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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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Among them   , 
2 0   

Establish Function Model, the Induction of Faith Distribution 

Definition: set to simple random sample nXXX ,..., 21 from lognormal population X, to remember  
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According to the lognormal distribution and normal distribution and the relationship between basic 

theorem, the sampling distribution has the following lemma: 

Lemma 1. 

(1) Xln  与 2Q  independent of each other 
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(3) 
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(4) ( Xln , 2Q ) is a sufficient statistic( 2, ) 

Due to the sufficient statistic of ( Xln , 2Q ) is ( Xln , 2Q ),So we based on the principle of 

sufficiency, consider the combination of ( 2, ) by ( Xln , 2Q ) combination fiducial region 
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estimation .Because Xln  ～ N(
n

2

,


 ), By the lemma (1.1) and (3) to know
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 ～ 2 (n-1), Again 

by lemma (1.1) and (1) Xln  与 2Q  independent of each other. If remember  the error variables 1e ～ 

N(0,1), 2e ～ 2 (n-1),and 1e , 2e are independent of each other. The function model is set up 
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One ( Xln , 2Q ) as the sample observations;( 2, ) for the unknown parameters; ( 1e , 2e ) as the 

error variable. Transposition function model by on (3) 

 
This can be the joint distribution of faith of ( 2, ). In a sample observation value X, thus has the 

Xln  and 2Q  , induced by function model the combination fiducial distribution of ( 2, ). Due to the 

1e ～ N(0,1), 2e ～ 2 (n-1)， and 1e and 与 2e  are independent of each other. Therefore the joint 

distribution density function of ( 1e , 2e )is 
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 among them  1e  ， 2e ﹥0, 
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e    according to random vector transform formula: from  

( 1e , 2e ) to ( 2, ) transformation, the transformation of the absolute value of the jacobian for 
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In 1e ， 2e  available ( 2, ) combination fiducial distribution density function is 

g( 2, )= 
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(5) compared with (7), it is very similar. (3.5) from 0 to  to 
2  points, can be marginal beliefs 

about  distribution; (3.5) from  to  to  points, can be on 
2 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 

  and 
2  distribution is deduced.   is derived under the marginal fiducial distribution:  

By (3) and the definition of the t distribution we can derive 
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Therefore the marginal fiducial distribution of   is t distribution. 

Under the marginal fiducia distribution of 2  is derived:  

By (3) can also 
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So  the marginal fiducial distribution of 2  is reversal 2 distribution, the distribution density 

function is 
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Fiducial Region (interval) Estimates Is Given 

To solve the fiducial interval of  : 

Fiducial distribution of   Given by (6) for   interval estimation for fiducial level 1  is  
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Because the t distribution is unimodal symmetric distribution, so the fiducial interval length is the 

shortest, is an optimal fiducial interval. 

 To solve the fiducial interval of 2 :  
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Inequality, available 2  for the 1 fiducial level fiducial interval    
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](Note: this is not the optimum interval estimation.) 

All available the following theorem 

Theorem 1.1: set X to lognormal population distribution N(  , 
2 ), the distribution density 

function is  
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among them  ， 2 0   is parameter, then the 

combination fiducial region  of fiducial level 1  for ( , 
2 )is 
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(For a given level of faith 1 , to select suitable 2121 ,,, bbaa .) 

 

 

 

1878



 

Acknowledgements 

Jilin provincial department of education project (2016): research and applications of mineral 

prediction methods based on grey theory. 

References 

[1] Mao Shi-song, Wang Jing-long, Pu Xiao-long. Advanced Mathematical Statistics [M]. higher 

education publishing house ,1998 

[2] Chen Xi-ru., Mathematical Statistics Introduction [M]. science press,1981. 

[3] Chen Guang-shu. Combination confidence region of lognormal population distribution [ J] 

[4] Dawid A P and Stone M. The functional-model basis of fiducial inference(with discussion).Ann 

Statist,1982,10:01054-1074 

[5]Gunnar B. Probability and statistics Theory and applicationas. Newyork springer, 1989. 

1879

http://epub.cnki.net/grid2008/detailref.aspx?filename=YYGN200906009&dbname=CJFDTEMP&filetitle=%e6%ad%a3%e6%80%81%e5%af%86%e5%ba%a6%e6%af%94%e7%9a%84%e5%81%87%e8%ae%be%e6%a3%80%e9%aa%8c
http://dict.cnki.net/javascript:showjdsw('showlj_0','lj_0')
http://dict.cnki.net/javascript:showjdsw('showlj_0','lj_0')
http://dict.cnki.net/javascript:showjdsw('showjd_0','j_0')



