
vector, and P is a stochastic matrix. The matrix, P, in combination with an ini
tial starting state completely defines a Markov chain process.  

A chain is irreducible if all states are required to be accessible, that is, 
there is a nonzero probability of moving from state i to state j in a finite num
ber of time periods. A sufficient condition for the transition matrix P to be 
irreducible is that some power of the matrix have only positive components.  

Traditional Markov analysis projects future farm numbers by multiplying the 
row vector of farm numbers in the base period by the transition matrix which was 
constructed from actual farm numbers in the past. This analytical approach im
plicitly assumes that changes in prices received by farmers can be ignored or 
that farm product prices change little between periods. Historicially, that was 
a valid assumption--the index of prices received by farmers has remained rela
tively stable, increasing by less than 1 percent annually between 1954 and 1969.  
However, a changing economic environment resulted in a nearly 80-percent increase 
in the prices received by farmers between 1969 and 1974, thus requiring that ex
plicit attention be given to product prices.  

Data Adjustments 

The general approach in this study to adjust the census data for the effects 
of price inflation explicitly differentiates and quantifies the changes in farm 
numbers into two components: (1) changes due to price inflation; and (2) changes 
due to "real" factors such as technological change, economies of size, farm 
commodity programs, production and market instabilities, land enlargement, and 
the like.  

The percentage increase in the index of prices received by farmers is used 
to quantify the shift from current (1974) to a constant (1969) dollar sales 
distribution of farm numbers. The sales distribution was approximated by a decumu
lative polynomial function with both sales and farm numbers expressed in loga
rithuic values. That is: 

N 
FN(s) = cexp E n (ln s)n 

n=1 

where FN(s) = cumulative farm numbers that produce sales receipts 
in excess of s, 

s = sales receipts, 
n = degree of the polynomial function, and 
a, Sn = parameters of the distribution.  

This distribution function differs from the traditional Pareto distribution of 
income and wealth in that a negatively sloped nonlinear functional relation, in
stead of linear, is assumed to exist between the cumulative number of farms and 
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