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ARTICLE INFO ABSTRACT

JEL classification:

Intangibles provide competitive advantages and enhance productivity and efficiency. We investigate whether

G30 accumulated intangible assets mitigate the adverse impact of pandemic shocks on corporate performance. Using a
G31 sample of 8738 unique U.S. firms during the period 1985-2020, we find that a firm's pre-pandemic intangible
E:g assets mitigate the pandemic-induced negative stock price reaction and operating performance. We also show that

the resilience to pandemic shocks is driven by both internally generated and externally acquired intangible assets.
ﬁi}:rl:gg;e assets Finally, we explore related channels, and find that intangible assets-driven corporate resilience to pandemic
Ppandemic shocks is explained by positive investor sentiment, customer loyalty, and managerial ability. Importantly,
Stock return corporate resilience to pandemic shocks emanating from intangibles holds for non-Covid pandemic periods.
Profitability Overall, our study documents the critical role of intangible assets in safeguarding firms and investors from

epidemic- and pandemic-induced shocks.

1. Introduction

Academic researchers have long recognized the significance of
intangible assets in improving firms' efficiency, productivity and value
creation (Eisfeldt and Papanikolaou, 2013; Peters and Taylor, 2017;
Hasan et al., 2021; Li et al.,, 2018). Boguth et al. (2021) posit that
intangible assets are an important production factor for firms; whereas
Lev et al. (2009) show empirically that intangibles are the key drivers of
corporate value and growth. Eisfeldt and Papanikolaou (2013) show that
firms with more intangible assets have average returns that are signifi-
cantly higher than firms with less intangible assets. While these studies
collectively show that corporate intangibles are valuable, it is still unclear
whether intangible assets provide resilience against economy-wide
exogenous shocks. In this study, we exploit historical infectious disease
pandemics as external shocks in order to examine whether intangible
assets immunize firms from negative stock price reaction and poor
operating performance during pandemic shocks (e.g., COVID-19, SARS,
Swine Flu (H1N1), Bird Flu (H5N1), Ebola & MERS).

* Corresponding author.

It is well-evidenced that firms' stock market and operating perfor-
mance depend not only on major corporate events, but also on various
industry, macro, and global events (Baker et al., 2020). Infectious disease
pandemics are exogenous shocks: they are specific, rare, exotic, and
distant events, with prolonged adverse impacts on the economy and
financial markets (Akhtaruzzaman et al., 2021a,b; Daehler et al., 2021;
Hassan et al., 2020).! For example, Severe Acute Respiratory Syndrome
(SARS), Ebola Virus Disease (EVD) and, most recently, coronavirus
(COVID-19) outbreaks have collapsed demand and supply chains and
generated significant adverse stock price reactions and decreases in
operating performance (Ftiti et al., 2021; George et al., 2021; Song et al.,
2021; Baker et al., 2020; Hassan et al., 2020; Ding et al., 2021; Hu and
Zhang, 2021).2

Recent evidence confirms that the COVID-19 pandemic caused
considerable fluctuations in equity, gold, energy, and cryptocurrency
markets, and that major stock indexes fell significantly in the US and
other economies (Akhtaruzzaman et al., 2021b; Bai et al., 2021; Burdekin
and Tao, 2021; Ding et al., 2021). According to Baker et al. (2020), no

E-mail addresses: uddinm@marshall.edu (M.R. Uddin), Mostafa.Hasan@mg.edu.au (M.M. Hasan), nha47@mail.aub.edu (N. Abadi).
1 The description of the pandemic episodes during our sample period (1985-2020) is presented in Appendix A.
2 For instance, Nippani and Washer (2004) studied the impact of SARS on the stock markets of several countries and found adverse impacts in China and Vietnam.
Similarly, Song et al. (2021) show that SARS pandemic has negative impact on asset price in China. According to Ichev and Marinc (2018), the negative impact of the
Ebola outbreak event on stock prices is greatest for firms that are geographically closest to both the origin of the Ebola outbreak events and the financial markets.
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prior infectious disease outbreak, including the Spanish Flu, has had such
a negative impact on the stock market as the COVID-19 pandemic. An
emerging stream of literature reveals that pandemic-induced stock price
reactions and poor firm performance are not homogeneous, because of
the cross-sectional variations in key corporate characteristics that un-
derpin firms' ability to absorb shocks (Ding et al., 2021).® This motivates
us to examine if intangibles, one of the key corporate assets, provide
immunity to pandemic shocks.

Intangible assets generally refer to valuable corporate assets that are
not physical in nature, such as information systems, business practices,
key talents, customer relationships, brand, patents, goodwill, etc. Intan-
gible assets have gradually turned into an essential component of pro-
duction (Eisfeldt and Papanikolaou, 2013). Corrado and Hulten (2010)
show that intangible assets have grown to make up a considerable pro-
portion of firms' total capital. A recent study suggests that the top three
intangible assets (brand, human capital, and intellectual property) ac-
count for as much as 85% of total enterprise values in some industries,
and that this value can grow faster during a pandemic (Moorcraft, 2020).
Studies also show that the role of intangibles is more pertinent during
times of shock and restructuring (Nemlioglu and Mallick, 2020; Venieris
et al.,, 2015). Collectively, these studies suggest that intangibles are
valuable since they allow firms to better deal with adverse external
shocks.

To understand how intangible assets provide corporate resilience
against pandemic-induced exogenous shocks, we propose three possible
explanations through which intangible assets may build corporate resil-
ience: investor sentiment, customer loyalty and managerial ability.
Investor sentiment is conceptualized as investors' belief about future cash
flow and investment risk that is not substantiated by the available in-
formation (Baker and Wurgler, 2007). There is ample evidence that
investor sentiment has a critical impact on stock returns and corporate
outcomes (Grundy and Li, 2010; Donadelli et al., 2017; Naughton et al.,
2019). These studies suggest that investors' belief about future cash flows
and investment risks influences their investment decisions and the con-
tinuity of their transactions with the firms. Studies also show that firms
with intangible assets (such as knowledge capital, social capital, and
R&D) generate positive investor sentiment during uncertain times
(Donadelli et al., 2017; Albuquerque et al., 2020). This is in line with the
argument that intangible assets contain important information about
firms' future strength, cash flow and profitability, and that intangibles
enhance firms' capacity to deal with general market movements suc-
cessfully, making the firms less prone to economy-wide shocks, such as
pandemics. As a result, while pandemic shocks typically result in nega-
tive investor sentiment, we anticipate that they may result in positive
investor sentiment for companies with larger amounts of intangible as-
sets (such as, R&D).* Taken together, to the extent investors are opti-
mistic about intangible-intensive firms, they tend to buy and/or hold
such stocks relative to others, when responding to a pandemic shock.
Studies also show that managers undertake strategic decisions to cater for
investor sentiment and maximize shareholders' wealth (Grundy and Li,
2010). Thus, following the investor sentiment argument, we predict that
firms with high levels of intangible assets will be more resilient to
pandemic shocks than firms with low levels of intangible assets.

Alternatively, the customer loyalty theory suggests that loyalty to-
wards firms and their product creates entry barriers and provides sus-
tainable competitive advantages, thereby, ensuring stable demand and

3 Using a global sample, Ding et al. (2021) find that the pandemic-caused
decline in stock prices were lower for firms with (a) stronger pre-2020 fi-
nances (more cash, less leverage, and higher earnings), (b) less exposure to
COVID-19 through global supply chains and customer locations, (c) more CSR
initiatives, and (d) less-entrenched executives.

4 For example, during a pandemic, investors expect biotechnology and phar-
maceutical firms to generate positive future cash flows that may be generated
from investment in R&D to develop drugs and vaccines.
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improving earnings as well as cash flows. Customer loyalty, thus, reduces
overall (i.e., total), systematic and idiosyncratic risk (Fornell et al., 2006;
Tuli and Bharadwaj, 2009; Dou et al., 2021). Peng et al. (2015) show that
firms with higher intangible assets, as captured by customer satisfaction,
can earn abnormal returns, even when the market-wide stock market
demonstrates pessimistic beliefs. Overall, customer loyalty reduces the
price elasticity of demand, thereby, protecting firm value during uncer-
tain times (Albuquerque et al., 2020; Berman, 2019; Huang et al., 2021).
Even traditional businesses are increasingly reliant on intangibles, such
as customer loyalty and retention through product differentiation. For
example, Walmart's unique supply chain (vendor managed inventory),
Amazon's recommendation system (item-to-item collaborative filtering)
and Tesla's use of renewable energy, can be attributed to the more loyal
and less elastic customer base for such firms. Therefore, following the
customer loyalty argument, we expect that high levels of intangible assets
allow firms to cope with major macro-economic shocks and, thus, can
provide resilience to pandemic shocks.

Finally, we propose managerial ability as a possible explanation for
how intangible assets provide corporate resilience against pandemics.
Managerial ability is generally conceptualized as the relative efficiency of
the managerial team in generating higher levels of revenue with a given
level of resources (Demerjian et al., 2012). Studies show that managerial
ability is positively related to innovation, firm value and the corporate
information environment (Chen et al., 2015; Demerjian et al., 2013).
Literature suggests that intangibles are manifested in organizational
culture, management practices, processes, and systems that guide firms'
future actions critically in a productive, efficient, and sustainable manner
(Hasan and Cheung, 2018). Given that intangibles improve managerial
efficiency and productivity, and play a role in restoring stability during
shocks and restructuring (Boubaker et al., 2021; Nemlioglu and Mallick,
2017, 2021; Mishra, 2014), we expect that managerial ability derived
from higher levels of intangible assets will provide resilience to pandemic
shocks.

It is important to emphasize that intangibles can be internally
generated or externally acquired. A key limitation of past studies that
documented intangibles' effects on firm performance and stock price
reaction is that most internally generated intangible assets are expensed
on the income statement, and not recognized on the balance sheet as per
current accounting practices. To avoid this identification problem, we
follow Peters and Taylor (2017) and estimate the replacement cost of
intangible assets (K™) as the sum of a firm's internally generated and
externally acquired intangibles. We use both internally generated and
externally acquired intangibles to provide rich insights. To capture the
shock and uncertainties generated from pandemics and epidemics, we
use a new infectious disease measure (ID) developed by Baker et al.
(2020), which is constructed from a daily newspaper-based Infectious
Disease Equity Market Volatility Tracker.

To examine whether intangible assets provide corporate resilience
during pandemics, we use a sample of U.S. firms during 1985-2020. We
first regress monthly excess stock returns against monthly pandemic
shock (Pan;) and the interaction between monthly pandemic shock (Pan,)
and pre-pandemic intangible assets (Kglﬁl) along with a set of control
variables. We find that pandemic shock is strongly and negatively
correlated with the stock market performance. Most importantly, the
coefficient of our main variable of interest (Pan,* K, ) is positive and
significant in all regressions, implying that firms' pre-pandemic intan-
gible assets attenuate the adverse impact of pandemic shocks on corpo-
rate performance. In terms of economic significance, we find that the
negative impact of pandemic shocks on stock returns attenuates from
—0.0097 to —0.0027 when firm-level intangibles increase from quartile 1
to quartile 3, resulting in a reduction in the negative impact of pandemic
shocks by 64.47%. We then assess whether the influence of corporate
intangibles on stock price reactions to pandemic shocks varies depending
on whether they are internally generated intangibles (knowledge capital
and organization capital) or externally acquired intangibles (such as
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franchises or licenses).” We re-estimate the main regression for each type
of intangible asset separately, and find that corporate resilience towards
pandemic shocks can be attributed to both internally created and exter-
nally acquired intangible assets.

To understand whether corporate resilience towards pandemic
shocks manifests in operating performance of the firms, we regress
quarterly return on assets (ROA) and return on equity (ROE) on quarterly
pandemic shock (Pan,), and the interaction between pandemic shock
(Pan,) and pre-pandemic intangible assets (K™ ,), along with controls.
We find consistent evidence that the coefficients of interactions are
positive and significant, implying that the operating performance of firms
with higher pre-pandemic intangibles is less affected by pandemic
shocks. We also find that this finding holds for both internally generated
and externally acquired intangibles. These results remain robust to a
battery of robustness tests. We use alternative measures of pandemic
shock and intangible assets, and observe largely consistent findings. We
also verify that our findings are not an artefact of omitted macroeco-
nomic shocks. Importantly, we show that our findings are not driven by
the Covid-19 induced pandemic.

Finally, we examine the potential explanation(s) for corporate resil-
ience to pandemic shocks in the presence of high levels of intangible
assets. Using firms' past return sensitivity and revenue sensitivity to
intangible assets as proxy for past investor sentiment, we show that the
role of intangible assets in lessening the pandemic shocks is stronger for
firms with high investor sentiment. In addition, using past advertising
expenditure as a proxy for customer loyalty, we find some support for the
customer loyalty-based argument for intangible-intensive firms' resil-
ience. Finally, we find that managerial ability benefits firms with higher
intangibles in terms of resilience to pandemic shocks.

Our primary contribution to the literature is twofold. First, we extend
the newly emerging pandemic finance literature by examining the effect
of intangible assets on corporate resilience towards pandemic shocks. In
the aftermath of the COVID-19 outbreak, studies explore the relationship
between infectious disease shocks and stock market reaction (e.g., Akh-
taruzzaman et al., 2021a; Donadelli et al., 2017; Fahlenbrach et al., 2021;
Ding et al., 2021). However, the moderating role of intangible assets in
this relationship is relatively under-researched. This is surprising, given
that intangibles are the most important forms of corporate asset affecting
corporate future performance and productivity (Lev et al., 2009; Malik
et al., 2014). As far as we know, we are the first to assess comprehen-
sively the role of different forms of intangible assets in providing
corporate immunity to Covid- and non-Covid-induced pandemic shocks.
Second, we incorporate a wide range of intangibles that have been used
mostly in isolation in past studies. For example, some studies use patents
to proxy for intangible assets, whereas some other studies use R&D,
brand or goodwill (Hochberg et al., 2018; Li and Hou, 2019; Lim et al.,
2020; Huang et al., 2021). Our measure of intangible assets captures both
internally generated and externally acquired intangible assets and re-
cords them at their replacement cost (Peters and Taylor, 2017). We
establish that the role of intangibles is not limited to knowledge capital
(i.e., R&D or patents), but that a wide array of internally generated and
externally acquired intangible assets promote corporate resilience to
pandemic shocks.

Our study is related to that of Demers et al. (2021), which shows that

5 Organization capital encapsulates firms' business practices, processes, cul-
ture, and capabilities that enable the matching of human skills and physical
capital to improve organizational knowledge, capabilities and efficiency (Peters
and Taylor, 2017). Some examples of organization capital include Apple's cre-
ative corporate culture and product development systems and Walmart's
vendor-managed inventory and electronic data exchange system. Knowledge
capital, on the other hand, encompasses the portion of intangibles comprised of
knowledge, relationships, learned techniques, and innovations. Firms' invest-
ment in developing knowledge, patents, or software increases their knowledge
capital.
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environmental, social and governance performance did not provide
corporate resilience during the COVID-19 pandemic. Instead, stocks of
R&D and selling, general and administrative expenses are related posi-
tively with stock returns during the COVID-19 period. We contend that
our study is different from that of Demers et al. (2021) in the following
critical ways.

First, instead of examining the role of intangibles on firms' resilience
during the COVID-19 period, our analysis includes a large sample period
(1985-2020) covering both COVID-19 and non-Covid pandemics,
including SARS, Swine Flu, Bird Flu, Ebola, MERS etc. Importantly, we
show that findings from our study hold, even after excluding the COVID-
19 pandemic period from our sample. Accordingly, results of Demers
et al. (2021) are not directly generalizable to the non-Covid pandemics
that we study. Second, Demers et al. (2021) focus only on stock returns.
We, on the other hand, consider both stock market performance and the
operating performance of firms that provide more comprehensive evi-
dence (i.e., ROA, ROE). Third, while Demers et al. (2021) show that only
internally generated intangibles provide resilience during the COVID-19
period, we provide evidence that both internally generated and exter-
nally acquired intangibles provide resilience during COVID-19 and
non-Covid pandemics. Finally, Demers et al. (2021) focus mostly on ESG,
and do not offer any theoretical justification for the role of intangibles in
providing corporate immunity during the COVID-19 period. We, on the
other hand, build our arguments based on the investor sentiment,
customer loyalty, and managerial ability channels, and find empirical
support for all. Therefore, we contend that our paper is also different
from a conceptual framework perspective.

The rest of the article is structured as follows. Section 2 describes the
sample and data. Section 3 presents empirical evidence on the role of
corporate intangibles during a pandemic. Section 4 discusses potential
explanations and channels for intangibles-driven corporate resilience;
and finally, Section 5 concludes.

2. Data and research design
2.1. Sample

We start our sample with all firm-level monthly observations in the
CRSP-Compustat merged database spanning from 1985 to 2020 (983,293
observations). Our sample starts from 1985, since the infectious disease
measure of Baker et al. (2020) is available from this point onwards.
Because of substantially different accounting practices and regulations,
we exclude 133,222 and 11,306 observations corresponding to financial
(SIC codes 6000-6999) and utilities (SIC codes 4400-4999) firms,
respectively. We then drop observations with negative book value and
missing dependent, independent and control variables (70,817 obser-
vations). These sampling criteria result in 767,948 firm-month observa-
tions.® To mitigate the impact of outliers, we winsorize continuous
variables at the 5% level on both sides (Barth et al., 2008; Basu et al.,
2016).” Panel A, Table 1 presents the sample selection technique.

Panel B, Table 1 presents the sample distribution across the 12
Fama-French (1997) industry classes.® We observe that the business
equipment class makes up the leading share of our sample (25.38%),
whereas chemicals and allied products correspond to the lowest share
(2.82%).

6 For operating performance tests, we use quarterly data. Our final sample size
is 69,452 firm-quarter observations.

7 Inferences from our analyses remain qualitatively similar if we winsorize
continuous variables at the 1% or 10% levels (untabulated).

8 The industry classification is available at: https://mba.tuck.dartmouth.edu
/pages/faculty/ken.french/Data_Library/det 12 _ind_port.html.
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Table 1
Sample selection and distribution of the sample.

Description Total number of
observations

Panel A: Sample selection
Monthly data in merged CRSP & Compustat files from 983,293

1985 to 2020
Less:
Financial firms (133,222)
Utility firms (11,306)
Firms with negative book value and missing values for (70,817)

the variables
Final sample 767,948
Number of unique firms 8738
Industry Freq. %
Panel B: Industry distribution
Consumer nondurables 46,994 6.120
Consumer durables 23,348 3.040
Manufacturing 93,847 12.220
Energy 39,957 5.200
Chemicals 21,682 2.820
Business equipment 194,938 25.380
Telecom 29,153 3.800
Shops 85,162 11.090
Healthcare 107,543 14.000
Other 125,324 16.320
Total 767,948 100.000

2.2. Measuring pandemic shocks

To measure pandemic shocks, we exploit the infectious disease
measure of Baker et al. (2020).9 The authors constructed a
newspaper-based Infectious Disease Equity Market Volatility (ID-EMV)
Tracker, which captures pandemic and infectious disease uncertainty
information. Recent studies use this measure to capture the effects of
infectious disease/pandemic on various economic outcomes (Bai et al.,
2021; Gupta et al., 2021; Liu et al., 2021).

The daily ID-EMV tracker is constructed from the total number of
published articles comprising keywords from economy, market, vola-
tility, and infectious disease/pandemic across approximately 3000 US
Newspapers. Next, these numbers are scaled by the total number of all
articles in the same day. In addition, the resulting index is also scaled by
the total EMV articles to get an unbiased estimate of the index.

We convert the daily ID-EMV index to monthly and quarterly fre-
quencies, as our focus is on the relatively long-term impacts of infectious
disease pandemics on stock market return and firm operating perfor-
mance, respectively. That is, the daily ID-EMV index is averaged within a
month (quarter) to get the monthly (quarterly) ID-EMV index (ID,),
which is our measure of pandemic shocks (Pan) in this paper. In
robustness tests, we use an alternative proxy for pandemic shocks. In
Section 3.4.1, we define Pan, = dummyID, where dummyID, = 1if ID; > 0,
and 0 otherwise.

2.3. Measuring intangible assets

Following Peters and Taylor (2017), we define intangible assets (K™™)
as the replacement cost of the sum of a firm's internally generated and
externally acquired intangible assets.

In the case of an externally acquired intangible asset, a firm usually
capitalizes the asset on the balance sheet as part of ‘Intangible Assets’,
which is the sum of Goodwill and Other Intangible Assets. Following
Peters and Taylor (2017), we define the replacement cost of a firm's

® The data is available at: https://www.policyuncertainty.com/infectious
_EMV.html.

10 Our findings remain robust if missing intano is replaced by zero
(untabulated).
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externally acquired intangible assets (EX™) as intangible assets identi-
fied from its balance sheet, excluding goodwill (Compustat item:
intano).'® Although goodwill includes the fair value of acquiring in-
tangibles that are not distinctly identifiable, it can be tainted by
non-intangibles (Peters and Taylor, 2017). Therefore, we exclude good-
will from our main analysis.

We define the replacement cost of a firm's internally created intan-
gible assets as the sum of knowledge capital (KC) and organization
capital (OC). Following Peters and Taylor (2017), we measure knowledge
capital as accumulated past R&D expenditures employing the perpetual
inventory method as follows:

KCi,=(1—6kc)KC;y—y + (R&D;, * 6y), (@9)

where KC;; denotes the firm-level stock of knowledge capital at time t, 6x¢
is the depreciation rate of knowledge capital, R&D; represents the firms'
R&D expenses at time t (Compustat item: xrd), and 6, denotes the portion
of R&D expenses that are invested in knowledge capital.!* On the other
hand, investing in organization capital includes promotion and adver-
tising expense, expenditure for distribution systems, employee training
and workshop, and payments to key talents (Hasan and Cheung, 2018;
Hasan and Uddin, 2022). Similar to knowledge capital, we estimate a
firm's organization capital by accumulating past selling, general, and
administrative (SG&A) expenditures employing the perpetual inventory
method as follows:

OC;, = (1—=60c)0Ci,—1 + (SG&A;, * @), 2)

where OC;; represents the firm-level stock of organization capital at time
t, Soc represents the depreciation rate of organization capital, SG&A;
denotes the firms' SG&A expenses at time t (Compustat item: xsga - xrd),
and ¢, denotes the portion of SG&A expenses that are invested in orga-
nization capital. In order to capture the intensity of intangibles, we scale
total and classified intangible assets by total assets of the firm.

2.4. Firm performance and control variables

We retrieve monthly stock return data from CRSP and quarterly ROA
and ROE data from Compustat as proxies for firms' market performance
and operating performance, respectively. Consistent with prior literature,
we include a set of risk factors and other controls in the regressions (Fama
and French, 2012; Fahlenbrach et al., 2021; Ding et al., 2021). The risk
factors include the market factor (CAPM); the size (SMB) and
book-to-market (HML) factors as per Fama and French (1993); and the
momentum (UMD) factor as per Carhart (1997).1? According to Fama
and French (2012), these four stock-market factors account for a
considerable portion of the variation in stock returns. Following prior
studies, we also use cash, leverage and ROA (extracted from Compustat)
as control variables in our return regressions. Ang et al. (2019) show
empirically a significantly positive relationship between cash holdings
and average stock returns. Prior studies also provide evidence of the
significant relation between leverage and stock return (Bhandari, 1988;
George and Hwang, 2010), and of the significant impact of firm profit-
ability and financial performance on stock returns (Novy-Marx, 2013;
Ball et al., 2016).

In ROA and ROE regressions, we control for firm fundamentals that
prior studies find affect firm operating performance (Yang and Zhao,
2014; Box et al., 2018). In sensitivity analysis, we also control for several
macroeconomic factors, as prior studies find that stock returns are
affected by macroeconomic variables (Wasserfallen, 1989; Schwert,

11 We consider that 100% of R&D expenses are invested in knowledge capital
(Peters and Taylor, 2017). Using a fraction of R&D expenses does not qualita-
tively alter our findings.

12 We get these factors from Kenneth French's Web site: http://mba.tuck.
dartmouth.edu/pages/faculty/ken.french/.


https://www.policyuncertainty.com/infectious_EMV.html
https://www.policyuncertainty.com/infectious_EMV.html
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/

M.R. Uddin et al.

1990; Chan et al., 1998; Maio and Philip, 2015). We include a recession
indicator variable, following the National Bureau of Economic Research
(NBER), to capture the effect of recession, the natural logarithm of eco-
nomic policy uncertainty (In_EPU) (Baker et al., 2016) and an aggregate
uncertainty measure (macro_uncertainty) developed by Jurado et al.
(2015) to proxy for a large number of economic variables. Variables are
defined in Appendix B.

2.5. Descriptive statistics

Table 2 reports descriptive statistics of the variables used in the re-
gressions. We find that our sample firms demonstrate a larger ratio of
intangible assets to tangible assets (Peters and Taylor, 2017). For
instance, the average (median) intangible assets for the sample firms is
60% (54%) of total assets, indicating that corporate intangibles intensity
is mainly skewed to a relatively small number of firms. We also observe
that internally generated intangible assets are substantially larger than
externally acquired intangible assets. For instance, the average knowl-
edge capital (organization capital) for the sample firms is 17% (26%) of
total assets, while that for externally purchased intangibles is only 5.18%
of total assets. Other firm fundamentals in both return and ROA/ROE
regressions are also consistent with prior studies.

In untabulated results, we find that firm performance (both excess
stock returns and ROA) is negatively correlated with pandemics (Pan) (p
< 0.01). Moreover, different types of intangibles are positively correlated
with each other (p < 0.01).

3. Role of corporate intangibles during pandemic

This section provides empirical evidence on whether and if so, how,
intangible assets shape firm performance in response to pandemic
shocks. First, we present evidence based on univariate tests; then we
present regression results.

3.1. Univariate results
If intangible assets safeguard corporations from adverse effects of

pandemics, we should observe that pandemic-induced adverse stock
returns and operating performance are less salient for firms with more

Table 2
Descriptive statistics.
Mean SD P25 Median P75

Pan, 0.5590 0.3404 0.3255 0.4657 0.6993
Pan, (Q) 0.4820 0.2750 0.2920 0.4020 0.5890
Kint 0.6022 0.4350 0.2510 0.5389 0.8432
KC 0.1706 0.2643 0.0000 0.0240 0.2370
ocC 0.2583 0.2385 0.0758 0.1873 0.3707
EX™ 0.0518 0.0724 0.0000 0.0178 0.0734
XRET 0.0040 0.1276 —0.0756 0.0002 0.0781
Cash 0.2092 0.2146 0.0394 0.1267 0.3170
Leverage 0.1728 0.1723 0.0018 0.1325 0.2953
ROA —0.0030 0.0410 —0.0041 0.0048 0.0170
ROE 0.0010 0.0830 —0.0110 0.0180 0.0390
SIZE 1.6250 0.4580 1.3460 1.7090 1.9800
MVTBV 0.6250 0.8060 0.0400 0.5540 1.1620
PPE 0.2510 0.2420 0.0480 0.1690 0.3900
RD 0.0250 0.0310 0.0000 0.0150 0.0360

This table reports descriptive statistics of the variables used in the regressions.
Pan, is the pandemic shocks, K™ is the total intangible assets, KC is the knowl-
edge capital, OC is the organization capital, EX™ is the external intangible assets,
XRET is monthly excess stock returns over risk-free rate, Cash is the corporate
cash holdings, Leverage is the pre-pandemic financial leverage, ROA is the return
on assets, ROE is the return on equity, SIZE is the firm size, MVTBYV is the market-
to-book ratio, PPE is the property, plant and equipment, and RD is the research
and development intensity. The sample period ranges from 1985 to 2020. ***, **,
* denote a statistical significance at the 0.01, 0.05 and 0.1 level, respectively.
Description and measurement of the variables are presented in Appendix B.
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intangibles. Panel A in Table 3 summarizes average monthly excess stock
returns of our sample firms by intangibles terciles and pandemic ter-
ciles.!®> We observe that firms with high levels of intangibles exhibit
higher excess returns than firms with lower levels of intangibles. But this
difference in excess returns is more evident during pandemic periods
(diff=0.006) than during non-pandemic periods (—0.002).

In Panel B and Panel C of Table 3, we report average quarterly ROA
and ROE by high and low intangibles and pandemic groups. In line with
our prior results, we observe a significantly higher ROA for high in-
tangibles firms (ROA = 0.004) compared with low intangibles firms
(ROA = -0.009) during high-pandemic periods. The difference in ROA
between the two groups is significant at the 1% level. Finally, Panel C
confirms our findings that high intangibles firms generate relatively more
ROE than low intangibles firms during pandemics, thereby, offering
preliminary evidence that intangibles provide corporate resilience
against pandemic shocks.

3.2. Regression results: intangible assets and stock returns during pandemic
shock

To examine whether investment in intangibles attenuates stock price

reactions to pandemic shocks, we estimate the following multivariate
regression:

XRET;, = a+ pPan, + 8(Pan, x Ki" ) +¢ (Pan, x XEVT) +2Y, +n+ 9,
+ sy 3)

where xRET;, is a firm's monthly excess stock return over risk free rate of

Table 3
Univariate test.

Firms with low level of
intangibles

Firms with high level of
intangibles

High - Low

Panel A: Univariate tests of difference in monthly excess return over market

All 0.0043 0.0032 0.0011
Times (0.0004)
Low Pan 0.0076 0.0092 —0.0016*
(0.0016)
High 0.0030 —0.0025 0.0055***
Pan (0.0008)
Panel B: Univariate tests of difference in quarterly ROA
All 0.0077 —0.0031 0.0108
Times (0.0033)
Low Pan 0.0102 —0.0052 0.0154**
(0.0062)
High 0.0042 —0.0086 0.0128%***
Pan (0.0022)
Panel C: Univariate tests of difference in quarterly ROE
All 0.0196 0.00063 0.0133***
Times (0.0005)
Low Pan 0.0232 0.0083 0.0149%**
(0.0004)
High 0.0141 0.0048 0.0093***
Pan (0.0013)

This table reports univariate test results of the difference in firms' stock return
and operating performance between high (top tercile) and low (bottom tercile)
sub-sample split by intangible terciles and pandemic terciles. Panels A, B, and C
present mean difference test in the monthly excess return, ROA, and ROE be-
tween high and low intangible firms, respectively. The sample period ranges
from 1985 to 2020. ***, ** * denote a statistical significance at the 0.01, 0.05
and 0.10 level, respectively. Descriptions of the variables are presented in Ap-
pendix B.

13 In unreported tests, we use alternative breakpoints (such as, quartiles and
deciles) for both intangibles and pandemic shock, and find qualitatively similar
results.
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Table 4
Intangible assets & stock returns in response to pandemic shock.
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Panel A: Total Intangibles

Panel B: Types of Intangibles

Dep. Var. = XRET m (2) [©))

()] ) (6) @
Pan, —0.0040%** —0.0083*** —0.0087*** —0.0097*** —0.0066*** —0.0082%** —0.0045%***
(0.0009) (0.0009) (0.0010) (0.0010) (0.0007) (0.0009) (0.0009)
K, x Pan, 0.0062%*** 0.0056*** 0.0088*** 0.0083***
(0.0014) (0.0014) (0.0013) (0.0013)
Kint 0.0185%*** 0.0186*** 0.0115%** 0.0116***
(0.0012) (0.0012) (0.0011) (0.0011)
KCr_1 x Pan, 0.0258%**
(0.0022)
KCr, 0.0094%**
(0.0024)
OCr_1 x Pan, 0.0110%***
(0.0025)
OCr_4 0.0251***
(0.0019)
EXIMt, x Pan, 0.0326***
(0.0096)
EXint, —0.0179%***
(0.0059)
Cashr_1 x Pany 0.0399*** 0.0379%** 0.0351%*** 0.0367*** 0.0319%**
(0.0023) (0.0023) (0.0024) (0.0022) (0.0025)
Leverager_1 x —0.0222%*** —0.0213* —0.0198%** —0.0180* —0.0232%**
Pan; (0.0023) (0.0023) (0.0023) (0.0023) (0.0027)
ROAr_; x Pan, 0.1031%** 0.1040%** 0.1028%*** 0.1000%** 0.0878***
(0.0026) (0.0026) (0.0026) (0.0026) (0.0031)
MKTRF 0.9225%** 0.9483*** 0.9486*** 0.9489*** 1.0617***
(0.0060) (0.0061) (0.0061) (0.0061) (0.0066)
SMB 0.7707*** 0.7662%*** 0.7654%** 0.7645%*** 0.6892%**
(0.0081) (0.0084) (0.0084) (0.0084) (0.0094)
HML 0.11171%** 0.1304*** 0.1289*** 0.1284*** 0.0156
(0.0100) (0.0099) (0.0099) (0.0099) (0.0099)
UMD —0.1471%** —0.1283*** —0.1301*** —0.1293*** —0.0991***
(0.0046) (0.0046) (0.0046) (0.0046) (0.0046)
Constant —0.0070%*** —0.0044*** —0.0081*** —0.0075%** —0.0046*** —0.0068*** 0.0000
(0.0007) (0.0007) (0.0007) (0.0007) (0.0004) (0.0005) (0.0004)
Observations 767,947 767,918 767,947 767,918 767,918 767,918 567,383
Adjusted R? 0.007 0.018 0.160 0.166 0.166 0.166 0.177
Firm FE Yes Yes Yes Yes Yes Yes Yes
Industry-Year FE No Yes No Yes Yes Yes Yes

This table examines whether corporate intangibles affect stock price movements in response to the pandemic shocks. The dependent variable is monthly excess stock
returns over risk-free rate (xRET). Pan, is the pandemic shocks, Ki™, is the pre-pandemic total intangible assets, KCr_1 is the pre-pandemic knowledge capital, OCr_; is
the pre-pandemic organization capital, EX™ | is the pre-pandemic external intangible assets, Cashy_1 is the pre-pandemic corporate cash holdings, Leverager_1 is the pre-
pandemic financial leverage, ROAT_; is the pre-pandemic profitability, MKTRF is the market return over the risk-free return rate, SMB is the difference between small
and big firm returns, HML is the difference between high and low book-to-market equity returns, and UMD is the difference between two high and two low prior return

portfolios' average returns. The sample period ranges from 1985 to 2020. ***,
Description and measurement of the variables are presented in Appendix B.

firm i in month t; Pan, denotes monthly pandemic shock; K¥‘£1 is a firm's
pre-pandemic intangible assets; le‘r includes pre-pandemic firm funda-
mentals at the beginning of the year, including cash, leverage, and ROA;
Yt’ includes monthly risk factors, including the market factor (MKTRF),
the size (SMB) and book-to-market (HML) factors as per Fama and French
(1993), as well as the momentum factor (UMD) as per Carhart (1997).
We closely follow Ding et al. (2021) in our research design, and
include firm fixed effect (1;) and industry-time fixed effect ((pj‘t) to cap-
ture firm-level unobserved heterogeneity and time-varying variations
across SIC 2-digit industries. The key variable of interest is the interaction
term between Pan; and K¥,. In robustness tests, we use alternative
definitions of pandemic shocks and intangible assets (see section 3.4).
Panel A, Table 4 reports the baseline return regression results. We
report firm-level clustered standard errors below the estimated co-
efficients.'* In Columns (1) and (2), we regress monthly excess stock
returns on pandemic shocks (Pan,), pre-pandemic intangibles (K , ), and
the interaction between pre-pandemic intangibles and pandemic shocks

14 We obtain qualitatively similar results when standard errors are clustered at
both firm and year levels.

, * denote a statistical significance at the 0.01, 0.05 and 0.1 level, respectively.

(Pan, xK™ ) without any firm-level and risk controls. Column (1) con-
trols for firm-fixed effect and Column (2) controls for both firm- and
industry-time-fixed effect. We find that pandemic shocks have a negative
effect on excess stock returns. For example, the coefficient of Pan, is
—0.008 (p < 0.01) in column (2), suggesting that corporate stock market
performance is strongly and negatively correlated with pandemic shocks.

Our main variable of interest in these regressions is the interaction
between pandemic shocks and pre-pandemic intangibles. We observe
that the coefficients of Pan, x K, are positive and significant (coeffi-
cient = 0.006; p < 0.01 in both Columns 1 and 2), implying that pre-
pandemic intangibles mitigate negative stock market performance dur-
ing pandemics. Columns (3) and (4) rerun the regressions after inter-
acting pandemic shocks with pre-pandemic cash, leverage, and ROA,
without and with industry-time-fixed effects, respectively. In addition to
that, we control for Fama and French (1993) three factors and Carhart
(1997) momentum risk factors in our model. The coefficient of Pan, x
K™t | is positive and significant (coefficient = 0.009; p < 0.01 in Column
3, and coefficient = 0.008; p < 0.01 in Column 4), suggesting that firms
with high levels of intangible assets are relatively more resilient to
pandemic shocks than firms with low levels of intangible assets.

This above result is economically meaningful as well. For example,
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the coefficient of Column (4) suggests that the negative impact of
pandemic shocks on stock returns attenuates from —0.0076 to —0.0027
when firm-level intangibles increase from quartile 1 to quartile 3,
resulting in a reduction in the negative impact of pandemic shocks by
64.47%."° This cannot be explained by firm fundamentals and risk fac-
tors. Coefficients of the control variables are largely consistent with prior
studies (Ding et al., 2021). Firms with more pre-pandemic cash, less debt,
and profitability are more resilient to pandemics' effects on the stock
market reaction. Coefficients of monthly risk factors are also consistent
with prior studies.

Panel B, Table 4 examines whether the role of intangible assets in
providing resilience to pandemic shocks differs depending on the types of
intangible asset. We measure intangible asset (KiT"El) as the sum of
internally generated and externally acquired intangibles (Peters and
Taylor, 2017). Internal intangibles comprise knowledge capital (KC) and
organization capital (OC), whereas externally acquired intangibles refer
to the intangibles reported in the balance sheet (EX™). We re-run the
baseline regression for each type of intangible asset. This analysis can
provide additional insights into whether different types of intangibles are
effective in providing resilience to pandemic shocks.

Columns (5) to (7) use knowledge capital (KC), organization capital
(0C), and externally acquired intangibles (EX™), respectively as proxies
for intangible assets. We observe that corporate resilience towards
pandemic shocks is attributable to both internally generated and exter-
nally acquired intangibles. For example, in Column (5), the coefficient of
KCr_1 x Pan, is positive and significant at the 1% level (coefficient =
0.026; p < 0.01). Similarly, the coefficient of OCr_; x Pan, in Column (6)
suggests that higher level of pre-pandemic organization capital provides
resilience during pandemic shocks (coefficient = 0.011; p < 0.01).
Finally, we find evidence for the effect of externally acquired intangibles
in mitigating negative stock price reactions to pandemic shock (coeffi-
cient = 0.033; p < 0.01). Taken together, findings in Table 4 support our
hypothesis that intangibles safeguard firms from the effect of infectious
disease pandemics.

3.3. Regression results: intangible assets and operating performance in
response to pandemic shock

In this sub-section, we investigate whether pre-pandemic intangibles
attenuate shocks to firms' operating performance induced by pandemics.
We estimate the following regression model:

ROA,;, / ROE;, =a-+fPan, +5(Pan, x K" ) +§(Pan, x X;‘T) A P+ i
“4)

where ROA;; (ROE;;) is the return on assets (equity) of firm i in quarter ¢,
and the rest of the variables are explained under equation (3). le_T in-
cludes firm size, market-to-book ratio, cash, property, plant and equip-
ment, and research and development. Similar to return regressions, we
control for firm (»;) and industry-time-fixed effect (%t) in ROA and ROE
regressions.

We present the baseline ROA regression results in Panel A, Table 5. In
Column (1), we regress quarterly ROA on pandemic shocks (Pan,), pre-
pandemic intangibles (K¥,), and the interaction between pre-
pandemic intangibles and pandemic shocks (Pan, xKi,) along with
firm-level controls, firm-fixed effect, industry-time-fixed effect. As ex-
pected, we find that pandemic shocks have a negative effect on firm ROA
and that pre-pandemic intangibles attenuate weak ROAs during pan-
demics. The coefficient of Pan, x KiT”ﬁl (0.009) is significant at the 1%

!5 Economic significance for Q1 level of Ki, is estimated as —0.0097 +
(0.0083*0.251) = —0.0076, where —0.0097 is the coefficient of Pan, 0.0083 is
the coefficient of Pan, x K|, and 0.251 is the Ki* | at Q1. We follow the similar
procedure in estimating economic significance for Q3 level of Kin |
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level. In models (2) to (4), we assess the effect of internal and external
intangibles in safeguarding firms' operating performance during
pandemic shocks. We observe that resilience of firms' operating perfor-
mance to pandemic shocks is attributed to mainly internally generated
(both KC and OC) intangibles (p < 0.01).

In Panel B of Table 5, we repeat the regression for the ROE. Similar to
Panel A, we find that pandemic shocks affect firms' ROE negatively, while
pre-pandemic intangibles attenuate this negative effect. The coefficients
of the interaction between pandemic shock and intangibles are positive
and statistically significant for total intangibles (Column 5), internally
generated intangibles (Columns 6 & 7) and insignificant for externally
acquired intangible assets (Column 8). Overall, the results shown in this
sub-section support our prediction that corporate intangibles provide
resilience to weak operating performance in response to pandemic
shocks.

3.4. Robustness tests

3.4.1. Alternative measure of pandemic shock

To test the robustness of our findings, we use an alternative measure
of pandemic shocks and re-estimate our baseline regressions (Table 6).
Here, dummyPan, is an indicator variable equal to one if there is a
pandemic at time t (ID; >0), and 0 otherwise.'® In Panel A (Columns (1)
to (4)), the dependent variable is monthly excess stock returns over risk-
free rate, while in Panel B (Columns (5) to (8)), the dependent variable is
ROA.!7 Consistent with earlier results, we find that pandemic shocks
affect stock market performance adversely (p < 0.01), and firms with
higher levels of intangibles (both total and classified) are resilient to this
adverse effect (K¥‘51 x dummyPan; = 0.003, p < 0.01). Similarly, in Panel
B we find largely consistent evidence when ROA is used to measure firm
performance.

3.4.2. Alternative specification of intangible intensity

Since the intensity of intangibles is skewed to a small number of firms,
the reported results in previous tables might be biased towards firms in
certain industries. In order to alleviate this potential problem, we rede-
fine intangibles (total and classified) as an indicator variable equal to one
if a firm has a positive intangible to total asset ratio and zero otherwise,
and re-estimate the baseline regressions. Regression results for stock
return and ROA are presented in Panel A and Panel B of Table 7,
respectively. The tabulated results corroborate the findings from our
main analysis. In particular, the interactive coefficient (dummyKi; x
Pany,) is positive and significant for both return and ROA regressions (p <
0.01). This finding largely persists for internally generated and externally
acquired intangibles. Collectively, the results from alternative specifica-
tions of intangible intensity in Table 7 corroborate our baseline findings.

3.4.3. Are the results driven by the COVID-19 pandemic?

Our sample period covers both COVID-19 and non-COVID pandemic
periods. One may contend that COVID-19 has a severe effect on stock
returns and firm performance, and our documented findings are artifacts
of the COVID-19 pandemic. To alleviate this concern, we exclude the
COVID-19 period (i.e., observations from the year 2020) and rerun the
baseline regression models. In Table 8, we continue to observe that the
coefficients of the interaction between pre-pandemic intangibles (total
and classified) and pandemic shocks are positive and significant. Thus,

16 In untabulated tests, we use two alternative definitions of pandemic shock.
First, to capture the effect of extreme pandemics only, we define Pan, =
dummyID, where dummyID, = 1 if ID, > mean(ID19gs5-2020), and O otherwise.
Second, we use world uncertainty index (WUI) developed by Ahir et al. (2018)
as proxy for pandemic shock. In both cases, we obtain qualitatively similar
results.

7 For brevity, we have untabulated ROE regressions thereafter. Nonetheless,
using ROE as a performance measure provides qualitatively similar results.
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Table 5
Intangible assets and operating performance in response to pandemic shock.
Panel A: ROA Panel B: ROE
Dep. Var. = @ @ 3 4 (5) © Y] ®
ROA ROA ROA ROA ROE ROE ROE ROE
Pan, —0.0002** —0.0002%* —0.0003*** —0.0001 —0.0012%** —0.0012%** —0.0014%** —0.0008*
(0.0001) (0.0001) (0.0001) (0.0001) (0.0004) (0.0004) (0.0004) (0.0004)
Kif, % Pan, 0.0087%** 0.0165%*
(0.0028) (0.0075)
Kt —0.0000%** —0.0000%***
(0.0000) (0.0000)
KCr_1 x Pan, 0.0351%** 0.0876***
(0.0066) (0.0176)
KCr_1 —0.0000%*** —0.0000%***
(0.0000) (0.0000)
OCr_1 x Pan, 0.0361*** 0.0755%**
(0.0059) (0.0155)
OCr_1 —0.0000%** —0.0000%**
(0.0000) (0.0000)
EXI™ | x Pan, 2.8698 7.0903
(2.6562) (7.0145)
EXt, ~0.0924* ~0.1925%**
(0.103) (0.0275)
Cashr_1 x Pan, —0.0176%** —0.0202%** —0.0199%*** —0.0137** —0.0859*** —0.0938%** —0.0927%*** —0.0792%**
(0.0063) (0.0063) (0.0061) (0.0064) (0.0185) (0.0188) (0.0185) (0.0178)
SIZEr_1 x Pan, —0.0080%*** —0.0069%** —0.0082%** —0.0051%** —0.0191%*** —0.0174%** —0.0198%*** —0.0139%**
(0.0012) (0.0001) (0.0011) (0.0030) (0.0031) (0.0029)
MVTBVr_1 x 0.0054*** 0.0056*** * 0.0143%*** 0.0133*** 0.0150%**
Pan; (0.0013) (0.0013) (0.0013 (0.0014) (0.0042) (0.0042) (0.0042) (0.0042)
PPEr_; x Pan, 0.0076 0.0085* 0.0005 0.0046 0.0526* 0.0538*** 0.0374** 0.0468+**
(0.0049) (0.0049) (0.0051) (0.0052) (0.0166) (0.0167) (0.0169) (0.0183)
RDr_y x Pan; 0.0145 —0.0907* —0.0204 —0.0086 0.4139* 0.1199 0.3426*** 0.3027**
(0.0378) (0.0479) (0.0387) (0.0393) (0.1325) (0.1455) (0.1319) (0.1345)
Constant —0.0904*** —0.0933%*** —0.0953*** —0.0801*** —0.2046%*** —0.2157*** —0.2161%** —0.1849***
(0.0134) (0.0134) (0.0136) (0.0138) (0.0309) (0.0312) (0.0313) (0.0322)
Observations 69,452 69,452 69,452 62,311 69,452 69,452 69,452 62,311
Adjusted R? 0.691 0.691 0.691 0.699 0.553 0.553 0.553 0.569
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Industry-Year FE Yes Yes Yes Yes Yes Yes Yes Yes

This table examines whether corporate intangibles affect operating performance in response to the pandemic shocks. Panel A uses ROA as the dependent variable, while
Panel B uses ROE as the dependent variable. Pan; is the pandemic shocks, K" is the pre-pandemic total intangible assets, KCr_1 is the pre-pandemic knowledge capital,
OCr_1 is the pre-pandemic organization capital, EX, is the pre-pandemic external intangible assets, cashr_1 is the pre-pandemic corporate cash holdings, SIZEr_; is
the pre-pandemic firm size, MVTBVy_; is the pre-pandemic market-to-book ratio, PPEr_; is the pre-pandemic property, plant and equipment, RDr_; is the pre-pandemic

research and development intensity. The sample period ranges from 1985 to 2020.

Description and measurement of the variables are presented in Appendix B.

we confirm that our baseline results are not biased towards the COVID-19
pandemic.

3.4.4. Are the results driven by other macroeconomic risks?

Although our regression model controls for a number of firm-specific
variables and risk factors that literature suggests affect firms' stock
returns and operating performance, one may contend that our measure of
pandemic shock captures macroeconomic uncertainty only, because of
the positive correlations of firm-level characteristics and risk factors with
macroeconomic uncertainty. To alleviate this potential omitted variable
bias, we rerun our baseline models after controlling for three different
proxies for macroeconomic uncertainty. First, we use recession as a
control variable: an indicator variable for recessions based on the NBER
definition of recessions.'® Second, we control economic policy uncer-
tainty (In_EPU) measure of Baker et al. (2016). Finally, we include the
Jurado et al. (2015) macroeconomic uncertainty index (macro_-
uncertainty) that captures time-varying U.S. macroeconomic uncertainty.

In untabulated results, we find that after including all three macro-
economic controls in the baseline regression, pandemic shocks still affect
firms' stock price and operating performance adversely. More

8 See https://www.nber.org/research/data/us-business-cycle-expansions-and
-contractions.

, **, * denote a statistical significance at the 0.01, 0.05 and 0.1 level, respectively.

interestingly, we find that corporate intangibles provide resilience
against pandemic-induced shocks.'®

3.4.5. Are the results driven by other omitted variable bias?

To provide further robustness to our findings, in this section we
control for some additional controls. For example, Ding et al. (2021) find
that a firm's CSR engagement reduces the negative effect of a pandemic
on firm performance. Further, there may be a concern that the level of
internationalization may affect our documented results. Finally, recent
evidence suggests that corporate governance can mitigate the adverse
impact of a pandemic on firm performance (Hsu and Liao, 2021).
Therefore, to alleviate the concern with omitted variable bias, we control
separately for net CSR score, level of internationalization - an indicator
variable that takes a value of one if a firm has foreign income, and zero
otherwise, institutional ownership, CEO tenure and proportion of inde-
pendent directors on the board. Finally, we include all additional controls
together. Untabulated results show that the inference from our analysis
remains qualitatively similar, even after including these additional con-
trols individually and collectively. When we repeat the regression for the
ROA measure of firm performance, we continue to obtain qualitatively
similar results (results untabulated). Overall, we find that our results are

19 Untabulated results are available upon request.
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Table 6
Alternative specification of pandemic shock.
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Panel A: Stock Market Performance

Panel B: Operating Performance

Dep. Var. = @ (2) 3 @ 5) © ) ®
xRET xRET xRET xRET ROA ROA ROA ROA
dummyPan, —0.0061*** —0.0047*** —0.0056%** —0.0048%** —0.0016* —0.0012 —0.0027%** —0.0011
(0.0009) (0.0008) (0.0010) (0.0010) (0.0009) (0.0009) (0.0009) (0.0009)
K¥[£1 x dummyPan, 0.0029%** 0.0010%*
(0.0008) (0.0000)
Kt 0.0014*** —0.0000%**
(0.0003) (0.0000)
KCr_1 x 0.0026*** 0.0041***
dummyPan, (0.007) (0.0000)
KCr_4 0.0012%** —0.0000%***
(0.0003) (0.0000)
OCr_1 x 0.0046** 0.0042***
dummyPan, (0.0022) (0.0000)
OCr_1 0.0097%*** —0.0000%**
(0.0029) (0.0000)
EX | x dummyPan, 0.0166*** 0.6909*
(0.0063) (4.1300)
EXint, —0.0124%*** -
(0.0031) —0.0820%**
(0.0080)
Constant —0.0035%*** —0.0028%*** —0.0052%** —0.0016*** —0.0405%** —0.0434*** —0.0394*** —0.0317***
(0.0002) (0.0001) (0.0008) (0.0002) (0.0087) (0.0085) (0.0086) (0.008)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Observations 767,918 767,918 767,918 567,383 67,464 67,464 67,464 60,413
Adjusted R? 0.163 0.163 0.163 0.176 0.704 0.703 0.704 0.704
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Industry-Year FE Yes Yes Yes Yes Yes Yes Yes Yes

This table presents baseline regression results using alternative specification of pandemic shocks. In this table pandemic shocks is an indicator variable that equals one if
there is a pandemic at time t and O otherwise. Panel A uses monthly excess stock returns (xRET) as the dependent variable, while Panel B uses ROA as the dependent
variable. dummyPan, is the pandemic shocks, Ki* | is the pre-pandemic total intangible assets, KCr_1 is the pre-pandemic knowledge capital, OCr_1 is the pre-pandemic
organization capital, and EXI™, is the pre-pandemic external intangible assets. The sample period ranges from 1985 to 2020. ***, ** * denote a statistical significance at

the 0.01, 0.05 and 0.1 level, respectively.

unlikely to be driven by omitted variable bias.

3.4.6. Other robustness tests

We perform some additional sensitivity analyses to assess the
robustness of our results. First, since the H5N1 (Bird flu) in 1997 affected
mainly Hong Kong and the SARS (2003) affected mainly China or Asia,
we drop samples pertaining to these periods (i.e., Q4, 1997 — Q4, 1998
and Q2, 2003 - Q3, 2003). Untabulated results show that the interactive
coefficient remains positive and significant (p < 0.01). Second, our
sample covers 1985-2020, which also covers the global financial crisis
(GFC) period. To isolate the impact of the GFC on our findings, we drop
the GFC period (i.e., 2007-2008) from our sample and re-estimate the
regression. Consistent with our main findings, we observe a positive and
significant (p < 0.01) interactive coefficient (results untabulated).

4. Potential explanations and channel analysis

4.1. Investor sentiment and the role of corporate intangibles during a
pandemic

Our findings so far suggest that corporations with higher levels of
intangibles are more resilient to the adverse effects of pandemics. In this
sub-section, we examine whether investor sentiment explains this resil-
ience. To examine this mechanism, we use a firm's past return sensitivity
and revenue sensitivity to intangible assets as proxies for investor
sentiment and expand the difference-in-difference regressions. The re-
turn and revenue sensitive firms will presumably create positive investor
sentiment about the expected future performance of such intangible-
intensive firms.

Following Akey and Lewellen (2017), we estimate a firm's past return
sensitivity to both tangible and intangible investments by regressing its

annual stock returns against its annual investment in tangible and
intangible assets. A firm is defined as sensitive to investments (tangibles
or intangibles) if the p-value from the regression is below 0.10 and
insensitive, otherwise. After obtaining the indicator variables of the re-
turn sensitivity to tangible assets and to intangible assets, we include this
variable with our baseline regression specification and interact this with
the pandemic shocks, as well as the tangible and intangible assets.

Panel A of Table 9 reports the results of the return sensitivity test. In
columns (1) and (2) the dependent variable is monthly excess stock
returns while in Columns (3) and (4) the dependent variable is ROA.
Columns (1) and (3) include variables of return sensitivity to intangibles,
whereas columns (2) and (4) include variables of return sensitivity to
tangibles with our baseline regression models. Regression results in
Columns (1) and (3) show that both stock returns and ROA are signifi-
cantly positively affected by firms' intangibles sensitivity during the
pandemic, as reflected by significant coefficients of retsen x K| x Pan,.
On the other hand, in Columns (2) and (4) we find no evidence of firms'
sensitivity to tangibles during the pandemic.

In addition to return sensitivity discussed above, following Bonaime
et al. (2018), we estimate a firm's past revenue sensitivity which mea-
sures how sensitive a firm's revenues are to the industry's revenues,
where industry is defined using the three-digit SIC. We create decile
portfolios based on the absolute difference between the industry's
average revenue and the firm's average revenue, and find that firms in the
top (bottom) deciles are more (less) revenue sensitive. After dividing the
revenue sensitivity measure into deciles, we use the later as a
cross-sectional variable, and include its interaction with the pandemic
shocks and intangibles in the baseline regressions.

Panel B, Table 9 shows that intangibles in revenue sensitive firms
provide resilience during a pandemic. The coefficients of the triple
interaction term (revsen x KiT"fl x Pan;) in columns (5) and (6) are
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Alternative specifications of intangible intensity.
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Panel A: Stock Market Performance

Panel B: Operating Performance

Dep. Var. = @™ ) 3 “@ ) (6) @) ®)

xRET xRET xRET XRET ROA ROA ROA ROA
Pan, —0.0057*** —0.0058%*** —0.0044%** —0.0034*** —0.0018%*** —0.0019 —0.0196** —0.0188***

(0.0007) (0.0007) (0.0007) (0.0008) (0.0042) (0.0036) (0.0045) (0.0045)
dummyKit | x Pan, 0.0004%** 0.0006%**

(0.0001) (0.0002)
dummyKt | —0.0001 0.0012%*

(0.0003) (0.0005)
dummyKCr_; X 0.0002 0.0864***

Pan, (0.0001) (0.0111)
dummyKCr_1 —0.0009%*** 0.0017%***
(0.0015) (0.0003)
dummyOCr_y x 0.0007*** 0.0007***
Pan, (0.0001) (0.0003)
dummyOCr_ 0.0038*** 0.0329***
(0.0005) (0.0037)
dummyEX™ | x Pan, 0.0004%* 0.0007%**
(0.0001) (0.0003)
dummyEX*, ~0.0009%** 0.0022+**
(0.003) (0.0009)

Constant 0.0001 *** 0.0007*** 0.0003*** —0.0007*** —0.0079%** —0.0077*** —0.0072%** —0.0091***

(0.0002) (0.0001) (0.0002) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Observations 767,918 767,918 767,550 567,371 67,464 67,464 67,464 61,273
Adjusted R? 0.166 0.166 0.166 0.178 0.773 0.773 0.772 0.773
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Industry-Year FE Yes Yes Yes Yes Yes Yes Yes Yes

This table examines whether corporate intangibles affect stock price movements in response to the pandemic shocks and presents main regression results using
alternative specifications of intangible intensity. In this table, we define total and categorized intangibles as indicator variables which are equal to 1 if their values > 0,
and 0 otherwise. Panel A uses monthly excess stock returns (xRET) as the dependent variable, while Panel B uses ROA as the dependent variable. Pan, is the pandemic
shocks, K | is the pre-pandemic total intangible assets, KCr_; is the pre-pandemic knowledge capital, OCr_; is the pre-pandemic organization capital, and EX™ | is the
pre-pandemic external intangible assets. The sample period ranges from 1985 to 2020. ***, **, * denote a statistical significance at the 0.01, 0.05 and 0.1 level,

respectively.
Table 8
Sensitivity analyses: Excluding Covid-19 pandemic period.
Dep. Var. = (€H] @) 3) (] %) (6) @ (C)]
XRET XRET xRET XRET ROA ROA ROA ROA
Pan, —0.0102%** —0.0070%*** —0.0087*** —0.0050%*** 0.0017 0.0025* —0.0001 0.0014
(0.0010) (0.0008) (0.0009) (0.0009) (0.0014) (0.0014) (0.0014) (0.0015)
K, x Pan, 0.0092%** 0.0117%***
(0.0010) (0.0030)
Kint 0.0112%** —0.0000%**
(0.0010) (0.0000)
KCr_1 x Pan, 0.0121%*** 0.0419%**
(0.0030) (0.0070)
KCr 4 0.0243*** —0.0000%**
(0.0020) (0.0000)
OCr_1 x Pan, 0.0127%** 0.0413%***
(0.0030) (0.0070)
OCr_1 0.0243*** —0.0000%**
(0.0020) (0.0000)
EXInt, x Pan, 0.0415%** 5.0069
(0.0100) (3.1600)
EXint, —0.0209*** —0.0954***
(0.0060) (0.0010)
Constant —0.0075%*** —0.0045*** —0.0067*** —0.0001 —0.0931*** —0.0959%** —0.0967*** —0.0810%***
(0.0007) (0.0004) (0.0005) (0.0004) (0.0138) (0.0137) (0.0139) (0.0142)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Observations 762,484 762,484 762,484 562,081 67,491 67,491 67,491 60,481
Adjusted R? 0.165 0.165 0.165 0.176 0.694 0.694 0.694 0.701
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Industry-Year FE Yes Yes Yes Yes Yes Yes Yes Yes

This table presents the baseline regression after excluding the Covid-19 pandemic period. We use monthly excess stock returns (xRET) and ROA as the dependent
variable. Pan, is the pandemic shocks, K is the pre-pandemic total intangible assets, KCr_; is the pre-pandemic knowledge capital, OCr_; is the pre-pandemic
organization capital, and EXi" | is the pre-pandemic external intangible assets. The sample period ranges from 1985 to 2020. ***, ** * denote a statistical signifi-
cance at the 0.01, 0.05 and 0.1 level, respectively.
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Table 9
Effect of investment sensitivity.
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Panel A: Return Sensitivity

Panel B: Revenue Sensitivity

Dep. Var. = @ @ 3) )] %) (6)
xRET xRET ROA ROA xRET ROA
Pan, —0.073** (0.0006) —0.0013** (0.0017) 2.3589%** —0.0085*** —0.0859%**
3(0.0056) (0.7265) (0.0008) (0.0073)
Retsen 0.0010 —0.0075 0.0131%*** —0.1481
(0.0014) (0.0052) (0.0034) (0.1481)
Kt 0.0064*** —0.0126%** 0.0103*** —0.0085*
(0.0005) (0.0016) (0.0009) (0.0044)
Tang 0.0159%** 1.4509%**
(0.0008) (0.4371)
Pan; x Retsen —0.0101*** 0.0000 —0.0172%** —0.0616
(0.0021) (0.0020) (0.0042) (0.1959)
Retsen x Kint, —0.0030* —0.0130%**
(0.0018) (0.0041)
K, x Pan, 0.0002** 0.00004*** —0.0003** —0.0144***
(0.0001) (0.0001) (0.0001) (0.0069)
Retsen x K, x 0.0181%** 0.0195%**
Pan, (0.0025) (0.0050)
Retsen x T ang 0.0050 0.1402
(0.0059) (0.1465)
Tang x Pan, —0.0052%** —2.3842%**
(0.0019) (0.7275)
Retsen x Tang x Pan; —0.0000 0.0634
(0.0001) (0.1978)
Reysen —0.0001 0.0007
(0.0001) (0.0005)
Pan;x Revsen —0.0000%** —0.0022%**
(0.0000) (0.0069)
Revsen x K, —0.0009%** —0.0009
(0.0002) (0.0008)
Revsen x K, x 0.0008*** 0.0023***
Pan, (0.0002) (0.0012)
Constant —0.0037*** —0.0095*** 0.0018 —1.4615%** —0.0031*** —0.0040
(0.0004) (0.0006) (0.0013) (0.4369) (0.0007) (0.0031)
Controls Yes Yes Yes Yes Yes Yes
Observations 767,331 728,643 68,962 51,356 767,331 68,920
Adjusted R? 0.165 0.166 0.443 0.701 0.165 0.463
Firm FE Yes Yes Yes Yes Yes Yes
Industry-Year FE Yes Yes Yes Yes Yes Yes

This table examines whether the relation between corporate intangibles and firm performance response to pandemic shock varies cross-sectionally with firms' in-
vestment sensitivity. We use two measures as proxies for investment sensitivity. Panel A reports the results of return sensitivity test (Retsen), whereas panel B reports the
results of revenue sensitivity test (Revsen). We use monthly excess stock returns (xRET) and ROA as the dependent variable. Pan, is the pandemic shocks, K¥'ﬁ , is the pre-

pandemic total intangible assets, and Tang is the asset tangibility. The sample period ranges from 1985 to 2020. **

0.05 and 0.1 level, respectively.

positive and significant at the 1% level. Overall, the cross-sectional re-
sults in Table 9 show strong support that investor sentiment generated
from return and revenue sensitivity explains the positive role of intan-
gible assets in attenuating pandemic shocks.

4.2. Customer loyalty and the role of intangibles during pandemic shocks

The customer loyalty theory suggests that customers are more loyal
towards intangible intensive firms and that this loyalty reduces firms'
price elasticity of demand, and protects firm value during uncertain times
(Albuquerque et al., 2020; Berman, 2019). Businesses in both
manufacturing and service sectors today are relying more on intangible
assets, such as customer loyalty and retention through product differ-
entiation. Thus, we expect that a loyal and less elastic customer base
would provide more resilience to firms from pandemic shocks than
would be observed for firms with low levels of such intangible assets.
Following Albuquerque et al. (2020), we use a firm's advertising ex-
penditures as a proxy for customer loyalty and interact this in our
baseline specification.

Table 10 summarizes the regression results for the customer loyalty
channel. The coefficient of the triple interaction term
(AD;_1 xK™ | xPan,) is positive and significant (p < 0.10) for excess

11

“* * denote a statistical significance at the 0.01,

stock returns (Column 1), but insignificant for ROA (Column 2). Overall,
we find some evidence that customer loyalty allows intangible-intensive
firms to be relatively more resilient to pandemic shocks than firms having
low levels of intangible assets.

4.3. Managerial ability and the role of intangibles during pandemic shocks

Prior studies suggest that managerial ability improves corporate ef-
ficiency and innovation, and allows firms to cope with macro-economic
shocks (Andreou et al., 2017; Nemlioglu and Mallick, 2017). Prior evi-
dence also shows that intangibles improve corporate culture, managerial
practices, process and efficiency (Eisfeldt and Papanikolaou, 2013), and
productivity and play a role in restoring stability during shocks and
restructuring (Mishra, 2014). Therefore, we expect managerial ability
stemming from a higher level of intangibles would provide corporations
with more resilience to pandemic shocks than would be seen in firms
with a lower level of intangibles. We use the managerial ability score
(MA) of Demerjian et al. (2012) and interact this in our baseline

specification.
Table 11 summarizes the regression results for the managerial ability
channel. The coefficient of the triple interaction term

(MA,_1 XK, xPan,) is positive and significant for both excess stock



M.R. Uddin et al.

Economic Modelling 110 (2022) 105806

Table 10 Table 11
Customer loyalty and the role of corporate intangibles during pandemic. Managerial ability and the role of corporate intangibles during pandemic.
Dep. Var. = (€] (@3] Dep. Var. = (€] 2
xRET ROA xRET ROA
Pan, —0.0083%** —0.0312* Pan, —0.0088%** —0.0240**
(0.0021) (0.0164) (0.0031) (0.0104)
K%-"ﬁl 0.0188%*** 0.0003 Kg'fl 0.0150%** —0.0082**
(0.0022) (0.0048) (0.0036) (0.0041)
AD; 4 0.0396 2.9334 Pan, x K!}’fl 0.0075* —0.0010
(0.0403) (2.8415) (0.0044) (0.0050)
Pan, x K?fl 0.0029 —0.0070 MA; 0.0110* 0.0954%***
(0.0027) (0.0076) (0.0195) (0.0192)
AD; 1 x KiT"El —0.0622 —7.7684** MA;_1 x Pan, —0.0076 —0.0655**
(0.0413) (3.8469) (0.0239) (0.0302)
AD; ; x Pan; —0.0611 3.9165 MA,; 1 x K’}“l 0.0458* 0.0194
(0.0422) (4.6010) (0.0288) (0.0302)
AD; 1 x K?}'fl X 0.01283** 8.4665 MA x Kﬁ"ﬁl x Pan, 0.0958* 0.0883**
Pan, (0.0549) (7.3375) (0.0396) (0.0423)
Constant —0.0146%** —0.0057 Constant —0.0121%** 0.0008
(0.0403) (0.0037) (0.0396) (0.0031)
Controls Yes Yes Controls Yes Yes
Observations 282,123 13,882 Observations 79,242 42,139
Adjusted R 0.175 0.709 Adjusted R 0.156 0.573
Firm FE Yes Yes Firm FE Yes Yes
Industry-Year FE Yes Yes Industry-Year FE Yes Yes

This table examines whether the relation between corporate intangibles and firm
performance response to pandemic shock varies cross-sectionally with firms'
customer loyalty (AD;.;). We use monthly excess stock returns (xRET) and ROA as
the dependent variables. Pan, is the pandemic shocks, K, is the pre-pandemic
total intangible assets, and AD,_; is the advertisement expenses scaled by total
assets. The sample period ranges from 1985 to 2020. ***, ** * denote a statistical
significance at the 0.01, 0.05 and 0.1 level, respectively.

returns (p < 0.10) (Column 1) and ROA (p < 0.05) (Column 2). Overall,
we find that managerial ability allows intangible-intensive firms to be
relatively more resilient to pandemic shocks than firms having low levels
of intangible assets.?’

5. Conclusions

In this study, we explore whether and how intangible assets provide
corporate resilience to pandemic shocks. Using a sample of U.S. firms
spanning from 1985 to 2020, we find that firms with high levels of
intangible assets are more resilient to infectious disease pandemics than
firms with low levels of intangible assets. Specifically, stock returns and
operating performance of pre-pandemic intangible intensive firms are
less affected during a pandemic, even after controlling for firm funda-
mentals, risk factors, firm- and industry-time-fixed effects. Furthermore,
we show that corporate resilience to pandemic shocks is attributable to
both internally generated and externally acquired intangible assets.
These findings are robust to the use of alternative measures of pandemic
shocks and intangible assets, exclusion of the COVID-19 pandemic sam-
ples, and omitted macroeconomic variable bias. We further examine
potential channels that explain the positive association between intan-
gible assets and corporate resiliency. We show that intangible assets
provide corporate resilience to pandemic shocks through the positive
investor sentiment, customer loyalty and managerial ability channels.

Overall, our findings are critical for capital markets research, because
they demonstrate that intangible assets, an important yet often ignored
area of corporate assets, provide corporate sustainability and safeguard

20 As an additional analysis, we also examine if CSR is a channel through which
intangibles provide corporate resilience during pandemic shocks. In an unta-
bulated test, we find no evidence in support of this channel.
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This table shows whether the relation between corporate intangibles and firm
performance response to pandemic shocks varies cross-sectionally with firms'
managerial ability. We use monthly excess stock returns (xRET) and ROA as the
dependent variable. Pan, is the pandemic shocks, K | is the pre-pandemic total
intangible assets, and MA,_; is the managerial ability score of Demerjian et al.
(2012). The sample period ranges from 1985 to 2020. ***, ** * denote a sta-
tistical significance at the 0.01, 0.05 and 0.1 level, respectively.

firms from pandemic shocks. We also extend the relatively new literature
on pandemics, and explore how it influences corporate policies and
performance. The documented results in this paper have direct practical
applications, because of their relevance for investors' stock selection
strategies in difficult and uncertain times. Findings from our study have
important implications for managers and regulators. For example, our
findings suggest that corporate managers should invest more in in-
tangibles in order to mitigate risks, contribute to sustainable develop-
ment, and protect shareholder wealth during crises. Moreover, because of
the recent surge in corporate intangibles and their crucial role in
enhancing and protecting shareholder wealth, regulators and policy-
makers may consider forming financial reporting guidelines that include
disclosure of intangible assets in financial statements.
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Appendix A. Infectious disease episodes

Infectious Disease

Time Period Description

Bird Flu (H5N1)

SARS

Swine Flu (HIN1)

Ebola & MERS

Coronavirus
(COVID-19)

Nov 1997 to Nov 1998 The avian flu (H5N1) emerged in Hong Kong in late1997 and lasted for a year. According to the World Health Organization (WHO),
18 individuals were infected and 6 died.

Severe Acute Respiratory Syndrome (SARS) emerged in early 2003. It started in China and then was transmitted with great rapidity
to other countries. WHO reported a 10% casualty rate from SARS — more than 8000 people worldwide became sick during this
outbreak and approximately 800 died.

The swine flu infectious disease, referred to as the 2009 HIN1 pandemic, emerged in January 2009 and lasted until August 2010. It
was announced as a pandemic in June 2009 by WHO. According to WHO, confirmed cases of HIN1 were distributed around more
than 214 counties, and the total number of confirmed deaths reached 18,449.

Ebola virus disease (EVD), a lethal disease that affected humans and other primates, had an average fatality rate of around 50% -
over 11,000 people died of this disease and more than double were infected.

Middle East respiratory syndrome coronavirus (MERS-CoV) was caused by a novel coronavirus transferred to humans from infected
dromedary camels, and originated in Saudi Arabia in 2012. The average MERS-CoV fatality rate was approximately 35%.
Coronavirus disease (COVID-19) is the on-going infectious disease that was first discovered in China in December 2019 and was
declared a pandemic in March 2020 by WHO. As of December 15, 2021, the total number of confirmed cases exceeded 270 million
and the total number of confirmed deaths exceeded 5 million distributed around 222 countries.

April 2003 to August
2003

March 2009 to May
2009

October 2014 to
January 2015

December 2019 till
Present

Appendix B. Description of variables

Variable

Definition

Dependent Variables
XRET

ROA
ROE

Independent Variables
Pan,

int
KTfl

KCr_1

OCr4

X,
dummyKit |
dummyKCr_q
dummyOCr_;
dummyEXnt |
Retsen

Reysen

AD,
Control Variables
MKTRF

SMB

HML

UMD

Cash

Leverage

ROA

SIZE

MVTBV

PPE

RD

Recession

In_EPU
Macro_uncertainty

A firm's excess holding period return over the risk-free rate.
Quarterly net income (niq) divided by end-of-quarter total assets (atq).
Quarterly net income (niq) divided by end-of-quarter total equity (teqq).

A constructed daily ID-EMV Tracker converted to monthly and quarterly frequency by averaging the daily infectious disease equity market volatility records
within month/quarter (t-1).

Total intangible assets replacement cost following Peters and Taylor (2017) scaled by total assets from Compustat. Intangible assets are the sum of total externally
acquired intangible assets and internally generated intangible assets (e.g., organizational capital and knowledge capital).

Knowledge capital replacement cost following Peters and Taylor (2017) divided by total assets from Compustat.

Organization capital replacement cost following Peters and Taylor (2017) divided by total assets from Compustat.

Total intangible assets excluding goodwill from a firm's balance sheet (intano) scaled by total assets (at).

A dummy variable that equals one if Ki | is positive, and zero otherwise.

A dummy variable that equals one if KCr_; is positive, and zero otherwise.

A dummy variable that equals one if OCy_, is positive, and zero otherwise.

A dummy variable that equals one if EX™ | is positive, and zero otherwise.

A proxy for return sensitivity to intangibles or tangibles obtained by regressing a firm's annual stock returns against investments in intangibles/tangibles; A firm is
defined as sensitive to intangibles/tangibles if the p-value from the regression is below 0.1 and insensitive otherwise.

A proxy for a firm's past revenue sensitivity which measures how sensitive a firm's revenues are to the industry's revenues, where industry is defined using the
three-digit SIC. We create decile portfolios based on the absolute difference between the industry's average revenue and firm's average revenue, and firms in top
(bottom) deciles are more (less) revenue sensitive.

Advertising expense (xad) scaled by total assets (at).

The excess market return over the risk-free return rate.

Captures size effect: small minus big represents the difference between small and big firm returns.

Captures value effect: high minus low represents the difference between high and low book-to-market equity returns.
Captures momentum effect: it represents the difference between two high and two low prior return portfolios' average returns.
Cash and Short-Term Investments (che) scaled by total assets (at).

Total debt including current debt (dt) divided by total assets (at).

Net income (ni) divided by total assets (at).

Natural logarithm of end-of-quarter total assets (at).

Log of the market value of equity to book value of equity.

End-of-quarter net of total property, plant and equipment (ppentq) scaled by end-of-quarter total assets (atq).

End-of-quarter research and development expense (xadq) scaled by end-of-quarter total assets (atq).

An indicator variable which is equal to 1 if there is recession as per NBER, and 0 otherwise.

Log of the economic policy uncertainty index (EU) following Baker et al. (2016). Source: https://www.policyuncertainty.com/
A proxy for time-varying U.S. macroeconomic uncertainty calculated following Jurado et al. (2015). Source: https://www.sydneyludvigson.com/macro-and-
financial-uncertainty-indexes
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