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Source and consequences 



Incomplete Information Model of Lucas (1971); Barro  (1976) and Harcowitz 
(1982)  
Under incomplete information, firms adjust quantity in response to unanticipated 
demand shocks if supply is price elastic and adjust prices if supply is price inelastic. 
Similarly, firms adjust prices if demand is price inelastic and adjust quantity if demand 
is price elastic. Hence, demand shocks that generate inflation tend to affect relative 
price variability. 

Menu cost model of  Sheshinski and Weiss (1977);  Ball and Mankiw (1994) 
Firms’ price adjustment is heterogeneous as it incurs menu cost that varies across firms, 
which results in increase relative price variability. Moreover, when there is trend in 
inflation shocks that raise firms’ desired prices trigger larger adjustment in prices as 
compared to shocks of the same size that lower firms’ desired prices. Such asymmetric 
price adjustment triggers variability of relative price changes in times of price fall. 

Theoretical propositions on inflation and relative price variability 

Search model of Head and Kumar (2005) 
Inflation lowers expected future value of fiat money and increases the firms’ market 
power, which varies across firms. Under such circumstances, price dispersion arises 
from buyers’ incomplete information regarding the prices that firms fix. 



The relative price adjustments in response to change in such real factors are 
essential for efficient allocation of resources as they reflect the signals purely 
from the forces of market and real sectors of economy (Fisher, 1981).  

However, variability in relative price changes generated through inflation is 
distortionary as it is believed to reduce the information content of nominal 
prices, which in turn leads to inefficient allocation of resource 

Apart from inflation, the relative price variability is also sourced through real 
factors such as income, family composition, tastes, technology etc., (Parks, 
1978).  

Real factors and relative price variability 



 Quantifying the contribution of various commodity price 
changes to the relative price variability;  
 

 Decomposing variability of relative price changes into a 
component due to inflation and a component due to real 
factors;  

 
 What is the nature of relationship between inflation and 

inflation component of relative price variability? ; and  
 

 What should be the rate of inflation which minimizes 
variability of relative price changes.  

Issues taken up in this study 
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The rate of change in price of ith commodity is measured as 

where pit is price of ith commodity in time period t and ln is natural logarithm.  
 
The aggregate inflation in time t is defined as 
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Methodology 
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iωwhere n denotes number of commodities and         is weight of ith 
commodity.  

Broadly, we depend on the methodology of Clements and Nguyen (1981,1982) 



The relative price variability in time t is measured as 
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Relative price variability 

This is a measure of the degree to which price changes are disproportionate. If 
there is proportionate change in all prices, then                and           .  
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Decomposition of RPV 

The relative price change of commodity i can be related to inflation as follows 
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Substituting equation (4) into (3) we get the measure of relative price 
variability 
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where         and         are coefficients and      is the disturbance term with                 
              is the autonomous trend in the relative price of i, reflecting real 
changes in the economy; and            is the elasticity of the relative price of 
commodity i with respect to inflation .  Note that if          , πit  rises more than 
proportionately to inflation; hence, relative price of ith commodity increases.  
 

iα iβ 0E t =ε

0i β
ii / ωβ

tε

ii / ωα



Contribution to RPV by commodity i 

[ ] ttiiiiiit λπωβωαωθ /)/()/( 2+=

The share of commodity i  in         for time t  is tλ

(6) 

where      is non-negative and sum to unity. This will give commodity i’s 
contribution to   RPV in time period t. 
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Hence, the relative price variability of ith commodity due to real factors can be 
obtained as 

and that due to inflation can be obtained as  
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Decomposition of share of commodity i  
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It follows that, 

Both      and      are non-negative and the component due to the interaction of 
real and inflation component is 
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which may be either negative or positive.  
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, Decomposition of RPV 

The share of all real changes in      can be measured as  

and the share of interaction of real and inflation is  

(11) 
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the share of inflation change in       is  

Therefore, 
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 Average proportion of  inflation and real components 

The average of real, inflation and interaction components of relative price 
variability over time can be respectively measured as 
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The average share of ith commodity in relative price variability is measured as 
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where T is length of time period.  

Similarly, the average of real, inflation and interaction components in ith 
commodity’s contribution to relative price variability respectively are  
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Minimum-variance inflation rate 

The measure of relative price variability given in equation (5) can be 
minimised with respect to inflation for obtaining the minimum-variance 
inflation rate  as follows 
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Data and empirical results 

This study uses monthly data on prices of 419 commodities, 
which constitutes 96 percent of the commodity basket used in 
the construction of Wholesale Price Index and the empirical 
analysis is conducted for the sample period from April 1993 to 
November 2010.  

Date are collected from the website of Office of the 
Economic Advisor, Ministry of Commerce and Industry, 
Government of India. 
 



 Further, empirical studies at large used group indices instead of 
commodity wise data on prices. In this context, Ball and Mankiw 
(1994, 1995) and Balke and Wynne (2000) argue that price 
adjustment by firms is asymmetric to aggregate shocks in the 
presence of menu cost which varies across firms.  
 
Hence, aggregate commodity price indices may not reveal this 
asymmetry and as a consequence, the measurement of relative price 
variability obtained from group indices tends to have an element of 
error. Also, this error tends to increase in magnitude as the level of 
aggregation increases.  

Use of group indices 



Sector 

Manufactured Products 64 45 55 

Primary Articles 25 55 45 

Fuel-Power and Lubricants 11 69 31 
Total      100     -         - 
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Sector wise share and its decomposition 



Commodities 
Manufacturing Products 

Texturized yarn 6 100 00 
Polyester yarn 5 88 12 
TV sets colour 3 89 11 
Computer & computer based system 3 26 74 
Polyester staple fibre 3 75 25 
Capsule other than vitamin & antibiotics 2 08 92 
Tablet execpt vitamin & penicillin 2 94 06 
Cotton yarn- hanks 2 56 44 
Acid all kinds 2 53 47 

Primary Articles 
Raw cotton 5 51 49 
Iron ore 2 100 00 

Fuel-Power and Lubricants 
High speed diesel oil 5 93 07 
Liquefied petroleum gas 2 96 04 
TOTAL 42 - - 
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Commodity wise share and its decomposition 



Aggregate inflation and Iron ore 



Aggregate inflation and Raw cotton 



Aggregate inflation and High speed diesel oil 



Aggregate inflation and Liquefied petroleum gas 



Aggregate inflation and Capsule other than vitamin & antibiotics 



Aggregate inflation and Tablet except vitamin & penicillin 



Aggregate inflation and Computer and computer based systems 



Aggregate inflation and TV sets color 



Aggregate inflation and Texturized yarn 



Aggregate inflation and Polyester yarn 



Sample Period 

over all 4.7  55 45 

April-1994 to June-1996  8.3  47 53 

July-1996 to February-2001  4.1  51 49 

March-2001 to November-2003  3.3  52 48 

December-2003 to November-2010 4.4  50 50 
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Decomposition of  relative price variability across various periods 



Average Inflation and Inflation component of RPV 
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Minimum-variance inflation rate (MVIR) 

Sample Period 
over all 4.7 4.5 
regime 1 8.3 7.1 
regime 2 4.1 4.0 
regime 3 3.3 3.8 
regime 4 4.4 4.1 
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Deviation of actual  average inflation rate from MVIR across 
various regimes 
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Relative price variability and deviation of inflation from 
minimum-variance inflation rate 
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Around 46 out of 419 commodity prices account for 65% of variability in 
relative price changes.  

Prices of manufactured products contribute 64%, primary articles 
contribute 25% and fuel-power and lubricants contribute 11% to the 
variability of relative price changes.  

The shares of commodity prices belonging to primary articles and fuel-
power and lubricants seem to be predominantly contributed by real 
factors.  

Concluding remarks 

Around 45% of total variability in relative price changes is accounted by 
inflation and the rest 55% by real factors.  

Further, results across various inflation regimes suggest that the share of 
inflation component in relative price variability rises as rate of inflation 
increases. 



The estimate of minimum-variance inflation rate is found to be 4.5%, 
which is consistent with the official threshold rate maintained by the 
Reserve Bank of India. 

The response of relative price variability increases as inflation moves farther 
away from certain threshold rate and thus, accelerates relative price 
variability.  

Concluding remarks  

The prices which have major shares in relative price variability seem to 
behave in staggered manner. Such staggering price adjustment is largely 
observed in manufactured products or product prices which are 
administered.  



Thanks 
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