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O=yvW}B xiQ]l} pQDvm Q=Owtv l} 'Qw_vt u}= |=Q@ "Ow@ s}y=wN =k@ u=tR QO |Wy=m
u}vJ (Vi) xOW lU} Q p}OaD Q=Owtv u}= xQ=t; [19]"OwW|t xDiQo Q=mx@ w xOW

%CU=
Vi = Min(0; Vi�1 �Wi); i = 1; 2; :::
V0 = 0 (6)

x@U=Lt 7 |x]@=Q R= xO=iDU= =@ xm CU= CUSUM R=}Dt= Wi u; QO xm
%OwW|t

Wi = log(L(yij!i1)
L(yij!i0) ) (7)

Q=Owtv xmCU=O}B 7 |x]@=Q x@ xHwD =@ "CU=|}=tvCUQO `@=D hQat x]@=Q u}= QOL
Q=t; xm u}=ZLt x@ "CU= xOW |L=Q] !i1 x@ !i0 R= C=Q}}eD `} QUX}NWD |=Q@
'Ovm Rw=HD|rQDvm OLl} =} X=N hOy Q=Oktl} R= Q=Owtv u}= |xOW|v=UQ RwQx@
CUSUM Q=Owtv l} R= Q=DWwv u}= QO uwJ "OwW|t QO=Y pQDvm R= GQ=N Q=OWy
'CU=k@ u=tR u}ov=}t QO|Wy=m C=Q}}eDhWm u; hOy w OwW|t xO=iDU= xiQ]l}
pQDvm |v}}=B OL LCL '=DU=Q u}ty QO "s} Q}o@ Q_v QO =Q pQDvm u}}=B OL l} O}=@
xJv=vJ 'u}=Q@=v@ "s}UQ@ ?wr]t ARL0 l} x@ xm OwW|t ?=NDv= |k} Q] x@ wCU=
"OyO|t u=Wv =Q pQDvm R= GQ=N Q=OWy l} CUSUM Q=Owtv x=ov; 'LCL > Vi
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\UwD xOW |v}@V}B |=k@ w |r=oJ `@=wD R= 'CUSUM pQDvm Q=Owtv R=}Dt= QO
QO =Q |oOWQwUv=U C=Oy=Wt |=Q@ VwQ u}= 'u}vJty "Ovm|t xO=iDU= AFT pOt
QwUv=U u=tR =} xOW u}}aD V}B R= u=tR l} =D u=Q=t}@ |=k@ u=tR |va} 'OQ}o|t Q_v
Oy=wN CQ=@a |}=tvCUQO `@=D Q=m u}= s=Hv= =@ "OwW|t xOy=Wt (c) CU=Q R= xOW

%R= Ow@
L(zij!i; �i) = [f(zi)]�i [S(zi)]1��i

zi = Min(yi; c)

�i =

8<:1 if yi � c
0 if yi > c

(8)

8 |x]@=Q QO 'AFT pOt Q@ |vD@t |=k@ w p=tDL= |r=oJ `@=wD |Q=Po}=H =@
=@ u=wD|t 'TBU "OwW|t pY=L RACUSUM pQDvm Q=Owtv |}=tvCUQO `@=D
RACUSUM pQDvm Q=Owtv R=}Dt= QO |}=tvCUQO C@Uv 7 |x]@=Q R= xO=iDU=
R=}Dt= 'T=}kt QDt=Q=B QO � xR=Ov= x@ Q}}eD l} X}NWD |=Q@ 'u}=Q@=v@ "OQm O=H}= =Q

%R= CU= CQ=@a |}=tvCUQO sD} Q=or

CU= |Q}eDt �=k@ u=tR� xm OwW xHwD O}=@ "Ovm|t pta QDy@ w QDT=UL |r}N
u=v}t]= p@=k |=yxO=O X=N |=y|oS} w R= |m} "CU= u=v}t]= C}r@=k ,=D}y=t xm
u}}aD V}B R= OL l} =D =k@ u=tR V}=B xm OyO|t MQ |v=tR w CU= |oOWQwUv=U
|L=QH Ov}=Qi QO u=wD|t xv} Ry w u=tRVy=m Qw_vt x@ u}=Q@=v@ "OW=@ xHwD OQwt xOW
u=v}t]= p@=k |=yxO=O 'u}= Q@ xwqa "OQm xO=iDU= CU=Q R= |oOWQwUv=U Q=mwR=U R=
|R=UpOt T=}kt u=mt sD} Q=or w T=}kt u=mt |=y`} RwD R= |w[a |xr}Uwx@
|=yC}akwt QO xm CU=y`} RwD u} QDOQ@ Q=mQB R= |m} pw@} w '=yv; u=}t QO "OvwW|t
Q@ ZQi 'C=}rm uO=O CUO R= uwO@ 'xH}Dv QO [18]"CU= xOW `k=w O}it ẁvDt
|r=oJ `@=wD "Ovm|t |wQ}B pw@} w `} RwD R= =k@ u=tR =} |HwQN Q}eDt xm CU= u}=
%R= Ov=CQ=@a 'OwW|t xO=O u=Wv S w f =@ '?}DQD x@ xm `} RwD u}= |=k@ w p=tDL=

f(y) = �
� ( y� )��1 exp(�( y� )�)

S(y) = exp(�( y� )�)
(1)

'u}vJty "CU=k@ u=tR |va} xOW |Q}oxR=Ov= |HwQN R= xOWC@F VRQ= y u; QO xm
"CU= pw@} w `} RwD T=}kt QDt=Q=B � > 0 w pmW QDt=Q=B � > 0

|xat=H QO OwHwt |vwoty=v w =k@ u=tR u=v}t]= C}r@=k C}y=t 'Qo}O hQ] R=
xrtH R= "OR=U|t uwtvyQ =k@ p}rLD |vw}UQoQ |=ypOt R= xO=iDU= x@ =Q =t 'u=Q=t}@
7(AFT) xDi=}`} QUD CUmW u=tR pOt x@ u=wD|t =k@ p}rLD uw}UQoQ |=ypOt
Q=PoQ}F-=D |=yQ}eDt R= |a@=D |xr}Uwx@ =Q `} RwD QDt=Q=B OvJ =} l} xm OQm xQ=W=
AFT pOt R= lU} Q p}OaD Qw_vt x@ Q=DWwv u}= QO [19]"Ovm|t u=}@ xOW |}=U=vW
u=Wv 2 |x]@=Q =@ u=wD|t =Q x}=B `} RwD |=yQDt=Q=B 'u; T=U= Q@ w s}vm|t xO=iDU=

%O=O
!i = q(�;Xi) (2)

|=yQDt=Q=B Q=OQ@ � '`} RwD |=yQDt=Q=B R= |Q=OQ@ !i 'uw}UQoQ pOt `@=D q u; QO xm
i Q=t}@ |=Q@ =Q lU} Q pt=wa xm CU= Q=PoQ}F-=D |=yQ}eDt Q=OQ@ Xi w |vw}UQoQ
x@ =Q T=}kt QDt=Q=B 'pw@} w `} RwD |=Q@ AFT pOt R= xO=iDU= =@ "Ovm|t Tmavt

%|va} s}vm|t xDU@=w xr=kt u}= QO Q=PoQ}F-=D Q}eDt =yvD
� = exp(�0 + �1x) (3)

%OwW|t |U} wvR=@ u}vJ =k@ w p=tDL= |r=oJ `@=D 'wQu}= R=

f(yjx) = �
exp(�0+�1x) ( y

exp(�0+�1x) )��1

exp(�( y
exp(�0+�1x) )�)

S(yjx) = exp(�( y
exp(�0+�1x) )�)

(4)

CtUk Vkv '3 |x]@=Q QO "OvDUy |vw}UQoQ pOt |=yQDt=Q=B �1 w �0 u; QO xm
4 |x]@=Q x@ xHwD =@ 'xH}Dv QO "CU= u=Um} T=}kt QDt=Q=B =@ exp(�0) C@=F
w � pmW QDt=Q=B |=Q=O pw@} w `} RwD |=Q@ AFT pOt xm O=O u=Wv u=wD|t
pQDvm CLD |=yQDt=Q=B Q=OQ@ 'u}=Q@=v@ [19]"CU= � exp(�1xi) T=}kt QDt=Q=B
xm CU= u}= Q@ ZQi "OwW|t XNWt !i0 = (�; � exp(�1xi)) CQwYx@
u; QO xm OyO|t u=Wv =Q pQDvm R= GQ=N \}=QW !i1 = (�; �� exp(�1xi))
X}NWD |=Q@ CUSUM pQDvm Q=Owtv xm CU= xOW u}}aD V}B R= Q}eDt l} �
u}ov=}t w T=}kt QDt=Q=B u}@ s}kDUt |x]@=Q p}rO x@ "CU= xOW |L=Q] u; |xv}y@
"CU= =k@ u=tR u}ov=}t QO Q}}eD =@ pO=at T=}kt QDt=Q=B QO |Q}}eD Qy 'pw@} w `} RwD
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"""p
QDvm

Q=Ow
tvl

}|
Q=t;

�|
O=Y

Dk=|
L=Q]

Wi = log
[ �
�� exp(�1xi) ( zi

�� exp(�1xi) )��1 exp(�( zi
�� exp(�1xi) )�)]

�i [exp(�( zi
�� exp(�1xi) )�)]1��i

[ �
� exp(�1xi) ( zi

� exp(�1xi) )��1 exp(�( zi
� exp(�1xi) )�)]

�i [exp(�( zi
� exp(�1xi) )�)]1��i

(9)

%OwW|t xrwtQi u}vJ xQwO l} Q=_Dv= pm |xv} Ry 'u}vJty
EC =

A:
1
�+[(h:ARL1)�� ]+1:TF+2:TD

h +

CO:ARL1 + (CF + CD)

(12)

%R= Ov=CQ=@a `@=wD u}= |=yQDt=Q=B
&pQDvm CLD \}=QW QO xr=@vO pw] \UwDt %ARL0 �

&pQDvm R= GQ=N \}=QW QO xr=@vO pw] \UwDt %ARL1 �
ltm x@ xm 'i + 1 w i |=yxvwtv u}@ p}rO =@ h=QLv= ẁkw Q=_Dv= u=tR %� �

%O};|t CUO x@ 13 |x]@=Q
1� (1 + �:h):e��:h

�:(1� e��:h)
(13)

"CU= xOt; CUw}B �?� CtUk QO x]@=Q u}= C=}�RH
&p}rO =@ h=QLv= |}=U=vW w wHwCUH |=Q@ u=tR \UwDt %TF �

&|LqY= C=t=Ok= |=QH= |=Q@ u=tR \UwDt %TD �
&Q=t}@ Qy |=Q@ |Q}oxvwtv |=yxv} Ry %A �

Qy |=Q@ pQDvm R= GQ=N |L=QH p}rO x@ u=DUQ=t}@ Q@ xOW p}tLD |xv} Ry %CO �
&p}rO =@ h=QLv= ẁkw R= |W=v Q=t}@

&p}rO =@ h=QLv= |}=U=vW w wHwCUH |xv} Ry %CF �
&p}rO =@ h=QLv= `iQ |=Q@ |LqY= C=t=Ok= |xv} Ry %CD �

p}rO =@ h=QLv= |}=U=vW w wHwCUH u=tR pw] QO Ov}=Qi Qo = 'CU= 1 %1 �
&CU= QiY pO=at CQwY u}= Q}e QO 'OwWv hkwDt

'OwWv hkwDt p}rO =@ h=QLv= hPL w `iQ u=tR pw] QO Ov}=Qi Qo = 'CU= 1 %2 �
"CU= QiY pO=at CQwY u}= Q}e QO

|xv} Ry s}UkD =@ 'Ov}=Qi Q@ xOW p}tLD |v=tR OL=w QO Q=_Dv= |xv} Ry 'C}=yv QO
x@U=Lt 14 |x]@=Q j@=]t w xQwO l} Q=_Dv= pw] Q@ xQwO l} pw] QO Q=_Dv= pm

%OwW|t
EA = EC

ET
(14)

QO RACUSUM pQDvm Q=Owtv |L=Q] xiOyOvJ pOt "3"2
p}rO =@ h=QLv= l} Qw[L

|=yQ=Owtv |O=YDk= |L=Q] |rY= pmWt 'OW u=}@ �xtOkt� QO xm u=vJ
Q@ x@re Qw_vt x@ 'u}=Q@=v@ "CU= ?wr]t |Q=t; X=wN x@ xHwD sOa 'pQDvm
l} 'RACUSUM pQDvm Q=Owtv |O=YDk= |L=Q] QO |Q=t; X=wN ha[
C=_Lqt wO Qy u=tRsy Qw] x@ xm OwW|t O=yvW}B xiOyOvJ |R} Qxt=vQ@ pOt

%s} Q=O u; |xDi=}Vy=m CQwY |=Q@ xm
Wi = [(1� ���)( zi

� exp(�1xi)
)�]� �i� log � (10)

"CU= xOW QmP CUw}B �hr=� CtUk QO 10 |x]@=Q x@ 9 |x]@=Q p}O@D |xwLv
xO=iDU= =@ u=wD|t 'RACUSUM pQDvm Q=Owtv R=}Dt= x@ |@=}CUO =@ 'C}=yv QO

"Ci=} CUO u; |xQ=t; x@ |oO=Ux@ 6 |x]@=Q R=

RACUSUM pQDvm Q=Owtv |O=YDk= |L=Q] |xv} Ry `@=D "2"2
p}rO =@ h=QLv= l} Qw[L QO

|xv} Ry `@=D l} |R=Uxv}tm =@ RACUSUM pQDvm Q=Owtv |=yQDt=Q=B u}}aD
xrY=i� h '�xvwtv xR=Ov=� n =yQDt=Q=B u}= "OwW|t xO}t=v |O=YDk= |L=Q] '?U=vt
|=Q@ CUSUM QO xOW |L=Q] ?} Q[� � w �pQDvm u}}=B OL� LCL '�|Q}oxvwtv
|=yQDt=Q=B |xv}y@ |=yVRQ= u}}aD |=Q@ Q=DWwv u}= QO "OvDUy �Q}}eD |xv}y@ hWm
u}= [3]"s} Q}o|t ltm Tvw w uRvQwr |xv} Ry `@=D R= RACUSUM pQDvm Q=Owtv
|xv} Ry `@=D "CU= xOW xDiQo Q_v QO Ov}=Qi QO p}rO =@ h=QLv= l} Qw[L |=Q@ `@=D

%OwW|t x} RHD |rY= CtUk xU x@ |O=yvW}B
&|Q}oxvwtv |=yxv} Ry �hr=

|L=QH \}=QW QO �CtqU |=ysDU}U� u=DUQ=t}@ Q@ xOW p}tLD |=yxv} Ry �?
&Q=t}@ Qy |=Q@ pQDvm R= GQ=N Cr=L QO

"p}rO =@ h=QLv= |=Q@ |LqY= s=Ok= w |}=U=vW |=yxv} Ry �G
OwW|t R=e; pQDvm CLD Cr=L l} R= 'xQwO l} QO Ov}=Qi xm CU= u}= Q@ ZQi
u}ov=}t =@ |}=tv `} RwD l} R= p}rO =@ h=QLv= l} O=ONQ =D u=tR 'Cr=L u}= QO w
pQDvm R= GQ=N Cr=L x@ Ov}=Qi 'p}rO =@ h=QLv= O=ONQ R= TB "Ovm|t |wQ}B 1=�
|xQwO TBU w O@=}|t xt=O= p}rO =@ h=QLv= KqY= w uOQm =O}B u=tR =D w OwQ|t
Q=_Dv= pm |xv} Ry s}UkD =@ '|v=tR OL=w QO Q=_Dv= |xv} Ry "OwW|t R=e; |O}OH
Q=_Dv= pw] 'u}vJty "OwW|t x@U=Lt 'xQwO l} Q=_Dv= pw] Q@ xQwO l} pw] QO

%CU= CtUk Q=yJ pt=W xQwO l}
'Qo}O CQ=@a x@ "Ov=t|t |k=@ pQDvm CLD Cr=L QO Ov}=Qi xm |v=tR COt �hr=

&CU= 1=� u}ov=}t =@ |}=tv |iO=YD Q}eDt l} u=tR COt u}=
&CU= pQDvm R= GQ=N Ov}=Qi xm |v=tR COt �?

&p}rO =@ h=QLv= X}NWD w |}=U=vW |=Q@ u=tR COt �G
"p}rO =@ h=QLv= KqY= CyH C=t=Ok= |=Q@ u=tR COt �O

CU= Q@=Q@ xQwO l} Q=_Dv= pw] '|v=tR CtUk Q=yJ uDiQo Q=Qk sy Q=vm =@ 'u}=Q@=v@
%=@

ET = 1
�

+ [(h:ARL1)� � ] + TF + TD (11)
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2/
2|

xQ=t
W'

36
�1

|xQ
wO'

�13
99

u=DU
tR�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt =@ |Q}os}tYD |=yOL=w R= uwoty |}xWwN |@Uv |}=Q=m xm |[=} Q |R} Qxt=vQ@

|xawtHt Qy 'Q=DWwv u}= QO [22]"OQ}o|t xR=Ov= =Q xv=oOvJ |=y|HwQN w |=y|OwQw
xwqa "OwW|t ZQi |Q}os}tYD OL=w l} u=wvax@ |L=Q] |=yQDt=Q=B R= umtt
|Q=t; hOy wO '|O=yvW}B |xiOyOvJ pOt |=Q@ DEA swyit x@ xHwD =@ 'u}= Q@
'=y|HwQN u=wvax@ OvDUy |R=Uxv}W}@ CQwYx@ xm =Q 1=ARL1 w ARL0 |va}
Q_v QO |OwQw =yvD u=wvax@ CU= |R=Uxv}tm CQwYx@ xm =Q (EA) xv} Ry hOy w
|=yuRw CU= sRq |Q}os}tYD |=yOL=w |@Uv |}=Q=m |x@U=Lt |=Q@ "s} Q}o|t
'hOy u}= x@ uO}UQ |=Q@ "OvwW xv}y@ =y|HwQN w =y|OwQw x@ xOW xO=O X=YDN=
w CCR |=ypOt QO "OQm xQ=W= |atH w 9 BCC 'CCR |=ypOt x@ u=wD|t
pOt QO =t= 'CU= |QwQ[ QwLt|HwQN w QwLt|OwQw |=yCr=L R}=tD BCC

w u}rw= R= |atH pOt "OwW|t x�=Q= OL=w pOt l} CQwYx@ Cr=L wO Qy |atH
'pOt u}= OwN xm CU= DEA QO |}=Q=m u}}aD |=Q@ xOW x�=Q= |=ypOt u} QDsyt
|=Q@ xr=kt u}= QO 'xH}Dv QO "CU= Qo}O |=ypOt R= |Q=}U@ h} QaD -=Wvt w x}=B
|=yQDt=Q=B R= umtt xawtHt l} u=wvax@ |Q}os}tYD OL=w Qy |}=Q=m |x@U=Lt
pt=m pOt u}= C}ty= p}qO Qo}O R= "s}vm|t xO=iDU= |atH pOt pL R= '|L=Q]
|=yQ}eDt |R=Uxv}tm x@ ,=t}kDUt pOt =Q} R 'CU= u;\UwD xOW x@U=Lt |}=Q=m uOw@
QO |mtm |=yQ}eDt OwHw X}NWD =ypOt Qo}O QO xm |r=L QO "OR=OQB|t |mtm
swO |xrLQt u=wvax@ w |atH pOt x}@W Qo}O pOt l} |xr}Uwx@ ,=twta '|}=Q=m
xm CU= u}= |atH pOt |=yC} Rt R= 'u}=Q@=v@ "OwW|t s=Hv= |}=Q=m |Q}oxR=Ov=
CUO x@ pOt l} pL =@ OL=w |}=Q=m |@=} RQ= w CU}v |}xrLQtwO VwQ x@ |R=}v
"OQ=O OwHw |HwQN b w |OwQw a =@ |Q}os}tYD OL=w m OwW|t ZQi "O};|t
x@ '(k = 1; 2; : : : ;m)k |Q}os}tYD OL=w |=Q@ |HwQN w |OwQw |=yVRQ=
"OwW|t xO=O u=Wv (r = 1; 2; : : : ; b)qrk w (j = 1; 2; : : : ; a)pjk =@ ?}DQD
k |Q}os}tYD OL=w |}=Q=m |x@U=Lt |=Q@ |atH pOt |[=} Q sQi 'p=L u}= =@

%R= CU= CQ=@a
Max Ek(D) =Pb
r=1 urqrk(D)�Pa

j=1 ejpjk(D)� T
s:t:Pb
r=1 urqrk(D)�Pa

j=1 ejpjk(D)� T � 0;
ur; ej � 1;
T is free:

(17)

xOR=@ ẁv T Ctqa w OvDUy =y|HwQN w =y|OwQw u=Rw=?}DQD x@ ur w ej u; QO xm
R= |@}mQD =} |Q}os}tYD OL=w Qy |=Q@ O}=@ 17 |x]@=Q "OyO|t u=Wv =Q T=}kt x@
OL=w |}=Q=m |R=Uxv}W}@ |=Q@ u=Rw= R= |}xawtHt =D OwW xrwtQi |L=Q] |=yQDt=Q=B
|Q}os}tYD OL=w x=ou; E�k = 1 Qo = "O}; CUO x@ 'xOW xDiQo Q_v QO |Q}os}tYD
|O=yvW}B OQm} wQ QO '=Pr "CU=Q=m =v CQwY u}= Q}e QO w CU= |@Uv |=Q=m k
uDi=} Qw_vtx@ xiOyOvJ pOt wDQ=B K]U |}=Q=m VHvU |=Q@ DEA R= s} Q=O OYk
u}= |=Q@ "OwW xO=iDU= RACUSUM pQDvm Q=Owtv |xv}y@ |L=Q] |=yQDt=Q=B
|Oa@ EL@t QO xm CU= xOW xDiQo Q_v QO |}xrLQtOvJ pL sD} Qwor= l} Qw_vt

"OwW|t xO=O K}[wD

pL sD} Qwor= "3"3
|xiOyOvJ pOt |R=Uxv}y@ |=Q@ |}xrLQtGvB pL sD} Qwor= l} VN@ Q} R u}= QO
umtt |xawtHt Qy |=Q@ O}=@ pOt u}= QO xm OwW xHwD "OwW|t |iQat |O=yvW}B

pt=W |O=YDk= hOy l} |=Q=O pOt u}= "OQ}o|t Q_v QO =Q |Q=t; w |O=YDk=
hOy wO w Ov}=Qi V}=B |=Q@ (EA) |v=tR OL=w Qy Q=_Dv= |xv} Ry |R=Uxv}tm
(ARL0) pQDvm CLD \}=QW QO xr=@vO pw] \UwDt |R=Uxv}W}@ pt=W |Q=t;
pw] \UwDt Twmat |R=Uxv}W}@ w |y=@DW= Q=OWy |=yO=ONQ Vy=m Qw_vt x@
\}=QW `} QU X}NWD Qw_vtx@ (1=ARL1) pQDvm R= GQ=N \}=QW QO xr=@vO
CU= CQ=@a |O=yvW}B |xiOyOvJ pOt |D=}[=} Q pmW "CU= pQDvm R= GQ=N

%R=
Min EA(D)

Max ARL0(D)

Max 1
ARL1(D)

s:t:

ARL0(D) � ARLL
ARL1(D) � ARLU

(15)

|xOvyOu=Wv ?}DQD x@ '|Q=t; C}OwOLt wO QO ARLU w ARLL u; QO xm
R= umtt ?}mQD l} D 'u}vJty "OvDUy ARL1 |q=@ OL w ARL0 u}}=B OL
?=NDv= Qw_vt x@ 'u}=Q@=v@ "CU= � w LCL 'h 'n pt=W |L=Q] |=yQDt=Q=B
|=yVRQ= =@ RACUSUM pQDvm Q=Owtv |L=Q] |=yQDt=Q=B R= ?}mQD l}
l} |Oa@ EL@t QO "OQm pL =Q 15 |x]@=Q |xiOyOvJ pOt u=wD|t 'xv}y@
p}rLD |=yVwQ w wDQ=B pY= |R=UxJQ=Bm} T=U= Q@ |}xrLQtOvJ pL sD} Qwor=
xO=O KQW 15 |x]@=Q |xiOyOvJ pOt |R=Uxv}y@ |=Q@ (DEA) =yxO=O |WWwB

"OwW|t

pL OQm} wQ "3
wDQ=B pY= "1"3

CQwYx@re swyit R= xO=iDU= =@ =y?wret=v T=U= Q@ =ypLx=Q |Ov@x@DQ wDQ=B pY= QO
x=Q Qy '=y?wret=v Kw]U T=U= Q@ =ypLx=Q uOQm ?DQt |=Q@ |rm Qw] x@ "OQ}o|t
=} uOw@ ?wret =D 'xOW xU}=kt C}atH QO OwHwt Qo}O |=ypL x=Q s=tD =@ pL
s=Om I}y xm OQ=O OwHw =ypLx=Q R= |}xawtHt C}=yv QO "OwW XNWt u; uOw@v
"OvyO|t p}mWD =Q wDQ=B K]U =ypL x=Q u}= =Pr "OvwW|tv sy ?wret w ?r=e
o pLx=Q x@ |DQwY QO g pLx=Q 'hOy `@=D Q =@ |R=Uxv}tm |xr�Ut l} |=Q@

%xm Ovm|t x@re
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XNWt 'wQu}= R= "Ow@ Oy=wN ARL1 = 2=893 w ARL0 = 23=528 |Q=t;
|xv} Ry QO OYQO 8 9 Vy=m 'Cr=L u}= =@ xU}=kt QO xiOyOvJ |L=Q] xm CU=
"OyO|t u=Wv =QARL1 QO OYQO 1 2Vy=m wARL0 QO �100V}=Ri= 'Q=_Dv=
|xv} Ry QO �9 9Vy=m 'Cr=L u}= =@ |O=YDk=Xr=N|L=Q] |xU}=kt 'u}vJty
x=Qty x@ =Q ARL1 QO OYQO 3 9 Vy=m w ARL0 QO OYQO 2 2 V}=Ri= 'Q=_Dv=

"OQ=O

|Q}oxH}Dv "5
V}=B |=Q@ RACUSUM pQDvm Q=Owtv xiOyOvJ |L=Q] pOt 'xr=kt u}= QO
=@ h=QLv= l} Q}F-=D CLD 'pOt u}= "OW O=yvW}B CtqU |=ysDU}U QO =y|HwQN
|Wy=m C=Q}}eD O=H}= Ea=@ w xOw@ |v=Uv= |=y=]N R= |W=v xm CW=O Q=Qk p}rO
Q=Owtv l} xOW |L=Q] pQDvm Q=Owtv 'wQ u}= R= "OW|t u=Q=t}@ |=k@ u=tR QO

=yCWwv=B
1. cumulative sum (CUSUM)
2. risk-adjusted cumulative sum
3. in-control average run length (ARL0)
4. out-of-control average run length (ARL1)
5. pareto principle

6. data envelopment analysis
7. accelerated failure time (AFT)
8. Charnes,Cooper& Rhodes (CCR)
9. Banker, Charnes & Cooper (BCC)
10. coronary artery bypass grafting
11. morbidity
12. mortality
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