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Reliability Estimation in Bivariate Pareto Model
with Bivariate Type I Censored Data

Jang Sik Cho', Kil Ho Cho’, Sang Gil Kang®

Abstract

In this paper, we obtain the estimator of system reliability for the bivariate Pareto
model with bivariate type 1 censored data. We obtain the estimators and approximated
confidence intervals of the reliability for the parallel system based on likelihood function
and the relative frequency, respectively. Also we present a numerical example by giving a
data set which is generated by computer.

Keywords : Bivariate Pareto model; Bivariate Type I censored data; Random censored
data; Maximum likelihood estimator; Parallel system; Series system.
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Attt

2. 708
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L= zI:[l {[Ax:, 5] Gica. [ F(x;,y)]
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BN = 23 {Aa/A— dpexp(—Ac)) A+ exp(— (A + A, — Agcy) — exp(— (4 + A)c,)
+(1— exp(— A96,)) + exp(— (A +Acy) - e, cy)
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T3 2a-3E%gE @ go] Foi3id

log L(A) = N,loga, + NylogA;+ Nilog A3+ Nylog (A, + A3) + Nslog (A, + A3)
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Wb A (99 2I-$EFTE ZFE dalA 4 HelRd S oy gt
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N, N,
3/1 logLL)‘_-f' X+ —x,=0. (10)
e _ Ns
o log L(A) = /12_*_/13 y.=0. (1)
_ __ N4 N5 _ _ .
a/{ IOgL(_) /11+/13 + /12+/l3 (xs+ys ts)_O (12)
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WA Va (1,23, D T= (), 4, 401N REE B89 277} Z71e9A 2Adoz 3

THEZE ol BA-FRARL] 174, 4, 4) Y THEF ATFREES BHES ¢ & Ao

323 LAq, Ay, A3) = (1), 9714 Ii;:E{_Tj‘;TlogLu) ; 4,7=1,2,3°]9,

Iy= E(N) A3+ E(NY [ (A 4492, Ip=0, Iy=E(N)/(A+13)?
Ly = E(Ny)[ A3+ E(N;)/ (A3 + A3)?, Ly = E(Ny)/ (A + A5)%

Iy = E(N3)/ A5+ E(ND /(A + A3)2 + E(Ny) [ (A, + A5
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APAZ 2,500 WeH WBALW ABEo) P HERHFE 4 (133} o] Folrh
Rue=(6/z2,) 7r.+7r3+(6/20) e 7r3—(6/:40) Ly (13)
Z2e WHoR Rye o BEE HFo| RolT BAOl 4. [T YA, A, A5)/n] - 4 ZAA
ATEEE wEth 94714 4=(4,, 4,, 45)°1H,
4,=log(8/2,) - ((8/2,) “ = (8/2,)%),

Azz log(a/zo) * ((8/20) AZ+A3_(6/20)A):

dy=10g(8/2,) - ((82,) T +(8/2,) " — (8/2,)").

Heb H9FHFl 7128 R 100(1-a% 2AA AFAE 4 (93 o] FHT
ik

( Rure— 24 ‘/ IR, 7, %) - 2'/”, Rure+zaz \/2 KAy, A, Ay) - Z'/n>, (14

4714 2y, 2,

&

)09,

= log(8/2,)  ((8/2,) " °~(8/2,)7),
(
(

&)

(8/2,) * P —(8/2,)7),
(8/2,) "M+ (812,) "= (8/2,) ol .

= log(8/z,)

23 08(5/2 )

Bgoz JNEd 7lae WA AfEd e FRYF A4 VA7 T
| K

B2 | & BEOM max(x,y) > 2,8 A5 bl | K| o 2EE o|FRE (£, RS
HES ¢ 7 Utk BAM | K| o Z1xEHA Rl diE FAFS FUNEd Rye= | K| /n

2 AMNE F Uk AN Rye= | K| /n8] 2ZE SAHOEZ HTo] RojL Eilo]
RA-R)/nd ZTEEE BEE ¢ + Aok BFA | K] o 712F RY 100(1-a)% A
A AP A (9% 2ol FAY & Yok

(ﬁNE—za/Z"/ Rug - (1— Rug)/n , RugtzyyV Ryp-(1-— R np)/n). (15)
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(A=1.0, ,=1.2, 3=05, 6=1< °|¥%F JFHE BX2RE FEI7] 300 dFE LA
713, A 15 o W% FUNE ¢, =4.4816, ¢,=3.669322 APt =Y ABE oY <
E>9} o, &7|4 *&= A 1% odF Fud AEE Yehdg. 183 YFALE z,=152
dAgen, old WHA 2] AT I k& R=0.71162 Atgr;.

A 3HAN AdY WHoz FrEd] e HEFAXNE FHRYE A,=0.9967, A,=1.2385,
A3=0.4208 8 A4tgh.

g HEA 2] AR g HFAFH ZA TS PR J9FARY
ARlze]  slZsiA HPEA2de] Az dFd FAXNEL Z4Z Rye=0.73249
Ryp=0.76672 A€t 9A] ol5 FHFE 712sM Mo i 95% A g7z
£ 7Z}z} (06277, 0.8371)%} (0.6153, 09180)2.2 AHArgth

<¥> o|de B E BEzRe YAHE A7

[+
i x; ¥; i X ¥i J x; Vi
1 39519 1.6678 11 2.7284 1.1253 21 2.4046 1.3258
2 1.1923 1.2322 12 1.3182 13182 22 1.9361 3.6693*
3 1.8998 2.5300 13 3.1625 13714 23 1.8204 1.8215
4 1.1713 1.1713 14 2.5876 1.1906 24 1.5036 1.2933
5 1.3187 12523 15 1.0168 3.6693* 25 1.8319 3.5384
6 1.2082 2.7046 16 1.7365 1.0382 26 22784 3.6693*
7 3.4264 1.0795 17 1.0877 1.0877 27 1.2957 1.2699
8 4.4816* 2.8998 18 1.4443 1.4562 28 1.6659 2.5826
9 2.1928 2.1928 19 4.4816% 14110 20 2.7568 1.0688
10 1.8016 1.8016 20 1.2082 3.4039 30 2.0760 1.0777
A9 2HEZRH HIA ALY Ao digh 2o FAFI ZALH AgFzhe] digt A
AM & = e vt} Zol, AUz 7|23 FA T vs)N HFHF J1E2F A Fo)

A Ao do] ZWeH Tha L BRHUAL T & ok
2y 249 g, FoHg 2 BRI S 08 D98 28 QANE B =R A9

¢ F MR FAYEY A4S BRdE RE ous} glow, g ojHF FHEXE BN
ALY 242 Aate ATE FF A2 GATLA B0k
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