
���������������
	�
������������������������������� �"!#��$&%'�)(���*�!#+,$-%#��.0/�132-465#587

9 (3(;:<2&(=1>!#+?��.0$-@���+A���B9 �C1�$-DE�6FG�H���
IKJML8NPO QSRUT

���&VXWZY"[\WZ]_^a`cbed\Ygfihjb;]_^a`jfi`�Yjk�l&hjbmWon&p_qrWZp_qrWsn&qrWZt_`Zuv`Zwax\qy[oWonCWj^mf,z{x}|~n��a��d\]gz{u�x\dM^mf,z���YcWZx\q�dZ�y��z
hjbmWon&p_qrWcbm�Zx�zv�y��uvkZ��l�h_x\[�z{p_qr�&fi`�f,z{��YZ`>^aWZ[���d\[&[\t_^aWZt_[Md\p_qrW�[\WZYZ`{t_`�nyWZpgz�x}|�n�p_q�u�nyWZ^mfa`��axMq
x1, . . . , xl

�
� �ydM^mf,z���YcWjf,z�`=fidAbyn�l�WZwap_`Z�ax\q8p�Wj[Mz�nCWju�z��c�'�����}���c�¡ }��¢¤£¦¥ §C a¨Z£A���ª©

«���¬ x\dM�rh�hl�Wjf,n&q�d\p_qrWSt_`�ny`{t_k�n��dM[\]_q�d\xM[\d\®¯wmf,nyW°�a��d\]gz{x}|±x\d\^ef,z���YcWjfik�n�uv`{t¯z���Y�hjbed²wmqrd³p¯qrdMx\`
wax}|¯d\uvWjf�n�z�t_W�nyWZp_qrW��m�rdM]�z{x}|�xMd\^mf,z���YcWjfak�n � u=`{t¯z���YcWZxebmW²f}W�p_q�d\wmfadMf,z[Mn&q�´\Y�wm[oW�wmYZ`�u=]_��qrYj`jµ
nyWZp_q�d¶uvd�fi`{t¯z·q�bedeb&¸¹d\��d\�gWZp¯xebe´¤ºa©}���y�»��dMp_d\^mhjbed;t_`{t�WjfaYZ`�nP`¼��`�wm`½n�z�d\��d\u=d\pgf

f
[>]`{t_��^mh_]gz

G
^a[M´\t_h

q
�'��`�wa`�n�z·�_q�f

t ∈ {0, 1}
`Z^iWZ[�Y�l�WZt_[Mqrd

h0 = g
y0

0
· f t �¾�yd\^ef,z{�_YjWcf¾t_�¿W h′

]_^a[�z½beu�hjbed
n�fidMt¯z�]�`�wmfiWZ�

c′
0
, r′

0
, r′

1

qEwm]d½l�p_qrWv^mk�n&p_`��a�

c′
0

= H(h′, g
r′

0

0
f r′

1(h0h
′)−c′

0)

À `ZYjWjÁ�bmWjY³[\u=`{t¯z���YZ`�nyWZ�>`�^ez{��qrp_WZ�rpgz²]¯^a`Zfa`�YZk�lÂWZ�gz²wm]d½l�p_qrW{l#fid�[\WZ��d\Á\p¯`��a�j�
�¯�&����q�xebmWvn�z{�_q�d\^aW3��`�wa`�nP`

a
`�^aWZ[

b ∈ {0, 1}
Wvp�WZwmfa´\]_p¯qrd;Y_l�WZt_[\q�d

h0 = gb
1
ga
2

�-Ã�WZY�����q�xebmW�u=`�ÁMd
]_^m[\d\Yj`�p�WZ�3Äy`���W��#ÁMd�h¯ÁMz�f,zs]�WZ^aWZu=dMfi^

b Å WZYgf,z{x\[Mp_q�d3p�WZ��d\Á�zst_`¼[\�_q�`�^ah {0, 1} Æ ¬°waYcWZ[\k�n&YcW¯Ç`���kZ�rp�W¶]_^m`�xMd\t_h¯^iW=hjbmWon&p_q¿Wjp_q¿W��\�M�
È �&É,wmfap_q�debed¶n&qrdM�rd=]�`jbe´\�¶[�n&q¿�j[oWZpgz{x}|Ê[¶t_`�nP`�t�WjuvqÂ[;n&qrdMt_[o��[\dM^a`�nC��qË`²]�`�t¯`��_pgz{u [\p�Wjx\[\dMp_q�hE�
ÃZd\t¯p�z{uÌ[0p_qrx}|-bed\wmfXt_`�nPk�t�Í�Îc¢¤Ïc�0¨eÐ\Ñ{ �ÏÓÒ���¥¦¨gÔcÎZ¨Z�#Õ��¿W-h_wmfiWZ��d\p_qrWÓhgnyWZ��q{[oW{lÖk�Á\u�z��ZÁMd Å h¯p_YZxAbmW fbed\wefXbedMt_p_`�wefi^a`Zp_p�W¯��`�^iWZ[-Á\dÓ����qrxAbmW>]_^aWZ��p_q�dÓn�z{YcWZ[oWj�Z�¯ÁMd�[Mp�W

x
f}WjY{q�dZ��Á\d

f(x) = z
�0×EW{lÖk�Á\u�z��

Á\d�Äy`Z�¼u=`�ÁMd�n�z{YZ`�pgz�nCWj�>`��_��q�x\[\dMp_qrW�`;n&q�d\��`�u=q¿WZp¯`½nPdeb�tl�h_�Z`��axMq?��¬ØfidMt¯z²t_`�nPk�t
P
h¯Y{^ez�nCW

�mn&qrWZt_YcW
x
��bed\�a��q{qrwefip_q�debed0n&qrdM�r`�u=qrWZp_`�n�z¶Wj�r��`Z^mz�fiu

W
�Zp_WZ[Mz�nyWZpgz¼�}Î���£¦¢m¨cÎc£A�c¢i��ÙÚÒ���¥¦¨gÔcÎZ¨Óf}WZY�q¦�

Á\d
|
À ^

(f(S(T, z, n, aux) = z) −
À ^

(W (z, n, aux, V ) = z)| <
1

nc��t_[Mqrd
n
`�[oWjx\[oW¼tl�h¯��`��a�

x
�
T
`�[\p_WZx\[\W¼[\WZ]_q�w�]_^m[\dM�_qrdM��hÊt_`�nP`�t¯h"u=qr´Mt_[Mz�Ó�rq�xebm�¼W·ÄP`��dMu��

aux
`�[Mp�WZxM[oW=�r`�wm`�nyd�x\qr�{�Zq'n�z{�_qrdM^iWZp¯d�]�`�t¯x\[oWjw-t¯`½nP`{t_hE�

V
`�[\p�Wjx\[oW=wmfa^iWjfad\��q�´�Äy`���W��

�y[Mz�t¯`½nPk{t·h_Y�^ez{nyWcbm�Zx�z¼�mn&qrWZt_YcW�bedMwmfÓWZh¯fa`�uvWjf,z{x\[Mp_qrd���d\[\]¯qrdMx\[\pgz·t_�rW=wmd\Y�^ad�fih
x Æ�y[Mz�]¯^a`Zfa`�YZk�l#t¯`½nP`{t_[o�Zx�z²n&qrdMt_[Mz·Õ�Û'µ¹^ad\]¯^ad\[Md\pgf}Wjxebeq8h_Y�^mz�nyW��mn&qrWZt_YcW Æ

Ü µ Ü¶Ý qr^m`�w�l�W�nÚÞ¾h�f,zHlÖ`�n&waY�q


