 Estimation of quantiles of the ratio of two correlated Normals (*)
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1. Distribution of the ratio of two correlated Normals

Let suppose we have a Bivariate Correlated Normal 
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If 
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is a Standardized B.C.N., we can indicate (see Kotz, 2000)
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Let us consider the r.v.
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useful in various scientific fields.

   Aroian (1986) gave the following convenient expression for the Distribution Function (DF) of the ratio of two correlated normal  r.v.s. 
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where: 
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The moments of W do not exist. The median and the quantiles exist but cannot be obtained analytically. Descriptive aspects of the distribution of the r.v. W were studied in Galeone (2007).

2. Estimation of quantiles of W
Let’s suppose we have drawn a sample of n elements and we obtained the observations   
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(i=1,…,n). We can compute the estimates of the means 
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are respectively given by
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We can estimate 
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 substituting it for the estimates of 
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. The estimate of the DF, indicated by 
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, can be computed as a function of w using Fortran+IMSL library or MATLAB or other libraries, especially those containing routines regarding the DF of a BCN or other functions which can give the DF. 

   If we are interested in finding the estimate of the quantile 
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, we can follow the procedure here reported. 

   Firstly, we can compute some points
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. Then, identify the two values of 
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we evaluate the points   
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where 
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 is the required degree of precision. The value 
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The estimates of the quantiles of the r.v. W are also useful for making inferences about the ratio 
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. F.i., quantile estimates in Galeone (2007) are used in order to construct the interval estimates for R.
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