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Abstract :
In this study, the reliability of the multicomponent stress and strength system is estimated
using the Traditional Maximum Likelihood Method, median method, and Bayesian methods

under the squared error loss function based on the Lindley Approximation methods, by

assuming the primary information are associated (Weibull Distribution) .When each strength
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variable X and stress variable Y are independent and symmetric (i.i.d.) and follow the Topp-
Leone distribution. And the Monte-Carlo simulation method were compared using the mean
squares error (MSE). According to the findings, the Bayes approach is the most effective for all

simulation experiments.

Keyword: Multicomponent System, Stress — Strength, Maximum Likelihood Method
(MLE), Median Method (Med) « Topp-Leone Distribution < Lindley Approximation
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03 03 04
(20,50) 0.8450 | 0.8406 | 0.8435 1.1646E- 2.5194E- | 5.2072E-| Bayes
03 03 08
(20,80) 0.8412 | 0.8380 | 0.8404 1.1148E- 2.0597E- | 1.1257E-| Bayes
03 03 05
(20,110) | 0.84375| 0.8439 | 0.8406 | 0.8432 1.0748E- 2.1126E- | 2.5247E-| Bayes
03 03 07
(50,20) 0.8386 | 0.8350 | 0.8149 1.3550E- 2.6139E- | 8.3078E-| Bayes
03 03 04
(50,50) 0.8416 | 0.8394 | 0.8386 7.1413E- 1.4787E- | 2.6467E-| Bayes
04 03 05
(50,80) 0.8427 | 0.8394 | 0.8413 6.1115E- 1.3159E- | 5.9829E- | Bayes
04 03 06
(50,110) 0.8428 | 0.8425 | 0.8418 5.2182E- 1.0179E- | 3.9971E- | Bayes
04 03 06
(80,20) 0.8385| 0.8354 | 0.7996 1.2509E- 2.6985E- | 1.9520E-| Bayes
03 03 03
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(80,50) 0.8426 0.8419 | 0.8379 5.7434E- 1.1632E- 3.3767E- | Bayes
04 03 05

(80,80) 0.8435 0.8426 | 0.8416 4.4825E- 8.8408E- 4.4984E- | Bayes
04 04 06

(80.110) 0.8439 0.8428 | 0.8428 3.5073E- 7.4504E- 8.8088E- | Bayes
04 04 07

(110,20) 0.8381 0.8369 | 0.7846 1.1452E- 2.5178E- 3.5020E- | Bayes
03 03 03

(110,50) 0.8417 0.8404 | 0.8353 5.1515E- 1.1194E- 7.1579E- | Bayes
04 03 05

(110,80) 0.8427 0.8419 | 0.8403 4.0042E- 8.1418E- 1.2119E- | Bayes
04 04 05

(110,110) 0.8446 0.8444 | 0.8433 3.1356E- 6.8850E- 2.0918E- | Bayes
04 04 07
saaie Lliall 5 slga¥) pUai A gaad (MSE) Uil ey ye Ja gia g 4 il 5 dal) dadll G (2) o 52

a; =0.9,a, = 0.5 ¢ (5=2 ,k=3) Lic Topp-Leone @) sil LS yall
(n,m) R MSE
ﬁmle ﬁmed RB.L MSEmle MSEmed MSEB.L Best

(20,20) 0.6582 0.6555 | 0.6474 3.1521E- 5.7708E- 1.6783E- | Bayes
03 03 04

(20,50) 0.6601 0.6588 | 0.6556 1.2632E- 2.8081E- 2.2619E- | Bayes
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03 03 05

(20,80) 06599 | 06591 | 0.6570| 8.7407E- 1.7247E- | 1.0863E-| Bayes
04 03 05

(20110) | .| 06585| 06585 | 06564 6.4442E 1.4345E- | 1.5479E-| Bayes
' 04 03 05

(50,20) 06575| 06543 | 0.6468| 2.9534E- 6.2000E- | 1.8288E- | Bayes
03 03 04

(50,50) 06584 | 06571 | 0.6538| 1.2851E- 2.6668E- | 4.2226E- | Bayes
03 03 05

(50,80) 0.6595| 06574 | 0.6566| 8.1373E- 16542E- | 1.3741E-| Bayes
04 03 05

(50,110) 06592 | 06585| 0.6571| 6.4156E- 1.3442E- | 1.0524E-| Bayes
04 03 05

(80,20) 06571| 06559 | 0.6464| 2.8389E- 55278E- | 10456E- | Bayes
03 03 04

(80,50) 06573 | 06563 | 06528 1.3332E- 27701E-| 5.6925E- | Bayes
03 03 05

(80,80) 06592 | 06594 | 0.6567 | 9.2201E- 1.8001E- | 1.3472E-| Bayes
04 03 05

(80.110) 06575| 06570 | 0.6554| 6.2657E- 13077E- | 2.4631E-| Bayes
04 03 05

(110,20) 06547 | 06531 | 0.6441| 2.9985E- 6.2295E- | 2.6420E- | Bayes
03 03 04

(110,50) 06587 | 06558 | 0.6542 | 1.2410E- 27437E-| 3.7730E-| Bayes
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03 03 05
(110,80) 0.6603 | 0.6592 | 0.6574 7.9769E- 1.7576E- 8.4051E- | Bayes
04 03 06
(110,110) 0.6595| 0.6589 | 0.6571 6.3020E- 1.2597E- 1.0701E- | Bayes
04 03 05
Gl pal) ddaia Adliall g Sga) Ui A gaal Undld) Cilay o Jan gia g 4y paiil) g A88aY) dadlll (a (3) ady Jgia
a; =0.9,a, = 0.5 ¢ (5=1 ,k=4) Laie Topp-Leone gisd
(n,m) R R MSE
ﬁmle ﬁmed TeB.L MSE e MSE eq MSEg Best
(20,20) 0.8732 | 0.8690 | 0.8654 1.2958E- 2.6281E- 1.5937E- | Bayes
03 03 04
(20,50) 0.8757 | 0.8723 | 0.8745 8.8092E- 1.8453E- 1.2356E- | Bayes
04 03 05
(20,80) 0.8772| 0.8736 | 0.8762 6.8405E- 1.3520E- 3.4662E- | Bayes
04 03 06
(20,110) 0.8786 | 0.8760 | 0.8779 7.0519E- 1.4099E- 1.3030E- | Bayes
0.8780 04 03 07
(50,20) 0.8708 | 0.8684 | 0.8504 1.0657E- 2.1532E- 7.6235E- | Bayes
03 03 04
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(50,50)

(50,80)

(50,110)

(80,20)

(80,50)

(80,80)

(80.110)

(110,20)

(110,50)

(110,80)

(110,110)

0.8772| 0.8755 | 0.8746 4.9449E- 9.8681E- 1.2152E- Bayes
04 04 05

0.8776 | 0.8778 | 0.8763 3.6396E- 7.4859E- 2.9683E- Bayes
04 04 06

0.8771| 0.8759 | 0.8762 3.2963E- 6.9735E- 3.4903E- Bayes
04 04 06

0.8743 | 0.8731 | 0.8415 8.4630E- 1.6785E- 1.3325E- Bayes
04 03 03

0.8749 | 0.8736 | 0.8710 4.0104E- 8.2549E- 4.9977E- Bayes
04 04 05

0.8764 | 0.8760 | 0.8748 3.2336E- 6.4186E- 1.0781E- Bayes
04 04 05

0.8763 | 0.8755 | 0.8753 2.5795E- 5.5619E- 7.6887E- Bayes
04 04 06

0.8732 | 0.8707 | 0.8291 7.9711E- 1.6693E- 2.3953E- Bayes
04 03 03

0.8765| 0.8751 | 0.8712 3.2719E- 6.9048E- 4.6833E- Bayes
04 04 05

0.8769 | 0.8760 | 0.8749 2.4426E- 5.3474E- 9.8080E- Bayes
04 04 06

0.8777 | 0.8771 | 0.8765 2.2204E- 4.2832E- 2.3228E- Bayes
04 04 06
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lSlaal) i jlad Addlia 1-4

Uasl) lay ya dass s g Ay ol dadll 5 Adial) dail) Jia 5 (3)(2)(1) Jshaadl IS (e ISkaall geilis & jelil
Gilalaall Ayl yi8Y) 2l Jlarind die 5 « Topp-Leone g sil oS jall daaie 23l 5 dlga ) aUai A saal MSE
Weibull ) s apsill ey JSall dadadd i pal 8V oy ¢ (@ = 0.9¢a, = 0.5)
Ry pUaill 4 pnal 4y pooil) ol 5 48a) Al oy 150 U & ¢ (cq,dp)=(1,1.5),(C2,d2)=(1,1,5) (Distribution
Aaliad) slSlaall milis & jelal 5 ¢ A8y yha g alac W) ISV A4 Hla Aald g Al ana 320 3 deadiedd) (3 lall aaeal s
ad Ols (Med) sl 48 )k &5 (g (MLE) abe¥) GlSaY) 455k 4l LIS jlaally ble JS54 5w 455k

LS BlSlaall el s Leapen Aaadiadd) (@31 hall 5 diall ana B3l 3 =8l MSE

Conclusion claliviy)

4k plaaiuly Topp-Leone @)sil SlS jall aastie Ll slgal) allas 4yl pre o 5 Canll Naa b
plasiuly s 3lSlaall gl ol 68 A Gas ¢ el ol gl s 50 88y 5l g g ) A5y g alae V) lSAY)
F Y (MSE) by el e slaie YU g il ¢ jedal Cua diliie e slaal

Weibull ) AV s Al Jleainy G 48 jla Alad) slSlaall jlat 288 A ey o ple S
Topp- st GlS el aaeie Bl 5 Alga¥) alas 4l gee il (5 AY1 il @)l 45 ,ls (Distribution
. Leone

aend s Apalail) ol (G4 plal Zandlly aladl) Cus (e AUl A b Ciels (MLE) abae¥) Ol&aY) 44 jla &l )
. Topp-Leone g)sil Gl sall aasia A3l 5 dlga¥) allai dd see ol ¢ slSLaall o jlas

Al 5 lea¥) ol A g ol BV Cun (e 51 Al el Jasue gl Ak ol BlSLal) gl ekl
el (330 hally 45 jlae Lganea 3all il s MSE el csia s £ Topp-Leone asil <l jall dasic

LAY
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