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Recent Global Economic Shocks*
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Given the theoretically ambiguous relationship between stock prices and
inflation, this study contributes to growing literature by emphasizing the im-
portance of using subjective expectations, rather than objective realizations,
to models of asset pricing. An event study and downside risk measures are
used to capture sector-specific sensitivities to expected inflation and monetary
policy announcements under varying market conditions and investor return
targets. Oil and Gas, Basic Materials, and Technology emerge as the most
effective for constructing optimal hedging portfolios when the objective is to
minimize downside risk. As investors increase their return targets, portfolio
weights shift toward the Technology sector.
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1. INTRODUCTION

In 2020 and 2021, the COVID-19 crisis has driven marked shifts in de-
mand, buying patterns, cost to serve, and perceived value across sectors
and value chains, which have yielded to significant surge in commodity
prices. Oil prices rose substantially due to increasing demand pressure
against constrained supply. Food-price inflation in 2022 has attained its
highest level since 2011. Although some price spikes were expected, the US
inflation evolution has exceeded economists’ expectations. The US infla-
tion hit the highest level in more than 40 years as the prices rose by 7.5%
in 2021. Consumer spending was further fueled by the range of announced
monetary policies and governments’ fiscal stimulus packages (Platitas and
Ocampo, 2025). As the world economy has reopened, inflation has con-
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tinued to climb due to the direct and indirect effects of the energy shock,
together with a set of US economy’s reopening-related factors (see Figure
A1 in Appendix). Even though the increase in inflation was hardly unex-
pected, central banks were caught off guard by the updating of inflation-
forecasting models to a fast-evolving scenario (Voinea and Loungani, 2021),
the identification of the determining forces behind this unexpected surge
(Daly and Chankova, 2021) and, whether these drivers are transitory or
permanent (Gomez-Pineda et al., 2021). In response, the US Federal Re-
serve (Fed) claimed that higher inflation had a temporary nature, albeit
more persistent than expected. They rationalized the market surge in in-
flation rates by supply bottlenecks and demand shifts associated with the
COVID-19 crisis, and expected these transitory factors to collapse. As long
as inflation expectations remain anchored, they projected the underlying
inflation to be stable and close to the central bank’s targets. This view was
highly supported by economists underscoring the role of clear and decisive
monetary policy in preventing past inflation spiral episodes going back to
the 1960s. (for instance, Ball et al., 2021; Krugman, 2021; Bernstein and
Tadeschi, 2021; Powell, 2021).

The Russia-Ukraine war further intensified uncertainties surrounding the
outlook of the US inflation, thereby ensuring the pain of inflation is set to
get worse and last even longer. For the global economy, Russia and Ukraine
are important suppliers of raw materials including energy, metals, and agri-
cultural products (Seiler, 2022). Global oil prices have risen dramatically
since the invasion due to the considerable threat of global supply disrup-
tion. The war has called into question the supply of these resources and
accelerated their price development (Khan et al., 2021; Umar et al., 2021;
Wang et al., 2022), reinforcing concerns about raising de-anchored inflation
expectations (Coibion and Gorodnichenko, 2015; Coibion et al., 2020), ul-
timately prompting more persistent inflationary pressures (D’Acunto and
Weber, 2022). The US consumer prices also rose in March 2022 by most
since late 1981, which is evidence of a painfully rising cost of living, thus
exacerbating the pressure on the Federal Reserve to raise interest rates
more aggressively.

As inflation expectations become unanchored, investors may revise their
expectations regarding corporate profits, adjust discount rates, and reprice
assets. This could yield to sharp changes in stock valuations and amplify
market volatility (Davig et al., 2023). Investors anticipate tighter monetary
policy, such as interest rate hikes, in periods of rising inflation expectations.
This may prompt a high discount rate being applied to firms’ future cash
flows, which could in turn yield to a drop in stock prices (Ioannidis and
Kontonikas, 2008). This suggests that stock prices are sensitive to shifts
in monetary policy since investors adjust their expectations based on fu-
ture monetary actions (e.g., Fama and Schwert, 1977; Bodie and Rosan-
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sky, 1980; Nelson, 1976). The markets’ responses are seemingly greater in
periods of heightened macroeconomic uncertainty, when investors reevalu-
ate risks and long-term earnings expectations (see inter alia, Coibion and
Gorodnichenko, 2015; Coibion et al., 2020). In heavily uncertain macroe-
conomic contexts, interest rate decisions especially unanticipated signals
from the Federal Open Market Committee (FOMC) can result in signifi-
cant repricing of financial assets, (Bernile et al., 2016; Du et al., 2018).

In such circumstances marked by changes in inflation expectations and
heightened monetary policy uncertainty, inflation hedging would help in-
vestors better safeguard against unusual economic shocks and protect their
portfolios from unpredictable movements in both inflation and monetary
policy. It is therefore very important to address whether inflation risk
can be easily hedged in financial markets. Accordingly, the main objective
of this study is twofold: First, a dynamic downside risk analysis is used.
It consists of conducting a two-step approach of the quantile regression
estimation for the GARCH model to explore the inflation hedging capa-
bility of sectoral and industry-level stock returns in the United States for
various scenarios (i.e., different stock market conditions and target rates).
Second, an event study methodology is carried out to test how US stock
sectors/industries respond to rising inflation expectations and monetary
policy developments resulting from the pandemic and the war in Ukraine.
For these purposes, this analysis assesses how the government’s monthly
release of inflation news over May 2022 was different from what investors
expected by comparing the inflation released in the print with the infor-
mation reported in the survey of market forecasters. Stocks could react
very sensitively to this inflation news, and in this framework, we also ac-
count for the expectations of monetary policy developments. It could be
that investors react to inflationary news because they expect it to trig-
ger anti-inflationary monetary policy reaction. As argued by Kiley (2009)
and Clark and Davig (2011), inflation expectations tend to remain stable
largely due to the systematic implementation of restrictive monetary pol-
icy. This suggests that market surveys partly reflect public and financial
market beliefs about how monetary authorities are likely to respond.

The present research aims to contribute to the growing literature on how
stock returns react to inflation expectations and monetary policy uncer-
tainty in several ways: (i) It aligns with recent studies testing whether
investors hedge against specific macro-financial risks, especially those re-
lated to resurgent inflation risk and shifts in monetary policy developments.
By focusing on subjective expectations rather than realized outcomes, the
study provides a forward-looking perspective that better captures investor
sentiment and market pricing; (ii) It conducts sectoral and industry-level
analysis, moving beyond aggregate indices. The construction of portfolios
based on sectoral stocks whose returns seem significantly associated with
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inflation and has the potential to offer a much better inflation hedging prop-
erties than the aggregate market (Boudoukh et al., 1994; Bils et al., 2003;
Gautier, 2006). Although an abundance of empirical studies have focused
on how stock markets react to inflation shocks including examining the
correlations of real stock returns with inflation, these investigations have
not come to a consensus over the inflation-hedging properties of sectoral
and industry-level stocks; (iii) it uses downside risk measures, controlling
asymmetry in return distributions, to examine the inflation-protecting po-
tential of asset allocation across varying investor objectives and market
conditions. Accurately, this work focuses on minimum semi-variance port-
folios for distinct return scenarios: a “safety first” investor seeking only to
avoid negative returns (target rate = 0%), and performance-oriented in-
vestors targeting real returns of 1% and 2%, respectively. Although prior
research has employed the semi-variance framework to portfolio construc-
tion (Kroencke and Schindler, 2010; Cumova and Nawrocki, 2011), to the
best of our knowledge, this is the first assessment to apply it in the con-
text of inflation-hedging asset allocation. (iv) Finally, using an event study
methodology centered on the Federal Open Market Committee (FOMC)
announcements, the study tests how different U.S. sectoral equities re-
spond to inflation surprises and shifts in monetary policy developments
in the context of recent global economic shocks.

Our findings reveal that the Oil and Gas, Basic Materials, and Technol-
ogy equity sectors serve as the best options to hedge against the develop-
ments in expected inflation and expectations of monetary policy changes.
This holds valid for investors requiring just to hedge merely against the
risk (i.e., “safety first ” investor). But when raising the target of real
return by focusing on more ambitious investors, the optimal allocation in-
creasingly favors the Technology sector. The latter usually benefits from
significant pricing power owing to continuous innovation and the introduc-
tion of high-value-added products, which can help firms maintain margins
even in inflationary environments.

The remainder of this study is organized as follows: Section 2 provides
a literature review. Section 3 discusses the data and provides a detailed
account of the methodology. Section 4 reports the main findings. Section
5 concludes and offers some relevant policy implications.

2. LITERATURE REVIEW

Inflation expectations play a substantial role in the price-setting deci-
sions of firms, and thus in the future realized inflation. Central banks also
base their policy decisions on expected inflation rather than realized levels,
underscoring that stock returns are more reactive to future inflation expec-
tations than to past inflation (Bekaert and Engstrom, 2010). This study
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contributes to the broader empirical literature exploring the link between
stock returns and realized inflation (see inter alia, Fama, 1990; Lee, 2009;
Bekaert et al., 2010; Kim and Ryoo, 2011; Ang et al., 2012; Bampinas
and Panagiotidis, 2016). Compared to inflation expectations, the effect of
realized inflation on stock returns is less ambiguous. Given this, this work
aligns more closely with the literature assessing how stock returns react
to increased inflation expectations (for instance, Fama and Schwert, 1977;
Fama, 1981; Chen et al., 1986; Bekaert and Engstrom, 2010; David and
Veonesi, 2013; Campbell et al., 2017; Philip, 2021; Chaudhary and Marrow,
2022).

Inspired by Fisher’s (1930), various studies show that nominal interest
rates include available information about inflation expectations. This argu-
ment, largely known as the “Fisher hypothesis ”, supposes that real returns
are driven by real factors like the productivity of capital rather than nom-
inal variables such as inflation. When applied to equities, which represent
claims against the real assets of a business, this hypothesis suggests that
they may serve as a hedge against inflation. In other words, stocks com-
pensate investors for increasing inflation through increases in nominal stock
returns, thereby leaving real returns unaffected.

Contrary to the Fisher hypothesis, many empirical studies report a neg-
ative relation between stock returns and inflation. Different reasons have
been put forward to explain such observed negative patterns. Fama’s (1981,
1990) hypothesis suggests that inflation acts as a proxy for expected real
activity where high inflation predicts an economic downturn, which nega-
tively affects the future corporate profits and pushes investors to require
higher risk premiums to cover the additional risk, and hence, lowers stock
prices. Modigliani and Cohn (1979) argue that stock market investors are
prone to a particular form of money illusion, wrongly discounting real cash
flows with nominal discount rates. They provide evidence that shifts in
the level of inflation cause subjective equity return expectations to system-
atically diverge from rational expectations. Accordingly, a low inflation
rate is coupled with rational equity-premium expectations that are lower
than the market’s subjective expectations, and thus, the stock market is
considered as overvalued.

Most of the research on the relationship between stock prices and in-
flation expectations have produced conflicting results about the sign and
strength of this dependence, in contrast to the responses of stock returns
to realized inflation (David and Veronesi, 2013; Campbell et al., 2017).
According to Bekaert and Engstrom (2010), high US expected inflation
is likely to coincide with periods of rising uncertainty about real economic
growth and a high-risk aversion, both of which rationally raise equity yields.
Kim and Ryoo (2011), using a two-regime threshold vector error-correction
model, provide strong support for the Fisher hypothesis, showing a one-to-
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one long-run relationship between stock prices and goods prices based on
a century-long U.S. dataset. In examining the inflation illusion hypothe-
sis, Lee (2009) finds that although the relationship between stock returns
and inflation is not significant for the entire sample period of 1927-2007
in developed countries, it is positive and statistically significant during the
pre-war period of 1927-1939 and negative during the post-war period of
1948-2007, which is in line with the Modigliani-Cohn (1979) hypothesis.

It seems interesting to note that some works have shown significant non-
homogeneity in how equity sectors react to inflation expectations and that
the aggregate stock market has weak inflation-hedging characteristics (see
inter alia, Boudoukh et al., 1994; Boyd et al., 2001; Bils et al., 2003;
Bampinas and Panagiotidis, 2016; Kramer, 2017; Philip, 2021). For in-
stance, sectors including utilities and consumer staples tend to be more
responsive to anticipated inflation owing to their high dependance on raw
materials and less elastic demand for their products. Bampinas and Pana-
giotidis (2016) indicate that these sectors usually face greater input costs
in inflationary circumstances, which can have detrimental impacts on the
stock performance. They also unambiguously deduce that the industries
with the greatest potential for investors looking to effectively safeguard
against inflation risk are the energy and industrials. Not surprisingly, a
surge in commodity prices during times of changes in inflation expecta-
tions are heavily advantageous to the energy sector, particularly for Oil
and Gas, since energy prices rise in tandem with inflation. The industrial
sector has the ability to pass on rising costs to consumers, thus maintaining
or increasing profit margins in times of inflationary pressure (Albulescu et
al., 2016). Also, the cyclical nature of both sectors makes them heavily
attractive to investors seeking to hedge against inflation risks (Kim and
Ryoo, 2011). Moreover, Lall and Zeng (2020) demonstrate that technology
equities, characterized by their focus on intangible assets and innovation,
have a reduced sensitivity towards rising inflation expectations. The sec-
tor’s independence from physical input enables it to capitalize on inflation-
ary alterations in demand for digital services (Fama and French, 1993).
Due to their anticipated role in spurring future productivity growth which
could offset the harmful consequences of inflationary pressures, technology
stocks have been perceived as a good hedge against inflation risk (Bodie,
1995). In line with these research outcomes, Philip (2021) argues that it is
prominent to scrutinize changes in inflation beliefs across all sectors of the
economy. By utilizing a high-frequency identification around CPI releases,
Chaudhary and Marrow (2022) attempted to test if industry-level stocks
may act as an effective hedge against inflation expectations. It is revealed
that the 30 industries under consideration show a positive sensitivity to
changes in inflation expectations over the last two decades, though with
varying extent.
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Monetary policy also plays a central role in shaping sectoral stock re-
turns. More specifically, monetary policy uncertainty may amplify or at-
tenuate the impact of inflation expectations, with considerable sectoral
variation. Interest rate-sensitive sectors, such as financials and utilities,
tend to respond more strongly to changes in monetary policy developments,
whereas growth sectors such as technology may be less affected by monetary
policy shifts due to their lower vulnerability to interest rate fluctuations
(for example, Bernanke and Kuttner, 2005; Bekaert and Engstrom, 2010).
The current paper belongs to this limited number of papers since it focuses
on the responses of sectoral stocks to the risk of persistently high inflation
and shifts in monetary policy developments.

3. METHODOLOGY AND DATA

This paper aims first at exploring the inflation-protecting asset allocation
while considering a dynamic portfolio invested in the eight specific sectors
of the S&P 500 stock market index, namely, the Oil and Gas, Basic Materi-
als, Industrials, Health Care, Utilities, Financials and Technology informa-
tion under various market conditions and for different investors’ degrees of
ambition. This analysis recognizes that changes in inflation expectations
may not influence stock returns homogeneously under distinct scenarios.
This is overlooked in traditional portfolio strategies even if it seems crucial
to effectively manage macroeconomic risks in a highly uncertain context.
Moreover, this study is the first to use an improved event study methodol-
ogy to assess how the US stock sectors react to changes in expected inflation
and monetary policy developments during times of heightened uncertainty
surrounding the COVID-19 pandemic and the Russia-Ukraine war.

3.1. Asymmetric downside risk analysis of inflation-hedging ca-
pabilities of stock returns and optimal asset allocation

Under a risk allocation approach, the investor has a desired asset al-
location and does not plan to move away from it. However, extensive
research documents that the risk and the dependence between the assets
may vary, depending to various market circumstances. Early contributions
by Hoevenaars et al. (2008) and Amenc et al. (2009) assess the optimal
portfolios regarding inflation hedging. The present analysis extends the
models by incorporating different assets and focusing on optimal portfo-
lios for investors exposed to inflations expectations. Briere and Signori
(2012) emphasize that inflation-hedged portfolios are highly sensitive to
varying market states. In contrast to prior research, these authors do not
carry out the conventional mean-variance framework to extract the opti-
mal allocation of several assets. Rather, they optimize the portfolios by
focusing on the shortfall probabilities, though without considering the ex-
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pected shortfall. The novelty of this study lies in extending the Briere
and Signori (2012) study by assessing the shortfall with an inflation tar-
get, in addition to the shortfall probability. Although a large strand of
empirical literature uses the semi-variance approach in a portfolio context,
none has examined the roles of the sector- and industry-level U.S. stocks
in an inflation-protecting asset allocation framework. In addition to state-
on-state analysis, the study analyzes the risk that stock returns may fall
below the inflation target. For this purpose, the concept of Lower Partial
Moments (LPM), introduced by Fishburn (1977), is applied. LPM mainly
focuses on the left tail of the return distribution, making it well-suited
for properly detecting asymmetric downside risk and seems highly relevant
during uncertain environments. The LPM is denoted as,

LPMn(t) =

∫ ι

−∞
(ι− ri)

nf(ri)dri (1)

where ι is the real target rate, ri is the real return of the U.S. equity sector
i, and f(ri) is the density function of the ith the sectoral stock return. The
n order of LPM can be described as a risk aversion parameter. High values
of n imply large deviations below the target rate.

Throughout this analysis, we focus on three LPM classes, the shortfall
probability (n = 0), the expected shortfall (n = 1), and the semi-variance
(n = 2). For a portfolio, the downside covariances among various asset
returns are captured. More accurately, the semi-covariances are identified
based on the co-Lower Partial Moments for assets i and j (CLPM).

CLPMij(ι) = E [max(0, (ι− rit)).max(0, (ι− rjt))]

=
1

T

T∑
t=1

[max(0, (ι− rit)).max(0, (ι− rjt))] (2)

When considering the eight stock sectors under study, we obtain the
semi-covariance matrix. According to Estrada (2008), we minimize the
downside risk measure by performing a minimum semi-variance portfolio
choice written as follows:

min
ω
LPM2,p =

8∑
i=1

ωiCLPMi(t) subject to

8∑
i=1

ωi = 1;ωi ≥ 0, i = 1, . . . , 8

(3)
where the vector ω = (ω1, ω2, ω3, ω4, ω5, ω6, ω7, ω8) represents the alloca-
tion weights of the eight selected sectors of the S&P 500 index to be eval-
uated within the minimum downside risk portfolio framework.
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To maintain clarity in the presentation of results, Detailed outcomes
regarding the reactions of all the industries will be available for interested
readers upon request.

The results of the optimal portfolio at time t, derived from the Equation
(3), is based on a conditional quantile estimation of a GARCH model.1

During periods of high macroeconomic uncertainty, the loss distribution
of an asset return tends to shift upward, prompting large expected losses
over normal situations. In such circumstances, conventional downside risk
measures may be inappropriate to effectively hedge against inflation risk.
Therefore, an inflation protection under diverse stock market states (i.e.,
bear, normal, bull) is considered. This assessment also aims to determine
the optimal asset allocation that will preserve the investor’s capital from in-
flation expectations with an acceptable probability of shortfall. The study
considers cases of an investor (or a “safety first ” investor) simply wanting
to hedge inflation, having a target real return of 0%, and another investor
having a more ambitious target real return of 1% and 2%. For each of
the investor’s targets, we test whether the optimal portfolio composition is
sensitive to varying market conditions (i.e., bear, normal, bull).

3.2. Event study methodology

Another key objective of our study is to examine how various sectors and
industries within the U.S. stock market have responded to the resurged in-
flation risk and the rising uncertainty surrounding monetary policy shifts
in the aftermath of the COVID-19 crisis and the Russia-Ukraine war. We
focus on the role that inflation expectations should play in the price setting
decisions of the firms, and thus, on the future realized inflation. Expecta-
tions about the future play a central role in all economic activities. Indeed,
companies base their decisions on production volumes, investments, and
pricing strategies widely on anticipated future demand, costs, and market
states. Accordingly, stock prices can fluctuate significantly in response to
changes in these expectations. It is important to point out that inflation ex-
pectations are commonly assessed in two ways: (1) from expected inflation
rates implied in market interest rates, and (2) from surveys of market fore-
casters or consumers. According to Gurkaynak et al. (2010) and D’Amico
et al. (2018), market-based inflation expectations can be measured by
comparing nominal interest rates to their inflation protected counterparts.
Despite their relevance, measures of expected inflation based on surveys of

1Following Xiao and Koenker (2009), a two-step approach of the quantile regression
estimation for the GARCH time series is conducted. The first step consists of employing
a quantile autoregression approximation for the GARCH model by combining the infor-
mation over several quantile levels. The second step consists of applying the GARCH
model to the first stage minimum distance estimation of the scale process of the time
series.
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market forecasters have shown to be superior to market-based measures.
As the government’s monthly release of inflation of May 10, 20222 was very
different from what investors expected, we believe that stocks could react
very sensitively to this inflation news. Since the CPI print only incorpo-
rates direct information about inflation, it is very reasonable to assume
that any effect of the information shock on other variables works via infla-
tion expectations. In this context, Chaudhary and Marrow (2022) argue
that agents update their growth expectations because they updated their
inflation expectations following the CPI release.

In response to increasing inflation risk, as commodity prices increase and
supply bottlenecks disrupt global trade, the Federal Open Market Commit-
tee (FOMC) raised federal fund rates by 25 basis points (bps) on March
22, 2022, followed by a 50 bps on May 22, 2022 and a 75 bps hike in the
June 22 meeting, the first 75 bp since November 1994. Fed’s chair Pow-
ell stated that the recent readings on the rising inflation expectations and
the poor CPI data caused such moves. The Fed’s chair also affirmed that
the Fed’s future moves remain data-dependent with respect to the path of
future policy rate adjustment. Such a statement would have a significant
impact on the stock markets. Given these considerations, this study also
accounts for changes in monetary policy expectations. A growing litera-
ture has tried to address how unpredictability of monetary policy affects
the economy. This refers to monetary policy uncertainty. Even though this
topic has been largely explored not least owing to its relevance for central
bank credibility (Neely, 2005; Swanson, 2006), but it also has gained a
marked emphasis since the 2008-2009 global financial collapse (Arce-Alfaro
and Blagov, 2022). According to Bauer et al. (2021), FOMC announce-
ments have significant effects on the uncertainty of monetary policy. The
latter is highly prominent for the transmission of policy actions to financial
markets.

This analysis conducts an event study methodology to evaluate the ab-
normal return attitudes for various sectors and industries of the U.S. stock
market around developments in inflation expectations (May 11, 2022) and
shifts in monetary policy developments (June 23, 2022). To do so, we
adjust the stock returns to obtain the ex-ante (before the event) and the
ex-post (after the event) abnormal returns and the cumulative abnormal
returns. The abnormal returns (AR) are, thereafter, grouped into the U.S.
stock sectors and the different industries in those sectors to measure the
disaggregated average (D) at time t, and (ARDt) expressed as follows:

ARDtit =

n∑
i=1

ln

(
Pit
Pit−1

)
− E(Rit) (4)

2https://www.bls.gov/schedule/news release/cpi.htm
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where the expected return E(Rit) is determined by means of this equation,

E(Rit) = β0it + β1it( ˜rmt − ˜rft) (5)

with Pit refers to the adjusted price of a specific sector/industry i at time t,
E(Rit) corresponds to the anticipated return on sector/industry i at time
t, ˜rmt is the U.S. market return, and ˜rft represents the U.S. risk-free rate.

The sample data incorporates several sectors and industries of the U.S.
stock price index. The selected industries are reported in Table A2 of
the Appendix. The data of industry-level S&P 500 index were collected
from DataStream (Thomson Reuters). Monthly data from January 2007
to August 2022 are used, and the return on U.S. Treasury bills is considered
as a potential proxy for the risk-free rate. The risk-free rate is defined as
the interest an investor would anticipate from an investment that is totally
free from a monetary loss. The yields in the US Treasury bills market are
often employed as the risk-free rate for US investors. Since we use stock
returns, we employ the return on U.S. Treasury bills rather than the interest
rate on the Treasury bills. It is downloaded from the U.S. Department of
Treasury.3

In the following, the event window and the post-event window are em-
ployed to examine the evolving behaviors of the sectoral and industry-level
U.S. stock market in response to changes in inflation and monetary policy
expectations. We define day “0 ” as the event dates related to noticeable
changes in expected inflation and sharp developments of monetary policy
expectations resulting in the wake of the COVID-19 and the war in Ukraine.
Thereafter, the estimation and event windows can be determined. FIG.1
illustrates the data structure used in the event studies and explains how
it is applied within the market model. The interval T0 − T1 is the estima-
tion window which provides the information needed to specify the normal
return (i.e., prior to the event date). The interval T2 − T1 + 1 is the event
window, and the interval T3−T2 is the post event window which is used to
assess the stock market’s responses to the event dates. The event window
consists of 41 days from t−20 to t+20 days; only the trading days have been
considered. Throughout the remainder of the analysis, possible overreac-
tions or underreactions to inflation and monetary policy expectations are
allowed for, thereby the different U.S. stock sectors and industries under
study tend to correct their mistakes in subsequent periods.

To determine the change in a systematic risk, a dummy variable (DV),
which takes the value 1 on the first day following the May CPI release (May
11, 2022) and the day reflecting changes in monetary policy expectations
following the June Fed meeting (June 23, 2022) and 0 otherwise, is incor-
porated. The DV is multiplied by the market risk premium to create an

3Ibbotson Associates also provide monthly returns on Treasury bills.
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FIG. 1. Data structure of an event study

Source: Benninga (2008).

interaction variable. The following equation represents the function to be
estimated:

r̃it − ˜rft = β0
i + β1

i [ ˜rmt − ˜rft] ∗DV + β3
iDVt + ε̃it (6)

where r̃it is the sector/industry i’s return at time t, ˜rft denotes the risk-
free rate, ˜rmt is the market return, DV is the dummy variable that takes
the value 1 on the first day after the event and 0 otherwise, β0

i denotes the
intercept, corresponds to the coefficient of the short-run systematic risk
of a specific sector/industry, β2

i denotes the coefficient of change in the
industry risk, and β3

i measures the coefficient of DV , and ε̃it is the error
term.

3.3. Data and descriptive statistics

As mentioned at the outset, this study addresses which S&P 500 stock
sectors/industries could act as a hedge against changes in expected inflation
and expectations of monetary policy developments. The present research
considers all companies that have been constituents of the Standard &
Poor’s 500 Index (S&P 500). The S&P 500 is a market capitalization
weighted index of the 500 biggest U.S. publicly traded companies by market
value. The latter is a typical universe for large institutional investors such
as pension funds and sovereign wealth funds. Many of those investors are
heavily concerned with inflation risk and they consider the S&P universe
investable (Ang et al., 2012). The industry-level composition of the S&P500
(in % of sectors) are summarized in Table A1 (Appendix)4. The data of
the sector level and the industry-level S&P500 indices data were collected
from the DataStream database. We utilize the U.S. consumer price index
(headline CPI) from DataStream as the measure of inflation. This index
incorporates the sub-components of all items’ consumer price index, namely
food, housing, energy, and an index which includes the remaining goods and
services.

4The eight sectors and the different U.S. industries considered in this analysis are
chosen based on the sector level and the industry level of the DataStream classification.
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Since the expected inflation rate is not directly observable, several tech-
niques have been employed to estimate the expected inflation. The most
frequently used technique to compute the expected inflation is the uni-
variate time series Box-Jenkins/ARIMA estimates derived from a risk-free
rate proxied by the 1-month Treasury bill rate (Fama and Schwert, 1977).
Following Gultekin (1983), the ARIMA model is applied to generate infla-
tion rates for expected and unexpected components. More precisely, the
inflation forecasts of the ARIMA model as estimates of expected inflation,
and the forecasts errors as estimates of unexpected inflation. The Akaike
information criterion is utilized to find out the ARIMA model which best
fits the data.

TABLE 1.

Statistical properties of U.S. expected inflation and sector-level S&P 500
stock returns

Mean Median Std. Dev. Skewness Kurtosis J-B

Inflation 0.034 0.025 2.398 −0.227 4.515 198.2+

Oil and Gas −0.016 −0.011 5.348 −0.341 4.826 100.7+

Basic Materials 0.123 0.156 2.943 −0.311 3.711 119.5+

Industrials 0.064 0.127 3.561 −0.291 3.956 133.2+

Consumer Goods and Services 0.113 0.241 3.808 −0.489 5.167 189.7+

Health Care 0.082 0.019 2.553 −0.827 8.276 978.3+

Utilities −0.011 −0.013 3.782 −0.248 4.892 113.6+

Financials 0.043 0.038 3.994 −0.189 4.551 129.4+

Technology Information 0.059 0.042 2.679 −0.314 3.854 131.8+

Notes: J-B corresponds to the Jarque-Bera test, a goodness-of-fit test, evaluating whether sample data have
the skewness and kurtosis matching a normal distribution; + denotes the rejection of the null hypotheses of
normality.

Table 1 reports the descriptive statistics of the monthly returns of the
sectoral S&P500 stocks5 and the expected inflation shows that the average
monthly returns are positive for all the return series over the sample period
(except, Oil and Gas, and Utilities). Basic Materials and Consumer Goods
exhibit the highest average return. Oil and Gas is the most volatile market,
followed by Industrials and Financials, whereas the lowest volatility is for
Technology Information and Health Care. The skewness coefficients are
negative, and the kurtosis coefficients are above three for all return series,
indicating that the probability distributions of the return series are skewed
and leptokurtic, thereby rejecting normality which is also confirmed by the
Jarque-Bera statistics (J-B). In short, the properties of inflation (typically
measured by % changes in the U.S. consumer price index) and sectoral U.S.

5To keep the presentation simple, the descriptive statistics for the industry-level S&P
stock returns will be available upon request.
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stock returns reveal well-documented patterns: large standard deviations
for all the variables and strong evidence of non-normality with observed
fat tails, thus validating the use of a downside risk analysis under differ-
ent (i.e., bear, normal and bull) market scenarios and an improved event
study methodology. As the stock price changes may tend to exhibit non-
linear serial dependencies6, this study conducts an improved event study
methodology accounting for certain known characteristics of the financial
time series, including the time-varying beta, the autocorrelated squared
returns, and the fat-tailed property of the return data.

4. EMPIRICAL RESULTS

4.1. The downside risk analysis

The first objective of this work is to assess the optimal sector-specific
stock portfolios for investors exposed to the U.S. inflation risk. To this end,
various downside risk measures conditional on distinct market conditions
and varying investors’ degrees of ambition are used. Specifically, three
Lower Partial Moments (LPM) classes are performed, namely, the shortfall
probability (n = 0; LMP0), the expected shortfall (n = 1; LPM1), and
the semi-variance (n = 2; LPM2). The optimal portfolios are explored for
investors with a real return target of 0% (or “safety first ” investor), and
thereafter for more ambitious investors with positive real returns of 1%
and 2%. Table 2 reports the minimum semi-variance portfolios’ real return
targets ranging from 0% to 2%.

It is shown that the minimum semi-variance portfolio is dominantly in-
vested in the Oil and Gas and Basic Materials sectors under different mar-
ket states, but is much less strongly invested in Consumer Goods and Ser-
vices, Health Care, Utilities and Financials. The probability of collapsing
below the inflation rate (LPM0) appears strong, with values ranging from
37% to 57% under the bear individual U.S. stock market conditions (Ta-
ble 2(a)). These portfolios have expected shortfalls and semi-variances
(LPM1 and LPM2) stronger than 1%. Considering the bull market con-
ditions (τ = 0.6, 0.7, 0.8, 0.9), it is noticed that the portfolio weights of
Oil and Gas, Basic Materials and Technology remain pronounced. How-
ever, the weights associated with Industrials, Consumer Goods and Health
Care appear more intense when the sectoral stock market is at its normal
or bull states. These findings suggest that diversification benefits can be
obtained from allocating more towards Oil and Gas, which benefits from in-
creased commodity prices, Basic Materials, and Technology, a sector where

6Brooks et al. (2000) conjecture that when unusual events (such as the COVID-
19 or the Russia -Ukraine war) hit the market, the price adjustment process generally
generates a pattern of nonlinear price movements relative to previous movements since
investors are cautious and uncertain of how to respond.
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TABLE 2.

Shortfall probabilities and minimum semi-variance sector specific stock
portfolios conditional on different sectoral stock market states

and target rates

States τ = 0.1 τ = 0.2 τ = 0.3 τ = 0.4 τ = 0.5 τ = 0.6 τ = 0.7 τ = 0.8 τ = 0.9

(a) Target: Real return 0%

Oil and Gas 0.23 0.20 0.19 0.24 0.22 0.23 0.20 0.22 0.24

Basic Materials 0.24 0.28 0.26 0.26 0.25 0.23 0.26 0.24 0.27

Industrials 0.07 0.05 0.05 0.07 0.11 0.11 0.11 0.09 0.13

Consumer Goods and Services 0.08 0.06 0.06 0.05 0.09 0.07 0.08 0.07 0.08

Health Care 0.06 0.06 0.06 0.06 0.07 0.09 0.07 0.07 0.07

Utilities 0.10 0.07 0.06 0.08 0.07 0.07 0.06 0.08 0.06

Financials 0.09 0.07 0.07 0.09 0.08 0.08 0.06 0.06 0.05

Technology Information 0.18 0.20 0.18 0.19 0.20 0.21 0.20 0.19 0.20

LPM0 57.1% 45.9% 44.1% 37.9% 10.2% 7.8% 9.3% 10.4% 12.9%

LPM1 2.1% 2.9% 2.4% 1.8% 1.4% 1% 0.6% 1.1% 0.9%

LPM2 1.5% 1.8% 1.2% 0.9% 0.8% 0.7% 0.5% 0.8% 1.2%

(b) Target: Real return 1%

Oil and Gas 0.22 0.20 0.19 0.18 0.18 0.19 0.21 0.19 0.20

Basic Materials 0.21 0.20 0.23 0.23 0.24 0.23 0.23 0.24 0.24

Industrials 0.08 0.08 0.11 0.09 0.10 0.09 0.09 0.09 0.08

Consumer Goods and Services 0.10 0.08 0.08 0.08 0.08 0.11 0.09 0.09 0.10

Health Care 0.06 0.08 0.08 0.08 0.08 0.07 0.08 0.08 0.08

Utilities 0.05 0.06 0.06 0.06 0.06 0.07 0.07 0.06 0.06

Financials 0.09 0.09 0.09 0.11 0.07 0.07 0.07 0.08 0.08

Technology Information 0.22 0.22 0.24 0.22 0.23 0.21 0.21 0.22 0.23

LPM0 69.5% 54.8% 51.2% 40.6% 33.8% 22.9% 23.1% 14.8% 15.6%

LPM1 8% 5.4% 3.9% 4.4% 3.6% 4.2% 1.9% 1.6% 2.4%

LPM2 3.9% 4.6% 3.3% 2.8% 3.4% 1.9% 2.3% 1.4% 1.9%

(c) Target: Real return 2%

Oil and Gas 0.19 0.21 0.20 0.22 0.19 0.19 0.18 0.19 0.19

Basic Materials 0.20 0.18 0.18 0.17 0.17 0.18 0.18 0.17 0.18

Industrials 0.10 0.09 0.09 0.11 0.11 0.09 0.12 0.12 0.12

Consumer Goods and Services 0.09 0.08 0.08 0.08 0.08 0.07 0.07 0.06 0.07

Health Care 0.08 0.06 0.06 0.06 0.08 0.07 0.04 0.05 0.05

Utilities 0.07 0.08 0.07 0.06 0.08 0.08 0.09 0.08 0.08

Financials 0.12 0.11 0.10 0.09 0.11 0.09 0.08 0.09 0.08

Technology Information 0.25 0.29 0.31 0.30 0.31 0.29 0.30 0.33 0.33

LPM0 77.68% 75.1% 66.9% 49.1% 44.2% 31.9% 22.8% 25.6% 18.3%

LPM1 15.1% 11.2% 7.4% 8.3% 7.9% 5.6% 5.9% 5.3% 4.8%

LPM2 7.2% 6.1% 6% 5.9% 6.2% 4.4% 3.7% 3.2% 2.6%

Notes: LPM0 corresponds to the shortfall probabilities, LPM1 refers to the expected shortfall probabilities;
LPM2 refers to the semi-variance. Please note that the shortfall probability is a risk measure largely used
in finance to assess the market risk of a portfolio. It refers to the probability that a portfolio will not exceed
the minimum (benchmark) return that has been set by an investor. In other words, it is the expected return
of a portfolio in the worst cases.
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the products of many companies command premium prices owing to high
technological innovation (Ang et al., 2012).

The fact that Oil and Gas stocks appear to be one of the best options
to hedge against inflation risk is not surprising. Oil is a hard asset that
is frequently characterized by its stable purchasing power, and then it is
one of the preferable assets at times of increased inflation, as their values
increase as the general price levels for goods and services surge. Basic Ma-
terials refer to firms mainly engaged in the exploration or mining of metals,
minerals and other commodities as well as the development and the pro-
cessing of raw materials. This implies that a large proportion of the best
inflation-hedging stocks is involved in commodity extraction or processing.
Furthermore, the inflation-hedging outperformance of the Technology sec-
tor compared to other S&P500 equity sectors can be attributed to multiple
factors. One can cite, for instance, the fact that technology companies are
more resilient to a significant surge in costs associated with inflation risk as
they have high profit margins and are likely to be less dependent on phys-
ical inputs. Based on Fama and French (1993)’s study, growth-oriented
industries like technology can perform better during uncertain macroeco-
nomic states. Additionally, many technology firms can pass on increased
costs to customers and have substantial pricing power, enabling them to
effectively maintain their profitability (Cevic et al. 2024). Moreover, the
technology sector benefits from a growing demand for efficiency and in-
novation, enhancing its resilience to inflationary pressures and increased
policy uncertainty (see, for instance, Fama and Schwert, 1977; Lall and
Zheng, 2020). Last but not least, technology stocks are largely viewed as
a good hedge against both realized and expected inflation because of their
great capability to drive future productivity growth, which can counteract
the detrimental effects of changes in inflation expectations (Bodie, 1995).
It seems important to point out at this stage that regardless of its large
profit margins, pricing its power, and the need for innovation, Albulescu
et al. (2016) deeply suggest that these features might not completely insu-
late technology firms from the adverse impacts of inflation risk and policy
uncertainty in the long run.

The proportion assigned to the Industrials in the optimal portfolios ap-
pears to be important, but solely when the Industrials market is at its
bullish state. Inflation in the cost of raw materials is pushing industrial
firms to take swift action on pricing (Krishnamurthy et al., 2021). Al-
locations to Consumer Goods and Services, Health Care, Utilities, and
Financials are relatively modest, which is in line with the results reported
by Ang et al. (2012).

Considering more ambitious investors, we investigate the optimal semi-
variance portfolios with positive real return targets. By increasing the
target real return to 1% and 2% (Tables 2(b) and 2(c), respectively), it is
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shown that the shortfall probabilities (LPM0), the expected shortfall prob-
abilities (LPM1) and the semi-variance (LPM2) increase with the high
target returns. The findings reveal that investors who want an additional
return premium should reduce their allocations to Oil and Gas and Basic
Materials and invest more in the technology sector a sector where the prod-
ucts of many companies command premium prices owing to technological
innovations, which may remain robust even in inflationary environments
(Fama and Schwert, 1977). For example, when looking at the bull mar-
ket scenario (for τ = 0.9), the weight of technology is 20% in the optimal
portfolio for the target of 0% (Table 4(a)), compared to 23% for the target
of 1% (Table 2(b)) and 33% for the target of 2% (Table 2(c)). It is also
shown that the allocations drop from 24% for Oil and Gas and 27% for
Basic Materials for the target of 0% (Table 2(a)) to 19% for Oil and Gas
and 18% for Basic Materials for the target of 2% (Table 2(c)). Expect-
edly, the technology sector accounts for companies which generally create
new, high value-added products that are differentiated from those already
on the market. Nevertheless, due to the long-term cash flows of technol-
ogy companies, the stocks may react sensitively to rising interest rates and
increased monetary policy uncertainty.

4.2. The event study methodology results

This study compares the responses of the U.S. sectoral stock market to
rising inflation expectations and the uncertainty of monetary policy in the
wake of the COVID-19 pandemic and the Russia-Ukraine war.

Table 3 (Panel A) summarizes the abnormal returns and the cumulative
abnormal returns prior to and after the CPI release of May 2022 (May 11,
2022). As mentioned at the outset, this date has been considered since it is
supposed that stocks respond significantly to the sharp differences between
the inflation released in the print of May 2022 and the information displayed
in the survey of market forecasters. The findings reveal that the impact
of this inflation news on the U.S. stock market varies across the different
sectors under study. Some sectors responded positively to this event date
including the technology and health care sectors. However, Oil and gas,
basic materials and utilities experienced a negative abnormal return over
10 days after the inflation news, but this response becomes less pronounced
after 20 days.

Table 3 (Panel B) reports the abnormal returns and the cumulative ab-
normal returns before and after the Fed meeting of June 2022 (June 23,
2022). The first day following the event was considered. It could be that
investors react to inflationary news because they expect it to trigger anti-
inflationary monetary policy. As uncertainty about future policy rates
plays a potential role for the transmission of monetary policy to financial
markets, this study follows Bauer et al. (2021) by using event studies of the
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TABLE 3.

The sectoral reactions of the U.S. stocks to expected inflation and changes
in expectations of monetary policy

Sectors AR CAR(−20) CAR(−15) CAR(−10) CAR(−5) CAR(+5) CAR(+10) CAR(+15) CAR(+20)

Panel A. Changes in inflation expectations (t0: May 11, 2022)

Oil and Gas −1.78∗∗∗ −1.82∗∗∗ −1.31∗ −1.04∗∗ −1.12∗∗ −1.00∗ −0.94∗∗ −0.37∗∗∗ −0.08∗∗

Basic Materials −0.16∗∗∗ 0.51∗∗∗ −0.09 0.48∗∗ 0.44∗∗∗ −0.18∗∗ −0.39∗∗ −0.11∗∗ −0.026∗∗∗

Industrials −0.42∗ 0.89∗∗∗ 0.97∗∗ 1.15∗∗∗ 1.22∗ −0.69∗∗ −0.61∗∗∗ −0.23∗∗ −0.044∗∗∗

Consumer Goods −0.94∗ 1.05∗∗ −0.61 1.28∗∗∗ −1.64 −0.85∗∗ −1.65∗∗∗ −1.92∗∗ −1.81∗∗

and Services

Health Care −0.11∗∗∗ 0.38∗∗∗ 0.44∗∗ 0.52∗∗∗ 0.49∗∗ 0.22∗∗∗ 0.38∗∗∗ 0.35∗∗∗ 0.47∗∗

Utilities −1.42∗∗∗ 0.67∗∗ 0.39∗ 0.81∗∗∗ 0.77∗ 0.19∗∗∗ 0.04∗∗∗ −0.01∗∗ 0.10∗∗∗

Financials −1.88∗∗ 0.89∗∗ −1.26 0.94∗∗∗ 0.91∗∗ −0.08∗∗ −0.31∗∗∗ −0.49∗∗ −0.86∗∗

Technology 1.95∗∗ 1.11∗∗ 1.37∗∗∗ 1.49∗∗ −3.51 1.62∗∗ 1.90∗∗∗ 1.86∗∗∗ 1.65∗∗

Panel B. Expectations of monetary policy changes (t0: June 23, 2022)

Oil and Gas −1.84∗∗∗ −0.66∗∗∗ −0.72∗∗ −0.50∗∗ 1.09 −0.59∗∗ −1.23∗∗∗ 0.37∗∗ 1.1∗∗∗

Basic Materials −0.36∗ 0.41∗∗∗ 0.40∗ 0.45∗∗ 0.41∗∗ −0.03∗ −0.10∗∗∗ 0.12 0.32∗∗∗

Industrials −0.59∗∗∗ 0.52∗∗∗ 0.46∗∗ 0.40∗∗∗ 0.49∗∗ −0.08∗∗∗ −0.22∗∗ −0.04∗ 0.069∗∗∗

Consumer Goods −0.31∗∗ 0.27∗∗ −1.05 0.43∗∗ 0.36∗∗∗ −0.15∗∗ −0.40∗∗∗ −0.37∗∗ −0.44∗∗

and Services

Health Care −0.11∗∗∗ 0.30∗∗ 0.33∗ 0.26∗∗∗ 0.35∗∗ −0.02∗∗∗ −0.18∗∗∗ −0.21∗ -0.16∗∗

Utilities −1.38∗ 0.29∗∗∗ 0.18∗∗∗ 0.31∗∗ 0.27∗∗∗ 0.10∗∗ −0.09∗∗ 0.01 −0.07∗∗∗

Financials −2.14∗∗ 0.23∗∗ 0.10 0.16∗∗ 0.16∗ −0.13∗∗ −0.91∗∗∗ −0.86∗∗∗ −0.90∗∗

Technology 1.16∗∗ 1.58∗∗ 1.64∗∗ 1.73∗∗∗ 1.66∗ 1.77∗∗ 1.94∗∗∗ 1.91∗∗∗ 1.86∗∗

Notes: AR: Abnormal returns; CAR: Cumulative abnormal returns; ∗, ∗∗, ∗∗∗ denote the statistical significance at the 10%,
5% and 1% levels, respectively.

Federal Open Market Committee (FOMC)’s announcement to raise interest
rates by 75 basis points on June 22, 2022. The results reveal that the dif-
ferent U.S. stock sectors were more reactive to the FOMC announcement,
exacerbating uncertainty about the future path of monetary policy. In ad-
dition, varying sensitivities across the different sectors are shown. Positive
responses of Oil and Gas, Basic Materials, and Technology equities are
observed. In contrast, Consumer Goods and Services and Financials are
adversely influenced by the uncertainty of monetary policy, and such an
impact seems to be strong and persistent. For Utilities and Health Care,
although a decline in the cumulative abnormal returns is found over the
10 days after the event day, a marked increase is shown after the 20 days.
Likewise, the negative responses of some sectors such as the Industrials
and Financials are observed after the FOMC announcement. But these
negative responses do not appear to be persistent. These effects are likely
to vanish over time.
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TABLE 4.

Short-run systematic risk of the US stock market sectors due to expected
inflation and changes in expectations of monetary policy

Sectors Beta prior to the Immediate Beta post- the

event date risk event date

Panel A. Changes in inflation expectations (t0: May 11, 2022)

Oil and Gas 0.18∗∗∗ 0.41∗∗ 0.36∗∗

Basic Materials 0.15∗∗ 0.27∗∗∗ 0.20∗∗

Industrials 0.14∗∗ 0.22∗∗ 0.21∗∗∗

Consumer Goods and Services 0.20∗ 0.23∗∗ 0.34∗∗∗

Health Care 0.17∗∗ 0.28∗∗∗ 0.23∗∗∗

Utilities 0.15∗∗ 0.23 0.29∗∗∗

Financials 0.22∗∗∗ 0.33∗∗ 0.46∗∗

Technology Information 0.15∗∗ 0.10∗ 0.07∗∗∗

Panel B. Expectations of monetary policy changes (t0: June 23, 2022)

Oil and Gas 0.24∗∗∗ 0.45∗∗ 0.41∗∗∗

Basic Materials 0.20∗∗∗ 0.32∗∗ 0.20∗∗

Industrials 0.18∗∗∗ 0.30∗∗ 0.26∗

Consumer Goods and Services 0.31∗∗∗ 0.49∗∗∗ 0.63∗∗

Health Care 0.21∗∗ 0.31∗∗ 0.22∗∗∗

Utilities 0.32∗∗ 0.40∗∗ 0.34∗∗∗

Financials 0.21∗∗∗ 0.36∗∗ 0.51∗∗

Technology Information 0.18∗∗ 0.12∗∗ 0.10∗

Notes: ∗, ∗∗, ∗∗∗ denote the statistical significance at the 10%, 5% and 1% levels, respec-
tively.

Table 4 reports the changes in the short-run systematic risk by sector
due to expected inflation and changes in expectations of monetary policy
(Panels A and B, respectively). The findings reveal that both changes in
inflation expectations and the uncertainty of monetary policy have led to a
significant rise in the systematic risk for most of the U.S. stock sectors under
study, though with varying magnitude. Oil and Gas and Basic Materials —
the best U.S. stock sectors for optimal hedging portfolios when investors
aim to reduce the risk of negative return due to the high U.S. inflation
according to the downside risk analysis (see Table 2) — experienced an
increase in the immediate risk after the two events (i.e., the CPI news
release and the FOMC announcement). The technology sector is the best
asset to hedge rising inflation risk when increasing the investor’ degree of
ambition-witnessed a significant decline in the short-term systematic risk
for the two considered events.

Aware that the S&P500 stock sectors incorporate many individual firms
that are very different, in the following I consider disaggregating their sec-



750 REFK SELMI

tors further. Table 5 reports the industry-level systematic risks due to the
resurgent inflation risk and the growing monetary policy uncertainty. Most
U.S. industries (in particular, oil and gas storage and transportation, in-
dustrial gases, gas utilities, construction materials and consumer finance)
witnessed an increase in the systematic risk with the publication of the
CPI release, leading to changes in expected inflation. The technology sec-
tor (especially data processing and outsourced services, systems software,
electronic manufacturing services and semi-conductors) experienced a sig-
nificant decline in the systematic risk.

More interestingly, the industries under study are likely to be more sen-
sitive to the FOMC announcement that occurred in June 2022 to raise
interest rates by 75 bps, thereby amplifying uncertainty of the future mon-
etary policy. To lighten up data-heavy presentations, the results of the
impact of shifts in monetary policy expectations will be available upon
request. The fact that stock industries seem more vulnerable to the uncer-
tainty of monetary policy might be a result of investors losing confidence in
the Fed to stabilize inflation. Indeed, investors remain heavily concerned
about the Federal Reserve’s monetary tightening plan as the Fed’s rate hike
persists. The so-called “soft landing ” (i.e., when the central bank can sta-
bilize prices without causing a recession) seems not achievable in a highly
uncertain macroeconomic environment in the wake of the COVID-19 and
the war in Ukraine, and accordingly companies continue to witness margin
pressures due to expected inflation.

The abnormal AR distribution, higher kurtosis and positive skewness,
yielded to widespread criticism of the methodology of the event study.
These factors can have a significant impact on the parametric t statistics.
In that context, De Jong et al. (1992) argues that results obtained using
standard error assumptions (normal distribution, homoskedasticity) show
that the omission of fat tails and heteroskedasticity may prompt erroneous
conclusions. Accordingly, the present analysis seeks to successfully circum-
vent some problems encountered in practice. One criticism of the Brown
and Warner (1985) method is that abnormal returns are not normally dis-
tributed, which leads to a bias in parametric t-statistics (Corrado 1989).
The first robustness test we use to address this question is the nonparamet-
ric ranking test developed by Corrado (1989). The non-parametric condi-
tional distribution method of Chesney et al. (2011) was performed as an
alternative test for robustness. The use of Kernel estimation is advocated
on the grounds that it does not necessitate the specification of a regression
function neither is it required to determine the distribution of the error
term. In the following, the Corrado (1989) non-parametric ranking test
and the non-parametric conditional distribution suggested by Chesney et
al. (2011), that do not rely on a normal distribution, have been employed
to explore the impacts of changes in inflation expectations and FOMC an-
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TABLE 5.

Short-run systematic risk of different US industries due to changes in
inflation expectations

Sector Industry Beta prior to the Immediate Beta post-the

event date risk event date

Oil and gas Integrated oil and gas 0.25∗∗ 0.39∗∗ 0.31∗∗

Oil and gas equipment and services 0.17∗∗∗ 0.30∗∗ 0.44∗∗

Oil and gas exploration and production 0.20∗∗ 0.44∗∗∗ 0.35∗∗

Oil and gas refining and marketing 0.16∗∗∗ 0.37∗∗ 0.33∗∗∗

Oil and gas storage and transportation 0.23∗∗ 0.52∗∗∗ 0.41∗∗∗

Basic materials Commodity chemicals 0.19∗ 0.31∗∗ 0.24∗∗

Construction materials 0.27 0.29∗∗ 0.39∗∗∗

Copper 0.16∗∗ 0.37∗∗ 0.19∗∗

Diversified chemicals 0.19∗ 0.28∗∗ 0.21∗∗

Fertilizers and agricultural chemicals 0.16∗∗ 0.14∗∗∗ 0.11∗∗

Gold 0.07∗∗∗ 0.11 0.05∗∗

Industrial gases 0.13∗∗ 0.21∗∗ 0.46∗∗

Metal and glass containers 0.18∗ 0.29∗∗ 0.22∗∗∗

Paper packaging 0.15∗ 0.23∗∗ 0.20∗∗

Specialty chemicals 0.23∗∗ 0.28∗∗ 0.33∗

teel 0.21∗∗ 0.30∗∗∗ 0.29∗∗∗

Industrials Aerospace and defense 0.11∗∗ 0.28∗∗ 0.28∗∗

Industrial conglomerates 0.15∗∗∗ 0.24∗∗∗ 0.20∗∗

Industrial machinery 0.18∗∗ 0.27∗ 0.21∗∗

Rail roads 0.20∗∗ 0.23∗∗∗ 0.23∗∗

Research and consulting services 0.19∗∗∗ 0.24∗∗ 0.18∗∗

Trading companies and distributors 0.11∗∗ 0.23∗∗ 0.27∗∗∗

Tracking 0.16∗∗∗ 0.19∗∗ 0.24∗

Consumer goods and services Internet and direct marketing retail 0.14∗∗ 0.32∗∗∗ 0.36∗∗∗

Leisure products 0.22∗∗ 0.41∗∗ 0.43∗∗∗

Restaurants 0.14∗∗ 0.15∗∗ 0.13∗∗∗

Agricultural products 0.10 0.28∗∗ 0.32∗∗

Food distributors 0.09∗∗ 0.17∗∗ 0.25∗∗∗

Food retail 0.12∗∗ 0.19∗∗∗ 0.31∗∗

Household products 0.16∗∗∗ 0.20∗∗ 0.28∗∗

Hypermarkets and supercenters 0.13∗ 0.21∗∗ 0.24∗∗

Packaged foods and meats 0.06∗∗ 0.09∗∗∗ 0.15∗

Personal products 0.31 0.14∗∗ 0.23∗∗∗

Soft drinks 0.18∗∗∗ 0.21∗∗ 0.24∗∗∗

Tobacco 0.11∗∗ 0.13∗∗∗ 0.10∗
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TABLE 5—Continued

Sector Industry Beta prior to the Immediate Beta post-the

event date risk event date

Health care Biotechnology 0.02∗ 0.14∗∗∗ 0.08∗∗

Health care distributors 0.13∗∗∗ 0.27∗∗ 0.22∗∗

Health care equipment 0.16∗∗ 0.24∗∗ 0.19∗∗∗

Health care facilities 0.14∗∗∗ 0.22∗∗∗ 0.22∗∗∗

Health care services 0.03 0.17∗∗ 0.19∗

Health care supplies 0.12∗∗∗ 0.23∗∗ 0.16∗∗

Health care technology 0.04∗∗∗ 0.09 0.07∗∗

Life sciences tools and services 0.10∗ 0.16∗∗ 0.11∗∗

Managed health care 0.19∗∗ 0.21∗∗ 0.18∗∗∗

Pharmaceuticals 0.12∗∗∗ 0.15∗∗ 0.13∗∗

Utilities Electric utilities 0.14∗∗ 0.23∗∗∗ 0.19∗∗∗

Gas utilities 0.17∗∗∗ 0.30∗∗ 0.38∗∗

Independent power producers 0.10∗∗∗ 0.16∗∗∗ 0.13∗∗

and energy traders

Water utilities 0.11∗∗∗ 0.20∗∗ 0.15∗∗∗

Multi-utilities 0.14∗∗ 0.23∗∗ 0.18∗

Financials Asset management and Custody banks 0.21∗∗ 0.34∗∗∗ 0.42∗∗

Consumer finance 0.26∗ 0.41∗∗ 0.49∗∗

Diversified banks 0.17∗∗∗ 0.25∗∗ 0.34∗∗

Financial exchanges and data 0.18∗∗∗ 0.19∗∗ 0.22∗∗∗

Insurance brokers 0.23 0.21∗∗ 0.25∗∗

Investment banking and brokerage 0.20 0.33∗∗∗ 0.34∗∗

Life and health insurance 0.24∗∗ 0.37∗∗ 0.39∗

Multi-line insurance 0.22∗∗∗ 0.25∗∗ 0.30∗∗

Multi-sector holdings 0.14∗ 0.29∗∗ 0.44∗∗∗

Property and casualty insurance 0.20∗∗ 0.30∗∗∗ 0.19∗∗

Regional banks 0.18∗∗ 0.23∗∗ 0.22∗∗∗

Reinsurance 0.20∗∗ 0.24∗∗ 0.27∗∗∗

Information Application software 0.23∗ 0.21∗∗ 0.18∗∗

Technology Communication equipment 0.19∗∗ 0.27 0.15∗

Data processing and outsourced services 0.13∗ 0.09∗∗ 0.04∗∗∗

Electronic components 0.17∗∗ 0.15∗∗ 0.11∗∗

Electronic equipment and instruments 0.15∗∗ 0.19∗ 0.12∗∗

Electronic manufacturing services 0.14∗∗ 0.11∗ 0.11∗∗

Internet services and infrastructure 0.11∗∗∗ 0.18∗∗ 0.15∗∗

IT consulting and other services 0.18∗∗ 0.20∗ 0.16∗

Semi conductor equipment 0.11 0.14∗∗ 0.11∗∗

Semi conductors 0.15∗∗ 0.13∗∗ 0.06∗

Systems software 0.24 0.15∗∗ 0.09∗∗∗

Technology distributors 0.17∗∗ 0.13∗∗∗ 0.12∗∗

Technology hardware, storage and peripherals 0.14∗∗ 0.16∗∗ 0.13∗∗∗

Notes: ∗, ∗∗, ∗∗∗ denote the statistical significance at the 10%, 5% and 1% levels, respectively.
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TABLE 6.

Robustness tests for the sectoral reactions of the U.S. stocks to expected
inflation and changes in expectations of monetary policy

Sectors tCorrado CP

Prior to the Post the Prior to the Post the

event event event event

Panel A. Changes in inflation expectations (t0: May 11, 2022)

Oil and Gas −1.01∗ 0.20∗∗ −0.92 0.34∗∗∗

Basic Materials 0.34∗∗ 0.11∗ 0.50∗ 0.06∗∗

Industrials 0.52∗∗∗ 0.09∗ 0.44∗∗ 0.10∗

Consumer Goods and Services 1.14∗ −1.63∗∗∗ 0.62∗∗ 0.01∗

Health Care 0.49∗∗∗ −0.05∗∗ 0.68∗ −0.12

Utilities 0.33∗∗ −0.04∗ 0.42∗ 0.01∗∗∗

Financials 0.69∗∗ −0.80∗∗∗ 0.78∗∗∗ 0.03∗

Technology Information 1.33∗∗ 1.71∗∗ 0.81∗∗∗ 0.98∗∗

Panel B. Expectations of monetary policy changes (t0: June 23, 2022)

Oil and Gas −0.80∗∗∗ 0.41∗∗ −0.89 0.37∗∗∗

Basic Materials 0.16∗ 0.24∗∗ 0.22∗∗ 0.18∗∗∗

Industrials 0.41∗∗ 0.13∗∗∗ 0.38∗∗ 0.09∗∗

Consumer Goods and Services 1.23∗∗ −1.94∗∗ 0.81∗∗ 0.05∗∗

Health Care 0.36∗∗∗ −0.14∗∗ −0.67 0.01∗∗∗

Utilities 0.55∗∗∗ −0.11∗∗ 0.51∗∗ −0.10

Financials 0.78∗∗ −0.61∗∗∗ 0.83∗∗ 0.02∗∗

Technology Information 1.50∗∗ 1.84∗∗∗ 0.77∗∗ 0.98∗∗∗

Notes: tCorrado refers to the Corrado (1989) non-parametric ranking test; CP refers to the
non-parametric conditional probability proposed by Chesney et al. (2011); ∗, ∗∗, ∗∗∗ denote
statistical significance at the 10%, 5% and 1% levels, respectively.

nouncement on the S&P500 equity sectors. The findings summarized in
Tables 3 and 4 are supported by the robustness test outcomes reported in
Table 6. After controlling for asynchronicity (Corrado test), the results
robustly reveal that the different U.S. stock sectors react dissimilarly to
changes in inflation expectations and the FOMC announcement. Most sec-
tors are more responsive to changes in monetary policy expectations. The
Oil and Gas, Basic Materials, Industrials and Technology sectors are posi-
tively affected by these changes. Consistently with the Corrado test results,
the findings of the non-parametric conditional probability of Chesney et al.
(2011) indicate that the majority of U.S. stock sectors react more signifi-
cantly to shifts in monetary policy actions rather than changes in inflation
expectations.

Although most standard event study methods propose a constant vari-
ance through the pre-and post-event windows, some researchers including
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Brown and Warner (1985) have argued that if the variance is underesti-
mated, the test statistic will lead to a rejection of the null hypothesis.
Schwert and Seguin (1990) have assessed the importance of adjusting for the
autoregressive conditionally heteroskedastic (ARCH) effects in the residu-
als derived from the standard market models. It is largely documented
that the ability to reliably form statistical inferences can be compromised
by failing to control for the ARCH error structure. Since the volatility
clustering and leptokurtosis are commonly observed in stock returns series
(Brockett et al. 1999), one can cast doubt on the way abnormal returns
are measured in the traditional event studies. While trying to check the
robustness of the event study methodology findings, a market model that
accounts for GARCH effects is used to reflect the heteroskedastic behavior
of the error variance over time. The results reported in Table 7 robustly
reveal that both changes in inflation expectations and the uncertainty of
monetary policy raise the short-run systematic risk for different U.S. stock
sectors (except for the technology stocks). This task confirms the robust-
ness of the obtained results to heteroskedasticity, autocorrelation and non-
normality.

Overall, while the findings reveal that industries in the United States
have heterogeneous sensitivities to changes in expected inflation and uncer-
tainty of monetary policy, the different stock market states and the distinct
investors’ ambition degrees. The results also demonstrate that most U.S.
equity sectors and industries are more sensitive to the FOMC announce-
ment to raise interest rates by 75 bps (June 2022), thereby intensifying
uncertainty about the future policy direction. The sharp heterogeneity
in how industry-level stock returns react to expected inflation as well as
changes in monetary policy expectations, unambiguously suggests that se-
lecting portfolios across industries rather than within industries would be
more appropriate. Regardless of the relevance of the obtained findings, it
seems highly important to acknowledge the potential endogeneity between
inflation expectations and stock returns. This can happen when these vari-
ables are driven by the same underlying factors. More accurately, changing
market regimes and stock prices movements may exert a significant influ-
ence on inflation expectations, particularly when investors modify their
projections in response to observed market swings. At the same time,
stock returns may be impacted by increasing inflation expectations as in-
vestors typically incorporate future inflation risks as well as expectations
of future monetary policy responses to inflation into their pricing decisions
(Fang et al., 2022). This issue is heavily challenging to control for, as
identifying credibly valid instruments to inflation expectations is a difficult
task mainly owing to its complex interplay with stock market dynamics
(Madsen, 2007). Importantly, an event study approach can partially deal
with possible endogeneity bias, but it is not essentially designed to fully
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TABLE 7.

Short-run systematic risk of the US stock market sectors due to changes
in expected inflation and expectations of monetary policy (control

of the GARCH effects)

Sectors Beta prior to the Immediate risk Beta post- the

event date event date

Panel A. Changes in inflation expectations (t0: May 11, 2022)

Oil and Gas 0.19∗∗∗ 0.36∗∗ 0.30∗∗

Basic Materials 0.23∗∗ 0.27∗∗ 0.22∗∗

Industrials 0.20∗∗ 0.29∗∗∗ 0.18∗∗∗

Consumer Goods and Services 0.23∗∗ 0.29∗∗ 0.36∗∗

Health Care 0.19∗∗ 0.25∗∗ 0.20∗∗

Utilities 0.18∗∗ 0.21∗∗ 0.33∗∗

Financials 0.25∗∗∗ 0.32∗∗ 0.44∗∗

Technology Information 0.22∗∗ 0.14∗∗∗ 0.11∗∗

Panel B. Expectations of monetary policy changes (t0: June 23, 2022)

Oil and Gas 0.25∗∗ 0.39∗∗∗ 0.33∗∗∗

Basic Materials 0.17∗∗ 0.31∗∗∗ 0.24∗∗

Industrials 0.23 0.34∗ 0.23∗∗

Consumer Goods and Services 0.28∗∗ 0.46∗∗ 0.58∗∗∗

Health Care 0.22∗∗ 0.26∗∗∗ 0.20∗∗

Utilities 0.27∗∗∗ 0.39∗∗∗ 0.28∗∗∗

Financials 0.34∗∗ 0.48∗∗∗ 0.41∗∗∗

Technology Information 0.15 0.12∗∗ 0.12∗∗∗

Notes: ∗, ∗∗, ∗∗∗ denote the statistical significance at the 10%, 5% and 1% levels, respectively.

solve this problem. One of the major characteristics of this econometric
tool consists of isolating the effect of surprising news or unusual events on
stock prices by assuming that the timing and nature of the event are exoge-
nous (MacKinlay, 1997). However, this cannot be valid when the event is
associated with economic expectations or monetary policy announcements
that may be expected or endogenous to market states (Eden et al., 2022).
Further work using short windows (i.e., hours) is required to lessen the
probability of drawing confounding outcomes. This could be an important
area for future research.

5. CONCLUSIONS

Nowadays, policymakers are highly concerned by testing if inflation ex-
pectations are becoming unanchored from the target, as this would reflect
the level of the central bank’s credibility in the eyes of financial markets.
As policymakers move to mitigate inflation pressures, higher and unan-
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chored inflation expectations could disturb the achievement of this goal.
Because of escalating inflation projections and the uncertainty surround-
ing the anti-inflationary monetary policy, investors are becoming growingly
worried about the possible loss of value in their financial assets and are
therefore looking for assets with strong inflation-hedging capabilities. This
study uses an improved event study methodology to explore the reactions of
different U.S. stock industries to inflation expectations and shifts in mone-
tary policy developments in the wake of the COVID-19 crisis and the war in
Ukraine. Moreover, a downside risk analysis is conducted considering not
only investors who want to preserve capital at times of rising inflation risk,
but also investors with a more performance-oriented target or ambition.

It is robustly shown that the results of the inflation-hedging properties
of the aggregate S&P500 stock market index mask significant disparities
among disaggregated stocks. Even though the inflation-hedging capabili-
ties of the aggregate stock market have long been documented in the liter-
ature, the findings reveal that there is a substantial heterogeneity in how
sectoral and industry-level stock returns covary with anticipated inflation
and monetary policy expectations. The results also suggest that the in-
flation protection can be enhanced by concentrating on stocks in specific
sectors/industries that are more closely associated with inflation cycles (for
instance, Oil and Gas, Basic Materials and Industrials). Whilst it is possi-
ble to reduce exposure to the risk of high inflation, searching for assets that
effectively protect against inflationary pressures proves to be a complex en-
terprise. The inflation-protecting capabilities of the U.S. industries appear
to be sensitive to various stock market conditions, and distinct investors’
degrees of ambition.

More interestingly, the U.S. stock market responds more strongly to
changes in the expected policy rate path rather than inflation expectations
though with varying sensitivities depending on the specific sector/industry
under study. This result is consistent with Bauer et al. (2021), deducing
that the FOMC announcements have significant effects on the monetary
policy uncertainty. The latter is important for the transmission of pol-
icy actions to financial markets in two ways: (i) changes in expectations
about the policy rate have significant impacts on asset prices; and (ii) the
level of uncertainty over a FOMC announcement is censorious in deter-
mining how unusual policy news is transmitted to financial markets. This
underscores that policymakers need to withstand with the possibility that
financial markets may have more confidence in the central bank’s ability
and commitment to bring inflation back to the goal.

The technology sector- in particular, data processing, systems software
and electronic manufacturing- proved their great resilience to changes in
expected inflation and the uncertainty of monetary policy. Such a finding is
expected because this sector accounts for companies which generally create
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new, high value-added products that are differentiated from those already
on the market, and in turn can raise prices. Technology stocks offer the po-
tential for sizeable gains, with investors usually prepared to pay a premium
for future growth. But it is important to point out that the recent rising
interest rates tend to hurt growth stocks, and especially the tech stocks due
to their high price to earnings ratios and low dividend payments. In other
words, inflation and anti-inflationary monetary policy that raises interest
rates will cause a large decrease in the present discounted value of assets
that yield cash flows in the distant rather than the near future. Higher
rates can slow down businesses’ cash flows and stunt their reinvestment
into innovation and growth prospects. Accordingly, investors in the tech
sector should continue to pay close attention to how technology is being
increasingly deployed in the global economy and how this translates into
profitable results.

Overall, this study’s findings are relevant for mitigating exposure to infla-
tion risks and monetary policy uncertainty through portfolio construction
and diversification, as varying reactions of different stock sectors and in-
dustries have been discovered. This highlights the importance of selecting
portfolios across sectors rather than within sectors. Investors and portfolio
managers should rebalance their portfolio compositions based on different
investors’ ambition degrees and market conditions. This assessment can be
perceived as a relevant input to design appropriate hedging strategies and
make optimal portfolio allocations.

This paper points to multiple fruitful directions for research avenues. An
interesting development in this work would be to explore the role that may
be played by policy communications to keep inflation expectations well an-
chored. Future research can focus on the levels of short-run and long-run
inflation expectations, as well as on the range of disagreements for such ex-
pectations. For instance, further work can answer what are the responses
of short-run and long-run inflation expectations to a monetary policy un-
certainty shock. Such analysis would allow us to observe if long-run and
short-run inflation expectations respond dissimilarly to monetary policy
uncertainty shocks, and therefore, enhance our understanding of whether
the uncertainty of monetary policy plays a differentiated role in shaping the
expectations formation process at distinct time-horizons. These extensions
would not only strengthen the theoretical understanding of expectations
dynamics but also carry practical implications for the design of effective
monetary policy and communication strategies.
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APPENDIX

FIG. 1. The contributions of reopening and other factors to the US CPI inflation

Source: Bloomberg; BNP Paribas Asset Management (https://investors-

corner.bnpparibas-am.com/economics/us-inflation-blasts-past-expectations-as-

economy-reopens/).

Table A1. The industry-level composition of S&P 500 index for the period under study

Sector Industry % of sector

Oil and gas Integrated oil and gas 50.88%

Oil and gas equipment and services 8.13%

Oil and gas exploration and production 20.30%

Oil and gas refining and marketing 11.51%

Oil and gas storage and transportation 9.18%

Basic materials Commodity chemicals 6.71%

Construction materials 4.11%

Copper 2.71%

Diversified chemicals 1.46%

Fertilizers and agricultural chemicals 6.71%

Gold 8.02%

Industrial gases 27.73%

Metal and glass containers 3.47%

Paper packaging 8.80%

Specialty chemicals 28.45%

Steel 1.82%
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Sector Industry % of sector

Industrials Aerospace and defense 20.41%

Industrial conglomerates 13.56%

Industrial machinery 10.12%

Rail roads 11.13%

Research and consulting services 4.11%

Trading companies and distributors 2.84%

Tracking 1.32%

Consumer goods and services Internet and direct marketing retail 47.65%

Leisure products 0.31%

Restaurants 10.44%

Agricultural products 1.25%

Food distributors 1.41%

Food retail 1.43%

Household products 26%

Hypermarkets and supercenters 17.15%

Packaged foods and meats 14.79%

Personal products 2.39%

Soft drinks 21.31%

Tobacco 10.28%

Health care Biotechnology 15.66%

Health care distributors 1.65%

Health care equipment 25.73%

Health care facilities 1.06%

Health care services 4.80%

Health care supplies 1.64%

Health care technology 0.54%

Life sciences tools and services 8.56%

Managed health care 11.30%

Pharmaceuticals 29.08%

Utilities Electric utilities 62.41%

Gas utilities 1.53%

Independent power producers and energy traders 1.20%

Water utilities 3.15%

Multi-utilities 31.71%

Financials Asset management and Custody banks 8.08%

Consumer finance 4.40%

Diversified banks 27.43%

Financial exchanges and data 11.91%

Insurance brokers 5.77%

Investment banking and brokerage 6.63%

Life and health insurance 4.08%

Multi-line insurance 1.84%

Multi-sector holdings 14.23%

Property and casualty insurance 7.41%

Regional banks 7.91%

Reinsurance 0.33%
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Sector Industry % of sector

Information Technology Application software 8.79%

Communication equipment 3.42%

Data processing and outsourced services 15.67%

Electronic components 0.74%

Electronic equipment and instruments 0.53%

Electronic manufacturing services 0.48%

Internet services and infrastructure 0.54%

IT consulting and other services 4.27%

Semi conductor equipment 1.95%

Semi conductors 15.10%

Systems software 24%

Technology distributors 0.22%

Technology hardware, storage and peripherals 24.29%

Source: DataStream (Thomson Reuters).
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