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12.2 Statistio for Class X1 

Historically was Carti, an Italiah. Statistician, who constucted the first index number as early as 

noor vmDers 

elation to time or placer Index numbers periods of time, betwe locations,

to compare changes v 
Jdex 

mbers easure the effect of changes i 12.3 

764 e compare the piees of year J750 with that of year 1500 take place over re used 

and in categories.

}MEANING OF INDEX NUMBERS For example, cost of living may be difer 
different places at the same time or cost of living 

an be compared across two periods of time. 
Index1 Numbers measu 

anges in it by studying the variations in certain other factors connected to it. 

ROBLEMS IN CONSTRUCTION OF INDEX NUMBERS

n opecty 

of 
magnitude of a group o 

An inder number is a statistical device for measuring changes in the magnitude ofa. 

related variables. 
meant 

to study th 

Fo cha 

the change not capable of direct measu v the changes in the effects of such factors which cannot be measured diretly. 
cOst of living cannot be measured in quantitative terms directy. We can only study 

t direct measurement: Index numbersi
Index numbers measure the changes with respect to time, geographical location or so 
other characteristics. The comparison may be between categories such as persons, schonl 
hospitals etc 

It also measures the changes in the value of variables like prices of specified list c bf 
commodities, volume of production in different sectors of an industry, production of 

various agricultural crops, cost of living etc. 

Index numbers are known as Barometer of Economic Activity' as they are used to feel the pulse 
of the economy. 

ools, relative 

nroblems involved in construction of index numbers are: DIL 2 The major proble 

parpose of lndex Numbers Price Quatations 
seectionof Base Year PROBLEMS IN 

CONSTRUCTION Selection oft the Average 

Selection of number of items or commodities OF INDEX 
NUMBERS Selection of appropriate weights

Definitions of Index Numbers
In the words of Edgeworth, Index number shows by its variation the changes in a magnitude 

which is not susceptible either of accurate measurement in itself or of direct valuation in 
practice." 

Gelection of sources of data Selection of an appropriate formula

pose of Index Numbers: There is no "All Purpose Index. Every index has a limited and 

specific use or purpose. 

So, first step in the construction of index numbers is to carehully define and decide the 

purpose of its construction.

In the words of Tutte, An index number is a single ratio (usually in percentage) which measures 
the combined (i.e., averaged) change of several variables between two different times, places 
or situations. 

Iptne words of Croxton and Cowden, "Index numbers are devices for measuring differences 
in the magnitude of a group of related variables" 
Inthe words of Spiegal, An index number is a statistical measure designed to show changes 
in variable or a group of related variables with respect to time, geographical location or other 

characteristic". 

If we fail to decide the purpose of the index, then it would lead to confusion, wastage 

of time and money. 

For example, if we want to measure the changes in prices and we have collected data of 

quantity consumption, then it is of no use. 

tion of Base Year: The base period associated with an index number is a period 

time that is used as a basis for comparing changes in prices or quantities ma gren pero. 

Fesires / Characteristics of Index Numbers 

Zhe various sefures of Index Numbers are: Omatter what period of time is used as base period, the value of the index number 

tor this period is always taken as 100. 

ne deternmination of base period primarily depends on the objective of index number. 

dex numbers are specialised averages: Averages like mean, median or mode can be usea 

compare two or more series. However, if the units in which twoor more series are expres 

are different or if the series are composed of different types of items, then averages ca 
be used to compare them. In such cases, index numbers help us in comparing chai 

eltnes for selecting a Base Period: The following points may guide in selecting 

the base peridd: 

ssed 

he base period should be a normal one: The base period 
should be free from all sorts 

or abnormalities 
and irregular 

fluctuations like, wars, 
floods famines, earthquakes, 

economic booms and 
depressions, 

lockouts, 
labour strikes, etc. 

E-*Jerence 
between base year 

and curent year 
should not be too large: Since index 

nbers 
are helpful in 

decision 
making 

and 
economic policies 

are 
often a 

matter 

Or short period, we 
should not 

select a base period 
that is too 

distant in the past. 

series. 

2Indehumbers are expressed in percentages: The changes in magnitude of a gont 
Apressed in terms of percentages which are independent of the units of measurem 

up. 
are 

This facilitates the comparisons of two or more index numbers in different si 
However, percentage sign (%) is never used. 

nations. 



After 
selecting the source of price quot 

supply unbiased price tations, as and when required. 

12.4 Statistics for Class XI 

index Numbers 

Fixed Bese or Chain Base: The selection of fived base method' or chain bsa. 

depends on the purypose of construction of index number. 

a In fived base methoai, the period of comparison S kept fixed for all. 

12.5 
ations, pers6ons should be appointed who can 

nse metho 

Methods of Price uotations: There are two methods, in which price can be quoted: all current (i) Money prices:1 
@ 40 per kg. 

Ouantity prices: Quanity prices are quoted per unit of money. For example. 

ameu prices: In this, prices are quoted per unit of commodity. For example, 3ugar years 

compared In chain base method, the changes in prices for any given year are conm. 

with the prices in the preceding year, not with fixed year. grams of sugar for one rupee. 

d base However, the chain base method gives a better picture as compared to fixedh. 
.A decision must also be made as to whether the wholesale prices or retatl price5 are required. 

If the prices of certain COmmodities are controlled by the government, then these 

method. The choice would depend upon the purpose of the index. 

Explore More: What is a Base Period? 
A base period is the reference date from which an index number is calculated. Presentvy 

2011-12 is taken as the base year in India. 

administered prices ould be taken (not the black market prices, which may be muc 

higher) 
The base year may be changed to reflect any changes over time in the composition of items 

making up the index f base period is taken as 2011-12 and index number in 2015-16 is 
250, then it suggests that 

Prices increased by 150% on an average between 2011-12 and 2015-16; or 

Safe basket of goods in 2015-16 costs 1.5 times as much as in 2011-12 

ction of the Average: Differen types of averages such as arithmetic mean, mode, 

median, geometric mean, etc., can be used in preparing index numbers 

.From the practical point of view, median and mode are not suitable because of their 

erratic limitations.

Selection of number of items or commodities: The number of items to be included in an 

index number should be determined by the purpose for which the index is constructed 
Every item cannot be included in the construction of index number. The following points 
may be helpful in the selection of commodities: 

(i) The commodities selected should be representative of the tastes, habits and customs of the 

people for whom the index is meant. 

(i) The total number of items should be neither too small nor too large. 

Basically, a choice has to be made between arithmetic mean and geometric mean: 

o 
Arithmetic mean is the most simple of all averages. But, it is affected by the extreme 

items. 

Theoretically speaking, 
Geometric mean is the best average as it attaches more 

importance to smaller units and less importance to larger items. `o, it is not unduly 

affected by extreme values in the observations 

election of appropriate 
weights: 

The term 'weight' refers to the relatite importance of diferent 

items. a If the number of items is too small, then the index number will not be representative, 

e Weights to be assigned to different 
commodities 

cannot be scieatifically 
determined 

ds importance of a coFmodity 
varies tropt 

consumer consuier 

.The weights 

and 

a If it is too large, the index will be more representative, but it will involve grede 

cost and time. 

(Gis) The stapdardized or graded commodities should be selected to arrive at meaningful anu 

vad comparisons. 
Quantity 

weights are

appropriatyíwhen 

various 
comafoities areattachad 

importane 

importance 

can be éither quantity 
woights or 

value weights: 

u Value weights are 
propriate 

when 
various 

phmmadities 
are 

zetached i 

Sdection of sources of data: The data is scattered over a large area, so there are chan 
tor its beipg misleading. Therefore, it is necessary that the data used should be rella 

accuate, adequate, comparable and representative 

ice Quotations: Prices of many commodities vary from place to place. So, t 

practically possible to collect price quotations from all places. 

The places which are well known for trading of that particular commodity, e 
selected for obtaining price quotation. Price quotations should be taken from he e 

dccording o the 
amount of their quantities used, 

purchased 
or cysumed 

dccording 
to the 

expengíture 

incurrad 
on them 

here are'two 

1. Im Cit weights: If 
gommodities 

are 
selerterd 

so as to inclaude 
several 

varieties, 
then 

weights 
are 

said to be inplicit 

cit 
uights: lh case of explicit 

weights, 
some 

outward 

evidence 
or 

importance 

2. Exp

Or 
various 

itemsin 
the 

index is given. 

methods otássigning weights 

10 

e 

sources. 



Statistics tor Class Index Numbers 

Ahe weights must be periodically revised in order to retlect the current beh fluctuations in price. e 2Quantity Index Numbers: The quantity o 
aviour of 

.When allitems are equally important, an unweighted index numberis constr 8. Selectin of an appropriate fomula: Various formulae ormethods have been 

or volume index numbers 
to compare changes in physical uantity of goods produce 

12.7 
quantities and enable 

ers measure average change in 

sold. 

The level of physical output in ane onsumed or 
nomy can be easily studied by this type of index 

the statisticians 
method, Bowley'smethod, Fisher's methodetc. 
Howevegno single formula can be safd to be appropriate for all types of index numL Thethoice of formula would depend not only on the purpose of the index but elsn 

Paasche's 
for constructing the index numbers like Laspeyre's method, Ped by number.

can be constructed by using both simple as well as weighted method. So, Quantity 

They canl 

Index Numbe 
to 's. 

The indices of Agri 
are all Quantity Index Numbers. 

ber can be easily derived from Price Index Numbers by interchangng
imbers. 

ging p's 
so on 

ricultural production, Industrial Production, Exports, 

the data available. 

orts, Imports, etc. Index Numbers: Value tndex numbers compare the total value of some period with the 

12TYPES OF INDEX NUMBERS 
3. Value. 

total value of the base period. 

The study of changes in the total value (price x quantity) of production such as indices 
af retail sales or profits or inventories, can be made by value index numbers. 

ories 
There are various kinds of index numbers. These can be broadly classified into three cateeor 

TYPES OF INDEX NUMBERS 

12 12METHODS OF CONSTRUCTING PRICE INDEX NUMBERSs 
Quentity Index Numbers Value Index Numbers (Measure average change in 

quantides and helps to compare 
changes in physical quantity of 

goods produced, consumed or sold 

Price Index Numbers 
(Measure general changes 
in pricesbetween current 

and base year 

(Compare total value of some 
period with total value of 

base period) The various methods or constructing price index numbers can be grouped under two heads 1. Unweighted or Simple Index Numbers; 
onune Pe holerL 2. Weighted Index Numbers. 

Both of these methods of constructing index numbers are further classified as: 

olesale Price 
Index Numbers Real Price 

Sex Numbers 
1. Price Index Numbers: The price inde dumbers measure the general changes in prices between the current year and the base year. 

General Price Index is used to measure the value of money. 

() Simple Aggregative Method; 
(i) Simple Average of Price Relatives Method. 

The differernt methods of constructing the index numbers can be shown by following chart Of all the index numbers, the price index numbers are the most important and are 
commonly employed in various economic and business contexts. METHODS OF CONSTRUCTING PRICE INDEX NUMBERS 

Welghted 
Index Numbers 

When percentage changes in prices are different for different commodities, then price index helps in representing these changes by a single numerical measure.
A price index may be a "Wholesale Price Index' or a Retail Price Index', depending on the type of prices used. 

(i) Wholesale Price Inder Numbers: It reflects the general price level for a group of items 
Yaker as a-uholeIn India, it is the most popular price index used in the business industry and policy market. It acts as an indicator of the rate of inflation. (t discussed in detail later in the chapter). 

i) Retail Price Index Numbers: It reflects the general changes in the retail prices of var items including food, housing, clothing and so on. The "Consumer Price Index special type of retail price index, which is a primary measure of the cost or in a country. (Consumer Price Index Numbers are discussed later in the cnap 

Unweighted or Simple 
Index Numbers 

Weighted Aggregative Weighted Average of Price 
Relatives Method Simple Average of Price 

Relatives 
Method Simple Aggregative 

Method 

e nweighted inder numbers, each item is supposed to have the same weight as no wenght is expresly 

to any item. Such index numbers can be constructed by the following techniques: 

() Simple Aggregative Method; 

2.6 UNWEIGHTED INDEX NUMBERS 

i) Simple Averag of Price 
Relatives 

Method. 

one. Let us discuss each technique one Dy 



12.8 atistics for Class X 

dex Numbers 

oe Aggregative Method 
This is the simplest method of oconstructing index numbers. In this method, aggregate ns. 

all the selected commodities in the current year are expressed as a percentage of the apoof 
prices in the base year. 

Example 

data perta 

le 2. The following are twos sets of retail prices ertain to retail prices. during 2001 and 200 
of a typical family's 

12.9 

ping basket. The aggregate Price (in ) 2001 

Commodly 

Milk (1 litre) 

Banana (1 dozen) 

Butter (1 kg) 

Bread (400 gm) 

18 Price (in 3) 2007 lhe steps in the construction of such an index are: 

() Add up the current year prices of various commodities and denote by p 
(i) Add up the base year prices of various commodities 2pPo 

(ii) Use the following formula: 

15 20 

120 

150 

Calculate the simple aggregate 14 price index for 2007 using 2001 as the base year. 

Pon x 100 

Where, 
Solution: 

Calculation of Simple Aggregate Price Index 
PO1 Index number of the current year. 

Ep1 Total of the current year's price of all commodities.

Po Total of t 
Exampies 1, 2 and 3 willillustrate the application of the above steps. 

Commody 

Price ( 
2001 (Po base year's price of all commodities. 

Price 
2007 (p,) Milk (1 litre) 

18 

20 Banana(1 dozen) 
5 Example 1. Construct index numbers for 2016-17 taking 2011-12 as the base year from the 

following data by Simple Aggregate Method: 

Commodityy 

Buter (1 kg) 120 
150 Bread(400 gm) 

Price in 2011-12 Price in 2016-17 14 

Wheat 20/kg 25/kg Po 162 
2P= 199 

Rice 30/kg 
60kg 

T 40/kg Price Index for year 2007 with year 2001 as base 
Pulses 80/kg 

Po1 Lx 100 = x 100=122.83 162 
Sugar 30/kg 40/kg 

ZPo 
Solution: 

Construction of Price Index The price index number (122.83) reveals that there is a net increase of 22.83% in prices in the year 2007, 

Year 2011-12 as the base year 

Price in 2016-17 ( 
compared to the prices in the year 2001. 

Commodity Price in 2011-12 (7 

(Po 
Ans. Price Index Number = 122.83 

Wheat 20 25 CXample 3. Calculate the price indexby first taking 2010 as base year and then 2012 as base year 
Rice 30 40 Price () 

Pulses 60 80 
Year 

40 
Sugar 30 2010 40 

50 
P 140 

Price Index for year 2016-17 with year 2011-12 as base 

Zp, 185 2011 
50 

2012 70 
185 PO1 x 100 = 100 132.14 p 

2013 
2Po 140 

2014 90 The price index number (132.14) reveals that there is a net increase of 32.14% in prices in the y 2016-17, compared to the prices in the year 2011-12. 
Ans. Price Index Number = 132.14 

2015 95 

2016 



40 

x 100 = 100 
40 

40 
- x 100 = 66.66 

60 P 0ie. divide the price each 2010 40 
commodity in the curren year by the price in he base year. 

x 100= 125 
40 

50 
x 100 = 83.33 
60 

total of price relatives, ie. z 
2011 50 Obtain the sum 

(i) 

(ii) niide the sum total of the price relatives of all commodities by the number of commodities. 
60 ox 100 = 100.00 2012 X 100= 150 

60 

70 
100 116.67 

60 
2013 70 100 = 175 

(iv) Apply the formula: Pa 
N x 100 = 200 

40 

80 
x 100 = 133.33 
60 

2014 80 
Examples 4 and 5 will ilustrate the application of the above steps. 

S100 225 90 
x 100 = 150.00 
60 

Example 4. Construct an index for 2016-17 taking 2011-12 as the base by the simple average of 

price relatives method: 

2015 90 
40 

x 100 237.5 
40 

100 158.33 2016 95 Commodities 
Prices (2011-12) 

Prices (2016-17) 

60 
10 20 0 40 

60 70 

Limifations of Simple Aggregative Method 

/1. It is influenced by the magnitude of the prices. It means, higher the price of a commodity, 
greater is its influence on the index number. 

13 17 

Solution: 
Calculation of Price Index Number 

Price Relatives Prices in 2016-17 Prices in 2011-12 ( 
(Po 

So, high priced commodities receive greater weightage than low priced commodities 
For example, if rice prices are relatively higher than those of wheat, then rice prices tend 

to influence this index relatively more than the prices of wheat. 

Commodities PLx 100 P 
18 100 130 

2. Equal weights are assigned to every item in construction of this index. The relative 
importance of various commodities is not taken into account. 

For example,items like pencil and milk are assigned equal importance in the constructo 

13 10 
A 10 

1100 85 
17 20 

B 20 
of this index. 60100 200 

This limitation renders the index of no practical utility. 
3. Prices of various commodities may be quoted in different units like rupees per quin rupees per litre or rupees per metre and so on. 

.Thus, the index is influenced very much by the units in which commodities are q and accordingly some of the commodities may get more importance because quoted ina particular unit. 

60 30 

C 30 
70x 100 175

70 0 

D 40 
10050 

are 

N=4 



Statisti for Class. 12.12 
******************* *********************** 

x 100 

590147.50 Po1 
N 

The price index number of 147.50 shows the increase of 47.5% in prices in the year 2016-17 as coma 

to year 2011-12. re 

Ans. Price Index Number = 147.50 

Example 5. From the following data, construct an index for 2016 taking 2011 as base b 

simple average of relatives method. 

E Commodities 

80 100 20 Prices (2011) 50 40 

60 100 120 20 70 Prices (2016) 
Solution: 

Price Index Number by Simple Average of Relatives Method 

Prices in 2016 ( Price Relatives Commodities Prices in 2011 ( 

Po P1 100 
Po 

70100 = 140 50 70 A 
50 

60 
x 100 150 

40 
B 40 60 

100100 = 125 C 80 100 
80 

120 
x 100 = 120 

100 
D 100 120 

100 = 100 
20 

E 20 20 

Px 100|= 635 
Po 

N 5 

Lx 100 

D= 127 Po1 5 N 

2011 The price index number of 127 shows the increase of 27% in prices in the year 2016 as compared to yoa 
Ans. Price Index Number = 127. 



***************** 

12.14 

Statistics for bers Laspeyre's Method 
Mr. Laspeyres in 1871 gave an weighted aggregated index, in which weights are represented 

quantities of the commodities in the base year. 

A ss XI 

ndex Number 

resented by the 12.15 It helps in answering the question that, if the expenditure in the base year on a ha. commodities was 100, then, how much should be the expenditure in the currenstof on the same basket of commodities. 

From. 

he abpve ormula, 
d Paasche indices. 

it is clear that Fisher's ldeal Index is the geomets mean of the Laspeyre period Why Fisher's method is an ideal method? is based on geometric mean, which is considered to be the best average 

1. The formula is t 

for constructing index numbers; 
dars both base year and current year quantities as weights. So,itavoids the bias 

Formula: 
Po12P1 

Epoo 
x 100 

2. It considers bot sPo associated with the Laspeyres änd Paasche's indexes. 

Steps: The various steps involved are: 

t satisfies time reversal test and factor reversal test. 

1. Multiply the current year prices (Pi) by base year quantity weights (q6) and total 
all such products to get 2p1lo 

llowing data, calculate price index numbers for 2016 with 2011 as base 

nple 6. From the follo 2. Similarly, multiply the base year prices (Po) by base year quantity weights (a and obtain the total to get Zpo9o :) Laspeyre's Meth (i) Paasche's Method, (i) Fisher's Method.3. Divide Ep go by EPogo and multiply the quotient by 100. This will be the index number of the current year. 
Base Year (2011) 

Price () Curent Year (2016) 
Price 

Commodity 
Quantily 

Quantity Po 0 P 
Paasche's Method 

20 
0 

B 50 10 60 

The German statistician Paasche in 1874 constructed an index number, in which weights are determined by quantities in the given year. 40 5 50 
D 20 20 20 25 

It helps in answering the question that, if the current periou basket of commodities was consumed in the base period and if we were spending 100 on it, how much should be the expernditure in current period on the same basket,of çommodities.
Construction of Price Index Numbers 

Curent Year 2016) 
Price Quantity 

9 

Solution: 

Base Year (2011) 
Po9o PoR1 P:0 P91 JGoanhi 

T X 
Quantity Formula: PAgndd Commodity Price () 

Po 90 P 
120 320 240 160 

Po1 100 
ZPo41 20 40 

250 600 300 500 10 60 
750 750 

500 
600 0 

Steps: The various steps involved are 
40 15 50 15 

400 400 500 
20 25 

1. Multiply the currernt year prices (P) by current year quantities (q1) and totalal such products to get p11 
2. Similarly, multiply the base year prices (po) by current year quantities (91) anu 

obtain the total to get ZPo91 

20 20 
2p91 2Po91 2P90 Poo 

1,660 :1,470 2,070 1,790 

Laspeyre's Method 
3. Divide Ep191 by Po41 and multiply the quotient by 100. This will be the indcs 

number of the current year. POP0 x 100 2,070 100 124.69 
1,660 

Paasche's Method Fisher's Method 
Prof. Irving Fisherhas given a number of formulae for constructing index numbers and or 
he calls one as the 'ideal' index. The Fisher's Ideal Index is given by the following formul 

x 100 = 100 121.77 

Epo41 1,470 
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