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This paper investigates whether the seemingly 

discretionary and flexible approach of the Reserve Bank 

of India can in practice be described by a Taylor-type 

rule. It estimates an exchange-rate-augmented  

Taylor rule for India over the period  Quarter 1 of 1980 to 

Quarter 4 of 2008. It investigates monetary policy 

changes between the pre- and post-liberalisation 

periods in order to capture the potential impact of 

macroeconomic structural changes on the rbi's 

monetary policy conduct. Overall, it finds that the 

output gap seems to matter more to rbi than inflation, 

there is greater sensitivity to consumer price inflation, 

exchange rate changes do not constitute an important 

policy factor, and the post-1998 conduct of monetary 

policy seems to have changed in the direction of  

less inertia. 

Introduction

The Reserve Bank of India (RBI), has followed a pragmatic 
approach to monetary policy. Much like the US Federal 
 Reserve, the RBI has responded to the state of the eco

nomy in a seemingly discretionary manner. A former deputy gov
ernor of RBI described their approach as follows, “Thus the over
all objective has had to be approached in a flexible and time 
 variant manner with a continuous rebalancing of priority bet
ween growth and price stability, depending on underlying 
macro economic and financial conditions” (Mohan 2006). In his 
seminal work, Taylor (1993) formulated a policy rule by which 
the US  Federal Reserve was assumed to adjust policy interest rate 
(the Federal Funds rate) in response to past inflation and the out
put gap (actual less potential output). He showed that this rule 
 described Federal Reserve policy performance quite well from 
1987 to 1992. Using a quadratic loss function for the welfare 
 objective of the central bank, Woodford (2001) provided a formal 
normative justification for following a Taylortype rule. Many 
studies have subsequently applied this class of policy rule to 
 examine the behaviour of central banks in industrialised 
 countries (e   g, Clarida et al 2000). 

In this study, we investigate whether the RBI’s seemingly dis
cretionary approach can in practice, be described by a Taylor
type rule. There have been relatively few empirical analyses of 
monetary policy rules for emerging economies overall. For India, 
two main studies are Mohanty and Klau (2005) and Virmani 
(2004). Following other work (e   g, Taylor 2001), Mohanty and 
Klau (2005) augment the Taylor rule to include changes in the 
real effective exchange rate. They use quarterly data from 1995 to 
2002 for 13 emerging economies including India. They find that 
for India the estimated inflation coefficient is relatively low 
whereas output gap and real exchange rate change are signi
ficant determinants of the shortterm interest rate. Virmani 
(2004) estimates monetary policy reaction functions for Indian   
economy, with monetary base (termed in the literature as the 
 McCallum rule) and interest rate (the Taylor rule) as alternative 
operating targets. He finds that a backwardlooking McCallum 
rule tracks the evolution of monetary base over the sample   
period (1992q32001q4) reasonably well, suggesting that the RBI 
acts as if it is targeting nominal income when conducting  
monetary  policy. 

However, neither of the above two studies explores RBI’s policy 
rule beyond the early 2000s; nor do they consider structural 
changes in the policy rule. Over the past couple of decades, the 
Indian economy has undergone important structural changes 
 including globalisation and financial liberalisation. Against this 
background, it is important to conduct an updated and more 
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comprehensive analysis of India’s monetary policy that allows for 
possible structural changes. In this paper, we estimate the 
 exchangerateaugmented Taylor rule for India over the period 
1980q1 to 2008q4 and explore possible monetary policy shifts 
 between the pre and postliberalisation periods. 

Methodology

The simple Taylor rule is estimated as follows. As is standard  
in relevant literature, we assume that the RBI reacts to both 
 output gap and inflation rate while setting the shortterm  
interest rate:

� 

it = δ0 + δ1yt + δ2π t + δ3it−1 + εt  , ...(1)
where it is nominal interest rate, πt is yearonyear inflation rate 
and yt is output gap at time t (deviation of actual output from 
 potential output). According to the Taylor rule, δ1, δ2, and δ3  
should be positive. The rule indicates a relatively high interest 
rate when inflation is above its target or when output is above its 
potential level. We call this our baseline model. Lagged interest 
rate is introduced to capture inertia in optimal monetary policy, 
as specified by Woodford (2001). 

We augment the Taylor rule to include exchange rate change 
as an additional explanatory variable given its significance in 
previous work (Mohanty and Klau 2005):

� 

it = δ0 + δ1yt + δ2π t + δ3it−1 + δ4∆et + εt   ...(2)
In this augmented rule, et denotes the log of the nominal 

 exchange rate and ∆ is the first difference operator.1 An increase 
in the exchange rate implies depreciation. The expected signs  
of  estimated coefficients are: δ1, δ2, δ3 and δ4 > 0. This implies a 
higher interest rate when the exchange rate depreciates  
and a lower interest rate when the exchange rate appreciates. 
Equation (2) is our estimating equation.

Structural and Policy Changes 

The Indian economy witnessed several structural changes over the 
sample period, as well as changes in conduct of monetary policy. 
Following a balance of payments crisis in 1991, a series of liberali
sation and deregulation measures were implemented with regard 
to banking sector and financial markets. These structural changes 
are likely to have had an impact on the RBI’s operating rule both 
directly and indirectly. Between 1991 and 1997, lending rates of 

commercial banks were deregulated, issue of ad hoc treasury bills 
was phased out (thereby eliminating automatic monetisation of 
budget deficit), Statutory Liquidity Ratio and Cash Reserve Ratio 
rates were sharply reduced, and the bank rate was reactivated. In 
1994, India switched over to a mainly marketdetermined ex
change rate system and instituted current account convertibility. 
RBI targeted monetary growth between 1980 and 1998 and from 
1999 onwards followed a multiple indicator  approach. Starting in 
1998, RBI undertook strong monetary  policy measures (increasing 
interest rates and withdrawing  liquidity). Furthermore, the 
 foreign exchange market was characterised by a high degree of 
volatility following the onset of the Asian crisis towards the end of 
1997. Against this background, we estimate equation (2) over 
 following four subperiods: (i) 1980Q1 to 1994Q4; (ii) 1995Q1 to 
2008 Q4; (iii) 1980Q1 to 1998Q4; and (iv) 1999Q1 to 2008Q4. 

Data

For the shortterm policy rate, we use the overnight call or money 
market rate. RBI follows a multiple instrument approach to influ
ence the call money rate.2 An important issue especially in India, is 
the measurement of the output gap. Unlike developed countries, 
there are no official measures of potential output levels. Virmani 
(2004) compared estimated potential GDP derived from an unobser
ved components model with estimates derived from a Hodrick
Prescott (HP) filter, and found little difference. Accordingly we 
 derive the output gap using the HP filter for measuring trend out
put and taking the residual of the HP filter. To measure output, we 
use the Index of Industrial Production (IIP).3 Yearonyear infla
tion is measured using the annual percentage change in the 
Wholesale Price Index (WPI). We also derive results using the Con
sumer Price Index (CPI) since it receives policy attention. All data 
are quarterly and the overall sample period is 1980q1 to 2008q4. 

Prior to estimation, we consider several data issues: (i) Analysis 
of linear plot and HyllebergEngleGrangerYoo test suggest that 
the quarterly IIP series has multiplicative seasonality. Hence, we 
deseasonalise the IIP series using the X12 ARIMA procedure; 
(ii) Unit root tests, i  e, Augmented DickeyFuller, PhillipsPerron, 
ElliottRothenbergStock and KwiatkowskiPhillipsSchmidtShin 
test results suggest presence of unit root in exchange rate series in 
levels, but first difference of the series is stationary.  Accordingly, 

REVIEW OF WOMEN’S STUDIES
April 24, 2010

Women, Embodiment and Personhood  – Maithreyi Krishnaraj

Body, Gender and Sexuality: Politics of Being and Belonging  – Sabala, Meena Gopal

Women’s Bodies and the Medical Profession – B Subha Sri

Embodied Experiences: Being Female and Disabled – Nandini Ghosh

Sex Trafficking and Sex Work: Definitions, Debates and Dynamics – A Review of Literature – Annie George, U Vindhya, Sawmya Ray

For copies write to: Circulation Manager,
Economic and Political Weekly,

320-321, A to Z Industrial Estate, Ganpatrao Kadam Marg, Lower Parel, Mumbai 400 013.
email: circulation@epw.in



SPECIAL ARTICLE

Economic & Political Weekly EPW  september 18, 2010 vol xlv no 38 69

we use first difference of nominal exchange rate; (iii) Durbin 
Watson and BreuschGodfrey tests suggest presence of serial cor
relation and Breusch Pagan/CookWeisberg test shows presence 
of heteroskedasticity in error terms. Hence, we estimate our 
model using ordinary least squares regression with NeweyWest 
variancecovariance matrix, in order to correct for both autocor
relation and heteroskedasticity.

Results

We present our estimation results in Tables 1 and 2, using WPI 
and CPI measures of inflation respectively. Each table has five 
 columns. Column 1 gives results for entire period. Columns 2 and 
3 truncate the sample at 1994Q4. Columns 4 and 5 truncate the 
sample at 1998Q4. Each of these truncations represents a 
 plausible break point from the perspective of changes in conduct 
of  Indian monetary policy. 

For both inflation measures, and for all timeperiods, we find that 
the output gap is statistically significant, sometimes at the 10% 

level, but more typically at the 5% or 1% level. This is consistent 
evidence that Indian monetary policy is responsive to the  
output gap. The raw coefficients are all quite similar in magni
tude, but the effective responsiveness to the output gap depends 
on adjusting for the magnitude of the lagged interest rate coeffi
cient. The latter coefficient varies somewhat, but is higher for the 
earlier periods (with either break). It is not significant for the 
1999q12008q4 period. For instance, when the lagged interest 
rate coefficient is taken into account, the output gap coefficient in 
both WPI and CPI regressions for the earlier period of 1980q1
1998q4 is close to 1.13 whereas for the later period of 1999q1
2008q4, it is around 0.58. Hence, our results indicate that the 
most recent monetary policy framework has little inertia, and is 
somewhat less responsive to output gaps than earlier periods.

The WPI regressions indicate no policy responsiveness to  inflation 
as opposed to the CPI regressions. There is a marked  difference 
between earlier and later periods in the CPI regressions. However, 
the inflation coefficient, even when adjusted for the lagged interest 
rate term is never greater than one, indicating a weak policy re
sponse to inflation as reflected in shortterm  market interest rates.

We further find that in line with the RBI’s own public stance, 
exchange rate movements do not constitute a systematically 
 important determinant of its monetary policy conduct over the 
entire sample period. There is some evidence of an effect in the 
most recent period (1999q12008q4), during which Indian eco
nomy witnessed appreciably more exchange rate flexibility and 
higher degree of international capital flows. 

Overall, our results provide a clear picture of Indian monetary 
policy conduct. The output gap seems to matter more than infla
tion, there is greater sensitivity to CPI inflation (which gives more 
weight to food items, and can therefore be politically more 
 salient), exchange rate changes do not constitute an important 
policy factor, and post1998 conduct of monetary policy seems to 
have changed in the direction of less inertia. 

Conclusions

We are extending the initial research discussed above in several 
ways. We are considering Markov regimeswitching models to 
capture shifts in monetary policymaking, incorporating monthly 
data, and exploring alternative specifications of Taylortype rules 
for estimation. Since Indian monetary policy is conducted in  
a highly discretionary way, and somewhat nontransparently, 
our empirical analyses can provide important insight into the 
 “revealed preferences” of monetary policymakers in an impor
tant emerging market economy.

Table 1: Modified Taylor Rule Estimations: With WPI Inflation
Variables 1980q1-2008q4 1980q1-1994q4 1995q1-2008q4 1980q1-1998q4 1999q1-2008q4

yt 0.488*** 0.632** 0.463** 0.547* 0.581***
 (0.182) (0.244) (0.209) (0.292) (0.176)

πt 0.134 0.015 0.281 0.067 0.097
 (0.102) (0.097) (0.185) (0.116) (0.211)

it–1 0.434*** 0.548*** 0.356** 0.519*** 0.051
 (0.090) (0.092) (0.143) (0.113) (0.131)

∆et 8.249 4.194 -0.607 -2.177 27.556*
 (10.488) (12.313) (17.448) (12.152) (15.929)

Constant 4.229*** 4.549*** 3.842*** 4.453*** 6.744*** 
 (0.850) (1.186) (1.418) (1.344) (1.577)

Observations 115 59 56 75 40

Adj R-Sq 0.335 0.436 0.209 0.339 0.188
*** p<0.01, ** p<0.05, * p<0.1
Robust Standard errors in parentheses.

Table 2: Modified Taylor Rule Estimations: With CPI Inflation
Variables 1980q1-2008q4 1980q1-1994q4 1995q1-2008q4 1980q1-1998q4 1999q1-2008q4

yt 0.498*** 0.636** 0.504** 0.541* 0.588**
 (0.190) (0.246) (0.224) (0.292) (0.226)

πt 0.202* -0.008 0.306* 0.065 0.403**
 (0.081) (0.118) (0.160) (0.102) (0.193)

it–1 0.409*** 0.551*** 0.281** 0.520*** -0.008
 (0.089) (0.089) (0.126) (0.115) (0.111)

∆et 6.188 4.357 1.013 -2.474 23.822*
 (10.762) (13.185) (18.562) (12.227) (13.789)

Constant 3.848*** 4.719*** 4.074*** 4.367*** 5.733*** 
 (0.822) (1.726) (1.269) (1.513) (1.508)

Observations 115 59 56 75 40

Adj R-Sq 0.345 0.436 0.235 0.337 0.247
*** p<0.01, ** p<0.05, * p<0.1
Robust Standard errors in parentheses.

Notes

1  We included real exchange rate in our analysis as 
well and obtained similar results, which are not 
reported here for brevity but are available upon 
request. We chose the nominal rate here because 
it is more salient in discussions of Indian ex
change rate policy.

2  We also used bank rate from 1999 onwards condi
tional upon data availability. Results remain the 
same and are available upon request. 

3  We also estimated output gap using real GDP 
(from 1994 onwards, conditional on data  
availability) and results were found to be very 
similar.
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