Homework Assignment 3

PARAMETER ESTIMATION
&
MODEL SELECTION



Homework Assignment 3

For the system with RBD assigned to you according to your variant (Tablel,

Appendix A)

1. Specify failure probability function (F(x)) and failure rate function (f(x)).
2. Find MTTF for the given system.

3. Obtain the sample of system failure times.

4. Save the sample into Excel file.

5. Re-open the sample from file.

6. Obtain and plot the histogram of your data. The number of bins in the

histogram should be less than or equal to the [\/SCmele size ]

To check the correctness of the data, compare the histogram and
failure rate function.

Find median ranks for your data using any method discussed
previously.
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9. For each probability distribution (reliability model) listed in Table 2

according to your variant:
a) define the function of the sum of squared residuals;

b) find the least squares estimates of the distribution parameters;

c) find the sum of squared residuals given the estimates.
10. Plot the failure probability functions according to all reliability models

together with the median ranks.
11. Compare the resulting reliability models taking into account the plots

and the values of the sums of squared residuals.
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12. For each probability distribution (reliability model) listed in Table 2

according to your variant:
a) define the log-likelihood function;
b) find the maximum likelihood estimates of the distribution

parameters;
c) find the value of —2A,,4, given the estimates.
13. Plot the failure rate functions according to all reliability models

together with the histogram.
14. Compare the resulting reliability models taking into account the plots

and the values of —2A,,, 4
15. Make an observation on the results obtained by different estimation

techniques.
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16. Present the obtained results in tabulated form.
17. For each probability distribution (reliability model) listed in Table 2
according to your variant find the values of
) Akaike information criterion;
) Bayesian information criterion;
) Cramer-von Mises statistic;
d) Anderson-Darling statistic.
Use only MLE estimates for calculating values of the criteria.
18. Present the values of the criteria in tabulated form.
19. Determine the best reliability model according to each criterion and
the overall best reliability model.
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Table 1

dnemeHT A dnemeHT B

Ne (o7 (0] Cxema |BapuaHT| O6vem

Bbl6OPKM Fa 1 2 Fg 1 2 3
1 AnekceeB Muxann Cepreesuy 1 4 325 W n=1750 B=1,2 ECEG |y=0,00035 a=0,4 a=1,3
2 bensakos Mapk Baagnmuposuy 3 4 361 E A=0,0025 CEG |[y=0,00012 a=0,7
3 bypna Japba ®enoposHa 4 2 451 R 0=2000 GE y=0,00006| b=1,75
4 BarHep ApTtyp MaKkcumoBmY 2 3 322 R 0=8000 GCEG | y=0,0012 | o=0,25 b=1,25
5 lpy3aes AHapelt AHapeeBuY 1 2 277 E A=0,0008 GW [y=0,00007| B=1,3 b=1,5
6 JaHunos puropuin Onerosuny 5 3 302 E A=0,0003 EW y=0,0004 B=1,9 a=0,9
7 Jobpoaees PoanoH EBreHbeBmY 5 1 383 R 0=1300 Kw-E | y=0,0005 2=0,85 b=1,75
8 anoK Buktopna PomaHOBHa 6 2 397 W n=1800 B=3,2 CWG | y=0,0005 a=0,8 B=1,25
9 Konogtok AnekcaHap MNetposuy 6 4 284 E A=0,0015 ECEG | y=0,0015 a=0,5 a=1,8
10 [Kypwuno Netp Bacnnbesny 2 1 291 W n=1200 | B=1,65 CEG y=0,0028 | a=0,15
11 KyyepeHKo AHactacus MuxaiinoBHa 3 3 231 E A=0,0004 GE y=0,00012] b=0,85
12 [MacnoB KoHcTaHTMH MaKkcumoBmY 1 1 382 W n=1000 | B=1,15 | GCEG |y=0,00025| a=0,65 b=2
13  [MwupeHkos [laHun MBaHoBWNY 5 4 274 w n=1400 | B=1,75 GW y=0,001 B=0,9 b=1,5
14 MNMuanneHko AHa BragMmnpoBHa 4 4 362 E A=0,0005 CWG y=0,0015 a=0,3 B=1,3
15 MnexaHos MNaBen Bnagnmunposumy 5 2 296 E A=0,0005 Kw-E | y=0,0003 a=0,9 b=1,8
16 MblwKMH Makcum Uropesumy 3 2 489 W n=1500 B=1,5 EW y=0,0003 B=1,8 a=1,5
17 |CerbatoB Aptyp Butanbesuy 2 2 431 E A=0,0008 ECEG y=0,002 a=0,25 a=1,25
18 XaBene Unba AneKkceeBuny 4 1 339 W n=1200 B=2,5 Kw-E y=0,0002 a=1,3 b=1,15
19 [lWaTtoxmH ®Eépop AneKkcaHapoBnY 4 3 390 R 0=0,002 EW y=0,0004 B=1,5 a=0,8
20 lOraih Hukuta Bayecnasosuy 1 3 381 E A=0,002 GCEG | y=0,0007 a=0,2 b=1,6
21 |AxkynoB BnagucnaB AnekcaHapoBuY 3 1 415 W n=900 B=0,85 GE y=0,00022 b=0,9
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No (017 o) Reliability Models

1 AnekceeB Muxann Cepreesuy R W CEG EW

2 benakos Mapk Baagnmuposuy R W CRG CWG
3 bypna Japba ®enoposHa R W EE ECEG
4 BarHep Aptyp MakcumoBuy R W ER GW

5 lpy3aes AHapen AHapeeBuy R W GE GCEG
6 JaHwnnos Mpuropuin Onerosuy R W GR Kw-R
7 Jobpoaees PoanoH EBreHbeBmY R W CEG Kw-E
8 Ranok Bukropnsa PomaHoOBHa R W CRG EW

¢ Konoptok AnekcaHap lNetposuy R W EE CWG
10 Kypwno lNMetp Bacunbesny R W ER ECEG
11 |KyyepeHko AHactacusa MuxaiiioBHa R W GE GW

12 Macnos KoHcTaHTUH MakcnmoBuy R W GR GCEG
13 [MwupeHkos [laHunn MiBaHOBUY R W CEG Kw-R
14 [MuanneHko AHa BragumupoBHa R W CRG Kw-E
15 [MnexaHos [NaBen Baagnmuposuy R W EE EW

16 [MbiwknH Makcum Uropesuy R W ER CWG
17 |CerbatoB Aptyp Butasbesuny R W GE ECEG
18 [XaBenes Unba AnekceesBuy R W GR GW

19 |lWaTtoxnH ®épop AnekcaHapoBUY R W CEG GCEG
20 [HOran Hukuta Bayecnasosuy R W CRG Kw-R
21 |Axynos Bnagucnas AnexkcaHapoBuY R W EE Kw-E

Table 2
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