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The authors conducted a field survey in the Island of Sado along the idea of trace method
found in the paper, ‘“‘Estimation of Size of Mobile Population-I, Proc. Inst. Statist. Math. Vol.
14, No. 2, 1966”’ by the same authors.

In the present paper, the data obtained by this survey are presented and analyzed. Particu-
larly, they give the statistical models based on the geometrical probability to estimate the length
of a trace in a rectangular area of / metersx# meters and show the formula to calculate the
mean value of the length with its variance.

They present three models. Let (), k) be the mean length of a trace in the rectangular
area mentioned above, the length of the base line being / meters.

(Model A) Assumption; A point on the base line is drawn: with equal probability, i.e:
probability element dx/! and then a line is drawn in-the rectangular area with an angle deter-
mined with equal probability, i.e. probability element da/m. The probability distribution func-
tion of the length of that line contained ia the rectangular area is required and its mean value
is calculated with its variance.
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(Model B) Assumption; A point on the rectangle is drawn with equal probability, i.e.
probability "element dx/2(!+%) and then a line is drawn in the rectangular area with an angle
determined with equal probability, i.e. probability element da/w. The probability distribution
function of the length of the line which is contained in the rectangular area and meets the base
line is required, and its mean value @ (/, b) is calculated with its variance. In this case the mean

valueW of the length of the line which is contained in the rectangular area and does not
‘meet the base line is also calculated.
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(Model C) Assumption is the same with the Model B
The probability distribution function of the length of that line contained in the rectangular
area is required and its mean value is calculated with its variance.
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The difference between model B and model C is found on the measurement in field work.
In model B, only the number of the points of the intersection of a base line and traces of hares
is counted, whereas in model C, all the number of the points of the intersection of a rectangle
and traces of hares is counted. The method by model B is suitable in field work.

These three models were investigated using the data. The best model was that of model C.
The mean value, variance by model C gave good agreement with the data. Thus the estimation
of the total of the length in the rectangular area /x4 m? or in 1 ha was obtained using the model

n

1
of the points of the intersection of the i-th rectangle and traces), n being the number of rectan-

gles or {9 (, £) -q/2}-10%/ (nihk).
This research was carried out as a part of JIBP project (Contributions from JIBP-PT-No.
61).
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