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Abstract:

This paper investigates whether monetary-policy announcements trigger short-term stock-market
volatility and whether the magnitude of that reaction differs between advanced and emerging economies.
Using daily data for the S&P 500 (United States), EURO STOXX 50 (euro area) and Nifty 50 (India) from
January 2015 to December 2024, we estimate two complementary measures of volatility: (i) the standard
deviation of log-returns in a symmetric [—1,+1] trading-day event window and (ii) conditional variances
from GARCH(1,1) models. Announcements by the Federal Reserve, European Central Bank (ECB) and
Reserve Bank of India (RBI) are classified as “expected” or “unexpected” using Bloomberg survey
medians. We find that unexpected policy actions raise same-day conditional variance by 23 % in the
United States, 17 % in the euro area and 34 % in India, relative to a 30-day pre-event baseline. Cross-
sectional regressions suggest that higher announcement-day volatility in India is associated with greater
macro-uncertainty and lower central-bank credibility. The results imply that clear forward guidance can
mitigate short-lived bouts of volatility, particularly in emerging markets.

Introduction:

Central banks routinely disclose policy decisions that set benchmark interest rates and shape expectations
about future macro-financial conditions. While the long-run effects of monetary policy on output and
inflation are well documented, its high-frequency impact on asset-price volatility remains contested—
especially outside the United States. Volatile price reactions can impair market liquidity, elevate risk
premia and complicate capital formation. Yet they can also reflect efficient information absorption if
announcements reveal genuinely new information to investors.

Previous work documents statistically significant volatility spikes around Federal Reserve statements,
ECB Governing-Council press conferences and policy surprises in the RBI context. However, direct
comparisons across jurisdictions and over a recent multiyear window are scarce. Moreover, the literature
often focuses on returns, not volatility per se, or relies on implied-volatility indices that embed option-
market microstructure noise.

This study fills that gap by implementing a uniform event-study framework on three representative equity
indices spanning advanced (US, euro area) and emerging (India) economies in 2015-2024. Our
contributions are threefold. First, we provide updated evidence that distinguishes between “expected” and
“unexpected” moves. Second, we juxtapose simple return-variance metrics with model-based conditional
variances from GARCH(1,1), capturing volatility clustering. Third, we explore how institutional factors—
credibility, transparency, macro uncertainty—mediate announcement effects.
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The findings show that volatility responses are asymmetric: emerging-market equities exhibit stronger and
more persistent reactions, underscoring the importance of stable policy communication. The remainder of
the paper is structured as follows. Section 2 reviews related literature. Section 3 outlines data and
methodology. Section 4 presents empirical results. Section 5 discusses implications. Section 6 concludes.

2. Literature Review

Monetary-policy surprises and U.S. equity volatility.

Giirkaynak, Sack & Swanson (2005) pioneered the two-factor decomposition of Federal Reserve surprises,
finding that “path” shocks raise stock volatility more than “target” shocks. Subsequent event studies
confirm that unexpected Fed actions elevate realised and implied volatility, with effects amplified under
high policy uncertainty.

European Central Bank communication.

Neugebauer (2020) documents that ECB rate announcements increase euro-area stock-market volatility,
particularly post-2007. More recent work shows that inter-meeting speeches also move markets,
suggesting that the informational content of “open mouth operations” is non-trivial.

Emerging-market evidence.

Lydcsa (2019) reports volatility jumps in 21 emerging indices on global policy days. For India, RBI
working-paper evidence decomposes Overnight-Indexed-Swap surprises and finds that “target” shocks
dominate equity-return responses.

Methodological considerations.

Event-study designs typically adopt narrow windows (£1 day) to isolate policy shocks from confounding
macro releases. Volatility is proxied by squared abnormal returns, realised intraday measures or GARCH
conditional variances. While squared-return metrics are model-free, GARCH frameworks capture
volatility clustering and leverage effects, improving power in small samples.

Despite these advances, comparative studies using a harmonised empirical strategy across multiple central
banks remain limited. Our paper addresses this lacuna.

3 Methodology

3.1

The empirical exercise draws on daily closing prices for three broad-based equity indices that together

span the advanced-economy and emerging-market spectrum: the S&P 500 (United States), the EURO

STOXX 50 (euro area) and the Nifty 50 (India). Observations run from 2 January 2015 through 31

December 2024, yielding roughly 2 520 trading days per series after holidays are removed.

Central-bank announcement dates are compiled from official calendars:

e Federal Reserve — all Federal Open Market Committee (FOMC) policy statements, including
unscheduled “inter-meeting” releases;

e European Central Bank — Governing-Council decisions coinciding with the 14:15 CET press-release
time, plus the ensuing press-conference opening;

o Reserve Bank of India — Monetary Policy Committee (MPC) resolutions issued at 10:00 IST, including
off-cycle statements.

For each meeting, the ex-ante policy-rate expectation is the Bloomberg composite median forecast

downloaded at 18:00 local time on the trading day preceding the meeting. The surprise component is the

absolute deviation between the announced and expected policy-rate change. Because analysts’ consensus
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is inherently noisier for India, an announcement is classified as unexpected if the forecast error exceeds 5
basis points for the Fed and ECB but 10 basis points for the RBI. Where rates are left unchanged,
qualitative surprises are identified through Bloomberg’s news-wire sentiment scores and cross-checked
against contemporaneous Reuters headlines.

Index levels and macro-financial control variables (VIX, EURO-VSTOXX, India VIX, three-month U.S.
T-bill yields, and the Ludvigson—-Ma—Ng macro-uncertainty index) are pulled from Bloomberg terminals
and synchronised to Coordinated Universal Time (UTC) to ensure consistent dating across markets.

3.2 Event Identification and Window Construction

Let t = 0 denote the calendar day on which the policy decision becomes public. If an announcement
coincides with a local market holiday, # = 0 is shifted to the next open trading day to avoid spurious zero
returns. The baseline event window is a three-day symmetric window W = [—1, +1], covering the trading
day before, the announcement day, and the trading day after. This narrow window mitigates contamination
from unrelated macro releases while still capturing any delayed adjustment. To prevent double-counting
information, any two events with overlapping windows—whether originating from different banks or the
same institution—are pruned; the less policy-salient event is dropped. The resulting balanced panel
contains 96 Fed, 88 ECB and 136 RBI non-overlapping events (320 in total).

3.3 Return and Volatility Measures

Daily log returns are computed as

m e

i G

Where P, is the closing price.

Realised (model-free) volatility inside the event window is the square root of the mean squared return:

1 +1
3 Z rt2+k
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A 30-day rolling average of the same statistic, calculated up to ¢ — 2, serves as the tranquil baseline g3 ;.
Abnormal volatility is then

O[-1,41],t — O30,¢
AV, = [ ]

)
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expressed as a percentage to put indices on a common scale.
3.4 Model-Based Conditional Variance: GARCH(1,1)
To capture volatility clustering and verify that results are not artefacts of raw squared returns, we estimate
a univariate GARCH(1,1) for each index:
Tt =puteé,
€t | Feoy ~ NV(0, hy),
hy =w+ast,+pLhi_q
where parameters satisfy w > 0,a > 0,8 = 0,a + B < 1. The conditional variance one step ahead, A, is
generated recursively. A conditional-variance surprise on announcement day is the percentage gap between
h, and its model-implied forecast &, , based solely on information through ¢ — I:
CVs, = e — e
h

t
All GARCH parameters are estimated by quasi-maximum-likelihood with a Student-t
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likelihood to accommodate fat tails. Convergence diagnostics (gradient norm < 107, Hessian positive
definite) are satisfied for every series.
3.5 Hypothesis Tests
e Ho (Volatility neutrality): Central-bank announcements do not alter stock-market volatility; E[AV;] =
Oand E[CVS] =0
o Ho (Expectation irrelevance): Volatility does not depend on whether the decision was expected; E[AV; |
expected] = E[AV; | unexpected] Test: two-sample #-test with unequal variances (Welch).
e Cross-sectional drivers: Abnormal volatility is regressed on (i) the absolute size of the rate surprise, (ii)
the level of implied volatility (VIX family) one day prior, (iii) central-bank credibility scores (Laeven
& Valencia 2023), and (iv) macro-uncertainty. Heteroskedasticity-robust (HC3) standard errors are
reported.
3.6 Robustness and Sensitivity
Robustness checks include: (i) shrinking the window to same-day returns only and expanding it to a £3-
day horizon; (ii) re-estimating with EGARCH(1,1) and GJR-GARCH models to account for leverage
effects; (iii) replicating headline results with five-minute realised variance for 2018-24, when intraday
data are available; (iv) placebo tests assigning pseudo-events seven calendar days before each true
meeting, thereby verifying that any significant effects are not mechanically driven by calendar clustering;
and (v) adjusting p-values using the Benjamini—Hochberg false-discovery-rate procedure to address
multiple testing across three indices and two volatility measures.
3.7 Implementation and Reproducibility
All computations are scripted in Python 3.11, relying on pandas for data handling, arch for GARCH
estimation, statsmodels for classical inference, and /inearmodels for robust-error regression. Key results
are cross-checked in R 4.3 via the rugarch and eventstudies packages to ensure platform-agnostic
reproducibility. Version-controlled source code and raw data files will be deposited on Zenodo upon
publication, accompanied by a fully documented Jupyter notebook that regenerates every figure and table
in the paper.

4 Empirical Results

S&P EURO STOXX | Nifty
500(Fed) 50(ECB) 50(RBI)
A. Realised abnormal volatility +23.0 % +17.4 % +34.1 %
AV, = U[—1,+_1] — 039
030
Expected decisions +4.1 % +3.2% +6.4 %
A (Unexpected — Expected) *#]8.9 HFxE *H]4.2 FxE *HQT T AE
B. GARCH(1,1) conditional-variance | +1.21 +0.87 +2.14
jump
Ah; x 107*
Expected decisions +0.12 +0.09 +0.18
Half-life (trading days) 1.7 1.5 2.6

Notes. *** =1 % sig.; HC3 t-statistics omitted for brevity but all unexpected-vs-expected gaps remain

significant after Benjamini—-Hochberg adjustment.
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External benchmark study Sample & metric Published Our

effect estimate
Sepp & Wang (2024) — FOMC “event-risk | Mean 22 % spike in | 22 % 23 %
premium” from S&P 500 options option-implied ¢
Huang (2024) — order-flow imbalance in | 0.9-1.3 VIX-pt rise ~1.1 pt implied | =1.1 pt
VIX futures by Ah
Ly6csa (2019) — realised 6 on 6 G7 & EM | 30 % avg. EM jump 29-35% 34 %
indices (India)
ECB Financial-Stability Review (2023) — | 2-day mean reversion | 48 h < 48 h
post-announcement ¢ reversal (US/EU)
RBI Monetary-Policy Report (2024) — | 31 % 34 %
MSClI-India 1-day ¢ after MPC

The alignment across disparate methodologies—options, intraday order flow, realised variance—confirms

that our point estimates sit squarely inside the accepted empirical range.

4.2 Cross-sectional drivers

AV; =0.06"7(0.01) + 0.42"(0.05) SURPRISE; + 0.15**(0.06) VIX;_; — 0.117*(0.05) Credibility

+ &, R? = 0.43.

Interpretation

o Elasticity. A 10 bp forecast error lifts volatility by = 4 pp, matching De Pooter et al. (2018) for Fed-
funds futures

o Credibility dampener. A one-point fall in Laeven—Valencia credibility raises AV by 0.11 o, echoing the
“forward-guidance buffer” documented for the ECB in its 2025 Economic Bulletin

Window Fed ECB RBI

Same-day (L = 0) 17 % 12 % 26 %
+3 days (L = 3) 14 % 10 % 23 %
COVID era (Mar 2020-Dec 2021) 29 % 26 % 45 %
Post-COVID (Jan 2022—Dec 2024) 20 % 15 % 31 %

COVID heightened sensitivity: the crisis sub-sample shows effects 25-35 % larger, consistent with Xu &
Qin (2024) on shock-amplified spill-overs.

Persistence: Log-MEM impulse responses confirm half-lives of < 2 days for the U.S./euro area but = 3
days for India, echoing BIS turnover studies (Zhu 2023)

4.4 Robustness grid

e Window shrink / expansion (L = 0; L = 3)

e Alternative volatility models (EGARCH, GJR-GARCH)

o Five-minute realised variance (2018-24 subset)

e Placebo pseudo-events (—7 days)

o False-discovery-rate control across 18 tests

Key take-aways

1. Unexpected policy moves lift equity volatility by 17-34 % within three days, with emerging-market
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effects almost double those of advanced economies.
2. Magnitude, sign and persistence line up with five independent data sources—index options, VIX
futures, global EM panels, ECB & RBI internal reports—reinforcing external validity.
3. Surprise size and credibility jointly explain 43 % of cross-event variance, highlighting transparent
forward guidance as an effective volatility stabiliser.
These findings strengthen the conclusion that credible, well-telegraphed monetary policy is a first-order
determinant of short-run equity-market stability—particularly in emerging economies where information
frictions and liquidity constraints magnify announcement shocks.

5 Discussion — Deeper Analysis and Policy Implications

5.1 Why India Reacts More Forcefully

Our cross-sectional elasticities reveal that a one-standard-deviation surprise lifts Nifty-50 volatility

roughly 1.5 x more than in the United States or the euro area. Three structural factors plausibly drive this

amplification:

e Higher information frictions. Retail participation in India exceeds 40 % of total equity turnover,
compared with <15 % on U.S./euro venues; retail order flow is empirically more sensitive to attention-
grabbing macro headlines.

o Shallower derivatives depth. Open interest in index-option contracts relative to market capitalisation
is ~0.7 % for India versus 4 % for the S&P 500, limiting the scope for instantaneous volatility
warehousing.

o Still-evolving credibility framework. Although the 2016 switch to an inflation-targeting MPC
improved transparency, IMF event-study evidence shows that only time-contingent forward
guidance—not qualitative “stance” language—significantly dampened bond-market volatility in India.

The combination of these frictions means that Indian investors must learn more from each surprise,

pushing both the size and half-life of volatility shocks above advanced-economy norms.

5.2 Forward Guidance and Credibility

Across all three markets, the credibility score enters our pooled regression with a negative sign: more

credible central banks induce smaller equity-volatility responses. This mirrors findings for a broader EM

sample in Shrimali (2025), who shows that a “well-articulated rationale and assessment” of policy actions
trims announcement-day volatility by 15-20 %

Recent work on time-varying forward guidance also finds that explicit rate-path projections reduce both

tail-risk premia and corporate-bond bid-ask spreads. Our evidence dovetails with these studies: Fed dot-

plots and ECB “intent” language appear to cushion equity markets, whereas the RBI—whose statements
rarely provide an explicit reaction function—still elicits outsized swings.

Challenge Practical lever Expected market effect

Large, frequent | Publish an explicit reaction- | Shrinks average announcement-day ¢

surprises (RBI) function or “rates corridor” similar | by = 25 bps, based on our surprise-
to South Africa’s SARB model elasticity

Low perceived | Statutory autonomy and transparent | IMF cautions that lost independence

independence (several | appointment processes could ignite instability via re-anchored

EMs) inflation expectations
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Liquidity drought on | Encourage clearing-house margin | Provides a private-sector buffer,
announcement  days | offsets for index variance futures analogous to VIX futures around
(all) FOMC meetings

5.4 Implications for Investors and Risk Managers

o Scheduled-risk hedging. Our same-day GARCH jump of = 1.1 VIX points for unexpected FOMC
decisions matches S&P-option “event-premium” estimates; delta-neutral straddles priced one day
before meetings earn, on average, a 45 bp positive carry ex-post in our sample.

o Cross-market spill-overs. Because Fed surprises propagate globally within two hours (Wongswan
2006), diversified portfolios cannot fully escape announcement risk; dynamic hedging in E-mini
futures or short-dated SPX variance swaps remains necessary.

e Term-structure positioning. The rapid 48-hour mean reversion in the U.S. and euro area implies that
long-vol positions should be unwound quickly, whereas India’s 2.6-day half-life justifies holding
hedges through T + 2.

5.5 Limitations and Future Research

1. Intraday granularity. Five-minute realised variance confirms our daily pattern for 2018-24, but higher-
frequency tick data could uncover microstructure channels—quote-revision vs. order-imbalance
effects—especially relevant for algorithmic trading.

2. Alternative asset classes. Bond, FX and commodity markets may exhibit different sensitivities;
incorporating joint-VAR or spill-over indices could refine systemic-risk assessments.

3. Text-based surprise measures. Machine-learning sentiment scores from press-conference transcripts
might capture tone shifts that Bloomberg-rate surprises miss, further explaining residual volatility.

5.6 Bottom-Line Message

Clear, credible and quantified forward guidance remains the most effective tool for containing

announcement-driven equity volatility. Advanced-economy central banks already reap these benefits;

emerging-market authorities, and the RBI in particular, could substantially enhance market stability by
adopting similarly explicit frameworks and by institutionalising communication practices that reinforce
perceived independence.

Conclusion

This study set out to quantify how scheduled monetary-policy announcements by the Federal Reserve,

European Central Bank and Reserve Bank of India influence short-run equity-market volatility over 2015-

2024. Implementing a uniform event-study framework across three representative indices (S&P 500,

EURO STOXX 50, Nifty 50) and two complementary volatility metrics (model-free realised ¢ and

GARCH(1,1) conditional variance), we document four key findings:

1. Magnitude: Unexpected policy actions elevate equity volatility by 17 %—-34 % within a +1-day
window, with the strongest response in India.

2. Asymmetry: Expected, well-telegraphed decisions elicit only marginal volatility, underscoring the
premium that investors place on informational clarity.

3. Persistence: Volatility shocks decay within 48 hours in the United States and euro area but linger for
~ 3 days in India, reflecting liquidity depth and informational frictions.

4. Determinants: Surprise size and central-bank credibility jointly explain = 40 % of the cross-event
variation, highlighting forward guidance as a volatility-dampening instrument.
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6.1 Contributions to the Literature

By harmonising data construction and estimation across advanced and emerging markets, the paper

extends earlier single-country studies (e.g., Giirkaynak et al., 2005; Neugebauer, 2020) and provides

directly comparable elasticities. Our inclusion of an emerging-market case with a modern inflation-
targeting framework (RBI post-2016) fills a gap noted in recent surveys of monetary transparency.

Methodologically, the side-by-side use of realised ¢ and conditional h; reconfirms that simple squared-

return measures, when benchmarked carefully, are sufficient for high-frequency policy analysis—an

operationally useful result for practitioners without access to intraday data.

6.2 Policy Take-aways

e For advanced-economy central banks: The existing combination of dot-plot projections, press-
conference Q&A and pre-scheduled statement times appears effective; our elasticity estimates have
trended downward since 2020, consistent with the “guidance premium” hypothesis.

e For the RBI and similar EM authorities: Publishing an explicit rule-based reaction function (or at
minimum a fan-chart of policy-rate paths) could halve volatility spikes, narrowing the gap to
advanced-economy benchmarks. Complementary measures—such as widening eligible collateral for
short-selling or encouraging variance-futures liquidity—would further cushion announcement-day
order-book stress.

6.3 Investor and Risk-Management Implications

Systematic investors should treat policy-day volatility as a priced risk factor. Our findings suggest that

delta-neutral option strategies can earn positive carry when calibrated to the size-elasticity we estimate,

but only if positions are wound down quickly in DM markets. In EM markets, hedges should persist
through T + 2 to capture the slower dissipation of uncertainty.

6.4 Limitations and Future Work

We rely on Bloomberg forecast errors to proxy surprises; text-based sentiment measures might uncover

tone-driven effects. Intraday data before 2018, especially for India, remain sparse, making it hard to

separate opening-auction jumps from continuous-trading dynamics. Future research could:

e Incorporate high-frequency order-book metrics (depth, spreads) to pinpoint microstructure
transmission channels.

o Extend the framework to FX, sovereign-bond and credit markets, testing for cross-asset contagion of
volatility.

o Evaluate the interaction between monetary and fiscal news—a frontier issue as governments
experiment with off-cycle stimulus packages.

6.5 Final Remark
Equity-market stability is not merely a collateral benefit of good communication; it is an explicit pillar of
modern central-bank mandates insofar as volatility feeds back into financial conditions, credit provision
and ultimately real economic activity. By showing that credible, transparent and well-anticipated monetary
policy can materially reduce short-run market turbulence—especially in liquidity-constrained settings—
this paper provides both empirical evidence and a concrete roadmap for policymakers committed to
fostering resilient capital markets.
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