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L(�;�1jy)= 1
KQ
j=1

nQ
i=1

yij !
[e
� �P
j=1

nP
i=1

exp(xT
i �0)� KP

j=�+1
nP
i=1

exp(xT
i �1)

[exp(xT
i �0)]

P�
j=1

Pn
i=1 yij [exp(xT

i �1)]
PK
j=�+1

Pn
i=1 yij ]

(11)

115



"""|
=yp

}=iwQ
BV

}=B|
=Q@Q

}}eD
|x]

kvp
Ot[7]u}W}B C=ar=]t j@=]t xr=kt u}= QO 'Q@=Q@=v |=yO}t= QF= uOQm|FvN Qw_vtx@

xO=iDU= OQ=Ov=DU= |}=tv CUQO C@Uv |xQ=t; R= pQDvm Q=Owtv O=H}= Qw_vtx@
"CU= xOW xO=O u=Wv 23 |x]@=Q QO xm xOW

slrK;� = lrK;� � E(lrK;� )p
var(lrK;� )

; � = 1; 2; :::;K � 1 (23)

|Q}ou}ov=}t w |R=Ux}@W |=yQ=QmD =@ lrK;� xQ=t; Q=}at h=QLv= w |[=} Q O}t=
Qw]x@ Q[=L Q=DWwv sQ=yJ VN@ QO =yv; |x@U=Lt |xwLv xm Ov};|t CUO x@

"CU= xOW xO=O KQW pt=m
|xrLQt QO 'xOW OQ=Ov=DU= |}=tvCUQO C@Uv |=yxQ=t; |x@U=Lt R= TB "4
xOW x@U=Lt OwW|t xOwRi= xm |r}=iwQB Qy =D pw= p}=iwQB R= =yu; |xv}W}@ Oa@
CLD xr=kt u}= QO u}= R= TB xm |O=yvW}B pQDvm Q=Owtv |xQ=t; u=wvax@ w
|xwLv "OQ}o|t Q=Qk xO=iDU= OQwt OwW|t O=} u; R= LRT pQDvm Q=Owtv u=wva
CU= QmP u=}=W "CU= xOW xO=O u=Wv 24 |x]@=Q QO xQ=t; u}= |x@U=Lt
R= O}OH p}=iwQB uOW xOwRi= Q=@ Qy =@ |}=tvCUQO C@Uv |=yxQ=t; |xv}W}@
`k=w QO &Ovm|t ^=Lr w 'x@U=Lt =Q xv}W}@ Q=Okt 'p}=iwQB u} QN; =D pw= p}=iwQB

"OwW|t |v=UQ RwQx@ O}OH p}=iwQB Qy uOW xOwRi= =@ u; Q=Okt
slrmax = max1��<K slrK;� (24)

pt=m KQW xm OwW|t x@U=Lt |R=Ux}@W R= xO=iDU= =@ pQDvm Q=Owtv |q=@ OL "5
|xQ=t; |xv}W}@ xJv=vJ "OW Oy=wN x_Lqt sQ=yJ VN@ |OOa p=Ft QO u;
pQDvm R= GQ=N Q=OWy Ovm Rw=HD pQDvm |q=@ OL Q=Okt R= |}=tvCUQO C@Uv
=O}B xt=O= V}=B Ov}=Qi 'OW=@ QDsm jwi Q=Okt xm |DQwYQO w OwW|t Ci=} QO
'24 =D 18 \@=wQ |v=UQ RwQx@ R= TB w xOW xOwRi= |Oa@ p}=iwQB w Ovm|t
xU}=kt pQDvm |q=@ OL =@ w xOW x@U=Lt ,=OOHt |}=tvCUQO C@Uv |xQ=t;

"OwW|t
|}=tvCUQOC@Uv|xQ=t; xm|r}=iwQB 'pQDvm R=GQ=NQ=OWy|xOy=WtZLt x@ "6
R= GQ=N Q=OWy xm |r}=iwQB =D pw= p}=iwQB |xrY=i QO u; |xOW OQ=Ov=DU=
CUO x@ =Q Q}}eD |x]kv OQw;Q@ 'OQ=O =Q Q=Okt u} QDW}@ 'xOW xDiQo u; R= pQDvm

%R= CU= CQ=@a u; |x]@=Q xm OyO|t
�̂ = arg max1��<K slrK;� (25)

Q=OWy 'LRT pQDvm Q=Owtv QO xm CU= |r}=iwQB xQ=tW K R= OwYkt u; QO xm
CU= u; OQm} wQ u}= QO C}ty= R�=L |xDmv "CU= xOW xOy=Wt pQDvm R= GQ=N
'pQDvm R= GQ=N \}=QW |UQQ@ =@ u=tRsy 'O}OH p}=iwQB Qy uOW xOwRi= =@ xm
Q=OWy Ci=} QO ZLtx@ Qo}O CQ=@ax@ 'OwW|t xOR u}tND R}v Q}}eD |x]kv
'VN@ u}= u=}=B QO "OwW|t sqa= R}v Q}}eD |x]kv OQw;Q@ Q=Okt pQDvm R= GQ=N

"OwW|t x�=Q= 2 pmW QO LRT VwQ QO xOW |] pL=Qt R= |DQ=Jwri

|O=yvW}B pOt OQmrta |@=} RQ= "4
|@=NDv= p=Ft "1"4

[18]u}W}BC=ar=]t R=|m} R= xr=ktu}= QO uwU=wB |=yp}=iwQBV}=B |=Q@?NDvt p=Ft
QO |O=yvW}B LRT Q=Owtv |R=Ux}@W G}=Dv xm Cra u=O@ 'CU= xOW ?=NDv=

x@ TBU w OwW |UQQ@ pQDvm R= GQ=N \}=QW =OD@= xm CU}v |R=}v w OwW|t s=Hv=
jwi Q=Owtv pQDvm |q=@ OL |x@U=Lt Qw_vtx@ "OwW xDN=OQB Q}}eD |x]kv u}tND
x@ Oa@ VN@ QO xm CU= xOW xO=iDU= 6xr=@vO pw] \UwDt T=U=Q@ |R=Ux}@W R=
%OwW|t |}=QH= Q} R |=ys=o QO |O=yvW}B VwQ u}= "OwW|t xDN=OQB u; pt=m KQW
h} QaD 18 |x]@=Q j@=]t |}=tvCUQO C@Uv uwtR; T=U=Q@ Q}}eD |x]kv pOt "1

%OwW|t
yij =8<:e� exp(xT

i �0) (exp(xT
i �0))yij
yij !

; i = 1; :::; n; j = 1; :::; �
e� exp(xT

i �1) (exp(xT
i �1))yij
yij !

; i=1; :::; n; j=�+1; :::;K
(18)

uw}UQoQ |=yQDt=Q=B Q=OQ@ �0; �1 w Q}}eD |x]kv R= CU= CQ=@a � u; QO xm
"OvDUy pQDvm R= GQ=N w pQDvm CLD Cr=L QO uwU=wB

|=Q@ |}=tvCUQO C@Uv uwtR; � QO Q}}eD |x]kv ẁkw u=tR u}}aD Qw_vtx@ "2
"OwW|t h} QaD 19 |x]@=Q j@=]t u; p@=kt ZQi w QiY ZQi uwtR;8<:H0 : �1 = �0

H1 : �1 6= �0
(19)

`@=wD uOQm u} Ro}=H '|}=tv CUQO C@Uv uwtR; R= xO=iDU= |rY= |xO}=
VwQ u}= QO xm |}=tvCUQOC@Uv |xQ=t; "CU= u=W}=yxOvvmOQw;Q@ =@ �0; �1

%CU= xOW xO=O u=Wv 20 |x]@=Q QO xDiQo Q=Qk xO=iDU= OQwt |O=yvW}B
lrK;� = �2(l0 � l1); � = 1; 2; :::;K � 1 (20)

w pQDvm CLD \}=QW QO |}=tvCUQO `@=D sD} Q=or ?}DQDx@ l1 w l0 u; QO xm
%R= CU= CQ=@a =yu; |x@U=Lt |xwLv xm OvDUy pQDvm R= GQ=N

l0(K; �) =�
KX
j=1

nX
i=1

exp(xT
i �0)

+
KX
j=1

nX
i=1

yijxT
i �0 �

KX
j=1

nX
i=1

log(yij !) (21)

l1(K; �) =�
�X
j=1

nX
i=1

exp(xT
i �0)�

KX
j=�+1

nX
i=1

exp(xT
i �̂1)

+
�X
j=1

nX
i=1

yijxT
i �0 +

KX
j=�+1

nX
i=1

yijxiT �̂1

�
KX
j=1

nX
i=1

log(yij !) (22)

x@ I R=i R= xm CU= pQDvm CLD |=yp}=iwQB Q=OQ@ u}tND �0 \@=wQ u}= QO
xOwRi= =@ xm xOv=t|k=@ p}=iwQB K � � QDt=Q=B MLE u}tND �̂1 &O};|t CUO
K &OwW|t |v=UQ RwQx@ |Q=t; Ov}=Qi pQDvm 2 R=i QO O}OH p}=iwQB Qy uOW

"CU= Q}}eD |x]kv � w 2 R=i QO =yp}=iwQB O=OaD
xQ=t; u}= T=U=Q@ pQDvm Q=Owtv '|}=tv CUQO C@Uv |xQ=t; |x@U=Lt R= TB "3
'OQ=O |oDU@ � Q=Okt x@ lrK;� xQ=t; |[=} Q O}t= xm =Hv; R= =t= "OwW|t O=H}=
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xQ=t
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33
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|xQ
wO'
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u=DU
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QW
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Q}Ot

w`}
=vY

|U
Ovyt |=yQDt=Q=B QO Ci}W xm OyO|t MQ |v=tR pQDvm R= GQ=N Cr=L xm s}vm|t ZQi

%OyO@ MQ 29 |x]@=Q j@=]t Ov}=Qi

�̂ = �0 + �; � = (�1�1; �2�2)T ; ncp = �T
�1X
0

�

(29)

w |iQW "CU= s=50 p}=iwQB 'Q}}eD |x]kv xm CU= xOW ZQi p=Ft u}= QO
'|R=Ux}@W x@DQt 10000 Q=QmD w wrQ=mCvwt |R=Ux}@W R= xO=iDU= =@ [18]u=Q=mty
QO hrDNt |=yCi}W p=ta= =@ =Q MLE VwQ =@ Q}}eD |x]kv u}tND G}=Dv

"OvQw;|t CUO x@ Ov}=Qi |=yQDt=Q=B

|O=yvW}B VwQ |R=Ux}@W "2"4
CU= QO=k Ci}W hWm =@ u=tRty |O=yvW}B VwQ 'OW xO=O KQW QDV}B xm u=vJ
Qw]x@ u; |[=} Q \@=wQ xm VwQ u}= QO "Ovm |}=U=vW R}v =Q Q}}eD |x]kv u}tND
uOw@ |vqw] w C=@U=Lt |q=@ sHL Crax@ 'OW xO=O KQW swU VN@ QO pt=m
2 R=i QO p}=iwQB 500 O}rwD T=U=Q@ =yvD |=y|R=Ux}@W '=yxt=vQ@ |=QH= u=tR
u}}aD w pQDvm |xQ=t; |R=UOQ=Ov=DU= |xwLv =OD@= VN@ u}= QO "CU= xDiQo CQwY
|@=} RQ= w |UQQ@ LRT Q=Owtv OQmrtaTBU w 'u}}aD swO VwQ QO pQDvm |q=@ OL

"OwW|t
pQDvm |xQ=t; |R=UOQ=Ov=DU= "1"2"4

`iQ Qw_vtx@ '|}=tvCUQO C@Uv |xQ=t; |x@U=Lt R= TB Q}}eD |x]kv pOt QO
OQ=Ov=DU= |}=tvCUQO C@Uv |xQ=t; R= 'Tv=} Q=w w |[=} Q O}t= |v=Uty=v pmWt
OQ}o|t Q=Qk |UQQ@ OQwt CtUk u}= QO xJv; "OwW|t xO=iDU= 23 |x]@=Q QO xOW
�LR� |}=tvCUQO C@Uv |=yxQ=t; Q=}at h=QLv= w |[=} Q O}t= |x@U=Lt |xwLv
"CU= xOW s=Hv= |}=RHt |R=Ux}@W |] xm CU= QwmPt p}=iwQB 500 |=R=x@
500 |xty |=R=x@ =OD@= pkDUt Q=QmD 10000 QO xm CU= u=vJ |R=Ux}@W |xwLv
|FrFtu}}=B T} QD=t l} ?r=k QO G}=Dv w xOW x@U=Lt LR |=yxQ=t; 'p}=iwQB
|=yxQ=t; Q=}at h=QLv= w |[=} Q O}t= TBU "OwW|t xQ}NP 500� 499 O=a@=x@
C@F 500 � 499 O=a@= x@ |FrFtu}}=B T} QD=t l} ?r=k QO w 'x@U=Lt jwi

"OwW|t
pQDvm |q=@ OL u}}aD "2"2"4

XN=W T=U=Q@ |R=Ux}@W R= 'VwQ u}= QO pQDvm |q=@ OL |x@U=Lt Qw_vtx@
xDiQo Q_v QO C=}[Qi =@ "CU= xOW xDiQo xQy@ pQDvm CLD |xr=@vO pw] \UwDt
x@ O}=@ pQDvm |q=@ OL '|R=Ux}@W pkDUt Q=QmD 500 |=QH= w VywSB u}= QO xOW
j} Q] R= syt u}= xm O}; CUO x@ 200 =@ Q@=Q@ XN=W Q=Okt xm OwW u}}aD |wLv
|YNWt Q=Okt uDiQo Q_vQO =@ 'Qw_vt u}= |=Q@ "OwW|t pY=L =]N w uwtR;
"OwW|t x@U=Lt pkDUt Q=QmD 500 QO xr=@vO pw] \UwDt 'pQDvm |q=@ OL |=Q@
'�200 OOa x@ C@Uv� jwi XN=W |=Q@ xOt; CUO x@ Q=Okt h=QLv= x@ xHwD =@
x@U=Lt XN=W Q=Okt ,=OOHt w xDiQo Q_v QO pQDvm |q=@ OL |=Q@ |O}OH Q=Okt
OOa |=R=x@ xr=@vO pw] \UwDt Q=Okt xm O@=}|t xt=O= |}=H =D x} wQ u}= "OwW|t
OL Q=Okt xr=kt u}= QO "OwW 200 Q@=Q@ pQDvm |q=@ OL |=Q@ xOW xDiQo Q_v QO
CUO x@ 3 26 Q@=Q@ uwU=wB |=yp}=iwQB |=Q@ jwi VwQ R= xO=iDU= =@ pQDvm |q=@
CU= u}= xOW xDiQo Q_v QO 200 =@ Q@=Q@ XN=W Q=Okt xm u}= Cra "CU= xOt;
xU}=kt p@=k xr=kt u}= QO |O=yvW}B VwQ =@ [18]u=Q=mty w |iQW MLE VwQ xm

"OW=@

"LRT |O=yvW}B VwQ CQ=Jwri "2 pmW

x@ xHwD =@ "CU= xU}=kt p@=k xar=]t u; QO xOW u=}@ MLE VwQ =@ Q[=L Q=DWwv
CQ=@a p=Ft u}= QO |Ovw}B `@=D 'p@k CtUk QO uwU=wB |=yp}=iwQB |x]@=Q |iQat

%R= CU=

g(�i) = �0 + �1xi; i = 1; 2; :::; n (26)

� = (�0; �1) CQwYx@ xmCU= uw}UQoQ `@=D?}W�1 w =O@t R=ZQa�0 u; QO xm
%OwW|t h} QaD u}vJ R}v X T} QD=t "OwW|t xO=O u=Wv

XT =

 1 1 ::: 1
log(1) log(2) ::: log(9)

!
(27)

CQwYx@ Ov}=Qi |=yQDt=Q=B Q=OQ@ CU= pQDvm QO Ov}=Qi xm |Dkw '1 R=i u=}=B QO
R=i QO |vw}UQoQ |=yQDt=Q=B Tv=} Q=wm � Tv=} Q=w T} QD=t "CU= � = (1; 1 5)

%R= CU= CQ=@a 2

X
0

= (XTWX)�1 =

 
�21 ��1�2

��1�2 �22

!
=

  07787 � 04022
� 04022  02170

!
(28)
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kvp
OtQ}}eD |x]kv u}tND "3"2"4

l} =yp}=iwQB 'pQDvm |q=@ OL u}}aD w xOW OQ=Ov=DU= |xQ=t; |x@U=Lt R= TB
Q=Okt R= |}=tvCUQO C@Uv |xQ=t; |xv}W}@ xJv=vJ "OvwW|t xi=[= l} x@
|DQwY QO w OwW|t Ci=} QO pQDvm R= GQ=N Q=OWy 'Ovm Rw=HD pQDvm |q=@ OL
p}=iwQB uOW xi=[= =@ "Ovm|t =O}B xt=O= V}=B Ov}=Qi 'OW=@ QDsm jwi Q=Okt xm
|}=tvCUQO C@Uv |xQ=t; |xv}W}@ 'C=@U=Lt |=y|v=UQ RwQx@ R= TB |Oa@
C@Uv |xQ=t; xm |r}=iwQB C}=yv QO "OwW|t xU}=kt pQDvm |q=@ OL =@ =OOHt
Q=OWy xm |r}=iwQB =D pw= p}=iwQB |xrY=i QO u; |xOW OQ=Ov=DU= |}=tvCUQO
x@ =Q Q}}eD |x]kv OQw;Q@ 'OQ=O =Q Q=Okt u} QDW}@ xOW Ci=} QO u; R= pQDvm R= GQ=N

"OyO|t CUO

xU}=kt "3"4
w |iQW |R=Ux}@W G}=Dv =@ |O=yvW}B VwQ |R=Ux}@W G}=Dv CtUk u}= QO
|xU}=kt =@ 2 w 1 pw=OH "OwW|t xU}=kt 4 =D 1 pw=OH ?r=k QO [18]u=Q=mty
LRT VwQ CkO Qou=Wv LRT w MLE VwQ Q}}eD |x]kv |=yxOvvR u}tND
G}=Dv T=U=Q@ "CU= Q}}eD |x]kv R= |@ wN ,=D@Uv u}tND w Ci}W `kwtx@ hWm QO
R= |@U=vt OQw;Q@ ut[ |O=yvW}B VwQ 'MLE OQm} wQ =@ xU}=kt QO 'xrY=L
xr�Ut u}= &CU= Q=OQwNQ@ |QDq=@ CQOk R= Ci}W `kwt x@ hWm QO 'Q}}eD |x]kv
u=R}t LRT VwQ QO Q}}eD |x]kv OQw;Q@ QO "OwW|t ?wULt VwQ Cwk |x]kv
CU= MLE VwQ R= QDW}@ |Q=Okt lJwm |=yCi}W QO =yOQw;Q@ Q=}at h=QLv=
=@ "CU= Q}PBx}HwD QDtm |xO=O OwHw w Ci}W `} QU Q=}U@ hWm x@ xHwD =@ xm
Q}}eD |x]kv Qou}tND OQmrta CkO xm OwW|t xOy=Wt 4 w 3 pw=OH |xU}=kt
hWm QO pOt CQOk u=R}t ^=Lr R= "CU= MLE VwQ R= QDW}@ LRT VwQ =@
CQwYx@ |O=yvW}B VwQ QO xr=@vO pw] \UwDt xm u}= x@ xHwD =@ R}v Ci}W `kwtx@
"OwW|t O=yvW}B LRT VwQ R= xO=iDU= CU= MLE VwQ R= QDsm |Q}osWJ
V}=Ri= QDnQR@ |=yCi}W hWm x@ C@Uv LRT VwQ CkO CU= QmP u=}=W
=O}B Owtv Q}}eD |x]kv u}tND R= QDW}@ Ci}W hWm QO xr�Ut u}= xm Ovm|t =O}B

"Ovm|t

|Q}oxH}Dv "5
|x]kv |}=U=vW w V}=B Qw_vtx@ |}=tvCUQO C@Uv uwtR; VwQ R= xr=kt u}= QO
VwQ =@ VwQ u}= OQmrta w OW xO=iDU= 2 R=i QO uwU=wB |=yp}=iwQB Q}}eD
=@ Q}}eD |x]kv OQw;Q@ w T 2 nv}rD=y pQDvm Q=Owtv R= xO=iDU= =@ V}=B R= |@}mQD
uwtR; VwQ Qou}tND xm O=O u=Wv G}=Dv "OW xU}=kt MLE VwQ R= xO=iDU=
x@ C@Uv |QDpw@k p@=k CkO =@ xr=kt u}= QO xOW KQ]t |}=tvCUQO C@Uv
C=k}kLD |=Q@ "CU= Q}}eD Q=Okt w Q}}eD u=tR |}=U=vW x@ QO=k MLE VwQ
xDW=O Q_v Ot =Q Q} R C=mv 'xRwL u}= x@ Ovtxkqa u}kkLt OwW|t O=yvW}B |D;

%OvW=@
QO xDU@tyOwN C=Oy=Wt Qw[L QO |}=tvCUQO C@Uv uwtR; VwQ |xaUwD �

&uwU=wB |=yp}=iwQB
"|}xrtHOvJ |=yp}=iwQB V}=B |=Q@ |O=yvW}B VwQ |xaUwD �

[18]u=Q=mty w |iQW MLE VwQ |R=Ux}@W Q=QmD x@DQt 10000 G}=Dv "1 pwOH
"� = 50

se(��) �� E(K) (�1; �2) ncp

2 15 50 72 149 4 (0 1; 0 1) 2 08
1 27 50 52 80 09 (0 2; 0 2) 3 7
1 02 50 44 79 02 (0 1; 0 3) 3 72
0 73 49 67 61 01 (0 3; 0 2) 5 78
0 69 50 25 61 1 (0 4; 0 1) 5 8
0 79 50 22 59 78 (0; 0 5) 5 85
0 61 49 82 55 1 (0 3; 0 3) 8 32
0 59 50 07 55 12 (0 2; 0 4) 8 34
0 63 50 08 52 63 (0 35; 0 35) 11 33
0 25 50 02 51 69 (0 4; 0 4) 14 8
0 24 49 98 51 71 (0 3; 0 5) 14 81
0 21 49 94 51 12 (0 5; 0 5) 23 13
0 16 49 98 51 11 (1; 0) 23 38
0 19 49 95 51 1 (0; 1) 23 38
0 19 49 96 51 01 (0 6; 0 6) 33 31

"� = 50 |O=yvW}B LRT VwQ |R=Ux}@W Q=QmD x@DQt 10000 G}=Dv "2 pwOH
se(��) �� E(K) (�1; �2) ncp

1 72 49 55 61 65 (0 1; 0 1) 2 08
1 12 49 71 53 84 (0 2; 0 2) 3 7
0 97 49 77 53 80 (0 1; 0 3) 3 72
0 63 49 73 52 51 (0 3; 0 2) 5 78
0 46 49 64 52 56 (0 4; 0 1) 5 8
0 56 49 99 54 22 (0; 0 5) 5 85
0 44 49 94 53 88 (0 3; 0 3) 8 32
0 42 49 97 52 97 (0 2; 0 4) 8 34
0 38 49 98 51 33 (0 35; 0 35) 11 33
0 02 50 00 51 00 (0 4; 0 4) 14 8
0 00 50 00 51 00 (0 3; 0 5) 14 81
0 00 50 00 51 00 (0 5; 0 5) 23 13
0 02 49 99 51 01 (1; 0) 23 38
0 00 50 00 51 00 (0; 1) 23 38
0 00 50 00 51 00 (0 6; 0 6) 33 31
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Ovyt "� = 50 |R=Ux}@W Q=QmD x@DQt 10000 =@ [18]u=Q=mty w |iQW Q}}eD |x]kv xOvvR u}tND OQmrta CkO "3 pwOH

p(j�̂�� j�6) p(j�̂�� j�5) p(j�̂�� j�4) p(j�̂�� j�3) p(j�̂�� j�2) p(j�̂�� j�1) p(j�̂�� j�0) (�1; �2) ncp

0 97 0 96 0 95 0 92 0 85 0 77 0 60 (0 1; 0 1) 2 08
1 00 0 99 0 98 0 96 0 93 0 88 0 71 (0 2; 0 2) 3 7

1 00 0 99 0 98 0 95 0 89 0 73 (0 1; 0 3) 3 72
1 00 0 99 0 98 0 94 0 83 (0 3; 0 2) 5 78
0 99 0 99 0 98 0 94 0 79 (0 4; 0 1) 5 8
0 99 0 98 0 97 0 94 0 80 (0; 0 5) 5 85
1 00 0 99 0 99 0 97 0 87 (0 3; 0 3) 8 32

1 00 0 99 0 98 0 87 (0 2; 0 4) 8 34
1 00 0 99 0 98 0 91 (0 35; 0 35) 11 33

1 00 0 99 0 94 (0 4; 0 4) 14 8
1 00 0 99 0 94 (0 3; 0 5) 14 81
1 00 0 99 0 95 (0 5; 0 5) 23 13
1 00 0 99 0 97 (1; 0) 23 38
1 00 0 99 0 96 (0; 1) 23 38

1 00 0 97 (0 6; 0 6) 33 31

"� = 50 |R=Ux}@W Q=QmD x@DQt 10000 =@ |O=yvW}B LRT VwQ Q}}eD |x]kv xOvvR u}tND OQmrta CkO "4 pwOH
p(j�̂�� j�6) p(j�̂�� j�5) p(j�̂�� j�4) p(j�̂�� j�3) p(j�̂�� j�2) p(j�̂�� j�1) p(j�̂�� j�0) (�1; �2) ncp

0 97 0 96 0 95 0 93 0 89 0 80 0 61 (0 1; 0 1) 2 08
0 99 0 99 0 99 0 98 0 97 0 96 0 90 (0 2; 0 2) 3 7

0 99 0 99 0 99 0 99 0 98 0 95 (0 1; 0 3) 3 72
0 99 0 98 0 98 0 97 0 93 (0 3; 0 2) 5 78
0 98 0 98 0 97 0 95 0 86 (0 4; 0 1) 5 8
1 00 1 00 1 00 0 99 0 99 (0; 0 5) 5 85
1 00 1 00 1 00 0 99 0 98 (0 3; 0 3) 8 32

1 00 1 00 1 00 0 99 (0 2; 0 4) 8 34
1 00 0 99 0 99 0 99 (0 35; 0 35) 11 33

1 00 1 00 0 99 (0 4; 0 4) 14 8
1 00 1 00 1 00 (0 3; 0 5) 14 81
1 00 1 00 1 00 (0 5; 0 5) 23 13
0 99 0 98 0 96 (1; 0) 23 38
1 00 1 00 1 00 (0; 1) 23 38

1 00 1 00 (0 6; 0 6) 33 31

=yCWwv=B
1. generalized linear models
2. likelihood ratio test
3. exponentially weighted moving average control chart
4. cumulative sum control chart
5. maximum likelihood estimation
6. average run length
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