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Abstract

a hybrid virtual alternating reliability system is proposed. It consists of « In this research
and «two vehicles connected in series and two other vehicles connected in parallel with them
is ready to operate in the event of a failure of the two vehicles connected in series. The first
while the second and fourth <and third components are distributed as a power function
components are distributed as an exponential distribution. To estimate the reliability of this
quantile ¢« least squares« estimation methods were used (Maximum likelihood«system

« 50« sample sizes (25¢ Jackknife). In order to obtain the best method< moments«method
200) were used. The mean square error measure was used as a comparison measure. <100<75
The results showed that the method of moments outperformed other estimation methods.
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While the second method was the least squares and quantile method. While the maximum

likelihood method came in last place
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25 0.9 0.1 0.1 0.1 0.0042 0.0016 0.0064 0.0085 0.0059 MSElIs
0.2 0.2 0.0052 0.0077 0.0225 0.0038 0.0207 MSEmo
0.3 0.3 0.0083 0.0132 0.0327 0.0046 0.0298 MSEmo
0.4 0.4 0.0115 0.0154 0.0372 0.0075 0.0357 MSEmo
0.5 0.5 0.0096 0.0167 0.0389 0.0091 0.0369 MSEmo

0.5 0.1 0.1 0.0141 0.0066 0.0096 0.0241 0.0012 MSEjac

k
02 |02 0.0108 0.0049 5.9696e- 0.0179 9.2530e- MSEgm
04 04

03 |03 0.0066 0.0020 0.0018 0.0143 0.0019 MSEgm

04 |04 0.0046 0.0020 0.0038 0.0111 0.0038 MSElIs

05 |05 0.0036 0.0023 0.0068 0.0077 0.0064 MSElIs

1.2 (01 |01 |01 0.0041 0.0020 0.0064 0.0069 0.0057 MSElIs
02 |02 0.0053 0.0072 0.0224 0.0049 0.0207 MSEmo
03 |03 0.0089 0.0142 0.0326 0.0070 0.0305 MSEmo
0.4 0.4 0.0124 0.0162 0.0372 0.0063 0.0329 MSEmo
0.5 0.5 0.0133 0.0181 0.0386 0.0075 0.0352 MSEmo
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04 Kk
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02 |02 0.0025 0.0042 0.0112 0.0023 0.0109 MSEmo
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05 |01 |01 0.0070 0.0034 2.2403¢e- 0.0113 2.6608¢e- MSEqm
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12101 |01 |01 0.0023 8.0647¢- 0.0032 0.0042 0.0030 MSElIs
04
02 |02 0.0025 0.0042 0.0112 0.0024 0.0108 MSEmo
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75 109 |01 [01 |01 0.0013 6.5394e- 0.0021 0.0025 0.0020 MSEIs
04
02 |02 0.0018 0.0027 0.0075 0.0016 0.0073 MSEmo
03 |03 0.0025 0.0049 0.0109 0.0027 0.0107 MSEmo
04 |04 0.0036 0.0054 0.0124 0.0019 0.0123 MSEmo
05 |05 0.0038 0.0060 0.0130 0.0027 0.0126 MSEmo
05 |01 |01 0.0044 0.0017 1.4994e- 0.0073 1.7002e- MSEgm
05 05
02 |02 0.0035 0.0011 1.6374e- 0.0058 2.1589¢- MSEgm
04 04
03 |03 0.0027 0.0013 5.7121e- 0.0047 6.1727e- MSEjac
04 04 K
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04 |04 0.0020 5.4947¢e- 0.0013 0.0031 0.0012 MSEls
04
05 |05 0.0012 5.0277e- 0.0022 0.0024 0.0021 MSElIs
04
12101 |01 |01 0.0016 5.4475¢- 0.0021 0.0025 0.0021 MSElIs
04
02 |02 0.0013 0.0030 0.0075 0.0015 0.0071 MSEmo
03 |03 0.0032 0.0050 0.0108 0.0015 0.0105 MSEmo
04 |04 0.0031 0.0053 0.0124 0.0022 0.0118 MSEmo
05 |05 0.0031 0.0056 0.0130 0.0022 0.0126 MSEmo
05 |01 |01 0.0044 0.0017 1.4458¢- 0.0070 2.2800e- MSEqm
05 05
02 |02 0.0036 0.0013 1.5792¢- 0.0068 1.5786e- MSEjac
04 04 k
03 |03 0.0028 0.0011 5.5604¢e- 0.0044 5.9375e- MSEgm
04 04
04 |04 0.0017 4.6866¢€- 0.0012 0.0032 0.0012 MSElIs
04
05 |05 0.0011 7.6402¢- 0.0021 0.0025 0.0021 MSElIs
04
10 (09 |01 |01 |01 0.0008 5.4371e- 0.0015 0.0012 0.0010 MSElIs
0 05
02 |02 0.0011 1.9123e- 0.0048 0.0008 0.0050 MSElIs
05
03 |03 0.0013 6.8921e- 0.0089 0.0018 0.0078 MSElIs
05

686




Al Kut Journal of Economics and Administrative Sciences /ISSN: 1999 -558X /ISSN Online 2707-4560/ Vol (17) Issue: 60-2025

(December)

0.4 0.4 0.0020 7.0963e- 0.0089 0.0011 0.0089 MSElIs
05
0.5 0.5 0.0018 2.7634e- 0.0109 0.0018 0.0098 MSElIs
05
0.5 0.1 0.1 0.0029 1.0421e- 2.1563e- 0.0043 9.9876e- MSEgm
05 06 06
0.2 0.2 0.0022 2.9642e- 2.9912e- 0.0033 7.2765¢- MSElIs
05 05 05
0.3 0.3 0.0019 3.0032e- 7.3097e- 0.0029 9.8732e- MSEIs
05 05 05
0.4 0.4 0.0009 6.1632e- 0.0006 0.0021 0.0007 MSElIs
05
0.5 0.5 0.0009 1.1157e- 0.0008 0.0012 0.0011 MSElIs
05
1.2 0.1 0.1 0.1 0.0009 1.1907e- 0.0011 0.0010 0.0011 MSElIs
06
0.2 0.2 0.0007 1.1119e- 0.0055 0.0007 0.0052 MSElIs
05
0.3 0.3 0.0015 6.2678e- 0.0089 0.0010 0.0090 MSElIs
05
0.4 0.4 0.0019 2.1324e- 0.0099 0.0011 0.0094 MSElIs
05
0.5 0.5 0.0016 7.6549¢- 0.0096 0.0010 0.0089 MSElIs
06
0.5 0.1 0.1 0.0022 13657e- 2.3544e- 0.0048 1.0012e- MSEjac
05 06 07 k
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0.2 0.2 0.0020 2.1116e- 1.7711e- 0.0045 3.0765¢- MSEgm
05 06 05
0.3 0.3 0.0019 42286e- 4.8349e- 0.0024 2.8809e- MSEgm
05 06 05
04 |04 0.0008 1.6297e- 0.0009 0.0019 0.0008 MSElIs
05
0.5 0.5 0.0008 2.2222¢- 0.0007 0.0010 0.0011 MSElIs
05
20 0.9 0.1 0.1 0.1 0.00009 1.4100e- 0.00005 0.000088 0.000019 MSElIs
0 07
0.2 0.2 0.00004 3.0012e- | 0.000016 0.000001 0.000034 MSElIs
07
0.3 0.3 0.00001 7.0107e- | 0.000008 0.000005 0.000090 MSElIs
07
04 |04 0.00022 9.9011e- | 0.000012 0.000007 0.000017 MSElIs
07
0.5 0.5 0.00019 2.6607e- | 0.000003 0.000009 0.000076 MSElIs
07
0.5 0.1 0.1 0.00002 2.2901e- 1.1110e- 0.00009 1.0019e- MSEjac
08 09 09 k
0.2 0.2 0.00004 9.0001e- 1.0955e- 0.00006 9.2020e- MSEgm
08 09 09
0.3 0.3 0.00006 5.1009e- 1.1006e- 0.000011 1.9999¢- MSElIs
09 08 08
04 |04 0.00008 5.3341e- 7.3333e- 0.000002 2.0023e- MSElIs
09 08 01
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0.5 0.5 0.00006 1.0106e- 7.0227e- 0.000013 9.5212e- MSElIs

09 08 01
12 |01 01 |01 0.00009 1.8888e- 0.00007 0.000018 0.000002 MSElIs

08

02 |02 0.00006 2.7632e- 0.00005 0.000009 0.000033 MSElIs
08

03 |03 0.00004 3.1077e- 0.00002 0.000012 0.000056 MSEIs
07

0.4 0.4 0.00002 5.7007e- 0.00003 0.000010 0.000019 MSElIs
07

0.5 0.5 0.00007 6.2444e- 0.00001 0.000006 0.000099 MSElIs
07

0.5 01 |01 0.00004 2.9988e- 1.2234e- 0.000099 2.7612e- MSEjac

08 08 09 k

0.2 0.2 0.00001 2.0077e- 1.0075e- 0.000045 1.1708e- MSEgm
09 09 08

0.3 0.3 0.00002 7.1001e- 4.0265e- 0.000012 2.3456e- MSEgm
09 09 08

0.4 0.4 0.00007 2.5050e- 0.000008 0.000014 0.000006 MSElIs
09

05 |05 0.00006 3.9009e- | 0.000007 0.000010 0.000003 MSEIs
09

o)A
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