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Motivations

•Understanding public sentiment towards
different non-pharmaceutical interventions
(NPIs) is important for combating the spread
of COVID-19.

•As the situation developed, Twitter discus-
sion became more diverse and fine-grained.

• prior works on this subject lacks a reliable sta-
tistical significance test when drawing con-
nections between the public’s sentiment and
various pandemic related events.

Wang et al. (2020) found that general
sentiment reached a minimum when the
government announced a “lock-down”
(A), and COVID-19 related sentiment
reached a maximum when Amsterdam

announced release measures (B).

Event Studies

Expected Return Market Model Cumulative Average
Residual (CAR)

Rt = E[Rt|Xt] + ξt E[Rt|Xt] = α + βRm,t CAR(t1, t2) = ∑t2
t=t1 ξt

•The actual return of a
stock can be decomposed
into its expected return
plus an “abnormal” re-
turn.

•The price of a stock is
analogous to the public’s
sentiment towards a topic
(NPI).

•The expected return is
estimated by the market
model.

•Upon time-series aggrega-
tion, we can test the sig-
nificance of the impact of
an event.

•Themarket model (Fama
and MacBeth, 1973) is
one of the most effec-
tive models to estimate
the expected return.

•β is the risk of a stock,
Rm,t is the market re-
turn, often represented
by some broad market
index (e.g. S&P 500).

•The market return is
analogous to the over-
all sentiment towards the
pandemic; the individual
stock price is analogous
to sentiment towards in-
dividual topics (NPIs).

•Market assumption: The
return of a stock with
no marked events is a
stochastic process that re-
flects the overall perfor-
mance of the market.

•With no external event:
E[ξt] = 0.

•Therefore, we can
use Student’s t test,
Wilcoxon signed rank
test, binomial propor-
tionality z-test to exam
the null hypothesis, and
thus whether there is
an external event with a
significant impact.

Experimental Setup

• 5,979,759 Canadian tweets were collected from Jan 21, 2020 to Aug 23, 2020.
•NPI related tweets were extracted using NPI related keywords (based on PMI).
•The daily average valence were calculated using NTUA-SLP (Baziotis et al.,
2018) valence regression model.
•Event studies on different NPIs were performed using the daily averages.

Results: Individual NPI Studies

Wearing a mask sentiment analysis

10-day positive impact signif. before event 1

Social Distancing Sentiment Analysis
Ontario British Columbia Alberta

•Wearing a mask event 1: Mask advisory revised

•Wearing a mask event 2: PHAC formally issued a recommendation

• Social Distancing: Initial recommendations of social distancing from the provincial government

Results: CAR and Survey Data Correlation

Wearing a mask Social distancing

•Evaluated CAR against a traditional survey (covid19monitor.org).

•Wearing a mask (Canadian federal NPI) Pearson r=0.807, x-corr of 0.710 with a +5 lag.

• Social distancing (different provincial NPI) Pearson r=0.439, x-corr of 0.492 with a +5 lag.


