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the purpose and convention. 6 
7. The Formula. As seen in the following pages, many 

formulae are available. Each one has its own advantages. If 
for a certain situation only one formula is suitable, there is no 

difficulty in using the formula. For certain other situations more 
than one formula may be found suitable. In such cases the 
purpose and the opinion of the experts in the field are the guides in choosing a formula. 

Proper decision under each of those headings is bound to lead to a good index number. 
Period is referred to as year hereafter and the following notations are used. 

- price of a commodity in the base year. 
price of a commodity in the current year quantity of a commodity in the base year. quantity of a commodity in the current year price of a commodity. 
quantity of a commodity. 

Po 

P1 

V or W - weight of a commodity. 
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I or P -price 
relative or price index number of a commodity 

-quantity relative or quantity index number of a 

commodity. 

Q= 100 
P-100o 

-price index number of the current year compared 
Po1 

Po 

with the base year. 

-quantity index number of the current year 

compared 
with the base year. 

Formulae. All the formulae can be brought under four 

groups as follows. First, they are divided into two groups, viz., 

Unweighted Methods and Weighted Methods and then each 

group is subdivided into two as Aggregatives Methods and 

Average of Relatives Methods. Under each of the four subdivi- 

sions one or more formulae are available. 

Methods 

Unweighted (Simple) Weighted 

Weighted Weighted 
Aggregatives 

Method 

Simple Simple 
Aggregatives Averages 

Method 

Averages 
of Relatives 

Method 
of Relatives

Method 

1. Simple or Unweighted Aggregatives Method. 
lt 1s based on the aggregates or the totals as shown below. 

Po- 100 
2Po 

lt may be noted that the current year figure is in the 

erator while the base year figure is in the denominater as 

in ner t methods when the index number of the current 

ar as compared to the base year is caleulated. 

q 100 hen quantity index number is required, Qo Eqo When 

racaleulation is illustrated together with the simple 
averages of relatives method. ne drawbacks of this method are: 
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G) It does not satisfy even unit test which is explained 

later. The defect is due to the fact that the unit prices are added 
as such even though the units of measurements are different 
such as kg, metre, litre, etc. 

i) It does not distinguish between the commodities with 
regard to their relative importance 

2. Simple or Unweighted Averages of 
Relatives Method. The price relatives, P, for price index 
number and the quantity relatives, Q, for quantity index 
number are calculated and their A.M. or G.M. is found. 

Price Index (Po1) 

i) Using A.M, Pot = 

i) Using G.M., Pg = Antilog (og 
Both these formulae can be found to satisfy unit test. 
Example 1: From the following data construct an index 

for 1995 taking 1994 as base: 
Commodities A B C D E 
Price in 1994 (Rs.) 50 
Price in 1995 (Rs.) 70 60 
Solution: 

40 800 110 20 
90 120 20 

Commodities Price 
1994 (P) 1995 (p,) 100 

Po log P 

50 70 140.00 2.1461 B 40 60 150.00 2.1761 
0 90 112.50 2.0512 

D 110 120 109.09 2.0378 
20 20 100.00 2.0000 

Po 
300 

P 
360 

EP log P 
10.4112 

Total 611.59 
By Aggregatives Method, 

Po1px 100300 100 = 120 
Using A.M., 

Pa== S1159 -122.32 
Using G.M., 
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Po1 Antiloglog P) AntilogN Antilog 042)= 120.84 

possib 

Note: Although any one of them is sufficient, all the three 
ible indices have been calculated for the sake of illustration. 

When the index number is required by only one method 
this problem, the preferable method is simple A.M.and in 

the answer 1s Po1 122.32 

P= 122.32 indicates that the prices, on the average, 
have increased 22.32% in the current year compared with the 

base year. 
Whenever the price index number is less than 100, it 

indicates that the prices, on the average, have decreased in 
the current year compared with the base year. 

3. Weighted Aggregatives Method. 

Price Indices (Po1) 

) Laspeyre's formula: Po= Epodo x 100 

Ep91 (i) Paasche's formula: Po1 100 

Ep 40ZPii 100 
V EPo9o 2Po91 (ii) Fisher's formula: Po1 

(iv) Marshall -Edgeworth formula: 

Po ME 2Pi90 +qj 
EPol90 + 9) 

100 

p190 +2pP141 100 
2Po9o+2po1 

Ep 40+2pi41 100 (9) Bowley's formula: Po=Epo4o+ Epo41 
PaPo 

vi) Kelly's formula: Ep19 Pok=po 100 



base indices also. 

Example 2: Compute (i) Laspeyre's (ii) Paasche's and 

(ii) Fisher's index numbers. 

Price Quantity 
Item Base year Current year Base year Current year 

10 50 50 
2 100 120 
6 60 60 C 

D 10 12 30 25 

Solution: 

Quantity Price 
Item Base Current Base Current 

year year year year 
Po (P) (q,) Poo P140 Po91 Pi91 

10 50 50 300 500 300 500 
2 100 120 200 200 240 240 

360 240 

360 

6 60 60 240 360 
10 12 30 25 300 250 300 

Po0 p 90 P,41 p,91 =1040 =1420 =1030=1400 
Total 

Ep40 100 2Po4x 100 
Laspeyre's I.N., 

1420 1040x 100 

136.54 
Paasche's I.N., SpdL 100 pol Po1 

1400 1030 x 100 

135.92 Fisher's L.N., 
Po VLaspeyre's x Paasche's 

136 54x135.92 
=136.23 
(or) 
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100 Po VPoo Pol 
1420 1400 

V1040 1030 x 100 

136.23 

Note: It may be noted that, unless mentioned otherwise 
price index numbers are to be calculated. 

When the formulae are required for quantity index 
number, pis replaced by q and q is replaced byp. 

Example 3: It is stated that Marshall - Edgeworth index 

number is a good approximation to the ideal index number 
Verify, using the following data: 

2000 2001 
Commodity Price Quantity. Price Quantity 

74 
125 

40 

82 
140 

33 

2 3 

B 5 

Solution: Nothing is indicated to decide which is base 
year and which is current year. In such cases the recent year 
is to be taken as the current year and the other one as the base 
year 

2000 2001 
Comm- PriceQuantityPriceQuantity 

odity Po 0 P1 Poo P19o Po91 P,91 
82 148 222 

625 500 
280 240 

164 246 
560 
198 

(4 

B 5 125 4 140 700 
40 6 33 231 

Po02P0 2Po91 P191 
=1053=962 =1095-1004 Total 

Fisher's Ideal I.N., P190PL Po1 Poto Pol 
100 

962 1004 100 
V1053 1095 
91.524 

po+2p . 100 
2PAo + 2P 

962+1004 100 
1053+ 1095 
91.527 

Marshall-Edgeworth I.N., Po ME 
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The results show that the Marshall- Edgeworth iniex umber is a good aPprOxImation to Fisher's ideal index number Example 4: Using Fisher's Ideal Formula, compute price an 

d auantity indeX number tor 1999 with 1996 as base year, given the tollowing 
Comm lity A Commodity B 

Year Price Quantity Price Quantity Price Quantity (Rs.) 

Commodity C 
(Rs.) (Kg.) (kg.) (Rs.) (Kg.) 1996 5 

1999 4 
10 6 

3 12 

Solution: The prices and the quantities of the three commodities are taken one below the other before necessary products are found. 

1996 1999 
Com- Price Quantity Price Quantity 
modity Po Po o Pi 9 Po91 P91 

A 10 12 50 40 60 48 

7 
18 

B 6 48 42 56 49 
C b 3 15 24 20 

2Po92P, 92P91 2P91 
=116-97 =140 =117 Total -- 

By Fisher's Ideal Formula, 

pio L100 
VPoto Pot Po1 

97 100 VI16 140 100 

83.60 

n a price index number formula, ifp is replaced by q and 
uany, 1S replaced by p, the corresponding quantity index 

number formula is obtained.

paslLP9L 
VPoto Pi9o 

100 

V16 140 100 
120.65 
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4.Weighted Averages of Relatives Method 
Price Indices (Pal 

SWP PO1 (i) Using A.M., 

Po1 Antilog EW log P 
2W (ii) Using G.M., 

This method is better than the corresponding unweighted 
method in showing the relative change. From the data available 
under this method, index numbers by unweighted averages of 
relatives also could be calculated. This method provides scope 
for replacing one or more items at a later stage. 

Example 5: Calculate the index number of prices for 
1998 on the basis of 1995 from the data given below: 

Commodity Weights Price (1995) Price (1998) 

20 40 16 
B 25 40 60 
C 5 3 
D 20 
E 10 2 

Solution: Either G.M. or A.M. can be used. 

Comm- Weights Price P-DA 100 

odity W 1995 1998 WP logP Wlog P 
5000 2.0969 83.8760 

150 3750 2.1761 54.4025 

A 40 16 20 125 
B 25 40 60 
C 5 2 3 750 2.1761 10.8805 

2800 2.1461 42.9220 
200 2000 2.3010 23.0100 

150 
D 20 5 140 
E 0 

EW 
2WP 2Wlog P Total =100 

=14300 =215.0910 

Using A.M., Po1 = 

143 100 

Using G.M., Po1 2W log P 
EW Antilog

Antilog 215.0910
100 

141.55 



Example 6: Show that Fisher's ideal index satie 

time reversal and factor reversal tests, using the follow oth 

commonly. 

ollowing data 

1992) Commodity Price (1990) Qty(1990) Price(1992) Qty (1o 

56 50 10 
A 

100 2 120 
B 

60 6 60 

10 30 12 24 D 
8 40 12 36 E 

Solution: 
Commodity 1990 1992 

Po P1 91 Po9o P90 P041 P9 

6 50 10 56 300 500 336 560 A 

B 2 100 2 120 200 200 240 240 

60 6 60 240 360 240 360 

D 10 30 12 24 300 360 240 288 

E 8 40 12 36 320 480 288 432 

2Po9o 2p,0 2Po91 2P191 
--- =1360 =1900 =1344 =1880 Total -- 

By Fisher's formula, after ignoring the factor 100, 

PO1 1900 1880 
V1360 1344 V2Polo Po91 

2Po9LPolo P10 2p1 P90 1344 
V1880 1900 

and so 

Po1x Pa0 1900 1880 
V1360 1344 

1344 
V1880 

1360 
1900 

V1360 
19001880 1344, 1360 

1344 1880 1900 

PoLPdL 1344 POo P190 V360 1900 Q01 



+03 

Po1 o1 1900 1880 1344 
V1360 1880 

1900 

= 

V1360 1344 

1900 1880 1344 1880 
1900 

V1360 1344 1360 

1880 P 1360 = Polo 

Using the given data, Fisher's index in found to satisfy both time reversal and factor reversal tests. 
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