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Estimation of Size of Mobile Population-VI
——The determination of range of a hare based on a
revised model by computer simulation——

Chikio Hayashi and Tsutomu Komazawa

This is a continuation of the previous paper published in the Proc. Inst. Statist. Math., Vol.
17, No. 2, 1969, 91~98. The authors consider the estimation of range of a hare under the
information of running distance in one night by computer simulation. Let 4,(Q,) be the
starting point (see Fig. 1). The paths 444,4,,.... 4, on level are determined by a restricted
random model where A’s are turning points on level.

At 4; ,, (6;,1;) are selected under the following assumption; 6, is a random variable the proba
bility element of which is d6;/m in the sense that 6 is equally distributed between 0 and = at
A, ; on the halfplane determined by Q; and a straight line S; where Q; is the i-th point of n
equidistance points Q¢,0;,. ..., Q, on a circle which has a radius v (r=L»n/2%, » being the num-
ber of span and L being the mean value of distance /; for all i as mentioned below) and S; is
perpendicular to the straight line A4; ; Q;, /; (on level) is a random variable the probability
function of which obeys to the same N(L, ¢2) for all 4.

Fig. 1

Also we assume that 8,, 6,,....6,,1,,1,,...., 1, are mutvally independent. Thus A4, is deter-
mined (see Fig. 1). We call this model C-model. We define the distance on level #(i) as the dis-
tance Ay4; which is of course Euclidean and R(n) which is

R (n) = Max {r(i)]).
f=1,2,n
R(n) is a random variable. We determine the density function by computer simulation for
several n’s and give the mean and variance of R(x) in table 1 in the case where L=15and Ljo=
0.35. The mean value R(n) is approximated by kn+4-a, k and a being constants (Fig. 2 and
Table 1) and a being disregarded when #» is large. ~Then we determine the range of a hare as
the circular area of w(R(n)/2)*. If we assume that #, L and o/L are 60, 15 meters and 0.35,
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we have m(R(n)/2)2=48700 square meters.
This research was carried out as a part of JIBP Project (contributions from JIBP-PT No.141).
The Institute of Statistrical Mathematics
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BED C-EF N %Y I —YavicksTHH. n=20, 40, 60, 80, 120 D 7DD #n {T*}
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Table 1 R(n) and its standard diviation for » by C-model

A7y 7% n | P ¥ R(n) |E¥REREc(n) | EREHC(0)/R(n) 27 18y/7 *
20 88 14 0.17 95 80
40 168 20 0.12 191 114
60 249 24 0.10 286 139
80 331 29 0.09 382 161
100 410 32 0. 08 477 180
120 491 36 0.07 573 197
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EROBERNCIBABZHINIBODOTIREACER2BIEREASC EMBHFES. BiE
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n=60 n=280
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KolzbTAT, TCRIAE (A) &T3) EUTHTERBEIC Ay Ay Ag'- - i3 T @, Oy,
Qs -+ BBRIANDD QB THETA D ETS, LicdioT n=20,40 X7y 7D}
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IOFHBELUTALELDRDBE L o1z, COFHE S 1000 ERTOMETH 5.

#a% Rn) & o(n): DC-=51

n R(n) o (n) o(n) /R (n)
20 9 11 0.12
40 182 16 0.09
60 266 22 0.08
80 348 23 0.07

100 431 27 0.06

120 514 30 0. 06
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R(n)=4.1738 % + 14.05
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” Ln | n (R(n)/2)2 1~7 5 — L%
c 40 600 22167 1.04
| 60 900 48700 0.47
€
7 80 1200 66948 0.34
n
100 1500 146188 0.16
Dx| 20 600 7238 3.18
Cs
(a| 40 1200 26016 0.88
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