
gareth.jones  Section n 

 

 

 
 

 

 

© Department of Economics, University of Reading 2023 

 

 

 

A TGARCH Quantification of the Average 

Effect of COVID-19 Cases on Share Prices 

by Sector: Comparing the US and the UK 
 

by Hussein Hassan, Minko Markovski 

and Alexander Mihailov 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Department of Economics 
 

Group for Economic Analysis at Reading (GEAR)       

                                                                                               

 

 

 

 

Discussion Paper No. 2023-15 

 

 

Department of Economics 

University of Reading 

Whiteknights 

Reading 

RG6 6AA 
United Kingdom 

 

www.reading.ac.uk 

 

https://research.reading.ac.uk/economics/group-for-economic-analysis-at-reading-gear/


 
 
 
 
 
 
 



A TGARCH Quantification of the Average Effect of COVID-19

Cases on Share Prices by Sector: Comparing the US and the UK

Hussein Hassan,∗ Minko Markovski† and Alexander Mihailov‡

September 2023§

Abstract

This paper proposes an econometric algorithm that quantifies by a single number (in

the interval from 0 to –1) the average negative effect of the daily news regarding COVID-19

cases on stock-market prices by business sector. We apply it to the US and the UK, which

results in a data-driven, ‘objective’ ranking of the adverse overall impact of the huge and

persistent COVID-19 shock to sectoral share prices in these two leading economies that

account for some 45% of global equity market capitalisation. Our quantification is based on

a sample covering the full duration of the pandemic (1 January 2020 – 20 October 2022)

and on a TGARCH approach, which we justify as particularly appropriate for the task at

hand. Consequently, we establish three ranges of such an average impact: weak, moderate

and strong. We, then, compare the sectors in the two countries and uncover similarities as

well as differences. The most affected sector in both countries is technology, while industry

comes next when both countries are considered together. Yet, there are sectoral differences

too, with the specificity that the share prices of financials and utilities in the UK were

the least affected of all business sectors in both economies. Our empirical quantification

and comparison by sector, thus, points not only to some common patterns but also to the

importance in explaining the differences of country-specific production and trade structures

as well as of institutions and policies when dealing with the pandemic and its influence on

stock-market prices.
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1 Introduction

The COVID-19 pandemic has had a deep impact globally, leading to significant disruptions in

public health, economies and social systems. Understanding and comparing the experiences

of different countries and business sectors during the pandemic is crucial for identifying effec-

tive strategies, evaluating policy interventions, and improving potential future responses. In

an earlier paper, Hassan et al. (2022), aiming at a broad and global picture, we empirically

uncovered, via a recent GARCH-based estimation technique due to Gibson et al. (2017) ad-

dressing the problem of dimensionality, volatility correlations and Granger causality between

the daily COVID-19 cases and the share price indices in all 11 sectors of the Global Industry

Classification Standard (GICS) across 11 major world economies accounting for 83.1% of the

global stock market capitalisation and during the initial two worst years of the global pandemic

(i.e., throughout January 2020 – December 2021). In essence, we documented a shift of density

mass from dominantly negative correlations by sector from the first and second halves of 2020,

with no vaccines to reassure human fear, to dominantly positive correlations in the first and

second halves of 2021, with the population vaccinated two or three times and recovering its

optimism.

In this sequel paper, we narrow down our interest and zoom into a very specific and data-

driven research question. In effect, we apply the empirical TGARCH (Threshold Generalised

Autoregressive Conditional Heteroskedasticity) approach to daily data to quantify the varying

average extent to which stock-market prices by sector were negatively affected by the news for

new COVID-19 cases in the United States (US) and the United Kingdom (UK). Employing

TGARCH models is particularly appropriate for our purposes here, as it enables the empiri-

cal – and, hence, data-informed or ‘objective’ – analysis of volatility patterns, factors driving

volatility, breaking points, effectiveness of policy measures and economic implications by sector.

In essence, we devise and implement in this paper a novel econometric algorithm that char-

acterises, or quantifies, by a single average numerical value the negative impact of the newly

reported daily COVID-19 cases on daily share prices by sector in the two advanced economies

we focus on, namely the US and the UK, where the financial sector is most highly developed

and plays an overwhelming role.

The COVID-19 pandemic brought about unprecedented challenges to governments world-

wide, requiring immediate responses to restrain the spread of the virus and its mutations,

protect public health, and limit the huge and adverse socio-economic consequences. The US

and the UK, as two highly developed nations and part of G7, have both advanced healthcare

systems and faced similar challenges but acted with somewhat different strategies and poli-

cies in response to the pandemic. Comparing, on average for the duration of the pandemic,

their experiences and outcomes by stock-market price sector can provide valuable insights into

the effectiveness of various approaches and inform evidence-based decision-making for future

pandemics or similar events.

The TGARCH approach is particularly useful to employ in analysing the dynamics of

COVID-19 and comparing different industries within a country as well as across countries.

The reason is that TGARCH models allow for the examination of time-varying volatility and
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conditional heteroskedasticity, capturing the nonlinear and asymmetric responses of volatility

to shocks. A fundamental aspect of comparing the US and the UK during the COVID-19 pan-

demic involves examining the volatility patterns in their respective datasets. Notably, TGARCH

models have been widely applied to analyse volatility clustering, which in our case matches the

presence of persistence in the pandemic’s impact. Understanding this persistence can help

policymakers anticipate and respond to future outbreaks or fluctuations, enabling them to im-

plement appropriate measures in a timely manner to minimise the impact on public health and

the economy.

Government interventions via public health, fiscal and monetary policies, such as lockdown

measures, testing strategies, vaccination campaigns and financial aid to the most vulnerable,

play a pivotal role in shaping the pandemic’s trajectory. For example, the timing and stringency

of lockdown measures may have different impacts on volatility reduction, allowing policymakers

to refine their strategies based on empirical evidence. By understanding the similarities and

differences between the US and the UK, policymakers can learn from each other’s experiences,

identify successful strategies, and improve global preparedness for future pandemics.

In a preview of our results, we established three ranges of an average impact of the pandemic

(over its duration in daily data) on share prices by sector: weak (0 to –0.1, in our quantification),

moderate (–0.1 to –0.3) and strong (below –0.3). We then compared the sectors in the two

countries and revealed common features but also disparities. The most heavily affected stock

prices by sector in both countries were in technology, while industry came next when both

countries were considered together. Yet, there were also important differences across these

countries, with the specificity that the stock prices in financials and utilities in the UK were the

least affected by the pandemic of all sectors and in both compared advanced economies.

The rest of this paper is organised as follows. We begin by densely summarising the closest

literature in section 2. Section 3 then presents the data, while the methodological approach

is summarised in section 4. Section 5 reports the numerical results from our quantification

exercise by sector and for the two compared advanced economies, the US and the UK. Section

6 suggests our main interpretations in the light of related studies, and section 7 concludes. An

online appendix collects additional figures and tables.

2 Related Literature

The literature has extensively examined the effects of the COVID-19 pandemic on the US stock

market using various approaches. Some studies focus on stock-market returns, such as Ashraf

(2020). He investigates the impact of confirmed COVID-19 cases and deaths on stock-market

returns through panel data analysis. Other research concentrates on the influence of the spread

of COVID-19 on stock-market volatility, as in Albulescu (2021) and Chaudhary et al. (2020).

Albulescu (2021) employs a simple Ordinary Least Squares regression to measure the impact of

the COVID-19 spread on US financial volatility. Chaudhary et al. (2020), in contrast, utilises a

GARCH model to examine the influence of COVID-19 on both return and volatility in various

stock markets. Lúcio and Caiado (2022) study how the COVID-19 pandemic affected some of
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the conditional volatilities of S&P 500 industries, using a new model feature-based clustering

method on a fitted TARCH model. Rather than using the estimated model parameters to

compute a distance matrix for the stock indices, they suggest using a distance based on the

autocorrelations of the estimated conditional volatilities. Both hierarchical and non-hierarchical

algorithms are used to assign the set of industries into clusters. The results show a clear change

in the composition of each cluster between the period before the first US COVID-19 case and

the period during the pandemic.

Duttilo et al. (2021) employ a TGARCH-in-Mean model with exogenous dummy variables.

They use daily returns of the euro area stock-market indices from 4 January 2016 to 31 December

2020. Their results reveal that euro area stock markets responded differently to the COVID-19

pandemic. Specifically, the first wave of COVID-19 infections had a notable impact on stock

market volatility in euro area countries with middle-large financial centres while the second

wave had a significant impact only on stock-market volatility in Belgium.

According to the Bureau of Transportation Statistics (2022), the COVID-19 pandemic and

associated lockdowns and restrictions resulted in a USD 35 billion and USD 2.8 billion net losses

in 2020 and 2021, respectively, for the US airlines compared to net profit of USD 14.7 billion in

2019. Achille and Zipser (2020) predict a negative shock for the apparel, accessories and luxury

goods industry due to the pandemic, as a significant portion of luxury sector revenues comes

from international consumers, whose spending is expected to decline due to travel restrictions.

Krishnan et al. (2020) highlight the hotels, resorts, and cruise lines industry as one of the

most adversely affected sectors, mainly due to travel restrictions, consumer sentiment, and a

decrease in willingness to travel. Statista (2023) shows that e-commerce as a share of total retail

sales increased from 11% before the pandemic to 22% in the early months of the pandemic

(March to April 2020) due to restrictions and lockdowns, indicating a shift towards online

shopping. Despite the closure of many US theatres, companies in the movie and entertainment

industry with streaming platforms like Netflix and Disney+ experienced a surge in subscribers

at the start of the pandemic. Mittal and Sharma (2022) examined the impact of COVID-19

on the stock returns of the Indian pharmaceutical sector and found positive and statistically

significant returns between February 1, 2020, and April 24, 2020. Their study aims to investigate

whether similar effects occurred in the US context. Additionally, Song et al. (2021) suggests

that increased leverage in restaurant companies during COVID-19 impacted positively stock

returns, as shareholders could benefit from tax advantages resulting from leverage.

Bouazizi et al. (2020) examine volatility patterns in Brent crude oil simulation during the

COVID-19 crisis that significantly affected the oil market volatility. Employing a GARCHmodel

with different parameters pre- and post-coronavirus peaks, they find that oil prices are strongly

and negatively influenced by the COVID-19 crisis. The downward movement post-COVID-19

crisis is very noticeable in energy volatility.
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None of the literature, to our knowledge, has aimed to quantify the average sectoral impact

of COVID-19 cases on share prices in a single number and in a data-driven, algorithmic and

transparent way. We, therefore, attempt to fill in this gap with our present study, which

focuses on comparing the US and the UK, as representing nearly half of the global stock-market

capitalisation.

3 Data

3.1 Sources and Definitions

The selected countries – the US and the UK – are chosen based on their systemic character

in the global financial markets. The US ranks first in terms of stocks market capitalisation

globally, while the UK is fourth. As mentioned, the two of them represent around 45% of the

global equity market capitalisation.

The data consist of daily observations from 1st January 2020 to 20th October 2022, excluding

the weekends and official holidays (731 observations in total, for each of the two countries). The

variable of registered COVID-19 cases is sourced from the WHO database. All other variables

are extracted from Refinitiv (Thomson Reuters) and have their values as the closing for the day.

The “control” variables are five for each country, and standard in similar work: bitcoin, Brent

oil, and gold prices, the daily exchange rate of the USD against the GBP for the UK and the

daily exchange rate of the USD against the EUR for the US, and the 3-months sovereign bonds

yield, which is for local currency bonds. All 11 GICS sectoral indices are used, consisting of the

following business sectors: technology; telecommunications; healthcare; financials; consumer

products and services; consumer staples; industrials; basic materials; energy; utilities; and real

estate. As the two countries under consideration have more than one stock exchange, the stock

exchange with the highest market capitalisation was selected, namely Standard and Poor’s 500

for the US and FTSE 100 for the UK.

The main contribution of our study is to estimate empirically, by using a Threshold GARCH

(TGARCH) due to its specificity of capturing negative events through the introduction of a

dummy variable in the conditional variance, the average effect of COVID-19 cases on sectoral

equity prices in two major economies compared with each other.

3.2 Descriptive Statistics

Table 1 reports descriptive statistics for the US. The reported variables are the general stock-

market index, the 11 GICS subsector indices, the prices of Bitcoin, oil Brent and gold. Moreover,

it contains the EUR/USD rate and the 3-month interest rate. Apart from the 3-month interest

rate, for all other variables, the value has been transformed into an index, with a base period

1 January 2021. Overall, these results indicate that means are positive and close to one for

the general index and subindices; standard deviations are generally much smaller than means;

and the distributions are mixed left and right-skewed, and mainly platykurtic. Based on the

Jarque-Bera normality test, the null hypothesis is rejected for all variables, i.e., all of them are

not normally distributed.
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Table 2 reports the same descriptive statistics for a similar set of variables as in Table 1, but

this time for the UK. The only different variable is the exchange rate, which now represents the

GBP/USD rate. Again, the results show that means are positive and close to one – but smaller

than in the case of the US – for the 3-month interest rate, basics, COVID-19 cases, consumer

staples, energy, financials, real estate and technology. Similarly, for all of the indices, the means

remain around one. Standard deviations in most of the cases tend to be smaller for the UK

variables than for the respective US ones, while remaining much smaller than the means. The

distributions remain – similarly to Table 1 – mixed, left and right-skewed and platykurtic. As

it was for the US, none of the UK variables is normally distributed based on the Jarque-Bera

test.

4 Methodology

To investigate which stock-market subindices have been affected the most by the news about

COVID-19 cases in both of the US and the UK, daily time-varying conditional covariances and

correlations are estimated and analysed using a newly developed GARCH technique suggested

by Gibson et al. (2017). This technique introduces a simple computational way for constructing

large conditional covariance matrices. The key motivation behind using the GARCH family of

models here rather than other models is the ability of GARCH models to estimate the time-

varying conditional variances that are considered the true measures of risk, and which are rarely

similar to the constant unconditional variances estimated by other models (Morelli, 2002; Gibson

et al., 2017).

Traditionally, the BEKK-GARCH model – due to Baba et al. (1987)1 and Engle and Kro-

ner (1995) – is considered the best Multivariate GARCH model in estimating the time-varying

conditional variances for three reasons. Firstly, the BEKK-GARCH model ensures the posi-

tive semi-definiteness of the estimated conditional covariance matrices by imposing a restriction

implied automatically within the model structure compared with other Multivariate GARCH

models such as the Vector-GARCH (VEC-GARCH) model, which does not ensure the positive

semi-definiteness. Secondly, the BEKK-GARCH model allows for a more complex interaction

between covariances, thus allowing for more dynamics than other Multivariate GARCH models

such as the Constant Conditional Correlation GARCH (CCC-GARCH) model, in which the

time-varying conditional covariances are parameterised to be proportional to the product of the

corresponding conditional standard deviations or the Dynamic Conditional Correlation GARCH

(DCC-GARCH) model that imposes a constant dynamic structure for all conditional correla-

tions. Finally, the BEKK-GARCH model allows for more time variation in covariances com-

pared with other Multivariate GARCH model such as the Factor-GARCH (FGARCH) model,

which not only limits the amount of time variation in covariances but also the number of the

underlying factors for the variables being studied (Gibson et al., 2017).

Having said that, one of the key problems of the BEKK-GARCH model is the dimensionality

problem. As the number of included variables in a system increases, the model quickly generates

1“BEKK” is an acronym originating in the first letters of the respective family names of the four coauthors
of this discussion paper of 1987.
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a very large number of parameters. For a BEKK-GARCH (1,1) model, if the number of included

variables in a system is N , the estimated number of parameters is equal to 2N2 + N(N+1)
2 :

see, among others, Caporin and McAleer (2012) and Gibson et al. (2017). As N increases,

the number of parameters grows exponentially. For example, if the number of the included

variables is equal to 17, the BEKK-GARCH (1,1) model requires to estimate 731 parameters in

the variance equation, which is a very large number.

Another problem with the BEKK-GARCH model is the nonlinearity in parameters, which

makes its convergence very difficult for large N (Caporin and McAleer, 2012). To reduce these

problems, two restrictions can be imposed, namely the diagonal or the scalar versions. However,

these restrictions eliminate the interaction between the covariances and limit their time variation

(Gibson et al., 2017).

All of the above in mind, this newly suggested GARCH technique by Gibson et al. (2017)

allows us to estimate larger conditional covariance matrices, sidesteps the dimensionality prob-

lem of the traditional Multivariate GARCH family of models and drops all of the restrictions

imposed by the pervious literature. This new technique rests on the following three simple

equations (1)–(3), which explain the relationship between the conditional variance of any two

variables, say x and y, and the conditional variance of the summation of those two variables as

follows:

E (xt + yt | Ωt)
2 = E

(
x2t | Ωt

)
+ E

(
y2t | Ωt

)
+ 2E(xtyt | Ωt) (1)

In conditional variance terms:

V ar (xt + yt | Ωt) = V ar (xt | Ωt) + V ar (yt | Ωt) + 2Cov(xtyt | Ωt) (2)

Hence:

Cov (xtyt | Ωt) =
1

2
[V ar (xt + yt | Ωt)− V ar (xt | Ωt)− V ar(yt | Ωt)] , (3)

where, V ar (· | Ωt) is the conditional variance of (·) and Cov (· | Ωt) is the conditional covari-

ance of (·). The only assumption made here is that both x and y are zero-mean processes. Given

these three equations, it is clear that in order to calculate the conditional covariance between

any two variables, we need to estimate the conditional variance for each individual variable and

the conditional variance for the summation of those two variables. These conditional variances

can simply be estimated using a univariate GARCH (1,1) model for each single variable and for

the summation of both variables.

Since the GARCH family of models uses the maximum likelihood to estimate conditional

variances, each of the three estimated conditional variances mentioned above are expected to be

consistent, and hence the calculated conditional covariance using equation (3) is expected to be

consistent as well. However, by estimating these conditional variances using univariate GARCH

models rather than Multiple GARCH ones, this could lead to an omitted variable bias problem

due to omitting the covariance terms. Following Gibson et al. (2017) argument, it is true that

the parameters of a univariate GARCH model are not consistent estimates for the parameter
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matrices of Multiple GARCH ones. But it is not required here to have consistent estimate for

the parameter matrices of a Multiple GARCH model, we simply require a consistent estimate

of the three conditional variances in equation (3). The consistency of these three conditional

variances can be proved by the fact of the Wold Decomposition Theorem, which states that any

process can be represented by an infinite order of a Moving Average univariate model. Given

that the GARCH model is a time series representation of the variance process and the Wold

Decomposition Theorem assumption of the existence of a valid univariate representation even if

the underlying model is a multivariate one, a univariate GARCH (1,1) model which is equivalent

to an infinite order of Moving Average model ensures the consistency of the conditional variances

subject to including an adequate number of lags in the univariate GARCH model.

To apply this new approach and to answer our question of interest, daily time-varying

conditional variances for each of the 11 subindices and for the summation of the COVID-19 cases

with each of the remaining variables are estimated using the Threshold GARCH (TGARCH)

model up to its 9th threshold order. Then, the optimum TGARCH models for each individual

variable and each summation are used to construct their conditional variances. At this step,

simply applying equation (3) gives us the conditional covariances and correlations. Following

the academic financial literature, these univariate GARCH models are limited to the GARCH

(1,1) specification. The mean equation for these univariate GARCH models takes the following

error correction form:2

∆yit = ci +

17∑
i=1

p∑
j=1

δij∆yit−j +

17∑
i=1

λiyit−1 + εit, εt | It−1 ∼ N (0, ht) , (4)

where ∆yit and ∆yit−j are the current and lagged return (growth rate) of the variable i,

respectively. In addition, c is the deterministic component and p is the optimum lag length.

Moreover, εit represents the current innovation of the variable i which is conditional on a

previous information set It−1 and is normally distributed with zero mean and ht time-dependent

variance. On the other hand, the variance equation for the TGARCH models is specified as:3

hit = ω + αε2it−1 + γε2it−jιit−j + βhit−1, ω > 0, α > 0, β ≥ 0, | α+ β |< 1, α+ γ ≥ 0, (5)

where hit denotes the time-varying conditional variance of the variable i and ω is a constant,

which is restricted to be positive.4 In addition, α, restricted to be positive, and β, restricted

to be nonnegative, are the coefficients of the lagged squared residuals ε2it−1 generated from

2specified as follows:

∆y(x+i)t = cx+i +

17∑
i=1

p∑
j=1

δij∆yit−j +

17∑
i=1

λiyit−1 + ε(x+i)t, εt | It−1 ∼ N (0, ht) ,

where x is the natural logarithm of the daily COVID cases and i represents the natural logarithm of each of
the remaining 16 variables.

3For the theoretical background of these univariate GARCH models, see Bollerslev (1986), Nelson (1991) and
Glosten et al. (1993), among others.

4In the variance equation of univariate GARCH models for the summation terms, each hi and εi will be
replaced by h(x+i) and ε(x+i), respectively.
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the mean equation and the lagged conditional variance hit−1, respectively. | α+ β |< 1 is the

required condition for stationarity. The TGARCH model is extended to include an asymmetry

component, ιit−j , with γ being its coefficient. For bad news, ιit−j takes the value of one while

for good news it takes the value of zero. Conditional on the existence of leverage effects, γ will

be positive and statistically significant and thus good news will have an impact of α on the

conditional variance. On the other hand, bad news will have a higher impact, α+ γ. Given the

conditional normality of residuals, these univariate GARCH models specified by equation (4)

and (5) above, can be estimated by maximising the following likelihood function:

L = −T

2
ln (2π)− 1

2

T∑
t=1

ln |ht| −
1

2

T∑
t=1

ε2t
ln |ht|

, (6)

where T is the total number of observations and all other variables are as defined earlier.

The reason for using the absolute value for ht in equation (6) is to ensure including positive

conditional variances in this log-likelihood function.

As we discussed above, the TGARCH (1,1) model, with up to 9 threshold orders, specified by

equation (5) is estimated for each of the 17 included individual variables and for the summation

of the COVID-19 cases with each of the remaining 16 variables. The optimum time-varying

conditional variances are then generated using the TGARCH (1,1) model, which are found to

satisfy four main conditions. These are: (i) the models with a statistically significant ARCH

effect in residuals, (ii) the models that satisfy the stationarity condition, (iii) the models which

satisfy the variance non-negativity condition and (iv) the models with appropriate (i.e., not

extremely noisy) graph representations. Depending on these optimum generated time-varying

conditional variances, the time-varying conditional covariances between the COVID-19 cases

and the growth rate (return) of each of the subindices are calculated using equation (3). Given

the fact that covariances can only tell us about the direction of the relationship between any

two variables, and following the literature, the time-varying conditional correlations are also

calculated to eliminate the scaling problem of the conditional covariances and to make the

interpretation of results much easier. Then, given these optimum time-varying conditional

correlations for both the US and the UK, the average of these correlations is calculated to

explore and compare the most and least affected subindex in both nations.

5 Results

5.1 Empirical Algorithm

To quantify the average negative effect of the pandemic in terms of new daily COVID-19 cases

on stock-market prices by sector in the US and the UK, we employed a data-driven “algorithm”

we designed. In order to have a stationary TGARCH model, there are conditions that need

to be satisfied, as mentioned. In addition, as we have nine different threshold terms checked

for each of the 11 business sectors, the Schwarz Information Criteria (SIC) is also used in the
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selection process of the optimal lag in the empirical specifications.5 Hence, we used the following

algorithm.

Figure 1: Preferred TGARCH Quantification

Notes: This figure depicts and compares our preferred TGARCH-quantified average negative effect (or correla-
tion) over our sample, 1 January 2020 – 20 October 2022, of the daily news on COVID-19 cases on stock-market
prices by the 11 GICS sectors in the US (red bars) and the UK (blue bars), as follows: (1) basic materials; (2)
consumer products and services; (3) consumer staples; (4) energy; (5) financials; (6) healthcare; (7) industrials;
(8) real estate; (9) technology; (10) telecommunications; and (11) utilities. For details on the computation, see
sections 4 and 5.

1. As a first step, we test for the presence of an ARCH effect, which is a precondition to

employ a TGARCH model.

2. For the equations where we confirm its presence, we select the equation with the minimal

SIC, as is common in econometrics when determining the optimal lag length.

3. We, then, confirm that the (i) nonnegativity and (ii) stationarity conditions, which the

TGARCH model requires, are indeed satisfied.

4. An additional step is that, based on the conditional variances, we calculate the conditional

correlations and graphically discard any very noisy observations.

5. Finally, we repeat the algorithm by selecting the second lowest SIC in step 2, and then

proceed to steps 3 and 4 (as above).

We eventually chose the second-lowest SIC results to illustrate and discuss further down,

referring to them as our ‘preferred’ TGARCH quantification. The reason is that the second-

lowest SIC results turned out to satisfy better than the minimal SIC results the criteria of the

empirical selection algorithm we outlined. This quantitative assessment of the average negative

5The output from the 11 sectors with the nine possible threshold terms is presented in the appendix.
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effect of the COVID-19 pandemic on the stock-market prices by sector in the US and the UK

is summarised in Figure 1. Table 3 reports, in turn, the optimal selected threshold terms by

sector and country. The appendix contains illustrative graphs for all examined cases (11 sectors

by country with up to 9 thresholds), as well as respective tables documenting the econometric

results for each case examined by our data-driven quantification algorithm.

Table 3: Optimally Selected Threshold Terms by Sector in the TGARCH

Country Basic Cons Disc Cons Stap Energy Fin Health Ind RE Tech Telco Util

US 6 5 5 5 6 5 5 5 6 5 5
UK 9 6 9 5 7 9 6 9 6 6 8

Notes: This table reports and compares the optimally selected threshold in the TGARCH estimations over our sample, 1
January 2020 – 20 October 2022, of the correlation of the daily news on COVID-19 cases and daily stock-market prices by
the 11 GICS sectors in the US and the UK, as follows: (1) Basic = basic materials; (2) Cons Disc = consumer products
and services; (3) Cons Stap = consumer staples; (4) Energy = energy; (5) Fin = financials; (6) Health = healthcare; (7)
Ind = industrials; (8) RE = real estate; (9) Tech = technology; (10) Telco = telecommunications; and (11) Util = utilities.
For details on the computation, see sections 4 and 5.

5.2 Quantified Average Impact by Sector

What one could infer from Figure 1 are several important quantitative findings that our method-

ological approach uncovers empirically. We analyse the illustrative summary in the figure by

roughly delineating three regions, namely: strongly negatively affected sectors, where the value

of the average negative effect is quantified in the range below –0.3; moderately negatively af-

fected sectors, where this value is in the range –0.1 < –0.3; and weakly negatively affected

sectors, where this value is between 0 and –0.1.

First, the US and the UK tend to share some important similarities. In three sectors, namely

technology (–0.51 for the US and –0.56 for the UK), industry (–0.46 and –0.42, respectively),

and basics (–0.44 for both countries), the COVID-19 pandemic has, on average for the period

of our sample, strongly and negatively affected the share prices in both countries.

Second, on the other extreme, only in the UK and in only two sectors, financials (–0.04, UK

minimum) and utilities (–0.05), has the pandemic weakly and negatively affected share prices.

This is, notably, never the case in the US.

Third, in the US, share prices in the majority of sectors, 7 in number, were strongly nega-

tively affected by the COVID-19 new cases: technology and utilities (–0.51 for both, in a double

maximum), industry and consumer staples (-0.46 each), basics (–0.44), financials (–0.37) and

telecommunications (–0.36). Similarly in the UK, the majority of sectors, 8 in number, were

all affected in a strong negative way: technology and energy (–0.56 each, a double maximum,

again), basics (–0.44), health (–0.43), industry (–0.42), consumer staples (–0.40), consumer

products and services (–0.35) and real estate (-0.32).

Fourth, all remaining 4 sectors in the US were moderately negatively affected: consumer

products and services (–0.23), energy (–0.20), real estate (–0.19) and health (–0.16, US mini-

mum). In this range of moderate negative influence falls as well the last remaining UK sector,

telecommunications (–0.13).
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In the next section, we try to interpret these numerical values by business sector and their

relative similarities and differences in the US and the UK. We point to some features of the

production and trade structures, as well as to the role of institutions and policies in their

endeavours to mitigate the negative shock of the COVID-19 pandemic, in these compared

countries.

6 Discussion and Some Interpretations

The subindices in the US that typically were more heavily impacted during COVID-19 include

sectors such as telecommunications, utilities, industrials, consumer staples and basics (Baek

et al., 2020; Arbogast and Wen, 2021), which our quantification generally captures (except

for utilities in the UK) – see Figure 1. These sectors were particularly vulnerable during the

pandemic due to disruptions in global supply chains, reduced demand for commodities, and

decreased industrial activity (Szczygielski et al., 2022). The significant decline in oil prices,

coupled with lower demand for raw materials and manufacturing slowdowns, heavily impacted

them in the US (Standard & Poors, 2023). In contrast, in the UK, these subindices – except

the similarly strongly affected industrials subindex – had a different sectoral composition, with

relatively lower exposure to the shocks, which could have mitigated the negative impact (Stan-

dard & Poors, 2018). Differences in market structure and the weightings of individual stocks

within the subindices can also influence their performance, explaining the country specificity.

The US stock market, with its larger market capitalisation and more diverse range of listed

companies, may have experienced greater volatility due to the higher number of constituents in

these subindices. The UK market, with a smaller number of constituents, could have exhibited

relatively more stable subindices.

In addition, the international trade exposure is more elevated in the US. The US economy

is highly interconnected with global markets, and many companies in these subindices have

significant exposure to international trade (UNCTAD, 2021). Disruptions in global supply

chains and reduced international trade flows during the pandemic would have had a substantial

impact on these companies’ revenues and profitability. In comparison, the UK’s subindices have

a relatively lower degree of international trade exposure, potentially mitigating the negative

impact on its constituent companies.

Government support and stimulus measures also varied across countries. These policy ac-

tions can play a vital role in mitigating the impact of the pandemic on businesses and industries

(Chen et al., 2020). The timing, scale, and effectiveness of such measures can vary between coun-

tries. The US implemented various fiscal stimulus measures, such as the CARES Act, to support

businesses and individuals, but the magnitude of the economic shock and the challenges in im-

plementing these measures may have limited their effectiveness in cushioning the impact on the

basic subindex (Efraim and Tzur-Ilan, 2020; Gourinchas et al., 2021). The UK government also

provided support to businesses through initiatives like the Coronavirus Job Retention Scheme,

which could have contributed to some stability to the subindices.
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Investor sentiment and market psychology would have significantly influenced stock market

movements too. The uncertainty and fear surrounding the COVID-19 pandemic may have

resulted in more pronounced selling pressure and heightened volatility in the mentioned US

subindices (Szczygielski et al., 2022). The perception of higher risk and the prevailing sentiment

among investors in the US market may have contributed to sharper declines compared to the

UK. The marked outperformance of the financial stock market subindex on average in the UK

compared to the US during the COVID-19 pandemic, as also sharply reflected in Figure 1, could

be attributed mainly to the regulatory environment, financial sector composition and different

forms of government interventions (European Central Bank, 2022).

The regulatory landscape and government policies in the UK may have played a role in

bolstering the financial sector. The UK regulatory framework, including the Financial Conduct

Authority and the Bank of England, implemented measures to support the stability of financial

institutions and maintain market confidence (Bank of England, 2023). These actions may have

provided reassurance to investors and contributed to the relatively much better performance of

the UK financial stock market subindex (quantified by our empirical algorithm at –0.04 vs –0.37

in the US). The composition of the financial sector in the UK, which includes major global banks

and financial institutions, may have contributed to its resilience as well. These institutions have

established risk management practices, diversified revenue streams, and strong capital positions,

which would have helped them navigate the challenges posed by the pandemic. In comparison,

the US financial sector is more diverse and includes a broader range of institutions, some of

which have faced greater challenges during the crisis (Bowman, 2023).

The consumer product and services subindex in the UK performed worse (–0.35 in our nu-

merical value) than in in the US (–0.23). The composition of this particular sector in the UK

market may have played a role in its relative underperformance. The UK consumer product

and services sector is more heavily weighted towards industries such as travel and leisure, hos-

pitality, and retail, which were severely impacted by lockdowns, travel restrictions, and reduced

consumer spending during the pandemic (Office for National Statistics, 2021). These indus-

tries faced significant challenges, including temporary closures, supply chain disruptions, and

reduced consumer demand, leading to weaker financial and stock-market performance. Yet,

it is worth noting that the US consumer product and services sector has a larger exposure

to international markets compared to the UK. During the pandemic, global travel restrictions

and reduced international trade had a particularly adverse impact on sectors such as tourism,

airlines, and luxury goods. The US companies in the consumer product and services sector,

with their larger international presence and diversified revenue streams, may have been better

positioned to withstand the domestic challenges and benefit from pockets of strength in global

markets. Consumer behaviour and preferences during the pandemic also varied between the

US and the UK. In the US, there was a greater shift towards online shopping, which benefited

e-commerce and technology companies in the consumer product and services sector. The UK,

on the other hand, had a higher reliance on physical retail and hospitality sectors, which faced

more significant disruptions due to lockdown measures (International Monetary Fund, 2022).
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The underperformance of consumer staple stocks in the US market (–0.40 in our quan-

tification) compared to the UK (–0.26) during the COVID-19 pandemic can be attributed to

the composition of the consumer staple sector in the US market. The latter is more heavily

weighted towards industries such as food and beverages, household products, and personal care

items. While these industries were considered essential during the pandemic, they still faced

challenges such as supply chain disruptions, increased production costs, and changing consumer

preferences. In the US, there is a higher presence of large supermarket chains and discount

retailers that faced intense competition and price pressures during the pandemic. These fac-

tors, combined with changing consumer behaviour and increased reliance on online shopping,

may have affected the financial performance and stock market performance of consumer staple

companies in the US (Standard & Poors, 2019).

7 Concluding Remarks

The contribution of the present paper was to propose an econometric algorithm to quantify

and compare by a single numerical value – on average along the duration of our pandemic

sample – the negative effect of the daily news about COVID-19 cases on stock-market prices by

sector in two leading economies, the US and the UK, accounting for nearly a half of the global

equity market capitalisation. Employing the TGARCH approach, which we justified as being

particularly appropriate for such a task, we established three ranges of such average impact:

weak (0 to –0.1, in our quantification), moderate (–0.1 to –0.3) and strong (below –0.3). We then

compared the sectors in the two countries and revealed common patterns but also differences.

The most affected sector in both countries when it comes to the negative impact of COVID-

19 cases to share prices was technology, and industry ranked next when both countries were

considered. Yet, there were several important sectoral differences across these countries, with

the specificity that the stock prices of financials and utilities in the UK were the least affected

by the pandemic of all sectors and in both compared advanced economies. Our empirical

quantification and comparison by business sector, thus, pointed not just to the similarities, but

also to the importance of country-specific production and trade structures, institutions and

policies in dealing with the pandemic and its influence on stock-market prices.

We made a broad attempt to interpret these numerical findings and link them to the con-

clusions from the related literature. Of course, further work needs to be done to provide a

narrower and more focused account of the similarities as well as the differences across sectors

in the US and the UK, and possibly other major economies.
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