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TUVWVXYZ[\]̂_\̀a[̂bĉdeYfghîĵ_k\lm\noĥWpVqYrlZ[
stu\̂vVZ[ÛVw[YX\U\̂Tx\Y_w[nVyzr\̂VqVux̂q\Y{a[lZ[
|_}[\̂~uw[̂_\�[Yx\v�̂|_q�ẑV_VU�n̂c�̂Tx�Y~\w[WU\
�xu\�[ĥTy�\�[�roĥTr\tn̂V_VxXÛ�oĥTyU�[_̂w[Uu\
�[_oVÛv\XU\̂~\fu\̂WhVsuo\̂Tx\XUU\̂_k\lm\noĥ|YU�u\
W\VxaX\Y_lZ[U\̂o{[�aY_lZ[̂V_VUV��Vyzoĥ_yhẑv��vUuoh
_�[\zr\̂Tv�Vsu\̂VUzY~�w[\ur\̂T{[\Z[̂Tx�UYsp[�
W\VxaX\Y_lZ[w[ĥ|W�Uu\̂TqqÛ|_r\̂�\YnŴ|r�u�̂T{[\Z[
|�_s�[ĥ_\YX\}[�[\̂�ccU\̂Ty�o�Vw[̂|_q�ẑ_r�̂̀[vĥw[X\
Vxy\ẑVy�U\̂|w[Uu\̂Ts\�[fẑw[X\̂̀[�[Vytu\̂_��[zr\̂W�\n
W\Xnw[Vsu\̂�ẑq\Ûq�̂V̀[oĥW\VZa[oĥ|v\Uu\̂TxVfqYxVZ[u
e�VU[�̂W��\nĥ�v�Yv�noru\̂_�zr\̂�Ûq\Ûq�̂V̀[oĥW\VZa[U\
Tv�Vsu\̂UYu��n̂�r\̂W\�[Y~\w[Vsu\̂�xu\w[̂|r�oĥ_hsxr\
[̀\�[�U\̂_\X̂W\w[VsuVU[�
Tv�Vsu\̂̀[YX\xr\̂_v\�[ĥTU\V_YUqÛw[U�[\_âT�[�Vsu\

_��[zr\̂W\VxaX\Y_lZ[r\̂v�v\Ûv\Uu\̂�v�U\̂�\
�[\zxr�U\̂Tv�Uuĥ_��[ẑv��\̂eVWpx̂cr\̂~uw[̂W\Xu\
Tv�oYr�Vnu\̂vVZ[ÛVw[YX\U\̂v\XVs]̂Tw[\v�̀[\v�
[̀\v�r�U\̂�xVnu\̂T�[\�[\ÛT�[\�[\Uu\̂V_VUV��̂w[X\U\
|_o\̂|_o\̂v�_\Û_\�u\̂~uw[VyẑT�[�r�U\̂�xYn
|_q�ẑ_v\w�[\̂_Ys\Xu�̂W�Uu\̂X\u\̂W�UVy�r�U\
V_VUV��̂_yhẑ���[oĥbcr\̂v��vUu\̂W\_v�[�
���v\w�[\̂VqVux̂q\Y{a[lZ[Vyzoĥ_yhz
v��vUYôsUuVr̂�xY�[  ̂v\XU\̂_v\w�[\
v\XVs[�̂��V_VUV��̂_yhẑv��uU\̂w[\�ru\
[̀\VrzVyẑv��vUoVÛ|_q�ẑV_VU�nVyzoh

T�[\Yx\uVyẑTx�Y~\w¡[oVU[�  
_v\w�[\̂v\XVs]̂|q�_�\̂V_VU�n̂_yhẑv��vUuU\̂̀[vh
�oĥZ[\_â_U�zr\̂o{[�aY_lZ[w[ĥTy�\�[�roĥ|Yn��r\
[̀�Vsoru\̂X\Z[̂dVuVxXÛ�̂Tr\tn̂V_VxXÛ�îw[xYv�u\
�[_oVÛ|_q�ẑTyU�[_̂|r�̂_¢v£_VyÛ�[��\̂|_q�ẑ|¢�[
|�[u\̂vhn_Vyzr\̂yhVf�oVU[�
w�[_f\̂c¤�broĥ_k\lm\nu�̂~zU£~zUU\̂V_VxZ[Vn
flZ[\VyzU\̂|_q�ẑV_VxZ[VnU\̂Ty�o�W\̂_V_zoĥ�v�u\
VqVuVxXÛo{[�aY_lZ[U\̂w�[_f\̂b¥ccroĥ�x�[\}[��[U\
x\w[Vs[�̂TrY_\Y¦�[VZ[w[̂_hsxr\̂̀[\�[�U\̂_\X̂W\w[Vsu\̂q�
V̀[oĥTUqUx̂VxôT�[\n̂TrY_\Y¦�[Vq̂W\VZa[U\̂�xu\w[̂|r�oh
|v\Uu\̂VqVuVxXÛo{[�aY_lZ[̂Ty�¡oVU[�̂V_VxZ[Vn
�x�[\w[WVyzU\̂§\�[̂T�[�Vsu\̂_k\lm\noĥw[gVZ[Z�[kqUU\̂q�
V̀[u�̂WpVqYrlZ[w[ĥ�[_̂W\Xu\̂V~zuroĥ_v\�[ĥ~\fu\̂_n̈[W
|_q�ẑer{[\v�fn̂vVZ[ÛVw[YX\U\̂�[_̂|r�̂W\XnoVU[�

T_\Y©ª\]̂_\̀a[̂bĉdeYfghîj
Vqf�[\Xn̂~�o\v�uVyzu�̂̀[�UVuoh
n̈[xVyẑv�xvUVq̂v\XuVqr\̂X�̂eqU\
_s\̂�[\U\̂X\rr�U\̂�xu\̂�[\nuVr
nVyX\U\̂_n�\v�̂�\YnWw[ĥ_��[ẑv��\
�xu\w[YW\w[W\̂U�V_��[oĥVqf�[\Xn
~�o\v�uVyzoĥ_~}[�[\̂s��̂~\u\
Tv�noVÛv\XU\̂T_\Y©ª\U\̂�[Vq
�\VyzZ[Ur\̂�\VUaẑT�[�Ysp[�
VqVnX\oĥVqf�[\Xn̂|r�̂W��\
T_\VUZ[n̂T�[�V_�Vq̂v\Xu\̂T_\Y©ª\oh
�\�[_r\̂W\�[�s�_̂Whur\̂T~z~r�U\
�xYn̂v\XU\̂nVyX\ÛV_VxZ[VnU\̂X�
eqW�̂_n\x̂yhYsp[�
nVyX\oĥ_Yw[\w[̂T~\zu\̂TfUYnx
|_U\̂Tv�Vsu\̂TU\z_\v�VfẑU�V_��[\
v\XVŝ_r�Vr]̂T_\Y©ª\U\̂Tv�Yr\Vw¡[u\
�\�[_r\̂|q�_�\̂T~z~r�U\̂�xuVqU\
|YxY«\oĥT~�Yr\�[\̂_\�U\̂_h̀[_
w[X\̂_hVy£_hU\̂UzvYt[�̂VqVnX\r\
Z[�¬q̂̀[�Uu\̂Tv�Vs¢�[roĥ|YxY«\r\
V_VxYZ[lZ[VyzU\̂w[\WVyU£Ts\�V̀[lr�U\
VqVuVxXÛ�­̂v\�Ysp[�
nVyXÛ TfUYnx̂ �\�[w[h
Tx�[VZ[YUlZ[̂TfUYnx̂n̈[rY©ª\v�U\
�[Vq̂T~\w[Vsu\̂T�Z[Y_lZ[r\̂v\XVs

_r�Vr]̂Tv�Vsu\̂̀[YX\xr\̂nVyX\o\
�\nĥy\UVsu\̂X�̂eqU\̂W��\
Tv\�UV_�r�U\̂Vqf�[\Xn̂_\X
W\w[vUVq̂v\Xur\̂X\ru\̂�[\nuVr
nVyX\U\̂_n�\v�̂�\YnŴ|_r\̂T�[\qa
yhVf�u\̂Tv�noVU[�
��|Y_Vnw[\Ûq\v�rU\̂_Vqoĥs�£
�UUu\̂|Vqohr_}[�[\̂|_q�ẑe®phY_l
Z[r\̂|X\u\̂WhUUuohr_}[�[\̂Ty_̂y\u\
�xY�[  ̂v\XU\̂T�Z[Y_lZ[̂|r�U\
_v\w[W�̂Wtr�U\̂v\XVs[�
X�̂eqw[ĥ�V�[qxVyzoĥ_\X¢w[roh
s�r�[ĥ�v�U\̂w[Y�̄lZ[̂|_}[\̂WhVsYr[�
Tv�Vsu\̂T�[up��\nĥb­�[oĥTv�Vsu\

nVyX\̂|_q�ẑX�̂eqU\̂VyU£x\zr�U\
[̀�UvUVsu\̂Vqf�[\Xn̂|r�U\
VqVnX\r\̂s��Y~\w�[uoĥ̀[\ẑyhz~\u\
X\U\̂v��vUVs[�
Z[�¬q̂|r�U\̂v�©¡\V_w[̂T�Z[̂®p̈[Ŵ|_q�z
|x£w[\v�r\o\̂_nĥ�xUu\̂U�yn\
�p[lZ[̂W�Vr̂Tw[\UVyUYr[�̂nVyX\oh
WpVqYrlZ[̂u¡\VrV_n̂W�V�[UU\̂Tv�Vsu\
[̀YX\xr\̂nVyXÛ�\nYW¡Ûsn\
VqVnX\roĥ Tx�Y~\w[Vs[�
T�[�v�°[��uq�ẑ_v\w�[\̂v�©¡\V_w[̂T�Z[
®p̈[Ŵ|_q�ẑ|x£w[\v�r\o\̂_nĥ�xUu\
U�yn\̂�p[lZ[w[ĥ_\YX\}[�[Vr̂_s\̂�[\U\
eYZ[w[̂T�[�VsoVÛv\XVs[�
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up�Yqxq]̂_\̀a[̂bĉdeYfghîj
TWVnq�[\̂̀[»Vsu\̂eYZ[w[Vyzr\
T̀[�u\̂_n̈[̂�v�u\̂_hyw[VÛv\XU\
[̀hzUVnu\̂q\x\̂|Y¼qx\_U\
TuxVfX_oĥv�UY{[V�YoZ[nVyzr\
_v\w�[\̂_s\̂�[\U\̂eYZ[w[̂w[X\
W\�[Y~\w�[u\̂T~�n\ẑT�[�Vŝv\XU\
T�[\�[Yr\w[Ysp̂v\XVn[�
�\�[_̂|Vqu�̂T�[\�[Yr\w[Vsu\
TuxVfX_oĥT�[\nÛV_VU�n̂VrVrXn
TnlrqaU\̂v\XVs]̂|Y¼qx\_U\
up�Yqxq�[oĥw[Vn°[��\̂sn\̂T�[�u\
Tv�Uu\̂Ty_£y\r�U\̂�xVŝv\XU\
v�UY{[V�YoZ[nVyzr\̂T�[\�[Yr\w[Vs[�
TnlrqaU\̂v\XVn̂_r�Vr]̂_v\�[h
d|Y¼qx\_ohî Tw¡[_̂ |r�
�Y~\VnVZ[VyzU\̂x�U\̂Tx�v�̂_n_Vr
_Ys\XU\̂|v\Uuoĥ�v�U\̂V~VfUur\
|Ỳ[�u\̂s��x\v�VyẑX\�U\̂s��½[£
s��x\v�̂w[X\̂�[\o�Vsuo\̂Tx\XUU\
u�pYqxq�[\̂_v\�[\̂_h�v�̂w[X\oh
|YU�u\̂TUZ[�\wa[̂|_o\̂y_�n��\
T~zUYn[�
T�p[¾[̂|_q�ẑ TuxVfX_
�Y~\VnVZ[Vyzoĥ_n}[�[\̂_�w�[nw[WU\
|Y¼qx\_U\̂T�[�Vnu\̂~uw[Vyzoh
_n}[�[\̂V~VfUur\̂|WUu\̂�v�v�uoh
�[h{[_̂|_\̂x\Vw¡[¢�[̂_n}[�[\̂|YU�u\
�\�[_̂|Vq̂x\Vw¡[uVU[�̂TuxVfX_r\
|Y¼qx\_oĥ�[�Vw[xU\̂TWVnqw[h
TWp\Vqw�[kZ[noĥ_~}[�[\̂VxYox̂e¿U
Tx�s�xoVÛv\XU\̂�[\�u\̂Vw[vUVs[�
TWp\Vqw�[kZ[n̂|r�U\̂TWVnq̂eYZ[}[�[\
T̀[�u\̂|Y¼qx\_u�̂y\zxur\̂U�V_�
¤¥VUoĥ_U�zr\̂TWVnq�[\̂�\YXx

[̀»Uu\̂~\nw�[u\̂v\XVsuVU[�
Tv�Vsu\̂v�n\v�̂U�V_��[\̂up�Yqxq�[\
W�VxqU\̂Tnv�r̂|_\̂W\�[Y~\w[Wr\
|Y�[\«\̂Tnv�r̂|_roĥU\Y��\w[Vsu\
|Y¼qx\_u�̂�[\Vs[�̂_v\w�[\
U\Y��\w[Vsu\̂Tnv�r̂|r�r\̂V̀[zUu\̂_h�v�
|_\̂w[\À¬U\̂v\�Vŝ|_q�ẑW�Vxq
�V�[q\n̂_Vn̂Ty\w[Vs[�̂Tv�Vsu\
UYu��n̂�¥r\̂TWVnq�[\̂̀[»Vsu\
eYZ[w[Vyzo\̂_nĥ�xUU\̂_v\w[W�
Tv�Vsu\̂~\zf̂U�V_��[\̂��TZ[nVn�
_hv\�  ̂̀[»uoĥ_n\x̂yhVs[�
UhzVyzu\̂X\uVr]̂U�V_�̂|r�r\
TWVnq̂VqVZ[r\̂WVnẑU\v�U\̂T~\w[Vsu\
Tu\_̂TW\w[s\Xu\̂|_q�ẑTU\z¢_
w[\«oĥT~�Yr\w[Vyzr\̂_h�v�̂c�¥
VyVsuVU[�
|Y¼qx\_U\̂eYZ[w[Vyẑ|r�r\
w[Vn̂T~�r\ẑTx�VsuYôv\Xu\̂̀[Ŵ̀[\U\
s�[§uq�̂UYu��n̂c�oĥeYZ[w[Vyz

|r�̂W\�[Y~\w�[uohr_}[�[\̂_v\w�[\̂Tu\_
y\u\]̂w[\n̂�\Xu\]̂Tx\��[_̂w[\Vyz
�\Xu\̂|_q�ẑVfv\Vr�Vyzu�̂W�Y~\w[£
W�VyÛT�[�ur\̂_Y�[ẑW\zVŝv\XU\
~\fUVnuVU[�
TWVnqw[ĥTWp\Vqw�[kZ[n̂�p[\g�|\
T_\VxgU\̂v\XVs]̂̀[vĥb�̂½[nu\
_h�v�̂|r�U\̂T�Z[̂Tr̂�p[\gw[ĥ_W\lr\
q�v�q\v�r̂eYZ[w[̂|_\̂W\�[Y~\w�[u\
T~�n\ẑT�[�Vŝv\XU\̂v�UY{[V�Yo£
Z[nVyzr\̂�[_Vs[�
|Y¼qx\_oĥ�[�Vw[x̂q{[ÛT_VnU\
TuxVfX_̂Tup\rw[\�n̂|\n̂VZ[̂{[h
er�[\̂v\XVs]̂|v\Uu\̂v�UY{[V�£
YoqUoĥ|w�[«VyẑV_VrX\r\

T�[\�[Yr\w[Wohr_}[�[\̂_v\w�[\
T_\Vxgw[ĥ_~}[�[\̂w[_YW¡lZ[̂|_\
�[\v�x̂T�[�Uu\̂T~�n\ẑT�[�Vn[�
_v\w�[\̂v\XVs]̂_Vq̂�v\w�[\̂v�n\v�
x\XU\̂~\Yr\w[Vsu\̂X\u\̂|Yy\Xu\
|_\̂�v�Yr[�̂|\v�̂eq̂|\v�̂eqw[h
T~��v�UVyUroĥTWVnq̂VqVZ[r\
eYZ[w[̂T�[�Vsu\̂_h�v�̂c¥oh
s��W�r�oĥ_U�zr\̂VvzYv�Vsu\̂|_}[\
�[\v�nu\̂T_��nVr̂TuxVfX_̂_̀[\
|Y¼qx\_VÛv\XU\̂~\f¢U[�
|Y¼qx\_oĥTuxVfX_̂�[�Vw[x
T_VnU\̂v\XVn̂_r�Vr]̂_v\w�[\
|Y¼qx\_u�̂�p[\g�[\̂~\u\̂V~zUu\
Tv\�UoVU[�

Tr\YUZ[©ª]̂_\̀a[̂bĉdeYfghîj
x\xoĥ|�\u\̂�̀[Y~ẑUzxu\
TU\zYW\w[̂~zu\̂X�Y¦�[Ur\̂nVyXU
fYUaVx�̂|Uĥv\�Vsuo\̂_nĥ�xUU\
X�Y¦�[UoĥW\v�Yx\Z[̂U\VrX\
q{[Ỳ[UYw[\̂_hv\�Woĥ_n\x̂�xYn
v\XU\̂nVyX\oĥs\̂~zu\̂x_r_oh
Tw[\Za[̂|_U\̂�[Vq̂v\XYsp[�
|_Yn\_r\]̂nVyXÛTw[\Za[�[\
[̀»Vsu\̂Z[�\v�|x̂|r�̂TW\VxVZ[Yw[x
U_~\w[̂|_VÛv\Xnr�U\̂Vw[{[̂|_q�z
TU\z̀�[WYx\_oĥ�xu\w[VyzU\
W\v�Yx\Z[�[\̂_n\x̂yhuoĥT~��zr�u�
w[Ylr_̂T�[�Ysp[�
��TXzV~u\̂|_q�ẑ��[w[�̀[uoh
�\sx̂T̀[Uu\̂_h�v�̂w[\�[u�̂_n}[�[oh
T�[�u°[_�\̂q{[Ỳ[UYw[\U\̂nVyXU
fYUaVx�Vyzr�u�̂|�[_�U\̂v\�VsuVU
v\XU\̂Tr\YUZ[©ª̂Z[\�[�Uoĥff̂|_oh
�\Yn\x̂Wtr�U\̂nVyXÛU�kf
eYfghVyzU\̂T�[\�[Yr\w[Vs[�
Tw[\Za[w[ĥ{[\Vra�̂|r�U\̂v\XVs]
VyVnu\̂_n\x̂WÁ_�_w[W�̂X\Vsru\

q{[Ỳ[UYw[\U\̂nVyXÛ_Yn\x̂Tx\Uu\
_hVyzu�̂��[w[�̀[uoĥ�\sYt\Û|_U\
VxV̀[ẑ�v�r�U\̂~uw[̂T�[�Vs[�
nVyXÛTWp\Vqw�[kZ[nVyzU\̂_y\oh
[̀vĥ��½[nu\̂w[Y��Z[̂TvVxYw[\ÂZ[n
W\v�Yx\Z[̂|r�u�̂̀[vĥb�̂Tfxr\
~_�u\̂Vr_\lr̂T�[�Vn[�̂Tw[\Za[U\̂_v\�[h
�̀[n\w[̂x\�[�Y~\w[Wr�̂vYXẑ�[\�u\
[̀»oVÛv\XVn[�
w[Y��Z[̂TvVxYw[\ÂZ[n̂W\v�Yx\Z[̂|r�
v��̂X�Y¦�[Ur\̂nVyXUVyzo\̂_h̀[ẑ�v�Uu\
X�Y¦�[Ûo{[�aY_lZ[u�̂Ty�o�W\
T{[\xVlZ[Xn̂®p̈[Ŵ|_r\̂~uw[̂T�[�VsuVU[�
Tw[\Za[U\̂q{[Ỳ[UYw[\u�̂Tx\oĥ�\z_r\
Tu\ran̂x\lr�U\̂nVyX\r\̂̀[�[Vytw[Vs
v\XUq�̂_n\x̂yhYsp̂v\XVn[�
_¢nu\}[�[Vr̂TUqUx̂VvYn\̂|_\
�v�nu\̂|_q�ẑ_y\̂�xV¦¢�[r\
W\VxaX\Y_lZ[r\̂_h��̂|_\̂�v�U\
~\o�spu\̂q{[Ỳ[UYw[\U\̂_v\w[W�
w�[_f\̂b¥c�oĥf�Ur\̂X�Y¦�[Uoh
TU\zYW\w[~zu\̂yn̈[}[�[\̂T_\Y©ª\U\
Ty�o�W\̂TqWYnVZ[�VyzU\̂Vw[rYUW

T�[�Vŝ|_q�ẑ̀[�U£W~\WVyz
Ts\�\�[�Ur�U\̂Tu\ran̂x\to\̂nVyX\r\
W�VyUVŝ|_q�ẑ|n\Uu\̂_n\x̂w[X\
yhVfUVŝv\XVn[�
X�Y¦�[Û |_q�ẑ _Vqoh
TU\z̀�[WYx\_oĥ _h̀[zVyzU\
q{[Ỳ[UYw[\oĥTw[q̂ |Vqu�
TW\VxVZ[Yw[x̂Tq\̂Z[�\v�|x̂|_\
�v�U\̂�[�uo\̂Tx\XUU\̂_v\w[
T_\Y©ª\U\̂v\�oĥTq\V{[YXZ[
X�Y�¡\�uu�̂|w[U£|Vnẑyhzuoh
sÃ\v�roĥTU�u\̂{[hV�_VÛv\XVn[�
T_\Y©ª\U\̂|w[U£|VnzoĥT~�Yr�
[̀»r�U\̂V¦�[V_X\̂TWVUg�x\̂s�r�_
[̀UVyUVŝ|_q�ẑ_�[_̂|r�r\
x\xYv�uoĥÄn\zVyẑx\w[vUVs
v\XU\̂_Ys\XU\̂nVyX\u�̂_n\x
yhVnuVU[�̂T�[�v�°[��q�ẑnVyXU
�Y~\VnVZ[VyzU\̂v\XVn̂_r�Vr
nVyX\oĥT�Z[̂fYUaVx�Vyẑv�Yo\n
Tw[\YUaxX�u\̂|_q�ẑelZ[U
T{[\Yx\VqUu�̂TU\z¢_U\̂w[\«r\
q{[Ỳ[UYw[\U\̂��T©W\Ån  ̂�v�Vs[�
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Vq�x]̂_\̀a[̂bĉdeYfghîj
q\�[�~̂Tw[\VnX\£X�̂eqw[ĥV_VxZ[Vn
V§xVyzoĥW\�[�s�_̂�v�U\̂V_q\v�x̂w[\«\
_s\̂̀[»uoĥT~�Yr�̂�v�U\̂TU\~a
Tw[\VnX\U\̂Tq\Za[̂TnÊ̂TWp\Yf�\v�x̂_�[\
ÄVyzr\̂w[\WVyUYsp̂v\XU\̂Vq�xoh
�V�[qxVyzU\̂T�[\�[Yr\w[Ysp[�
Tw[\VnXÛTWVUg�x\r\̂̀[»Vnu\̂�xu\w[
|UhoĥV_VxZ[Vn̂V§xVyẑ|r�
VWYX\zX\zU\̂w[\v�Yv�uVÛv\XU\
Tx�uo\̂Tx\XUU\̂_Ys\XoĥV_VxZ[Vn
W\�x̂�[��xr�U\̂V_q\v�x̂w[X\̂TxÀU\
w[\À¬U\̂x\w[Vs[�
|�\ẑTU\zYW\w[̂~zu\̂VqVZ[̂v_�oh
_U\}[�[\̂�xu\̂q\v�Z[̂|_roh
~\o�Vsu\̂TWp\Yf�\v�xVyẑ|r�
Vw[Yx\V_Z[n̂b¥¥̂W\v�no\̂TU\~a
Tw[\VnX\oĥv��̂Tw[\��[oĥsn\
[̀Y»\w¡[o\̂ÄVyzr\̂�[\VyUVŝv\XU\
q\�[�~̂Tw[\VnX\oĥTf\v�lZ[̂̀[h�[̂��[
�\�[U\̂T�[\�[Yr\w[Ysp[�
V_q\v�x̂̀[\zYXzVyzu�̂|V~zu\
~V�¡u\̂X�̂eUoĥVnYf\x�qUVyzu�
T~�y\ruhr\̂TU\~âTw[\VnX\U\̂w�[_f\
b¥c�oĥ|�[UuroĥTv�Vfw[
�[\�ur\̂�xu\w[̂|Vqoĥv�v\Ûv\Uu\
V_VrX_̂TnÊ̂V_q\v�x̂ÄVyzr\̂w[\WVyl
r�U\̂̀[\zYXẑT�[�Ysp̂v\XU\̂Vq�xU\
T�[\�[Yr\w[Vsu\̂_��[ẑU�V_�̂�V_�
�xno\̂V_q\v�x̂_�[\̂w[\«oĥTs\�[~\z
|Vq̂Tx�s�xw[VsuVU[�
vlrw[̂̀[YX\x̂sn\̂|Vqr\̂TU\~a
Tw[\VnX\U\̂�\VyzZ[Û|_q�ẑVq�xu�
VWp£e�WVZ[ûU�kVw¡[X\n̂��\v�w[Vyz
[̀»VsoVÛv\XU\̂Vw[vUuo\̂Tx\XUU\
ÄVyzr\̂Tq\Za[̂TnÊ̂V_q\v�x̂w[X\
|_q�ẑ|VZa[xVn̂w[\WVyUVsuVU[�
V_q\v�x̂w[X\̂|_q�ẑ|VZa[xVn
w[\VW¡ur�̂X�̂eq£q\�[�~̂Tw[\VnX\oh
[̀vhoĥ�v�U\̂W\�[Y~\w[W\̂V_VxZ[Vn

e¿nq\v�fVyzoĥW\�[�s�_̂�v�U\
W\�[Y~\Vw¡[uVÛv\XU\̂Tx�¢U[�̂q\�[�~
Tw[\VnX\̂|_q�ẑX�̂eqw[ĥTf\v�lZ[
V_VxZ[Vn̂e¿nq\v�f̂|r�̂VWYX\zX\zU\
x\lr\UuoĥVnvYqax̂T�[�VnuVÛv\XVn[�
~\̂|Vqoĥ|�[Uur\̂TU\~a
Tw[\VnX\U\̂ÄVyzr\̂Tq\Za[̂TnÊ
V_q\v�x̂w[X\̂|_q�ẑ|VZa[xVn̂Tqx
w[X\̂w[\WVyUVŝ|_q�ẑ�\VyzZ[U
|_q�ẑVq�xoĥ_\YX\}[�[\̂VWp£
e�WVZ[ûU�kVw¡[X\n̂��\v�w[Vyz
[̀»noVÛv\XU\̂Vw[vUVs[�
vlrw[̂Tw[\VnX\ÛTWVUg�x\r\
W\�[Y~\Vw¡[u\̂q\�[�~̂Tw[\VnX\£X�̂eq
V_VxZ[Vn̂V§xVyẑ|r�̂__\�[r\
W\�[Y~\w[Vsu\̂ V_VxZ[Vn
e¿nq\v�fVyzroĥ̀[\�[�u\̂TvUuo\
Tx\XUU\̂TU\~âTw[\VnX\U\̂̀[vh
|Vqoĥ|�[Uu\̂yn̈[}[�[\̂U�kVw¡[X\n
[̀\zYXẑ|_\̂W\�[Y~\w[Vsu\̂|_q�z

_r�oĥ_��[zr\̂Tx\ẑTnÊ̂Tn\Yw[Z[̂|_\
~\o�Vsu\̂_��[zr\̂W\�[Y~\Vw¡[uVU[�
VWYX\zX\zU\̂U�kVw¡[X\n̂̀[\zYXz
W\�[Y~\w[Vsu\̂|_q�ẑ|V~zu\̂~V�¡u\
TZ[Yw�[\Yx\Vf̂|_\̂̀[\zYXẑT�[�uoh
_�zr\̂Tx\ẑTnÊ̂Tn\Yw[Z[̂|_\
w[\WVsur�U\̂_n_̂�v�no\̂X�̂eU
Vqw�[kVnVZ[̂w[\�[�ghxU\̂̀[vĥb¥oh
_U�zr\̂TU\~âTw[\VnX\oĥ_~}[�[\
sÃ\v�roĥw[Uu\̂|V~zuVyẑ~_Vs[�
TU\~âTw[\VnX\oĥVxrn̂Vw[_̂Tf\z
�[�UU\̂vlr}[�[\̂U�kVw¡[X\n̂�\nYvr̂|_\
|_q�ẑ|r�°[��\̂�\nYvr̂W�u\̂�[��\
u\YxV�w[̂V_q\v�xVyẑ̀[\zYXẑT�[�Uu\
�ran̂T�[�Vs[�
U�kVw¡[X\n̂�\nYvr̂|_u�̂Z[\YoaZ[
�[zUu\̂T©Wq�[oĥeZ[Y_\qY�[knr\
|_�w[̂vtw[vUuoĥW\lr_r\̂Vn£eV�Ë
T{[Vvw[x̂|_oĥVq_�YxYZ[r̂̀[\zYXz
|_\̂_\X̂W\w�[\̂W\�[Y~\w[W\̂TXzxo\

_v\w�[\̂�ranVyẑ|r�̂T�[�VsuVU[�
Vn£eV�Ë̂T{[Vvw[x̂|r�̂X�̂eqw[h
_W�ẑx_̂TX�u\̂�[��\̂U�kVw¡[X\n
s��x\v�VyẑX\�u\̂Tx\ẑTnÊ
V_q\v�xVyẑW�Y~\w�[u\̂Tv\�Uur\
�[�[\v��[rU\̂̀[�[u\̂|Yn\v�u\̂_n̈[
�v�u\̂TZ[Yw�[\Yx\VfVyzoĥ_U�zr\
|_VÛv\XU\̂Tx�¢U[�
q\�[�~̂Tw[\VnX\oĥeU\Vx�VyzU\
v\XVs]̂Tv�Vsu\̂v�n\v�̂U�V_��[\
w[\WVsu\̂V_VrX_̂TnÊ̂V_q\v�x̂|r�
Vn£eV�Ë̂TZ[Yw�[\Yx\Vfoĥ̀[\zYXẑ|_\
�v�n��\̂X\v�[�̂TU\~âTw[\VnX\oh
V_VrX\UVr̂V_q\v�x̂w[\«r�oĥ_n_r\
w[Y�̄lZ[̂|_}[\̂WhVsYr[�
Tv�Vfw[q�̂TU\~âTw[\VnX\oĥ_Y~�
W\�[Y~\w[W\̂�[��\̂v�lZ[nw[VZ[YUYlZ[x
u\YxV�w[̂V_q\v�xVyẑ�xV¦̂v\XU\
q\�[�~̂ Tw[\VnX\oĥ VrY�[g
�V�[qxVyzU\̂v\XVn[�
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�\VyzZ[U]̂_\̀a[̂bĉdeYfghîj
Vn�n̂T©ªxr\̂T_oVÙ�[kr̂�Ò�̂TX�u\
X�v\̂v\u\̂|_U\̂�[n\ẑnVyX\oh
w[\_̀[\Z[w[\̂TWVUg�x\oĥTU\zYW\w[
~zu\̂Tw[\��[oĥsn\̂x\W�\̂ÄVyẑ_U�zr\
Uhw[vUYsp[�̂|r�u�̂̂_hVy£_hU\̂|_Vr
|_\�[£|�[\̂T~\Vw�[�[\v�Vr̂�v�Yr̂v\XU\
X�̂eqw[ĥe¿W\Za[VyzU\̂T�[\�[Yr\w[Ysp[�
Tx\w[x̂_�[_r\̂|X��[ĥW�ẑ�Ò�¥
�[\ur\̂T~\w[Vsu\̂X�v\̂v\u\̂|r�̂ÄVyz
_U�zr\̂Vw[Yx\V_Z[n̂b¤̂x�~u\̂_�[_r\
T~\w[VsuVÛ|_q�ẑ_r�oĥv�VWYqlZ[nU\
ÓÔÕÖ×ÔÖØÔÙÚÛ�\Vnroĥs\̂Tn\_r\̂_\v�x
cb�̂Tx\_̂x\W�\̂�xu\̂_�[_r\̂�v�Vs
v\XU\̂qY{a[̂|_U\̂T�[\�[Yr\Vw¡[[�
e¿YWpq̂X�̂Tw[r\̂T�[\�[u\̂W\�[�
|_oĥ_��[ẑv��\]̂_h�v�̂�]¥¥]¥¥¥
Tn\_̂�xu\̂TWVUg�x\̂|r�r\̂|~�u\
_�[_r\̂q�U\V_̂T~\w¡[w[W\̂X\uoĥ�[h{[_
�xY�[[�̂w[Ù[\Z[w[\̂TWVUg�x\u�̂X�̂eq�[oh
T�[\�[\�\̂s\XYr\Vw¡[u\̂TuVnzVqr\̂w�[_f\
b¥¥��[\̂T_oVÙ�[kr̂­Ò�̂TX�u\
|w[Uu\̂X�v\̂v\u\̂|_\̂T~\w[Vs[�
X�̂eq̂Vf�Yx\VfYw[x̂qY{a[U\
_VqoĥT�uq\v�Z[�[\̂v\XVŝ_r�Vr]
TWVUg�x\̂|r�r\̂w[�\̂Uhw[Vsruo\
Tx\XUU\̂|_\�[£|�[\q�̂T~\Vw�[�[\v�
�v�Yr[�̂|~�u\̂_�[_oĥ_U�zr\̂̀[vh
b¥¥oĥ_U�zr\̂sÃ\v�roĥ̀[\�[�u\̂X�v\
v\uU\̂w[\VxY�[\VUaX\oĥT��̂Tw[\�W�
|w[Uu\̂_�zr\̂Uhw[vtoVÛv\XVn[�
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fw[\Za[\]̂_\̀a[̂bĉĵ_\�[Vsu\̂x\lmh
|_oĥ|Vyu\̂vw[̀[\ẑ�[zVsuo\
Tx\XUU\̂v�Ylr\YU£VqX\oĥV_VxZ[Vn
TvVxYw[\ÂZ[n̂w[\Xur\̂VyVsu\̂_hoh
_Vyẑc�̂TX�Ysp̂v\XU\̂�xu\w[̂|r�oh
V_VxZ[VnU\̂ T�[\�[Yr\w[Ysp[�
TvVxYw[\ÂZ[n̂ |r�̂Tv�Vsu\
TU\z_\v�VfẑU�V_��[\̂�xu\w[̂|r�oh
sÃ\v�roĥW\_�\̂V~UVnu\̂V_VxYZ[lZ[̂|_\
�[\UuoĥV_qUr\̂W\v�spo\̂w[\XVsuVU[�
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