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F GHI JKLMGNO KP QRSTUVWX RTYUS UZ[YUR\] Y[^W [_`[\Y[aW Rb U\bRXS [YUR\ a[YcWXW_ [Y Xd\YUS W YR

XWeQRSTUVW TXRaX[S ] U\YR SRXW Wf QUW\Y QR_W g hdQc RTYUS UZ[YUR\] [TT W[X YR i W SRXW W[]UVj U\QRXe
T RX[YW_ k UYcU\ [ ]WS [\YUQ]e_ UXWQYW_ QRSTUVWX ]YXdQYdXW lm n o n pq n pr n qst Yc[\ k UYcU\ YX[_UYUR\[V
QRSTUVWX ]YXdQYdXW lp n put g vW TXW]W\Y [ Q[]W ]Yd_j U\ kcUQc [ S WY[QRSTdY[YUR\ei[]W_ XWbWXW\QW
QRSTUVWX lot bRX [ ]S [VV US TWX[YU`W V[\ad[aW QR\`WXY] W[]UVj U\YR [ QRSTUVWX kcUQc TWXbRXS ] [
T[XYUQdV[X TXRwVWe_XU`W\ RTYUS UZ[YUR\ x JHyzJ GK{ N|}KG zJ JHyz}NHPg ~dX XWbWXW\QW QRSTUVWX U] US e
TVWS W\YW_ U\ YcW ]Y[aW_ n bd\QYUR\[V V[\ad[aW �WY[�� [\_ Y[^W] bdVV [_`[\Y[aW Rb YcW ]j\WXaj
i WYkWW\ S WY[QRSTdY[YUR\e]Yj VW V[\ad[aW _Ww\UYUR\] [\_ YcW ]Y[aU\a QR\]YXdQY] Rb �WY[�� g vW
i WVUW`W Yc[Y YcW [TTXR[Qc YR USTVWS W\YU\a TXRw VWe_XU`W\ RTYUS UZ[YUR\] TXW]W\YW_ cWXW ]daaW]Y]
[ d]Wbd V n bRXS [V SR_WV bRX _j\[S UQ[VVj [_[TY[iVW ]RbYk[XW g
� ������������
��Pz� NyzJ J� zMz� }z�JK | H� }� zGK� ]RbYk[XW kcUQc Q[\ XWQR\wadXW UY]WVb [Y Xd\YUS W U\ XW]TR\]W

YR Qc[\aW] U\ YcW W\`UXR\S W\Y� U] YcW bR Qd] Rb SdQc QdXXW\Y U\YWXW]Y ls n pm n smt g � QV[]]UQ W�[STVW
U] YcW hj\YcW]U] �WX\WV lsqt kcUQc _j\[S UQ[VVj ]T WQU[VUZW] RT WX[YU\a ]j]YWS ^WX\WV QR_W YR Y[^W
[_`[\Y[aW Rb Xd\YUS W U\bRXS [YUR\ g hY[aW_ TXRaX[SS U\a ls�t TXR`U_W] cUaceVW`WV [i]YX[QYUR\] bRX
S R_WVU\a ]dQc i Wc[`URX g �\ YcU] T[T WX n kW QR\]U_WX [ T[XYUQdV[X ^U\_ Rb _j\[S UQ[VVj [_[TY[iVW
]RbYk[XW n \[SWVj TXRaX[SS U\a V[\ad[aW QRSTUVWX] k UYc TXRw VWe_XU`W\ _j\[S UQ XWQRSTUV[YUR\ g
�cW U_W[ U] YR d]W ]Y[aW_ TXRaX[SS U\a YR idUV_ [ QRSTUVWX bRX [ V[\ad[aW kcWXW YcW QRSTUVW_
QR_W S[j T WXUR_UQ[VVj XWeQRSTUVW UY]WVb YR Y[^W [_`[\Y[aW Rb Xd\YUS W U\bRXS [YUR\ g � QRSTUVWX
QR\]YXdQYW_ d]U\a ]Y[aW_ TXRaX[SS U\a _RW] \RY c[`W YR XWVj R\ zM � Hy YWQc\U�dW] bRX ]T WQUbj U\a
]dQc RTYUS UZ[YUR\] g

F GHI JKLMGNO KP QRSTUVWX RTYUS UZ[YUR\] d]W U\bRXS [YUR\ [iRdY [ TXRaX[S �] Xd\YUS W iWc[`URX
a[YcWXW_ _dXU\a YW]Y W�WQdYUR\] YR XWeQRSTUVW YcW TXRaX[S U\YR SRXW Wf QUW\Y QR_W g �\ W�[STVW
Rb [ TXRwVWe_XU`W\ RTYUS UZ[YUR\ U] JHyzJ GK{ N|}KG zJ JHyz}NHP lpu n pt g �cW U_W[ iWcU\_ YcU] RTYUS UZ[YUR\
U] Yc[Y n Ub YcW S WSRXj VRQ[YUR\ iRd\_ YR [ TXRaX[S `[XU[iVW � U] [QQW]]W_ ]df QUW\YVj RbYW\ _dXU\a



YW]YU\a Xd\] Rb YcW TXRaX[S n YcW\ UY S [j USTXR`W YcW Xd\YUS W T WXbRXS [\QW Rb YcW TXRaX[S YR
XWQRSTUVW UY k UYc � ]YRXW_ U\ [ XWaU]YWX i WQ[d]W [QQW]] YUS W bRX � kRdV_ i W XW_dQW_ g �cU] �d][aW
QRd\Y� cWdXU]YUQ S [j [V]R i W d]W_ YR adU_W YcW U\VU\ U\a Rb TXRQW_dXW] g

�cU] T[TWX S [^W] YkR QR\YXUidYUR\] g �p� vW TXW]W\Y [ Q[]W ]Yd_j kcUQc ]daaW]Y] Yc[Y TXRw VWe
_XU`W\ RTYUS UZ[YUR\] Q[\ i W XWS [X^[iVj ]YX[UacYbRXk[X_ YR USTVWS W\Y U\ [ ]WS [\YUQ]e_ UXWQYW_
QRSTUV[YUR\ ]QcWSW i[]W_ R\ SWY[QRSTdY[YUR\] lo n �t g vW k UVV _WSR\]YX[YW Yc[Y YcW S WY[QRSe
TdY[YUR\ ]YXdQYdXW S [^W] UY TR]]UiVW YR [QcUW`W U\YWXRT WX[iUVUYj i WYkWW\ ]Y[YUQ QRSTdY[YUR\ �W ga gn
TXRaX[S QRSTUV[YUR\ � [\_ _j\[S UQ QRSTdY[YUR\ �W ga gn TXRaX[S W�WQdYUR\ � n [\_ kW W�TVRUY YcU]
[iUVUYj YR USTVWS W\Y [ QRSTUVWX kcUQc TWXbRXS ] VR Q[V XWaU]YWX [VVR Q[YUR\ g �s� vW iWVUW`W Yc[Y YcW
d]W Rb [ ]Y[aW_ V[\ad[aW YR QR\]YXdQY QR_W Yc[Y XWQR\wadXW] UY]WVb U\ XW]TR\]W YR _j\[S UQ ]YUSdVU
UVVd]YX[YW] [\ U\]Y[\QW Rb [ aW\WX[V S R_WV bRX QR\]YXdQYU\a _j\[S UQ[VVj [_[TY[iVW ]RbYk[XW U\ [
QR\QU]W [\_ cUac VW`WV S [\\WX g
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�cW d]d[V ]WS [\YUQ]e_ UXWQYW_ T[X[_UaS U] YR k XUYW [\ U\YWXTXWYWX [\_ ]Y[aW UY n YcWXWij TXR_dQe

U\a [ QRSTUVWX g �jTUQ[VVjn R\W S [j d]W [ T[XYU[V W`[Vd[YRX lppn qt RX [ ]Y[aW_ V[\ad[aW lso n srt YR
[QQRSTVU]c YcU] g � QRSTUVWX i[]W_ R\ � K}zyH�� � }z}NHP| [\_ ]Y[aU\a lo n �t b[QYRX] YcW V[\ad[aW
]T WQUwQ[YUR\ U\YR ]WT[X[YW ]Y[YUQ [\_ _j\[S UQ T[XY] n kcWXW W[Qc Rb YcW]W T[XY] U] XWTXW]W\YW_ []
[ _U]YU\QY SR\[_ g �RX [ V[\ad[aW � n YcW QRSTUVWX YjTUQ[VVj c[] YjT W ���� ������ � ��� kcWXW
S R\[_] � [\_ � XWTXW]W\Y YcW ]Y[YUQ [\_ _j\[S UQ T[XY] Rb � g vW bRVVRk �� �] QR\`W\YUR\ Rb d]e
U\a T R]Yw� YjT W QR\]YXdQYRX [TTVUQ[YUR\ �W ga gn ������ �� U\]YW[_ Rb �� ������� YcXRdacRdY YcU]
T[TWX g �cW SWY[QRSTdY[YUR\ �� � � � U] [ �eQRSTdY[YUR\ kcUQc TXR_dQW] [ � eQRSTdY[YUR\ n [\_
[VYcRdac UY U] _Ww\W_ U\ YWXS ] Rb S R\[_] n UY U] aW\WX[VVj \RY [ S R\[_ UY]WVb g

� VRaUQ[V \W�Y ]YWT U] YR W�TXW]] S WY[QRSTdY[YUR\e]Yj VW QRSTUVWX] k UYcU\ [ ]Y[aW_ bd\QYUR\[V
V[\ad[aW VU^W �WY[�� g �cW W WQY Rb ]Y[aU\a U] ` U]Ui VW U\ YcW YjT W Rb YcW QRSTUVWX n kcUQc U] \Rk
���� �!����� �� ��� g " WXW YcW iX[Q^WY] �! ### �� U\_UQ[YW YcW �WY[�� yHMK YjT W QR\]YXdQYRX g
$R_W `[VdW] [XW wX]YeQV[]] U\ �WY[�� [\_ S[j iW U\]T WQYW_ [] [\j RYcWX TXRaX[S _[Y[ g �\
USSW_U[YW [_`[\Y[aW Rb d]U\a �WY[�� U\ YcU] W\_W[`RX U] Yc[Y Ri% WQY QR_W TXR_dQW_ ij YcW
S WY[QRSTdY[YUR\ei[]W_ QRSTUVWX �U gW gn QR_W `[VdW] Rb YjT W !����� ��� [XW iRYc Ri]WX`[iVW []
_[Y[ [\_ W�WQdY[iVW [] �WY[�� TXRaX[S ] g

v cW\ R\W [TTVUW] [ ]Y[aW_ U\YWXTXWYWX YR [ ]RdXQW TXRaX[S n [ QR_W `[VdW_ Ri% WQY TXRaX[S
U] RiY[U\W_ kcUQc U] [ QRSTUVW_ `WX]UR\ Rb YcW ]RdXQW TXRaX[S g �c[Y Ri% WQY TXRaX[S W�TXW]]W]
U\]YXdQYUR\] Rb [\ [i]YX[QY S [QcU\W n Yc[Y U] QVR]WX YR YcW c[X_k[XW Yc[\ YcW ]RdXQW V[\ad[aW g
�cW _j\[S UQ S R\[_ TV[j] [\ USTRXY[\Y XRVW ij W\Q[T]dV[YU\a YcW [i]YX[QY S [QcU\W Rb YcW
Ri% WQY QR_W lsr n � n p&t n [\_ QVW[\Vj ]WT[X[YU\a _j\[S UQ QRSTdY[YUR\ bXRS ]Y[YUQ QRSTdY[YUR\ g

� VYcRdac YcW adU_U\a TXU\QUTVW Rb TXW`URd] kRX^ lo n �t k[] YR ]WT[X[YW ]Y[YUQ bXRS _j\[S UQ
W�TVUQUYVjn kW U\YW\YUR\[VVj S U� ]Y[YUQ k UYc _j\[S UQ U\ R\W SR\[_ ' ( �)� * [\_ d]W YcW �WY[��
QR_W [\\RY[YUR\ ! ###� YR _U]YU\adU]c ]Y[YUQ bXRS _j\[S UQ g +RU\a ]R [VVRk ] d] YR QRSTUVW d]U\a
� bW[YdXW] n W�WQdYW d]U\a � bW[YdXW] n [\_ YcW\ XWeQRSTUVW n WYQ gn [VV k UYcU\ YcW ]U\aVW S R\[_ ' n [\_
YcU] U\YWXRT WX[iUVUYj i WYkWW\ QRSTUV[YUR\ [\_ W�WQdYUR\ U] K|| KP}NzJ YR YcW QdXXW\Y d\_WXY[^U\a g

, WQ[d]W YcW ]Y[YUQ S R\[_ [\_ YcW _j\[S UQ SR\[_ [XW YcW ][S W n [ `WXj -W� UiVW [TTXR[Qc YR
QRSTUV[YUR\ U] S [_W TR]]Ui VW g +j\[S UQ QRSTdY[YUR\] Q[\ iW TWXbRXS W_ [Y QRSTUVW YUS W �kcW\
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U\bRXS [YUR\ U] [`[UV[iVW� n [\_ YcW _j\[S UQ QRSTdY[YUR\ Q[\ XWeQRSTUVW ]dieQRSTR\W\Y] kcW\
\WW_W_ g �cW d]W Rb [ ]Y[aW_ V[\ad[aW S [^W] YcW W�TXW]]UR\ Rb ]dQc TXRaX[S ] QR\QU]W n c UaceVW`WV
[\_ \[YdX[V g
v cW\ YcW [i]YX[QY S [QcU\W U] [iVW YR T WXbRXS ]Y[aU\a n [\ Ri% WQY TXRaX[S Q[\ Y[^W [_`[\Y[aW

Rb YcU] [iUVUYj YR [_[TY YR Xd\YUS W U\bRXS [YUR\ g �cW bRVVRk U\a UVVd]YX[YW] YcU] S [YYWX QR\QXWYWVj x
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kcWXW ') QR\Y[U\] TXRw VU\a U\bRXS [YUR\ [VR\a k UYc bW[YdXW] bXRS ' g ��������� U] [ SR\[_UQ
U\YWXTXWYWX bRX YcW ������	 V[\ad[aW n kcUQc kcW\ ]Y[aW_ d]U\a SWY[QRSTdY[YUR\e]Yj VW ]Y[aU\a n
TXR_dQW] 
�	� ��� g �\XUQcU\a YcW S R\[_ YR ') jUWV_] [ ]WYYU\a U\ kcUQc [_[TY[iVW QRSTUV[YUR\
i WQRSW] TR]]Ui VW g " WXW n ����� ��� U] [ ]WY Rb YX[U\ U\a _[Y[ YR i W d]W_ [] [\ ����� g �cW QRSTUVW_
TXRaX[S U] Xd\ R\ YcW YX[U\ U\a _[Y[ QRVVWQYU\a TXRw VW U\bRXS [YUR\ n [\_ U] YcW\ XWQRSTUVW_ YR Y[^W
[_`[\Y[aW Rb YcW U\bRXS [YUR\ VW[X\W_ U\ YcW YX[U\ U\a Xd\ g 
 ]U\a S WY[QRSTdY[YUR\ [\_ ]Y[aU\a n
YcU] U] W[]j YR W�TXW]] n [\_ Q[\ i W [__W_ [] [ ]S [VV _WVY[ YR YcW TXRaX[S 
�	� ��� g �Y U] YcW YcW]U]Rb YcU] T[TWX Yc[Y YcU] YWQc\U�dW Q[\ _W]QXUi W [ k U_W `[XUWYj Rb _j\[S UQ[VVj [_[TY[iVW ]RbYk[XW g
� ������� ����
�X[_UYUR\[VVj QR\]YXdQYW_ QRSTUVWX] lpn put c[`W R\W ^Wj `UXYdW x YcWj Q[\ TXR_dQW `WXj cUace

�d[VUYj Y[XaWY QR_W YcXRdac ]RTcU]YUQ[YW_ TXRaX[S [\[Vj]U] YWQc\U�dW] [\_ [aaXW]]U`W QR_W RTe
YUS UZ[YUR\ g ,dY YcWUX QRSTVUQ[YW_ ]YXdQYdXW S [^W] YcWS U\b[SRd]Vj _Uf QdVY YR TXR`W QRXXWQY g
�\ QR\YX[]Y n ]WS [\YUQ]ei[]W_ [TTXR[QcW] YR QRSTUV[YUR\ lm n o n pq n pr n qst [XW SRXW [SW\[iVW YR
bRXS [V TXRRb] Rb QRXXWQY\W]] n idY YcWj b[VV ]cRXY U\ QRST[XU]R\ U\ YcW [XW[ Rb QR_W RTYUS UZ[e
YUR\ g �cW QRSTUVWX k XUYWX [TT W[X] YR i W U\ [ _UVWSS[ n c[`U\a YR QcRR]W i WYkWW\ TWXbRXS [\QW
�YX[_UYUR\[V QRSTUVWX]� [\_ bRXS [V QRXXWQY\W]] �]WS [\YUQ]e_ UXWQYW_ [TTXR[QcW]� g ~\W TdXT R]W Rb
YcU] T[TWX U] YR ]cRk Yc[Y QWXY[U\ QRSTUVWX RTYUS UZ[YUR\] S [j iW W[]UWX YR U\QRXT RX[YW k UYcU\ [
]WS [\YUQ]e_ UXWQYW_ QRSTUV[YUR\ ]QcWSW Yc[\ k UYcU\ [ YX[_UYUR\[V [TTXR[Qc g

�cWXW U] [ ]j\WXaj i WYkWW\ YcW S WY[QRSTdY[YUR\ei[]W_ [TTXR[Qc YR QRSTUV[YUR\ [\_ YcW
]Y[aW_ V[\ad[aW �WY[�� S[^U\a UY ]YX[UacYbRXk[X_ YR USTVWS W\Y TXRw VWe_XU`W\ QRSTUVWX RTYUe
S UZ[YUR\] g vW bRd\_ �WY[�� YR i W U_W[V i WQ[d]W x

� �WY[QRSTdY[YUR\ei[]W_ V[\ad[aW ]T WQUwQ[YUR\] n i WU\a W�TVUQUYVj ]Y[aW_ n Q[\ i W W[]UVj YX[\]e
V[YW_ U\YR YcW ]Y[aW_ n bd\QYUR\[V V[\ad[aW �WY[�� g
�cW wX]Y [dYcRX _W`WVRT W_ S WY[QRSTdY[YUR\ei[]W_ QRSTUV[YUR\ [] T[XY Rb cU] YcW]U] l�t g
� XW` URd]Vjn USTVWS W\YU\a YcW [TTXR[Qc U\`RV`W_ wX]Y YX[\]V[YU\a YcW S WY[QRSTdY[YUR\e
i[]W_ ]T WQUwQ[YUR\ U\YR ]Y[\_[X_ �� YR W\]dXW YjT W QRXXWQY\W]] n [\_ YcW\ YX[\]V[YU\a UY
YR hQcWSW ij c[\_ YR [TTVj T[XYU[V W`[Vd[YUR\ g �cU] U\`RV`W_ [\\RY[YU\a YcW XW]dVYU\a
hQcWS W QR_W �[a[U\ ij c[\_ � k UYc YjT W U\bRXS [YUR\ �[\_ ]RSW iV[Q^ S[aUQ [] kWVV� YR
W\[iVW YjT We_UXWQYW_ T[XYU[V W`[Vd[YUR\ lqt g �cW XW]dVY Rb T[XYU[V W`[Vd[YUR\ U] [\ Ri]WX`[iVW
hQcWS W TXRaX[S XWTXW]W\YU\a Y[XaWY QR_W g
� U`W\ YcW ][S W S WY[QRSTdY[YUR\ei[]W_ ]T WQUwQ[YUR\ k XUYYW\ U\ ]Y[\_[X_ �� n U\ QR\YX[]Y n
[QcUW`U\a QRSTUV[YUR\ U] S WXWVj [ S [YYWX Rb ]dTTVjU\a YcW W�TVUQUY ]Y[aU\a [\\RY[YUR\] g
�cU] U] RX_WX] Rb S [a\UYd_W W[]UWX Yc[\ YcW [iR`W TXRQW]] g
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� �WY[�� �] S WY[ [\_ Ri% WQY V[\ad[aW] [XW YcW ][S W g �Y U] W[]j YR YW]Y S WY[QRSTdY[YUR\e
i[]W_ QRSTUVWX] k XUYYW\ U\ �WY[�� [\_ YR YW]Y YcW Ri% WQY TXRaX[S ] Yc[Y YcWj TXR_dQW []
kWVV i WQ[d]W iRYc QRSTUVWX [\_ Ri% WQY QR_W [XW �WY[�� TXRaX[S ] g

� �WY[QRSTdY[YUR\ei[]W_ QRSTUVWX ]T WQUwQ[YUR\] [XW YjT WeQcWQ^W_ [Y YcW QRSTUVWeYUS W Rb YcW
QRSTUVWX n [`RU_U\a [VV ]RXY] Rb V[YW\Y WXXRX] g

� � XRwVU\a U\bRXS [YUR\ S[j iW [__W_ W[]UVj YR S WY[QRSTdY[YUR\ei[]W_ QRSTUVWX ]T WQUwQ[e
YUR\] i WQ[d]W S WY[QRSTdY[YUR\] [XW ]YXdQYdXW_ ij SR\[_ YX[\]bRXS WX] lp&t g

�cW XWS [U\_WX Rb YcU] T[TWX _W]QXUi W] RdX Q[]W ]Yd_j U\ _j\[S UQ[VVj [_[TY[iVW ]RbYk[XW [\_
_U]Qd]]W] UY] XWVW`[\QW [] [ SR_WV bRX ]dQc ]RbYk[XW g hWQYUR\ q _Ww\W] [ S WY[QRSTdY[YUR\e
i[]W_ QRSTUVWX bRX [ ]S [VV US TWX[YU`W V[\ad[aW k UYc VRRT] g hWQYUR\ m _Ww\W] ����� 
�	� ���[\_ _U]Qd]]W] YcW S U\US [V Qc[\aW] \WQW]][Xj YR [__ _j\[S UQ XWQR\wadX[iUVUYj YR RdX XWbWXW\QW
QRSTUVWX g hWQYUR\ r TXW]W\Y] [\ W�[STVW QRSTUV[YUR\ g hWQYUR\ & RdYVU\W] YcW aW\WX[V [TTXR[Qc
YR [__U\a [ TXRwVWe_XU`W\ RTYUS UZ[YUR\ YR [ SWY[QRSTdY[YUR\ei[]W_ QRSTUVWX g � U\[VVjn hWQYUR\ o
QR\QVd_W] k UYc [ _U]Qd]]UR\ Rb cRk YcW YWQc\U�dW] _W`WVRT W_ U\ YcU] T[T WX [TTVj YR [_[TY[iVW
]RbYk[XW U\ aW\WX[V g �\ �TTW\_U� � n kW c[`W TV[QW_ [ ]cRXY YdYRXU[V R\ YcW ]Y[aU\a [\\RY[YUR\]
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