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X^T_b]NdX_^�d_�cSbfS�NRfSbdXcX^V�d_�NRe[d�ecSbcͶ

G_�Q_[[SQd�dWXc�X^T_b]NdX_^�gS�ecS�dSQW^_[_VXQN[�d__[c�X^Q[eRX^V
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bSc_ebQSc�Nd�Wdd`ώώgggͶNP_edNRcͶX^T_ώQW_XQSc�ͥWdd`ώώgggͶNP_edNRcͶX^T_ώQW_XQScͦͶ�A_dS
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ͥWdd`ώώgggͶi_eb_^[X^SQW_XQScͶSeώͦͶ�L_e�]Ni�N[c_�PS�NP[S�d_�[X]Xd�X^dSbScdΝPNcSR
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CSbc_^N[[i�<RS^dXTXNP[S�<^T_b]NdX_^�c_[S[i�Nc�Xd�`SbdNX^c�d_�dWS�`b_fXcX_^�_T�dWSXb�cSbfXQScͶ
GWSi�R_�^_d�WNfS�dWS�X^RS`S^RS^d�bXVWd�d_�cWNbS�i_eb�CSbc_^N[[i�<RS^dXTXNP[S�<^T_b]NdX_^�_b
ecS�Xd�T_b�N^i�e^bS[NdSR�`eb`_cScͶ

JS�bScSbfS�dWS�bXVWd�d_�RXcQ[_cS�`Sbc_^N[[i�XRS^dXTXNP[S�X^T_b]NdX_^�XT�gS�NbS�bSaeXbSR�d_�R_
c_�Pi�[Ng�_b�XT�gS�PS[XSfS�dWNd�RXcQ[_cebS�Xc�^SQSccNbi�d_�`b_dSQd�_eb�bXVWdc�`b_dSQd�i_eb
cNTSdi�_b�_dWSbcΌ�cNTSdi�X^fScdXVNdS�TbNeR�N^Rώ_b�Q_]`[i�gXdW�N�YeRXQXN[�`b_QSSRX^V�Q_ebd
_bRSb�ceP`_S^N�_b�[SVN[�`b_QSccͶ

JS�N[c_�bScSbfS�dWS�bXVWd�d_�dbN^cTSb�i_eb�CSbc_^N[[i�<RS^dXTXNP[S�<^T_b]NdX_^�X^�QNcS�_T�N
Q_b`_bNdS�bScdbeQdebX^V�ͥceQW�Nc�N�]SbVSb�NQaeXcXdX_^�_b�_dWSb�RXc`_cXdX_^�_T�_eb�PecX^Sccͦ
Nc�[_^V�Nc�dWS�bSQSXfX^V�S^dXdi�NR_`dc�dWXc�CbXfNQi�C_[XQi�bSVNbRX^V�i_eb�X^T_b]NdX_^Ͷ

JS�]Ni�cWNbS�dSNQWSbcΑ�NR]X^XcdbNd_bcΑ�N^R�`NbS^dcΑ�S]NX[�NRRbSccSc�Q_[[SQdSR�gWS^
bSVXcdSbX^V�d_�TbSS�dbXN[c�gXdW�dWXbR�`NbdXSc�PecX^Scc�`Nbd^Sbc�T_b�]NbZSdX^V�`eb`_cSc�gWS^
dWS�X^RXfXReN[�WNc�_`dSR�X^�d_�bSQSXfS�ceQW�Q_]]e^XQNdX_^Ͷ�L_e�]Ni�_`d�_ed�_T�`b_]_dX_^N[
]SccNVX^V�Nd�N^i�dX]S�Nc�RScQbXPSR�X^�dWS�B`d�Bed�cSQdX_^�PS[_gͶ

�

FSQebXdi
JS�cdbXfS�d_�]NX^dNX^�cSQebXdi�`_[XQXSc�N^R�`b_QSRebSc�dWNd�NbS�RScXV^SR�d_�`b_dSQd�i_eb
X^T_b]NdX_^Ͷ

Beb�cSbfSbc�NbS�[_QNdSR�X^�N�cSQebSR�[_QZSR�N^R�]_^Xd_bSR�S^fXb_^]S^d�d_�`bSfS^d
e^NedW_bXkSR�S^dbi�_b�dWSTd�N^R�NbS�`b_dSQdSR�Pi�N�TXbSgN[[Ͷ�GWS�cSbfSbc�NbS�[_QNdSR�X^�N
RNdN�QS^dSb�X^�dWS�H^XdSR�FdNdSc�N^R�PNQZSR�e`�RNX[i�d_�N�cSQebS�HͶFͶΝPNcSR�_TTΝcXdS�RNdN
QS^dSbͶ

JS�N``[i�N�FSQebS�F_QZSdc�?NiSb�ͥFF?�_b�;GGCFͦ�S^Qbi`dX^V�dSQW^_[_Vi�d_�S^Qbi`d�RNdN�X^
dbN^cXd�PSdgSS^�dWS�cSbfSb�N^R�dWS�Pb_gcSb�bS]NX^c�S^Qbi`dSRͶ�JS�N[c_�S^Qbi`d�dWS�RNdN�Nd
bScdͶ



9_fSb^N^QS�`_[XQXSc�N^R�NQQScc�Q_^db_[c�NbS�X^�`[NQS�d_�S^cebS�dWNd�dWS�X^T_b]NdX_^�_T�SNQW
RXcdbXQd�cQW__[�_b�_dWSb�cePcQbXPSb�Xc�cS`NbNdSR�N^R�N[[�cePcQbXPSbc�QN^�_^[i�NQQScc�dWSXb
_g^�RNdNͶ

B^[i�[X]XdSR�4bNX^CBC�`Sbc_^^S[�WNfS�NQQScc�d_�dWS�RNdNPNcS�N^R�`Sbc_^^S[�_^[i�NQQScc�Xd
gWS^�^SQSccNbi�d_�`b_fXRS�cSbfXQScͶ�CSbc_^^S[�gXdW�NQQScc�d_�FdeRS^d�ESQ_bRc�`Ncc
QbX]X^N[�PNQZVb_e^R�QWSQZc�N^R�e^RSbV_�`SbX_RXQ�`bXfNQi�dbNX^X^VͶ

JS�T_[[_g�cdN^RNbRXkSR�N^R�R_Qe]S^dSR�`b_QSRebSc�T_b�Q_RX^V�Q_^TXVebNdX_^
]N^NVS]S^d�`NdQW�X^cdN[[NdX_^�N^R�QWN^VS�]N^NVS]S^d�T_b�N[[�N``[XQNP[S�cSbfSbc�N^R�gS
WNfS�N�dWXbR�`Nbdi�NeRXd�_eb�`bNQdXQSc�Nd�[SNcd�_^QS�N�iSNbͶ

JWX[S�gS�cdbXfS�d_�]NX^dNX^�X^RecdbiΝcdN^RNbR�`bXfNQi�N^R�cSQebXdi�`bNQdXQSc�Xd�cW_e[R�PS
^_dSR�dWNd�^_�X^Recdbi�cicdS]�Xc�TNX[�`b__T�N^R�gS�NbS�^_d�bSc`_^cXP[S�T_b�cSQebXdi�X^QXRS^dc
^_d�bSNc_^NP[i�T_bScSSNP[S�_b�bSNc_^NP[i�gXdWX^�_eb�Q_^db_[Ͷ�<^�dWS�SfS^d�_T�e^NedW_bXkSR
NQQScc�d_�CSbc_^N[[i�<RS^dXTXNP[S�<^T_b]NdX_^�gS�gX[[�^_dXTi�dWS�NTTSQdSR�cePcQbXPSbͥcͦ�X^
NQQ_bRN^QS�gXdW�N``[XQNP[S�[Ng�N^R�Nc�N``b_`bXNdS�Q__bRX^NdS�gXdW�dWS�cePcQbXPSb�d_
ce``_bd�^_dXTXQNdX_^�_T�NTTSQdSR�X^RXfXReN[c�cdeRS^dc�N^R�TN]X[XScͶ

�

?X^Zc�G_�GWXbR�CNbdi�FXdSc
JWX[S�ecX^V�_eb�FSbfXQSc�i_e�]Ni�PS�bSTSbbSR�d_�_b�[X^ZSR�Tb_]�_b�d_�dWXbR�`Nbdi�cXdSc�ceQW
Nc�SReQNdX_^N[�`Nbd^Sbc�gW_cS�VN]Sc�NbS�X^Q[eRSR�_^�_eb�9N]SH`φ�`_bdN[Ͷ�JWX[S�gS
Q_^dbNQdeN[[i�bSaeXbS�_eb�dWXbR�`NbdXSc�`Nbd^Sbc�d_�NRWSbS�d_�_eb�`bXfNQi�`_[XQXSc�i_e�cW_e[R
ZSS`�X^�]X^R�dWNd�_^QS�i_e�[SNfS�4bNX^CBC�N^R�fXcXd�N�dWXbR�`Nbdi�cXdS�_eb�`bXfNQi�`_[XQi�Xc
^_�[_^VSb�X^�STTSQdͶ�JS�NbS�^_d�bSc`_^cXP[S�T_b�X^T_b]NdX_^�Q_^dS^d�dSb]c�_T�ecS�_b�`bXfNQi
`_[XQXSc�_^�dWScS�_dWSb�cXdScͶ�4i�Pb_gcX^V�N^R�X^dSbNQdX^V�gXdW�N^i�_dWSb�gSPcXdS�i_e�NbS
cePYSQd�d_�dWNd�gSPcXdSΌc�_g^�be[Sc�N^R�`_[XQXScͶ�C[SNcS�bSNR�dW_cS�be[Sc�N^R�`_[XQXSc
QNbSTe[[i�PST_bS�`b_QSSRX^VͶ�C[SNcS�N[c_�ZSS`�X^�]X^R�dWNd�i_e�R_�WNfS�dWS�_`dX_^�d_�P[_QZ
dWXbR�`Nbdi�[X^ZcͶ�G_�R_�c_�`[SNcS�Q_^dNQd�_eb�ce``_bd�dSN]�Nd�`bXfNQi͠PbNX^`_`ͶQ_]
ͥ]NX[d_`bXfNQi͠PbNX^`_`ͶQ_]ͦͶ

F_QXN[�ASdg_bZc

3Re[d�TNQX^V�`NVSc�gXdWX^�_eb�FSbfXQSc�Q_^dNX^�c_QXN[�^Sdg_bZ�cWNbX^V�`[eV�X^c�_b�gXRVSdcͶ
GWScS�`[eVX^c�]Ni�`b_fXRS�X^T_b]NdX_^�d_�dWSXb�Ncc_QXNdSR�c_QXN[�^Sdg_bZc�_b�dWXbRΝ`NbdXSc
NP_ed�i_eb�X^dSbNQdX_^c�gXdW�_eb�gSP�`NVSc�dWNd�i_e�fXcXd�SfS^�XT�i_e�R_�^_d�Q[XQZ�_^�_b
_dWSbgXcS�X^dSbNQd�gXdW�dWS�`[eVΝX^�_b�gXRVSdͶ�<^T_b]NdX_^�Xc�dbN^c]XddSR�Tb_]�i_eb�Pb_gcSb
N^R�]Ni�X^Q[eRS�N^�XRS^dXTXSb�NccXV^SR�Pi�dWS�c_QXN[�^Sdg_bZ�_b�dWXbR�`Nbdi�X^T_b]NdX_^
NP_ed�i_eb�Pb_gcSb�di`S�_`SbNdX^V�cicdS]�RSfXQS�di`S�<C�NRRbScc�N^R�dWS�HE?�_T�dWS
gSP�`NVS�gWSbS�gXRVSd�N``SNbcͶ�<T�i_e�ecS�c_QXN[�^Sdg_bZ�d__[c�_b�fXcXd�c_QXN[�^Sdg_bZX^V
gSPcXdSc�i_e�cW_e[R�bSNR�dWSXb�`bXfNQi�RXcQ[_cebSc�d_�[SNb^�gWNd�X^T_b]NdX_^�dWSi�Q_[[SQd
ecS�N^R�cWNbSͶ�JS�NbS�^_d�bSc`_^cXP[S�T_b�X^T_b]NdX_^�Q_^dS^d�dSb]c�_T�ecS�_b�`bXfNQi
`_[XQXSc�Nd�dWScS�c_QXN[�^Sdg_bZc�_b�dWXbR�`Nbdi�cXdScͶ

�



B`d�Bed
<T�i_e�WNfS�cePcQbXPSR�d_�bSQSXfS�]NbZSdX^V�]SccNVX^V�Tb_]�ec�_b�XT�i_e�bSQSXfS�N^
e^gN^dSR�S]NX[�Tb_]�ec�i_e�QN^�_`dΝ_ed�_T�bSQSXfX^V�TedebS�S]NX[c�Pi�Q[XQZX^V�dWS�_`dΝ_ed
[X^Z�X^�dWS�S]NX[�_b�N[dSb^NdXfS[i�Pi�cS^RX^V�N^�S]NX[�d_�[SVN[͠PbNX^`_`ͶQ_]
ͥ]NX[d_[SVN[͠PbNX^`_`ͶQ_]ͦ�gXdW�B`d�_edΎ�X^�dWS�cePYSQd�[X^SͶ�JS�gX[[�`b_QScc�i_eb
bSaeScd�gXdWX^�N�bSNc_^NP[S�dX]S�NTdSb�bSQSX`dͶ�A_dS�dWNd�i_e�gX[[�Q_^dX^eS�d_�bSQSXfS
_`SbNdX_^N[�S]NX[c�bSVNbRX^V�dWS�`b_ReQdc�_b�cSbfXQSc�i_e�NbS�cePcQbXPSR�d_Ͷ

�

8_b�5N[XT_b^XN�EScXRS^dc
3c�N�5N[XT_b^XN�bScXRS^d�i_e�WNfS�QSbdNX^�bXVWdc�bSVNbRX^V�i_eb�`Sbc_^N[�X^T_b]NdX_^Ͷ�GWScS
bXVWdc�X^Q[eRS

EXVWd�d_�>^_g�N^R�3QQScc�<^T_b]NdX_^�L_e�]Ni�bSaeScd�NQQScc�d_�dWS�`Sbc_^N[
X^T_b]NdX_^�gS�]NX^dNX^�NP_ed�i_e�X^�dWS�_bRX^Nbi�Q_ebcS�_T�PecX^SccͶ�GWXc�]Ni
X^Q[eRS�gWNd�`Sbc_^N[�X^T_b]NdX_^�gS�Q_[[SQd�ecS�_b�RXcQ[_cS�NP_ed�i_eͶ�JS�]Ni�^_d
Te[TX[[�c_]S�_b�N[[�_T�i_eb�bSaeScd�d_�NQQScc�Nc�`Sb]XddSR�Pi�N``[XQNP[S�[NgͶ
EXVWd�d_�6S[SdX_^�L_e�]Ni�bSaeScd�dWNd�gS�RS[SdS�i_eb�`Sbc_^N[�X^T_b]NdX_^Ͷ
6S`S^RX^V�_^�dWS�cQ_`S�_T�i_eb�bSaeScd�gS�]Ni�bSTbNX^�Tb_]�VbN^dX^V�i_eb�bSaeScd
Nc�`Sb]XddSR�Pi�N``[XQNP[S�[NgͶ�8_b�ShN]`[S�gS�]Ni�PS�[SVN[[i�bSaeXbSR�d_�bSdNX^
i_eb�X^T_b]NdX_^�X^�_eb�PecX^Scc�bSQ_bRcͶ
EXVWd�d_�B`d�Bed�_T�dWS�FN[S�_T�L_eb�CSbc_^N[�<^T_b]NdX_^�5N[XT_b^XN�[Ng�Q_^cXRSbc
QSbdNX^�ecSc�_T�`Sbc_^N[�X^T_b]NdX_^�ceQW�Nc�cWNbX^V�i_eb�`Sbc_^N[�X^T_b]NdX_^�gXdW�N
dWXbR�`Nbdi�X^�_bRSb�d_�cSbfS�NRc�d_�i_e�d_�PS�N�cN[SͶΎ�JS�R_�^_d�cS[[�`Sbc_^N[
X^T_b]NdX_^�_T�QWX[RbS^�_b�cdeRS^dcͶ�;_gSfSb�gS�R_�S^VNVS�X^�c_]S�]NbZSdX^V
PSWNfX_b�gXdW�RNdN�Tb_]�NRe[dc�dWNd�g_e[R�PS�Q_^cXRSbSR�N�cN[SΎ�e^RSb�5N[XT_b^XN�[NgͶ
L_e�]Ni�bSaeScd�d_�_`dΝ_ed�_T�dWNd�ecS�_T�i_eb�X^T_b]NdX_^�Pi�ecX^V�dWS�]SdW_Rc
`b_fXRSR�PS[_g�_b�fXN�dWXc�T_b]Ͷ�ͥ]NX[d_[SVN[͠PbNX^`_`ͶQ_]cePYSQdϜ6_�A_d�FS[[
@i�<^T_ͦ

<^�_bRSb�d_�`bSfS^d�e^NedW_bXkSR�NQQScc�d_�i_eb�X^T_b]NdX_^�gS�NbS�bSaeXbSR�Pi�[Ng�d_
fSbXTi�i_eb�XRS^dXdi�PST_bS�gS�]Ni�NRRbScc�i_eb�bSaeScdͶ

�

G_�7hSbQXcS�L_eb�EXVWdc
4bNX^CBC�Xc�ecSR�X^�cQW__[c�Nd�dWS�RXbSQdX_^�_T�_eb�5ecd_]SbcͶ�<^�NRRXdX_^�gS�NbS�_P[XVNdSR
e^RSb�87EC3�d_�bS]NX^�e^RSb�dWS�RXbSQd�Q_^db_[�_T�_eb�5ecd_]Sbc�gXdW�bSc`SQd�d_�_eb�ecS
N^R�]NX^dS^N^QS�_T�cdeRS^d�`Sbc_^N[�X^T_b]NdX_^�dWNd�Xc�`Nbd�_T�dWS�SReQNdX_^�bSQ_bRͶ�3c
ceQW�XT�i_e�ecS�4bNX^CBC�dWb_eVW�N�cQW__[�NQQ_e^d�N^R�gXcW�d_�ShSbQXcS�i_eb�bXVWdc�X^
bSc`SQd�d_�cdeRS^d�`Sbc_^N[�X^T_b]NdX_^�`[SNcS�Q_^dNQd�i_eb�SReQNdX_^�X^cdXdedX_^�N^R�gS
gX[[�g_bZ�gXdW�dWS]�d_�TNQX[XdNdS�i_eb�bSaeScdͶ

3[[�_dWSb�4bNX^CBC�ecSbc�N^R�fXcXd_bc�]Ni�ShSbQXcS�dWScS�bXVWdc�Pi

5N[[X^V�ec�Nd�G_[[�TbSS�`W_^S�^e]PSb��Ν��Ν4E3<A�ͥ�Ν��	Ν�	�ͦ



7]NX[X^V�ec�Nd�[SVN[͠PbNX^`_`ͶQ_]�ͥ]NX[d_[SVN[͠PbNX^`_`ͶQ_]ͦ
IXcXdX^V�Wdd`cώώSReQNd_bcͶPbNX^`_`ͶQ_]ώQ_^dNQdΝecώQ_^dNQdΝ[SVN[ώ
ͥWdd`cώώSReQNd_bcͶPbNX^`_`ͶQ_]ώQ_^dNQdΝecώQ_^dNQdΝ[SVN[ώͦ
Bb�]NX[X^V�ec�Nd�4bNX^CBC�3dd^�?SVN[�6S`Nbd]S^d����J�	
bR�FdbSSd���dW�8[__b�ASg
L_bZ�AL������Ͷ

L_eb�ShSbQXcS�_T�dWS�NP_fS�bXVWdc�Xc�cePYSQd�d_�QSbdNX^�ShS]`dX_^c�d_�cNTSVeNbR�dWS�`eP[XQ
X^dSbScd�N^R�_eb�X^dSbScdcͶ�ESaeScdc�d_�ShSbQXcS�dWScS�bXVWdc�]Ni�PS�VbN^dSR�X^�gW_[S�X^
`Nbd�_b�^_d�Nd�N[[�RS`S^RX^V�_^�dWS�cQ_`S�N^R�^NdebS�_T�dWS�bSaeScd�N^R�N``[XQNP[S�[NgͶ
JWSbS�bSaeXbSR�Pi�N``[XQNP[S�[Ng�gS�gX[[�^_dXTi�i_e�XT�N^R�gWi�gS�NbS�e^NP[S�d_�Te[TX[[�i_eb
bSaeScdͶ

A_^ΝRXcQbX]X^NdX_^�JS�cWN[[�^_d�RXcQbX]X^NdS�_b�_dWSbgXcS�`S^N[XkS�N^i_^S�T_b�ShSbQXcX^V
dWSXb�bXVWdcͶ

�

5NdSV_bXSc�_T
CSbc_^N[
X^T_b]NdX_^�gS
Q_[[SQd

<RS^dXTXSbc�ceQW�Nc�N�bSN[�^N]S�e^XaeS�`Sbc_^N[�XRS^dXTXSb�_^[X^S
XRS^dXTXSb�<^dSb^Sd�Cb_d_Q_[�NRRbScc�S]NX[�NRRbScc�PX[[X^V�NRRbScc
N^R�`W_^S�^e]PSbͶ�L_eb�^N]S�NRRbScc�`W_^S�^e]PSb�N^R�PX[[X^V
X^T_b]NdX_^�]Ni�N[c_�Q_^cXRSbSR�`Sbc_^N[�X^T_b]NdX_^�e^RSb
cePRXfXcX_^�ͥSͦ�_T�5N[XT_b^XN�4ecX^Scc�N^R�Cb_TSccX_^c�5_RS�FSQdX_^
����Ͷ��
<^dSb^Sd�_b�_dWSb�S[SQdb_^XQ�^Sdg_bZ�NQdXfXdi�X^T_b]NdX_^�bSVNbRX^V
i_eb�X^dSbNQdX_^�gXdW�4bNX^CBC
9S_[_QNdX_^�X^T_b]NdX_^�X^�dWS�T_b]�_T�i_eb�Q_e^dbi
7ReQNdX_^�X^T_b]NdX_^�RSTX^SR�Nc�X^T_b]NdX_^�dWNd�Xc�^_d�`eP[XQ[i
NfNX[NP[S�`Sbc_^N[[i�XRS^dXTXNP[S�X^T_b]NdX_^�Nc�RSTX^SR�X^�dWS
8N]X[i�7ReQNdX_^N[�EXVWdc�N^R�CbXfNQi�3Qd�ͥ	��HͶFͶ5Ͷ�cSQdX_^��	
	V

��5Ͷ8ͶEͶ�CNbd���ͦͶ

8_b�NRe[d�ecSbc�gS�N[c_�Q_[[SQd
5_]]SbQXN[�X^T_b]NdX_^�X^Q[eRX^V�bSQ_bRc�_T�`b_ReQdc�_b�cSbfXQSc
`ebQWNcSR�_PdNX^SR�_b�Q_^cXRSbSR�_b�_dWSb�`ebQWNcX^V�_b
Q_^ce]X^V�WXcd_bXSc�_b�dS^RS^QXScͶ
<^dSb^Sd�_b�_dWSb�S[SQdb_^XQ�^Sdg_bZ�NQdXfXdi�X^T_b]NdX_^�X^Q[eRX^V
Ped�^_d�[X]XdSR�d_�Pb_gcX^V�WXcd_bi�cSNbQW�WXcd_bi�N^R�X^T_b]NdX_^
bSVNbRX^V�N�Q_^ce]SbΑc�X^dSbNQdX_^�gXdW�N^�<^dSb^Sd�JSP�cXdS
N``[XQNdX_^�_b�NRfSbdXcS]S^dͶ



5NdSV_bXSc�_T
c_ebQSc�Tb_]
gWXQW�dWS
CSbc_^N[
<^T_b]NdX_^�Xc
Q_[[SQdSR

JS�Q_[[SQd�CSbc_^N[�<^T_b]NdX_^�RXbSQd[i�Tb_]�dWS�5ecd_]Sb
dSNQWSb�N^R�Tb_]�cdeRS^d�ecSbcͶ
JS�N[c_�Q_[[SQd�CSbc_^N[�<^T_b]NdX_^�NP_ed�NRe[d�ecSbc�N^R
Qecd_]Sb�`b_c`SQdc�Tb_]�dWXbR�`NbdXScΑ�SReQNdX_^�]NbZSd
X^T_b]NdX_^�N^R�RNdNPNcSc�T_b�ShN]`[S�RNdNPNcSc�_T�cQW__[
Q_^dNQdcͶ
JS�Q_[[SQd�dWXc�X^T_b]NdX_^�RXbSQd[i�Tb_]�i_e�Tb_]�_eb�PecX^Scc
`Nbd^Sbc�N^R�NTTX[XNdSc�Tb_]�i_eb�Pb_gcSb�_b�RSfXQS�gWS^�i_e�fXcXd
_eb�gSPcXdSc�_b�Tb_]�dWXbR�`NbdXSc�dWNd�i_e�`Sb]Xd�d_�cWNbS
X^T_b]NdX_^�gXdW�ecͶ

4ecX^Scc�_b
Q_]]SbQXN[
`eb`_cS�T_b
Q_[[SQdX^V�_b
cS[[X^V
CSbc_^N[
<^T_b]NdX_^

JS�Q_[[SQd�i_eb�CSbc_^N[�<^T_b]NdX_^�d_�`b_fXRS�dWS�cSbfXQSc�N^R�T_b�dWS
T_[[_gX^V�PecX^Scc�`eb`_cSc

CSbT_b]X^V�cSbfXQSc�X^�NQQ_bRN^QS�gXdW�_eb�Q_^dbNQd�gXdW�dWS
5ecd_]Sb�N^R�dWS�dSb]c�_T�ecS�X^Q[eRX^V�]NX^dNX^X^V�_b�cSbfXQX^V
NQQ_e^dc�`b_fXRX^V�Qecd_]Sb�cSbfXQS�`b_QSccX^V�_b�Te[TX[[X^V
_bRSbc�N^R�dbN^cNQdX_^c�fSbXTiX^V�Qecd_]Sb�X^T_b]NdX_^�N^R
`b_QSccX^V�`Ni]S^dcͶ
6SdSQdX^V�cSQebXdi�X^QXRS^dc�`b_dSQdX^V�NVNX^cd�]N[XQX_ec
RSQS`dXfS�TbNeRe[S^d�_b�X[[SVN[�NQdXfXdi�N^R�`b_cSQedX^V�dW_cS
bSc`_^cXP[S�T_b�dWNd�NQdXfXdiͶ
6SPeVVX^V�d_�XRS^dXTi�N^R�bS`NXb�Sbb_bc�dWNd�X]`NXb�ShXcdX^V
X^dS^RSR�Te^QdX_^N[XdiͶ
FS^RX^V�i_e�`b_ReQd�Q_]]e^XQNdX_^cͶ

5NdSV_bXSc�_T
dWXbR�`NbdXSc
gXdW�gW_]�gS
cWNbS�CSbc_^N[
<^T_b]NdX_^

JS�cWNbS�`Sbc_^N[�X^T_b]NdX_^�gXdW�cSbfXQS�`b_fXRSbc�gW_�ce``_bd�ec�X^
RS[XfSbX^V�dWS�FSbfXQSc�Nc�RScQbXPSR�NP_fSͶ�
�
8_b�_eb�NRe[d�ecSbc�gS�N[c_�cWNbS�`Sbc_^N[�X^T_b]NdX_^�gXdW�dWXbR
`NbdXSc�Nc�dWS�dSb]�Xc�RSTX^SR�X^�55C3�T_b�dNbVSdSR�]NbZSdX^V�`eb`_cScͶ



F`SQXTXQ�`XSQSc
_T�CSbc_^N[
<^T_b]NdX_^�gS
WNfS�Q_[[SQdSR

7ReQNdX_^�Cb_ReQdc�FePcQbXPSbc�
�
3R]X^XcdbNd_bc�SReQNd_bc�N^R�`NbS^dc�Te[[�^N]S�S]NX[�NRRbScc�`W_^S
^e]PSb�ecSb^N]S�`Nccg_bR�cSQebXdi�aeScdX_^�cQW__[�cQW__[�NRRbScc
ͥ_b�W_]S�XT�`NbS^dcͦ�Q[NccSc�Ncc_QXNdSR�gXdW�dWS�NQQ_e^d�<C�NRRbScc�
�
FdeRS^dc�Te[[�^N]S�ecSb^N]S�`Nccg_bR�cSQebXdi�aeScdX_^�cQW__[�N^R
Q[NccSc�Ncc_QXNdSR�gXdW�dWS�NQQ_e^d�VbNReNdX_^�iSNbώVbNRS�f_XQS
bSQ_bRX^V�ͥXT�ecX^V�@NZSΝNΝ@_fXS�bSQ_bRX^V�TSNdebSͦ�<C�NRRbScc�
�
5_^^SQdX^V�gXdW�4bNX^CBC�^N]S�S]NX[�NRRbScc�_dWSb�Q_^dNQd
X^T_b]NdX_^�<C�NRRbScc�
�
JSPcXdS�fXcXd_bc�<C�NRRbScc�`cSeR_^i]_ec�S^R�ecSb�XRS^dXTXSbc

�
3edW_bXkSR�3VS^d�5N[XT_b^XN�bScXRS^dc�]Ni�ecS�N^�NedW_bXkSR�NVS^d�_^�dWSXb�PSWN[T�d_
ShSbQXcS�N�`bXfNQi�bXVWd�RXcQeccSR�NP_fSͶ�<T�i_e�NbS�N^�NedW_bXkSR�NVS^d�NQdX^V�_^�PSWN[T�_T
N�5N[XT_b^XN�bScXRS^d�d_�Q_]]e^XQNdS�gXdW�ec�_b�d_�ShSbQXcS�N�`bXfNQi�bXVWd�RXcQeccSR�NP_fS
i_e�]ecd�PS�NP[S�d_�RS]_^cdbNdS�dWNd�i_e�WNfS�dWS�bSaeXcXdS�NedW_bXkNdX_^�d_�NQd�_^�PSWN[T
_T�dWS�bScXRS^d�N^R�WNfS�ceTTXQXS^d�NQQScc�d_�dWSXb�[N`d_`�RScZd_`�_b�]_PX[S�RSfXQS�d_
ShSbQXcS�dWScS�bXVWdc�RXVXdN[[iͶ�<T�i_e�NbS�N^�NedW_bXkSR�NVS^d�dbiX^V�d_�ShSbQXcS�bXVWdc�_^
PSWN[T�_T�N�4bNX^CBC�ecSb�`[SNcS�Q_^dNQd�dWS�ecSbΌc�cQW__[�_b�RXcdbXQd�gXdW�ce``_bdX^V
fSbXTXQNdX_^�X^T_b]NdX_^�gWXQW�X^Q[eRSc�N�fN[XR�C_gSb�_T�3dd_b^Si�X^�dWS�FdNdS�_T�5N[XT_b^XN
`b__T�dWNd�i_e�WNfS�NQQScc�d_�dWS�ecSbΑc�RSfXQS�N^R�`b__T�_T�i_eb�_g^�XRS^dXdiͶ

�

HcX^V�4bNX^CBCφ�BedcXRS�GWS�HF
<T�i_e�NbS�ecX^V�dWS�FSbfXQSc�_edcXRS�dWS�H^XdSR�FdNdSc�i_e�Q_^cS^d�d_�WNfX^V�i_eb
X^T_b]NdX_^�N^R�RNdN�dbN^cTSbbSR�d_�dWS�H^XdSR�FdNdScͶ�<T�i_e�NbS�X^�N^i�YebXcRXQdX_^�gXdW�[Ngc
_b�bSVe[NdX_^c�V_fSb^X^V�X^dSb^Sd�ecS�X^Q[eRX^V�Q_[[SQdX_^�ecS�N^R�RXcQ[_cebS�_T�`Sbc_^N[
RNdN�RXTTSbS^d�Tb_]�dW_cS�_T�dWS�H^XdSR�FdNdSc�i_e�]Ni�_^[i�ecS�dWS�FSbfXQSc�X^�N�]N^^Sb
dWNd�Xc�[NgTe[�X^�i_eb�YebXcRXQdX_^Ͷ�<T�i_eb�ecS�_T�dWS�FSbfXQSc�]Ni�PS�e^[NgTe[�X^�i_eb
YebXcRXQdX_^�`[SNcS�R_�^_d�ecS�dWS]Ͷ�<T�i_eb�ecS�_T�dWS�X^RXfXReN[�NQQ_e^dc�]Ni�PS�e^[NgTe[
X^�i_eb�YebXcRXQdX_^�`[SNcS�R_�^_d�ecS�XdͶ

�

HcX^V�4bNX^CBCφ�8b_]�GWS�7H
4bNX^CBC�`b_QSccSc�i_eb�X^T_b]NdX_^�X^�_^S�_T�dg_�QN`NQXdXSc�SXdWSb�ͥXͦ�Nc�N�6NdN�5_^db_[[Sb
T_b�_eb�_g^�X^dSb^N[�PecX^Scc�_`SbNdX_^c�ceQW�Nc�cN[Sc�]NbZSdX^V�NR]X^XcdbNdX_^�SdQͶ�_b�ͥXXͦ
Nc�N�6NdN�Cb_QScc_b�gWS^�QNbbiX^V�_ed�_eb�FSbfXQSc�T_b�_eb�cQW__[�Qecd_]Sbc�ecX^V
X^RXfXReN[�NQQ_e^dcͶ



3c�N�6NdN�5_^db_[[Sb�4bNX^CBC�`b_QSccSc�i_eb�`Sbc_^N[�RNdN�X^�NQQ_bRN^QS�gXdW
N``[XQNP[S�[Ng�T_b�dWS�T_[[_gX^V�`eb`_cSc

NͶ�dbNQZ�i_eb�X^dSbNQdX_^�gXdW�_eb�S]NX[c�gS�cS^R�c_�gS�QN^�cSS�XT�dWSi�NbS�g_bZX^V�Nc
X^dS^RSRͺ

PͶ�cS^RX^V�i_e�]NbZSdX^V�Q_]]e^XQNdX_^cώ`[NQX^V�]NbZSdX^V�QN[[c�X^�_bRSb�d_�ZSS`�i_e
X^T_b]SR�_T�_eb�`b_ReQdc�N^R�cSbfXQSc�gWXQW�gS�Q_^cXRSb�]Ni�PS�_T�X^dSbScd�d_�i_eͺ

QͶ�d_�Q_]`[i�gXdW�N``[XQNP[S�[Ng�T_b�ShN]`[S�X^�bSc`_^cS�d_�N�bSaeScd�Tb_]�N�Q_ebd�_b
bSVe[Nd_bi�P_Ri�gWSbS�ceQW�bSaeScd�Xc�]NRS�X^�NQQ_bRN^QS�gXdW�dWS�[Ngͺ�N^R

RͶ�gWSbS�^SQSccNbi�T_b�dWS�ScdNP[XcW]S^d�ShSbQXcS�_b�RSTS^QS�_T�[SVN[�Q[NX]c�gWSdWSb
X^�Q_ebd�`b_QSSRX^Vc�_b�X^�N^�NR]X^XcdbNdXfS�_b�_edΝ_TΝQ_ebd�`b_QSRebSͺ�N^R

SͶ�_TTSb�_eb�V__Rc�d_�i_e�X^�N�`Sbc_^N[XkSR�gNi�T_b�ShN]`[S�gS�]Ni�`b_fXRS
ceVVScdX_^c�PNcSR�_^�i_eb�`Sbc_^N[�RNdN�d_�S^NP[S�i_e�d_�XRS^dXTi�ceXdNP[S�V__Rc�N^R
cSbfXQScͶ

GWS�PNcSc�T_b�`b_QSccX^V�_T�i_eb�`Sbc_^N[�RNdN�T_b�dWS�`eb`_cSc�RScQbXPSR�NP_fS�gX[[
X^Q[eRS

i_e�`b_fXRSR�ec�gXdW�i_eb�Q_^cS^dͺ
T_b�4bNX^CBCΑc�[SVXdX]NdS�PecX^Scc�X^dSbScdc�Nc�_ed[X^SR�X^�`NbNVbN`Wc�NͶ�PͶ�ͥgWSbS
dWXc�R_Sc�^_d�X^Q[eRS�4	5�S]NX[�_b�`W_^S�]NbZSdX^V�Q_]]e^XQNdX_^cͦ�RͶ�N^R�SͶ
NP_fSͺ�_b
T_b�Q_]`[XN^QS�gXdW�N�[SVN[�_b�cdNded_bi�_P[XVNdX_^�d_�gWXQW�4bNX^CBC�Xc�cePYSQdͶ

L_eb�`Sbc_^N[�RNdN�gX[[�PS�bSdNX^SR�Nc�[_^V�Nc�Xc�bSNc_^NP[i�^SQSccNbi�T_b�dWS�`eb`_cSc
[XcdSR�NP_fS�_b�Nc�bSaeXbSR�Pi�N``[XQNP[S�[_QN[�[NgͶ�ESdS^dX_^�`SbX_Rc�QN^�fNbi�PNcSR�_^�dWS
di`S�_T�X^T_b]NdX_^�N^R�W_g�Xd�Xc�ecSRͶ

JWNd�3bS�L_eb�EXVWdc�H^RSb�dWS�96CE

CNbS^dcώVeNbRXN^c�_T�QWX[RbS^�ecX^V�4bNX^CBC�dWb_eVW�N�cQW__[�NQQ_e^d�cW_e[R�Q_^dNQd
dWSXb�cQW__[�d_�ShSbQXcS�dWSXb�bXVWdc�N^R�gS�gX[[�g_bZ�gXdW�dWS�`NbS^dώVeNbRXN^�N^R�cQW__[
d_VSdWSb�d_�TNQX[XdNdS�dW_cS�bSaeScdcͶ

JWS^�gS�NbS�_`SbNdX^V�Nc�N�5_^db_[[Sb�gS�`b_fXRS�i_e�gXdW�QSbdNX^�bXVWdc�bS[NdSR�d_�i_eb
`Sbc_^N[�RNdNͶ�G_�ShSbQXcS�i_eb�bXVWdc�`[SNcS�Q_^dNQd�ec�Nd�NQQSccbSaeScdc͠PbNX^`_`ͶQ_]
ͥ]NX[d_NQQSccbSaeScdc͠PbNX^`_`ͶQ_]ͦͶ�JS�gX[[�bSc`_^R�d_�i_eb�bSaeScd�gXdWX^�N
bSNc_^NP[S�dX]S�TbN]SͶ

C[SNcS�^_dS�dWNd�dWS�be[Sc�X^�i_eb�Q_e^dbi�]Ni�`b_fXRS�i_e�gXdW�NRRXdX_^N[�bXVWdc�_b�]Ni�[X]Xd
dWS�bXVWdc�^_dSR�PS[_gͶ�<^�N[[�QNcSc�gS�gX[[�Q_]`[i�gXdW�dWS�N``[XQNP[S�[NgcͶ

EXVWd�_T�NQQScc
L_e�]Ni�WNfS�dWS�bXVWd�d_�_PdNX^�Q_^TXb]NdX_^�NP_ed�gWSdWSb�_b�gS�`b_QScc�i_eb�`Sbc_^N[
RNdN�N^R�gWS^�gS�R_�d_�bSaeScd�NQQScc�d_�dWNd�`Sbc_^N[�RNdNͶ�GWS�NQQScc�X^T_b]NdX_^
X^Q[eRSc�dWS�`eb`_cSc�_T�`b_QSccX^V�dWS�QNdSV_bXSc�_T�`Sbc_^N[�RNdN�X^f_[fSR�N^R�dWS



bSQX`XS^dc�_b�QNdSV_bXSc�_T�bSQX`XS^dc�d_�gW_]�dWS�`Sbc_^N[�RNdN�WNfS�PSS^�_b�gX[[�PS
RXcQ[_cSRͶ�;_gSfSb�dWXc�Xc�^_d�N^�NPc_[edS�bXVWd�N^R�dWS�X^dSbScdc�_T�_dWSb�X^RXfXReN[c�]Ni
bScdbXQd�i_eb�bXVWd�_T�NQQSccͶ

L_e�]Ni�WNfS�dWS�bXVWd�d_�_PdNX^�N�Q_`i�_T�dWS�`Sbc_^N[�RNdN�e^RSbV_X^V�`b_QSccX^VͶ�8_b
TebdWSb�Q_`XSc�bSaeScdSR�Pi�i_e�gS�]Ni�QWNbVS�N�bSNc_^NP[S�TSS�PNcSR�_^�NR]X^XcdbNdXfS
Q_cdcͶ

EXVWd�d_�bSQdXTXQNdX_^
L_e�]Ni�WNfS�dWS�bXVWd�d_�bSQdXTi�X^NQQebNdS�`Sbc_^N[�RNdN�Q_^QSb^X^V�i_eͶ�6S`S^RX^V�_^
dWS�`eb`_cSc�_T�dWS�`b_QSccX^V�i_e�]Ni�WNfS�dWS�bXVWd�d_�WNfS�X^Q_]`[SdS�`Sbc_^N[�RNdN
Q_]`[SdSR�X^Q[eRX^V�Pi�]SN^c�_T�`b_fXRX^V�N�ce``[S]S^dNbi�cdNdS]S^dͶ

EXVWd�d_�SbNcebS
H^RSb�QSbdNX^�QXbQe]cdN^QSc�i_e�]Ni�WNfS�dWS�bXVWd�d_�_PdNX^�Tb_]�ec�dWS�SbNcebS�_T
`Sbc_^N[�RNdN�Q_^QSb^X^V�i_e�N^R�gS�]Ni�PS�_P[XVSR�d_�SbNcS�dWNd�`Sbc_^N[�RNdNͶ

EXVWd�d_�bScdbXQdX_^�_T�`b_QSccX^V
H^RSb�QSbdNX^�QXbQe]cdN^QSc�i_e�]Ni�WNfS�dWS�bXVWd�d_�bScdbXQd�`b_QSccX^V�i_eb�`Sbc_^N[
RNdNͶ�<^�dWXc�QNcS�dWS�bSc`SQdXfS�RNdN�gX[[�PS�]NbZSR�N^R�]Ni�_^[i�PS�`b_QSccSR�Pi�ec�T_b
QSbdNX^�`eb`_cScͶ

EXVWd�d_�RNdN�`_bdNPX[Xdi
H^RSb�QSbdNX^�QXbQe]cdN^QSc�i_e�]Ni�WNfS�dWS�bXVWd�d_�bSQSXfS�dWS�`Sbc_^N[�RNdN
Q_^QSb^X^V�i_e�gWXQW�i_e�WNfS�`b_fXRSR�d_�ec�X^�N�cdbeQdebSR�Q_]]_^[i�ecSR�N^R
]NQWX^SΝbSNRNP[S�T_b]Nd�N^R�i_e�]Ni�WNfS�dWS�bXVWd�d_�dbN^c]Xd�dW_cS�RNdN�d_�N^_dWSb
S^dXdi�gXdW_ed�WX^RbN^QS�Tb_]�ecͶ

EXVWd�d_�_PYSQd
H^RSb�QSbdNX^�QXbQe]cdN^QSc�i_e�]Ni�WNfS�dWS�bXVWd�d_�_PYSQd�_^�Vb_e^Rc�bS[NdX^V�d_�i_eb
`NbdXQe[Nb�cXdeNdX_^�_b�gWSbS�CSbc_^N[�6NdN�NbS�`b_QSccSR�T_b�RXbSQd�]NbZSdX^V�`eb`_cSc�Nd
N^i�dX]S�d_�dWS�`b_QSccX^V�_T�i_eb�CSbc_^N[�6NdN�Pi�ec�N^R�gS�QN^�PS�bSaeXbSR�d_�^_
[_^VSb�`b_QScc�i_eb�CSbc_^N[�6NdNͶ

@_bS_fSb�XT�i_eb�CSbc_^N[�6NdN�Xc�`b_QSccSR�T_b�RXbSQd�]NbZSdX^V�`eb`_cSc�i_e�WNfS�dWS
bXVWd�d_�_PYSQd�Nd�N^i�dX]S�d_�dWS�`b_QSccX^V�_T�CSbc_^N[�6NdN�Q_^QSb^X^V�i_e�T_b�ceQW
]NbZSdX^V�gWXQW�X^Q[eRSc�`b_TX[X^V�d_�dWS�ShdS^d�dWNd�Xd�Xc�bS[NdSR�d_�ceQW�RXbSQd�]NbZSdX^VͶ�<^
dWXc�QNcS�i_eb�CSbc_^N[�6NdN�gX[[�^_�[_^VSb�PS�`b_QSccSR�T_b�ceQW�`eb`_cSc�Pi�ecͶ

<T�i_e�WNfS�Q_^QSb^c�_b�Q_]`[NX^dc�i_e�]Ni�WNfS�N�bXVWd�d_�[_RVS�N�Q_]`[NX^d�gXdW�N
ce`SbfXc_bi�NedW_bXdiͶ

G_�bSaeScd�ShSQedX_^�_T�dWS�FdN^RNbR�5_^dbNQdeN[�5[NecSc�ͥF55Ύͦ�Nc�cSd�T_bdW�e^RSb�96CE
bSVNbRX^V�dWS�Q_[[SQdX_^�ecS�N^R�bSdS^dX_^�_T�`Sbc_^N[�X^T_b]NdX_^�Tb_]�7eb_`SN^�H^X_^
FgXdkSb[N^R�N^R�dWS�H^XdSR�>X^VR_]�d_�dWS�H^XdSR�FdNdSc�`[SNcS�Q_^dNQd�ec�Nd
`bXfNQi͠PbNX^`_`ͶQ_]�ͥ]NX[d_`bXfNQi͠PbNX^`_`ͶQ_]ͦͶ

�



7HΝHF�CbXfNQi�FWXS[R
4bNX^CBC�??5�`NbdXQX`NdSc�X^�N^R�WNc�QSbdXTXSR�Xdc�Q_]`[XN^QS�gXdW�dWS�7HΝHͶFͶ�CbXfNQi
FWXS[R�8bN]Sg_bZͶ�4bNX^CBC�Xc�Q_]]XddSR�d_�cePYSQdX^V�N[[�`Sbc_^N[�RNdN�bSQSXfSR�Tb_]
7eb_`SN^�H^X_^�ͥ7Hͦ�]S]PSb�Q_e^dbXSc�X^�bS[XN^QS�_^�dWS�CbXfNQi�FWXS[R�8bN]Sg_bZ�d_�dWS
8bN]Sg_bZΑc�N``[XQNP[S�CbX^QX`[ScͶ�G_�[SNb^�]_bS�NP_ed�dWS�CbXfNQi�FWXS[R�8bN]Sg_bZ�N^R
d_�fXSg�_eb�QSbdXTXQNdX_^�fXcXd�dWS�HͶFͶ�6S`Nbd]S^d�_T�5_]]SbQSΑc�CbXfNQi�FWXS[R�gSPcXdSͶ
Wdd`cώώgggͶ`bXfNQicWXS[RͶV_fώ[Xcd�ͥWdd`cώώgggͶ`bXfNQicWXS[RͶV_fώ[Xcdͦ

4bNX^CBC�Xc�bSc`_^cXP[S�T_b�dWS�`b_QSccX^V�_T�`Sbc_^N[�RNdN�Xd�bSQSXfSc�e^RSb�dWS�CbXfNQi
FWXS[R�8bN]Sg_bZ�N^R�cePcSaeS^d[i�dbN^cTSbc�Xd�d_�N�dWXbR�`Nbdi�NQdX^V�Nc�N^�NVS^d�_^�Xdc
PSWN[TͶ�4bNX^CBC�Q_]`[XSc�gXdW�dWS�CbXfNQi�FWXS[R�CbX^QX`[Sc�T_b�N[[�_^gNbR�dbN^cTSbc�_T
`Sbc_^N[�RNdN�Tb_]�dWS�7H�X^Q[eRX^V�dWS�_^gNbR�dbN^cTSb�[XNPX[Xdi�`b_fXcX_^cͶ

JXdW�bSc`SQd�d_�`Sbc_^N[�RNdN�bSQSXfSR�_b�dbN^cTSbbSR�`ebceN^d�d_�dWS�CbXfNQi�FWXS[R
8bN]Sg_bZ�4bNX^CBCΑc�NRWSbS^QS�d_�dWS�CbXfNQi�FWXS[R�8bN]Sg_bZ�Xc�cePYSQd�d_�dWS
bSVe[Nd_bi�S^T_bQS]S^d�`_gSbc�_T�dWS�HͶFͶ�8SRSbN[�GbNRS�5_]]XccX_^Ͷ�<^�QSbdNX^�cXdeNdX_^c
4bNX^CBC�]Ni�PS�bSaeXbSR�d_�RXcQ[_cS�`Sbc_^N[�RNdN�X^�bSc`_^cS�d_�[NgTe[�bSaeScdc�Pi
`eP[XQ�NedW_bXdXSc�X^Q[eRX^V�bSaeScdc�d_�]SSd�^NdX_^N[�cSQebXdi�_b�[Ng�S^T_bQS]S^d
bSaeXbS]S^dcͶ

H^RSb�QSbdNX^�Q_^RXdX_^c�]_bS�Te[[i�RScQbXPSR�_^�dWS�CbXfNQi�FWXS[R�gSPcXdS
Wdd`cώώgggͶ`bXfNQicWXS[RͶV_f�ͥWdd`cώώgggͶ`bXfNQicWXS[RͶV_fͦ�i_e�]Ni�X^f_ZS�PX^RX^V
NbPXdbNdX_^�gWS^�_dWSb�RXc`edS�bSc_[edX_^�`b_QSRebSc�WNfS�PSS^�ShWNecdSRͶ

<^�Q_]`[XN^QS�gXdW�dWS�CbXfNQi�FWXS[R�CbX^QX`[Sc�4bNX^CBC�Q_]]Xdc�d_�bSc_[fS�Q_]`[NX^dc
NP_ed�_eb�Q_[[SQdX_^�_b�ecS�_T�i_eb�`Sbc_^N[�X^T_b]NdX_^Ͷ�7H�X^RXfXReN[c�gXdW�X^aeXbXSc�_b
Q_]`[NX^dc�bSVNbRX^V�_eb�CbXfNQi�FWXS[R�`_[XQi�cW_e[R�TXbcd�Q_^dNQd�4bNX^CBC�Nd
[SVN[͠PbNX^`_`ͶQ_]�ͥ]NX[d_[SVN[͠PbNX^`_`ͶQ_]ͦͶ

4bNX^CBC�WNc�TebdWSb�Q_]]XddSR�d_�bSTSb�e^bSc_[fSR�CbXfNQi�FWXS[R�Q_]`[NX^dc�d_�Gbecd3bQ
CbXfNQi�6Xc`edS�ESc_[edX_^�cSbfXQS�N^�N[dSb^NdXfS�RXc`edS�bSc_[edX_^�`b_fXRSb�[_QNdSR�X^�dWS
H^XdSR�FdNdScͶ�<T�i_e�R_�^_d�bSQSXfS�dX]S[i�NQZ^_g[SRV]S^d�_T�i_eb�Q_]`[NX^d�Tb_]�ec�_b�XT
gS�WNfS�^_d�NRRbSccSR�i_eb�Q_]`[NX^d�d_�i_eb�cNdXcTNQdX_^�`[SNcS�fXcXd�Wdd`cώώTSSRPNQZΝ
T_b]ͶdbecdSͶQ_]ώgNdQWR_VώbSaeScd�ͥWdd`cώώTSSRPNQZΝT_b]ͶdbecdSͶQ_]ώgNdQWR_VώbSaeScdͦ
T_b�]_bS�X^T_b]NdX_^�_b�d_�TX[S�N�Q_]`[NX^dͶ�GWS�cSbfXQSc�_T�Gbecd3bQ�NbS�`b_fXRSR�Nd�^_�Q_cd
d_�i_eͶ

�

HcX^V�4bNX^CBCφ�8b_]�3ecdbN[XN
JS�S^Q_ebNVS�cQW__[c�X^�3ecdbN[XN�d_�ecS�_eb�`bXfNQi�^_dXQS
ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώNP_edώNecdbN[XNϑ^_dXQS
ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώNP_edώNecdbN[XNϑ^_dXQSͦͦ�d_�X^T_b]�`NbS^dcώVeNbRXN^c�_T�_eb
`b_ReQdc�N^R�`bNQdXQScͶ�GWXc�^_dXQS�Q_^T_b]c�d_�dWS�^_dXQS�bSaeXbS]S^dc�e^RSb�dWS
3ecdbN[XN^�CbXfNQi�CbX^QX`[Sc�ͥ3CCcͦ���Π�Qb_ccΝP_bRSb�RXcQ[_cebS�_T�`Sbc_^N[�X^T_b]NdX_^Ͷ



CbXfNQi�aeScdX_^�<T�i_e�WNfS�N^i�aeScdX_^c�Q_]]S^dc�_b�Q_]`[NX^dc�NP_ed�_eb�Q_[[SQdX_^
ecS�_b�RXcQ[_cebS�_T�i_eb�X^T_b]NdX_^�_b�XT�i_e�PS[XSfS�dWNd�gS�WNfS�^_d�Q_]`[XSR�gXdW�dWXc
`bXfNQi�`_[XQi�_b�dWS�CbXfNQi�3Qd������ͥ5dWͦ�i_e�QN^�Q_^dNQd�ec�Nd
NQQSccbSaeScdc͠PbNX^`_`ͶQ_]�ͥ]NX[d_NQQSccbSaeScdc͠PbNX^`_`ͶQ_]ͦͶ�<T�i_e�NbS�^_d
cNdXcTXSR�gXdW�dWS�_edQ_]S�_T�_eb�NccScc]S^d�_T�i_eb�Q_]`[NX^d�i_e�]Ni�gXcW�d_�Q_^dNQd
dWS�BTTXQS�_T�dWS�3ecdbN[XN^�<^T_b]NdX_^�5_]]XccX_^SbͶ

�

5WN^VSc�G_�Beb�CbXfNQi�C_[XQi
5WN^VSc�d_�dWXc�`_[XQi�_b�N^i�_T�dWS�`NVSc�[X^ZSR�X^�dWXc�`_[XQi�]Ni�PS�bSaeXbSR�X^�_bRSb�d_
NRRbScc�QWN^VX^V�dSQW^_[_Vi�N^R�dWbSNdc�QWN^VX^V�[Ngc�_b�Nc�gS�bS[SNcS�^Sg�_b
N]S^RSR�cSbfXQScͶ�FW_e[R�gS�]NZS�]NdSbXN[�QWN^VSc�d_�dWXc�CbXfNQi�C_[XQi�gS�gX[[�`b_fXRS
^_dXQS�N^R�bSaeScd�i_eb�Q_^cS^dͶ�<^�dWS�SfS^d�_T�N^i�^_^Ν]NdSbXN[�QWN^VSc�gS�gX[[�`b_fXRS
`b_]X^S^d�^_dXQS�Nc�bSaeXbSR�Pi�[NgͶ�C_cdX^V�dWS�]_RXTXSR�`bXfNQi�`_[XQi�_^�_eb�FSbfXQSc
N^R�`b_fXRX^V�^_dXQS�Nc�cdNdSR�NP_fS�gX[[�VXfS�STTSQd�d_�dWS�bSfXcSR�CbXfNQi�C_[XQi�L_eb
Q_^dX^eSR�ecS�_T�dWS�FSbfXQSc�Q_^cdXdedSc�i_eb�NQQS`dN^QS�_T�N^i�bSfXcSR�CbXfNQi�C_[XQiͶ�<T
i_e�R_�^_d�NVbSS�d_�dWS�bSfXcSR�CbXfNQi�C_[XQi�`[SNcS�bSTbNX^�Tb_]�ecX^V�dWS�FSbfXQSc
N^Rώ_b�[SNfS�dWXc�gSPcXdSͥcͦ�_b�N``ͥcͦͶ

�

5_^dNQd�<^T_b]NdX_^
<T�i_e�WNfS�N^i�aeScdX_^c�_b�Q_^QSb^c�NP_ed�dWXc�CbXfNQi�C_[XQi�`[SNcS�Q_^dNQd�ec�Pi�SXdWSb

7]NX[�Nd�`bXfNQi͠PbNX^`_`ͶQ_]�ͥ]NX[d_`bXfNQi͠PbNX^`_`ͶQ_]ͦ
@NX[�Nd�4bNX^CBC�3dd^�?SVN[�6S`Nbd]S^d����J�	
bR�FdbSSd���dW�8[__b�ASg�L_bZ�AL
�����Ͷ
G_[[�TbSS�`W_^S�^e]PSb��Ν��Ν4E3<A�ͥ�Ν��	Ν�	�ͦ
@SccNVS�dWb_eVW�WSbS�ͥWdd`cώώSReQNd_bcͶPbNX^`_`ͶQ_]ώQ_^dNQdΝecώQ_^dNQdΝ[SVN[ώͦ

<T�i_e�gXcW�d_�bS`_bd�N�cSQebXdi�PbSNQW�`[SNcS�Q_^dNQd�ec�Nd�cSQebXdi͠PbNX^`_`ͶQ_]
ͥ]NX[d_cSQebXdi͠PbNX^`_`ͶQ_]ͦͶ

C[SNcS�Q[XQZ�_^�dWXc�[X^Z�d_�fXSg�dWS�`bSfX_ec�fSbcX_^�_T�_eb�CbXfNQi�C_[XQi�X^�STTSQd
PST_bS�=e^S����	�	�Ͷ�ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώNP_edώ`bXfNQiϑ`_[XQiϑ]Ni	�	�ώͦ�
�

GbN^c[NdX_^c
GWS�CbXfNQi�C_[XQi�Xc�N[c_�NfNX[NP[S�X^�F`N^XcW
ͥWdd`cώώSc`ͶPbNX^`_`ͶQ_]ώ^_c_db_cώ`_[XdXQNRS`bXfNQXRNRώͦ�8bS^QW
ͥWdd`cώώTbͶPbNX^`_`ͶQ_]ώNP_edώ`_[XdXaeSϑQ_^TXRS^dXN[Xdŝώͦ�N^R�@N^RNbX^
ͥWdd`cώώV_ͶPbNX^`_`ͶQ_]ώCbXfNQiC_[XQiώ5AͦͶ�C[SNcS�^_dS�dWNd�dWS�7^V[XcW�fSbcX_^�cWN[[
`bSfNX[�X^�dWS�QNcS�_T�N^i�Q_^T[XQd�PSdgSS^�dWS]Ͷ



χ�����Π	�		�4bNX^CBCͶ�3[[�bXVWdc�bScSbfSRͶ

GSb]c�_T�HcS�ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώNP_edώdSb]cϑ_TϑecSώͦ��ϓ�
CbXfNQi�ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώNP_edώ`bXfNQiϑ`_[XQiώͦ��ϓ�
GbNRS]NbZc�N^R�5_`ibXVWdc�ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώNP_edώdbNRS]NbZcώͦ��ϓ�
3QQSccXPX[Xdi�ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώNQQSccXPX[Xdiώͦ��ϓ�
FXdS�@N`�ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώcXdSΝ]N`ώͦ��ϓ�
6_�A_d�FS[[�@i�CSbc_^N[�<^T_b]NdX_^�ͥWdd`cώώgggͶPbNX^`_`ͶQ_]ώNP_edώ`bXfNQiϑ`_[XQiώ͞QN[XT_b^XNΝbScXRS^dc

ϕIXcXd

ϕFePcQbXPS

ϕ3P_ed


