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FMH=FM?BA¥N�\UWlS�A�K�HZY�FM?BA@ÛU�©A�¢dG�LVA�N¡F
Q�HJLVNaFMC
A�N¡\BWdA�K(_hFMA<^®S¡jF(?UAD_ZTVPZHJKML�F(?BWªe/>@?BLVCÞN�\UWlS�A�K	LVC�_ZT � _�j�C�CMWd_ZTOTVA<K5FM?`_ZN£F(?UAkF(HhF+_ZT�N¡\BWlS�A<K�HhYc¨i%&¨ÝA<N¡\BW=A<KM_hF(A�^1S¡jF(?UAdG�HJWdQUTVA�FMARWdA�F(?BH�^BC<e�½`HJKDCMHJW=ARF(A<C}F�QUKMHJSBTOA<W=C<�ÜF(?UAdKEA<^B\BG�F(LOHJN�G<_ZN�S�A=?�\UPJAZe1½`HJKDA��U_ZWdQUTVAZ�Y]HJK7>cA<CEF<wJwJe�w � L�F(? _ØQUKMHJS`_hSBLVTOLOF©j TVA�IZA<T@Û HZYi�Ue²úJ��F(?UA�?aj�SBKMLO^ W=A�FM?BH�^ � L�F(? CMLVW=QBTOAv?BA<\UKMLVC}F(LOGA<N¡\BW=A<KM_hF(A�C�HJNBTOj®wJw<¾�HZY/F(?BA[FMHZF+_hTbN¡\BWlS�A<K@HZY¾¨d%&¨¾e`>@?BA¥_Z^
IZ_hN¡F(_ZPJADHZY¾_lKEA<^B\BG�A<^®A<N¡\BW=A<K(_�F(LVHZNLVC�W=HJKMADKEA<TOA�Ih_ZNaFk_ZC
FM?BA¥N�\UWlS�A�K�HZY5¨d%&¨�LVNBG�KMA<_ZCMA�C<e	¼kC�FM?BA¥A���F(KEA<W=A�G<_ZCMAh� � A�G�LOFMA¥>cA<C}F�w!° � LOFM?Û®�x�U�²úJ�Ue�>@?BLVC
QBKEHJSBTVA�W G�_ZN�S�A�CM\BG�G<A<CECEY]\BTOTOjªCMHZTOIJA�^9HJNBT�j1Saj®FM?BA�?aj�SBKMLO^�W=A�FM?BH
^b� � ?BA�KMA<_ZC�F(?UAG<HZWdQBTOA�FMA¦_ZTVPJHZKMLOFM?BWóY¬_ZLVTOC	S�A<G�_h\BCMA¥HZY¾WdA�WdHJK}j£KEA<Ó¡\BLVKEA<W=A<NaF(C�e

��A¥NBHZFMA¥FM?`_hF�F(?UA¥N¡\BW�S�A�KkHZY�A<N¡\BW=A<KM_hF(A�^�Q�HJLVNaF(C�LOC
LONDJ`\BA�NBG<A�^�Saj7F(?BA¦LONBLOFMLm_ZT�\BQBQ�A<K
S�HJ\UNB^Ih_ZTV\UAZn�F(?BAlS�A�FEF(A�K[F(?BA�Ih_ZTO\BAZ��F(?BAlCEW�_hTVTVA�KkFM?BAlQ�HJKEFMLVHJNvHhY5F(?BAiPJKM_ZQB?9A��UQUTVHJKEA<^9^B\BKELVNBP£FM?BAlG�HJWR�QB\UF(_hF(LOHJNoe5½`HJK�A��U_ZW=QBTVAh�UY]HJK	>cA<C}F�w�¹Ue ± � L�F(?lÛ£�g�U�²úJ��F(?UADN�\UWlS�A�K@HZY¾¨d%�¨ ^BA<G�KMA�_hCMA<C�Y]KMHZW w!¸h´a°
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>¾_ZSBTVA¦º
nÞ§
\BW=A<KMLOG�_ZT�KMA�CM\BT�F(C�HZY�FM?BA¦G<HJW=QBTOA�F(A�CEF(KM_hF(A�PZj � LOFM?7^B\`_ZTÜ?BA�\BKMLOCEFMLVG
�)��ox�¾é¬ê�ç è *
	 ��ä�� �i� *ª¼ ç)m{ç�ê
ç�ê�è�n¡ësë`ì¬ë �Ue²úa° ´Bw�ú ±h´a� ¸ ´Bw�ú ºUe ¸
w
ç�ê�è�n¡ësë`ì¬ë �Ue²úJ� ´Bw�´ ¶Z´aºJº w!¸Z� ´Bw�¹ ´aúa°
e °Zú
ç�ê�è�n¡ë�ýoì¬ë �Ue²úa° ´¡±Z� ±Z�J¶ ¹a± ´Bw�º ¶Ue ¸J±
ç�ê�è�n¡ë�ýoì¬ë �Ue²úJ� ´Bw�¹ w�¹J¹Júa¸ ¶J¹ ´Bw�� ¸Z¹JºUe²ºa°
ç�ê�è�n¡ë¨�oì¬ë �Ue²úa° ´Bw�º ±J¸h´ wJw ´Bw�º ¶Ue�w!±
ç�ê�è�n¡ë¨�oì¬ë �Ue²úJ� ´a�a± úJ¶a¸J± ¸ ´a�a± ¸J°J±
e²úJ¶
ç�ê�è�n¡ë� /ì¬ë �Ue²úa° ´Bw�¶ ±Z¶a± w�� ´Bw�� úUe ¸Z¶
ç�ê�è�n¡ë� /ì¬ë �Ue²úJ� ´Bw�� w�´¡¸Z¶Jú ´aúa± ´a�Z´ úa°Z¶Uey´aº
ç�ê�è�n¡ë¨¡oì¬ë �Ue²úa° ´Bw�¶ w�¸Zúa°ZºZ´ w�¶J¶ ¹a°J¸ wJwJw!°Z¹
e °Zú
ç�ê�è�n¡ë¨¡oì¬ë �Ue²úJ� � � � � �
ç�ê�è�n¡ësë`ìOý �Ue²úa° °
w�� ±h´a� w�ú °
w�� ¸
e ¸Zú
ç�ê�è�n¡ësë`ìOý �Ue²úJ� ´a¶Z´ ¶Z´aºJº ¶J� ´a¶Z´ ´a¶a¸
e²¶J¶
ç�ê�è�n¡ë�ýoìOý �Ue²úa° °Z�a° ±Z�J¶ ¸ °Z�J¹ ºUe²¹J�
ç�ê�è�n¡ë�ýoìOý �Ue²úJ� ´aúJú w�¹J¹Júa¸ ±J°J± ´aúZ´ ¸J°
wJe²¶Jº
ç�ê�è�n¡ë¨�oìOý �Ue²úa° ´aúa± ±J¸h´ ¹Uw ´a¶a¸ w��Ue�w!¸
ç�ê�è�n¡ë¨�oìOý �Ue²úJ� ´J´aú úJ¶a¸J± ±h´ ´J´¡¸ ¸J°J°
e ±h´
ç�ê�è�n¡ë� /ìOý �Ue²úa° ´aúa¸ ±Z¶a± w!° ´aúa¸ w��Ue ±Z¹
ç�ê�è�n¡ë� /ìOý �Ue²úJ� ´a¶a° w�´¡¸Z¶Jú ¹a±J± ´¡¸Zú úZ´J´Be�w!°
ç�ê�è�n¡ë¨¡oìOý �Ue²úa° ´¡°
w w�¸ZúJºa°h´ ¸h´aº ´J´a¹ wJw!±Z�a¸�e °h´
ç�ê�è�n¡ë¨¡oìOý �Ue²úJ� � � � � �
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>¾_ZSBTOA¥¸
n�§k\BW=A<KELVG<_ZTbKEA<CM\UTOF(C�HZYcF(?UA¥?aj�SBKELV^ªCEF(KM_hF(A�PZj � LOFM?7CMLVW=QBTOA[?BA<\UKMLVC}F(LOG
�)��ox��é]ê�ç è *
	 ��ä�� �i� *ª¼ ç)m{ç�ê
ç�ê�è�n¡ësë`ì{ë �Ue²úa° ´¡±J° ±Z�Jú w!° ´Bw�ú ºUe ¸J°
ç�ê�è�n¡ësë`ì{ë �Ue²úJ� ´¡±J° úJ¹a° ¸h´ ´Bw�¹ ºJ�
e ¶a¸
ç�ê�è�n¡ë�ýoì{ë �Ue²úa° ´¡±Zú w�ºa° ¹Z´ ´Bw�º ¸
e ¸Zº
ç�ê�è�n¡ë�ýoì{ë �Ue²úJ� ´¡±h´ ºJ¹J¶a¸ ºa°Z¹ ´Bw�� ´J´a¶
e °J±
ç�ê�è�n¡ë¨�oì{ë �Ue²úa° ´¡±J¸ ¸Zú ¶ ´Bw�º ¹Ue²úJú
ç�ê�è�n¡ë¨�oì{ë �Ue²úJ� ´¡±J¸ ´aºJ¹ ±Z¹ ´a�a± ¹a¸�e úJ�
ç�ê�è�n¡ë� /ì{ë �Ue²úa° ´¡±J± ±J°J± w�� ´Bw�� ¶Ue²¶J¹
ç�ê�è�n¡ë� /ì{ë �Ue²úJ� ´¡±J± °J±Z¶Z´ °Z�a± ´a�Z´ ¹J¶J�
e ¸Zº
ç�ê�è�n¡ë¨¡oì{ë �Ue²úa° ´¡±J¸ w<´a�a±J¸h´ °ZºZ´ ¹a°J¸ ¶a¸Z¶J�
e �a±
ç�ê�è�n¡ë¨¡oì{ë �Ue²úJ� ¹J¶a± °Z±ZúJ¶Uw�´ ±J¸ZºJú ¹Z´a¹ ¹J¹Uw!°h¹Ue �J¸
ç�ê�è�n¡ësë`ìVý �Ue²úa° °
w�º ±J±
w ±J± °
w�� ¸
e²ºJ¶
ç�ê�è�n¡ësë`ìVý �Ue²úJ� °
w�º w�¶J¶Uw w�¹Jº ´a¶Z´ w!±Z¹
e²´Bw
ç�ê�è�n¡ë�ýoìVý �Ue²úa° °
w!° w��Jº º °Z�J¹ ´Be²�a±
ç�ê�è�n¡ë�ýoìVý �Ue²úJ� °
wJw ºa±h´aú ±
w�´ ´aúZ´ ´a�J�
e ±Z�
ç�ê�è�n¡ë¨�oìVý �Ue²úa° °
w�� ±
w!¸ ±Zú ´a¶a¸ ¶Ue²ºa°
ç�ê�è�n¡ë¨�oìVý �Ue²úJ� °
w�´ w!¸h´¡° ±
w!° ´J´¡¸ w!°J°�e ºZ´
ç�ê�è�n¡ë� /ìVý �Ue²úa° °
w�º ±Zúa¸ ´J´ ´aúa¸ w�¹
e ¹a±
ç�ê�è�n¡ë� /ìVý �Ue²úJ� °
w�º w�¹a±Zºa¸ °h´¡± ´¡¸Zú úUwJwZe ¹Uw
ç�ê�è�n¡ë¨¡oìVý �Ue²úa° ´¡¸
w w�¹J�J�Z´aú úJºa¸ ´J´a¹ ¶Uw!¸Z�
e²´a¶
ç�ê�è�n¡ë¨¡oìVý �Ue²úJ� ´¡°Z¶ ¹Z¶JúJ¶J¶Jº ¹a¸
w!± ´a¹Uw ±h´¡°Z¶
wJe ±Z°

¿ NÝFM?BA7S`_ZCELVCiHZY�F(?UA<CMAªG<HZWdQB\
F+_hFMLVHJN`_hTÞKEA<CM\UTOF(C � A7G�_ZNØ^BKM_ � F(?UA7Y]HZTVTVH � LONBP�A�WdQBLOKMLOG�_ZT�G<HJN��G<TO\BCMLOHJNBC�eª>@?UA�?aj�SBKMLO^�CMHJTO\UF(LOHJN�WdA�F(?BH�^BC�CEA<A�W FMH�HJ\UFMQ�A�KEY]HJKEW F(?BAdG<HJW=QBTOA�F(A=HJNBA�C<eª>@?BA£Wd_ZLVNS�HZFMFMTVA<NUA<G+¤�HZY@F(?BAdG<HJW=QBTOA�F(AdWdA�F(?BH�^BC�LVC�KEA<TV_hF(A�^�F(H�FM?BA�A�N¡\BWdA�K(_hFMLVHJN�HZY@F(?BA � ?BHJTVAdCMA�FiHZY@F(?UA¨d%&¨¾e&¼	F=TVA�_hCEFRY]HJKlF(?UAªFMA<CEF=QBKEHJSBTOA<W=C=G�HJNBCELV^BA�KMA<^ ?BA<KEAZ�ÞA<N¡\BW=A<K(_�F(LVHZNØG<_ZN KEA<Ó¡\BLOKMA7A�IZA<N�W=HJKMAF(?B_ZN úZ��¾�HZY
F(?BAªA<NaFMLVKMA7CEHJTV\UFMLVHJN�FMLVW=AZeÔ>@?BLOCRQ�A�KMG<A�NaF+_ZPJA®W�_�j�S�AªCMWd_ZTVTOA<K � ?BA<N�G�HJNBCELV^BA�KMLVNUPW=HJKMA¥G<HJW=QB\UF(_hF(LOHJN`_ZTOTOj1^UA<Wd_ZNB^BLONBP�QBKEHJSBTOA<W=C<e
¼�Naj � _�jJ�oFM?BAlCM_�I�LONBPJC�LONaF(KMH�^B\BG�A<^9Saj®LVW=QBKMH�I�LVNBPF(?UAkCEHJTV\UFMLVHJNRQB?B_ZCMAkCMA<A�WóF(H¥S�A
TVLOWdL�F(A<^bec>@?UA�N¡\BWlS�A<K�HZYÜ¨d%&¨ÔA<N¡\BW=A<KM_hF(A�^�SajRF(?BA
?aj
SUKMLV^dWdA�F(?
�H�^BC�LOC�Wl\BG+?�CMWd_ZTVTOA<KDF(?`_hN�F(?BA�N�\UWlS�A�K�PJA�NBA<KM_hF(A�^ÔSaj�FM?BA�G�HJWdQUTVA�FMAdHZNBA<C�e9½`\BKEFM?BA<KEWdHJKEAZ�cF(?BLOCN¡\BWlS�A<KkG�_ZN®S�A�KMA<^U\BG<A�^9LOY5_=PJH�H
^ªLVNBL�F(LV_ZTo\BQBQ�A<K
S�HJ\BNB^�Ih_ZTO\BA¥LVC
_�IZ_hLVTm_hSBTVAhe	>@?BA�^U\`_ZT/?BA<\UKMLVC}F(LOGW=A�F(?UH
^ª_ZQBQ�A�_hKMC@F(HRS�A�_iPJH�H�^ªG+?UHJLVG�A¥?UA<KMAhe
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>�_ZSUTVA¦¶Un&§
\BWdA�KMLOG�_ZToKEA<CE\BTOFMC
HhY¾FM?BA¦?¡j�SBKELV^ªCEFMK(_hFMA<PZj � L�F(?7^B\`_hTÜ?BA<\BKELVC}F(LVG
�)��ox��é]ê�ç è *
	 ��ä�� �i� *ª¼ ç)m{ç�ê
ç�ê�è�n¡ësë`ì{ë �Ue²úa° ´Bw�ú w�úJ¶ º ´Bw�ú °
e²ºa¸
ç�ê�è�n¡ësë`ì{ë �Ue²úJ� ´¡±J° úJ¹a° ¸h´ ´Bw�¹ ºJ�
e ¶a¸
ç�ê�è�n¡ë�ýoì{ë �Ue²úa° ´Bw�¶ w!°J° ¹J� ´Bw�º ¸
e²¹J¹
ç�ê�è�n¡ë�ýoì{ë �Ue²úJ� ´Bw�¹ °
w�úa± ºa°Z� ´Bw�� ¹J¶J¹
e �a±
ç�ê�è�n¡ë¨�oì{ë �Ue²úa° ´Bw!¸ ºa° º ´Bw�º ±
e²úJú
ç�ê�è�n¡ë¨�oì{ë �Ue²úJ� ´BwJw ´¡±J° º ´a�a± ¹J¹
e ¶a¸
ç�ê�è�n¡ë� /ì{ë �Ue²úa° ´Bw�¶ ±J°Z� ¸ ´Bw�� ¶Ue²ºJ¹
ç�ê�è�n¡ë� /ì{ë �Ue²úJ� ´¡±J± w!±ZúZ´ °Z�a± ´a�Z´ ¹J¶J�
e ¸Zº
ç�ê�è�n¡ë¨¡oì{ë �Ue²úa° ¹J¶J� wZw��Uw!±
w w!°Z¶ ¹a°J¸ ºJúZ´¡°�e �J¶
ç�ê�è�n¡ë¨¡oì{ë �Ue²úJ� ¹a¸J± ±Z°Zºa°Z¶Uw ±
w�¶a° ¹Z´a¹ w�ºa±h´J¶Ue ¹
w
ç�ê�è�n¡ësë`ìVý �Ue²úa° °
w�º ±J±
w ±J± °
w�� ¸
e²ºJ¶
ç�ê�è�n¡ësë`ìVý �Ue²úJ� °Z�Jº ¶a±
w ¸Zº ´a¶Z´ °J°�e ºUw
ç�ê�è�n¡ë�ýoìVý �Ue²úa° °Z�a° ¶J¶ ° °Z�J¹ ¹Ue�w!±
ç�ê�è�n¡ë�ýoìVý �Ue²úJ� ´aúJ¶ °Z¶a±Zº ±Z�J¶ ´aúZ´ ¹a¸J±�e ±Z¶
ç�ê�è�n¡ë¨�oìVý �Ue²úa° ´a¶J¶ ±
w�¹ ±h´ ´a¶a¸ ¶Ue²¹Z´
ç�ê�è�n¡ë¨�oìVý �Ue²úJ� ´¡¸Zú ¸h´a� °J± ´J´¡¸ ºa±�e °Z¶
ç�ê�è�n¡ë� /ìVý �Ue²úa° °Z�Uw ±J°Z¶ ¹Z´ ´aúa¸ wJwZe ¸J¸
ç�ê�è�n¡ë� /ìVý �Ue²úJ� °
w!° w�¹a±
w °Z�Z´ ´¡¸Zú úJ�Z´Ue ±Z¶
ç�ê�è�n¡ë¨¡oìVý �Ue²úa° ´¡°Z� w��J�Uw��a¸ ¶a°Zº ´J´a¹ ºJ¹J�J�
e ¹a°
ç�ê�è�n¡ë¨¡oìVý �Ue²úJ� ´¡°Z¶ ¹Z¶JúJ¶J¶Jº ¹a¸
w!± ´a¹Uw ±h´¡°Z¶
wJe ±Z°
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FM?`_hF�G<_ZN®S�ADCM\USBCEFMLOF(\
F(A<^ªY]HJK	F(?UA¥KELVPJ?aF@?B_ZNB^ªCMLV^UA¥HhY¾FM?BADCMA�F�G�H!IZA<KELVNBP=QBKMHZSBTVA�WñF(HRHJS
F+_ZLONF(?UA[CMHJTO\UF(LOHJN�HhYÜF(?BA[QUKMHJS`_hSBLVTOLVCEFMLVG@QBKEHJSBTOA<Wªe3>@?BA<KEAD_ZKEA[W�_hN¡j¦ÛU�#A�¢=G<LOA<NaF@Q�HJLVNaFMC<�B_hNB^1_ZTOT�CEHJTV\
F(LVHZNW=A�F(?UH
^BC@G�HJNBCELV^BA�KMA<^®?BA<KEA¥_ZKMA¦S`_ZCEA<^ªHJN7F(?BA�LVK@G<HZWdQBTOA�FMADHJK@Q`_ZK}F(Lm_hTbA<N¡\BW=A<KM_hF(LOHJNoe

��A
?`_�IJAkG<HJNUCMLV^UA<KMA�^dF � H�G�Tm_ZCECMA<C�HZYbA<N¡\BW=A<K(_�F(LVHZN�_ZNU^dCEHJTV\UFMLVHJNRW=A�FM?BH
^UC<n¾Y]HZK � _ZKM^�_ZNB^=S`_ZG+¤J�� _ZKM^oe¦>@?BAiG�HJW=QB\UF+_�F(LVHZN`_ZT/KMA�CM\BT�F(C[LONB^BLVG<_hF(A¥F(?`_�F[F(?BA�S`_ZG+¤ � _hKM^�WdA�F(?BH�^BC<�b\BCMLONBP£TVH � A<K[S�HJ\BNU^BC^BA�KMLOIZA<^ Y]KEHJW G<HZNB^BLOFMLVHJNB_ZT	Wd_ZKMPJLON`_ZTOC<��?`_�IJA�CEW�_hTVTVA�KRN�\UWlS�A�KMCdHZYDî/¨5C£_ZNU^ fÐ¨5C£CMHZTOIJA�^o�	Q�HJLVNaFMCPJA�NBA<KM_hF(A�^o�s_ZNB^®_iCM?BHJK}F(A�KkCEHJTV\UFMLVHJN£FMLVW=AZ��F(?`_ZN7Y]HJK � _ZKE^7WdA�F(?BH�^BC<e��A�?`_�IJA@_ZTOCMH[QUKMHJQ�HJCMA�^i_ZNB^iG�HJW=Q`_ZKMA�^i_�N¡\BWlS�A<K¾HZYs?BA�\BKMLOCEF(LOG�W=A�FM?BH
^UC¾Y]HJKcPJA<NUA<K(_�F(LVNUP[LVNBL�F(LV_ZT\BQBQ�A<KkS�HZ\BNB^BC�e[¼�W=HJNBP=F(?BA�W®�sF(?BA�^B\`_ZTc?BA<\UKMLVC}F(LOGZ� � ?BLVG+?9_hLVW=C�_hFkÚ`NB^BLONBPdFM?BA�ÛU�#A�¢=G<LOA<NaF[Q�HJLON¡F� LOFM?1F(?BA¦TVH � A<C}Fk^U\`_ZTÜTVH � A<K�S�HJ\BNB^®_ZQBQ�A�_ZKEC@IJA<K}jª_hFMFMK(_ZG�F(L�IJAZe« A�IZA<KM_ZT�KEA<G�A<NaF�_ZG+?BLOA�IZA<W=A<NaF(CÞLVN=CEF(H�G+?`_ZC}F(LOGkLON¡FMA<PJA�KÞQUKMHJPJKM_ZW=WdLONBP[HZü�A<K�QBKMHZWdLOCMLVNUP¥^ULVKMA�G�FMLVHJNBCHZY¾KMA�CMA�_hKMG+?®Y]HZK@HJ\BK�QBKMHZSBTVA�W®e ¿ NBA¦HZYcF(?UA<W LVC	FM?BA¥_ZQBQBTOLVG<_hF(LOHJN£HZY þ K
ÀHJSBNBA�K�S`_ZCMA�C�HZY3Q�HJTOj�NBHZWdLV_ZTLV^UA�_ZTOC@��w�ú��{e�>@?BLOC3LVC�_[WdA�F(?BH�^�Y]KEHJW G<HJW=QB\UF(_hF(LOHJN`_ZT�_ZTOPJA<SBKM_
FM?`_hF5?`_hC3S�A�A<NR_ZQUQBTVLOA<^�LON7��w�¶h��Y]HJK�F(?UACMHZTV\UFMLVHJN¦HZYULVNaF(A�PJA<K/QBKEHJSBTVA�WdC � L�F(?�_�Ih_ZK}j�LVNBP
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