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the purpose and convention.

7. The Formula. As seen in the fogwing 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 mo re
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,

Py %
Py -

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 commodit

price of a commodity.
quantity of a commodity.
weight of a commodity.

y in_the current year.
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Eor P PR relative or price index number of a commodity.
. qiee relative or quantity index number of a
L‘.ununmhl_\.

PL100 Q= %}- . 100

P="p,
P, | -price ‘ndex number of the current year compared
with the base year.

Qi -quantity 1
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 18 subdivided into two as Aggregatives Methods and
Average of Relatives Methods. Under each of the four subdivi-

ne or more formulae are available.

ndex number of the current year

slo0ns o

Metlhuds
|
Unweighted (Simple) Weighted
|
T | I I
Simple Simple Weighted Weighted
Aggregatives  Averages  Aggregatives Averages
Method of Relatives Method of Relatives

Method Method

:.t _Simple or Unweighted Aggregatives Method. |
is based on the aggregates or the totals as shown below.

Pm 2 %‘L « 100

It .
“ﬂmemt::y bE_ noted that the current year figure is in the
in the ut};whﬂe the base year figure is in the denominater as
Year ag ¢, r methods when the index number of the current

mpared to the base year is calculated.

Whe 2R

N quantity index number is required, Q = i}:—gj’- x 100
0 “

R The o " .
AWerage, leulation is illustrated together with the simple

The of relatives method.
Wbacks of this method are:
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(i) It does not satisfy even unit test which is explaingg
later. The defect 1s due to the fact that the unit prices are addeq
as such even though the units of measurements are differen;
such as kg, metre, litre, etc.

(i1) 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 (P,,)

.

(1) Using A M., Por = b

N
ZlogP

(i1) Using G.M., P, = Antilog ( ;qg J

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 B D E

Price in 1994 (Rs.) 50 40 80 110 20

Pricein 1995 (Rs.) 70 60 90 120 20

Solution:
Commodities Price
1994 () 1995 (p,) P=2L 100 g p
A 50 70 140.00  2.146]
B 40 60 150.00 2.1761
U 80 90 112.50 2.0512
D 110 120 109.09 2.0378
E 20 20 100.00 2.0000
1py= Ip= IP= Zlog P=
Total 300 360 611.59 104112

By Aggregatives Method,
e
60
Using A._M.,

: 1
Py = % 5 ﬁ%@ =122.32

Us_iMG_'M_"F : _.L:, I ey

"3_[')3' « 100 = 120
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| & iﬂl: P | v
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)

) = 120.84
Note : Although any one of them is sufficient , all the three
e sible indices have been calculated for the sake of illustration.

Wwhen the index number is required by only one method
¢ in this problem, the preferable method is simple A.M.and
be answer is P, = 122,32

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

Whenever the price index number is less than 100, it
icates that the prices, on the average, have decreased in
g current year compared with the base year.

3. Weighted Aggregatives Method.

5 P ice Indices (P,)

- ; L P19
(i) Laspeyre’s formula: P,"= TPodo 100
2
Paasche’s formula: Py," = _zg:;: « 100

Jﬁmqﬂ P19 . y00

Zpodp ZPod1

= PPy

Marshall - Edgeworth formula:

@
o
:
2k
0
S"‘U
I

Zpy(qo +q1)
P.. ME 1 « 100
01 Tpg(ao +a1) ~

Eﬂﬂg a 2]:’1':11 % 100
Zpoqo + Zpody

s ¢ Zp19o + ZP19
YSs mula- L 1 ( 110 i L)
Y8 formula: Py,® =5 (50 <Fpoq,) * 100

¥ . Pul+Py
“ 2

Ipq



;ase indices also. Q

- :
Example 2: Compute (i) Laspeyre's (ii) Paasche's and
(jii) Fisher’s index numbers.
B Price Quantity

Item Base year Current year Base year Current year
B A 6 10 50 H0
B 2 9 100 120
O 4 6 60 60
D 10 12 30 25
Solution:
Price Quantity
Item Base Current Base Current
year year year year
() (p) (qp) (q,) Podyp P19 Poq; P, q,
6 10 50 50 300 500 300 500
2 100 120 200 200 240 240
6 60 60 240 360 240 360
12 | 30 25 300 360 250 300
o *Pydy IP,q, Ip,q, Ip,q,
e --- - =1040 =1420=1030=1400
Laspeyre’s [N, Py = -ZEE:—: L 100
= 'i"‘gzmﬂ » 100
= 136.54
e’s [N U
p“] F"pfﬂl x 100
= 1595 . 100
= 135.92
F =t ,
Poy” = \ﬂ-ﬂupeyre"s x Paasche’s
= V13654135 93
= 136.23

(or)



-y

IV h P l‘t
iy !

}—:r'u‘lu ‘ :r‘[l'-ll " lnﬂ

1420 1400
R Jln'a.‘n *To30 * 100
= 136.23

Note: [t may be noted that, unless mentioned uthgmm‘
price index numbers are to be cuICUIz_itred. e

When the formulae are required for quantity inge,
number, p is replaced by q and q is replaced by p. |

Example 3: It is stated that Marsha‘ll - EQgeworth Indey
number is a good approximation to the ideal index numbe,
Verify, using the following data:

——

2000 ‘ 2001 :
Commodity  Price Quantity- Price Quantity
A 2 74 3 82
B 5 125 4 140
C 7 40 6 33

Solution: Nothing is indicated to decide which is base
vear 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 p, 4, Py 9  Po9% P19, Pyq; P,q,
A 2 74 3 82 148 222 164 246
B 5 125 4 140 625 500 700 560
C 7 . 40 6 33 280 240 231 198
Y
"pnquzp],% zpuql Eplqi
Tntal s iy P =1053 =962 =1095=1004
N b
Fisher's Ideal I.N., - L =t
Por oo 2Py &
L 962 1004
= V1053 “ 1095 * 100
= 91.524

Marshall-Edgeworth I.N Py ME

y +
Epoq“+2p(.q| x 100

1053 +1095
91.527
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lhe results show that t

I]t" M. " 3

- Marshal).- e :
1 . Y i . " - E‘.‘r 2! =
lpumberis a good appi OXImation tg e ol ndex

Isher’s ideg
Example 4: Using Fishers |
and quantity index number foy |
A ven the I‘il““"""'i“g:'

I index number,
flmil Formula, compute price
999 with 1994 as base yey)

Commodity A Commodity B

Year Price Quantity Price Quantit
(Rs.) (Kg.) (Rs.)

Commodity
Y Price Quantity
(kg.) (Rs.)  (Kg.)

199({ 5 10 8 6 G 3
1999 4 12 7 7 5 4

Solution: The prices and the quantities of the three
pmmodities are taken one below the other before

necessary
yroducts are found.
1996 1999
m- Price Quantity Price Quantity
odity p, = q, P 91 Po9% Pi9, Py9; P4,
A 5 10 - 4 12 50 40 60 48
8 b 7 7 48 42 56 49
6 3 5 4 I8 15 24 20)
2Py9) P, q,) P, 2P, q;
e Y, =5 --- =116 =97 =140 =117

Fisher’s Ideal Formula,

—y \"
I‘—'-Pﬁln .=

8 S X
Pﬂl v 1:[1”‘1“ LFIELII 100
. l97 : 117 100
= Y116 "140 *

= 83.60

orice index number formula, if p is replaced‘by q and
replaced by p, the corresponding quantity index
rmula is obtained.

v bS
- oy =1 100
Qﬂl - _.p“qu.x piqo

Il

140 117 00
yitg o * .

|:_ = 120.65



456

2

4.Weighted Averages of Relatives Methnd_

Price Indices [P, ]

(1) Using A.M.,

(i1) Using G.M.

5
I i

Plll

p—

SWP

‘.'“’

SW log P
Antilog !‘—}3-:#—]

This method is better than the corresponding unweighteq
method in showing the relative change. F rum_ the dlata availabje
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:

(CCommodity

Weights Price (1995) Price (1998)

A 40 16 20
B 25 40 60
G 5 2 3
D 20 5 7
E 10 2 4
Solution: Either G.M. or A.M. can be used.
Comm- Weights  Price P=ﬁl]' « 100
odity W 1995 1998 WP logP Wlog P
A 4() 16 20) 125 5000 2.0969 83.8760
B 25 4() 60 150 3750 2.1761 54.4025
( 5 2 3 150 750 2.1761 10.8805
D 20 5 7 140 2800 2.1461 42.9220
_ E 10 2 4 200 2000 2.3010 23.0100
W SWP “Wilog P
_Tntal =100 - == =14300 ... =215.0910
» ::_:W 3
Using A.M., Pors -ﬁ'ﬂl—_ L‘lig—.{]ﬂ]_ 143
; J ZWlog P
Using G.M., P,, _ow { L ]
N o [2150910
Antllog[ 100 J
= 141.55



e 6: Show that Fisher’s ideal index satisfieg |, .

timeiﬁ::::i[l):nd factor reversal tests, using the following i.;-:s,.
‘E[Tmn;::c:j}tly Price (1990) Qty(1990) Price(1992) m
—_%)
A 6 50 10 313
B 2 100 2 120
C 4 60 6 60
D 10 30 12 24
E 8 40 12 36
Solution: -
Commodity 1990 1992 e
Po 99 P1 91 Po9% P19 Pod; Py,
A 6 50 10 56 300 500 336 560
B 2 100 2 120 200 200 240 240
C 4 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
Zpodp ZP1dp IPgd; Py
Total cee ame ee= === =1360 =1900 =1344=1880

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

]

Pﬂl

P][l -~

Pol X Pm =

Qy =

2podo Zpody V1360

‘mx}_ﬁm 1900 _ 1880

1344

o4y, ZPodo _ [1344
‘EPl(ll Ipyqq 1880

X

J-_"?'_GE andSD
1

Vi 1it « viseh
900




Pn ~ Q,,
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