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To measure music sentiment, we collect data from Spotify. Starting from January 1, 2017, Spotify has released, per country, daily
statistics of the top-200 songs by the total number of streams. A stream is counted in Spotify only once a song is played for at least 30
seconds; thus, if is a user “passively” listens to a song because it is suggested by Spotify or part of a playlist but bromptly skips it, it is not
in our data. As of December 2020, Spotify provides data for 70 countries. We only select countries where Spotify data are available since
January 1, 2017, and MSCI stock market indices are available from Refinitiv (formerly Thomson Reuters). This procedure results in a total
sample of 40 countries over the sample period from January 1, 2017, to December 31, 2020. We identify over 58,000 unique songs with
over 500 billion streams. On average, we have 8.6 million streams daily per country, with around 43,000 streams per song. In addition to
the top-200 songs, Spotify also provides a metric of a song’s musical positivity known as valence. This metric is measured by Spotify’s
music intelligence division, The Echo Nest, which was initially a research spin-off from the MIT Media Lab and then acquired by Spotify
in 2014. The Echo Nest assigned positivity scores to a sample of 5,000 songs, and then used machine learning to create an algorithm that is
then applied to the rest of the music in the world. Valence measures the positivity of the music, not the lyrics, avoiding the aforementioned
concerns with textual analysis. It ranges from 0 to 1; songs with high valence sound more positive (¢.g., happy, cheerful, euphoric),
whereas songs with low valence sound more negative (e.g., sad, depressed, angry).

We construct a stream-weighted average valence (henceforth SWAVP) across the top-200 songs for each day d and country i as follows:

SWAV, 4 = % ( jf;:}eamsj_,_d - Valence ,-,;.d) (1a)
A\ 1 Streams;; 4
where Streams;,q is the total streams for song j of country i on day d, and Falence;, 4 is the valence of the song j of country 7 on day d. Fig.
1 shows a chart of the full sample average SWAV across countries. We observe that South American countries have a higher average SW4V,
whereas Asian countries have a lower average SWAV. Fig. 2 plots daily SWAV over time for three countries: the US, Brazil (which has one
of the highest average SWAV), and Taiwan (which has one of the lowest). Although SWAY is persistent, it also exhibits variations over time
that we can exploit to construct a music-based sentiment measure. The coefficient of variation (standard deviation divided by the mean) of
daily SWAV is 5.5% when computed separately for each country and then averaged. The persistence of SWAV means that our music-based
sentiment measure is based on changes in SWAV. To match our music sentiment measure with stock market and macroeconomic data, we
aggregate it at a weekly level to avoid non-synchronicity between the opening and closing times of the stock markets and the time of day
that Spotify reports its daily statistics. Such non-synchronicity would lead to a daily measure of SWAV partially leading daily stock returns
for some indices and lagging it for others. We define our sentiment measure as the weekly change in sentiment, both to control for
country-level differences in the average level of sentiment, as shown in Fig. 1, and also because we expect the change in sentiment to cause

changes in stock prices. Our music-based mood proxy, Music Sentiment, is thus given by:
Music Sentiment;, = SWAV;; — SWAV,_,, (1b)

where SWAV,, is the stream-weighted average valence for week ¢ (taken every Friday). Music Sentiment is thus the total change in the
stream-weighted average valence of the top-200 songs citizens of country 7 listen to in week ¢. )
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Fig. 1. Stream-weighted average valence of top-200 songs by geographical region and country. This figure plots the average daily stream-weighted average
valence (SWAV) per country over our sample period from January 1, 2017, to December 31, 2020. The 40 countries in our sample are grouped by geographicat
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Fig. 2. Daily stream-weighted average valence of top-200 songs. This figure plots time series of daily stream-weighted average valence (SWAV} over our
sample period from January 1. 2017, to December 31, 2020, for the US,, Brazil, and Taiwan.

#H 4 RJR: Edmans, A., Fernandez-Perez, A., Garel, A., and Indriawan, 1., 2022. Music sentiment and stock returns

around the world. Journal of Financial Economics 145, 234-254.
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