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Estimation of the Size of Mobile Population-VIII*

——Bayesian estimation in RST-method based on
the observed number of randomly selected points—

Chikio Hayashi and Tsutomu Komazawa

This is the continuation of the paper ‘‘Estimation of the Size of Mobile Population-V —
Estimation of trace length of a hare in one night by RST method and computer simulation —
(Proc. Inst. Statist. Math. Vol. 19, No. 1 1971, 15-27). The authors find the Bayesian
estimation of E(x)/E(/) from the observed number of randomly selected points in [Model III]
on the previous paper where they assume several types of prior distribution of ¥ (the mean
value of intersection points). The results are shown in Table 1, 2. The differences are not so
remarkable. The estimation based on the uniform prior distribution of 2 will be adopted as
practically better. This research was carried out as a part of JIBP Project (Contributions
from JIBP-PT No. 163).
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Table 1 E(x)/E()

510

%zﬁ,ﬁ"b A(B) | Az(6) | As(6) | A«(6) | Ai1(10) | A2(10) | As(10) | A« (10)
EBUEE

1 1.035 | 1.047 | 1.076 | 1.018 || 1.046 | 1.08 | 1.117 | 1.028

2 1.080 | 1.080 | 1.121 | 1.049 | 1.115 | 1.138 | 1.19% | 1.075

3 1.125 | 1.113 | 1.158 | 1.085 | 1.176 | 1.180 | 1.246 | 1.124

4 1.161 | 1.143 | 1.182 | 1.125 | 1.222 | 1.210 | 1.276 | 1.171

5 1.186 | 1.163 | 1.201 | 1.150 | 1.265 | 1.240 | 1.309 | 1.209

6 1.200 | 1.180 | 1.210 | 1.174 | 1.204 | 1.256 | 1.333 | 1.235

7 1.208 | 1.192 | 1.215 | 1.18 | 1.315 | 1.271 | 1.351 | 1.253

8 1210 | 1.192 | 1.217 | 1.187 | 1.322 | 1.278 | 1.356 | 1.261

9 1219 | 1.206 | 1.222 | 1.205 | 1.349 | 1.262 | 1.379 | 1.282

10 1221 | 1.210 | 1.223 | 1.209 | 1.357 | 1.300 | 1.385 | 1.291

15 1.222 | 1.214 | 1.224 | 1.213 | 1.394 | 1.335 | 1.415 | 1.329

20 1228 | 1.231 | 1.228 | 1.231 | 1.427 | 1.365 | 1.442 | 1.364
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Table 2 Variance of z/E(l)

P BHNT | A 6) | Az(6) | As(6) | A«(6) | A1(10) | A2 (10) | As(10) | A« (10)
1 0.194 0.236 0.299 0.151 0.222 0.314 0.395 0.177
2 0.310 0.314 0.400 0.238 0.389 0.437 0.566 0.297
3 0.405 0.379 0.472 0.320 0.518 0.519 0.663 0.406
4 0.473 0.434 0.515 0.401 0.607 0.574 0.718 0.496
5 0.526 0.472 0.558 0.450 0.694 0.636 0.783 0.576
6 0.552 0.502 | 0.573 0.493 0.752 0.669 0.831 0.626
7 0.565 0.521 0.582 0.512 0.791 0.696 0.865 0.660
8 0.574 0.526 0.591 0.517 0.808 0.713 0.875 0.680
9 0.594 0.554 0.605 0.552 0.863 0.745 0.923 0.723

10 0.598 0.561 0.607 0.559 0.878 0.760 0.934 0.741
15 0.609 0.571 0.616 0.570 0.950 0.831 0.991 0.819
20 0.634 0.631 0.634 0.631 1.016 0.892 1.045 0.891

Table 3 Arithmetic mean of E(z)/E (1)

on prior distributions

A (6) A(10) | BTRCOHEE
1| 1.044 1.068 1.00
2| 1.083 1.131 1.06
3 1.120 1.182 1.12
4| 1.153 1.220 1.18
50 175 1.256 1.23
6 1.191 1.280 1.28
7| 1.200 1.298 1.32
8| 1.202 1.304 1.36
9| 1.213 1.326 1.40
10 1.216 1.333 1.43
15 1.218 1.368 1.56
20| 1.230 1.400 | 1.63
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Table 4
B k )
ESpiii) 2t
k 0 1 2 3 4 5 6 7 8 9 10
3 Ai1(6) |0.07 0.19 0.29 0.21 0.11 0.08 0.05 — — — — 1
A1(10) | 0.01 0.07 0.17 0.22 0.16 0.11 0.09 0.06 0.04 0.04 0.03| 1
. A (6) 0,00 003 0.11 0.25 0.29 0.18 0.14 — — — — 1
A1(10) | 0.00 0.02 0.08 0.20 0.22 0.14 0.11 0.08 0.07 0.04 0.04| 1
5 A1(6) |0.00 0.00 0.08 0.17 0.25 0.25 0.25 — — — — 1
A1(10) |0.00 0.00 0.05 0.11 0.17 0.17 0.17 0.11 0.10 0.07 0.05| 1
8 Ai(6) |0.00 0.00 0.02 0.09 0.23 0.31 0.35 — — — — 1
A1(10) }0.00 0.00 0,01 0.05 0.11 0.i5 0.17 0.16 0.15 0.10 0.10] 1
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Table 5
T—-7 # o Rimlo
ATEME | BTN # €
1 1573 0 1573 | 1573
2 458 2 424 432
3 682 0 682 682
4 475 0 475 475
5 1499 2 1388 | 1414
6 540 1 522 540
7 575 1 556 575
8 1122 0 1122 | 1122
9 458 0 458 458
10 1973 7 1500 | 1495
S — — 870 877
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