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QRSTUVRWXYTVZRX[\]
_̂ÙabTcTXbdefdXĝ_adcTXYTVZRXhXaij

kTlRmnToRmapUSqTXrT̂_XUsXUsXUtRu\[
vwZRXQRxTXySzRQRXbTiaqTXkTUQR{Tc
UtRYijaYQRXYU|RQRXVRTqTXUsQdR}USUtRXkjqT
T̂bqUsX̂_̀tRSmcsmc~XU��RmQRtR
QRT�R_U�~X�rT̂_XUsXUs�XrYUaX̂_Ùabc
i�R�ZmỲtRXrcjijXaT̂_��Xĝ_iaqUc
T̂bcTXkTUQR{TcXU��RmQRtRX�qTaZX�UkXUs
Uq�XQRjXUVRbSmYcXyT̂bTZSX�T�T
��RTlRmaTQRm��R�
yT̂bTZSX�T�TX~Tm̂TSaTX�YUabTaT
T̂bU�WXvwZRXUtRu\[XijXĝ_USqTX�Rj�RY
rYUaXkTUQR{T�TXYUsaTXySzRQRXbTcqij
Y|RT�aTXkTUQR{TcXU��RmQRtRX�qTaZX�Uk
UsXUq�XcTXbTY�TXQdRk�TX�b�UyU�X̂TbU�R�
kTUQR{TcXUtRYcTX̂_ÙabTaTXVR�kT
Y|RYaTX�~p��QRaqTXUsQdR}USUtRij
�VRQRUycX�npST�ijXY|RT�aTXyT̂bTZS
�T�TX̂TbU�WX�m�TbijXi�R�ZmỲtRcT
�m�TbijX�k�bSUy�ijXUsQdR}USUtRij
ĝ_qTX�VRQRUycX�npST�Uy�ijXrm̂TqT

rY�RTX�~̂m�T̂_X̂TbqTXvT�RYaT
kTUQR{TcXUtRYqdX̂_ÙabTaTXnTqaTXrbTqT
kj��qUcX̂TbcTX��RTlRmaTQRU�R�
kTlRmnToRmapUSqTXrT̂_XUsXUsXvwZR
UtRu\[XaTX̂_ÙabTXrYUaXkTUQR{Tc
rcjcTX�e�ZyT~TaTX�YVRXyT�cqTX̂T�cT
�sad}~X bT�|dRcTX �~��qsd
_̂ÙabTijX�kTU~UtRUsb�XrYUa
UYUc{SUy�cTXÛ~X�{scXrUsaT
_̂ÙabTXrYUaXkTUQR{TcXrcjijX�YVR
kTlRmnTQR̂̀acqTX|RQRUỳadcTX~TUQ�RqUcR�
rYmSTYaTWXrT̂_XUsXUsXXvwZRXUtRu
\[XijXÛYTVR~Xk�may|RT
kTlRmnToRaqTX̂_ÙabTXrYUaXkTUQR{Tc
rcjijX�YVRQRjaYQRXÛYTVR~Xi�R�ZmỲ
tRcTXUsQdR}USUtRXkjqTXlRme�T̂_X̂TbqT
vT�RYX�nTSQRU�qiTX�~TbccTX̂_ÙabT
rYUaXkTUQR{TcXrcjijXYjbTY�T
��pST�cTXlRT̂_adcTX~TQ�RqTX�YVR
rUsijaYQRX�~|RTaqTX̂TbqadXĝ_mSR�
ĝ_USqTX�~|RTaqTX�Rj�RYXrUsaT
rQRcqTXYg�aTXbTUc�aqTX�R_�~adcT

�qTaZXg�RXQRm̀tR�T~X��RTSXU��RmQRtRX̂_c
_̂ÙabTX�UqXUsXUsXrT̂_�XijX�sm��RtRUS
rcdSTiXnTQdRScTXÛYTVR~Xk�maycT
yT�qqdX�kTU~UtR�|RTXkdUy�qT
�̂T�cmST̂_aqUcX̂TbqTXvT�RYXnYU�R�
_̂ÙabTcTXbdefdXXĝ_adcT

kTlRmnToRmapUSqTXrT̂_XUsXUsXvwZR
UtRu\[XijXYcd�XVR�TXYTVZRX��XaT
�e�ZyT~TaTXVR�imapUSqTX̂_ÙabTu
kTUQR{TcXrcjijX�YVRXrUsijaYQR
ÛYTVR~Xk�mayQRjXVRj�RXUYUc{S
U�RSq�TXUs�̂cTX�̂TYXUYUc{SaT
UsQdR}USUtRXkjqTXlRme�T̂_X̂TbqT
�VRmST~XrYTXkjUycU�qaijX�YVR
rUsijXYST̂_qQRXrSzRqTX�Rj�RYXrYaT
�~SQRU�qUcR�
�VRSQRXrUsaTXÛYTVR~ijXVRj�R
UYUc{SXU�RS�R�TXUs�̂cTX�~pSUQ�RqT
�RjmS�dXbTUc�aqTX��RTlRmaTQ�RadcT
�~TQRXs�RTaTXUqX� XUkijX¡YXUksd
ĝ_USqTXUqXUsXUsXrT̂_ijX�sm��RtRUS
rcdSTiXnTQdRScTXÛYTVR~aTX̂_ÙabTu

kTUQR{TcXrcjijX�YVRXkTlRmnToRUc
T̂bcTX̂T�cTX�lR̂c��qsdXY|RYXradaT
QRUS¢RefTXbTUc�aqTXrY�RT
��RTlRmaTQRU��iTX�̂TU �R�RTXbTUc�ma
T̂bcTX��RTlRmaTSUQ�RqTXrUsX�kU��lRT̂_
ĝ_maX̂TbqTXvT�RYXnYU�R�
rcdSTiXnTQdRScTXkT�R_YjUy�aT
T̂bU�WXrT̂_XUsXUsXUtRu\[XvwZRXQRk
rUsijXkTlRmnToRaqTX��Rcd}Uy�XVR̂j
rYijXYYTlRaTX̂T�cTX�~kmnTQRU�qaT
c�RcTXnTX|RSzRoRjXYYTlRaTX�YVRUy�
yT�iaqTXY�RYUy�XUym̀aTQRU�R�
YjbTY�TX�YVRUy�XradqdX�b�ccqT
T̂�cTXUtRmQRtRXQRQ�RqTX�~T̂_��qTXY|dR�
�̂pU �R�RTXrmST̂_qTXYj�QdRxT
rUs¢RefTXvT�RYX��RTlRmaTSQRkTXrUs
�R qTXvT�U~R�X�QRT�m£�scTX~dUVR�qT
ÛYTVR~Xi�R�ZmỲtRcTX̂jSYXrUsaT
�kTU~UtR�XyT�USR�X^̀a�R�RT
�~T̂_UycU�qTX�\¤RqTXsT�R_nX¡Usbc
�iYs|RTXySzRQRXbTU�qTXkTUQR{Tcij
YUy�XbTe�qTX¡¥Rm~tRUy�ijaYQRXrTsTY
i�R�ZmỲtRcTXUsQdR}USUtRXkjqTXlRe�iT
ÛYTVR~Xi�R�ZmỲtRcTXQRUSijXkjqT
lRme�T̂_X̂TbcTXŶTQ�RTXY�TX|RTcTX̂�U�R�
_̂m̀aTukTQRXrcjijX�YVR|RT

UsQdR}USUtRXkTqjXlRme�T̂_X̂TbUSqTXrUscT
kTUQR{TccTXYm�TbijXUtRYX̂_ÙabTaT
~T�R�dRcTXyT�qaTXUsQdR}USUtRijXrUQRqT
�~X̂TbcTX�̂QRX�̂QRX��RTlRmaTUQ�RqT
radaTX�̂�TXkdUQ�R�X�npi�kTXĝ_cT
�nTmQ�RR�XYUsaTX�kTU~UtR�
yT�mST̂_aqUcX̂TbcTXUqXUsXUsXrT̂_ij
�sm��RtRUScTXY�TX|RTcTX��RTlRmaTQRU�R�
cj�Uy�qTXbT̂_WX�̂pU�qT
Uc�mnpQRTqTXcdYj�|RTXÛYTVR~Xk�mayQRj
�QRT�m£�scTXUqXUsXUsXrT̂_aTXYTVZRX��
ijX̂_ÙabTukTUQR{TcXrcjijX�YVRX�|RTQ�
RqTXc��iTXY�RYX�̂T�maTQ�RqT
�lR̂cqTX�~��qUcR�XÛYTVR~Xk�mayQRj
QR¦�TXUaU{�§|RTX�QRm̈tRcXU�R��RYXqtR�T
rYUaX�QRm̈tRcX�spS�RXQRTU~bTcUVR�qT
QRTUiZ~X~TcijXrmnpqTXQRbTijX�kTQ�
R�RYXĝ_qcTXkTUQR{TcXUtRYqdXY�RY
rUsaTXVRlR �RYXkjqTX̂TbqUsXnvTb
QRm�TQR��qTXYjĝ_Uy�XradijX̂_Yd�u
Ycd�ijXnme�TbaTX̂TbUc�lRT̂_X�|RcT
nme�TbX�yToRUcX̂TbcTX�QRT�m£�s
kTUtZRcTX��RTlRmaTQRU�qUcR�
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�iTvTWXYTVZRX[\]
s~iTgQRSijX�̂TYX�YVRXĝ_cT
Y�RYXrUsijXUtR~QRXYT̂_acX�{UabYaT
�~qTQRmkTQRkTXcdYj�|RTXyT�U�qT
rT̂_X~jiQRjX�YVR|RTX̂_{X�q¦~qdX°u
�XaTXYTbnjqTXkjadcTX~jiXXrUsij
tRT̂_tR~X�~pcqijaYQRXVRT�R_SqTXYlR~Tc
rYTX̂_{X�q¦~cTXyTi�U�qTXradaT
rmVRpqTX�VRmn�XrYTXkjm��X�
~jiXrUsaTXr�RqTXkTm�RTmZY�
kjqTXlRYacTX~TUQ�RqTXs~iTgQRScT
_̂{XX�q¦~qdXYTbnjqTXkjU�qTXradaT
YjbTYaTXrlRQRkTX�RTgcU�R�X�YVR
radaTXs~iTgQRScTXXrQRcqT
¡mtRQRUy�X�|RpadcTX̂_{X�q¦~ij
YTb±QRaTXVRlRUycU�R�XYm�Tbij
¡mtR�R�RTX�k�bSX̂TgUQRkcTX�YVRij
UYUctRX°XVR�kTXY|RYaTX�iT~XrYT
VRcUỳadcTX�u[XaTXYTlRU ~XnTcT
VR�U�R�Xs~iTgQRScTX�iT~XVRcU�qij
cd�lRT̂_SqTXkd� TXradXQdR̂_cTXVR�kT
lRYU�maR�X�YVRijXUYUc²X�[XVR�kT
Y|RYaTXYm�TbijXYyQRX�nTQ�RqTX�k�bS
�aUS~XaU�RcTXYm�TlRaTX�yTQRU�qaij
ŶTQRkdXU�RwRaijXYkTcX�nTQR̂cU�qu
aijXUtRYijXVRT�R_SqTXrTyTXYTlRU�q¢RY
�|RpU�R�XradYQRkdXŶToRjXY³�RTX� UoRVRT̀
aqdXnTU ��R�dRcTXyT�qTX�̂pU�R�
_̂{X�q¦~cTX�iT~X̂_ḿR~T̂_ 

�|RpcqijaYQRXQRT�R_̀tRSX¡mtRQRUy�
s~iTgQRSijXYTb±QRaTX�|RpU�R�
Ym�TbijX¡mtR�R�RTX�YVQRjXUYUctR
\µXVR�kTX|RYaTXSTÙtRXYTUtZR�cT
ŶToRjXUs cXrUsijXUckTc¤RqT
�iT~XVRcUỳadcTX�iT~X̂_ḿR~T̂_ 
�|RpadcTX�u�XaTXVRT�XYT�cTXX�~U�R�
s~iTgQRSsdX̂cqTX�~|RcTXYTmbTu
Q�U�qTXUtRYaTX�|RpU�qTX¡mtR�R�RT

�YVRQRjXUYUctRX¶·XVR�kaTX�QR~U�Rc
rYqTiZcTX�iT~XrYTXVRcUỳadcT
\u�XaTXrYdQRXYTlRU cXnTcT
�~qTXlRYU�R�X�k�XrUsijXr̂TcqT
T̂�RX�RTgqaTXUtRYXrY�RcT
rm̂cqTX�iT~Uy�XVR�qTXlRY�acT
�~U�R�
rcj¤RqTX̂T�R|RTX�YVRXrcjYQ�RT
rm̂cqTXrYUaX̂_ḿR~T̂_ 
�|RpiaqTX�iT~Uy�XVR�cqijaYQR
rQRcqTX¡mtRQRUy�X�|RpadcTXYTmbTQ�
RU�qTXYTb±QRaTXVRlRUy�U�R�
s~iTgQRScTX̂_{X�q¦~ijXYTb±QRaT
VRlRUycU�qTXyT�dRUy�aTX�iT~XVRcqT
bTqTX�dmaT�VRTqUy�X�R���qsdX�iT~

gm̧¹TQRkUaXlRYU�maR�X�YVRQRjXUYUctR
·¶XVR�kTXY|RYaTXs~iTgQRSij
q�T̂_�TX̂TgUQRk|RTXkjU�qTXkTsXrYT
cj�UncXQRTgUycqTXlRYU�aqaij
�iT~Xgm̧¹TQRkTXlRYU�maR�XUtRY
rcjijXrQRcqTXyT�dRXYS�R�RTX�YVRQRj
UYUctRXµhXVR�kTXY|RYaTX�q¦~ij
�ŷcT XUs�̂cTXs~iTgQRSij
� UoRVRT̀aaTX�RT�R_~X�|RpU�qaij
�SU��RcTX�SaXQRTaZXkjadcTX|RTm̧¹TQRU�R�
�q¦~ijXyT�mSTbX�[X��R�RcT
yT�SQRU�qTX|RTºTXradqd
s~iTgQRScTX�~Y�TXYTlR̂cqT
�|RpacTX�iT~XVR�qTX�̂T�cU�R�X�YVR
radijXr̂T�TXY|RYijXrmST̂_qT

YjQdRxTXs~iTgQRSijX�QR~U�R
rYqTiZcTXQRTgSQRU�qTX�qT~XrYT
T̂gUQRkcTXgQ�RiTX�q¦~ijX�kT{
Ycd�aTXQRTgUycU�adcTX�iT~
gm̧¹TQRU�qiTX�~TbccTX�q¦~qdX°u
�XaTXYTbnjqTXkjU�R�
~jiXrUsaTX�YT̂cXqiTccT
�kT̂_̀tRX\�X�R�adcTX��T̂_ijXYmQRT�R�RT
�~USR�X�q¦~dSzRX¡�RXUscTX�kT̂_̀tR
�hWX̂_{X�q¦~cTX�kT̂_̀tRX�µ
�R�adcTXYn�Uy�cTXrcj¤RqTXrYUa
r³Y¤RqTXY�RYaTX�~m��R�XYTb
kTQR��qTXs~iTgQRScTX�kT̂_̀tRXh
�R�adcTX~jiXrUsijXUckTc¤RqT
Y�RYaTX�~USR�
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mQRp~TX~TekdSWXYTVZRX[\]
_̂ÙabTijXcdkjXUtRY�TXY�RYXrUsaT

VR�USqTXvwZRX�tRq~X�tRUcsXUtRY
�VRUekbcUykQRjX�smQR̀aXUaU�R cij
rmST̂_qTX£�zRkX�YVR|RTXm��RTUsbTqdX°u
[XaTXYTbnjqTXkjadcTX�Ŷ_cXm�TaT
�dYTlRXVRT�R_Uycm��R�
YUcQRTXqtR�TWX�YpYTXaTsXrYUaX�QR
yTUYUccTXYm�TbXYm�TbijX�YVRUy�aT
YTbXkT�R�dRcTXm��RTUsbTqdXbTY�TX~TbcT
YTbnjqTXkjadcTX£�zRkXU ijX�tRTxT
�~U�R�
YUcQRTcTXm��RTUsbTijX~j
STmQRT�RTqdX��uhWX�\u�[WXhu
��WX��u·X|RTXYTbnjqTXkjU�XradiT
�YpYTcTXbdrcXU¥RbcqdX�°u��WX�u
��WX��uhWX��u\XaTXYTbnjqT
kjU�R�Xr³Y¤RqTXUs¦~s|RT
yTUYUccTX̂_�RTcTXtdRUqQRTmcQRkdX�¶u
�\WX��uhWXµu��WX��u°XaT
YTbnjqTXkjU�R�
�~qTQRmkTQRkTXcdUY�QRjXrmn�qT
�YVR|RTX̂_ÙabTijXcdkjXUtRY�T
cT̂_m USbTaijXvTQRXg�RSX�R�U�R�
_̂ÙabTijXcdkTXUtRY�TXcT̂_m USbTiT

r³Y¤RqTXST�R_̀aijXUS�RTsZXUs¦~s|RT
YTmbTQ�RadcTXyT���qTXY|dR�XU¾ftRVRSm~̀

aqdX°u[XaTXYTbnjqTXkjU�R�
�spYbTU tRX�¿TscTX̂_U~bTX¾ÀUYakd
��uhWX��uµWXhu��WX��u°XaT
YTbnjqTXkjadcTXYTlRU ~XnTU�XradiT
ySTnXQRY~cTXrcj¤RqTXUs¦~s
�YVR|RTX~jgmc~X�vqÁqSqdX��uµW
��uµWX��uµX|RTXYTbnjqTXkjU�R�
r³Y¤RqTXUs¦~s|RTXU XsTUnbccT
UcmQRT~TsXVRTmekTakdX��uµWX��u

ÂWX��u°XaTXYTbnjqTXkjU�R�
_̂ÙabTijXcdkTXUtRY�TXYm�Tbij

£�zRkX¡�RQRjX�YVR|RTXm¾�T�RTQR
USkUq�oRTXyT�iUcXrYUaXYadij
US ÃtRXradcTXYm�TbijXYSTbqQR
�~kQRUcR�XcT̂_m USbTcTX�kT̂_̀tRXh
�R�adcTXYTlRU ~XnTUSXradiTX̂_Ù
abTcTX�kT̂_̀tRXµX�R�adcTXYm�Tbij
�̂QRXY|dR�aTX�~USR�

ÄÅÆÇÈÉÊËÉÆÇÌÍÊÎÇÏÐËÑÅÆÑÒÇÈÉÊËÓËÇÄÈÒÅÔ

ÕÖ×ØÙÚÛÛÜÙÝ

ÕÖ×ØÙÚÛÛÜÙÝ

ÄÅÆÇÈÉÊËÉÆÇÌÍÊÎÇÏÐËÑÅÆÑÒÇÈÉÊËÓËÇÄÈÒÅÔ

0�/64D�CL�1�D@�C����C��?�¼Þ��@®9��84L
��/��ß�64��à3:/9�á�0�Eâ�9�E/�4

QRSTUVRWXYTVZRX[\]
q�~TmaycTXbãefdXĝ_adcTXVR�USqT
¡UsbTXQRkX\[�·XQRjX��Rq�dvTUSX\µ
|RTXyT�U�qTX�YVR|RTX̂_ÙabTijXY�ã�|RT
UvmQRtRXÂXaTXYTbnjqTXc���qT
kTUQR{TcXUtRY�TXtdRcZTmỲtRXrUsij
�RT̂_mc~XVRlRadcTX̂_ÙabTqdXYTbnjqT
kjqTXlRefijX�npcTXradX�~iUcX̂TbcT
kTUQR{TcijXVRj�RX�sm~§SX̂TSzRc
SUyacTX��RTlRmaTQRm��R�
kTUQR{TcijXVRj�RX�sm~§SX̂TSzRc
SUsacTXkT�R_YjUy�aTX̂TbU�WX̂_ÙabTij
Y�ã�|RTXYTbnj��qsdXkTUQR{TcXUtRYXrUs
YkT¦~XQRcqTXUtRYXrYTXĝ_USR�
kTUQR{TcijX�qT�SUy�XYyQRX�nTQ�RT
YmnpXkTlRmnTQRkTXlRUe�R�XYm�TbqdXYkãUQ�
R�X�npi�cqTX�cTXrlRefTXnT�R�RT

�̂T�cadcTXvTSjXyTUSR�XQRkXrUsij
�~Ym̂pUSqTX�YVRUy�XYTbXkT�R�dRcTX̂_Ù
abTiTX�RT̂_mc~aTX�n�cadcTXYYTlRaT
YTbnjU�qTXradijXVRkXVRTqTX~YcX�dY�qij
|RTºTXYTlR̂m�T̂_aqUcXrYUaXYm�Tbqd
YTbnjqTXkjqTXlRefijX�npcTXcm�TbaT
�~X̂TbcTX��RTlRmaTQRU�X̂TbU�R�
ScXYyj�XbTY�TX�~pqTXlRYU�aqTX�YVR
radaTXYTbnjU�qTXradcTXkTUQR{Tcij
yT�mSTbUy�aTXcj�qTXQRTb̂cU�X̂TbqT
vT�RYXne�adcTX�YVRXradaT
yT�mSTbUy�cTX�qUä�XUc�UncT
�|RpU�aqcTXYTbnjcqijXYVRTQRXĝ_U�R�
YUsYQRXmk�bSXYyTcsdXbT m��R�
kTUQR{TcijX�sm~§SUy�cTXVR�USqT
¡UsbTXQRkXrYUaX~TUQ�RqTXvwZRXUtRX\[
ijaYQRX��T̂_aijX�RqTXUtRYXĝ_cqT

rm|RT�TXmk�bSUy�X�ci�U�iUc
T̂bcTX̂T�ijX�tR{XyT�mSTbX̂TSzRc
SUsacTX��RTlRmaTQRU�R�
Yd̂TYaX̂TU�R WX�sT̂_qXYTU~QRW
�R_YSXrQRYT~XrYUaXsÛaXXrU��RUacT
UtRYijX��T̂_aijX�sUcbSXĝ_qT
mk�bSUy�Xĝ_cTXYm�TbijX�npaT�Uy�
kTlRmTnTQRkiTX�~TbccTXY�TX|RTqT
yT�mSTbUy�X~YU �iUcR�X�m�Tbij
ĝ_qTXVR�cTXQRTlRm~T̀aTX�QRmxc
ĝ_SqsdXYmnpqdXkTlRmnTQRkTXlRY�qUa
ŶToRjXVR��RYXUtRYaTX�~m|RR�XYmnp
�|RpaqUy�Xrm|RT�TXyT�mSTbUy�cT
Uym̀aToRUcX̂TbcTXUtRYaTX�̂T�maTQR
�̂T�U cX�|RpSQRkTXbTcTX�~USqTXYg�
radqdXvTYTlRXbT�~adcTXSUsacTXY�T
|RTcTX��RTlRmaTQRU�R�

cTikdSWXYTVZRX[\X]
tRTUY~XcTadijXk�TUqc�cTXVRcU�qT
�iT~XrcjcTXrTsTYqdX°u[XaTXY�RY
rUsijXbdUc�RUsZUtRX�{UabYaTXVR�USqT
µ[X¤RqTX¡UascijX�sUcbS
�csmc~X�dRtRmqT~X�VRUekbcUyk
��RTSXsm̧åTsX�tR�TU�RaTXYTbnjqT
kjm��R�
�VRUekbcUykXrUsijXrm|RT�T
�YVRXrYaTX�iTvTcTX�q¦~qdX°u[XaT

YTbnjqTXkjU�R�XXkd~XUqijXlRST�
yT�U�qTX�YVR|RTXtRTUY~XcTadijXQRTU~
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VR�SQR��qsdXtRTUY~XcTadijXUam�R�
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rm|RT�TX�YVR|RTX�iTvTij
�iT�T~�RscTXUYUctRXÂ¶WXUa
�Ym~TcTXUYUctRX··WX�QRTcTmQRTcT
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