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Figure 1 The structure of the population and the sample questioned
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Figure 2 Distribution of 7; and p; in the graph which have ¢~ and r-axes
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Figure 3 Graphical representation of variance V(y)
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Figure 4 Graphical representation of variance V(y) (r:=%)
7 ) .
Swarm of points representing
the coordinate (z;,7;)
7
0 L r
T
A0, —EOEERMHET B L), b, £, CEELIZLE, usT OBE,
L BDIRD B2 nHOES 235, €1, €y o0y
) = ' 4.4
Cn DFERDE BN, V) =aVp S
‘ :ﬂ%@t] & Cj (.7:172: " %) Eﬁ)%ff‘%ﬁ) —G&)U’ 327:., Ti=7T 0)%%’
ns, ' )
VP =0V() (4.5)

p=— _ 4.1

TEHINDHED I,
“rl=F)
TryaTT

TEHBINSHEALE (BERORROMR

HR) rORNEHERLLB, FLT, FOH

ERDPLB/ENZPONR VI, 0F

o= N—n
T (N—m)nzt

(4.2)

4.3

THBZEPHAL NI 572, & 4.5 @
V(p) 1%, Cochran LBz L ->TRE N T
wa V(p) L—8T 5,

Eiz, V() DREBEREO—DICE-> TS
V), 5\, Vi i, Bz o, #tihz
P LLTRR p ONTETRT ST 7R
T, Mg, o ofsh (ED Ao
BHONETHB ) = LBRAL R SN,

. Synopsis

Suzuki, KEeISUKE : On the  Variance of



BALROGBICET 5 —55

the Ratio Obtained by Sampling, The Jour-
nal of Ryitsii Keizai University (Ryitsi
Keizai Daigaku Ronshit) Vol. 15, No. 4,
1981/3. pp. 28-35.

It is supposed that a population contains I”
red balls and 4 white balls and it is devided
into N parts. And it is also supposed that
the ith part of population contains r; balls,
and 7; red balls (Figure 1).

If the » parts in this population are

chosen, the sample ratio p which is defined
by

is the unbiased estimator of the population
ratio = which is written by

=L __T

I'+4T
where’ #; is the number of balls contain-
ed in the jth part of sample, ¢; is the
number of red balls contained in jth part
of the sample, and T is the total number

of balls contained in the population.

When t;%%, the variance of p, V(p) is
approximately expressed by |

VD)=V,
‘where
N
=N

1 N
ViD=NL

- N—n
CEIN=nE

And, when t;,=1%, V(p)'is approximately ex-
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pressed by
V(p)=wV(e)

which is exactly equai to the vesult found
in Cochran’s book,* where

V() =E[(ri—nr)?]

It is very interesting that if we represent
7: in the graph which has coordinate axes,
r-axis and y-axis as shown in Figure 2, the
variances V() and V(e) can be expressed
clearly in the graph. Both the variances
V(y) and V() are regarded as the indi-
cator of the dispersion of distribution of ¢
in the direction of y-axis (Figure 2).

When r;%7%, the points which show the
rs (1=1,2,---, N) distribute along the re-
gression line :

y=nc

and in this case, the variance V(y) is the
indicator of the dispersion of the distribu-
tion of y in the direction of y-axis (Figure
3. '

When 7;=%, the points which show the
w's (i=1,2,--, N) distribute along the line
=%, since r;’s are always 7, and in this
case, the variance V(¢) is the indicator of
the dispersion of distribution of 7 in the
direction of y-axis, and the variance V(e)
becomes exactly equal to the variance V(r)

(Figure 4).

* Cochran, William G.: Sampling Tech-
niques, New York, John Wiley, 1963
(Second edition), p. 31.



