
���������
	������������������	���������� �"!#	�� $��%�&�(')�����+*,��� �.-0/1� ��23��$�45	��768�9/:����23��$

;=<�< ����> 4&�

?1@BADC&E�FHG+@�IJG9GLKNM�O�G+P�P�G+P�ADM�M�O�GJIJFHA
QRFTSU@WVXSDOYA1ZUS[S[E\M]GJO�VXSDO�^_AD@�IJG�`baWQ�c�G9P�Q�O�G+@�ZDQRcBA
@�Ed@�A
Q�C�O�G�SDV
FTQ�PeADM�M�fHADC�P�GDg�h:c�GWFT@�FTQ�FiADfjQRckC�@&E�GJO�SDVlQRG+@mQ�C�O�@&PnFT@kQ�SBP�a[@�Ioc�O�SU@�FHp+GJEqI+fiADM&M�FH@�Z\r�AD@mG+sDGJ@bQ1VtA
^_FTfHFiA
O
QRSu^_AD@bawvec�SdVXO�G+x[C&GJ@bQ�IJSU@�I+GJO�Qec�ADfHfTPJgYy[a[@�Ioc�O�SD@�FHp+GJEmIJfiA
M�M�FH@&Z\c�ADPeA\v�GJfTfzE�G|{�@�G+EmP�IJG+@�ADO�FTS�}YQRc&G
FH@&FTQRFHADf&P�QRO�SU@�Z\FT@�IJSDc�GJO�GJ@bQ�I+fiADM&M�FH@�Z~FHP�VXSUfTfHS�v�GJEw`ka_A�O�G+fiA
Q�FTsUG+fTauP�C�E�E�G+@�P�a[@�Ioc&O�SU@�FTp�A
Q�FHSU@_M�O�S[IJG+P�P+�
A
VlQ�GJO9vec�FTIoc7G|sUGJO�a[`�S[E&a�IJfHADM�P:P�FH^dC�f�QoAD@&GJSUC�P�fTa�AD@�E�M]GJO�FTSNE&FHI�A
fHfTaDg�h:c&FHP:P�a[@�Ioc&O�SU@�FTp�A
Q�FHSU@mI�A
@mE&FHP�r
ADM�M]G�A
OuAD@�E�O�GJADM�M]G�ADO\P�G+sDGJO�ADf9QRFT^_G+P\E�C�O�FH@�ZqQ�c�G�ADM�M&fiADC�P�GDg�h:c�G�M�c�G+@�SU^wGJ@�SD@�FTPdAqE�G+fHFTZUcbQ�VXC�f
G|KNM�O�GJP�P�FHSD@,SDV�P�S[IJFHADf%P�G+fTVir�SDO�ZbAD@&FHp�A�QRFHSD@��&QRc�A
Q M�O�S�sNFTE�GJP1A�ckC�^_AD@�P�I�ADfTG\G|K&AD^wM�fTGWSDV�QRc�GWP�a[@�Ioc�O�S
r
@�FTp�A
Q�FHSU@qM&O�S[IJGJP�P�G+PWSU`&P�GJO�sUG+E#FH@,@kC�^wGJO�SUC�P�P�a[P�QRGJ^wP~FH@,@�A
Q�C�O�GBO�AD@�ZUFT@�Z�VXO�SD^�QRc&GwP�a[@�Ioc�O�SD@�FHp+GJE
� ADP�c�FH@&ZwS
V�Q�c�G�P�SUC&Q�cNr�GJADP�Q�?nP�FiA
@m{�O�G � FTGJP:QRSBSUP�IJFTfHfiA�QRFH@&Z\Ioc�G+^_FTI�ADf�O�G�ADI|QRFHSD@�P~���L�N�
��g
� G+O�G�v�G�FT@ksDGJP�QRFHZUA
QRG�Q�c�G�^_G+Ioc�AD@�FTP�^�AD@�E#QRc&GmE&G+sUG+fHSUM&^_G+@kQBS
VnP�a[@�Ioc�O�SD@�FHp+GJE5I+fiADM&M�FH@�Z�`ka

M]GJO�VXSDO�^wFH@�Z�A�P�GJO�FHG+P7SDV\^_GJADP�C&O�GJ^wGJ@bQ�PmVXS[IJC�P�GJE=SU@�`]SDQRc8QRc&G�I+SUfHfTGJI+Q�FTsDG�A
P�M]GJI+Q�P7S
V\QRc&G�P�GJfTVir
SUO�ZbAD@�FTp�A
Q�FHSU@BM�O�SNI+GJP�P�ADP�v�GJfTf]ADP�Q�c�G1`]GJc�A�s[FHSDO�SDVzQRc�G�FH@�E&FTs[FHE�C�ADfHP�FT@_QRc&G ADC�E&FHGJ@&IJGDgY��G�O�GJI+SUO�E&GJE
P�G|sUG+ORADf�Q�c�G�A
Q�GJO�AD@&EwSDM�G+ORA M]GJO�VXSDO�^_AD@�IJG+P�FH@B��ADP�QRGJO�@���C�O�SUM]G~ �¡eSU^�A
@�FiAnAD@�E � C�@&ZbADO�a&¢�C&Q�FHfTFHpJFT@�Z
A7^wFHI+O�SUM&c�SU@�GwM�fiA
IJGJE#A
QWQ�c�G�I+GJFTfHFH@&Z7SDV�QRc�G_c�ADfHfn t£�FHZ���Ab¢Lg7h�a[M�FHIJADfHf�aU��A
VlQRG+OdAmVXG|v¤P�G+IJSU@�E&PuSDV
ORA
@�E�SU^�IJfiA
M�M�FH@&Z�A�M�G+O�FHS[E�FTI\P�FTZU@�ADf�E�G+sDGJfTSUM�Pw �A�P�FHZU@�A�QRC�O�GdSDV�P�a[@�Ioc�O�SU@�FTpJGJE�IJfHADM�M�FT@�Zk¢|��IJfTG�ADO�fTa
s[FHP�FH`�fTG�FH@m£�FHZ&g9��AwADPeM�O�SU@&SUC�@�I+GJE�M&FH¥DG+PeFH@�QRc�G~P�FTZU@�ADf�gYh:c�FTPeQ�ORAD@&P�FTQ�FHSU@�FTP�ADfHP�SwIJADM&Q�C�O�G+E7`ba�QRc&G
SUO�E�GJO�M�ADORA
^_G|QRGJO9 �£�FTZ�gb��I�¢|�Dvec�FTIocdFH@&IJO�GJADP�G+P�ADP�QRc�G9M]GJO�FHS[E�FHI�P�FHZU@�A
f[E&G+sUG+fHSUM&PJ�kAD@�E\E�GJI+O�G�A
P�GJP�A
P�FTQ
E�FTPRADM�M]G�A
O�PJg��8c�FHfTG�P�a[@�Ioc�O�SD@�FHpJA
QRFTSU@�FT@�IJO�G�ADP�GJP�Q�c�G1P�QRO�GJ@�ZDQ�c�SDVzQRc�G�P�FTZU@�ADfjA
Q�QRc&Gn^wSU^wGJ@bQ�SDV�QRc&G
IJfHADM�M�FT@�Z��bF�Q�fTG�ADE&P�Q�S\A~E�GJI+O�GJADP�GnFH@BQRc�GnA�sUGJO�ADZUG�@�SUFTP�G�FH@bQRG+@�P�F�Q�aBFH@uQRc�G�O�S[SU^¦ XP�G+G £�FTZ�g���Ej¢LgYh:c�FTP
FHP�ORA
Q�c�GJO�P�C�O�M�O�FTP�FH@&Z��&P�FH@�I+G SU@�G1v�SUC�fTE�G|KNM]GJI|Q�Q�c�A
Q�QRc�G E&O�FTs[FT@�Z\VXSUO�IJG1VXSUO�P�a[@�Ioc�O�SU@�FTp�A
Q�FHSU@�FTP�QRc&G
E�G+P�FHO�G�S
V&QRc&G�ADC&E�FHG+@�IJG�QRS�G|KNM�O�GJP�P�FTQ�P�G+@bQRckC�P�FHADP�^.`ba~FH@�I+O�GJADP�FT@�Z:QRc�G�A�sUGJO�ADZUG�@�SUFHP�G�FH@bQRG+@�P�F�Q�aUg�h:c�G
SUO�FHZUFT@�SDVYQRc&FHPeIJSU@ � FHI|Qn`]G+Q�v�GJG+@qQRc�GWA�sUG+ORADZUGW@�SUFTP�G~AD@�E7P�a[@�Ioc�O�SU@�FHpJA
QRFTSU@�IJAD@�`]G�C�@�E�G+O�P�QRS[SNE7`ka
IJSDO�O�G+fiA
Q�FH@�Z~QRc�G1ZUfHSU`�ADf�P�FHZU@�ADf]veF�QRc�Q�c�G `]GJc�A�s[FHSUO�SDV�AD@�FH@&E�FTs[FHE&C�ADfjFH@�Q�c�G�ADC&E�FHG+@�IJG
g�£�SUO�QRc�FTP�v�G
O�G+IJSUO�E�GJEBQRc&G:fHS[I�ADf[P�SUC&@�E_FT@bQRGJ@&P�FTQ�a\FH@dQ�c�G9s[FHIJFT@�FTQ�a~SDVzA ZUO�SUC�MuSDV�FH@�E&FTs[FHE�C�ADfHP� �£�FTZ�g[��`j¢|�bC&@�A�v9ADO�G
SDV�QRc�GBO�G+IJSUO�E�FH@&Z7M�O�SNI+GJP�PJg�§�@�QRc�GBFH@&IJSUc�G+O�G+@kQWM�c�A
P�GBQRc�GwfHS[I�ADf�P�FHZD@�ADf�FHP�M]GJO�FHS[E�FHI\veF�QRc�AmP�c�SUO�Q

�



M]GJO�FTSNE�IJSUO�O�G+P�M]SU@�E�FT@�Z7Q�S�QRc�GwVtADP�Q\IJfHADM�M�FT@�Z7S
VeAD@#FT@�E�FTs[FTE�C�ADf�FT@�QRc&G�ADC�E&FHGJ@&IJGDg � S�v�G+sUG+OJ��QRc&G
IJfHADM�M�FT@�Z1M]GJO�FHS[EWP�C�E�E�G+@�fTa\E�SUC�`&fHGJP�A
Q�QRc�G9`]GJZDFH@�@�FT@�Z�SDV�QRc�G�P�a[@�Ioc�O�SU@�FTpJGJEBM�c�ADP�G� tADM�M�O�S�K&FT^�A�QRGJf�a
A
QB�©¨Dª_FH@�£�FTZ�g���A�AD@�E�`j¢|��AD@&E�P�fHS�vefTa,E&GJIJO�G�ADP�GJP\ADP�P�a[@�Ioc�O�SU@�FHpJA
QRFTSU@�FHP�fHSDP�Q_ �£�FHZ�g���G�¢Lg_h:ckC�P+�
QRc&G�E�GJI+O�GJADP�G�FT@�QRc&G�A�sUGJO�ADZUG�@&SUFHP�G�FH@bQRG+@�P�F�Q�a�FHPdA7IJSU@�P�GJxkC�G+@�IJG�SDV:Q�c�G�M]GJO�FTSNE�E�SUC�`&fHFH@&Z���P�FH@�I+G
QRc&GJO�G�FTPdfHG+P�PuI+fiADM�M&FH@�ZqFT@«C�@�F�QdQRFT^_G
g�?n@�FH@�I+O�G�A
P�G�FH@�QRc�G�A�sUG+ORADZDGm@&SUFHP�G�FH@bQRG+@�P�F�Q�a#FTPdM�SDP�P�FT`�fHG
SU@�f�a�`ba�E�G+IJO�G�ADP�FH@�Z�Q�c�G\I+fiADM&M�FH@�ZwM]GJO�FTSNEz�jvec&FHIocqFT@�E�GJG+EqE�S[GJP�QoAD¥
GdM�fiA
IJGD�]ADPnP�c�S�ve@,FT@q£�FTZ�g���GDg
� S�v�G+sDGJOJ�NQRc�GeE�G+IJO�GJADP�FT@�Z\I+fiADM&M�FH@�Z�M]GJO�FHS[E_ZUO�ADE�C�A
fHfTaW`�O�FH@�ZUP�Q�c�GnP�a[@�Ioc�O�SD@�FHp+GJE�I+fiADM�M&FH@�Z�`�ADIo¥uQ�S
QRc&GeVtA
P�Q�IJfHADM�M�FT@�Z�SU`�P�G+O�sDGJE�FT@BQ�c�GeG�ADO�fTadADP�a[@�Ioc�O�SU@�SUC&P�M�c�A
P�GD�NAD@�EwP�a[@�Ioc&O�SU@�FTp�A
Q�FHSU@wE�FTPRADM�M]G�A
O�PJg
?1M&M�ADO�G+@bQRfTaD��QRc�FTPdIJSU@ � FHI|QRFH@&Z,E�GJP�FHO�G�SDVeQRc�G�ADC&E�FHG+@�IJG�Q�S,P�FH^\C�fTQRAD@�GJSDC�P�f�a¬FT@�IJO�G�ADP�G�QRc�G�A�sDGJORA
ZUG
@�SUFTP�GqFT@bQRGJ@&P�FTQ�aAD@�E(QRS«^_ADFT@kQRADFH@®P�a[@�Ioc�O�SU@�FTp�A
Q�FHSU@8fHGJADE�P�Q�S#QRc�G,P�GJxkC�G+@�IJG�SDVWADM�M]G�ADO�FH@�Z«A
@�E
E�FTPRADM�M]G�A
O�FH@&ZuP�a[@�Ioc�O�SU@�FHp+GJEqO�GJZUFT^_G+PJg
h:c�GJP�G_O�GJP�C�fTQ�P~FT@�E�FTI�A
Q�G\QRc�A�Q QRc�GuQ�ORAD@�P�FTQ�FHSU@�VXO�SU^¯O�AD@�E�SD^�QRS�P�aN@&Ioc�O�SU@&FHpJG+E¬I+fiADM�M&FH@�Z�FTP�ADI|r

IJSD^_M�A
@�FHG+E�`ba°A�M]GJO�FHS[E,E�SUC�`�fTFH@�Z�M&O�S[IJGJP�PJgw±nGLK[QWv�GwADO�ZUC&GBQ�c�A
Q�FT@qVtADI+Q~M]GJO�FTSNE,E&SUC�`�fTFH@�Z�FTP�A
@�G+IJGJP�PRADO�a�I+SU@�E�F�QRFTSU@uVXSUO�P�a[@�Ioc�O�SU@�FHpJA
QRFTSU@�g�h�S\A
E�E�O�G+P�P�QRc�FTP�xkC�G+P�QRFTSU@��kv�G�FH@bsDGJP�Q�FHZbA�QRGJEwQRc�G�FH@bQ�GJO�r
@�ADf[VXO�G+x[C&GJ@�I|aBSDV]P�G+sDGJO�ADf�FH@�E&FTs[FHE�C�ADfHP�`bauIJSU@bQ�O�SUfTfHGJE\IJfiA
M�M�FH@&Z G|KNM]GJO�FT^_G+@bQRPJg�§�@�E�FTs[FTE�C�ADfNP�QRC&E�GJ@bQRP+�
FHP�SUfiA�QRGJE_FH@�AWO�S[SU^7�kv�GJO�G1FH@�P�QRO�C&I+QRG+E�QRSdI+fiADM�FT@_Q�c�G ^_AD@�@�G+O�QRc�G|a�C&P�C�ADfTfTawE�SdO�FHZUcbQ9A
VlQRG+O9A\ZUS[S[E
M]GJO�VXSDO�^_AD@�IJG7 �²7SNE&G_§ I+fiADM&M�FH@�Zb¢|�%SUO~E�C�O�FT@�Z�QRc�GwO�cbakQRc�^wFHI_ADM�M&fiADC�P�G7 ³²7S[E�Gw§�§ I+fiADM�M&FH@�Zk¢Lg�?nP
£�FTZ�g��JV%P�c&S©veP+�&QRc&GnVXO�G+xkC�GJ@�I+FHG+P9SDV�QRc&G�²7S[E�G1§�A
@�E�²7S[E�G1§�§�IJfHADM�M�FT@�Z\A
O�G1I+fHGJADO�f�aBP�GJM�ADORA
Q�GJE�A
@�E
QRc&G�A�sUGJO�ADZUG M]GJO�FHS[E�E�SDC�`�fHG+P�VXO�SD^´²mSNE�G1§�Q�SB²7S[E�G1§�§�IJfiA
M�M�FH@&Z�g�²7SDP�Q:FT^_M]SUO�QRAD@bQ��kc�S�v�G+sUG+OJ��v�G
{�@�E�QRc�A
Q:QRc�G�veFTE&QRc�SDV%QRc&G�VXO�GJxkC�G+@�I+amE�FTP�QRO�FH`�CNQRFHSD@�AD@�E�QRc&G~O�GJfHA
QRF�sUG E�FTP�M]GJO�P�FHSD@mS
V�Q�c�GW²7SNE&G�§�§
IJfHADM�M�FT@�ZuFHPeI+SU@�P�FTE�GJO�AD`�f�a�P�^_ADfHfTGJO+��AuO�G+P�C�f�Q�Q�c�A
Q�FHP:O�GJM�O�SNE&C�IJFT`�fHG VXSUOeABP�FT@�ZUfTG�FH@�E�F�s[FHE�C�A
f�ADP:v�GJfHf
 �£�FHZ�g���Zk¢|g
h:c�GJP�G7O�GJP�C�fTQ�PuFH@�E�FTI�A
Q�G�QRc�A
QwA
VlQRG+OuAD@�FH@&FTQRFHADf�ADP�a[@�Ioc&O�SU@�SDC�P_M&c�ADP�G
��Ioc�A
ORADI|QRGJO�FHp+GJE�`ba«c�FHZDc

VXO�G+xkC�GJ@�I|a�IJfHADM�M�FT@�Z� ³²mSNE�G�§�¢L�&QRc&G�FH@�E�F�s[FHE�C�A
fHP�P�a[@�Ioc�O�SU@�FHp+GW`ba�GJfHFT^_FT@�A
Q�FH@�Z~G+sDGJO�a�P�GJI+SU@�Em`�GJA
Q��
P�C&E�E�GJ@&fTaP�c�FTVlQ�FH@�Z�QRS�A#I+fiADM�M&FH@�Z�^_S[E�G7veF�QRc(E�SDC�`�fHG7M�G+O�FTSNE. �²7S[E�G,§�§�¢uvec�GJO�G�E&FHP�M]GJO�P�FTSU@FHP
P�^_ADfTfHGJO+g7?nPdP�c&S©ve@�`ba��8FH@&VXO�GJG�A
@�E�µ�C�ORAD^wSDQ�S���VXSDOdA�ZUO�SUC�M«SDVeZDfHSU`�A
fHfTa�IJSUC&M�fHG+E«SUP�I+FHfHfHA
QRSDO�P
QRc&G�@�GJI+GJP�P�ADO�a�I+SU@�E�F�QRFTSU@�VXSUO9P�aN@&Ioc�O�SU@&FHp�A�QRFHSD@mFTP9QRc�A�Q:E�FHP�M�G+O�P�FHSU@�c�A
PeQ�Su`�G�P�^�A
fHfHG+O�Q�c�AD@mAuIJO�F�Q�r
FHIJADf�s
ADfTC�G7�·¶��¹¸���g�º�SD@�P�G+x[C&GJ@bQRf�aU�YM]GJO�FHS[E�E&SUC�`�fTFH@�Z�G+^_G+O�ZUG+P\ADP~A�IJSU@&E�FTQ�FHSU@°SDV�P�a[@�Ioc�O�SU@�FTp�A
Q�FHSU@��

¨



P�FT@�IJG�F�Q:fHGJADE�P9QRSBP�fHS�v�G+OeIJfiA
M�M�FH@&Zd^_S[E�G+P:E�C�O�FT@�Zuvec�FHIocmP�FTZU@�F�{�I�AD@bQ�fTa_P�^_ADfHfTGJO�E&FHP�M]GJO�P�FTSU@�I�AD@�`]G
^_ADFH@bQoA
FH@�G+E�g�h:ckC�P9SDC�O�^wG�A
P�C�O�GJ^wGJ@bQRP�SD»zG+O�A~¥DG|a�FT@�P�FTZUcbQ�FT@kQ�S~Q�c�G1^wGJIoc�AD@�FHP�^¤SDV�P�a[@�I+@�O�SD@�FHp+GJE
IJfHADM�M�FT@�Z�}�E�C�O�FT@�ZdVtADP�Q:IJfHADM�M�FT@�ZdP�a[@�Ioc&O�SU@�FTp�A
Q�FHSU@�FTP9@�SDQ9M�SUP�P�FT`�fHGnE�C�G QRSdQ�c�G fHADO�ZUG1E�FHP�M�G+O�P�FTSU@�FT@
QRc&GWI+fiADM�M&FH@�ZuVXO�G+xkC�GJ@�I+FHG+PJg:?nVlQ�GJO�M�G+O�FTSNE�E�SUC&`�fHFT@�Z���ADP1²7S[E�G~§�§�I+fiADM&M�FH@�ZBveFTQ�c7P�^�A
fHf�E�FTP�M]GJO�P�FHSD@
ADM�M]G�A
O�PJ��P�a[@�Ioc�O�SU@�FTp�A
Q�FHSU@#IJAD@¬`]G�A
@�E¬FTP\ADIoc&FHG+sDGJE�g � S�v�G+sDGJOJ��ADP�QRc&G�ADC�E&FHGJ@&IJG�ZDORADE�C�ADfHf�aqE�GLr
IJO�G�ADP�GJPeQRc�G�M]GJO�FHS[E�QRSwGJ@�c�A
@�IJG�QRc&GWA�sDGJORA
ZUGW@&SUFHP�G�FH@bQRG+@�P�F�Q�aU��FTQ9ZUORADE&C�ADfHf�a�P�fHFTM�P:`�ADIo¥�Q�SwQ�c�G VtADP�Q
IJfHADM�M�FT@�Zu^wSNE�G veF�QRc�fiA
O�ZUG+O:E�FHP�M�G+O�P�FTSU@���E&GJP�Q�O�S�a[FH@�ZwP�a[@�Ioc&O�SU@�FTp�A
Q�FHSU@zg
§�@�P�C�^w^�A
O�aU�YQ�c�G�FT@�E�FTs[FTE�C�ADfTPWFT@#QRc�G�A
C�E�FHG+@�IJG�c�A�sDG�QRS,`]G�A�v9ADO�G�QRc�A�Qu`ba#E�SUC&`�fHFT@�Z�QRc&GJFHO

IJfHADM�M�FT@�Z1M]GJO�FHS[EWQ�c�G+aWI�AD@BA
Ioc�FHG|sUG9P�aN@&Ioc�O�SU@&FHp�A�QRFHSD@��Dvec�FTIocuM�G+O�c�ADM&PYG|KNM�fHADFH@�P�vecba\FT@\QRc�G�P�^_ADfHfTGJO
AD@�E7IJC�f�QRC�O�ADfHf�a�^wSUO�G~c&SU^_SDZUGJ@�G+SUC�P���ADP�Q�GJO�@,��C�O�SUM]G�A
@�IJSD^_^dC&@�FTQ�FHGJP�P�a[@�Ioc�O�SU@�FHp+GJE,I+fiADM�M&FH@�ZBFHP
A,E�ADFTfTa�G+sDGJ@bQ���`�C&QwFTQuFTPdSU@�f�a#P�M�SUO�ADE�FTI�ADfTfTa°SU`�P�GJO�sUGJE�VXSUOdQRc&G��¬G+P�Q_AD@�E�¼Wg¹y�gY§�@�ZUG+@�GJO�ADf³��SUC�O
O�G+P�C�f�QRPWSD»zG+O\G|sNFTE�GJ@&IJG�SDVeA7@�S�sUGJf�O�SUCNQRG_Q�SqP�a[@�Ioc&O�SU@�FTp�A
Q�FHSU@z�Y@�SDQWaUG+QdSU`�P�G+O�sDGJE�FH@�M�cbaNP�FHIJADf�SUO
`�FTSUfHSUZDFHI�A
f�P�aNP�QRG+^_P\�½¨[�¹�&�¹¸N�½¾
��g

¿:À�Á)ÂÃ[Ä�Å�Æ�Ç�È À�É ÅbÊ&Å�ËJÌkÆ�Ç�Í À�ÎdÏ ÃNÐ�Ñ%ÃkÒ�Æ�ÆJÇ�Ó À�ÔmÕ ÐbË+Ã[Ö�Æ�Æ�ÆJÇ�× ÀÙØoÚeÀ�Î Å Ï Å�Û ÂÅ�Ë ÕXÜ �

Æ9Ý AD`]GbÞP�r Ý SDfTabA
Fj¼n@�F�sUGJO�P�F�Q�aU�Nß GJM�ADO�QR^wGJ@bQ�SDV�h:c�G+SUO�G|QRFTI�ADf]à�cbaNP�FHI+PJ��P�QROJgYµ�SDZjáADfH@&FHIJGJAD@kC7�D�N¡9â1r
�D¶bãDã&�jº�fHC©ä�r�±1A
M�S[I�A&�&¡�SD^�AD@&FiA

Æ�Æ ��± yN����å1r�æ[heà�º:²��]§�±nà�r�å�O�GJ@&SU`�fHG~yNADFH@bQ�r�²�ADO�QRFH@�ßdç � G+O�G+PJ��º9��ß���è\�j£�ORAD@�I+G

Æ�Æ�Æ ß G+M�ADO�Q�^_G+@bQeSDV Ý FHSUfTSUZUFHIJADf�à�cba[P�FTIJP+����éSDQ�széSUP�r�æ%SDO�êAD@�E7¼n@&FTsUG+O�P�FTQ�aU� Ý C�E�ADM]GJP�Q�� � C&@�ZbADO�a
Ü ß G+M�ADO�QR^wGJ@bQeSDV�à�cba[P�FTIJP+�z¼�@�FTsDGJO�P�FTQ�a�S
VY±�SDQRO�GWß�A
^_G
�&§�±)¶b¾b¸U¸
¾&��¼ y[?

È ØRë Å Õtì }Yp+@�GJE�Abí c�GJO�A&g½C&`�`�I+fHC�ä+gîO�S

�



ï�ðuñ�ðuïmðuòqó�ðwô

�õ�J��y[QRO�SUZbA
Q�pD�jy]g � g�A
@�E7y[QRG|v9ADO�Q��j§og���ö�÷|ø³ù|ú�û�ø ü9÷eý1þ�ù|ÿ|ø³÷��Dú_ß GJI+GJ^d`]GJO+����ãb¨©rR��ã��� ������U�b¢

�î¨�� Ý SDQ�QoAD@�F��jy�g������
	�����eù���������%�]¨D�D�D¶
r�¨
�b¸Dã� ��������U¢

�·�
��å�fHADP�P+�9æ�g�AD@�E5²�ADIo¥
G+aU�n²�g¹º1g��:£�O�SU^ º�fTSNIo¥kPwQRS¬º�c�ADSUP+}�h:c�G7¡�cbakQR^wPwSDV�æ�FTVXG� tà�O�FH@�I+G+Q�SU@
¼n@�F�sUG+O�P�F�Q�a�à�O�G+P�PJ���������b¢

� ¶D���8FH@&VXO�GJG
��?\gîh�g���! ���ù#"�ÿ$&%:ø'"�()"�*�	,+
-��z�©¸� ����U¾��U¢

�î¸���µ�C�ORAD^wSDQ�S��
.dgjAD@�E7±nFHP�c�FH¥�A�s
A&�&§og����/�öjû0�Dû'����
	���1��2���¸D¾���r�¾Uãb¸� ��3�����U¢

�·¾
��²7FHO�SUfHfTS��N¡~g�A
@�EqykQRO�SDZbA
QRp
�jy�g � g���ö54�ý768�/�ý:9�9;(<�6=�Dû>�/?��@�����¾D¶b¸©ro��¾D¾b¨� ��3���Uãb¢

¶



£�§�å~¼n¡n��y

0A 10 20 30
t(s)B

0.0

0.3

0.6T

0

0.2

0.4

<r>

0.006

0.012<Ig>

0

0.005

0.01

Il

0

0.01

0.02

0.03

Ig

a.

b.

c.

d.

e.

1C 2D 3E 4F 5G 6H 7I
f  (1/s)C

0.0

0.1

0.2

0.3

0.4

dN
/(N

J t d
f)

f.

1.0 1.5 2.0 2.5 3.0 3.5 4.0
f  (1/s)K

0.0

0.1

0.2

0.3

0.4

0.5

dN
/(N

t d
f)

g.

L?MON7PRQ3PTSVUXW#YOZ�W\[^]_Wa`�bdcfe�[^]hg^YO`�[^ikj\l3mOik`�[ni<[o]#p<l3q^q
ir[�Z�Ptsul�vwNdpr`�x
l�py[�`�ircfWai<[�mfW\[^chikmzeol�cwl{bu|^[^]_mOik`�[
`�bXmOirUXW�P~}�g�W��^ikZ�irmOikj#W\���^l3mOl���l�c�cO��|^l3YOW\��l�[^��Uw`���ir[�Z�l���W#Yhl3Z�Wn��l�c�q�W#YOb)`�YhUXW\�t`$��W#Y�l=��ir[
��`��
`�b�cOirj#W�����������U7|^]�g�chUwl�prpkW#YTmOg^l�[�mOg�W{]#prl3q^q
i<[�Z�q�W#Yhik`���P�}�g�Wa�5Z�|�YOW�cOg�`���cTl�]�g^l3Yhl�]_mfW#YhircOmOir]�YOW#Z�ik`�[
��ikmOg�mOg�W�l3q^q�W\l3Yhl�[^]_W�l�[^���
ircOl3q^q�W\l3Yhl�[^]_W!`�b&mOg�W�cfe�[^]hg�Yh`�[^ikj#W\��]#p<l3q^q
ir[�Z�Pd�:��W#Y�cfW#��W#Yhl�p?q�W#YOb�`�Y�Uwl�[^]_W\c
��WTYhW\]_`�Yh��W\�n�3�{cOirUwi<prl3Y!cfW\��|�W\[^]_W\c�`�b�cfe�[
]hg�YO`�[
ikj#W\��]#prl3q^q
ir[^Z�P�s)x/v! ;`�]#l�p¡[�`�ircOWTir[¢mfW\[^cOirmze���UXW\l�ch|�YOW\�
x�e£ltg^i<�^��W\[£Uwir]_YO`�q
g^`�[�Woi<[�mOg^Wn��ir]#i<[^ikmze�`�bTltcfq�W\]_mOl3mf`�Y\P su]�v��dYh��W#Y�q
l3Yhl�UXW#mfW#Y��w¤����^W_�5[�W\��l�c
mOg�W�Uwl�¥�irU7|^U¦`�b!mOg^W�[^`�YhUwl�prikj#W\�§]_`�YOYhW\prl3mOik`�[§x�W#mz��W#W\[tmOg�W�cOirZ�[^l�pd¨3s)©OvTl�[^�tlng^l3Y�UX`�[^ir]�b)|
[^]_mOik`�[��
¤aª«Uwl�¥/¬�
® ¯�°�±/²<³ ²u´  ¨�s)©Ov�cOir[1s>�3µ;¶�·�¸º¹�v'»�©f¶�±1²<³


²u´  ¨�s)©fv'»�©��?��g�W#YOWT¹�l�[^�{·«cfq
l�[�l�prp&q/`�chcOikx
pkW��3l�pr|�W\c#P�su�5v

¼ ��W#Yhl3Z�W½[�`�ircfWdir[¢mfW\[^cOikm¾e���`�x^mOl�ir[�W\�Tx�e¿mOl3À�ir[�Z�l7Uw`���ir[�ZXl\��W#Yhl3Z�W�`���W#Y�lXÁ��d��i<[^��`��§`�b1mOg^W:Z�pr`�x
l�p�[�`�ircfW
ir[¢mfW\[^cOikm¾e�cOg�`$��[{ir[nsul�v�P,s)W$v:}�g�W�]#prl3q^q
ir[^ZÂq�W#Yhik`�������W_�5[�W\��l�c�mOg�WXir[¢mfW#YO�3l�prc:x�W#mz��W#W\[{mOg�WX]#pkW\l3Yhpke��^irc0Ã
mOir[�Z�|
ircOg^l3x
prW:Uwl�¥�irUwl�P�s)b�vy}�g�W�[�`�YhU¿l�prikj#W\�,g^ircOmf`�Z�Yhl�UÄ`�bR]#prl3q^q5ir[�ZXb)YOW\�¢|^W\[^]#ikW\c�UXW\l�ch|�YOW\�ab)`�YdÅ3Á¿g^ikZ�g
cO]�g�`¢`�pycOmO|^��W\[¢mOc�suircf`�prl3mfW\��b)YO`�UÆW\l�]�g=`�mOg�W#Y�v!b)`�YwÇ�`���W,MÈs)x
prl�]hÀ�v7l�[^�nÇ�`���W,MOMÂs)YOW\�/v7]#prl3q^q
ir[^Z�Pºs)Z¢v
É�`�YhUwl�prikj#W\�Tg^ircOmf`�Z�Yhl�UÊb)`�Y¡Ç�`���W:M&l�[^�¿MhM&]#prl3q^q
ir[^Z�`�x^mOl�ir[�W\�Âb�`�Yyl!cOir[�Z�pkW:cfmO|^��W\[¢m#��cOl�UXq
pkW\��Q#���7mOirUXW\c
`���W#Ydl�`�[�W½��W#W#ÀÈq�W#Yhik`���P

¸


