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§1. ÷×ÅÄÅÎÉÅðÕÓÔØ ÎÁÂÌÀÄÅÎÉÑ �ÒÅÄÓÔÁ×ÌÅÎÙ × ×ÉÄÅ ÍÁÔÒÉ�ÙY = {Yij} ÒÁÚÍÅÒÁN ×M Yij = sij + �ij ; i = 1; : : : ; N; j = 1; : : : ;M; (1.1)ÇÄÅ {�ij} { ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉ-ÎÙ É sij > 0, ÄÌÑ ×ÓÅÈ i ∈ {1; : : : ; N}, j ∈ {1; : : : ;M}. ïÛÉÂËÉ ÎÁÂÌÀÄÅ-ÎÉÑ �ij ÒÁÓ�ÒÅÄÅÌÅÎÙ �Ï ÓÔÁÎÄÁÒÔÎÏÍÕ ÇÁÕÓÓÏ×ÓËÏÍÕ ÚÁËÏÎÕ.íÁÔÒÉ�Á ÒÁÚÍÅÒÁ N ×M ÓÏÄÅÒÖÉÔ L = CnN ·CmM ÒÁÚÌÉÞÎÙÈ �ÏÄÍÁ-ÔÒÉ� C = Ck, k = 1; : : : ; L ÒÁÚÍÅÒÁ n×m. ðÕÓÔØCk = {C = A×B ⊂ {1; : : : ; N} × {1; : : : ;M};Card(A) = n; Card(B) = m}�ÒÅÄÓÔÁ×ÌÑÅÔ ÉÚ ÓÅÂÑ ÎÁÂÏÒ ÉÎÄÅËÓÏ× (i; j) ÜÌÅÍÅÎÔÏ× �ÏÄÍÁÔÒÉ�Ù Ck,k = 1; : : : ; L.òÁÓÓÍÏÔÒÉÍ (L+ 1) �ÒÏÓÔÕÀ ÇÉ�ÏÔÅÚÕ:H0 : Yij = �ij �ÒÉ ÌÀÂÙÈ (i; j); i ∈ {1; : : : ; N}; j ∈ {1; : : : ;M};Hk : Yij = {�ij �ÒÉ (i; j) 6∈ Ck;�ij + sij ; sij > a > 0 �ÒÉ (i; j) ∈ Ck; (1.2)k = 1; : : : ; L:�Ï ÅÓÔØ, ÇÉ�ÏÔÅÚÁH0 ÓÏÓÔÏÉÔ × ÔÏÍ, ÞÔÏ ×ÓÅ ÜÌÅÍÅÎÔÙ ÍÁÔÒÉ�Ù Y �ÅÎ-ÔÒÉÒÏ×ÁÎÙ, Á ÇÉ�ÏÔÅÚÁ Hk { × ÔÏÍ, ÞÔÏ �ÅÎÔÒÉÒÏ×ÁÎÙ ×ÓÅ ÜÌÅÍÅÎÔÙ,ËÒÏÍÅ ÜÌÅÍÅÎÔÏ× �ÏÄÍÁÔÒÉ�Ù Ck ÒÁÚÍÅÒÁ n×m, Á ÉÍÅÎÎÏ: sij > a > 0ÄÌÑ �ÁÒ (i; j) ÉÚ ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ× Ck É sij = 0 ÄÌÑ �ÁÒ (i; j) 6∈ Ck.�ÁËÉÍ ÏÂÒÁÚÏÍ, �ÅÒÅÄ ÎÁÍÉ ÓÔÏÉÔ ÚÁÄÁÞÁ �ÒÏ×ÅÒËÉ ÇÉ�ÏÔÅÚ, × ÞÁÓÔ-ÎÏÓÔÉ, ÎÁÈÏÖÄÅÎÉÑ ÔÁËÏÇÏ ÔÅÓÔÁ, Ó �ÏÍÏÝØÀ ËÏÔÏÒÏÇÏ ÍÏÖÎÏ ÂÕÄÅÔ �ÏëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÂÁÊÅÓÏ×ÓËÁÑ ÚÁÄÁÞÁ �ÒÏ×ÅÒËÉ ÇÉ�ÏÔÅÚ, ÂÁÊÅÓÏ×ÓËÉÊ ÒÉÓË, ÍÉ-ÎÉÍÁËÓÎÙÊ ÒÉÓË, ÓÅÌÅË�ÉÑ, Ï�ÔÉÍÁÌØÎÙÊ ÂÁÊÅÓÏ×ÓËÉÊ ÔÅÓÔ, ÓÏÓÔÏÑÔÅÌØÎÙÊ ÔÅÓÔ.300



ó÷ñúø úáäáþé óåìåëãéé 301ÉÓÈÏÄÎÙÍ ÎÁÂÌÀÄÅÎÉÑÍ, �ÒÅÄÓÔÁ×ÌÅÎÎÙÍ × ×ÉÄÅ ÍÁÔÒÉ�Ù Y, Ï�ÒÅÄÅ-ÌÉÔØ, ËÁËÁÑ ÇÉ�ÏÔÅÚÁ ÂÕÄÅÔ �ÒÉÎÑÔÁ. ëÁÞÅÓÔ×Ï ÔÅÓÔÁ ÈÁÒÁËÔÅÒÉÚÕÅÔÓÑÂÁÊÅÓÏ×ÓËÉÍ É ÍÉÎÉÍÁËÓÎÙÍ ÒÉÓËÁÍÉ.éÚÍÅÒÉÍÙÅ ÆÕÎË�ÉÉ, Ï�ÒÅÄÅÌÅÎÎÙÅ ÎÁ ÍÎÏÖÅÓÔ×Å ÎÁÂÌÀÄÅÎÉÊ {Y}ÓÏ ÚÎÁÞÅÎÉÑÍÉ × ÍÎÏÖÅÓÔ×Å {0; 1; : : : ; L}, ÎÁÚÏ×ÅÍ ÔÅÓÔÁÍÉ: =  (Y) : {Y} →
{0; : : : ; L}:ðÕÓÔØ PHk { ÍÅÒÁ, ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÁÑ ÇÉ�ÏÔÅÚÅ Hk. äÌÑ ËÁÖÄÏÇÏ ÔÅ-ÓÔÁ  , ××ÏÄÑ ÏÂÏÚÎÁÞÅÎÉÑ Rk( ) = PHk ( 6= k), Ï�ÒÅÄÅÌÉÍ ÅÇÏ ÒÉÓË.ðÏÌÏÖÉÍ R( ) = maxk=0;:::;LPHk( (Y) 6= k) = maxk=0;:::;L{Rk( )}:íÉÎÉÍÁËÓÎÙÊ ÒÉÓË Ï�ÒÅÄÅÌÑÅÔÓÑ ÓÏÏÔÎÏÛÅÎÉÅÍRM = inf R( );ÇÄÅ ÉÎÆÉÍÕÍ ÂÅÒÅÔÓÑ �Ï ×ÓÅÍ ÉÚÍÅÒÉÍÙÍ ÏÔÏÂÒÁÖÅÎÉÑÍ {Y} ×

{0; 1; : : : ; L}.îÁÓ ÂÕÄÕÔ ÉÎÔÅÒÅÓÏ×ÁÔØ ÁÓÉÍ�ÔÏÔÉÞÅÓËÉÅ Ó×ÏÊÓÔ×Á ÍÉÎÉÍÁËÓÎÏÇÏÒÉÓËÁ × ÓÌÕÞÁÅ ÒÁÚÒÅÖÅÎÎÙÈ �ÏÄÍÁÔÒÉ� Ck = Ck(N;M; n;m; a). ðÒÅÄ-�ÏÌÏÖÉÍ, ÞÔÏ N → ∞; M → ∞; n→ ∞; m→ ∞;p = n=N → 0; q = m=M → 0: (1.3)îÁÚÏ×ÅÍ ÔÅÓÔ ÓÏÓÔÏÑÔÅÌØÎÙÍ × ÍÉÎÉÍÁËÓÎÏÍ ÓÍÙÓÌÅ, ÅÓÌÉ R( ) → 0�ÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ (1.3).âÕÄÅÍ ÉÓËÁÔØ ÇÒÁÎÉÞÎÙÅ ÚÎÁÞÅÎÉÑ ÄÌÑ a: ÎÉÖÎÉÅ ÇÒÁÎÉ�Ù { ÕÓÌÏ-×ÉÑ, �ÒÉ ËÏÔÏÒÙÈ ÍÉÎÉÍÁËÓÎÙÊ ÒÉÓË ÓÔÒÅÍÉÔÓÑ Ë ÅÄÉÎÉ�Å, Á ÔÁËÖÅ×ÅÒÈÎÉÅ ÇÒÁÎÉ�Ù { ÕÓÌÏ×ÉÑ, �ÒÉ ËÏÔÏÒÙÈ ÍÉÎÉÍÁËÓÎÙÊ ÒÉÓË ÓÔÒÅÍÉÔ-ÓÑ Ë ÎÕÌÀ. ðÒÉ ÉÚÕÞÅÎÉÉ ×ÅÒÈÎÉÈ ÇÒÁÎÉ� ÂÕÄÅÔ �ÏÓÔÒÏÅÎ ÓÏÓÔÏÑÔÅÌØ-ÎÙÊ × ÍÉÎÉÍÁËÓÎÏÍ ÓÍÙÓÌÅ ÔÅÓÔ.áÎÁÌÏÇÉÞÎÙÅ ÚÁÄÁÞÉ × ÎÅÓËÏÌØËÏ ÉÎÏÊ �ÏÓÔÁÎÏ×ËÅ ÉÚÕÞÁÌÉÓØ, × ÞÁÓÔ-ÎÏÓÔÉ × [1{5℄. íÙ ÓÕÝÅÓÔ×ÅÎÎÏ ÉÓ�ÏÌØÚÕÅÍ ÒÅÚÕÌØÔÁÔÙ ÒÁÂÏÔÙ [1℄.÷ ÎÅÊ ÄÏÓÔÁÔÏÞÎÏ �ÏÄÒÏÂÎÏ �ÒÅÄÓÔÁ×ÌÅÎÁ ÉÓÔÏÒÉÑ ÉÚÕÞÅÎÉÑ �ÏÄÏÂÎÙÈÚÁÄÁÞ. òÅÚÕÌØÔÁÔÙ, �ÏÌÕÞÅÎÎÙÅ ÄÌÑ ÇÁÕÓÓÏ×ÓËÏÇÏ ÓÌÕÞÁÑ × ÒÁÂÏÔÅ [2℄,×ÅÒÎÙ ÔÏÌØËÏ �Ï �ÏÒÑÄËÕ. ðÏÜÔÏÍÕ ÒÅÚÕÌØÔÁÔÙ, �ÒÉ×ÅÄÅÎÎÙÅ × ÎÅÊ ÄÌÑÓÌÕÞÁÑ, ËÏÇÄÁ ÏÛÉÂËÉ ÎÁÂÌÀÄÅÎÉÑ �ij ÒÁÓ�ÒÅÄÅÌÅÎÙ ÎÅ �Ï ÓÔÁÎÄÁÒÔÎÏ-ÍÕ ÇÁÕÓÓÏ×ÓËÏÍÕ ÚÁËÏÎÕ, ÎÅ �ÒÅÄÓÔÁ×ÌÑÅÔÓÑ ×ÏÚÍÏÖÎÙÍ ÉÓ�ÏÌØÚÏ×ÁÔØ



302 é. á. óõóìéîá, ï. ÷. óïëïìï÷× ÎÁÛÉÈ ÒÁÓÓÍÏÔÒÅÎÉÑÈ. ÷ ÒÁÂÏÔÅ [3℄ �ÏËÁÚÁÎÏ, ÞÔÏ �ÒÏ×ÅÒËÁ ÇÉ�ÏÔÅÚÙH0 : Yij = �ij �ÒÉ ÌÀÂÙÈ (i; j); i ∈ {1; : : : ; N}; j ∈ {1; : : : ;M};�ÒÏÔÉ× ÁÌØÔÅÒÎÁÔÉ×Ù: ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÁÑ �ÏÄÍÁÔÒÉ�Á C = Ck, k =1; : : : ; L, ÒÁÚÍÅÒÁ n×m ÉÓÈÏÄÎÏÊ ÍÁÔÒÉ�Ù Y = {Yij} ÒÁÚÍÅÒÁ N ×M ,ÞÔÏ Yij = {�ij �ÒÉ (i; j) 6∈ Ck;�ij + sij ; sij > a > 0 �ÒÉ (i; j) ∈ Ck;×ÏÚÍÏÖÎÁ × ÂÏÌÅÅ ÛÉÒÏËÉÈ ÕÓÌÏ×ÉÑÈ, ÞÅÍ ÉÚÕÞÁÅÍÁÑ ÎÁÍÉ ÚÁÄÁÞÁ (ÓÍ.[1℄, ÇÌÁ×Á 2.2).
§2. ï�ÔÉÍÁÌØÎÙÊ ÂÁÊÅÓÏ×ÓËÉÊ ÔÅÓÔòÁÓÓÍÏÔÒÉÍ ÂÁÊÅÓÏ×ÓËÕÀ ÚÁÄÁÞÕ �ÒÏ×ÅÒËÉ k �ÒÏÓÔÙÈ ÇÉ�ÏÔÅÚ. ðÕÓÔØ

{X ;A;P} { ÓÔÁÔÉÓÔÉÞÅÓËÉÊ ÜËÓ�ÅÒÉÍÅÎÔ É �ÕÓÔØ P1; : : : ;Pk { ×ÅÒÏ-ÑÔÎÏÓÔÎÙÅ ÍÅÒÙ, Pl ∈ P ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ l-ÏÊ ÇÉ�ÏÔÅÚÅ Ï ÎÁÂÌÀÄÅÎÉÉx ∈ X . ðÕÓÔØ � = {�1; : : : ; �k} { Á�ÒÉÏÒÎÙÅ ×ÅÒÏÑÔÎÏÓÔÉ ÓÏÏÔ×ÅÔÓÔ×Õ-ÀÝÉÈ ÇÉ�ÏÔÅÚ, ÇÄÅ �l > 0; l = 1; : : : ; k; k
∑l=1�l = 1. äÌÑ ÔÅÓÔÁ  =  (x){ ÉÚÍÅÒÉÍÏÇÏ ÏÔÏÂÒÁÖÅÎÉÑ X → {1; : : : ; k} ÒÁÓÓÍÏÔÒÉÍ ×ÅÒÏÑÔÎÏÓÔÉÏÛÉÂÏË Rl( ) = Pl( 6= l) = 1−Pl( = l). éÈ ÓÒÅÄÎÅÅ ÚÎÁÞÅÎÉÅ (ÓÍÅÓØ�Ï ÍÅÒÅ �) ÎÁÚÏ×ÅÍ ÂÁÊÅÓÏ×ÓËÉÍ ÒÉÓËÏÍ ÔÅÓÔÁ:RB( ) = k

∑l=1 �lRl( ) = 1− k
∑l=1 �lPl( = l):âÕÄÅÍ ÎÁÚÙ×ÁÔØ ÔÅÓÔ  ∗(x) Ï�ÔÉÍÁÌØÎÙÍ, ÅÓÌÉ RB( ∗) = inf RB( )= RB , ÇÄÅ ÉÎÆÉÍÕÍ ÂÅÒÅÔÓÑ �Ï ×ÓÅÍ ÉÚÍÅÒÉÍÙÍ ÏÔÏÂÒÁÖÅÎÉÑÍ X× {1; : : : ; k}. èÏÒÏÛÏ ÉÚ×ÅÓÔÎÏ, ÞÔÏ ÄÌÑ ÌÀÂÏÊ Á�ÒÉÏÒÎÏÊ ÍÅÒÙ � =

{�0; : : : ; �L}, L
∑k=0 �k = 1, ÂÁÊÅÓÏ×ÓËÉÊ ÒÉÓË ÎÅ �ÒÅ×ÏÓÈÏÄÉÔ ÍÉÎÉÍÁËÓ-ÎÏÇÏ ÒÉÓËÁ. �Ï ÅÓÔØ,RB = inf L

∑k=0 �k Rk( ) 6 RM = inf R( ) = inf maxk=0;:::;LRk( ): (2.1)âÕÄÅÍ �ÒÅÄ�ÏÌÁÇÁÔØ, ÞÔÏ �ÒÉ ×ÓÅÈ l = 1; : : : ; k ÓÕÝÅÓÔ×ÕÀÔ fl(x) {�ÌÏÔÎÏÓÔÉ ÍÅÒ Pl �Ï ÏÔÎÏÛÅÎÉÀ Ë ÏÂÝÅÊ ÍÅÒÅ P.



ó÷ñúø úáäáþé óåìåëãéé 303ðÒÅÄÌÏÖÅÎÉÅ 2.1. ï�ÔÉÍÁÌØÎÙÊ ÔÅÓÔ × ÂÁÊÅÓÏ×ÓËÏÊ �ÒÏ×ÅÒËÅ k�ÒÏÓÔÙÈ ÇÉ�ÏÔÅÚ ÉÍÅÅÔ ×ÉÄ: ∗(x) = argmax16l6k �l fl(x):�ÁËÉÍ ÏÂÒÁÚÏÍ, ÔÅÓÔ  ∗(x) = l0, ÅÓÌÉ �l0 fl0(x) > �l fl(x) �ÒÉ l ∈
{1; : : : ; L}, l 6= l0. ÷ ÓÌÕÞÁÅ ÒÁ×ÅÎÓÔ×Á �l0 fl0(x) = �l fl(x) �ÒÉ l ∈
{1; : : : ; L}, l 6= l0, �ÒÉÍÅÎÑÅÔÓÑ ÄÏ�ÏÌÎÉÔÅÌØÎÁÑ �ÒÏ�ÅÄÕÒÁ ÒÏÚÙÇÒÙ-ÛÁ.äÏËÁÚÁÔÅÌØÓÔ×Ï. îÕÖÎÏ ÎÁÊÔÉ ÍÉÎÉÍÕÍ ÓÌÅÄÕÀÝÅÇÏ ×ÙÒÁÖÅÎÉÑ:RB( ) = i=k

∑i=1 Pi( 6= i)�i;ÇÄÅ ÒÉÓË ÍÉÎÉÍÉÚÉÒÕÅÔÓÑ �Ï ÍÎÏÖÅÓÔ×Õ ×ÓÅÈ ÔÅÓÔÏ×  : X → {1; : : : ; k}.éÍÅÅÍ RB( ) = i=k
∑i=1 Pi( 6= i)�i = 1− i=k

∑i=1 Pi( = i)�i:�ÁËÉÍ ÏÂÒÁÚÏÍ, ÚÁÄÁÞÁ Ó×ÏÄÉÔÓÑ Ë ÎÁÈÏÖÄÅÎÉÀ ÍÁËÓÉÍÕÍÁ ×ÙÒÁÖÅ-ÎÉÑ: W = i=k
∑i=1 Pi( = i)�i: (2.2)÷ ÓÉÌÕ ÔÏÇÏ, ÞÔÏ fi(x) Ñ×ÌÑÅÔÓÑ �ÌÏÔÎÏÓÔØÀ ×ÅÒÏÑÔÎÏÓÔÎÏÊ ÍÅÒÙ Pi,×ÙÒÁÖÅÎÉÅ (2.2) �ÒÉÍÅÔ ×ÉÄ:W = i=k
∑i=1 ∫

Xi �i fi(x) dx; (2.3)ÇÄÅ Xi = {x ∈ X :  (x) = i}, i = 1; : : : ; k. ìÅÇËÏ ×ÉÄÅÔØ, ÞÔÏ ÓÕÍÍÁ(2.3) ÄÏÓÔÉÇÁÅÔ ÍÁËÓÉÍÕÍÁ, ÅÓÌÉ
Xi = { x ∈ X : �i fi(x) > �j fj(x); ∀j = 1; : : : ; k }: �úÁÍÅÞÁÎÉÅ 2.1. åÓÌÉ ÍÙ ÈÏÔÉÍ Ó×ÑÚÁÔØ ÂÁÊÅÓÏ×ÓËÕÀ ÚÁÄÁÞÕ �ÒÏ×ÅÒ-ËÉ ÇÉ�ÏÔÅÚ (1.2) Ó ÓÅÌÅË�ÉÅÊ, ÔÏ ÅÓÔÅÓÔ×ÅÎÎÏ �ÒÅÄ�ÏÌÁÇÁÔØ, ÞÔÏ Á�ÒÉ-ÏÒÎÙÅ ×ÅÒÏÑÔÎÏÓÔÉ �k, k = 1; : : : ; L, ÓÏ×�ÁÄÁÀÔ.ðÒÅÄÌÏÖÅÎÉÅ 2.2. ïÂÏÚÎÁÞÉÍ M = mna2 + logLa + log p1−pa . òÁÓÓÍÏ-ÔÒÉÍ Á�ÒÉÏÒÎÕÀ ÍÅÒÕ � = (�0; : : : ; �L), �0 = p, �k = 1−pL ; k = 1; : : : ; L,



304 é. á. óõóìéîá, ï. ÷. óïëïìï÷ÇÄÅ 0 < p < 1 { ×ÅÒÏÑÔÎÏÓÔØ ÔÏÇÏ, ÞÔÏ sij = 0 ÄÌÑ ÌÀÂÙÈ i; j. �ÏÇÄÁÔÅÓÔ~ op(Y) = 









0; maxk {

∑Ck Yij} < M;l > 0; maxk {

∑Ck Yij} > M; argmaxk {

∑Ck Yij} = Cl; (2.4)Ñ×ÌÑÅÔÓÑ Ï�ÔÉÍÁÌØÎÙÍ ÂÁÊÅÓÏ×ÓËÉÍ ÔÅÓÔÏÍ ÄÌÑ �ÒÏ×ÅÒËÉ ÇÉ�Ï-ÔÅÚ (1.2), ÅÓÌÉ sij = 0 ÉÌÉ sij = a.äÏËÁÚÁÔÅÌØÓÔ×Ï. éÚ �ÒÅÄÌÏÖÅÎÉÑ 2.1 ÓÌÅÄÕÅÔ, ÞÔÏ Ï�ÔÉÍÁÌØÎÙÊ ÂÁÊ-ÅÓÏ×ÓËÉÊ ÔÅÓÔ × ÄÁÎÎÏÊ ÚÁÄÁÞÅ ÄÏÌÖÅÎ ÉÍÅÔØ ×ÉÄ: (Y) = argmax06k6L �k fk(Y );ÇÄÅ f0(Y ) ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÍÁÔÒÉ�Å Y Ó �ÅÎÔÒÉÒÏ×ÁÎÎÙÍÉ ÜÌÅÍÅÎÔÁÍÉYij ∼ N(0; 1), Á ËÁÖÄÁÑ ÆÕÎË�ÉÑ fk(Y ); k = 1; : : : ; L, ÓÏÏÔ×ÅÔÓÔ×ÕÅÔÍÁÔÒÉ�Å Y, × ËÏÔÏÒÏÊ sij = 0 �ÒÉ (i; j) =∈ Ck É sij = a > 0 �ÒÉ (i; j) ∈Ck. áÒÇÕÍÅÎÔ ÍÁËÓÉÍÕÍÁ ÎÅ ÉÚÍÅÎÉÔÓÑ, ÅÓÌÉ ÒÁÚÄÅÌÉÔØ ×ÓÅ ×ÙÒÁÖÅÎÉÑÎÁ f0(Y ) { �ÏÌÏÖÉÔÅÌØÎÕÀ ËÏÎÓÔÁÎÔÕ. óÌÅÄÏ×ÁÔÅÌØÎÏ, Ï�ÔÉÍÁÌØÎÙÊÔÅÓÔ ÍÏÖÎÏ ÉÓËÁÔØ × ×ÉÄÅ: (Y) = argmax06k6L �k fk(Y )f0(Y ) ;ÇÄÅ fk(Y )f0(Y ) = dPkdP0 { ÏÔÎÏÛÅÎÉÅ �ÒÁ×ÄÏ�ÏÄÏÂÉÑ ÄÌÑ ÇÉ�ÏÔÅÚÙ Hk. úÄÅÓØf0(Y ) ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÇÉ�ÏÔÅÚÅ H0 : sij = 0 �ÒÉ ×ÓÅÈ ÄÏ�ÕÓÔÉÍÙÈ (i; j),Á fk(Y ) ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÇÉ�ÏÔÅÚÅ Hk : sij = a > 0, (i; j) ∈ Ck, sij = 0,(i; j) =∈ Ck:äÌÑ H0 ÏÔÎÏÛÅÎÉÅ �ÒÁ×ÄÏ�ÏÄÏÂÉÑ ÒÁ×ÎÏ 1, ÎÁÊÄÅÍ fk(Y )f0(Y ) �ÒÉ k =1; : : : ; L. ÷ÓÅ {�ij} ÎÅÚÁ×ÉÓÉÍÙ É ÒÁÓ�ÒÅÄÅÌÅÎÙ �Ï ÓÔÁÎÄÁÒÔÎÏÍÕ ÎÏÒ-ÍÁÌØÎÏÍÕ ÚÁËÏÎÕ. óÌÅÄÏ×ÁÔÅÌØÎÏ,fk(Y )f0(Y ) = ∏(i;j)=∈Ckexp(−Y 2ij=2) × ∏(i;j)∈Ckexp(−(Yij − a)2=2)
∏16i6N;16j6Mexp(−Y 2ij=2) :



ó÷ñúø úáäáþé óåìåëãéé 305ðÒÉÈÏÄÉÍ Ë ×ÙÒÁÖÅÎÉÀ:fk(Y )f0(Y ) = exp(−a2nm2 + a ∑(i;j)∈Ck Yij):ïÔËÕÄÁ�0 f0(Y )f0(Y ) = p;�k fk(Y )f0(Y ) = 1− pL exp(−a2nm2 + a ∑(i;j)∈Ck Yij); k = 1; : : : ; L:÷ ÒÅÚÕÌØÔÁÔÅ ÉÓ�ÏÌØÚÏ×ÁÎÉÑ Ï�ÔÉÍÁÌØÎÏÇÏ ÂÁÊÅÓÏ×ÓËÏÇÏ ÔÅÓÔÁ ÇÉ�Ï-ÔÅÚÁ H0 �ÒÉÎÉÍÁÅÔÓÑ �ÒÉ ÕÓÌÏ×ÉÉ:maxk ∑Ck Yij < mna2 + log(L)a + log p1− pa :åÓÌÉ ÜÔÏ ÕÓÌÏ×ÉÅ ÎÅ ×Ù�ÏÌÎÅÎÏ, × ×ÙÒÁÖÅÎÉÉ �k fk(Y )f0(Y ) ÎÕÖÎÏ ÍÁËÓÉ-ÍÉÚÉÒÏ×ÁÔØ ÓÕÍÍÕ ∑(i;j)∈Ck Yij . óÌÅÄÏ×ÁÔÅÌØÎÏ, ÔÅÓÔ ÄÏÌÖÅÎ �ÒÉÎÉÍÁÔØÇÉ�ÏÔÅÚÕ Hl, ÅÓÌÉ argmaxk ∑Ck Yij = Cl. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÔÅÓÔ (2.4) Ñ×ÌÑ-ÅÔÓÑ Ï�ÔÉÍÁÌØÎÙÍ ÂÁÊÅÓÏ×ÓËÉÍ ÔÅÓÔÏÍ. �úÁÍÅÔÉÍ, ÞÔÏ �ÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ (1.3)mna2 + log(L)a + log p1− pa ∼ mna2 + log(L)a =M1:äÁÌÅÅ ÍÙ ÂÕÄÅÍ ÒÁÓÓÍÁÔÒÉ×ÁÔØ É ÁÎÁÌÉÚÉÒÏ×ÁÔØ ÔÅÓÔ op(Y) = 









0; maxk {

∑Ck Yij} < M1;l > 0; maxk {

∑Ck Yij} > M1; argmaxk {

∑Ck Yij} = Cl: (2.5)úÁÍÅÞÁÎÉÅ 2.2. úÁÍÅÔÉÍ, ÞÔÏ ÉÚ ÓÏÏÂÒÁÖÅÎÉÊ ÓÉÍÍÅÔÒÉÉ Ri( op) =Rj( op) �ÒÉ 1 6 i; j 6 L.
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§3. ÷ÅÒÈÎÉÅ ÇÒÁÎÉ�ÙðÕÓÔØ ×Ù�ÏÌÎÅÎÏ (1.3). õËÁÖÅÍ ÕÓÌÏ×ÉÑ, �ÒÉ ËÏÔÏÒÙÈ ÍÉÎÉÍÁËÓ-ÎÙÊ ÒÉÓË RM → 0, Á ÔÁËÖÅ �ÏËÁÖÅÍ, ÞÔÏ �ÒÉ ÜÔÉÈ ÕÓÌÏ×ÉÑÈ ÔÅÓÔ(2.5) Ñ×ÌÑÅÔÓÑ ÓÏÓÔÏÑÔÅÌØÎÙÍ, ÔÏ ÅÓÔØ, ÅÇÏ ÍÉÎÉÍÁËÓÎÙÊ ÒÉÓË ÓÔÒÅ-ÍÉÔÓÑ Ë ÎÕÌÀ. úÁÍÅÔÉÍ, ÞÔÏ, ÅÓÌÉ RM → 0, ÔÏ ÂÁÊÅÓÏ×ÓËÉÊ ÒÉÓËRB = inf RB( ) → 0 ÄÌÑ ÌÀÂÏÇÏ ÎÁÂÏÒÁ Á�ÒÉÏÒÎÙÈ ×ÅÒÏÑÔÎÏÓÔÅÊ� = {�1; : : : ; �k}; pi > 0; ∑ki=1 pi = 1.ï�ÒÅÄÅÌÉÍ ÏÓÎÏ×ÎÙÅ ×ÅÌÉÞÉÎÙ, ÎÅÏÂÈÏÄÉÍÙÅ × ÄÁÌØÎÅÊÛÉÈ ÒÁÓÓÍÏ-ÔÒÅÎÉÑÈ: B = Bn;m;N;M = min{A1; A2; A}ÇÄÅ A = a√nm

√2(n log(p−1) +m log(q−1)) ;A1 = a√m√2(√ log(n) +√ log(N − n)) ;A2 = a√n√2(√ log(m) +√ log(M −m)) : (3.1)
îÁÍ �ÏÔÒÅÂÕÅÔÓÑ ÓÌÅÄÕÀÝÅÅ ÚÁÍÅÞÁÎÉÅ.úÁÍÅÞÁÎÉÅ 3.1. æÕÎË�ÉÑ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÓÕÍÍÙ Y = ∑ni=1Xi { ÎÅÚÁ-×ÉÓÉÍÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ, ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ �Ï ÓÔÁÎÄÁÒÔÎÏÍÕ ÎÏÒ-ÍÁÌØÎÏÍÕ ÚÁËÏÎÕ, ÉÍÅÅÔ ×ÉÄ FY (t) = P(Y < t) = �(t=√n), ÇÄÅ �( · ) {ÆÕÎË�ÉÑ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÓÔÁÎÄÁÒÔÎÏÇÏ ÎÏÒÍÁÌØÎÏÇÏ ÚÁËÏÎÁ. ëÒÏÍÅ ÔÏ-ÇÏ, �ÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ (1.3) Ó�ÒÁ×ÅÄÌÉ×Ï ÓÏÏÔÎÏÛÅÎÉÅ log(CnN ) ∼n log(N=n).ðÒÅÄÌÏÖÅÎÉÅ 3.1. ðÕÓÔØ ×Ù�ÏÌÎÅÎÏ (1.3) É B = Bn;m;N;M , Ï�ÒÅÄÅ-ÌÅÎÎÏÅ (3.1), ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀlim inf Bn;m;N;M > 1: (3.2)�ÏÇÄÁ ÔÅÓÔ, Ï�ÒÅÄÅÌÅÎÎÙÊ (2.5), Ñ×ÌÑÅÔÓÑ ÓÏÓÔÏÑÔÅÌØÎÙÍ, ÔÏ ÅÓÔØR( op) = maxk=0;:::;LPHk ( (Y) 6= k) → 0.äÏËÁÚÁÔÅÌØÓÔ×Ï. �ÁË ËÁËR( op) = maxk=0;:::;LRk( op) = max(R0( op); R1( op));



ó÷ñúø úáäáþé óåìåëãéé 307ÎÕÖÎÏ ÄÏËÁÚÁÔØ, ÞÔÏ R0( op) É R1( op) ÏÄÎÏ×ÒÅÍÅÎÎÏ ÓÔÒÅÍÑÔÓÑ ËÎÕÌÀ.I. ï�ÅÎËÁ ÒÉÓËÁ R1( op). ðÏËÁÖÅÍ, ÞÔÏ �ÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ�ÒÅÄÌÏÖÅÎÉÑ R1( op) → 0. ïÞÅ×ÉÄÎÏ, ÞÔÏR1( op) = PH1 ( op 6= 1) = PH1(maxk ∑Ck Yij > ∑C1 Yij)+PH1(maxk ∑Ck Yij = ∑C1 Yij ; ∑C1 Yij < mna2 + logLa )

6 P1 +P2; (3.3)ÇÄÅ P1 = PH1(maxk ∑Ck Yij > ∑C1 Yij), P2 = PH1(∑C1 Yij < mna2 + logLa ).÷ ÄÏËÁÚÁÔÅÌØÓÔ×Å ÔÅÏÒÅÍÙ 2.1 × [1℄ �ÏËÁÚÙ×ÁÅÔÓÑ, ÞÔÏ P1 → 0 �ÒÉ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ (1.3) É (3.2). úÎÁÞÉÔ ÜÔÏ ×ÅÒÎÏ É × ÕÓÌÏ×ÉÑÈ �ÒÅÄ-ÌÏÖÅÎÉÑ.òÁÓÓÍÏÔÒÉÍ ÔÅ�ÅÒØ P2 { ×ÔÏÒÏÅ ÓÌÁÇÁÅÍÏÅ × �ÏÓÌÅÄÎÅÍ ×ÙÒÁÖÅÎÉÉ(3.3). äÌÑ ÎÅÇÏ Ó�ÒÁ×ÅÄÌÉ×Ï ÒÁ×ÅÎÓÔ×ÏP2 = PH1(∑C1 Yij < mna2 + logLa )=PH1(∑C1 (�ij + a)<mna2 + logLa )= PH1(∑C1 �ij +mna < mna2 + logLa )= PH1(∑C1 �ij < −mna2 + logLa ):éÓ�ÏÌØÚÕÑ ÚÁÍÅÞÁÎÉÅ 3.1, ÉÍÅÅÍPH1(∑C1 �ij < −mna2 + logLa ) = �(

−a√mn2 + logLa√mn)= �(

−a√mn2 (1− 2 logLa2mn )):ëÒÏÍÅ ÔÏÇÏ, ÓÎÏ×Á ÉÓ�ÏÌØÚÕÑ ÚÁÍÅÞÁÎÉÅ 3.1, ÕÓÌÏ×ÉÅ (3.2), Á ÔÁËÖÅÒÁ×ÅÎÓÔ×Ï CnN · CmM = L, �ÏÌÕÞÁÅÍa2mn2 logL ∼ 1 + Æ; Æ > 0; (3.4)



308 é. á. óõóìéîá, ï. ÷. óïëïìï÷ÇÄÅ ×ÅÌÉÞÉÎÁ Æ = Æ(N;M; n;m; a) ÒÁ×ÎÏÍÅÒÎÏ ÏÔÄÅÌÅÎÁ ÏÔ ÎÕÌÑ �ÒÉ×Ù�ÏÌÎÅÎÉÉ (1.3). óÌÅÄÏ×ÁÔÅÌØÎÏ,�(

−a√mn2 (1− 2 logLa2mn ))

∼ �(

−a√mn2 Æ(1 + Æ)):éÚ ÕÓÌÏ×ÉÑ (3.2) ÓÌÅÄÕÅÔ, ÞÔÏ a√mn → ∞. ïÔÓÀÄÁ �ÏÌÕÞÁÅÍ, ÞÔÏP2→0, ÕÓÌÏ×ÉÑ (1.3), (3.2) ×ÌÅËÕÔ R1( op) → 0.II. ï�ÅÎËÁ ÒÉÓËÁ R0. éÓ�ÏÌØÚÕÑ ÈÏÒÏÛÏ ÉÚ×ÅÓÔÎÕÀ ÁÓÉÍ�ÔÏÔÉËÕ�(x) ∼ 1√2� e−x2=2(−x) �ÒÉ x→ −∞; (3.5)�ÏËÁÖÅÍ, ÞÔÏ R0( op) → 0. éÍÅÅÍR0( op) =PH0( op 6= 0) = PH0( maxk=1;:::; L ∑(i;j)∈Ck Yij >
mna2 + logLa )

6

L
∑k=1PH0( ∑(i;j)∈Ck Yij >

mna2 + logLa )= L · �(

−
(a√mn2 + logLa√mn)):éÚ (3.5) ÓÌÅÄÕÅÔ, ÞÔÏ �ÒÉ ×Ù�ÏÌÎÅÎÉÉ (1.3) ÄÌÑ ÄÏÓÔÁÔÏÞÎÏ ÂÏÌØÛÉÈn; m Ó�ÒÁ×ÅÄÌÉ×Ï ÎÅÒÁ×ÅÎÓÔ×Ï:L · �(

−
(a√mn2 + logLa√mn))

6 exp(−(a√mn2 + logLa√mn)2/2 + logL):(3.6)òÁÓÓÍÏÔÒÉÍ �ÒÁ×ÕÀ ÞÁÓÔØ ÎÅÒÁ×ÅÎÓÔ×Á (3.6). éÚ ÓÏÏÔÎÏÛÅÎÉÑ (3.4) �Ï-ÌÕÞÁÅÍ mna28 − logL2 + log2 L2mna2 ∼ 1 + Æ4 logL− logL2 + logL4(1 + Æ)= logL4 Æ21 + Æ → ∞:óÌÅÄÏ×ÁÔÅÌØÎÏ, × ÕÓÌÏ×ÉÑÈ �ÒÅÄÌÏÖÅÎÉÑ 3.1, ÉÍÅÅÍ R0( op) → 0. �óÌÅÄÓÔ×ÉÅ 3.1. ðÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ (1.3), (3.2) ÍÉÎÉÍÁËÓÎÙÊÒÉÓË RM = inf R( ) 6 R( op) → 0. ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ RB(�) ÂÁÊÅ-ÓÏ×ÓËÉÊ ÒÉÓË, ×ÏÚÎÉËÁÀÝÉÊ �ÒÉ Á�ÒÉÏÒÎÏÍ ÒÁÓ�ÒÅÄÅÌÅÎÉÉ �. éÍÅÅÍ



ó÷ñúø úáäáþé óåìåëãéé 309RB(�) 6 RM , ÓÌÅÄÏ×ÁÔÅÌØÎÏ, RB(�) → 0 �ÒÉ ÌÀÂÏÍ Á�ÒÉÏÒÎÏÍ ÒÁÓ-�ÒÅÄÅÌÅÎÉÉ �.úÁÍÅÞÁÎÉÅ 3.2. ÷ �ÁÒÁÇÒÁÆÅ 3 ×ÓÅ ÒÁÓÓÍÏÔÒÅÎÉÑ É ÄÏËÁÚÁÔÅÌØÓÔ×Á�ÒÏ×ÏÄÉÌÉÓØ × �ÒÅÄ�ÏÌÏÖÅÎÉÉ, ÞÔÏ sij = 0 ÉÌÉ sij = a. ìÅÇËÏ ×ÉÄÅÔØ(ÓÒÁ×ÎÉ Ó [1℄, ÚÁÍÅÞÁÎÉÅ 2.1), ÞÔÏ ×ÓÅ ÒÁÓÓÍÏÔÒÅÎÉÑ É ÄÏËÁÚÁÔÅÌØÓÔ×Á�ÅÒÅÎÏÓÑÔÓÑ ÎÁ ÓÌÕÞÁÊ sij = 0 ÉÌÉ sij > a.
§4. îÉÖÎÉÅ ÇÒÁÎÉ�ÙõËÁÖÅÍ ÕÓÌÏ×ÉÑ, �ÒÉ ËÏÔÏÒÙÈ ÍÉÎÉÍÁËÓÎÙÊ ÒÉÓË RM ÓÔÒÅÍÉÔÓÑË 1.ðÒÅÄÌÏÖÅÎÉÅ 4.1. ðÕÓÔØ ×Ù�ÏÌÎÅÎÏ (1.3) É B = Bn;m;N;M , Ï�ÒÅÄÅ-ÌÅÎÎÏÅ (3.1), ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀlim supBn;m;N;M < 1: (4.1)�ÏÇÄÁ PH1(maxk ∑Ck Yij > ∑C1 Yij) → 1:äÏËÁÚÁÔÅÌØÓÔ×Ï. òÁÓÓÍÏÔÒÉÍ ÚÁÄÁÞÕ ÞÉÓÔÏÊ ÓÅÌÅË�ÉÉ, ËÏÔÏÒÁÑ ÁÎÁ-ÌÏÇÉÞÎÁ ÄÁÎÎÏÊ, ÎÏ ÉÓËÌÀÞÁÅÔ ×ÏÚÍÏÖÎÏÓÔØ ÒÅÁÌÉÚÁ�ÉÉ ÇÉ�ÏÔÅÚÙ H0.�Ï ÅÓÔØ, × ÍÁÔÒÉ�Å Y ÏÂÑÚÁÔÅÌØÎÏ ÅÓÔØ �ÏÄÍÁÔÒÉ�Á Ck, ÔÁËÁÑ ÞÔÏsij = a > 0 ÄÌÑ (i; j) ∈ Ck É sij = 0 ÄÌÑ (i; j) 6∈ Ck. �ÅÏÒÅÍÁ 2.2 × [1℄ÕÔ×ÅÒÖÄÁÅÔ, ÞÔÏ �ÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ (1.3), (4.1)inf { maxk=1;:::; LPHk( (Y) 6= k)} → 1;ÇÄÅ ÉÎÆÉÍÕÍ ÂÅÒÅÔÓÑ �Ï ×ÓÅÍ ÉÚÍÅÒÉÍÙÍ ÏÔÏÂÒÁÖÅÎÉÑÍ {Y} × ÍÎÏ-ÖÅÓÔ×Ï {1; : : : ; L}.òÁÓÓÍÏÔÒÉÍ ÔÅÓÔ +(Y) = argmaxk=1;:::; L {

∑(i;j)∈Ck Yij}:÷ ÓÉÌÕ ÓÉÍÍÅÔÒÉÉ PHi( +(Y) 6= i) = PHj ( +(Y) 6= j), 1 6 i; j 6 L,ÓÌÅÄÏ×ÁÔÅÌØÎÏ,inf { maxk=1;:::;L PHk( (Y) 6= k)} 6 maxk=1;:::; LPHk( +(Y) 6= k)= PH1( +(Y) 6= 1) = PH1(maxk ∑Ck Yij > ∑C1 Yij): �
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0; maxk∈{1;:::;L}{∑Ck Yij} 6 R;l; argmaxk {

∑Ck Yij} = Cl; maxk∈{1;:::; L}{∑Ck Yij} > R;Ñ×ÌÑÅÔÓÑ Ï�ÔÉÍÁÌØÎÙÍ ÂÁÊÅÓÏ×ÓËÉÍ ÔÅÓÔÏÍ �ÒÉ Á�ÒÉÏÒÎÏÊ ÍÅÒÅ� = (�0; : : : ; �L), �k = 1=(L+ 1); k = 0; : : : ; L.äÏËÁÚÁÔÅÌØÓÔ×Ï. éÚ �ÒÅÄÌÏÖÅÎÉÑ 2.1 ÓÌÅÄÕÅÔ, ÞÔÏ Ï�ÔÉÍÁÌØÎÙÊ ÂÁÊ-ÅÓÏ×ÓËÉÊ ÔÅÓÔ × ÄÁÎÎÏÊ ÚÁÄÁÞÅ ÄÏÌÖÅÎ ÉÍÅÔØ ×ÉÄ: (Y) = argmax06k6L �kfk(Y);ÇÄÅ f0(Y ) ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÍÁÔÒÉ�Å Y Ó �ÅÎÔÒÉÒÏ×ÁÎÎÙÍÉ ÜÌÅÍÅÎÔÁÍÉYij ∼ N(0; 1), Á fk(Y ), k = 1; : : : ; L, ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÍÁÔÒÉ�Å Y, × ËÏÔÏ-ÒÏÊ E(Yij) = 0 �ÒÉ (i; j) =∈ Ck É E(Yij) = a > 0 �ÒÉ (i; j) ∈ Ck .óÌÅÄÏ×ÁÔÅÌØÎÏ, Ï�ÔÉÍÁÌØÎÙÊ ÔÅÓÔ ÍÏÖÎÏ ÉÓËÁÔØ × ×ÉÄÅ: (Y) = argmax06k6L fk(Y )f0(Y ) ;ÇÄÅ fk(Y )f0(Y ) = dPkdP0 { ÏÔÎÏÛÅÎÉÅ �ÒÁ×ÄÏ�ÏÄÏÂÉÑ ÄÌÑ ÇÉ�ÏÔÅÚÙ Hk. äÌÑH0 ÏÔÎÏÛÅÎÉÅ �ÒÁ×ÄÏ�ÏÄÏÂÉÑ ÒÁ×ÎÏ ÅÄÉÎÉ�Å, ÏÔÎÏÛÅÎÉÑ fk(Y )f0(Y ) ÄÌÑk = 1; : : : ; L ÂÙÌÉ ÎÁÊÄÅÎÙ �ÒÉ ÄÏËÁÚÁÔÅÌØÓÔ×Å �ÒÅÄÌÏÖÅÎÉÑ 2.2.éÍÅÅÍ f0(Y )f0(Y ) = 1; (4.2)fk(Y )f0(Y ) = exp(−a2nm2 + a ∑(i;j)∈Ck Yij); k = 1; : : : ; L: (4.3)ìÅÇËÏ ×ÉÄÅÔØ, ÞÔÏ f0(Y )f0(Y ) = 1 Ñ×ÌÑÅÔÓÑ ÍÁËÓÉÍÕÍÏÍ �ÒÉ ÕÓÌÏ×ÉÉ
∑Ck Yij < R; k ∈ {1; : : : ; L};



ó÷ñúø úáäáþé óåìåëãéé 311ÔÏ ÅÓÔØ, × ÜÔÏÍ ÓÌÕÞÁÅ Ï�ÔÉÍÁÌØÎÙÊ ÔÅÓÔ ÄÏÌÖÅÎ �ÒÉÎÉÍÁÔØ ÚÎÁÞÅ-ÎÉÅ 0. ðÒÉ maxk∈{1;:::;L}{ ∑(i;j)∈Ck Yij} > RÍÁËÓÉÍÁÌØÎÏÅ ÏÔÎÏÛÅÎÉÅ �ÒÁ×ÄÏ�ÏÄÏÂÉÑ ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÍÁËÓÉÍÁÌØ-ÎÏÊ ÓÕÍÍÅ ∑Ck Yij . ðÒÉ maxk∈{1;:::;L}{∑Ck Yij} = R ÍÁËÓÉÍÁÌØÎÏÅ ÏÔÎÏÛÅ-ÎÉÅ �ÒÁ×ÄÏ�ÏÄÏÂÉÑ ÄÏÓÔÉÇÁÅÔÓÑ �Ï ËÒÁÊÎÅÊ ÍÅÒÅ �ÒÉ Ä×ÕÈ ÇÉ�ÏÔÅÚÁÈ.âÕÄÅÍ ÓÞÉÔÁÔØ, ÞÔÏ × ÜÔÏÍ ÓÌÕÞÁÅ �ÒÉÎÉÍÁÅÔÓÑ H0. �ðÒÅÄÌÏÖÅÎÉÅ 4.3. ðÕÓÔØ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ (1.3) É (4.1). �ÏÇÄÁÍÉÎÉÍÁËÓÎÙÊ ÒÉÓË RM → 1.äÏËÁÚÁÔÅÌØÓÔ×Ï. òÁÓÓÍÏÔÒÉÍ Á�ÒÉÏÒÎÕÀ ÍÅÒÕ � = (�0; : : : ; �L),�k = 1=(L+1), k = 0; : : : ; L. éÚ �ÒÅÄÌÏÖÅÎÉÑ 4.2 ÓÌÅÄÕÅÔ, ÞÔÏ Ï�ÔÉÍÁÌØ-ÎÙÍ ÂÁÊÅÓÏ×ÓËÉÍ ÔÅÓÔÏÍ �ÒÉ ÄÁÎÎÏÊ Á�ÒÉÏÒÎÏÊ ÍÅÒÅ Ñ×ÌÑÅÔÓÑ ÔÅÓÔ  uÉ RB( u) = RB . óÏÇÌÁÓÎÏ (2.1) RB( u) = RB 6 RM . óÌÅÄÏ×ÁÔÅÌØÎÏ,ÄÏÓÔÁÔÏÞÎÏ ÄÏËÁÚÁÔØ, ÞÔÏ × ÕÓÌÏ×ÉÑÈ �ÒÅÄÌÏÖÅÎÉÑ RB( u) → 1. ï�Å-ÎÉÍ ÂÁÊÅÓÏ×ÓËÉÊ ÒÉÓË ÔÅÓÔÁ  u:RB( u) = L
∑k=0 1L+ 1Rk( u) >

LL+ 1R1( u): (4.4)éÚ �ÒÅÄÌÏÖÅÎÉÑ 4.1 ÓÌÅÄÕÅÔR1( u) = PH1 ( u 6= 1) > PH1(maxk ∑Ck Yij > ∑C1 Yij) → 1: (4.5)
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