UNIT-IV

ndex numbers: Definition, uses, Problems
in the construction of index numbers-
Laspeyre’s, Paasche, Marshall Edge worth
and Fisher’s Ideal Index Numbers- Test for
Index Number




group oj related variapties over time

Index numbers are expressed in terms of
percentage

Of the two periods, the period with which the
comparison is to be made is known as the base
period.

Index number for base period is always taken as
100.

Therefore the study of index numbers helps us

to know percentage change in the values of
different variables over a period of time with

reference to the base year



| specialised averages J variables which have different units /
]

LU LSE T Index numbers measures the relative (percentage)
WEEHITEGIR G RO changes in the variables over a period of time. They

changes ,'i are expressed in percentage.
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Index numbers are used to measure changes in
magnitude of certain phenomenon which are

g | not capable of direct measurement.
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% = ‘s They are constructed to make comparison over different time
pasis 0O periods with reference some base year. Index numbers
A SR measure changes and compare economic conditions of

(g s ) different business units, different places in relation to some
|_base year
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« It refers to collection
e T f
The ;t)urst?;: :mst « The base year must of data wh.ich dsll;oulcl
o r:| defined be normal year that be determined Dy
be rigt fy I : is without the purpor:e for
IS 0L 1OF B abnormalities like which the index

Pt:’rpose. E;ery war earthquake numbers is
MOEK I inflation etc. It constructed

have specific use should not be very Only standardised or

'+ If the purpose of distant from current :
construction is not vear. graded items should

clearly defined it be included so that
will be wastage of reasonable standard

* The base year period

should be cl
time and effort Pt early of accuracy can be

maintained




ensure the reliability of aata which Is to ensure that
data is reliable and comparable

sources of

data

* We require unbiased price quotations so that adequate
accuracy can be maintained.

* To ensure uniformity two methods of quoting should be

adopted- money prices (prices quoted is per unit commodity)

Price quotations
and quantity prices ( prices are quoted per unit of money)

* Index numbers are specialised averages. We need to

Selection Of an select from various averaged. Median and mode can’t
be used because of their limitations.

* We need to select arithmetic mean or geometric mean.

average
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items included in the construction of index numbers

* Their are two types of indices weighted and. unweighted
. Weighted all commodities are given equal Importance

* Unweighted include quantity weights ( commodities are
given importance according to the amount of quantity)
and value weight ( importance is given according to
amount of expenditure (P * Q)

Selection of appropriate formula

e Selection of formulae from laspeyre’s method,
paasche’s method, fisher’s method etc

* We can’t depend on one formulae and
selection depends upon type and purpose of

index numbers




l numbers J

Unweighted or
simple index

numbers

Weighted index
numbers

Weighted Weighted
Simple averages averages of Aty
of price relative prices relative ageregative
method

method method

fppt com



* INTNIS metnoa aggregate price or commoaities in
current year (>.71) are divided by the aggregate price
of these commodities in the base year( >~ ) and
expressed in percentage

symbolically Z P1

poi = ZPO ¥ 100

P, - price index of current year

2.7t _sum of prices of commodities of current year
> ro - sum of prices of commodities of base year

fppt.com
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Prices in 2000 16 40 35 9 2
Prices in 2008 20 60 70 18 1.50
Soluiion 'Commodi | Pricesin | Prices in Y.P1

ties 2000(P0) |2008(P1) | Fpy = 3 PO + 100

A 16 20

& =0 o Py, = 169.5 y 100

C 35 70 102

D 9 18

=166.1
E 7. 1.50 66 8
total 102 169.5
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relatve is the pricefor current year expressed. as percentage of the
period of base year.
* Symbolically
2. PR

2 (%*100) or Py =—%—
N

P1- prices of current year PO- prices of base year
N- number of commodities
Ror ) #z - price relative

Y (;—1- * 100)
ZPR = ?v

Py =




* Construct index numbers for following data using avera
price method

Commodities P Q R S T
Prices in 1998 40 28 12.5 10 30
Prices in 2004 50 35 15 20 90
Solution: -
= (53-100)
commodities Prkes prices in Price p01 — N
in 1998 | 2004 relative (PR) 210
= 40 B 125 P = 120.5 X 100
5
Q 28 35 125
Or
R 12.5 15 120
S 10 20 200 Poy — 2. PR
N
T 30 90 300 87(‘)
Total 120.5 | 210 870 Pox = s L1

relative



PR =P,/ P.x 100

50/40x100=125
35/28x100=125
15/12.5x100=120
20/10x100=200
90/30x100=300
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* Formulaeis ZPIQO
Y. Poqo

P01 — + 100

P1 - prices of current year
Po - prices of base year
90 -Quantities of base year

Zm— sum total of the product of prices of current year ( P1)
and quantities of the base year(gp )

ZPo%- sum total of the product of prices of base year ( Po) and
quantities of base year (o)
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Commodities 1997 2008
prices quantity | prices quantity
A 20 4 40 6
B 50 3 60 5
C 40 5 50 10
D 20 10 40 20
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les |Y 'S |y
20 4 40 |6 160 | 80
50 |3 60 |5 180 | 150
40 |5 50 |10 250 | 200
20 10 40 20 400 | 200
Total 990 630
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commoadities 1In tneir current year.

« Formulae Z plql
Pos =%
- 2. P0Gy

P1 -Prices of current year
Po _prices of base year
91 -Quantities of the current year
qul- sum of total of the product of price of the current year (P1)
and quantities of the current year (gq4)
Zpofh- sum of total of the product of price of base year (Pa) and
quantities of the current year (G1)

100
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Fisher’'s method-

* This method was introduced by Prof.Irving fisher.
method combines the techniques of both Laspey
method and paasche’s method.

* |In other words in fisher’s method weights are represented
by quantities of both base and current year.

 Formulae
2.P190 2.P1G:1

PO] — e +* 100
N 2.Poq0 2.PoY1
Poy1 = VL x P
P1 -Prices of current year a1 v
Po -prices of base year L- Laspeyre’s method and
91 -Quantities of the current year P- paasche’s method

90 - Quantities of base year
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Current year 2009

Commodities Base year 1998
prices | quantities | prices | quantities
A 2 100 3 100
B 8 200 10 50
C 10 300 15 100
D 6 400 10 50
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A 2 100 3 100 300 200 300 200
B 8§ (200 |10 |50 2000 1600 |500 | 400
C 10 300 |15 |100 4500 | 3000 | 1500 | 1000
D 6 (400 |10 |50 4000 2400 500 | 300
Total 10800 | 7200 | 2800 | 1900
- P19 P19 o0 p _ (10800 2800
\| 2Pod0 "3 Pots " 7200 7 1900

P,; = V1.5 X 1.437X 100

—/2.2105X 100 = 148.7

fppt.com



Find- (1) Laspeyers Index (2) Paasche’s Index
(3)Fisher Ideal Index.

2002 2007
BEEF 15 500 20 600
MUTTON 18 590 23 640
CHICKEN 22 450 24 500




="y o Jeneieheai = Ve e e ]
BEEF 15 500 20 600 10000 7500 12000 9000

el 18 590 23 640 13570 10620 14720 11520

CHICKEN 99 450 24 500 10800 9900 12000 11000

TOTAL 34370 28020 38720 31520




Py == %100 = ———x100=122.66

Y Pods 28020

2. Paasche’s Index :

D, 2P 5100238720100 - 122,84
Y poa, 31520

3. Fisher Ideal Index

9 4, 34370 38720
B MXMXIOO:\/ 79 28120 100=122.69
) P4, ) P4 28020 31520
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Kelly’s Method.

Kelly thinks that a ratio of aggregates with selected weights
(not necessarily of base year or current year) gives the base
index number.

q refers to the quantities of the year which is selected as the baser

[t may be any year, either base year or current year.
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This test was suggested by Irving Fisher as one of the two tests of
consistency of an index number.

According to Fisher,

[f the time script of any index number be interchanged, then the
resulting index should be reciprocal of the original index.

. 1
nl

= Pop X Pop = 1 |
& Bipul Kumar Sarker Lecturer (BBA Professional) HBUC v
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herefore, Fisher’s index satisty the time reversal test.

Now,Po, X Py = (

Bipul Kumar Sarker Lecturer (BBA Professional) HBUC v~



This test was suggested by Irving Fisher. According to this test, lhe

formula for calculating an index number should permit the mlerchangmg of

prices and quantities without providing inconsistent result, that 1s , the product

of these two results should give the value ndex except any constant o
proportionality.

3
That i 1S, Pon XQon=Von = ZZOZ
R Bipul Kumar Sarker Lectrr (BBA Professions) HBUC v~
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