
Measures of Central Tendency

Mean, Median and Mode



Measures of Central Tendency

Measures of central tendency are the measures

which describe the middle or central value of a

data set. This typical middle or central value is

assumed to represent the entire data set.

The commonly used measures of central

tendency are:

▪ the mean

▪ the median, and

▪ the mode.



Mean:

This measure implies arithmetic average or

arithmetic mean which is obtained by summing

up all the observation and dividing the total by

number of observations.

Example: The systolic blood pressure in mm

Hg of ten students are:

116, 118, 122, 120, 120, 124, 122, 116,118, 124.
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Median:

When all the observations of a variable are

arranged in either ascending or descending order,

the middle observation is known as the median.

There will be two middle observations when the

number of observations is even and the median

is the average of these two middle observations.
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Example: The days of stay of 8 patients in a

hospital ward were 7, 5, 4, 7, 6, 4, 4, 3.

The days of stay can be arranged in ascending

order as 3, 4, 4, 4, 5, 6, 7, 7.



Mode:

In above example of days of stay of patients in a

hospital ward, the mode is

Mode (Mo) = Most repeated value = 4 days.

In a moderately asymmetric distribution, the

mode can be calculated as:

Mode = 3 median – 2 mean

Mode is that value of a variable which occurs most

frequently in a set of data values or observation. It

is possible for a distribution to have two mode

(bimodal) or more than two mode (multi-modal).



Calculation of the mean, the median and the

mode from a frequency table:
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b) For continuous series (grouped frequency table):

Where, x = value of the variable

f = frequency

n = number of observation

a) For discrete series (simple frequency table) : 

Where, x = mid-value of class interval,

f = class frequency

n = total frequency

i)  Mean 
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The value corresponding to cumulative frequency

(cf) equal to or greater than (n+1)/2th is the median.

ii)  Median 

a) For discrete series : 

b) For continuous series :

In this case, we first identify the median class and then

compute the median using formula:
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Where,

L = lower limit of the median class,

n = total no. of observations

c.f = cumulative frequency just above median class

f : frequency of median class

h : width of the median class interval



iii)  Mode 

a) For discrete series : 

Mode (Mo)= the value that corresponds to the

highest frequency.

b) For continuous series :
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Where, d1 = frequency of modal class minus

frequency in preceding class; d2 = frequency of

modal class minus frequency of succeeding class; h

= width of modal class; L = lower limit of modal class



Combined Mean (Weighted Mean)

If and are the means of two groups

with respective number of observation n1

and n2 , the combined mean is given

by:
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1. It should be rigidly defined.

The Requisites of an Ideal Measure:

5. It should be least affected by fluctuations in sampling

2. It should be easy to calculate and understand.

3. It should be based on all observations.

4. It should be suitable for further mathematical

treatment

6. It should not be affected much by extreme values

(or observation).



Merits and Demerits (Limitations) of Three Measures: 

Mean, Median and Mode

i) Mean

Merits:

iii) It is capable of further algebraic treatment

i) it is based on all observations

ii) it is least affected by fluctuation in sampling

i) it is greatly affected by extreme values

ii) it is not appropriate for qualitative data

Demerits:



ii) Median

Merits:

Demerits:

ii) it is affected by fluctuation in sampling

iii) it can be used for qualitative data

i) it is not affected by extreme values

i) it is not based on all observations

ii) it is useful in markedly skewed distribution



iii) Mode

Merits:

Demerits:

ii) it is affected by fluctuation in sampling

i) it is not based on all observations

i) It is by definition the most typical value

ii) it is not affected by extreme values

iii) There can be no mode or many modes



Refer frequency distribution of decayed teeth of pre-school

children and hemoglobin level of adult male patients. Find mean,

median, and mode.

Decayed teeth (x) 0 1 2 3 4 5

Frequency (f) 3 5 11 8 2 1

Table 1.

Frequency distribution of decayed teeth of 30 pre-school children

Table 2.

Frequency distribution of hemoglobin of 60 adult male patients

Hb (g/dl) 9-10 10-11 11-12 12-13 13-14 14-15 15-16

Frequency (f) 2 6 12 20 10 6 4

Exercise :


