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3.12 (population) variance, ¢°

For a continuous variable X having the probability
density function f(x), the variance, if it exists, is given

by o*= / (x—u)?*f(x)dx, the integral being extended

over the interval(s) of variation of the variable X.

3.13 (population) standard deviation, o.
Positive square root of the population variance o®.

3.20 sample variance, s*

Sum of n squared deviations from the sample mean ¥
S S
1 2 (xs

divided by the sample size » minus 1: s

x)?
3.21 sample standard deviation, s.
Positive square root of the sample variance s°.

Annex C Basic statistical terms and concepts.
C.2.19 arithmetic mean, average
The sum of values divided by the number of values.

NOTE | The term “mean” is used generally when
referring to a population parameter and the term
“average” when referring to the result of a calculation
on the data obtained in a sample.

NOTE 2 The average of a simple random sample taken
from a population is an unbiased estimator of the
mean of this population. However, other estimators,
such as the geometric or harmonic mean, or the
median or mode, are sometimes used.

[1SO 3534-1:1993, definition 2.26]

C.2.20 variance

a measure of dispersion, which is the sum of the
squared deviations of observations from their average
divided by one less than the number of observations.
EXAMPLE For » observations x, 2, ..., X» with average

,7i . . . 2 1 )2
X = anz, the variance is s = =1 2—X)2
NOTE | The sample variance is an unbiased estimator

of the population variance.

NOTE 2 The variance is n/(n—1) times the central
moment of order 2 (see note to ISO 3534-1:1993,



et 7 % 2 ~ O BORE

definition 2.39).
[ISO 3534-1:1993, definition 2.33]

Guide Comment: The variance defined here is more
appropriately designated the “sample estimate of the
population variance”.

the sample (see C.2.13 and C.2.22).

C.2.21 standard deviation
The positive square root of the variance.

NOTE The sample standard deviation is a biased
estimator of the population standard deviation.
[ISO 3534-1:1993, definition 2.34]

C.2.22 central moment of order g
In a distribution of a single characteristic, the arith-
metic mean of the qth power of the difference between

the observed values and their average x: %Z‘.i(xi— x)?

where 7 is the number of observations.

NOTE The central moment of order 1 is equal to zero.
[1SO 3534-1:1993, definition 2.37]
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A TEH S ORI AN L BRIFECIIfIRE L
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R ABETFRPHOMESE

The variance of a sample is
usually defined to be the central moment of order 2 of
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HE 135.9% | 40.0% | 22.4% 1.8%

Eﬂlzrlﬁﬁﬁi\(_oo, Z], [Os Z]s [Z, 1) @tt%iﬂﬁ%
27181 4xkkoTT, BUEIERISMEORER %K

DERMEWENTVLETFAIOFTIE, TD3DOT
FEALRZEDTO, 2R, [FEENED XS RER
ECHAFE R L] LS 2 EicRE RT3
EEZo6N5, 4 DOOOMEOHERDFRIE, ZHIZXME
WESLHARMED A2 HNE LIBERTH 2.

ZDEDBHEROERNPNE L 72 2 DT KIEHEE & 1K
BT DT, FEL P TRIEEO—EY DA
DOEFEIHILT0M D 0, FILT0M/650M =26% =#J1/4%
HoH Tz,

SEXEK

KELE (2012)., v > X Thhr sty EM 25N
DOW B~ S, YA A TAHE, V7 b
N2 7V TAT 47,

AR5 (2012). B x o b IUL Z ARICRIZILD
MET « HEEDIZA & D D, Uoa Xz b
o, FEZHARA.

[EIERHAE ISO 12491: 1997 (en), Statistical methods
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The Study on the Representation of the “Variance” in the Statistics Textbook

Nagatomo NAKAMURA'
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Abstract

Several designations and notations (symbols) for “variance” exist in the statistics books and
textbooks which are used in liberal arts education at the unversities in Japan. The variance is
a basic term in statistics. For example, the symbol S? is used for the sample variance, V is for
unbiased variance, and ¢® is for population variance. The authors of the textbook use the
symbols for sample variance and unbiased variance according to their own point of view.
However, in the textbooks of basic science, such as physics and chemistry, the symbols are used
in a unified way. So comparing with it, the use of symbols in the field of statistics is really
peculiar. To examine the variation in the actual, we investigated about 650 books of a collection
of privately owned and Sapporo Gakuin University library. In addition, and as a consideration
for the beginners, we present a method which should lead them to obtain the “variance” in an easy
and right way.

Keywords: Sample Variance, Unbiased Variance, Population Variance.
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