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On the Moments and the Examples of the Distribution of
the Time to Extinction in the Galton-Waston Process

Toshio SHIMURA and Koiti TAKAHASI

We study the moments of the time to extinction for the Galton-Waston
process with mean 1.

In §1, we show that (i) the mean of the time to extinction does
not exist when the mean equals to 1 and the variance is finite; (ii) all the
moments of the time to extinction exist when the mean is <1. The content
of the proof of (ii) can be applied to the estimation of the error in the
numerical caléulation of the moments: In table 1 the numbers of iteration
required for obtaining given precision are shown. 1In Fig. 1 the mean time
to extinction is shown in the case  where the distribution of Z; is Poisson.
In §3 some examples with explicit form of the distribution of the time to
extinction are shown. v
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b A 0.1 0.2 0.3 0.4 l 0.5 ’ 0.6 ’ 0.7 ( 0.8 ’ 0.9
1 0.9048 | 0.8187 | 0.7408 | 0.6703 | 0.6065 | 0.5488 | 0.4966 | 0.4493 | 0.4066
2 0.0857 | 0.1457 | 0.1844 | 0.2061 | 0.2149 | 0.2140 | 0.2064 | 0.1944 | 0.1796
3 0.0085 | 0.0285 | 0.0526 | 0.0753 | 0.0932 | 0.1045 | 0.1093 | 0.1083 | 0.1029
4 0.0009 | 0.0057 | 0.0156 | 0.0291 | 0.0436 | 0.0561 | 0.0646 | 0.0680 | 0.0668
5 0.0001 | 0.0011 | 0.0046 | 0.0115 | 0.0211 | 0.0316 ‘0'.;04b5 0.0459 | 0.0469
6 0.0000 | 0.0002 | 0.0014 | 0.0046 | 0.0104 | 0.0183 | 0.0264 | 0.0324 | 0.0265
7 0.0000 | 0.0004 | 0.0018 | 0.0052 | 0.0107 | 0.0176 | 0.0236 | 0.0208
8 0.0001 | 0.0007 | 0.0026 | 0.0064 | 0.0119 | 0.0175 | 0.0167
9 0.0000 | 0.0003 | 0.0013 [ 0.0038 | 0.0082 | 0.0133 | 0.0137

10 0.0001 | 0.0006 | 0.0023 | 0.0056 | 0.0102 | 0.0113
11 0.0000 | 0.0003 | 0.0014 | 0.0039 | 0.0079 | 0.0095
12 0.0002 | 0.0008 | 0.0027 | 0.0061 | 0.0080
13 0.0001 | 0.0005 | 0.0019 | 0.0048 | 0.0069
14 0.0000 | 0.0003 | 0.0013 | 0.0038 | 0.0059
15 0.0002 | 0.0009 | 0.0030 | 0.0051
16 0.0001 | 0.0006 | 0.0024 | 0.0044
17 0.0001 | 0.0004 | 0.0019 | 0.0038
18 0.0000 | 0.0003 | 0.0015 | 0.0034
19 0.0002 | 0.0012 | 0.0029
20 0.0002 | 0.0009 | 0.0026
ngz}l bn | 0.0000 | 0.0001 | 0.0001 | 0.0002 | 0.0000 | 0.0001 | 0.0005 | 0.0036 | 0.0557
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