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Abstract

We exploit the outbreak of COVID-19 as an exogenous shock to investigate the impact of corporate

diversification on idiosyncratic risk and total security risk during a pandemic crisis. We are the first

to show that international corporate diversification dampens the increase in idiosyncratic and total

volatility as well as total skewness during the crisis. On the other hand, business-segment corporate

diversification exacerbates the impact of COVID-19 on idiosyncratic and total volatility, while it

reduces that on idiosyncratic and total skewness. These results are important because they uncover

heterogeneities in the effect of COVID-19 on the risk of security portfolios.
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“There is one area, though, where the world isn’t making much progress,

and that’s pandemic preparedness.”

— Bill Gates, 27 April 2018

1 Introduction

Interest in the impact of climate change and other environmental risks (Bernstein et al. 2019,

Painter 2020) has reached its peak in the recent years. However, the outbreak of COVID-19 in

early 2020 was largely unanticipated and wreaked havoc on global stock markets. The quick

spread of the disease in Europe and the US, with increasingly high numbers of deaths and

lockdown measures imposed on people and businesses on both sides of the Atlantic, has plunged

financial markets into unprecedented turmoil.

COVID-19 has uncovered a new source of tail risk1 for investors worldwide, leading to a drop

by 30% on stock markets in the US and Europe (Gormsen & Koijen (2020)). The impact on the

stock market reflects a bleak outlook for the real economy globally. For example, the forecasts

released by the International Monetary Fund (IMF) in mid-April 2020 highlight that the world

is likely to face “the worst economic downturn since the Great Depression” (IMF 2020). The

global impact of COVID-19 begs the following question: Does corporate diversification help

reduce the negative impact of pandemic crises?

We address this question by focusing on the impact of corporate diversification (both

international and business-segment corporate diversification)2 on idiosyncratic risk throughout

the evolution of the outbreak. In particular, we investigate the impact of diversification on

idiosyncratic volatility and idiosyncratic skewness before and after Monday 24 February 2020 –

the trading day after lockdown measures are imposed on towns in Northern Italy.3 This event

1Tail risk can be defined as an extreme decline in a company’s stock price (Cohen et al. 2014).
2For convenience, in the rest of the paper we use the term “corporate diversification” to refer to both

international and business-segment corporate diversification.
3https://www.ft.com/content/5ec9aeae-56a1-11ea-a528-dd0f971febbc.
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kicks off a decline in the US stock market (Albuquerque et al. (2020)) and an increase in volatility

expectations, and constitutes an exogenous shock that allows us to tease out the impact of

diversification on pandemic risk.4 Since COVID-19 can be considered an unexpected shock to

businesses, it allows us to establish the causal impact of diversification on idiosyncratic risk.

While idiosyncratic volatility considers upside and downside risk in a symmetric manner,

negative idiosyncratic skewness can proxy for crash risk (Hutton et al. (2009)).5 Since COVID-19

has led to a sharp decline in stock prices, investigating the impact of corporate diversification

on both idiosyncratic volatility and idiosyncratic skewness is important to gain a thorough

understanding of the mechanism through which corporate diversification influences idiosyncratic

risk.

We are the first to show that international corporate diversification mitigates the increase

in idiosyncratic and total volatility, and that on total (but not idiosyncratic) skewness during

the pandemic. On the other hand, business-segment corporate diversification exacerbates the

impact of COVID-19 on idiosyncratic and total volatility, but reduces the impact on idiosyncratic

and total skewness. and idiosyncratic skewness. These results are important from a portfolio

diversification standpoint. As highlighted by Xu & Malkiel (2003), many investors care about

the idiosyncratic (that is, firm-specific) risk of the securities in their portfolios, because they

wealth or other types of constraints prevent them from fully diversifying idiosyncratic risk away

from their portfolios.

Our study provides the following contributions to the literature. First, we contribute to the

literature regarding the effects of corporate diversification on firm risk. Previous literature argues

that corporate diversification is associated with lower firm risk (Mansi & Reeb 2002). Moreover,

firm value increases with foreign sales, a proxy for international corporate diversification (Gande

et al. (2009)), and globally diversified firms also appear to enjoy more favorable valuations from

4In Table A1, in the Supplementary Online Appendix, we report nine major events related to the evolution of
the outbreak in the US and in the world as well as fiscal and monetary policy measures implemented by the US
government and the Federal Reserve.

5Negative skewness can arise from volatility feedback effects (among others, French et al. (1987)).
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creditors relative to domestic firms (Li et al. (2011)). However, the nature of this pandemic

crisis – having led to a sudden collapse of global trade6 – might have disproportionately affected

companies that diversify internationally. For example, Ramelli & Wagner (2020) and Ding et al.

(2020) suggest that companies with a large share of their business depending on international

sales have been adversely affected by the pandemic crisis. However, these papers do not focus on

the impact of diversification on idiosyncratic risk. Moreover, neither of these papers examine the

impact of business-segment corporate diversification. Thus, the literature lacks an investigation

of the impact of corporate diversification on risks related to a pandemic crisis. We fill this gap by

estimating the impact of international corporate diversification and business-segment corporate

diversification on firm-level idiosyncratic and total risk for over 2,500 US companies.

Moreover, we contribute to the new strand of the literature investigating the economic impact

of COVID-19. A number of studies focus on the impact of COVID-19 on the real economy (Jones

et al. (2020), Barro et al. (2020), Eichenbaum et al. (2020), Gormsen & Koijen (2020), Kaplan

et al. (2020)), whereas we investigate the impact of COVID-19 on the stock market. In this

respect, our work is closer to the contributions by Alfaro et al. (2020) who analyze the market

reaction to forecasts of the number of COVID-19 infections, Baker et al. (2020) who examine

variations in risk expectations induced by the pandemic, and Onali (2020) who focuses on the

impact of COVID-19 on aggregate stock market volatility and volatility expectations, in addition

to the already mentioned contributions by Ramelli & Wagner (2020) and Ding et al. (2020).

However, to the best of our knowledge, the existing literature on the effects of the COVID-19 on

security-level idiosyncratic and total risk is essentially non-existent.

The remainder of the paper is organized as follows. Section 2 describes the methodology and

the data used to carry out the empirical analyses. Section 3 describes the results, while Section

4 concludes.

6https://www.bloomberg.com/news/articles/2020-04-08/wto-says-2020-global-trade-collapse-may-be-worst-
in-a-generation.
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2 Methodology and Data

2.1 Econometric strategy

Our empirical strategy is similar to Ferreira et al. (2013) in that we adopt a two-step methodology.

First, we estimate the event-day Abnormal Returns (AR) for each sampled stock. The estimation

is based on Carhart (1997) four-factor model:

Rit −Rft = ai + βi(Rmt −Rft) + βisSMBt + βihHMLt + βioMOMt + εit (1)

where Rit is the stock return for stock i on day t, Rmt is the return on the market portfolio proxy

and Rft is the risk-free rate proxy, SMBt is the Fama-French Small-Minus-Big factor, HMLt

is the Fama-French High-Minus-Low factor, and MOMt is the momentum factor. The model

parameters are estimated over a 120-day window ending 20 trading days before the start of each

event period. We require at least 30 observations in the estimation period. For each day in our

sample period, the AR for each stock i is the value of the residuals at time t, εit. We estimate

the idiosyncratic volatility, IV OLit, as the standard deviation of ARs in the event period (Ang

et al. (2006)), [StDev(ARit)]. We also consider idiosyncratic skewness (Del Viva et al. (2017);

Jondeau et al. (2019)), ISKEWit, also based on the ARs over the event period. Since negative

skewness is positively related to crash risk, we place a negative sign in front of the value for

idiosyncratic skewness, Skewness(ARit), and calculate ISKEW as [−Skewness(ARit)], so that

both IV OL and ISKEW are positively related to idiosyncratic risk.

We then examine the cross-sectional determinants of IVOL and ISKEW. We focus on the

35 trading days before 24 February 2020 (2 January 2020 – 21 February 2020) and after it (24

February 2020 – 13 April 2020). Thus, we estimate two regressions, one with event period

January, 2 – February, 21, and one with event period February, 24 – April, 13. Then, we estimate
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the following regression:

IRISKit = a0 + a1Event+ a2DiversificationDummy+

+a3DiversificationDummy × Event+ a4Xit + a5γi + eit

(2)

where IRISK is a proxy for idiosyncratic risk, namely IV OL or ISKEW , Diversification

Dummy takes the value of one for cases where a firm has foreign sales greater than zero, and

zero otherwise (similar to Li et al. (2014)), Event is equal to zero for the period from 2 January

2020 to 21 February 2020 and one for the period from 24 February 2020 to 13 April 2020. Xit is

a vector of control variables, including: Size, calculated as the natural logarithm of total assets;

ROA, or the ratio of net income to total assets; EquityMultiplier, which is the ratio of total

assets to equity; Financial a dummy variable equal to one for Standard Industry Classification

(SIC) values between 6000 and 6999; Pharma, a dummy variable equal to one for SICs in

the range 2830-2836; Health, a dummy variable equal to one for SIC in the range 8000-8099;

Utilities, a dummy variable equal to one for SICs between 4900 and 4949; and NY SE, a dummy

variable equal to one for stocks listed on the NYSE and zero for stocks listed on NASDAQ or

AMEX. Finally, γi represents industry fixed effects.

We also estimate equation 2 after replacing Diversification Dummy with an index that allows

for both international and business-segment corporate diversification, Diversification Index, and

two dummies, Only International, equal to one for firms that diversify geographically but not by

business-segment, and Only Business, equal to one for firms that diversify by business-segment,

but not internationally.

Moreover, we compare the results for IV OL and ISKEW with the total volatility (TOTV OL)

and skewness (TOTSKEW ) for each security. Since the outbreak of COVID-19 has impacted

the whole stock market, we expect that the TOTV OL and TOTSKEW should be more sensitive

to the crisis than IV OL and ISKEW , ceteris paribus.

In alternative specifications, we check the robustness of our results by excluding financial
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firms and regulated utilities from our sample, consistently with common practice in the literature

(inter alia, Colla et al. (2013)).

2.2 Data

We collect stock price data from Compustat Capital IQ North America Daily database, available

from the Wharton Research Data Services (WRDS), for the period going from 1 May 2019 to 1

May 2020. We then apply a number of filters that are standard in the corporate finance literature.

First, we consider all common stocks (for which the Compustat item tcpi is equal to zero) that

are traded on the NYSE, AMEX, and NASDAQ exchanges (Compustat codes 11, 12, and 14).

Second, we exclude cases for which prices are below $5 and above $1,000 (Bali et al. 2017). We

then retrieve daily data for the risk-free rate, the market excess return, the size, the value, and

the momentum factor returns from Kenneth French’s website. Data for the CBOE Volatility

index based on the S&P500 (VIX) is retrieved from Datastream. Then, we match the data

on prices and adjustment factors needed to compute stock returns (items “prccd”, “trfd” and

“ajexdi”) with the latest accounting data available from Compustat Capital IQ Fundamentals

Quarterly (items “atq”, “niq”, and “ceq”). Finally, we add data from the Compustat Segments

database to compute our measures of corporate diversification (items “sales”, “segsales”, “sid”

and “stype”). The matching is performed using the CUSIP (Del Viva et al. (2017)).

Table 1 shows summary statistics of the variable employed in our main analysis. Specifically,

the top panel displays the summary statistics related to the pre-event period, whereas the bottom

panel shows the summary statistics for the post-event period as defined earlier. All variables,

with the exception of the dummies, are winsorized at the 1st and 99th percentiles.

3 Empirical Analysis and Results

Table 2 reports the main results of our analysis. In all four specifications, Event enters

the regressions with a positive and significant coefficient, consistently with the idea that the
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unexpected outbreak of a pandemic amplifies idiosyncratic risk. Columns (1) to (3) suggest

that Diversification Dummy, Diversification Index and Only International have a statistically

insignificant impact on the idiosyncratic volatility. The coefficient on Only Business is, instead,

negative and significant. The interaction terms between the first three proxies and Event

are negative and significant, suggesting that international corporate diversification dampens

the impact of the crisis on IV OL. However, the sum of the coefficients on Event and the

interaction terms ([B], [C] and [D] in Table 2) remains positive. For example, in column (1)

the sum of the coefficients on Event and Diversification Dummy ×Event is equal to 0.0298

(= 0.0369−0.0071). Similarly, for the interaction terms related to Diversification Index and Only

International, the sum of the coefficients with Event are equal to 0.0329 (= 0.0360 − 0.0031)

and 0.0284 (= 0.0369 − 0.0085), respectively. The F-tests for the sum of the coefficients is

significant, confirming that the positive impact of Event is significant even after allowing for the

impact of international corporate diversification. However, the results in column (4) suggest

that business-segment corporate diversification exacerbates the increase in IV OL during the

acute phase of the crisis: Only Business ×Event is positive and significant, and the sum of its

coefficient with that on Event (0.0331 + 0.0045 = 0.0376) is larger than that on Event (0.0331).

Our findings suggest that, once COVID-19 is perceived as a global issue, idiosyncratic

risk increases particularly for businesses that are not diversified internationally. This result is

somewhat surprising, especially if we consider the anecdotal evidence provided by the World

Trade Organisation later in April 2020 documenting a severe collapse of global trade following

the outbreak of the pandemic. Our results do not change appreciably if – consistently with

common practice in the literature – we exclude financial companies and utilities from our analysis

(see Table A2 in the Supplementary Online Appendix).

The coefficients on the control variables are negative and significant for Size and ROA,

suggesting that large and profitable firms are characterised by lower values of IV OL, whereas

the coefficient for Equity Multiplier is positive, albeit insignificant or weakly significant. Finally,
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financial firms appear to be riskier than non-financial firms in two specifications out of four.

We then move to Table 3 where we report the results for ISKEW . We observe that our

corporate diversification proxies enter insignificantly the regressions, apart from the specification

with Only Business, for which we report a positive and significant coefficient. The coefficient on

the interaction term Only Business × Event (−0.2153), however, is negative and larger than the

coefficient on Event (0.1109), suggesting that during the crisis the impact of business-segment

corporate diversification on ISKEW offsets the positive impact of the outbreak on ISKEW ,

as shown by the F-test result (2.14, statistically insignificant). The magnitude of the coefficient

on the interaction term is also larger than the coefficient on Only Business (0.1993), suggesting

that the impact of Only Business on ISKEW becomes insignificant during the outbreak.7

Similarly, the coefficient on Diversification Index × Event is negative and significant, most

likely because of the negative impact of business-segmentation. In fact, the magnitude of the

coefficient (−0.0976) is about half as large as that on the coefficient of Only Business × Event

(−0.2153). The F-test for the sum of the coefficients on Event and Diversification Index ×

Event is insignificant, suggesting that the positive impact of the crisis on ISKEW is offset

by corporate diversification (0.1314 − 0.0976 = 0.0338). Overall, these results suggest that

diversification affects ISKEW during the COVID-19 outbreak by dampening the effect of the

crisis on the probability of large negative returns.8

The results in Tables 4 and 5 suggest that TOTV OL and TOTSKEW have been affected by

the COVID-19 crisis to a greater extent than IV OL and ISKEW , confirming that COVID-19

has had an impact on the whole stock market. For example, the coefficient on Event in column

(1) of Table 2 is 0.0369, but it increases to 0.0495 in Table 4. Similarly, the coefficients on Event

in Table 3 are smaller than in Table 5. The results for the diversification proxies and their

interactions with Event are slightly different from the results reported in Table 2, because the

7The untabulated F-test for the sum of the coefficients on Only Buisiness and the interaction term is 0.08
statistically insignificant.

8We find similar results if we exclude financial companies and utilities from our analysis – see Table A3 in the
Supplementary Online Appendix.
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coefficient on the interaction term Event × Diversification Dummy becomes weakly significant

and the coefficient on Event × Diversification Index is positive and significant. These suggest

that international corporate diversification dampens the increase in TOTV OL as a result of

the COVID-19 outbreak, while business-segment corporate diversification increases it, but in

this case the positive effect of business-segment corporate diversification is stronger, leading

to a positive and significant coefficient on Diversification Index ×Event . In particular, the

coefficient on Only International ×Event is −0.0060 (significant at the 1% level), while the

coefficient on Only Business ×Event is 0.0125 (significant at the 1% level).

Overall, these results suggest that international corporate diversification helps reduce volatility,

while business-segment corporate diversification exacerbates it. The results for TOTSKEW

suggest that both international and business-segment corporate diversification reduce crash risk.

4 Concluding Remarks

Corporate diversification is supposed to reduce corporate risk (Mansi & Reeb (2002)). However,

international operations might be adversely affected by global events. We examine the impact

of the COVID-19 outbreak on the cross-section of idiosyncratic risk for a sample of over

2,500 companies. We provide evidence that international corporate diversification dampens

the negative impact of COVID-19 on idiosyncratic and total stock volatility during the acute

phase of the outbreak, while business-segment corporate diversification works in the opposite

direction, worsening the impact of COVID-19 on idiosyncratic and total volatility. The results for

idiosyncratic and total skewness suggest that international corporate diversification reduces the

impact of the outbreak only on total skewness, while business-segment corporate diversification

alleviates the negative effect for both idiosyncratic and total skewness.

Our results are important because they suggest that corporate diversification might have

heterogeneous effects on the risk of security portfolios, depending on whether it is achieved by

means of sales in foreign countries as opposed to sales in multiple business-segments.
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Table 1: Summary statistics

Variable Obs Mean Std. Dev. P5 P50 P95
IVOL 5768 .037 .028 .008 .03 .094
ISKEW 5755 -.087 1.079 -1.94 -.056 1.642
TOTVOL 6010 .047 .032 .009 .041 .108
TOTSKEW 6009 -.105 .993 -1.715 -.06 1.384
Diversification Dummy 6010 .497 .5 0 0 1
Diversification Index 5486 .916 .772 0 1 2
Only International 4259 .29 .454 0 0 1
Only Business 4061 .232 .422 0 0 1
Size 6010 7.367 2.024 4.059 7.433 10.754
ROA 6010 -.014 .086 -.135 .005 .043
Equity Multiplier 6010 2.906 4.738 -.256 2.214 9.839
Financial 6010 .179 .383 0 0 1
Pharma 6010 .123 .328 0 0 1
Health 6010 .014 .118 0 0 0
Utilities 6010 .023 .151 0 0 0
NYSE 6010 .475 .499 0 0 1
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Table 2: Diversification and Idiosyncratic Volatility

(1) (2) (3) (4)
VARIABLES IVOL IVOL IVOL IVOL

Event [A] 0.0369*** 0.0360*** 0.0369*** 0.0331***
(43.8537) (36.5083) (43.4979) (41.2305)

Diversification Dummy 0.0011
(1.4585)

Diversification Dummy × Event [B] -0.0071***
(-6.7023)

Diversification Index -0.0002
(-0.2753)

Diversification Index × Event [C] -0.0031***
(-4.2835)

Only International 0.0010
(1.0252)

Only International × Event [D] -0.0085***
(-6.3226)

Only Business -0.0031***
(-3.5447)

Only Business × Event [E] 0.0045***
(2.8200)

Size -0.0023*** -0.0022*** -0.0022*** -0.0022***
(-11.4403) (-10.1665) (-8.2669) (-8.2920)

ROA -0.0699*** -0.0665*** -0.0608*** -0.0600***
(-8.1043) (-7.9633) (-6.2521) (-6.4052)

Equity Multiplier 0.0001* 0.0002* 0.0002 0.0002
(1.7459) (1.7653) (1.5861) (1.5144)

Financial 0.0001 0.0082 0.0151** 0.0153**
(0.0151) (1.2292) (2.4967) (2.5126)

Pharma 0.0141** 0.0042 0.0096 0.0078
(2.0784) (0.5753) (1.4776) (1.1868)

Health -0.0107 -0.0108 -0.0040 0.0255***
(-1.5252) (-1.5521) (-0.6322) (4.1444)

Utilities -0.0027 -0.0014 0.0041 0.0057
(-0.3574) (-0.1739) (0.6048) (0.7672)

NYSE 0.0005 0.0008 0.0008 0.0009
(0.6973) (1.1105) (0.9351) (0.9400)

Constant 0.0351*** 0.0361*** 0.0269*** 0.0302***
(5.0802) (5.2867) (4.3478) (4.8082)

F Test: [A+B] = 0 2134.24***
F Test: [A+C] = 0 3594.02***
F Test: [A+D] = 0 747.03***
F Test: [A+E] = 0 760.44***
Observations 5,768 5,253 4,046 3,851
R-squared 0.505 0.500 0.516 0.510
Industry FE YES YES YES YES

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 3: Diversification and Idiosyncratic Skewness

(1) (2) (3) (4)
VARIABLES ISKEW ISKEW ISKEW ISKEW

Event [A] 0.0676* 0.1314*** 0.0654 0.1109***
(1.6931) (2.8126) (1.6271) (2.6983)

Diversification Dummy 0.0637
(1.1404)

Diversification Dummy × Event [B] -0.0863
(-1.4733)

Diversification Index 0.0643*
(1.6468)

Diversification Index × Event [C] -0.0976**
(-2.4682)

Only International 0.0199
(0.2692)

Only International × Event [D] -0.0377
(-0.4801)

Only Business 0.1993***
(2.6801)

Only Business × Event [E] -0.2153***
(-2.6167)

Size -0.0042 -0.0058 0.0008 -0.0006
(-0.3951) (-0.5017) (0.0619) (-0.0437)

ROA 0.1349 0.0620 0.2990 0.2244
(0.3903) (0.1825) (0.7834) (0.6062)

Equity Multiplier 0.0030 0.0009 0.0010 -0.0008
(0.7932) (0.2177) (0.2188) (-0.1753)

Financial -0.1492 -0.4167** -0.3267** -0.3173**
(-0.7132) (-1.9709) (-2.2530) (-2.1734)

Pharma -0.2159 -0.2095 -0.0658 0.0173
(-0.8530) (-0.8279) (-0.3081) (0.0798)

Health 0.3666 0.4092* 1.4680*** 1.5621***
(1.6357) (1.8059) (10.1936) (10.0695)

Utilities -0.3851 -0.6424 0.1583 -0.5549
(-0.9506) (-1.4193) (0.6811) (-1.2941)

NYSE 0.0283 0.0261 0.0386 0.0424
(0.7580) (0.6696) (0.8608) (0.9182)

Constant 0.1516 0.1233 0.0132 -0.0902
(0.6898) (0.5560) (0.0823) (-0.5397)

F Test: [A+B] = 0 0.19
F Test: [A+C] = 0 1.20
F Test: [A+D] = 0 0.17
F Test: [A+E] = 0 2.14
Observations 5,755 5,241 4,034 3,839
R-squared 0.083 0.089 0.099 0.101
Industry FE YES YES YES YES

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4: Diversification and Total Volatility

(1) (2) (3) (4)
VARIABLES TOTVOL TOTVOL TOTVOL TOTVOL

Event [A] 0.0495*** 0.0454*** 0.0495*** 0.0443***
(58.3105) (45.8690) (58.0271) (55.6478)

Diversification Dummy -0.0012
(-1.5636)

Diversification Dummy × Event [B] -0.0018*
(-1.7255)

Diversification Index -0.0023***
(-4.0842)

Diversification Index × Event [C] 0.0029***
(3.9908)

Only International 0.0007
(0.7363)

Only International × Event [D] -0.0060***
(-4.4957)

Only Business -0.0062***
(-6.9517)

Only Business × Event [E] 0.0125***
(8.1900)

Size -0.0010*** -0.0009*** -0.0010*** -0.0011***
(-5.0477) (-4.3307) (-3.9941) (-4.1665)

ROA -0.0414*** -0.0395*** -0.0367*** -0.0351***
(-6.7986) (-6.7600) (-5.7279) (-5.7196)

Equiy Multiplier 0.0001** 0.0001* 0.0001 0.0001
(2.1344) (1.9433) (1.6259) (1.4322)

Financial -0.0116*** 0.0177*** 0.0225*** 0.0226***
(-3.0090) (4.8954) (5.9532) (5.9126)

Pharma 0.0114** 0.0096*** 0.0084** 0.0080*
(2.2867) (2.6586) (1.9806) (1.8375)

Health 0.0002 0.0106*** 0.0055 0.0158***
(0.0563) (2.8682) (1.2979) (4.0469)

Utilities -0.0019 -0.0004 0.0248*** 0.0282**
(-0.4252) (-0.0838) (2.8660) (2.4542)

NYSE 0.0005 0.0007 0.0006 0.0008
(0.8456) (1.0324) (0.8273) (0.9341)

Constant 0.0249*** 0.0267*** 0.0201*** 0.0231***
(6.1564) (6.8875) (5.0065) (5.5882)

F Test: [A+B] = 0 5567.25***
F Test: [A+C] = 0 7909.01***
F Test: [A+D] = 0 1820.82***
F Test: [A+E] = 0 1895.58***
Observations 6,010 5,486 4,259 4,061
R-squared 0.648 0.644 0.639 0.640
Industry FE YES YES YES YES

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 5: Diversification and Total Skewness

(1) (2) (3) (4)
VARIABLES TOTSKEW TOTSKEW TOTSKEW TOTSKEW

Event [A] 0.1174*** 0.1633*** 0.1168*** 0.1217***
(3.1306) (3.6740) (3.0935) (3.1931)

Diversification Dummy 0.0921*
(1.8150)

Diversification Dummy × Event [B] -0.1430***
(-2.6939)

Diversification Index 0.0751**
(2.0876)

Diversification Index × Event [C] -0.1201***
(-3.2982)

Only International 0.0877
(1.3192)

Only International × Event [D] -0.1281*
(-1.8272)

Only Business 0.1713**
(2.5019)

Only Business × Event [E] -0.1857**
(-2.5406)

Size 0.0147 0.0145 0.0224* 0.0206*
(1.6010) (1.4481) (1.8796) (1.7043)

ROA 0.2636 0.1347 0.3358 0.2108
(1.1795) (0.7143) (1.4262) (1.0573)

Equity Multiplier 0.0016 0.0003 -0.0001 -0.0012
(0.5136) (0.0942) (-0.0316) (-0.2931)

Financial 0.1183 0.0522 -1.5778*** -1.5086***
(0.6403) (0.2758) (-8.5138) (-7.9207)

Pharma -1.5793*** -0.4273* -0.2903 -0.2605
(-8.5017) (-1.8650) (-1.4535) (-1.0728)

Health 0.3728** 0.0380 0.0955 0.1249
(2.0214) (0.1873) (0.4555) (0.5904)

Utilities 0.1166 -0.3236 -0.2267 -0.2870
(0.5221) (-0.7962) (-0.7291) (-0.7028)

NYSE -0.0159 -0.0203 -0.0079 -0.0065
(-0.4879) (-0.5975) (-0.1945) (-0.1598)

Constant -0.0225 -0.0519 -0.1296 -0.1980
(-0.1164) (-0.2665) (-0.6599) (-0.9843)

F Test: [A+B] = 0 0.46
F Test: [A+C] = 0 2.41
F Test: [A+D] = 0 0.04
F Test: [A+E] = 0 1.05
Observations 6,009 5,485 4,258 4,060
R-squared 0.080 0.086 0.096 0.098
Industry FE YES YES YES YES

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table A1: Events

Date Event Description Source
1st set of events

February 24, 2020 Start of stock market decline due to
COVID-19 following Italy’s lockdown
measures on Saturday February, 22

https://www.ft.com/content/5ec9aeae-56a1-11ea-a528-dd0f971febbc

March 11, 2020 WHO characterizes COVID-19 as a pan-
demic.

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-
they-happen

March 13, 2020 The President of the US proclaims that
the COVID-19 outbreak in the United
States constitutes a national emergency.

https://www.whitehouse.gov/presidential-actions/proclamation-declaring-
national-emergency-concerning-novel-coronavirus-disease-covid-19-outbreak/

2nd set of events – fiscal policy
March 19, 2020 Senator Mitch McConnell unveils the

content of the legislative package to
fight against the negative effects of the
COVID-19 outbreak.

https://www.reuters.com/article/us-health-coronavirus-usa-legislation/senate-
republicans-introduce-new-coronavirus-bill-idUSKBN2163YM

March 25, 2020 US Senate unanimously passes a $2.2
trillion fiscal stimulus package.

https://www.reed.senate.gov/news/releases/-us-senate-passes-22-trillion-
emergency-coronavirus-economic-rescue-agreement

March 27, 2020 The US President signs the bill into law. https://www.whitehouse.gov/briefings-statements/bill-announcement-93/
3rd set of events – monetary policy

February 28, 2020 Statement from Federal Reserve Chair
Jerome H. Powell.

https://www.federalreserve.gov/newsevents/pressreleases/other20200228a.htm

March 3, 2020 Target range for the federal funds rate is
reduced by 50 basis points.

https://www.federalreserve.gov/newsevents/pressreleases/monetary20200303a.htm

March 16, 2020 Target range for the federal funds rate is
reduced by 100 basis points.

https://www.federalreserve.gov/newsevents/pressreleases/monetary20200315b.htm
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Table A2: Diversification and Idiosyncratic Volatility – excluding Financial and Utilities

(1) (2) (3) (4)
VARIABLES IVOL IVOL IVOL IVOL

Event [A] 0.0350*** 0.0330*** 0.0350*** 0.0307***
(33.7412) (29.2228) (33.3529) (35.7729)

Diversification Dummy -0.0003
(-0.3459)

Diversification Dummy × Event [B] -0.0056***
(-4.5075)

Diversification Index -0.0016**
(-2.4817)

Diversification Index × Event [C] -0.0016**
(-2.0317)

Only International 0.0001
(0.1453)

Only International × Event [D] -0.0066***
(-4.4019)

Only Business -0.0055***
(-4.7292)

Only Business × Event [E] 0.0072***
(3.5431)

Size -0.0023*** -0.0022*** -0.0023*** -0.0025***
(-9.9542) (-8.6731) (-7.2343) (-7.6233)

ROA -0.0718*** -0.0705*** -0.0624*** -0.0641***
(-8.4390) (-8.2171) (-6.4929) (-6.6065)

Equity Multiplier 0.0001 0.0001 0.0001 0.0001
(1.1272) (1.1770) (0.8735) (0.7796)

Pharma 0.0053 0.0036 0.0093 0.0093
(0.6980) (0.4889) (1.4360) (1.3336)

Health 0.0191*** -0.0102 -0.0025 -0.0021
(2.7599) (-1.4236) (-0.3862) (-0.3231)

NYSE 0.0004 0.0007 0.0006 0.0004
(0.5558) (0.8841) (0.5485) (0.3327)

Constant 0.0365*** 0.0386*** 0.0289*** 0.0340***
(5.1530) (5.5072) (4.6202) (5.3856)

F Test: [A+B] = 0 1939.66***
F Test: [A+C] = 0 2606.11***
F Test: [A+D] = 0 718.00***
F Test: [A+E] = 0 419.02***
Observations 4,574 4,149 3,016 2,875
R-squared 0.504 0.501 0.515 0.513
Industry FE YES YES YES YES

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table A3: Diversification and Idiosyncratic Skewness – excluding Financial and Utilities

(1) (2) (3) (4)
VARIABLES ISKEW ISKEW ISKEW ISKEW

Event [A] 0.1113** 0.1646*** 0.1080** 0.1147**
(2.2723) (3.0045) (2.1819) (2.4701)

Diversification Dummy 0.0858
(1.3631)

Diversification Dummy × Event [B] -0.1309*
(-1.9608)

Diversification Index 0.0661
(1.4801)

Diversification Index × Event [C] -0.1117**
(-2.5299)

Only International 0.0299
(0.3783)

Only International × Event [D] -0.0942
(-1.0941)

Only Business 0.2216**
(2.2497)

Only Business × Event [E] -0.1931*
(-1.8038)

Size 0.0034 0.0021 0.0168 0.0147
(0.2715) (0.1536) (1.0366) (0.8786)

ROA 0.0118 0.0286 0.1167 0.1360
(0.0327) (0.0779) (0.2861) (0.3326)

Equity Multiplier 0.0068 0.0049 0.0061 0.0042
(1.6364) (1.0988) (1.2160) (0.7895)

Pharma -1.4382*** -0.2147 -0.1648 0.0551
(-6.6834) (-0.8401) (-0.9989) (0.2472)

Health 0.3059 0.3409 0.4028** 1.5629***
(1.3307) (1.4632) (2.2657) (9.6726)

NYSE 0.0015 0.0014 0.0198 0.0331
(0.0350) (0.0320) (0.3720) (0.5969)

Constant 0.0827 0.0628 -0.1085 -0.2248
(0.3667) (0.2747) (-0.6436) (-1.2247)

F Test: [A+B] = 0 0.19
F Test: [A+C] = 0 2.30
F Test: [A+D] = 0 0.04
F Test: [A+E] = 0 0.66
Observations 4,561 4,137 3,004 2,863
R-squared 0.085 0.092 0.102 0.104
Industry FE YES YES YES YES

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table A4: Diversification and Total Volatility – excluding Financial and Utilities

(1) (2) (3) (4)
VARIABLES TOTVOL TOTVOL TOTVOL TOTVOL

Event [A] 0.0435*** 0.0386*** 0.0436*** 0.0399***
(41.3140) (34.4295) (41.0529) (46.9982)

Diversification Dummy -0.0036***
(-4.1248)

Diversification Dummy × Event [B] 0.0031**
(2.5141)

Diversification Index -0.0038***
(-5.8500)

Diversification Index × Event [C] 0.0060***
(7.5587)

Only International -0.0014
(-1.3729)

Only International × Event [D] -0.0011
(-0.7279)

Only Business -0.0078***
(-6.3105)

Only Business × Event [E] 0.0134***
(6.6501)

Size -0.0012*** -0.0011*** -0.0014*** -0.0015***
(-5.3671) (-4.6827) (-4.6188) (-4.9393)

ROA -0.0397*** -0.0399*** -0.0340*** -0.0343***
(-6.5632) (-6.6053) (-5.3052) (-5.3647)

Equity Multiplier 0.0001 0.0001 0.0001 0.0000
(1.4426) (1.2792) (0.6015) (0.4985)

Pharma 0.0108** 0.0102** 0.0168*** 0.0063
(2.1269) (2.0639) (3.2713) (1.5226)

Health 0.0011 0.0105*** 0.0165*** 0.0155***
(0.2407) (2.7522) (4.6767) (4.1632)

NYSE 0.0001 0.0002 -0.0002 -0.0003
(0.1915) (0.2812) (-0.2796) (-0.3211)

Constant 0.0298*** 0.0322*** 0.0260*** 0.0296***
(7.0213) (7.9044) (6.5345) (7.1962)

F Test: [A+B] = 0 4940.37***
F Test: [A+C] = 0 5426.06***
F Test: [A+D] = 0 1700.51***
F Test: [A+E] = 0 856.67***
Observations 4,796 4,362 3,212 3,068
R-squared 0.628 0.629 0.611 0.616
Industry FE YES YES YES YES

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table A5: Diversification and Total Skewness – excluding Financial and Utilities

(1) (2) (3) (4)
VARIABLES TOTSKEW TOTSKEW TOTSKEW TOTSKEW

Event [A] 0.1518*** 0.1919*** 0.1507*** 0.1306***
(3.3184) (3.7562) (3.2631) (3.0849)

Diversification Dummy 0.0803
(1.4021)

Diversification Dummy × Event [B] -0.1716***
(-2.8288)

Diversification Index 0.0609
(1.4978)

Diversification Index × Event [C] -0.1297***
(-3.2128)

Only International 0.0784
(1.0874)

Only International × Event [D] -0.1616**
(-2.0879)

Only Business 0.2193**
(2.4541)

Only Business × Event [E] -0.2069**
(-2.1610)

Size 0.0217** 0.0222* 0.0366** 0.0329**
(2.0569) (1.9110) (2.5678) (2.2716)

ROA 0.1073 0.1146 0.1278 0.1405
(0.5489) (0.5820) (0.6023) (0.6619)

Equity Multiplier 0.0048 0.0037 0.0038 0.0027
(1.4070) (1.0211) (0.9253) (0.6214)

Pharma -0.4311* -1.5748*** -0.3194 -0.2127
(-1.8549) (-8.3686) (-1.3095) (-0.8552)

Health 0.3789** 0.3774** 0.4268** 0.5346***
(2.0269) (1.9797) (2.2910) (2.7019)

NYSE -0.0374 -0.0394 -0.0131 0.0009
(-1.0024) (-1.0085) (-0.2722) (0.0175)

Constant -0.0740 -0.0911 -0.2383 -0.3238
(-0.3737) (-0.4554) (-1.1806) (-1.5148)

F Test: [A+B] = 0 0.25
F Test: [A+C] = 0 3.92**
F Test: [A+D] = 0 0.03
F Test: [A+E] = 0 0.79
Observations 4,795 4,361 3,211 3,067
R-squared 0.079 0.086 0.095 0.098
Industry FE YES YES YES YES

Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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