258 B ¥ W KX 5 W ®B Vol.25, No.2
20054E5 H JOURNAL OF MATHEMATICAL RESEARCH AND EXPOSITION May, 2005

XEHES: 1000-341X(2005)02-0337-04 XEAIRIRES: A

ZJ¢ Weinman BHEH A TiV4STERE A

ZE%Z
(TERFRER, WL T 315211)

(E-mail: liguoan@nbu.edu.cn)

# B SHT Weinman B LB AN —MEE, BHEHRETSE 0;(6 =0,1) MEXMR
R, BHT 5T Weinman BIFEEA R FHEN, 285 TRAE N 5T Weinman 4>
FRES HBL M RS R B R4

X4BiE: Weinman B, TILREM FHE SEdEH AU TTRE
MSC(2000): 62HO5, 62H12, 62N05
2 02121

i[[g

1 5]
Weinman!t-? F- 1966 43| A T # F M- TTH5E 475

AL exp|— Az — Axs), 1 < 29,
ORI b B I by
A R L TS B B B AR M TSRO, RIS — XA RS
7, XTI RSE A TR B — B4R X, Block® F 1977 E4H T =5t
Marshallde Olkin EHEEATE)—MSIE, A CIEB = WA TR S AT ABE S HA T =
5% Weinman BUEEUAMTHIHE, T8 =7/8 T =5t Weinman ZHSHA ISR A LIA
fE R, TEIUE T =5 Weinman BUSSOMEIH, EERSEE 5 (4 fi
SRR, $R78 T SREE 4 7T Weinman BUEECMISEREGH R AT SR M5, Mt
—E PRI E T AL

2 =3t Weinman BEHEHATRRVEST
FR (X1, X2) MR I Weinman BEEAHIBENIAS B, 5 EH T % RS

tlexp[—(Z — 2z — 2x2), T <z
p(z1,22) = 6o 61 2 [ 9, <215 1> 22,
(1, 2) { %ﬁl;exl)[_(% - 51;)372 - é-’rl], T2 < 23,
1efE (X1, X2) ~ WBVED(8y,6:). ] Z = min(X1,X2), ® I =4,Z = X;,i = 1,2. i P(I =
i) = pi, 10 pifi(2) BN (Z,1) WEREHE, NA:
3321 % (X1, X2) ~ WBVED(6,6:), NI

z

1
pifilz) = g-e %% 2>0,i=1,2.
0

WiR B #8: 2003-01-03



338 ¥o¥

b7
ar

¥ o® 25%

Bl EETHEEE.
G382 # (X1, X2) ~ WBVED(6,6:), M

{ plfl(Z)fp(,-xl,( )= g expl—(£)z - (), 2>0,z>0,
p2f2(z)f|X1 x2|(1’) 51"'6711' xp| (el)z - (%)x]v z2>0,z>0,
W EESTEEAE.

538 3 & (X1,X2) ~ WBVED(8o,01), B4, | X1 — Xo| BB ERECH:
Lz, >0,

1
fixs—x,\(2) = { g: expl—y; o

JEER  EETEEE

FIE 1 (X1, X2) ~ WBVED(6,6:) 24 HAXY p; = £,i=1,2. H (1),(2) FIENER:

(1) AEI=18, Z5X,-X, HEMYL, HZ~E%),X:— X ~E(6:).

() #EI=28, Z5 X ~Xo HEML, B Z~E(%),X1 - X2~ E(61).

iEBA  h5(3E 2 FEBRIERE.

it Xy = Z = min(X1,X2), X5 = max(X1,Xz2). B (X1, X2) AXFHHEHERIENE
(X1,X2) 5 (X2, X1) F4H5.

FIE 2 (X1,X2) ~ WBVED(bo,601) 2 HAVY (X1, X2) AXFREENERE X, X5 — X7
MEMSE, X7~ EB(%), X3 - X3 ~ E(61).

B EHERIET]TE.

BARAE 53 (3] H36F 5T Marshall-olkin FEE4 AT RAHESSHR, MR HE BB T
¥, Wi (3] BFBRITERET.

3 =35t Weinman EHEHAHHISH AT

7] LR | 7 R g 2, TR EIB L (o, 0:) BARMRAETH RAEM T, ] (X1, X2) ~ WBVED(6o, 61),
(X1, X2) (G = 1,2,---,n) HEMEER, Z=2157" 2, X1 X:| =230, [ Xu-Xa|, 4
H:

FIE 3 (X1, X2) ~ WBVED(o,61), (X1, X2)(I = 1,2,---,n) HEHREAR, NSE 6,6,
B LR RIS N: =220, =X -X3|. )

SEER hSIEE 1 FISIFE 34, 60,01 HIEEMEHABIN: o =2Z,0, = [X; — Xo|. BI5IHE 2
FIEH 2 BUREEL

= o 6 )ne xp[— ( )me Xag, Xat) — Z|X21—X1z|],

2 . 1 ¢
InL =—1Infp—In — O—me(xu,xm) - -0—Z|X21 — Xul,
rillc 6},"L 0, alnL = 0. 18 60,6, HIBIAURMETH b0 = 22,6, = | X1 — Xa|.

I 4 (X;,X2) ~ WBVED(o,601), (X1, Xa)(l = 1,2,---,n) REMHER, N bo =
27,0, = | X1 — Xa| 5B HNEH 60,61 E@E’ill\ﬁiﬁﬁﬁﬁ‘&ﬁtﬁﬁﬁ-

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



244 ZE%: 3¢ Weinman BEHMAHAFERILY A 339

EB M Z ~ E(%),|X2 — X1| ~ E(6,). F15

2 1 1

2
1(60) = E[ag el 04EZZ—-(;§EZ T

X% Eéo = 0o, Do = &, B, = 6,, Db, = &, FFIHE.

4 =3t Weinman BEHEEHTHAVIENL
RAEEH 1, Sosr = = HA Y 500 £ (0,1) EX5I5A0 M ChREALEL:
Uj1, Uiz« * 5 Uin, & =1,2,3;n =500,

RIEWE N TR ST R BHCh S 1 0, B 1 CHRENLEL, BUS =4 R WBVED(65, 61)
i CHEEDLEL:
(xl’yl)’ (x25 y2)a Y (xn,yn), n = 500.

HATARIEERE 2, SeMsr A AR R 500 # (0,1) LS4 H (hEENLEL:
Uity U2y * - * 5 Uin, & = 1,2,3;n = 500.

RIFHERTSRMSECY & 0, MR8y OUREVIEL, FRERE (X1, Xo) HXFREENLA
B, SETERN WBVED(6,6:) 8 DhEEHLE

(xlayl), (xz,yz), Y (mnvyn)a (ylax1)7 (yz,.’Ez), T (ynvxn)’ n = 500.

5 TIEREAIHIT

R AN EHI BT A1 F Ag BRI RS W, 17 A 1 Ap BU3REE (X1, X2) ~ WBVED(6,6,),
R A FiARZHN S X IRAIEE G E(b), HERREHN

g(z) = lexp(—lzz:) x>0,

HA b > 0 BRAMSE. X BOMEEIEHN G(z). VN A SREMEML. LR REHR
B Ma.
U EFBREMARR A AT REN

Pa = P(max(X1, X3) > X) = /O ” P(max(Xy, Xs) > 2)dG(z)

[ 26 1 8o 1
= | e enl— ) = gy el o)l exp(~ o)
_ 267 _ 63

(201 — 00)(b+ 91) (201 - 00)(2b+00)

WAERA (X1, X2, X) A (Xy, Xa, X1)(1 =1,2,---,n). 18 X = L0 X5, W Py #ofhit
H

X1 = Xof? VA

(X1 - X2 - Z2) X+ X1 - Xal) (X1-X2|-2)(X +2)

Py =

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



340 B ¥ % R 5 ¥ #® 25%

RBAUC [4] FREFTLATE Py B9SHHER.
FIE 5 TEMIE M, WAMT, &
(1) P4 25 Py (n—o0), (2) va(P—Pa)-L N(0,02) (n— ),

H
) 4b462 4462 4b4(2006; + 261b + Ogb)?

= b0 10 T BT 2+ 00 T (b+01)°(2b + B0
WEBR EEATEIE.

g

S 3Hk:

[1] WEINMAN D G. A multivariate extension of the exponential distribution [D]. Ph. D. Thesis, Arizona State
University, 1966.

[2] JOHNSON N L, KOTZ 8. Distribution in Statistics: Continuous Multivariate Distributions [M]. New York :
John Wiley & Sons , 1972, 268.

[3] BLOCK H W. A characterization of a bivariate exponential distribution [J]. Ann. Statist., 1977, 5: 808-812.

[4] YO Ci-nan. Estimate of reliability for parallel structural system with strength having MOBVE distribution[J].
Appl. Math. J. Chinese Univ. Ser. A, 2000, 15: 484—490.

[5] AZLAROV T A, VOLODIN N A. Characterization Problems Associated with the Exponential Distribution
[M]. New York: Springer-Verlag, 1986.

[6] KOTZ S, BALAKRISHNAN N, JOHNSON N L. Continuous Multivariate Distributions, Vol.1 [M]. New York:
Wiley-Interscience, 2000.

[7] BALAKRISHNAN N, BASU A P. The Exponential Distribution [M]. Amsterdam: Gordon and Breach Pub-
lishers, 1995.

Characterization of the Bivariate Exponential Distribution of
Weinman and Its Application

LI Guo-an
(Dept. of Math., Ningbo University, Zhejiang 315211, China. )

Abstract: A characterization of the bivariate exponential distribution of Weinman is derived. Then, it
is used to obtain the maximum likelihood estimators and the moment estimators of parameters of the
Weinman type’s bivariate exponential distribution, as well as two simulations of the bivariate exponential
distribution of Weinman. Moreover, the estimator of reliability for parallel structural system with
strength having the Weinman type’s bivariate exponential distribution are also given.

Key words: Weinman type; bivariate exponential distribution; characterization; parameter estimation;
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