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Chapter 5

Measures of skewness
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Introduction

m As mentioned in previous two chapters, we can characterize
any set of data by measuring its central tendency, variation,
and shape.

m In this chapter we are going to discuss about shape of a given

data set.
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Introduction
Cont...

m The need to study these concepts arises from the fact that the
measures of central tendency and dispersion fail to describe a
distribution completely.

m It is possible to have frequency distributions which differ
widely in their nature and composition and yet may have same
central tendency and dispersion.

m Thus, there is need to supplement the measures of central
tendency and dispersion.
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Concept of skewness

m The skewness of a distribution is defined as the lack of
symmetry.

m In a symmetrical distribution, mean, median, and mode are
equal to each other.

Symmetrical Distribution

Frequency

0 X=M=M X
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Concept of skewness
Cont...

m The presence of extreme observations on the right hand side
of a distribution makes it positively skewed.

m We shall in fact have
Mean > Median > Mode

when a distribution is positively skewed.
Positively Skewed Distribution

Frequency

0 M, MT X
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Concept of skewness
Cont...

m On the other hand, the presence of extreme observations to
the left hand side of a distribution make it negatively skewed

and the relationship between mean, median and mode is:
Mean < Median < Mode.

Negatively Skewed Distribution

Frequency
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Different measures of skewness

The direction and extent of skewness can be measured in various
ways. We shall discuss three measures of skewness in this section.

Pearson’s coefficient of skewness
Bowley's coefficient of skewness

Kelly's coefficient of skewness
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[1] Karl Pearson coefficient of skewness

m The mean, median and mode are not equal in a skewed
distribution.

m The Karl Pearson’'s measure of skewness is based upon the
divergence of mean from mode in a skewed distribution.

mean - mode 3(mean - median)
kp2

S kp1

- standard deviation - standard deviation
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Properties of Karl Pearson coefficient of skewness

-1 < Skp < 1.
Sip = 0 = distribution is symmetrical about mean.
Sip > 0 = distribution is skewed to the right.

Skp < 0 = distribution is skewed to the left.
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Advantage and disadvantage

Advantage

Skp is independent of the scale. Because (mean-mode) and
standard deviation have same scale and it will be canceled out
when taking the ratio.

Disadvantage
Sip depends on the extreme values.
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Example

Calculate Karl Pearson coefficient of skewness of the following data
set (S =1.7).

Value (x) 112[3|4|5/6|7
Frequency (f) |2 |3 |4 |4 |6 |4 |2
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Example
Solution

27:1 fixi

mean — x — ﬁ
B I1Xx2+2%x3+...+7x2
N 25
_ 04
25
= 4.16
mode = 5
S B mean-mode
ke = standard deviation
4.16 — 5
= ——— = -0.4941
1.7

Since Sy, < 0 distribution is skewed left.
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[2] Bowley's coefficient of skewness

m This measure is based on quartiles.

m For a symmetrical distribution, it is seen that @1, and Q3 are
equidistant from median (Q»).

m Thus (Q;3 — @2) — (@2 — Q1) can be taken as an absolute
measure of skewness.

(3= Q) — (Q— Q1)

(Q3 — Q)+ (Q— @)

@+ Q1 — 2@
Q-

Skq
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Properties of Bowley's coefficient of skewness

-1 < Skq < 1.
Skg = 0 = distribution is symmetrical about mean.
Skq > 0 = distribution is skewed to the right.

Skq < 0 = distribution is skewed to the left.
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Advantage and disadvantage

Advantage
Skq does not depend on extreme values.

Disadvantage
Skq does not utilize the data fully.
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Example

The following table shows the distribution of 128 families

according to the number of children.

No of children

No of families

0

~NOoO ks 0N =

8 or more

20
15
25
30
18
10
6
3
1

Find the Bowley's coefficient of skewness.
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Example
Solution

No of children | No of families | Cumulative frequency
0 20 20
1 15 35
2 25 60
3 30 90
4 18 108
5 10 118
6 6 124
7 3 127
8 or more 1 128
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Example
Solution=-Cont...

128 + 1
1 (

4
= (32.25)th observation
= 1
128 + 1\
Q = ( 2+ ) observation
= (64.5)”7 observation
= 3

128 +1
X = 3(

) observation

> observation

(96.75)" observation
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Example
Solution=-Cont...

@+ Q1 — 2@
Q3 — Q1

44+1-2x%x3

4 -1
1

3
= —0.333

Since Syq < 0 distribution is skewed left.
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[3] Kelly's coefficient of skewness

m Bowley's measure of skewness is based on the middle 50% of
the observations because it leaves 25% of the observations on
each extreme of the distribution.

m As an improvement over Bowley's measure, Kelly has
suggested a measure based on Pig and, Pgg so that only 10%
of the observations on each extreme are ignored.

(Poo — Pso) — (Pso — P1o)
(Poo — Pso) + (Pso — P1o)
Pgo + P10 — 2Ps0

Poo — P10

S, =
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Thank You
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