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10.0 OBJECTIVES 

After studying this unit, you should be able to : 
o describe what is central tendency i I 

d 

o appreciate the purpose of calculating averages 

0 enumerate the qualities of mideal average 

define and compute the arithmetic mean and the weighted arithmetic mean for different 
types of data 
explain the properties and merits of mean 

0 state the limitations and uses of mean. 

10.1 ' INTRODUCTION 

You have studied in detail how the data is to be classified and presented in the form of 
tables, diagrams and graphs. If the characteristics of the data are to be properly understood, 
it is necessary to summarise and analyse the data further.   he first step in that direction is 
the compuption of Average or Central Tendency, which gives a bird's-eye view of the 
entire data. 

\ 

In this unit you will study the purpose of calculating averages and the essentials of an ideal 
average, and identify different measures of averagb. You will further learn in detail the 
calculations, merits, and limitations of two measures of averages, viz. Arithmetic Mean and 
Weighted Arithmetic Mean. 

' 10.2 CONCEPT OF CENTRAL TENDENCY 

For a proper appreciation of various statistical measures used in analysing a frequency 
distribution, it is necessary to note &at most of the statistical distributions have some 
common features. If we move from l~west  value to the highest value of a variable, the 
numher of items at each successive stage increases till we reach a maximum value, and then 
as we proceed further they decrease. The statistical data which follow this general pattern 



~ e a s u r e s  of Central Tendency may differ from one variable to another in the following three ways: 

1) They may differ in the values of the vahables around which most of the items cluster 
(i.e., Average) 

2) They may differ in the extent to which items are dispersed (i.e., Dispersion). . 

3) They may differ in the extent of departure from some standard distributions called 
normal distribution (i.e., Skewness and Kurtosis). 

i 

Accordingly, there are three sets of statistical measures to study these three kinds of 
characteristics. At present, however, we are confined to the first set of measures which are 
called Averages or Measures of Central Tendency or Measures of Location. We discuss 
about the other two sets of measures (i.e., measuresof dispersion and skewness) in Block 4 
in this course. 

In the general pattern of distribution, in the data we may identify a value around which 
many other items of the data congregate. This is a value which is somewhere in the central 
part of the range of all values. When this typical item of the data is towards the central part 
of the data, it is known as Central Tendency. As it indicates the location of the clustering of 
items, it is also called a measure of location. Just as the title of an essay gives the central 
theme of the essay, the central tendency of the numerical data gives the central idea of the 
entire data. Look at Figure 10.1 carefully. It shows the central locations of three different 
curves A, B and C. You must have noticed that the central locations of curve A and curve C 
are equal. The central location of curve B lies to the right of those of curves A and C. 

, Figure 10.1 Central Location of Different Curves 

10.3 ESSENTIALS OF AN IDEAL AVERAGE 

As suggested by the eminent statisticians Yule and Kendall, an ideal average should possess 
the following characteristics: 

'1) Easy to understand and simple to compute: It should be easy to make out an average 
and its computation should also be simple. 

2) Rigidly defined: An aterage should be rigidly defined by a mathematical formula so 
that the same answer is dqived by different persons who try to compute if. It should not 
depend on the personal prejudice or bias of a person computing it. 

3) Based on all items in the data: For calculating an average, each and every item of the 
data set should be included. Not a single item should be dropped, otherwise the vqhe of 
the 'average may change. 



4) Not to be unduly affected by extreme items: A single extreme value i.e., a maximum Concept of Central Tendency 

value or a minimum value, can unduly affect the average. A too small item can reduce and Mean 

the value of an average, and a too big item can inflate its value to a large extent. If the 
average is chaniing with the inclusion or exclusion of an extreme item, the1 I ' ' I I O ~  a 
truly representative value of the data set. 

15) Capable of lur.~;ler algebraic treatment : An average should be amenable to further 
algebraic treatment. That should add to its utility. For example, if we are given the 
averages of three data sets of similar type, it should be possible to obtain the combined 
average of all those three data sets. 

6 )  Sampling stability: The average should have the same 'sampling stability'. This means 
that if we take different samples from the aggregate, the average of any sample should 
approximatdy turn out to be the same as those of other samples. 

You have studied the features of an ideal average. Now let us discuss the major objectives of 
computing averages. The following are the main objectives of averages. 

1) To supply one single value that describes the characteristics of tlie entire data : An 
average reduces the complex mass of data into a single representative value which 
enables us to grasp the salient features of data, without getting lost in its details. 
Thousands or lakhs of values can be, thus, represented by a single value. For example, it 
is almost impossible to remember monthly salary of each and every worker of a big 
factory. But if the average salary is obtained by dividing the total pay bill of all the 
workers by the number of workers, it enables us to know, on an average, how much the 
worker is getting. 

2) To facilitate comparison: It is not easy to compare the two sets of huge raw data. But 
the two different data sets could be easily compared by working out their averages. 
Comparison can be made either at a point of time or over a period'of time. For example, 
the current year sales of two business firms A and B can be compared by comparing 
their average sales: m e  currentlyear sale of a unit can be compared with its own sales in 
the previous year by working $ i t  the average s a k  during the previous year and the 
current year's~average. Moreaver, the same measure of average should be used for 
comparing the average of two data sets, the same method of computation should be 
followed. For example, comparing the mean income of the people of one locality with 
the median income of the people of another locality is not reasonable. We will discuss 
in detail about mean later in thi$ unit and about median in Unit 11. 

3) To facilitate statistical inference: To draw inferences about the unknown measures or 
'parameters' of the population, we depend on values calculated from sample. This 
process is known as statistical inference. An average obtained from a sample is helpful 
in estimating the average of the population. 

4) TQ help the decision-making process: The averages are computed to help the 
,%anagers in decision-making. The managers are often interested in knowing normal 
output of aplant, representative sales volume, overalI productivity index, price index, 
etc. These all are the connotations of an average. 

, 
10.5 PIFFERENT MEASURES OF CENTRAL 

Following are the various measures of averages or central tendency: 

I 
1) Mathematical Averages 
I i) Arithmetic Mean 

ii) Geometric Mean 
iii) Harmonic Mean 

A11 these measures can be either simple oiweighted. You will study in detai! about , * Arithmetic ~ e &  lriter in this unit. Geometric and Harmonic Means are discussed in ' Unit 13. 1 I 



Measures of Central Tendency 2) Averages of Position 
i) Median 
ii) Mode 

' We discuss in detail about Median in Unit 1 1 and Mode in Unit 12. 

3) Special Averages 
i) Moving Average 
ii) Progressive Average 
These special averages are commonly used in the analysis of the time series.data 
relating to business. In Unit 13 we study in detail about the moving averages. 

10.6 WHAT IS ARITHMETIC MEAN? 

The arithmetic mean is commonly known as mean. It is a measure of central tendency 
because other figures of the data congregate around it. Arithmetic mean is obtainkd by 
dividing the sum of the values of all observations in the given data set by the number of 
observations in that set. It is the most commonly used slatistical average in the disciplines 
such as commerce, management, economics, finance, prodaction, etc. The arithmetic mean 
is also called as simple Arithmetic Mean. 

10.7 COMPUTATION OF ARITHMETIC MEAN ' 

As you know, the collected data is classified by arranging into different classes or groups on 
the basis of their similarities and resemblances. Arithmetic mean can be computed for the 
unclassified or ungrouped 'data (raw data) as well as classified or grouped data. But the 
methods of computation are different. Now let us understand the methods of computing the 
arithmetic mean for unclassified data and classified data. Normally, arithmetic mean is 
denoted by x which is read as 'X bar' 

10.7.1 Ungrouped .Data 

Method 1 : Computation of arithmetic mean is very simple when the data is ungrouped, 
i.e. when frequency distribution is not done. Just add all the values of the observations and 
divide it by the number of observations. This can be explained and expressed in the form of 
a formula as follows: , 

? = X I  t X 2  + ...... + Xn 

n 
Where x (X bar) is the arithmetic mean of the variable x 

x,, x,, ..., 3" are the various values of the variable x 
n is the number of observations 

This formula can be simplified as follows: 

- C X ~  x =- 
n 

Where the C (read it as sigma) is the Greek symbol denoting the summation over all values 
of x. 

'. rn , 
Illustration 1 
The grocery store sells five different products. The profit per unit on the sales of each of 
these products is given below. Find out the average profit. 
Product 1 - Rs. 4 
Product 2 - Rs. 9 
Product 3 - Rs. 6 
Product 4 - Rs. 2 
Product 5 - Rs. 9 

Solution 
Average profit can be computed as follows: 
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= Rs. 6.00 

Method 2: When the values of the obse~-vations in the given data are too large or they are in 
fractions, this method may be followed. This method is based on the fact that the algebraic 
sum of the deviations of a series of individual observations from their mean is always equal 
to zero. For example, the arithmetic rhean of 8, 14, 16, 12 and 20 is 14. The difference of 
each of these items fro& the mean would be -6,0, +2, - 2, +6 and their total is zero. This is 
true always. To compute arithmetic mean under this method, the following steps are to be 
followed. 

1) Assume 'any arbitrary mean (A) to find out the deviations of items from their assumed 
mean. 

2) Compute the deviation (d) of each individual value (x) from the assumed mean i.e., 
d = x - A .  

3) Obtain the sum of all deviations ( Id  called sigma d) 

, 4) Compute the arithmetic mean by using the following formula: 

where Z is the arithmetic mean of the variable x 
A is the assumed mean 
Id is the sum total of the deviations of each individual value from the assumed mean 

- n is the number of observations 

Illustration 2 
Monthly sales of scooters of 10 dealers is presented below. Calculate the average sales per 
month: 
Dealer : 1 2 3 4 5 6 7 8 9 10 

Sales : 23 8 14 " '31 6 28 11 27 32 46 

Calculation of Arithmetic Mean 

Dealer Sales (x) d = x - A  

n =  10 EI = -24 

Assumed mean A = 25 
El = -24 
n=lO 

- 
x = 22.6. 

Average scooters sold = 22.6 



~Meaaures of Central Tendehcy 10.7.2 Grouped Data 

As studied in Unit 6, variables can be categorised as discrete variables and continuous 
variables. The frequency distribution prepared for discrete variable is called discrete 
distribution and the frequency distribution prepared for continuous variable is called 
continuous distribution. Methods of computing arithmetic mean for these two types of 
distributions are different. Now let us study these methods. 

Arithmetic Mean for Discrete Series: 
.Method 1: Under this method the mean for grouped data can be obtained by using the 
following formula: 

where, x,, x,, x, etc., refer to the values of the variable in classes 1 ,2 ,3  etc., respectively. 
Similarly, f,, f,, f, etc., refer to the frequency of classes 1,2, 3 etc., respectively. Here f,x, 
indicates the multiplication of the frequency of the first class (f,) by the value of the variable 
in that class (x,). f,x,, f3x3 .... fnxn indicate the same meaning. Similarly, Xf is the sum total 
off,  to fn. 

Method 2: When the number of classes in the given frequency distribution is large, this 
method is preferred..The procedure followed in this method is almost the same as it is for 
ungrouped data. Steps to be followed in this method are as follows: 

a) Take an assumed mean A. 

b) Find the deviations of the variable x from the assumed mean and denote it by d = x - A,  
Any value can be taken as an assumed mean,. but the value of variable x in centrally 
located class of the given distribution should be chosen. 

c) Obtain Xfd by multiplying deviations (d) with their respective class frequencies (t) and 
summing it. 

dl Take a ratio of Cfd to Zf, that is, Z. If is.also called a correction factor. 
C f 

e) Add this correction factor to the assumed mean to obtain 2 

The formula xed  in computing the arithmetic mean under this method is as follows: 

Where A is the assumed mean 
Bdenotes the total nuinber of items which can also be denoted by 'n'. 
Zfd is the sum to::' -f the deviations (d = x - A) multiplied with theirrespective 

class frequencies. 
1 

I 
, 

Now let us take an illustration and study how arithmetic mean is computed under these two 
i 

methods. , 

~llustration 3 

Calculate the arithmetic mean for the following data by using the two methods: 

Marks : 10 - 20 30 40 50 ' 6 0  70 1% 
No of 
~tud&ts : 8 21 23 17 15 9 5 2 

$ Sollition 
I 

Calculation of Arithmetic Mean I 

Marks No. of students d = x - 4 0  f d  Rc 
(XI (0 

I 

10 8 , -30 -240 80 
20 21 -20 4 2 0  420 
30 23 -10 -230 690 



40 17 0 0 680 
50 15 10 150 750 
60 9 20 180 540 

5 30 150 350 
8 2 .  40 80 160 

- 
. '! 
Total Xf = 100 Zfd = - 330 - Zf x = 3.670 

In this case assumed mean (A) is 40. 

Method f: 

3,670 =- 
l o o  

= 36.70 

Method 2: 
?=A+= 

Z f 

Arithmetic Mean for Continuous Series 
For continuous series (i.e. when the data is classified according to class intervals), arithmetic 
mean can be ~alculated by the following methods: 

Method 1: As you know, to find out the arithmetic mean you need the total values of all the 
items. When data is classified according to class intervals, you do not know the values of all 

, the items. What you know is that the items belonging to various groups are spread out in the 
respective class intervals. Therefore, for calculating the total value, you assume that all the 
items of a class interval are uniformly spread out in that group. This means, for calculation 
purposes you can assume that the values of items belonging to a group are equal to the mid- 
point of that group. In the case of continuous series, the mid-points of the various class 
intervals are computed to replace the class intervals. Once it is done, there is no difference 
between a continuous series and discrete sene?. After this stage, the method of computing 
arithmetic mean is same as the method used in the case of discrete series. The two methods 
followed in'the case of discrete series can be used here as well. The methods, however, 
would be themme for both inclusive class intervals as well as exclusive class intervals. 
Under this method the arithmetic mean is obtained by using the following formula: 

where .'m' is the mid-value of a class: f i s t  obtain the product of mid-value; of each class 
and its corresponding frequencies and then add those products to get Z fm. Divide it by total 
of frequency (X f). 

Method 2: The same formula as used for discrete series can be used here also with a slight 
change in obtaining 'd'. Here deviations of mid-values from assumed mean are obtained 
(i.e., d = ,m -A). 

Step-Deviation Method: If the deviations from assumed mean have some common factor, a 
further reduction in the size of deviations is possible by dividing deviations by the common 
factor 'c' and denoting these step deviations by d' i.e., d' = (in - A) Ic, The mean is then 
worked out as: . 

- C fd' C fd' x=A+-xc  or :=A+-xc 
I Zf . n 

' Note: If d l  class intewds are equal, the class interval will be the common factor. 
I 

Concept of Central Tendency 
and Mean 



M o ~ s u r ~ a  ofeentrd Tendency Illustration 4 
Weekly sales of 50 salesmen of a company are given below. Calculate the arithmetic mean 

. by following the step deviation method. 

Total Sales (Rs. '000) : 0-5 5-10 10-25 25-50 

No of Salesmen : 3' 6 25 10 

. solution 

Calculation of Arithmetic Mean 
- - - - 

Sales per Week Noof . . Mid- Deviations Step Deviations fd' 
Rs. '000s Salesmen point (m - 17.5) 

(fl P' (m) " 5 

0 -  5 3 2.5 -15. -3 -9 
5 -  10 12 7.5 -10 -2 -24 
10 - 25 25 17.5 0 0 0 
25 - SO' 10 37.5 20 4 40 

Total Cf = 50 Zfd' = 7 

It is apparent from deviation col;mn ,hat here assumed Mean (A) is 17.5 and the common 
factor 'c' is 5. 

Z fd' Now x =A+- xc 
. n 

= 17.5 + X x 5  
50 

= 17.5 + 0.7 
= 18.2 . . 

Average me.m of sales is Rs. 18.2 thousands per week. 

Illustration 5 
Find the average number of hours worked by the employees of the Yarnto Machine Co. from 
the data given below: 

Houn worked No. of employees 

36.0 - 37.b 6 
37.8 - 39.6 7 
39.6 - 41A 'a4 
41.4 - 43.2 7 
43.2 - 45.0 2 
43.0 - 46,8 - 4 - 
Total 50 

Solution . 
First obthin thp mid-values (m).of all the classes p d  take deviations from assmned meah 
'A' (i.e. 42.3). The common factor 'C' is 1.8 whichis equal to the class interval of different 
groups. 

Cakulation of Arithmetic Mean 

How m f m-A ( " ( m - ~ ~  . fd' 
worked (m-42.3) - m -42.3) 
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= 42.3 + (- 0.92) X 1.8 
= 42.3 - l.eGL 
- 40.644 

Arithmetic mean of the hours worked is 40.6 hours. 
You may notice when class intervals are all equal, d' values will be 1,2,3, ........ and -1, -2, 
-3, ..... etc. But when class intervals are not equal, the d' values need not be in numbers in 
order. In such a case it is necessary to make the column m-A, and then divide it by 'C'. 
However, when class intervals are all equal, writing of the Column m-A may be avoided 
and the values of d' may be written directly. 

Check Your Progress A 
1) Fill in the blanks with appropriate words given in the brackets. 

/ 

i) kn average gives a ................................ of the entire data (bird's-eye viewlpicture) 

ii) An average summarises main characteristics of the data and therefore it is also 
known as a ........................ measure. (central tendency/summary) 

iii) An ideal average should not be unduly affected by ............. items. (middlelextreme) 

iv) An average ........................ comparison. (facilitates/doed not help) 

v) The process of estimating the unknown parameters of the aggregateon the basis of 
sample values is known as statistical. ................................ (studylinfgrence). 

2) State whether the following statements are True or False. 
i) When whole data is available there is no need for computing central tendency as it 

will not give any thing more than what is contained in the data. 

ii) . Arithmetic mean is a positional average, 

iii) In step deviation method of finding.arithmetic mean, 'C' always stands 'for class 
intervals. ,I 

iv) Values of d l  the items are taken into acdount while calculating arithmetic mean. 
i 

v) For a given data, if mean is calculated by different methods they can give different 
results. 

3) i) If the sum of the deviations of 6 items taken from an assumed mean 12 is - 6, find 
their mean. 

ii) Write the formulas for the methods used in computing the arithmetic mean of the 
grouped data of cobtinuous series. 

................................................................................................................................... 
iiil Wl~erkver possible, step-deviation method should be preferred, why?. 

' , ' 



Measures of Central Tendency iv) For the given data set if: = 33, Cfd' = -20, Cf = 100 and c = 10; find the assumed 
mean A. 

V) What is the major assumption we make while computing a mean from grouped 
data? 

..... ............................................................................................................................ 

4) The monthly income of twelve families in a town is given below. Calculate the 
arithmetic mean. 
Family : 1  2 3 4 5 6 7 8 9 10 11 12 

Monthly 
IncomeRs. :280 180 96' 98 1Q4 75' 80 84 100 75 600 200 

5) In 12 consecutive months the number of rejected pieces produced by the operator of a 
machine was 82,74,65,67,62,73,68,63,65,62,69, and 66. 

i) Whatwas the average number of rejects? 
, ~ ,  ...... h ..... ., ....................... .: .......... J... ........................... J .................................................. 

ii) What is the sum of the deviations from this average? 

6) Calculate arithmetic average of the following data by using alternative methods: 

Weekly wages 
of workers (Rs.) 

No of 
workers 



........................................................................................................................................ Concept of Central ~ e n d e n c ~  
and Mean 

........................................................................................................................................ 

.......................................................................................................................................... 
........................ ................................................................................................................ 
.......................................................................................................................................... 
.......................................................................................................................................... 
.......................................................................................................................................... 

7) Find the mean from the following distribution by step deviation method. 
Class Interval : 15-25 25-35 35-45 45-55 55-65 65-75 
Frequency : 4 11 19 14 0 2 

.......................................................................................................................................... 

10.8 WEIGHTED ARITHMETIC MEAN 

You have studied various methods of comp tin arithmeticmean for different types of data I-' sets. In all these methods we presume thatpll the items of the given data set have equal 
importance. But it is not gecessarily true in all situations. In practical situations some items 

\ 
are of greater importance than the others. For example, while constructing the cost of living 
index for a particular class, the commodities they consume have varying importance. The 
simple arithmetic mean of the prices of such commodities will not depict a true picture of 
their living pattern. Different commodities are to be assigned weights and a weighted 
arithmetic mean is to be worked out in such situations. In a factory where unit cost of 
manufacturing is to be worked out, a weighted average is more appropriate. 

10.8.1 Computation of Weighted Arithmetic Mean 
To compute weighted arithmetic mean, different values of the variable x (viz. x,,x,, ..... xn ) 
are assigned different weights (viz. w,, w,, ..... wn ) respectively. These values are multiplied 
by their respective weights. The products so arrived are added and a total Cwx is obtained. It 
is then divided by the total of weights (Cw) and the resulting figure 'is the weighted 
arithmetic mean. 

The main difficulty in the computation of weighted arithmetic mean is with regard to 
selection of wgghts. These weights may be either actual or estimated. If actual weights are 
available, they mustbe used. If they are not available, some arbitrary weights may be 
assigned depending upon the situation. 

Illustration 6 
Prices of three commodities viz., A, B & C rised by 40 %, 60 % and 90 % respectively. 
Commodity A is six times more important than C, and B is three times more important than 
C. What is the mean rise in price of these three commodities? 

,Solution 
As the mean rise in price is to be detemined, the figures of rise in price will be denoted as x. 
The relative importance .of A: B:C is 6:3:1. So these figures will be taken as weights 'w'. 



1 Measures of Central Tendency 
Commodity . Percentage rise Weights w x' 

in prices (x) (w) 

Total - Z w =  10 Zwx=510 

7- 

Weighted Arithmetic Mean =w 
x w  

=51% 
Mean rise in the prices is 5 1 %. 

It may be noted that for computation purpose, weights of items are treated in the same way 
as the frequencies of the items. In fact weights are not frequencies. Frequency means 
number of times an item is repeated in the data, whereas weights only give the relative 
importance of various items. The items actually occur only once in the data. 

Weighted arithmetic mean is also called Weighted Average. The word 'Average' in 
statistics, as pointed out earlier, is also used for other measures of central tendency viz., 
geometric mean, harmonic mean, etc. So, in broader sense, weighted average also includes 
weighted geometric mean and weighted harmonic mean (about these two you will learn in 
detail in Unit .l3). 

10.8.2 Comparison with Simple Arithmetic Mean 
. Weighted arithmetic mean differs from simple arithmetic mean because we use weights in 

the former case. Inter-relationship between weighted mean and simple mean is as follows: 

1) If all items are given equal importance, weighted mean will be equal to simple mean. 

2) If large items are given large weights and small items given small weights, then 
weighted mean is greater than simple mean. 

3) If large items are given small weights and small items given large weights, then 
weighted mean is less than simple mean. 

1 

Illustration 7 
To understand this inter-relationship clearly, let us take up some illustrations. Let us take 
Illustration 6 once again and find out mean rise in price by taking the following two sets of 
weights. 

. 
A : B : C  as 10:  10 :  10 set w, * 

Solution 

Calculation of Weighted Arithmetic Mean 

Commodity %rise Set 1 Set 2 

X w 1 rwl w2 XW2 

A 40 1 40 10 400 

T~ral Ex = 190 Zwl= 10 Zxw, =760 Zw, =30 U W 2  = 1900 

1) Weighted Mean for set  1 = & E L  = 760 = 76% 
Zw1 10 , 

2) Weighted Mean for Set 2 =a = B!X! = 63.3% 
Zw2 30 



3) Simple Mean = = = 63.3 9a 
n 3 

If we compare the results carefully, we can notice the following points: 
I 
i)' Under weights Set 2, all commodities are given equal weights. Here weighted mean 

(63.3) is equal to simple mean (63.3). 

ii) Under weights Set 1, large value 90 is given a large weight 6 and small item 40 is given 
small weight 1. Here weighted mean (76) is greater than simple mean (63.3). 

iii) Under the original set of weights (look at Illustration 6) large value 90 was given a 
small weight 1 and small value 40 was given a large weight 6. In that case weighted 
mean (5 1) was less than simple mean (63.3): 

These three properties of weighted average (as they are true for all kinds of weighted 
averages) point out the following important fact. The weighted mean is not only the mean of 
items, but also it gives the average of two things : (i) average of items, and (ii) how items 
are affected by the pattern of weighting. Thus, when items are of unequal importance, 
calculation of weighted average is a must for finding out proper average. 

10.8.3 Uses of Weighted Arithmetic Mean 

Weighted arithmetic mean.is mainly useful under the following situations: 

1) When the given items are of unequal importance 

2) When averaging percentages which have been computed by taking different number of 
items in the denominator a 

3) When statistical measures such as mean of several groups are to be combined 

To be more specific, weighted arithmetic mean is used in the following cases : 

1) Construction of Index Numbers. 

.2) Computation of standardised birth and death rates. 

3) Finding out an average output per machine, where machines are of varying capacities. 

4) ~etermining the average wages of skilled, semi-skilled and unskilled workers of a 
'factory. 

10.9 PROPERTIES OF ARITHMETIC MEAN 

You have studied the meaning and methods of computing the arithmetic mean. You have 
also studied how a weighted arithmetic mean is different from simple arithmetic mean. Now 
let us study the main properties of arithmetic mean. 

1) The sum of the deviations of the iqdividual items from the arithmetic mean is always 
zero i.e., Z (x - i ) = 0. This is explained in the following illustration. 

In this illustration you should note that the sum of positive deviations from the mean is 
equal to the sum of negative deviations.'Precisely, therefore, m6an is also known as Lhe 
centre of gravity. This is true for all kind; of data with class intervals or without class 
intervals. 

Concept of Central Tendency 
and Mean 



Measures of Central ~endency  2) The sum of the sauare of deviations from the arithmetic mean is minimum i.e.. it is 
' 

always less than the sum of squares of deviations of the items taken from any other 
value. In other words, Z(x -?? is always minimum. We can verify this for the 
illustration discussed above. 

Squared Devicions taken Squared deviations taken 
horn mean (x = 6) from any other values say 5 

It is clear that E (x -Z12 < .Z(X - 5)* 

3) If the number of items and mean are known, the total of the items can be obtained by 
multiplying the mean by the number of items, i.e., Zx = nx, where 'n' is the number of 
items. 

This property has a great practical significance. For example, if we know the riumber of 
workers in a factory, say 100, and average monthly wage is Rs. 400, we can easily 
obtain the total monthly wage bill as Rs. 400 x 100 = Rs. 40,000. 

4) If we add or delete an observation which is equal to mean, the arithmetic mean remains 
unaffected. 

5) If each of the values of a variable 'x' is increased or decreased by some constant C, the 
arithmetic mean also increases or decreases by C. Similarly, when the values of a 
variable 'x' are multiplied by a constant, say k, the arithmetic mean is also multiplied 
by the same quantity k. 

For example, take the previous illustration, and add 2 to each observation and multiply 
each of them by 3, the new mean will be: (original mean + 2) x 3 = (6 + 2) x 3 = 24. Let 
i3 verify it. 

-- 

Mean of x = 3015 = 6 
Meanofx+2=40/5=8=6+2i .e . ,oldmean+2 
Mean of 3 (x + 2) = 12015 =24 or 8 x 3 or (6 + 2) x 3 i.e., (old mean + 2) x 3. 

6) If we have the arithmetic mean and number of items of two or more related groups, we 
can have a combined mean of these groups as follows : 

where x, and x, are the arithmetic means of group 1 and group 2 respectively, and n, and I$ 

are the number of items in group 1 and group 2 respectively. 

For example, arithmetic mean of the production of a commodity during the period January 
to August is 400 tonnes per month, and the arithmetic mean for the period September to 
December is 430 tonnes per month. Now we can compute the mean production for the 
whole year as follbws: 

- 
x i = 4 M  
- .  
xz = 430 
n, = 8 (January to Augvst - 8 months) 




















