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The term “skewness” refers to the statistical metric that is used to measure the asymmetry
of a probability distribution of random variables about its own mean and its value can be
positive, negative or undefined. The calculation of skewness equation is done on the basis
of the mean of the distribution, the number of variables and the standard deviation of the
distribution.

Mathematically, the skewness formula is represented as,
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where

Xi = ith Random Variable

X= Mean of the Distribution

N = Number of Variables in the Distribution
O = Standard Distribution

Step 1: Firstly, form a data distribution of random variables and these variables are denoted
by Xi.

Step 2: Next, figure out the number of variables available in the data distribution and it is
denoted by N.

Step 3: Next, calculate the mean of the data distribution by dividing the sum of all the
random variables of the data distribution by the number of variables in the distribution. The
mean of the distribution is denoted by X.
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Step 4: Next, determine the standard deviation of the distribution by using the deviations of
each variable from the mean, i.e. Xi — X and the number of variables in the distribution. The
standard deviation is calculated as shown below.
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Step 5: Finally, the calculation of skewness is done on the basis of the deviations of each
variable from the mean, a number of variables and the standard deviation of the distribution
as shown below.
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Let us take the example of a summer camp in which 20 students assigned certain jobs that
they performed to earn money to raise fund for a school picnic. However, different students
earned a different amount of money. Based on the information given below, determine the
skewness in the income distribution among the students during the summer camp.

Solution:

The following is the data for the calculation of skewness.

A B C D E F G
WG $0 - ($50 - $100 - | $150 - | $200 -
IFTETL N $50 | $100 | $150 | $200 | $250
No. of
y I Students

|

3 5 6 4

Number of variables,n=2+3+5+ 6+ 4=20
Let us calculate the midpoint of each of the intervals

($0 + $50) / 2 = $25

($50 + $100) / 2 = $75

($100 + $150) / 2 = $125

($150 + $200) / 2 = $175

(%200 + $250) / 2 = $225

Now, the mean of the distribution can be calculated as,
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A B C D E
1 ; S0-S50(550-5100($100-5150($150-$200 |5200 - $250
5 525 $75 5125 5175 5225
— 2 3 5 6 4
3 de
4 'Mean 5142.50
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Mean= ($25 * 2 + $75 * 3 + $125 * 5 + $175 * 6 + $225 * 4) / 20

Mean = $142.50

The squares of the deviations of each variable can be calculated as below,

($25 — $142.5)2 = 13806.25
($75 — $142.5)2 = 4556.25
($125 — $142.5)2 = 306.25
($175 — $142.5)2 = 1056.25
($225 — $142.5)2 = 6806.25

Now, the standard deviation can be calculated by using the below formula as,
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B7 - I =SORT((B6*B3+C6*C3+Do*D3+E6*E3+FE*F3
[(B3+C3+D3+E3+F3)) Using Standard
1 Deviation Formula
A B C ] F
1 . 50 -5$50 550-S100 5100 - 5150|5150 - 5200 5200 - 5250
5 525 575 5125 5175 5225
== 2 3 5 6 4
3 (
4 5142.50
5 DEUE -117.50 -67.50 -17.50 32.50 32.50
- 13806.25 4556.25 306.25 1056.25 6806.25
Standard
near $61.80
7 | Deviation
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o = [(13806.25 * 2 + 4556.25 * 3 + 306.25 * 5 + 1056.25 * 6 + 6806.25 * 4) / 20]1/2

0=61.80

The cubes of the deviations of each variable can be calculated as below,

($25 — $142.5)3 = -1622234.4
($75 — $142.5)3 = -307546.9
($125 — $142.5)3 = -5359.4
($175 — $142.5)3 = 34328.1
(%225 — $142.5)3 = 561515.6
Therefore, Calculation of skewness of the distribution will be as follows,

Skewness =
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1 Formula —
A B C D M—— F
e $150 - $200 -
0-$50 | $50-$100 |$100 - $150
B Earned 50-3 »50-5100 15 > $200 $250
, ' $25 $75 $125 $175 $225
=== 2 3 5 6 4
3 - ] | L} ] N
4 [P0 $142.50
Bl Deviatic 117.50 67.50 17.50 32.50 82.50
- »
: 13806.25 | 4556.25 | 306.25 | 1056.25 | 6806.25
. e $61.80
M Deviatic —1622234.38I—3[}?54E.88I 5359.38 I 34328.13 I551515.531
g Skewness| =(B3*B2+C8*C3+DE*D3+E8*E3+F8*F23)/(((B3+C3+D3+E3+F3)-1)%(
10 B713))

= (-1622234.4 * 2 + -307546.9 * 3 + -5350.4 * 5 + 34328.1 * 6 + 561515.6 * 4) /[ (20 — 1)
* (61.80)3]

Skewness will be —
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A B C D E F
0 5150 - $200 -
0-550 50-5100 (5100 -5150
1 : 20-3 . : ° : $200 5250
5 $25 $75 $125 $175 $225
- 2 3 5 6 4
3 :
4 $142.50
5 L : -117.50 -67.50 -17.50 32.50 82.50
._
6 13806.25 4556.25 306.25 1056.25 6806.25
o o iatic $61.80
8 DOUEWLLE -1622234.38 [ -307546.88 | -5359.38 | 34328.13 |561515.63
a9 Skewness -0.39
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Skewness = -0.39

Therefore, the skewness of the distribution is -0.39 which indicates that the data distribution

is approximately symmetrical.
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