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Precision of the estimation of S(p  ?)

Ir ay g any frequency observed in a multinomial distribution‘ and Py
the probability of any observation Wing in that class , then 1t is
well knowh and easily demonstrated that the expectations of the following
simple functionyof the observationgare as shown bhelow.

Pametion, trfoctokn,
% (a) n x(p) = "
b {a(a - 1)} n(y - 1)2’,(}_32) z n(n - 'l)sz, Ul
2{ala - 1)(a - 2)Jnln - 1)(n - 2)2(p°) n(n - 1)(n - 2)s, |

i

and S0  on,

In the absence of knowledge of the nuamber, or true frequencies

of the distinguishable cla=ses, an unbiased estimate can be made of

the narameter

L= 3(p?) 5 (2)

i

by using the observable stalisticg

W] " . Py (;3)
5 1ala = 1) <= n(n - 1) 3

it may be required to assign a sampling variance e this estimate,

[ad}

Now, the mean value of the square
E‘“[a(d - 1)’5 \ lf‘)

may be exnressed as that off the suwm for all elasses of
e . .
S +h : 2( q - )2

(37

T = ala=-1)(a~2)(a = 3) + ha(a - 1)(a - 2) + 2a(a ~ 1)
of which the mean is

n(n - 1) { 285 + Wn - 2)s5 + (n - 2)(n - 3)»‘3)_,}3 8 (_(w)
and that of the sum of nroducts for all pairs of classes
2a(a = 1) b (b = 1), (7]
oft which the mean is ‘
n(n - 1)(n - 2)(n - 3) 23 (2p2q_2) » (b()
and which together with the 1IZst term in s)_.,_ giverd

n(n—‘l)(n-—'z)(n—B)sg | | (q)

ongequently, the sampling Wwariasnce of the es tlmmeﬁ of *ﬂh@ 1’)'1!‘&1’!‘1813("1"0( is

et ) { 28, + W(n - 2)33 - (4n - b)qi\) /M(\m..qu t (] 0

[P
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\2

Wh..’i.C}il is not expressible wholly in terms of S Mt requires also a

knowledge of the sum of the third powers) In general, we masy expnect
.‘33 to lie between ©% and s but the 1imits of uncertainty are cenerally

rather widef, i ‘1-4:--7"* wﬁ ) &?“‘@ :“Z ;’i “Af(‘}-‘uly) % '
-4

In the case that the frequencies are those of individual alleles in

a self-sterility series, the probabilities p have a distribution, which

oo

Tor statistical emuil ti,'l;‘)l"ium):i,s known in termgs of the parameter @5 , snd

»
the pomulation size, N.
The distribution is

1 BRI W)

e bl e " odx

whelt x stands for

n -2 (13

with the understeanding that when p becomes small the continuous Wulerian

form is replaced by a terminating sevies with

po= T L.‘ 3>

r o taking integral values down to unity.

Mor this distribution it is easily Pound that

2(p) = 1
Zp(1 - 2p)

»p(1 - 2p)?

1~ 2, 2(p?) = =% \1y)
(1 + (1 - 292, 3(p7) = fa1 - 292

il

il

Uging this value in the estimated variance of an estimate of o
derived from n obgervations, we have

1

e 2232 + b(n = 2)55 = (In - 6)82))

A
V) n(n - 1)

1 5 n - 2 2
= e [ 2K g (- 2)KE g e (4 - 20K)
n{n -~ 1) ‘ I

- (In - 6)042
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2A(1 ~uc) n o~ 2 USO

= e -+ o e o (1 -0 a() 2
n(n - 1) n(n - 1)N

or, for large ponuldations, supposadly nearly in ecuilibrium
20“1~£)

S D T — ; (1 (,/

n(n - 'l)

the orecinion ls thereflore about that of a frequency brsed on sn(n ~ 1)
observations.
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