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Abstract

Using measures of monetary policy surprises identified from the Overnight Indexed Swap mar-
ket in India, this paper documents heterogeneity in the effects of monetary policy surprises on
scheduled and unscheduled announcement dates. Higher interest rates on scheduled announce-
ment dates lower stock prices, reduce forecasted and actual output as well as inflation. In contrast,
unscheduled monetary policy surprises are predictable by past macroeconomic conditions, raise
stock prices, output and inflation on impact. These results are consistent with less precise identifi-
cation of exogenous changes in monetary policy on unscheduled announcement dates compared
to scheduled announcement dates. Monetary policy transmission in India, identified using mon-
etary policy surprises from scheduled announcement dates, is found to be significantly stronger
than previously documented.
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Figure 1: Key macroeconomic indicators in India, August 1999 to March 2020
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Notes: The upper panel plots the monthly average of the overnight Mumbai Interbank Outright Rate (MIBOR) from August
1999 to March 2020. The lower panel plots the monthly Index of Industrial Production (IIP) and Year-on-Year percentage
change in the Wholesale Price Index (WPI) for India between August 1999 and March 2020. Scheduled and unscheduled an-
nouncement dates of the Reserve Bank of India are marked in green and red respectively in the two panels. Data on overnight
MIBOR is sourced from the Bloomberg Terminal with ticker: INOOO/N Index. The data on IIP is obtained from FRED with
ticker: INDPROINDMISMEI and the data on WPI is obtained from FRED with ticker: WPIATTO1INM661N.

1 Introduction

Central banks typically review their monetary policy at regular, pre-determined intervals. This allows
financial market participants to price in their expectations for monetary policy in anticipation of these
scheduled announcements. However, central banks also occassionally make announcements about
monetary policy outside of these scheduled intervals in response to changing economic conditions.
These unscheduled announcements are typically unanticipated by financial market participants and

hence provide an opportunity to identify much larger surprise changes in monetary policy.

This paper argues that this opportunity comes at the cost of imprecise identification of exogenous
changes in monetary policy. It does so by considering the response of key macroeconomic variables to
monetary policy surprises identified using changes in Overnight Indexed Swap (OIS) rates in a narrow
time window around monetary policy announcements of India’s central bank, the Reserve Bank of In-
dia (RBI). India is presently the world’s most populous country and its third-largest economy (UN, 2023;
IMF, 2023). Furthermore, it presents an unqiue opportunity to study the differential effects of sched-

uled and unscheduled monetary policy surprises due to the large number of unscheduled monetary



policy announcements undertaken by the RBI in the last two decades. Figure 1 documents the time
series of key macroeconomic variables in India and highlights the frequent occurrence of unscheduled

monetary policy announcements in India during the time period under study.

Using measures of monetary policy surprises identified from changes in the fixed rates of OIS contracts
tied to the Mumbai Interbank Outright Rate (MIBOR), the benchmark overnight interbank interest rate,
during a two-day time window around monetary policy announcements of the RBI, this paper investi-
gates the causal effects of monetary policy in India. ! Applying this approach to 1-month MIBOR-OIS
contracts, this paper documents significant heterogeneity in the effects of monetary policy surprises
on scheduled and unscheduled announcement dates.

On scheduled announcement dates, higher interest rates lead to higher bond yields, lower stock prices,
lower output and inflation. Following a 100 basis points increase in the 1-month MIBOR-OIS rate, the
1-year government bond yield increases by 20 basis points and stock market indices decline by about
3%. Higher interest rates are also associated with a flatter yield curve as evidenced by smaller responses

of longer horizon interest rates to the monetary policy surprise.

Furthermore, such policy tightening on scheduled announcement dates also leads to downward revi-
sions in consensus forecasts for real GDP growth for the current and next year by between 12 and 20
basis points, providing new evidence on the effects of RBI monetary policy announcements on forecast

revisions of private sector economic agents.

A 100 basis point increase in the 1-month MIBOR-OIS rate on scheduled announcement dates also
has persistent contractionary effects on actual output with a maximum effect of 2.5% on industrial
production 12 to 18 months after the announcement. Inflation also declines following a monetary
policy tightening on scheduled announcement dates, but starts to do so only after a lag of about one

year, with a maximum effect of 2.5% occurring 19 months after the initial impulse.

In contrast, following unscheduled announcements, higher interest rates while still leading to higher
bond yields, lead also to higher stock prices, output and inflation on impact. Further, the responses
of consensus forecasts revisions of key macroeconomic variables appear biased in the opposite direc-
tion to the effects on scheduled announcement dates. While the effects on inflation and output are

statistically significant on impact, they are not statistically significant for stock prices.

The paper accounts for the differences in the macroeconomic effects of scheduled and unscheduled
monetary policy surprises by providing explicit evidence about differences in the endogeneity of mea-
sured monetary policy surprises to past macroeconomic conditions on scheduled and unscheduled
announcement dates. Scheduled monetary policy surprises are not found to be predictable by past
macroeconomic conditions while unscheduled monetary policy surprises are predictable by such con-

ditions, in particular by recent economic growth and rainfall conditions.

IMIBOR is closely linked to the Weighted Average Call Rate (WACR), which is a trade-weighted average of the overnight
interbank interest rate. WACR has been the operating target of monetary policy for the RBI since May 2011 (RBI, 2011). How-
ever, unlike WACR, which is based on actual trades, MIBOR which is used as the reference rate for interest rate derivatives,
was calculated until 2014 based on polls conducted every weekday morning of 30 banks and primary dealers by the National
Stock Exchange of India. Since 2014, MIBOR has also been calculated based on actual market trades (Nath, 2018).



There are three potential explanations for the endogeneity of unscheduled monetary policy surprises
to past macroeconomic conditions. Firstly, if the central bank is reacting to high-frequency informa-
tion about changing economic conditions, the use of a two-day window could confound the effects of
the news and the central bank’s systematic reaction to it with a monetary policy surprise. The choice
of a two-day window is however necessitated by the lack of intra-day data on MIBOR-OIS contracts
and the practice of the RBI to make many monetary policy announcements after trading hours. These
problems are not unique to India but are a feature of other large emerging economies too (Witheridge,
2024). With the increased availability of intra-day data in emerging markets, it would be possible to
isolate monetary policy surprises even on unscheduled announcement dates with greater precision
by using narrower time windows around monetary policy announcements during which the effects of
other information revelations have already been priced in. This would further allow for a better under-
standing of the sources of the different effects of unscheduled monetary policy surprises.

A second explanation for the lack of proper identification on unscheduled announcement dates has to
do with the Hirshleifer (1971) effect. Since unscheduled announcements are completely unanticipated
by market participants, they preclude the possibilities for risk-sharing activity in the financial markets
in anticipation of these monetary policy announcements. As a result, swap contracts may not be prop-
erly priced to reflect market expectations of monetary policy actions at the time of the unscheduled

announcements leading to poor identification of monetary policy surprises.

Finally, the endogeneity of monetary policy surprises on unscheduled announcement dates could re-
flect differences between the market percieved central bank policy reaction function and the actual
policy reaction function used by the central bank when it is acting outside its regularly scheduled meet-
ings. Acosta (2023) points out that the endogeneity of measured monetary policy surprises to past
macroeconomic conditions in the US could be due to an emphasis on non-standard variables in cen-
tral bank communications that the markets did not anticipate. Relatedly, this paper provides evidence
consistent with the endogeneity of unscheduled monetary policy surprises in India being due to a non-
standard emphasis on standard variables in the central bank policy reaction function relative to market

expectations.

Regardless of the source of the information component of the identified surprises on unscheduled
announcement dates, the results suggest that monetary policy surprises are not well identified on
unscheduled announcement dates under relatively standard data availability conditions in emerg-
ing countries. Relative to scheduled announcement dates, central banks are biased towards action
on unscheduled announcement dates. While the central bank may choose to keep monetary policy
unchanged on scheduled announcement dates, unscheduled monetary policy announcements are
always associated with a change in monetary policy. This bias towards action on unscheduled an-
nouncement dates manifests itself as a power-identification tradeoff for the econometrician. Measured
monetary policy surprises on unscheduled announcement dates are likely to be typically larger than
on scheduled dates, thereby providing more statistical power to detect the effects of monetary pol-

icy. However, they are also more likely to be endogenous to other contemporaneous developments,



confounding the identification of the effects of monetary policy actions. Therefore, for assessments of
monetary policy transmission in developing countries which require reliance on high-frequency iden-
tification, it would be important to either exclude unscheduled monetary policy surprises altogether or
exercise caution in controlling for the endogeneity of these surprises before using them for monetary

policy analysis.

Existing evidence on the effects of monetary policy on aggregate demand suggest that it is very weak in
India (Mishra et al., 2016). This paper also argues that the absence of evidence on the effectiveness of
monetary policy transmission in India is not necessarily evidence of its absence. Instead, it is likely to
be a result of the endogeneity of identified monetary policy surprises to other contemporaneous de-
velopments. Monetary policy transmission to aggregate demand in India, identified using monetary
policy surprises on scheduled announcement dates, is found to be significantly stronger than previ-
ously documented. In contrast, monetary policy surprises on unscheduled announcement dates are
found to be endogenous to prevailing macroeconomic conditions, thereby confounding the identifi-
cation of their effects on macroeconomic variables.

1.1 Related literature

This paper makes a contribution to three main strands of the literature: (i) monetary policy transmis-
sion in India, (ii) monetary transmission in emerging economies and (iii) high-frequency identification

of monetary policy surprises.

Monetary Policy Transmission in India: There is a large body of research studying monetary policy
transmission in India. An extensive literature review of these studies was conducted by Mishra et al.
(2016). The standard approach in the literature has involved using Structural Vector Auto-Regressions
(SVARs) to estimate the effects of monetary policy on macroeconomic variables. The identification
of exogenous changes in monetary policy in these studies has typically been based on the Cholesky

decomposition of the reduced form VAR.

These studies have generally not been able to find statistically significant and economically meaningful
effects of monetary policy on inflation and output, or in other words, aggregate demand in India. The
lack of significant effects of monetary policy on output and inflation in India have been commonly
attributed to a wide range of factors ranging from fiscal dominance of monetary policy (Acharya, 2020)

to governmental interventions in setting price floors for key agricultural products (Rajan, 2014).

Given the limitations of restricting the contemporaneous interaction between variables at a monthly or
quarterly frequency, which a SVAR imposes, attempts have been made in recent times to use changes
in high-frequency swap rates around monetary policy announcements to identify monetary policy sur-
prises. This paper is most closely related to Lakdawala and Sengupta (2024), who use high-frequency

changes in MIBOR-OIS to measure monetary policy surprises in India.

Following Giirkaynak et al. (2005), they decompose changes in the OIS rates on monetary policy an-

nouncement dates up to 1 year ahead into target and path factors, capturing respectively the contem-



poraneous and forward guidance components of monetary policy announcements. They do not pro-
vide any evidence on the effects of the target factor on macroeconomic variables, due to the target
factor being a weak instrument for the 1-year interest rate in a SVAR-IV model and find that the path
factor tightening leads to an increase in output, which they attribute to information effects of monetary
policy.

This paper extends the work of Lakdawala and Sengupta (2024) along three dimensions. Firstly, this
paper uses a longer time series of monetary policy announcements going back to 1999 to measure
monetary policy surprises in India. This is presently the longest available time series of monetary policy
surprises for India.

Further, the paper just considers the 1-month MIBOR-OIS rate to measure changes in contemporary
monetary policy and finds significant effects in the theoretically expected direction on output and in-
flation once unscheduled announcement dates have been excluded from the estimation. Monetary

policy transmission in India is found to be much stronger than previously documented.

Finally, the paper uses novel monthly data on private sector economic forecasts, to understand and
document the effect of monetary policy surprises on private sector expectations of future output and
inflation. This is an important contribution to the literature as it provides evidence on the effects of
monetary policy on the expectations of economic agents, which can be an important channel through
which monetary policy affects macroeconomic variables.

Monetary Transmission in Emerging Economies: Monetary policy transmission in developing coun-
tries has received renewed attention in recent years with the increased availability of high-frequency
financial market data (Witheridge, 2024; Pirozhkova et al., 2024). This has made it possible to identify
surprise changes in monetary policy in emerging economies using high-frequency changes in prices
of financial instruments, particularly from the futures and swap markets, around monetary policy an-
nouncements. In the process, it has allowed for a methodological advance over earlier studies which
had to rely on identification assumptions imposed on much lower frequency data (Mishra and Montiel,
2013). AsAdam et al. (2016) point out, the traditional VAR-based identification approach is ill-suited for
reliable identification of monetary policy shocks in low income countries characterised by short time
series and measurement error in the data. This paper contributes to the high-frequency identification
literature by providing evidence on the effects of monetary policy on both the financial markets and

macroeconomic outcomes in India, adding to the evidence from other emerging economies.

Adam et al. (2016) and Mishra et al. (2012) point to two competing explanations for the observed weak-
ness of the effects of monetary policy in developing countries. The first ‘facts on the ground’ view sug-
gests that formal financial markets are small and poorly arbitraged in low income countries leading
to weak monetary policy transmission. The other ‘limitations of the method’ view suggests that the
monetary transmission mechanism itself is not weak but that traditional methods of identification are
unable to capture the effects of monetary policy appropriately due to data deficiencies in low income
countries. This paper provides evidence in favour of the latter view using high-frequency identification

of monetary policy surprises.



The focus of the literature on monetary policy transmission in emerging economies has recently been
on the transmission of foreign, particularly US, monetary policy shocks to emerging economies (Rey,
2015; Chari et al., 2021). In addition, it has been common practice to use data on financial instruments
with relatively longer maturities (e.g., 3-month, 1-year) to measure monetary policy surprises which
could confound signals about monetary policy with signals about the future path of economic con-
ditions and policy. This paper, on the other hand studies domestic monetary policy, measured using
monetary policy surprises from a much shorter maturity (1-month) financial asset which helps to iso-

late the contemporaneous monetary policy component of the surprise.

High-frequency Identification of Monetary Policy Surprises: There is an extensive literature on the
high-frequency identification of monetary policy surprises which was inaugurated by Kuttner (2001).
Recent surveys of this literature can be found in Ramey (2016) and Bauer and Swanson (2023b). It has
been common practice in this literature to use high-frequency changes in futures and swap rates on
both scheduled and unscheduled announcement dates to identify monetary policy surprises. While
Nakamura and Steinsson (2018) note that monetary policy surprises on unscheduled announcement
dates may not be well identified due to their endogeneity to other contemporaneous developments, no
systematic evidence exists to document this. This paper provides evidence on the differential effects
of measured monetary policy surprises on scheduled and unscheduled announcement dates in India,
which has a significant number of unscheduled monetary policy announcements. It shows that while
measured monetary policy surprises on scheduled announcement dates have the expected effects on

asset prices and macroeconomic outcomes, they do not do so on unscheduled announcement dates.

There is an emerging literature trying to document and account for the puzzling effects of measured
monetary policy surprises on macroeconomic outcomes. Nakamura and Steinsson (2018) point out
that the upward revisions of GDP growth forecasts in the US following measured monetary policy sur-
prise tightenings is due to the revelation of information about the economic outlook in Fed monetary
policy communications. On the other hand, Miranda-Agrippino and Ricco (2021), Bauer and Swanson
(2023a) and Bauer and Swanson (2023b) argue that the puzzling effects of measured monetary policy
surprises on macroeconomic forecasts are driven by omitted variables bias in the estimation of the ef-
fects of monetary policy surprises. Recent work by Acosta (2023) suggests that this endogeneity reflects
central bank communications that emphasize non-standard variables that markets do not expect. This
paper contributes to this literature by pointing out differences in the endogeneity of measured mon-
etary policy surprises on scheduled and unscheduled announcement dates. Central bank communi-
cations with a non-standard emphasis on standard variables, relative to market expectations, rather
than an emphasis on non-standard variables appear to be responsible for the endogeneity of mea-
sured monetary policy surprises on unscheduled announcement dates to past macroeconomic data.
On the other hand, monetary policy surprises on scheduled announcement dates are not found to be

endogenous to past macroeconomic conditions.



1.2 Areader’s guide

The rest of the paper is structured as follows. Section 2 outlines the theory underlying the identifi-
cation of monetary policy surprises from the OIS market. Section 3 describes the MIBOR-OIS data
and the monetary policy surprises on scheduled and unscheduled RBI announcement dates. Section
4 provides evidence on the sources of monetary policy surprises in India. Section 5 presents event-
study evidence on transmission of monetary policy to financial market variables and macroeconomic
forecasts. Section 6 documents the effects of monetary policy surprises on macroeconomic variables,

particularly output and inflation. Section 7 concludes.

2 Identification of monetary policy surprises

In order to analyse the transmission of monetary policy, it is necessary to first obtain a measure of mon-
etary policy ‘surprises’, which are unanticipated and exogenous changes in the monetary policy actions
of the central bank. The need for such monetary policy ‘surprises’, which are uncorrelated with other
contemporaneous macroeconomic developments, to analyse the monetary transmission mechanism

is well recognised in the literature (Christiano et al., 1999; Ramey, 2016).

If changes in monetary policy that are endogenous to developments in macroeconomic conditions
(or perceived as such by economic agents) are used as part of a regression specification to estimate
the effects of monetary policy on macroeconomic variables, any such estimates are likely to be biased
and inconsistent. This is on account of the dynamic inter-dependencies that are likely to exist between
different macroeconomic variables. A recent survey of methods developed to calculate monetary policy
shocks can be found in Ramey (2016).

The standard empirical approach, which is followed here, attempts to use monetary policy surprises
as an instrument to identify monetary policy transmission. An important limitation of this approach,
as pointed out by McKay and Wolf (2023), is that it is subject to the Lucas Critique (Lucas, 1976). It will
not be possible to learn about the effects of different monetary policy counterfactuals from the effects
of monetary policy surprises estimated in this study. As a result, recent work has focused instead on
identifying the effects of systematic monetary policy on macroeconomic conditions (Hack et al., 2023;
Barnichon and Mesters, 2023; McKay and Wolf, 2023). This is an important area for future research in
the Indian context.

In line with the established empirical approach, the monetary transmission mechanism in India is
analysed using monetary policy ‘surprises’ derived based on high-frequency data on interest rate swap
contracts around monetary policy announcement dates of the Reserve Bank of India. This is similar in
spirit to recent work on high-frequency identification in the United States by Nakamura and Steinsson
(2018). A further advantage of this method of identification is that it allows for a separate analysis of
the transmission mechanism for contemporaneous monetary policy and information about the future

path of monetary policy.



Monetary policy surprises are derived from the Overnight Indexed Swap (OIS) market for India. This
is following the work of Lakdawala and Sengupta (2024), Das et al. (2020) and Mathur and Sengupta
(2019). In particular, MIBOR-OIS contracts are used in the analysis. These contracts have a market-
determined fixed coupon rate as their fixed leg and a floating leg tied to the Mumbai Interbank Outright

Rate (MIBOR), which is the benchmark interest rate on unsecured loans in the interbank market.

MIBOR is the price of liquidity in the banking system and is hence closely tied to the RBI's monetary
policy operations, which impart a significant control over liquidity conditions in the financial system.
Changes in current monetary policy as well as in the stance of monetary policy for the future will hence
reflect in MIBOR-OIS contracts of different maturities. A detailed description of MIBOR-OIS contracts
can be found in FIMMDA (2016).

A brief consideration of the suitability of using OIS contracts to construct monetary policy surprises is
now in order. There is a vast literature, inaugurated by Kuttner (2001), which uses high frequency finan-
cial market data to identify monetary policy surprises. It has been standard practice in this literature to
use high frequency changes in yields on government securities or futures contracts. An application to
the Indian context, using changes in the yield on 91-day Treasury Bills, can be found in Prabu A. et al.
(2016).

However, as Lloyd (2018) notes, OIS contracts have many important advantages over government secu-
rities and futures contracts which make them a more suitable instrument for identification of monetary
policy surprises. Firstly, OIS contracts involve no exchange of principal and consequently have lower

counterparty risk.

In addition, OIS contracts do not lead to any initial cash flows thereby reducing liquidity risk. Many OIS
contracts are also collateralized which reduces credit risk. Finally, as Choy (2003) notes, OIS contracts
have lower basis risk (the risk of policy interest rate changes not reflecting in the contract interest rate)
as they are directly indexed to an overnight interest rate influenced by the central bank’s monetary

policy actions.

On the other hand, as Giirkaynak et al. (2007) point out, government securities are subject to these risks
to a greater extent, making it difficult to isolate monetary policy surprises from other contemporane-
ous developments, particularly during periods of heightened uncertainty. Furthermore, in contrast
with typical futures contracts, OIS contracts have time horizons that align well with other financial in-
struments and hence their movements in response to monetary policy are less sensitive to the timing of
the policy announcements. Their global usage also makes them more comparable across geographies

than futures contracts which are not traded in many developing economies.

A two-day window (one day before and after the monetary policy announcement) is used to compute
monetary policy surprises in this study, for reasons explained in greater detail below. In this context,
identification of monetary policy surprises requires the following three identification assumptions, fol-
lowing Lloyd (2018):



Assumption 1: no-arbitrage pricing of the fixed leg of the MIBOR-OIS;

Assumption 2: rational expectations about the expected future path of the MIBOR-OIS floating interest
rate and,

Assumption 3: Changes in the MIBOR-OIS fixed rate during the two-day window around monetary

policy announcement dates reflect responses only to monetary policy communication from the RBL

Under these assumptions, any anticipated change in monetary policy would already have been priced
in to the MIBOR-OIS contract and reflected in the fixed leg interest rate in advance of the monetary pol-
icy announcement. Therefore, any movement in the fixed leg interest rate in response to the monetary
policy announcement on the announcement date is a result of monetary policy actions not anticipated
by financial market participants. In other words, it reflects a monetary policy surprise.

Suppose there is a n-day MIBOR-OIS contract starting at date ¢. The monetary policy surprise on mon-

m
n,t’

the MIBOR-OIS contract on the day after the announcement and the day before the announcement.

etary policy announcement date ¢, €)', is then identified as the difference between the fixed rate on

Proposition: Under Assumption 1, Assumption 2 and Assumption 3, a surprise change in monetary
policy up to n days ahead, on monetary policy announcement date t (e})!,) is identified as’:

o 365 trlen MIBOR;,; rln MIBOR;,;
€n,t:7 E[+1 H 1+T —Et_l H 1+T
j=t-1

Jj=t+1

Proof: Let l{i ]Lffi and l{l ?f,tq be the fixed and floating rates on a n-day MIBOR-OIS contract at time ¢. As-
sumption 1 is a statement of the expectations hypothesis of the term structure of interest rates (Fisher,
1930; Hicks, 1939). As Cochrane (2005) notes, the fixed interest rate on a swap is equivalent to the yield
on a coupon bond of identical maturity and hence is also priced in the same fashion.? This requires
that the return from investing a given sum at the fixed rate should equal the expected return from the

floating leg and a term premium A, ¢4 p:

l.]t’ixed ~E, [l.;loat] + Abten (Assumption 1)

,[+n ,1+n

Assumption 2 requires rational expectations for the expected future path of the MIBOR-OIS floating
interest rate in the sense implied by Muth (1961) and Sargent (2013). Specifically, the subjective expec-
tations of the return on the floating leg of the MIBOR-OIS contract are assumed to be consistent with its

%In case the monetary policy announcement was made during the weekend, the surprise is obtained by subtracting the
rate on the preceding Friday from the rate on the Monday following the announcement. MIBOR-OIS trades with a one-day
spot lag, so an n-day MIBOR-OIS contract starting at date t matures in ¢ + n + 1. For monetary policy announcements which
occur on Monday or Friday, a two working day window is used to calculate the surprise i.e., the rate on the working day before
the announcement is subtracted from the rate on the working day after the announcement. A similar approach is also used
if there are any trading holidays during the two-day window around a monetary policy annoucement.

3A fuller exposition of this idea can be found in Cochrane (2005), Chapter 19.
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oat

contractual terms. E; [l{l tn

] is determined as the expected cumulative return from continually rolling

over a given sum (principal and interest) yielding MIBOR everyday:*

t+n
. 365 MIBOR;,, ‘
E: [ t,?frtz} = E: H (1 + 365]+> -1 (Assumption 2)

Jj=t

Under Assumption 3, on monetary policy announcement dates, only information about changes to the
sequence of MIBOR rates during the period of the contract is revealed. When a two-day window is used
to identify the monetary policy surprises, this requires that the risk premia are not changing during this
time period around the monetary policy announcement:®

At-1,t-14n = Asl,t+14n (Assumption 3)

With the above assumptions, the monetary policy surprises (—:th can be expressed as follows:

m __ .fixed fixed _ float float
€nt = Il t+1en = U=1,0-14n = (Et’rl [ t+l,t+1+n] +}\t+1,t+1+n) - (Ef—l [ t—l,t—l+n] +)\t—1,t—1+n>

t+1+n t-1+n
365 MIBOR; MIBOR;
S e [ TT <1+f+1)_1 e | ] <1+f+1)_1
n

. 365 ; 365
]:I+1 ]Zt—l
t+1+n t-1+n
3 365 £ H 14 MIBOR]'+1 e H Ly MIBOR]-+1
T N 365 =1 365
j=t+1 J=t=1

O]

As of March 2020, the MIBOR-OIS market was the largest over-the-counter derivatives market in India.®
This market draws participation from a wide range of financial intermediaries like commercial banks
and primary dealers who use it to insure their returns on government bond holdings. As a result, no-
arbitrage pricing, which follows as a consequence of profit-maximising behaviour of buyers and sellers
in this market, is more likely to hold than in traditional markets for consumer goods with behaviourally-
biased agents.

Further, existing studies have shown that the MIBOR-OIS fixed rates are good predictors of the future

evolution of MIBOR particularly at the 1-month, 9-month and 1-year tenors, with ex-post excess re-

“The MIBOR rate from the next trading day applies on trading holidays which occur during the contract, but without
compounding.

°In an environment where monetary policy is conducted using open market operations and repurchase agreements (‘cor-
ridor system’) rather than a reserve abundant regime where interbank interest rates are controlled by varying the interest paid
on central bank reserves (‘floor system’), as was the case with India, there is the possibility that the interbank interest rate also
contains a potentially time-varying liquidity premium which should also not vary around monetary policy announcements
for precise identification. A more detailed discussion of the ‘corridor’ and ‘floor’ systems of implementing monetary policy
can be found in Borio (2023).

Data from the Clearing Corporation of India Limited (CCIL) as of March 2020.
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turns on these swaps being close to zero (Kumar and Rituraj, 2021). This suggests that the rational
expectations assumption is a plausible one in the context of the MIBOR-OIS market, particularly at the

shorter end of the maturity spectrum.

The third assumption is necessitated by data limitations. In an ideal setting, where time stamps are
available for monetary policy statements and MIBOR-OIS data is available at an hourly frequency or
higher, it is possible to isolate the monetary policy surprise by comparing MIBOR-OIS fixed rates just
before and after a monetary policy announcement is made. However, high-frequency time-stamped
data is not available in a consistent fashion for the full time period under study.

Further, because of the lack of time stamps for monetary policy announcements, it is not possible to as-
certain whether the monetary policy announcements were made during or after market trading hours
for anumber of announcement dates in the study. Therefore, in what follows, a two-day window is used
to compute the monetary policy surprises to ensure consistency. As a result, Assumption 3 is necessary

for identification of monetary policy surprises in this setting.

Assumption 3 is more likely to hold when tighter time windows around monetary policy announce-
ments are considered and when the monetary policy announcement is uncorrelated with other con-
temporaneous developments in the economy. As succeeding sections will show, and as Nakamura and
Steinsson (2018) have anticipated, Assumption 3 is more likely to be satisfied on scheduled announce-
ment dates than on unscheduled announcement dates.

An important limitation of assessing monetary policy surprises using OIS data is that it is not possible
to say anything about the distribution of this surprise amongst economic agents. Identifying the cross-
sectional distribution of monetary policy surprises is an important avenue for future research given
the importance of the distribution of marginal propensities to consume for the strength of monetary

policy transmission (Kaplan et al., 2018).

3 Monetary policy surprises from the MIBOR-OIS market

Monetary policy announcement dates were collected from the online archive of monetary policy state-
ments of the Reserve Bank of India. Data on Overnight Indexed Swaps was collected from Bloomberg
Terminal. This section describes in detail the procedures adopted for identification, collection, classi-

fication and construction of monetary policy surprises from the MIBOR-OIS market.

3.1 Identifying monetary policy announcement dates

Monetary policy announcements of the Reserve Bank of India were identified based on the online
archive of press releases and monetary policy statements of the Reserve Bank of India. All monetary
policy statements and any press release or circular which contained a discussion of the stance of the
RBI towards its principal monetary policy instruments: (i) Bank Rate/Marginal Standing Facility (MSF)
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Rate, (ii) Repo Rate, (iii) Reverse Repo Rate, (iv) Cash Reserve Ratio (CRR) and (v) Statutory Liquidity

Ratio (SLR) were included in the sample of monetary policy announcements.

Dates of open market operations and speeches by the Governor of the RBI were not considered in con-
structing this sample but is a potential area for future research (Swanson, 2023; Swanson and Jayawick-
rema, 2023). A total of 133 monetary policy announcements were identified between August 1999 and
March 2020. We start the series in August 1999 as the data on MIBOR-OIS is only available from then.

This is the longest sample of monetary policy announcements in India to date.

3.2 Scheduled and unscheduled announcement dates

Monetary policy announcement dates are classified into scheduled and unscheduled announcement
dates. Scheduled announcement dates are those announcement dates for which prior public notice
was given by the RBI. All other announcements dates were classified as unscheduled announcement

dates.

The frequency of scheduled monetary policy announcements has varied over the time period under

study. The frequency of scheduled monetary policy announcements is as follows:

e 1999 - 2004: 2 times a year (April/May and October/November)
¢ 2006 - 2009: 4 times a year (Once every quarter)
e 2011 - 2013: 8 times a year (Middle and end of every quarter)

e 2014 - 2020: 6 times a year (Once every two months)

2005 (3) and 2010 (6) were transition years where the frequency of scheduled announcements changed.
A two-day window (a day before and a day following the monetary policy announcement) is used to
compute the surprise change in monetary policy. This is on account of a lack of time-stamps for a

number of announcements in our sample.

Using a two-day window comes with its own identification challenges. The typical time window that
is used in high-frequency identification studies is a much narrower 30-minute time window around
a monetary policy announcement. Nakamura and Steinsson (2018) point out that identification of
monetary policy surprises may be less robust with a one-day or two-day window than a 30-minute

window.

An appealing feature of using narrower time windows is that it rules out reverse causality in event study
regressions with financial market variables as monetary policy decisions are usually communicated
with a non-trivial time lag after the decisions have been taken (Bauer and Swanson, 2023b). Further-
more, narrower time windows allow for more precise identification of monetary policy surprises by
isolating financial market responses to monetary policy actions from other contemporaneous devel-
opments. Evaluating the robustness of the identified monetary policy surprises to the choice of a nar-

rower time window is an important avenue for future research.
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Figure 2: 1-month MIBOR-OIS fixed rate and its two-day change, August 1999 to March 2020

1-month MIBOR-OIS fixed rate (%)

! : ! ! : : Ii : ! : ! i i i : : '
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Year
= OIS 1-month Rate —— Two-Day Changes Scheduled Announcement Unscheduled Announcement
Notes: This figure plots the 1-month MIBOR-OIS fixed rate and its two-day change between August 1999 and March 2020.
The vertical dashed lines represent monetary policy announcement dates of the RBI, with green lines representing scheduled

announcement dates and red lines representing unscheduled announcement dates. The data on 1-month MIBOR-OIS rates
is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.

Out of 133 announcement dates, 97 were scheduled announcement dates and 36 were unscheduled an-
nouncement dates. Table 1 documents the 36 unscheduled announcement dates and the reasons cited
by the RBI for these announcements. The most common reasons cited for unscheduled announce-
ments were developments in financial markets (including the foreign exchange market) and the need
to provide liquidity support. Moreover, a few unscheduled announcements were also undertaken in

response to fiscal policy and incoming macroeconomic data.

3.3 MIBOR-OIS data

The data on MIBOR-OIS contracts are collected from Bloomberg. The shortest maturity MIBOR-OIS
contract with a tenor of 1 month is used to construct the monetary policy surprises. In particular, the
Bloomberg Generic Composite (BGN) mid-rate for the 1-month MIBOR-OIS contract (Ticker: IRSWOA
BGN Curncy) is used as the OIS fixed rate in the analysis. The BGN quote from Bloomberg Terminal
is "based on bid and ask quotes that are derived from hundreds of quality sources, including indica-
tive and executable price quotes from money-center and regional banks, broker-dealers, inter-dealer
brokers, and trading platforms" (Bloomberg, 2023).

Since the MIBOR-OIS contracts are traded over-the-counter, there is no centralised repository of time-
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Table 1: Unscheduled monetary policy announcements of the RBI, October 1999 to March 2020

A Date R Monetary Surprise Notes
1 i i in Bank Rate, CRR R Rate;
1 April, 2000 Liquidity/Market Conditions; Fiscal Policy -1.2 A(::lzibri(s:&flflg:f ::: c;: a ZZY af::' tﬁe U"rj:(()jn ;Egge?te
21 July, 2000 Forex Market/Financial Markets 13 100 basis points increase in Bank Rate; 50 basis points increase in CRR;
¥ ’ Responding to Rupee depreciation against US Dollar
50 basis points cut in Bank Rate and CRR;
16 February, 2001 Financial Markets; Fiscal Policy -0.8 Pre-Budget announcement as government expected to exceed
borrowing targets
50 basi int: t in Bank Rate;
1 March, 2001 Fiscal Policy 0.575 me;‘j;’;;fa;izufce:em ate
12 May, 2001 Liquidity/Financial Markets; Fiscal Policy; -0.2 50 basis points cut in CRR;
Y q Y ’ ¥ : In anticipation of expected fresh issue of government bonds
18 Mav, 2002 Liquidit 0.025 CRR cut advanced by a fortnight;
Y q ¥ ’ Liquidity conditions cited as reason
.. . Reverse Repo Rate reduced by 50 basis points;
25 March, 2004 A stra -0.12 AR o p”
5 March, 200 dministrative 0 Rationalisation of Liquidity Adjustment Facility
50 basi ints i in CRR;
11 September, 2004 Macroeconomic Conditions 0.05 To Czisgﬁ;;:\?\fg&f;‘z d reached 8.33%
.33%
. L 25 basis points increase in Repo Rate and Reverse Repo Rate;
8 June, 2006 Macroeconomic Conditions 0.2125 Responding to strong economic growth, inflation and global monetary tightening
22 June, 2006 Administrative 0.05 Amendment to RBI Act regarding CRR
8 December, 2006 Macroeconomic Conditions 0.325 50 basis points increase in CRR;
! ’ ’ Responding to strong economic growth, credit growth and inflation
50 basis points increase in CRR;
13 February, 2007 Macroeconomic Conditions 0.65 Responding to strong economic growth and inflation with a view to curbing
inflation expectations
1 March, 2007 Administrative -0.425 Amendment of laws governing CRR maintenance
25 basis points increase in Repo Rate and 50 basis points increase in CRR;
30 March, 2007 Macroeconomic Conditions -1.75 Responding to strong economic growth and inflation with a view to curbing
inflation expectations
20 April, 2007 Administrative 0.35 Changes to CRR administration
17 April, 2008 Macroeconomic Conditions 0.275 50 basis points increase in CRR;
pri, > ’ Responding to high inflation with a view to curbing inflation expectations
. . 25 basis points increase in Repo Rate;
11 2 Maci C! C S .2 . L . . . S . .
June, 2008 acroeconomic Conditions 0.25 Responding to high inflation with a view to curbing inflation expectations
. L 50 basis points increase in Repo Rate and CRR;
24 June, 2008 Macroeconomic Conditions 0.75 Responding to high inflation with a view to curbing inflation expectations
. . L. 100 basis points reduction in SLR;
16 September, 2008 Financial Crisis 04 To improve liquidity in the financial system post-Lehman Brothers bankruptcy
6 October, 2008 Financial Crisis -0.9 50 basis points decrease in CRR;
! i Aimed at increasing liquidity due to rising financial market volatility
10 October, 2008 Financial Crisis -1.875 100 basis points decrease in CRR;
! . Aimed at increasing financial system liquidity
. . . 100 basis points decrease in CRR;
15 October, 2008 Financial Crisis 225 Aimed at increasing financial system liquidity
. . L. 100 basis points decrease in Repo Rate;
20 October, 2008 Financial Crisis 0.1 Aimed at increasing financial system liquidity
i i inR Rate, 1 i i in CRR, SLR;
1 November, 2008 Financial Crisis; Macroeconomic Conditions  -1.4 i?ﬁi;itljs:étpsoifi‘:geeizi\nor:il?:i‘gr(?vtvih 2:;?:11; rI; (‘)/lir:gsl?:s:g?;e InCRR, §
6 December, 2008 Financial Crisis; Macroeconomic Conditions  0.21 11\?21];35: Sﬁégt;rii:zeézz?r;ipgi;x?hl{Everse Repo Rate;
2 January, 2009 Financial Crisis; Macroeconomic Conditions  -0.375 11\?31232: SS;S;;ZC;EE&?I??;%122:;53?;23&: Rate; 50 basis points decrease in CRR;
50 basi ints dt inR d R R« Rate;
4 March, 2009 Financial Crisis; Macroeconomic Conditions  -0.4 Aimzzliff;;;orficrlrg?::git;Zigléco:::;iscegrgv(ih e
. L 25 basis points increase in Repo and Reverse Repo Rate;
19 March, 2010 Macroeconomic Conditions 0.035 Aimed at controlling inflation and inflation expectations
2 July, 2010 Macroeconomic Conditions 0375 25 basis points increase in Repo and Reverse Repo Rate;
¥ : Aimed at controlling inflation and inflation expectations
13 February, 2012 Administrative -0.05 Bank Rate increased by 350 basis points to align with MSF Rate;
. . 75 basis points decrease in CRR;
March, 2012 M ¥ -0.14 : .
9 March, 20 acroeconomic Conditions 0 To increase liquidity in the financial system
MSF/Bank Rate increased by 200 basis points;
15July, 2013 Forex Market 2785 To stem Rupee depreciation following Fed tapering
MSF/Bank Rate reduced by 50 basis points;
7 October, 2013 Forex Market -0.38 Unwinding extraordinary measures taken to stem rupee depreciation
. . Policy Rate reduced by 25 basis points;
15 January, 2015 Macroeconomic Conditions -0.105 Easing policy rates in light of falling inflation and inflation expectations
4 March, 2015 Macroeconomic Conditions; Fiscal Polic: -0.18 Policy Rate reduced by 25 basis points;
! } ! Y : Easing policy rates in light of low growth and higher than expected fiscal deficit
27 March, 2020 COVID-19 053015 Policy Rate reduced by 75 basis points; Reverse Repo Rate reduced by 90 basis points;

Easing policy in response to COVID-19 related lockdowns

Notes: Unscheduled monetary policy announcements of the RBI were identified from the archive of RBI press releases avail-
able at https://rbi.org.in/Scripts/BS_PressReleaseDisplay.aspx and the monetary policy surprises were computed using the
two-day change in the 1-month MIBOR-OIS fixed rate on these dates. The 1-month MIBOR-OIS fixed rate was obtained from
Bloomberg Terminal with ticker: IRSWOA BGN Curncy.
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Figure 3: 1-month MIBOR-OIS fixed rate changes on monetary policy announcement dates of the RBI
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Notes: This figure plots the monetary policy surprises derived as the two-day change in the 1-month MIBOR-OIS fixed rate

on monetary policy announcement dates of the RBI. The scheduled monetary policy surprises are shown in green and the

unscheduled announcement surprsies are shown in red. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg
Terminal with ticker: IRSWOA BGN Curncy.
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Table 2: Summary statistics for monetary policy surprises on scheduled and unscheduled dates

Announcement Date Period N Mean Std.Dev min 25% 50% 75% max

Scheduled 1999 -2004 11 0.177 0.255 -0.625 -0.175 0.000 0.075 0.250
2005-2009 19 0.396 0.638 -1.475 -0.105 0.040 0.287 1.600
2010-2020 67 0.094 0.129 -0.310 -0.035 0.015 0.075 0.410

Unscheduled 1999-2004 8 0.534 0.743 -1.200 -0.631 -0.160 0.031 1.300
2005-2009 19 0.681 0.889 -2.250 -0.662 0.050 0.263 0.750
2010-2020 9 0.503 0.985 -0.530 -0.180 -0.105 0.035 2.735

Notes: This table shows the summary statistics for the monetary policy surprises on scheduled and unscheduled announce-
ment dates during periods with different frequencies of scheduled announcements. The monetary policy surprises are com-
puted as the two-day change in the 1-month MIBOR-OIS fixed rate. The 1-month MIBOR-OIS fixed rate is obtained from
Bloomberg Terminal with ticker: IRSWOA BGN Curncy. The Mean column shows the mean of the absolute change in the
1-month MIBOR-OIS fixed rate on the announcement dates.

stamped data on OIS trades for a number of years in the time period under study.” A more detailed
description of the MIBOR-OIS market in India, including details about its liquidity and market struc-
ture, is provided in Appendix A.1. It is therefore important to note, while interpreting the results, that
the monetary policy surprises are identified using the daily market quotes rather than actual market

trades.

Figure 2 plots the evolution of the one-month OIS fixed rate and its change over a two-day window
around monetary policy announcement dates of the RBI.2 This further documents the increase in the
proportion and frequency of scheduled monetary policy announcements during the time period under
study. Furthermore, unscheduled announcements occurred with greater frequency during periods of

greater macroeconomic uncertainty, such as during the 2007-2009 financial crisis.

Figure 3 plots the monetary policy surprises calculated using a two-day window around monetary pol-
icyannouncement dates of the RBI. Table 2 shows the summary statistics for OIS rate changes on sched-
uled and unscheduled announcement dates during periods with different frequencies of scheduled an-
nouncements. Throughout the time period under study, scheduled monetary policy announcements
outnumber unscheduled announcements in each of the regimes considered. However, the average ab-
solute size of the surprise change in monetary policy is larger on unscheduled announcement dates
than on scheduled announcement dates. Further, the dispersion in the size of the surprises is also
much greater on unscheduled announcement dates. As Lakdawala and Sengupta (2024) have already
noted, the movements in the one-month OIS rates were particularly large during the 2007-2009 period

coinciding with the financial crisis.

"There is a trade repository of all interest rate swap contracts maintained by the Clearing Corporation of India (CCIL) since
2007. Intraday tick-by-tick data on RBI announcement dates is available for the BGN quote beginning in July 2011.

8There are a few instances of large movements in the 1-month MIBOR-OIS fixed rate on days without a monetary policy
announcement. A notable example is the 4.125% points increase in the MIBOR-OIS rate on 20th March 2007 which was due
to an unexpected increase in liquidity needs for banks following higher than expected advance tax payments by taxpayers
leading up to the end of the financial year (Sinha, 2007).
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Table 3: Auto-correlation of monetary policy surprises on RBI Announcement Dates

Monetary Surprise Pooled Scheduled Unscheduled

Intercept -0.012 0.046 -0.159
(0.045)  (0.036) (0.143)
Monetary Surprise, ;  0.073 -0.097 0.115
(0.152)  (0.218) (0.173)
Monetary Surprise, , —0.067 -0.162 0.093
(0.143)  (0.129) (0.133)
F-statistic 0.222 0.831 0.401
p-value 0.801 0.439 0.673
R? 0.009 0.034 0.025
N 131 95 34

ok ok

p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of MIBOR-OIS monetary policy surprises on its first and second lags on
RBImonetary policy announcement dates. Estimation is done separately for pooled, scheduled and unscheduled announce-
ment dates. MIBOR-OIS monetary policy surprises are calculated as the two-day change in the 1-month MIBOR-OIS fixed
rate around monetary policy announcements of the RBI. The 1-month MIBOR-OIS fixed rate is obtained from Bloomberg
Terminal with ticker: IRSWOA BGN Curncy. The F-statistic and p-value corresponding to a joint test of the significance of all
coeflicients being zero is reported.

Monetary policy shocks are traditionally conceived in macroeconomic models to be random distur-
bances to the system which are typically not auto-correlated.? To check the autocorrelation proper-
ties of the monetary policy surprises derived in this section, the monetary policy surprises on RBI an-

nouncement dates are regressed on their first and second lags in a event study context.

However, Miranda-Agrippino and Ricco (2021), Melosi (2017) as well as Coibion and Gorodnichenko
(2015) point out that in the presence of asymmetric information between the central bank and the
private sector, news about economic conditions revealed through central bank policy actions can filter
into private sector expectations gradually, leading to auto-correlation in monetary policy surprises. In
effect, as Miranda-Agrippino and Ricco (2021) suggest, the test for auto-correlation in monetary policy
surprises is a test for the presence of asymmetric information between the central bank and the private
sector.

Table 3 displays the results of a regression of the monetary policy surprise on its own first and second
lags on scheduled and unscheduled announcement dates. There seems to be no statistically signifi-
cant auto-regressive relationship between the monetary policy surprises on RBI announcement dates.
This suggests that it is reasonable to view the monetary policy surprises as potentially random distur-
bances which are not systematically related to each other. Table A.1 further confirms that even when
the monetary surprises are aggregated to a monthly frequency, there is no statistically significant auto-
correlation in the monetary policy surprises on scheduled and unscheduled announcement dates.

9For instance, Ramey (2016), in a more general context of macroeconomic shocks, states that their characteristic feature
lies in their exogeneity with respect to current and lagged endogenous variables and other shocks.
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4 Sources of monetary policy surprises

What are the causes of monetary policy surprises? Monetary policy is typically understood to follow
predictable rules, following the work of Taylor (1993) and Woodford (2003) which demonstrated po-
tential welfare improvements from central banks committing to a policy rule. The identified monetary
policy surprises, to the extent that economic agents are aware of the central bank’s policy rule, should
be uncorrelated with the various sources of incoming data to which the central bank reacts in formu-
lating monetary policy. However, a recent literature surveyed in Bauer and Swanson (2023b) suggests
that monetary policy surprises identified from financial markets are predictable by some key macroe-
conomic indicators to which the central bank reacts. The leading explanation for this phenomenon has
been that market participants have imperfect information about the central bank’s reaction function,
thereby causing past macroeconomic variables to be predictive of monetary policy surprises (Bauer
and Swanson, 2023a). This poses a threat to the identification of the effects of monetary policy, if these

sources of monetary policy surprises are not controlled for in regression specifications.

To test whether monetary policy surprises identified from the MIBOR-OIS market are predictable by
key macroeconomic indicators, the monetary policy surprises are regressed on key macroeconomic
and financial indicators that would be available to the RBI at the time of each monetary policy an-
nouncement. Following Bauer and Swanson (2023b), the monetary policy surprises are first regressed
on the following key macroeconomic and financial indicators:

1. Index of Industrial Production: 3-month log-change in the IIP until two months before the
monetary policy announcement. The IIP data for each month is usually released two months
later on the 12th of the month or the working day immediately preceding the 12th. Hence, for
monetary policy announcements made before the IIP release date for the month, the 3-month

change in IIP until 3 months before the monetary policy announcement is used.

2. Wholesale Price Index: 3-month log-change in the WPI until the month before the monetary
policy announcement. WPI was released on a weekly basis with a two-week time lag until Jan-
uary 2012 and on a monthly basis thereafter. The WPI data for the previous month is usually an-
nounced on the 14th of the month or the working day immediately following the 14th. Hence, for
monetary policy announcements made before the WPI release date for the month, the 3-month

change in WPI until two months before the monetary policy announcement is used.

3. Rainfall: 3-month cumulative rainfall deviations from their 20th century average until the month
before the monetary policy announcement. Separate coefficients are estimated for excess and
deficient rainfall.

4. Yield Spreads: 91-day change in the spread between the 10-year and 1-year GSec yields until the

day before the monetary policy announcement.

5. Stock Market Returns: 91-day log-change in the BSE SENSEX stock market index until the day
before the monetary policy announcement.
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6. Exchange Rate: 91-day log-change in the USD/INR exchange rate until the day before the mon-

etary policy announcement.

During much of the time period under study, the RBI did not have an explicit inflation target, and its
policy approach relied on monitoring and stablising ‘multiple indicators’. It was only in 2014 that the
RBI moved towards a flexible inflation targeting framework. Hence, the specification of the regression
with the variables listed above is consistent with the RBI's approach to monetary policy taking into
consideration a wide variety of macroeconomic and financial indicators. A more detailed description
of the monetary policy framework in India during the period under study can be found in Dua (2020)
and Roy (2022).

The results from this regression are presented in Table 4. The reported F-statistics for the pooled and
scheduled samples results suggest that the monetary policy surprises are not predictable by some of the
key macroeconomic indicators that would typically enter a Taylor rule, like proxies for output and infla-
tion. In the pooled specification, periods of drought, increasing term premia and stock market returns
are predictive of contractionary monetary policy surprises. Considering just the scheduled announce-
ment dates, none of the macroeconomic variables have a statistically significant relationship with the
monetary policy surprises individually or jointly. On unscheduled announcement dates, past macroe-
conomic variables, particularly the growth in industrial production and excess rainfall in the past few
months are predictive of larger contractionary monetary policy surprises. Further, the associated F-
statistic also points to the predictability of monetary policy surprises on unscheduled announcement
dates.

This adds to the evidence presented in Table 1 which documents the reasons cited by the RBI for un-
scheduled monetary policy announcements. The most common reasons cited, as previously discussed,
related to liquidity conditions in various financial markets. These are likely to be highly correlated with
both aggregate demand, as proxied by IIP, and aggregate supply, which is affected by the amount of
rainfall due to the rainfall dependence of Indian agriculture. Acosta (2023) points out that one reason
for the endogeneity of measured monetary policy surprises to past macroeconomic data is an emphasis
on non-standard variables in the monetary policy reaction function. The evidence in Table 4 however
suggests a non-standard emphasis on standard macroeconomic variables in the monetary policy re-
action function on unscheduled announcement dates. The endogeneity to past macroeconomic vari-
ables makes measured monetary policy surprises on unscheduled announcement dates less suitable
for identification of the effects of monetary policy.

Next, the predictability of monetary policy surprises by forecasts of key macroeconomic indicators is
tested in Table 5. The reported F-statistics suggest that macroeconomic forecasts of real GDP growth
and WPI inflation are not very predictive of monetary policy surprises on either scheduled, unsched-
uled or pooled announcement dates. However, on scheduled announcement dates, the current year
forecast for WPI inflation does have a positive, statistically significant relationship with monetary pol-
icy surprises. Contractionary monetary policy surprises on scheduled announcement dates appear,

at least in part, to be unanticipated responses to heightened inflation expectations. However, only a
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Table 4: Predictability of Monetary Policy Surprises by Macroeconomic Data

Pooled Scheduled Unscheduled
Intercept -0.064 0.056 -0.441**
(0.063)  (0.055) (0.203)
Aln (ITP) (3m) 2.351 0.336 9.283**
(1.560)  (1.570) (4.279)
Aln (WPI) (3m) 1.689 -2.047 5.168
(2.504)  (1.580) (5.885)
Drought (3m) 0.021* 0.014 0.018
(0.011)  (0.009) (0.062)
Excess Rain (3m) 0.026 -0.005 0.717***
(0.018)  (0.008) (0.141)
A (10Y-1Y GSec Spread) (3m) 0.173** 0.039 0.276
(0.083)  (0.068) (0.230)
Aln (SENSEX) (3m) 0.989**  0.210 0.480
(0.483)  (0.379) (0.896)
Aln (USD - INR) (3m) 2.442 1.991 0.243
(1.775)  (1.230) (2.962)
F-statistic 1.253 1.237 6.222
p-value 0.279 0.291 0.000
R? 0.099 0.074 0.531
N 133 97 36

***p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E’s reported;

Notes: This table shows the results of OLS regressions of monetary policy surprises on various macroeconomic variables on
all, scheduled and unscheduled monetary policy announcement dates of the RBI. The monetary policy surprises are com-
puted as the two-day change in the 1-month MIBOR-OIS fixed rate. The 1-month MIBOR-OIS fixed rate is obtained from
Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Aln (IIP) is calculated as the 3-month log-change in the Index of In-
dustrial Production using data up to two months before the monetary policy announcement in the case of announcements
made after the IIP release date for the month and up to three months before otherwise. Data on IIP release dates are obtained
from Bloomberg Terminal and for months when such information was missing, the IIP release date was taken to be the 12th
(or the latest working day preceding it). The data on IIP is obtained from FRED with ticker: INDPROINDMISMEI. Aln (WPI)
is calculated as the 3-month log-change in the WPI using data up to the month before the monetary policy announcement
of the RBI in the case of monetary policy announcements made after the WPI release date for the month or two months be-
fore otherwise. Data on WPI release dates are obtained from Bloomberg Terminal and for months where such information is
missing, the release date is set to be the 14th of the month (or the working day immediately following it). The data on WPI
is obtained from FRED with ticker: WPIATTO1INM661N. Working days are defined as trading days in the foreign exchange
market as found in Bloomberg Terminal with ticker: INR REGN Curncy. Monthly rainfall deviations from their 20th century
average for three months (in 10 cms) before each monetary policy announcement of the RBI are calculated. The Drought
variable is then defined as being equal to the rainfall deviation during three-month periods when the rainfall deviation is
less than 0 and is defined as 0 otherwise. Similarly, the Excess Rain variable is defined as being equal to the rainfall deviation
during three-month periods when this value is greater than 0 and is set equal to 0 otherwise. The data on Rainfall is obtained
from annual issues of the Rainfall Statistics of India. A (10Y-1Y GSec Spread) is defined as the 91-day change in the difference
in yields between the 10-year and 1-year GSecs until the day before the monetary policy announcement. The data on 1-year
and 10-year GSec yields are obtained from investing.com. Aln (SENSEX) is defined as the 91-day log-change in the BSE SEN-
SEX until the day before the monetary policy announcement. The data on BSE SENSEX is obtained from Yahoo Finance with
ticker: "BSESN. Aln(USD-INR) is defined as the 91-day log-change in the USD-INR exchange rate until the day before the
monetary policy announcement. The data on USD-INR is obtained from Bloomberg Terminal with ticker: INR REGN Curncy.
The F-statistic and p-value corresponding to a joint test of the significance of all coefficients being zero is reported.
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Table 5: Predictability of Monetary Policy Surprises by Macroeconomic Forecasts

Pooled Scheduled Unscheduled

Intercept —0.380 -0.118 -0.170
(0.280)  (0.204) (1.022)
Current FY Growth Forecast -0.057 0.026 -0.087
(0.096)  (0.091) (0.237)
Next FY Growth Forecast 0.112 0.003 0.191
(0.106)  (0.099) (0.237)
Current FY WPI Inflation Forecast —0.024 0.043* -0.114
(0.037)  (0.024) (0.086)
Next FY WPI Inflation Forecast 0.015 -0.053 -0.000
(0.058)  (0.036) (0.181)
F-statistic 1.149 1.248 1.354
p-value 0.337 0.296 0.273
R? 0.019 0.061 0.118
N 132 97 35

***p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E’s reported;

Notes: This table shows the results of OLS regressions of monetary policy surprises on macroeconomic forecasts on all, sched-
uled and unscheduled monetary policy announcement dates of the RBI. The monetary policy surprises are regressed on the
latest available survey forecasts before the day of the monetary policy announcement. The monetary policy surprises are
computed as the two-day change in the 1-month MIBOR-OIS fixed rate. The 1-month MIBOR-OIS fixed rate is obtained from
Bloomberg Terminal with ticker: IRSWOA BGN Curncy. The Current FY Growth Forecast is the consensus forecast for real
GDP growth in the present financial year and is obtained from Consensus Economics. The Next FY Growth Forecast is the
consensus forecast for real GDP growth in the next financial year and is obtained from Consensus Economics. The Current
FY WPI Inflation Forecast is the consensus forecast for WPI inflation for the current financial year and is obtained from Con-
sensus Economics. The Next FY WPI Inflation Forecast is the consensus forecast for WPI inflation for the next financial year
and is obtained from Consensus Economics. The F-statistic and p-value corresponding to a joint test of the significance of
all coefficients being zero is reported. Coefficients less than 0.001 in absolute value are reported as 0.000. Monetary policy
announcements which occurred on the same day as the forecast survey are excluded from the analysis.

negligible proportion of the variation in the monetary surprises is explained by the forecasts on sched-
uled announcement dates. On unscheduled announcement dates, there are no statistically significant
predictors of monetary policy surprises in the macroeconomic forecasts considered. They appear to

represent responses to more backward looking information rather than forward looking information.

Finally, the predictability of the monetary policy surprises by US monetary policy surprises is consid-
ered in Table 6. There were 19 instances, documented in Appendix Table C.1, where there was an FOMC
announcement within a two-day window around RBI announcements. Due to the paucity of tick-by-
tick data for MIBOR-OIS rates, it is not possible to comment directly on the correlations between FOMC
and RBI monetary policy surprises on these dates. On the rest of the announcement dates, the FOMC
surprises do not seem to explain much of the variation in the RBI announcement surprises even though
the estimated coefficients are positive and close to 1. This suggests that the monetary policy surprises
in India, particularly those not occurring simultaneously with FOMC announcements, are not system-
atically related to those in the US.
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Table 6: FOMC surprises and RBI monetary policy surprises

Pooled Scheduled Unscheduled

Intercept -0.015 0.021 -0.118
(0.051)  (0.038) (0.169)
FOMC Surprise  1.180 1.271 0.738
(0.775)  (1.358) (1.113)
R? 0.014 0.021 0.005
N 112 80 32

***p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E’s reported;

Notes: This table shows the results of OLS regressions of 1-month MIBOR-OIS monetary policy surprises on monetary pol-
icy surprises of the US Federal Reserve on all, scheduled and unscheduled announcement dates of the RBI. Monetary policy
surprises of the RBI are regressed on the latest FOMC announcement surprise occurring immediately before each RBI an-
nouncement. FOMC announcements which occur in a two-day window around RBI announcement dates are excluded from
the analysis. The data on FOMC surprises is obtained from Bauer and Swanson (2023b). The Indian monetary policy surprises
are calculated as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of
the RBI. The 1-month MIBOR-OIS fixed rate is obtained from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Only
data up to the end of 2019 is used in the analysis as the FOMC surprises from Bauer and Swanson (2023b) are only available
until then.

5 High-frequency monetary policy transmission

5.1 Event study evidence from financial markets

In order to understand the high frequency response of financial market variables to monetary policy
surprises, ‘event study’ regressions of the following form, in the sense implied by Black (1986), are es-
timated:

m
Apyr = o+ Berpy s + Ky

where A,y is the two-day percentage change in the financial market variable y; around the monetary
policy announcement date ¢ and €7}, , is the monetary policy surprise, derived from 1-month MIBOR-
OIS, on date t.

A number of important indices in the government bond market, equities market and foreign exchange
market are considered for the event studies. Standard asset pricing theory suggests that asset prices
should decline and yields should rise in response to a surprise monetary policy tightening. Therefore,
the event studies serve as a useful test of the quality of identification of monetary policy surprises.

Table 7 shows the mean of the absolute percentage changes and the standard deviation of the percent-
age changes in financial market variables used in the event study regressions on scheduled and un-
scheduled announcement dates as well as a corresponding set of selected non-announcement dates.
Data on government bond yields was obtained from investing.com. Exchange rate data was obtained
from Bloomberg and data on the Bombay Stock Exchange indices were obtained from Yahoo Finance.
Data on the NSE NIFTY 50 index was obtained from the online archive of the National Stock Exchange
of India.
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Table 7: Summary statistics for daily financial market variables

In % Statistic Non-announcement Scheduled Unscheduled
A (1Y GSecYield) Mean 0.079 0.109 0.227
Std. Dev 0.118 0.154 0.323
A (5Y GSecYield)  Mean 0.061 0.107 0.147
Std. Dev 0.102 0.131 0.204
A (10Y GSecYield) Mean 0.060 0.102 0.126
Std. Dev 0.104 0.132 0.175
A (NIFTY) Mean 1.733 1.737 2.385
Std. Dev 2.360 2.781 3.156
A (SENSEX) Mean 1.670 1.716 2.672
Std. Dev 2.368 2.672 3.596
A (BSE200) Mean 1.695 1.828 2.677
Std. Dev 2.368 2.835 3.473
A (USD/INR) Mean 0.530 0.444 0.486
Std. Dev 0.782 0.618 0.679
N 133 97 36

Notes: This table documents the mean (of absolute values) and standard deviation of the two-day percentage change in
selected financial market variables on scheduled and unscheduled monetary policy announcement dates of the RBI as well
as a corresponding set of non-announcement dates. The non-announcement dates are chosen as non-policy dates occurring
30 days (or earliest working day prior to these 30 days) before a policy announcement date. The source for the data series
used in this table can be found in Appendix E.
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Table 8: Event Study Regressions for Financial Market Variables: All Announcement Dates

In % Intercept Monetary Surprise N R?

A (1-Year GSec Yield) 0.000 0.257%** 133 0.425
(0.014) (0.048)

A (5-Year GSec Yield) 0.011 0.171%** 133  0.360
(0.011) (0.032)

A (10-Year GSec Yield) 0.016 0.137%** 133  0.260
(0.011) (0.029)

A (NIFTY) -0.222 -0.386 133  0.005
(0.252) (0.852)

A (SENSEX) -0.177 -0.366 133  0.005
(0.256) (0.860)

A (BSE200) -0.238 -0.252 133 0.002
(0.264) (0.826)

A (USD/INR) -0.043 -0.088 133  0.006
(0.053) (0.157)

*p<0.1, ** p <0.05, ** p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the two-day percentage change in selected financial market variables
on the monetary policy surprises on all monetary policy announcement dates of the RBI. The monetary policy surprises
are computed as the two-day change in the 1-month MIBOR-OIS fixed rate. The 1-year, 5-year and 10-year GSec yields are
sourced from investing.com. Data on NSE NIFTY 50 is sourced from https://www.niftyindices.com/. Data on BSE SENSEX is
sourced from Yahoo Finance with ticker: "BSESN. Data on BSE200 is sourced from Yahoo Finance with ticker: BSE-200.BO.
The USD/INR exchange rate is the spot exchange rate between the US Dollar and the Indian Rupee sourced from Bloomberg
Terminal with ticker: INR REGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. Values less than 0.001 in absolute value are reported as 0.000.

Compared to non-announcement dates, the variance of the percentage changes in financial market
variables, except the exchange rate (discussed in more detail below), are higher on both scheduled and
unscheduled monetary policy announcement dates. The mean absolute percentage changes are also
broadly higher on announcement dates compared to non-announcement dates. In particular during
unscheduled announcement dates, the mean and variance of the percentage changes in financial mar-
ket variables are much higher than on both scheduled announcement dates and non-announcement

dates.

The larger magnitudes of the changes in both the size of the monetary policy shock and the finan-
cial market variables on unscheduled announcement dates should provide more statistical power to
identify the effects of monetary policy surprises. However, as the empirical results which follow will
document, there is potentially a trade-off between statistical power and the quality of identification of

monetary policy surprises on unscheduled announcement dates.

Table 8 shows the results of the event study regressions for selected financial market variables. The
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monetary policy surprises are strongly positively correlated with changes in government bond yields
at maturities of 1 year, 5 years and 10 years. The exchange rate response, however, is very weak and
not statistically significant. The response of stock market indices of the Bombay Stock Exchange and
the National Stock Exchange, while negative, is also not statistically significant. This points either to
relatively weak transmission of monetary policy surprises or weak identification of monetary policy

surprises from the OIS market.

To test the latter hypothesis, the event study regressions are re-estimated separately for scheduled and
unscheduled announcement dates. While it is common practice to pool scheduled and unscheduled
announcement dates in event study regressions, the results below will suggest that this may not be
appropriate in the Indian context. Recent examples of studies which pool scheduled and unscheduled
dates in their baseline analysis include Swanson and Jayawickrema (2023) and Miranda-Agrippino and
Ricco (2021). A notable exception in this literature is the work of Nakamura and Steinsson (2018), and
papers following in its footsteps, which are careful to study the effects of monetary policy in the United
States while excluding certain announcement dates, including in particular unscheduled announce-

ments, which they indicate may be less well identified.

Table 9 shows the results of the event study regressions for scheduled announcement dates. The cor-
responding event study regressions for unscheduled announcement dates are shown in Table 10. On
both scheduled and unscheduled announcement dates, the yield curve flattens in response to a sur-
prise increase in interest rates. This is in line with previous evidence from India and other emerging
economies (Lakdawala and Sengupta, 2024; Solis, 2023). The responses of longer-term interest rates
to short-term interest rates are found to be statistically robust. Since it is the longer-term interest rates
which matter for investment and consumption decisions, this points to the effective transmission of
monetary policy through the financial system. While the response of government bond yields to mone-
tary policy surprises is very similar on scheduled and unscheduled announcement dates, the response
of stock market indices is very different. In particular, the response on scheduled announcement dates
is statistically significant and negative while the point estimates on unscheduled announcement dates

are positive.

It is a well established proposition in monetary economics that asset prices, reflecting the present dis-
counted value of their expected future financial flows, should decline (and yields should rise) in re-
sponse to tighter monetary policy, which ceteris paribus increases the rate at which these future finan-
cial flows are discounted (Lucas, 1978; Castillo-Martinez and Reis, 2024). In addition, Bernanke and
Kuttner (2005) suggest two additional channels through which higher interest rates affect asset prices:
(i) reducing expected future dividends due to tighter liquidity conditions and (ii) increasing the risk pre-
mium demanded by investors due to increased perceived riskiness and reduced risk appetites. Both of
these channels too have the effect of reducing asset prices and increasing yields in response to higher

interest rates.!?

191 fact, more recent research suggests that the transmission of monetary policy actions to the real economy are signifi-
cantly enhanced by the effect of interest rate changes on risk premia as surveyed in Bauer et al. (2023)
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Table 9: Event Study Regressions for Financial Market Variables: Scheduled Announcement Dates

In % Intercept Monetary Surprise N R?

A (1-Year GSec Yield) -0.013 0.279%** 97 0.32
(0.014) (0.098)

A (5-Year GSec Yield) 0.000 0.188*** 97 0.202
(0.012) (0.050)

A (10-Year GSec Yield) 0.005 0.160*** 97 0.143
(0.013) (0.050)

A (NIFTY) —-0.095 -3.152* 97 0.126
(0.258) (1.703)

A (SENSEX) -0.046 -3.009* 97 0.124
(0.250) (1.529)

A (BSE200) -0.053 -2.933* 97 0.105
(0.270) (1.580)

A (USD/INR) -0.052 0.133 97 0.005
(0.066) (0.280)

*p<0.1, ** p<0.05, ** p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Note: This table shows the results of OLS regressions of the two-day percentage change in selected financial market variables
on the monetary policy surprises on scheduled monetary policy announcement dates of the RBI. The monetary policy sur-
prises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate. The 1-year, 5-year and 10-year GSec yields
are sourced from investing.com. Data on NSE NIFTY 50 is sourced from https://www.niftyindices.com/. Data on BSE SENSEX
is sourced from Yahoo Finance with ticker: "BSESN. Data on BSE200 is sourced from Yahoo Finance with ticker: BSE-200.BO.
The USD/INR exchange rate is the spot exchange rate between the US Dollar and the Indian Rupee sourced from Bloomberg
Terminal with ticker: INR REGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. Values less than 0.001 in absolute value are reported as 0.000.
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Table 10: Event Study Regressions for Financial Market Variables: Unscheduled Announcement Dates

In % Intercept Monetary Surprise N R?

A (1-Year GSec Yield) 0.031 0.258*** 36 0.503
(0.040) (0.056)

A (5-Year GSec Yield) 0.039* 0.173%** 36 0.565
(0.022) (0.037)

A (10-Year GSec Yield) 0.046** 0.137*** 36 0.483
(0.020) (0.033)

A (NIFTY) —-0.162 0.526 36 0.022
(0.537) (0.781)

A (SENSEX) -0.145 0.499 36 0.015
(0.609) (0.850)

A (BSE200) -0.354 0.587 36 0.023
(0.592) (0.769)

A (USD/INR) -0.052 -0.162 36 0.045
(0.093) (0.170)

*p<0.1, ** p<0.05, ** p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Note: This table shows the results of OLS regressions of the two-day percentage change in selected financial market variables
on the monetary policy surprises on unscheduled monetary policy announcement dates of the RBI. The monetary policy
surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate. The 1-year, 5-year and 10-year GSec
yields are sourced from investing.com. Data on NSE NIFTY 50 is sourced from https://www.niftyindices.com/. Data on BSE
SENSEX is sourced from Yahoo Finance with ticker: "BSESN. Data on BSE200 is sourced from Yahoo Finance with ticker:
BSE-200.BO. The USD/INR exchange rate is the spot exchange rate between the US Dollar and the Indian Rupee sourced
from Bloomberg Terminal with ticker: INR REGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg
Terminal with ticker: IRSWOA BGN Curncy.
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The event study regressions on scheduled announcement dates are consistent with this proposition
while the event study regressions on unscheduled announcement dates are not. This suggests that the
monetary policy surprises identified from the OIS market on unscheduled announcement dates may

not be a good proxy for monetary policy surprises in the Indian context.

A useful framework to understand why identification may be less robust on unscheduled announce-
ment dates is the literature on the information effects of monetary policy surprises (Bauer and Swan-
son, 2023b; Miranda-Agrippino and Ricco, 2021; Jarociriski and Karadi, 2020; Nakamura and Steinsson,
2018).

Akey insight from the work of Jarocinski and Karadi (2020) is the fact that information revealed on mon-
etary policy announcement dates contains not just the central bank’s monetary policy stance but also
its assessments of present and future economic conditions. This is likely to be true both on scheduled
and unscheduled announcement dates, but is likely to be particularly problematic on unscheduled

announcement dates.

Scheduled monetary announcements follow a regular, pre-announced calendar and can be calibrated
to respond to economic information released by the national statistical authority. This is helpful from
the standpoint of identification because the lag between the release of economic information and the
monetary policy statement allows financial market participants to build in expectations while also al-
lowing the econometrician to interpret the changes in the OIS rate on announcement dates as coming

mainly from a policy surprise rather than an information surprise.

In contrast, unscheduled announcement dates, because they are not pre-announced, are likely to be
very highly correlated with unforeseen developments in indicators that can be observed by the central
bank at a very high frequency. This is confirmed in Table 1, which suggests that most unscheduled an-
nouncements are undertaken in response to sudden developments in financial markets. As a result,
changes in OIS rates on unscheduled announcement dates are likely to contain a lot more informa-
tion about economic conditions compared to the policy stance compared to scheduled announce-
ment dates. This point, which was anticipated by Nakamura and Steinsson (2018), also suggests that
while undertaking a decomposition of the monetary surprises into policy and information shocks as
in Jarociniski and Karadi (2020), it is important to use different weights for scheduled and unscheduled
announcement dates.

The response of the US dollar exchange rate is weak and not statistically significant in the event study
regressions. This is in line with evidence from other emerging economies where the effects of monetary
surprises measured using daily changes have had weak effects on the exchange rate, which has been
characterised as an exchange rate puzzle (Kohlscheen, 2014). Recent research suggests that this is on
account of substantial noise in the measurement of exchange rate changes using wide time windows
and not because of noise in measuring monetary policy surprises (Solis, 2023). The use of intra-day
data on financial market variables around monetary policy announcements is likely to provide a more

precise estimate of the effects of monetary policy surprises on the exchange rate.
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The relatively low R? values in these event study regressions, particularly for the stock market indices,
can also be attributed to the use of a 2-day window around the monetary policy announcement to
measure the monetary policy surprise. However, the background noise is a bit lower for these variables
compared to the exchange rate, thereby allowing for a more precise estimation of the efffects of mon-
etary policy surprises on these variables. The explained variation on scheduled announcement dates
is similar in magnitude to event studies in other countries using one-day window around monetary

policy announcements (Bernanke and Kuttner, 2005).

5.2 Evidence from consensus forecasts

What effects did the monetary policy surprises have on expectations for growth and inflation? To an-
swer this question, the response of the consensus forecasts of professional forecasters to monetary
policy surprises is now considered. The data, available at a monthly frequency, is from the archive
maintained by the professional forecasting firm Consensus Economics. Descriptive statistics about
the main forecast variables used in the analysis are presented in Appendix D.1. The revision in the con-
sensus forecast, defined as the mean of the individual professional forecasts, is used as the dependent

variable in the regressions which follow. In particular, a model of the following form is estimated:

Afpe1,r = X+ Pelps ¢ + Ky

where Af;,1 ¢ is the change in the consensus forecast for the variable of interest from the survey date
in month ¢ to the survey date in month ¢ + 1 and €] M, is the aggregated monetary policy surprise,
derived from 1-month MIBOR-OIS, which occurs between the survey dates of months ¢ and ¢ + 1. This
specification is estimated using months when all monetary policy announcements occur and also just

using months with scheduled or unscheduled announcements.

Since the forecasts are made on a financial year basis, monetary policy surprises occurring earlier in the
financial year are likely to have mechanically larger effects on the forecasts for the current financial year
than those occurring later. To adjust for this, the monetary surprises in month ¢ are weighted by a factor
(or time weight) capturing the number of months remaining in the financial year for the regressions on

the current year forecast revisions:

Months remaining in FY,
12

TW; =

and the weighted monetary surprise is then defined as: €7, , = €[}, , X TW;, where €{}, , is the sum
of monetary policy surprises which occur between survey dates in months ¢ and ¢ + 1. The weighting
procedure is similar in spirit to the adjustment undertaken by Ottonello and Winberry (2020) to the
monetary policy surprises derived from Fed Funds futures in the United States. For regressions on the
next year forecast revisions, TW; is set to 1. For the specification with all announcement dates, é{”M,t

is the sum of all monetary policy surprises which occur between two consecutive forecast surveys.
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In the regression specifications using just scheduled or unscheduled announcements, the sum of the
scheduled or unscheduled monetary policy surprises during the period between two consecutive fore-
cast surveys are respectively projected onto the sum of the unscheduled or scheduled monetary policy
surprises and the residuals, represented by é’I"M’t, are used as the measure of monthly monetary policy
surprises. This is done to control for any estimation bias that may occur due to the correlation be-
tween scheduled and unscheduled monetary policy surprises during periods during which both types

of announcements take place.!!

Furthermore, the financial year basis for the forecasts means that it is not possible to calculate the
current year forecast revisions for March, which is the last month of the financial year. Hence, the
regressions for the current year foreacast revisions omit the observations for March. The regressions

for the next year forecast revisions, however, include all observations.

There is an emerging literature analysing the impact of central bank communications on professional
forecasts of key macroeconomic variables in India (Goyal and Parab, 2021; Garga et al., 2022). This
literature mainly uses professional forecasts data from the Survey of Professional Forecasters (SPF),

conducted by the RBI on a quarterly basis since 2008 and on a bi-monthly basis since 2014.

In contrast, this paper uses consensus forecasts data from Consensus Economics which has three dis-
tinct advantages over the SPF data: the forecasts data are available (i) at a monthly frequency, (ii) since
the 1990s and (iii) for every individual forecaster. An early use of the consensus forecasts data for India

was by Patra and Ray (2010) and a more recent example is Garga et al. (2022).

Table 11 plots the response of revisions of the consensus real GDP growth forecast, real investment
growth forecast and WPI inflation forecast in the present and next financial years to monetary policy
surprises on all announcement dates. In the pooled sample, while the point estimate for the current
year growth forecast revision is negative, it is positive for all other forecast variables. However, none of

these responses are statistically significant.

As with the event study regressions, the pooled sample results mask important differences in the ef-
fects of monetary policy surprises on scheduled and unscheduled announcement dates. The results
for scheduled announcement dates are shown in Table 12 and for unscheduled announcement dates
in Table 13.

There is a statistically significant negative response of current and next year GDP growth forecasts to
monetary policy surprises on scheduled announcement dates. On unscheduled announcement dates,
the point estimates are economically negligible (revisions of less than 5 basis points) and not statis-
tically significant. On scheduled announcement dates, a 100 basis point surprise increase in interest
rates is associated with about a 20 basis points decrease in growth forecasts for the current financial

year and about a 12 basis points decrease in growth forecasts for the next financial year. This provides

The possibility for such correlation is examined in further detail in Appendix G.2. Since the regressions which follow test
the null hypothesis of a zero effect, following Pagan (1984), no changes are made to the standard errors to correct for the
inclusion of generated regressors. This specification yields estimates that are very similar in direction and magnitude to the
estimates obtained in specifications where the monetary policy surprises from the other type of announcement are directly
controlled for in the regressions, as shown in Appendix D.4.
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Table 11: Consensus Forecast Revisions and Monetary Policy Surprises: All Announcements

Intercept Monetary Surprise N R?

A (Current FY Output Growth) ~0.037%** -0.049 104 0.017
(0.014) (0.056)

A (Current FY Investment Growth) —0.219%** 0.031 104 0.000
(0.051) (0.133)

A (Current FY WPI Inflation) 0.004 0.226 104 0.047
(0.036) (0.158)

A (Next FY Output Growth) —0.065** 0.082 118 0.02
(0.030) (0.060)

A (Next FY Investment Growth) -0.205%** 0.213 118 0.027
(0.066) (0.134)

A (Next FY WPI Inflation) -0.055* 0.092 118 0.021
(0.033) (0.062)

*p<0.1,* p<0.05, ***p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the monthly consensus forecast revisions of key macroeconomic
indicators for the current and next financial years on monetary policy surprises on all announcement dates of the RBI. The
monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate around RBI monetary
policy announcements. All monetary surprises which occur between two consecutive surveys are summed. For the regres-
sions for the current year forecasts, these surprises are also weighted by the fraction of months remaining in the financial
year. Data on the consensus forecasts of real GDP growth, real investment growth and WPI inflation is sourced from Consen-
sus Economics. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.
Announcement dates which occur on same day as the survey release are omitted from the analysis. Values less than 0.001 are
displayed as 0.000. Consensus forecast revisions for the current financial year from March to April are unavailable and hence
are not included in the analysis.
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Table 12: Consensus Forecast Revisions and Monetary Policy Surprises: Scheduled Announcements

Intercept Monetary Surprise N R2

A (Current FY Output Growth) -0.036** -0.204** 88 0.107
(0.014) (0.080)

A (Current FY Investment Growth)  -0.192*** -0.144 88 0.004
(0.057) (0.321)

A (Current FY WPI Inflation) -0.009 0.019 88 0.000
(0.035) (0.091)

A (Next FY Output Growth) -0.024 -0.122** 97 0.033
(0.019) (0.060)

A (Next FY Investment Growth) -0.119** -0.290 97 0.026
(0.049) (0.302)

A (Next FY WPI Inflation) -0.033 -0.055 97 0.004
(0.026) (0.056)

*p<0.1,* p<0.05 **p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the monthly consensus forecast revisions of key macroeconomic
indicators for the current and next financial years on monetary policy surprises on scheduled announcement dates of the
RBI. The monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate around RBI
monetary policy announcements. All scheduled surprises which occur between two consecutive surveys are summed and
then residualised by projecting on the sum of unscheduled surprises which occur during the same period. For the regressions
for the current year forecasts, these surprises are also weighted by the fraction of months remaining in the financial year.
Data on the consensus forecasts of real GDP growth, real investment growth and WPI inflation is sourced from Consensus
Economics. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.
Announcement dates which occur on same day as the survey release are omitted from the analysis. Values less than 0.001 are
displayed as 0.000. Consensus forecast revisions for the current financial year from March to April are unavailable and hence
are not included in the analysis.
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Table 13: Consensus Forecast Revisions and Monetary Policy Surprises: Unscheduled Announcements

Intercept Monetary Surprise N R2

A (Current FY Output Growth) -0.072** -0.027 23 0.017
(0.034) (0.058)

A (Current FY Investment Growth)  -0.406*** 0.000 23 0.000
(0.092) (0.100)

A (Current FY WPI Inflation) 0.064 0.202 23 0.073
(0.119) (0.180)

A (Next FY Output Growth) -0.213* 0.064 28 0.015
(0.105) (0.049)

A (Next FY Investment Growth) -0.514** 0.174 28 0.025
(0.212) (0.112)

A (Next FY WPI Inflation) -0.139 0.081 28 0.024
(0.114) (0.079)

*p<0.1,* p<0.05 **p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the monthly consensus forecast revisions of key macroeconomic
indicators for the current and next financial years on monetary policy surprises on unscheduled announcement dates of the
RBI. The monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate around RBI
monetary policy announcements. All unscheduled surprises which occur between two consecutive surveys are summed and
then residualised by projecting on the sum of scheduled surprises which occur during the same period. For the regressions for
the current year forecasts, these surprises are also weighted by the fraction of months remaining in the financial year. Data on
the consensus forecasts of real GDP growth, real investment growth and WPI inflation is sourced from Consensus Economics.
The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Announcement
dates which occur on same day as the survey release are omitted from the analysis. Values less than 0.001 are displayed
as 0.000. Consensus forecast revisions for the current financial year from March to April are unavailable and hence are not
included in the analysis.
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the first systematic evidence for India that higher policy interest rates are associated with a decline in

private sector expectations of economic prospects.'?

The point estimates of investment growth forecast revisions to monetary policy surprises are negative
on scheduled announcement dates and for the next financial year, they are larger than the response of
GDP growth. The real investment growth forecast revisions on unscheduled announcement dates are
very small for the current financial year but larger and positive for the next financial year. However, the

investment growth forecast revisions are not statistically significant at the 10% level.

The point estimate of the WPI inflation forecasts to monetary policy surprises is negligible, with point
estimates less than or equal to 5 basis points, on scheduled announcement dates but positive and quite
large for the current financial year on unscheduled announcement dates. However, these estimates too

are not statistically significant at the 10% level.

These results are consistent with the evidence from financial market variables and the growth forecasts
that monetary policy surprises on unscheduled announcement dates react differently compared to sur-
prises on scheduled announcement dates. Importantly, even on scheduled announcement dates, the
ability of higher interest rates to lower inflation expectations is quite weak, suggesting that the effects

of monetary policy surprises on inflation expectations are not very strong.

The statistically significant negative intercepts for the revisions of the growth and investment forecasts
tends to suggest that professional forecasters have consistently more optimistic views of macroeco-
nomic conditions than the RBI as these forecasts get revised downwards following monetary policy

communication from the RBI even in the absence of a monetary policy surprise.

This section provides further evidence about the heterogeneity in the effects of the measured mone-
tary policy surprises on scheduled and unscheduled announcement dates. Monetary policy surprises
measured on scheduled announcement dates do appear to have effects in the theoretically expected
direction on output and investment expectations even though the effect on inflation expectations is
quite weak. In contrast to the evidence in Nakamura and Steinsson (2018), the effects of interest rate
surprises identified using scheduled announcement dates on output and investment growth expecta-
tions are negative, suggesting a much smaller role for the information or response to news components

of monetary policy surprises in India.

The responses of the forecast variables to unscheduled monetary policy announcements appear to be
biased in the opposite direction, suggesting that the monetary policy surprises on unscheduled an-
nouncement dates may not be a good proxy for monetary policy surprises in the Indian context. The
concerns about confounding the information effects, response to news channels and other correlated
shocks with monetary policy surprises are much stronger on unscheduled announcement dates com-
pared to scheduled announcement dates. This is also consistent with the evidence from the event study

regressions presented in Section 5.1.

12Goyal and Parab (2021) make a related, but distinct, point that increases in the RBI’s repo rate are associated with a decline
in the forecast errors for inflation.
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6 Monetary policy transmission to output and inflation

What are the effects of the identified RBI monetary policy surprises on output and inflation, the end
goals of monetary policy? This section provides empirical evidence on this question in the form of Im-
pulse Response Functions (IRFs) using macroeconomic data at a monthly frequency. The IRF analysis
is limited to considering the effects of monetary policy up to 24 months ahead. Given the relatively
small magnitudes of the high-frequency identified monetary policy surprises, they lack the statistical
power to identify the long-run effects of monetary policy (see Table 2). Nakamura and Steinsson (2018)
refer to this as the power problem of high-frequency identification. Given the small magnitudes of the
monetary policy surprises, the signal-to-noise ratios in regressions on variables very far into the future

would be very low, thereby precluding reliable inference.

This is an important limitation of using high frequency identification of monetary policy surprises to
study monetary policy transmission, as recent research suggests that these long-run effects of mone-
tary policy may be quantitatively large and theoretically interesting (Jorda et al., 2020). But the search
for more precise identification does often come at the expense of lower statistical power. Therefore, the
empirical analysis in this section is mainly limited to a consideration of the effects of monetary policy

surprises on macroeconomic variables up to 24 months ahead.

At a monthly frequency, the best available measure of economic activity in India is the Index of In-
dustrial Production (ITP). This index measures the volume of production in the industrial sector and is

hence a reliable source of information on real economic performance.

The best available measure of prices, for the whole time period under study in India, is the Wholesale
Price Index (WPI). The WPI, unlike measures of consumer prices, places less weight on volatile com-
modities like food and fuel and more weight on manufactured goods prices. CPI data, for a nationally
representative basket of consumption, is available only from 2011 onwards and hence the WPI is used
as the measure of inflation.'® Furthermore, for much of the time period under study, until 2014, WPI
inflation was the official headline inflation measure against which the RBI evaluated its monetary pol-
icy.

The data are obtained from the OECD’s Main Economic Indicators database (accessed through FRED).
Additional information on the data sources is provided in Appendix E. The IRFs are estimated using a

Local Projection (LP) specification of the following form (Jorda, 2005):

12

h h h
Veeh = &+ Boelpr s + Z BkeTM,t—k + I X¢ + &
k=1

12
forh={0,1,2,...,24}. { elhs 1 k} o represent the monthly sum of the changes in the 1-month MIBOR-

OIS rates on monetary policy announcement dates in month ¢ — k. X¢ consists of a set of additional

13While separate CPI measures were available for Industrial Workers and Agricultural Workers before 2011, they were not
nationally representative in the same way as the CPI-Combined measure introduced in 2011.
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Figure 4: Impulse Response Functions of Overnight MIBOR to Monetary Policy Surprises

(a) Scheduled Dates (b) Unscheduled Dates

Percentage points
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Notes: This figure shows the impulse responses of the overnight Mumbai Interbank Outright Rate (MIBOR) to a 100-basis
point contractionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The de-
pendent variable is the monthly average of the overnight MIBOR. Data between August 1999 and March 2020 is used in the
analysis. The monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate around
monetary policy announcement dates of the RBI. The IRFs are estimated using a Local Projection specification outlined in
Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea and Plagborg-Moller (2021)
are displayed. Data on 1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Data on
overnight MIBOR is sourced from Bloomberg Terminal with ticker: INOOO/N Index.

control variables: (i) A measure of MIBOR-OIS market liquidity, Liquidity,, defined as the average bid-
ask spread in month ¢, (ii) A measure of MIBOR-OIS market volatility, Volatility,, defined as the average
absolute change in the 1-month MIBOR-OIS rates during non-announcement dates in month ¢, (iii)
the first-lag of the dependent variable (y,_1) and (iv) the monthly sum of 1-month MIBOR-OIS based
monetary policy surprises on unscheduled dates when the model is estimated for scheduled dates and

vice-versa.

The IRFs are estimated separately for scheduled and unscheduled announcement dates. The IRF of
4

2
h=

. Following Montiel Olea and Plagborg-
Moller (2021), heteroskedasiticty-robust confidence intervals are estimated after lag-augmentation of

interest is given by the series of regression coefficients: { Bg}

the LP specification.

Before considering the effects on output and inflation, Figure 4 first plots the Impulse Response Func-
tions (IRFs) of the overnight MIBOR to the monetary policy surprises. The dependent variable in these
regressions is the monthly average of the overnight MIBOR. On both scheduled and unscheduled an-
nouncement dates, higher interest rates lead to an increase in the overnight MIBOR and they persist
in both cases for about 16 months. This suggests that the measured monetary policy surprises are rea-

sonably persistent on average and are not immediately reversed by central bank actions.

Figure 5 plots the IRFs of the Index of Industrial Production (ITP) to the monetary policy surprises. The
dependent variable in these regressions is the Index of Industrial Production (in log-levels). On sched-
uled announcement dates, a 100-basis point contractionary monetary policy surprise leads to a decline
in the IIP which persists for close to 24 months, with a maximum effect of around 2.5%, occurring be-

tween 12 and 18 months after the initial impulse.
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Figure 5: Impulse Response Functions of Industrial Production to Monetary Policy Surprises

(a) Scheduled Dates (b) Unscheduled Dates
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Notes: This figure shows the impulse responses of the Index of Industrial Production (IIP) to a 100-basis point contractionary
monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable is the
logarithm of the IIP. Data between August 1999 and March 2020 is used in the analysis. The monetary policy surprises are
computed as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of the
RBI. The IRFs are estimated using a Local Projection specification outlined in Section 6. 90% and 68% heteroskedasticity-
robust confidence intervals based on Montiel Olea and Plagborg-Moller (2021) are displayed. Data on the IIP is sourced
from FRED with ticker: INDPROINDMISMEI. Data on 1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy.

In contrast, on unscheduled announcement dates, the IIP tends to rise in the initial few months follow-
ing a 100 basis points monetary policy surprise. The response of IIP on unscheduled announcement
dates is consistent with the potential endogeneity of unscheduled surprises to lagged and contempo-

raneous developments in the economy, as documented in Section 4.

Figure 6 considers the response of wholesale price inflation to the monetary policy surprises on sched-
uled and unscheduled announcement dates. The dependent variable in these regressions is the year-
on-year change in WPI (calculated as the logarithmic difference). On scheduled announcement dates,
inflation declines following an increase in interest rates, but with a time lag of about one year. Follow-
ing a 100-basis point contractionary monetary policy surprise, the response of inflation is positive but
mostly not statistically significant for the first thirteen months and begins to decline thereafter, reach-
ing a maximum effect of 2.5% around 19 months after the initial impulse. This suggests that there is a

time lag before monetary policy starts affecting inflation.

The shape of the estimated impulse response function for inflation on unscheduled announcement
dates is quite similar to that on scheduled announcement dates. However, there is a much stronger
statistically significant increase in inflation in the first few months following an unscheduled mone-
tary policy surprise than on scheduled announcement dates. The magnitude and estimated precision
of the response of inflation in the months immediately following an unscheduled monetary policy an-
nouncement further confirm the potential endogeneity of unscheduled monetary policy surprises to

lagged and contemporaneous developments in the economy.

It is important to note here that the responses of both ITP and WPI inflation beyond one year point to
effects of monetary policy in the same direction, even though the magnitude of the responses on un-

scheduled announcement dates are much smaller. This similarity in the response of macroeconomic
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Figure 6: Impulse Response Functions of WPI Inflation to Monetary Policy Surprises
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Notes: This figure shows the impulse responses of the year-on-year change in the Wholesale Price Index (WPI) to a 100-basis
point contractionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The depen-
dent variable is the year-on-year change in the WPI calculated as the logarithmic difference. Data between August 1999 and
March 2020 is used in the analysis. The monetary policy surprises are computed as the two-day change in the 1-month
MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI. The IRFs are estimated using a Local Projec-
tion specification outlined in Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea
and Plagborg-Moller (2021) are displayed. Data on the WPI is sourced from FRED with ticker: WPIATTO1INM661N. Data on
1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.

variables beyond the 12-month horizon suggests that the endogeneity of monetary policy surprises on
unscheduled announcement dates to lagged and contemporaneous developments in the economy is
particularly problematic in assessing the effects of monetary policy in the short-run.

This section provides evidence using MIBOR-OIS surprises on scheduled announcement dates that
monetary policy transmission in India has been quite strong with the strength of the effects increasing
considerably over time. The results suggest that the absence of existing evidence for strong monetary
policy transmission in India is not necessarily evidence of its absence.

7 Conclusion

This paper studies monetary policy transmission in India using a newly constructed dataset of mon-
etary policy surprises of the RBI. Using the longest available time series of RBI monetary policy an-
nouncement dates and surprise changes in monetary policy identified from the MIBOR-OIS market,
this paper documents significant heterogeneity in the effects of monetary policy surprises measured
following scheduled and unscheduled announcements on financial market variables, private sector
expectations and macroeconomic variables.

The effects of scheduled monetary policy surprises are consistent with theoretical predictions about the
effects of monetary policy. Following a surprise interest rate increase, asset prices, forecasted and actual
output as well as inflation decline. The magnitude of the estimated effects suggests that monetary
policy transmission in India is stronger than previously estimated.

In contrast, the effects of unscheduled monetary policy surprises are not well identified and are in-
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consistent with the effects of scheduled monetary policy surprises. Asset prices, output and inflation
appear to increase on impact following an unscheduled surprise increase in interest rates. The un-
scheduled monetary policy surprises are found to be strongly predictable by past macroeconomic con-
ditions and are also potentially strongly correlated with other contemporaneous real shocks, making

them unsuitable for direct use as measures of monetary policy surprises.

At this stage, it is important to note that this paper is limited in its scope. It is an attempt at more refined
measurement of monetary policy surprises. The analysis is limited to identifying and quantifying the
effects of monetary policy on aggregate macroeconomic variables in India. This does not enhance our
understanding of the mechanics of how monetary policy transmits in India but is merely a contribution

towards improving our understanding of the facts of monetary policy transmission.

The monetary policy surprises identified in this paper could serve as a useful input for future research
aimed at understanding monetary policy transmission at a more granular level. Very little is known at
present about the effects of monetary policy on households and firms in India, particularly towards
those who are excluded from formal financial markets. With the increased availablility and frequency
of household survey data and firm administrative data, an important avenue for future research would
be to study how these groups respond to the monetary policy actions of the RBI.

The unscheduled monetary policy surprises identified in this paper are found to be endogenous to past
macroeconomic conditions. Several possible reasons for this were discussed in the introduction. With
the increased availability of intra-day financial market data in a larger number of emerging economies
and the availability of transactions-level data on the trading of financial instruments, future research
could focus on understanding the causes of the endogeneity of measured monetary policy surprises in

these economies in greater detail.
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Appendix

A MIBOR-O0IS monetary policy surprises: additional results

A.1 MIBOR-0OIS market in India: a brief overview

This section provides a brief overview of the key features of the Interest Rate Swap Market in India, and
in particular, the MIBOR-OIS market. Interest Rate Swap (IRS) contracts were first introduced in India
in July 1999, following the recommendations of the Advisory Committee on Derivatives in 1998. During
much of the early period in the history of these contracts, trades were completed over the counter in a
decentralised manner with no centralised clearing mechanism or repository of the deals that had been
struck.

Beginning in 2007, the RBI mandated that all IRS contracts have to be reported to a trade repository
maintained by the Clearing Corporation of India (CCIL), which paved the way for the development of
centralised counterparty clearing of IRS contracts in 2014. In addition, in 2013, the RBI standardised
MIBOR-OIS contracts, leading to the development of a liquid and transparent market for these con-
tracts. A detailed timeline of the key developments in the IRS market in India can be found in Pawaskar
and Ghose (2019).

MIBOR-OIS contracts are the largest segment of the IRS market in India, with a 91% market share by
value and a 94% market share by volume in the financial year ending 2023. The total amount outstand-
ing in this market has increased from ¥ 36.5 trillion in the financial year ending 2008 to X 58.5 trillion in
the financial year ending 2023 (Table 73, CCIL (2024b)). Anecdotal evidence suggests that the compo-

sition of banks participating in this market has remained relatively stable since its inception.

The largest participants on the buy-side in this market are Foreign Banks, Indian branches of com-
mercial banks headquartered abroad, with a market share of 44%, followed by Primary Dealers (26%),
Private Sector Banks (23%), Public Sector Banks (4%) and Mutual Funds (3%) (Table 11, CCIL (2024Db)).
On the sell-side, the market shares are Foreign Banks (45%), Private Sector Banks (29%), Primary Deal-
ers (23%) and Public Sector Banks (3%) (Table 12, CCIL (2024Db)).

The participation of banks in the OIS market is inversely related to their respective deposit shares. Pub-
lic Sector Banks, which are the largest banks in India by deposit size, are a very minor participant in the
MIBOR-OIS market. In contrast, Foreign Banks, whose deposits share is minimal, are the most active
participants in this market.

This suggests that the MIBOR-OIS contracts are traded mainly to take a position on the evolution of
policy interest rates rather than to hedge against interest rate risk, which makes them more suitable
for the measurement of monetary policy surprises. However, this evidence is also consistent with the

possibility that Public Sector Banks have other instruments at their disposal to manage interest rate risk
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Table A.1: Monthly auto-correlation of monetary policy surprises

Monetary Surprise Pooled Scheduled Unscheduled

Intercept -0.011 0.013 -0.022
(0.025)  (0.013) (0.027)
Monetary Surprise;_; 0.201* -0.008 0.147
(0.106)  (0.007) (0.101)
Monetary Surprise, , —0.054 0.002 -0.002
(0.041)  (0.014) (0.052)
F-statistic 1.902 0.605 1.122
p-value 0.152 0.547 0.327
R? 0.039 0.000 0.022
N 246 246 246

ok ok

p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E.’s reported;

Notes: This table reports the results of OLS regressions of the monthly aggregated monetary policy surprises on their first
and second lags. The monetary policy surprises are the monthly sum of the two-day change in 1-month MIBOR-OIS fixed
rate on RBI monetary policy announcement dates. The 1-month MIBOR-OIS fixed rate is obtained from Bloomberg Terminal
with ticker: IRSWOA BGN Curncy. The monthly monetary policy surprise is set to 0 in months without a RBI monetary policy
announcement. Values less than 0.001 are displayed as 0.000.

on account of their implicit state-guarantees, which Foreign Banks and Private Sector Banks lack.!*

In terms of the liquidity of these contracts across the term structure, the volume of trade is greatest in
the 5-year and in general contracts with maturities above 1-year are more liquid than those with maturi-
ties below 1-year (CCIL, 2024a). However, the impact of less active trading in the 1-month MIBOR-OIS
contracts is likely to have limited impact on our analysis as it uses data on quoted rates rather than
traded rates.

A.2 Auto-correlation of MIBOR-OIS surprises at monthly frequency

Table A.1 reports the results of OLS regressions of the monthly aggregate of monetary policy surprises
on their first and second lags. On both scheduled and unscheduled announcement dates, there seems
to be no systematic auto-correlation in the monthly monetary policy surprises in this sample. While
the first lag of the monetary surprise does seem to have some predictive capacity, this further confirms
the results in Table 3 that the monetary policy surprises are not systematically auto-correlated across
RBI announcement dates.

4 Anecdotal evidence, based on conversations with regulators involved in this market, suggests that the high market shares
of Foreign Banks is on account of a lot of trading which occurs between Foreign Banks on the basis of global agreements to
take a position on the evolution of policy interest rate in each country in which they operate.
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B Monetary policy surprises from longer-term OIS contracts

MIBOR-OIS contracts are available at a wide range of maturities. The shortest maturity OIS contract
on which data is available is the 1 month contract which is used in the main analysis. This is a useful
indicator of current central bank policy. However, we may want to consider monetary policy surprises
derived from longer-term OIS contracts for two reasons. Firstly, the 1 month OIS rate is responsive not
just to surprise changes in the policy rates but also changes in the timing of already anticipated policy
rate changes. Monetary timing surprises may weaken identification as a lot of its effects may already
have been anticipated and priced in (Giirkaynak et al., 2007). One way to check for the significance of
this effect is to compare surprises from the 1 month rate with surprises derived from a slightly longer

horizon OIS contract of 3 months, which is the next available maturity.

Moreover, on monetary policy announcement dates, information is revealed not just about the current
policy rates but also about central bank assessments about future macroeconomic conditions and the
path of future policy rates. In this context, it is useful to consider monetary policy surprises derived
from longer-term OIS contracts to understand differences in the effects of current policy actions and
central bank communication policy. Since central bank communications usually provide guidance
only up to a year ahead, the 1 year OIS contract is a useful indicator of the market’s expectations of the

path of future policy rates.

B.1 3-Month MIBOR-OIS

Figure B.1 plots the change in 3-month MIBOR-OIS contract on RBI announcement dates against the
change in the 1-month MIBOR-OIS contract. On most instances, the two interest rates move in the
same direction but the 3-month interest rates typically changes by a smaller amount, particularly dur-
ing announcements when the magnitude of the monetary surprise is very large. This is confirmed in
Table B.1, which shows the results from an event study regression of changes in the 3-month OIS rate

on changes in the 1-month OIS rate.

A monetary policy surprise, traditionally understood as a surprise change in the monetary policy in-
struments, would be expected to affect the 1-month OIS rate by the exact same amount as the 3-month
OIS rate. A smaller change in the 3-month OIS rate than the 1-month OIS rate can be indicative of one
of two things: (i) a timing surprise of an already anticipated monetary policy action or (ii) release of in-
formation about future macroeconomic conditions or the future path of monetary policy which affects
the 3-month OIS rate but not the 1-month OIS rate.

Itis possible to test which effect is dominant by checking the correlation of the differential change in the
3-month OIS rate on announcement dates with changes in asset prices in an event study specification
following Bernanke and Kuttner (2005). If the timing surprise effect is dominant, the coefficient on the
differential change variable should be negative, as if the longer horizon interest rate responds by alesser

amount, it implies that interest rate changes have already been anticipated and hence the negative
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Figure B.1: 3-month MIBOR-OIS rate changes on RBI monetary policy announcement dates
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Notes: This figure plots monetary policy surprises derived as the two-day change in the 1-month MIBOR-OIS fixed rate on
monetary policy announcement dates of the RBI against the two-day change in the 3-month MIBOR-OIS fixed rates on the
same dates. The scheduled monetary policy surprises are shown in green and the unscheduled monetary policy surprises are
shown in red. The 1-month and 3-month MIBOR-OIS fixed rates are sourced from Bloomberg Terminal with tickers: IRSWOA
BGN Curncy and IRSWOC BGN Curncy respectively.

Table B.1: 3-Month MIBOR-OIS and 1-month MIBOR-OIS rate changes on RBI announcement dates

3M MIBOR-OIS Change  Pooled Scheduled Unscheduled

Intercept 0.020 0.011 0.048
(0.012) (0.008) (0.040)
1M MIBOR-OIS Surprise  0.659***  0.644™** 0.672***
(0.064) (0.072) (0.081)
R? 0.869 0.836 0.880
N 133 97 36

**p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E.’s reported;

Notes: This table plots the results from OLS regressions of the two-day change in the 3-month MIBOR-OIS fixed rate on the
corresponding change in the 1-month MIBOR-OIS fixed rate on all, scheduled and unscheduled monetary policy announce-
ment dates of the RBI. Data on 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWOA BGN
Curncy. Data on 3-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWOC BGN Curncy.
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effect of any surprise (as measured through the 1-month OIS rate) on asset prices should be lower to

the extent to which it has been anticipated.

On the other hand, if the coefficient on the differential change variable is positive, then it suggests that
the information effects are much more likely to be dominant. To the extent that monetary tightening
surprises (as measured through the 1-month OIS rate) are accompanied by the revelation of informa-
tion about economic conditions in the future, then a positive coefficient on the differential change
variable would be expected. Positive (negative) news about future economic conditions would act as
a positive (negative) demand shock for credit and lead to the longer horizon interest rates responding
by larger (smaller) amounts than the short-term interest rates and mitigate (accentuate) the negative
effects on asset prices.

Following Bernanke and Kuttner (2005), the Timing Surprise variable is defined as the difference be-
tween the change in the 3-month MIBOR-OIS rate and the change in the 1-month MIBOR-OIS rate on
monetary policy announcement dates. The variable has a positive value when the 3-month OIS rate
changes by a larger amoount than the 1-month OIS rate. While the nomenclature may suggest that the
variable is a measure only of timing surprises, it is important to note that changes in this variable can
also be driven by the release of information about future macroeconomic conditions and the future

path of monetary policy.

Table B.2 present results from the event study specifications for various financial market variables con-
trolling for the Timing Surprise variable on scheduled announcement dates. Unsurprisingly, govern-
ment security yields co-move positively with both the Monetary Surprise and the Timing Surprise vari-
ables. The response of the exchange rate is weak in response to both variables and not statistically
significant. However, the response of the stock market variables, while statistically insignificant, point
to the Timing Surprise variable moving in the same direction as the stock market indices. This provides
suggestive evidence that on scheduled announcement dates, the predominant effect of monetary an-
nouncements on longer horizon interest rates comes from the release of relevant information rather

than from timing surprises.

By contrast, on unscheduled announcement dates, the event study regressions in Table B.3 show that
the Timing Surprise variable is much stronger in its effect on stock market indices. The reaction of
financial market indicators is similar to the reaction on scheduled announcement dates, but the ex-

change rate appreciation is now much stronger and statistically significant.

With the inclusion of controls from longer-horizon interest rates, there is a slight change in interpre-
tation of the coefficient on the monetary surprise variable in the event study regressions. It now mea-
sures the effect of monetary surprises which change both the 1-month and the 3-month OIS rates by
the same magnitude. Since, the point estimates in Table B.2 are now much smaller in magnitude and
statistically insignificant compared to Table 9, this points in the direction of the information compo-
nent of the timing surprise variable being much more dominant on scheduled announcement dates.
Therefore, available evidence suggests that, at least on scheduled announcement dates, changes in the

1-month OIS rate are unlikely to simply reflect timing surprises.
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Table B.2: Event Study Regressions for Financial Market Variables: Scheduled Dates (timing surprises)

In % Intercept Monetary Surprise Timing Surprise N R?

A (1-Year GSec Yield) -0.021* 0.548*** 0.756*** 97 0.512
(0.012) (0.092) (0.128)

A (5-Year GSec Yield) -0.006 0.395%** 0.584*** 97 0.360
(0.011) (0.066) (0.109)

A (10-Year GSec Yield)  —0.001 0.361*** 0.566*** 97 0.290
(0.012) (0.069) (0.125)

A (NIFTY) —-0.152 -1.246 5.359 97 0.155
(0.269) (1.364) (4.470)

A (SENSEX) -0.091 -1.536 4.140 97 0.143
(0.260) (1.334) (4.199)

A (BSE200) -0.106 -1.180 4.927 97 0.129
(0.281) (1.416) (4.318)

A (USD/INR) -0.051 0.102 -0.086 97 0.005
(0.065) (0.364) (0.673)

*p<0.1, * p <0.05, **p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the two-day percentage change in selected financial market variables
on the monetary policy surprises and timing surprises on scheduled monetary policy announcement dates of the RBI. The
monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate. The Timing Surprise
variable is calculated as the difference between the two-day change in the 3-month MIBOR-OIS fixed rate and the 1-month
MIBOR-OIS fixed rate on scheduled monetary policy announcement dates. The 1-year, 5-year and 10-year GSec yields are
sourced from investing.com. Data on NSE NIFTY 50 is sourced from https://www.niftyindices.com/. Data on BSE SENSEX is
sourced from Yahoo Finance with ticker: "BSESN. Data on BSE200 is sourced from Yahoo Finance with ticker: BSE-200.BO.
The USD/INR exchange rate is the spot exchange rate between the US Dollar and the Indian Rupee sourced from Bloomberg
Terminal with ticker: INR REGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. The 3-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWOC BGN
Curncy.
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Table B.3: Event Study Regressions for Stock Market Variables: Unscheduled Dates (timing surprises)

In % Intercept Monetary Surprise Timing Surprise N R?

A (1-Year GSec Yield) 0.005 0.432%** 0.528** 36 0.633
(0.039) (0.080) (0.205)

A (5-Year GSec Yield) 0.021 0.294*** 0.370*** 36 0.724
(0.018) (0.027) (0.089)

A (10-Year GSec Yield) 0.033* 0.221%** 0.255** 36 0.586
(0.019) (0.033) (0.119)

A (NIFTY) -0.047 -0.256 -2.382 36 0.050
(0.553) (0.894) (2.876)

A (SENSEX) -0.046 -0.174 -2.048 36 0.031
(0.641) (1.012) (3.197)

A (BSE200) -0.292 0.163 -1.293 36 0.029
(0.626) (1.009) (2.972)

A (USD/INR) 0.000 -0.520** -1.089 36 0.170
(0.088) (0.210) (0.738)

*p<0.1, * p <0.05, **p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the two-day percentage change in selected financial market variables
on the monetary policy surprises and timing surprises on unscheduled monetary policy announcement dates of the RBI. The
monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate. The Timing Surprise
variable is calculated as the difference between the two-day change in the 3-month MIBOR-OIS fixed rate and the 1-month
MIBOR-OIS fixed rate on unscheduled monetary policy announcement dates. The 1-year, 5-year and 10-year GSec yields are
sourced from investing.com. Data on NSE NIFTY 50 is sourced from https://www.niftyindices.com/. Data on BSE SENSEX is
sourced from Yahoo Finance with ticker: "BSESN. Data on BSE200 is sourced from Yahoo Finance with ticker: BSE-200.BO.
The USD/INR exchange rate is the spot exchange rate between the US Dollar and the Indian Rupee sourced from Bloomberg
Terminal with ticker: INR REGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. The 3-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWOC BGN
Curncy. Values less than 0.001 are displayed as 0.000.
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Figure B.2: 1-year MIBOR-OIS rate changes on monetary policy announcement dates of the RBI
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Notes: This figure plots monetary policy surprises derived as the two-day change in the 1-month MIBOR-OIS fixed rate on
monetary policy announcement dates of the RBI against the two-day change in the 1-year MIBOR-OIS fixed rates on the
same dates. The scheduled monetary policy surprises are shown in green and the unscheduled monetary policy surprises are
shown in red. The 1-month and 1-year MIBOR-OIS fixed rates are sourced from Bloomberg Terminal with tickers: IRSWOA
BGN Curncy and IRSWO1 BGN Curncy respectively.

B.2 1-Year MIBOR-OIS

Figure B.2 plots the change in 1-year MIBOR-OIS contract on RBI announcement dates against the
change in the 1-month MIBOR-OIS contract. As with the 3-month MIBOR-OIS rate, the 1-year rate too
changes in the same direction as the 1-month rate on monetary policy announcement dates.

Further, Table B.4 shows the results from an event study regression of changes in the 1-year MIBOR-
OISrate on changesin the 1-month MIBOR-OIS rate on RBI monetary policy announcement dates. The
coefficient on the 1-month MIBOR-OIS rate is positive, statistically significant and roughly of similar
magnitude on both scheduled and unscheduled announcement dates. However, the 1-year rate does
not move one-for-one with the 1-month rate and the magnitude of its response is much smaller than
that of the 3-month MIBOR-OIS rate.

Interestingly, the R? of the event study regression is significantly greater on unscheduled announce-
ment dates than on scheduled announcement dates. On unscheduled announcement dates, close to
three-fourths of the variation in both short and long term interest rates is driven by a common source.

During the time period under study, the RBI had an explicit commitment to provide no forward guid-
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Table B.4: 1-Year MIBOR-OIS and 1-Month MIBOR-OIS rate changes on RBI announcement dates

1Y MIBOR-OIS Change Pooled Scheduled Unscheduled

Intercept 0.029** 0.024 0.050
(0.013) (0.014) (0.032)

1-month MIBOR-OIS Change 0.355"**  0.320*** 0.372%**
(0.051) (0.094) (0.058)

R? 0.612 0.375 0.729

N 133 97 36

sk ok

p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E’s reported;

Notes: This table shows the results of OLS regressions of the two-day change in the 1-year MIBOR-OIS fixed rate on the
corresponding change in the 1-month MIBOR-OIS fixed rate on all, scheduled and unscheduled monetary policy
announcement dates of the RBI. Data on 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. Data on 1-year MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWO1 BGN
Curncy.

ance about the future path of monetary policy (RBI, 2018).1° In the absence of a forward guidance
policy, a lot of the variation in MIBOR-OIS rates on unscheduled announcement dates is likely to be
driven by the market response to the release of information about present and future economic condi-
tions, since such information surprises affect both short and long horizon interest rates.

In order to understand the information contained in the 1-year OIS rate about the future path of mon-
etary policy and economic conditions, the Path Surprise variable (a%D ath) is defined as the residual from
a regression of the 1-year MIBOR-OIS rate changes (AMIBOR—OIS}Y) on 1-month MIBOR-OIS rate
changes (AMIBOR—OIS}M ) on monetary policy announcement dates:

AMIBOR-0IS}Y = o + BAMIBOR-OISM 4 ¢Path

This regression is estimated using the entire set of announcement dates as well as separately for sched-
uled and unscheduled announcement dates. The Path Surprise variable captures changes in the 1-
year MIBOR-OIS rate on monetary policy announcement dates that are orthogonal to changes in the
1-month MIBOR-OIS rate. While Path Surprise is a generated regressor, standard inference procedures
are consistent and valid for the null hypothesis of zero effect of the Path Surprise variable on financial

market variables (Pagan, 1984; Coibion and Gorodnichenko, 2015).16

Table B.5 presents results from the event study specifications for various financial market variables on
scheduled announcement dates while controlling for the Path Surprise. The coefficient on the Path

Surprise is positive and statistically significant for all the government security yields and as with the

15The RBI communication policy of 2018, which is the relevant policy for the time period under study states that: “The Re-
serve Bank’s approach to communicating the policy stance is to explain the stance with rationale, information and analysis
but to refrain from explicit forward guidance with a preference for market participants and analysts to draw their own infer-
ences”. This principle of providing no explicit forward guidance has been a part of the RBI's official communication policy
since its very first edition in 2008.

161 particular, see Model 4 in page 232 of Pagan (1984) for a detailed proof of this result
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Table B.5: Event Study Regressions for Financial Market Variables: Scheduled Dates (path surprise)

In % Intercept Monetary Surprise Path Surprise N R?

A (1-Year GSec Yield) -0.013 0.279*** 0.619*** 97 0.589
(0.010) (0.053) (0.080)

A (5-Year GSec Yield) 0.000 0.188*** 0.679*** 97 0.651
(0.008) (0.040) (0.078)

A (10-Year GSec Yield) 0.005 0.160*** 0.651*** 97 0.548
(0.009) (0.045) (0.089)

A (NIFTY) -0.095 -3.152* 1.379 97 0.130
(0.260) (1.688) (2.200)

A (SENSEX) -0.046 -3.009* 1.131 97 0.127
(0.252) (1.518) (2.058)

A (BSE200) -0.053 —2.933* 1.538 97 0.110
(0.272) (1.559) (2.160)

A (USD/INR) -0.052 0.133 -0.520 97 0.016
(0.065) (0.243) (0.614)

*p<0.1,* p<0.05, ***p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the two-day percentage change in selected financial market vari-
ables on the monetary policy surprises and path surprises on scheduled monetary policy announcement dates of the RBI.
The monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate. The Path Surprise
variable is calculated as the residual from a regression of the two-day 1-year MIBOR-OIS fixed rate changes on the corre-
sponding changes in the 1-month MIBOR-OIS fixed rate on scheduled announcement dates. The 1-year, 5-year and 10-year
GSec yields are sourced from investing.com. Data on NSE NIFTY 50 is sourced from https://www.niftyindices.com/. Data on
BSE SENSEX is sourced from Yahoo Finance with ticker: "BSESN. Data on BSE200 is sourced from Yahoo Finance with ticker:
BSE-200.BO. The USD/INR exchange rate is the spot exchange rate between the US Dollar and the Indian Rupee sourced from
Bloomberg Terminal with ticker: INR REGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal
with ticker: IRSWOA BGN Curncy. The 1-year MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWO1
BGN Curncy.
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Table B.6: Event Study Regressions for Financial Market Variables: Unscheduled Dates (path surprise)

In % Intercept Monetary Surprise Path Surprise N R?

A (1-Year GSec Yield) 0.031 0.258*** 0.776** 36 0.739
(0.028) (0.034) (0.229)

A (5-Year GSec Yield) 0.039** 0.173%** 0.473%** 36 0.784
(0.016) (0.023) (0.100)

A (10-Year GSec Yield)  0.046*** 0.137*** 0.390%** 36 0.685
(0.016) (0.023) (0.139)

A (NIFTY) -0.162 0.526 -5.309 36 0.137
(0.485) (0.628) (3.575)

A (SENSEX) -0.145 0.499 -5.945 36 0.127
(0.555) (0.684) (4.025)

A (BSE200) -0.354 0.587 -4.509 36 0.091
(0.555) (0.658) (3.845)

A (USD/INR) -0.052 -0.162 -1.137 36 0.159
(0.091) (0.175) (0.812)

*p<0.1,* p<0.05, ***p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the two-day percentage change in selected financial market vari-
ables on the monetary policy surprises and path surprises on unscheduled monetary policy announcement dates of the
RBI. The monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate. The Path
Surprise variable is calculated as the residual from a regression of the two-day 1-year MIBOR-OIS fixed rate changes on the
corresponding changes in the 1-month MIBOR-OIS fixed rate on unscheduled announcement dates. The 1-year, 5-year and
10-year GSec yields are sourced from investing.com. Data on NSE NIFTY 50 is sourced from https://www.niftyindices.com/.
Data on BSE SENSEX is sourced from Yahoo Finance with ticker: "BSESN. Data on BSE200 is sourced from Yahoo Finance
with ticker: BSE-200.BO. The USD/INR exchange rate is the spot exchange rate between the US Dollar and the Indian Ru-
pee sourced from Bloomberg Terminal with ticker: INR REGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from
Bloomberg Terminal with ticker: IRSWOA BGN Curncy. The 1-year MIBOR-OIS fixed rate is sourced from Bloomberg Termi-
nal with ticker: IRSWO1 BGN Curncy.
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monetary policy surprise, shorter horizon yields react more strongly than longer horizon yields. The
exchange rate response is weak and not statstically significant. The stock market response has the op-
posite sign for the Path Surprise variable compared to the Monetary Surprise. The positive coefficient
on the Path Surprise variable suggests that, on scheduled announcement dates, the communication of
the RBI about future conditions contains less information about monetary policy and more informa-

tion about economic conditions.

Table B.6 presents results from the event study specifications for various financial market variables on
unscheduled announcement dates while controlling for the Path Surprise. The response of government
bond yields and the exchange rate is very similar to the response on scheduled announcement dates.
The Path Surprise variable however seems to have a contractionary effect on stock market indicies, but

these effects are not statistically significant.

However, as Table B.4 suggests, on unscheduled announcement dates, a substantial proportion of the
variation in both the 1-month and the 1-year MIBOR-OIS rates appear to be driven by a common
source, which is likely to represent the release of information about economic conditions, given the
correlation of the 1-month MIBOR-OIS rate changes with stock price indices. Hence, on unscheduled
announcement dates, it is likely that the Path Surprise measure contains very little additional informa-

tion which is not already captured by the 1-month MIBOR-OIS rate changes.

B.3 Timing surprises and endogeneity

An important concern in attributing the differences in the endogeneity of the measured monetary pol-
icy surprises, particularly on unscheduled announcement dates, documented in Table 4, is that these
differences may be driven by the choice of the 1-month MIBOR-OIS contract as the measure of mone-
tary policy surprises. The 1-month MIBOR-OIS rate is likely to capture not just information about mon-
etary policy, but also information about timing surprises, which are likely to be sensitive to prevailing
economic conditions. In order to address this concern and to check the robustness of the results, the
3-month MIBOR-OIS and 1-year MIBOR-OIS contracts are used as alternatives to measure monetary

policy surprises and their endogeneity to past macroeconomic conditions is studied in this section.

Table B.7 presents the results of OLS regressions of the 3-month MIBOR-OIS rate changes on various
macroeconomic variables on all, scheduled and unscheduled monetary policy announcement dates of
the RBI. As with Table 5, the joint test of signficance suggests that even when monetary policy surprises
are measured using 3-month MIBOR-OIS rates, they are highly predictable by past macroeconomic
variables on unscheduled announcement dates, while they are not predictable in a statistically signif-
icant manner on scheduled announcement dates.

Similarly, Table B.8 presents the results of OLS regressions of the 1-year MIBOR-OIS rate changes on
various macroeconomic variables on all, scheduled and unscheduled monetary policy announcement
dates of the RBI. Here too, the joint test of signficance suggests that even when monetary policy sur-
prises are measured using 1-year MIBOR-OIS rates, they are highly predictable by past macroeconomic
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Table B.7: Predictability of Monetary Policy Surprises by Macro Data (3m MIBOR-OIS)

3-month MIBOR-OIS Pooled Scheduled Unscheduled
Intercept -0.004 0.060 -0.240**
(0.039)  (0.037) (0.114)
Aln (IIP) (3m) 1.065 -0.464 4.834*
(1.134)  (1.222) (2.401)
Aln (WPI) (3m) 0.719 -0.977 1.341
(1.937)  (1.215) (4.401)
Drought (3m) 0.018** 0.012 —-0.006
(0.009)  (0.007) (0.038)
Excess Rain (3m) 0.018 -0.005 0.616***
(0.016)  (0.007) (0.127)
A (10Y-1Y GSec Spread) (3m)  0.120* 0.020 0.205
(0.061)  (0.054) (0.151)
Aln (SENSEX) (3m) 0.715**  0.188 0.327
(0.361)  (0.221) (0.552)
Aln (USD - INR) (3m) 1.518 1.030 -0.874
(1.430)  (0.777) (1.513)
F-statistic 1.405 1.303 5.959
p-value 0.209 0.258 0.000
R? 0.105 0.065 0.634
N 133 97 36

***p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E’s reported;

Notes: This table shows the results of OLS regressions of monetary policy surprises on various macroeconomic variables on
all, scheduled and unscheduled monetary policy announcement dates of the RBI. The monetary policy surprises are com-
puted as the two-day change in the 3-month MIBOR-OIS fixed rate. The 3-month MIBOR-OIS fixed rate is obtained from
Bloomberg Terminal with ticker: IRSWOC BGN Curncy. Aln (IIP) is calculated as the 3-month log-change in the Index of In-
dustrial Production using data up to two months before the monetary policy announcement in the case of announcements
made after the IIP release date for the month and up to three months before otherwise. Data on IIP release dates are obtained
from Bloomberg Terminal and for months when such information was missing, the IIP release date was taken to be the 12th
(or the latest working day preceding it). The data on IIP is obtained from FRED with ticker: INDPROINDMISMEI. Aln (WPI)
is calculated as the 3-month log-change in the WPI using data up to the month before the monetary policy announcement
of the RBI in the case of monetary policy announcements made after the WPI release date for the month or two months be-
fore otherwise. Data on WPI release dates are obtained from Bloomberg Terminal and for months where such information is
missing, the release date is set to be the 14th of the month (or the working day immediately following it). The data on WPI
is obtained from FRED with ticker: WPIATTO1INM661N. Working days are defined as trading days in the foreign exchange
market as found in Bloomberg Terminal with ticker: INR REGN Curncy. Monthly rainfall deviations from their 20th century
average for three months (in 10 cms) before each monetary policy announcement of the RBI are calculated. The Drought
variable is then defined as being equal to the rainfall deviation during three-month periods when the rainfall deviation is
less than 0 and is defined as 0 otherwise. Similarly, the Excess Rain variable is defined as being equal to the rainfall deviation
during three-month periods when this value is greater than 0 and is set equal to 0 otherwise. The data on Rainfall is obtained
from annual issues of the Rainfall Statistics of India. A (10Y-1Y GSec Spread) is defined as the 91-day change in the difference
in yields between the 10-year and 1-year GSecs until the day before the monetary policy announcement. The data on 1-year
and 10-year GSec yields are obtained from investing.com. Aln (SENSEX) is defined as the 91-day log-change in the BSE SEN-
SEX until the day before the monetary policy announcement. The data on BSE SENSEX is obtained from Yahoo Finance with
ticker: "BSESN. Aln(USD-INR) is defined as the 91-day log-change in the USD-INR exchange rate until the day before the
monetary policy announcement. The data on USD-INR is obtained from Bloomberg Terminal with ticker: INR REGN Curncy.
The F-statistic and p-value corresponding to a joint test of the significance of all coefficients being zero is reported.
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Table B.8: Predictability of Monetary Policy Surprises by Macro Data (1y MIBOR-OIS)

1-year MIBOR-OIS Pooled Scheduled Unscheduled
Intercept 0.030 0.064*** -0.101
(0.027)  (0.024) (0.078)
Aln (IIP) (3m) 0.173 -0.844 2.484
(0.816)  (0.942) (1.522)
Aln (WPI) (3m) 1.159 -0.126 2.116
(1.320)  (1.338) (2.750)
Drought (3m) 0.015** 0.011* 0.001
(0.006)  (0.006) (0.028)
Excess Rain (3m) 0.014 0.000 0.351***
(0.010)  (0.006) (0.075)
A (10Y-1Y GSec Spread) (3m)  0.055 -0.018 0.156
(0.041)  (0.036) (0.094)
Aln (SENSEX) (3m) 0.287 0.056 -0.060
(0.200) (0.132) (0.415)
Aln (USD - INR) (3m) 0.553 0.303 -1.136
(0.736)  (0.498) (1.112)
F-statistic 2.106 1.140 5.440
p-value 0.048 0.346 0.001
R? 0.093 0.091 0.553
N 133 97 36

***p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E’s reported;

Notes: This table shows the results of OLS regressions of monetary policy surprises on various macroeconomic variables
on all, scheduled and unscheduled monetary policy announcement dates of the RBI. The monetary policy surprises are
computed as the two-day change in the 1-year MIBOR-OIS fixed rate. The 1-year MIBOR-OIS fixed rate is obtained from
Bloomberg Terminal with ticker: IRSWO1 BGN Curncy. Aln (IIP) is calculated as the 3-month log-change in the Index of In-
dustrial Production using data up to two months before the monetary policy announcement in the case of announcements
made after the IIP release date for the month and up to three months before otherwise. Data on IIP release dates are obtained
from Bloomberg Terminal and for months when such information was missing, the IIP release date was taken to be the 12th
(or the latest working day preceding it). The data on IIP is obtained from FRED with ticker: INDPROINDMISMEI. Aln (WPI)
is calculated as the 3-month log-change in the WPI using data up to the month before the monetary policy announcement
of the RBI in the case of monetary policy announcements made after the WPI release date for the month or two months be-
fore otherwise. Data on WPI release dates are obtained from Bloomberg Terminal and for months where such information is
missing, the release date is set to be the 14th of the month (or the working day immediately following it). The data on WPI
is obtained from FRED with ticker: WPIATTO1INM661N. Working days are defined as trading days in the foreign exchange
market as found in Bloomberg Terminal with ticker: INR REGN Curncy. Monthly rainfall deviations from their 20th century
average for three months (in 10 cms) before each monetary policy announcement of the RBI are calculated. The Drought
variable is then defined as being equal to the rainfall deviation during three-month periods when the rainfall deviation is
less than 0 and is defined as 0 otherwise. Similarly, the Excess Rain variable is defined as being equal to the rainfall deviation
during three-month periods when this value is greater than 0 and is set equal to 0 otherwise. The data on Rainfall is obtained
from annual issues of the Rainfall Statistics of India. A (10Y-1Y GSec Spread) is defined as the 91-day change in the difference
in yields between the 10-year and 1-year GSecs until the day before the monetary policy announcement. The data on 1-year
and 10-year GSec yields are obtained from investing.com. Aln (SENSEX) is defined as the 91-day log-change in the BSE SEN-
SEX until the day before the monetary policy announcement. The data on BSE SENSEX is obtained from Yahoo Finance with
ticker: "BSESN. Aln(USD-INR) is defined as the 91-day log-change in the USD-INR exchange rate until the day before the
monetary policy announcement. The data on USD-INR is obtained from Bloomberg Terminal with ticker: INR REGN Curncy.
The F-statistic and p-value corresponding to a joint test of the significance of all coefficients being zero is reported.
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variables on unscheduled announcement dates, while they are not predictable in a statistically signif-

icant manner on scheduled announcement dates.

The results from this section confirm that the endogeneity of the measured monetary policy surprises
to past macroeconomic conditions on unscheduled announcement dates is not driven by the choice
of the 1-month MIBOR-OIS rate as the measure of monetary policy surprises. The results are robust to
the use of alternative measures of monetary policy surprises, such as the 3-month and 1-year MIBOR-
OIS rates. This suggests three potential explanations for the observed endogeneity of unscheduled
monetary policy surprises.

Firstly, in the presence of rational inattention, economic agents may update their information sets
about the state of the economy on the basis of central bank communication even though such infor-
mation is already available. This could lead to repricing of MIBOR-OIS contracts on monetary policy
announcement dates to ‘ordinary but unexpected past news’ (Reis, 2006).

Another possible explanation is that the central bank may contain private information about the state
of the economy, as documented by Miranda-Agrippino and Ricco (2021), which may be more salient on
unscheduled announcement dates. To the extent that this private information is correlated with past
macroeconomic conditions, it could lead to the observed endogeneity of monetary policy surprises to

past macroeconomic conditions on unscheduled announcement dates.

Finally, the central bank choosing to act on unscheduled announcement dates may be using a policy
rule that is quite different from the market percieved policy rule. To the extent that the weights of
the market percieved Taylor rule differ from the actual Taylor rule, the monetary policy surprises on

unscheduled announcement dates may be endogenous to past macroeconomic conditions.
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C Monetary policy surprises from exchange rate forwards

Monetary policy surprises identified from the 1-month MIBOR-OIS fixed rate were used in the main
analysis. However, a leading alternative high-frequency identification strategy for monetary policy
surprises, used particularly in the literature on emerging market economies without well developed
interest rate swap markets, is to use exchange rate forwards. In order to check the robustness of the
results to the choice of identification strategy, results based on this alternative identification strategy
are presented in this section.

C.1 Identification strategy

The starting point for this identification strategy is the Covered Interest Parity (CIP) condition:

Fit
(Ut rreen) = (L4 73 ) =5

where ry .5, is the risk-free interest rate between period ¢ and ¢ + nin Indian Rupees, ri t+n 18 the corre-
spondingrisk-free interest rate in the U.S. Dollars, F; 1,5, is the n-period forward exchange rate between
the Indian Rupees and the U.S. Dollars and & is the spot exchange rate between the two currencies.

Both F; .+, and &; are expressed in units of Indian Rupees per U.S. Dollar.

Taking logs and allowing for CIP deviations Ay, the CIP condition can be written as:

$ _ _
Ttten =T pen = At = fr,ren — € = fPrr4n

Then, in a narrow window around the monetary policy announcement date ¢, provided that r? +n and
A are constant, the change in the forward premium fp; 1., can be used as a proxy for the monetary
policy surprise (Witheridge, 2024):

Afpt,tin = ATt ten

In the Indian context, when two day windows are used for consistency with the MIBOR-OIS surprises,
an alternative measure of the monetary policy surprise is given by:

€Z?t = fPte1,t4ne1 — fP=1,t-14n
The 1-month USD-INR forward contract price is used for the purprose of obtaining the monetary policy
surprises to retain comparability with the MIBOR-OIS surprise series.

A key identification assumption in this strategy is that r? t+n, 18 constant during the time window used
for deriving the surprises. With the use of two day windows, this is unlikely to be satisfied during win-
dows around RBI monetary policy announcements coinciding with FOMC announcements. In this
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Table C.1: FOMC announcements during two-day window around RBI announcements

FOMC Announcement FOMC Type RBIAnnouncement RBIType

18 April 2001 Unscheduled 19 April 2001 Scheduled

31 January 2007 Scheduled 31 January 2007 Scheduled

31 October 2007 Scheduled 30 October 2007 Scheduled
30 January 2008 Scheduled 29 January 2008 Scheduled
30 April 2008 Scheduled 29 April 2008 Scheduled

25 June 2008 Scheduled 24 June 2008 Unscheduled
16 September 2008 Scheduled 16 September 2008 Unscheduled
08 October 2008 Unscheduled 10 October 2008 Unscheduled
28 January 2009 Scheduled 27 January 2009 Scheduled

03 November 2010 Scheduled 02 November 2010 Scheduled

25 January 2012 Scheduled 24 January 2012 Scheduled

01 August 2012 Scheduled 31 July 2012 Scheduled
30 January 2013 Scheduled 29 January 2013 Scheduled

20 March 2013 Scheduled 19 March 2013 Scheduled

31 July 2013 Scheduled 30 July 2013 Scheduled

30 October 2013 Scheduled 29 October 2013 Scheduled

18 December 2013 Scheduled 18 December 2013 Scheduled

29 January 2014 Scheduled 28 January 2014 Scheduled

01 August 2018 Scheduled 01 August 2018 Scheduled

Notes: This table shows the FOMC announcement dates (along with their type) which occur during a two-day window around
RBI monetary policy announcement dates. The FOMC announcement dates are sourced from Bauer and Swanson (2023b)
and https://www.federalreserve.gov/monetarypolicy/fomccalendars.htm.
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Figure C.1: Forward premium surprises and MIBOR-OIS surprises on RBI announcement dates

Forward Premium Surprise (%)

-2 -1 0 1 2
1-month MIBOR-OIS Surprise (%)
® Scheduled Announcement @® Unscheduled Announcement == 45-degree line

Notes: This figure plots the monetary policy surprises derived as the two-day change in the 1-month MIBOR-OIS fixed rate
against monetary policy surprises derived from the two-day change in the 1-month USD-INR (log) forward premium ex-
pressed, in percentage points, following Witheridge (2024). The scheduled monetary policy surprises are shown in green and
the unscheduled monetary policy surprises are shown in red. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg
Terminal with ticker: IRSWOA BGN Curncy. The forward premium is calculated as the difference between the closing 1-month
USD-INR forward rate and the spot rate in logarithms. The 1-month USD-INR forward rate is sourced from Bloomberg Ter-
minal with ticker: INR+1M BGN Curncy, corresponding to the 1-month non-deliverable forward outright rate. The USD-INR
spot rate is sourced from Bloomberg Terminal with ticker: INR REGN Curncy. RBI announcement dates, during whose win-
dows there is also an FOMC announcement, are excluded from the sample.

sample, there are 19 instances, documented in Table C.1, where FOMC announcements coincide with
RBI announcement windows. These instances are dropped from the sample to maintain consistency

with the identification assumptions.

Figure C.1 plots the monetary policy surprises derived from the 1-month MIBOR-OIS fixed rate against
the monetary policy surprises derived from the 1-month USD-INR forward premium. The two series
are highly correlated and are of similar magnitude (as evidenced by observations close to the 45-degree
line) for small surprise changes. However, for larger surprises and particularly on unscheduled an-

nouncement dates, the magnitudes and signs implied by the two series diverge.

Table C.2 presents the results of an event study regression of changes in the 1-month USD-INR for-
ward premium on changes in the 1-month MIBOR-OIS rate on RBI monetary policy announcement
dates. On scheduled announcement dates, the two series are positively correlated with each other in
a statistically significant fashion. Furthermore, the R? is broadly in line with results reported for other
advanced economies by Witheridge (2024) using 1-year forward rate data. However, on unscheduled

announcement dates, the two series appear to be inversely related. There are two potential reasons
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Table C.2: 1-month USD-INR forward premium and MIBOR-OIS changes on RBI announcement dates

1M Forward Premium Surprise Pooled Scheduled Unscheduled

Intercept 0.011 0.016 —0.056
(0.039)  (0.043) (0.063)
Monetary Surprise -0.061 0.400* -0.242**
(0.122)  (0.172) (0.082)
R® 0.007 0.109 0.255
N 114 81 33

***p < 0.001; **p < 0.01; *p < 0.05; Heteroskedasticity-robust S.E’s reported;

Notes: This table shows the results of OLS regressions of the two-day change in the 1-month (log) USD-INR forward
premium, expressed in percentage points, on the corresponding change in the 1-month MIBOR-OIS fixed rate on all,
scheduled and unscheduled monetary policy announcement dates of the RBI. The 1-month MIBOR-OIS fixed rate is
sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. The forward premium is calculated as the difference
between the closing 1-month USD-INR forward rate and the spot rate in logarithms. The 1-month USD-INR forward rate is
sourced from Bloomberg Terminal with ticker: INR+1M BGN Curncy, corresponding to the 1-month non-deliverable
forward outright rate. The USD-INR spot rate is sourced from Bloomberg Terminal with ticker: INR REGN Curncy. RBI

announcement dates, during whose windows there is also an FOMC announcement, are excluded from the sample.

for this behaviour of the two series on unscheduled announcement dates. It is possible that there are
changes in CIP deviations on unscheduled RBI announcement dates, particularly as a few of the un-
scheduled RBI announcements were undertaken in response to developments in the foreign exchange
market. The other possibility is that the 1-month MIBOR-OIS rate, which is subject to default risk,
moves very strongly in the opposite direction to the official policy interest rate during unscheduled an-
nouncement dates which occur during periods of high uncertainity about macroeconomic conditions.
In either case, the inverse relationship between the two series further points to the unsuitability of us-
ing surprises identified on unscheduled announcement dates for monetary policy analysis due to their

sensitivity to the choice of instrument used for measurement.

C.2 Evidence from event studies in financial markets

Table C.3 presents the results of the event study regressions for financial market variables on scheduled
announcement dates using the monetary policy surprises derived from the 1-month USD-INR forward
premium. The results are broadly consistent with the results obtained using the 1-month MIBOR-OIS
rate changes. The 1-year GSec yield responds positively to the monetary policy surprises, while the 5-
year and 10-year GSec yield responses are not statistically significant. The exchange rate appreciates
in response to tighter monetary policy in a statistically significant manner. This is in contrast to the
MIBOR-OIS response of the exchange rate which was quite small and not statistically significant. The
stock market indices decline in response to the monetary policy surprises, but these responses are not
statistically significant. Compared to the 1-month MIBOR-OIS surprises, the responses of the govern-
ment bond yields and the stock market indcies to the forward premium surprises are estimated to be

much smaller in magnitude.
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Table C.3: Event Study Regressions for Financial Market Variables: Scheduled Dates (forward rate)

In % Intercept Forward Premium Surprise N R?

A (1-Year GSec Yield) -0.008 0.103** 81 0.065
(0.017) (0.051)

A (5-Year GSec Yield) 0.007 0.031 81 0.009
(0.015) (0.038)

A (10-Year GSec Yield) 0.012 0.009 81 0.001
(0.015) (0.034)

A (NIFTY) -0.321 -1.880 81 0.071
(0.309) (1.517)

A (SENSEX) -0.251 -1.964 81 0.085
(0.292) (1.362)

A (BSE200) -0.259 -1.862 81 0.066
(0.321) (1.483)

A (USD/INR) -0.033 —0.395** 81 0.068
(0.067) (0.184)

*p<0.1,* p <0.05, ** p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the two-day percentage change in selected financial market vari-
ables on the monetary policy surprises on scheduled monetary policy announcement dates of the RBI. The monetary policy
surprises are computed as the two-day change in the 1-month (log) USD-INR forward premium expressed in percentage
points. The forward premium is calculated as the difference between the closing 1-month USD-INR forward rate and the
spot rate in logarithms. The 1-year, 5-year and 10-year GSec yields are sourced from investing.com. Data on NSE NIFTY 50
is sourced from https://www.niftyindices.com/. Data on BSE SENSEX is sourced from Yahoo Finance with ticker: "BSESN.
Data on BSE200 is sourced from Yahoo Finance with ticker: BSE-200.BO. The USD/INR exchange rate is the spot exchange
rate between the US Dollar and the Indian Rupee sourced from Bloomberg Terminal with ticker: INR REGN Curncy. The
1-month USD-INR forward rate is sourced from Bloomberg Terminal with ticker: INR+1M BGN Curncy, corresponding to
the 1-month non-deliverable forward outright rate. RBI announcement dates, during whose windows there is also an FOMC
announcement, are excluded from the sample.
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Table C.4: Event Study Regressions for Financial Market Variables: Unscheduled Dates (forward rate)

In % Intercept Forward Premium Surprise N R?

A (1-Year GSec Yield) -0.017 -0.191 33 0.060
(0.054) (0.184)

A (5-Year GSec Yield) 0.008 -0.155 33  0.098
(0.033) (0.129)

A (10-Year GSec Yield) 0.025 -0.115 33 0.071
(0.030) (0.103)

A (NIFTY) -0.250 —2.377* 33 0.090
(0.562) (1.356)

A (SENSEX) -0.225 —2.492* 33 0.076
(0.645) (1.405)

A (BSE200) -0.417 -2.155 33 0.061
(0.626) (1.282)

A (USD/INR) -0.037 0.453 33 0.075
(0.120) (0.364)

*p<0.1,* p <0.05, ** p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the two-day percentage change in selected financial market variables
on the monetary policy surprises on unscheduled monetary policy announcement dates of the RBI. The monetary policy
surprises are computed as the two-day change in the 1-month (log) USD-INR forward premium expressed in percentage
points. The forward premium is calculated as the difference between the closing 1-month USD-INR forward rate and the
spot rate in logarithms. The 1-year, 5-year and 10-year GSec yields are sourced from investing.com. Data on NSE NIFTY 50
is sourced from https://www.niftyindices.com/. Data on BSE SENSEX is sourced from Yahoo Finance with ticker: "BSESN.
Data on BSE200 is sourced from Yahoo Finance with ticker: BSE-200.BO. The USD/INR exchange rate is the spot exchange
rate between the US Dollar and the Indian Rupee sourced from Bloomberg Terminal with ticker: INR REGN Curncy. The
1-month USD-INR forward rate is sourced from Bloomberg Terminal with ticker: INR+1M BGN Curncy, corresponding to
the 1-month non-deliverable forward outright rate. RBI announcement dates, during whose windows there is also an FOMC
announcement, are excluded from the sample.
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Table C.4 presents the results for unscheduled announcement dates. The point estimates of the re-
sponse of government security yields is in the opposite direction of what is predicted by the standard
monetary transmission mechanism and existing evidence from 1-month MIBOR-OIS surprises on un-
scheduled announcement dates. While there are strong statistically significant responses of stock mar-
ket indices to the forward premium surprise in the expected direction, the large estimated negative
coefficient on the response of government bond yields suggests that the forward premium surprises
are potentially capturing changes in the CIP deviation term A; along with actual changes in monetary
policy. Hence, on unscheduled announcement dates, the identification of monetary surprises from
forward premia appears to be very imprecise. Furthermore, the exchange rate appears to depreciate
following a forward premium surprise on unscheduled announcement dates, in contrast to the results
obtained on scheduled announcement dates.
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D Consensus forecasts and monetary surprises: additional results

D.1 Descriptive statistics

Figures D.1, D.2 and D.3 plot the time series of the consensus forecasts for real GDP growth, real invest-
ment growth and WPI inflation in India for the time period under study. Since the primary focus of the
analysis using consensus forecasts data has been on trying to understand the effects of monetary pol-
icy surprises on consensus forecast revisions, the plots also document the consensus forecast revisions

following monetary policy announcements for the current and next financial year.

The occurrence of unscheduled monetary policy announcements, particularly once scheduled an-
nouncements became more frequent in the post-2005 period, is concentrated in periods following
large revisions in the magnitude and direction of the consensus forecasts. This is particularly true for
forecasts of real GDP growth and investment growth, which could be leading indicators of aggregate

demand conditions in the economy.

These figures provide further suggestive evidence that the unscheduled announcement dates are po-
tentially endogenous to other contemporaneous macroeconomic developments and were more likely
to be undertaken during periods of greater macroeconomic uncertainty. This can constrain precise

identification of monetary policy surprises on those dates.

The large number of unscheduled announcements are noticeably concentrated in late-2008 during the
global financial crisis, which resulted in large downward forecast revisions for economic growth as well
as WPI inflation and during the period of historically high oil prices in 2012 and in the months leading
up to the ‘Taper Tantrum’ of 2013.

Table D.1 presents some descriptive statistics on the consensus forecast revisions following monetary
policy announcements. The forecast revisions in months following unscheduled announcements are
larger in magnitude than those following scheduled announcements. The forecast revisions in months
with unscheduled monetary policy announcements are also larger in magnitude relative to months
without any monetary policy announcements. However, the forecast revisions during months with
scheduled announcements are not significantly different from those in months without any monetary
policy announcements, suggesting that professional forecasters revise their forecasts by similar mag-

nitudes in response to non-monetary news as well.

D.2 Consensus forecasts and path surprises

The responses of the consensus forecasts of GDP growth, investment growth and WPI inflation to the
Path Surprise are now considered. Tables D.2, D.3 and D.4 document the results of these regressions

on all, scheduled and unscheduled announcement dates of the RBI respectively.

As in the main specifications for consensus forecast regressions, the time-weighted Path Surprises are

used. On both scheduled and unscheduled announcement dates, the forecasts for inflation in the
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Figure D.1: Consensus forecasts for real GDP growth in India, August 1999 to April 2020

(a) Time series
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Notes: The first panel plots the time series of monthly consensus forecasts for real GDP growth in India for the current and
next financial year. The second and third panels plot the revisions in the consensus forecasts for real GDP growth for the
current and next financial year in India between months during which there was a monetary policy announcement of the

RBI. Data on consensus forecasts is obtained from Consensus Economics. RBI announcements which occur on the same

day as the forecast survey are excluded from the analysis. Consensus forecast revisions for the current financial year are not
available for the same financial year between the months of March and April and are excluded from the sample.
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Figure D.2: Consensus forecasts for real investment growth in India, August 1999 to April 2020
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Notes: The first panel plots the time series of monthly consensus forecasts for real investment growth in India for the current
and next financial year. The second and third panels plot the revisions in the consensus forecasts for real investment growth
for the current and next financial year in India between months during which there was a monetary policy announcement of
the RBI. Data on consensus forecasts is obtained from Consensus Economics. RBI announcements which occur on the same
day as the forecast survey are excluded from the analysis. Consensus forecast revisions for the current financial year are not
available for the same financial year between the months of March and April and are excluded from the sample.
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Figure D.3: Consensus forecasts for WPI inflation in India, August 1999 to April 2020
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Notes: The first panel plots the time series of monthly consensus forecasts for WPI inflation in India for the current and next
financial year. The second and third panels plot the revisions in the consensus forecasts for WPI inflation for the current
and next financial year in India between months during which there was a monetary policy announcement of the RBI. Data
on consensus forecasts is obtained from Consensus Economics. RBI announcements which occur on the same day as the
forecast survey are excluded from the analysis. Consensus forecast revisions for the current financial year are not available
for the same financial year between the months of March and April and are excluded from the sample.
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Table D.1: Summary statistics for consensus forecast revisions following RBI announcements

Variable Statistic Non-announcement Scheduled Unscheduled
A (Current FY Output Growth) Mean 0.144 0.099 0.129
Std. Dev 0.209 0.140 0.161
A (Current FY Investment Growth)  Mean 0.496 0.420 0.453
Std. Dev 0.712 0.537 0.435
A (Current FY WPI Inflation) Mean 0.206 0.234 0.316
Std. Dev 0.284 0.322 0.568
N 123 88 23
A (Next FY Output Growth) Mean 0.124 0.131 0.203
Std. Dev 0.206 0.242 0.262
A (Next FY Investment Growth) Mean 0.414 0.474 0.532
Std. Dev 0.712 0.668 0.651
A (Next FY WPI Inflation) Mean 0.178 0.194 0.352
Std. Dev 0.280 0.277 0.592
N 130 97 28

Notes: This table presents the mean (of the absolute value) and standard deviation of the consensus forecast revisions for the
current and next financial year for output growth, investment growth and WPI inflation for months without any monetary
policy announcement and separately for months with scheduled and unscheduled RBI monetary policy announcements.
For RBI announcements made before the current month’s forecast survey, the revision from the previous month’s survey is
used and for announcements made after the current month’s survey the revision in the following month’s survey is used.
RBI announcements which occur on the same day as the consensus forecast survey are excluded from the analysis. The
consensus forecasts data is sourced from Consensus Economics. Data betwen August 1999 and April 2020 is used in the
analysis. Consensus forecast revisions for the current financial year from March to April are unavailable and hence are not
included in the analysis.
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Table D.2: Consensus Forecast Revisions and Path Surprises: All Announcements

Intercept Path Surprise N R2

A (Current FY Output Growth) —0.037*** -0.118 104 0.009
(0.014) (0.148)

A (Current FY Investment Growth) -0.216*** -0.606 104 0.017
(0.050) (0.382)

A (Current FY WPI Inflation) 0.003 0.812 104 0.056
(0.036) (0.497)

A (Next FY Output Growth) -0.067** 0.027 118 0.000
(0.031) (0.135)

A (Next FY Investment Growth) —0.211%** -0.152 118 0.001
(0.068) (0.336)

A (Next FY WPI Inflation) —0.057* 0.169 118 0.006
(0.033) (0.190)

*p<0.1,* p<0.05 ***p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the consensus forecast revisions for real GDP growth, investment
growth and WPI inflation for the current and next financial year on the path surprises on all monetary policy announcement
dates of the RBI. The path surprises are computed as the residuals from a regression of the two-day change in the 1-year
MIBOR-OIS fixed rate on the corresponding change in the 1-month MIBOR-OIS fixed rate around RBI monetary policy an-
nouncements. All path surprises which occur between two consecutive surveys are summed. For the regressions for the
current year forecasts, these surprises are also weighted by the fraction of months remaining in the financial year. Data on
consensus forecasts is sourced from Consensus Economics. The 1-year MIBOR-OIS fixed rate is sourced from Bloomberg Ter-
minal with ticker: IRSWO1 BGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. Announcement dates which occur on same day as the survey release are omitted from the analysis.
Values less than 0.001 are displayed as 0.000. Consensus forecast revisions for the current financial year from March to April
are unavailable and hence are not included in the analysis.
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Table D.3: Consensus Forecast Revisions and Path Surprises: Scheduled Announcements

Intercept Path Surprise N R2

A (Current FY Output Growth) -0.037** -0.239 88 0.027
(0.015) (0.210)

A (Current FY Investment Growth)  -0.193*** -0.807 88 0.021
(0.057) (0.606)

A (Current FY WPI Inflation) —-0.008 0.549 88 0.027
(0.034) (0.372)

A (Next FY Output Growth) -0.028 -0.076 97 0.003
(0.020) (0.134)

A (Next FY Investment Growth) -0.131** -0.642* 97 0.025
(0.052) (0.383)

A (Next FY WPI Inflation) -0.035 0.084 97 0.002
(0.026) (0.163)

*p<0.1,* p<0.05 ***p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the consensus forecast revisions for real GDP growth, investment
growth and WPI inflation for the current and next financial year on the path surprises on scheduled monetary policy an-
nouncement dates of the RBI. The path surprises are computed as the residuals from a regression of the two-day change in
the 1-year MIBOR-OIS fixed rate on the corresponding change in the 1-month MIBOR-OIS fixed rate around RBI monetary
policy announcements. All path surprises which occur between two consecutive surveys are summed. For the regressions for
the current year forecasts, these surprises are also weighted by the fraction of months remaining in the financial year. Data
on consensus forecasts is sourced from Consensus Economics. The 1-year MIBOR-OIS fixed rate is sourced from Bloomberg
Terminal with ticker: IRSWO1 BGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with
ticker: IRSWOA BGN Curncy. Announcement dates which occur on same day as the survey release are omitted from the
analysis. Consensus forecast revisions for the current financial year from March to April are unavailable and hence are not
included in the analysis.
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Table D.4: Consensus Forecast Revisions and Path Surprises: Unscheduled Announcements

Intercept Path Surprise N R2

A (Current FY Output Growth) -0.073** 0.033 23 0.001
(0.032) (0.176)

A (Current FY Investment Growth)  -0.405%** —-0.002 23 0.000
(0.093) (0.401)

A (Current FY WPI Inflation) 0.032 0.841 23 0.058
(0.096) (0.917)

A (Next FY Output Growth) —-0.233** 0.160 28 0.005
(0.112) (0.136)

A (Next FY Investment Growth) -0.568** 0.387 28 0.007
(0.229) (0.443)

A (Next FY WPI Inflation) -0.167 0.264 28 0.014
(0.109) (0.364)

*p<0.1,* p<0.05 ***p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the consensus forecast revisions for real GDP growth, investment
growth and WPI inflation for the current and next financial year on the path surprises on unscheduled monetary policy an-
nouncement dates of the RBI. The path surprises are computed as the residuals from a regression of the two-day change in
the 1-year MIBOR-OIS fixed rate on the corresponding change in the 1-month MIBOR-OIS fixed rate around RBI monetary
policy announcements. All path surprises which occur between two consecutive surveys are summed. For the regressions for
the current year forecasts, these surprises are also weighted by the fraction of months remaining in the financial year. Data
on consensus forecasts is sourced from Consensus Economics. The 1-year MIBOR-OIS fixed rate is sourced from Bloomberg
Terminal with ticker: IRSWO1 BGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with
ticker: IRSWOA BGN Curncy. Announcement dates which occur on same day as the survey release are omitted from the anal-
ysis. Values less than 0.001 are displayed as 0.000. Consensus forecast revisions for the current financial year from March to
April are unavailable and hence are not included in the analysis.
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Table D.5: Interest Rate Forecast Revisions and Monetary Policy: Scheduled Announcements

Intercept Path Surprise Monetary Surprise N R?

A (3M ahead 3M interest rate) -0.043 -0.033 97 0.001
(0.031) (0.140)

A (3M ahead 12M interest rate)  —0.030 -0.047 97 0.002
(0.030) (0.118)

A (3M ahead 3M interest rate) -0.042 0.398* 97 0.027
(0.031) (0.215)

A (3M ahead 12M interestrate)  —0.028 0.675%** 97 0.081
(0.029) (0.232)

*p<0.1,** p <0.05, ** p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the monthly consensus forecast revisions of the 3-month interest
rate 3-months ahead and 12-months ahead on monetary surprises and path surprises on scheduled announcement dates
of the RBI. The monetary surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate around RBI
monetary policy announcements. The path surprises are computed as the residuals from a regression of the two-day change
in the 1-year MIBOR-OIS fixed rate on the corresponding change in the 1-month MIBOR-OIS fixed rate around RBI monetary
policy announcements. All monetary and path surprises which occur between two consecutive surveys are summed without
any time weighting. Data on the consensus forecasts of the 3-month interest rate 3-months ahead and 12-months ahead
are sourced from Consensus Economics. The 1-year MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker:
IRSWO1 BGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker: IRSWOA BGN
Curncy. Announcement dates which occur on same day as the survey release are omitted from the analysis.

present and next financial years increase following a Path Surprise.

This suggests that Path Surprises are associated with a revelation of information by the central bank of
higher than expected inflation in the future. The point estimates of GDP growth and investment growth
rates to the Path Surprises are mostly negative and not statistically significant, on both scheduled and
unscheduled announcement dates.

D.3 Interest rate forecasts and monetary policy surprises

Additional evidence is now considered on the response of interest rate forecasts. Unlike the forecasts
for other macroeconomic variables, the interest rate forecasts are for fixed horizons rather than time
periods and hence the regressions can be estimated without adjusting the monetary policy surprises
for their timing in the financial year. Consensus Economics collects information about the forecast
of the 3-month interest rate 3-months ahead and 12-months ahead. The response of these interest
rate forecast revisions to the measured monetary policy surprises as well the path surprises following
scheduled and unscheduled announcements are presented in Tables D.5 and D.6. The specification is
identical to the one used in Section 5.2.

On scheduled announcement dates, the 3-month ahead and 12-month ahead interest rate forecasts

are not revised upwards in response to a surprise monetary policy tightening. On unscheduled an-
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Table D.6: Interest Rate Forecast Revisions and Monetary Policy: Unscheduled Announcements

Intercept Path Surprise Monetary Surprise N R?

A (3M ahead 3M interest rate) 0.013 0.213** 28 0.130
(0.118) (0.094)

A (3M ahead 12M interest rate)  —0.028 0.196** 28 0.120
(0.112) (0.079)

A (3M ahead 3M interest rate) -0.064 0.793** 28 0.098
(0.116) (0.363)

A (3M ahead 12M interestrate)  —0.097 0.691* 28 0.082
(0.112) (0.339)

*p<0.1,** p <0.05, ** p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the monthly consensus forecast revisions of the 3-month interest
rate 3-months ahead and 12-months ahead on monetary surprises and path surprises following unscheduled announce-
ment dates of the RBI. The monetary surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate
around RBI monetary policy announcements. The path surprises are computed as the residuals from a regression of the two-
day change in the 1-year MIBOR-OIS fixed rate on the corresponding change in the 1-month MIBOR-OIS fixed rate around
RBI monetary policy announcements. All monetary and path surprises which occur between two consecutive surveys are
summed without any time weighting. Data on the consensus forecasts of the 3-month interest rate 3-months ahead and
12-months ahead are sourced from Consensus Economics. The 1-year MIBOR-OIS fixed rate is sourced from Bloomberg Ter-
minal with ticker: IRSWO1 BGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. Announcement dates which occur on same day as the survey release are omitted from the analysis.

nouncement dates, the forecast revisions are positive and statistically significant. On scheduled an-
nouncement dates, the surprise tightening of contemporary monetary policy does not seem to have a

significant effect on the medium-term interest rate forecasts of the private sector.

Itis known from Table B.4 that on unscheduled announcement dates, both short and long term interest
rates are driven by a common source of variation which is likely to represent information revealed by
the RBI about present and future economic conditions. This could be responsible for the strong positive
forecastrevisions on unscheduled dates and the lack of an effect on scheduled dates. To checkifinterest
rate forecasts on scheduled dates respond more strongly to information, the response of interest rate
forecast revisions to the Path Surprise (defined in Appendix B.2) is considered.

The response of the interest rate forecasts to the Path Surprise is positive and statistically significant on
scheduled announcement dates. On unscheduled announcement dates, the effect of the Path Surprise
variable is much more limited as a significant proportion of the information is already captured in the
monetary surprises. This suggests that the private sector’s interest rate forecasts are more responsive
to information about present and future economic conditions than to the surprise tightening of con-
temporary monetary policy. Put simply, information which causes MIBOR-OIS market participants to
increase their expectations of future interest rates, also causes the private sector to revise upwards their
interest rate forecasts.
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Table D.7: Consensus Forecast Revisions and Monetary Policy Surprises: Alternative Specification
(Scheduled)

Intercept Scheduled MP Surprise Unscheduled MP Surprise N R?

A (Current FY Output Growth) -0.036** —0.202%** -0.083 838 0.109
(0.014) (0.075) (0.075)

A (Current FY Investment Growth) =~ —0.193*** -0.158 0.121 88 0.012
(0.057) (0.328) (0.229)

A (Current FY WPI Inflation) -0.009 0.008 0.133 88 0.015
(0.035) (0.095) (0.121)

A (Next FY Output Growth) -0.024 -0.122* 0.021 97  0.051
(0.018) (0.064) (0.075)

A (Next FY Investment Growth) -0.116%* -0.291 0.251 97 0.117
(0.048) (0.296) (0.191)

A (Next FY WPI Inflation) -0.033 -0.055 0.064 97 0.024
(0.026) (0.054) (0.038)

*p<0.1,** p<0.05, *** p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the monthly consensus forecast revisions of real GDP growth, in-
vestment growth and WPI inflation for the current and next financial year on scheduled and unscheduled monetary policy
surprises during months with a scheduled monetary policy announcement of the RBI. The monetary policy surprises are
computed as the two-day change in the 1-year MIBOR-OIS fixed rate around RBI monetary policy announcements. All mon-
etary surprises of each type which occur between two consecutive surveys are summed. For the current year forecast regres-
sions, the monetary policy surprises are weighted by the fraction of months remaining in the financial year. The unscheduled
monetary policy surprise variable is set to 0 during months without an unscheduled monetary policy announcement. Data on
the consensus forecasts is sourced from Consensus Economics. The 1-year MIBOR-OIS fixed rate is sourced from Bloomberg
Terminal with ticker: IRSWO1 BGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with
ticker: IRSWOA BGN Curncy. Announcement dates which occur on same day as the survey release are omitted from the
analysis. Consensus forecast revisions for the current financial year from March to April are unavailable and hence are not
included in the analysis.

D.4 Robustness to an alternative specification

Tables D.7 and D.8 present the results of the consensus forecast regressions during months with sched-
uled and unscheduled monetary policy announcements using an alternative specification to the one
considered in Section 5.2. The regressions directly control for the scheduled and unscheduled mone-

tary policy surprises instead of using the residualised surprises.

As before, for the regressions for the current year forecast revisions, the regressors are weighted by the
fraction of months remaining until the end of the financial year. The results for both scheduled and
unscheduled announcement dates are consistent with the main specifications in terms of both the
direction and magnitude of the consensus forecast revisions.
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Table D.8: Consensus Forecast Revisions and Monetary Policy Surprises: Alternative Specification
(Unscheduled)

Intercept Scheduled MP Surprise Unscheduled MP Surprise N R?

A (Current FY Output Growth) -0.077** -0.149** -0.009 23 0.104
(0.034) (0.059) (0.062)

A (Current FY Investment Growth) — —0.424*** —0.405%** 0.064 23 0.148
(0.088) (0.091) (0.086)

A (Current FY WPI Inflation) 0.050 -0.059 0.250 23 0.123
(0.116) (0.202) (0.199)

A (Next FY Output Growth) -0.214* ~0.126* 0.064 28 0.038
(0.106) (0.069) (0.045)

A (Next FY Investment Growth) -0.517** —0.512%** 0.174% 28 0.092
(0.211) (0.132) (0.089)

A (Next FY WPI Inflation) -0.139 -0.080 0.081 28 0.042
(0.115) (0.104) (0.079)

*p<0.1,** p <0.05, *** p < 0.01; Heteroskedasticity-robust S.E.’s reported;

Notes: This table shows the results of OLS regressions of the monthly consensus forecast revisions of real GDP growth, in-
vestment growth and WPI inflation for the current and next financial year on scheduled and unscheduled monetary policy
surprises during months with an unscheduled monetary policy announcement of the RBI. The monetary policy surprises
are computed as the two-day change in the 1-year MIBOR-OIS fixed rate around RBI monetary policy announcements. All
monetary surprises of each type which occur between two consecutive surveys are summed. For the current year forecast
regressions, the monetary policy surprises are weighted by the fraction of months remaining in the financial year. The sched-
uled monetary policy surprise variable is set to 0 in months without a scheduled monetary policy announcement. Data on
the consensus forecasts is sourced from Consensus Economics. The 1-year MIBOR-OIS fixed rate is sourced from Bloomberg
Terminal with ticker: IRSWO1 BGN Curncy. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg Terminal with
ticker: IRSWOA BGN Curncy. Announcement dates which occur on same day as the survey release are omitted from the
analysis. Consensus forecast revisions for the current financial year from March to April are unavailable and hence are not
included in the analysis.
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E Data sources

E.1 Dailydata

Table E.1: Sources of Daily Data

Variable Source Notes Date Accessed
1-month MIBOR-OIS fixed rate Bloomberg Terminal, Ticker: IRSWOA BGN Curncy PX_MID BGN quote is used 13-10-2022
3-month MIBOR-OIS fixed rate Bloomberg Terminal, Ticker: IRSWOC BGN Curncy PX_MID BGN quote is used 19-01-2024
1-year MIBOR-OIS fixed rate Bloomberg Terminal, Ticker: IRSWO1 BGN Curncy PX_MID BGN quote is used 13-10-2022
1-year GSec yield investing.com; India 1-year bond yield Daily closing price is used 16-04-2024
5-year GSec yield investing.com; India 5-year bond yield Daily closing price is used 16-04-2024
10-year GSec yield investing.com; India 10-year bond yield Daily closing price is used 16-04-2024
USD-INR exchange rate Bloomberg Terminal, Ticker: INR REGN Curncy PX_LAST REGN quoteisused 19-01-2023
BSE SENSEX Index Yahoo Finance, Ticker: "BSESN Daily closing price is used 10-07-2024
NIFTY 50 Index www.niftyindices.com/reports/historical-data Daily closing price is used 29-12-2023
BSE 200 Index Yahoo Finance, Ticker: BSE-200.BO Daily closing price is used 10-07-2024

E.2 Monthly data

Table E.2: Sources of Monthly Data

Variable Source

Notes

Date Accessed

Index of Industrial Production (ITP)
Wholesale Price Index (WPI)
Goods Exports

Goods Imports

Bank Credit

FRED, Ticker: INDPROINDMISMEI
FRED, Ticker: WPIATTO1INM661N

FRED, Ticker: XTEXVAO1INM667S

FRED, Ticker: XTIMVAO1INM667S

RBI, Database on Indian Economy (DBIE)

Production of Total Industry in India (Index 2015 = 100, Seasonally Adjusted)
Total Wholesale Prices by Industry Aggregate for India (Index 2015=100, Not Seasonally Adjusted) 14-08-2023
Exports: Value Goods for India (USD, Seasonally Adjusted)
Imports: Value Goods for India (USD, Seasonally Adjusted)
Domestic Credit by Commerical Banks, RBI Bulletin Commerical Bank Survey

Current FY Output Growth Forecast
Next FY Output Growth Forecast
Current FY Investment Growth Forecast
Next FY Investment Growth Forecast
Current FY WPI Inflation Forecast

Next FY WPI Inflation Forecast

Consensus Economics India Forecast Database
Consensus Economics India Forecast Database
Consensus Economics India Forecast Database
Consensus Economics India Forecast Database
Consensus Economics India Forecast Database
Consensus Economics India Forecast Database

Consensus forecast of current FY real GDP growth
Consensus forecast of next FY real GDP growth

Consensus forecast of current FY real gross fixed investment growth
Consensus forecast of next FY real gross fixed investment growth

Consensus forecast of current FY WPI inflation
Consensus forecast of next FY WPI inflation

14-08-2023

14-08-2023
14-08-2023
07-08-2024
03-11-2023
03-11-2023
03-11-2023
03-11-2023
03-11-2023
03-11-2023

El


https://in.investing.com/rates-bonds/india-1-year-bond-yield-historical-data
https://in.investing.com/rates-bonds/india-5-year-bond-yield-historical-data
https://in.investing.com/rates-bonds/india-10-year-bond-yield-historical-data
www.niftyindices.com/reports/historical-data

F Event studies: additional descriptive evidence

Figure E1: 1-year government security (GSec) yield, August 1999 to March 2020

(a) Time series

1 Year GSec Yield (%)
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Notes: The first panel plots the time series of the 1-year government security (GSec) yield from August 1999 to March 2020.
The second panel plots the two-day percentage change in the 1-year GSec yield on monetary policy announcement dates
of the RBI. The third panel plots the two-day percentage change in the 1-year government security (GSec) yield against the
corresponding change in the 1-month MIBOR-OIS fixed rate on monetary policy announcement dates of the RBI. Sched-
uled and unscheduled announcement dates are marked in green and red respectively. Data on 1-month MIBOR-OIS is
from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Data on 1-year GSec yield is from https://in.investing.com/
rates-bonds/india- 1-year-bond-yield-historical-data.
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Figure E2: 5-year government security (GSec) yield, August 1999 to March 2020

(a) Time series

5 Year GSec Yield (%)
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Notes: The first panel plots the time series of the 5-year government security (GSec) yield from August 1999 to March 2020.
The second panel plots the two-day percentage change in the 5-year GSec yield on monetary policy announcement dates
of the RBI. The third panel plots the two-day percentage change in the 5-year government security (GSec) yield against the
corresponding change in the 1-month MIBOR-OIS fixed rate on monetary policy announcement dates of the RBI. Sched-
uled and unscheduled announcement dates are marked in green and red respectively. Data on 1-month MIBOR-OIS is
from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Data on 5-year GSec yield is from https://in.investing.com/
rates-bonds/india-5-year-bond-yield-historical-data.
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Figure E3: 10-year government security (GSec) yield, August 1999 to March 2020

(a) Time series
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Notes: The first panel plots the time series of the 10-year government security (GSec) yield from August 1999 to March
2020. The second panel plots the two-day percentage change in the 10-year GSec yield on monetary policy announce-
ment dates of the RBI. The third panel plots the two-day percentage change in the 10-year government security (GSec)
yield against the corresponding change in the 1-month MIBOR-OIS fixed rate on monetary policy announcement dates
of the RBI. Scheduled and unscheduled announcement dates are marked in green and red respectively. Data on 1-month
MIBOR-OIS is from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Data on 10-year GSec yield is from https:
//in.investing.com/rates-bonds/india- 10-year-bond-yield- historical- data.
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Figure E4: USD-INR exchange rate, August 1999 to March 2020

(a) Time series
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Notes: The first panel plots the time series of the USD-INR exchange rate from August 1999 to March 2020. The second panel
plots the two-day percentage change in the USD-INR exchange rate on monetary policy announcement dates of the RBI.
The third panel plots the two-day percentage change in the USD-INR exchange rate against the corresponding change in the
1-month MIBOR-OIS fixed rate on monetary policy announcement dates of the RBI. Scheduled and unscheduled announce-
ment dates are marked in green and red respectively. Data on 1-month MIBOR-OIS is from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. Data on USD-INR exchange rate is from Bloomberg Terminal with ticker: INR REGN Curncy.
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Figure E5: NSE NIFTY 50 Index, August 1999 to March 2020

(a) Time series
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(c) Correlation with MIBOR-OIS surprises
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Notes: The first panel plots the time series of the NSE NIFTY 50 Index from August 1999 to March 2020. The second panel
plots the two-day percentage change in the NSE NIFTY 50 Index on monetary policy announcement dates of the RBI. The
third panel plots the two-day percentage change in the NSE NIFTY 50 Index against the corresponding change in the 1-month
MIBOR-OIS fixed rate on monetary policy announcement dates of the RBI. Scheduled and unscheduled announcement dates
are marked in green and red respectively. Data on 1-month MIBOR-OIS is from Bloomberg Terminal with ticker: IRSWOA BGN
Curncy. Data on NIFTY 50 Index is from www.niftyindices.com/reports/historical-data.
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Figure E6: BSE SENSEX Index, August 1999 to March 2020

(a) Time series
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Notes: The first panel plots the time series of the BSE SENSEX Index from August 1999 to March 2020. The second panel plots
the two-day percentage change in the BSE SENSEX Index on monetary policy announcement dates of the RBI. The third panel
plots the two-day percentage change in the BSE SENSEX Index against the corresponding change in the 1-month MIBOR-OIS
fixed rate on monetary policy announcement dates of the RBI. Scheduled and unscheduled announcement dates are marked
in green and red respectively. Data on 1-month MIBOR-OIS is from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.
Data on BSE SENSEX Index is from Yahoo Finance, Ticker: "BSESN.
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Figure E7: BSE 200 Index, August 1999 to March 2020

(a) Time series
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Notes: The first panel plots the time series of the BSE 200 Index from August 1999 to March 2020. The second panel plots the
two-day percentage change in the BSE 200 Index on monetary policy announcement dates of the RBI. The third panel plots
the two-day percentage change in the BSE 200 Index against the corresponding change in the 1-month MIBOR-OIS fixed rate
on monetary policy announcement dates of the RBI. Scheduled and unscheduled announcement dates are marked in green
and red respectively. Data on 1-month MIBOR-OIS is from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Data on
BSE 200 Index is from Yahoo Finance, Ticker: BSE-200.BO.
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Figure G.1: MIBOR-OIS monetary policy surprises measured using one and two-day windows
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Notes: This figure plots monetary policy surprises measured using two-day changes in the 1-month MIBOR-OIS fixed rate
around monetary policy announcements of the RBI against their corresponding one-day change. The data on 1-month
MIBOR-OIS contracts are sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Monetary policy surprises
which occur on Saturdays are excluded from the sample.

G Some additional results on measured monetary policy surprises

G.1 Monetary policy surprises using one-day window

Figure G.1 plots the monetary policy surprises measured using the two-day window against surprises
measured using a one-day window. The two-day window considers the change in the 1-month MIBOR-
OIS rate from the day before to the day after the monetary policy announcement while the one-day
window considers the change from the day before to the day of the announcement. Monetary policy
surprises which occur on Saturday are not included in the sample as it is not possible to measure sur-
prises using one-day windows for these announcements. There were six such instances during the time

period under consideration and all of them were unscheduled announcements.

On most scheduled announcement dates, when monetary policy announcements were usually made
during market trading hours, there is not much difference between the measured surprises using the
two-day and one-day windows. However, on unscheduled announcement dates, when the announce-
ments were more likely to be made outside market trading hours, the measured surprises using the

two-day window are typically larger than those using the one-day window.

This is confirmed by the summary statistics presented in Table G.1. The mean of the absolute dif-
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Table G.1: Summary statistics for the difference between one-day and two-day MIBOR-OIS surprises

Announcement Date Period N Mean Std.Dev min 25% 50% 75% max

Scheduled

1999-2004 11 0.091 0.152 -0.250 -0.025 -0.025 0.025 0.375
2005-2009 19 0.188 0.297 -0.550 -0.137 -0.025 0.063 0.850
2010-2020 67 0.029 0.053 -0.200 -0.016 0.000 0.010 0.150

Unscheduled

1999-2004 4 0475 0.695 -0.925 -0.194 0.112 0.319 0.750
2005-2009 17 0.446 0.645 -1.100 -0.300 -0.050 0.225 1.750
2010-2020 9 0.452 0.948 -2.695 -0.045 -0.005 0.140 0.410

Notes: This table shows the summary statistics for the difference in the monetary policy surprises measured as one-day and
two-day changes in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI during peri-
ods with different frequencies of scheduled announcements. The 1-month MIBOR-OIS fixed rate is sourced from Bloomberg
Terminal with ticker: IRSWOA BGN Curncy. Monetary policy surprises which occur on Saturdays are excluded from the sam-
ple. The Mean column shows the mean of the absolute difference between the one-day and two-day MIBOR-OIS surprises.

Table G.2: Correlation between MIBOR-OIS surprises using one-day and two-day windows

One-day MIBOR-OIS surprise ~ Pooled Scheduled Unscheduled

Intercept -0.025 -0.002 -0.138"*
(0.018) (0.010) (0.058)
Two-day MIBOR-OIS surprise  0.394™**  0.646*** 0.279**
(0.103) (0.077) (0.101)
R? 0.517 0.819 0.402
N 127 97 30

***p < 0.01; **p < 0.05; *p < 0.1; Heteroskedasticity-robust S.E’s reported;

Notes: This table shows the results of OLS regressions of the one-day change in the 1-month MIBOR-OIS fixed rate on the
corresponding two-day change on all, scheduled and unscheduled announcement dates of the RBI. The data on 1-month
MIBOR-OIS contracts are sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Monetary policy surprises
which occur on Saturdays are excluded from the sample.
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ference between the one-day and the two-day MIBOR-OIS surprises are much smaller on scheduled
announcement dates than on unscheduled announcement dates. The standard deviation of the dif-
ference between the one-day and two-day MIBOR-OIS surprises are also much smaller on scheduled
announcement dates than on unscheduled announcement dates. The R? of the regression of the one-
day MIBOR-OIS surprise on the corresponding two-day MIBOR-OIS surprise, presented in Table G.2,
also point to potentially substantial differences between the measured monetary policy surprises using

one-day and two-day windows.

This suggests that particularly in contexts where there are a large number of unscheduled monetary
policy announcements made outside market trading hours, the two-day window may be more ap-
propriate for measuring monetary policy surprises, as it can more readily capture the effects of the
announced monetary policy actions. Further, the fact that most scheduled announcement monetary
policy surprises appear close to the 45-degree line in Figure G.1 also suggests that the extra noise in-
troduced by using a two-day window relative to a one-day window is not quantitatively important for

scheduled announcement dates.

Exsisting measures of monetary policy surprises in India like the one proposed by Lakdawala and Sen-
gupta (2024) may effectively exclude many unscheduled monetary policy surprises through their use
of a one-day window as compared to a two-day window used in this paper. A key concern with using
longer time windows is that it may introduce background noise into the measured monetary policy
surprises as pointed out by Nakamura and Steinsson (2018). However, when time stamps of mone-
tary policy announcements are unavailable, using narrower time windows may fail to measure the true

monetary policy surprise, particularly on unscheduled announcement dates.

G.2 Correlation of scheduled and unscheduled monetary policy surprises

There is an emerging literature which suggests that temporal aggregation can bias the estimates of
monetary policy transmission (Jacobson et al., 2024; Kilian, 2024). While estimating the effects of sched-
uled and unscheduled monetary surprises on lower frequency macroeconomic variables, it is impor-

tant to ensure that the aggregation of the surprises to a lower frequency does not introduce bias.

When aggregating to a monthly frequency, a potential source of bias during months with both sched-
uled and unscheduled announcements is the correlation between the scheduled and unscheduled
monetary policy surprises. If the two types of surprises are correlated, then estimating the effects of
scheduled and unscheduled surprises separately without controlling for their correlation may lead to

biased estimates.

Figure G.2 plots the monthly sum of scheduled and unscheduled monetary policy surprises for all
months with a monetary policy announcement of the RBI between August 1999 and March 2020. While
scheduled and unscheduled announcements did not typically occur during the same month, there
were about 9 months during which they did. These months are shown in Table G.3. During these

months, there appears to be an inverse relationship between the sign of the scheduled and unsched-
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Figure G.2: Scheduled and unscheduled monetary policy surprises at a monthly frequency
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Notes: This figure plots the monthly sum of scheduled and unscheduled monetary policy surprises for all months with a
monetary policy announcement of the RBI between August 1999 and March 2020. The monetary policy surprises are mea-

sured as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI.
The data on 1-month MIBOR-OIS contracts are sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.

Table G.3: Months with both scheduled and unscheduled monetary policy surprises

Month Scheduled Unscheduled
April 2000 -0.025 -1.200
April 2007 -1.475 0.350
April 2008 -0.225 0.275
October 2008 1.600 -4.925
January 2009 0.150 -0.375
July 2010 -0.035 0.375
March 2012 0.050 -0.140
July 2013 0.075 2.735
October 2013 -0.050 -0.380

Notes: This table shows the months between August 1999 and March 2020 during which both scheduled and unscheduled
monetary policy announcements were made by the RBI and the corresponding monetary policy surprises. The monetary
policy surprises are measured as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy an-
nouncement dates of the RBI. The data on 1-month MIBOR-OIS contracts are sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy.
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Figure G.3: Target Factor vs. 1-month MIBOR-OIS monetary policy surprises
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Notes: This figure plots the monetary policy surprises measured as the two-day change in the 1-month MIBOR-OIS fixed rate
against the Target Factor measure derived using two day changes by Lakdawala and Sengupta (2024). The data on 1-month
MIBOR-OIS contracts are sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. The Target Factor measure is
sourced from the replication package of Lakdawala and Sengupta (2024). Data between November 2003 and March 2020 is
used, to ensure consistency with the sample period of Lakdawala and Sengupta (2024).

uled surprises, driven in particular by two months during which there were very large surprises in op-
posing directions on scheduled and unscheduled announcement dates.

This suggests that during these months, an announcement date of one type was usually reversing the
course of monetary policy being set on dates of the other type, potentially in response to incoming news
about macroeconomic conditions. The fact that such months mainly occurred during the 2007-2008
Global Financial Crisis and its aftermath suggest that these were months of particularly heightened
macroeconomic uncertainity. This is likely to be a source of estimation bias in lower frequency regres-
sions and hence it is good practice to control for unscheduled surprises when estimating the effects of
scheduled surprises and vice versa.

G.3 Comparison with Lakdawala and Sengupta (2024)

Figure G.3 compares the 1-month MIBOR-OIS monetary policy surprises to the Target Factor derived
by Lakdawala and Sengupta (2024) using fixed rate changes in MIBOR-OIS contracts of 1-month, 3-
month, 6-month, 9-month and 12-month maturities following Giirkaynak et al. (2005). While Lak-
dawala and Sengupta (2024)’s preferred measure of the monetary policy surprises uses a one-day win-
dow, the figure uses the two-day window to match the measure of the 1-month MIBOR-OIS mone-
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tary policy surprises. The figure shows that the two measures are highly correlated on both scheduled
and unscheduled announcement dates, suggesting that the 1-month MIBOR-OIS monetary policy sur-
prises are a good proxy for the Target Factor measure. The issues associated with using a one-day win-
dow for measuring monetary policy surprises in India, particularly on unscheduled announcement

dates, were outlined in greater detail in Appendix G.1.
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H Monetary Policy Surprises with Sign Restrictions

H.1 Jarocinski and Karadi (2020) sign restrictions

While the evidence presented in Section 4 suggests that an important reason behind the differences
in the effects of measured monetary policy surprises on scheduled and unscheduled announcement
dates is the differences in their predictability by contemporary and past macroeconomic data, another
potential reason could be that there are differences in the magnitude and content of information about

the state of the economy revealed by the RBI in the two sets of announcement dates.

Jarocinski and Karadi (2020) suggest that one way of controlling for these ‘information effects’ of mon-
etary policy surprises is to impose sign restrictions on the measured monetary policy surprises. In par-
ticular, since higher interest rates increase the discount rate and reduce asset prices while information
about the state of the economy, to the extent that they are demand shocks, increase both interest rates
and asset prices, monetary policy surprises can be purged of information effects by excluding surprises
that are positively correlated with asset prices.

Figure H.1 considers the responses of the NIFTY stock market index and the 1-month MIBOR-OIS fixed
rate on monetary policy announcement dates of the RBI. Out of the 133 RBI monetary policy announce-
ment dates in the sample, both the NIFTY index and the 1-month MIBOR-OIS fixed rate responded in

a two-day window around monetary policy announcements on 129 occassions.

Out of the 93 scheduled announcement dates with a response in both variables, the NIFTY index and
the 1-month MIBOR-OIS fixed rate responded in opposing directions and satisfy the sign restriction on
55 occassions. Out of the 36 unscheduled announcement dates with a response in both variables, the
NIFTY index and the 1-month MIBOR-OIS fixed rate satisfied the sign restriction on 17 occassions.

Figure H.2 considers the IRFs of the Index of Industrial Production (ITP) to monetary policy surprises on
scheduled and unscheduled announcement dates of the RBI after imposing sign restrictions. Similarly,
Figure H.3 considers the IRFs of Wholesale Price Index (WPI) Inflation to monetary policy surprises on

scheduled and unscheduled announcement dates of the RBI after imposing sign restrictions.

The IRFs for both IIP and WPI inflation are very similar to those in Section 6, suggesting that the dif-
ferences in the effects of scheduled and unscheduled monetary policy surprises are not driven by dif-
ferences in the content of information revealed by the RBI on these dates. The sign restriction instead
serve to increase the precision of the estimated effects of monetary policy surprises on the macroeco-
nomic variables in the same direction as in the main specification. This further strengthens the evi-
dence in favour of endogeneity as the leading cause of the differences in the effects of scheduled and

unscheduled monetary policy surprises on the Indian economy.
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Figure H.1: NIFTY changes on monetary policy announcement dates of the RBI
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Notes: This figure plots the monetary policy surprises derived as the two-day change in the 1-month MIBOR-OIS fixed rate
against the corresponding two-day percentage changes in the NIFTY stock market index on monetary policy announcement
dates of the RBI. Announcement dates during which the monetary policy surprise and the NIFTY change have opposite signs
are shown in green and those where they have the same sign are shown in red. The 1-month MIBOR-OIS fixed rate is sourced
from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Data on the NIFTY 50 Index is from www.niftyindices.com/
reports/historical-data. Annnouncement dates during which the change in either the MIBOR-OIS rate or NIFTY index is 0
are excluded from the sample.
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Figure H.2: IRFs of Industrial Production to Monetary Policy Surprises (Sign Restrictions)
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Notes: This figure shows the impulse responses of the Index of Industrial Production (IIP) to a 100-basis point contractionary
monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable is the
logarithm of the IIP. Data between August 1999 and March 2020 is used in the analysis. The monetary policy surprises are
computed as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of the
RBI. They are then sign-restricted by only keeping monetary policy surprises that are inversely correlated with the two-day
change in the NIFTY stock market index around monetary policy announcements, following Jarociriski and Karadi (2020).
The IRFs are estimated using a Local Projection specification outlined in Section 6. 90% and 68% heteroskedasticity-robust
confidence intervals based on Montiel Olea and Plagborg-Maoller (2021) are displayed. Data on the IIP is sourced from FRED
with ticker: INDPROINDMISMEI. Data on 1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA
BGN Curncy. Data on the NIFTY 50 Index is from www.niftyindices.com/reports/historical-data.

Figure H.3: IRFs of Wholesale Price Index Inflation to Monetary Policy Surprises (Sign Restrictions)

(a) Scheduled Dates (b) Unscheduled Dates
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Notes: This figure shows the impulse responses of the Wholesale Price Index (WPI) Inflation to a 100-basis point contrac-
tionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable
is the year-on-year percentage change in the WPI calculated as the logarithmic difference. Data between August 1999 and
March 2020 is used in the analysis. The monetary policy surprises are computed as the two-day change in the 1-month
MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI. They are then sign-restricted by only keep-
ing monetary policy surprises that are inversely correlated with the two-day change in the NIFTY stock market index around
monetary policy announcements, following Jarocinski and Karadi (2020). The IRFs are estimated using a Local Projection
specification outlined in Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea and
Plagborg-Moller (2021) are displayed. Data on the WPI is sourced from FRED with ticker: WPIATTO1INM661N. Data on 1-
month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Data on the NIFTY 50 Index is
from www.niftyindices.com/reports/historical-data.
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H.2 Acosta (2023) sign restrictions

Recent work by Acosta (2023) points out that information about supply shocks may also be revealed on
monetary policy announcement dates. When information about monetary policy, demand and supply
are revelead on monetary policy announcement dates, the Jarocinski and Karadi (2020) sign restric-
tions imposed using just two variables cannot uniquely identify monetary policy shocks. In addition,
Acosta (2023) also points out that the response of stock prices is not very informative about the infor-
mation contained in monetary policy communications. This is particularly important in the context
of emerging economies, since as Frankel (2010) points out, supply shocks are more frequent and have

much larger effects on economic activity in these economies.

Figure H.4 considers the revisions of real GDP growth and WPI inflation forecasts during months with a
monetary policy announcement of the RBI, except those announcements which occur on the same day
as a forecast survey and those announcements during which there was no monetary policy surprise.
The plots consider the cases with an overall tightening and easing of monetary policy, as proxied by the

sum of the monetary policy surprises during the month, in separate panels.

The revisions are measured as the change in the next financial year’s forecast for real GDP growth and
WPI inflation respectively between two consecutive forecast surveys during which there was a mon-
etary policy announcement of the RBI. The data on real GDP growth and WPI inflation forecasts are
sourced from Consensus Economics. Since Consensus Economics reports forecasts on a financial year
basis, the current financial year’s forecast revisions are not available for the monetary policy announce-
ments made in March. Hence, to ensure complete coverage, the analysis is performed using next finan-

cial year’s forecast revisions.!”

While Acosta (2023) suggests using high-frequency revisions in forecasts around monetary policy an-
nouncements by deriving the implied forecast revisions based on newspaper reports, and then iden-
tifying the structural shocks using identification through heteroskedasticity, the analysis here is con-
ducted at a monthly frequency using sign restrictions which seeks to mirror the spirit of the approach,
while noting that this may lead to a contamination of the revisions by other news. Constructing high-
frequency measures of forecast revisions around monetary policy announcements in India is an im-
portant avenue for future research. The identification scheme used here is more likely to result in false
negatives (misclassifying months which actually satisfy the sign restriction) rather than false positives
(misclassifying months which do not satisfy the sign restriction). Hence, the results presented here are

likely to be conservative measures of monetary policy shocks which satisfy the sign restrictions.

Acosta (2023) suggests that a distinguishing feature of monetary policy shocks relative to supply shocks
is their effect on the expectations of economic growth and inflation. While supply shocks tend to move
both growth and inflation forecasts in opposite directions, monetary policy shocks tend to move both

growth and inflation forecasts in the same direction. Furthermore, to the extent that there is also rev-

17When the analysis in this section is performed using the current financial year’s forecast revisions, excluding the March
announcements, the results (not reported here) are very similar.
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elation of information about positive demand shocks (during announcements with monetary policy
tightening) and negative demand shocks (during announcements with monetary policy easing), the
sign restrictions can also control for these effects since they will move output and inflation forecasts in

the opposite direction to a monetary policy shock.

Figure H.4 suggests that out of 52 months with scheduled monetary policy surprise tightening, output
growth and inflation forecasts were revised in the theoretically expected direction during 19 months.
Out of 41 months with scheduled monetary policy surprise easing, output growth and inflation fore-
casts were revised in the theoretically expected direction during 8 months.

Similarly, out of 14 months with unscheduled monetary policy surprise tightening, output growth and
inflation forecasts were revised in the theoretically expected direction in 6 months. Out of 14 months
with unscheduled monetary policy surprise easing, output growth and inflation forecasts were never

revised in the theoretically expected direction.

On both scheduled and unscheduled announcement dates, the revisions of output growth and infla-
tion forecasts are more likely to be in the theoretically expected direction during periods of monetary
policy tightening than during periods of monetary policy easing. The sign-restricted monetary policy
surprises are then used to estimate the effects of monetary policy surprises on output and inflation

using the local projections specification in Section 6.

Figure H.5 considers the IRFs of the Index of Industrial Production (IIP) to monetary policy surprises
on scheduled and unscheduled announcement dates of the RBI after imposing sign restrictions using
a procedure based on Acosta (2023). Even after imposing sign restrictions, there is significant hetero-
geneity in the effects of monetary policy surprises on IIP across scheduled and unscheduled announce-
ment dates, mirroring the evidence presented in Section 6. On scheduled announcement dates, IIP be-
gins to decline almost immediately after a contractionary monetary policy surprise, reaching a trough
after about 15 months. On unscheduled announcement dates, IIP increases on impact and the re-

sponse is positive and statistically significant for most of the first two years after the initial impulse.

Similarly, Figure H.6 considers the IRFs of Wholesale Price Index (WPI) inflation to monetary policy
surprises on scheduled and unscheduled announcement dates of the RBI after imposing sign restric-
tions using a procedure based on Acosta (2023). On scheduled announcemement dates, WPI inflation
declines but does so only after a lag of about 1 year, while on unscheduled announcement dates there
is a positive and statistically significant effect on WPI inflation for the first few months after the initial

impulse.

This evidence suggests that information about the economic outlook, including information about
demand and supply shocks, do not seem to explain the differences in the impulse responses of key
macroeconomic variables on scheduled and unscheduled announcement dates. Instead, endogeneity
appears to be the most promising explanation of the differences in the effects of scheduled and un-
scheduled monetary policy surprises on the Indian economy. The sign restrictions based on Acosta
(2023) do not appear to substantially alter the IRFs of I[IP and WPI inflation in Section 6.
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Figure H.4: Revisions of growth and inflation forecasts following monetary policy announcements
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Notes: The upper and lower panels plots the revisions of real GDP growth and WPI inflation forecasts following monetary
policy announcements of the RBI, separately for periods when the overall stance of monetary policy, as proxied by mon-
etary policy surprises indicate a tightening and easing respectively. The revisions are measured as the change in the next
financial year’s forecast for real GDP growth and WPI inflation respectively between two consecutive forecast surveys during
which there was a monetary policy announcement of the RBI. The data on real GDP growth and WPI inflation forecasts are
sourced from Consensus Economics. During periods between two forecast surveys when there are multiple monetary policy
announcements of a particular type, the monetary policy surprises are summed to determine whether there has been an
overall tightening or easing of monetary policy. The two-day change in the 1-month MIBOR-OIS fixed rate around monetary
policy announcements is used as the measure of monetary policy surprises. The data on 1-month MIBOR-OIS is sourced
from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Monetary policy announcements which occur on the same day
as a forecast survey and monetary policy announcement dates during which there was no monetary policy surprise are ex-
cluded from the sample.
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Figure H.5: IRFs of Industrial Production to Monetary Policy Surprises (Acosta Sign Restrictions)
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Notes: This figure shows the impulse responses of the Index of Industrial Production (IIP) to a 100-basis point contractionary
monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable is the log-
arithm of the IIP. Data between August 1999 and March 2020 is used in the analysis. The monetary policy surprises are com-
puted as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI
and then sign restricted using a procedure based on Acosta (2023). In particular, all monetary policy surprises of each type be-
tween two consensus forecast surveys are summed and only monthly monetary policy surprise tightenings which lower both
next financial year’s real GDP growth forecasts and WPI inflation forecasts and monetary policy surprise easings which raise
next financial year’s real GDP growth forecasts and WPI inflation forecasts are kept in the sample. Monetary policy surprises
in other months are set to 0. The IRFs are estimated using a Local Projection specification outlined in Section 6. 90% and
68% heteroskedasticity-robust confidence intervals based on Montiel Olea and Plagborg-Moller (2021) are displayed. Data
on the ITP is sourced from FRED with ticker: INDPROINDMISMEI. Data on 1-month MIBOR-OIS is sourced from Bloomberg
Terminal with ticker: IRSWOA BGN Curncy.

Figure H.6: IRFs of WPI Inflation to Monetary Policy Surprises (Acosta Sign Restrictions)

(a) Scheduled Dates (b) Unscheduled Dates
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Notes: This figure shows the impulse responses of the Wholesale Price Index (WPI) Inflation to a 100-basis point contrac-
tionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable
is the year-on-year percentage change in the WPI calculated as the logarithmic difference. Data between August 1999 and
March 2020 is used in the analysis. The monetary policy surprises are computed as the two-day change in the 1-month
MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI and then sign restricted using a procedure
based on Acosta (2023). In particular, all monetary policy surprises of each type between two consensus forecast surveys
are summed and only monthly monetary policy surprise tightenings which lower both next financial year’s real GDP growth
forecasts and WPI inflation forecasts and monetary policy surprise easings which raise next financial year’s real GDP growth
forecasts and WPI inflation forecasts are kept in the sample. Monetary policy surprises in other months are set to 0. The IRFs
are estimated using a Local Projection specification outlined in Section 6. 90% and 68% heteroskedasticity-robust confidence
intervals based on Montiel Olea and Plagborg-Moller (2021) are displayed. Data on the WPI is sourced from FRED with ticker:
WPIATTO1INM661N. Data on 1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.
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Figure I.1: IRFs of Industrial Production to Monetary Policy Surprises (Outlier Robustness)
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Notes: This figure shows the impulse responses of the Index of Industrial Production (IIP) to a 100-basis point contractionary
monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable is the
logarithm of the IIP. Data between August 1999 and March 2020 is used in the analysis. The monetary policy surprises are
computed as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of the
RBI. The IRFs are estimated using a Local Projection specification outlined in Section 6. 90% and 68% heteroskedasticity-
robust confidence intervals based on Montiel Olea and Plagborg-Moller (2021) are displayed. Data on the IIP is sourced
from FRED with ticker: INDPROINDMISMEI. Data on 1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. Dummy variables are included in the specification to control for the effects of monthly monetary
policy surprises greater than 1, less than -1 and surprises which occur between April 2007 and March 2009.

I Robustness to outlier observations

I.1 Large surprises and surprises during the global financial crisis

This section considers the robustness of the IRFs in Section 6 to the exclusion of months with large
surprises (defined as monthly aggregate surprises less than -1 or greater than 1) and months during the
Global Financial Crisis (April 2007 to March 2009). This is implemented in practice by including dummy
variables for each monthly observation satisfying the above conditions in the regression specification
outlined in Section 6.

Figure 1.1 considers the IRFs of the Index of Industrial Production (IIP) to monetary policy surprises
on scheduled and unscheduled announcement dates of the RBI after excluding months with large
surprises and months during the Global Financial Crisis. Similarly, Figure 1.2 considers the IRFs of
Wholesale Price Index (WPI) Inflation to monetary policy surprises on scheduled and unscheduled
announcement dates of the RBI after excluding months with large surprises and months during the
Global Financial Crisis.

While there is a decline in the precision of the estimated effects of monetary policy on IIP and WPI
inflation on scheduled announcement dates when the large surprises are excluded, the responses on
unscheduled announcement dates remain large and precisely estimated. However, the differences in
the responses of macroeconomic variables on scheduled and unscheduled announcement dates doc-
umented in Section 6 are present even when the large monetary policy surprises are excluded from the
analysis. These results confirm that the differences in the effects of measured monetary policy surprises

on scheduled and unscheduled announcement dates are not driven by the presence of large surprises
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Figure 1.2: IRFs of WPI Inflation to Monetary Policy Surprises (Outlier Robustness)
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Notes: This figure shows the impulse responses of the Wholesale Price Index (WPI) Inflation to a 100-basis point contrac-
tionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable
is the year-on-year percentage change in the WPI calculated as the logarithmic difference. Data between August 1999 and
March 2020 is used in the analysis. The monetary policy surprises are computed as the two-day change in the 1-month
MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI. The IRFs are estimated using a Local Projec-
tion specification outlined in Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea
and Plagborg-Moller (2021) are displayed. Data on the WPI is sourced from FRED with ticker: WPIATTO1INM661N. Data on
1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Dummy variables are included
in the specification to control for the effects of monthly monetary policy surprises greater than 1, less than -1 and surprises
which occur between April 2007 and March 2009.

or the Global Financial Crisis.

I.2 Surprises which coincide with FOMC announcements

This section considers the robustness of the IRFs in Section 6 to the inclusion of the present month and
previous 12 months’ FOMC monetary policy surprises, constructed by Bauer and Swanson (2023a),
as control variables in the local projections specification. The FOMC monetary policy surprises are
included to control for the effects of global monetary policy surprises on the Indian economy.

Figure 1.3 considers the IRFs of the Index of Industrial Production (IIP) to monetary policy surprises
on scheduled and unscheduled announcement dates of the RBI after including the present month and
previous 12 months’ FOMC monetary policy surprises as control variables. Similarly, Figure 1.4 con-
siders the IRFs of Wholesale Price Index (WPI) Inflation to monetary policy surprises on scheduled
and unscheduled announcement dates of the RBI after including the present month and previous 12
months’ FOMC monetary policy surprises as control variables.

The controls for FOMC monetary policy surprises do not change the results in Section 6. The differ-
ences in the effects of scheduled and unscheduled monetary policy surprises on the Indian economy
are robust to the inclusion of the present month and previous 12 months’ FOMC monetary policy sur-
prises as control variables in the local projections specification. In fact, the responses, particularly for
IIP, are more precisely estimated when the FOMC monetary policy surprises are included as control

variables.
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Figure 1.3: IRFs of Industrial Production to Monetary Policy Surprises (FOMC Control)
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Notes: This figure shows the impulse responses of the Index of Industrial Production (IIP) to a 100-basis point contractionary
monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable is the
logarithm of the IIP. Data between August 1999 and March 2020 is used in the analysis. The monetary policy surprises are
computed as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of the
RBI. The IRFs are estimated using a Local Projection specification outlined in Section 6. 90% and 68% heteroskedasticity-
robust confidence intervals based on Montiel Olea and Plagborg-Maller (2021) are displayed. Data on the IIP is sourced
from FRED with ticker: INDPROINDMISMEI. Data on 1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. In addtion to the control variables specified in Section 6, the present month and previous 12 months’
FOMC monetary policy surprises, constructed by Bauer and Swanson (2023a), are included as control variables in the local
projections specification.

Figure 1.4: IRFs of WPI Inflation to Monetary Policy Surprises (FOMC Control)
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Notes: This figure shows the impulse responses of the Wholesale Price Index (WPI) Inflation to a 100-basis point contrac-
tionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable
is the year-on-year percentage change in the WPI calculated as the logarithmic difference. Data between August 1999 and
March 2020 is used in the analysis. The monetary policy surprises are computed as the two-day change in the 1-month
MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI. The IRFs are estimated using a Local Projec-
tion specification outlined in Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea
and Plagborg-Moller (2021) are displayed. Data on the WPI is sourced from FRED with ticker: WPIATT01INM661N. Data on
1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. In addtion to the control vari-
ables specified in Section 6, the present month and previous 12 months’ FOMC monetary policy surprises, constructed by
Bauer and Swanson (2023a), are included as control variables in the local projections specification.
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Figure 1.5: IRFs of Industrial Production to Monetary Policy Surprises (one type of surprise)
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Notes: This figure shows the impulse responses of the Index of Industrial Production (IIP) to a 100-basis point contractionary
monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable is the
logarithm of the IIP. Data between August 1999 and March 2020 is used in the analysis. The monetary policy surprises are
computed as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of the
RBI. The IRFs are estimated using a Local Projection specification outlined in Section 6. 90% and 68% heteroskedasticity-
robust confidence intervals based on Montiel Olea and Plagborg-Moller (2021) are displayed. Data on the IIP is sourced
from FRED with ticker: INDPROINDMISMEI. Data on 1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker:
IRSWOA BGN Curncy. Dummy variables are included in the specification to control for the effects of monthly monetary
policy surprises occurring during months with both scheduled and unscheduled monetary policy announcements.

I.3 Surprises which occur in same month as surprises of different type

This section considers the robustness of the IRFs in Section 6 to the exclusion of months in which both
scheduled and unscheduled monetary policy announcements were made by the RBI. As discussed in
greater detail in Section G, there were nine occasions on which both scheduled and unscheduled an-
nouncements were made by the RBI in the same month. These months are shown in Table G.3. The
local projection specification in Section 6 is modified to include dummy variables for each monthly
observation satisfying the above condition.

Figure 1.5 considers the IRFs of the Index of Industrial Production (IIP) to monetary policy surprises on
scheduled and unscheduled announcement dates of the RBI after excluding months with both sched-

uled and unscheduled announcements.

Similarly, Figure 1.6 considers the IRFs of Wholesale Price Index (WPI) Inflation to monetary policy
surprises on scheduled and unscheduled announcement dates of the RBI after excluding months with
both scheduled and unscheduled announcements.

The results for WPI inflation are fairly robust to the removal of monetary policy surprises in months
with both scheduled and unscheduled moentary policy announcements, with a strong statistically sig-
nificant increase in inflation on impact following a monetary policy tightening on unscheduled an-
nouncement dates while there is a lagged statistically significant decline in WPI inflation on sched-
uled announcement dates. However, the strong positive coefficient on impact for IIP on unscheduled
announcement dates is no longer present when the monetary policy surprises in months with both
scheduled and unscheduled announcements are excluded from the analysis. This suggests that the
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Figure 1.6: IRFs of WPI Inflation to Monetary Policy Surprises (one type of surprise)
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Notes: This figure shows the impulse responses of the Wholesale Price Index (WPI) Inflation to a 100-basis point contrac-
tionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable
is the year-on-year percentage change in the WPI calculated as the logarithmic difference. Data between August 1999 and
March 2020 is used in the analysis. The monetary policy surprises are computed as the two-day change in the 1-month
MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI. The IRFs are estimated using a Local Projec-
tion specification outlined in Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea
and Plagborg-Moller (2021) are displayed. Data on the WPI is sourced from FRED with ticker: WPIATTO1INM661N. Data on
1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy. Dummy variables are included
in the specification to control for the effects of monthly monetary policy surprises occurring during months with both sched-
uled and unscheduled monetary policy announcements.

strong positive response of IIP to monetary policy surprises on unscheduled announcement dates is

driven particularly by unscheduled monetary policy surprises in months with both scheduled and un-
scheduled announcements.
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Figure J.1: Impulse Response Functions of Goods Exports to Monetary Policy Surprises

(a) Scheduled Dates (b) Unscheduled Dates

0.14
0.05 4
0.0 1
0.00 1
-0.1

log(Exportsi .+ 1)
log(Exportsi .+ 1)

-0.05

-0.2 1

-0.101

-0.31 T T T T T T T T T T
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Months after impulse Months after impulse

Notes: This figure shows the impulse responses of goods exports from India to a 100-basis point contractionary monetary
policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable is the logarithm of
the total monthly value of goods exports expressed in US Dollars. Data between August 1999 and March 2020 is used in the
analysis. The monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate around
monetary policy announcement dates of the RBI. The IRFs are estimated using a Local Projection specification outlined in
Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea and Plagborg-Moller (2021)
are displayed. Data on goods exports from India is sourced from FRED with ticker: XTEXVAO1INM667S. Data on 1-month
MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.

J Some additional results on monetary policy transmission

This section considers some additional results on impulse response functions of macroeconomic vari-
ables to monetary policy surprises on scheduled and unscheduled announcement dates. All the results
in this section are based on the Local Projection Specification in Section 6.

Figure J.1 considers the impulse response of goods exports to monetary policy surprises on scheduled
and unscheduled announcement dates. The dependent variable is the logarithm of the total monthly
value of goods exports expressed in US Dollars. On scheduled announcement dates, the goods exports
decline in response to a contractionary monetary policy surprise, with a maximum decline of about
15% occurring about 16 months after the initial impulse. In contrast, on unscheduled announcement
dates, there is a statistically significant increase in exports in response to a contractionary monetary
policy surprise for the first few months, before beginning to decline.

Figure J.2 considers the impulse response of goods imports to monetary policy surprises on scheduled
and unscheduled announcement dates. The dependent variable is the logarithm of the total monthly
value of goods imports expressed in US Dollars. On scheduled announcement dates, goods imports
tend to decline following a monetary policy tightening, with a maximum decline of about 20% occur-
ring 17 months after the initial impulse. In contrast, goods imports tend to increase following a mone-
tary policy tightening on unscheduled announcement dates and only begin to decline after 12 months.
The response of exports and imports to a monetary policy tightening on scheduled announcement
dates is much more consistent with empirical evidence from other countries (Pirozhkova et al., 2024)
than on unscheduled announcement dates.

Figure ].3 considers the impulse response of the NIFTY stock market index to monetary policy surprises
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Figure J.2: Impulse Response Functions of Goods Imports to Monetary Policy Surprises
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Notes: This figure shows the impulse responses of goods imports into India to a 100-basis point contractionary monetary
policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable is the logarithm of
the total monthly value of goods imports expressed in US Dollars. Data between August 1999 and March 2020 is used in the
analysis. The monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate around
monetary policy announcement dates of the RBI. The IRFs are estimated using a Local Projection specification outlined in
Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea and Plagborg-Maller (2021)
are displayed. Data on goods exports from India is sourced from FRED with ticker: XTIMVAO1INM667S. Data on 1-month
MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.

Figure J.3: Impulse Response Functions of NIFTY to Monetary Policy Surprises
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Notes: This figure shows the impulse responses of NIFTY to a 100-basis point contractionary monetary policy surprise on
scheduled and unscheduled announcement dates of the RBI. The dependent variable is the logarithm of the NIFTY stock
market index. Data between August 1999 and March 2020 is used in the analysis. The monetary policy surprises are com-
puted as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI.
The IRFs are estimated using a Local Projection specification outlined in Section 6. 90% and 68% heteroskedasticity-robust
confidence intervals based on Montiel Olea and Plagborg-Maoller (2021) are displayed. Data on the NIFTY stock market index
is obtained from www.niftyindices.com/reports/historical-data. Data on 1-month MIBOR-OIS is sourced from Bloomberg
Terminal with ticker: IRSWOA BGN Curncy.
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Figure J.4: Impulse Response Functions of 10-year GSec Yield to Monetary Policy Surprises

(a) Scheduled Dates (b) Unscheduled Dates
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Notes: This figure shows the impulse responses of the 10-year Governemnt Security (GSec) yield to a 100-basis point contrac-
tionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The dependent variable
is the monthly average 10-year GSec yield in percentage points. Data between August 1999 and March 2020 is used in the
analysis. The monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate around
monetary policy announcement dates of the RBI. The IRFs are estimated using a Local Projection specification outlined in
Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea and Plagborg-Moller (2021)
are displayed. Data on the 10-year GSec yield is obtained from investing.com. Data on 1-month MIBOR-OIS is sourced from
Bloomberg Terminal with ticker: IRSWOA BGN Curncy.

on scheduled and unscheduled announcement dates. The dependent variable is the logarithm of the
NIFTY stock market index. The impulse responses of the NIFTY stock market index on scheduled and
unscheduled announcement dates are similar to the event study results for the index documented in
Section 5.1. On scheduled announcement dates, the NIFTY index declines following a monetary policy
tightening, with a maximum decline of about 20% occurring 8 months after the initial impulse. On
unscheduled announcement dates, there is a very strong statistically significant increase in the stock

market index on impact which persists for the first few months after the initial impulse.

Figure J.4 considers the impulse response of the 10-year Government Security (GSec) yield to mone-
tary policy surprises on scheduled and unscheduled announcement dates. The dependent variable is
the monthly average 10-year GSec yield in percentage points. The response of the 10-year GSec yield
to a monetary policy tigtening are very similar on scheduled and unscheduled announcement dates,

mirroring the similar responses of the overnight MIBOR documented in Figure 4.

Figure J.5 considers the impulse response of the nominal exchange rate between the US Dollar and
Indian Rupee to monetary policy surprises on scheduled and unscheduled announcement dates. The
dependent variable is X per $ expressed in logarithms. Rather surprisingly, on scheduled announce-
ment dates, the exchange rate of the Indian Rupee against the US Dollar depreciates (by close to 10%)
following a monetary policy tightening. On unscheduled announcement dates too, the exchange rate
depreciates following a monetary policy tightening, although it does so with a lag and by a smaller

magnitude.

The IRFs for the exchange rate stand in contrast to theories of the Uncovered Interest Parity (UIP) which
suggest that the domestic currency should appreciate following an interest rate increase in the domestic

country, as foreign investors move their capital into the country to take advantage of the higher interest

13


investing.com

Figure J.5: Impulse Response Functions of USD-INR Exchange Rate to Monetary Policy Surprises
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Notes: This figure shows the impulse responses of the nominal exchange rate between the US Dollar and Indian Rupee to a
100-basis point contractionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The
dependent variable is ¥ per $ expressed in logarithms. Data between August 1999 and March 2020 is used in the analysis. The
monetary policy surprises are computed as the two-day change in the 1-month MIBOR-OIS fixed rate around monetary policy
announcement dates of the RBI. The IRFs are estimated using a Local Projection specification outlined in Section 6. 90% and
68% heteroskedasticity-robust confidence intervals based on Montiel Olea and Plagborg-Magller (2021) are displayed. Data
on the USD-INR nominal exchange rate is obtained from Bloomberg Terminal with ticker: INR REGN Curncy. Data on 1-
month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.

rates on offer (Giirkaynak et al., 2021).

However, this is not the first study to point out such departures from the UIP condition in the Indian
context. Goyal and Arora (2012) point out that the Indian Rupee tends to depreciate against the US
Dollar following an increase in the interest rate differential between India and the United States. While
the growth reducing effects of higher domestic interest rates may be one reason for the depreciation
of the Indian Rupee following a monetary policy tightening, capital controls are also likely to be an

important explanation.

Patnaik and Shah (2013) and Patnaik et al. (2013) point out that Indian capital controls severely lim-
ited access to domestic debt markets for foreign investors, while foreign investment flows into Indian
equity markets were subject to very limited restrictions. Foreign holdings of Indian government debt
amounted to just 1.6% of total debt outstanding in 2013 (Patnaik et al., 2013). As a result, when domes-
tic interest rates rose, foreign investors may have found exit from equity markets relatively easy while
entry into debt markets was highly restricted. The asymmetric capital controls on equity and debt may
potentially explain the depreciation of the Indian Rupee following a monetary policy tightening. Ac-
counting for the theoretically inconsistent response of the exchange rate to measured monetary policy

surprises is an important avenue for future research.

Figure J.6 considers the impulse response of the year-on-year change in the Consumer Price Index
(WPI) to monetary policy surprises on scheduled and unscheduled announcement dates. The de-
pendent variable is the year-on-year change in the CPI calculated as the logarithmic difference. On
scheduled announcement dates, CPI inflation increases following a monetary policy surprise tight-
ening while on unscheduled announcement dates there is a negative but statistically insignificant re-

sponse of CPI inflation to a monetary policy tightening. This stands in contradiction to the results for
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Figure J.6: Impulse Response Functions of CPI Inflation to Monetary Policy Surprises

(a) Scheduled Dates (b) Unscheduled Dates

0 4 8 12 16 20 24 0 4 8 12 16 20 24
Months after impulse Months after impulse

Notes: This figure shows the impulse responses of the year-on-year change in the Consumer Price Index (WPI) to a 100-
basis point contractionary monetary policy surprise on scheduled and unscheduled announcement dates of the RBI. The
dependent variable is the year-on-year change in the CPI calculated as the logarithmic difference. Data between August 1999
and March 2020 is used in the analysis. The monetary policy surprises are computed as the two-day change in the 1-month
MIBOR-OIS fixed rate around monetary policy announcement dates of the RBI. The IRFs are estimated using a Local Projec-
tion specification outlined in Section 6. 90% and 68% heteroskedasticity-robust confidence intervals based on Montiel Olea
and Plagborg-Moller (2021) are displayed. Data on the CPI is sourced from FRED with ticker: INDCPIALLMINMEI. Data on
1-month MIBOR-OIS is sourced from Bloomberg Terminal with ticker: IRSWOA BGN Curncy.

WPI inflation in Figure 6. A potential reason for the CPI inflation increase could be the exchange rate
depreciation following a monetary policy tightening on scheduled announcement dates, which may
lead to an increase in the prices of imported goods and services. This is likely to be particularly rele-
vant for India, as close to 86% of India’s imports are invoiced in US Dollars (Gopinath, 2017).

However, it is important to note that there was no nationally representative CPI index available for
much of the time period under study and the CPI index used here is constructed based on an extrapo-
lation from the CPI indices for industrial and agricultural workers. The results for CPI inflation should

therefore be interpreted with caution and require further investigation.
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