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c_[S�RXcQbSdX_^�N^R�gXdW_ed�`b_fXRX^V�i_e�gXdW�Sh`[N^NdX_^c�_b�Q[NbXTXQNdX_^cͶ�L_e�NVbSS�d_
bS]_fS�dWS�7]PSRRSR�8SNdebSc�Tb_]�_eb�FSbfXQSc�X]]SRXNdS[i�e`_^�bSaeScd�Tb_]�ecͶ

�
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FdeRS^d�ESQ_bRc
FdeRS^d�ESQ_bRc�NbS�bSQ_bRc�dWNd�NbS�RXbSQd[i�bS[NdSR�d_�N�cdeRS^d�N^R�]NX^dNX^SR�Pi
4bNX^CBC�_^�PSWN[T�_T�N�cQW__[�_b�RXcdbXQd�cePcQbXPSbͶ�7NQW�cQW__[�_b�RXcdbXQd�WNc�NQQScc�d_�N
ecSbΝTbXS^R[i�NR]X^XcdbNd_b�RNcWP_NbR�dWNd�N[[_gc�RXbSQd�Q_^db_[�_fSb�dWS�FdeRS^d�ESQ_bRc�Nd
N[[�dX]ScͶ�GWS�NR]X^XcdbNd_bͥcͦ�N``_X^dSR�Pi�dWS�cQW__[�_b�RXcdbXQd�QN^�QbSNdS�e`RNdS�bSfXSg
]_RXTi�N^R�RS[SdS�X^RXfXReN[�NQQ_e^dc�N^R�]_^Xd_b�[_VX^c�gXdWX^�dWS�X^RXfXReN[�NQQ_e^dcͶ
JS�gX[[�c_[S[i�ecS�dWS�FdeRS^d�ESQ_bRc�T_b�dWS�`eb`_cS�_T�`b_fXRX^V�N^R�S^WN^QX^V�dSNQWSb
N^R�cdeRS^d�ecS�_T�dWS�FSbfXQScͶ

8_b�]_bS�X^T_b]NdX_^�NP_ed�FdeRS^d�ESQ_bRc�cSS�_eb�CbXfNQi�C_[XQi
ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώNP_edώ`bXfNQiϑ`_[XQiͦͶ

�

BdWSb�HcSb�5_^dS^d



5SbdNX^�Te^QdX_^N[XdXSc�gXdWX^�NRe[dΝTNQX^V�`NVSc�_T�_eb�FSbfXQSc�]Ni�N[[_g�i_e�d_�ceP]Xd
e`[_NR�`_cd�_b�QbSNdS�ͥQ_[[SQdXfS[i�ceP]XdΎͦ�QSbdNX^�di`Sc�_T�Q_^dS^d�ͥHcSb�5_^dS^dΎͦͶ
7hQS`d�T_b�FdeRS^d�ESQ_bRc�Nc�RSTX^SR�X^�_eb�CbXfNQi�C_[XQi�i_e�NQZ^_g[SRVS�N^R�NVbSS
dWNd�gS�R_�^_d�VeNbN^dSS�N^i�Q_^TXRS^dXN[Xdi�gXdW�bSc`SQd�d_�N^i�HcSb�5_^dS^d�i_e�ceP]XdͶ
L_e�cWN[[�bSdNX^�N[[�_g^SbcWX`�bXVWdc�d_�N^R�cWN[[�PS�c_[S[i�bSc`_^cXP[S�T_b�i_eb�_g^�HcSb
5_^dS^d�N^R�dWS�Q_^cSaeS^QSc�_T�ceP]XddX^V�N^R�`eP[XcWX^V�ceQW�HcSb�5_^dS^dͶ�L_e�NTTXb]
bS`bScS^d�N^R�gNbbN^d�dWNd�i_e�_g^�_b�WNfS�dWS�^SQSccNbi�[XQS^cSc�bXVWdc�Q_^cS^dc�N^R
`Sb]XccX_^c�d_�QbSNdS�N^R�`eP[XcW�N^i�HcSb�5_^dS^d�i_e�ceP]XdͶ�L_e�]Ni�^_d�e`[_NR�_b
`_cd�N^i�HcSb�5_^dS^d�_^�_eb�FSbfXQSc�dWNd�X^TbX^VSc�dWS�Q_`ibXVWd�dbNRS]NbZ�_b�_dWSb
X^dS[[SQdeN[�`b_`Sbdi�bXVWdc�_T�N�dWXbR�`Nbdi�^_b�]Ni�i_e�e`[_NR�HcSb�5_^dS^d�dWNd�fX_[NdSc
N^i�dWXbR�`NbdiΌc�bXVWd�_T�`bXfNQi�_b�bXVWd�_T�`eP[XQXdiͶ�L_e�]Ni�e`[_NR�_^[i�HcSb�5_^dS^d�dWNd
i_e�NbS�`Sb]XddSR�d_�e`[_NR�Pi�dWS�_g^Sb�_b�Pi�[NgͶ

4i�ceP]XddX^V�N^i�HcSb�5_^dS^d�_dWSb�dWN^�FdeRS^d�ESQ_bRc�Nc�RSTX^SR�X^�_eb�CbXfNQi
C_[XQi�i_e�VbN^d�ec�N�g_b[RgXRS�`Sb`SdeN[�^_^ΝShQ[ecXfS�b_iN[diΝTbSS�cePΝ[XQS^cNP[S�N^R
TbSS[i�dbN^cTSbNP[S�[XQS^cS�d_�ecS�`eP[XcW�bS`b_ReQS�RXcdbXPedS�RXccS]X^NdS�Q_`i�`bS`NbS
RSbXfNdXfS�g_bZc�_T�N^R�RXc`[Ni�X^�gW_[S�_b�X^�`Nbd�dWS�HcSb�5_^dS^d�gXdW_ed�NRRXdX_^N[
N``b_fN[�_b�Q_^cXRSbNdX_^�X^�N^i�T_b]�]SRXN�_b�dSQW^_[_Vi�^_g�Z^_g^�_b�[NdSb�RSfS[_`SR
T_b�dWS�Te[[�dSb]�_T�N^i�bXVWdc�dWNd�]Ni�ShXcd�X^�ceQW�HcSb�5_^dS^d�N^R�i_e�WSbSPi�gNXfS�N^i
Q[NX]�d_�dWS�Q_^dbNbiͶ�L_e�NQZ^_g[SRVS�N^R�NVbSS�dWNd�ceQW�HcSb�5_^dS^d�]Ni�PS�edX[XkSR
Pi�_eb�ecSbc�X^�fNbX_ec�gNic�_fSb�gWXQW�gS�R_�^_d�WNfS�N^i�Q_^db_[�N^R�i_e�Sh`bScc[i
bS[SNcS�ec�Tb_]�N^i�Q[NX]c�gXdW�bSc`SQd�d_�N^i�ecS�_T�HcSb�5_^dS^d�Pi�N^i�dWXbR�`NbdXScͶ

JS�R_�^_d�S^R_bcS�N^i�HcSb�5_^dS^d�ceP]XddSR�d_�_eb�FSbfXQSc�N^R�Sh`bScc[i�RXcQ[NX]�N^i
N^R�N[[�[XNPX[Xdi�X^�Q_^^SQdX_^�gXdW�ceQW�HcSb�5_^dS^dͶ�JS�bScSbfS�dWS�bXVWd�d_�bS]_fS�_b
]_RXTi�N^i�HcSb�5_^dS^d�X^�N^i�]N^^Sb�Nd�N^i�dX]S�N^R�gXdW_ed�`bX_b�^_dXQSͶ�<T�i_e�TX^R�N^i
X^N``b_`bXNdS�5_^dS^d�_^�_eb�FSbfXQSc�gS�S^Q_ebNVS�i_e�d_�bS`_bd�ceQW�X^N``b_`bXNdS
Q_^dS^d�d_�[SVN[͠PbNX^`_`ͶQ_]�ͥ]NX[d_[SVN[͠PbNX^`_`ͶQ_]ͦͶ

�
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�
JS�cdbXQd[i�`b_WXPXd�dWS�ecS�_T�_eb�FSbfXQSc�T_b�_TTS^cXfS�X[[SVN[�_b�WNb]X^V�`eb`_cScͶ�L_e
NVbSS�^_d�d_�ecS�_eb�FSbfXQSc�ͥXͦ�d_�QbSNdS�SRXd�`_cd�_b�cWNbS�N^i�Q_^dS^d�dWNd�Xc�WNb]Te[
e^[NgTe[�_PcQS^S�[XPS[_ec�bNQXcd�WNdSTe[�_b�QbX]X^N[�_b�dWNd�fX_[NdSc�dWS�`bXfNQi�_T�_dWSbc
_b�N^i�_dWSb�X[[SVN[�_TTS^cXfS�_b�X^N``b_`bXNdS�Q_^dS^d�_b�ͥXXͦ�T_b�`eb`_cSc�dWNd�NbS�X[[SVN[
_PcQS^S�dWbSNdS^X^V�RSTN]Nd_bi�X^fNcXfS�_T�`bXfNQi�X^TbX^VX^V�_T�X^dS[[SQdeN[�`b_`Sbdi
bXVWdc�_b�_dWSbgXcS�_PYSQdX_^NP[S�Nc�RSdSb]X^SR�X^�_eb�c_[S�N^R�NPc_[edS�RXcQbSdX_^Ͷ

L_e�TebdWSb�NVbSS�^_d�d_�ecS�_eb�FSbfXQSc�X^�N�]N^^Sb�dWNd�ͥXͦ�Xc�e^[NgTe[�TbNeRe[S^d
RSQS`dXfS�_b�X]`Sbc_^NdSc�N^i�`Sbc_^�_b�S^dXdiͺ�ͥXXͦ�ecSc�dSQW^_[_Vi�_b�_dWSb�]SN^c�d_
NQQScc�e^NedW_bXkSR�Q_^dS^d�_b�^_^Ν`eP[XQ�c`NQSc�_b�bSfSbcS�S^VX^SSb�N^i�Te^QdX_^N[XdXSc
_T�_eb�FSbfXQScͺ�ͥXXXͦ�ecSc�N^i�di`S�_T�Ned_]NdSR�cicdS]�_b�`b_QScc�X^Q[eRX^V�gXdW_ed
[X]XdNdX_^�P_dcΎ�c`XRSbcΎ�_b�QbNg[SbcΎ�d_�NQQScc�e^NedW_bXkSR�Q_^dS^d�_b�^_^Ν`eP[XQ
c`NQScͺ�ͥXfͦ�X^db_ReQSc�_b�NddS]`dc�d_�X^db_ReQS�fXbecSc�_b�N^i�_dWSb�WNb]Te[�Q_]`edSb�Q_RS



_b�`b_VbN]c�dWNd�X^dSbbe`d�RScdb_i�_b�[X]Xd�dWS�Te^QdX_^N[Xdi�_T�_eb�FSbfXQSc�_b�bS[NdSR
cSbfSbc�N^R�^Sdg_bZcͺ�ͥfͦ�NddS]`dc�d_�VNX^�e^NedW_bXkSR�NQQScc�d_�_eb�FSbfXQSΑc�ecSbcΑ
NQQ_e^dcͺ�ͥfXͦ�Q_^cdXdedSc�N�QbX]X^N[�_TTS^cS�_b�_dWSbgXcS�S^Q_ebNVSc�QbX]X^N[�Q_^ReQdͺ�ͥfXXͦ
VXfSc�bXcS�d_�QXfX[�[XNPX[Xdiͺ�ͥfXXXͦ�fX_[NdSc�dWScS�GSb]c�_T�HcS�X^�N^i�]N^^Sbͺ�ͥXhͦ�TNX[c�d_�Q_]`[i
gXdW�dWS�GSb]c�_T�HcS�N``[XQNP[S�d_�GWXbR�CNbdi�5_^dS^dͺ�_b�ͥhͦ�ecSc�_eb�FSbfXQSc�T_b
QbSNdX^V�cWNbX^V�N^R�cS^RX^V�e^c_[XQXdSR�Q_]]SbQXN[�]SccNVScͶ

6Xc`[Ni�_T�HcSb�5_^dS^d�_^�_eb�FSbfXQSc�R_Sc�^_d�Q_^cdXdedS�_eb�N``b_fN[�_b�S^R_bcS]S^d
dWSbS_TͶ�JS�bScSbfS�dWS�bXVWd�d_�bS]_fS�N^i�Q_^dS^d�dWNd�gS�RSS]�d_�PS�X[[SVN[�_TTS^cXfS�_b
X^N``b_`bXNdS�X^�_eb�c_[S�RXcQbSdX_^�N^R�gS�bScSbfS�dWS�bXVWd�d_�dNZS�NQdX_^�NVNX^cd�dWS�ecSb
ceP]XddX^V�ceQW�HcSb�5_^dS^d�X^Q[eRX^V�Ped�^_d�[X]XdSR�d_�cec`S^RX^V�N^i�_b�N[[�ecS�_T�_eb
FSbfXQSc�X^�N^i�gNi�_b�]N^^Sb�_b�dSb]X^NdX^V�ceQW�ecSbΌc�NQQ_e^dͶ

�

HF7E�355BHAG
�
5SbdNX^�Q_^dS^d�N^R�Te^QdX_^N[XdXSc�_T�dWS�FSbfXQSc�bSaeXbS�bSVXcdbNdX_^�X^�_bRSb�d_�PS�NP[S�d_
S^Y_i�ceQW�Q_^dS^d�N^R�Te^QdX_^N[XdXScͶ�JS�bScSbfS�dWS�bXVWd�d_�RSQXRS�gWXQW�Q_^dS^d�N^R
Te^QdX_^N[XdXSc�bSaeXbS�bSVXcdbNdX_^�_b�gX[[�bSaeXbS�bSVXcdbNdX_^�X^�dWS�TedebSͶ�L_e�NbS
bSc`_^cXP[S�T_b�]NX^dNX^X^V�dWS�Q_^TXRS^dXN[Xdi�_T�i_eb�NQQ_e^d�N^R�`Nccg_bR�N^R�T_b
bScdbXQdX^V�NQQScc�d_�i_eb�Q_]`edSb�N^R�i_e�NVbSS�d_�NQQS`d�bSc`_^cXPX[Xdi�T_b�N[[�NQdXfXdXSc
dWNd�_QQeb�e^RSb�i_eb�NQQ_e^d�_b�`Nccg_bRͶ�L_e�NVbSS�d_�^_dXTi�ec�X]]SRXNdS[i�X^�dWS�SfS^d
_T�N^i�Z^_g^�_b�cec`SQdSR�e^NedW_bXkSR�ecS�_T�i_eb�ecSb�NQQ_e^d�_b�N^i�Z^_g^�_b
cec`SQdSR�PbSNQW�_T�cSQebXdi�X^Q[eRX^V�[_cc�dWSTd�_b�e^NedW_bXkSR�RXcQ[_cebS�_T�i_eb�_b
N^i_^S�S[cSΌc�`Nccg_bRͶ�L_e�NbS�S^dXbS[i�bSc`_^cXP[S�T_b�N^i�N^R�N[[�NQdXfXdXSc�gWXQW�_QQeb
e^RSb�i_eb�ecSb�NQQ_e^dͶ�L_e�NVbSS�d_�X]]SRXNdS[i�^_dXTi�ec�_T�N^i�e^NedW_bXkSR�ecS�_T
i_eb�ecSb�NQQ_e^d�_b�N^i�_dWSb�PbSNQW�_T�cSQebXdi�Z^_g^�d_�i_eͶ

<T�i_e�`b_fXRS�N^i�X^T_b]NdX_^�dWNd�Xc�e^dbeS�X^NQQebNdS�_b�X^Q_]`[SdS�ͥX^Q[eRX^V�Ped�^_d
[X]XdSR�d_�TN[cS[i�cS[TΝXRS^dXTiX^Vͦ�_b�gS�WNfS�bSNc_^NP[S�Vb_e^Rc�d_�cec`SQd�dWNd�ceQW�Xc�dWS
QNcS�gS�bScSbfS�dWS�bXVWd�d_�cec`S^R�_b�dSb]X^NdS�i_eb�ecSb�NQQ_e^d�N^R�bSTecS�N^i�N^R�N[[
QebbS^d�_b�TedebS�ecS�_T�_eb�FSbfXQScͶ

<^�dWS�Q_ebcS�_T�dWS�bSVXcdbNdX_^�`b_QScc�d_�QSbdNX^�TSNdebSc�_b�`b_ReQdc�X^�_eb�FSbfXQSc�i_e
]Ni�PS�S^dXd[SR�d_�e`[_NR�N�`b_TX[S�`XQdebS�d_�i_eb�NQQ_e^dͶ�GWS�`b_TX[S�`XQdebS�i_e�e`[_NR
]Ni�^_d�Q_^dNX^�^eRXdi�_PcQS^Xdi�cSheN[[i�Sh`[XQXd�]NdSbXN[�_b�Q_^dNX^�X]NVSc�_T�`S_`[S
gWXQW�WNfS�^_d�VXfS^�i_e�N�`bX_b�gbXddS^�`Sb]XccX_^�d_�ecS�dWSXb�X]NVSͶ
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�
Beb�X^RXfXReN[�NQQ_e^dc�cicdS]�N[[_gc�i_e�d_�QbSNdS�cdeRS^d�NQQ_e^dcͶ�<T�i_e�NbS�N^
SReQNd_b�i_e�gNbbN^d�N^R�bS`bScS^d�dWNd�i_e�NbS�NedW_bXkSR�d_�ecS�_eb�FSbfXQSc�gXdW�i_eb
cdeRS^dc�_^�PSWN[T�_T�i_eb�cQW__[�N^Rώ_b�RXcdbXQdͶ



<T�i_e�NbS�N�cQW__[�N�RXcdbXQd�_b�N^�SReQNd_b�ecX^V�dWS�X^RXfXReN[�NQQ_e^dc�_^�PSWN[T�_T�i_eb
cdeRS^dc�X^Q[eRX^V�X^�N�TbSS�dbXN[�i_e�gNbbN^d�N^R�bS`bScS^d�dWNd�i_e�NbS�NedW_bXkSR�d_�NQd
_^�`NbS^dcΑώVeNbRXN^cΑ�PSWN[T�_b�dWNd�i_e�WNfS�_PdNX^SR�Q_^cS^d�Tb_]�`NbS^dc�_b�VeNbRXN^c
_T�i_eb�cdeRS^dc�X^�NQQ_bRN^QS�d_�dWS�[Ngc�V_fSb^X^V�i_eb�YebXcRXQdX_^Ͷ

�
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�
Beb�FSbfXQSc�]Ni�N[[_g�i_e�d_�R_g^[_NR�QSbdNX^�N``[XQNdX_^c�d_�PS�ecSR�_^�]_PX[S�RSfXQSc
ceQW�Nc�c]Nbd`W_^Sc�_b�dNP[Sdc�ͥ3``[XQNdX_^Ύ�_b�3``[XQNdX_^cΎͦͶ�GWS�R_g^[_NR�N^R�ecS�_T
dWS�3``[XQNdX_^c�Xc�V_fSb^SR�Pi�dWScS�GSb]c�_T�HcS�N^R�Pi�N^i�GSb]c�_T�HcS�N``[XQNP[S�d_
dWS�3``[XQNdX_^c�Nd�dWS�dX]S�i_e�R_g^[_NR�_^d_�i_eb�]_PX[S�RSfXQS�ͥ@_PX[S�GSb]c�_T�HcSΎͦͶ
3^i�Q_^T[XQdc�PSdgSS^�dWScS�GSb]c�_T�HcS�N^R�dWS�@_PX[S�GSb]c�_T�HcS�gXdW�bSc`SQd�d_
3``[XQNdX_^c�cWN[[�PS�bSc_[fSR�X^�TNf_b�_T�dWS�@_PX[S�GSb]c�_T�HcSͶ

<T�i_e�NbS�R_g^[_NRX^V�_b�NQQSccX^V�N^�3``[XQNdX_^�fXN�N^�N``[XQNdX_^�cd_bS�_`SbNdSR�Pi�N
dWXbR�`Nbdi�ͥT_b�ShN]`[S�3``�Fd_bSφͦ�i_e�NQZ^_g[SRVS�dWNd�ceQW�dWXbR�`Nbdi�Xc�^_d�N�`Nbdi�d_
N^R�WNc�^_d�NVbSSR�d_�dWScS�GSb]c�_T�HcS�_b�_dWSbgXcS�R_Sc�^_d�c`_^c_b�S^R_bcS�_b
WNfS�N^i�NTTX[XNdX_^�gXdW�_eb�FSbfXQScͶ�L_eb�R_g^[_NR�_T�3``[XQNdX_^c�dWb_eVW�ceQW�dWXbR
`NbdXSc�Xc�cePYSQd�d_�dWSXb�bSc`SQdXfS�dSb]c�_T�ecS�ͥSͶVͶ�3``�Fd_bSφ�ecNVS�be[Scͦ

JS�]Ni�QWNbVS�N�TSS�T_b�R_g^[_NRX^V�dWS�3``[XQNdX_^c�dWNd�gX[[�PS�RXcQ[_cSR�d_�i_e�`bX_b�d_
i_e�R_g^[_NRX^V�dWS�3``[XQNdX_^cͶ�GWScS�TSSc�NbS�cePYSQd�d_�QWN^VSͶ�<^�dWS�SfS^d�dWNd�gS
QWN^VS�dWS�TSSc�QWNbVSR�T_b�dWS�3``[XQNdX_^c�gS�gX[[�^_d�`b_fXRS�N^i�di`S�_T�`bXQS
`b_dSQdX_^�bSTe^Rc�_b�`b_]_dX_^N[�`bXQX^V�T_b�N^i�bSNc_^Ͷ�HcS�_T�dWS�3``[XQNdX_^c�]Ni�PS
cePYSQd�d_�cdN^RNbR�]SccNVX^V�RNdN�N^R�_dWSb�TSSc�dWNd�]Ni�PS�QWNbVSR�Pi�i_eb�]_PX[S
QNbbXSbͶ�L_eb�QNbbXSb�]Ni�N[c_�`b_WXPXd�_b�bScdbXQd�dWS�3``[XQNdX_^c�N^R�dWS�3``[XQNdX_^c�]Ni
PS�X^Q_]`NdXP[S�gXdW�i_eb�QNbbXSb�_b�]_PX[S�RSfXQSͶ�<T�i_e�WNfS�N^i�aeScdX_^c�Q_^QSb^X^V
dWXc�`[SNcS�Q_^dNQd�i_eb�QNbbXSb�d_�_PdNX^�TebdWSb�X^T_b]NdX_^Ͷ

C[SNcS�^_dS�dWNd�_eb�3``[XQNdX_^c�NbS�^_d�NfNX[NP[S�XT�i_eb�cQW__[�Xc�ecX^V�N�cX^V[S�cXV^�_^
cSbfXQSͶ

�
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�
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