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10 79 0

�1 0 �1 25
11 645 24 19 1

15 085 10 629 15 73 2
19 942 15 067 9 942 47 42 3�1 346� �1 084� �1 171�
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Q}}eD \=kv OQw;Q@ |x]kv O=OaD
3 2 1b�3 b�2 b�1 P (�) Q}}eD

36 33 0

�� 0 15 0 05
16 771 59 35 1

20 394 11 717 3 04 2
(6 355) (6 925)

18 71 13 54 9 885 1 2 3

1 28 0

�� 0 25 0 125
14 26 79 92 1

20 11 10 056 15 57 2
(2 885) (2 858)

19 92 13 98 9 67 3 11 3

26 35 0

�� 0 05 �0 125
18 381 17 89 1

19 477 10 394 52 95 2
(1 864) (2 568)

20 766 13 193 7 867 2 27 3

0 18 0

�� 0 �0 25
10 011 0 93 1

19 995 10 028 94 11 2
(0 904) (0 847)

20 784 14 594 8 131 3 75 3

2 3 0

0 225 0 15 0 075
14 591 87 95 1

19 371 8 878 7 57 2
18 439 13 141 9 268 2 05 3
(3 589) (5 708) (4 233)

16 96 0

0 15 �0 075 0 125
19 416 25 25 1

19 413 14 996 24 13 2
20 016 14 835 9 914 32 04 3
(0 961) (1 156) (1 978)

0 32 0

0 25 0 0 25
13 467 8 22 1

17 539 10 327 3 82 2
19 997 14 996 9 969 84 5 3
(0 767) (0 72) (0 807)
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x@ C@Uv xOW |}=U=vW Q}}eD \=kv Q=}at h=QLv= u}vJty "O@=}|t V}=Ri= sD} Qwor=
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sD} Qwor= 3 = 2 w 2 = 1 25 Q}O=kt =@ ?}DQDx@ 20 w 15 \=kv QO C=Q}}eD
=Q 15 |x]kv x@ l}ORv Q}}eD |x]kv l} |R=Ux}@W |=yQ=QmD R= �63 74 QO
x@ l}ORv Q}}eD |x]kv wO �32 93 C=Q}}eD u}= |=R=x@ u}vJty "Ovm|t |}=U=vW
=Q Q}}eD xU 'OQ=wt �2 98 QO 'xwqax@ "Ovm|t |}=U=vW =Q 20 w 10 |=yu=mt
xm OyO|t u=Wv Qt= u}= "OQm Oy=wN |}=U=vW 20 w 15 '10 |=yu=mt x@ l}ORv
|rw CU= lOv= Q}}eD xU |}=U=vW p=tDL= xm u}= =@ lJwm C=Q}}eD p=ta= |=R=x@
C=Q}}eD R= |m} pk=OL |R=Ux}@W |=yQ=QmD R= �99 QO ,=@} QkD |Ov@xWwN sD} Qwor=
|D=Q}}eD |}=U=vW QO |Ov@xWwN sD} Qwor= C} Rt "Ovm|t |}=U=vW =Q xOW p=ta=
x@ =Q C=Q}}eD u}= w OvwW|t p=ta= �|rwRv w |OwaY� s_vt=v CQwYx@ xm CU=

=yCWwv=B
1. statistical process control
2. monotonic
3. step shift
4. linear trend
5. multiple change-point
6. exponentially weighted moving average
7. cumulative sum
8. clustering
9. multivariate exponentially weighted moving average
10. likelihood ratio test
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