
��������� � 	 
 �
�
���������� 	 � ��
 ���
	 ���������������
� ����� ��!��"����� � 	 ���#�"$ ��� % �� $ 	 ����&'$ ��	 ()�
	 ��	

*,+.-0/21436587:9<;=+?>
@BADC

EF5G>H>JI0+K5�LNMO;=+23

@DADPRQDSUTVSUQBWYX=SUZV[]\_^B`baHXcSdPKSUZV`ba�e�a:fhgKZVikjlSUPm ADan^BCoCqp�ADTVrsQD^BClQutvAJSwWxalSzy2{|CoZV@DSdPKgRZVW~}^�W
Z�C�\nPx^BCoiHrs�oPRW|^B[]�)^BZ�C

\nPx^�Cli:rs�lPRW�^B[���^BZVC� i:WxADX=SUP����D�B�



���������	�
����
����
�
������	��� ���	�������� !�#"
$!%'&�(�$*) ��+,���	�-�.�



( 	 $ � �#�����
����� ����& $ 	 ���

� �����	��
���
������ �
� ����
�������
 �

��� �  v^Bg S"!cSUi:WKZV@DS$#�Z�C:WxSdZ�TV`balSUCHXlZVT�j �%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� '
���(� ) }ADgK�lCoQ jlSdP*#4ZVC:WxSUZVT�`balSdClQDTVSUZ�`baH�lCoQDSUC �$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� �,+

���(��� �  ZVS�- ^BgRZ�g|tvSUClSdPx^�WKADP��)SdWKalAhjlS/.0- t �21 �$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� �43
���(���5� 6 �l[uSUPKZVgK`balS {�[ gRSdW87d�lClQujlSUP*- t � �%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� �,9

���;: - SUPRSU`balCH�lCoQ jlSdP � XlgRSUP @B^�XlT�SdC �%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�<� +
��� 3 =0C?> SUCljl�oClQ jlSdP*- t �F^B[<- SUZ�gA@lZ�SdT @DABC

#�Z�ClSdT�SUi:WKPKADClg WxACBBgRfhgRWKSU[uSUC �$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�<�D:
E FG
4��
����	���IH����KJ�L8�M
��0��N���
��POQ�KRS�TL4UOQ�	���0��N���
��WVX����
�� ��Y

:Z� � {|[uT ^Bjo�lClQDgA@lPKAC7dSUgRgKS �%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�[: +
:Z� � � � \�S^]`_/aP-M]`_ �%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�[: +
:Z� � �5� \�S^]`_/aWbMc`_ �%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�[: 3
:Z� � �(: \�S ]`_ a 6ed _ �%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�[:C'
:Z� � � 3 \�S ]`_ a �gf _ �%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�[: 9
:Z� � �5h i SdPKQDTVSUZV`baqjoSUPkjhWxADBDgRfhgRWKSU[uS �$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� 3?+

:Z�(� {|C:WxSdPKgR�l`baH�lClQ jlSdP � @Jyl=|ClPKSdQD�lClQuZ�[mjhWKACBDgRfhg WxSU[n\�S ]`_ a �gf _ �$�%�$�%�%�$�%�$� 3 �
:Z�(��� � i SdPA> SUCljoSdWxS<e�ABWKSUC:WxZ�^BT�S �$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� 3 �
:Z�(���5� #�PRQDSUXlCoZ�gKgRS ZV[ i SdPKQDTVSUZ�`ba �%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� 3 :

o FG
�U��p�
qH����0��r"
?UOQ�	s����t���u����r4��
��,
,
��wv%����x^
�yG
�����������
��Pz��{
}|�~ _ oG�
3 � � @$a 6 d _ �%�$�%�%�$�&�%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� 3 '
3 �(� ) Z c`_ a 6 d _ �$�%�%�$�&�%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� 3��
3 �;: - S d _ a 6 d _ �%�%�$�&�%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� 3?9
3 � 3 - f _ a 6 d _ �$�%�%�$�&�%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� 3:�
3 �(h bM� _ a 6 d _ �$�%�%�$�&�%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�<h +
3 �;' i SUPRQDT�SdZ�`ba�jlSUPkjhWKACBDg fJg WxSd[ S �%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�<hC�
3 � � =0�lg�> SdPRWK�lClQ @BADCq[ }ADQBT�Z�`baoSUC i ZVSUT WxSUZVT�`balSdCQ@lPRAC7USdgKgKSdC

Z�[[jhWxACBBgRfhgRWKSU[nbM� _ a 6 d _ �%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�<h 3



Z�Z ���������
	���
��������������������

� � 
���O ��
���
�� 
�
4��OQN �u
,�	����s�
�r Fu
,� pGr���r"
,
�z�r! 
#" _ a%$'& _ ��Y
h�� � #�Z�Cor ^BCoQ Z�C�jn^Bg)(vADC:WxZVCh�o�l[�jlSdg0e�PKA�*RSUi:WxZVT�g �%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�['?�
h��(�  AC@Q@=SUTVgRWxADB�y�j�7dSUCn^�PKZ�A �$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�[' 3
h��;: �)SdWx^BgRWx^BXlZVT�S �%�%�$�&�%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�['?h
h�� 3 \�fhXlPRZ�jJyl\�f�@cA�WxalSdgKS �&�%�$�%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�[' 9
h��(h #�Z�C�+n�ZBujoSUP)(vADPKPRSUT ^�WxZ�ABC �%�$�%�%�$�%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$�[' �

, - ��r^O z�zt
��/. O r^r4�	��� 0 �
1 2 
�
4O �0��r43����65���OZyG
���r4N ��
��%7 z�r^
?
83������Is�
�r!�9�;: L=<����>3?
?5�
�r 0 �

= � � i ADPKABPRWxaoADQDADCn^�T�Z�gRZ�SdPK�lClQ jlSUP*- ^�gKZ�g �%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� � h
= �(� - SUPRSU`balCH�lCoQ jlSdP0�)^�WxPRZA@JSUTVSU[uSUC:WxS �%�$�%�&�$�%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� � '
= �;: e�PKA�*RSdiHWKZ�ADCq^B�Jr�X=S"> SUQBWKS<e�PKA�*RSUi:WxZVT 7U�ogRW }^�CljlS �%�%�$�%�$�%�%�$�%�&�$�%�$�%�%�$�%�$� �B�

� U7CB 
���B	�0��N�yPs�
�rw
?DE5 
�����zI
��u
,
�����
�� 1 �/.
B�O ��r F�E

$ V"�����0r"OZ
����u��r�5 � 
,
��u
���O ��
G3�� Hu
���r4N��	��
�s�
���
��%< ���/H	������OZ
,������
�� F��
R ��
,
���OZ
����,H�
���3?
���N ���	��r FI0



� ��� �#����� �

� ��	 ��� �#�"� 	 


� ADCJy � ADCJy`jhW~}ACBBS gRZ�CljqgKA,> ADalTGZ�CqjlSdP 6 ^�Wx�lP�^BTVgY^B�l`ba)Z�CqjlSUP�� SU`balClZVik@DADCq- SUjlSd�oWx�oClQ �lCoj�gRWKSUT y
T�SdC,^BC'joZ�S  �lPR`baorz}�lalPR�lClQ�SUC:WxgA@lPKSd`balSUCljoSUP # @�@cSdPKZV[ SdCHWKS��lClj,jlZ�S ) }ADgK�oClQ�joSUP}7U�lQBSUaG}ADPRZ�QDSdC
WxaoSUADPRSdWxZVgK`balSdC e�PKADXlTVSU[ugRWKSUT�TV�lClQ�alADaoS =0Cog @lP�}�l`balS �  Z�S jl�lPR`ba�� alSUADPRZ�Su�lClj # @�@=SUPKZV[ SdC:W QDSzy
> ADClClSdClSUCt#�PKiBSdClC:WxClZVgKgRS }�oXcSdP [ }ABQDT�ZV`balS
	YS ^�iHWKZ�ADCogK[uSU`ban^BCoZ�gK[uSUC�Z�C � ADChy � ADCJy`jhW~}ADBDSUC ic}ADCoClSUC
QDSdCh�JW87dW$> SdPKjlSdC�� �l[�jlZ�Sue�PKAD7USUgRgKS
�8jlZVSujoZ�SUgRXcS"7J}�lQBT�Z�`ba�Z�C 6 ^�Wx�lP �lClj���Sd`balClZ�i�^B�Jr WxPKSwWxSdC���7U�
@DSdPKg WxSUaoSUC �lCoj 7d�)SdPKiHT }^BPRSUC �

=0TVg Cn^�WB}�oPKT�ZV`balSve�aG}^BCoAD[ SdClSvWxPRSdWxSdC � ABCJy � ADChy�jhW�}ACBDS ZV[m- SdPKSdZ�`baqjlSUPe=0g WxPRA�y���= Wx[uADg @la#}^BPKSdCJy
�lClj e�T�^BgK[ ^D@la:fhgKZVi)^��or � jhA >YZ�PRj�X=SUZ�gA@lZ�SdT�g�> SdZ�gKS jlZ�S j�@=SUi:WxPK^BT�TVZ�ClZVS X=SUZ�3 ' 9 '��=�ZV[n#4[uZ�gRgKZVADClg y
g @=SUi:WKPK�l[ jlSUP jJADCoClSUCJy`b alPKAB[ ADgA@laG}^BPRS�jl�oPK`baNjn^�g i ADPRan^BCljoSUClgRSUZ�C'@DADCNZVADClZVgKZ�SdPRWKSU[ \�SUTVZ��l[
SUPRiHT.}^BP W �  v^'*RSUjoAJ`ba�XcSdZ�jlSUC�jlADP W aoSUPKPRgK`balSdCljlSdC���Sd[/@=SUPK^�Wx�oPKSUCt\|SdT�ZV�l[
ClZV`ba:W ZVADClZVgKZ�SdPRWg> SUP2y
jlSdC i�^�ClC�� [<�QBkjlZ�S�# @oZVgRWKSUCQ7 jlSdP�\|SdT�ZV�l[ y � ADClSdC�jl�lPR`ba jlSUC e�PKAD7US^BkjoSUg&#�T�SdiHWKPKADCoSUClSdZ�Cor ^BCoQDg
@DABC J y�� SUZVT�`balSdC��ojlZVS Z�CkjoSUC�gKADT�^BPKSdC;(vSUPKCoPKS ^�iHWKZ�ADCoSUC�SUC:Wxg WxSdalSUC��n@BSUPKg Wb^BCojlSUC > SdPKjlSdC�� jZ# �D+
� �
=0�ZBDSUPRjlSU[ > SUPKjoSUC6@BADC6jlSdP (vADPRADCn^ jlSUPWjJADCoClS ^��l`ba6TVZVWxaoZ��l[�}^BalClTVZ�`balS � ADClSdC�SU[uZVWRWxZ�SdPRW
� \ 6 � h ��� jlZVS [ Z WkjlSUC J y���SdZ�TV`balSUCOjlSdg2jhADClClSdC�>YZVCljlSdg)AhjlSUPkjoSUP�iBADgR[ ZVgK`balSdC jhWKPx^BaoT��lClQ"ZVC
@hZ�SdTVr }^BT WxZ�QBSUP%=0PRWu�lCoj,p�SUZVgKS > Sd`balgKSdT >YZVPKiBSdCNi }ADClClSdC � jJADTV`balS�jhWxADBDgRfhgRWKSU[uS�> SUPRjlSUC'Z�C jlZVSUgKSdP
=0PRXcSdZVWY�lC:WKSUPKgR�l`ba:W �

� [�	|^Bao[ SdC jlSdP WKSU`balClZVgK`balSdC =0C?> SdCljl�lCoQDSUC�gKZVClj � CJrsADPK[ ^�WxZVADClSdC�}�lX=SUP ^�WKAD[ ^�PKSkjhWxADBC@lPKA�y
7USdgKgRS Z�C � ADCJy � ADCJy�jHW~}ACBDSdCP7d�lP e4T�^BgK[ ^BjlZ�^BQDClABgRWxZVi�CoABWl> SdCljlZVQ�� joZ�Sq^B�or0jlSU[ tvSUXlZVSdWujlSUP������! 
"$# ��%&%('*) #+" ),��-.) # �0/+132,'*���qSUZVClS SUC:WKgK`balSdZ�jlSdCljlS4	YADTVT�S gA@lZ�SdTVW5�  Z��C9
� � jJA >YZVPKj XcSdZ�gA@lZ�SdT�gA> SUZVgKS jlZVS
e�T ^BgR[ ^�WxSU[ @=SUPx^�Wx�lP XcSdZ joSUP i�ADC:WxPKABT�T�ZVSUP WxSUC (vSUPKCJrs�lgKZVADC�jl�lPR`ba [ ^BQBClSdWKZ�gK`baoSUC #�Z�ClgR`balT��ZBq> Szy
QDSdC joSUg #�ClSUPRQDZ�Sw@DSdPKT��ogRWxSdg�jlSUg�\n�lgRZ�ADClgA@lT ^�gK[ ^Bg X=SUQDPRSUCQ7wW � {�PKgx^�`balS alZ�SdPRrb}�lP gKZ�CojOjlZ�S jo�lPK`ba
jlZVS768%:9�2,;59< �=>9<�@?< �=A)�B�C�2D),%(EF' # ��1G�GH SUC:Wxg WxSdalSUCljoSUC i SdPK�lClPRSUZVClZ�QD�oClQDgKZVADClSdCu�oClj joZ�SYjn^BPK^B�lg4PKSzy
gK�oTVWxZVSUPRSUCljlSdC jhWxACBD@lPKAC7dSUgRgKS [ Z W - PRSUClCogRWxA
I ABClSUC � � [ - SUPRSUZV`ba jlSdPA2DB�CGE8) # '*���J),�!'&�@?<1LKM'*) #+" ),�
-.) # �0/+132,'*��� i }ADCoClSUC � ADCJy � ADCJy`jhW }ACBBS Z�[ j�@=SUZV`balSUPRPKZ�CoQ ) ^�jl�lClQDg }^BCljlSdPK�lCoQDSUC jlSdP � ADClSUC"jo�lPK`ba
� ADClZVgx^�WKZ�ADC AhjlSUP ) ^Bjl�oClQDgx^��lgRWx^B�lgK`ba�alSUP @DADPRPK�orsSdC��lClj�gKA�7U����SdZ�T�`baoSUC:@DSdPKT��ogRWxSdC�r }�lalPRSUC � #�PKg W
jlZVS QDSUCl^B�lS (vSUCoCHWKClZ�g joSUPYtvP�}ACBBS0@DADC #�ZVCor ^BClQ�y��lClj � ADClZVgx^�WKZ�ADCogONH�lSUPRgK`balCoZVWKWKSUC�SUPR[ }ABQDT�ZV`baHW jlZVS
�)ZVClZ�[uZ�SdPK�lClQujlSdPv^BClQDSdg @lPRAJ`baoSUClSdC i SdPKT��ogRWxS �  v^BP�}�lX=SUP0aoZ�Cn^B�og jn^BP r4ClZ�`ba:W @BSUPKQBSUgKgRSUC > SdPKjlSdC��
jn^DBvgRA,> ADaoT!� alSUADPRZ�SY^BTVg�^B�l`ba # @�@cSdPKZV[ SdCHW ^��or=jlSU[�tvSUXoZ�SdW�jlSUP � ADChy � ADCJy`jhW~}ADBDS Z�C SdPKalSdXlT�ZV`balSU[
��^DBBS%7d�lP|t�PR�lCljlT�^BQDSdCorsADPKgR`baH�lClQuZ�C�jlSUPe= WKAD[/@oaHfhgRZ�i X=SUZ WxPx^�QDSUC �

 Z�S ZVC jlZ�SdgKSdP%=|PKX=SUZ WvSUP�> }^BalC:WxSdC�jhWKPKSd�lS�@�@=SUPKZV[ SdC:WxSw>Y�lPKjoSUC�^BT�TVS [ Z W jlSdP t�ZVS^BDSdClSUPQP0���! 
PD���RB # �D2�2D)O?TS,)O9<;
2k= @Q@n^�Px^�WK�lPvQDSU[ ^B`ba:WU�V	|�2j 9 h ��	0�A	 9 ' � �  Z�S X=SUgRADCljlSdPKS/jJ`ba?>YZ�SdPKZ�QBiBSUZ W
X=SUZ0joSUP S @Z@=SUPRZ�[uSUC:WxSdT�TVSUCK �lPR`baor }�lalPR�lClQ X=SUgRWKSUa:W�jn^BPRZ�C�� jn^DB�XcSdZ�jlS2jhWxACBD@n^BPRWKClSUPW� e�PKA�*RSUi:WxZVT



� ����� �������=� 	�� ���

�lClj ��^BPKQBSdW0� Z�COZ�ABClZ�gRZ�SUP WxSdPk\nADPK[ @DADPRT�ZVSUQDSdCO[�}�lgRgKSdC � {|[ SUZ�CoS jhWxACBBPKS ^�iHWKZ�ADCOaoSUPKX=SUZ rz}�lalPRSUC
7U� ic}ADCoClSUC�� gKZ�Coj rsADT�QDTVZ�`ba�7"> SUZ�ZV[/@l�oT�gx^�Cn^BTVfhgRZ�SUP WxS
�njlS
	nCoZ�SUP WxS � ADCoSUClg WxPx^�alT�SdC 7U� SUPA7USU�oQDSUC��G7U�
X=SUgK`baoT�SU�oClZ�QDSdC �oClju^BClgK`baoT�Z�S"BDSUCoju�oCHWKSUP�SdZ�ClSd[�X=SUgRWKZ�[u[<WxSdC p�Sd`balgKSdT >YZVPKiH�lClQDg�>YZ�Cli�SUT�7U� iHPKSd�Jy
7USdC �  v^ joZ�S � SUZVT�`balSdCljlZ�`ba:WKSUC jlSUP � ADClSUCogRWxPK^BalTVSUC jl�lPR`ba�	�^B�l[uT ^�jl�lClQDgRS"!cSUi:WxS<XcSdQDPKSdCQ7dWvgRZ�CljJ�
SUPRQDZ�XJW|gRZ�`baqCH�lP|SdZ�ClS gKSdalP�ihTVSUZVClSvp�Sd`balgKSdT >YZ�PRiH�lClQDgRT.}^BClQBS �lCoj�jn^B[uZVWY�oCl[ Z WKWKSUT�Xl^BP @DSdPKXl�oCljlSUC
CH�lP�gKSUaoP�QBSUPKZVClQDSQ	YS ^Bi:WxZVADClgRPx^�WKSUC �  ZVSUgKS e�PKABXlT�Sd[ ^�WKZ�i}>YZ�PRj)^��QBDSUPRjlSU[]CoAJ`baqjl�lPR`ba jn^Bge=0�Jr y
WxPRSdWKSUC @DADC � ADCJy�	�SdgRWxQD^Bg y`jhW~}ACBBSUC @DSdPKgRW�}^BPKi:WM��> SUgRan^BTVX ZV[ {|T WxPK^BalAh`baH@�^BiH�l�o[ QDS ^�PKX=SUZVWKSdW > SUPRjlSUC
[ �QB �u6 ^B`ba jlSd[ SUZ�QBSUC:WxTVZ�`balSdC � ADCJy � ADCJy`jhWxACB gKZVClj�jn^�ClC jlZVS%> SUClZVQDSUCT	�SU^Bi:WxZ�ABClg @lPRAJjo�li:WxS<[uZVW
gKSdalP alADaoSUP e�P�}^ 7UZ�gRZ�ADC�^B�lg jlSdC � ADClSdClgRWKPx^BalTVSUC 7d�"S�@hWxPK^BalZ�SdPKSdC,�oClj 7U�"jlSwWxSdiHWKZ�SdPKSUC �  Z�S XcSzy
gK`baoPKZ�SdXcSdClS i ADPRQDSUalSdClgA> SUZVgKS ZVgRW�[ Z W�SdPKalSdXlT�ZV`balSU[ WxSd`balClZVgK`balSdC =|�or{> ^BClj �lClj S @�@cSdPKZ�[uSUC:WKSUT�TVSU[
tvSUgK`baoZ�`bi @DSdPKXl�oCljlSUC �

� COjlSUP WxalSdADPKSwWxZ�gR`balSUC - SUan^BCojlT��lCoQ�Z�g W jlSdP 7USdCHWKPx^BTVS e��lCli:W�jlZVS2 ZVgKiH�lgKgRZ�ADC jlSUP jn^Bg *RSzy
> SUZ�TVZ�QDS$jhfhg WxSU[ X=SUgR`balPKSdZ�X=SUCljlSdCtjJ`balP�}ABjlZ�ClQBSUP y AhjlSUPk Z�PK^B`wy2t�TVSUZ�`baH�lCoQ �  v^ jlZ�S ) }ADgK�lCoQ jlZVSUgKSdP
tvT�SUZV`baH�lClQDSdC Ch�oP4rb}�oP > SdClZ�QBS*j�@cS"7UZ�^BTVrR}^BTVT�S ^BCn^BT fHWxZ�gR`ba [ }ABQDT�ZV`ba<Z�g W0��iBADCQ7dSUC:WxPRZ�SdPRW gKZV`baujl^Bg � C:WxSUP2y
SUgRgKS ^B�orGjoZ�S�#�C:Wl>YZ�`biHT��oClQ SWI 7UZVSUC:WxSdP Ch�o[ SdPKZ�gR`balSUP ) }ADgR�lClQDgR[ SwWxalAhjlSdCk�lClj�jlSUPRSUCq{|[ugKSwW87d�lClQ
^B�or�T�SdZ�g Wx�lClQBgRrR}^BalZVQDSUC4	�Sd`balClSUPRC �  Z�S��qSU`ban^BCoZ�gK[uSUC�jlSdPYSUT�Sd[ SdC:Wb^BPRSUC�Z�ClSdT ^Bg WxZVgK`balSdC�e4PRAC7USdgKgRS<�
j � a � =0ClPRSUQD�oClQ�� � ADClZVgx^�WKZ�ADC �lClj�#4TVSUi:WxPRADClSdClSUZVCor ^BClQ���gRZ�Clj<^BCn^BTVADQe7U�lP8�)SdgKgK�oClQ Z�[ # @�@=SUPRZ�[uSUC:W
gKSdalP ^BCog @lPR�l`balgR@BADT�TS7U��al^BCljlan^�XcSdC��lClj�[ }�lgRgKSUC"jo�lPK`ba"jlZVS *RSX> SdZ�TVZ�QDS ) }ADgK�oClQDgK[uSdWKalAhjlS SdCHW y
g @oPKSU`baoSUClj�XcSdPB}�l`biHgKZV`ba:WxZ�Q�W%> SUPRjlSUC �  v^BP�}�lX=SUPvaoZ�Cn^B�og XcSdgRWKSUa:W Z�C jlSdP � alSUADPRZ�S SdZ�ClS X=SUgRADCljlSdPKS
e�PKADXoT�SU[ ^�WKZ�i�ZVC�joSUP QDSUSdZ�QDClSwWxSdC�NH�n^BC:WxSdCl[ Sd`ban^BClZVgK`balSdC - SUgR`balPKSdZ�Xl�oClQ jlSdP<Sd@BSUC:Wx�oSUT�T ^B�or WKPKSzy
WxSdCljlSdC i ZVSUTVSUT�Sdi:WxPKABClSUCljJfJCl^B[ ZVi �

#�Z�ClS)S�@o^Bi:WxS2=|XlXlZVT�jl�lCoQ�jlSdg > Sd`balgKSdT >YZVPKiBSdCljlSdC i Z�SUT WxSdZ�T�`baoSUClg fJg WxSd[ g ^B�orvSdZ�CNSX! SdiHWKZV@BSUg
#�Z�C:WxSdZ�TV`balSUCHXlZVT�j�Z�g W|jo�lPK`ba)jlZ�S�� '*B�C " ) /+1 � � " '*���@9<% " C!)�� # '*)�.0 v\ �*1 QDS"> }^BaoPKT�SdZ�g WxSdW �  v^ *RSdjlAh`ba�jlZVS
iBABPKPKSdi:WxSUC (vADClg WxPR�li:WxZ�ABClgR@BADPKgR`balPKZ r WxSUC"r }�lP @hZ�SUTVS ZVCHWKSUPRSUgKgRZ�SdPKSUCojlS�\n�lCli:WxZVADCn^BTVS ClZV`ba:W XcSdi�^BClC:W
gKZVClj��=[ }�ogKgKSdC 6 }^�alSUPR�lClQDSdC QDSU[ ^B`ba:W > SUPRjlSUC �  Z�S PKSdgK�lT WxZ�SdPKSdCljlSUC�S"!cSUi:WxZ @DSUC #�ZVCHWKSUZVT�`balSdClQDT�SdZ y
`baH�lClQDSdC gKZVClj jl^BClC rb}�oP *RSdjlSM=|Cor ^BClQDgRXcSdjlZ�CoQD�lClQ��lC:WxSdP - SdPB}�l`biHgKZV`ba:WxZ�QB�lClQ jlSdP8ZV[ XcSwWxPK^B`ba:WxSdWKSUC
#�ClSUPRQDZ�SdXcSdPKSdZ�`baq[ }ADQBT�Z�`baoSUCkZ�CoSUT ^�gRWxZVgK`balSdCqe4PRAC7USdgKgRS�7U�qT.}ABgKSUC �
\0}�lP alADalSve�PRA�*RSUi:WxZVT�QDSdgK`ba?>YZ�CojlZ�QDi�SUZ WxSUCkZVgRW jlZ�S � ADClZ�gK^�WxZVADC joSUP jlAB[ ZVCn^BC:WxS�Z�ClSdT ^Bg WxZVgK`balS ( ^~y

Cn^BT � ��^BC
	lCljlSdW alZ�SdPq#�T�Sdi:WxPKABClSUC���jlZVS�ZVC jlZVS�{�[ QDSdXl�lClQ'jlSUgA�8^BPRQDSdWKg�XQ7X> � joSUg e�PKA�*RSUiDy
WxZVT�gI.0# b b��81qSd[ Z WKWxZVSUP W > SUPRjlSUC �lClj�gRADQDSdCn^BClC:WxS -M# ]Kyl#�T�SUi:WKPKADClSdC���jlZ�S�X=SUZ an^BP WxSdC jhW }ACBBSUC
Z�C i ADPA> }^�PRWxgRPKZV`baHWK�lClQ SdP 7dSU�lQBW$> SdPKjlSdC �lClj�jlZVS joAC@Q@=SUTVWKS e�PRA�*RSUi:WxZVT�QDSdgK`ba?>YZ�CojlZ�QDi�SUZ W X=SUgKZ W87dSUC
� jZ 	��?��� � \ }�lP iHTVSUZ�CoS jhWKACBDSdClSUPRQDZ�SdCI>YZ�PRj�jlSdP \0^��Q@oWxX=SUZ WxPK^BQ 7d��WxA�Wb^BTVSUC�Z�ClSdT ^Bg WxZ�gR`balSUC�p Z�P y
iH�lClQDg NH�lSUPRgK`balClZ WKWKSUCOjl�lPR`ba jlSdC #�T�Sdi:WxPKABClSUClSdZ�Cor ^�ClQ�^B�orsQDPR�lClj,jlSUg5���oClClSUTVS"!cSUi:WxSdg XQ7X> � XcSdZ
Cn^BaoSUCIjhW~}ACBBSUC jl�lPR`ba������<) # S�9 #,# '*) # � y2e�PKAC7dSUgRgKS QDSUXoZ�T�joSdW5� - � � � � �  SUP&#�T�Sdi:WxPKABClSUC:WxPK^BClg rsSUP�Z�g W
jl�lPR`ba�jlZVS (�AD@Q@lT��oClQ}7">YZ�gR`balSUC�� �lgRW�}^BCljlSdC�jlSdg�� �n^BgRZ�[uADT�SdiG}�lT�g y 7d�lgx^�[ [uSUClQBSUgKSwW87wW ^B�og0e�PKA�y
*RSUi:WKZ�T0�oClj �8^BPRQDSdW y XcSdgRWKZ�[u[<W �lCoj gRAD[uZVW SdZ�COSdZ�CljlSd�oWxZVQ�ClZV`baHWKiHT ^BgRgKZ�gR`balSUPqe�PKAD7US^B � � gRW�jlSdP
#�Z�Cor ^�ClQ<[uZVW jlSdP #�[ ZVgKgKZVADC SdT�SdiHWKPKAD[ ^BQDCoSdWxZVgK`balSdP jhWKPx^BaoT��lClQ @DSdPKXl�lCojlSUC��ogKA�>YZVPKj SdP ^BTVg gRWKPx^Bahy
T�SdCljlSdP�#�T�Sdi:WxPKABClSUClSdZ�Cor ^�ClQ .$	k# b c 1vXcS"7USUZV`balClSwW � # � � h � � \|}�lP�alAJ`baoPKSUT�^�WxZ @hZ�gRWKZ�gR`balS jHW~}ACBDSuQDSzy
>YZ�CoCHW4gR`balT�ZVS^BDTVZ�`ba jlZVSe#�T�SUi:WKPKADCJy.e�ADgRZVWKPKADCue8^B^BPKSdP 7USd�lQD�lCoQ ^BTVg�ClSU�oSUPS# !cSUi:W ^BC - SdjlSU�oWK�lClQ �lClj
[ �QB ZVCqjoZ�S 	YSU`balCH�lClQ SUZVChX=S^7dADQDSdC�> SUPRjlSUCR� #�ZG�C+
� �

� C�jlZ�SdgKSUP =|PKX=SUZ WM> SUPKjoSUC � ABCJy � ADChy�jhW�}ACBDS0ZVCkSUZVClSU[m#4CoSUPKQBZ�SUX=SUPRSUZV`bakXcSwWxPx^�`baHWKSdWM�nZ�CkjlSd[6jlZVS
Z�CoSUT ^�gRWxZVgK`balSdCke�PKAC7dSUgRgKS�=0CoPKSUQB�lClQ�� � ADClZVgx^�WKZ�ADCu�lClj #�Z�CJr ^BClQ QDT�SdZ�`balSdPK[ ^DBDSUC ^B�or WKPKSdWKSUC ic}ADCoClSUC

�������! "� #%$�&('�)+*-,.� /102'�32)+$4'�*�'�5"$768)+*19:$;&�'�<=#%$7� *-,>'+<%,?3232@
A;BC�D 2B <%,E/1)+F�� ,"&G*-32,>'�$;)
H;ID���! EI /-JK<L/M'+<%N
$O� #%$�&('+)�*
,P� /-0K'�32)+$



����� � �������
	�� � � :

�lClj gKAD[uZVWqZVC (vADCliH�lPRPKSdCQ7I7d�lSUZVCn^BCljlSdP)g WxSdalSUC �ei SUP�> SdCljlSwW2>YZ�PRj 7d�lP ) }ADgR�lClQ joSUPqS"!cSUi:WxZ y
@DSdC #�Z�C:WKSUZ�TV`balSUCoQDT�SdZ�`baH�lClQ jlZVS � 9�2,' 2���),�J) # 9 " � #�� ) " C!�M?G) .0- t �21�� ) \ (
� ' � ( ) ( �D�
����jlZVS
SUZVClS SUC:WxgA@lPKSd`balSUCojlS - SdgK`balPRSUZ�Xo�lClQ �lCoj \|^BCljlan^�Xl�lClQ jlSUP #�Cljli�^BCG}^�T�S SUPRT ^B�lXJW
.�(�^D@oZVWxSdT � 1 � � �lCG}^B`baogRW)gKADTVT jlZ�S ) SdZ�gRWK�lClQDg rR}^BalZVQDiBSdZVW�jlZVSUgKSdPq�)SdWKalAhjlS�^�C 7X> SdZ�SUT�Sd[ SdC:Wb^BPRSUC
� ADCJy � ADC/#4ZVClSUTVSUi:WxPRADCJy`jhWxACBBgRfhgRWKSU[uSUC��HjlSd[ alSdWKSUPKABCh�oihTVS ^BPRSUC jHfJg WxSd[�� a	�	
 _ �lClj jlSU[ alAB[ A�y
CH�liHT�SU^BPKSdC jhfhgRWxSd[��	
 ]`_ a��	
 _ �=QDSdWKSUg WxSdW�> SUPRjlSUC � � [ C#}^B`balgRWKSUCtjJ`balPRZVWRW >YZ�PRj jlZVSwjhWKPKSU�o�lClQ
@DABC J y���SdZ�TV`balSUC'^BC ) Z yw}^BalCoT�Z�`baoSUC � ADClSdC �lC:WxSdPKgR�l`ba:W � e�PKZVCQ7UZ @lZ�SdT�T an^BCljlSdTVW SUgugKZV`ba jn^BX=SUZY�l[
 PKSdZ�SdT�SUi:WKPKADClSdClgRfhg WxSU[uS<� X=SUZYjlSUCoSUC *RSdjlAJ`ba jlZ�S (0y�jJ`bal^BT�SdCJy`#�T�Sdi:WxPKABClSUC'jlSUP5�8^�PKQDSwWxZ�ABClSUCP7U�
gRWx^BPKi"QBSUXl�lCojlSUCOgRZ�Clj��4�l[ ^�iHWKZV@ ^�[ jhWxACB�WxSdZ�T 7d�lClSdal[ SdC � � alP #4ZVC�+n�QB�[ �QB�Z�C'\nADPK[ SdZ�ClSdg
SUC:WKg @lPRSU`balSdCljlSUC =0XlgR`balZ�PR[/@=ABWKSUC:WxZ�^BT�g XcSdP }�l`biHgKZV`ba:WxZ�Q�W > SdPKjlSdC �  Z�S i ^BPRZ ^�WKZ�ADC,jlSUPU�8^BPRQDSdWKT ^�y
jl�lCoQ @DSdPKjlSd�oWxTVZ�`ba:Wvg fJg WxSd[ gA@cS"7UZ 	lgK`balSdg i SUPKal^BTVWKSUC��_jlSd[ CH�lP|XcSdjlZ�CoQBW jhfhgRWxSd[ ^�WxZ�i 7d�lQDSdADPKjlCoSdW
> SUPKjoSUC i�^BCoC .�( ^ @lZVWKSUT : 1 �  v^Bg jhfhgRWKSU[ �	
4]`_ta�
&c`_ jlZ�SdgKSUP jJSWNH�lSUCQ7�gKABT�T ZV[  SdWx^BZ�T0XcSzy
WxPK^B`ba:WxSwW > SUPRjlSUC .�(�^D@lZ WxSUT h 1 � #4ZVClS�#�PKaG}ADaH�lCoQ�jlSdPue4PRA�*RSUi:WKZ�T�T�^Bjl�lCoQ T�SUZ WxSwW jlZ�S =|i:WxZV@hZVSUPK�oClQ
jlSdP (0y�jJ`ban^�T�SUChy`#�T�SdiHWKPKADCoSUC SdZ�C���> ^Bg ^BC jhW�}ACBDSUC 7X>YZ�gR`balSUCk@DABT�T�g W~}^BCojlZ�Q Z�ADClZVgKZVSUPRWKSUC e4PRA�*RSUi:WKZ�T�SdC
�lClj�� d _"@BSUPRjlSU�oWKT�ZV`baHW�> SUPRjlSUC�i�^BClC .�( ^ @lZVWKSUT 3?1 � � [ jhWKACBDgRfhg WxSU[�
 � _ a�� d _"gKZ�Coj gK`balTVZ�S^B�y
T�ZV`ba i ZVSUTVSUT�Sdi:WxPKABClSUC8}�oXcSdPKQ_}^BCoQDS0[�}ADQDTVZ�`ba��HjlZVS Z�[�SUZVCQ7USdT�ClSdC�^BCn^BT fhgKZ�SdPRW �lCljk�lC:WxSdPKgR�l`ba:Wk> SUPRjlSUC
gKABT�T�SdC �

� CkjlSUP QDSUgK^B[<WKSUC =|PKX=SUZVW 	nCljoSUCkjl�lPR`balQDSdalSUCljq^�WKAD[ ^BPKSk#�Z�ClalSdZVWKSUCuy�`ban^BPK^Bi:WxSUPRZ�gRZ�SUP W jo�lPK`ba
���������� 
 � � y i SdPA> SUCljo�lClQ �





� ��� �#����� �
� $ � � �,���

 v^Bg jl�lPR`ba�jlZ�S X=SUZVjlSUC (vSdPKClSu�lClj�joSUPKSdC #�T�SdiHWKPKADCoSUCla8}�oT�T�SdC�QDSdXlZ�TVjlSdWKS Nh�l^BC:WxSUCo[ Sd`ban^BClZVgK`balS
i ZVSUT WxSUZVT�`balSdCQ@lPRADXlT�Sd[�jlSdP Z�C)jlZ�SdgKSUP =0PKX=SUZ W0X=SUal^BCljlSdTVWxSdC � ADCJy � ADCJy`jhW~}ACBBS$>YZ�PRj Z�C)SUZVClSU[n#�ClSUP2y
QDZVSUX=SUPKSdZ�`ba X=SdWxPK^B`ba:WxSwW0� Z�COjoSU[ PRSUT�^�WxZ @JZVgRWKZ�gK`baoS # ! SdiHWKS�@BSUPRCn^B`balT }^BgKgRZ�QBW > SUPRjlSUC ic}ADClClSdC��Yjn^
jlZVS�jhWKACBDQDSdgK`ba?>YZ�CljoZ�QDi�SUZVWKSUC iHTVSUZ�C Z�[ i SUPRQDT�SdZ�`ba/7U�lP ) ZV`ba:WxQDSdgK`ba?>YZ�CljoZ�QDi�SUZVW gKZ�Coj �  v^�PB}�lX=SUP alZ�CJy
^B�lg gKZ�Coj jlZ�S|�lC:WxSdPKgK�o`baHWKSUC (�SdPKClT�^Bjl�lCoQDSUC iHTVSUZ�C QDSUQDSdCkjlZ�S � C:@DSUPRgKS�jlSdP \nSUZ�CogRWxPR�li:Wx�lPRiBADCogRWb^�CJy
WxSdC � =|�QBDSUPRjlSU[ i�^BClCOjlZVS2- SX> SdQD�lClQ,jlSUP (�SdPKClS iHT�^BgKgRZ�gK`ba X=SUgR`balPKZVSUX=SUCK> SdPKjlSdC�� > SUZ�Tk7">YZ y
gK`baoSUC"Z�aoClSUC��lClj�joSUC #�T�Sdi:WxPKABClSUC�SdZ�C�SUPKaoSUXlTVZ�`balSdP ��^�gKgKSdCH�lC:WxSUPRgK`balZVSUj . ����� ���	��

��������� ��
����
� � � +C+C+?1#XcSdgRWKSUa:W �  ZVSUgKSM- SUal^BCljlTV�lClQvSUZVClSUg jHWxACBDg fhgRWxSd[ g�[uZVW NH�n^BC:WxSdCl[uSU`ban^BCoZ�gK`bauX=SUgK`baoPKZ�SdXcSzy
ClSdC #4TVSUi:WxPRADClSdC �lClj iHT ^BgRgKZVgK`ba X=SdWxPK^B`ba:WxSwWxSUC (vSUPRClSUC2>YZVPKj gRSU[uZ�iHT ^�gKgKZVgK`balS 6 }^BaoSUPK�oClQ . jQbM=g1
QDSdCn^BClC:W � � [ 	�^Bal[uSUC�jlZ�SdgKSUP<gKSU[uZ�iHT�^BgKgRZ�gK`baoSUC"�lClj"CoZ�`ba:WxPRSUT ^�WxZV@hZVgRWxZVgK`balSdC - SwWxPx^�`baHWK�lClQ >YZ�PRj
jn^Bg NH�n^BC:WKSUCl[uSU`ban^�ClZ�gR`balS i Z�SUT WxSdZ�T�`baoSUCQ@lPRADXlTVSU[Frz}�lP jlZ�SkZVC jlSUCWb AD�lTVAD[ XJy.\_SdT�jlSdPKC�joSUP iHT ^Bg2y
gKZVgK`ba XcSX> SdQBWxSdCC(vSUPKCoS�NH�n^BC:WKSUCl[uSU`ban^�ClZ�gR`bakXcSdgK`balPRZ�SUX=SUCoSUC #�T�Sdi:WxPKABClSUC ^B�or SdZ�ClSe7dSUZVWx^BXlaG}^�ClQDZ y
QDS$jJ`balP }ADjlZVClQDSUP2y tvT�SdZ�`baH�lClQ�. �e &jZ# � 1

.��� .��A1�� ��! � 1#"%$}.��A1'& � +)( "*$ .+�-, 1	& � "*$.,/& . ��� �,1
PKSdjl�Q7dZ�SUP W � 6 Z�[u[<W [ ^BC,^BC���jn^ B�@BADP jlSU[ jHWxACB�iBSdZ�ClS�#�T�SdiHWKPKADCoSUC'^B[ e�PKA�*RSdi:WxZ�T QBSUXl�lCojlSUC
gKZVClj��ngRAugRSdW 7dW|gKZ�`baqjlSdPk\|^B[uZ�TVWKADCJy � @=SUPK^�WxABP0���jlSdg jHfJg WxSd[ g��I.��A1 � �1 a2�3 � � a4�365+7'8 .��A1 . ���5� 1

� 9: ;�<
�

= � ��?> ;A@ a 9: ;ABDC �" E ; � E C " a 9: ;�< �GF �IH.JK ; a �LHNM" E ; �POP"RQ . ���(: 1

^B�lg jlSUP iHZ�ClSwWxZ�gR`balSUC #�ClSdPKQDZVS0�1 jlSdP #�T�Sdi:WxPKABClSUC��JjlSUPM#�T�SUi:WKPKADCJyl#�T�SUi:WKPKADCJy?p�Sd`balgKSdT >YZVPKiH�lClQS�3 � �
�lClj)jlSU[ }^B�ZBDSUPRSUC e ABWxSdCHWKZ ^BTT�365+7'8 .��A1 7U�ogx^B[u[ SdC��_jn^Bg0^B�orsQDPR�lClj�joSUP�ihT�^BgKgRZ�gR`ba�X=S"> SUQBWKSUC (vSUP2y
ClSuS�@�@lTVZ 7UZ W�7USdZVWx^BXlaG}^BCoQDZ�Q�Z�g W � � C�jlZ�SdgKSdP tvT�SdZ�`baH�lClQ�X=S^7USdZ�`balCoSdWUHVM,jlZ�Sue�PKA�*RSdi:WxZ�TVT ^Bjo�lClQ��?HWJ
jlZVS>��^BPRQDSdWKT ^Bjl�oClQ��XE ; jlZ�S;(vAhADPKjlZVCn^�WKSUC jlSUP � #4TVSUi:WxPRADClSdC'X=S^7J}�lQDT�ZV`ba'joSUg5�8^BPRQDSdW 7USdCHWKPK�l[ug
�lCljYO�jlZVS<iHT ^BgRgKZVgK`balS.	YSUT�^�WxZ @hiBAhADPKjlZVCn^�WKS$7X>YZ�gK`baoSUC jlSUC�Ch�oihTVS ^BPRSUC � SdCHWKPKSdC �  Z�S SUZVCQ7UZVQDS S�@Hy
@lTVZ 7UZ W}7USdZVWb^�XlaG}^BClQBZ�QDS�t�P }ACBDS�Z�g W ^�T�gKA�jlSUP � PRWxg @DSdiHWKADP�O .��A1 � .[Z\(8+)(^]_�A1 joSUgke�PKA�*RSUi:WxZVT�gM�4jlSdP
jl�lPR`ba)joZ�SviBABClgRWx^BC:WxS e�PKA�*RSdiHWKZ�TVQDSUgR`ba�>YZVCljlZVQDiBSdZVW`] �oClj�jlSUCqjhWxADBC@n^BPK^B[ SwWxSdPaZ|X=SUg WxZ�[u[<W >YZVPKj �
 Z�S � PKZVSUC:WxZVSUPK�oClQ�jlZVSUgRSUP X=SUZVjlSUCOt�P }ACBDSUCW7U�lSdZ�Cn^BCojlSUP joS
	nClZVSUP W jlZVS2jhWKPKSd�lSUX=SUClS
�M> ADXcSdZ0jlSdP
\0^�[ ZVTVWxABCJy � @=SUPx^�WxADP . ���;: 1 X=S^7J}�lQDT�ZV`ba j�@lZ�SdQDSUTV�lClQDSdCq^BC)joZ�SUgRSUP*#�XcSdClS�Z�C:@�^BPKZ�^BC:WYZ�g W �

�-bdc�e2�D fb <=@�$�c $;0E$;,"JK$G,>'�e & 52)	g*>JK<=,\h-$;)�� i
3E/M'�<=*-,



' � ��� � ������� �

� C jlSUC rsADTVQDSUCojlSUC =|XlgK`balCoZVWKWKSUC gKABT�T Ch�oC�joZ�S�=|XlXlZVT�jl�lCoQ jlSUg i Z�SdT�SUTVSUi:WxPRADClSdCQ@lPKABXlT�Sd[ g�Z�[
	�^Bal[uSUCujlSUP 7USdZVWx^BXlaG}^BCoQDZ�QDSdC  ZV`ba:WxSdrs�oCli:WxZ�ABCn^BTVWKalSUABPKZ�S�.$�e � v\ � ] 1�^B�Jr SUZVC SX! Sdi:WxZV@BSUgM#4ZVC:WxSUZVT y
`balSdCQ@lPKABXlT�Sd[ �_jlZVS ) }ADgR�lClQ jlSdP|PRSUgR�lTVWKZ�SUPRSUCljoSUC #�Z�C:WKSUZ�TV`balSUCoQDT�SdZ�`baH�lClQDSdC�gRA�>YZVS<jlZVS�# @hWxPK^Bi:WxZVADC
S�@�@=SUPRZ�[uSUC:WxSdT�T 7d�lQ_}^BClQBT�Z�`baoSUP � XlgKSdPR@�^BXlTVSUCqXcSdgK`balPRZ�SdXcSdC > SUPKjoSUC �

���	� 
���
���������������� ����� �����"!�#%$&���(')��!"*

 Z�S<tvPK�lCljoT ^BQDS jlSUPg Z�`ba:WxSwrs�lCli:WxZVADCn^BT WxalSdADPKZVS .� v\ �*1�XoZ�T�joSdW|jn^Bg�\�ADalSUCHX=SUPRQ�y (vADalChy�� alSdADPKSd[
� \ ( ' 3
�*� jlSd[/7d�orsADTVQDS gKZ�`ba jlZVS � XlgRSUP @B^�XlT�SdC SUZVClSUg > SU`balgRSUT >YZVPKi�SUCljlSdC i ZVSUTVWKSUZVT�`balSdClgRfhgRWKSU[ug
^BTVT�SUZVC jl�oPK`baqjlZ�S�#�ZVCHWKSUZVT�`balSdCljlZ�`ba:WKS,+ @BADT�TVgRW�}^BCljlZVQ��H�lClj�7"> ^BPY^BT�g \_�oCli:WxZ�ABCn^BT�S|@DADC(+ �oXcSdgRWxZV[ y
[uSUC,T ^BgRgKSUC �  v^BXcSdZ Z�g W XcSd[ SdPKiBSdClgA> SUP W0� jn^DB�SUgu[ }ADQBT�Z�`ba�Z�gRWM��jlZ�SdgKS  Z�`ba:WxSq^B�oguSdZ�ClSd[ jo^�W 7
@DABCP#�ZVCHWKSUZVT�`balSdClQDT�SdZ�`baH�lClQBSUC�7d�,X=SUPRSU`balCoSUC���ADaoClS jn^DB joZ�S ) }ADgR�lClQ jlSdP @DADTVT�SdC jJ`balP }ADjlZ�CoQDSUP2y
tvT�SUZV`baH�lClQ r }�oP0jn^Bg*> Sd`balgKSdT >YZVPKiBSdCljlS/jhfhgRWKSU[ ClABWl> SUCljoZ�Q ZVgRW � � C joSUC gKZV`ba SUPRQDSUX=SUCojlSUC (vADalChy
jJan^�[ y2t�TVSUZ�`baH�lCoQDSUC .�($jZ1 � (%j '?h �Bic}ADClClSdC jlZVS # ! Sdi:WxS jlSUP�#�T�Sdi:WxPKABCJy`#�T�Sdi:WxPKABCJy p�SU`balgRSUT >YZ�PKiH�lCoQ
[uZVW \�Z�TVrsS SdZ�ClSdg4[ �lTVWKZ @lTVZ�i�^�WKZV@DSdC S"!cSUi:WKZV@DSdC e ABWxSdCHWKZ ^BTVg4SUPRr ^ BBW > SdPKjlSdC � � C jlSdC X=SUZVjlSUC/-<}�l`balSdPKC
� e�- 9D� �  �t��C+
� Z�g W SUZVC)^�T�T�QBSU[uSUZ�CoSUP }{|X=SUPKXoT�Z�`biujlSdPe Z�`ba:WxSwrs�lCli:WxZVADCn^BT WxalSdADPKZVS0�lCljqZ�CkjoSUC =0P2y
WxZViBSdT�C � m t 9D� � 6 ^u�C9
�=SUZVClS }{|X=SUPKgRZ�`ba:W @BADC =0C?> SUCljo�lClQDSdC)^��orGjlSUCkt�SdXlZ�SwWxSUC jlSUPS= WxAD[ y��J�)A�y
T�SdiG}�lT y4�oClj�\nSdgRWxic}ADPA@cSdP @la:fhgKZVi 7U� 	nCljlSdC �
\0}�lP�S�@�@lTVZ 7dZVW&7USdZVWx^BXlaG}^BCoQDZ�QDS e4PRADXlTVSU[uS}> SUPRjlSUC�jlZ�S tvPK�lCojn^B�lgRgx^BQDSdC�jlSdP% v\ ��jl�oPK`ba�jl^Bg

	Y�lClQDSzy tvPKADgRg y�� aoSUADPRSU[ �V	 t 9D3<�#rs�lCljoZ�SUP W0�_jn^BgYrsADTVQDSUCljoSUg�XcSdgx^BQBW".np�SdClC gKZV`ba�SdZ�CqjhfhgRWxSd[ rb}�oP
7"> SUZ�}^��QBDSUPRS e�ABWKSUC:WxZ�^BT�S�7U� SUZVClSU[ =0Cor ^BCoQDg 7dSUZVW @l�lCli:WW�-, Z�C SdZ�ClSd[ *RSX> SdZ�T�gvQBSU[uSUZ�Cogx^B[uSUC � �hy
gRWx^BClj "%$.,/&0X=S
	lCljlSdWM�#gKZV`ba jlZ�SdgKS e�A�WxSUC:WKZ ^BTVS �l[
[uSUaoPv^BT�g0SUZ�CoS PKSdZ�C 7USdZVWx^BXlaG}^BCoQDZ�QDS<\n�lCli:WxZVADC
/ .��A1|�lC:WKSUPKgR`balSUZVjlSUC��lClj �l[ jlSdC =|Cor ^BClQBg 7USdZVW @l�lCli:WW�-,�Z�CT��^ fhT�ADP2y 	YSUZ�aoSUC SdCHWl>YZV`biBSdT�Xn^BPvgRZ�CljJ�
gKA<an^BX=SUC gRZ�S|rb}�oP � SUZ WxSdC �10 �-, @DADCoSUZ�Cl^BCljlSdP @DSdPKgK`baoZ�SUjoSUClS%#�Z�C:WxSdZ�TV`balSUCljoZ�`ba:WxSdC 7U�lP \_ABT�QDS � =0�or
jlZVSUgKS�p�SUZ�gRS)ZVgRWuSUZVClSqZ�C�*RSdiHWKZV@BS)�lCoj gKAB[ Z W �o[ i�SUalPRXn^BPKS�=0XoXlZ�TVjl�lClQ�jlSUP e�A�WxSUC:WKZ ^BTVS)^��orvjlZVS
�)SdClQDS jlSUP`]Dy.jn^�PKgRWKSUTVT�Xn^BPRSUC  ZV`baHWKSUC c QDSX> }^BalPKTVSUZVgRWxSwW � - ZVgY^B�or8jlZ�SvPRSUZ�C 7dSUZVWx^BXlaG}^�ClQDZ�QBS�\_�oCli:WxZ y
ADC / .��A1|ZVgRW|rsADT�QDTVZ�`baqjn^BgvS @JWKSUPRClS e�ABWKSUC:WxZ�^BT8SdZ�C SdZ�CljlSd�oWxZVQDSUg \_�oCli:WxZ�ABCn^BT jlSUP� ZV`ba:WxS �  v^BP�}�oXcSdP
alZVCn^B�lg|i�^�ClC ^B�l`ba jlZVS i ZVSUT WxSUZVT�`balSdC?> SdT�T�SdCors�lCli:WKZ�ADC "%$}.��A1'&|XlZ�g0^B�or4SdZ�ClS 7dSUZ Wb^BXla#}^BClQDZVQDS<e�an^�gKS
^BTVg \n�lCli:WxZVADCn^BT=@DADC(+ X=SdWKPx^B`ba:WKSdWe> SdPKjlSdC��Q>YZ�PRj jn^Bg S @hWxSUPRClS e�ABWKSUC:WxZ�^BT joAJ`ba�Z�[�	�^Bal[uSUCkjlSdP
�e &jZ# ^B�Jr�"%$}.+�A1	&G^BXlQDSdXlZ�TVjlSdW � � XlgKSdPR@�^BXlTVSUC��~jlZVS ^�T�g�#�PA> ^BPRWK�lClQDg�> SdPRWxS @DADC<alSUPR[ Z WxSUgR`balSUC � @cSzy
Px^�WxADPRSUC X=SUPRSU`balClSwW�> SdPKjlSdC�� ZVC�jlSdClSUC i�SUZ�CoS � SUZ Wb^BXlTVSUZ Wx�lClQuSUC:WKan^BTVWKSUC ZVgRWM�=gRZ�Clj ^BT�gRA SUX=SUCJr ^BT�TVg
SUZVCljlSd�oWxZVQDS \n�lCli:WKZ�ADCn^�T�S jlSUP  ZV`ba:WxS<��> SUZ�TJgKZV`ba jlZ�S e4al^BgKSdC Z�[ - Px^~y#�lClj (vSwWK@DSdi:WxADP�QBSUQDSdClgKSdZVWxZVQ
^B�orsaoSUX=SUC � \|}�lP }{�XcSdPKQ:^BCoQDgx^B[ @lTVZVWx�ojlSUC � { t��?�����#jlZVSuX=SUZVg @lZVSUTVgA> SUZ�gRS ZVCtjhWxPRSU�Q@lPRADXlTVSU[uSUC�@BADC
QDPRACBDSU[ � C:WxSdPKSUgRgKSqgKZVClj��8QBZ�TVW jlZVS QDT�SdZ�`balS/=0�lgRgx^BQBS �  SUP - S"> SUZVg Z�gRW ^BT�TVSUPRjlZ�ClQBg<CH�lP<rb}�lP<SUZ�CoSUC
rsSUg WxSdC =|Cor ^BClQDgA7U�lg Wb^BCoj "*$.,/& [ }ABQDT�ZV`ba�� gRA"jn^DB,^BTVT�S�t�P }ACBDSUCOZV[/@oT�Z 7dZVW @DABC joZ�SUgRSU[ � �lgRWx^BClj
^BXla#}^BClQDSdC �  v^Bg�Z�gRW *RSdjlAh`ba�Z�[ 	|^Bao[ SdC�jlZVSUgRSUP&=0PRXcSdZVW �lCQ@lPRADXlTVSU[ ^�WxZVgK`ba�� jl^)T�SdjlZ�QBT�Z�`ba jhWxACB�y
gRfhg WxSU[uSq�lC:WxSUPRgK�l`ba:W > SUPRjlSUCJ� joZ�S�gKZV`baP7d�l[ � SUZ W8@l�lCoiHW �-,uZ�[ tvPK�oCljQ7U�ogRWb^�Clj X=S
	nCojlSUC��4jlSdP
QDSd[ }^DB joSU[ \|ABalSUCHX=SUPKQ�y (vADalCJy�� alSUABPKSU[]gRSUTVXlgRW�SUZVCq\_�oCli:WxZ�ABCn^BT @BADC2+ ZVgRW �

 v^BgQ	��oClQDSwy2t�PRADgKg2y�� alSdADPKSd[ rz}�lalP W�gKA)^B�or joZ�Sw7USdZVWx^BXlaG}^BCoQDZ�QDSdC (�ABalCJy�jhan^B[ y tvT�SUZV`baH�lClQDSdC
A'bdc c436b  Db <=@�$�c $;0E$;,"JK$G,>' c $G,65 <%':F73 32,"&�'�<=*-,"/-# b 52$G*
)�F
H;�8<=,2$ac <L& 5>'�$18�<=)+J J2/1,2,�/1#954:<; J2/-)=5 '�$;#%#?>"/1)4> $A@G$;<=& 5",2$�'CBD8 $;,2, $;<%, $FE?'+$G)+,2$G5 6�*1'+$G,>'�<L/1# $FEK<95:'+<%$;) 'CB J2/<5 g3H> $G)

JK<=$JI g*"5 32,fh�J2$G) eK& 52)^g*
J2<%,\h
$G)K;ML4#=$G<L& 5?32,\h 32,"J�$G<=,2$ $;,
'N5 0")�$�& 52$G,"J2$%O ,>'+$ h-) /M'+<%*
, /-3	P�$G>E$;, JK<%$C5 $`c!<L& 5
'+$1P�g3252)�'GQc!<%$ e?3") 9:$GR
'+<%N?<%'	g/1'OJ2$G)TSU>V>2<%#LJK32,fh�8�<%) J J"/W> $G< JK3")+& 5 JK<%$ � <%,65�& 52)^g/1,VR>3",\h JK$;)7B�<%#LJK@�$G,\h
$ /13	PX:<; J2/1)N5 '�$G#=#?>"/1)+$c!<=& 5>'�$;,.h-$G5�<L& 52$G)�'GQ



� � ����� � � ���/��� 	��

8� � � � 	��=� ����� ����������� �

.$�e (%jQ1 ��! �
	 ; .�Ed(	�A1 � �� .��A1 	 ; .�E ('�A1a( � � ��(����
��( � ( . ��� 3?1
[uZVW jlSd[<#�Z�C:WxSdZ�TV`balSUCJyl\0^B[uZ�T WxADChy � @cSdPx^�WKADP�� .��A1 � � �� > aP]��������D.O� + ���^E (	�A1 ( . ���5h 1

jlSdPkjn^Bg�S�@hWxSdPKClS
� [ �lT WxZ @oT�Z�i�^�WKZV@BS�e ABWxSdCHWKZ ^BTI]��������D.��A1 SUC:WKaG}^BTVWM�M> SUT�`baoSUg�SUZVC \n�lCoiHWKZ�ADCl^BT0jlSdP
S�@o^Bi:WKSUC2 ZV`ba:WxS + Z�g W �  Z�SdgKSvSdPKQDZVXoWYgKZV`ba�^B�og�joSUC ) }ABgK�lClQBSUCqjlSUP��e (%jHy tvT�SdZ�`baH�lClQBSUC 7U�

+ .�E ('�A1 � 9: ; <
�
" 	 ; .[E (	�A1#" ] � . ���(' 1

\|}�lPYjlSdCq=|Cor ^BClQDgA7USdZVW8@o�lCli:WL� � �-,|[�}�lgRgKSUC)jlZ�S � PKXoZVWb^�T�S�� 	 ;�� gRA QDSX> }^BalT W > SdPKjlSdC��cjl^DB tvT�SdZ y
`baH�lClQ2. ���;' 1 jlZVS& Z�`ba:WxS�jlSdg��oClQDSUg W~}ADP WxSdC jhfhgRWKSU[ugYSUPKQBZ�XoW �

- Z�g 7d�)joZ�SUgRSUPkjhWKSUT�TVS jlSdP*=|XlXlZVT�jl�lCoQujoSUg > Sd`balgKSdT >YZVPKiBSdCljlSdC 7USUZ Wb^BXoaG}^BClQDZVQDSUC i Z�SdTVWxSdZ�TV`balSUCJy
@lPRADXlT�Sd[ g ^B�Jr#SUZVC #�Z�C:WKSUZ�TV`balSUCogK`balSd[ ^$>Y�oPKjlSdC iBSdZ�ClSdPKT�SdZ 6 }^BalSdPK�lCoQDSUC QBSU[ ^B`ba:W �  Z�SYjl�lPR`ba jlZVS
tvT�SUZV`baH�lClQDSdCK. ��� 3�1+�S. ���(h 1v�lClj . ���(' 1�jlS-	nClZVSUPRWKS =|XlXlZ�TVjl�lClQqZ�g W<S @o^Bi:W �lClj�jl^BPK�l[ ^B�o`ba�jlSU[
7USdZVWx^BXlaG}^BCoQDZ�QDSdCK\0^�PRWxPRSUSzy2\nAJ`biDy.\_ABPK[ ^BT�ZVgK[ �lg . �e �\0\ 1 }�lXcSdPKTVSUQDSdC�� jlSdP @DADCOSdZ�ClSdP 6 }^�alSUPR�lClQ
jlSdP ) }ADgK�oClQ jlSdP �e &jZ# . ��� ��1vZ�C�\_ABPK[FSUZVClSUP SUZVCQ7USdT�ClSdC jJT ^�WxSUP2y` SwWxSUPR[ ZVCn^BC:WxSu^B�ogKQDSdaHW � e�PKA�y
XlTVSU[ ^�WxZVgK`ba�ZVgRW<jlZ�S ) }ADgK�lCoQ jlSUP �e ($j:y tvT�SUZV`baH�lClQDSdC���jl^�jlZ�S S�@o^Bi:WxS \_ABPK[FjlSUg \_�oCli:WxZ�ABCn^BT�g]��������L� + �_ClZV`baHW X=SUi�^BClC:W Z�g W �lCljugKA 6 }^BalSdPK�lCoQDSUC��:joZ�SYZ�[�rsADT�QDSdCljlSdC @BADPKQBSUgRWKSUTVTVW > SUPKjoSUC gRADT�TVSUC��
�lCH�l[uQ }^BClQBT�Z�`bakgRZ�Clj �
{|[ jn^�g SX! SdiHWKZV@BS #�T�Sdi:WxPKABCJy`#�T�Sdi:WxPKABCJy2e ABWxSdCHWKZ ^BT 7d� SdPKan^BT WxSdC��C>YZ�PRj @DABCT]��������Yjl^Bg S @hWxSUPRClS

e�A�WxSUC:WKZ ^BTd] 5+7'8 jlSdPYXcSdZ�jlSdCG(vSdPKClS ^BXlQBS^7UABQDSUC] � � .O� + ���^E (	�A1 � ]��������C. � +@���^E (	�A1�� ] 5+7'8 .[E (	�A1 . ��� �D1] 5+7'8 .[Ed(	�A1 � �LHWJK a �LHVM" ET�POt.��A1\" � . ��� 9C1] � � i�^BClC�ZVC�SUZVClSUC�gRWb^�WxZ�ABCG}^BPKSdC��lCoj"SUZ�CoSUC�7dSUZVWx^BXlaG}^�ClQDZ�QBSUC =0C:WxSdZ�T 7USUPRT�SdQBW�> SUPRjlSUC �  SUP gRWb^~y
WxZVADCG}^BPRS - SdZVWKPx^BQkX=SUgR`balPKSdZ�XoW�jn^�XcSdZ8jn^Bgv�oClQDSUg W~}ADP WxS ^�WKAD[ ^BPKS jhfhgRWxSd[
@DABPvjlSU[ jhWxACBk[uZVW0jlSU[
e�PKA�*RSdi:WxZ�T��njlSUP*7USdZVWx^BXlaG}^BCoQDZ�QDSvjoZ�S i SUP }^BCljlSdPK�lClQu@DADC ] � � ^B�orsQDPR�lCljqjlSUP�	�SU^Bi:WxZVADC)joSUP�SUT�Sdi:WxPKA�y
ClZVgK`balSdC2 Z�`ba:WKS�^B�or�jl^Bg i ADPKal^BCljlSdClgKSdZ�C�joSUg�e�PKA�*RSdiHWKZ�T rsSUT�joSUg] � � . � +@���^E (	�A1 � ] � � . � + , ���^Eu1 a �f] � � .O� + ���^E (	�A1 ( . ��� �C1
> ADXcSdZ�[ Z W(+?,�joZ�S�t�PR�lCljQ7d�lgRWx^BCljlgRjlZ�`ba:WKS�jlSUgq�lClQBSUgRW�}ADPRWKSUC �8^BPRQDSdWx^�WxAB[ g�X=S^7USdZ�`balCoSdWq>YZVPKj �
p�SUPKjoSUC jhWKACBDg fJg WxSd[ SqXcSwWxPK^B`ba:WxSdWM� X=SUZ joSUClSdCNjlZ�S)tvSUgR`ba�>YZVCljlZVQDiBSdZVW jlSUg e�PKA�*RSdiHWKZ�TVg QDPRACB Z�[
i SUPRQDT�SdZ�`ba 7U� W.f�@lZ�gR`balSUC � PKXlZ Wb^BTVQDSUgR`ba�>YZVCljlZVQDiBSdZVWxSdC Z�g W0� gRA)i�^BClC jlSdPQ	�Sdg @=ADClgKX=SUZ WxPK^BQ!�f] � � ZVC] � � @BSUPKCl^B`balT.}^�gKgKZVQBWe> SdPKjlSdC

�f] � � .O� + ���^E (	�A1 � +"� . ��� �,+C1
=0�o`ba rb}�lP�jHW~}ACBDS [uZVW T�SdjlZ�QDTVZ�`ba'SUZ�CoSU[ ^�iHWKZV@BSUC #4TVSUi:WxPRADC Z�g WkjlZ�SdgKS gRWx^�WxZVgK`balS 6 }^BalSdPK�lClQ,QDSzy
PKSd`ba:WKrsSUP WxZVQBW0� > ADalZ�CoQDSUQDSdC�jl�oPK`ba�jlSdCI=|Clgx^�W 7 . ��� �4+?1 e�PKAC7dSUgKgRS<��jlZ�S @DADC�SUZVClSUP }=0CojlSUPR�lClQ jlSdP
SUTVSUi:WxPRADClZVgK`balSdCq=0XogK`balZVPK[ �lCoQ > }^BaoPKSUCoj)jlSdggjHWxACBDSdg�^BXla }^BCoQDSUC��nCoZ�`ba:W�SUPRr ^ BBW > SdPKjlSdC �



9 � ��� � ������� �

� [�CG}^�`balgRWKSUC/jJ`balPRZVWKW�gKADTVT�SUC<Ch�oC 7X> SdZ 6 }^�alSUPR�lClQDgR[ }ADQBT�Z�`baoiBSUZ WxSdC rz}�lP8jn^�g4\_�oCli:WxZ�ABCn^BT ] ���<� +@�
Z�[ gRWx^�WxZVADCG}^BPRSUC�\_^BTVT�@BADPKQDSdgRWKSUT�T W > SdPKjlSdC � =0�ogKQ:^BCoQDg @l�oCli:W8gRZ�CljvjlZVS�gRWx^�WxZVADCG}^BPRSUC (%jHy tvT�SdZ�`baH�lClQBSUC= � �� > aP] ���D.O� +?, ���^Eu1 @ � ; .�EG1 ��� ; � ; .[Eu1 ( . ��� �D�,1
jlZVSvjn^BgY[ �lT WxZ @oT�Z�i�^�WKZV@BS (%jHy.e�ABWKSUC:WxZ�^BT] ���C.O� +?,O���^Eu1 � ] 5�7 8 .[Eu1 a ] � � .O� +?, ���^E�1 . ��� � � 1
SUC:WKan^BTVWKSUC � \0}�lP0joZ�S alZVSUP X=SdWKPx^B`ba:WKSdWxS/jJZ Wx�n^�WxZ�ABC�SUC:WKg @lPRZ�`ba:W jn^Bg&b AD�oT�AD[ Xhy2e�A�WxSUC:WKZ ^BT jlSUg ��^BP2y
QDSwWxiBSdPKClg�jlSd[ }^B�ZBDSUPRSUC�e�ABWKSUC:WxZ�^BT�] 5+7'8 �  ZVS tvPK�lCljZ7U�lg Wb^BCljogKjlZV`baHWKS +?,�jlSUg%jHfJg WxSd[ g�Z�g W jn^�XcSdZ
jl�lPR`ba

+?,�.[E�1 � 9:; <
�
" � ; .�EG1#" ] . ��� � : 1

QDSdQDSUX=SUC��S> ADX=SUZ0jlZ�S � PRXlZVWx^BT�S � � ;�� ) }ADgR�lClQDSdCO@DADC . ��� �D�,1 gKZVClj � \|}�lP jlZVS gKSdT�Xlg Wxi�ADClgKZVgRWKSUC:WxS
) }ADgK�oClQ jlZVSUgKSdP tvT�SdZ�`baH�lClQBSUC X=SUg WxSdaHW jlZ�S�SUC:WxgR`balSUZVjlSUCojlS�e�PKADXlTVSU[ ^�WxZVi<ZVC jlSdP QDSdSUZ�QBClSdWKSUC (vADChy
gRWKPK�li:WKZ�ADC"SdZ�ClSdP 6 }^BaoSUPK�oClQ rz}�lP jn^�gw=0�lg Wb^B�lgR`baJy (vADPRPKSdT ^�WKZ�ADClg2y . @o`41<e�A�WxSUC:WKZ ^BT �  Z�SdgKSdg Z�g W ^BTVg
 Z !cSUPRSUCQ7�7X>YZ�gR`balSUC ] � � �lCljqjlSU[<\|^BPRWKPKSdSwy2e ABWxSdC:WxZ ^�Td]��NQDSdQDSUX=SUC]��	� .O� +?, ���^Eu1 � ] � � . � + , ���	EG1���]�� .O� +?,O���^Eu1 . ��� �43?1]
�k.O� +?, ���^Eu1 � �
� c K�� + ,�.[E � 1" E � E � " � . ��� � h 1
tvSU[�}^DB jlSU[ 	|^ fhT�SdZ�QDaJy�	�Z W87dgK`balSdCJy i ^BPRZ ^�WKZ�ADCog @lPRZ�CQ7dZ @uZ�gRW ]��	�X. � + ,O���	EG1 joZ�S�\n�lCli:WxZVADCn^BT�^BXlTVSUZVWK�lClQ
jlSdP*=|�lgRWx^B�lgR`baJy (vADPRPKSUT�^�WxZVADClgRSUClSdPKQDZVS����	� Cn^B`ba)jlSUP* Z�`ba:WKS]��	�X.O� +?, ���^E�1 � �
���	�,� + �

�V+ .[Eu1����� ��� < �
����� . ��� � ' 1
���	� � 1 � 1�� a � �!�"� � . ��� ���D1

 Z�SdgKS #�ClSUPRQDZ�S >YZVSUjlSdPK�l[ SUPRQDZ�XJWGgKZ�`ba<^BT�g	jJ�o[ [uS 7"> SUZVSUP	 Z !cSUPKSdCQ7USdC � � �l[�SUZVClSUC jlSdP  Z ! SdPKSUCZ7
7">YZVgK`balSdCOjlSUP iHZ�ClSwWxZ�gR`balSUC #4CoSUPKQBZ�S 1 jlSUg > Sd`balgKSdT >YZ�PRiBSdCljlSUC i ZVSUT WxSUZVT�`balSdClgRfhg WxSU[ugu�lCljNjlSdP
jl�lPR`ba�jlZVS (%jHy � PKXoZVWb^�T�S0joS
	nClZVSUP WxSUC)iHZ�ClSwWxZ�gR`balSUC #�ClSUPRQDZ�S 1�� �oQDSUQDSdXcSdC)jo�lPK`ba1#� � 9: ; <

�
� � c K��%$; .�E�1^. � �� > 1 � ; .[Eu1 ( . ��� �,9C1

�lClj 7d�l[�^BCojlSUPRSUC�jlSUP  Z !cSUPKSdCQ7 jlSdP @DADTVT�SdC SUTVSUi:WxPRADClZ�gR`balSUCkp�SU`balgRSUT >YZ�PKiH�lCoQDgKSdClSUPRQDZ�S&� �lClj
jlSd[�iHT ^BgRgKZ�gR`balSUCq\0^BP WxPRSUSwyl- SUZ WxPK^BQ

�"� � �� �
� c K �
� c K�� + .�EG1F+ .�E � 1" ET��E � " � . ��� ���C1
 v^BgS\0^BP WxPRSUSwy.e�ABWKSUC:WxZ�^BT . ��� � h 1�SUPRaG}^BT W [ ^BC ^�Cn^BT�ABQ<^BTVg \_�oCli:WxZ�ABCn^BT ^�XlT�SdZVWx�oClQv@DADC'�"� Cn^B`ba jlSdP
 Z�`ba:WKS �



� � ����� � � ���/��� 	��

8� � � � 	��=� ����� ����������� �
 Z�S i SdPA> SUCljl�oClQ jlSdP� Z�`ba:WxSU^BXlaG}^BCoQDZ�QDi�SUZ Wk@DADC ���	� rz}�lP�jn^Bg�alAB[ ADQBSUClS #�T�Sdi:WxPKABClSUClQD^Bg

.0\k# t$1 ^BTVg T�ADi�^BTVS 6 }^�alSUPR�lClQ rz}�lP jn^Bge7U�)�lC:WxSdPKgK�o`balSUCljoS Z�ClaoAD[ ABQDSUClS�jhfhgRWxSd[
� � ����	� � + � � �
� c K 
����	��	� . + .�Eu1 1 ( . ���5� +C1

>YZ�PRj ^BT�g ) ABi�^�T�jlZV`baHWKSUCG}^�alSUPR�lClQ/. )  e=�1 � (%j 'Ch �nX=S^7USdZ�`balCoSdW �  SdP =0�ogRWb^��lgK`baJy . @ 1 =|C:WxSUZVTlSUPRQDZ�XJW
gKZV`ba 7d�

� � ���� � +@� � � :3 . :�
 ] 1 �
� c
 � � c K � + .�EG1�� d � c . ���5� �,1] � ���� . + , 1 � �
� � ���� � + �
�H+ .�Eu1 ���� � � < �
����� � � . :�
 ] +?,X1 �
� c
 ( . ���5�C� 1

> ADXcSdZ ^�CQ7U�l[uSUPRiBSdC�Z�g W0�#jn^DB�rz}�lP jlSUC (vADPKPRSUT ^�WxZ�ABClg y�.s`,1&- SUZ WxPx^�QqTVSUjlZVQDT�ZV`ba � CHWKSUPA@cADT�^�WxZVADClg rsADP y
[uSUT�C)S�@JZ�g WxZVSUPKSdC � e4PRADXlTVSU[ ^�WxZVgK`ba X=SUZ jlZ�SdgKSdP 6 }^�alSUPR�lClQkZ�g W jlZVS �oCH@BADT�TVgRW�}^BCljlZVQDS4(vADPRPKSUi:WK�lP0jlSdP
jJSdT�Xlg Wl> Sd`balgKSdT >YZ�PRiH�lClQ � p }^BalPKSdClj�ZV[ \|\ y�jJ`baoSU[ ^qjlZVS Z�[ \|^BPRWKPKSUSzy�� SUPR[�SUC:Wxan^�TVWxSdClS jJSUTVXlgRW y
> SU`balgRSUT >YZVPKiH�lClQujl�lPR`ba�jlZ�Sk=0jljlZ WxZVADC jlSdgY\_Ah`biDy�� SUPR[ g QBSUCn^B�ki�ADPKPRZ�QDZVSUP WS>YZVPKj��JZ�gRW jlZ�Sdg Z�CJrsADT�QDS
jlSdP QDPKABXcSdC 6 }^BalSdPK�lCoQkjlSUgv\nAh`biDy2e�A�WxSUC:WKZ ^BTVg0jl�lPR`ba jn^Bg )  e=�y2e ABWxSdC:WxZ ^�T�ClZV`ba:Wv[ SdalP0joSUPv\_^BTVT �
 Z�S {|PRgx^B`baoS alZ�SdPRrb}�lP Z�g W<joSUP<@hZ�SdT 7U�"gK`baoClSUTVT�S S @�@cADCoSUC:WxZVSUT�TVS/=|Xor ^BTVT joSUg )  e=�y.e�ABWKSUC:WxZ�^BT�g Z�[
i SUPRQDT�SdZ�`bat7U�lP � � K y =0gRfh[ @oWxA�WxZ�i joSUgw\|^BPRWKPKSUSzy�� SUPR[ gW��gRA jn^DB gRZ�`ba�rb}�oP<jn^Bg t�Sdgx^B[<W @cA�WxSUC:WKZ ^BT
ClZV`baHW<jlZ�S iBADPRPKSdiHWKS � � � K yl=0g fh[/@oWKABWxZVi SUPRQDZ�XoW �  Z�S}=0g fJ[ @oWKABWxZVi�ZVgRW rz}�lPwjHWxPKSd�Q@lPRADXlT�Sd[ S gKSdalP
>YZ�`ba:WKZ�Q��~X=SUgRWKZ�[u[<W gKZVS jlAh`ba<joZ�SS- Z�Cljo�lClQ0joSUP }^��QBDSUPRSUCw#�TVSUi:WxPRADClSUC �  �lPR`ba<jn^�g )  *=Yy2e ABWxSdCHWKZ ^BT
>YZ�PRjkrsADT�QDTVZ�`ba SdZ�ClS&7d�)QDPRACBDS�=|XlgK`balZVPK[ �oClQ gRZ�[ �oT�Z�SdPRWM��> ^Bge7U�qSUZVClSUPe7U�qQDSdPKZ�CoQDSUC�- ZVCljl�lClQ jlSdP
}^B�QBBSUPKSdC #�T�SdiHWKPKADCoSUC�rb}�laoPRW � {�[ joZ�SUgRS e�PRADXlT�Sd[ ^�WxZ�iq7U���o[ QDSdalSUCJ��>YZVPKj�[uZVW%\�Z�T rsSujoSUP<gRADQDSzy
Cn^BCoCHWKSUC ) ^�WRWxSUP2y (vADPRPKSUi:WK�lP � ) =F� hCh �cCn^B`ba:WxP }^BQDT�ZV`ba jlZVSk=|gRfh[ @oWxABWKZ�i jlSdP e�A�WxSUC:WKZ ^BTVS ^BClQBS^@n^DB�W]��	��� � ��	� . +?, 1 � �� � ] �	����	� . +?,X1
rz}�lP ] ������	� . +?, 1�� � � � K� � � K gKADCogRW � . ���5�D: 1

 v^Bg ^BCoQDSUgA@lPKAh`balSUCoS�e�PKABXlT�Sd[ jlSdP jJSUTVXlgRWl> SU`baogKSUT >YZ�PRih�oClQDgKi�ADPKPRSUi:Wx�oP i�^BClC [uZVW�\|Z�T rsS jlSdP� @oWxZV[ ZVSUP WxSUC<e�ABWKSUC:WxZ�^BTn�qSdWxaoAJjlS%. � e �q1 � �*jw� ' �lQDSdT }ADg W > SUPKjoSUC �  v^BX=SUZ�>YZ�PRj jlZ�SM v^BPKg WxSUTVT��lCoQ
jlSdP =|�lgRWx^B�lgR`baJy (vADPRPKSUT�^�WxZVADClgRSUClSdPKQDZVS�^BT�g S @�@lT�Z 7UZVWKSUg} ZV`baHWKSdrs�lCoiHWKZ�ADCl^BT ^B�orsQBSUQDSdXcSdC'�lCoj,g Wb^�WRW
jlSdgKgKSdC SUZVC�Z�[ @lT�Z 7UZVWKSUgS Z�`ba:WxSwrs�lCli:WxZVADCn^BT

���	� � ���	�,����� [uZVW�� � � � � (������ � . ���5� 3?1
jlS-	nClZ�SdPRW � \|ZVSUPRXcSdZ�>Y�lPRjlS����	�G^�T�g�\n�lCoiHWKZ�ADCl^BTJjoSUP (%jHy � PRXlZVWx^BT�S ^B�lgRQDSUjoPB}�l`bi:W0�:joZ�S gRSUTVXlgRW >YZVSUjlSdP
\n�lCli:WxZVADCn^BTVSYjlSUPM#4ZVC:WxSUZVT�`balSdCljlZV`baHWKS�+qgKZVClj �  v^BXcSdZ_gKADTVT*�:�l[�jn^Bg (%jHy�jh`balSU[ ^$> SUZVWKSUPRalZ�C XcSdZ 7U�hy
X=SUan^BT WxSdC��ljn^Bg =|�lgRWx^B�lgR`baJy (vADPRPKSUT�^�WxZVADClgA@cABWKSUC:WxZ�^BT=[ �lTVWKZ @lTVZ�i�^�WKZV@ XlTVSUZVXcSdC �lCljqClZ�`ba:W >YZVS Z�CkjlSdP
\0^�PRWxPRSUSzy2\nAJ`biDy2�)SdWKalAJjoSM7U�<SUZ�CoSU[�ClZV`baHWKT�ADi�^BTVSUC AJjoSUP ADPKXlZ Wb^BT�^BXlaG}^�ClQDZ�QBSUC � @cSdPx^�WKADP�> SUPRjlSUC � #�g
SUPRQDZ�XJW gRZ�`ba >YZVS|@DABPKalSdP ^BTVg \n�lCli:WKZ�ADCn^�T ^BXlTVSUZ Wx�lClQv@BADC'���	��Cn^B`ba + ��> ADX=SUZ CH�lC jlZ�S (vSdWKWKSUClPRSUQDSdT
X=S ^B`ba:WxSwWk> SUPRjlSUC)[ �QB]��	�X.[Eu1 � �����	��������V+ .[Eu1 � � � c K � �\]����C.[E � 1�H+ .�Eu1 � � c K � � 9:� < � � � $� .[E � � 1�\]����C.[E � 1 �����	�,��� �� � $� .�E � � 1 a / � / � � . ���5�Ch 1



�,+ � ��� � ������� �

\|ZVSUPRXcSdZZ>Y�lPKjoS|[uZVW�` � ` � jlSUP 7d�l[ SUPRgRWxSdC jh�l[ [ ^BCljoSUC iBADC�*R�lQDZ�SdPRW iBAB[/@lTVS�@JS���SdPK[ X=S^7dSUZV`balClSdW �
�)�lT WxZ @lT�Z 7UZ�SdPRW [ ^BC�jlZVSUgRS<tvT�SdZ�`baH�lClQ [uZVWYjlSdP � CH@BSUPRgKSUC joSUg�SUPKg WxSdCA� SUPK[ugY�lCljqZ�C:WxSdQDPKZVSUP W }�lXcSdP
jlZVS (�AhADPRjlZ�Cn^�WxS0@BADC ]��	� �ngKAuSUPRaG}^BT W [ ^�C > SUQBSUC�joSUP 	�SdT ^�WKZ�ADC

� � c K �\] ���D.[E � 1�H+ .[Eu1 �H+ .�Eu1] ���D.[E � � � 1 � � � c � .�E � � E � � � 1 . ���5�D' 1

Cn^B`baqSUZVClSUP�{�[ XcSdClSUCoCh�oClQ jlSdP)(�AhADPRjlZ�Cn^�WxSUCkjoZ�S � C:WxSdQDPx^BTVQDT�SdZ�`baH�lClQ
� � c K�� �V+ .[E � 1�\] ���D.[Eu1 ]��	�X.�E � 1 � 9:� < � � � c K�� � � $� .�E � 1�\]����C.[Eu1 �
���	�+������ � $� .[E � 1 a / � / � � . ���5� �D1

�)Z W jlSUP ) }ADgK�lCoQ�jlZVSUgRSUP � e ��y � C:WxSUQBPx^BTVQDT�SdZ�`baH�lClQ >YZ�PRj'SdZ�C [ �lT WxZ @lT�ZVi�^�WxZV@BSUg$=0�lg Wb^B�lgR`baJy (vADP2y
PKSdT ^�WKZ�ADCog @=ABWxSdCHWKZ ^BTM7U� SdZ�ClSd[ @DADPRQDSUQBSUX=SUClSdCOADPKXlZ Wb^BT�^BXlaG}^�ClQDZ�QBSUC"\n�lCli:WKZ�ADCn^�T����	� QBS"> ADClClSdC �
 Z�S jJSUTVXlgRWl> SU`balgRSUT >YZ�PKiH�lCoQ Z�[ \0^BP WxPKSdSwy���SdPK[ i�^BClC CH�lC jl�lPK`ba jlZ�S i SdPA> SUCljo�lClQ0joSUg jhWb^BCojn^BPKjhy
\nAJ`biDy =0�lgRjlPK�l`biHg�rz}�lP jlSUC =0�lg Wb^B�ogK`baHXcSdZVWKPx^BQ

��� � � �� � � c K � � c K�� 9:��� � < � � ����� � ���	� � $� .[Eu1 � � .�E�1 � $� .[E � 1 � � .�E � 1" E � E � " . ���5� 9C1

SUPRPKSdZ�`ba:Wk> SUPRjlSUCJ� > ADX=SUZ>(%jHy � PRXlZVWx^BT�S SdZ�CQ7d�lgKSwW87dSUC�gRZ�Clj �  Z�S& SUT Wb^�rs�oCli:WxZ�ABCkg @lZVSUQDSdTVWYjlZVSQ��^�W y
gx^�`balSg>YZ�SdjlSUPW�ljn^DB CH�lP X=SUZcQDT�SdZ�`balQBSUPKZV`ba:WxSdWKSU[mj�@lZVCkjlSUg iDy WKSUCk�lCojqT y WKSUC � PKXoZVWb^�T�g =0�lg Wb^B�lgR`baJy
S"!cSUi:WKS<^B�Jr WxPKSwWxSdC � =0�or8jlZ�SdgKSvp�SUZ�gRS�>YZ�PKj�jlZVSviBADPRPKSdiHWKS$=|gRfh[ @oWxABWKZ�iu@DADC ]�� Q:^BPK^BC:WxZVSUPRW �

 Z�S ) }ADgR�lClQ,jlSUP�t�TVSUZV`bah�oClQ . ���(� �C1 ZVgRW�CH�l[uSUPKZVgK`ba gKSUaoP)^��or{> SdCljlZVQ'�lCoj ^BClgA@lPK�o`balgR@BADT�T��
i�^BClC6*RSUjoAJ`ba rz}�lPvg @oaG}^BPKZVgK`balS jhfhgRWKSU[uS jlSUC�\nAJ`biDyl=|�lgRWx^B�lgR`ba�X=SdWxPRS"!cSUClj�[uZVW aoADalSUP tvSUCn^��lZ�Q�y
iBSdZVWvjo�lPK`balQBSdrz}�lalP W�> SdPKjlSdC � # i � : � � - SUZ�jlSUP&- SwWxPK^B`ba:Wx�lClQ�i�AD[/@oT�Z 7dZ�SdPRWxSdPKSdPgjhfhg WxSU[uS [�}�lgKgRSUC
> SUZVWKSUPRS 6 }^BalSUPR�lClQDSdC�QDSd[ ^�`baHWe> SUPRjlSUC .�( ) � y 6 }^BaoSUPK�oClQ . � ( ) � �D+
�*�Z=0C?> SdCljl�lCoQ�^B�or�^�WxAD[ ^BPKS
jhfhgRWKSU[uS4� ( ) � � � �{1 �

#�Z�ClSdC }{�XcSdPKXlTVZ�`bi'}�lXcSdPvjlZ�S}#�C:Wl>YZ�`biHTV�lClQqADPKXlZ Wb^BT�^BXlaG}^�ClQDZ�QBSUP�\n�lCli:WxZVADCn^BTVS<rz}�lPvjlSdC (vADPRPKSzy
T ^�WxZ�ABClgx^BC:WKSUZ�T��"� QDSdXcSdC)jlZVS 	�SwrsSUPRSUCQ7dSUCR� b j � h �_t ) �D3��Q# \ ( �C9
� �

���W� 
��
 
��)��� *&��������� ������!"#%$&������!"���"#%$��)��� ���

 SUP�Z�C joSUC}7U� T }ADgKSdCljlSUC #�Z�C:WKSUZ�TV`balSUCoQDT�SdZ�`baH�lClQDSdC X=SUZ i SdPKCn^�`balT }^BgRgKZVQD�lClQvjlSdPF	YSUg @=ADClg�ZV[ S"!cSUiDy
WxZ @DSdC$#�TVSUi:WxPRADCJy`#�TVSUi:WxPRADCJy2e ABWxSdC:WxZ ^�T ] � � . ��� �4+?1=@DABPKiBAB[ [uSUCljoS #4ZVC:WxSUZVT�`balSdCJy`\|^B[uZ�TVWKADCJy � @=SUPK^�WxABP
. ���5h 1=i�^�ClC�Z�CvSUZVClSUC�g Wb^�WKZ�ADCG}^�PKSUC ��^BPRQDSdWx^BC:WxSUZVTD[uZVW gA@laG}^BPRZ�gR`balSUP	jhfh[u[ SwWxPKZVS8�lCoj SdZ�C&7USdZVWx^BXlaG}^BCoQDZ y
QDSdg|e�PRA�*RSUi:WxZVT @=ABWxSdC:WxZ ^�TG7USdPKTVSUQBWe> SUPKjoSUC�� .+�A1 � �� , a �]u.+�A1 . ���5� �C1�� , � � �� > a ]f,�. K 1 � � �� > � H.JK aP] � � . � + , ��� K 1 . ���(: +C1�]u.+�A1 � �IHVM" ET� OI.��A1#" � . ���(: �,1
� C jlZVSUgRSU[ =0XlgR`balClZ WKW�gRADT�TVSUC SUZ�CoZ�QDS �)SdWKalAhjlSUC ^�ClQDSUgA@lPKAh`balSdC}> SUPRjlSUCJ�BjlZVSS7d�lP ) }ADgR�lClQ jlSdP #�Z�Chy
WxSdZ�TV`balSUClQBT�SUZV`baH�lClQDSdC�. ��� 3?1 SUC:Wl>YZ�`bi�SUTVWk> ABPKjlSdC�gKZVClj �  SdP�iH�lPA7US }{|X=SUPRXlT�ZV`bi gKADTVT gKZV`ba)jl^BXcSdZ ^B�or



� � � ��������>� � � ���=� � ��� 	 ����� ��� �=� � ���=� ��� � � ����� �D�
PKSdZ�C�Nh�l^BC:WxSUCo[ Sd`ban^BClZVgK`balS ) }ADgR�lClQDgK^BClg�}^�W87US iBADCQ7dSUC:WxPRZ�SdPKSUCJ�8iHT ^BgRgKZVgK`balS ) }ABgK�lClQBgR@�^BPKZ�^BC:WxSdC�Z�[
	�^Bal[uSUC @BADC b8���2b d y�	�Sd`balCH�lClQDSdC � � j �D��� > SdPKjlSdCkClZ�`ba:W CG}^BalSdP X=SUg @oPKAh`balSUC � #�Z�C }{�XcSdPKXlTVZ�`bi
}�lX=SUPYjlZVSvQ_}^BClQDZVQDSUCq�qSdWxaoAJjlSdC >YZVPKj�Z�CkjlSd[<- �l`ba�� - � � � �#gKA,>YZ�S�jlSd[F}^BT WxSUPRSUC }{|X=SUPRgKZV`baHWKgx^BP2y
WxZViBSdT � - �qj �D9��#QDSUQBSUX=SUC �

 v^Bg � Z�SdTojlSdP ) }ABgK�lClQ�jlSdP #4ZVC:WxSUZVT�`balSdClQDTVSUZ�`baH�lCoQDSUC X=SUgRWKSUa:W jn^BPRZ�C���jlZ�S*jhWKPKSd��> SUTVT�SdCors�lCli:WxZVADC" 	 ; .+�A1	& Cn^B`ba�=0[ @lT�Z Wx�ljlSdC
/
;� � TVZ�[�����
	�� .��A1#" 	 ; .��A1'& . ���(:?� 1

rz}�lP }{�XcSdPKQ_}^�ClQDS ZVC @la:fhgKZ�i�^BTVZ�gR`ba Z�C:WxSdP @lPRSdWxZVSUPRXn^BPKSM#�Cljli�^BCG}^BTVS " � &	7U� ^BCl^BTVfhgKZVSUPRSUC �  v^D7U� ic}ADCoClSUCQDPR�lCljlg }^�W87dT�Z�`ba 7X> SdZ�=|Clg�}^�W87US�@DSdPRrsADTVQBW > SUPKjoSUC .
 @=SUP Wx�lPRXn^�WxZ @DS&=0Cog }^�W 7US
 ClZV`ba:W8@=SUPRWK�lPKXl^�WxZ @DS&=0Clg }^�W87dS �
 SUP =|�lgKQD^BClQDgA@l�lCli:WYr }�lP @=SUP Wx�lPRXn^�WxZ @DS��qSdWxaoAJjlSdC)X=SUg WxSdaHWYZVC jlSdP � jlSUS
�ljlZ�S ) }ABgK�lClQ jo�lPK`ba

� WxSdPx^�WKZ�ADCvjoSUP 7U�oP�jJ`balP�}ABjlZ�ClQBSUP y2t�TVSUZV`bah�oClQ }^<NH�lZV@�^BTVSUC:WxSdC � @=SUPK^�WxABP y � C:WKSUQDPK^BT�QDTVSUZV`bah�oClQ ZV[ p�SU`baJy
gKSdT >YZVPKiH�lClQDgRXlZ�TVj��lj � a � jlSdPe7USUZ WxQDSdADPKjoClSdWKSUC 	�SdZ�alS�� .�� � (	� ; 1 � �1 S�@�@��+�L� � ������ �]���.��A1 � ��� . ���(:C: 1

rz}�lP joSUC�� SUZ WxSUC:Wl>YZV`bihTV�lClQDgRAC@=SUPx^�WxADP joSUg jhfhgRWKSU[ugM� 7d� QDS">YZVClClSUC �  Z�S }{|X=SUPKQD^BClQDgK^B[/@oT�ZVWK�ljlSdC
7">YZVgK`balSdC jlSU[ =0Cor ^�ClQDg 7d�lgRWx^BClj jlSdg jhfhgRWKSU[ug 7U�l[ � SdZVW8@o�lCli:W�� � � ; �lCoj jlSUC ZVCHWKSUPRSUgKgRZ�SdPKSUCojlSUC
^Bg fJ[ @oWKABWxZVgK`balSdC � �lg W~}^BCojlSUC 7U�l[ � SdZVW8@o�lCli:Wa� � � � Cn^B`ba)jlSU[ jHWxACBugKZVClj�jn^BClCqSUC:WxgA@lPKSd`balSUCoj
^BTVgq��^�WxPRZA@JSUTVSU[uSUC:WxS joZ�SUgRSUg =0�ogKjlPR�l`biHg27U� X=SUPKSd`balClSdC � � C SUPRgRWKSUP � PKjlCH�lClQ,SUPRQDZ�XJW�gKZ�`ba jlZVS
gKABQDSUCn^�ClC:WxS SUPKg WxS%- ADPRClgK`baoS 6 }^�alSUPR�lClQq.0-0��1

/
;��
�� � � � � �� � 	 � � .��A1\" �]�.��A1#" � ; .��A1	& � � � . ���(: 3?1

 SdWx^BZ�TVg 7U�oP*7dSUZ Wb^BXla#}^BClQDZVQDSUC jhW�}ADPK�lCoQDgRWKalSUADPRZ�Svic}ADClCoSUC�X=SUZVg @lZVSUTVgA> SUZ�gRS�Z�C�jlSUC - }�l`baoSUPKC�� m A � h �
# � � h �#�lClj)jlSU[ }{|X=SUPKgRZ�`ba:WxgK^BPRWKZ�i�SUT � - t$j �B�
� QDSdrs�lCojlSUC�> SdPKjlSdC �

 SUP|ClZ�`ba:W8@=SUP Wx�lPRXn^�WKZV@DS - SUPRSUZ�`ba joSUP ) }ADgR�lClQDgR[ SwWxalAhjlSUC T }^DBBW�gKZV`ba Z�C 7"> SUZ @lPRZ�CQ7dZ @lZVSUTVT @DSUP2y
gK`baoZ�SUjoSUClS*=0Clg }^�W87dS �lC:WxSdPRWxSdZ�TVSUC � � �o[�SUZVClSUC i�^BClC jlZVS ) }ADgK�oClQ�jlSUP jJ`baoP�}ADjlZVClQDSdP y tvT�SdZ�`baH�lClQv[uZVW
\|ZVTVrsS SUZVClSUP�	nClZVWKSUC  Z ! SdPKSdCQ7USdCl[ SwWxalAhjlS jl�lPK`ba jlZVS  ZVgKiHPKSwWxZ�gRZ�SdPK�lClQu@DADC 	�^B�l[ �lCoj � SUZVW|QDSzy
> ADClClSdC}> SUPRjlSUC �lCojw7U�l[�^BCljlSdPKSdCujo�lPK`ba jlZVS  ZVgKiH�lgKgRZ�ADC @DADC QDSdiBAC@Q@=SUT WxSdC ( ^�Cn^BT�QBT�SUZV`baH�lClQDSdC
Z�[ 	�^Bal[uSUC)@DADC - ^�gKZ�gRSUC:Wl>YZ�`biHTV�lClQDSdC jlSUP0p�SUTVT�SdCors�lCli:WxZVADC �  Z�S ) }ADgK�oClQ jlSdP 7USdZVWx^BXla }^BCoQDZ�QDSdC
jJ`balP }ADjlZVClQDSUP2y tvT�SdZ�`baH�lClQ jl�lPK`ba SdZ�ClS Ch�o[ SdPKZ�gR`balS 	nCoZVWxS� Z !cSUPRSUCQ7dSUCn^D@Z@lPKA @JZ�[ ^�WxZVADCqi�^�ClC 7U�l[
- SdZ�g @oZ�SUT [uZVW$\|ZVTVrsS jlSUgwb Px^BCliDy 6 Z�`baoADT�gRADCJy i SdPRr ^BaoPKSUCog � eF� i � � � QDSUgR`balSUalSdC �  v^BX=SUZ >YZ�PRj�jlZVS
{|CoZVWb^�PKZVW�}^�W jlSdPkjJ`balP�}ABjlZ�ClQBSUP y2t�TVSUZV`bah�oClQ �lClj�gRAD[uZVW ZValPKS � SUZ Wx�l[uiBSdalPKZVC:@B^�PKZ ^�CQ7 Z�Cqjn^Bg* ZVgKiHPKSzy
WxZVgKZVSUPK�oClQDgKgR`balSU[ ^ SUZVClQDSUXl^B�oW � jJADT�`baoS i SUPRr ^�alPKSdC)gRZ�Clj�Z�CkjoSUC 	�SwrsSUPKSdCQ7USdC�� jhp (��?� � (�e 	 �C9
�
^B�or�SUZ�CoSU[]jlPRSUZ�joZ�[uSUClgRZ�ADCn^�T�SUCki�^BP WxSdgKZ�gR`balSUC�tvZVWRWxSdP�jo�lPK`balQBSdrz}�lalP W > ADPKjoSUC � e�PKADXlTVSU[ ^�WxZVgK`baqZ�g W
jn^BX=SUZGjlZVS�#�CljoT�Z�`baoiBSUZ W0joSUg0jo�lPK`ba joZ�S% Z�gRihPRSdWKZ�gKZVSUPR�lClQuSUPRr ^ BBWxSdC � PRWKgKPx^��l[ Sdg|gRA,>YZ�S<joZ�S�SUCljoT�Z y
`balS0t�Z WKWKSUPA> SUZ WxS � =0�lg4jlZVSUgRSU[�tvPK�lCoj ic}ADClCoSUC =|C:WxSUZVT�S joSUP�p�SdT�TVSUCors�lCoiHWKZ�ADCu^BC jlSdCktvZVWRWxSUPRPx^BCoj
QDSdT ^BClQBSUC��lCljq�lCQ@la:fhgKZVi�^BT�ZVgK`balSQ	YS +nSdiHWKZ�ADCoSUC�aoSUPR@BADPKPR�orsSUC �� �?b�� �! � #L/<5=5 <L&G/-#_b )+/19:$;&('+*-)+F�� *-,>'+$7� /-)�#=*�� $�'+52*KJ



� � � ��� � ������� �

=0TVgk=|TVWxSdPKCn^�WxZV@BS aoZ�SUPA7U�)i }ABClClSUC�Z�[�ClZV`ba:W8@=SUPRWK�lPKXl^�WxZ @DSUC2- SUPRSUZ�`ba2- ^BgKZVgKSdCHWl>YZV`biHT��lClQBSUC jlSdP
p�SUT�TVSUCors�oCli:WxZ�ABC @BADPKQBSUClAD[u[uSUC > SdPKjlSdC � � �lP - SUg WxZV[ [ �oClQ jlSUP�SUC:WxgA@lPKSd`balSUCojlSUC #�C:Wl>YZ�`biDy
T��oClQDgKi�AJS,I 7UZ�SdC:WxSUC�Z�g W jl^BClC�SUZ�CIjhfhgRWKSU[�QDSdiBAC@Z@cSdTVWxSdP� Z ! SdPKSdCHWKZ ^BTVQDT�SdZ�`baH�lClQBSUC27d��T.}ABgKSUC � #4ZVC}{|X=SUPRXlT�ZV`bi jlSdP QDSUXlP }^B�l`balTVZ�`balSdC �qSdWxaoAJjlSdC�ZVgRW Z�C�joSUC 	�SwrsSUPKSdCQ7USdC � \ ) �o�<� m e 9o�L� m p 9 h �
�lClj � ( )  �B�BX �%7U�lgK^B[u[ SdClQDSUg WxSdT�TVW � ��PK^BjlZ WxZ�ABClSUTVT > SdPKjlSdC #�C:Wl>YZ�`biHT��lCoQDSUC Cl^B`ba [uADT�Sdih�oT ^�y
PKSdC � PKXlZ Wb^BTVSUCW.?� � 1�AJjlSdP Cl^B`ba ^�WxAB[ ^BPRSUC � PKXlZ Wb^BTVSUCW.�= � 1�@BADPKQDSdClAD[u[ SdC�� > ABXcSdZ gKZV`ba�jlZVS
� � y �qSdWxaoAJjlS PRSU`ba:W<QB�oW%7U�lP%- SdgK`balPRSUZ�Xo�lClQ ^�jlZ ^BXl^�WxZVgK`balSdP%jhW~}ACBBS<� jlZVSw= � y �)SwWxalAhjlS 7U�lP%- Szy
gK`baoPKSUZVXl�lClQvjoZ ^BXn^�WxZ�gR`balSUP jhW~}ADBDS SUZVQDClSwW � - SUZVjlS �)SwWxalAhjlSdC T�Z�SwrsSUPRC�@la:fhgKZVi�^�T�Z�gR`ba Z�C:WxSdP @lPRSdWKZ�SUPRXn^BPRS}{|X=SUPRQ:^BClQBgx^B[ @lT�Z Wx�ljoSUC�� *RSUjlAh`ba Z�g Wvjn^Bg (vADC:WxZVCH�l�l[>�cj � a � joZ�S � ADCoZ�gx^�WxZ�ABClgKi�^BCG}^�T�S<�=CH�lPvgK`ba?> SUP
7U� X=SUgR`balPKSdZ�X=SUC �  Z�SdgKS e�PRADXlT�Sd[ ^�WxZ�i >YZVPKj X=SUZVg @lZVSUTVgA> SUZ�gRS ^BC�jlSUP��8^�WKgx^B`baoS jlSU�oWKT�ZV`ba��cjl^DB jlZVS
[uADT�Sdih�oT ^BPRSUC � PRXlZVWx^BT�S�^�gRfh[/@JWxABWKZ�gK`ba'Z�C,QDSUXo�lCljlSdClS ^�WKAD[ ^�PKS � �lgRW }^BCljlS }�lX=SUPKQBSUalSdCN�lClj'gKA
jlSdP � ADClZVgx^�WKZ�ADCogx^BC:WxSdZ�T#X=SUZ QDP }ADBDSUPRSUCq=|XlgRW }^BCljlSdC @DADC e4PRA�*RSUi:WKZ�T �lCljT��^BPKQBSdW|Z�CA� Px^�ClgRrsSdP y AhjlSdP
^BClQBSUPKSdQBWxS �8^�PKQDSwWxi�^BCG}^BTVS�SUZ�CoQDSdr ^BCoQDSUC�>YZ�PKj � #�g*>YZ�PKjq@DSdPKgK�o`baHWM� jlZVSUgKS<e�PKADXlTVSU[ ^�WxZVi jl�lPR`ba jlZVS
#�PKQ_}^�CQ7U�lCoQ jlSUP0� � y`- ^BgKZVg|[uZVW�e�gKSd�ljlAC7d�lgRW�}^BCljlSdCt7X>YZ�gR`balSUC e�PRA�*RSUi:WxZVT��oCljT��^BPKQDSwW 7d���l[uQDSzy
alSdC � � C�^BCn^BTVADQDSUP i ADPRQDSUaoSUClg�> SdZ�gKS/> SdPKjlSdC = � yl- ^BgKZVgKSdCHWl>YZV`biHT��lClQBSUC�jl�oPK`ba e�gKSd�ljlAC7d�lgRW�}^BCljlS
7U� @=ADgKZ WxZV@BSUC/#�ClSUPRQDZ�SdC ^B�Jr X=SUZ�joSUC � SUC:WxPRSUC SdPKQ_}^�CQ7dWM�:�l[ � ADClZVgx^�WKZ�ADClgA@lPKAD7USUgRgKS*7U�uXcSdgK`balPRSUZVXcSdC �

 SUClCoAJ`ba�[<�QB�SdZ�ClS - ^BgKZVgKSdCHWl>YZV`biHT��lClQ�Z�C *RSUjlSdP�@lPK^Bi:WxZ�gR`balSUCR	YSU`baoCh�oClQ SUCljoT�Z�`ba�XlT�SdZ�X=SUC��
gKA�jn^DB�jlZVS � SdZVWKSUC:Wl>YZ�`biHT��oClQ�jlSdPk^BCor ^BCoQDg X=SUgRSdW 7dWxSdC � PRXlZVWx^BT�S�ZV[ [uSUPu^B�or�SdZ�ClSdCNSUCojlT�ZV`baljlZ y
[uSUClgRZ�ADCn^�T�SUC � SUZVT�Px^��l[�� jlSUgk\|ZVT�X=SUP WRy 	�^B�l[uSUg XcSdgK`balP }^BCli:W XlTVSUZVXoWY�lClj)jlZ�S (vAC@Q@oT��lClQujlZVSUgKSdg
� SUZ�TVPx^B�o[ Sdg|^�C�gKSdZ�C (�AB[/@lTVSU[uSUC:W�� @BSUPKCl^B`balT.}^�gKgKZVQBW*> SdPKjlSdC [ �QB �  v^u^B�l`ba ZVC�jlZVSUgKSdPk=|PKX=SUZ W
SUZVClS�g @=S^7dZ�SUTVT�S - ^�gKZ�gRSUC:Wl>YZ�`biHTV�lClQ�7d�lP ) }ABgK�lClQ�jlSUP/#�Z�C:WxSdZ�TV`balSUClQBT�SUZV`baH�lClQDSdC,@BSUPA> SUCojlSdW >YZVPKj��
gKABT�T CH�lCqjlZ�S ^BCoQDSUgA@lPKAh`balSUCoS (vAC@Q@oT��lClQ CG}^�alSUPYX=SUgK`baoPKZ�SdXcSdC > SUPRjlSUC �

=0�lgRQ:^BClQBg @l�lCoiHW alZ�SdPRrb}�lP4ZVgRW4jlZVSk- SdWxPK^B`ba:Wx�lCoQ<jlSdP � SdZVWKSUC:Wl>YZ�`biHT��oClQ joSUgMjhfhgRWxSd[ g Z�[�p�Sd`baJy
gKSdT >YZVPKiH�lClQDgRXlZ�TVj��M> SUTV`balSUg)jl�lPK`ba SUZVClS �lClZVW�}^BPKS � Px^BCogRrsADPR[ ^�WKZ�ADCOX=S^7J}�lQDTVZ�`ba jlSUgq�lClQBSUgRW�}ADPRWKSUC
\0^�[ ZVTVWxABCJy � @=SUPx^�WxADPRg �� ,�. ���;: +?1 " 	 ��.+�A1	& � S @Z@ �*� �� ,�.+��� �-, 1��'" 	 .+�A1	& . ���(:?h 1
jlS-	nClZ�SdPRW ZVgRW �oCljkZ�[�rsADT�QBSUCljlSdC jl�lPR`ba�jlSUC � CljlS @�� QDSUi�SUClCZ7USUZV`balClSwWk>YZVPKj �  Z�S0SdC:Wxg @oPKSU`baoSUCljlS
jJ`balP }ADjlZVClQDSUP2y tvT�SdZ�`baH�lClQ,Z�[ p�Sd`balgKSdT >YZ�PRiH�lClQDgRXlZ�TVj rz}�lP *RSUjoSt=|Cor ^BClQDgRXcSdjlZ�CoQD�lClQ'SUPKQBZ�XoW�gRZ�`ba
jn^BCoCqjo�lPK`baq#4ZVClgKSwW87dSUCqjlZ�SdgKSUP � Px^�ClgRrsADPR[ ^�WxZ�ABCkZ�CkjlZVS&#4ZVC:WxSUZVT�`balSdClQDTVSUZ�`baH�lCoQDSUCt. ��� 3�1 [ Z W jlSU[
\0^�[ ZVTVWxABCJy � @=SUPx^�WxADP . ���(� �?1M7d��� ��.+�A1\" 	 ��.��A1'&�� 	 �3 ��.��A1�����! ��
 " 	 ��.+�A1	& . ���(:C' 1�3 ��.+�A1 � S @�@ �%� �� ,�.+��� �-,X1�� �]�.��A1 S @Z@ ��� � �� , .�� � �-,X1 � � . ���(: �D1
 �lPR`ba jlZVSe#4ZVCorz}�lalPR�lClQ jlSUP X=SUZ�joSUCuZ�CljlSd[/@=ABWKSUC:WxSdC��:alSUPR[ Z WxSdgK`balSdC e�PKA�*RSdi:WxADPRSUC �� �lClj �
 �:jlZVS
7U�oSUZ�Cl^BCljlSdP ADPRWKalADQDABCn^BT gKZ�Coj��	>YZVPKj�jn^�ClC"jlZ�S/=0XlXoZ�T�jo�lClQ SdZ�ClSdg XcSdT�ZVSUXlZVQDSUC � �lgRWx^BCljlg @DSUi:WKADPKg
^B�or�jlZVS �)AJjoSUT�TVP�}^B�o[ S�� �lClj�� SUPR[ }ADQBT�Z�`ba:W�
 � ��`� �� �� �
 � �
 �� � + � . ���(: 9C1
�)Z W2\�Z�TVrsS jlZVSUgRSUP e�PRA�*RSUi:WxABPKSUC�i�^BCoC jlZ�SIjJ`balP }ADjlZVClQDSUP2y tvT�SdZ�`baH�lClQ'Z�[ p�SU`balgRSUT >YZVPKiH�lClQBgKXlZVT�j
Z�C 7X> SdZ QDSUi�AC@Q@=SUTVWKS't�TVSUZ�`baH�lCoQDSUC�r }�lP jlZVS"XcSdZ�jlSdC � SUZVT�PK^B�l[uT }ADgR�lClQDSdC " 	 �� &�� �� " 	 � & �lClj



� � � ��������>� � � ���=� � ��� 	 ����� ��� �=� � ���=� ��� � � ����� � :" 	 �� & � �
 " 	 � &Y^��orsQDSUgA@n^BT WxSUC > SUPKjoSUC�� �� �.�� " 	 �� & � � �� �� � �
 " 	 �� & . ���(: �C1�
 �� � �
 " 	 �� & � � �
 �� � �� " 	 �� & � . ��� 3?+C1
=0TVg rsADPK[ ^BTVS ) }ADgK�lCoQ jlSdP|t�TVSUZ�`baH�lCoQ rb}�oP jlSUC�� y�	|^B�o[ ^BC:WKSUZ�T . ��� 3?+?1 SdPKaG}^�TVWY[ ^BC�jn^BClC" 	 �� .��A1'& � �L� � �� � �
 ��.+�/(	� � 1 �� ��.�� � 1\" 	 �� .�� � 1'& � � � ( . ��� 3l�,1
> ADXcSdZ#jlZ�S% S-	nClZVWKZ�ADC �
 .��A1 �� �,.��A1 �
 ��.��/(	� � 1 � + �
 ��.��/(	�A1 � �
 .��A1 . ��� 3 � 1
rz}�lP jlSdC2#�C:Wl>YZ�`biHT��oClQDgKAD@cSdPx^�WKADPYjlSUP � �lg W~}^BCljoS ZVC�� @BSUP�> SdCljlSdWk>Y�lPKjoS �  Z�S�- S^7UZVSUaH�lClQq. ��� 3l�,1
i�^BClC CH�lC�Z�C jlZVSut�TVSUZ�`baH�lCoQI. ���;: �?1|SdZ�ClQDSdgKSwW87dW&> SUPRjlSUC��GgRAqjl^DB�gKZ�`ba rb}�lPvjoZ�S} v^BPRgRWxSdT�TV�lClQ jlSdP
) }ADgK�oClQ ZV[�� SUZVT�Px^��l[ ��� �� �I�� " 	 �� & � �3 ��� 8 " 	 �� & . ��� 3 : 1�3 ��� 8 " 	 �� & � � �� .+�A1 �� ��.+�A1 � �� � �
 ��.��/('� � 1 �� �,.�� � 1#" 	 �� .+� � 1	& � � � . ��� 3C3?1

SUPRQDZ�XJW � #�g0ZVgRW*7U�)SUPKi�SUClCoSUC�� jl^DB joZ�SUgRS ) }ADgR�lClQ�}�oXcSdP|jlSdC�ClZV`ba:WRy.aoSUPK[uZVWKSUgR`balSUC � @=SUPK^�WxADP �3 ��� 8 �jn^Bg AC@oWKZ�gR`balS0e ABWxSdC:WxZ ^�T*�H^BCujlSUC ��SdZ�TVPx^B�l[ �'QDSdiBAC@Z@cSdTVW Z�g W � p Z�PRj CH�lC jlSUP e�PKA�*RSdiHWKADP �� jo�lPK`ba
SUZVC ADP WxalADCoADPK[ ^BT�Sdg0\n�lCoiHWKZ�ADCoSUClg fJg WxSd[ � "�� C .+�A1	& (�� � ��(
������( � � jlS-	nClZ�SdPRWM� gKAkSdPKaG}^�TVW [ ^BC [uZVW
jlSdC #�C:Wl>YZ�`biHTV�lClQDgRiBAhSWI 7UZVSUC:WxSdC / � .��A1 � 	 � � .��A1#" 	 �� .+�A1	& ^B�lg�. ��� 3C3�1 joZ�S0QBSUiBAD@Q@cSdTVWKSUC (�^BCn^BTVQDT�SdZ y`baH�lClQDSdC�	�/ � .��A1 � 9:C'<

�
/
C
.��A1 	 � � .��A1#"��� ��.+�A1\"�� C .��A1	&X� � 9:C'<

�
� �� � / C .�� � 1 	 � � .+�A1\"��� ��.��A1G�
 ��.��/(	� � 1 �� ��.�� � 1\" � C .�� � 1	& � � � (

. ��� 3 h 1
jlZVSY@BADT�TViBAD[u[uSUC }^<NH�lZ @B^�T�SUC:W 7d�lP jh`balP }ADjoZ�ClQDSdP y2t�TVSUZ�`baH�lCoQ . ���;:C' 18gKZVClj � � CujlSUCu@DADPRalSUP X=SUgK`baoPKZ�Szy
X=SUClSdC ) }ADgK�oClQDgx^�Clg }^�W 7USdC SUCljoT�Z�`baoSUPk- ^BgKZVgKSdCHWl>YZV`biHT��lClQBSUC >YZVPKjqjlSUPk#�Z�C�+l�QB joSUg�AC@oWxZVgK`balSdC e�A�y
WxSdC:WxZ ^�T�g @DABT�T�g W~}^BCojlZ�Q<@BSUPRCn^B`balT }^BgKgRZ�QBW��lClj)T�SdjlZ�QDTVZ�`ba joZ�S tvT�SUZV`baH�lClQ�� �� �W�� " 	 �� & � + . ��� 3 ' 1
Z�[ @BADPKQDSdQDSUX=SUCoSUCqSUCljlTVZ�`balSdCq�)AhjlSUTVT�Px^��l[ � QDSUT }ADgRW �  �lPR`ba�[ }ADQBT�Z�`baogRW @DADTVT�gRW�}^BCljlZVQDSk- ^BgKZVgKSdCHW y
>YZ�`biHTV�lClQDSdC%>YZVPKj�jn^BX=SUZD@BSUPKgR�l`ba:W0��SUZVC i SdPKgK`ba?>YZVCljlSUC jlSUg AC@oWKZ�gR`balSUC e�ABWKSUC:WxZ�^BT�g 7d� SdPKPRSUZ�`baoSUC � � C
jlZVSUgKSdPS=|PKX=SUZ W gRADT�TnSdZ�ClS�^BT WxSdPKCn^�WKZV@BS jHWxPx^�WxSUQBZ�S @DSdPRrsADTVQBW > SdPKjlSdC��ojoZ�S�^B�or SUZ�CoS - ^�gKZ�gRSUC:Wl>YZ�`biHTV�lClQ
alZVCn^B�lgRT.}^B�or WM�ljlZVS [�}ADQDTVZ�`balg WYAC@oWxZV[ ^�T jlSUC)SUZVCljlZ�[uSUCogKZ�ABCn^BT�SdC�{|C:WxSdPKPK^B�l[ jlSUg \|ZVT�X=SUPRW y 	�^B�l[uSUg
SUC:WKaG}^BTVWM�BZVC jlSU[�jlZ�S ) }ADgR�lClQvjlSdP t�TVSUZV`bah�oClQ . ���;:C' 1�7U� SUZVClSUP�@DADPRQDSUQDSdXcSdClSUC =0CJr ^BClQDgRXcSdjlZ�ClQB�lClQ
T�ZVSUQBW �



�43 � ��� � ������� �

��������� ���
	���
���������	���	���
������� 	!�#"��%$&	(')�*�+ ,
{|[ SUZVClS [�}ADQDTVZ�`balg W AC@JWxZ�[ ^BTVS  v^BPRgRWKSUT�TV�lClQ jlSUP ) }ADgR�lClQ jlSdP 7USdZVWb^�XlaG}^BClQBZ�QDSdC�t�TVSUZV`bah�oClQ . ���(:C' 1
7U� SUPKal^BTVWKSUC��H[ �QB SUZVC SdCHWKg @lPRSU`balSdCljlSdP0�qAJjlSdT�TVPx^B�l[ ��gKA<iBADClg WxPR�lZ�SdPRW > SdPKjlSdC��ojn^ B<jlZVS (vAC@Q@hy
T��oClQ0^�C jlSdC ClZV`baHW SdPRr ^DBBWKSUC (�AB[/@lTVSU[uSUC:W~}^�PKPx^��l[ � }�lX=SUP jn^Bg XcSdgK`balPRZ�SUX=SUCoS AC@oWKZ�gR`balS e ABWxSdC:WxZ ^�T
[uZ�ClZV[ ^BT,>YZVPKj � =|�lgKQD^BClQDgA@l�lCli:W�jl^�rz}�lP#gKZVClj�jlZ�S�QBSUXl�lCojlSUClSdCw#�Z�QDSdCors�lCli:WKZ�ADClSdC�jlSUgG�lClQBSUgRW�}ADPRWKSUC
\0^�[ ZVTVWxABCJy � @=SUPx^�WxADPRg �� ,0�#Z�C�jlSdClSUC�rz}�lP�jlZ�S � SUZ WW�&- �/. jlZVSw@la:fJgRZ�i�^BTVZ�gK`baoS/=|Cor ^BClQDgRXcSdjlZ�Chy
QD�lCoQuSdC:Wxan^BT WxSdC)ZVgRW0�ojn^ujl^BClCqjn^Bg�e�ABWKSUC:WxZ�^BT �]u.��A1 @BSUPKgR`ba?>YZ�CljlSwW�� ,�"10 ,2 & � � 2 "30 ,2 & � �L��! � "10 ,2 & ] � ��(������ ( 3 � . ��� 3��D1
 Z�S8��PK^BClgRrsABPK[ ^�WxZVADC Z�Clg�p�SU`baogKSUT >YZ�PRih�oClQDgKXoZ�T�juSUP rsADT�Q�W�QDSU[�}^DB�jlSdP tvT�SdZ�`baH�lClQ/. ���(:Ch 1�[uZVW \�Z�TVrsS
SUZVClSUPe#�ClSdPKQDZVS^@lal^BgKS%7U� "10 ,2 & � S�@�@ �*� � 2 .�� ���-,X1 � " � ,2 & � . ��� 3?9C1
=0�og�joZ�SUgRSUC)\n�lCli:WxZVADClSUC�i�^BClC�jl�oPK`baqgK�li�7USdgKgRZV@DS�=0C?> SdCljl�lCoQ jlSdg jh`balP�}ADjoZ�ClQDSdP y � @=SUPK^�WxABPKg �� �
jn^BgYClZV`ba:W|ABPRWxaoADClADPR[ ZVSUPRWKSv\n�lCli:WxZVADClSdClgRfhgRWKSU["30542 & � . �� ��.��A1�� � 2 1\"1054 � �2 &

� . �� ��.��A1�� � 2 1 4 "10 ,2 & ( 6 � ��(��
����( � ( ] � ��(����
��( 3 . ��� 3:�C1
^B�orsQBSUXn^B�JW > SdPKjlSdC���jlSUgRgKSdC \n�lCli:WxZVADClSdC TVZ�ClSU^BP �oCn^BXlaG}^�ClQDZ�Q gRZ�Clj5� ) \ ('� ' � �  Z�S - ^BgKZVg � "30 42 .��A1'& �Z�g Wvjl�lPR`ba�joZ�S gK�oi�7dSUgRgKZV@BS/=|C?> SdCljl�lClQ)jlSUg$jJ`baoP�}ADjlZVClQDSdP y � @=SUPK^�WxADPRgM� joSUP *K^ jlZVS QDSUCn^��lS \nADPK[
jlSdP<gRfhg WxSU[ug @=S^7dZ 	ngR`balSUC 7dSUZVWx^BXlaG}^�ClQDZ�QBSUC�p�SU`baogKSUT >YZ�PRih�oClQ SUC:WKaG}^BTVWM�GjlSUP *RS"> SUZ�TVZ�QDSdC�e�PRADXlT�Sd[ y
gRWKSUTVT��lClQ�^�ClQDS^@l^DBBW��lCoj gA@n^BClC:W SUZVClSUC . � a ��187 3 jlZ�[uSUCogKZ�ABCn^BT�SdC � SUZ�TVPx^B�o[ �:9#;�jlSUg \�Z�T�X=SUP WRy
	�^B�l[uSUgG^B�or �  v^ jlZ�S � �lg W~}^BCojlS4ClZ�`ba:WxABPRWxaoADClADPR[ ZVSUPRW gKZVClj�� Wb^��l`ba:W�ZV[ e�PRA�*RSUi:WxABPP�� 9#; ^B�JrojlZVSUgRSUC
� SUZ�TVPx^B�o[��:9#; jlZ�S � C:@DSdPKgKS jlSUP }{�XcSdPKT ^ @Q@l[ ^�WxPRZA@ 	 0 42 "10 4=<2 < & � � ^B�or�� 9#; � 9:

4=4 <
< , ;:
2
2 <
<
�
"10 42 & 	 0 42 "10 4 <2 < & � � 	 0 4 <2 < " � . ���5h +C1

jJSwW87dWY[ ^BC joSUCqe�PKA�*RSdiHWKADP �� 9#; ZVC jlZ�Sg- S"> SUQD�oClQDgKQBT�SUZV`baH�lClQ . ��� 3 : 14rz}�lP SdZ�ClSdCqX=SUTVZ�SdXlZ�QDSdCk�)A�y
jlSdT�T�PK^B�l[ SUZVC��ngKA ClSdal[ SdC�jlZVSvQDSUi�AC@Q@=SUT WxSUCG(�^BCn^BTVQDT�SdZ�`baH�lClQBSUCkZ�C��:9#;�jlZ�S tvSUg Wb^BT W� 9:

4
< , ;:2 < � �/ 42 .+�A1 	 0 4><2 < "10 42 & � 9:

4
< , ;:2 < � / 42 .+�A1 	 0 4=<2 < "��� ��.��A1#"30 42 &� � 9:
4
< , ;:2 < � � �� � / 42 .�� � 1 	 0 4=< _ �2 < .+�A1\" �
 9#;� .��/(	� � 1\"30 4 _ �2 .�� � 1	& � � � . ���5h �,1

^BC � \0}�lP|jlZ�S (�AD@Q@lT��oClQ SUZVClSUgg- ^BgKZVg 7d�lgRWx^BCljlSdg�^BC jlSUC (vAD[ @lTVSU[uSUC:W~}^BPRPx^B�o[ �?9#; Z�gRW ^BT�gRA jlZVS
e�PKA�*RSdi:WxZ�ABC �
 9#; "30 4 _ �2 & � . ��`� �� 9#; 1\"10 4 _ �2 & � �� � + r ^BTVT�g�6A@ � �N�"10 4 _ �2 & r ^BTVT�g�6AB � . ���5hC� 1

^B�lgRgK`balT�^BQDQDSdXcSdClj � p Z�S ZVC =0XoXlZ�TVjl�lClQ ��� � @DSUPRjlSU�JWxT�ZV`ba:W >YZ�PRj���ic}ADCoClSUC jlZVS � �lg W~}^BCojlS [uZVW�6 � �
CH�lP Z�CoClSUPRan^BT�X"joSUgu�)AhjlSUTVT�PK^B�l[uSUg � 9#; iBAD@Q@cSdT�C��	> ADaoZ�ClQDSdQDSUC (vAC@Q@oT��lClQBSUC 7">YZVgK`balSdC � 9#;



� � � ��������>� � � ���=� � ��� 	 ����� ��� �=� � ���=� ��� � � ����� � h

1 B>B ���0s������ ����� �������
	���
�������������
�	�����������������	
	! 
"�
�#$��	&%('������
��)�����!*�#$*+
,�!��
��-�����
	!��
�����������	!�
����#/.
�0
,�1
�������*� ("�
324�5��
������
����#76 9#;98 *+�(�:�����
 ("$��
��;�����
 ("���
,<,����
���
��=���!
�*�	>	!?@#�AB����*�	!*+
,�
�,C���
�	!	�
��$�&��#ED
���+
�#F
��G� '���!�(����#IH 9#; AJ
,KL����
,�M	!*� 
"N����O�
,�
"����+AE��*+
�	!
�	P���

�*�	�
�	,QR�0*�
1S>%T
�*��+
 8 
�*�	�
�������%�# '������*� ("�
U�&������D
��������
��V% '���W��*+
�X�
,�
	! ("�*+
���
���
��ZY0�
���@������
��=[\"�*��]Q

�lClj jlSd[ iBAB[/@lTVSU[uSUC:W~}^�PKSUC 	�^B�l[ �?9#; }�lXcSdPvjn^BgvAC@JWxZ�gR`balS e�A�WxSUC:WKZ ^BT�CH�lP rb}�oP � �lgRW�}^BCljlS jlSdP
aG}AD`baogRWxSdC � PRjlCH�lClQ 6 � � [ }ADQBT�Z�`ba)gKZVClj � p�SUPRjlSUC�^BTVgKA > }^BaoPKSUCoj�joSUP � SUZ WxSdCHWl>YZV`biHT��lClQkSdZ�ClSdg
7U� XcSwWxPK^B`ba:WxSUCojlSUC�jhfhg WxSU[ug joZ�SUgRS�� �ogRW }^�CljlS0CoZ�`ba:W X=SUgRSdW 7dW0�hgKA @DSdPKgK`ba?>YZVCljlSdW jlZ�S (vAC@Q@lTV�lClQ ^BC
� 9#; �oClj<jlZVS4QDSUgK^B[<WxS ) }ADgK�oClQ0jlSdP jh`balP }ADjoZ�ClQDSdP y2t�TVSUZ�`baH�lCoQ . ���(:D' 1 Z�gRW ZVC � 9#; S�@o^Bi:W�SdCHWKan^BT WxSUC �
=0�og joZ�SUgRSU[�tvPK�lCoj i�^BClC jlZVS - SUgRSdW87d�lClQ|jlSUP4� �lgRW }^BCljlS4jlZVSUgRSUg }^B�QBDSdPKSUC {|C:WKSUPKPK^B�l[ugG[ Z W 6 � �
^BTVg���^DB rz}�lPYjlZ�S (vADC:@BSUPKQBSUCQ7 jlSUP*- ^�gKZ�g�^BCoQDSUgRSUalSdC > SUPKjoSUC �
{|[ SUZ�CoSUC #�Z�CljlPR�l`bi @BADC joSUPkiBABCliHPKSdWKSUC jhWxPR�li:Wx�lPkjlSdPq^B�or jlZ�SdgKS p�SUZVgKS iBABClgRWKPK�lZVSUPRWKSUC

\n�lCli:WxZVADClSdCt7d��QDSX>YZ�ClCoSUC��#gRADT�TVSUC CH�lC�jlZVS (vADClgRWKPK�li:WKZ�ADClg @DADPRgK`balPRZVr WKSUC�r }�oP joZ�S � �lgRW }^BCljlS jlSdP
SUPRgRWKSUC � PKjoCh�oClQDSUC 6 � ��( � ( : S�@�@lTVZ 7UZ W ^B�lgKQBSUgK`baoPKZ�SdXcSdC > SUPKjoSUC � t�Sd[ }^DB�jlSdP i ADPRgK`balPRZVr W . ��� 3:�C1
SUPRQDSUX=SUCqgKZV`ba)joZ�SUgRS&7U� "30 �2 & � �3 ��.��A1#"30 ,2 & . ���5hD: 1"30 ]2 & � .6�3 ��.+�A1 ] � ��! � �3 ��.��A1 1#"30 ,2 & . ���5h 3?1"30 c2 & � .6�3 ��.+�A1 c � : ���3 ��.+�A1'! � �3 ��.+�A1X� ! ]� �3 ��.+�A1 1\"10 ,2 & � . ���5hCh 1
#�g ZVgRW}7d�'SdPKiBSdClClSdC�� jl^DB�gRZ�SkZVC 6ly?WxSUP � PRjlCH�lClQ�jo�lPK`ba =0C?> SUCljl�oClQ�SUZVClSUg e�ABTVfhClAD[ug 6ly WxSdC
tvPx^BjlSdg Z�[ � @=SUPK^�WxADP �3 �uQDSUXlZVT�jlSwW > SUPKjoSUC � p Z�SkZVCR	�SwrsSUPKSdCQ7 � ) \ (
� ' � rb}�lP joZ�S�^BTVT�QDSd[ SdZ�ClS
(vADClg WxPK�oiHWKZ�ADC)jlZ�SdgKSdP e�ABTVfhClAD[uS X=S">YZVSUgRSUC2>Y�lPRjlS<�cSUC:Wxan^�TVWxSdC�jlZVS<^��or WxPRSdWxSdCljlSdC � SUZVWx^BXlTVSUZVWK�lCJy
QDSdCq@BADC �3 ��Z�[ p�SU`baogKSUT >YZ�PRih�oClQDgKXoZ�T�jG(vAD[u[ �oWb^�WxADP WxSUPR[ S0[ Z W �� ,! � �3 ��.+�A1 � ! � 	KS @�@ �%� �� ,�.+��� �-,X1�� �]�.��A1 S @Z@ ��� � �� , .�� � �-, 1 � 


� S�@�@ �*� �� ,�.�� � �-, 1 � 	 ��� �� ,#( �]u.��A1 ��a ! � �]u.��A1 
 S @Z@ ��� � �� , .�� � �-, 1 � . ���5hD' 1



� ' � ��� � ������� �! ]� �3 ��.+�A1 � ! � 	KS @�@ �%� �� ,�.+��� �-,X1�� 	'� � �� ,#( �]�.+�A1 ��a ! � �]�.+�A1 
 S�@�@ � � � �� ,�.+�X���-,X1�� 

� S�@�@ �*� �� ,�.�� � �-, 1 � 	 � � �� ,\( � �� , ( �]�.��A1 �M��a � � � �� , ( ! � �]u.��A1���a ! ]� �]�.��A1 


7)S�@�@ � � � �� , .�� � �-,X1 � � . ���5h �D1
#�Z�ClS�S�@�@lT�Z 7UZ WxSI=|�lgA> SUP Wx�lCoQ jlZVSUgRSUP i Z�SUT r ^B`bali�AD[ [<�oWb^�WKADPKSdC [uZVW�jlSU[ #�Z�C:WxSdZ�T�`baoSUClAC@=SUPK^�WxABP�� , � � �] > a �]D,��lClj - SdP }�l`biHgKZV`ba:WxZ�QB�lClQ joSUP*#�Z�QDSdC�> SUP WxQDTVSUZV`bah�oClQ2. ��� 3��C1 SUPRQDZ�XJWYgK`balTVZ�S^BBT�Z�`ba"30 �2 & � S @Z@ �*� �� ,�.+�X���-,X1�� �]�.��A1#" � ,2 & . ���5h 9C1"30 ]2 & � S @Z@ �*� �� ,�.+�X���-,X1�� = � ��?> �]u.��A1 a �]u.��A1 ] � ��! � �]u.+�A1���� �]�.+�A1���� @ " � ,2 & . ���5h �C1"30 c2 & � S @Z@ �*� �� ,�.+�X���-,X1�� = �3 > ] �]u.��A1�� .�� �]u.+�A1 1 ] � :

� �]�.+�A1 > �]G.��A1 a ��! � > �]u.+�A1 a �]u.��A1 c� : �]�.��A1-��! � �]u.��A1��P! ]� �]u.��A1 a�� c �]u.+�A1����2� : �]�.+�A1	� �]u.��A1����<a � ��! � � �]u.+�A1����
a�� .�� �]u.+�A1���� 1��
�na�� �]u.+�A1���� �]f, @ " � ,2 & � . ���(' +C1

 SUP }{|X=SUPRQ:^BClQ ZVClg @BADCkCH�lC�^BC @BSUP�> SdCljlSdWKS$jJ`balP�}ABjlZ�ClQBSUP yl- Z�TVj SdPRrsADTVQBW jo�lPK`bakjlZVS7� Px^BCogRrsADPR[ ^�y
WxZVADC "30 42 & � S�@�@ �*� �� ,�.������-,X1 � " � 42 &`( 6 � +)(��
����( � � . ���(' �,1
#�g Z�g W AD!cSUCogKZ�`ba:WKT�Z�`baJ�cjn^ B jlZ�S�jhWKPK�li:Wx�oP jlZ�SdgKSdP�- ^BgRZ�g 7d�lgRW�}^BCljlS " � 42 &|[uZVW�g WxSUZVQDSUCojlSUP � PRjlCH�lClQ6�Z�[u[ SdP0iBAB[/@lTVZ 7dZ�SUP WxSdPk>YZ�PRj �lClj�SUZ�CoS S�@�@lT�Z 7UZ WxS4(vADCogRWxPR�li:WxZVADC }�lXcSdP�jlZ�S SdPKg WxSUC � PKjlCH�lCoQDSUC
alZVCn^B�lg ClZV`ba:W|[�}ADQDTVZ�`bakZVgRW �

� [ 	�^Bal[uSUC jlSUP � 9�2,' 2 ��),�J) # 9 " � # � ) " C!�M?G)}.�- t �q1k>YZ�PKj jlSdgKan^�T�X @DSUPRgK�l`ba:WM��SdZ�ClS SdZ�Cor ^�y
`balSdPKS!(vADClgRWKPK�li:WKZ�ADClg @DADPRgK`balPRZVr W%7U�oP$ S-	nClZ WxZ�ABC SUZVClSUgvClSd�lSUC��)AhjlSUTVT�Px^��l[ Sdg���
 9 7d��	nCljlSdC��
Z�C jlSd[�jlSUP �)AhjlSdT�T�PK^B�l[ � 9#; @DABT�T�g W }^BCojlZ�QkSdCHWKan^BT WxSUC�Z�g W��lClj�gKAD[uZVW�^��l`ba�ZVC�joZ�SUgRSU[ 	�^B�l[
jlZVS QDSUgK^B[<WKS ) }ADgK�lCoQujoSUP QDSdiBAC@Z@cSdTVWxSdC ( ^�Cn^BT�QBT�SUZV`baH�lClQDSdC T�ZVSUQBW �  ZVS (vADClg WxPK�oiHWKZ�ADCkjoSUg ClSd�lSUC
- ^BgRZ�gRgx^�W 7USUg � " �����.��A1	& (�� � ��(��
��� ( � (�� � +)(������ ( � � SdPRrsADTVQBW�jn^BX=SUZ8jo�lPK`ba SdZ�ClS$=0XlXlZVT�jl�oClQ����
jlZVSvCh�oP�joZ�S�e�A�WxSUCZ7USUC�jlSUg�e�A�WxSUC:WKZ ^BTVg �]G.+�A1 SUC:WxaG}^�TVW" �����.��A1'& � � . �]u.+�A1 1 � " � ,� & . ���('?� 1
�lCljqjlZVSvgK`balADCqrsADPK[<�lT�ZVSUPRWKS�- SdjlZ�ClQB�lClQ

� 9#;�� � 
 9 � ��" � � �Z.��A1'& (�� � � (������ ( � (�� � +)(
������( � � . ���('C: 1

SUP rz}�lT�T W �  v^BXcSdZ�gKZVClj�jlZ�S}#�C:Wl>YZ�`biHT��oClQDgKQBPKSUCZ7USUC � . � ( 3 1 �lCoj �I. � ( 3 1v^BTVg�\n�lCli:WxZVADC jlSUP��lP2y
g @oPB}�lClQBT�Z�`baoSUCqtvPKSUCZ7USUCt. � ( 3 1S7d�qX=SUg WxZV[ [uSUC � p Z�S0Z�C�	YSdrsSdPKSUCZ75� ( ) (��B�
� QDS"7USdZ�QBW >YZVPKj��JgKZVClj
7U�oP #4P rz}�lT�TV�lClQ jlSdP - SUjoZ�ClQD�oClQ . ���;'C: 1 7"> SUZ =0CorsABPKjlSdPK�lClQBSUC ^BC jlZ�S - ^BgKZVg
� " � � � .��A1'& (�� � ��(
����� ( � (�� � +)(������ ( � � 7U� g WxSUTVT�SdC � � �l[ SUZVClSUC"[ }�lgRgKSUC jlZVS #�Z�QDSdCQ7U�ogRW }^�CljlS" � ,2 &W�njlZ�S *K^ jlZVS�@la:fhgKZ�i�^BTVZ�gR`balS&=0Cor ^BCoQDgKX=SUjlZVClQD�lCoQ X=SUgR`balPKSdZ�X=SUC��_Z�C���
 9 SdC:Wxan^BT WxSdCqgRSUZVC"%$.,/& � "*$ .+�-, 1	&�� � , ; � � , 9 ( . ���(' 3?1
7U�o[ ^BCojlSUPRSUC�[�}�lgKgRSUC"gRZ�`ba�jlZVS � �ogRW~}^�CljlS�" �!��D& �oCHWKSUP jlSUP$=0XlXlZVT�jl�oClQ �� .��A1 � ��! � gRWxPR�li:Wx�lPRSUTVT
PKS"@lPKAhjl�Q7dZ�SdPKSUC �  v^B[ Z W ZVgRW QDSd[ SdZ�C:W0�ojn^DB SUZVClS�=0C?> SUCljl�oClQ @DABC �� .��A1 � ��! � ^��or8SdZ�ClSdCq- ^BgKZVg 7U�hy
gRWx^BClj " � � � & >YZ�SdjlSUPR�l[ SUZ�CoS SdCljlT�ZV`balS ) ZVClS ^�PKiBAB[ XlZ�Cl^�WxZVADC�" � � @DABC - ^BgRZ�g 7d�lgRW }^BCljlSdC � " �!#$�.��A1'& �



� � � ��������>� � � ���=� � ��� 	 ����� ��� �=� � ���=� ��� � � ����� ���
SUPA7USd�lQDSUC)[ �QB

. �� .��A1�����! � 1\" � � � .��A1'& � " � � . �6" � #$ .��A1	& � 1 � �
" � #$ .��A1'& ( ��� ��(
������(��`(�� � +)(����
��(�� � � . ���('?h 1

 v^BX=SUZ�QDZVTVW�� � �*. ��(��Q1v�lClj	� � � . �X(��Q1 �lCoj�ZV[�^BT�TVQDSU[uSUZVClSUC ^��l`ba
� 0 ���oClj
� 0 � �
 SUP$- SX> SdZ�gM��jn^DB27d�lP #�P rz}�lT�TV�lClQqjlSUP�- SUjlZVClQD�lCoQ . ���('C: 1�jlZVSktvT�SdZ�`baH�lClQDSdCK. ���(' 3�1��oClj . ���('?h 1
alZVClPKSdZ�`balSdClj)gRZ�CljJ�nSUPRrsABT�QBW ZVCljl�li:WKZV@ Cl^B`ba)joSU[njJ`balSd[ ^" � ,� & � ]�� � d �� "�./" � &81" � �� & � . �� .��A1�� ��! � 1\" � ,� & � . �� .��A1�� ��! � 1 "&. " � &81

� " 	 . �� .��A1�� ��! � 1#" � & 
 � ]�� � f �� "t. "&. " � &81 1 � "&./" � &81
���

� 9#; � � 
 9 � . ���('C' 1
 Z�S \nADPR[ �lT�ZVSUPR�lClQYjlZ�SdgKSdP - SdjlZ�ClQB�lClQDSdC<rz}�lP8joZ�S =0� IuCljl�oClQ SUZVClSUg�ClSU�oSUCu�)AhjlSUTVT�PK^B�l[uSUg�� 
 9 �jlSdP jlSdC ^BTVWKSUCO�qAJjlSdT�TVPx^B�l[ �:9#; @BADT�TVgRW�}^BCljlZVQ�SdCHWKaG}^BT W0� Z�gRW �lCn^�XlaG}^BClQBZ�Q�@BADCNjlSdPk\nADPK[ jlSdP
p�SU`balgRSUT >YZVPKiH�lClQ)Z�C jlSdP&7USUZ Wb^BXoaG}^BClQDZVQDSUC jh`balP�}ADjoZ�ClQDSdP y2t�TVSUZ�`baH�lCoQ . ���;:C' 1 � m SUjlAh`ba�[ �QB > Sd`baJy
gKSdT >YZVPKiH�lClQDgRg @=S^7dZ 	ngR`ba SUZVClS%- ^BgKZVgYQDSdrs�lCojlSUC�> SdPKjlSdC��cjoZ�SvjlZVS$- SUjlZVClQD�lClQBSUCI. ���;' 3�1 �lCljI. ���('?h 1
SUP rz}�lT�T W � � gRWYjoZ�SUg QDSUgR`balSUalSdC��_gKA i�^BClCkjoSUP � CljlS @JXcSdPKSUZV`ba�jlZ�SdgKSUPe- ^BgKZVg Cn^B`ba . ���('D' 1 gKA X=SUg WxZV[ [<W
> SUPKjoSUC��=jn^DB jlZVS @DADTVT�gRW�}^BCljlZVQDS�#�Z�CHX=SdWRWx�lClQ @DABC �:9#;�ZVC�� 
 9 QDS"> }^�alPKTVSUZ�g WxSwWYZ�gRW � � C 	�SwrsSUPKSdCQ7� ( ) (]�D��� >YZ�PKj�QDS^7dSUZVQBW0�#jn^ B)rz}�lP�jhWxPRSU�Q@oPKADXlTVSU[uS<�GZ�C�jlSdClSUC"e�PRA�*RSUi:WxZVT y|�lClj��8^�PKQDSwW8@=ABWxSdCHWKZ ^BT
`UAB�lT�AD[<Xn^BPRWKZ�Q gRZ�CljJ�nSUZ�CoSvgKADTV`balS%- ^BgKZVg � " �����.��A1	& � QDSwrs�lCljlSdC > SUPRjlSUC)i�^�ClC � jJZVSvT ^B�oWKSdW

� ,� � � .[E (�
6(����?1 � K � � �� � S @Z@�.-��
 K � � 1^. K � K � � 1 ��� �� .�� ( � 1 . ���(' �D1
� �� � � .�E ('�/(�
6(���� (����Z1 � . � M .��/(�����1A1 � � ,��� � .�E (�
6(����C1 . ���(' 9C1

[uZVW jlSdP* S
	nClZ WxZVADC K � � � � K ] a�� ]� �:�
� ]|�oClj)joSUC � CojlS�@JX=SUPKSdZ�`balSdC
� (���(��a( � ( � ��� ,#( � ( +�( ��� ���� � @ � @ � @ �a( � a ��� � + @��

���/@ + @ � @ � �O��( + @ � @ � � . ���(' �C1
\|ZVSUPRXcSdZZ>Y�lPKjoSUC joZ�S*b AD�lTVAD[ XJy.e�ABWKSUC:WxZ�^BT�S jlSUP4X=SUZVjlSUC � SUC:WxPRSUCujl�lPR`ba jlZVS PKSdQD�lT ^�PKZ�gRZ�SdPRWxSdCw=0�lg2y
jlP�}�l`biBS � HWJK - � H.J

� K ] a!� ]� � �
� ] � �LH.J � J .�����1� HNMK ��.��A1 - � HVM
� K ]� .+�A1 a!� ] � � �
� ] � �LHNM � M .+�/(�����1 . ��� �D+C1

SUPRgKSwW87dW �  SdPS=|XlgRWx^BClj jlSUgM#4TVSUi:WxPRADClg4@DAD[ e�PKA�*RSUi:WxZVT=ZVgRW [uZVW K ��.��A1 � " EW� OI.+�A1\"�jlS
	nCoZ�SUP WS> ADP2y
jlSdC �  Z�Sk^��or WxPRSdWxSdCljlSdC'SdCljlT�ZV`balSUC (vADClg Wb^BC:WKSUC!��� �lClj�����gRZ�CljR	YSUQD�oT ^BPRZ�gKZVSUPR�lClQDgA@n^BPx^�[ SwWxSUP
�lClj i }ABClClSUC ^�T�guSUCljlTVZ�`balSG(vSUPRClPx^BjoZ�SUC Z�C:WxSdP @lPRSdWxZVSUP W/> SUPRjlSUC �  Z�S 	�SdQD�lT�^BPKZVgKZ�SdPK�lCoQ�ZVgRW ClABW y
> SUCljlZVQ��l�l[6^BCljlSdPKCor ^�T�T�g ^B�or WxPRSdWKSUCljlS& Z @DSdPKQDSdCQ7USdC 7d��@BSUPR[ SdZ�jlSdC � {|C:WKSUP i SUP�> SdCljl�lClQujlZVSUgKSdP



�,9 � ��� � ������� �

 S
	lClZVWKZ�ADClSdC gKSdW 7dW)gKZV`ba jlSdP�\0^B[uZ�T WxADCJy � @cSdPx^�WKADP joSUgq`UAD�lTVAD[ Xn^�PRWxZVQDSUC #�ZVClSUTVSUi:WxPRADClgRfhg WxSU[ug
rsADTVQDSUCljoSUPK[ ^DBDSdC 7U�lgK^B[u[ SdC�� .��A1 � � �� > �PH.J�� J .�����1��PHVM � M .��/(�����1 � . ��� �J�,1
 Z�SqgKA�QDSdrs�lCojlSUClS2- t �ky`- ^BgRZ�g rz}�lP `dAD�lTVAD[ Xn^BP WxZVQDS�jhfhgRWKSU[uS Z�g W �lCl^BXlaG}^BCoQDZ�Q�@DADCOjlSdP e�PKA�y
*RSUi:WKZ�T�T�^Bjl�lCoQq�oClj�y QDSUgR`ba�>YZVCljlZVQDiBSdZVW0�Ga }^�ClQBW ^BX=SUP }�lXcSdP joZ�S =0XlgR`balZ�PR[ i�ADClgRWx^BC:WxS 
��#jlZVSujo�lPK`ba
jlZVS�@oaHfhgRZ�i�^BT�ZVgK`balS�=0CJr ^BClQDgRXcSdjlZ�ClQB�lClQ�XcSdgRWxZV[ [ Ww>YZ�PKjJ��Z�[ @lT�Z 7UZVW @DADC'jlSUP5��^BPKQDSwWxT�^Bjl�lClQ�^BX �
e�SdPq S-	nClZ WxZ�ABCOZ�gRW�jl^BXcSdZvgKZV`balSUPRQDSUg WxSUTVTVWM� jn^DB jlZ�SdgKSt- ^BgRZ�gkjn^Bg � Z�SdT0jlSdPq- t � SUP r }�lT�T W0� joSUC
SUZVCljlZV[ SdClgKZVADCn^BTVSUC ��SdZ�TVPx^B�l[�joSUgw\�Z�T�X=SUP WRy�	|^B�o[ g�^B�Jr�7U�lgA@n^BClClSdC���jlSdP<jl�oPK`ba"jlZVS ) }ADgR�lClQ jlSdP
jJ`balP }ADjlZVClQDSUP2y tvT�SdZ�`baH�lClQ}7U�qSUZVClSUP QBSUQDSdXcSdClSUC =0Cor ^BCoQDgKX=SUjlZVClQD�lCoQ jlS-	nClZVSUPRW >YZVPKj �
��������� ����� 	��5�
��� "�		� � ��	!��
 � �
� $&	�� �*�� 
- SdZ jlSUPYXlZVgKalSdPKZVQDSUC�{�[ gRSdW87d�lClQujlSUg*- t ��y�(�ABCQ7US"@oWxg >Y�lPRjlSUCqSUZVClZ�QBS 6 }^BaoSUPK�oClQDSUC�@DABPKQDSdClAD[ y
[uSUC��hjlZ�S�@DADCkjoSUP ZV[ @DADPRalSUPRQDSUalSdCljlSdC�=|XlgK`baoClZVWRW XcSdgK`balPRZ�SdXcSdClSUCqS�@o^Bi:WxSdC;(vADClgRWKPK�li:WKZ�ADClg @DADP2y
gK`baoPKZVr Wvrb}�oP joZ�Sw- ^�gKZ�g rs�lCli:WxZVADClSdC�^BX?> SUZV`balSUC��G�l[
jlSUC�CH�l[ SdPKZVgK`balSdCt=|�or{> ^�CljI7d��PRSUjl�Z7UZ�SdPKSdC �
 v^BX=SUZQ>Y�lPRjlS 7d�lCG}^B`baogRW joZ�S�QDSUClSdPKZVSUPKSdCljlSk- ^BgRZ�g � � ,��� � � . t�TVSUZV`bah�oClQ . ���;' �C1 18jo�lPK`ba joZ�S�^�WxAB[ ^�yPKSdCq#�ZVQDSUCors�oCli:WxZ�ABClSUCqjlSUgY�lCoQDSUg W~}ADP WxSUC �8^�PKQDSwWb^�WKAD[ g � � ,� � � � SUPRgKSwW87dW

� ,� � � .�E (�
6(����C1 - � ,� � � .[Eu1 . ��� � � 1
�lCljqjlZVS (�ABClgRWKPK�li:WxZVADClg @DADPRgK`balPRZVr W . ���;' 9?1 ^��or�jlZVSUgRS \n�lCoiHWKZ�ADCoSUCq^BClQDSX> SdCljlSwW

� �� � � .�E (	�/(�����1 � . � M .+�/(�����1 1 � � ,� � � .�E�1 � . ��� � : 1
\nADPK[ ^BTQ> SUPRjlSUC�jl�lPR`ba jlZVSUgKSdC�jJ`balPRZVWKW jlZ�Sk- SdjlZ�ClQB�lClQDSdC . ���;'C: 1��lClj . ���;'?h 1�@DSdPKT�SwW87wW0��> ADalZVClQDSzy
QDSdCqjoZ�S&- SdjlZ�ClQB�lClQ . ���;' 3�1 Ch�oC)Cn^�W }�lPRT�Z�`bakS @�@lT�Z 7UZVW @DADCqjlSdP QDSUClSdPKZVSUPKSdCljlSdC2- ^BgRZ�g SdPRr }�lTVTVW >YZVPKj �
p�SUZVWKSUPRalZ�C"an^�W gKZ�`ba QDS"7USdZ�QBWM�8jn^DB Sdg ^B�orsQDPR�lClj CH�l[ SdPKZVgK`balSdP =|CorsADPRjlSUPR�lClQDSdC'ClA�Wl> SdCljlZ�Q ZVgRW0�
jlSdC e8^BPK^B[ SwWxSdP ClZ�`ba:Wk>YZ�S ^BCZ7U�lClSdal[uSUC ����� � 7U�2> }^�alT�SdC��cgRADCljlSdPKC [uZVW|jlSU[ p�SdPRW���� � �
7U�)^BPRXcSdZVWxSdC �

(vADC:@DSUPRQDSUCZ7U�lC:WxSdPKgR�l`baH�lClQDSdC�rz}�lP0jlZVSUgRSw- ^BgRZ�g � ) \ (�� ' ��an^BX=SUC SdPKQDSdXcSdC�� jn^ B gKZV`ba gKA,> ABalT
[uZVW > ^�`balgKSdCljlSUP*- ^�gKZ�gRQDP�}ADBDS . � CljlS @��q1 ^BTVg ^B�o`ba [ Z W jlSUPM\|Z�CZ7U�lCn^�al[ S|aG}ADalSdPKSdP e�A�WxSUC:WKZ ^BT @cA�y
WxSdCQ7USdC . � CljlS�@ � 14SdZ�C SUC:WxgA@lPKSd`balSUCojlSUg (vADC:@DSdPKQDSdCQ7d@BSUPRan^BTVWKSUC SdZ�Clg WxSdT�TVW � =0TVT�SdPKjlZVClQDg 7dSUZ�Q�W4gKZ�`baJ�
jn^DB)SUPRgRW joZ�S/\|Z�CZ7U�lCn^�al[ SuaG}ADaoSUPKSdP e ABWxSdCQ7USdC�@DADC!� M joZ�S/- SUgR`balPKSdZ�Xl�lCoQ jlSUg �u> SUZ 7USdCHWKPKSdCJy
`ban^BPK^Bi:WxSdPKg SdZ�ClSdg}jhfhgRWKSU[ug [ }ABQDT�ZV`ba�[ ^B`ba:W �  Z�SdgKS (vADC:@BSUPKQBSUCQ7kjlSdP<QDSdCG}^BalSdPRWKSUC - t ��y`- ^BgKZVg
[uZVW g WxSUZVQDSUCojlSUP � PKjlCH�lCoQ ��i�^BClCqjl�lPK`ba)SUZVClSg> SdZVWKSUPKS �)AhjlZ 	ni�^�WxZVADCkjlSUg*=0Cogx^�W 7USUg�. ��� � : 1 XcSzy
gK`baoT�SU�oClZ�QBW > SUPRjlSUC

� �� � � .[E (	�/(�����( J 1 � . � M .+�/(�����1 1 � .2� ��S�@�@�. � J K ����1 1 � � ,��� � .�EG1 ( . ��� � 3?1
jlSdP*7d�lPkjJZ�[<�lT ^�WKZ�ADC jlSUPYS @Z@=ADClSdC:WxZ�SdT�TVSUC�=0gRfh[ @oWxA�WxZ�i ^�WxAB[ ^BPRSUP e�PRA�*RSUi:WxZVT 7d�lgRW�}^BCljlS�jlZVSUC:W��lClj
SUZVClS @DSdPKX=SUgRgKSUP WxS  v^�PKgRWKSUTVT��lClQ�gKADTV`balSUP � �lg W~}^BCljoS�X=S">YZVPKi:W � � C jlZVSUgKSdP)t�TVSUZ�`baH�lCoQ�>Y�lPKjlS�jlZVS
=0XoiG}�oP 7U�oClQ K ��� � � K ]� .+�A1Za�� ] � �:�
� ] @DSdPA> SUCljlSwW �  ZVS p Z�PKiH�lCoQ<jlSdg�� �lgK^�W87wWxSdPK[ugS>YZ�PRj A ! SdClgKZV`baHW yT�ZV`ba��Z> SUClC)[ ^�CkZ�alC�QDSd[ }^DB jlSd[<- ZVClAD[uZ�gK`baoSUC ) SUalPRgx^�W 7 SdCHWl>YZV`biBSdTVW

. �`�"S @Z@�.-� J K � � 1 1 � � �:
$
< , F � � Q .-� �,1 $ S�@�@�. � J � K � � 1 � . ��� � h 1



� � � ��������>� � � ���=� � ��� 	 ����� ��� �=� � ���=� ��� � � ����� ���
� C jlSdP�6ny?WxSdC � PRjlCH�lClQvjlSdP - ^BgRZ�g > SUPRjlSUC rsADT�QBT�Z�`ba$# @�@cADCoSUC:WxZ�^BTVr ^Bi:WKADPKSdCw7U� jlSUCw=|XlgK`baoZ�PK[uiBABCJy
gRWx^BC:WxSdC J XoZ�g J � � SUPA7USU�oQBW0��jlZ�S jlZVSM v^BPRgRWKSUT�TV�lClQ�jlSUP S�@�@=ADClSdCHWKZ�SdT�T�SdC�=|gRfh[/@JWxABWKZ�iv�lC:WxSdPKg WD}�oW 7USUC
�lClj�gKAD[uZVW�SUZVClS<X=SUgR`balT�Sd�lClZVQBWxS� v^BPKg WxSUTVT��lCoQuX=S">YZVPKi�SUC �  Z�S i SUP�> SdCljl�lClQ�jlZVSUgRSUgP� �ogx^�W 7dWxSdPK[ug
. �`��S @�@ .-� J K � � 1 1 � [ ^B`ba:W Sdg<QDTVSUZ�`baZ7USUZ WxZVQ)[�}ADQDTVZ�`ba��#jlSdCR	�SdQD�lT�^BPKZVgKZ�SdPK�lCoQDg @n^�Px^B[uSdWKSUP���� XcSzy
T�ZVSUXlZVQ�iHT�SdZ�C 7U� > }^BalT�SdC�� jn^ jlZVS ^B�or WxPRSdWKSUCljlSdC  Z @DSUPRQDSUCZ7USUC jl�lPR`ba jlSdC � �lgK^�W87wWxSdPK[ gKSdT�Xlg W
X=SUgKSdZVWKZ�QBW%> SdPKjlSdC �  SdP e�^BPx^B[uSdWKSUP i�^�ClC�jlSdgKan^BTVX�Z�C�jlSUP<e�Px^�@JZ�g ��� � +)QDSUgRSdW87wW > SUPKjoSUC���gKA
jn^DB rb}�lPYjlZVS (vADClgRWKPK�li:WKZ�ADClg @DADPRgK`balPRZVr W�jlSdPk- ^BgKZVg�gR`balT�ZVS^BDTVZ�`ba

� �� � � .�E ('�/( J 1 � = �K � . �`�"S @Z@�.-� J K ��1 1 @ � � ,� � � .[Eu1
� 	��� M .��/( J 1 
 � � ,��� � .[Eu1 . ��� � ' 1

}�lXlPRZ�QDXoT�SUZVXoW � \|}�lP#joSUC Z�C�jlZ�SdgKSdPG\_ABPK[ �lTVZ�SdPK�lClQ ^B�or WxPRSdWKSUCljlSdC<e�^BPx^�[ SwWxSUP J >Y�oPKjlS�}�lXlTVZ�`balSdPA> SUZ�gRS
J � ��QDSX> }^BalTVW �
{|[ jlSUC 	YSU`baoSUCn^B�Jr{> ^BCoj X=SUZ�jlSUP ) }ABgK�lClQ"joSUP jJ`baoP�}ADjlZVClQDSdP y tvT�SdZ�`baH�lClQ�Z�CNjoZ�SUgRSUP - ^BgKZVg

. ��� � ' 1 > SUZ WxSdP/7d� PKSdjl�Q7dZ�SUPRSUC�� i�^BClC'jlZ�S � C:@B^�PKZ ^�CQ7�jlSUg SUT�Sdi:WxPKABClZ�gR`balSUCK\|^B[uZ�TVWKADCJy � @=SUPK^�WxABPKg
X=S^7 }�oQDT�ZV`ba j�@lZVSUQDSdT��lClQBSUCN^�CNjlSUP jhWxPRSU�lSdXcSdClS ^B�lgRQDSUCH�oW 7dW > SUPRjlSUC �  v^BXcSdZ > SdPKjlSdC g Wb^�WRW jlSdP
}�lXlTVZ�`balSdC'i�AD[ @lT�S @oSdC���gRfh[u[ SwWxPRZ�S ^�ClQDS^@l^DBBWxSkPRSUSdT�T�S;(v�lQBSUT + }^B`balSUCJrs�lCli:WxZVADClSUC,r }�lP jlZ�S p ZVCliBSzy
T ^�CHWKSUZVT�S ZVCqjoSUC - ^BgKZVgRrs�lCoiHWKZ�ADCoSUCk@DSdPA> SUCljlSwW
� � �� . � ( � 1/( � � @ � @ �

�
- � � �� .s`UADg �D1o`UADg,. � � 1/( � �� .s`UADg �D1ogKZ�C . � � 1/( + @ � @ �

�
�I. ��� �C�D1

p�SUQDSdC�jlSdP�^BClQDSdg @lPRAJ`baoSUClSdC j�@lZVSUQDSdT�g fJ[u[uSdWxPRZ�S WxPKZ WKWg> }^�alPKSdClj jlSUP � SUZ WxSdCHWl>YZV`biHT��lClQ�jlSdg%jhf:y
gRWKSU[ug i�SUZVClS)�)Z�gR`bah�oClQ�7">YZVgK`balSdCNjlSdCP=|CHWKSUZVT�SUC,jlSdP - ^�gKZ�g [uZVW `dADg�. � � 1 .G� QDSUPK^BjlSUP
� =0C:WxSdZ�TT1
�lClj jlSUClSdCN[uZVW gKZVC�. � � 1 .�� �lCoQDSUPK^BjlSUP
�S=|C:WxSUZVT{1 ^B�or � \|}�oP SdZ�ClSdCW=0CJr ^BClQDgA7U�lg Wb^BClj [ Z W QBSUQDSzy
X=SUClSdP%jhfh[ [uSdWKPKZ�S<Z�gRW SUg rsADTVQDT�ZV`ba ^B�lgRPKSdZ�`balSdClj��GjlZ�S � SUZVWKSUC:Wl>YZ�`biHTV�lClQkZ�C joSU[ SdCHWKg @lPRSU`balSdCljlSdC
� QDSUPK^BjlSUC��nAJjlSdP.� �lCoQDSUPK^BjlSUC��!��SdZ�T�PK^B�l[ 7U��@DSUP rsADT�QBSUC f �

� �lP�jhWb^BXoZ�T�ZVgKZVSUPK�oClQ�jlSUP 6 �l[uSUPRZ�i �lClj�SUZVClSUP [ }ADQBT�Z�`baogRW�jlZVPKSUi:WKSUC � C:WxSdP @lPRSdWKZ�SUPRXn^BPRiBSUZ W jlSdP
#�PKQDSdXlClZVgKgKSe> SUPKjoSUC joZ�SY\n�lCli:WxZVADClSdC jlSdP � PRjlCH�lClQDSdC�� B��YZ�C jlSdPS- ^BgKZVg*. ��� � ' 18ADP WxalABQDADCn^BTZ7U�
jlSdC ^�WxAD[ ^BPRSUC #�Z�QBSUCors�lCoiHWKZ�ADCoSUC � � ,��� � � i�ADClgRWKPK�lZVSUP W � #�ZVClS gKABT�`balS � P WxalABQDADCn^BTVZ�gRZ�SUPR�lClQui�^BClCZ�Cq^BTVT�QDSd[ SdZ�ClSdP \nADPR[6jl�lPR`ba)joSUC e ADTVfhClAB[ ^BCogx^�W 7" �� �2 & � �:

� <
< , . �� M 1 � < ;:2 < < � � � < �2 < 2 " � ,2 < & . ��� �D9C1

SUPRPKSdZ�`ba:W > SdPKjlSdC��Q> ADXcSdZ#jlZ�SP�v�l^BC:WxSUCZ7 ^BalTVSUC(+ � � >YZ�SdjlSUP jl�oPK`baqjlSUC)�)�lT WxZVZ�CljlS @ ] ^BXlQBSUiG}�lP 7wW
>Y�lPRjlSUC � \0}�lP<joZ�S ^BClQDSdg @lPRAJ`balSdClSkg @=S^7dZ�SdT�T�S � PRWxaoADQDADCn^�T�Z�gRZ�SdPK�lClQ > SUPRjlSUC jlZVSUgKS (�AhSWI 7dZ�SUC:WKSUC
� � < �2 < 2 Z�[ =0Clal^BClQ = � � S @�@lT�Z 7UZVW XcSdgRWxZV[ [ W �

 Z�S ) }ADgK�oClQ0jlSdP #�Z�C:WKSUZ�TV`balSUCoQDT�SdZ�`baH�lClQDSdC . ��� 3�1G[uZVWGjoSU[ \0^B[uZ�T WxADChy � @cSdPx^�WKADP . ���(� �?1 SUP rsADT�QBW
jn^BCoC)jl�oPK`ba2#�C:Wl>YZ�`biHTV�lClQujlSUP*#�Z�C:WxSdZ�TV`balSUClABPKXlZ Wb^BTVST" 	 ; .��A1'& Cn^B`ba�joSUP*- ^BgRZ�g%. ��� �D9C1" 	 ; .��A1	& � 
:

�

< , ;:2 < � / ;� 2 .��A1#" ����2 & . ��� �B�C1
�	e?* 5�$�'=@�' 5 <L& 5(> $G<95 02<=$G#95K8 $;<?5�$ JK<=$�� $G#=#%$;,	P 32,HR>'+<%*
,�� A
	���
 P *-# h-$G,EJK$G)+@ /��-$;, /13V5�$G<=,2$G@�� h-$G) /-J2$G,��XSD,>'�$;<%#� A
	�
�� 32,"JP$;<%,2$;@�� 32,\h
$G) /-JK$;,��VS ,
'+$G<=#�� A�	�
�� @G365�/-@ @�$;,  �� A�	���
�� �� A! � A
	�
��#" � A
	�
$��% Q'& 3V5 ' g/1,EJK$7@�< '�( �*)> $G5�< '=@G$G,�#=$;JK< h-#=<L& 5 $;<%,2$;,+� h
$G) /-JK$;,��	SD,>'�$;<%# Q



� + � ��� � ������� �

�lCljqjlSdP ) }ADgR�lClQujlSUPYgRZ�`baqjn^BPx^��lgYSUPKQBSUX=SUCljlSdC�QDSdiBAC@Z@cSdTVWxSdC (�^BCl^BT�QDTVSUZV`bah�oClQDSUC� 
:
�

< , ;:2 < � �/
;
� 2 .��A1 	 �� $� " ��!�2 & � 
:

�

< , ;:2 < � / ;� 2 .+�A1 	 �� $� " �� .+�A1�� ��! � " ����2 & . ��� 9C+C1

rz}�lPY^BTVT�S0^BCorR}^BClQBT�Z�`ba XcSdgKSdW 7dWKSUC�� �ogRW~}^�CljlS �  v^ iBSUZVClSv@DADTVT�g W~}^BCljoZ�QDS � P WxalABQDADCn^BTVZ�gRZ�SUPR�lClQ jlSUPe- ^~y
gKZVg . ��� �D9?10@DADPRQDSUCoAD[ [uSUC >Y�lPRjlS<�GWxPRSdWxSdC�ZVC�jlZVSUgRSUP<t�TVSUZ�`baH�lCoQ)ClSdXcSdC�jlSdC�p�SU`balgRSUT >YZVPKiH�lClQBg y
[ ^�WxPRZA@JSUTVSU[uSUC:WxSdCk^B�orGjlSdP PKSd`baHWKSUC jJSdZVWxS ^B�l`ba }{|X=SUPRT ^D@Q@o[ ^�WKPKZ @oSdT�Sd[ SdCHWKS0^��or jlSUP TVZ�Cli�SUC�jJSdZVWKS
^B�or � =|T�T�S jlZVSUgRS ��^�WxPKZ @JSUT�Sd[ SdC:WxSui }ABClClSUC�^B�lg<joPKSUZ �4f�@=SUC�@DADC tvPK�oCljl[ ^�WxPRZA@JSUTVSU[uSUC:WxSdC�^B�Jr y
QDSdXn^B�oWg> SUPRjlSUCJ�#jlZ�S ZVC =0Clal^BClQ = �(� 7U�ogx^B[u[ SdClQDSwr ^DBBWvgRZ�Clj �  SdWx^BZ�TVgk7d�lP ) }ADgK�lCoQ @DADCP. ��� 9C+C1
gKZVClj�Z�C�jlSdP�	YSdrsSdPKSdCQ74� (vZG�D�
� 7d� 	lCljlSUC �

 Z�S ZVCOjlZ�SdgKSd[ =0XogK`balClZ WKW�X=SUgR`balPKZVSUX=SUClS CH�l[uSUPKZVgK`balS�{�[ gRSdW87d�lClQ jlSdg - t ��y�(vADCQ7US"@oWxSdg
>Y�lPRjlS XcSdPKSUZ Wxg�^B�Jr � ABCJyl= WKAD[ y`jhW }ADBDS � ( t ) �?�G� ( t ) �D9 �E( )  ��D�D^
���oClj � ADCJy �qADT�Sdi }�oT y�jHW }ACBDS
� # # t �D�
�8^BClQDSX> SdCljlSdW � � C jlZVSUgKSdPg=0PRXcSdZVW0gKADTVT�SUC)[ Z Wg\�Z�T rsS jlSdP X=SUgK`baoPKZ�SdXcSdClSUC��)SwWxalAhjlS � ADChy
� ADCJy`jhW~}ADBDSv�lC:WxSdPKgK�o`baHWk> SdPKjlSdCR� ( (�= �D��� �

����� � ���T� #%$)���)��� *&� ��� ')
4� ���,��')!����

p Z�S gK`baoADC Z�C%=0XogK`balClZ WKW ���5� XcSdgK`balPRZ�SdXcSdC�>Y�lPKjoS<�BgRZ�Clj Z�[ 	�^Bal[uSUC jlSUP �e v\ � ^B�JrljlSdP�tvPK�lCljhy
T ^�QDS joSUg.	Y�lClQDSzy tvPKADgRg y�� alSUADPRSU[ug ^BTVT�S � XogKSUP @�^BXlT�SdC"^BTVT�SUZVC�jo�lPK`ba jlZVS/7dSUZVWx^BXlaG}^�ClQDZ�QBS  Z�`ba:WKS
X=SUgRWKZ�[u[<W �  v^<joSUP rs�oCli:WxZ�ABCn^BT�S�� �lgx^�[ [uSUClal^BClQ�7X>YZ�gR`balSUC�jlSdP  Z�`ba:WxS|�lCljkjlSdCk[ SdZ�g WxSUC Z�C:WxSzy
PKSdgKgRZ�SUPRSUCljoSUC � XlgKSdPR@�^BXlTVSUC)*RSdjlAJ`ba CoZ�`ba:W�X=SUi�^BClC:W�ZVgRWM��gRZ�Clj$> SdZVWxSdPKS @BSUPRSUZ�CJr ^B`balSUCojlS =0ClCl^Bal[uSUC
X=SUZ=jlSUPS=0�lg�> SdPRWx�oClQ jlSUPM#4ZVC:WxSUZVT�`balSdClT.}ABgK�lClQBSUC �lCoj jlSUP � CHWKSUPA@lPKSwWb^�WKZ�ADC jlZ�SdgKSUP #4PRQDSUXoClZ�gRgKS �lChy
�l[uQ_}^BClQBT�Z�`ba �
{|[<=|�lgKgK^BQDSUC }�lX=SUPYjlZ�S�SdZ�CQ7dSUT�CoSUCqSUT�Sdi:WxPKABClZ�gR`balSUC�e4PRAC7USdgKgRS$>YZ�S%#�Z�CJr ^BClQ�� � ABClZ�gK^�WxZVADC��lClj

i SUPRXlT�SdZ�X ^B[ ��^BPRQDSdW [ ^B`baoSUC 7d�ki }ABClClSUCJ�li�^BClC [ ^BC X=SUZVg @lZVSUTVgA> SUZ�gRS jlZVS #�C:Wl>YZ�`biHT��oClQ jlSUP t�Szy
gx^�[<WxjlZV`ba:WxS ZV[ � P WxgKPK^B�l[�XcSwWxPx^�`baHWKSUC � � gRW�jlZVSUgRS Cn^B`ba jlSd[ jhWKACB iHT ^BP�Z�C � SUZVT�jlZV`ba:WxSUCw7dSUPRT�SUQBXn^BPM�
jlZVS jlZVSUgRSUC e�PKAD7USUgRgKSdC 7d�lQDSdADPKjlCoSdW > SUPRjlSUC ic}ADCoClSUC��cj � a � joZ�S e�PKAC7dSUgKgRS SUC:WxgA@lPKSd`balSUC SdZ�CljlSd�oWxZVQ
@DABClSUZVCn^BCljlSdP�QBSdWxPRSUClC:WKSUC.	�^B�l[ X=SUPRSUZV`balSUC��~gRA|i�^BClC jlZVS [uZVWRWxTVSUPKS #�TVSUi:WxPRADClSUCZ7 ^BalTh^B[ e4PRA�*RSUi:WKZ�T*�
Z�[ (�ABCHWKZ�CH�l�l[��lCoj ^B[ ��^BPKQBSdW ^BT�g � C:WxSdQDPx^BT=jlSdPM ZV`baHWKSu}�oXcSdP jn^�g/*RS"> SUZVT�ZVQDS�t�SdXlZ�SwW X=SUPRSU`balCoSdW
> SUPKjoSUC �  ZVSUgKS/=0�or WKSUZVT��lClQ�jlSUg � PRWKgKPK^B�l[ug<Z�g W *RSUjoAJ`ba"ZVC�jlSUP e4PK^�@JZ�g CoZ�`ba:W [�}ADQDT�ZV`ba��Gjn^ jlZVS
� SUZ WxSdCHWl>YZV`biHT��lClQ XcSdZ8SUZVClSUP|SUCljoT�Z�`baoSUC � SdZVW|Cn^B`ba jlSd[ jhWKACBk^BCoQDSUan^�TVWxSdCq> SUPKjoSUC [ �QB � � ADCoZ�gx^~y
WxZVADCkZ�CkjoSUP 6 }^�alS�jlSUg���^BPKQDSwWxi�SUPKCog�AhjlSdPY^B�l`baqZ�[ - SUPRSUZ�`baqjlSdg|e�PRA�*RSUi:WxZVT 7dSUC:WxPR�l[ g i�^BCoCqjl^BClC
ClAh`ba)CoZ�`ba:W�SUZ�CojlSU�oWKZ�Q @DABC =|ClPKSdQD�lClQuAJjoSUPe#�Z�Cor ^�ClQ �lC:WxSUPRgK`balZVSUjlSdCq> SUPKjoSUC �
��^BC'�l[ QBSUa:W jlZ�SdgKS)e�PKADXlTVSU[ ^�WxZVi �	> SUClC'jlZ�S�SUZVCQ7USdT�ClSdC e�PRAC7USdgKgKS)alZ�CogKZ�`ba:WKT�Z�`ba SdZ�ClSdP ( ^~y

Cn^BTVjn^BPRgRWxSdT�TV�lClQ jlSUP  ZV`ba:WxS ^�Cn^BTVfhgRZ�SUP WM> SUPRjlSUC �  Z�SUg Z�g W g WxPKSdClQ QDSdClAD[u[ SdC CH�lP jn^BCoC iBADPRPKSdiHWM�
> SUClC gKZ�`baujn^Bg e�PKA�*RSUi:WxZVTnCn^B`baujlSU[  �oPK`baljlPRZ�ClQBSUCujlSUP�p�SU`balgRSUT >YZVPKiH�lClQBg 7UABClS ^B�Jr gRSUZ�CoSUP4iHT ^Bg2y
gKZVgK`balSdC - ^BaoC >YZVSUjlSdP�@BAD[ ��^BPKQDSwW87dSUC:WxPR�l[FSUC:WKrsSdPKC:W an^�W .+�&- .K1 � p ZVS gK`balABCI> SdZVWKSUP�ADX=SUC
SUP�> }^BalC:W > ADPKjoSUC"Z�g W0� [ �QB ZVC�jlSdP e�Px^�@JZVg *RSUjoAJ`ba"jlZVS e�PRAC@n^BQ:^�WxZ�ABC�jlSdP QDSUi�AC@Q@=SUT WxSUC ( ^�Cn^BT y
QDTVSUZ�`baH�lCoQDSUC . ��� 9D+?1 X=SUZ SdZ�ClSdP SUCojlT�ZV`balSUC � SdZVW � � � � QDSdgRWKAC@Q@oWw> SUPRjlSUC���XoZ�g 7d�"jlSUP gRZ�`ba"jlZVS
*RS"> SUZVT�ZVQDSUC � XlgRSUP @B^�XlT�SdC)^��lgKPRSUZ�`baoSUCljqgRWx^BXlZ�TVZ�gRZ�SUP W al^BXcSdC �  ZVS 7U�oQDSUaG}ABPKZ�QBSUC #�Z�C:WxSdZ�TV`balSUCJy }{|X=SUP2y
Q:^BCoQDgA> ^BalPRgK`balSdZ�ClTVZ�`bali�SUZVWKSUC��

;� SdPKQDSdXcSdC'gRZ�`ba,jn^BClC'^BT�g - SdWKPx^BQDg NH�n^BjlPK^�WujlSUPue�PKA�*RSdi:WxZ�ABC'jlSdP
#�Z�C:WxSdZ�TV`balSUClT }ADgK�oClQ 	

;
.�� � 1 ^B�JrGSUZ�CoS (�^BCn^BT rs�lCli:WxZVADC " � &,�JjlSUPRSUCq\nADPK[ @DABCqjoSUC 	�^BCljlX=SUjlZVClQD�lChyQDSdC)jlSdgkjhWxPRSU�Q@lPRADXlTVSU[ug�X=SUg WxZV[ [<WM>YZ�PKj

�
;� � " / ;� .+� � 1\" ] � " 	�� .+� � 1\" 	 ; .+� � 1'&f" ] � . ��� 9o�,1



� ��� ��� ����� ����� � � � ������� �����=��
���� ����� � �
{|[n=0�ogKgx^�QDSUCN}�lX=SUP #4ZVCor ^BClQ AJjlSdP7��^BPKQBSdWb^�ClPKSdQD�lClQDSdC 7U� SdPKan^BT WxSdC�� gRZ�Clj aoZ�SUP rz}�lP0joZ�S ^�gRfh[/@hy
WxA�WxZ�gR`balSUC ) }ADgK�oClQDSUCqjlSdP jh`balP�}ADjoZ�ClQDSdP y2t�TVSUZ�`baH�lCoQw7U��@DSUP�> SdCljlSdC �  v^�XcSdZ Z�g We7U�qXcSU^B`ba:WxSUCJ�=jl^DB
jn^Bg b AD�lTVAD[ XJy.e�ABWKSUC:WxZ�^BTnjlSUg *RS"> SUZVT�g ^�CljlSUPRSUC � SdC:WxPK�o[ g ^B�orsQDPR�lClj gRSUZVClSUP ) ^�ClQDPKSdZ�`ba?> SUZVWKZ�QDi�SUZ W
jlZVSke�an^BgKSdC jlZ�SdgKSUP ^�WxAD[ ^BPRSUC � �lg W~}^BCojlSkXcSdSUZVC�+n�QBBW � - SwWxPK^B`ba:WxSdWu[ ^BC�jlZVS � SdZVWb^�XlT�SdZVWx�oClQ�jlSdP}{|X=SUPRQ:^BClQBgx^B[ @lT�Z Wx�ljoSUC �lCoj Ch�JW87dW�joZ�S tvT�SdZ�`baH�lClQDSdC . ��� 3�1Yrz}�lPT" 	 ; &0XQ7X> � . ���5� �C1Yrz}�lP �� .+�A10^B�lgW�
gKA 7USdZ�QBWYgRZ�`ba��njl^DB gKZ�SvWx^�Wxg }^B`balT�ZV`ba 7USUZ WxTVZ�`bakiBABCH@BSUPRQDZ�SdPKSUC

�/
;� � ! � 	�� .��A1#" 	 ; .+�A1	&
� 	 ! � � .+�A1\" 	 ; .+�A1	&�a 	�� .��A1\" ! �
	 ; .+�A1	&
� �L� 	 . �� .+�A1�� ��! � 1 � .+�A1

� �	� 

< , P g32) ����� " 	 ; .��A1'& � . ��� 9 � 1

p Z�Se7d� SUPRiBSdClClSUC Z�gRWM�D@DSdPKgK`ba?>YZVCljlSdWYjoSUP - Px^ @BSUi:WxADP Z�C jlSdP TVSdW87wWxSdC � SUZVT�S @BADCktvT�SdZ�`baH�lClQ/. ��� 9 � 1
rz}�lP�� - . Ch�oP)jn^�ClC�� > SdClC jlZVS�^BgRfh[ @oWxABWKZ�gR`balSUC ) }ABgK�lClQBSUC joSUPqjJ`balP�}ABjlZ�ClQBSUP y2t�TVSUZV`bah�oClQ
SUZVClQDSdgKSdW 7dW%> SdPKjlSdC � \_ABT�QDTVZ�`baq> SUPRjlSUC�jlZ�S }{|X=SUPRQ:^BClQBgx^B[ @lT�Z Wx�ljoSUC ClZ�`ba:W gRWx^BXlZVT*� jn^�SUZVClS 	YSUgRW y
> SU`balgRSUT >YZVPKiH�lClQ ^B�or WxPRZVWRW �

� CkjlZ�SdgKSdP =0PRXcSdZVWM> SUPRjlSUC�jlSdClClAh`ba��lClQDSdgRW~}ABPRWxS ^�WxAD[ ^BPRS � PKXoZVWb^�T�S|^B�orGjlSdCkXcSdZ�jlSdC � SUC:WxPRSUC
7U�oP%=|�lgA> SUP Wx�lCoQ jlSUP%#�Z�C:WKSUZ�TV`balSUCoT.}ADgR�lClQDSdC @BSUP�> SdCljlSdWM�8jn^kZV[
CH�l[uSUPKZVgK`balSdC jJZVClClS SUZVClSw7USdZVW y
T�ZV`balS;(vADC:@DSdPKQDSdCQ7)joSUP}=0[ @lT�Z Wx�ljoSUC"QDSX> }^BalPKTVSUZVgRWxSwWw> SdPKjlSdC i�^BClC � � �lPw=0Cn^�TVfhgKS�jlSdg5��^BPRQDSdW y
^BC:WxSdZ�TVgM��j � a � 7d�lP #4PR[ Z WKWKT��lClQ)@DADC =0ClPRSUQD�oClQDg y }{|X=SUPRQ:^BClQDg�> ^�alPKgR`balSUZVClT�ZV`baliBSdZVWxSdC�� > SdPKjlSdC jlZVS
#�Z�QDSdCors�lCli:WKZ�ADClSdC joSUg �lClQDSdgRW }ABPRWxSdC \|^B[ ZVTVWKADCJy � @=SUPK^�WxADPRg � " � ,2 & (^] � ��(��
����( 3 � @BSUPA> SUCojlSdWM�ojlZVSQDTVSUZ�`baZ7USUZ WxZVQ�^BTVg 6 }^BalSUPR�lClQ�rb}�oP jlZ�S QDSUCoSUPKZVSUPRSUCljlS - t �ky`- ^BgRZ�g . gKZVSUalS t�TVSUZV`bah�oClQ . ��� � ' 1 1vjlZ�Szy
ClSdC �  v^ jlZVSUgKS�� �lgRW�}^BCljlS jl�lPR`ba jlSUC�e�ADT fhClAD[ ^BClgx^�W87 . ��� �D9?1 ADPRWKalADQDABCn^BT 7U�oP|PRSUgRWKT�ZV`balSUC - ^BgKZVg
iBABClgRWKPK�lZVSUPRWe>Y�lPRjlSUCJ�=ic}ADCoClSUC)jlZ�S&#�C:Wl>YZ�`biHT��oClQDgKi�AJS,I 7UZ�SdC:WxSUC

/
;, 2 .�� � 1 � 	 � ,2 " 	 ; .�� � 1	& . ��� 9 : 1

^BTVg =0[ @lTVZVWx�ojlSUCqrz}�lP0SdT ^Bg WxZ�gR`balS}jhWKPKSd�l�lClQ��lClj #�ZVCHWKSUZVT�`balSdCn^BClPRSUQD�lCoQDSUC ZVCHWKSUPA@lPKSwWxZ�SdPRWk> SdPKjlSdC �
� �lP ^BCn^BTVADQDSdC #�PK[uZVWRWxTV�lClQ�jlSUPS7U�l[ #�T�Sdi:WxPKABClSUClSdZ�Cor ^�ClQ QDSda }ADPKSdCljlSdC =0[ @lT�Z Wx�ljoSUCuZ�gRW jlZVS0e�PKA�y
*RSUi:WKZ�ADC�jlSdPk#�ZVCHWKSUZVT�`balSdClT }ADgR�lClQDSdCq^B�or�XcSX> SdQBWxS e�PKA�*RSdiHWKZ�TVADPKXlZ Wb^BTVS 7d�)X=SUPRSU`balClSdC��_jlZ�SvgRZ�`ba >YZ�Szy
jlSdPK�l[]^�T�g ) }ADgK�oClQ joSUP*#�Z�C:WxSdZ�T�`baoSUClQDTVSUZV`bah�oClQDSUC��! � � M� .�E ('�A1 � = � �� > � HNMK � @ � M� .[E (	�A1 . ��� 9D3?1

SUPRQDSUX=SUC � � C =0Coan^BClQ2= �(: 	nCljlSwW [ ^�C�jlZVS #�Z�CQ7dSUTValSUZ WxSUCI7U�lPw �oPK`baorb}�laoPK�lClQ�jlSUP � C:WKSUQDPK^�WxZVADC
X=SUZ#jlSdPk- SUPKSd`balCH�lClQ joSUP }{|X=SUPRQ:^BClQDgK^B[ @lT�Z Wx�ljlSdC

/
; M� .�� � 1 � 	 � M� .�� � 1#" 	 ; .�� � 1'& � . ��� 9 h 1

{|[ ^��l`ba ClAh`ba jlSdC � ADClZVgx^�WKZ�ADClgK^BC:WxSdZ�TC7d� SUPRan^BTVWKSUC��,> SUPRjlSUC jlZVS4SUZ�CZ7USUTVClSUC - SUZ WxP�}^�QDS4jlSUP #4ZVC:WxSUZVT y
`balSdClT }ADgR�lClQDSdC��~j � a � e�PKA�*RSdi:WxZ�T�^BC:WxSdZ�T .�#4ZVCor ^BClQ?1,� (vADC:WKZ�CH�l�l[ugx^BC:WKSUZ�T . � ADClZVgx^�WKZ�ADC 1=�lCljQ��^BPKQDSwWb^BChy
WxSdZ�T .sSUT�^BgRWKZ�gK`baoS�jHWxPKSd�l�lClQ �lClj�=0ClPRSUQD�oClQ�1,�_jl�oPK`ba�joZ�S�7U�oSUZ�Cl^BCljlSdP|ADP WxalABQDADCn^BTVSUC�e�PKA�*RSUi:WxADPRSUC�� �V�� �lCoj �1 X=SUgR`balPKZVSUX=SUC �1 �� � �1 �� � �� �� � +U( . ��� 9 ' 1
jlZVS)^��l`baNjlZVS i ABT�T�g W~}^BCojlZ�QDi�SUZ WxgKPRSUT�^�WxZVADC�Z�[ #�ZVCHWKSUZVT�`balSdCJy`\�Z�T�X=SUP WRy�	|^B�o[ SdPRrz}�lTVT�SUC � t�Sd[ }^DB jlSdP
ADXlZVQDSUC�- SUgR`balPKSdZ�Xl�oClQvjlZ�SdClSUC<�lClQDSdgRW }ABPRWxS ^�WxAB[ ^BPRS � �lgRW }^BCljlS gRA,> ADaoTo^B�Jr_jlSU[�e�PKA�*RSdi:WxZ�TG./" � M� & 1



�C� � ��� � ������� �

^BTVg ^B�l`ba'^B�or|jlSU[ �8^BPRQDSdW . " � ,2 & 1<jlSUP}- SdgK`balPRSUZVXl�lClQ @DADC,QDSdXl�lCljlSdClSUCP=0C:WxSdZ�TVSUC,^B�or�X=SUZ�joSUC
� SUC:WKPKSUC �  Z�S�e�PKA�*RSdi:WxADPRSUC �� �lClj �1 gKZVClj)^BT�gRA jl�lPK`ba)jlZ�S&- S^7UZVSUaH�lClQBSUC�� �

�:� < � " � M� & 	 � M� " . ��� 9?�D1�1 � ;:
2
<
�
" � ,2 & 	 � ,2 " . ��� 9C9C1

jlS-	nClZ�SdPRW � {�C:WxSUP|jlSUP i ADPx^��lgKgRSdW87d�lClQ��cjn^DBualZ�SdPKX=SUZ ^BTVT�S�> SdgKSdCHWKT�ZV`ba XcSdZVWKPx^BQDSdCljlSdC QDSUXo�lCljlSdClSUC
(�^BCG}^BTVS jo�lPK`ba joZ�S SUCljlTVZ�`balSdC jJ�l[u[uSUC�[uZVW�jlSdC � CljlZV`USdg � �lClj 3 SUP r ^DBBW*> SdPKjlSdC�� XlTVSUZVXoW|rb}�oP
jlSdC (vADC:WxZVCH�l�l[ugx^BC:WxSdZ�T joSUP�e�PKA�*RSdiHWKADP �� � ��`� �1 � �� . ��� 9D�C1
}�lXlPRZ�Q �  ZVS�=|�or WxPRSUClCH�lCoQ�jlSUP #�Z�C:WxSdZ�T�`baoSUClT }ADgK�lCoQDSUC'Z�C joZ�S�SUC:WxgA@lPKSd`balSUCojlSUC jlPKSdZ*=|C:WxSUZVT�SqZ�g W
rsADTVQDT�ZV`ba jl�lPR`ba " 	 ; .�� � 1'& � 	 �1 a �� a �� 
 " 	 ; .+� � 1	&

� " 	 J; &�a " 	 M; &�a " 	 �; & . ��� �C+C1
QDSdQDSUX=SUC � \0}�lP0joZ�S � ADCoZ�gx^�WxZ�ABClgA> ^BalPRgK`balSdZ�ClTVZ�`bali�SUZVW ��� ���; jlSUgvX=SdWKPx^B`ba:WxSwWxSdCt#�ZVClSUTVSUi:WxPRADClgRfhg WxSU[ug
	nCljoSdW�[ ^�CqjoSUC #4P�> ^�PRWx�oClQDgA> SUP W

� � ���
;

� 	 	 ; .+� � 1#" ��`� �1 � �� " 	 ; .�� � 1	&
� �`� ;:

2
<
�
" / ;, 2 .+� � 1\" ] � �:� < � " / ; M� .+� � 1\" ] � . ��� �o�,1

=0�og jlSdCNgKA�SUPKal^BTVWKSUClSdC p�^�alPKgR`balSUZVClT�ZV`baliBSdZVWxSdC �
;
rz}�lPujlZ�Sk@DSdPKgR`balZ�SdjlSUClSdC e4PRAC7USdgKgRS SUPKQBSUX=SUC

gKZV`ba jl^BClCuZ�[ 	�^Bal[uSUC jlSdP gRSU[uZ�iHT ^�gKgKZVgK`balSdC 6 }^BalSUPR�lClQ jlSUgMjhWKACBC@n^BPK^B[uSdWxSdPK[uAJjoSUT�TVg8jl�oPK`ba jl^Bg
� C:WxSdQDPx^BT

�

;
� � 
 � �, � ZXZ � ; .�ZX1 . ��� � � 1

jlZVS<SUC:WKg @lPRSU`balSdCljlSUC�WxABWx^BT�SdC�p Z�PRiH�lClQDg Nh�oSUPKgR`balClZ WKWxS��
;
�cjlZVS<jlZVPKSdiHW0[ Z W0joSUC S�@�@=SUPRZ�[uSUC:WxSdT�T�SdC

#�PKQDSdXlClZVgKgKSdC)@BSUPKQBT�Z�`baoSUC > SdPKjlSdC�ic}ADClClSdC �



� ��� ��� ��� �=� � � � � ���=� ���	� ��
 � �=� �
�I� �=� 
	��� � � � �=� � � 	��W����� 	 ��� ������	 ��
;��� �D:

����� � ��� ���)* �)��� *&� � ����� ��� � ���"
��)�"��!�� 
 � �����&� !"���! 
��" 
 �)
�� 
$# 
&% 
 ����� � �

')(+*,(.-0/�*1-02436587�*15894*17:*;-:/:*1-=<?>:@8AB7�-:(.CDC�*1-0>E*;@8AB7:5D(+*;>E*;-:*�FHG�@8(+@JI�*1-:*;5�G�C8365JKL*;C87:3M/:*ONPFQIJKSR
@834T+TU-WV:-X*ZY�*;[!\�T]G45D(+@8AB7SG4V�^`_;ab*1(`*;(+-�^PG�AB7:*�cd(.-:*1T.*1efC�5D36-:@DC836g6@�hi@�C�*;[!*�G4-:96*jak*;-:/:*;Clak*;58/:*;-nmnopVMq
*15D@DC�ar(.58/,/sG�>E*;(�/:(.*QtMC858*1V�V:-:9)2634-!ud5D34C�36-�*1-vG4-w*;(+-�^PG�AB7,(+36-:(.@8(.*15DC8*1-�x?*1T.(+V:[,q�<HC836[$*1-y>E*jC�5�G�AB7iq
C�*jCzm

{�|&|`}P~��&�&�&��� � � � �����!�

������!*+����	!��*������
��#F# %('���?�]�������;����� ����	������W� �!*+������
�	3*�� ��
,�
�@�f�5�+
����!
��v�b�f�
�������W�W�Z���) M¡b�B¢�£�¤�¢�¥��Z¦f¤ � �Z�v��§¨�W�,©&§ª�W¥����f¥�� � ���W��«s¬W�W�,­$®¤�¥�«¨§ª¯�¦f�r©°§ª�f±]���f¥ � ����®��«²�� 

cd(+-:*;-=<l-:7sG�T.C�@D\:V:-:efCw^B³V�5�[S³3696T+(.AB7:*$´	*1G4efC�(.36-:@�G�>:T�³G4Vi^µ*!>�*1(b-:(+*;/:58(.96*1-�tMC�36g4*1-:*;5896(.*1-�_;*1(+9�C
/sG4@¶(.-·<l>�>:(+T./:V:-:9¹¸imº¸»ar(+*;/:*15D96*194*1>�*1-:*½¼�36585D*1T+G�C�(.36-:@8/�(]G49658G4[$[ ^Z³V:5¾*;(+-¿*;-WC8@8\:5D*1AB7:*;-:/:*;@
N�À�ÁSÀXÂ�R ��� q�Ã)VsG4@D(+[$36T+*;eÄ³V�T�mf'�G4@b¼�36585D*1T+G�C�(.36-:@8/�(]G49658G4[$[½arV:5D/:*)/:V�58AB7�')(]G�9636-sG4T.(+@D(+*15DV:-:9)/�*1@
cd(+-fC�*;(+T.AB7:*1-iq�xlG4[$(+T¨C�36-Mq�Å)\E*;5�G�C83658@w^B³V�5Æ26*;58@8AB7�(+*1/�*1-:*Ç(+-fC�*;58-WV:eWT+*1G458*O<?>:@DC�³G4-:/:*O(.-¾/:*;5�FQIJKÈq
FHG4@D(+@r>�*158*;AB7:-:*jCzmpKSG4-É*158e�*1-:-fCl/:*1V�C8T+(.AB7nÊs/sG4g$/:*15	cd(+-�9fG4-:96@DeËG4-sG4TU*;-:*15D96*;C8(+@8AB7LV:-fC�*;587sG4T.>L/�*1@
cd(+-�^PG�-:96eËG4-sG4T.@�(+-$/:*1-�I�58V�-:/:_1V�@DCBG�-:/�/:*;@Hud5834C836-:@�26*15DT�³G4Vi^ÌCkV:-�/�/:*1@�ak*;96*1-ÈT.*1/:(.96T+(.AB7vÍ°58G4-:@D^µ*;5
(+-�/sG�@yÎ1@�q�Ï	(.24*zG4V�/:*;@lud583�ÐD*1efC�(.T+(+34-:@H*15�aHG�5DC�*jC?ab*15D/:*1-LeËG4-:-nm



¸�� �������	��

�����

')(+*	*1-fC�@D\:58*;AB7:*1-�/:*1-ÉC�34C�G4T+*;-�� (+5DeMV�-:96@��WV:*;58@DAB7:-:(.CDC�*)^B³V:5���*15DT+V:@�CzÊic�(.-�^PG4-:9JV:-:/���36-�(+@�GËC�(+34-
@8(.-:/�(+-È<?>:>:(+T./:V:-:9$¸Mm��,_1V�@�G4[$[!*;-È[!(¨CQ/:*;-É*ZYi\E*;58(+[$*1-fC8*1T+T.*1-É'�G�C8*1-È/sG45D96*1@�C�*;T+T.C1msKL(¨C���*15DT+V:@�C
ar(+5D/�7:(+*;58>�*1(U/:(.*ytiV:[$[!*�/:*;5r>E*;(+/:*;-ÉT+G4/:V:-�96@D24*15�³G�-:/:*15D-:/:*;-O´	*1G4efC�(.36-:*1-pÊs/nm 7pm c�(.-�^PG4-:9

��� ÀXÂ � Á�� À � ÀXÂ ��� N�¸Mm� !�6R
V:-:/"��36-:(.@�G�C8(+36-

��� ÀXÂ � Á	� ��� ÀXÂ ��� � Â�# N�¸Mm� $�fR
>�*1_1*;(+AB7:-�*;Czm�')(.*ÈFk*15D*1AB7:-WV:-�9 /:*;@Æcd(+-i^PG4-:96@,*;5D^µ36T.94Cw/sG�>E*;(Q/:V:58AB7 ud583ËÐD*;efC�(+34- /:*;5,/:V:5DAB7 /:(.*
%�³36@8V�-:9�/:*;5�c�(.-fC�*1(.T+AB7:*;-:96T.*1(+AB7WV:-�9J96*j^µV:-:/:*;-:*1-&� *;T+T+*;-�^µV:-:efC8(+36-$G4V�^p>E*jak*;94C�*�ÊMakG4@D@8*15D@DC83$'d³G�7:-iq
T+(.AB7:*JÅ)58>:(¨CBG4T.*)/:*15?¼�*15D-:T]G4/�V:-:9&(*)»Î4m ')(+*+� (+5DeMV�-:96@��WV:*;58@DAB7:-:(.CDC�*�G4V:@r<l>:>�(+T+/�V:-:9Æ¸im��warV:5�q

{�|&|`}P~��&�&�&�É�-,/.-02143 �Æ�;�6587 ¤�����«²�:9�§²¢ � ¬W�f¥��<;4¬f�B¢���¯�¦W�W§ª�����&±D®¬f¢-=U�B¢�«ª¬W���?>�©°§ª�f±]���f¥k¬M�W�A@�¤��W§ª���z��§²¤��)��«ª�
� ¬W� � ��§²¤����W�B¢�BÄ¢�¤DC�� � ��§ª«²�Z�f�B¢�¥�§ª��§¨­FEE� � ¤�¢��HG6�����Z­I> � �B¢��Z¯�¦M�f�B�Ä­ §²�KJMLON?PH¥��Z�f�B¢�§ª�B¢��Z�W�f�Z� � ¬M� � ��§ª¤��f�Z�
¬W�W�RQ LTSÉ¡k§²�B¢��z¢D¯�¦W§²�Z����¬f±.�Z�VUÄ�XW$Y:�B¢�§¨­��Z�Ë���Z«¨«²�[ZH�z���Z��±D®¬W¢\=U�B¢�«ª¬M��� ��]��^5`_ acb&aMd S�e�>d©&§ª�W±+���f¥ ��f��^5
_ acbhgIdji ek>l@�¤��W§¨���z��§²¤�� �nmd�^5	_ acb&aFd S�eµ 
/:*;-X[!(¨C	x?(.T.^µ*�2636-o�2pÆFQIyK�qHq V�-:efC�(+34-:*1-nÊ G�V:@896*jaJ³G47:T¨C)G4V�@l*1(.-:*15?FHG4@D(+@r2636-srt)�Îju!96*;-:*15D(+*Zq
58*;-:/:*;-�qsV:-:efC8(+36-:*;-,V:-:/�v )wp�x?(+*;5�G45DAB7:(+*;@DC8V�^µ*1-nÊ4>E*;58*1AB7�-:*;C1mi'�G�>E*;(�eËG4-:-v-:(.AB7WC�/�*15d96*;@�G4[�C8*
t�G�C8_�2636-LV:58@D\:5 ³V:-�96T+(.AB7sx$u[qsV:-:efC�(.36-:*;-L(.-É/�*15	\:5�G4efC8(+@8AB7�*1-X´r*1AB7�-MV�-:9�*1(.-:96*;@8*;C8_;C	ak*;58/:*;-nÊ�/sG



�����l�������:����	�
����
	��?�������������A�?�������������j
��! :���	������"�# � 
��$�%#H
�&'�)($�*#<�+� �+� ¸',

-WV:[$*158(.@8AB7:*rT.(+-:*1G458*H<?>:7Ä³G4-�96(+96e�*1(¨C�*1-,_jar(+@DAB7:*1-!/:*1-v-:(.AB7WC8365DC87:369634-sG4T+*;-$opV:@DC�³G4-:/:*;-XN�¸im�x$pfR`G4Vi^]q
C�5D*;C8*1-nm ')(.*1@8*�5D*1@DV:T.C8(+*15D*1-È/sG�5�G4V:@;Ês/sG4gv[$(.CH@�C�*;(+96*;-:/:*15?Å)58/�-MV�-:9&v /:*;5?opV:@DC�³G4-:/:*�/:(.* Ï?365D[vq
V:-:/ ³-?>�*15DT]G4\�\:(+-fC�*;965�G�T+*Æ³V:>�*15r*;(+-:(.96*yI 5z³36g6*;-:3658/�-MV�-:96*1-É7:(.-Wab*19v2�G458(.(+*;58*1-�V:-�/L@D36[!(¨CQ/:*;5lÅ)5�q
C�7�369636-sG�T+(+@D(+*;58V:-:90/:*15�FkG4@8(.@ÈG4V�^µ965DV:-:/¶/:*;5È*1-:/�T+(+AB7�*1- ´	*;AB7:*1-�96*1-sG�V:(+96e�*1(¨CLI 5D*1-:_;*1- 96*1@D*;C8_;C
@8(.-:/nm.-	[¿*1(+-ÉT+(.-:*zG�5QV:-sG4>:7U³G4-:96(.96*1@?FHG4@D(+@8@�hM@DC�*;[ _1VS94*;aJ³G47:5DT+*;(+@DC8*1-nÊ:arV�58/:*J/:(+*JonG47:TU/�*15r26*15�q
ab*1-:/:*jC�*;- q V�-:efC�(+34-:*1-yar(+*�96*1-sG�-:-fC`5D*1/:V:_;(+*;5DCzm�KSG�-�*15De4*;-:-fCzÊ4/:G4g)G4> �2ure4*���/4G4[wVJ/:*15°>E*;58*;AB7iq
-:*jC�*+��*15DT+V:@�Cr/sG4@rc`Yi\E*;58(+[$*1-fC	V:[ V:-:96*j^D³G47:5�Î�,'0 ³V:>�*158@DAB7Ä³G�C8_;CzmV��[·[$(.CDC�T.*158*;-Ècd-:*15D96(+*;>E*;58*;(+AB7
T+(.*194C�/:*;5k*;58[$(.C8C8*1T¨C�*rÍ°58G4-:@�^µ*15��WV:*;58@DAB7:-:(.CDCr(+-X³G47:-:T.(+AB7:*;5��0*1(.@8*)V:-fC8*15k/�*1-È*jYi\�*15D(+[$*1-fC�*;T+T+*;-�'�GËq
C�*;-nÊ:@D3$/:G4gv/:*15Q96*;[!*;@8@D*1-:* ��36-:(.@�G�C8(+36-�@��WV:*15D@8AB7:-�(.C8C1Ê:/:*;5	@D(+AB7�@83�ab367:TU(.-È/:*15QÍQ7:*;3658(.* G4T+@HG4V:AB7
(+[·c�Yi\�*15D(+[$*1-fC)G�T+@r')(/'E*15D*1-:_y_;ar(.@8AB7:*;-o��*15DT+V:@�C	V:-:/Ocd(+-i^PG4-:9v*15D96(+>�C1Ê ³V:>�*158@DAB7 ³G�C8_;Clar(.58/nm�')*;5
Í&5�G4-:@�^µ*15r*15�^µ36T+9�CQ^PG4@DC	G4V�@8@8AB7�T+(+*;g6T+(.AB7�(+-È/:*;-OI�58V:-:/�_1V:@�CBG4-:/É/:*;@lud583�ÐD*1efC�(.T+@1m

{�|&|`}P~��&�&�&�É�-,21402143 �Æ�;�6587 ¤�����«²�:9�§²¢ � ¬W�f¥��<;4¬f�B¢���¯�¦W�W§ª�����&± ®¬f¢-=U�B¢�«ª¬W���?>�©°§ª�f±]���f¥k¬M�W�A@�¤��W§ª���z��§²¤��)��«ª�
� ¬W� � ��§²¤����W�B¢�BÄ¢�¤DC�� � ��§ª«²�Z�f�B¢�¥�§ª��§¨­FEE� � ¤�¢��HG6�����Z­I> � �B¢��Z¯�¦M�f�B�Ä­ §²�KJML438PH¥��Z�f�B¢�§ª�B¢��Z�W�f�Z� � ¬M� � ��§ª¤��f�Z�
¬W�W�RQ LTSÉ¡k§²�B¢��z¢D¯�¦W§²�Z����¬f±.�Z�VUÄ�XW$Y:�B¢�§¨­��Z�Ë���Z«¨«²�[ZH�z���Z��±D®¬W¢\=U�B¢�«ª¬M��� ��]��^5`_ acb&aMd S�e�>d©&§ª�W±+���f¥ ��f��^5
_ acbhgIdji ek>l@�¤��W§¨���z��§²¤�� �nmd�^5	_ acb&aFd S�eµ 

-?[ /:(+*L¼�36-f26*;5896*;-:_O/:*15ÆFHG4@D(+@Æ_;V�³V:>�*15D\:5�³V�^µ*;-nÊk_;*1(.94CÆ<?>:>:(.T+/:V:-�9=¸im ��/:(.*L96T.*1(.AB7:*1-¶cd5�q
96*;>:-:(+@D@8*�Ê�/�(+*bÐD*1/�3iAB7L[!(¨Crx?(.T.^µ*l2436-0Î8u$�$FQIJKÈq<qsV:-:efC�(.36-:*;-nÊ G4V:@D96*;aJ³G47�T.C	G4V:@r*;(+-:*;5?FkG4@8(.@r2436-
r )�¸$u�96*;-:*15D(+*15D*1-:/�*1- qsV:-:efC�(.36-:*1-OV�-:/ v ) pÈx	(+*158G458AB7�(+*1@�C�V�^µ*;-nÊn>�*15D*1AB7:-:*jC�ak3458/:*;-Ç@D(+-:/pm



¸$p �������	��

�����

')(+*�94*158(.-:96*;- ��*;5�³G4-�/:*15DV:-:96*;-S/:*;5A� (.58eWV:-:96@^�WV:*15D@8AB7:-:(¨C8C8*yab*1(.@8*1-L/sG458G4V�^�7�(+-nÊ:/:G4g!/�(+* FHG4@D(+@�q
965z³36g6*,G4V�@858*;(+AB7:*;-:/Ç(+@DC1mUÅ 'E*1-:@D(+AB7fC�T.(+AB7O7sG�C /�(+*w<?V:@Dab*1(¨C�V:-:9�/:*;5 FHG4@D(+@)_;VÇ*;(+-:*;5l26*;58>�*1@D@8*15�C�*;-
'�G45D@DC�*;T+T.V:-:9$/:*1@�cd(.-�^PG4-:96eËG4-:G4T+@r96*j^Z³V:7:5DC1ÊE@�C�(.[![$*1-É/:3MAB7X/:(+*J>E*;58*;AB7:-:*;C8*1- �0*15DC8*�-WV:-OG�V:@896*Zq
_1*;(+AB7:-�*;C [$(.C?/:*1-O*ZY�\�*15D(+[$*1-fC�*;T+T.*1-O'�G�C8*1- ³V�>E*;58*1(.-nmn')*;5 ��*;58T+V�@DC)ar(.58/$ÐD*jC�_;C�G4> �2uÆe�*�� /�G4[wV
-WV:5k-�3iAB7�V�[¹5DV:-:/� '0 ³V:>E*;58@DAB7Ä³G�C�_jCzÊi@83w/sG�g�@8(.AB7ÈG4V:AB7Æ/:*15c��36-:(+@8G�C�(.36-:@^�MV�*158@DAB7:-:(¨C8Ck24*15D>E*;@8@8*;5DC
7sG�C1m

{�|&|`}P~��&�&�&� �-, � 0�� ¤�¢�¢��Z«ª�z��§²¤��W���M§ª�z¥�¢���­ ­ ±D®¬f¢ �]�Æ�y� ���;����� ��«ª� � ¬W� � ��§²¤��=�f�Z�v§ª�����B¢��4¬ � «²�Z�z¢��Z�
�b� �������W�f�Z���) W¡��B¢�£�¤�¢�¥��Z¦f¤ � �Z�$��§ª�M��©°§ª�f¥����f¥�� � ���W��«�¬W�W�w­$®¤�¥�«ª§ª¯D¦f�	©°§ª�f±]���f¥ � ���E®��«²�� 

Ï?V:-É@834T+Tp/:G4@rud5834C836-ÉG4T+@rud583�ÐD*1efC�(.Tn/:V:5DAB7L*;(+-��Äq
Í°*;(+T.AB7:*1-�*15D@8*jC�_;Crab*15D/:*1-nm�'�G4@H¼ 345858*;T]G�C8(¨q
36-:@D/:(]G�965�G4[$[ ^B³V:5?/:(+*;@8*;@)7:36[$36-WV:eWT+*1G458*wtMC�36g4@DhM@DC8*1[ ar(+58/S(+-S<?>:>:(.T+/:V:-�9È¸im ,var(.*1/:*;5896*;96*1>�*1-
V:-:/Éak*;(+@�Cl@D34^µ365DC?G4Vi^d/:*1-L58*;@836-sG�-WC8*1-	�k7:G45�G4efC8*15	/:(+*;@8*1@)tMhM@DC8*1[$@l7:(.-nm�KL(.C?G4-�/:*15D*1- �0365�C�*1-pÊ
/sG4@Ä(.[ Îz@�q�opV:@�CBG4-:/y*1(.-:T]G�V�^µ*1-:/�*bcdT.*1efC�5D36- /:*1@&Í`G�5896*jC�(+34-:@Ä@836T.T.C�*`58*1@D36-sG4-fC1ÊË/pm 7nmz^PG�@DC°G4V:@D@8AB7:T.(+*1gËq
T+(.AB7nÊ:(.-È/sG4@ Îz@�q�Ï?(¨26*zG�VL/:*;@lud5D3ËÐD*1efC�(.T+(.36-:@H*;(+-:96*j^PG4-:96*;-Èak*;58/:*;-nm

')(+*	*1-fC�@D\:58*;AB7:*1-�/:*1-ÉC�34C�G4T+*;-�� (+5DeMV�-:96@��WV:*;58@DAB7:-:(.CDC�*)^B³V:5���*15DT+V:@�CzÊic�(.-�^PG4-:9JV:-:/���36-�(+@�GËC�(+34-
ab*158/�*1-�(.-Ç<?>:>:(.T+/:V:-�9S¸Mm�pÈ_1V�@�G4[$[!*;-0[$(.C)/:*1-Ç*jYi\�*158(.[!*;-fC�*1T.T+*;-0'�GËC�*1-Ç96*;_1*1(.94CzmÄcd@�arV:5D/:*1-
7:(.*158_;Vh�2pwFHIJK�qHqsV:-:efC�(.36-:*1-pÊ�G4V�@896*ja ³G47:T.CHG4V:@H*;(+-:*;5HFHG�@8(+@�2636- r )½Î8u�96*1-�*158(.*15D*1-:/:*;-"q V�-:e6q



�����l�������:����	�
����
	��?�������������A�?�������������j
��! :���	������"�# � 
��$�%#H
�&'�)($�*#<�+� �+� ¸!x

{�|&|`}P~��&�&�&� �-,��-0 �Æ�j��� 3 �Æ�;��5 7 ¤�����«²�`9�§²¢ � ¬W�f¥�� ;�¬f�B¢D��¯�¦W�M§²�����H± ®¬f¢ =U�B¢�«¨¬W���?>W©&§¨�f±+���W¥)¬M�W� @�¤��M§ª��� �
��§²¤�����«¨� � ¬W� � ��§²¤��É�f�B¢ABÄ¢�¤DC
� � ��§ª«²�Z�f�B¢�¥�§²� §ª­MEE� � ¤�¢D�HG4�����Z­IU �XW!Y��B¢D§ª­��Z�����Z«ª«²�+ZH�z���Z�É±D®¬f¢r©&§¨�f±+���W¥ ��f��^5
_ b � g��ji eP 

C�(.36-:*;-JV:-�/Iv )*p?x	(+*;5�G45DAB7:(+*;@DC�Vi^µ*1-J24*15�ak*;-:/:*;C1Ê4/:(.*�Fk*15D*1AB7:-WV:-:9�/�*1@°c�(.-�^PG4-:94@&*;5D^µ36T.94C�*d/�V:58AB7
ud583ËÐD*;efC�(+34-Æ/:*;5k/:V:5DAB7�/:(.* %�³36@DV:-:9w/�*15bc�(.-fC�*1(.T+AB7:*;-:96T.*1(+AB7WV:-�9J96*j^µV:-:/:*;-:*1-h�0*1T.T+*;-�^µV:-:efC�(.36-!G4V�^
>�*;ab*194C8*4ÊfaHG�@8@8*;58@�C�3$'�³G47:-:T.(+AB7:*?Å)58>�(.CBG�T+*H/:*;5�¼�*158-�T]G4/:V�-:9 (w) ¸imWKSG4-$*15De4*;-:-fCk@D34^µ365DC1Ê6/sG4g /:*;5
cd(+-�^PG�-:9!�WV:*15D@8AB7:-�(.C8C)/:*1-O5D*1@834-sG4-fC�*;- �k7:G45�G4efC8*15�/:(.*1@8*;@ tMC836g6@DhM@�C�*1[$@)ar(+*;/:*15D96(+>iCzÊ�@DC�*;T+T¨Cl/:3MAB7
\:58G4efC�(+@DAB7=/:*15J96*1@8G4[�C8*ÆÍ&5�G4-:@�^µ*15,cd(.-�^PG4-:9L(+- /�*1- I�58V:-:/�_1V:@�CBG4-:/=/�*1@ �Uq�Í&*1(+T.AB7:*1-�@�/sG45;m`'�G�@
c`Yi\E*;58(+[$*1-fC�(+@DCJ(+- @8*17�5�96V�C8*15 ³-?>�*158*;(+-:@�C�(.[![wV�-:9S[$(.Cy/:*;- FQIJKÈq�'�G�C8*1-nÊU^PG4@�C	ÐD*1/�*15w'�GËC�*1-Mq
\:V:-�eWC�T.(+*;94CdG4Vi^E/�*15�¼�V:5D24*4m6<?>v*1(+-�*15:%ÄG4>�3658*;-:*15D96(+*b2636-�Î�,$u)e�*���/4G4[wV,ar(+5D/,/:*15 ��*;58T.V:@DCd/:G4-:-
_1V�-:*17:[$*1-�/S/:V:5DAB7S/:(.*+��36-:(.@�G�C8(+36-È/:34[!(.-:(+*;5DCzÊM/:(.*�>E*;(&¸$u!u,e4* � /4G4[�VL[!GËYi(+[!G4Tp(.@DC1m

<l-:7:G4-:/½/:*15 (+- <?>:>:(.T+/:V:-�9 ¸Mm x¾/sG45D96*1@�C�*;T+T.C8*1- cd-fC�ar(+ABeWT+V�-:9 /:*;5O*1T.*1efC�5D36-:(+@DAB7:*1- ')(+AB7iq
C�*�aJ³G�7:58*;-:/ /:*;@!tMC�36g4*1@w^Z³V:5,*;(+-:*ÉtMC836g6*;-:*15D96(+*�2436- Î8u e�*���/4G4[wV >�*1(Q*1(.-:*1[ tMC�34g6\sG458G4[!*jC�*;5
>V)wÎ6Ê��!Gim Vnm:ar(.58/É/:*15r>�*1@DAB7:58(.*1>�*1-:*wt�G4AB7f26*;587sG4T¨C)-:3MAB7É*1(+-�[ÆG4TE26*15D/:*1ViC�T+(.AB7fCzm�')(+*yop*;(.C�*;-fC�ar(+ABe6q
T+V�-:9y24*15DT�³G4V�^ÌCb@8\:G4T.C8*1-fak*;(+@D*?2634-ÆT+(.-:eW@b-:G4AB7Æ5D*1AB7fC�@HV�-:/Æ(.-!/:*;-�ti\sG�T.C�*;-�ÐD*jak*;(+T.@�2436-�36>�*1-!-sG4AB7
V:-fC�*;-nm ��-ÉÐD*;/:*1[ ti*194[!*;-WC�(+@�C,G4T.@wu°34@8(.C8(+36-�@�G4-:96G4>E*!/:*15J(+-fC�*;58-WV:eWT+*1G458*Æ<l>:@�CBG4-:/��¿/:*;5w>�*1(¨q
/:*;-=op*1-fC858*1- G4-:96*;96*1>�*1-pm°'�G�@�ud583�ÐD*1efC�(.T	�s(+*;94C 2636-0T+(+-�eM@ -sG�AB7 58*;AB7fC�@wG�[ Í`G45D96*;C 243658>�*1(�ÊU@83
/sG4g /:(.*1@D*L')(.@DC�G4-:_�_;V:- ³G4AB7:@�CÆeWT.*1(+-�*15,V:-:/ -sG4AB7 /:*;[�cd5858*;(+AB7:*;- /�*1@!u�V�-:efC�*1@$/:*;5$- ³G4AB7:@DC8*1-



¸ � �������	��

�����

R= 1.85

-5. 0. 5. 10. 15. 20.
-10.

-5.

0.

5.

10.

R= 2.04

-10.

-5.

0.

5.

10.

R= 2.67

-10.

-5.

0.

5.

10.

R= 3.07

-10.

-5.

0.

5.

10.

R= 2.68

-5. 0. 5. 10. 15. 20.

R= 2.05

R= 1.86

R= 1.79

R=14.64

2.32E-01

5.87E-01

1.49E+00

3.77E+00

9.56E+00

2.42E+01

6.14E+01

1.56E+02

3.95E+02

×9.37E-04

-5. 0. 5. 10. 15. 20.

z [a
0
]

x 
[a

0]

R= 9.18

R= 4.41

R= 3.51

{�|&|`}P~��&�&�&�!�-, � 0 ��� ��� 3 ��� � >������	�"LON?P�
 �
��������� > � L N8> d �6  ¬   5 ®� � �B¢E�W§²���Z¬f¢ g ��¢��Z¬f� � �Z�f�U��¢����M� �
£��B¢�����«ª� a §ª¯D¦Ë��¬W�W¥r§ª�Ë���B¥�¢D§²�B¢���� ZH§ª¯�¦���� � �Z§6£��B¢���¯D¦W§²�Z�f�Z�W�Z��§ª�Ë���B¢D��¬ � «²�Z�z¢��Z� �b� ���j®���M�f�Z��� L _��8� 3�� � e�� � �  
ZH��� 7 �z¢�¥��B�!�B�Z����¢�¬W­·«ª§²�B¥��l§ª­ � ¤4¤�¢��W§¨�W�z���Z��¬W¢��HYW¢�¬M�f¥2>s�W���AB&¢�¤DC
� � ��§ª«"�B�Z����¢�¬W­ � �Z§Ä�f�Z� � ¤�¤�¢��M§ª�W�z���Z�
���
# P # � �   Zk§ª�%$��Z§²���Z���'&�§ª¯ � «¨¬W�f¥�£��B¢�«P®��¬W±.���HYi��«²���Z�(&`�Z§ª���j>W�M§²�%)k¢���¬W����¬f±.�Z�,� � ��«ª§ª�B¢��Z�,«²¤�¥��z¢�§²��¦M­ §ª��¯D¦s 

<l-�-Ä³G47:*;58V:-:9yar(+*;/:*15�965�³34g6*15�ar(.58/nmf<?-Æ/:(.*1@8*;[ udV:-:efCk*;-fC�@8\�58(+AB7fC � /sG4-�-!/:*;[¹tMC�34g6\sG458G4[!*jC�*;5
* m�KSG4-�*15De4*;-:-fCl*;(+-:/:*;V�C�(.9v/:*1- ³-?>�*15D9fG4-:9v/:*;5	')(+AB7fC�*)2436[ I�58V:-:/�_1V:@�CBG4-:/É/:*;@	Í°G45D96*;C8(+36-:@Q(.-
/sG4@ Îz@�q�Ï	(.26*1G4V�/:*1@	ud583�ÐD*1efC�(.T+(+34-:@HV:-:/É@834[!(¨CH/:*;-L5D*1@834-sG4-fC�*;- �k7sG458G4efC�*;5	/�*1@?tMhM@DC8*1[$@1Êsak34>E*;(
e4*;(+-:*;58T.*1(K��36-:(.@�G�C8(+36-�G�V�^ÌC�5D(.C8C1m

ql³V:5)_jak*;(�*1AB7fC8*!cd(.-:*1T.*1efC�5D36-:@DhM@�C�*1[$*,e434-:-fC�*,/:(.*,FQIyK G4T+@D3�(+-S>E*j^µ58(+*;/:(+94*1-:/:*;5 �0*1(+@D*w96*Zq
C�*;@DC8*;C�V:-:/v/:(.*r¼ 34-W24*15D96*1-:_r/:*;5�26*;5Dab*1-:/:*jC�*;-�FHG4@8(.@)³V:>�*15D\:5�³V�^ÌC�ab*15D/:*1-nm2��-v/:*;-!-:G4AB7�^µ36T.96*1-:/�*1-
¼ G4\:(¨C�*1T.-�ar(+5D/,/:(+*;@8*	KL*jC�7:3M/:*	G4V�^ptMC�³36g6*Q[$(.C %Ä(ªqj³G47�-:T+(.AB7:*1-wÍ°G45D96*;C8(+36-:*;-vG4-:96*jak*;-:/:*jCzmMx?(.*158>�*1(
7sG4-�/:*1T¨C *1@�@8(.AB70V�[ ')58*;(+*;T+*1efC85836-:*;-:@DhM@�C�*1[$*4ÊU/�(+*,>�*1(�*;-WC8@8\:5D*1AB7:*;-:/:*;5wFk*;54³V:ABeW@8(.AB7fC�(+94V:-:9L2436-
<l>�@8AB7:(.58[$*�'E*1efC�*;-,G4T+@U* 'p*;efC�(.24*kcd(.-WC8*1(.T+AB7:*;-:\:5834>:T+*;[!*d>�*1@DAB7:58(.*1>�*1-�ab*15D/:*1-weE³36-�-:*1-nmË')(.*1@n^Z³V:7:5�C
_1VLe436[$\:T.(+_1(.*15�C�*15D*1-L¼�36\:\:T.V:-:96@D[ ³3694T+(+AB7�e4*1(¨C�*;-È(+-É/:*1-O¼�365D58*;T]G�C8(+36-:@D/:(]G�965�G4[$[$*1-ÆV�-:/S(.@DC?*1(+-�*
G4-:@D\:58V�AB7:@D2436T+T.*158*y<lVi^µ9fG4>�*)^ ³V:5r/:(+* FQIyK0m



� ��� �����
	 �

� ��
��
� � � � ����� ����� �
��	�� � �!� �"�
# �$��%�&� � 	����'� �
� ()��� �!�

� (+*�@DAB7:36-É(+-�/:*;5?cd(.-:T+*;(.C�V�-:9w*15�aJ³G47:-fCzÊ @D(+-:/ ��36-iqn��36-iq�tMC�³36g4*�@83�ak347:TU(+-�/:*;5rÏlG�C8V:5	G4T+@QG�V:AB7L(.-
/:*;5?Í&*1AB7:-�(+e�2636-SFk*1/:*;V�C�V�-:9:m ��-X/:(+*;@8*;[ ¼yG�\:(.C8*1TÄ@836T.T+*;-XtMC�³36g6* _;ar(.@8AB7:*;-	�Äq
Í°*;(+T+AB7�*1-ÉV:-:/ %U(¨q
³G47:-�T+(+AB7�*1- Fk365�qBÊ�¼�367�T+*1-�@DC�3�'�q�ÊztMC8(+ABeW@DC83$' q�V:-:/Jt�G4V:*;58@�C�3$' qH��36-�*1-yV:-fC�*15D@8V:AB7fC&ak*;58/:*;-nmj�»³G47:5D*1-:/
*1(.-:*1@b@836T.AB7:*1-���36-iqH��34-iq�tMC836g6*;@beE³36-:-�*1-�/sG�>E*;(�9458V:-:/�@�³G�C8_1T+(.AB7!2M(+*;5b/�(+*	*1T+*;efC�5834-:(+@DAB7:*)¼�36-+*:96V:5�G�q
C�(.36-�/:*15?tMC836g4C8*1(+T.-:*17�[!*;5H>E*jC�5D*�'E*1-:/:*Jud5836_;*1@D@8*JG4>:T]G�V�^µ*1-$,

-/.1032547682:9<; Â>=�47?�ÂA@B@BCEDF,HGJI � �LK/M � Á	� GJI � �LK/M �
GJCN?�Â5D3@BCEDF,HGJI � �LK/M � Á	� GJI � � N K/M � RPO Nk��m.Î�R
-Q6RC$SN0TCEDU,HGJI � �LK/M � Á	� GWVXI # �ZY � �LK V M � �ZY �
[3\]CN682:0^476_\]C`,HG I � �LK M � Á	� G I � �LK V M � �ZY � � Â #ba

'�G4>�*1(lab*15D/:*1- <l-�58*194V:-:9:Êrcd(+-i^PG4-:9=V:-:/ ��36-:(.@�G�C8(+36-¾G4T+@È(.-:*1T+G4@DC8(+@8AB7�* tMC�5D*1V:V�-:9 >�*1_;*1(.AB7:-:*;C1Ê
cd(+-�^PG�-:9!V�-:/o��36-�(+@�GËC�(+34-È@DC�*;T+T.*1-É/:(+* @83496*1-sG�-:-fC�*1-!-?[$T]G4/:V�-:96@8eËG4-U³G4T+*�/sG�51m ')(+*;@8*�2M(+*;5lud5834_1*1@�q
@8*ÉeE³36-:-:*;- *;(+-:_;*1T.-nÊd(+- ¼�36[w>:(.-sG�C8(+36-�V�-:/ V�-WC8*15!Fk*;C8*1(.T+(+94V:-:9O[$*17:5D*158*;5$G4efC�(.24*15$cdT+*;eWC85836-�*1-
G4V�^ÌC858*jC�*1-pÊs@DC�*;7:*1-L@836[$(.CH(+-É¼�36-:eWV:585D*1-:_y_1V�*1(+-:G4-:/:*;51m

��[ 7:(.*15w>�*;C85�G4AB7fC�*jC�*;-Oq G4T+T�2634-¾tMC836g6@�hi@�C�*;[!*;- G4V�@ �Äq�Í&*1(.T+AB7:*;- N�ud583ËÐD*;efC�(+T]RJV:-:/ %U(¨qZ³G47:-iq
T+(.AB7:*1-R��36-:*1- NµÍ`G45D96*;CBRy>�*1@D(.C�_jC,/sG4@wu�5D3ËÐD*1efC8(+Tke�*1(.-:*�cdT+*1efC85836-:*;-nÊ`/:G4@wÍ°G45896*jC,7:(.-:96*194*1-=/:5D*1(�m
��36-¶/:(.*1@D*1- /:58*;()cdT+*;efC�5834-:*1- /:*;@ %Ä(ªqj³G47�-:T+(.AB7:*1- Í`G45D96*;C8(+36-�@�@DC8*1T+T.*1-¶/:(.*S>�*1(./:*1-¶(.-:-:*15D*1- Îz@�q
cdT+*;eWC85836-�*1-�T.*1/:(.96T+(.AB7O\sG4@8@D(.24*ÈopV:@DAB7sG4V:*;58*1T.*1efC�5D36-:*;-=/sG451ÊÄ-WV:5y/sG4@�³G4V:g6*;58*Æ¸�@�qH%Ä*;V:AB7fC�*;T+*1efC85836-
-:(.[![�CUG4efC�(.2yG�[ tMC�34g	C8*1(+T�mz<lV�@°/:(.*1@D*1[½I�58V:-:/y(+@�C&*1@&[X³3694T+(+AB7pÊz/sG4@&')58*;(+*;T+*1efC85836-:*;-:\:5D36>:T+*;[ G4T.@
*�'E*1efC8(.26*;@Hcd(+-�*1T+*;efC�5834-:\:5834>:T+*;[�_1V!>E*;7sG4-:/:*;T+-!V:-:/Æ/�*1-�cd(.- �sV:gJ/:*15bcdT+*1efC85836-:*;-Æ/:*;5k¼lq�tiAB7sG4T.*
[$(.Crx	(+T.^µ*l*1(+-�*1@r*�'E*1efC�(¨26*;-S<l>�@8AB7:(.58[$\E34C8*1-fC�(+G4T+@k_1VÉ>E*;54³V:ABeW@8(.AB7fC�(+94*1-nm

')(+*`%�³36@DV:-:9y/:*15�@83y*1-fC8@DC�*;7:*1-�/:*1-�cd(+-fC8*1(+T.AB7:*1-�96T+*;(+AB7WV:-:9 *15�^µ36T+9�C�-sG4AB7$/:*15�(+-v<?>:@8AB7:-�(.C8CH¸imº¸
>�*1@8AB7�58(+*;>E*;-:*1- FkG4@8(.@,I�*1-:*;5�G�C8365wKÉ*;C�7�3i/:*XN�FQIyKXR�[!(¨Cy*1(+-�*15JFHG4@8(.@8965z³36g6*v2636- r )¿¸$uÉV:-:/
*1(.-:*15yx	(+*158G458AB7�(+*1@�C�V�^µ*&v ) ��(+- *1(.-:*1[ cd-:*;5896(.*1>�*15D*1(+AB7Ç2636- Î!e�*���/4G4[wV0>:(+@ ,$u$uÉe�*�� /�G4[wV
ud583ËÐD*;efC�(+T.*1-:*;5896(.*k(.[ %&G�>E365D@DhM@DC8*1[Ém6'�G4@`u°34C8*1-fC�(+G4Ti^B³V�5`/:(.* %U(¨qZ³G47:-:T.(+AB7:*;- ��36-�*1-warV:5D/:*Q-sG4AB7,/:*;5
(+-Ç<l>�@8AB7:-:(¨C8Cw¸im¨ÎÆeWV:58_$>�*1@8AB7�58(+*;>E*;-:*1- Å)\�C8(+[$(+*;5DC�*;-Çu°34C8*1-fC�(+G4TbKL*;C87:3i/�*XN�Å u�KXR >E*;58*;AB7:-:*;C1m
opV:5Qcd5D[!(¨C8C�T.V:-:9J/:*1@rcd(+-i^PG4-:96@H*;5D^µ36T.94C�*?*1(.-:*�ud583ËÐD*;efC�(+34-È/:*15Q*;5858*;AB7:-:*jC�*1-"� *;T+T.*1-�^µV:-�eWC8(+36-�G4V�^
/:*;-0Îz@�q�opV:@�CBG4-�/LV:-�/L/:(.*cC ) ¸vopV:@DC ³G4-:/:* /:*;@lud583�ÐD*1efC�(.T+@1m



�!u �l��� #k� ��
�
����
�

�� ��� � �?����� �	�+� �����4�	��
�����$� ��� �	����
�
�� ���

����� � � ����������� �"!O"$#&%(')�"��'

opV:-Ä³G�AB7:@DCQ@D36T+T.*1-�(.-Æ/:(.*1@D*1[¹<l>:@DAB7:-:(.CDCrcd(+-�^PG�-:9wV:-:/���36-:(+@8G�C�(.36-�G�T+@HFb*1@DC�G4-:/�C8*1(.T+*l/�*1@QcdT+*;efC�583Ëq
-:*;-W24*15DT+V:@�C�@lV�-WC8*15D@8V:AB7fClab*15D/:*1-pm

<l-:7:G4T.C8@8\:V:-�eWC�^Z³V:5�G4>:T+G4V�^µ*;-:/:*	cd(+-�^PG4-�96\:5834_1*1@D@8*?(+@DC�/:G4>E*;( /sG4@�¼�36585D*1T]GËC�(+34-:@8/:(+G49658G4[![ /�*1@
ÐD*;ab*1(.T+(.96*1- Ã)VsG4@D(+[$36T+*;eÄ³V:T+@;Êk96*;>:(+T./:*;C�G�V:@�ud583ËÐD*;eWC8(+T�V:-�/ Í°G45894*;C0N�G�/:(]G4>:G�C�(.@8AB7:*;5�I 5D*1-:_j^PG4T+T]RjÊ
>�*158*;AB7:-:*jCb/�V:58AB7!')(]G49436-sG4T.(+@8(.*15DV:-:9	/:*1@�cd(+-fC8*1(+T.AB7:*1-Mq�xlG�[!(.T.C�34-iq�Å)\�*15�GËC�365D@&(.-,/:*15�FHIJK�q�FHG4@D(+@1m
')(+*k/sG458(.-w@8(.AB7fC�>sG45D*1-!¼�36\:\:T.V:-:96*;-$_jar(+@DAB7:*1-!cd(+-:9fG�-:96@8eËG4-:G4T�V:-�/!/:*;-$c�(.-�^PG4-:94e�G�-Ä³G4T+*;-�ab*1(+@D*1-
G4V�^°[S³3696T+(.AB7:*�cd(+-i^PG4-:965D*zG4efC�(.36-:*;-É>�*1(U-�(+*1/�58(+94*1-ÉtMC836g6*1-�*15894(+*1-É7:(.-nm

*,+.-/+.- 02143�57698:3;5

{�|&|`}P~��&�&�&� .-,�< 0 � ¤�¢�¢��Z«ª�z��§²¤��M���W§ª�z¥�¢���­y­ ±D®¬W¢ �>=¶�É���;�@? � ��«ª� � ¬W� � ��§²¤��$�f�Z�k§ª�����B¢��4¬ � «ª�Z�z¢��Z� �b�f�
�������W�W�Z���) M¡b�B¢�£�¤�¢�¥��Z¦f¤ � �Z�v��§¨�W�,©&§ª�W¥����f¥�� � ���W��«s¬W�W�,­$®¤�¥�«¨§ª¯�¦f�r©°§ª�f±]���f¥ � ����®��«²�� 

opV:5 %b³34@8V:-:9L/:*15Jcd(+-fC�*;(+T.AB7:*1-:94T+*1(.AB7WV:-:9�^Z³V:5J/�(+*1@D*1@wtMC�36g4@DhM@DC8*1[ arV:58/�*1-¾Îju$uLFQIyK�qHq V�-:e6q
C�(.36-:*;- 24*15�ak*;-:/:*;C1m?<?V:@�/:*1[ ¼ 345858*;T]G�C8(+36-�@8/:(+G4965�G�[![�(.-¶<l>:>:(.T+/:V�-:9 ��m.Î 96*;7fC�7:*15�26365;Ê	/:G4g



�l���!��� � � � 	�
����'����� 
�� �+� � � ��Î

/:*;5Qcd(+-:9fG�-:96@8eËG4-:G4TE/�*1@QG4efC8(.26*;-É¸�@�qH%U*1V:AB7fC�*;T+*;eWC85836-�@Q/:*1@rFk345�qH��34-:@k*;-:*15D96*;C8(+@8AB7�_jar(+@8AB7�*1-�/:*1[
cd(+-�^PG�-:96eËG4-sG4T&(+-L/:*1-0I�58V:-�/:_1V:@�CBG4-�/OV:-:/O/:*;-0cd(.-�^PG4-:96eËG4-U³G4T+*;-S(+-L/:(+* %nq�tiAB7sG4T.*ÈN1CR)»¸6R	/�*1@
x?*;T+(.V:[vqn��36-:@v26*;58T�³G�V�^ÌCzm�� (+*X_;V¶*158e�*1-:-�*1- (.@DC1Ê�ab*15D/:*1- /:(+*;@8*OG�-:96*15D*194C8*1- ud583ËÐD*;efC�(+T._1V:@�C�³G4-�/:*
58*;AB7fCl96ViCr/:V:58AB7L/:(+*)24*15�ak*;-:/:*;C8*,FHG4@D(+@Q/sG�5896*;@DC�*;T+T¨Czm

Fk*1(./:*�cd(+-�^PG�-:96eËG4- ³G4T.*�@8(.-:/�^µ36T.96T+(.AB7�58*1G4T+(.@8(+*;58>sG�51Ê&@83 96*1@�CBG�CDC�*jCv>E*;(+@8\�(+*1T.@Dab*1(.@8*È*1(.-:*�´r34CBGËq
C�(.36-:@De436\:\�T+V:-:9 /:*;-Æcd(.-�^PG4-:9�/:*;@ %U*;V:AB7fC�*1T.*1efC�5D36-:@�(+-v/sG4@b¸ ��� �

q�Ï	(.26*1G4Vv>:_;a mf*;(+-:*r´	G4/:(+G4T+e�36\:\iq
T+V�-:9v/:*1-Lcd(+-�^PG4-�9$/�*1@A%U*1V:AB7fC�*;T+*;eWC85836-�@l(+-�/:*;-XI�58V�-:/:_1V�@DCBG�-:/S/:*;@	x?*1T.(+V:[,qH��34-:@1m

{�|&|`}P~��&�&�&��.-,+�-0 �Æ�j��� 3 =)���65�7 ¤�����«²�69�§²¢ � ¬W�f¥�� ;�¬f�B¢D��¯�¦W�M§²�����U±D®¬W¢ =U�B¢�«ª¬M���?>j©&§¨�f±+���W¥�¬W�W�A@�¤��W§¨���z��§²¤��
��«ª� � ¬W� � ��§²¤��,�f�B¢�B&¢�¤DC
� � ��§ª«²�Z�W�B¢�¥�§²�r§ª­ EE� � ¤�¢D�HG4�����Z­, 

cd@Q*15894*1>�*1-�@8(.AB7È/:(+*)(.-�<l>�>:(+T./:V:-:9I�im�¸�96*;_1*;(+94C8*1-�C�3�CBG4T.*1-�� (.58eWV:-:96@^�WV:*15D@8AB7:-:(¨C8C8* ^B³V�5 ��*15�q
T+V�@DCzÊnc�(.-�^PG4-:9�V:-�/ ��36-�(+@�GËC�(+34-nmnKLG4-0*;58e�*1-:-fCzÊ&/sG4g�>:(.@�_1V �!u�e4* � /4G�[wV ud5D3ËÐD*1efC�(.T+*;-:*15D96(+*,/:*;5
��*15DT+V:@�Cl/�V:58AB7X/�*1-Ocd(+-i^PG4-:9$/sG45894*1@DC8*1T.T.Crar(+5D/nmEopVS965 ³36g6*15D*1-Su�5D3ËÐD*1efC8(+T+*;-:*15D96(+*;-L7�(+-S/�36[!(.-:(+*;5DC
@8AB7�T+(+*;g6T+(.AB7�/:(.*c��34-:(+@8G�C�(.36-nÊ�>:(+@°>E*;(i*;(+-:*;5�ud583�ÐD*1efC�(.T+*1-�*15894(+*b2436- ,$u!u	e4* � /4G4[�Vw^PG4@DC`e4*1(.-,cd(+-�^PG�-:9
[$*17:5rG4Vi^ÌC�58(¨C8C1m

� (+*�[ÆG�-y@D(+*;7WC1Ê�@D*;C8_;C°@8(+AB7J/:*15°cd(+-�^PG�-:9?@D*1(.-:*15D@8*1(¨C�@°G4V:@°_;ab*1(iFk*1@�CBG4-:/iC�*1(.T+*;-J_;V:@�G4[$[$*1-nmËFk*;(
ud583ËÐD*;efC�(+T.*1-:*;5896(.*1-�>:(.@Q_1V ,$u,e4* � /4G4[�VÉar(.58/�/:36[$(+-sG�-WCH(+-È/sG4@?¸ � � �

q�Ï	(.26*1G4V�/:*1@	x	*1T+(.V:[,qH��36-:@
*1(.-:96*j^PG4-:96*;-nÊdG4> ,$uXe�*�� /�G4[wVXÐD*1/:3MAB7 *15D^µ34T+94C,Í&5�G�-:@D^µ*;5$7:G4V:\�C8@�³G4AB7:T.(+AB7 (+-=/�*1@8@D*1-¾I 5DV:-:/:_;Viq
@DC�G4-:/nm



�f¸ �l��� #k� ��
�
����
�

�� ��� � �?����� �	�+� �����4�	��
�����$� ��� �	����
�
�� ���

')(+*�>�*1(+/�*1-,cd(+-i^PG4-:96eËG4-Ä³G�T+*4Ê1/:(+*�@8AB7:34-,G4-:7sG�-:/w/:*;@�¼�36585D*1T+G�C�(.36-:@8/�(]G49658G4[$[!@�26*15D[wV�C8*;C`ab*15�q
/:*;-=e436-:-fC8*1-nÊ�@D(+-:/�G4T+@D3S58*1G4T+(.@8(.*15DC ab3658/�*1-nm°<lV:@weW(.-:*1[!G�C�(.@8AB7:*;- I�54³V:-:/�*1-=*15�^µ36T+9�C�/sG�>E*;(b/:*;5
Í&5�G4-:@�^µ*15?>E*;(°-:(.*1/:5D(+96*;-OtMC836g6*;-:*15D96(+*;-X_1V:-U³G4AB7:@DC)(+-S/�(+* %nq�tiAB7sG4T.*J/�*1@�ud583�ÐD*1efC�(.T+@1m�')(.*1@8* ³-?>�*15�q
T+*;96V:-:9J*15D96(+>�C�@D(+AB7�V:-�[!(¨C8C�*;T+>sG�5�G4V:@�*1(+-�*15bFk*;C85�G4AB7fC�V�-:9,/:*15�eW(+-:*jC�(.@8AB7:*;-�c�-�*15894(+*;24*15D7Ä³G4T.C8-:(+@D@8*�m

')*15	Í°58G4-:@�^µ*15l(.-L/�(+* %nq�tiAB7sG4T.* /:*1@ �Äq�Í&*1(.T+AB7:*;-:@	e�G�-:-X/:V:5DAB7X*1(.-:*y*1-:*;5896*jC�(+@DAB7:*�<?-:7:*;>:V:-:9
/:*;5Lcd(.-�^PG4-:96eËG4-U³G4T+*X(.-�^µ36T.96*X/:*;5ÉeW(.-:*;C8(+@8AB7�*1- cd-:*;5896(.* /:*1@Lud583ËÐD*;eWC8(+T.(+36-:@Æ\:T]G4V�@8(+>�*1Tl96*1[!G4AB7fC
ab*158/�*1-nm <lVi^�/:(.*1@8* �0*1(.@8*�ar(+5D/�/:(+* ¼�36\:\�T+V:-:9v(.-È/:(+* G4-�96*15D*194C8*1-Lc�(.-�^PG4-:94e�G�-Ä³G4T+*,N C ) ¸6Rk[$(.C
@DC8*1(.96*1-:/�*15ÈtWC�36g6*;-:*15D96(+*L96*1@DAB7faJ³G4AB7fCzÊQ*1-fCD^µ*158-�*1-¶/:(.*1@8*S@8(+AB7 /:3iAB7 *1-:*;5896*jC�(+@DAB7¶(+[$[!*;5,ak*;(.C�*;5
2634[¿cd(+-:9fG�-:96@8eËG4-:G4T�mM<l-:/�*158*;58@D*1(.C8@	ar(.58/È/sG�/:V:58AB7L/:(+*)')(+@DC�G4-:_)_jar(+@DAB7:*1-L/:*1[¿cd(.-:9fG4-:94@8eËG4-sG4T
V:-:/�/:*;[¿cd(+-�^PG�-:96eËG4-sG4TE(+-È/:*;-LI 5DV:-:/:_;V:@DC�G4-:/É/:*1@ �Äq
Í°*;(+T.AB7:*1-:@H24*15D58(+-�96*15�CzÊ�akG4@r/:(+*;@8* ¼�36\:\Mq
T+V�-:9Ç24*15D@DC ³G�58efCzm q ³V:5v965 ³34g6*15D*Sud583�ÐD*1efC�(.T+96*;@8AB7far(+-:/�(+96e�*1(.C8*1- >:58(.AB7WC!/sG4@$7:(.*15$_1V:965DV:-:/:*;96*1T.*194C8*
[$36T+*;eMV�T]G45D*ÆFk(.T+/Ç/:*1@v¼�365D58*;T]G�C8(+36-:@D/:(]G�965�G4[$[$@1Êp/:G4@w@DC858*;-:9O-WV:5w(+[ G�/:(]G4>:G�C�(.@8AB7:*;- I 5D*1-:_j^PG4T+T
IÈ³V:T.C8(+96e�*1(.Ck>E*;@8(¨C�_;C1Ês_1V:@8G4[$[!*;-nm

��- /�(+*1@D*1[ cd-:*;5896(.*1>�*158*;(+AB7 eËG4-:- /:*15��0*1AB7:@D*1Ty/:*1@�Í&5�G4-:@�^µ*15D@É2436- /:*;5"%nq�tiAB7sG4T.*O(+- /:(.*
¼lq�tiAB7:G4T+*!/:V:58AB7=/�(+*Æ94*158(.-:96*;58*!')(/'E*158*;-:_Æ/�*15weW(+-�*;C�(.@8AB7:*;- cd-:*15D96(+*;-�/:*1@wu�5D3ËÐD*1efC8(+T+@JV:-:/�/�*1@
*1(.-:96*j^PG4-:96*;-:*1-¶cdT.*1efC�5D36-:@Æ(.[�*1-fC�@D\:58*;AB7:*1-�/:*1- u�5D3ËÐD*1efC8(+T+3458>:(¨CBG4TH*;58eWT�³G�5DCÆab*15D/:*1-½N��������	��

�����
���	� �	����

����
���� � 

�+RjmUI�*1[S³G4g�/:*;[ Fk367:5D@8AB7:*;-�<HC�34[![$3i/�*1T+T&>�*1@8(¨C�_jCJ*;(+-ÇcdT+*;eWC85836-Ç(+- /:*;5 -iq
C8*1-
xlG�V:\�C�@DAB7sG4T.*�*;(+-:*;@UaHG4@D@8*;58@DC83$'�³G47:-:T.(+AB7:*;-,tMhM@DC8*1[$@Ä/:*15&¼�*15D-:T]G4/�V:-:9A(�� KSG` $���f*1(.-:*d_1V:5&x?G4V:\�C�q
�WVsG4-fC�*;-:_zG�7:TNCÉV:[$96*1e�*17:5�Ck\:5D36\�365DC8(+36-sG�T+*	Å)58>:(¨CBG4T.96*1@DAB7far(+-:/:(.96e4*;(.C �"!y(+-!G�C�36[!G45D*1-!c�(.-:7:*;(.C�*;-

�"! ) (
C a Nk��m�¸4R

��-�*;(+-:*;[ G4-�96*15D*194C8*1-ÈÏ	(.26*1G4V C�# Î)7:G�Ck*;(+-ÈcdT.*1efC�5D36-ÈG4T.@83�*;(+-:*?96*15D(+-:94*158*?eW(+-:*jC�(+@DAB7:*)cd-:*;5896(.*
G4T.@H(+[ I 5DV:-:/:_;V:@DC�G4-:/nÊ @D3$/:G4g,/:(+* G�-:96*1@D\:583MAB7:*;-:*�cd-:*;5896(.*1/:( 'p*;58*;-:_�[!(¨CkakG4AB7:@D*1-:/:*;5)ud583�ÐD*1e6q
C�(.T+96*;@8AB7far(+-�/:(+96e�*1(¨CH^Z³V:5r(+[$[!*;5keWT+*;(+-:*;58* CO[$(+-:(.[ÆG4T ar(+5D/nm

-?[ /:*1-ÇKÉ*1AB7sG4-�(+@8[�V:@)/:(.*1@8*;5�cd(+-�^PG�-:9658*1G4efC�(.36-S-Ä³G�7:*15?_1VOV:-fC�*;58@DV:AB7:*1-pÊU_1*1(.94C?<l>:>:(.T+/:V�-:9
��m �Q/:(+*�cd-fC�ar(+ABeWT+V�-:9l/:*;5U*1T.*1efC�5D36-:(+@DAB7:*1-�')(+AB7fC�*�Êz/:(.*�³V�>E*;5U/:(+*d<?AB7:@8*b@8*1-�eM5D*1AB7fC�_;V:5°tMC�5D*1V:*;>E*;-:*
(+-fC8*1965D(+*15�C)arV:5D/:*4Ên^B³V:5�*;(+-:* %ÄG4>�365D*1-:*;5896(.*�2636-�- ���	� )·Î"$�Â"%'& 0)( @0V�-:/0/�*1-0tMC�34g6\sG458G4[!*jC�*;5
>V)+u�Ê ,',ÆG�m VnmpG4T+@+qsV:-�eWC8(+36-S/:*1@�(.-WC8*15D-MV�eMT.*zG45D*1-O<?>:@DC�G4-:/:*;@ �wmp')*1V�C8T+(.AB7X(+@�C)(+[ *15D@DC8*1-0ti*1efC8365
/:*;@LFb(+T+/�*1@ONµT+(.-:eW@�36>�*1- RÆ_;V:5È*15De4*1-�-:*1-nÊQar(.*X/:(+*SeMV�96*1T.@DhM[![$*;C858(.@8AB7:* ')(.AB7WC8*;24*15DC8*1(.T+V:-:9=/�*1@
¸�@�q�Å)58>:(¨CBG4T.@�/:*1@�Í`G45D96*;C8@�/:V�58AB7�/sG�@�@8(.AB7 - ³G�7:*15D-:/:*Èud583�ÐD*1efC�(.T�/�*;^µ365D[!(.*15DC ar(.58/ V�-:/�@8(.AB7�*1(.-
G4-fC�(.>:(+-�/:*1-:/�*15`[$36T.*1eWV:T]G�58*15`oEar(+@DAB7:*1-�_1V:@�CBG4-:/$[$(.C&*1(.-:*15�@�CBG4>�(+T+*;-w¼�-:34C8*1-:*;>E*;-:*rG4V:@D>:(+T./:*;C1m���[
ab*1(.C8*15D*1- ��*15DT]G4V�^�/�*1@JtMC�34g6*1@)>�T+*1(.>�C)/�(+*1@D*v¼�-:34C�*;-:*1>�*1-�*$*;587sG�T.C�*;-OV:-:/X^B³V:7�5DC�>�*1(.[ ud583�ÐD*1efC�(.T
_1V�5?<?V:@8>:(.T+/:V�-:9Æ*;(+-:*;5?7sG�-WC8*1T¨^D³3658[$(+96*;-���*15DC8*1(.T+V:-:9$/:*;5?*;T+*1efC85836-:(.@8AB7:*;-O')(+AB7fC8*�N�ti*1efC�345l58*;AB7fC�@
V:-fC�*;- Rjm�')*;5I��36589fG�-:9O(+@�Cv96T+*;(+AB7W>E*;/:*1ViC�*1-�/ [$(.C,Í&5�G�-:@D^µ*;5$(.- /sG4@$¸ � � �

q�Ï?(¨26*1G4V /�*1@$x?*;T+(+V�[vq
��36-:@;Ê�^Z³V:5w/sG�@,/:(+*�G4-�96*1@D\:583MAB7:*1-�*XI�*136[$*;C858(.*!C�hM\:(+@DAB7 (.@DC1m`<lV�AB7 G4[ Í`G�5896*jCv_1*1(.94C,@D(+AB7 *1(+-�*
26*;5896T.*1(.AB7M>:G458*JtMC858V:efC�V�51Ê /:(+* G�V�^`945836g6*�<?-fC�*1(.T+*)2436-O¸�\Mq�<l-�58*194V:-:96*;-L7:(.-fak*;(+@DC1m



�l���!��� � � � 	�
����'����� 
�� �+� � � �!�

Fk*1(r/:(.*1@D*15!tMC�34g6*1-:*;5896(.*�(+@DC$e�*1(+-�* ��36-�(+@�GËC�(+34-=@8(+AB7fC8>sG451Ê�/:(.*È96*1@8G4[�C8*É2436587sG�-:/:*1-�*X')(+AB7fC8*
e434-:_1*;-WC858(.*15DCk@8(.AB7Æ@83�ab367:T�V:[ /sG4@�Í°G45896*jCHG�T+@�G4V:AB7!V:[ /sG4@bud583ËÐD*;eWC8(+T�Ê6ak36>�*1(�>�*zG4AB7fC�*jCkab*15D/:*1-
[wV:g�Ê:/sG4gv/:(.*�tMe�G�T+(+*;58V:-�9,/:*15?I�5�G4V:@�C�V�^µ*;-LT.369fG45D(.C87:[!(.@8AB7�(.@DC1m

R= 2.09

-5. 0. 5. 10. 15. 20.
-10.

-5.

0.

5.

10.

R= 1.14

-10.

-5.

0.

5.

10.

R= 0.55

-10.

-5.

0.

5.

10.

R= 1.13

-10.

-5.

0.

5.

10.

R= 2.07

-10.

-5.

0.

5.

10.

R= 8.04

-5. 0. 5. 10. 15. 20.

R= 7.05

R= 6.03

R= 5.04

R= 4.05

R=14.52

3.18E-01

7.79E-01

1.91E+00

4.66E+00

1.14E+01

2.79E+01

6.83E+01

1.67E+02

4.09E+02

×6.62E-04

-5. 0. 5. 10. 15. 20.

z [a
0
]

x 
[a

0]

R=14.04

R=13.02

R=12.03

R= 9.03

{�|&|`}P~��&�&�&�h.K,/.-0 �Æ� ��� 3 = ��� >
� ���	�"LON 
 ��� ������� > � L�P!> iji �6  ¬s  5 ®� � �B¢n�W§²� �Z¬f¢ g ��¢��Z¬f� � �Z�f�Ä��¢����M� �
£��B¢�����«ª� a §ª¯D¦Ë��¬W�W¥r§ª�Ë���B¥�¢D§²�B¢���� ZH§ª¯�¦���� � �Z§6£��B¢���¯D¦W§²�Z�f�Z�W�Z��§ª�Ë���B¢D��¬ � «²�Z�z¢��Z� �b� ���j®���M�f�Z��� L _��8� 3�� � e�� � �  
ZH��� 7 �z¢�¥��B�!�B�Z����¢�¬W­·«ª§²�B¥��l§ª­ � ¤4¤�¢��W§¨�W�z���Z��¬W¢��HYW¢�¬M�f¥2>s�W���AB&¢�¤DC
� � ��§ª«"�B�Z����¢�¬W­ � �Z§Ä�f�Z� � ¤�¤�¢��M§ª�W�z���Z�
���
# P # � �   Zk§ª�%$��Z§²���Z���'&�§ª¯ � «¨¬W�f¥�£��B¢�«P®��¬W±.���HYi��«²���Z�(&`�Z§ª���j>W�M§²�%)k¢���¬W����¬f±.�Z�,� � ��«ª§ª�B¢��Z�,«²¤�¥��z¢�§²��¦M­ §ª��¯D¦s 



�$� �l��� #k� ��
�
����
�

�� ��� � �?����� �	�+� �����4�	��
�����$� ��� �	����
�
�� ���

*,+.-/+�� 02143�576���� 5

{�|&|`}P~��&�&�&� .-,2140 � ¤�¢�¢��Z«ª�z��§ª¤��W���W§ª�z¥�¢D��­ ­ ±D®¬f¢ ��� �É���;�	� � ��«ª� � ¬W� � ��§²¤��$�f�Z�k§ª�����B¢��4¬ � «ª�Z�z¢��Z� �b�f�
�������W�W�Z���) M¡b�B¢�£�¤�¢�¥��Z¦f¤ � �Z�v��§¨�W�,©&§ª�W¥����f¥�� � ���W��«s¬W�W�,©°§ª�f±]���f¥ � ���M��«Ì 

'�G4@&/:*1[ K ��� qn��36-y(+-y/:*15�ti*D�WV:*;-:_k^µ36T.96*1-:/�*�- ³G4AB7:@DC`7 ³367:*;5°94*1T]G�/:*1-:*c%U(¨q ³G47:-:T.(+AB7:*:��36-J(+@�C°/:G4@

 ��� m&Fk*1(d/:(.*1@D*1[ (+@�CyG4V�^µ965DV:-:/ /�*15 7 ³367:*;58*;-=ud583ËÐD*;eWC8(+T.T]G4/:V�-:9�/sG4@yG4efC�(¨26*Æ¸�@�qH%Ä*;V:AB7fC�*;T+*1efC85836-
@DC�³G458e�*15y96*1>�V:-:/:*;-nm°KSG4-Ç*158e�*1-:-fCwG4-0/�*1[ (.-Ç<?>:>:(.T+/:V:-�9 �im �É/sG45D96*1@�C�*1T.T.C8*1-Ç¼�36585D*1T]GËC�(+34-:@8/:(+GËq
9658G4[![ÉÊ�/sG4gl*1(+-�*k@DC�G458e�*r´?G�/:(]G4T.e436\�\:T+V:-�9?_jar(+@8AB7�*1-v/:*1[»cd(+-:96G4-:96@De�G�-sG4TWV:-:/,/:*;[ cd(.-�^PG4-:96eËGËq
-sG4TU(.-È/:*1-XI 5DV:-:/:_;V:@DC�G4-:/É/:*1@?x?*;T+(.V:[vqn��36-:@�26365D7sG4-:/:*;-S(.@DCzm:c�(.-�^PG4-:9v(.-LG�-:96*15D*194C8*yu�5D3ËÐD*1efC8(+T¨q
_1V�@DC�³G�-:/:*l(.@DC�@834[!(¨Cb-�(+AB7fCk_;VÆ*;5DakG45DC8*1-nÊM/:(+*;@8*rak*;58/:*;-JÐD*1/:3MAB7nÊfar(+*	/sG4@b¼�36585D*1T+G�C�(.36-:@8/�(]G49658G4[$[
_1*;(+94C1Ê�2634-L/:*;5Q26*15�ak*;-:/:*jC�*1- FkG4@8(.@	94V�Cr/sG45D96*1@�C�*1T.T.C1m

��-X<l>�>:(+T./:V:-:9&��m ,v@D(+-:/L/:(+*y[!(¨Cr*1(.-:*1[ t�GËC�_J2436-s $ ÆFQIyK�q<qsV:-�eWC8(+36-�*1-É*1585D*1AB7:-�*;C�*;- � (+5�q
eWV:-:96@^�WV:*15D@8AB7:-:(¨C8C8*S^Z³V:5I��*15DT+V:@�CzÊ�cd(+-�^PG�-:9 V:-:/F��34-:(+@8G�C�(.36-=_1V @8*;7:*1-nmkKSG4- *15De4*;-:-fCzÊ�/sG4gÇ>E*;(
-:(.*1/:5D(+96*;-=ud583ËÐD*;eWC8(+T.*1-:*;5896(.*1-�/:*;5wcd(+-i^PG4-:9:Ê&>E*;(k7:347:*1- ud583�ÐD*1efC�(.T+*1-�*15894(+*1- /:(+*&��36-:(+@8G�C�(.36- /�*1-
��*15DT+V:@�Cl/�36[!(.-:(+*;58*;-nm ³-?>�*15	/:*1-O96*;@�G4[JC�*1-Xc�-�*15894(+*1>�*15D*1(.AB7X7:(+-fab*19�@D*;C8_;C)@D(+AB7X/�*15)cd(.-�^PG4-:9!_1V
^PG4@�C� ,'0 G�V:@&c�(.-�^PG4-:9r(.-�/:*1-�I 5DV:-:/:_;V:@DC�G4-:/J/:*1@&x?*;T+(.V:[vqn��36-:@n_;V:@�G�[![$*1-nÊ1/:(+*�G4>J¸$uQe�*�� /�G4[wV
*1(.-:@8*jC�_;*1-:/:*\��36-:(.@�G�C8(+36-È*;585D*1(+AB7fC?>E*;(UAzG�mpÎju!u,e4* � /4G4[�VL(.7:5	KSGËYi(+[�V:[Lm



�l���!��� � � � 	�
����'����� 
�� �+� � � � ,

{�|&|`}P~��&�&�&� .-, � 0 ���Z��� 3 � ���65 7 ¤�����«²� 9 §ª¢ � ¬M�f¥��<;4¬f�B¢���¯D¦W�W§²�����Q± ®¬f¢�=U�B¢D«ª¬W���?>M©°§ª�f±]���f¥y¬W�M�I@�¤��M§ª��� �
��§²¤�����«¨� � ¬W� � ��§²¤��É�f�B¢ABÄ¢�¤DC
� � ��§ª«²�Z�f�B¢�¥�§²� §ª­MEE� � ¤�¢D�HG4�����Z­IU �XW!Y��B¢D§ª­��Z�����Z«ª«²�+ZH�z���Z�É±D®¬f¢r©&§¨�f±+���W¥ ��f��^5
_ b�b � ��� eP 

')(+*d/sG�5896*;@DC�*;T+T¨C�*1- *ZY�\�*15D(+[$*1-fC�*;T+T.*1-+� *;5DC8*�^B³V�5U/:*1-�c�(.-�^PG4-:9Hab*15D/:*1-�>E*;(f-:(+*;/:58(.96*1- cd-:*;5896(.*1-
@8*;7:5v96V�Cv/:V�58AB7 /�*1- FQIJKÈq�Ã)V:*15D@8AB7:-�(.C8C,ar(.*1/:*;5896*;96*1>�*1-pÊ�/:G4@!KSGËYi(+[wV�[ ar(+5D/=V:[ A1G�m�¸$u 0
V:-fC�*;58@DAB7 ³G�C�_jC�V:-�/J_;VJ7 ³347:*15D*1-Jc�-�*15894(+*1-y7:(.-�T+(+*;96*1- /:(.*d>E*;58*;AB7:-:*;C8*1-��0*15�C�*d^PG4@�CÄV:[ /:*;-�q G4efC�345
_;ab*1(�V:-fC�*;5k/:*;[ c`Y�\�*15D(+[$*1-fCzmW<?V�^U/:(.*1@8*;-�t�G4AB7f24*1587:G4T.Cbar(+58/$(+-!¼ G4\:(¨C�*1T�,�-Ä³G47�*15k*;(+-:94*19fG4-�96*1-nm



�!p �l��� #k� ��
�
����
�

�� ��� � �?����� �	�+� �����4�	��
�����$� ��� �	����
�
�� ���

*,+.-/+ * 02143�576���� 5

{�|&|`}P~��&�&�&� .K, �-0 � ¤�¢�¢��Z«ª�z��§²¤��W���M§ª�z¥�¢���­ ­ ± ®¬f¢ � J �����;����� ��«¨� � ¬W� � ��§²¤��$�f�Z��§ª�����B¢��4¬ � «²�Z�z¢��Z� �b�f�
�������W�W�Z���) M¡b�B¢�£�¤�¢�¥��Z¦f¤ � �Z�v��§¨�W�,©&§ª�W¥����f¥�� � ���W��«s¬W�W�,©°§ª�f±]���f¥ � ���M��«Ì 

cd(+-:*Oab*1(.C8*15D* cd587 ³367WV:-:9 /�*15�Í`G�5896*jC�T]G�/:V:-:9=^ ³V:7:5�CLG4V�^w/:G4@LtMhM@DC�*;[ ÀXÂ ��� � r ? � m � (.*
/sG4@É¼�365D58*1T+G�C�(.36-:@D/:(]G4945�G4[$[�(+- <l>�>:(+T./:V:-:9 ��m p=/:*1V�C8T+(.AB7 _;*1(.94CzÊQ7sGËC�/:(+* (+[ ��*15D96T+*;(+AB7 _1V:[

 ��� qH��36- *;58-:*;V�C$@DC�³G�58e4*;58*LFk(+-�/:V:-:9 /:*;@Æ¸Ë@�q<%U*;V:AB7fC�*1T.*1efC�5D36-:@$(+[ r ? � qn��36- _1V *1(+-�*15wab*1(.C8*15D*1-
*1-�*15894*;C�(.@8AB7:*;-¶Í°5D*1-:-WV:-�9 2436-¶cd(+-�9fG4-:96@�qwV�-:/¶cd(+-�^PG�-:96eËG4-sG4Tr(.- /:*;- I 5DV:-:/:_;V:@DC�G4-:/¶/:*;@ �Uq
Í&*1(+T.AB7:*1-�@	94*;^Z³V:7:5�Czm

Ï?V:-ÉT+(.*194Ck/:*15	cd(+-�9fG4-:96@DeËG4-sG4Tn*;-:*15D96*;C8(+@DAB7L96*;@8*;7:*1-LV:-fC�*15D7sG4T.>É/�*1@?c�(.-�^PG4-:94e�G�-sG4T+@;Êi@D3!/:G4g
ar(+*;/:*15DV:[·T.*1/:(.96T+(.AB7Ècd(+-�^PG4-�9$(.-�/sG4@ Îz@�q�Ï?(¨26*zG�VL/:*;@	u�5D3ËÐD*1efC8(+T+@Q*;5DakG45DC8*;C	ak*;58/:*;-SeËG4-:-pm

Fk*1(pFk*;C85�G4AB7fC8V:-:9,2636-È<?>:>:(.T+/:V:-�9I��m�xiÊMab*1T.AB7:*�/:(.*l[$(.C?Îju�Î�FQIyK�qHq V�-:efC�(+34-:*1-�*;58[$(.CDC�*1T¨C�*;-
� (+5DeWV:-:96@^�MV�*158@DAB7:-:(¨C8C�*O_;*1(.94CzÊd>�*1@�C�³G�C8(+94C!@8(.AB7¾/:(+*;@8*Sx	hM\E3�C�7:*;@8*4m q G4@DC!/:*15$96*;@�G4[�C8*XcdT+*;efC�583Ëq
-:*;-WC85�G4-�@D^µ*15,*;-fC�@8\�58(+AB7fC$/:*;[ cd(+-i^PG4-:9X(.-�/:*1- I�58V:-�/:_1V:@�CBG4-�/ /�*1@vud583ËÐD*;efC�(+T.@�V:-�/ /�36[!(.-:(+*;5DC
ar(+*;/:*15DV:[ /�*1-���*15DT+V:@�CX�WV:*15D@8AB7:-�(.C8Cr>�*1(peMT.*1(.-:*1-�tWC�36g6*;-:*15D96(+*;-nm:')(.*l>�*1(nA1G�mpÎ ,$u�e4* � /4G�[wV�[ÆGËq
Yi(+[!G4T+* ��36-:(+@8G�C�(.36- ³V:>�*15D-:(+[$[�CQ/:(.*1@D*J´r36T.T+*l[$(.CH_1V:-:*;7:[$*1-:/:*;5lud5D3ËÐD*1efC�(.T+96*;@8AB7far(+-�/:(+96e�*1(¨Czm



�l���!��� � � � 	�
����'����� 
�� �+� � � �2x

{�|&|`}P~��&�&�&� .K, � 0 �Æ�j��� 3 J ? � 5l7 ¤�����«ª�`9 §ª¢ � ¬M�f¥��<;4¬f�B¢���¯D¦W�W§²�����H± ®¬f¢ =U�B¢�«ª¬M���?>W©&§ª�W±+���f¥ ¬M�W� @�¤��M§ª��� �
��§²¤�����«¨� � ¬W� � ��§²¤��É�f�B¢ABÄ¢�¤DC
� � ��§ª«²�Z�f�B¢�¥�§²� §ª­MEE� � ¤�¢D�HG4�����Z­IU �XW!Y��B¢D§ª­��Z�����Z«ª«²�+ZH�z���Z�É±D®¬f¢r©&§¨�f±+���W¥ ��f��^5
_ Z b B � � eP 

')(+*r>�*158*;AB7:-:*jC�*1-h�0*15�C�*	96*1>�*1-!^PG4@DCy³V:>�*15�/:*1-Æ96*1@8G4[�C�*;-�cd-:*;5896(.*1>�*158*;(+AB7!7:(+-fab*19w/:(.*r*jYi\E*Zq
58(.[!*;-fC�*1T.T+*;-!'�GËC�*1-!ar(+*1/�*151ml%U*1/�(+96T.(+AB7$/sG4@QKLGËYi(+[wV:[ /�*1@k94*1[$*1@8@D*1-:*;-h� (+5DeMV�-:96@��WV:*;58@DAB7:-:(.CDC�@
>�*1(�¸�u�e4*���/4G4[wV¾ar(.58/ ³G47�-:T+(.AB7 ar(+*X>�*1(?/:*1[ (+[ 26365D7:*15D96*17�*1-:/:*;- <?>:@8AB7�-:(.CDC�>E*;7sG4-:/:*;T.C8*1-
ÀXÂ ��� � 
 ��� q�tMC�36g4@DhM@DC8*1[¿V:[·A1G�m�¸$u 0 V:-fC�*;58@8AB7U³G�C�_jCzm



� � �l��� #k� ��
�
����
�

�� ��� � �?����� �	�+� �����4�	��
�����$� ��� �	����
�
�� ���

*,+.-/+�� 02143�576����;5

{�|&|`}P~��&�&�&� .-,��-0 � ¤�¢�¢��Z«ª�z��§ª¤��W���W§ª�z¥�¢D��­ ­ ±D®¬f¢ �	� �É���;��
 � ��«ª� � ¬W� � ��§²¤��$�f�Z�k§ª�����B¢��4¬ � «ª�Z�z¢��Z� �b�f�
�������W�W�Z���) M¡b�B¢�£�¤�¢�¥��Z¦f¤ � �Z�v��§¨�W�,©&§ª�W¥����f¥�� � ���W��«s¬W�W�,©°§ª�f±]���f¥ � ���M��«Ì 

'�G4@y(+-Ç/:(+*;@8*1[ <?>:@8AB7:-�(.C8C�V:-fC�*;58@8V�AB7WC8*ÉtMC�34g6@DhM@DC8*1[ [$(.Cy/:*15y7Ä³36AB7�@DC�*;-=Í`G�5896*jC�T]G�/:V:-:9É(+@�C
/:(.*,tMC858*1V�V:-:9�2634-	�Äq�Í&*1(.T+AB7:*;-OG4-
� � � qH��34-:*1-nmE<lT.@)x?(.-fak*;(+@)G�V�^�[X³3694T+(+AB7�*Jcd(.-�^PG4-:965D*zG4efC8(+36-:*;-
/:(.*1-fC�ar(+*;/:*15DV:[ /:G4@d(+-,<?>:>:(+T./:V:-:9 ��m �)/:G45896*;@DC8*1T+T¨C�*k¼ 345858*;T]G�C8(+36-�@8/:(+G4965�G�[![Ém�Ï?V�-$(.@DCd/�*15dcd(+-Mq
9fG4-�96@8eËG4-sG�Tp(+[ ��*;5896T.*1(+AB7Æ_1V:[¹(+-È<?>:@8AB7:-�(.C8C���m.Î4m���>�*17:G4-:/:*;T.C�*;-"q�G�T+T *1-:*;5896*jC�(.@8AB7�-:3MAB7�ak*;(.C�*;5
2634[·cd(+-�^PG�-:96eËG4-sG4T�(+-Æ/:*1-LI�58V:-:/�_1V:@�CBG4-:/�/:*;@rud583ËÐD*;eWC8(+T.@H@8*;\sG458(.*15�Czm:')(.*l*;587Ä³367fC8*+%ÄG4/:V:-:9,/�*1@
Í°G45896*jC�@J7sG�Cw_;V�*1(.-:*15y*15D-:*1ViC�*1- ��*;58@�C�³G45DeMV�-:9O/:*15�Fk(+-�/:V:-:9L/:*1@�G4efC�(.24*1- ¸�@�q<%U*1V�AB7WC8*1T.*1efC�5D36-:@
96*j^Z³V:7:5DC1m`<?V:@,/:(+*;@8*;[�I�58V:-:/�arV�58/:*È/:(.*Æ^Z³V:5J/:*1- cd(+-�^PG�-:9S26*;5�G4-fC�ab365DC8T+(.AB7:*É´?G4/�(]G4T.e436\:\�T+V:-:9
_;ar(.@8AB7:*;-Xcd(+-�9fG4-:96@�q�V:-:/ Îz@�q�ud583�ÐD*1efC�(.T+eËG4-sG4T�ak*;(.C8*15r96*1@DAB7fa ³G4AB7fCzÊ�@83v/sG4g,[$(.CQ*;(+-:*;5 ��*15D[!(.-:/:*jq
58V�-:9!/�*1@	cd(+-�^PG4-�9!�WV:*15D@8AB7:-:(¨C8C8*1@	>E*;(UeMT.*1(.-:*1-LtMC836g6*1-�*15894(+*1-É96*;58*1AB7�-:*;C	ak*;58/:*;-SeËG4-:-pm

ti3�ak347:Ti/�(+*�C�7:*;3658*jC�(+@DAB7:*1-wG4T+@°G4V:AB7w/�(+*�*jYi\�*158(.[!*;-fC�*1T.T+*;-�cd5894*1>:-:(.@8@D*H@8(.-:/�(.-J<?>:>:(+T./:V:-:9 ��m  
_1V *s-:/�*1-nm�Í°G�C�@z³G4AB7:T+(.AB7 58*1eW5DV�C�(.*15DC&@D(+AB7y/:*15&cd(+-�^PG�-:9Q_1V  � 0 G�V:@&c�(.-�^PG4-:9Q(.- /:*1-�I 5DV:-:/:_;V:@DC�G4-:/
/:*;@ �Äq
Í°*;(+T.AB7:*1-:@;m�')*15K��*15DT+V:@�C°ar(.58/y>E*;(W/:*1-J-:(+*;/:58(.96@DC8*1-Jc�-�*15894(+*1-yar(+*�@8AB7�36-w(+-y/:*;-J2634587:*;58(+94*1-



�l���!��� � � � 	�
����'����� 
�� �+� � � �! 

{�|&|`}P~��&�&�&� .-,��-0 ���Z��� 3 � � � 5l7 ¤�����«²� 9 §ª¢ � ¬M�f¥��<;4¬f�B¢���¯D¦W�W§²�����Q± ®¬f¢�=U�B¢D«ª¬W���?>M©°§ª�f±]���f¥y¬W�M�I@�¤��M§ª��� �
��§²¤�����«¨� � ¬W� � ��§²¤��É�f�B¢ABÄ¢�¤DC
� � ��§ª«²�Z�f�B¢�¥�§²� §ª­MEE� � ¤�¢D�HG4�����Z­IU �XW!Y��B¢D§ª­��Z�����Z«ª«²�+ZH�z���Z�É±D®¬f¢r©&§¨�f±+���W¥ ��f��^5
_ Z b B � � eP 

tMC836g6@DhM@�C�*1[$*1-w2436[½cd(+-�^PG4-�9?V:-�/w>E*;(i/�*1-w7Ä³34AB7:@DC8*1-$tMC836g6*1-�*15894(+*1-y2636-�/:*156��36-:(+@8G�C�(.36- 96*1>�(+T+/�*;CzÊ
ab*1T+AB7�*J(.7:5	KSGËYi(+[�V:[ >�*1(UA1G�mUÎ �!uwe�*�� /�G4[wVS*;585D*1(+AB7fC1m

')*15���*;5896T.*1(.AB7 _;ar(.@8AB7:*;- ÍQ7�*1365D(+*ÆV�-:/ c`Y�\�*15D(+[$*1-fC,*;5896(.>�Cw*;(+-:*!@8*17�5,96V�C�* ³-?>�*15D*1(+-�@DC�(.[vq
[wV:-�9Ç>�(+@,AzGim �2uOe4* � /4G4[�V ud5D3ËÐD*1efC�(.T+*;-:*15D96(+*�m�opV -:3iAB7 965z³36g6*;58*1- cd-:*15D96(+*;- 7:(+- @8AB7�*1(+-fC$/:(.*
[$(.C  $�,FQIyK�q<qsV:-�eWC8(+36-�*1-�/:V�58AB7:96*j^Z³V:7:5�C�* ´r*1AB7:-WV:-:9v/sG�@Qc`Y�\�*15D(+[$*1-fCH_;VÈV:-fC�*;58@8AB7U³G�C�_;*1-nÊsakG4@
G4>�*15	G4V�^µ9458V:-:/É/:*;5?965D36g6*;-oqs*17�T+*15D>sG4T.e4*1-ÉV:-:/XtiAB7faHG�-:eWV:-:96*;-O/:*15lKL*1g4\:V:-:efC�*J-WV:5Q26*15D[wV�C8*;C
ab*158/�*1-SeËG4-�-nm



�2u �l��� #k� ��
�
����
�

�� ��� � �?����� �	�+� �����4�	��
�����$� ��� �	����
�
�� ���

*,+.-/+�� � 1������ 1
	���
�� 1������������������ 1�� 1
�! #"Q>$ +@&%$"('�V�)fC*"('D@8V:A+%fC&"()ÉtMC&,6g6@DhM@�C*"1[-"	ep³,.)�)�"()/)MV$)/ +[»>0"jC*'8G4A+%fC*";C&"()Èc1)�"2'&34 5"1>�"('6"( +A+%7 +[ x� #)iq
>:T5 +ABe�G�V�^�c1 5)�^PG.)�3vV�)�8"��,4)� .@�G�C& #,4):9."('636T# .A+%�"()�a�"2'&8�"2)nm

��)<;>=�=$ +T#8�V�)�3���m¨Îju/?6 #)�8 G�T+T#"@=�"('&"2A+%�)�"jC*"()ÇV�)�8B"ZY�\�"('6 +[-"()fC*";T+T�34"1[-"(?6?&"2)�"()0c1 #)�^PG.)$3!�WV�"('�q
?&A+%$)� .CDC*"�^Z³V�'C8� #"!9D 5"('	tMhD?DC&"1[-"E8:G.'&34"2?DC&"1T+T¨Czm

{�|&|`}P~��&�&�&� .-,�<DFK0 7 ¤�����«²�`9�§²¢ � ¬W�f¥��<;4¬f�B¢���¯�¦W�W§ª������±D®¬f¢d©&§ª�f±]���f¥)��«ª� � ¬W� � ��§²¤��,�f�B¢:B&¢�¤DC
� � ��§ª«²�Z�W�B¢�¥�§²�
§ª­ E�� � ¤�¢��<G4�����Z­ Ui�XW!Y:�B¢�§ª­��Z�����Z«ª«²� Zk�z���Z��±D®¬f¢H©&§¨�f±+���W¥ 5 � ¤�¦M«²�Z�W����¤HG 5n��]�� _ b�b � ��� e�> g ��§ª¯ � ����¤HG �JIv�
_ Z b B � � e�> g ��¬f�B¢�����¤HG �nm��`_ Z b B � � eµ 

KSG.)�eËG.)$)�G.)K8� #"2?&"1[ML� .T#8Çe."2 #)�"�tMhD?6N*";[/OPN* +e ÊÄ_4mQLlm� #)RqR,.'8[S"2 #)�"2?,tiePO4T5 #"('DV�)�34?634"(?6"2N8_("(?;Ê
^Z³V�'CO4T.T#" tWh�?TN*";[7"@"()UN*8$"(ABe."2)nm

�! #" -V'&?&O.A+%�"W%� 5"('�^Z³V�'baC 5'&8:8:V$'&A+%X8� #">L�"2N&'*O.A+%UN8V�)�3Y8�"('H¼Z,.'&'&";T[O\N& #,4)$?&8� #O.34'*O�[![-"�O.)�3."(8�";Viq
N*"]NzmK�»³O.%�'6"()�8^ +[ tMhD?6N&"1[ N K Á¶ÀXÂ�R � � 8�"2'�c1 5)�3UO.)�3.?8ePO.)�O4T_"2)�"('634"2N& #?&A+%=_jaC #?6A+%�"()`8$"()=c1 #)Mq
^aO.)�34e\O\)Ä³O4T#"2)b 5)b8$"()BcW'8V�)$8:_1V�?TN+O.)$8XV�)�8d 5)b8$ #"\%pq�t�A+%�O�T#"@8�"(?lu_'6,ËÐ6"1eUN& +T#?C94"2'8T
³O4V�^eNzÊ�9."('&?6A+%� #"2=$N
"('f?6 #A+% [- 5Nw_;V�)�"2%:[7"2)�8�"2'$Í
O.'634"2N8T[O.8:V$)�3OV�)�8g?&,6[- 5N�_1V�)$"(%:[-"()�8$"('-L� #)$8:V�)�34?6?6N�³O.'8e\"b .[![-"('
a�"( 5N&"('$_1V eWT#"( 5)�"('6"() c_)$"('&3. #"()g%� 5)nm_�! #"�¼W'&";V:_1V$)�34?&?6 5N8V�O\N* 5,4) _;aC #?6A+%�"()¾c_ 5)�3UO.)$34?8ePO.)�O�TQV�)�8
c1 #)�^aO\)�36ePO.)�O4Th #)i8�"2)<cW'8V�)�8�_1V�?TN+O.)�8j8�"2? �Uq�Í�"( +T5A+%�"()$?HaC #'&8j=�"( +[ ¼W,4%:T#"2)�?6N&,$'<"2'&'&"2 #A+%UNzm

ql³V�'vt�N* #ABe�?TN*,$'°Ê�t$O4V$"('&?TN*,$'¾V�)�8k)�,DA+%l%Ä³,4%�"2'&"�u1'&,ËÐ6";eUN* +T.T[O.8�V�)�34"2)`=0" *�)�8�"]NY?& 5A+%g8$"(',c1 #)Mq
3UO.)$34?8ePO.)�O�Tm"()�"2'&34"]N* 5?&A+%ÉV�)UN*"('6%�O4T5=j8$"(?�ÎH?�q�u1'&,ËÐ6";eUN* +Tªq�c1 #)i^aO.)�36ePO.)�O�T#?�V�)�8X"()UN8^J"2'&)UN�?& 5A+%b .[![-"('



�l���!��� � � � 	�
����'����� 
�� �+� � � �:Î

{�|&|`}P~��&�&�&� .-,�< < 0 7 ¤�����«²��9 §ª¢ � ¬M�f¥��<;4¬f�B¢���¯D¦W�W§²�����b±D®¬f¢ @�¤��W§ª���z��§²¤��w��«ª� � ¬M� � ��§ª¤����W�B¢ B&¢�¤DC�� � ��§ª«ª�Z�f�B¢ �
¥�§²�r§ª­ E�� � ¤�¢��HG6�����Z­, 

a�"( 5N&"(';m �! #"2?&"2?�V�)UN*"2'&?6A+%� #"28:T# 5A+%�"È¼W,6\:\:T.V�)�34?T94"2'&%�O4T N*"2)=_("( 53.NzÊ 8�O�gd"('6?6NYO.=^8�'&"2 .^aO.A+%�\�,4?6 5N* 94"2'
Í
O.'&34"]N�T#O.8:V�)�3 "( #)$"!?DhD?6N&"1[7O\N* 5?&A+%�"W;V=�)�O.%�[7"V8�"('Qc1 5)�^aO.)�3!�WV�"2'&?6A+%�)� 5N6N*"ZO4Vi^eN*'& N&N)Na?6 #"(%$"!;>=�=$ +T¨q
8:V�)$3R��m¨ÎjufRZm1�WO.?$tMhD?TN*"1[ ÀSÂ ��� � K ��� ePO.)�) a�"234"() 8�"(?$c1 #)i^aO.)�34?f 5) O\)�34"('6"(3.N&"Éu_'6,ËÐ6"1eUN& +T¨q
_1V$?6N�³O\)�8�"@)� #A+%UN� #)X8� 5"(?&"JtMhD?TN*"1[7O\N& +e/"2 #)�3."(,4'68�)�"2Nra�"('68�"()nm

c1 #)�" O.)�8$"('&" t� N�V�O\N& #,4) *�)�8�"2NL[7O.) =0"2 W8�"()w��,4)� #?&O\N* 5,4)�?^�MV$"('&?6A+%�)� N&N*"2)nm��! #"2?&"B?& 5)�8 ^B³V$'
O4T.T#"Z9� 5"(' tWh�?TN*";[7"f 5)d;>=�=$ +T#8�V�)�3���m¨Î6Î,_;V<?&"(%$"()nm �!";V$N�T5 #A+%d"2'8e."2)�)�=�O.'Z #?TN!"2 #)�" ?�hD?6N*";[/OPN* #?6A+%�"
;>=$)�O.%:[-"Z8�"('?Ã)V�"('6?&A+%�)$ 5N&N&" [7 NQ_1V�)$"(%:[-"()�8$"('	Í O.'634"2N8T[O.8�V�)�3:m

�!"(':cZ'DV�)�8 %� 5"('D^ ³V$'/ #?TN: 5) 8�";[ [- 5N734' ³,4g4"('6"('ÆÍ
O.'634"2N8T[O.8:V$)�3kO.)�?TN*"2 #34"2)�8�"() ��,.)� #?&O\N* 5,4)�?�q
\�,.N*"2)�N& [O4T�^ ³V$' 8�O.?EO4eUN* 94"�¸\?�qH% ";V�A+%UN*";T#"1eUN&'&,4)`8$"(?rÐ6"ja�"2 +T5 #34"2)0Í
O.'&3."2N* 5,4)�?y_1V`?6"(%�"2)nm �! 5" ��,4)� ¨q

��,4) ��,.)� #?&O\N* 5,4)�?8\�,.N&"()UN* #O4T�� O�m Vnm �
K ��� Î4Ê�� �$ 

 ��� ¸MÊ��!p��
r ? � �iÊ�,$ iÎ
� � � ,MÊ�u!p!x

��� |��M~P~��s.K,�< 0 @�¤��W§¨���z��§²¤��W�HY:¤����Z����§ª��«²�Q�f�B¢ 3z� � ©&«²� � ��¢�¤��f�Z�v�W�B¢�E�§ � ®��¦M�W«ª§ª¯D¦f�Z��@�¤��f�Z�  



�W¸ �l��� #k� ��
�
����
�

�� ��� � �?����� �	�+� �����4�	��
�����$� ��� �	����
�
�� ���

?*OPN* #,.)�?8\�,.N*"2)UN* [O�T#"�^Z³V�'>8$ #"Z9� 5"('C94"2'Da�"()�8�"]N*"2)R%  ¨qZ³O.%�):T5 #A+%�"2) ��,.)�"()<?6 #)�8b #)SÍ
O.=�"1T.T#" ��m.ÎJ_1V�?&O4[,q
[-"()�34"j^aO4g.N1m��WO\?H¸\?�q�cdT#";eUN*'&,.):8�"(? K ��� qn��,4)�?�=�"(?6 5N8_2N 8�O.?keWT#"2 #)�?TN*"A��,4)� 5?*O\N& #,4)�?D\0,\N*"()UN& [O4TsV�)$8: #?TN
?&,4[7 N O4[ ?&A+%faJ³O.A+%$?6N*"2) 34"2=:V�)�8$"()nÊ�8nm %nm$O4V�A+%XO4[¹T#"2 #A+%UN*"2?6N*"2)�_1Vi"()UND^J"('&)$"()nm��! 5"l_;V�)�"(%�[7"2)�8�"
"1T5"1eUN*'6,4?6N*O\N* 5?&A+%�"o% O.8:V�)�3Ç^Z³V�%�'TNÆ_;V "( 5)�"('-?6N�³O.'8e\"('6"() L� 5)�8:V�)�3ÇV�)�8 "( #)$"('-34"('6 #)�34"2'&"2) ��,4)$ #?*O�q
N* 5,4)�?�a O.%$'&?&A+%$"( #)�T# #A+%�e."( N�^Z³V�'W8�O.?bÐ6"ja�"2 +T5 #34"v¸P?�q�cdT5"1eUN*'6,4)nmm�WO\'*O4V�?W'6"(?DV:T5N& #"('TN�V�):[- 5N6N*";T#=�O.';Ê08�O4g
8� 5" ��,4)� 5?*O\N& #,4)�?^�WV�"('6?&A+%�)� N&N&",[7 N)_1V$)�"(%:[-"()$8�"(' Í
O.'&34"]N�T#O.8:V�)�3ÈeWT5"( #)$"('la�"('68�"()ÇV�)�8B?& 5A+%B #%�'6"
K OËY� .[/Ow_;Vb .[![-"(' 3.'�³,6g4"2'&"2)Lu1'6,ËÐ6"1eUN* .T#"2)�"('634 #"2)b%� 5)i94"('6?&A+%� 5"(=�"()�Na;>=$=� +T58:V�)�3[��m¨Î6Î�RZm

����� � ����'�� �"���	������� ��'
� � !���
 ��� ' � ����� ��� ���"#�� �������"'
�
� ' � ��� � � �

�  #"Y?6A+%�,4)^ 5)K8$"('��_ 5)��#"2 5N! �)�3�"# K8� #"2?&"%$ ¼@O'&� 5N&"#� "2')(J³O.%�)UN�(* �'&8�"�Ê ",+� #?TN* #"2'6N@)�"2=0"2)-�1 #)/.aO\)�3
 �)�8R��,4)� #?&O\N* 5,4)^)$,�A+%`"2 #)K8�'& N&N*"2'E 5)�"#�#O.?6N& #?6A+%�"('�u_'6,0"("%1 ,�8� #"-;>)�'6"(30 $)�3�2 L�"2N*'&O.A+%UN*"]N3$/O\)^8� 5"
 #)Y8�"2)79.,4'*O.)$34"(3UO\)�34"()$"()/;V=�?&A+%$)� 5N6N*"()7"(')��³O4 $N&"('TN*"()!¼W,4'&'6"#�#O\N* 5,4)�?&8$ [O.34'&O4$�$7"5.Z³ �'76DN&,014?)8D?TN*"#$-"
O4 �? �:9�Í�"( ;�#A+%�"2)� �)�8 %  <9j³O\%�)��# 5A+%�"()o��,4)�"() 34"2)�O4 �"2'1Êm?6,=.D³O'�>�5N>O4 /.�Ê08�O41X8� 5"3�1 #)�3UO\)�34?!?PO.)U³O4�#"@.B³ $'
8� 5" O4?UN& 594"2) ¸\?A9H% "# �A+%UN*"%�#"%?�N&'&,4)$"() 8�"2'ÆÍ
O.'&34"]N* 5,4)�"() "()�"2'&34"]N* #?6A+%  >$�$7"2'f?&"2%�':8� 5A+%�N/=0"2 V8$"()
¸'&B9 ;>)�'6"(30 $)�34?!?PO.)U³O4�#"2) 9."('!�#O4 /.J"2)C2 ;D /.�8� #"2?&" �^"2 #?&"Y"2'&34"2=0"2)^?& 5A+%^?TN+O.')?."!¼Z,4&�&��> $)�34"()  #) 8� 5"
¸'&B9�ÏV 94"HO' �?1Ê�(�"(?A(�"234"()<O' �A+% 34'6,014"y¸'&E9�;>)$'&"(34 �)�34?^�E $"('&?6A+%�)� N&N*"E"('A( O.'TN*"]NF(�"('68�"()G?p³,.)�)�"()H2

��)K8$ #"(?6"#$ ;>=�?6A+%�)� 5N6N@?&,0�;� =�"2N*'&O.A+%UN*"]NI(�"('68�"()pÊ� 5)J(C #"%(�"( NW8� 5"(?&"f3.'&,014"2)0Ã� $"('&?6A+%�)� N&N*"K"% �'
-V)UN&"('&?) �A+%L �)�3X8�"2?V;V=�?&A+%� 5'!$�&0,\N*"()UN& [O4�5?�3."()L $NM"]ND(�"('68�"()N? ³,4)$)�"()nÊ�8�O.?O"# �'VL�"2?&A+%�'6"( #=/ �)�3:8�"2'
&�O.?6?& 94"()ÉÎH?P9P�Q�#"%?�N&'&,4)$"() 94"2')(�"()�8$"2N7(C #'&8H20�1 #)f" 'h"%?�N& 59."(? ��,0 ��5,0$ =B9SR
,.N&"()UN* #O4�B$- 5N�¼W"('&)/�[O.8� $)�3
(QTVU�UW(C 5'&8 8�O.=�"( 
$- 5N:8�"()X�1'&34"2=�)� #?6?&"2) 8�"2?o% �C;F9Y=�",(Y2?ÅYR7Z=9SR
,.N&"()UN* #O4�#?i ;$ 6DN&,014?A8�?TN*"%$
ÀXÂ ��� � � � � 94"('630�# 5A+%�"()H2

*,+�� +.- � 1���[ 1]\!� 1 � 1_^ �1� 1]\���	P`_� 1
�! #"�(�"2?&"()UN!�# #A+%$"() -�)UN*"('6?&A+%� 5"(8�"-8�"2? % �C;F9* $)�8K8$"(?JÅ�RaZ�9PR
,\N*"()UN& [O4�5?
(* �'&8�"2)K?6A+%�,4)  #)B;>=E9
?&A+%$)� 5N6Nv¸B2¨Î/=�"(%�O\)�8�"#� N�2�;>)`8$ #"(?6"('b6DN*"%�>�#"-?&"2 �)$,�A+%k"2 #)�$7O4�1"('A(J³O.%�)UNzÊ
8�O41c(�"234"()k8�"2'b �)U94,4�>�<9
?.,4$d$-"()�"2)�¼W,4'6'&"#?UN! �'�8$"(?e6D"#�#=$?6NS(�"(A+%�?6"#�;(C 5'!?L �)�3.?6N*"2'!$-?�8�"(' ;D $?6N+O' �?&A+%�O\)�N&"( ;�h8�"2?fR
,\N*"()UN& [O4�5?
 #)k8$"(' % ��;g$7O.)�3."#�#%�O'.eN  5?6N � 2 �S$ cW"(34"2)�?*OPNM"X8�O4"% g 5?6NY8�"2'f",+$O4?UN*"X;O �?6N*O4 �?&A+%pÊ 8H2Q%C2 8�"(?6?&"()
,0&$N& >$7O4�#"��5,0?PO4�#" Ï�³O.%�"2'! �)�3�Ê0 ;$ ÅYR7Z=9SR
,.N&"()UN* #O4� "()UN*%�O4�5N&"()C20�!"('`�_"('630�#"2 #A+% =�"( 58�"('OR
,\N*"()UN& [O4�5"
=� 5"2N*"]NC?& 5A+% O4�5?&,-O.)nÊh /$ ;D �?TN+O4 $?&A+%�" 'h"%?�N&"@"% G �)UN*"2'&?) �A+%�"()H2

�1 #)�"i)�,DA+%g"( #)B.aO.A+%�"('6"�Zb,�8$"#�>�5 #"2'! �)�3 8�"('Y=�"2N*'&O.A+%UN*"]N*"() �!'&"2 #"#�5"#?UN*'6,4)�"2)B9A6� NM �OPN* #,.)^"('6%Ä³O4� N
$7O.)X8� �'&A+%j"( 5)b" 'h"%?UN* 59."(? ��,0 ��5,0$ =B9SR
,.N&"()UN* #O4�i2B�1?V"2'&34 5=$N�?& 5A+%�"% 

%hTVU�U )»Á (QTVU�U? )»Á (¾Á r
�kj? l m �/2��0n

8C2 %C2�8� #"e(�O.%�'6"l¼W"('6)��[O\8� �)�3�(o(C 5'&8-8� �A+%=6E �=$N*'&O4?UN* 5,4)78$"(' ;>)�"(O.%��R8�"('_94,.'&%�O.)$8�"()�"2): #)$)�"('6"()
ÎH?P9P�Q�#"%?�N&'&,4)$"() r

�kj O4 /.
"( 5)�"W"�'0"#?UN& 594"J¼W"('6)��[O.8/ �)�3&(5TiU�UE'&"28� �"2 #"('TN�2
pAq�rAsutwvyxkz%rA{Vv|xM}~��w� su���V�Q�uvyx ��~ vB�B���:������xir � xk� ~ s%� ~ xkxkr){y���,�%{k{i���%��r){yx!�St'r!vy��xk�Ax ~ suvk� � �ur��%�,{i{kr)�#xkrh{M}~���� su�u�V��r��]vk� �f� �xk�,xk�u�0�w�]r){:rP� � � � r � xi��r)s�sur5��t�� ~ susL� � { � r�rA� � rA{C�V�M� {y���]vk� �	� xk��xi��� � r)v�¡¢r)v ~�� x � ��xir � xk� ~ s�v ~�� �%r �w~,£ x!�



�l� ����� � #H�?� �%
 � ��
����!	��?� �*� � � � � �+�.
�� �&���9� #H
�&'�)($�*#<�+���V" ��� � Å � � �2�

*,+�� +�� � ���/1���\W	T��� 1 	6� � 1������ 1
	���

-O$g"% =�"# �'TN*"2 >�#"2)nÊR,4=j;D �?TN+O4 �?6A+%�"�'0"#?UN&"f=0"2,4=�O.A+%UN*"]N
(�"('&8$"()N?E³,4)�)$"()nÊ�"("2 #3.N�;>=$=� >�58� �)�3&�/2¨Î�¸
8� 5"EN*,\N+O4�5"() �  5'!?L �)�3.?��L �"('6?&A+%�)$ 5N&N&"f94,4) �1 #)B.aO.)�3:ÊV�_"(')�> �?TN
 �)�8Ç¸w&B9�;V)�'&"230 �)�3:?6, (�,4%/�¢.Z³ �'>8�O.?
% ��;*9CO4�5?WO4 �A+%<8�O.?yÅ�RaZ�9PR
,\N*"()UN& [O4�k2H�1?W #?TN��#"2 #A+%UN
"% B"('!?\"()�)$"()nÊ 8�O'1i8� #"QÐ6"%(�"( >�5 #34"2)O¼� �'69."()
.Z³ �'@=0"2 #8�" R
,.N&"()UN* #O4�#"Y)�O\%�"#"% k #8�"2)�N& #?6A+%^94"2'!�[O' /.J"()C2
�WO.?@6DN*,414?)8D?6N&"#$M #?TN O4�5?&,j"#�5"#?UN*'6,4?6N*O\N* 5?&A+%
8�,0$- #)$ #"('TNzÊD;D �?TN+O4 $?&A+%�" 'h"%?�N&" ?& 5)�8X94,4)c �)UN*"2'&34"2,4'&8�)$"2N*"2'>L�"(8�"% $NM �)$3�2

�����	��

������� .-,�<��-0�������� 3 � � � 547 ¤�����«²�I9�§²¢��6¬W�f¥��<;4¬f�B¢���¯D¦W�W§²������±D®¬f¢ =U�B¢�«ª¬W���?>U©°§ª�f±]���f¥Æ¬M�W� 3DY �
� �f¢��B¥�¬W�f¥O��«ª���W¬W���4��§²¤��=�f�B¢ B&¢�¤DC
���4��§ª«²�Z�W�B¢�¥�§²�È§ª­ E�� � ¤�¢��HG6�����Z­ ±8®¬f¢IE Z ��� ¬M�W� � B bv� Bp¤����Z�Ë��§ª��«�U
�XW!Y��B¢D§ª­��Z�����Z«ª«²��ZH�z���Z�v± ®¬f¢�©&§ª�W±+���f¥�! f#"^5�_ Z b B � � eµ 

�  #"f"% Y?&"(%$"()Y #?TNzÊ4�5 #"234"() 8$ #"r¸'&E9�;>)$'&"(34 �)�34?^�E $"('&?6A+%�)� N&N*"C ;$ 34"2?*O4$EN*"()K�1)�"2'&34 5"(=�"('6"( #A+%K �$
.aO.?TNW"( 5)�"YcW'�³,014"2)�,4'68�)L �)�3 ³ �=�"('!8$"#$ �_"2'!�; �?6N��E $"('&?6A+%�)� N&N�2m�! #"(?6"(?�R1%Ä³O\)�,0$-"()nÊ08� #"YcW'�³,414" 8�"2'
¸'&B9 ;>)�'6"(30 $)�34?��L �"2'&?6A+%�)� 5N6N*"V=0"]N*'&" 'h"2)�8nÊJ(* �'68�"C?&A+%�,4)7 #)Y8�"2)Æ¼W,4'6'&"#�#O\N* 5,4)�?68� [O.3.'*O4$�$7"2)E8/ �'&A+%



�!� �l��� #k� ��
�
����
�

�� ��� � �?����� �	�+� �����4�	��
�����$� ��� �	����
�
�� ���

8� 5"� �)�$- 5N&N&"#�5=�O.'&" Ï�³O.%�"W94,.)G�1 #)B.aO.)�3'97 �)$8X¸'&E9�;>)$'&"(34 �)�34?)?\O\)Ä³O4�#"2) O\)�34"(8$"# $N&"2NO �)�8j=0"2?6N�³OPN* #3\N
?& 5A+%X #):8� 5"(?6"#$ L� >�#8H2l�_"2'&30�5"( #A+%UNe$7O.)i8� 5" ¸'&B9 ;>)�'6"(30 $)�34?��L �"2'&?6A+%�)� 5N6N*"�.Z³ �'CO4�;�#"�8�'&"2 :R
,\N*"()UN& [O4�5"
m ;V=�=� ;�#8� �)$3 �B2.Îj�0njÊ�?&,gN*'6"2N*"2) %� 5"('X8�,DA+% '6"(A+%UNd34'6,014"B;>=J(�"( 5A+%E $)�34"() ",(C #?6A+%�"() 8�"%$ (5TiU�U%9
R
,\N*"()UN& [O4�
"( #)$"('&?6"( N*?
 �)$8<8�"#$ % ��;*9�=�",(Y2ÄÅ�RaZ�9PR
,\N*"()UN& [O4� O.)�8�"2'&"('6?&"2 5N*?ZO' /.P2CZbO.)�?PO.)�)<8� 5"
?6N*O.'!?\"��1'&%Ä³,.%E $)�3<8�"(?@$7 N 8�"%$ (5TiU,U#9SR
,.N&"()UN* #O4�_=0"2'&"(A+%$)�"2N&"() �  #'!?L �)$34?��L �"2'&?&A+%$)� 5N6N*"(?f8/ �'&A+%
8� 5"/ >$McW"(3."()�?&O\NM"�"% �$ %��C;F9>=�",(Y2dÅ�R7Z=9PR�,.N*"2)�N& [O4� 94,4'6%�O.)�8$"()�"��1)UN+O\'6NM $)�3�"%(C 5?&A+%�"2)g8$"()
¸'&B9b �)�8 8�"2) ¸\?A9�ÏV 59."HO4 $?:"(')?E�
³O.'&"2)C2 �! 5"(?6"��1)�N*O.'6N! �)�3k8�"2' C ) ¸��H �?TN�³O.)�8$"G.Z³ �':8�O\? (5TiU�U%9
R
,\N*"()UN& [O4��(C #'68  >$ q�O'�>�#"Z8�"2? % �C;F9�=�"%(Y2pÅ�RaZ�9PR
,\N*"()UN& [O4�5?V8� $'&A+%<8� 5"E;V=�?&A+%� 5'!$b $)�3:8�"2'>=�"( <9
8�"2)  #)�)$"('&"2) ÎH?P9P�Q�#"%?�N&'&,4)$"() O' /.J34"(%$,4=0"2)nÊ ?&,`8�O'1^?&A+%/�# #"%10�# 5A+% �5"(8� 530�# 5A+%l8� #"S¸'&B9�ÏV 59."HO4 $?7"2)�NA9
O.'TN*"2N@?6 #)�8C2 ;O /. 8$ #"(?6"[�K"( 5?&"K?.,4$d$ N@8�"2'Z #) ;>=�=� ;�#8� $)�3"�/2.Î8�jO'$S)� #"28�"('6"()�"2'&34"]N* 5?&A+%�"2) �1)�8�"
8�"2'K6B?PO4�[Oj8� #"7=0"2 #8�"2)kO.)�8$"('&"2) ¼� �'69."()  �$ .aO.?6N 8�'&"2 �cW' ³,014"2)�,4'68�)L �)�34"2) ³ �=0"2')(C 5"(34"2)�8�"�¸'&E9
;>)$'&"(34 �)�34?^�E $"('&?6A+%�)� N&ND. ³ $'�8�O.?C"�'0"#?UN* 94" ��,0 ��5,0$ =B9SR
,.N&"()UN* #O4�H"% �?6N*O.)�8�"'2

�����	��

�������O.K,�<l.-0 ��� ��� 3 � � � 5V7 ¤�����«ª� 9 §ª¢��4¬M�f¥��<;4¬f�B¢���¯D¦W�W§²�����l± ®¬W¢�3DY �P� �W¢��B¥�¬W�f¥v��«ª� �M¬W���4��§²¤��
�f�B¢�B&¢�¤DC�������§ª«ª�Z�f�B¢�¥�§²�Q§ª­ EE� � ¤�¢D�HG4�����Z­ ±D®¬W¢�E Z ��� > � B b,� ¬W�W��� TVU�U � Bp¤����Z����§ª��«Ì 

�WO O' �A+% 8�"2'G�1 5) �h �1g8�"('L¼W,4'&'6"#�#O\N* 5,4) '&"2 #)�"#�#"%?UN*'&,.?6N+OPN* #?6A+%�"('LÏ>OPNM �'X #?TNzÊe?PO.)�) 8�O.'&O4 /.
34"2%�,$'�N@(�"('&8$"()nÊ 8$ #"Æ¸'&B9�;V)�'&"230 �)�3  #)`8� 5"(?6"() 6E8D?TN*"#$-"() "% �' -�)�N&"('6?! �A+%L �)�3 8�"2'1Ê�(�"2)�)gO4 �A+%
'&"2A+%UN�?6A+%J( O.A+%$"()nÊ�¼Z,.'&'&"%�[O\N& #,4)$?&"�'0"#?UN&"e"# Y94"('A(�"2)�8�"2)� �)�8f9D #"%�>�#"2 #A+%UN1 ;$ �  #')?L �)�34?^�E $"('&?6A+%�)� N&N
?& 5A+%UN*=�O.'*$7O.A+%�"2)�"% �?E³,4)�)$"()C2



� ��� �����
	 �

� � %����� ����	�	��b�H%�"� � � � � ��� ����� � 
`��� 

� 
���� �
	 � ��	�� ��� �
� � ��� � 
��

��)g8�"('��1 #)��5"( NM �)�3�"% ¼ZO4&$ 5N*"%���N(* �'&8$"b8�O\'*O4 /.V%� 5)�34"%(C 5"(?6"()nÊ_8�O41�.B³ �'d6DN&,014?A8�?TN*"%$7"jO4 �?��:9
Í�"( >�5A+%�"()W �)�8 %  <9 ³O.%�)��5 #A+%�"2)s��,4)�"2)K8� 5"Y #)�)�"2'&"2) Î(?A9P�Q�5"#?UN*'6,4)�"() 8�"2?JÍ
O.'&3."2N* 5,4)�?��5"(8� 530�# 5A+%N&�O.?P9
?& 94" �H �?&A+%�O' �"('6"#�#"%?UN*'&,.)�"()B?& 5)�8nÊR8C2 %C2�?& #"E?& 5)�8 )� 5A+%UNWO4$ 6DN&,01:=�"2N&"( >�5 #3.N* $)�8N? ³,4)�)�"2)d #)oq�,4'!$
"( 5)�"(?�"�'0"#?UN* 94"2)i;>=�?6A+%� #')$d&�,.N*"2)UN* [O'�#? =0"2?&A+%�'6 #"(=�"()�(�"('68�"()H2 �  #'68 Ð6"28�,�A+%i8$ #"OR_'6,ËÐ6"#?UN& >�>�#O.8� �)$3
"('6%Ä³,4%UNzÊ\?&,�?\,0$d$EN "(?¢"# f"( 5)�"(' ;D?UN* 9� 5"(') �)�3!8�"2'HÎH?P9P�Q�#"%?�N&'&,4)$"()3 �)�8b.B³ $' 8�O.?d¸\?A9H% "% �A+%UN*"%�#"#?UN&'&,4)
=� 5"2N*"2)K?6 #A+%K >$�$7"2'!%Ä³,4%�"2'&" R_'6,ËÐ6"#?UN& >�#?6A+%�O4�5"()KO4�#?Y�1 #)B.aO.)�30?PO.)Ä³O'�#"YO.)C2��! 5"(?&"2'�6$O.A+%U94"2'&%�O4� N ?6,0�>�
 >$ 9.,4'!�5 #"(3."()�8�"2)v¼ZO4&� 5N&"#��O.)�%�O\)�8 94,.) 6�N�³,014"2) 94,0�;�#?TN�³O.)�8$ #3� #,4)� 5?& 5"('6N&"('�R1'&,ËÐ6"%?�N& >�5 #,4)�"2)b$- 5N r ? �
"(')��³O4 �N*"('TNe(�"2'&8�"2)C2��! #"Y�1)�"2'&34 5"("( 534"()J(�"('TN*"�.Z³ �'C8� #",Î(?A97 �)�8S¸\?P9A6�A+%�O'�#"W8�"2? r ? � 9H��,4)�?�=�"2N&'*O.3."()��� ��� <����
0�� < ��� � < � � , � ,  �)�8���� ��� �����j0���.�� � � < � , ��, 2

�_"('630�#"2 #A+%UND$7O.)j8� #"2?&"�$7 NC8�"()��1)�"2'&34 5"("2 #34"2)L(�"('TN*"2)<8�"('�)B9 N&"() �>O4 �&�N*?&A+%�O4�#"2)G.!  �'*( O.?6?&"2'A9
?6N&,$'� O.%�)��5 #A+%�"+��,4)$"()j8�"('	¼W"('6)��[O.8/ �)�3&(JÊ�8� 5"W?& #A+%j34"%$" O41Y8�"2'AqR,.'!$-"#�

- )½Á ( �
¸ C � 0 a @ a m ��2.Î n

 #)7O\N&,0$/O\'&"()��1 #)$%�"( N*"()7"('634"(=�"() m Í
O.=0"%�>�5"���2.Î njÊ�?&,Y(C #'68/8� 5"VO\)�34"(?)&�'&,DA+%�"2)�" �_"2'&?&A+%$ #"(=/ �)�3 8�"2'�1 #)/.aO\)�30?PO.)# O4�5"!=�",(Y2�8$ #"W;D?UN& 59D #"2'! �)�3Y8�"2' ÎH?A9S�5�5"#?UN*'6,4)�"2)b?6 #A+%UN*=�O\'#2
)

R_'6,ËÐ6"#?UN& >� � Î ¸ �
� Î 9cuiÊ�, 9<u�Ê¨Î�¸', 9Hu�Ê u ,',

ÀXÂ ��� ¸ 9k¸MÊ�u 9<u�Ê ,$u!u 9Hu�Êº¸6¸$u
$�6 � � � 9���Ê�, 9BÎ6Ê¨Î�¸', 9Hu�Ê ,$u!u
K Â ? � � 9 �iÊ�u 9�¸iÊ u!u!u 9Hu�Ê�� �!u
K � � , 9BÎ�¸iÊ�, 9<��Ê¨Î�¸', 9�Î6Ê � �!u

 � � p 9BÎ ��Ê�u 9H�:Ê ,$u!u 9�¸iÊ u!u!u

��� ����
�
�� 14,@< 0�%�&('*),+�-.'*'!-/+0'!& & '*),12'43657 ) &�809,9 '*) 9 12: G 580; &�<.-.= ; ' @ :�&>'!&�?



�2p �l� � #�

�& � �j
�� ���%#;
��� 	 � � �k
�� �������?�%#H�?���:� 
��D��"�# ��� ��
��	��� �[��#`Ï ? �

�! #"X�!"]N+O. ;�#?@(�"('68�"()  5)l8�"()g)�O.A+%/.J,4�#34"2)�8�"() ;>=�?6A+%�)� N&N*"2) O.)$%�O.)�8l94,4)��W,4'&'6"#�[OPN* #,.)�?&8� #Ow9
34'&O4$d$-"()W.!  �' 8$ #"/"2 #)�"2"#�5)�"() 6L8�?TN*"%$7"i"2'!�2 O' $N*"2'6N�2
�! #"Y94"2')(�"()�8$"2N*"jL�cIZ=9�L O.?& 5?@ �$K.aO41.N&"LÎ8u �
qh �)�?UN* 5,4)�"2)c$- 5N 8�"()GR O.'&O4$7"]N*"2'&)"r )��$u3 �)�8ov ) �/2

����� ! � 	�

�

;D $?&3UO.)$34?!&� $)�?UNQ.!  �' 8� 5"�=�"2N&'*O.A+%UN*"]N*"F6�"��L �"()�"� 5?6N
8�O.?56�N*,014?A8D?6N*"%$�� ��� ? � 2.�!"2' "( 5)�"( 53D$  ,430�5 <9
A+%�"��1 5)/.aO.)�30?PO.)�O4��94"(')�2 O4 B.eN:"()$"('&3."2N* 5?&A+% 34"2?&"2%�"()�  �=�"('78�"#$ �1 #)�3UO\)�34?!?PO.)�O4�V8$"(?��\?P9�� "# $A+%�NA9
"#�5"#?UN*'6,4)�?
8�"(? � ? � 9���,4)�?���(C #"_8�O\?��W,4'&'6"#�#O\N* 5,4)�?&8$ [O.34'&O4$�$� 5)E;V=�=� ;�#8� �)$3���2��	"2"( 53.N�2w6�,4$7 N
?TN*"%�>�5N
8�"2'��1 #)/.aO.)$3: #)b8�"() cW'! �)$8�"# �?TN+O.)$8 8$"(?�R1'&,\N*,4)�?>8� #"E"( #)/"( #3."3Z  ,434�# #A+%/?."( NO.*  $'!"( 5)�" ��'*O.)$?).J"('P9
'&"(O4?UN* 5,4)X8�O.'#2

�����	��

������� 
"! <$#&% :0),),'!< 8 1,-.:�& 9�' - 8 +0) 8)(*( 3 57 ),+.- / ? � 8 < 9 � 7 & � 1,-.:�& ' ' 9 -.& 12'*) & 7 � </' 8 ),'!&
021 9 1 8 & ' ' 943 ?65 '*)�70:0) +0' ; : 1 '!& 9 -.& ' % -.&(+ 8 &(+ 9�� 8 & 8 < 7 & ' %�-.&>3 8 &(+ � 8 & 8 < ?



������� �  �� � �	� ? � ��


����� � ��
 � � 	 

�

�WO 8�O\?<8�"#$ R_'6,.N*,.) .J,0�#34"2)�8�"`)� O.A+%�?6NB%� ,4%�"(' 34"#�#O.8�"()$" R_'6,��6"#?UN& >� ��8�O.?��:9 ��"( ;�#A+%�"2) �V?6A+%�,4)
 #) ;V=�?&A+%$)� 5N6N��B2 �02�� =�"(%�O.)$8�"#� N�(* �'&8�" �
(C #'68 )E $) O4�5?�R1'&,��6"%?UN* >� 8�O.? $�6 � � 9���,4) 94"('A(�"2)�8�"]N�2
L�"2 V8� 5"(?6"#$ 6E8D?6N*"%$ �5 #"23.N-8�"('��1 5)�3UO.)�3.?!?PO.)�O4�C8�"2?��\?P9�� "# �A+%UN&"#�#"%?UN*'&,.)�?i8�"(? � ? � 9���,4)�?/"2)�"('P9
34"]N* #?6A+%G",(C #?&A+%$"()<8�"%$ �_ 5)/.aO.)�34?\O\)�O4�  #)j8�"2)BcZ') �)�8�"% �?6N*O.)�8N $)�8 8�"2)N�1 #)B.aO.)�30?PO.)  O'�#"()j #)j8� 5"
C�� �N6�A+%�O4�#":8$"(?3R1'&,��6"#?UN* ;�#?���(�O.?  >$ �W,4'6'&"#�#O\N* 5,4)�?68� [O.3.'*O4$�$  5)`;>=$=� >�58� �)�3 ��2 �c"# `"2'!?."2)B9
)�"2)g 5?6N#2 �! 5"�6� NM �O\N& #,4)K #?TN  O.%�)/�# #A+%^8�"(' 8$"(?f #)^;>=�?6A+%�)� 5N6N��/2��02 �/=0"2?!&�'6,�A+%�"2)�"() 6DN&,014?)8D?TN*"#$-?
��� ��� � K ��� 2��! #" �H?A9S�5�5"#?UN*'6,4)�"2)b8�"2? � O.'634"2N&?�=��#"2 #=�"()�(�"(34"2)b8�"2?C34'&,01."()X"()�"2'&34"]N* 5?&A+%�"2) ;>=E9
?6N*O.)�8�?F"# j8�"2)GR1'&,��6"#?UN* ;�>?PO.)# O4�5"()�(�"( N*"('6%� #)c&�O.?6?& 9�2

�����	��

������� 
 ! � # % :0),) '!< 8 1,-/:�& 9�' - 8 +0) 8)(*( 3657 )���� � � - / ? � 8 < 9 � 7 & � 1,-/:�& ' ' 9 -.& 12'*) & 7 � </' 8 ),'!&
021 9 1 8 & ' ' 943 ?65 '*)�70:0) +0' ; : 1 '!& 9 -.& ' % -.&(+ 8 &(+ 9�� 8 & 8 < 7 & ' %�-.&>3 8 &(+ � 8 & 8 < ?



��� ��� ����
�����
	����
��� �;
������������������������� � ��� � ��� � �� � ���
���������"!#� � � ? �

��� � $ ' 
 � � 	 

�

�!"#$ $&% � � 9 �
O.'&3."2N5.J,0�#3\N1 #)Y8�"2'f6�"��L �"()�"V8�O.?(' � ? � 9���,4)-O4�#? �
O.'&34"]N�2��WO.?_"2)�N&?!&�'6"(A+%�"2)�8�" �W,4'6'&"�9�[OPN* #,.)�?&8� #O.34'&O4$d$ .!  �':8� 5"(?&"2?�6DN*,01.?)8D?6N&"#$  5?6Ni 5) ;>=�=� ;�#8� $)�3 ��2��`8�O.'634"(?TN*"#�;�5N#2*)  O.%�'6"()�8 8�"2'
�1 #)/.aO\)�30?PO.)�O4�Z 5) 8�"2) cZ') �)�8�"% �?6N*O.)�8 8�"2?�R1'&,��6"%?UN* >�5? ?6 #A+% "2)�"('634"2N& #?&A+%  ;$d$-"('�(�"( N*"('b8�"#$
�1 #)�34O.)�34?)?\O\)�O4�_8�"(' �H?P9P�Q�#"%?�N&'&,4)$"()`8�"2? �,+ � 9 ��,4)�?@)  O.%$"('6N��
'   �A ?UN 8�"2'b�1 #)$3UO.)�34?)?PO.)�O4�_8�"2? �\?P9
� "# �A+%UN&"#�#"%?UN*'&,.)�? 8�"2? �
O.'634"2N&?@ ;$d$-"('>)# O.%�"2'EO\)K8� 5"��_ 5)/.aO.)�34?\O\)# O4�#"  #)B8� #".-	� �=6�A+%�O4�5"-8$"(?
R1'&,��6"%?UN* >�5?>%�"2'*O.)H2:�1'V94"2'!�  O4 /.eNZO4�;�#"2'&8� 5)�34?C >$�$7"2'V)$,�A+%�",(C #?&A+%$"() 8�"() �1 #)B.aO.)�30?PO.)# O'�#"()b #)d8�O.?
�H?P90/!'&=� N+O4�
=�"%(Y2 8$ #".- � �=6�A+%�O'�#"f8�"2?@R1'&,��6"#?UN* ;�#?#221."(8�,DA+% (C #'&8B=�"( 18� 5"(?6"#$ 6�N*,014?A8D?6N*"%$� >$
3_"('630�#"2 #A+%="# /$ 94,4'6%�"('634"(%$"()�8�"2)d8�"2'O�1 5)/.aO.)�3Y)�O.A+%4- � �b"# �)$"(%�$-"()�8b=0"]N*,4)UN#2

�����	��

������� 
"! 
 # % :0),),'!< 8 1,-/:�& 9�' - 8 +0) 8)(*( 3 57 )�5 � + � -./ + � 8 < 9 � 7 & � 1,-/:�& ' ' 9 -.& 12'*) & 7 � </' 8 ),'!&
021 9 1 8 & ' ' 943 ?65 '*)�70:0) +0' ; : 1 '!& 9 -.& ' % -.&(+ 8 &(+ 9�� 8 & 8 < 7 & ' %�-.&>3 8 &(+ � 8 & 8 < ?



��� ��� L�� � � � + � ���

��� � $�� � � 	 

�

;D�5?@9.,4'!�5"2N!"2N*"2?bR1'&,��6"#?UN* ;�5(C 5'&8K8�O.? ' � � 9 ��,4)K=0"]N*'&O.A+%UN*"2N#2QZ O\)^"(')?."2)�)UN-O4$ �W,4'&'6"#�[OPN* #,.)�?&8� #Ow9
34'&O4$d$ m ;V=�=� >�58� �)�3 �/2 �Ln�� 8�O41X?& 5A+%K8$"('I�1 #)/.aO.)$30?PO.)�O4�  5)B8�"()^cZ') �)�8�"% �?6N*O.)�8K8�"(?�R1'&,��6"%?�N& >�5?"()$"('&3."2N* 5?&A+%7)�,�A+%K(�"( 5N&"('_8�"%$ �_ 5)�3UO.)$34?!?PO.)�O'��8�"(' �H?P9P�Q�#"%?�N&'&,4)$"()-8�"(? �4+ � 9���,4)�?_34"2)  O.%�"2'6N�%�O\N�2
�! #"2?&"  5)�)�"2'&"() �
O.'&3."2N*"%�#"%?�N&'&,4)$"()�(�"2'&8�"2)^O'�#?&, "# �)�"2%�$-"()�8KO4?UN* 9� 5"('TN
 �)�8B)�"2%�$-"() O4$ 6DN*,01w9
34"2?&A+%�"2%�"() N&"( ;�i2��!"('*�1 #)/.aO\)�3Y8�"(?��\?P9�� "# �A+%UN&"#�#"%?UN*'&,.)�?V8$"(? � O\'&34"]N*?C #)i8�"2)dcW'! $)�8�"# $?6N+O\)�8 8�"2?
R1'&,��6"%?UN* >�5?�(C 5'&8  ;$ �H $34"�8� 5"(?6"('Q�1)UNS(C #A ?L�> $)�3Z >$�$7"2']$-"(%$'¢ �)UN*"2'&8�'   �A ?UN�2L�1)�"2'&34"]N* #?6A+%f94"(')�2 O4 B.eN
8�"2?&?&"2)N�1 #)$3UO.)�34?)?PO.)�O4�m)L �)b?&"2%�'C8� #A+%UNF �)UN*"2'&%�O4�5=X8�"('F�1 #)/.aO\)�30?PO.)# O4�5"! #)X8� 5"ZO.)�34"2'&"23.N*"2)GR1'&,w9
�6"#?UN& >�>"% �?6N0 O.)�8�"Y$- 5N - ��� �/(�"#�#A+%$"E)L �)b8�"()j34"(?&O4$ N&"()��_ 5)/.aO.)�3Y8�,4$7 5)� #"2'&"()H2

�����	��

������� 
"! 
 #�% :0),),'!< 8 1,-/:�& 9�' - 8 +0) 8)(*( 3 57 )"5 � � - / + � 8 < 9�� 7 & � 1,-/:�& ' ' 9 -.& 12'*) & 7 � </' 8 ),'!&
021 9 1 8 & ' ' 943 ?65 '*)�70:0) +0' ; : 1 '!& 9 -.& ' % -.&(+ 8 &(+ 9�� 8 & 8 < 7 & ' %�-.&>3 8 &(+ � 8 & 8 < ?



��� ����� ��������
	����
��� ���������������������������� � ��� � ��� � �� � ���
���������"!#� � � + �

����� 	�
 � � 	 

�

�WO.? %� ,4A+%�?6N&34"#�#O.8�"2)�"cR_'6,��6"#?UN& >�� 5)k8�"('�6�N*,014?6"��L �"2)�"X #?6N 8�O.?
��� � 9 ��,4)H2 ;D$ �W,4'&'6"#�[OPN* #,.)�?&8� #Ow9
34'&O4$d$  5)d;>=$=� >�58� �)�3 ��2 � "("( 53.N!?6 #A+%<?6,4.J,4'6N��08�O41:8� 5" �H?P9P�Q�#"%?�N&'&,4)$"()<8�"2? � O\'&34"]N*?!)L �)<"2'&%�"2=B9
�# 5A+%�"() �1 #)��� �1 =�"(?6 5NM"2"()C2"��%�'@�1 #)�3UO\)�34?!?PO.)�O4� 94"2'!�2 O' /.eN@"()�"2'&34"]N* #?6A+%k34"(?6"(%�"2)`)L �'@)�,�A+% ?D)�O4&�&
,4=�"('6%�O4�#=X8�"%$ �1 #)/.aO.)$30?PO.)�O4�m 5)X8�"()dcZ') �)�8�"% �?6N*O.)�8 8$"(?OR_'6,��6"#?UN& >�#?%2 �V 5"('C #?TNC"( #)$"@?TN+O.')?."��VO�9
��� O4�>?��0&�&��; �����"# ����A( O��6N����C2! "���
� � ���UO����$#)?PO���O4� � ��#*��#A9 �%�# �&('*)��%�+�%?,)-�-�$��# � ��# �/.��0�$��)-# � #1) � .�9
�$���$���2�������0�$��) � #0&('3� � ����64&('5.'�+�".' /.�(  .��0)-#6�$��#-&('���78���=(9�$� � ���� �� �;: ���!�  .' /.<) �0�=)M"�)	"%( � #-&('���� � ���
� � �/.>.����0??.��# .4�@��� � � ��� � - � �b �� � - � �d64&('5.4�@��� � ��#FRA�-���0�%?*) � �@##2

�����	��

������� 
"! � # % :0),) '!< 8 1,-/:�& 9�' - 8 +0) 8)(*( 3 57 )CB � � - / + � 8 < 9 � 7 & � 1,-/:�& ' ' 9 -.& 12'*) & 7 � </' 8 ),'!&
021 9 1 8 & ' ' 943 ?65 '*)�70:0) +0' ; : 1 '!& 9 -.& ' % -.&(+ 8 &(+ 9�� 8 & 8 < 7 & ' %�-.&>3 8 &(+ � 8 & 8 < ?

DO$ ��� ��ED?*) �F:G� )  .?) � ��� � �������0��� �H#A9S�5�@�#?*)��0�$����� � ��# �/.��-����) � �$��#�"% I7J��#0)  .�) � �$��� �K# � � �L� �
EM7�7 � � �  ���� ��2ON ��� �2���*)�#)&��-��&('���� � ��� ) � �!?L ����$# �L ����0#-&('�� � )-)-�c.   ��
3P���!�; �#0)K �� � � � �/.>.������ � ����#
�H#P9P�Q�+�%?,)-�-�$��#Q���#"�� � ��)#2

64�4.R�$�1)Y( � � �S� �% �)M� � &(' � � .'1=.>.�#0)�  �78��� � ���T�$��#-.4$U)���� �A�����-� � ��7J���0� � &('T' � �J(9��� � ��� 3P���)�> �#1)
�  ��0&(' � ����� � �/.>.���� � �0$ � � � ���1)�( � � � 24�P�0#0)V.4$W'��G&('��������-����) � #-&('���� �A� � � � ���56B??.4�+.M�$�,( � ���*) ��� �



��������� � � � � + � � �

� �$� � #�.�) � �$�2.����6� � �% �)M �����2�Z � )Q.�� � ���-���")T�$�0)-��� ��(9����� ��� � �H#P9P�Q�+�%?,)-�-�$����� .4?*) �@:G� ���0)	(6��� � ��� �
� .���� � ���5�$�)$ � � �����	� � �/.>.������-�H.'?,) � �$�H24 � ��� ��� � #-.�) � �$�;� � ����#6#-�4�+&('������
9P64&('5.4�@���B9S�Q�+�#?*)-�-�$��# � #1)
#-��'��* ��J(K.�'��-#0&('�� � ��� � &('C2

�����	��

������� 
"! 
 # B � � - / + �	��
 :01 8 </'
� -/) � 7 &>+ 9�� 7 '*) 9 = ; &>-/1212' 3 57 )���'*) < 7 9 1 7 & ' % -.&(3 8 &(+ 8 < 9 � 7 & ���1,-/:�& ' '*)��#),:��2' � 1,-.</'!&('*),+�-.' - (�� 8 1 :0) 9�� 9 12' ( 3 57 ) '!-.& 8 � 1,- 70' 9��*9�� %�</' � 12),:�&�?



� � ����� ��������
	����
��� ���������������������������� � ��� � ��� � �� � ���
���������"!#� � � + �

����� �������
	�����
�� �������������
������� ��! �

 � � � � � ��� : �$�0'����0�$��'���� � ��� EM7�#0&('�� � )0)���� � .��0�$��#1)���"#"@)-���%$�.�&(' : ���-'5.&"@)�� �('�)+* � � ����� ��� �3E-,/.
) �F:G� ���0)���� � ���,�H#1.12�"+��,*)��-�������3)�� � '�)+* .�� � ���0��� ��� � 3P���0#-&(' � ��7+)���� � ���42 � �65>.����/,?.��# .&"+�75* )��
� .�# ��#1.��%�8)�&('*)-�8"+��,*)��-��� � ��# �/.��-�$�=)�#��:99��� � ��� � � � ��� 78� �+� ��� EM7�7 � " � )����$��� �<; 
=)�� � �+; �S.>"@#
�?)��+,*) � �$����� � ���A@A�-���0��,,) � "B" . � )���� : ��� � �8)4)C" � &('*)�;

EM7�7 � " � )����*�+; 
D'�� � ��) �/9 � � 7J� � #FE � �8"+#G96� � #0�Q7J� � � � �����H@P�0���0�8,*) � "+�������0� � � : �$� � �$� ,�� 3�I�.>*J) � *
� .�7J�$�-#GK4#1)���* � ��� 3P���F"B)�#0) �L)����-#0&('�� � )-)-5* )�� � � � �H#G.M2:"@�8,*)��0�$�  )�78��� � �0� ��N �  �/O$�����$� � �L)����$��� ' � �6.
99���P'�)�� � *�*U)8; ) � �P#-&('����Q'8) : �$� ���09  .�'��*)�� � #0) � ��� 3P���0"#)�#1) � *���.>"#"@� � ��� �P.1$4&('5.>"@���6.M2�"+�8,*)-�-�$�����
* � ) � ��*R2 � �<5>.����
�/"+� � &('+'�)�#-�=)C'����S;

T�U�U�VXWZY�[�\�] 
 !_^ # 
 :01 8 <.'*) � -/)1` 7 &(+ 9 � 7 '*) 9 = ; &�-/121 3 57 ) ' '!& ��'*) < 7 9 1 '!-.&(' 9 �*9�� %�<.'�` 12),:�& 9 1 '!-
��aba `0' �dc 8)( 7 �#) :�� '�` 1,-.</'!&('*) +�-/' - ( � 8 1 :0) 9�� 9 12' ( 3 57 ) ' -/' 70'*) 9 = ; -/' ' '!&('!&*70:�<.< 9 1 58 & ' -/+ -.:�&>- 9 -/'*) 12'!&���),: �
�2'�` 1,-.<.'0?
� � E 7�7 � " � )���� �<; � � #1)d'8) #-��'���� �?9 � �e'&; �f;578� � � � �����d2A�����0� � � : �$� �D,�� 3DI�.>*J) � ���A2 � �<5>.����

� ��#,��#1.12�"+��,*)��-����# � ��# �4+Gg .�� �$��#h* � )�96.�&('�#0��� � ���=@A�-���0��,*) � "B" . � )���� � � '# ��'����0�i$G&('5.>"+��� � ��#
@A�-���0��,*) � "@# #0)�.�)-)0j5� � �=)�;� .�7J� �8� #0) 7J� � #FE � �8"@#099� � #0��.>*k@A�0���0�8,*) � "B99��&('�#0�8" : ��� ' � g �5.�&(' � � g '8)
���0,���������� � � .&O � * ��.>"#"@�-'�99� � ��� �/�-.���#G5R���F,?.��� .>"+�D'8)��# .�&('�#1)"7J� � � � � � � � �$����$G)-�/O$�������0� � ��� � � � ���
'  �$'����Q.����$���-����)�����@A�-���0��,*) � "B'8)�#1)(.�� � � � ���$�l5>.����$���49 � � � ;m$4� # � ��',)A* .�� � � .>OQ5  )�� ��� �e$ � )C)5.?) � ���



����� ��� � � ����������� ��� � � � ��� �	� � � ��!"� � �

� � g � � +Gg � � � � ��� #0� 99�$'+"�2 � �<5>.����
�5.�&(' - � �
.>"+#Q.>)�&(' �5.�&(' -�� � � ���<,G7�.��A9  .��-� � '�)����0#0)
� ���d2 � �<5>.���� � � � .�# '# ��'����Q.��������-����)�� - � � � �@: �H.>) � �/* � � � ���1)�;6�M*�
 )���� ��� ��#-���f2A�*)M9 � &�, "B)����
� � *
*U) � ���(2 � �<5>.���� � )����0#-&('�� � )-)9�5.�&('#- � � � * 3P���-�/"@� � &('�'8)<* : �$�0'����0�$��'���� � ���4@A�-���0��,,) � " '8) �
99�$' � ���$���$��� � ��� �5.�&(' -�� ��, "+� � �����A9 � � � ;J � ��#Q'5.�)A9 � � #-&('��$�796� � )����M�$7J��� ���G9  .�'��*)-9d)�� � �
� # � ��'���EM7�#0&('�� � )0) �<; �>; ��
�, � ���8* .�) � #-&('�� N �  )�� � �>;

T�U�U�VXWZY�[�\�] 
"!�� # 
 :01 8 </' � -/)1` 7 &(+ 9�� 7 '*) 9 = ; &>-/1212' 3 57 ) ' '!& %�-.&>3 8 &(+ & 8 = ;������ 7 & '������ 1 '!-
� `0' �dc 8)( 7 �#),:��2'�` 1,-.</'!&('*),+�-.' - ( � 8 1 :0) 9�� 9 12' ( 3 57 ) ' -/' 70'*) 9 = ; -/' ' '!&('!& 70:�< < 9 1 58 & ' -.+ -.:�&>- 9 -/'*) 12'!& ��),: �
�2'�` 1,-.<.'0?

 .�#D)���#GK4#1)���*;.�) � #0&('�� 3P���-'5.>"F)���� � ����7J� �@� ��� ��)�� : ���i5* )�� � ��� 2 � �<5>.����C�5.�&(' - � �4)�� �
- � � � * �6���0� � &(' � ��� @A�-���0��,*) � "@� $ % � g )�� � ' � +Gg �-��#0)+"@) � ���0) .&)�# � )+* ��� � #-&('���� @A�0�$7+"+��* ���
7J� � � ���  .��0#0)���"#"B)���� � ���Q���*)�#0E��-��&('���� � ��� 7J��99����)-��� @A�-���0��,*) � "B'8)�#1)� .�� � � � )��-&(' ��� � 78���L)4)C'�)-���
� N�� .��?)��<,,) � �$�����S;



� � ����� ��������
	����
��� ���������������������������� � ��� � ��� � �� � ���
���������"!#� � � +Gg

����� ���=��� ��� ���	����
���� ! 
� ��	���
�������� �8�P	�� ���8	�
������	�=�����A��� �����
�8! ��� ����������� �P! 	�
 ��� 	 

�

 � �9EM7�#0&('�� � )-)�� �+; � )�� � �<; N"'5.�78��� ���8'�� � ��)�� � .&O � * $G)��>O$#0KG#0)-�8* � � g ��� +Gg .>"#"@� � �0� � �/.��0�$��)G.
�8"@�8,*)��0�$����� .&,,) �@: # � � � ;5 .&* � )9# � � � ��.�)  )��0" � &(' � * @A� � �<' � E2.>)�&(' � ��'��0)�� � "@&('������0�H.>,*) � �$����� �<9 � �
'>; �-; � ��'��G5>.�&('�� � �<5>.���� � � ��'��G5>.�&(' � ��� � #-.�) � �$� )�� � �/�-.���#G5R��� � �$� � #�.�) � �$� � �0�H.>" � # � ���075.�� )�� � ,  �$�������
���*)-#FE��0��&('���� � .>)�#0�$��99���1)���)A99��� � ���S;

T�U�U�VXWZY�[�\�] 
"!�� #KB � g -�/ +Gg � 
 :01 8 <.' � -/)G` 7 &>+ 9�� 7 '*) 9 = ; &>-/1212'43 57 )
� -/'!<.3 8 = ; '!-.&(3 8 &(+ 8 < 9�� 7 & ` 1,-/:�&
' '*)���),:��2'�` 1,-.<.'!&('*),+�-/' - (�� 8 1 :0) 9�� 9 12' ( ?

�  )�� ��� � � �-� � 2�"+�8,*)-�-�$����� � ��# $G)��>O$#0KG#0)-�8* #U��� g � �,+Gg # � � �S��� � : ���0#-&(' � � � ������� .&,,) �@: ���
$4&('5.&"+��� : �$��� � ��.�� � ��� #0�8E5.�� � ���0) � � ; 'S; ��� � � �������-��� �H#G.M2�"+�8,*)-�-�$����� � ��#��/.��0�$��) � �$��# 99��� � ��� � * .
* ��� � � � ��� N �F)�� � '8)�#0)(.�� �C� ��# @A�0���0�8,*) � "+#K� � ������5>.�������� � � .�# ��#1.��%�8)�&(',)-�8"@�8,*)��0�$� .>)�#-��.�'+* #F"+��#
� �3���*)�#FE��-��&('���� � '� �$'���� .����$���0����)-�e2 � �<5>.����>,�.��# .>"+�&;4Ef)�# ��� ��#-��* N �F)�� �C� #0) � � ��� � )<"@) � ���/* � .>" .
.>)�#G96���0)F)���� � * � .�'<* ��� � ��# � � � �8"B"+# )��5.�7�'# .���� � �$��� � � � "+&('���� �$���-��&('*)05R���0) � ��)�� )�� � ��#�,?.���� .>)<5
��� � � �/*�E+" � ,?.�) � �$����� � ��� �Q7J� � �6���  )�&�,,# � &('*) � �/)���� � ��# @/.>)+" � .1@A� � �+' � E�#:)�� �;� ��� $4&('5.>"@����#1)��F)<,,)F)��
.>)<5<)-�-�=)������ � � � ��� � : ���0' � &(',)-��)A96��� � ���S;

$4� ���-�$��78���W# � &(' .&)�# � � �<5>.�&('���� ,��/*U7 � �5.?)��$� � #-&('����  DQ78���F"+���/)�������� 5* )�� ��� � � �-� � *  �$�/" � .
&('����h2 � �<5>.������-�H.&,,) � �$����� ��� � 3 � ��"B5>.�&(' 96.�'��0#-&('�� � �+" � &('+,�� � )-��� � �+; � 
 � � �<; � 
�)�� � � �+; � 
 � 99�$78� � * � )



����� ����� ��� ��� � � � � 	����4! �� ���
� ������� � ����� � � �
����� ���	� ����
 � �������4�
! � � ��� � � � � � ! � � g �	� +Gg �$�

��
�� ��� �.) .�'��-#0&('�� � �+" � &('+,�� � )e5��)�� � ��� 2 � �<5>.���� : �����+.12�"+��,*)��-������� )�� � ��� � � �$� � #�.�) � �$� : �$��� .
2�"+��,,)-�-�$�����U7J�8'�� � &('�����)�9d)�� � �>;? � �A#0� 7J���0��&('�����)���� ) � �0, )����$# �L)����-#0&('�� � )-)��9# � � ��� ��EM7�7 � " � )����
�+; �Q'8)�#-.>*
* �����$��#1)��8"B"@)

2 � �<5>.�&('6.M2 � �<5>.������ ����� � ��� � �
!#"%$ � �'&(� � �

)+*�,.- 
 � �/&0�21 �)3* ,.- 
 �
�21 �!#"%$ � �/&0� � �

)3* ,4- 
 � �'&0� � �
)3*�,.- 
 � �+;%� 



 96� � 5>.�&('6.M2 � �<5>.������ � 1 � � ��� � �
!#"%$ �51 �!#"%$ � �6&0� � �

)#* ,.- 
 �
� � �
!#"%$ �

� �
!#"%$ � �'&(�51 �)+*�,.- 
 � �+; � 


 "�-� � 5>.�&('6.M2 � �<5>.������ � � � � � � �
!#"%$ �

� �
!#"%$ �21 �!#"%$87 � �+; � 


) � � '8) ���G9K.��0)���� 9K.�����99��� � ��� ��� �#) � �F, )����$# � )����-#-&('�� � )0)��h* � ) #1)�� � �$��� � ��� 
!.�'+" � ��� � � ���$� .
5>.������������ 2�"+��,,)-�-�$����� ,L"@� � �������S96�$7J� �P� ���e2 � �<5>.�&('�� � �<5>.����C�5.�)��)��F" � &(' � )��-&(' � ��� 2 � �<5>.���� � ��#
��#1.��%�8)�&('*)-�8"+��,*)��-����# � ��# � � g .�� �$��# � �/* � � � ���1)�9 � � � ;

T�U�U�VXWZY�[�\�] 
 !�9;: #PB � g - / +Gg � 
=<?>A@?BDC �FEDG1`IH;J	K�L � H C GMLMNMO;J;E >.>.CQPSRH	G �TE C�BDPU@ NMO;E < J;EVL @W> E < J @?B L � H;J ` �
> E < J ' C G��XG < � C ` > E BDC J C GAK�E C E (�� @ 1 < GML � L >.C (8Y

2 � ��� .��5.>"@�$�$� �DQ78���F"+���/)�����".�.&O�) # � &(' 5��)�� ��� �.3 � �8" 5>.�&(' � �$� � #-.�) � �$��.���#0)���"#"@���S;  � ��3 � ��"B5>.�&('6.
� ��� � #-.�) � �$��#096.�'��0#-&('�� � �+" � &('+,�� � )���� � �<; � 
�� � �+;ON 
Q)�� � � �+; 
 
Q5��)�'��-���%'8) � ��� � � EM7�7 � " � )���� �+;�� �
�$��'�� � ��)����4) � �F, )�����# � )����0#-&('�� � )-)-���



� N ����� ��������
	����
��� ���������������������������� � ����� ����� �� � ���
���������"!#� � � +Gg

2 � �<5>.�&('6.�� �$� � #-.�) � �$� � � �S� � � � � � �
)3* ,.- &0� � �

!#"%$ 
 � �'&0� � �
)#* ,4- 
 � �'&(�51 �)+*�,.- 
 �

� � 1 �)#* ,.- &(� 1 �!#"%$ 
 � �6&F� � �
)3* ,.- 
 � �'&0� � �

)#* ,4- 

� �+; � 



 99� � 5>.�&('6.�� �$� � #-.�) � �$� � � � 1 � � � � � �
)3* ,.- &0� � �

!#"%$ 
 � �51 �)3* ,4- &0�51 �!3" $ 
 � �'&0� � �
)#*�,.- 
 �

� � � �
)#* ,.- &(� � �

!#"%$ 
 � �
� �
)#* ,.- &0� � �

!#"%$ 
 � �'&(� 1 �)3* ,.- 

� �+; N 


 "�0� � 5>.�&('6. � ��� � #-.�) � �$� � � � � � � � � �
)3* ,.- &0� � �

!#"%$ 
 � �
� �
)3* ,.- &(� � �

!#"%$ 
 � �21 �)#* ,4- &(�51 �!3" $ 
 7
� �+; 
 


E-)�� �.>"B" � � � #0) � ���/#0)(.��F,��6EM7<5>.>"B" � ��� ) � �F, )�����# � )����0#-&('�� � )-)-� 5 �)�� 
 99� � .%7+'l9D;$ "�0� � 5>.�&(' � �$� � #�.?) � ���S;
2A�(,?.���� � )��0&(' ��� �-2 � ������#0&('5.&5<) � ��� �H#G.M2:"@�8,*)��0�$����� � ��#K� � g . �/.��-�$�=)�#V���0,L"4�.��0):99��� � ��� � ��� �d5>.�#1)
.>)�#0#-&('+" � ��O/" � &('i'8) 2 � �<5>.����$�0�H.>,*) � �$����� 7J� � )���.��$���S;�2A�-#1) 7J� � #0��'��U�$�-�/O���� $G)-�/O$�������0� � ��� 7 � �=)��=)
# � &(' ��� � � ��$�>" � &('<,�� � ) � ��� ��#0�e2:"@�8,*)��0�$�����7'�) � �$� � # � ���-��� ;

� �/* 7 � �5.�) � �$����� .>)�#e2 � �<5>.�����)�� � � �$� � #�.?) � ����# � � � ��78���<5>.>"#"@# � ���<,G7�.��8; )T��� � �=) * .�� ��� �
� � � ���/* � .>"+#1)(.�) � #1) � , .>)<5 #0�/"+&('�� �/�-.���#G5R���-�0�H.>,*) � �$����� � �+; � 
 � � �<; � 
�)�� � � �+;�� � 
�.�� � � .���� ���0'X�.>"F)
* .�� ��� � ) � �0,L)����$# � )����-#0&('�� � )0)���5��)�� � ��.���#05R��� � ��� � #-.�) � �$� � 9 � �"# � � � �2EM7�7 � " � )���� �<; � �-'8)C#-��'����
# � � �

� ��.���#G5R��� � �$� � #�.�) � �$� � 2 � �<5>.�&('�� � �65>.���� �?2 � �<5>.�&(' � �$� � #-.�) � �$� 
��

���.� � ��� � �
!#"%$ � � 1 �)#* ,.- &0� 1 �!#"%$ 
 � �6&F� � �

)3* ,.- 
 �
��� 1 �!#"%$ � �

� �
)#* ,.- &0� � �

!#"%$ 
 � �6&F� � �
)3* ,.- 
 �

��� � �
!#"%$ � �

� �
)#* ,.- &0� � �

!#"%$ 
 � �6&F� 1 �)3* ,.- 
 � �+; � 


� ��'��05>.�&('*)-��.���#G5R����� � 
 96� � 5>.�&('�� � �<5>.���� �?2 � �65>.�&(' � ��� � #-.�) � �$� 
 �

� 1 � � ��� � �
!#"%$ �51 �!3" $ � �

� �
)#* ,.- &(� � �

!#"%$ 
 �
� � �
!#"%$ �

� �
!#"%$ � �51 �)+*�,.- &0�21 �!#"%$ 
 � �+; � 


� ��'��05>.�&('*)-��.���#G5R����� � � 2 � �<5>.�&('�� � �<5>.���� � 
 96� � 5>.�&(' � �$� � #�.�) � �$� 
��

��� 1 � ��� � �
!#"%$ � �

� �
)3* ,.- &(� � �

!#"%$ 
 � � 1 �)#* ,.- &(� 1 �!#"%$ 
 �
� 1 �!#"%$ � �

� �
)+*�,.- &0� � �

!#"%$ 
 � �
� �
)+*�,.- &0� � �

!#"%$ 
 7 � �<; � � 


 "��� � �8)�)F" � &('3���?��/O�)-��� �6� � )-��.��J" � �l5R���0) ��� �M� � �65>.�&('�� � ��.���#05R��� � �$� � #�.?) � ��� � �<; � 
����$�l5R�/"+��) : ��� � ���
� �/* 7 � �5.�) � �$����� * � ) 'X���'����0��� �/� � "+&('����+'�.�'+"+���S;�� � ���078� �K� #1) � ���
	P)����0#-&('�� � )-) 5��)�� ��� � � ��.���#1.
5R���0�-��.>,*) � ��� � ��� � � � ����� �$� � #�.?) � ��� '�99� � ����2:"@�8,*)��0�$����� 7J� � ��'5.>"@)-��)���96��#-���,)F" � &('%, "+� � �����
.>"+# � ���
	P)����0#-&('�� � )-) � ���V7J� �+� ���2.�� � ���0��� � � . ' � ���:99��� � �$#1)�����#K� � � �H#1.12�"+��,,)-�-�$� � ��� � # � ���1)�96��� � ���4*J)+O+;
 � ��#-� 78��#-�$� � ���-��2 � �$����#-&('5.&5<) � �����P.1$4&('5.>"@���6.M2�"+�8,*)-�-�$����� � 5>.�#0) .>)�#-#0&('+" � �8O/" � &(' '8)+* 2 � �<5>.����
7J� � '�)�)��-.��$��� ��#FE � �����8"@) # � &(' .>"+#0� .>)�&(' � � � ��� N �?��/O�� � ��� � ��.���#G5R��� �L)����-#0&('�� � )-)��e9 � � � ����;

�6� �Q� ��� �6�=)��-.�&('*)C)���� � ����3 � ��"@)-� � "@&('���� �)�78���-�3�.����$�h*J)+O .�� ��� ��#0��� $G)���"#"+�C���G&(' .&)<5 � � � � .
�$���$�0)�� � "@���$��� � � $4&(' 9 �.�&('���� � ��# : ���G96��� � �=)���� � � � �8"#"@#2' � ���$��9 � ��#0��� 96��� � ���S; 
 )+* � � �����
9 � � �
� * �Q.�'+* ��� � ���V#1)(.�) � #0&('���� @/��)-���*) � .>"+� �.�'����0)���� � � &('*)9.>)<5 ��� � # � &(' : ��� �.�� � ���-� � ���4@ ��)����6.



����� ����� ��� ��� � � � � 	����4! �� ���
� ������� � ����� � � �
����� ���	� ����
 � �������4�
! � � ��� � � � � � ! � � g �	� +Gg � 


T�U�U�VXWZY�[�\�] 
"! 939 # B � g - / +Gg � 
=<?>A@?BDC �FEDG1`IH;J	K�L � H C G LANMO;J E >.>.C P RH;G �QE C�BDP @ N O > G @ J;L P C G @?B L � H;J ` > E < J
' C G���G < � C ` > E BVC J C GAK�E C E (�� @ 1 < G L � L >.C (8Y

) � .>" : ���0'X�.>"@)-� � #0#-� �<'>; �-;57J� � � ��� � #-.�) � �$�3� � ����#A2�"+��,,)-�-�$��#���� � ���$���*.��������S;� � ��#K'5.?)d'8)�� �5�/"+��� � � .>O
# � &(' 7J� � #FE � �8"+#G96� � #0�D5��)�� � ��� ��.>"B" � ��� 
 99� � 5>.�&(' � ��� � #-.�) � �$� � .�#f@/��)����*) � .>"S5��)�� � .�#d'l96� � )��e'8) � �&.
� � # � ���-��� � ��2�"+�8,*)-�-�$� � )��0&(' � ��� 3P���F"B)�#0) � ��# ���-#1)����T�$�	�.�� � ���1) '5.�)�;S2P#�7J��j5� � ��)�# � &('T� )�� � *
�5�8" � � � ����#�* � ) � �6. � 
M.12�"@�8,*)��0�$�����=)<* �$��78������� �/.��-����)C,����0��#8;  � ��#-� 3P���?�.�� � ���0)����h9 � � ��� )��-&('
� .�# � � ���$�l5R�-�$�0�����e@ ��)����,) � .>" � � &('*)Q���G5>.>O�)�;

� �)�� 3 � �8"B5>.�&('�� � �<5>.����0�)�7J���1)��?�.���)U# � &(' ��� ��#-�
@P�0�$7+"@�8* .�) � , ��7J����#-��.>)65 � .�# @A�-���0��,,) � " �S96��#G.
99���$��� * � ) � � ����� �D 7J���-#0&('X�.�)F'8)���� � ��� 3 � �8" 5>.�&('�� � �<5>.���� �L)����-#0&('�� � )-)���'�) �0��&('������ � #0)�;





� ��� �����
	 �

� �

 ��� ����� � ��������������� 
 � � ���
� �� "!#�%$ �%���
& � ' �)(+* , - .�*

) � � .>* 2A� � � : �$�;EM7�#0&('�� � )0) �<;��/; �����09 �.�'��,)(96��� � ��� � #0)��*#-�/"B"��L)��3.>)<5 ��� �  � #0,G�0�8E5.��+'�����'�9 � .
#-&('���� � ���;�0/<EJ��� � * ���*)���"#"@���  .�)����
)�� �;� ��* * � ) � ��� �K.�# � # N �������-.�)���� � ��)�'�� � �Q7J���-��&('����=)����
) � �0, )����$# �L)����-#0&('�� � )-)Q5��)�� � ��� 2 � �<5>.���� � * $G)-�/O$#GK4#1)���* ���W1 g � � � g � � ���$���$.����$��� 96��� � ���S;
 .�5��)�� ��� ��#-��# $ K4#1)���* ���4&(' '�99� � 99� � )-���0� � ��&('�� )����$��� �1/ � #1) � ���-��� �A�$����.>)���� � � ���3E /f. )�� �

T�U�U�VXWZY�[�\�] � ! 9 #3254 1 g - B � g � 
+<?>A@?BDC ��EDGG`�H;J;K�L � H C GMLANMO J;E >.>.CQP RH	G � C G B H;L >7698 EVJ PU@ J	K H J ';: < J EVL @ �
> E < J @?B L � H;J ` > E < J ' C G ��G < � C ` > E BVC J C GAK�E C E ( � @ 1 < GML � L >.C ( E ( � C GAK BDC EVN O=<�H C EVJ C G%>5? � 
 O C�< GME C
@ ?A> �3BDC1E Y



N � ����� � � � � � � ��� � � ��� ��� � � � � ��� � � � ��� �	� � � ��!#� �Q� 1 g�� � � g

� � ��� � /f.�� '����$� � �	� #-�/"B"+���='�)��X�.�&('�#0) � � �+*;.&" ��� � � �-� � 2A�-�$��7�� � #0#-�
� � �5.�� � ��� �$���$��� �)�78���-�$��#0)���"#"F)
99��� � ���S;

 � �42A�0�$��7�� � #-#0� � ��� � /f. �Q��&('�� )���� )�� � ��� � � ��� � N�� # � � � � � EM7�7 � " � )���� � ;�
4'8)�#-.>*Q.
* ����* � ) � �8* 2 /6E8��� � * ���*) � .��-�$��#0)-�8"#"F)�; � .��3���F,������*) #-�&5R�$�0)�� � .&O ��� �M .�)����+E+)��<,,)-� � ��� � /f.
� '����$� � �H5>.�#1)6�)�78��� � ���U����#�.&*U)����J2A�����0� � ��78���-� � &('U' � � 96��� ��� �P�1/6E8��� � * ���,)-�8"B"+��� @�)��+,*)��H9 � � � ���1.
�$��78�����699�$' � ���$������� ��� � � N�� 78� � � � ������
 .�78���-�������-� � � : �$�C&H.<; � � ,�� 3DI�.>*J) � .�# 2 /6EJ��� � * ���*)
)+*k5>.�#1)M� � ����� ��.>,*)-�$�d'�99� � )��,)-���0#-&('X�.�)F'�)8;  . � � � ��� � /f. � ��&('��L)�����"+� ��� �>" � &(' � ��� N �0)�� � '�)6.
#0)�.�� � � ��# � .�� � � "@&('�����#M.>"@#-2 � �<5>.����/,?.���.>" .����$��78��)����79 � � � �J#1)���"#"@)M.>"@#-� � ��� �$��#-.>*U)��U.>)<5 ��� ��#0�
)T� � #0� ����99�$����������� ��.���#05R����� )����0#-&('�� � )-) 2 � �<5>.���� � � � ����
H#1.�
 )�#1)(.�� �S� ��#J@A�-���0��,*) � "@# � .��8;��M*
N ���$����#�.�)F'�'8)�� � N � 9 � � �2: ��� � ��� � /f.�� '����$� � �P,�� � ����� �$� � #-.�) � �$� � � ��� ��#-��*k2A�����0� � ��78���-� � &('
���G9K.��0)��=)�;�2 � ��� : ��/"B" � �2.�� � ���-� $ � )F)5.�) � �$�='�� � �$��� ��� ��2A�-�$��7�� � #0#-� � � ����� �6���-��&('��L)�����* � ) � � "B5R�

T�U�U�VXWZY�[�\�] ������� 254 1 g�� B�� g � 
+<?>A@?BDC ��EDGG`�H;J;K�L � H C GMLANMO J;E >.>.CQP RH	G � C G B H;L >7698 EVJ PU@ J	K H J�� : < J EVL @ �
> E < J @?B L � H;J ` > E < J � C G �XG < � C ` > E BDC J C GAK�E C E"! � @$#�< GML � L >.C ! E"! � C GMK BDC EVNMO�<�H C EVJ C G�% ? � 
 O C�< GME C
@ > >'&�BDC1E Y
� � ����� 
 96� � '����*)��0���6. E /-.(� '������ � �)� ��� �-'�)�#�.&*
* ���
* � ) � ��� � N�� .12A�0�$��7�� � #-#0����)�� �2� ��* 2 /6E8� .
� � * ���*) � ��EM7�7 � " � )���� � ; �f'�)Jj5� � ��� # � � � ;�) � � � �$�1) '�) #-��'���� � #1)$� " � ����) .>)�&(' � � ��� ��#-�8* ��.>"#" � ���
: ��� � ��� E /f.�� '����$� � �K�$���$��7J�����6)���)�.>"+��2 � �<5>.����*� )����0#-&('�� � )-)P�5.�'��8'�) � *W�*.��+'���� 2A�����0� � ��78���-� � &('
.>)<5 � �8* 2 /<EJ��� � * ���*)�;J "���MEM�*)-� � " � ��#�2 � �<5>.����$# � � � ��� N �F)�� � '8)�#1)(.�� ��� ��#-@P�0���0�8,*) � "+# � #1) � �



����� ��� � � ������� � � � � ��� � � ���4��� � � � ��� � � � � � ! � � � 1 g�� � � g N 


�/)�)-��� �D 7J���0� � ��#0) � *
* )�����* � ) � ��� � N � .  .�)����S; � � � ���ME /f. �Q��&('�� )���� 9 � � � ��� �  � #0,G�0�8E5.��+'
'�9 � #-&('���� � �8* �$��#�.>*U)-���=2 � �<5>.�����)�� � � �8* �/�-.���#05R��� � � � ��� N �0)�� � '�)�#0)�.�� � * � )f2 � �<5>.���� � �
.��������-����)��7@A�-���0��,*) � "B'8)�#1)��.�� � � ���F, ".�.��1)�; � �$� � #�.?) � ��� )-� � )0) .>)�&(' ' � ��� � * N ���$����#-.�)C'�'8)�� � N��
� � &(',) .>)651;


 )�#�.&*
* ��������5>.>O�)A" �.>O�)Q# � &(' #�.�������� � .>O ��� � � �-� � � '����$� � ��� �-��&(',)P)��*)����0#-&(' � � � " � &('�� 2A�-�$��76.
� � #-#-�D" � ��5R���-�S; ) �.�'��0��� � ��� � � /f.�� '����$� � � � ���C�$��#-.>*U)-��� �1/6E8��� � * ���,)-�8"B"!�$�8* ��#0#-������� �/�-.���#05R���
� )��0&(' 2 � �<5>.���� � � � ��� N �F)�� � '8)�#1)(.�� � ���F, ".�.��0)$�6" � ��5R���1) ��� �"E /f.�� '����$� � � 78� � 
 .�7J�$�-�������0� � ���C.�7
��� ,�� 3DI�.&*J)U���-'���7+" � &('����6� � )��?�.��$� : �$� 2 � �<5>.���� � ��'X��$'����-��$4&('5.>"@��� � ��#�@A�-���0��,,) � "@#8; �6� �+� � � '����&.
� � ��� E��-�$�$���$#0) � ' � ���0��� � * N ���$����#�.�)F'�'8)�� � N � ,�� � ����� ��� � #-.�) � �$� � � ��� ��#-��*�2A�����-� � ��7J���0� � &(' ;
2A� � �������1)D*;.���# � &('T.>"B"+��� ��� ���$#M.�� ��� � � ��E 7�7 � " � )���� �<; 
	
 ���8'�� � ��)-��� � �$� � #�.�) � �$��# � )����0#-&('�� � )-)-�
5��)�� ��� �P�$��#�.>*�)���$4��� )����+'K.>)�#�$G)?��/O$���e'�9 � #-&('���� � .(�/� � "+&('����e)�� � 
 � . �.�'��<" � &('���� � �$����� )�� ��� ���0���
$LKG#0)-�8* .�) � , � #-�C#0&('�� � �,)���#�E+" .&)�# � 78��"�'8)�#0� � ���%.>)�&(' � * $,)��/O$#GKG#0)���* ��� 1 g � � � g � �$� � #�.?) � ���
'8)����096.��0)-����� .�� � ���-�<5>.&"#"+#d9 �)�� � � ��� �U�$��'�� � ��)��J$LKG#0)-�8* .�) � , � )��-&('�� � ����� 96��#-���,)F" � &('=,L"@� � �����0���
� �$� � #�.�) � �$��# � )����0#-&('�� � )-) � * � �$'+"@����#1)�� � .G$LKG#1)��8* �$��7��0�4&('����S;

T�U�U�VXWZY�[�\�] ����
�� 254 1 g � B�� g � 
=<?>A@?BDC ��EDGG`�H;J;K�L � H C GMLANMO J;E >.>.C5P RH	G 8 EVJ PU@ J	K @ H;L � C GMLMNMO;E C � C J C J
%QJ P @ J;K�L #�C �;EVJ	K�H;J;K C J�� C�����C GME"! C J >.C�BVBDC
	T@W>.C J PSRH	G 8 EVJ PU@ J	K���
�� � @ > >'&�BDC1E Y
� � ��� ��#0�8* ��.>E � )���" #-�/"B""� )�� ��� � .����$��#FE��0�4&('������  � #F,,�0�8E5.��<' � * ) � �0, )����$#��L)����-#0&('�� � )-)

)��*)����-#0)�&('*) 99��� � ����� ��� �3� � ����# � &(',)F" � &(' : �$� � ��� : ���0#-&(' � � � ������� � '����$� � ��� � � 9 �+� ���-#0E�� �)�&('+" � .



N	� ����� � � � � � � ��� ������� ����� � � � ��� � � ����� �	� ������!#� �Q� 1 g�� � � g

&('���� )T� � #-�����0, ".�.��1) 9 � � � ;5 . � )��0&(' ���*)�#FE��-��&('���� � � �Q��&('�� )����$��� � � � ��� � N�� .��K.�# � # 5��)�� � � ���

H#1. EM�65>.����$#078� ��� ���>)���� ��� � �6��)-� � " � �>)���� ��� ��#0����2�"@�8,*)��0�$�����S.�� � ���D2 � �<5>.����$�-��.>,*) � �$� � �lj5� � ) �@:
.>)�#0�$��#0&('+"+��#-#-��� 99��� � ��� ,?.����=)�� � .>)�&('�� � ��� 3P��� � �>E+E+"#)���� � ��� �K.�# � #-���?��/O$� : �$�
	�� 
 � .>)<5
	
� � � ��� � � �$� : ���0�$���<' � ���M�Q��&('�� )����37J��#1)��.�) � ��)Q'5.�)�� * )+O ��� � D �-#-.�&('�� 5��)�� ��� �������5.����,)-���
D ��#0) � *
* � �>,�� � )����C.�� � ���-����� .�)C)�� #0� � �S;

E-)�#0�*.�����#FE+)��<,,)�5��)�� ��� � 5R�/"@�$��� � ��� �DQ78���F"@���/)����$����# � � � ��� � � � E 7�7 � " � )���� � ;�� � .��0�$��#1)���"#" .
)���� ) � �0, )����$#��L)����-#0&('�� � )-)��)� ��� �('�)��0��99� � "+# .�� � ���-���UEM�<5>.����$#-7J� ��� ���/)����$��� 5��)�� � .�# � � �+" .&)<5R��� � �
2�"+��,,)-�-�$� �$��'X��$�0���S; 2A#�5 �.>"#"F) .>)65 � � .>O ��� � ) � �0,L)����$# � )����-#0&('�� � )0)�� 5��)�� ��� � ���#�0.A)�� �S��� � �����=� .
EM�65>.����$#078� ��� ���>)����$��� � � � �8* 2P�����-� � ��7J���0� � &(' � '��0� � . / � *;. .>)<5 99� � #0����� � � � �8* � ��� � N � .
) � �0, )����$#��L)����-#0&('�� � )-)�5 �)�� ��� �9� � �����*)C" � &('U�0�8"@� : .��*)��'�?#G. E �<5>.�����#-7J� ��� ���/)���� � .�# 2 /6EJ��� � * ���*)A���1.
'���7+" � &('Q)��*)����0#-&('X�.?)C'�)8; 1����/" � &('���� 2 � �4�?)+O ��� ��#-�����&E6. EM�<5>.����$#-7J� ��� ���/)����-9 �.��0� 5R�/"+�/" � &(' ' � " 5R�-� � &('S;
 � � ��.�&('<5R�/"@�$��� � ���;E 7�#-&('�� � )0)��A'�� � &('������ � * 96��#-���*)F" � &('���� ��� � 3P���-#0)�&('�� �5.�&('�� ��� �A)��,)-���0���/*Q.
* ���D96��� � ���J,=��$���������&)<* * � ) � � "B5R� ��� ��#-���	�9��#-��� � ���0'�� � ) � ��� �&E6. E �<5>.�����#-7J� ��� ���/)�������� � ��� 5��)��
��� �2��#G. EM�<5>.����$#-7J� ��� ���/)����
* � ) � ����� N � 7J���0��&('����=)���� ) � �F, )����$# � )����-#-&('�� � )0)-'�) : ���-7J��#0#-���0�S;
�M* � � �+'��8"+����� # � � � ��� ��# �

� 2 � �65>.���� � � � .�# � �$�*) � � )+)+* � ��#f@P�0���0�8,*) � "+#

�  "�/E<E8��"+#0)-�/O&.1$6'����5.�� � �

� � �=)(.�#1)(.�7 � "+�

� �dK47�� �+� . �AKLEJ��)�'���#-�

� 2 � �4�?)+O � ��� � �$�0�-�8"+.�) � �$�

� ��� � � ����� ��� � � ��� �
 �������� � �	�=! �����"! �:�$# �&% ����	8�

� � ��� ��#-��* ���-#0)-���  � #0, )�#-# � �$��#0E+)��+,*) #0�/"#"m)��*)����-#F)�&(',)d99��� � ����� � � 9 � ��99� � ) ��� � �D 7J���0'X��$' )���� � ��#
�1/6EJ��� � * ���*)���"#"+���=2 � �<5>.����$# � * 3P���-�/"@� � &('�'8)�� : �$�0" � ���$��� � ��� � ��&('�� )���� � )��-&(' � ��� 2 � �<5>.���� � �
� .�# � �$�*) � � )+)+* � ��#A@A�-���0��,,) � "@# � 2 � � � 
6���F, " �.��0) 99��� � ���7,�.����S;?2 � ��� #-�/"@&('�� �/�-.���#05R���-�0�H.>,*) � �$�
* �)+O�)���.>)�# )�'����$�0��) � #-&('����D$ � &(',)f'8)�� � �$� � #�.�) � �$� �$��' �.�'+"F)d96��� � ����� 9 �)�� � � .�7J��� � *k2 /6EJ��� � * ���*)
5 �.>"@#-&('+" � &('����*)T� � #0�P'8)<*k2 � �<5>.���� 7J� � )-��.�������� 5>.>"#"@#(,�� � ��� 3P�$�0,���'��F)���������'8)�� 
 . � )����$#1)��-����� )����
�$�=)��-� � ���%96��� � ���%9 �.��-���S;(2 � � 99��#0���*)C" � &('����2EM�*)�� � "Q.�� 2 � �<5>.���� � � � .�#
�����,) � � )+)+* � ��#(' .
� � � "@&('�����#�98�)�� � �(5R�>"+�/" � &(' � � ���H2A�F, ".�.��0)����A5��)�� ��� �VD �*)-���-#0&('X�.�)F'8)���� � ��# ) � �F, )�����# � )����0#-&('�� � )-)-��#
� )��0&(' ��� � � N�� " � �l5R���-� ;

N ���$��� ��� ��#-� �9��'5.>)<E�)C)���� #FE��0��&('���� '�99� �PN � �)�� � � ��2 � �����-#0� � )�#
99��� � ��� � * 2 /6E8��� � * ���*)��
9 � � � �2E ��'5.���� � 78��#-&('�� � ��7J��� ���8"@�8,*)��0�$#0)�.�) � #-&('��D$G�8,*)��$�G5R�8" � ��� '�)�� 
 . � )����$#0)-�-����� )���� � ���K�Q� .
.>,*) � �$��#0E��-� � )+,*)�� : ���G96��� � �=)$�A#-� � .>O�* � ) � ��*�@A�-���0�8,*) � "(* � )0� � ���$��� � � 2�"+��,*)��-������� � * ��.>"B"+�
� � ����#H2 � � .1@A�0�/'���#-#-��#K���*)-#FE��0��&('���� � .�7��$��"+���+,*)�96��� � ��� 9 �)�� � ���S;,EM� � ���0���-#0� � )�#H,�.���� .>)�&(' : �$�
)�*,+-+/.�* 0�132�46587�9:+ ;=<�46>�581?467@46A�1CB�587=DE1F2�46GH0�1C+ 7�9I48G�9�>�>�J



�������������	��
��	
�������
���� � � � ���+������� � � ���=���I����� ����� N �

)�'����$�0��) � #-&('�����$4� � )-� � )��-&(' �9��)��-.�&('*)C)���� � ��� � *k$G)��>O2.>)<5<)-�-�=)���� � ���  � &('*)�� : ���1)�� � "#)����2.>)65 ��� �
: ���F,��>*
* ��� � ��� � �$� � #�.�) � �$��#F* ��&('5.�� � #F* ��� �$��#0&('+"+��#-#-���=96��� � ���S; 
 ) ��� ��#0�8* 
 96��&�, '�� � ��)"EM7L.
7 � " � )���� � ;��75��)���� � ����
 .�78�$�0�������-� � � : �$� 
 ��� ,�� 3DI�.>*J) 7J� � * $G)��/O>E5.���.&*U)�����7�� 
;.<; ) ; � � �8*
� . / � *J)+* � ��� � �$� � #�.�) � �$��� ��� � �)�78��� ��� � E &('�#-� #0���+,,�-��&('*)d'8)�� $G)��0�8)���78����� � �*)����$� � ���1)��  � &('*)�� .
: ���0)-� � "B)����
7J� �!: ���-#0&(' � � � ������� � �*)����-� )+, "+��.��-��� E 7�#0)?�.�� � ���S;

R= 2.24

-5. 0. 5. 10. 15. 20.
-10.

-5.

0.

5.

10.

R= 0.99

-10.

-5.

0.

5.

10.

R= 1.41

-10.

-5.

0.

5.

10.

R= 2.22

-10.

-5.

0.

5.

10.

R= 3.15

-10.

-5.

0.

5.

10.

R=10.08

-5. 0. 5. 10. 15. 20.

R= 9.06

R= 8.07

R= 6.09

R= 4.14

R=13.95

2.82E-01

7.00E-01

1.74E+00

4.30E+00

1.07E+01

2.65E+01

6.56E+01

1.63E+02

4.03E+02

×7.55E-04

-5. 0. 5. 10. 15. 20.

z [a
0
]

x 
[a

0]

R=13.56

R=13.05

R=12.06

R=11.07

T�U�U�VXWZY�[�\�] ���� � 254 1 g � B � g 6"!$#�%	& � ��aba(' 4*),+"-/.10 6�# � � @ Y H Y � R2 #�C G � E C <�H	G43 > G C H C #�C J C > G @ J L �
� C GML @?BVC�5 EVN O > H;J;K'EVJ >.C K?G E C G >.C 	 EVNMO >.C #�C E � C GMLAN O;E C � C J C J EVJ >.C G J H ` BDC�@ G C J�% # L > R@ J � C J76 � @98 1 �;: 1 E �=< 1 Y
	T@ L 
 @ GAK C�> < C J > GMH�! B E C K > E"! & <�< G �;E J @W>.C J H;GML � GMH J	K 6 � @ L ��G < � C ` > E B < C J > GMH�! #�C E � C J & < < G � EVJ @W>.C J
� 8*> a > : � Y 	 E C@?�C E >.C J >�A EVNG` B H;J	K � C G B�R@ H P > L � @?BD>.C J A C EVL C 6 � E C@B G @ H;L > H P C J8L1` @?B E C G C J BD< K @ GME > O !5EVLAN O Y

�M* $4�8,*)�����" � �+,,# �$7J��� )�� � � ��� 5R�/"@�$��� � ��� � �-� � $6'�������� � #0) '8) #0��'������(9 � � # � &(' � .�#(' .
� � � "@&('����3��.�&('h)�� � �5.�&(' � ��� , )��$�8"@#0KL*�* �=)�� � #-&('����C � &('*)�� : ���0)�� � "B)���� � ��#6��#G. / �07 � )�.>"+# � ��# .>,/.
) �F: ��� 
 ��)�&('*)���"+�8,*)-�-�$��# � �.�'����1)�;  "���f5R�>"+�$��� � �UEf)�#-#0&('�� � )-)�'�� � ��)$� � .>O2#0&('��$�=, )��F' ��.�&(' �D 7J���1.
#-&('��-� � )���� � ��#i@�)��+,*)-��# � ���S� �.�&('�#1)���� EM��� �.�'����F)���� '�9 � #-&('�����@A�-���0��,*) � "Q)�� � �/.��-����)S#-��'��



N�� ����� � � 
�� � ����������� 
 ����� ���	
 � � � � ����� � � � ��� ��� �Q� 1 g�� � � g

#-&('����8"B"+�
2:"@�8,*)��0�$����� � � 3P�$�09 �.��0)�#0� � &(',)F)���� � �$� � # � ���0)�99��� � ��� ; 2A#�'�.�� � ��"@)�# � &(' � .�7J� � )+* #-� .
�$���5.����*)�� � 2 1 .12�"@�8,*)��0�$����� � ��� � : ����.&"#"+��* � � 3P���09 �.��1)�#-� � &('*)C)���� * � ) � �/E+EJ�8"@)-���e@A�-���0��,*) � "@�$�l.
#-&(' 9 � � ��� �>,�� � )��8* � )0) � ���0)A96��� � ��� � $� � � � �Z;! � �U7J� �+� �����-��&('*)����i$6E5.&"@)���� � ��� EM7�7 � " � )���� � ;��
#0)-�8"B"+��� � ���=96� � )����-��� 3P���F" .&)<5 � ��# $G)��>O$��# � .��8; 2A#�7 � " � ��)"# � &(' )+* 78� �+� � 
 ���,)-�-���T� � ��� �0� � &('L.
'5.>"F) � �$�A$G)��0)+,*)C)��6.>)�# � ��� �Q.>)<5 
 )�#1)��.�� � �-* � )P'���'��8*  "�-��' � *�E+)+"@#:)�� � #0�/* � )9.>)<5 � .�#(3P���-'5.��L.
� ����#-� � � : �$� � �$� � #�.�) � �$�
' � � � ��)�)��=)�;GE-)�&('�'l9 � #0&('����h@A�-���0�8,*) � "m)�� � �/.��-�$�=)6#0&('�� � �*)K# � &('3 � &('*)-�
� � �5�$�0* � �$� � # � ���0)-���P2�"@�8,*)��0�$����� '8) #-.>*
* �8"@�S; �9� � ���+,*) * .�� ��� �J"+���*.�� � )�'+* � #0&('��Q$L,�.&" � ���F)����
� ��� N ��.&)�#0)F)<5R��� � � ��� ��#-���QE 7�7 � " � )�����)�� � ��� � � .?)�#�.�&('��	� � .>O �+9 � �D'8) : �$�Q#-&('��$� 78��#-&('�� � ��78�����
� ���A�$��#-.>*U)�� 2 � �<5>.���� � � ��� ��#-��* $LKG#1)��8* � )��-&(''� ��.���#G5R��� � � � ��� N �F)�� � '8)�#1)(.�� � � ��#:@A�-���0��,,) � "@#
�$��7 � " � ��)�9 � � � ��#0� � #0) ��� � : ���-7+"@� � 7J��� � �  � &('*)-�	� ��� ��)<* � .�#�@A�-���0��,,) � "B'����*)-�F)+* ,��$�<'����*)-� � ���0) � #0)$�
.>"@#�2 � � '8)37J��)-��.�&('*)����4)�� � #0E � ��"@) � * 3P���0�/"+� � &('�'�)+* 2 � �<5>.���� "+� ��� �>" � &(' � � ���-)��,)-���0�$���$� � ���=)��
� �/"#"@�>;

� ��� � � �	� ��	������
��� � �A�����J�:�8�

 � � � � � ���2����#�.&*U)����3$G)��>O$#-� �L)����+'�.J9 � � #0&('��$� � � EM7�#0&('�� � )0) �<; � .�������#FE��-�G&('���� . ���-�/O$���
�&E6. EM���0���/)����$# � )����-#0&('�� � )0)�� " .�#0#-��� ��� � �DQ78���F"+���/)�����'8) � � .>O � .�# .>,*) �@: � �?#G. 
%��)�&('*)��8"@�8,*)��0�$� � �
� � ���8*� "�/E+EJ�8"@#0)-�/OJ'8)�� �.�&('�#1) � �2� � � �&E6.�� �@: �H.>)C.����$���0����) � ���0#0)-���A$G)-�/O 
H)�� �C� .����C.>)�# ��� ��#-�8*
� �F: ��.>) : �/* @A�-���0��,,) � " � � ������5>.���������99��� � ��� , ������*)�� � 'l96� � )-���e$G)-�/O 
l;  .�7J� � � #0)P'8) 78��.�&('*)������
� .>O ��� ��#-��� 
 99� � #0)F)<5R���+E��-�/'��8O � �&�0� � ��� � ���V7J� �+� ��� $G)C)<5R���27J� ��: ���-#0&(' � � � �������7$G)��/O>E5.���.&* �=)����0�
�$��#-&('���'���� ,�.����S;A � �42 � �<5>.����*� )����0#-&('�� � )-)-�h5��)�� ��� � �?#G. 7+'l9D; �&E6. E �<5>.�����#-7J� ��� ���/)�������� # � � �
5R�/"@�/" � &('�* � ) � � ���8* N �l9 � &('*)C)����$#05>.>,*)-�$���7'8) . ����� ���-��� �

	 !#"%$ � 	 1 �!#"%$ � � 	 1�
!#"%$ � � ; 
 


	 1�
!#"%$ �
	 1�
��!3" $ � � 	 1�
�
��!#"%$

� 7 � � ;%� 


 � ��#-���3���-� � 7�)C# � &(' .>"+# 	P)���) � ���*) .>)�# � �8* ) � �F, )����$# � )����-#-&('�� � )0)75��)��3� � ��� E ���-���/)���� : �/*
��#1. � ��� � ������� E6.�
 )�#1)(.�� � )�� � � ���e$L)+*
* � �)�7J��� ��� � ) � �F, )����$#�� )����0#-&('�� � )-)-� .&"#"+���-* ��$�/" � &('����
@A�-�/'���#0#-�	� � ; 'S;5�8"+.�#0) � #0&('�� $G)��0�8)+)���� ��3P���0"#)�#1)f)�� � E ���-���/)������

�(� 	 1 ��� 1�
% $ ,.*��
	 % $�,.*�� ��	 !+-�� ��� ��	 )+* ,.- 7 � � ;H� 


 "��� N �l9 � &('*)C)����$#05>.&,,)-�$����78��#-&('��0� � 7�) .>"+#0� � ��� �6�F)�&(',)-� � " � ���5�&E6. EM���0���/)����$��� � * 3P���-�>"+� � &('
'8) .>"B"+���C.�� � ���0���7* ��$�>" � &('����C� �H.>,*) � �$��#-.�7+".�.&)<5R���S;
$4�/"B" ��� ��#0��#  "�/E<E8��"+#0)-�/O$#0'�����.�� � � .>"@#�2A�F, ".�.��F)�����#F* ��$�/" � &('+,�� � ) 5��)�� ��� �  � #F,,�-��E5.��+'���� � *
��� 1 g � � � g .-$G)-�/O$#0KG#1)��8* ��� ���������%#0��* )+OC��# � � ,�����# � #0)����*)���� )T� � #0� .>)�&(' 5��)�� ��� �
.�� � ���0���
$G)-�/O$#0KG#1)��8* � � ���d$4� �L)����+'�� �)+"F) � ��#0� � � ; � �2E 7�7 � " � )���� � ; � � #0) � ���9#-�
.>)�#-�$�l96���0)��=)�� ) � �0, )����$#1.
� )����0#-&('�� � )-)Q5��)�� � .�#���� 1 g ��� � g .1$G)��/O�#0KG#0)-�8* � .��-����#0)-�8"B"@)�;�2A# � #1) � �8����# � &('*)F" � &(' � � .>O .>)�&('
��� ��#-� �DQ78���F"+���/)���� .>"@#d2A�F, ".�.��0)���� .>)�#0#-&('�� �+� �=)�;

 "! * .#! G�9 ;=5%$�* 9�2 7�>�9I461F5



����� ��� ��� 
�� � 
��/��� � N �

T�U�U�VXWZY�[�\�] ��� ��� 254 1 g � � � g � 
+<?>A@?BDC �FEDG1`IH;J	K�L � H C GMLMNMO;J;E >.>.C0P RH;G 8 EVJ PU@ J	K 6 � C G B H;L > H;J��
	Q<�����C�B L >.<�� � 3 < C J @ GME < � C�����C GME"! C J >.C�BVBDC 	T@W>.C J P RH	G 8 E J P @ J;K ��
�� � @ 	 > ��B B E Y

� �
	 � �-� � ��� �
�=��	8�

 . � * 2 /6EJ��� � * ���*) � # � ��'�� EM��'�.���� � 
 ��� � : ���G96��� � ��)-��� �/.��0�$��) � �$������"+� ��� �>" � &(' � )��0&(' � � �����
Df*�"+���+, *;.��$����)-��� �5.�&(' � '��-�8* 
 . � )����$#G. � .�#0#-�l.��P���0'X�.>"@)-� � #6.��5.>" KG# � ���0)H96��� � ������7J��#1)���',)d,�� � ���
� �$�*)��0�/"#"@�2�)�7J��� � ��� �0��99� � " � �$��� 
 )�#1)(.�� � � � � � ��* # � &(' ��� ��#-� � �$�����
78�lj5� � ���S;L$4� � #0)A�$�0)�� � #W�.�)C' .
" � &(';.&)�&(' � .�#��P�$�-'�.�� � ����#-� � �2#0�$�$����.����*)���� * �=)(.�#1)(.�7 � "+��� � �$����� � * �/.��-����)�#1)��-.�'+" � ��� � 7J� � ���,)G.
#FE��-��&('���� � "+.����$��� 
%��7J����#0'�� � )9.>)�&(' � � ��� � �Q��.>,*) � �$��#F,?.>*�* ��� ���8" .����$��� , ��$���*)-����� * ��$�/" � &('S;� .
� .���� � � ��� : ��/"B" � � .�� � ���0� EM�<5>.����$#-# � )F)5.�) � �$� : �$�0" � ����)$� � #0) ��� �U�Q��&('�� )�����5 �)�� � � ���8��#1. EM�65>.����$#1.
7J� ��� ���/)����
' � �<5 �.>"B" � �<;

E-"@# * ��)(.�#0)(.�7 � "@��
 )�#0)��.�� � ��,��/*
* ��� � .�7J� � �����<j5�/)��-.�) � �$����� � � �5��.��$�)� ��� ��96���$��� ���,)G.
#FE��-��&('���� � ��� Ef)�#096.�'+"@�-���$�8"@� � � �����P���078��)�� � � &('*)3#-�>5R���0)4'����05>.&"#"+��� ,=��$������� � $G)�� � �Z; �M* 78� .
)��-.�&('*)��=)���� ��.>"#" : �$� 
 � .��.�'��+" � &('���� � �$����� # � � � � . 5��)�� ��� � �����<j5�/)��-.�) � �$����� 
������ 1 7<'�9D; � � �

H# ��#��&EL. 	P)5.��1)���)0)0.	
 )�#0)�.�� � � ���+,,75.��8;�� �.�'��-��� � ��� ��
������ 1 . � �$�<j5�/)���.�) � �$�e96���$��� � ���AEf)�#096.�'+" .
�-���$�8"@����� ��� 
 )�� � ��� �� "!#� 
J5��)��  � E8�/"@#0)-��.�'+"B)���� � �����-#0)-���%$"� � �L)����7$G)���$�0)����$#1)�'����$� � �
� � &(',)f'����05>.>"B"+���7,?.���� � � #0) � ��� 
 ���G5>.>"#"!� � ����# 
H# ��#�� E6. 	P)5.��1)��=)-)0.	
 )�#0)�.�� � ��#f'�)��X�.�&('�#0) �$��* �.&O � ���
$4&('�� �� ��� ���$���1. N "+� � &(' )����
$6E � �6. : ���078��)-���S;



N$N ����� � � 
�� � ����������� 
 ����� ���	
 � � ��� ����� � � � ��� ��� �Q� 1 g�� � � g

T�U�U�VXWZY�[�\�]�� ����� 2 4 1 g ���	� g � 
=<?>A@?BDC �FEDG1`IH;J	K�L � H C GMLAN O;J;E >.>.C P RH;G�� C J 8 EVJ P @ J	K @ H;L � C G�! C�>A@ �
L >A@$# E BDC J % J PU@ J	K�LM` < J�
;K�H	G @W> E < J � L � L � � !5E > � C G LANMO;E C � C J C J � <?>.C J > E @?BDC J�� C�����C GME"! C J >.C�BVBDC 	T@W>.C J P RH	G
8 E J P @ J;K ��
�� � @ 	 > ��B B E Y

� � ��� #-�/"B" '8)�� �.�&('�#0) � ��� 
H# ��#��&EL. 	P)5.��1)���)0)0.	
 )�#0)�.�� � 5��)�� � .�#P$,)��/O$#GKG#0)���* ��� 1 g � 	 � g )��L.
)����-#0)�&('*)e99��� � ��� � � . ��� ��#-� �dKLE8��)-'���#0�Q5��)�� .>"B"+� $G)��/O�#0KG#0)-�8* � � ���D$4� � )����+' � ���/"+� � &('���� �T� � #0�
�$��"@)����h*J)+O+;�� � � #-&('��$� � �CEM7�#-&('�� � )-)��+; � 5R��#0)-�$��#1)���"#"@)��+9 � � � ��� � � .�'��-#0&('�� � �+" � &('+,�� � )d5��)��d2 � �L.
�8"@�8,*)��0�$��� � �<5>.���� .>)�#9� � �����V#-�/"@&('����3E �<5>.�����#F,����<j5�/)��-.�) � �$� � * � � � �8"B"m)��5.�7�'X�.���� � ����� �/� � "+&('����
�$��* �.>O � ��� � �����8"+� � ��� ���>* 7 � ��.�)��$� � , '8)

� � � 1 � 1�
!#"%$ � � � � 1 � 1�
��!#"%$ � ��� � � 1 � 1�
 
 �!#"%$
� �
� ; � 


� � � 1 � 1�
��!#"%$ � � 
'&(� � �
)+*�,.- 
 � 
/&0�21 �)3* ,.- 
M� 1�
��!#"%$ �

� � 
'&(� � �
)+*�,.- 
 � 
/&0� 1�
��)3* ,.- 
M�21 �!#"%$ �

� � 
'&(�51 �)+*�,.- 
 � 
/&0� 1�
 �)3* ,.- 
M�
� �
!#"%$ �
� ; � 


7J���-��&('����=)�;d2A# � #0) �0� � �G&(' � .���.&)<5e'8) .�&('*)������ � .>O 5��)��;� � ��� 
H#���# �&E6. �����<j5�/)��-.�) � �$� ��� � EM7L.
#-&(' � �F* )���� � � ����# � ���K78� �+� ����
H#1.12�"+��,,)-�-�$����� � * �P���-�>"+� � &(' '�)�� N �F)�� � '8)�#1)(.�� � #G. � �$�6j5�/)��-.�) � �$�
� 
�� 1 ����
P���,)05 �.>"#"F) � # � ��'��QEM��'5.���� � 
l; � �2EM7�7 � " � )���� � ; N � #1)('�)2���0,���������� �<9 � �Q#0)�.��F, � �$�<j��/)���. .
) � �$��#0� �8�8,*)�� � ���37J���-��&('����=)����72 � �<5>.����*� )����0#-&('�� � )-)678��� � ���?)�#0#-��� ;m$4�/* � ) � #1)K��#�)�� )+* � �.����/" � &('��



����� ��� ��� 
�� � 
��/��� � N �

T�U�U�VXWZY�[�\�] � � ^ � 2 4 1 g � B�� g ��
+<?>A@?BDC ��EVG1`�H J	K�L � H C GMLAN O;J;E >.>.C P RH	G 8 EVJ PU@ J	K @ H;L � C J % J P @ J	K�L1` < J �

;K�H	G @W> E < J C J � � 1 � � H;J � � � 1 ��� � C�����C GME"! C J >.C�BVBDC
	T@W>.C J P RH	G 8 EVJ PU@ J	K���
�� � @ > >'& BDC1E Y

� .�# � �������*)�#0E��-��&('���� � ��� � �$�<j��/)���.?) � ����'8)�����' ��$� � �$�Q,��$�-�0�8,*)��
@/��)����*) � .>" '�)�� E-)�#099���0)F)����7'8)
: ���099��� � ���S;,E-)<O$��� � �8* '�� � ��) # � &('�� � .>O � ��� � � �0,L)����$# � )����-#0&('�� � )0)�5��)�� � ����2 � ���8"@�8,*)��0�$��� � �<5>.����
.>)�#P� � �����V#0�/"+&('���� * ��)�.�#0)�.�7 � "+��� 
�#���# �&E6. 	P)5.��0)��=)-)G. � �$�<j5�>)���.�) � �$�Q,�� � �����0"+� � �DQ78���-� � ��#1) � *�*J)����
* � ) � ��� �0/6E8��� � * ���*)-�8"#"@���  .�)-��� .>)<5 99� � #0)�;

�6��)-��.�&('*)-��)A*;.�� ��� ��
%��78����#F'�� � ) ��� ��#0��# 
 )�#1)(.�� � ��# � � 
�� � � � N � � � � �+$+$ � ��� � ��#0� #1)���"#"@)
* .�� 5R��#1)$� � .&O�5��)�� � ��#-#-��� 
 ���05>.>"B"('l96� � )��*)����-#-&(' � � � " � &('���
 ���05>.>"B"+#G96���$�	�/�X�.>*�" � &(' � )��0&(' � �b.
$G)-��.�'+"B)���� 7+'�9D; � )��-&(' Ef)�)�� � �$� � #�.�) � �$� �H�1/ � #1) � ���-���S;��6� �@� ��)��*)-���-#0&('�� �@� ��� # � &(' ���0'���7<" � &(' � � � ���
.��������$��78������� �D 7J���0�*.����$#0��.�)-���S;� . ��# # � &('$�0� � �4&('�)+*�#0)(.?) � #1) � #-&(' : �$��� � ��.�� � ���A)��5.�7�' �.���� � ���
@A�-�/'���#0#-� '5.�� � �8"F)$�?99��� � ��� ��� � 
 ���05>.>"B"+#F,��$��#1)(.��*)���� 7J� �@� ��� 
 ���G5>.>"#"@#099���$� . ����� ���1) � �6� � N��Z;5E-)<5
��� ��#-� � � � #-� : ���07+"+� � 7�) � ��#0�$��#-.>*U) "@� ��� �/" � &('�� � ��� 
 ��78����# � .>)���� � * �6���0� � &(' : �$� 
� 	�	
:$G�8, )�� � �����
96.�# � * �P���0�/"+� � &('�'8)�� ��"#)��/'�� � ) � ��#��/.��-�$�=) � �$��#:'�9 � #-&('���� � �$����� �L)��8"#"@�f)�� � � �H.>,*) � �$��#0,?.>*
* ���
: ��� 
  �	� $4�8, )�� � ���(�0� � �G&(' : ���0#-&(' 9 � � � ��� � �$��� � ��� � #0) � # � ��'�� EM��'5.���� � 
 � � ; 'S;!#0�$�*.��"#0&('��$�
: ����2A�-�-� � &('���� � ��# EM�5.>" KG# � ���F* .��$���=)���� # � � � ��� ��* ��)(.�#0)(.�7 � "@��� 
 )�#0)��.�� � � '����05>.&"#"+��� )�� � #FE � �8"+���
,�� � ��� � �/"#"@�P* ��'�� ��#-� � .>O .>)�&(' ��� ��#-� �AKLEJ��)�'���#-��.>"@#d2P�0, ".�.��0)����$# : ���0#F)�&(' ���*)F5 �.>"B"@)8;

E-* 2A� � � ��� ��#-��#/E 7�#-&('�� � )0)�# #-�/"B"*���4&(' , )��F'9.>)<54� � ���
�9��#-��� � ���0'�� � ) 7J� �*��� ��#0��� EM�1) � ��� E-)�#1.
99���0)F)���� : ���-#-&(' � � � �������9E �<5>.����$#0,��$�6j5�/)��-.�) � �$�����Q5 �)�� � .�#H$G)��>O$#0KG#0)-�8* � � 1 g �
� � g '��������l9���� .



N�� ����� � � 
�� � ����������� 
 ����� ���	
 � � ��� ����� � � � ��� ��� � � 1 g�� � � g

# � ��9 � ��� � �S; � �=) � .��('*) ��)P*;.�� .>"�� E-)����*.������FE+)��<,,) � �����8��� 1 ���6. �
	��<j �>) � .�) ��	���)�� � 7 � � ���
�������
* ����,�	/*�����������	 � �����
��� � � ����� �8" � 9�����	�� � � � ��� ����� � ���
��� ���<"����
�<,�� ����5��) ��� � ��2 � ���8" �8,�� � 	���� ���<5������
����* ��>O

� 1 ��� 1�
!3" $ � � 1 ��� 1�
��!3" $ � � � 1 � � 1�
 
 �!#"%$
� �
� ; N 


� 1 � � 1�
 �!#"%$ � � � 
'&0� 1 �)#* ,.- 
 � 
'&(� 1�
 �)3* ,4- 
 � 1 �!#"%$ �
� � 
'&(� 1 �)+*�,.- 
 � 
'&0� 1 �)#* ,.- 
M� 1�
 �!#"%$ ! �
� ; � 


��	 � ���0)+"�� ��� � � �>"���� � � , )������ � )�� � ���
��������� � � � � �2E!�����#" � )���� � ; � ���8' � ����� � ��) ��" �>;$# ������� �����$� � ���
2 /6E � � �#* � ��� ��������'8) �)�� � �%� � � �������>*&� � � 2 ��� � ��� ��� � � � ���
������� 9 � � 9���� � � � �������&��� � �'" 	�� � � �
E�� K(� �B,��&"������
��� � �)	 � �>)$��� �*�C'�)������ �+��� � �����
���,� � � � �)�� � ��� � � ��� 1 ��� ' � � 5 ��>"#"��2�)�� � � # �BE-	/"���� � ���+"B)����
��� 
�� 1 � � �/. �%# ��� � 
l;

0+132 4 � �=�:��� �54 � �i�Q� �������

�M* 2 /6E � � �#* � ���6� � � � � � " � �8"B5 ��&"�� � ��� � � � ����� ��"��8,�� � �����
��� )�� � *7�������*� �����
���98 �8" � � �
" 	 � ����� � � �
� ����������: ���������<; 
l;>$ ���)� � ��� � �=��	b9>	��+"?� � � � � � 2 � ' �8)��>)���� � � � �@	���� �=�>"��A�>)$�
�=� � � � � � @ � ��&E�� � � .� ��	�� � � � �@	���� ���3� � ���+"�� ��� � � � � �B; �����
�+"���)������>)���� �$Cf*�"�� �<,L)����J)�� � 
 � ���C)����=�>)<51;?#
� � � � �@	���� ��>"���	D��� �� � � ��� � ��* 2 � ���?)+OE��	/"��
��� � 8 �8" � � � )���� � � "�� � ��� ��� ����� � �����F: � � � �/)���� � ��� N � )�� � '8)��3�
��� � ���
��� � ����� � � �����
�<'8)��3�
��� � ��� & ����* �	��/"����
� ��G,H�I*J5K
L(MNJ(O 
l;)� � ����� � ����� � � 8P�>"B" � ��������	 ���3� � � � � �Q����� �l.��� � � � 
 )$���
� � � , � ���72 ����� �+'8)$���
� � �R� ���f)��������3� �	 � � � �R���S	/*7� � � � �A� � ���*�0. �E�>* �#"���	��6. $�E � � ���S	 � �
* ��� � �T��	�� � � � �J' � ���
����� �������� �+;U;�"�� ���$�V��	/"��
� � ���%��	���� �������Q� � � �dK(� � � � '8)��3�
��� � �W.�	 � ���(� ����� ����� ���� ����� ���� � � � �X�����
� � ����: �<5���������� � � � ���/)���� ��� ���3� �����
�S; 
 ) � 2 � * �����C"B)���� � � � 2 ���<5������>9,��� � ���
��� � �6.
"����
�+,�� ����*J)+O � )�� � ����� �l9 � ��� �e@ � 	�����,�� �#"�	 � �����
�&"P�>)<5 � � ��� �+��	/"��
��� � �AK(� � � � '8)$���
� � � E � 	����B' � � � �
9 � ��� � �

�%Y ��Z ,4"\[
!3" $ �^]`_ba Y * �Nc ] d�e�f cY ��Z ,4"\[�g ] 1 �
� ; � 


# ����� � � � � �����$�h�����
�i�>"���
 �����j� � ,�	/*���������� ��	�� � � � ����	/*k� � � � ���1.H)�� � �&E6. $ � �����S�>"��
] d e f cY ��Z ,4"\[�g �ml%] d e f c1 � g � � 
'&nl 
o] d e f c1�
�� g ! �
� ; � 


* ��� � ��* N �l9����
���C)������05��>,���	 � li5 �) � ��� � ����$ � �����
�>" � � � � �&)�� N � �)�� � � � � � � �E	 � * ��� � )���� � � �; � � �����>)����  qp lrp 
 � � 5��)+"B"�� � * )+O �-9���� ��� � � �����8* 8P�>"B"6� � ���FE�� �8"����&5N��5��) � � ����� � �3�#�G.
�AK(� � � � '�)����S��� � ������� ����� � ��9�	 ��� � � �����8; $ ���F'���*7��� �
� ; � 
�� � �
� ; � 
 � � ��� � � �X��>"��f*7��� � � �R:-)��1.��� )���,

� Y ��Z ,4"\[
!#"%$ �sl 1 � 1 �!#"%$ � � 
'&nl 
 1 � 1�
��!#"%$ � ��l � 
/&nl 
Xt �!uj_�a Y * �Nc ] d�e f c1 � g _�a Y * �Nc ] d�e f c1�
�� g�v�w � � ; 
� 


5��) �<� ��� 2 ���<5�� ���>9���� � ���
��� � �+"����
�+,�� ���'�&)�� � ����� ��* �AK(� � � � '�)����S��� � * ��� � ��* � �Q���FE � ���
��� � � �>)65_.� � ��� � � � � � � ��� � � 5 � � � �+'�� � � *�;F# � � � � � , )������ � )�� � ���
����������5��) � ��	/"��
� � � ��� � �3�#�0. �AK(� � � � '�)����S��� ��>"��!: �65���������� � � �����>)���� ����� � �R:!�$���#" � )���� � ; ��5��) �E" � � ���
����� � � ���
@o� � �&* �*� � � lh'�)x� ����� �S; � ���
� � ,�� ����� � �8)$�F"����
� � � �>O��>)��
� � ����� � �CD� � � " � �/)����J5��) � ��� �>"����
��� �y���+" " 	��zl �����
��� '8) � ����� � �CE� � � .
� � ����� �#*�*J)����h* ��� � ��* 2 /6E � � �#* � ��� �B* �������>*&� � � 2 ��� � ��� ��� � � � ���
� 5��)�� � � )�� � ��	/* ���6�>"��':-" .� � � ���T� � " �%�>)������
��� � � ���8;



� � � ��������� � � � ��� � �(� �=� � 
 � � � � ���

T�U�U�VXWZY�[�\�] � � � � 2 4 1 g ��� � g��	� <?>A@?BDC�
 EDG1`IH;J	K�L
��H C GMLAN O;J;E >.>.C P RH	G 8 E J P @ J;K @ H L � C !���� # GME"���
<�H;L >A@ J � EVJ % # O R@ J	K�EDKb` C E > � < J � C ! BQC�A EVNMO > H;J	K�L PU@ ` >.< G - Y 	QC G�� @ G @ ! C�>.C G7- � @ GMEVE C G > � < J - ��� 6
A @ L � C ! 8 E J P @ J;K�� H C G LANMO;J E >.> � C G � L�� % J PU@ J	K�L #�C �;E J	K�H;J	K C J > L � GMEVNMO >76�# EVL - ��a 64A < G @ H;L LAEVN O � C G

 EDG1`IH;J	K�L
��H C GMLAN O;J;E >.> P RH	G �;E C ��� ��� %QJ PU@ J	K�L #�C �;EVJ;K�H;J	K C GAK�E #;> Y 	 E C &'H;G � C J LAEVJ � P RH	G C E J C 3INMO;GME >.> �
A C E >.C � < J C EVJ C ! ?�C O;J >.C�B C EVJ	K C < C E NMO;J C�>76 - � a > �������Ca >�� @?B L��;H	GMN O	K C < < K C J C 6 - ��a > �������Ca > B @?B L
K C L > GME NMO C�BD>.C! EVJ;E C J�� C�����C GME"! C J >.C�BVBDC
	T@W>.C J P RH	G 8 EVJ PU@ J	K���
�� � @ > >'&�BDC1E Y
0+1 0 �#" �%$ �=� �'&�(
 �)(*(+&�,I�e�+"8���

:-"��S"��*�C'*� � � @�)��<,Q� � � � 
 ����� � " 	�� � �	��/"����
�+,�� ��� � ���8)<* � ����# ���F, � �8E����<' � � �#* � � � , )��������L)�� � ���
���������� ��� $LK(�3� �8*9� ��� 1 g � � � g '8) )��Q� � � �F)��
��� ���$��	/"#" � � ��� � � �����8* :!�$���
��������� � � �������h; �8* � � , )������ �
'8)<*R2 �����?)<O � � � �'	 ��� ��" ��� ��	�� ��� � � �z� ��� � ���
��� �*� � ��$(�S	>O��0K(��� �8* � � ���8*7���
���d9 � ��� � �S;; � � � � � " � � 9 � � � ��� � � 
 � . ������+" ���
��� � �o� � ���*� ��	���� �x����� � ��"�� ���
�����
�=)+* ���
��� �9# � � ����"���,Q� � 	&.
��� ���0K(��� �8* �	� � � � �#*.-E���<* � � � ����� � � � �8"�� � �B"��
��� �Q� �����
� � � ���<)����9�>)��
� � ) � �
� � ����� � ����"�� � �#"��
��� �6.
9 �8"#" � �<5 )��+,�� ��	�� � � � �����3� ��"#"���9 � ��� � �Q* �)������ � � � � � � ��� � � 
 �Z;T# ��������� ����"�� � �#"��
��� � 9 �8"#" � �<5 )��+,�� ��	��
,T����� � )�� * ����� �#" 5 � � ����� � � . �!8 � .
-����
��� )���� � 
 � ��� � �����
� � �Q���FE � ���
��� � � � � ��� � ����� � � � � �
	��L.
j �/) � ��� ��	���� � )���� � � �0)��
���:9 � ��� � �S; � ���F� ���
�J' � ������� ����� ��� � 	(�
� � � � N � )�� � '8)��3�
��� � �F,�	��<j �/) � ��� ��	��
� 
�� 1 ����
A5��) �
� � ��� � 
 � . ������<"����
��� � $LK(�3� �8* � � � � '�) ���0/ � 	/* � ����� � � � � ��: �Q� � �B" � � ��� � �����
� )������G.
132 +5476,.82 >�0�46G + 7 9:9<;�>�58;=46GH7�9!4 ;=5646581 1+6 7�2>=



�  � ��� � � 
�� � ����������� 
 ����� ���	
 � � ��� ����� � � � ��� ��� � � 1 g�� . � g
,�		����' ��� ��� � �35��) � ��� � � � � �
	��<j��/) � �T� ��	���� ��� � ��� '>;W;-; � ��� �&E6.�� � " �j�>)��+� � � �����>"�� � ���>����� � )+*
* ��� � �>"�� � ����� N � �	/O�� ��	 ��� � )���� ,L" � � ��� � ;�:-"��F; � ���0E�����"�� ��� � ��� �o��� �8"#" � � ; 
 � � �f2 � ��������������� � ����� ���	>"��
��� �%-����
��� )����
5��) � ����	/*k� � ����
 ���S���B)+*q� ����� ����� � �S;# � � : ��� � �#" � � � �
	 ��� �8" �T� ��	���� � ��� � �����X� � � � � N ���S�>*&� � ��� � ��� � � � ����� ��	>"��
��� �Q$LK(��� �8*9�o� ��� � ������
9 � ��� ��� � �>"��  � � / �/. �D2 ��� �Z;D:f)�� � ����� �8* N � )�� � ���3� � ) � �
� � � � * � ���#*7�>"�� � 2 �����+)+O � � �
�
	 ��� �8"���� ��	���,�� ����� � � � � ������� � )���� � � � � � � , )������ � )�� � ���
��������� � * �	��/" ���
�S;

�
	��<j �/) � ��� ��	�� � �����
� )������0,�		����' � � ���
9���� � � :���� � � �
��� 1 � � �	� �  �  � 
��
� � 1 � ��� � � ! � �  �
 
� 	�
�
� � 1 � ���	� � 
�! � � ��
 
� �	�
�������� � :�� :+:X9<^
� � 1 � ��� � !  �����
 
� �
�
�I� 1 � ��� �"! � � � 
 
� �	�
��� 1 � � � �"!�� � 
�
 
� �
�
��� 1 � � � � !�� �  �
 
� �	�
��� 1� ��� �"! � �  �
 
� �	�
��� 1� � � 
�! �  ���
 
� �	�

���� � 11 � !��  � 
 
� 	�	�
9�� ������ :�� :+:3:X9

���� � 11 � !�
 � ��
 
� �
�

������ 11 � ! � � � 
 
� �	�


���� �	� � ��� 
�
 ��� 
�! ��� � 
 
� �
�

���
 ��� � � � � � ��� 
  �  � � 	�

���
���� � ��� � � ��� 
 � ! ��� ��
 
� �	�

������ 1 � ! � ����
 
� �! 


���� �	� � � � 
�
 ��� �"!�
 ��� 
 
� �
�

�� 1 � � � ! � 
 ��
 
� 	�
�

"$# U&%LWXW'% � � 9 � 8 GAK C # J;EVLAL C8C E J C G >)( � � � 5 C NMO;J�H;J	K P RH;G @W>.< ! @ G C L  E > O EVH�! @ � G � C C1E Y 	 E C >.<?>A@?BVC

 C�BVBDC J P H;J ` > E < J P RH	G � C J � � 1 � � � B GMH;J��9<�H;L >A@ J�� � < J  E > O;EVH�! L C�> < > LMEVNMO @ H;L � C J C J > L � G C N O C J�� K C �
A EVN O >.C�>.C J�& < J 
;K�H;G @W> E < J C J;<�H;L @ ! ! C J Y



� ��� �����
	 �

� � � ��& & �

 � ��� ��� 
 �

� � � � � " 	 � " ��� ��� � � � � : � � � ���49 � ��� � � $(�?�	/O��='l9������
��� � ' .�� � �B"��
��� � )�� � 
 � . ������+"����
��� � �@	���� ���	b9�� �d$(���	>O�� '�9������
��� � " 	/"#"����?���� � � � ��	���������� � � � �J@ � 	�����,�� �#" ��	���� �J)�� �9� �8* 
 � . ������+"����
��� � �@	�� 	 � g
)���� � � �0)��
����;�� ��� � '�)�9�� ��� � ��� ' � ���
����� �������� ���A$?�
� � �	 � ������� � . N "�� ���
� )����D)���� � � � � � 9 � � � )���� � ����� �
� � �8,�� � " � � 2 ����� � �#"��
��� �Q� �����
� � � ���+)���� �#* -E���<* � � � � � �����
���FE � � �C) � ����� � " � ������� M �
	 I*J5I�� ��
�� �
� I 
 L ��� I�� ;������ �����.�	��3���:! ������������#"$ ��&%Q� ���3� � ��� :E�����'� �  ���� � ���)( ���
�������'(�� � % � � � � � � � ����������%Q� � 	���� ���+*?�3� ��,7�F�� &- � � �
� � ��%�� � " ���/. ����� � �0���
��� �Q���'� � �� &- � � � � �  �� � ������� � � ��1 � ���S����� ������������ �y# ���
��� ��-2 ��$%�� ��	�������������	 � ���� #
8 ��� �&(>	�� � �V���0� � ������%�� � 	��������
��� � � ���
�������3(�� � %4 ������ � � ��%Q� � �  � �
� � ���5,6 $��� �0"&���0%T��� � " ��� � � ��%87� � " ����9o	�� � ��� �����A� � � � ��:%Q� ���
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� ¹J H PäI [FAiQMQMCUHhCÝÊ I \rHhA¾Ì»CUGiC L CUQ�\ L A¾\ P C L �B�«CUH I \r}qHhmKCUHhQ �R � m¥}qQMQ�\rC�A L ¢�QMX I QMn�@ P CUHFÖTC ^ CUHWC9QMN×�Ø�R�Ù Ú {¥Û P ADC·s~C9NUAiCUX J QMn

  �F�N Ä � u op<± | M Ä �R � u op<± | ­ Ä ���F�� Ä � a   �F�N Ä � _ d_ d Âfe d �R � u op`± | M Ä P ­ Ä Â e d_ d Âfe d u op<± | M Ä P ­ Ä �R � ������ Ä �Â�  � �NZÄ � g² e d _ d uhg op<± |"i u op`± | M Ä P ­ Äkj i �á� ��ÆÄ � u£¢ w g'c |
ª«C9klADC9[WC9Q�k�CUH P CUQ w G�Q�\rC9HlH;CUH]k~C9Q PMJ QMn P C9H ´ ADnqC9Q�k~C9Hh\rnKGDCUAiVYX J QMn¯u ²»w Ó�yq| ^ ¹J H P ADC I \r} L!I HWC9Q¤ J []\ ¹I Q P C C9HWX ¹I Gi\ L!I Q

  �F�N Ä � u op<± | M Ä �R � u op<± | ­ Ä �á�F�� Ä � a m _�d_ d Âne d�o N Ä Â e d_ d Âfe d:o � Äkp   �F�N Ä � u op`± | M Ä P ­ Ä �á�F�� Ä �
Â g
² e d _ d   ���NZÄ � u
g op`± | i u op<± | M Ä P ­ Ä j i �á�F��ÆÄ � ¡ u£¢ w gqg |

@BADCTADQZQMCUHhCUQ©Ê I \WHWAÍÌZC9GDC L C9Q�\WC P C9H ¹G�ª«CUHhG I �Z�»¼ J Q P jSC9VYXM[WC9GiklAiHWm J QMnq[ LÎI \rHWAÍÌ`u ¢ wºy Üx¢ wOJ�| G I [W[hCUQ[WAiVYX I¥JZ^�P ADCU[hC¦jSC9AD[WC IKJ [ P HWCUA®E;Þx��C9QÏ�K}qQrq¦H J Q PMLÎI \rHWAÍÌ»CUGDC L C9Q�\rCUQs N Ä � Ä�t"MYÄ P ­ Ä Ò   �F�N Ä � u op`± | M Ä P ­ Ä ���F�� Ä � u£¢ w g ²K|u N Ä � Ä�t"MYÄ P ­ Ä Ò   �F�N Ä � u op`± | M Ä P ­ Ä �] uvS | �á�F�� Ä � u£¢ w g Éq|w NZÄ��ÆÄ t"M Ä P ­ Ä Ò   � �N Ä � u
g op`± |"i u op`± | M ÄxP ­ Ä j i �á� �� Ä � u£¢ w g Ó�|
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ª«CUHWC9VYXMQMC9Q w @ I ª«CUA®klAiH P�P ADCË¤�CUA¾\ I ªMGiCUA¾\ J QMn �K}qQ s NZÄ �]Ä t<M Ä P ­ Ä ^ ¹J H PäI [¦Ê I \rHhA¾Ì»CUGiC L CUQ�\5u£¢ w Ú | Q J ¼L CUHWAi[WVYX PMJ HWVYXSCUADQZCZHx�MGDAiQMCU[Æ¼Æ@BAUT�CUHhCUQ�\rA I \rAi}qQ<ª«CUHWC9VYXMQMC¶\ w ¢ J VYX P ADC,Ù¦}»C¶å!N9ADC9Q�\WCUQ à ­ Ä ­�ÆÄº� G I [W[hCUQ[WAiVYX©�K}qGDGi[h\ ¹I Q P Ain IKJZ^FP ADC Ê I \rHWAÍÌ»CUGDC L C9Q�\rC s NZÄ �]Ä t"M Ä P ­ Ä u �KCUHWnKGDCUAiVYXMC·¢ wÔ{�| N J H ¹J VYm ^ ¹J XMHhCUQ w
jÕADC·N J CUHhmKC9QMQMCUQÏAD[]\7Üä[WAiQ P©I GDGiC q¦H J Q PZLÎI \WHWAÍÌZC9GDC L C9Q�\WC·¤�k�CUADN9CUQ�\rHhCUQMAiQ�\rCUnKH I GiC P CUHT�ä}qH L

  � �VOWYX � ZÎuE[;\ | ��� �V Ä W Ä X Ä � u£¢ w g âK|
L Ai\ P C9QOADQ P ADC^] JäI Q�\WCUQMN I XMGDC9Q¿u�_J`Sa | IKJ»^ nqCUG ¹}q[h\WCUQ Ê J Gi\WADADQ P ADV9CU[UÜ9k~}qª«CUAx[WAiVYX P AiC LÎI nKQMC9\WAD[WVYXZCUQ
] JäI Q�\rC9QMN I XMGDC9Q IKJZ^ÃP AiC�[]Þ L!L C9\WHWAD[hADC9Hh\rC9Q!jÕAiQMmKC9G ^ J QMm�\WAD}qQMC9QtVU}K[ u�a � | Ç [WAiQ®uEa � | u ²»wzyKyq| ª«CUN9ADC½¼XMC9Q w ¢ JZ^lP AiCU[WC,jSC9AD[hC!N9CUH ^£I GDGDC9Q P AiCtÊ I \rHhA¾Ì»CUGiC L CUQ�\rC,ADQ�QMADVYX�\]¼ L AD[WVYXZCUQ P CÎ¢vQ�\rC9ADGDCÏu n | C9H IKP C9HJ Q P u J | QMnKCUH I¥P CUHWH�Þ L,L C9\rHhADC¥Ü P C9HWC9Q§s�CUHWC9VYXMQ J QMn �hC9k�CUADGi[ PMJ HhVYX P ADCË¢ J [ ^ ¹J XMH J QMn¿CUADQZCUH P HhCUAÍ¼P A L C9QM[WAi}qQ I GiCUQ ã Q�\WCUnqH I \rAi}qQ�CUH ^ }qGDnK\ w @ J HWVYX�CUAiQMC E�H I QM[ ^ }qH L!I \WAD}qQ IKJZ^TPäI [ Hh}K\rAiCUHWC9Q P C Ù¦}x}qH]¼P AiQ I \rC9QM[hÞx[]\rC Lcb2d m I QMQ P ADCU[hC P HWC9A P A L C9QM[WAi}qQ I GiC ã Q�\WCUnqH I \rAi}qQ<ADQ/C9ADQMC9H·@BA L CUQM[hAD}qQ I Q I G¾Þ�\rAD[hVYX�q}KHWnqC9QM} L,L C9Q¿k�CUH P CUQ�u£¢vªZªMADG PMJ QMn ¢ w g |½w

@ I N J k�CUH P CUQ P AiC!Ê I \rHhA¾Ì»CUGiC L CUQ�\rC1N J Q ¹I VYXM[]\Oª«CUN ¹J nqGDAiVYX§AiQ�ÖTAiVYX�\ J QMn P CUH ADQ�\WCUHWQ J m�GiC I HhCUQ¢vVYXZ[WCfe JäI Q�\rAi[WAiCUHh\WCUH5s I [WAi[ ^ J QZm�\WAD}qQZCUQ�ª«CUHhCUVYXMQMC¶\Ïu£N½¼ ¢vVYXZ[WC |½w ¢vQZ[WVYXMGiADCUÀKCUQ P k�CUH P CUQ P AiC Ê I ¼\rHhA¾Ì»CUGiC L CUQ�\rC L A¾\¦R�AiG ^ C P CUH¦jÕADnKQMCUHh[WVYXMC9Q P ¼ÆÊ I \WHWADN9CUQ IKJ»^ AiQ`ÖTAiVYX�\ J QMn P C9H�Hx\rH I XMG I VYXM[WC P CU[ã Q�\rC9Hh\rA I GD[]Þx[h\rC L [ b2d e JMI Q�\rAD[hADC9Hh\rC©s I [WAD[ ^ J QMm�\rAi}qQMC9Qb\WH I QM[ ^ }qH L ADC9Hh\ w R�AiCUHhN J [WVYXMAiCUªZ\ LÎI Q P CUQ@BHWC9XM}q�«CUH I \r}qH �g1u�h | Ü P C9H P AiC5@BHhCUX J QMn P CUHi] JäI Q�\rAi[WADC9H J QZnq[ I VYXZ[WC P CUHBs I [WAi[WN J [h\ ¹I Q P CË�K}qQ P C9HHx\WH I XMG I VYXM[hCtADQ P ADCÎÖTAiVYX�\ J QMn P CUHOAiQ�\WCUHhQ J mxGiC I HhCUQ�¢�VYXM[WC JZL P C9Q�jÕADQMm¥CUG!h/a I HWV9[WADQkjl ª�C½¼[WVYXZHWCUAiªZ\
� o� �V2WmX � a �g1u�h | ��� �V2WmX � a�C½Ì»��×Í°6U �`UnOh Û ��� �V2WmX �ÝÇ u£¢ w g {q|
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IKJZ^ ª«CUA P CUQEH»CUA¾\rCUQ¿�q}KQ Z!u�[;\ | AiQSu ¢ w g âq| C9ADQ J Q P CUHhX ¹I Gi\

  � �VOWYX � Z!u�[2\ | ��� �VUÄ W ÄYXFÄ �
�������	� a   � �V2WmX � �g j � u�h | �g1u�h | ZÎuE[;\ | �g j � u�h | �g1u�h | ��� �V9Ä W�ÄYXFÄ � ���
�����a   o�F�V2WmX � �g1u�h | ZÎuE[;\ | �g j � u�h | � o�F�VUÄYW�Ä X�Ä � ���������a W�
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o� W �������	�X 
 u�h | o� W ���
�����X�Ä 
 Ä u�h |   o� �VOW 
 � Z!u�[;\ | � o� �V9Ä W�Ä 
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¡u£¢ w g yK|

@BADC1Ù¦}xC9å,NUAiCUQ�\rC9Q o� W ���
�����X 
 u�h | ª«CUN9CUAiVYXMQMCUQ P ADC!Ê I \rHWAÍÌ»CUGDC L C9Q�\rC P CU[Ë@BHWC9XM}q�«CUH I \r}qHh[!u£¢ w g {�| AiQª«CUN J n IKJ»^�P AiC·[hÞ L!L C9\WHWAi[WADC9Hh\WCUQtj§CUGDGiCUQ ^ J QMm�\rAD}KQMCUQ
o� W �������	�X 
 u�h | a   o�F�VOWYX � �g1u�h | � o�F�VOW 
 �

���
����� Ç u£¢ w g Jq|
P AiC¦[WADVYX IKJ [ P C9QÏnKC9k ¹}qXMQZGDADVYXZCUQ¿jÕADnqQMC9HW[hVYXMCUQ P ¼]Ê I \rHWAiNUC9Q

o� W �����X 
 u�h | a ���� ���
� WX 
 u�h | ^£I GiGD[ a�a Q a	c
� ² � WX 
 u�h | ^£I GiGD[ a�a	c¦} P CUH0Q a	c
� WX 
 u�h | Â u]° g | 
 � WX j 
 u�h | [h}qQM[h\

o� W ���	�X 
 u�h | a �� � � WX 
 u�h | ° uÆ°Ëg | 
 � WX j 
 u�h | ^£I GDGi[ a Ç Q �fcc [W}qQZ[h\ u£¢ w g'Ú |
N J [ IKL,L C9QM[WC¶\rN9CUQ w�ã QSu£¢ w g yq| k J H P C P ADC�H�Þ L,L C9\rHhADC9HWCUG I \rAi}qQ

o� W ���
�����
 X u]° h | a o� W ���
�����X 
 u�h | u£¢ wz² c |
ª«CUQ J \rN¶\ w G L Q J Q PäI [ ADQMQMC9HWC ã Q�\rCUnKH I G;ADQ q¦GDC9ADVYX J QMnSu£¢ w g yK| N J ª«CUHhCUVYXMQMC9Q ÜFk�CUH P CUQS�MHW}qG I \h¼CUGiGDAi�Z\rAi[WVYXMC¦Ù¦}x}qH P ADQ I \WCUQ �qC9Hhk�CUQ P C9\7Ü P ADC P C L ¤�k�CUADN9CUQ�\rHhCUQMVYX I H I m�\WCUH P C9[ ã Q�\WCUnqH I GD[ I QMnKCU� I À¥\[WAiQ P w @BAiCU[WC!Ù¦}»}KH P AiQ I \rC9Q<k~C9H P C9Q PMJ HhVYX P ADC1¢�ªM[h\ ¹I Q P C,CUAiQMCU[ËÖ I¥JML � J QMm�\rC9[ËN JSP C9QSª«CUA P CUQ¤�CUQ�\WHWCUQSuÅ��Hh}��hCUm�\rAiG J Q P E I HWnqC¶\ | P C9¸MQMADC9Hh\

� a [ Â [;\
g g�� ����� Ç [ a g

² u � Â�� |
� a [B° [;\

g ° g�� � ��g Ç [;\Oa g
² u � ° � | ¡ u£¢ wz² g |

@ I ª«CUAF[h\rC9GDG¾\ P C9H¦nqC9k ¹}KXMQMGDAiVYXMCO¢�NUA L5J \ klADQMm¥CUG�c�� � � ² � ª�C9N ¹J nKGDADVYX P CUH¦N½¼ ¢vVYXZ[WC P AiC P HWA¾\W\WCª«CUQ ¹}K\WADnK\WC5Ù¦}x}qH P ADQ I \WC PäI H w @BADC H;CUHhm�Q ¹J � ^ J QZn P CUH��MHW}qG I \h¼ CUGiGDAD�»\rAD[hVYXMCUQ¿Ù¦}x}qH P ADQ I \WCUQ L A¾\ P CUQm I Hh\WCU[hAD[WVYXZCUQ Ù¦}x}qH P AiQ I \WCUQÏu"! Ç$#«Ç b | P C9[�Hh}K\rAiCUHWC9Q P C9QhHxÞx[h\WC L [~C9HWnqAiªZ\ [WADVYX PMJ HhVYX P ADClE�H I QZ[ ^ }qHÆ¼L!I \rAi}qQM[WnKGDCUAiVYX J QMnqC9Q
! a g

² ×iuÆgT° � i | u � i °fg | Û&%' V9}q[ �
# a g

² ×iuÆgT° � i | u � i °fg | Û %' [hADQ �
b a g
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@ I H IKJ [ ^ }qGinqCUQ ^ ¹J H P AiC·�F}qG I HhklAiQMmKC9G�� Ç �J\Îª«CUN ¹J nqGiADVYX¿ª�C9A P C9H�¤�CUQ�\rHhCUQ P ADC·s~C9NUAiCUX J QMnqC9Q

V9}q[�� a b
[ a � �¦Â g� Â �

u£¢ wz²KÉq|
VU}q[�� \ a u b ° g |

[2\ a � � °fg� ° � ¡ u£¢ wz²¥Ó�|
@ I [ H;}qG JML CUQMC9GDC L CUQ�\ ��� [OG IKJ \WC9\ ^½¹J HÈ�MHh}qG I \h¼ C9GDGiAD�Z\WAD[WVYXZCvÙ¦}x}qH P AiQ I \WCUQ

� � [·a g �J u � i ° � i | � � � � � � Ç u£¢ wz²qâK|
[W} PäI À1[hADVYX ^ ¹J H PäI [�Ê I \WHWAÍÌZC9GDC L C9Q�\Ëu ¢ w g âq| [WVYXZGDADC9ÀqGDAiVYX

  o� �VOW 
 � Z!u�[;\ | � o� �V Ä W Ä 
 Ä �
��������� a g��J ���� � � � �j � � � u � i ° � i½| u£¢ wz²K{q|

� oo� ���V2W 
 u�[Zu � Ç$� | Ç V9}q[���u � Ç
� |h| Z!u�[;\äu � Ç$� |W| oo� �VUÄ W�Ä 
 Ä u�[Zu � Ç$� | Ç VU}K[���u � Ç
� |h|
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 Ä � u£¢ wz²qyK|

CUHhnqADª»\7Ü L Ai\ P CUQ©CUQ�\r[h�MHWC9VYXMCUQ P CUQ<[hÞ L,L C¶\rHhAD[WAiCUH]\rCUQ j§CUGiGDCUQ ^ J QMm�\rAi}qQMCUQ
o� �V2W 
 u#" | a

�� � oo� �VOW 
 u�[Zu � Ç
� | Ç VU}q[���u � Ç$� |W| V9}q[7u�Q � |$�oo� �VOW 
 u�[Zu � Ç
� | Ç VU}q[���u � Ç$� |W| [hADQ�u:Q � | � ¡ u£¢ wz²�Jq|
@BADC�s~C9HWCUVYXZQ J QMn P CU[��KCUHWªZGDCUAiª�C9Q P C9Q N9k�CUA P A L CUQM[hAD}qQ I GDCUQ ã Q�\rCUnKH I Gi[  u � Ç$� | klADH P Q JML CUHhAD[WVYX L Ai\R�AiG ^ C CUAiQMCUHFq IKJ [W[]¼ Ø®CUnqC9Q P HWC½¼+] JäIKP H I \ J H1×��;E H*Ú ² ÜBHZR J�²�Û IKJ [hnqC ^ ¹J XMHh\ w @BADCOÊ I \WHWA¾Ì»C9GDC L CUQ�\WCu£¢ wz²�J�| L ¹J [h[WCUQ PäI ª«CUA ^ ¹J H P ADC P HhCUAÃE Þx�«CUQ/�K}qQ q¦H J Q PZLÎI \WHWAÍÌZC9GDC L C9Q�\WCUQ§u£¢ w g Ó�| I GD[T� J QMm�\rAi}qQP C9[ÝADQ�\rC9HWQ J m�GDC I HWC9Q ¢vªM[]\ I Q P CU[Èª«CUHhCUVYXMQMC¶\lk~C9H P C9Q w @ I [hADCvk�C P CUH~�K}qQ P CUHÝ�;Hh}��hCUm�\WADGDnKCU[WVYX�klAiQ»¼P AinqmKC9Ai\ ] QM}xVYXÏ�K} L Hx\r}qÀK� I H I¥L C¶\rCUH&% I ªZX ¹I QMnqAin1[WADQ P�J Q PÏP ADC ��HW} �hCUm�\rAiGDG I¥PMJ QMn('·±SGDC P ADnKGDADVYXI Gi[�nqGi}qª I GiCUHIH;}qH ^£I m�\r}qH�A L q¦H J Q PZLÎI \WHWAÍÌZC9GDC L C9Q�\ u N»ÄÔ�ÆÄ thM Ä P ­ Ä IKJZ^ \WHWA¾\W\7Üäm ¹}qQZQMCUQ`[WAiC ^Y¹J HvCUAiQ/nqC½¼nqC9ª�C9QMCU[�E I HhnqC9\W[hÞx[h\WC L J QMA¾�qC9HW[WC9GDG ^ ¹J H I GDGiCÈADQ�\rC9HWC9[W[WAiCUHhCUQ P C9Q Ù¦} L ªMAiQ I \WAD}qQMC9QO�q}qQ ] Ü)% J Q P '·±N J H�Ø ¹}q[ J QMn P CUHlnqC9mK}q�Z��C9Gi\rC9Q�Ù I Q I GDnqGiCUAiVYX J QMnqCUQ�u ²»wOJ c | CUAiQMnqC9[WC9\WN9\Tk~C9H P C9Q w
$ %�* +Á+�)-, 8/. - " ),2 3O:1032 854 8 0 - 8 +Á+�)-, 8/. - " 476�: 6 -58352<= 8
@BADC�s~CUHhCUVYXMQ J QZn P CUH ¹G�ª«CUHhn I QMnK[ IKL �MGDA¾\ JMP CUQ�u ²»wOJ�âq| C9H ^ }qGinK\,klADC/A L �K}qH I QMnqCUn I QMnqC9QMCUQÕ¢vªx¼[WVYXZQMAi\h\�ADQOª«CUN J n IKJZ^ C9Q�\WG I QZn P CUH�AiQ�\rCUHhQ J m�GDC I HWCUQ1¢�VYXM[WC6e JäI Q�\WAD[WAiCUH]\rCUH��¦HhªMAi\ I GDC w @ I N J k�CUH P CUQklADCÈN J �q}KH�@BHhCUXM}K��C9H I \W}qHWC9Q �g1u�h | IKJZ^ ª«CUA P CUQCH»CUA¾\rC9Q P C9H ¹G�ª«CUHhn I QMnq[ IKL �MGDA¾\ JMP C9Q CUAiQMnqCU[hVYXM}qª«CUQJ Q P!P ADCl@BC¶¸äQMA¾\rAD}KQMCUQÏu£¢ w g { Ü�¢ w g J�| ^ ¹J H P AiCÈnqC P HhCUX�\rC9Q¿¤ J []\ ¹I Q P C J Q PÎP AiC�Ê I \rHhA¾Ì»CUGiC L CUQ�\rC P CU[@BHWC9XM}q�«CUH I \r}qHh[vª«CUQ J \WN9\ w @BADC ¹GTª�C9HWn I QMnq[ I¥L �MGiAi\ JMP CUQÏG I [h[WC9Q<[WADVYX I Q I GD}Kn P C9Q§Ê I \rHhA¾Ì»CUGiC L CUQ»¼\rC9QÎQ I VYX<u£n | CUH IKP C9H J Q P u J | QMnKCUH I¥P CUH HxÞ L,L C¶\rHWAiCÈª�C9N ¹J nKGDADVYXZH»�MAiCUnqC9G J QZnqCUQ I Q P CUHDHx\rHhC J C9ª�C9QMC
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