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Abstract: This study delves into the impacts of the 2008 global financial crisis (GFC) and the COVID-
19 health crisis on U.S. financial indices, exploring the intricate relationship between economic
shocks and these indices during downturns. Using Markov switching regression models and control
variables, including GDP, consumer sentiment, industrial production, and the ratio of inventories-to-
sale, it quantifies the effects of these crises on the CBOE Volatility Index (VIX), Standard & Poor’s
500 (S&P 500), and the Dow Jones Industrial Average (DJIA) from Q1 2000 to Q2 2023, covering
crucial moments of both crises and stable periods (dichotomous variables). Results reveal that the
2008 crisis significantly heightened financial volatility and depreciated the valuation of S&P 500 and
DJIA indicators, while the COVID-19 crisis had a diverse impact on market dynamics, particularly
negatively affecting specific sectors. This study underscores the importance of consumer confidence
and inventory management in mitigating financial volatility and emphasises the need for robust
policy measures to address economic shocks, enhance financial stability, and alleviate future crises,
especially during endogenous crises such as financial downturns. This research sheds light on the
nuanced impact of crises on financial markets and the broader economy, revealing the intricate
dynamics shaping market behaviour during turbulent times.

Keywords: GFC; COVID-19 crisis; financial indices; U.S. economy; Markov switching model;
economic shocks

1. Introduction

The occurrence of recessive periods (a.k.a. crises) in the global economy, when viewed
through the lens of financial indicators, can be attributed to several factors. These include
information asymmetries in goods and services markets, the influence of economic policies,
and the productive dynamics of economic sectors (Kendrick 1961a, 1961b; Østrup et al.
2009). Furthermore, exogenous factors, such as health crises or natural disasters, also impact
the nature of key macroeconomic indicators, introducing a certain degree of volatility to
financial benchmarks (Prasad et al. 2022).

According to Moseley (2011), the U.S. economy has undergone multiple economic
fluctuations in the growth of its Gross Domestic Product (GDP), leading to periods where
the cycle becomes recessive, thus establishing structural crises within the economy (Kotz
2013). Since the Great Depression in 1929, only the GFC (where high-risk loans were
present) and the COVID-19 crisis have had a similar impact on the levels of macroeconomic
indicators, financial benchmarks, and social welfare of both the U.S. and global population
(de la Luz Juárez et al. 2015; Shibata 2021).
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Despite the similar impacts of these two crises on the U.S. economy, they exhibit three
important differences. According to Borio (2020), the first characteristic is the exogenous
nature of the COVID-19 crisis compared to the crisis stemming from asymmetries in
economic sectors, such as the financial sector (GFC). The second differentiating factor is the
uncertainty generated by the lack of control over independent factors of the economy in
the COVID-19 crisis, an aspect that is entirely controllable during the GFC since it stems
from human behaviours. Finally, global magnitude, where the COVID-19 crisis had a much
broader contagion effect compared to the GFC, albeit with greater depth and economic
repercussions (Borio 2020).

Although both crises had important impacts and transmissions on the global economy
and market efficiency, they differed in several key characteristics. Choi (2021) states
that the GFC primarily affected consumption and investment levels through reduced
credit availability and widespread interest rate hikes in the aggregate demand equation.
Conversely, the COVID-19 crisis impacted the population through aggregate supply via a
radical decrease in the labour force and production due to lockdown measures.

Moreover, Strauss-Kahn (2020) highlights the differences between the GFC and the
COVID-19 crisis in terms of their impact on global banking stability. While the GFC
stemmed from overleveraged real estate growth, resulting in a burst bubble and subsequent
wealth consolidation impacting aggregate demand, the COVID-19 crisis, like an exogenous
shock, primarily affected production and, soon after, aggregate demand. During the
COVID-19 crisis, banks played a supportive role by implementing global credit freezing
measures to prevent widespread bankruptcies and job losses.

Furthermore, the transition from recession to recovery was slower in the COVID-
19 crisis due to the lack of control over the pandemic compared to the GFC. Monetary
policy responses also differed, seeking a shift from an expansive to a recessive policy in
the GFC while, in the COVID-19 crisis, supporting an expansionary response to promote
economic recovery. In terms of international cooperation, the response to the COVID-19
crisis involved greater multilateral cooperation compared to the GFC, aiming to establish a
monetary policy conducive to economic recovery (Strauss-Kahn 2020).

On the other hand, the effects of central bank interventions differ significantly between
the two crises. For instance, during the COVID-19 crisis, policies promoting stability among
international goods and services markets have yielded positive effects, complemented by
counter-cyclical measures aimed at stabilising economies and bolstering consumer con-
fidence. In contrast, during the GFC, the application of pro-cyclical policies exacerbated
economic downturns, hindering recovery efforts and amplifying market volatility (Cortes
et al. 2022). Bhar and Malliaris (2021) examined the U.S. monetary policy and its effective-
ness in the 2008 financial crisis, comparing it with the COVID-19 crisis. They concluded that,
although there were some differences between both crises, the unconventional monetary
policy used in the financial crisis provided valuable lessons for the COVID-19 crisis, where
monetary policy was more assertive in economic reactivation. During the GFC, monetary
policy was tighter in terms of adjustment in the money supply, unlike the COVID-19 crisis.

Also, during the COVID-19 pandemic, fiscal policy responded with unprecedented
stimulus measures worldwide, including direct payments, enhanced unemployment bene-
fits, and business support programmes, aiming to cushion the economic impact of lock-
downs and bolster consumer spending (Cortes et al. 2022). In contrast, during the GFC,
fiscal policy initially leaned towards austerity measures, characterised by budget cuts
and reduced government spending, exacerbating economic downturns and prolonging
recovery efforts (Stiglitz 2010).

Furthermore, a key element in the COVID-19 crisis, absent in the GFC, is the widespread
uncertainty and the quick reaction of policymakers. According to Spatt (2020), uncertainty
was much higher during COVID-19 compared to the GFC. However, policymakers’ re-
sponse was slower during the COVID-19 crisis than in the GFC owing to multiple exoge-
nous factors that were beyond their control.
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Additionally, the 2008 financial crisis and the 2020 COVID-19 health emergency caused
turbulence in financial markets that had, in itself, a deep and widespread impact inter-
nationally. This situation was reflected in the performance of the VIX index and market
valuation indicators, such as the S&P 500 and the DJIA. Examining the behaviour of the
VIX index, which reflects the levels of volatility associated with the U.S. financial market,
during the GFC (2007–2009), the index peaked in the fourth quarter of 2008, reaching a
maximum average of 58.59 points over the analysis period. Conversely, during the COVID-
19 pandemic (2020–2022), the second quarter of 2020 saw the index top at 34.49 points, on
average. This indicates that during the financial crisis period, there was higher volatility
compared to the health crisis (Federal Reserve Bank 2023).

During the GFC, the S&P 500 index hit its lowest point in the first quarter of 2009,
dropping to 805 points. Conversely, during the COVID-19 pandemic, the lowest valuation
occurred in the second quarter of 2020, with the index at 2926 points. This pattern is also
observed in the DJIA, which stood at 7757 points in the first quarter of 2009 during the
GFC and at 24,570 points during the second quarter of 2020 (Federal Reserve Bank 2023).
The comparison between the 2008 financial crisis and the COVID-19 pandemic reveals the
magnitude and global reach of these events, as evidenced by instability in the financial
markets. While the higher volatility during the GFC suggests deeper systemic issues, the
sharp fluctuations in market indices during both crises underline the disruptive effects
on investor confidence and asset prices. These observations highlight the need for robust
risk management strategies and proactive policy responses to mitigate future crises and
safeguard financial stability globally.

In this regard, the principal objective of this study is to identify how the U.S. financial
markets reacted to the presence of the GFC and the COVID-19 pandemic crisis in order to
quantify which crisis had a greater impact on financial markets. Thus, given its endogenous
nature, the GFC is expected to have had a greater impact on financial indicators compared
to the COVID-19 crisis.

To reach our goal, we use a Markov switching model to estimate the GFC causal effects
on volatility levels (meaning an increase in the VIX) and valuation (meaning a decrease
in the S&P 500 and DJIA) compared to the COVID-19 pandemic crisis in the U.S. This
article is divided into six sections in addition to this introduction. In the following section,
we discuss the nature and consequences of both crises. Section 3 provides an empirical
literature review, while the fourth describes the data source and presents the methodology
employed. The following section displays the descriptive statistics and results. Finally, a
discussion and conclusions are presented at the end of the article.

The contributions of this paper to the current financial literature are several. First, it
compares the impacts of the GFC and the COVID-19 pandemic on financial markets. Second,
it analyses how these crises differed in terms of their causes, economic consequences, and
policy responses. And third, it aims to quantify which crisis had a greater impact on
financial indicators. The novelty of our approach is that, while research exists on both crises
individually, this paper focuses on a comparative analysis and establishing a quantifiable
measure of their impact. Finally, understanding how different types of crises affect financial
markets will help develop better risk management strategies and policy responses for
future events.

2. Nature and Consequences of the GFC and COVID-19 Crisis

In order to analyse the nature of the GFC, it is recognised that the GFC is characterised
by high-risk lending practices, stemming primarily from four key features (Gerardi et al.
2008). First, high-risk borrowers needed tailored assistance and stricter credit standards,
but rating agencies failed to assess this risk effectively. Second, loans were extended to
individuals with multiple debts, as relaxed selection criteria boosted the previous GFC
conditions. Third, borrowers often lack awareness of the interest rates aligned with their
risk profiles, and such knowledge could have deterred them from pursuing mortgages.
Finally, bundling high-risk loans with low-risk mortgages obscured the true risk assessment,
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hence earning them the name Subprime. However, it is essential to understand the root
causes before delving into the economic repercussions.

According to Schwartz (2009), the GFC was incubated amidst the U.S. economic
dynamics of the 1990s, characterised by a housing bubble and mortgage leveraging from
2007 to 2009. Corporate relocations, labour-intensive production, and reduced production
costs fostered lower inflation rates and subsequently lower mortgage interest rates during
the 1990s. This led to a surge in real estate, driving economic expansion. Stiglitz (2010)
adds to that consumption habits, particularly among low-income Americans, which further
pumped the crisis. A graph illustrates a negative correlation between personal savings and
logarithmic mortgage loans during periods of economic expansion, indicating increased
borrowing and decreased savings, especially among low-income individuals.

Furthermore, structural interest rate shifts in 2005 globally escalated mortgage inter-
est rates, stretching borrowers’ repayment capacities. The influx of high-risk applicants,
coupled with relaxed loan approval standards, led to an accumulation of risky loans, in-
creasing default probabilities and ultimately precipitating the financial crisis. Additionally,
packaging high-risk mortgages with low-risk ones, known as “wrapped debt”, fostered
hidden risk assessments and exacerbated liquidity issues in the financial system.

Thus, the GFC, a culmination of risky financial practices and macroeconomic factors,
was pumped by lax lending criteria, multiple loan bundling, borrower risk perception
gaps, and risky debt packaging. A combination of corporate relocations, relaxed monetary
policies, and consumer spending habits amplified the crisis, compounded by inadequate
risk evaluation by banking institutions and the practice of bundling debts. Policy responses
included promoting responsible borrowing, implementing restrictive monetary policies,
and imposing stricter lending criteria to mitigate mortgage defaults (Stiglitz 2010).

On the other hand, the initial nature of the COVID-19 health crisis is attributed to
an external agent, in the form of a disease or a pandemic that not only affects human
beings but also spreads to the global economy. The World Health Organization (WHO)
declared a public health emergency in January 2020 and announced a pandemic in March,
both in the U.S. and worldwide (Congressional Research Service 2021). The WHO traced
the initial infection point to China, but Europe, particularly Italy, emerged as the global
epicentre, leading to widespread transmission worldwide. By November 2021, there were
approximately 246.6 million cases and 5 million deaths globally, with the U.S. recording
103.3 million cases and 1.13 million deaths by June 2023 (Congressional Research Service
2021; World in Data 2024).

To stop transmission, widespread quarantine policies were implemented globally,
including at local levels. However, while effective in reducing virus spread, these mea-
sures had significant negative impacts on both economic and health aspects. Quarantines
induced stress at the public health level and long-term economic pressure, exacerbating
the growth of mental health disorders, particularly in households where remote work
was feasible. The proliferation of COVID-19 also contributed to the rise of other diseases,
notably mental illnesses, necessitating dynamic quarantine or isolation approaches (Dyer
2020; Zhang et al. 2022).

Simultaneously, governments worked to fortify hospital networks, particularly to
address respiratory illnesses. However, even before the pandemic, hospital capacity to
manage respiratory diseases was deficient, especially in low-income regions with high pop-
ulation densities. During peak transmission periods, ICU capacity was particularly strained,
underscoring the importance of having enough resources, including iron lungs (Dyer 2020).
The surge in demand for medical technology supplies during the pandemic, especially in
the U.S., highlighted the urgent need for comprehensive emergency preparedness plans,
particularly focusing on small ICU-equipped hospitals.

The GFC resulted from risky financial practices and lax lending standards, leading to
defaults and a financial meltdown. In contrast, the COVID-19 health crisis, triggered by
an external agent, caused widespread economic disruption through quarantine measures.
While effective in reducing virus spread, these measures had significant negative economic
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and health impacts, underscoring the need for improved healthcare infrastructure and
emergency preparedness for future pandemics.

In the comparative analysis of both crises, it is crucial to recognise that, despite their
different roots, the economic results are remarkably similar. For example, both crises yield
an important decrease in the GDP and other key macroeconomic variables. This similarity
in outcomes suggests the existence of underlying patterns in economic dynamics that
warrant deeper scrutiny. In this regard, while the causes may vary, it is essential to identify
common factors perpetuating these cycles of slowdown and their devastating effects on
the global economy (see Table 1).

Table 1. Economic consequences comparison of the GFC and COVID-19 Crisis.

GFC COVID-19 Crisis

The vulnerability of credit-dependent companies increased as
their borrowing capacity weakened, leaving them more
exposed to economic cycles (Yeager 2011).

Deep global health impacts, exposing healthcare system
vulnerabilities and prompting unprecedented government
responses (Abrams and Szefler 2020).

The financial crisis substantially affected Total Factor
Productivity (TFP), leading to a decrease in real wages and
savings rates (Jermann and Quadrini 2016).

Job destruction and high unemployment resulting from pandemic
containment measures led to a household crisis by reducing real
incomes (Almeida et al. 2021).

Mortgage defaults resulted in home loss, decreased
purchasing power and exacerbated wage inequality, led to an
increase in the number of people living in poverty (Mian and
Sufi 2010).

The pandemic led to an increase in poverty rates and economic
inequality levels, disproportionately increasing the number of
households living in poverty (Almeida et al. 2021; Han et al. 2020).

The volatility of the U.S. financial market significantly affected
Latin American markets (Dufrénot et al. 2011).

The pandemic caused wage disparities, with blue-collar workers
and ethnic minorities negatively hit hard, while those with higher
education and administrative roles less so (Gambau et al. 2022).

Increased credit regulations and a reduction in consumer
loans, led to more responsible credit policies (Stiglitz 2010).

Bankruptcies, particularly among micro, small, and
medium-sized firms, were on the rise due to low sales and
investments (Shen et al. 2020).

The decline in household wealth due to the loss of value in
homes and financial assets led to a reduction in consumers’
spending capacity (Ocampo 2009).

Low productivity and profitability in businesses stemmed from
rising production costs and narrow profit margins (Shen et al. 2020).

International financial regulations were adapted and
strengthened to prevent cross-border financial crises and
promote global market stability (Stiglitz 2010).

Historic declines in global stock markets have led to substantial
wealth loss and economic consequences, while financial contagion
among banks has intensified during the COVID-19 pandemic,
increasing systemic risk (Baker et al. 2020; Lyócsa et al. 2020).

Source: Prepared by authors.

Both crises have intensified the susceptibility of credit-dependent firms and worsened
economic disparities, notably impacting household spending ability and increasing poverty
levels. While the GFC crisis mainly affected finance, COVID-19 has profoundly influenced
global health, prompted unprecedented governmental actions, and widened disparities
among demographic groups. Moreover, both crises spurred regulatory changes aimed
at bolstering financial stability and averting future crises. These findings underscore the
intricate and diverse nature of economic shocks, highlighting the need for comprehensive
policy measures to alleviate their negative repercussions and foster resilience in the face of
forthcoming adversities. Extensive studies have delved into the multifaceted impacts of
both the GFC and the COVID-19 pandemic on various financial indicators, shedding light
on the complexities of these economic upheavals and providing information on strategies
for mitigation and recovery.

3. Literature Review

Financial markets are exposed to many forces that shape their behaviour. Crises,
such as the recent COVID-19 pandemic and the GFC, represent significant disruptions
with the potential to dramatically alter market dynamics. This review delves into the
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interplay between these crises, financial market volatility, and different approaches. For
example, Grima et al. (2021) investigate the impact of the COVID-19 crisis in the U.S. on
current volatility levels. The authors employed techniques such as Johansen cointegration
to examine the long-term relationship between the VIX Index and COVID-19 cases, as well
as major stock market indices. Additionally, they applied Fully Modified Least Squares to
estimate the long-term effects of the analysed variables on stock markets (Grima et al. 2021).

Based on the findings introduced, a close relationship between COVID-19 cases and
financial market volatility is obvious. Cointegration was found between the VIX Index
and COVID-19 cases in the U.S., indicating a significant impact of the pandemic on market
volatility in the country. Furthermore, cointegration was identified between the VIX Index
and major international stock market indices, suggesting an interaction between market
volatility and the performance of global stock markets (Grima et al. 2021). Such cointegra-
tion also implied a cross-cutting impact of pandemic-related events on risk perception and
the performance of financial markets both nationally and internationally.

Manda (2010) conducted a study to gauge the behaviour of the S&P 500 index during
periods of crisis, focusing particularly on the GFC and the COVID-19 crisis. A Markov
switching model was employed with three regimes to characterise periods of calm, volatility,
and turbulence in market behaviour, aiming to identify explanatory variables that could
anticipate the likelihood of volatile or turbulent regimes in the market (Manda 2010).

The study findings suggest that the VIX index, along with other assets such as gold,
WTI oil futures, and the dollar index, play a significant role in volatile and turbulent market
regimes, particularly in assessing the S&P 500 during crises like the GFC and the COVID-19
pandemic. These conclusions underscore the importance of investor risk perception and
its impact on market dynamics. Moreover, the study indicates that the S&P 500, being
one of the most widely tracked and representative stock indices of the U.S. market, may
be influenced by these volatility factors, potentially carrying significant implications for
investors and financial stability overall (Manda 2010).

The conclusions of the study emphasise the relevance of analysing movements in the
S&P 500 as a barometer of overall market sentiment and investor confidence, especially
during times of economic uncertainty. Furthermore, they highlight the importance of
understanding market volatility drivers, such as VIX index behaviour and other relevant
assets (Manda 2010). This understanding could be crucial for investors and analysts in
making more informed decisions and crafting more effective risk management strategies
in a financial environment characterised by its complexity and increasing dynamism
(Manda 2010).

Shehzad et al. (2021) examine the asymmetric impact of the COVID-19 pandemic
and the GFC on the valuation of companies associated with the DJIA index and oil price
formations. They seek to determine how these crises affect financial markets disparately,
especially in terms of peril, variability, and risk. Simultaneously, they explore the risk
premium associated with post-crisis periods by means of an Exponential Generalized
Autoregressive Conditional Heteroskedasticity (EGARCH) methodology used in the subse-
quent chapter to calculate the risk premium.

During this crisis, the volatility of both markets reached historically high levels, even
surpassing those observed during the GFC. This underscores the importance of under-
standing how different crises affect financial and energy markets, emphasising the need for
policies that promote financial sustainability and help investors when facing future crises
(Shehzad et al. 2021). Also, Gomez-Gonzalez et al. (2024) employ a multi-country FAVAR
model to analyse how financial, macroeconomic, and policy uncertainty shocks in the U.S.
affect credit growth and stock returns in five major recipients of U.S. investment from
1950 to 2019. This approach captures the intricate global interdependencies, revealing that
U.S. macroeconomic shocks predominantly act as demand shocks in developed economies,
reducing credit availability and adversely affecting financial markets and real production.
The findings underscore the importance of policies that bolster domestic demand and
mitigate financing costs during periods of heightened uncertainty in the U.S. (reflected in
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recessive GDP periods), emphasising the need to monitor uncertainty in both the U.S. and
local markets to design effective economic policies.

On the other hand, Chen and Yeh (2021) examine how the GFC and COVID-19 im-
pacted U.S. financial indices, controlling for producers’ confidence through the Industrial
Production Index (IPI). Using an event study combined with a GARCH specification, where
the event study variables are the valuations of the NYSE and AMEX, the authors show that
the announcements of these crises and the IPI had significant effects on the valuation of the
indices. The COVID-19 crisis highlighted more pronounced differences between the returns
of the NYSE and AMEX. The effect of the IPI was aimed at controlling the variability of
returns in the NYSE and AMEX series, exogenising the productive capacity of investors,
and allowing the valuation of these indicators to be influenced solely by market conditions.

Kanzari et al. (2023) develop a novel approach employing long short-term mem-
ory (LSTM) networks to investigate the role of sentiment in predicting macro-financial
instability. Their methodology utilises emotional data from various sentiment indices,
demonstrating that incorporating such data significantly improves the predictive accuracy
of financial stress levels compared to models relying solely on historical financial stress
and risk values. It concludes that sentiment, particularly consumer and investor sentiment,
plays a crucial role in destabilising the financial system and can serve as a vital tool for
forecasting financial instability. This has important implications for policymakers and
investors, suggesting that monitoring sentiment indices can lead to improved portfolio
management and proactive measures against financial instability. Additionally, the study
highlights the potential of hybrid models combining LSTM and GRU to further enhance
predictive performance, albeit noting limitations related to input feature sensitivity and
memory requirements.

The growth of GDP, the increase in industrial production, and the rise in the consumer
sentiment index have positive effects on financial indicators such as the S&P 500 and DJIA.
This economic growth and resulting confidence drive up stock prices and reduce market
volatility, as investors tend to hold onto their investments for the long term in a stable
economic environment. In summary, these economic factors strengthen financial indicators
and stabilise the market. In this regard, once the social and economic consequences of both
crises have been assessed, we proceed to analyse the effects of each crisis on the behaviour
of financial indicators in the U.S. economy. We employ an additional set of control variables
to determine which of the crises had a greater impact on macroeconomic indicators.

4. Data and Methods

To compute the effects of the 2008 financial crisis and the COVID-19 pandemic crisis,
this analysis proposes the use of Markov switching regression models or regime switching
models. The goal is to establish the impacts that different crises have on each regime,
considering periods of high volatility and absence of volatility in the case of the analysis
of the VIX index or the appreciation and depreciation of financial indicators such as the
S&P 500 and the DJIA. At the same time, this study will identify the probabilities of
regime changes.

4.1. Data

Seeking to assess the effects of the financial and COVID-19 crises on the financial
indicators of the United States, quarterly data was collected from the third quarter of 2000
to the second quarter of 2023. This timeframe is chosen so as to encompass key moments of
both crises and contrast them with periods of economic stability. Financial indicator data
is recorded daily and averaged quarterly to ensure comparability in the analysis with the
vector of control covariates. This approach allows for a precise evaluation of the impacts,
while ensuring consistency in capturing temporal effects (Baba and Sakurai 2011).

The data on the main financial indicators were obtained from Investing.com (2023),
using the daily market closing values and subsequently weighting them quarterly. Simul-
taneously, information was gathered for the vector of control covariates, which includes
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key economic efficiency measures. These measures encompass the U.S. GDP, the Univer-
sity of Michigan Consumer Sentiment Index, the Industrial Production Index, and the
inventory-to-sales ratio (Baba and Sakurai 2011; Chowdhury et al. 2022).

The GDP represents the total value of all goods and services produced within the U.S.
economy in a specific quarter. The University of Michigan Consumer Sentiment Index
shows consumer confidence in the economy, where low values imply a loss of consumer
confidence, and conversely when it is ascending. Additionally, the Industrial Production
Index reflects the variation in total production across manufacturing, mining, and public
utility sectors in the country. Finally, the inventory-to-sales ratio consolidates information
on companies’ ability to sell their inventories, offering a measure of economic health. The
data were obtained from the Federal Reserve Bank in 2023.

These variables provide a comprehensive overview of the state of the economy, evalu-
ating everything from aggregate production to consumer confidence and industrial sector
performance. The selection of these covariates is based on previous research (Baba and
Sakurai 2011; Chen and Yeh 2021; Chowdhury et al. 2022; Federal Reserve Bank 2023;
Gomez-Gonzalez et al. 2024; Kanzari et al. 2023; Ratanapakorn and Sharma 2007), support-
ing their relevance for analysing the effects of the financial and COVID-19 crises on the
U.S. economy.

The choice to utilise these variables in levels is underpinned by a multitude of advan-
tages that enhance the analytical process: (i) Employing transformations on indices can lead
to model underspecification, potentially missing the precise effects of these indices on de-
pendent financial variables; (ii) Application of logarithms to indices could produce skewed
interpretations of the variables’ impacts on financial indicators; and (iii) Comparable stud-
ies advocate for the use of variables in levels, enhancing the precision and robustness of
the model estimation process (Baba and Sakurai 2011; Chowdhury et al. 2022).

Finally, to measure the effects of the crises, two dichotomous variables are used,
reflecting the quarters in which the duration of the crises is perceived. The time period of
the financial crisis spanned from the first quarter of 2007 to the last quarter of 2009, and of
the COVID-19 pandemic crisis from the last quarter of 2019 until the second quarter of 2021
(Bhatia and Gupta 2020; Centers for Disease Control and Prevention 2022).

4.2. Econometric Strategy

The regime-switching model (a.k.a. Markov switching Model) is a tool that allows
for parameter estimation based on regime changes or states. This model, developed
by Goldfeld and Quandt (1973) and expanded by Hamilton (1989), is primarily used to
estimate asymmetries in the economy and, in this case, to calculate asymmetries between
financial indicators in the presence of different states of the economy (Baba and Sakurai
2011; Di Persio and Vettori 2014). In this regard, we will employ the approach of Goldfeld
and Quandt (1973) for the estimation process.

This model establishes n states or regimes, defined according to the dynamics of
financial indicators. Goldfeld and Quandt (1973) propose computing the equation of these
states (see Equation (1)). The regimes represent changes in the mean and/or variance of a
time series, facilitating the analysis of data with different behaviours in different periods.
For example, in the VIX index, regime changes range from low volatility to medium or high
volatility, and vice versa. As for the S&P 500 and DJIA indicators, it involves transitioning
between periods of low to medium or high valuation, and vice versa.

Yst = Cs + αXst + βsZst + εst i f s = 1, . . . , n (1)

The scale t corresponds to time measured in quarters from Q3 2000 to Q2 2023, while
the scale s represents the unobserved states or regimes of the estimation process. The
selection of the number of states primarily depends on the ability of the modelling structure
to capture the complexity of economic series and compute the levels of variability among
them. Therefore, the choice of the number of states relies on minimising the Markov
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switching criterion. Finding the value that minimises this criterion determines the desired
number of states (Smith et al. 2006).

In the case of the estimating equation, the dependent variable Yst comprises a set of
financial variables of interest, namely, financial indices. On the other side of the equation,
cs corresponds to the intercept of each state. Additionally, Xst represents the matrix of
invariant independent variables of their state, which corresponds to our set of dichotomous
variables reflecting the quarters where events occurred. Finally, the formation of the
matrix of independent variables that vary depending on the state Zst represents our vector
of independent variables showing macroeconomic dynamics. Lastly, the error variable
is included.

Using a probabilistic approach, the conditional transition probability matrix between
regimes is estimated, considering a maximum of four states. This matrix, size n × n, where
n represents the number of states, is derived from the maximisation of likelihood and the
minimisation of the Akaike Information Criterion (AIC) statistic (Baba and Sakurai 2011).
It is important to highlight that the probabilities between regimes are determined through
two equations established through this likelihood maximisation process. Based on this
probability matrix, the propensity of the economy to experience periods of high volatility
and low returns in U.S. financial indicators is analysed. The analysis was conducted
using R. 

f1(yi|xi) = Pr
1
(y1|x1) + (1 − Pr

1
)(y1|x1) = 1

...
...

fn(yn|xn) = Pr
n
(yn|xn) + (1 − Pr

n
)(yn|xn) = 1


In the formation of the transition matrix:

T =

[
Pr11 (1 − Pr1n)

(1 − Pr2n) Prnn

]
It is important to note that this analysis focuses on examining the effects of short-

term economic and financial crises on financial indicators. Therefore, methods such as
cointegration are not employed in the analytical process. Instead, this study prioritises
approaches that can effectively capture the immediate impacts and fluctuations resulting
from these crises on financial markets.

Markov switching models are indispensable for our research, offering a robust method
to capture economic asymmetries and analyse diverse financial environments. With these
models, we can study how key financial indicators, such as the VIX, S&P 500, and DJIA,
respond to different conditions, from high volatility to stability. Moreover, they help us
identify regime changes and predict their likelihood, which is crucial for understanding
the impact of disruptive events like financial and health crises on market dynamics and
economic indicators. This predictive capability informs decision making and enables
proactive planning for future scenarios.

5. Descriptive Statistics and Results
5.1. Descriptive Statistics

This section provides a descriptive analysis of the variables of interest to examine
the prospective outlook of the financial and economic series associated with the study.
Accordingly, we proceed to examine the corresponding series of financial indicators across
multiple time periods, considering contexts with and without volatility stemming from
financial or COVID-19 pandemic crises. The goal is to identify the initial behaviour of the
variables used in this study in the contexts mentioned.

Additionally, unit root tests are employed to evaluate the behaviour of the series.
These tests determine whether or not the series is stationary, thereby shedding light on how
crises could impact changes in the financial index series. They reveal the effects of both
external and internal factors on series volatility. To assess this, an analysis is conducted
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both at levels and with logarithmic transformation using the Augmented Dickey–Fuller
(ADF) test (Pandey and Kumari 2021).

In this regard, we check the average of financial indicators for the U.S. in the current
context of the financial crisis, the pandemic, and regular periods (when the economy is
unaffected by any economic or social crisis) (see Table 2). It is possible to identify that for
the VIX index, the average volatility during the 2008 GFC was much higher compared to
the COVID-19 pandemic health crisis, and even more so for regular periods. This pattern is
also seen when logarithms are applied to this index (Pandey and Kumari 2021).

Table 2. Economic variables average across crises and regular periods.

Variables 2008 GFC
(2007 Q4–2009 Q2)

COVID-19
Pandemic Crisis

(2019 Q4–2021 Q3)

Inter-Crisis
Periods

VIX Index (in units) 32.92 23.81 18.50
S&P 500 Index (in units) 1155 3551 1838
DJIA Index (in units) 10,662 29,455 16,086
Growth of GDP (in percentage) −0.18 1.17 1.16
Industrial Production Index (in units) 95.22 97.29 97.17
Consumer Sentiment Index (in units) 65.57 82.99 84.37
Sales-to-Inventory Ratio Index (in units) 1.30 1.56 1.32

Source: Prepared by authors.

The values of financial indicators, such as the S&P 500 and the DJIA indices, are clearly
lower during the period associated with the financial crisis, followed by regular periods.
In contrast, during the COVID-19 pandemic health crisis, the values of these indices were
higher compared to regular periods. These outcomes suggest a positive influence on
the average valuation of these indicators. At first glance, the COVID-19 pandemic crisis,
being exogenous to the economy, did not have a substantial effect on the valuation of the
corresponding indices.

Additionally, one of the sectors that gained the most strength during the pandemic
was the technology sector (Günsür and Bulut 2022). This implies that the demand for
technological goods due to the pandemic was reflected in an increase in the market value
of the stocks of companies within the sector. This led to an appreciation of their value and
thus contributed to the increase in the valuation of these financial indices.

In the same way, with respect to GDP growth, the context of the financial crisis
clearly had a negative impact on the continuous growth of production. However, the
COVID-19 crisis and regular periods entailed maintaining consistent growth over time.
Initially, this was due to the decrease in the installed capacity of companies during the
mortgage crisis compared to the COVID-19 crisis, where there was no massive destruction
of entrepreneurship, coupled with policies to stimulate consumption and investment in
the pandemic.

In the case of the industrial production index and the consumer sentiment index, it
is possible to perceive that during the financial crisis, the rebound of the index was low
in comparison to other periods. This indicates that structural economic crises negatively
affect both continuous production and consumer confidence. The inventory-to-sales ra-
tio increased during the COVID-19 pandemic, indicating that production or inventories
continued to grow, but consumption of these products did not grow at the same rate.

On the other hand, we examine the behaviour of financial indicators in the United
States across normal and crisis periods through a density plot. This analysis is pivotal
for understanding how economic crises impact financial markets compared to periods
of stability. By comparing data distributions in these diverse contexts, we can pinpoint
significant patterns and changes in the volatility and valuation of financial indices. Such
an approach enables us to assess market resilience and provides a robust foundation for
shaping economic policies that mitigate the adverse effects of future crises (Figure 1).
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Figure 1. Comparison of Density Plots for Financial Indices in the United States During Crisis and
Normal Periods. Source: Prepared by authors.

In the case of the VIX index, which reflects the levels of volatility present in the United
States financial market, an intriguing trend in its behaviour can be observed across different
economic contexts. During periods of economic stability, the density distribution tends to
skew towards the right side of the graph, indicating normal levels of volatility within the
analysed period (Figure 1).

However, upon examining both crises, a distinct pattern emerges. During these crises,
the density distribution exhibits a leftward skew on the graph, implying an accumulation
of higher levels of volatility in the market. It is noteworthy that, between the two crises,
the GFC is perceived as the one that generated a greater level of volatility in the market
(Bhar and Malliaris 2021). This is because the median of the density distribution is more
skewed towards the left side of the graph, indicating a higher concentration of observations
at higher volatility levels (Figure 1). This could be attributed to the endogenous nature of
the crisis (Bhar and Malliaris 2021).

In the case of the Standard & Poor 500 and the Dow Jones Industrial Average indices,
distinct behaviour is observed. While both crises resulted in increased volatility levels
above stable periods, a significant divergence in their impact is also noticeable. During the
COVID-19 crisis, a growth in the valuation of the financial assets of leading U.S. companies
was evident compared to the GFC. This phenomenon suggests a greater resilience and
adaptability of the market amid the COVID-19 crisis in terms of financial asset valuation.

Conversely, during the GFC, characterised by a widespread systemic crisis affecting ag-
gregate demand, consumption, and investment levels, the economic landscape underwent a
significant downturn. The crisis reverberated across multiple sectors, leading to widespread
job losses, business closures, and a contraction in economic activity. Consequently, amidst
this turbulent period, there were no discernible winners, as reflected in the right-skewed
density distribution on the graph (Figure 1). The pervasive economic challenges faced by
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industries and individuals alike underscored the severity and depth of the crisis, highlight-
ing the need for comprehensive interventions and policy measures to stabilise the economy
and restore confidence in the financial markets (Bhar and Malliaris 2021).

The following lines focus on estimating the process of time series stationarity. In this
regard, the Augmented Dickey–Fuller (ADF) tests are applied to the financial indicators
and associated macroeconomic indicators. Initially, most variables in levels lack stationarity,
except for the inventory-to-sales ratio index and the industrial production index. This may
be due to the influence of volatility within the series at points where there are market asym-
metries or to the COVID-19 crisis. On the other hand, in the analysis of their growth rates,
the estimation processes are completely stationary. However, the application of growth
rates is determined because the condition of stationary series persists in a logarithmic
transformation. Nevertheless, for the rest of the analysis, logarithm series are preferred, as
they enhance the analysis and allow for better verification of the hypotheses. Subsequently,
estimation processes or regressions associated with the object of analysis are encouraged
(see Table 3).

Table 3. Stationarity analysis of variables in levels and growth rates.

Variables ADF p-Value Stationarity

Levels
VIX Index (in units) 0.3453 Non-stationary
S&P 500 Index (in units) 0.9274 Non-stationary
DJIA Index (in units) 0.8388 Non-stationary
Gross Domestic Product (in units) 0.9999 Non-stationary
Industrial Production Index (in units) 0.0486 Stationarity
Consumer Sentiment Index (in units) 0.8450 Non-stationary
Inventory-to-Sales Ratio Index (in units) 0.0355 Stationarity
Growth rates
Growth of VIX Index 0.0100 Stationarity
Growth of S&P 500 Index 0.0100 Stationarity
Growth of DJIA Index 0.0100 Stationarity
Growth of Gross Domestic Product 0.0358 Stationarity
Growth of Industrial Production Index 0.0100 Stationarity
Growth of Consumer Sentiment Index 0.0100 Stationarity
Growth of Inventory-to-Sales Ratio Index 0.0100 Stationarity

Source: Prepared by authors.

5.2. Results of the Markov Switching Model

This study focuses on examining in detail the behaviour of financial variables in
the face of different regimes and states of behaviour, taking into account a set of control
variables. The primary objective is to understand the causal relationships underlying
changes in volatility, represented by the VIX index, as well as the appreciation of key
financial indices, such as the S&P 500 and the DJIA, in the context of economic crises.
The likelihood ratio is used to evaluate the efficiency of the model compared to other
possible regimes, thus providing a quantitative measure of the model’s fit to the observed
data. Additionally, these results are reinforced by implementing the Akaike Information
Criterion statistic to gauge the relative quality of the model for a given dataset. To assess
the modelling efficiency, preference is given to the model that exhibits an AIC closer to
minus infinity.

When analysing the behaviour of the VIX index, it is evident that three regimes or
states are the most representative in modelling financial volatility. Specifically, during
periods of financial crisis, a significant and positive impact on VIX growth is observed,
suggesting that these events have a disproportionate influence on the market volatility
level. On the other hand, the COVID-19 crisis exhibits a lesser impact on volatility than the
GFC, highlighting the endogenous nature of the GFC, which impacts volatility levels in
three states (Di Persio and Vettori 2014). Thus, the same approach proposed by Di Persio
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and Vettori (2014) is resumed, where abrupt changes in financial indicators are evidenced
in the context of the financial crisis.

The research findings suggest that, overall, the relationships between different eco-
nomic and financial indicators and market volatility are stable across various market
conditions. This implies that the financial crisis in the U.S. resulted from interdependencies
between different markets rather than only financial contagion. However, there is limited
evidence to support the idea that deterioration in the quality of underlying assets can ex-
plain the transition from “normal” market conditions to a state or regime of high volatility.
In a Markov switching regime model, these implications could be reflected in the stability
or changes in transition probabilities between different states or regimes, as well as in the
significance of the factors driving these state changes (Di Persio and Vettori 2014; Flavin
and Sheenan 2015).

For instance, an analysis of the VIX index’s performance and an exploration of how
different economic and financial indicators affect market volatility reveal that increasing
GDP economic growth reduces market volatility. While in the initial state or regime, it may
contribute to heightened volatility with a non-significant effect (an increase of 1 percentage
point in economic growth generates an increase of 0.77 points in volatility), in subsequent
states, it tends to stabilise by decreasing volatility, particularly across the second state with
a negative effect of −1.77 points (Table 4). Also, economic growth may heighten volatility
due to investor expectations, restrictive monetary policies, and reactions to unforeseen
economic events, which are determined by the third state, which increases volatility by
0.28 points (Baba and Sakurai 2011; Bhar and Malliaris 2021). Similarly, the analysis of the
industrial production index reveals that an increase in this indicator tends to be associated
with a decrease in financial market volatility (an increase of one point in the IPI has a
negative effect on reducing volatility, as follows: −1.01 points in the first state, −0.54 points
in the second state, and −0.86 points in the third state), suggesting an inverse relationship
between industrial activity and market volatility (Di Persio and Vettori 2014; Flavin and
Sheenan 2015).

Moreover, the impact of consumer confidence on financial volatility is tested, finding
that an increase in consumer confidence can have significant effects on reducing market
volatility. Specifically, in the first and third states, an increase in consumer confidence
reduces volatility by −0.42 and −0.17 points, respectively. Conversely, in the second state,
it increases volatility by 0.08 points. Finally, the inventory-to-sales index is analysed, high-
lighting the importance of efficient inventory management in reducing financial volatility
(Flavin and Sheenan 2015). An increase in inventory levels relative to consumption can
mitigate the effects on volatility growth, underscoring the absence of market capacity to
deplete stocks and revealing consumption patterns (Table 4).

In the analysis of the logarithm of the S&P 500 financial indicator, the optimal number
of states is selected using a likelihood statistic, suggesting three states: low, medium, and
high index values. On assessing the impact of crises, it can be observed that the financial
crisis has significant negative repercussions on the behaviour of the S&P 500 series in
logarithms. There are notable repercussions in states one and three of the analysis. This
shows how the very nature of the crisis affected index dynamics, reflecting uncertainty and
volatility in the financial markets during those periods.

On the other hand, when examining the COVID-19 health crisis, the presence of this
crisis is found to be associated with positive and significant coefficients. Specifically, it
increases volatility by 0.46 points in the first state, 0.06 points in the second state, and 0.08
points in the third state. This finding can be attributed to the nature of the crisis, which not
only did not negatively affect the financial market but also boosted certain sectors, such
as technology companies. It is important to note how external events can have variable
impacts on financial markets, depending on their nature and the broader economic context
(Baiardi et al. 2020; Chevallier 2012).

Analysing the relationship between GDP growth and the S&P 500 financial indicator
reveals a significant positive effect in most states. This suggests that during periods of
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economic expansion, the index tends to appreciate, reflecting confidence in the overall
health of the economy and the potential growth of firms (see Table 4). Similarly, accord-
ing to Chevallier (2012), the increase in global imbalances and the lack of control in the
development of the GFC had a particular effect on aggregate indicators, where financial
indicators related to economic behaviour and futures prices suffered a setback in economic
growth. These periods were characterised by high volatility and witnessed a decline in
economic growth and market growth (Chevallier 2012).

Table 4. Coefficients associated with the Markov switching model for financial indices.

Variables VIX Log (S&P 500) Log (DJIA)
Number of States or

Regimes (2) (3) (2) (3) (2) (3)

State 1
Constant 55.76 *** 191.08 *** 1.40 *** 1.23 *** 0.15 2.40 ***

Financial crisis 7.50 *** 24.79 *** −0.03 −0.16 *** −0.04 −0.22
COVID-19 crisis 3.67 *** −0.11 0.28 *** 0.46 *** 0.20 *** −0.07

Growth GDP 0.02 0.77 0.01 ** 0.01 0.10 *** 0.01 **
PI Index −0.62 *** −1.01 *** 0.04 *** 0.04 *** 0.07 *** 0.05 ***
CS Index −0.04 ** −0.42 *** 0.00 0.00 *** −0.00 ** −0.00 *
ISR Index 18.47 *** −27.22 ** 1.61 *** 1.42 *** 1.86 *** 2.11 ***

State 2
Constant 105.99 *** 36.74 *** −2.50 *** −3.07 *** 4.04 *** 1.92 ***

Financial crisis 3.18 8.34 *** −0.00 −0.00 −0.10 *** −0.05
COVID-19 crisis 2.37 4.76 *** 0.16 *** 0.06 * 0.28 *** 0.37 ***

Growth GDP −4.11 *** −1.77 *** 0.15 *** 0.16 *** 0.01 ** 0.08 ***
PI Index −0.68 *** −0.54 ** 0.07 *** 0.06 *** 0.04 *** 0.05 ***
CS Index −0.32 0.08 *** −0.00 *** 0.00 −0.00 −0.00
ISR Index 9.68 22.24 *** 2.44 *** 3.01 *** 1.45 *** 1.91 ***

State 3
Constant 79.10 *** −0.93 *** 0.58 ***

Financial crisis 12.13 *** −0.07 *** −0.12 **
COVID-19 crisis −3.88 *** 0.08 *** 0.07 ***

Growth GDP 0.28 *** 0.22 *** 0.08 ***
PI Index −0.86 *** 0.06 *** 0.06 ***
CS Index −0.17 *** −0.01 *** −0.00
ISR Index 27.75 *** 2.43 *** 2.57 ***

Criterion
Likelihood −231.74 −220.95 106.10 125.79 116.53 117.27

AIC 491.49 458.12 −188.51 −203.16 −196.52 −207.79

Source: Prepared by authors. Note: *** p-values < 0.01; ** p-values < 0.05; * p-values < 0.10.

The industrial production index exhibits a positive relationship with the financial
index, highlighting the ability of the industrial sector, particularly of publicly traded
companies, to positively influence its valuation (an increase of one point in the industrial
production index has a positive effect on the market valuation of the S&P 500, resulting
in an increase of 0.04 points in the first state, and 0.6 points in both the second and third
states). This underscores the industrial sector’s importance in the overall performance
of the financial market (Chevallier 2012; Flavin and Sheenan 2015). When considering
the consumer sentiment index, inconsistent effects are identified among states, showing a
positive or negative relationship, depending on the context. This emphasises the complexity
of factors influencing financial markets, including consumer confidence and its impact on
investor behaviour (Flavin and Sheenan 2015).

Testing the relationship between inventories and sales and the valuation of the S&P
500 index reveals positive and statistically significant relationships. These results are
inconsistent with conventional theory because an increase in inventories relative to sales is
generally considered a sign of economic weakness (Table 4). However, in this case, there
appears to be a positive market perception towards this association, suggesting a more
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nuanced interpretation of the data and the factors influencing the index valuation. This
may suggest an optimistic outlook on future economic growth and business confidence
(Smith et al. 2006).

A similar dynamic can be identified for the DJIA financial index to that of the S&P 500
index. The likelihood index indicates a preference for estimating three states in the Markov
switching model for the DJIA. The presence of the GFC is not statistically significant in
the first two states but is significant and negative in the last one, with −0.12 points in the
valuation of the index. In contrast, the COVID-19 crisis has a positive impact on the DJIA,
indicating that the companies comprising the index have been affected differently than
expected during a COVID-19.

As before, theoretically consistent results are observed regarding economic growth
measures, where an increase has a positive effect on the logarithmic series of the Dow
Jones. Similarly, a one percent increase in GDP generates expansionary effects on the index,
resulting in an increase of 0.01 percentage points in the first state and 0.08 percentage points
in both the second and third states. In the case of the Consumer Confidence Index, the
results suggest that it is not as relevant in the analysis process in most states. Finally, for the
industrial production index and the inventory-to-sales ratio, these effects are positive and
statistically significant, resembling those calculated with the previous financial index (Bhar
and Malliaris 2021; Chowdhury et al. 2022; Flavin and Sheenan 2015; Prasad et al. 2022).

Additionally, when examining the transition of states or regimes, a matrix is esti-
mated to measure probabilities. For the VIX index, the states consist of: (1) low volatility,
(2) medium volatility, and (3) high volatility. Meanwhile, for the Dow Jones and S&P 500
financial indices, the states consist of: (1) low valuation, (2) medium valuation, and (3) high
valuation. Therefore, the desirable state for the VIX index would be low volatility, and
for the other two indices, high valuation. Thus, the following table shows the transition
probabilities between each state and each variable.

In the formation of transition probabilities applied to the VIX index, the transition
capability from state or regime 1, which refers to low volatility, to states or regimes of high
and medium probability is around 43%, of which only approximately 20% tend to approach
spectrums where volatility is high. On the other hand, state or regime 2 has a propensity
to move towards scenarios where volatility is high and is less likely to establish points of
low volatility. Finally, in a scenario of high volatility, the transition to scenarios of low and
medium volatility is around 30% overall (see Table 5).

Table 5. Estimations of probabilities in regime switching for financial indicators.

State 1 State 2 State 3

VIX Index
State 1 57.57 17.56 13.17
State 2 23.18 63.73 14.66
State 3 19.53 18.70 72.16

Log (S&P 500)
State 1 61.27 8.18 15.01
State 2 13.68 87.89 8.57
State 3 25.03 3.92 76.42

Log (DJIA)
State 1 60.04 6.50 20.18
State 2 11.20 87.58 10.41
State 3 28.74 5.90 69.40

Source: Prepared by authors.

Regime 1 shows frequent shifts away from low volatility, indicating dynamic market
changes. Regime 2 highlights frequent transitions to and from medium volatility, reflecting
moderate market uncertainty. Regime 3 demonstrates prolonged periods of high volatility,
indicating sustained market stress, which is more pronounced during the peak periods of
the COVID-19 pandemic and the GFC (Figure 2) (Bhar and Malliaris 2021).
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Figure 2. Filtered probabilities of three regimes in VIX Index: (Regime 1) low volatility; (Regime 2)
medium volatility; (Regime 3) high volatility. Source: Prepared by authors.

The analysis of the S&P 500 index reveals distinct market behaviours across three
regimes: low, medium, and high valuation. Regime 1 (low valuation) shows a 25% propen-
sity to transition to high valuation, indicating quick recovery periods. Regime 2 (medium
valuation) frequently transitions to low valuation, reflecting market volatility and suscep-
tibility to external shocks. Regime 3 (high valuation) sustains longer periods of market
confidence and strong performance but remains susceptible to transitions, reaching high
levels of valuation in the final periods encompassing COVID-19. This analysis highlights
the dynamic nature of the U.S. financial market, with the S&P 500 index demonstrating
resilience and significant fluctuation patterns (Figure 3).

Economies 2024, 12, 165  18  of  24 
 

 

Figure 3. Filtered probabilities of three regimes in S&P 500 Index: (Regime 1) low valuation; (Regime 

2) medium valuation; (Regime 3) high valuation. Source: Prepared by authors. 

 

Figure 4. Filtered probabilities of three regimes in DJIA Index: (Regime 1) low valuation; (Regime 

2) medium valuation; (Regime 3) high valuation. Source: Prepared by authors. 

   

Figure 3. Filtered probabilities of three regimes in S&P 500 Index: (Regime 1) low valuation; (Regime 2)
medium valuation; (Regime 3) high valuation. Source: Prepared by authors.



Economies 2024, 12, 165 17 of 22

The analysis of the DJIA index reveals that most financial assets within it are highly
valued, with periods of average and low valuation coinciding with major events like the
onset and transition of the COVID-19 pandemic and the GFC. Notably, periods of low
valuation were briefer during the COVID-19 crisis compared to the GFC. In summary,
high valuation is typical for DJIA companies, while lower valuation tends to occur during
economic crises and disruptive events, with the COVID-19 pandemic demonstrating less
pronounced and shorter periods of such valuation downturns (Figure 4).
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6. Discussion

The detailed and exhaustive research on the behaviour of financial variables in dif-
ferent regimes and states of behaviour provides a deep understanding of the causal rela-
tionships underlying changes in market volatility. The findings demonstrate how financial
crises and the COVID-19 crisis have had distinct impacts on market volatility, underscoring
the importance of considering specific contexts when analysing financial volatility, and
how external events can have variable effects on financial markets, depending on their
nature and the broader economic context.

Regarding the financial crisis, profound and widespread repercussions were observed
in key financial indicators such as the S&P 500 and the DJIA, with a large decrease in their
valuations due to widespread risk aversion, credit contraction, and uncertainty about the
future of the economy. Also, market volatility reached historically high levels, reflecting
instability and investor concern (Baily et al. 2008; Stiglitz 2010; Strauss-Kahn 2020).

In contrast to previous crises, the COVID-19 pandemic shows a different landscape in
financial markets. Although there was initially a negative reaction and significant volatility,
especially during the early months of the pandemic, divergent trends in the valuation
of financial indices were observed (Baiardi et al. 2020). While some sectors experienced
drastic declines in their valuations, others, such as technology and pharmaceutical com-
panies, saw an increase due to demand for products and services related to the pandemic
(Chan et al. 2022).

These differences in impact stem from the underlying causes of each crisis and the
associated policy and economic responses. The financial crisis was triggered by systemic
issues in the financial sector, such as the housing bubble and the proliferation of toxic assets,
while the COVID-19 pandemic crisis was caused by a global disease and the associated
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containment measures. It is important to highlight how these differences in the origin and
nature of crises have influenced the response of financial markets and the dynamics of key
indicators. While the financial crisis was characterised by widespread risk aversion and a
general decline in markets, the COVID-19 pandemic crisis has been more heterogeneous in
its effects, with opposite results in different sectors, affecting the economy as a whole to a
lesser extent (Amanda 2021; Strauss-Kahn 2020).

The economic and social implications of a crisis like the GFC having effects across
economies are huge and long lasting. Also, this financial crisis negatively affected multiple
sectors and markets, leading to a downward spiral in economic activity, employment, and
consumer confidence. Consequences spread globally, with a contraction of credit and a
decrease in investment and spending, resulting in a prolonged recession and an increase in
economic and social inequality (Gerardi et al. 2008).

On the other hand, a crisis like the COVID-19 pandemic, which selectively affects
certain sectors, has uneven impacts on the economy and society. While some sectors face
significant challenges, others experience unexpected growth due to changes in demand and
consumer behaviour. This amplifies economic and social disparities. For example, individ-
uals located in negatively affected sectors may face financial and labour challenges, while
others enjoy benefits. Additionally, containment measures can have social consequences,
such as increased unemployment and inequality, which may persist even after the crisis
has passed (Baiardi et al. 2020).

7. Conclusions

The presence of economic crises, driven by exogenous or endogenous factors, along-
side market asymmetries, signifies a flaw in the real economy, jeopardising individual
welfare. Despite abundant literature and data availability about macroeconomic variables
during crises, their diverse nature leads to varied impacts on the economy, be they endoge-
nously or exogenously driven (Pandey and Kumari 2021). In financial markets, these crisis
periods escalate market volatility levels and diminish market valuation indices, impacting
both company prospects and global markets. This article primarily contributes to the com-
parative literature on assessing the impact of financial and health crises on the evolution of
the financial market in the U.S.

The objective of the paper is to determine the impacts of the 2008 GFC and the COVID-
19 pandemic health crisis on key financial indices in the U.S. (i.e., the Volatility Index, VIX;
S&P 500: and the DJIA), testing the following hypothesis: The 2008 financial crisis has
a huge causal effect on increasing volatility and reducing the valuation of key financial
indicators in the U.S. vs. the COVID-19 pandemic health crisis, owing to its endogenous
component.

The analysis is conducted using closing data from the major financial indices, along
with control variables from key macroeconomic indicators (Bureau of Economic Analysis
2023; Federal Reserve Bank 2023). The analysis used computes a Markov switching model
to estimate short-term causal relationships and the impact of each time-indicator variable
during the respective crises, identifying which crisis had the greatest repercussion in terms
of increasing volatility and reducing financial index valuation (Bhar and Malliaris 2021).

In terms of the causal analysis, the effects of the dichotomous variables associated with
the GFC appear to be considerably higher than those of the COVID-19 pandemic health
crisis in the Markov switching model. This is depicted by the huge increase in financial
volatility and the notable reduction in the valuation of major financial indices. Thus, the
findings suggest that the GFC had negative implications for both aggregate supply and
demand because of higher financial volatility and a higher reduction in the valuation of
major financial indices. This crisis negatively affected aggregate supply through decreased
investment and business confidence, as well as aggregate demand by reducing consumer
spending and investment. On the other hand, the COVID-19 pandemic health crisis
negatively affected aggregate supply due to disruptions in the supply chain and production
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constraints resulting from social distancing measures and business closures. This aspect
confirms the hypothesis outlined in the introduction.

An analysis of the effect of control variables in the Markov switching model shows that
the GDP growth rate highly impacts the behaviour of major financial indices and volatility.
An increase in the GDP growth rate enhances the valuation of financial indices and reduces
volatility levels in most states of the model. Furthermore, considering consumer sentiments
towards economic performance, it can be observed that consumer confidence positively
influences the valuation of financial indices and reduces volatility. These results align
with expectations associated with the industrial production index (Bhar and Malliaris 2021;
Flavin and Sheenan 2015).

These findings emphasise the importance of economic growth and consumer confi-
dence in financial market dynamics. Higher economic growth and increased consumer
confidence can contribute significantly to financial stability, as reflected in the positive
valuation of financial indices and low volatility. This relationship highlights the need to
implement policies that promote sustainable economic growth and strengthen consumer
confidence to foster long-term financial stability and economic development. Additionally,
the analysis of the inventory-to-sales index shows that during periods of high volatility, the
index tends to increase, implying that during different crises, the level of sales is less than
that of inventories (Bhar and Malliaris 2021; Di Persio and Vettori 2014).

In summary, the detailed analysis of the GFC and the COVID-19 pandemic health
crisis in the U.S. reveals important differences in their impacts on key financial indices
and the economy overall. The GFC was characterised by the generation of a climate of
financial panic, with high volatility and a notable reduction in the valuation of financial
indices, affecting both aggregate supply and demand. On the other hand, the COVID-19
pandemic crisis also created market turbulence, albeit of a lesser magnitude than the GFC
subprime crisis, with more evident effects on aggregate supply due to disruptions in the
supply chain and production constraints. These findings emphasise the importance of
understanding the specificities of each crisis to implement effective public policies that
promote financial stability and economic resilience, seek to foster sustainable economic
growth, and strengthen consumer confidence to mitigate the adverse impacts of future
contingencies.

This comprehensive analysis of the impacts of the GFC and the COVID-19 crisis on
key financial indices in the U.S. not only sheds light on the divergent effects of these crises
but also underscores the critical role of economic policies in mitigating their adverse conse-
quences. The findings underscore the necessity for policymakers to implement measures
aimed at fostering sustainable economic growth and bolstering consumer confidence to
enhance long-term financial stability and resilience. Moreover, the nuanced understanding
of the distinct dynamics of each crisis presented in this study provides valuable insights
for future research endeavours. Also, the research solely examines U.S. financial markets.
Analysing the impact on a broader range of countries or regions could provide a more
comprehensive picture.

Further investigations could delve into exploring the efficacy of specific policy in-
terventions during periods of heightened financial volatility, as well as examining the
interplay between macroeconomic indicators and financial market dynamics in times of
crisis. Such endeavours hold promise for informing evidence-based policy decisions and
bolstering the capacity of economies to withstand future contingencies. Moreover, future
research would delve into global policy responses because our research acknowledges
the role of policy responses. A comparative analysis of policy responses across different
countries during these crises could provide valuable lessons for future events.
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