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Abstract 

Stochastic present value models have been widely adopted in financial theory and practice and play a 

very important role in capital budgeting and profit planning. The purpose of this paper is to introduce a 

binomial random sum of stochastic present value models and offer an application in investment analysis. 

(JEL:C51) 

1. Introduction 

Prudent planning for scheduled future financial commitments has become a 
crucial element of investment strategy and consequently stochastic present value 
models are of great importance in theoretical economics. The analysis of sto­
chastic present value models provides one of the more powerful techniques 
applicable to financial economics. These models rely on the results of probabil­
ity theory and aim to provide management with sufficient information for finan­
cial decision making under conditions of uncertainty. This paper proposes a 
random sum of stochastic present value models which can be shown to have 
interesting applications in financial economics. More precisely the paper intro­
duces a binomial random sum of present values of single random cash flows 
under exponentially distributed timings. The paper also provides an application 
of this random sum in investment analysis. From a practical point of view the 
paper extends the applications in financial economics of a wide class of probabil­
ity distributions. Properties of this class of distributions have been established by 
Olshen and Savage (1970), Dharmadhikari and Jogdeo (1974), Gomes and Pes-
tana (1978), Artikis (1981), Artikis (1982), Alamatsaz (1985), Artikis (1987), 
Artikis et al (1988), Artikis arid Voudouri (1987). 

The main part of the paper consists of three sections. Section two is devoted 
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to a present value model of a single random cash flow under exponential timing 
and section three introduces a binomial random sum of such present value 
models. Section four establishes an application of this random sum in invest­
ment analysis. 

2. A Present Value Model 

Present value models play a very important role in financial theory and 
management. The literature has for the main part concentrated on purely deter­
ministic models aimed at the construction of explicit present value formulae 
under conditions of certainty. Most of the stochastic treatments of present value 
models concentrate only on the establishment of mean value, variance and in 
some cases semivariance. Stochastic methods which fully exploit the properties 
and, under certain assumptions derive the distribution function of a present 
value model, are the most powerful tools of the theory of stochastic discounting, 
Rosenthal (1978). In general, any analytical determination of the distribution 
function of a stochastic present value model is extremely difficult. However 
establishing this distribution function as a member of a given class of distribution 
functions is of great importance. Recently, Artikis and Jerwood (1991) and Artikis 
et al (1993) have considered the application of two wide classes of distribution 
functions in certain present value models. 







5. Concluding Remarks 

The distribution function which corresponds to a binomial random sum of 
present value models is very complicated, but the possibility of applying numeri­
cal methods and approximations to this distribution function facilitates the use 
of such binomial random sums in investment analysis. Moreover Monte Carlo 
simulation techniques provide a viable means to verify, in some practical way, 
the consequences of the binomial random sum of present value models provided 
by the paper. 

In general, any analytical determination of the distribution function of a 
binomial random sum of present value models is intrinsically difficult. However, 
it can be shown that this distribution function is related to certain known classes 
of distribution functions. In particular, if we suppose that the timings are expo­
nentially distributed then the distribution function of a binomial random sum of 
present value models is related to a wide class of mixtures of probability 
distributions. 
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