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[OXM>@?�XZ��PT:b?�KZ]_yMXaVJrsPJ:=>@HGPJ:=KZPd��XM]_]sX�� >�KZ�a?eL=HJ?�XZ��PJ:=?
¿�¥�¦§¢�¼§¥ �§«O¢è�dXa`x?IVTKZPJr_XMhÍr_h��G:br_fg:�Xahb?�hbXOcO?
HJ?�hxcbHeKÍcOr_H�PJr_h=f�P�>0?+HJHTKZya?�PTX�?IKafg:nXZPT:b?�Veh=X^cb?�rshËPJ:=?0h=?�PS��XMVT�3²�9;:br�H�XM`3?�VgK�PTrsXahÌr�HeKZ]�HJXÃfIKZ]_]s?+c
¦�½g��¢�¢è��¼\XMV�¨� »�0�è¢è¨����Z����®O��¼g¦�¨� »���¬¥��+�g¿Ì½g¨Z¾)¾0«O =¥7½g��¢�¥7¨�  	Ýv�
�²@ÉèhËKM]s]WXM��PJ:=?��bVJX2KMcbfIKMH�PCKM]syaXMVTr�PT:b>�H\XM�
[O?If§PTrsXahªk=² �bÈWPJ:b?Í>@?IHTHTKZyM?+HePTXË�3?�cOr�HSPTVJr_�bLOPT?Ic�È�f�KZ]_]_?IcÆ®b�M½��Z��¢­¦§È��Gr_]s]dKMVJr�H�?
�^RÆ`=KZVJPJrsPJr_XMhbr_hbyÌPJ:b?
XaVJr_yMr_h=KM]�>@?IHTHTKZyM?�PJ:=KZP@r�H)PJX"�3?
�bVTXaKacbf�KaHSP+²ÆÉèhªKÌVJr_hbyËXMV�KnPJXMVTL=H)XZ� ���  3"ÃhbXOcO?IHIÈ�?+KMfg:.XM�
PT:b?�cOr�HSPTVJr_�bLOPT?IcË`=KMfg�a?�PgH�È�:=KaH�]s?IhbyZPT:ËÁ����WÈ��G:b?IVJ?�Á r�HCPJ:b?@PTXZPTKM]W]s?IhbyZPT:ÌXM��PT:b?�>@?IHTHJKMyM?�PTX��x?
�=VJX2KMcbfIKMH�PI²e9;:b?@cOr_H�PJVTr_�bLOPJ?�KM]syaXMVTr�PT:b>#L=H�?+c�:b?IVJ?0r�H\�xKMHJ?Ic�XahÌKÃH�`xKZhbhbr_hby
PJVT?�?ÃÀ\K
>@?IHTHJKMyM?�XM�
]_?�h=yZPJ:"Á r_H�cOr_H�PJVTr_�bLOPJ?+c�PTX�KZ]_]�PJ:b?�h=X^cb?IH�r_hÌPT:b?0PJVT?�?@�^Rn:=KM]sp^r_hbyÃr�P�KZP�?+KMfg:ËVJXaLbh=cÌLbh2PJr_]�?IKafg:
h=X^cb?�:=KMH�VJ?+f�?Irspa?IcËr�PgH�`xKMfg�M?�PI² �bXaV��3XZPT:.K�VTrshbynXZ�  #"�hbXOcO?IH)KZh=cÆK�PJXMVTL=H�XZ�  #"0/ )� 3"54 �  #"
h=X^cb?IHIÈ^PJ:b?�f�XaH�P;XM��PT:br�HdcOr�HSPTVJr_�bLOPT?�KM]syaXMVTr�PT:b>��7L=H�r_hby@XMh=?C�;KwpM?I]s?IhbyZPT:x��r_H
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9;:=?�XZPT:b?�V�`bVTXM�b]_?�> XM�brsh2PJ?IVJ?+HSP�r_H�f�KM]s]_?IcePJ:b?e�������è¢è¨����Z��� �§¼T¨I�a¿M½g�w¦§¢�²�Éèh�PJ:br�H�`bVJXa�b]_?�>ÍÈb�T�a½§£;hbXOcO?�:=KMH
K\>@?IHTHJKMyM?C��PSR^`br�f�KZ]_]_RMÈZK\`=KMfg�a?�P�XZ�=]_?�hbyMPJ:@Á ���q�»PJ:xK�PW>�L=H�PW�x?��bVTXaKacbf�KaHSP�PJX�KZ]_]OXZPJ:=?�V�hbXOcO?IHI²�9;:=r_H
`=VJXa�b]s?I> r�H�?+KMHJrs]_R)HJXM]_pM?+c)�^R)?�Nbfg:=KZh=yMr_hby�`=KMfg�a?�PTH��x?�PS��?I?�h�hbXOcO?+HW�G:bXaHJ?GhbXOcO?dh^Lb>)�x?IVTH\���GVTr�PJPJ?Ih
r_h �=rsh=KMVJRb��cOr�µ»?�VÍ�^R³XMhb?Ë�brsPI² Ê h´:^R^`3?�Vgf�Lb�3?IH�PJ:br�HÍKZ]_yMXaVJrsPJ:b> r�HÃ�2h=X��Gh KMHÃK ¿Z¥�¾@�� b¦§¥7¨� »���
�T¯^½§£O�� ^¡a��KZh=cËPT:b?�HTKZ>@?@PJ?IVJ> �Grs]_]��3?�L=HJ?IcË:b?IVJ?a²�5QXZPT?�PJ:=KZP�PJ:=?�>@?IHTHJKMyM?@]s?IhbyZPT: cOXML=�b]s?+H�K�P
?+KMfg:"VTXMLbh=c"XM�GPJ:br�H�KM]syaXMVTr�PT:b> KMh=c HJX�r�PgH)f�XaH�P�r�HePJ:=?
HTKZ>@?�KMHePJ:b?Ãf�XaH�P
� �M�eXM�;PJ:b?ÃcOr_H�PJVTr_�bLOPJ?
KM]syaXMVTr�PT:b> cb?IHTf�VTrs�3?Ic�KM�xX�pa?MÈx`bVJX�p^r�cO?Ic
PT:=K�P\PJ:b?IVJ?)r_HQhbX��;KwpM?I]s?IhbyZPT:Íf�XMh��xr_f�PI²��QX���?IpM?�V+ÈbXah�PJ:b?
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PTXM`3XM]_XMyars?+H�f�XMh=HJr�cO?�VT?Ic�rsh
PJ:br�HG`=KM`x?IVGK0cbrs>@?�hxH�r_XMh=KM]�?�Nbfg:=KMhbyM?�f�KMh�yMr_pM?�VTr_HJ?\PJX@]sr_hb�Ãf�XMh2PT?�h2PJr_XMh5È
�G:=XaHJ?Cr�HTH�Lb?�r�HGKMcbcbVJ?+HJHJ?Ic
hbX��e²

Éèh�K)VJr_hby@XZ�B " hbXOcO?+H�È^PT:b?�KZ]_]���PJXM��KM]s]3�bVTXaKacbf�KaHSPGKZ]_yMXaVJrsPJ:b>�fIKZh
�x?eVT?IKM]sr_��?+c��GrsPJ:� "CB + �;KwpM?��
]_?�h=yZPJ:xH�È�PT:=K�Pe��?@h2L=>��3?�VC��VJXa> � PJX 9? 3"CB + � ��@TÈ5�^R�>�KZ�^rsh=y
hbXOcO?@h^Lb>)�x?IVJ?+c >�f�XM>@>�L=hbr_fIK�PT?
�GrsPJ:n��Kwpa?�]_?�hbyMPJ:Íh^Lb>��3?�VT?Ic�� >��C� >����	�
 3"CB + �­H�?I? ��rsyaLbVT?�ka��² Ê h�PJ:b?�Â=VgHSPQVTXML=h=c�È=?+KMfg:�hbXOcO?
:xKMH�PJXeHJ?�h=c�r�PgH�`=KMfg�a?�P�PJXCPJ:b?Gf�XMVTVJ?+H�`3XMh=cbrshby\XM`b`3XaHJrsPJ?�hbXOcO?;rsh)PJ:b?;VTrsh=y=²�5QX���Kwpa?�]_?�hbyMPJ:�f�XMh��=r�f§P
XOfIf�LbVgHqrs�»:=KZ]s�=XZ�xPJ:b?;hbXOcO?+H�L=HJrshby\PJ:=?;HTKZ>@?���Kwpa?�]_?�hbyMPJ:�f�XM>@>�L=hbr_fIK�PT?�r_h�PT:b?Gf�]_XOfg�2�Gr�HJ?�cOr_VJ?+f§PTrsXah
XM�qPT:b?eVJr_hbyxÈO�G:brs]_?�PJ:=?eXZPJ:=?�VG:=KM]���XZ��hbXOcO?IH;L=HJ?�PJ:=?eXZPJ:=?�VdcOr_VJ?+f§PTrsXah5²
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ÉèhnK�PJXMVTL=HGXM�� #"0/$)� #"54Ch=X^cb?IH��­KMHTH�L=>0r_hby�PT:=K�P : '�
 : + ��È=PT:b?�Â=VgH�P 9 : ' � : + @�VJXaLbh=cbHGXM�WPJ:b?
KM]s]s��PJXZ�èKZ]_]5�bVTXaKacbf�KaHSPQKM]syaXMVTr�PT:b>#f�XMhxH�r�HSP\rsh�?�Nbfg:=KZhbya?IHGXM��`=KMfg�a?�PgHdKZ]_XMhby�PJ:b?)]sXahbyM?+HSP\KZNOr_HI²QoQH\r_h
PT:b?�f�KaH�?eXM��PT:b?�VTrsh=y=È^PJ:=r_H\f�KZhÍ�3?�cOXMh=?e�Gr�PT:  #" / B + ��Kwpa?�]_?�hbyMPJ:=HI²�9;:b?IhÃrsPQVT?�>�KZr_h=H�PTX�VJ?+KZ]_rs�I?�K
cbrs>@?�hxH�r_XMh=KM]x?�Nbfg:=KZhbya?dr_h8 #" / B " 4 f�XMh2PJr_yMLbXaL=H�H %2L=KMVJ?d�=]sXOfg�OH�XM�  #" 4 )� #" 4 hbXOcO?IHI²�º�KZ�^r_hby�:=KM]��qXM�
PT:b?@hbXOcO?IH�f�XM>@>�Lbh=r_fIK�PJ?0:bXaVJr_��XahaPgKZ]_]sRÍ�G:br_]_?)PT:b?@XZPT:b?�V�:=KM]���XZ��h=X^cb?IH�f�Xa>0>)Lbhbr�f�KZPJ?0pM?�VJPJr�f�KM]s]_RMÈ
KMh=c�p^r�f�?CpM?IVTHTKbÈ2KMH;H�:=X��Gh�rsh ��rsyaLbVJ?Cl=ÈOKM]s]_X��dHWPTX)L=HJ?CXMhb]_R  #" 4 B �C��Kwpa?�]_?�hbyMPJ:=H�rsh�PJ:b?�]�KMH�P�`b:xKMHJ?
XM�5PJ:=?CKM]syaXMVTr�PT:b>Í²�oQhÃKM`b`bVTXM`bVTr_KZPJ?d�;KwpM?I]s?IhbyZPT:�KMHTH�r_yMh=>0?Ih2P�f�KMh��3?C?+KMHJrs]_R@XM�OPgKZr_hb?Ic�rshÍK�yaVJ?I?IcOR
�7KaH�:=rsXah5²Í[OX=È�rsh"PT:b?�HJ`x?+f�r�KZ]�fIKMHJ?�XZ�dK�H %2L=KMVJ?@PTXMVTL=HeXM�  "0/ )  "0/ hbXOcO?+H�È�XMhb]_R� "0/ B � KZVT?@PJ:^L=H
HJL /�f�r_?�h2P;��XMV;PT:b?�cOr_>@?�h=HJrsXah=KZ]�?�Nbfg:=KZhbya?M²

9;:^L=HIÈ�PJ:b?ÃKZ]_]���PJXM��KM]s]W�bVTXaKacbf�KaHSP�KM]syaXMVTr�PT:b>�LxH�?+H1 #"CB + ��Kwpa?�]_?�hbyMPJ:=HC��XaV)K�VTr_hby�XZ�$ 3"�hbXOcO?+H�È
 
������� "0/�� "54��=B + ��Kwpa?�]_?�hbyMPJ:=H;��XaVCK�PJXaVJL=H\XZ�: #"0/7)  3"54��% #")hbXOcO?+H0�7XMhb]_R� #"0/ B ��rs� : 'D� :3++�§È5KZhxc
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��rsyaLbVT?ClxÀWod]_]���PJXM��oQ]s]5�=VJX2KMcbfIKMH�P;KM]syaXMVTr�PT:b>$L=HJrshby@Xahb?���Kwpa?�]_?�hbyMPJ:�r_h�K)PJXMVTL=H;XM�F �� )  �\h=X^cb?IHI²

·¶rsPJ:�PT:b?��xKMHJr_f�PTX^XM]�HGrsh2PTVJXOcOL=f�?Ic�KM�xX�pa?MÈ=��?�f�KMh�hbX��if�XahaPTrsh^Lb?e�GrsPJ:�PJ:b?0f�XMhxHSPTVJL=f�PJr_XMh�KZhxc
KMh=KZ]_ROH�r�H�XZ���bVJX2KMcbfIKMH�P;KM]syaXMVTr�PT:b>�H�²

����� � ��� ' #���!  �' *�� ��)����	��
"�
�$��)�� *�������� !$#(% ��� � �;� '@����� % # � '���� �
9;:=?
[O9��bVJX2KMcbfIKMH�P�KZ]_yMXMVTrsPJ:b> f�KZh"�3?�yM?Ihb?�VgKZ]_r_��?IcÌPTXÍPTKZ�a?��x?�P�PT?�V)KacOp�KZh2PTKMyM?@XZ�;PT:b?�Kwp�KZr_]_KM�b]_?
h=?�PS��XMVT�ªXa`OPJr�f�KM]\�=KMh=cO�Gr�c^PJ:q²$Éèh `=KMV�PTr_f�Lb]_KMVIÈQ�bVJX2KMcbfIKMH�P
KZ]_yMXaVJrsPJ:=>@H�PJ:=KZPÃ:xKwpM?n�=r_cOr_VT?If§PTrsXah=KZ]
>@?+HJHTKZya? �xX�� KMVJ?eh=X�� cb?IHTf�VTrs�3?Ic�²G9;:b?IR
?�NO`b]sXar�PQPJ:b?�h=?�PS��XMVT��`bVTXM`3?�VJPSR�PT:=K�PC>0?+HJHTKZya?IH;>@X�p^rsh=y
r_hÍXM`b`3XaHJrsPJ?ecOr_VJ?+f§PJr_XMhxHGcOX@hbXZPdf�Xah2PJ?�hxc
�GrsPJ:Í?+KMfg:�XMPJ:b?IV;��XMVGXa`OPJr�f�KM]qf�Xa>0>)Lbhbr�f�KZPJr_XMh�]_r_hb�OH�²

Éèh�PT:br�H\HJ?If�PJr_XMh���?�cO?IHTf�VTr_�x?�K��7KZ>@rs]_R��	� 9��3@ � '"!$#�! " XZ���bVTXaKacbf�KaHSPdKM]syaXMVTr�PT:b>�H�È3H�X�PT:=K�P%� 9&� @
f�XM>@`b]_?�PT?IHCrsh�:�Å'��f�XM>@>�Lbh=r_fIK�PJr_XMhÌVJXaLbh=cbHCr_hËK
VTrshbyÃXMVeK�PJXaVJL=HCXM�  " hbXOcO?+H�² �bXaVCVTr_hbyaHIÈ�XMLbV
KM]syaXMVTr�PT:b>�H�KZVT?0pa?�VTR�H�r_>@rs]�KZV�PTXÍPJ:bX2H�?@yarspa?�hËrsh 	 u�
���XaVe]sr_hb?IKMV�KZVTVTKwROH\Lbh=cO?IV�K�f�r_VTf�LbrsP��èH��GrsPTfg:b?+c
f�XM>@>�L=hbr_fIK�PTrsXah�>@XOcO?�]�PT:=K�PG]_?IKacbH;hb?IKMVJ]_R�PTX)PT:b?�HTKZ>@?Cf�XMh=H�PJVgKZr_h2PTH;KMH;XaLbV;·´¹Cº KaHJHJLb>@`OPTrsXah=H�²

,+-��3-/. �)( {�~ Ó �bÔ��M�=|�}��$9/6 Ó ~�5�}����"| Ó 4³�Ì~�5/476
�=XMV ��?*� ? :xÈ2PJ:b?�VTrsh=y)f�KMh��3?\p^r_?���?Ic
KMH: # r_h2PJ?IVJ]_?IKwpa?Ic�HJLb�bVTrshby2H�?+KMfg:
�Gr�PT:  #"CB # hbXOcO?+H�²W9;:b?
6 </> XM��PT:b?IHJ?eH�Lb�=VJr_hbyaHIÈ^��XMV � ? 6,+  # Èbf�XMh=HJr�HSPgH;XZ��hbXOcO?IH;h^Lb>)�x?IVJ?+c*>.-  # Å 6TÈb��XMV � ? >/+  3"CB # ²

9�XÆ�bVTXaKMc=f�KMH�P@PJ:b?�>@?+HJHTKZya?ÃXah¸PJ:b?+H�?�r_h2PJ?�VT]_?IKwpM?+c.VTr_hbyaHIÈ�PT:b?�>@?IHTHTKZyM?Ãr�H�Â=VgHSP�cbr_H�PJVTrs�=LOPJ?+c
KM>@XMhby@hbXOcO?+H � È3�aÈq²_²s²_ÈC9  # �@��@��GrsPJ:�Xahb?e�;KwpM?�]_?�h=yZPJ:q²&�bVTXM>�� �M��ÈbPJ:=?�f�X2HSPdXM��PT:br_H\cOr�HSPTVJr_�bLOPTrsXah
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E�Kafg:ÌXM��PT:b?@rshO��XaVJ>@?+c�hbXOcO?+HCPJ:b?IhËKaf§PTHeKaH\PJ:b?�HJXMLbVgf�?)XZ��K�[O9 �bVJX2KMcbfIKMH�PCXM��KÃ>@?IHTHJKMyM?�XM�
]_?�h=yZPJ:�Á��� # Xah�KeH�Lb�=VJr_hbyeXZ�C 3"CB # hbXOcO?+Hd�7HJ?�?$��r_yMLbVT?QvM��²���R0>�KZ�^rsh=y\PT:b?Q?IpM?Ih0h^Lb>)�x?IVJ?+c0hbXOcO?IH
PTVTKMh=HJ>0rsP�PTrsh=y
PTXÍPJ:b?�VTr_yM:2P�KZh=cÌPJ:=?�X^c=cÌh^Lb>)�x?IVJ?+cËhbXOcO?IHCPTXÍPJ:b?�]_?���P+È�Xahb]sR  # B ' �;KwpM?�]_?�h=yZPJ:xH
KMVJ?�HJL /�f�r_?�h2PI² �=VJXa>��SAw�§ÈOPT:b?�f�X2HSPGXZ��PJ:=r_HG`=:=KMHJ?�r_H
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9;:b?ÃÂ=hxKZ]G`b:=KaH�?ÍXM�QPJ:=?�KZ]_yMXMVTrsPJ:b> f�XMh=HJr_H�PTH0XM�Cf�Xa]s]_?If�PJr_hbyÌPJ:b?�`=Kafg�M?�PTH)PJX"VT?If�Xah=H�PJVTL=f§P0PJ:b?
XaVJr_yMr_h=KM]�>@?IHTHJKMyM?�r_h.?+KMfg:ÆhbXOcO?a²Æ9;:br_H0r�H)Kaf�f�XM>@`b]_r_HJ:b?Ic �2RÆKÌcOrs>@?Ih=H�r_XMhxKZ]�?�Nbfg:=KZh=yM?�Xah.?IKafg:
f�XMh2PJr_yML=XML=HWHJLb�bVTrsh=yCXM�C # hbXOcO?+HWL=HJrshby  # B + ��Kwpa?�]_?�hbyMPJ:=HI²q·Ë?dL=HJ?G:b?�VT?;PJ:=?G�7KMf�PWPJ:=KZP�K�PWPT:b?d?�hxc
XM�5PJ:=?�[O9´�bVJX2KMcbfIKMH�PTH�PJ:b?�cOr�HSPTVJr_�bLOPTrsXah�XZ�qPJ:b?�`=Kafg�M?�PgH�r�H�PJ:b?�HJKM>@?\r_h�?+KMfg:�f�XMh2PJr_yMLbXaL=H�H�Lb�=VJr_hby=²
9;:=?�VT?���XMVT?MÈaVJ?+f�?Irsp^r_hby�PJ:b?\rshb��XMVT>@KZPJr_XMh�XM��K�hbXOcO?dr_h�PJ:=?\HTKZ>@?QHJLb�bVTrshby�r_H�? %2Lbr_pwKM]s?Ih2P�PJX�VJ?+f�?�r_p^rsh=y
PT:b?CrshO��XaVJ>�KZPJr_XMh�XM�5PJ:=?�f�XMVTVJ?+H�`3XMhxcOrsh=y�hbXOcO?CrshÍKZhÃKMcwY�Kaf�?�h2P;H�Lb�=VJr_hby=²��=VJXa>��7ka��È2PJ:br�H;`b:=KaH�?C:=KMH
f�XaH�P
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23 1 3 0
3

2

3 0 0 1
13

exchange (2 rounds)

ST broadcastsdistribute (2 rounds)

��rsyaLbVT?evbÀ�¹$E¸�bVTXaKacbf�KaHSPGKZ]_yMXaVJrsPJ:=>$L=H�r_hby@PS��X)�;KwpM?I]s?IhbyZPT:=H�rsh�K0VTrshby@XM�F ���h=X^cb?IHI²

9;:^L=HIÈ2PJ:b?�¹$E.�bVTXaKMc=f�KMH�P�KM]syaXMVTr�PT:b> ��9&� @WrshÃK�VTrshby)XZ�( 3"Qh=X^cb?IH�L=H�?+H  # B ' �;KwpM?I]s?IhbyZPT:=H�KZhxc
rsPTHGPJXZPgKZ]5f�XaH�P;r�H

9 :�Å � @�Ä�Å �  dÅ : ��� �� 
 # � Á�Ç

,+-��3-�� �)( {�~ Ó �bÔ��M�=|�}��$9/6 Ó ~�5�}����"| Ó 4³�Ì} Ó ~0�q|
·Ë?�cO?+HJf�VJr_�3?�:b?�VT?�K@�7KM>@rs]_R
XM���bVTXaKMc=f�KMH�PdKZ]_yMXaVJrsPJ:b>�HdHJr_>0r_]�KZVGPTX�PJ:bX2H�?�XZ�WPJ:=?�`bVT?�p^rsXaL=HdHJ?If�PJr_XMh5²
9;:=?�R f�Xa>@`b]s?�PJ?Ã�Gr�PT:.PT:b?�HJKM>@?�PJXMPTKM];f�XaH�P0�=LOP@PJ:b?IR hb?If�?IHTH�rsPTKZPJ?ÃKÌHJ>�KZ]_]s?IV0h^Lb>)�x?IV@XZ�Q�;KwpM?��
]_?�h=yZPJ:xH�Èx�2R
PTKM�^rshby�KacOp�KZh2PTKMyM?eXM��PT:b?�f�XMhbhb?+f§PTrsp^rsPSR
XM��PT:b?�PTXMVTL=HI²�o\Hd�3?���XMVT?MÈx��XMV � ? � ? :�PJ:b?
KM]syaXMVTr�PT:b> ��9&� @�LxH�?+H$:eÅ �@VTXMLbhxcbHGr_hnK@PJXaVJLxHdXZ�  " / )  " 4 �  " hbXOcO?+HQKMh=cÍ`bVTX^f�?�?+cbHdr_hÍPJ:bVT?�?
`=:=KMHJ?IHI²

��� Ü�IS�=JwúLK



A+m �d¼§«O 3¨*�Q�g��«���«O¥7��¼

distribute (3 rounds)

exchange (3 rounds)

ST broadcasts (2 rounds)

��r_yML=VJ?D�bÀW¹7E³�bVTXaKMc=f�KMH�PGKZ]_yMXMVTrsPJ:b>$L=HJr_hby@XMhb?��;KwpM?�]_?�h=yZPJ:
rsh�K)PJXaVJLxH;XZ�F � )  + hbXOcO?IHI²

)�Xah=H�r�cO?IVªPT:b?  #"0/-)� #"54¶PJXMVTL=H³KMHª>�KMcO? Lb` XZ�� # r_h2PJ?IVJ]_?IKwpa?Ic�HJLb�OPTXMVTr­ÈÍ?IKafg: XM�ÌH�r_��?
 3" / B # / )  3" 4 B # 4 È��GrsPJ:'� ' Å � + � �^È�HJXËPJ:=KZP@?+KMfg:  # / )  # 4 f�XMh2PJr_yMLbXaL=H0�b]_X^fg�ÆXM�\hbXOcO?+H@:=KMH
?�NbKMf§PT]sR0XMh=?QhbXOcO?Q��VJXa>�?+KMfg:�HJLb�OPJXaVJLxH�²W9�X�:=KwpM?Q?IKMfg:�HJLb�OPTXMVTL=H�KaH��JH %aLxKZVT?��dKMH�`3XaHTHJrs�b]_?MÈ2��?Q�Gr_]s]
fg:=X2X2H�?�PTX
HJ?�P�� ' � ������9���<	� # B "0/��,"54+ 
 @�KMh=c � + � ����
�9 � <	� # B "0/ �,"54+ � @C�7:b?�h=f�? � ' 
 � + ��È�H�X�PT:=K�P
PT:b?�cOrsµ3?IVJ?Ih=f�?
99: ' � � ' @ � 9 : + � � + @�r_HGKaHGH�>�KZ]_]5KMH;`3XaHTHJrs�b]_?M²

Éèh�PT:b?eÂ=VgH�PQ`b:=KaH�?eXM��PT:b?)KM]syaXMVTr�PT:b>ÍÈOPJ:=?�XMVTr_yMr_h=K�PTXMVGcOr�HSPTVJr_�bLOPT?IHGPT:b?�>@?+HJHTKZya?�KaH$ # `=KMfg�a?�PTH
KM>@XMhby�PJ:b?0hbXOcO?IH\r_hnPT:b?
 # / )- # 4 �=]sXOfg�Í�G:br�fg:nrsPC�3?�]_XMhby2HdPTX=²�[^?I? ��r_yMLbVT?1����XMVeKZhn?�NbKZ>@`b]_?M²
9;:=r_H;hb?+f�?+HJHJr�PgK�PT?IH;XMh=]sR�Xahb?���Kwpa?�]_?�hbyMPJ:ÃKZh=c
PJ:=?�HTKZ>@?ef�X2HSP��7l2��KMH;r_h�K0VJr_hby=²

E�Kafg:ÍXZ�qPT:b?ehbXOcO?+HGrshÃPT:=K�PG�b]_XOfg��PJ:=?�h�KMf�PTHGKMH�PT:b?eVTX2XMPGXZ��K�[O9 �bVTXaKacbf�KaHSP;XZ�WK0>0?+HJHTKZya?\XM�
]_?�h=yZPJ:ËÁ �# # r_hÌKÃH�L=�OPJXaVJL=H\XZ��H�r_��?  #"0/ B # /�)  3"54 B # 4w²eÉ�� 99: '�� ��'�@��!9 : + � �H+#@JÈ»PJ:=r_HC`b:=KaH�?0f�KMh
�3?�VT?IKM]sr_��?+cÍ�Gr�PT:- # / B ' ��Kwpa?�]_?�hbyMPJ:=HI²GÉ�� 9 : ' � ��'�@�� 9 : + � �H+#@JÈ�KM]�PT?�VTh=K�PTrshby@PT:b?0XMVTrs?IhaPgK�PTrsXahÃXM�
PT:b?�HJ`=KZhbh=rshby
PJVT?�?+H�XZ��PJ:b?� # HJLb�OPTXMVTr�KMH�r_h [^?If�PJr_XMh"kb²_AM² kÌ�7r­² ?M²�>�KZ�^r_hbyÍXMhb?�%2L=KMV�PT?�V�XZ��hbXOcO?IH
f�XM>@>�L=hbr_fIK�PT?@PJX�PT:b?�VTrsya:2PIÈ�KZhbXMPJ:b?IV)cOX��Gh^�;KZVgcbH�È�KZhbXMPJ:b?IV�PJX�PJ:b?
]s?���P)KZh=cÆPJ:b?�]�KMH�P�Lb`^�;KZVgcbHg�
KM]s]_X��dH�PJX�L=HJ?eXMh=]sR  # / B + �;KwpM?�]_?�h=yZPJ:xHC��[^?�? ��r_yMLbVT? �a��²&�bVTXM> E %2L=K�PTrsXah"��A+��ÈbPJ:=r_HdHJ?If�XMh=cÃ`b:xKMHJ?
:xKMH�PJ:=?�HJKM>0?ef�XaH�Pe��vM�;KaH�r_h�K0VJr_hby=²

od��PJ?�V)PJ:=?��bVTXaKMc=f�KMH�Pe`b:=KaH�?�r�H�f�XM>@`b]_?�PT?Ic�È�?IKafg:ÆhbXOcO?�r_hÆ?IKMfg:Æf�XMh2PJr_yMLbXaL=H  # / )� # 4 �=]sXOfg�
f�XMh2PTKMrshxH)Xahb?ÍXZ�\PJ:b?� # `=Kafg�M?�PTHI²ª9;:b?+H�?Í`=Kafg�M?�PgH)KMVJ?
PJ:=?�h³VJ?+f�Xa>��br_hb?Ic.L=HJrshbyÆK"cOr_>@?�h=HJrsXah=KZ]
?�Nbfg:=KZhbya?M²�oQHGh=XZPJr�f�?+cÃ�x?���XMVT?MÈO?IKafg:
�=]sXOfg��fIKZhÃ�x?�HJ?�?IhÍKaHGK)PJXMVTL=H;XM�F # / )  # 4 �  # h=X^cb?IHGKZhxc
 # / B + ��Kwpa?�]_?�hbyMPJ:=H;�7XMhb]_R* # / B �;r�� � ' ��� + �WKMVJ?GHJL /�f�r_?�h2PI²�9;:b?d]�KMH�P�`b:=KaH�?;:=KaH�PJ:b?dHTKZ>@?df�XaH�PQ�;�a�
KaH;rsh�K0VTrshbyx²
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9;:^L=HIÈ+PJ:b?�¹7E��=VJX2KMcbfIKMH�P�KM]syaXMVTr�PT:b> ��9&� @3r_h�K;PTXMVTL=H5XM�  3" / ): #" 4 �  3"WhbXOcO?+H5L=HJ?IH  # / B ' �;KwpM?��
]_?�h=yZPJ:xHQ��Xahb]_R
 # / B + r�� 9�� ��� : ' � : + ��@�r�H�hbXah�hb?�y2K�PTrspa?dKZh=c@?IpM?�h3�§È2�Gr�PT: � ' � ������9���<	� # B " / �," 4+ 
 @JÈ
KMh=c
r�PgH;PJXMPTKZ]5f�XaH�PGr_H

9 :�Å � @�Ä�Å �  dÅ : ��� �� 
 # � Á�Ç

��� � � ����* � ��)$* � ! #(% ���$� ��� ' ��� � % #���' ��� �
·Ë?n`=VJ?+H�?IhaP
rsh¶PT:br�H
HJ?If�PJr_XMh´K ya?�hb?IVTKM]sr_�IKZPJr_XMhªPJXªVJr_hbyaH
KZh=c¸PTXMVTrQXM�ePJ:b?Ì`brs`3?�]_r_hb?Ic �bVJX2KMcbfIKMH�P
KM]syaXMVTr�PT:b>�H�yarspa?�h�r_h 	Ýv�
���XaV�:^R^`x?IVTf�Lb�3?IHI²�ÉèhÃKMcbcbr�PTrsXah5È^��?C`bVTX�p2r�cO?CK)HJ]sr_yM:2P�rs>@`bVTX�pM?I>0?Ih2P�XMh�PJ:b?
PTXZPgKZ]5f�X2HSPG�G:br�fg:Í>�KwR��x?�KM]_HJX�KZ`b`b]_r_?Ic
XMhÍ:^R2`3?�Vgf�L=�x?+H�²

o\H@�x?���XMVT?MÈ���?Ãcb?�Â=hb?ÍKn�7KZ>@rs]_R �	��9&� @ � #�� " XZ�\`=rs`3?�]_rsh=?Icª�bVJX2KMcbfIKMH�P
�7U �;�)�bVTXaKacbf�KaHSP@KZ]_yMXM�VTrsPJ:b>�HIÈ�HJXÃPJ:=KZP � 9&� @�f�XM>@`b]_?�PT?IHer_h :�Å �Íf�Xa>@>�Lbhbr�f�KZPJr_XMh"VTXMLbh=c=H�rsh KÍVTrsh=yÃXaV�KÃPJXaVJLxH�XZ�  #"
h=X^cb?IHI²�9;:=?�f�XM>@>)Lbhbr�f�K�PTrsXah�`=KZP�PT?�VTh
XM��KZ]_]�XML=VdU � KM]syaXMVTr�PT:b>�H�KMVJ?��=KaH�?+c�XMhÍKZhÃ?�>)�x?+cbcOr_hby�r_h
VTr_hbyaH�XMV;PTXMVTr�XZ��PJ:b?�KMVTf���cbr_H7YSXMr_h2P;HJ`=KZh=hbrsh=y)PTVJ?I?IHGcO?+HJf�VJr_�3?Ic
rsh 	Ýv�
5��XMVG:^R^`3?�Vgf�Lb�3?IHI²�QX���?IpM?�V+È2��?�`bVT?���?IV���XaVGH�r_>@`b]sr�f�rsPSR�PTX@cb?IHTf�VTrs�3?�XMLbVGU �´KM]syaXMVTr�PT:b>�H�KaH;rshxcOL=f�?+c��^R@PT:b?�f�Xa>)�
>)Lbhbr�f�KZPJr_XMh�`=KZP�PJ?IVJh�XM�»PJ:b?CcOrs>@?Ih=H�r_XMhxKZ]=?�Nbfg:=KZhbya?IH�XM��[^?If�PJr_XMh�kb²_AM² kb²�Éèh�f�Xah=HJ? %2Lb?�hxf�?MÈMPJ:b?CHJKM>@?
h^Lb>)�x?IV\XM���;KwpM?�]_?�h=yZPJ:xHG�Grs]_]��x?@HJL /�f�r_?�h2P\PTX
?Ih=HJLbVJ?)hbX��;KwpM?I]s?IhbyZPT:�f�Xah��=r�f§PI²�É�P��Grs]_]��x?0>�KMcO?
LxH�?@XZ��PJ:b?@��Xa]s]_X��Gr_hby
`=VJXa`x?IV�PSR ÀCPT:b?�KZ]_]���PJXM��KM]s]��bVTXaKacbf�KaHSPCr_H�KMf�f�XM>@`b]_r_HJ:b?+c�È�:bX���?�pM?IV�r_Hefg:bX2H�?Ih
PT:b?ÃXMVgcO?�V)XZ�dPT:b?Ãcbrs>@?�hxH�r_XMh=KM]�?�Nbfg:=KZhbya?IHI²Ì9;:br�H)�7KMf�P)r�H)?+KMHJRËPJXnL=h=cO?�VgH�PTKZhxc"��XMV0:^R2`3?�Vgf�L=�x?+H�È
�G:=?�VT?�KM]s]5cbrs>@?�hxH�r_XMh=HGKMVJ?eHJXM>@?��G:xK�PG? %2Lbr_p�KZ]_?�h2PIÈbKMh=c�PT:b?�HTKZ>@?�:bXM]�cbH���XMVGVTr_hbyaHGKMh=c�PTXMVTr­²

�=XMV � 
 :xÈ+PJ:b?�U �ÌKM]syaXMVTr�PT:b> � 9�� @3`bVTXOf�?I?IcbH�KaH»��XM]_]sX��dH��7HJ?�?&��r_yMLbVT?��Z�x��XaV�K;VTrshbydKMh=c ��rsyaLbVJ?�u
��XaV�K�PTXMVTL=Hg�§²�9;:b?dXMVTr_yMr_h=KZ]b>@?+HJHTKZya?Gr_H�Â=VTH�P�`=KMV�PTr�PTrsXahb?Ic@r_h2PJX �WÅ��d`xKMfg�M?�PTHIÈaKM]s]xXZ�5H�r_��?\Á � 9���Å��#@J²
¹\LbVTrsh=y@PJ:b?eÂxVTH�P$:�VTXMLbhxcbH�ÈbPJ:b?�f�XM>@>�L=hbr_fIK�PTrsXahÃ`xK�P�PT?�VThÍXZ��PJ:b?0[O9 �=VJX2KMcbfIKMH�P;r�HdLxH�?+c�Èb�bLOP\PJ:b?
XaVJr_yMr_h=KZPJXMVGHJ?�h=c=HGK�cOr�µ»?�VT?�h2Pd`=Kafg�M?�P���PJX�K�cbr�µ»?�VT?�h2PdhbXOcO?w�GK�Pd?+KMfg:ÃVJXaLbh=c�² E�KMfg:�H�Lxfg:Ã`xKMfg�M?�PGr_H
PT:b?�h"�bVTXaKacbf�KaHSP\��VJXa>�rsPTHCÂ=VgHSP�cb?IH�PJr_h=K�PTrsXahnPTXÍKM]s]�PT:b?@hb?�PS��XMVT��L=HJrsh=yÍKÍHJ`=KZh=hbrsh=y
PTVJ?I?@rsh=cbL=f�?+c
�^R�PJ:b?�KM]s]s��PJXZ�èKZ]_]��bVTXaKacbf�KaHSPGKZ]_yMXaVJrsPJ:b>Í²�¹\LbVTrsh=y�KZ]_]�PJ:=?�VJ?I>�KZr_hbrsh=y0VTXML=h=cbHIÈOPJ:b?)f�XM>@>)Lbhbr�f�K�PTrsXah
`xK�P�PT?�VThÍXZ��PJ:b?�cbrs>@?�hxH�r_XMh=KM]5?�Nbfg:=KMhbyM?+H�r_HQL=H�?+cÍf�ROf�]_r_fIKZ]_]sRa²�9;:b?�XaVJr_yMr_h=KZPJXMVGf�XMh2PJr_h^Lb?IHGHJ?�h=cbrshby�K
cbr�µ»?�VT?�h2PQ`=Kafg�M?�PGKZPQ?IKafg:ÍVJXaLbh=cÃLbh2PJr_]qVTXMLbhxc)��KMh=cÍH�?Ih=cbHGPT:b?�hÍPT:b?�]�KMH�Pd`=KMfg�a?�PQcOL=VJr_hby@PJ:=?�]_KaHSP
:�VJXaLbh=cbHI²

0123

0 1 0

01

0

0130102 012 012 01230123 0124

01234 01234 01234

01234 01234

10 0
2

3 1 2
4

4 3 4
32

10

��r_yML=VJ? �^ÀWUWr_`3?�]_rshb?+cÍ�bVTXaKMc=f�KMH�PGKZ]_yMXMVTrsPJ:b>$r_h�K)VTr_hby@XZ�  + hbXOcO?IHI²
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345
012

345
012

345
012

345
012

345
012

345
012

345
012

0 1 0

0 0 01 0

2 1 0 0

1 0

02 01 02 01 012 012 012 012 012 012

012 012012
3 34

012 012 012 012

012012 012
34 3435

2 1 0 0

5 4 3

2

3

2

5 3

2

4

30 1

100 2

4 1 3

2121

5

53 3

3

4

4
5 4 5

5454
012 012

34 35 34

01 03 01
012
345

353

014 013 013

��r_yMLbVT?eubÀWUWr_`x?I]sr_hb?+cÍ�bVJX2KMcbfIKMH�P;KM]syaXMVTr�PT:b>$r_hÍK)PTXMVTL=H;XZ�B + )  ' hbXOcO?+H�²

9;:^L=HIÈWKMHe`=Kafg�M?�PTHeXM��PT:b?�HTKZ>@?�HJrs�I?�Á � 9&��Å ��@\KMVJ?�HJ?�h2P)KZP)KZh^RÌVJXaLbh=c�È�PJ:b?ÃU � KZ]_yMXMVTrsPJ:b>
��9&� @�:=KaHGK�PTXZPgKZ]qf�XaH�P;XM�

9 :�Å � @ � ÄÃÅ Á�Ç
�GÅ � �

�=XMV�f�XM>@`=KZVTr�H�Xah5È�PJ:=?�KZ]_yMXMVTrsPJ:b>�XM�D	 v�
�f�XM>@`b]_?�PTrsh=y�rsh 99:)Å'� @Cf�XM>@>�Lbh=r_fIK�PJr_XMhËVTXMLbh=c=He:=KMH
f�XaH�P$99:;Å�� @ 9�Ä�Å����# @T²�9;:=?CHJ]sr_yM:2P;rs>@`bVTX�pM?I>@?�h2P�KZVTr�H�?+HW��VTXM> PJ:=?Q�7Kaf§P�PJ:=KZP�r_h�XaLbV�KM]syaXMVTr�PT:b> PJ:b?
XaVJr_yMr_h=KZPJXMV;HJ?�h=cbH;`xKMfg�M?�PTH�Lbh2PJr_]�PT:b?e]_KaHSPdVTXML=h=c�²

� ! �G���
 §
������) ��������
9;:=?���Xa]s]_X��Gr_hbydPgKZ�b]_?GH�Lb>@>�KZVTr_��?IH�PT:b?Gf�XaH�PTH�XM�bPJ:b?G�=VJX2KMcbfIKMH�P�KZ]_yMXaVJrsPJ:=>@H�cO?+HJf�VJr_�x?+c�r_h�PT:br�H�`=KZ`3?�V
KMh=c�PT:b?0>@KZNOrs>)Lb> h^Lb>��3?�VCXZ���;KwpM?I]s?IhbyZPT:=HGPT:=K�P�PT:b?�R�L=HJ?@cOLbVTrshbyÃK�VTXML=h=c�²e9;:b?@f�XaH�PTHCXM��PJ:b?
KM]syaXMVTr�PT:b>�H�cO?IHJrsyahb?Ic���XMV�VJr_hbyaH�KMVJ?;yMr_pM?Ih���XaVB� �  #"GhbXOcO?IHW�G:=rs]_?;PJ:b?;PTXMVTL=HWKZ]_yMXaVJrsPJ:=>@H�KMVJ?;yMr_pM?Ih
��XaVD� �  " / )� " 4 hbXOcO?+H�²�É�P�r_H�KaHJHJLb>@?IcÌPT:=K�PePT:b?�¹7E �bVJX2KMcbfIKMH�P�KM]syaXMVTr�PT:b>�HeKZVT?�cO?�Â=h=?IcÌ��XMV
� ?'� ? :�KZhxc�PT:b?�U � KZ]_yMXMVTrsPJ:b>�H���XMV": ?'�^²

od]_yMXMVTrsPJ:b> )�XaH�P 5dLb>)�x?IVdXZ���;KwpM?�]_?�h=yZPJ:xH
VJr_hby��wPJXaVJL=HG[O9 : 9­ÄÍÅ Á�Ç @ �
VJr_hby�¹$E  # B '
PJXMVTL=HG¹7E  # / B ' rs� 9�� � � : ' ��: + ��@�r_H;h=?�yaKZPJr_pM?�XMV;XOcbc

99:CÅ � @�Ä�Å	�  dÅ "CB # B ++�

� Á�Ç  # / B + ?I]_HJ?MÈO�GrsPJ: � ' � ��� ��9&��<	� # B�� " / B " 4 �+ 
 @
H %2L=KMVJ?\PJXaVJL=HG¹7E  �� #�� +�� r�� �)r�H;XOcbc

 #�� + B + rs� �)r�H;?�pa?�h
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