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M=fG?%[A:=DNMS?A:=DcK�Ö�?�RG^=?%MS9³?��CK	U�DN@C?¡KL@Cu+?A]�K	bNR8KLM=?!?��QT�?A:=MS^�{

Å fC?³:�K	MSDF@G<�9LXØMSfC?³^=RGDFM�K	PCDNbNDNM`_+9	X¡K	@¶?��QT8?A:SM%X�9�:%KVuC9�U+K	DN@+MgK	v;?A^%DN@QM=9�K	[E[A9�RC@QMIH
Ö5fC?AMSfC?A:5MSfC?5?��QT8?E:=M5DN^�U�?AU³P�?A:�9	X|M=fC?)M=?�KLU®9LX�M=fC?5TCbcKL@³^=v�?EbF?EM=9�@³9LX MSfC?¡uG9�U�KLDN@!Xz9�:
M=fG?%[ARC:S:=?A@QM¡TGf8K	^S?pKL@Cu+Ö5fC?AMSfC?A:¡MSfC?!uC9�U+K	DN@³DN^WDN@VM=fC? Â�À������ ! ^SbF9;MW9LXaMSfC?!?��QT8?A:SM�{

 X5M=fCDN^%DN^!M=fC?³[IK	^=?�X�9�:%K	bNb�uC?AMS?A[AM=?EuÙuC9;U�K	DN@C^)ÖW?�Ö�9�RCbNu¶<�?AM%KVU�?�KL^=RC:S?³9	X . {�U¡9;M=?
M=f�K	M5?��QT�?A:=MS^¡M=f�K	M5K	:=?!@C9;MWUV?AU³P�?A:=^�9LXaK%TGb KL@�^Sv�?AbN?AMS9�@+9	XaK4uC9�U+K	DN@�U�KI_�f8KI]�?)M=fC?
uC9;U�K	DN@³DN@�MSfC?ADN: Â�À������ ! ^SbF9;M�{

Å fC?�U�?IK	^=RG:=?%MSf8K	M):=?ATC:S?A^=?E@lMS^"MSfC?�fCDN^=M=9;:=_�9LXWM=fG?"?��QT�?A:=M49�@�MSfC?"[ERC:=:S?A@QM%TC:=9Q9LX
K	MSM=?AUVTCM¡DN^![A9;U�TCRCMS?Au¸KL^�MSfC?³U�?IK	@+]�K	bNRC?%9LXØMSfC?�[A9�UVT8K	:SDF^S9�@C^)9	XWMSfC?�?��QT8?A:SM"Ö5DNMSf
M=fG?5P8?A^SM�?��QT�?A:=MS^W9LX8M=fC?5Ö�9�:SvQDF@G<¡TCf8KL^=?A^#Ö5fC?A@�M=fC?5?��QT�?A:=M#ÖØKL^aUV?AU³P�?A:|9	X8MSfC?5M=?IK	U¸{
�´?!<�?AM)M=fC?4[A9�UVT8K	:SDF^S9�@VPl_VuCDN]QDFuGDF@G<"MSfC?!:=?A^SRCbNM�9LXaMSfC?%?��QT�?A:=M!PQ_�MSfC?%:=?E^=RCbNM¡9LX�M=fC?
P�?A^=M)?��QT8?A:SM�{

Å fC?4U�?�KL^=RC:S?!Xz9�:)[A9Q9�T�?A:gKLM=DN9�@'RC^=?A^!MSfC?"^SbN9�M=^ Ã � � ���C�CÁ³½�� ��½QÁ &	Ã H RLÀ|À �#½lÁ�� &3� �8½
½�� ��½QÁ &yÃ K	@Cu �C� �#À ÃIÃ � 
��z½�½�� ��½QÁ &yÃ {*�G9�:�?�K	[�f�K	bN:S?�K	uC_³[�fC9;^=?A@+?��QT�?A:=M5Ö�?%K	uCu . H;DÝX
M=fG?¡[�fC9�^S?A@+?��QT8?E:=M5DN^�DN@ R	À|À ��½QÁ���&(� ��½³½�� ��½QÁ &yÃ H	Ö�?¡K	uCu r . H	DÝX�M=fC?)[gfG9�^=?E@�?��lT�?A:SMWDN^
DN@ � � ��À ÃIÃ'� 
���½�½�� ��½QÁ &yÃ K	@Cu�Ö�?"KLuCu r iC{ . HGD�X�MSfC?"[�fC9;^=?A@¶?��QT�?A:=M%DN^)^=DNU�DNbcK	:�M=9VM=fC?
?��QT�?A:=M!Ö�?�[�fC?E[gv�KLM5M=fC?%UV9�UV?A@QM�{ �´?!K	uCu�K�^=U+K	bNb�@C?A<lKLM=DN]�?!@QRCU³P�?A:�H;P�?A[�K	RG^=?�M=fCDN^
Ö5KI_�MSfC?�U�9�:S?!^=DNU�DNbcK	:�?��QT8?E:=M=^!Ö�?"f�KI]�?%DN@¸K�MS?�K	U M=fC?%UV9�:S?%RC@CbNDNv�?AbN_³DNM¡Ö�9�RGbFu'P8?
M=9�KLuCu�KL@C9�MSfC?A:%^SDNU�DNbcK	:�9�@C?�{ Å fC?A@´M=fG?"^SRCU�DN^!uCDN]QDFuG?Au¸PQ_�MSfC?³@QRCU³P�?A:¡9LXW[�fC9�^S?A@
?��QT�?A:=MS^�MSf8K	M¡KL:=?!U�?E@lMSDN9�@C?AuVDN@�M=fG?%M=fC:S?A?%^SbF9;M=^I{


 X%K	M�bF?IK	^=M³9;@C?+uC9�U+K	DN@¶ÖØKL^³uC?AM=?E[AM=?Au�HWÖ�?+RC^=?+MSfC?+]�K	bNRC?�9LX�� !�ÀC¿ �z½CÂ���½ � !��
��À � �8½CÂ KL^%DN@CuCDN[�KLM=DN9�@'Xz9�:!MSfC?�^ST8?A[ED KLbNDFBIK	M=DN9;@¸9LX¡M=fC?³?��QT�?A:=MI{ ��DF@�K	bNbN_lH�Ö�?³U³RCbNM=DNTCbN_
Á	À 
 $�Ã'&3!�½CÃIÃ Ö5DNM=f³MSfC?%K	TCTG:=9�TG:=DcK	MS?¡]�K	bNRC?59LX ��Á	À|À�S�� �L�8ÃE½ MS9%<�?EMØK4U�?�KL^=RC:S?¡9LX�M=fC?
:=9;PCRC^SM=@C?A^S^!9	XaMSfC?%?��QT�?A:=MI{
� ½"&�½QÁ�� � ! � &3��À�! À�S &���½���½"!�� &��ÔÀTS &���½ !�½���&��ÔÀ8Á � � !�� �¡½QÁ ��À�Â � 
 M%DN^%ÚQRCDNM=?
9�PQ]QDN9�RC^!MSf8K	M%MSfC?³bN?A@C<;M=f¶9	X5M=fC?³@C?��lM4T8?A:SDN9lu´f�K	^!M=9�M�K	v;?"DN@QM=9�K	[E[A9�RC@QM%MSfC?³U�?EU r
P�?A:=^!9	X�MSfC?%@C?AÖ M=?IK	U�K	@Gu�?E^=T�?A[ADcK	bNbN_�MSfC?%uCD��|?A:=?A@G[A?A^%P�?AM`Ö�?A?A@�@C?EÖ®K	@Cu+9�bNu+M=?IK	U¸{
Å fC?A:S?�Xz9;:=?�H#D�X5M=fG?�TCbcK	@´f�K	^�P8?A?E@Ù^=RG[A[A?A^S^`XzRCb)^=9'XeK	:IH�UV?�K	@GDF@G<�M=f�K	M�M=fC?V?��QT8?A:SM=^³9LX
M=fG?�[�fC9�^S?A@àTCbcK	@¶^=v;?AbN?AM=9;@Ù9�:�K	bNb�?��QT�?A:=MS^³9	X¡M=fG?�bcK	^SM%:=9;RC@CuÙf�KI]�?³f8KLu´<�9Q9Qu´U�?�K r
^=RG:=?A^IH�MSfC?A@´M=fG?"bN?A@C<;M=fC^49	XWMSfC?"Ö�9�:SvQDF@G<�T�?A:=DN9QuC^%DN@C[A:S?�K	^S?³bNDF@G?�K	:SbF_Q{,� fC?A@¶U�9�^SM¡9LX
M=fG?%?��QT8?E:=M=^!uCDNu+@C9;M5f8KI]�?!M=fG?%M=DNU�?)M=9³T�?A:`X�9�:=UÆUV9�:S?¡M=f�K	@ . i�DN@QXz?E:=?A@C[E?"^SM=?ATC^IH�M=fC?
^=RGT8?A:S]QDF^S9�:)Ö5DFbNb|RC^S?"K	@V?��QT89;@C?A@QM=DcKLb�<�:S9	Ö5DN@C<"bN?A@G<�M=f�{


 X5U�9;^=M!9	X¡MSfC?³?��QT8?E:=M=^³9LX¡M=fC?³@G?��QM"MS?�K	U K	:S?³@C?AÖ%H�M=fC?E@ÙDNM%DN^!uCDÝÜ�[ARCbNM%M=9'M=?AbNb
Ö5fC?AMSfC?A:)M=fC?)M=?�KLU§Ö5DNbFbGP8?!<�9Q9Qu³9�:�P8KLu�{ Å fG?A:=?�X�9�:=?!MSfC?¡bN?A@C<;M=fV9	X�M=fG?�@G?��QMWÖ�9�:SvlDN@C<
T�?A:=DN9Qu³Ö5DNbFbQP�?5^=fC9;:=MS?A:�{ �¡9	Ö ^=fC9;:=M�uC?ET8?A@GuC^W9;@"MSfC?5@QRCU³P�?A:�9LX8XeKL[AM=^#M=f8KLMa[E9�@C^SM=DNM=RCMS?
M=fG?�[ERC:=:S?A@QM5TC:=9;PCbN?AU»uC?A^=[E:=DNTCM=DN9;@�{ Å fG?¡:=?IK	^=9;@VXz9�:�MSfCDN^�DN^WMSf8K	M#M=fC?!U�9;:=?#XeK	[EM=^�M=fC?A:S?



KL:=?�M=fC?�U�9;:=?�MSDFUV?�DF^�@C?E?AuC?Au³MS9¡T�?A:`Xz9;:=U»K	@�DF@µXz?A:=?E@C[A?5^=MS?AT³K	@Cu�M=f8KLM�HIDN@%9�:SuC?A:�MS9¡<;?AM
RC^S?�XzRCb|UV?�K	^SRC:=?E^�Xz:=9;U§M=fC?!:S?�Xz?A:S?A?A^�H�MSfC?!?��QT8?A:SM=^!f8KI];?¡M=9�T�?A:`Xz9;:=Uá^=?A];?A:gKLb�DN@QXz?E:=?A@C[E?
^SM=?ATC^�DN@´M=fC?VÖW9;:=vQDN@C<�T�?A:=DN9Qu�{ 
 X¡M=fC?VM=?�KLU ÖØKL^%^=RC[E[A?A^=^ XzRCb`H�MSfC?A@ DFM4Ö5DFbNb�<;?AM�U�9�:S?
MSDFUV?5M=fC?4@C?��QM5:=9;RC@Cu�HG?AbN^=?!9�MSfC?A:¡?��lT�?A:SM=^¡Ö5DNbNb|P�?�MS:=DN?Au�{

� ����� ��ÌCÑ ��Ê)Ð�� �

 @�MSfC?�b KL^=M)^=?A[AMSDN9�@´Ö�?%uC?A^S[A:=DNP�?AuÙfC9	ÖÔMSfC?�^=RCT�?A:=]QDN^=9;:!TCbcK	@C^%K³TG:=9Q9	XØKLM=MS?AU�TCM!K	@Cu
:S?�K	[AMS^WMS9!M=fC?5:S?AT89;:=MS^WMSf8K	M�DNM�<�?EM=^�Xz:S9�UÔMSfC?¡:S?�Xz?A:S?A?A^�{ 
 @�M=fGDF^#^=?A[AMSDN9�@³Ö�?5Ö5DFbNbQuC?AUV9�@ r
^SM=:gKLM=?%MSf8K	M5MSfCDN^WTGb KL@C@CDN@C<�?A@Cf8KL@C[A?A^!MSfC?!T8?A: Xz9�:SU�KL@C[A?!9	X�M=fC?%Ö5fG9�bN?¡^S_l^SM=?AU¶{


 @QXz9;:=U+K	M=DN9;@pKLP89;RCM�M=fC?5DNUVTCbN?AU³?A@QMgKLM=DN9�@)9	X|M=fC?5^S_l^SM=?AU»[�KL@"P�?�Xz9;RC@Cu�DF@+æ Ò >!k�hyç={
�G9�:5K�uC?A^S[A:=DNTCMSDF9;@+9	X�M=fC?!^SM=:gKLM=?A<;DN?A^�KL@Cu+fC?ARC:SDF^SM=DN[A^)9	XaMSfC?%?��QT�?A:=MS^¡^S?A?�æ�>��akLj	ç={


 @ æ Ò >�k;hIçØKL@Cu æ�>���k	jLçWÖW?+^SfC9	ÖW?EuÙPQ_´?��QT8?E:=DNU�?A@QMS^"MSf8K	M�M=?�KLU³ÖW9;:=v|H|Ö5DNM=fG9�RCM
TCbcKL@C@CDN@C<¡PQ_%MSfC?5^=RGT8?A:S]QDF^S9�:IH�[�KL@":S?AuCRC[E?¡M=fG?5:=RC@ r M=DNUV?�9	X�K)^=_Q^=MS?AU»9�@³K¡TG:=9Q9	X|TC:=9;P r
bN?AUáuC:gKLU�KLM=DN[�K	bNbN_�[A9�UVT8K	:S?Au+M=9�MSfC?�:=RC@�MSDNU�?A^59LX.MSfC?�RC^=?Au'?��QT8?A:SM=^%Ö5fG?A@�Ö�9�:=vQDN@C<
KLbF9;@C?�{QÛ�RCM5M=fG?A^=?�:=?A^SRCbNM=^)f8KI]�?%K4uC:gKIÖ5P8KL[�v s �  �^=?AbN?A[EM=?Au¶M=fC?4M=?�KLU0UV?AU³P8?E:=^�9	XaMSfC?
MS?�K	UV^�{ Ò @Cu+M=fG?A^=?�M=?�KLU�^�[�f8K	@C<;?AuVXz:=9;U§?��CK	UVTCbN?¡MS9³?��CK	U�TGbF?;{


 M5DN^¡Ö�?AbNb|vQ@C9	Ö5@+M=f8KLM�K	bNb�KLRCM=9;U�K	MS?Au�MSfC?A9;:=?AUÆTC:S9	]�?A:S^¡f8KI];?!U�K	@Q_�T8K	:�K	UV?AM=?A:S^
MSf8K	M)[�K	@àâzKL@Cu�U³RC^SMgã5P�?³K	u�Ó�RG^=M=?Eu¸MS9�K³<;DN]�?A@�TG:=9Q9	X5TC:=9;PCbN?AU¸{,.)RC:!DNU�T�9�:SMgKL@lM5T�K r
:�K	U�?EM=?A:!Ö5K	^!M=fC?³[E9�U�T�9�^SDNM=DN9�@+9	X�M=fC?³MS?�K	U¶{8Û�RCM!M=fGDF^4:=?AÚQRCDN:=?E^%M=f8KLM!M=fC?³RC^S?A:%9LX±K
MSfC?A9�:S?AUÔTC:S9	]�?A:�f8KL^�U³RC[�f!vQ@C9	Ö5bN?AuC<�?�K	P�9�RCM�M=fC?�TC:=9	];?A:aKL@Cu%DNM=^�T8KL:gKLU�?AMS?A:=^IHA^=9)M=f8KLM
fC?³[IK	@¶TCbcK	@¶fCDN^�TG:=9Q9	X¡K	MSM=?AUVTCM=^I{|ÛWRGM%ÖW?³Ö5K	@QM%KV^=_Q^=MS?AU Ö5fCDN[�f¸[�KL@´^=9;bF];?"U+K	@Q_QH
];?A:=_VuCD�� ?A:S?A@QM¡?��CKLU�TCbN?A^�DN@�K	@�KL[A[A?ATCM�K	PCbN?%MSDNU�?5Ö5DNM=fC9;RCM¡K	@Q_³fC?EbFT+9LXaM=fG?%RC^=?E:�{

�´?�uG?AU�9;@C^=MS:gK	MS?+M=f8KLM³M=?�KLU³ÖW9;:=v¶Ö5DFMSfàTCbcK	@C@CDN@C<'?A@8K	PGbF?E^�RC^³MS9¸PCRGDFbNu ^=RC[�f K
^S_l^SM=?AU»PQ_�:=?AT�9�:SM=DN@C<�:=?A^SRCbNM=^�9�PCM�K	DN@C?Au�Ö5DNM=f³?��CK	UVTCbN?A^�Xz:=9;UÔXz9;RC:�uC9;U�KLDF@G^�sITC:=9;T89;^=D r
MSDF9;@8K	b�[�KLbF[ERCbNRC^%âc[�KLb . MS9"[�KLbNjlãAHQbcKLM=M=DN[A?)9�:SuC?A:=?Eu�<�:S9�RCTC^%âåT . K4M=9³T . i�ãEH�P�9Q9�bN?�KL@�:SDN@C<�^
âåP89Q9�bcoLP8ã%K	@Gu´:=DN@C<�^+âcbNRC^SvCm�ãA{ �G9�:%MSfC?�uC?E^=[A:SDFTGM=DN9�@C^³9LX¡M=fC?E^=?+?��CK	UVTCbN?A^!^=?A?´æ�>��akLj	ç
KL@Cu¸æ Ò >!k;hIç={*�´?!K	uCuG?Au+M=fC?%bcKL^=M�M`ÖW9³?��CKLU�TCbN?A^�MS9³U�KLv�?5M=fG?%uC?AMS?A[AM=DN9;@�9LXauC9;U�KLDF@G^
UV9�:=?)uCDÝÜ�[ARCbNM�{ Å fC?!X�9�RC:�uC9�U+K	DN@C^�TG:=9	]QDNuC?%K%Ö5DNuC?!:gKL@C<�?!9LX.?EÚlR�K	M=DN9;@8K	b|TC:S9�PCbN?AUV^�{

Å K	PCbN? . uC9Q[ARCUV?A@QM=^|9;RC:�:S?A^=RCbNMS^�{IÛW?E^=DNuC?A^�M=fG?�:=RC@ r MSDFUV?A^|9	X8K�MS?�K	UÔRC^SDN@C<5TCbcK	@C@GDF@G<
Ö�?5<�DN]�?5MSfC?!:=RC@ r MSDFUV?A^�9	X�MSfC?¡P�?A^=M5MS?�K	U»[A9;@C^=DN^SM=DN@C<�9	X�M`Ö�9%?��QT8?E:=M=^5Ö�?¡Ö�?A:S?�K	PGbF?)M=9
Þ8@Gu�HAMSfC?WM`Ö�9¡?��lT�?A:SM=^�M=f8KLM�Xz9�:SU MSfCDN^�P�?A^=M�M=?IK	U®K	@Gu%M=fC?�:=RG@ r MSDNU�?�9	XCM=fG?WP�?A^=M�?��QT�?A:=M
Ö�9�:SvlDN@C<5K	bN9;@C?�9�@%MSfC?�TC:S9�PCbN?AU¶{!�´?�f�KI]�?�[�fC9�^S?A@%M=9)RC^=?#9�@CbN_¡M`Ö�95TC:S9l[E?A^=^S9�:=^#P8?A[IK	RC^S?
Ö5DNM=f³^SU�KLbFbG:=?A^S9�RC:S[A?A^�K4<�9Q9Qu�RG^=?¡9LXaMSfC?AU§DN^�DFUVT89;:=M�K	@QM�{ 
 @�9;:=uC?E:5M=9³K	bNbN9	ÖßK4P8?AMSM=?A:
[A9;U�T8KL:=DN^=9;@³ÖW?%KLbF^S9":S?A^=MS:=DN[AMS?Au¸MSfC?%P�?A^=M)RC^=?E:¡^=?EbF?E[AM=?Au¶M=?IK	U�^�M=9³M`Ö�9�TC:=9Q[A?A^S^=9;:=^�{

Å fC?VM=?�KLU :SRC@C^�RC^=DN@C<'TCbcK	@C@CDN@C<+Ö�?A:=?+K	bNÖ5KI_l^!^SMgK	:SM=?Au Ö5DNM=f´M=fG?�^gKLU�?³^SMgK	:SM=DN@C<
MS?�K	UÆK	@Cu+MSfC?%^gKLU�?!^=_Q^SM=?AUÆ[A9;@QÞ8<;RC:gKLM=DN9�@�{QÛ�?A^SDFuG?A^!M=fC?%DN@CTGRCM5?AÚQR8K	MSDN9�@C^IH8K�:=?EuCRC[ r
MSDF9;@´9�:SuC?A:=DN@C<�H�M=fC?V<�9QK	b�9	X�K	@ ?��CK	UVTCbN?�KL@CuÙMSfC?+^=MgKL:=M�[A9�UVU�KL@Cu�H�@C9¶DF@QMS?A:gKL[AM=DN9�@
P�?AM`Ö�?A?A@¶^=_Q^=MS?AU KL@Cu�RC^S?A:!M=9Q9�v+TCbcK	[E?�{ Å fC?"K	bNMS?A:gKLM=DN9�@C^)DN@�M=fC?4[A9�UVT89;^=DNM=DN9�@V9	XWMSfC?
MS?�K	UáÖW?E:=?�9�@CbN_�? � ?A[EM=?Au´PQ_+M=fC?³K	[EM=DN9�@C^)uC?A^S[A:=DNP�?Au¸DN@�^S?A[AMSDF9;@�j8{ Å fC?�^=_Q^=MS?AUÆ[A9�@ r
Þ8<;RC:gKLM=DN9�@¶^=T�?A[ADcKLbFbN_�DN@C[EbFRGuC?A^�^=9�UV?"P�K	^=DN[³u8KLMgK Xz9;:%[A9�UVTCRCMSDF@G<�M=fG?³bF?E@C<�MSfC^"9LXØMSfC?
Ö�9�:SvlDN@C<�T�?A:=DN9QuC^!Ö5fCDN[�f�TGb KI_+K	@�DNUVT89;:=MgKL@QMWT8KL:=M5DN@�MSfC?%:=RG@�9	XWK³TG:=9Q9	Xg{�U)9�MS?%M=f8KLM
Xz9;:�M=fG?�MSDNU�?A^�9LXaMSfC?!P8?A^SM5M=?�KLU�^�MSfC?!bN?A@C<�MSfC^�9	XaMSfC?!^=?A];?A:gKLb|T8?E:=DN9QuC^5f8KI]�?!K	bN^=94P8?A?E@
KLu8K	TCMS?Au+PQ_³M=fC?%RG^=?A:)M=9³M=fG?�^ST8?E[ADÝÞ8[%?��CK	UVTCbN?A^�{
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