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��������������� ��� � (Minoru SASAKI)Nippon Chemial Industrial Co., LTD.� !"#$%&�' ()*+,- ./ 01(Masayuki HORIGUCHI)General Eduation, Yuge National College of Maritime Tehnology234� (+,�5 67 08 (Masami KURANO)Faulty of Eduation, Chiba University1 9:;�<=>?@AB (quality ontrol) CDEFGHEIABJ>KLM,N80OPCQRSGTUVWXWYABJ(f. [19℄) Z[I. UVWXWYABJM,\], ^_`aFbcd3� >efCABgh`ijk, lmnopqZ�raFstuvtwSGTxWyiuz{Y|Tw}~aFoI.�����iDET��L>?@ABC�EHM,��>���[�(f.[2, 6, 9, 18℄),?@AB><�Z�>������SGHEI. �����i���|T?@ABZM,��SGT��i�C|HABgh,stu�s�����stuvtwpqi��|H� ¡¢£>��C��|HE�(f. [9℄).¤¥¦, UVWXWYABJC�§Istuvtwpqi��nC��S̈ I©ª�|H, «�stuvtwpqABJ (f. [6℄) �[I. «�stuvtwpqABJC�EHM, ATS(Average Time to Signal, ¬Hstu��®FGT¯aFABghi°¥Tstu��®FGI±Z>¯piT �|, �>²³i�I)>� óµ¶n�·>�¸C�¹EHABJ>ºSi»¼|HEI. ½>��>�D�¤�|H, Baxley(f. [2℄) M, ¾�zt~¿}ÀtY>ÁÂo?@Ã�iÄÅÆITC«�stuvtwpqABJi�D|, Ç�stuvtwpqABJ�ÈÉHU~YÊCË�ÆI~¿}ÀtY>stuvtwÌi80 aF40 C ÍÆI�E śtuvtwÎD ÍC�Ï�[ÐT�|HEI.±T,��L>?@AB>ÑÒiÓÔÕ}ÀWyiÖ�×ØÙ�Úr�|H���|H,Ûn¶ÜªiDEHÝ�oABÞßiàI�� (f. [1, 4, 5, 7, 8, 10, 11℄) ÖoSGHEI.���á>âªZM,ÓÔ>Õ}ÀWyCãÆI�P��¡Ôäi1�>�PåæZç<ÆIèÂ�[I. (f. [15, 16, 20℄) |a|,éê>���ëZM�PÔä�ìí�|H1�>�PåæCçÆ½��îïZ[I½��[I. ±T,�P��aF�Påæi��[IEMðñÆI�ò,�>p>óEôEC�I4òo��õöi÷òø½Æ½��[I.½GF>îïiùúÆIâª�|HL. DeRobertis and J. A. Hartigan('1981) M, ûp���ª>Q¥iüý|HEI. ½GM,ÓÔÕ}ÀWyCãÆI�PÔäiËþ>[Iûp(intervals of measures) Zç�´�ÆIÖ>Z[I.1



���M, ûp���ªi�²³�ÓÔ (å�M�Ô) >0l���>?@ABC�D|H�P��Cã|H��o��L>?@ABªiüRÆI. ±T,��>3 Uw	ABJ(f. [13, 14, 19℄) M,
��üRÆIûp���ªiDET��L>ABJZM�P���|H�>�>ÔäiPüC|HEIao�Ö��ÆI.2 �����½>�ZM, [3℄ i��C|H�PËþQ >�=ÆI�iç�ÆËþûpi��|,�åÈiàI2�>�Òi>ÉI.� = (�1;1) iÕ}ÀWy�p�|H,�²³ � 2 �, å� �20(�Ô) >0l���N(�; �20) iQ¥,�>�þ�Ì f(x j �) MØZ�¥FGI:X � N(�; �20)f(x j �) = 1p2��0 e� (x��)22�20 (� 2 �) (1)� >5å�*aFoI !��*"iB �|H,«Ë�p(�;B)#>�-�gËþL; UC�EH,$H>A 2 B Cã|HL(A) � U(A) �ñ�%��òL � U �&Æ. L � U >�ò, L �U >�G'Gi()*���+)*CÖ�ûpI(L; U) iØZ�I.I(L; U) := fQ j L � Q � U;Q M�-�gËþ g (2)Õ}ÀWy� >�PÔäiçÆ�PËþ (prior measure)Q M, (�;B) #>�-�gËþL; U(L � U) >ûpI(L; U) C,±GI�ÆI.Æo�k,Ø�ñ�%��ÆI.Q 2 I(L; U) (3)½>�òûpI(L; U) i�PËþûp(intervals of prior measures) �E .́ g i(�;B)#>Q-«�å�Ì�ÆI�ò,&->./>TC�>�åiØ>�´CçÆ:Q(g) := Z� g(�)dQ(�)Ø>�ÒM, Q(b)Q() ; Q 2 I(L; U) >�i�¥HEI.011(f. [3℄)b;  i(�;B)#>Q-«�å�ÌZ,23>Q 2 I(L; U) Cã|HQ() > 0 �ÆI.½>�ò,Ø�ñ�%�. 2



1. inf nQ(b)Q() j Q 2 I(L; U)o M,Ø>âr�>�3>�� �|H�¥FGI:U(b � �)��L(b� �)+ = 0 (4)2. supnQ(b)Q() j Q 2 I(L; U)o M,Ø>âr�>�3>�� �|H�¥FGI:U(b � �)+�L(b� �)� = 0 (5)�|,23>�Ì g(�) Cã|Hg+(�) = maxfg(�); 0g; g�(�) = minfg(�); 0g (6)X = x i�Ë|T�ò>�PËþQ >��ËþQx MQx(A) = RA f(x j �)Q(d�) (A 2B) Z�¥FGI(f. [3℄). ½>�ò, ��Ëþ>$�fQx j Q 2 I(L;Q)g M¡M�ûp�|H�¥FGI½��ØZ�ÉFGI.012([3℄) fQx j Q 2 I(L;Q)g = I(Lx; Ux) (7)�|, Lx(A) = ZA f(x j �)dL; Ux(A) = ZA f(x j �)dU (A 2 B) (8)3 �	
����-������½>�ZM,��L>ûpABJ>ðñi«�CÆITC,Ëþûp>�-ÕW�ty��i��ÆI. SFC,�PËþûpi��WwËþZl�|, x2 >�Ò 1,2 iDEH��Ëþûp>�-ÕW�ty��i��nCàH��.��A�PËþQ M, ûpI(L; kL) C,±GI.�k,Q 2 I(L; kL) (9)�|, L M(�;B)#>��WwËþZ, k M0>�ÌZ[I.E±, X = x ��¥FGT�ò>��Ëþûp I(Lx; kLx) >�-ÕW�ty��i��|� .́ 0>Ì a Cã|HØi�I.ga(�) := 1(�1;a℄(�); �ga(�) := 1[a;1)(�) (10)3



�|, 1A M�*A >���ÌZ 1A(x) = (1 (x 2 A);0 (x =2 A)Z[I.Øi��ÆI: �(a j x) := sup�Q(ga)Q(1) j Q 2 I(Lx; kLx)� (11)�(a j x) := sup�Q(ga)Q(1) j Q 2 I(Lx; kLx)� (12)�|, 1 = 1(�1;1) Z[I.23>0 < � < 1Cã|H, �(p� j x) = �; �(p� j x) = �i�TÆp� = p�(x); p� = p�(x)iQ¥I. ½>�òQ((�1; p�℄)Q(1) � �; Q([p�;1))Q(1) � � (Q 2 I(Lx; kLx))�ñ�%�>Z, p�; p� i�G'G�c���#cûp�-ÕW�ty����� .́p�; p� iàITCØ>�Ò�èÂZ[I.013 (11)��� (12)Z�¥FGT�; � MØZ�¥FGI:�(a j x) = k (a�x�0 )1 + (k � 1) (a�x�0 ) (13)�(a j x) = k(1�  (a�x�0 ))k � (k � 1) (a�x�0 ) (14)�|,  (z) = Z z�1 1p2�e� t22 dt.���Ò 1 �(11) ��� = �(a j x) MØ>âr�>��|H�FGI.k Z a�1(1� �)+f(� j x)d� + k Z 1a (��)+f(� j x)d�+Z a�1(1� �)�f(� j x)d� + Z 1a (��)�f(� j x)d� = 0 (15)0 � � � 1 �� (1� �)� = 0; (��)� = ��; (1� �)+ = 1� �; (��)+ = 0 (16)4



�C k(1� �) Z a�1 f(� j x)d� � � Z 1a f(� j x)d� = 0k Z a�1 f(� j x)d� = ��k Z a�1 f(� j x)d� + Z 1a f(� j x)d��= ��1 + (k � 1) Z a�1 f(� j x)d�� :� C�EH���, � = k R a�1 f(x j �)d�1 + (k � 1) R a�1 f(� j x)d�½GM, (13) i3�ÆI.±T, � = �(a j x) MØ>âr�>��|H�FGI.k Z a�1(��)+f(� j x)d� + k Z 1a (1� �)+f(� j x)d�+Z a�1(��)�f(� j x)d� + Z 1a (1� �)�f(� j x)d� = 0 (17)0 � � � 1 C��,#���C� (16) aFk(1� �) Z 1a f(� j x)d� � � Z a�1 f(� j x)d� = 0k Z 1a f(� j x)d� = ��k Z 1a f(� j x)d� + Z a�1 f(� j x)d��= ��1 + (k � 1) Z 1a f(� j x)d��� = k R1a f(� j x)d�1 + (k � 1) R1a f(� j x)d� = k(1�  (a�x�0 ))1 + (k � 1)(1�  (a�x�0 )) = k(1�  (a�x�0 ))k � (k � 1) (a�x�0 )�ÐH, (14) i�I.�Ò 3 ��,Ø>�Bi�I.�� 1 �c���#c>�-ÕW�ty��p�; p� MØZ�¥FGI:p�(x) = x + �0 �1� �(1� �)k + �� (18)p�(x) = x + �0 �1� (1� �)k(1� �)k + �� (19)5



��p�(x) >��C��p�(x) MØ>a C�EH>$�>�Z[I.k �a� x�0 � = ��1 + (k � 1) �a� x�0 �� �a� x�0 � = �(1� �)k + �a� x�0 =  �1� �(1 + �)k + ��a = x+ �0 �1� �(1� �)k + ���(18) i�I.(14) ��p� MØ>a C�EH>$�>�Z[I.k�1�  �a� x�0 �� = �k � �(k � 1) �a� x�0 � �a� x�0 � = (1� �)k(1� �)k + �a = x+ �0 �1� (1� �)k(1� �)k + ���(19) i�I.�B 1 C�ÐH�¥FGTp�; p� M�FaCØ>�$�i��ÆI.� 1 23>Q 2 I(L; kL) Cã|HQx((�1; p�℄)Qx(1) � �; (20)Qx([p�;1℄)Qx(1) � �: (21)4 �������½½ZM, x3 ZàFGT�c���#cûpÕW�ty��iDEHûp���C�IABi�¥I. X1; X2; � � � ; Xn i0l���N (�; �20) aF4òSn >	
����ÆI.�|, �20 M�Ô�ÆI. ½>�ò, X � N ��; �20n � �oI.6



Ø>��iQ¥I. H0 : � = �0H1 : � < �0(H2 : � > �0)X = x >�ò, �c�-ÕW�ty�� p�(x) >��aF,�� H0 >ã%��H1 CãÆI23>Qx 2 I(Lx; kLx) >�3�¸���>���M(�1; p�(x)℄ �oI.��C,�� H0 >ã%��H2 CãÆI���M, [p�(x);1) �oI.�Ò 3 ��Øi�I:�0 � p�(x) () x � �0 + �0pn �1� �(1� �)k + ���0 � p�(x) () x � �0 + �0pn �1� (1� �)k(1� �)k + ���ÐH, ûp���ªC�I1�>*BnoABâª�|H,�3�¸2� >��Ý�����Ø>�´C�FGI:23>x 2 (�1;1) Cã|H,Ø>ûpD(�; k; n) i��ÆI:D(�; k; n) := ��0 + �0pn �1� �(1� �)k + �� ; �0 + �0pn �1� (1� �)k(1� �)k + ���½>�ò,ABâ��|HMX = x >�ò:(x 2 D oF¦ "Continue prodution"x =2 D oF¦ "Stop and investigate"�oI.ç 1 M,  �1 C�ÆIçZ, ç^Zk = 1 >�*>�>Ì	Mk
´��¸0låæ>2�*iç|HEI.ç2 M,stu�Ìn = 5 >�*>ABûpD(�; k; 5)Z[�, ç3 Mn = 20 >�*>ABûpD(�; k; 20)Z[I.�PËþûp�|H��WwËþL iDET I(L; kL) iQ¥HEI>Z, k = 1 >�òMI(L; L) = fLg �o�,�PËþ�|H��WwËþ (improper) i��|HEI½�CoI. ½>�*,¤¥¦� = 0:025 >�ò,ABûpM(�1:96; 1:96) �oI�, ½>½�Mç1aF�aFGI. ��C, k ��ÆG¦ABûpM�*>�,��>Ö�Z�ÆI. º�DEFGI3 Uw	ABJCM,k = 1; � = 0:00135>�*�ã�|HEI. ç1aF,���ûpABJC�EH3 Uw	ABJM, k = 4; � = 0:005 C�$|HEI½���aI. n >®�âaF��C�aI�´C,ç 3 >�G'G>ABûpMç 2 >ûp>�åCoÐHEI.
7



ç 1: � �1 � �(1��)k+�� ;  �1 � (1��)k(1��)k+��� >çHHHH� k 1 2 3 4 5 100.1 �1.282,1.282 �1.620,1.620 �1.803,1.803 �1.926,1.926 �2.019,2.019 �2.291,2.2910.05 �1.645,1.645 �1.949,1.949 �2.114,2.114 �2.227,2.227 �2.311,2.311 �2.560,2.5600.025 �1.960,1.960 �2.237,2.237 �2.388,2.388 �2.491,2.941 �2.569,2.569 �2.800,2.8000.005 �2.576,2.576 �2.806,2.806 �2.934,2.934 �3.022,3.022 �3.089,3.089 �3.289,3.2890.00135 �3.000,3.000 �3.205,3.205 �3.320,2.320 �3.399,3.399 �3.460,3.460 �3.642,3.642
ç 2: H0 : �0 = 0; �0 = 1 >�ò>D(�; k; 5) >çHHHH� k 1 2 3 4 5 100.1 �0.573,0.573 �0.724,0.724 �0.806,0.806 �0.862,0.862 �0.903,0.903 �1.024,1.0240.05 �0.736,0.736 �0.872,0.872 �0.946,0.946 �0.996,0.996 �1.034,1.034 �1.145,1.1450.025 �0.877,0.877 �1.000,1.000 �1.068,1.068 �1.114,1.114 �1.149,1.149 �1.252,1.2520.005 �1.152,1.152 �1.255,1.255 �1.312,1.312 �1.352,1.352 �1.381,1.381 �1.471,1.4710.00135 �1.342,1.342 �1.433,1.433 �1.485,1.485 �1.520,1.520 �1.547,1.547 �1.629,1.629
ç 3: H0 : �0 = 0; �0 = 1 >�ò>D(�; k; 20) >çHHHH� k 1 2 3 4 5 100.1 �0.287,0.287 �0.362,0.362 �0.403,0.403 �0.431,0.431 �0.451,0.451 �0.512,0.5120.05 �0.368,0.368 �0.436,0.436 �0.473,0.473 �0.498,0.498 �0.517,0.517 �0.572,0.5720.025 �0.438,0.438 �0.500,0.500 �0.534,0.534 �0.557,0.557 �0.574,0.574 �0.626,0.6260.005 �0.576,0.576 �0.627,0.627 �0.656,0.656 �0.676,0.676 �0.691,0.691 �0.736,0.7360.00135 �0.671,0.671 �0.717,0.717 �0.742,0.742 �0.760,0.760 �0.774,0.774 �0.814,0.814
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