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o RIRINEZAT LU EREE S TRIFENE, X T—1 bR
B, IR EBER AT H? WANER

o MARBEZMEMENN.
o HFNR g BLAR I ARG, MR KRG A
o BEEE: FHR LB RGOS,
o MHERISEIL: T FKBH DA,
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o RIRBMNEZFTLIERERS T THRENE, X T— bR
ER, IR EZER L5717 BANEE
o MINERZHENERNST
o HEECR sk BB G, ARG,
o  BEE L ZRHRGHH
o WAL R K AR

o MEFEEMNHHNREZRTMANRE.

o “Garbage in, garbage out."
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o RIRINEZAT LU EREE S TRIFENE, X T—1 bR
B, IR EBER AT H? WANER

o MARBEZMEMENN.
o HFNR g BLAR I ARG, MR KRG A
o BEEE: FHR LB RGOS,
o MHERISEIL: T FKBH DA,

o MERANMENREZRTMANRE.

o “Garbage in, garbage out."

e “All models are wrong, but some are useful.” — George Box.
o M TRAN, BA T E L LA B AR,
o RAVAEMAY AT —ANE Y GMABRE URFEEGA R
LR,
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o MIANBIENERDR.
O ARIRA LT REHKIE.
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O KEFRRELTREHIE.
@ it — RSk E T BT B 6K

- ETRAAEL R ME K.
- ETHHEENERMNFE (W, BRXAEEFE, BREFEF>FTHY
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ERFR

o MINBERHNELRLE

O AREFRRGYRERKIE.

@ & —AEES AR %] BT B 6 3R
- ETRAR IR ESFIME.
- ETHHENERANEE (o, EXAZEFTH, e REFELHHT
#).

© ik 6T E AR (B, F 5 40 R A A,
— %51t (method of moments, MoM).
— WAL LT (maximum likelihood estimation, MLE).
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o MINBENEXLE

O NEFRRZARTRERKIE

@ Bt E —MEF TR 3k ok %) BT B 69 $ IR
- ETRAR IR ESFIME.
- ETHHENERANEE (o, EXAZEFTH, e REFELHHT
).

© ik 6T E AR (B, F 5 40 R A A,
— M5t (method of moments, MoM).
— WAL LT (maximum likelihood estimation, MLE).

O RN REKGIESR R E.

- B MEEFHE, £RE, 213 E (quantile-quantile plot, Q-Q
plot), # % & (probability-probability plot, P-P plot).

- Gt FER T £ HHR (chi-square test, x2 test), 1R E & K—H7 K /R
i K4 1 (Kolmogorov-Smirnov test, K-S test), % 1& #F—3iA MAb 1
(Anderson-Darling test, A-D test).
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o MINBENEXLE

O NEFRRZARTRERKIE

@ & —AEES AR %] BT B 6 3R
- ETRAR IR ESFIME.
- ETHHENERANEE (o, EXAZEFTH, e REFELHHT
).

© ik e b0 e EAAR (B, A 9T P B9 SRR,
— M5t (method of moments, MoM).
— WAL LT (maximum likelihood estimation, MLE).

O RN REKGIESR R E.
- B MEEFHE, £RE, 213 E (quantile-quantile plot, Q-Q
plot), # % & (probability-probability plot, P-P plot).
- Gt FER T £ HHR (chi-square test, x2 test), 1R E & K—H7 K /R
i K4 1 (Kolmogorov-Smirnov test, K-S test), % 1& #F—3iA MAb 1
(Anderson-Darling test, A-D test).

© do R FIMLFTA, BEF —ABES K SHD 3 S
RAHEABERNZN .

[@)evsa | osE MEM6810 TISRGRIES(HE, B 202545 (MEMIER H3)


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

© HETEM
> RAIEEE
> HRIESERE

[®)svsa | ¥ MEM6810 TIEAGEESIHE, FMH  20254F (MEMIESBHFI)


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

AR RA > 57051 5]

o RMNBEEA—NRFLHHEMREF (time to failure) FIL—
NMEITREL (B, HapomiRa).
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o BMEBEA—TBRFLHBIERF® (time to failure) EI—
NMEITREL (B, HapomiRa).

o RREXMNBNRFHAITHEMNEHR, ZEFLAENFEDH
RE (EEHEERN) BERBMIEREREA.
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O N\NEFRARGHREHIE.
o FEALEIR 50 MM, R CAMEAF A (12 R).

79919  3.081 0.062 1961  5.845
3.027 6505 0.021 0013 0.123
6.769 59.899  1.192 34760  5.009

18.387  0.141 43.565 24420  0.433

144.695  2.663 17.967  0.091  9.003
0941 0878 3371 2157 7579
0.624 5380 3.148  7.078 23.960
0.590 1928 0300 0.002  0.543
7.004 31.764 1.005 1.147 0219
3217 14382  1.008 2336  4.562
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O N\NEFRARGHREHIE.
o FEALEIR 50 MM, R CAMEAF A (12 R).

79919  3.081 0.062 1961  5.845
3.027 6505 0.021 0013 0.123
6.769 59.899  1.192 34760  5.009

18.387  0.141 43.565 24420  0.433

144.695  2.663 17.967  0.091  9.003
0941 0878 3371 2157 7579
0.624 5380 3.148  7.078 23.960
0.590 1928 0300 0.002  0.543
7.004 31.764 1.005 1.147 0219
3217 14382  1.008 2336  4.562

o XA LM F G —AMAE R (FRE n=50).
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0 EFE—MERS IR
o AMFHELER-ANEMNESETF (RALEFIFITRAGN
RGBS =4 ), B EEESENEE.
o M FAER A4, 5% HILT 454 (exponential) £ R A R
(Weibull) 475 #5255 a9 A2 AL
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0 EFE—MERS IR
o AMAEGEL LR ANEWNELETE (RARERIRITRAH
BERRG B F A K), BB RELEEMNE S,
o TR A4, 5 AT 454 (exponential) 7 SUA R
(Weibull) 475 #5255 a9 A2 AL
o AT REDMMELR SHCHMEALTA.
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0 EFE—MERS IR
o AMAEGEL LR ANEWNELETE (RARERIRITRAH
BERRG B F A K), BB RELEEMNE S,
o TR A4, 5 AT 454 (exponential) 7 SUA R
(Weibull) 475 #5255 a9 A2 AL
o AT REDMMELR SHCHMEALTA.
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20

20
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10 10
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o RBEEA T AR, K2 AZK—THES ik

exponential(\).
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© EEHN N HINE ZEHIE.
o £ 4E457+ (method of moments, MoM) sk #4 & 5A & 69 &
AR
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© HIEEHM N TIA THIE.

o £ 4E457+ (method of moments, MoM) sk #4 & 5A & 69 &
A4

o T4m, /S exponential(\) B9HEH 1/).
o HAHAHMAEA 11.8935.
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O HIEEN S HIUEZHIE.
o £ 4E457+ (method of moments, MoM) sk #4 & 5A & 69 &
A4
o ©4v, I[HH A exponential(\) HHAZ A 1/\
o HATHARMMEA 11.8935.
o AP F T AN, BP, 1/\ = 11.8935, HAF X\ e9fE+t
{84 0.084.
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O FEEM D HINE ZHIE.

[Q)svsa |

o £ 4E457+ (method of moments, MoM) sk #4 & 5A & 69 &
A4

o T4, +5H 9 exponential(\) B9HAEH 1/
o HAFMAMMAEA 11.8935.

o HIRMEFTHANME, B, 1/X =11.8935, HAF X 494t
5% 0.084.

o Hk, MAEE 5 A A exponential(0.084)
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© EEHN N HINE ZEHIE.

o £ 4E457+ (method of moments, MoM) sk #4 & 5A & 69 &
AR
C4n, 5457 exponential(\) B9HZE A 1/
HAFHAMIEA 11.8935.

AL IR E TAAMME, B, 1/) = 11.8935, H4F \ 69453t
5% 0.084.

3, MAA B 6957 B exponential (0.084)

o MREEMDHEMNEYH, BLERAEFTHRRE;
B IR A IRA T UL AN S
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O HIEEN S HIUEZHIE.
o £ 4E457+ (method of moments, MoM) sk #4 & 5A & 69 &
A4

C4n, 58 9 exponential(\) G9HAZH 1/
HAFH A A 11.8935.

AL IR E TAAMME, B, 1/) = 11.8935, H4F \ 69453t
5% 0.084.

3, MAA B 6957 B exponential (0.084)

o MREEMDHEMNEYH, BLERAEFTHRRE;
B IR A IRA T UL AN S

o BRTHAAITZAM, MAIASAMETT (maximum likelihood
estimation, MLE) 2% RS HEIT75E.
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0O HEEEN B RSHINENRE
o RURGHMER T A (

(B15E).
23 pdf) vs. exponential(0.084) 4932
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O THEIEEN N ARSHNUENRE (BIfERX).

o LGB WIMEA 7 B (4% pdf) vs. exponential(0.084) 952
i pdf.

0.08 0.08 0.08
0.06 0.06 0.06
0.04 0.04 0.04
0.02 0.02 0.02
0 0 0

0 50 100 150 0 50 100 150 0 50 100 150

o W URBIKGINED H B, f %L )69 E %
pdf.
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O THEIEEN N ARSHNUENRE (BIfERX).
o WURJEHIME AT B (4% pdf) vs. exponential(0.084) #9332

i pdf.
0.08 0.08 0.08
0.06 0.06 0.06
0.04 0.04 0.04
0.02 0.02 0.02
0 0 0
0 50 100 150 0 50 100 150 0 50 100 150

o LI ARBETHMBEINE DT B, AL A GYILE
pdf.

o FH AT M5 AR FHAAY, W@ RIEGALKE (BT A
ME) vs. &5 LI pmf.
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O ITEHEERN N B RSHNIERRE (B&E).
o Pz (Q-Q plot): 3 LHIE P 89z 5 Bk % 5 P 8

AL B

80 T T T 7
7/
’
’
’
60 4 1
// [}
f ;
(=]
S 40 s &
&. // ° (0]
&l @,Oo
20 o/@
4
7/
4
o
0 20 40 60 80 100 120 140
data
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O THHIAERN T H REHMINEMRE (BI&E).
o Pz (Q-Q plot): 3 LHIE P 89z 5 Bk % 5 P 8

AL B

80

60 £

Exp(0.084)
IS
S
~

0 20 40 60 80 100 120 140
data

o BRAEE—FHEA 1AL, HLAMEK R EAALT.
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O THHIAERN T H REHMINEMRE (BI&E).
o MEHE (Q-Q plot): 3 AR b 895 4x B 5 7 A F 4

AL B

80

Exp(0.084)
IS o
S 3
N
[N
1<
[}

N}
o

0 20 40 60 80 100 120 140
data

o EEARIEL —FATEA 1 AKX, WIS REALT.
o ML EAE R T &5 AL
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O WHEiEERN T RS UMMM RE (BFE).
o MMEHA (Q-Q plot): A rbHHE T 499 B 5 & AP Y

AL B

80

@
=}
N

Exp(0.084)
IS
S
N

0 20 40 60 80 100 120 140
data

o EEARIEL —FATEA 1 AKX, WIS REALT.
o ML EAE R T &5 AL

o ALLTE ABER (P-P plot): b2 3 CDF 5 ik 2 7 b 4932
W CDF; F R M A& 8RBT HER.

[@)evsa | oseE MEM6810 TIRGRIE5(HE, B  2025%% (MEMIER H3)


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

» e

O IFHEEN N REHIBEMRE (ST FH0K).

o RABIX Ho: #IERMD A exponential(0.084) F & #)
vs

BHBIR Hy: 3BT ARS M exponential(0.084) F k49

[®)eysa | kG MEM6810 TI2RGZIESHE, Bl  20254F (MEMIELHE)


https://shenhaihui.github.io/teaching/mem6810p/CC_BY-SA_4.0_License.html
https://creativecommons.org/licenses/by-sa/4.0/
https://shenhaihui.github.io/

AR RA > 57051 5]

O HEEEM N RSHNHUEMRE (HiTFHRI).

o RABIR Hy: RAERMS T exponential(0.084) + K&y
vs

BHBIR Hy: 3BT ARS M exponential(0.084) F k49

o BIXARE: RARE Hy A3, AWM B GHERT 7 H 2
B IEAE LIS Hy, RALERANIEL Hy X AE% Hy.
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AR RA > 57051 5]

O HEEEM N RSHNHUEMRE (HiTFHRI).

o RABIR Hy: RAERMS T exponential(0.084) + K&y
vs

ZBARIL Hy: #ETR AT exponential (0.084) F k&%

o RIXART: BT Hy 349, ANMBGIHIERT BT H L
GE9IEIEEAEE Hy, RALE R NIEH Hy 1% H).

o BHMARFKRF (4, o =0.1,0.05001) F, 75k
(chi-square test, x? test) ¥ 4E4 Hy.
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AR RA > 57051 5]

O HEEEM N RSHNHUEMRE (HiTFHRI).
o JRARIR Hy: $3ER K5 exponential(0.084) + k49
vs

BHEIR Hi: HAETL RS A exponential(0.084) + k#y

o MBARARER: AR Hy AxE, AN B G KAELE L7 H L
BGHYIENE KRS Hy, RALER AR Hy RAEX H.

o BHMARFKRF (4, o =0.1,0.05001) F, 75k
(chi-square test, x? test) ¥ 4E4 Hy.

o HUFH LB IRALL: #TRETE KM A RFERER
(Kolmogorov-Smirnov test, K-S test), %/i& f—i& ki 36
(Anderson-Darling test, A-D test).
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o ¥ 1. RAGAFRAEFEERAIEIEEIRIIT 2 498 E) R,
[ TE]

o B 2 RAGARNHERAEZZITENKE.
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ExpertFit X4

e ExpertFit & Averill M. Law & Associates 2\ 5] FF & BI—3k 5
IS (38T 1983 £F); W45 FlexSim HLIHE.

)
i

ExpertFit* |

[P Verson 01
‘Copyright © 1995.2011 by Aver M. Law.
Abiights teserved.
Ucensee: [FommUser
Distibused by Averl M. Law & Associates
4723 Eost Sunise Difve, #462. Tucson, AZ 65718
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o FEHHTME— "HMBLE" HUEIN (SHEILH).
o TAMTHE T HIRIEE FAFO" A AT — s
P EE (lde, pAR), AR SAHe— K TR B E (4, 5
HHELE, ARAR).
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o FEHHTME— "HMBLE" HUEIN (SHEILH).
o TAMTHE T HIRIEE FAFO" A AT — s
P EE (lde, pAR), AR SAHe— K TR B E (4, 5
HHELE, ARAR).

o HEMAXMINENIHE, FEEILUATILA:
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o FEHHTME— "HMBLE" HUEIN (SHEILH).
o TAMTHE T HIRIEE FAFO" A AT — s
P EE (lde, pAR), AR SAHe— K TR B E (4, 5
HHELE, ARAR).

o HEAXMINGEMRME, FEEZICUT/LA:
o AT R HIBH B 494 2 kb — T 4o
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o FEHHTME— "HMBLE" HUEIN (SHEILH).
o TAMTHE T HIRIEE FAFO" A AT — s
P B E (B, pAR), AR I — TR A& (Pl 4o,
HHELE, ARAR).

o HFEAXMINGERRHE, EEEICUTILE:
o TR IR G 094 T8 A sk — R 4o
o A FLEYF R RKMANE GGALF, AR & T AR B X 2
Ia R WA Ak
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— LY

o FEMHHE—N"RMUE BNEI (HERH).
o TARTHE D DRSBTSl
MR E (4o, pAi), AR —ETRO R £ (P, &
HAELE, HRAR),

o HFEAXMINGERRHE, EEEICUTILE:
o TR IR G 094 T8 A sk — R 4o
o A FLEYF R RKMANE GGALF, AR & T AR B X 2
Ia R WA Ak
o BR RMARMREMNEHFBELRL—FRFTHRESENHAN
A (B A TR A £T88).
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— LY

o FEMHHE—N"RMUE BNEI (HERH).
o TARTHE D DRSBTSl
MR E (4o, pAi), AR —ETRO R £ (P, &
HAELE, HRAR),

o HEAXFINEEREHE, FEEIRUTLA:
o B AT AR RAEH B 69 AL A mh— R P de.
o Qﬁflfﬁﬁ’)%ﬁ‘ﬁﬁt%ﬂé\ﬁéﬁiﬁn ARARAR &) F AR 2 B KT X &2
(‘gé'l] \;ﬁ;ﬁk
. 4‘5’7( RAME S RIFIEL R L — R EREEGHAN
WA (B TR A A4
o AREBIEHER R (Blde, plf), 72 B R A
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o FEMHHE—N"RMUE BNEI (HERH).
o TARTHE D DRSBTSl
MR E (4o, pAi), AR —ETRO R £ (P, &
HAELE, HRAR),

o HFEAXMINGERRHE, EEEICUTILE:

o TR IR G 094 T8 A sk — R 4o

o A FLEYF R RKMANE GGALF, AR & T AR B X 2
Ia R WA Ak

o BR RMARMREMNEHFBELRL—FRFTHRESENHAN
A (B A TR A £T88).

o ARBAEIEME Y B (Plde, pfA), AL BIRIE

o A H I EBFMA —ANEI, FAE R B E AL,
AN B T Ay F
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W
o ExpertFit ZEFE{ERFMF1EE:

We recommend that the following ideas be used in collecting or analyzing a data

set:
1. If, at all possible, collect|at least 100 observations|on the random phenomenon of
interest, with[200 observations providing more ability]to discriminate between two

distributions. In general, the benefit from increasing the sample size from 200 to
300 will be less than that provided by increasing the sample size from 100 to 200,
etc.

2. If you are collecting observations on a continuous random variable (e.g., a service
time), then the data values should have enough resolution so that the sample will
have a “large” number of distinct values. Otherwise, it will be difficult, in general, to
find a continuous distribution that provides a good representation.

3. If the available data values are integer, then you may want to convert them to real
numbers. ExpertFit contains many more continuous distributions than discrete

distributions.

4. You should understand the process that produced the data, rather than treating the
observations as just abstract numbers. For example, suppose your data set
contains a few extremely large observations — these are called outliers. If you don't
understand the problem context, then it will be difficult to know whether these large
observations are really legitimate or, perhaps, the result of measuring or recording

errors.
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