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Abstract. According to the lognormal distribution and normal distribution relationship of logarithmic
normal distribution is given two parameters interval estimation of two lognormal distribution
parameters and Combination fiducial region estimation.

The Definition of Lognormal Distribution

Lognormal distribution is named because of the logarithmic obey normal distribution, the so called
lognormal distribution. Definition: a population X obey the lognormal distribution, the distribution
density function is
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Establish Function Model, the Induction of Faith Distribution

Definition: set to simple random sample X, X,,...X, from lognormal population X, to remember

nX == D InX,
n 4

Q* = Y (InX, ~nX)*

According to the lognormal distribution and normal distribution and the relationship between basic
theorem, the sampling distribution has the following lemma:
Lemma 1.

(1)In X 5 Q2 independent of each other
) ,/n(n—l)'”xT_” ~ t(n-1) )

@ % ~ 22
O
(4) (In X, Q?) is a sufficient statistic( z, o)

Due to the sufficient statistic of (W, Q?) is (W, Q?),S0 we based on the principle of
sufficiency, consider the combination of (u,o”) by (W, Q?) combination fiducial region
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estimation .Because In X ~ N(,u,a—), By the lemma (1.1) and (3) to knowQ ~ x?(n-1), Again
n

2

o

by lemma (1.1) and (1)W 5 Q? independent of each other. If remember the error variables e, ~
N(0,1), e,~ x*(n-1),and e,, e, are independent of each other. The function model is set up
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©)
One (In X, Q?) as the sample observations;( u, o) for the unknown parameters; (e, , e,) as the
error variable. Transposition function model by on (3)

This can be the joint distribution of faith of (,o%). In a sample observation value X, thus has the
In X andQ? , induced by function model the combination fiducial distribution of ( «,&?). Due to the

e,~ N(0,1), e,~ x*(n-1), and e,and Se, are independent of each other. Therefore the joint
distribution density function of (e , e,)is
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n(In x — 2 .
Dueto e = u e, = Q—2 according to random vector transform formula: from
o (o}

(e,, e,) to (u,c”) transformation, the transformation of the absolute value of the jacobian for
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Ine,, e, available (o) combination fiducial distribution density function is
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(5) compared with (7), it is very similar. (3.5) from 0 to «oto o points, can be marginal beliefs
about x distribution; (3.5) from —ooto oo tg  points, can be on o”the marginal distribution of
religion, which is available in principle.

We also can use another way: we also can be directly by (1.3), respectively, the marginal fiducial of
1 and o distribution is deduced. 4 is derived under the marginal fiducial distribution:

By (3) and the definition of the t distribution we can derive

1/(n—1)w:-,/n—l-e—\/é_~t(n-1) (6)
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Therefore the marginal fiducial distribution of 4 is t distribution.

Under the marginal fiducia distribution of & is derived:

2
By (3) can also 0—2 :l, e,~ y°>(n-1)
Q" &
So the marginal fiducial distribution of o is reversal y?distribution, the distribution density
function is

n+l

o eXIO{——}(G ) 2 o°>0 (7)

Fiducial Region (interval) Estimates Is Given
To solve the fiducial interval of x:
Fiducial distribution of ¢ Given by (6) for x interval estimation for fiducial level 1- ¢« is

[ﬁ-%t (n-1), InX+\/_ .(0=D]

Because the t dlstrlbutlon IS unlmodal symmetric distribution, so the fiducial interval length is the
shortest, is an optimal fiducial interval.
To solve the fiducial interval of o”:
72(n-1)<e, < x*_(n-1) Inequality, available o> for the 1—« fiducial level fiducial interval
ad 1-=
2 2
[ (n 1)S* (n-1)S?
(n ) xa(n-1)

2
AII available the following theorem

Theorem 1.1: set X to lognormal population distribution N( z , 02), the distribution density
function is

](Note: this is not the optimum interval estimation.)

_(nx-gy’
L e @ x50
210X
f(x; u,0%) = among them —o< z1<o0, o >0 is parameter, then the
0 x<0

combination fiducial region of fiducial level 1—«a for (u, o?)is

- 2 2 2
= {(y,az) [(In X —p)* < %aj, f— <o’< %} The calculation formula for the area of the
2
region G is
(n—1)s? (n—1)s?
b, iaz , b, o ,  4da 3 \ 83
S;=2 d =2 —a,do"= —%(n-1)? 2-D,?
b,

(For a given level of faith 1-«, to select suitable a,,a,,b;,b, )
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