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The functional form of acceptance probabilities in Monte Carlo algorithms bears a
resemblance to the distance functions which are specifically defined to be bracketed by
the unit interval. This observation led us to seek the average distance between any two
points on the unit interval and this by analogy resulted in a suggestion of an upper and a
lower bound of 1/2 and 1/3, respectively, for the acceptance ratio or the average accep-
tance probability in Monte Carlo computer simulations.

Monte Carlo computer simulations are now routinely used to probe structural
and thermodynamic properties of chemical and biochemical systems [l].
Investigations on the methodological front however, have not kept pace with the
popularity that this simulation technique enjoys. One such area is the acceptance
ratios. Each Monte Carlo simulation requires that the acceptance ratio be moni-
tored and a decision be made whether a given ratio is satisfactory or not. The num-
ber of particles to be moved and the size of the displacement are dictated by the
acceptance ratio. Typically, a value of 0.5 is considered to be optimal [1]. In the fol-
lowing, we seek an analogy between the acceptance probabilities and distances on
the unit interval which quite interestingly leads to a lower and an upper bound for
the acceptanceratio.

It is well known [2] that if a function f(x;, x;) is a metric on a set X with x;, x;
belonging to X, then

min{l:f(xi:xj)} (1)
isalso a metricon X and sois
S (e, %) /11 + f (i, ;)] - (2)

The above two metrical forms (1) and (2) may be interpreted as ensuring bounded-
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