By FEMRER I T HERFE-X

— GV Yoy 7 » v DS OIGAE—

# At % = B %R

”

S
S
FRAYARYS &
w
%

”

B Im A
o NE @ A

L
B
HERBRB X B H

(19794F5 H 3H)

Estimation of the Size of a Mobile Population-X

—Continuous Counting of Tracks on Boundaries Method
(COCOBOM) and the Idea of Buffon’s Needle—

Chikio Hayashi, Fumi Hayashi
(The Institute of Statistical Mathematics)
Jyuzo Toyoshima, Masahiro Saito
(Niigata University, Faculty of Agriculture)
Yoshiharu Shibata
(Experimental Station of Forestry, Hokkaido Branch)

Two new methods of estimating the population size of hares are presented.
(1) Continuous Counting of Tracks on Boundaries Method (COCOBOM)

This method may be suitable for the survey of a comparative small area (50 ha~100ha).
An area A is divided into R sub-areas which have simple boundaries. The number of in-going
and out-going hares into a sub-area is observed by the tracks marked on the boundaries.
The lower bound of the number of hares at the initial stage is estimated by the data obtained by
continuous counting of tracks marked on the boundaries in the time spot ¢=1, 2, --., T. Let
I,;and O,; be the number of in-going and out-going hares respectively at the time point r and
in the ¢-th sub-area.
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where x; is the number of hares which existed at the initial stage in the i-th sub-area. Here,
Z;; means the number of hares at the time spot ¢ in the ¢-th sub-area.
Let S; be the minimum of R; in the time stage, t=1, 2, ..., T. The value of ¥;+ S; is the
minimum number of hares in the i-th sub-area on the time span 7. The relation #;+5; >0 must

R
hold. Then we have ;2 Max [0, —S;]=U;. The lower bound of 3 #; in the area A is esti-
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mated by > U; The good estimate will be obtained through the increasing of both R and T.
i=1

(2) Application of Buffon’s needle problem
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This method may be applicable to the estimation of the number of hares in the large area.
The half circle model is discussed instead of a straight line (needle). First the case is considered
where the running length of a hare in one-night is constant. Suppose that # crossings are
observed. The estimate of the total number is given by #/P in the half-circle model, where
P=2L[nh, where 2L is the running length of a hare in one-night and 2% is the interval length
between two parallel lines in the Buffon’s model (2h=4L /7).

Finally, the case is discussed in details where the running length of every hare is gener-
ally different i.e. it has a frequency function.
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