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When the Markets Get COVID

Table A.1: News Papers. This table reports our newspaper sources. For each newspaper, we specify headquarter location,
original language, and twitter account. A ’Yes’ under the column BBD denotes a newspaper used also in Baker et al. (2016).

Country Newspaper Twitter Account BBD Language
Argentina La Nacion @LANACION Spanish
Argentina Clarin @clarincom Spanish
Argentina Diario Cronica @cronica Spanish
Argentina Infobae @infobae Spanish
Australia The Age @theage English
Australia The Australian @australian English
Australia The Daily Telegraph @dailytelegraph English
Australia Financial Review @FinancialReview English
Brazil O Globo @JornalOGlobo Portuguese
Brazil O Estado de Sao Paulo @Estadao Portuguese
Brazil Folha de S.Paulo @folha Portuguese
Brazil Gaucha ZH @GauchaZH Portuguese
Canada Gazette @mtlgazette Yes  English
Canada Globe and Mail @globeandmail Yes  English
Canada Ottawa Citizen @OttawaCitizen Yes  English
Canada Toronto Star @TorontoStar Yes  English
Canada Vancouver Sun @ VancouverSun Yes  English
Chile La Tercera @]atercera Spanish
Chile BioBioChile @biobio Spanish
Chile El Mostrador @elmostrador Spanish
Chile The Clinic @thecliniccl Spanish
China People’s Daily, China @PDChina English
China China Xinhua News @XHNews English
China China Daily @ChinaDaily English
Colombia El Espectador @elespectador Spanish
Colombia El Colombiano @elcolombiano Spanish
Colombia El Heraldo @elheraldoco Spanish
Colombia El Tiempo @ELTIEMPO Spanish
France Le Monde @lemondefr Yes  French
France Le Figaro @Le_Figaro French
France Liberation @libe French
France Le Parisien @le_Parisien French
Germany Handelsblatt @handelsblatt Yes  German
Germany Frankfurter Allgemeine Zeitun ~ @faznet Yes  German
Germany BILD @BILD German
Germany Zeit Online @zeitonline German
Hong Kong South China Morning Post @SCMPNews Yes  English
Hong Kong Hong Kong Free Press @HongKongFP English
Hong Kong RTHK English News @rthk_enews English
India Economic Times @EconomicTimes Yes  English
India Times of India @timesofindia Yes  English
India Hindustan Times @htTweets Yes  English
India The Hindu @the_hindu Yes  English
Italy Corriere Della Sera @Corriere Yes  Italian
Italy La Repubblica @repubblica Yes  Italian
Italy 11 Sole 24 ORE @sole24ore Italian
Japan Asahi Shimbun AJW @ AJWasahi Yes  English
Japan The Japan News by Yomiuri @The_Japan_News  Yes  English
Japan The Japan Times @japantimes English
Japan Japan Today News @JapanToday English
Korea Korea JoongAng Daily @JoongAngDaily English
Korea The Korea Herald @TheKoreaHerald English
Korea Yonhap News Agency @ YonhapNews Korean
Korea The Korea Times @koreatimescokr Korean
Mexico La Jornada @lajornadaonline Spanish
Mexico Reforma @Reforma Spanish
Mexico El Universal @EI_Universal_Mx Spanish

( To be continued)
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Country Newspaper Twitter Account BBD Language
Mexico Milenio @Milenio Spanish
New Zealand The New Zealand Herald @nzherald English
New Zealand  The Dominion Post @DomPost English
New Zealand The National Business Review =~ @TheNBR English
Spain EL MUNDO @elmundoes Yes  Spanish
Spain EL PAIS @el_pais Yes  Spanish
Spain ABC.es @abc_es Spanish
Spain La Vanguardia @LaVanguardia Spanish
Switzerland Neue Zurcher Zeitung @NZZ German
Switzerland 20 Minuten @20min German
Switzerland 24heures @24heuresch French
Switzerland Le Temps @LeTemps French
USA LA Times @]atimes Yes  English
USA USA Today @USATODAY Yes  English
USA Chicago Tribune @chicagotribune Yes  English
USA Washinton Post @washingtonpost Yes  English
USA Boston Globe @BostonGlobe Yes  English
USA Wall Street Journal @WSJ] Yes  English
USA Miami Herald @MiamiHerald Yes  English
USA Dallas Morning News @dallasnews Yes  English
USA Houston Chronicle @HoustonChron Yes  English
USA San Fransisco Chronicle @sfchronicle Yes  English
USA New York Times @nytimes Yes  English
UK The Times @thetimes Yes  English
UK Financial Times @FinancialTimes Yes  English
UK BBC News (UK) @BBCNews English
UK Guardian news @guardiannews English
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Table A.2
Computing Tone of Tweets: Two Examples. This table shows two examples of the computation of the tone of a tweet using
Polyglot.

Tweet Text Negative Words Positive Words Tone

The coronavirus pandemic has been particularly “devastating”, “losing” “appeal” % =-0.33
devastating to the United States’s biggest cities. It

comes as the country’s major urban centers were

already losing their appeal for many Americans.

A shortage of test kits and technical flaws in the “shortag”,
U.S. significantly delayed widespread coronavirus

testing. This is how testing has increased since the

beginning of March — and how far it still needs to

go, according to the Harvard estimates

"o

flaws”, “delayed” D=
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Table A.3

Data Sources. This table shows our data sources. It is important to note that high-frequency trading volume data is unavailable
for Argentina, Chile, and Colombia.

Country Equity Index Equity Volume Index Long Term Bond Index Sovereign CDS Short Term Bond Index Currency
Argentina MERVAL INDEX MERVALVOLC INDEX FC10ARGE Index ARGV5YUSAC BADLARPP Index USDARS
Brazil IBOV INDEX IBOVVOLC INDEX GEBR10Y INDEX BRGV5YUSAC GEBRO1Y Index USDBRL
Canada SPTSX Composite Index TSXVOL Index GCANI10YR INDEX CAGV5YUSAC CA 3M benchmark rate USDCAD
Chile IPSA INDEX IPSAVOLC INDEX CLGB10Y INDEX CLGV5YUSAC CLGBL1Y Index USDCLP
China SHSZ300 INDEX SHSZ300V INDEX GCNY10YR INDEX CNGV5YUSAC CN 1Y benchmark rate USDCNY
Colombia COLCAP INDEX VOCOC Index COGR10Y Index COGV5YUSAC COGRLY Index USDCOP
France CAC Index CACVOLC Index GECU10YR INDEX FRGV5YUSAC FR 3M benchmark rate EURUSD
Germany DAX Index DAXVOLC Index GDBR10 INDEX DEGV5YUSA DE 3M benchmark rate EURUSD
Hong Kong HSI INDEX HSIVOLC INDEX HKGG10Y Index HKGV5YUSAC HK 3M benchmark rate USDHKD
India SENSEX INDEX SNSXVOLC INDEX GIND10YR INDEX INGV5YUSAC ES 3M benchmark rate USDINR
Italy FTSE MIB Index FTMIBVOL Index GBTPGR10 INDEX ITGV5YUSAC IT 3M benchmark rate EURUSD
Japan NKY INDEX NKYVOLC INDEX GJGB10 INDEX JPGV5YUSAC JP 3M benchmark rate USDJPY
Korea KOSPI Index KOSPIVOLC INDEX GVSK10YR INDEX KRGV5YUSAC KR 1Y benchmark rate USDKRW
Mexico MEXBOL INDEX MEXBVOLC INDEX GMXN10YR Index MXGV5YUSAC GMXNO1YR Index USDMXN
New Zealand NZSE50FG INDEX NZ50VOL Index GNZGB10 INDEX NZGV5YUSAQ NZ 3M benchmark rate NZDUSD
Spain IBEX 35 IBEXVOLC INDEX GSPG10YR INDEX ESGV5YUSAC ES 3M benchmark rate EURUSD
Sweden OMXS30 Index OMXVOLC Index GSGBI10YR INDEX SEGV5YUSAC SE 3M benchmark rate USDSEK
Switzerland SMI Index SMIVOLC Index GSWISS10 INDE CHGV5YUSAC CH 3M benchmark rate USDCHF
UK UKX INDEX UKXVOLC INDEX GUKG10 INDEX GBGV5YUSAC GB 3M benchmark rate GBPUSD
USA SPX Index SPXVOLC Index USGG10YR INDEX USGV5YEUAC US 3M benchmark rate usbD
Source Bloomberg Bloomberg Bloomberg Thomson Reuters Bloomberg Bloomberg
Frequency Minute Minute Minute Day Minute Minute
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Figure A.1: Distribution of News about Cases Growth. This figure shows the distribution of daily cases news measured as an
unexpected increase in the growth rate of contagion cases. Our sample starts on 10/01/2019 and ends on 02/22/2022.
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Figure A.2: Equity Returns around Announcements (II). In each panel, dots denote the difference across subsamples of the
cross-country-cross-announcement average cumulative returns obtained from buying equities 60 minutes before an announcement
and holding them for 120 minutes. Panel a comprises announcements from all countries in each group, excluding days with
extreme news (unexpected growth of cases above (below) the 99th (first) percentile). Panel b uses the subsample 10/01/2019 —
12/31/2020. Returns are in log units and multiplied by 100. Panel c excludes all announcements conveying bad news. Solid line
and shaded areas are based on the estimation of equation (7). Our full sample starts on 10/01/2019 and ends on 02/22/2022.
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(c) High-COVID Countries
Figure A.3: Equity Returns around Announcements (lll). In each panel, dots denote the difference across subsamples of the
cross-country-cross-announcement average cumulative returns obtained from buying equities 60 minutes before an announcement
and holding them for 120 minutes. Panel a (c) comprises announcements from all countries (top-50% countries in terms of
contagion cases) in each group. Panel b excludes announcements conveying good news. Returns are in log units and multiplied
by 100. Solid line and shaded areas are based on the estimation of equation (7). Our sample starts on 10/01/2019 and ends on
2/22/2022. The post-epidemic sample starts for all countries when China reported 100 COVID cases.
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(c) High-COVID Countries
Figure A.4: Equity Returns around Announcements (post-epidemic). In each panel, dots denote the cross-country-cross-
announcement average cumulative returns obtained from buying equities 60 minutes before an announcement and holding them
for 120 minutes. Panel a (c) comprises announcements from all countries (top-50% countries in terms of contagion cases) in
each group. Panel b excludes announcements conveying good news. Returns are in log units and multiplied by 100. Solid line
and shaded areas are based on the estimation of equation (7). Our sample starts on 10/01/2019 and ends on 2/22/2022. We
consider only post-epidemic observations.
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Figure A.5: Equity Returns in the post-epidemic period. The left (right) panel shows the average equity cumulative returns for
advanced economies (emerging economies) around announcement times in the post-epidemic sample. We depict the difference
across days in which countries experienced an unexpectedly high growth of cases (bad news) and days in which they experienced
an unexpectedly low growth of cases (good news). In each country, the epidemic period starts when there are more than 100
cases of COVID19. Solid line and shaded areas are based on the estimation of equation (7). Our sample starts on 10/01/2019
and ends on 02/22/2022.
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Figure A.6: Local Returns around Domestic Announcements. In each panel, dots denote the difference across subsamples of the
cross-country average cumulative returns obtained from buying domestic equities 60 minutes before a domestic announcement
and holding for 120 minutes. Returns are in log units. All series are multiplied by 100. Solid line and shaded areas are based on
the estimation of equation (7). Our sample starts on 10/01/2019 and ends on 2/22/2022.
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(a) All Countries
Figure A.7: Equity Returns around Announcements: no macro-news. In each panel, dots denote the cross-country-cross-
announcement average cumulative returns obtained from buying equities 60 minutes before an announcement and holding them
for 120 minutes. Panel a comprises announcements from all countries in each group. Returns are in log units and multiplied by
100. Solid line and shaded areas are based on the estimation of equation (7). Our sample starts on 10/01/2019 and ends on
2/22/2022. We exclude days in which new data for inflation, GDP and industrial production have been released.
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(c) High-COVID Countries
Figure A.8: Equity Returns around Announcements (IV). In each panel, dots denote the difference across subsamples of the
cross-country-cross-announcement average cumulative returns obtained from buying equities 60 minutes before an announcement
and holding them for 120 minutes. Panel a (c) comprises announcements from all countries (top-50% countries in terms of
contagion cases) in each group. Panel b excludes announcements conveying good news. Returns are in log units and multiplied by
100. Solid line and shaded areas are based on the estimation of equation (7). Our sample starts on 10/01/2019 and 2/22/2022.
In this table, we focus only on regularly pre-scheduled COVID announcements.
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Figure A.9: Information Diffusion and Attention around Announcements. The left (right) panel of this figure shows the average
per-minute and per-country number of tweets (retweets) around announcement times in the post-epidemic period. In each
country, the epidemic period starts when there are more than 100 cases of COVID19. Solid line and shaded areas are based on
the estimation of equation (7). The sample starts on 10/01/2019 and ends on 2/22/2022.
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Table B.1
Tone of Tweets and Retweets. This table reports the correlation between our benchmark tone indicator (computed using all of
our tweets) and the tone of the quote (re)tweets associated to the top-1% of our tweets ranked by their retweets within each one

of our countries. Both tone measures are smoothed by using a 5-day moving average. Our sample starts on 1/1/2020 and ends
on 2/22/2022.

Region Correlation
AE 0.430**
(0.043)
EE 0.592%*
(0.031)
World 0.642"*
(0.038)

Internet Appendix B. Daily News Estimation Results

B.1 News Tone
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2. relevance(term w  topic ) = A* pw 1) + (1 - \) * p(w | )/p(w); see Sievert & Shirley (2014)

Figure B.1: LDA Model applied to India. This figure shows the output of a Latent Dirichlet Allocation (LDA) topic model
applied to our covid-related tweets written in English by newspapers based in India. Results for other countries can be found at
https://sites.google.com/view/when-markets-get-covid/. On the left-hand side of the figure, the topics’ prevalence is represented by
the area of the circles and the center of each circle relates to the distance between topics. We set the number of topics to 5 and
show the results for topic 2 (highlighted in red). On the right-hand side, the bars represent the unigrams and bigrams that are
most useful for interpreting the selected topic.
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Figure B.2: Sequentially Estimated S, _cona- The left (right) panels refer to the conditional exposure of an HML-COVID
strategy in either bonds or equities in AEs (EEs) estimated sequentially on samples of increasing size. The first sample ends in
June 2020, we then add 2 weeks of data at the time. The bottom panels show the market price of risk of covid cases from the
same sequence of estimations. ‘fx’ (‘raw’) refers to returns expressed in USD (local currency). Shaded area show 90% confidence
intervals.
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Figure B.3: Regional Twitter-Based Tone. This figure shows our daily Twitter-based tone for different countries. We use Polygot
to measure the polarity of our tweets and compute the tone of each tweet according to Twedt and Rees (2012). We aggregate
the tones at a daily frequency and across regions. MA refers to a backward looking 5-day moving average. The sample starts on
1/1/2020 and ends on 2/22/2022.
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Table B.2

Summary of MPR estimation (controlling for population). This table shows the results of the conditional linear factor model
described in equations (8)—(10) in which the share of covid cases is either multiplied (left) or divided (right) by the relative
population of each country. Portfolios are formed on a daily basis according to X, measured the day before formation. The
COVID19 factor is measured as the news to the tone of COVID-related tweets. We expect a positive market price of risk (M PR).
Both hourly excess returns and market prices of risk are in log units. Our cross section of test assets comprises both equity

and bond portfolios. Our real-time data range from 2/1/2020 to 2/22/2022. Estimates and HAC-adjusted standard errors are
obtained through GMM.

A . . i A~ . W
X=X X=X
MPR N.Obs MPR N.Obs
Local units 0.020** 4190 0.010** 4187
(0.003) 4190 (0.003) 4187
EUR units 0.018** 4190 0.029** 4187
(0.003) 4190 (0.002) 4187
Controlling for MKT 0.013*** 3951 0.014*** 3949
(0.003) 3951 (0.003) 3949

Table B.3

Summary of MPR Estimation: Conditional CAPM. This table shows the results of the conditional linear factor model described
in equations (8)—(10) where the risk factor is measured by the news in the MSCI Global Index. Portfolios are formed on a daily
basis according to the relative share of country-specific COVID19 cases measured the day before formation (X,). Both daily excess

returns and market prices of risk are in log units and expressed in USD. Our real-time data range from 2/1/2020 to 2/22/2022.
Estimates and HAC-adjusted standard errors are obtained through GMM.

Equity Bonds & Equity
AE. E.E. A.E. E.E.

Local units

coef —0.009** 0.003 —0.016*** 0.003
se (0.004) (0.005) (0.004) (0.002)
USD units

coef —-0.012** 0.007 —-0.017** 0.002
se (0.005) (0.005) (0.003) (0.003)

B.2 Estimations
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Table B.4

Summary of MPR estimation (controlling for FF3/FF5). This table shows the results of the conditional linear factor model
described in equations (8)—(10) augmented with constant betas for the additional FF3/FF5 international factors for developed
countries. Portfolios are formed on a daily basis according to the relative share of country-specific COVID19 cases measured
the day before formation (X,). On the left (right), the COVID19 factor is measured as the news to global COVID cases growth
(tone of COVID-related tweets). When we measure the COVID19 news as unexpected number of contagion cases (unexpected
improvement in COVID19-related tweets), we expect a negative (positive) market price of risk (M PR). Both daily excess returns
and market prices of risk are in log units. Our cross section of test assets comprises both equity and bond portfolios. Our real-time
data range from 2/1/2020 to 2/22/2022. Estimates and HAC-adjusted standard errors are obtained through GMM.

Covid Cases Twitter News
Local usbD Local usD

FF3

coef —0.006*** —0.008*** 0.013*** 0.011%*
se (0.002) (0.002) (0.002) (0.002)
FF5

coef —0.004** —0.004** 0.012%* 0.010**
se (0.001) (0.001) (0.002) (0.002)
Table B.5

Summary of MPR Estimation: Local News. This table shows the results of the conditional linear factor model described in
equations (8)—(10) applied to AE- and EE-specific news. Portfolios are formed on a daily basis according to the relative share of
country-specific COVID19 cases measured the day before formation (X,). In panel A (panel B), the COVID19 factor is measured
as the news to local COVID cases growth (tone of COVID-related tweets). When we measure the COVID19 news as unexpected
number of contagion cases (unexpected improvement in COVID19-related tweets), we expect a negative (positive) market price
of risk (M PR). Both daily excess returns and market prices of risk are in log units. The last two columns are based on a broader
cross section of test assets comprising both equity and bond portfolios. When we control for the market, returns are in USD, the
market is measured by the MSCI Global Index, and our factor model comprises a total of two factors. Our real-time data range
from 2/1/2020 to 2/22/2022. Estimates and HAC-adjusted standard errors are obtained through GMM.

Equity Bonds & Equity
A.E. E.E. A.E. E.E.
Panel A: Local News about Covid cases
Local units
coef —0.004** 0.008*** —0.003*** —0.006***
se (0.002) (0.001) (0.001) (0.001)
USD units
coef —0.005** 0.006*** —0.003*** —0.005***
se (0.002) (0.001) (0.001) (0.001)
Controlling for MKT
coef 0.001 0.002 —0.002*** —0.007***
se (0.001) (0.002) (0.001) (0.001)
Panel B: Local News from Twitter
Local units
coef 0.029 -3.076 0.012%* 0.007*+*
se (0.028) (12.864) (0.004) (0.001)
USD units
coef 0.035 —6.337 0.011** 0.006***
se (0.033) (84.315) (0.003) (0.001)
Controlling for MKT
coef —0.000 0.005* 0.008*** 0.009***
se (0.004) (0.002) (0.002) (0.001)
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Table B.6

Distribution of excess returns. This table shows the pre-epidemic 99th percentile of the absolute value of daily equities excess

returns across countries.

Country AR AU BR CA CH CL CN CN-HK co DE ES
99th 0.150 0.041 0.136 0.026 0.037 0.063 0.019 0.029 0.121 0.040 0.036
Country FR IN IT JA KR MX NZ SE UK us

99th 0.036 0.060 0.024 0.024 0.029 0.048 0.050 0.039 0.035 0.045

Table B.7

Distribution of Firms. This table shows the distribution of firms and firm-time observations on a per-country and per-sector basis.
We utilize daily firm-level data for the entirety of the STOXX Europe 600, extracted from Bloomberg. Sectors are aggregated
at 2 digits GICS code. For our analysis, we focus only on firms with headquarter based in one the following European countries
(CH, DE, ES, FR, IT, SE, UK). Our granular sample ranges from 02/01/2020 to 02/22/2022.

CH DE ES FR IT SE UK
Number of Firm-Time Observations
10 - Energy 0 0 527 529 622 0 1785
15 - Materials 3646 4219 0 1058 0 2500 3673
20 - Industrials 5965 6080 2282 9511 2100 9709 13455
25 - Consumer Discretionary 1372 5467 1054 6366 1085 2586 11333
30 - Consumer Staples 2379 1665 256 2680 525 2239 7083
35 - Health Care 5476 5025 527 3174 1575 1816 3128
40 - Financials 5448 3364 2929 6056 4362 4386 13581
45 - Information Technology 1754 2727 0 3244 174 1462 2812
50 - Communication Services 746 3425 1094 3165 888 1332 4305
55 - Utilities 0 1569 3429 2628 3150 519 3120
60 - Real Estate 2083 2571 1054 2406 0 3243 4880
Number of Firms

10 - Energy 0 0 1 1 2 0 6
15 - Materials 7 9 0 2 0 5 8
20 - Industrials 14 16 5 19 4 23 29
25 - Consumer Discretionary 3 13 2 13 3 7 29
30 - Consumer Staples 5 4 1 6 1 5 15
35 - Health Care 12 10 1 6 3 6 7
40 - Financials 12 7 8 12 9 9 31
45 - Information Technology 4 7 0 8 1 3 7
50 - Communication Services 2 7 3 9 2 3 11
55 - Utilities 0 3 7 5 6 1 6
60 - Real Estate 4 5 2 5 0 7 14

Table B.8

Hourly Conditional Linear Factor Model (I1). This table shows the results of the conditional linear factor model described in
equations (8)—(10) with g, replaced by ﬁ({. Portfolios are formed on a daily basis according to the relative share of country-specific
COVID19 cases measured the day before formation (X,). The coefficient f,, = ﬂ(')f + B, X, refers to the exposure of the equity
portfolio f € {H, M, L} to the COVID19 factor. We measure hourly COVID19 news as unexpected improvement in the hourly
tone of COVID19-related tweets. Both hourly excess returns and market prices of risk are in log units. Our real-time data range
from 2/1/2020 to 2/22/2022. Estimates and HAC-adjusted standard errors are obtained through GMM.

MPR N.Obs
Hourly log returns
coef 0.033*** 4190
se (0.003) 4190
Hourly log EUR returns (adjusting for FX)
coef 0.015"* 4190
se (0.003) 4190
Hourly log returns controlling for the Market
coef 0.041** 3951
se (0.005) 3951
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Figure B.4: Expected Investment Flows. For each asset class, we depict forecasted net investment flows. ‘ptf H' (‘ptf L") refers to
a portfolio of countries with relatively high (low) contagion cases. We split our sample across advanced and emerging economies
(AE and EE, respectively). The estimates are based on the following linear system: FL',f = ,l?0+ﬂ1X£1 +ef, where FL',f is the flow
to funds that invest in portfolio f € {H, M, L} during week ¢ rescaled by portfolio—f 2019 GDP; X,f_1 refers to the weekly share
of portfolio-specific COVID19 cases. Portfolios are formed on a weekly basis according to the relative share of country-specific
COVID19 cases measured the week before formation. Fund flows-to-GDP is expressed in basis points (bps). Our data range from
February 2020 to mid-July 2021 at a weekly frequency. Estimates and HAC-adjusted standard errors are obtained through GMM.
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