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aÐG�B�DF[HKYULKLBQP
X.V UYKLZ	P&}¨�*bHO-I�D��`KLITSHIìGJSHI{aQCJDFB(OdKYG�V [�B�D&KLEHO�M�[#P5G�Z�bHO�M`SHUYKLEH_lDFB�O�D&Z�bAB(KLIeOdDFEHMAV E�O1DFZ�b�G�BJCJO1DFI
BJbHOdSHGJO	C�z�K�B(bfB(b`O�UYD&CJ_&O�G�B�V&S`B�D&_&O�CJDFB(OFRHKYC�CJO	GJX.O�Z	BJKLN&O�ULPlV&\xBJbHOd[HS`ÖWO�C�G0G�B�DFBJO&}

|�KL_ G�} g D&EHM¹¿�GJbHV�zìB(bHOfIeD=��KYITS`I G�SHI{aQC(D=B(O�N)G�}�B(bHOfE
SHI:[WO	C{V&\�SHGJO	CJG{\^V CTI2V [HKLUYO2GJX.O�O�M�TÙ Ø ©)I��Fb2D&EHM��TÙ g Æ 4 Ë Ø ©)I��Fb][#P{SHG�KYEH_-����×¹D&EHM]V XHX.V C�BJSHEHKLG�B(KLZ�[.O1D&I]\^V CJI2KYE`_°CJO	GJX.O�Z	BJKLN&O�ULP&}
�QEf|xKY_H}
¿-z¨O°ULO	B"�yÙ �Î}n�*bHO°Z�D&GJOd� Ù Ô KYE�[.V&BJb�á�_ SHC�O�G�KLG�BJbHO~GJD&I2O°D&EHM�Z�V KLEHZ�KLMHO�G¨D&UYG�V-z�K�B(b
BJbHOdXWO	C�\^V C�I�D&E`Z�O�V&\?B(bHOdV X`XWV C�B(SHE`KYG�BJKYZ°G�KYEH_&UYO�aÐ[WO�D&I]\^V CJI2KYEH_l¼ÌË ½ z�KLBJbA� ¥ Ô D&EHM��ÎÙ Ô }

�QE2|�KY_`} g z¨O�V [HGJO	C�N&O�BJb�DFBnE
SHI:[WO	CnV&\.SHGJO	CJG�DF\µB(O	C�z�bHKLZ�b]BJC(D&E`GJI2KLBuM`KLN O	CJG�KLBQP{[.O�Z	V IeO	Gub�D&C�I2\^S`U
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MHO	XWO	EHMHGnbHO�D1N�KLULP-V E:BJbHO�×*���Q�¹�
S�D&UYK�BQP }?v�O�bHD�N&O��®Ù g \^V C�KLMHO1D&U`×*���Q� � ' E; Ù Ø ��R#D&EHMT�®ÙªÆ 4�guº
\^V C ' E; Ù ØZn Ø Æ 4�Ø3nÌã#Ø R�C�O�GJX.O�Z�B(K�N O�U�P }ª�QEÇ|xKY_H}�¿wz¨O�V [HG�O�C�N OrUÑDFCJ_ O�_#D&KLEÓz�KLBJbÇ� Ù gZ4Jã [.O1D&I2G
O	GJX.O�Z�KYD&UYU�P¸\^V C2� � Ô�Ø34kÔ Æ)R¨\^V C]B(bHO�Z1DFGJOAVF\�XWO	C�\^O	Z	Bl×*���Q��}�è�E`\^V C�BJSHE�DFBJO�U�P R"BJbHOADFM`NFD&E#B�D&_ O�V&\
ITS`ULB(KLXHUYO�[.O1D&I2G°MHO	Z�CJO�D&GJO	GdMHC(D&IeDFBJKYZ1DFUYULPfD&G°B(bHO:�)SHD&UYK�BQPAV&\/BJbHO]×*���Q�Áz"V C�GJO	EHG�}:|§V&C ' E; Ù ØZnäã#Ø R
ITS`ULB(KLXHUYO�[WO�D&IeG]G�O�O�I BJVw[.O�b�D&CJI]\^SHU�O�N O	Eå\^V C2D�UYD&CJ_&OfE)S`IT[WO	C]V&\°SHG�O�C�G�KYE»BJbHO5G�P)G�B(O	I5R"K¶}ÌO&}�R
ITS`ULB(KLSHGJO	C�MHK�N O�C�GJK�BQPfb�D&G�Z�V&IeXHULO	BJO�ULP�MHKYGJD&XHX.O1D&C�O�M%}CUÉD��À��uËd9�M¬Ë��c4#Ìn4�À¤É#MÐ9§;lÉ³Í[Ñ�Ðg�3ÀH;JÍÏÀZË�Í�9:Ñ�>~�n4
4)<¸9rÑ�<?4ÄÎ�À
6�ÓÂvwO�Z�V EHG�KYMHO	C/V XHX.V C�BJSHEHKYG�B(KLZ
[.O1D&I]\^V C�IeKLEH_�z�KLBJb � Ù � Ù ã V�N&O�C5D¹G�B�DFBJKYZrZ�b�DFEHEHO�Ud\^V C+DºG�P)G�BJO�I z�KLBJbªÆ Ø SHG�O�C�G�z�K�B(b
G�P�I2I2O	B(C�KYZ�D&C�CJKLNFD&UÚ}8|�KL_H} ã GJb`V�z�GeB(bHOAD�N&O�CJD&_ OAM`O�UÑD1P&R*_ KLN&O�Eå[#P ¢ � f ¼t{ � ½ A&�¸R�D&Gez¨O�ULU~D&G2KLBJG
SHX`XWO	CT[WV&SHEHM¸MHO	CJK�N O�MºKLE��*bHO	V CJO	I ¿5\^V C-MHKLÖWO�C�O�E#B���}��*bHOlSHX`XWO	CT[WV&SHEHM»[.O�Z�V&IeO	GTCJO	UÑDFBJKLN O	ULP
BJKY_ b#B(O	CTD&G-B(bHO+D&C�CJK�N&DFU�CJDFB(O�_ O	BJG{Z�UYV&GJO�C-B(VABJbHOfG�B(D&[HKYULKLBQP�C�O�_ KLV E¸[.V SHEHM�DFC�P }w×"ULO1D&C�ULP RuDFB]D&C�CJKLNFD&U
CJDFB(O	G�[.O	BQz¨O�O	EAÃ	O�CJVeD&EHM+B(b`O�G�B�D&[`KYUYK�BQP�[.V SHE`M�D&C�P&R��ëÙ Ô P�KLO�ULMHG�B(bHOdG�I�D&ULUYO	G�B�D1N O	C(D&_&O-MHO	UÑD1P }� �.4
;JÀ3Ð.4Á<c4ÄÎÏÀ#6��c>lÓ É�9�Ì�ÍÏÎ^4ó>~�n4
4)<-ÓÂvwO�O�NFD&UYS�D=B(O�MÇB(b`OwD1N&O�C(DF_ OwM`O�UÑD1P8VF\{����×ïD&EHM
V X`XWV C�B(SHE`KYG�BJKYZf[.O1D&I]\^V C�IeKLEH_�D&GeD�\^SHEHZ�B(KLV EÓVF\~B(b`O5I2V [HKLUYOfGJX.O�O	M�[#P¹UYO	B�B(KLEH_rB(bHO+B(V&B(D&U�D&C�CJKLNFD&U
CJDFB(Ofá`��O�Mó�^B(V gZn Æ�[`KLB��=Z�b�D&EHEHO	U�SHGJO�KYEºB(bHKLG]Z1D&G�O���}Óv�O+Z�V&EHGJKLMHO�C]B(bHO�G�P)I2IeO�B(C�KYZ�D&CJC�KLNFD&U�Z�D&GJOF}
|�KL_ G�}uÆ�RäËTD&EHM+Í�GJbHV�zÇB(bHO~D1N O�CJD&_ O°M`O�UÑD1P]N)G�}nB(b`O~I2V [HKYULO�GJX.O�O�Ml\^V&C�D:G�P�G�B(O	Iìz�KLBJbfÆ Ø SHGJO	CJG"z�K�B(b
����×~RFC(D&E`MHV IÁ[WO�D&I2\^V&CJI2KYEH_*z�KLBJb{�ÎÙ Ô D&EHM{CJD&EHMHV&IÁ[.O1DFI2\^V C�IeKLEH_�z�KLB(bT�ÎÙ �ÎR#CJO	GJX.O�Z	BJKLN&O�ULP&}
×"ULO1D&C�ULP R�BJbHO"Z�D&GJO"� Ù Ô KYGÞBJbHO¨GJD&I2O¨KLE:D&ULU B(bHC�O�O/á�_ SHC�O�G�D&EHM:C�O	\^O	CJGcB(V°D�G�B(D&EHM�DFCJMTG�KYEH_ ULO�aQD&E#B(O�E`E�D
G�P�G�B(O	I5}

|�V C*DTN O	C�P+G�UYV�z�ULP#aÐNFD&C�P)KYEH_TZ�bHD&EHEHO	UYG-��Z	UYV G�O°B(V��{Ù Ø ©
I��Fb§�¨BJbHO-����× G�P�G�B(O	IÂ[WO	Z�V I2O�G*EHV&E�a
O	CJ_ V)MHKYZ�D&EHM¸BJbHO�C�OfKYGTD�X.V G�KLB(K�N OeXHCJV [HD&[HKYULKLBQP�V&\�[HS�Ö�O	CTV�N O�CÔ��V�zd}��*bHKLGTXHC�V [�D&[HKLUYK�BQP�KYG:C�O�MHS`Z�O�M
[#PeKYEHZ	CJO1DFGJKYE`_-B(CJD&EHG�IeK�B¨M`KLN O	CJG�KLBQP R)B(b�DFEH©
G"B(VTZ�bHD&EHEHO	U�aQbHD&CJMHO	EHKYE`_TO	ÖWO�Z�B1�nO�C�_ V)MHKYZ	KLBQP{z�bHKLZ�blKYG�UYV G�B
KLE5B(KLIeO�KYG0O	N&O�E#B(S�DFUYULP�C�O�Z�V�N&O�CJO	MwKLE5BJbHOTGJXHDFB(KYD&UcMHV IeD&KYE5[
P5KYE`Z�CJO�D&GJKLEH_eBJbHOTE
SHIT[.O�C0V&\nB(CJD&EHG�IeK�B
D&E#BJO�EHE�DFG�}

�~G�GJO	O�E�\^C�V IÒ|�KL_ G�}eË�D&EHM�Í�RxV&XHXWV&C�B(S`EHKYG�B(KYZ{CJD&EHMHV&IÒ[WO�D&I2\^V&CJI2KYEH_lM`O�Z�C�O1D&G�O�G:BJbHOeD�N&O�CJD&_ O
MHO	UÑD1Pe[
PlI�D&©
KLEH_:B(b`O�Z�b�D&EHEHO	U%NFD&C�PlD&UYI2V G�B"K¶}ÌK¶}ÌM%}�}xvÇbHO	E�BJbHO�Z�b�D&EHE`O�UÞKYG"GJUYV�z¯��[.O�ULV�z ã#Ø ©
I��Fb§��R
V X`XWV C�B(SHE`KYG�BJKYZd[.O1D&I]\^V CJI2KYE`_Tz�KLB(bA� [.O1D&I2G0D&Z�bHKYO�N O	G0B(b`O:GJIeD&ULUYO�G�B�MHO�UYD1P }*�~G��fKYE`Z�CJO�D&GJO	G{�^K¶}ÌO&}�R
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BJbHOr�
S�D&UYK�BQP�V&\:×*���Q�ï[WO	Z�V I2O�Gfz¨V CJG�O���Rd����×ëV&S`B(X.O�C�\^V CJI2GlC(DFEHMHV I [.O1DFI2\^V C�IeKLEH_�M`SHOrB(V»KLBJG
[.O	B�B(O�C�V&S`B�D&_&OTC(DFBJO&}��QE#B(O�C�O�G�B(KYE`_ ULP&R%B(bHOTV&XHXWV&C�B(S`EHKYG�B(KYZ:[WO�D&I2\^V&CJI2KYEH_2G�P)G�BJO�I2Gd[WO	Z�V I2O{SHEHG�B�D&[HULO
�µB(bHO�D�N&O�CJD&_ O�M`O�UÑD1P�MHK�N O	CJ_ O	G���z�K�B(b»� Ù gZ4(ã D&EHM��rUYD&CJ_ O	C�B(b�D&E¸Ë Ø ©
I��Fb%}+�*bHKLG:I2O1D&EHGdB(bHDFB
DFB-B(bHKLGTGJX.O�O	MºSHGJO	CJG]D&C�OlO�G�GJO�E#BJKÑD&ULULP�D&UYULV�Z�DFB(O	MwV E¸BJbHOlz�CJV&EH_r[WO�D&Iðz�KLB(b�bHKY_ b�XHCJV [HD&[HKYULKLBQP&}��ÐB
KLG~D&ULGJVeEHV&B(KLZ�O	M5B(bHDFB1R§z�KLBJb5B(b`OTX�D&CJD&IeO�B(O	CJG�V&\uB(b`KYG~G�KYITS`UÑDFBJKYV E%R�B(bHOT�Ça�D&E#BJO�EHE�Df�ÕÙ Ô CJD&EHMHV I
[.O1D&I]\^V C�IeKLEH_]GJZ�bHO	IeO{XHC�V X.V GJO	MrKYE»¼ÄË ½ KYG0V S`B(X.O�C�\^V CJI2O�MA[
P�B(b`O{��Ùy� C(DFEHMHV Ië[WO�D&I]\^V CJI2KYEH_
G�Z�bHO�I2Of\^V C{UYV�zìIeV [`KYUYOeGJX.O�O	MåD&E`MÓ[#P¹����×î\^V C{UÑDFCJ_ O	CTIeV&[HKYULO�GJX.O�O	M%}»�*bHO	CJO	\^V&CJO&R¨KLB{KLG{EHO	N&O�C
SHG�O	\^SHUÚ}

  ¡ìo2jrsc�1qq�ut�o2jq�
vwO�b�D1N O"Z�V I2X�D&C�O�M:BQz¨VdGJKYI2XHULO"���d�5���F���d����GJZ�bHO	IeO	Gu\^V C�M`V�z�E`UYKYE`©dBJC(D&E`GJI2KYGJG�KYV E-KYE{D0IeV [`KYUYO
z�KLCJO�ULO�G�G�G�P)G�B(O	IÒz�bHO�C�OeB(b`Oe[�DFGJO2G�B�D=B(KYV&E�bHD&G-I:SHULBJKYXHULOTD&E#B(O	EHE�D&G:D&EHM�B(bHO2SHG�O�CdB(O�C�IeKLE�D&ULG°b�D1N O
V E`OlD&E#B(O	EHE�D`�2GJXHD&Z�O�aÐB(KLIeOeZ�V)MHKYE`_�D&EHM»CJD&EHMHV&I È�V XHX.V C�BJSHEHKYG�B(KLZ�ÊA[.O1DFI2\^V C�IeKLEH_H}gv"O�P V EHM¸BJbHO�KLC
G�KYI2XHUYKLZ�KLBQP&R�BJbHO�G�O:GJZ�b`O�I2O�G�D&C�O:DFUYGJV2CJO	UYO�N&DFE
B�G�KYEHZ	O-B(b`O	P�D&C�O-Z	SHCJC�O�E#B(U�P5Z	V EHG�KYMHO	CJO�M�\^V C�G�B�DFEHM�D&C�M�a
KLÃ1DFBJKYV E+KYE�O	N&V UYS�B(KYV&E�D&C�Pf¿#ÀyG�P)G�BJO�I2G�}0â°SHC�Z�V I2X�D&C�KYGJV&E5KLG�IeD&MHO�SHEHM`O�C0De_ O	EHO�CJD&UcI�D=�
aÐG�B�DF[HKYULKLBQP
�`�d�����F���d�5�yGJZ�bHO	MHSHUYKLEH_�D&EHMrCJDFB(O{DFUYUYV)Z1D=B(KYV&E5X.V UYKLZ	P+B(bHDFB�KYG~CJO�ULO	NFD&E#BdD&E`MrIeV C�OTI2O1D&EHKLEH_&\^SHU
BJb�D&E»È�\�D&KYC�EHO�G�GJÊ:X.V ULKYZ�KLO�G/KYE2B(bHO0Z1D&G�O~V&\%C(D&EHM`V I�D&CJC�KLNFD&UYG/DFEHM�á�EHK�B(O�aQUYO	EH_&BJb2BJC(D&EHG�IeKLGJG�KYV Ee�)S`O�SHO	G�}
�5V&CJO�V�N&O�C�R.SHEHULKY©FO�X`CJO	N)KLV SHG�z"V C�©
G�RWz¨OdB(V)V ©lKYE#BJV�D&Z	Z�V S`E
B�B(b`O-©FO	P5D&GJX.O�Z�B°V&\�EHV E�aÐXWO	C�\^O	Z	B~×*���Q��R
z�bHKLZ�b�D&ULUYV�z�G�\^V C�MHO	Z�V)MHKYEH_]O	CJCJV&CJG�R.D&E`M�D]GJKYI2XHULO��°ò�KÎX`CJV&BJV�Z	V U%B(b�D=B0C�O	BJC(D&EHG�IeK�B(G�X�D&Z�©FO	BJG0B(bHDFB
D&C�O�EHV&B�GJS`Z�Z�O	GJG�\^SHUYU�P+MHO�Z	V�MHO	M%}

â°SHCdCJO	GJSHU�B(G�O	N)KYMHO	EHZ�O	M�B(bHDFBdB(bHOeD&[HKLUYKLBQP5V&\�D&Z�Z	SHC(DFBJO�U�PrO�G�B(KYIeDFBJKYEH_fB(b`O2Z�bHD&EHEHO	U°�^V Cd[WO�D&IeG(�
����ñ0ò�G�b�D&GnD0\^S`EHM�D&I2O�E#B�DFU�KLIeX�DFZ	BxV E:B(b`O�XWO	C�\^V C�I�DFEHZ�O¨V&\§V XHX.V C�BJSHEHKLG�B(KLZ¨[.O1DFI2\^V C�IeKLEH_�GJZ�bHO	IeO	G�}
�QEfB(b`O�Z�D&GJOdV&\xI2V [HKYULO~Z	V IeI:SHEHKYZ�DFB(KLV EHG	R�z�KLBJb�D]M`O�UÑD1P�KYEfB(bHO°\^O	O�MH[HD&Z�©§R.BJbHO°B(CJD&EHGJI2KLB�B(O	C*Z1D&EHE`V&B
b�D1N&OfXWO	C�\^O�Z�B2×*���Q�ìD&EHM�BJbHO�C�OfO���KYG�B(G{D5EHV E�a¶B(CJK�N)KÑD&UnB(CJD&MHO	V&Öå[.O	BQz¨O�O	EÓI:SHULBJKYSHG�O�C�MHKLN&O�CJG�KLBQP¸D&EHM
BJC(D&EHG�IeK�BdMHKLN&O�C�GJKLBQP&}f�ÐB:Z	UYO�D&CJU�P�D&XHX.O1D&C�G�BJb�DFB�B(bHO2ITSHU�B(KLSHGJO	C�M`KLN O	CJG�KLBQP�_#D&KLEwM`KYG(DFXHXWO�D&CJG-D&G�GJV)V E
D&G*BJbHOdZ�b�D&EHEHO	UYG�Z�b�D&EH_&OdBJV�V]CJD&XHKYM`ULP }/­�O�EHZ	O&R�z�bHKLUYO�C(DFEHMHV I�[.O1DFI2\^V C�IeKLEH_:z�K�B(b��¯Ù � [.O1D&I2G
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G�bHV SHULM [.OwZ�b`V GJO	E \^V C+N O�C�P GJUYV�zÉZ�b�D&EHEHO	UYG	R�G�X�D&Z	O�aÐBJKYI2O�Z�V)MHKYEH_¹GJb`V SHUYM [.OwZ�bHV&GJO�E \^V Cf\�D&G�BJO�C
I2V [HKLUYKLBQP{BJO�C�IeKLE�D&UYG	}��*bHKLG*CJO	GJSHU�B�Z1D&EHE`V&B�[WO�V&[HGJO	C�N O	MASHE`MHO�C�BJbHOdGJV I2O�bHV�z E�D&K�N OdD&G�GJSHI2X`B(KLV EfV&\
EHV{\^O	O�MH[�DFZ�©�M`O�UÑD1P�I�D&M`O�[
P+VFB(bHO	C�z¨V C�©)G	}

vwOTb�D1N O]D&ULGJVeXHCJV X.V G�O�M�D&EHMrM`O�I2V EHG�BJC(DFBJO�M�D&EAKYI2XHCJV�N O	IeO	E#B°V&\nBJbHOTC(DFEHMHV Ië[WO�D&I]\^V CJI2KYEH_
G�P�G�B(O	I GJS`Z�b¹BJb�DFB:BJbHOlSHG�O�C�G]D&CJOlG�P)EHZ�bHCJV&EHKYÃ	O�M¹D&EHM»b�D1N&O+D�XHCJKLV CJK/©
EHV�z�UYO	MH_ OfV&\*BJbHO���X`GJO�S`MHVFa
�TC(DFEHMHV I [.O1D&I]\^V C�IeKLEH_�IeDFB(C�KYZ�O	G�}Ó�*bHKYG2MHO�Z	V SHXHULO�G]B(bHO�XHC�V [HUYO	I V&\~Z�b�D&EHEHO	U0O	G�BJKYIeDFB(KLV E¹D&EHM
XHC�O�MHKLZ	BJKYV El\^C�V I«B(b`O�G�XWO	O�M5V&\xNFD&C�KÑDFBJKYV E�V&\xBJbHOd[WO�D&I]\^V CJI2O�C�G�}

×"SHC�KYV SHG�ULP&R`KLB"D&XHX.O1DFCJG"BJb�DFB"BJbHO~V&XHXWV&C�B(S`EHKYG�B(KYZ0GJKLEH_ UYO�[.O1D&I]\^V CJI2KYE`_�G�Z�bHO�I2O�KYG¨EHV&B�DFBJBJC(D&Z�B(KLN&O
G�KYEHZ	OlKLBJG-X.O�C�\^V CJIeD&EHZ	O�KYG-MHV I2KYE�D=B(O�Mw[#P¸O�K�B(bHO	C{����×y\^V C-UÑD&C�_ Oe�°V XHXHULO�C:[HD&EHM`z�KLM`B(b¸V&C:[#PwBJbHO
V X`XWV C�B(SHE`KYG�BJKYZd�8aQ[.O1D&I�G�Z�bHO�I2Od\^V C*GJIeD&UYU��°V XHXHULO�C*[�DFEHM`z�KYM�B(b%}¢ £ £ ¤¦¥ § ¨ª©
« ¬ m/ofo�
 oR
G­¯®��~oem¬��� h��
|�V C�D2á��`O	M�X.V UYKLZ	P�@�ze{�j}| 4 �i{Fj}|¾C
R§BJbHO�KYEHG�B�D&E#B�DFEHO�V S`G~GJO	C�N)KYZ	O:CJDFB(O���KLE`\^V CJIeDFBJKYV Ef[HK�B(G�XWO	C0G�UYV&B��"\^V C
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