
R
ijo

y
K

.J
.

R
ijo

y
K

.J
.

Statistics

Index numbers

Introduction

Statistics

Rijoy Kodiyan Jacob

September 10, 2020



R
ijo

y
K

.J
.

R
ijo

y
K

.J
.

Statistics

Index numbers

Introduction

Meaning

Definition by Croxton and Cowden

Index numbers are devices for measuring differences in the
magnitude of a group of related variables.

Definition by Spiegel
An index number is a statistical measure designed to show changes
in a variable or a group of related variables with respect to time,
Geographic location or other characteristics.
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Definition by Wessel Willet and Simone
An index number is a special type of average that provide in
measurement of relative changes from time to time or from place to
place.

An index number, therefore, is a statistical device for measuring
changes in the magnitude of a group of related variables during a
specific period in comparison to their level on some other period.
i.e. index numbers measure changes in group of related variables
over time.
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Characteristics of Index Numbers

Index numbers are specialised averages.i.e. we consider
different types of items, units, price quotations, etc.

Index numbers are expressed in percentages of relative
changes; but the sign ‘%’ is never used.

Index numbers measure changes not capable of direct
measurement. e.g. ‘price level’, ‘Economic activity’, ‘Cost of
living’, etc. are not capable of direct measurement.
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Index numbers are meant for comparison. Comparison is made
over different intervals of time with reference to a particular
base year.

Index numbers have universal application. They are used to to
ascertain changes in different sectors of economy.
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Important Uses of Index Numbers

Index numbers measure changes in price level.

Index numbers are indicators of inflationary or deflationary
tendencies. Index numbers are useful to arrive at the real value
of money or purchasing power of money.

Index numbers can be used to make measuring adjustments in
wages of employees. When there is increase in cost of living
index number the wages of workers are also to be increased
accordingly.
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Many of the economic and business policies are guided by
index numbers. eg. Index numbers of Industrial Production
shows relative changes in physical outputs.

Index numbers can be used to study trends and tendencies of
various phenomena.
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Index Numbers are Economic
Barometers

Barometer is an instrument which is used for recording the
changes in atmospheric pressure.

Wholesale price index numbers record the changes in the price
level of a country.

Index numbers of agricultural production and industrial
production reveal the changes in the progress in the fields of
agriculture and industry.
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Index Number is Economic Barometer

Index numbers of business activity throw light on the economic
progress that various countries have made.

Since index numbers make a complete study of the economic
changes in the country, they are called economic barometers.
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Limitations of Index Numbers

Index numbers are based on samples so they do not take into
account each and every item. Hence they are not perfect.

Index numbers are only approximate indicators of the relative
level of a phenomenon.

All index numbers are not good for all purposes. An index
number calculated for one purpose cannot be used in other
places where they may not be fully appropriate.
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Introduction

Limitations of Index Numbers

Index numbers are specialised type of average that they are
subject to all limitations also which an average suffers.

There are different methods for calculations of index numbers.
So if a suitable method is not selected, the result obtained may
not be accurate.

Index numbers are liable to be misused by choosing an
abnormal base year or irrational weights.
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Problems in Constructing Index
Numbers

Purpose of index :- If not properly defined, would lead to
confusions.

Selection of the base period :- If not properly chosen, IN will
be useless.

Selection of items :- Difficult to include all items.

Obtaining price quotation :- Should collect from a number of
markets.
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Problems - Contd....!

Selection of an average :- Though Geometric Mean is the best
average, arithmetic mean is usually used since it is simple.

Selection of appropriate weight. If weights are wrongly chosen,
IN will be inappropriate.

Selection of an appropriate method and formula.
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Simple and Weighted Index Numbers

Simple Index Number
Simple Index numbers are those in the calculation of which all the
items are treated equally important. No item has importance than
other.

Weighted Index Number
Weighted index numbers are those index numbers in the calculation
of which each item assigned a particular weight. The importance of
each item differs.
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Meaning of the Term Weight

Weight refers to the relative importance of the item.

The system of weighing may be arbitrary or rational.

In arbitrary way, the statistician is free to assign weights.

In rational weighing some criteria have been fixed for assigning
weights.

The weights may be on the basis of the value or quantity
purchased, consumed or sold.

When quantity forms the basis, it is called ‘Quantity weighing’
and in case of value, it is called ‘Value weighing’.
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Price Index Number

Price index numbers measure changes in the price of a commodity
for a given period.

Example
Wholesale Price Index Number, cost of living index number, etc.

Methods for Construction of Price Index number
Unweighted Index Numbers

Weighted Index Numbers.



R
ijo

y
K

.J
.

R
ijo

y
K

.J
.

Statistics

Index numbers

Introduction

Price Index Number

Price index numbers measure changes in the price of a commodity
for a given period.

Example
Wholesale Price Index Number, cost of living index number, etc.

Methods for Construction of Price Index number
Unweighted Index Numbers

Weighted Index Numbers.



R
ijo

y
K

.J
.

R
ijo

y
K

.J
.

Statistics

Index numbers

Introduction

Price Index Number

Price index numbers measure changes in the price of a commodity
for a given period.

Example
Wholesale Price Index Number, cost of living index number, etc.

Methods for Construction of Price Index number
Unweighted Index Numbers

Weighted Index Numbers.



R
ijo

y
K

.J
.

R
ijo

y
K

.J
.

Statistics

Index numbers

Introduction

Price Index Number

Price index numbers measure changes in the price of a commodity
for a given period.

Example
Wholesale Price Index Number, cost of living index number, etc.

Methods for Construction of Price Index number
Unweighted Index Numbers

Weighted Index Numbers.



R
ijo

y
K

.J
.

R
ijo

y
K

.J
.

Statistics

Index numbers

Unweighted or Simple Index Numbers

Simple index numbers are those index numbers in which all items
are treated equally.

There are two methods available:

Simple Aggregate Method

Simple Average Price Relative Method.

Simple Aggregate Method

Index Number (P01) =

∑
P1∑
P0

× 100

where P1 and P2 are price for the current year and price for the
base year.



R
ijo

y
K

.J
.

R
ijo

y
K

.J
.

Statistics

Index numbers

Unweighted or Simple Index Numbers

Example
Construct index number for 2015 on the basis of price of 2010.

Commodities Price of 2010 (P0) Price of 2015 (P1)
A 115 130
B 72 89
C 54 75
D 60 72
E 80 105

Sum
∑

P0 = 381
∑

P1 = 471

Index Number (P01) =

∑
P1∑
P0

× 100 =
471

381
× 100 = 123.62
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Unweighted or Simple Index Numbers

2. Simple Average Price Relative Method
Here Index number corresponding to each item is found out first
and then average is taken.

Price Index Index Number =

∑
I

N

Where ‘I’ =
P1

P0
× 100 for each item and ‘N’ is the total number of

items.
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Unweighted or Simple Index Numbers

Example
Calculate simple index number by average relative method.

Items Price in Base Year Price in Current Year
A 5 7
B 10 12
C 15 25
D 20 18
E 8 9
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Unweighted or Simple Index Numbers

Solution

Items Price in Base Year Price in Current Year I =
P1

P0
× 100

A 5 7 140
B 10 12 120
C 15 25 166.7
D 20 18 90
E 8 9 112.5

N=5
∑

I = 629.2

Index Number =

∑
I

N
=

629.2

5
= 125.84
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