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Abstract. In this paper we show that Uspensky's expansion theorem for 
the Poisson approximation of the distribution of sums of independent 
Bernoulli random variables can be rewritten in terms of the Poisson 
convolution semigroup. This gives rise to exact evaluations and simple 
remainder term estimations for the deviations of the distributions in 
study with respect to various probability metrics, generalizing results of 
Shorgin (1977, Theory Probab. Appl., 22, 846-850). Finally, we compare 
the sharpness of Poisson versus normal approximations. 
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1. Introduction 

There has been a considerable recent interest in operator methods in 
connection with Poisson approximation problems (cf. Pfeifer (1983, 1985), 
Barbour and Hall (1984), Deheuvels and Pfeifer (1986a, 1986b, 1987), 
Barbour (1987)), using e.g. Stein's method (Barbour and Hall (1984), 
Barbour (1987)) or a Poisson convolution semigroup approach on a 
suitable Banach space, generalizing an operator-theoretic approach original- 
ly due to LeCam (1960). The latter approach has the advantage of being 
applicable simultaneously to Poisson approximation problems in different 
probabil i ty metrics (cf. Zolotarev (1984)), such as total variation, 
Kolmogorov distance or Fortet-Mourier distance, and others (see Deheuvels 
and Pfeifer (1987) for details). Also, it allows for the treatment of 
(asymptotically) optimal choice problems for the Poisson mean (Deheuvels 
and Pfeifer (1986a, 1986b, 1987)). On the contrary, Stein's method has the 
advantage to be applicable also to other than 0-1-valued random variables 
(see Barbour (1987)). However, it seems that a very early paper of 
Uspensky (1931) has been overlooked by most authors dealing with such 
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