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INTRODUCTION:

* |n statistics, a central tendency Is a central
value which is occasionally called an average
or just the center of the distribution.

 The most common measures of central
tendency are:

e Mean
 Median and

 Mode.




SOME DEFINITIONS

Simpson and Kafka defined it as ““ A measure of
central tendency is a typical value around which other
figures gather”

Waugh has expressed “An average stand for the whole
group of which 1t forms a part yet represents the whole”.

In layman’s term, a measure of central tendency Is an
AVERAGE. It Is a single number of
value which can be considered typical in a set of data as
a whole.




IMPORTANCE OF CENTRAL TENDENCY

« Tofind representative value
« To make more concise data
« To make comparisons

« Helpful in further statistical analysis




MEAN

« The MEAN of a set of values or
measurements is the sum of all the

measurements divided by the number of
measurements in the set.

- The mean is the most popular and widely

used. It is sometimes called the arithmetic
mean.




MEAN FOR UNGROUPED DATA

 |If we get the mean of the sample, we call it the sample mea
and 1t 1s denoted by (read “x bar”).

 |f we compute the mean of the population, we call it the
parametric or population mean, denoted by u (read “mu”).




ARITHMETIC MEAN CALCULATED
METHODS FOR GROUPED

 Direct Method:




EXAMPLE OF
AL




WEIGHTED MEAN

* Weighted mean is the mean of a set of values wherein
each value or measurement has a different weight or
degree of importance. The following is its formula:

| =]

where = mean
X = measurement or value
W = number of measurements




HARMONIC MEAN

Harmonic mean is quotient of “"number of the given val
and “sum of the reciprocals of the given values”.

For Ungrouped Data

For grouped Data




HARMONIC MEAN EXAMPLE

Calculate the harmonic mean of the numbers: 13.2, 14.2, 14.8, 15.2 and 16.
Solution:

The harmonic mean is calculated as below:
AS

0.0658
X 0.0621
13.2 0.0758
14.2 0.0704
14.8 0.0676
15.2 0.0658
16.1 0.0621
Total 3, =0.3147




GEOMETRIC MEAN

« Geometric mean is a kind of average of a set of numbers that is
different from the arithmetic average.

« The geometric mean is well defined only for sets of positive real
numbers. This is calculated by multiplying all the numbers (call
the number of numbers n), and taking the nth root of the total.

« A common example of where the geometric mean is the correct
choice is when averaging growth rates.

« The geometric mean is NOT the arithmetic mean and it is NOT
simple average.

« Mathematical definition: The nth root of the product of n
numbers.




FORMULAS

* For Grouped data:




QUESTION 1: FIND THE GEOMETRIC MEAN OF

THE FOLLOWING VALUES:
15, 12, 13, 19, 10

n=3, 2, log x=5.648

As G=Anti(£2E%)

n

, 5.648
G=Anti -
.

G=Anti(l.129)
G=13.48







MEDIAN

The MEDIAN, denoted Md, is the middle value of the sample when
data are ranked in order according to size.

Connor has defined as ““ The median 1s that value of the variable whi
divides the group into two equal parts, one part comprising of all val
greater, and the other, all values less than median™

For Ungrouped data median is calculated as:

For Grouped Data:




EXAMPLE OF MEDIAN

The ages for a sample of five college students are:
21, 25; 19, 20; 22

Thus the median is



Example of median For Grouped
Data

As median=L +—{-— c|
n=30; h=3 ;L=14.3
=17 and ¢=24

N7

. L 5 .
Wedian :/J.N-Fl . 24 |

=14.94

Marks No.of | Less than
students CF
0-4 2 2
5-9 8 10
10-14 14 24
15-19 17 41
20-24 9 50
Total 50




MODE

The MODE, denoted Mo, is the value which occurs most
frequently in a set of measurements or values. In other
words, it is the most popular value in a given set.

Croxton and Cowden : defined it as “the mode of a
distribution is the value at the point armed with the item
tend to most heavily concentrated. It may be regarded as
the most typical of a series of value”




24, 15, 18, 20, 18, 22, 24, 26, 18, 26, 24

Solution: Ordering the data from least to greatest, we
get:

15, 18, 18, 18, 20, 22, 24, 24, 24, 26, 26




FORMULA:

fn 1s the frequency of the modal class

fl 1s the frequency of the class before the modal class in the
frequency table

f2 1s the frequency of the class after the modal class in the
frequency table

h 1s the class interval of the modal class




FIND THE MODAL CLASS AND
THE ACTUAL MODE OF THE

mber Frequency
-3 7
6
9

6
4




wm_W B

rere mouel Cdss=1uU-14
L=10,fn=9,f1=4,12=2,h=3

_ fn-f1 *
MOde—L+((fn- f 1)+(fn—f2)) h

* 3

=10+ ((9—4)+(9 -2)
=10+(m * 3

=10+1.25
Mode=11.25




ADVANTAGES OF MODE :

* Mode is readily comprehensible and easily calculated
« Itis the best representative of data

« ltis not at all affected by extreme value.

* The value of mode can also be determined graphically.

« ltis usually an actual value of an important part of the series.




DISADVANTAGES OF MODE :

It is not based on all observations.
It is not capable of further mathematical manipulation.
Mode is affected to a great extent by sampling fluctuations.

Choice of grouping has great influence on the value of mode.




ADVANTAGES OF
MEDIAN:

Median can be calculated in all distributions.

Median can be understood even by common people.
Median can be ascertained even with the extreme items.
It can be located graphically

It 1s most useful dealing with qualitative data




DISADVANTAGES OF MEDIAN:

It is not based on all the values.
It is not capable of further mathematical treatment.
It is affected fluctuation of sampling.

In case of even no. of values it may not the value from
the data.




PROPERTIES OF MODE

It is used when you want to find the value which occurs m
often.

It is a quick approximation of the average.
It Is an inspection average.

It Is the most unreliable among the three measures of cent
tendency because its value is undefined in some
observations.




PROPERTIES OF MEAN

Mean can be calculated for any set of numerical data, so it always exist
A set of numerical data has one and only one mean.

Mean is the most reliable measure of central tendency since it takesint
account every item in the set of data.

It is greatly affected by extreme or deviant values (outliers)

It is used only if the data are interval or ratio.




RELATIONS BETWEEN THE
MEASURES OF CENTRAL
TENDENCY

In symmetrical distributions, the
median and mean are equal

For normal distributions, mean = median =
mode

In positively skewed distributions, ~—
the mean is greater than the median

« In negatively skewed
distributions, the mean is
smaller than the median




CONCLUSION

A measure of central tendency is a measure that tells us where the
middle of a bunch of data lies.

Mean is the most common measure of central tendency. It is
simply the sum of the numbers divided by the number of numbers in a
set of data. This is also known as average.

Median is the number present in the middle when the numbers in a set
of data are arranged in ascending or descending order. If the number of
numbers in a data set is even, then the median is the mean of the two
middle numbers.

Mode is the value that occurs most frequently in a set of data.
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