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KNFÞ³ 
�UjVNXSZ�fYm \ a�b&m~UjPNb�T~fYb&VNa \ P0n&acT1ack�^SR;�&'(�&�e.0	~	����&QAa�T~b&Pln�fª�&�&T�n2a�R;Ujh{fYVNUWb�V
T~�&b�m5nAm~FAacQ}P \ Xª�zPNTGZ[X�a�KNMNMY¤�PN^&m1acT�nHUjb&V�m1acfNm1PNb&F¼��X&a�Q&fYb&acijm+ijfN^Aa�iWijack��'&
��k&acb&P°Z[a(Z[X&a_��PYToZ[X�acT~b`fNb&k`�&PN�eZ[X&a�T~b`moZ[T1UWQ�mIPN�!moZST~UjQAa_ONKYFª��X&a®T1acVNUjPNb&m
(*) ù Ð°Ð�Ð Â ´�¤ ³,+�fNb&k (-) ù Ð�Ð°Ð/. ¤N¥0+IfNT~a�b&P�Z \ Pln&acT~a�k7acfYT~i¨R�Ujb{ZSX&a�m~acfYm~PNb&JfNb&k�ZSX&acm1a(T~acVYUWPNb�m�fNT~a�m1�&Q&Q&T1acm1m~ackÛ�zT~PNh>ZSX&a(T~f�ZSa�h_acfNm1�&T~a�h_acbSZ[F$��X&a"Z[PYQ
Q&fNb&a�i3m~X�P0��m¼fNbªa�¸AfNh_Q&iWa��&b�ag¸¯Z[Ujb \ ZSack)V�.0^�fNb&kªijUWVNXSZ \ �&Ton&a��zPYT+f��&�>	�f_f�Z
f_T~ack�m~X&Uj�ÀZIPN��MNFÞ³�KNJH^&fNm~a�kÛPYb_ZSX&a�,79=���&KNâ¯K®h_P¢k&acijF�F�F�FIF�F�FIF�FIF�F�F O

KNFjK �3¸HfYh{Q�iWaIPN�AZ[X�a�X&fNb�k&m \ fNb&b&Ujb&V���ac^7UjbSZ[acT1�zf \ a�FI	�b{Z[X&a�Z[PNQÛiWa��ÀZ�Q&fYb&aci2Z[X&a
m~a�fNT \ X ¡ iWa��ÀZ \ PYiW�&h_b&£1JCZ[a�h_Q&iWf°Z[a ¡ h{Ujk&k&ija \ PNij�&h_b&£�fNb&k�k&U21}acT1acb \ a ¡ T1UWVYX[Z
\ PNij�&h_b&£+Ujh_fNVNa�m"fNT1a�m~X�P0��b��zPNT43 ¡ ZSPNQ¦T~Pl��£1J ä ¡ h_Ujk&k&ija(T~Pl��£~JAfNb&k65 ¡ ^}P�Z~.
Z[PNhËT~Pl��£~Fª��X�a®^}P�Z~ZSPNh�ijac�ÀZ{Q�fNb&aci%m1X&Pl��mIUjb&�zPNT1h_f�Z[UjPNb�PNb`fNbSR�Q&T~a�nAUWPN��m
k&agZSa \ Z[UjPNb&m+PN�Hf$Z[T1fNb&m1UWa�b[Z�PN^�dga \ Z(f°Z»ZSX&a�m1fNh_a�m~âSRBQAPYm~U¨Z[UjPNb ¡ ��U¨Z[X�UWb¦MYFWO
7Y£~F
��X&a$ZSPNQ)T~UjVNXSZ�Q&fNb�aci=k&Ujm~Q&ijflRHm�m~�&h_h_fNToRºUjb&�zPNT1h{f°Z[UjPNbBPNb_Z[X&aIQ&T~a�m~a�b[Z�k&ag.
Z[a \ Z[UjPNbªPN��ZSX&a�PN^¢dga \ ZSF¼��X&a(^AP°Z~Z[PYhßT1UWVYX[Z(Q&fNb&a�i \ PYb[ZSfNUjb&m�f�m~a�Z�PN� \ X&PNU \ a�m
�zPNT�Z[X�a�X¯�&h_fNb)agn�fNij�&f�ZSUWPYbÛPN�2Z[X�a�PY^�dga \ Z[F_FIF�F�FIF�FIF�F�FIF�F�FIF�FIF�F�F KN¤

KNFj½ �!RAQ}P�Z[X&a�Z[U \ fNi(k�UWm�Z[T~Uj^&�/ZSUWPYb&mBPN��fNb�PN^&m1acTon�fN^�iWa`�zPNTªm~UjVNb&fYi ¡ k&fNm1X&ack�£ÛfNb�k
^&f \ â¯VNT1PN�&b&k ¡ m1PNiWUjk&£1F���X&a_Q}acfNâÛPN�3Z[X&a_m~UjVNb&fYi*P \�\ �&T1m(f�Z{M
�%X&Pl��agn&acT~J=Z[X&a
n�fNmoZSi­RBVNT~a�f�Z[a�T+b¯�&h�^}acT�PY�G^&f \ â¯VNT~PY�&b&k�agn&acbSZ[m¼mo��fNh_Q&m�ZSX&a�m~UjVNb&fYiWF�à X&Ujija
U­Z»Ujm&Z[T~��aGZSX&f�Z»fNb�PN^�dga \ Z5��U­ZSXIf%n�fNiW��a!PY�eZ[X�UWm=PN^&m1acT�n�fY^&iWa!PN��M�Ujm=h{PYT~a�iWUjâYa�i­R
Z[P�^}a�f(^&f \ â¯VNT1PN�&b&k_a�n2acbSZSJEZSX&Ujm%UWm \ iWa�fNT~i¨Rªb&P°Z*Z[X&a"^Aa�X&flnHUjPNTH��a���fYb[Z$�zT1PNh
PN�&T \ ijfNm~m1UW©&a�T~J fNm ��a�fNT1a5ZSToRAUWb�V"Z[P�Ujm~PNijf�ZSaCZ[X&a"T~acijf�ZSU­n&aci¨RªT~fYT~a"m1UWVYb&fNi�a�n2a�b[ZSm
¡ UjFWa�F98�:Åa�QAP \ X&m~£1F¦��X&a�^}P�Z~ZSPNhöQ&fNb&a�i*m~X&Pl��m�Z[X&a�a;1Aa \ Z{PN��T1a \ fYmoZ[Ujb&V�Z[X&a
Q&T~PY^&iWa�h±�zT1PNh:PYb&a�PN�=T~a�iWf°Z[U¨n2a(Q&T1PN^&fN^&UjijU­ZSUWa�m%ZSP�PNb&a�PY�5Pln&acT~k�acb&m1U­ZSUWa�m~F���X�a
QAa�fNâ�PN�YZ[X&a"m~UjVNb&fNi ¡ k&fNm1X&ack�£%UWm*b�P0�ÅmoZST~PNb�VNi­R�Ujb \ PNb�m~UjmoZ[a�bSZ!��U¨Z[X_^&f \ â¢VYT~PN�&b�k&F_KNë

½NFÞ³ ¬NON¬)�&Q}a \ ZST~PNm \ PNQ�U \ fNiWi¨R \ PNb&©&T1h_ack��&'(�����&��a®	�fB�zT1PNhãKNMNMN¤°.�KYMNMN¥NJ=��U­ZSX
k&acm1UWVYb&f�Z[UjPNb)^SRªZ[X&a�	�bSZ[a�T~b&f�ZSUWPYb&fNiG��m�Z[T1PNb&PNh_U \ fNiG��b&UWPYb ¡ 	�����£~F4F�FIF�F�F KN²

¬NFÞ³ 
�a�m~Ujk&�&fNijm"PY�¢Z[X�a�Q&X&P°Z[PNh_agZST~U \ T1ack&m1X&UW�ÀZ�acm�Z[Ujh_f�Z[a�m~J Á=<?>?@BA ´ ÁDC <?EGF nAm1F ÁDC <?EGF J
�zPNT�Z[X&a�m1fNh_Q&ija�PN��m1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R \ PNb�©&T~h_ack@fYb&k>m~Q}a \ Z[T1PNm \ PNQ&U \ fNiji­R
Q&T~PY^&fN^&ijaÛ����aB	�f ¡ ^&ijf \ â�Q}PNUWbSZSm~£�fYb&ká�zPNT(Z[X�aÛQ&X�P�Z[PNh_a�Z[T~U \ ���Ë	�f \ fNb/.
k&Ujk&f�Z[a�m+Z[X&f�Z{m1f�Z[Ujm~�ÀRBZ[X&a_T~f°Z[a�m~a�iWa \ ZSUWPNb \ �/ZSm�fNb&k��zPNT"��X&U \ XºX�PNmoZ®VNfNijf�¸¯R
T~a�k&m~X&Uj�ÀZ[m$fNT1a�fln�fNUjiWfY^&iWa ¡ PYQAa�bÛQ}PNUjb[ZSm~£1F���X&a�h_fNT~VNUjb&fNijU	�cackÛT~a�k&m~X&Uj�ÀZ�acT~T1PNT~m
T~a�QAPNT�Z[a�kÛ^SR¦ZSX&a�,79=���&KNâ¯K�ijUWVYX[Z1. \ �&Ton&aI©/ZSm¼fNT~a(m1X&Pl��b&F�FIF�F�FIF�FIF�F�F ¬NK
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¬NFjK ��X&a(k&UjmoZST~Uj^&�/Z[UjPNb)PN�=Q&X&P�ZSPNh_agZST~U \ T~ack�m~X&Uj�ÀZ�T~a�m~Ujk&�&fNijm¼�zPNTCZ[X�a(m~Q}a \ ZST~PNm \ PNQe.
U \ fNiji­R \ PNb&©�T~h_ackº�&��a�	�f ¡ ijac�ÀZ{Q�fNb&acijm~£�fNb�kªZSX&a_Q&X&P�ZSPNh_agZST~U \ �&�õ	�f \ fNb/.
k&Ujk&f�Z[a�m ¡ T~UjVNXSZ7Q&fYb&acijm~£®m~X&Pl��b�Ujbá�*UjVNF�¬NFÞ³�F@��Q&QAa�T®Q�fNb&acijm�m1X&Pl�-k&UjmoZ[T1U­.
^&�/ZSUWPNb�m�PN�AZSX&a�k�U21}acT1acb \ a�^Aa�Z���a�acb�ZSX&a�Q&X�P�Z[PNh_a�Z[T~U \ T1ack&m1X&Uj�ÀZ[J Á <?>?@BA JCfNb�k
Z[X&a�m1QAa \ ZST~PNm \ PNQ&U \ T~ack�m~X&Uj�ÀZ[J ÁDC <
EGF �_ijPl��a�TÛQ&fYb&acijm�m~X&Pl�Ìk�UWm�Z[T~Uj^&�/ZSUWPYb&mÛPY�
¡¹Á <?>?@BA ´ ÁDC <?EGF £=HNíJI J���X&a�T~aBíJIBUWm(Z[X�a)Q�X&P�Z[PYh{a�Z[T1U \ T~a�k&m~X�UW�ÀZB�&b \ acToZSfNUjb[Z�R
T~a�QAPNT�Z[a�k?^SR;Z[X�aÛ,79=���&KYâ¢Kº©/Z[F�	�b&m1agZ�Q�fNb&acijm{m~X&Pl�<ZSX&aÛUjb&�za�T~T~a�káh_acfYb
fNb&k�k&Ujm~Q}acT1m~UjPNbBPN�2Z[X�a���fN�&m1m~UjfNbB©eZ[m*Z[P_acf \ XÛk&UjmoZST~Uj^&�/ZSUWPNb�F F�FIF�FIF�F�F ¬N½

¬NFj½ K �ML9LHu,N5rDOQP ��X&aIk�UWm�Z[T~Uj^&�/ZSUWPYb7PN�5Q&X&P�ZSPNh_agZ[T1U \ T~a�k&m~X�UW�ÀZ�T~acm1UWk��&fNijm~J Á=<
>R@BA ´
ÁDC <?EGF Jª�zPNT®ZSX&a \ PNhI^&Ujb&ack#m~Q}a \ ZST~PNm \ PNQ�U \ ç�Q�X&P�Z[PYh{a�Z[T1U \ �&�Ì	�f�m~fNh_Q&ijacm1F
Á <
>R@BA UWm!Z[X&a�Q&X�P�Z[PNh_a�Z[T~U \ T1ack&m1X&UW�ÀZ{fYb&k ÁDC <?EGF Z[X&a�m1QAa \ ZST~PNm \ PNQ&U \ T~a�k&m~X&Uj�ÀZD�
S��Evov¹�,TULHu,N5rDOQP k&UjmoZST~Uj^&�/ZSUWPNbLPN��T~acm1UWk��&fNijmÛb&PYT~h_fNijU2��ack�^[R�ZSX&a�T~a�QAPNT�Z[a�k
Q&X&P�ZSPNh_agZST~U \ T1ack&m1X&Uj�ÀZ��&b \ acT�Z[fNUjbSZ�REJ5íJI F±F�FIF�F�FIF�FIF�F�FIF�F�FIF�FIF�F�F ¬N¬

¬NFj¬ 3 ä 5%ijUjVNXSZ \ �&T�n2acm!�zPNT*����a¼	�f��&m~a�k®Ujb�Z[X&Ujm�T~f�ZSa�h{a�fNm~��T~ach_a�b[ZSF¼6+iWf \ â�QAPYUWbSZ[m
m~X&Pl��Z[X&a��&'(�&�ª�&�@Q&X�P�Z[PNh_a�Z[ToRB�zT~PYh:�&,B�HF3��X&a(a�T~T1PNT~m+PYb�Z[X&a(Q&X�P�Z[PNh�.
agZSToRÅfNT~aÛm~X&Pl��b&F¾��PNiWUjk \ ��Ton2a�mªk&acb�P�Z[a®ZSX&aB^}acm�Z~.l©/Z��&�Ë	�f�h_P�k&a�i�ijUWVYX[Z
\ �&T�n2a�m�UWb63 ¡ VNT~a�acb&£1J ä ¡ T1ack&£1JHfNb&kV5 ¡ k�fNT~â{T~a�k&£"�zT1PNh>Z[X&a�,79=���&KNâ¯K�iWUjVNXSZ~.
\ �&T�n2a�©/Z~ZSacT1JGfNb&k \ PNT1T~acm1QAPYb&k&Ujb&V®k�P�Z~ZSack \ �&T�n2acm�m~X&Pl�>ZSX&a®³�.0m1UWVYh{f_h_P¢k&aci
acT1T~PNT*T1fNb&VNa�F+��X&a \ ��Ton2a�m»fYb&k_k&f�Z[f(�zPYTAZ[X&a¼k&U	1}acT~a�bSZ�Q�fNm~m1^&fNb&k&m�X&fln&a$^}aca�b
n2a�ToZ[U \ fYiWi¨R`P
1}m~agZI�zPNT \ iWfYT~U¨Z�REF¼��X&a�Ç&�/¸�P
1}m~a�Z[m$fNT~a"ZSX&a�m~fNh_a��zPNT�acf \ XÛ�&��F ¬NO

¬NFj¤ 
�a�k&m~X�UW�ÀZ7k&UWm�Z[T1UW^&�eZ[UjPNb��zPNT{agn&acbSZ[m¦Q�fNm~m1UWb&V)Z[X&aÛT~f�ZSag.0h_a�fNm~�&T1ach_acbSZ�m1acija \ .
Z[UjPNb�T1a,�¯�&UjT~a�h{a�bSZ[m�Ujb"Wc¬NFjKNFÞ³�F���PNbSZ[T1UW^��/Z[UjPNb&m�Ujb \ iW�&k�ac¿ªm~Q}a \ Z[T1PNm \ PNQ&U \ fNiji­R
\ PNb�©&T~h_ack;����a�	�f ¡ ^&ijf \ â¯£~J�Q&X�P�Z[PNh_a�Z[T~U \ �&��a�	�f®��U¨Z[X;X�PNmoZ¦VNfNijf�¸¯RáT1ack/.
m~X&Uj�ÀZ[m ¡ VNT~flRA£~JAfNb&kªQ&X�P�Z[PNh_a�Z[T~U \ �&�>	�f \ fNb&k&Ujk&f�ZSacm*��U¨Z[Xªb&P�m1QAa \ Z[T1PNm \ PNQ&U \
T~a�k&m~X&Uj�ÀZ ¡ iWUjVNXSZ~.lVNT~flRA£~F���X&a�fNT~T1P0� m1X&Pl��m�Z[X&a�T~a�k&m~X&Uj�ÀZ \ �eZ(�zPNT=Z[X&Ujm+fNb&fYi­RAm~Ujm~F�¤ ³

¬NFjë ��X&aªh_acfNb�PN^¢dga \ Z)k�agZ[a \ ZSUWPNb«a,� \ UWa�b \ R�fNm�f��z�&b \ ZSUWPYb«PY�$m1UWVYb&fNi¨.ÞZ[P°.0b&PNUjm~a
T~f�ZSUWPÛ�zPNT��&'(�&��3E.l^&fNb&k ¡ Z[PYQ&£~J ä .l^&fNb&k ¡ h_UWk�k&iWa�£~J+fYb&kX5¹.l^&fNb&k ¡ ^}P�Z~ZSPNh_£~F
��X&aªa,� \ UWa�b \ R�Ujm�k&a�T~U¨n2ack«^SR \ PN�&bSZ[Ujb&V¦Z[X&a��zT~f \ Z[UjPNb;PN�¼�zfNâYa�UWh_fNVNa�m�k&ag.
Z[a \ Z[a�k�^[RºZ[X&aªm1�&Ton&agR�Q�UWQ}acijUWb�acFá��X�aª^&UWb�PNh_UWfNi"acT~T1PNT~m�PYbBZ[X&aªa;� \ UWa�b \ R
h_acfNm1�&T~a�h{a�bSZ[m�fNT1a�m~X&Pl��b&F���X&aIm1PNijUWkÛiWUjb&acm$m~X�P0�ÅZ[X&a�T~a�m~�&i¨Z�PY��f{QAPNi¨RAb&P�.
h_UWfNiG©eZ�ZSP�ZSX&a�a,� \ Ujacb \ R�h_a�fNm~�&T1ach_acbSZSm~F���X&acm1a�a;� \ UWa�b \ R��z�&b \ Z[UjPNb&m$fNT~a
�&m~a�kBZ[P7m1UWhI�&ijf�Z[a�ZSX&a�k&U	1}acT~a�b \ aªUjh_fNVNUjb&V�m~PY�ÀZ���fNT1a¦UjbÛZ[X&a�,7PNbSZ[a¦��fYT~ijP
m~Ujh��&ijf�ZSUWPNb�m�PN�2Z[X�a���� ijUjVNXSZ \ �&Ton&acm1F F�F�FIF�F�FIF�FIF�F�FIF�F�FIF�FIF�F�F ¤N¬

¬NFj¥ ��X&a�a;� \ UWa�b \ R;�zPNT�Ujk&acbSZSUW�ÀRAUjb&V��zfNâYa�m(fNm��&� \ fNb&k�UWk&f°Z[acm1J%fNm�fª�z��b \ ZSUWPNb�PY�
QAa�fNâ�3E.0^&fNb�kÛh_fNVNb�U­ZS�&k&acFI��X&a�k�fNm~X&a�k \ �&T�n2a�Ujm!ZSX&a�a;� \ Ujacb \ R;�zPNT�k&agZSa \ .
Z[UjPNb¦^SR{Z[X&a�m~PN�ÀZ���fNT~a(Q�UWQ}acijUWb�acJ3fNb�kIZ[X&a�k&P�Z~ZSack \ �&Ton&a(UWm5Z[X&a�a,� \ Ujacb \ R��zPNT
agn�fNij�&f�ZSUWPNb)PN�2Z[X&a��zfNâ/acm$fNm¼�&� \ fNb&k�UWk&f°Z[acm�^SRªZ[X&a�X¯�&h_fNbBm \ fNb�b&acT1m~F���X�a
fNT~T1Pl��m�Ujb&k&U \ f�ZSa�Z[X�aIQ}acfNâ�h_fNVNb�U­ZS�&k&acm��zPNT$f�b&PNT1h_fNi=fNb&kB�zPYT�f®² ³�^&V�.liWUjâYa
�&�¶	�f�f�ZÛf`T~a�k&m~X&Uj�ÀZ�PY��MNFÞ³�K�f \c\ PNT~k�UWb&V�Z[PªZ[X&a),79=���&KNâ¯K�h_P¢k&acijFÅ��X�a
^&Ujb&PNh_UWfYiGacT~T1PNT~m¼PNb�ZSX&a�a,� \ Ujacb \ RºfNT~a�m~X�P0��b�FHF�FIF�FIF�F�FIF�F�FIF�FIF�F�F ¤Në
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¬NFjO � PNT%�&��	�f¼ZSX&f�Z�m~f�ZSUWm1�ÀR�Z[X&a$m~a�iWa \ Z[UjPNb¦T1a,�¯�&UjT~a�h{a�bSZ[m ¡ Wc¬NFjKN£~JEZ[X&a¼m1UWVNb�fNi­.lÇ&�/¸
fNb&k�b&PNUjm~a»k&UWm�Z[T1UW^&�eZ[UjPNb&m�fYT~a!m~X&Pl��b��zPNT=fNiji¯Q&X&P�ZSPNh_agZST~U \ a�QAP \ X&m�Ujb$ZSX&a43AJ ä JY5
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�zPNT»Z�RAQ}a�	�fª�&��a�X�fNm�^}acacb�T1acQ}PNToZSack�f�Z_ijacfNm�Z_fNm(�zfNT�^&f \ â7fYm���m~âYPlnAm~â¯UjU ¡ ³�²N¥Y¥N£~J*^��/Z���fNm
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�&fNâ/PIa�Z�fNiWF ¡ KNMNMNOY£~F"'(a�m \ T~UjQ/Z[UjPNb&m!PN�Hm1QAa \ ZST~PNm \ PNQ&U \ fNb&k{Q&X&P�ZSPNh_agZ[T1U \ k&f�ZSfIT1ack&� \ Z[UjPNb&m!fNT1a
VNU¨n2a�b�UWbnzGX&a�b&V¦a�Z_fNijF ¡ KNMNMNON£$fNb&kB��PNi¨ZD��h{fYb�agZ�fYiWF ¡ KNMNMYON£~J5T~a�m~Q}a \ ZSU­n&aci¨REF_��X&a�©�T~moZ \ PNm�.
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Z[Ujh_acmªUjb�Q&X&P�ZSPNh_agZST~U \7\ PNb�k&U­ZSUWPYb&mª^SRáZ[X�a7�&'(�&�/.l	�m~�&T�n2a�R4fNb&k \ P�.0fNk�k&ack�Ujh_fNVNacm��zT~PNh
Z[X�PNm~a{T~�&b�mIQ&T1PlnHUjk&a�k�k&aca�Q)ZSach_Q&ijf�Z[a®UWh_fNVNa�mIfYb&k�n&agZSP \ f°Z[fNijPNVNm�PN�=n�fYT~UjfN^&ija®PN^¢dga \ ZSmI�zPYT
Z[X�aº�&'(���/.0	1	¦�&�&Q}acT1b&Pln�f?�&�&T�n2agR�ZST~fNb&m1UWa�bSZ;m~a�fNT \ X�F-'(��aªZSPáVNfYQ&mÛ^}agZ���aca�b?Z[X�a�����'
\ PYiW�&h_b&m_PNbBZSX&a \ fYh{a�T~fNJ$acf \ X«m�Z[T1UWQ}a�UWbBZSX&aª�&'(�&��Ujm�k&U­nAUjk&ack«Ujb[ZSP�b&PNToZSX&acT1b ¡ ��£�fYb&k
m~PY�/Z[X&a�T~b ¡ ��£ yev|� s¢L}y �HZSX&a��&'(�&�e.0	~	¼�&��QAa�T~b&Pln�f��&�&Ton&agR�fNi­ZSacT1b&f�Z[a�k�^Aa�Z���a�acbªZ[X&a��¾fYb&k��
moZST~UjQ&m�PNb�m~��^&m~a;�¢��acbSZ7b�UWVNXSZSm~Fá��f \ X�m�Z[T~UjQ�acb \ PNh_Q&fNm1m~acm®ì ³�ëNK7m��¯�&fNT~a�k&a�VNT~a�acm_PN�¼m~âSRNJ
��U¨Z[Xªf�m1h_fNiWiAPln2acT1iWfYQª^Aa�Z���a�acb�Z[X&a�h_JHm~P�ZSX&f�Z!Z[X&a�m~�&T�n2agR \ Pln2a�T~a�kÛì>½YMNM�m��¢��fNT~a�k�acVNT1acacm1F
��b®fln&acT~fYVNa�a�f \ X�Q&fYToZ�PN�¢ZSX&a¼m~�&T�n2a�R7T1acVNUjPNb(��fNm!PN^&m1acT�n2ackªPYb \ a¼agn&acT�R7�zPN��T%b&UWVYX[ZSm"k&��T~Ujb&V
Z[X�a���'(�&�/.0	1	»���&QAa�T~b&Pln�f{�&�&Ton&agRNF
�*UjVN�&T~a�KNFÞ³*m~X&Pl��m2Z[X&a�m1â[R \ Pln2acT1fNVNaGn2a�T~m~��m�m~��Ton2a�R�Z[Ujh{a��zPNT�ZSX&a�KNMNMN¤¼PN^�m~acT�nAUWb&V�m~a�fNm~PNb�J

fNijPNb&V���U¨Z[X)f®T1acQ&T1acm~a�bSZ[f�ZSU­n&a��&�4	�f_iWUjVNXSZ \ �&T�n2a�F

�|{M� �"û ��~4���J��}£o¤���/~4¥M����~¦����§ã�¨¥�©��|�J�M�
}��ª�

��X&a�T~a¼fNT~a"©/n2a¼h_fNUjb \ PNh_QAPYb&acbSZ[m3ZSP�ZSX&a�m~��QAa�T~b&Pln�f�m~acfYT \ X{Q&UWQ}acijUjb&ac¿+Q�X&P�Z[PYh{a�Z[T1U \ T1ack&� \ .
Z[UjPNb&J�UWh_fNVYa+m~�&^eZ[T~f \ Z[UjPNb&J�fN�/Z[PYh{f°Z[ack�PN^�dga \ Z�m1acija \ ZSUWPYb&JNnHUjm~��fNi�Ujb&m1QAa \ Z[UjPNb&J2fYb&k�ijUWVNXSZ \ �&T�n2a
©/Z1Z[Ujb&V��zPNT+m1QAa \ Z[T1PNm \ PNQ&U \ Z[fNT1VNagZ�m1acija \ Z[UjPNb&F%à�a�k�acm \ T~Uj^Aa+ZSX&ach:^&T~UjacÇ/R�UWb�ZS�&T~b&F�� PNT"f��z�&iWi
b&UjVNXSZªPN�»UWh_fNVYUWb&VÛk&f�ZSfNJ5ZSX&a®a�bSZ[UjT~a�Q�UWQ}acijUWb�a¦T~fNbºUWbºfNQ&Q&T1Pl¸HUjh_f�Z[a�i­RáKNM)X&PN�&T1m~J+m1��� \ UjacbSZ
�zPNT�â/acacQ�UWb&V®�&Q���U­ZSX_ZSX&a�k&f�Z[f{Ç&Pl�8fYb&kÛ�zPYT�T~fNQ&Ujk�m~Q}a \ Z[T~PYm \ PYQ&U \ Z[fNT1VNagZSUWb�VNF
	�b�Z[X&a�©&T~m�Z_moZSfNVNa�PY�HZ[X&a�m1acfNT \ X�Q&UWQ}acijUjb&acJAZSX&a�Ujh_fNVNUjb&V¦k&f�ZSfI��fNm(f \ �¯�&UjT~a�k��zT~PNh8Z[X�a

\ fYh{a�T~f®fNb&kBQ�T~P \ acm1m~a�k�Z[X&T1PN�&VNX�Z[X&a¼Z[X&a��&'(�&�ÛQ&X&P�ZSPNh_agZST~U \ T1ack&� \ Z[UjPNb7Q&UjQ}acijUWb&a�J�â¯b&Pl��b
fNm`«�¬�­
®�­ ¡ 95��Q/Z[PNb`agZ®fNijFjJ%KNMNM ³�£1F[«�¬
­�®�­�Q&T1P�k&� \ acmnq \ PNT~T1a \ ZSack�7ÛUWh_fNVYacm+Z[X&f°Z�fYT~a_fNmoZST~P�.
h_agZST~U \ fNiji­R \ fNijUW^�T~f�ZSack ¡ ��UWa�T�agZ)fNijFjJ+KNMNMN½Y£�fNb&k�Q&T1P0nAUjk&acm{f�ijP \ fNi+acm�Z[Ujh_f�Z[a�PN�*Z[X�a)Q}PNUjbSZ
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�*UjVN�&T1aBKNFÞ³�¿�
�UjVNXSZ�fYm \ a�b&m~UjPNb�T~fYb&VNa \ Pln2acT1ack�^SR>�&'(���/.0	1	��&�&Q}acT~b�P0n�f;�&��Ton2a�R@Ujh_fNVNUjb&V
T~��b&m�nAm~F$acQ}P \ X��zPNT(Z[X&aÛKNMNMN¤`PN^&m1acTonAUjb&V;m~a�fNm~PYb&F4��X&a7Q&fNb�acijm�ijfN^Aa�iWijacká�´&ã�ák�acb&P�ZSa
Z[X�a���PNT�Z[X&a�T~b�fNb&k��&PY�/Z[X&a�T~b�moZST~UjQ&mªPN��moZST~UjQAa�OYKNFõ��X&a�T~acVYUWPNb�m ( ) ù Ð°Ð�Ð Â ´�¤2³µ+�fYb&k(-) ù Ð°Ð°Ð#. ¤N¥ + fNT1a�b&P�Z \ Pln2a�T~a�k�acfYT~i¨R�UWbªZ[X�a{m1acfNm1PNb&J�fNb&kªZ[X�acm~a{T~a�VNUjPNb&m�fNT~a�m1�&Q&Q&T1acm1m~ack�zT~PYh¶ZSX&a¦T~f°Z[a¦h_acfYm~�&T1ach_acbSZ[Fá��X&a�Z[PNQ;Q�fNb&aci"m~X&Pl��m�fNb;a�¸HfYh{Q�iWa��&b&a�¸¯Z[Ujb \ ZSack«V�.0^&fYb&k
ijUWVNXSZ \ ��Ton2a��zPNT�f_�&�4	�f{f�Z�f_T~ack�m~X&Uj�ÀZ�PY�CMNFÞ³�KNJH^&fNm~a�kÛPYb_ZSX&a�,79=���&KNâ¯K®h_P¢k&acijF

m~Q�T~acfYk7�z�&b \ Z[UjPNb ¡ ���&��£~F5	�b®Z[X&a�m~a \ PNb�k�moZ[fYVNacJ5UWh_fNVYacm»��acT1a�Q&T1P \ acm~m1ack�ZSX&T~PN��VNX7f�k�U21}acT�.
acb \ a"Ujh_fNVNUjb&V�Q�UWQ}acijUWb�acJ/��X&U \ X���fNm�k�acT~U¨n2a�k��zT~PNháZSX&a¶«
¬�­�®�«t·D«�¸�m~PN�ÀZ���fNT1a"�&m1ack�Ujb�Q&T1agnAUjPN�&m
Z[T1fNb&m1UWa�b[Z�m1acfNT \ X&acm ¡ ��h{U¨Z[X�a�Z�fNijFWJAKNMNMNKN£1JH^&�eZ+��fYm$h_P¢k&Uj©&ack�Z[P���PNT1â�a,1}a \ Z[U¨n2a�i­Rª��U¨Z[X�Z[X�a
�&'(�&��k�f�Z[fNF»�CP�T~�&b�ZSX&a�m~a�fNT \ X_Q&UjQAa�iWUjb&a�ZSP \ PNh_Q&ijagZSUWPYb{Ujb�ijacm~mHZSX&fNb�f�k�f0RI��U­ZSX�Z[X&a"f0n�fNUji¨.
fN^&ija(PNb/.lh_PN�&bSZ[fNUjb \ PNh_Q&�eZ[Ujb&V_T~acm1PN�&T \ acm1J=PNb&i¨R�Z[X�a \ PNT1T~a \ Z[a�k ^[� s UWh_fNVNa�m���a�T~a�Q&T1P \ acm~m1ack
^}agR2PYb&k�ZSX&a�©&T1moZ{moZSfNVNa�F¦	�b¦Z[X&a�k&U	1}acT~a�b \ a_Ujh_fNVNUjb&V�Q&UWQ}acijUjb&acJ3Z[X�a�m~acfYT \ X�Ujh_fNVNa���fNm(fNm�.
Z[T1PNh_agZST~U \ fNiji­RªfNb&k_Q&X&P�ZSPNh_agZST~U \ fNiji­R)T1acVNUjmoZSacT1ack(Z[P+Z[X&a*ZSach_Q&ijf�Z[a¼Ujh{fYVNacJ2fNb�k(ZSX&a*Z[a�h{Q�iWf�ZSa
Ujh{fYVNa���fYm \ PNbSn2PNi¨n2a�k)��U¨Z[X`f�âYacT1b&aci \ X�PNm~a�b)Z[Pªh_Ujb&Ujh{U	�ca{m~��^/Z[T1f \ ZSUWPNb�T1acm~Ujk&�&fYiWm ¡ ��iWfNT1k



²

&>9=�&Q/ZSPNb&J5³�²Y²NON£~F"��k�U21}acT1acb \ a�Ujh{fYVNa*��fNmGZ[X�acb�PY^/Z[fNUjb&a�k�^SR)m~�&^eZ[T~f \ Z[Ujb&V¼Z[X&a \ PYb[n&PNi¨n2ack
Z[a�h_Q&iWf°Z[a�Ujh_fNVNaI�zT~PNh·ZSX&a�m1�&Ton&agR;Ujh_fNVNa�F��CacfNâ¯m»��acT1a�k&a�Z[a \ Z[a�k�UWb®ZSX&a�k�U21}acT1acb \ a�UWh_fNVYa
�&m1UWb&V�ZSX&a�¹tºµ«�¬�­
®�Q&X&P�ZSPNh_agZSToRºfNb&k�PN^¢dga \ Z�k&agZSa \ Z[UjPNb�Q&f \ â fNVNa ¡ � \ X&a \ XSZ[acT�a�Z�fNijFWJ"³�²N²Y½N£~F
��X&a�m1UWVNb�fNi­.¹Z[P�.lb&PNUjm~a�ZSX&T~a�m~X&PYiWk��zPNT�PN^�dga \ Z{k&agZSa \ Z[UjPNb�UWm�f°Z{ì¾½EÃ|¤NJ \ PYT~T~a�m~Q}PNb&k&Ujb&VªUjb¦Z�RHQe.
U \ fNi \ PNb�k&U­ZSUWPYb&mIZ[P�3@ì KN½EÃ|KNJ ä ìÌKNKEÃ|ONJ(fNb&k�57ìÌKNKEÃ|¤NF4��X&a®Z�RAQ&U \ fYi�h_fNVNb&U¨Z[��k&acm¦f°Z
m~UjVNb&fYi­.¹Z[P�.lb&PNUjm~a�PN�"³�M_�zPNT�QAPYUWbSZ~.liWUjâYa�PN^¢dga \ ZSm�fYT~a�3ªì>K ³�ÃjONJ ä ì>K ³cÃ|¤NJ3fNb�k[5»ì>K ³cÃ|KNF
��X&a�Z[X&UjT~k)moZSfNVNa(PN�2Z[X&a��&�4m1acfNT \ XBQ&UjQAa�iWUjb&a \ PNh_Q&T1UWm1ackÛf{m1a,�¯�&a�b \ aIPN�CfY�/Z[PNh_f�ZSack)©&i¨.

Z[a�T~Ujb&VªPNQ}acT1f�Z[UjPNb&m"ZSX&f�Z_m1acija \ Z{a�n2a�b[ZSmIPY�!Q}P�ZSacbSZ[UjfNi�UjbSZ[a�T~acm�Z®�zT~PNhöfNh_PNb&VIZSX&PNm1a�k&agZSa \ ZSack
UjbBZ[X&aªk&U	1}acT~a�b \ a�Ujh_fNVNacm1F�àáaªT~a;�¯�&UWT1ack«f \ ijPNm~aªQ}PNm1U­ZSUWPNb�fNi"h_f�Z \ X ¡ ��U­ZSX&Ujb«MYFWO
7Y£�UWb;f°Z
ijacfNm�ZIZ���PBPN�GZ[X�a�3 ä 5�UWh_fNVNa�m~J=��X&U \ XºT~a�h{Pln&ack \ PYm~h_U \ T~flRAm~J»m~Ujb&VNijag.l^&fNb&kºm~Q&�&T1UWPY�&mIb�PNUWm1a
Ç&� \ Z[�&f°Z[UjPNb&m~J»fNb&k`fÛijfNT1VNa_�zT~f \ Z[UjPNbºPY�"fNm�Z[acT1PNUjk&m�fNb�kºP�ZSX&acT�T1fNQ&Ujk&i­R«h_PlnAUWb�VBPN^�dga \ ZSm�k&a�.
Z[a \ ZSack�^SR�Z[X�aªm~�&T�n2agRNFá��iWi+k�agZ[a \ ZSUWPNb�m�Z[X&f�Zªm~f�ZSUWm1�ÀR�Z[X&a�m~a \ T~U¨Z[acT1UWf¦��acT1aªacbSZ[a�T~ack«Ujb[ZSP�f

»�¼�½�¾µ¿ k&f�Z[fY^&fNm~a�fNb&k¦fNT1a�T~a��zacT1T~ack�ZSP�fNm �0ÀÂÁcr0t[vxy F+�5P�T~a�dga \ Z(f \ ZSU­n&a�VNfNijf \ ZSU \ b¢� \ ijacU ¡ ���I��£
fNb&k�n�fNT~UjfN^&ija�moZSfNT~m1J2��a�n2agZSP�a�kBfNbSR�k�agZ[a \ ZSUWPNbBP \�\ �&T1T~Ujb&V®f°Z�Z[X&a�QAPYm~U¨Z[UjPNbÛPY�Cf{Q&T~a�nAUWPN��m~i¨R
\ f°Z[fNijPNVNa�k�n�fYT~UjfN^&ijacJ%�&m1UWb&V�PN^�m~acT�n�f�Z[UjPNb&m�PN��moZST~UjQAa�OYKª�zT~PNhöm~a�n2acT1fNi�Q&T~a�nAUWPN��m"R2acfYT~m~F���X&a
fNT1acf \ PNT1T~acm1QAPYb&k&Ujb&V®Z[P)Q&T1agnAUWPY�&m~i¨R \ f�Z[fYiWPNVYackªn�fYT~UjfN^&ija®PN^¢dga \ ZSm�T1acQ&T1acm~a�bSZ[m�ì�³�µ�PN�CZ[X�a
Z[P°Z[fNi3m1�&Ton&agRºfNT1acfNF
	�b�fNk&k&U¨Z[UjPNb�ZSPª�&��a�JAZ[X&a�k&f�Z[fY^&fNm~a�PY�%k&agZSa \ ZSack�PN^�dga \ ZSm�Ujb \ iW�&k�acm(f�n�fNT~UjagZ�R�PN��Q&XSRAm~U¨.

\ fYiGfNb&kBb�PNb/.0Q�X[RAm1U \ fNi&Z[T~fYb&m~UjacbSZ[m1F���XSRHm1U \ fNi5m~PN�&T \ a�m�Ujb \ ij�&k&a�m~ijPl��.0h_PlnHUjb&V¦fYmoZ[a�T~PNUjk&m%Z[X&f°Z
��acT~a)b&P�Z)T1agdga \ Z[a�ká^SR�ZSX&a�h{PlnAUjb&VºPY^�dga \ Z{n&agZSPNJ�������fNb&k�n�fNT~UjfN^&ijaªmoZSfNT~m_b&P�Z)fYiWT1acfNk/R
\ f°Z[fNijPNVNa�k&J¼fNb&k�X&UjVNX?Q�T~PNQ}acT�.0h_P�Z[UjPNb;m�Z[fNT1m~F���PYb/.0Q&XSRAm~U \ fYi�m~PN�&T \ a�m®Ujb \ ij�&k&a�Ujh_Q&T~PNQ}acT1i­R
h_fNm~â/ackÛk&U21}T~f \ Z[UjPNb�m~Q�UWâ/acm��zT1PNh±^�T~UjVNXSZ�moZ[fYT~m¼fNb&k�fNT�Z[Uj�zf \ ZSm�PN�CUjh_QAa�T~�za \ ZIUWh_fNVYa(T~acVYUWm�Z[T~f°.
Z[UjPNb&F��5P�T~a�h{Pln&a)b�PNb/.0Q�X[RAm1U \ fNi�m~PN��T \ a�m~J \ �eZ~.0PY�/Z�Ujh{fYVNacm�PN�¼fNiji"PY^�dga \ Z[m�Z[X�f�Z�T~a�h_fNUWb�ack
fN�ÀZSacT3Z[X&a¼fN�eZ[PNh_f�ZSack{©&i­ZSacT1UWb&V¼��a�T~a%nAUWm1�&fNiji­RÛUjb&m~Q}a \ Z[ack®fNb&k \ ijfNm~m1UW©�ack¦Ujb�ZSX&a¼�zPN�&ToZSX®m�Z[fNVYa
PN��Z[X&a)m~a�fNT \ X�Q�UWQ}acijUWb�acF>��X&a_nAUWm1�&fNi¼UWb�m~Q}a \ ZSUWPYb�fNb&k \ ijfNm~m1UW© \ f�Z[UjPNb�PY�!Z[T1fNb&m1UWa�b[ZBk&a�Z[a \ .
Z[UjPNb&m�UWm�T~a��zacT~T1ack®ZSP�fNm w}u,N5qcyet0u,NJN2s]NJ^ F��5P�h_fNâYa$Z[X&aIX&fNb&k&m \ fNb�b&UWb�V¦Q&T~P \ a�m~m \ PNbSn2a�b&UWa�bSZ[J



³�M

f���ac^&Q&fYVNa�UWbSZ[a�T~�zf \ a���fNm�k�agn2a�iWPYQAa�k`Z[X�f�Z�k&Ujm~Q&ijflR2a�káUjh{fYVNacm_PN�*Z[X�aªPN^�dga \ Z)fNijPNb&V���U¨Z[X
Ujb&�zPNT~h_f�ZSUWPYb¦PNb�ZSX&a \ �&T~T1acbSZ�k&a�Z[a \ Z[UjPNb&JAfNb&k¦PNb�fNbSRBQ�T~agnAUjPN�&m�k&a�Z[a \ Z[UjPNb&m"f�Z»ZSX&a�m1fNh_a \ P°.
PNT1k&UWb�f�Z[a�m~F¼��bªa�¸HfYh{Q�iWa�PN�&Z[X�a»��a�^&Q&fNVYa�UjbSZ[a�T~�zf \ a(�zPNT+X&fNb�k&m \ fNb&b&Ujb&V_UWm�m1X&Pl��bÛUjbª�*UjVN�&T1a
KNFjKNF+� PNT»acf \ XªPN^¢dga \ Z»Z[X&f°Z"��fNm+m \ fNb&b&a�k�^[RBf�X¯�&h_fNb&J¯Z[X&a�m \ fYb&b&acT5��fNm"Q&T~a�m~acbSZSack���U­ZSX¦f
ijUWm�Z�PY� \ X&PYU \ acm��zPYT \ ijfNm~m1UW© \ f�Z[UjPNbÛPN� ZSX&a�PN^�dga \ ZIfNm¼�zPNijiWPl��m~¿

yÄÃ�Å$Æ-Ç
��^�dga \ Z®k&P¢acm(b&P�Z{fYQ&QAa�fNT"Z[Pª^}a�fNb�fN�/ZSX&acbSZSU \ fNm�Z[T~PYQ&XSRHm1U \ fNi3Z[T1fNb&m~UjacbSZSFª���ÀZSacb�PN^/.
dga \ Z[m \ iWfNm1m~Uj©&ack?fNm_b&PNb&a�fNT1aªh_fNT~VNUjb&fNiji¨R�fN^}P0n&a�Z[X&a�k&a�Z[a \ Z[UjPNb�Z[X&T1acm~X�PNiWk?fNb&k�fNT1a
Ujb&k&UjmoZSUWb&VY�&UWm1X&fN^&ija��zT1PNh±b�PNUWm1acF

yÄÈ#ÉËÊµÇ�ÌÎÍ�Ï0Ê
��ToZ[Uj�zf \ Z[m�PN�*ZSX&aªm~�&^eZ[T~f \ Z[UjPNb�Q&T1P \ acm~m1Fá��acb&a�T~fNiji¨R�k&U	1AT1f \ ZSUWPYb;m~Q&UjâYa�m®�zT1PNhï^�T~UjVNXSZ
m�Z[fNT1m%ZSX&f�Z�a�¸¢ZSacb&kÛf \ T1PNm~m$K_�zT~fNh_a�m$fYb&kÛfYT~a"Z[X�acT~a��zPNT~a�b&P�Z�Q�T~PNQ}acT1i­R�h_fNm1âYa�k7PN�/ZSF

yÄÐÑÅjÒ�ÓÂÆ-Ô
��^�dga \ Z�fNQ&Q}acfNT1mHZ[P�^}a�h{PlnAUjb&VNF+��acb&a�T~fNiji¨R�Z[X&a�T~a¼Ujm!fYb�fNQ&Q&fNT1acbSZ�P
1}m~agZ$^}agZ���aca�bIZ[X�a
k&a�Z[a \ Z[UjPNb&m(Ujb¦Z[X&a`3ºfYb&k ä ©&i¨Z[a�T~m1JH��X&U \ X�fNT1a�Z[X�a�Kªh_PNmoZ(��Ujk&aci¨R;m1acQ&fYT~f�ZSack�©&i¨Z[acT1m
PNb�ZSX&a��&'(�&� \ fNh_acT1f ¡ PN^&m1acTon�f�ZSUWPYb&m¼P \�\ �&T$§>½N¤NONÃj¤_m~a \ m$fNQ&fNT�Z[£1F

yÄÕ-Í�ÊµÖ-ÉËÍ�ÊµÇ�×�Õ*Ê,Í�É
�4^&T1UWVNXSZ�m�Z[fNT*��X&U \ XBk&Ujk)b&P�ZIm~�&^eZ[T~f \ Z \ ijacfNb�i­RNF

yÄØsÓÚÙ�Å�ÛÂÇ
��b7PN^�dga \ Z���U¨Z[X�fNkedgf \ a�b[Z�T~acVYUWPNb�m�PN�*Q}PNm~U¨Z[U¨n2a�fYb&k7b&a�VNf�Z[U¨n2a�m~�&^/ZST~f \ Z[UjPNb�T~a�m~Ujk&�&fNijm
¡ UWF»acF"fBk&UWQ}PNija \ PYb&©&VN�&T1f�Z[UjPNb&£1F;�Ia�b&acT1fNiji­R�PN^�dga \ Z[m�UjbBZ[X�UWm \ f�Z[a�VNPNToRáfNT1a�Z[X�a \ PNT1a
T1acVNUjPNb&m�PN�=^&T1UWVYX[Z�VYfNiWf°¸HUjacm�PYT�moZ[fYT~m~J¢��X&acT1a�Ujh_QAa�T~�za \ Z����&��h_f�Z \ X&Ujb&V \ fYb)T1acm1�&i­ZIUjb
T1acm~Ujk&�&fYiWm*Z[X�f�Z�X&fln2a(f�ijfNT1VNa�fN^&m1PNij�/Z[a(h_fNVNb�U­ZS�&k&acJHT~acijf�ZSU­n&a�ZSP�Z[X�a(moZ[f°Z[UjmoZ[U \ fYi3b&PNUjm~a�F
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yÄÜÝÍ�ÉËÓÚÍ�Þ-ÛÂÇ
��^�dga \ Z_fNQ�QAa�fNT~m�Z[P¦^}a�b&a�fNT!ZSX&a \ acbSZ[a�T�PN�%f�m�Z[fNT�.0ijUWâ/a ¡ fYm�PNQ&Q}PNm~a�k®Z[P�VNfNijf�¸¯R¢.liWUjâYa�£
PN^¢dga \ ZSFÛ��k&k&U¨Z[UjPNb&fNiji¨REJGZ[X&a_PN^�dga \ Z�h_f0R;X&fln2a{k&agZSa \ ZSUWPYb&m$ZSX&f�Z{m~Q�fNb�f \ T~PNm1m�m~agn&acT1fNi
R&acfNT1m~J&��X&U \ XBUjm$m�Z[T1PNb&VNi¨R�m~��VNVNacm�Z[U¨n2a¼Z[X&f�Z�ZSX&a�PN^�dga \ Z�UWm¼b&P�Z�f_�&��F

yÄßrÉËÍ�Æ-àµÓÚÇ�ÆáÊ
��b7PN^�dga \ Z�ZSX&f�Z�k&P¢acm�b�P�Z�X�f0n&a�fNbSRºfNQ&Q&fYT~acbSZ�X&PNmoZ�VNfNijf�¸¯Rº^&�/Z�Ujm�b�P�Z�PY^[nAUjPN�&m1i­R�f
h_PlnAUWb&V{PN^�dga \ ZSF

yÄâ!Å�àµã�ÓÚÏ�ä9Í�å
��m1X&fNT~Q�i­R�k�ac©&b&a�k`ZST~fNb&m1UWa�bSZBk�agZ[a \ ZSUWPNb�Z[X&f°Z)X&fNm�fNb�ag¸¯ZSacbSZ7hI� \ Xáijacm1m�Z[X&fNb�Z[X�a
���&�*F!	�b�Q�T~f \ Z[U \ aIZSX&a�T1a,�¯�&UjT~ach_a�b[Z)PY�+fBh_f�Z \ X&UWb�V7k&agZSa \ Z[UjPNb;UWb�f�Z¦ijacfYmoZªKÛ©&i¨Z[acT1m
T1ach_Pln2acm \ PNm1h_U \ T~flRAm~JGfNb�k_ZSX&UWm \ f�Z[a�VNPNToR�UWm¼fNijh_PNmoZIb&a�n2acT$�&m1ack&F

��X&a�T~a_fNT1a�¬ \ f�ZSacVNPNT1UWa�m(PN�!�&� \ fNb�k&UWk�f�Z[a�F���X&a!Zj�IPNijk�\jJ�ZW��UWi¨n2a�T=\jJ�Zj6+T1PNb��ca;\%b&PNh_acbe.
\ iWf�ZS�&T~a*��fNm�PNT~UjVNUjb&fNiji­Rªk&agnAUjm~ack�fNm%f�m~�&^�dga \ ZSU­n&a�T~fNb�â¢Ujb&V�moRAmoZSach8�zPNT%��� \ fNb&k&Ujk&f�ZSacm1F
��P0��agn&acT1JC�zPNijijP0��Ujb&V�Z[X&a�KNMNMY¬{a�b&VNUjb&aca�T~Ujb&V¦T1�&b&JGf{m~agZ�PN�5h_PNT~a�T~UjVNPNT1PN�&m�k&a�©&b&U¨Z[UjPNb&m
��fNm�Ujh_Q&ijach_acbSZ[a�k&F�	�bºfNiji \ fNm~a�m�fB��� \ ijfNm1m~Uj© \ f�ZSUWPYb�UWh_Q&ijUjacm�ZSX&f�Z�Z[X&a®PN^�dga \ ZªX&fYm
ZSX&aIfYQ&QAa�fNT~fYb \ a�PN��f®�&� ¡ UjF5a�F=f®Q}PNUjb[Z�m~PY�&T \ ac£~J5fNb&kÛk&P¢acm$b&P�Z��zfNiWiGUjbSZ[P®fNbSR`PN�AZ[X�a
\ f�Z[a�VNPNT~Ujacm¼PN�5^&f \ â¯VNT1PN�&b&kÛiWUjmoZSackÛfN^APln&acF

yÄÕ-ÃçæXÅ�ÛÚ×
��^�dga \ Z(Ujm+fNm1m~P \ Ujf�Z[a�kI��U¨Z[X&JAfNb&k¦Ujm5��acijiHm1acQ&fNT1f�Z[a�kª�zT~PNh_J}f�VNfNijf�¸¯R¯.0ijUWâ/a�PN^�dga \ ZSF���X&a
PN^¢dga \ ZIm1X&Pl��bBUjbÛ�*UjVN�&T1a(KNFjK®Ujm¼f{Q�T~P�ZSP�Z�RAQ&U \ fNiGag¸AfNh_Q&ija�PN��f_�&�4��PNiWk�F

yÄÕ-ÃçÕ*ÓÚÛÚÒ�Ç�É
��^�dga \ ZÛX&fNm�b&P�X&PYmoZÛVNfNijf�¸¯REJ¼^&�/ZÛUjm�b&P�Z)f�h_PlnHUjb&V`PN^�dga \ Z[F�	�b�h_PNm�Z \ fNm1acm{f`���
�&Uji¨n2acT$Ujm$fYb)PY^�dga \ Z�ZSX&f�Z���fNm \ iWfYm~m~Uj©&a�kBfNm¼f"q Z[T1fNb&m1UWa�b[Zµ7�PNb�U¨Z[m¼©&T1moZIacQ}P \ X�F
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yÄÕ-Ãçè�ÉËÅ$Æ-é0Ç
��^�dga \ Z®UWm(fYm~m~P \ Ujf�ZSackª��U­ZSX&J�fNb&k�UWm�b&a�fNT"Z[X�a \ acbSZSacT�PN�zJ%f�VNfNijf�¸¯R¯.0ijUWâ/a{PY^�dga \ Z[Fª'(ag.
ZSa \ ZSUWPYb&m�PY�C�����@fNT~a�VNa�b&acT1fNiji­R \ iWfYm~m~Uj©&a�k7fNm¼�&�46+T~PYb��ca�F

yÄÕ-Ãçê9Êµë-Ç�É
��^�dga \ Z�X&fNm��zacf�ZS�&T~a�mIUjb \ PYb&m~UjmoZSacbSZ���U¨Z[XºfÛb&PYT~h_fNi%�&��J!^��/Z¦Ujm�b&agn&acT�Z[X&a�iWa�m~m�fNb`UWbe.
ZSacT~a�moZSUWb&V�fNm�Z[T1PNQ&XSRAm~U \ fNi�ZST~fNb&m1UWa�bSZ[F�	�b \ ij�&k&Ujb&VªZ[X&Ujm \ f�Z[a�VNPNToR�fNijiWPl��m��&m�ZSP�âYa�acQ�f
T1a \ PYT~k)PN��PN^¢dga \ ZSm�ZSX&f�ZIh_flR`Q&T~Pln2a¼Z[P_^}aIPN�5Ujb[ZSacT1acmoZSJC^��/Z¼Z[X&f�ZIfNT1a�b&P�ZIb&a \ acm1m~fNT1UWi¨R
PN�5X&UjVNX)Q&T~UjPNT~U¨Z�R��zPNT�Ujh_h_ack&Ujf�Z[a�m~Q}a \ Z[T1PNm \ PNQ&U \ PN^�m~acT�n�f�Z[UjPNb&F

��^�dga \ Z[m+nAUWm1�&fNiji­R \ iWfYm~m~Uj©&a�k�fNm(PNb�a{PY�GZSX&a_�&� \ ijfNm1m~acm���acT~a{Ç&fNVYVNack��zPNT��z��ToZ[X�acT�fNb&fNi¨RAm~Ujm
fNb&k�fNT~a�k&acb&P°Z[ack t0u,N5qcsgqEuEv¹r~y F+���&^&m~a;�¯�&acbSZ�PN^�dga \ Z�k�agZ[a \ ZSUWPNb�m+UWb�k&U21}acT1acb \ a(UWh_fNVYacm"f°Z"Z[X�a
m~fYh{a�Q}PNm1U­ZSUWPNb���acT1a�fN�/ZSPNh_f�Z[U \ fNiji¨R�fNm1m~P \ Ujf�Z[a�k¦��U­ZSXªZSX&a�m1fNh_a \ fNb&k�UWk&f°Z[acF_��iWijPl��UWb&Vª�zPYT
k&UjmoZSUWb \ Z[UjPNb`^Aa�Z���a�acb�k�U21}acT1acbSZ \ ijfNm~m1acm�PN�»^�f \ â¯VNT~PN��b&kºPY^�dga \ Z[m+��fYm���m~ac�z��i%UWb�k&a�n2acijPNQ&Ujb&V
Z[X�aÛfN�eZ[PNm \ fNb&b�acT{m~PN�ÀZ���fNT~aÛfNm{k&UWm \ �&m1m~a�k�^Aa�iWPl��F>��X&a)k&UjmoZST~Uj^&�/Z[UjPNb�PY� \ ijfNm1m~Uj© \ f�ZSUWPYb&m�Ujm
VNU¨n2a�bBUjbÛ�5fN^&ija�KNF ³°F
	�b7Z[X&aª©&�ÀZSX;fNb&k�©&b&fYi+moZSfNVNa¦PN�¼Q&T1P \ acm1m~Ujb&Vº�zPYT�Z[X&aª���<m~a�fNT \ X&J%Z[X�a/3 ä 5�ijUWVYX[Z \ �&T�n2a

�zPNT$acf \ X���� \ fYb&k&Ujk&f�Z[a$��fNm�©/Z�ZSP¦h_P�k�acijm�PN�HZ�RAQ}ag.0	�fYJ Z�RAQ}ag.0	�^j� \ fNb&k{Z�RHQ}ag.l	~	��&��acFI��X&a
b&PNbe.0	�f(�&��h_P¢k&acijm \ PNb�m~UjmoZ�PN�NZ[a�h{Q�iWf�ZSa¼iWUjVNXSZ \ �&T�n2a�m \ PNb&m�Z[T~� \ Z[a�k®�zT1PNh·Q�X&P�Z[PYh{a�Z[T1U \ h_acf°.
m~��T~ach_a�b[ZSm¼PN�=UWb&k�U­nAUjk&�&fNi3����a�Q&T1PlnHUjk&a�kÛ^SR{Z[X&a(�&���&�������Åk&f�ZSfN^&fNm1a Ò J \ PN�&Q&ijack���U¨Z[X�Z[X�a
\ PYT~T~a�m~Q}PNb&k&Ujb&V7���±m~Q}a \ Z[T1fNi»h_P¢k&aci!Q&T1P0nAUjk&ack;^SR?����VNacbSZªa�ZªfNijF ¡ KNMYMNKN£~F�� PNT�Z[X�a®�&�:	�f
h_P�k�acijJ"fBm�Z[T1agZ \ X;fYb&k�f_��fln2a�iWa�b&V�ZSX/.0k&a�QAa�b&k&a�b[ZÛm \ fNija��zf \ Z[PNT���fNm�fNQ�Q&iWUjack)Z[PBfÛ©&k&� \ UWfYi
^}PNiWPYh{a�Z[T1U \ ijUWVYX[Z \ �&T�n2a�UWb;f���flR�k&a�m~UjVNb&a�k�ZSP�T~acQ�T~P¢k&� \ a�ZSX&a k�ì Ò Ú Q&fYT~fNh_agZSacT1U2��f�Z[UjPNb
PN� Z[X&a�Q}acfNâS.0ij�&h_Ujb&PNm~U¨Z�Rt�Nk&a \ ijUWb&a�.0T1f�Z[a�T1acijf�Z[UjPNb ¡ ��fNh��/R`a�Z�fYiWFjJ!³�²N²NëY£~F¼��X&a�Z[Ujh{a�PN�Ch_f�¸¯.
Ujh��&h_J k�ì Ò Ú J$T1ack&m1X&Uj�ÀZ[J�fYb&k�ag¸¯Z[Ujb \ ZSUWPYbáQ&fNT1fNh_agZSacT{î å ¡ h_fNVNb&U¨Z[��k&acm_PN�$ag¸¯Z[Ujb \ Z[UjPNbáUjb
Z[X�a_
�.0^&fNb�k&£®fYT~a)©/ZÛQ&fNT~fYh{a�Z[a�T~m�ZSX&f�Z{��a�T~aÛm~acfYT \ X&a�k�PNbáf`VNT1UWk?�zPNT�Z[X&a)m~a�Z�PN��n�fYiW�&a�m

ÒîíDï,ðñðÂò�ó ôîô;õËöB÷ËøQùîöBú�í ûËïËû�í ùî÷�í üMúý÷ËôRþáÿB÷ËÿBòRü��MðÂô�� ûýúËü��¯Òîí ïµð��	�
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�5fN^&ija�KYF ³�F�'(UWm�Z[T~Uj^&�/ZSUWPYbÛPN�Cm \ fNb&b&Ujb&V(Z�RHQ}acm

�GRAQAa KNMNMN¤ KNMNMNë KNMYMN¥
���&hI^Aa�T ¡ µ_£ ���&hI^Aa�T ¡ µ_£ ����h�^}acT ¡ µ_£

b&PNb&a ¤YKN¤N¤N¤ ¡ ½N½NFj¥N¥N£ ³�¬NëNM ¡ ³°MNF ³°KN£ K2³�²N¬ ¡ ³�ëNFÞ³�K_£
fNToZSac�zf \ Z ³°ëN½NKN¤ ¡ ³�MNFj¬N²N£ ¬N¤N¥NO ¡ ½2³�FW¥Y½N£ ½YMN¬NO ¡ KNKNFj½N²_£
h{PlnAUjb&V ³�MYKNMN¤ ¡ ëNFj¤NëN£ ëNë ³ ¡ ¬NFW¤YON£ ³�MN¤Në ¡ ¥NFj¥Në_£
m~f�ZSF�moZ[fYT ³°¬NONO ¡ MNFj²NëN£ KN²NK ¡ KNFWMYKN£ ³�ONë ¡ ³�Fj½N¥_£
k&UWQ}PNija ³°¤N²NëNë ¡ ³�MNFjKNëN£ ³�² ³�½ ¡ ³°½NFWKYëN£ ³�ëNKYM ¡ ³N³�Fj²NM_£
n�fYT~UjfN^&ija ³�¬YMN²NM ¡ ²NFjMN¤N£ KN½N¤ ¡ ³�FWëY½N£ ²N² ¡ MNFj¥N½_£
Z[T~fYb&m~UjacbSZ KYMNKN¬N¥ ¡ ³�½NFjM ³�£ ³N³�MNK ¡ ¥NFWëY¬N£ ²NëN¬ ¡ ¥NFjMNO_£
\ PNm1h{U \ T~flR ½N½NO ¡ MNFjKNKN£ 
 ¡ MNFjMN£ ½ ¡ MNFjMNK_£
�&�@�IPYiWk ¬2³�½NK ¡ KNFjëNëN£ ¥NëNM ¡ ¤NFWKY¥N£ OY¤N² ¡ ëNFW½2³�£
�&�@�&Uji­n&acT ONëN¬ ¡ MNFj¤NëN£ ¬NMNM ¡ KNFW¥Y¥N£ ¥NM ³ ¡ ¤NFÞ³�¤_£
�&�@6+T~PYb��ca ³°¥NMNëN² ¡ ³�MNFj²N¥N£ KN¥NMNK ¡ ³°ONFW¥YKN£ KY½NON² ¡ ³�¥NFj¤N¤_£
�&�@�+Z[X&a�T KY½N½N¥ ¡ ³�Fj¤NMN£ ½NKN¥ ¡ KNFWKY¥N£ ¬N²N¬ ¡ ½NFjëN½_£

Z[X�f�Z�Q&T~P¢k&� \ a+Z[X&a(h_Ujb&UWhI�&h·n�fNij�&a�PN� ZSX&aÝa ù m�Z[f�ZSUWm�Z[U \ F$��X&UWm¼Q&T1P \ ack&��T~a�UWm¼T1ac�zacT1T~a�k_ZSP{fYm
t0�0Ox�c���°v|�wL}s]NJ^ F�� PNT�m~PNh_a \ fNb&k&Ujk&f�ZSacm1JA��a�fNk&k&U¨Z[UjPNb&fNiji¨R \ fNT~T1UWa�k�PN�/Z�k�U21}acT1acb \ a�UWh_fNVNUjb&VªUjb
Z[X�a ��fNb&k Á Q�fNm~m1^&fNb&k&m(Ujb7PNT1k&acT�Z[P¦^}agZ1Z[a�T�k&UjmoZSUWb&VY�&UWm1X��=RAQ}a�	~	�fNb&kB�=RAQ}a�	�f¦�&��a�Z[X&f°Z
Z[a�b&kIZSP�X&fln2a�f�m~UjVNb&Uj© \ fNbSZ[i¨R7k&U	1}acT~a�bSZ���´s3 \ PYiWPNT!f�Z�acfNT1i­RÛacQ}P \ X&m~F��5P��z�&T�Z[X&a�T \ PNb&moZST~fNUjb
Z[X�a�a�fNT~i¨R)iWUjVNXSZ \ �&T�n2a�m1X&fNQ}acJE��a \ fNT1T~Ujack®PN�/Z��zPNT \ ack/.lQAPNm1U­ZSUWPYb&fNi2Q&X&P°Z[PNh_agZSToRÛPNb{k&U	1Aa�T~acb \ a
Ujh{fYVNacmCf�ZCZSX&a"Q}PNm1U­ZSUWPNbIPN�/ZSX&a \ fNb&k&Ujk&f�ZSa"Ujb�Q&T1ag.0k�UWm \ Pln2a�ToRªUjh_fNVNa�m~F+��X&a»T~a�iWf�ZSU­n&a+VNP¢P�k�b&acm1m
PN�C©/Z�PY� \ fYb&k&Ujk&f�Z[a�3 ä 5$ijUWVYX[Z \ ��Ton2a�m!ZSP��&��aI	�f{fNb&k \ PNT1ag. \ PNijiWfNQ�m~a�����a�h{P¢k&a�iWm%��fYm��&m1ack
fNm�f��zf \ Z[PNT»UWb�Q&T1UWPYT~U¨Z[U	�cUjb&V_m~Q}a \ ZST~PNm \ PNQ�U \ �zPNijiWPl��.l�&Q&F�	�b�Q&fNT�Z[U \ �&ijfNT~JHfNiWiA�&�>	�f \ fYb&k&Ujk&f�Z[a�m
�zPN�&b�kº^}ac�zPNT1a_QAa�fNâ�fNb&kª��U­ZSXºa�moZSUWh_f�ZSack \ �&T~T1acbSZ ä .0^�fNb&k�h_fNVNb&U¨Z[�&k�a Ä KYM_��acT1a®Q&ijf \ ack
PNb�ZSX&a�m~Q}a \ Z[T1PNm \ PNQ&U \ ZSfNT~VYagZ�ijUWm�Z[J3fYb&kªPN�&T+�zPYiWijPl��.0�&QªPN^�m~acT�n�f�Z[UjPNb&m���acT1a(b&acfNT1i­R \ PNh_Q&ijagZSa
PN�/Z»Z[P�ZSX&f�Z�h_fNVNb&U¨Z[�&k�acF¼�&Ujb \ a»ZSX&a!Z�RAQ&U \ fYi3QAa�fNâ_h_fNVNb&U¨Z[�&k�a��zPNT!f��&�>	�f¼��U­ZSXªb&P�ag¸¯ZSUWb \ .
Z[UjPNbºf�Z®T~ack�m~X&Uj�ÀZ Á Ê�MEÃÞ³�Ujm ä�
 ³�²EÃ|½NJ3��a®h_UWVNXSZ¦ag¸AQAa \ ZIZ[X&f�Z�Z[X�a®m1QAa \ Z[T1PNm \ PNQ&U \ �&�ß	�f
m~fYh{Q�iWa{m~X&PY�&iWkº^Aa{acm1m~a�b[ZSUWfYiWi¨R \ PNh_Q&ijagZ[a{PN�/Z�ZSPÛT1PN�&VNX&i¨R7ZSX&UWm�T~a�k&m~X�UW�ÀZ�fNm���a�iWi	�C��a®m1X&fNiji
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m~a�a�ijf�Z[a�T!Z[X�f�Z�ZSX&UWm�UWm�Z[X&a \ fNm~a�F���X&Ujm(Q&X&P°Z[PNh_agZST~U \ Q&T1ag.lm~acija \ Z[UjPNb�PN�*�&��a�	�f¦Q&T1Pln2ack�n&acT�R
a,1}a \ Z[U¨n2a�¿�fNQ&Q�T~Pl¸AUWh_f�ZSaci¨R�²YMNµ±PN�2Z[X�a \ fNb&k&Ujk&f�ZSacm$UWb&U¨Z[UjfNiji­R�Z[fNT1VNagZSackBfYm$����a�	�f®fY�ÀZ[acT�Z���P
PNT*h_PNT1a�acQ}P \ X�m!PY�}Ujh_fNVNUjb&V�T~a�m~�&i¨Z[a�k®Ujb_f�����	�f�m~Q}a \ ZST~PNm \ PNQ�U \$\ PNb�©&T~h_f�ZSUWPNb�F+��X&a��&'(�&�e.
	~	��&��QAa�T~b&Pln�f��&�&T�n2agR7Q&X&P�ZSPNh_agZST~U \(\ ijfNm~m1UW© \ f�Z[UjPNb�fNb&kªm1QAa \ ZST~PNm \ PNQ&U \ Z[fYT~VNa�Z�m~a�iWa \ Z[UjPNb�fNT1a
k&Ujm \ �&m~m1ack7UjbÛ�z��iWiGk&a�Z[fNUjiGUjbÛ�&fYâYP{agZ�fNijF ¡ KNMYMNON£~F

��������� �������������� ! !"$#

'(�&T1UWb&V¦ZSX&aÛKYMNMN¤��&�¶PN^&m1acTonAUjb&V�m1acfNm1PNb���a�Z[P¢PNâ�f \ PYb&m~a�Ton�f�Z[U¨n2aÛfNQ&Q&T1PNf \ X«fNb&k«X&fNb&ke.
m \ fNb&b&a�kBa�n2acT�R`PN^�dga \ Z$Z[X&f�Z���fNm¼k&a�Z[a \ Z[a�k7UWb�K{PN�2Z[X&a�3 ä 5+©&i­ZSacT1m�fNb�k���fNm$b&P�Z \ PNUWb \ Ujk&acbSZ
��U¨Z[X7f®â¢b�P0��bB���I� PNT%n�fYT~UjfN^&ija�moZSfNT~F(	�b_Z[X&a \ PN��T~m~aIPN�AZSX&aI½°.0h_PNbSZ[XÛPN^&m~a�TonAUjb&Vªm~a�fNm~PNb�J
Z[X�UWm(T1acm~��i­ZSack�UWb`§ö³�¤NM&%cMNMNM®PN^�dga \ Z[m(^}acUjb&V�X&fNb&k�m \ fYb&b&ack�JG��X�U \ X�T~a;�¯�&UWT1ack`fªm~�&^�moZ[fYb[ZSUWfYi
Z[Ujh_a \ PNh_h_U¨Z[h_acbSZ{�zT~PYhõZSX&a��&�LZSacfNhöh_ach�^}acT1m~F®�CPªT1ack&� \ a�Z[X&a�b¯�&hI^Aa�T(PN��PN^�dga \ Z[m"ZSP
^}aIm \ fNb&b�ackB^SRºX¯�&h_fNb&m$fNb&k_Z[X&a�T~ac^SRºUjh{Q�T~Pln2a¼Z[X&a�a,� \ UWa�b \ R�PN�}ZSX&a��&�4m~�&T�n2agRNJ�Q&T1UWPYT%ZSP
Z[X�a�KNMNMNëªm1acfNm1PNb���a_UWh_Q&ijach_a�b[ZSack�fªb�ag��m1PN�ÀZ���fNT~a_©&i¨Z[a�T~J \ fNijijackªZ[X&a uc�Hv¹�cyet0u,NJN5r~� F®��X&a
m~PY�ÀZ���fNT1a�Q}acT~�zPYT~h_m!Z���P¦Q&T1UWh_fNT�RÛZSfNm~â¯m~¿®³�£$Ujk&acbSZ[Uj©&a�m(fNiWi5PN^�dga \ ZSm�k&agZSa \ Z[ack�Ujb7h_PNT1a$Z[X�fNb
PNb&a�acQ}P \ X�fNm���aciji+fNm�^�T~UjVNXSZ ¡ 3«PNT ä Â K ³�h_fNVN£�PY^�dga \ Z[m�k&a�Z[a \ Z[a�k?�zPNT$Z[X&aª©&T1moZ�ZSUWh_a�J
fNb&kºKN£��&m~a�m�moZSf�Z[UjmoZSU \ fNi \ iWfYm~m~Uj© \ f�Z[UjPNbBZ[a \ X&b&U	�¯�&acm�ZSPBUjk&acbSZ[Uj�ÀR?fNb&k�©�i­ZSacT�PN�/Z�©&T~m�Z~.0a�QAP \ X
^&f \ â¯VNT1PN�&b&kÛb&PNb/.w8�:�PN^�dga \ Z[m1F
��X&a�T1acfNm1PNb&mI�zPNTIQ}acT1�zPNT~h_Ujb&V;³°£IfNT1a®fYmI�zPNijijP0��m1F��*UWT1moZSJ5Z[X�a®m1acija \ ZSUWPYb;PN�+PN^�dga \ ZSm�k&a�.

Z[a \ ZSack�Ujb�h_PNT~a�Z[X�fNb�PNb&a)acQ}P \ X�Q&T~PlnAUjk&acm¦f�n2a�ToRÅT~PN^&��moZ���flRLPN��acijUjh{Ujb&f�ZSUWb�V�h_P0nAUjb&V
PN^�dga \ ZSm~JHPYb&a�PN�¢Z[X&a�h{fedgPNT \ PNbSZ[fNh_Ujb&fNbSZ[m"PN��Z[X�a�KNMNMY¤68�: \ fNb&k�UWk&f°Z[acm1F¼�&a \ PNb&k&J¯Z[X&a�m~acija \ .
Z[UjPNb{PN�H^�T~UjVNXSZ�©&T1moZ1.0acQ}P \ X�PN^�dga \ ZSm»a�b&fN^&ijack¦��mGZSPIk�UWm \ Pln2a�T+b&acfYT~^SR�8�:»a,�E��a \ PN�&ijk�Z[X�acT~a�^SR
PN^/ZSfNUjb{m1QAa \ ZST~PNm \ PNQ&U \ PY^&m~a�Ton�f�Z[UjPNb&mG��aciji2^Aa��zPNT~a¼h_f�¸AUWhI�&h8ijUWVNXSZ�fNb&k{Q&T1P0nAUjk&a$T~fNQ&Ujk_fNijacToZSm
Z[P�Z[X&ar8
: \ PYh{hI�&b&U¨Z�REF�	�b�fYk&k&U¨Z[UjPNb&J&^&T1UWVYX[ZSJ�m1UWb&VYiWa�.0acQ}P \ X \ fNb&k�UWk&f°Z[acm�Q&T~PlnAUWk�ack_f�^&f \ â[.l�&Q
ijUWm�Z�PN�Cm1QAa \ ZST~PNm \ PNQ&U \ Z[fNT1VNagZSm��zPNT+b&UjVNXSZ[m*��X&a�b_ZSX&a(m~Q}a \ Z[T1PNm \ PNQSR¤�¢��ac�&a+��fNm¼b&P�Z�©&ijijack)^[R
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Q&T1PNh_UWm1UWb&VÛh��&i¨Z[U¨.0a�QAP \ X \ fNb&k&Ujk&f�ZSacm1F7��i¨Z[X&PY�&VNX�h_PNm�Z¦PY�"PN�&T+ZSfNT~VNa�Z[m+��acT~a®m~Q}a \ Z[T~PYm \ PYQ/.
U \ fNiji­R?PN^�m~acT�n2a�k;fN�ÀZ[a�T�Z���P7PNT�h_PNT1a�acQ}P \ X&mIPY�+Q&X&P�ZSPNh_agZSToREJ»UWbºfB�za��¶UWb�moZ[fYb \ a�m~J���a�k&Ujk
PN^/ZSfNUjb)m1QAa \ ZST~PNm \ PNQ&U \ PN^&m~a�Ton�f�ZSUWPNb�m$PY�¶8�: \ fYb&k&Ujk&f�Z[a�m�^�fNm~a�kÛPNb�f_m~Ujb&VNija�acQ}P \ X)PN�=k&a�Z[a \ .
Z[UjPNb&Fá	�b�ZSX&aªm~a�iWa \ ZSUWPNb?PN�%Z[X&a�m~a�PN^�dga \ Z[m1J!ZSX&aªfN�/ZSPNm \ fNb&b&a�T{fYiWm1P`Ujk&a�b[ZSUW©�ackáfYb&k�Ç&fNVNVNa�k
PN^�dga \ ZSm�fNm1m~P \ Ujf�Z[a�kÛ��U­ZSX�acU¨Z[X�acT�f)â¯b&Pl��bBn�fNT~UjfN^&ija®Ujb)ZSX&a(n2agZSP \ f°Z[fNijPNVBPYT�fÛâ¯b&Pl��b�8�:
\ fYb&k&Ujk&f�Z[a�F+	�b�a�f \ X \ fNm1aCZ[X&a�m~a+PY^�dga \ Z[mH��acT~a"b&P�Z�X�fNb&k&m \ fNb&b�ack&J ^&�/ZCZ[X&a"b&ag�LQ&X&P°Z[PNh_agZST~U \
PN^&m1acT�n�f°Z[UjPNb&m$fNT~a(�&m1ackÛUWb�Z[X&a�ijUWVYX[Z \ �&Ton&aIfNb�fNi­RAm1UWm1F
� PNT"KN£1J¢ZSX&a�fN�eZ[PNm \ fNb&b�acT�f�Z1Z[ach_Q/ZSack�ZSP�UWk�acbSZ[Uj�ÀR�fNb�kª©&i­ZSacT»PN�/Z�^&T1UWVYX[Z�©&T~m�Z~.lacQ}P \ X�PN^/.

dga \ Z[m�Z[X&f�ZI^}acijPNb&V�Z[P�PYb&aIPY�AZ[X&T1aca \ ijfNm~m1acm�PY�*^&f \ â¯VNT1PN�&b&k��5�&b&h_fNm1âYa�k�k&U21}T~f \ Z[UjPNb7m1Q&UjâYacm1J
fNT�Z[Uj�zf \ ZSm�PN�&Ujh_QAa�T~�za \ Z¼Ujh_fNVNa"T1acVNUjmoZST~f�ZSUWPYb ¡ k&UjQ}PNiWa�m~£1J&fNb&k�h_PlnAUWb�V�PN^�dga \ Z[m1F+��X&a+fY�/Z[PNm \ fNbe.
b&a�T$m1PN�ÀZ���fNT~a+Z[T1acf�ZSm�Z[X&a�m1agZ�PN�5PN^�dga \ Z[m1J=fNiWPYb&V���U­ZSX_ZSX&acUjT�agn�fNij�&f�ZSUWPYb&m¼^[R�f{X¯�&h_fNb�JG�zT~PNh
Z[X�aªKNMNMN¤�m~a�fNT \ X«fNm�f¦Z[T1fNUjb&UWb�V`m1agZSJ�fNb�k \ PNh_Q&fNT1acm(Z[X&aªPN^�m~acT�n2a�k��¯�&fNbSZ[U¨Z[Ujacm{�zPNT�b�ag��i¨R
k&a�Z[a \ Z[a�k�PN^�dga \ ZSm�fYVNfNUjb&moZ(ZSX&UWm�m1agZ[Fª��X�a{h_a�Z[X&P¢kº��m~ackªZ[P \ iWfNm1m~Uj�ÀR�fNb�PN^�dga \ Z®Ujm�ZSX&a wEszy'�
vo�=^[�cu,T T)r[v|w}�[q¦��(�L}���0À0u0À~sMO sgvx�ÛqEr=N2y0sgv|�)(g��N5t[vxsg�,N+*�,.-	/10Ûr~yevxs]T)uEvxsg�,N ¡ acFGVNF�àáac^�^ ¡ KNMNMNKN£1£~F
	�bBZ[X�UWm�h_a�Z[X&P¢kÛZ[X�a¦PN^&m1acTon�fN^�iWa#�¯�&fNbSZSU­ZSUWa�m~J¼PNT�f°Z~Z[T1UW^��/Z[a�m~J�PN��fNb�PN^�dga \ Z��zPNT1hïf7hI�&i¨Z[U¨.
k&Ujh_acb&m1UWPNb�fNi»m1Q&f \ acJ+fNb�k�f \ iWfYm~m~Uj© \ f�Z[UjPNb�k&a \ Ujm~UjPNb�Ujm�h_fNk&a{^SR \ PNb&m1UWk�acT~Ujb&V®ZSX&a�b¯�&hI^Aa�T
\ PY�&bSZ¦PN�!PN^�dga \ ZSm~J"Ujb)ZSX&a�Z[T1fNUWb�UWb&V)m~a�Z[J»�zT~PNhËacf \ X \ ijfNm~mIUWb`fÛ^�UWb \ a�b[ZSacT1ack�f�Z�ZSX&a®Q}PNUjbSZ
k&a�m \ T1UW^�UWb&V�Z[X�a{PY^�dga \ Z(��a���Ujm~XªZ[P \ ijfNm1m~Uj�ÀREFª��X&Ujm�h{a�Z[X&P¢k�X&fNm"ZSX&a�fNk/n�fNbSZ[fYVNacm(PN�!^}acUjb&V
b&PNbe.0Q&fNT1fNh_agZST~U \ JGfNijiWPl��Ujb&V�ZSX&a�k&a \ UWm1UWPYb7^APY�&b&k&fNT1UWa�m�Ujb�Z[X&a�PN^&m1acT�n�fY^&iWaIm~Q&f \ a�Z[P_^Aa�fNT1^&U¨.
Z[T1fNT~Uji¨R \ PNh_Q&ijU \ f�Z[a�k&J�fNb�kBPN�*a�¸AQ&iWU \ U¨Z[i¨R�T~agZSfNUjb&UWb�VIZ[X&a \ PNT1T~a�iWf�ZSUWPYb&m�^}agZ���aca�b�PN^&m~a�Ton�fN^&ijacm1F
� \ fln2acf°Z_PN�*�&m1UWb�V�Z[X&aIX&UWm�Z[PNVYT~fNh¶h_agZSX&P�kBPN�32.4	5�acm�Z[Ujh{f°Z[UjPNb7Ujm»Z[X&f°Z�PNb�a�h���moZ_X&fln&a�f
m~�j� \ UWa�bSZ�b¯�&hI^Aa�T�PN�2PN^�dga \ Z[m%Ujb�Z[X&a5Z[T~fYUWb&Ujb&V(m1agZ%Z[P�m~fNh_Q&ija�Z[X&a62.4	5I��aciji2UWb�fYiWi�T~acVYUWPNb�m*PN�
Ujb[ZSacT1acmoZSF*à U­ZSX�§>²NM&%cMNMNM�PN^�dga \ ZSm"Ujb�ZSX&a�ZST~fNUjb&Ujb&V�m~agZSJ¯ZSX&Ujm!Ujm!b&P�Z�fIm1UWVYb&UW© \ fNbSZ(ijUjh{U¨Z[f°Z[UjPNb
�zPNTAZSX&a�874r8�898;:�:d8�:��&�&T�n2agRNF¼�ºZ[a \ X&b&U \ fNi k&Ujm \ �&m~m1UWPNb{PN�EZ[X&a�fYiWVNPYT~U¨Z[X&h UWm%Q�T~acm1acbSZ[a�k�^}acijPl��F
'(�&T~Ujb&VIZSX&a�KYMNMNë�fYb&k7KNMNMY¥�PN^&m1acT�nHUjb&Vªm1acfNm1PNb&m~J}Z[X&a�fY�/Z[PNm \ fNb�b&acT»��fNm���m~ack�ZSP�T1agdga \ Z

h_PlnHUjb&V«PN^�dga \ Z[m��zT1PNh fNh_PNb�V�ZSX&a�m~a�Z`PN�I^�T~UjVNXSZ�©�T~moZ1.0a�QAP \ X�PN^�dga \ Z[m�Z[X&f°Zª��a�T~a¦Z[P�^}a



³�ë

X&fNb�k&m \ fNb&b&a�k&F¼�}PYT»m1� \ X�^&T~UjVNXSZ(PN^¢dga \ ZSm~JAPNb&i¨R�§>MEÃ|¥Nµ8PN��ZSX&achõfNT1a�Ujb \ PYT~T~a \ ZSi­R{Z[fNVYVNack¦fYm
h_PlnHUjb&V_PN^�dga \ ZSm$^SR®Z[X&a�fY�/Z[PNm \ fNb�b&acT1F%àáa(Ujb&U­ZSUWfYiWi¨R \ X&PYm~a�b&P�Z+ZSP�T~a�dga \ Z(PN^�dga \ Z[m \ ijfNm1m~Uj©&ack
fNmªfNT�Z[Uj�zf \ ZSm¦PNT¦k�UWQ}PNijacmª�zT~PYh�ZSX&a�X&fNb&k�m \ fYb&b&Ujb&V?fYm�Z[X&a�R@fNT1a7f;m~h_fNiji��zT~f \ Z[UjPNb�PN�+Z[X�a
^&f \ â¯VNT1PN�&b&k�UWb \ PNh_Q&fNT1UWm1PNbÛZSPÛh_PlnAUWb&VBPN^�dga \ Z[m1J+fNb&kªZ[X&a®T~a�iWf�ZSU­n&aci¨R?m~h_fNiji»T1ack&� \ Z[UjPNb�Ujb
X&fNb�k&m \ fNb&b&Ujb&V�Z[X&f°Z���PN�&ijk`^}a�f \c\ PYh{Q�iWUjm~X&a�k���fNm�k�agZ[a�T~h_Ujb&ackªZ[P¦^}a�PN�eZ���a�UWVNX�ack�^SRBZ[X�a
T~Ujm~âªPY��h_UWm1m~Ujb&V¦fNb)acfYT~i¨R`acQ}P \ X)PN��f{b&a�fNT~^SR�8�:»FG��P0��agn&acT1J�f \ PNh_Q&fNT1UWm1PNbBPY�}Z[X�aIPN^¢dga \ ZSm
\ ijfNm1m~Uj©&ack;^SR�Z[X&a®fN�/ZSPNm \ fNb&b&a�T�fNm�fNToZSUW�zf \ Z[m�k&�&T1UWb�V®Z[X&a{KNMNMYëÛPN^�m~acT�nAUWb&V�m1acfNm1PNbÛZSP_ZSX&acUjT
X¯�&h_fNb \ iWfYm~m~Uj© \ f�Z[UjPNbBm1X&Pl��m�ZSX&f�Z¼Z[X�a�fY�/Z[PNm \ fNb�b&acT¼Ujm$a�¸¯Z[T~a�h_aci¨R�a;� \ UjacbSZ�f�Z�T1a \ PNVNb&U	�cUjb&V
fNT�Z[Uj�zf \ ZSm~J(fNb&k�Z[X&f°Z7PN��T \ PYb \ a�T~b�fN^}PN�/ZBQ}P�Z[a�b[ZSUWfYiWi¨R>T1agdga \ Z[Ujb&V�b�acfNT1^[R'8�:»a_��fYm�Pln2a�T~i¨R
\ fY�/Z[UjPN�&m1F"'(�&T1UWb&V*ZSX&a�KNMNMNë¼PN^&m1acT�nHUjb&V \ fNh_Q&fNUjVNb&J¢½N¥N¤Y½�PN^�dga \ Z[m5X&fNk�^Aa�acb \ ijfNm~m1UW©�ack�^SR(Z[X�a
fN�/ZSPNm \ fNb&b&a�T*fNm*fYToZ[Uj�zf \ Z[m~F»���&h_fNb�m \ ijfNm~m1UW©�ack_KNëNëNO�PN�YZ[X&a�m~a+PY^�dga \ Z[m%fNmCfNToZSUW�zf \ Z[mCfNb&k�½N¥ ³°M
PN�HZSX&achöfNm�m1PNh_a�Z�RAQAa�PN�%b&PNb/.w8�:L^&f \ â¯VNT1PN�&b&k�F����HZ[X&a�T1ach_fNUjb&Ujb&Vª¬N½�PY^�dga \ Z[m \ ijfNm1m~Uj©&ack
^SR4f�X¯�&h_fNb&m�fNms8�: \ fNb�k&UWk�f�Z[a�m~J�¬ ³{��acT1aº^�f \ â¯VNT~PN��b&k ¡ b&PNb/.w8�:»£¦a�n2acbSZSmÛa�T~T~PYb&acPN��m~i¨R
\ ijfNm1m~Uj©&ackª^SR_Z[X&a�m \ fNb&b&a�T~JHPYb&a���fNm»f�^&T1UWVNXSZ�b&Pln�f�PN�/ZS^&�&T1moZ[JAfNb&k®PNb&a%��fNm=Z[X&a�©&T~m�Z�a�QAP \ X
PN�%f#8�:;Z[X&f�Z���fYm�iWf°Z[acT ¡ fN�ÀZSacT!ZSX&a�KYb&k�acQ}P \ XBk&agZSa \ ZSUWPYb&£ \ ijfNm~m1UW©�ack�fNm�f#8�:!FC��X&a�T~a��zPNT~a�J
Ujb \ fNm~a�m���X&acT1a�Z[X&a�R�k&Ujm~fNVNT1acaªPNb \ iWfYm~m~Uj© \ f�Z[UjPNb«PN�¼fNToZSUW�zf \ Z[m1J%ZSX&aªfN�/ZSPNm \ fNb&b&a�T_fNQ&Q}acfNT1m
Z[PÛ^Aa{h_PNT~a®T~a�iWUjfN^&ija�ZSX&fNb)ZSX&a{X¢��h{fYb�m \ fNb&b&a�T~m~J�fYb&k�k&��T~Ujb&V®Z[X�a®KNMYMN¥Ûm1acfNm1PNbB��a��&m1ack
Z[X�aIfN�eZ[PNm \ fNb&b�acT%Z[P_T~a�dga \ Z�PN^�dga \ ZSm \ iWfNm1m~Uj©&ackBfNm�fYToZ[Uj�zf \ Z[JGfNb&k)ijP�PNm1acb&a�k{ZSX&a�k&ac©&b�U­ZSUWPNbÛPN�
q�^&T1UWVYX[Zµ7_©&T~m�Z�a�QAP \ X&m¼�zT~PNh ¡ ä PNTd3}£ Â K ³»Z[P ¡ ä PNTd3}£ Â K ³cÃ|¤NF
��X&Ujm�b&ag�ßX�fNb&k&m \ fNb&b�UWb&Vªm�Z[T1f�Z[a�V�R`fNb&k®ZSX&a�fN�/Z[PYm \ fYb&b&acT�acb&fN^�iWa�k7f�T1ack&� \ Z[UjPNb7Ujb®Z[X�a

b¯�&h�^}acT_PN�¼PN^¢dga \ ZSm�m \ fNb&b&a�k?Q}acT�R&acfNT�^SR�h_PNT1a�Z[X&fYb;fNb;PNT~k�acT�PN�¼h_fNVNb&U¨Z[��k&aª^Aa�Z���a�acb
KNMNMY¤¦fNb&k7KYMNMNë�.lKNMNMN¥NJ&��U¨Z[X�b&P¦T1ack&� \ Z[UjPNb�Ujb�Z[X&a/�¯�&fYiWU¨Z�R�PYT��¯�&fNbSZ[U¨Z�R;PN� \ PNb&©&T1h_ack¤8�:»acF
à X&UjiWa�m \ fYb&b&Ujb&V�f�m1UWb&VYiWa \ fNh_acT1f \ PNij�&h_bªUjb¦KNMNMN¤¼Z�RAQ&U \ fNiji­R®Z[P¢PNâ�K!´�½�X&PY�&T~m»QAa�T"Q}acT~m1PNb
�zPNT¦f;�z��iWi�b�UWVNXSZ`PN��k&f°Z[fNJ�Ujb�KYMNMNë�.lKNMNMN¥ºf;m \ fYb&b&acT \ PN�&ijk \ Pln2acT�Z���P \ PNij�&h_b&m�UWb�PYb&i­R
³�M�´�KNM¼h_UWb¯�/ZSacm~F"��X&a»T1ack&� \ Z[UjPNbIUWbIX&fNb&k&m \ fNb�b&UWb�V�k&�&aGZ[P%Z[X�a!fY�/Z[PNm \ fNb�b&acT5UWm5m~��h{h_fNT1U2��ack
UjbB�5fN^&ijaIKNFjKNF�	�bÛfNk&k&U¨Z[UjPNb�Z[P®VNT~a�f�Z[i¨R`UWh_Q&T1PlnHUjb&V�Z[X&a�a,� \ Ujacb \ R;�zPYT$���#k&Ujm \ Pln2acT�R�^SR�Z[X�a
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�5fN^&ija�KYFWKNFÌ���&h_h{fYToR�PN�2Z[X�a�KYMNMN¤�.lKNMNMN¥�m1acfNT \ XÛm1acfNm1PNb&m

���&hI^Aa�T�PN� KNMNMN¤ KNMNMNë KNMNMN¥
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$�&b&m ¥Y½ ²YM ¥N¤
�5P�Z[fNiGb¯�&hI^Aa�T�PY�CPN^¢dga \ ZSm ½N¥N¤NJÞ³�ON¥ ½N² ³°JW¬N½Y¤ ½N¤N¬YJW½N²Y¥
���&h�^}acT¼PN�5PN^�dga \ Z[m$m \ fNb&b&a�k ³�¤N¤NJjë ³�ë ³�¬YJW¬N½YM ³�½YJWë ³°½
���&h�^}acT¼PN�5PN^�dga \ Z[m%Z[fYVNVNack�fNm¼�&� KN¬NJj¬NMNK ¬YJ ³�OY² ¬NJW¬Y¬N½

�&� \ fYb&k&Ujk&f�Z[a�m�k�UWm \ Pln2a�T~ack&< ³N³�Jj½NON¤ ½YJWëN²Y¬ ½NJW²YëNO
�&Ujb&VNijag.lacQ}P \ X \ fYb&k&Ujk&f�Z[a�m õ ëNJjë ³�O ¤N²Y² ³�J ³°²NK

��PNb&©�T~h_ackÛ�&��a�	�f ³�KN² ³�²YK ³°ëNë
��^�dga \ Z[m$m \ fNb&b&a�kBQ}acT \ PNb�©&T~h_ackÛ�&� ³�KNMNë ¥Y¤ ONK

< ��X&a�b¢��h�^}acT+PN�G��b&U2�¯�&a(��� \ fYb&k&Ujk&f�Z[a�mCZ[fYVNVNack�^[RBf�m \ fNb&b�acT~F¼��X&Ujm
b¯�&h�^}acT�k&U21}acT1m��zT1PNh·Z[X�aIb¯�&hI^Aa�T�PN�CPN^�dga \ Z[m�Z[fNVNVYack)fNm�f{�&� ^Aa \ fN��m~a
U­Z�Ujb \ iW�&k�acm�hI�&i¨Z[UjQ&iWa�PN^�dga \ ZSm��zT1PNh ZSX&a�m~fNh_a \ fNb�k&UWk�f�Z[a�F
õ ��fYb&k&Ujk&f�Z[a�m�Z[X&f°Z���acT~a�k�agZ[a \ ZSack�Ujb�PNb&i¨RÅf�m~Ujb&VNija7T~�&b�F¾,7PNm�Z�PN�
Z[X&a�m~a�m~PY�&T \ acm�fYT~a(ijUWâ/aci¨R)ZSP_^Aa�m~PYiWfNT�m�RAmoZ[a�h¶PN^�dga \ Z[m1F

�&'(�&�e.0	~	5�&�&Q}acT1b&Pln�fI�&��Ton2a�REJ}m~� \ X®fN�/ZSPNh_f�Z[a�k�ZST~fNb&m1UWa�bSZ \ iWfYm~m~Uj© \ f�Z[UjPNb�fYiWVNPYT~U¨Z[X&h_m3��UWiji2^}a
\ T1� \ UjfNi!�zPNT�a,� \ UjacbSZSi­RáQ&T~UjPNT1U­ZSU2��UWb&V_Z[X&a{h�� \ X;X&UWVYX&acT�RAUWa�iWk�PY�5Z[T1fNb&m1UWa�b[ZSm�ag¸AQ}a \ Z[ack��zT~PNh
�&Q/. \ PNh_Ujb&V(Z[T~fYb&m~UjacbSZ�m~�&T�n2agRAm�m~� \ XÛfNm¼95���&��F
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��m�f)�z�&ToZSX&acT�UWijij�&moZST~f�ZSUWPNbºPN�CZSX&a®X�UWm�Z[PNVNT1fNh�h_agZSX&P¢k�PN�G2H4	5?acmoZSUWh_f�ZSUWPYb&J5��a®b�P�Z[a(Z[X&f°Z
6+flR2a�m=\&Z[X�acPNT1ach_J=fNQ&Q&ijUWa�k_ZSP \ ijfNm~m1UW© \ f�Z[UjPNb&J5m~flRAm%Z[X&f�ZSJ
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I ¡KJMRSNQP £ Ê

I ¡�PSNQJML £ I ¡KJML £
I ¡�PSNQJMR £ I ¡KJMR £ ¡ KNF ³°£

��X&a�T~a I ¡�TUNWV £$Ujm*Z[X&a \ PNb&k&U¨Z[UjPNb&fNi=Q&T1PN^&fN^�UWijU­Z�R`�zPYT T VNU¨n2acb V J J L T~a�Q&T~a�m~a�b[ZSm�PN^�dga \ Z \ ijfNm~m�5lJ
fNb&k P k&acb&P°Z[acm¼Q&fYToZ[U \ ��iWfNT5n�fYiW�&a�m��zPNT5ZSX&a(m~a�Z�PN�GPN^&m1acT�n�fY^&iWa�m¼PN�GfNbªPN^�dga \ ZSF$	��&ZSX&UWm�T1f�Z[UjP�Ujm
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ijfNT~VNa�T�Z[X&fYbÛPNb�acJ�Z[X�acb�Z[X&a�PN^�dga \ Z�UWm¼h_PNT1a(iWUjâYa�i­R�Z[P_^}acijPNb&V(Z[P \ ijfNm1m�5*ZSX&fNb�Z[P \ ijfNm~m!X¢F
��Q&Q�iWUjack_Z[P�Z[X&a�Q&T1PN^&ijach�f�Z�X�fNb&k&J�ZSX&UWm \ fNbÛ^}a+��T~U¨Z~ZSacb)fNm~J

I ¡�J�LONQP £
I ¡�J R NQP £ Ê

¡ l=YL Hµl L £ ¡ l L H,lÛ£
¡ l YR Hµl R £ ¡ l R HµlÛ£ Ê

l=YL
l YR ¡ KNFWKY£

��X&a�T~a9l L Ujm�Z[X&a(Z[P�ZSfNi�b¯�&h�^}acTIPN�"PN^¢dga \ ZSm�Ujb)Z[X�a�ZST~fNUjb&Ujb&VBm1agZ�^Aa�iWPNb�VNUWb�V{Z[P \ ijfNm~m 5lJ|l
Ujm�ZSX&a�b¯�&hI^Aa�T�PN�AZSP�Z[fYiGPN^�dga \ Z[m�UWb®ZSX&a�Z[T~fYUWb&Ujb&V®m~agZSJCfYb&kBf Y k�acb&P�ZSacm�PN^�dga \ Z[m�QAPNm1m~a�m~m~Ujb&V
PN^&m1acT�n�fY^&iWa�m P F»��X&a P T~acQ�T~acm1acbSZ[mCf�m1�&^&m1agZ�PY��fNijiEQAPYm~m~Uj^&ija»PY^&m~a�Ton�fN^&ijacm1J/��X&U \ X�UjmCa;�¢��U­n�fNijacbSZ
Z[P�h{fYT~VNUjb&fNijU2��UWb�V(P0n&acT*fYiWi¢P�Z[X�acT*PN^�m~acT�n�fN^&ijacm~J2fYb&k�Z[X�a+m~a�Z¼�&m~a�k_k&U21}acT1m*f \�\ PNT1k&UWb�V»Z[P»��X�U \ X
\ ijfNm1m�PN�5^&f \ â¯VNT1PN�&b&k)Ujm�^}acUjb&V�Z[a�moZ[a�k&F
��X&a \ T~U¨Z[a�T~UjPNb)�&m~a�kB^SR¦Z[X�a�fY�/Z[PNm \ fNb�b&acT%Z[P_Ujk&acbSZ[Uj�ÀR`PN^�dga \ ZSm�PN� \ ijfNm1m�5¼Ujm~J

l YL
l YR .

l L
l R ¡ KNFW½Y£

��X&a�T~a 5(T1acQ&T1acm1acbSZ[m"ZSX&a \ ijfNm1m~acm(PY�*^&f \ â¯VNT1PN�&b&k ¡ fNToZSUW�zf \ Z[JCh{Pln&acT~J�k&UWQ}PNijac£1J�fNb&k \ ijfNm~mGX)Ujm
fNi¨��flRAm�ZSfNâYa�báfNm[8�:»F"��X&aÛh_P�ZSU­n�f�ZSUWPYb?�zPNT�ZSX&UWm \ T~U¨Z[acT1UWPYbáUjm(ZSX&f�Z_��aÛfNT1a�m~acfYT \ X&Ujb&V��zPYT
fNb �[Z¢r~��qEr=N2y0sgvx� PN��PN^¢dga \ ZSm(PN� \ ijfNm1mr5(UWb¦ZSX&a�T~a�VNUjPNb�PN�%PN^&m1acT�n�fY^&iWa�m1Q&f \ a�UWbv�¯�&acm�Z[UjPNb&F{	�b
Q&T1f \ ZSU \ a{Z[X�a{Z[X�T~acm1X&PNijk&J�l L Hµl R fN^}P0n&acJ(Ujm�fº�zT~acaÛQ&fNT1fNh_agZ[a�T�ZSX&f�Z \ fNbá^}aBfYk/dg�&moZSackºZSP
\ PYb[ZST~PNi�ZSX&a�T~a�iWf�ZSU­n&aIijagn&aci=PN�5f \c\ acQ/ZSackÛm~UjVNb&fNi�ZSP{^�f \ â¯VNT~PN��b&kBa�n2acbSZSm~F
	�b�Z[X�UWm*a�¸AQAa�T~Ujh{a�bSZ[J ^&f \ â¯VNT1PN�&b&k�a�n2a�b[ZSm�k&PNh_UWb�f�Z[a»P0n&acT�8�:!a"acQ}P \ X&m�^SR�f�iWfYT~VNa!�zf \ ZSPNT~J

fNb&k�f�6+flR2a�m~UjfNb \ ijfNm1m~Uj©&acTC��PN�&ijkªT~a�dga \ ZÝ8�:«a�QAP \ X&mCZSX&f�Z�iWUja�Ujb¦fIT~acfYm~PNb&fY^&iWa�T~acVYUWPNb®PN��Z[X�a
PN^&m1acT�n�fY^&iWa_m1Q&f \ a_Uj�=ZSX&a�T~a�VNUjPNb�P0n&acT1iWfNQ�m¼��U¨Z[X�^&f \ â¯VNT1PN�&b&kºagn&acbSZ[m1J»a�n2acbº�zfNT�fl��f0R;�zT~PNh
Z[X�a�QAa�fNâ?PY��ZSX&a7^&f \ â¢VYT~PN�&b�k�k�UWm�Z[T~Uj^&�/ZSUWPYb&F:� \ fNToZSP�PYb�PN�+Z[X&aBm~U¨Z[�&f�ZSUWPYb�Ujm¦m1X&Pl��bLUjb
�*UjVN�&T1a�KNFj½NF+��X¯�&m1J¢ZSX&a�fY�/Z[PNm \ fNb�b&acT \ fNb®fNiWm1P�^}a�T1acVNfYT~k&a�k�fNm!f�6+flR&acm~UjfNb \ iWfYm~m~Uj©&a�TC��X&acT1a
Z[X�a(ZSX&T~a�m~X&PYiWk&m�fNT1a�fNk/dg�&m�Z[a�k u�L}� sg�c� s Z[P�h_U­ZSUWVNf°Z[a��zfNijm~a_b&a�VNf�Z[U¨n2a�m~J!f�Z(Z[X�a \ PNm�Z�PY�»h_PNT1a
^&f \ â¯VNT1PN�&b&kÛUWb�ZSX&a�m \ fYb&b&Ujb&VNF
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��X&aCZST~fNUjb&Ujb&V�m~a�Z¼�zPNT Z[X&a»fN�/Z[PYm \ fYb&b&acT \ PNb&m1UWm�Z[m%PN�2fYiWi¢PN^�dga \ Z[m��zT~PNh�Z[X�a+KNMNMN¤�PN^&m1acTonAUjb&V
m~a�fNm~PYb�Z[X&f�Z���a�T~a�T~fYb&âYa�k�^[R¦f�X¯�&h_fNb�fNm*fYb�fNToZSUW�zf \ Z[J�f�k&UjQAPNijacJ2f�h{PlnAUjb&V(PN^�dga \ Z[J2PYT�f�8�:»F
��X&Ujm�m~a�Z_Ujm \ PNh_Q}PNm~a�k�PN�%² ³�KYKNM�ZSP�Z[fNi5PN^�dga \ ZSm~J*PN�H��X�U \ X�ëN¤N¤Y¥Në�fNT1a�f¦m1�&^/. \ ijfNm~m(PN��^&f \ âS.
VNT1PN�&b&k&J5fNb&kÛKN¤NëN¬Y¬®fNT1aIPY^�dga \ Z[m�T1fNb&â/ack�fNm$f98�:»F=��X&aV�¯�&fNbSZ[U¨Z[Ujacm���m~ackB�zPNT \ ijfNm~m1UW© \ f�Z[UjPNb
PN�5fNToZSUW�zf \ Z[m�fYT~acJGf�h_a�fNm~�&T1aIPY� ZSX&a�PN^�dga \ Z[m¼acijijUWQ/ZSU \ U­Z�RNJ&Z[X&a�m~UjVNb&fYi­.¹Z[P�.lb&PNUjm~a(T~f°Z[UjPNJ3fNb&k�Z[X�a
n�fNij�&a(PN�&Z[X&a(T1ack&� \ ack�a ù ��X�acb)©/Z~ZSUWb&V�ZSX&a(PN^�dga \ Z¼Z[P�f�h_P¢k&aciHPN�&Z[X&a\2-875HFH	�b \ PYh{Q��/Z[Ujb&V
Z[X�a/a ù J ��a�k&P¦b�P�Z�f \c\ PY�&bSZ_�zPNT$QAPNm1m~Uj^&ija��&b \ acToZSfNUjb[Z�R�Ujb®Z[X&a]2*875ºh_P¢k&aci5fNb&kBm~P¦PN^¢dga \ ZSm
��U¨Z[X`iWfNT1VNa�m~UjVNb&fYi­.¹Z[P�.lb&PNUjm~a�n�fNiW��acm�fNijm~P)X&fln2a_iWfYT~VNa[a ù n�fNij�&acm1F���X&acT1ac�zPNT1acJ!UWb \ ijfNm1m~Uj�ÀRHUjb&V
fNT�Z[Uj�zf \ ZSm%U­Z$Ujm%UWh_Q}PNToZSfNbSZ%Z[P(T1agZ[fYUWb�Z[X�a \ PNT1T~acijf�ZSUWPNb_^}agZ���aca�b9a ù fNb�k{m1UWVYb&fNi¨.ÞZ[P°.0b&PNUjm~a"T~f�ZSUWPNF
��X&a!�¯�&fNbSZ[U¨Z[Ujacm��&m1ack`�zPNT \ ijfNm1m~Uj�ÀRHUjb&VÛk&UWQ}PNijacm(fNT1a�Z[X&a_h_acfYm~�&T1ack`Ç&�/¸�Ujb�b&acVNf°Z[U¨n2a�n�fNiW��ack
Q&U¨¸Aacijm~JGfNb&k�Z[X&a�T1f�Z[UjP�PN�Gh_a�fNm~�&T1ack�Ç&�/¸7UWb�b&acVNf°Z[U¨n2a"n�fNij�&ackªQ&U¨¸Aacijm�Z[P�ZSX&a�Ç&�/¸BUjbªQAPNm1U­ZSU­n&a
n�fNij�&ack�Q�U­¸Aacijm~F���X&a �¯�&fNbSZ[U¨Z[Ujacm���m~ack��zPNT \ iWfYm~m~Uj�ÀRAUWb�V�h{PlnAUjb&V7PN^�dga \ ZSm�fNT1a�ZSX&a®h_a�fNm~�&T1ack
h_fNVNb&U¨Z[��k&acm1JAZ[X&a�h{fYVNb&U¨Z[�&k&a�PN�HZ[X&aIfNQ&Q&fYT~acbSZ_h_P�ZSUWPYb7^Aa�Z���a�acb�k&U	1Aa�T~a�b[Z{©�i­ZSacT~m1J*fNb&kBfNb
fNb&VYiWa�k&acm \ T~Uj^&Ujb&V�Z[X&a�fNQ&Q&fNT1acbSZ(h_P�ZSUWPYbª^Aa�Z���a�acb�©&i¨Z[acT1m~F�	���ZSX&a�PN^�dga \ Z�X�fNm+f�k�agZ[a \ ZSUWPNb�Ujb
Z[X�a�½I©&i­ZSacT�.0^&fNb�k&m*3 ä 5lJNZ[X&a�b�ZSX&a�fNb�VNiWa$Ujm=ZSX&a�fNb�VNiWa$^}agZ���acacb�ZSX&a#q n2a \ Z[PYT=7�ZSX&f�Z�k&acm \ T~Uj^}acm
Z[X�a�fYQ&Q&fNT1acbSZ�h_P�ZSUWPYbÛ^}agZ���aca�b®Z[X&a ä fYb&k[5$©&i¨Z[a�T~m1J5fYb&k_ZSX&axq n2a \ ZSPNT=7�Z[X&f�ZIk&a�m \ T~Uj^Aa�m!Z[X�a
fNQ&Q�fNT~a�b[Z�h_P�ZSUWPYb)^}agZ���aca�b{ZSX&ar5¼fNb&k/3Û©&i¨Z[acT1m~F¼	��2Z[X&a(PN^¢dga \ Z�Ujm*Z[T1�&i­R7h_P0nAUjb&V�Z[X&a�b_ZSX&acm1a
fNQ&Q�fNT~a�b[Zªh{P°Z[UjPNb&m�m1X&PN�&ijk;^}a�b&a�fNT~i¨R \ PNijiWUjb&acfYT~F�	��CZSX&a¦PN^¢dga \ ZªUWmIPNb&i¨R�k&a�Z[a \ Z[a�k;UWb;KÛPN�
Z[X�a 3 ä 5�©&i¨Z[acT1m»Z[X�acb�Z[X�a�fNb&VYiWaIUWm»ZSX&a�fNb�VNiWaI^Aa�Z���a�acb¦Z[X�a�fNQ&Q&fYT~acbSZ�h{P°Z[UjPNb7^}agZ���acacbªZ[X�a
Kª©&i¨Z[a�T~m(fNb&k�ZSX&a�q��&b�U­Z�n&a \ Z[PNT�7)fYiWUjVNb&a�k`Ujb�Z[X�a�k&UjT~a \ Z[UjPNb�PN��UWb \ T~a�fNm~Ujb&V�T~UjVNXSZ~.lfNm \ acb&m1UWPYb&F
,7fNUjb/.l^Aa�i­Z�fNmoZSacT~PYUWk&m5Z�RHQ�U \ fNiWi¨RBX&fln2a�fNb�fNQ&Q&fNT1acbSZ�h_P�ZSUWPNb®UWb�f�©/¸Aackªk&UjT~a \ ZSUWPNb�JHfNb&k��&m~Ujb&V
Z[X�UWm�fNb&VNija�Ujb{ZSX&a \ iWfNm1m~Uj© \ f°Z[UjPNb�UWm�fI��f0R�ZSP�acb \ P¢k&a�Z[X�f�Z�Ujb&�zPNT1h_f�Z[UjPNb&F���PNb&m1UWk�acT~Ujb&Vªb&P°Z
PNb&i¨R`Z[X&a¦h_fNVYb&U­ZS�&k&a¦PY��Z[X&a¦fYQ&Q&fNT1acbSZ)h_P�Z[UjPNb�^}agZ���aca�b?©&i¨Z[a�T~m1J�^&�/Z�fNijm~P�ZSX&a¦k&UjT~a \ ZSUWPNb�J
fNijiWPl��m*Z[X�a�fY�/Z[PNm \ fNb�b&acT%Z[P_Ujk&acbSZ[Uj�ÀR`T~a�iWf°Z[U¨n2aci¨Rºm~ijPl��i­R`h_PlnAUWb&V{PN^�dga \ ZSm~F
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6+a�VNUWb�b&UWb�V���U¨Z[X�Z[X&a(KYMNMNë_PN^&m1acTonAUjb&V{m~acfYm~PNb&J=�&� \ fNb&k&Ujk&f�ZSacm$k&Ujm \ Pln&acT~a�k7^SR¦Z[X�a(�&'(�&�/.l	~	
�&�&Q}acT1b&Pln�f{���&Ton&agR¦��acT1a�k�UWm�Z[T~Uj^&�/ZSack�Z[P�ZSX&a(fNmoZST~PNb�PNh_U \ fNi \ PYh{hI�&b&U¨Z�R¦nAUWf�ZSX&a"
����Gn&acbSZ
b&a�Z���PNT1â ¡ à UWijiWUjfNh_m &õ�&a�fNh_fNb&JCKNMNMNëN£1F���iji \ fNb&k&Ujk&f�ZSacm»��U¨Z[X?k·K®k&agZSa \ Z[UjPNb&m(^SR�Z[X&a����
m~a�fNT \ X)Q&UjQAa�iWUjb&a"��acT1a�m1acbSZ�fNm�fNijacT�Z[m�ZSP�Z[X&a(m1�&^&m \ T~Uj^Aa�T~m*Z[P�ZSX&a"
����3n2acbSZIb&a�Z���PNT1â¯J5fYb&kªf
k&f�ZSfN^&fNm1a%PN�¯fNijacToZSm&��fNmGh_fNUjbSZ[fNUjb&a�kIfNmGQ�fNToZ!PN�SZSX&a%�&'(�&�/.l	~	}�&�&Q}acT1b&Pln�f¼�&��Ton2a�R{PNQ}acT~f°Z[UjPNb&m~F
��X&a_fNijacT�Z[m"��acT~a{fN�/ZSPNh_f�Z[a�k�fNm(f�k&fNUji­R \ T~PYb/dgPN^&F¦��X�UWm+��fNm�fNb�UWh_Q}PNToZSfNbSZ \ PNbSZ[T1UW^��/Z[UjPNb
Z[P�ZSX&a�UWb&�zT1fNmoZST~� \ Z[�&T1a�k&agn&acijPNQ&h_acbSZ��zPYT�f{�z��iWi¨R�fN�/ZSPNh_f�Z[a�k_ZST~fNb�m~UjacbSZIk&agZSa \ ZSUWPYbBQ&UjQAa�iWUjb&a�F
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�5PBh_acfNm1�&T~a�Z[X&a{�&�ßT~f�ZSacJ»U­Z�UWm \ ijacfYT~i¨RáUjh_QAPYToZ[fYb[Z�Z[P)�&b&k�acT~m�Z[fNb�kBZ[X&a{a,� \ Ujacb \ RáPN�CZ[X�a
m~��Ton2a�R>�zPYT®k&Ujm \ Pln2acT1UWb�V;�&��a�F ��m®Q�fNToZBPN��b&PYT~h_fNi¼m~�&T�n2a�R>PNQ}acT1f�Z[UjPNb&m1J»��aBUjb&m~a�ToZ[a�k�fNTo.
Z[Uj© \ UWfNi�����a�	�f ¡ X&acT1acfN�ÀZSacT_�zfNâ/acm~£_k&UjT~a \ ZSi­R�UjbSZ[PªZ[X&a \ PYT~T~a \ ZSack«m~�&T�n2agRLUjh_fNVNacm_fN�ÀZSacT�Z[X�a
Q&X&P°Z[PNh_agZST~U \ T~ack�� \ ZSUWPNb ¡ «
¬�­�®�­&£�^��/Z{^Aa��zPNT~a�k�U21}acT1acb \ a{Ujh_fNVNUjb&VNF®��X&a_Q&T~Ujh_fNToR�h_P�ZSU­n�f�.
Z[UjPNb��zPNT�Ujb&m1acToZSUWb�VÛ�zfNâ/acm�Ujb[ZSP�Z[X&a_k&f�ZSfªmoZST~acfYh:��fYm�ZSPªQ&T~PlnAUjk&a_T~acfYi­.¹Z[Ujh{a_h_PNb&U¨Z[PYT~Ujb&VªPN�
Z[X�a¦QAa�T~�zPNT1h_fNb \ a�PN�CZ[X�a¦m~�&T�n2a�R�m~PN�ÀZ���fNT1a¦Q&UjQAa�iWUjb&a¦fNb�k;PN��Z[X&a®X¯�&h_fNb;m \ fNb&b&Ujb&V�PN��PN^/.
dga \ Z[m1F���X&a_�zfNâ/acm(Q&T1P0nAUjk&a!�¯�&fNbSZ[U¨Z[f�ZSU­n&a_UWb&�zPYT~h_f�Z[UjPNb�fN^}PN�/Z�ZSX&a�a,� \ UWa�b \ R«PN�3ZSX&a�m~�&T�n2a�R
m~PY�ÀZ���fNT1acJ3X¯�&h_fNb�m \ fNb&b�UWb&VYJ3fNb&kIZSX&a�Q&X�P�Z[PNh_a�Z[T~U \(\ ijfNm1m~Uj© \ f�ZSUWPYb)PY�G�&��a�	�f$Z[X&f�Z(UWm+��m~ac�z��i
Ujb_ZSX&aIT1f�Z[a�k&a�Z[a�T~h_UWb�f�Z[UjPNb&F���acT1a¼��a�k&acm \ T~Uj^}a$Z[X�aI^&fYm~U \ fNijVNPNT1U­ZSX&h<�zPNT�VYacb&a�T~f�ZSUWb&V®�zfNâYa�m
fNb&k)Ujb&m~a�ToZ[Ujb&V(Z[X&a�h�UWbSZSP(ZSX&a�k&f�ZSf®m�Z[T~a�fNh_F
�±�zfNâ/a®Ujm�fÛQ&U¨¸Ha�i­.liWa�n2a�i+m~Ujh��&ijf�ZSUWPNb�PN�+fBQ}PNUjbSZ¦m1PN�&T \ a���U¨Z[X�fÛiWUjVNXSZ \ �&Ton&a \ X&PYm~acbBZSP

\ ijPNm1aci¨RªT~a�Q&T~a�m~a�b[Z%ZSX&f�Z+PN�&f�T1acfNi¢�&�á	�fYF"��Z¼a�f \ X�acQ}P \ X��zPNT}��X&U \ X�Z[X�a+�zfNâYa"X&fNm�f \ X&fNb \ a+PN�
^}acUjb&V�k&a�Z[a \ Z[a�k&J¢ZSX&a \ fNi \ �&ijf�ZSack�����'Åm~UjVNb&fNi �zPNT3Z[X�a��zfNâ/a�Ujm!k&UWT1a \ Z[i¨RBfYk&k&ack�Z[P�Z[X&a$m~�&T�n2a�R
Ujh{fYVNacF®�}PYT�acf \ X`PN^&m1acT�nHUjb&V)m~a�fNm~PNb�JG��a_VNacb�acT~f°Z[ack�f�ijUW^&T1fNToR�PN���zfNâYa_ijUWVYX[Z \ �&Ton&acm1¿{a�f \ X
�zfNâ/a�ijUjVNXSZ \ �&T�n2a�UWm�fNm1m~UjVNb&a�kÛf_Q}PNm~U¨Z[UjPNb&JGT1ack&m1X&UW�ÀZSJGk&f�ZSa(PN�=QAa�fNâ¦ij�&h_UWb&PYm~U¨Z�R ¡ Ujb�
�.0^&fYb&k&£~J
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fNb&k`fNb�Ujb[ZST~Ujb&m~U \ iW�&h_Ujb&PNm1U­Z�R�ZSX&f�Z \ PYT~T~a�iWf°Z[acm���U¨Z[X`k&a \ iWUjb&a{T~f�ZSacF�àáa�VNacb&a�T~f�ZSack�§�³�MNMYM
�zfNâ/acm{k&�&T~Ujb&V�Z[X&a�KNMNMY¤`m1acfNm1PNbáfYb&k�§-KNMNMNM��zfNâ/acm{k&�&T~Ujb&V`acf \ X?PN�!ZSX&a)KNMNMNë�fNb&k«KNMNMY¥
m~a�fNm~PYb&m~F$��X&Ujm$T1acm1�&i­ZSackÛUWbÛì>¥1%cONMYM��zfNâYa�acQ}P \ X&m¼k&�&T~Ujb&V(Z[X&a�KNMYMN¤�m~a�fNm~PNb�J5fYb&k)§>KN¤1%cMNMYM
�zPNTIacf \ X�PN��KNMYMNëBfNb�k;KNMNMN¥NF��}PYTIa�f \ X�m~acfYm~PNb&J*ZSX&a¦T~a�k&m~X�UW�ÀZ�k�UWm�Z[T~Uj^&�/ZSUWPYb«�zPYT$Z[X�a¦�zfNâYa�m
��fNm�VNacb�acT~f°Z[ackª^SR7fNm~m1�&h_UWb&V�ZSX&f�Z+ZSX&a�b¯�&h�^}acT�PY�G�&��a(	�f�Ujm�T~PY�&VNX&i¨R7Q�T~PNQ}PNToZSUWPYb&fNiEZ[P�Z[X�a
n2PYiW�&h_a�acijach_acbSZSJ ¡�o l�H o¯Á £ æ Á ù JGUjb�Z[X&a�T1fNb&VNa�MEÃ|M Â>ÁIÂ MEÃj¬YF
�CP�h_P¢k&aci»ZSX&a�a,1}a \ Z�PY� \ PNbSZ[fNh_Ujb&f�ZSUWPNb��zT1PNh X&PYmoZ`VNfNijf�¸¯R@ijUjVNXSZ�PYb�Z[X&a�k&a�Z[a \ Z[UjPNb

a,� \ UWa�b \ RNJ�a�f \ X;�zfNâYaªUjm�Q&ijf \ ack;b&a�fNT�f7VNfYiWf�¸¯Rám~a�iWa \ Z[a�k��zT~PNh�Z[X&a�Q&X&P�ZSPNh_agZ[T1U \ T~ack�m~X&Uj�ÀZ
\ f°Z[fNijPNV ¡ �+R2fYU2���BagZIfNijFjJ3KNMNMNOY£��zPNT��&'(�&�)UWh_fNVYUWb&V_PNb)moZST~UjQAa�ONKYF�� X�PNmoZIVNfNijf�¸¯R�Ujm¼k&T~fl��b
f�Z�T~fNb�k&PNh_JC�zT1PNh�f�k�UWm�Z[T~Uj^&�/ZSUWPYb�Q&T~PNQ}PNT�Z[UjPNb&fNi&Z[P�Z[X&a ä .0^&fNb�kBij�&h_UWb&PYm~U¨Z�REJ*�zT1PNh�VNfNijf�¸AUWa�m
��X&U \ XÛX�f0n&aIf�Q�X&P�Z[PYh{a�Z[T1U \ T~a�k&m~X�UW�ÀZ¼��U¨Z[X&UjbBì>MNÃjM ³�PY� ZSX&a(T~a�k&m~X&Uj�ÀZIfNm~m1UWVYb&ack�Z[P�Z[X�a(�zfNâYa�F
��X&a����L	�f�iWUjVNXSZ \ �&T�n2a�h_P¢k&aci �&m1ack�ZSP�VNa�b&acT1f�Z[a���3 ä 5 Á h_fNVNb�U­ZS�&k&acm»�zPNT�fI�zfYâYa�f°Z�a�f \ X

acQ}P \ X;UWm�ZSX&a¦m~fYh{aªh_P¢k&aci=Z[X&f°Z�UWm��&m~a�k«�zPYT�acfYT~i¨R�ijUWVNXSZ \ �&Ton&aª©/Z~ZSUWb�V�fNb&k;Q&X&P°Z[PNh_agZST~U \
Z�RAQ&Ujb&V�PNbBZ[X�a�Ujh{fYVNUWb�V�k&f�Z[fYJ+^&�/ZI��U­ZSXBZ[X&a¦ijUjVNXSZ \ �&T�n2aªQ&fYT~fNh_agZSacT1m�b&Pl� \ X&PNm~a�b��zT~PNh
fNbºUWb&Q��/ZªQ&T1PN^&fN^�UWijU­Z�R?k&UjmoZST~Uj^&�/ZSUWPNb�Fº�5PBVNa�b&acT1f�Z[a®fBQ}PNUjb[Z1.0m1PN�&T \ a�Ujh_fNVNa��zT1PNh±Z[X�a®Ujk&acfYi
h_fNVNb&U¨Z[��k&acm1JG��a��&m1a�Z[X&a�a�moZ[Ujh_f�Z[a_PN�HZSX&a����&���zT~PNh «�¬�­
®�­�f�Z�Z[X�a�QAPNm1U­ZSUWPYb`PY�GZSX&a��zfNâ/a
f�Z»Z[X&a�VNU­n&acb�acQ}P \ X&F�à�a�PN^/ZSfNUWb�Z[X&a \ PNbSn2a�T~m~UjPNb��zT~PYhßh_fNVYb&U­ZS�&k&a�mCZ[P�Ujb&m�Z[T~��h{a�bSZ[fNi3��b&U­ZSm
¡ fYb&fNijPNV�.ÞZSP�.0k�UWVNU¨Z[fYiE�&b&U¨Z[m~J2PYT���'(��£�^SR�T~�&b&b�UWb&V"ZSX&a�¹tºµ«�¬�­
®_Q&X&P�ZSPNh_agZSToR�Q&f \ â fNVNa+PYb�f�m~a�Z
PN� \ f�ZSfNiWPYVNack{moZSfNT~m!UWb�Z[X&a¼m1�&Ton&agRBUWh_fNVNa¼�zPNT3��X&U \ XIZSX&a�h_fNVYb&U­ZS�&k&a�m»X&fln&a�^}acacb®Q&T~a�nAUWPN��m~i¨R
h_acfNm1�&T~a�k�^SR7ZSX&a_�&'(�&�&F%���ÀZ[acT(m \ fNijUjb&V_ZSX&a_���&�Lh_P¢k&aci}Z[P)h{f°Z \ XªZ[X&a \ PYh{Q��/Z[a�kº��'(�
Ç&�/¸AJH��a_fNk&k���PNUjm~m1PNb�Ç&� \ Z[�&f�ZSUWPYb&m+Z[Pªacf \ XºQ&U¨¸AacijF��*Ujb&fNiji¨REJHZ[X�a�T~Pl�<fYb&k \ PNij�&h_b`UWb¦Z[X�a
©&a�iWk�Z[X&f°Z \ PNT~T1acm1QAPNb�k¼ZSP�ZSX&a�QAPNm1U­ZSUWPYbIPN�[Z[X�a!�zfYâYa�fNT~a3ZSfNâYa�bI�zT1PNh?Z[X�a!fYmoZ[T1PNh_agZST~U \ m1PNij�/Z[UjPNb
Q&T1P0nAUjk&ackÛ^SRªZ[X&a�Ujh{fYVNUWb�V{Q�UWQ}acijUWb�acJ=fNb&k�Z[X&a��zfNâ/a�UWm¼Pln2a�T~ijfNUWkÛPNb�Z[X&a�m1�&Ton&agRºUWh_fNVYacF
à X&acb?f��zfNâYa�Ujm_k&agZSa \ ZSack?UWb�Z[X&aªk�U21}acT1acb \ aÛUjh_fNVNacm1J�U¨Z[m�Ujk&acbSZSU­Z�RLfNm�f��zfNâ/a)Ujm_âYa�Q/Z

X&Ujk&k&a�b_��X&Ujija�U¨Z�Ujm$m \ fNb�b&ack)^SR�X¯�&h_fNb&m~F$���ÀZSacT�m \ fNb&b�UWb&VYJ�Z[X&a��zfNâ/acm¼fNT~a(T1agn&acfNijackÛm~P�Z[X&f°Z
Z[X�agRªfYT~a�b&P�Z�h{UjmoZSfNâYa�b&i¨R�Z[fNT1VNagZSack_�zPNT�m1QAa \ ZST~PNm \ PNQ&U \ �zPNiWijPl��.0�&Q�fYb&k_m~P"Z[X�f�Z%Z[X&a�a;� \ Ujacb \ R
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PN��m \ fNb&b�acT~m�UjbÛZSfNVNVNUjb&VB�zfYâYacm�fYm��&� \ fNb&k�UWk&f°Z[acm \ fNb�^}a�h_PNb&U¨Z[PYT~ack�F���Pl��agn2a�T~J$iWUjâYa�fNiWi
\ fYb&k&Ujk&f�Z[a�m~JA�zfNâYa�m»fNT1a�Q�T~P \ acm1m~a�kIZ[X&T1PN�&VNX�Z[X&a¼fN�eZ[PNh_f�ZSack�ijUjVNXSZ \ �&Ton&a�©/Z1Z[acT��NQ&X&P°Z[PNh_agZST~U \
Z�RAQ&Ujb&V�fNijVNPNT1U­ZSX&h m1P�ZSX&f�Z_��a \ fYb�ZSacmoZBUj�!Z[X�agR�fNT1a)f \c\ ��T~f�ZSaci¨R;Z�RHQ}ack?fNm{�&��a�	�f`fN�ÀZ[a�T
f��zag�<Q&X&P�ZSPNh_agZ[T1U \ a�QAP \ X&m~Fª��X�a{��m~a_PN�GZ[X&a_�zfNâ/acm��zPNT(h_acfNm1�&T~Ujb&V�Z[X&a�m1�&Ton&agR?k&a�Z[a \ Z[UjPNb
a,� \ UWa�b \ RLUjm�k&UWm \ �&m1m~a�k�UWbÄW�¬NFj½NF ³°Fá��k�k&U­ZSUWPYb&fNi�Z[a \ X&b&U \ fNi�k�agZ[fYUWijm_PNb7Z[X&a�VNa�b&acT1f�Z[UjPNb�PN�
�zfNâ/acm$fNT~a(Q&T1acm1acbSZ[a�k7UWb)��Q�QAa�b&k&U¨¸`��F

��{qp ���/~4�����J���j�������M�ßü�����~4�J�d�����M�����

��X&a \ ijfNm~m1UW© \ f�Z[UjPNbªPN�H�&��a�UWm»k&ac©&b�ackª^SR®ZSX&acUjT"m1QAa \ ZST~PNm \ PNQ&U \ �za�f�Z[�&T1acm1F�	�b¦fNk&k&U¨Z[UjPNb&J}m~Q}a \ .
Z[T1PNm \ PNQSR�Q&T1PlnHUjk&a�m{f�Q�T~a \ UWm1a�T~ack�m~X&Uj�ÀZÛk&agZSacT~h_Ujb&f�ZSUWPNb�fNb�k&J¼UWb;f�b¯�&hI^Aa�T{PY� \ fNm~a�m~J$X&PNm�Z
VNfNijf�¸¯Rám~Q}a \ ZST~PNm \ PNQ�U \ .ÞZ�RAQAa�Ujb&�zPNT1h{f°Z[UjPNb&F��&Q}a \ ZST~PNm \ PNQ�U \ �zPNijijP0��.l�&Q;PN��ZSX&aª�&'(�&�/.l	~	(�&�e.
Q}acT~b�P0n�f®�&�&Ton&agR \ fYb&k&Ujk&f�Z[a�m!��fNm$�&b&k&a�ToZ[fYâYacb�^SR`f{b¯�&h�^}acT�PN�}ZSacijacm \ PNQ}acm~JCUWb \ ij�&k&Ujb&VIZ[X�a
��PY^&^SR¢.l��^Aa�T~i¨Rá²YFWKNhãf°Z�, \ '(PNb&fYiWkº��^�m~acT�n�f�Z[PNT�REJGZ[X&a{��m�Z[T1PNQ&XSRAm~U \ fNi»
�a�m~acfYT \ X���PNb�m~PNT�.
Z[Uj�&h ½NFj¤Nh#f°Z���Q�f \ X&a���PYUWbSZ¼��^&m1acTon�f�ZSPNToRNJYZ[X&a5à UWijiWUjfNh�.0��acT1m \ X&a�i2¬NFWKYh{JeZ[X&a+��UWi¨Z[b�acT*KNFj¬Nh
f�Z�ZSX&a�,7'(, ��^&m1acTon�f�ZSPNToRNJAZ[X�a��&�&^&fNT1��ONFjKNhËfYb&kv��a \ â;³�MYhËPNb�,BfN�&b&f#��acfYJ*fNb&k¦Z[X�a
�&��9��8³Y³�h±f�Z¼ZSX&a��&PN�/ZSXÛ���zT~U \ fNb���m�Z[T1PNb&PNh_U \ fNi=��^&m~a�Ton�f�ZSPNToRNF
��X&a \ ijfNm~m1UW© \ f�ZSUWPNbºPN���&�õm~Q}a \ Z[T~f�Ujm�QAa�T~�zPNT1h{a�k�^[R \ PNh_Q&fNT1UWb�V�ZSX&a_m~Q}a \ Z[T~fYi%k&f�Z[f�ZSP

b&PNT1h_fNi¼fNb&k«QAa \ �&ijUWfYT�m~��QAa�T~b&Pln�f�m1QAa \ Z[T1fNi%Z[ach_Q&ijf�ZSacm��zT1PNhËZSX&a_��PNT1â«PY������VNacbSZBagZBfNiWF
¡ KYMNMNKN£$fNb&k®ZSP�f¦Q��&^&ijU \ iWUj^&T~fYToR�PN�A��aciji­.lh{a�fNm~��T~ack�m1�&QAa�T~b&Pln�fªm~Q}a \ Z[T1f ¡ ,7f°Z[X&a�m~PNb�a�Z�fNijFWJ
KNMNMY¤
�*6+ijPNb&k&Ujb¤&±�5PNb&ToRAJ%KNMYMN¥N£~Fª��X�a{���@Z�RAQ&Ujb&V)UWbªZ[X�UWm+��PNT~â�Ujm�UWb`h_fNbSR \ fNm1acm�^&fNm1ack
PNb�nAUWm1�&fNi=Ujb&m~Q}a \ Z[UjPNbBPN�2Z[X�a(m~Q}a \ ZST~fNJ=^&�eZ���fNm$VN�&Ujk&a�kÛ^SR�fNQ�Q&i­RAUjb&V(Z[X&a \ T1PNm~m�. \ PNT~T1acijf�Z[UjPNb
Z[a \ X&b&U	�¯�&a¦PN�»�CPNb�ToRÄ&<'(flnAUWm ¡ ³°²N¥N²N£+Z[P�Z[X�a®m1QAa \ Z[T1�&h�fNb&kªZ[X&a(Z[a�h_Q&iWf°Z[a{iWUj^&T~fYToREFB��X&a
nAUWm1�&fNi&Ujb&m1QAa \ Z[UjPNb{T~a�iWUjacm%X&a�flnHUji¨R�PNb�Z[X&a \ X&fNT~f \ Z[a�T~UjmoZSU \ �&��	�f(�za�f�Z[�&T1acm%PN� �&U�fNb&k_��fN^&m1PNT~Qe.
Z[UjPNb&J¯��X&U \ XÛfNT1a��&m1�&fNiji­R7Q&T~PYh{Ujb&a�b[Z�f°Z�PNQ/ZSU \ fNi¢��fln2acijacb�V�Z[X&m$�zPNT=Z[X&Ujm+T~a�k&m~X�UW�ÀZ�T1fNb&VNa�F���X&a
�&'(�&�e.0	~	=�&��QAa�T~b&Pln�fI���&Ton&agR�k&a�©&b&a�m!K \ f�Z[a�VNPNT~Ujacm%PY�}����a¼	�f
�YZ[X�PNm~a*Z[X�f�Z¼fNT1a \ PNb&m1UWk�acT~a�k�ZSP
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^}a�Ujk&acbSZSUW©&a�kªm~a \ �&T1aci¨R7fNm!�&��a�	�fNJ fNb�k�Z[X�PNm~a�Z[X&f�Z�fNT1a \ PNb&m1UWk&a�T~a�kªQ&T~PN^�fN^&ija��&��a�	�fI^&fNm1ack
PNb;fNb�fNi­RAm1UWm�PN��ZSX&acUjT�m1QAa \ Z[T1fNF;��X&a�m~a�fNT~a®T~a��zacT~T1ack7Z[PBfNm�q�	�f
7BfNb&k q�	�f&rË7NJ"T~acm1QAa \ ZSU­n&aci¨REF
��X&a \ ijfNm1m~Uj© \ f�ZSUWPYb&m®fYm�q�	�f
7�fNb&k�q�	�f&rË7ãfNT1aªm~PNh_a���X&f�ZÛm~�&^¢dga \ ZSU­n&acJ�^��/Z)fNT~aªVY�&UWk�ack«^[R
moZSf�Z[UjmoZSU \ m�PY� ZSX&a \ T~PYm~mo. \ PNT1T~a�iWf�ZSUWPYbÛfNb�fNi­RAm1UWm1F
��X&aBT1ack&m1X&Uj�ÀZ7k&a�Z[a�T~h_UWb�f�Z[UjPNbáUjm{^&fNm~a�káPNb«VNfNijf�¸¯R��zacf°Z[�&T1acm(��X&acbºZSX&agR�fYT~a�Q&T~a�m~a�b[Zµ�

P�ZSX&acT���UWm1a®�&�8�za�f�Z[��T~acm�fNT1a��&m~a�k&F�	�b`m1PNh_a \ fNm~a�m~J!Q&fNT�Z[U \ �&ijfNT~i¨R�f�Z{ijPl��T1ack&m1X&UW�ÀZSJ�f)X�UWVNXe.
�¯�&fNijU­Z�Rám~Q}a \ Z[T1�&h�PN�5Z[X&a¦���±X&PNm�Z�VNfNijf�¸¯R?UWmIfln�fYUWijfN^&ija¦�zT~PYh�ZSX&a���'(�&�/.0	(m1QAa \ ZST~PNm \ PNQ&U \
m~��Ton2a�REFË��PNh_Q&fNT~Ujm~PYb���U¨Z[X�Z[X&PNm1a�m~Q}a \ ZST~f?UWb&k�U \ f�Z[a¦Z[X�f�ZºPN�&Tª�zPNijiWPl��.l�&QLm1QAa \ ZST~PNm \ PNQ&U \
T~a�k&m~X�UW�ÀZSmIfNT1a_k&agZSacT~h_Ujb&ack)Z[P)fNb�f \c\ �&T~f \ R«PN�+ì:MEÃjMYMNMN¤���X&acbºVNfNijf�¸¯R��zacf°Z[�&T1acm�fNT~a_�&m1ack
fNb&kºì<MEÃ|MNMN¤���X&a�b��&�ß�zacf�ZS�&T~a�mIfYT~a_�&m~a�k&FB� �&T�Z[X&a�T�k&agZSfNUWijm�PN�5ZSX&a®��'(�&�/.0	1	����&QAa�T~b&Pln�f
�&�&T�n2a�R«m~Q}a \ ZST~PNm \ PNQ�U \ fNb&fNi¨RAm~Ujm~JG��U­ZSX�fNQ&Q&ijU \ f�Z[UjPNbªZ[P�ZSX&a_©&T~m�Z~.ÞR&acfNT�k&f°Z[fNJ%fNT1a�Q&T~a�m~a�b[ZSack
Ujb�zGX&a�b&V_agZIfNijF ¡ KNMYMNON£~F

�|{�s �#�M����¥ o¤}��������ª~4�
�J�

�5PáPN^/ZSfNUjbLh_PNT1aºQ&T1a \ UWm1a��&�-Q&X&P�ZSPNh_agZ[T�R�Z[X&fYb«Z[X�aºPNbe.0h_PN�&bSZ[fYUWbLk&U21}acT1acb \ a�Ujh_fNVNUjb&V
Q&UjQAa�iWUjb&aIQ&T~PlnAUWk�acm~J}��aIT~ag.lQ&T~P \ a�m~m�Z[X&a�UWh_fNVYUWb&V®k&f�ZSf��zPNT¼fNiji=m~Q}a \ ZST~PNm \ PNQ�U \ fNiWi¨R \ PNb&©&T1h_ack
fNb&kIP�Z[X�acT5UWbSZ[a�T~a�moZ[Ujb&V(�&� \ fYb&k&Ujk&f�Z[a�m}ZSX&T~PN��VNX�f�©&b&fNi¯Q&X&P°Z[PNh_agZSToR®Q&UjQAa�iWUjb&a ¡ ��PYi­Zµ�ch_fNb�a�Z
fNijFWJ5KNMNMYON£~F(	�b®ZSX&Ujm�q�m \ acb&a�.0h_P¢k&acijUWb�VªQ&X&P�ZSPNh_agZ[T�Rt7 ¡ �&,B�!£�Q&UWQ}acijUjb&acJ Z[X&aIm~�&Q}acT1b&Pln�fªfYb&k
Z[X�a�X&PNm�Z{VNfNijf�¸¯R ¡ Z[X&a yet0r=N5r £�fNT~a�h_P¢k&acijack�T1acm~Q}a \ Z[U¨n2a�i­R«fNm�f�Z[Ujh{a�.Þn�fNT�RHUjb&VªQ}PNUjb[Z1.0m1PN�&T \ a
fNb&kªf�^&f \ â¯VNT~PY�&b&k�Z[X&f°Z�UWm \ PNb&m�Z[fNbSZ�Ujb�Z[Ujh_acJ3^}P�ZSX \ PNbSn2PYi­n&ack���U­ZSXªf�Z[Ujh{a�.Þn�fNT�RHUjb&V����&�*F
��X&UjmIh_P¢k&aci%Ujm \ PNb�moZ[T1fNUjb&ack`^SR�dgPNUWbSZSi­R�©eZ~Z[Ujb&V�fNiji%fln�fYUWijfN^&ija_UWh_fNVNa�m�f�Z(Z[X&a_�&�õQ}PNm~U¨Z[UjPNb&J
Ujb \ ij�&k&Ujb&V`UWh_fNVNa�m���a�iWi�^}ac�zPYT~a¦fNb�k«fY�ÀZ[acT$Z[X&aª�&��a�¸AQ&iWPYm~UjPNb&F��&Ujb \ a�ZSX&acT1aªUWm�b�P`m1Q&f�ZSUWfNi
T~a�m~fNh_Q&ijUjb&V�PNT \ PNbSn2PNij�/ZSUWPNbÛPN�2Z[X&a�Ujh{fYVNacm*Z[X�f�Z¼��PN��iWk \ PNT1T~a�iWf�ZSa�b&acUjVNX¯^APYT~Ujb&V®Q�U­¸Aacijm~J2Z[X�a
acT1T~PNT�PNb;Z[X�a`Ç��/¸ \ fNb�^}a`T1PN^&�&m�Z[i¨R#k&agZSacT~h_Ujb&ack�F���X&a`�&,7��Q&UjQ}acijUWb&a`PN�ÀZSacb�Q&T~PlnAUWk�acm
Q&X&P°Z[PNh_agZST~U \ h{a�fNm~��T~ach_a�b[ZSm�f�Z{fYk&k&U¨Z[UjPNb&fNi*a�QAP \ X&m \ PNh_Q&fYT~ackªZ[P�ZSX&a�m~�&T�n2a�RáPYQAa�T~f�ZSUWPNb�m
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Q&UjQAa�iWUjb&a�F���X&aª©&b&fYi+fNb&fNi¨RAm~Ujm_PN�¼�&�<ijUWVNXSZ \ �&Ton&acm{k&UWm \ �&m1m~a�káUjb�ZSX&Ujm�Q&fNQ}acT�Ujm�^&fNm~a�k�PNb
�&,7����UWb�Q&fYToZ[U \ ��iWfNT1J"Z[X&aBm~acija \ Z[UjPNb \ �eZ[m¦k&a�m \ T~Uj^Aa�k�Ujb Wc¬NFjK�fNT1aBh_fNk&aB�&m~Ujb&VÛZSX&a7�&,7�
Q&UjQAa�iWUjb&a�F
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�*UjVN�&T1a�KNFj½N¿��!RAQ}P�Z[X�agZ[U \ fYiHk&UjmoZST~Uj^&�/Z[UjPNb&m�PY�GfNbªPN^&m1acTon�fN^�iWa��zPYT"m~UjVNb&fYi ¡ k�fNm~X&a�k&£�fNb&k�^&f \ âS.
VNT1PN�&b&k ¡ m~PNijUjk&£~F+��X�a+QAa�fNâ�PN�YZ[X�a"m~UjVNb&fYi�P \c\ ��T~m*f�Z+M
�&X&Pl��agn&acT~JNZSX&aCn�fNmoZSi­R®VNT1acf�ZSacT*b¯�&hI^Aa�T
PN�G^&f \ â¢VYT~PN�&b�k)a�n2a�b[ZSm¼mo��fNh_Q&m�Z[X&a�m~UjVNb&fNijF*à X&UWija�U¨Z�UjmCZ[T1�&a»Z[X�f�Z(fNbªPY^�dga \ Z+��U­ZSXªf�n�fNiW��a
PN�&Z[X�UWm�PN^�m~acT�n�fN^&ija(PN�=M�UWm�h_PNT1a(iWUjâYa�i­R¦ZSP�^Aa(f�^�f \ â¯VNT~PN��b&k�agn2a�bSZ[J&Z[X&Ujm�Ujm \ ijacfNT1i­R7b&P�Z�Z[X�a
^}acX&flnAUWPYT$��aI��fYb[Z¦�zT~PNhãPY�&T \ iWfYm~m~Uj©&a�T~J�fNm¼��a®fNT~a(Z[T�RHUjb&V®ZSPBUjm~PNijf�ZSa�Z[X�a�T~a�iWf°Z[U¨n2aci¨RáT~fNT1a
m~UjVNb&fYi!a�n2a�b[ZSm ¡ UjFjacFv8�: a�QAP \ X&m1£~F���X&a®^AP�Z1Z[PNh�Q&fNb&a�i»m1X&Pl��m$Z[X�a�a,1}a \ Z¦PY�+T~a \ fNm�Z[Ujb&V®Z[X�a
Q&T1PN^&ijach��zT~PNh�PNb&a{PN�+T~a�iWf°Z[U¨n2a�Q�T~PN^&fY^&UWijU¨Z[Ujacm$ZSPBPNb�a®PN�»Pln2acT1k&acb�m~U¨Z[Ujacm~Fº��X&a�Q}acfYâ�PN�CZ[X�a
m~UjVNb&fYi ¡ k&fNm1X&ack�£�Ujm¼b&Pl�8moZST~PNb�VNi­R�UWb \ PNb&m1UWm�Z[acbSZ���U­ZSXÛ^&f \ â¢VYT~PN�&b�k&F
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��X&a{PN^&m1acTonAUjb&V7m�Z[T~f°Z[acVYUWa�mIfNb�k��&�ßm~a�fNT \ XºQ&T~PNVYT~fNh�k�acm \ T~Uj^Aa�k;UWb�WcKÛT~acm1�&i¨Z[ack�UWb`f_n&acT�R
m~� \c\ a�m~m1�z�&i \ fNh_Q&fNUjVNb«�zPNT�k&Ujm \ Pln&acT~Ujb&Vº�&��a�F�'(��T~Ujb&V�U­ZSm�½º½�.lh_PNbSZ[X�PN^&m1acTonAUjb&V`m~acfYm~PNb&m1J
Z[X�a(�&'(�&�/.l	~	!�&�&Q}acT~b�P0n�f_�&�&T�n2a�R`k&UWm \ Pln2a�T~a�k�§>¤NMNM�m1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R \ PNb&©�T~h_ack)�&��a�	�fNF
��X&Ujm»Ujb \ iW�&k�acm+¬N²YO�����a%��U­ZSX�f�m~Q}a \ ZST~PNm \ PNQ�U \ q�	�f
7�k&acm1UWVNb�f�Z[UjPNb�fYb&k®¤2³¼�&��a���U¨Z[X{fnq�	�f&rË7
k&a�m~UjVNb&f�ZSUWPNb ¡ m1acaVWcKNFj¬N£~F�	�Z�Ujm¼QAPYm~m~Uj^&ija¼ZSX&f�Z�Ujh_Q&T~Pln2a�kBm1QAa \ Z[T1PNm \ PNQ&U \ fYb&fNi¨RHm1UWm%Z[a \ X&b&U	�¯�&acm
h_flR \ X�fNb&VNa�Z[X&aÛm~Q}a \ Z[T~PYm \ PYQ&U \ k&acm1UWVNb�f�Z[UjPNbáUjbáfº�zag� \ fNm~a�m~F4� \ PN�&bSZ7PN��â¯b&Pl��b��&��a
	�fªUjm�k&U	� \ �&i¨Z�ZSP¦Q&T1a \ Ujm~a�i­R«k�agZ[a�T~h_Ujb&acJ%^&�eZ_UWb�m~Q}a \ ZSUWPYbºPN�HZSX&a�k&f�ZSfN^&fNm1a�PN���&��a�Q&�&^&ijU \ i¨R
fNb&b�PN�&b \ ack�Z[X&T1PN�&VNX�Z[X&a(	�bSZSacT~b�f�Z[UjPNb&fNiG��moZST~PNb&PYh{U \ fYiG��b&UjPNb ¡ 	�����£ \ UWT \ �&ijfNT1m Ò m~�&VNVYacmoZSm
Z[X�f�Z�Z[X&UjmIh_flR�^}a®fYm�hI� \ X�fNm�§�³�¤�´LKNMNµ�PN�"fNiji%�&��a®	�f)k&Ujm \ Pln&acT~a�k�m~Ujb \ a�³�ONOY¤NF���X&a
�&'(�&�e.0	~	!�&�&Q}acT1b&Pln�f®�&��Ton2a�RºfNiWm1P®k�UWm \ Pln2a�T~ack;³�O�Z�RHQ}a�	�^�� \ fNb&k)ë ³»Z�RAQAa�	~	!�&��acF
	�báfNk�k&U­ZSUWPYb`Z[P`m~Q}a \ Z[T1PNm \ PNQ&U \ fNiji­RLUjk&acbSZSUW©&a�k��&��aÛ	�fNJ�Z[X&a)�&'(�&�e.0	~	I�&�&Q}acT1b&Pln�fº�&�&T�.

n2a�R?X&fNm�UWk�acbSZ[Uj©&ack�fNb&k`h{a�fNm~��T~ack�iWUjVNXSZ \ �&T�n2acm��zPNT(m~a�n2acT1fNi!X¢��b&k&T~a�k��&� \ fYb&k&Ujk&f�Z[a�mI�zPYT
��X&U \ Xºfªm1QAa \ ZST~PNm \ PNQ&U \_\ PNb�©&T~h_f�ZSUWPNb�PN�3Z�RAQ}a���fNm(b�P�Z_Q}PNm~m1UW^&ijacF®��X&Ujm�m1QAa \ ZST~PNm \ PNQ&U \ UWbe.
\ PYh{Q�iWa�Z[acb�acm~m�UWm�Q&T~Ujh_fNT~Uji¨Rák��&a�ZSPÛijUjh{U¨Z[a�k�m1QAa \ Z[T1PNm \ PNQ&U \ T~a�m~PN��T \ a�m~J+^��/Z¦Ujb`m~PNh_a \ fNm~a�m
m~Q}a \ Z[T1f$��acT~a$PN^/ZSfNUjb&ack�Z[X&f�Z���acT1a�Ujb&k&agZSacT1h{Ujb&f�ZSa��zPNT%����Z�RAQ&Ujb&V�k��&a�ZSPIJ a�F2VNF2iWPl�4m1UWVYb&fNi¨.
Z[P°.0b&PNUjm~a�PNb;Z[X�a`PY^&m~a�Ton�f�Z[UjPNb&Fö�5P?Ujh_Q&T~Pln2a�Z[X&a��/ZSUWijU¨Z�R PN�¼ZSX&acm1aºPY^�dga \ Z[mB�zPYTª�&��T~f�ZSa
k&a�Z[acT1h_UWb&f°Z[UjPNb&m~JA�zPNT%Ujb[n&acm�Z[UjVNf�Z[UjPNb¦PY�¢Z[X�a�k&a�h_PNVNT~fYQ&X&U \ m!PN�HfNm�Z[T1PNQ&XSRAm~U \ fNiEZ[T1fNb&m~UjacbSZSm~JHfYb&k
�zPNT*Q}PNm1m~Uj^&iWa¼�&m1a¼UWb��z�/ZS�&T~a \ PNm~h_PNijPNVNU \ fYi&fNb&fNi¨RAm~Ujm~J}a,1}PNToZSm%fNT~a"�&b&k&a�To��f0R�ZSP(Q&T~a \ Ujm~a�i­R)h_acf°.
m~��T~a�X�PNmoZ®VNfNijf�¸¯R«T~a�k&m~X�UW�ÀZSm~F���Z�Q&T~a�m~acbSZ�ZSX&a{�&'(�&�/.l	~	����&QAa�T~b&Pln�fB���&Ton&agR?X&fNm�PN^/ZSfNUWb�ack
§>KNMNM_X&PYmoZIVNfNijf�¸¯R�T~a�k&m~X�UW�ÀZSm��zPNT�ZSX&acm1aIQ�X&P�Z[PYh{a�Z[T1U \ �&� \ fYb&k&Ujk&f�Z[a�m~F
��X&a��&'(���/.0	1	+�&�&Q}acT1b&Pln�f��&�&Ton&agR��&�·k�UWm \ Pln2a�T~Ujacm"��acT~a�T~PN�/ZSUWb�aci¨R�fYb&b&PN�&b \ ack�nAUjfIZ[X�a

	���� \ UjT \ �&iWfYT~m$fNb&k�Z[X&a���acbSZST~fNiG6+��T~acfY�Û�zPNT���moZST~PNb&PYh{U \ fYi5�5acijacVYT~fNh_m ¡ ��6+����£

ÒîíDï,ðñðÂò�ó ôîô�¡�¡�¡�í ��ø < í ï < ö£¢ < öBú�í üMúË÷Ëô�� < ÷Ëô¤�A�¢ÿñðñÿñô�¥Ë÷Ëò?üMöBûËù'¢ < ü,í ïµð��	�
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¡ ��k&acijh_fNb/.l, \ ��fNT�Z[XSR�agZ»fNijFWJ¯KNMNMY¤
�N6+fNT1acbSZ[Ujb&a»agZ»fNijFWJ¯KNMNMY¤�dgJWa�JWfYJW^&J \ Jjk&JjUWJj�zJjVNJWXj�¢6"fNm~m1agZ~Z"agZ"fNijFWJ
KNMNMYë�RAJWfNJj^&J \ Jjk&JjacJj�zJWVNJjX&JjUWJ¨dgJjâ¢JjijJWh_Jjb&JWPYJWQ&J	�¯JWT1JWm1J­ZSJW��J­nAJ¨��J­¸AJ�KNMNMN¥YQ&JWPYJWfNJj^&J \ Jjk&JjacJj�zJWVNJjX&JjUWJ¨dgJjâ¢JjijJWh_Jjb&£~F
��X&a�m~Q}a \ Z[T1PNm \ PNQ&U \ fNiji­R \ PNb&©&T1h_ack��&��a�	�fª�zT1PNh¾Z[X&a���'(�&�/.0	1	��&�&Q}acT1b&Pln�f��&��Ton2a�R�fNT1a

ijUWm�Z[ack�Ujb��5fN^&ija�6+FjKNF���b�Ujh_fNVNaIVNfNijiWa�ToR�PN�%¬NON¬ \ PNb&©&T1h_ack��&��a�	�fI��U¨Z[X�k&a�m~UjVNb&f�ZSUWPNb�m(^[R
Z[X�a�	����4Ujm¼m~X&Pl��bBUjb)�*UWVY�&T~a�½NFÞ³�F
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�*UjVN�&T1a�½NF ³°¿�¬NON¬;�&Q}a \ Z[T~PYm \ PYQ&U \ fNiji­R \ PYb&©&T~h_a�kL�&'(��������a�	�f��zT~PNh KNMNMN¤�.ªKNMNMN¥NJ���U¨Z[X
k&a�m~UjVNb&f�ZSUWPNb)^SRªZ[X&a�	�bSZ[a�T~b&f°Z[UjPNb&fNiG��moZ[T1PNb&PNh_U \ fNiG��b&UjPNb ¡ 	�����£1F
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	�bIZSX&UWm"��X&fNQ/ZSacT"	H��UjijiHk&Ujm \ �&m~m�h_acfYm~�&T1ach_acbSZ�PN��ZSX&a�ijPl��.0T~a�k&m~X�UW�ÀZ+Z�RAQ}a�	�f����>T~f�ZSacJ}^&fNm1ack
PNb«f�X&UjVNX&i¨R�Q&�&T1aÛm1fNh_Q&ijaÛPN���&��a)	�f)��U¨Z[X?f���aciji$k&agZSacT~h_Ujb&ackám~acija \ Z[UjPNb��z�&b \ Z[UjPNb&FÅ��Z
ijP0�ËT1ack&m1X&UW�ÀZSm ¡¹Á ì�MEÃ¹³�£1J+�&�<	�f�T1f�Z[a®h{a�fNm~��T~ach_a�b[ZSm ¡ ��fNQ&Q}acijiWfYT~P7a�Z�fNijFWJ�³�²N²N²
�!��fYT~k&Ujb
agZºfNijFjJ�KYMNMNM
��,BfNk&V���U \ â�agZºfNijFWJ�KNMNMY½
��6+ijfNb \ agZ�fNijFWJ(KYMNMN¬N£ªX&fln&a�m~�j1Aa�T~ackL�zT~PNh m~h_fNiji
m~fYh{Q�iWa�m1U2��acm(fNb&k�fYiWm1P¦�zT~PNhömoRAm�Z[ach_f�ZSU \ a�T~T1PNT~m�fYm~m~P \ Ujf�ZSack¦��U­ZSX�X&agZSacT1PNVNacb�acPN�&m(m1fNh_Q&ijacm
¡ ��fYQ&QAa�iWijfNT1Pºa�ZBfYiWFjJ�³�²N²Y²N£�fNb&k7��U¨Z[Xám1acija \ Z[UjPNbá^&UjfNm1acm{k&�&a�Z[P¦Z[X�a�ZSfNT~VYagZ[Ujb&V�PN��â¢b�P0��b�J
T~a�iWf°Z[U¨n2aci¨R)ij�&h_UWb&PY�&m�VNfNijf�¸AUWa�m ¡ ��fNT1k&Ujb®a�Z$fNiWFjJ&KNMYMNM
�&6+ijfNb \ a�Z�fNiWFjJ&KNMYMN¬N£~F»��X&a¼iWPl��.lT~ack�m~X&Uj�ÀZ
h_acfNm1�&T~a�h_acbSZ;PN��,7fYk&V���U \ â�agZºfNijF ¡ KNMYMN½N£~J�^&fNm1ack�PNb��&��a�k&Ujm \ Pln2acT1ack>�zPYToZ[��U­ZSPN�&m~i¨R4Ujb
�&'(�&�_VNfYiWf�¸¯R�m~Q}a \ Z[T~fYJ}Ujm%f
1}a \ Z[ack_^SR�k&U	1}acT~a�bSZ$moRAmoZSach_f�Z[U \ �&b \ a�ToZSfNUWbSZSUWa�m=ZSX&fNb�Z[T1fNk&U¨Z[UjPNb&fNi
Q&X&P°Z[PNh_agZST~U \ m~a�fNT \ X&a�m~J}acFjVNFjJ2k&�&a�Z[P"ZSX&a+©&b�U­ZSa�fNQAa�ToZS�&T~a�PN�NZSX&a��&'(�&��m1QAa \ Z[T1PNm \ PNQ&U \ ©&^Aa�T~m1F
à X&UjiWa»ZSX&a���'(�&�/.0	1	*�&�&Q}acT1b&Pln�f��&�&T�n2agR®��fYm \ fYT~T~Ujack�PN�/Z(Pln&acT5ZSX&T~a�a!ZSX&T~a�ag.0h_PNbSZSXªm~acf°.

m~PYb&m~J»k&�&T~Ujb&VÛ�&acQ/ZSF­.l��PlnAF�KNMNMN¤°.0¥NJ3Z[X�a®T1acm~��i­ZSm�Q&T~a�m~a�b[ZSack;Ujb)ZSX&UWm���X&fNQeZ[acTIfNT~a_^&fYm~ack�PNb
Z[X�a®� fNiji%KNMNMN¤�m1acfNm1PNb&J"fYmIQ&T1acm1acbSZ[a�k;UWbº'(UWijk&flR�agZ�fNijF ¡ KNMNMYON£~F)��X&a{�&'(�&�/.l	~	����&QAa�T~b&Pln�f
�&�&T�n2a�R7h_acfYm~�&T1acm"ijUjVNXSZ \ �&Ton&acm+�zPNT��&��a�	�f¼Z[P�T~a�k&m~X&Uj�ÀZ Á 
 MEÃ|¬NJE��U­ZSX�f�h{a�k&UjfNb¦T~a�k&m~X�UW�ÀZ�PN�
¨¹Á&© ÊÅMNÃjKNK_�zPNT"m~Q}a \ ZST~PNm \ PNQ�U \ fNiWi¨R \ PNb�©&T~h_ack)�&��a�	�fYF���Pl��a�n2a�T~J5UWb�Z[X�UWm¼fNb&fYi­RAm~Ujm*��a�ijUWh_U¨Z
Z[X�a�fNb&fNi¨RAm~Ujm"Z[PªijP0�±T~a�k&m~X�UW�ÀZSJ Á�Æ MEÃ¹³�KNJ*m1UWb \ a�Z[X&a���'(�&�/.0	1	¼�&�&Q}acT~b�P0n�f��&�&T�n2a�R�m~Q}a \ Z[T~P°.
m \ PNQ&U \ �zPNijiWPl��.l�&Q7Ujm�acm1m~a�b[ZSUWfYiWi¨R \ PNh_Q&iWa�Z[a�Pln&acT!ZSX&Ujm�T~a�k&m~X&Uj�ÀZ�T1fNb&VNa�JCfYb&k®Z[X�a��&b \ acT�Z[fNUjbSZ�R
k&�&a�ZSPºm1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨RÅ��b&PN^&m1acTon&ack ¡ fNb&k«�&bSZ�RAQAa�k&£®����a�UWm(Z[X�acT~a��zPNT~a�b&a�VNijUWVNUj^&ijacF�	�b
Q&T1acm~a�bSZ[Ujb&V7f��&�õ	�fÛT1f�Z[a_h_acfYm~�&T1ach_acbSZ[J"PNb&a_h��&m�Z¦k�a \ Ujk&a(��X&agZSX&acT�Z[P)Ujb \ ij�&k&a{QAa \ �&ijUjfNT
�&��a�	�fNJ�UjFjacFjJ�agn&acbSZ[m+ZSX&f�Z�fYT~a�Q�X&P�Z[PYh{a�Z[T1U \ fNiWi¨R;fYb&k��NPNT�m~Q}a \ Z[T~PYm \ PYQ&U \ fNiji­R��&b¯�&m~�&fYiWJ%m1UWb \ a
U¨Z¦UjmIb�P�Z \ ijacfNT�Z[X&f°ZIZSX&agR?fNT1a{h_a�h�^}acT~m�PN�5ZSX&a®m1fNh_a�Q}PNQ&�&ijf�ZSUWPNb`fNm�Z[X&a�q�b&PYT~h_fNi	7Û�&��a
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	�fNF«� PNT~h_acT1i­RNJ*Z[X&aªQ}a \ �&iWUjfNT�k&a�m~UjVNb&f�ZSUWPYb«Ujb \ iW�&k�ack«agn2a�bSZ[m{m~� \ X«fNm�³�²Y² ³��õfNb&kL³�²N²2³�^&VNJ
��X&U \ XLfYT~a�X&UjVNX&i¨R4Pln2a�T~ij�&h_UWb&PY�&mÛfYb&k��&b&k&a�T~ij�&h_UWb&PY�&mÛa�n2a�b[ZSm~J�T1acm1QAa \ Z[U¨n2a�i­RNFË��Pl��a�n2acT1J
m~Ujb \ a$Z[X�acm~a��&��aIfNQ�QAa�fNT*Z[P_�zPNijiWPl�>ZSX&a�moZ[fYb&k&fNT1kBQ}acfNâS.0ij�&h_Ujb&PNm~U¨Z�Rt�Nk&a \ ijUWb&a�.0T1f�Z[a�T1acijf�Z[UjPNb&J
Z[X�agR�fNT1a(b&Pl�8VNa�b&acT1fNiji­R \ PNb&m1UWk&a�T~a�kBag¸¯ZST~ach_a�h_ach�^}acT1m�PY� ZSX&a(b&PNT1h{fYiG�&�@	�f_QAPNQ��&iWf°Z[UjPNb
¡ ���&VNa�b[ZIa�Z�fYiWFjJ!³�²N²N¤Y£~F+�+Z[X�acT¼agn&acbSZ[m1JCm1� \ XBfNm¼KNMYMNKNU \ ¡ ��fYh��/R�a�ZIfNiWFjJGKNMNMY½N£+fNb&k)KNMNMYK \ ¸
¡ 9=U agZ�fNijFWJ}KNMNMN½Y£~J ag¸AX&Uj^&U¨Z�h_PNT~a�Q&T~PNb�PN�&b \ ack¦Q}a \ �&iWUjfNT1U­ZSUWa�m+fNb&k¦k�P�b&P�Z�©/Z"ZSX&a�ij�&h_Ujb&PNm~U¨Z�R¯.
k&a \ ijUWb&a�T~acijf�ZSUWPNb�F+��X&a�©�T~moZ�m~a�fNm~PNb�PN�¢ZSX&a��&'(���/.0	1	��&�&Q}acT1b&Pln�f��&�&T�n2agRBUjb \ ij�&k&a�k�Z���PIm~� \ X
Z[T1�&i¨R)QAa \ �&ijUWfYT»a�n2acbSZSm+f�Z�iWPl� T1ack&m1X&UW�ÀZSJAKYMNMN¤NX&â ¡ ��X&UjiWijUWQ�m"agZ�fNijFWJ KNMYMN¥N£%fNb&k®KNMNMN¤YV d ¡ ��T~UjagZSP
agZ¦fNijFWJ�KNMNMY¥
����ijk&acT1UWb&V�a�Z¦fYiWFjJ»KYMNMNëN£1F`��i­ZSX&PN�&VYXÛZ[X&a�m~a®QAa \ �&ijUWfYT�agn&acbSZ[m�h_flR?fNT~Ujm~a®�zT~PNh
Z[X�a(m~fNh_a(agn&PNij�/Z[UjPNb&fNT�R�Q&f�ZSXªfNm�b&PNT1h_fNiH�&��a(	�fNJ¢��X�U \ X���PY�&iWk)fNT1VN�&a��zPNT"UWb \ iW��k&UWb�V(ZSX&ach
Ujb7f¦�&�¾	�f�T~f�ZSa�h_acfNm1�&T~a�h_acbSZ[J3��a�X&fln2a \ X&PYm~acb�ZSP¦Ujb \ ij�&k&a�PNb�i­R��&��a¼��U­ZSX�iWUjVNXSZ \ �&Ton&acm
Z[X�f�Z®PN^Aa�R�Z[X&a_m�Z[fNb&k�fNT~kº^&T~UjVNXSZ[b&a�m~m�.0k&a \ ijUWb&aªT1acijf�Z[UjPNb&F),7PNT1a®m1QAa \ Uj© \ fYiWi¨REJC��a{UWb \ iW��k&a�Ujb
PN�&T�T~f�ZSa�h_acfNm1�&T~a�h_acbSZ®m~fNh_Q&ija�PNb&i¨R��&��a���U¨Z[X�ijUjVNXSZ \ �&T�n2a�m"Z[X&f�Z�fNT~a¼��a�iWi*k�acm \ T~Uj^Aa�k�^[R
Z[X�a$,B95����KNâ¯KI�&��	�f�ijUWVNXSZ \ ��Ton2a$h_P�k�aci ¡ 
$Ujacm~m!agZ$fYiWFjJ5³�²N²Në?��DEX&f�agZ$fNijFjJ2KNMNMN¥N£1J2m~a�a`W�¬NFWKYF ³�F

$acVNfNT1k&ijacm~m�PN�3ZSX&a�Q&XSRAm~U \ fNi%fNT1VN�&h_acbSZSm�m1�&T~T1PN�&b&k�UWb&V�Q}a \ �&iWUjfNT(a�n2acbSZSm~JG��a_ag¸ \ iW�&k�a(ZSX&ach
�zT~PYh�ZSX&Ujm�fNb&fYi­RAm~Ujm�Q&T1UWh_fNT1UWi¨Rá^Aa \ fN�&m1aI��a¦k&PBb�P�Z�R&agZ�X&fln&a¦fBT1PN^&�&m�Z�k&agZSacT1h{Ujb&f�ZSUWPYb�PN�
PN�&T�a;� \ Ujacb \ R��zPYT�k&agZSa \ ZSUWb�V�Z[X�ach_F
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��X&a��&�·	�f¦m~fNh_Q&ija��zPNT»ZSX&a�T1f�Z[a�h_a�fNm~�&T1ach_acbSZ®h���moZ{Ujb \ ij�&k&a�fNiji�����a�	�fªUjb�Z[X&a�T~ack�m~X&Uj�ÀZ
T~fYb&VNa�PN�5UWbSZ[a�T~a�moZ[J=b&P°Z$dg��moZ¼Z[X&PYm~a��zPNT���X&U \ X®��a�X�f0n&a�f \ PYb&©&T~h_Ujb&V{m~Q}a \ ZST~�&h_F���i¨Z[X&PN��VNX
Z[X�a%�&'(�&�/.l	~	}�&�&Q}acT~b�P0n�f¼�&�&T�n2a�R{X&fNmGX&UjVNX�a,� \ Ujacb \ R{�zPNTGk&Ujm \ Pln2acT1UWb�V�fNb&k�m1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R
\ PYb&©&T~h_Ujb&V�iWPl��.lT~ack�m~X&Uj�ÀZ{�&��a�	�f ¡ Wc¬NFjKNFÞ³�£~J ��a \ fNb�Z[fYâYa�fNk/n�fNbSZSfNVNa�PN�%PY�&T�T~PYiWijUWb�Vªm~acfYT \ X
k&f�ZSf"Z[P \ fNT~T�RªPN�eZ�fNb�a�¸¢ZSacb&m1U­n&a�Q}PNm�Z~.0m1acfNm1PNb_X¯�&bSZ$�zPNT��&��a�	�f"Z[X&f°Z�h_flRªX&fln2a�^}aca�b_h{Ujm~m1ack
^SR¦Z[X�a�m1acfNT \ XBQ&UjQ}acijUWb&a�k&�&T1UWb�V�ZSX&a�m~�&T�n2agRºm1acfNm1PNb ¡ Wc¬NFjKNFjKN£~F
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	�b`U­ZSm�©�T~moZ�m~a�fNm~PYb ¡ �}fYiWi*KYMNMN¤N£1JGZSX&a_�&'(�&�/.l	~	$�&�&Q}acT1b&Pln�f)�&�&T�n2a�Rák�UWm \ Pln2a�T~ack�³°½NM�agn2a�bSZ[m
��U¨Z[X�m1a \ �&T~a$m~Q}a \ Z[T~PYm \ PYQ&U \ UWk�acbSZ[Uj© \ f°Z[UjPNb&m"fYm!����a¼	�f Ò fNb�k7³�ë�a�n2acbSZSm5Z[X�f�Z�fNT~a \ PYb&m~Ujk&acT1ack
Q&T1PN^&fN^&ija��&��a�	�f�^&fNm1ack?PNb7Z[X&a�UWT_m~Q}a \ Z[T1fNF��}PYT��&�¶	�f`a�n2a�b[ZSm�m1f�Z[Ujm~�ÀRAUjb&V�ZSX&a�m~a�iWa \ Z[UjPNb
\ T1U­ZSacT1UWf�^}acijPl��J%ZSX&aªm~Q}a \ Z[T1PNm \ PNQ&U \ �zPYiWijPl��.0�&Q;Ujm�acm1m~a�b[ZSUWfYiWi¨R \ PNh_Q&ijagZSaª�zPNT�T1ack&m1X&Uj�ÀZ[m ÁºÆ

MEÃ¹³�KNJ%m1P���a{X&fln2a \ X&PNm1acb)ZSP��zP \ �&m(PNb¦Z[X&Ujm�T~a�k&m~X&Uj�ÀZ®T~fNb�VNa_�zPNT»Z[X�UWm�h_acfNm1�&T~a�h_acbSZªPN�GZ[X�a
�&�:T~f�ZSacF`�}PYT Á7Æ MEÃ¹³�KNJ5ZSX&a�m1fNh_Q&ija \ PNbSZSfNUWb�m�KN¥7m1QAa \ ZST~PNm \ PNQ&U \ fYiWi¨R \ PNb&©&T1h{a�k;�&��a®	�f
fNb&k)K_m~Q}a \ Z[T~PYm \ PYQ&U \ fNiji­RºQ&T1PN^&fN^&ija��&��a�	�f{^Aa��zPNT~a(h_fNâ¯Ujb&V{m~acija \ Z[UjPNb \ �/Z[m1F
� PNT*Z[X&a�h_acfNm1�&T~a�h{a�bSZ_PN�}ZSX&a��&�#	�f®T~f�ZSacJ&��aIUjh_QAPNm1a�f{b¯�&h�^}acT�PN��m1acija \ ZSUWPYb \ T~U¨Z[a�T~Ujf

PNbÛZSX&a¦�&�±Q&X&P�ZSPNh_agZ[T1U \ k&f�Z[fYJC��U­ZSXBZ[X&a�fNUWh-PN��Q&T1P�k�� \ Ujb&V7f7m1fNh_Q&ija�Z[X&f�Z¦X&fNm�f{��a�iWi¨.
\ X&fNT1f \ ZSacT1U2��ack�m1acija \ ZSUWPYb��z�&b \ Z[UjPNb&F7��X&a�m~a \ T~U¨Z[a�T~UjfBfNT1a_fNQ&Q&ijUWa�kÛZ[P�Z[X�a®m1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R
\ PYb&©&T~h_a�k�fNb&k�Q&T1PN^&fN^�iWa��&��a!	�f*��U¨Z[X ÁIÆ MNÃÞ³�KYF»� PNT \ PNb&m1UWm�Z[acb \ REJe��a3��UjiWiEfNijm~P$fNQ&Q�i­R�ZSX&acm1a
m~a�iWa \ ZSUWPNb \ �/ZSm�ZSP�ZSX&a�Q&X&P�ZSPNh_agZST~U \ ¡ UWFjacFjJ�m~Q}a \ Z[T~PYm \ PYQ&U \ fNiji­R#�&b \ PNb&©&T1h_ack&£Û�&��m~fNh_Q&ija
k&Ujm \ �&m~m1ack7UjbXW�¬NFWKYFWKNF���X�aIm1acija \ ZSUWPYb \ �eZ[m$�zPNT�Z[X&a�T1f�Z[a(h_acfYm~�&T1ach_acbSZ�fYT~a�fNm��zPNijiWPl��m1¿
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$��T1fNb&VNa�´�ëNM�+ Â ( ) ù Ð°Ð°Ð Â
ëNM0+cJ}a�fNT~i¨R�Ujb�ZSX&a¼� fNiWi�KNMNMN¤(PN^�m~acT�nAUWb&VIm~a�fNm~PNb���a¼k&Ujk{b&P�Z�X&fln2a \ PNh_Q&ijagZSa�ZSach_Q&ijf�Z[a�m
fln�fNUjiWfN^�iWa��zPYT5Z[X�a�T~a�VNUWPYb&m ( ) ù Ð°Ð°Ð Â ´�¤ ³µ+�fNb�k ( ) ù Ð°Ð�Ð . ¤N¥0+cJHm~P�ZSX&acm1a(
��LT~a�VNUWPYb&m
��acT1a�b�P�Z�UWb�U­ZSUWfNiji¨R��&m1ack)�zPNT�Z[X&a(���@m~acfYT \ X&J=fNm�m1X&Pl��bÛUjb��*UWVYFHKNFÞ³�F�	�b�Q&T~Ujb \ UWQ&ijacJ&��a
\ PN�&ijk`f \c\ PY�&bSZ��zPYT»Z[X&Ujm(^SR�h_P�k�acijUWb&V�ZSX&a�Z[Ujh_ag.Þn�fNT�RAUWb&V�a;1Aa \ Z[U¨n2a{m~a�fNT \ X`fNT1acfNJ%^&�eZ
�zPNT!m~Ujh_Q&ijU \ U­Z�R®��a \ X�P�PNm1a!ZSP�ag¸ \ UWm1a"Z[X&a�m~a�
$�LT1acVNUjPNb&m»�zT~PNh>ZSX&a�T1f�Z[a$h_acfNm1�&T~a�h{a�bSZ[F
� �&T�Z[X&a�T~h_PNT~a�J¯ZSX&a \ fNijUW^&T1f�Z[UjPNb®moZ[fYT \ f�Z[fNijPNVI�&m~a�k¦^SRBPY�&T»©�b&fNi}Q&X&P�ZSPNh_agZ[T�RÛQ&UWQ}acijUjb&a
¡ 	�n2a,��U��\ a�Z�fNijFWJ�KNMNMN¥N£®k&P¢acm¦b&P°Z�ag¸¯Z[a�b&k�^Aa�iWPl� ( ) ù Ð°Ð�Ð ì ´�¤2³ + JIfYb&k���a \ fNb&b&P°Z
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Q&T1acm1acbSZ[i¨R�m~Ujh��&ijf�ZSa)ijUjVNXSZ \ �&Ton&acm{�zPNT��&��a�UWb7Z[X�UWm�T1acVNUjPNb&F���X�UWm \ �eZBT1ach_Pln2a�m®PNb�a
\ PNb&©&T1h{a�kB�&�4	�fNJHKNMNMN¤NUj�&J3�zT1PNh ZSX&a�T~f�ZSa�m~fNh_Q&ijacF

KNF���X&a�T~a)fNT~aªQ�X&P�Z[PYh{a�Z[T1U \ PN^&m1acT�n�f°Z[UjPNb&m{PNb�f�Z)iWa�fNmoZÛ©/n&aÛm1acQ&fYT~f�ZSa)a�QAP \ X&m{^Aa�Z���a�acb
´�KNM_k&flRAm�fNb�kÛç�ëNM_k&flRAm�T1acijf�Z[U¨n2a+ZSP®Q}acfNâ�iWUjVNXSZIUWb�Z[X�a���� T1acm�Z~.0�zT1fNh_acF

�CacfNâ�ijUWVYX[Z�T~a��zacT1m¼ZSP_ZSX&a_k&f�Z[a{PN�!h_f�¸AUWhI�&h�iW�&h_Ujb&PNm1U­Z�R?Ujb)Z[X�a{���:T1acmoZ1.0�zT1fNh_a{65.
^&fYb&k�f \c\ PNT~k&Ujb&V�Z[P�ZSX&a_^Aa�moZ~.l©/Z{,79=���&KNâ¯K)iWUjVNXSZ \ �&T�n2a_h_P�k�acijF¦��X&Ujm \ �/Z{T~a;�¢��UWT1acm
ZSX&f�Z_Z[X&a�ijUWVYX[Z \ �&Ton&aÛUjm®T1acfNm1PNb&fN^�i­R;��aciji­.lm~fNh_Q&ijackáfNb&k«U­Z)Ujm®Q�T~Ujh{fYT~Uji­R��&m1ac�z�&i��zPYT
Q&X�P�Z[PNh_a�Z[T~U \ fYiWi¨R@k&UjmoZSUWb�VN�&Ujm~X&Ujb&V«�&��a�	�f;�zT1PNh P°Z[X&a�T¦�&�:Z�RAQ}acm���U­ZSX�X&UWVYX \ PNb&©e.
k&a�b \ a���X�acb�Z[X&a�T~aªUjm�b&P��&�<m1QAa \ Z[T1�&h fln�fNUjiWfN^�iWa ¡ m~a�a�W�¬NFWKYFWKN£1F���acT1aªfNb&k;^}acijPl��J
f{Q&X&P�ZSPNh_agZST~U \ PN^&m1acT�n�f°Z[UjPNbBm1UWh_Q&i¨Rºh{a�fNb&m�Z[X&f�Z$Z[X�aIm1�&Ton&agR)Z[P¢PNâ¦Ujh{fYVNUWb�V�k&f�ZSf®f°Z
ZSX&f�Z¼a�QAP \ X�PNb�Z[X�f�Z¼T~a�VNUjPNb_PN�2m~âSR�fNb�k�Z[X&f�Z��&,7��T1acQ}PNToZSack�f(�&��Ç��/¸ªh_acfYm~�&T1ach_acbSZ
¡ b&P�Z�b�a \ a�m~m1fNT~Uji­R�m~UjVNb&Uj© \ fYb[Z�PNT�a�n2acb�Q}PNm1U­ZSU­n&ac£»��U¨Z[X�b&P�acT~T1PNT$Ç&fNVNm ¡ m~a�a���PYi­Zµ�ch_fNb
a�Z¦fNijF ¡ KNMYMNON£~£�Ujb�f�Z�ijacfNm�ZªPNb&a{PN�=Z[X&a�Z[X&T1acaV3 ä 5�Q&fNm~m1^&fNb&k�m~F`	�Z¦k&P¢acm N5�Ev UWh_Q&i¨R?f
k&a�Z[a \ Z[UjPNb�fN^}Pln2a�m1PNh_a�m~UjVNb&fYi­.¹Z[P�.lb&PNUjm~a$ZSX&T~a�m~X&PYiWk&F���b&aI�&�¾k&Ujm \ Pln2acT1ack`iWf°Z[a�Ujb�Z[X�a
PN^�m~acT�nAUWb&V®m~a�fNm~PNb�JGKNMNMN¤Nijâ¯JG�zfNUjiWm�ZSX&UWm \ �eZ[F

½NF���Z)ijacfNm�Z)PNb&aªa�QAP \ X7��U­ZSX«m1UWVYb&fNi¨.ÞZ[P°.0b&PNUjm~a�T~f�ZSUWP . ¤�Ujb�acf \ X�PN��3}J ä J$fYb&kx5 ¡ b&P°Z
b&a \ a�m~m~fYT~Uji­R�Z[X�a�m1fNh_a�acQ}P \ XÛUWb�acf \ XBQ&fNm1m~^&fYb&k&£~F

��X&Ujm \ �eZ�acb&m1�&T~a�m�Z[X&f�Z�Z[X&a�T~a¦fNT1aI��aciji­.lh{a�fNm~��T~ack«Q}PNUWbSZSm�PNbBZ[X&a�iWUjVNXSZ \ ��Ton2a�J�fYb&k
Ujm�h_fNUjb&i­R��&m~a��z�&i+�zPNTIT~a�dga \ ZSUWb�V`ijPl�Ëm~UjVNb&fNi¨.ÞZSP�.0b&PYUWm1a¦agn&acbSZ[m_�zT~PYh¶ZSX&a¦Q&X&P°Z[PNh_agZST~U \
m1fNh_Q&iWa�F"��iWiNm1QAa \ ZST~PNm \ PNQ&U \ fYiWi¨R \ PNb&©�T~h_ack��&��a�	�f¼Ujb¼ZSX&a%iWPl��.lT~ack�m~X&Uj�ÀZ+m1fNh_Q&ija!m1f�Z[Ujm~�ÀR
ZSX&UWm \ �/Z[F

¬NF���ZIijacfNm�Z�PYb&aIQ�X&P�Z[PYh{a�Z[T1U \ PN^&m1acT�n�f°Z[UjPNbÛf°Z�ijacfYmoZ¼Z���P®k&flRAm À0r�(c�c��r QAa�fNâ¦ijUWVNXSZIUjb{Z[X�a
�&�4T1acmoZI�zT1fNh_acF

¤NF���Z®ijacfNm�Z�PYb&a_Q&X&P�ZSPNh_agZ[T1U \ PN^&m1acT�n�f°Z[UjPNbºf°Z{iWa�fNmoZ�Z[a�bºk&flRAm u�(cv¹r~� QAa�fNâ�iWUjVNXSZ®UWbªZ[X�a
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�&�4T1acmoZI�zT1fNh_acF

��X&a�m~a¼Z���P \ �/Z[m$T~a;�¯�&UWT1a�m1fNh_Q&iWUjb&V®PN�AZ[X�aIijUWVYX[Z \ ��Ton2aI^Aa��zPNT~a�fNb�kBfN�ÀZSacT¼QAa�fNâ�iWUjVNXSZ[J
a�b&m~�&T1UWb�V�ZSX&f�Z¼��a�X&fln&aIf_Q&T1a \ Ujm~a�k&a�Z[acT1h_UWb&f°Z[UjPNbÛPY� ZSX&a+Z[Ujh{a�PN�5Q}acfNâ®iWUjVNXSZ[F¼��X&a�m~a
\ �/Z[m{fNijm~P�X&acijQáT1ach_Pln2aÛb&PNb/.l�&��	�f \ PNbSZ[fNh_Ujb&fNbSZ[m{�zT~PYhËZ[X&a�Q&X�P�Z[PNh_a�Z[T~U \ m~fNh_Q&ija
¡ m~acaÝW�¬NFWKYFWKN£1F��*Ujb&fNiji­RNJ�Z[X&a�R�VN��fNT~fNbSZSaca»ZSX&f�Z+ZSX&a(acQ}P \ X�PN�GQ}acfYâ�ijUWVNXSZ�P \c\ �&T~m�k&��T~Ujb&V
PN��TIPN^�m~acT�nAUWb&VBm~acfYm~PNb&J"UWFjacFjJ"^}agZ���aca�b;�&acQ/ZSF?³{fNb&kº��PlnAF�½NMNJ=��X&U \ X�UWmIPNb&a{PN�CZ[X�a
\ T~U¨Z[acT1UWf(��m~ack_Ujb�k&ac©�b&UWb�V"Z[X&a�T1f�Z[a»h{a�fNm~��T~ach_a�b[Z�Ujb!Wc¬NFj¬NF"��UWb \ a�Z[X&a�m~a \ �/Z[m%fNT1a T)�c��r
T1acmoZST~U \ ZSU­n&a»Z[X&fYb�Z[X�a�T~a;�¯�&UWT1ach_acbSZ�PY�HQ}acfNâ_ijUWVNXSZ�k&�&T1UWb&V$Z[X&a$PN^&m1acTonAUjb&V�m1acfNm1PNb&J¢ZSX&agR
fNT1a_ZSX&aBh_fNUjb \ PNbSZ[T~Uj^&�/ZSPNT~m�Z[P)ZSX&aBUjb&a;� \ UWa�b \ R@acmoZSUWh_f�ZSack�Ujb�Wc¬YFW½NFjKNF ��X&acm1a7fNT1a
ZSX&a�h_PNmoZ�T1acm�Z[T~U \ ZSU­n&a \ �/ZSm�PNb�Z[X&a�m1QAa \ ZST~PNm \ PNQ&U \ �&�@	�f�m~fYh{Q�iWa�J�Z[PNVYagZ[X�acT�T~a�h_P0nAUjb&V
b&Ujb&a�a�n2a�b[ZSm~¿$�zPN�&T»�&��a�	�f�k�UWm \ Pln2a�T~ack)acfYT~i¨R7Ujb�Z[X&a�PN^&m1acTonAUjb&V_m~a�fNm~PNb�k&P�b&P�Z(X�f0n&a(f
Q&T1ag.lh{f°¸HUjh���hßPY^&m~a�Ton�f�Z[UjPNb&J}fNb&k®©/n2a��&��a$	�f��zPN�&b&k®iWf�ZSa¼UWb�Z[X&a$m~a�fNm~PNb�k&PIb�P�Z�X�f0n&a
f_Q&X&P°Z[PNh_agZST~U \ PY^&m~a�Ton�f�Z[UjPNb)h_PNT~a+Z[X�fNb�Z[acb)k&flRAm�Q�fNmoZIQ}acfNâ¦ijUjVNXSZ[F

ëNF�,79=���&KYâ¢K{ijUWVNXSZ \ ��Ton2a�©/ZIQ&T1PN^&fN^&UjijU­Z�R . MEÃjM2³�F

��X&a{,79=���&KNâ¯K7ijUjVNXSZ \ �&Ton&a�©/Z1Z[acT ¡ 
$Ujacm~mIagZ�fNijFWJ$³�²Y²Në
�%DEX&fÛagZ�fNiWFjJ%KNMNMY¥N£+Z[fNâ/acm�fYm
Ujb&Q&�/ZIZ[X&a®h_acfNm1�&T~a�k;�&�±h_fNVNb�U­ZS�&k&acm�UWb�a�f \ X�Q&fYm~m~^�fNb&k;f�Z�acf \ X;a�QAP \ X&J+fYb&kÛZ[X�a
h_acfYm~�&T1ack7�&� T~a�k&m~X�UW�ÀZµ�CU¨Z¼Z[X&a�bB©&b&k�m!Z[X�a�ijUjâYacijUjX&P�P¢k7fNm¼f®�z�&b \ ZSUWPYbBPN� Z[X&a��zPN�&T$Q&f�.
T1fNh_agZ[a�T~mÃÂ ¡ Z[X&a¦k�UWm�Z[fNb \ a�h{P¢k&�&ij�&m1£~J$î å ¡ ZSX&aªag¸¯Z[Ujb \ Z[UjPNb�Q&fNT~fYh{a�Z[a�T~£~J*ZSX&aIZ[Ujh_a
PN��Q}acfYâºijUWVYX[ZªUWb;T1acmoZ1.0�zT1fNh_a¦6C.0^�fNb&k&J�fNb�kÛZ[X&a�iWUjVNXSZ \ ��Ton2a�m1X&fNQ}a,�Nij�&h_UWb�PNm~U¨Z�R�Q&f�.
T1fNh_agZ[a�T k F$��X�a�,B95����KNâ¯K®©/Z�Q�T~PN^&fY^&UWijU¨Z�R�UWm�k�ac©&b&a�kÛ^SR�a�n�fNiW��f�Z[Ujb&V�Z[X&a��&m1�&fNi�a ù
m�Z[f�ZSUWm�Z[U \ �zPNT*ZSX&a�k&f�Z[f{fNb&k�Z[X�aI^}acm�Z�©/Z1Z[Ujb&V{,79=���Bh_P�k�aci=fNb&k)fNm~m1�&h_UWb�V�Z[X�f�Z¼Z[X&Ujm
m�Z[f�ZSUWm�Z[U \ PN^}agRAm�f�a ùÄ Õ Ö Q&T1PN^&fN^&UjijU­Z�R)k&UjmoZST~Uj^&�/ZSUWPNb�J¯��X&a�T~a3Å`UWm3ZSX&a¼b¢��h�^}acT!PN�HQ&X�P�Z[P�.
h_agZST~U \ k�f�Z[f{QAPYUWbSZ[m1F���X&aIh_P�k&a�iGQ&fNT1fNh_agZ[a�T~m$PN�}ZSX&a�^Aa�moZ�©/Z~ZSUWb&V{,79=���&KNâ¯K¦h_P¢k&aci
fNT1a�k&a�©&b&ack�fNm"ZSX&a�h_acfYb`PY�HZ[X&a�Q&T1PN^&fN^�UWijU­Z�R�k&UjmoZ[T1UW^��/Z[UjPNb��zPNT�a�f \ X \ PNT1T~a�m~Q}PNb&k&Ujb&V
Q&fYT~fNh_agZSacT1Fº��X&Ujm \ �/ZªPNb)Z[X&a®©/ZªQ&T1PN^&fN^�UWijU­Z�R?Q&T1PlnHUjk&a�m�fNb�fN�eZ[PNh_f�ZSack�h_agZSX&P¢k�PN�



½N¤

T1ach_PlnHUjb&VIQ&X&P�ZSPNh_agZ[T1U \ fNiji­R)Q}a \ �&iWUjfNT!�&��a$	�f��zT~PNhLZSX&a¼m~fNh_Q&ijacF*àáa¼©&b&k�ZSX&f�Z�acm1m~a�b/.
ZSUWfNiji¨R)fNiWi PN�¢Z[X&a$m~Q}a \ Z[T~PYm \ PYQ&U \ fNiji­R7b&PNT~h_fNi �&��a�	�fIUWb�PN�&T \ PNb�©&T~h_ackªm1fNh_Q&ija�X&fln2a�f
©/Z�Q&T~PY^&fN^&UjiWU¨Z�R . MEÃ¹³�F���Pl��agn2a�T~J�ZSX&a�m~Q}a \ Z[T1PNm \ PNQ&U \ fNiji­R \ PNb�©&T~h_ack��&�Å	�f�m~fNh_Q&ija�Ujm
ijUWâ/aci¨R¦Z[P�^}a(^&UjfNm~a�k�Z[Pl��fYT~k�q�X&UjVNX/.G�¢��fNiWU¨Z�Rt7_iWUjVNXSZ \ �&T�n2a�m~JGm~P���a(Q&ijf \ a+Z[X�a�m~a�iWa \ Z[UjPNb
\ �/Z�f�ZBf�ijacm1m¦T~a�moZST~U \ Z[U¨n2a�n�fNij�&a�F#��X&T1aca7m1QAa \ ZST~PNm \ PNQ&U \ fYiWi¨R@Ujk&acbSZSUW©&a�k��&��aÛ	�f�fNT1a
T1agdga \ Z[a�k�^[R)Z[X�UWm \ �/ZSJ�Ujb \ ij�&k&Ujb&V�Z[X�a�Q}a \ ��iWUjfNT�����a�KNMYMN¤NX&â ¡ a ù HYk&Ãj�1ÃAÊ ²NM0HYK2³�£�fYb&k
KNMYMN¤NV[d ¡ a ù HYk2Ã|�~Ã5Ê�³°²NO0HY¬N¤Y£~F���X�a(ZSX&UjT~k`T~agdga \ ZSack`�&��JH��U¨Z[X`UWbSZSacT~b�fNi%�&'(�&� \ fYb&k&U¨.
k&f°Z[a{k&acm1UWVNb�f�Z[UjPNb�ëY²NëNO ¡ a ù HYk2Ã|�~Ã*Ê<¥YO0HYKN¥N£1J=��fNm \ ijfNm~m1UW©�ack;fNm�fBm1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R
Q&T1PN^&fN^�iWa��&�8	�f ¡ m~aca[WcKYFW¬N£�fNb&k�m~X&Pl��m�m~PYh{a_a�nHUjk&a�b \ a{PN�!^Aa�UWb&V�m1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R
m1UWh_UjiWfNT!Z[P¦KNMYMN¤NX&â¯F�� PNT%Z[X&a�m~fNh_Q&ija�PN�%Q&X&P°Z[PNh_agZST~U \ �&� \ fNb&k&Ujk&f�ZSacm ¡ Wc¬NFjKNFjKN£~J Z[X&Ujm
\ �/ZIX&acijQ&m$T~ach_Pln2a�b&PNbe.0�&�4fNm�Z[T~PYQ&XSRHm1U \ fNi&n�fNT~UjfN^&ijacm1JGm~� \ XÛfNm¼���I�4fNb&k�,-moZSfNT~m1F

¥NF�,79=���&KYâ¢K{ijUWVNXSZ \ ��Ton2a�©/ZIQ&fNT1fNh_agZSacT k . ´�MEÃ|¬NF

��X&a),79=���áQ�fNT~fNh_a�Z[acT k Ujm_fºh_acfYm~�&T1aÛPN��Z[X&a�ijUWVYX[Z \ ��Ton2a)m~X�fNQAa)fNb&k«Ujb[ZST~Ujb&m~U \
ij�&h_UWb�PNm~U¨Z�REF��&h_fNijiWa�T_n�fNij�&a�mBPN�¼Z[X&a k Q&fNT1fNh_agZ[a�T \ PNT~T1acm~Q}PNb&k�Z[P?h{PYT~a`m~ijP0��i¨R¯.
k&a \ ijUWb�UWb&VYJ�Ujb[ZST~Ujb&m~U \ fYiWi¨R�^�T~UjVNXSZ[acT��&��aI	�fNF(��X&Ujm \ �/Z�T1a,�¯�&UjT~a�m»Z[X&f°Z k ^}a \ PNb&m~UjmoZSacbSZ
��U¨Z[XIZSX&a%n�fYiW�&a�m+PN^&m1acT�n2ackª�zPYT=ZSX&a�ijPl��.0T1ack&m1X&UW�ÀZ��&��a�	�f$ZSX&f�Z"��acT1a��&m1ackIZSP$ZST~fNUjbIZ[X�a
,79=���&KYâ¢K{ijUWVNXSZ \ ��Ton2a�©/Z1Z[acT1F�� PNT�Z[X&a�Q&X�P�Z[PNh_a�Z[T~U \ �&� \ fYb&k&Ujk&f�Z[a�m~J&Z[X�UWm \ �eZ�X�acijQ&m
T1agdga \ Z{�=RAQ}a_	~	$m~�&Q}acT1b&Pln�fYacJ3��X&U \ X�PN�ÀZSacb�X&fln2a_f�ijPNb&VªQ&ijf�Z[a�fN��fN�ÀZ[a�T"Z[X&a�a�QAP \ X�PN�
Q}acfNâ�iW�&h_Ujb&PNm1U­Z�R`fNb�kÛT1acm~��i­Z�UWb�ijfNT~VYa�b�acVNf�ZSU­n&aI©eZ~Z[a�k_n�fNij�&a�m$PY� k F

��iWf \ UWb�V�Z[X�a�fY^APln2a�m~a�iWa \ ZSUWPNbÛT~a;�¢��UWT1ach_acbSZ[m�T~acm1�&i¨Z[m$UWb�Z[X&a®³�ë_m1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R�Ujk&acbe.
Z[Uj©&a�k«����a¦	�f�ZSX&f�ZªfYT~a¦ijUWm�Z[a�k«Ujb;�5fN^&ijaª¬NF ³°F;��X&UWm�m1fNh_Q&ijaªUWb \ iW��k&acm�KNMYMN¤�dgacJ���X�U \ X7��fNm
\ ijfNm1m~Uj©&ack)fNm+m1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R`Q&T~PN^�fN^&ijacF���X&a(m1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R \ PNb�©&T~h_ack)�&��a�	�f�Z[X&f°Z
fNT1a!T1ach_Pln2a�k��zT~PNh«Z[X&a!T~f�ZSag.lh{a�fNm~��T~ach_a�b[Z+m~fNh_Q&ija!fNT~a�ijUWm�Z[ackIUWb��5fN^&ija»¬NFjK
� Z[X&a!iWfYmoZ \ PNij�&h_b
Ujb&k&U \ f�ZSacm%��X&U \ XÛPN�2Z[X&a�fN^}Pln2a�m~acija \ Z[UjPNb \ T~U¨Z[a�T~Ujf���fNm¼�&m~a�k{ZSP{T1ach_Pln2aIacf \ X)�&��F
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�5fN^&ija�¬NF ³°F �&��a�	�f{UWb \ ij�&k&ackÛUWb�Z[X�a�T1f�Z[a(m1fNh_Q&ijacF

�&'(���)	�k 	������ ( ¡ DEKYMNMNMNFjMN£  �¡ DEKNMNMNMNFjMN£ 
$ack�m~X&Uj�ÀZ 
$ack&m1X&Uj�ÀZ
'(acm~UjVNb&f°Z[UjPNb �&PN�&T \ a

³�KY¬ ³ KNMNMN¤
1 KNK_½NM_¬ ³�Fj¬ ³ ´�MNM{¬Në_½N¤NFj¥ MNÃjMNOYO �&�
³�½Y¥ ³ KNMNMN¤N�zX KN½Û³�¥_KN²NFj¥ ³ ç�MNM_KN¤_¬N¤NFjO MNÃÞ³�KYM VNfYiWf�¸¯R
KN¤Yë ³ KNMNMN¤N�Àn MN½_MN¤_KNKNFj¬NK ç�MNM_¤ ³�½NMNFÞ³ MNÃÞ³N³°² VNfYiWf�¸¯R
½NKY¤Në KNMNMN¤NX�b K ³�¤N¥_MN¬NFjKN½ ´�MNMB³�½_KN¬NFj¬ MNÃÞ³�MY¥ VNfYiWf�¸¯R
½N¤Y²NK KNMNMN¤NVY^ M ³_³�ëÛ³�KNFj¤NO ç�MNM_¬N¥_½ ³�FjM MNÃjMNOYë VNfYiWf�¸¯R
½N²YM ³ KNMNMN¤NX�P MNM_¤N²_KN¬NFÞ³�M ç�MNM_MNM_MN²NFj½ MNÃjMNëY½ VNfYiWf�¸¯R
¤N½Y²N¤ KNMNMN¤NX�T MN½Û³�O_½N½NFjO ³ ç�MNM_MN¥_KN¬NFj½ MNÃÞ³N³°¥ �&�
¤N¤Y¬N² KNMNMN¤NXe¸ MNMÛ³�½_MNMNFÞ³�½ ç�MNMÛ³�¬_¤N½NFj¥ MNÃÞ³�KYM �&�
¤N²Y¬N¬ KNMNMN¤NX \ M ³�¤Në_¬N¥NFj²N¬ ´�MNMB³�K_¬N²NFÞ³ MNÃjMN¬Yë VNfYiWf�¸¯R
ëNMY¤N¥ KNMNMN¤NUj� MN½_½NMÛ³�KNFjON¥ ´�MNM{¤NO_KNONFj¤ MNÃjMNëY¥ VNfYiWf�¸¯R
ëNKY²N¤ KNMNMN¤�dgm M ³�½N¬_¬ ³�Fj¤ ³ ´�MNM{½NëÛ³�²NFj¬ MNÃjMNOY¬ �&�
ëN¤Y¤NO KNMNMN¤NXed < M ³�KNë_¬NONFj¬NM ´�M ³{³�¬Û³�¥NFj½ MNÃjMN¤Y¥ 

ëN²YëNK KNMNMN¤�dga MNK_½N¤_KNëNFjë ³ ç�M ³�MN¬_KN²NFjë MNÃjMN²Y¬ VNfYiWf�¸¯R
¥ ³°¬N¥ KNMNMN¤�dgX KN½_KNM_MN¬NFj¬NK ´�MNM{MN½Û³�²NFjO MNÃÞ³�MY² VNfYiWf�¸¯R
¥NOY¥Në KNMNMN¤NUjT M ³_³�ë_¬N½NFjONM ç�MNM_¬N¥_¬NMNFj¥ MNÃjMN¥Yë VNfYiWf�¸¯R
ON¥2³�² KNMNMN¤Nâ¯Q MNM_½NM_¤N½NFÞ³�¤ ´�MNM{¬N½_MN¥NFj² MNÃÞ³N³°¥ VNfYiWf�¸¯R
²NKYëNë õ 
 MN½_KNM_¬N½NFÞ³�ë ´�M ³(MNM_MN¥NFjK MNÃjMN½Yë VNfYiWf�¸¯R

<E�&��Z�RAQAa \ PNb&©&T1h{a�kB^SR?Æ��&Ujh�^SRºagZ�fNijF ¡ KYMNMN¤N£
õ ��X&P�ZSPNh_agZST~U \ fNiji­R`Ujk&a�b[ZSUW©�ack7�&�4	�fNF���acaVW ¡ ¬NFjKNFjKN£

��P�Z[a�F3
 ��'(�&��	�kÛk&a�b&P�ZSacm$UWbSZ[a�T~b&fYi \ fNb&k&Ujk&f�ZSa�k&acm1UWVNb�f�Z[UjPNb&F
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�CfN^�iWa�¬NFjKNF �&Q}a \ Z[T1PNm \ PNQ&U \ fNiji­R \ PNb&©&T1h{a�kB�&��a�	�f(��U¨Z[X ÁIÆ MNÃÞ³�K \ �/ZI�zT~PNh4Z[X&a�T~f°Z[a
m1fNh_Q&ijacF

��'(�&�Û	�k 	������ ( ¡ DEKYMNMNMNFjMN£  ª¡ DEKNMNMNMYFWMN£ 
�a�k&m~X&Uj�ÀZ ���eZ�	�b&k�ag¸
'(acm~UjVNb&f°Z[UjPNb

¥YKNK KNMNMN¤Na�k MNM_MNK_¬N²YFW½N¥ ç�MNM_¬N¤_MN¬YFWë MNFWMYONë ¬
¥Y½N² KNMNMN¤Na�� MNM_¤NO_KNKYFWON¥ ç�MNM_¬NM_¬N¬YFWë MNF ³°MN¥ ¬
¥Y¥N¬ KNMNMN¤Na�¸ M ³�¬ ³�¤ ³°FWKN¬ ´�MYM®¤NK_½N¤YFWM MNFWMY²N½ ¬
K2³�MNK KNMNMN¤N�zb KNM_¬NO_¤N½YFWMN¬ ç�MNMÛ³N³�KNOYF ³ MNFWMY²N¤ ¬
¬Y¤NKN¬ KNMNMN¤NV[d MN½_M ³_³N³°FW²N¤ ´�MYM®½N½Û³�½YFW² MNFWMYëNK ë
ëY¥N¥N½ KNMNMN¤NUj� KNM_KNMÛ³�¤YFWë ³ ç�MNMÛ³�½_MNKYFW¤ MNFWMY²NM ³
ëY²NëNO 
 M ³_³�OÛ³�½YFW½N¥ ´�MYM®¤N¬_KN½YFWë MNFWMY²NO ë
O2³�¤ ³ KNMNMN¤NX�â MNM_KN¥_¤NMYFWONO ´�M2³®³N³�¤N½YFW½ MNFWM2³�½ ë
³°MNMNKNO KNMNMN¤NâSZ M ³_³�M_¤NOYFWMN¬ ç�MNMÛ³�ë_½N¬YF ³ MNFWMYëNë ¤
³°MNMN²Në KNMNMN¤Ni¨d M ³�¤N¥_¬N½YFWMN½ ´�MYM7³�M_¬NëYFWM MNFWMY¥NO ¤
³°MN¬N½N¬ KNMNMN¤Nijâ K ³�¤N²_¬N²YFW¬N½ ´�M2³®³N³�½N¥YFW½ MNF ³°MN½ ¤NJWK
³°MNONMN¤ KNMNMN¤Nâ¯� KNK_¤N²_¬NKYFWë ³ ´�MYM®MNM_¬N²YFW½ MNFWMY¬N¤ ¤
³Y³�MNëN¥ KNMNMN¤Nh_i MNKÛ³�¬_MN¬YFW¬NK ´�MYM7³�¬_K ³°F ³ MNF ³Y³�² ¤

��P�ZSacFH
 �&'(�&�_	�k_k&acb&P°Z[acm�UjbSZ[acT1b&fNi \ fNb&k&Ujk&f�ZSa�k&acm1UWVNb�f�Z[UjPNb&F��&a�a�m~a \ Z[UjPNb{¬NFjKNF ³
�zPYT�ag¸AQ&ijfNb&f�ZSUWPNbÛPN� \ �/ZIUjb&k&ag¸AF
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	�b¦fNk�k&U­ZSUWPYbIZ[P�ZSX&a�m1QAa \ ZST~PNm \ PNQ&U \ fYiWi¨R�Ujk&acbSZSUW©&a�k��&��a�	�fIk&Ujm \ ��m~m~a�kÛfY^APln2a�J¢ZSX&a�m~��Ton2a�R�X&fYm
h_acfNm1�&T~a�k�ijUWVYX[Z1. \ �&Ton&acm"�zPYT%f��za��áZSX&PN�&m1fNb&k�n�fNT1UWfY^&iWa¼PN^¢dga \ ZSm»Q}acTHR&acfNT1JAUjb \ iW�&k�UWb&VIQAPYm~m~Uj^&ija
�&��acJG�zPNT���X&U \ X{��a�k&UjkÛb&P°Z�PN^/Z[fYUWb�f \ ijfNm~m1UW©�fN^&ijaIm1QAa \ Z[T1�&h·��X&UjiWa+ZSX&a�m~PN�&T \ a+��fNm�^�T~UjVNXSZ
acb�PN�&VNX�Z[P�Ujk&a�b[ZSUW�ÀRNF�à�a)T~a��zacT(Z[P)ZSX&acm1aBm1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R@�&b&PY^&m~a�Ton2a�k�PNT{�&b \ ijfNm1m~Uj©&ack
PN^�dga \ ZSm�fNm L}w}�Ev¹�,T)r[vx� sgtgÉSÊ�t0u,N5qcsgqEuEvor~y F���X&a�T~a�fNT~a�f{b¢��h�^}acT�PY�*T~a�fNm~PNb�m��zPNT¼m1� \ X7m~Q}a \ .
Z[T1PNm \ PNQ&U \ UWb \ PNh_Q&ijagZ[a�b&acm1m~J�Ujb \ ij�&k&Ujb&V)iWUjh_U­ZSackºm~Q}a \ ZST~PNm \ PNQ�U \ T~a�m~PN�&T \ a�m~J5ZSfNT~VYagZ[Ujb&V)acT1T~PNT1m
¡ a�FWVYFWJ%h_Ujm~Q&ijf \ a�h_acbSZ¦PY�!f�m1QAa \ Z[T1PNm \ PNQ&U \ m~ijU­ZS£~J%Q}P�PNT!��a�f�Z[X&a�T�acU¨Z[X&a�T(Q&T~a�n2acbSZSUWb&VÛm~Q}a \ Z[T~P°.
m \ PNQ&U \ PN^�m~acT�n�f�Z[UjPNb&m®PNT®T1acb&k�acT~Ujb&VÛZSX&ach Ujb&k&a�Z[acT1h_UWb&f°Z[acJ�fNb�káQ}PNm~m1UW^&ijaBUjb&a;� \ UWa�b \ Ujacm�Ujb
Z[X�a�m~Q}a \ ZST~PNm \ PNQ�U \ Z[fYT~VNa�Z_m~a�iWa \ Z[UjPNb�fNijVNPNT1U­ZSX&h_F®	�b�PNT1k&acT!Z[Pªh_fNâYa_f¦T1acijUWfY^&iWa����8	�fªT~f�ZSa
h_acfNm1�&T~a�h_acbSZ[JG��a�hI�&moZ®UjbSn2acm�Z[UjVNf�ZSa�ZSX&a�Q&X&P°Z[PNh_agZST~U \ �&� \ fYb&k&Ujk&f�Z[a�m+Z[Pªk&a�Z[acT1h_UWb&a(Z[X�a
ijagn2a�iAPY�HUjb \ PNh_Q&ijagZSacb&a�m~m1JGUW�3fYb[RNJAPY�¢Z[X�a�m1QAa \ Z[T1PNm \ PNQ&U \ �&��	�f�m1fNh_Q&ijacF���X&Ujm"Ujm»f \ X&fNijijacb&VNa�J
^}a \ fY�&m~a{fÛm1fNh_Q&ija®PN�»Q&�&T1aci¨R«Q&X&P�ZSPNh_agZ[T1U \ �&�õ	�f \ fNb&k�UWk&f°Z[acm�h_flR«^Aa_X&a�f0nAUji­R \ PNbSZ[fNh_U¨.
b&f�ZSackº^[R?PN^¢dga \ ZSm$ZSX&f�Z�fNT~a_b&P�Z��&��a®	�fNJ»acm1QAa \ UjfNiWi¨RáUW�=Z[X&a�T~a�fYT~a{m~UjVNb&Uj© \ fNbSZ¦b¢��h�^}acT~mIPN�
PN^�dga \ ZSm5��U¨Z[X¦hI�&i­ZSU­.l^&fNb&k�iWUjVNXSZ \ �&Ton&acmCZSX&f�Z�fNT~a$b&P�Z!Z[P¢P�k&UWm1m~Ujh_UWijfNT"�zT1PNhÅZ[X�PNm~a�PN�H�&��a�	�fNF
��X&a \ PNhI^&UWb�f�Z[UjPNb7PN��m~acija \ Z[UjPNb \ �eZ[m�ijUjmoZ[a�k7UjbnWc¬NFjKNFÞ³�Ujm�k&a�m~UjVNb&ack{Z[P�h_a�agZ�ZSX&UWm \ X&fNijijacb&VNa�J
^SRÛT~agdga \ ZSUWb&V�ZSX&a$h{fedgPNT~U¨Z�R7PY�3b&PNb/.l�&��	�f \ PYb[ZSfNh_UWb�fNbSZ[m~F¼	�b¦fYk&k&U¨Z[UjPNbIZ[P¼Z[X&a�m~Q}a \ Z[T~PYm \ PYQ/.
U \ fNiji­R \ PNb&©�T~h_ack)fNb&k�m~Q}a \ Z[T1PNm \ PNQ&U \ fNiji­RºQ&T1PN^&fN^�iWa(�&��a�	�f{k�UWm \ �&m1m~ackBfN^APln&acJ�Z[X�a(�&'(�&�/.l	~	
�&�&Q}acT1b&Pln�f��&�&T�n2agRÅk&Ujm \ P0n&acT1ack#³�ë�ijPl��.0T1ack&m1X&UW�ÀZ7�&��a_Z[X&f°Z®��acT1a7m~Q}a \ Z[T~PYm \ PYQ&U \ fNiji­R \ PNbe.
©&T1h{a�k�fNm�b&PNb/.l	�f��&��a�UjbªU­ZSm¼©&T~m�Z�R2acfYT~F¼��m�f \ X&a \ â�Z[X&f°Z�PN�&T�m1acija \ ZSUWPYb \ �/Z[m�fNT1a(a,1}a \ Z[U¨n2a
f�Z)T1agdga \ Z[Ujb&V`b&PNb/.l	�f`����acJ���a�fNQ�Q&i­R�Z[X&a�m~fYh{a \ �/Z[m(Z[P¦Z[X�UWm_m~fYh{Q�iWa�PN��³�ë�iWPl��.lT~ack�m~X&Uj�ÀZ
¡¹Á�Â MEÃ|KN£�m~Q}a \ ZST~PNm \ PNQ�U \ fNiWi¨R \ PNb�©&T~h_ackºb&PNb/.l	�f��&��a�FÛ��iWi%^&�eZ�PYb&a_PN�=ZSX&acm1a®b�PNb/.0	�f��&��a
fNT1a�T~a�dga \ Z[ack�^SR{Z[X&a�m~a(m~a�iWa \ ZSUWPNb \ �/Z[m1F���X&a(m~a�iWa \ Z[UjPNb \ T~U¨Z[acT1UWf�fY^APln2a \ PN�&ijkª^}a�h_fNk&a�h_PNT1a
T~a�moZST~U \ Z[U¨n2a_Ujb�PNT~k�acT!ZSPªT~a�k&� \ a�Q}P�ZSacbSZ[UjfNi�b�PNb/.0	�f \ PNbSZ[fYh{Ujb&f�ZSUWPYb�PN�HZ[X&a�Q&X&P�ZSPNh_agZ[T1U \ ���
m~fYh{Q�iWa�F$� PNT»ag¸AfNh_Q&ijacJ3^SRBT~a;�¢��UWT1UWb&V_f�Q�X&P�Z[PYh{a�Z[T1U \ PY^&m~a�Ton�f�Z[UjPNbªf�Z�iWa�fNmoZ{³�ë ¡ fYm"PNQ&Q}PNm1ack
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Z[PÛ³�MY£�k&flRHm¼fN�ÀZSacT�Q}acfNâ�iWUjVNXSZIUWb�Z[X�a���� T1acm�Z��zT1fNh_acJ�ZSX&a�m~Q}a \ Z[T~PYm \ PYQ&U \ b&PNb/.l	�f_�&�@fN^}P0n&a
��PN�&ijk�^Aa{acijUjh{Ujb&f�ZSack��zT1PNh±Z[X�a�m~fYh{Q�iWa�F`��Pl��a�n2acT1J���a®©&b&k�Z[X&f�Z�m~� \ X�f \ X&fYb&VNa���PN�&ijk
X&fln2aªb�P�UWh_Q&f \ Z)PNbÛZSX&aªm~a�iWa \ Z[UjPNb�PN�¼Q&X&P°Z[PNh_agZST~U \ �&� \ fNb&k&Ujk&f�ZSacm_�zPNTIUWb \ iW��m~UjPNb�UWb7Z[X�a
T~f°Z[a�m~fNh_Q&ijacF
�CP(k�agZ[a�T~h_Ujb&a���X&agZSX&acT%fYb[R�PN�YZSX&a+Q&X&P°Z[PNh_agZST~U \ �&� \ fNb&k&Ujk&f�ZSacm*fNT1a+VNa�b¢��UWb&a�����a+	�f(Ujb

Z[X�a�T~a�k&m~X&Uj�ÀZ�T~fYb&VNa�PN�&ZSX&UWm"T~f�ZSa�h_acfNm1�&T~a�h{a�bSZ[J&��a(hI�&moZ�a�moZSUWh_f�ZSa(^AP�ZSXIZ[X�a(�&�?Z�RAQAa(fYb&k
T~a�k&m~X�UW�ÀZ��zPNT¼acf \ X \ fNb&k&Ujk&f�ZSacF���X&a�T~a�fYT~a�Z���P \ f�Z[a�VNPNT1UWa�m�PN�CQ&X&P�ZSPNh_agZ[T1U \ �&� \ fNb&k&Ujk&f�ZSacm1J
¡ fY£%ZSX&PNm1aI�zPNT*��X&U \ X{��a�X�f0n&aIf{Q&T1a \ Ujm~aIm~Q}a \ Z[T~PYm \ PYQ&U \ h_acfNm1�&T~a�h{a�bSZ_PN�}ZSX&a�T~ack�m~X&Uj�ÀZ�fYb&k
¡ ^�£2ZSX&PNm1a!�zPYT���X&U \ X¼��a�k&P$b&P�ZSF»��X�a!T1ack&m1X&Uj�ÀZ[m5�zPNT \ f�ZSacVNPYToR ¡ fN£ \ fNb�k&UWk�f�Z[a�m \ PNh_a!�zT1PNh«Z���P
m~PY�&T \ acm~F(��X�aI©&T1moZ�m~PN��T \ a�Ujm�ZSX&aI��'(�&�/.0	»m~Q}a \ Z[T~PYm \ PYQ&U \ VNfNijf�¸¯R`m~�&T�n2agRNJ ��X�U \ X7h_a�fNm~�&T1ack
T~a�k&m~X�UW�ÀZSmÛ�zPNT�ì KNO&%cMNMNM;VNfYiWf�¸AUjacm�UjbLPN��Tªm~�&T�n2agR#T1acVNUjPNb�f�ZºT~a�k&m~X&Uj�ÀZ[m ÁÅÆ MNÃÞ³�KYF���X&a
m~a \ PNb�kám~PY�&T \ a)Ujm_�zT~PNhïm~�&^�m~a,�¯�&a�bSZ�m~Q}a \ Z[T~PYm \ PYQ&U \ PN^&m1acT�n�f°Z[UjPNb&m{PN��ìãONM�X&PYmoZÛVNfNijf�¸AUWa�m
PN��ZSX&a�X&UjVNX&a�moZ1.w�¯�&fNijU­Z�R7Q&X&P�ZSPNh_agZST~U \ �&� \ fNb&k&Ujk&f�ZSacm=�¢Z[X&a�m~a(m~Q}a \ Z[T1f���a�T~a�PN^eZ[fNUjb&ackªUjb�Z[X�a
m~��h{h_a�T*fNb&k��zfYiWi¯PN�2KNMYMNë�fYb&k�KNMNMY¥NF»��m~Ujb&V»ZSX&a+m~fYh{Q�iWa»m~acija \ Z[UjPNb_Q&T~P \ a�m~m*k�acm \ T~Uj^Aa�k�^Aa�iWPl�
UjbvWc¬NFjKNFWKYJA��a��zPN�&b&k�Ujb�PN�&T�Ujh_fNVNUjb&Vªk&f�ZSfªPNb&i¨R�PYb&a�Q&X&P°Z[PNh_agZST~U \ �&�¾	�f \ fNb&k&Ujk&f�ZSa�Z[X&f°Z
Q&fNm1m~a�m�ZSX&a�m1acija \ ZSUWPYb \ T~U¨Z[acT1UWfªUjbvWc¬NFjKNFÞ³�fNb&k�ZSX&f�Z_X&fYm�fªm~Q}a \ Z[T~PYm \ PYQ&U \ T1ack&m1X&UW�ÀZ Á¦Æ MEÃÞ³°K
¡ \ f�Z[a�VNPNT�R ¡ fN£~£1F���X&a�X&PNmoZªVNfNijf�¸¯RáPY��Z[X&Ujm��&�±	�f \ fNb�k&UWk�f�Z[a�J���X&U \ X;X�fNm�Ujb[ZSacT1b&fNi"��'(�&�
�&�ök&acm1UWVYb&f�Z[UjPNb�²YKNëNëNJ$X&fNm®fºm1QAa \ Z[T1PNm \ PNQ&U \ T~a�k&m~X�UW�ÀZBPN� Á Ê�MNÃjMN½Yë ³�h_a�fNm~�&T1ack�^SR�Z[X�a
�&'(�&��VYfNiWf°¸¢R�T~a�k&m~X�UW�ÀZ_m1�&Ton&agRNF®��X&Ujm(PN^�dga \ Z���fNm(b&P°Z�Z[fNT1VNagZSack7�zPYT�m~Q}a \ Z[T~PYm \ PYQ&U \ �zPYiWijPl��.
�&Q{k&�&T1UWb&V+ZSX&a¼�&'(�&�/.l	~	=�&�&Q}acT1b&Pln�f��&�&T�n2a�R)^Aa \ fN�&m1a�U¨Z$X&fNmHn&acT�R)X&UWVYX®a�¸¢ZSUWb \ Z[UjPNb&J}î å 
 ¬
f \�\ PNT1k&UWb�VªZSP�Z[X&a�,79=���&KYâ¢K�©/ZSFá��X&Ujm_ag¸¯Z[Ujb \ Z[UjPNb�n�fNij�&aªijUWa�m_PN�/Z[m1UWk�a�ZSX&aªT~fYb&VNa¦PN�%Z[X�a
î å .lm~acfYT \ XBVYT~Ujk)�zPYT�Z[X&a�Q&X&P°Z[PNh_agZST~U \ Z�RHQ�UWb&V®fNijVNPNT~U¨Z[X�h±�&m1ackBk��&T~Ujb&V(Z[X&a�m~a�fNT \ X ¡ WcKYFWKN£1F
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� PNT(acf \ X�Q&X&P°Z[PNh_agZST~U \ �&� \ fNb&k&Ujk&f�ZSa!_ sgv|w}�c�Hv fÛm1QAa \ ZST~PNm \ PNQ&U \ fYiWi¨R?k&agZSacT~h_Ujb&ack�T~ack�m~X&Uj�ÀZ
¡ \ f�Z[a�VNPNT�R ¡ ^&£�fY^APln2a�£~J ��a�hI�&moZ�acmoZSUWh_f�ZSa�^}P�Z[X®ZSX&a�T1ack&m1X&Uj�ÀZ_fNb&k®ZSX&a�����Z�RAQAa��zT~PNh¾Z[X�a
Q&X&P°Z[PNh_agZST~U \ k&f�Z[fYFIà�a_k&P�ZSX&UWm��&m1UWb�VÛf�h_P�k�UW© \ f�Z[UjPNb`PN�GZ[X&a_moZSfNb&k&fYT~k�,79=���&KNâ¯KBijUjVNXSZ
\ ��Ton2aI©/Z[J=Ujb{��X&U \ X®ZSX&aIT1ack&m1X&Uj�ÀZ�Ujm�Ujb \ iW�&k�ack7fNm$f{Q&fNT~fYh{a�Z[a�T�Ujb{ZSX&aIijUjâYacijUjX&P�P¢kB�z��b \ ZSUWPNb�F
	�b)ZSX&Ujm�Ujb&moZSfNb \ a�JCZ[X�a®k&UjmoZSfNb \ a¦h_P�k&��iW�&mãÂÅUjm N5�Ev ZST~acf°Z[ackºfNm�fB©/Z�Q&fNT1fNh_agZ[a�T=��Ujb&moZSacfNk�J
��a¦fNk&PNQeZ�Z[X�a \ PYb \ PNT1k&fNb \ a¦9=��'(, \ PYm~h_PNijPNV�REJ5��U­ZSX;È*É Ê¶MEÃ|½NJ"È Í Ê¶MEÃj¥YJ+fNb&k�k�fNT~â
acb�acT~V°R4a,�¯�&f�ZSUWPYbLPN��moZSf�Z[a�Q�fNT~fNh_a�Z[acTåä Ê ´®³�JIfNb&k�©/¸æÂ ¡oÁ £�Z[P�U¨Z[m��z�&b \ Z[UjPNb&fNi��zPNT~h
�zPNT�ZSX&f�Z \ PNm~h_PNijPNV�RNF���X&a�Q&X&P�ZSPNh_agZST~U \ T1ack&m1X&Uj�ÀZBa�moZSUWh_f�ZSacJ Á=<
>R@BA J�Ujm�Z[X�acb«PN^/Z[fYUWb&a�k�^[R
h_fNT~VYUWb&fYiWU	�cUjb&V�Pln2a�T�Z[X&a�P�Z[X&a�T�©/Z¦Q&fNT1fNh_agZ[a�T~m1J$UjFjacFjJ�Z[X&a®acQ}P \ X;PN��Q}acfYâ`ij�&h_Ujb&PNm~U¨Z�REJ%Z[X�a
ag¸¯ZSUWb \ Z[UjPNb7î å JGfNb&k�Z[X&a�m1X&fNQ}aIQ&fYT~fNh_agZSacT k F
��i¨Z[X&PY�&VNX�Z[X�acm~a"�&��Q&X&P°Z[PNh_agZST~U \ T~a�k&m~X�UW�ÀZ¼a�moZSUWh_f�ZSacm%k&a�QAa�b&k_PNb�Z[X�a+fNm~m1�&h_ack \ PYm~h_PNi¨.

PNV�RNJY��a�k�P(b&P�Z¼a�¸HQ}a \ Z�Z[X&a�h�Z[P(^}a+a�¸¢ZST~a�h{a�i­R)m1acb&m1U­ZSU­n&a�ZSP"Z[X&a�n�fNij�&a�m%PN�NZ[X&a \ PNm~h_PNijPNVNU \ fYi
Q&fNT1fNh_agZSacT~m1JCa�m~Q}a \ UWfNiji¨R�f�Z¼ZSX&a�h_P¢k&acm�Z�T1ack&m1X&UW�ÀZSm��&b&k�acT \ PNb&m1UWk�acT~f°Z[UjPNb7X&a�T~acF(�5P�ZSacm�Z�Z[X�a
f \�\ �&T1f \ R�PN�AZSX&acm1a�T~a�k&m~X&Uj�ÀZ�a�moZSUWh_f�ZSacm~J}��a�fYQ&Q&ijUWa�k�Z[X&aI,79=���&KNâ¯K¦T~a�k&m~X�UW�ÀZ_©eZ�ZSP¦�&��aI	�f
ijUWVNXSZ \ �&Ton&acm*Z[X�f�Z(X&fln&a(m~Q}a \ ZST~PNm \ PNQ�U \ fNiWi¨R�h_acfYm~�&T1ack)T~ack�m~X&Uj�ÀZ[m1F$� PNT=Z[X&UjmCZSacmoZSJ���a(�&m~a»Z���P
m~a�Z[m®PN��PN^�dga \ ZSm~¿ ¡ UW£{fNiji$m1QAa \ ZST~PNm \ PNQ&U \ fYiWi¨R \ PNb&©&T1h{a�k��&��aÛ	�f���U­ZSX�T~a�k&m~X&Uj�ÀZ Á«Æ MEÃ|KN¤NJ
fNb&k ¡ UjUW£�fNiWi5Q&X&P°Z[PNh_agZST~U \ �&�#	�f \ fNb�k&UWk�f�Z[a�m»Z[X&f°Z�m~f°Z[Ujm~�ÀR)Z[X&aIm~acija \ Z[UjPNb \ T1U­ZSacT~Ujf¦UjbnWc¬NFjKNFÞ³
fNb&kªZ[X�f�Z{X&fln2a{m~Q}a \ Z[T~PYm \ PYQ&U \ ¡ X�PNmoZ®VNfNijf�¸¯RA£�T~ack�m~X&Uj�ÀZ ÁªÆ MEÃjKY¤NF�à�a_Ujb \ ij�&k&a{PN^�dga \ ZSmIUjb
\ f°Z[acVYPNToR ¡ UjUj£"^}a \ fY�&m~a»ZSX&a�m1QAa \ ZST~PNm \ PNQ&U \ fYiWi¨R \ PNb&©&T1h{a�kª�&��a�	�f \ PY�&iWkªT1acQ&T1acm1acbSZ�f�^&UjfNm1ack
m~fYh{Q�iWa$PN�¢ZSX&a¼�&��	�f�Q}PNQ&��iWf�ZSUWPYb®Uj�¢ZSX&acT1a�fNT1a¼m~Q}a \ ZST~PNm \ PNQ�U \ m~acija \ Z[UjPNb¦^&UjfNm1acm~F�àáa$UWb \ iW��k&a
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,79=���/.lT~acQ}PNT�Z[ack�T~ack�m~X&Uj�ÀZ¼acT1T~PNTCUWmCm~X&Pl��b�Ujb�Z[X�a"T~UjVNXSZ�Q�fNb&aci¢PN�&��UWVN��T~a!¬NFW½YF"	��YZ[X�a"T~a�QAPYToZ[a�k
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�&b&U¨Z�n�fYT~UjfNb \ a�J+í�Êã³�FB��X&a®k�UWm�Z[T~Uj^&�/ZSUWPYb�fNQ&Q}acfNT1m¼ZSPÛ^}a{fNQ&Q&T1P0¸AUjh_f�Z[a�i­R?��fN�&m~m1UWfYb&J"^&�eZ
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	�b�fNk&k�U­ZSUWPNb)Z[P®ZSX&a��&�:Q&X&P�ZSPNh_agZST~U \ T~a�k&m~X&Uj�ÀZªa�moZSUWh_f�ZSacm~J*��a¦fNijm~PÛX&fln2aªX&PNm�ZªVNfYiWf�¸¯R

Q&X&P°Z[PNh_agZST~U \ T1ack&m1X&Uj�ÀZ¦a�moZ[Ujh_f�Z[a�mI�zPYT�ZSX&a_h_f/dgPNT~U¨Z�R«PN�!Q&X&P�ZSPNh_agZST~U \ �&� \ fNb&k&Ujk&f�ZSacm ¡ �+R¯.
fNU	�c�¦a�Z(fNijFjJ}KYMNMNON£1F+��i¨Z[X&PY�&VNXIZSX&a�VNfYiWf�¸¯R Á=<?>?@BA a�moZ[Ujh_f�Z[a�m+X&fln2a�iWfNT1VNacT!m \ f�Z~ZSacTCZSX&fNb�Z[X&PNm1a
�zT~PYhÅZ[X&a$�&��iWUjVNXSZ \ �&Ton&acm1J3UWb®Q&T~Ujb \ UWQ&ija»��a \ PN�&ijk�T~a;�¯�&UWT1a \ PNb&m~UjmoZSacb \ R�^}agZ���aca�b�Z[X&a�m~a!Z���P
T~a�k&m~X�UW�ÀZ�acm�Z[Ujh_f�Z[a�m»fNm%fYb{fYk&k&U¨Z[UjPNb&fNi2m1acija \ ZSUWPYb \ �/Z�PNb�Z[X&a¼Q&X&P°Z[PNh_agZST~U \ �&��m~fNh_Q&ijacF���UWb \ a
\ PYT~ag. \ PNijijfNQ&m~a��&��a�fNT~a"Z�RAQ&U \ fNiji¨R`�zfNUWbSZSacT�Z[X�fNb��&��a�	�fNJ�ZSX&agR���PN��iWk�Z�RAQ&U \ fNiji­R`^}a�fNm~m1UWVNb�ack
Ujb \ PNT1T~a \ Z[i¨RBX&UWVYX¦Q&X&P�ZSPNh_agZST~U \ T~a�k&m~X&Uj�ÀZ[m"^[R{Z[X�a�ijUWVNXSZ \ �&T�n2a(©/Z1Z[acT1F���m1UWb&V$Z[X&a�ag¸AUWm�Z[Ujb&V_m~a�.
ija \ ZSUWPYb \ �/Z[m1J X&Pl��a�n2acT1J¢��a�©&b&k{b&P \ PYb[ZSfNh_UWb�f�Z[UjPNb_PN�EZ[X&a�T1f�Z[a�.0h_acfNm1�&T~a�h_acbSZ�m~fNh_Q&ija¼�zT~PNh
Z[X�a"Q&X&P°Z[PNh_agZST~U \ �&� \ fNb�k&UWk�f�Z[a�mA��U­ZSX&PN�/Z+m~Q}a \ Z[T~PYm \ PYQ&U \ T~ack�m~X&Uj�ÀZ[m ¡ m~a�arWc¬NFjKNFjKN£~F»��X&acT1ac�zPNT1a
f�T~a,�¯�&UjT~a�h_acbSZ�PN� \ PNb&m1UWm�Z[a�b \ RB^Aa�Z���a�acbIZSX&a$m~�&Q}acT1b&Pln�f°.+fNb�k®VNfYiWf�¸¯R¯.0k�acT~U¨n2a�k¦Q&X&P°Z[PNh_agZST~U \
T~a�k&m~X�UW�ÀZ�acm�Z[Ujh{f°Z[acm$Ujm$b�P�Z�b&a \ acm1m~fNT�R�Ujb�Z[X&a�Q&T1acm~a�bSZ�fNb�fNi­RAm1UWm1F
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	�b�Z[X�a�� fNiWi=KNMYMN¤¦PN^&m1acT�nHUjb&V�m~a�fNm~PYb&JAZ[X�a�m~PN�ÀZ���fNT1a�fNb&k�X¯�&h_fNb�k&f°Z[f¦Q&T1P \ acm1m~Ujb&V�Q&UWQ}acijUjb&a
k&a�m \ T1UW^}ack�UWb�WcKNFjK_RAUjacijk&ack�³N³°JW½NOY¤)��� \ fNb&k&Ujk&f�ZSacm~J»UWb \ ij�&k&Ujb&V®Z[X�a7³�¬YëÛm1QAa \ Z[T1PNm \ PNQ&U \ fNiji¨R
\ PYb&©&T~h_a�k�fNb&k7Q&T1PN^&fN^�iWaI�&��a�	�f®fNb&k7KYMIZ[X&f°Z���acT1a \ PNb�©&T~h_ack�fYm�P�ZSX&acT��&��Z�RAQ}acm~F���X&a
h_f/dgPNT1U­Z�R`PN�2Z[X�a�T1ach_fNUjb&Ujb&V \ fNb&k&Ujk&f�ZSacm ¡ ì@ëNMNµ_£�fNT1a�m~Ujb&VNijaIa�QAP \ XÛa�n2a�b[ZSm!ZSX&f�ZIfNT~a�h_PNm�Z
ijUWâ/aci¨R�Z[PB^Aa¦m1iWPl��.lh{PlnAUjb&V�fNmoZSacT~PYUWk&m1J�iWa�flnHUjb&V�ì�¬Y¤NMNMBhI�&i¨Z[U¨.0acQ}P \ X;�&� \ fYb&k&Ujk&f�Z[a�m~F;�5P
m~a�fNT \ X?�zPNT�Q&X&P°Z[PNh_agZST~U \ ����a�	�fºfYh{PYb&V¦Z[X&Ujm_iWfNT1VNa�m~a�Z7PN� \ fYb&k&Ujk&f�Z[a�m~J���a)moZS�&k&Ujack`Z���P
m~��^&m~fNh_Q&ijacm�m~a�iWa \ Z[a�k7f \�\ PNT1k&UWb�V�ZSP{k�U21}acT1acbSZ \ T~U¨Z[a�T~UjfNF
��X&a�©�T~moZ�Q&X&P°Z[PNh_agZST~U \ m1�&^&m~fYh{Q�iWa�UWm»k&acm1UWVNb�ackIZSPIa�¸HX�fN�&moZ»Z[X&a�iWUjmoZ�PN� \ fNb&k�UWk&f°Z[acm=Z[X&f°Z

fNT1a(h{PYmoZIiWUjâYa�i­R�ZSP{^}a(�&��a�	�fYF$��X�UWm¼m~��^&m~fNh_Q&ija$��fNm¼m~a�iWa \ ZSack7^SR \ X&P¢PNm1UWb&V{fNiji3�&� \ fYb&k&U¨.
k&f�ZSacmAZSX&f�Z5Z[X&a"m~�&T�n2agR¦Q&X&P�ZSPNh_agZST~U \ Z�RAQ&Ujb&V \ P¢k&a ¡ k&acm \ T1UW^}ack_Ujb�WcKNFjKN£ \ iWfYm~m~Uj©&a�k{fYm��&��a"	�f ù
fNb&kBZSX&f�ZI��a�T~aªk&a�Z[a \ Z[a�k?Ujb;f�ZªijacfYmoZ�½�a�QAP \ X&m�^SR�ZSX&a¦PNbe.0h_PN�&bSZ[fYUWb;m1PN�ÀZ���fYT~aªQ&UjQAa�iWUjb&a�F
��X&a�UWh_fNVYacm��zPYT%ZSX&a�T~acm1�&i¨Z[Ujb&V�m1�&^&m~fYh{Q�iWa�PY�*ì@¬NKNM \ fNb�k&UWk�f�Z[a�m!��acT~aIQ&T~P \ a�m~m1ack®ZSX&T~PN��VNX
Z[X�a)©�b&fNi��&,7�·Q&UWQ}acijUjb&acJ�fYb&k�ZSX&a�T~a�m~�&i¨Z[Ujb&V`iWUjVNXSZ \ �&T�n2acm���a�T~a)©/Z_��U­ZSX�ZSX&a�,79=���&KNâ¯K
Q&T1PNVNT~fYh{JH�&m~Ujb&V(Z[X&a�T~a�k&m~X�UW�ÀZIfNm¼f_©/ZIQ&fNT1fNh_agZ[a�T¼UWb \ fYm~acm%��X&a�T~a�Z[X&a�T~a+��fYm$b�P{h_a�fNm~�&T1ack
X&PNm�Z_VNfNijf�¸¯R�m~Q}a \ ZST~PNm \ PNQ�U \ T1ack&m1X&UW�ÀZ ¡ Z[X&a�h{fedgPNT~U¨Z�R�PY� \ fNm1acm~£1F_��b�a�X&UjVNX&i¨R�a�¸¢ZSUWb \ Z[a�kº���
	�f ¡ ��'(�&�/.0����²NKNëYëNJ(k&Ujm \ ��m~m~a�kÅUjb Wc¬NFjKNFjKN£~J"��U¨Z[X�f�X&PYmoZ�VNfYiWf�¸¯RÅT~a�k&m~X&Uj�ÀZ`h_acfNm1�&T~a�k�^[R
Z[X�aª�&'(�&��VNfNijf�¸¯R�m1�&Ton&agREJ���fYm�T~a \ Pln2acT1ack?�zT~PNh¶Z[X&Ujm�m~�&^�m~agZÛPN�$Q&X&P°Z[PNh_agZST~U \ �&� \ fYb&k&U¨.
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Observer Frame Epoch [MJD - 53644.3]
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Observer Frame Epoch [MJD - 53679.2]
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d�e�fge�hie�j6k�e dle�m6nioXpqfsr t0e�uvj wyx{z}| dluvr~e ������T�>��� ����T�3�dluvj6�ve dle5mXnio6pqfgr �q�i�������>w�eG����i��t0��k6������h����~�
������� ��¡s¡���¢¤£M�¦¥M��¡�§©¨5ª¬«¬«�«¬­i®°¯ � ¯ � ±i� ²	³ ´¶µ·�	³ ¸ w�¹iº

»½¼�¾s¿lÀ £�¢{Á�® �½Â;�	³ �i² �	³ �v¸ �v± ²	³ ¸¬Ã �{Ä Å� �{Ä � ��Æ ¸v´v´
t0uvmX�vÇlpqkiÈÉe�rAuvÊ~Æ�Ëq²v�v�vÌ�ÍÎ�½Â;�	³ �i¸ �	³ �i� �i¸ Ì	³ �ÏµB�$³ Ð w�¹iº
ÑÏÊquvj6k�e�rAuvÊ~Æ�Ëq²v�v�vÒ�ÍÎ�½Â;�	³ Ì �	³ �iÌ �iÒ ²	³ �¬Ã �{Ä ÓiÔ� �{Ä � � w�¹iº
Õ�uvh�m6pqj;e�rAuvÊ~Æ�Ëq²v�v�v��Í ¯ �	³ �v²½Â·�	³ ² �	³ �iÒ Ò Ì	³ Ò¬Ã � Ä Å��� Ä � w�¹iº
Ö(uvo6Êqe�j;e�rAuvÊ~Æ�Ëq²v�v�vÒ�ÍÎ�	³ ²½Â;�	³ Ð �	³ Òv× Ì Ð	³ ¸¬Ã ��� Ä Ó��� Ä � w�¹iº
Ø � ¾ ¡s¡©�¦¥M��¡�§©¨5Ù¬Ú¬Ú�Û¬­ ® �	³ ²½Â;�	³ Ð �	³ Òv× ±iÌ Ò	³ ² Ã � Ä Ô��� Ä � ��Æ Òv¸v²
Ü�Ý j6h��Ée�rAuvÊ~Æ�Ëq²v�v�vÌ�Í ¯ �	³ ²v×½Â·�	³ Ð �	³ ÒvÐ ´ Ò	³ ´¶µB�$³ ± w�¹iº
Þ � ¾�ß �¦¥M��¡�§©¨5Ù¬Ú¬Ú�Ù¬­ ®v�É�	³ ²v×½Â;�	³ ´v× �	³ ×v× Ì�± ×	³ Ò¬Ã � Ä ���� Ä Ô ��Æ ÐvÒvÌ
à � ¼ ¡s� ß �¦¥M��¡�§©¨5Ù¬Ú¬Ú�á¬­ ® �$³ �½Ââ�$³ Ò �$³ ² Ð �v�$³ × Ã Ô¤Ä ���� Ä � ��Æ Ðv´vÐ

ã Ü o6e�ä>uvÊqå6e Ý f�r~o6e�h�uvr�e½o6uvn�æ¬e�e5jZk Ý hih�e5k�r~e�m�r ÝçÝ åXh�uvniniåXè�e�mZk Ý n�è Ý Ê Ý �v��é�uvk�k Ý him6pqj6�çr Ý e�ê�å6uvr~p Ý jZÌ Ý f_ë uvpqjMe�r�uvÊ~ÆËì²v�v�v²�Í~Æ
w Ý r~e�Æ�íat0e5uvn�å6hie�è�e�j�r�n�pqjXk5ÊqåXm6e�m0pqj0r�o6e½è Ý m6e�Ê îXr�n(uvh�e½n�o Ý ÇAj0pqj·æ Ý Êqm0fguvk�eXé�uvj6m0uvh�e½è�uvh�Ève�m0Çlpqr~o0uvj0uvnir~e�hipqn�È}Æt0e�uvj0hie�m6nioXpqfsrlhie�fge5h�n�r Ý r�o6e¶è�e�uvj Ý f r�o6e½e�ï��¬e�k�r�e�mð�>w�h�e5mXnio6pqfgr�mXpqnir~hipqæ6å6r~p Ý j�é6å6j6mXe5h�r�o6e¶uvnin�å6è��6r~p Ý j Ý f uÉk Ý j6n�r�uvj�r�>wðh�uvr�e�Æ�ñ Ý h_t0uvm6�vÇApqk3È�e�r uvÊ~Æ�Ëì²v�v�vÌ�Í~é$r~o6pqn_pqn_e�nir~pqè�uvr~e�mÉuvn_r�oXe�è�e�uvj Ý f�r~o6e Ý æXnie�hiäve�mZ�>w-hie�m6nioXpqfsr�m6pqn�r�h�pqæ6å6r~p Ý j�ÆÏ�>��niòr�e�è�uvr~pqk�uvjXmynir~uvr�pqn�r�pqk�uvÊ¬e�hih Ý h�nvé{ÇAo6e�jyhie�� Ý hir~e�m�nie��6uvhiuvr~e�Êq��é$o6u>äve�æ¬e�e�jyk Ý è¶æ6pqj6e�m�pqj�ê�å6uvm6h�uvr�å6h�e�Æ�dluvr~e�è�e�uvniåXhie�è�e�j�r~nhie�� Ý hir~e�m*o6e�hie�uvniniåXè�e�k Ý j6nir~uvj�r½ä Ý Êqå6è�e5r~hipqk�hiuvr~e Ý äve�h¶r�o6eyh�uvj6�ve Ý fÏe�uvk3o�niå6h�äve5��Æ�� �~�T�>� pqn�r�oXeyhie�� Ý hir~e5mZnir~uvr~pqnir~pqk5uvÊe�hih Ý h Ý jçr�o6e�è�e5uvn�å6hie�è�e�j�r¤Æ�� �T�3� pqnAr�o6eGn�å6èópqjçê�åXuvm6hiuvr~å6hie Ý f�r~o6e�hie�� Ý hir~e�m·nir~uvr~pqnir~pqk5uvÊ�uvj6m;n���n�r�e�è�uvr~pqkGe5h�h Ý h�nvÆ



é�é

Redshift
0 0.2 0.4 0.6 0.8 1 1.2

 ]
-1

 y
ea

r
-3  )

70
S

N
 R

at
e 

[(
M

p
c/

h

-510

-410

A+B Model
ô

Power Law Model
õ

ö·÷~ø©ù(ú�ûýü�þ¤ÿ������ û��	��ù(úXû�
Kû��
�����	���
�(û��������8ú�����û��(÷����	ù�����û��V÷��! �ü©þ�"©þ$#�þ&%'��û(��)*�+�-,.���/�(ù0,
1 û�ú��+�.23�4�(ù(ú52�û768
Kû��	��ù(úXû�
ýû��
�O÷��*�����:9;�!�	�<����û����	=~÷$�?>�=��	�.@A��BAù��©ú�û�þC� û��	�Xù�úXû�
Kû����
���D��ú
9;�(÷��.�E���(û(�������C÷$�Eù+�Xû��V÷��F����ûG
��3��û�=<H0���I�©ú�ûG�����:9;�J�	�I����=�÷��K��÷~ú���=�û��&LM��û�ûC%��	>�=~ûOü©þ~ü	N�O
�	���P
Kû��	��ù(úXû�
ýû��
��������� ù���û�� ÷��A����û(H-�
�Q�	�;� 1 û��K�	÷�ú���=~û���þ!%�� 1 =$��� û����.�K
Kû��	��ù(úXû�
ýû��
��O
9ðû*���:2�ûR�	����ù�
Kû�� ÷��8û��	�.�4���	��û*��
��3�(û�=�÷��Q9;�(÷��.���
�(û�ú����}ûL÷��S���	�+�M�������;�:2(û�úT����û�úXû��+���(÷��U�
ú����(ø©ûI���.2(û�ú�û��V>
6A��������
ýû��	�Xù�úXû�
Kû����}þW%'�(ûJú��X��û��	�Y�W�¦ù+���Z�}÷$�	�?�	�Mú�û������(÷$�U�(�D�©ú[���(û�>¶û��5�
H-����÷��(ø(\$]K^`_�ab�	��� 1 �:9ðû�úc=$�:9d
e�f�(û�=$�c�©úXû*�:2(û�ú�=��©÷��(þ



g	h

Redshift

E
n

tr
ie

s/
0.

04

0

5

10

15

20
Data

Model (A+B)

Redshift
0 0.2 0.4 0.6 0.8 1 1.2 1.4

E
n

tr
ie

s/
0.

04

0

5

10

15

20
Data

Model (power-law)

ö·÷~ø©ù(ú�ûEü©þ{ÿ©ÿ��Ri'�	
 1 �©ú�÷$���	�?�	�j���(ûQ�	>��Xû	úM2(û��!�(÷$�5��ú�÷$>(ù0��÷��	�?�	�k���ðûQ�	���G����û 1 úXû��(÷��Z��û��P��÷$�5,
��ú�÷$>�ù-��÷��	���R�D�©úl�
�(ûe]m^n_oLp�
� 1 N*�	��� 1 �:9Lû	ú;=��:9qL5>r�X������
eN�ú�����û�
��f�(û�=��XþG��� û��	�.� 1 �	�(û�=
����ûc�����	�(û��óú�û�ø©÷��	�e�����:9;�b���(û 1 ú�û��(÷��Z�}û��óúXû��+���(÷��U�/�(÷$�5��ú�÷$>(ù0��÷��	�(���s�
�(ût>½û��M��,:H-�/
��3�(û�=�þ<%'�(û
H(ø©ù�úXû��B÷�����=~ù��(û'����û;H02�û;�(÷�ø���=�÷~ø	�
��û��F���X�����Xû7���"÷$�&%u��>�=�û ü©þ~ü©þ



g	v
w?xzyk{3|C|z}~xz{��m{3}~�z�k|z{f��{f�ux(�k}~xz}����k�3���k�k{3������xzyk{?�����k{f�c�kxz�

�ðû	÷$=�=�û7�'�	=~þjLM�	�	���	Nu
Kû��	�Xù(ú�û��Y����ûS�������ðú����}û*ù���÷$�(ø g #Y���ðû<���Y�¦ú��	
`�
�(û<���/���(þ+%'�(û76W�5�����}û
���+���S����û�÷~úS���	
 1 =~û�÷��S� 1 û��7��ú�������� 1 ÷$���	=�=�6?���	
 1 =~ûZ��û�Oy÷�þ~û�þ�O3�
�����;��LM��N ÷��'���	�+�M�������
O3���I�����	���©þ
������=�ù���÷$�(øk����ûk���	=~÷$�0,.�	�(ø�=�ûk�	�+�;��ù(úM2(ûZ6e�	>+�Xû�ú523����÷��	�'��÷�
ýû�O
���(û[�D�	�7���©ú~�'����LM��N[� g ��# g�� ÿ��s�~ 
�M�}û�ú��	�(÷��	��6(û��©ú�þ

%'�(û*
Kû��	��ù(úXû�
Kû��
�I���b¡T�©÷�� ûZ�R�	=~þkL5�	�	�	��N*÷��'>��	�Xû��4�	�W�����
���¦ú��	
¢���(û£�(ù 1 û�ú��+�.23��i'�	�5,

��	=��©ø�6W¡Mú��-¤�û��7��O¥���:2(û�úX÷��(ø;�	>��©ù-�Iÿ��*��BAù��©úXû'��û�ø©ú�û�û���þ'¦£=§������ù(ø	��¡T�©÷��KûZ�t��=�þ�L5�	�	�	��NT���*���X�
ø©÷§2�ûe��LM��NIû7¨ 1 =�÷���÷§��=§6©O����(û768��� 1 ú��:2½÷��(ûY���(ûKúXû�������÷$�U�G�(÷��M��ú�÷$>�ù-��÷��	�!�	�l�+�ðûKúXû����:2�û	úXû��V�¦ú��	

����û�÷~úS�E�	�
��û£i'�©ú�=��I�X÷�
�ù+=$���}÷$�����T9;�(÷��.�&�����Xù+
ýû��4�Q�������M�
�	�
�]ú����}û 1 û�ú*ù+�(÷��*���	
��:2½÷$�(ø£2��	=§,
ù�
Kû�þRª ÷��
�G���(÷���÷����D�©ú�
����}÷$����Or9ðûe���	������
 1 ù-��ûY����ûJúXû�=����}÷�2(û��lù+
Q>¶û�úR�	�[�EiT,�ø�û��(û	ú����}û��
���-ûL÷$�?û��	�.�?úXû�������÷$�U�;>(÷��W�	���;���(û	úXû�>
6C�
�(ûLú�û������(÷$�U�*�(û 1 û�����û����	û;���+���(û	÷�ú û�«���÷~û����76?�¦ù����7,
��÷��	�(þ?ö;÷�����÷��(ø4�&BAù����(ú����}÷$���¦ù��+�Z��÷��	�W���I����÷$�S����>(ù�=�����û��[û�«e�	÷�û����Z6m�¦ù��+�Z��÷��	� ÷$�C�
�(ûKú��	�(ø�û
�©���	";¬��;¬��©� h "Kø©÷�2(û��c�'�Q�
L���N[�­L5�©��� h ^��©���Gÿ��t®cü©���	�©�
¯©N � ÿX�s�~ (�5��û�ú��	�(÷��	��6�û���úXþ

i'� 1�1 û�=�=$��ú��?ûZ���	=�þ<LXÿ v	v	v Nc
Kû��	��ù(úXû��W�
�(ûI���°���Oú��X��ûI�D�©úk����ûI=$�f����=u±/�(÷�2(û�ú��Xû�>
6K���	
Y,
>(÷��(÷��(øA�+�����4�¦ú���
²�4�Aù�
Q>¶û�úR�	�³�Xù(ú52�û76j��O ÷�����=~ù��(÷��(ø�2�÷��Xù+�	=k�Xû��©ú��.�(û��Q�	�³�(û��©ú�>
6aø	��=$��¨½÷~û���þ
¦£=§���+�©ù(ø	�F�
�(ûZ6´�+������� 1 ú��:2�÷��(ûW�	�aû�«e�	÷�û����Z6µ�¦ù����Z�}÷$������úI�RúXû������(÷��U�&�(÷��M�}úX÷�>(ù-��÷��	��Ok����û
úXû�������÷$�U� ú��	�(ø©û/���:2�û	úXû��&>
6e���(û/
Kû��	��ù(úXû�
ýû��
�]÷$�S���I��
��	=�=©�������l9Lû³���	@_ûl���(û/BAù�����û��?úXû��Xù�=§�
����>¶û<����û*�������Kú����}ûY���;�;���©þTª\û�÷�����=~ù��(ûS����û*i'� 1�1 û�=�=$�©ú��JûZ�;�	=~þkL�ÿ v	v	v N ú����}ûY
Kû��	��ù(úXû7,

Kû��
��>
6?�	���(÷��(øe���M���������©ú��A¶·¯*��û�ú�
°���Y�
�(û*=$��ø�,.=~÷$@_û�=~÷$�+�3�f�4�¦ù����Z�}÷$����Oy÷�þ~û�þ�Ob�Y��û	ú�
¸�	�¥����û
�D�©ú�
¹L�º©»�L5�	¼�½TNs®(ºs»3¾U¿kÀ�ÁXÁfNÂ¯sÃ��©Ä�¯¿kÀ�ÁXÁ O�9;�(û�ú�û³º©»�L5�	¼�½TN0÷$�~�
�(ût
e�f�(û�= 1 úXû��(÷$�7��÷��	�G�X�"úXû��+���(÷��U�
Å û	ú��	O�º »+¾U¿kÀZÁ�Á ÷��Æ���(ûRi'� 1+1 û�=$=��©ú��ýûZ���	=~þ³LXÿ v	v	v N'
Kû����Xù(ú�û�
Kû��
�J÷��&%u�	>+=�û ü©þ~ü	Ob�	���&Ä ¿kÀ�ÁXÁ ÷��
����û;BAù��X��û��8û�ú�ú��©út�	�I�
�(ûR
ýû��	�Xù�úXû�
Kû����}þ

)*�	��=~û��KûZ�c��=�þ~LM�	�	��ü	NT
Kû����Xù(ú�û��*���(û'���µ����ú�����û����;��Ç ÿ�����ù���÷$��ø;�+�����*�¦ú��	
n�
�(ûSÈ]úXû��X�
É >��Xû	úM23���
�©úX÷~û�� É úX÷~ø©÷����k)�û�û 1 ��ù(úM2(ûZ6VLMÈ ÉRÉ )*��NÆ����úXúX÷~û����©ù0�k9]÷��
�*�
�(û'¦£�02+������û��(i'�	
Kû	ú��
�D�©úY��ù(úM2(ûZ6r�����W�
�(û�Êðù+>�>�=~ûe� 1 �	��û�%Éû�=~û������ 1 ûALMÊ£�+%'NXþcLMË ù Å �(ûZ�
���:23�AÌÍi'�	���+�	=$=§6�L5�	�	� g N



h �
���:2�ûJú�û��	û��
��=§6 1 ú�û��Xû��
��û��!���­���?ú�����ûI
Kû��	�Xù(ú�û�
Kû��
�
�;>+�	�Xû��!�����	���	=§6r�X÷��;���k" g ���ðûQ�¦ú��	

Ê£�+%'O�÷�����=~ù��(÷��(ø£����ûðü	�����ðûY�����	=§6 Å û��W>
6A)*�	��=~û��Oû7�*�	=~þTLM�	�	��ü	N�O·>(ù-�l9Lû³9]÷$=�=j
��	@_ûLù��Xû/�	�
����û;)*����=�û�� û7�;�	=~þ³LM�	�	��ü	NS�	����=�6r�X÷���N�þ

ªcû ù���û4�
�(û�÷~ú4
Kû��	��ù(úXû�
ýû��
�V÷��J�
�(û úXû������(÷��U� ú��	�(ø�û°ÿ�����¬ ��¬ ÿ��Tü©þ¸±£��÷$��ø?�
�(û�÷~ú
�����	=~û��?û�«��	÷�û����Z6E�¦ù����Z�}÷$����Oj�	��÷$�+�¦û�úXú�û��C�¦ú��	
 ö·÷~ø©ù(úXûEÿ	üQ���~�-��ú��	=~ø©û�ú�ûZ�*��=�þuLM���	�©ü	N�Os9ðû£H-�Y�
�¦ù����7��÷��	�&]!^8_Q�S^8Î��
¯S^�ÏC��ÐsOs23�	=�÷�� ÷$�Q�
�(û�úXû�������÷$�U�]ú��	�(ø©ûKÿ����;¬��;¬��©���©þ'%'�(û*>¶û��5��,.H0�
1 �©ú��	
KûZ�}û�ú����©úXûG]Í�Ñ® g ��"	" g©Ò _Ó�¹"	"©� v # Ò ÎÑ�Ñ®R"Gÿ���� g �	���KÏo� ÿ��©��"©þ?%'�(÷��Q�¦ù����7��÷��	�
÷��I���©ú�
e��=�÷ Å û������G�����X�Q����ûC�Aù�
Q>¶û�ú��	�âû7¨ 1 û��Z��û��m�+�ðûC�D�©út���(û	÷�úQ�Xù(ú52�ûZ6�÷$�Eû�BAù��	=u�
�E�X÷§¨rO
����ûC�Aù�
Q>¶û�ú/�
�(ûZ6��	>���û�ú52�û��a÷��A����ûOúXû������(÷��U� ÷��
��û�ú523�	=�ÿ�����¬Ñ�?¬ ÿ��~ü�O ø©÷§2�÷��(øE�e2+��=�ù(û(�	�
�'����L���N[��Ô�®óÿ��©��#	"t^ g �©���Gÿ��t®�� v � v "©� ¯ ^ ÿ g �>ÿ��©� Ð©Õ � ÿX� �~  �M�}û�ú����(÷$����6(û��©ú�þ

%'�(û�ú�û������(÷��U�I�(û 1 û����(û�����ûI��������ûIû�«e�	÷�û����Z6V�¦ù����7��÷��	�F�D��úk�
�(û 1 úXû��Xû��
�I�������e�Xû7�J÷��/��÷$�5,
��ù+���Xû��c÷��m 	ü©þ$#�þ$�	¼�÷�����=�ù���÷$�(ø4���(û4���	=�÷��-,:�	�(ø	=~ûW�	�����Xù(ú52�û76���>��Xû	úM23����÷��	����÷�
Kû�O£�'����LM��NG�
Ô~ÿ���"�ü/®m�©�����	"©� Õ � ÿX�s�~¯¸�M�}û�ú����(÷$����6(û��©ú�þ

Ö }~xz{���{f}~�z�k|z{3�m{3��xG�k}~xz}��k�~xC���k�3���k�k{3������xzyk{��kxz�

����H-����÷��(øS���(ûS
��f�(û�=���O�9ðût�.���f�	�Xû'���X�T����÷�����=�ù���ûc��ûZ2(û�ú���=¥�	�����(û'�+�`����ú����}ûS
Kû��	��ù(úXû�
Kû��
���
=~÷$�5��û��°÷���%��	>�=~û?ü©þ~ü©þ�ªcû?û7¨j��=�ù+�(û��
�(ûW)*�	��=~û��aû7�&�	=�þYLM�	���©ü	NEú�����ûW
Kû����Xù(ú�û�
Kû��
�C÷$�E����û
úXû�������÷$�U�Kú��	�(ø©ûQ�©���e¬°�G¬°�	���C>¶û����©ù���û£���(ûEû�«���÷~û����76J�¦ù����7��÷��	��O·ø�÷�2(û��?>
6K�-�}ú��	=~ø©û	úðûZ���	=�þ
LM���	�©ü	N�Oð÷��(�	�+=�6 1 =�������û��m�D�©úKúXû������(÷��U��� ø©úXû�����û	ú*�
���	� ÿ�O£�	�+��>¶û�����ù��Xû����(û g #P�+�ðû&�¦ú��	

���/���mL5�ðû�÷�=�=;ûZ�e��=�þ�OT�	���	�	Nð÷��G����û����	
KûJúXû�������÷$�U�ýú��	�(ø©ûI�+�	
K÷$���X��û£����û�H-�K÷������	
 1 �©ú�÷$���	�
���c���(ûY#����ðû£�¦ú��	
�)*�	��=~û��?û7�*�	=~þTLM�	�	��ü	NXþS��÷$
K÷�=$�©ú*úXû������	�(÷��(øI�+�	=$�+�S�D�©ú��
�(ûY
Kû����Xù(ú�û�
Kû��
�
�	�'%��	�(ú56�ûZ�W�	=�þYLM�	���	#	N�O�9;�(÷$�.�a÷���>��	��û��8�	� h ���-û?÷$�F�
�(ûOú�û������(÷$�U�8ú��	�(ø©û;9Lû�=$=S���:2�û�ú�û��
>
64���(û;���£����O��	�+�F�D�©úÆ9;�(÷��.�(����û�úXû�������÷$�U�
�£�©ú�û����X��û7¨ 1 =�÷���÷§��=§6V�M���X��û���þ*×S����������ûQÊ£��ú��(÷��
ûZ���	=~þ³LM���	�	�	N'�	�+���
�(û�×<=$�	�+�]û7���	=�þ³L5�	�	�©ü�Nâú����}û;
Kû��	�Xù(ú�û�
Kû��
�
��OT>+�	�Xû��F�	�&�����
�(�¦ú��	
°����û
Ø[Ù É �E
K÷$�	ú��	=~û��+�X÷��(øW�Xù(ú52�û76©O·÷�����=~ù��(û���� ú�û�BAù(÷~úXû�
Kû����*�
������û��	�.���+�°>¶ûQ�	�����f��÷�����û��(9]÷§���



h ÿ
�K�����M�Rø��	=$�X¨f689]÷§���µ� 1+1 �©úXû��
��
��©ø	�(÷§��ù+�(û�ÚqÛ ÿ v O<9;��÷$�.��÷��
��ú��f�(ù��	û��W�K>�÷$�	�(�©ø	�©÷����5�
�D�©÷��
�����	�5���Xþ����[���-ûI���C�f���	ù(úXú�û��?�����G���	���5���	�
�ýú�����û 1 û	úLù��(÷§�eÚl,.>+�	����=~ù�
K÷$�����X÷§��6V÷����	=$=
ø	�	=���¨½÷~û���OÆ�
�(÷$�c9Y�©ù+=$�8�����W>½ûC���V÷$���Xù(û	þ�Ê/�:9Lû72�û�ú�O£�	�Q������û��J�	>��.2(û�OB÷§�4���	�I>¶û�û��8�����:9;�
���+���'���(û*�+�Ü���Kú�����û 1 û�úâù���÷��;�5��û�=�=��©út
e������LM�D�©ú�9;�(÷$�.�����(û<�
������=bÚl,.>������4=�ù�
K÷����	��÷���6 ÷��'�
1 ú��.¨s6rN�÷��*�W�¦ù����Z�}÷$�����	�[�(öÆÙ¹L5�E�	���Aù�����÷·û7�e�	=~þ$Ou�	�	�	"	¼��(ù�=�=~÷�23�	� ûZ���	=�þ�OT���	�	�	>�N�þKö·÷$�+�	=$=§6©O
����ûW�E�	�(ø�9]÷��.@VûZ�&��=�þYLM�	�	��#	NI
Kû��	��ù(úXû�
Kû��
� ÷���>��	��û��8�	�8���ðûW��÷$�����:2�û	úXû��!2�÷�� 1 úX÷����	÷ 1 ��=
����
 1 �	�(û��
�F�����	=§6j��÷$�J÷��8� 1 û��7��ú��?�	>0���©÷��(û��8>
6K�
�(ûW��)*���Vø	��=$��¨s6cúXû��+���(÷��U�&�Xù(ú52�û76Ïþµ%'�(÷��

Kû��	��ù(úXû�
Kû��
�?���	�e�X÷~ø	�(÷�H����	�
�E�56j�5��û�
e�X��÷�� ù����	û�úM�
�©÷����}÷�û������+���A�©úXû4�(÷�Ý½û	úXû����E�¦ú��	
Þ�����	��û
÷�� 1 ���X���	
KûZ�}úX÷��A��ù(úM2(ûZ6r�Xþ¢��� 1 �©ú5��÷���ù�=��©ú�O[���(û&���-ûA�(÷������:2�û�ú�û��µ>
6J����÷$�*��û��.���(÷�Blù�ûE
�ù��5�
=~÷�ûI9]÷§���(÷��m� 1�1 ú��:¨½÷�
e�X��û�=§6 ÿ	þ�"	ß��	�k���(û4���©úXû��e���[�
�(û�÷~ú����	�5�Cø��	=$�X¨�÷~û���O[�
�(û ú��	��÷�ù����	�k����û
��)*����� 1 û��Z�}ú��	����� 1 ÷��cH�>½û	ú���þS%u�*��û�úX÷§2�ûc�*���cú�����û'�¦ú��	
µ���(û��Xût� 1 û��7��ú�������� 1 ÷$�t�	>+�Xû�ú523����÷��	����O
�	���Xù�
 1 �}÷$�	�+�£�©ú�û��(û	û��(û��F�	>��©ù-�����:9��+�ðû;�©úXû;�(÷��M��ú�÷$>�ù-��û��e9]÷§���(÷��(����û�÷~ú/�����M�Iø	�	=���¨½÷�û��/�X�
=��©úXø©û	úâø	�	=��	�Z�
�3�	û��
��ú�÷$�;�(÷��M�
�	����û��Xþ

à³áZâbáãà äGå7æ:ç�æ�è�é~ê ëfìníIìbæ:îJï¢è+ðbî�ñDç

ª\û(���:9¸���	����÷$��û�úQH0���R�	���
�(ûe���	
�>(÷$��û��V�+�ò���8ú����}û�
ýû��	�Xù�úXû�
Kû����
�/��������ûýú�����û�
��f�(û�=��
�(÷����	ù�����û���÷��` �ü©þ�"©þ��	Oðù+�X÷��(ø&�
�(ûA
���¨½÷�
�ù�
 =~÷$@_û�=~÷$�+�3�f��� 1+1 ú��	���.���	�£ �ü©þ�"©þ¤ÿ�þ�%'�(û û�ú�ú��©ú��
BAù����}û��e>½û�=$�:9��©úXûT�
�(ûT23�	=�ù�û��[�	�	���(û'H0� 1 �©ú���
ýû7��û	ú��[�D�©úr9;�(÷��.�*���(ût=��©ø�,.=~÷�@�û�=~÷����3�f���¦ù����7��÷��	�
�.���	��ø©û��k>
6Rÿ�ó	�Y���	
 1 �©úXû��£���L÷§���T
e�X¨�÷�
�ù+
eO�9;��÷$�.���	���Xù�
Kû��j�
�����u���(ûS=~÷�@�û�=~÷����3�f���¦ù����7��÷��	�
÷��;� 1�1 ú��:¨½÷�
e�X��û�=§6�È;�©ù�����÷$���(þIªcûKù���ûR�
�(û��E���£±/��%d���	�U��9£�©ú�û 1 �	�.@z�©ø©ûFLMô©�	
Kû��RÌòÙ/�f�	��O
ÿ v	v ü	N'�D�©úT����û;�¦ù+���Z�}÷$�	�&� 1 �}÷$
K÷ Å ���}÷$���A�	�+�8û	úXú��©út�	���	=§6r�X÷��Xþ

õ ��öe{f|.÷���}·öø|z{3�k�zyk��ù7xC{fú~�~���kxz���~�´�~ùYû »

ª\ûAH(ú��M�E���	����÷$��û�úG�P�X÷�
 1 =�ûe��9Y��, 1 �©ú��	
KûZ��û	ú(
��f�(û�=k���+���E��û����	úX÷�>½û�� 1 �.9ðû�ú5,.=��:9 úXû��+���(÷��U�
ûZ2��	=~ù-��÷��	�?�	�~���(ûQ��� ú��X��ûE÷����(û 1 û����(û��
�(�	�[�������X÷��(û�ú�����÷��	�?�	�j�
�(û��M�
�©úY�D�©ú�
e�X��÷��	�E�(÷��M�
�©úM6	O



h �
º » L��-N��¹ü<LXÿ<^���N�ýÉþ�%'�(ûe>¶û��M��,.H-� 1 �.9ðû�ú5,.=��:9Þ
e�f�(û�=�÷��������:9;�K�	�'���(ûe���	���(û��V��ù(ú52�ûO÷��
ö·÷~ø©þ;ü�þ¤ÿ���OÆ�	���G�
�(û 1 úXû��(÷��Z��û��[ú�û������(÷��U�e�(÷$�5��ú�÷$>(ù0��÷��	� ÷$�*�����:9;�[÷��Rö·÷~ø©þ;ü©þ{ÿ©ÿ	þKö·÷§���}÷$��øQ���(÷��

��3��û�=+���Y�
�(ûRH-2�û;�����
�e��ûZ�
��O�9Lû;H����

ü � LM�©���fþjÿ�� �� ÿ�� � N � ÿX� � �(���-ûR� 1 � �~Ð��sÐ � ÿ 6½ú ���

	 � LXÿ���"�
`�©���	N

��
 ý � ®;�	� h �

9;�(û	úXû � 
 ý ÷$�<�
�(û�����úXúXû�=$�X��÷��	�?���lû�«���÷~û��
�(>½û7��9Lû	û��4���(û£��9£�4H-���}û�� 1 �©ú��	
KûZ��û	ú���þG%'�(û�ËR�
1 ú��	>��	>(÷�=~÷���6P�D�©úT�
�(÷$�/
��3�(û�=y÷$�������F�¢�©���	#©þ[ªcû]û�
 1 �����X÷ Å ûc�
�����t����û�H-����û��e23�	=~ù(û���� 	 ÷��
ø©ú�û����}û�ú��
���	�W�	O¶÷~þ�û	þ$O3�
�(ûðú�����ûð÷$�S��ûZ��û	ú�
K÷��(û��I���Q>½û/�	�O÷�����ú�û��	��÷$�(ø��¦ù��+�Z��÷��	�W�	��úXû��+���(÷��U��O~�X�
����û�Ç��	��"©Ä�=~ûZ2(û�=~þ

� yk{����������T�����k{3�

ª\ûG�(û7¨f�C���	�+�X÷��(û�ú/�
�(ûG\$]`^�_Qal
��f�(û�=�O�9]÷§���KÏ�L � N]ø©÷§2�û��J>
6mØ[Bs�(þ[ü�þ¤ÿ���þ�¦£�Q��÷$����ù����Xû��
>
6aö"!�©ú��M�}û�ú�ûZ�e��=�þtL5�	�	�	��N�Or�
�(û�ú�ûJ÷$�R�M�}÷$=�=Æ��÷�ø	��÷$H����	�
�Où+����û	úM����÷$�
��6��	�G�
�(û����	��
ý÷����M�
�©ú*�D�©úM,

�����÷��	� ú��X��û(LM�(öTÙ/N�Of9;�(÷��.�C÷��t�e=~÷�
ý÷§���X��÷��	�A�D��ú 1 =��	��÷��(øe�	>��Xû	úM23���}÷$�	�+�	=b���	�+�M��ú��©÷����
�t�	�A�+�
�(û�=$�:6F�}÷$
KûI
��f�(û�=��Xþ����G9;���X���D�	=�=$�:9;�<9ðûI�.���f�	�Xû��	��ûEû��5��÷�
e�X��û��	�j�
�(ûI�(öÆÙcOT�����E���W���X�
1 ú�� 1 �©ø	�X��û/�
�(ûI�M6r�5��û�
����}÷$�Kù��+��û�ú5���©÷��
��÷~û�� ÷��G���(û��(öTÙ-þ¥ªcû��D��=$=��:9Ü�
�(ûI� 1+1 ú��	���.�!���k�ðû�÷�=�=
ûZ�I�	=~þSL5�	�	�	�	Nc�	���e���	@_û/���(ûQ�M����ú£�D�©ú�
e�X��÷��	�Cú�����û��¦ú��	
ÑÊ£� 1 @A÷$���*Ì­×*û��	���	
 L5�	�	�	��NXþ;%'�(û
�¦ù����7��÷��	���	=b�D��ú�
 ���·�
�(ûR�M����úc�D��ú�
�����÷��	� ú��X��û ÷$�

#� LM��Nl� $ ^&% �
ÿÆ^¢L���Ã('XN*) � � ÿXÿ ��+P6½ú ��� � 1 � �~Ð Ò L5ü©þ{ÿ©ÿ�N

9;�(û	úXû � � ÿXÿ �-, ÿ LXÿX�	�'@s
��Xû��z���k� 1 �
���
N:����O $ ���©���Gÿ©ÿ h©Ò %l���©��� h©Ò 'l��#©��#�O©�	����.Q��"	���©þ
ö·�©úT����û��5��û�=�=��©ú/
��	���/��û�����÷���6`Lp�
�(û�] ���	
 1 ���(û��
��Nk9ðû�÷����}û�ø©ú�����ûS�
�(û��5���©út�D�©ú�
�����÷��	�8ú����}û



h #
�:2�û	úl��÷�
Kû�¼k�	�/
ýû��
��÷��	�(û��?>
6J�-û�÷�=$=çûZ�I�	=�þ<LM���	�	�	N�O·�
�(÷$�£���	��>¶û�û7¨ 1 û��7��û��4�
�C�:2�û�ú�û��5��÷�
e�X��û
����û[�
�����	=¥�5��û�=$=��©ú³
e�����<��û�����÷���6CúXû�=$���}÷�2(û[�
��û��M��÷�
�����û��<�	�s���(ûc�M�}û�=�=$��úl
��	���<�(û����X÷§��6(�
�����/�©ú�û
>��	��û��P�	�?=�ù�
K÷����	��÷���6	O<�	� ÷§� ÷�����=�ù���û��Q�4���	�
��úX÷�>(ù-�}÷$���V�¦ú���
²�M�
�©ú��'���+���e���:2�ûe>(ù(ú��(û��P�©ù-��þ
¡;û	ú��D�©ú�
K÷$�(ø*����û;H0��ù+�X÷��(øR�
�(ûRH-2�û;�����
���XûZ�
�-ø�÷�2(û��

] � LM�	� h 
 ÿ����	N � ÿ�� ���7  ���ðûR� ���+ 6½ú ���

_ � L v ��# þ Ð �  �~Ð � � N � ÿ�� �~  �+�ðûR� ���+

��/10 � ®R�©� g�h

9;�(û	úXû ��/10 ÷��³�
�(ûQ���©úXú�û�=�����÷��	�E����û�«���÷~û��
��>¶ûZ��9ðû�û��C�
�(ûc��9£�WH-���}û�� 1 �©ú��	
Kû7��û�ú��Xþ�%'�(ûIËR�
1 ú��	>��	>(÷�=~÷���6E�D�©úu����÷$�'
��f�(û�=�÷��2�����&���©� g ÿ	þS%'�(û*>¶û��5��,.H0�;\ ]!^m_�aj
��3��û�=�÷��'�����:9;�&�	�T����û
����=�÷��4��ù(ú52�û ÷$� ö·÷~ø©þ½ü©þ¤ÿX�	Oj�	�+���
�(û 1 ú�û��(÷��Z�}û��8úXû��+���(÷��U�;�(÷��M��ú�÷$>�ù-��÷��	�8÷$�'�����:9;� ÷��?ö·÷~ø©þ�ü©þ{ÿ©ÿ	þ
ª\û�������ûc�������£���(ûJù��+��û�ú5���©÷��
��÷~û��R�	�G�
�(û�] �	���?_ 1 ��ú��	
KûZ�}û�ú��*�©úXû�Ç ü	#43Ó�	�+�PÇ­#	"43eO
úXû�� 1 û��7��÷§2�û�=§6Ïþ?ö·�©ú£���	
 1 �©ú�÷$���	��O0÷��~9Lû 1 û�ú��D��ú�
Þ�WH-�*���Q�
�(û�\ ]�^´_QaÆ
��f�(û�=�Ok�Xù 1+1 úXû����X÷��(ø
����ûP��)*�+�������
�	O£����û[ù��+��û�ú5���©÷��
��÷~û��E��������ûPH-� 1 �©ú��	
KûZ�}û�ú��A�©úXûPÇ "�#(3 �	����Ç # h 3eO
úXû�� 1 û��7��÷§2�û�=§6Ïþ É ù(ú[�	���	=§6r�X÷��l��û�úXû"÷��³��÷$
K÷�=$��ú��
�'�
����� 1 ú�û��Xû��
��û��G>�6&�-û�÷�=$=Gû7�£��=�þ�L5�	�	�	��N�O�9]÷§���
����û 1 ú�÷$
��©ú56A�(÷$Ý¶û�ú�û����	û��S>¶û�÷��(øt�������[9ðûðù���û£�;�(÷�Ý½û	úXû��
�Y�Xù�>���ûZ�R���f����û/�:23�©÷�=$�	>+=�û/��������O������
9ðûEù��Xû��G
e�X¨�÷�
�ù+
²=~÷$@_û�=~÷$���f�f��
ýû7�����f�G���GH-�£�
�(ûI�����
�����G
e�f�(û�=$�Y���j���(ûI�+� ú����}û�þEö·�©ú
����
 1 �©úX÷����	�+Or�-û�÷�=$=�û7�£��=�þ�L5�	�	�	�	Nk�D��ù����*2+��=�ù(û��[�	�~]`��L�ÿ��Tü5
 ÿ�����N � ÿ��s���� Q���-ûc� ���+ 6½ú ���
�	���I_Ü�dL h ����
G�©���	N � ÿ��s�~ c���ðû<� ���+ þ<×S�X���I�	�+�	=�6r��û��kH�����ûZ2½÷$��û����	û'�D�©ú���9£�Y����
 1 �	�(û��
���
���;���(û���� ú�����ût9]÷��
�(���(ûQ�X÷~ø	�(÷�H����	�+��ûI�	�j�
�(ûQ\$]/a<L5û7¨s��û��+�(û���N*���	
 1 ���(û��
��=~û����l�������(�����X�
�	�¥���(ûR\$_Qa³L 1 ú��	
 1 �
Nc���	
 1 ���(û��
��þ
ªcûR���X��ûS�����X�;�	�(û*�������������	����ù(ú�����û�=�6C¤�ù+�(ø©ûS���(û ø	�f�f���(û����'�	��H-���	�·�
�(÷��c
��f�(û�=�ù��X÷��(ø

�(2½÷��Xù��	=*÷$��� 1 û��Z�}÷$�	�8�©úI¶ ¯ H-�Q��� ö·÷~ø©þZü©þ{ÿ��	OS��÷$���	ûI���(ûC
Kû��	�Xù(ú�û�
Kû��
�
�e��úXûOû��	�.� 1 =$�X����û��
687979:<;>=@?BA �W���	���5���	�
��,6ú����}û�
��3�(û�=�þ(¦d>¶ûZ���}û�ú 1 ÷��Z�}ù(úXû��	�~�
�(ûJø	�f�3����û����*���³H0�K÷$��ø�÷�2(û��!>�6
ö·÷~ø©þÉü©þ¤ÿ�ÿ�O·9;��÷$�.�?���+�.9;�<�
�(ûI�	>+�Xû�ú52�û��[ú�û������(÷$�U���(÷$�5��ú�÷$>(ù0��÷��	���D�©ú³�
�(ûIH-2(û������
�C�Xû7���Y���	
Y,



h ü
1 �©ú�û��A9]÷§���F�
�(û 1 úXû���÷$�7��û��aú�û������(÷$�U�C�(÷��M��ú�÷$>�ù-��÷��	�����D�©ú'����ûC\ ]`^�_Qa³�	��� 1 �:9Lû	úM,.=��:9 ú����}û

��3��û�=��I���	�
2��	=�2(û���9]÷��
�F���(ûG
ýû��	�Xù�úXû��aû�«e�	÷�û����Z6µ�¦ù����Z�}÷$�����I�D�©út���(ûC��÷$Ý¶û�ú�û��
�4
Kû��	��ù(úXû7,

Kû��
����þY%'�(û;�©ø©ú�û�û�
Kû����Q>¶ûZ��9ðû�û��G�
�(û 1 úXû��(÷��Z��û��E�(÷��M�}úX÷�>(ù-��÷��	���/�D�©ú'>������8ûZ2��	=�2½÷��(øC
��f�(û�=��
�	�������+���;�	�¥���(ûR�����
�K÷$�tBAù(÷§��û]úXû������	����>�=�û	þ

CEDGF HJILKMKONQPBRTSVUXWYS[Z]\_^a`cbLdfeLghUji-HJk ^aNQi<`ml `cNQdnILPB`1KO`co"i

ª\ûS���:2�û 1 ú�û���û��
��û��e�£
ýû��	�Xù�úXû�
Kû����/�	���
�(ûS�������Lú����}û ÷��/���(û*úXû��+���(÷��U�"ú��	��ø©û<�;¬���p¢�©�{ÿX�
�¦ú���
����(û/H(ú��5�*�Xû��	�����W�	�3����û/��)*�+�-,.���k�(ù 1 û�ú��+�.23�I��ù(úM2(ûZ6Ïþt¦/�U��û�ú³�Xû�=�û��Z�}÷$�	�W�	ù-����O3����û-ú�����û7,

Kû��	��ù(úXû�
Kû��
�*���	
 1 =�û-÷$�+��=~ù��(û��l�S�����
�	=¥�	�;ÿ g �+�ðûc���	O·�	�s9;��÷$�.� ÿX�'9ðû�ú�û£� 1 û��Z��ú��	����� 1 ÷����	=�=§6
������H(ú�
Kû��(þS%'�(ûlH����	=s��� ÷$�t���(û³���	
 1 =~û ÷��u�/�(÷~ø	��=§6 û7¨s��÷����Z�}û���O 1 �+�����	
Kû7��úX÷�����=$=§6ó÷$�(û��
��÷�H(û��
���ò���(9]÷��
�J�E
Kû��	��ù(úXû��8���	�M�Oø	�	=���¨s6cú�û������(÷��U��þK%'�(û ÷$����û�ú5��÷��	�J�	�'�©ú5��÷�H���÷��	=³���ðûO÷��F����û
�����
�I�M�}úXû��	
 �	�+�Q���(ûLù+�Xû*�	�b�(û7���©÷�=~û��4�E�	�
��û*i'��ú�=����X÷�
�ù�=�����÷��	���'���+���(û*��ù(úM2(ûZ6 û�«e�	÷�û����Z6	O
�	=��	�(ø�9]÷��
�4�
�(ûýú��	=�=�÷��(ø&�����}ù(úXû��	�����(û���)*���0,.���/�(ù 1 û�ú����:2+�A�(ù(ú52�ûZ6	O<���:2(ûóû����	>�=~û�� ù+�'�
�
�	>-�
�©÷��e�;���µ���]ú����}û'
Kû��	��ù(úXû�
ýû��
�<9]÷§���e��
��	=�=�û	úl�56j�5��û�
e�X��÷��-ù��+��û�ú5���©÷��
��÷~û��������	� 1 ú�ûZ2½÷��©ù��

Kû��	��ù(úXû�
Kû��
���-÷$�&�(���	
 1 �©ú��	>�=~û]ú�û������(÷��U��ú��	�(ø©û	þ
ªcûG���:2�ûW�	=����E� 1�1 =~÷�û��J�E
���¨½÷$
Iù�
Y,.=~÷$@_û�=~÷$���f�f���}û��.����÷$BAù(û�O[9;�(÷��.�aû�����>�=�û��Jù��c�
�E�	�7,

����ù��
�;�D�©úS�M6r�5��û�
����}÷$�]û�ú�ú��©ú��S�	���I�
��H-�;
�ù�=§��÷ 1 =~ûR���������
���Xû7���Æ����
��f�(û�=��'�	�����(û*�+� ú����}û
�	�l�I�¦ù����7��÷��	�W�	��ú�û������(÷$�U�}þt%'�(÷$�<
e�X¨�÷�
�ù+
 =~÷$@_û�=~÷$���f�f�W
ýû7�����f�C
��	@_û��'� 1 �}÷$
��	=¶ù���ûY�	�+����û
�:23�©÷$=��	>�=~ûG�+�����	O³>(ù-�OúXû�Blù�÷�ú�û��Eû��M��÷�
�����û��I�	�u�
�(ûe��� �(û7��û��Z��÷��	� û�«���÷~û����76©O'�	��� ÷��
�Iù��+��û�ú5,
����÷$�
��6©O��	�c�e�¦ù����Z�}÷$���A�	�çúXû������(÷��U��þ³ªcûR���:2�û�� 1�1 =~÷~û��e�
�(÷��[�}û��.���(÷�BAù(ûc�
�(�e����
Q>(÷������}÷$�	�A�	�
úXû���û����Q���Ü���(�+�������Xû7����Ou�D�f��ù���÷$��ø(�	������û�\$]J^`_Qab
��f�(û�=����+���]úXû�=$���}û��k���(û;��� ���ýú����}û'�
�
����û;���	��
K÷����5���©út�D�©ú�
�����÷��	� ú����}û�þ

�E�f�(û�=���÷$�G9;��÷$�.�W���(ûQ���d���?ú��X��ûEû72¥�	=§2�û��'9]÷§��� ú�û������(÷$�U���©úXû 1 úXû��¦û	úXú�û��?�:2�û�ú*�W
��f�(û�=
9]÷§�����G���	���5���	�
�Kú�����û�OT>(ù-�/���(û������
�C���C���X�I�(÷��M�}÷$��ø©ù(÷����?�X÷~ø	�(÷�H��������
=�6K>½û7��9Lû	û��?�G��÷$
 1 =~û
1 �.9ðû�ú5,.=��:9 û72¥�	=~ù-��÷��	�!�	�~���(ûQ���­���?ú����}û/9]÷§��� úXû������(÷��U�(�	���G�
�(û�\ ]�^´_QaÆ
��f�(û�=~þ(%'��û�]



h "
�	���K_ 1 �©ú��	
KûZ��û	úc23�	=~ù(û��c9LûC��>-���©÷��K�©ú�û ÷�� ø	�f�3�P�©ø©ú�û�û�
Kû����Q9]÷��
�A���(û úXû���ù�=§���I�	�<�ðû�÷�=�=
ûZ���	=~þ[L5�	�	�	�	N�þ



qsrutwv�xzy ^ {

xzruy HJk ^ t�xzy t H t |~} k qsxz��� k �z| ^ y�� H ru��|~x | ^ � l

xzruy H � HLHJ\ ��� H }�v�y ^ak �s��t H } ^ ��y��

{VDh� � o"i<PBS"bLIL��inghSVo

¦ 1 ú�û���÷��Xû/
Kû��	��ù(úXû�
ýû��
�Y�	�©����ûc=��:9',�ú�û������(÷$�U�³��6 1 ût���R��� ú��X��û'�¦ú���
n����ûcH�ú��M�/��û��	���	�G�	�©����û
��)*���0,.���c�(ù 1 û�ú����:23�&��ù(úM2(ûZ6�9£�	� 1 úXû��Xû��
�}û�� ÷��!i'��� 1 �}û�ú�ü©þC���C�
�(÷$�Ri'��� 1 ��û	ú'9ðû��(÷�����ù+���
ûZ¨s�}û�����÷$�	�&�	������û<2¥�	=~ù�
KûZ�}úX÷��;�+�����Jú����}ûY
Kû��	��ù(úXû�
Kû��
�/�
�����(÷~ø	�(û�úâú�û������(÷��U�;=�÷�
K÷��
O~>��	��û��
�	�����(û�H(ú��5���G��û��	���	���/�	�r����ûQ��)*���0,.���<�(ù 1 û�ú��+�.23�C��ù(úM2(ûZ6Ïþ;������=�ù���÷$�(øW�+�ðûQ�¦ú��	
¹�;6(û��©ú��
�	�¥���(ûR��)*�+�-,.���l�(ù 1 û	ú����:23�(��ù(úM2(ûZ6!�	���&�������X÷��(û�ú�÷$��øG��=$��úXø©û	úâúXû��+���(÷��U�Iú��	�(ø�û]ú�û���ù�=��
�-÷��4�
=��©úXø©ûý÷�����ú�û��	��ûO÷$�4���(ûe�Aù�
Q>¶û�úQ�	�<���-ûG���	���X÷��(û	úXû��J�D��út�
�(ûóú�����ûe
Kû��	��ù(úXû�
Kû��
��þ!¦T�W=��:9',
úXû�������÷$�U�
��Ou�
�(ûG��� ú��X��ûe
ýû��	�Xù�úXû�
Kû����
���(÷�����ù+���Xû��J�(û�ú�ûG���:2(û;����ûG����
ýû(�(÷~ø	� 1 ù�úX÷§��6������
����
 1 =�û7��û���û����³�	�k�D�©ú����(û'=��:9', Å ú��X��ûS�¦ú��	
n�
�(û'H(ú��5�c�Xû��	���	���(÷����	ù�����û��O÷��� �ü	O�9]÷§���K÷�����ú�û��	��û��
�M�
����÷��M�}÷$���	= 1 �:9Lû	úXþÜi'�	����÷$�(û	úX÷��(øJ�(÷~ø	�(û	úOúXû������(÷��U���+�ðû(9]÷�=$=c�	=�=$�:9o�D�©úý÷���2(û��5��÷~ø	����÷��(øE����û
úXû�������÷$�U�l�(û 1 û����(û��+��û<�����
�(û[���J���Bú����}ûk�:2�û�ú��
�(ûMú��	�(ø�ûk���:2�û	úXû���>
6Y���(û[��)*�+�-,.������ù 1 û	ú����:23�
�(ù(ú52�û76ÏþJÊ£�:9ðûZ2(û�ú�Ot���C�(÷~ø	�(û�ú�úXû��+���(÷��U����O'�M6r�M�}û�
�����÷�� ù����	û�úM�
�©÷����}÷�û���>½û����	
KûO÷����	úXû����X÷��(ø	=§6
÷�
 1 �©ú5���	�
�Q�	��� û72�û��
�}ù��	=�=�6K���	
K÷$�+����û'���(ûIû�ú�ú��©úc>(ù��(ø�ûZ��þR%'�(û�û�«���÷~û����76K�5��ù���÷�û��Y�	���E�+�
�Xû�=�û��Z�}÷$�	�4�¦ù��+�Z��÷��	���<�(û�����úX÷�>¶û��4�(û�ú�û�÷��4���:2�ûY�	=�����>¶û�û��?ù��Xû��W�D�©ú<�5��ù���÷�û��'�	�+���(û[��6 1 ûY�����+�
ú��X��ûG���I�	� û7¨ 1 =�÷���÷§�A�¦ù����Z�}÷$���K�	�T����û 1 ú�� 1 û	úM��÷~û������T���(û	÷�úI�+�	�M� ø��	=$�X¨�÷~û��Q>�6���
K÷§���VûZ�W�	=�þ
LM���	� h N�þ

h �



h	g
{�D�� HJk � N�HJNQKO�L��`�U�SVPai<eL`�^aNQin`�l `cNQdfILPB`cKO`co�i

âbáh�bá�� ébê é³î+ñDî4��æ:å7è��

���c�
�(û[
Kû��	��ù(úXû�
ýû��
�t�	�0�
�(û³=$�:9',�ú�û������(÷��U�S�������"ú����}û�Of�(÷$����ù����Xû��J÷$��i'��� 1 �}û�úÉü	Oz9ðûZ÷$����=�ù+�(û��
÷�����ù(úI����
 1 =�û4�	=�=S� 1 û��7��ú��	����� 1 ÷����	=�=�6n���	��H(ú�
Kû������ðûW���	Ot��ù�>3¤�û��7�(�
�����Xû7�F���c��>3¤�û��7��÷§2�û
�Xû�=�û��Z�}÷$�	�µ�	úX÷§��û	úX÷��A�����X�E���	��>¶ûCú��	>(ù��5��=§6�
��f�(û�=~û��V9]÷§�����©ù(úe���Ó�Fi¹�X÷�
�ù�=�����÷��	����þ %��
�	�����©ù��
�&�D�©ú�� 1 û��7��ú�������� 1 ÷$�?÷������	
 1 =�û7��û��(û�����O³9ðûW�	����=�6 Å û��E���(ûC�+�E¡¹LM ��©þ�"	NQ=~÷�ø�����,.�	ù(úM2(û��
�D�©úl�I�Xû7�R�	�c� ÿ��	��� 1 �����
�	
KûZ�}úX÷��Y�������	���(÷������}û���Of9;�(÷$�.�I9£�	�S���	
 1 �	��û��4�	�c��"	�����7>¶û��M�
ß
�������	�+�(÷$�+����û���O��	������"	�	�Kú��������	
�=§6?�.���	��û��E���	���(÷������}û��Xþ

���;�
�(û 1 úXû��Xû��
�Y�	���	=§6r�X÷���9ðû-ù���û/�;����
ýû79;�����£�(÷�Ý½û	úXû��
�£� 1�1 ú��	�	�.�(�D�©úk
��	@A÷$�(ø������©úXú�û��7,
��÷��	�4�D�©ú'� 1 û��Z��ú��	����� 1 ÷���÷�������
 1 =�û7��û���û����/�	�¥���(ûR��� ����
 1 =�û	þc¦/�t�(÷$����ù����Xû��R÷$�& ��©þ��	Ob�(ù�úX÷��(ø
����û<�Xù�úM2�û76��
�(û<��û��©ú��.�-, 1 ��������
ýû7��ú56C=~÷�ø�����,.�	ù(úM2(û��r9ðû�ú�û<H-�u���£
��f�(û�=��T���-��6 1 û7,.���	Oz��6 1 ûZ,:��>�ó	��O
�	���£��6 1 ûZ,:�������ðû�O¥�	���£�
�(û úXû��Xù�=§���j9ðû�ú�ûâù��Xû����	�Æ�*�D�	�7���©úç÷$� 1 ú�÷$��úX÷§��÷ Å ÷��(ø*�©ù(úÆ� 1 û��Z�}ú��	����� 1 ÷��
�D�	=�=$�:9',6ù 1 úXû����©ù�ú���û��Xþ8���J�	����÷��}÷$�	�+OS�	�I�E
Kû7�����f�J�	�S��û��©ú��.�(÷$��ø!�D��ú 1 ���X���	
KûZ�}úX÷��C���-ûC���
�Xù+>��Xû�Blù�û��
�G�
�G���(ûW��ù(úM2(ûZ6n�	>���û�ú52�÷��(ø?�Xû��	������O[�
�(ûW�Xû��©ú��.�0, 1 ���X���	
KûZ�}úM6´=~÷~ø	�
�&��ù(ú52�û��e�©ú�û
ù���û��W���4�(û�H+�(û��&×<�.6(û���÷$�	� 1 ú���>��	>(÷�=�÷§��68�D�©ú<�
�(û��������(÷�������ûY�
�&>¶û��4���­�	�³� ø©÷�2(û��W��6 1 û	þ
%'�(÷��0÷$�u���	�(û<>�6G
��©úXø�÷$����=�÷ Å ÷��(ø*�:2�û	új���(ûlH-� 1 �©ú��	
KûZ�}û�ú������Y�	>0���©÷��/����û�� 68�f *79=h68?� *¡_=h¢� *?1£9  O
�	���Jú�û�BAù(÷~úX÷��(øS�����X�T����û'�Xù�
Ü�	�	���(û*ûZ2½÷$��û����	û��[�D�©úr�
�(ûS#Y���!��6 1 û��[��ù�
��j���Kÿ	þl%'�(÷��k�(û�H���û��
����û]� 1 ú��	>��	>�÷$=~÷���6rß	O1�¥¤<Ol�D�©úR�	�V�	>f¤�û��Z�����A>½û�=$�	��øe�������(ûe��=��	���Q�	�S�+�£O[%âþl%'��÷$��Blù+�	�
��÷§��6
�����W>½ûY���	����÷$�(û	úXû��&� 1 ú��	>+�	>(÷�=�÷§��6R÷��Q���(û£�Xû��+�Xû<���+����÷§� ÷��S>r��ù����(û��W>�6E�;¬¦� ¤ ¬ ÿ�Or�	���O÷��
���©ú�
��	=�÷ Å û��C��� ÿ�O[§ ¤ � ¤ � ÿ	þ�Ê£�:9ðûZ2�û	ú�O~����÷$� 1 ú��f��û���ù(úXû�
��	@_û��<����ûJ÷$�(÷§��÷��	=u�	����ù�
 1 ��÷��	�
���+���T�
�(û'�	>3¤�û��Z�B÷��Æ�Y���/O(÷~þ�û	þ0���+���Æ����ûS#Y��=��	���Xû��b������� Ò ��>¥Ã-� Ò ���b�©úXû û7¨r���©ù��5��÷§2�û�O��	���Q����û��
�����Q�	=�=$�:9Í�D�©úc���
�(û�ú 1 �����X÷�>(÷�=�÷§��÷~û��£�D�©ú[�
�(û�÷��(û����}÷���6V�	�·���(û��	>3¤�û��7��Oçû�þ�ø©þ�¦'È��-þuÙ"û�ø��©ú���=~û����
�	�Æ����÷$�����:2(û����
O[�
�(ûWBAù��	�
��÷§��÷~û��¨�¥¤­�©úXû ÷$�8�	�
6´���	�Xû ù���û��¦ù�='�5�����}÷$�5��÷������D�©úI�	�+�	=�6 Å ÷$�(øW����û
�Xû��©ú��.� 1 �����
�	
KûZ��ú56�=�÷~ø	�
�(��ù(ú52�û��Xþ�%'�(û 1 ú��f��û��(ù(ú�û ÷��;
����}÷�23���}û��P>�6	O<�	�+�P
��f�(û�=~û��P�	�U��û	ú
���+���;�(÷�����ù+���Xû���>
6mLMË ù Å �(ûZ�
���:23�GÌ i'�������	=�=�6	O��	�	� g ¼j¡T� Å ���	����@l÷�û7�Q��=�þ�O~�	�	� g �	NXþ



h	h
¦£�u�(÷$����ù����Xû��ý÷��� ���þ$"	Oz���(ûl�	���	=§6r�X÷��Æ�	�3����=~÷�ø����S��ù(ú52�û��Æ�D�©ú¥���(ûl���\ú�����û³�	���	=§6r�X÷��·÷��u�����(û

ù���÷$�(øQ�
�(ûQH+���	= 1 ��������
ýû7��ú�÷$�IúXû���ù��Z�}÷$�	��L5���E¡[NXþu%'�(ûI��ûZ���	�k���	���(÷������}û��l�
�C>¶û 1 ú��3�	û�����û��
����ú��©ù(ø��Q���(ûY�+�E¡����	�U��9Y��úXû 1 ÷ 1 û�=�÷��(û*�D�©ú����(û 1 úXû���û��
���	���	=§6r�X÷��T9Y���'�Xû�=~û��7��û��A>
6Rú�û�BAù(÷~úX÷��(ø
����ûE���	�+�(÷$�+����û��Q���K������÷����U6��J�Xû7�?�	�*�Xû�=�û��Z�}÷$�	�´�	úX÷§��û�ú�÷$�J���P���(ûF���	=��©úM,���6 1 ÷$��øJH-���?LM ��©þ��	NXþ
� 1 û��	÷$H����	=�=�6W9ðûIú�û�BAù(÷~úXû

©�1�ª@«­¬ �©�Tü	"

© ¦T��=~û��	�5�Q#���û��©ú��.�F�(÷������.2(û�ú56 û 1 �f�.���

© ���<�
�(ûF���	���(÷������}ûE���	�(
e��úXû(�
���	�`"K��û��©ú��.� 1 �����
�	
KûZ�}úM6 û 1 �3�.����OS���(ûA>½û��M�?H-�E���

��f�(û�=y÷��t�����;�	�	��"©øz¤

%'�(û��XûW�Xû�=�û��Z�}÷$�	�J�	úX÷§��û	úX÷��G9Lû	úXûC�(û7��û	ú�
K÷$��û��8>
6`���©úXú�û�=�����÷��(ø(�
�(ûGH-�OúXû��Xù�=§�����¦ú��	
 ���(ûG�¦ù�=$=
�	����=�6r�X÷��C�	�³���(ûA���E¡�=�÷~ø	�
��,:��ù(ú52�û��C�D�©ú*���(û�� ÿ��	�	� 1 �����
�	
KûZ��ú�÷$�A���Þ���	����÷$���X��û��G�¦ú��	

����ûW�	�	�	"���û��	���	�E9]÷��
���5�����}÷$�5��÷����e�	�Æ���(ûW���©úXú�û�� 1 �	�+�(÷$��ø!���	=��©úM,���6 1 ÷$�(ø?H-�
�£���C����ûW�Xû���ú��.�
1 ���X���	
KûZ�}úM6	Ok�	����=��3�	@A÷��(øW�D�©úY�W���	
Q>�÷$���X��÷��	�?�	�[��ù-�
�<�������£9Y�©ù+=$� úXû��Xù�=§�ý÷����W���	
 1 =~û��	�
���¸���	���(÷������}û��£9]÷§���J�(÷~ø	� 1 ù�úX÷§��6µ�	���J���	
 1 =~ûZ��û��(û����Y9]÷��
�VúXû�� 1 û��Z���
�����ðûC����þJ�(ûZ2(û�ú���=
1 �	����÷$>�=~ûc�M���X��÷��M��÷����l�	�©���(ût����=$�©ú5,���6 1 ÷��(ø;H-���b9Lû	úXûc���	�+�X÷��(û�ú�û����
�]÷�
 1 ú��:2(û³����û"û�«���÷~û����76F�D��ú
�Xû�=�û��Z�}÷$�(ø����-û*�����¦ú��	
��
�(ûY�Xû��©ú��.� 1 �+�����	
Kû7��úM6E�������	���(÷������}û��Xþt%'�(û*���	����=�ù���÷$���&���¥�
�(û���û
����úXúXû�=$�X��÷��	�A�5��ù���÷�û��[9£�	�Æ�����X�c�
�(ûR×S�:6�û��X÷��	� 1 ú��	>��	>�÷$=~÷���6	O 1 ª@« Oy÷$�Æ�
�(ûR>½û��M���X÷��(ø	=~ûRBlù+�	�
��÷§��6
���/���	�+�X÷��(û�úÆ�D��úu��û�=~û��Z�}÷$��ø*�£=��©úXø©ûl�¦ú��	�7��÷��	�Q�������ðûl���	O+�����I���/�X÷~ø	�(÷�H����	�
�B÷�
 1 ú��:2(û�
Kû��
�k9£�	�
�D�©ù��+��>�6K���	�+�X÷��(û�ú�÷$�(ø&�	����÷��}÷$�	�+�	=TH-�e�5�����}÷$�5��÷�����Ok�Xù��.�!�	��O;û�þ·ø©þ·���(ûc2+��=�ù(û����b�
�(ûEú�û��(ù��	û��
¶·¯A�5�����}÷$�5��÷���þ&%'�(û(�.�+�©÷$�	û(���l�&��ù-�
�	ÝA23�	=~ù(ûe�	�l�	�~ü	"4�D�©ú<�
�(û 1 ª@« �5�����}÷$�5��÷��*9£�	�;�.���	��û��&�
�
=~÷$
K÷§�Y���(ûQ���	
 1 =~û£���~�d���	�C���-û 1 û	úY�Xû��	������Or9;�(÷��.� ÷$�Y� úXû������	����>�=�û��Aù�
�>½û	ú<��� 1 ú��f��û����
����ú��©ù(ø��W�
�(û�H�����= 1 �����
�	
KûZ�}úM6 1 ÷ 1 û�=~÷$��û*9]÷§���?�©ù�ú*�.23�©÷�=��	>�=~û����	
 1 ù-�}÷$��ø8ú�û����©ù(ú��	û���þW%'�(û
1 û���ù+=�÷��©ú����Ñ���	Ot�	�	�	"�øz¤ZOB÷��ý÷�����=�ù���û������ 1 �©úM�&���[�
�(û4���Ñ���!=~÷~ø	�
��,.�	ù(úM2(ûA
��f�(û�=��K÷$������û
����=$�©ú5,���6 1 ÷��(øIH-�
��Or�	�����
�(ûLúXû�BAù(÷�ú�û�
Kû��
�'�
�����<�
�(û£>¶û��5�RH-�Y��� ?1®�¯ >½û/�	�	�	"�øz¤·÷$��û�Ý¶û��Z�}÷�2(û�=§6



h	v
÷����}û�����û����
��úXû�
��.2(û£¦'È;�dL5���´�	�	�	"�øz¤T���	�³�±°��X��O·¦'È��[,.=~÷$@_û/=~÷~ø	�
�Y�	ù(úM2(û 1 ���M��,:
���¨½÷$
Iù�
�¼
�Xû	û�¡Mú�÷�û7���KûZ���	=~þ³LM�	��� g N�N�þS���&�	���(÷§��÷��	�I���Y����û]ú�û�BAù(÷~úXû�
ýû��
���Y�	�I�
�(ûR���	=��©úM,���6 1 ÷$��ø(H-�
��O+9ðû
úXû�BAù(÷�ú�ût�
�(ûR���E¡µ=~÷�ø�����,.�	ù(úM2(û��£�D��úT���(ûR�������(÷�������û��[�
�(������÷����U6G���(û;���	
KûR�Xû�=�û��Z�}÷$�	�F��úX÷§��û	úX÷��
�	��=�÷~ø	�
��,:��ù(ú52�û<���	
 1 =~÷$�(ø£�	���IH-�<BAù��	=~÷���6(�(÷����	ù�����û��K÷��I �ü©þ�ªcû³>(ú�÷�û²°-6Oú�ûZ2½÷~ûZ9J����û��Xû<��úX÷§��û	úX÷��
>¶û�=��.9]þ

ÿ	þ;®R"Gÿ´³c¬�ü5µ ¯ ÿXÿ�ÿ ¬�" g ³�þ

�©þR%'�(û	úXû&�©úXû 1 ��������
ýû7��ú�÷$�4�	>���û�ú52+�X��÷��	���e�	�8���&=�û��	�M�AH-2(ûA��û 1 ��ú����}û8û 1 �f�.���e>½û7��9Lû	û��
®R�	�����:6r�/�	�+�A^R�	�����:6r�-ú�û�=�����÷§2�ûS�
� 1 û��	@G=�÷~ø	�
�I÷$�I����û;�+� ú�û��5��,.�¦ú��	
Kû�þ

#©þR¦T�&=~û��	�5�&�	�(û?û 1 �f�.�E9]÷��
����÷�ø����	=§,����X,.���©÷��Xû ú����}÷$� ¬ "R÷��aû��	�.�8�	�Q¶�OÆº3Oc������·ALM���X�
�(û���û�������úX÷�=�64����û;���	
Kû û 1 �3�.� ÷$� û����.� 1 �	����>�������NXþ

ü©þR¦T��=~û��	�5�Q���(û 1 ��������
ýû7��ú�÷$�R�	>���û�ú52+�X��÷��	�A�X�Q=~û����M�t��9Y�(���:6r�¹¸  »º8®8¼² '1 û��	@C=~÷�ø	�
�I÷��e����û
��� ú�û��M���¦ú��	
Kû�þ

"©þR¦T�(=~û��	�5�G���(û 1 �����
�	
KûZ��ú�÷$�e�	>���û�ú52+�X��÷��	�P�X�e=�û��	�M�;��û��P���:6r� 6hº8¯½ *¼�1 û��	@�=�÷~ø	�
�ó÷$�W����û
��� ú�û��M���¦ú��	
Kû�þ

�©þR�E��i'����@f�e=~÷�ø	�
����ù�úM2�û;H-� 1 ú��	>��	>(÷�=~÷���6 ¬ �©����ÿ	þ

g þR�E��i'����@f�e=~÷�ø	�
����ù�úM2�û;H-� 1 �©ú��	
KûZ�}û�ú"¾ ¬ ®R�©�Tü©þ

âbá��bá�� é~ê é[ì�¿�À³ñDî

���I���(û û����}÷�ú�û úXû��+���(÷��U�Iú��	�(ø�û;���¥�
�(ûR��)*���-,:���³�(ù 1 û�ú����:2+���(ù�úM2�û76©O¥���(û	úXû*�©ú�ûR"	�	�£���X���	=~�+�
�������(÷�������û��I�¦ú���
¹�
�(ûG���	�	"�,:�	�	�	�&�	>���û�úM2½÷��(ø��Xû��	�������/���+���W������÷����U6!���(û(�Xû�=�û��Z��÷��	�J�	úX÷§��û�ú�÷$��þ
%'�(ûRú�û������(÷$�U�!��÷$�5��úX÷�>(ù-�}÷$�����D�©úR���(û��Xû?���-ûR÷$�C�����:9;� ÷���ö·÷~ø©ù(ú�û�"©þ¤ÿ�þÍÊ/�:9Lû72�û�ú�OI�	��9]÷�=�=
>¶ûE�(÷�����ù+���Xû�� ÷��´ �"©þ�#	OS����û��M6r�M�}û�
�����÷��Rù����	û�ú5���©÷��
��6 �	�µ�©ù(ú(���	
 1 =~û��Xû�=�û��Z�}÷$�	�´>¶û����	
Kû��
���	
K÷����	�
�R�D�©ú�úXû������(÷��U���S�LÁ°�©���	O��	���W�����Y�	=�=r�	�+�
�(û���ûY���-ûY�©úXû-ù��Xû��¦ù�=~�D�©ú³
��	@A÷$��ø 1 úXû���÷��Xû



v �

%u��>�=�û;"©þ{ÿ	þ �-ù�
Q>¶û�úc�	����� ���e�D��ú'Ù/���}û*� û����Xù(ú�û�
Kû��
�

ÂcÃ�Ä´Å�ÆÈÇÊÉÌË ÍÏÎ_Ð¥Ñ¥Ò²ÓÔÃ�Ä Õ�Æ¥Î_ËÖÎ<Ó�Ã9ËÖÒ²ÇÊ× ÕBÆ¥Î_ËÖÎ<Ó�Ã9ËÖÒ8ÇÊ× Ø¥Î_ËjÙ_Ú
Û�ÇÊÓ¨Ç Ë ÜÖÝ_ÞfÃ�×�ËÖß@à�á ÜÖÕBÆ¥Î_ËÖÎ_ß@à�á

â_ãÊä_å æ<å ÜÖç â_è á é¨ÜÖê è á ë�Ü æ<è á å_â
â_ã ë â ç â ÜÖê_ì è á ë_í¨ÜÖë â_è á ä_å Ü ä_ä_è á ä é_ë
â_ã ë å ä é_é¨Ü å*æ<è á å ì¨ÜÖë æ<è á å í¨ÜÖë_é è á ë æ ì
â_ã é â ä ê_ê¨Ü æ ê è á ì_é¨ÜÖë_é è á ä_ä*æ ÜÖé ä_è á é_ê_é

î ä ç_í¨ÜÖé å_è á ä_â ç¨Ü ä ç è á ë å ê¨Ü æ ê è á å ê_ë


Kû��	��ù(úXû�
Kû��
���	�Æ�
�(ûI��6 1 û4���?��� ú����}û�þ`%'�(û4�Aù�
�>½û	ú(�	�c���-û&�D��úI�?�¦ûZ9ø�.�+�©÷$�	û��e�	�c�	�
ù 1�1 û�ú'=~÷�
ý÷§�;�	�Q�
�(û�úXû������(÷��U�]ú����(ø©û*�©ú�ûLø©÷§2�û��8÷��W%u�	>+=�û*"©þ{ÿ	þ'� 1 û��7��ú��	����� 1 ÷����	=�=�6!���	��H(ú�
Kû��
���-û;���e�¦ú���
Ü����÷$�t����
 1 =�û;�©úXûR=~÷$�5��û�� ÷��A%��	>�=~ûR"©þ�#©þ

���ðûG�D�©úc9;�(÷��.�E9LûG���:2�û 1 ���X���	
KûZ�}úX÷��C�	>���û�ú52+�X��÷��	�����	�T�
�(ûG=~÷�ø����W��ù(ú52�û�Ot>(ù0�4���E���X�
���:2�û'����6C� 1 û��7��ú�������� 1 ÷$�t�	>+�Xû�ú523����÷��	���j�
�*�(ûZ�}û�ú�
K÷��(ûÆ���(û���6 1 û'�	�	����û'���`�©ú�û úXû��¦û�úXú�û��Y���*���
ï�ð�®�¯»®8;X _¯ ¼�=h£òñBó±  þt¡³�+�����	
Kû7��úX÷��R���ðûR�D�	=�=�÷��
���e�e��=$�����Xû���¼<L5÷�NT�������XûS�����X�Q�+�.2(ûR� 1 ú�û��	÷$��û�=§6
L5÷~þ¶û�þj� 1 û��Z�}ú��	����� 1 ÷�����=$=§6rN'
ýû��	�Xù�úXû�� ú�û������(÷$�U�*�D�©ú��
�(û�÷~ú<�����M��,6ø	�	=���¨s6E�����?L5÷~÷�N����+�	�Xûl�
�����Y���
�����;�+�.2(ûR� 1 úXû��	÷$��û�=§6!
Kû��	��ù(úXû��CúXû�������÷$�U���D�©úu�
�(û�÷~út���	�5��,�ø��	=$�X¨f6©þTªÜ�(û�������û]ú�û������(÷��U�Q�D��úS�
1 ���X���	
KûZ�}úX÷��/�+�����	���(÷������}û-÷��Mù���@s���:9;��Of�
�(ûc���	����÷$���X��ûc=�÷~ø	�
�Y�	ù(úM2(û-÷��³�	���	=§6 Å û��;9]÷��
�;����û
1 ���X����, Å � 1 ��÷��	�C÷��e�
�(û­°�ù-¨s,.>��	��û��E�F��i'�F=�÷~ø	�
���	ù(úM2(ûQH-����û�úQL� 	ü©þ$��þ$�	N�þ*¦°���	��
��	=��©ø�6	Ou�����
�(û�����ûW�E��÷$�5���	���	ûQ2�û	ú��Xù+�ýú�û������(÷��U� úXû�=$���}÷$����Oâ÷$�Q�	����ù�
Kû��°÷$�K��ú��(û	ú/���(�
�	@�ûW���-23�	�
���©ø©û(�	�
@s���:9;=�û��(ø©ûI���r���(û��	>����	=�ù0��ûQ
��©ø��(÷��}ù��(û��	�r��6 1 û7,.���C�+�ðû�÷��F��ûZ��û	ú�
K÷��(÷$��øQ���(ûIúXû��+���(÷��U��þ;���
����÷$� 1 ú��f��û��(ù(ú�ût�
�(ûR��
��	=�=���÷$� 1 û	ú��X÷��	� ÷$� ÷$�
��ú�÷$�+�X÷���=~ù�
K÷$�+�	�X÷§��6P�D�©úÆ��6 1 ûR���(�+�ðû'��ú�������=�����û��
��� 1 �+�����	
Kû7��úX÷��ýúXû��+���(÷��U���'�����X�e�©úXû��	����ù(ú�����û*���X�Í�©�����VL5�Xû	ûóö·÷~ø©þ·ü�þ$#	N�þW%'�(û��Aù�
Q>¶û�ú;�	�
���-û;�¦ú��	
 ������û	ø	�©ú�÷�û��QL�÷$N'�����PL5÷~÷$NT�
�����;���X��÷����U6C�
�(ûR�Xû�=~û��7��÷��	�F�	úX÷§��û	úX÷��e��úXû�ø©÷§2�û���O��D�©ú'���¦ûZ9



v ÿ

Redshift
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

E
n

tr
ie

s/
0.

03

0

10

20

30

40

50

60

70

80

90
Spectroscopic SNe

Photometric SNe (host-z)

Photometric SNe 

ö·÷~ø©ù(ú�û*"©þ¤ÿX�'Ù-û������(÷��U���(÷��M��ú�÷$>�ù-��÷��	�&�D�©úS��� ïô687979=@?BA �	=�=~�Xû�=�û��Z�}÷$�	�A��ú�÷��}û�úX÷��©þt%'�(ûR���©ú�@G>�=~ù(û�O
>�=~ù(ûQ�����F=~÷�ø����I>�=~ù(ûQ�����	�(÷��(øOú�û 1 ú�û��Xû��
���*������H�
Kû��E�+�ðûQ����O 1 �+�����	
Kû7��úX÷��Q�+�ðû±õ =h¯Êð 
Kû��X,
�Xù�úXû��&���	�5��,6ø	�	=���¨s6 ú�û������(÷$�U�
��O��	��� 1 ��������
ýû7��ú�÷$�*���-û¨õ =h¯ ð�®8:ô¯ 
Kû����Xù(ú�û��&���	�M��,�ø	��=$��¨s6 úXû��0,
����÷$�U�
��O�úXû�� 1 û��Z�}÷�2(û�=§6Ïþ

�.���©÷���û��'�	�~=~÷$
K÷§��÷��(øEú�û������(÷$�U�
O�÷��C%u��>�=�û/"©þ{ÿ	þ'���ðû/�¦ú��	
�������û	ø	�©úX÷~û��YL5÷�N<�	�+�?L5÷~÷$Nl�©úXû/=�÷��M�}û��?÷��
%��	>�=~û;"�þ�ü��	���&%��	>�=~û;"�þ$"	Oyú�û�� 1 û��Z��÷§2�û�=�6©þ

ö �zxz����}jx0���Q÷ùøW�~��x0}j�����k}jx0���~�`ù7|z�~� �k�~�j÷ûúX}ýüQþA{

i'�	�
����
ý÷������}÷$���C�	�~� 1 �����
�	
KûZ��ú�÷$�/�Xû7�Y�	�j���ðû/���Q�¦ú���
­���	�-,:���	Or���©úXû7,.���	=$=�� 1 ��û�L5i'i'N<���-û-÷��
��ù�úXúXû��
��=§6?���X÷~ø	�(÷�H��������;=~÷�
ý÷§���X��÷��	� ÷$�W�5��ù��(÷~û��t�	�b�+�ðû*����>��	��û��4�	� 1 �+�����	
Kû7��úX÷��*
Kû��	��ù(úXû7,

Kû��
����þEi'id���-û(�D��ú�
 �&=�û��������	
��©ø©û��(û��©ù+����ûZ�;�����	�4��6 1 ûe���A�+�ðûe�	����OZ÷$�!�������}ú��	�5���
�
���-ûQ���	O����óø©û��(û	ú��	= 1 �©ú��	
KûZ�}úX÷��Q
��3��û�=��ðûZ¨½÷��M�/���G��û����	úX÷�>½ûc���(û;=�÷~ø	�
��,:��ù(ú52�û��*�D�©úti'i¢���ðû	þ
���J�	����÷��}÷$�	�+O'�(ù(û��
�(���(û ù��XûW�	�T��6 1 ûC�������-ûC�	�I���	��
��	=��©ø©÷����	=����f�	=���Ou�
�(û�ú�ûO÷$�Q�	�U��û��J�	�



v �
ûZ¨ 1 =~÷���÷§���	>���û�ú52+�X��÷��	���	=b>(÷��	� 68A<68=@?B7�¯ i'i����-ûI÷��&
e�f�(û	ú��F�+�Ü��ù(úM2(ûZ6r��L5���	@��ýûZ�Q�	=~þ$Ob���	� h ¼
�(ù�=�=~÷�23�	� ûZ�A�	=~þ$O'�	���	�	�	N�þn¦/�Y���(û8ø	=��	>��	=S��ûZ�F�	�k9Lû�=$=§,.�	>+�Xû�ú52�û��µ���ðû&���P�+�	�Kø©ú��:9;��O[���(÷��
=~÷$
K÷§�����}÷$�	�W�D��ú<�¦ù-�}ù(úXûY�+�ðûY�����5��ù��(÷~û��'�+�	�S>¶û�û�� ú�û�����ø	�(÷ Å û��+O~�	���W�����-,.���I�+���	>���û�úM23���}÷$�����
�©ú�û]ø��©÷$��÷$�(øK÷�����ú�û��	��û��A�����}û��
��÷��	�VLM�Xû	ûIû	þ�ø�þcÈ;�	=§,�ÿc�	
 ûZ���	=~þ[L5�	�	�	"	Oj�	�	� g N�NXþ
ö·�©úS���(û��Xû ú�û��	���	���]÷��ó÷�����÷$«���ù+=���������úXû����(���	�
�
�	
K÷$���X��÷��	�V�	�����(ûe�Xû7�C��� 1 ���X���	
KûZ�}úX÷��

���-ûY�¦ú��	
Í���	�0,.���I���-ûL÷��Q���(ûY���	
Kû<9Y�:6E�	�S���-ûY���	Oj�+�	
Kû�=§6�>
6�
��f�(û�=~÷$��ø£���(ûY�+���Xù(ú52�û76
�	>���û�ú52+�X��÷��	���Q��������ûóù��+�(û�ú�=�6½÷��(ø 1 � 1 ù�=�����÷��	�W9]÷��
�K�©ù(úR���Í�Eiâþ[%�� 1 =��	��ûe=~÷$
K÷§���Q���&����û
ûZ¨ 1 û��7��û��V=�û72�û�=[�	�l���	�
�
�	
K÷$���X��÷��	�V�	�b����û 1 ��������
ýû7��ú�÷$�e�������	
 1 =~ûG>
68i'i ���ðû�O�9ðûR9]÷�=�=
÷����M�}û��	�P���	����÷$��û�úc�
�(ûe�XûZ�G�	�l���	��H�ú�
Kû��Pi'id���ðûe�¦ú���
ò���(ûe��)*���0,.���/�(ù 1 û�ú����:2+�A�(ù(ú52�ûZ6©þ
%'�(û	úXûE�©ú�ûCüGÿ4���	�+H(ú�
Kû��´i'i¹���-ûE�¦ú���
ø�
�(ûFH�ú��M�E�A6�û��©ú��G�	�l����ûE��)*���-,:���I��ù 1 û	ú����:23�
�(ù(ú52�û76©O[�	�����	�������(÷§��÷��	���	=u# h �¦ú���
��
�(ûI#©ú��G6�û���úXþe%'�(ûEúXû��	�����!�D��ú³����ûJø©úXû�����û	úLúXû�=$���}÷�2(û
�Aù�
Q>¶û�úu�	�������-,.���c���ðûZ÷��c����û<#©ú��t6(û��©úç÷$�¥�����X��O�÷��Q�����(÷§��÷��	�c�
�[�
�(û�ù+�Xù��	=f�������£��û��©ú��.��O-����û
#©ú��Q�Xû��	�����Q�������
�©÷��(û��I� 1 û��Z�}ú��	����� 1 ÷��S�	>+�Xû�ú52½÷$�(ø[��÷�
Kû<�	�'���(û³�(ù�>+�©úXù/�}û�=~û������ 1 û<� 1 û���÷�H����	=�=§6
�	=�=$�f���X��û����D��úÆ�Y�(û��(÷$������û��(�D��=$=��:9',�ù 1�1 ú��©ø©ú��	
°�D��ú���6 1 û7,.���u���-û�þS%'��ûâúXû��+���(÷��U�c�(÷��M��ú�÷$>�ù-��÷��	�
�D�©úS���	��H(ú�
Kû��4���	�-,:�������ðû*�¦ú��	
Í�	=$=r#Y6�û���ú��'�	������û*��)*���-,:���[�(ù 1 û�ú����:2+���(ù�úM2�û76 ÷��'�����:9;�
÷��[ö·÷~ø©ù(ú�û("�þ$�©þ4%��C÷��
2�û��5��÷~ø	���}û 1 �	����÷$>�=~ûe���	�
����
ý÷������}÷$���V�¦ú���
 ���	�-,:���A�+�ðû�Ob9ðû(� 1+1 =�6��
�
����û���ûZ�����Æ���	�-,:���(�+�ðûc�
�(ûQ���	
Kû�H0����L ���(�G���Ü���G
��f�(û�=�N[�
�����Q�©úXû]ù���û�� ÷��E�(û�H��(÷��(ø�����û
��� ���G���	
 1 =~û�þðöGú��	
°����÷$�c�Xû7�I�	��������H(ú�
Kû��E���	�-,:���(�+�ðû�O��e�����}÷$���U6W���(û;�Xû�=�û��Z�}÷$�	�F��úX÷§��û	úX÷��
�D�©úl�
�(û��������?ú��X��û�����
 1 =�û	þC%'�(û���û(��úXû���)*���0,.��� h � g	v LM���	�	"�¤�ú�N�OÆ�W���	��H(ú�
ýû��4��6 1 ûZ,:�����
��� �����KúXû������(÷��U�Q�	�Æ�;���©��� v ü	O~�����A�+)*���-,.�+� ÿ�ü©ü v �ALM���	�	��¤Z�	N�Oj�e���	�+H(ú�
Kû�����6 1 û7,.��>F�+�
���;�Jú�û������(÷$�U�Q�;���©��� g	g þ'%'��û*=�÷~ø	�
��,:��ù(ú52�û;H-���T�
�*�
�(û*�E��i'�&��� ����
e�f�(û�=b�D�©úu����û��XûR���-û
�©ú�ûW�����:9;�\÷��°ö·÷�ø�ù(úXûW"©þ�#?�	���°ö·÷~ø©ù(úXûW"�þ�ü©þµ���[9Lû4�	���Xù�
Kû������X�����(û4�¦ú����Z��÷��	�8�	�c���	�-,:���
���¢�����X�;9]÷�=�=³������÷����U6?�
�(û(��û�=~û��7��÷��	�K��ú�÷��}û�ú�÷$�	Oc� ¿k¿ OZ÷$�;�8ú��	���+�	
 23�©úX÷��	>�=~ûR�
�����(�D�	=�=$�:9;�;�
>(÷����	
K÷��	=<�(÷��M�}úX÷�>(ù-�}÷$�	�+OT���(û��J�	�J�	>���û�úM23���}÷$���J�	�'�E�Xù+����û������¦ù�=âûZ2(û��
�����©ù-�C�	� g ÿó÷��A�
�����	=
ø©÷§2�û��Eÿ7,:�X÷~ø	
���=�÷�
K÷��
�/�	�>� ¿k¿ �	���©���	� h þjÿ�� ÿ Ð �� ÿ�� ÿ ��� þ

���	
Kû'����úXûS
Iù��M�c>¶ûu����@�û��K÷��J÷$�
�}û�ú 1 úXûZ�}÷$��ø'�
�(û'H-�
�r���<�
�(ûS������H(ú�
Kû��e�+�	�-,.���£���ðû'�	�T�	�



v #

Redshift
0 0.05 0.1 0.15 0.2 0.25 0.3

�

E
n

tr
ie

s

0

2

4

6

8

10

12

14

16

18

20

22

ö·÷~ø©ù(ú�ûk"©þ$���kÙ-û������(÷��U�l�(÷��M��ú�÷$>�ù-��÷��	�Q�D��ú~���	�+H(ú�
Kû������	�-,:���t���ðûk�D�©ú+�
�(û[�	�	�	"X,.�	�	� g �	>���û�úM2½÷��(ø
�Xû��	�������/���·�
�(ûR��)*���-,:���³�(ù 1 û�ú��+�.23�(�(ù(úM2(ûZ6©þ

û��5��÷�
�����ûI���r���(û��D�	=��Xû 1 �	��÷��}÷�2(ûEú����}û�þR%'�(ûI� 1 û��Z�}ú��	����� 1 ÷��E÷�������
 1 =�û7��û���û����R�	�����(û���)*���-,:���
�(ù 1 û�ú����:23���(ù(úM2(ûZ6`�D�©ú��+�	�-,.���F���ðûO÷��I���X��9ðû�=�=S�������M�}ú��©÷��(û��+O'>(ù-�I�
�(ûG��ûZ�4�	�'���	��H(ú�
Kû��
���	�0,.���8���ðû ÷��&
��	��÷$�¦û��M��=§6 ?1®�¯ ����
 1 =�û7��û�þÞ¦£�&
Kû��
��÷��	�(û����	>��:2�û�O/���(û!�(÷��M�}úX÷�>(ù-��÷��	�n�	�
���	�0,.���R���´=�÷~ø	�
��,:��ù(ú52�û 1 ú�� 1 û	úM�}÷�û���÷��[�����k9ðû�=�=�
Kû��	�Xù(ú�û���O��	�������I÷§�"÷$�[�(÷�«���ù�=§�[��� ûZ23�	=~ù����}û
9;�(û7���(û	úr���(û³��)*���Q���	
 1 =~û<�	�+���	�-,:���£���-û*÷��T�ðú�û 1 ú�û���û��
�����}÷�2(û'���	
 1 =~÷��(øY�	�-�
�(ûZù����(û	ú�=§6�÷��(ø
1 � 1 ù�=�����÷��	�(þ;Ê£�:9ðûZ2(û�ú�OT�	�³�
�(ûQ��)*�+�-,.���'�(ù 1 û�ú��+�.23�C��ù(úM2(ûZ6V���	�Y�(>(ù(÷�=��E÷$�E� 1 û��Z�}ú��	����� 1 ÷��
>(÷��	� 68A<68=@?B7�¯ �+�	�-,.�������ðûIL� ���þ$�	NM÷§�Y���	� 1 =��©ù���÷$>+=�6F>½ûc��=��©÷�
Kû����
�����£�	�
6F>�÷$�	�Z÷������(ûc��)*���0,
���/�(ù 1 û�ú����:2+�&�(ù(ú52�û76��+�	�-,.���4���	
 1 =�ûý÷��;�4>(÷��	� ¯»® õ 68¼8¢ ���(û�
��	�5�]������,.=~÷$@_û�ß&���	�-,:���4���ðû	þ
ª ÷§���;�
�����£>½û	÷$��øc����û/���	�Xû�Or�©ù�ú�û��M��÷�
�����û/�	�Ï��#43­�D�	=$��û 1 �	��÷��}÷�2(ûðú��X��ûc�D�©ú[���	�-,:�������-û£���	�
>¶û;���	����÷$�(û	úXû��F�e���	����û�ú52+�X��÷§2�û]û��M�}÷$
����}û�þ



v ü

ö·÷~ø©ù(ú�û*"©þ$#��S��÷�ø	�
��,.��ù�úM2�ûRH-�;�D��úS��� h � g�v þ'%'�(û*=~û��U� 1 �	��û�=��c�����:9��
�(û*=�÷~ø	�
�;��ù�úM2�ûRH-�
�B÷$�>¶
Lp�
� 1 N�OsºAL5
K÷$���+=�û�N�O��	���¨·*L5>r�������	
�N�þ<%'�(û/H�=$=~û��(��÷~ú���=�û��*úXû 1 úXû��Xû����l���(ûc�����
�©þ<%'��û/���	=�÷��G=~÷��(ûúXû 1 úXû��Xû����
���
�(û'>½û��M�/H-����÷��(øR
e�f�(û�=¥=�÷~ø	�
�/��ù(ú52�ût�	���*���(û'�+�	���(û��G�	ù(úM2(û��b���(ûIÿ7,:�X÷~ø	
��;
��f�(û�=û�ú�ú��©ú��Xþ')*���
� 1 �©÷��
���S
��©ú�@�û��;9]÷��
�W�Q�M�
�©ú<��úXûc������ù+�Xû�� ÷$���
�(û£H0��þ'%'�(û-úX÷~ø	�
� 1 �	��û�=��S�����:9
����û;���	�
��ú�÷$>(ù0��÷��	���
�R�
�(ûS�����
�	=b¶·¯(�5�����}÷$�5��÷������'�(�¦ù��+�Z��÷��	�&�	��=�÷~ø	�
����ù(ú52�û]û 1 �3�.�(þ



v "

ö·÷~ø©ù(ú�ûc"�þ�ü	�l��÷�ø	�
��,.��ù�úM2�û/H-�£�D�©ú[��� ÿ	ü©ü v ��þ<%'�(û/=�û��U� 1 �	�(û�=��<�����:9`����û/=~÷�ø����£��ù�úM2�û/H-���Z÷��­¶
Lp�
� 1 N�OsºAL5
K÷$���+=�û�N�O��	���¨·*L5>r�������	
�N�þ<%'�(û/H�=$=~û��(��÷~ú���=�û��*úXû 1 úXû��Xû����l���(ûc�����
�©þ<%'��û/���	=�÷��G=~÷��(ûúXû 1 úXû��Xû����
���
�(û'>½û��M�/H-����÷��(øR
e�f�(û�=¥=�÷~ø	�
�/��ù(ú52�ût�	���*���(û'�+�	���(û��G�	ù(úM2(û��b���(ûIÿ7,:�X÷~ø	
��;
��f�(û�=û�ú�ú��©ú��Xþ')*���
� 1 �©÷��
���S
��©ú�@�û��;9]÷��
�W�Q�M�
�©ú<��úXûc������ù+�Xû�� ÷$���
�(û£H0��þ'%'�(û-úX÷~ø	�
� 1 �	��û�=��S�����:9
����û;���	�
��ú�÷$>(ù0��÷��	���
�R�
�(ûS�����
�	=b¶ ¯ �5�����}÷$�5��÷������'�(�¦ù��+�Z��÷��	�&�	��=�÷~ø	�
����ù(ú52�û]û 1 �3�.�(þ



v �
{�D�� HJILP��V`cR y�� ��gh`1oL��R

%'�(û ù���û!�����D�	@_û?���ðû?�	���J����û����q�Ei²��÷$
Iù�=$�X��÷��	�8�
�8�(ûZ�}û�ú�
K÷��(ûW���(û?�(÷������.2(û�ú56 �����
�Xû�=�û��Z�}÷$�	� û�«e�	÷�û����Z6����	�S>¶û�û��&��÷$����ù����Xû��8÷��W�(ûZ�
�©÷$=½÷$�4 	ü©þ'Êðû	úXûY�[�(÷����	ù����T�
�(û�û�Ý¶û��7�R�	�Q����û
��� �(÷������.2(û�ú56 û�«���÷~û����76V���¥�
�(ûR
��3�(÷�H(û��A��û�=~û��Z�}÷$��� 1 ú��3�	û��(ù(ú�ût�
�����]ù���û��c�M�
����÷��M�}÷$���/�	�¥����û
����=$�©ú5,���6 1 ÷��(ø4H-����þW%u�4�5��ù��-6F���(û����­�(÷������:2�û�ú56 û�«���÷~û����76m�D�©úl����÷$�R��� ú�����û��	�+�	=�6r��÷$��O�9ðû
ù���û��;�
�(ûc���´�EiP��� ø©û��(û�ú�����ûc�R���	
 1 =~û£���ô� ÿ g	Ò �	�	�R�Eim���ðû�Os9;�(÷��.�C���	���X÷��M�
�l���Ï� ÿ��	���
���-û ÷$��û��	�.�I���Éÿ g ����úXú��:9;=§6C��û�H��(û��JúXû������(÷��U�t>(÷�����O�÷$�/�
�(û*ú�û������(÷��U�Bú��	��ø©û<�©���	�	";¬��Q¬��	�~ü©þ
%'�(û��Xû��Ei ���ðûc9Lû	úXû�H�=§��û	úXû��C�
�(ú��©ù�ø	���C�X÷�
�ù+=$���}÷$���!���j���(û���û��©ú��.�!��ûZ��û��Z�}÷$�	� û�«e�	÷�û����Z6©þ
%'����� ÷���O[���(û û�«��	÷�û�����÷~û��(�	���!�¦ù+���Z�}÷$�	���	�c�X÷~ø	���	=T�
�?���©÷��Xû8ú����}÷$�?�(û7��û�ú�
K÷$�(û����¦ú��	
Ó����û
�D�	@_û���Oj�	���C�����:9;�8÷��Oö·÷~ø©ù(ú�ûðü©þ��	O©9Lû	úXû*� 1+1 =�÷~û��Q�
�c�
�(ûY�X÷�
�ù+=$���}û��4�Ei 1 ���X���	
KûZ�}úM6©þ'¦£� ÷��
����ûY�Xû��©ú��.� 1 ÷ 1 û�=�÷��(û�O~�I�(û7��û��7��÷��	� ÷$�G���*=~û��	�5�R�I�	�+�
�(ûJ¶sº�·SH�=§��û	ú�� ÷�� úXû�BAù(÷�ú�û��4�D�©ú����(û 1 �©÷��
�
����>¶ûR���	����÷$��û�úXû��e�
�(���:2(û�>¶û�û��A�(û7��û��Z��û��F�	�+���
�e>¶û ÷$�+��=~ù��(û�� ÷$������û;H0��þ

%'�(ûC��÷$
Iù�=$�X��û��8��û��©ú��.� 1 ��������
ýû7��ú56P9£�	�/�
�(û��JH-��9]÷��
�F���(û(���	
KûC���	=��©úM,���6 1 ÷$�(ø����3��û
ù���û����(ù(úX÷��(øW���(ûW��û��©ú��.��O£�����E���(û4��ù0�����©ù-�
=�÷��(û��a÷��� �"©þ$�C9ðû�ú�û&� 1�1 =~÷�û��(þµ%'�(û úXû��Xù�=§��÷��(ø
�Xû�=�û��Z�}÷$�	��û�«���÷~û����	÷�û��Æ�©ú�û³�����:9;�E÷��Iö·÷~ø©ù(ú�ûl"�þ$"©þbªÜ�(÷�=�ûb����÷$��� 1�1 ú��	�	�.�;
Kû��	���·�����X�<�D��ú�
��	=�=�6
9ðûI�©úXû;�(÷������©ú��(÷��(øW���	��H(ú�
ýû������ðûQ���I=��:9',�ú�û������(÷$�U�
��L���ÛÍ�	�{ÿ���N�O¥9;�(û�ú�û/9Lû����:2�ûI��=�ú�û��	�-6
�(û�
e�����M�}ú����}û��Q���+���<�
�(û£�����(ù(úM2(ûZ6C÷$�*û�����û��
��÷��	=�=�6E���	
 1 =~ûZ�}û�O~�0û�
 1 ���	��÷ Å û<�������l���(û£���	=��©úM,
��6 1 ÷��(ø����f�(ûð÷��*û7¨s��úXû�
Kû�=§6Rû�«��	÷�û����*���L÷��(û����}÷$�U6½÷��(ø�=��.9',6úXû������(÷��U�R���-û£���	Or�	���R���(ûLû�Ý½û��Z�Y�	�
����û;���	
 1 =~û���÷ Å ûI÷��BûZ¨ 1 û��Z�}û��e�
��>½ûR�(û	ø	=�÷~ø©÷�>�=~û�þ

� �-÷$�Z÷$
 1 �©úM�
�	�
�[���;������ûÆ�
�����[���(ût���	=$��úM,���6 1 ÷��(ø;���	�(>½ût�����(ûÆ9]÷��
�G�©ú~9]÷§�����©ù0�ðù0��÷�=�÷ Å ÷��(ø
�D�©ú���û�� 1 ��������
ýû7��ú56´LM ��©þ��	N�Ou�	���G9]÷§�����©ú[9]÷��
���©ù-��� 1 úX÷��©ú£���(���(ûQ��� úXû�������÷$�U�AL5�¦ú��	
­����û
���	�5�Jø	��=$��¨s6 1 ���X���	
KûZ�}úX÷��Q�©úc� 1 û��7��ú��	����� 1 ÷��JúXû��+���(÷��U��
Kû����Xù(ú�û�
Kû��
��N�þI%'�(ûI��û�=~û��7��÷��	����ù-�
�
�©ú�ûI� 1�1 =~÷~û��C���WH-�
�l���+��� ¢�® ?1®�¯ ù��Xû��D��ú���û�� 1 �����
�	
KûZ�}úM6J����� ¢�® ?1®�¯ ù��Xû�� 1 ú�÷$��úY�	�G����û
��� ú�û������(÷��U��þYªÜ�(÷�=�ûJ÷§�K÷��LûZ2½÷��(û��
�(�¦ú��	
 û7¨j��
ý÷��(÷��(øI���(û����	=��©úM,���6 1 ÷$�(øWH0���Y�(ù�úX÷��(øQ���(û��+�
�Xû��©ú��.�����	
 1 �©÷~ø	�£�����X�Bù-��÷�=~÷ Å ÷$�(ø*�D��ú���û�� 1 �����
�	
KûZ�}úM6W������ó	�©úu� 1 úX÷��©úu�	�£���(û<���cúXû�������÷$�U�"÷��



v	g

��	�
6P���	��û��L÷�
 1 ú��:2�û��l����ûQ�	>(÷�=~÷���64���(�(÷��M��÷��(ø©ù�÷$�������ðû����G�¦ú���
 ���(û	÷�ú/�Xû���ú��.� 1 �+�����	
Kû7��úM6
=~÷�ø	�
��,.��ù�úM2�û���O ÷§�C÷��G��÷�ø��(÷$H+���	�
��=§6�
��©úXû&�(÷�«e�	ù�=§�G���P
��3�(û�=Æ���(û&�Xû�=�û��Z��÷��	�`�¦ù+���Z�}÷$�	��þ¢%'�(û
�	����÷��}÷$�	�+�	=S����
 1 =�÷������}÷$�����(��úX÷��Xû4>½û����©ù+�Xû&�D�©ú��	û�� 1 �����
�	
KûZ�}úM6 ÷���� 1�1 =~÷�û��m�+�	�-,�ù+�(÷$�D��ú�
�=�6
���£�
�(ûY���	���(÷������}û���Ob�����W>½û����©ù+�XûR
��3�(û�=�÷��(ø£�
�(û*�(÷��M��ú�÷$>�ù-��÷��	�4�	�����	�5��,�ø��	=$�X¨f6 1 ���X���	
KûZ�}úX÷��
úXû�������÷$�U�
�/�	�+���
�(û�÷~úBû�úXú��©ú��B÷��t���	�-,���úX÷§2½÷$��=[L É 6¥��÷ Å ùCûZ���	=~þ�O~�	�	� g NXþ

ü
	��0xz{f��}~xz����ükxz�k�k��{f�C�~ùYxzyk{�üQþ �F���z�3�·ú~{f|�	 ö�
 �f��{f�k��	

���� �ü©þ�#©þ$��O�9ðû³���	����÷$��û�úXû��c�
�(ûMû�Ý¶û��Z�l�	�'����û³�+�Vú����}û³��÷$�����:2�û	úM6óû�«���÷~û��+�Z6(�	��2+��úX÷�����÷��	� ÷$�'����û
�(÷��M�}úX÷�>(ù-��÷��	�W�	�b�+� 1 � 1 ù�=�����÷��	� 1 ��ú��	
KûZ�}û�ú���O~�	�+�C�D�©ù����Q�
�����l2+��úM6½÷$��ø/���(û£�(÷$�5��ú�÷$>(ù0��÷��	�W�	�
ûZ¨s�}÷$���7��÷��	��23�	=~ù(û��³���	�(>
6&�D�©ú~���(ûc=$��úXø©û��M�ðû�Ý¶û��Z�}þ'Êðû	úXû³9ðû"úXû 1 û��X�l�
�(û 1 ú��f��û���ù(úXûk9]÷��
������û

��3��÷$H(û����Xû�=~û��7��÷��	� 1 ú��f��û��(ù(ú�û�þuª\ûT23�©úM6;���(û*÷$� 1 ù-�"ûZ¨s��÷����7��÷��	���(÷$�5��ú�÷$>(ù0��÷��	���D�©ú·ûZ¨s�}÷$���7��÷��	�
23�	=~ù(û���Oj] »���� � /������ O·�	���&���©��#	"1
F�©�>ÿ	þuª\ûtH����*�������/�D�©úk�R=��:9',�ûZ¨s�}÷$���7��÷��	�C��ûZ�/�	�����ðû�O
�&���©���	"	O��
�(û-û�«���÷~û����76E�(÷�Ý¶û�ú��³�(û	ø	=�÷~ø©÷�>�=§6&�¦ú��	
��
�(ûc�(û��D�©ù+=��³23�	=�ù�û/�	���A���©��#	"©þSÊ/�:9Lû72�û�ú�O
����û û�«��	÷�û����Z6`�D�©úQ�A�(÷�ø��-,�û7¨f�}÷$�+�Z��÷��	�J��ûZ�W���'���ðû�O��`�Ñ�©�Tü	"	Ol�(÷$Ý¶û�ú��Q
��©ú�@�û��+=�6`�¦ú��	
¸����û
�(û��D�©ù�=§�G��ûZ�(�	�³���ðû�O 1 �©úM�}÷$�	ù�=��©ú�=§6��D�©ú�úXû�������÷$�U�
�Q� ÁÞ�	���©þWi'��
 1 �©úX÷����	�+���	�b����ûýû�«���÷~û����76
>¶ûZ��9ðû�û��Q�
�(û£��û��D�©ù�=§�*�����G�(÷~ø	�-,6ûZ¨s��÷����7��÷��	�W�Xû7���<���~���ðû-÷$�l�����:9;�?÷�� ö·÷~ø©ù(ú�û/"�þ$"CLp��� 1 ú��:9;NXþ
¦£�R�	�!�	����÷��}÷$�	�+�	=k�M6r�M�}û�
����}÷$�R9Lûe�	����ù�
Kû;�
�����e"(3 ��������û 1 ��������
ýû7��ú�÷$�e���ðû����&�©úXû�i'i
���-û'�
���������:2�ûR>¶û�û��F
K÷$��÷$��û��
��÷�H(û���þ

{VD@C H � HLH HJk ^a`cdfIL�hind

âbáãà³á�� �;è��³ç-æ:ì��[æIíIìbæ:î

�[H(ú��5�*���	���X÷��(û	úâ÷$�
��û	ú 1 ú�ûZ�
����÷��	���'�	�+�
�(ûY�����	>���û�úM23���}÷$�����'�(û�����ú�÷$>¶û��4�	>��:2�ûLù��+�(û�úS��
��f�(û�=
�	�¥���(ûR��� ú�����û<�
�����I÷$�t���	���M�
�	�
���	�t�e�¦ù+���Z�}÷$�	�&�	�çúXû��+���(÷��U��þ



v	h

Redshift
0
�

0.05
�

0.1
�

0.15
�

0.2
�

0.25
�

0.3
�

0.35
�

0.4
�

E
ff

ic
ie

n
cy

0
�0.1
�0.2
�0.3
�0.4
�0.5
�0.6
�0.7
�0.8
�0.9
� 1
 

2005

 = 0.35V Aτ!
 = 0.45V Aτ!
 = 0.35V Aτ!
 = 0.45V Aτ!

Redshift
0
�

0.05
�

0.1
�

0.15
�

0.2
�

0.25
�

0.3
�

0.35
�

0.4
�

E
ff

ic
ie

n
cy

0
�0.1
�0.2
�0.3
�0.4
�0.5
�0.6
�0.7
�0.8
�0.9
� 1
 

2006

 = 0.35V Aτ!
 = 0.45V Aτ!
 = 0.35V Aτ!
 = 0.45V Aτ!

Redshift
0
�

0.05
�

0.1
�

0.15
�

0.2
�

0.25
�

0.3
�

0.35
�

0.4
�

E
ff

ic
ie

n
cy

0
�0.1
�0.2
�0.3
�0.4
�0.5
�0.6
�0.7
�0.8
�0.9
� 1
 

2005

 total∈

 MLCS∈

 color-typing∈

 total∈

 MLCS∈

 color-typing∈

Redshift
0
�

0.05
�

0.1
�

0.15
�

0.2
�

0.25
�

0.3
�

0.35
�

0.4
�

E
ff

ic
ie

n
cy

0
�0.1
�0.2
�0.3
�0.4
�0.5
�0.6
�0.7
�0.8
�0.9
� 1
 

2006

 total∈

 MLCS∈

 color-typing∈

 total∈

 MLCS∈

 color-typing∈

ö·÷~ø©ù(ú�û&"�þ$"	��Ù"û���ù�=§���e�	�/�5��ù���÷�û��(�	�k����û&�+�Þ��÷$�����:2�û	úM6 û�«���÷~û��+�Z6©O*�����P�¦ù��+�Z��÷��	���	�"úXû��0,
����÷$�U�
Ol>����Xû��!�	�!�Ei �+�Í���	
 1 =~û��XþA%'�(ûe=�û��U�FL5úX÷~ø	�
��NR���	=�ù+
e�+�������:9 úXû��Xù�=§���;�	�*û�«���÷~û����76
�M�}ù��(÷~û��&�D�©úQ����ûP�	���	"nLM�	���	�	NW�	>���û�ú52�÷��(øm�Xû������	����þÓ%'��û4�
� 1 ú��:9 �����:9;���
�(û[û�«���÷~û����76
�D�©ú*�W�(÷�Ý¶û�úXû��
�C�	���Xù�
 1 �}÷$�����R�	>r��ù-�*���(û���÷$�5��úX÷�>(ù-�}÷$���V�	�~����ûýû7¨s��÷����Z�}÷$�	� 1 �©ú��	
KûZ�}û�ú�O³]/»Bþ
%'�(û(] » ��÷$�5��úX÷�>(ù-�}÷$��� ÷����	���Xù�
Kû��A���4���:2�ûR���(û��D�©ú�
 � � /"�#��� þ4%'�(û û�«���÷~û����76\÷��;�����:9;�
�D�©ú$�²� �©��#�"ÜLM�(û��D�©ù�=§��NE�	�+�Ü�D��ú%�ø� �©�Tü	"ÜL�ÿ*��÷�ø�
e�ýù 1�1 û�út=~÷$
K÷§��N6þ %'�(ûF23�	=~ù(û����D��ú
�&���©���	"�L�ÿY�X÷~ø	
��(=��:9Lû	úc=~÷�
ý÷§��Nu�©úXûl�����<�����:9;����÷$���	ûu����ûZ6G�©úXûZ÷$�+�(÷$�5��÷��(ø©ù(÷����+�	>�=~û'�¦ú��	
`����û
�&���©��#	"k2+��=�ù(û��Xþl%'�(û<>������
�	
 ú��.9µ�����:9;���
�(û³���m��û�=~û��7��÷��	�Eû�«��	÷�û����Z6G�D�©ú¥���(û³���	=��©ú5,���6 1 ÷��(ø
L5ú�û���ó����	����û���N�O��F��i'�VLM>+=�ù(û�ó	���	���(û��+N£�	���4���	
Q>(÷��(û��8LM>�=��	�.@só	���	=�÷���Nc�Xû�=�û��Z��÷��	�A��úX÷§��û	úX÷��©þ

���A�e�������M�
�	�
��ú�����û*
��f�(û�=�O����(ûS2��	=�ù+
ýû7��ú�÷$�]ú����}û�÷$�Bø©÷§2�û��F>
6

º©»m� &'t�Q� L5"©þ¤ÿXN

9;�(û�ú�û�O
't���³��L5�'��N (*),+.-

( )0/21
.s�(�
L���N43 ¯ LM��N .53.f�

ÿ
LXÿÆ^���N Ò L5"©þ$��N



v	v
�	���63<L���N�Os�
�(û/���	
��:2�÷��(øI��÷$�5���	���	ûð÷�������û-öGúX÷~û��+
e�����-,.Ùc�	>¶û�ú5�������-,�ª��	=�@�û�úl
KûZ��ú�÷$��O½÷��*ø�÷�2(û��
>
6�3<L��-NF� (ÿ .s�87>'XÃ(,JL��97�N�þ ö���ú;����ûE��)*���-,:�����(ù 1 û	ú����:23�8�(ù(úM2(ûZ6	Oc����ûEØ[�©úM�
�-,.�¦ú��	
Kû
�	>���û�ú52+�X��÷��	�?�}÷$
Kû4�D�©ú��	���	"�LM�	���	�	NJ÷�� h�v L v �	NI�+�.6r��þ�%'�(û4���	=�÷����	�(ø	=~ûW���:2�û	úXû��c÷$���ø�
�©��� h � g�g;: �©� v	h �5��û�ú��	�(÷��	����þ�%'�(÷��³23�	=~ù(û��D�©út� ÷$� v	h 3¹�	�r�
�(ûQ���Z��ù+�	=���@
6K��úXû��(���:2�û	úXû���>�6
����û;��ù(úM2(ûZ6	Ou�(ù�û'�
�Y���(ûR
��	��@A÷��(øG���u>(ú�÷�ø������5���©ú��c������23�©ú�÷$��>�=�û*���©ù(ú���û���þ

%'�(ûT23�	=~ù(ûS�	���
�(ûu2¥��=�ù�
Kû7��úX÷��'���`����ú�����û�O��	�u�*�¦ù����Z�}÷$�����	�����(û*ù 1�1 û�ú·ú�û������(÷$�U�'=�÷�
K÷��t�D��ú
����û£�������	
 1 =~û�O~�����C�(û	úX÷§2�û�� ù��+�(û�ú����(ûY�����Xù+
 1 ��÷��	�W�	�~�I���	���5���	�
� ú�����ûc
��3�(û�=$O½÷$�<�����:9;�
÷��Rö·÷�ø�ù(úXûI"�þ$�©þ�%'�(û£23�	=~ù(û��D�©ú£�OúXû������(÷��U�e��ù0���	ÝK���[�G�­�©�>ÿ��O÷��*=$�:9ðû�ú<���+�	�G�����X���(û�ú�÷�2(û��
>��	��û��W�	�;���(ûYH�ú��M�l6�û��©úS�����
�4L� 	ü	Or)�÷�=����:6 û7�*�	=~þÆL5�	�	� h N�NXþ<�k������û[�����X��÷������(û£�	�	�	�����	
 1 =~û
�	�/� 1 û��Z�}ú��	����� 1 ÷$���	=$=§6����	�+H(ú�
Kû��!��6 1 û&���P���-û�O[���(û	úXû&�©úXû[ÿ©ÿW���ðû4���!���F� p �©�>ÿ��C�����X�
1 û��	@_û��V��ù(úX÷��(øe�
�(û��Xù(ú52�û76`�	>+�Xû�ú523����÷��	�W9]÷$���+�.9;Ol���	
 1 ��úXû��4��� ÿ v ÷$�4���(û�H(ú��M�;6�û��©ú��+�
����
 1 =�û	þc%'��û<��÷�
ýû*��� 1 û���@(>(ú�÷�ø����
�(û����B÷$�'����÷$
 1 =~û*�¦û����}ù(úXû*���+���(û*=~÷�ø�����,.�	ù(úM2(û'�
�����L÷$�'���X�
�M�}ú��	��ø	=�6E�(û 1 û��+�(û��
�Q�	�4�	����ù�
 1 ��÷��	���t�	>��©ù-�'�
�(û*���¢����=�÷~ø	�
��,:��ù(ú52�ûR
��3��û�=~�©ú*ù����(û	ú�=§6�÷��(ø
�(÷��M�}úX÷�>(ù-��÷��	����OS�	��� ÷$�'���(û	úXû��D�©úXû(�Cú���>(ù��M�
=�6m�(û7��û	ú�
K÷$��û��JBAù��	�
��÷§��6!9;�(û��A�
�(ûe=�÷~ø	�
��,:��ù(ú52�û
÷��l9Lû�=$=T���	
 1 =~û��(þ�%'��û�úXû��D�©úXûJ÷§�K÷��Y�Xû	û��G�
�����Y�
�(ûI�	�	��"G�	�������	�	�G�+��6½÷�û�=$����÷����D�	�7���(÷�Ý½û	ú
>
6µ�s� ÿ�Ä��M�
����÷��M�}÷$���	=�°(ù��7��ù��X��÷��	��Ot�	���F�
�(÷$��÷$�£�
�(ûC����ù��XûW�	�T�
�(ûOú�û��(ù��	û���=$�:9',6úXû��+���(÷��U�
ú��X��ûc9;��û��R÷�����=~ù��(÷��(øQ����ûQ�	���F��� ��û��©ú��.�!���	
 1 �©÷~ø	�(þ;%'�(÷��Y�X÷�
 1 =�û���������ù��
��÷��(øW�	�Æ���-û�÷��
÷����(û 1 û��+�(û��
���	�+����ûY�	���(÷§��÷��	����=j����=$�©ú5,���6 1 ÷��(ø�����
 1 �	�(û��
�;�	�+���(û£�Xû�=~û��7��÷��	�&��úX÷§��û	úX÷��	Of9;��÷$�.�
÷�� 1 ú�÷$�+��÷ 1 =�û;����ù�=$�&>¶û]÷��
��ú��3�(ù+��÷��(ø(��>(÷��	�B÷����
�(ûR��� ú����}û]ú�û���ù�=��
�Xþ

âbáãà³á�� íIìbæ:îJìbç�ìKä=<[����æ:å7è��Üè?>!íIî-ðbçA@båB>	æ

���Oö·÷~ø©ù(ú�û/"�þ g O©9ðû 1 =����<�
�(û³2��	=~ù�
KûZ��ú�÷$�£�������Iú����}û�O¶÷$�Oú�ù����(÷��(øI>�÷$���l�	�39]÷��-��� ¾(�;���©���	"©þ
%'�(û-ú����}û-÷�� û��	�.�C>(÷�� ÷��<���	
 1 ù-��û��C>
6A�	����ù�
K÷$�(øc���(û-ú����}ûk�
�Q>¶û/���	���5���	�
�<9]÷§����÷$���
�(ûc>(÷$�+O
9;�(÷��.� ÷��S2+��=�÷��C���4� ø	�3�f��� 1�1 ú��:¨½÷$
����}÷$�	�!�D�©ú<�
�(û���
��	=�=k>(÷$�+�;���	����÷$�(û	úXû��(þ4%'�(û���� ú����}û
23�	=~ù(û��/�©úXû�=�÷��M�}û�� ÷��E%��	>�=~ûQ"©þ��©þR� �I���	�E>¶û���û�û��G�������c����ûQ�M6r�5��û�
����}÷$�Jù+����û	úM����÷$�
��6V�	�(����û



ÿ����

Redshift Limit
0.05 0.1 0.15 0.2 0.25 0.3 0.35

]-1
 y

r
-3

 M
p

c
3 70

S
N

 R
at

e 
[S

N
e 

h

5

10

15

20

25

30

35

40

45

50
-610×

ö·÷~ø©ù(ú�û!"�þ$�	�n����ú��X��û�O��D��úW�m���	���M�
�	�
� ú�����û!
��3��û�=�OI�	�&�m�¦ù��+�Z��÷��	���	�Iù 1�1 û	úA=~÷�
ý÷§�V�	�
����ûCúXû�������÷$�U� ú��	�(ø©û	þ %'�(ûE>�=��	�.@só	���	���(û��µ=~÷��(û��C�����:9Ñ���(û ÿ7,.��÷�ø	
��P�M���X��÷��M��÷�����=�LM¡u�©÷���������N
û�ú�ú��©ú��XþY%'��ûIú�û���ó	�+�����}û��F=~÷��(û��/�����:9 û��5��÷�
�����û��£�	�·���(û;�M6r�M�}û�
����}÷$�Eû	úXú��©ú���O¥9;��÷$�.� ÷�����=�ù���û��
ù����	û�ú5���©÷��
��6E�	�R���(û/��� ûZ¨s��÷����Z�}÷$���W�(÷$�5��ú�÷$>(ù0��÷��	�C�	���óû��5��÷�
e�X��÷��	�C�	�~���	�
���	
K÷������}÷$�	�G�	�3����û
��� ����
 1 =�û	þ

�Xû�=�û��Z�}÷$�	���¦ù+���Z�}÷$�	�KLM�(ù�ûc���óù����	û�úM�
�©÷�����6V�	�����(ûIûZ¨s��÷����Z�}÷$�����(÷$�5��ú�÷$>(ù0��÷��	��N£>¶û����	
Kû��/
�ù��.�
=��©úXø©û	úT���������
�(ûR�M���X��÷��M��÷�����=yù�����û	úM�
�©÷$�
��6P�D�©út� Á°�©����þ

%'�(ûS23�	=�ù�û��t�D�©úu�
�(û*���¢���Kú����}ûY�����R���©�>ÿ£�	���&�R���©�����©úXû*��û�û���������÷$Ý¶û�ú'>
6�� ÿ�� v Ä�þ
¦�H0�Y�	�f���(û��XûLú�����ûk23�	=�ù�û����
�I�Q=~÷��(û��©úl
��3�(û�=·�	��ú��X��û³2r��þ½ú�û������(÷$�U�
Oj�:2�û	úu����ûðúXû�������÷$�U�Lú��	�(ø�û
�©�>ÿA¬ �V¬ �©����O"ø�÷�2(û����?��=�� 1 û4�	��L�ÿ��~ü�" þ � � ÿ �� ÿ � C�ÿ N � ÿ�� �~  ���-ûQ6�ú ��� � 1 � �~Ð � Ð � ÿ þcö;÷�����÷��(ø
� 1 �:9Lû	úM,:=$�:9o
��3��û�=�OSº » L���N4� ] LXÿc^°�-N ý OY�:2�û	ú����(û&����
ýû úXû������(÷��U�Rú��	�(ø©û8ø©÷§2�û�� 	 �
"©�>ÿ�� þ Ð � �X �~Ð � ¯ C ¼r�
�����J÷���OT�C���	�+�M�������e�+� ú��X��û4L 	 �d�	N-÷$�ðúXù�=~û����©ù0�Y9]÷��
��� ÿ����©ÄV�X÷~ø	�(÷�H����	����û	þ
%'�(û!¶·¯?23�	=~ù(û��4�D�©úQ�
�(û?=�÷��(û��©úW�	��� 1 �:9ðû�ú5,.=��.9 
��3�(û�=*H-���!L�ÿE�(û�ø©ú�û�û?�	�;�¦úXû	û����	
�N4�©ú�û
� ÿ � ÿ��s�~¯��	��� � ü � ÿ��s�~¯	Oâú�û�� 1 û��7��÷§2�û�=�6©þcö·�©úQ���	
 1 �©úX÷�������O[�
�(ûCH-�W�	�t� 1 �:9ðû�úM,:=$�:9



ÿ���ÿ

%��	>�=~û;"�þ$�©þ ��� Ù/���}û<2r�Xþ�Ù-û�������÷$�U�

Â�Ã�Ä´Å�ÆôÇÊÉ Ë Ý�D¦ÂVÙ*ËÖÃ
E ä_â�FAG Ý�D1ÃIH4Ò F�JLK Þc× FAMON M PRQTS

âVUÊâ_å ä_ã ì_ê�W J�X Y�Z W Q X J�JF Q X [ Q F Q X Q�Q
âVUÊä_â ë ã æ ç�W Q X Z�M W Q X J PF Q X G\J�F Q X Q J
âVUÊä_å é ã ë_ì�W Q X ]�[ W Q X M�]F Q X ]�Y\F Q X Q\P
âVU ë â é ã ì_ç�W Q X ]�Y W Q X ^�[F Q X M�[\F Q X Q ^
âVU ë å é ã í_í W Q X M�[ W J�X P [F Q X M�G\F Q X JRM
âVU é â æ<ãÊä ì�W Q X ]�M W M9X G�[F Q X M�^\F Q X J P

DcÎ_ËÖÃ U`_ ØÏÆ¥ÃòÃ9Ò�Ò�Î_Ò�ÅLa<Ç b_Ã9Ð�Ù*Ò�ÃEÅ�ËjÙ*ËjÇ Å�ËjÇ ß
×9Ù_Ú�Ù*ÐÈÄ Å�H4Å�ËÖÃ�Ó¨Ù*ËjÇÊ×dc¥Ò�Ã9Å�Þ�Ã�×�ËjÇ b_Ã�Ú H


��3��û�=-�
�;�R��ûZ�c�	� 1 ù�>�=~÷����(û�� ú��X��û��k
Kû��	�Xù(ú�û�
Kû��
�
�<�(÷����	ù�����û��O÷��e �ü©þ�"©þ�ü ø	�:2(û 	 � ÿ���"c
A�©���©þ
� �;���+�©ù�=��A>¶û*�����}û����������'�
�(û 1 �.9ðû�ú5,.=��:9�
��3�(û�=�÷��"ù+�Xû��&�	�'���X÷�
 1 =~û 1 ��ú��	
KûZ�}û�ú�÷ Å ����÷��	�4�	�
����û£��� ú����}û£�	�l�Q�¦ù����7��÷��	�W�	��ú�û������(÷��U��Oj���������Q�D�©ú�
��	=�=�6��}û��5�S���(û/�
6 1 ���
�(û���÷$�T�
�����³���(ûY�+�
ú��X��ûE÷��Y�	� ÷����	úXû����X÷��(ø4�¦ù����Z�}÷$�����	�0úXû������(÷��U��þ�%'��û�úXûJ÷��Y���W�¦ù+�����	
Kû��
�
�	=;ú�û��	���	�G���?û7¨ 1 û��7�
���+���'���(û û7¨ 1 �	�(û��
����O¥9;�(û��F�������X÷��(û�ú�÷$��øG�(÷�Ý½û	úXû����Iú�û������(÷$�U��ú����(ø©û���Ob������ù�=$�&>¶û]÷��(û����}÷$���	=~þ

)�û�� 1 ÷��}û[�
�(ût=$��úXø©û'�56j�5��û�
e�X��÷��ðù����	û�ú5���©÷��
��6F���*�
�(ûc�(÷$�����:2�û	úM6 û�«��	÷�û����Z6 ÷��R�
�(ûBúXû��+���(÷��U�
ú����(ø©ûI�©���C¬ �C¬d�©��#	Or����÷$�Y�5��ù��06aúXû 1 úXû��Xû��
�
�t�
�(ûIH(ú��M�e�M�
����÷��M�}÷$���	=�=�68��÷�ø��(÷$H+���	�
�e
Kû��	��ù(úXû7,

Kû��
�W��������û(���Í���Cú�����ûý÷��4�
�(÷$�IúXû������(÷��U�?ú��	�(ø©û	þE¦£�;�����V>¶û(��û�û��+O�����ûG�(÷~úXû��Z��÷��	�P�	�u����û
�M6r�5��û�
����}÷$�]ù����	û�ú5���©÷��
��6 ÷��T���K÷�����ú�û��	��ût�
�(ûR��� ú��X��û�Ob�����I���(ûR=��.9ðû�út=~÷$
K÷§��� 1 ú��.2½÷��(û��A�(û�ú�û
�©ú�û;BAù(÷§��û ú��	>(ù��5��þ



ÿ����

Median Redshift
0.05 0.1 0.15 0.2 0.25 0.3 0.35

]-1
 y

r
-3

 M
p

c
3 70

S
N

 R
at

e 
[S

N
e 

h

0.01

0.02

0.03

0.04

0.05

0.06

0.07

-310×

ö·÷~ø©ù(ú�û�"©þ g �`����ú����}û��	�W�8�¦ù����7��÷��	�����t�
�(û�
Kû��(÷��	� úXû��+���(÷��U�P�	�Iú�ù����(÷��(ø�>(÷����4�	����÷ Å û
¾e�����©����"©þ'%'�(ûR��� ú��X��û ÷$�'���	
 1 ù-�}û��F�����Xù+
ý÷��(ø*�����X�'���(û�ú�����û�÷��t���	���5���	�
�I÷��8û��	�.�&>(÷$��þ
%'�(û/>�=$���.@fó����	����û��C=~÷$��û��<�����:9µ���(û�ÿ7,:�X÷~ø	
����5�����}÷$�5��÷����	=uLM¡u�©÷���������N*û	úXú���ú��Xþ'%'��û-ú�û���ó	�+�����}û��
=~÷$�(û��*�����:9 û��5��÷�
e�X��û��R�	�j�
�(ûI�56j�5��û�
e�X��÷��ýû	úXú��©ú���Or9;�(÷��.�[÷�����=~ù��(û�� ù�����û	úM�
�©÷$�
��68���(���(û��+�
ûZ¨s�}÷$���7��÷��	�F��÷$�5��úX÷�>(ù-�}÷$���F�	��� û��M��÷�
�����÷��	�A�	�u���	�
���	
K÷������}÷$�	�&�	�¥���(ûR��� ���	
 1 =�û	þ

{VDh{ HJILKOKONQPBRTSVU ^aNQi<`e�"d�DL^a`cbLdfeLghUji-HJinILbLgh`cd

�����
�(÷$�li'��� 1 �}û�úu9ðû£�+�.2(ûLûZ¨s�}û����(û��4�M��ù+�(÷�û��'�	�3�
�(û³2��	=�ù+
ýû7��ú�÷$�Y�+� ú��X��û�LM �ü	O�)�÷$=����:6 ûZ�Y�	=�þ
LM���	� h N�Nj���Q�;�(÷~ø	�(û	ú�ú�û������(÷$�U�Y=�÷�
K÷��
Or>+�	�Xû��G�	�R���(ûcH(ú��5�Y�'6�û��©ú��l�	�f�
�(ûc��)*���-,:���T��ù 1 û	ú����:23�
�(ù(ú52�û76Ïþt%'�(û£���	
 1 =~ûY�	�~���-û£���	���X÷��(û	úXû��W���	
 1 úX÷��Xû��Ô��#	"	�����ðû/���Q���Y�;¬��©��#©þS%'�(÷����
�����	=
÷�����=~ù��(û��Eÿ�#��e�X�I�;¬��©���	O39]÷§��������û;
��-¤Z��úX÷§��6mLM� h 3eNt>¶û�÷��(ø�� 1 û��7��ú�������� 1 ÷$���	=�=�6P������H(ú�
Kû��(þ

%'�(û���ûW���Í��� ú����}û(
Kû��	�Xù(ú�û�
Kû��
�
�e���	���5��ú���÷$�A�
�(ûG��=$� 1 û(�	�u����ûG���¢2r�Xþ*ú�û������(÷��U�?úXû�=$�X,
��÷��	�°÷$�E�
�(û úXû��+���(÷��U� ú��	�(ø©ûW�	�{ÿF¬ø�J¬ø�©���C���?>¶û�.
º » Ã4.f�P� L�ÿ��Tü	"fþ � � ÿ �� ÿ�� CXÿ N � ÿ��©�~ !���-û
6½ú.���&� 1 �z�~Ð � Ð � ÿ þ�¦£���(÷§��÷��	����=$=§6J9Lû&���:2�û 1 úXû��Xû����}û��P�
�(û&H(ú��5�E�5�����}÷$�5��÷����	=�=�6���÷�ø	��÷$H����	�
�
���°��� ú��X��ûQ
Kû��	�Xù(ú�û�
Kû��
�
�]÷��e�
�(ûEú�û������(÷$�U�Eú��	��ø©ûQ�©����¬Ü�e¬ �©��#©þR%'�(ûEú�û��Xù+=��
� 1 úXû��Xû����}û��



ÿ���#
�(û	úXû?úXû 1 úXû��Xû����F�	�J�©ú��(û�ú����c
��©ø��(÷��}ù��(û?÷�
 1 ú��:2�û�
Kû��
� ÷��E���(ûW�5�����}÷$�5��÷������D�©úI�+�¹���Rú����}û

Kû��	��ù(úXû�
Kû��
���L÷��e�
�(ûR���	
Kû]úXû������(÷��U��ú��	�(ø�û�O��	���&���	=~÷��(÷$�U6W�
�(û;���°���ýú��X��ûR���	�+�M��ú��©÷����
�/�D��ú
�;¬��©��#©þ



ÿ���ü

%u��>�=�ûR"©þ�#	�ti'�	��H�ú�
Kû��&���ðû;���K÷$������û;Ùc���}û*���	
 1 =~û

��� ��� Ù/� )�û���= Ù"û��+���(÷��U� ö·÷§� 1 ú��	>

g �	� ^óÿ�"©þ�"	#	"Gÿ���" ,.��þ h	g�v � h # �©þ{ÿ v ÿ�" �©þ v ü©ü
ÿ��	#	� ^ ü	�©þ g	v "	�	��� ^óÿ	þ{ÿ©ÿ v "��	# �©þ{ÿ�� v	g �©þ~ü	�Gÿ
ÿ©ÿ©ÿ�� ,:�	�©þ v	h �	# h � ,.��þ$# g "	� g ÿ �©þ��	" g	g �©þ�"	"©ü
ÿ©ÿ��	� ^ v þ�#	"	"	" h�h ^R�©þ v	g #	��ÿ�� �©þ�# h �©ü �©þ g ü h
ÿ��©üGÿ ,:�	�©þ�#	� g "�ÿ�" ,.��þ g	g �	�©ü	� �©þ�� h	g � �©þ v	v �
ÿ��	"	# ,:#	�©þ��	�Gÿ���� v ^R�©þ{ÿ��	#	��ÿ�# �©þ��	�	�	� �©þ h �©ü
ÿ�# g ÿ ,�ÿ��©þ��	�	�	��ü	# ^R�©þ~ü	� v � v � �©þ{ÿ©ÿ v ÿ �©þ h	v �
ÿ�" h � ^ ü	"©þ�#	�	� v ü�" ,.��þ$�©ü�üGÿ��	� �©þ{ÿ h #	� ÿ	þ��	�	�
ÿ�� h	h ,:# h þ��©ü	�	#�ÿ�" ^R�©þ�#	�©ü©ü h � �©þ�#	" h	g �©þ g " v
�	�Gÿ g ,:#Gÿ	þ��	"	� g ü	� ^R�©þ�" v #©ü��©ü �©þ��	�Gÿ�� �©þ v #	"
�	�	#Gÿ ,6ü g þ v "	� h�g " , ÿ�þ¤ÿ g ÿ	ü v � �©þ{ÿ�"	#	� �©þ h �©ü
�Gÿ��	" ^óÿ g þ�� v ÿ��©ü�ü ,.��þ$� v �	# h " �©þ�� h	h � �©þ h �	#
�	�©ü	� ^R"	�©þ�� v �	#	� h ,.��þ h	h "	�	�	� �©þ{ÿ v "	� �©þ v	h	g
�	#	� h ^R#©ü©þ�� g � g #�� ^R�©þ�� h �	���	# �©þ{ÿ	ü h � �©þ h �	�
�	#	#	� ^R�©þ h � g �Gÿ�ÿ ^óÿ	þ{ÿ��	�	"�� g �©þ��Gÿ�#	� �©þ h	v �
�	# g � ^ ü	�©þ�"	�	�	�	" g ,.��þ$"©ü�� h	h # �©þ{ÿ h ÿ�� �©þ v	h ü
�©ü	�	� ^óÿ	þ v	v ü©ü©ü�� ^R�©þ��	# h ÿX�	� �©þ��	�	"	� �©þ��	�	�
�©ü©ü	� ^ ü	�©þ��	#	#	" v " ^R�©þ h � g	g #	# �©þ{ÿ v #	� �©þ v	h #
�	"	#	# ^R#Gÿ	þ��	�	�	�	��ÿ ,.��þ$#	���	"	"	# �©þ�#©ü	�	� �©þ�"	#	#
�	"	�Gÿ ^ ü	�©þ�#©ü	#	#	"�# ^R�©þ h " h � v ü �©þ{ÿ©ÿ h � �©þ v	v	v
�	�	#	" ^R"	�©þ g �©ü	�	"�ü , ÿ�þ$�	# h ÿ�"	" �©þ{ÿ	ü	#	# �©þ v	v ÿ
i'�	�
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�	� h	v ^R�©ü©þ v �	�	� g � ,.��þ g " h	g	v " �©þ{ÿ��Gÿ�" �©þ�#©ü©ü
� g	h	v ,�ÿ�"©þ g	v	h "�� g ^R�©þ~ü	�Gÿ���ÿ g �©þ�� v �	# �©þ{ÿ�"	�
� v ÿ�� ,6ü©ü©þ�� g	h #�ÿ�� ^R�©þ�"	� v ü h	g �©þ{ÿ��©ü	� �©þ��	"	#
� v ü	# ^óÿ g þ g �©ü v ÿX� ^óÿ	þ��	� g	h #	" �©þ��	�	"©ü �©þ{ÿ	ü©ü
� v	v � ^R"	"©þ~ü v � v ÿX� ,.��þ g	h �	� h � �©þ{ÿ��	�	� �©þ��	� g
#	� h � ^óÿ��©þ v #	�	#Gÿ h , ÿ�þ$�	# v "	"	# �©þ{ÿ g ü	� �©þ v	v	v
#	� h	g ^R�	�©þ~ü	�	�	�	��� ,.��þ v	g�g #	�	� �©þ{ÿ��©ü	� ÿ	þ��	�	�
#Gÿ v	v ,:�	�©þ g � g "�ÿ�� ^óÿ	þ��	"	�©ü�� g �©þ��	"Gÿ©ÿ �©þ�#	#	�
#	�©üGÿ ,6ü g þ�#©ü h "��©ü ,.��þ$#	"�üGÿ��	� �©þ��	" h	v �©þ�� v #
#	�	"	� ,:#	�©þ g #	�	#�#	� ,.��þ$�	��#	"	� v �©þ{ÿ�� g � �©þ��	#	�
#	#	#Gÿ ^R#©ü©þ�"	�Gÿ�#©ü�� ^R�©þ g	v �©ü�ü h �©þ��	�	�	� �©þ h �	#
#	# g	g ^R"©ü©þ{ÿ�"	�	�	� g ^óÿ	þ�� g	v � h ÿ �©þ��©ü	"Gÿ �©þ��	� h
#©ü	"Gÿ ,:�	"©þ v #	� g�v � ^R�©þ g � h ��"©ü �©þ��	"	�	� �©þ�"©üGÿ
#©ü	"	� ,:�	"©þ�#	� h ��ÿ©ÿ ^R�©þ��	# v ���	# �©þ��	#	�©ü �©þ v ÿ h
#	" v � ^óÿ v þ��	"	�©üGÿX� ^R�©þ g	v ÿ h #©ü �©þ�� h �	� ÿ	þ��	�	�
# v �Gÿ ^óÿ	ü©þ h "	�	# g " ^R�©þ��	�	�	"�# g �©þ��	�	� h ÿ	þ��	�	�
ü	�©ü	� ,."©þ�"	�Gÿ g "Gÿ ^R�©þ��©ü	�	��ÿ�� �©þ�� g	g � �©þ h	g	v
ü	�©üGÿ ^óÿ��©þ��	# g "	� v ,.��þ v ��" h #	" �©þ�#	#	�	� �©þ��©ü©ü
ü	" g	g ^R# h þ~ü g "©ü©ü�" ^R�©þ�� h �	���©ü �©þ�#	�	#	� �©þ v ü	#
ü	� g	v ^R�Gÿ	þ�"	� h �	��" ^R�©þ�� g � g�v	g �©þ�#	#	�©ü �©þ{ÿ�"	�
"Gÿ��	# ,.�©þ{ÿ©ÿ�"	���	� ^R�©þ g # g ÿX�	� �©þ{ÿ	ü	�	� �©þ v	v	g
i'�	�
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"	# v " ^ ü v þ��©ü	� h #�" ^R�©þ{ÿ��	#	� g � �©þ{ÿ©ÿ g � ÿ	þ��	�	�
"	"	#	# ,:#Gÿ	þ�#	#	�Gÿ�ÿ h ^R�©þ~üGÿ�#	# h ÿ �©þ��Gÿ v	g �©þ v #	�
"	"©ü v ^R#©þ��	"	�©ü h � ^R�©þ��©ü h ÿ�ü h �©þ{ÿ��Gÿ�� �©þ v	v	h
"	"	"	� ^R#©þ�" v	h ÿ h � ^R�©þ�#	#	� v "	� �©þ{ÿ�"	�	� �©þ v	v	g
"	�	#	" ,:�	�©þ h ÿ g � v " ,.��þ$�	#�"	�	� h �©þ{ÿ g	v " �©þ h	g �
" g ÿ g ^óÿ g þ h	v " h	h ü ,.��þ$�	��" v # h �©þ��	"Gÿ g �©þ h	v �
" g #	� ^R�	�©þ h �	�	�	"�� ,.��þ$�	#�ÿ��	� g �©þ��	"	#	� �©þ v �	�
" g # g ^R�	�©þ h "	� v ��� ,.��þ$�	��#©ü©ü	# �©þ�# v #	� �©þ v ü©ü
" g "Gÿ ^óÿ©ÿ	þ��	#©üGÿ���ü ^R�©þ h # h ÿX�©ü �©þ{ÿ�#	�	� �©þ v	h	h
" h ü©ü ,:#	�©þ��Gÿ�# h �	� ,.��þ h ü�#	�	#	" �©þ�#Gÿ�� h �©þ h	h ü
" v ÿ�� ^R"©þ~ü	# g � g � ,.��þ$#	��"Gÿ�� v �©þ{ÿ g �©ü �©þ v	h "
" v " g ^R#©ü©þ g �	�	"	#�� ,.��þ$� g � v �	� �©þ�� g	v � �©þ�" h "
" v	v ü ,6ü g þ�# v	g "��	� ,.��þ¤ÿ�� g	v "	# �©þ{ÿ h	g � �©þ v	h	v
�	�	" g ^R"	�©þ�"	"	#	"©ü�# ,.��þ v	g ü	� g # �©þ��	� g ÿ ÿ	þ��	�	�
�Gÿ�� h ^óÿ	þ h �	�	"	" v ^R�©þ�#©ü h	h�g	g �©þ��	" v " �©þ v	v �
�Gÿ v � ,�ÿ©ÿ	þ�"	#	"	��� v ^óÿ	þ��	"	� h�h � �©þ�� g �	� �©þ g �Gÿ
�Gÿ v � ,:�	�©þ�#	� h	v �	" ,.��þ$"	��� g	h	h �©þ�� h � g �©þ v �	"
�	�©ü v ^R#©þ��	�	"©ü g�h ,.��þ$�	���Gÿ v � �©þ�� v ü©ü �©þ v "	#
�	� v " ^R�	#©þ�� g � v	g�v ,.��þ$�	��"©ü	"Gÿ �©þ�� g	v � �©þ��	� h
�	#	�©ü ^R�	�©þ~ü v	g ü v�v ^óÿ	þ{ÿ v " h�v � �©þ{ÿ v �	� �©þ h	h �
�	#Gÿ�" ,6ü v þ�"Gÿ g � g	g ^óÿ	þ�� v ÿ h�v	h �©þ��	� g � �©þ��©ü h
i'�	�
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ÿ�� g

%u�	>+=�ûR"©þ�#OfAi'�	�
�}÷$�Aù(û��

��� ��� Ù/� )�û���= Ù"û��+���(÷��U� ö·÷§� 1 ú��	>

�©ü	�	� ^ ü	�©þ�� h	h " v # , ÿ�þ$�	��#	�	�	� �©þ{ÿ��©ü	� ÿ	þ��	�	�
�©ü	�	� ,�ÿ��©þ h �Gÿ�#�ÿ©ÿ ,.��þ$�	��#	�	�©ü �©þ{ÿ h ü	� �©þ v # h
�	"	" h ^R�Gÿ	þ g �Gÿ��©ü�ÿ , ÿ�þ$�	# h ÿ�"	� �©þ��	" g ü �©þ v	v	v
�	�©ü v ^R#©ü©þ�� g " h � v ^R�©þ�"	#©ü g �	� �©þ�#Gÿ	ü	� �©þ�"	� v
�	� v	v ,:# g þ{ÿ h "GÿX�Gÿ , ÿ�þ$�	" g � g	h �©þ�#Gÿ��	� �©þ v " v
� g	h � ,:#Gÿ	þ v #Gÿ	ü h ü ^R�©þ��	�	� v�h	g �©þ��	�	�	� �©þ v	g "
� v #	# ^óÿ©ÿ	þ�#	"Gÿ�� g � ^óÿ	þ�� g "©ü��	# �©þ��Gÿ�#	� �©þ h	h	g
� v #	� ,:#	�©þ g �	�Gÿ v � ,.��þ$� v�v	h �©ü �©þ{ÿ h ÿ�� �©þ v �	�
g ÿ	ü	# ,�ÿ	ü©þ g # g � g ÿ ,.��þ$�	� g ü h � �©þ�#	�©ü	� �©þ�� h ÿ
g ÿ	ü g , v þ v	h ÿ�� v ÿ ,.��þ$�	"�"	"	�	" �©þ{ÿ�� v	v �©þ��©ü g
g �©ü	# ,:#Gÿ	þ v �	� v " h ^R�©þ~ü g ÿ h " g �©þ��	�	# g �©þ v	h ü
g #	#	" ,6üGÿ	þ{ÿ©ÿ	ü h �©ü ,.��þ$#	"�"©ü	� h �©þ{ÿ v	g " �©þ��©üGÿ
g ü g # ^ ü©þ�#	�	�	#Gÿ�ÿ ,.��þ$�	" g #	"	� �©þ��Gÿ��	� �©þ h "Gÿ
g ü g " ^ ü©þ g "	#©ü	��� ,.��þ$� h ÿ�"	�	� �©þ�#	�	�	� �©þ�" h �
g "Gÿ�� ^R"	�©þ�� v �	�Gÿ�ü ,.��þ$#	���Gÿ�� g �©þ��Gÿ v � �©þ�"Gÿ g
g	g	g	v ,6ü v þ v ÿ v	h � g ,.��þ$�	� g �	#	� �©þ�# h ÿ�� �©þ�# v	v
g	h ü g ^R#	�©þ~ü	" v	h ü�# ,.��þ$�	��ÿ h "	" �©þ��Gÿ��©ü �©þ h	v �
g	h	g � ^óÿ v þ{ÿ h �	# g�g ^R�©þ g	v ü	"��	� �©þ�� g �©ü �©þ�# v �
g	v ü g ,6ü	"©þ h ÿ�# v�v � ^R�©þ~ü	� h � h � �©þ�#	� h � �©þ�� g �
h �	#	� ^ ü	�©þ��	� h �	"�� ^R�©þ v	v #	��" h �©þ~ü	�	�	� �©þ v	v	v
h �©ü	� ^R# v þ{ÿ©ÿ�� g ÿ h ^R�©þ�"Gÿ©ÿ©ÿ g	g �©þ��	" v # �©þ v	v �
i'�	�
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h �Gÿ�# ,.�©þ~ü g	v ���	� ,.��þ v ��ÿ	ü g � �©þ{ÿ h ü g �©þ v # g
h ü v " ,:�©ü©þ g # v ��� h ,.��þ g ü h �	�	" �©þ��Gÿ	ü©ü �©þ h	g ü
h " v	h ^ ü	�©þ��	� g �	#�� ,.��þ$�	���	�	�	� �©þ�#	�	�	� �©þ v � h
h	g � g ^ üGÿ	þ��	#	�Gÿ���� ^R�©þ��	�	#	"�"	� �©þ�# v "Gÿ �©þ v �©ü
h	g ÿ v ^ g þ g �Gÿ	ü	��� ,.��þ g ÿ h	v # g �©þ{ÿ©ÿ��	# �©þ�#	#	"
v �	#	� ,:�	�©þ{ÿ©ÿ�"©ü h � ,.��þ�ü v #	�	"	� �©þ��	"©ü	� �©þ v	v "
v �©ü	" ,�ÿ��©þ{ÿ��	� v�h � ,.��þ$�	� h � g ÿ �©þ�# h	v " �©þ h	h	g
v ü	� g ,:#Gÿ	þ��©ü h � h ÿ ^óÿ	þ{ÿ h �	� h	h �©þ��Gÿ h ü �©þ�# v ü
ÿ��	"	"	� ,�ÿ��©þ�#	�©ü	��� g , ÿ�þ$�	��ü v �	� �©þ�#	�	�Gÿ �©þ�"	� g
ÿ�� g	h � ,:# g þ h ü	"	"�#Gÿ ^óÿ	þ��	� g	v�v � �©þ��	"	�	� �©þ v � g
ÿ�� h ü	# ,:#	�©þ{ÿ��	�	���	" ,.��þ v	h �	#	"	� �©þ{ÿ�� g � �©þ v	v ÿ
ÿ�� h "	# ,6ü	#©þ��	#©ü	"�#Gÿ ^R�©þ g �	#	���	� �©þ{ÿ�� v ü �©þ�"	#	�
ÿ�� h "	" ,:� v þ g ü©ü©ü v	v ^R�©þ g ÿ��GÿX�	" �©þ{ÿ g � g �©þ��	�	�
ÿ�� h "	� ,:� g þ{ÿ�#©ü	"�ü©ü ^R�©þ g "	" h ü	� �©þ{ÿ g ÿ g �©þ v "©ü
ÿ�� h �	� ,:#	�©þ�#	�	" h�h " ^óÿ	þ{ÿ g " g�v	h �©þ{ÿ��Gÿ g �©þ v "	�
ÿ�� h	g ü ,.�©þ��	#	"	"��Gÿ ,.��þ¤ÿ g�g �©üGÿ �©þ��©ü©ü v �©þ~ü v "
ÿ�� h	v	h ^R�	�©þ g	v #	�GÿX� ,.��þ¤ÿ	ü g � g " �©þ�� h #	" �©þ v	v ÿ
ÿ�� v #	� ,:"	�©þ�#Gÿ g � h	g ,.��þ�ü g ü	" v " �©þ{ÿ	ü g " ÿ	þ��	�	�
ÿ�� v "	� , h þ�#	#	�	"�� g ,.��þ h ü��	#	� h �©þ�� h � g �©þ{ÿ�#	#
ÿ�� v	g � ^ g þ v " h ü v " ,.��þ$# h #	�	�	" �©þ��	�Gÿ�� �©þ v	h	h
ÿ�� v	g	g ^óÿ�#©þ�� v "	"	#�ü ,.��þ$�	"�� v �	# �©þ��©ü g � �©þ v	v #
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ÿ�#	�	�	" ,�ÿ h þ~ü	#	� h �	" ^R�©þ~üGÿ�" g�g � �©þ��	�©üGÿ �©þ g � v
ÿ�#	�	# h ,�ÿ��©þ{ÿ g #	� h � ^R�©þ�"	�©ü	"�� g �©þ{ÿ��Gÿ�� �©þ v	v �
ÿ�#	�©ü©ü ,:� g þ~ü	" g � h " ^R�©þ�"	�	#	��ÿ h �©þ{ÿ��	" g �©þ v	v	h
ÿ�#	� g � ,.�©þ��Gÿ	ü v�g	v ,.��þ g ü��©ü©ü g �©þ{ÿ v	h � �©þ�� h �
ÿ�#	� g � ,:�	"©þ��©ü	�	� h � ^R�©þ��	�©ü	#��	" �©þ��	#	�	� �©þ��	# h
ÿ�#Gÿ�#	� ^R�©þ{ÿ	ü	�	�	��� ,.��þ$� g�v ÿ��©ü �©þ�# g �Gÿ �©þ�� h #
ÿ�#Gÿ�"	� ^ g þ��	"Gÿ v	v�v ^R�©þ{ÿ©ÿ g	v �©ü �©þ��	�	#	� �©þ v üGÿ
ÿ�#Gÿ g ü ^óÿ�#©þ��	#©ü	�	"�# ^R�©þ~ü©ü g	g "	# �©þ��	#	�	� �©þ v	h "
ÿ�#	#	�	" ,:� h þ h	v	v " g � ^R�©þ�� v ÿ�� v ü �©þ��Gÿ�# v �©þ g	v	g
ÿ�#	#	"©ü ^R� g þ�"	�©ü g # v ,.��þ h	h�g #	"©ü �©þ{ÿ�" g � �©þ�#	�	"
ÿ�#	"	�	� ^R�	"©þ��©ü	#Gÿ v " ,.��þ g � g	v � v �©þ��©ü	"	� �©þ��	"	#
ÿ�#	"Gÿ©ÿ ^ ü	�©þ��Gÿ��	�	#�� ,.��þ g	v ü	�	�	� �©þ��	# g � �©þ{ÿ	ü©ü
ÿ�#	" g	h ^óÿ g þ�# v ü	�©ü�� ^R�©þ g �©ü	��ü	� �©þ��	�	�	� �©þ�� v	g
ÿ�#	�©üGÿ ,�ÿ	ü©þ g	h ÿ�#�" v ,.��þ v	h ÿ��	�	� �©þ��	�	�	� �©þ h �	#
ÿ	üGÿ�" g ^R"Gÿ	þ{ÿ�#	�	�GÿX� ^óÿ	þ��	�	�	#��	� �©þ��Gÿ	ü	� �©þ��	# g
ÿ�# g � g ,6ü	�©þ~üGÿ©ÿ v � h ^R�©þ v #	�	"�"	� �©þ��	�	" g �©þ��	#	�
ÿ�# g #	� ,:�	#©þ{ÿ��	� g ü©ü ^óÿ	þ��	#	� h�v ü �©þ{ÿ�"	�©ü �©þ v �	#
ÿ�# g " g , v þ h	g � v �Gÿ , ÿ�þ¤ÿ�" g	v �	� �©þ�� h	v � �©þ h �©ü
ÿ�# g	v � , v þ�#	� h "�#Gÿ ^R�©þ�"	#	� g�h � �©þ{ÿ	ü	"	� �©þ v	g	v
ÿ�# h #	" ^R�©þ��	" v " v�v ,.��þ$�©ü h #Gÿ h �©þ��©ü g	g �©þ g #	#
ÿ�# h	v ü ^óÿ	þ�� v �	"	��� ,.��þ$�	#�� h ü©ü �©þ{ÿ��©ü v �©þ h	h	g
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ÿ�# v #©ü ,�ÿ g þ h	h	v ��� v ,.��þ�ü	#�"	�	�Gÿ �©þ�#	#	�	� ÿ	þ��	�	�
ÿ�# v "	� ^R�	�©þ v üGÿ g ü�� ^R�©þ h ÿ��	��ü	" �©þ��	�	�	� �©þ�#Gÿ�#
ÿ	ü	�Gÿ v ,6ü	#©þ�#	" g ��ü	# ,.��þ$�©ü h �	�	� �©þ��Gÿ��©ü �©þ~ü	#©ü
ÿ	ü	�	�©ü ,6üGÿ	þ h �Gÿ	ü v " ^R�©þ v ÿ��	���Gÿ �©þ��	�	�	� �©þ{ÿ�"©ü
ÿ	üGÿ�� h ^R"	#©þ�" v ü	"	"�ÿ , ÿ�þ¤ÿ���#	� v	v �©þ{ÿ��	� g �©þ h #Gÿ
ÿ	ü	�Gÿ�� ,:� v þ�"	� v	v�h � ^óÿ	þ��©ü©ü v �	� �©þ��	�	"©ü �©þ h #	�
ÿ	ü	�	�Gÿ ,:#Gÿ	þ g " v	g � h ^R�©þ��	"	# g ÿ�# �©þ�� h �	� �©þ�� h #
ÿ	ü	� g	v ^óÿ h þ~ü h	h � v " ^R�©þ�# g ÿ�"��	# �©þ��©ü	"©ü �©þ�"	"Gÿ
ÿ	ü	� h ü ^ ü v þ��©ü v ÿ v ÿ ,.��þ$�	��ÿ��	#	� �©þ{ÿ h ÿ©ÿ �©þ��	�©ü
ÿ	ü	� v	h ,6ü	"©þ{ÿ��©ü v �Gÿ ^óÿ	þ��	�	#	��ü	� �©þ��	� h � �©þ��Gÿ v
ÿ	ü	# g	g ^ ü h þ��	�©ü	� g ÿ ,.��þ�ü g ÿ g ÿ©ÿ �©þ{ÿ	ü	�	� �©þ��©ü	"
ÿ	ü	# v	g ^R�©þ v ÿ��	�GÿX� ^R�©þ��©ü v ü�#	# �©þ�# h " g �©þ�"	#	�
ÿ	ü©ü	# g ,:� g þ v ÿ v ÿ�ÿ v , ÿ�þ¤ÿ v �©ü	#Gÿ �©þ{ÿ	ü v ÿ �©þ h	v ÿ
ÿ	ü g #	" ^R#	"©þ{ÿ�" g	v ��ÿ ^R�©þ�#©ü h #�ÿ�� �©þ�#	�Gÿ©ÿ �©þ�� h ü
ÿ	ü h ÿ�� ,:�	#©þ�� h # g # v ^R�©þ�"	�	" v�v � �©þ{ÿ�� g � �©þ{ÿ�� g
ÿ	ü h ü	� ^ g þ��	�	#Gÿ h�h ^R�©þ{ÿ	üGÿ	ü g	h �©þ��	�©ü g �©þ v	h �
ÿ	ü h	g ÿ ^R"©ü©þ�� g	g �	# v ^R�©þ��	� v � g � �©þ{ÿ�� g � �©þ v	v ÿ
ÿ	ü v	g	v ^R"©ü©þ v ü	�©ü	� g ^R�©þ v	v � g # h �©þ{ÿ g	g ÿ �©þ h �	"
ÿ	ü v	h ü ,6ü	�©þ{ÿ��	�	"�ÿ�" ,.��þ$� v � h � h �©þ{ÿ v � g �©þ~ü	"©ü
ÿ�"	�	�	� ^R�	�©þ��©ü v �	��� ^R�©þ g � v	h ü	� �©þ�# h �	� �©þ{ÿ�# g
ÿ�"	�	� v ^R#	�©þ g	v	h "GÿX" ^R�©þ�� v " g�h � �©þ�� v "	� �©þ�" v �
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ÿ�"	�	" g ^óÿ g þ h	h ÿ©ÿ�" v ^R�©þ~ü	� v # v	g �©þ{ÿ v �	" �©þ{ÿ v ÿ
ÿ�"Gÿ�#	� ,:#	�©þ�� v	v	h �©ü ^R�©þ{ÿ v	g ��� h �©þ{ÿ	ü©ü	� �©þ g ÿ v
ÿ�"Gÿ�#	� , h þ h # g " v � ,.��þ g ÿ h ü	#©ü �©þ{ÿ	ü v � �©þ��	#Gÿ
ÿ�"Gÿ��Gÿ ^R#	"©þ h ü	� g "�ü ^R�©þ h ÿ h	v�g � �©þ��	"	�	� �©þ{ÿ v #
ÿ�"	�	�Gÿ ,:�	�©þ~ü h �	���©ü ^R�©þ��	�	#	" h	h �©þ��	� h " �©þ{ÿ v	v
ÿ�"	�	�	# ^óÿ�"©þ g #©ü	�	# g ^R�©þ{ÿ h #	���	� �©þ��	�©ü	# �©þ v	v #
ÿ�"	�Gÿ�# ^R"	#©þ��Gÿ v � h�v ,.��þ¤ÿ����	�	�	� �©þ�#Gÿ©ÿ�� �©þ v ü g
ÿ�"	�Gÿ v ^R#©ü©þ��Gÿ©ÿ��	��� ^R�©þ��	�	�	" v ÿ �©þ��©ü g � �©þ v ÿ��
ÿ�"	�	�	� ^R�©þ h "	#	�	� v ^R�©þ g �	�	� g # �©þ{ÿ v	v ü �©þ v	g	v
ÿ�"	�	� v ^ ü©þ h #Gÿ v ü�� ^óÿ	þ�� v �	" h ÿ �©þ��	�	� h �©þ�� h ü
ÿ�"	�	#©ü ^óÿ��©þ v " h �	��" ^R�©þ h � h ÿX�	� �©þ{ÿ�#	�	# �©þ v �	"
ÿ�"	�	"©ü ,6ü	�©þ�"	� g ÿX# g ,.��þ$#	���Gÿ�� g �©þ��	�Gÿ�� �©þ��	�	�
ÿ�"	�	" v ,:�	�©þ~ü	"	" v � v ,.��þ�ü	� g	h	g � �©þ��Gÿ��	� �©þ�"©üGÿ
ÿ�"	� h	g ,:#	�©þ��©ü	�	#�"	� , ÿ�þ$�	" g "	�	" �©þ�� g ü	� �©þ�� g �
ÿ�"	#	�Gÿ ,:#	�©þ~ü	�	�Gÿ�ÿ�� ^R�©þ�" h	v ���Gÿ �©þ�� v �	# �©þ��	" h
ÿ�"	#	"©ü ^R�©þ g	g #	" h # ,.��þ¤ÿ����	�	�	# �©þ��	�	�Gÿ �©þ��	�	#
ÿ�"	#	"	� ,:�©ü©þ v ü	� g #	" ^R�©þ~ü	� v	h ü h �©þ�� g ü g �©þ g ü	�
ÿ�"	#	�	" ,."©þ~ü©ü	#©ü��Gÿ ^óÿ	þ��©ü v ��ÿ�" �©þ{ÿ h	g " �©þ g	h	h
ÿ�"	#	� v ,�ÿ©ÿ	þ{ÿ�� g ÿ�ü	# ,.��þ$"	���	�	� h �©þ��©ü	"	� �©þ v ü v
ÿ�"©ü	�Gÿ ^R#	#©þ g üGÿ	ü h � ^R�©þ��	�	�	# v � �©þ{ÿ h "	� �©þ v � h
ÿ�"©ü	�	" ^R"	"©þ�"	�Gÿ��	� h ^R�©þ~ü g	h ÿ v � �©þ{ÿ��	�	� �©þ{ÿ��	�
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ÿ�"©ü	#	# ^óÿ	ü©þ h	g	v �	��" ,.��þ$�	"��	�	�	� �©þ��	�	�	� �©þ�� v ÿ
ÿ�"©ü©ü	� ^R# v þ g �	�	�	#�ÿ ^R�©þ�� v �	���	� �©þ��	�Gÿ v �©þ{ÿ�"	�
ÿ�"©ü©ü	# ^ ü v þ h � g #	��# ,.��þ$#Gÿ h ÿ��	# �©þ{ÿ h �	� �©þ��Gÿ g
ÿ�"©ü	"	# ,6ü	�©þ�#	#Gÿ g�g � , ÿ�þ$�	��ü	# h " �©þ{ÿ	ü g	g �©þ v	v	g
ÿ�"©ü	"	� ,:� h þ{ÿ�#	� h�g	v ,.��þ v ��#©ü h	h �©þ�# h �Gÿ �©þ h	v �
ÿ�"©ü	" v ,�ÿ v þ�� v	h ���	# ,.��þ v ��ÿ h # h �©þ{ÿ��	"	� �©þ h "	�
ÿ�"©ü	�Gÿ ,:#	#©þ{ÿ�"	�	" h ü ,.��þ�ü v ü g	g � �©þ{ÿ h �	� �©þ v	g #
ÿ�"©ü	�	� ,6ü	�©þ�#	"	"	��ÿ v ,.��þ¤ÿ���#	� h " �©þ��©ü	�Gÿ �©þ h ÿ��
ÿ�"	"	� h ^R� g þ{ÿ�� h	h � g ,.��þ$" g �	�	�	� �©þ{ÿ	ü	�	� �©þ v	v	h
ÿ�"	" h # ^R# g þ g #	� v " g ^R�©þ v ü	�	���	� �©þ{ÿ g "	� �©þ v �	"
ÿ�"	" h ü ^ ü	#©þ~ü v "	#	��" ^R�©þ v	h � v ÿ�� �©þ�� h �	� �©þ v	h	v
ÿ�"	�©ü h ,6ü	�©þ�� h ÿ g #©ü ,.��þ¤ÿ v ü h	v	g �©þ{ÿ g "	� �©þ��	�	�
ÿ�"	� g ü ,�ÿ v þ{ÿ g � h � h ^R�©þ��	�	� h ü h �©þ{ÿ v	g � �©þ�# h ü
ÿ�" g	g � ^R#	�©þ h � v # g � ,.��þ v	v�h � g	h �©þ�#Gÿ g � �©þ�#	"	�
ÿ�" g �©ü ^ ü	�©þ��Gÿ�� g ÿX� ^R�©þ��	" h	g �	� �©þ�#	�	"	� �©þ h "	�
ÿ�" h � h ^R# h þ�� v	v	h ÿX� ,.��þ g ÿX#	� v	v �©þ��	"Gÿ�� �©þ h	g ÿ
ÿ�" h	g � ^R#	�©þ g �	�©ü	��ü ,.��þ$#	� g	v ÿ g �©þ{ÿ h ü	� �©þ�� h	h
ÿ�" h	v	g ^óÿ©ÿ	þ�� h ÿ	ü	" g , ÿ�þ$�	#�� v ü	� �©þ{ÿ g ü g �©þ~ü©ü g
ÿ�" v �Gÿ ^R#Gÿ	þ v	g �	�GÿX" ,.��þ$"	#�"©ü h � �©þ{ÿ g ÿ�� �©þ�"©ü v
ÿ��	�	�	� ^R�Gÿ	þ{ÿ©ÿ g "	#�# ^R�©þ�� g ü	#��	" �©þ�# v	h " �©þ h �Gÿ
ÿ��	�	�Gÿ ^óÿ�#©þ h ü	#	" v � ,.��þ$# h�h	h	h # �©þ�� v ü g �©þ�"	# v
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ÿ��	�	#	� ^ ü©ü©þ��	� v � v�v ,.��þ�üGÿX� h �	" �©þ{ÿ v "	� �©þ~ü	#	�
ÿ��	� g � ^R#©þ{ÿ��©ü	#	��� ,.��þ v	g�g # g	h �©þ�� h � g �©þ v �Gÿ
ÿ��	� g # ^ h þ{ÿ�� g " v�v , ÿ�þ$�	"�ü	�	�	� �©þ{ÿ�"	#Gÿ �©þ v	v	g
ÿ��	� v # , v þ��	# g "�� h ^óÿ	þ{ÿ�#	�	#��	� �©þ�#	#	"Gÿ �©þ v �	�
ÿ��Gÿ��	� ^R#	�©þ~ü	#	�Gÿ g ü , ÿ�þ$�	#��©ü v � �©þ{ÿ v �	� �©þ~ü©ü g
ÿ��Gÿ h " ^óÿ��©þ h � h �GÿX� ,.��þ$�	� v ü	"	" �©þ�� v	g � �©þ v	v	g
ÿ��	�Gÿ©ÿ ,�ÿ©ÿ	þ h #	�	��� v ^R�©þ��	�	� g�v � �©þ�#Gÿ©ÿ�� �©þ h #©ü
ÿ��	� g � ^R�	�©þ�" g	h � v " ^óÿ	þ��Gÿ��	"�ü©ü �©þ{ÿ��	�	� �©þ v " h
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g �	# ,:�	#©þ g	h �GÿX#Gÿ ^R�©þ��	"	�	" h " �©þ�#	�	�	� �©þ h �	�
g	g	v ^R�	�©þ�� g #	� v " , ÿ�þ$�	��� g �Gÿ �©þ��	# g	g �©þ v #	�
v ÿ©ÿ ^R# h þ�� v �	� g ü ,.��þ¤ÿ©ÿX" g ÿ�� �©þ��	� h � �©þ h " g
ÿ��	� h ^R� h þ�� g	h � h � ^óÿ	þ{ÿ©ÿ�#	� v # �©þ{ÿ��	�	� �©þ�� v "
ÿ	üGÿ�" ^R�©þ{ÿ��	�©ü g�h ^R�©þ�" v	v ���©ü �©þ��Gÿ��	� �©þ��	�	�
ÿ g ü	� ^R"©þ~ü	�©ü	� g�v ,.��þ h	h � v	v " �©þ{ÿ�� g # �©þ�#	�Gÿ
�	�	" g ,:# v þ��	�	�	#��	� ,.��þ$#Gÿ g �	#	� �©þ��Gÿ��	� �©þ g "	�
�Gÿ��	� ^óÿ�"©þ~ü©ü	�©üGÿX" ,.��þ¤ÿ�#�#	� h # �©þ{ÿ g �	� �©þ~ü h #
�	"	#	� ^R� g þ g ü g üGÿ�ü ,.��þ$�	#�ü	�	�	# �©þ�� g �	� �©þ~üGÿ�"
�	�	#	� ^ ü	"©þ�" v �Gÿ�#�� , ÿ�þ$�	���	� v " �©þ�� v �	� �©þ��	"	�
�	�	# v ,:� v þ�"	#	" v �©ü ^R�©þ��	�©ü©ü��	# �©þ��Gÿ�"	� �©þ�"	�	#
� g #©ü ^ ü h þ��	�	� h "�� ,.��þ$� v ü h �	# �©þ{ÿ�"	"	� �©þ v #	�
� h �	� ^ ü	"©þ��	�	� h	v�v ^R�©þ�� g #	��ü	� �©þ��	" v � �©þ~ü	�©ü
� h �©ü ,.�©þ�"©ü v � h � , ÿ�þ$�	# v " v " �©þ��©ü©üGÿ �©þ~ü©ü©ü
#	�©ü v ,:� v þ g	g �	"�"	� , ÿ�þ$�	#��	"	"	" �©þ{ÿ�� h � �©þ h	v "
#Gÿ v " ^ h þ��	� h � v�v ^R�©þ��©ü©ü	���	" �©þ�#	�	�	� �©þ g � h
#©ü h	h ,6ü	�©þ~ü©ü©ü h #	� , ÿ�þ$�GÿX�©ü	� g �©þ{ÿ��	�	� �©þ��	� g
#	"	#	" ^ ü©ü©þ{ÿ©ÿ g �	# g ,.��þ¤ÿ�#�#	"	"©ü �©þ�#	� h � �©þ v	g	v
# h	v � ^óÿ h þ�� h �	�	� v ,.��þ�ü	"��	�Gÿ	ü �©þ�#	"	�	� �©þ��	#	#
ü	�Gÿ v ^óÿ	þ��	�Gÿ g	g�v ^óÿ	þ{ÿ	ü	"	#�ü	# �©þ{ÿ h ÿ�� �©þ h	h	g
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ü	�	" v ^R"©ü©þ��©ü v	v ��� ^R�©þ{ÿ	ü	" g ü h �©þ�#	�	�	� �©þ{ÿ©ÿ©ÿ
üGÿ h ÿ ^R# g þ h ÿ g	g ��� , ÿ�þ¤ÿ�#�ÿ��	�©ü �©þ�� v �	� �©þ v ÿ��
ü	�	#	� ^óÿ	þ v �	"	�GÿX� , ÿ�þ$�Gÿ h # h � �©þ�#©ü	#	� �©þ h � g
ü	� h ÿ ^R#	#©þ�#	� g #©ü�ü ,.��þ v � h #Gÿ�� �©þ��Gÿ�#	� �©þ v	v #
ü	#	� g ^R� v þ v �	�©ü g�v ^R�©þ v ü v ��ÿ h �©þ�� g �	� �©þ v	v �
ü	#Gÿ©ÿ ^R#	�©þ{ÿ�#	� h ��" ^óÿ	þ��Gÿ v	h�h " �©þ�� v "	# �©þ��	"	�
ü	� g � ^óÿ h þ h �	#	�©ü g ^R�©þ g	h	h ��ü h �©þ��©ü©ü	� �©þ�� h #
ü	� v � ^R#	�©þ v � v ü	��� ^R�©þ�� h	h ÿ g ÿ �©þ��	�	�	� �©þ{ÿ��	�
"©ü g # ,."©þ��	�	#©ü�" g ^R�©þ�# h #©ü�� v �©þ�� h �	� �©þ h �©ü
"©ü h � ,:�	�©þ g "	�	��� v ,.��þ�üGÿX�	�	"Gÿ �©þ��	#	�	� �©þ��	�	#
"	"	�©ü ,6ü	#©þ~ü	�Gÿ�#�"	� ,.��þ v	v �	#	"Gÿ �©þ�#	�	�	� �©þ v �	#
"	� g # ,.�©þ{ÿ v	h	g �	� ^R�©þ g	h üGÿ v # �©þ�# g	v # �©þ h	h	h
" g	h " ,:#Gÿ	þ~ü	�	�	��ÿ�" ^R�©þ�� h # g �©ü �©þ{ÿ	ü h � �©þ�# h #
" h	v � ,:� g þ~ü h ü©ü�ü	� ^R�©þ��	� v ÿX"	� �©þ{ÿ g	g � �©þ v	v	v
" v " v ^R# h þ��	" v	g " g ,.��þ$#	� h �Gÿ©ÿ �©þ{ÿ v	h � �©þ v � v
" v �	# ^óÿ©ÿ	þ�� h � v	v�g ^R�©þ~ü g	v ü��	� �©þ��	#	"	� �©þ v	v	v
" v	v # ^R� v þ�� h �	# h � ^R�©þ��©ü h	v � g �©þ�# g � g �©þ~üGÿ��
�	� g " ^R#©ü©þ�" h	v	g # g ^R�©þ��	� v	v �	# �©þ�� g #	� �©þ{ÿ©ÿ	ü
�©ü g	v ,:# v þ�" v � g�h " ^R�©þ�" h #©ü v " �©þ��	#	�	� �©þ h	h "
�	�Gÿ	ü ^R�	�©þ��©ü	� v ÿ v ^R�©þ h �	� g üGÿ �©þ{ÿ�� v � �©þ��	�©ü
� g ÿ	ü ,.�©þ��©ü	�	��� g ^R�©þ��	#Gÿ g " v �©þ~üGÿ�# g �©þ{ÿ g �
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� h � g ,:�Gÿ	þ v #	� v � h , ÿ�þ¤ÿ	ü�"	� v	h �©þ�� v "	� �©þ{ÿ g ü
� h ÿ�# ^R� g þ�� g �	�Gÿ h ^R�©þ��	" g ���	" �©þ�� h �	� �©þ g # g
� h "Gÿ ^R"	�©þ{ÿ��©ü©ü©ü�# ,.��þ$�©ü h �Gÿ�� �©þ�#	�	"	� �©þ v ÿ��
� h �Gÿ ,�ÿ��©þ�"	� g	g # h , ÿ�þ¤ÿ©ÿX#	"	� g �©þ{ÿ v �	� �©þ��Gÿ h
� h	v " ,:� v þ h � g � v " ^R�©þ v � h ÿ h	v �©þ��Gÿ g � �©þ g �	�
� v �	# ,:�©ü©þ�"	"	�©ü h ü ^R�©þ v	g ÿ g �	� �©þ��	"	#	� �©þ h �	�
g �	"Gÿ , ÿ	þ~ü	" h ÿ�ü	" ^R�©þ��	�©ü v �Gÿ �©þ�#	#	�	� �©þ v	g	h
g � v � ,6ü	#©þ g ÿ v " v	g ^óÿ	þ��	�	�©ü��	" �©þ��	�	"	� �©þ v	g "
g ÿ��	� ,:#	"©þ�# h �Gÿ h � ,.��þ$�GÿX"	� g # �©þ{ÿ v �©ü �©þ��©ü	"
g �	" h ,:# h þ g	g �Gÿ�ÿ v ,.��þ v	v�v ÿ��	" �©þ��	"	�	� �©þ h "©ü
g #	�	# ^óÿ g þ v �	#©ü©ü h ,.��þ g	h �Gÿ�" g �©þ{ÿ h �	� �©þ�# v #
g # g # , g þ{ÿ v "Gÿ h ü ^R�©þ�" h	h ��ÿ	ü �©þ�� h �	� �©þ�" v �
g ü	#Gÿ ,�ÿ v þ��©ü	"	��#Gÿ ,.��þ$� g "	�Gÿ©ÿ �©þ�#	"	�	� �©þ v	h �
g ü©ü©ü ^R� g þ g �	� v ��" ^R�©þ~ü	� v	g #©ü �©þ��©ü v	v �©þ h ü©ü
g ü	" g , v þ�� v � v � h ,.��þ$# g �	�	# h �©þ��	"©ü	� �©þ h ü	#
g "	� g ,:�©ü©þ g ü	#	���	� , ÿ�þ$�	��üGÿ	üGÿ �©þ��	# g � �©þ v #	�
g �©ü©ü ,.�©þ��	�	"	���Gÿ ^R�©þ h � h ���	" �©þ�#Gÿ��	� �©þ�#	#Gÿ
g	g �Gÿ ^R�©þ�"Gÿ�� v ü�ÿ , ÿ�þ$�	� h	h " g �©þ�#	�	�	� �©þ g ÿ�"
g	h �©ü ,�ÿ©ÿ	þ{ÿ h � v�g � ,.��þ$� h � v �Gÿ �©þ�� v ÿ�� �©þ�# h ü
g	v "©ü ,:� g þ�#	�	#	��� v ^R�©þ�#©ü g	g ÿ�� �©þ��	"	"	� �©þ h	h �
h ÿ©ÿ	ü , g þ g	h #	# h � ^R�©þ��	� h #�#	� �©þ�# g "	� �©þ�"	� v
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h ÿ��	" ^R"	�©þ��	�	"	� h�h , ÿ�þ¤ÿ�� v # v	v �©þ�#Gÿ v � �©þ v	h �
h �	"©ü , h þ h #	�	��ü	� ^R�©þ h ÿ v	g�v	g �©þ{ÿ h	v � �©þ��	�	�
h "	"	" ^R�©þ v ÿ�"©ü©ü�� ,.��þ�üGÿ�ü v �	# �©þ{ÿ v	h � �©þ�#	�	�
h �	� g ,:#	�©þ~üGÿ�#	� v	g ^R�©þ{ÿ�"Gÿ v �	� �©þ��	�	�	� �©þ�" v	g
v ÿ�"	" ,:#	�©þ��©ü	"	��ÿ©ÿ ,.��þ g	h ü g " h �©þ�#	�©ü	� �©þ v �	�
v #	�	� ,�ÿ�"©þ�� h # h #Gÿ ^R�©þ��	� h #�� v �©þ�#	"	�	� �©þ�#	# h
v " v ü ^óÿ g þ g ÿ	ü	�©ü v ^R�©þ{ÿ��Gÿ���#Gÿ �©þ�� v	h � �©þ��Gÿ	ü
ÿ�� h �©ü ^óÿ h þ��	�Gÿ�" g ü ^óÿ	þ��©ü	�Gÿ h � �©þ{ÿ�#	�	� �©þ v " g
ÿ�� h "	� ,6ü	"©þ g ü	� v üGÿ ^R�©þ�� h	v ÿX# v �©þ��	�©ü	� �©þ�#	� h
ÿ�#	�	�©ü ^ ü g þ~ü v ü v ÿX" ,.��þ$�©ü�" v ÿ©ÿ �©þ��	#	�	� �©þ h	h	v
ÿ�#©üGÿ©ÿ ,6ü©ü©þ h ÿ��GÿX�	� ^R�©þ{ÿ v ÿ����	� �©þ{ÿ��	#	� �©þ v	h	h
ÿ�#	� h	v ^ ü©þ��Gÿ��	�	� g ^R�©þ h � g ü g � �©þ��	"	�	� �©þ h � h
ÿ�# g �	# ^R# v þ��Gÿ�#	�	#�ü ^óÿ	þ��	"	#©ü�ÿ�# �©þ��©ü	�	� �©þ h � g
ÿ�# h ü	� ,6ü	�©þ�� v #	��"	" ^R�©þ{ÿ��©ü v�v ÿ �©þ��©ü	�	� �©þ��Gÿ�"
ÿ�# h �©ü ,�ÿ©ÿ	þ~ü	�	" v "©ü ^R�©þ{ÿ v ÿ���ÿ�� �©þ�� g �	� �©þ g # g
ÿ�# v � g ^óÿ	ü©þ{ÿ g	v � v # ^R�©þ��	#	�	���	� �©þ��	�	�	� �©þ h	g ÿ
ÿ	üGÿ h � ,:�	�©þ{ÿ	ü v "�ÿ�# ^R�©þ v	v �	���	" �©þ�#Gÿ�"	� �©þ�� v �
ÿ	ü	#Gÿ g ,6ü©ü©þ~ü	� v #�ü h ^R�©þ�#	#	�	��ÿ�� �©þ{ÿ h ÿ�� �©þ v	v	v
ÿ	ü	#	#	# ^óÿ��©þ�� h "	�©ü�� ,.��þ$�GÿX� g �	" �©þ�� g ÿ�� �©þ~ü v ÿ
ÿ	ü	# g � ^R"	�©þ h ÿ©ÿ h � v ,.��þ¤ÿ	ü�ÿ�#Gÿ g �©þ�# h �	� �©þ��	�	�
ÿ	ü	# g " ^R# g þ h	g � h # v ,.��þ$" g #	� h	g �©þ�#	�Gÿ�� �©þ��	�	�
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ÿ	ü©ü©ü	" ,�ÿ v þ��	# g # g	h ,.��þ g "�ü	�	� v �©þ��	# h � �©þ��©ü h
ÿ	ü	"	�	" ^óÿ��©þ h	h � g ��ÿ ^R�©þ~ü g	g ÿX�	" �©þ{ÿ�"	�	� �©þ v ü	�
ÿ	ü	"©ü	" , h þ��	"Gÿ h � v ^óÿ	þ��Gÿ g ÿ�ü	� �©þ�� g	h � �©þ v ü©ü
ÿ	ü	" h	v ^ ü h þ��Gÿ��	� g ü ,.��þ$� g�g �	� h �©þ�� g �	� �©þ h	v �
ÿ	ü g	h ü ,:#	�©þ��	�Gÿ���#	# ,.��þ$#©ü h � g # �©þ{ÿ v �	� �©þ�#	#	�
ÿ�"	#	�	" ^R#	�©þ�� v	h �	� v ,.��þ g ü��©ü	"©ü �©þ��Gÿ	ü	� �©þ h # v
ÿ�"	#©ü	# ,:#	�©þ�#	� g � g " ^R�©þ�� h ü g "	# �©þ{ÿ g ü	� �©þ g	g �
ÿ�"	#	"	# , v þ g � h ü�ü	� ,.��þ¤ÿ g " h	g # �©þ�#Gÿ��	� �©þ�# g ü
ÿ�"©ü	"©ü ,:#	�©þ{ÿ	ü	�	��ü	� ,.��þ h ü h ÿ�#©ü �©þ�# h #	� �©þ v	h #
ÿ�"©ü	� g ,:# v þ v	h �Gÿ v	h ,.��þ¤ÿ g�g "©ü h �©þ��Gÿ��	� �©þ h	g �
ÿ�"	" h	g ^R"©ü©þ~üGÿ g ÿ�� h ^R�©þ v	v	h ��ü g �©þ��Gÿ v � �©þ{ÿ��	�
ÿ�"	� g " ,�ÿ��©þ h �	�	# g � ^R�©þ�#	�©üGÿ�ü	� �©þ��	�	�	� �©þ h	v	h
ÿ�" g �	� ^R"	"©þ�#	"	�	"©ü�ü ^óÿ	þ{ÿ v ü©ü v � �©þ{ÿ v �	� �©þ~ü©ü	�
ÿ�" g ü h ^ ü h þ{ÿ©ÿ	ü©üGÿ h ,.��þ¤ÿ�#�� g �©ü �©þ{ÿ�"	�	� �©þ g "Gÿ
ÿ�" g "	" , ÿ	þ�" v � h�h	g ^R�©þ��	�	�	� h	h �©þ�� h ÿ�� �©þ�� v �
ÿ�" g �	" ^R#	�©þ h ü g ÿ©ÿX" ^R�©þ��©ü	�	��� g �©þ�#	�	"	� �©þ�"©ü©ü
ÿ�" g	h ü ,.#©þ�#	�	�	# g � ,.��þ$�GÿX"©üGÿ�� �©þ�� g �	� �©þ h #	�
ÿ�" h �	� ^R�©ü©þ�� v �Gÿ�� v ,.��þ h #�� g �Gÿ �©þ��	"	�	� �©þ��	�Gÿ
ÿ�" h �	# ,6ü	"©þ g ü g ü�# g ^R�©þ{ÿ v	v ��� h �©þ��Gÿ�"	� �©þ v " g
ÿ�" h	v � ,:#	�©þ h �Gÿ���ü h ^R�©þ�� h	v # g	v �©þ{ÿ h "	� �©þ~ü	#	�
ÿ�" v � v ^óÿ©ÿ	þ�#Gÿ	ü h � v ^R�©þ g	v �	� g � �©þ��Gÿ h � �©þ��	#Gÿ
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ÿ��	� v ÿ ^R"	�©þ{ÿ v �	�	#�# ^R�©þ h üGÿ h �©ü �©þ�#	�	�	� �©þ v	h "
ÿ��Gÿ��	# ,6ü g þ��	�©ü v � v , ÿ�þ$�	"��Gÿ g ü �©þ��	�	�	� �©þ�#	�	�
ÿ��Gÿ��	# ^R#Gÿ	þ~ü v	v ÿ h � ,.��þ h "�" g	h � �©þ{ÿ��	�	� �©þ�#	#	"
ÿ��©ü	�	� ^óÿ g þ��©ü	�	" h " ,.��þ$# h �©ü h # �©þ��©ü	"	� �©þ�� g #
ÿ��©ü	�	� ,6ü	�©þ�" v ÿ�" v ÿ ^R�©þ{ÿ��	#	��#Gÿ �©þ{ÿ h	h � �©þ{ÿ��	�
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h �	� ^]ü��©þ$"��	�	� v � ,.�©þ h �	��ÿ g ü �©þ$��ÿ©ÿ©ÿ �©þ��	�	��� �©þ��	�©ü
h üGÿ ^]ü h þ�ü v " v üGÿ , ÿ	þ��Gÿ����	�	# �©þ$� v #	" �©þ��Gÿ�# v �©þ v	h	h
ÿ�#©ü	� ,�ÿ�#©þ~ü g �	" v ü ^R�©þ{ÿ©ÿ�� h	h�h �©þ$� h � h �©þ��Gÿ v ÿ �©þ v	v "
ÿ	ü	�	# ,:�©þ�� v �Gÿ�" g ^R�©þ~ü	#Gÿ h	v ÿ �©þ$� v �	# �©þ��	"	# v �©þ��Gÿ��
ÿ��	" h ,:�©þ~ü v "	"	��� ^R�©þ��	"	�	� h � �©þ$��� g	g �©þ��	�©ü�� �©þ h "	�
ÿ v �Gÿ ,6ü©ü©þ�� v	v	v	g # ^R�©þ h ü	�	"	� g �©þ$#�"	"©ü �©þ��	� g � �©þ g �	�
�	� h ÿ ,:�	�©þ�� v ü v ÿX� , ÿ	þ��	� g�h � v �©þ$��" h	h �©þ��	�	#�ü �©þ��	�	�
�	#Gÿ v ^;"�"©þ�ü��	"©ü h " ^R�©þ�#©ü	"	�	� v �©þ¤ÿX" v # �©þ��	�	"�ü �©þ v	v	v
� g	h ü ^;� h þ$� g "	�©ü v ,.�©þ��©üGÿX� v � �©þ$# g	v � �©þ��	�	� g �©þ v	g ÿ
� h "	" ^ ÿX�©þ¤ÿ g "Gÿ g	v ,.�©þ�#	"	��üGÿ v �©þ$��#	�Gÿ �©þ��Gÿ g � �©þ v	v ü
� h	g ÿ ^ v þ$#�ü g �©ü g , ÿ	þ�� h � g ü	� �©þ$#��	#	# �©þ��	#	� h �©þ~ü	�©ü
#	� g	g ,:#	�©þ v "	�Gÿ v � ^R�©þ��Gÿ�"	#	��� �©þ¤ÿX" v � �©þ��	� v � �©þ v ÿ v
#	�	�	� ^ ÿX#©þ$" g	g ü	�	� ^R�©þ~üGÿ h ÿ v � �©þ�ü��	#	� �©þ��Gÿ v�g �©þ��	�©ü
#	#	� h ^]ü�ü©þ�ü�"	" v ü©ü ^óÿ	þ��	#	� h # h �©þ$#��	�	� �©þ��	�©ü v �©þ�" h	v
#©üGÿ g ,6ü	"©þ g �	# v � g ^R�©þ v	g	h �©ü�� �©þ$��" v	h �©þ��Gÿ�"�ÿ �©þ��	# v
#	"	�	� ,:�	#©þ g ü v #	� g ,.�©þ v	g	h ÿ v ÿ �©þ$��� v � �©þ��	� h�v �©þ v �©ü
# h	h ÿ , h þ{ÿ©ÿ h # g � ,.�©þ~ü©üGÿ h �	# �©þ$#�ÿ h ÿ �©þ��Gÿ v � �©þ�� h �
# v ü	" ,�ÿ�#©þ v	v � v ü h ,.�©þ�� h #�� g � �©þ$���	�	" �©þ��Gÿ���ÿ �©þ�#	� v
# v	g " ^;� v þ h �	� v � v ^R�©þ��	�	#	�©ü�� �©þ$# v "	" �©þ��Gÿ v " �©þ�#	�Gÿ
# v	h # ^ g þ$� g " h ÿ©ÿ ,.�©þ��	"	���	"	� �©þ$� h � v �©þ��Gÿ h � �©þ~ü	�	�
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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ü	�	� h ^ ÿ�ÿ	þ$��ÿ�# h "	" ^óÿ	þ��©ü	�©ü©ü�# �©þ$#�ÿ�"	� �©þ��	#GÿX# �©þ��	�	�
ü	�	#	" ^;��ÿ	þ�ü�� g #	�Gÿ ^óÿ	þ��©ü g ü h�g �©þ$#�üGÿ v �©þ��	�	��� �©þ��Gÿ g
ü	�©ü©ü ^;#�#©þ�ü�ÿ�"	�©ü v ^óÿ	þ��©ü	� h	g ÿ �©þ$# h �	� �©þ��	� g � �©þ g �Gÿ
ü	� g	v ^;� v þ$���	�	�	"	� ^R�©þ g "©ü	�©ü�� �©þ�ü�ÿ��	� �©þ��Gÿ	ü�� �©þ{ÿ g	g
ü	#	�	� ^ ÿ v þ$��"	" h ÿ�# ^R�©þ v ÿ�" g " v �©þ$#��	�	# �©þ��Gÿ h � �©þ h #©ü
ü	"	" h ^;� v þ h�h "©ü g	g ^R�©þ�� v �Gÿ���# �©þ$#�ÿ	ü h �©þ��©ü	"�# �©þ~ü©ü	�
ü	" g � ^;#��©þ$��� h ü	"	� ^R�©þ�# v " v	v�g �©þ�ü�� h " �©þ��	� h # �©þ~ü	#	�
ü	" g	h ^;# h þ$" v �	" h	h ^R�©þ�#Gÿ©ÿ�#	��� �©þ$#�#©ü g �©þ��	� h�h �©þ h " v
ü g ÿ	ü ^;# g þ¤ÿX"	�	#	� g ,.�©þ��	�	"�ü v � �©þ�ü�#	� v �©þ��Gÿ�"�ÿ �©þ�# g �
ü g " g ^;#�ü©þ¤ÿ�ü	� g ÿ g , ÿ	þ��Gÿ�" g �	" �©þ�ü��	# v �©þ��Gÿ v�g �©þ v � v
ü h �	# ^;#��©þ$"��©ü	�Gÿ	ü ^R�©þ�#	�	�	�	� v �©þ$# v	h # �©þ��	�GÿX# �©þ��	#©ü
"Gÿ v	v ,�ÿ©ÿ	þ��	� g " h � ,.�©þ v	v ü v ü	� �©þ$��ü h # �©þ��	�	� g �©þ g "	�
"	�	#	" ,:�	�©þ g	g " g ü�� ^R�©þ��	#	�	� h � �©þ$��ÿ v # �©þ��	#	#�� �©þ��	# g
"	# g	h ^;# g þ g #	� g "	" , ÿ	þ��	"	���	�	" �©þ$��#©ü	# �©þ��	� h�v �©þ��©ü©ü
"©ü	� h ,�ÿ g þ~ü	� v #	#�� ^R�©þ~ü	�©ü g "�� �©þ$� h ÿ�� �©þ��Gÿ�" g �©þ v	v "
"	"©ü	# ,:#©þ{ÿ	ü	� v ��ÿ ^R�©þ�#	�	#	�	"�ÿ �©þ$#�#Gÿ g �©þ��	�GÿX� �©þ��	#	�
" g �	� ^ ÿX�©þ$" h #	�	�	# ,.�©þ v ÿ v ÿ�" h �©þ$��ÿ h	h �©þ��	� v � �©þ v	h ü
" g #Gÿ ^ ÿ�ÿ	þ$#�# h ü h	v ,.�©þ�"©ü©ü�"	� v �©þ$# g �	� �©þ��	�©ü v �©þ��	#	�
" g #	" ,6ü h þ�#©üGÿ©ÿ h # ^R�©þ��	"	�	" g # �©þ$���	�	" �©þ��Gÿ g ü �©þ��	�	�
" g	v � ,:#Gÿ	þ�� h " h ��" , ÿ	þ��	# g�h "	� �©þ$��#	� g �©þ��	#©ü�� �©þ�# v �
" h �	� ,:#Gÿ	þ h "©ü v	g # ^R�©þ h ü	"	�GÿX# �©þ$� h � v �©þ��Gÿ	ü�� �©þ v �Gÿ
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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" h �	# ,:�©ü©þ��	�	�	� h � ^R�©þ v #	�	�	"�� �©þ$� g	h ÿ �©þ��	�	� v �©þ{ÿ©ÿ�#
" v ÿ g ^R�©þ$��#	� h ü	� ,.�©þ��	"	"�ÿ	ü	" �©þ$���	�	� �©þ��Gÿ v # �©þ v	v �
�	�	"	" ^;# g þ v �	�	#	� g ,.�©þ h	v ���	�	� �©þ�ü��©ü	� �©þ��	�	��# �©þ v " g
�	�	�	" ^R�©þ$� h	g ü	#	� , ÿ	þ��	�	��ü	�	� �©þ$#�# g � �©þ��	�	��� �©þ�# g	g
�	� h � ,6ü	�©þ��	� h �GÿX# ,.�©þ~ü h	v�g � g �©þ$#�� v	g �©þ��	#	"�# �©þ v �	�
�©ü v ÿ ^ ÿX�©þ$��ü h	h " g ^R�©þ�"©ü	�	"	��# �©þ$��#	�	# �©þ��Gÿ�" h �©þ��	#©ü
�	"	�Gÿ ,6ü©ü©þ h ü	#Gÿ v # ^R�©þ{ÿ�#Gÿ	ü	� v �©þ$#�ü v	v �©þ��	�©ü�� �©þ v	h #
�	"	#	� ^ ÿ�ü©þ$#�� v � g � ^R�©þ��	�Gÿ�� v � �©þ¤ÿX"Gÿ�� �©þ��	� v " �©þ��Gÿ	ü
�	"	�	� ,:# h þ�"	"	#©ü	#�� ^R�©þ h ü v	g	g�g �©þ$� v #	� �©þ��	� g � �©þ��	"	"
�	�Gÿ h ^]ü�ÿ	þ v ÿ v " g ÿ ^R�©þ v �©üGÿ���� �©þ$#�ÿ�� h �©þ��	�	��ü ÿ	þ��	�	�
� h	h	v ,:#	#©þ�� h �	� v�h ^R�©þ v � v ü	��# �©þ$� v # g �©þ��©ü	� g �©þ h �	�
� v ÿ�� ,6ü©ü©þ��	� g �	#�� ,.�©þ��©ü	��" h � �©þ$#�" h � �©þ��	#	� v �©þ v ÿ��
� v ÿ	ü ,6ü	�©þ g �	�	"	� v ,.�©þ g	h � g �	" �©þ�ü�ÿ	ü h �©þ��Gÿ h � �©þ{ÿ��©ü
g �	�	" ^]ü�ü©þ¤ÿX� g �Gÿ�� ^R�©þ�� v "	�	" g �©þ$#�ÿ�"	� �©þ��Gÿ	ü�ü �©þ~ü	� h
g ÿ©ÿ v ,6ü©ü©þ��Gÿ©ÿ	ü	" v ,.�©þ�� g ��ü	�©ü �©þ$#��	�Gÿ �©þ��	� g � �©þ��	�	�
g #	�©ü ^;��ü©þ h #	" v üGÿ ,.�©þ��	"	���	� v �©þ$��" g # �©þ��Gÿ���� �©þ v #	"
g #	" g ,:# h þ�#	�©üGÿ©ÿX# ,.�©þ�#	�	���	�	� �©þ�ü��	� v �©þ��	�	#�ü �©þ��	� v
g #	�	" , g þ�� h � h #�� ^R�©þ�" g	v	g "�� �©þ�ü��	� g �©þ��	�	# v �©þ h ÿ�#
g ü g	v ^ g þ$���	" g #Gÿ ,.�©þ~ü	� v "©ü	" �©þ$���	" v �©þ��Gÿ g � �©þ g	v	g
g "	"	� ,:# h þ�#	�	�	�	��# ^óÿ	þ��	"	� h ��# �©þ$#�#	�	� �©þ��	#	� v �©þ h #	"
g �	#	� ,:# v þ{ÿ	ü©ü v � v ^R�©þ{ÿ©ÿ h	g	v�v �©þ$# v	v	v �©þ��	�	� g �©þ�� g	v
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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g �	"©ü ^R�©þ�ü g �	# h � ^R�©þ v �©ü©ü	��" �©þ$# h "©ü �©þ��Gÿ h�v �©þ v	v "
g �	"	� ^ g þ g "©ü g	v ÿ ^óÿ	þ��Gÿ��	� g�h �©þ$#�#	�Gÿ �©þ��	"GÿX" �©þ��	"©ü
g � v	v ^R�©þ$��# h �	"Gÿ , ÿ	þ��Gÿ�" g "	� �©þ$#�"	� h �©þ��	�	#�ü �©þ~üGÿ h
g	g ÿ�� ^ ÿX�©þ v " v	g	h � , ÿ	þ��©ü	� h ü v �©þ$# h �	� �©þ��	#	# v �©þ�" h �
g	g ÿ g ^ ÿ�ü©þ�ü�ü	�	"	�©ü , ÿ	þ��	#	���	#	" �©þ$#�� v ü �©þ��	�	"�" �©þ�� g #
g	h �	� ,�ÿ	ü©þ~ü	�©ü	� g � ^R�©þ g � v � g ü �©þ$#��	"	� �©þ��	�GÿX" �©þ~ü h ÿ
g	h �	# ,�ÿ�#©þ v ÿ�#	�	" h ^R�©þ�� v �©üGÿ�ü �©þ$# v ü g �©þ��	#Gÿ�ü �©þ��	# h
g	h " g ,:�©ü©þ g �	�	�	#�ü ^óÿ	þ{ÿ h "	� g � �©þ�ü�ÿ	ü	� �©þ��	�	��ÿ �©þ�# h �
g	h	h ü ^;��ÿ	þ g � g # g � ^R�©þ{ÿ��	#	# h � �©þ$#�ü	�	# �©þ��	#	" v �©þ v	g	g
h � v � ^;"��©þ¤ÿX"Gÿ©ÿ�" g ^R�©þ�� v # h	g � �©þ$#��	� h �©þ��	�	# g �©þ g ü©ü
h ÿ©ÿ h ,6ü©þ{ÿ	üGÿ�� v # ^R�©þ�� v	g ÿ	ü�� �©þ�ü�ÿ��	" �©þ��	�	��ÿ �©þ�"	#Gÿ
h ÿ�# h ^ ÿ�ÿ	þ�ü��	�	�	�	� ^R�©þ�# g	h �	"�ÿ �©þ$#�#	# h �©þ��	� h " �©þ h ÿ h
h �	�	� ,:�	"©þ{ÿ h � h ��� ^R�©þ g ü v ÿ©ÿX� �©þ�ü�#	�	" �©þ��Gÿ	ü g �©þ~ü	�©ü
h � h � ^ h þ$" g #	�Gÿ©ÿ ^R�©þ g	v " v ü�" �©þ$#�"	�©ü �©þ��	#Gÿ g �©þ g	h �
h � v	g ^;��ü©þ v�g ü	"	�	# ^R�©þ�� v ÿ	ü	"�� �©þ$��"	�	# �©þ��Gÿ�� v �©þ g " v
h #	�	# ^]ü v þ�ü h �	�Gÿ�" ^R�©þ g �	"	#	� h �©þ�ü��Gÿ�� �©þ��	�	��� �©þ��	" h
h #	"Gÿ ^ ÿX�©þ¤ÿ�ÿ��	�	�©ü ^óÿ	þ��	"©ü	�	# h �©þ�ü�#	� g �©þ��Gÿ�� g �©þ h	g "
h	g �	� ^;#�"©þ¤ÿX� v �Gÿ�� ^R�©þ��	� g �	��" �©þ$# v ÿ�� �©þ��	#	" v �©þ�# g	v
h	g �	" ^]ü��©þ�ü�#	#	�	�	� ^R�©þ��	� h	g ÿ g �©þ$# g ÿ�� �©þ��	#	#�� �©þ�#Gÿ�#
h	g	v # ^ ÿ�ÿ	þ v # g	g �©ü ,.�©þ�"	�©ü��	"©ü �©þ$# h ü g �©þ��	#	"�" �©þ�# h �
v �	"	� ^;��ÿ	þ$��üGÿ©ÿ	ü	# ,.�©þ~ü h #�� g # �©þ$��# v � �©þ��Gÿ�"�� �©þ v # v
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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v ÿ�� v ^;���©þ$# h	h	v "	� ^R�©þ h "	�	�	#�� �©þ$��" h � �©þ��Gÿ g � �©þ��	" g
v ÿ©ÿ g ^]ü��©þ v �Gÿ��©ü v ^R�©þ v	h	h � h " �©þ$#�� v � �©þ��	#Gÿ�ü �©þ v �©ü
v �Gÿ h ^]ü��©þ g �Gÿ	ü g	g ,.�©þ g �	��"	�Gÿ �©þ$� h #	� �©þ��	# h � �©þ��	#	�
v #	�©ü ,�ÿ��©þ{ÿ g � v ü�# ^R�©þ h �	�	#Gÿ g �©þ$���	"	� �©þ��	�	��� �©þ��	� h
v #	#©ü ,�ÿ�#©þ��	� g �	��� ^R�©þ h üGÿ��	"�ÿ �©þ$#�� v ü �©þ��	� h ÿ �©þ g # v
v	g # v ,:#	�©þ�#	�	�	#	#�" ,.�©þ h	g	h�v ü	� �©þ$���	# g �©þ��	�	� v �©þ v # v
v	h	v " ^;#�"©þ$���	" h " h ^R�©þ�"	�©ü	� g�g �©þ$#�ÿ h � �©þ��	#	� g �©þ�#	� h
ÿX�Gÿ©ÿ�# ^;"�ü©þ¤ÿ h ÿ�� h # ,.�©þ{ÿ	ü	��ü	#Gÿ �©þ$� v	v	g �©þ��	�Gÿ g �©þ v �	�
ÿX�	"	" v ,:"©þ h	h #	�©ü�� , ÿ	þ��	�	���Gÿ�" �©þ$��ü	� h �©þ��	� g � �©þ�� h �
ÿ�ÿ�#	�	� ^;"��©þ g # h ü h � ,.�©þ�"Gÿ h #	�	� �©þ$��" h � �©þ��	�	#�� �©þ~ü	"	#
ÿX� h	g	v ^ g þ�ü�ü v �	"©ü ,.�©þ{ÿ��	���	�Gÿ �©þ$# v �	� �©þ��	�	"�" �©þ��©ü	#
ÿX� v	g	h ^ g þ¤ÿX� g �	�	# ^R�©þ{ÿ	ü g	h ��ÿ �©þ¤ÿX�	" g �©þ��	� g�h �©þ v	v	v
ÿX#	�Gÿ�" ^;��"©þ$#��	#Gÿ�� v ^R�©þ v � g	g ��� �©þ$���©ü	� �©þ��	� g�g �©þ��	� h
ÿX#	�Gÿ�� ^;��"©þ$" h	h ü	�Gÿ ^R�©þ v	g	v " h � �©þ$��ü©ü	" �©þ��Gÿ h " �©þ g	v	g
ÿX#	�	�©ü ,�ÿ��©þ�#	�	�	"	��# , ÿ	þ{ÿ�# v �	�	� �©þ$��#	#Gÿ �©þ��Gÿ g�g �©þ v	g �
ÿX#	� g # ,:�	#©þ v	g ü v ��ÿ ^R�©þ{ÿ	ü	�	� h�v �©þ$#�� h " �©þ��	# g�g �©þ�# g	v
ÿX"	# h � ,6ü g þ~üGÿ�"	�	" g , ÿ	þ��	#	��"	�	� �©þ$���Gÿ�� �©þ��Gÿ���" �©þ h	h	v
ÿX#	� v � ,�ÿ	þ��	� v	h "�� , ÿ	þ��	�	��� h # �©þ$#��	�	" �©þ��	#GÿX" �©þ g	g �
ÿX#	� v	h ,:�©þ h �	� h ü v , ÿ	þ{ÿ v ��� h � �©þ$� g	h	v �©þ��Gÿ�"�ü �©þ~ü	� h
ÿX#Gÿ�� h ^ v þ h�g � g ü	� , ÿ	þ��	�	��ü	�©ü �©þ$���©ü	� �©þ��	#	��� �©þ v " v
ÿX#Gÿ	ü©ü ^;���©þ$� h �	� v ü ,.�©þ�#	#	#��	�Gÿ �©þ$� g	h ü �©þ��Gÿ�# h �©þ{ÿ��Gÿ
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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ÿX#Gÿ�� h ^óÿ	þ$���Gÿ�"	#	� ^R�©þ��	�Gÿ	üGÿ�ÿ �©þ$#�� v � �©þ��	� g # �©þ�� g "
ÿX#	#	�	# ,:#	�©þ v ü h	g	v " ,.�©þ{ÿ�#©ü g ÿ�" �©þ$��ü	" h �©þ��Gÿ g � �©þ g	g	v
ÿX#	#	� v ,�ÿ v þ�� g	v	h	h ÿ ,.�©þ{ÿ�� h "	#	" �©þ$#�ÿ��	� �©þ��	�	" v �©þ v �	�
ÿX#©ü	#	� ,6üGÿ	þ�"©ü	� h ÿX� , ÿ	þ�� g "��©ü	� �©þ¤ÿX�©ü	� �©þ��	� h " �©þ��	�	�
ÿX#©ü©üGÿ ,�ÿ�#©þ��©ü g �©ü v ,.�©þ��	#	#��	"	� �©þ$� g	h � �©þ��	� g � �©þ~ü v	h
ÿX#©ü	�	� ,�ÿ	ü©þ�� h "	"	� v ^R�©þ{ÿ	üGÿ v ��� �©þ$#��	� h �©þ��Gÿ v�h �©þ��	�	"
ÿX#©ü g ü ^ ÿ�ÿ	þ h �	�	"	� g , ÿ	þ��	� g�v #	� �©þ$#�� g � �©þ��Gÿ�#�ü �©þ�� g ü
ÿX#©ü g � ,:#©þ v	h #	# h�g ,.�©þ g	v � v	g	g �©þ$#�� g � �©þ��	�	" h �©þ�� h	g
ÿX#©ü g	g ^ g þ h �	"	�©ü g ,.�©þ g � h # g � �©þ�ü�� v # �©þ��	�©ü�� �©þ�"	� g
ÿX#©ü v ÿ ^]ü�#©þ$� h " v ÿ�� ^R�©þ{ÿ©ÿ h	v � h �©þ$# g	g � �©þ��Gÿ�"�� �©þ g	v �
ÿX#©ü v " ^;"�"©þ$� v # v	v " ^R�©þ�� h �Gÿ���� �©þ$#��	�©ü �©þ��	�©ü g �©þ��Gÿ�"
ÿX#	"	"©ü ^ g þ¤ÿX"	� h ÿ g ^R�©þ h	g ÿ h ü g �©þ$#�� g ü �©þ��	�	"�ÿ �©þ h " g
ÿX#	�Gÿ�" ,6ü h þ�" h	g �©ü�# ^óÿ	þ{ÿ h �	" v " �©þ$��ü v ü �©þ��	�	��ü �©þ v �©ü
ÿX#	�	#	# ^ ü©þ$���	"	�Gÿ g ^R�©þ��	�	" h	v�v �©þ�ü�ÿ	ü v �©þ��	�	� v �©þ~ü g ü
ÿX#	�©ü	� ,:�©þ�"	� g "	� g , ÿ	þ��	#	��ÿ�# h �©þ$� v	g � �©þ��Gÿ	ü v �©þ�"	�	"
ÿX#	�©ü v ,6ü©þ~ü g ÿ��©ü g ,.�©þ��Gÿ h�v ü©ü �©þ$#�ÿ g	g �©þ��	� h # �©þ�� h ÿ
ÿX#	� g " ,6ü v þ�#©üGÿ��	#�ü ,.�©þ v ÿ����	�	" �©þ$� v �	� �©þ��	�	� v �©þ�"	"	�
ÿX# g ÿ�� ,6ü	"©þ��©ü	" v ��" ^R�©þ~ü h	h # v " �©þ$��#	�	# �©þ��	#GÿX� �©þ��	� h
ÿX# g � v ,6üGÿ	þ�� h ÿ�#	��� ^R�©þ h	g "Gÿ h � �©þ$#�#Gÿ�� �©þ��	#	#�# �©þ�� h	h
ÿX# g #	� ,:#	"©þ g #Gÿ g � h ^R�©þ v �Gÿ��	��ÿ �©þ�ü�ÿ��Gÿ �©þ��	�	��ÿ �©þ��	�	�
ÿX# g # g ,:�Gÿ	þ�� g # g	g � ^R�©þ v �	�	�	#�" �©þ$#�ü	�	� �©þ��	� g # �©þ h �	�
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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ÿX# g ü	� ,6ü h þ g	h � v	h � , ÿ	þ�� h	h � v	h �©þ$��ü	�©ü �©þ��	�	��ü �©þ~ü v ü
ÿX# g � h ,:#	�©þ v �©ü	�	" g ,.�©þ g �	#�ÿ h � �©þ$��ü	�©ü �©þ��Gÿ�"�ÿ �©þ g # v
ÿX# h ÿ�# ,6üGÿ	þ�� g	v ÿ	ü�� ,.�©þ~ü	�©ü h "	" �©þ$��ü	�	� �©þ��Gÿ�# h �©þ�#	� h
ÿX# h ü	# ,6ü	�©þ h # v �	#�ü ^R�©þ��	� g ÿ g ü �©þ�ü�� v ü �©þ��Gÿ�#�# �©þ{ÿ	ü v
ÿX# h " v ^ ÿ�ÿ	þ$���	�Gÿ��	# ^R�©þ v �	� v	h " �©þ$#�� h # �©þ��Gÿ v " �©þ v �Gÿ
ÿX# h �Gÿ ,:�	�©þ{ÿ�"	�©ü h ÿ ^R�©þ�� g "	# g ÿ �©þ$# g # v �©þ��	�	"�ÿ �©þ v	h	v
ÿX# h � g , h þ�"©ü	"Gÿ�#�� ^R�©þ��	� v # v � �©þ$#�#	�	# �©þ��	#Gÿ g �©þ h #	#
ÿX# h	v � ^R�©þ g ÿ�� h � v ,.�©þ��	� v�v � v �©þ$��� g # �©þ��Gÿ���ü �©þ��Gÿ v
ÿX# v � h ^ ÿX"©þ v ÿ�" v " g ^R�©þ�� v "	�	��# �©þ$� h	v # �©þ��	� h � �©þ��Gÿ�#
ÿX# v "	� ^ ü©þ$��#©ü©ü	�	" ^R�©þ g	h	h "	��ÿ �©þ$#�ü©ü©ü �©þ��	� v # �©þ{ÿ g ÿ
ÿX# v " h ^;��ÿ	þ g�h	g	g	h # ^R�©þ h �	�	#	� g �©þ$� h üGÿ �©þ��	� g � �©þ��	�©ü
ÿX# v	g � ^;��ÿ	þ$���©ü	"	�	# ^óÿ	þ{ÿ v	v �	� h �©þ�ü��	�	� �©þ��	� g�h �©þ��	�	�
ÿ�ü	� g ü ,�ÿ g þ h	g ü	� h # ,.�©þ h �	"�� v ü �©þ$#��©ü©ü �©þ��	� g ÿ �©þ g ü g
ÿ�ü	� v # ^;���©þ$"�# v ÿ v � , ÿ	þ��	"	��#	�	� �©þ�ü�ÿ©ÿ h �©þ��Gÿ�" v �©þ�# g #
ÿ�üGÿ©ÿ�# ^;� h þ�ü�ü©ü	"	� h ,.�©þ h ÿ h "	�	# �©þ¤ÿX� h � �©þ��Gÿ�"�� �©þ��	# g
ÿ�ü	�	�	� ^ ÿ g þ$# v ü	�©ü h ^R�©þ g �©ü	�©ü�� �©þ$���	�©ü �©þ��Gÿ�� g �©þ~ü	� g
ÿ�ü	�	#Gÿ ^;" g þ$��ü v �	"Gÿ ^R�©þ g	h	g "©ü�# �©þ¤ÿX� v	h �©þ��Gÿ�# h �©þ v �©ü
ÿ�ü	�	"	� ^ ÿX�©þ h �	�	#	# v ,.�©þ��	�	"�#	�	� �©þ$# v ü	" �©þ��Gÿ���ü �©þ��	�	#
ÿ�ü	�	� h ^;"��©þ¤ÿ v	v #©ü	" ^R�©þ�# v ÿ��	� h �©þ$��" h � �©þ��Gÿ���# �©þ h �	#
ÿ�ü	#	�	# ,6ü v þ�# h "©ü	"�� ,.�©þ�"	#	"�#©üGÿ �©þ$� g	h ü �©þ��	�©ü v �©þ v	v �
ÿ�ü	#	�©ü ,6ü h þ v	v	h �	" g ,.�©þ��	�	" v �	� �©þ$#��	�	� �©þ��	�	� h �©þ h	v �
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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ÿ�ü	#	�	� ,:�©þ��	�	� v � v ,.�©þ{ÿ�� v ü g ü �©þ$# h	v � �©þ��	#	��� �©þ��	� v
ÿ�ü	#©ü	� ,�ÿ	ü©þ{ÿ g #©üGÿ�ü ,.�©þ h "	"�#	�	# �©þ$� v ÿ©ÿ �©þ��	�	"�ÿ �©þ v "	#
ÿ�ü	#©ü	� ^;#��©þ g �	�	#	"	� ,.�©þ{ÿ��©ü�"	� h �©þ$# h � g �©þ��	�©ü�� �©þ�� h �
ÿ�ü	#©ü	# ^R�©þ g � g ÿ©ÿ�# ,.�©þ v "©ü�� h ÿ �©þ$� g	g � �©þ��	�	#�� �©þ h	h �
ÿ�ü	#©ü g ^ ÿX�©þ v�h � g �	� , ÿ	þ��Gÿ g ÿ��Gÿ �©þ$� v # g �©þ��Gÿ v�h �©þ��	�	�
ÿ�ü	#	" g ^]ü g þ$��ü	�	�	�©ü ,.�©þ v # h ÿ��	� �©þ�ü��	#Gÿ �©þ��Gÿ g � �©þ{ÿ��	�
ÿ�ü©ü	�	� ^;"�ü©þ$� h ü g #	# ^R�©þ��	#	" v ü�# �©þ$��ÿ h	v �©þ��	"	#�# �©þ�� g �
ÿ�ü©ü	�	# ^ ÿX�©þ h # h �	�Gÿ ^R�©þ��	"Gÿ g � h �©þ$� v #	� �©þ��Gÿ	ü�ÿ �©þ{ÿ v "
ÿ�ü©ü	�©ü ^ ÿ v þ v #	" v �	# ^R�©þ g	v ÿ v ü�" �©þ$# h	v � �©þ��Gÿ v�g �©þ v #	�
ÿ�ü©ü©ü©ü ,:�	#©þ�� v	h ü g�v ,.�©þ h ÿ�" g �	# �©þ$��ü	� h �©þ��Gÿ v ÿ �©þ h �	�
ÿ�ü©ü	"	# ,6ü	#©þ g ÿ�# g ��ü ^R�©þ v ü v #©ü�� �©þ$#�ü g � �©þ��	� v ÿ �©þ��	"©ü
ÿ�ü©ü	�	# ^R#©þ¤ÿ�ü	"	� g � ,.�©þ�#	"	��"	�Gÿ �©þ$��� v ÿ �©þ��Gÿ�"�� �©þ v �	#
ÿ�ü©ü	� g ^;��"©þ$���Gÿ v � v ,.�©þ�#Gÿ�� v	g � �©þ$#�"	�	� �©þ��	�Gÿ v �©þ g �	�
ÿ�ü©ü g � ^]ü�ü©þ$��ÿ	ü v �	� ,.�©þ�#	"Gÿ g	g � �©þ¤ÿ g	v ÿ �©þ��	� v�g �©þ~ü v #
ÿ�ü©ü v ÿ ^;" g þ¤ÿ v �	#Gÿ©ÿ ^R�©þ��	�	�	#©ü g �©þ$��" v � �©þ��	�©ü�� �©þ��	� g
ÿ�ü	"	�	� ^;� h þ$"�� h	g � v ,.�©þ g �	"��	�©ü �©þ�ü�� g ÿ �©þ��	�	"�� �©þ v	v "
ÿ�ü	"	�©ü ^]ü�ÿ	þ$"��	� g ü h ,.�©þ g	v	g�h	g � �©þ$� g "Gÿ �©þ��	�	"�ü �©þ~üGÿ v
ÿ�ü	"	� h ,�ÿ��©þ��	�©ü v ��ÿ ^R�©þ~ü g	v " v�g �©þ$#�ü h # �©þ��	#	� h �©þ�"	"	�
ÿ�ü	"	#Gÿ ^R�©þ$���©ü	�	#	� ^R�©þ~ü h ü	"	#�� �©þ$#��	�	� �©þ��	�	# g �©þ��Gÿ h
ÿ�ü	"	# v ^;� h þ$��ü	#	� v � ^R�©þ�"	�	"	�	"�" �©þ$# h "	" �©þ��	�GÿX� �©þ��	�	"
ÿ�ü	"©ü	� ^;#��©þ$"�ÿ��	#Gÿ�� ^R�©þ�" h �	�	��# �©þ$���	�	� �©þ��	� v�v �©þ v " v
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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ÿ�ü	"©ü h ^R"©þ g �©ü	"©ü	� ^R�©þ h #	� g ��� �©þ$#��	#	" �©þ��Gÿ v � �©þ h	g "
ÿ�ü	"©ü v ^ h þ¤ÿ h ÿ�� h � ^R�©þ v �	#	#Gÿ�ÿ �©þ$��# v " �©þ��	�	# h �©þ��	#Gÿ
ÿ�ü	"	�Gÿ ^]ü��©þ$� v	h	g	h ü ^R�©þ v ü v ü	��� �©þ¤ÿX" v � �©þ��Gÿ h � �©þ�" v	h
ÿ�ü	" h	h ^]ü g þ$� h	v �	� v ,.�©þ g	g � g	g	g �©þ$# g	h	v �©þ��	#	��� �©þ v ÿ©ÿ
ÿ�ü	�Gÿ g ^;"�#©þ$#��©ü	�	�	� ^óÿ	þ��	�	�	�	# g �©þ$���	�	� �©þ��Gÿ	ü g �©þ v	v �
ÿ�ü	�©ü©ü ^;��ü©þ$� h �	� h # ,.�©þ��	� v � h � �©þ$# h ü©ü �©þ��	#	#�ÿ �©þ��	� v
ÿ�ü g � h ^ ÿX"©þ$#�ÿ	ü	"©ü©ü ,.�©þ~ü	�©ü h	v	g �©þ$#�ü g " �©þ��	#	"�� �©þ v #	�
ÿ�ü g "	� ^;#�ü©þ$"�ÿ h	v	h � ^R�©þ��	"	� v	g � �©þ$��ÿ h	g �©þ��Gÿ�#�� �©þ g ÿ�#
ÿ�ü g �	� ^;"��©þ$��"	�©ü	�	� ^R�©þ g � h �Gÿ�ü �©þ$#��Gÿ�� �©þ��	�	��� �©þ�# v	g
ÿ�ü g �	# ^;#�#©þ$"��	�	"	�	" ^óÿ	þ{ÿ��Gÿ�#	��� �©þ$#�ü	�	" �©þ��©ü	��� �©þ g üGÿ
ÿ�ü g	h � ,:� h þ{ÿ g	v �	� v ,.�©þ�#	�Gÿ�ü	"Gÿ �©þ$#�#	�	� �©þ��	� h " �©þ�# v ÿ
ÿ�ü h � v ,:� h þ��	�©üGÿ h � ,.�©þ��	"	" v ü	� �©þ$#�ÿ�" v �©þ��	�©ü�� �©þ��©ü h
ÿ�ü h �	# ^;���©þ h �	� h	v " ,.�©þ�#Gÿ���" v " �©þ$#�ÿ v	v �©þ��	�	� g �©þ h �	#
ÿ�ü h	h	h ^;��"©þ g �©ü	"Gÿ v ,.�©þ��©ü v�h �	� �©þ$� h �	# �©þ��	"GÿX� �©þ�# h �
ÿ�ü v �	� ^]ü�"©þ$��#	�Gÿ�� h ,.�©þ��	#	"�" v	g �©þ�ü�#	"	" �©þ��Gÿ���# �©þ�# h	h
ÿ�ü v �	" ^ ÿ h þ v #	"©ü	" v ^óÿ	þ��	# g	h # g �©þ$��" v � �©þ��	� v " �©þ g #	�
ÿX"	�	"	" ^;" h þ�ü v	v ÿ g � ,.�©þ��	"GÿX� v	v �©þ¤ÿ h �	� �©þ��Gÿ�"�� �©þ v "	�
ÿX"	� g " ^;"�ÿ	þ h�h �	�	#	� ^R�©þ�#©ü	� h � g �©þ$# g �	� �©þ��©üGÿX� �©þ��	�	�
ÿX"Gÿ��	# ,:�Gÿ	þ v �Gÿ	ü	��" ,.�©þ�"	�©ü�� v	h �©þ$# h �©ü �©þ��	#	� h �©þ g � h
ÿX"Gÿ�� h ^;��ü©þ�ü�#©ü	�	"	� ,.�©þ�"©üGÿX�Gÿ�� �©þ�ü�ÿ��	� �©þ��Gÿ h�g �©þ h ÿ g
ÿX"Gÿ�# g ,:#©þ h	v � g # h ,.�©þ h �	��" v � �©þ$� g "©ü �©þ��Gÿ v � �©þ h	h �
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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ÿX"	� v ÿ ,:�Gÿ	þ v ÿ��Gÿ�"�" , ÿ	þ{ÿ�"Gÿ g �Gÿ �©þ$#�� v # �©þ��	#©ü�ÿ �©þ g �	"
ÿX"Gÿ��	� ,�ÿ	þ�" g ÿ��Gÿ h ,.�©þ�" g	v �	� g �©þ$���Gÿ	ü �©þ��	�	��� �©þ v � v
ÿX"Gÿ v	h ^;#�ü©þ$��� g ü	�	� ,.�©þ��Gÿ���� h # �©þ$� v ÿ�� �©þ��	� h ü �©þ��	�	�
ÿX"	�	�	� ,:�	�©þ h �	� g ÿX� ,.�©þ�� g " g	v � �©þ$��� v	v �©þ��Gÿ g ü ÿ	þ��	�	�
ÿX"	�	�	# ,:#©ü©þ{ÿ v #	"©ü�� ^R�©þ��	� v	v	v ü �©þ$# h	g � �©þ��	#	��# �©þ~ü	"	�
ÿX"	�	�©ü ,:#	#©þ~ü©ü v �	� g ^R�©þ��Gÿ�"	" g " �©þ$#�ÿ�#©ü �©þ��	�	#�ÿ �©þ{ÿ v ü
ÿX"	�	� h ,:�Gÿ	þ�"	"	"	�	"�ü ^R�©þ{ÿ�# h � g�v �©þ$��� g � �©þ��Gÿ h�h �©þ��©üGÿ
ÿX"	� g � , v þ��	�	� v	g � ^R�©þ�� h ü	#	��� �©þ$��ÿ g ü �©þ��Gÿ v � �©þ�"	�©ü
ÿX"	� h	v ,:�	"©þ�"	�	� v #�" , ÿ	þ{ÿ v	h �©ü	" �©þ$#�"	"	� �©þ��	� h � �©þ v	g	v
ÿX"	� v ü ,6üGÿ	þ�"	�©ü g	h�h ,.�©þ g #Gÿ v �	# �©þ$#�ü g # �©þ��©ü	" g �©þ��	# g
ÿX"	#©ü	" ,:�©ü©þ g ü	#	�	#�" ^R�©þ h ÿ��©ü v � �©þ$��"	" v �©þ��	�GÿX" �©þ~üGÿ g
ÿX"	#	"Gÿ ,:#	#©þ~ü	�©ü	�©ü v ,.�©þ��	"	#�#	�	� �©þ$#�# h � �©þ��	�	��# �©þ��©ü	�
ÿX"	#	" g ,:�©ü©þ��	�	�	� g � ^R�©þ��	#©üGÿ v ÿ �©þ$� h �©ü �©þ��Gÿ	ü�� �©þ v ÿ��
ÿX"	#	" v ,�ÿ��©þ�"©ü	# g ü g ^R�©þ�#Gÿ��	"	� h �©þ$��#	#©ü �©þ��Gÿ g # �©þ��	#	#
ÿX"	#	�	# ^ ÿX#©þ$��#	#Gÿ�� g ^R�©þ��	�Gÿ�#	��# �©þ$#�ü©ü h �©þ��	#	" h �©þ{ÿ©ÿ��
ÿX"	#	�	� ^ v þ$# h �Gÿ�"©ü ^óÿ	þ{ÿ�"	� g	h ÿ �©þ$#��	�	� �©þ��	� g � �©þ h üGÿ
ÿX"©ü	�Gÿ ,:� v þ{ÿ	ü©ü	� h � ^R�©þ�" g �	#	#�" �©þ$#�� v ü �©þ��	� h � �©þ g #	"
ÿX"©üGÿ g ^ ÿX"©þ$"�" g	h	g	v ^R�©þ~ü	�Gÿ h	h ÿ �©þ$#��	"©ü �©þ��	�	#�ü �©þ g �	#
ÿX"©üGÿ v ^ ÿ v þ v �	"	�	#	� ^R�©þ h	h "	�©ü�� �©þ$��ü	�	# �©þ��	�©ü�� �©þ v � v
ÿX"©ü	�	# ^;#��©þ$"�� h �	" g ^R�©þ��	�	�Gÿ���# �©þ$#�� h ÿ �©þ��Gÿ�� v �©þ{ÿ v	v
ÿX"©ü	#	� ^;� g þ g �	"Gÿ��Gÿ ^R�©þ��	� g ÿ g ÿ �©þ$#�ü v # �©þ��©ü v ÿ �©þ��	� v
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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ÿX"©ü©ü h ^;"��©þ$# h �	#Gÿ h , ÿ	þ{ÿ	ü g #	� h �©þ$���	�	� �©þ��Gÿ�"�ÿ �©þ v #	�
ÿX"©ü h # ,6ü	�©þ��	� h �	� g ^R�©þ�� v � v	v " �©þ$#�� v	g �©þ��	#	� v �©þ v ü g
ÿX"©ü h	v ^ g þ g "	�	�	�©ü ,.�©þ�� g ÿX�	#	# �©þ$��� v � �©þ��	�GÿX� �©þ��Gÿ	ü
ÿX"©ü v � ^ h þ$� g # h	v	v ^R�©þ�� g ü©ü	��# �©þ$��# h ÿ �©þ��Gÿ���� �©þ v �	�
ÿX"	"Gÿ©ÿ ^]ü�ü©þ v #	�	�©ü h ,.�©þ v "	"�ÿ v � �©þ$��" g ÿ �©þ��	�	" g �©þ v	v �
ÿX"	"	�	� ^;# v þ v "	"	�	� h ^R�©þ g	v "	�	��� �©þ$#��©ü©ü �©þ��Gÿ���� �©þ v � h
ÿX"	"	�	" ^;"�ÿ	þ$"�� g �Gÿ©ÿ ^óÿ	þ{ÿ�#	� g #�" �©þ$#�ü	�	� �©þ��©ü©ü�� �©þ g # v
ÿX"	"	"	# ,:# h þ h	g	v	h	g ÿ ^R�©þ v ü©üGÿ h " �©þ$� h	v # �©þ��	#GÿX� �©þ v � h
ÿX"	"	� v ,:�©þ��	�	�	#	��" ^R�©þ h � v	v " h �©þ$#�ü	" g �©þ��	#	#�" �©þ��	�	#
ÿX"	" v � ,:# v þ�"	#	� g ��# , ÿ	þ{ÿ g	h ü v	g �©þ$#��	�	� �©þ��	�Gÿ�ü �©þ��	#	�
ÿX" g	g	g ,:#	#©þ h ÿ©ÿ	ü h " ,.�©þ��Gÿ h #	#Gÿ �©þ$� v " h �©þ��Gÿ�# v �©þ{ÿ v ü
ÿX" g ÿ�� ^;"�"©þ$��"	� g � g ^R�©þ g �Gÿ v	v " �©þ$��� g � �©þ��	#	��# �©þ�" g ü
ÿX" g ÿ v ^;# g þ$��ü g	v ÿ v ^óÿ	þ{ÿ��	#	� v�h �©þ$� h �	� �©þ��Gÿ���ÿ �©þ��©ü	"
ÿX" g �	� ,�ÿ��©þ�"	�	"	# h ÿ ,.�©þ��	� g � v � �©þ$# v	h � �©þ��Gÿ���ü �©þ��©ü v
ÿX" g ü	" ^]ü��©þ$��� g	v �Gÿ ,.�©þ{ÿ�� g �Gÿ�" �©þ�ü��©ü	� �©þ��	�	� v �©þ{ÿ��©ü
ÿX" g "Gÿ ^;"�ü©þ$��� h ÿ g � ,.�©þ��	"Gÿ g "	� �©þ$#��	#©ü �©þ��	#©ü g �©þ�"Gÿ��
ÿX" g	h � , g þ�#	�	# g	h � ,.�©þ~ü	� h �	� g �©þ$#�ÿ��	� �©þ��	#©ü g �©þ{ÿ��	�
ÿX" h �	� ^;� v þ g "	#Gÿ h	g , ÿ	þ�� g	v üGÿ�� �©þ$#�" g � �©þ��	� g � �©þ v	v	h
ÿX" h ÿ�� ^ ÿ v þ$#�" v	v �	# ,.�©þ�#	� v �Gÿ�� �©þ$#��©ü	� �©þ��	� g " �©þ v	g �
ÿX" h ÿ	ü ^;� v þ g �	"Gÿ�#	� ,.�©þ�# g � g �©ü �©þ$#�"©ü h �©þ��Gÿ g�h �©þ�"©ü v
ÿX" h ÿ�� ^ ÿ v þ�ü�"©ü	"	�	# ^R�©þ�� v	h	g " v �©þ$��"©ü	" �©þ��	# h�v �©þ��	�	"
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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ÿX" h ÿ g ^;� v þ$"��©ü	"Gÿ�� ^R�©þ��Gÿ�#	� g ü �©þ$# v �	" �©þ��Gÿ h ÿ �©þ��Gÿ h
ÿX" h � v ,:#	�©þ v ÿ	ü	"	��ÿ ,.�©þ g �	��� v � �©þ$#��	"	� �©þ��	�Gÿ�ü �©þ v "	�
ÿX" h "	� ^R�©þ$��� g ü v	v , ÿ	þ{ÿ��	"��Gÿ v �©þ$��#	"	# �©þ��	�	� g �©þ�"	�Gÿ
ÿX" h �	� ^ ü©þ$" v	g #	"	� ^R�©þ{ÿ h #	�	#�" �©þ$� v �	� �©þ��Gÿ�" v �©þ v ÿ g
ÿX" h	g � ^;#��©þ$��ÿ��	�	�Gÿ ,.�©þ��	#©ü v	h ÿ �©þ$# v ü©ü �©þ��	�	��� �©þ h	v ÿ
ÿX" h	g ü ^;# v þ g � v ü	� h ,.�©þ�# h	g � v ü �©þ�ü�� h # �©þ��Gÿ g � �©þ�#©ü©ü
ÿX" v �	# ^]ü h þ v �	�Gÿ	ü	# ,.�©þ��	�	���	" g �©þ$#�ÿ v � �©þ��	"©ü�� �©þ��	"©ü
ÿX" v "Gÿ ^ h þ v�v	h	g #	� ^óÿ	þ��©ü	�	#©ü�" �©þ$� g �©ü �©þ��	#	��� �©þ��	"	"
ÿX" v	v � ^ h þ h�h " h �	� ^R�©þ��	�	"©ü	��# �©þ�ü�ÿ��©ü �©þ��	�	��� �©þ v "Gÿ
ÿX" v	v ü ^ ÿ�ÿ	þ v #	�	# g # ^R�©þ{ÿ��	�	#	"�ü �©þ$���	�	# �©þ��©ü h # �©þ{ÿ�� g
ÿX�	�	"	� ^;" h þ$���	�	�	�Gÿ ,.�©þ g �	� h �	� �©þ¤ÿ�üGÿ g �©þ��	� v ü �©þ v �©ü
ÿX�Gÿ©ÿ©ÿ ,:#	�©þ�� h #	� h # ^R�©þ v #	"©ü©ü�" �©þ$��� g " �©þ��Gÿ g � �©þ v "©ü
ÿX�Gÿ��	� ^]ü g þ g �	�	"Gÿ�� ,.�©þ��	#	��" v " �©þ$# h "	� �©þ��©ü	#�ÿ �©þ��	� h
ÿX�Gÿ��Gÿ ^]ü v þ$��� h	g	g	v ,.�©þ�#	"	���	� h �©þ$#�ü v ü �©þ��	#	� v �©þ�" h �
ÿX�Gÿ�#	� ^;"�ÿ	þ g�g ü h �	� ^R�©þ{ÿ�" g	g # g �©þ$#�� v ü �©þ��	�	��# �©þ��	# v
ÿX�Gÿ	ü h ^]ü h þ$���Gÿ©ÿ�"	� ^R�©þ�" h	h ÿ���� �©þ$#��	"	� �©þ��Gÿ h�g �©þ h	v	h
ÿX�Gÿ�"	� ^]ü��©þ v � h ü	"Gÿ ^R�©þ v	h	g � v � �©þ$��"Gÿ�" �©þ��Gÿ v ü �©þ g �	�
ÿX�Gÿ v	v ,:� g þ��	"	" g "�� ^óÿ	þ{ÿ�#©ü v #�ü �©þ$��� v # �©þ��	�	� h �©þ�#	# h
ÿX�	�	�	� ^ v þ v �	" g �	� ^R�©þ�� h �	� v ü �©þ$#��©ü	� �©þ��	�©ü�� �©þ~ü g �
ÿX�	�	�	" ^;#��©þ$"�ÿ��	�©ü	# ^R�©þ��	�Gÿ©ÿ g�g �©þ$# v ÿ�" �©þ��	�Gÿ h �©þ��	#©ü
ÿX�	�	# h ^;� g þ v ÿ�"Gÿ�� g ,.�©þ~ü	#	" h �	� �©þ$#�ü	�	" �©þ��©üGÿX# �©þ~ü h �
i'�����}÷$�Aù(û��E�	�4�ðû7¨s�Q¡u�©ø©û	þ�þ�þ
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ÿX�	#	�	� ,:� h þ��	#	� g	h � ^R�©þ{ÿ h #©ü	#�ü �©þ¤ÿ v	h ÿ �©þ��Gÿ���� ÿ	þ��	�	�
ÿX�©ü	"	� ,:# g þ~ü©ü	� v	h � ,.�©þ�� h ÿX" g � �©þ¤ÿX�	� v �©þ��Gÿ�"�" �©þ�� v	v
ÿX�©ü	�	� ^ ÿ�ÿ	þ$��� v �Gÿ�� ,.�©þ��	#	���	�	� �©þ$� h � h �©þ��Gÿ�"�# �©þ�" v #
ÿX�	�©ü	� ^;� v þ¤ÿ�ü	� v	h � ,.�©þ�� h	h �	"©ü �©þ¤ÿX"	"	" �©þ��Gÿ g�h �©þ��	�	�
ÿX� g � h ,:# g þ�� v	v ü	#�" ^R�©þ�� v � h ü�� �©þ¤ÿ�ü	�	� �©þ��Gÿ�#�ü �©þ��	�	#
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%'�(û<��6 1 û*���e�+� ú����}ûL÷��8ø��	=$�X¨f6F��=~ù��5��û�ú��B÷$�'�	�?÷�
 1 ��úM�������;H�û�=��&�����5��ù��06��D�©úS���Aù�
�>½û	ú'�	�
úXû��	�������Xþt¦£�<�(÷$����ù����Xû��C÷��4 Ïÿ�Oj�+� ú����}û£
Kû��	��ù(úXû�
Kû��
���c�©úXû£�	�W�	>���û�úM23���}÷$�����	= 1 ú��	>¶ûY�	������û
1 ú��©ø©û���÷��
�©úI�M6r�5��û�
���O[9]÷§���F�
�(ûC�������(û��7��÷��	�E��� 1 ú��©ø©û��(÷��
�©úQ
��f�(û�=���>¶û�÷��(ø�
��	�(û��
�(ú��©ù�ø	�
÷����¦û�ú�û����	ûG�	�u�
�(ûe�(÷$�5��ú�÷$>(ù0��÷��	�K�	�l�(û�=��:6!�}÷$
Kû��WLM)*)*%'��Nt9]÷§���[úXû�� 1 û��Z�����&�M�
�©ú��D��ú�
�����÷��	�(þ
¦£�"ø	�	=���¨½÷~û��ð÷��F��=�ù+�M��û	ú��/�©úXû]ø©û���û�ú���=$=§6P���	
 1 �	�Xû��E�	�;û��©ú�=§6s,���6 1 û�ø	�	=���¨½÷~û��k9]÷��
�E�	=��A�5��û�=�=��©ú
1 � 1 ù�=�����÷��	����OR
ýû��	�Xù�úXû�
Kû����
�A���<���(ûA��� ���Vú��X��ûC÷��µ��=~ù��5��û�ú��W���	��÷�� 1 ú�÷$���	÷ 1 =�ûE��÷$
 1 =~÷��U6
����û ÷$�+�¦û�úXû�����ûF�	�<���(ûA��� )*)*%âþt���-û ÷$�\ø	�	=���¨s6���=�ù��5��û	ú��W�©ú�ûF�	=����K�V���	����÷$���X��ûE���©ù(ú��	û
�D�©úW
KûZ�
�	=Lû��(úX÷��.��
Kû��
�J���t�
�(ûR÷$�
�}ú���,:��=~ù��M�}û�ú&
ýû��(÷~ù�
 LM��i'�FNXþ*��� 1 �©úM�}÷$�	ù�=��©ú�OI÷$
 1 ú��.2(û��

Kû��	��ù(úXû�
Kû��
�*�	�©����û-ú�����û'�	�½÷$�
�}ú���,:��=~ù��M�}û�ú³���ðûÆ9£�©ù�=��G>¶ûc��÷�ø��(÷$H+���	�
�£�D�©úk���	�+�M��ú��©÷��(÷$��øc����û
úXû�=$�X��÷§2�û ÷$
 1 �©úM�
�	���	ûW�	�t���©ù(ú���û��R�
�����4
��:6´�������}úX÷�>(ù-�}ûQ���C���(ûW��=�ù+�M��û	ú���i'� û��(úX÷��.��
Kû��
�
L5û	þyø©þ ÷��
��ú���,.��=�ù��5��û	úc�5���©ú��Æ2j��þ�ø	�	=���¨s6?�©ù-�´°��:9;NXþ
%'�(û"ûZ¨½÷$�5��÷��(ø;
ýû��	�Xù�úXû�
Kû����
�S�	�©���(û'��=�ù+�M��û	úl�+� ú�����û'��úXût�¦ûZ9;O·�	�����©ú�ûBø©û��(û	ú��	=�=§64>��	��û��

�	�J=��:9',.�Aù�
Q>¶û�ú��5�����}÷$�5��÷�����þmØ[�M�}÷$
����}û����	�T�
�(ûW���¸��=�ù+�M��û	úJú����}û�9ðû�úXûWH�ú��M� 1 úXû��Xû��
�}û���>�6
iâú����(û û7�C�	=~þ£LXÿ v	g�g NR�	���V×<�©ú�>��	�µL�ÿ v	g	h N�Ob9;���E�������X÷��(û�ú�û�� �¹"F�+�ðûG��÷$�����:2�û	úXû��a÷��A����û
i'�	
��;��=~ù��M�}û�úXþ'%'��ûc��=�ù+�M��û	úl�+� ú�����ûT9£�	�³
Kû��	��ù(úXû��G>
64È;�	=�,½ÿc�	
 û7�/�	=�þbLM�	�	��#	N·÷��(��=�ù��5��û	ú��
���;�­���©���	"��	���4�­���©� v þ'%'�(û*È���=�,½ÿc�	
 û7�;�	=~þkLM���	�	#	N ú�û���ù�=��
�t�©úXûY>+�	�Xû��A�	�W����û��©ú��.�&�D��ú
���-û"÷��e�©ú��.�(÷§23�	=G÷$
��©ø�û��[�	�©���(ûtÊðù+>�>�=~û/� 1 �	��ûc%çû�=�û������ 1 ûILMÊ/��%'N[�	���ýù-��÷�=�÷ Å ûIÿ'�	���e�R���ðû�O
úXû�� 1 û��7��÷§2�û�=§6Ïþ!�(ù�>+�Xû�BAù(û��
���������(ûeÊ£��%­�+�ò��û��©ú��.��O<�A�(û��(÷����X��û��V�Xû���ú��.�K�D�©úR���-û ÷���ÿ���ÿ
¦£>¶û�=�='��=~ù��5��û�ú��R9£�	�ýù����(û	úM�
�	@�û���>
6´%'�(û�ª ÷$��û É >+�Xû�ú523�����©ú56 É 1 ��÷�����='%çú��	���X÷~û��
�F�(û���ú��.�
Lpª ÉRÉ %'��NCL5È���=�,½ÿc�	
 û7�G��=�þ�O[�	�	� h N�þ4¦¢�
������=k�	�<�&���ðû����&�(÷������:2(û�úXû��J>
6����(û*ª ÉRÉ %'�
9ðû�úXû�ù��Xû��G���C�(û7��û	ú�
K÷$��û/���(ûQ��=~ù��M�}û�úY���°���Oú��X��ûQ�X��� � �©�>ÿ�"G>
6V�����©ú��	� û7���	=~þSL5�	�	� g >�NXþ

ÿ�#	#
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¦­����
 1 =�û��	�[��,:#W���ðû����W�¦ú��	
­���(û��(ù 1 û	ú����:23�4�Éû	ø	�	�768�(ù(ú52�ûZ6nLM���/���+N*���:2�û�>½û	û�� ù���û��
���A�(ûZ�}û�ú�
ý÷��(û��
�(ûG��=�ù+�M��û	úI���ò���Cú��X��ûe���W�s�¹�©�Tü	"A>�6�È]ú��	����
 ûZ�G�	=�þ£LM���	� h N�þRö·÷$�+�	=$=§6©O
����ûW���	
 1 =~û4�	�t���ðû ÷����
�(ûW=��3���	=*LM��Û �©���©ü	NEù���÷�2(û�ú���û 1 úXû���û��
��û���>
6´i'� 1+1 û�=$=��©ú�� û7�&�	=�þ
LXÿ v	v	v Nc���:2�û�>¶û�û�� ú�û��	�+�	=�6 Å û��?>
6K�E�����Aù����	÷0ûZ����=�þSLM�	�	� h N[�
�W�(ûZ�}û�ú�
ý÷��(û£�
�(ûI��=~ù��5��û�ú*�+�
���]ú����}ûk9]÷§���e�;���	
 1 =~û/���·ÿ���þ$";���´���CL5�R�¦ú��	�7��÷��	���	=¥��� ú�û8°(û��Z���Zù����	û�ú5���©÷��
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·¦±.±�Â�»8¬¨·9²Vª9É�©6¬È²5³6²5³�ª;»9­®½u±4²Vª9°�¥C5 ¬¨¸¦½�°.ª;¤¦¥¨¤6±�³�ÂT©6±0²5³�·9²�²V³�ª;É�ª8°.¬ÈÇ�ª8É�´uµ °.·9²Vªð¬®±`¢�Â9²;±4²5°�Â¦¢u¸¦­Èº
É�ª9¯�ª9¢�É�ª8¢5²OÂA¢6²V³uª;­¨¬®Á¾¬¿²V¬¨¢�¸«¯u°�Â27Äª9»Ä²Vª9ÉÓ°�·¦Éu¬®½�±�²V³u·9²`©=ª=½u±�ª#²5Â�Éuª8Ò�¢�ª;»8­¨½�±4²5ª8°kÁ¾ª9Á«×"ª8°�±.³�¬¨¯�Ô
ËsÂ¦°�­¨¬®Á¾¬¿²V±Æ¸¦°�ª9·9²Vª9° ²V³�·¦¢�$ äÃå¨Ì��~¯"»®�K���9¥�� ³�¬¨­¨ª¾²5³�ªÀ°�·9²5ªÅ·A¯�¯�ª9·¦°�± ²5Âï×"ªÀ±�Á¾·¦­¨­®ª9°ÆËsÂA°
¯�°.Â27Äª8»�²Vª8É Éu¬®±�²V·¦¢�»9ª8±ÍY�äÃåæÌ���¯�»,� ��� Ô�©6¬¿²V³%²5³�ª«±.ÁÆ·A­®­,¢�½�Á«×"ª8°;Â¦Ë ´�µ ªÄÇ�ª9¢5²V±�Ô�¬È²«¬®±;¢�Â9²«·
±4²5·9²V¬¨±4²5¬®»9·¦­¨­Èºî±�¬¨¸¦¢�¬¨Ò�»9·¦¢5²Ø°�ª9±�½�­¿²V¥85�¬®¸¦½u°�ªi¤¦¥ & ±.³�ÂT©6±,²V³uª;´�µ °�·\²Vªi·¦±#·�Ës½�¢u»Ä²V¬¨Â¦¢%Â¦Ë�²5³�ª;­¨ÂT© ª9°
­¨¬®Á¾¬¿²¾Â¦¢$²V³uª�»8­¨½�±4²5ª8°Ø°.¬®»d³�¢uª8±�±OÁ¾ª8·A±�½�°.ª8Ô�> �?/?/ ¥ ñ ³�ª�´�óØ´�´ Ú ¡�¡i´�½�¯"ª8°.¢�ÂTÇ ·Ó´�½�°4Ç�ªÄº�»9­®½u±4²Vª9°
°�·\²VªÓ°�ª9±�½�­¿²V±.Ô=·¦­¨Â¦¢�¸$©6¬¿²V³ ²V³uªÅ¯u°�ªÄÇ�¬¨Â¦½�±¾Á¾ª8·¦±.½�°�ª9Á¾ª8¢5²V±%­®¬¨±4²5ª8Év¬®¢ ñ ·¦×�­¨ªÅ¤A¥ � Ôi¬¨¢Ê½u¢�¬È²5±�Â¦Ë
´�µ;½:7#����Ô�·¦°�ª=±�³�ÂT©6¢À¬®¢=5�¬®¸¦½u°�ª=¤A¥ � äA¥Iß�Òx²OÂAËu²V³�ª Éu·9²V·=²5Â�·�­¨¬®¢�ª9·¦°kÁ¾Â�É�ª8­�Â¦Ë�²V³�ª »9­®½u±4²Vª9°
´�µÊ¡�·Ø°�·9²5ªL·¦±0· Ës½�¢�»�²V¬¨Â¦¢�Â¦Ë�°.ª8É�±.³�¬®Ë2²5Ô¦ô@D Q ² 7�ÛAÔ�¸¦¬¿Ç�ª9± ×�ª9±4²iÒ?²�Ç ·¦­¨½�ª8± ÂAË+Q.D�äÃå¨Ì��RQ%äÃå � Ì
´�µ;½:7Ï� � ·A¢�ÉS7GD ä¦å¨Ì¦ä ��/21 6'���/21UT	/ ¥

¡�¢Æ£8Ì¦ÔA²V³uªð´uµ °�·9²5ªk¬®¢¾­¨ÂT© Ú °�ª9É�±�³u¬®Ë2²;ª8·A°�­¿º Ú ²�º�¯�ªi¸¦·¦­¨·9¹�¬¨ª8±Ö©=·¦±�ª8±4²5¬®Á¾·9²5ª8ÉÆ·¦±�$ äÃå �'& ��/]1 /54��/]1 /?`
´�µ;½¦ô ���Ã¥ ñ ³uª�´�µe¡�·�°.·9²Vª�¬®¢ ª9·¦°�­¿º Ú ²�º�¯"ª�¸¦·¦­¨·9¹�¬®ª9± ¬¨± ¸¦¬¿Ç�ª8¢ ×5º ÏI·¦¯�¯"ª8­¨­®·A°�ÂÓªÄ²�·¦­¨¥kè � � � �¦í
·¦±�è4»9Â¦¢5Ç�ª9°4²V¬¨¢�¸�Ës°.Â¦ÁÑ´�µ;½�Îv²5Â%´uµ=½Aô íiäÃå � §VQ�ä¦å¨ä �Æ´�µ;½Aôu¥ ñ ³�ª6»8Ì%·¦¢�ÉÅÁÆ·\¹ÖÎLÏIÐ »9­®½u±4²Vª9°
°�·\²Vª8±O·¦°.ª¾±�ª8ª9¢À²5Âî×"ª�­¨·¦°�¸¦ª9°O×Vºà·ÅËs·A»Ä²VÂA°6ÂAË*$ � å¨§À»9Â¦Á¾¯�·¦°�ª9ÉÅ²5Â�²5³�ª¾¸¦­¨Â¦×�·¦­ ´uµ °.·9²Vª�ËsÂA°
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5 ¬¨¸¦½�°.ªÅ¤A¥®§ ³ÍÁ¾·9¹�ÎkÏIÐ »8­¨½�±�²Vª8°%´�µr°�·9²5ªÀ·¦±%·�Ës½�¢�»�²V¬¨Â¦¢vÂ¦Ë=½�¯u¯�ª9°%­¨¬®Á¾¬¿²îÂ¦¢Í²5³�ªÅ°�ª8Éu±�³�¬¨Ë2²
°�·A¢�¸¦ª8¥ ñ ³uª�É�·A±�³�ª9É�­¨¬®¢�ª9±i°�ª8¯u°�ª8±.ª8¢5²=²5³�ª � Ú ±.¬®¸AÁÆ·¾½�¯u¯�ª9°ð·A¢�Éî­¨ÂT© ª9°;­¨¬¨ÁÆ¬¿²�Â¦Ë�²V³�ªO´�µ °�·\²Vª8¥

ª8·A°�­¿º Ú ²�º�¯�ªO¸¦·¦­¨·9¹�¬¨ª8±�Ô�©6³�¬®»d³Å¬¨±I¬®¢À¸¦Â�Â É$·¦¸¦°�ª9ª8Á¾ª8¢5²i©6¬¿²V³�²V³�ªØª9¢�³�·¦¢u»8ª8Á¾ª9¢V²«Â¦Ë�²V³uªL²�ºÖ¯"ª Ú ¡�·
´�µ °�·\²VªØ°�ª9¯�ÂA°4²Vª9Éî×5º��~·A¢�¢�½�»8»9¬,ª�²�·¦­®¥
è � ä¦ä��¦í�¥

û�ü('�ü	ý WYX��ZX()@ÿ��[)*\��]?0?^��	 ���s����)*��� �8��)@�
ß=±IÁ¾ª9¢V²5¬®ÂA¢�ª8ÉÅ¬®¢Å£8¤A¥®ì=²5³�ª8°.ª6·A°�ª ·9²Ø­®ª9·¦±4² � ±.¯�ª9»Ä²V°.Â¦±�»9Â¦¯�¬¨»8·¦­¨­¿º�»8Â¦¢�Òu°�Á¾ª8É�²�º�¯�ªO¡�¡�´�µ�·A¢�É
� ±�¯"ª8»Ä²5°�Â¦±.»8Â¦¯u¬®»9·¦­®­¿º�»9Â¦¢�Ò�°.Á¾ª8Éï²�º�¯"ªî¡�×¦ÛA»î´�µ ¬¨¢¼­¨Âd© Ú °�ª9É�±�³�¬¨Ë2² »9Ì »9­®½�±�²Vª9°�±�¥-� ³�¬¨­¨ªÆ²V³uª
ª+�¾»9¬®ª9¢�»Äº�Â¦Ë#²5³�ªÅ´�óØ´�´ Ú ¡�¡«´u½�¯�ª9°�¢�ÂTÇ ·ã´�½u°4Ç�ª�º ËsÂ¦°¾É�¬®±.»8ÂTÇ�ª9°�¬¨¢�¸à¢�Â¦¢ Ú ¡�·�´�µ=ªÅ¬®±Æ¢�Â9²Æ©=ª8­¨­
»8ÂA¢�±4²5°�·¦¬¨¢�ª8ÉuÔ © ªØ»9·¦¢Ó½�¢�·AÁ«×�¬¨¸¦½�Â¦½u±�­¿ºÍ±4²5·9²Vª`²5³�·9²O¬¿²O¬¨±8Y � äAä_.¾¥ ñ ³�ª8°.ª8ËsÂ¦°.ª8Ôu²5³�ª É�ª�²Vª8»�²V¬¨Â¦¢
Â¦Ë � ²�º�¯�ª;¡�¡ ´uµ�·¦¢�É � ¡�×¦ÛA»;´�µ »8·A¢�×�ªð½�±.ª8É�²5Â«¯�­¨·¦»8ª;­®ÂT©=ª8°`­®¬¨Á¾¬È²5±LÂ¦¢O²V³�ªð»8­¨½�±4²5ª8°kÏIÏ ´uµ
°�·\²Vªi¬®Ë�© ªð·¦±.±�½�Á¾ª#²5³�·9²�²V³uª;É�¬¨±�»9ÂTÇ�ª8°�ºîª+�¾»8¬¨ª8¢�»�º~¬¨± � ä¦ä_.¾¥*��· Ù ¬®¢�¸i²V³�¬¨±#·¦±�±.½�Á¾¯x²V¬¨Â¦¢�¸¦¬¿Ç�ª9±
· ­¨Âd©=ª8°�­¨¬¨ÁÆ¬¿²ÀÂ¦ËiäÃåæä¦Ì¦Ì ��/21º�	/����/21 /'�/T ´�µ;½Aô~���ÍÂ¦°«äÃåæä¦§¦§ ��/21º�	�?���/21 /'`?3 ´�µ;½:7 �x�ÍËsÂ¦°i²V³�ªÓ°.·9²Vª�ÂAËI×�Â9²5³
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5 ¬¨¸¦½�°.ª;¤¦¥¨¤ ³kÁ¾·9¹�ÎkÏIÐ »8­¨½�±�²Vª8°`´�µ�°.·9²Vªð·¦±`·«Ës½�¢�»�²V¬¨Â¦¢$ÂAËò­®¬¨Á¾¬È² Â¦¢6²5³�ª=¯u°�Â27Äª9»Ä²Vª9ÉÓÉ�¬¨±4²V·A¢�»8ª9¥
ñ ³�ª6É�·¦±.³�ª8ÉÅ­®¬¨¢�ª9±;°.ª8¯�°.ª8±�ª9¢5²=²V³uª � Ú ±�¬¨¸¦Á¾·¾½�¯�¯"ª8°i·¦¢�ÉÅ­¨Âd©=ª8°i­¨¬®Á¾¬¿²�Â¦Ë ²5³�ªO´�µ °�·9²5ª8¥

²�º�¯�ª Ú ¡�×¦ÛA»%·¦¢uÉÀ²�º�¯"ª Ú ¡.¡=´�µ;ª8¥®5 Â¦°Ø»8Â¦Á¾¯�·A°�¬¨±�Â¦¢�Ô��~·¦¢u¢�½u»8»8¬#ªÄ²%·¦­¨¥ðè � ä¦ä �¦í ³u·dÇ�ª%Á¾ª9·¦±�½�°.ª8É
²V³uª«²�ºÖ¯"ª Ú ¡�×¦Û¦»À´�µ¶°.·9²VªÓ¬¨¢�¸¦·¦­¨·9¹�ºz»8­¨½�±4²5ª8°.±Æ·A±�äÃå � Ì ��/21º�(4��/21 /�a ´�µ;½�7 ���ï×�·¦±.ª8ÉvÂ¦¢ � ¥¨§ ´�µ=ª9Ô
·¦¢�Éã²�º�¯"ª Ú ¡.¡$´�µ °.·9²Vª ·A±ÓäÃå¨Ì � ��/21 ��a��/21º�(6 ´�µ;½�7 � � ×�·¦±.ª8É Â¦¢z§�´�µ=ª9¥ � ³�¬¨­®ª�²V³uª ´�óØ´�´ Ú ¡�¡
´�½�¯"ª8°.¢�ÂTÇ ·�´�½�°�Ç�ª�º¼¯u°�ÂTÇ�¬®É�ª9±ð©=ª8· Ù »9Â¦¢�±4²5°�·¦¬¨¢5²V±�Â¦¢À²5³�ªÆÏIÏ ´�µ °�·9²5ªÆ¬¨¢�¸¦·¦­¨·9¹�ºv»8­¨½�±4²5ª8°�±.Ô
²V³uª=�~·¦¢�¢�½�»9»8¬IªÄ²Ó·¦­®¥ è � äAä �¦í«°.ª8±.½�­È²5±¾·¦°�ª�²5³�ªÓÂ¦¢�­¿º ª�¹�¬®±�²V¬¨¢�¸Í»8­¨½�±4²5ª8°¾ÏIÏ Á¾ª9·¦±�½�°.ª8Á¾ª8¢5²5±�Ô
·¦¢�ÉÅ±�Â¾¬¿²�¬®± ©=Â¦°4²5³V©6³u¬®­¨ªð²5ÂÆ»9Â¦¢�Ò�°.Á ²V³u·9²�Â¦½�°I»8ÂA¢�±4²5°�·¦¬¨¢5²V±ð·¦°�ªØ»9Â¦¢�±�¬¨±4²5ª8¢5²V¥

û�ü('�ü � b�����X����dc�X���)T�_X(e��f)@X�ÿ��Gÿhgi?��s����)*���j�
	M�
5dkÂ¦°.±4²5ª8°�Ä ´�»d³�·T©6¬¨¢�± Ù ¬
è � ä¦ä �Aí#³u·dÇ�ª=±�²V½�É�¬¨ª8É6²V³�ªð°�·¦Éu¬®·¦­�Éu¬®±�²V°�¬¨×�½x²5¬®ÂA¢�Â¦ËÖ´uµ=ªð¬®¢%ª8·¦°.­Èº Ú ²�º�¯"ª
¸¦·¦­¨·9¹�¬¨ª8±�¥ ñ ³�ªO±�·¦Á¾¯�­¨ª«ÂAË0´�µ;ª�¬¨¢�»9­®½�Éuª8±=·A¢Å½u¢�±�¯"ª8»9¬®Ò�ª9É ¢�½�Á«×"ª8°ðÂ¦Ë�´uµ=ªOËs°�Â¦Á ²V³�ªO´�óØ´�´ Ú
¡�¡ð´�½�¯"ª8°.¢�ÂTÇ ·î´�½u°4Ç�ª�ºÃ¥��=ª9°�ª ©=ªÆ»9Â¦¢�±.¬®É�ª9°k²V³�ª¾°�·AÉ�¬®·A­ É�¬¨±4²V°.¬®×u½x²V¬¨Â¦¢�ËsÂ¦°Ø´�µ=ª�ËsÂA°ØÒ�ª8­¨Éï·A¢�É
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5 ¬¨¸¦½�°.ª#¤A¥ & ³
Á¾·9¹�ÎkÏIÐ »9­®½u±4²Vª9°0´uµv°.·9²Vª�·¦±g·iËs½�¢�»�²V¬¨Â¦¢6Â¦Ëu­¨ÂT© ª9°0­¨¬®Á¾¬¿²`Â¦¢k²V³�ª#»8­¨½�±4²5ª8°,°�¬¨»d³�¢�ª9±�±
Á¾ª8·¦±.½�°�ª9Ô > �'/?/ ¥ ñ ³�ª�É�·¦±.³�ª8Éî­®¬¨¢�ª8±;°�ª9¯�°�ª9±�ª8¢5² ²5³�ª � Ú ±.¬®¸¦Á¾·Æ½�¯�¯"ª8°;·¦¢�ÉÅ­®ÂT©=ª8°=­¨¬¨ÁÆ¬¿²«Â¦Ë�²V³uª
´�µ °�·\²Vª8¥

»8­¨½�±�²Vª8°ðª8­¨­¨¬®¯x²5¬®»9·¦­¨±�¥
ñ Â=»8Â¦¢�±�²V°.½�»Ä² ²5³�ªL±.·¦Á¾¯�­¨ªkÂ¦Ë�ª9·¦°�­¿º Ú ²�º�¯�ªL¸¦·¦­¨·9¹�¬®ª9±�ÔA©=ªLª8Á¾¯�­¨ÂTº«²5³�ªLËsÂ¦­¨­¨Âd©6¬¨¢�¸ ¯u°�Â�»8ª8Éu½�°�ª9¥

�¼ª;Ò�°.±4² ·¦±�±.¬®¸¦¢%·«³�ÂA±4²=¸¦·¦­¨·9¹�º�²VÂ6ª8·¦»d³�´uµ=ª=×5ºÅ­¨Â »9·9²V¬¨¢�¸i²V³�ªð¢�ª8·A°�ª8±�²Ø³�ÂA±4²=Ës°�Â¦Á�²5³�ª;´uóØ´�´
É�·9²5·¦×�·¦±.ª8Ô ¬¨¢Æ½u¢�¬È²5±�Â¦Ë�²5³�ªi¬®±.Â¦¯�³�Â\²V·¦­�°.·¦É�¬¨½�±
Â¦ËÃ²V³�ªi³�Â¦±�²;¸¦·¦­¨·9¹�ºÓ¬¨¢6ô Ú ×�·A¢�É�¥ ñ ³uªð·A­®¸¦ÂA°�¬¿²V³�Á
¬¨±IÉ�ª8±.»8°�¬¨×"ª8ÉÅ¬®¢ÀÉ�ª�²V·¦¬¨­ò¬¨¢î£9Ì¦¥®ÌA¥®ì¦¥Iê�·¦°.­Èº Ú ²�ºÖ¯"ªØ¸¦·¦­¨·9¹�¬¨ª8±i·¦°�ª=É�ª8Ò�¢uª8ÉÅ·¦±�²V³�ÂA±�ªØ³�Â¦±�²6¸¦·¦­¨·9¹�¬®ª9±
²V³u·9²6±�·9²5¬®±.Ë2ºÓ²V³�ªOËsÂ¦­¨­¨Âd©6¬¨¢�¸Æ»8°.¬È²5ª8°�¬¨· ³
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²5³�·9² ²5³�ª6è m ��ôuí�»8Â¦­¨Â¦°
ËsÂ¦° ´uóØ´�´�¸¦·¦­¨·9¹�¬®ª9±�¬®±
×�¬ Ú Á¾Â�É�·¦­¨Ôx©6¬¿²V³
ª8·A°�­¿º Ú ²�º�¯�ª%¸¦·¦­¨·9¹�¬®ª9±�¸¦ª9¢�ª8°.·¦­¨­ÈºÊ³�·TÇ�¬®¢u¸�è m �vô í6â � åæÌ¦¥ ñ ³�ª%°�ª8ë�½�¬¨°�ª9Á¾ª8¢5²�²V³u·9²«ôoY �+� åæ§
¬¨± ¬®Á¾¯"Â¦±�ª9ÉÍ·¦±`²V³uª�±�ª9¯�·¦°�·\²V¬¨Â¦¢ Â¦Ë
±4²5·¦°�±Ø·A¢�É~¸¦·¦­¨·9¹�¬¨ª8±Ø¬¨± Ës·¦¬¨°�­¿ºã°.Â¦×�½�±�² ²VÂ�²5³�¬¨±Ø­®¬¨Á¾¬È²5¥ ñ ³�ª
°�ª9ë�½�¬®°.ª8Á¾ª8¢5²#²V³�·\²d�Øô%Y�äÃåæä¦§ ¬¨±
¬®Á¾¯"Â¦±�ª9É ²VÂØ°�ª9Á¾ÂdÇ�ªiÂ¦½x²V­¿º�¬®¢u¸¦Ô�¯�Â�Â¦°.­Èº$Á¾ª8·¦±.½�°�ª9É%¸¦·A­®·9¹�¬¨ª8±.¥
ñ ³�ªÍÉ�¬¨±4²5°�¬¨×�½x²V¬¨Â¦¢�±îÂ¦ËI²V³�ªÍÉ�¬¨±4²5·¦¢�»8ªÍÂ¦Ë6ª8·A»d³�´�µ;ª�Ës°.Â¦Á ¬¿²V±À³�ÂA±4²ï¸¦·¦­¨·9¹�ºÃÔ�ËsÂA°ÓÒ�ª8­¨É ·A¢�É
»8­¨½�±�²Vª8°Óª9·¦°�­¿º Ú ²�º�¯"ª ³�Â¦±4²5±�Ô6¬®±Ó±.³�ÂT©6¢z¬®¢a5 ¬¨¸¦½�°.ª~¤¦¥(�¦ÔO·¦¢�É ²5³�ª~¢�Â¦°.Á¾·¦­®¬(M8ª9ÉzÉ�¬®±�²V°.¬®×�½?²V¬¨Â¦¢�±
·¦°.ª$±�³uÂd©6¢à¬¨¢�5 ¬¨¸¦½�°.ª$¤¦¥(�¦¥�5 Â¦°�Òuª8­¨Éãª8·¦°.­Èº Ú ²�ºÖ¯"ª�¸¦·A­®·9¹�¬¨ª8±.ÔI·�Òx²�Â¦Ë�²V³�ª%É�·9²5·%²VÂî·~´�ª8°.±�¬¨»
Á¾Â Éuª8­ðÂ¦Ë#²5³�ª�­¨½�Á¾¬®¢uÂ¦±�¬¿²�º Éu¬®±�²V°�¬¨×�½x²5¬®ÂA¢�ÔbB�>@Æ B5ôaD Qpo F � Ehqsr_t Ô#©6³�ª8°.ª0o É�ª9¢�Â9²Vª9±�²V³uª
É�¬¨±4²5·¦¢�»8ª%Â¦Ë0²5³�ª%´uµ ¬¨¢ ½�¢�¬¿²V±�Â¦Ë,²5³�ª$Éuª#uð·¦½�»9Â¦½�­¨ª8½�°.±�°�·AÉ�¬®½u±�Â¦Ë,²V³�ªÆ³�Â¦±�²Ó¸¦·¦­¨·9¹�ºÃÔ`¸¦¬¿Ç�ª8±�·
Ç ·¦­¨½�ª�ËsÂ¦°bT Â¦Ë äÃå � ìYQ äÃåæä �¦Ô`©6³�¬¨»d³ ¬¨±�»8Â¦¢u±�¬¨±4²Vª9¢5²�©6¬È²5³ · É�ª(uð·¦½�»9Â¦½�­¨ª8½�°.±Ó¯�°�Â¦Òu­®ªãè�T D
äÃå � §¦í.¥ ´u¬®¢�»9ªÀ²5³�ªÍÉ�¬¨±4²V°.¬®×u½x²V¬¨Â¦¢�ÂAË«­¨¬®¸¦³5²ï¬¨¢ ª9·¦°�­¿º Ú ²�º�¯�ª�¸¦·¦­¨·9¹�¬¨ª8±Å¬®± Ù ¢�ÂT©6¢v²5ÂÊËsÂ¦­¨­¨Âd© ·
É�ª(uð·¦½�»8ÂA½�­®ª9½�°�±�¯�°�Â¦Òu­®ª9Ôx²V³�ª#°�ª9±�½�­¿²IÂAËx²V³�ª`Òx²L»8Â¦¢�Òu°�Á¾±�²V³uª`°.ª8±�½u­È²5± Â¦Ë¦5dkÂA°�±4²5ª8° Ä ´�»d³�·T©6¬¨¢�± Ù ¬
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òNò ÆNÆ m�ó Â vOË Â ¶F· ô ò ëNvBìN·NÆ Ã ¶ Â óMvOËN· > ò óNÆ�¶FÆ
òNò ìN· m ò ·NvOÆMËNóNÆ ô=ìNvBì ò ëM· ë�¶uvOë ò > ò óNÆ Â ó
ò ÆM·Nó m ò ·NvOÆ�¶FÆNË ô=ÆN·NvÑ¶FËN·Mó ¶ Ã ìMv ò Æ > ò óNÆ Â Æ
ò Æ�¶F· m ò ·Nv ò Ë Â ë ô=ÆN·Nv Â ¶ ÃMÃ ¶ Ã ìMv ò Æ > ò óNÆ Â ë
ò Æ ÂNÂ m ò ·NvOË Â ¶FÆ ô=ÆN·NvBÆNÆ Â Æ ¶ ò ·MvOóNË > ò óNÆNó ò
ò ÆMóNó m ò ·NvOÆMË ò ì ô=óNÆNv Ã ò ó Ã ¶N¶FËMvOÆ Â > ò óNÆNóNË
ò Æ ÃNÂ m�ìMvOë Â ¶Fë ô=ÆN·NvBÆNìNóMÆ ì ò v Â · > ò óNÆNóNì
ò Æ ò Ã m òMò v Ã ¶FÆNË m ò óMvO· Â ¶FÆ óNv Â ó > ò óNÆ Ã ¶
ò Æ ò ë ô'¶FÆNvB·Në�¶uó ô ò Ã v òNò ëMË ò ¶uvOì Ã > ò óNÆ Ã ¶
ò ÆMËN· m òMò v ò óN·Nì ô=ÆN·NvBËNì�¶uì ¶ ò ËMvO· Ã > ò óNÆ ÃNÃ
ò ËM· Â m òMò v òMò ¶FÆ m Ã ÆMv ÃNÂ ¶FË ¶ Â vOóNó > ò óNÆ Ã ì
ò ËM·Nì m ò ¶FvOÆM· Ã ë ô Â óNv ÂNÃ ëMó ¶F·�¶uvO· ò > ò óNÆ ò Ã
ò Ë�¶Fì m òMò v ÃMÃ ë ò ô'¶FvÑ¶FóNËMË ËNÆMvOóNì > ò óNÆ ò Æ
ò ËMó�¶ ô Â ¶FvÑ¶FÆ ò Â ô=ÆN·NvBÆNëNìMë ò óMvOóNÆ > ò óNÆ ò Ë
ò Ë Ã ó m òMò v ÃMÂNÂNÂ m Â ÆMvOìNËMìNË óNëMv Ã · > ò óNÆNÆNó
ò Ë ÃNÃ m Â ìNvOË Ã òNò ô ò ËNvBëNó Ã · ¶N¶FëMv Â ó > ò óNÆNÆNó
ò Ë ò ì m òMò v ò ¶Fì�¶ ô ò ËNvBëN·NÆMË ¶ ò Â vOìNì > ò óNÆNÆ ò
ò ËMÆ ò ô Â v Â ìNìMì ô ò Ã vBë ò ÆMì ËN·MvOì ò > ò óNÆNÆNÆ
ò ËMËN· m òMò v ò óNÆNó ô ò ËNvBì Ã ·MÆ ¶ ò óMvõ¶Fì > ò óNÆNÆNë
ò ËMËNË ô Â ò vBÆ�¶N¶uÆ ô ò ËNvBì ò ë�¶ Ã óMvOÆNË > ò óNÆNÆNì
ò ËMë�¶ m òMò vOó�¶ ÃNÃ ô ò ËNvBëNÆNóMë ¶ ò Â vOËNì > ò óNÆNËN·
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv
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ò ËMì Â m òMò v Ã ¶FË�¶ ô ò ËNvBìN·Në�¶ ¶ ò Â vOìNì > ò óNÆNËNó
ò ëM·N· m òMò vOÆM·NË Â ô ò ÆNvB·NË�¶uË ¶ ò ·MvOËNË > ò óNÆNË ò
ò ëM·Në ô Ã ìNv Â ÆNì ò ô ò ËNvBì ò ËM· ¶N¶uvOËNó > ò óNÆNËNÆ
ò ë�¶Fó m òMò v òMò ëN· ô ÃNÃ v ò ì Ã ò ¶Fó ò v Â ¶ > ò óNÆNËNË
ò ë Â ó m òMò v Ã Æ ò ¶ ô=ÆN·NvBËN· òMò ¶ ò ÆMvOëNó > ò óNÆNëN·
ò ë ÃNÂ m òMò v Ã óNó ò ô=ÆN·NvBË ò ÆMì ¶ ò ÆMvOëNÆ > ò óNÆNëNó
ò ëMÆ Ã m ò ·NvO· ò ë Â m Ã ò v Ã ¶uËN· ÆNv Â Ë > ò óNÆNëNÆ
ò ëMÆ ò m ÃMÂ vOìMÆ Ã Æ mc¶FëMvõ¶F·MËNÆ óNóMv ò Æ > ò óNÆNëNÆ
ò ëMÆNÆ ô'¶FëNv Â ·Në�¶ ô=ÆN·NvBË Â ÆMË ò ËMv Ã · > ò óNÆNëNÆ
ò ëMË Â ô Â ò vÑ¶ ÃNÂ Æ ô=ÆN·NvBËNë�¶uó Ã ëMvõ¶N¶ > ò óNÆNëNË
ò ëMËNë m ò ìNvOìMë Ã Æ ô=ÆN·NvBÆNë Ã ò ¶FÆ Â vOìN· > ò óNÆNìNó
ò ëMìNë m ò ìNvOìMëNóNì m�óNóMvOÆNóMóNÆ ó ò v ò Ë > ò óNÆNìNë
ò ìM· Â m�ÆM·Nvõ¶ Â Ë ò ô'¶FëNvBËNë�¶uë ¶F·NÆMv ò ó > ò óNÆNìNì
ò ìM·Nì m ò ìNvOó Ã ëNó m Ã võ¶F·�¶N¶ Ë Ã v ò ë > ò óNËN· Â
ò ì�¶ ò m�ÆM·NvO·M·NìNì m Â ËMvO·NÆMì Ã ÃNÃ v Ã Ë > ò óNËN·Nó
ò ì�¶Fë m ò Ã v Ã Æ Â ì ô=ÆN·NvBÆNÆNìMì ¶ òNò v Ã ó > ò óNËN· Ã
Æ Â ë�¶ m ò ÆNvOë�¶ ò ¶ m�ó Ã v ò ¶ ò Ë óN·Mvõ¶F· > ò óNìNË Ã
Æ Â ëNó mc¶M¶FvOÆMëNÆNì ô'¶ Â v Ã ¶FËMì ó Â v ò Ã > ò óNìNË Ã
Æ Â ìNó ô=ËNvBóN·NìMË ô'¶FóNv ÃNÃ ë�¶ ëNv Â ì > ò óNìNËNË
ÆNó�¶Fó m�ÆM·NvO· ò Ã Ë m Ã ò vOìNëMëN· ¶FëMvOìNì > ò óNìNëNì
ÆNó�¶ Ã m Ã ËNvOóMì ÂNÂ ô=ÆN·NvBËN·N·MË ¶ Ã ò vOìNó > ò óNìNëNì
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv
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ÆNóMÆN· m ò ìNvOìMëNó�¶ mc¶ Ã vOì Â ó Â ÆN·MvOëNó > ò óNìNì ò
ÆNóMÆ Â ô=ìNvÑ¶Fó Ã · ô Â ò vBìN· Â ¶ ÂNÂ vOÆ Ã > ò óNìNì ò
ÆNóMÆNó ô Â ò vBÆNÆNËMë ô Ã ·NvB· Ã ¶u· ¶FìMv Ã · > ò óNìNì ò
ÆNóMËN· m ò ìNvOìMë òNò m Â ÆMvõ¶ ò Â ì Ã ò vOÆNË > ò óNìNìNË
ÆNóMËNó mc¶uËNv Â ¶ òNò ô=ëNvB·NëNë ò ó Ã võ¶FÆ > ò óNìNìNË
ÆNóMË Ã ô=óNëNvÑ¶ ò ÆMì ô ò ·NvBëNëNóMó ¶FËMvõ¶Fë > ò óNìNìNË
ÆNóMëNó m�ó Â vOëMë�¶FÆ ô ò óNv ò ·�¶ Ã ¶N¶FÆMvOÆ Â > ò Ã ·N·N·
ÆNóMì�¶ m�ÆM·NvO· ò ì Ã m ò Ã v ò Â ·Nó ËNv Ã ë > ò Ã ·N·Nó
Æ Ã ·N· m�ÆM·NvO· ÂNÂ ì m�óN·MvOìNë�¶Fó óNìMv Â ¶ > ò Ã ·N· ò
Æ Ã ·Nì m�ó Â vOËMëNÆ Ã ô=ÆN·NvBËNë Ã ó ¶ Â ÆMvOó Â > ò Ã ·N·NÆ
Æ Ã ¶ Â m ò ëNvOìM·NËN· m ÂNÃ võ¶FËMÆNì Ã ÆMvOëNì > ò Ã ·N·NË
Æ Ã ¶ Ã m Â ò vOìMó�¶FË ô ò Ã vBì�¶ ÃMÃ ¶F·NìMvõ¶ Ã > ò Ã ·N·NË
Æ Ã ¶Fë ô ò óNv Â ¶ Â ì ô=ÆN·NvBÆNìNëMì ¶F·Mvõ¶N¶ > ò Ã ·N·Në
Æ ÃMÂ ¶ m�ÆM·Nvõ¶ ÂNÂ Ë ô=ÆN·NvBÆNìN·MÆ ¶FÆNóMvõ¶F· > ò Ã ·N·Nì
Æ Ã óN· m�ÆM·Nvõ¶u· Ã ë ô=ÆN·NvBË�¶ ÂMÂ ¶FÆNóMvõ¶F· > ò Ã ·�¶N¶
Æ Ã ó ò ô=óNÆNvB·Në ò Ë ô ò Ã vBó ò Â · ÂNÃ vOÆNÆ > ò Ã ·�¶ Â
Æ ÃMÃ ¶ m�ÆM·Nvõ¶uóN·Nì ô=ÆNvBÆNóNÆ�¶ ìN·Mvõ¶ Ã > ò Ã ·�¶Fì
Æ ÃMÃNÃ ô Â ¶FvÑ¶Fó Ã Ë ô=ÆN·NvBÆNÆ�¶uó ò óMvOóNÆ > ò Ã ·�¶Fì
Æ Ã ò · m�ÆMvOËNóMëNì ô=ÆN·NvBËNë ò Ã ì�¶uvõ¶FÆ > ò Ã · Â ¶
Æ Ã Æ�¶ m�ÆM·Nvõ¶u·NËNË ô=ÆN·NvBË�¶ Ã Ë ¶FÆNóMvõ¶N¶ > ò Ã · Â ò
Æ Ã Ë Ã m�ÆM·NvO· ò Ã ì ô=ó�¶Fv Ã ¶ Â ì ¶ Â óMv Ã ë > ò Ã · Â ì
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv
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Æ Ã ËNÆ ô=óN·Nv ò ÆN· Â ô=ÆN·NvBÆ ò ËMó Ã ·MvOÆNó > ò Ã · Â ì
Æ Ã ë Ã m�ÆM·NvO·M· ò Ë ô=ÆN·NvBÆ òNò ë ¶FÆ Â vOëNì > ò Ã ·Nó�¶
Æ ò · Ã m ò ìNvOìMì ò ó ô=ÆN·NvBÆNÆNÆMì ¶FÆ Â vOëNì > ò Ã ·NóNÆ
Æ ò ¶Fó m�ÆM·NvO·Më�¶N¶ ô=ÆN·NvBËNó�¶u· ¶FÆNóMvõ¶F· > ò Ã ·NóNì
Æ ò ÂNÂ m�ÆM·NvO·M· Ã Ë m�ó�¶uvOëNÆM·NË óNËMvOìNì > ò Ã · Ã ¶
Æ ò ÂNÃ ô=ÆNvÑ¶F· Ã ì ô=ÆN·NvBË Ã ë ò ËNóMvOËNË > ò Ã · Ã ¶
Æ ò óNó m�ÆM·NvO·MìNË Â ô=óNìNvBÆN·NÆMË ¶Fó Ã vOÆN· > ò Ã · Ã ë
Æ ò ó Ã ô=óNëNvBÆNì ò Ë ô=ÆN·NvBËN· ò Â Â ìMvOË�¶ > ò Ã · Ã ë
Æ ò Ã ë m�ÆM·NvO· Â ì Â m ÂNÂ vO·N· ò Â ò ¶uvOóNó > ò Ã · ò ¶
Æ òMò Â m�ÆM·NvO· Ã ËNÆ ô=ÆN·NvBËNÆNì ò ¶FÆNóMvõ¶F· > ò Ã · ò Â
Æ òMò ì m�ÆM·NvO· ò ìNË ô'¶ Ã vB· ò ¶uì ¶F·N·MvO· ò > ò Ã · ò Ã
Æ ò Æ Ã m�ÆM·NvO·MìNìN· ô=óN·NvÑ¶FËNÆMì ¶ Â ¶uvOëNË > ò Ã · òNò
Æ ò Æ ò ô Â ëNvÑ¶FÆNì Ã ô=ÆN·NvBÆ ò ìMÆ Ã óMvOëNÆ > ò Ã · òNò
Æ ò ËNË m ò ìNvOìMì�¶Fó ô=ÆN·NvBÆNËNìM· ¶FÆ Â vOìN· > ò Ã · ò ë
Æ ò ë Ã m ÃMÂ vOëMóNóNË ô=ÆN·NvBËNëN·MË ¶FóNìMvOëNë > ò Ã ·NÆN·
ÆNÆM·N· m�ÆM·NvO·MìNËNË ô=ó Ã vBë Â ¶uì ¶ Â ëMvõ¶ Ã > ò Ã ·NÆNó
ÆNÆM·Nì ô=óNóNvÑ¶FëN·Mó ô=ÆN·NvBËNóN· Ã óNËMvõ¶Fì > ò Ã ·NÆ ò
ÆNì Â · m�ÆM·Nv ÂMÂNÃ Ë mc¶F·MvO·NìMìNË ÆNËMvOÆNË > ò Ã ó Ã Æ
ÆNì Â ¶ ô ÂNÃ vB· Ã ìM· ô ò Ã vBëNì�¶uÆ Ã ¶uvOÆ Ã > ò Ã ó Ã Æ
ÆNìMó Ã mc¶ Ã vOËM·NÆ�¶ ô òNò vBë�¶F·MË ì ò v Â · > ò Ã ó Ã ë
ÆNì Ã Ë ô=ó Â v ÂNÃ ëMË ô=óNëNvB·NëNË ò ËNvBëNë > ò Ã ó òNò
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv
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ÆNì ò ¶ m ò Â vOËM· Â ó m Â ·MvOÆNÆMÆN· Ã óMv Â ò > ò Ã ó ò Æ
ÆNì ò ë m�ÆM·NvO·MË Â ë ô=ÆN·NvBË Ã ò · ¶FÆNóMvõ¶F· > ò Ã ó ò ë
ÆNìMÆ�¶ m�óMìNv ò óNëNë m�ó Ã vOË Ã ëN· ÆNv Ã Ë > ò Ã ó ò ì
ÆNìMÆ Â m�ó Ã vOËMó Ã ò ô Â vBóNì Ã ò ò ·Mvõ¶ Â > ò Ã ó ò ì
ÆNìMÆNó ô'¶Fv ÃNÂ óM· ô Â ò v ò Â ËMó ó Â v ò Ã > ò Ã ó ò ì
ÆNìMë Â m Â ËNvOë ò ë Ã ô=ÆN·NvBËNË�¶uë ¶N¶FìMvOÆ ò > ò Ã óNÆ ò
ÆNìMë ò m�ÆM·NvO·MËN· Â m�ó ò vOóNÆMìNì óNóMvOó ò > ò Ã óNÆNÆ
ËN·M·Nó m Ã ÆNvOë ò ì�¶ m�ó Â vOìNóMË Â ¶FëMvOËNì > ò Ã óNËNó
ËN·M·NÆ m�ó Ã v Â ó òNò ô'¶Fv ò Ã ëMó Ã ëMvOó�¶ > ò Ã óNËNó
ËN·MóNó m Ã ëNv ò ·NË Â m�óN·Mv ÂNÃ óNó ÂNÃ vOÆNÆ > ò Ã óNë�¶
ËN·Mó Ã mc¶ ò v ò ¶ Ã ó ô=ÆN·NvBÆNì Â ò ¶F· Â vOëNë > ò Ã óNë�¶
ËN·MóNË m�ÆM·NvO·MÆNóNË mc¶N¶uvõ¶N¶u·Nó ÆNÆMvO·Nì > ò Ã óNë Â
ËN· Ã ó m ò óNv òMò óNË m�óNóMv Ã ìMóN· Â ËMvO·Në > ò Ã óNëNó
ËN· Ã Ë ô=ìNv Ã ·Nì Ã ô ÃNÃ vÑ¶ ÃNÃ ì Ã ÆMvOëNì > ò Ã óNë Ã
ËN· ò Ã m ò ÆNv Ã Æ ò ¶ ô=ÆN·NvBËNÆ�¶uó ¶ ò ëMv Â Æ > ò Ã óNëNÆ
ËN·MÆN· m ò ìNv ò ÂNÂ Ë ô=ÆN·NvBËN·N·M· ¶FÆ Â vOóN· > ò Ã óNëNë
ËN·MËNË ô'¶FëNvBì Â ó Ã ô=ÆN·NvBÆNìNË Â ò ÆMvOóNì > ò Ã óNì Â
ËN·MëN· m�ÆM·Nvõ¶ Â ¶Fì ô'¶ ò vB·NóNóMË ¶F·�¶uv Ã Æ > ò Ã óNìNó
ËN·Më�¶ ô'¶ ò v ò ËNó ò ô=ÆN·NvBËNì Â Ë Æ�¶uvO· ò > ò Ã óNìNó
ËN·Mì Â m�ÆM·NvO·MËNì Â m Â ëMvOì ÃMÂNÂ ÃNÂ vO·Nó > ò Ã óNìNÆ
ËN·Mì ò ô'¶F·Nv ò Ã óM· ô=ÆN·NvBÆNìNÆMó ÆNËMvOË�¶ > ò Ã óNìNÆ
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv
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Ë�¶u·NÆ m�ÆM·NvO·�¶FÆNÆ ô=ÆN·NvBËNì ò ¶ ¶FÆNóMvõ¶F· > ò ÃNÃ ·Nó
Ë�¶M¶N¶ m Â ·Nv ÂMÂ Æ Ã mc¶ Ã v Â óMë Ã ëNvB·Në > ò ÃNÃ · Ã
Ë�¶M¶ Â m ò v Â ìMìNÆ ô=ó Ã v ò Â ÆMÆ ò óMvOËNË > ò ÃNÃ · Ã
Ë�¶M¶FË mc¶uóNvO·MË�¶ ò ô=óNëNvBëNë Â ò ËN·Mvõ¶ Ã > ò ÃNÃ · ò
Ë�¶ Â ¶ m�ÆM·NvO· ò ¶F· ô=ÆN·NvBËNÆN· Â ¶FÆNóMvõ¶F· > ò ÃNÃ ·NÆ
Ë�¶uóN· m�ÆM·NvO· ò ËNË ô=ÆN·NvBË òNò · ¶FÆNóMvõ¶F· > ò ÃNÃ ·Nì
Ë�¶ Ã · m ò ìNv ò ÆN· Â ô'¶FëNv Â ë ò Ë ¶F· ò vO·Nì > ò ÃNÃ ¶ Â
Ë�¶ ÃNÂ ô'¶FëNv Ã Æ ò ë ô=ÆN·NvBÆNëNÆMì ò ËMvO·N· > ò ÃNÃ ¶ Â
Ë�¶ ò · m ò ìNv Ã ÆNìNì m�ó ò vOìNÆ Ã ó ó�¶uvOËNó > ò ÃNÃ ¶ ò
Ë�¶ òNò m ò ìNvOËMË Â ¶ ô=ÆN·NvBË Ã ó�¶ ¶FÆ Â vOËN· > ò ÃNÃ ¶FÆ
Ë�¶uÆNË m Â ìNvOóMóNó ò mc¶ Ã v ò ¶M¶Fó Â ·MvO·�¶ > ò ÃNÃNÂ ·
Ë�¶uËN· m ò ìNv Ã ò óN· ô=ÆN·NvBËNÆNËM· ¶FÆ Â vOóN· > ò ÃNÃNÂ ¶
Ë�¶uËNÆ m ò ìNv ò Ã ËNË m Â ò võ¶N¶ ò Â Ã ÆMv Ã ë > ò ÃNÃNÂ ó
Ë�¶uËNË m�ÆMv Ã ëM·Në ô=ÆN·NvBËNóNëMì ìN·MvOË ò > ò ÃNÃNÂ ó
Ë�¶uëNë m ò ìNv ÃMÂ · Ã m Â ·Mv Ã ì ò Ë ò Â v òNò > ò ÃNÃNÂ ò
Ë�¶uì ò m Ã ëNv ò Ã Ë Â ô Â ò vBëNÆNÆMì ¶F·N·Mv Ã Æ > ò ÃNÃ ó�¶
Ë�¶uìNì ô'¶ Â vBìNÆN·Më ô=ÆN·NvBË Â ¶uË Æ Ã v Ã ë > ò ÃNÃ ó Â
Ë Â · Â m�óMìNv ò ëNóNÆ ô=ÆN·NvBËNóNÆMó ¶Fó ò v Ã ó > ò ÃNÃ óNó
òNò ë Â m Ã ·NvOó ò ËNë ô ò ËNv Ã · ò Ã ¶Fó�¶uvOìNë < ò óNÆ ÂNÂ
òNò ìNË m ò ·NvOÆ�¶FËNë mc¶FëMv Ã ó�¶FÆ Ã óMv Ã ò < ò óNÆ Â ò
ò ÆM·NË m ò ·Nv ò ì�¶F· ô ò ìNvBëNìNÆMÆ ¶ Ã ìMvõ¶FÆ < ò óNÆ Â Ë
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv
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ò Æ�¶Fì m ò ·NvOÆMËNìNì ô=ÆN·NvBËN· ò Ë ¶ ò ·MvOóNË < ò óNÆNó Ã
ò Æ Â ë m ò ·NvOËM·�¶F· ô'¶FvBìNì ÃMÃ Ë�¶uvõ¶ Ã < ò óNÆNóNÆ
ò ÆMóNË m Â ·NvOË Â ·Nó ô=ÆN·NvBË Â óMÆ ¶F·NìMvOì ò < ò óNÆNóNë
ò Æ Ã Æ mc¶uóNvOë ò óNë ô=ÆN·NvBËN·Nó ò ¶F·N·MvOÆ ò < ò óNÆ Ã ·
ò ÆMÆNÆ ô Ã ¶Fv ÂNÃ ÆM· ô=ÆN·NvBËN·NìMÆ Â ÆMv Â ë < ò óNÆ Ã ó
ò ÆMË ò m òMò v ò ÂNÂ Æ m Ã ¶uvOË Ã ìNì ¶FëMv ò ì < ò óNÆ Ã ò
ò ÆMë�¶ ô Â ìNvBìNÆNËMÆ ô ò Â vBëNË ò ó óN·MvOìNó < ò óNÆ Ã Æ
ò ÆMìNë m òMò vOÆ Â óNÆ m�ìMvOë�¶ Ã ¶ Æ�¶uvOë Ã < ò óNÆ Ã ë
ò Ë�¶Fó m òMò v ò ó ò Ã ô Ã ¶Fv Ã Ë ÂMÂ ¶FóN·MvOìNÆ < ò óNÆ òNò
ò Ë Â ì m Ã ÆNvOì Ã ÆNË m Ã óMvO· ò Ã · ò v Â Æ < ò óNÆ ò Ë
ò ËMóN· ô=óNËNvÑ¶FìNëMë ô=ÆN·NvBËN· ò ¶ ó�¶uvOËNó < ò óNÆ ò Ë
ò ËMó Â ô Ã ËNvÑ¶F·NëMó ô=ÆN·NvBËNóNó ò ¶FëMvOóNì < ò óNÆ ò Ë
ò Ë Ã ò ô=óNóNvB·Në òMò ô òNò vB·NìNË Â Â ìMvOË Â < ò óNÆNÆNó
ò Ë ò Ã m òMò v ò ìNì�¶ ô=ó Ã vBóNËNóMË ¶ Â ¶uv Ã Æ < ò óNÆNÆ Ã
ò ËMÆN· ô Â ò vÑ¶Fó Ã ò ô òNò vBÆNë ÂMÃ Ã ¶uv ÂNÃ < ò óNÆNÆ ò
ò ËMÆNó m òMò v Ã ëNÆNË ô=óNvBì Ã óMË ëN·Mv Â ó < ò óNÆNÆNÆ
ò ËMË�¶ ô=óNóNvB·Nì�¶uë ô=ÆN·NvBËNì ÃMÂ óNËMv Ã · < ò óNÆNÆNë
ò ËMËNÆ m òMò v ò ·Nó�¶ ô ò ËNvBë ÂNÂ ë ¶ ò Â vOìNì < ò óNÆNÆNì
ò ËMë Â ô=ó Â vBÆ ò óMë ô=ÆN·NvBÆ ò ËMÆ óNËMvOë�¶ < ò óNÆNËN·
ò ËMëNÆ mc¶ Ã vOë�¶ ò · ô=ÆN·NvBÆ ò Â ¶ ¶F·�¶uvOëNë < ò óNÆNË�¶
ò ËMìNË m òMò v ò Ë ÂNÃ ô ò ëNvB· ò ¶uË ¶ ò óMvOóNì < ò óNÆNË Ã
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv



¶FËMÆ

7ÉJNz;pB:_í~vÑ¶¡÷ ö RNE�Uo@BEhkP:D?

Ê�k;E <nUoJNC}UHÊ�J ñ¯E;?�Ê�J <;l�k;JMC�:H£x:DLNCS:D:DQ <nUoCS@O� ¦4§+£

ò ëM·NË m Ã ËNvOÆMÆNË Â ô ò ËNvBëNì Ã Æ ¶ ÃNÂ v ò ¶ < ò óNÆNËNÆ
ò ë Â · m ÃMÃ v ò Ã ¶ Â ô ò ìNvBìNÆNó ò ¶ Ã ¶uvO·Në < ò óNÆNËNì
ò ëMóNÆ m òMò v Ã ë Ã ¶ ô=ÆN·NvBÆNìNË Â ¶ ò ÆMvOë Ã < ò óNÆNë�¶
ò ë Ã Ë ô Â ò vBË�¶N¶uÆ ô=ÆN·NvBË ÃNÃ Æ Ã ËMv Â ì < ò óNÆNë Ã
ò ë ò ó m ò ëNvOì Ã Ë�¶ mc¶FìMv Â Ë òNò ò óMv ò Æ < ò óNÆNë ò
ò ëMËN· m òMò v ò ËN·NÆ m�ÆMvõ¶FÆMó Â ÆNÆMvOËN· < ò óNÆNëNË
ò ëMË�¶ ô=ó�¶FvBóNì Â ó ô=ÆN·NvBËNó ò · óNìMvOÆ�¶ < ò óNÆNëNË
ò ëMë Â m�ÆM·Nvõ¶u· ò Ë ô=ÆN·NvBËN·NÆ Ã ¶FÆNóMvõ¶F· < ò óNÆNì Ã
ò ëMëNì ô ÃNÃ vB·N·NìMì ô=ÆN·NvBËNËNì Â ÂNÂ vOÆ Ã < ò óNÆNìNÆ
ò ëMì ò m�ÆM·Nvõ¶M¶ ò ¶ ô=ÆN·NvBËN·NÆ Ã ¶FÆNóMvõ¶N¶ < ò óNÆNìNË
ò ìM· ò m ò ìNvOìMëNëNó ô=ÆN·NvBÆNëNÆ Â ¶FÆ Â vOì�¶ < ò óNËN·N·
ò ì ÂNÃ m�ÆM·NvO·MÆ Ã ì ô=ÆN·NvBË ò ëMì ¶FÆNóMvõ¶N¶ < ò óNËN· ò
Æ Â ëNË m ò ëNvOËMËNì Ã ô=ÆN·NvBÆNìNÆ Â ¶FÆ�¶uv Â ì < ò óNìNË ò
ÆNóMóN· ô'¶FvÑ¶FËNó Â ô Â ËNvBë ÂNÂMÂ ó ò vOìNë < ò óNìNìN·
ÆNó Ã ë m�ó�¶Fvõ¶uì Ã ë ô Â vBìNóNì ò Ã ÆMvO·Në < ò óNìNìNó
ÆNó Ã ì ô Â ÆNvÑ¶F· ò ¶ ô=óNëNvBìNëN·MË ¶FËMvOóNë < ò óNìNìNó
ÆNó ò ó m ò ìNvOìMì Ã ì m Ã ëMvOËNÆMËNë ¶ ò võ¶FÆ < ò óNìNì Ã
ÆNó òNò m ò vOËNëM· Ã ô ò ìNvBËNì ò Â ëNëMv ò ó < ò óNìNì Ã
ÆNóMÆNË m Ã ËNvOë ÂNÂ ì ô=ÆN·NvBË�¶FË Â ¶ Ã ÆMv ò ó < ò óNìNìNÆ
ÆNóMËNË m�ÆM·NvO·M·N·Nì ô'¶ Ã vBë ò ¶uË ¶F·�¶uvO· ò < ò óNìNìNë
Æ Ã ·�¶ m ò ·NvOëMìNË Ã m Ã ¶uvOÆ�¶uÆN· ¶ Â v ò ó < ò Ã ·N· ò
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv



¶FËMË

7ÉJNz;pB:_í~vÑ¶¡÷ ö RNE�Uo@BEhkP:D?

Ê�k;E <nUoJNC}UHÊ�J ñ¯E;?�Ê�J <;l�k;JMC�:H£x:DLNCS:D:DQ <nUoCS@O� ¦4§+£

Æ Ã · Â m ÂMÃ vOì�¶Fë�¶ ô'¶N¶FvBË ò ìMì Ã ìMv ò Â < ò Ã ·N· ò
Æ Ã · Ã ô ÂNÃ vBìNÆNÆMì ô=ÆN·NvBË Ã ìMë Ã ëMvOó�¶ < ò Ã ·N· ò
Æ Ã ·Në m ò ìNvOìMì Â Ë m Ã ëMvOËNÆ òNò ¶ ò võ¶FÆ < ò Ã ·N·NÆ
Æ Ã ¶FË m�ÆM·Nvõ¶ Â ìNë ô=ÆN·NvBÆNë ÃMÂ ¶FÆNóMvõ¶F· < ò Ã ·N·Në
Æ ÃMÂNÂ ô=óNËNvB·NëNÆ Ã ô ò ÆNvÑ¶F·�¶uó Â ò vOÆNË < ò Ã ·N·Nì
Æ ÃMÂ ò m�ÆM·NvO· ÃNÃ ì ô=ÆN·NvBËNÆNë ò ¶FÆNóMvõ¶F· < ò Ã ·�¶F·
Æ Ã óNó m�ÆM·NvO·MëNóNì ô=ÆN·NvBË Â ëMì ¶FÆNóMvõ¶F· < ò Ã ·�¶ Â
Æ ÃMÃ Ë m�ÆM·NvO· Ã ìNì ô Ã ·NvÑ¶F·�¶ ò ¶Fó ò v Â · < ò Ã · Â ·
Æ ÃMÃ ë ô=óNìNvB·Në Ã ¶ ô=ÆN·NvBËNìNóMó Â ìMvOó�¶ < ò Ã · Â ·
Æ Ã ò ó m�ÆM·NvO·M·Në Â m Ã v Ã ÆMË Ã Ë Ã vOìNë < ò Ã · ÂNÂ
Æ Ã ò ë m�ÆMvOËNó ÃNÃ ô òNò vBë ò óM· ë Ã v Ã ì < ò Ã · ÂNÃ
Æ Ã Æ Ã m ò ìNvOìMì Â ó m Ã ò vO· ÂMÂ Æ Â ·Mv Â ¶ < ò Ã · Â Æ
Æ Ã ÆNë m�ÆM·NvO· ò ìN· ô Â vBìNÆ Ã ó ë ò vO·Në < ò Ã · Â ë
Æ Ã Ë�¶ ô=ìNv ò Â ëMÆ ô=ÆN·NvBËNóNÆMë ÆNìMvõ¶Fó < ò Ã · Â ë
Æ Ã ËNì m�ÆM·NvO·Mì�¶F· ô'¶ ò vBì ò Ë ò ¶F· Â vOÆNË < ò Ã ·NóN·
Æ Ã ëN· ô=óNóNvÑ¶FìN·Më ô ò ìNv ÂNÃNÂMÂ ó ò võ¶FË < ò Ã ·NóN·
Æ Ã ëNë m�ÆM·NvO·MÆ Â ó m Â ÆMvOë Â ì�¶ ÃNÃ vOëNÆ < ò Ã ·Nó Â
Æ Ã ì Ã m�Æ�¶Fv ò ¶ ÂNÃ m�ó�¶uv Â ÆMëNë Ã ·MvOëNó < ò Ã ·Nó Ã
Æ ò ·�¶ m�ó Â v ò Æ Ã ó ô=ÆN·NvBË ÂNÂ · ¶ Â ò vOì Ã < ò Ã ·Nó ò
Æ ò ·Në m�ÆM·Nv ò ÂNÃ Æ ô=ÆN·Nv ò ëNÆMó ¶FÆNóMv ò · < ò Ã ·NóNË
Æ ò ¶Fë m�ÆM·Nvõ¶ ÂNÃNÃ ô=ÆN·NvBÆNëNìM· ¶FÆNóMvõ¶F· < ò Ã · Ã ·
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv



¶FËMë

7ÉJNz;pB:_í~vÑ¶¡÷ ö RNE�Uo@BEhkP:D?

Ê�k;E <nUoJNC}UHÊ�J ñ¯E;?�Ê�J <;l�k;JMC�:H£x:DLNCS:D:DQ <nUoCS@O� ¦4§+£

Æ ò Â ò ô=óNìNvÑ¶N¶FÆM· ô=ÆN·NvBÆNËNËM· Â ìMvõ¶N¶ < ò Ã · Ã ¶
Æ ò Â ë m�ÆM·Nvõ¶u·NëN· m Â ò v ÂNÂ Ë ò Ã ËMvO·Nì < ò Ã · Ã Ë
Æ ò óN· m�ËMvOìNËMì�¶ ô=ÆN·NvBË ÃNÃ ì ì Â vOËNë < ò Ã · Ã Ë
Æ ò óNË mc¶uËNvOóMËNë Â ô=ÆN·NvBËNËNëM· ¶F· ò v ò ¶ < ò Ã · Ã ì
Æ ò ÃNÂ m ò ìNvOìMìN·N· m Ã v ò ìMì Ã Ë Ã vOËNë < ò Ã · ò ·
Æ ò Ã ò ô Ã ¶Fv Â ¶FìM· ô=ÆN·NvBÆNë Â · Â ÆMv Â ë < ò Ã · ò ·
Æ òMòNò m�ÆM·NvO· Â óNó ô=óN·NvBìNìNìM· ¶ ÂNÂ vOëNë < ò Ã · ò ó
Æ òMò Æ ô Â ëNvBóNË�¶u· ô=ÆN·NvBË�¶N¶uó Ã óMvOÆNÆ < ò Ã · ò ó
Æ ò ÆNë m�ÆM·NvO· Ã ìNó ô=ÆN·NvBËNËN· Ã ¶FÆNóMvõ¶N¶ < ò Ã · ò Æ
Æ ò Ë�¶ m ò óNvOË ò ËN· mc¶FìMvOó ÂMÃ Ë Ã ÆMv Ã ë < ò Ã · ò Ë
Æ ò ëN· m�ÆM·NvO· ò ìN· ô=ÆN·NvBËNÆ Â Ë ¶FÆNóMvõ¶N¶ < ò Ã · ò ì
Æ ò ìN· m�ÆM·NvO·Më Ã ë mc¶FóMv ò Â ¶Fë Æ Â vOëNÆ < ò Ã ·NÆ�¶
Æ ò ì Â ô'¶ Â vB·NË Â · ô=ÆN·NvBËNó ÃMÂ Æ ò vOÆNì < ò Ã ·NÆ�¶
Æ ò ìNÆ m�ÆM·NvO·MË Â · ô=ÆN·NvBË ò óMë ¶FÆNóMvõ¶N¶ < ò Ã ·NÆ Â
ÆNÆM· Ã ô Â ËNv ÂNÃ · ò ô=ÆN·NvBËNËNì Â Ã ò v Â ë < ò Ã ·NÆ Ã
ÆNÆ�¶ ò m�ÆM·NvO· Ã ÆNë mc¶FÆMvOËNËMÆNÆ ò ëMv Ã ¶ < ò Ã ·NÆNë
ÆNÆ�¶Fë mc¶uvOë�¶u·�¶ ô=ÆN·NvBËNËNóMë ë Ã v Ã ì < ò Ã ·NÆNë
ÆNìMóN· mc¶uóNvOË ÃNÂ ò ô=ÆN·Nv ò ¶FëMÆ ¶F·N·Mv Â ò < ò Ã ó Ã Ë
ÆNìMóNó m�ÆM·NvO· Ã óNó mc¶ Ã vO·NëMóNË Æ Â vO· ò < ò Ã ó Ã ë
ÆNì òNò m�ÆM·Nvõ¶M¶ Â ò ô=ÆN·NvBËN· ò ó ¶FÆNóMvõ¶F· < ò Ã ó ò Ë
ÆNìMÆ Ã ô'¶FÆNvBóNë�¶M¶ ô=óN·NvBìN·Nó Ã ¶FìMvOÆ�¶ < ò Ã ó ò ì
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv



¶FËMì

7ÉJNz;pB:_í~vÑ¶¡÷ ö RNE�Uo@BEhkP:D?

Ê�k;E <nUoJNC}UHÊ�J ñ¯E;?�Ê�J <;l�k;JMC�:H£x:DLNCS:D:DQ <nUoCS@O� ¦4§+£

ÆNìMËNÆ mc¶uìNvOË Â ó ò ô=ÆN·NvBÆNËNóMó ¶F·NëMv ò Ã < ò Ã óNÆ Â
ÆNìMë�¶ m�ÆM·NvO· ò óNó mc¶FìMvO·Nó ò ó òNò vOóNË < ò Ã óNÆ ò
ËN·�¶Fó m ÂMÂ v Ã ë Ã ¶ m�ëMv Â Æ�¶Fë ¶FìMv Â · < ò Ã óNËNÆ
ËN·�¶FÆ ô'¶ ò vÑ¶ ò ì�¶ ô=ÆN·NvBÆNËNó ò Æ�¶uv ÃNÃ < ò Ã óNËNÆ
ËN·�¶Fë m�ÆM·NvO· Ã · Â m ò ·Mv Ã ò ìNÆ ¶ Â vOìNó < ò Ã óNËNË
ËN· ÂNÃ m�ÆM·NvO· Â ëN· ô'¶ ò vBëNËNóM· ¶F· Â v Ã Ë < ò Ã óNËNì
ËN·MóNë mc¶uvOëNëMóN· ô=ÆN·NvBÆNìNë Ã ë Ã v Ã ë < ò Ã óNë Â
ËN· ò ¶ m�ÆM·NvO· ò ËN· ô=ÆN·NvBËNÆNó Â ¶FÆNóMvõ¶N¶ < ò Ã óNë ò
ËN· ò Ë m ò ìNv Ã ì�¶Fë ô=ÆN·NvBËNó�¶ ò ¶FÆ Â vOóN· < ò Ã óNëNË
ËN·MË�¶ ô'¶ Ã v Ã óN·M· ô=ÆN·NvBÆNì Ã ë Æ Â v Ã Æ < ò Ã óNìN·
ËN·MË Ã ô'¶ Ã vBë�¶F·MÆ ô=ÆN·NvBËNËNËMó Æ Â vO·NÆ < ò Ã óNì�¶
ËN·MËNÆ m�ÆM·Nvõ¶M¶FëNì ô'¶ Ã vBëNëNë Â ¶F·�¶uv Â Æ < ò Ã óNì Â
ËN·Më Ã m ò ìNvOìMëNËN· ô=ÆN·NvBÆNë Ã ó ¶FÆ Â vOì�¶ < ò Ã óNì Ã
ËN·MìNÆ ô'¶FëNv Ã ¶FÆM· ô=ÆN·NvBËNì�¶uì ò ËMv Â ¶ < ò Ã óNìNÆ
Ë�¶u·�¶ m òMò v òMò ó Ã ô=ÆN·NvBËNëNìMÆ ¶ ò ËMvO·NÆ < ò ÃNÃ · Â
Ë�¶M¶F· m�ÆM·Nvõ¶u· ÂNÂ m ÂNÂ vO·NËMëNË ò ¶uvOóNó < ò ÃNÃ · Ã
Ë�¶ ÂNÃ m ò ìNvO·MÆNìNË mc¶FËMvO·N·Mó ò ò ÆMvOËNì < ò ÃNÃ ·NË
Ë�¶ Â Ë m�ÆM·NvO· ò ËNÆ ô=ÆN·NvBË ò Ã Ë ¶FÆNóMvõ¶F· < ò ÃNÃ ·Në
Ë�¶uóNó m ò ËNvOëMìNë ò m ÂNÂ vOëNÆMëNó Ã ËMv Â ì < ò ÃNÃ ¶F·
Ë�¶uóNÆ m ÃMÃ v ò Â ó Ã ô=ÆN·NvBË�¶FË�¶ ¶ ÃNÂ vO·NË < ò ÃNÃ ¶N¶
Ë�¶ Ã ò m ò ìNvOË Â ò ó ô=ÆN·NvBËNëNëMË ¶FÆ Â vOÆNì < ò ÃNÃ ¶Fó
ö RNE�U�@OE�k;:F?4RNE[>Y:^¢hU_®%JNLN:DvFvDv



¶FëM·

7ÉJNz;pB:_í~vÑ¶¡÷ ö RNE�Uo@BEhkP:D?

Ê�k;E <nUoJNC}UHÊ�J ñ¯E;?�Ê�J <;l�k;JMC�:H£x:DLNCS:D:DQ <nUoCS@O� ¦4§+£

Ë�¶ ò ¶ mc¶ Ã v ò Ã ò ì m�ëMv òNò ËNë ëNvB·Në < ò ÃNÃ ¶ ò
Ë�¶ ò Â m�ÆMv Ã ìMìNË ô ò ìNvBë Â óMÆ ëNìMv ò Ã < ò ÃNÃ ¶ ò
Ë�¶ ò ë m�·MvOÆNóMÆ Â ô=ÆN·NvBË Ã Æ Ã ë Â vOëNË < ò ÃNÃ ¶FË
Ë�¶uÆ�¶ m ò ìNv ò ËNË Ã ô=ÆN·NvBËNëNìM· ¶FÆ Â v Ã ì < ò ÃNÃ ¶Fë
Ë�¶uËNó m ò ìNv Ã ËNÆNó ô=ÆN·NvBË ÃNÃMÂ ¶FÆ Â vOóN· < ò ÃNÃNÂNÂ
Ë�¶uë Â m ò ìNv Ã ë ÂNÃ mc¶ Ã võ¶ Â ¶F· Æ�¶uv ÂNÃ < ò ÃNÃNÂNÃ
Ë�¶uëNó ô'¶F·Nv ÃNÂ ÆMÆ ô=ÆN·NvBË Â Ë Ã ÆNËMvOì�¶ < ò ÃNÃNÂNÃ



¶Fë�¶

7ÉJNz;pB:=í~v Â � <;>Y:HðXJ�w�C�RNIø<;£x<;<nm�ð�ð

<P£x<;<j<P>ÓðX£ Ê�J £x:DG ð ² ³ù>�JNI�: Ê�:D?;QS8;@OTVU

Ë ÂNÂ ·NvOËM· ò ÆNËN· ·NvBË ò ¶uó Â ó Â ·N· ò :F? ·NvB·NëNÆ ò ë
ËMóNì ¶ Ã v ò ì ò Â ìMó ·NvBÆNËNìM· ò Ë Â ·N· ò :FT ·NvÑ¶F·NËNÆMë
Ë ÃNÃ m�óN·NvBëN·�¶ Ã ËNË ·NvBó�¶FË Ã ìN· Â ·N· ò :F@ ·NvÑ¶ Â ËNëM·
ËMÆ Â ¶ ò v ò ó ò óNÆMË m�·NvBëNËNìN· Â · Â ·N· ò :FL ·NvÑ¶Fì�¶ ò Â
ËMË Ã Â ò v Ã ÆNó ò ·MË m�·NvBëNËNÆNóMìNË Â ·N· ò :^¢ ·NvB·NìNó ò ·
¶u·Nó Â Ã ÆNvBËNì ò ËN·M· ¶FvÑ¶N¶Fì ò Ã ò Â ·N· ò :FZ ·NvÑ¶ Â ìNË ò
¶M¶N¶ Â m Â ·NvBìNë Â ò ¶F· m�·NvBóNË ò Â óN· Â ·N· ò TyL ·Nv Â ò ËNËMó
¶M¶N¶Fì m�óNìNv ò ëNÆ Ã ò Â ·NvBëNì Ã Æ ò · Â ·N· ò TyG ·Nv Â ìNË Ã ·
¶M¶FÆNÆ ìNvOó òNò Æ�¶F· ·NvBìNËNó Â Ë ò úoúoú ·NvBóNë ÂNÃ ·
¶ ÂNÃ ¶ m ÂNÂ vBó Â Ë ÃNÃNÂ m�·NvBËNËNÆ ò ìNË Â ·N· ò A ·NvB·NëNËN·M·
¶ Â ò ó m�óNÆNv Â ·�¶u·�¶ ò ·NvÑ¶FÆNó�¶ Ã · Â ·N· ò Ty? ·Nv Â Æ Â ·M·
¶uó�¶FÆ m Â ò vÑ¶FóNÆ�¶FÆNë ·Nv Ã ì ÃMÃNÂ ó Â ·N· ò Ty: ·Nv Â ¶FÆNÆM·
¶uóNË�¶ mc¶F·NvBÆ Â Æ�¶FìNó ·Nv ÃNÂ ìMóNëNË Â ·N· ò Ty8 ·NvÑ¶N¶Fì�¶ ò
¶ ò ëN· Ã ò vBó Â óN·NËMë m�·NvBÆ ÃNÃ · ò Ë Â ·N· ò Tyz ·NvÑ¶FëNóN·M·
¶uÆNëNÆ Â v ÂMÃ ëNó Ã ò m�·Nv Â ¶F· Ã ¶F· úoúoú ·NvÑ¶FóNÆ Ã ·
¶uÆNëNë m�óNëNvBÆ ÃNÂMÂ ë�¶ ·NvBó ÂNÃ ò Ã · úoúoú ·NvBó ò ëNËM·
¶uËNì Ã m ÃNÂ vÑ¶FÆNó�¶Fó Â m�·Nv ÃNÃ ò óMÆNó Â ·N· ò TVû ·NvÑ¶ ÃNÂ ÆM·
Â ·�¶FË m�ó�¶FvB· ò ÆMÆNÆ Ã ·Nv ò ìNó ò óN· Â ·N· ò TyR ·Nv Â Æ�¶FÆM·
Â ·NóN· m Ã ëNvÑ¶ ò ëMóNì Ã mc¶Fv Â ò óNóM·Nó Â ·N· ò µ ·Nv Â óNóNÆM·
Â ·Nó�¶ m Ã ËNvBì ò ÆMËNËNì mc¶FvÑ¶FË�¶ ÃMÂ ó Â ·N· ò TyI ·NvÑ¶ ò óN·M·
Â ¶F· Â m Ã ËNvBËNËNëMìNËNÆ ·NvÑ¶Fì�¶M¶N¶FË Â ·N· ò TyE ·NvB·Nì ò ¶u·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv



¶Fë Â

7%JNzPpO:=í~v Â ÷ ö RNE�U�@OE�k;:F?

<P£x<;<j<P>ÓðX£ Ê�J £x:DG ð ² ³ù>�JNI�: Ê�:D?;QS8;@OTVU

Â ¶FÆ ò ¶FËNvB·Nì�¶FË Ã ó m�·NvB·NìNÆNó�¶FË Â ·N· ò TyC ·Nv Â ëNëN·M·
ÂMÂNÃ Æ ò ·NvB·NìN· ÃNÂ Ë m�·NvBëNë òNò ëN· Â ·N· ò TVq ·NvÑ¶Fì ò Â ·
Â óN·Në ó Ã v Â Ë Â ì�¶ ò ·Nv Â ëN· Â ÆNó Â ·N· ò :^q ·NvÑ¶ Ã ëN·M·
Â óNóN· ÆNvOëM·NËN· Ã · ¶FvÑ¶ Â ·MÆ�¶FË Â ·N· ò Ty� ·Nv Â ¶Fó Â ·
Â óNË Â Ã ·Nv ò Â ·NËNóMË m�·Nv ò Ã ·Në Â ó Â ·N· ò TVU ·NvÑ¶Fë�¶ Â ·
ÂMÃNÂNÂ ¶FvOìMì Ã ò Ã ò ·NvBÆNóNë�¶FëN· Â ·N· ò � ·Nv Â Æ ò ·M·
ÂMÃNÃ · ÃNÂ vBÆNóNóNÆNìMë ·NvBëN·NËMë�¶ ò Â ·N· ò Tyk ·NvÑ¶FìNóN·M·
Â ò óNó ó�¶Fv ÂNÂ ·NËNóM· m�·NvBó Â Æ Ã ò · Â ·N· ò TyQ ·NvBó Ã ·N·M·
Â ò Æ�¶ Ã ÆNvBó Ã ó Ã óM· ·NvBë ò ëMóNËNó Â ·N· ò TV� ·NvÑ¶N¶Fë�¶uì
Â ÆNó ò ò Â vBËN· Ã óNó Ã mc¶Fv Â óNë�¶u·NË Â ·N· ò TVW ·NvÑ¶ Ã óNóM·
Â ÆNëNì ÂNÃ vBìN·N·Nó ò Æ m�·NvBË ò ëNË Ã · Â ·N· ò TyJ ·NvÑ¶FÆ�¶ ò ó
Â ËNëNì mc¶ ò vBËNìNë ò ËNó ·Nv Ã ·�¶u·NëNË Â ·N· ò TV¢ ·Nv Â ìN·NóM·
Â ì�¶FÆ m ÃNÃ vB·NËNë Â ò ¶ ·Nv ò ÆNì ò Â ò Â ·N· ò TyZ ·NvÑ¶ ÂNÃNÂ ·
Â ì Ã ó ¶FËNvBËN· Ã ì�¶ Â ¶FvB·N·NËMìN·N· Â ·N· ò LMR ·Nv Â Æ ò Ã ·
Â ìNì Â òNò v Ã ìNËN· òMò m�·NvBËNë Â ÆMÆNË Â ·N· ò LM� ·NvÑ¶ Â Æ ò Æ
óM·NëN· ¶FÆNvBìNó Â ó Ã Æ mc¶FvB·NóNì ò ·NË Â ·N· ò LMJ ·NvÑ¶FË ÃNÂ ·
óM·NëNË Â ·Nv Ã ·NÆNËNóMó m�·NvBìNËNË Â ¶FË Â ·N· ò LMG ·NvÑ¶FÆ Ã ÆM·
ó�¶FìNì m Â ÆNvBËN·NË Â ËNó ¶FvB· ò · ò ë ò Â ·N· ò LMQ ·Nv Â ò ¶N¶u·
ó ÂNÃ ¶ m Ã ËNvBó Ã ë ò Ã ò m�·NvBó ò Ã ¶u·N· Â ·N· ò LM8 ·Nv Â ò ëNëMë
ó Â ò Æ m�óN·NvBËNó Â óNÆ�¶ m�·Nv ÂNÂ ó Ã ó ò Â ·N· ò 8PE ·NvÑ¶F·NËNÆM·
óMó�¶FË Â ÆNvBìNÆ Â Æ�¶ Ã ·NvBÆ Ã ·MÆ�¶Fó Â ·N· ò LM? ·NvÑ¶FÆN·NËM·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv



¶FëMó

7%JNzPpO:=í~v Â ÷ ö RNE�U�@OE�k;:F?

<P£x<;<j<P>ÓðX£ Ê�J £x:DG ð ² ³ù>�JNI�: Ê�:D?;QS8;@OTVU

óMóNó�¶ ó Ã v ò Æ�¶FóNË�¶ ·NvBËNìNÆ òNò · Â ·N· ò LM: ·Nv Â ·NÆN·M·
óMóNËNË ò Ã vÑ¶ ò Æ Â · Ã ¶FvB·NËNì�¶FËN· Â ·N· ò LMC ·Nv ÂNÃ ò ¶u·
ó Ã ò ¶ m Â ò vBìNóN·MËNË�¶ ·NvBËN·Në�¶FìNó Â ·N· ò LMT ·Nv Â ò ·N·M·
ó Ã ò Â m Â ò vBó Â ë ò ·�¶ ·NvBÆNóNì Â ·NË Â ·N· ò LML ·Nv Â óN· Ã ·
ó ò ì Â ¶FìNvB· ò ÂNÃNÂ · ·NvBËNì�¶uì Ã Ë Â ·N· ò LMz ·NvB·NëNÆ ò Æ
óMìN·�¶ ¶ Ã vBë ò · ÃNÂ · ·NvB·N· Â ò ìNË Â ·N· ò 8PR ·NvB·NÆ Â ëMó
Ã ·N·N· ó�¶FvB·�¶FÆN·N·MÆ m�·NvBóNÆ ò ë�¶FË Â ·N· ò LuU ·Nv Â ËNëNÆM·
Ã · Ã Æ m ò v ò ·�¶FÆ ò · ·NvBÆ ÃNÂ ¶FóNË Â ·N· ò LuW ·Nv Â ËNËN·M·
Ã ·NÆ Ã Ã ÆNvÑ¶F·NìNÆNë Ã ¶FvB· Ã Æ Ã ¶Fó úoúoú ·NvÑ¶ ò Æ Ã ë
ÃMÂNÃ ¶ ¶ Â v Â óNËNË Â · m�·NvBìN· ò ËMìN· Â ·N· ò LMk ·NvBóNó Â ·M·
Ã ò ÂNÃ Ã ò v Â ìNìNë ÂMÃ m�·Nv òNò óNëMÆN· Â ·N· ò Loû ·NvB·NÆ�¶FÆM·
Ã ò ËNË óNëNv Ã Ë òNò ÃMÃ ·Nv Â ëN·MË�¶Fó Â ·N· ò Lu� ·NvBóNÆNóN·M·
Ã ÆNËNì Â ¶Fv ò Â ë Â ìMì ·NvBÆNËNÆMëNëNË Â ·N· ò Luq ·NvBóNó ÂNÃ ·
ò ¶F·Nó m�·NvÑ¶N¶ òNòMò Ë ·NvBËNóNË�¶ Ã ó Â ·N· ò Lu¢ ·NvÑ¶ Ã ÆN·M·
ò ¶FëNó ò óNv Ã ò Ã · Â ò ·NvBËN·NìMóNÆN· Â ·N· ò LMl ·NvBóNëNìNëM·
ò ó ò · m ò Â vBËNëN·MëNóN· m�·NvBËNËNì Â Æ ò Â ·N· ò 8P� ·NvÑ¶FË ò Ã ·
ò óNì�¶ ò Â vBó Ã ¶FìNóM· mc¶FvB·Nì Ã Ë Â · Â ·N· ò 8PQ ·NvBóN·N·NìM·
ò óNì ò Ã ìNvBÆ Ã ·NëNËMË ·NvÑ¶ Â ó Ã · ò Â ·N· ò 8PC ·NvÑ¶N¶FËN·M·
òMò óNó m�ó�¶FvBóNóN·M·N·Nì ·Nv Ã ¶Fó Â ËN· Â ·N· ò 8�k ·Nv Â ¶FìNËM·
òMò Ã ì óNv Â ò · ò óNó ·Nv ÂNÃ ë ÂNÃ Ë Â ·N· ò 8c¢ ·NvÑ¶ Â ¶F·M·
òMòNò · óNv ò ìNë Â ËNË ·NvBóNóNóM·NëNË Â ·N· ò 8�q ·NvÑ¶ ò Æ Â ·
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òMò ëNë Â vOóMÆNëNÆNóN· ¶FvÑ¶ ò Ã ëNì ò Â ·N· ò 8�W ·Nv Ã ¶F· Â ·
ò ÆNó ò m Â ÆNvBë�¶FË ÂNÃ ì m�·NvB·Nó Ã ëMëNó Â ·N· ò 8�� ·NvÑ¶FËNì ò ·
ò Ë�¶FË ¶FËNvBëNì ò ìNó�¶ m�·NvB·N· ò ë Ã · Â ·N· ò @BJ ·Nv Â ò ¶FËM·
ò ËNóNÆ ÂNÂ vBëNÆ Â ËNË Ã m�·NvBÆNó�¶FÆMËN· Â ·N· ò û�Z ·Nv Â ò óN·M·
ò ËNóNË ÂNÂ vBë ò ËN·NË�¶ m�·NvBÆN·Nó ÃMÂ · Â ·N· ò @Bz ·NvBóNìNóN·M·
ò Ë ò ¶ ¶N¶FvBÆNó Ã ·NìM· ·NvBëNóNëMó ò · Â ·N· ò 8PZ ·NvÑ¶FóN·N·M·
ò ë Â ¶ m Ã ËNv Ã ¶FË ò ëNó m�·NvBë Â ò Â ìN· Â ·N· ò 8Pl ·Nv Ã ·N·NëM·
ò ë ÃNÃ m�ó Â v Â ¶FóMëN·NÆ m�·NvBë ÃNÂ ì Ã · Â ·N· ò @BG ·NvBó�¶F·NëM·
ò ì�¶FÆ ò v Ã óNËNóNÆNË m�·NvBó Â ò ·�¶Fó Â ·N· ò @BQ ·NvÑ¶FË ÂNÃ ·
ò ì ÃNÃ Â ìNvÑ¶FìNìNËNËM· m�·Nv Â ¶FóNÆMóN· Â ·N· ò 8PG ·NvB· Ã ò ì Ã
ò ì ò Ë ó Ã vBËNÆN· òNòMò m�·Nv Â Ë Â ËMëNó Â ·N· ò @B: ·Nv Â ËNìNÆM·
ò ìNÆNÆ ¶FÆNvÑ¶FìN·NóNË Â ·Nv ò ¶FóMìNóN· Â ·N· ò @�U ·NvBóN·Nì òMò
ò ìNì Ã m Ã ËNvBóNìNË Ã ëN· m�·NvÑ¶FÆNËNëMËNË Â ·N· ò 8�U ·NvÑ¶FëNËN·M·
ÆM· ò Ë ò Â v òNò óNÆ�¶uì m�·NvBìNË Ã ò ëNË Â ·N· ò @BT ·NvB·NÆNËN·Mì
Æ�¶F·N· m Â ÆNv ò ¶FÆMë Â ¶ ¶FvB·NëNÆ ò · ò Â ·N· ò �üJ ·NvBó�¶FËNËM·
Æ�¶F·Në ¶FvOëM·NÆ ò ìNó ·NvBó Ã ëMìNËNó Â ·N· ò @B8 ·Nv Â ò ì ò ·
Æ�¶ Â Ë m ÂNÂ vBÆNËNÆM· Â Ë m�·NvB·Nì Â óMóNË Â ·N· ò @�W ·Nv Â ëN·N·M·
Æ�¶FóNË m ò Â vB·NÆNóMë ò · ·Nv ÂNÃNÃ ËNÆN· Â ·N· ò @�� ·NvBóN·N·�¶u·
Æ�¶Fì Â mc¶N¶Fv ò ó ò ·�¶F· ¶Fv Â ò ËM·N·N· Â ·N· ò ûyq ·Nv Â Ë Â ·M·
Æ�¶FìNÆ m ÂNÂ vBóNÆNëMëNËNÆ m�·Nv ò · Â Æ Ã Ë Â ·N· ò @BL ·Nv Â ëN·NËM·
Æ ÂNÃ ì óNv Â Æ òNò Â Ë m�·NvBÆ Â ·�¶M¶F· Â ·N· ò @B@ ·Nv Â ì ÃNÃ ·
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Æ Â ì ò Â óNvBÆNË Â ìNË Ã m�·NvBÆN· ò óMËNË Â ·N· ò û�Q ·NvB·NËNìNÆ Â
ÆMóN· Ã Â ÆNv Ã ìNËNÆ Â Ë ¶FvÑ¶Fì ò ì ò · Â ·N· ò û�� ·NvÑ¶FìN·N·M·
ÆMó�¶ ò m Ã ìNv ò ¶FË�¶FËN· ¶FvB·Nì Â · Â · Â ·N· ò @�¢ ·Nv Â ÆNËN·M·
Æ Ã ·NÆ Ã ÆNvB·NëNë ò ËMó mc¶FvB·NÆ Â ì Ã Ë Â ·N· ò @�û ·NvÑ¶ ÂNÃ Æ Â
Æ ÃNÂNÂ mc¶F·NvBëNÆ�¶M¶FËNË m�·NvBÆNÆNó Â ¶F· Â ·N· ò @B? ·NvÑ¶Fë Ã ·M·
ÆMÆ Ã ì ó Ã v Â Ë ò ëNìM· ·Nv ò ó Ã ë�¶F· Â ·N· ò û�? ·NvBó�¶ Ã ·M·
ÆMÆNìNÆ m Â ·NvBì Â ·MÆNÆN· ·Nv Ã ËNì Â ÆNó úoúoú ·Nv Â óNËNìM·
ÆMÆNìNì m�óNËNvÑ¶Fë ò ·N· ò mc¶FvB· ò ÆNìMìN· Â ·N· ò @B� ·NvBó�¶F·NÆM·
ÆMËNËNó m ò Ã vBìNó ò ·�¶FË ·Nv Â ¶FËMóNì ò Â ·N· ò @Bk ·NvB·NìN·NóM·
ÆMËNËNË m�óNëNvBËNëNó ò ÆNì ·NvBóNë ò Æ Â ò Â ·N· ò @�q ·Nv Ã · Ã óM·
ÆMËNëN· m�ó�¶FvBìNó�¶uóNì�¶ ·Nv Â ÆNËM·NìNË Â ·N· ò @BZ ·Nv Â · Â ·M·
ÆMë ò Â ò óNv Ã ¶FìNë ÃMÂ m�·NvÑ¶N¶ Â ¶ Â · Â ·N· ò û�T ·NvBóN·N·NÆM·
ÆMì ÂNÃ mc¶FvB·NóN·NÆMÆNË ·NvBëNËNÆMìNÆNË Â ·N· ò û�J ·NvBó Â ëN·M·
ÆMìNóNó ¶N¶FvBó ò ¶FË�¶u· ¶FvB·NË òMò ËN· Â ·N· ò û�G ·Nv Â ¶FóN·M·
ÆMìNóNÆ m�óNÆNvBËNÆNÆ�¶FËNë m�·NvBÆNìNìNËMËNË Â ·N· ò û�p ·NvÑ¶Fë�¶F·M·
ÆMìNÆ Â óNëNvBëNÆN·NëNÆMË ¶FvB·NË Ã ëNëNË Â ·N· ò û�: ·NvB·NìNóNëMì
ÆMìNÆNë ¶FìNv òNòNò Ë ò ì m�·NvBìN·NÆ ò ÆNó úoúoú ·NvB·NìNëNóM·
ËM·�¶FË ó�¶FvBóNÆ ò ó ò ¶ m�·Nv Ã ìNËNìM·NË úoúoú ·Nv Â ÆNë Ã ·
Ë�¶ Ã ó mc¶ Ã vBËNóNËMÆNóN· m�·Nv Â ·NË Ã ¶F· Â ·N· ò û�L ·NvBóN· Ã ·M·
Ë�¶ Ã Ë m�ìNvBìNë�¶ ò ìNó m�·NvB· òNò Ã ëNË Â ·N· ò û�8 ·NvÑ¶F·NìNìM·
Ë ÂNÃ ó m�ó�¶FvBì Â ·Mì ò Æ ·Nv Ã Ë�¶uìNËN· Â ·N· ò û�I ·Nv Â ·NóNËM·
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ËMóNó ò m Ã ¶FvÑ¶N¶ Ã ËNì Â m�·NvBó òNò ó Ã · Â ·N· ò ��E ·NvÑ¶FìNË Ã Ë
Ë ÃNÂ Æ m Â ·NvBìNëNÆMÆ�¶F· m�·NvBóNÆNËNì Â Ë Â ·N· ò û�z ·NvBóNë Ã ·M·
Ë Ã ÆN· m�óNÆNv Ã ¶ ò ìNó Â m�·NvBÆNë�¶FÆMË ò Â ·N· ò ûy¢ ·Nv Â ¶F·NóM·
Ë Ã ËNó Ã vOó Â Æ Ã ¶Fó m�·Nv Â ò Ë Â ò Ë Â ·N· ò û�@ ·Nv Â ¶FÆN·M·
Ë Ã Ë ò Ã vOË ò ó Ã ìN· m�·Nv Â ë�¶ Ã ëN· Â ·N· ò û�E ·NvBó ÂNÂ ·M·
Ë ò ¶ Â ò Â vB·NìN·Nó Â ¶ m�·NvBó Â Æ�¶ Ã ò Â ·N· ò û�R ·Nv Â ¶FìN·M·
ËMËNËNì m Ã ìNvBì�¶FìMËNìNÆ m�·NvB·N·NË�¶uë ò Â ·N· ò ûyW ·NvBóNë�¶ Â ·
ËMë Ã Ë ó Â v Ã ò ìNì�¶uì m�·NvB·NÆ�¶FËMóNó Â ·N· ò û�� ·Nv Â ¶ ÂNÃ ·
ËMëNËNÆ ¶FìNvÑ¶Fë Â ò ·Mó ·NvBËNì Ã Æ Ã ó Â ·N· ò @BC ·NvB·NËNÆNóMÆ
ËMì Ã Ë m Ã ò vBë�¶FóMìNó Ã ·Nv Ã ·NëMó Ã · Â ·N· ò ûyû ·NvBóNÆNëN·M·
ëM·NóN· Ã ·Nv Â ·NëNë ò ¶ ·NvBìNìNó�¶ Â · Â ·N· ò ûy� ·Nv ÃNÂNÂ ·M·
ëM· Ã Æ óNìNvÑ¶N¶FÆNë Ã · ·Nv ò ¶N¶ Â ëNË Â ·N· ò û�k ·Nv Â ò ìNóM·
ë�¶ ò ¶ ÆNvOìMÆ Â ·NóNó mc¶FvÑ¶FìNë�¶ ò · Â ·N· ò 8P� ·NvB·�¶FóN·MÆ
ë Â ¶Fó m Â v Ã ËNìN· Ã Ë m�·NvBì Â ¶ Ã ·NË Â ·N· ò �nR ·NvÑ¶Fë Ã ËM·
ë Ã ì ò m ÂNÃ vBËNóNëMìNÆ Ã m�·NvBË Ã ë�¶uËN· Â ·N· ò I�@ ·Nv Â ¶ ÃNÃ ·
ë ò ìNë ÃNÂ vBÆNÆNËNóNËM· m�·NvB·NÆ ò ìMËNË Â ·N· ò ûyU ·NvBóNÆN·NÆM·
ëMËN·NË Ã ¶Fv Â óNÆ�¶FóMË ·Nv Â ·NóMÆNÆN· Â ·N· ò I�8 ·NvBóNì ò ¶u·
ëMË�¶Fì ËNvOË Â ¶ Ã ËNË m�·NvBË�¶FëNëMÆN· Â ·N· ò ��� ·NvÑ¶N¶FÆNóM·
ëMì Â ¶ m�ó Ã vBìNìNëM·Nó ò m�·NvB·N·NËNìM· ò Â ·N· ò pB? ·NvÑ¶ Ã ò óM·
ìM·Nó Â m ÂNÂ vÑ¶N¶ ò Ã ÆNó m�·Nv Ã ìNó òMò · Â ·N· ò pB: ·Nv Â ò Ã ·M·
ìM· Ã ò mc¶ Â vÑ¶FÆ Â ëNËN· m�·NvBÆN·NëNÆ�¶F· Â ·N· ò ��l ·NvBóNëNì ò ·
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ì Â ·NË ¶FìNvB·NëNóNÆNóMì m�·NvBëN·NËNëM·Nó Â ·N· ò pBL ·NvBó ò ·N·M·
ì Ã ò Ë m ÂNÃ vÑ¶Fë ò Æ Â ó ·Nv Â ò óM· ò · Â ·N· ò pB@ ·Nv Â ò ÆNìM·
ì Ã ÆNË m�ó�¶FvB· Ã ëMÆ�¶N¶ ¶FvÑ¶FëN·Më Â ò Â ·N· ò pB8 ·Nv Â ¶Fë Ã ·
¶u·N· Â ë ¶FËNvBË Ã ¶Fë ÃMÃ ·Nv Â ËNÆ�¶FÆN· Â ·N· ò ��U ·NvB·NÆ ò óMó
¶u·N·NìNÆ Â ìNv ÃNÂ ìNó�¶uì m�·NvÑ¶FËNì ÃMÃ Ë Â ·N· ò p�û ·NvB·NËNËNË ò
¶u·�¶F·NÆ Ã ËNvBÆNìNó Â Ë Â m�·Nv Â · Ã ìM·N· úoúoú ·NvÑ¶ Ã Ë Â ·
¶u· Ã ó Ã m�óN·NvB· ÃNÃ ·NÆNË mc¶FvÑ¶FìNóNË�¶F· Â ·N· ò pB� ·NvÑ¶F· Ã óM·
¶u· ÃNÃ ì m ÂNÂ vBìNË�¶uó Ã · mc¶FvÑ¶ Â ë ÂMÂ · Â ·N· ò pBp ·Nv ÂNÃNÃ ·M·
¶u· òNò · mc¶F·NvBó ÂNÃ Æ Â · mc¶Fv Â · Ã ëMëN· Â ·N· ò pBT ·NvBóN·N·�¶u·
¶u·NëN· ò mc¶ ò vB·NË ÂMÃ ò ó m�·NvB·�¶FóNË�¶FË Â ·N· ò ��k ·NvB· Ã ò Ã Æ
¶M¶F·NÆNË óNóNv ò ¶FëNóNì Ã m�·Nv Â óNì�¶uËN· Â ·N· ò I�p ·NvÑ¶N¶ Ã ·M·
¶M¶ Â ·NÆ óNv Â ëNìNë�¶F· ¶FvÑ¶ Ã òMò Â Ë Â ·N· ò I�I ·NvBóNë�¶FìM·
¶M¶FóN·N· ÆNvOË ò · Ã ì Ã m�·Nv ò ëNÆNÆ Â · Â ·N· ò pBE ·NvÑ¶ Ã ÆNëM·
¶M¶Fó Â · ò ËNv òNò óNËNóMë m�·Nv ÂNÃ · ÂMÃ · Â ·N· ò I�R ·Nv Â Ë Ã óM·
¶M¶ Ã ò Â ìNv Â ìNì Ã ÆN· mc¶Fv Â ·Nó ÃMÃ · Â ·N· ò pBR ·Nv Â ìNìN·M·
¶M¶ òNò Ë Ã ·Nv Ã ·N·�¶FëMë ·Nv Â · ò ·�¶F· Â ·N· ò pBl ·NvBóNëN·N·M·
¶M¶FÆ ò · ¶FÆNvÑ¶FìN·NóN·M· ·NvB· òNò Æ ò · Â ·N· ò I�� ·Nv Â ËNóN·M·
¶M¶FëNÆ Ã Â ÆNvBì Â ëNó Â · ·Nv Â ·NË Â ·NË Â ·N· ò pB� ·NvBóN·NóN·M·
¶ Â ¶FóNÆ m�ìNvBìN·Nì Â ÆN· m�·NvBó Ã ìNìM·N· Â ·N· ò I�l ·NvBó ò ·N·M·
¶ Â ËNËNë m ÃNÂ v ò · Ã ¶FÆNÆ ·Nv Ã ·NëMËNËN· Â ·N·NÆNTyQ ·NvB·NìNì Â ó
¶ Â ËNËNì m ò ·Nv ò Â ë�¶ Â Æ ¶Fv ÂNÂ ¶M¶ Â ó Â ·N·NÆNTy? ·NvB·NËNìNìMÆ
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶ Â ËNë�¶ ò v Ã ·NÆ ò ÆN· mc¶FvB·N·NìNìMËNó Â ·N·NÆN:FC ·NvB·Në Ã ó�¶
¶ Â ë Ã ¶ m�óNëNvBÆ ò Â Ë ò Â mc¶FvB·NóNóNÆMÆNó Â ·N·NÆNLM� ·Nv Â ì Ã ·M·
¶ Â ë Ã ó m�óNÆNvÑ¶ Â ¶uì ÂNÂ m�·NvBìNëN· Â ëN· Â ·N·NÆNTyJ ·NvÑ¶FÆNËN· Ã
¶ Â ë ò ¶ mc¶ ò v Â ¶FëMì Ã ò m�·NvBÆ Â ËNóMó ò Â ·N·NÆNLMI ·Nv ÂNÃ ìNÆM·
¶ Â ë ò ó m Ã óNv Â ó ÃMÃ ò ¶ ·NvBË Â óM·NËNó Â ·N·NÆN:^q ·NvÑ¶FÆNì Ã ·
¶ Â ë òNò m Â ìNvBË ÃNÃMÃ ËNÆ ·NvBË�¶FÆ ÂNÃ ó Â ·N·NÆNTy� ·NvÑ¶FËN·NËM·
¶ Â ë ò Æ m Â ËNvÑ¶Fó Ã ò Â ì ·NvBË òNò ìNËN· Â ·N·NÆNµ ·NvÑ¶FË�¶FËMó
¶ Â ëNÆN· m�óNÆNvBóN· ò ëN·Nì ¶FvÑ¶FË ò ìN·Nó Â ·N·NÆNTyG ·NvÑ¶ Â ¶FËM·
¶ Â ëNÆNì m�ó Â vBÆN·N·MëNËNÆ ·NvB·N·�¶u· ò Ë Â ·N·NÆNLM: ·Nv Â ËNìN·M·
¶ Â ëNË Ã m�ÆNvB·Nó ò óMëN· m�·NvÑ¶FËNË�¶uóN· Â ·N·NÆNTyz ·Nv ÂNÃNÃ ìMó
¶ Â ëNë�¶ ¶F·NvÑ¶FÆ Â ó ò Æ m�·NvB·NËNó ò ëNó Â ·N·NÆNLMk ·Nv Â óNËNìM·
¶ Â ëNëNó m Ã ËNvBóNË Ã ¶F·N· ·NvBóNìNëMÆNë ò Â ·N·NÆNTyC ·NvBóN·NÆN·M·
¶ Â ëNìNË ¶FëNv ÃNÂ ¶FóNì�¶ m�·NvÑ¶F·�¶ ò ëNË Â ·N·NÆN:Fz ·NvB·�¶FË Â ¶
¶ Â ëNìNë Â ÆNvBËNìNó�¶F·M· m�·NvÑ¶ Ã ÆNìMËNó Â ·N·NÆNTVW ·NvB·NëNó ò ·
¶ Â ìN·NË Â ·Nv Ã ·NËNëNËMó ·Nv Ã ¶ Ã ò ¶F· Â ·N·NÆNTV� ·NvÑ¶Fó�¶Fë Â
¶ Â ì Â Ë Ã ¶FvBËNëNÆ�¶ Â ì ·NvBËNË ò ¶FóN· Â ·N·NÆNTVû ·NvÑ¶FëNìNÆM·
¶ Â ì Â ë m ò Ã vBìNìN·MìNëNÆ m�·NvBìNË ò ÆMìNó Â ·N·NÆN:^W ·NvÑ¶FóNìNËM·
¶ Â ìNóN· m ò ·NvBó�¶FË Â ó Ã m�·Nv Ã Ë Ã ò óNË Â ·N·NÆN:^¢ ·NvÑ¶ Ã Ë Ã ì
¶ Â ì ò · m�ëNvBóNó Â ò Ã Ë m�·NvBë Ã · Â ËNó Â ·N·NÆNTVq ·NvB·Në Â ÆMë
¶ Â ìNË�¶ ÆNvOÆ Ã ë ò ·NË m�·NvBóN· Â ·MËNË Â ·N·NÆNA ·Nv Â ó ò ó Â
¶ Â ìNË Â ËNvOì ò ëNÆ Â ó m�·NvBóNë Â ìMìNó Â ·N·NÆNTVU ·Nv Â Æ�¶F·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶ Â ìNËNË ¶FóNvBÆNì ò Æ�¶u· m�·Nv Â ò ·Në Ã Ë Â ·N·NÆNLM8 ·Nv ÂNÃ ËN·M·
¶ Â ìNËNì ¶N¶FvBÆN·�¶ Ã Ë ò ·NvB·N·Nó ò ·N· Â ·N·NÆNLMT ·NvÑ¶N¶FÆ ÃMÃ
¶ Â ìNëNó ¶FÆNv Ã ò ëNË òMò ·NvÑ¶ ÃNÃ ëN· ò Â ·N·NÆNLMp ·Nv Â Æ ò óMë
¶uóN·N· ò Â ËNvBóNì ò Ã Ë ò m�·NvBÆ Ã ìNëMì ò Â ·N·NÆNTy8 ·NvÑ¶ Â ËNóM·
¶uóN· Â ò mc¶FëNv Ã ó Â ÆNëNÆ ·Nv Ã ¶ ò ëNìNó Â ·N·NÆNTV¢ ·Nv ÂNÂNÃ ¶u·
¶uóN·NóNë mc¶ Â vÑ¶FËNó ÂNÂ ó ·Nv ò · Ã Æ Â · Â ·N·NÆNLME ·NvÑ¶F·�¶F·M·
¶uóN· ÃNÃ m Â ËNv Ã ò Ë ÂNÃ Ë ·Nv ò ·Nó Â ËN· Â ·N·NÆNTyI ·NvÑ¶ Â ò ËM·
¶uóN· Ã ò mc¶ Ã vBìNË ò ·NÆNË ·Nv ò óNËMÆNËNó Â ·N·NÆNTyE ·NvÑ¶FëN·NëM·
¶uóN·NËN· m Â v Â ¶ Ã ìMÆN· m�·NvBË Ã ÆNó ò ó Â ·N·NÆNTyk ·NvÑ¶FìNë òMò
¶uóN·NË Â m Â ò vB· Ã · ò ÆNì ·NvB· ÂNÃ óNËNó Â ·N·NÆN� ·Nv Â óN·NÆMó
¶uóN·NìNì m�·NvÑ¶Fë�¶ Â ò Ë mc¶Fv Â ò ·Nó ò ó Â ·N·NÆNLMz ·Nv Â ÆNÆN·MË
¶uó�¶Fó ò Ã võ¶uË Â óN·Nó m�·Nv ÃNÂNÃ ò óNË Â ·N·NÆNTyZ ·NvÑ¶F· Ã ÆMì
¶uó�¶FóNÆ ÆNvõ¶ Ã ·NÆNëN· m�·Nv Â ËNìN·MË ò Â ·N·NÆNLMR ·NvBóNË Â ¶u·
¶uó�¶ ò Â ËNvO· ò Â ¶F· Ã ·NvÑ¶N¶FëM·�¶Fó Â ·N·NÆNLML ·Nv Â ·NóN·M·
¶uó�¶FË Ã ¶FóNv Â ó Ã ÆNìMË ·Nv ÃNÃ ËMë Ã ó Â ·N·NÆNLMJ ·Nv Â óNÆN·M·
¶uó Â ò Ã ÃNÂ vB· ò ëNÆNËMë m�·NvBó Ã ËN· Ã · Â ·N·NÆNLu¢ ·NvÑ¶FëN·NÆMë
¶uóNóN· ò m Â ëNvBëNìNì ò óNÆ ·NvBÆNì�¶ ÂNÃ Ë Â ·N·NÆN8P: ·Nv Â ¶FóNìM·
¶uóNó Â Ë m Â ¶Fv Â Ë Â ÆNó�¶ ·NvB·N· Â · Â Ë Â ·N·NÆFû�T ·Nv Â ë Â ·M·
¶uóNó ò Ã Â ËNv ò Æ Ã ËNìMÆ m�·NvBëNëNË Â ò Ë Â ·N·NÆN8PC ·NvÑ¶ ò ËNÆM·
¶uóNó ò Ë Â ìNv Ã Ë Â ìNó�¶ m�·Nv ò ó Ã ¶ Ã · Â ·N·NÆNLuW ·NvBó Â ÆN·M·
¶uóNóNËN· Â ËNvÑ¶ ò ¶ òNò Â ·NvBó Â ë ÂNÂ Ë Â ·N·NÆNLu� ·NvÑ¶FìNìNÆM·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uó ÃNÂ ò m Â ¶Fv Ã ò ëMó�¶FË ·NvB· ò Ã ìNÆN· Â ·N·NÆNLM� ·Nv Â ¶ Â ìM·
¶uó Ã ÆNË m ò vB· ò ó Ã ëNË ·Nv Â · ò Â ò · Â ·N·NÆN8Pl ·NvB·NÆNë ò ·
¶uó ò ·NÆ Â ò v ÂNÃ óNóNË Ã m�·NvBË Â ËNëMÆNË Â ·N·NÆN8PL ·Nv ÂNÃ ò ·M·
¶uó ò ¶N¶ Ã ·NvBÆ�¶ Â óNë ò m�·NvBËNì Ã ¶ Â Ë Â ·N·NÆN8P8 ·Nv Â óNË ò Ë
¶uó ò ËNë ¶FËNvBóNì Ã ÆNìMó ·NvBËN· Ã ¶ Ã Ë Â ·N·NÆN8PG ·Nv Â ·N·N·M·
¶uóNÆ�¶F· m�óNóNvBìNë ò Â ·NË ·NvBË Â Æ Â ËN· Â ·N·NÆN8P? ·Nv Â ìNë Â ë
¶uóNÆ Ã ¶ mc¶ Ã vBËNë�¶ Â ëNó m�·NvBìNë�¶N¶uÆN· Â ·N·NÆN8PT ·Nv ÂNÂ ·N·M·
¶uóNÆ òNò óNìNvB· Â · ÂNÂMÂ m�·NvBìNì Ã ¶uëNó Â ·N·NÆN8PQ ·Nv Â Æ ÃNÃ ·
¶uóNË Â Ë m ÃNÂ v Ã ¶N¶uì�¶ ò ·NvBìNó Â Æ Â · Â ·N·NÆN8cû ·Nv ÂNÂ ò ËM·
¶uóNËNóNÆ m Â óNvÑ¶FÆNÆMË�¶F· ¶FvB·NóN·MìNÆ ò Â ·N·NÆN8�� ·NvÑ¶ ò · Ã ·
¶uóNË ò Ë m�ìNvBëNËNÆNì�¶F· mc¶FvÑ¶ ò ËNë Ã · Â ·N·NÆN8P� ·Nv Â ëNìN·M·
¶uóNËNìNÆ m�ìNvBóN·Në Ã ¶Fó ·Nv ò ó Â ëNìNË Â ·N·NÆN8Pp ·NvÑ¶ Ã ò ·M·
¶uóNëNóN· m�ëNv Ã óNëNó Â · m�·NvBóNë ÂNÂ ò Ë Â ·N·NÆN8PI ·NvBóNó�¶FËM·
¶uóNëNó ò ÆNvO· ò ìNÆNóNó m�·Nv ÂNÃ ë ÂMÃ Ë Â ·N·NÆN8P� ·Nv ÂNÃ ËNËM·
¶uóNëNì Ã ¶FvOÆMìN· ò ÆNó m�·NvB·NóNÆNË ò · Â ·N·NÆFû�8 ·NvÑ¶ ÂNÃ ìM·
¶uóNìNó Ã mc¶FËNvBëNëNìM·N·N· m�·Nv Ã ó ò óM· ò Â ·N·NÆFû�L ·NvBóNóN·N·M·
¶uóNì ò Æ Â ·NvBì Ã ¶FëNó Â ·NvBë�¶FÆMÆNËN· Â ·N·NÆN8P@ ·Nv Â Æ Â ·M·
¶ Ã ·�¶Fì m Ã óNvBó ò Ë ò ë Â m�·NvBÆ Ã ËNìMóNó Â ·N·NÆN��@ ·Nv Â ¶FÆ Ã ·
¶ Ã · ÂNÃ m Ã ¶FvBëN·�¶ Ã ó Ã ·NvBì�¶FÆMó Ã · Â ·N·NÆN8�U ·Nv Â ·N·N·M·
¶ Ã ¶F·Në ò óNv ò ì Ã ÆNÆMì mc¶FvÑ¶ Â ó�¶uìNó Â ·N·NÆN8�k ·NvÑ¶ ÂNÂ ËM·
¶ Ã ¶ ò Ë ò ¶FvÑ¶FóNÆNËN·M· ¶FvB· ÂNÂ óNëNË Â ·N·NÆN��û ·Nv Â ¶ Ã ·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶ ÃNÂ ¶ Â m Â ìNv ò Â ìMìN·NË ¶FvB· Ã ò ·�¶FË Â ·N·NÆN@�q ·Nv Â · ò Ã ·
¶ ÃNÂ Æ�¶ m�ó�¶FvBË ò ì ò ìN· ·Nv Â ò óMëN·N· Â ·N·NÆFû�� ·Nv Â ëNÆN·M·
¶ ÃNÂ ËNì ¶FëNv Ã ëNëNËNÆ Ã ·NvBóNË�¶uÆNËNË Â ·N·NÆN8c¢ ·NvB· Ã ò Ã ó
¶ ÃNÂ ë Ã Ã ìNvB· Ã ìNó òMò m�·NvBÆN·N·Nì Ã Ë Â ·N·NÆN@Bz ·NvÑ¶Fë�¶F·Mì
¶ ÃNÂ ìNë m Ã ò vÑ¶F· Ã ëNìNó ¶Fv ÂNÂ ó Â ò Ë Â ·N·NÆFûyû ·Nv Â ÆNëN·M·
¶ Ã ó�¶Fë mc¶FìNv ò Ë Ã ë Â ò m�·NvÑ¶FóNÆNëMìN· Â ·N·NÆN��q ·NvB· ò ËNìM·
¶ Ã óNó�¶ ËNvOëMëNëNÆ ò Ë m�·NvÑ¶Fó ò ëM·N· Â ·N·NÆN��p ·Nv ÂNÂ ¶N¶u·
¶ Ã óNËNË Ã ëNv Â Æ Ã óN·Mì m�·Nv Ã Ë�¶FÆ Â Ë Â ·N·NÆN8�W ·NvÑ¶FóNìNóMë
¶ Ã óNìNË ÆNvOì�¶FÆ�¶ Ã · ·NvBÆ Ã ì Ã ìN· Â ·N·NÆN��� ·NvBóNë ò ËM·
¶ ÃNÃNÂ ¶ ó�¶FvBë Â ìNìN·Mó ¶Fv Â ò Â ·NËNË Â ·N·NÆN@BJ ·NvÑ¶FË ò ·�¶
¶ ÃNÃ óNË m Â ËNvBì�¶FìM· Ã ¶ mc¶FvÑ¶FìNÆNóMëNË Â ·N·NÆN8�q ·NvÑ¶ Ã ì�¶u·
¶ ÃNÃ ò ¶ m ò ¶FvBëN· ò · ò ë ·NvBì Â ËM·NËNó Â ·N·NÆFû�@ ·NvÑ¶FËNë Ã ·
¶ ÃNÃ ò Æ mc¶FÆNv ÃNÃ ëMëNì�¶ ¶FvB· ò ·MÆNì ò Â ·N·NÆFû�I ·NvBóNóN·N·M·
¶ ÃNÃ ë�¶ Â vOÆMë�¶FË Ã · ·Nv Â ·�¶ Â Æ ò Â ·N·NÆNp�û ·Nv ÂNÃ óNìM·
¶ Ã ËNó ò ó ò vÑ¶ ò ëN· Ã Ë ·NvBó Ã ë Ã ¶FË Â ·N·NÆN��I ·NvBóN·�¶N¶u·
¶ Ã ËNë Â m Ã ò vBËNÆ ò ËNó Â m�·Nv Â ËNìN· Ã Ë Â ·N·NÆFû�� ·NvÑ¶FÆN· Ã ·
¶ Ã ë�¶ ò m Ã ·NvBì Â ëMó Ã ì ·Nv òNò ì ò ·N· Â ·N·NÆN@BZ ·NvÑ¶FóNÆNóM·
¶ Ã ë�¶FÆ m Â óNv Â ëNóMÆNë Ã ·Nv ò ·NÆM· ò · Â ·N·NÆFû�J ·NvÑ¶F·NË Â ó
¶ Ã ë Ã Æ ËNvOÆMÆNó ÂNÃ · ·NvÑ¶ Ã ¶ ò ËN· Â ·N·NÆFû�E ·Nv ÂNÂNÃ ËM·
¶ Ã ëNË�¶ ò Ã v Â ËNË�¶N¶ ò ·NvB·N·NìMóNìNó Â ·N·NÆFû�l ·NvÑ¶ Â ËNÆM·
¶ Ã ìNËNì ò Ã vBì Ã Æ Ã óM· ·NvBìNì Â ë Â · Â ·N·NÆFû�C ·NvÑ¶FËNË�¶u·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶ Ã ìNë Ã m Ã ÆNvÑ¶FÆNÆ Ã óNì m�·NvB·Nì Â ËMÆN· Â ·N·NÆFû�Q ·NvÑ¶FìNÆNËM·
¶ ò ·N· Â ÂNÂ v ÂNÃ ìNëN·M· ·NvBËNÆNìMì ò ó Â ·N·NÆN�nR ·NvBóNëN·N·M·
¶ ò ·N·Nì ó Â vBËNìNë òNò Ë ·NvBÆNì ò ëNó ò Â ·N·NÆN��� ·Nv Â ì ò ·M·
¶ ò ¶ Â ì m Ã ¶FvB·NìNË Ã ÆNì m�·NvBó Â ¶FóMë ò Â ·N·NÆN��l ·NvÑ¶FìNë Ã Æ
¶ ò ¶Fó Â m�óN·Nv Â ìNìMËNóN· ·NvÑ¶FìNËMË Â ò Â ·N·NÆFûyU ·NvÑ¶ ÃNÃ ·M·
¶ ò ¶FóNÆ m�ëNvBëNóNË Ã óNË m�·NvBË�¶FëNó Ã Ë Â ·N·NÆFû�k ·NvÑ¶ Ã ëNÆMì
¶ ò ¶FÆ�¶ ó ò vBë ÃNÂ ì Â Æ ·NvBë�¶FëMìNìNË Â ·N·NÆFûyW ·Nv ÂNÃ ìNÆ Ã
¶ ò ¶FËN· ò ëNvB· ò ë ò ËMë ·Nv Â ì Â ·NëN· Â ·N·NÆFûy¢ ·Nv Ã ¶F·N·M·
¶ ò ¶FË�¶ m òNò v Â ·NË Ã Æ Â mc¶FvB·NÆ ÃNÃ ËN· Â ·N·NÆN��z ·NvÑ¶N¶Fó Â ·
¶ ò Â ·�¶ m ÂNÂ v Ã ëN· ò ËNì ·NvB·N·NóMÆNÆNó Â ·N·NÆN��Q ·Nv Â ·Në ò ·
¶ ò Â ·Nó ¶ ò vBËNó Ã ËNÆMó ·NvÑ¶FëNó�¶N¶FË Â ·N·NÆFûyq ·Nv Â · Ã óM·
¶ ò Â ¶Fó ò óNvB·�¶Fì�¶ ÃMÂ m�·NvÑ¶F·N·�¶ Ã Ë Â ·N·NÆNpB� ·NvBó�¶N¶ Â ·
¶ ò Â ¶FË ÂNÂ vBÆNó ÃNÂ ó ò ·Nv Â ¶FìMËNëN· Â ·N·NÆFûy� ·NvBóNË�¶F·M·
¶ ò Â ¶Fì ó Ã vBÆ�¶N¶N¶ ò ó ·Nv ÂNÂ ÆMÆNëNË Â ·N·NÆN�üJ ·Nv ÂNÃ ËN·M·
¶ ò ÂNÂNÂ Â vOë ò óNó ò ó ·NvBËN· Â ËNóN· Â ·N·NÆFû�Z ·NvÑ¶FìNìNóMì
¶ ò ÂNÂ ì Ã vOëMó�¶FìNìN· ¶FvB·NìN·MË�¶FË Â ·N·NÆN��C ·Nv ÂNÂ ÆNëM·
¶ ò Â ó Ã ¶FÆNvBì ò ëNó Ã ì ·NvBë Â ë�¶FìNË Â ·N·NÆN��? ·NvÑ¶FóNÆNó Ã
¶ ò Â ò Ã m Ã ÆNv ò ·NËM·NÆ ò m�·NvBóNÆN·N· Ã Ë Â ·N·NÆNR�q ·Nv Â ·�¶F·M·
¶ ò Â ò ì m ÂNÂ v Ã òNò ë�¶N¶ m�·Nv Ã ·NËNë Â Ë Â ·N·NÆN�nG ·Nv Â ¶F·N·Mó
¶ ò Â ëNË m�óNÆNvB· Ã ·Mó�¶ Ã mc¶FvB· ò Ë ÃMÂ Ë Â ·N·NÆN��U ·Nv Â Ë Ã ·M·
¶ ò óN·�¶ m�óNÆNv ÃNÂ ·M· ò Â ·Nv ò ëNì�¶ Â · Â ·N·NÆNpBR ·Nv Â ìNÆNóM·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶ ò ó Ã · m Â óNvBìNìNË�¶Fë�¶ ·NvBë Â ¶uóNËN· Â ·N·NÆNI_k ·NvÑ¶ Ã ¶F·M·
¶ ò ó ò Ã ÆNvOËMËNóNÆNëN· m�·NvÑ¶ Â ÆN·M·Nó Â ·N·NÆNpB� ·Nv ÂNÂNÂ ¶u·
¶ ò ó ò Æ m ÂNÃ vBì Ã ÆMËN·NË ·Nv Ã ·NìMì�¶FË Â ·N·NÆNpBI ·Nv Â Ë Ã ËM·
¶ ò óNÆ ò m ò v ÃNÃ óNóMËN· ¶Fv ÂNÃ ì�¶Fó ò Â ·N·NÆN��k ·NvÑ¶FëNË ò ·
¶ ò óNÆNì mc¶N¶FvÑ¶FÆNËM·NÆNó m�·Nv ò Æ Â ò ëN· Â ·N·NÆNpBE ·Nv ÂNÃ ò ·M·
¶ ò óNëNó ó Ã vÑ¶ Ã ì ò ·Mì m�·NvÑ¶ òNò ¶ ò · Â ·N·NÆNpBl ·NvBó�¶FÆ Â ·
¶ ò ÃNÂ ¶ óNóNvBË Ã ¶FÆN·M· ·NvBÆN· Â ò ·Nó Â ·N·NÆN��W ·NvÑ¶Fë ò ·M·
¶ ò ÃNÂ ò òNò v ò Æ�¶N¶F·Më ·Nv Ã ËNëMóN·N· Â ·N·NÆN��¢ ·NvÑ¶FÆN·N· Ã
¶ ò Ã óNó ¶ Ã vBëNËNìNÆNóMÆ m�·Nv Â ò Æ ò óN· Â ·N·NÆNI\U ·Nv ÂNÂ ·N·M·
¶ ò ÃNÃ · óNìNvBË Â ·NÆ Ã Æ ·NvB·NìN·M·Në ò Â ·N·NÆNpBC ·Nv Â Æ�¶FìM·
¶ ò ÃNÃ ó Ã ìNvBëNÆNË Ã òMò m�·NvBó�¶FëN· Â ó Â ·N·NÆNpBz ·NvÑ¶Fë Â · Â
¶ ò Ã ò ó m Ã ·NvBóNó�¶uÆNëN· mc¶FvB· ÂNÃNÂ ëNó Â ·N·NÆN��q ·NvÑ¶ Ã ËNËM·
¶ ò Ã ò Æ m Â ëNvÑ¶Fó Â Ë�¶Fó m�·NvBìN·Nó ÃMÃ ó Â ·N·NÆNpBp ·NvBóNë Â ¶u·
¶ ò Ã ò ì mc¶FìNv Â ìNë òNò ó m�·NvBìN·�¶FË ò ó Â ·N·NÆNpBJ ·NvÑ¶ Â ÆNËM·
¶ ò Ã Æ�¶ m�óNóNvÑ¶ ò Â ò ·Në m�·Nv Ã ì Ã ÆMËNË Â ·N·NÆN��Z ·NvÑ¶FëN·N·M·
¶ ò Ã ÆNÆ m ÃNÂ vBó ò Ã ì ò Ã m�·NvÑ¶ Â ó ÂMÂ ó Â ·N·NÆNI�Z ·Nv ÂNÃ Æ�¶u·
¶ òNò · Ã mc¶ Ã v Â ìNë ò Â ó m�·NvBëNËNÆ Ã ·Nó Â ·N·NÆNRhG ·Nv Â ËN·�¶u·
¶ òNò ·Në Â ËNvÑ¶FÆNëNìNËMÆ m�·Nv ò ËNÆ ò ìN· Â ·N·NÆNpBQ ·NvÑ¶ Ã ÆN·M·
¶ òNò ëNó óNËNvBËNó�¶N¶F· Â ·NvBì Ã Æ Â ìNË Â ·N·NÆNI\� ·NvÑ¶FË ò Â ·
¶ òNò ë Ã Ã óNv Ã ì ò Ã Æ�¶ ·NvBìNëNÆMìNëN· Â ·N·NÆNE�U ·Nv Â ë Â ·M·
¶ ò Æ Ã ë m Ã ÆNv Â ë�¶uÆ Â · m�·NvÑ¶Fì Ã ë Â Ë Â ·N·NÆNEP@ ·NvÑ¶FË Ã ìMÆ
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¶ ò ÆNË Ã mc¶FìNvÑ¶FËN·MëNÆN· ·Nv Â Æ Â ì Â · Â ·N·NÆNE�k ·NvÑ¶FìNËN·M·
¶ ò ËN· Ã Ã ·Nv Â ¶F·NËN· ò ·NvBÆ ò ëMË òNò Â ·N·NÆNEP8 ·NvBóNÆ ò ·M·
¶ ò ËNó Ã ò v ò óN· Â ëN· m�·NvB·Nì ò Æ Ã ó Â ·N·NÆNEPL ·NvBóNìNëN·M·
¶ ò Ë Ã ì ò ¶Fv Â ë ò ó ÂMÃ m�·NvB· Ã ·NÆ�¶F· Â ·N·NÆNI\W ·NvÑ¶N¶FëN·M·
¶ ò Ë ò Æ ·NvOóMË Ã ë�¶FË ·Nv Â Ë ò ìNëNó Â ·N·NÆNEPT ·NvBóNëNëN·M·
¶ ò ËNËNÆ ó Â vBë Â ì ÃNÃ ¶ m�·NvBìNìNë Â ¶FË Â ·N·NÆNEPJ ·NvBó�¶FËNÆM·
¶ ò ëNóNó m ò ìNvÑ¶FóNÆ�¶ ÂNÃ ·Nv ò ËN· Â ¶FË Â ·N·NÆNI|¢ ·NvÑ¶ Â ìN·M·
¶ ò ëNÆNë óNëNvB·NìNìNëN· Ã m�·NvBË�¶Fó ò ìN· Â ·N·NÆN�PJ ·Nv Â ò ¶F·M·
¶ ò ëNË Â óNÆNvBË ÂNÂNÃNÃ Æ m�·NvBó Â ËNËMìN· Â ·N·NÆNE�z ·NvÑ¶Fë Ã ÆM·
¶ ò ëNìNË ¶N¶FvBÆNë�¶ Ã ÆMË mc¶FvB·Nó Â ì�¶Fó Â ·N·NÆN�Pz ·NvÑ¶FË Ã ËM·
¶ ò ìN·�¶ ó�¶FvBìNËNÆNóN·MË m�·Nv ò ó ò óMìN· Â ·N·NÆNRh? ·NvÑ¶FË�¶F·M·
¶uÆN·N·N· Â ¶FvÑ¶N¶FË ò ìMì ·NvB·NË Ã óNëNó Â ·N·NÆNEcû ·NvBóNìNë ò ·
¶uÆN· Â ¶ ¶FóNvBë Ã óNË Â Ë m�·NvBóNëNëNëM·Nó Â ·N·NÆNEPG ·NvB·Nì Ã ËM·
¶uÆN·Nó Â ÃNÃ vB·NÆNì ÂNÂ ì m�·Nv Ã ¶F·NËMÆN· Â ·N·NÆNEP� ·NvÑ¶Fì ò ·M·
¶uÆN·NÆNì mc¶FëNvBË ò óMì Ã Æ mc¶FvB·N·NÆNÆM·Nó Â ·N·NÆNEP? ·NvÑ¶ Â ëNËMë
¶uÆN·NË Â óNvõ¶ ÂNÃNÃ ÆNË m�·NvBìNËNË Â ìNË Â ·N·NÆNE�� ·Nv Â ëNÆNËM·
¶uÆN·NËNó ëNvõ¶u·NËNËNÆNË mc¶FvB· ò Ã ·MóNó Â ·N·NÆNRMT ·NvÑ¶ ò ó�¶u·
¶uÆN·NìNó m�ìNvBÆNóNË Ã ìN· ¶FvÑ¶Fó ÂMÃ ì ò Â ·N·NÆNRh: ·NvBóNó ò ¶u·
¶uÆN·NìNì Â ÆNv ÃNÂ ·NëNì�¶ mc¶FvB· ò ÃNÃMÂ · Â ·N·NÆNEPE ·NvÑ¶FìNÆNëMÆ
¶uÆ�¶F·N· óN·Nv Ã óNÆ Â ìMó mc¶FvB·Nó Â óMìNË Â ·N·NÆNEPp ·NvÑ¶FìN·N·M·
¶uÆ�¶F·NÆ m Â ËNvBì�¶F·MÆN·�¶ mc¶FvÑ¶ Ã ëNëM· ò Â ·N·NÆNEPR ·Nv Â ò ¶ Â ·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uÆ�¶F·Në m ò ÆNvBìNë ÂMÂ ·Në ·Nv ò ËN·MÆ�¶Fó Â ·N·NÆNRML ·NvÑ¶ ò ëN·M·
¶uÆ�¶N¶FÆ m Ã vBÆNìNËNìMÆNË mc¶FvÑ¶F· ò ëM·NË Â ·N·NÆNRM8 ·NvÑ¶ ò Æ Ã ·
¶uÆ�¶FÆ ò óN·NvBËNóNó�¶FóMË m�·Nv ò óNóNë ò Ë Â ·N·NÆNE�W ·NvÑ¶FÆN·N·M·
¶uÆ�¶Fë ò ¶FÆNvBëNÆNëN·Në Â m�·Nv Â ÆNìNó ò · Â ·N·NÆNRM� ·NvB·NìNËN·M·
¶uÆ Â ·NÆ ò vOËMëNë Â ·NË m�·NvB· ò óNÆM·N· Â ·N·NÆN��: ·NvÑ¶FÆN·N·M·
¶uÆ Â ¶N¶ mc¶N¶FvBëNó ò ìN·N· ·Nv Â ÆNÆMì ò · Â ·N·NÆNEPI ·NvBó�¶N¶F· Â
¶uÆ Â ¶Fó ëNvOìMË�¶F· Ã ó ·Nv Â ò ëMóNìNË Â ·N·NÆNRM@ ·NvÑ¶FìNëN·M·
¶uÆ Â ¶ ò ¶FëNv Ã ·NËNÆNë�¶ ·Nv ÃNÂ óMëNÆNó Â ·N·NÆNEP: ·NvB· Ã ÆNÆM·
¶uÆ Â ó Â ¶FËNv Â · ò Ã ¶u· m�·NvBìNëNì ò Ã ò Â ·N·NÆNRcû ·NvBóNóNìNËM·
¶uÆ Â ò ì m�ËNvBìNËN·N· Â · ·NvBë ò ÆMó ò · Â ·N·NÆNRMp ·NvÑ¶N¶Fì�¶ Â
¶uÆ Â ËNÆ Â ·Nv ò ËNëNÆNìM· ¶FvB·�¶F·MÆ�¶F· Â ·N·NÆNRMI ·NvÑ¶FÆN·N·M·
¶uÆ Â ëN· ¶ Ã vÑ¶ Â ¶FË�¶uÆ mc¶Fv ÂNÂ ÆNËM·N· Â ·N·NÆNEPZ ·NvB·NóNë�¶u·
¶uÆ Â ë�¶ m�ËNvB· ò ËNë ò · m�·NvBÆNÆNëN·MËN· Â ·N·NÆN��? ·NvÑ¶FëNÆNìM·
¶uÆ Â ëNË Ã ÆNvBÆNÆ Ã ò ó Â ·NvB·NÆ Ã · ò · Â ·N·NÆNEP� ·NvÑ¶F·NËNóMË
¶uÆNó�¶ Ã m�óNìNvB·NË�¶u·NË Â m�·NvBë Ã ó Ã ÆNË Â ·N·NÆNRMJ ·NvB·NÆ Â ò Æ
¶uÆNóNóNó m�ó�¶FvB·N·NÆ Â ëNË mc¶FvB·NËN·�¶uÆNË Â ·N·NÆNRME ·NvB·NË�¶FìMó
¶uÆNó ò · m�óNÆNvBóNÆN· Ã ÆNÆ m�·NvBëNë ò ëMóN· Â ·N·NÆN�P8 ·Nv Â óNÆ�¶u·
¶uÆNó ò Â mc¶FóNvBË ò ·MÆ�¶FË m�·NvBëNËNóNó Ã · Â ·N·NÆN�P� ·Nv ÂNÃ ëN·M·
¶uÆNó ò Ë m Â ìNvÑ¶FëN·MËNìN· m�·NvBÆN·NÆNë Ã ó Â ·N·NÆN�P@ ·NvBóNËNóNëM·
¶uÆNóNì Â Â ËNvBì ò ·NÆN·Mì ·Nv Â ÆNóMó�¶Fó Â ·N·NÆNRMz ·NvB· ò ì�¶uË
¶uÆ Ã · Â m Â óNvBÆNó ÂMÂ Ë�¶ ·Nv Â Æ ò ó�¶FË Â ·N·NÆNQ}� ·Nv Â Æ Ã ò ·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uÆ Ã ¶ Ã m Â ·NvBÆNËNó ò Æ ò ·NvBËNóNë�¶FÆN· Â ·N·NÆN�hû ·NvBóN·NË Â ·
¶uÆ ÃNÂ ¶ ò ¶FvBëNóNÆ ÂNÂ Ë ¶FvB·NëNìMÆNìN· Â ·N·NÆN�PL ·NvBó Â ·NóM·
¶uÆ ÃNÃNÂ m�óN·NvB· ò ó�¶FìN· m�·NvBËNóNó ÂMÂ · Â ·N·NÆNRhR ·Nv Â ëN·NëM·
¶uÆ Ã ËNó m�ó�¶FvBóNëNËMëNÆNó ·Nv ò ëNë Ã ìN· Â ·N·NÆN�Pp ·Nv Â ¶FÆ ò ·
¶uÆ Ã ë Â m�ó�¶Fv Â ìN· Ã ÆNë ·NvBìNóNóMÆ Ã Ë Â ·N·NÆN�PI ·Nv Â ¶F·NËMë
¶uÆ ò Ã ¶ ò ËNv Â Æ�¶FëNÆ Ã m�·Nv ò ó Â ËMËN· Â ·N·NÆN�PE ·NvÑ¶FóN·N·M·
¶uÆ ò ÆNË Â ò v Ã óNëN·NÆ ò m�·NvÑ¶FëNì�¶ Â ó Â ·N·NÆN�PT ·Nv Ã ·N·N·M·
¶uÆ ò ËNë m ò Ã vÑ¶FëNÆMËNìNë m�·NvBë Ã ë Ã ËNË Â ·N·NÆN��R ·NvÑ¶FË Ã ËM·
¶uÆNÆ�¶Fë Â ¶Fv Â ËNìNóNË ò mc¶Fv Â ¶FëNìMÆN· Â ·N·NÆN��l ·Nv Â ·N·N·M·
¶uÆNÆ�¶Fì Â ò vBìNóNëNË Â ¶ mc¶FvÑ¶N¶N¶FìMóN· Â ·N·NÆN�PQ ·NvB·NÆNë ò ·
¶uÆNÆNó�¶ ò Ã vBÆ ÂNÂ ËNì ò m�·NvBÆNË òNò ÆN· Â ·N·NÆN��� ·Nv Â ·NËN·M·
¶uÆNÆ Ã ¶ Â óNv ò Æ�¶ ÂNÂ · m�·Nv Ã ·NóNÆM·N· Â ·N·NÆN�PC ·NvÑ¶ Â Ë�¶u·
¶uÆNÆ ÃNÃ óNÆNvBë�¶FËNóNËMì m�·NvBóNìNó Ã ÆNË Â ·N·NÆN�cU ·Nv Â ìNëNë�¶
¶uÆNÆNì Â m�óNìNvBÆ�¶FË ÂNÃ ¶ ·NvBìNìNóMóN·NË Â ·N·NÆNRM� ·NvB·Nó Ã ·Mì
¶uÆNËNóNË m Ã ËNvÑ¶FÆNËMó�¶Fó m�·NvBì ò Â ó�¶FË Â ·N·NÆNl�G ·NvÑ¶FÆ Â óM·
¶uÆNË Ã ë ËNvOì ò ¶Fó Â ò m�·Nv ò ¶FóNì Ã · Â ·N·NÆNQ}¢ ·Nv Â ó�¶FËM·
¶uÆNË ò ë mc¶FëNvBóNëNËMÆ Â ¶ ¶FvÑ¶ ò ·MëNóN· Â ·N·NÆN��W ·NvBó Â ËN·M·
¶uÆNËNË Ã ó ò v Â Ë�¶FÆNìMë ·NvBë Â ë Ã ·N· Â ·N·NÆNQ}q ·NvBóNÆ ò ëMó
¶uÆNËNËNÆ mc¶ Â vBìNËNë ò ëNó m�·NvÑ¶FËNÆN·MËNË Â ·N·NÆNl�? ·Nv Â ÆNËN·M·
¶uÆNËNËNì Ã ò v Â ìN· ò Â · m�·NvB· Â Æ Â ò · Â ·N·NÆNl�J ·NvBóNìNëN·M·
¶uÆNËNë�¶ ò Â vB·NÆ�¶F· Ã Ë m�·Nv Â ·N·Nì Ã ò Â ·N·NÆNl�z ·NvBó Â ÆN·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uÆNËNëNì Ã óNvBËNë Ã óNó Â ·Nv Â ó Ã ËNì ò Â ·N·NÆN�PZ ·NvBó ÂNÃ ìMË
¶uÆNËNìNó m�ó�¶Fv ÃNÂNÃ Æ Â ì ·Nv ÃNÃ ÆMìNì ò Â ·N·NÆNl�L ·Nv Â · ÃNÂ ·
¶uÆNëNóNÆ ¶FÆNv Â ò ·Në ò ¶ m�·NvBóNË Ã ÆMË ò Â ·N·NÆNQ}W ·NvBóNó�¶F·M·
¶uÆNë Ã Ë m�ÆNvBÆNËNëNËMÆNË ·NvBìNÆ�¶u·NëNó Â ·N·NÆN��¢ ·Nv Â ËNËN·M·
¶uÆNëNË Â m�óNóNvB· Â ìM·Nì�¶ ·NvBËN·NÆMë ò Ë Â ·N·NÆNl�8 ·NvÑ¶ Â ÆNÆM·
¶uÆNëNì Ã ò ÆNvBó�¶ Ã òNò Â m�·NvÑ¶ Â ë ò ·N· Â ·N·NÆFU�z ·Nv Â ìNÆ ò ·
¶uÆNëNìNì ò Â v Ã ÆN·N·NìMë ·Nv Â ì ò ·NÆNË Â ·N·NÆFU�J ·Nv Â ëNËNËM·
¶uÆNìNóNë mc¶N¶FvBì�¶FÆMË ò ó m�·Nv ò ó ÃNÃ óNË Â ·N·NÆNl�: ·NvBóNóNë Ã ó
¶uÆNì Ã ¶ m Ã v Â ë�¶ Ã ¶Fó m�·Nv òNò Æ Ã ¶F· Â ·N·NÆNQSZ ·NvÑ¶Fì Ã ·M·
¶uÆNì ò ó ¶ Â v ÂNÃ óNÆNó ò ·Nv Ã ËNÆMì Ã · Â ·N·NÆN�P� ·NvBóNóNìN·M·
¶uÆNì ò Æ m ò ËNv ÂNÂ ÆMÆ�¶ Â m�·NvBó�¶FìNìMËN· Â ·N·NÆNl�û ·NvÑ¶F·NëNËM·
¶uËN· Ã ë Â ËNv ò ë�¶ ò ¶ Ã ·NvBëNë Ã ëNëNË Â ·N·NÆNl�@ ·NvÑ¶FëNìN·M·
¶uËN·Në�¶ Â ËNv ò óNËNìNÆ Ã ·Nv ÃNÂ · Ã ËNË Â ·N·NÆNl�p ·Nv Â Ë�¶F·M·
¶uË�¶F·NÆ Ã ËNvB·N·Në�¶FìM· ·NvBì Ã ó Ã ·NË Â ·N·NÆFU�G ·Nv Â ¶ Â ëM·
¶uË�¶N¶FË Ã ·NvBÆN·N·Nó�¶M¶ m�·NvBËNìNÆ ò óN· Â ·N·NÆNl�I ·NvÑ¶ Ã ·�¶uË
¶uË�¶Fó ò ò ÆNv ò Â ë Â ò Â ·NvBóNëNìMË Ã Ë Â ·N·NÆNCSZ ·NvB·NóN·Nì Â
¶uË�¶FÆNë m Â ·Nv Â ËNÆ�¶Fë Â mc¶FvÑ¶FÆNËN·MËNË Â ·N·NËN@B� ·NvÑ¶FëNóN·M·
¶uË�¶FË�¶ m�óNóNv Ã ìNËMì ÃNÃ mc¶Fv Â ¶FËNË Ã · Â ·N·NËN@B? ·NvÑ¶FÆN·Nó�¶
¶uË�¶FËNÆ m Â ò v ò ìNË�¶FóNì ·NvBÆ�¶FóMóNóN· Â ·N·NËN@B: ·NvB·NìNó Ã ò
¶uË�¶FëNÆ ó�¶FvBÆ�¶ Â ë ÃMÃ m�·NvBëNìNì ò Ã Ë Â ·N·NËN8c¢ ·NvB·NËNìNËMÆ
¶uË Â ·Në ¶Fv Ã ì�¶ ò ìNó ¶FvÑ¶F·NóM·NËNË Â ·N·NËN@BG ·NvÑ¶ Ã óN·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uË Â ¶ ò ò Ã vBì Â ÆNó Ã Æ ¶FvB·Nì ÂMÂ ËNó Â ·N·NËN8�q ·NvÑ¶Fë�¶FóMë
¶uË Â ¶Fë m�óNvBë Â ë�¶uËN· m�·NvB·NóN·N·MÆNó Â ·N·NËFû�� ·NvÑ¶FëN·N·M·
¶uË ÂNÂ · ìNvOËM·�¶ ò ¶F· m�·NvÑ¶FËNìNó�¶F· Â ·N·NËFû�@ ·NvÑ¶Fë Â ·M·
¶uË ÂNÂ ó Â ÆNvBóNÆ�¶Fó ò Ë m�·NvB·�¶Fì ÃMÂ · Â ·N·NËFûyû ·Nv Â óNÆN·M·
¶uË Â ò ó Â vOìMì ÃNÂNÂ ó ·NvBìNìNë�¶FÆN· Â ·N·NËFû�l ·NvÑ¶ ò ìN·M·
¶uË Â ò Ã ëNvOóMì�¶FëNÆNË ·NvBìNë Ã ì Â Ë Â ·N·NËN@B@ ·Nv Â ÆNóN·M·
¶uË Â ò ë ó ò vBËNóNëNÆ ò ¶ ¶FvB· Â ò ËNóNó Â ·N·NËFû�C ·NvB·NëNìN·M·
¶uË Â Ë Ã m�·NvBÆ ò ë ò ·NË ·NvÑ¶F· ò ëNÆN· Â ·N·NËN@�û ·NvÑ¶Fë Ã ·M·
¶uË Â ëN· òNò vBËNì�¶FìN·�¶ ·NvÑ¶F· ÂMÃ ËNË Â ·N·NËN@BJ ·NvÑ¶FóN·NìMì
¶uËNóNó Â Ã óNvBËNËNó Ã ËMì m�·NvÑ¶ Ã Ë Ã ¶Fó Â ·N·NËFû�� ·NvÑ¶Fë Â ë Ã
¶uËNó Ã · Ã ¶Fv Â ¶ Â ·NËM· ·NvBóNÆ Ã ë Ã ó Â ·N·NËN��p ·Nv Â ò Ë Â ì
¶uËNóNÆNÆ m ÃNÃ v Â ¶ Â Ë�¶N¶ mc¶FvB· Â ì�¶uìNó Â ·N·NËN8PZ ·NvÑ¶FóNìNóMó
¶uËNóNëNì m�óNÆNvBËN· ò ¶Fó Â m�·NvBìNÆN·�¶ Ã ó Â ·N·NËN@B8 ·NvÑ¶FË�¶F·M·
¶uËNóNì�¶ mc¶ Â v ÃNÃ Ë ò ÆNó m�·NvBìNó�¶ Ã ·Nó Â ·N·NËFû�R ·NvÑ¶Fì Ã ·M·
¶uË Ã ó ò Â ·NvBó ÃNÃ ÆN·Mó m�·NvB·�¶ Ã ë Â ó Â ·N·NËN�üJ ·Nv ÂNÂNÂ ·M·
¶uË Ã ÆN· ÃNÂ vB·NëNóNÆ ò Æ m�·Nv Â ëNë�¶uÆNó Â ·N·NËN��I ·Nv ÂNÃ ëN·M·
¶uË Ã Æ Ã ÆNvOÆ Ã ·Në�¶Fó ·NvB· ÃNÂ ·N·N· Â ·N·NËFû�z ·Nv Â ëN·N·M·
¶uË Ã ìNË óNËNvÑ¶FóNÆ ò ìMË mc¶FvB· ÃNÂ ¶u·Nó Â ·N·NËFûyU ·NvÑ¶ ÃNÃ ËMë
¶uË ò ·N· Ã võ¶uëNì Ã · Ã ¶Fv Â ·N·MëNìNË Â ·N·NËNpBT ·NvB· ÃNÃ ·MË
¶uË ò Â ë m Ã ìNvBË Â ò ¶FËN· m�·Nv ÃNÂNÂ ¶ Â · Â ·N·NËN@�q ·NvBóNË�¶F·M·
¶uË òNò Â m�óNËNvBÆNËNì Ã Æ Â mc¶FvB·N·Nó�¶uÆNË Â ·N·NËFû�p ·Nv Â ò ËN·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uË ò ÆNë m Ã ÆNvBëNìNËM· ò ó ·Nv Â ËNËMÆNÆ ò Â ·N·NËN��z ·NvÑ¶ Ã ·N·M·
¶uËNÆN· ò m ò ·NvBËNìNË Â óN· ·NvB·NìNë ÃNÃ Ë Â ·N·NËFû�Q ·NvÑ¶FÆNëN·M·
¶uËNÆ Â ì óN·NvBÆNóNÆ ÃNÂ ó mc¶FvB·NëNì�¶uËNó Â ·N·NËFûyW ·NvÑ¶FóNÆNìM·
¶uËNË Ã ò Â vOìMÆN· Â ÆN· m�·NvBóNóNì�¶uìN· Â ·N·NËFû�k ·NvB·NÆNóN·M·
¶uËNË Ã Æ óNvOìM·NóNËNìNó m�·NvBóNëNìNó Â Ë Â ·N·NËFûy� ·NvÑ¶ òNò ·M·
¶uËNËNë Ã ò Â v Ã Æ�¶FËNó ò ·NvB· ò ÆMëNóNË Â ·N·NËFû�L ·NvB·NóNË�¶u·
¶uËNËNìN· m ò ìNvBóNÆNó Â óNì ·NvBóNË�¶uÆNëNó Â ·N·NËFûy¢ ·NvÑ¶FËNËN·M·
¶uËNËNì�¶ m Â ËNvBÆ Â ÆMË�¶FË ·NvBËNóNËMìNóN· Â ·N·NËN��� ·Nv Â ëNÆN·M·
¶uËNëN·�¶ m Ã óNvBìN·NÆMËNìNì m�·NvBëNìNëN·�¶FË Â ·N·NËN�nR ·Nv Â ¶F·N·M·
¶uËNëN·Nì ÆNvOóMÆ Ã ò ËN· m�·NvBëNóNì ò ËN· Â ·N·NËN��C ·Nv Â ìN·N·M·
¶uËNë�¶N¶ ¶ Â vBëNËNëNÆNëMó m�·NvBì Ã ËNóMëNó Â ·N·NËN@�¢ ·Nv Â ·N·N·M·
¶uËNë Â ò ó Â vBì Ã Ë�¶Fó Â m�·NvBì�¶ ÂNÃ ò ó Â ·N·NËFû�: ·NvÑ¶FÆN·N·M·
¶uËNëNË ò Â ·NvBìNëNóNóNëMó ¶Fv Â òNò · ò · Â ·N·NËFû�Z ·Nv ÂNÂNÂ ·M·
¶uËNëNëN· ÃNÃ vBìNË Â óNìMó ¶FvÑ¶FÆN·MË�¶Fó Â ·N·NËFû�? ·NvB·NË Â Æ ò
¶uËNëNë Ã Â ËNv ò ìNìNëNó Ã ¶FvÑ¶FË Â ·NËNË Â ·N·NËN��U ·Nv ÂNÃNÂ ·M·
¶uËNëNëNÆ ò Ã vB·N·NÆ Ã ¶uó ¶FvÑ¶F·NóMóNëNó Â ·N·NËFû�8 ·NvB· Ã ·NË ò
¶uëN·NóN· Ã vOìMó Â ìNÆNó m�·Nv Ã ·N·�¶uóNó Â ·N·NËN��l ·NvÑ¶ ò Æ Ã Æ
¶uëN·Nì�¶ Â óNvBóNÆNË ò ó�¶ ·Nv ò ÂNÃ ÆNÆNË Â ·N·NËN��k ·NvBóNË�¶F·M·
¶uë ÂNÃ ¶ m Ã ËNvBÆ�¶ ÂMÂNÃ Ë m�·NvBËNÆ�¶FÆMìNó Â ·N·NËN��Q ·NvB·Nì ò ·M·
¶uë Â ìNë ¶FëNv Â ÆNÆNË Â Ë m�·Nv ò óNìNìMìNË Â ·N·NËNpB@ ·NvÑ¶N¶FìNËMì
¶uëNó Â ó óNv ÃMÂ ëNÆ Ã Ë ·NvBÆ ò Â ¶FÆN· Â ·N·NËN��¢ ·NvÑ¶FÆN·N·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uëNó Â ò ëNvOìM· ò Ë ò Ë ·NvBóNËN·M·NóNË Â ·N·NËNI\� ·Nv Â ò ëN·M·
¶uëNóNË ò ¶N¶Fv ò ¶FÆ Ã ò ó m�·NvB·�¶F·NóMëNó Â ·N·NËNpBL ·NvÑ¶N¶FëN·M·
¶uë Ã ¶ ò m ÂNÂ v ò Â ¶uË Ã Æ ¶FvB· ò ë ò ËNË Â ·N·NËNpBJ ·NvÑ¶FóN·N·M·
¶uë Ã ò ¶ Â ÆNv Ã ë ò ë Ã ì m�·Nv Â ¶FËNÆ Ã · Â ·N·NËNI\U ·Nv Ã ·NëN·M·
¶uë Ã ò Æ Â ìNv Ã ò ëNë Â · m�·NvBóNìNë�¶u·N· Â ·N·NËNpB� ·Nv ÂNÂ ·N·M·
¶uë Ã ÆNó ¶FËNv ò ÆNÆN·N·M· ·Nv Ã Ë Â ·N·NË Â ·N·NËN��� ·Nv Â ÆN·N·M·
¶uë Ã ÆNÆ Ã ëNv Ã ¶Fë ò óM· ·NvBÆ Â ìMìNëNó Â ·N·NËNpBI ·Nv Â ¶FóN·M·
¶uë Ã ë ò Ã ËNvBì ò ì�¶ Â Æ m�·NvBÆNì ÂNÃMÃ · Â ·N·NËNE�k ·Nv Â ë Â ·M·
¶uë Ã ëNÆ òNò vÑ¶FëN·N· Â ó ¶FvB·N·NóM·NÆN· Â ·N·NËNpBE ·NvB·NìN·N·M·
¶uëNÆN· Â m Â ¶FvB·�¶FÆ Ã ·NË ·NvBÆN·Nì ÂNÂ ó Â ·N·NËNpBR ·NvÑ¶FóNëN·M·
¶uëNÆN· Ã mc¶FìNvB·NËNì�¶F·NË ·Nv ÃNÂ ¶uóNëNó Â ·N·NËNpB� ·NvÑ¶ ò ·N·M·
¶uëNÆ�¶ Â ¶ Â v Â ëNËNì Â Æ ·Nv ò ìNÆMìNìN· Â ·N·NËNpBG ·NvÑ¶N¶ ò · Ã
¶uëNÆ�¶FË mc¶ Ã v Â óNë Ã ËNó ·NvBë Ã ì�¶FÆN· Â ·N·NËNI\W ·NvBó Â ëN·M·
¶uëNÆ Ã ó m�ëNvBëN·N·N·MÆNó ·NvBì ÃNÃ òNò Ë Â ·N·NËNp�� ·NvÑ¶N¶Fë Ã Æ
¶uëNÆ ò · m�ó�¶Fv òNò Â ËNÆNË ·NvB·�¶ ò · ò ó Â ·N·NËNp�U ·NvÑ¶N¶ ò ·M·
¶uëNÆNìNË ¶N¶Fv ÂNÂ óNì Ã · m�·NvBìNìNËN· Ã ó Â ·N·NËNI�J ·NvÑ¶F·NË Â ò
¶uëNË Â ¶ óNvO·MËNËNóNóN· m�·NvB·NËNË Â ìN· Â ·N·NËNI_k ·Nv Ã ·NóN·Mì
¶uëNË Ã · ¶FÆNvBë òNò óNóMó ¶FvB· Ã óMËNËNË Â ·N·NËNI�G ·NvÑ¶ ò Ã ·M·
¶uëNË Ã ì ¶ Â v ò Ã ËNó Ã Ë ·NvBÆNË ò Ã óN· Â ·N·NËNI_z ·NvÑ¶FìN·N·M·
¶uëNË ò ¶ ò vOË ÂNÂ óNìNË ·NvBËNË ò ì ò Ë Â ·N·NËNp�q ·NvB·NËNÆN·M·
¶uëNËNÆNë ¶FËNv Â ¶FÆNË Ã ì ¶FvÑ¶FìNËMëNËNó Â ·N·NËNpB8 ·NvÑ¶FìNÆN·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uëNËNë Â óNìNv Â Æ Â ó Ã ¶ m�·NvBëNÆNÆ ò ìN· Â ·N·NËNEPQ ·NvBóNÆNÆN·M·
¶uëNËNëNË Â ìNvBË Â ìNËNËMó mc¶FvB· Â ËN·MËN· Â ·N·NËNI�T ·NvÑ¶FìNÆN·M·
¶uëNëN· Ã Â ò v Â Æ ò Æ Â ó m�·Nv ÃNÃ ë Ã ÆNó Â ·N·NËNI�: ·Nv Â ·N·N·M·
¶uëNëN·NË Ã ÆNvBÆ Ã ·NìNóMë ·NvBËNìNó Â ìNË Â ·N·NËNI�L ·NvÑ¶ ò ë�¶uë
¶uëNëN·Nì ò ·NvBëNë�¶Fó Â ¶ ·NvBÆNÆNÆMÆ ò · Â ·N·NËNI�@ ·NvÑ¶Fó�¶Fë Ã
¶uëNëNó ò ò óNvBÆNë ò ¶FÆ ò ·NvBó òNòMò Â · Â ·N·NËNI|û ·NvÑ¶ Â ó Â Ë
¶uëNë òNò Ã ëNvBÆNó Â óNËM· ·Nv Â ÆNìMë Ã Ë Â ·N·NËNI�8 ·NvÑ¶ Â ËNë Â
¶uëNëNìN· ¶FÆNv ÃNÃNÃNÃ ò · m�·NvBË ò ëNë Â ò Â ·N·NËNI�I ·NvB·NÆNÆ Ã ó
¶uëNìN·Nó ¶ Â v Â ò ¶FóNËMË m�·NvBó ÂNÃ ·M·N· Â ·N·NËNpBC ·NvÑ¶ ò ÆNóMë
¶uëNìN·Nì ò vOËMë Â ËNë Ã ·NvBìNëNó Ã ëNË Â ·N·NËNpBl ·Nv ÂNÂ ËN·M·
¶uëNì Â Ë Ã ÆNvBÆNë Â ò ¶u· m�·NvBË ò Ã ·M·NË Â ·N·NËNE�U ·Nv Â ¶FóN·M·
¶uëNì Ã · ¶F·NvBó Ã ëNìNëMË ·Nv Ã ¶N¶uìNóNË Â ·N·NËNQSz ·Nv Â ¶ Â ·M·
¶uëNì Ã ò ¶F·NvB·NËNëNóNìMó mc¶FvB·NóNËNóMËNË Â ·N·NËNEP? ·Nv Â ÆNëN·M·
¶uëNì ò ì óNÆNv Ã ·NëNË Ã ò ·NvBËN·Nì ò Ë ò Â ·N·NËNEPL ·Nv Ã ·�¶F·Më
¶uëNìNÆ ò ¶FóNv ò ·Nì�¶FìMË ¶FvB·NÆNìM· Ã Ë Â ·N·NËNEP: ·Nv Â · ò ·M·
¶uìN·N· Â ÃNÂ vBÆ�¶ ò ó ò ó m�·Nv òNò ¶N¶ Ã ó Â ·N·NËNEP8 ·Nv Â ËNóN·M·
¶uìN·N·Nó m Ã ·NvBë ò ¶ ò ÂNÃ m�·NvBËNÆNìNëMëNó Â ·N·NËNI�� ·NvB·NÆ�¶N¶ ò
¶uìN·N·Në m Â ëNvB·NóNÆMÆ ò Ã mc¶FvB·NÆNìNì�¶FË Â ·N·NËNI�Z ·Nv Â óN·N·M·
¶uìN· Â ó m ò Â vBëNëNóM· Ã ò ·NvB·N·NÆ Â óNó Â ·N·NËNpBQ ·Nv ÂNÃ ÆN·M·
¶uìN· Â ò m Ã ¶Fv Ã ò Ã Ë Â ó m�·Nv Â ìNÆ Â ò · Â ·N·NËNI|¢ ·Nv Ã ·NëN·M·
¶uìN· Â Ë m�ó�¶FvÑ¶N¶ ò ëNÆN· m�·NvBóNË Â ·�¶Fó Â ·N·NËNI\q ·Nv Â ìN·N·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uìN·NóNó m Ã óNvBËNÆ òMò ¶Fë ·NvB·NÆN·MìNìN· Â ·N·NËNRMT ·Nv Ã ·NóN·M·
¶uìN· ò ¶ m�ëNvBÆ ÂNÃ Ë Â Ë ·Nv ÃNÂ óM·NëNË Â ·N·NËNE�z ·Nv Â ËNìN·M·
¶uìN·NÆNË m�ó Ã vBóNË�¶uë Ã ò ·NvBìNë Ã ò ëNË Â ·N·NËNRhl ·NvBóNóNìN·M·
¶uìN·NËN· m Â ÆNvBÆ�¶FóMóNë Ã ·NvBëNëN· ò · ò Â ·N·NËNEPJ ·Nv Ã ËN·N·M·
¶uì�¶F·�¶ ËNvOìMË Â Ë Â Ë ·NvÑ¶FóNë Â ìNË Â ·N·NËNI�p ·Nv Â · Â ·M·
¶uì�¶ Ã ì ó�¶Fv Ã ÆN·N· ÂMÃ m�·NvBóNó�¶Fë ò Ë Â ·N·NËNEP@ ·Nv Â ·NëN·M·
¶uì�¶ òNò ó�¶Fv Â ÆNÆ ò ·M· ·NvÑ¶FË Ã òNò Ë Â ·N·NËNI�E ·NvB·NËNÆNëMì
¶uì�¶FË Ã Â ò vBÆ ò ìNë�¶uË ¶FvB·NóN·MóNËN· Â ·N·NËNRMC ·NvÑ¶FÆNÆN·M·
¶uì Â ·NË m Â ÆNv ò óNÆM·NóNÆ m�·NvBì Â · Â ëN· Â ·N·NËNRMJ ·Nv Â ò ·N·M·
¶uì Â ¶N¶ m Ã ÆNvBë Ã Æ�¶FÆ�¶ m�·Nv Ã ò óNì ò ó Â ·N·NËNRM8 ·Nv Ã ¶FìN·M·
¶uì ÂNÂ · mc¶FëNv Â ò ëM·N·Nó m�·NvB·NË�¶FëM·Nó Â ·N·NËNR�¢ ·Nv Â ¶ Â ·M·
¶uì Â ë Â m�·NvBì Â ËNëM·N· m�·Nv ò · ò ëMÆNó Â ·N·NËNI�� ·NvÑ¶FëNÆ Ã ¶
¶uìNó Ã ¶ ¶ ò vBëNÆN· Â Ë ò ·NvBóNó�¶ Ã · ò Â ·N·NËNEPT ·Nv Â ó ò ·M·
¶uìNó ò ó Ã óNvÑ¶N¶ Ã óNÆ ò ·Nv Â ò ¶uë�¶F· Â ·N·NËNEcû ·NvÑ¶ ò óNì ò
¶uìNóNÆ ò Â ìNv Ã ¶N¶F· Ã ò m�·Nv ò ÂNÂ ¶uóN· Â ·N·NËNRMQ ·NvBó Ã ìN·M·
¶uìNóNë�¶ ò ·Nv Â ó òNò ¶uÆ ¶FvB· ò ë�¶FóNó Â ·N·NËNEP� ·Nv Â ¶FÆN·M·
¶uìNóNëNì ò ¶Fv Â ìNË Â ëMó m�·NvÑ¶F·NÆ Â ò Ë Â ·N·NËNEPZ ·Nv Ã ÆNìN·M·
¶uì ÃNÂ ò m�óNÆNv Ã ì�¶ Â Ë Â m�·NvBË Ã · ò Â · Â ·N·NËNR�W ·Nv Â ¶N¶F·M·
¶uì ò Ã ó m Â vB·Nì�¶FÆ Ã ó ·Nv Â ËNìMë Â ó Â ·N·NËNRcû ·NvÑ¶ Â ·N·M·
¶uì ò ìNÆ ò óNvBëNë ÃNÂ ÆMÆ ·NvBËN·NóMó Â ó Â ·N·NËN��R ·Nv Â ëNìN·M·
¶uìNÆN· Ã ò vOó ÂNÃNÃ ì ò ¶FvB·NË Ã ò ÆN· Â ·N·NËNRM@ ·NvBóN·N·N·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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¶uìNÆ�¶FÆ óNËNvÑ¶F·�¶F·NìMó ·NvÑ¶Fë Ã ÆNë ò Â ·N·NËNRM� ·NvÑ¶FÆ òNò Ã
¶uìNÆ Â ò ó Ã vÑ¶ Ã ¶ Â ëMì m�·NvBË ÂNÂ óMìN· Â ·N·NËN�PE ·NvBó�¶ Ã ·M·
¶uìNÆ Â Æ ó ò vBì Â ËNëNìMë m�·NvBë Â ò ìMËN· Â ·N·NËNRMk ·NvÑ¶N¶Fó Â ¶
¶uìNÆNó Â Ã ·Nv Â ëNÆ òNò Â ·NvÑ¶ ÃNÃMÃ ¶ ò Â ·N·NËNR�� ·NvBó�¶ ò ·M·
¶uìNÆ ò ë ëNvOìM·Nó�¶FìN· m�·Nv Â ó Â ËM·N· Â ·N·NËNRuU ·NvÑ¶FìNìN·M·
¶uìNËN· Â Ã ËNvBË ò Ã ëNóMË ·NvBó ò ÆMËNÆN· Â ·N·NËN�P� ·Nv Â Æ Â ·M·
¶uìNË ò Ë mc¶F·Nv ò ¶FëMìNìNË ¶Fv ÂNÂNÂ ëNóNË Â ·N·NËNR�q ·NvBóNËNËN·M·
¶uìNËNË ò m Ã ¶FvB· Ã óMì�¶Fì ·NvBÆ ò ¶ Â ËNË Â ·N·NËN��G ·NvÑ¶ Ã ìN·M·
¶uìNËNì Ã m�·NvBÆNëN·Nì ò · ·Nv ÂNÃ ìMó Ã Ë Â ·N·NËNRMZ ·Nv Â ìNËNóM·
¶uìNë�¶Fë ó ò v Â ÆNÆNÆNë ò ·Nv Ã ìNÆ Ã ·N· Â ·N·NËN��: ·NvBóN· Ã ·M·
¶uìNëNìNì mc¶FëNv ò ·NËMÆNìNÆ m�·NvBÆ Ã ëNË Ã · Â ·N·NËN�Pk ·NvB·Nì�¶F·M·
¶uìNì�¶Fó m Â ÆNv Â óNË ò óNË m�·NvBó Ã ¶ Â ÆNË Â ·N·NËNl�T ·Nv Â ¶F·N·M·
¶uìNì Ã · m ÃNÃ vBÆN·NÆ Ã Æ Ã m�·Nv Â ÆNë Ã ËNË Â ·N·NËN�PJ ·NvÑ¶ ò ËN·M·
¶uìNì ò ó m Â ËNvB·NÆNì ò Â ¶ ·Nv ò ËNìM·NÆNó Â ·N·NËN�PT ·NvÑ¶ ÂNÃ ·M·
¶uìNìNÆNë ÂNÃ vBó Ã ëNË ò Ë m�·NvBó�¶N¶FìMëNË Â ·N·NËNRMp ·NvB· ò ÆN· Ã
¶uìNìNÆNì ó�¶FvBì�¶F· Ã ËMó m�·NvBó ÂNÃ ·M·Nó Â ·N·NËN�cU ·NvÑ¶FË ò Â ì
¶uìNìNìN· ó Ã vBëN·NÆNó�¶uó m�·NvBóNë Ã ë Ã ó Â ·N·NËN�PQ ·Nv ÂNÃ ÆN·M·
¶uìNìNì Â m Â vBëNì ò ë ò · mc¶FvÑ¶Fë Ã ìMìN· Â ·N·NËN�Pz ·Nv ÂNÃ óN·M·
Â ·N·NóNì ìNvOëMËNëNÆN·NÆ ¶FvB· ÂNÃ óNÆNË Â ·N·NËNl�8 ·Nv ÂNÃ ËN·M·
Â ·N· Ã · m�ó�¶FvÑ¶ Â · ò ·NÆ ·NvBë�¶ ò ·NËN· Â ·N·NËNCST ·Nv Â ìN·N·M·
Â ·N· Ã ë m Â ·NvBÆNì�¶uì Ã ë ·NvBËNóNÆMó Ã Ë Â ·N·NËN��l ·NvÑ¶Fë ò ·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv
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Â ·N· ò ¶ m�óN·NvB·NÆ�¶uëNËNë ¶FvÑ¶ Â ÆMìNóN· Â ·N·NËN��� ·Nv Â ÆNóN·M·
Â ·N·NÆ Ã mc¶Fv Ã ¶FóNËMËN· m�·NvBì�¶FËNÆ ò · Â ·N·NËNRMI ·NvÑ¶F· ò ·Mó
Â ·N·Në Ã mc¶ Â vB· ÂNÃ Ë Â ó m�·Nv ò ËNëN· ò ó Â ·N·NËN��? ·NvB·Nì�¶ Â ò
Â ·N·NìNË m Ã ëNv ÂNÃ ò ÃNÃ ¶ m�·NvB·NìNìNóMóN· Â ·N·NËNCS? ·Nv ÂNÃ ·N·M·
Â ·�¶F·NÆ mc¶FóNv ÃNÃ ò Ë Ã · ·NvBó Â ìM·N·N· Â ·N·NËN�PC ·NvBóNóNóN·M·
Â ·�¶N¶N¶ m ò vBÆN· ò Æ�¶Fó ·Nv ÂNÃ ë�¶N¶Fó Â ·N·NËN��W ·Nv ÂNÃ ëN·M·
Â ·�¶ ÃNÂ Â óNvB·N·Në Â ò ó m�·Nv ÃNÂ ìNËM·Nó Â ·N·NËNl�L ·NvBó Â ·N·M·
Â ·�¶ ÃNÃ m�óNËNv ò ÆNëM·Nì Â ·Nv ÃNÃNÃ Æ�¶FË Â ·N·NËNl�p ·Nv Â óN·N·M·
Â ·�¶Fë Ã m�·Nv Â ¶N¶ ÃMÃ ó ¶FvÑ¶ ò ëMó�¶FË Â ·N·NËNl�E ·NvBó ÂNÃ ·M·
Â ·�¶FëNÆ m Â vBËN· ò ÃMÂ ò ·NvBËNìNËMì�¶F· Â ·N·NËN�hû ·NvBó Ã ËN·M·
Â · Â ·Në ó Â vBóNëNìNëNË Ã mc¶FvB·N·N·NÆM·NË Â ·N·NËNl�? ·NvB· Ã ó�¶uó
Â · ÂNÂ Ë mc¶F·NvBëNëN·M· Ã · m�·NvB·NìNë ò Â Ë Â ·N·NËNl�@ ·Nv Â ìNÆN·M·
Â · ÂNÃ ò mc¶FëNv Â ì ÃMÃNÃ ì ·NvBË ò Æ Â ìNË Â ·N·NËN�P@ ·Nv Â ëNëN·M·
Â ·Nó Ã ò ¶F·NvBËN·�¶FËNÆMó ·NvBóNËNìMËNËNó Â ·N·NËNl�� ·Nv Â ËN·N·M·
Â ·Nó ò · m Ã ËNvÑ¶Fì Ã ¶FìNì m�·NvBì òNò ëM·NË Â ·N·NËN�P8 ·NvÑ¶ Â ì Ã Æ
Â ·NóNÆ Ã Â ò vBË ò ÆNÆ ò ó m�·NvBì Ã ò Ã ëNó Â ·N·NËNl�R ·Nv Â óN·N·M·
Â ·NóNËNÆ m Ã ·NvBÆN· Ã ò Â ó m�·Nv ò Â óNìMËNó Â ·N·NËNCS: ·Nv Â ·�¶F·M·
Â · Ã óN· m Ã ËNv ò ëNó�¶FËNÆ ·Nv Ã ÆNëMÆNóNË Â ·N·NËNl�û ·NvÑ¶FËN·N·M·
Â · Ã ó Â m ÃNÃ vÑ¶Fì�¶M¶FÆNÆ ·Nv Ã ò ËMóNÆ ò Â ·N·NËNl�� ·NvBóN· Ã ·M·
Â · Ã ËN· ò Â vBÆN· Ã ì�¶ Â ¶FvB·N·Nì Ã óNó Â ·N·NËN�PZ ·NvÑ¶ Â ËN·M·
Â · Ã Ë Ã m Ã ËNvÑ¶FÆ òMòNò · ¶FvB·�¶FëMì�¶Fó Â ·N·NËNCSL ·Nv Ã ò ·N·M·
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv



Â · ò

7%JNzPpO:=í~v Â ÷ ö RNE�U�@OE�k;:F?
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Â · ò Â ë Ã óNvÑ¶ Â ¶FËNëMë mc¶FvÑ¶FóNì ò ¶Fó Â ·N·NËNl�C ·NvÑ¶FóNÆN·Mì
Â · ò óNó ò Â vBó òNò ë ò ë m�·NvBÆ Ã ÆNó Ã · Â ·N·NËNl�U ·NvBóN·NìN·M·
Â · ò Ë ò m�ó Ã vBËNó Ã óN·Nó ·NvÑ¶ ÃNÂ ò Ã Ë Â ·N·NËNCS8 ·Nv ÂNÂNÃ ·M·
Â · ò ë�¶ m ÂNÂ v Â ìNÆMìNË Ã ·NvB·�¶F·MËNóNË Â ·N·NËNl�I ·Nv Â · ò ·M·
Â ·NÆ Â ò ò vOÆMëNóNóNëN· m�·Nv Ã ËNìN·M·NË Â ·N·NËN��¢ ·NvÑ¶F·Në�¶uë
Â ·NÆNëNË ¶FÆNvBË�¶Fë�¶ Â ¶ ¶FvÑ¶ ò Ã ·NëN· Â ·N·NËNCS@ ·NvÑ¶Fì�¶F·M·
Â ·NË�¶Fë Â ëNv Ã ì ò Â Æ Â m�·NvB·Nì Â ÆMÆNË Â ·N·NËNC}û ·NvB·NëNëNËMì
Â ·NËNÆ Ã Â ÆNvÑ¶ Â ·NË Â ë ·Nv ÂNÂ ìMËNËNó Â ·N·NËNCSR ·NvÑ¶FËN·N·M·
Â ·NËNÆNë Ã ·NvBÆ Â ò ëNë ò m�·NvBìNË�¶N¶ Â ó Â ·N·NËNl�l ·Nv Â óNËN·M·
Â ·Në Â ¶ òNò v ò Ë Â ÆNó Â ¶FvB·NÆNó�¶FóNó Â ·N·NËNCS� ·NvÑ¶FìNÆN·M·
Â ·Në Â ì m Â ¶FvBëNÆNó ÂNÃ Ë ·NvBë ò ì�¶F·N· Â ·N·NËNl�k ·NvBó�¶F·N·M·
Â ·NëNó Ã ¶ ò v ÃNÃ ì�¶FËMó m�·NvBÆNìNóNÆ Â · Â ·N·NËNCSC ·NvÑ¶FìN·N·M·
Â ·NëNÆ Â m�·Nv Ã ì Ã ¶ Ã · m�·NvBËNóNË òMò ó Â ·N·NËNCSE ·Nv Â ËNÆN·M·
Â ·NëNëNì ò Â vBóNë�¶FÆNÆMë ·Nv ò ¶ òMò ÆNó Â ·N·NËN��q ·Nv Â ·Nì Â ì
Â ·NìNó Ã ó ò v Ã óNËNëNëMì ·NvBëNÆ Ã ò ·N· Â ·N·NËNCSI ·NvBóN·N·N·M·
Â ·NìNËNë ó ò vBóNëNËNËNëMË m�·NvBóNË Ã ì Â ò Â ·N·NËNCSp ·NvBóNóN·N·M·
Â ¶F·N·NÆ Ã ËNvBì Ã ¶FËNë Ã ·NvB·Nì�¶uëNìNó Â ·N·NËNl�Q ·Nv Â ìN·N·M·
Â ¶F·NóNó Â ëNvBë�¶FóNÆNËMó ·NvBÆ Ã ó�¶F·NË Â ·N·NËNl�q ·Nv ÂNÃ ·N·M·
Â ¶F·Nó Ã Â ëNvÑ¶ Ã ¶Fó Â ó ¶Fv ÂNÃNÃ ·NëN· Â ·N·NËNl�J ·NvÑ¶F·Në ò ë
Â ¶F· ÃNÂ m ÃNÃ vBìNëNë Ã ·NË ·NvBë Â Ë ò ë ò Â ·N·NËNl�Z ·NvBó Â ·N·M·
Â ¶F·NÆ Â m Â ÆNv ò ÆNë Ã ·NË ·NvBóNìNÆMóN·Nó Â ·N·NËNCS� ·NvÑ¶FóNëNë Ã
ö RMEoU�@OE�k;:F?4RNE[>Y:^¢�U�®%JNLN:DvFvDv



Â ·MÆ
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Â ¶ ÃNÂNÂ ¶FóNvBóNëNóNëN·M· ·NvBìN·N· ÂNÃ Ë Â ·N·NËNCSl ·Nv Â ËN·N·M·
Â ¶ Ã òNò óNóNvBËNìNì Ã ò · ·Nv ò ó ò ìN·Nó Â ·N·NËNQSG ·Nv Â ÆNìN·M·
Â ¶ ò · Â m�ÆNv Ã ·N· Â ¶FË m�·NvBëNìN·NóMóNó Â ·N·NËNCSJ ·NvB·NëNìN·M·
Â ¶ ò ¶F· ËNvOó ò Â ë Â · ·NvBëNó�¶ Ã ìN· Â ·N·NËNQS8 ·NvÑ¶ Ã ìNëMë
Â ¶FÆNÆNì ¶N¶FvBÆ�¶ Ã ¶FëM· mc¶FvB·NÆ ÂNÂ ò · Â ·N·NËNCSQ ·NvÑ¶ ÂNÃ ¶uë
Â ¶FËNÆNÆ Â ËNv ò ë Ã ¶FëMË m�·Nv Ã ·NóNëMë ò Â ·N·NËNCSG ·NvÑ¶ Â ËNëMë
Â ¶Fë�¶F· m Â ÆNvBë Ã ò ÃNÂ ó ·NvBËNìNÆMËNóNË Â ·N·NËNQS: ·NvÑ¶FËNÆN·M·
Â ¶Fë�¶ Ã mc¶FËNvBË ò óMÆNìNÆ ¶Fv Â ·NÆM·NËNË Â ·N·NËNQST ·NvÑ¶F·N·N·M·
Â ¶FëNóNì m Ã ¶Fv ò Ë�¶uÆ�¶Fó m�·NvBëNóNËNëMËN· Â ·N·NËNQSp ·NvB·Nì ò ·M·
Â ¶FëNÆ�¶ mc¶F·NvÑ¶ Ã ¶uó�¶FË m�·NvBìN·�¶FÆMÆN· Â ·N·NËNQSL ·NvÑ¶FëNëN·M·
ÂMÂ ·NË ò Â ìNvBìNÆNóN·Nì�¶ ¶Fv Â ¶FÆ Ã ó ò Â ·N·NËNQS@ ·NvÑ¶ Â ìNì ò
ÂMÂ ¶Fë Â m�óNìNv Â ëNì Â ì ò ·Nv ÃNÂ ¶uÆ�¶FË Â ·N·NËNQSI ·NvB·NÆN·N·M·
ÂMÂNÂ ë Ã m Â ÆNv Ã ë�¶ ò ìNë m�·Nv Â ¶Fó�¶uËNó Â ·N·NËNQSE ·NvÑ¶FóNëN·M·
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² zPJNZDJnû�@BJNE;��ý=v�:^UHJNpOv Â ·N· Ã � ² §+�¯¶ Â ëM� ò · Â
² ?P:DpBIKJMEnm�¦4G ö JNC�U�8�q¥�É§+v�:�U_JNpBv Â ·M· ò � ð ² ³ ö @BC�GDvB�aë Ã ë�¶u�i¶
² ?P:DpBIKJMEnm�¦4G ö JNC�U�8�q¥�É§+v�ý=v :�U_JNpBv Â ·M·NËN� ² �;§+<;�­¶FË Â � ÆNó Ã
² pBJNCS?;� ö vO��þùÿak;�nUoRME;��Ê�v���v¯¶FìNìMëN� ² �P§+� ò ·NóN� ó Â ò
² pB?;:FC�@BE;LN��ÎHv�:�UHJNpBv Â ·N·NÆM� ² �;§+��Æ ò ·N� ò ¶u·
í~JNCSz�RME;� Ê�v­¶FìNËNëN� ² §+��ëNóM�¯¶Fó
í~JNCS:DE�Uo@BE;:F�É§+v�:^UHJNpBv Â ·N· ò JM� ö :DE�U�C�JNpaí~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS� Â ò Ã �¯¶

� v Â ·N· ò zP� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q�� Â ò ìN�¯¶

� v Â ·N· ò GF� ö :DE�U�C�JNpaí~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS� Â ÆNëN�¯¶

� v Â ·N· ò ?P� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q�� Â ëM·N�¯¶

� v Â ·N· ò :F� ö :DE�U�C�JNpaí~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS� ÂMÃ ËN�¯¶

� v Â ·N· ò Ty� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aóN· Ã �¯¶

� v Â ·N· ò LM� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS�Éó�¶ ò �¯¶

� v Â ·N· ò 8P� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aóNóMìN�¯¶

� v Â ·N· ò @B� ö :FEoU�C�JNpaí~kPC�:DJMkjñ¯pB:DG�U�C�RNEP@OGH7%:FpO:FLNC�JMIKQS� Â ë�¶F�¯¶

� v Â ·N· ò û�� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q�� ÂNÂ ìN�¯¶
í~JNCSC�@BQ���í~v�§+vB� þã7ÉRNE;C}q���§+v�ÿÉv Â ·N·NÆN� ² �;§+��ÆNóMËN� ÃNÂ Ë
í~JNQSQ�:^U�Uo�aí~v¥:�U_JNpBv Â ·N·NËNJM� ö :DE�U�C�JNpaí~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS��¶u·NËNÆN��¶

� v Â ·N·NËNzP� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��¡¶F·MËNìN�i¶

� v Â ·N·NËNGF� ö :DE�U�C�JNpaí~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS��¶u·Në�¶F�¯¶

� v Â ·N·NËN?P� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��¡¶F·MìNëN�i¶

� v Â ·N·NËN:F� ö :DE�U�C�JNpaí~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS��¶M¶F· Â �¯¶

� v Â ·N·NËNTy� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��¡¶N¶u· Ã �¯¶

� v Â ·N·NËNLM� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS��¶M¶F·NìN�¯¶

Â ·NË



Â ·Më

� v Â ·N·NËN8P� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��¡¶N¶M¶FËN�i¶

� v Â ·N·NËN@B� ö :FEoU�C�JNpaí~kPC�:DJMkjñ¯pB:DG�U�C�RNEP@OGH7%:FpO:FLNC�JMIKQS�¡¶N¶ Â ëN��¶

� v Â ·N·NËFû�� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��¡¶N¶uó ò �¯¶

� v Â ·N·NËN��� ö :FE�UoC�JMpÉí�k;C�:FJNkjñ¯pB:DG^UoC�RME;@OGH7É:DpB:DLNCSJNI�Q��¡¶N¶FóNËM�¯¶

� v Â ·N·NËNpB� ö :FEoU�C�JNpaí~kPC�:DJMkjñ¯pB:DG�U�C�RNEP@OGH7%:FpO:FLNC�JMIKQS�¡¶N¶FóNìN��¶

� v Â ·N·NËNI�� ö :FE�UoC�JMpÉí�k;C�:FJNkjñ¯pB:DG^UoC�RME;@OGH7É:DpB:DLNCSJNI�Q��¡¶N¶ Ã ÆM�i¶

� v Â ·N·NËNEP� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��¡¶N¶uÆNËN�i¶

� v Â ·N·NËNRM� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS��¶u·NÆ�¶F�¯¶

� v Â ·N·NËN�P� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��¡¶F· ò ËN�i¶

� v Â ·N·NÆNJM� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS�ÉÆ Â ¶F�¯¶

� v Â ·N·NÆNzP� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aÆ Â óN�¯¶

� v Â ·N·NÆNGF� ö :DE�U�C�JNpaí~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS�ÉÆ ÂNÃ �¯¶

� v Â ·N·NÆN?P� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aÆ Â ËN�¯¶

� v Â ·N·NÆN:F� ö :DE�U�C�JNpaí~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS�ÉÆ Â ìN�¯¶

� v Â ·N·NÆNTy� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aÆNóMËN�¯¶

� v Â ·N·NÆNLM� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS�ÉÆ Ã óN�¯¶

� v Â ·N·NÆN8P� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aÆ ò ·N�¯¶

� v Â ·N·NÆN@B� ö :FEoU�C�JNpaí~kPC�:DJMkjñ¯pB:DG�U�C�RNEP@OGH7%:FpO:FLNC�JMIKQS�aÆ ò Ã �¯¶

� v Â ·N·NÆFû�� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aÆ ò ÆN�¯¶

� v Â ·N·NÆN��� ö :FE�UoC�JMpÉí�k;C�:FJNkjñ¯pB:DG^UoC�RME;@OGH7É:DpB:DLNCSJNI�Q��aÆ ò ËN�i¶

� v Â ·N·NÆNpB� ö :FEoU�C�JNpaí~kPC�:DJMkjñ¯pB:DG�U�C�RNEP@OGH7%:FpO:FLNC�JMIKQS�aÆNÆNóN�¯¶

� v Â ·N·NÆNI�� ö :FE�UoC�JMpÉí�k;C�:FJNkjñ¯pB:DG^UoC�RME;@OGH7É:DpB:DLNCSJNI�Q��aÆNÆNËN�i¶

� v Â ·N·NÆNEP� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aÆNëM·N�¯¶

� v Â ·N·NÆNRM� ö :DE�UoCSJNp�í~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS�ÉÆMëNëN�¯¶

� v Â ·N·NÆN�P� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aË�¶uóN�¯¶



Â ·Mì

� v Â ·N·NÆNl�� ö :FE�UoC�JMpÉí�k;C�:FJNkjñ¯pB:DG^UoC�RME;@OGH7É:DpB:DLNCSJNI�Q��aË Â ÆN�i¶

� v Â ·N·NÆNCS� ö :DE�U�C�JNp�í~kPC�:DJMkjñ¯pB:DG�U�C�RNEP@OGH7%:FpO:FLNC�JMIKQS�aËNó ò �¯¶

� v Â ·N·NÆNQS� ö :DE�U�C�JNpaí~k;CS:DJNk�ñ¯pO:FG�U�C�RNE;@BGH7%:FpO:FLNC�JNI�QS�ÉË Ã ·N�¯¶

� v Â ·N·NÆFU�� ö :DE�U�C�JNp�í~kPC�:DJMkjñ¯pB:DG�U�C�RNEP@OGH7%:FpO:FLNC�JMIKQS�aË Ã óN�¯¶

� v Â ·N·NÆNkP� ö :DE�UoCSJNpaí~k;CS:DJNk�ñ¯pO:FG�UoCSRNE;@BG_7É:DpB:DLMC�JNI�Q��aË Ã ò �¯¶

� v Â ·N·NÆF��� ö :FE�UoC�JMpÉí�k;C�:FJNkjñ¯pB:DG^UoC�RME;@OGH7É:DpB:DLNCSJNI�Q��aËNÆ Â �i¶

� v Â ·N·NÆFWH� ö :DE�UoCSJNpaí~k;C�:FJNk�ñ­pB:DG^UoCSRNE;@BG_7É:DpB:DLNCSJNI�Q��aËNËN·M�¯¶

� v Â ·N·NÆF¢�� ö :FE�UoC�JMpÉí�k;C�:FJNkjñ¯pB:DG^UoC�RME;@OGH7É:DpB:DLNCSJNI�Q��aËNëNÆN�i¶
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