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ÍÎ;�®F1ÏYrYÐU[PQy��¥¦rb©¦rY_`hn¬¦�YahTÑÒ|FXbTÓSKLoFW1.2 ÔÕÖ×ØÙÚÛÜÝÞ2G°Yr A, B IioL�1ßà Láâ ·Y<=>?@:A=BCDEFTASEP TÅÆFW{xK�ã;S���I®F|Yb�FWcrYefghTpA, pB�rY'TNA, NB (N = NA + NB; � = NA=N)bK�! = (�; pA; pB) TMNOPQb�FWrYä1



�;� = N=L :®FWMNOPQ!� = (��; p�A; p�B) T|iTASEPy��]DE{klmTÅÆFWXYTASEP T�YZ[\�!� T�YMNOPQb��WºÇ�klmy�T Î^Yk�T���I��W|Ki (= 1; : : : ;N)��Yrt1	@Yr
��T²LoE��XYrt�¸�K{y�VyY[PQY��tp/qY:�XYk�T�Do�I tij ( j = 1; 2; : : : ) b��KLn�WXVKL�r
��t0 :®Fk�; [́PQt�EqoY:¶�yEFẂº{�XX:�����b�F(�IioL;x4 T��W¶XY¬VI��K{k� tij InoL�rtuvIef�E� xij = 1�ªV:q�E� xij = 0 b�FWcrIn�F xij T��{|YT xi bK�ªY�DT li b�FWiºÁxi = fxi1; : : : ; xilig ;�Dli Y�â ![PQbqFW"LYrT��{[PQ#¸·X = fx1; : : : ; xNg T}~[PQb��XET$I!TRS�FW%&I i�Yrt�Dli Y�â ![PQ xi T�]�Fgh;�XYrY�¸�ghT pi b�E��P(xij!; li) = liYj=1 pxiji (1 � pi)1�xij ;bjDEFW}~[PQIn�F�â ![PQY�DY^�TPT (lj!) b�Fb�Z[\Y'�;LX(!) = NYi=1 P(xij!; li)PT (lij!);bS(DEFW'�;MNOPQ ! T}�FZ[\Y[PQ)Y*`�TjKLnÁ�XET+$Ì�FMNOPQT,�F-³;+'RS³b��EFW+'RS.; �!X = argmax! LX(!) = argmax! ln LX(!);:/Æ�EFWKyKqt�2GH?TASEPInoL+$ÌI01qPT (lj!)Y���qj2 ḾNOPQb�DY3'bKLYj2¶t��ELoqoW%4:PT (lj!)56|MNOPQY78T}KLnÁ�XEy�RSTUVXbtp/:®FWªX:89:;ºÇPT (lj!) Y���j2T9:K�¬Á$8�qRS³bKLß;Y'�Ll(!) = NYi=1 PT (li = lj!);

T�o{+'RSTÅÆ�ªYRS��T���FWº{�XYb�Y+'RS.T�!l = argmax! Ll(!) = argmax! ln Ll(!);bn�WRS��I�oF<=3';MNOPQY>?¯µ@A DT (L) = EX�jj �!l � !�jj2�;b�FWXX:EX[�℄ ;BCI�oF[PQ:Y>?TDE�FWS(y�ãYáâF L t$��qFIiE@A3';G)bHI�FW2 JKL2.1 2MNOTASEPPÞQRSãtS���I®F�`�r
��m = (mi) Yu2gh;ßY¬VI/Æ�EFWTÊY{��A YH?Y�UT��B Y|YT� :j�XbI�Fb�M = L � N bKLP(mj!) = QNA�=1 f (m�; pA)QNB�=1 f (m�; pB)ZNM(!) ;ZNM(!) = Xm NAY�=1 f (m�; pA) NBY�=1 f (m�; pB):XX:� f (m; p) ;f (0; p) = 1 � p; f (m > 0; p) =  1 � pp !mI¬Á/Æ�EF [1℄Woº����I�wxrYr
��TV;Á���IT Î9WK�1	@Iq²{Î'Tli�ªYu2ghTPT (lij!) b�FWS���I®FY:�XX:��E{rYr
��t0IqFgh;P(mi = 0j!):®FWXIT = 1 Yb���qYZ1 ÎY9W:;P1(li = 0j!) = P(mi = 0j!);P1(li = 1j!) = 1 � P(mi = 0j!):T > 1 Y�`;�PT (lij!) =  Tli !(1 � P(mi = 0j!))liP(mi = 0j!)T�libqFWXX:�i = � b i = � Y�`t®FY:�'�3' Ll(!) T,�FXb;P(m� = 0j!)n¬P(m� = 0j!) T,�FXbI[\DEFW2



2.2 R���P(mi = 0j!)T,�F{�I^�3'y�9:�FWºÇ�S(I¬ÁZNM(!) = XMA+MB=M ZoNAMA(pA)ZoNBMB(pB):{xK�ZoNM(p) ;1GH? TASEP Y^�3':�ZoN;0(p) =(1 � p)N ;ZoN;M�1(p) = (1 � p)M+N�1pM NF 0BBBBBB� 1 � N; 1 � M2 ; 11 � p 1CCCCCCA ;b��ELoF [2℄WXX:�F() ;Gauss Y���3':�ªY��	
I¬Á�N �! 1 Y�±:ZoNM(p) � exp�N�(�; p)�;�(�; p) = log 0BBBBB�p  X + 2� � 11 � X !1=� X � 2� + 1X + 2� � 11CCCCCA ;(� = N=(M + N); X = p1 � 4p�(1 � �)); (1)bqFXb|.�ELoF [2℄W2.3 P(mi = 0j!)S(¬ÁP(m�0 = 0j!)= f (0; pA)ZNM(!) Xfmjm�0=0g Y�,�0 f (m�; pA) NBY�=1 f (m�; pB)= (1 � pA)PMA+MB=M ZoNA�1;MA(pA)ZoNBMB(pB)PMA+MB=M ZoNAMA(pA)ZoNBMB(pB) :A�I�P(m�0 = 0j!)= (1 � pB)PMA+MB=M ZoNA;MA(pA)ZoNB�1;MB(pB)PMA+MB=M ZoNAMA(pA)ZoNBMB(pB) :; (1) T�oL P(m�0 = 0j!)n¬ P(m�0 = 0j!)YN �! 1�±T9:�FW�±:ZoNM(p) ;'3'�I���Fy��c��InoL+$Y�Y�T���¬oWºÇ^�IioLÅÆFWNA + NB = N, NA = �N¬Á�h = M=N b�E��NANA + M = �� + h ; NBNB + M = 1 � �1 � � + h ;:®Fy��N �! 1 :ZoNAMA (pA) � exp �NA� � �� + hx ; pA�� ;ZoNBMB(pB) � exp "NB�  1 � �1 � � + h(1 � x) ; pB!# ;(MA + MB = M; x = MA=M);

:®FW�²L��� � �� + hx ; pA�+(1��)�  1 � �1 � � + h(1 � x) ; pB! ; (2)T+$I�F x T,�FW,�F x T x� = x�(�;!) b�Fb�x = x� Yb�(2) Y x I¬F�^t 0 bqFWuv�0 < x < 1 Yb� 1N �2�x2 logZoNA ;xM(pA)ZoNB;(1�x)M(pB) < 0;bqFy��(2) ;gyI x = x� :+$bqFWªKL� ��� �(�; p) = � 1�2 log X + 2� � 11 � X ;¬Á�x� ; 2�A1 � XA = 2�B1 � XB ; (3)Y�:®FW{xK��A = �� + hx ; XA = p1 � 4pA�A(1 � �A);�B = 1 � �1 � � + h(1 � x) ; XB = p1 � 4pB�B(1 � �B):b�o{WXVKL�XMA+MB=M ZoNAMA(pA)ZoNBMB(pB) � exp �NA��A + NB��B� ;��A = � � �� + hx� ; pA� ;��B = �  1 � �1 � � + h(1 � x�) ; pB! ;T�FWßI^?IioLÅÆFWXYb��^?In�FNA � 1 YA�t$���/�FW�qYZ�NA � 1NA � 1 + MA � �� + hx � hx(� + hx)2N ;:®Fy��ZoNA�1;MA(pA) � exp[(NA � 1)(��A + Æ��A)℄;bqFWXX:�F�Æ��A;�(�; pA)Y��A = �� + hx�In�F2PNP	
�(�; pA) = �(��A; pA) � � � ��A(��A)2 log X�A + 2��A � 11 � X�A+o(� � ��A);(X�A = q1 � 4pA��A(1 � ��A));3



¬Á Æ��A = 1NA 1 � ��A��A log X�A + 2��A � 11 � X�A ;b,��EFW	@y�� � = 2��A1 � X�A = 2��B1 � X�B ;bn���P(m� = 0j!) �(1 � pA)e(NA�1)(��A+Æ��A)+NB��BeNA��A+NB��B=(1 � pA)e���A+(NA�1)Æ��A�1 � 1pA� ;A�IKL P(m� = 0j!) � 1 � 1pB� ;T�FẂXYb��� � 1=maxfpA; pBg :®FW¶2.4 ����	@Y��Tºb�Fb�PT (l�j!) = Tl�! (pA� � 1)T�l�(pA�)T ;PT (l�j!) = Tl�! (pB� � 1)T�l�(pB�)T ;b,��E�'�3'tLl(!) = NAY�=1 PT (l� = lj!) NBY�=1 PT (l� = lj!);bqFWm1 IXX:�{��b0���P0��I¬Á��E{á��\T`Y�Lj��FWXX:��E{á��\I;rYG°tA º{;B Y�`t_`DELoFY:��iY	P¹t2EFW�qYZ����I�wxrY[PQ�t l :®F
�F(lj!) = �PT (l� = lj!) + (1 � �)PT (l� = lj!);T0���P0��I¬Á�2KLoFXbIqFWuv�s�;¬o%TÑ{W3 Fisher���������Fisher78U� I(!) ;I(!)i j = TXl=0 Ll(!) ��!i log Ll(!) ��! j log Ll(!);
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� 1: ������� !"#$%& l '()*+ F(lj!),� = 1=3, pA = 0:6, pB = 0:9, � = 0:5,T = 500 -.//'0123456789:;<=)>?@A#>BC56 DN = 1000E7F'G=,bS(DEFWXYU�T�oL@A3' DT (L) Y��H;DT (L) = 1N tr I(!�)�1 + o� 1N � (N = �L);:/Æ�EFW@:��ELoF'�3'PT (lj!)y�78U�TIJ�I9:�FXb;oi:|p/:®FW4 KLMNOPQRSTUVWXYRZ[\]^_`abcdefg`ahijklmn^oVpRqorst_`ahuv]wxyz{o|\}^~�\�����}�\]w���~��c�Vpp��nd�~TASEPU��������^cdV���^rst_`ah�\efg`ah���^�voxy�\k���\k�h�mn^�P�Up�d\ nmk¡¢h£�m¤¥~n�¦�\Vp�h§¨�m3©ª«¬R®\ nmRTASEP h¯°^p±k²³��^oV�´\Upp�µ°~]v}xyz{h¶·�^p±U¸�n��¹v�º�´Vpp��d�~ x� \»�^� (3) U 4¼���^oVn©ª\}^±p�\»½�^q��on � 1¾¿�À 4¼�±}^�ÁÂÃÄÅ[1℄ M. R. Evans and T. Hanney, J. Phys. A: Math.Gen. 38 (2005) R195.[2℄ M. Kanai, K. Nishinari, and T. Tokihiro, J. Phys.A: Math. Gen. 39 (2006) 9071.4


