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ABSTRACT: In this paper we define bivariate bilognormal distribution with seven parameters
(111,419,011,012,091,092,p). Bivariate bilognormal distribution with five parameters (uq, o, 011, 091, p) is
deduced from seven parameters distribution when the deviations of two component normal distributions of two
variables x and y are proportional to each other. We try to derive some elementary properties of bivariate
bilognormal distribution and estimate the parameters using method of moments and method of maximum
likelihood.
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l. INTRODUCTION:

Various researchers such as Galton (1879) and Wal Chuan-yi (1966), have shown the suitability of the
lognormal distribution as a limiting distribution of order Statistics under certain conditions. Nabar and Desmukh
(2002) proposed Bilognormal distribution to model income distribution and life time distribution. We define
Bivariate Bilognormal distribution with seven parameters pi1,u9,611,612,0691,622 and p as follows :
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Now, (1.1) can be rewritten as
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Bivariate Bilognormal distribution with five parameters ,, 4, , o, , o ,, and

p when o, = ko, and o,, = k,o,, can be deduced from (1.2) as follows :
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In section — 2, we derive elementary properties of Bivariate Bilognormal distribution.
In section 3 & 4, we estimate the parameters by the method of moments and method of M.L.E. respectively.

1. ELEMENTARY PROPERTIES:-
The cumulative distribution function of the Bivariate Bilognormal distribution

BVBILN (Hl, uz, Gll, 612, 621, 622, p) is given by
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1-p
cl= (511 * 0192) (091 *+ ©99) and @ (.) denotes the cumulative distribution function of the standard normal

distribution. The cumulative distribution function of BVBILN (uq, po, 611, o21, p) can be deduced from
(2.1) as follows :
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where C ;1 = (1 + kl)(1+ k2 ) ©11%91 and @ (.) denotes the cumulative distribution function of the

standard normal distribution.
Note that it is easy to simulate observations with density (1.1).

If we define z, and z,as standard normal variables & define
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then (x, y) has the BVBILN (u1, po, 611, 612, 621, 629, p) distribution. Note that if we define (zy, ) as
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then (x, y) has the BVBILN (u1, py, 611, 621, p) distribution.

The " row moments of BVBILN (41, M9, ©11, Oo1, p)distribution about zero are given by
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The moments of (log x, log y) about (u4, po) are given by
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1. ESTIMATION BY THE METHOD OF MOMENTS:-
It is difficult to obtain the estimators of the parameters pq, po, 611, 621, and p using the row moments

of (x, y) given in (2.6) and (2.7). If ©14, o1, and
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However these estimators are found to be less efficient then the estimators based on the moments of
(Log x, Logy), namely.
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The above equations are solved by the procedure given by John(1982) subject to the conditions.
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IV. ESTIMATION BY THE METHOD OF M.L.E:-

ey’ y[l:n]), (x[l:n], y[z;n])""'(x[n:n]' y[n:n]) be a random sample of concomitant ordered paired
observations of size n from BVBILN (4, uo, 611, 521, p). The likelihood function is given by

Let (x

Log L = Const. - n(logoq 1 + logopq + 1/2log(1 - p2))

1

2 2 2
2 )+ (211,2’7211(2&\ ) (ZA—ZpZZ Z,

\
_ Z(ZZ—sz“z“JrZZ)JrZ 2272p211221+221 ) v L | |+ 1 LY ua  fa
2o [0 ' ( I P L A B I Y
........ (4.1)
(2 4 )
where Const. = n |ogL—J—|og(1+ kl)—log(1+ kz)— Y | Zlogx+Xlogy |},
l d li=10i i )]
log x — log x — .
211 = fogxzm) and ZMIM Note that ¥, >, X, ¥ denotes the summation over all
Tu 9 I 2 3 4

observations such that the conditions (i) log X < uq, log y <y (ii) log X < pq, log y > o, (iii) log x > p4, log
y < pp and (iv) log x > pq, log y > po are satisfied by the n concomitant ordered paired observations
respectively. The likelihood equations are given by
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Solving (4.2) and (4.3) for pq and p, we get
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where rq, I, r3 and r, are the numbers of paired ordered observations satisfied the conditions (i) logx < p,
logy < o, (ii) logx < uq, logy > o, (iii) logx > 1, logy < po, and (iv) logx > uq, logy > po respectively with
4
Y ri = n . Further by differentiating (4.1) with respect to 11, o1 and p and equating them to zero and
i=1
solving them simultaneously we get
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