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Abstract

India has entered into the Inflation Targeting (IT) monetary pol-
icy regime in 2015. Under this rule-based monetary policy regime,
changes in the policy rate transmits to the economic activities and
current inflation rate by altering the inflation expectation of the ra-
tional economic agents. This study empirically investigates whether
monetary policy can anchor inflation expectation of economic agents
in India. In our analysis, the survey based measure of households’
inflation expectation published by the Reserve Bank of India (RBI)
captures inflation expectation of private agents. Using a co-integrated
Vector Auto Regression (VAR) model, we find moderate but signifi-
cant monetary policy transmission in India via interest rate channel.
However, inflation expectation seems to be unanchored by monetary
policy conduct in the country. Our finding is found to be robust under
alternative modeling frameworks.
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1 Introduction

India has entered into the Inflation Targeting (IT) monetary policy regime
in 2015. Under this rule-based monetary policy regime, changes in the policy
rate transmits to the economic activities and current inflation rate by altering
the inflation expectation of the rational economic agents Gali and Gertler
(2007); Gali (2008). This study investigates whether monetary policy shock
can anchor inflation expectation of economic agents in India. We explore
this issue using survey-based inflation expectation series in a co-integrated
Vector Auto Regression (VAR) framework.

While a bulk of empirical literature investigates the transmission of mone-
tary policy shock in India via various channels such as interest rate channel,
exchange rate channel and bank lending channel (Mallick and Sousa, 2012;
Bhattacharya, 2014; Aleem, 2010; Bhattacharya et al., 2011; Khundrakpam,
2011; Khundrakpam and Jain, 2012; Mohanty, 2012; Kapur and Behera,
2012; Mohanty and John, 2015; Mishra et al., 2016), the role of expectation
channel has remained relatively unexplored in the literature. The majority of
the existing studies have found that interest rate channel, bank lending and
credit channels are the main pathways of monetary transmission in India,
while the exchange rate channel is found to be week, except in Bhattacharya
et al. (2011). On the other hand, there are limited evidence of monetary
policy transmission via expectations channel. To our knowledge, Patra and
Kapur (2010); Bhattacharya and Patnaik (2014) are the only existing stud-
ies that explicitly model expectations channel to investigate monetary policy
transmission in India. The present study proposes to fill this gap by analysing
the role of future inflation expectation of economic agents in anchoring cur-
rent inflation in India.

The empirical literature is inconclusive about the ability of monetary pol-
icy to affect economic agents’ inflation expectations. Monetary policy under
the inflation targeting regime is found to have significant impact on inflation
expectations in developing countries such as Brazil (Montes, 2013); as well
as in advanced countries like Japan (Tsuji, 2016). In developing economies,
under the committed inflation targeting regime, the credibility of the central
bank increases, leading to a better environment to process economic agent’s
expectations, and thus improves transmission mechanism (Montes, 2013).
During 2001-06, under inflation targeting regime, Bank of Japan adopted
quantitative easing using unconventional monetary policy of Forward Guid-
ance rule, where current account is increased till core Consumer Price Index
(CPI) is stably positive in medium term. Under this rule, Japan experienced
monetary policy transmission via expectation channel (Tsuji, 2016). How-
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ever, in a more recent study, (Coibion et al., 2020) find that in low-inflation
environment,mainly characterising the developed countries, households’ and
firms’ inflation expectations are non-responsive to monetary policy signals.

India has transited to formal Inflation Targeting (IT) regime on the 20th
February, 2015 through an agreement between Ministry of Finance and Re-
serve Bank of India. The inflation in headline CPI published by the Ministry
of Statistics and Programme Implementation has been chosen as the target
indicator. The specified target is to achieve CPI inflation of 4% with a band
of +/— 2% in medium term. a rigorous study on the performance of expec-
tations channel of monetary policy transmission in India under the inflation
targeting regime is still lacking in the literature.

To this end, we develop a co-integrated Vector Auto Regression (VAR) model
to estimate a reduced form New Keynesian Model consisting of dynamic IS
and Phillips curve, closed by a Taylor type interest rate rule of the central
bank. In our analysis, the Reserve Bank of India’s survey based inflation
expectation of households captures the expectation channel.

We find moderate but significant monetary policy transmission in India via
interest rate channel. However, inflation expectation seems to be unanchored
by monetary policy conduct in India. Alternative modeling frameworks also
reveal the robustness of our findings. We also find that households’ expecta-
tions regarding movements of prices are not aligned with the monetary policy
stance of RBI for all components of the CPI basket.

The rest of the paper is organised as follows. Section 2 reviews the conduct
of monetary policy and inflation expectations under the inflation targeting
regime in India. Section 3 outlines the theoretical framework. Section 4
describes data and the estimation strategy. Section 5 reports and discusses
the findings. Section 6 checks robustness of our findings using alternative
modelling frameworks. Section 7 explores relation between monetary policy
stance of RBI and households’ perspectives regarding price movements for
different components of the CPI basket. Finally, Section 8 concludes the

paper.

2 Monetary Policy and Inflation Expectation
in India in the Post Inflation Targeting Regime

The monetary policy in India has primarily been framed with multiple ob-
jectives of price and financial stability along with boosting economic growth.
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Historically, the monetary authority has considered the Wholesale Price In-
dex published by the Office of Economic Adviser, Ministry of Commerce
and Industry, Government of India to gauge the inflationary scenario of the
economy for formulating monetary policy in the country.

India has transited to formal Inflation Targeting (IT) regime in 2015 where
the inflation in headline CPI published by the Ministry of Statistics and
Programme Implementation has been chosen as target indicator.

During the pre-IT regime, from 2008 Q4 to 2014 Q4, CPI recorded an av-
erage quarterly year-on-year inflation of 9.65% (see Figure 1). The negative
supply side shoks along with the demand pull effects from the fiscal stimulus
during the global financial crisis period inflicted high inflationary pressure
in India. The inflationary pressure persisted despite increase in the policy
rate from 4.75% in 2009 Q4 to 8% in 2014 Q4. The average repo rate was
7% during this period. In the IT regime since 2015 Q4, the inflation rate is
stabilised to 4.17% till 2019 Q4. However, the average three month ahead
inflation expectation has moderately reduced to 9.08% from 11.2% in the pre
IT period. The policy rate also declined in the IT regime in response to the
declining current inflation rate. The interest rate declined from 8% in 2014
Q4 to 5% in 2019 Q4. These observations indicate limited effectiveness of
monetary policy measures in India in anchoring inflation expectations.

3 The Theoretical Framework

The underlying theoretical model to investigate the effect of monetary policy
on expected inflation in India is based on the semi-structural New-Keynesian
framework. The model consists of the following behavioral equations:

An aggregate demand, or IS curve, relating current real activity to past levels
of real activities, expectation about performance of the economy in the next
quarter, the real interest rate, change in real exchange rate and a demand
shock:

U = oqi—1 + B + asry + auéy + € (1)

where g; is the output gap, E;y;.1 is the expected output gap and é; is the
change in real exchange rate. The real interest rate r; is the expected inflation
(Year on Year, henceforth YOY) adjusted nominal interest rate

Ty = it — Eﬂrzgy (2)

Here €] captures the demand side shock that follows an i.i.d distribution with
zero mean and a constant variance.
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Figure 1: Monetary Policy and Inflation Expectation in India: Pre-IT versus

IT regime
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Substituting Equation 2 into the IS-curve in Equation 1 yields the modified
IS equation as

Uy = a1¥p—1 + aa By + agiy — OésEth:gY + sy + €] (3)

The expectations-augmented Phillips curve represents the supply-side fea-
tures of the economy explaining how the current inflation rate depends on
past and expected future inflation rates, the output gap and rate of change
in the real exchange rate

m O =/ + B2Et77t}jro1y + B3Ys + Baés + €f (4)

where 7, is the current inflation rate and €] captures the supply side shock
following an i.i.d distribution with zero mean and a constant variance.

The relation between real exchange rate and differential of home and foreign
interest rates can be defined as

Ine, = Iné +~(ry —r)) +vf (5)
~ . - YOY *Y OY
e = it — i —vEm g+ vEymy
where 7} = i; — Eym;Y 0" is the foreign real interest rate, 4; is foreign nominal
*Y OY

interest rate and E;m/{,”" is the expected YOY inflation in foreign prices.
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This relationship is derived by combining uncovered interest rate parity con-
dition, ex-ante purchasing power parity and sticky-price theories of exchange
rate determination (see Baxter (1994) for details).

Following this relation, the change in real exchange rate is defined as

& = (i —iy) —YEm ] — By ) — y(iy, — i)
+Y(Eomy O — Eam ) + € (6)

Here € captures shock to real exchange rate that follows an i.i.d distribution
with zero mean and a constant variance.

The monetary authority follows Taylor rule to formulate the nominal interest
rate in the country. It responds to the expected YOY inflation for the next
quarter and to output gap. It is also assumed that the policy stance of the
previous period affects the policy stance in the current period. The dynamics
of central bank’s policy instrument is as follows

i = 01041 + 52Et7T53Y + 039 + Ei (7)

where €! captures monetary policy shocks following an i.i.d distribution with
zero mean and a constant variance.

The four equations system 3, 4, 6 and 7 summarises the theoretical back-
ground for analysing the effect of monetary policy shock on inflationary ex-
pectation in India.

4 The Empirical Analysis

4.1 The Data

The data set consists of selected macroeconomic indicators of India of quar-
terly frequency for the period 2008 Q4 to 2019 Q4. In our analysis the cyclical
component real GDP at 2011-12 prices proxies for the economic activities in
the medium term. The cyclical component of the real GDP is estimated by
applying Hodrick-Prescott filter on the seasonally adjusted real GDP series.

The inflation in the model is captured by the quarterly Year-on-Year (YOY)
inflation rate in the new combined Consumer Price Index (CPI) series (2012
base). Since this series is available from January, 2012, we backcast this
series using CPI for Industrial Workers (CPI-IW) as the inflation rates in
new CPI and CPI-IW show high correlation of 0.83 during the common
sampling period.
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The Reserve Bank of India’s survey based households’ inflation expectation
series captures the expectation channel in our analysis. The average three
months ahead inflation expectation of the households represents one quarter
ahead expected inflation in the analysis.

The Reserve Bank of India’s short term policy rate, the repo rate captures the
monetary policy stance, while rate of change in the Real Effective Exchange
Rate (REER) captures external shocks in the study.

We use future expectations index under the Consumer Confidence Survey of
RBI as an indicator to capture expectations on future economic performance.
Since RBI started pubishing this series from Q4, 2010, the period of our
analysis effectively starts from this period.

Under the Augmented Dickey-Fuller (ADF) Unit Root test and Phillips-
Perron (PP) Unit Root test, we can not reject the null hypothesis of unit
root for all of the output gap, YOY inflation in CPI, inflation expectations,
repo rate, expected future output gap and the YOY change in REER at 5%
and 1% level of significance (see the first two columns of Tables A.1 and A.2
in Appendix A).

However, under the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) Unit Root
test, the null hypothesis that the series is stationary around a constant can
not be rejected for all these variables at 5% and 1% level of significance,
except for current inflation rate and YOY change in REER (see the first two
columns of Tables A.3). These two series are found to be non-stationary.

The first difference of output gap, CPI YOY inflation rate, inflation expecta-
tion, expected output gap, repo rate and YOY change in REER are found to
be stationary under the ADF and PP test. The KPSS test also suggests that
the first difference of CPI YOY inflation rate and YOY changes in REER
are stationary.

Given that ADF and PP tests suggests that the variables used in the analysis
are I(1), we also test for co-integration among them using Johansen (1991)
co-integration test. The maximum eigen value test suggests existence of two
co-integrating relations among the variables at 1% level of significance (see
Table A.4 in Appendix A).

4.2 The Estimation Strategy

Given two co-integration relations among output gap, CPI YOY inflation,
inflation expectation, expected output gap, repo rate and YOY change in
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exhcnage rate, we estimate the model using Vector Error Correction Mecha-
nism (VECM) framework as follows:

Az = i+ 1By 21 + aofs 21 + AiAzy + g (8)

where,

2t = A ,

Here z; denotes a vector of endogenous variables that includes output gap
%, CPI YOY current inflation rate w9, interest rate i;, YOY change in
real exchange rate é;, expected output gap E;y;.1, and inflation expectation
Emt QY in order.

The parameters of the model are estimated following Johansen and Juselius
(1990). Here f3; and (5 are the co-integrating vectors for the two co-integration
relations, and « and ay are their corresponding vector of adjustment param-
eters respectively. The parameters A; is the cumulative short run impact
parameters.

5 Monetary Policy Transmission in India

The estimated coefficients in Bl and 52 represent the long run relationship
among the variables. The estimated long-run relation are shown in Table 1.
We find that there exists one long run relation among output gap, interest
rate, YOY change in exchange rate, expected output gap and expected in-
flation. We name it LL1. The other long run relation, named L2, is among
current inflation rate, interest rate, YOY change in exchange rate, expected
output gap and expected inflation. While L1 indicates 100 basis points rise
in policy rate reduces expected inflation by 0.18%, it rises by 0.20% via
L2. The findings imply that overall, inflation expectation in India remains
unanchored by monetary policy exercises of the central bank. However, L2
suggests that current inflation rate declines following monetary tightening.

Table 2 reports the estimated adjustment parameters of short run dynamics
for each of the variables in system of equation (9) corresponding the two
long run relations. An adjustment parameter indicates the speed at which
the short run dynamics of a variable adjusts in response to a deviation from
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Table 1: Long run co-integration vectors

Variables Long run Long run

coefficient (1) coefficient (33)
Output gap 7; 1 0
Current inflation rate m; 0 1
Interest rate i, -0.22 0.79
YOY change in exchange rate é;. -0.31 -0.45
Expected output gap Eigit1 0.13 0.42
Inflation expectation Eym)}qY -1.18 -3.80

Source: Author’s estimates

Table 2: Speed of adjustment to deviation from long run

Variables in first Adjustent  Pr(> [t]) Adjustent  Pr(> [t])

difference parameter (aq) parameter (as)

Output gap ¢ -0.35 0.025 0.20 0.024

Current  inflation 0.06 0.803 -0.21 0.122

rate m;

Interest rate 4 0.16 0.000 -0.04 0.074

YOY change in ex- 2.13 0.003 -0.63 0.106

change rate é;.

Expected  output 1.30 0.258 -1.20 0.074

gap Eigi+1

Inflation  expecta- -0.13 0.298 0.31 0.000
YOoYy

tion Eymy

Source: Author’s estimates

the long run relationship. For the system to converge to the long run equilib-
rium relationship in response to a deviation from it, the sign of adjustment
parameter corresponding to a positive long run coefficient should be negative
and vice versa.

The results show that short run dynamics of output gap, interest rate, YOY
changes in exchange rate are driven by the long run relation L1. The adjust-
ment parameters of these variables corresponding to L1 are of appropriate
sign and statistically significant. However adjustment parameters of expected
output and expected inflation with respect to L1 are not of appropriate signs,
as well as are not significant. This implies that the short run dynamics of
these two variables are not driven by L1.

The short run dynamics of interest rate, expected output gap and expected
inflation rate are driven by the long run relation L2. The adjustment param-
eters of these variables are of appropriate sign and statistically significant.
The sign of the adjustment parameter of the current inflation rate with re-
spect to L2 is of appropriate sign but not significant. The short run dynamics
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of changes in exchange rate is not driven by L2.

The long run relationship among the variables in the system suggests, with
everything unchanged, how one percent change in the repo rate affects infla-
tion expectation in the long run. However, the dynamic system of equations
(9) shows how a shock to say, repo rate in period ¢, affects say, inflation
expectation in period ¢ + 1, and hence current inflation rate as well as the
other variables in ¢ + 2 and the subsequent periods. These dynamic impacts
are captured in impulse response function that presents in response to a one
unit shock to one variable in period ¢, how the other variables in the system
behave over time i.e., in t 4+ 1, t+ 2, .... t+ 3 etc.

Figure 2: Impulse responses
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Source: Author’s estimates

Figure 2 presents impulse responses of inflation expectation, current CPI
YOY inflation rate and output gap due to one percent change in the repo
rate, after converting the VECM system into a Vector Auto Regressive (VAR)
framework. We also conduct the diagnostic tests to check the presence of
serial correlation, unit root, heteroscadasticity and normality in the resid-
uals of the VAR sysyem. According to the multivariate Portmanteau and
Breusch-Godfrey test for serially correlated errors, we can not reject the null

10
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hypothesis of no serial correlation.! We additionally test for unit root in the
residuals and find those stationary (see Table A.5 in Appendix A). Following
the results of the multivariate ARCH-LM test, we can not reject the null
hypothesis of homoscadasticity of the residuals.? According to the results of
the Jarque-Bera Normality test, we can not reject the null hypothesis that
the residuals follow a normal distribution.?

The impulse responses in Figure 2 (with 95% confidence interval) show that
a positive shock to monetary policy reduces the current inflation rate af-
ter four quarters and remains significant in the subsequent quarters. The
effect of monetary policy shock on output gap is found to be statistically
insignificant. The findings of weak monetary transmission stand with the
existing literature highlighting the lack of monetary transmission to the real
side in emerging economies due to underdeveloped financial system, low level
of financial integration and weak institutional structure including the cen-
tral banking system (Moreno, 2008; Mishra et al., 2012; Mishra and Montiel,
2013; Mishra et al., 2014; Bhattacharya et al., 2011; Hove et al., 2017; Bhat-
tacharya and Jain, 2020).* We also notice that the sign of response of output
gap to policy rate is positive, although not significant. This result is mainly
driven by the fact that since Q4, 2018 to the end of the sample period of Q4,
2019, the repo rate has been reduced continuously. Despite that, the out-
put gap turned from positive to negative and the magnitude of contraction
increased over time. This contraction has been driven by the joint effect of
demonetisation in Q4, 2016 and rolling of GST in Q2, 2017.

We also find that a positive shock to policy rate reduces the expected inflation
rate after three quarters, although the effect is not significant. A rise in the
expected inflation rate for the next quarter increases current inflation rate,
although again the effect is not significant. These evidence suggest that

!The Chi-squared value for the portmanteau test for the residuals of the co-integrated
VAR system is 489.11, with 510 degrees of freedom and the probability that the critical
value is greater than the absolute value of the test statistics is 0.740.

2The Chi-squared value for the ARCH-LM test for the residuals of the co-integrated
VAR system is 630, with 2205 degrees of freedom and a very high probability that the
critical value is greater than the absolute value of the test statistics.

3The Chi-squared value for the Jarque-Bera test for the residuals of the co-integrated
VAR system is 2.731, with 6 degrees of freedom and the probability that the critical value
is greater than the absolute value of the test statistics is 0.842.

4Like many developing economies, India has underdeveloped domestic securities and
bond markets that make interest rate channel weak. Small and illiquid markets for assets
in India weaken asset price channel. Imperfect integration with international financial
markets weaken exchange rate channel of monetary policy transmission in the country.
Finally, low financial depth causes weak interest rate and bank lending channel in India.

11
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Table 3: FEVD Analysis for inflation expectation and current inflation

Response Forecast, Impulse variable
variable

Output  Current Policy Yoy change in Expected Inflation
gap inflation rate exchange rate output gap expectation
Current 1 2.991 97.009  0.000 0.000 0.000 0.000
inflation 2 1.980 82.876 1.885 0.469 12.541 0.250
4 1.175 68.778  5.500 9.770 14.027 0.749
8 0.576 41.325 11.253 28.623 17.509 0.715
Inflation 1 2.000 0.005  0.300 0.700 12.300 84.700
expectation 2 2.065 21.700 1.308 18.916 14.842 41.134
4 2.743 28.796  0.829 18.720 20.627 26.337
8 5.699 32.673 1.852 12.712 21.270 25.794

Source: Author’s estimates

monetary policy in India can not anchor inflation expectation. As a result,
the expectation channel of monetary policy transmission is missing in India.

Table 3 presents the Forecast Error Variance Decomposition (FEVD) of in-
flation expectation and current inflation rate. The FEVD of a variable shows
after ¢ periods of a shock to that variable, how much of its variations can be
explained by the variations in other variables. We find that after two quarters
of a shock to inflation expectations, variations in current inflation explains
21.7% variations in inflation expectations, followed by the variations in real
exchange rate (18.92%), expected output gap (14.84%), current output gap
(2.07%) and the policy rate (1.31%). The contributions of current inflation
rate, expected output gap, current output gap and policy rate increase to
32.67%, 21.27%, 5.7% and 1.85% respectively after eight quarters, while the
contribution of change in real exchange rate decreases to 12.71%.

After two quarters of the shock, variations in inflation expectation explains
only 0.25% of the variations in current inflation, while the variations in ex-
pected output gap explains 12.54% of the variations in current inflation.
However, after eight quarters of the shock, the contributions of inflation ex-
pectation increases marginally, while those of expected output gap, change
in real exchange rate and policy rate increase to 17.51%. 28.62% and 11.25%
respectively.

The FEVD results suggest while inflation expectation is not among the major
drivers of current inflation in India, expected inflation is found to be driven
by current inflation rate, implying that in India, economic agents’ perception
about future inflation rate is based on adaptive expectations.

12
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6 Robustness analysis

We test for the robustness of the effect of monetary policy on inflation ex-
pectation on the basis of two alternative models: (1) using an alternative
ordering of the variables in a VECM specifications (2) by applying a Auto
Regressive Distributed Lag (ARDL) model.

6.1 Alternative ordering of variables

In the alternative ordering, we assume that expected output gap and inflation
expectation affect all other variables contemporaneously. The policy rate
responds to expectations and current developments in the economy, while
change in the real exchange rate responds to all domestic shocks including the
monetary policy shock. The model estimated with the alternative ordering
of variables is as follows:

(9)

Az = p+ 04151/215—1 + 04252/215—1 + A Az +wy

Working Paper No. 395
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Based on the alternative model as well, the dynamic impact of a change
in policy rate on the inflation expectation is qualitatively similar as in our
benchmark model (Figure 3). Under the alternative ordering of variables, we

13
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find that monetary policy shock do not have significant impact on inflation
expectation, indicating the ineffectiveness of monetary policy to anchor it.
We also find that forward looking inflation expectation is not a significant
driver of current inflation in India.

6.2 Auto Regressive Distributed Lag (ARDL) model

The KPSS unit root test results suggest that the variables used in our analysis
are stationary, except for CPI YoY inflation and YoY changes in REER
(Table A.3 in Appendix A). Since variables are integrated with different
orders, we estimate an ARDL model following Pesaran and Shin (1998) to
test the robustness of our findings. To this end the following error correction
specification is estimated,

p—1 q—1
Ayt = C— a(yt—l — @Xt—l) + ZZZinAyt_i + Z ¢XiAXt—i + 5Zt + Ut (10)
i=1 i=1

where 3, is inflation expectation; the vector X; consists of current output gap,
current inflation, expected output gap, policy rate and YoY change in REER;
the vector Z; includes exogenous variables such as U.S. policy rate and U.S.
CPI inflation. Also parameters o and O represent speed of adjustment and
co-integration coefficients respectively.

Table 4: Long run and short run effects of policy rate on inflation expectation

in India
Coefficients  Std. Err. p > |t
Speed of adjustment « -7.38 0.22  0.000
Long run effects
Output gap 7 -0.70 0.02  0.000
Current inflation rate 0.63 0.01 0.000
Interest rate i, 0.45 0.01 0.000
YOY change in exchange rate é; 0.01 0.002  0.034
Expected output gap Eigii1 0.11 0.002  0.000
Short run effect of policy rate
Ay 6.20 0.30  0.000
Aip_q 2.36 0.22  0.002
Aiy_o 3.03 0.19  0.001
Aidy_3 0.43 0.10  0.023

Source: Authors’ estimates

Table 4 reports results of the ARDL model estimation. The results in the
middle block suggests an increase in policy rate raises inflation expectation
in the long run and the effect is significant. Results in the lower panel of

14
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Table 5: Results of Bound Test

Bounds at 10% Bounds at 5% Bounds at 1%
Test Statistic  1(0) I(1) I(0) I(1) 1I(0) I(1)
257.005 2.26 3.35  2.62 3.79 341 4.68

Source: Authors’ estimates

the table reporting the short run impacts also indicate a positive relation
between expected inflation and policy rate in India. Hence our findings from
the alternative modeling framework also show inability of monetary policy
in India to anchor inflation expectation in the country.

The Bound test of Pesaran et al. (2001) shows evidence for strong cointe-
grating relationships among the variables. At all 10%, 5% and 1% level of
significance we reject the null hypothesis of no level relation (Table 5).

7 Effects of monetary policy change on ex-
pectations of sectoral price movements

The major findings of our study suggest that overall expectation of house-
holds regarding inflation rate of the general prices is not aligned to the move-
ments of the policy rate. In this section we investigate whether monetary
policy can anchor expected inflation rate of any of the components of CPI.
However, RBI publishes three months ahead and one year ahead expected
inflation rate for the general price level only. Hence the conintegrated VAR
or ARDL model based analysis is not suitable to address this question.

We adopt an alternative approach based on the correlation of interest rate
and households’ perspectives regarding movements of expected future infla-
tion rates of various components of CPI. RBI’s survey on households infla-
tion expectations provides shares of respondents who believe inflation rates
(i) three months ahead (ii) one year ahead will

e increase more than the current inflation rate.

e increase at a similar rate to the current inflation rate.
e increase by less than the current inflation rate.

e not change from the current inflation rate.

e decline from the current inflation rate.
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Table 6: Relation between interest rate and movements in households’ ex-
pected prices of the different components of CPI

Price category Correlation with repo rate  Correlation with call money rate
Pearson’s correlation p-value Pearson’s correlation  p-value

General price

More 0.346 0.033 0.401 0.013
Equal -0.468 0.003 -0.540 0.000
Less 0.189 0.255 0.107 0.522
No change -0.623 0.000 -0.616 0.000
Decline -0.016 0.922 -0.037 0.823
Food prices
More 0.322 0.048 0.371 0.022
Equal -0.243 0.141 -0.316 0.530
Less 0.070 0.677 -0.020 0.906
No change -0.518 0.001 -0.505 0.001
Decline -0.388 0.016 -0.388 0.016
Non-food prices
More 0.307 0.061 0.352 0.030
Equal -0.111 0.506 -0.198 0.234
Less 0.187 0.261 0.096 0.566
No change -0.451 0.005 -0.433 0.007
Decline -0.349 0.032 -0.352 0.030
Household durables prices
More 0.390 0.016 0.488 0.002
Equal 0.301 0.067 0.180 0.278
Less 0.180 0.010 0.312 1.973
No change -0.549 0.000 -0.536 0.001
Decline -0.611 0.000 -0.624 0.000
Housing prices
More 0.569 0.000 0.626 0.000
Equal 0.035 0.836 -0.123 0.461
Less 0.182 0.275 0.076 0.650
No Change -0.711 0.000 -0.688 0.000
Decline -0.562 0.000 -0.557 0.000
Services cost
More 0.479 0.002 0.524 0.001
Equal -0.0511 0.760 -0.184 0.270
Less 0.219 0.187 0.112 0.502
No change -0.664 0.000 -0.623 0.000
Decline -0.442 0.005 -0.409 0.011

Source: RBI & Author’s estimates
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The share of respondents with above mentioned perspectives are given for
the following categories of prices:

e Food
e Non-food
Household durables

e Housing
e Services costs

If expected inflation rate for a component of the CPI basket is anchored by
monetary policy, interest rate is expected to be positively related with the
share of respondents who believe that future inflation rate is going to decline.
On the other hand, interest rate is to be correlated negatively with the share
of respondents who believe that future inflation rate would increase in future.
Table 6 reports correlation between RBI’s policy rate/market rate and the
share of households expecting prices to increase/remain unchanged/decline
after three months, for different components of the CPI basket.

From Table 6, we find that there exists a significant negative correlation
between households’ perspective that prices will decline after three months,
and the interest rates, for all categories of prices in the CPI basket. That
is, when interest rate is high, share of households expecting prices to decline
after three months are low. Again, policy and market interest rates are
found to have significant positive correlation with peoples’ belief that prices
after three months will increase (both at higher/lower rate) compared to the
current rate of inflation. These clearly indicate that households’ expectations
about movement of prices are not aligned to the monetary policy stance of
RBI.

8 Conclusion

In this paper, we empirically investigate whether monetary policy can anchor
inflation expectation of economic agents in India. Using the survey based
measure of households’” inflation expectation published by the Reserve Bank
of India (RBI) as a proxy for the inflation expectation of the economy, we find
moderate but significant monetary policy transmission in India via interest
rate channel. However, inflation expectation seems to be unanchored by
monetary policy conduct in the country.

The empirical evidence shows performance of countries which adopted infla-
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tion targeting regime since 1990s widely varies in terms of anchoring infla-
tion expectations across both sets of developed and developing economies
(Giirkaynak et al., 2010; Buono and Formai, 2018; Guler, 2016; Montes,
2013). However, the literature is unanimous in one aspect that credibility of
the central bank and the quality of communication to economic agents about
the goal of monetary policy and its consequences are crucial for formation
and management of expectations of private agents (Braun, 2015; Coibion
et al., 2020; Kumar et al., 2015; Mendonca, 2018; Montes, 2013). However,
it is generally found that central banks’ commutations are mainly targeted
to the financial markets, but less towards the general public (Cruijsen et al.,
2015). The authors highlight the role of mass media to make information
about monetary policy reach general public in an environment of imperfect
knowledge about central bank’s targets and policy stances among the private
economic agents.

The Reserve Bank of India communicates its policy stance every two months
via bi-monthly monetary monetary policy statement. Since the adoption of
inflation targeting regime, these statements provide a clear mandate about
the monetary policy in medium to long run on behalf of the central bank,
thereby improving the transparency and the communication process. How-
ever, accessing and processing the information by general public in a mean-
ingful way is a challenge in a country like India with vast diversity of socio-
economic background of economic agents. For an effective management of
inflation expectations, RBI needs to formulate strategies and avail means
like mass media to deliver information about its monetary policy stances in
a meaningful way to the general public.
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A Appendix A

Table A.1: Augmented Dickey-Fuller Test Results

Variable Test statistic  Variable Test statistic
Output gap -2.81 A Output gap -8.83
CPI inflation -1.45 A CPI inflation -5.44
Inflation expectation -2.30 A Inflation expectation -5.98
Expected output gap -2.74 A Expected output gap -5.79
Repo rate -2.42 A Repo rate -5.23
YoY change in REER -1.18 A YoY change in REER -4.20

Source: Author’s estimates
The output gap, CPI YOY inflation, inflation expectation, repo rate and ex-
change rate gap are tested with the null hypothesis of unit root with a drift but
no trend. The critical values under this null hypothesis are -3.60, -2.93 and -2.60
at 1%, 5% and 10% level of significance respectively.

The first difference of output gap, CPI YOY inflation, inflation expectation, repo
rate and exchange rate gap are tested with the null hypothesis of unit root with
no drift or trend. The critical values under this null hypothesis are -2.62, -1.95
and -1.62 at 1%, 5% and 10% level of significance respectively.

Table A.2: Phillips-Perron Test Results

Variable Test statistic  Variable Test statistic
Output gap -2.66 A Output gap -8.56
CPI inflation -1.55 A CPI inflation -5.35
Inflation expectation -2.45 A Inflation expectation -5.97
Expected output gap -2.74 A Expected output gap -6.34
Repo rate -1.37 A Repo rate -5.28
YoY change in REER -1.57 A YoY change in REER -4.17

Source: Author’s estimates
The output gap, CPI YOY inflation, inflation expectation, repo rate and ex-
change rate gap are tested with the null hypothesis of unit root with a drift but
no trend. The critical values under this null hypothesis are -3.59, -2.93 and -2.60
at 1%, 5% and 10% level of significance respectively.
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Table A.3: KPSS Test Results

Variable Test statistic =~ Variable Test statistic
Output gap 0.111
CPI inflation 1.027 A CPI inflation 0.072
Inflation expectation 0.374
Expected output gap 0.081
Repo rate 0.241
YoY change in REER 0.357 A YoY change in REER 0.089

Source: Author’s estimates
The null hypothesis is that the series is stationary around a constant. The critical
values under this null hypothesis are 0.739, 0.463 and 0.347 at 1%, 5% and 10%
level of significance respectively.

Table A.4: Johansen Cointegration Test Results

Rank Test statistic = 10% 5% 1%
r<95 0.16 6.50 8.18 11.65
r<4 9.95 1291 1490 19.19
r<3 20.46 1890 21.07 25.75
r<2 30.70 24.78 27.14 32.14
r<l1 43.02 30.84 33.32 38.78
r=20 58.37 36.25 39.43 44.59

Source: Author’s estimates

Table A.5: Augmented Dickey-Fuller Test for the residuals from the co-

integrated VAR system

Variable Test statistic
Output gap -4.61
CPI inflation -4.02
Inflation expectation -5.84
Expected output gap -4.66
Repo rate -4.91
YoY change in REER -4.93

Source: Author’s estimates

The residuals from the equation of
output gap, CPI YOY inflation, repo
rate, YoY change in exchange rate,
expected output gap and inflation ex-
pectation are tested with the null hy-
pothesis of unit root with no drift or
trend. The critical values under this
null hypothesis are -2.62, -1.95 and
-1.62 at 1%, 5% and 10% level of sig-
nificance respectively.
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