
Home | Current | Past volumes | About | Login | Notify | Contact | Search 

 Electronic Journal of Statistics > Vol. 2 (2008) open journal systems 

Es, Bert Van, Gugushvili, Shota, Spreij, Peter, Deconvolution for an atomic distribution, 
Electronic Journal of Statistics, 2, (2008), 265-297 (electronic). DOI: 10.1214/07-EJS121.

References

[1]   J. Aitchison. On the distribution of a positive random variable having a discrete 
probability mass at the origin. J. Amer. Statist. Assoc., 50:901–908, 1955. MR0071685  

[2]   J.O. Berger. Statistical Decision Theory and Bayesian Analysis. Springer, New York, 
2nd edition, 1985. MR0804611 

[3]   C. Butucea and A. Tsybakov. Sharp optimality for density deconvolution with 
dominating bias, I. Theor. Probab. Appl., 52:111–128, 2007. MR2354572  

[4]   C. Butucea and A. Tsybakov. Sharp optimality for density deconvolution with 
dominating bias, II. Theor. Probab. Appl., 52:336–349, 2007. MR2354572  

[5]   P. Carr and D.B. Madan. Option valuation using the Fast Fourier Transform. 
J. Comput. Finance, 2:61–73, 1998.  

[6]   R. Carrol and P. Hall. Optimal rates of convergence for deconvoluting a density. 
J. Am. Statist. Assoc., 83:1184–1186, 1988. MR0997599  

[7]   E. Cator. Deconvolution with arbitrary smooth kernels. Statist. Probab. Lett., 
54:205–215, 2001. MR1858635  

[8]   K.L. Chung. A Course in Probability Theory. Academic Press, New York, 3rd edition, 

Deconvolution for an atomic distribution 

Bert van Es
Shota Gugushvili, Korteweg-de Vries Instituut voor Wiskunde, Universiteit van 
Amsterdam
Peter Spreij

Abstract
Let $X_1,ldots, X_n$ be i.i.d. observations, where $X_i=Y_i+sigma Z_i $ and $Y_i$ 
and $Z_i$ are independent. Assume that unobservable $Y$'s are distributed as a 
random variable $UV$, where $U$ and $V$ are independent, $U$ has a Bernoulli 
distribution with probability of zero equal to $p$ and $V$ has a distribution function 
$F$ with density $f$. Furthermore, let the random variables $Z_i$ have the 
standard normal distribution and let $sigma>0$. Based on a sample 
$X_1,ldots,X_n$, we consider the problem of estimation of the density $f$ and the 
probability $p$. We propose a kernel type deconvolution estimator for $f$ and 
derive its asymptotic normality at a fixed point. A consistent estimator for $p$ is 
given as well. Our results demonstrate that our estimator behaves very much like 
the kernel type deconvolution estimator in the classical deconvolution problem. 
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