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1-Introduction

Multivariate didtributions have important role in economics and datistics. Since
variables in economics, psychology, and reliability are positive; multivariate positive distributions should
be consdered. Johnson, and Kotz (1972) cited some multivariate positive distributions such as
multivariate Gamma, Beta, Pareto, F distribution which have very complicated forms and are not easy to
usein Economicd and Rdigbility investigations

Jeevavand (1997) drive the Bayesian estimate of P (X1 <Xj) in bivariate Pareto distribution.
Tong (1980) developed the area of probability inequdities in multivariate distributions. Tarmast (1997)
used multivariate normd didtribution to obtain bounds for the multiple integrd P (B<X<C).

Here, multivariate log - norma distribution is defined and its mean and covariance matrix are

obtained and their estimates are calculated. The application of the multivariate log - norma distribution in
reiability is mentioned.

2-Multivariate Log-Normal Digribution
Let X=[Xy, Xp,..., Xp] be a p-component random vector having multivariate Normal distribution

with mean n and covariance matrix D =( dij ) . Now we use the transformation Yi = exp ( Xi ) and define
Y=[Y1Y2,...Yp]. Thedensty of Y ismultivariate log - normd distribution and has the following form:

| UY)=@P)Y VDY [yh s vl Bxl-(Lny - )DLy - n)/2] O<y<p (D).
WhereLny =[Lny,, Lny-, . .. .,Lnyp] isap-component column vector and y; =exp (X ).

3-Mean and Covariance Matrix
Let Y be a p-component vector and have multivariate log - normd didribution. Meen  of Y is:
nrEU)=[m,m ,...nx] m=exp(n;+0.5d;

2
Where d;is ith. Diagond dement of matrix D. Covariance marix of Y is:

S=E[(U- m(U-) ]=(sj) sij={expl(ni-n;)+(dii+d;j)/2]]- [exp(d)) -1] 3).

Where djj is the ijth. Element of D.It is clear that if X;, X2, ... Xp are independent, then Yy, Yo , ...
Yp ae dso independent and vice versa

4-Egimation
Let YV Y@, . Y™ pe a random sample of p-component vectors having multivariate log-
norma distribution and X, X@, . X™ be the corresponding random sample of vectors having
multivariate normal dstribution respectively. The maximum likelihood estimators of m and S are
considered and obtained. To find these estimators the maximum likelihood estimators of n;, di, d;
should be found. Suppose X, Si, §; arethe maximum likdihood edimaorsof n;, d ,d;j respectively.



C, = @Xpn Si=a( Xij - Ci)? Si=a& (Xik — Ci)( Xk - E ) / n

(4).
Now, the maximum likelihood estimators of m, sj; can be found.
M= exp[Xi+ S%2 ] $2 =lexp@xi + S2[ exp(S?) 1]

(©)

s ij=[expl(%, + ;) +(S*+S7)/2)]-[exp( Sj) — 1]
Where 1 istheith. Element of the maximum likelihood estimator of m and s jjis the ijth. element
of the maximum likdlihood esimetor of S .

5-Application
Let Y=[Y 1,Y2, .,Yp] be ap-component random vector having multivariate log- normal
distribution and B=[By,Bs, ...,By] and C=[C1,(,,...,Cp] be two given finite positive constant vectors
auchtha B g G , then the upper and lower bound for p(BEY £ C) can be found :
pB £Y£ C) = plknB £ LnY £LnC) = PBo £ X £ Cp ).
(6).

Where X has multivariate normal distribution and By and Co are given constants. The upper and
lower bounds for (6) can be found .See Tarmast(1977).
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7-SUMMARY
Let X be arandom vector have a multivariate normal distribution. Then, Y= exp( X ) is a random

vector having multivariate log — normal distribution. The dengity distribution of 'Y  is obtained
and mean and covariance matrix of Y are estimated and the gpplication of the didtribution is mentioned.



