�V�ac�X z V_Z ^W]c�ZVX aZ�Zb�VZ W� V_Z ~bXV WVZb�VWc� �bZ XV�b X_�^Z z �� V_Z ^W]c�ZV aZ�Zb�VZ W� V_Z XZ]c� WVZb�VWc� _�X �� �cf�[� X_�^Z w
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�_Z d�W� ]c�]Zb�X �hcgV V_Z Wd^[ZdZ�V�VWc� cx dcXV cx V_Z  ZX]bWh Z ^bcVc']c[X xcb X]�VVZb�ZV xcbd �VWc� W� dg[VW'_c^ �ZVYcb{X �bZ  gZ Vc V_Z  WX]cfZb\^_�XZ �X YZ _�fZ  ZX]bWhZ WV W� �Z]VWc� uw` w� wuw �� ^�bVW]g[�b z YZ chXZbfZ V_Z xc[[cY W�a VYc ^bch[Zd X �u} �V WX ZeVbZd Z[\ VWd Z ]c�Xgd W�a z �� V_ZbZxcbZ g�^b�]VW]�[ z Vc  WX]cfZb �[[V_Z �ZWa_hcbX cx � aWfZ� �c Z w �Z _�fZ XWdg[�VZ V_Z  ZfW]Z  WX]cfZb\ ^_�XZh\ gXW�a � �� ZeVZ�XWc� Vc V_Z �X� �ZVYcb{ XWdg[�Vcb Y_W]_ Wd^[Zd Z�VX
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�[[ V_Z  ZV�W[X cx V_Z �� ^bcVc ]c[ XV�]{ w �_Z  ZfW]Z  WX]cfZb\ Y�X bg� xcb� ^bZ Z~�Z VWd Z 	
�� cfZb Z�]_ fWXWh W[WV\ ab�^_ aZ�Zb�VZ h\  WXVbWhgVW�ag�Wxcbd [\ �� b�� cd [\ � � � � � � � � � � uu �c ZX cfZb � X�g�bZ �bZ� cx XW Z
� � � dZVZbX w �_Z Vb��Xd WXXWc� b��aZ cx Z�]_ �c Z Y�X V_�V cx &cYZb $[�XX ��� �c ZX |ud}w �c ZX �[VZb��VZ h ZVYZZ� W��gWb\ �� W��gWb\ X]�� dc Z zX^Z� W�a � f�bW�h[Z VWd Z z g�Wxcbd [\ �� b�� cd [\ XZ[Z]VZ W� V_Z W�VZbf�[|

�
�� � ��} z W� Z�]_ dc Z w �_Z bZXg[VW�a Vc^c[ca\z Y_W]_ YZ ]�[[ � �� Vc^c[ca\z_�X [W�{X c�[\ h ZVYZZ� V_cXZ ^�WbX cx �� �c ZX V_�V YZbZ �h[Z Vc  WX]cfZb Z�]_cV_Zb  gbW�a V_Z  ZfW]Z  WX]cfZb\ ^_�XZ w
�Z chXZbfZ V_�V WV d �\ V�{Z � [c�a VWd Z Vc  WX]cfZb �[[ V_Z �ZWa_hcbX cx� �c Z |Z wa wz c�[\ `�� cx � �c Z �X �ZWa_hcbX _�fZ hZZ�  WX]cfZbZ �xVZb uXcx  ZfW]Z  WX]cfZb\ W� �ZVYcb{X Y WV_ uu �c ZX} w %cYZfZb z � X_cbVZb VWd ZXg� ]ZX xcb  WX]cfZbW�a Z�cga_ �ZWa_hcbX Xc V_�V V_Z bZXg[VW�a �� Vc^c[caWZX�bZ ]c��Z]VZ z Y_W]_ WX V_Z �ZZ Z bZ�gWbZdZ�V xcb chV�W�W�a ]c��Z]VZ X]�V'VZb�ZVX w �_WX WX X_cY� h\ �WagbZ uw� � �Z ]�� ^bcfW Z XV�VWXVW]�[ ag�b��VZZXV_�V V_Z �� Vc^c[caWZX �bZ ]c��Z]VZ W� ]�XZ cx d c Zb�VZ[\  Z�XZ Vc _Z�fW[\ Z�XZ fWXWh W[WV\ ab�^_X ^bcfW Z V_�V V_Z  ZfW]Z  WX]cfZb\ bg�X xcb �V [Z�XV �X w

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

2 3 4 5 6 7 8 9 10

%
 o

f 
co

nn
ec

te
d 

to
po

lo
gi

es

Time (seconds)

 n = 30
 n = 50
 n = 70
 n = 90

 n = 110

� �� � ��� � (" $%+* #' "#$$ "% , �� %#!#�#*� & �& - 	
�� -

�_bZZ �bZ V_Z xZ�VgbZX cx V_Z � [gZVccV_ VZ]_�c[ca\ V_�V YZ _�fZ W Z�VW~Z _�fW�a � XVbc�a Wd^�]V c� V_Z  ZfW]Z  WX]cfZb\  gb�VWc� w �} �_Z �ZZ Vc� c^V |XVc ]_�XVW]} d Z]_��WXd X Vc _�fZ �ZWa_hcbW�a �c ZX W� c^^cXWVZ W��gWb\dc ZX z Xc V_Z\ ]��  WX]cfZb Z�]_ cV_Zb � h} V_Z Wd^cXXWhW[WV\ cx W Z�VWx\ W�aV_Z W��gWbZb z Y_W]_  Zd �� X V_Z ]c�XVbg]VWc� cx � VZd^cb�b\ ^W]c�ZV h ZVYZZ��ZWa_hcbX V_�V  WX]cfZbZ Z�]_ cV_Zb �[bZ� \z �� ]} V_Z cfZb[\ [c�a  gb�VWc�cx V_Z h�]{c� W�VZbf�[ �X XVW^g[�VZ W� V_Z �� X^Z]W~]�VWc�X |�`� ][c ]{ VW]{X} w�� cgb ^Zbxcbd ��]Z Zf�[g�VWc� YZ _�fZ �g��VW~Z V_Z Wd^�]V cx Z�]_ cx V_ZXZxZ�VgbZX c� V_Z ^ Zbxcbd ��]Z cx  ZfW]Z  WX]cfZb\ t��v w �Z chXZbfZ V_�V z h\
�gXV  Z]bZ�XW�a V_Z h�]{c�  gb�VWc� Vc c�Z xcgbV_ cx V_Z f�[gZ X^Z]W~Z h\V_Z XV�� �b z � XWa� W~]��V W�]bZ�XZ cx V_Z �gdhZb cx  WX]cfZbZ �ZWa_hcbXWX �]_WZfZ V_�V [Z� X Vc ]c��Z]VZ Vc^c[caWZX W� [ZXX V_�� � XZ]c� X w �cb
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W�XV��]Z z W� �ZVYcb{X Y WV_ uu �c ZX� h\ x�b V_Z YcbXV ]�XZ W� V_Z XWdg[�VZ X]Z��bWcX� cfZb �� cx � �c Z �X �ZWa_hcbX �bZ  WX]cfZbZ Y WV_ W� u XZ]c� X w�} �_Z Vc^c[ca\ bZXg [VW�a xbcd V_Z  ZfW]Z  WX]cfZb\ ^_�XZ d �\ �cV h Z ��#�� ab�^_ w �_WX fWc [�VZX V_Z �XXgd^VWc� c� Y_W]_ �[[ ^bcVc ]c[X V_�V ^bc'fW Z ]c��Z]VZ X]�VVZb�ZV Y WV_ ^ W]c�ZVX Y WV_ [ZXX V_�� � � � X[�fZX bZ[\w �cbW�XV��]Z z WV d Wa_V �c [c�aZb h Z VbgZ V_�V aWfZ� � �c Z � YWV_ dcbZ V_�� ~fZ�ZWa_hcbX z WV WX ^ cXXWh[Z Vc ~� VYc �dc�a � �X �ZWa_hcbX V_�V �bZ ^_\XW]�[[\�ZWa_hcbX �� _�fZ  WX]cfZbZ Z�]_ cV_Zb w �cb V_Z ^bcVc]c[ Vc ]cbbZ]V[\ Ycb{ z�xVZb V_Z  ZfW]Z  WX]cfZb\ ^_�XZ z WV WX V_ZbZxcbZ �ZZ Z Vc ^ Zbxcbd �� ZeVb�^_�XZ [Z� W�a Vc � ]c�XWXVZ�V {�cY [Z aZ cx Z�]_ �c Z �X �ZWa_hcb_cc w ��XW']�[[\z YZ Y��V V_�V Wx VYc �c ZX _�fZ  WX]cfZbZ � ]cddc� �ZWa_hcb �� �bZ�ZWa_hcbX V_Zd XZ[fZX z V_Z\  WX]cfZb Z�]_ cV_Zb w �_WX ]�� hZ chV�W�Z W� V_Zxc[[cY W�a Y�\w �V V_Z Z� cx �  WX]cfZb\ ^_�XZ �[[ �ZWa_hcbW�a �c ZX V_�V _�fZ WX]cfZbZ Z�]_ cV_Zb Ze]_��aZ V_Z [WXV cx V_Z �c ZX V_Z\ �gXV  WX]cfZbZ w�_WX [WXV Ze]_��aZ ]�� hZ ^Zbxcbd Z h\ ZeZ]gVW�a V_Z �^Z]{W�a� ^bcVc ]c[�X  ZX]bWhZ �hcfZ |�Z]VWc� uw�} �� [Z� X Vc V_Z ]c�XVbg]VWc� �V Z�]_ �c Z �cx � XZV �� cx �[[ �c ZX  WX]cfZbZ h\ �[[ � �X �ZWa_hcbX V_�V �  W �cV  WX]cfZb w��]Z V_Z [WXV Ze]_��aZ WX ~�WX_Z z �c Z � XV�bVX ]c�V�]VW�a V_Z �c ZX W� ��Vc XZZ Y_ZV_Zb V_Z\ �bZ �c ZX Y WV_W� WVX Vb��Xd WXXWc� b��aZ |W wZ wz g� WX]cfZbZ �ZWa_hcbX} w �c V_WX ^gb^cXZ z � �c Z � �[VZb��VZX xcb � ^bZ Z~�Z �dcg�V cxVWd Z hZVYZZ� ^�aZ �� ^�aZ X]�� dc ZX �VVZd^VW�a Vc  WX]cfZb V_Z �c ZX W�WVX �� w � cbZ X^ Z]W~]�[[\z Y_Z� W� ^�aZ dc Z � �VVZd^VX Vc ^�aZ c�Z �xVZb��cV_Zb |bcg� bchW� x�X_Wc�} �[[ V_Z �c ZX W� �� w ��]_ VWd Z VYc �c ZX ��� �  WX]cfZb Z�]_ cV_Zb z V_Z\ bZdcfZ Z�]_ cV_Zb xbcd V_ZWb XZV �� �� ���� Ze]_��aZ V_ZWb [WXVX cx �ZWa_hcbX w �_WX d �\ [Z� Vc �ZY �c ZX xcb � �� 
� Vc hZ �  Z Vc V_ZWb XZVX �� �� �� z W wZ wz Vc �ZY �c ZX Vc ^�aZ w �_Z [Z�aV_cx V_WX ^_�XZ _�X Vc h Z ]�bZxg[[\ ]_cXZ� Xc Vc  WX]cfZb �[[ V_Z �c ZX W� �� V_�V�bZ �]Vg�[[\ W� � �X Vb��Xd WXXWc� b��aZ w
LM� UROU�T �NRO �

�_WX ]_�^VZb  ZX]bWhZ Xc[gVWc�X Vc V_Z ^bch [Zd cx X]�VVZb�ZV xcbd �VWc� z ��dZ[\zVc V_Z ^bch[Zd cx XZVVW�a g^ dg[VW'_c^ �ZVYcb{X cx � [gZVccV_  ZfW]ZX w �c'[gVWc�X xcb V_Z VYc d ��cb ]�XZX cx Y_Z� V_Z  ZfW]ZX �bZ �[[ W� Z�]_ cV_ZbVb��Xd WXXWc� b��aZ �� W� V_Z dcbZ aZ�Zb�[ ]�XZ cx dg[VW'_c^ Vc^c[caWZX _�fZh ZZ� W[[gXVb�VZ w �Yc �^^bc�]_ZX xcb aZ�Zb�VW�a ]c��Z]VZ X]�VVZb�ZVX Y_cXZ^W]c�ZVX _�fZ �c dcbZ V_�� XZfZ� X[�fZX xcb dg[VW'_c^ �ZVYcb{X _�fZ h ZZ�W[[gXVb�VZ W�  ZV�W[X w �hXZbf�VWc�X �� ]cddZ�VX �bZ ~��[[\ aWfZ� V_�V  Z'X]bWh Z Xcd Z cx V_Z ]c�]Zb�X V_�V �bWXZ Y_W[Z Wd^[Zd Z�VW�a X]�VVZb�ZV xcbd �VWc�^bcVc]c[X h\ xc[[cY W�a V_Z ]gbbZ�V X^Z]W~]�VWc�X |fZbXWc� uwu} w
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�_Z �gV_cbX Y WX_ Vc V_��{ $�b[� ��hW��� $_W�XXZbW�W z �d bW]_ $_[�dV�] z �b��]ZX]�$gcdc z ��hbWZ[Z � �dhbW�W �� �f�� �Vc �dZ�cfW] xcb f�[g�h[Z ]cddZ�VX �� gXZxg[  WX]g XXWc�X c� V_Z Vc^ W]X cx V_WX ]_�^VZb w
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uw � w � Z[[ZbZb z % w'� w � �caZ[ z �� � w'� w �VZW�hZba z �� ]cddg�W]�VWc� a�VZY�\xcb W�xb�Vbg]VgbZ W� Z^ Z� Z�V `� Y WbZ[ZXX �]]ZXX z� ���� �lnnopqmirqlps
� i i� qp�z fc[ w ` z �c w � z ^^ w u��� u� uz � �b]_ �� w

� w _VV^ �yyYYY wh [gZVccV_ w]cd z �� �mq� mirqlp l� rk �  �o �rllrk ��sr�n 	 
l��on � �	 �l��z �ZbXWc� uwuz �Zhbg�b\ �� � uw
� w � w � w $[�b{ z $ w � w $c[hgb� z �� � w � w �c_�Xc� z �#�WV  WX{ ab�^_X z�

� qsm��r� � irk �n irqmsz fc[ w �� z ^^ w u��� u�� z u�� w
` w � w � W{ [ cX z � w ! �]� z � w �gb��\W z � w ��[{ c z �� &w �c_��XXc� z �&Zbxcb'd ��]Z �X^Z]VX cx � [gZVccV_ X]�VVZb�ZV xcbd�VWc� z� W� � �lm��jqps l� � ��

� l�q� lm ���� z �cXVc� z �� z �gagXV uu � w
� w &w �_�aY�V �� � w &w !�c z ��� V_Z ]_�b�]VZbW��VWc� cx � [gZVccV_ X]�V'VZb�ZV Vc^c[caWZX z�_VV^ �yyYYY wY W�[�h wbgVaZbX wZ g y �̂b�fW�yh[gZVccV_yW� Ze w_Vd [ z � w
� w ! w �gZbW� z � w � Wd z �� � w ��b{�b z �� [gZVccV_ VZ]_�c[ca\ � � Z\ ]_�[[Z�aZX�� W�WVW�[ bZXZ�b]_ z� W� � �lm��jqp s l� rk � ��� �lp� ���pm� lp � �r� l��sipj � qsr�q�or�j ��sr�ns	 ��� � ���� z ��� ��Vc�Wc z �� z ���g�b\ ���� u�� w
� w � w $gcdc �� � w � Z[c W� z �� aZ�Zb�[ d ZV_c c[ca\ �� {Z\ dZVbW]X xcbX]�VVZb�ZV xcbd �VWc� W� � [gZVccV_ z� W� � �lm��jqp s l� ���� � �l��mln

���� z ��W^ ZW z ��WY�� z u�� �u �cfZdhZb �� w
� w � w ��[c�W WX z &w �_�aY�V z " w ��XXWg [�X z �� ! w "�� �WbZ z �� WXVbWhgVZ Vc^c[ca\ ]c�XVbg]VWc� cx �[gZVccV_ ^ZbXc��[ �bZ� �ZVYcb{X z� W� � �lm��j�qp s l� rk � ���� �p� lmln ����z ��]_cb�aZ z �� z �^bW[ ��� �� � uz ^^ wu���� u��� w
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