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This study analyses the impact of inflation expectations from 17 July 2016 to 20 August 
2022 using the actual future consumer price index (CPI) in the Structural Factor 
Augmented Vector Autoregressive (SFAVAR) Framework. Around 85 percent of inflation 
expectations are self-explanatory in the long run. Hence, it is important to keep inflation 
expectations at historically low levels because in a developing country like India, 
inflation expectations are rising rapidly but are rigid when falling. 

I. Introduction   

The primary goals of monetary policy in central banks 
are price stability and output growth. Price stability be
comes more important in the process of sustainable long-
term output growth. The Reserve Bank of India Act 1934 
mandates 4 percent inflation target with +/- 2 percent band 
flexibility. To achieve inflation targets, anchoring inflation
ary expectations assume prime importance for a central 
bank. Woodford (2003) and Boivin (2011) emphasized the 
importance of the management of expectations by mone
tary policy. Credible forecasts can act as a focal point for 
macroeconomic expectations especially in emerging mar
kets where information tends to be scanty (see Goyal & 
Parab, 2021). 

It is well known that expectations are not directly ob
served and inference about their formation is derived from 
models that assume a specific process of expectations for
mation. In India, data for future inflation expectation fore
casts are available in the quarterly inflation expectations 
survey data of households (IESH) and the professional fore
casters’ inflation forecasts collected by the Reserve Bank of 
India (RBI). 

Coibion and Gorodnichenko (2015) raise questions about 
the process of expectations formation, and how creating 
the best empirical model for these expectations formations 
remain an unsolved mystery. Shaw (2019) also proved that 
quarterly inflation expectations survey data of households 
(IESH) do not form results based on the rational expecta
tions principle. 

Generally, students of economics are taught to believe 
that what people actually do and not what they say. Hence, 

subjective statements make one sceptical about measuring 
inflation expectations, thus attracting a lot of criticism. 
Given the historical data on actual inflation, we calculated 
data on “actual future inflation” as a proxy for inflation ex
pectations (see Minella & Souza-Sobrinho, 2013). 

This paper analyses the linkages between macroeco
nomic variables and the expectation variable in a ‘data-
rich environment’. Several studies (Friedman & Schwartz, 
1963; Sharma & Nurudeen, 2020) have been conducted that 
analyse the relationship between these variables. However, 
the expectations channel is not studied due to its complex 
nature, hence, this study’s attempt to fill this very signifi
cant research gap. 

Besides, our approach is one of the first few FAVAR ap
proaches implemented in the Indian context. This is an ap
proach which is structural and provides an economic inter
pretation of the results. Also, this paper is one of the first to 
analyse the performance of expectations channels of mon
etary policy transmission in India. 

The rest of the paper is structured as follows. Section II 
discusses the data sources and methodology in detail. Sec
tion III explains the results of the empirical analyses. Sec
tion IV concludes the paper. 

II. Data and Methodology     

The study examines 52 variables1 divided into 4 factors, 
namely: interest factor, the money supply factor, the infla
tion factor, and the output factor. These factors, along with 
the “actual future inflation” data, are studied in a Struc
tural Factor Augmented VAR framework. The factors were 
extracted using Principal Component Analysis (PCA)2 and 
selected on the basis of the variables that are best explained 
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by it. The variables in each factor are close alternatives of 
each other. 

Introduced by Bernanke, Boivin and Eliasz (2005), this 
modelling approach presents observable and unobservable 
series. The observables are those series which can be di
rectly measured. Correspondingly, non-observables are 
those series which cannot be directly measured, for exam
ple, output gap. Since output gap cannot be observed, fac
tors extracted can be used to represent the series. In either 
case, both observables and non-observables are allowed to 
follow a VAR process. Belviso and Milani (2006) also men
tion the PCA factor extraction method and further a Struc
tural FAVAR analysis (SFAVAR). 

To understand the application of SFAVAR methodology, 
firstly, we demonstrate the factor extraction process. Thus, 
consider the equation below in which  is a vector with 
large macroeconomic variables. Now, to disentangle 
from observed and unobserved elements reported by  and 

 respectively, we have the following relation: 

where  is a  vector of macroeconomic variables, 
and  are vectors of  factor loadings and structural 
coefficients, respectively. The indicator  is the random 
disturbance term with zero mean and constant volatility. 
Equation (1) could be augmented in VAR framework and 
could be re-written as follows: 

where  is the vector of intercepts,  is the matrix of fac
tor loadings and  is the  vector of reduced form er
rors, which is also assumed to have a zero mean and a con
stant variance. 

In order take care of the criticism that the estimates 
from Equation (2) lack economic meaning, the FA-SVAR of 
Equation (2), could be extended to include structural iden
tification of the factors, thus, the model becomes FASVAR, 
and could be specified as follows: 

here,  is an  contemporaneous impact matrix which 
measures the simultaneous response of the variables.  is 
an  matrix, and it represents the instantaneous im
pact of the structural shocks. The indicator  is  vec
tor of endogenous variables. 

The term,  represents the dynamics component 
of the explanatory variables and  is  vector of struc
tural shocks. When we divide both sides by  we obtain a 
reduced form equation as follows: 

where  is the  matrix of contemporaneous re
sponse,  is the  variance co-variance matrix,  is 
the vector of structural shocks. 

There are different ways in which restriction can be im
posed to identify Equation (4) based on  model,  model, 
and/or  model. For the purpose of our study, a recursive 

restriction is used as suggested by Sims (1980). Thus, the 
model needs  restrictions to identify the model 
as exactly identified or overidentified. The restrictions on 
the model are as follows: 

ѵ
ѵ

ѵ
ѵ

where  is a diagonal matrix and measures the contem
poraneous response of the macroeconomic variables in the 
system and  is a lower triangular matrix which measures 
the impact of contemporaneous shocks. 

III. Main Findings    

In Table 1, money supply Granger causes output hence 
supporting the decisions of central banks to infuse liquidity 
in the system to act as cushion for avoiding recessions dur
ing crisis period, such as the Great recession of 2008, and 
the COVID-19 pandemic lockdown months. 

In Figure 1, we see that Cholesky decomposition is used 
and the order of identification is as follows: inflation, infla
tion expectations, output, money supply and interest rates. 
The second row of Figure 1 shows the response of inflation 
expectations to inflation, inflation’s own shock, output, 
money supply, and interest. A one standard deviation in
crease in inflation causes the expectations to gradually in
crease up till the fifth month and then the effect dissipates. 
An output shock leads to an increase in inflation expecta
tions up to the second month; thereafter, it declines until it 
dissipates completely from the fifth month onwards. Infla
tion expectations increase slightly as output increases. 

The money supply shock raises expectations for the sec
ond and subsequent months. Rising key interest rates will 
immediately lower inflation expectations in the Indian 
economy and, hence, a contractionary monetary policy is 
a well-thought-out decision by the central bank. This fur
ther helps build the credibility of the central bank, which 
helps foster economic development via better investments 
and lower inflationary expectations formation. 

In the forecast error variance decomposition results, we 
see that 85 percent of the changes in expectations are self-
explanatory in the long run implying that policymakers 
must be careful about raising expectations in the present as 
it would lead to persistent expectations in the future. Ex
pectations are sticky downwards and are quick to rise. 

Since the model passes the Lagrange Multiplier autocor
relation and Whites heteroscedasticity, and cumulative sum 
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of squares stability tests, our results are valid for meaning
ful interpretation. 

IV. Conclusion   

The motivation behind this work was to analyse the im
pact of monetary policy expectations channels. We see that 
inflation and money supply will rise as expectations rise, 
while interest rates and real output will fall. As money sup
ply grows, expectations fall at first, but later rise within 
boundaries. Therefore, increasing money supply to cushion 
output decrease is a prudent decision by the central bank in 
times of crisis. Also, expectations fall instantly with a con
tractionary monetary policy of rising interest rates. 

These results provide a solid explanation of India’s mon
etary policy expectations channel, as this is the best infla
tion forecast data possible. In addition, expectations can 
become an even more important variable in the coming 

years, making it important for central banks to build trust 
through communication and appropriate policy responses. 
With this new approach, one may continue to investigate 
the performance of the expectations channel. However, for 
a proactive policy approach, a solid forecast of future ex
pectations is important. This further calls for a review of all 
the approaches that central banks around the world have 
adopted to create the best possible approach. 

To anchor better expectations, we suggest that the RBI 
develops its own mobile app for the public and conduct di
rect local and urban surveys to better use this data to de
velop policies. As rightly said, “Data is king”, especially 
real-time data. 
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Table 1. Main Results   

Panel A: Null hypothesis: Money supply does not granger cause output 

Observations F-Statistic Prob. Decision 

87 3.54135 0.0335 Not-accepted 

Panel B. Variance decomposition of inflation expectations 

 Period S.E. Inflation Expectations Output Money supply Interest rate 

1 0.997015 1.947953 98.05205 0.000000 0.000000 0.000000 

10 1.122320 3.850290 85.84152 1.299513 4.687803 4.320870 

Panel C: VAR residual heteroskedasticity test Panel D: VAR residual serial correlation LM test 

Chi-sq. df Prob. Lag LRE stat df Prob. 
Rao 

F-stat 
df Prob. 

331.5614 300 0.1015 2 21.017 25 0.691 0.833 (25, 150.1) 0.6937 

In this table, Panel A discusses results based on the Granger causality test and Panel B discusses forecast error variance decomposition results of the expectations channel of the monetary policy in India. Additionally, we report the residual heteroscedasticity test and the ser
ial correlation test results in Panels C and D, respectively. Our sample contains 87 observations. Here, df stands for the degrees of freedom and LRE denotes likelihood ratio estimation statistic. The null hypothesis of heteroskedasticity test is that there is “no ARCH” effect 
and Rao F- stat examines whether there is important information that has not been accounted for in the reduced FAVAR model, which highlights the goodness of fit of the estimated model. 
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Figure 1. Impulse Response Functions    
This figure reports impulse responses with full VAR lag structure. Model is estimated using monthly Indian data from June 2016 - 2017 till September 2021 - 2022. Impulse responses are given by the solid lines. Dotted lines represent 0.68 error bands. Shock 1 is a one 
standard deviation shock to inflation. Shock 2 is a one standard deviation shock to inflation expectations. Shock 3 is a one standard deviation shock to output. Shock 4 is one standard deviation shock to money Supply. Shock 5 is one standard deviation shock to interest 
rates. 
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Figure 2. Stability tests   
This figure plots CUSUM of Squares Stability Test and passes the test at five percent significance levels. Hence, the model coefficients are stable in the long-run. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 
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Table A. Variable Details     

S.NO. VARIABLE ORDER OF INTEGRATION AT 
LAG 5 WITH INTERCEPT 

VARIABLE DETAILS 

Money Supply Factor 

1 CC I (1) Currency in Circulation 

2 CB I (0) Currency with Banks 

3 CP I (1) Currency with Public 

4 OD RBI I (1) Other Deposits with RBI 

5 BD RBI I (1) Banker’s Deposit with RBI 

6 DD I (1) Demand Deposits 

7 TD I (1) Time Deposits 

8 M1 I (1) Reserve Money (Narrow Money) 

9 M2 I (1) Narrow Money 

10 M3 I (1) Broad Money 

11 M4 I (1) Broader Money 

Interest Rate Factor 

12 CMR I (1) Call Money Rate 

13 YSGL 1 I (1) Yield of Government Securities 1 year 

14 YSGL 3 I (1) Yield of Government Securities 3 year 

15 YSGL 5 I (1) Yield of Government Securities 5 year 

16 YSGL 7 I (1) Yield of Government Securities 7year 

17 YSGL 10 I (1) Yield of Government Securities 10 year 

18 REPO I (1) Repo Rate 

19 REVERSE REPO I (1) Reverse Repo Rate 

20 CRR I (1) Cash Reserve Ratio 

21 PR I (1) Prime Rates 

Output Factor 

22 IIP I (0) Index of Industrial Production 

23 IIP BG I (0) IIP Basic Goods 

24 IIP CG I (0) IIP Capital Goods 

25 IIP IG I (0) IIP Intermediate Goods 

26 IIP CD I (0) IIP Capital Goods 

27 IIP CND I (0) IIP Consumer Non-Durables 

28 IIP ELE I (0) IIP Electricity 

29 IIP M I (0) IIP Minerals 

30 IIP MQ I (0) IIP Mining and Quarrying 

Prices Factor 

31 WPI I (0) Wholesale Price Index 

32 WPI PA I (0) WPI Primary Articles 

33 WPI FA I (0) WPI Food Articles 

34 WPI TEX I (0) WPI Textiles 

35 WPI E I (0) WPI Electricity 

36 WPI MP I (0) WPI Manufacturing 

37 WPI BM I (0) WPI Basic Metals 

38 WPI BV I (0) WPI Beverage and Tobacco 

39 WPI FP I (0) WPI Fuel and Power 

40 WPI LP I (0) WPI Leather Products 
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S.NO. VARIABLE ORDER OF INTEGRATION AT 
LAG 5 WITH INTERCEPT 

VARIABLE DETAILS 

41 WPI M I (0) WPI Minerals 

42 WPI NFA I (0) WPI Non-Food Articles 

43 WPI PLP I (0) WPI Plastic Products 

44 WPI PP I (0) WPI Paper Products 

45 WPI TE I (0) WPI Transport Equipment 

46 WPI WP I (0) WPI Wood Products 

47 WPI C I (0) WPI Coal 

48 CPI AG I (0) CPI Agriculture 

49 CPI RL I (0) CPI Rural Labour 

50 CPI IW I (0) CPI Industrial Worker 

51 WPI M FOOD I (0) WPI Manufactured Food 

52 WPI CH I (0) WPI Chemical Products 

Data source: Reserve Bank of India (RBI) 
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