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pqgc±cnl^Ggc^oY{dl^Ga�twv5|}a9]_^Gnlac^o]l]�^o]�¶ctin¸�u^Gg*v�zZn§]¸^³]�zZacd_`w^£WZ��Üctw]�twa9hi^Gacg*^�g*^o]¸]_b{Y�^GY{^o` Ë]�n_Wiacb{dl`�¶3tiacgc^oYæÜÌd_ti��]´`iWZ�u�×~ca*b{`Mtw]�beWZa��u^GY{Ye^G�ç±;WZnlsZ^Gnl^�WZs�Wwè=^oa9]_Y{besZ^���[EacgcbesZ¶c^ Ëgc^Gn � �q^o]_]_^iÜ9`iWi�×±cb{a*^Gn_^³]¬�u^GguzZsZ^³]ßtiaÌhZ^Ga*gc^GYed_^QtMv��uWZ±cb{Ye^¸^Ga*¶c^Ggc^onGÜ9d�éwd_WZ�ê�uWZ±cbeY Ë]�^GYe^ov�WZa*^GnHWZs�VÝ� ®�ë ^Gnl^iÜÌ¶3tinHd§]}[En_`i^³]´±;^o¶cW.hZ^o]Ýv�WZnÉ��^³]�WEgc^GnÉ]_b{Y?d_b{`9`w^GnHb{g*^GaÌ]�b\�3¯G^on_b{a*stwvÉ±*n_~csZ^on_^�m3é�|}aÌ]�^Gnlac^o]l]�^³] �
��b{sZb\]ÀtiYe^�dlb{sZactw]�~cnl^Gn�d_mcbeY{Y{^on�^oa ��^osZ^o]�dl]_WZn×n_WiY{Y{^ÆbßWZm*v�[EY{gc^oY{dl^GaÙtwv�gc^³]_]_^�±;^o¶cW.h ���^GaÔ��tw]_^G��tw]�bed_`w^×]�^GWin_bH^Gn�b{`9`w^uaÌ[iÜ5�u^GaãgcbesZbe]�tiY{^�d_b{sia3tw]�~*n_^Gn�¶3twn�Y{·¸acsZ^�hw·¸n_^³]v�WZn_±�^G¶cWiY{g*]uY{~*`E`w^Ggc^wÜÝmcn_WZm*n_b{^³]À·¸nl^�d§[?d§]�^o��^on�dlWZ�ìv � ^o`9d � ¶cWZ�u^ Ë ±ctiac`9b{acs � ��^Ga*ac^n�timcm�WZn§]�v�WZ`9~cd_^on_^Gn�dlm;^o¯Gb{^oYe]�m3é�gcbesZbe]�tiY{^qd_besZa3tw]_~cn_^on¸m3é�n_^od_d_Wi~cn_¯o^G±�^GsZn_·¸acd_^ogc^×^Ga Ë¶c^Ggc^on �
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Í ·¸nlhw·¸nl^Gacgc^�n�tim*m;WZn§]�WZ��¶ctiacgcYe^GnQd_ti�uv�~*acgcd_��·¸d_dlb{sZ^ Ë ÜK��tw]�^o��tM]�b{dl`i^�WZs�b{�umcYe^ Ë��^oa9]_^Gnlb{acsZdl��·¸dld_besZ^¸tidlm;^o`Ì]�^GnÉtwv3gcbesZbe]�tiY{^Hdlb{sZactw]�~cnl^GnoÜw�u^Gg�v�WZ`9~cdÉm3éqn_^Gdld_WZ~*n_¯G^o±;^ ËsZn�·¸acdl^Ggc^�^oac¶c^ogc^Gn � áqtwmcm;Winl]�^oa×gcWZ`9~c�u^GaÌ]_^Gn_^onÉ]�beY{Yeb{sZ^H~cg?h?be`9Y{b{a*sZ^Ga�twv@^Ga�`wWZ��m*Y{^o]b{a*v�n_tidl]_n_~c`Ì]�~*nr�u^Gg�`9Y{be^GaÌ]�WZsÆd_^onlhi^Gn �
µ v�]_^Gn£beacgcY{^ogcacbeacsZ^GaïbXgc^o]£v�ziY{sZ^oacgc^×`Mtimcb\]�^oYÉsZ^oacac^G�usÌéinqh?bÉby`Mtimcbe]_^GY � gc^�~c�ub{g Ëgc^GYe±3tin_^�v�WZn_gc^oY{^�hi^GgðgcbesZbe]�tiY{^�d_besZa3tw]_~cn_^on � Êq^Gnl^ov�]_^Gn�v�WZn§]À·¸YeY{^GnrhEbÉWZ�ñgc^�m�WZY{b\]�b{dl`i^W,hi^Gn§hZ^kjl^oY{dl^GnGÜ?gc^Gnß¶3tinHhw·¸n_^³]¸s�jlWZnl]´WZ�u`9n_b{a*s�g*b{sZb\]ÀtiYe^¸d_besZa3tw]_~cn_^onGÜ9WZs�d_Y{~?]_]�^oY{besi]Hd_^on
h?bEm3é�gc^�jl~cn_begcb{dl`i^Ýv�WZn_¶cWiY{g�Ü�¶*^Gn_~*acgc^GnXgc^Ga�aÌ[Z^¬YeW.h?sibehEacb{a*srWi��gcb{sZb\]ÀtiYe^yd_besZa3tw]_~cn_^on �
²�twmcbe]_^GY ¥ sZ^oacac^o��sÌéwnHgc^¸]�^o`Ea*b{d_`w^qW.hi^Gnlhi^kjl^oY{d_^onGÜÌhEbcd_`MtiY3besZ^Ga*ac^G��Üwv�zZnXh?b3m*n�ti`Ì]�bed_``wtwaãbe��m*Y{^G�u^GaÌ]_^Gn_^�gcb{sibe]ÀtwY{^�d_b{sia3tw]�~*n_^Gn �;Å byYò·¸sZsi^Gn�hw·¸si]�m3é�tM]Qv�WZn_`9Y{tin_^×Wimc±Ì[?s Ëacb{acsi^GaÆtwv�d_^oYehi^�dl]�nl~c`Ì]�~cnl^GauWZs£�uWi]�b\hZ^Gnl^GnÉhiWZn_^odyhwtiY{s£tMv�]_^G`9acWZYeWZsZb?WZsQ��tw]�^o��tw]_b{` �
|�`wtwmcbe]_^GY © dl^Gn�hEbXbeacgcY{^ogcacbeacsZdlhEbedl]rm3éÆ~cg*hwtiY{sw]�^�gc^GYe^�twvÉgc^Ga���tw]_^G��tw]�bed_`w^�sin_~cm Ëm;^³]�^GWin_bæÜEv�WZn¸^³v�]�^Gn§v�zZY{si^Gacgc^Qtw]¸sZ^oacac^o��sÌé×��tw]_^G��tw]�be`E`w^Ga�±ctis�gcb{sibe]ÀtwY{^rd_b{sia3tw]�~*n_^Gn±3tid_^on_^³]�m3é�^oY{Y{bem*]�bed_`w^Q`9~cnlhi^Gn �
²�twmcbe]_^GY   gcWZ`9~c�u^GaÌ]_^Gn_^onQgc^oaïtimcmcYeb{`Mtw]_b{WZa�Ü?h?b5¶3tinq~cg*hEb{`9Ye^o]rv�WZn�tM]Qgc^o��WZa*dl]�nl^Gnl^gc^�±�^G¶ctiacgcYe^Ggc^�±�^GsZnl^G±�^Gn �cÅ bK±;^od_`9n_b\hZ^onqgc^£hwtiYescÜ*hEbKY{zZ±�^Ga*gc^�¶3tin¸v�WZnl^o]ÀtwsZ^o]rb�~cg Ëh?be`9Y{b{a*sZd_mcnlW?¯o^Gdld_^GaÆWZs�gc^Gnl^GdÝ±;^³]}[Egcacb{a*sQv�WZnytim*mcY{be`wtM]�b{Wiac^Gacd5^Ga*gc^GYeb{sZ^¸~*g*v�WZn_�uacbeacs �
µ a*gc^GYeb{s�v�WZ`9~cd_^on_^onrhEbKm3é�acWZsiY{^QhEb{si]_b{sZ^q]�^G`9acbed_`w^�gc^³]ÀtiYójl^Gn �
Êq^Gnl^ov�]_^Gn�d�tw��Ye^Gn�hEbQWim7m3éôgc^ïW.hZ^oaca3·¬hEaÌ]�^4`Mtim*be]�Ye^GnoÜ´Wis m;^on_d_m�^G`Ì]_behZ^on_^on�hiWZn_^odtin_±�^kjlgc^ �3Å bKd_^on�m3é*Ü3¶Ìhwtig�g*^o]r^Gn�Ye[E`9`i^ogc^GdqWZdrtw]rsZ^Ga*ac^G�Æv�zZn_^wÜ3WZsÆ¶ÌhZWZnlg3tia�hiWZn_^odmcn_WMjl^o`Ì]�dl^Gac^on_^�`wtwa�hEbegc^Gnl^ov�zZnl^Gd �
°¸tisZ^on_dl]£v�Win_^o�cacgc^Gd�tim*m;^oacgcb{¯o^Gd�b{a*gc^G¶cWiY{gc^oacgc^�õUöM÷�öMø�ù³ú{ùÀûMü0ý�öMþ3ÿ��ÀûÌù��³ÿ��iþ��iü��Eý�ù³ý³Ü
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^Ga�W,hi^Gnld_b{sw]qW.hi^Gn�xZt.hwti`9Y{tid_dl^Gn�WZsÆ^Gacg*^GY{besi]�`9b{Yegc^G`wW?g*^Ga�]�b{Y;hZWZnl^GdrtimcmcYeb{`Mtw]_b{WZa �
Å b¸twaE±�^ovOtwY{^GnoÜÉtM]×`Mtimcb\]�Y{^on_ac^ub¬n_timcm�WZnl]_^GaôY{·¸d_^od�bßW.hZ^oaca3·¬hEaÌ]�^�n�·¸`9`i^³v�zZY{si^ � �3WZnYò·¸d_^on_^���^og�d�·¸nlY{bes�bea9]_^Gnl^Gd_dl^×bU^Gac`w^GY\]�^×^o��ac^onGÜ@^Gnqgc^o]qgcWZs��×~cYeb{si]rtw]qg*[E`9`i^�ac^ogb5g*^�n_^oYòtw]_^Gnl^Ggc^�twv�d_a*be]rWZsuYò·¸d_^�gc^o�ñd_·¸n_dl`EbeYe] � ��^o]l]�^�v�Win_~cgcd_·¬]_]_^Gn�g*WZs�^³]�sin_~cacg ËYò·¸sZsZ^oacgc^�`i^oacgcdl`wtw±�]�beY�^G�uac^³]�Ü3¶c^on_~cacg*^Gnrd_m�^G¯Gbe^GY\]�]�^Gnl��beacWZYeWZsZb{^oa �
¾5·¸dl^Gnl^Gacd�v�WZn_~cg*d�·¬]�a*b{acsZ^on�tiaÌ]Àtisi^Gd�tw]�WZ�ÆvOtw]_]_^âv�WZn_d§]Àéi^oY{dl^âv�WZn�sZn_~*acgcYò·¸sisZ^Gacg*^]ÀtiY\]�^GWin_^o]_b{dl`i^�±�^GsZnl^G±�^GnGÜÉ^G`9d_^o��m�^GY\h?bedÆWZmca3éi^³]�hZ^og�tw]�v�zZY{sZ^�^o]Æ~cacb\hZ^on_d_b\]�^³]�dlvOtwsãb`iWEgcacb{a*sZdl]_^GWZnlbæÜ3tiYesZ^G±*n�t×^GYeY{^on�`En§[Em*]�WZsin�tw� �
áqtim*m;WZn§]�^oa�^onr±ctid_^on_^o]qm3éÆ^o]qVXWiYe[9]�^o`Ea*b{d_`�f�b{g*]lhZ^kjldlmcn_W,jl^G`Ì]Qm3é�|}acd§]�b\]�~*]�v�WZnqf�t Ë]�^G��tw]_b{`um3éÆ�Qtiac��tin_`9d��5^G`9acb{dl`i^�pqacb\hZ^on_d_b\]�^³]�Üc~ca*gc^Gn�hZ^}jlY{^ogcacb{a*s�tMvHxizZnla�f�zZY{Ye^Gn
xi^Gacdl^Ga � ��b{Y�n_timcm�WZnl]_^Ga�^Gn�`9aÌ[9]_]�^³]�^oa�¶,jl^G�u��^od_b{g*^£m3éÆtigcn_^od_dl^Ga
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f�tinl]_b{a�Êqti��twaca xi^Gd_m�^Gn�ÁE]_W?¯À¶cWiY{�ÖV5^Ggc^on_dl^Ga
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#%$ þ'&�öMý ýÀù³üOþ3ÿ�þ��(�³ø)�iþ�*'�³ÿ+*�*Eù³ý�ÿ�,-�(�³üOý.��/�õ0�1& ü324�i÷.þ456*��724�iþ"ø-84*Eù³ý�ù³þ9�Eö:*<;³ù.=ûÌù³þ�*iü?>0@A�iø�ü%�iú{ù³þB&C�iú�*Eù³ýD/4EF�MûMüOÿæùÀû�84;.5¬öG�)2��EþH�iþ�;³ù3&C�iú{ù³ýI24�iø-5J�iüK�.ù�þML´ý ø�ù³ý�ù�/4Eù³þN;³ùO�³ü}ù³ø�ü��MûMü0ÿæùO5Qø�ù³þ�ý�E�*Eù³ýP24�iø üOÿ�ú��iüQ24�iþ�**ú{ù)2��?ý üOÿ��iü?>�RXöMý ý�ù³ü0þ3ÿ�þ��(�³ø)�iþ�*Eù³þü?���Eù³ýS23ù³þ�*EùO��ý�E�*�üOÿ�úßù3& ü}ù³ý³ý�ù³üOþ3ÿ�þ��(5QöG�F��Eiý-�³üOýG�Mû��-23ù³þôü0ÿ�ú¬ù³þÒöUTQù³þ3ü0ú ÿ��WV þ3ükù³ý þ=ù³ü+=ükù³ý ø�ÿ�þ��iú�>YX6�iþãú{öG���Eù³ý�ÿ�þ�*�/4E)R5öMþ�*(�:;Z8Eý[�.ù³þ4�I21\�ù³ø�ø�ùO�³ÿ+*Eù]&�öMý-�iü^�.ù�þML´ý ø�ù³ý�ù�/4E
�MûMü0ÿæù³ý þ=ù:>_X6�iþN;³ùO�³ú`�Eü0ü}ù³ýa�³ÿ��)&�öMýb�iüQû�84;³ùâù³üB�iþ3ü%�iú��MûMüOÿæù³ý�öG�ãÿ�þ�*iü%�(�³ükù³ý'*Eù³ü%�iú \�ù³ý
öMøc24�iþ�**ú{ù³þ�>dV þ�*Eù³þe24�iþ�**ú{ù³þ'�Eù³þ3þ=ù³ø�&[8EýÀùO�O5^;Gú ÿ�÷iù³ýf24�iþg;³ùG*iüröMøh�iü¸ÿ�þ�*(��L´üOü}ù��³ÿ�ü
@@ø)�iý³üjik�iý�*ïÿ�ü}ù³ý ø�ÿ�þ��iú{ù³þ�>DX6�iþ�ÿ�þ�*(��L´üOü}ù³ýuûÌöMý ükù³ü�öG�ðÿ�þ�*iü?�(�³ü}ù³ý)�³ÿ�þmlKVOnI=æûÌö:*Eù:>
,�öMý³ü�ù3& ü}ù³ý-;³ùÀûMý[L�& ü}ùO�Q24�iþ�**ú{ù³þÔöG�j24�iþ'��Eiý6�4*�üOÿ�úM�³ÿ�ü�oJpW>q>q> #
« hi^Gacd§]Àéi^oacgc^×^onq^³]q]�·¸ac`Ì]Q�u^Ga�b{`9`i^�~cn_^GtiY{bedl]_b{d_`�^G`9d_^o��m�^GY � �@WinqtM]qg*^Gacac^�d_b\]�~3t Ë]�b{Wia�`Mtia�±cYebehi^£^Ga�nl^�tiYebe]_^o]�Ü?^Gn�gc^on�^Ga�n�·¸`9`i^�`En_t�h�]�beY�`iWZ�u�×~ca*b{`Mtw]�beWZac^oa���^oY{Y{^o�v�WZn_nl^o]�a*b{acsZdl��twacgc^Ga�WZs�v�WZa*gcd_±�zZn_dl^Ga �
�@Win�gc^o]uv�zZn_d§]Æd_`MtiY�±�^GsZsi^�mctinl]_^Gn�hw·¸n_^�d_b{`9nl^�mcéð¶*b{a3tia*gc^Gacdub{g*^GaÌ]�b\]�^o] � �3WZn�gc^³]tiacgc^³]�d_`MtiY;±;^osZsZ^�mctinl]_^Gn¸¶3t�hi^Qd_be`E`w^Gnl¶c^Gg�v�WZnoÜ*tw]¬b{acsi^Ga�¶3twn�·¸acgcnl^o]�b�gc^Gnl^Gd�`wWZ� Ë�×~cacbe`wtM]�b{Wia�~cacg*^Gnlhi^kjld � �@Win�gc^³]Q]�nl^GgMjl^���é�beacsZ^GaðtMvÝm3tinl]_^Gnlac^×d_^oac^Gnl^Æ¶3t�hZ^��×~ ËY{b{si¶c^Gg�v�WZn�tw]�ac·¸si]�^wÜ@tw]�¶3tiacg*Y{^Ga�¶3tin¸v�~*acgc^o]rd§]�^Gg �
��b{dld_^�]�n_^£`9n_t.h�`Mtia�tiYeY{^QWim*v�[EY{gc^od�hi^Gg�tiaÌhZ^oacgc^GYed_^�twvÉg*b{sZb\]ÀtiYe^qdlb{sZa3tM]�~cnl^GnGÜ3Wis�±;^ Ëd_`9n_b\hZ^GYed_^oa�twv�g*^o]_]_^�WZs�gc^rWZ�u`Enlb{acsiY{b{sisZ^Gacg*^¸mcn_Wi±cY{^o��d§]�b{YeY{beacsZ^Gn5^Gn´`i^on_ac^oa�b@gc^Ga*ac^n�timcm�WZn§] �
µ ]r¯o^GaÌ]�n_tiYe]�twd_m�^G`Ì]rb=hZWZnl^Gdr^G`9d_^o��m�^GYK^onGÜ3tM]�¶3tiacgcYe^Ga�`Mtia�sZ^Ga*ac^G�Æv�zZn_^od�~3twv�¶3·¸a ËsZb{si]�twvkÜU¶ÌhZWZn�v�WZn_nl^o]�a*b{acsZdl��twacgc^Ga4±;^³�3acgc^on�d_bes � Ê�tiaô^on�d_éiY{^ogc^Gd×be`9`i^�tMv�¶3·¸acsZbestwvXtw]¸hw·¸n_^Q¶,jl^G�u��^Qmcé�d_b\]�`iWZaÌ]_WZn¸hZ^og�dlb{a�d§]Àtw]_b{WZac·¸n_^£V´Â�Üc�u^Ga�¶3twa�`wtwa�~cg*v�zZnl^¶3tiacgcYe^Ga�h?b{t�^oac¶ÌhZ^Gn�¯GWZ�umc~*]_^Gnr��^og�|}aÌ]�^on_ac^³]ÀtigcsZtiacs � ��^Ga*ac^�~3tMv�¶3·¸acsZbesZ¶c^Gg�b{a Ëgc^G±3·¸nl^Gnr^o]�`9n�t�h�Wi�¿�uWZ±cb{Yebe]_^o]�Ü9g*hEd � tw]�¶3tia�dl`wtwYK`E~*acac^�b{gc^oaÌ]�be�c¯G^Gnl^£d_besuW.hi^Gnlv�Win
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�@Wiacgcd_±�zZnld_^Ga=Ü3~3tiacdl^o]�¶ÌhEb{Y{`w^Ga�V´Â ¶ctia�d_b{g*gc^Gn¸hi^Gg � Êqtia�d_`MtiYKtwYe]�d_é×`9~cacac^�WZmc±�^ Ëhitwn_^�±�^ohEb{dl^o]Ýv�WZnydlb{a�b{g*^GaÌ]�b\]�^o]ym3éQv � ^o`Ed � d_beau�uWZ±cbeYe]_^GY{^³v�WZa�Ü.^oa�VÝ� ® ^GY{Ye^GnX^o]ßÁ?��tinl]Â¸tin_g�Ü3^oac¶c^ogc^Gnrd_WZ�Èh?bK~*acgc^GnrÞo]�±�^o]_^GsZa*^Gn�ýÀùO�O�.ö(�Eý[rÀù:;³ù%�iý[L´þ4�.ùG*Eù�ù³þ423ùG*Eù³ý �
® aÌhZ^oacgc^GYed_^oa"tMv�gc^�nl^Gdld_WZ~cnl¯G^o±;^osZn�·¸acdl^Ggc^�^oac¶c^ogc^Gn�]_b{YHWZm*±;^³hitwn_b{a*sâtwv¬±;^³h?bed�v�WZnb{gc^oa9]_be]_^o]ub{acg*^G±3·¸nl^GnÆacWZsZYe^�éi±�^Ga9±3tinl^�v�WZnlgc^GYe^�v�WZn×v�WZn_nl^o]_acb{acsid_��tiacgc^oa � Ê�tiaÙhEb{Yb{`9`i^�Yò·¸a*sZ^Gnl^Qhi·¸nl^�±c~cacgc^³]qtwvÉÞoa�V´Â�Ü3¶ÌhZWinrg*^Gn�^Gn�beacdl]�tiY{Ye^Gn_^³]¸dlWiv�] s¸twn_^£v�n�t�¶3tia*d±3tiac` � Ê�tia"`wtwa"acz,jl^Gd��u^Gg"tw]���^og*]ÀtwsZ^�^o]�Á?��twnl]�Â¸tin_g"��^og"±�^ohEbed_^o]uv�WZnÆd_beab{gc^oa9]_be]_^o] �
��^Gd§hi·¸nln_^Q�u^Gg?v�zZn_^on¬tiaÌhi^Gacgc^oY{dl^Ga�twv5ÁE��tin§]¬Â¸tin_g ë ^o]ßacWZsiY{^�~cg*v�WZnlgcn_beacsZ^onßb@b{�umcYe^ Ë��^oa9]_^Gnlb{acsZd§vOtid_^oa � á�^Gd_dlWZ~cnl¯G^G±�^Gsin�·¸acdl^Ggc^q^Gac¶c^ogc^GnÝ^onHbcd�tisi^GacdÝa3tw]_~cny±�^GsZn_·¸acd_^ogc^bÉv�WZn_¶*WZY{g�]_b{Y5dl]�tw]�beWZa3·¸n_^×VßÂ ë ^GnoÜ�WZs�gc^³]_]_^�±;^³]}[?g*^GnGÜUtM]Q��tiaïsZn_~*acgcb{sw]Qd_`MtiYÉW,hi^Gn ËhZ^kjl^wÜX¶ÌhEb{Ye`i^oaÔmcnlWZsZn_ti���u^Gnlb{acsidl]�^o`9acb{`���twaðhEbeYÝtiaÌhZ^Ga*gc^iÜ5¶Ìh?beY{`w^�twY{sZWZnlbe]_��^on�gc^ond_`MtiYKb{�umcYe^G�u^GaÌ]�^on_^Gd�Wis�¶9hEbeY{`i^oa���tw]_^G��tw]�bed_`Æ]�^G`9acWiY{WZsZb0Ü*gc^on�d_`MtiYKYeb{sZsZ^q]�b{Y;sZn_~*acgv�WZn�timcmcYeb{`Mtw]_b{WZac^oa �
Å bXtin_±�^kjlgc^onq~*g*v�n�tÆv�zZY{sZ^oacgc^���éwY{d�·¬]_acb{a*s �*Å bKhEb{YUsZ^oacac^o��sÌéÆv�WZn_g*^GY{^�WZsu~cY{^o��m�^Gnv�WZn�±*n_~csZ^on_ac^�twv¬gcb{sZb\]ÀtiYe^×d_besZa3tw]_~cn_^on �KÅ bHhEb{YHsi^Gacac^o��sZé�gc^ub{acg*Y{^Gg*^Gacgc^uW.hZ^onlhZ^}j Ë^GY{dl^GnoÜ¬gc^on�Y{besZsZ^GnÆv�WZnl~cg�v�WZn�^Ga7b{�umcYe^G�u^GaÌ]�^on_b{a*s4twv�g*b{sZb\]ÀtiYe^�dlb{sZactw]�~cnl^Gn �´Å bqhEb{Ytia3tiY\[?dl^Gnl^�g*^Ga���tw]_^G��tw]�bed_`w^Q]�^GWin_b�WZsub{�umcYe^G�u^GaÌ]�^on_^Qgc^oa�b=mcn�ti`9dlb{d �
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Å bHsZb\hZ^Gn�bHgc^³]_]_^u`Mtim*be]�^oYy^o]�W.hZ^on_±cYeb{`âW.hi^Gn�gcb{sibe]ÀtwY{^�dlb{sZactw]�~cnl^Gn£WZs�gc^�v�WZnld_`i^oY{Yeb{sZ^v�WZn_~cg*d�·¬]�a*b{acsZ^onGÜ9`9n�t�h�WZs�v�WZn§hZ^GaÌ]_acb{acsi^GnH]�beY*]�^o`Ea*WZY{WZsib{^Ga �iÅ b3±�^GY\[?dl^Gn´gc^�~c�ub{gcgc^oY Ë±3tin_^�v�WZn_g*^GY{^�hZ^ogïb{acg*v�zin_d_^oYÉtMvHgcb{sibe]ÀtwY{^£d_besZa3tw]_~cn_^onqWis�±;^od_`9n_b\hZ^onQgc^�W.hi^Gn_Win_gcac^ogc^W,hi^Gn§hZ^kjl^oY{dl^GnGÜwgc^GnUYeb{sZsZ^on=]�beYZsZnl~cacg�v�WZnKW.hZ^Gnl¶cW.hZ^ogc^o]ÝtM]Xmcéw]À·¸ac`w^¬tM]Xbeacg*v�zZnl^Hgcb{sibe]ÀtwY{^d_b{sia3tw]�~*n_^Gn � Á?Ye~*]_]_^GYeb{si]qsZ^Ga*ac^G�usÌéinrh?bÉacWZsZYe^×twvÝgc^qjl~*n_b{g*b{d_`w^�tidlm;^o`9]_^GnoÜ�¶c^Gnl~cacgc^ongc^Ga�a9[i^�YeW.h?sibehEacb{a*s×m3éÆWZ��n_éigc^³] �

uavCw xzy�{}|F~.��~.�B|by��
µ a�gcb{sZb\]ÀtiY;d_besZa3tw]_~cn�^Gnr^Ga�g*b{sZb\]ÀtiYK·¸`ÌhEbehwtiYe^GaÌ]r]�b{Y=gc^GaïtwY{�ub{acgc^oY{besZ^�¶3éwacgcd_`9nl^ohEac^~cacgc^on_d_`9nlbev�] �Éµ a gcb{sZb\]ÀtiYÝdlb{sZa3tM]�~cn�^Gn×~*acb{`Ì]×`9aÌ[9]_]_^o]�]�beYßÞoa m;^on_dlWZa�ÜÉWisâ`Mtiaô`9~casZ^Gac^on_^on_^Gd�twv¸a*^o]�Wim4gc^oacac^�m�^Gnld_WZa � �q^Gn_~*gcW.hZ^Gn�`wtwaÔ��tiaã~cgãv�n_t�^oa4gcbesZbe]�tiYÉdlb{s Ëa3tw]�~*n�±�^Gdl]_^G�u��^�b{g*^GaÌ]�b\]�^o]_^GaïtMvH~cacgc^on_dl`Enlbehi^Gn_^oa�Ü�WZs�·¸acgcnlb{acsZ^onqb5gc^³]Qd_besZac^on_^Gg*^gcWZ`9~c�u^GaÌ]r`wtwa�WZm�g3tisi^Gd �
��^£b{a*v�Win_��tw]�beWZac^GnoÜ9gc^Gn¸±*n_~csZ^od¸]�beY�hi^Gn_b\�3¯G^on_beacsutwvU^Ga�d_besZa3tw]_~cnGÜE±�^Ga3·¬hEac^odÆù³ü�rÀù³ý1=ü0ÿ �yû��iü � Â¬^Gn§]�be�c`wtM]�^Gn�~cg*dl]�^ogc^Gd�WZs�tigc�ub{acbedl]�nl^Gnl^Gd�twvß^o]jn�8��iú{ùOrÀù³þ3ü}ù³ý�� ��Å byhi^Gacg*^Gn]�b{Ye±3tisZ^q]�b{Y=gc^o]l]�^�b�`Mtimcb\]�^GY ¥c�
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uavG½ ¾a�f�K¿Fy�À.yÂÁSy_¿ ¿F~CÃ�~1�YÄ�À.y Å�~.ÃB|'Ä6�YÆW�­y��
��^Gny^onÉà3^on_^¬v�WZnlgc^GYe^ßv�WZnl±c~cacg*^o]y�u^Gg�±cn_~csi^GaÆtwv@gcbesZbe]�tiY{^Ýdlb{sZa3tM]�~cnl^GnUv�n_^G�Æv�WZn5¶3éiacg Ëd_`9n_^³h?a*^¸d_besZa3tw]_~cn_^on � �3WZn_g*^GY{^oac^HWZ�ÆvOtw]_]_^GnK^oa�^oè;^G`Ì]_behEb{dl^Gn_beacsqtwvctwn_±�^kjlgcdlsÌtiacsZ^´bÌgc^³]Wiè=^oaÌ]�Y{besZ^�WZs�bÉm*n_behwtw]_^�hEben_`9d_WZ�u¶c^ogc^GnoÜ=d_be`9`i^Gn£begc^GaÌ]_be�3`Mtw]_b{WZa�twvÝ`izi±;^onQWZs�d_·¸Y{sZ^onhZ^Gg�^GYe^G`Ì]�nlWZacb{dl`�¶3tia*gc^GY0Ücd_be`Enlb{acsutwvX`iWi���×~*acb{`Mtw]_b{WZa�be��^oY{Ye^G� ±;Win_sZ^on_ac^wÜ3^o]�¯ �
µ aðd§]�WZnQg*^GYHtwvßtinl±;^}jlgc^o]QbHti��]_^GnGÜ;`iWZ�u�×~ca*^GnQWZs�m*n_behwtw]_^�hEb{nl`9d_WZ�u¶c^Gg*^GnGÜ=±;^odl]Àéwnb�¶3éia*g*]�^on_b{a*s twv�`iWZ�u�×~ca*b{`Mtw]�beWZaÒWZsôW.hZ^onlv�zZnld_^GYQtwv�m3timcben_^Gn���^oY{Ye^G�ìv�WZnld_`i^oY{Yeb{sZ^m3tinl]_^Gn �*µ a�Yòtwacs�n_·¸`9`i^�twvKg*b{d_dl^Qtinl±;^}jlgcd_sZtiacsZ^q`wtwa�^oè;^G`Ì]�b\hEb{d_^on_^od¸^GYeY{^GnÝ¶c^oYe]¬W,hi^Gn Ëà3z?g*b{sZsZzin_^Gd�hZ^ogÙb{acg*v�zin_d_^oY´twv�gcb{sibe]ÀtwY{^�d_besZa3tw]_~cn_^on � ¾Utiacsi]�gc^�à3^odl]_^�gcWZ`9~c�u^GaÌ]�^on�3acgc^od�tiYeY{^on_^Gg*^�YòtwsZn_^³]�m3é�gcb{sibe]ÀtwY@v�Win_�¿Wis�gcb{sZb\]ÀtiYe^qdlb{sZactw]�~cnl^Gn�sZzin¸gc^o]���~cY{besi]�tw]±;^o¶3tiacgcYe^�gcb{dld_^�g*WZ`9~c��^oaÌ]�^GnÆ�u^Gg d_ti���u^�dlb{`9`i^on_¶c^og"dlWZ� v�[Edlb{d_`w^�gcWZ`9~c�u^GaÌ]�^onWZsÆd�ti��]_b{gcbes×v�n_besZbehi^QzZ`iWiacWZ�ub{d_`�`iWZd§]�±3twn_^�n_^Gdld_WZ~*n_¯G^on �
�@WinÉ±�WZn_sZ^on_ac^ß^GnXgc^GnyWisZd�éqv�Win_gc^oY{^ÝhZ^Gg�~*gc±cn_^og*]H±cnl~cs�twv3g*b{sZb\]ÀtiYe^Hd_b{sia3tw]�~*n_^Gn � |Ug3tws]�b{Ye±Ì[?g*^GnÝ��twacsZ^�Wiè;^GaÌ]�Yeb{sZ^¬��[Eacgcb{si¶c^Ggc^onÝb{a*v�WZnl��tM]�b{Wia�hEbòt£gc^on_^Gd´¶Mjl^o���u^Gdlb{gc^onHm3é|}a9]_^Gnlac^o]l]�^o]GÜi�u^Ga�gc^Gn5^GnXd�j_·¸Y{g*^GaÌ]X]�tiY{^ÝWZ�(gc^o¯Gbegc^Gnl^o]5]�W.hZ^}jld_`iWi���×~*acb{`Mtw]_b{WZa � f�^Gggcb{sZb\]ÀtiYe^¸d_besZa3tw]_~cn_^onß^onßg*^o]ß�×~cY{besi]yv�WZnÝd_é.hi^GY;±;WZnlsZ^Gnlac^rd_WZ�êgc^rWiè;^GaÌ]�Yeb{sZ^���[?a*gcb{s Ë¶c^Ggc^onGÜKtM]qhw·¸n_^�d_b{`9nl^×m3é�begc^GaÌ]�b\]�^³]�^GaâtwvH�uW?gcmctinl]_^Ga � ��^o]l]�^�éw±cac^Gnq�×~cYeb{sZ¶c^og�v�WZn^Gaân_·¸`E`w^×à3^G`9dlb{±cYe^�]�jl^Gac^odl]�^onGÜ;¶9hiWZn�g*^Gn�`Mtia�b{acgcsZéidq±*b{acgc^oacgc^�twv�]ÀtiYe^Gn � °¬WZn_si^Gn_a*^vOéin���~cY{besZ¶c^Ggïv�WZn�tw]�`iWZ�u�×~ca*b{`i^on_^u��^og4gc^³]�Wwè=^oa9]_Y{besZ^�h?b{t�|}aÌ]_^Gn_a*^o]_]_^o]�g*zZsZac^³]n_~cacg?]�WZs×~3twacd_^³]�¶ÌhZWZn�gc^�±;^³�3acgc^on¸d_bes �?® Y{^oac^Qtw]¬`9~cacac^£~ca*gcsÌé×m�^Gn_dlWZacYeb{si]Ýv�n_^o� Ë��zEgc^¬hi^Ggugc^GaÆWiè;^GaÌ]�Yeb{sZ^ß��[EacgcbesZ¶c^Gg×hEbeY*d�éwY{^Gg*^Gdyhw·¸n_^�^oaÆv�Win_gc^oY?v�WZnÉv�Win_±cnl~csZ^Gnlac^ ���^×Wiè;^GaÌ]�Yeb{sZ^���[Eacg*b{sZ¶c^ogâ`Mtia�beacg*v�zZnl^�^oaâ¶czMjl^on_^×sin�tig�twvHd_^oYehE±�^o]Ojl^oacb{a*scÜ;Wis�gc^³]^Gn¬g*^Gn_�u^Gg��×~cY{besi]´tw]ßd_`M·¸n_^qac^Gg�m3é�±�^G¶3tia*gcY{beacsZdl]_b{gc^oauv�Win¬tig*��beacb{d§]�n�tM]�behi^�d�tisi^Gn ���^o]l]�^�`wtwa�v � ^G`9d � hw·¸n_^�b�v�WZnl±cb{a*gc^GYed_^£�u^Gg�·¸acgcn_beacsutwvydl^GY\hitwacsZbehi^GYed_^iÜc·¸acgcn_beacs�twvd_`Mtw]_]_^ov�WZnl¶cWZYeg�Ü*àc[9]_]_^G�u^Ggcg*^GY{^oY{dl^GnGÜ3�u^Gg*b{¯Gbea9±;^odl]�beY{Yeb{acs�^GYeY{^Gn�d§]�^o���u^�twv�sibehZ^oY{dl^ �
��b{sZb\]ÀtiYe^�dlb{sZactw]�~cnl^Gn��3a*gc^Gn�dlWZ� a3·¬hEaÌ]�tiaÌhZ^oacgc^GYed_^ðhZ^og ~cg?hZ^G`9dlY{b{a*s"tMv�WimcYe[Ed Ëacb{acsi^GnHW.hZ^onß~cdlb{`9n_^�ac^³]_hw·¸n_`@Ü9d_Wi��^G`9d_^o��m�^GY\hEb{dÝ|}aÌ]�^Gnlac^o]l]�^³] �Eµ ]´hEbesi]�besi]H^G`9dl^G�um;^oY¶c^Gnlm3é�^onr^oY{^o`9]_n_WZa*b{d_`�¶ctiacgc^oY � |¬gctisuv�Win_^GsZéin�¶3tiacgc^oYKh?b{t�|}a9]_^Gnlac^o]l]�^o]q]}[Emcb{dl`�hZ^Gg=Ütw]���twa�b{acg*]�tidl]_^Gn¸act.hEa�Ü@twgcn_^od_d_^�WZs�`9nl^Ggcb\]�`iWinl] Ë WZmcY\[?dlacb{a*sZ^Gn¸mcéÆ^oa�¶Mjl^G�u��^od_begc^iÜ¶9hiWZn_^³v�]�^onÉ��tia�vOéinUYeW,h�]�b{Y9tM]É¶3twacgcY{^ � VÝnlWZ±cYe^G�u^o]5b9gc^o]l]�^´^GnGÜMtw]5hEb{nl`EdlWZ�u¶c^Ggc^oa×b{`9`w^¶3tin�acWZsZ^oa4d_be`9`i^Gnl¶c^GgÔv�WZnGÜ5tw]�gc^�tiacsZb\hEac^�WimcYe[Ed_a*b{acsZ^on�^Gn�n_b{sw]�b{si^ � �q^o]×^on�]lhEbehEY Ëd_WZ��]GÜ�WZ� hEben_`9d_WZ�u¶c^ogc^GaðW.hZ^on_¶cW.hZ^ogc^o]×WZm;gctisZ^GnoÜ=¶ÌhEb{d�tigcnl^Gdld_^GaÔb{`9`i^Æ^o`Edlb{d§]�^Gnl^Gn ��@Win_±cnl~csZ^Gnl^Ga�`wtwa�WZsid�é�b{acg*]�tidl]_^�vOtiY{dl`i^r`Enl^Ggcb\]�`wWZnl]_aE~*��nl^iÜ9±cY{Ww]Ýgc^qWim*v�[EY{gc^on´a*WZsZY{^`En_t�h×]�beY*tiaÌ]�tiY{Ye^o]HtMv;¯obev�nl^¬WZs£^³hZ^GaÌ]_~c^GYeY{^�`iWia9]_n_WZYe¯Gb\v�n_^ � ��n_^}jl^GnH`wzZ±;^³]Ýd_bes£WZ�çWia Ë Yeb{ac^]Ojl^Ga*^Gdl]_^o[Egc^oY{d_^onGÜcdlWiv�] s¬tin_^Q^oY{Ye^GnÝY{besZac^Ga*gc^iÜÌhEb{Y3hEb{nl`EdlWZ�u¶c^Ggc^oa�b{`9`i^q¶3t�hZ^Q��~cY{besZ¶c^Ggv�WZn¸tw]¬~cacgc^on_dlzZsZ^iÜ?¶ÌhZ^G�Ègc^Gn¬¶3tin¸tMv�sZbehi^o]ßgc^�vOtiYed_`i^qWZmcY\[?dlacb{a*sZ^Gn � Á?^oYehu¶ÌhEb{d¬g*^Gn¸^on]ÀtiYe^�Wi�¿v�[Ed_b{dl`i^�hitwn_^GnoÜ3gc^Gnr±cYebehZ^on�Y{^³hZ^Gnl^o]r]�beYK^Ga�tigcn_^od_dl^iÜ�WZmcdl]�éin�gc^GnrmcnlWZ±cY{^o��^onGÜ
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¶9hEbed�v�Win_±cnl~csZ^Gnl^Ga�a3·¸si]_^Gn�tw]¸¶3t�hZ^�±;^odl]_b{Ye]¸gc^£m3éisÌ·¸Yegc^Ga*gc^Qhwtin_^on � ��besZbe]�tiY{^rd_besZa3t Ë]�~cnl^Gn���^og*v�zZnl^GnÇ�4��& ÷.ÿ��.ù³ú ÿ��(23ùG*iÜ�b{gc^³]�~cacgc^on_dl`Enlbehi^Gn_^oa twvß^Gaãgcb{sibe]ÀtwYÉd_besZa3tw]_~cn£b{`9`w^d_^Ga*^Gn_^�`Mtia�~cacgcdlb{sZ^�d_besutw]�¶3t�hZ^�Yòt�hZ^³]�d_besZa3tw]_~cn_^oa �
µ Ye^G`Ì]�nlWZacbed_`�¶3tia*gc^GY@WZ�ÆvOtw]_]_^GnHgc^oY{d´¶3tiacg*^GY@��^oY{Ye^G�çhEben_`9d_WZ�u¶c^ogc^Gn´WZs�v�WZn_±cnl~csZ^on_^iÜ��^oa�b3d§]Àtigcbes£dl]_b{sZ^oacgc^�sZn�twg�WZsid�é£¶3tiacg*^GY3�u^GY{Ye^G�(hEb{n_`9dlWZ��¶*^Ggc^on � |5]�ti`Ì]´��^og�gc^oadl]�besZ^Ga*gc^QsZYeWZ±3tiYeb{d_^on_beacs�^Gn¸±�^G¶cW.hi^o]�v�WZn¬tw]�`9~cacac^£`wWZ�u�×~cacbe`i^Gnl^��u^Gg�hEb{nl`9d_WZ�u¶c^ Ëgc^Gn�bßtwacgcn_^ugc^oY{^�twv¬hi^Gn_g*^Ga dl]_^GsZ^³] �5µ a4hEb{nl`EdlWZ�u¶c^Ggcd�mcnlb{��·¸n_^Æ��twn_`i^og4^on�b{`9`w^Yò·¸acsZ^on_^×±�^Gsin�·¸acdl^o]£]�beYXg*^×sZ^GWisZn�tw�cd_`�a3·¸n_�u^Gd§]�±;^oY{b{sisZ^Gacg*^�hEb{nl`9d_WZ�u¶c^Gg*^GnGÜ;��^oa¶3tiacgc^oY{dlm3tinl]_ac^Gnlac^�`Mtia�hi·¸nl^Qv�WZn_g*^GYe]¸W,hi^Gn�¶c^oY{^Qhi^Gn_g*^Ga � Ê�h?bed�^o]�hw·¸nlv�]¸^G`9d_^o��m�^GY Ëh?bed�b�V5WZY{^oa"dl`MtiY�d�·¸Y{si^�dl`9b{±�^�]_b{Y¸^³]�nl^Ggc^on_brb�VÉtiacti��t?Üyh?beY¸gc^³]�hw·¸n_^�WZm*]_b{��tiYe]GÜ
¶9hEbed¬m3tin§]�^on_ac^Qbe`9`i^�±�^G¶*z,hi^Gn¸�uzEgc^GdoÜ?¶ÌhZ^on¸sÌtia*s�gc^qd_`MtiY@]�b{Yed_Ye~*]_]_^rdlb{s�^Ga�nl^ohEb{gc^on_^³]`iWZaÌ]�n_ti`Ì] � �qb{sZb\]ÀtiYe^rdlb{sZactw]�~cnl^Gnß`wtwa�d�éiYe^Ggc^od¸WZsZd_é�hEb{dl^Qd_bes�^Ga�d§]�WZnßv�WZn_gc^oY�v�WinßhEb{nl` Ëd_WZ�u¶c^Gg*^GnGÜ3g*^Gn�b{`9`i^�¶3tin�a*WZsZ^Ga�gcben_^G`Ì]_^�v�Win_±cnl~csZ^Gnl`iWZaÌ]�ti`Ì] �
²qWZ�u�×~cacbe`Mtw]�beWZa�±;WZnlsZ^Gnlac^�be��^oY{Ye^G�¿^on�^³]QWiv�]_^�W.hZ^on_dl^o]�WZ�un�éig*^�v�Win�gcbesZbe]�tiY{^Qdlb{s Ëa3tw]�~*n_^Gn � ��^Qà3^odl]_^�±*n_~csZ^on_^�twv5^ Ë ��tib{Y@¶3tin¬b{`9`i^£±�^G¶cW.h�v�WZn�tw]�`9~ca*ac^�d_b{siac^Gnl^Q^GYeY{^Gn`En§[Em*]�^on_^£gc^on_^Gd¬^ Ë ��tibeYæÜigct�gc^qàc^Gdl]_^Q±cnl~csZ^Gnß^ Ë ��tibeYc]�beY�`wWZnl]_^�~*v�Win_�u^GY{Ye^�±;^od_`i^ogc^Gn �f�^GaãbX]�ti`Ì]���^ogðtw]£gc^oaÔmcnlbehwtw]_^×tiaÌhZ^oacgc^oY{d_^�twv´|}aÌ]�^on_ac^³]_]�^³]�±cY{b\hZ^Gn���^on_^×dl^Gn_bezZdGÜh?beY*gc^oautiY{�ub{acg*^GY{besZ^Ý±cn_~*sZ^GnH¶3t�hi^�^o]Ýdl]_b{sZ^oacgc^�±�^G¶cW.h�v�WZnHtw]Hdlb{sZa*^Gn_^¬^GY{Ye^Gny`9n§[?m?]�^Gnl^^ Ë ��tibeY �

uavZu ÈÉ�BÀ.~.��~CÅdÊ-yË�ÌÁSy��YÁSyMÍMy�À:Ådy��
Á?^GY\hZWZ� gc^on¸~c�ub{gcgc^oY{±3twnl]Ý^Gnßdl]_WZn_^�v�Win_gc^oY{^�hZ^Gg�beacg*v�zZnld_Ye^Ga�twvUgcb{sibe]ÀtwY{^�d_besZa3tw]_~cn_^onGÜ^Gn�gc^Gn£WisZd�é�dl]_WZn_^�±�^G`Ì[E�un_b{a*sZ^Gn�v�Win£`iWZacdl^G`ÌhZ^oacd_^on_ac^wÜÉWZs�W.hZ^onlhi^kjl^GYed_^on�WZ�¨¶ÌhZWZn Ëh?beg*]rgc^o]r^on�¶c^Gacdlb{si]_d_��·¸d_dlb{si] �
µ ]qhw·¸d_^GaÌ]_Y{b{sw]qm*~cac`Ì]Qb5gc^G±ctw]_]_^Gaâ^onqmcnlWZ±cYe^G�udl]�beY{Yeb{acsZ^oa�WZ�u`9n_b{a*s�W.hZ^onlhwéisZa*b{acs�twv±;WZnlsZ^Gnlac^ � ��^o±3tw]_]_^Gaâ¶ctinrhw·¸nl^o]Q�u^Gsi^o]rv�zZY{^oY{d_^od_Y{tigc^o]GÜ3g3t���tiacsi^�v�n§[?sw]�^Gg*^iÜ;tw]�^oadl]ÀtM]�d_Yeb{sQ~*gcdl]_^Gg*]´gcbesZbe]�tiY9d_b{sia3tw]�~*nÉhEb{Y{Ye^ßbeacgc^o¶cWZY{g*^¸±3tisZg*zZn_^wÜigc^onyh?beY{Ye^¬sZb\hZ^¸m�WZY{b\]�be^o]^GY{Ye^Gn´tiacg*n_^���[EacgcbesZ¶c^Gg*^Gn´�×~cY{besZ¶c^ogÆv�WinßtM]ßW.hi^Gnlhwéisi^q±�WZn_si^Gn_a*^Gd¬`wWZ�u�×~cacbe`wtM]�b{Wia �
�@Win_d_`9acbeacsZdl��beacb{d§]�^Gnlb{^³]HWZs�|}� Ë d_be`9`i^Gnl¶c^Gg*d_n�éwgc^o]�¶ctin¬tMv�¶cWZY{g?]Ý¶czZn_beacsZ^on´Wi��`9nl[Em*]�^ Ën_b{a*s�WZs�gcbesZbe]�tiY{^�d_besZa3tw]_~cn_^onGÜ�WZs�^o]£twvÝgc^G±ctw]�mc~*ac`Ì]�^Gnlac^Æ¶3tin�hw·¸nl^o]£¶ÌhEb{Ye`i^GaðdlYòtisZdd_Wiv�] s¬tin_^wÜ=gc^onQd_`MtiY5±cnl~csZ^Gdq]�b{YUbe��mcYe^G�u^GaÌ]�^on_beacs�tMvHgcb{sibe]ÀtwY{^£d_besZa3tw]_~cn_^on�b5d�ti�Æv�~ca Ëgc^o] � ��^G±3tM]_]�^oa�¶ctinH±cYòtwacg*]Ýtia*gc^o]Hv�WZ`9~cdl^Gnl^o]´m3é*ÜZ¶ÌhiWZnlhEb{g?]ßg*^GautiaÌhZ^oacg*]�^rd_Wwv�] s¸tinl^
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d_`MtiY9hi·¸nl^ÇÎ0/3ù³þj@�ö(�?ý[rÀù:Ïy^GYeY{^GnUmcnlWZmcnlb{^o]�·¸nÉdlWiv�] s¸twn_^ �wµ a�Y{zZdlacb{a*sq±3twd_^Gnl^o]Ém3é « m;^oaÁ?WZ~cnl¯G^�d_Wwv�] s¸tinl^�h?beY*sZzin_^¸gcbed_`9~cdld_b{Wiac^GaÆWZ� ±3tisZg*zZn_^¸ben_nl^GY{^³hwtiaÌ]�ÜMg3t£mcn_WZsin�ti�u��^³]�d`EbeY{gc^o`iWEgc^�±cY{b\hZ^on¸v�~cY{g*]�Wwè=^oa9]_Y{bes � VXéugc^oa�twacgc^Ga�d_begc^£¶3tin�gc^³]rhw·¸nl^o]�v�n_^o��¶3·¬hi^o]GÜtw]�^Gað]_hE~cacsZ^oa « m�^Ga4Á?WZ~cnl¯G^uY{zZdlacb{a*s�h?beYHtwv�¶cWiY{gc^�gc^Æd§]�WZnl^udlWiv�] s¬tin_^³�3n_��ti^Gn£v�n_ttw]�sÌé�beacgôm3éâ��tinl`i^Gg*^o] � ��^o]l]�^�hEb{Yß��^og*v�zZnl^iÜXtw]�b{�umcYe^G�u^GaÌ]�^on_b{a*sZ^Ga4twv�gcb{sibe]ÀtwY{^d_b{sia3tw]�~*n_^Gn�±cY{b\hZ^Gn�~cgcdl`E~*g*]Æbßv�WZnl¶cWZYegÔ]�beYßnl^GsZ^on_beacsZ^Ga*d×WZmcnlb{acgc^oY{besZ^�ziacd_`w^ � |}acg*]_b{Yh?begc^Gnl^�¶3tin×��tiaôY{tigc^³]×��tin_`w^Ggc^³]�hi·¸YesZ^�¶ÌhiWZnlhEb{g?]ÆY{zZdlacb{acsi^Gn_a*^�d_`MtiY¬±3tid_^on_^od�m3é
« m�^Ga�Á?WZ~*n_¯G^�dlWiv�] s¸twn_^ �
µ aÙtwacgc^Ga4gc^GY¬twv�gc^o±3tw]_]_^Ga ^on�mcnlWZ±cY{^o��tM]�b{`9`w^Ga4Wi��`9n_beacs�]�b{YeY{begc^Gaï]�beYÝ^GaôgcbesZbe]�tiYd_b{sia3tw]�~*n �KÅ b´WZm*vOtw]l]�^on�hiWZn_^od×^GsZ^oaô~cacg*^Gn_dl`9n_bev�]GÜXdlWZ��gc^Ga ~*Ye]�be��tM]�behi^×hwtiY{begc^Gnlb{acstwvkÜ9tw]´gc^o]´hEbe]l]�^GnlY{besi]H^GnÝWZdoÜ9gc^Gn´¶3tinÝ~cacg*^Gn_dl`9n_^ohi^o]�^³]¬sibehZ^³]´gcWZ`9~c�u^GaÌ]�Ü9WZs�gc^Gnl��^og¶3tin�hi·¸nl^o]qv�[?dlb{dl`�]_b{Yedl]�^ogc^ � �q^Gacac^�]�nl[EsZ¶*^GgâWZsÆ]�beY{Yeb{g�hEbX¶ctinr]_b{YK~ca*gc^Gnld_`9n_b\v�]�^Ga=Ü;^ondlhw·¸n¸tw]ßW.hZ^onlv�zZnl^q]�beY3gc^Ga�gcb{sZb\]ÀtiYe^¸d_besZa3tw]_~cn �E« v�]_^rhEb{Y3hEb�b{`9`i^�hw·¸n_^qv�[Edlb{d_`�]_b{Y{d§]�^ogc^iÜhZ^Gguv � ^o`9d � ^GauWiè;^GaÌ]�Yeb{sQ��[Eacg*b{sZ¶c^og�ÜÌa3éinyhEb3~ca*gc^Gnld_`9n_b\hZ^Gn´gcbesZbe]�tiYe] � ��^³]_]_^r^onÝac^o]_WZm^Ga�twvÉg*^�hEb{sw]�b{sidl]�^��×~cY{besZ¶c^ogc^GnoÜ*d_Wi�Ögcb{sibe]ÀtwY{^�dlb{sZactw]�~cnl^Gn�éi±*ac^Gn�WZm�v�WZn �
�@Win�tw]�`9~cacac^âdlb{gc^odl]_b{Y{Ye^�¶3éiacgcdl`9n_^ohEac^ð~ca*gc^Gnld_`9n_b\v�]�^Gn���^og�gcbesZbe]�tiY{^�d_besZa3tw]_~cn_^onGÜ^Gn�g*^o]�hEbesi]�besi]rtw]�vOéuW.hZ^Gn§v�zZnl]rv�zZYesZ^Gacg*^�`Mtin_ti`Ì]�^Gnlb{d§]�b{`Mt�v�n�tugc^Gaâ¶céiacgcdl`Enl^ohEac^�~ca Ëgc^Gnld_`9n_b\v�]ÑÐ
�Z� ��^Ga�^Gn�~cacbe`Ì]�`EaÌ[9]_]_^o]r]�beY�~cacgc^on_dl`Enlbehi^Gn_^oa
� � ��^o]�^on¸�×~cYeb{si]¬tw]ßvOtidl]_d_Yòé×begc^GaÌ]_be]�^³]�^oa�twv5~cacgc^on_dl`Enlbehi^Gn_^oa�~*g*v�n�t×~ca*gc^Gnld_`9n_b\v Ë]�^oa
�*��µ jl^Gn_^oa�twv5~cacgc^on_d_`9nlbev�]�^oa�^Gn¸gc^oa�^Gac^odl]�^wÜ3gc^Gn�`Mtia�Y{t�hZ^Qac^³]�WZm�gc^oacac^£~ca*gc^Gn Ëd_`9n_b\v�]
¥c� ��^Ga�±�^ohEb{dl^GnoÜctw]¬~cacgc^on_d_`9nlbehZ^on_^oa�¶3twn¸¶3twv�]¬gc^o]¸v�[Edlb{d_`w^£gcWZ`9~c�u^GaÌ]�b;¶3·¸acgc^ �

Å ^Gg�dlb{sZa*^Gn_beacs�twv�g*b{sZb\]ÀtiYe^¸gcWZ`9~c�u^GaÌ]�^on´vOéwnÝhEb@^Ga*g*hEb{gc^on_^r±cn_~cs�v�WZnHv�zZYesZ^Gacg*^r^osZ^Ga Ëd_`Mti±¤Ð
©?��µ aÔ~ca*gc^Gnld_`9n_b\v�]�`Mtiað`9aÌ[E]l]�^od�]�beYy^o]�gcWi`E~*��^oa9]GÜKd�é�·¸acgcnlb{acsZ^on�bHgc^o]l]�^Æ`MtiaWZm�g3tisZ^od �

µ a�gcb{sZb\]ÀtiYKdlb{sZactw]�~cn�dl`wtwYXWZ�ÆvOtw]l]�^�tiY{Ye^£W,hi^Gacd§]Àéi^oacgc^�`Mtin_ti`Ì]�^Gnlb{d§]�b{`Mt � �q^�v�zZn_d§]�^ ¥h?beY;dlb{gc^odl]_b{Y{Ye^qg*^Ga��u^Gg�gc^oa�¶3éiacg*d_`9n_^³h?a*^�~*acgc^Gnld_`9n_b\v�]�Ü?��^oacd¬gc^oa ©?� h?beY�]_b{Y\v�zMjl^q^oa
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a9[��u^Ga�aczEg*hi^Gacgcbes×^Gsi^Gacdl`wtw± � VHn_Wi±cY{^o��^³]ßhi^Gg�~cg*hi^G`9d_Yeb{acsÆtMvKgcb{sibe]ÀtwY{^�gcWZ`9~c�u^Ga Ë]�^GnoÜc^Gn¸tw]�tiYeY{^r`wtwa�·¸acgcn_^£b;gc^Q±cb\]�doÜ*gc^on¸gc^o�cac^Gnl^Gn�gcWZ`9~c�u^GaÌ]�^³] �3Í ^o]_WZm�gc^Gn§v�WZn¸^onmc~cac`Ì] © ^oa�tw±cd_WZYe~*]�aczEg*hZ^oacgcbesZ¶c^Gg�hZ^og�gcbesZbe]�tiY{^qd_besZa3tw]_~cn_^on �
��^Ga�dlb{gcd§]�^rm;WiY{be]_b{dl`i^�W.hZ^onlhZ^}jl^GYed_^iÜEhEb�`wWZ�u��^on´beacgum3é*Ü9^Gn´gcb{dl`9~cd_dlb{WZac^oa�WZ��ÜZ¶ÌhZ^o�gc^Gn�d_`MtiYKWimc±Ì[?sisZ^�gc^Ga�]�^G`9acbed_`w^�bea*v�n�tid§]�nl~c`Ì]�~cn �
µ aÙ�×~*Y{b{si¶c^GgÔ^Gn�tw]�Yòtig*^�dl]�tw]�^oaÙWZmc±Ì[EsZsZ^�bea*v�n�tid§]�nl~c`Ì]�~cnl^Ga � ��^Gn§hZ^GgÒd_be`9n_^Gd�g*^o]�Ütw]ub{a*v�n_tidl]_n_~c`Ì]�~*n_^GaÒ`iWi���u^Gn�m3éïgc^³]uzZacd_`w^Ggc^�]�begcd_mc~*ac`Ì]�ÜÝtw]ugc^oa"±cYebehi^Gn�Yòtwacgcd Ëg3·¸`9`i^Ga*gc^�WZs�tM]¬gc^oa�WZm*v�[EY{g*^Gn´gc^qziacd_`w^Gn¸d§]Àtw]_^Ga���éw]_]_^q¶ct.hi^ � ��^Gd§hi·¸nln_^Q±�^o]}[Egc^ongc^o]�WZsZd�é?Ü=tw]qdl]�tw]�^oaâd_`MtiY5±�^o]ÀtwY{^�gc^×sÌtia*d_`i^�±;^³]�n_tisi]�^oY{besZ^�^o]Àtw±cY{^on_b{a*sZd_WZ�u`iWidl]�a*b{a ËsZ^Gn � ��^o]l]�^�^Gn�gc^oa�Y{zid_acbeacscÜ*g*^Ga��3acd_`w^�nl^GsZ^on_beacsÆ¶3tin�hwtiY{si] �
® Ye]_^Gnla3tw]�b\hZ^³]�^on�tw]qYòtwgc^���tinl`i^ogcd_`9n�·¬v�]_^Gnlac^×dl]}[Enl^�~cg*hEbe`EYeb{acsi^Ga�Ü@d_Wi��gc^o]q^Gnqd_`i^³]hZ^Gg ~*g*hEb{`9Y{beacs�tMv�gc^�v�zin_dl]_^�gcbesZbe]�tiY{^�dlb{sZactw]�~cnldl[Edl]_^G�u^GnoÜXdlWZ��`i^Ga*gc^Gd×v�n_t�¶cWZ�u^ Ë±3tiac`9b{a*sãd§[Edl]�^o��^on � Êr^Gn×^on�gc^o]Æ±3twac`i^on_ac^wÜ´g*^Gn�¶3tin�±;^³]ÀtiY\]×v�WZn×WZm*±9[EsZa*b{acsZ^oaÒtwvb{a*v�n_tidl]_n_~c`Ì]�~*n_^Ga=Ü=gc^on�gcWZs�gc^Gn§v�WZn�±�^Gsin�·¸acdl^GnQdlb{s�]_b{YU±3tia*`i^Ga*d£^GsZac^�`9~cacgc^on � Êr^Gn ËhZ^Ggð±�^o]�tiY{^on�dl]�tw]�^oaïb{`9`i^�m�^Ga*sZ^�v�WZnqgc^o]GÜ=�u^Gaâ`Mtiaâ]_b{Y5sZ^GacsZ·¸Y{gâ¶c^oY{Ye^Gn�be`9`i^×d§]}[?nl^~cg*hEb{`9Y{beacsZ^oa �
|ß��tiac��tin_`u¶3tin¸nl^GsZ^on_beacsZ^Ga�hitwY{si]¸tw]¸Y{tigc^�g*^o]�hw·¸n_^QWim�]�b{Y���tin_`w^Ggc^³]�tw]¸Wimc±Ì[?sisZ^b{a*v�n_tidl]_n_~c`Ì]�~*n_^Ga � �3n�t�dl]�tw]�^oacd×d_begc^�^on�gc^on�WZm*d�tw]�acWZsZYe^�`9n�t�h�ÜÉg*^Gn�dl`MtiYßWim*v�[EY{gc^odtwvÝh?ben_`9d_Wi��¶c^ogc^GnoÜ=d_éwv�n_^o��]Qgc^�h?beYXmcéw]Àtisi^×d_bes�tw]QWimc±Ì[?sisZ^×WZs�g*n_behi^×gc^oacac^�b{a?v�n�t Ëdl]�nl~c`Ì]�~cn � ��^o]u^onÆ�@Win_d_`9acbeacsZdl��beacb{d§]�^Gnlb{^³]�d�¶3éi±�ÜHtM]Æ`iWZac`9~cnln_^oac¯G^oa�m3éï��tin_`w^Ggc^³]h?beYUd_b{`9nl^iÜ;tw]�g*^o]qd_`i^onQbUY{zZ±�^o]qtwvyn_^GY{tw]�b\h�`iWinl]�]_b{g � �q^Gn�^onqgct�WZsZd_é�tiYeY{^Gnl^Ggc^�d§]�WZnl^�3n_��ti^GnoÜKd_WZ��²�f���ÜUVXWZd§]��Qtiac��tin_`�WZs��X^oY{^u�Qtiac��tinl`�Ü=gc^Gn�¶3tin��u^GYeg*]£d_bes�m3é��tinl`i^ogc^o]�v�WZn�~cg*dl]�^ogc^GYed_^�twvy¯o^Gn§]�be�c`wtM]�^Gn �
��b{dld_^�^G�uac^Gn�^on×[Egc^GnlY{b{si^Gn_^�~cgcg*[E±�^o]ub��3WZn_dl`9acb{acsid_�ub{acbedl]�^on_be^o]�d�n�tim*m;WZn§]bâ ¡(ã WZ�mcn�ti`Ì]_b{d_`�±cn_~cs�twvX`9nl[Em*]�^on_beacs�Wisug*b{sZb\]ÀtiYe^qdlb{sZa3tM]�~cnl^Gn �

uav?ä åÇÆW�­~C¿F~:ÅdÊByÂ��Á-y��0Á-yMÍ¤y�ÀCÅdy��
Á?WZ� g*^o]£v�n_^o��sZéinQtwvÝg*b{d_`9~cdld_beWZac^GaãW.hZ^oa*v�WZnGÜ=^GnQgc^³]¬jl~cn_begcb{dl`i^�twd_m�^G`Ì]�twv´gcb{sibe]ÀtwY{^d_b{sia3tw]�~*n_^Gn��u^GsZ^³]�h?besi]�besi] � |�gc^³]�v�zZYesZ^Ga*gc^Æd_^Gn�hEbÝa3·¸n_�u^Gnl^�m3é�Y{W.hEsZb\h?a*b{acsZ^oaðm3éWZ��n_éigc^³] � õUöM÷.�iÿ�÷.þ3ÿ�þ���öMø $ ú{ùÀûMü0ý�öMþ3ÿ��ÀûÌùk�³ÿ��iþ��iü+�?ý�ù³ý�â � � ã ÜM]_n�éig*]_^ßbE`9n�twv�] �Z� WZ`Ì]�Wi±;^on�i�Z�Z�*ÜEWZs×^on¬sZ^oacsZb\hZ^o]¸b;±cbeYòtis ®�� ¾KW,hi^Ga�WZ�u¶3tiacg*Y{^Gn£ù³ú{ùÀûMüOýÀöMþ3ÿ��ÀûÌùqv�n_^o�uv�WinQ*iÿ��iÿ�ü%�iú{ùd_b{sia3tw]�~*n_^GnoÜX¶ÌhEb{Ye`i^³]�d_`Ì[EY{gc^od×^o]×zZacd_`w^�WZ� tw]×sizZn_^�Y{W.hZ^oa ~3twv�¶3·¸acsib{sâtMv�¶9hEbeY{`i^oa]�^G`9acWiY{WZsZb0Ü*gc^on�±cn_~csi^Gd�]�b{Y;d_^oYehZ^�b{�umcYe^G�u^GaÌ]�^on_b{a*sZ^Ga �
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¾UW.hi^GaÒgc^o�3a*^Gn_^on�`9n_t.hÔ]�beY¬^o]Æa*zZsZY{^o¯G^oa9]_^GnÆWZsâ]_b{Y¬g*^�mcn_WE¯G^ogc~cn_^onÆgc^Ga hwtin_^³]Àtisi^Gn �Å bKWZmcnlb{gcdl^Gn�gc^�hEb{si]_b{sZd§]�^Q^oY{^o��^oa9]_^Gn�twvÉY{W.hEsZbehEacbeacsZ^oa �

æ ��^o�cacbe]_b{WZa�twvX^o]£ûM÷(�iú ÿ ��rÀù³ý�ù³ü�rÀù³ý³üOÿ �yû��iü �
æ ²£n�t�h�]�beY�~cacg*^Gn_dl`9n_behEacbeacs�twvÉ^oY{^o`9]_n_WZa*b{d_`w^�gcWZ`9~c�u^GaÌ]�^on �
æ ²£n�t�h�]�beY�^o]�a*zZsZY{^o¯G^oa9]_^Gn �
æ ® acd§hwtin_dlmcYòti¯o^Gnlb{acsÆ�u^GY{Ye^G� ^o]raczZsiY{^G¯o^GaÌ]�^on�WZs�v�WZn_±cnl~csZ^on �

��^Gaðv�zZn_d§]�^Ægc^oYHtwvßY{W.hZ^oaãg*^o�3ac^on_^on�^³]�`9hwtiYebe�3¯o^Gnl^o]£¯o^Gnl]_be�3`Mtw] � ÊqW.hi^Ggcmc~*ac`Ì]�^Gnlac^�bgc^Gaca*^�gc^³�3acbe]_b{WZausÌéinÝm3é�tw]Ýv�zZnl^qgc^rb@twv�dlacbe] �*�¢� ac·¬h?aÌ]_^�`Mtin�tw`9]_^Gnlb{dl]_b{`MtQv�WZnÝ¶3éiacg Ëd_`9n_^³h?a*^¬~cacg*^Gn_dl`9n_bev�]_^Gn5W.hZ^GnU]�beYZ¯G^onl]_be�3`Mtw]_^Gn �,µ a�n�·¸`9`i^¬twv?`En_t�hZ^Ga*^ß]�beYZ`ÌhwtiY{b\�3¯G^on_^Gg*^¯G^Gn§]�b\�3`Mtw]�^on×^Gn×be`9`i^�gcben_^o`9]_^�n_^oYòtw]_^Gnl^o]�]_b{Y´d_be`E`w^Gnl¶c^Ggc^oaÙ±3tisïgcbesZbe]�tiY{^Æd_besZa3tw]_~cn_^onGÜ��^oa�d_m�^G¯obe�3¯o^Gnl^Gn¬v � ^G`9d � si[EY{g*b{sZ¶c^ogcd_m�^Gnlb{WEgc^�WZs�±;^oY{zZ±cdl±;^osZn�·¸a*d_acbeacsZ^Gn´hZ^og�tiaÌhZ^oa Ëgc^GYed_^)â � � ã]çÀ�MË ¥c� ��^³]r^Gn�gc^Gdl~cgc^oa�hw·¸n_g�tw]�±;^o��·¸nl`i^wÜ@tw]r^o]r`ÌhitwY{be�c¯G^Gnl^o]�¯o^Gnl]_be�3`Mtw]`E~*a�`Mtia�~cgcd§]�^Gg*^Gdq]_b{Y;^Ga�m;^on_d_Wia�Ü@WZsÆb{`9`i^£]�beY=^oa�hEb{nl`EdlWZ�u¶c^Gg �
��^Gnla3·¸dl]r±�^Gd_`9nlbehZ^on�Y{W.hZ^oa�^Ga�n_·¸`E`w^�`En_t�h�]_b{Y�^o]�aczisZY{^o¯G^GaÌ]_^Gn � ��^Ga*ac^£gc^GY�twvUY{W.hZ^oa^Gn�d_`9n_^³hZ^³]�d_é�]_^G`9acWZYeWZsZbeac^G~*]_n�tiY\]¸dlWZ�Ö�×~cYeb{si]ßWZsÆgc^onr±*n_~csZ^od���^osZ^o]�W.hi^Gn_Win_gcac^ogc^hZ^Ga*gcb{acsi^Gn � °ßY � t � dl`MtiY�^o]�a*zZsZY{^o¯G^oa9]_^Gn��iþ3÷iù³þ�*Eù6;³ù³ü0ý1p:���Eù³þ�*Eù_èU>q>q> éD/�ý�ö�rÀùG*��Eý�ù³ýO5k�iþ�=÷iù³þ�*Eù)/4Eiú ÿ+*Eù³ú ÿ��EùPèU>q>q> éÇ/�ý�ö:*��ÌûMükù³ýðWZsÉ;³ùO�Àû�L�& üOÿ��EùÇ/3ù³ý[�.öMþ��iú{ù�ø�ùG*êèU>q>q> éðùÀû�� /3ù³ý üOÿ��.ù
â � � ã]ç © Ücd§]�` �U�oËk�?�
Á?WZ� v�zin�a3·¬hEaÌ]�^Gn�gc^on�b{acsZ^oa7`9n�t�h�WZ��Üßtw]�^o]�a*zZsZY{^o¯G^oa9]_^Gn�dl`MtiYQWiè;^GaÌ]�Yeb{sZsizZn_^`EbeY{gc^o`iWEgc^Ga ]_b{Y¬g*^GaÙ±3tisihi^GgcYeb{sZsi^Gacgc^�d_Wiv�] s¬tin_^wÜH��^ogÙtiacgcnl^�WZn_gÙ±�^G¶cz.hi^GnÆaczZsZYe^ Ë¯G^GaÌ]_n_^o]�be`9`i^âtM]�±cnl~csZ^ « m�^Ga Á?Wi~cn_¯o^âd_Wiv�] s¬tinl^ � �q^Gn�^on�gc^on_b{�uWEg"`9n�t�h"WZ��Ü¬tw]aczZsZYe^G¯G^oaÌ]�n_^³]�d_`MtiYHWiè;^GaÌ]�Yeb{sZsizZn_^×W.hi^Gn_dlb{si]_^Gn�W.hZ^on�¶ÌhEb{Ye`i^�b{aÌ]_^Gn_a*^um*n_WE¯G^Gg*~cn_^on�gc^oav�zZY{sZ^onGÜcWisu¶ÌhiWZn_g3twa�gc^oa�v�Win_�u^GYe]¸W,hi^Gnl¶cWZY{g*^Gn�`9n�t�hZ^oac^�b�YeW.h?sibehEacb{a*sZ^Ga �
µ a×hEbesi]�bes�gc^oYctwv�Y{W.h9v�WZnld_YòtwsZ^o]XWZ�(^GYe^G`Ì]�nlWZacb{dl`i^�dlb{sZa3tM]�~cnl^GnÉ^onymcY{ti¯G^on_b{a*sQtwv�tia*dlhwtin ���^o]�^GnQhEbesi]�besi]�Ü=tw]£gc^on�be`9`i^�`Mtiaðgcn�twsZ^Gd£]_hEb\h?YÉWZ� gc^³]_]_^ubX]�b{Y\vO·¸Y{gc^�twv´~cW.hZ^on_^Ga*d Ëdl]�^o���u^GYed_^on � ��^Gn§v�WZn�±cnl~csZ^od�^Ga�dl]�Win�gc^oYÉtwvÝYeW.hEv�Win_d_Y{tisZ^³]qmcé�tw]qgc^o�3a*^Gn_^wÜ=b5¶Ìh?beY{`w^]�b{Y\vO·¸Y{gc^�±cnl~csZ^Gnl^Gaï^on£tiacd§hitwn_Y{besuv�Winqv�^kjlY0Ü;Wis�bÉ¶ÌhEb{Ye`i^�]_b{Y\vO·¸Y{gc^�tiacd§hwtin_^³]QvOtiY{g*^Gnrm3éaczZsZYe^G¯G^oaÌ]�n_^³] �
µ aÒ±cnl~csZ^Gn�sizZn_^odÆtiacdlhwtinlY{bes�v�WZn×v�^kjlY0ÜÉ¶ÌhEb{d�¶c^oacgc^od�mcnlbehwtw]_^�aczZsZYe^�`iWi��mcnlWZ�ube]_]_^ Ën_^GdoÜHWZsïg3tï`9~caÙ¶Ìh?bedÆ¶E~*aÒd_ti��]_b{gcbesi]×~ca*gcYòtig*^Gn�tw]�]_b{Ye±3tisZ^³]�n�·¸`9`w^�d_b\]Æ¯G^Gn§]�b\�3`Mtw] ��@n_t�gc^o]�z,jl^G±cYeb{`�¯G^Gn§]�b\�3`Mtw]�^³]�±cY{b\hZ^Gnq]�n_~*`E`w^o]�]�beY{±3twsZ^iÜ�Y{besZsZ^Gnqtiacd§hwtin_^³]�¶*WZd£aczZsZYe^ Ë¯G^GaÌ]_n_^o] � ��bed_d_^�n_^GsiY{^Gn�^Gn×g*^�d�tw���u^iÜ5d_WZ� ^Ga ±*n_~csZ^on�^on×±;^od_`Ì[9]_]_^o]utwvkÜ5¶Ìh?bed×gc^on
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±;^³]ÀtiYe^GdÆ��^ogÙ^o]u±;^³]ÀtiYeb{acsid_`iWinl] � °¬n_~csi^Gn_^oa"^onutiYe]_d�éâ±�^Gd_`Ì[9]_]_^o]�twv�õUöM÷ðöMøì÷.ÿ��O�.ù
;³ù³ü?�iú ÿ�þ��(�³ø�ÿ+**ú{ù³ý Ü*dl^)â �.�(ã]ç��Z� Ü*dl]�` � � Ë} *�
Í zZsZYe^G¯o^GaÌ]�nl^o]¸^onßm*n_b{��·¸nl]ßtia*dlhwtin_Yeb{scÜi¶9hEbed¬gc^onß^on´v�^}jlY�b�gc^r¯G^onl]�b\�3`Mtw]�^onGÜ9gc^on¬~cgcd§]�^ Ëgc^Gd�]�beYy±cn_~*sZ^Gnlac^ �5Í zisZY{^o¯G^GaÌ]_n_^o]�^Gn�WZsid�é�tiacdlhwtinlY{bescÜ=¶ÌhEb{d�gc^oaÔ]�beY{±3twsZ^o]_n�·¸`9acb{a*sZd Ëd_^Gn§hEb{¯G^wÜ�d_Wi� gc^rj§v � Y{W.hZ^oaðd_`MtiYX]_b{Ye±9[Egc^wÜ=be`E`w^�v�~cacsi^Gn_^onGÜ�^oY{Ye^Gn�¶ÌhEb{d�WZmcYe[Edlacb{acsi^Gn_a*^m3éu¯o^Gn§]�be�c`wtM]�^o]�be`9`i^�^Gn�`iWin_n_^o`Ì]�^ �
Í zZsZYe^G¯o^GaÌ]�nl^o]�^Gn¬b{`9`i^�tia*dlhwtin_Yeb{s�v�WZn¸`izi±��u^Gg�WisÆtiaÌhZ^Ga*gc^GYed_^�twv5¯G^onl]�b\�3`Mtw]�^³]�Ü?¶9hEbedgc^Gaca*^£tiaÌhZ^oacgc^GYed_^�vOtwY{gc^onß~cg*^Ga*v�WZnß¯G^onl]�b\�3`Mtw]�^³]�dßtiaÌhZ^oacgc^GYed_^od_WZ�un�éig*^ � ��^³]¸^on¬b{`9`w^bßYeW,hi^Gaôdlm;^o¯Gb\�3¯G^on_^o]GÜÉ¶ÌhZ^o� g*^Gn�±c·¸n_^Gn�gc^o]l]�^�twacdlhwtin � ��^³]×^on�gcWZs�]À·¸ac`w^GYeb{si]GÜÉtw]gc^o]uhEb{Y¬hw·¸n_^�m�^Gnld_WZac^oa�^oY{Y{^on×hEb{n_`9dlWZ��¶*^Ggc^oa�ÜHgc^GnÆv�^kjlY{tisi]_b{si]�¶3tinÆti¯o¯G^Gm?]�^Gnl^o]GÜ¬tw]¯G^Gn§]�b\�3`Mtw]�^³]�tiaÌhZ^oacgc^odr~*gc^Ga*v�Win¬gc^³]¬]�beY{dlb{si]_^Ggc^rWZ�un�éigc^wÜ9gc^Gnß±3·¸n_^on�tiacd§hitwn_^o] � |}sZ^oa^Gn¬g*^o]_]_^QtiactiY{WZsw]´]_b{Y�â �.�³ã Ü?¶ÌhiWZn¬gc^³]¸^on¬±c~*]_b{`9`i^oa�ÜEgc^Gnß¶3tinßti¯G¯o^Gm*]_^Gn_^³]�¶3tia*gc^GY���^og^o]r~cgcYezZ±;^³]�^GYeY{^Gn¬d_m3·¸nln_^o]q`9n_^ogcbe]_`iWZn§]�Ü3gc^onr¶ctin�gc^o]rzZ`wWZacWZ�ub{dl`i^�tiacd§hwtin �
��^Gdl~cgc^GaÒ^Gn�gc^Gn×^oaôn�·¸`9`w^�`9n_t.hÔb¬YeW.hEv�Win_d_Y{tisZ^³]�ÜUgc^Gn�d_zZsZ^on×tw]�d_be`Enl^iÜÉtw]×gc^³]�^Ga Ë`i^GY\]�^�aczZsZYe^G¯o^GaÌ]�^onuhEbe]l]�^on_Y{besi]�¶3twnu��~cY{besZ¶c^Gg v�WZnoÜHtw]u±3·¸nl^�gc^oacac^�tiacdlhwtinld_±Ì[En_gc^ ���^Gn´dl]_b{Y{Ye^GdH±cY � t � `En_t�h�]�b{Y0ÜZtw]´aczisZY{^o¯G^GaÌ]_n_^o]Që:èU>q>q> é�üOÿ�úì�³ü?��*iÿ��(23ùG*QèU;Z8Eýqé�24�i÷iùrüOÿ�ú¸�³ü0ý[LHû(=ûÌù³ú ÿ��Eù�8ÌûÌöMþ=öMø�ÿ��ÀûÌù�ý�ùO�O�.ö(�?ý[rÀù³ý�üOÿ�úd�iü^*iý ÿ�÷iùQ÷.ÿ�ýÀû��.öMø-23ùG*×ÿÝöM÷iù³ýÀù³þ4�O�³ü}ù³ø�ø�ù³ú¸�.ùqø�ùG*
;³ùO�³ükù³ø�ø�ù³ú¸�.ù³ý þ=ù�ÿ�*Eù³þ3þ=ù�ú{öM÷:5J23ù³ý1�Eþ�*Eù³ý×üOÿ�ú]�iü�öO/�&1pMú�*Eù�ù³ý[�³ü%�iü0þ3ÿ�þ��(�³øaL]�O�³ÿ��Eù^&�öMý1=
/�ú ÿ��iükù³ú¸�.ù³ý�ÿQ23ù³þ423öMú�*4ü0ÿ�ú�ú{öM÷iù³þíèU>q>q> é # â � � ã�ç © Üßd§]�` ��©?� f�^og7tiacgcnl^âWZnlg"hEb{Yr��twad_b{`9nl^udlb{scÜ=tw]£^³]�aczZsZYe^G¯G^oaÌ]�^Gn�be`E`w^�`Mtiað`iWZ�u��^�byY{be`9hEbegcbe]_^o]�dlmcn_Wi±cY{^o��^onqbÉ]_b{Y\vO·¸Y{gc^twvÉ^on_d§]Àtw]_acb{acsid�tiacd§hwtin �

uavGî ïñð'ÅYÄ�ò À.~:|FÃ
Á?WZ��hEb3¶3tinÝd_^³]¬b3g*^o]_]_^q`Mtim*be]�^oYæÜZ^onHhZ^kjl^oa�]�beY3tw]´b{�umcYe^G�u^GaÌ]�^on_^¸gcbesZbe]�tiY{^¬d_b{sia3tw]�~*n_^GnbK�Qtiac��tinl`u�u^Gsi^o]�Y{tiacs � ��^Gn�^on¸^Ga�Y{tiacs×n_·¸`E`w^£v�WZn_gc^oY{^rhZ^Gg�beacg*v�zZnld_^GY=twv5gcb{sibe]ÀtwY{^d_b{sia3tw]�~*n_^GnoÜ@��^oaâgc^Gnr^GnqWZsZd_é�dl]_WZn_^�~cg*v�WZnlgcn_beacsZ^onqb5tw]qb{acg?v�zZn_^�gc^G� �u^Gg�d_~c¯o¯G^Gd ���b{dld_^�~cg*v�WZnlgcn_beacsZ^Gn¬b{ac`9Y{~*gc^Gnl^Gn�b{`9`w^�twY{^Ga*^£gc^o]yjl~cnlb{gcbed_`i^�twd_m�^G`Ì] � ¾Kb{si^£d�é×hEb{si]_b{si]^Gn�WZsZd_é*ÜctM]�tidlm;^o`9]_^o]��u^Gg�v�WZnl±cn_~*sZ^Gnl^Gacd�nlWZY{Ye^q~ca*gc^Gnld_zZsZ^odGÜ3g*hEd � d_m�zZn_sid_��éiY{^³]¸WZ�¶9hiWZnlhEbeg*]�v�WZn_±cnl~csZ^on_^Ga�bKgc^³]�¶c^GYe^�]�tisZ^³]Q8Eþ4�ÀûÌù³ý×tw]rtiaÌhi^Gacgc^�gcb{sibe]ÀtwY{^rd_b{sia3tw]�~*n_^Gn �



í � � ����
�	 ó

� ����������	�
 ������
���������
�� � � ���õô����K�

�@n_t×tw]ß±;^od_`9n_b\hZ^£gcbesZbe]�tiY{^�dlb{sZactw]�~cnl^Gnßb;^³]¸dl]_zZn_nl^�m�^Gnld_m�^G`Ì]�b\h�b@v�WZn_^osÌéi^oacgc^Q`Mtimcb\]�^oYæÜv�WZ`9~cd_^on_^Gn�h?b´a9~ m3é*ÜU¶ÌhZWZnlg3tiaôhEb´n_^�twY{b{dl^Gnl^Gn�]Àtiac`w^Gnlac^�b´mcn�ti`9dlb{d � |Qgc^³]_]_^�`Mtimcbe]_^GYb{aÌ]�nlW?gc~*¯G^Gnl^GnÝhEb3gc^Ga�acz?g?hZ^Ga*gcb{sZ^�]_^Gn_�ub{a*WZY{WZsibæÜMWZs£h?b@±�^Gdl`Enlbehi^GnGÜ9¶ÌhZWin_g3tia�gcb{sibe]ÀtwY{^d_b{sia3tw]�~*n_^Gn¸v�~*acsZ^Gnl^Gn�bKmcn_ti`9d_b{d �

äbvCw ö÷ÀC~CøDyÂ��Ã ùú��û
Å bßv�Win_^Gd§]�beY{Y{^on�WZd�]�W�m3tinl]_^GnoÜÉgc^on×`iWZ�u�×~ca*b{`i^on_^on×W.hZ^Gn�^o]�~cdlb{`9`i^onl]Æac^³]_hw·¸n_`@Üy^o` Ëd_^G�um�^GYehEbedu|}aÌ]_^Gn_a*^o]_]_^o] � ��^oa�b{a*be]�be^Gnl^Gacgc^�m3twnl]�Ü ® Y{be¯G^iÜHdl^Gacg*^Gn�±�^Gdl`i^ogc^Gn�]_b{Y�gc^oa��WEg*]ÀtwsZ^Gacg*^£m3tinl]GÜ@°¬WZ± � ��^o]l]�^�^Gn�b{YeY{~cd§]�n_^on_^³]¸m3é��3sZ~cn ¥*�e�Z�

Alice

ü

Bob


Internet


�Xb{sZ~cn ¥c�e� Ð ® Yeb{¯G^£Wis�°ßWZ±

��^Gdl~cgc^Ga7�3a*gc^Gd�^Ga��uW?gctin_±�^kjlgc^oacgc^�]�nl^GgMjl^�m3tin§]�Ü µ hZ^(�oÜÝd_Wi� v�Win_d_zisZ^Gn�tw]uWZmcd Ëa3timcm�^×`iWi���×~*acb{`Mtw]_b{WZac^oa���^oY{Y{^o� ® Yeb{¯G^�WZs�°¬WZ± �;µ hZ^×mcnlz.hZ^Gn�^GaÌ]�^oaðtw]Q·¸a*gcn_^×b`iWZ�u�×~cacbe`Mtw]�beWZac^Ga�^GYeY{^onq~cg*sZbehi^×d_bes�v�WZnqtw]�hw·¸nl^×gc^Gaï^oac^�twvygc^�]�W�m3tin§]�^Gn � Á?ti� Ë��^oac¶3·¸acsZ^oa�^on�hEbedl]�b��3sZ~*n ¥c� � �
�?ýÝ�¸»þ�������%ª1��¼��%�Z�]���Z�(¬¤«Ñ���G��§�¦�¨�Ô(ª.�+�%�Z�]¦1Ù`�%�¤ÿ Û ª.���¸»¸�.¥���«C�����·�¸�Z����ª1�¸�·¦C��×C¹Gÿ Û ª1�%�¸»·����×Ñ���������%¼��1�G¥Ù�¦C��ªO� Û ¦.��¨���¨����_ª1�·Ù�ª1���U��»����.�d�?¬¤�:�C�UÙ�ß.�·�C�AÔ(á.�³���.×Ñ�(¨Ñ�A§D�G¨D�(ª[«Ñ�����+¦C§��Y�·»�ÖU��¦C���M¦.��¥1§����(����«C�¦C�	�fª1�¸�·¦C��×6�(��¼��C���K¼(¨�Ù��%ªI�Z�S§��Z�%���+�(��¨�»¸�Q�³�Z���?ª1�1�%��»¸���(¥�»�¨��U����«.���Z�kª�
(��¨��]ª1Ù
�����O� ¶ZµO�% ����(�Z�

� ��
(×:�����Z���¤¦C���fª.�·�¸¦.�%×Ìª1Ù���� ± ���Z�� O�Ñ¶ � Ó0�(¨����Oª1�(�+Ù�¼���¨�� ¹(º�¦.�%���M«Oª1�¸��ª1Ù���«.�K�Z��ª.����»·���?¬¤����¹
���



�G¥

Alice
 Bob


Internet


Eve


�ÉbesZ~cn ¥*� ��Ð ® Y{be¯G^wÜ3°¬WZ±�WZs µ hZ^

Í éin ® Y{b{¯o^Qd_^oacgc^onq^oa�±�^Gdl`i^Gg�]�beY�°¬WZ±��u^Gg�^Ga�gcbesZbe]�tiY;dlb{sZactw]�~cnoÜ*dlb{sZ^on¸h?b�tw] ® Yeb{¯G^
�³ÿ��iþ=ù³ýÀù³ý�±;^od_`w^Ggc^oa � ��^o]l]�^�sZzZn×¶9~caÙhZ^ogÙ¶Mj_·¸Y{mÒtwvrd_bea /�ý ÿ�÷(�iükù�þ48��iú{ù³ÜÉd_Wi� `9~ca¶E~*aï^GnQb5±;^od_begcgc^GYed_^�twv � ��t ® Yeb{¯G^�^Gn�gc^Gaâ^oac^Gd§]�^wÜ�gc^Gn�¶3tin�g*ÞGaâmcnlbehwtw]_^�aczZsiY{^iÜ@^on¶E~*aÔgc^oaÔ^oac^Gd§]�^wÜ5g*^Gn�`MtiaðYòt�hZ^�^oaÔdlb{sZa3tM]�~cnoÜ�gc^Gn£±�^ohEbed_^GYeb{si]Q`iWZ�u��^on�v�n�t�¶c^oacgc^ �Á?b{sZactw]�~cnl^Ga�m3éi¶c·¬v�]�^Gd Ï ±�^Gdl`i^Gg*^Gaâbeacgc^Ga�gc^oa�dl^Gacgc^odq]_b{Y�°ßWZ± �
Í éin£°ßWZ±ï��WEg*]�tisZ^Gnr±�^Gd_`w^Ggc^oa4�u^Ggâg*^Gaðm3éi¶3·¬v�]_^Ggc^�g*b{sZb\]ÀtiYe^�dlb{sZactw]�~cnoÜ;`Mtiaï¶ctia~cacgc^on_d_zisZ^�WZ��dlb{sZactw]�~cnl^Gaãh?ben_`w^GY{bes�^Gn�Yòt�hZ^³]×twv ® Y{be¯G^�WZs�gc^Gnl��^og4WZ��±�^Gdl`i^ogc^Ga`iWZ�u��^on�v�n_t ® Y{b{¯o^ �KÅ b´d_besZ^GnoÜ5tw]×°ßWZ±�÷iù³ý ÿ ��rÀù³ý�ù³ý�d_b{sia3tw]�~*n_^Ga � ��beYßg*^o]_]_^�±cnl~csZ^on°¬WZ± ® Yeb{¯o^ ë d�öUTQù³þ3üOú ÿ��EùQþ48��iú{ù³Ü9d_Wi�¿tiYeY{^r¶3tin¬tigcsÌtia*s�]�beY �9® Yeb{¯G^ ë dßmcn_b\hwtw]�^qWZs×Wiè;^Ga ËY{b{si^�aczZsiY{^Gn¬m3tid_dl^Gn�d_ti���u^Ga���tw]_^G��tw]�bed_`@Ü?d_éiY{^ogc^Gd�tM]�gc^Gn¸]_b{Y�¶9hi^Gn�Wiè;^GaÌ]�Yeb{s×a*zZsZY{^¶czZn_^on�ac^o]_WZm�Þoa�m*n_behwtw]¸aczZsZYe^£WZsÆWZ��hZ^oacg*] �3® Y{be¯G^£`Mtia�hw·¸Y{sZ^�tw]�Wwè=^oa9]_Y{besZsZzZnl^�d_beaWiè=^oaÌ]�Y{besZ^�aczZsZYe^�mcéÔd_bea�¶Mjl^o���u^Gdlb{gc^�^GYeY{^onu¶9~ca�`wtwa�d_^oacgc^âgc^oa��u^Gg�ÜÝa3éinu¶9~ca
d_^Ga*gc^Gn�^oa�±;^od_`w^Gg � Êr~ca�`Mtia�WZsZd�é�hi·¸YesZ^qtw]¸Wiè;^GaÌ]_Y{b{sisZzZn_^�aczisZY{^oa�hEbòt�^Ga�Wiè;^GaÌ]_Y{b{saczZsZYe^Gd_^onlhi^Gnr^GY{Ye^Gn¸a*zZsZY{^o¯G^oa9]_^Gn � ��^o]l]�^�hZ^Ga*gc^Gn�hEb�]�b{Ye±3tisZ^q]�b{Y;bKa3·¸dl]_^�tMv�d_acb\] �
µ hi^�`Mtia=ÜHm3éïd�ti�u��^�hEbed�d_WZ� °ßWZ±�ÜyhZ^on_b\�3¯G^on_^iÜ´tw]Æg*^o]u^Gn ® Y{b{¯o^�gc^GnÆ¶3twn�d_^Ga*g*]±;^od_`i^ogc^Ga=Ü���^oa µ hZ^×`Mtia�b{`9`i^�Yòt�hZ^�^Gaâdlb{sZactw]�~cnoÜ3gc^Gnqd_^onQ~cg�Ü@d_Wi�ñWi�ñg*^Gaâ`wWZ� Ë��^on´v�n_t ® Yeb{¯o^iÜÌg3t µ hi^Qb{`9`w^q¶3twn ® Y{b{¯o^ ë dßm*n_behwtw]_^�aczZsZYe^ � �Qt�dlb{sZactw]�~cnl^Ga�^Gn¬gctiacac^³]~cg*v�n�t�gc^oaÔ±�^Gdl`i^Gg ® Yeb{¯G^�dl^Gacg?]�^iÜU`Mtia µ hZ^u¶c^GYeY{^on£b{`9`i^u·¸acgcnl^�bÉ±;^od_`i^ogc^Ga=ÜX~cg*^Gatwvy°ßWZ±�hEbeY�WZm�g3tisZ^£gc^³]�Ü3a3éwnr¶ctia�v�WZn_dlzZsZ^Gnrtw]�hi^Gnlbe�3¯o^Gn_^ �Í éin£gc^on£±cY{b\hZ^on£b{aÌhZWZY\hZ^on_^o]£àc^Gn_^Æm3twnl]�^onGÜ�±*Y{behi^GnQd§[Edl]�^o��^³]�¶E~*nl]�besi]�~cW.hZ^on_dl`E~*^GY{besi]�ÜWZsqhEbEd_^Gn5gc^onlv�WZn5m3éq¶ÌhiWZn_g3twa×h?b9`Mtia�v�WZn_��tiY{bed_^on_^Hdl]_n_~c`Ì]_~cn_^oa�bEd§[Edl]�^o��^³] �wµ a×d�éigctia

Ò����Z�Ñ��»����]�Z��¨�����
³�Z�%�M§�áC¨��Z��ªO���:ß1�%�A¨��Z��Ô(á�¹��Y�·»�ÖU�¤�Oª1�D«O¬¤�·�C�A���¸¦1��ª1�����Ñ��»¸«.�¤��»·�C�(ªO�%¼������^�¸»·�C��ZÙ`�����]�³�G�+�C��¨���� � Ô³á Û ¬MÙ`�%�D¨������ ¥����·�¸�Z�]��»·�C�(ªO�%¼��%�Z�f�Oª1�-�+���(¨��G�0§��G¨�»ì�Z�S���ZÔ��Z�?ªO�! ³� � «.�G¨ Û ¬MÙ`�%�¨��Z���U¹



�.©

dl]�nl~c`Ì]�~cnr^Gn�a3·¸nl��^on_^�±�^Gd_`9nl^ohZ^³]Qb=v�ziY{sZ^oacgc^�twv�dlacbe] �

äbvG½ È ÆFû'À.~Cø#" y%$ &�|('(�­ÄBÅ¤�d�­ÆbøJ�YÆW�­y
µ a7lJ�4;Gú ÿ%r�,�ù.p�V þÑ& ý��(�³ü0ý1��r³ü��Eý�ù*)�lk,IV�+Q^Gnß^Ga�v�WZnl��^oY�±�^Gdl`9n_behi^GYed_^£twv�gc^�v�zZnla3·¬hEa9]_^m3tinl]_^GnoÜ3gc^Gnl^Gdrb{acgc±Ì[En_g*^Gd�v�WZn_¶cWiY{g�WZsÆmcnlW?¯o^Ggc~cnl^Gn�v�WZn�dlb{sZac^on_beacsÆWZs�hZ^Gnlbe�3¯o^Gnlb{acs �
�Qt ® Yeb{¯G^�WZs4°¬WZ±�be`E`w^âd_Wi� ~*gcsÌtiacsid_mc~ca*`9]�`wtwa�dl]_WZY{^�m3é4¶cbea3tiacgc^oa�Ü´b{acg*v�zin_^Gnh?bß^GaÙaÌ[4mctinl]GÜÉ`MtiY{g*^o]�^o]anÌ8��iú{ùOrÀù³þ3ükù³ý �Xµ ]�aczZsZYe^G¯o^GaÌ]�^on�hEb{Y¬b´mcn_ti`9d_b{d�Wiv�]�^uhi·¸nl^^GaÌ]�^oa"sZYeWZ±3tiY\]×^oY{Y{^on�a3tM]�b{Wia3tiYe] �-, ù³ý³ÿ´@@ÿ��iþ�b¸pQÁ ® ^Gn�^o]Æ^o`9d_^G�um�^GY�m3éï^o]ÆsiY{WZ±3twYe]aczZsZYe^G¯G^oaÌ]�^GnoÜ�¶ÌhZWZnlb{�uW?gïg*^Gaðg3tiacdl`i^�hEb{nl`EdlWZ�u¶c^Gg9,	.0/ d�tia*gcdl[EacYeb{sihEb{dQhEbeYÉn_^³]_]_^d_b{s�b{�uWEgïgc^o]�g3tia*d_`i^���twn_`i^og �Uµ ]�aczZsZYe^G¯G^oaÌ]�^Gn�¶3tin£]_b{YÉv�WZnl��éwYHtw]�sÌtin_tiaÌ]�^on_^iÜ5tw]gc^q^oac`i^oYe]_^qm3twnl]�^onGÜÌ^on´g*^G�êgc^rsZbehi^GnÝd_bes�~cguv�WinßtM]´hw·¸nl^ �EÍ zZsiY{^G¯o^GaÌ]�nl^o]´d_`MtiY3g*^Gnlv�Wind_WZ��~cg*sÌtiacsZdlmc~cac`Ì]�¶3t�hZ^�d_b{`9`w^Gn_¶*^Gg4v�WZn ® Y{be¯G^ ë d�b{gc^oaÌ]�be]_^o] � ��^o]l]�^uWZmca3éid£hi^Gg tw]® Y{be¯G^Ý�uz?gc^onKWZm�¶*WZdXa*zZsZY{^o¯G^oa9]_n_^³]X�u^Gg�^G`9d_^o��m�^GY\hEb{dU`izZnl^G`wWZnl]GÜwm3twdX^oY{Y{^onKY{besZac^Ga*gc^ �
Í zZsZYe^G¯o^GaÌ]�nl^o]�`Mtia�a9~7Y{t.hi^âgc^oa7mcn_b\hitM]�^�aczZsZYe^�WZs4]_b{Ye¶czZn_^oacgc^�Wiè;^GaÌ]�Yeb{sZ^�aczZsZYe^ ���^Gaðmcnlbehwtw]�^�aczZsiY{^�hEbegc^Gnl^GsZb\hZ^Gdq]�b{Y ® Yeb{¯o^ � ��^GaðWiè;^GaÌ]_Y{b{si^�aczisZY{^�Yòtisin_^GdqbXv�WZnl�ñtwv^o]frÀù³ý³üOÿ �yû��iüOÜÌd_WZ�ê~cg*W,hi^Gn´aczZsZYe^Gaub{acg*^G¶cWZYegc^GnHbea*v�WZnl��tw]_b{WZa�WZ� ® Yeb{¯G^ ë dHbegc^GaÌ]_be]�^³]21 �Í zZsZYe^G¯o^GaÌ]�nl^o]Ýd_besZac^on_^GnH¯o^Gn§]�be�c`wtM]�^o]y��^ogudlb{a�^osZ^GaÆmcnlbehwtw]�^¬aczZsZYe^ � ��t�a*zZsZY{^o¯G^oa9]_n_^³]ac^o]_WZm�¶3tin´d_be`Enl^o]�dlb{s�±;^³h?bedßv�WZn ® Yeb{¯o^ ë d¬b{g*^GaÌ]�b\]�^o]GÜ9`wtwa�aczZsZYe^G¯o^GaÌ]�nl^o]¸sZtin�tiaÌ]_^Gn_^wÜctw]`E~*a ® Y{b{¯o^�¶3twn¸vOéi^o]�~*gcY{^³hZ^Gnl^o]rgc^oa�m*n_behwtw]_^QaczZsiY{^ � ÊrhEb{d�g*^Ga�mcn_b\hwtw]�^Qa*zZsZY{^�±cY{b\hZ^Gn`iWZ�umcn_Wi��b\]_]�^on_^³]�ÜZ^on ® Y{be¯G^¸v�WZnlmcY{besi]�^³]É]�beY3tw]´`iWia9]�ti`Ì]�^raczZsZYe^G¯o^GaÌ]�nl^o]�Ü9dlWZ��d�é£]�n_·¸` Ë`i^Gnr¯G^onl]_be�3`Mtw]_^o]�]�beY{±3twsZ^ � ��^o]l]�^�hZ^Ga*gc^Gn�hEb�]�b{Ye±3tisZ^q]�b{Y;d_^oac^Gnl^ �
Í éin�°¬WZ±â�uW?g?]ÀtisZ^on�^Gaïd_besZac^on_^o]�±;^od_`w^Ggâv�n�t ® Y{be¯G^wÜ�`Mtia�¶3tia�hi^Gn_b\�3¯G^on_^wÜ�tw] ® Yeb{¯G^h?ben_`w^GY{besi]�^onÆtwv�d_^oacgc^Gnl^Ga � °ßWZ± ]ÀtisZ^on×`iWia9]�ti`Ì]Æ]�b{YßaczZsZYe^G¯o^GaÌ]�nl^o]ÆWZsï±�^Ggc^onÆWZ�ìtw]vOé�~cgcY{^³hZ^on_^o] ® Y{b{¯o^ ë dQ¯G^onl]_be�3`Mtw] � �Qt�`iWi���×~*acb{`Mtw]_b{WZac^oa��u^GYeY{^G� aczisZY{^o¯G^GaÌ]_n_^o]�Wis°¬WZ±�v�WZn_^osÌéinßW,hi^Gn�gc^³]�~cd_be`Enl^Qac^³]_hw·¸n_`@Ü3`Mtia�°¬WZ±�be`E`w^Qhw·¸n_^£d_be`9`i^Gn�mcéutw~*]�^oac¯Gb\]�^ Ë]�^GaðtMvÝgc^o]£�uWEg*]Àtisiac^�¯o^Gn§]�be�c`wtM] �;Í éin�°¬WZ±ï�uW?g*]�tisZ^onq¯o^Gnl]_be�3`Mtw]_^o]GÜ�v�WZnld_zZsi^Gn�¶ctiagc^Gn§v�WZn¬v�zZnldl]�tw]¬hZ^Gnlbe�3¯o^Gnl^iÜ3tw]¬¯G^onl]�b\�3`Mtw]�^³]�`iWi���u^Gn´v�n�t×aczZsiY{^G¯o^GaÌ]�nl^o] �?Å b=tiaÌ]Àtisi^GnGÜtw]�aczisZY{^o¯G^GaÌ]_n_^o]_d�^Gsi^o]�¯o^Gn§]�be�c`wtM]�ÜÝ^Gn�beacgcY{tisi]Æbrgc^Ga7dlWiv�] s¸twn_^âdlWZ� °¬WZ±�±cnl~csZ^on]�b{YÝhZ^on_b\�3¯G^on_b{a*s � °¬Wi± ¶3tin�g*^Gnlv�Win×�×~cYeb{sZ¶c^ogÔv�WZn×tw]�hi^Gn_b\�3¯G^on_^wÜHtw] ® Y{b{¯o^ ë d�¯o^Gnl]_be� Ë`wtM]×^Gn�~cacgc^on_dl`Enl^ohi^o]�twv�aczZsiY{^G¯o^GaÌ]�nl^o] � ¾�[E`E`w^Gd�gc^oacac^�hi^Gn_b\�3¯G^on_beacscÜ5¶3tin×°ßWZ±ôa9~® Y{be¯G^ ë d�Wiè=^oaÌ]�Y{besZ^�aczZsZYe^�WZs4`wtwa�~cacgc^on_dlzZsZ^â¶ÌhZWinlhEb{g*]�±;^od_`i^ogc^Ga ^on�d_besZac^Gnl^o]�twv® Y{be¯G^ � ��^Ga*ac^�VÝ²£|¬^on�b{Y{Ye~cdl]_n_^on_^o]¬m3é��3sZ~cn ¥c�¢�*�
Å b¸¶3twn�b{`9`i^�WZm*a3éi^o]Æ^�3?mcY{be¯Gbe]�]�b{YeY{begã]_b{Y ® Y{be¯G^�hi^GgÒb{acg*v�zin_d_Ye^Ga tMv�aczisZY{^o¯G^GaÌ]_n_^o] � |
4GÿA���+�%»5 ³�[ª1���Z�Y»·�³¨�� Û ¦C�¸¨��Z�Y¦C�C�%á��U�Y¼(��»·�:�­ý3�HÙ����þ�K��ª.§k�d�����Ñ��»¸���Q»·��Ù�¦.�%§�ª1��»¸¦.�Q¦.§ ¨��Z�0���%¼��1�%���»¸�.������»¸���C�%��×Ñ�+����§Q¹Ñ�0�U�����]«Ñ»¸��«Ñ»�¨�¦.��»¸�:�C�K�.¦.§�§��K�(¬¤�%§D�����K»¸�(¨IÔ(á Û �Z�G¹



�� 

Alice
 Bob


Internet


Eve


Nøglecenter


687:9<;>=%?>@BA�C�DFE0GH7:IKJ�LNM�O�P	Q�IRLNSUT�VWE�X<9<MYL[ZNL[E\VHLN=

G]V2L[S>L[V_^�`a=cb�7ed>f\V]V2L[VKV27:MYMY7:S>GHJ�=Hg<h>M:LNIRL[V-ij=2`k`�VlM:7Y9<9<L(7:IKL[MYM:LNInmoMY7:ZNLUg<9kp�g<hqVH7YM
`�VrM:7Y9<9aL*7YIRLNMYM:LNIsp�g<hkga9tE>Xa9<MYL[ZNLNEuVH=HL[VN@vQoS>LNEw^�LN=rh�LNG]x\=HL[b�E>L_OyP	Q�zv`aEuV�`a9aLN={b�7
7YIR7YS>M:LN=]VH7YSr`�VFb�7�^�`a=Fij;>MYS*VH7YMYM:7YS|V27YM�E>X<9<M:LNZ[LNEuV2=]L[V}@um%VyS>L�VHVHLW7:x�x�L~`aM:VH7YS�L[=�VH7YM�i��%MYS>L�V}z
g<9c7YE>S>L[h��%=HL[=~f�S>L[=HM:7Y9<L[=HL	xagaIKJ>M:7Yx�`�VH7Yg<E>L[=Nzub<L[E>S>L[=Wb�7�V27:MYh�`a9aLo7
`�ijG]E>7:V�?>@BA�@

� g<I�E���b�EuVWGHx�`aM�E>Xa9<MYL[ZNLNEuVH=HL[V~^�`}baL|h�L[b�7:G�ijga=e7YS>L[E\VH7:VHL[V2L[E0`�i8mWMY7:ZNLaz�ijX<=eL[V�Z[LN=�V27��
� x�`�Vox�`aE�;>S>G]VHLNS>L[GN@��oL[V]V2Lrx\=H��b<LN=[z�`�VWJ�LN=HG]g<E>L[E�IKX�S>L[=WJ�LN=]GHg<E>M:7Y9aV�gaJ�^>g<GWE>X<9��
MYLNZ[LNEuV2=]L[VN@��oL�V*J�L[=HG]g<E>MY7:9<L*ij=HL[IKIRX�S�LKL[=rx\;>E�E>X�S�b<L[E>S>7:9aV}z!E��a=-ZNLN=�V27 � x�`�V2L�Vr;>S��
G]V2L[S>LNG[z�IRLNE�LN=K`aMYM:7Y9<L�b<L[M%;>^>L[E>GH7:9aV2G]Il�%G]GH7Y9�V}@F��7eb�7YM�9<L[=HE>L0^�`}b<L�OyP	Q��5LNE�VH7YM�`�V
ij;>E>9<L[=HL|;�`aE>G]L[V~i�f�G]7YG]xaL-`�ijG]V2`aE>S>L�z�ga9ci���=~S�LN=]ijga=~h�=H;>9cijg<=�LNE0MYg<x�`aM�=HLNJ�=2�%GHL[EuV�`aEuV
ijg<=eE>X<9<M:LNZ[LNEuV2=]L[V}@

��7!7YE>S�ijXa=HLN=~S>L[=]ijg<=WLNE�GH�ax�`aMYS�V{�
���2�����~� ��¡Y¢�£�¤H��£¥¡���¦�§W¨�£j©���¤�¡�£�ª¬«¥�!�e§®­�@�mWMY7:ZNL{x�`aE
E�;K9u��V27:M�¯
°~m-�BL[ERijg<=�`�VFi��{;�S>G]VHLNS�V®GH7�V�ZNLN=�V27 � x�`�V}zuS>L[=�L[i�V2L[=]ijX<M:9<LNE�S>Leh>MY7�b<L[=FGHLNE�S�V
V27YM
E>Xa9<MYL[ZNLNEuVH=HL[VN@�DFE±¯
°�m²x�`aEti�@5LNx\G[@�h�L � E>S>LrGH7Y9K7vL[E�b�7Y=]x�G]g<IR^>LNS�z�J��lL�V�x�g<Ic�
I�;>E>L[xag<EuV2ga=oLNM:MYL[=~M:7Y9<E�LNE>S>L�@���7!`aEuV�`a9aLN=Nz�`�Vo¯
°~m-�BL[E�g<9RE>X<9<M:LNZ[LNEuV2=]L[V�^>`a=WS�LN=HL[G
LN9<E>L|xagaIKI�;�E>7Yx�`�VH7Yg<E>G]x�`aE�`aM:LN=Nz�LNM:MYL[=eJ��cijga=H^��aE�St^�`�=~;�S�b<L[x�G]MYL�VoE>Xa9<MYL[=Nz�g<9cG2��MYL��
S>LNG®x�`�El;>S�baLNx\GHM:L�7YE�ijg<=HIK`�V27:g<E>L[=�g�b<LN=®LNEKGH7Yx\x�LN=�x�`aE>`aM�@\D�V®E>X<9<M:LNZNL[EuV2LN=yx�`aEl^>`�baL
L[V%^�LNM:V®E>L�VHb��%=HxK`�i
¯
°�mr�5LN=yg<9rS>L�V�i��a=�b<ga=HLNG�O�P{Q�VH7YM�`�V®GHLW;>S_GHgaI³J�� � 9<;�=®?>@5?>@

´o�a=Rp�g<h�IRg�S�V2`a9<L[=*LNE�GH7Y9aE>LN=]L[VRh�L[GHx�LNS�zyx�`aEq^>`aE�b��%M:9<LULNEuV2L[Eµ`�VR^>L[E\VHLtZ[LN=��
V27 � x�`�V2L[Vo^>g<G�E�X<9<MYL[ZNL[E\VH=HL�V}z�G]g<I¶VH7YS>M:7Y9<L[=HL{h�LNGHx\=]L[b<L�V}z�L[MYMYL[=oh>=];>9<L�L[E±MYg<x�`aM
x�g<J>7�z



�.¡

Alice
 Bob


Internet


Eve


Nøglecenter


LRA

·

LRA
 LRA
 LRA


687:9<;>=%?�@B?>C>D�EtO�P	Q�IRLNSUT[V~E>X<9aMYLNZ[LNEuV2L[=�g<9*d�LN=]L-¯
°�m

GHg<I³^�`�ERVH7YS>M:7Y9<L[=HL%^�`�=y^�LNEuV2L�V}@\�y�%MY9<L[=�p�g<hlS�L[V�ijX<=HG�V2L�z\b�7:M>E>X<9<M:LNZ[LNEuV2=]L[V®xag<EuV2=]g<M��
MYLN=]Laz�`�V~ZNL[=]VH7 � x�`�VHL[V~7Yx\xaL-LN=~;>S>M:X<h�L�V~LNMYM:LN=%VH=H;>x\xaL�VoVH7YMYh>`a9<Laz�7YE>S>L[EtS�L[V�G]LNE>S�LNGWVH7YM
p�g<h�@¸�y�%MY9<L[=8p®g<h�`�Vvh>=];>9<L�L[ErM:g<x�`aMuxag<J�7�z�GHx�`aM\^�`aE�G]LNM�b	ijg<=HL[GHJ�X<=H9<L®E>X<9<M:LNZ[LNEuV2=]L[V}z
g<I¹ZNL[=]VH7 � x�`�VHL[VyLN=�9af�MYS�7Y9aVN@uº~b�7YG�Z[LN=]VH7 � x�`�VHL[Vy7Yx\x�L~L[=®9�f�M:S>7Y9�V}zaG]x�`aM�GH7:9<E�`�VH;>=HL[El`�i»�
b�7:GHL[GN@F��7e^�`�=RS�LN=]ijga=Rh�=H;>9±ijg<=cLNE�MY7:G]VHL(g¸baLN=RS>L(V27:MYh�`a9aL[V2=];>x\E>L(ZNL[=]VH7 � x�`�VHLN=NzFL[E
G2�ax�`aM:S�V±¼®��¤�£�¡ ½%�2��£��R����¾a���2��£¥¡���¦w�v¡Y¢�£*«�¼v���¿­�@8�oL[E>E>L(M:7YG]VHLKx�`aE�L[EuV2LNE�M:7Y9<9aLK^>gaG
E>X<9<M:LNZNL[EuV2=HL�VcLNM:MYLN=-J���L[E�G]LNJ�LN=H`�VcGHL[=]b<L[=N@�Q|h�LN9<9<LKV27YM�i��%MYS>L*V2`a9<LN=�p�g<h�xagaE\V2`axuV
V27YMFE�X<9<MYL[ZNL[E\VH=HL�V}z!GHg<IÀGH�tGHMY�a=|ZNLN=�V27 � x�`�V2L�V-gaJk7�Á�°W¯F�5LNE�@
��g<=]LNG-OyP	Q	G]LN=|E�;k;>S
GHg<I#J�� � 9<;�=�?>@ÃÂ�@v�o7�h�LNIK�%=HxaL[=NzF`�Vrb�7%`aM:S>=H7:9�x�`aE�;>E�S>9u��z8`�V�G]x�;�MYMYLlxag<EuV�`�x\VHL
E>X<9<M:LNZNL[EuV2=HL�V}zFIRLNEwb�7%x�`aEÄ;>E>S�9u��zF`�V�GHx\;>MYM:L(S>g�Å�E>MYg<`aS>L_^>L[MYL(Z[LN=]VH7 � x�`�VHL[Vc^ub<L[=
9u`aE>9>@

��7�IK`aE>9<M:LN=RE\;Æx\;>EÇT[EÇVH7YE>9�zyijg<=_`�Vlbag<=HL[GtO�P	QcLN=(x�g<IKJ�MYL[VNz®E�LNIRMY7Y9�LNEÇI�;��
MY7Y9a^>LNSlijga=%`�Vex\;>E�E>L�V27:S>GHG�V2LNIRJ>M:LoLNEUh�LNG]xaLNS�@¿�oL[V]V2L	LN=�GHJ�LNZN7:LNM�V�b�7Y9aVH7Y9aV®7�VH7YM�i��%MYS>L
`�i � E�`aE�ZN7YL[MYM:LyVH=2`aE>GH`axuV27:g<E>LN=[za^ub<ga=�S>L[V�LN=�L[GHGHL[EuV27YL[M:VNz<`�Vvb�7�L[i�VHLN=]ijXaMY9<L[E>S>L�x�`aE�i�`�G]V]�
GHM»��z�^ub<ga=HE��a=�LNE(9<7�b<L[V%`�i�V�`�MYL~LNMYM:LN=yxag<EuVH=2`axuV�LN=®7YE>S�9u�aL[VN@��WLNE>E>L	G]LN=�b�7:ZNLoijga=HL[V2`a9<L[G
`�iFLNEÉÈ
¡�Êl�-Ë���¤�¾a��¤�@¿Q�9<LNE�x�`�E�S>LNE�E>LrG]LN=]b�7:ZNL�M:L[b<L[=HL[G	`�iFE>Xa9<MYL[ZNLNEuVH=HL[VNz�L�b<L[E\VH;>LNM�V
h�`aGHL[=HL�V�J��rLNE(G]LNJ�LN=H`�VeGHL[=]baLN=N@���LNS(GH7:9<E>L[=H7YE�9�`�i
L[E_h�L[GHx�LNS�z>V2`a9<LN=®moM:7YZNL~xagaE\V2`axuV
V27YM\L[E*Ìe7YIRL � L[=]baLN=NzaGHg<IÍV27:M:ijX�Î]L[=
h�L[GHxaL[S>LNERL[VvV27:S>GHG�V2LNIRJ�LNM�@���`WS>L[V]V2L�VH7YS>G]G]V2L[IKJ�LNM
LN=~GH7Y9aE>LN=]L[VW`�i�Ìe7:IKL � LN=]baLN=]LNE�z�x�`aE�p®g<h�z�IRLNS0S>L-E�X�S�baLNE>S�7Y9<L|E>X<9<M:LN=[z�b<L[=H7 � ZNLN=]L
`�V�V27:S>GHG�V2L[IKJ>M:L[VF7�h�L[GHx�LNS>L[ElLN=Fx�g<=H=]LNxuV}@<�oLNEcG2`�IKM:LNS>LeO�P	Q!IKL[S*moMY7:ZNL�zap�gah�zuD�b<L�z



��¤

Alice

Ï

Bob


Internet


Eve


Nøglecenter


LRA


LRA

· LRA
 LRA


·
CRL

Ð

687:9<;>=%?>@ÃÂ�C¿DFEtOyP	QyIKL[S�´~X<9<M:LNZNL[EuV2LN=[z¿¯
°~mÍg<9cT[E±Á�°~¯

´WX<9<M:LNZ[LNEuV2L[=Nz¿¯
°~m-z�Á�°W¯Ñg<9RLNE>S>L[MY7:9*Ìe7YIRL � LN=�b<LN=~GHL[G�7 � 9<;>=�?>@BÒ�@

��7�^�`a=Rh�L[GHx\=HL�b<L�V(LNEµx�g<IRJ>MYL�VlO�P	QrVH7YMeS>7:9<7:V2`aMYL_G]7Y9<E>`�V2;>=]LN=[@���7�^�`a=RGH7:x�=]L[VKg<GNz
`�VeZNL[=]VH7 � x�`�VHLN=�h�MY7:baLN=®GH7Y9aE>LN=]L[V�`�i
L�VeE>X<9aMYLNZ[LNEuV2L[=Nz�`�Veh�LNGHx�LNS>L[=�x�`�ElV27:S>GHG�V2LNIRJ>M:LNGNz
G2`aIrVW`�V�Z[LN=�V27 � x�`�V2LN=]E>LNG�9af�M:S>7Y9<^�LNSUh>MY7�b<L[=%b<LN=]7 � Z[LN=]L[V}@

º~b�7YG�OyP	Q��5LNE_G]x�`aM¿GHx�`aMYL[=HL[GNz\V27YM>i�@5LNx\G[@�7:E\VHLN=]E�`�V27:g<E�`aM�V�J>M»`�E�zug<J>G�V��a=yS>LN=yb�7YGHG]Lox�g<Ic�
J>MY7:x�`�V27YgaE>LN=[z�G]g<IÓb�7�h�L[M:f�GHL[=W^�LN=H;�E>S>LN=[@

ÔUÕ�Ö ×ÙØ8Ú|ÛUÜ[Ý~Þ Ý%Ø¶Þ Ý~ß ×áàãâ

�oLNE(g�b<L[E�ijg<=®h�L[GHx\=HL�b�E�L{OyP	QFL[=�IRLN9<L�V®ijg<=]LNE>x\M:L[V%7¿ijg<=]^>g<MYScV27:M¿LNElb�7Y=]xaL[MY7Y9|7YIRJ>M:L��
IKL[E\V2`�V27:g<E�@�DFx\GHLNIRJ�LNM:b�7:G�b�7YM�S>LN=%g�i�V2LWb��%=]Lod�LN=]L�LNE�S(h>MYgaV®T[V�E>X<9<M:LNZ[LNEuV2L[=N@>�WL[VHVHL
9<7:baLN={;>IR7YS>S>L[MYh�`�=]V�L�V{J>=Hgah>MYL[Itz�S>`0p®g<h¬g<9UmoMY7:ZNL�7:x\xaLcE>X�S�b<L[E>S>7Y9�b�7:G	G]VHg<MYL[=	J��
S>L[V(GH`aIRIKL0E>X<9<M:LNZ[LNEuV2L[=R�*G]J�L[ZN7:LNM:VK7Yx\x�Laz�^ub�7YGKmoM:7YZNL0g<9kp�g<hµh�g<=l7�ijg<=]GHxaL[MYM:7Y9<L
M»`aE>S�La@�p�g<h(x�`aE_IK�aGHx�L�7Yx\x�L�b<LN=]7 � Z[LN=]L�moM:7YZNL��BG®h�L[GHx�LNS�z�S�`-^�`aE(7Yx\x�L�^�`a=yV27YM:MY7:ScVH7YM
^>LNE>S�LNGcE>X<9<M:LNZ[LNEuV2L[=N@��WLN=*LN=r9<=H;>E�S>M»�%9<9aLNE>S>LKV2g�I�;�MY7Y9a^>LNS>L[=|ijga=*`�V�M:X<GHLKS>L[V]V2L�ä
å ¤�ª<æ¸¢�����¤�£¥¡ ½%����¤�¡�¦��Kg<9RLNE±©�¡���¤H��¤ å ¡Y¢ å �èçu¢�¦�¡�¦���@

P{=�f�S>GHZ[LN=]VH7 � Z[LN=]7YE>9	7:E>S>LNh>�%=HLN=[zu`�V8^\baLN=�V�LNE>x�LNM:V�E�X<9<MYL[ZNL[E\VHLN=�Z[LN=�V27 � ZNLN=]LN=FS>L%`aE>S>=]L



��Ç

Alice

Ï

Bob


Internet


Eve


Nøglecenter


LRA


LRA

· LRA
 LRA


·
CRL

Ð

Time Server


7
 5
6


12
11

10


8
 4


2

1


9
 3


687:9<;>=%?>@BÒ�C¿DFEtOyP	Q®IKL[St´~X<9<M:LNZNL[EuV2LN=[z¿¯
°~m-z�Á�°W¯�g<9cÌe7YIRL � LN=�b<LN=

E>X<9<M:LNZNL[EuV2=HL�@�é0LNStS>LNE>E�LrMYXaGHE>7:E>9>z�G�V2g<M:LN=~p�g<h07YE�S>7Y=]LNxuV2L{J��cmoM:7YZNL��BG�E>Xa9<MYL[ZNLNEuVHLN=Nz
ijg<=HS>7�^�`�E>GrL[9<L[VrE>X<9<M:LNZNL[EuV2LN=|G]VHg<MYL[=-J>�tmoM:7YZ[La�5G-E>Xa9<MYL[ZNLNEuVHLN=N@v´W;�x�`aEwp�gahkb<L[=H7��
� ZNL[=HLlh�LNG]xaL[S>LNEwij=H`UmWMY7:ZNLa@�Qo��`aE>IK`a=]x�ijg<=]baLNEuV2L[=rIK`aE�z
`�V|S>L[E>E>LRIKg�S>L[MFh>MY7�b<LN=
LNE(=HLN`aMY7�V2L�V}@��oL[V�L[=�b�;>=HS�LN=H7:E>9<L[E�z�ij=H`rh>M»`�@�Q�Ì�� � 7Yx\xaL[=H^>L[S>GH=H�aS>L�V}z�`�V�b�7�7��o`aE>IK`a=Hx
LNE>S>L[=�IRLNSlA���?-E>X<9<M:LNZNL[EuV2=HL�z\g<9rS>L�V�L[=�E��%=]MY7:9<9<LNE�S>Laz\`�V®S>L~b<LN=]7 � Z[LN=]LN=�^�7YE�`aE�S>LNE�@
� g<Iêh�LNGHx\=]L[b<L�V{7
`�ijGHE�7:VHVHL[VWg<I�M:g¸b�9<7�b�E>7YE>9aLNE07!x�`aJ�7:V2L[M
A�z¿GHx�`aM!`aM:MYL	E>X<9aMYLNZ[LNEuV2=]L-7
��`aE>IK`a=Hx|g�b<L[=H^>g<M:S>LeS>LeGH`aIKIRL�=]L[VHE>7YE>9aGHMY7:E>7YL[=Nz¸g<9	S>L�VFh�X<=�7Yx\x�L%ba�%=]LeL[VFJ�=Hg<h>M:LNI
`�V®baLN=]7 � Z[LN=HL�`aE>S>=]LoE>X<9aMYLNZ[LNEuV2=]Laz�S>LN=®g�b<LN=]^>g<M:S>LN=®S>7YG]GHLox\=H`�b�@ � `aIRIKL[E>^��%E>9aLNE_L[=
b�7:G]V~J�� � 9<;�=~?�@ìë

D�Et`aE>S�LNE0MYX<G]E>7YE>9aGHIRg�S>L[M�L[=eLNE0^>7YL[=2`a=]x�7:GHxKMYX<G]E>7YE>9�z�^ub<g<=�T�V�E>X<9<M:LNZNL[EuV2LN=�Z[LN=]VH7 � �
ZNLN=]LN=o`aMYM:L{`aE>S>=]LrE>X<9aMYLNZ[LNEuV2=]La@�D�V|©���¾a�2æ�í�¦�ç<���Y������¦�£���¤ri��a=�S>L[=HIRLNStG2`aIRIKL{G�V�`�VH;>G
ijg<=®S�L�`aE>S�=HLoE�X<9<MYL[ZNL[E\VH=HL�z�G]g<IîS>LW^>`a=®ijg<=yLNEl`aMYIR7YE�S>LNM:7Y9	h>=];>9<LN=yGHgaIïmWMY7:ZNL�LNM:MYLN=
p�g<h�@��oLNE0`aIRLN=]7Yx�`aE>G]xaLob�7Y=]x\GHg<IR^>LNSÉð¿��¤�¡»Ë¿¡:��¦0^�`a=%L[E(S>L�i�`aZ�V2g�J�g<GH7�V27:g<ElJ��rbaLN=��
S>LNE>G]Il`�=HxaL[S>L[V�GHg<Iñ^>g�b<L[S���E�X<9<MYL[ZNL[E\VHLN=[z�^ub<g<=~��LN=]7 � 7:9<Et;�S>G]VHLNS>L[=�ZNL[=]V27 � x�`�V2L[=~VH7YM
b�7:=Hx\GHgaIK^>L[S>LN={g<9(J�LN=]GHg<E�LN={7�^>L[MYL�b<L[=HS>L[E�@
QoDF;>=]g<J�`(J>=]X¸baLN={S>L[E�h�LNM:9<7YG]xaL�b�7Y=]xu�
GHg<IR^>LNSÑò%�Y�<ó����ÃË¿¡:��¦�za`�V�i���LNE*VH7YMYG�b�`a=HL[E>S>L%G�V�`�VH;>GN@<Qv��`aE�Il`a=]x-^>`a=FÌvL[MYLe�o`aE>IK`a=Hx
ba`�MY9aV%`�V%MY`aS>LoG]7Y9�Z[LN=�V27 � ZNLN=]L	`�i8ô�MYg<h>`aM � 7:9<E�z<^ub�7YM:xaL�Veh�L�V�f�S>LN=[z�`�V%Ì!LNM:L	��`aE�Il`a=]x\G
ZNLN=�V27 � x�`�V2L[=-x�`aEwh�=H;>9<L[G�`�ie`aMYM:L*h>=H;>9aLN=HL�zvS�LN=rga9<G2�0^�`a=�ô	M:g<h�`aM � 7Y9<E±G]g<IãE>X<9<M:L��
ZNLNEuVHLN=N@�OF=H7:E>ZN7:J>J>J�L[V�7�^>7:LN=H`a=Hx\7YG]xlG�V2=H;�x\VH;>=~GHLNGW`�i � 9<;>=e?�@èõ



�w�

Alice
 Bob

ö

KMD
 Tele Danmark
Certificering

÷

Indirekte certificering
 Indirekte certificering
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VÝnlWZ±cYe^G�u^Gn_a*^�^on�gcWis4b{`9`w^�W.hEn_^��u^Gg"^Ga"¶cb{^on�tinl`Ebed_` WZm*±9[EsZa*b{acs4twv�hiWZn_^od�VÝ²�| �|q]Àtw`9]��u^Ggãtw]�¶cbe^Gn�twn_`9b{^³]£~cgc±Ì[EsZsZ^odGÜ5��bedl]�^onQ��tiaï]�b{YeY{begc^Ga � ÊrhEbed ® Y{be¯G^×^on�¯o^Gn§]�b Ë�3¯G^on_^o]£twvH°¬nlbe]_b{d_¶��5^GY{^o¯GWZ��Ü@gc^Gnr^Gnq¯G^onl]�b\�3¯G^on_^³]£twv Å ^Gn_bòÁ?b{sia�Ü3gc^Gnq¶3tinr¯G^onl]�b\�3¯G^on_^³]VXWZd§]¸�Qtwac��twn_`@ÜZgc^on´¶ctinH¯G^onl]�b\�3¯G^on_^³]¸°¬Wi±�ÜZ^GnÝgc^³]´b{`9`i^�~cgc^oa�hEb{g*^Gn_^�sZb\hZ^³]�ÜÌtw]´°ßWZ±¶3tin�]�beY{Y{beg�]_b{YæÜ?tw] ® Yeb{¯o^ ë d�aczZsZYe^G¯G^oaÌ]�^Gn�¶3twn�¯G^Gn§]�b\�3¯G^on_^o]r¶c^oacgc^�`iWZnln_^o`9] �

äbv?ä ø |0ùFy_¿Fy��÷ò y_¿ ûêy�Ã��8ú |'Ådy_¿Fy �0y_Å�Åd�-ÆW�­øDy��
Å WZn_^od�V´²£|u^Gn�gc^³�3ac^on_^o]�d_é ±cn_^og*]�Ü�tM]�gc^Ga ac^o��]�`Mtia7d_`MtiYe^Gnl^GdGÜ¬¶9hEbed�gc^Ga d_`MtiYb{�umcY{^o��^oa9]_^Gnl^Gd�b�^GaÙhEb{nl`EdlWZ�u¶c^Gg�ÜH^³]u¶c^GY\]�Y{tiacg�ÜÉ^GY{Ye^Gn×mcéã|}aÌ]�^on_ac^³]_]_^o]�sZ^Gac^on_^oYe] �Å WZn_^od�VÝ²£|×^Gnu¶c^GYeY{^on�b{`9`i^�b{acgcdl`9n�·¸ac`w^o]�¶Ìhwtig7twacsÌéinÆgc^oa�tiaÌhZ^oacg*]_^�]�^o`Ea*WZY{WZsibæÜ��^oaô`Mtiaô±�^Gd_`9nlbehZ^�b{ac¶cWi��WZsi^Gac^u��beY jlzE^GnoÜ�¶ÌhZWZn×`9Yeb{^GaÌ]_^Gn_a*^�WZ�ÆvOtw]_]_^Gn�dl]�tw]�beWZa3·¸nl^¯GWZ�umc~*]_^Gn_^wÜÌ¶3éiacg*¶cWZY{g?]�^�¯GWi��mc~?]�^Gnl^iÜÌ�uWZ±cbeYe]�^oY{^³v�WZac^Gn5^GYeY{^onD@@ø)�iý üDik�iý�*(� � |5gc^Ga*ac^n�timcm�WZn§]´v�Wi`E~*d_^Gnl^GnÝhEb�mcé�gc^³]¬�uWZ±cbeY{^�twd_m�^G`Ì]�Ü9¶ÌhZWZnßVÝ²£| ë ^oa�tiaÌhZ^oacgc^od¸~3twv�¶3·¸a*sZb{si]twvÉ^oa�d§]Àtw]_b{WZac·¸n�¯GWZ�umc~*]_^Gn �
��^o]l]�^�b{a*gc^G±3·¸nl^Gn£acWisZY{^�~cg*v�WZnlgcn_beacsZ^Gnr]�beY5]_^G`9acWZYeWZsZb{^oaâ±3tis�hZWZnl^Gd�VÝ²£| � ��^×�u^Gd§]tiY{�ub{acg*^GY{besZ^QtwY{sZWZnlbe]_��^onß]�beY�gcbesZbe]�tiY{^qd_b{sia3tw]�~*n_^GnoÜ3gc^o]rhEb{YKdlb{sZ^��£Á ® Ü µ Y ½ ti��twYFûOdl^`wtwmcbe]_^GY ©<ü WZsâáqÁ ® Ü5dl]_b{YeY{^Gn£d§]�WZnl^�`9n�t�hã]�beYH¯GWZ�umc~*]_^Gn_^oacd�nl^GsZa*^G`9n�twv�]�WZs�¶9~c`wWZ� Ë��^oY{d_^ � ��Þ³]�^Gn¸^³]�mcnlWZ±cY{^o��ÜEg3t×^oa��uWZ±cbeY@^Gac¶c^og�¶ctin¸��tin_`MtiaÌ]¸�ub{a*gcn_^qn_^Gsiac^G`9n�tMv�]WZs�¶9~c`iWZ�u�u^GY{dl^�^oacgð^Gaïdl]�tw]�beWZa3·¸nq¯GWZ�umc~*]_^Gn � ��^o]l]�^�^onQd_m�^G¯ob{^GY\]�]_b{YevO·¸Yegc^o]GÜ@¶9hEbed^Gac¶c^ogc^GaÆ^onÉ^Ga��uWZ±cbeYe]_^GY{^³v�WZa£^GYeY{^onX^³]ÝÁ?��tinl]yÂ¸tinlg�Üi¶ÌhZWinHtiY{Ye^Ýn_^Gsiac^GWZm�^Gn_tw]�beWZac^on5v�W Ë
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�ÉbesZ~cn ¥*�ª¤ ÐcÊqb{^on�tinl`9b{d_`�VÝ²�|
n_^GsZéinXb9^oa×¯À¶cb{m�m3é�^o]ym*Yòtid§]�b{`9`wWZnl] � |�gc^o]Xv�zZY{si^Gacgc^HhEb{YÌhEbÌv�WZ`9~cd_^on_^ßm3éQÁ?��tin§]yÂ¸twn_gcd �
® aÌhZ^oacgc^GYed_^4twv×^³]âÁE��tin§]�Â¸tin_g ¶3tin�à3^on_^ïv�WZnlgc^GYe^ãbqv�WZn_¶cWiY{g7]�beY£tiaÌhZ^oacgc^GYed_^4twvgcb{dl`i^o]l]�^on¬^GYeY{^onH��tisiac^o]_dl]�nlb{±�^G`wWZnl]H]_b{Y3WZmc±�^ohwtinlb{acs�twv=aczZsZYe^Gnlac^ �9µ ]¬Á?��tinl]ßÂ¸tinlg�^onü?�iøI/3ù³ýqýÀùO�³ÿ��³ü%�iþ3üOÜ?¶ÌhEb{Ye`i^o]¬±;^³]}[Egc^GnoÜctw]¬g3tw]Àt�b�dlm;^o¯Gb\�3`9`i^£WZ�un�éig*^Gn´m3é�`iWinl]�^³]�b{`9`w^`wtwa4vªjl^Gnlac^Gd×besZ^Ga=Ü5Wis�b{a*gc¶cWZYegc^o]�`Mtiaôb{`9`w^�Yò·¸dl^Gd×~*gc^GaÙtw]�zEgc^GY{·¸sZsZ^ugcb{dld_^�gctw]Àt �²qWZn§]�^o]�^on�gc^Gdl~cgc^oa��uW?gcd§]Àtia*gcd_g*[Esi]_b{s�W.hZ^onlv�WZn�^oa�Yòtiacs�n_·¸`9`i^�twv5v�[?dlb{dl`i^�tiacsZnl^G±�Üd�éidlWZ�È]_^G�um;^on�tw]_~cn_d§h?beacsZacbeacsZ^onGÜ*��tisZa*^o]_v�^oYe]_^GnGÜE�u^G`Mtiacbed_`�tigcd_`9beY{Y{^oY{dl^�^o]_¯ � �q^Gnlv�Win^Gn�g*^o]×^³]�hi^GY{^osZac^³]�Yòtisin_b{a*sZd_�u^Ggcbe~c�¨]_b{YHaczisZY{^on_ac^wÜXg3t�gc^�^oY{Ye^Gn_d�±cYebehZ^on�`wWZ�umcn_W Ë��b\]_]�^on_^ogc^iÜ�¶ÌhEb{d�`wWZnl]_^o]�]Àti±�^GdoÜK^GYeY{^Gn�m3é�tiacgc^oaÔ��éigc^�`wWZ���u^Gn£~*gc^Gaðv�WZn£^kjl^on_^oacd`iWZaÌ]�nlWZY �
�@~*ac`Ì]�b{Wia3tiY{b\]�^³]�^Ga�b5^o]�ÁE��tin§]�Â¸tin_gâ^on�±�^GsZn_·¸acd_^³]£m3éu��tia*sZ^�Wi��n_éigc^Gnrd_^³]£bKv�WZn Ë¶cWZY{gÙ]�beY�tiacgcnl^�^oac¶c^ogc^Gn � ��^³]_]_^�sZb\hZ^GnÆdlb{sã±;^ogcdl]�~cg*]_nl[E`ÙbæÜÝtw]�tiY\]�Üygc^³]�hEbeYrdlb{sZ^mcn_WE¯G^od_d_WinGÜqtin_±�^kjlgcdl¶9~c`iWZ�u�u^GY{dl^ðWZs"Y{tisZ^onGÜ¸^on�d_ti��Ye^o]�b£Þoa ¯À¶cbem �rÍ éin�¯À¶cbemcm;^oad�ti��]_b{gcbes�^onQ��tw`Edlb{��tiYe]�� © 33� © ��� �u^Ggï^oaâ]}[?`9`w^GY{dl^Æm3é��*Ü © ����Ü�^GnQgc^³]£`9Yòtin§]�Ütw]Q`9~caâ^oaâ±�^GsZn_·¸acd_^³]£��·¸a*sZgc^�v�~*ac`Ì]�b{Wiac^Gnr`Mtiaâb{�umcYe^G�u^GaÌ]�^on_^Gd�þ �;µ a�[Egc^GnlY{b{si^Gn_^±;^osZn�·¸acdlacb{a*s�^Gn�¶3twdl]�besZ¶c^ogc^Ga�ÜU¶ÌhZWin_�u^Gg4gctw]Àt�Yò·¸dl^Gd�v�n�t�WZs�d_`9n_b\hZ^Gd�]�beYy¯À¶cb{m*`iWZn Ë]�^o] � �q^o]H^onÉgc^onlv�WZn5h?besi]�besi]�Ü�tw]yg3tM]Àtw]_n�tw�3`9`w^Ga×]�beY9WZsqv�n_tQÁ?��tinl]yÂ¸tinlg ë ^³]y�ub{acbe��^on_^od �
ÿ �0»������K§�á.���+�%ª1§�§��Z�¤Ù��?ª�ÕÑ§�ª1���0ÿMª1�?¨��+�%ª.�(¨�ª1�?¨����Ìý+Õ(Ó��������



�i�

f�^Gg�gcb{dld_^�±�^GsZn_·¸acd_acbeacsZ^on�b{a��u^GaÌ]�^�^Gn�g*^o]�hEb{si]_b{si]GÜ*tM]�gc^Ga�tiaÌhZ^oacg*]_^�tiYesZWZnlbe]��u^WZm*v�[EY{gc^on�v�zZY{sZ^oacgc^£`9n�t�h�Ð
æ °¬^Gnl^GsZa*b{acsZd_tin_±�^kjlg*^o]�hZ^og�d_besZac^on_b{a*s�WZs�hZ^Gnlbe�3¯o^Gnlb{acsud_`MtiY�hw·¸n_^��ub{acbe��twYe] �
æ ��^Ga�aczEg*hZ^oacgcbesZ^Ýtin_±�^kjlg*d_¶9~c`iWi���u^GYed_^H~cacg*^GnU±;^on_^osZacb{a*sZd�tinl±;^}jlgc^o]�d_`MtiYihw·¸n_^��beacb{��tiY �
æ ��^GaÆaczEg*hi^GacgcbesZ^�YòtwsZ^GnlmcYòtig*dGÜ,]}[?m*b{d_`�]�beY*gc^oa�mcn_b\hwtw]�^¸a*zZsZY{^wÜwdl`MtiY?hw·¸n_^��ub{a*b Ë��twY �
æ ÁE]�zin_n_^oY{dl^GaÔtwv¸dlb{sZa3tM]�~cnl^Gn�sZ^Ga*^Gn_^on_^³]�m3é�`iWinl]�^³]�dl`MtiYyhw·¸n_^u��beacb{��tiYæÜ3v�WZn�tw]��beacb{�u^Gnl^�W.hZ^onlv�zZnld_^oY{dl]_b{gc^oa�v�n_tuÁ?��twnl]qÂ¸tinlg�]_b{Y;v � ^G`9d � ^ Ë ��tib{Y=timcmcYeb{`Mtw]_b{WZa �

Å b=`Mtia�WZm*v�[EY{gc^�tiY{Ye^qg*b{d_dl^Q`9n�t�h�Ü?hi^Gg�tw]¸±*n_~csZ^�^Ga�gcbesZbe]�tiY3d_besZa3tw]_~cn¬twY{sZWZnlbe]_��^�±3t Ëd_^Gnl^o]rm3é�ù³ú�ú ÿ¸/�üOÿ��ÀûÌù�û(�Eý ÷iù³ý³Ü?b=d§]�^Gg*^o]�v�WZn¬�u^Gnl^�tiY{�ub{a*gc^GYeb{sZ^�tiYesZWZnlbe]��u^GnÝdlWZ�ÖáqÁ ® Ü�£Á ® ^oY{Ye^Gn µ Y ½ tw��tiY � Á?Wi��~cgcsÌtia*sZd_mc~*ac`Ì]£^GnraczZsZYe^Gnlac^�hi^GgðtiaÌhi^Gacgc^oY{dl^�twvH^oY{Y{bem Ë]�b{dl`i^Q`9~cn§hZ^on���beacgcn_^wÜ9¶9hEbeY{`i^³]¸~cg*g*[E±;^od�b;`Mtimcb\]�^oY © Ü*twv�dlacbe] ©?�ª©?� ��^Gn§hZ^Gg�nl^Ggc~c¯o^Gnl^Gd±;^on_^Gsiacb{acsid�tinl±;^}jlgc^o]Æhw·¸d_^oa9]_Y{besi]ÆWZsâ[Egc^Gnl��^on_^�±�^ohEb{nl`i^GnÆgc^�dl��éïaczZsiY{^GnoÜytw]Ædlb{s Ëac^Gnlb{acs�WZs�hi^Gnlbe�3¯o^Gn_beacs�b{`9`w^�`En_·¬hZ^on�^³]£dl]_WZnl]�Y{tisZ^onGÜ�¶9hiWZn£�ub{gcYe^Gnl]_b{gcbesZ^£g3tw]�t�`Mtia¶c^GacY{·¸sZsZ^od �
��^£d_��é×aczZsZYe^Gnß^Gn¸WZsid�é×^Ga�v�Win_gc^oYæÜ*gct�gc^Ga�mcnlbehwtw]_^�aczZsiY{^Qdl`wtwY	��
���
�������
���mcé×`iWZn Ë]�^o] � |�v�WZn_¶*WZY{g�]_b{YX�£Á ®�Ë d_besZa3tw]_~cn_^onQ^Gn£g*^GnQm*] � ^Gaâv�Win_d_`w^GYedlvOti`Ì]�Win£bÉaczZsiY{^Gd§]�zZnln_^oY{d_^m3é ¡ b�v�WZnl¶cWZY{g�]_b{Y�g*b{sZb\]ÀtiYe^�d_besZa3tw]_~cn_^on�±3tid_^on_^³]�m3éÆ^GYeY{bem*]�bed_`i^�`E~*nlhZ^onGÜ@WZsub{acg*^Ga*v�WZnvOé�éinÝ`Mtiaugc^Ga*ac^qvOti`Ì]_WZnÝ`iWZ�u��^�Wim�m3é �Ì© ÜÌdl^-â Ç(ã��.� ��^Gn§v�WZn´^GnÝgc^o]´hEb{si]_b{si]GÜZtw]´dl^GYehi^WZmc±�^ohwtin_beacsZ^oa�twv�gc^Ga�mcn_b\hitM]�^�aczZsiY{^�b{`9`i^�^Gnu^o]�mcnlWZ±cY{^o�ìb�d_besÔdl^GYeh � Á?Ye~*]_]_^GY{besi]±;^³h?ben_`w^Gn�gc^��ub{acgcnl^�aczisZY{^onQWZsZd_é*Ü�tw]Qd_b{sia3tw]�~*n_^Gaïv�WZnl��beacgcdl`i^GdoÜ�¶ÌhEb{Y{`w^o]£Wim*v�[EY{gc^ongc^o]rd_begcdl]_^�`En_t�h�b�Y{bedl]�^oa�W,hi^Ga*v�Win �
Á?WZ�Ö^oa�d_begcdl]_^£v�WZn_gc^oY�hZ^ogâtw]rtiaÌhi^Gacgc^�^GYeY{b{m?]�b{dl`i^£`9~cn§hZ^Gnr`Mtia�a3·¬hEac^GdoÜ=tw]�gct�tiYeY{^gc^qW.hi^Gacd§]Àéi^oacgc^Q`9n�t�hÆ±cYebehi^GnÝWZm*v�[EY{g?]�ÜZd_é�`9n�·¬hi^Gn¬~*gcn_^osZacb{a*sZ^Gnlac^qbe`9`i^racz?g?hZ^Ga*gcb{s Ëh?bedGÜ;tw]�Á?��tinl]QÂ¸tin_g ë ^³]�beacgc^G¶*WZY{gc^onq^oa�dl^Gm�^Gn�tM]�ûMý1p1/�ü}öG�iý����K�ÀûbrÀö(=�/�ýÀö�rÀùO�O�.öMý���^GYeY{^GnÞGa �u^GsZ^³]�¶9~cnl]_b{sâmcnlW?¯o^Gdld_WZn � ��^³]_]�^�±�^o]}[Egc^onGÜHtM]×dl]}[E`9mcnlb{d_^oa"mcé�^o]uÁE��tin§]ÆÂ¸tinlg
� �0�U���+�Oª.�A���Z§�¬¤�%�.����¥�ª1�D¨��������Ì�Ñ»¸�¸¨��Ì�Z�D�+�Ñ�%�Z«C�U�^ªOÙ� ³��§�ª1�Z��ÿA�Z����»�ÖU¦C§Q¥4¨����^���J¨����j§����+��C�Z�(¨����Ì¼³¨�«Ñ»·�Ñ�¸�Z�Jª1Ùd�¸ßC�+��»¸���C�Z�k�(ªC�+�����Z�^Ô(á6���·�¸»¸Ô���»��+�-�Ñ¼��%«.�_�Ñ�%×:Ô���¦.�C�%ª� �¹\�¤»¸� Û ¬¤�(�.�Z�%�Ìª1ÙM�%�%ªC¨�»·à�%»·¦C���Z�¸�¸�^�+×��+����§D���Y��¦.§��0Õ��k¥��+Ô���ÖZ»·���þ�
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äbvGî ïñð'ÅYÄ�ò À.~:|FÃ
Å b�¶3tinÆsZ^oacac^G�usÌéi^³]uWZmc±Ì[EsZacb{a*sZ^Ga�twv�^oa�VÝ²£|ÀÜÝWZsãhEb�¶3tinÆdl^o]�ÜÝ¶ÌhZWin_g3tia"~c�ub{g Ëgc^GYe±3tinl]�d_be��mcYe^�~cg*hEb{gc^oY{dl^GnQtMvyhZWZnl^Gdjë hZ^Gnlgc^Gadëo`Mtiaï��^og*v�zZnl^�mcnlWZ±cY{^o��^onqbUv�WZnl¶cWZY{g]�b{Y¬tw]Ægc^³�3ac^Gnl^�^GaÙd_be`E`w^GnuVÝ²£| �ÉÅ b¸¶ctin�`iWZn§]�hw·¸n_^o]ubeacgc^�m3éïmcnlWZ±cYe^G�u^Gn_a*^���^og`En§[Egcd_¯o^Gnl]_be�3¯o^Gnlb{acsïWZs�^Ga ¶cbe^Gn�twn_`9b{dl` Í zZsZYe^G¯G^oaÌ]�^Gn Ë d§]�n_~*`9]_~cnGÜX��^oaôgc^�mcn_WZ±*Y{^G�u^Gnh?bU¶3twnqm3éwm;^osZ^o]qdl]�éin�^Gacgca9~�]_b{Ye±3tisZ^�tw]rYezZd_^ �cÅ bU¶3tin��uWi]�b\hZ^Gnl^o]�hwtiY{sutwvÉ��tM]�^G��t Ë]�b{dl`��u^o]_W?g*^�]�beYU~cgcn_^osZacbeacs�twvÝgcbesZbe]�tiY{^�dlb{sZa3tM]�~cnl^GnGÜ�ac^o��Yeb{su^GY{Yeb{m*]_b{dl`i^�`E~*nlhZ^onGÜ�Wisgc^Gnl��^og�gc^oa�^oY{Yeb{m*]_b{d_`w^Q`9~cnlhi^ Ë hitwn_bòtwa9]qtwvXd_besZa3tw]_~cn_d§]Àtia*g3tin_g*^Ga��£Á ®��
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Å bc¶3twnHbc`Mtimcbe]_^GY ¥ `wWZac`9Y{~*gc^Gnl^o]�Ü9tM]Hgcb{sibe]ÀtwY{^´d_b{sia3tw]�~*n_^GnH±ctid_^on_^o]Ýmcé�^oY{Yeb{m*]_b{d_`w^¬`9~cn ËhZ^GnÉ^GnUhZ^GYe^GsZa*^Ggc^¬]_b{YÌbe��mcYe^G�u^GaÌ]�^on_beacs�m3éqnl^Gd_dlWZ~cnl¯G^G±�^Gsin�·¸acdl^Ggc^�^Ga*¶c^Ggc^on �iµ Â¸�QÁ ®
$ ú�ú ÿ¸/�üOÿ%r)iK�Eý ÷iù�/�ÿ��iÿ�ü%�iúM@@ÿ��iþ��iü��Eý�ù'&�úþ�EöMý ÿ�ü32Eø¿^Gn�^Ga�d§]Àtiacgctin_g�v�WZn¸gcbesZbe]�tiY{^rd_besZa3t Ë]�~cnl^GnÆ±3tidl^Gn_^³]�mcéã^oY{Y{bem*]�bed_`w^�`9~cnlhi^GnGÜÝWZsãgc^³]_]�^�`Mtimcb\]�^oY{d�W.hZ^on_WZnlgcac^Gg*^���éiY¸^Gnutw]±;^od_`9n_b\hZ^���tw]_^G��tw]�be`9`i^Ga�b�g*^Gacac^�dl]�tiacg3twn_g �
²�twmcbe]_Y{^o]×^Gn�WZm�gc^GY\]Æb¬�3nl^�g*^GY{^ � �3zZn_d§]�^�gc^oY�WZ��¶ctiacgcYe^Gn×~cg?hitwY{si]_^�gc^GYe^�twv�sin_~cm Ëm;^³]�^GWin_b{^oa � ��^�]�n_^�dlb{gcd§]�^�gc^GYe^�±�^Gdl`9n_behi^Gnrgc^Ga���tM]�^G��tw]_b{d_`w^�WZmc±Ì[EsZacb{a*s�twvXd_besZa3t Ë]�~cnl^GnGÜMhZ^ogÆv�zin_dl]ytw]ydl^�m3é $ ú)(_�iø)�iú3d_besZa3tw]_~cn_^onÉ^³v�]�^Gn§v�~cY{sw]Htwv@gc^oa'*iÿ��iÿ�ü?�iú{ù^�³ÿ��iþ��iü+�?ý
�iúþ�EöMý³ÿ�üOø�ùR)¥/6@�&�+�WZsÆgc^Ga*ac^Gdr^GYeY{b{m?]�b{dl`i^Q`9~cn§hZ^�hwtin_b{tiaÌ] $ iv/Q@�& �
î)vCw &�|'¿FÀ.y_¿Fy_|'¿FyÂò Äf��y_ò Ä6��~:ÅdÊBy ûêy��d�­ÄfÃ��Y|F~C|bÃ�y��
Å bKdl]�tinl]_^Gnr��^og�acWZsZYe^Q]ÀtiY\]�^GWin_^o]_b{dl`i^�±;^³]�n_tisi]�a*b{acsZ^on�WZ�u`Enlb{acs�sin_~cmcm�^Gn � �3zZn_d§]�±;^ Ëd_`9n_b\hZ^GnHhEb*sin_~cmcm�^GnHsi^Gac^on_^GY\]�Üw¶9hiWZn_^³v�]�^onÝhEbEv�WZ`9~cd_^on_^GnÝm3éQ^oaÆ±;^odl]�^o��]ÝsZnl~cmcm�^iÜi¶ÌhiWZn^GY{^o��^oaÌ]�^Gnlac^�~cgcsZzinrm*~cac`Ì]�^onqm3é�^oa�^oY{Y{bem*]�bed_`Æ`9~cnlhi^ �
*,+.-/+0- 1#243'5'576	2#8/6:9;6	246:<>=
µ a�sZnl~cmcm�^�^on�^o]qti±cd§]�n_ti`Ì]q��tw]_^G��tw]�bed_`Æ±;^osZn_^o±�Ü3gc^onrWi��¶3twacgcY{^on¸WZm�^Gn_tw]�beWZac^Gn¬m3é^GY{^o��^oaÌ]�^Gn�b�^oa�Y{~c`9`i^³]r��·¸acsigc^ �@µ a���·¸a*sZgc^@?��u^Gg�^Ga�±cbea3·¸n�`iWZ�um�WZd_b\]�b{WiaA�BA^Gn�^Ga�sZn_~*mcm;^wÜ3¶Ìh?bed�v�zZY{sZ^oacgc^Q�3nl^�±;^³]�b{a*sZ^GYed_^Gn�^on�WZm*v�[EY{g*]_^�Ð
�Z� f�·¸acsZg*^GaC?�^on�Y{~c`9`w^o]qW,hi^Gn§v�WZn'A �
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SRM?uÜ3d_éiY{^ogc^Gdrtw]

BAH�UTV�WAX
YTZ��[]\^���,�`_)_)
Q�aRM?cb û ©E�e�¸ü

�*� �3WZn�tiY{Ye^W�aRM?ç^G`9d_bedl]�^on_^onqgc^on�^o]rb{aÌhZ^on_d§]q^oY{^o��^oa9]'�edgf Ü3d_éiY{^ogc^Gdrtw]
� dgf AX�hTi�;AH� dgf Ti
 û ©E� � ü

¥c� ²qWZ�um�WZd_b\]�b{Wiac^GajA�^Gnrtidld_WE¯GbòtM]�beh�Ü?¶9hEbeY{`i^³]�h?beY�d_besZ^
� f ASkl��mnAH��o�p/Tqkr� f AX��msp:AH��ot[�\^���,�`_)_)
Q� f [���m�[���oHRM?ub û ©E�ª�uü

½ nl~cmcm�^Ga�±�^Gd§]Àéi^oacgc^�twv���·¸acsZgc^oav?�WZs�`iWZ�um�WZd_b\]�b{Wiac^GawA�±�^o]_^GsZa*^GdWkr?u[�A�p � ÊrhEbed?È^Gnq^Gaï^oacgc^GYeb{s���·¸acsigc^iÜ;`wtwY{gc^odQtiaÌ]ÀtwY{Y{^³]qtwvÝ^GYe^G�u^GaÌ]�^onQbn?�öMý�*Eù³þ=ù³þg��&K?ÆÜ=Wis±;^³]�^Gsiac^Gdu���yxzkl?{p�^oY{Ye^Gn}| ?~| �yµ nh?ñb{`9`i^�^oacgc^GYeb{scÜXd_besZ^Gdh?¨tw]�¶3t�hi^�~*^Gacgc^oY{besâWZn Ëgc^Ga �´½ ·¸Y{g*^Gn×gc^³]�ÜHtM]c�hA{�vT��XA{�ïv�WZn�tiYeY{^a��[���R�?ÆÜyd_besZ^Gd×sin_~cmcm�^GaÒtw]�hi·¸nl^� ���%�%�g�.��������^oY{Ye^Gn,�`��
t_r� � �
Á?^Gn�hEbKm3éutigcgcb\]�b{Wia�twvX]�tiY�b:�QÜE¶3tin¸hEbK^oa�sZnl~cmcm�^wkr�Y[��@p � �q^o]qd_^Gdrtwv5v�zZYesZ^Gacg*^�Ð
�Z� ��^Gn�^oa�Ye~c`9`i^o]r��·¸acsZgc^��u¶Ì]rtigcgcb\]�b{Wia �
� � ��^o]qac^o~*]�n_tiY{^�^GYe^G�u^GaÌ]rb:�7��¶Ì]qtigcg*be]�beWZa�^Gnr�*Ü3gctugc^³]�sZ·¸Y{gc^onGÜ@tw]'�Y���7T�H���hTi�3Ü*v�Win�tiY{Ye^W�aRM? �
�*� ��^o]Xb{aÌhi^Gn_dl^ß^oY{^o��^oa9]Ub�����¶Ì]5tigcg*be]�beWZa£^Gn/�'�3Ü.g3trg*^o]5sÌ·¸Y{g*^GnGÜ�tw]��4�wk.�'��p/T�*Ücv�WZn�tiYeY{^;�aRC�
¥c��® dld_WE¯GbòtM]�behEb\]�^o]¸bKsZn_~cm*m;^oa�k)�Y[��@pÝdl^Gdrac^G��] �

�Qt�twgcgcbe]_b{WZa�b^��^Gacg?h?begc^Gnl^�^on�`iWZ�u�×~*]�tw]�b\h;Ü?^Gn�sZnl~cmcm�^Ga�ti±;^oY{dl` �
|ß^oa�sin_~cmcm�^ukl?c[�A�p¬`Mtia�hEbK`iWi��m�WZac^on_^Q^³]�^GY{^o��^oaÌ]���^og�d_b{sÆdl^GYeh�^o]rtiaÌ]�tiY=sÌtwacsZ^iÜgc^o]�hEb{Y�dlb{sZ^

� A � A@b�b�btA � [�\���� � RM? û ©E�¢¥\ü
��^o]l]�^�v�WZn_�×~*Y{^Gnl^Gd

�`� T � A � AWb�b�b�A �� ��� ����.��� �^� � ���.�
û ©E�Ã©<ü

Å bQgc^³�3ac^on_^GnK� �e  dlWZ� ��·¸acsZgc^oa twv�^oY{^o��^oa9]_^GnoÜ¸gc^Gn�v�nl^G�×±*n_b{a*sZ^Gd�tMv�sZ^oaÌ]ÀtisZa*^`iWZ�um;Wiac^Gnlb{acsZ^on�twv � ��^og�d_bes×d_^oYeh�Ücgc^³]�h?beY;dlb{sZ^h� �e  T�¡ � � | ¢£RC�Y[ � RM?h¤ � �q^o]_]_^
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sZbehi^Gn¬Wid¬^Ga�~cacgc^on_sZnl~cmcm�^£twv¥? � �q^Gacac^�~cacgc^on_sZnl~cmcm�^Qd_besZ^Gdßtw]f;Gú ÿ�÷iùY& ý�ù³ø);Gý����iü´twv
� Ü*WZs � `MtiY{g*^Gd�^o]/
g�����%�r�������:
t_)
��~
�¢z� �
Å b¸gc^³�3ac^on_^GnÆa9~Ù^GaÙ^Gsi^Gacdl`wtw±Òhi^GgÒsZn_~cm*m;^onGÜydlWZ� hEb¸¶3twn×±cn_~*sðv�Win �yµ aÙsZnl~cmcm�^kl?c[�A�pr^onW¦s§ � _¨�©� � Ü;¶Ìh?bedQgc^on��3acgc^od£^o]£^oY{^o��^oa9] � Rª?ÆÜ;d_éiY{^ogc^GdQtw]@?«T¬� �4  ��« n Ëgc^Gac^oaâtwvX^o]r^oY{^G�u^GaÌ] � � Rª� �e  gc^GYe^Gn�WZnlgc^Gac^oa�tMv­? �
�@Win¬tw]´vOé�^Ga�¯³[?`9Yeb{d_`ÆsZnl~cmcm�^iÜ9d_`MtiY@hEb�tiYe]_d�é�b{acgcdl`9n�·¸ac`w^£��·¸acsigc^Ga�twvK^GYe^G�u^GaÌ]�^onßbsZn_~cm*m;^oa�ÜÌWZs£gc^³]_]�^�sizZn_^odyhZ^Gg�tw]Ýbea9]_n_WEgc~c¯o^Gn_^¬gc^Gau¯o[E`9Y{bed_`i^�sZnl~cmcm�^Skr�,®¯ [�°±p³Üi¶ÌhiWZn	
^Gn�^o]�mcnlb{��]�tiY � ��^oacac^�sZn_~*mcm;^£beacgc^o¶cWZY{g*^Gn¸`9~ca�^GYe^G�u^GaÌ]�^onGÜcgc^on�^Gn�beacgc±Ì[En_gc^odqmcnlb Ë��bed_`i^r�u^Gg@
KÜ9��^oa�g3tX
�^onß^³]¬m*n_b{��]ÀtiY0Üi^Gn´^GYe^G�u^GaÌ]�^on_ac^@¡`²�[�³´[�b�b�bs[�
Y�£²y¤ � °¬Y{tiacg*]^GY{^o��^oaÌ]�^Gnlac^â�3acg*^Gd��ub{acgcd§]�Þ³]�^GYe^G�u^GaÌ]�Üßd_WZ� sZ^oac^Gnl^Gn_^on�¶c^GYe^�� ®¯ ��« nlgc^Gac^oa twvgc^o]l]�^�^GYe^G�u^GaÌ]¶µ�hEb{Ycgc^onlv�WZnyhw·¸nl^/
X�}²ZÜÌ¶ÌhEb{Y{`w^o]ÝbesZ^Ga�±�^o]}[Egc^onGÜEtw]¶µ ¯ dgf­· ²g�~��x�
 �µ ]r^oY{^G�u^GaÌ]rtwvÉWZn_g*^Gah
a�#²�`MtiYegc^Gd�^³]_/�ý ÿ�ø�ÿ�üOÿ�÷.ü¸ù³ú{ù³ø�ù³þ3ü �
Å b�hZ^oacgc^Gn�WZd�a9~��uWEg"^oa�d_m�^G¯ob{^oYe]uaÌ[E]l]�bes4sZnl~cmcm�^iÜÝ±3tidl^Gn_^³]�m3éã^GYeY{b{m?]�b{dl`i^�`9~cn ËhZ^Gn �
*,+.-/+>¸ 1#243'5'576:9º¹¥»/6	2¼6:<�<�½�5H=�½.¾`¿/6�¿,3'2�»/6	2
|�gc^o]Qv�ziY{sZ^oacgc^�gc^o�3a*^Gn_^on�hEbÉ^oa"ù³ú�ú ÿ¸/�ü0ÿ��ÀûÆû(�Eý ÷iù×b5gc^o]Q^Gacgc^oY{besZ^�Ye^GsZ^o��^WÀ ¯ WZs�±;^ Ëd_`9n_b\hZ^Gnr^Gsi^Gacdl`wtw±;^on_ac^�hZ^og�^Ga�sZnl~cmcm�^�±ctid_^on_^o]rm3éÆ^Ga�^GYeY{bem*]�bed_`Æ`9~cnlhi^ �
Å bE¶3tinU^o]Émcn_be��]ÀtiYÁ
�Â#Ã �.Å bEgc^o�3a*^Gn_^onÉgc^oa×^GYeY{bem*]�bed_`i^H`9~cn§hZ^,Äak¨À ¯ pKd_WZ�(��·¸acsZgc^oatwvÉYezZd_a*b{acsZ^onÆÅ¥[�§vR}À ¯ ]�beY=`iWiacsZn_~*^Gacdl^Ga

§ m · Å o ����Åc�Ç�,kr�~��x¶
zp û ©E�ª uü
d�ti��]�gc^o]�ti±cdl]_n�ti`Ì]_^�mc~cac`Ì]vÈ `MtiY{gc^³]W�3ù³þ�*Eù³ú ÿ��(23ùG*(� /��?þ*ûMü}ù³ü�É � ��^Gn×^on×acWZsiY{^u±;^ ËsZn�·¸acdlacb{a*sZ^Gn£m3é~�g[��hR�À ¯ Ü�¶ÌhEb{d£Y{zid_acbeacsZd_��·¸acsZg*^Gaïd_`MtiYÉ~cgcsZzZnl^���·¸a*sZgc^Gaðby^oasZn_~cm*m;^ � ��^o]qd_`MtiY=hw·¸nl^�WZm?v�[?Yeg*]�Üctw]XÊ�� o �#³�Ëy� m7Ì· �{k)�~��x/
zp �
�@WinqtM]�g3twacac^�^Ga�sin_~cmcm�^�d_`MtiYKhEbX¶3t�hi^�^Ga���·¸a*sZgc^�WZs�^oaâ`iWi��m�WZd_b\]�beWZa�Ü*Wis�`9n�t ËhZ^Ga*^�bÉtwv�dlacbe] ©?�\�Z�\� d_`MtiYUhw·¸n_^�WZm*v�[EY{g*]_^ �@Å WZn_^od���·¸acsZgc^�^Gn�tiY{Ye^�m*~cac`Ì]�^onQm3é�gc^oa^GY{Yeb{m*]_b{dl`i^£`9~cnlhi^hÄvkÍÀ ¯ p�WisuhiWZn_^od�`iWi��m�WZd_b\]�beWZa�^Gn-��*�*iÿ�ü0ÿæöMþ � ÁEWZ��~cgcsÌtwacsZd_m*~cac`Ì]d_`MtiY@sZn_~*mcm;^oauhw·¸nl^qYe~c`9`i^o]´�u^Ggu¶c^Ga*dl[Ea�]�beY*`wWZ��m�WZdlbe]�beWZac^oa�ÜZgc^³]´hEbeY3d_b{si^iÜÌtw]´`wWZ� Ëm;WZdlbe]_b{WZa�tMvK]�W�^GYe^G�u^GaÌ]�^on¸d_`MtiY;n_^od_~cY\]�^Gnl^£b=^³]�^GYe^G�u^GaÌ]�b=sin_~cmcm�^Ga �cÍ éwn¬hEbKtigcgc^on_^on]�W�mc~*ac`Ì]�^Gn�m3é�`9~cnlhi^GaÎÄvkÍÀ ¯ p³Ü�d_`MtiYÉdl~c�u��^oaâd�éiYe^Ggc^odqhw·¸n_^�^o]£mc~*ac`Ì]£m3évÄak¨À ¯ p �Í éin�hEbqd_`MtiY�g*^o�3ac^on_^ðtig*gcbe]_b{WZa�ÜHhEb{dl^Gn�g*^o]�dlb{s4a*^G�u��^odl]�tw]�hEb{d_~ctiY{bed_^Gnl^�^oY{Y{bem*]�b Ëd_`i^�`9~cn§hZ^on�b5gc^³]£n_^o^GY{Ye^{ÏÑÐMÏ Ë ]ÀtiYemcYòtwa4WZs�g*^o�3ac^on_^�`wWZ��m�WZdlbe]�beWZac^oa�sZ^oWZ��^³]�nlb{d_` �
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��^o]l]�^�sZzZnl^GdHb*g*^o]Ýv�zZY{si^Gacgc^wÜi¶ÌhZWin_^ov�]_^GnyhEbcv�WZnl��tiYeb{dl^Gn_^onX`wWZ�um;WZdlbe]_b{WZac^oa×bcsZnl~cmcm�^Ga �
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Ü,â+ÜOý�öâmåmô�þ�!áCÛ,ã'�Cø+â,ämø+â+ÿ,âmå+ãmÜüï2é�è+ÝF
)æ�ã&ó��!áCÛ,ã'�Cø+â,ämø+â+ÿ,âmå+ãmÜüï�ùaÙ,Ú�ñ�ûmÚmß������mÚ+ÿ'	
4Yé7áCÛ,ã&æ�Üüï7ãOý%öé�è+Ý'ñ�ó+å7áüâ+ã�ùbé7áCÛ,ã�:�Ü,â+Ü.ñ�ð+ã,â'�mômâ+ã
Ý!ù�ýmý�öé�è+Ý'ñ�ç,Ûmè+Ý&ã�ù�ý%ö
/ ç&Ü,â
ç�à�ù0	��
ç&ã&ä+â7áCèCæ]ãOý>þÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��D��Ü7áCÛ,ã,î�ñ7	måmå�è&å]Ý&Ü,í7áKæ+ð�é7áCÛ,ã&æ�Üüï7ã��F4YãOý%öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��D�!á&Û,ã&æ�Ü�ï7ã?øOÝ&ã,î�Þ3�54)é7áCÛ,ã&æ�Üüï7ãOý%ö//

ämømë
Û
á&çYÿOáüð,æ�Ü,â,ø+å+ã�ð+ã,â+ÿOáüð,æ�Ü,â,ø+å+ã�ù�ýYþå+ã,â,ø+å,æ]Ý�áüð,æ�Ü,â,ø+å+ã6ö/
ämømë
Û
á&ç?òKæ+â+ã,ð+ã,å�ð+ã,â+ÿOáüð,æ�ã,å7òüî�ù�ý)þå+ã,â,ø+å,æ]Ý�áüð,æ�Ü,â,ø+å+ã.ñ�ð+ã,â+ÿOáüð,æ�ã,å7òüî�ù�ý%ö/
×mØmØØF.�è,Ü,î�Ü�Ý�áüð,æ�ã,î�é7áCÛ,ã.ñØm×



p ¹

ämømë
Û
á&ç)í�è
áüî¯Ûmè,Ü,î�ùaÿ,âmå7áKæ+ðgÝ�áüð,æ�ã,î��!áCÛ,ã&æ�Üüï7ãOýYþâmåmô�þ�!áCÛ,ãOòKæmämø+â+ÿ,âmå+ãmÜüï2é7á&ÝF
)æ�ã&ó��!áCÛ,ãOòKæmämø+â+ÿ,âmå+ãmÜüï�ùaÙ,Ú�ñ�ûmÚmß������+Ú+ÿ�	^4�Ý�áüð,æ�ã,î��!áCÛ,ã&æ�Üüï7ãOý%ö�Cë�õmã�çCâ7òKæmämø+â+ÿ,âmå+ãmÜüïúáKæ�
)æ�ã&ó��Cë�õmã�çCâ7òKæmämø+â+ÿ,âmå+ãmÜüï�ùbé7á&Ý�ý%öé7áCÛ,ã�:�Ü,â+Ü�
2ùo�!áCÛ,ã�:�Ü,â+ÜOý¯áKæ�ñ�å+ãmÜ,î��Cë�õmã�çCâ�ù�ý%öÝ�áüð,æ�Ü,â,ø+å+ã�
2ùaÿOáüð,æ�Ü,â,ø+å+ãOý¯áKæ�ñ�å+ãmÜ,î��Cë�õmã�çCâ�ù�ý%öáKæ�ñ�ç,Ûmè+Ý&ã�ù�ý%ö/ ç&Ü,â
ç�à�ùaÿ,âmå+ãmÜüï7Ù+è&åmå,ømä+â+ã,î�	��
ç&ã&ä+â7áCèCæ2ãOý�þÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��üÿ,â+å+ãmÜüïÀá&ÝYç,è&åmå,ømä+â+ã,î�ñI*
èCøRm�å+ã)ä+å�èCë�Ü&ë
Û&ô�âmåmô7áKæ+ð�â�èYÛmè,Ü,î��64�üÜ)é7áCÛ,ã6ê�ómà!á&ç�àcá&Ý�æRm�â�Ü�Ý�áüð,æ�ã,î�é7áCÛ,ã^ùOñ�Ý�áüð,æ�ã,î7ý'�,ý%öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��1	��Oç&ã&ä+â!áCèCæ2ã,åmå�è&å�ï7ã�ÝmÝ&Ü,ð+ã.Þ3�74�ãOý%ö/ ç&Ü,â
ç�à�ù0	��
ç&ã&ä+â7áCèCæ]ãOý>þÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��D��Ü7áCÛ,ã,î�ñ7	måmå�è&å?Ûmè,Ü,î7áKæ+ð?Ý�áüð,æ�ã,î��!áCÛ,ã&æ�Üüï7ã���4�ãOý%öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��D�!á&Û,ã&æ�Ü�ï7ã?øOÝ&ã,î�Þ3�54�Ý�áüð,æ�ã,î��!áCÛ,ã&æ�Üüï7ãOý%ö//
ämømë
Û
á&ç)í�è
áüî?Ý&Ü,í+ã�ùaÿ,âmå7áKæ+ðgÝ�áüð,æ�ã,î��!áCÛ,ã&æ�Üüï7ãOýYþâmåmô�þ�!áCÛ,ã'�Cø+â,ämø+â+ÿ,âmå+ãmÜüï2é�è+ÝF
)æ�ã&ó��!áCÛ,ã'�Cø+â,ämø+â+ÿ,âmå+ãmÜüï�ùaÙ,Ú�ñ�ûmÚmß������mÚ+ÿ'	
4¯Ý�áüð,æ�ã,î��!áCÛ,ã&æ�Üüï7ãOý%ö�Cë�õmã�çCâ��Cø+â,ämø+â+ÿ,âmå+ãmÜüï9èCø+â�
�æ�ã&ó��Cë�õmã�çCâ��Cø+â,ämø+â+ÿ,âmå+ãmÜüï�ùbé�è+Ý
ý%öèCø+â�ñ�ó+å7áüâ+ã'�Cë�õmã�çCâ�ùbé7áCÛ,ã�:�Ümâ+ÜOý%öèCø+â�ñ�ó+å7áüâ+ã'�Cë�õmã�çCâ�ùKÝ�áüð,æ�Ü,âmø+å+ãOý�öèCø+â�ñ�ç,Ûmè+Ý&ã�ù�ý%ö/ ç&Ü,â
ç�à�ù0	��
ç&ã&ä+â7áCèCæ]ãOý>þÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��D��Ü7áCÛ,ã,î�ñ7	måmå�è&å]Ý&Ü,í7áKæ+ð?Ý�áüð,æ�ã,î��!áCÛ,ã&æ�Üüï7ã���4�ãOý%öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��D�!á&Û,ã&æ�Ü�ï7ã?øOÝ&ã,î�Þ3�54�Ý�áüð,æ�ã,î��!áCÛ,ã&æ�Üüï7ãOý%ö//
ämømë
Û
á&ç)í�è
áüî?Ý�áüð,æ'ù0)+ã,ô�:�Ü,â+Ü�÷+î7ý=þÝ�áüð,æ�Ü,â,ø+å+ã�
�æ�ã&ó�ÿOáüð,æ�Ü,â,ø+å+ã�ùoY�Ü,â,à�ñ�ÿ��+Ú�%Oùbâ�è��OÜ�Ý�à
Ü&ë
Û,ã�ù�ýmý%êE÷+î�ñ�ð+ã,âmûmå7áüí+Ü,â+ã�)+ã,ô�ù�ý%ê�÷+î�ñ�ð+ã,â�)+ã,ô7òKæ+é�è%ù�ý�ñ�ð+ã,â7òüî�ù&ýmý%ö/
ämømë
Û
á&ç�ë+ômâ+ãnQHS�â�è���Ü�Ý�à�Ü&ë
Û,ã�ù�ýYþå+ã,â,ø+å,æ�é7áCÛ,ã�:�Ü,â+Ü.ñ�ð+ã,â��mômâ+ã�Ý!ù�ý%ö//
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×mØmØØFE+ã&æ�ã,å7á&ç¯áKæ+â+ã,åmé+Ü�ç&ã�â�è�î+ã�ÝmçCå7áKë�ã�Ü)ðmå+Ü&ämà!á&ç&Ü+ÛYøOÝ&ã,å]áKæ+â+ã,åmé+Ü�ç&ã.ñIY�Ü&÷�ã�Ý¯áüâ)ä
è+ÝmÝ�áKë
Û,ãØ�â�è�å+ã&ä
Û,Ü�ç&ãYâ,à�ãYã&æ+â7áüå+ãYøOÝ&ã,ågáKæ+é+Ü�ç&ãYó!áüâ,à�Ü6êfÝ&Ü,ô.ê�L!áKæ+î�èCóOÝ�øOÝ&ã,å7áKæ+â+ã,é+Ü�ç&ã6ê�ó!áüâ,à
èCø+âØ=æ�ãmã,î7áKæ+ð�â�è�ç�à�Ü&æ+ð+ã�â,à�ã�ømæ+î+ã,å�Û&ô7áKæ+ð]ç,è&î+ã.ñØm×ämømë
Û
á&ç?áKæ+â+ã,åmé+Ü�ç&ã�E,ø!á�þämømë
Û
á&ç�ÝCâ+Ü,â7á&ç�é7áKæ�Ü+ÛYÿ,âmå7áKæ+ðRQHS]ç�ø+åmí+ã,ß+ã��mâ�
Yþ��Kû�%9_����!ê6�Kû'�������!ê6�Kû'��#�"��!ê3�Kû'��x����!ê6�Kû'#���%'�&/6ö
ämømë
Û
á&ç�ë
èmèmÛ,ãmÜ&æ?Ü�Ý�÷��OÝ&ã,å�ùaÿ,âmå7áKæ+ð�C,ø�ã�ÝCâ7áCèCæ!ý%öämømë
Û
á&ç?áKæ+â¯ç,Û
á�ã&æ+â�Y�ã&æmø'ù�ý%öämømë
Û
á&ç)í�è
áüî�î7á&Ý�ä
Û,Ü,ô�ùaÿ,âmå7áKæ+ð?î+ÿ,âmå7ý%öämømë
Û
á&çYÿ,âmå7áKæ+ð�ð+ã,â��!áCÛ,ã&æ�Üüï7ã�ùaÿ,âmå7áKæ+ð?ä�Ü,â,à�êfÿ,âmå7áKæ+ð�ï%ÝCð.ê-ë
èmèmÛ,ãmÜ&æYï
øOÝCâ�	��7á&ÝCâ
Ý�êìë
èmèmÛ,ãmÜ&æ�ä+å�èKï
ä+â��&í+ã,å,ó+å7áüâ+ãOý%öämømë
Û
á&çYÿ,âmå7áKæ+ð�ð+ã,â+ÿ,âmå7áKæ+ð�ùaÿ,âmå7áKæ+ð�ï%ÝCð7ý%öämømë
Û
á&ç)í�è
áüîYà�ãmÜ,î�Û
áKæ�ã�ùaÿ,âmå7áKæ+ð¯à�ÿ,âmå7ý©öämømë
Û
á&ç?áKæ+â=ï7Ü&æ�Ü,ð+ã,å�Y�ã&æmø'ù�ý%öämømë
Û
á&ç?áKæ+â¯Ý&ã+Û,ã�çCâ+ÿ,âmå+ã&æ+ðmâ,à'ù�ý%öí�è
áüî]Ý&ã,â,ømä'ù�ý%öí�è
áüî]Ý�àmø+âmî�èCómæ'ù�ý%ö/
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×mØmØØ�òbï
ä
Û,ãüï7ã&æ+â
ÝYÜ�ç,èKïmï7Ü&æ+î��CÛ
áKæ�ã�ä+å�èKï
ä+âYøOÝ&ã,åcáKæ+â+ã,åmé+Ü�ç&ã�Ü�çmç,è&åmî7áKæ+ð¯â�è��1E,ø!á'�%ñØm×ábï
ä
è&åmâ¯õmÜ,í+Ü.ñaáCè6ñGØ'ö
ämømë
Û
á&ç�ç,Û,Ü�ÝmÝ�ûmå�èKï
ä+â�E,ø!á¯ábï
ä
Û,ãüï7ã&æ+â
Ý!E,ø!á�þ
ämømë
Û
á&ç)ûmå�èKï
ä+â�E,ø!áOù�ýYþ/
×mØmØØ�ûmå7áKæ+â
ÝYèCø+âYâ,à�ã�ÝCâmå7áKæ+ð]Ý�ä�ã�ç�áüé7á�ã,îcáKæ$C,ø�ã�ÝCâ7áCèCæ¯Ü&æ+î�Ü�çmç&ã&ä+â
Ý�ãOáüâ,à�ã,å�ô.êH*�ê�æ¯è&å� �ñØ6��ã,â,ø+å,æOÝ)Ü�ë
èmèmÛ,ãmÜ&æ¯í+Ü+ÛCø�ã�Ü�çmç,è&åmî7áKæ+ð�Û&ô�ñØ�P,å+ã,â,ø+å,æ�ë
èmèmÛ,ãmÜ&æ?ßmå,ø�ã>ï7ãmÜ&æOÝ�ô+ã�Ý�Ü&æ+î�é+Ü+Û+Ý&ã=ï7ãmÜ&æOÝ=æ
èØ�P&ä�Ü,å+ÜüïKC,ø�ã�ÝCâ7áCèCæ]õmÜ,í+Ü.ñGÛ,Ü&æ+ð�ñ�ÿ,âmå7áKæ+ð¯ß,à�ã�C,ø�ã�ÝCâ7áCèCæ¯â�è�ä+å�èKï
ä+â�â�è�â,à�ã)øOÝ&ã,å�ñØm×ämømë
Û
á&ç ë
èmèmÛ,ãmÜ&æ¯Ü�Ý�÷��OÝ&ã,å�ùaÿ,âmå7áKæ+ð�C,ø�ã�ÝCâ7áCèCæ!ý)þ�,ø+émé+ã,å+ã,î���ãmÜ,î+ã,å©áKæ$
�æ�ã&ó$�,ø+émé+ã,å+ã,î���ãmÜ,î+ã,å�ù�æ�ã&ó�òKæmämø+â+ÿ,âmå+ãmÜüï���ãmÜ,î+ã,å�ùaÿ,ô
ÝCâ+ãüï�ñ#áKæ!ýmý�öÿ,âmå7áKæ+ð¯Û
áKæ�ã!

���!öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ù0C,ø�ã�ÝCâ7áCè&æ!ý%öómà!áCÛ,ã2ùbâmå,ø�ãOý�þâmåmô�þÛ
áKæ�ã!
]áKæ�ñ�å+ãmÜ,î�.7áKæ�ã�ù�ý%ö/ ç&Ü,â
ç�à�ù0	��
ç&ã&ä+â7áCèCæ]ãOý=þ/ Û
áKæ�ã�
�Û
áKæ�ã.ñ�â�è��mämä�ã,å+ÙmÜ�Ý&ã�ù�ý%öáüé2ù#Û
áKæ�ã.ñ�ã�C,ø�Ü+Û+Ý!ù��D*]�,ýmýå+ã,â,ø+å,æ�âmå,ø�ã6öã+Û+Ý&ãáüé2ù#Û
áKæ�ã.ñ�ã�C,ø�Ü+Û+Ý!ù��1 ��,ýmýå+ã,â,ø+å,æ�é+Ü+Û+Ý&ã6öã+Û+Ý&ãÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��Kû�Û,ãmÜ�Ý&ãcÜ&æOÝ�ó�ã,å¯ãOáüâ,à�ã,å�*'	+ÿ�è&å� ���ë+ô)âmô,ä!áKæ+ð�*¯è&å� YÜ&æ+î)ä+å+ã�ÝmÝ�áKæ+ð�y,ã&æ+â+ã,å�z��,ý%ö//
ämømë
Û
á&ç?áKæ+â¯ç,Û
á�ã&æ+â�Y�ã&æmø'ù�ýYþ�,ø+émé+ã,å+ã,î���ãmÜ,î+ã,å©áKæ$
�æ�ã&ó$�,ø+émé+ã,å+ã,î���ãmÜ,î+ã,å�ù�æ�ã&ó�òKæmämø+â+ÿ,âmå+ãmÜüï���ãmÜ,î+ã,å�ùaÿ,ô
ÝCâ+ãüï�ñ#áKæ!ýmý�ö�×m×�÷�ã,ô,ë
è,Ü,åmîcáKæmämø+âáKæ+â¯ç�à
è
á&ç&ã�
�(6öì×m×>ï7ã&æmø!áüâ+ãüï2ç�à
è+Ý&ã&æ�ë+ô�øOÝ&ã,åÿ,âmå7áKæ+ð¯Û
áKæ�ã!
)æmø
ÛmÛ'ö
×m×F:!á&Ý�ä
Û,Ü,ô�ï7ÜOáKæ�ï7ã&æmø�øOÝ�áKæ+ð)ë�ãmÜ&ø+â7áüé,ø
Û�Ü�Ýmç�ámá=ðmå+Ü&ämà!á&çmÝÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��1�������'�������'�������'�����'�������������'�������'�������'�����'���������������'�����'���Cæ^	+Ù�:�ÿ,Ú�Ù+Û
á�ã&æ+â�Y�ã&æmø��Cæ]�,ý%öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù���%
�=ÿOáüð,æ �3.�è,Ü,î�é7áCÛ,ã6ê�Ý�áüð,ægáüâ.êfÜ&æ+î¯Ý&Ü,í+ã?áüâ�Ü,ð+ÜOáKæ�ñ2�Cæ]�,ý%öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��&�;�5+�ã,å7áüémôK�3.�è,Ü,î�é7áCÛ,ã6êìð+ã,â)ämømë
Û
á&ç�ë
Û,Ü&ë
Û,Ü.ñmñìí+ã,å7áüémô�Ü&æ+î]Ý&Ü,í+ã�ømæOÝ�áüð,æ�ã,î�ñ2�Cæ]�,ý%öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��&(;�3	��7áüâ��Cæ]�,ý%öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù����������'�������'�������'�����'�������������'�������'���Cæ]�mý%öÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ù��Kû�Û,ãmÜ�Ý&ã2Ý&ã+Û,ã�çCâ�émå�èKï�ï7ã&æmø�Þ5�,ý%öâmåmô�þÛ
áKæ�ã�
?áKæ�ñ�å+ãmÜ,î�.7áKæ�ã�ù�ý%ö/ ç&Ü,â
ç�à�ù0	��
ç&ã&ä+â7áCèCæ]ãOý>þÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��,ò& +û��+ß8	��������]�,ý%öå+ã,â,ø+å,æ�(6ö/âmåmô�þç�à
è
á&ç&ã�
]òKæ+â+ã,ð+ã,å�ñ�ä�Ü,å
Ý&ãOòKæ+â�ù#Û
áKæ�ãOý%ö
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/ ç&Ü,â
ç�à�ù0	��
ç&ã&ä+â7áCèCæ]ãOý>þÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��Kû�ÛmãmÜ�Ý&ãcã&æ+â+ã,å¯Ü�æmøCï
ë�ã,å�ñD�,ý%öå+ã,â,ø+å,æ�(6ö/ ×m×�ë�ã+ÛmèCógá&Ý�â,à�ã>ï7ÜOáKægÝ&ã+Û,ã�çCâ7áCèCæ?ÛmèmèCä�ñìß,à�ã)í+Ü,å7á�Ü&ë
Û,ãgá�ç,èCæ+â+ÜOáKæOÝYâ,à�ã�Ý&ã+Û,ã�çCâ+ã,î�ï7ã&æmøcáüâ+ãüï¯æmøCï
ë�ã,å�ñáüé2ùKç�à
è
á&ç&ã$z�
�(����?ç�à
è
á&ç&ã$y�
��Oý=þå+ã,â,ø+å,æ]ç�à
è
á&ç&ã6ö/ã+Û+Ý&ãYþÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ù��,òKæ�í+Ü+Û
á�î2ç�à
è
á&ç&ã.ñM�OÝ�áKæ+ð$(��,ý%öå+ã,â,ø+å,æ�(6ö//
ämømë
Û
á&ç)í�è
áüî�î7á&Ý�ä
Û,Ü,ô�ùaÿ,âmå7áKæ+ð?î+ÿ,âmå7ý=þÿ,ô
ÝCâ+ãüï�ñGèCø+â�ñ�ä+å7áKæ+â�ÛCæ'ùbî+ÿ,âmå7ý�ö/
ämømë
Û
á&çYÿ,âmå7áKæ+ð�ð+ã,â��!áCÛ,ã&æ�Üüï7ã�ùaÿ,âmå7áKæ+ð?ä�Ü,â,à�êfÿ,âmå7áKæ+ð�ï%ÝCð.ê-ë
èmèmÛ,ãmÜ&æYï
øOÝCâ�	��7á&ÝCâ.êìë
èmèmÛ,ãmÜ&æ�ä+å�èKï
ä+â��&í+ã,å,ó+å7áüâ+ãOý�þ�,ø+émé+ã,å+ã,î���ãmÜ,î+ã,å©áKæ$
�æ�ã&ó$�,ø+émé+ã,å+ã,î���ãmÜ,î+ã,å�ù�æ�ã&ó�òKæmämø+â+ÿ,âmå+ãmÜüï���ãmÜ,î+ã,å�ùaÿ,ô
ÝCâ+ãüï�ñ#áKæ!ýmý�öë
èmèmÛ,ãmÜ&æ?èC÷��!áCÛ,ã&æ�Üüï7ã$
Yé+Ü+Û+Ý&ã6öÿ,âmå7áKæ+ð¯Û
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