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MEASURES OF DISPERSION

i Mean Deviation (MD) / Mean Absolute Deviation

Mean deviation is used to compute how far the values in a data set are from
the center point. Mean, median, and mode all from center points of the data
set. In other words, the mean deviation is used to calculate the average of the
absolute deviations of the data from the central point. Mean deviation can be

calculated for both grouped and ungrouped data.

Mean deviation is a simpler measurement of variability as compared to
standard deviation. When we want to find the average deviation from the

data's center point, the mean deviation is used.

: ‘ What is Mean Deviation?

Mean Deviation falls under average absolute deviation. The average absolute

deviation can be defined as the average of the absolute deviations from the
central point of the data. The central point can be computed by using either

mean, median, or mode.

‘ Mean Deviation Example

Suppose we have a set of observations given by {2, 7, 5, 10} and we want to

calculate the mean deviation about the mean. We find the mean of the data

given by 6. Then we subtract the mean from each value, take the absolute




value of each result and add them up to get 10. Finally, we divide this value

by the total number of observations (4) to get the mean deviation as 2.5.

il Mean Deviation Formula

- 1% — X|
Mean Deviation (MD) = — about Mean
o Y.|x; — Median| _
Mean Deviation (MD) = " about Median
L 2|x; — Mode|
Mean Deviation (MD) = - about Mode

Here,

X; represents the ith observation, X represents the central point (mean,

median, or mode), and 'n' is the number of observations in the data set.

il Coefficient of the Mean Deviation
relative measure of dispersion based on the mean deviation is called the

coefficient of the mean deviation or the coefficient of dispersion. It is defined

as the ratio of the mean deviation of the average used in the calculation of

the mean deviation. Thus:




Mean Deviation from Mean

Coefficient of M. D (about mean) = Y,
ean

Mean Deviation from Median
Median

Coefficient of M. D (about median) =

Mean Deviation from Mode
Mode

Coefficient of M. D (about mode) =

Example 1

Determine the mean deviation for the data values 4,3,5,8,1,9.
Solution:

Given data values are 4,3,5,8,1,9

First, we will find the mean for the given data:

o Xx; 4+3+5+8+1+9 30
X = = :—:5
n 6 6

Therefore, the mean value is 5.

Now, subtract each mean from the data value, and ignore the minus symbol
4—5=—1=1(ak 3l
3—5=—2=2(5lkal 2L

5-5=0

8—5=3
1—5=—4 = 4(3lh 130)

9-5=4



Now, the obtained data set is 1,2,0,3,4,4
Let us find the mean value for the obtained data set

Therefore, the mean deviation is

Ylxi—-% 1+2+0+3+4+4 14

M Deviati MD) = —=2.3
ean Deviation (MD) - e c

Hence, the mean deviation for 4,3,5,8,1,9 is 2.3.

median p)33iul AGY ¢ gAY aai5u )
Data: 4,3,5,8,1,9
Arrange the data: 1,3,4,5,8,9

Medi _4+5_9_45
edian =——=-=4

Therefore, the Median value is 4.5.

Now, subtract each mean from the data value, and ignore the minus symbol
4 —45=—-0.5 = 0.5(5tha 230
3 —4.5=—1.5 = 1.5(slk 230

5—45=05
8 —4.5 =35

1 —4.5 = —3.5 = 3.5(slka 220)
9—45 =45

Now, the obtained data set is 0.5,1.5,0.5,3.5,3.5,4.5
Let us find the mean value for the obtained data set

Therefore, the mean deviation is

le,-—MedianI_O.5+1.5+O.5+3.5+3.5+4.5_14

Mean Deviation (MD) = —
viation (MD) - % e
=2.3

Hence, the mean deviation for 4,3,5,8,1,9 is 2.3.



iExampleZ
ind the mean  absolute deviation for the following data

set: 302,140,352,563,455,215,213.

Solution:

Given data values are 302,140,352,563,455,215,213
First, we will find the mean for the given data:

_ XXx; 302+140+352+563+455+ 215+ 213 320
X = = _
n 7

Therefore, the mean value is 320.

Now, subtract each mean from the data value, and ignore the minus symbol
302 — 320 = —18 = 18(Glkall 2315)
140 — 320 = —180 = 180 (ks 221
352 —320 =32
563 — 320 = 243
455 - 320 = 135
215 — 320 = —105 = 105 (Gl 331)
213 — 320 = —107 = 107 (Gl 3315)
Now, the obtained data set is 18, 180, 32, 243, 135, 105, 107
Let us find the mean value for the obtained data set

Therefore, the mean deviation is

Ylx — x| 18 + 180 +32 + 243+ 135 + 105 + 107

Mean Deviation (MD) = =

—14—11714
=5 = )

Hence, the mean deviation for 18 , 180, 32, 243, 135, 105, 107 is 117.14




