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Inflation Expectations of Households:
Do They Influence Wage-Price Dynamics in India?
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Abstract

This paper examines the usefulness of survey-based information on inflation
expectations of households in the analysis of inflation dynamics in India. As
household inflation expectations do not satisfy the statistical properties of
rationality and unbiasedness, hybrid versions of New Keynesian Phillips Curve
(NKPC) are used to study whether survey-based measures of inflation
expectations can be used as proxy for forward looking expectations to predict
inflation in India. While both 3-months ahead and 1-year ahead household inflation
expectations emerge statistically significant in explaining and predicting inflation,
effectively they work as substitutes of backward looking expectations given that
household expectations are found to be adaptive. When transmission of inflation
expectations to inflation is assessed through wage dynamics, no robust evidence
is found for expectations induced wage pressures influencing CPI inflation. Short-
term food and fuel shocks explain significant part of variations in inflation
expectations of households. Notwithstanding limited evidence on spillover of
inflation expectations of households to wages and prices, the high degree of
observed inflation persistence and significant sensitivity of inflation expectations to
food and fuel shocks warrant sustained emphasis of monetary policy on well-
anchored inflation expectations.
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Inflation Expectations of Households:
Do They Influence Wage-Price Dynamics in India?

Introduction

Inflation and unemployment are the two prominent sources of economic
misery in an economy. High inflation expectations, by shifting the short-run Phillips
curve up, can give rise to either higher inflation at unchanged rate of unemployment
or higher unemployment at unchanged rate of inflation (Sinclair, 2010). A credible
central bank committed to price stability objective could anchor inflation expectations
and thereby reduce economic misery on both counts. First, when inflation overshoots
the target, the employment/output sacrifice needed for disinflation would be much
lower; and second, by ensuring price stability around the growth maximising rate of
inflation (or the threshold inflation) it could contribute in the best possible way to
sustainable high growth and employment. The magnitude of economic misery that
high inflation expectations could pose, thus, depends on agents’ perceptions about
the credibility of a central bank’s commitment to price stability.

It is crucial for monetary policy to assess how much the headline inflation may
deviate from the target because of elevated inflation expectations, and what are the
near-term and medium-term ramifications for growth and employment of either
forcefully resisting or accommodating risks to inflation from inflation expectations, no
matter what may be driving such expectations. If inflation expectations are not
anchored by credible monetary policy, even if one assumes that expectations are
purely adaptive, both supply shocks and demand shocks can set off an inflation
spiral. Adverse supply shocks, such as temporary increase in food and fuel prices,
could push headline inflation up (and reduce output), as a result of which adaptive
inflation expectations could rise, which in turn could spillover through wage-price
setting responses of agents to bloat inflation further. Similarly, a positive demand
shock could increase inflation (and also output), but adaptive expectations would fuel
an even stronger inflation spiral, backed by an expansion in income?. The longer
monetary policy waits before resisting to break the spiral, the higher could be the
sacrifice of output and employment in the medium-run. In turn, if monetary policy
resists proactively recognizing the risk of an inflation spiral because of de-anchored
inflation expectations, there could be some near-term sacrifice of output, which,
however, may be comparatively less than the medium-term sacrifice of output
associated with a delayed policy response. Once expectations are anchored through

* Expectations induced wage-price spiral requires tight labour market conditions. Along with high
inflation expectations as per the household survey, one should also look at household survey results
on the outlook for income and employment and actual wage/compensation growth data to assess
risks to inflation from high inflation expectations (Meyer, 2011).



credible commitment to keep inflation closer to the target, even when supply and
demand shocks drive inflation away from the target, return to equilibrium would be
faster and also less costly. Empirical research shows that adoption of inflation
targeting (with credible commitment to the target) and central bank transparency (on
following a rule or providing clarity on how monetary policy will respond when
anticipated and unanticipated risks to inflation materialize) reduce sensitivity of
longer-term inflation expectations to shocks to inflation, implying thereby firmer
anchoring of expectations (Ha et al, 2019).

An inflation targeting monetary policy framework, because of its clarity on the
nominal anchor, demonstrated commitment to the inflation target, and transparent
communication on what a central bank may do if inflation deviates from the target
when different shocks materialise, helps in anchoring expectations. In other words,
even when short-run shocks lead to occasional overshooting/undershooting of the
inflation trajectory, inflation expectations may remain largely unchanged, thereby
limiting risks in terms of altering the wage and price setting behaviour of agents in
the economy. When inflation deviates from the target in the short-run because of a
temporary shock, monetary policy credibility becomes key to prevent inflation
expectations from getting influenced by the shock. If expectations are well-anchored
around the target, policy could “look through” the price level impact. However, if
expectations are not anchored and tend to firm up in response to short-run adverse
shocks, then second round effects on inflation become a concern, thereby reducing
the scope for the “look through option”, which can amplify output volatility. After the
global financial crisis, countries having well-anchored inflation expectations seem to
have also benefitted in terms of their capacity to manage adverse global spillovers,
i.e., even when exchange rate comes under depreciation pressure in response to
sudden capital outflows in such economies, smaller exchange rate pass-through and
lower inflation persistence help in faster return of inflation to the target (IMF, 2018).

Inflation expectations, despite their importance to assess inflation dynamics in
a country, however, are not directly observable, leading to use of either survey-
based or financial market based measures of expectations in empirical research.
Survey-based inflation expectations often turn out to be better predictors of actual
inflation than model based estimates or financial market data (Ang et al, 2007). An
assessment of survey-based data on inflation expectations covering both advanced
and emerging economies suggests that household expectations are higher and more
volatile than inflation expectations of professional forecasters. The latter are closer to
inflation forecasts of central banks (Ha et al, 2019). While inflation expectations are
generally heterogeneous for different agents, in South Africa, for example, longer-
term expectations of analysts generally remain within the inflation forecast band (of 3
to 6 per cent), whereas expectations of households, businesses and trade unions



usually remain above the upper band of the inflation target, besides being more
volatile (Miyajima, 2018).

In India, 3-months ahead and 1-year ahead inflation expectations of
households are collected through quarterly surveys conducted by the Reserve Bank
of India (RBI), which are widely used for the assessment of inflation outlook, i.e.,
likely risks to the inflation trajectory from possible spillover of inflation expectations
through the wage-price setting processes in the economy. What one often fails to
recognise in such assessments, however, is the distinction between longer-term
inflation expectations and shorter-term inflation expectations. “...Short-term inflation
expectations, in practice those for one- to two-years ahead, should vary with the
business cycle and shocks to the economy. Longer term inflation expectations,
usually thought of as those five years out or more, are anchored if the variations in
short-term expectations do not affect their level significantly.” (Posner, 2011).
Accordingly, in the empirical literature that aims at examining either how well inflation
expectations are anchored or whether inflation expectations can predict future
inflation, longer-term inflation expectations (of 5-years ahead that are less sensitive
to short-term shocks to inflation) collected through survey of professional
forecasters/ consensus forecasts are used, which usually validate inflation
expectations as a key determinant of inflation, besides providing evidence on the
extent of anchoring under different monetary policy regimes/in different countries
(IMF, 2018). Empirical literature nevertheless also suggests that when household
inflation expectations are considered, they may outperform both lags of actual
inflation and survey of professional forecasters (Doser et al, 2017).

Even though longer-term household (HH) inflation expectations data are not
available for India (unlike the Michigan inflation expectations survey in the US for five
years), given the extensive references to quantitative and qualitative data on inflation
expectations of households in the assessment of inflation dynamics in India, this
paper aims at examining the forward looking information content in both 3-months
ahead and 1-year ahead inflation expectations of households from the stand point of
their relevance to the wage-price dynamics.

Inflation expectations carry the risk of stoking a wage-price spiral. Inflation
expectations induced generalised wage pressures can often be inflationary,
particularly when excess demand conditions allow easy pass-through of higher wage
costs to output prices. In the absence of excess demand, however, the scope for
spillovers from inflation expectations to output prices through higher wages could be
limited, even as lower profit margins at times may absorb some part of the higher
wage costs for some time. In turn, in the presence of excess demand, easy pass-
through of wage costs and higher mark ups may allow firms to offer higher wages to



retain/motivate labour, leading to a situation where high prices also drive higher
wages. Changes in labour productivity can at times obscure this assessment, i.e.,
higher wages may just reflect higher productivity rather than excess demand
conditions. Because of backward wage indexation, higher wages at times may also
reflect lagged actual inflation. Thus, a measure of economic slack, trend labour
productivity growth and inflation expectations represent the key determinants of
nominal wages (IMF, 2017). Non-availability of high frequency data on productivity
and employment can complicate assessment of both current inflation dynamics and
risks to the inflation outlook. When high frequency data on unemployment and
productivity are not available, however, wage growth itself could be used as a useful
early warning indicator of inflation. To the extent that survey-based data on
household inflation expectations could be a determinant of nominal wage growth,
they may also be useful to predict wage and price inflation.

Set against this context, this paper aims to examine the following relevant
research questions. First, whether household inflation expectations are rational and
unbiased, so that they can be used as a proxy of rational expectations in a New
Keynesian Phillips Curve (NKPC). Second, as found in most other countries, when
household expectations appear empirically to be not rational, can one justify the
need for testing the usefulness information embodied in survey-based expectations
in hybrid versions of NKPC. Third, if household expectations are established to
matter statistically to current inflation, in hybrid versions of NKPC, what is the key
channel though which risks to inflation from expectations materialise. Fourth, how
inflation expectations of households alter the wage-setting behaviour, and thereby
influence the price setting behaviour of firms? And finally, if short-term shocks to
inflation such as large changes in food and fuel prices influence inflation
expectations, then what could be the implications for the conduct of monetary policy.
The scope of the paper is restricted to these five questions. Other relevant related
issues such as whether inflation expectations are anchored in India, whether the
flexible inflation targeting regime has improved the performance on anchoring of
inflation expectations, and how effectively monetary policy has responded to risks to
inflation from inflation expectations, etc are outside the scope of this paper. Thus, the
paper is about examining whether information collected on household inflation
expectations through successive rounds of RBI surveys matter to understand wage-
price dynamics in India. Accordingly, Section Il examines the information content of
survey-based data on household inflation expectations in India from the stand point
of their relevance to predict and/or explain inflation. After investigating the usefulness
of such data, their relative importance in explaining inflation dynamics in India is
studied in Section Il in a New Keynesian Phillips Curve (NKPC) framework. How
household inflation expectations influence the wage setting behaviour is analysed
next in section IV. Available data on both rural and urban wages are used for this



analysis. The role of supply shocks in explaining large changes in inflation
expectations is attempted in Section V. Given the significant inter-state dispersion in
inflation as well as inter-city differences in inflation expectations of households, the
relationship between them is also studied in a panel data framework. Empirical
methodology applied in each section draws on available literature. In some cases, if
testable hypotheses are already tested in other available research papers using
other measures of inflation/inflation expectations or different other methodologies,
then their findings are reported under the review of literature in respective sections.
Concluding observations are presented in Section VI.

Il: Forward-looking Information content in Inflation Expectations of Households

While the theoretical debate on the subject of inflation expectations suggests
extreme possibilities — the Neo-classical endogenous model-consistent forward-
looking rational expectations on one hand and the Keynesian exogenous backward-
looking expectations on the other — the real life expectation formation processes
could be best explained by a hybrid New-Keynesian Phillips Curve (NKPC) that
allows role for both backward and forward-looking information (Taylor, 1982; Hubert
et al, 2018). Given that hybrid Phillips Curve specifications fit data well and also that
actual inflation dynamics often exhibit persistence, the micro founded justification for
hybrid NKPC comes from the assumption that a subset of firms, not all, set prices
following a backward looking approach. “...While the rational expectations revolution
has allowed for great leaps in macroeconomic modelling, the surveyed empirical
micro-evidence appears increasingly at odds with the full-information rational
expectation assumption (Olivier et al, 2017).”

While the assumption of rationality is crucial to theoretical policy frameworks,
understanding of changing dynamics in an economy may generally be imperfect, and
all agents that form expectations may also not know exactly the objective function of
the policy maker (Bernanke, 2007). Expectation formation could be a rational
learning process and “...learning takes time, the economic scene changes
continuously, information is costly and not all persons have equal opportunities for
access to same information set’ (Visco, 2014). Given that expectations are
unobservable, survey-based expectations provide necessary information to test the
relevance of rational expectations and assess their predictive power in analysing
inflation dynamics. As against the model-consistent version of expectations
propounded by Muth (1961), directly measured expectations from survey data have
been used widely for empirical validation of the role of expectations in monetary
policy analysis. “... Relative to a number of popular alternative measures of inflation
expectations (lagged inflation, professional surveys, Greenbook expectations, and



the Cleveland Fed expectations), consumer expectations yield the most stable
Phillips curve (CPIl-based) and provide the best fit during recent years. In a horse-
race of inflation expectations, consumer expectations remain a strong predictor of
inflation. (Olivier, 2017).” Survey-based expectations, however, may often yield
significantly different results from those hypothesised under rational or model-
consistent expectations.

Before using the household expectations data for India in an augmented
NKPC, it is important to assess the forward-looking information content in these
data. Two broad approaches are used in the empirical literature for this purpose:

(1) A test of whether expected inflation is an unbiased predictor of actual inflation,
which is also viewed as a test of rationality (De Brouwer and Ellis, 1998;
Sharma and Bicchal, 2018).

This test requires regressing actual inflation on expected inflation for the same time
period (as in equation 1).

T, =a+fE,_.m, +e ...(1)

Where m¢ is current period inflation, E,_,m, is expected inflation for current period t
formed at time(t — k), and ¢, is a white noise error. If households are unbiased, i.e.,

if they exploit all available information while forming expectations and do not commit
systematic forecast errors then: (a) actual inflation must equal expected inflation on
average, and (b) actual inflation must equal expected inflation plus a random
forecast error period by period (Kokoszczynski et al, 2010). For inflation expectations
to be viewed as unbiased predictors of inflation, the null hypothesis of & =0 and g =1

must hold.

An alternative form of the same test (which meets both necessary and
sufficient conditions of unbiasedness) involves regressing forecast errors from
equation 1 on a constant and to test the null hypothesis that the constant equals zero
(Holden and Peel, 1990).

n,—E_,1, =atg, .. (2)

Where g, is the error term and k = 1 (one quarter ahead) or 4 (one year ahead), as

the case may be depending on whether 3-months ahead or 1-year ahead inflation
expectations are used for empirical testing. If the null of @ =0 holds, that is an

empirical validation of unbiased expectations.

(2) The above test of unbiasedness does not help in understanding the dynamics
that drive the inflation expectations process. Information gathering is costly as
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well as time consuming and therefore assuming households to reflect full
information in their expectations may not be appropriate. Even with robust
information collection and analytical systems in place, inflation projections of
central banks and professional forecasters may deviate from the actual
inflation trajectory. Moreover, households often revise their expectations taking
into account past forecast errors. If permanent and transitory shocks are not
assessed correctly - which can happen even when agents are rational — then
one sided errors in expectations could be possible. A realistic assessment of
rationality, therefore, should focus on: (a) the long-run relationship (if not
convergence) between inflation and inflation expectations, and (b) short-run
dynamics in terms of what drives convergence to the long-run relationship.

While a test of Granger causality could help verify whether inflation
expectations entail any causal influence on inflation or vice versa, co-integration
analysis can establish the presence of a long-run relationship and the error
correction process can enable investigation of how inflation expectations adjust over
time to rational outcomes - or realised inflation (Berk and Hebbink, 2010;
Gerberding, 2009). Once co-integration between expected inflation and inflation is
established, at least one of the following two error correcting terms must be
statistically significant and correctly signed.

AE sy = Opp(Eeym, —m,y) + Tay (DAE, ey + Xap(DAn,. + ay, + &4, ---(3)
Am, = O (Epoym, —mey) + Tag (DAn, + Xay (AE, sy +ay +&, ..-(4)

If only the first error correction term matters, then inflation expectations
converge to or adjust towards actual inflation. This would suggest that inflation is not
influenced by inflation expectations, contrary to NKPC dynamics. However, that
could corroborate expectations converging to a rational outcome, as current
expectations can be based only the most recently available actual information. If only
the second error correction term matters, then inflation converges to inflation
expectations, validating the NKPC dynamics.

Identifying the nature of inflation expectations is another important aspect of
the expectation formation process. Broadly, expectations could be either forward
looking, backward looking or naive (i.e., inability to judge available information, or
lack of seriousness while responding to questions in surveys). An unconstrained
regression of the following form could help identify the relative role of these three
forms of expectations (Sharma and Bicchal, 2018).

n; =a+ fim.+ fom,, +Bm t e ..-(5)



B, represents the forward looking component of expectations and when g,= 1,
expectations can be viewed as fully rational. 8, signifies adaptive expectations and
B, naive expectations, i.e., past inflation and past inflation expectations determine
inflation expectations for the current period.

The above mentioned tests are applied to data on CPI inflation and inflation
expectations of households for India. The RBI survey of inflation expectations of
households, conducted since 2005° on a quarterly basis, collects quantitative and
qualitative information on inflation expectations, but the median/mean quantitative
value is commonly used to assess how expectations behave relative to underlying
CPI inflation. Quarterly information on 3-months ahead and 1-year ahead inflation
expectations provide reasonable time series data (Q1:2008 to Q3:2018) to test the
above specifications. As the survey data relate to major cities in India, for
comparison purpose CPIl-urban inflation (new series, for which data are available
since 2012) as well as CPI-IW (for which longer time series data are available) have
been used. Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) test results
indicate that the variables of interest are 1(1) and first difference stationary (Table 1).

Table 1: Unit Root Test Results

Variables | Augmented Dickey-Fuller | Phillips-Perron | Integration
Data in Levels

CPI(URBAN) -1.390 -1.067 1(1)
(0.56) (0.71)

CPI(COMBINED) -0.932 -0.929 I
(0.75) (0.76)

CPI-IW Inflation -1.305 -1.289 1(1)
(0.67) (0.63)

E,m, -2.497 -2.629 i)
(0.12) (0.09)

E.m., -2.657 2719 i)
(0.09) (0.08)

E.ftys -2.470 -2.450 i)
(0.13) (0.13)

Data in First Differences

ACPI(URBAN) -2.960 -6.446 0)
(0.05) (0.00)

ACPI(COMBINED) -3.691 -6.443 0)
(0.01) (0.00)

CPI-IW Inflation -5.790 -5.806 1(0)
(0.00) (0.00)

3 According to Das et al (2016), the RBI’s first survey started in September 2005, and only qualitative
information was the focus in the first two rounds, collected from four major cities. From the third round
in 2006, quantitative information (3-months ahead and 1-year ahead) from twelve cities started being
collected. Since the 30" round in December 2012, data are being collected from eighteen cities. Since
the data would have taken some time to stabilise, it may be appropriate to use these data after 2008
for drawing relevant empirical inferences.



AE,, -8.694 -9.046 1(0)
(0.00) (0.00)

AE_mr,, -5.775 -10.001 1(0)
(0.00) (0.00)

AE.m,, -8.205 -9.890 1(0)
(0.00) (0.00)

Note: p-value in parenthesis

Equation 1 estimates for Indian data relate to three measures of inflation (CPI-
C, CPI-Urban and CPI-IW) and two median measures of inflation expectations of
households (3-months ahead and 1-year ahead). Inflation data are in terms of
quarterly averages because data on inflation expectations are available on a
quarterly basis. Correlation coefficients indicate co-movement between inflation and
inflation expectations for different lags/leads (Annex Table 1a and 1b). Evolution of
both variables over time also suggest likely presence of some cause and effect
relationship between them (Annex Chart 1). The joint hypothesis of @ = 0 and g = 1

is rejected (as per p-values of Wald test with Newey-West corrected standard
errors), suggesting that inflation expectations are not an unbiased predictors of
inflation in India (Table 2).

Table 2: Unbiasedness Test of Inflation Expectations of Households

Constant (&) | Coefficient () |Wald Test (p-value)| Unbiasedness

E,m,., |CPI (Urban) -0.71 0.64 0.00 No
(1.640) (0.179)

CPI (Combined) -0.74 0.68 0.00 No
(1.820) (0.197)

CPI (IW) .024 0.71 0.00 No
(2.846) (0.264)

E,m.., |CPI (Urban) 1.26 0.39 0.00 No
(1.873) (0.177)

CPI (Combined) 1.16 0.43 0.00 No
(1.959) (0.184)

CPI (IW) 1.74 0.43 0.00 No
(2.457) (0.202)

Note: Standard errors in parentheses

An alternative test of unbiasedness following Equation 2, i.e., &« = 0 (as per p-

values of t-test with Newey-West corrected standard errors) also suggests that
inflation expectations do not work as unbiased predictor of inflation in India (Table 3).
Validation of the hypothesis that the mean forecast error is not very different from
zero, and given the relative superiority of this test compared with equation 1 (as
explained by Holden and Peel, 1990) requires further robustness tests through a
deeper analysis of inflation expectations dynamics.
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Table 3: Alternative Test of Unbiasedness

CPI Urban CPI- Combined CPI IW

1 year 3 Month | 1 year 3 Month 1year |3 Month
Ahead Ahead Ahead Ahead Ahead | Ahead

t-test (d=0) | 6.20*** 4.39*** 5.78*** 3.97*** 5.15*** | 3.00***

p<0.05 p<0.01, p<0.001;t-values in parentheses

Difference p-values of t-test Unbiasedness
CPI(IW) — E,_,m, 0.00 No
CPI (Urban) — E,_,m, 0.00 No
CPI (Combined) — E,_ 7, 0.00 No
CPI (IW) —E,_,, 0.00 No
CPI (Urban) — E,_,m, 0.00 No
CPI (Combined) — E,_,m, 0.00 No

A major reason why any test of rationality or unbiasedness should also
explore the underlying dynamics behind the expectation formation process is that
rational agents may adjust their forecasts over time to new information and past
errors, and even if hard survey-based data show high degree of persistence in errors
from expectations (a common test of rejection of rational expectations hypothesis),
such errors may not persist in the long-run. Short-term shocks may impact 3-months
ahead or 1-year ahead inflation expectations significantly (i.e., disproportionately
more than the headline inflation), giving rise to persistence in errors from
expectations, which may not persist in the long-run if all agents who provide
information through the survey are rational and adjust their expectations taking into
account past errors in judgement.

The sequential approach to examine underlying dynamics could start with a
Granger Causality Test, which is about trying to infer causal relationship between
two stochastic variables (inflation and inflation expectations) without imposing any
pre-judged theoretical structure. Granger causality test results indicate that inflation
expectations do not cause inflation, but instead inflation expectations are influenced
by inflation (Table 4). Does this mean inflation expectations do not matter to inflation
dynamics in India? The answer to this question is that Granger causality may often
be a flawed test of rational expectations — “...If the rational expectation hypothesis is
true, it will make Granger-causality tests’ findings contradictory to the real direction of
causal relation (Maziarz, 2015).” The argument here is that past and present can
influence the future, but future cannot influence current as per the very essence of
Granger causality. Notwithstanding this challenge, Granger causality tests are often
used in empirical literature on this subject on the ground that expectations about
future are formed today, and therefore, expectations that matter to analyse the
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current state of inflation would have been formed in the past. Survey data may have
certain limitations because of which one may not get the expected causal influence
of inflation expectations formed in the past on current inflation.

Table 4: Granger Causality Tests

| CPI(IW) | CPI(URBAN) | CPI (COMBINED)
3 Months Ahead Inflation Expectation (p values)
E.m.,, does not Granger Cause m, 0.339 0.144 0.229
m, does not Granger Cause E, ., 0.072* 0.005*** 0.011**
1 Year Ahead Inflation Expectation (p values)
E,m,,, does not Granger Cause m, 0.425 0.150 0.138
m, does not Granger Cause E,m,, ., 0.149 0.002*** 0.004***

*p-value significance level (*** - 1%; ** - 5%, * - 10%)

The next step in examining inflation expectations dynamics is to identify
whether there is a long-run co-integrating relationship between inflation and inflation
expectations, and to assess what the error correction mechanism tells about
rationality of expectations. Johansen Trace test results indicate the presence of one
co-integrating relationship each between relevant pairs of inflation expectations and
inflation, excluding the pair 1-year ahead inflation expectations and CPI-IW inflation
(Table 5). Importantly, error correction terms for all relevant pairs (of inflation
expectations and inflation) suggest that inflation expectations adjust to the long-run
relationship over time (Table 6). This is a test of rationality because expectations
converge to the rational value, which is not known at the time when expectations
were formed, as households revise their expectations over time. Thus, even when
inflation and inflation expectations deviate from their long-run relationship, eventual
reversion to the long-term path is ensured by households as they revise their
expectations.

Table 5: Johansen Co-integration (Trace Test)

| CPI(W) | CPI(URBAN) | CPI(COMBINED)
Inflation Expectations One quarter ahead (Trace Statistic)
H,: None 17.72** 19.56** 16.78**
H,: At most 1 3.57 242 2.07
Inflation Expectations One year ahead (Trace Statistic)
H,: None 13.02 20.12** 17.69**
H,: At most 1 3.27 2.35 2.20

*** ** *denote significance at the 1, 5, or 10 per cent level. Lag length is as per AIC/SIC criterion.
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Table 6: Error Correction (Adjustment) Coefficients

| CPI (IW) | CPI(URBAN) | CPI(COMBINED)
Inflation Expectations One quarter ahead [t statistics]
5. . -0.57*** -0.59*** -0.60***
[-4.61] [-3.42] [-3.22]
o, -0.09 -0.21 -0.20
[-0.64] [-1.51] [-1.31]
Inflation Expectations One year ahead [t statistics]
5 . Not cointegrated -0.74*** -0.77***
[-4.45] [-4.38]
o, Not cointegrated -0.17 -0.21
[-1.29] [-1.40]

> ** * denote significance at the 1, 5, or 10 percent level; Values in [ ] are robust standard errors.

The final step in the process of understanding the inflation expectations
dynamics is to test the statistical significance of B4, B2 and Bs in equation 5. While
one-year ahead inflation expectations are found to be adaptive, 3-months ahead
expectations are both adaptive and naive. In the short-run, it appears that
households repeat expectations of the previous period, and adjust expectations only
for new information in actual inflation. This methodology was applied first by Sharma
and Bicchal (2018) to Indian data for WPI inflation (for the period Q4: 2006 to Q2:
2015) and the findings were similar to what is reported in this paper for CPI-IW, CPI-
C and CPI-Urban. Das (2014) also tested the rationality of household inflation
expectations in India using data on WPI and CPI-C for the sample period September
2008 to December 2013 and found that the rationality hypothesis was rejected for
CPI-C, if not for WPI.

Table 7: Nature of Inflation Expectations

3-months ahead inflation

1-year ahead inflation expectations -
expectations

CPI-Urban | CPI-Combined| CPI-IW | CPI-Urban |CPI-Combined [ CPI-IW
B, (Rational) | -0.288 -0.287 | 0.00751| -0.363 -0.300  |-0.0428
B, (Adaptive)| 0.879*** 0.884** | 0.567**| 0.758" 0.711* 0.320
B (Naive) 0.243 0.273 0246 | 0.476* 0.460* | 0.491*

*p<0.05, ** p<0.01, ** p<0.001

The broad empirical inference that could be drawn from this section is that
inflation expectations of households do not influence the process that generates
inflation. Notwithstanding some evidence of no systematic errors in judgement (i.e.,
errors being stationary) and expectations adjusting to the rational outcome through a
self-learning process, the expectation formation process is found to be either
adaptive or naive. While the estimated error correction results are contrary to the
NKPC dynamics, in the next section the statistical significance of inflation
expectations in NKPC is tested directly.
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lll: Household Inflation Expectations in the Phillips Curve

In the theoretical and empirical literature the treatment of inflation
expectations in a Philips Curve framework to study inflation dynamics has changed
significantly over time (Gordon, 2013). All broad approaches - the expectations
augmented Philips curve, the new Keynesian Philips Curve (NKPC) and the hybrid
versions of NKPC — however emphasise that inflation expectations can influence
current inflation.

In the Gordon triangle approach, inertia, demand and supply are the three key
determinants of inflation. As per this approach, past inflation reflects generalised
inflation inertia; the role of supply shocks (which could shift the short-run Philips
curve) is explicitly recognised; and, output-gap can be used as a convenient proxy of
demand conditions. The key point to note in this approach is that when past inflation
influences current inflation, it reflects generalised backward looking inertia — arising
from either explicit contracts dampening the speed of changes in prices and wages,
or input price changes possibly taking longer time to transmit through the supply
chain to final prices - rather than backward looking inflation expectations. In NKPC,
however, forward looking inflation expectations that respond rationally to policy
changes play a key role in influencing inflation. Thus, unlike the Gordon approach,
this approach does not recognise any role of inertia or supply shocks, the latter
usually getting suppressed in the error term (Equation 6).

T.=aE n+B(Y -V =) .. (6)

As NKPC does not fit real life data well, hybrid versions of NKPC (Gali and
Gertlar, 1999) are commonly used in practice (Equation 7)*.

7, = Oy + OBt + B (Y = Y*) + pZi + e ... (7)

Unlike the emphasis of NKPC on model consistent rational expectations,
hybrid expectations are backward looking as well as forward looking, with the relative
size of each (when arand a, are constrained to add up to one, or even otherwise)
being a country specific empirical issue. Supply side shocks (Z:;) are explicitly
recognised as plausible determinants of inflation. e; is the serially uncorrelated error
term. Recent empirical research for the US suggests that: (a) the role of economic

“In empirical estimates when the output gap coefficient is insignificant, that could reflect either output
gap is a poor proxy of marginal cost (because only under certain restrictions on technology and labour
market structure that output gap could be a proxy of marginal cost) or incorrect measurement of
output gap (Aysegul, 2011). In pure versions of NKPC, with no role for backward looking expectations
or intrinsic inflation inertia, current inflation is essentially discounted future marginal costs, i.e., prices
are set by firms on assessment of future demand and cost conditions, and if monetary policy can
credibly commit to keep output gap zero in future, disinflation without sacrifice of output is possible. In
real life, however, disinflation involves sacrifice of output.
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slack (or unemployment gap/output-gap) as a determinant of inflation has weakened
significantly (i.e., the slope of the Phillips curve is close to zero); (b) the coefficient of
inflation persistence (or backward looking expectations, and in some sense,
unanticipated change in inflation) has declined over time; and, (c) the importance of
forward looking inflation expectations as a determinant of inflation has increased
over time, which highlights the significance of sustained emphasis of monetary policy
on anchoring inflation expectations (Jorda et al, 2019)

While using survey-based measures of inflation expectations as proxies of
forward looking expectations in the above specifications, one needs to recognise that
if household expectations are not rational (as found empirically in section Il) then
such data cannot be used in NKPC, but in hybrid versions of NKPC, survey-based
data on expectations may actually work well. In Poland, empirical estimates
suggested that survey-based measures of inflation expectations (of consumers,
financial market participants, and business enterprises) perform better than model-
consistent rational expectations in forecasting inflation (Lyziak, 2010). While several
empirical studies on India validate the significance of Phillips curve to explain
variations in inflation - notwithstanding differences in the specification of the Phillips
curve or in the choice of inflation variable (i.e., WPI, CPI-IW or CPI-C) - we add a
new dimension to this research by applying household inflation expectations as a
proxy of forward looking expectations for testing the performance of the Phillips
Curve in explaining inflation dynamics in India (for a review of empirical studies on
India, refer to Behera et al, 2017)°. Using consensus forecast data in NKPC
framework (augmented with imported inflation, i.e., international commodity prices)
Guimaraes and Papi (2016) found both forward looking and backward looking
components of expectations as key determinants of CPI inflation in India, with their
respective weights coming close to half. At higher inflation levels, greater inertia (or
backward looking expectations) suggested higher sacrifice ratio. Importantly,
commodity prices turned out to exert influence on inflation over and above what may
be already captured in inflation expectations. Patra et al (2014) tested alternative
specifications to establish the relevance of backward looking nature of Phillips curve
for India to WPI inflation dynamics, and argued that inflation persistence may have
four components, including inflation expectations measured by one period ahead
inflation. Given the challenge of measuring inflation expectations, instead of any
survey-based data, they used one period ahead actual inflation, and their estimated
coefficient at 0.6 was close to the value of the coefficient of intrinsic persistence (or

® Most empirical studies for India have also used WPI, CPI-IW or CPI-C (back-casted using CPI-IW)
inflation, whereas we use actual CPI-C data along with information on household inflation
expectations in hybrid specifications of Phillips curve.
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backward looking inflation). Patra and Ray (2010) extracted model based inflation
expectations to study what factors influence expectations and concluded that past
inflation, food and fuel shocks, output gap and real interest rate can explain
variations in inflation expectations. Model consistent rational expectations are
incorporated in the framework used by (Benes et al, 2016), under which the
expectation formation process is endogenous to monetary policy credibility (i.e.,
expectations are more backward looking when the credibility is low). Examining
Phillips curve relationship at the state level, Behera et al (2017) also confirmed the
significance of Phillips curve to explain inflation dynamics in India, but they assumed
expectations to be adaptive in all specifications of the Philips curve. Das (2014),
using lead WPI inflation as the proxy of forward looking expectations over the
sample period Q2:1996 to Q4:2013, and imposing the restriction that the sum of the
coefficients for forward looking and backward looking expectations is equal to one,
concluded that the coefficient of backward looking expectations generally dominated
forward looking expectations, implying high degree of inflation persistence and
resultant lagged impact of monetary policy on inflation.

Given the available empirical support for the relevance of Phillips curve to
India, we attempt to examine the explanatory power of household inflation
expectations in explaining variations in CPI-C and CPI-Urban inflation in hybrid
versions of the Phillips curve. Since expectations are measured directly through
surveys, ordinary least squares (OLS) estimates are used. Moreover, rationality is
not imposed a priori, and accordingly a constant is added to all regression equations.
Output-gap measures are based on deviations of quarterly GDP from HP filter based
trend GDP. When only 3-months ahead inflation expectations and output gap are
used as the determinants of inflation, in all five equations (for CPI-C, CPI-Urban,
CPI-IW, CPI-C non-food non-fuel, and CPI-Urban non-food non fuel) household
inflation expectations emerge statistically significant (Table 8). Output-gap (four
quarters lagged) coefficient appears statistically significant for all measures of
inflation, excluding CPI-IW. When oil price shock is included in the modified version
of the Phillips curve, that does not help improve the explanatory power of the model
(Table 9). This would suggest that oil price shocks may not have additional
explanatory power beyond what is already captured in households’ inflation
expectations. Importantly, the overall explanatory powers of NKPC models with
household inflation expectations do not improve relative to similar models with
backward looking inflation expectations (Annex Table 2). When both backward
looking expectations (inflation with one period lag) and forward looking household
expectations were used together in Phillips curve equations (constraining the two
coefficients to add up to one, or without imposing any such constraint), individual
coefficients appear either very high or low (relative to models with either only
backward looking expectations or forward looking expectations), with one of them
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turning out to be statistically insignificant in most cases (Annex Table 3). Only for
CPI-Urban inflation, both past inflation and household inflation expectations are
found to be statistically significant, but the output-gap coefficient is not statistically
significant in such specifications. Similar results are obtained when 1-year ahead
inflation expectations are used (Table 10 and 11).

In this section, the aim is to test whether household inflation expectations
matter to explain inflation dynamics in a Phillips curve framework in India, rather than
to capture the impact of all plausible determinants of inflation. Given that household
inflation expectations are adaptive, and also that there is high degree of correlation
between past inflation and current inflation expectations (as per Annex Table 1),
what this section finds is that household inflation expectations in the Phillips curve —
even if they are not fully rational (as discussed in Section Il) - help explain inflation
dynamics, though only when substituted for backward looking expectations in the in
the Phillips curve.

Table 8: Phillips Curve without Oil Price Shock
(1-Quarter ahead Inflation Expectations)

(1) (2) 3) (4) ()

CPI Core CPI (Industrial
CPI Urban Combined Core urban combined W(orkers)

Three Months ahead  0.798™ 0.828™ 0.429" 0.401" 0.899"
Inflation Expectations  (0.139) (0.122) (0.0811) (0.0636) (0.172)
Output Gap (-4) 0.484 0.472" 0.385" 0.326 0.481

(0.177) (0.153) (0.114)  (0.0900) (0.239)
Constant -2.507 -2.434 0.969 1.528 -3.011

(1.256) (1.147) (0.789) (0.604) (1.629)
Observations 22 22 22 22 22
Adjusted R? 0.705 0.761 0.603 0.702 0.619
ADF test of errors 0.01 0.01 0.03 0.01 0.02

(p-values)

Note: Standard errors in parentheses. p <0.05, p<0.01, p<0.001
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Table 9: Phillips Curve with Oil Price Shock
(1- Quarter ahead Inflation Expectations)

(1) (2) 3) (4) ()

CPI Core CPI (Industrial
CPI Urban Combined Core urban combined W(orkers)

Three Months ahead  0.779 " 0.816" 0.388" 0.3717 0.936"
Inflation Expectations  (0.135) (0.121) (0.0725) (0.0568) (0.178)
Output Gap (- 4) 0.470° 0.463" 0.354" 0.304" 0.509

(0.182) (0.157) (0.108) (0.0869) (0.259)
Oil Price Shock 0.0183 0.0120 0.0402 0.0289 -0.0361

(0.0257)  (0.0220)  (0.0212) (0.0138) (0.0303)
Constant -2.312 -2.307 1.396 1.834" -3.394

(1.210) (1.121) (0.714) (0.540) (1.650)
Observations 22 22 22 22 22
Adjusted R? 0.694 0.750 0.648 0.733 0.613
ADF tests errors 0.01 0.01 0.01 0.01 0.02

(p-values)

Note: Standard errors in parentheses. p <0.05, p<0.01, p<0.001

Table 10: Phillips Curve without Oil Price Shock
(1-Year ahead Inflation Expectations)

(1) (2) (3) (4) (5)
CPI Urban CPI Core urban Core CPI (Industrial

Combined combined Workers)

One Year Ahead 0.702" 0.727" 0.388" 0.360 0.760"
Inflation Expectations (0.128) (0.113) (0.0777) (0.0607) (0.159)
Output Gap (-4) 0.394 0.379° 0.337 0.281 0.378

(0.197) (0.173) (0.123) (0.0998) (0.265)
Constant -2.344 -2.249 0.938 1.530° -2.492

(1.294) (1.175) (0.823) (0.621) (1.707)
Observations 22 22 22 22 22
Adjusted R? 0.692 0.743 0.624 0.716 0.557
ADF test of errors 0.01 0.01 0.02 0.01 0.02

(p-values)

Note: Standard errors in parentheses. p <0.05, p<0.01, p<0.001
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Table 11: Phillips Curve with Oil Price Shock
(1-Year ahead Inflation Expectations)

(1) (2) 3) (4) (5)

CPI Core CPI (Industrial
CPI Urban Combined Core urban combined Workers)
One Year ahead 0.688" 0.7217 0.359" 0.3417 0.806 "
Inflation Expectations  (0.137) (0.123) (0.0738) (0.0557) (0.183)
Output Gap(-1) 0.0216 0.0252 0.144 0.149 0.156
(0.317) (0.270) (0.171) (0.130) (0.357)
Output Gap (-4) 0.382 0.371 0.297 0.247 0.386
(0.203) (0.180) (0.116) (0.0932) (0.285)
Oil Price Shock 0.0139 0.00732 0.0335 0.0224 -0.0427
(0.0316) (0.0269) (0.0225)  (0.0146) (0.0393)
Constant -2.190 -2.169 1.302 1.769" -2.986
(1.350) (1.252) (0.797) (0.576) (1.912)
Observations 22 22 22 22 22
Adjusted R? 0.659 0.714 0.656 0.748 0.528
ADF Test of Errors 0.01 0.01 0.01 0.01 0.01

(p-values)

Note: Standard errors in parentheses. p <0.05, p <0.01, p<0.001

IV: Inflation Expectations and Wage Dynamics

One of the major arguments on the need for monetary policy to anchor
inflation expectations is that the risk of a wage-price spiral can be averted.
Information on household inflation expectations collected through surveys may not
fully satisfy the rational expectations hypothesis, but may still contain useful
information to help assess how they influence current prices by impacting wage and
price setting behaviour of economic agents. In the labour market, inflation
expectations of both employers (firms) and employees may determine nominal wage
increases. However, given that acquiring new information could be costly, one would
expect firms to be more forward looking than employees®. If inflation expectations of
employees and employers diverge, then transmission of the former to wages may
depend on the degree of unionisation, or bargaining power of labour.

In countries that face uncertainty about availability of data on unemployment,
wage growth could often be used as an early warning labour market indicator of
inflation. Wage growth, however, may reflect the impact of a combination of factors —
inflation expectations, slack in the labour market and labour productivity - and the

® In India, unlike household inflation expectations (assumed as expectations of employees) which
have remained persistently higher than actual inflation, inflation expectations of professional
forecasters (whose analysis may matter to firms for their investment and pricing decisions) are closer
to the inflation trajectory projected by the RBI and importantly, inflation expectations of firms (as per
the Business Inflation Expectations Survey of 1IM, Ahmedabad) are closer to the inflation target. This
experience is similar to that in Poland where anchoring of forward looking expectations of financial
analysts and enterprises is found to be much higher than backward-looking inflation expectations of
consumers (Lyziak, 2013).
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transmission of inflation expectations to inflation may depend on how the latter two
factors may be evolving. Moreover, in the presence of large scale involuntary part
time employment or temporary contract labourers, transmission of inflation
expectations could get dulled. Since the global financial crisis, subdued wage
pressures and declining share of labour in total income has complicated assessment
of risks to inflation from wages. In the US, the impact of tighter labour market
conditions on wages has been dampened by decline in trend productivity growth and
labour share in income, even as other factors such as automation, offshoring,
decline in unionization and globalisation also played their role (Abdih, 2018). In most
advanced economies, nominal wage growth has been more sluggish than what is
suggested by standard Phillips curve estimates, and structural changes in the
bargaining power of labour and competition from foreign workers could explain part
of the subdued wage growth (Arsov, 2018). Greater monopsony power of employers
(as highly concentrated labour markets depress wages) and weakening bargaining
power of workers have impacted wage dynamics, entailing implications for monetary
policy (Krueger, 2018).

The importance of wage dynamics in inflation analysis is evident from the high
share of labour income in total income. In most developed economies, however,
labour shares have declined over time (Pekka, 2011). In India, data from Annual
Survey of Industries (ASI) indicate that the shares of wages (of workers) and total
emoluments (of salaried employees) taken together constitute about 31.7 per cent of
net value added (NVA). As against the industrial sector, for the economy as a whole,
national income data suggest that labour share (compensation of employees) in net
value added (NVA) is about 34 percent (Chart 1A and 1B). This would suggest that
wage dynamics should matter to inflation dynamics, from the stand point of both
input cost and aggregate demand effects associated with changes in wage growth.

Chart 1A: Labour Share in Chart 1B: Share of labour
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Given that inflation expectations data relate to some major cities, in the
absence of data on wages relating to urban areas, data on staff costs (for
manufacturing and services) sourced from CMIE are used here. While in the
manufacturing sector the share of wages and salaries in total expenses works out to
about 6 per cent, in the services sector the comparable share is higher at about 13
per cent’. Strikingly, in the manufacturing sector, per employee costs on wages and
salaries have been declining in the recent period, notwithstanding household inflation
expectations hovering much above actual inflation, implying the loss of bargaining
power of labour. One would expect, therefore, empirical estimates not to validate
transmission of inflation expectations to quarterly growth in staff costs.
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In the absence of data on inflation expectations of households in the rural
areas, it is hypothesized that if rural households have similar inflation expectations
as in the urban areas (given the high correlation of 0.96 between CPI-urban and
CPl-rural inflation for the period January 2012 to December 2018), then inflation
expectations of households (one year ahead) can also influence rural wages. Time
series data on rural wages suffer from the problem of a statistical break (i.e., the old
series is up to October 2013 and the new series is from November 2013, but without
a linking factor). Moreover, the classification of labour groups has changed in both
series. If one picks common comparable groups from both series, then data on
“harvesting” could be used as a proxy for agricultural labourers and data on
“‘masons” could be used as a proxy for non-agricultural labourers. Such data for the
period December 2006 to September 2017 plotted in Chart-3 show that there could

! Quarterly data up to March 2017 are used because thereafter full sample data are not available.
Data on total employees available for end March of every year are interpolated to arrive at quarterly
per employee costs. The average shares compare well with the share of staff costs (as against only

wages and salaries) in total expenses of non-government non-financial listed companies for 2016-17
reported in the RBI Bulletin Article of June 2018.
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be some relationship between inflation expectations and rural wages, which could
become clearer if estimated empirically®.

Chart 3: Rural Wage Growth, Inflation, and Inflation
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Before starting the empirical exercise, it is hypothesised that the wage-setting
behaviour could be influenced by both past inflation (i.e., backward looking) as well
as inflation expectations (i.e., forward looking) (Gali, 2011; Blanchard, 1986; Taylor,
1979). Accordingly, the wage setting model used in this paper is:

W, =k PZ,P."

Where W, is current wage level, P,_, is previous period price level, B,., is
expected price level, and k is a vector of other exogenous factors that affect the
wage setting behaviour. Here « signifies the weightage the households give to past
inflation and accordingly 1 — a is the weightage assigned to future expectations. The
above equation is reduced to:

W, dk P._,

_=_+ﬂf

'E t+1
_|_ 1 — | —
W,k P,_, ( )

Pr+1

The relevance of both backward looking and forward looking inflation to wage
setting behaviour in India (for manufacturing staff costs, services sector staff costs,
agricultural wage costs and non-agricultural rural wage costs) is examined here. All
variables considered are found to be I(1) (i.e., stationary in first difference), and the
estimated results are presented in Table 12. Each equation is estimated twice, i.e.,

8 CPI-C back-casted data are taken from the Report of the Expert Committee to Revise and
Strengthen the Monetary Policy Framework (Chairman: Dr. Urjit R Patel). Such back-casted data are
not available for CPI-C (excluding food and fuel). Therefore, wherever required, CPI-IW (excluding
food and fuel) has been used as a proxy measure of underlying inflation.
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without imposing any restriction on the coefficients of backward looking and forward
looking inflation expectations, and then imposing the restriction that these two
coefficients add up to one.

Table 12: Inflation Expectations and Wage Growth

(1) (2) (3) (4)
Harvesting |Mason Wage Manufacturing Services per
Wage Growth Growth per Employee | Employee Staff
Staff Cost Growth| Cost Growth
Median One Year Ahead 0.795 0.845 -1.854° 0.307
Inflation Expectations (0.317) (0.172) (0.813) (0.678)
Inflation (CPI -C) 0.678 0.794" 1.860" -0.412
Quarterly Average (t-1) (0.443) (0.242) (0.650) (0.599)
Dec2013-Sep2014 D 2.566 2.346~
(1.086) (0.756)
Post_Dec 2014 D -9.188"" -5.431"
(2.058) (1.213)
Constant 1.804 -2.399 9.039 7.926
(3.266) (1.683) (7.169) (7.549)
Observations 46 46 41 41
Adjusted R* 0.75 0.88 0.20 0.01
Unit Root Tests of error 0.00 0.00 0.01 0.05
(p-values)
Wald Test

(Coefficient of median 1-year Inflation Expectations + coefficient of last period CPI-C
quarterly average inflation =1 )

F 1.97 13.89 2.62 2.08

Prob > F (p-values) 0.17 0.00 0.11 0.16

Note: Standard errors in parentheses; p <0.05, p <0.01, p <0.001.

In the unrestricted formulations of the equations, the coefficients of both
lagged inflation and one year ahead inflation expectations of households are
correctly signed and statistically significant for non-agricultural rural wages (Table
12). For agricultural rural wages, only forward looking expectations come statistically
significant. The explanatory power of inflation expectations in the regression
estimates also look high for rural wages. In the restricted versions, F values reject
the hypothesis that the two coefficients add up to one for mason wages, which
indicates that as per the estimated values of individual coefficients in the equation,
the combined impact of backward looking and forward looking expectations on
wages could be greater than one. Unlike rural wages, for y-o-y growth in staff costs
in the services sector, coefficients of inflation expectations — both past inflation and
one year ahead inflation expectations — are not found to be statistically significant.
As regards growth in per employee staff costs in manufacturing, the coefficient for
one year ahead inflation expectations turns out to be negative and statistically
significant, which is consistent with the decline in per employee staff costs in the
recent quarters as plotted in Chart 2A One presumes this reflects weaker bargaining
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power of labour in manufacturing because of similar factors highlighted in the
literature for other countries — globalisation and cheaper imports, automation,
monopsony power of employers due to concentration of production in large firms,
wakening unionisation, efc. To examine whether inflation expectations of more
informed households in the sample could alter the findings relating to staff costs, we
compared mean values of one year ahead inflation expectations of financial sector
employees with other survey respondents, but surprisingly, all categories of
respondents seemed to have revealed similar average inflation expectations over
time in the past (Annex Chart 2).

The second stage of this exercise is to find out whether or not higher wages
(influenced by inflation expectations) give rise to higher inflation. This aspect was
studied in detail by Kundu (2018) for India, and she found that prices influence
wages, rather than wages influencing prices, implying limited risk of a wage-price
spiral. These findings were based on estimates that used data on rural wages for the
period November 2013 to November 2017. Taking into account the fact that modified
Phillips curve approach has already been applied in Section lll, in this section
inflation is estimated as a function of wage growth (without any output gap variable
or other determinants of inflation in the equation) with a view to identifying the
presence of any long-run co-integrating relationship between them (using
Johansen’s methodology). These estimates use quarterly data for the period
December 2006 to June 2018. While modelling, we have used two control dummies:
Dec2013-Sep2014_D and Post_Dec 2014_D. The monthly wage series was revised
in November 2013. Therefore in wage growth calculation from November 2013 to
October 2014 both old and new data are used. To control for this data revision effect
we have created a dummy Dec2013-Sep2014_D, which takes the value 1 if the
quarter falls in between December 2013 and September 2014, else 0. From
December onwards, the wage growth has been calculated using new data only, to
control this we have used a dummy Post Dec 2014 D which is 1 if the quarter is in
or after December 2014, else 0. It is observed that agricultural wage growth
influences inflation and vice-versa, with the presence of long-run co-integrating
vectors (and the statistically significant error correction terms falling within -1 to 0 not
only validates the presence of a long term relationship but also indicates short-run
adjustments to restore the long-run equilibrium) (Table 13 and 14). For staff costs
(both manufacturing and services) Johansen’s co-integrations tests do not provide
any evidence of long-run relationship with CPI-C inflation.
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Table 13: Vector Error Correction Model for Harvesting Wage Growth

Short run adjustment equations
A. Harvesting Wage Growth A.Inflation

Error Correction Term -4.09 x 107 -2.003 107"4x**
AHarvesting Wage Growth

t-1 0.019 0.188*

t-2 -0.072 -0.190

t-3 0.257 0.142
A.Inflation

t-1 -0.170 0.057

t-2 -0.412 -0.199

t-3 -0.048 -0.194

Long run Relationship
Harvesting Wage Growth=2.818 x CPI Inflation

***p<0.01, ** p<0.05, * p<0.1

Table 14: Vector Error Correction Model for Mason Wage Growth

Short run adjustment equations
A.Mason Wage Growth AInflation

Error Correction Term -0.213*** -0.120***
A.Mason Wage Growth

t-1 -0.483*** -0.449

t-2 0.157 0.079
A.Inflation

t-1 0.092 -0.122

t-2 -0.145 -0.199

Long run Relationship
Mason Wage Growth=1.266 = CPI Inflation + 5.329

*** n<0.01, ** p<0.05, * p<0.1

Thus, there is some empirical evidence to support the hypothesis that high
inflation expectations of households influence rural wages. Moreover, both
agricultural and non-agricultural wages seem to be influenced more by forward
looking inflation expectations than past inflation. For rural wages, convergence to
long-run steady state also results through adjustments by both wages and inflation,
indicating that expectations driven wage pressures could lead to higher CPI-C
inflation. This, however, does not stand the test of robustness, because inflation
expectations data collected from cities should matter more to growth in staff costs in
manufacturing and services activities, where the empirical results do not provide any
evidence on inflation expectations induced wage pressures.
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V: Key Drivers of Household Inflation Expectations

When inflation expectations deviate persistently from the inflation target, it
becomes important to examine what drives expectations, given the risks highlighted
in the previous two sections that high inflation expectations can potentially influence
current wage growth and inflation. Past inflation is widely reported in the literature to
be a predictor of inflation expectations, as households inherently are subject to
“sticky information” problem and often adjust to new information only gradually in a
backward looking manner (Ha et al, 2019). Household survey participants may also
represent an unknown mix of informed and uninformed consumers®, with the latter
assigning disproportionately high weight to frequently purchased items (like food) or
what gets publicised widely (like petrol and diesel), which in turn could create a
wedge between actual inflation and inflation expectations. The major challenge for
inflation management when short-term supply shocks influence inflation expectations
is that inflation is not only impacted directly by these shocks but also through second
order amplifications. Normally, food and fuel shocks are expected to be transitory
and their impact on inflation, though sudden and large, should dissipate over time,
allowing space for monetary policy to see through. Moreover, only persistent food
and fuel shocks should feed into inflation expectations, posing the challenge of
second round amplification, which monetary policy needs to resist. But when
transitory shocks also impact inflation expectations, the space for accommodating
such shocks may become limited. In countries where credibility of monetary policy is
high, not only non-food inflation persistence is low but also transmission of food price
shocks to non-food prices is smaller, allowing space to accommodate food shocks.
However, in countries with low monetary policy credibility, monetary policy would
have to react more forcefully to non-food price shocks because of higher persistence
in non-food inflation, and even more forcefully to food price shocks because of the
risk of spillover to non-food inflation (Walsh, 2016). When inflation expectations are
anchored, the challenge for monetary policy is much less. Anchoring here means
relative insensitivity of inflation expectations to incoming data (Bernanke, 2007). In
other words, expected inflation should not change because of current inflation
increasing in response to a temporary shock. Importantly, changes in inflation may

° In Austria, empirical research suggests that respondents who have lower income or educational
attainment, and are older tend to report higher inflation expectations. Women also generally report
higher inflation expectations than men (Fritzer, 2015). In the US, survey participants having financial
difficulties, pessimistic attitude and downbeat expectations of income growth have an upside bias in
inflation expectations (Ehrmanny, 2015). In India, it has been reported that economic policy
uncertainty and global financial market volatility influence inflation expectations of households
(Ghosh, et al, 2017). Das et al (2016) found that in India, older and female respondents or those
working in non-financial sectors were more pessimistic and reported generally higher inflation
expectations. If one adjusts the data set for such respondents, empirical estimates show much less
biased results. The upward bias in household inflation expectations in India results from three
asymmetries, as reported by them.
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be driven by several non-monetary factors, but monetary policy must anchor inflation
expectations for restoring the economy back to stable inflation (Davis, 2012).

Survey-based data on inflation expectations wusually reflect large
heterogeneity in expectations, while empirical literature often focuses on median/
mean values of expectations. This reflects the influence of theoretical
macroeconomic models, which assume that people use common information and
form expectations rationally, leaving little room for disagreement. Since in real life
people tend to differ in many ways, and often widely, in forming their expectations,
no single model can possibly help explain how expectations are formed (Mankiw et
al, 2003). In India, an analysis of dispersion in individual responses suggested that
for 3-months ahead expectations disagreement levels are higher than for 1-year
ahead expectations, and there is greater consensus when inflation rises than when
inflation declines (Jayaraman et al., 2018). Notwithstanding this challenge, given the
importance of inflation expectations to price stability mandate of a central bank which
is defined in terms of the headline CPI-C inflation, following the commonly used
empirical approach in the literature, this section examines the influence of food and
fuel shocks on inflation expectations of households.

Available empirical analysis on the subject for India suggests that food and
fuel price shocks significantly influence inflation expectations of households. The
Report of the Expert Committee to Revise and Strengthen the Monetary Policy
Framework (Chairman: Dr. Urjit R Patel) used a panel data framework to examine
how food and fuel inflation (as measured in CPI-IW) influence both 3-months and 1-
year ahead inflation expectations of households. Empirical evidence on significant
influence of food and fuel shocks on inflation expectations was considered as one of
the justifications for setting headline inflation as the target for monetary policy. In a
Bayesian Vector Auto Regression framework it found that food and fuel shocks had
the largest and most persistent impact on inflation expectations. An updated
assessment of the same hypothesis (using data for the period September 2008 to
December 2014 and specific food and fuel items) yielded somewhat similar results —
changes in prices of fruits and vegetables and petrol explain almost 60 per cent of
variations in 3-months ahead inflation expectations, while longer-term expectations,
as one would expect, were found to be more stable (RBI, 2015). Das et al (2016)
found that even after controlling for observed household characterises — such as age
group, gender, and employment category — and including lagged inflation in the
model, food and energy shocks had significant impact on inflation, though the
explanatory power of the model may not increase much. This section uses CPI-
Urban and CPI-Combined data over a longer time period to examine the same
empirical relationship.
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In the CPI-C, while data are available for major item groups from 2011, item
level data (such as petrol and diesel) are available only since 2014. A panel
regression analysis has been used by mapping cities in which inflation expectation
surveys are conducted by the RBI to respective CPI-U and CPI-C of states, for the
sample period Q1:2012 to Q3:2018. To test how the relationship might have
changed over time for CPI-IW, a longer time series data has been used. Inflation in
“transportation and communication” (as a proxy for petrol and diesel) and in “fruits
and vegetables” are used to study their influence on three months ahead inflation
expectations of households. For the panel regression analysis, petrol and diesel is
not available separately at the state level, and therefore inflation in miscellaneous
group and/or transportation and communication group (which includes petrol and
diesel) has been used for analysing oil price shock in the model.

Regression results for CPI-IW (sample period Q1:2009-Q3:2018) indicate that
a 10 per cent YoY increase in prices of petrol and diesel (i.e., transportation and
communication) could increase 3-months ahead inflation expectations by about 2.8
percent. Fruits and vegetables inflation do not show statistically significant impact in
the first specification (Table 13). In the second specification, the second lag of fruits
and vegetables becomes statistically significant. But, the impact of petrol and diesel
(2.2 percentage points) is about seven times higher (compared with 0.3 percentage
points for fruits and vegetables) on HH inflation expectations. In the third
specification, the second lag of fruits and vegetables and the first leg of
transportation and communication are statistically significant. The impact of petrol
and diesel (1.6 percentage points) is about four times higher (compared with 0.44
percentage points for fruits and vegetables) on HH inflation expectations. While
petrol and diesel explain about 48 per cent of total variation in HH inflation
expectations, including fruits and vegetables together they explain about 56 per cent
of total variation.

Table 15: Impact of Changes in Food and Fuel Inflation
on Inflation Expectations

(1) (2) (3)

1 year Ahead
Inflation Expectation

1 year Ahead
Inflation Expectation

1 year Ahead
Inflation Expectation

CPI-IW (Transportation 0.280" 0.216"

and Communication) (0.0528) (0.0420)

CPI - IW (Fruits and 0.0300

Vegetables) (0.0238)

CPI — IW (Fruits and 0.0207 0.0155
Vegetables ) (t-1) (0.0223) (0.0227)
CPI — IW (Fruits and 0.0312" 0.0444™
Vegetables ) (t-2) (0.0149) (0.0148)
CPI-IW (Transportation 0.158
and Communication) (t-1) (0.0872)
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CPI-IW (Transportation 0.0605
and Communication) (t-2) (0.0828)
Constant 8.389 8.739" 8.701"
(0.589) (0.409) (0.416)
Observations 39 37 37
Adjusted R? 0.48 0.53 0.56

Note: Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

Panel data analysis is particularly suitable while examining inflation
expectations of households because of wide cross-section (or inter-city) variations in
inflation expectations and also significant intra-city variations in inflation expectations
over time (Chart 4 and 5). Appling panel data regression, thus, one could model
inflation expectations as a function of not only food and fuel shocks (as captured in
CPI-Urban data), but also a state fixed effect (i.e., state specific factor that does not
change over time, or, that captures fixed differences in inflation expectations across
states), a time fixed effect (or a factor common to all states that changes over time),
besides a random error term°.

Chart 4: Average Inflation Expectations in 12 Citiies
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Where s; and c; are fixed, i.e., they move only in one direction (either across cities or over time) while
F&F; and e; move in both dimensions. Fixed effect models (given that s; and c; can be potentially
correlated with F&Fit) can give estimates separately for the unknown vector of state fixed effects (s;)
and also unknown time fixed effects (c;). Random effect models, in turn, assume that state fixed
effects are neither correlated with F&F;; or ey, and s; are 1ID with zero mean, remain as part of e; and
therefore are not estimated separately.
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Chart S: 1-Year Ahead Inflation Expectations in 12 Cities
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The estimated model here has inflation expectations of households as the

dependent variable and one period lag of CPIZZSE 5., .rages @Nd CPIZIZ" as the key

determinants. (Since state-wise data on petrol and diesel are not available in CPI-
Urban, state-wise data on transportation and communication or miscellaneous group
from CPI-Urban are used as proxy of fuel shocks). Taking into account lags in actual
release of CPI data relative to the time when households participate in the survey
and reveal their expectations, one period lag of food and fuel is considered as
appropriate. Breusch-Pagan (BP)-LM test confirms the appropriateness of random
effect over the ordinary least squares approach, for both one quarter and one year
ahead expectations (Table 16). Column 1 presents results for one quarter ahead
expectations and column 2 for one-year ahead expectations. While food inflation
influences one quarter ahead inflation expectations, both food and fuel shocks
influence one year ahead inflation expectations. Besides no state fixed effects (as is
the case in any random effect model), there was also no evidence of relevance of
time fixed effects in these estimates.

Table 16: Panel Data Results (using Food and Fuel Shocks from CPI- Urban)

Variables E.m.yq E,m, .,
Constant 8.288*** 8.931***
(.618) (.637)
CPIEE,E?'DD:] & Beverages (232;;* ?82;*)*
cprYan .066 01
: (.052) (.037)
Observations 300 300
Number of states 12 12
Overall adjusted R* 0.1757 0.2313
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E? within 0.2330 0.2973
Hausman Test 4.51 4.10
[0.1047] [0.1285]
Effects Random Random
Time fixed effects No No
State fixed effects No No

Note: ***, ** * denote significance at the 1, 5, or 10 percent level; Values in () are robust standard errors; and
in [ ] are p-value for Hausman Test

Due to observed persistence in CPI-C inflation and adaptive nature of inflation
expectations of households, the baseline static model needs to be augmented with
lagged inflation expectations, which in turn would require dynamic panel estimates. A
common practice, particularly when cross-section(N) exceeds time period (T) is to
use GMM-difference or GMM system estimator proposed by Arellano and Bond
(1991), Arellano and Bover (1995), and Blundell and Bond (1998). In this paper, 26
quarterly data points on CPI inflation (since 2012) as against 12 centres (cross-
section) for inflation expectations data - or small N and large T - would need to deal
with the issue that GMM estimators are likely to produce spurious results (Roodman,
2006)"". Based on Pesaran et al. (1999), we use the following dynamic
heterogeneous panel regression incorporated into the error correction model
applying the autoregressive distributed lag ARDL (p, q) technique (Fedderke et al.,
2003 and Loayza and Ranciere, 2006):

p—1 g—1
— ¥ ¥
AVie = @ Vi1 + BiXjey + E Ay, ; + E 8 0%, ; +p; + &,
=1 j=o

i=12,..,N, and t=12,..,T. v, is a scalar dependent variable, x, is the k x 1
vector of (weakly exogenous) regressors of group i, u; represents the fixed effects,
¢, is a scalar coefficient, §;’s is the k x 1 vector of coefficients, 4;/’s are scalar
coefficient, and &;; are k x 1 coefficient vectors. The optimal lag length for each

variable is chosen through SIC and similar results were also observed for HQ. The
group-specific short-run coefficients and the common long-run coefficients are
computed by the pooled maximum likelihood estimation'®. All variables in the model
are integrated of order less than 2 as per LPS unit root tests (Annex Table 4).

" First, small N might lead to unreliable autocorrelation test. Second, as the time span of the data
gets larger, the number of instruments will get larger too. This affects the validity of the Sargan test of
over identification restriction and may cause rejection of the null hypothesis of exogeneity of
instruments.

' There are two alternative dynamic panel estimation techniques. First, the dynamic fixed effects
(DFE) estimation which imposes the homogeneity assumption for all of the parameters except for the
fixed effects. Secondly, the mean group (MG) estimates proposed by Pesaran and Smith (1995),
which allows for heterogeneity of all the parameters. The pooled mean group (PMG) estimation
provides an intermediate case between the above two extreme cases. The MG estimator provides
consistent estimates of the mean of the long-run coefficients, though these will be inefficient if slope
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The results are estimated separately with overall food and fuel shocks first in
Table-17 (where the miscellaneous group is used as proxy of fuel) and different
components of food (cereals, pulses and fruits and vegetables) and fuel
(transportation and communication group) in Table 18. While food shocks clearly
influence both 3-months ahead and 1-year ahead inflation expectations as per the
first specification of the model, each major component of food also appears to be
statistically significant in influencing inflation expectations in the second specification.
Fuel shocks are not statistically significant in either of the specifications.

Table 17: Dynamic Panel Data Results: Group Level

ARDL Specification E. M, yq E T,z
(Long Run Coefficients) ARDL ARDL
(1,1,1) (1,1,1)
CPIE;Eind B Beverages ()(;8%;*)* (2(;182;*)*
Urban 0.055 0.116
CPlemize (0.121) (0.130)
Speed of Adjustment (g) -0.450*** -0.531***
(0.046) (0.051)
Hausman Test 0.70 1.99
[0.7031] [0.3697]
Estimator PMG PMG

Note: ***, ** * denote significance at the 1, 5, or 10 percent level; Values in () are robust standard errors; and

in [ ] are p-value for Hausman Test

Table 18: Dynamic Panel Data Results: Subgroup Level

ARDL Specification E.m,pq Em, .
(Long Run Coefficients) ARDL ARDL
(1’111!1) (1’1’1’1)
cppUrban 0.039 0.070*
1, Cereal & Pulzes (0040) (0038)
CPI‘:-T;E'E::]Ei.HB 0.326*** 0215**
’ (0.084) (0.084)
CcpyUrban 0.042** 0.079***
1, Fruite & Vegetables (0020) (0021)
CPIE;]T;E:[] 0.022 0.060
’ (0.068) (0.071)
Speed of Adjustment (¢) -478*** -.560***
(0.039) (0.045)
Hausman Test 214 0.30
[0.7108] [0.9898]
Estimator PMG PMG

Note: ***, ** * denote significance at the 1, 5, or 10 percent level; Values in () are robust standard errors; and
in [ ] are p-value for Hausman Test

homogeneity holds. Under long-run slope homogeneity the PMG estimators are consistent and
efficient. Therefore, the effect of both long-run and short-run heterogeneity on the means of the
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VI. Conclusions

The usefulness of survey-based information collected by the RBI on inflation
expectations of households is examined in this paper from the stand point of their
relevance to inflation dynamics and inflation forecasting. For household expectations
to satisfy the requirements of both rationality and unbiasedness it is necessary that
(a) actual inflation must equal expected inflation on average, and (b) actual inflation
must equal expected inflation plus a random forecast error period by period. In other
words, while forming expectations, households should not be committing any
systematic forecast errors. In practice, it is not necessary that inflation expectations
must equal inflation on average, but there must be a long-run (co-integrating)
relationship between them and short-run dynamics should ensure convergence to
this long-run relationship. From the standpoint of relevance to monetary policy, if
inflation expectations drive convergence to the long-term relationship — a rational
error learning process that would indicate that inflation is not influenced by inflation
expectations. In turn, if inflation drives convergence to the long-run relationship then
inflation expectations would have to be viewed as influencing inflation, requiring
monetary policy to counter proactively potential risks to the inflation trajectory from
inflation expectations. Empirical estimates for India suggest that rationality and
unbiasedness hypotheses do not hold for both 3-months ahead and 1-year ahead
inflation expectations of households. However, the error correction dynamics
obtained from the long-run co-integrating relationship indicate that inflation
expectations adjust to the long-run relationship over time. This could be interpreted
as an evidence of sensible expectation formation process, if not strictly rational, in
the sense that expectations tend to converge to the rational value - which may not be
known at the time when expectations were formed - as households revise their
expectations over time. Thus, even when inflation and inflation expectations deviate
from their long-run relationship, eventual reversion to the long-term path is ensured
by households as they revise their expectations.

Non-rational nature of expectations do not mean that survey-based
information has no utility for explaining inflation dynamics. While rationality is
necessary for inflation expectations to be incorporated in a new Keynesian Philips
Curve (NKPC), hybrid versions of NKPC often fit actual inflation data better, which
also provide a more realistic framework to test the information content of any survey-
based measures of inflation expectations. In five different specifications of modified
versions of NKPC (for CPI-C, CPI-Urban, CPI-IW, CPI-C non-food non-fuel, and
CPI-Urban non-food non-fuel), this paper finds that household expectations emerge
as a statistically significant predictor of actual inflation. As household expectations

coefficients can be determined by the Hausman test applied to the difference between MG and PMG
or DFE estimators.
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are adaptive, in hybrid NKPC specifications household inflation expectations
effectively work more as a substitute of adaptive expectations. Importantly, the
explanatory power of NKPC does not improve when household inflation expectations
replace past inflation.

A realistic assessment of the relationship between inflation expectations and
wages — the key channel for transmission of inflation expectations to inflation — often
requires information on other key determinants of wages, such as slack in labour
market/unemployment rate, labour productivity, trend change in labour share in total
income, and other factors such as automation, offshoring, unionization and
globalisation. Notwithstanding the potential impact of several factors (some
unobserved/difficult to identify), any empirical evidence on inflation expectations
influencing wages could be a clear risk to the inflation outlook. For India, growth in
staff costs in manufacturing and services activities is used as a proxy of wage
growth, given that inflation expectations data relate to cities. Empirical estimates do
not provide any robust evidence on transmission of inflation expectations to staff
costs. In the absence of inflation expectations data for rural areas, if one assumes
that rural areas also have similar inflation expectations as in the cities - given the
high correlation between CPI-rural and CPI-urban inflation - then rural agricultural
and non-agricultural wages appear to have been influenced by inflation expectations.
Assessment based on long-run co-integrating relationship between inflation and rural
wages, however, do not yield any evidence of wage growth driving inflation.

Despite lack of robust empirical evidence on the role of household inflation
expectations in driving inflation in India, given the potential nature of the risks, it is
important to understand the factors that drive inflation expectations. Food and fuel
shocks tend to influence both 3-months and 1-year ahead inflation expectations of
households, together accounting for close to 60 per cent of changes in 3-months
ahead inflation expectations in some specifications. A panel regression analysis that
recognises the heterogeneity in inflation expectations across cities and the divergent
impact of food and fuel shocks on inflation at the state level also establishes the role
of food and fuel shocks in driving inflation expectations, but the magnitude of impact
is somewhat lower compared with OLS estimates for headline numbers. The space
for accommodating temporary food and fuel shocks in the conduct of monetary
policy gets increasingly constrained when inflation expectations, instead of remaining
anchored to the inflation target, start moving in response to food and fuel shocks,
which in turn may amplify inflation pressures by impacting the wage and price
stetting behaviour of agents in the economy. The longer such temporary shocks are
accommodated by monetary policy, greater the sacrifice of output in the medium-run
to restore price stability.
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But for some possible sampling bias and naive responses of some
households while participating in a survey, household expectations generally should
be seen as rational because it may be difficult for even informed agents in the
economy to disentangle a transitory shock from a permanent shock, and it is also
natural for a household to look back and correct for errors in past expectations over
time while setting expectations for the future. Some rational bias in expectations,
thus, could be closer to reality compared with text book interpretation of rationality.
Moreover, longer-term inflation expectations, say for 5-years ahead or more, could
be expected to be much less sensitive to transitory price shocks, and may also
impact wage and price setting pattern much more in an economy than 3-months
ahead or 1-year ahead expectations. The average time taken to reset wages and
prices, based on inflation expectations, could widely differ for different segments of
the economy and also for different items in the CPI basket. While retail prices of
some perishable may vary every day, that may not be due to changes in inflation
expectations. Where inflation expectations matter for wage-price dynamics, longer-
term measures of inflation expectations may be more appropriate, and shorter-term
expectations like 3-months ahead may actually reflect the influence of more recent
past, without much relevance to wage-price setting behaviour of agents in the
economy. In India, one may have to also recognise other country specific challenges
while studying the behaviour of actual inflation relative to inflation expectations of
households. First, quarterly CPI-C and CPI-Urban data are available only since
2012, which statistically limit the scope for robust testing of some of the key empirical
hypotheses. Second, this short experience relates to a period of sustained
disinflation, preceded by much higher average inflation, which may be still etched in
the memory of many households. This sustained disinflation has materialised
irrespective of the state of slack in the economy, complicating the assessment of
transmission of inflation expectations to wages and prices. Third, inflation
expectations data relate to some of the major cities in India, where the share of
income spent on certain services, such as education and health, and also
transportation and house rent may be much higher than comparable weights in the
CPI basket. A more representative mix of respondents in the survey may help in
establishing more meaningful empirical relationships between inflation expectations
of households and CPI-C and CPI-Urban inflation. The findings of this paper,
therefore, may be seen as indicative — based on an attempt to extract as much
empirical inferences as one could draw by testing hypotheses that are relevant to
understand wage price dynamics in a country — with wide scope for future research
as more representative data on inflation expectations and for a longer time period
become available.
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Annex Table 1(a): Correlation between CPI(IW) and Inflation Expectation

CPI(IW)

t-5

t-4

t-3

t-2

t-1

t

t+1

t+2

t+3

t+4

t+5

E,m,.,y

0.582
(0.00)

0.600
(0.00)

0.714
(0.00)

0.645
(0.00)

0.554
(0.00)

0.526
(0.00)

0.453
(0.01)

0.475
(0.00)

0.485
(0.00)

0.381
(0.03)

0.385
(0.03)

E Ty

0.524

(0.00)

0.573
(0.00)

0.649
(0.00)

0.582

(0.00)

0.549
(0.00)

0.513

(0.00)

0.451
(0.00)

0.480
(0.00)

0.486
(0.00)

0.422
(0.00)

0.411
(0.00)

Annex Table 1(b):

Correlation between CPI(Urban) and Inflation Expectation

CPI(Urban)

t-5

t-4

t-3

t-2

t-1

t

t+1

t+2

t+3

t+d

t+5

E.me.y

0.635
(0.00)

0.710
(0.00)

0.830
(0.00)

0.792
(0.00)

0.753
(0.00)

0.786
(0.00)

0.609
(0.01)

0.585
(0.00)

0.606
(0.00)

0.231
(0.00)

0.124
(0.00)

E,my.y

0.568
(0.00)

0.691
(0.00)

0.835
(0.00)

0.814
(0.00)

0.811
(0.00)

0.801
(0.00)

0.641
(0.00)

0.586
(0.00)

0.559
(0.00)

0.248
(0.35)

0.184
(0.00)
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Annex Table 1A: Phillips Curve without Oil Price Shock (Adaptive expectations)

(1) (2) (3) (4) ®)

CPI CPI Core Core CPI (Industrial
Urban Combined urban combined Workers)
CPI Urban (-1) 0.852"
(0.114)
CPI Combined (-1) 0.840"
(0.114)
Core urban(-1) 0.815"
(0.106)
Core combined(-1) 0.793"
(0.0953)
CPI (Industrial Workers)(-1) 0.853"
(0.0958)
OUTPUT_GAP(-4) 0.0265 0.00541 0.0445 0.0228 0.0516
(0.199) (0.173) (0.0989) (0.0795) (0.217)
Constant 0.641 0.742 0.895 1.051 0.641
(0.628) (0.671) (0.532) (0.527) (0.613)
Observations 22 22 22 22 22
Adjusted R? 0.779 0.761 0.816 0.817 0.766
ADF tests of errors (p-values) 0.00 0.00 0.00 0.00 0.00

Note: Standard errors are in parentheses. p <0.05, p<0.01, p<0.001.

Annex Table 1B: Phillips Curve with Oil Price Shock (Adaptive expectations)

(1) (2) (3) (4) )

CPI CPI Core Core CPI (Industrial
Urban Combined urban  combined Workers)
CPI Urban(-1) 0.827"
(0.101)
OUTPUT_GAP (-4) 0.0116 -0.0103  0.0340  0.0123 0.0451
(0.185)  (0.160)  (0.0764) (0.0602) (0.218)
Oil Price Shock 0.0417 0.0418 0.0462" 0.0392" 0.0130
(0.0265) (0.0329) (0.00954) (0.00872) (0.0334)
CPI Combined(-1) 0.818"
(0.103)
Core urban (-1) 0.766
(0.0789)
Core combined (-1) 0.752"
(0.0677)
CPI (Industrial Workers)(-1) 0.850"
(0.0945)
Constant 0.792 0.888 1172 1.295" 0.663
(0.574) (0.632)  (0.417)  (0.394) (0.608)
Observations 22 22 22 22 22
Adjusted R? 0.796 0.777 0.898 0.899 0.755
ADF tests of errors (p-values) 0.00 0.00 0.00 0.00 0.00

Note: Standard errors in parentheses. p <0.05, p<0.01, p<0.001
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Annex Table 3A: Phillips Curve Estimates with the Restriction that as + a, =1
(One Quarter ahead Inflation Expectations)

(1) (2) 3) (4) (%)
CPI CPI Urban CPI CPI (Industrial
Urban |Combined| Core Combined Workers)
Inflation | Inflation | Inflation | Core Inflation Inflation
Three Months Ahead Inflation 0465 | 0.596 | -0.153 -0.152 0.389
Expectations (0.212) | (0.274) | (0.105) | (0.0881) (0.201)
CPI Urban (-1) 0.535
(0.212)
CPI Combined Inflation (-1) 0.404
(0.274)
CPI Urban Core Inflation(-1) 1.153"
(0.105)
CPI Combined Core Inflation (-1) 1.152"
(0.0881)
CPI (Industrial Worker) Inflation (-1) 0.611"
(0.201)
Output Gap (-1) 0.124 0.112 [-0.0499| -0.0564 0.0832
(0.196) | (0.212) | (0.150) (0.125) (0.217)
Output Gap (-2) 0.384 0.297 | -0.160 -0.191 0.190
(0.388) | (0.394) | (0.201) (0.165) (0.521)
Output Gap (-3) 0.229 0.230 - -0.0418 0.118
0.00393
(0.150) | (0.173) | (0.123) | (0.0971) (0.186)
Output Gap (-4) 0.383 0.395 | -0.192 -0.220 0.283
(0.277) | (0.313) | (0.167) (0.128) (0.320)
Oil Price Shock - -0.00320 [0.0537°| 0.0508" -0.0206
0.00079
2
(0.0358) | (0.0402) [(0.0170)| (0.0159) (0.0463)
Constant -1.938" | -2.334" | 0.547 0.446 -1.598"
(0.857) | (0.994) | (0.416) (0.323) (0.722)
Observations 22 22 22 22 22
Note: Standard errors in parentheses. p <0.05, p<0.01, p<0.001
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Annex Table 3B: Phillips Curve Estimates with the Restriction that af + ab =1
(One-year ahead Inflation Expectations)

(1) 2) (3) (4) (5)
CPI CPI Urban CPI CPI (Industrial
Urban |[Combined| Core Combined Workers)
Inflation | Inflation Ianatiog Core Inflation Inflation
One Year Ahead Inflation 0.170 0.290 -0.152 -0.134 0.197
Expectation (0.210) | (0.243) |(0.0711)| (0.0637) (0.139)
CPI Urban (-1) 0.830"
(0.210)
CPI Combined Inflation (-1) 0.710
(0.243)
CPI Urban Core Inflation (-1) 1.152"
(0.0711)
CPI Combined Core Inflation (-1) 1.134"
(0.0637)
CPI (Industrial Worker) Inflation (-1) 0.803"
(0.139)
Output Gap (-1) 0.0470 | -0.0123 | -0.0259 -0.0273 0.000254
(0.217) | (0.229) | (0.152) (0.123) (0.233)
Output Gap (-2) 0.218 0.139 -0.161 -0.182 0.0760
(0.394) | (0.401) | (0.188) (0.155) (0.519)
Output Gap (-3) 0.138 0.114 0.0329 -0.00402 0.0463
(0.145) | (0.162) | (0.121) (0.0886) (0.181)
Output Gap (-4) 0.130 0.131 -0.182 -0.198 0.120
(0.272) | (0.256) | (0.146) (0.119) (0.272)
Qil Price Shock 0.0154 | 0.0138 [0.0552" | 0.0505 -0.00677
(0.0377) | (0.0431) | (0.0158)| (0.0147) (0.0441)
Constant -0.974 -1.597 0.737 0.544 -1.192
(1.072) | (1.180) | (0.352) (0.320) (0.742)
Observations 22 22 22 22 22
Note: Standard errors in parentheses; p <0.05, p <0.01, p<0.001
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Annex Table 4: Panel Unit Root Test

Variable | Im-Pesaran-Shin | Levin-Lin-Chu | Integration
Data in Levels
Em.. 2.45 -3.31 1(0)
e (0.00) (0.00)
E.m., -2.68 -3.66 I(0)
(0.00) (0.00)
CPlypo) 0.28 -2.34 (1)
(0.61) (0.00)
CPIFSE 0.88 -1.70 1(1)
(0.81) (0.04)
4.48 -5.98 1(0)
CPlirpan (0.00) (0.00)
CPICSF -3.24 -4.16 10)
(0.00) (0.00)
Ccprrousing 478 -5.53 1(0)
Urban (0.00) (0.00)
CPIFEE -0.55 -0.66 (1)
(0.29) (0.25)
CPIMise 1.27 211 I(1)
(0.10) (0.01)
Data in First Difference
ACPIL, . -7.81 -7.48 10)
(0.00) (0.00)
ACPIEEE -9.14 -8.90 1(0)
(0.00) (0.00)
ACPIESL -7.67 -4.51 1(0)
(0.00) (0.00)
ACPIMEE -3.57 -3.70 1(0)
(0.00) (0.00)

Note: p-values in parentheses

45



