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Estimation of the Size of Mobile Population

—Estimation of trace length of a hare in one night by random selected
trace (RST) method and computer simulation—

Chikio Hayashi and Tsutomu Komazawa

The authors find the method to estimate the length of trace of a hare in one night by
computer simulation. At the point of intersection of two traces where we can not decide which
trace is one of the hare in question we select the trace to survey at random. We continue this
process, at the points of intersect mentioned above, to find the starting point of a trace and
the end point of the (or another) trace.

Thus we obtain the distance x on level which is not always equal to the length of a hare. The
method to estimate the length !/ from » is required. For this purpose, we set three models, i.e.
model I, model IT and model III. We assume that the points of intersection are put on all traces
independently with equal probability and matched at random and further assume that the
traces have not any loop and the points of intersection do not form any closed figure with the
sides of trace.

[Model I]

All traces T, (i=1,2,---) to intersect are equal to ! in length with the same number % of the
points of intersection.
[Model II]

All traces T, (i=1, 2,-..) to intersect are equal to / in length with the random number %; of
the points of intersection which obeys to some probability distribution law of mean % and variance
(Yk!.

[Model III]

The i-th trace T,; is a two-dimensional random variable the components of which are a
random variable /; that obeys to some probability distribution law of mean 7 and variance
o2 and a random variable %; that obeys to some probability distribution law of mean % and
variance ;2. We write T, (/;,k;). All random variables are assumed to be mutually independent.
In model I, we can easily calculate the mean of #, E (x), as below,

E(x)= kil {1+ k2+k1 ( 1_(];/2)’2 _1)}’ k22

We have x¥=1 in the case k=1 and E(x)—2! as k—o0.

In model II and model 111, we obtain E (#)/E (I) and (E (#?) — E (#)?}/E (I)® = 0,2/E (1)?
by computer simulation. Thus we find that E(x)/E(I)’s in three models are approximately
equal. We also have the mean and variance of the number of the points of intersection in three
models by computer simulation. In some cases, we show the distribution function of ». This
research was carried out as a part of JIBP Project (contributions from JIBP-PT No. 125).
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