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Abstract: This study analyzed people's behavioral changes in the early stages of COVID-19
expansion in relation to subjective probability, and clarified the effect of risk perception on
behavioral changes, such as outbound restriction. We conducted a social survey using an Internet
survey in the U.K. and Japan in the fall of 2020 and found that the percentage of those who
evaluated risk optimistically was higher in the U.K. than in Japan. In addition, we applied
seemingly unrelated regression (SUR) for the bivariate ordinal probit model to the association
between desired and actual infection prevention behavior and found that a pessimistic bias is
likely to lead to behavioral change, whereas an optimistic one is not. These results suggest that
when pessimistic bias is strong, measures that respect people’s rights, such as freedom of action,
while leaving people to be autonomous, can be effective to some extent. In contrast, when
optimistic bias is strong, the use of a certain degree of coercive force may be unavoidable from

the standpoint of public interest.
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1. Introduction

This research analyzes people's behavioral changes in the early spring 2020 expansion of
COVID-19 in relation to their subjective probabilities, using the United Kingdom (U.K.) and
Japan as target cases. COVID-19, which has been spreading since the end of 2019, has caused
widespread damage in Europe since February 2020 and has significantly impacted people's lives.
Although the spread of the disease was relatively slow in the U.K. compared to other European
countries, it rapidly became severe in March, and as a result, the country was one of the hardest-
hit in the world. In March 2020 in the U.K., in response to the Imperial College London report,
the policy of gradual adaptation was changed to strict measures to prevent the spread of infection,
including the closure of public schools. On March 23, a lockdown accompanied by a curfew was
implemented amid divided public opinion on the measure. Financial assistance and other
guarantees were also implemented simultaneously, but their impact on people's lives was
enormous. The originally scheduled lockdown period was extended due to insufficient
improvement of the infection and was finally relaxed on May 10 after less than two months. The
situation of the infection damage at that time is shown in Figure 1. Considering July 1 as the date
when the lockdown was relaxed, a cumulative total of 243,910 cases were reported during this
period, peaking at 4,797 on April 22. The British government estimated the number of cases based
on antibody tests and other data to be 17% in London and approximately 5% in other areas of the

country.! As of May 21, the number of confirmed cases amounted to 0.4% of the population.

Figure 1: Number of COVID-19 cases in the U.K. and Japan

Contrastingly, Japan suffered relatively little initial damage, so much so that an unidentified
factor "Factor X" was verified, indicating cross-immunity unique to the Japanese and a high BCG
intake rate?. Since April 7, 2020, a state of emergency was declared in seven prefectures in
metropolitan areas, including Tokyo, where the spread of infection was serious. Curfew
restrictions were imposed in these areas, although voluntary and without legal enforcement or
penalties.

In both the U.K. and Japan, the serious outbreak forced people to change their behavior to
prevent COVID-19 infection. However, people's perceptions of these social demands varied.
Needless to say, people's attitudes toward such behavioral changes are determined by their social
circumstances, but this study examined how people perceive the unknown risk of COVID-19

! https://metro.co.uk/2020/05/21/17-londoners-5-rest-uk-have-coronavirus-antibodies-12739901/
%https://asia.nikkei.com/Business/Science/Yamanaka-on-COVID-19/Uncovering-Japan-s-
coronavirus-X-factor-matters-to-the-world



from the perspective of subjective risk assessment. This study contrasted the U.K. and Japan,
which have different infection prevention policies, in terms of the subjective risk assessment of
how people evaluate the previously unexperienced risk of COVID-19. Although infection is still
ongoing, progress has been made in vaccine development and other measures, and a certain level
of effectiveness is beginning to be observed. In this context, analysis of the occurrence of and
response to the risk of COVID-19 in the early stages of the spread of infection will serve as an
important accumulation of empirical knowledge for future reference.

In this study, we empirically analyzed the influence of subjective probability on behavioral
changes. First, the existence of a cognitive bias in the subjective probability assessment of
COVID-19 risk is noteworthy. Polymerase chain reaction (PCR) tests were performed to
determine the presence or absence of infection, but the probability of infection risk can be
determined by false negatives (negative results in the presence of infection) or false positives
(positive results in the absence of infection). Advanced numerical processing and cognitive skills
are required to correctly determine infection risk in consideration of the probability of false
negative and false positive results. However, many people are unable to perform such precise
calculations and are likely to ignore the prior probability (base rate) of how much of the total
population is actually infected, which is the basis for calculating the risk of infection.®

Here is an example. Let us consider a case of a woman who has a prior probability of 1% for
breast cancer, a sensitivity of 80% for those with cancer who received a positive test result, and a
specificity of 90% for those without cancer who did not receive a positive test result. At this point,
using Bayes Theorem, when the test is positive, the probability that the person has cancer is 8%.
However, the percentage of correct responses to this question is less than 5%, with many people
ignoring the base rate and providing answers that are either too high or too low (Eddy 1982).
More recent studies have shown that base rate neglect is widely observed among laypeople and
professionals alike, such as physicians (Gigerenzer and Hoffrage 1995; Hoffrage et al. 2000;
Hertwig and Hoffrage 2002). In other words, base rate neglect is not simply a cognitive bias
stemming from a lack of knowledge or miscalculation; a variety of factors can be considered
determinants of subjective probability.

Additionally, according to Bundorf et al. (2021) and Hamano et al. (2020), the cognitive bias
of infection risk has a systematic influence on infection prevention behavior. In other words, the
analysis of the factors that shape subjective probabilities has implications for the practice of
infection-prevention behavior. However, it is currently unclear whether there is an expected
relationship between cognitive optimistic/pessimistic biases and infection prevention behavior.

Therefore, a quantitative understanding of the relationship between cognitive bias and infection

% This neglect of base rates was noted by Meehl and Rosen (1955) in clinical psychology,
Kahneman and Tversky (1981) in social psychology, and others. See Grether (1980) for details.



prevention behavior is needed. It has also been noted that infection-prevention intentions do not
always lead to actual action (Barari et al. 2020; Everett et al. 2020; Falco and Zaccagniz 2020;
Wong et al. 2020; Dai et al. 2021).* Like essential workers who cannot close their offices during
an infection outbreak, even if they want to adopt infection prevention actions, they may not
always be able to take ideal infection-prevention measures, such as restricting the number of days
they can be away from home. Therefore, it is necessary to quantitatively understand the intention-
to-action gap.

Nevertheless, measures to promote social distancing, which reduce the frequency of outings
and the extent of social contact, have been studied. Experimental studies discussing the types of
information provision that promote social distancing have found loss aversion and social
comparison to be effective nudges.® It has also been shown that people's sociodemographic
variables influence their countermeasure behavior (Qian et al. 2020).

In light of previous studies, it is important to accumulate evidence for the effective
implementation of infection-spread prevention by simultaneously considering factors that shape
subjective probability and influence behavior. Particularly, an analysis of how people perceive
infection risk and take action to prevent infection during the lockdowns and declared states of
emergency will have significant implications for future infection-prevention policies.

This study compared the U.K. and Japan, which have two different perceptions of COVID-
19. The U.K. implemented a lockdown, requiring strict behavioral changes with penalties for
going out and contact with others. Contrastingly, Japan took the measure of declaring a state of
emergency and requested voluntary restraint in going out and coming in contact with others, a
measure without penalties or legal enforceability. As a result, some restaurants and stores
remained open without complying with the request for shorter hours or closure, and individuals
were still free to go out, meet family members other than those living with them, and travel to
other prefectures freely. This differs from other countries, such as the U.K., which implemented
so-called lockdowns, such as bans on stores and curfews on individuals, and imposed fines on
those who violated them. We analyzed how the difference in the policies between the two
countries led to various behavioral changes.

A probability type was employed for the questions about the risk evaluation of infection. For
econometric analysis, a bivariate ordinal probit model was employed in addition to the ordinal

probit model. This model is an extension of the seemingly unrelated regression (SUR) model,

4 Some studies have reported that information provision is effective in changing behavior, at least
in the short term, and accumulation of evidence is necessary (Krpan et al. 2020, Moriwaki et al.
2020, Sasaki et al., 2022).

% For references on social distance, see Barari et al. (2020), Everett et al. (2020), Falco and
Zaccagni (2020), Heffner et al. (2021), Jordan et al. (2020), Lunn et al. (2020), Luttrell and Petty
(2021), Moriwaki et al. (2020), Sasaki et al. (2021), and Utych and Fowler (2020).



often used as an apparently unrelated regression, to the ordinal probit model. The model analyzes
how the subjective probability of responding affects the necessity and effectiveness of lockdowns
and emergency declarations, as well as infection prevention behaviors, such as going out more
often and reducing the extent of social contact. At the same time, the model considers the
relationship between two behaviors that are expected to be correlated, for example, the need for
a lockdown and the evaluation of its effectiveness.

The results of this study confirmed the following: First, in lockdowns and emergency
declarations, those with an optimistic bias were more likely to place greater emphasis on
economic activity. Second, in the U.K., those with a pessimistic bias rated the necessity and
effectiveness of the lockdown lower than those with an optimistic bias. Nonetheless, in the first
wave, those with a pessimistic bias rated the necessity and effectiveness of lockdowns higher than
those with an optimistic bias in Japan, because the damage caused by infection was less severe
than in other countries. Third, we confirmed that perceived infection risk, such as pessimistic and
optimistic bias, was related to behavioral changes such as reducing the frequency of outings and
the number of contacts. Fourth, a discrepancy between intention and action was observed among
Japanese with a pessimistic bias, who were able to reduce the number of contacts even though
they had the intention to do so. These results suggest the paternalistic policy can be effective in
the case of preventing the spread of Covid-19 infection. Additionally, the findings of this paper
indicate that the degree of enforceability of regulations to prevent the spread of infection might
depend on the risk attitude of the public.

The remainder of this paper is organized as follows. Section 2 describes the survey. Section
3 reviews the distribution of subjective probabilities, and Section 4 explains the econometric
analysis methods. Section 5 presents the estimation results regarding which individuals form

which subjective probabilities. Section 6 discusses the results of the analysis and concludes the

paper.

2. Survey and data

This study focused on the factors that shape subjective probabilities of the risk of infection
with COVID-19 and their impact on people’s behavior in the U.K. and Japan. The U.K. has
suffered significant infection damage when compared internationally and has implemented severe
lockdown measures, with both legal enforcement and penalties. Contrastingly, Japan faced lesser
damage by international comparison, and even during the declaration of a state of emergency,
behavioral restrictions were limited to requests from the national and local governments, with no
legal enforceability or penalties. Instead, measures were taken to appeal to the autonomous

behavioral restraint of the public. We analyzed the acceptability and evaluation of infection



control measures based on data on the risk perception and behavioral patterns of people in the
U.K. and Japan, which differ in terms of damage and countermeasures.

This study independently conducted social surveys in the U.K. and Japan. For the U.K., we
conducted a social survey using an internet-based survey throughout the U.K. from November 25
to December 3, 2020 and collected 1,135 responses. The sample size for each country was
determined based on the population composition of England, Scotland, Wales, and Northern
Ireland. For England, the number of samples collected for each region was determined based on
the population proportions of the nine regions that constitute England. Furthermore, the number
of samples collected for each region was equally divided into five age groups and collected at a
male-to-female ratio of 1:1. For the U.K. data, the overall sample was equally allocated to the
five age groups, and an equal sex ratio was maintained.

In Japan, an Internet survey was conducted from November 19 to 25, 2020, targeting
households in Japan, and 1,000 responses were collected. As in the U.K., the overall collection
sample was equally allocated to the five age groups from age 20 — over-60s, with an equal number
of men and women. They were sampled in proportion to the population distribution of the 47
prefectures in Japan, considering the regional distribution of the population.

To comparatively analyze risk perception and countermeasure behaviors in both countries,
we asked questions about socio-demographic characteristics, health status, and other conditions
under the spread of COVID-19 infection, risk perception, control behaviors, and policy evaluation.

In this study, the data on the following items will be used, particularly for the analysis.

(1) Physical condition at lockdown/declaration of emergency was measured on a 5-point scale
as follows: 1 = very bad, 2 = somewhat bad, 3 = neutral, 4 = somewhat good, and 5 = very
good.

(2) Mental status at lockdown/declaration of emergency was measured on a 5-point scale as
follows: 1 = very bad, 2 = somewhat bad, 3 = neutral, 4 = somewhat good, and 5 = very
good.

(3) Sociodemographic characteristics of respondents (place of residence, gender, age, marital
status, number of family members living together, educational background, and
employment status): Place of residence was a dummy variable with London/Tokyo = 1 and
other = 0. The gender dummy variables were male = 0 and female = 1. Marital status
dummy variable: 1 for married and 0 for unmarried. Education dummy variable 1 =
graduate degree, 2 = undergraduate degree, 3 = associate degree or vocational school, 4 =
technical school, 5 = college/sixth form, 6 = secondary school, and 7 = other.

(4) Infection status of respondents and their surroundings: Respondents answered that they,

their family members, and their next of kin had infections that did not require



hospitalization, had infections that required hospitalization, died, or were not infected.

(5) Subjective probability assessment of infection risk: Answers to the infection risk assuming
sensitivity and specificity (explained in detail in Section 3).

(6) Evaluation of COVID-19 countermeasures and actions (balance with economic measures,
necessity and effectiveness of lockdown and emergency declaration, desired and actual
reduction of outings, and desired and actual reduction of contacts): To balance economic
measures, respondents were asked to choose between the risk of COVID-19 infection and
economic activities on a 5-level scale. The higher the value, the greater the importance of
COVID-19 control measures. The respondents were asked to rate the necessity and
effectiveness of lockdowns and emergency declarations on a 5-point scale, with higher
scores indicating greater importance placed on these measures. Respondents answered on
an 11-point scale from 0—10% regarding going out and reducing the number of people in

contact with the public, respectively.

This section outlines the status of the data. Figure 2 summarizes the physical condition of
the respondents during the lockdown/emergency declaration. Most respondents in both countries
were in good condition, as indicated by the fact that most respondents in both countries answered
"Generally good" or better; 81.9% of respondents in the U.K. answered that their condition was
good, whereas only 61.5% of respondents in Japan answered so. In addition, 6.9% of the
respondents in the U.K. answered that their physical condition was either "Generally bad" or
"Very bad," whereas a larger number (10.2%) of the respondents in Japan reported that their
physical condition was not good. Interestingly, the percentage of people reporting poor physical
condition was higher in the U.K. than in Japan, even though the infection was more severe in the
U.K. than in Japan. These differences in perceptions of physical condition may affect the

evaluation of infection countermeasures and will be analyzed in Section 3.

Figure 2: Physical condition during lockdown

Figure 3 shows the mental status of both countries. Since curbs on leaving the house under
lockdown/declaration of a state of emergency directly lead to stress in people, there is a concern
that their mental condition may deteriorate, and not only their physical health but also their mental
health status may affect their risk perception. The figure suggests that a larger proportion of people
in both countries report being unwell with regard to their mental state than their physical state and
that there are more unwell people in Japan than in the U.K. The percentage of those who answered
"Very good" or "Generally good" was 68.5% in the U.K. and 36.6% in Japan, indicating that
mental health was worse than physical health in both countries. In addition, 15.5% in the U.K.



and 26.1% in Japan answered "Very bad" or "Generally bad," indicating that more people
complained of mental health problems than physical health problems. The higher rate of ill health
in Japan than in the U.K. is similar to that of physical health. This suggests that the Japanese
people live under stress due to autonomous compliance, such as wearing masks and washing
hands thoroughly, which may also be a result of the greater efforts made by the Japanese people

to prevent infection.

Figure 3: Mental state during lockdown

Figure 4 shows the actual experience of COVID-19 infection by the respondents or their
close relatives. Consistent with the actual number of infected persons, more respondents in the
U.K. had close relatives who were infected, with 6.2% of the U.K. respondents having been
infected without requiring hospitalization, and 3.2% of the U.K. respondents having observed
COVID-19 requiring hospitalization. In contrast, 0% of Japanese respondents were infected. In
the UK., 14.2% of family members were infected without hospitalization, 5.1% required
hospitalization, and 4% died. In Japan, however, there were no cases of infection among family
members. If we extend the sample to acquaintances, we find that the situation in the U.K. is worse,
with 30.5% of infections not requiring hospitalization, 8.5% requiring hospitalization, and 7.6%
being cases of deaths reported. In contrast, in Japan, where there were fewer infections in the
early years, the rates were much lower than in the UK., with 5.7% of infections not requiring
hospitalization, 1.8% requiring hospitalization, and only 0.3% of deaths. We introduce this factor
in the subsequent econometric model as this infection experience is thought to influence the
evaluation of infection control measures and changes in people's behavior. Figure 4 clearly shows
that the infection status is worse in the U.K. than in Japan, but the physical and mental health
status is reported to be worse in Japan than in the U.K. These differences are likely because people
in both countries are more likely to be infected than those in the UK. We will analyze how these
differences affect the evaluation of infection risk measures and behavioral change of people in

both countries in the next section.

Figure 4: COVID-19 infection status of the respondents

Regarding the distribution of opinions on COVID-19 countermeasures in Japan and the U.K.,
this survey asked respondents whether they would place more importance on COVID-19
countermeasures or economic countermeasures during the spread of COVID-19. The results are
shown in Figure 5. The result shows that only a small number of respondents in both Japan and
the U.K. thought that the economy should take priority. In the U.K. (65.9 %) and Japan (50.4 %),



respondents supported proceeding with COVID-19 countermeasures even if the economy was
affected, indicating overall support for the implementation of COVID-19 countermeasures. In
Japan, a higher proportion of respondents hesitated between COVID-19 infection and the
economy, whereas support for COVID-19 measures appeared to be stronger in the U.K. This may

be due to a worsening infection.

Figure 5: Balance between the Economy and COVID-19 control in the U.K. and Japan

Respondents were then asked about the necessity and effectiveness of such measures to control
infections, such as a lockdown in the U.K. and the state of emergency in Japan. Figure 6 shows
that more than 80% of the respondents in the U.K. agreed that a lockdown was necessary, and
more than 70% of the respondents in Japan agreed that declaring a state of emergency was
necessary, indicating that the U.K. had more support for hardline measures. This may be due to
differences in the magnitude of damage. However, the effectiveness of the measures is
approximately 70% in both countries, with more than 10% of respondents in the U K. rating them
as ineffective, indicating that the effectiveness of the measures is relatively low compared to their
necessity. This is an indication of dissatisfaction with the implementation, and it can be inferred

that some people consider the actual behavior restrictions during the lockdown to be inadequate.

Figure 6: Evaluation of Lockdown (UK) and Declaration of Emergency (Japan)

Figure 7 shows the desired and actual reductions in the number of outings in the U.K. and
Japan as a change in people's behavior under the lockdown/emergency declaration. In terms of
the reduction in going out, the U.K. shows a considerably higher awareness of the need to reduce
the number of outings than Japan, as indicated by the fact that a higher percentage (90% or 100%)
of respondents in the UK want to reduce their outings and have actually reduced them. In contrast,
in Japan, a large percentage of respondents answered that their actual reduction rate was between
0-50%. This indicates that the desire to reduce going out is not manifested in the actual behavior
in Japan. This difference may be due to the difference in the restrictive power of the emergency

declaration in Japan compared to the U.K.
Figure 7: Desired and actual reduction of outings
A similar trend was observed for the number of contacts (Figure 8). In the UK., the

lockdown resulted in stricter reductions in the number of contacts than in the number of outings.

The number of contacts was reduced by 90% or 100%, a high percentage that people desired and



achieved. However, in Japan, desired and actual reductions are low. In Japan, most respondents

reduced the number of contacts by approximately 50%.

Figure 8: Desired and actual reduction in the number of contacts with persons

In the following sections, we will analyze how people's subjective risk assessment influences
their evaluation and behavioral change toward lockdown and emergency declaration, as observed

in Figures 6, 7, and 8, paying attention to the differences between Japan and the U.K.

3. Subjective probability of infection risk

As one of the main survey items, we measured the subjective probability of COVID-19
infection for respondents in the U.K. and Japan. The resulting subjective probabilities are shown
in Figure 9. The subjective probabilities in Figure 9 represent the extent to which the respondents
correctly estimated the risk of infection based on Bayesian inference. In this survey, we made the
following assumptions: i) the risk of community-acquired infection is 0.1%; ii) the probability
that a person with COVID-19 infection will correctly test positive when tested by PCR
(sensitivity) is 80%; and iii) the probability that a person without infection will correctly test

negative (specificity) is 99.9%?9. We then asked respondents to answer the following questions.

One person has taken a PCR test and tested positive. What do you think is the probability that
the person who tested positive is actually infected with COVID-19?

Many studies have used this question format, including Gigerenzer (1996), who used breast
cancer risk as an example. In this study, the standard question format was followed and the
probability of infection was calculated as follows: Event H was PCR-positive, complementary-

event-H was PCR-negative, Event D was infected, and complementary-event-D was non-infected.

P(D) * P(H|D)
P(D) * P(H|D) + P(—D) = P(H| — D)

P(D|H) =

_ 0.001 x 0.8
~0.001 x 0.8 4+ 0.999 x 0.001

= 0.445

® The sensitivity and specificity were set with reference to previous studies in the medical field
(Chan et al. 2020; Kucirka et al. 2020; Sethuraman et al. 2020).
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As with this inference, a reasonable Bayesian estimate should be 44.5%; however, past studies
have shown that people do not always estimate correctly when actually surveyed. This study
focuses on whether there is a structural trend in such estimation errors between the U.K. and Japan.
Figure 9 shows that the subjective probability responses are biased downward in the U.K. and
upward in Japan. The mean value was 31.3% for the U.K. and 56.2% for Japan. The skewness,
which indicates the distributional asymmetry, is 0.73 in the U.K., skewed to the left, whereas it is
-0.49 in Japan, skewed to the right. These differences in the distribution of responses indicate an
optimistic tendency to underestimate the risk of COVID-19 in the U.K., whereas there is a

pessimistic tendency to overestimate the risk in Japan.

Figure 9: Subjective Probability Response Distributions for the U.K. and Japan

In Japan, the government did not implement as severe a lockdown as that in the U.K. in the
form of an emergency declaration, but most of the population voluntarily curbed outdoor activities.
They also actively wore masks and washed their hands, and both the number of infected people
and the infection rate were among the lowest in the world during the first wave in the spring of
2020. In contrast, the U.K. was one of the countries that suffered a major blow in the early stages
of the COVID-19 outbreak. It is noteworthy that there were differences in the public's assessment
of the risk of infection between these two countries. In the next section, we quantitatively analyze
how each nation's citizens' subjective probability and socioeconomic attributes affect their

assessment of countermeasures and behavioral change.
4. Estimation model

In this section, we conduct an econometric analysis using data from the U.K. and Japan to
analyze how differences in the evaluation of subjective probability led to behavioral change. Since
the data on evaluations and behavioral change are ordinal, we employ an ordinal probit model (1)
in which the error term ¢ is assumed to follow a normal distribution. We use the following
equation:

yl* = const + BSPSP + ﬁpeSSSP * PeSS + ﬂle + -+ B11X11 + & (1)

where y; is a latent continuous variable corresponding to response data y; to measure evaluation

and behavioral change. The ordinal probit includes and estimates a threshold.

Vi=J] ot <y <y
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The explained variables to be analyzed are as follows.
a) Focus on the economy or COVID-19 control
b) Evaluation of necessity and effectiveness of lockdown/state of emergency
c) Behavioral changes during lockdown/state of emergency
cl) Desired and actual reduction of outings

c2) Desired and actual reduction in the extent of interpersonal contact

Equation (1) introduces subjective probability (SP) as an explanatory variable. Furthermore,
to analyze the effect of pessimistic/optimistic bias, a pessimistic bias dummy, Pess, is introduced
in the econometric model, and a cross term is taken with SP as a variable that takes 1 only when
the subjective probability is estimated to be higher than 44.5%. This allows us to analyze the
refraction of the regression line at y; = 44.5%, where fBsp is the coefficient of subjectivity
probability at values lower than 44.5% (the slope when we have an optimistic bias),
and (Bsp+Ppess) 1s the coefficient of subjective probability at values higher than 44.5% (the slope
when we have a pessimistic bias).

In Tables 1-4, the coefficient of SP (f,,) and the cross term (f,.s) are listed, with the former
indicating the effect of the probability perception of those with optimistic bias and the
latter (Bsp+Lpess) indicating the effect of the probability perception of those with pessimistic
bias. Table 5 contains a summary of the estimation results from Tables 14 for optimistic and
pessimistic biases. As for the significance of the sum of the coefficients, the Wald test can be
applied for Hy: (Bsp+Ppess) = 0 to verify the significance level (Hensher et al., 2015).

The other explanatory variables to be examined were: X; -the place of residence (London /
Tokyo dummy), X, -physical health at the first lockdown, X3 -mental health at the first lockdown,
X4 -gender (female = 1), X5 -age, X -marital status (married = 1), Xy -family size, Xs -the
presence of children (with children = 1), Xo -education, X;¢ -employment status (earning = 1),
and X, -infection experience (own and acquaintances, yes = 1).

For the evaluation items considered to be strongly related, such as the need for and
effectiveness of lockdowns and emergency declarations, as well as the desired and actual
reduction in the number of outings and contacts, a seemingly unrelated regression (SUR) was
applied to account for their associations. In both regression equations, a bivariate ordinal probit
model was employed because the explained variables were ordinal (Butler and Chatterjee, 1997).
Here, we consider the correlation Cor(u;, uz) = p between the error terms of the two equations. If
p 1s significant, then there is a relationship between the two behaviors. The parameters are
estimated using the full information maximum likelihood (FIML) estimation method, which is

used for two related explained variables, such as COVID-19 control and economic importance.
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5. Estimation results

5.1 Economy vs infection control

This section analyzes the correlation between the evaluation of the balance between economic
measures and COVID-19 countermeasures, and the perception of infection risk. The
implementation of COVID-19 control measures in any country is accompanied by significant
negative economic impact. In the U.K., the implementation of the lockdown was met with
considerable public consternation and shocks. In particular, the closure of schools, pubs, and
restaurants was a definite constraint on daily life in the U.K., and both advantages and
disadvantages were raised. In Japan, the timing of the resumption of economic activity was
debated, while the public autonomously tried to prevent the spread of infection. Here, we analyzed
how subjective perceptions of infection risk contributed to the formation of opinions on COVID-

19 control measures.

Table 1: Infection control vs economy

The results in Table 1 show that in both the U.K. and Japan, there is a significant positive effect

of the subjective probability of infection as a determinant of the distribution of importance of
COVID-19 countermeasures, that is, those who estimate a higher risk of infection place more
importance on COVID-19 countermeasures. In the U.K., furthermore, the cross term is
statistically significant, and the magnitude of the coefficient, namely the slope of the regression
line, changes with the positive response of 44.5% as the boundary point.
In Table 5, the coefficients of the subjective probability of infection and the chi-square value (x?)
from the Wald test are listed for each of the optimistic bias (—fsp) and pessimistic bias
(Bspt+Lpess)- For both optimistic and pessimistic biases, their coefficients are measured by the
difference from 44.5%, which is the correct response to Bayesian inference. In the UK, the
coefficient for optimistic bias is -0.017, whereas the coefficient for pessimistic bias is 0.005. The
greater the optimistic bias, the more statistically significant (y? = 23.47, 1% significant) the
emphasis on the economy is. However, a greater pessimistic bias is statistically and significantly
associated with a greater emphasis on COVID-19 measures (y2= 20.93, 1% significant).

In Japan, the coefficient for optimistic bias is -0.008, whereas the coefficient for pessimistic
bias is 0.003. On the one hand, a larger optimistic bias is associated with a statistically significant

greater emphasis on the economy ( x? = 2.92, 10% significant). Contrastingly, a greater
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pessimistic bias is statistically and significantly associated with a greater emphasis on COVID-
19 measures (y? = 9.56, 1% significant)’.

Comparing the correlation between the subjective probability of infection and the importance
of COVID-19 measures in Japan and the U.K., the two countries share the same tendency to place
more emphasis on the economy when the tendency toward an optimistic bias increases, and more
emphasis on COVID-19 when the tendency toward a pessimistic bias increases. The absolute
magnitudes of the coefficients are larger in the U.K. than in Japan for both pessimistic and
optimistic biases. In the U.K., where the infection was most severely affected, there may be
evidence of a wide divergence of opinion between economic and COVID-19 countermeasures,
between optimistic bias, which accounts for the majority, and pessimistic bias, which accounts
for only a small minority.

Regarding the influence of other variables, it was observed with statistical significance that in
the U.K., the elderly and those who had experienced infection placed greater importance on
COVID-19, while in Japan, women, the elderly, and those with larger family sizes placed greater
importance on COVID-19 control, while those who were employed placed greater importance on

the economy (Table 1).

5.2 Evaluation of lockdown/state of emergency

In this subsection, we analyzed the correlation between the evaluation of lockdown and the
perception of infection risk. As public reactions to the necessity and effectiveness of lockdowns
and emergency declarations varied in both the UK and Japan, we conducted a bivariate SUR
probit model analysis with variables, including the subjective probability of infection as a factor
defining the distribution of these opinions (Table 2). The necessity and effectiveness of the
lockdown/emergency declaration were set up as simultaneous equations, and the correlation of
the error terms is reported as p. Both are estimated to be significant, indicating that the

assessments of necessity and effectiveness are linked.
Table 2: Evaluation of lockdown/state of emergency
Necessity of lockdown/state of emergency

Table 5 shows that in the U.K., the coefficient for optimistic bias is 0.007, whereas the

coefficient for pessimistic bias is -0.006. A larger optimistic bias statistically and significantly

" In Japan, despite the small absolute value of the coefficient for pessimistic bias, the high level

of statistical significance can be attributed to the large sample size of those with a pessimistic bias,
which in turn led to smaller standard errors and higher power.
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increases the need for lockdown (y? = 3.34, 10% significance). However, a greater pessimistic
bias statistically and significantly reduces the need for lockdown (2 = 29.32, 1% significant).

In Japan, the coefficient for optimistic bias is -0.002, whereas the coefficient for pessimism
bias is 0.003. A larger optimistic bias does not statistically or significantly reduce the need for
declaring a state of emergency (x? = 0.22, non-significant). Nonetheless, a greater pessimistic
bias statistically and significantly increases the need for declaring a state of emergency (y? =
5.69, 5% significant).

Comparing the correlation between subjective probability of infection and the need for
lockdown/declaration of emergency in Japan and the U.K., the impact of optimistic and
pessimistic biases on the need for lockdown oppose each other. The reasons are difficult to
interpret. Significant infection damage had occurred in the U.K. despite the implementation of a
strict lockdown. Optimistic bias holders may reflect that the skeptical lockdown was still
necessary, whereas holders of the pessimistic bias may be dissatisfied that the lockdown did not
help much. Contrarily, in Japan, despite the lax emergency declaration, only a small amount of
damage was caused by the infection. The optimistic bias holder may feel that the infection damage
could have been prevented even without the emergency declaration, whereas the pessimistic bias
holder may feel that stronger measures than the emergency declaration were necessary. In any
case, more detailed investigation will be needed to elucidate the reasons.

Regarding the effects of other variables, in the UK, the older the respondents and those who
had experienced an infection, the lower their evaluation for the need of a lockdown (Table 2).
Contrastingly, in Japan, the more educated and employed individuals were less likely to prefer
the declaring a state of emergency and were more likely to avoid declaring a state of emergency.
In Japan, however, those who had experienced infection also rated the necessity of declaring a

state of emergency higher.

Effectiveness of lockdown/state of emergency

In both the U.K. and Japan, the estimation results of the effectiveness valuation of the actual
COVID-19 measures were similar to those of the necessity valuation. Table 5 shows that in the UK,
the coefficient for optimistic bias is 0.007, whereas the coefficient for pessimistic bias is -0.004.
When the optimistic bias increases, the effectiveness of the lockdown is statistically and
significantly higher (y? = 4.56, 5% significant). However, a greater pessimistic bias statistically
and significantly reduces the effectiveness of lockdown (y? = 14.65, 1% significant).

In Japan, the coefficient for optimistic bias is -0.001, whereas the coefficient for pessimistic
bias is 0.003. A larger optimistic bias does not statistically or significantly reduce the effectiveness
of emergency declarations (y2=0.11, non-significant). However, a larger pessimistic bias

statistically and significantly increases the effectiveness of emergency declarations (y2 = 7.00,
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1% significant).

As with the case of necessity, a comparison of the correlation between the subjective
probability of infection and the effectiveness of lockdown/emergency declaration in Japan and
the U.K. shows the opposite effects of optimistic and pessimistic biases on effectiveness. The
difference in signs in the U.K. and Japan, as in the case for the need for countermeasures, may be
due to the formation of complex infection risk perceptions with reference to the damage results.

Regarding the influence of other variables, in both countries, the elderly tend to rate the
effectiveness of lockdown more highly. In addition, in the U.K., those who felt mentally unwell
rated the effectiveness of lockdown more highly, while the elderly and those with large family
sizes did not rate it as effective. In Japan, however, those who felt physically unwell rated the
effectiveness of lockdown less highly, while the elderly, women, and those who experienced
infection rated the effectiveness more highly. In Japan, the more educated and employed people
were less likely to rate the effectiveness of the lockdown, which is similar to the result of the

analysis on necessity.

5.3 Behavioral changes
5.3.1 Desired and actual reduction of outings during lockdown/state of emergency

In this subsection, we analyzed the subjective probability of infection and the reduction in
outing opportunities. The results of the analysis are summarized in Table 3. The upper table in
Table 3 lists how the subjective probability of infection affected the desired reduction efforts with
respect to the outing reductions required during lockdown. Table 3 below lists how the subjective

probability of infection affected the actual reduction in outings.

Table 3: Reduction of outings

Desired reduction

Table 5 shows that in the UK, the coefficient for optimistic bias is -0.003, whereas the
coefficient for pessimistic bias is 0.002. A larger optimistic bias does not statistically or
significantly reduce the desired level of furlough reduction (y? = 0.68, non-significant).
However, a greater pessimistic bias does statistically and significantly increase the desired level
of furlough reduction (y2 = 7.02, 1% significant).

In Japan, the coefficient for optimistic bias is 0.002, while the coefficient for pessimistic bias
is 0.003. A larger optimistic bias does not lead to a statistically significant increase in the desired
level of furlough reduction (y? = 0.22, non-significant). Nevertheless, a greater pessimistic bias
does increase the desired level of furlough reduction in a statistically significant way (y? = 5.85,

5% significant).
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A comparison of the correlation between the subjective probability of infection and the
desired level of furlough reduction shows that in both the UK. and Japan, the subjective
probability of infection affects the desired furlough reduction only for those with a pessimistic
bias. However, those with an optimistic bias do not affect the desired reduction in outings.

Regarding the influence of other variables, it is observed that the state of mental health is
linked to behavioral change in reducing outings in both the U.K. and Japan. In both cases, the
worse the state of mental health is, the more it is linked to the goal and practice of curtailing
outings. In addition, the experience of infection has a common influence in both countries in the
direction of trying to reduce the number of outings. Women are more willing to cut down on the
number of days out than men, which is also common in both countries. In addition, factors with
different significance were observed in the U.K. and Japan. In the U.K., the older a person is, the
higher their intention to reduce going out is. In Japan, however, the desire to reduce going out is
significantly lower among the more educated and the more employed. In the Tokyo area, there

was a strong tendency for the respondents to cut down on leaving the house.

Actual reduction

Table 5 shows that in the U.K., the coefficient for optimistic bias is -0.001, whereas the
coefficient for pessimistic bias is 0.002. A larger optimistic bias does not lead to a statistically
significant decrease in the actual level of furlough reduction (y? = 0.00, non-significant).
Nonetheless, a larger pessimistic bias statistically and significantly increases the desired level of
furlough reduction (y? = 6.55, 5% significant).

In Japan, however, the coefficient for optimistic bias is -0.003, whereas the coefficient for
pessimistic bias is 0.001. A larger optimistic bias does not lead to a statistically significant
increase in the actual level of outing reduction (y? = 0.37, non-significant). Furthermore a larger
pessimistic bias does not lead to a statistically significant increase in the actual level of furlough
reduction (y?=0.54, non-significant).

Comparing the correlation between the subjective probability of infection and the actual
level of furlough reduction in Japan and the U.K., no significance was found for the actual level
of furlough reduction in Japan, even among those with a pessimistic bias. In other words, a
discrepancy between intention and action was observed among those with a pessimistic bias in
Japan, who had the intention to change their behavior but failed to do so. This can be interpreted
as the fact that these people were fully aware of the importance of curtailing their outings, but
were reluctant to take real actions under the state of emergency declaration because there were no
penalties for going out freely and citizens were left free to make their own choices. In this respect,
the lockdown in the U.K. was considered to have led people to take actual action to reduce curfews

because there were penalties for going out. As for the other factors, the same trend was observed
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as in the case of the desire to reduce outings.

5.3.2 Desired and actual reduction of the number of contracts

In this subsection, we analyzed the subjective probability of infection and reduction in the
number of contacts. The results of the analysis are summarized in Table 4. The upper part of Table
4 shows how the subjective probability of infection affected the targeted reduction efforts with
respect to the number of contacts determined at the time of lockdown. The lower part of Table 4
shows how the subjective probability of infection affected the actual reduction in the number of
contacts.

Table 4: Reduction of the number of contracts

Desired reduction

Table 5 shows that in the U.K., the coefficient for the optimistic bias is -0.001, whereas the
coefficient for the pessimistic bias is 0.003. A larger optimistic bias does not lead to a statistically
significant decrease in the number of desired contacts (y?=0.02, non-significant). However, a
larger pessimistic bias does increase the number of desired contacts in a statistically and
significantly(y2=7.44, 1% significant).

In Japan, the coefficient for the optimistic bias is 0.001, whereas the coefficient for the
pessimistic bias is 0.005. A larger optimistic bias does not lead to a statistically significant
increase in the number of desired contacts (y? = 0.05, non-significant). Nonetheless, a larger
pessimistic bias does increase the number of desired contacts in a statistically and significantly
(x? = 21.77, 1% significance).

Comparing the correlation between the subjective probability of infection and the desired
number of contacts in Japan and the U.K., those with an optimistic bias are not as committed to
reducing the number of contacts as in the case of reduced outings in both cases. However, those
with a pessimistic bias are more committed to reducing the number of contacts, as in the case of
the reduction in outings.

The following points can be found regarding the factors that influence the desired reduction
in the number of contacts (Table 4). The common factor is that people with poorer mental health
and women are more willing to reduce the number of contacts, which is the same result as in the
case of the desire to reduce the number of outings. Differently, age had a significant effect in the
U.K., while education and employment had a significantly negative effect in Japan, and
experience of infection had a positive effect. London as an area of economic activity was found
to have no significant effect, whereas in Tokyo, the desire for contact reduction was significantly

stronger.
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Actual reduction

Table 5 shows that in the UK, the coefficient for optimistic bias is 0.000, whereas the
coefficient for pessimistic bias is 0.003. A larger optimistic bias does not lead to a statistically
significant decrease in the actual number of contacts (y2? = 0.02, non-significant). Nonetheless,
a larger pessimistic bias does increase the actual number of contacts in statistically and
significantly (y? = 7.02, 1% significant).

In Japan, the coefficient for optimistic bias is -0.002, whereas the coefficient for pessimistic
bias is 0.002. A larger optimistic bias does not lead to a statistically significant increase in the
actual number of contacts (y? = 0.22, non-significant). Also, a larger pessimistic bias does not
lead to a statistically significant increase in the actual number of contacts (y? = 2.70, non-
significant).

Comparing the correlation between the subjective probability of infection and the desired
number of contacts in Japan and the U.K., those with an optimistic bias were not able to achieve
a reduction in the number of contacts in both Japan and the U.K., as was the case for the reduction
in outings. However, those with a pessimistic bias were able to reduce the number of contacts in
the U.K., but not in Japan, as in the case of the furlough reduction. We observed a discrepancy
between intention and action among the Japanese pessimistic bias holders, who had the intention
to change their behavior but failed to do so. For the other variables, the results are similar to the

desired reduction in the number of contacts (Table 4).

6. Political implications and conclusions

The effects of subjective probability on countermeasure evaluation and behavioral change
can be summarized as shown in Table 5. The subjective probability of infection affects the
intention to change behavior only among those with a pessimistic bias in both Japan and the U.K.,
and the intention leads to actual behavior change only in the U.K. One possible reason for this is
that in the U.K., the lockdown strictly restricted people from going out, so that their willingness
to participate in going out was directly related to their actual behavior, whereas in Japan, the state
of emergency was declared and people were left to cooperate on their own initiative, which may

have caused a discrepancy between their willingness and their actual behavior.
Table 5: Summary of Subjective Probability and Infection Prevention Behaviors
Let us here introduce a previous international comparison of infection risk. De Zwart et al.

(2009), using the SARS pandemic as a case study, showed that the perceived likelihood of

becoming infected was higher in Asia than in Europe.. However, they also reported that the
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perceived likelihood of dying from SARS was higher in Europe than in Asia. Taking COVID-19
as a case study, Dryhurst et al. (2020) compared risk perceptions, including severity,
internationally and noted that the risk of COVID-19 was rated higher in the United Kingdom in
March-April 2020. Thus, there is not always a consensus among previous studies on risk
perception including infection risk and severity. Further accumulation of evidence is needed.

Therefore, in this paper, we analyzed the subjective probability of COVID-19 infection using
Bayes' theorem and showed that the risk of infection is perceived as higher in Japan than in the
U.K. Furthermore, we analyzed the correlation between the subjective probability of infection
and policy evaluation and preventive behavior in the UK. and Japan. The results of this study
also showed that the correlation between subjective probability of infection and behavior change
in infection prevention differed between those with a pessimistic bias and those with an optimistic
bias.

The main conclusions of this paper can be summarized as follows. First, in lockdowns and
emergency declarations, those with an optimistic bias are more likely to emphasize economic
activity. This tendency is more pronounced in the U.K. than in Japan.

Second, in the U.K., those with a pessimistic bias rated the necessity and effectiveness of
lockdown lower than those with an optimistic bias. However, in the first wave, those with a
pessimistic bias rated the necessity and effectiveness of lockdowns higher than those with an
optimistic bias in Japan, because the damage caused by infection was less severe than in other
countries.

Third, perceived infection risk, such as pessimistic bias and optimistic bias, were related to
behavioral changes such as reducing the frequency of going out and the number of contacts. In
both the U.K. and Japan, those with a pessimistic bias were more willing to reduce the frequency
of going out and the number of contacts. Nonetheless, those with an optimistic bias were not
clearly willing to go out and reduce the number of contacts in both Japan and the U.K.

Fourth, a discrepancy between intention and action was observed among Japanese with a
pessimistic bias, who had the intention to reduce and followed through with it. In previous studies,
it has been pointed out that the higher the risk perception, the greater the preventive actions taken
(Floyd et al. 2000). Such risk perception is defined by risk responses, such as risk communication
(Fishoff 1995, Brewer et al. 2004). Therefore, Dryhurst et al. (2020) argued that it is important to
promote accurate risk perception among citizens through risk communication.

Interestingly, the bias perspective focused on in this study raises the possibility of effectively
using differences in risk perception attitudes, such as optimistic and pessimistic biases, to achieve
the social goal of infection prevention. In general, infectious disease control adopts a paternalism
in which governments and experts determine the behavioral limits of citizens. However,

according to the results of the analysis in this study, people with an optimistic bias are reluctant
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to change their behavior in infection prevention, while those with a pessimistic bias are proactive
in changing their behavior in infection prevention. From the perspective of preventing the spread
of infection, the optimistic bias is considered to have a negative external effect on society, whereas
the pessimistic bias is considered to have a positive external effect on society.

On this point, Camerer et al. (2003) proposed asymmetric paternalism®. According to their
idea, a regulation is asymmetrically paternalistic if it creates large benefits for those who make
errors while imposing little or no harm on those who are fully rational. From the perspective of
preventing the spread of COVID-19, the optimistic bias has a negative social externality and
should be corrected preferentially through risk communication. However, the pessimistic bias has
a socially positive externality; thus, it should not be corrected.

This study revealed that a large number of people in the United Kingdom were observed to
have an optimistic bias. The lockdown implemented in the U.K. may have been effective in
preventing the spread of infection by forcing behavior change even among those with an
optimistic bias. Nonetheless, a large number of people with a pessimistic bias were observed in
Japan. The non-legally binding declaration of a state of emergency implemented in Japan may
have been effective in preventing the spread of infection through voluntary behavioral change
among the Japanese, given the pessimistic bias often observed among them.

Thus, this study shows that the degree of enforceability of regulations to prevent the spread
of infection may depend on the risk attitude of the public. In conclusion, in a society with a strong
optimistic bias, the use of coercive force to some extent is unavoidable from a public interest
perspective. However, in societies with a strong pessimistic bias, policies that respect voluntary

behavior change without necessarily using coercive force may be effective.

® Similar concepts to asymmetric paternalism include libertarian paternalism proposed by
Sunstein and Thaler (2003) and light paternalism proposed by Lowenstein and Haisley (2008).
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Figure 1: Number of COVID-19 cases in the U.K. and Japan

(a) The U.K. (before and after the initial lockdown)
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(b) Japan (before and after the declaration of emergency)
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Note: (a) includes the data in England only.
Source: The U.K. government (https://coronavirus.data.gov.uk/#category=nations&map=case)

Japan government (https://www.mhlw.go.jp/stf/covid-19/open-data.html)
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Figure 2: Physical condition during the lockdown/emergency declaration
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Figure 3: Mental state during the lockdown/emergency declaration
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Figure 4: COVID-19 infection status of the respondents
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Figure 5: Balance between the economy and COVID-19 control in the U.K. and Japan
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Figure 6: Evaluation of Lockdown (U.K.) and Declaration of Emergency (Japan)
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Figure 8: Desired and actual reduction in the number of contacts with persons
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Figure 9: Subjective probability response distributions for the U.K. and Japan
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Table 1: Infection control vs economy

UK Japan
Variables Coefficient | Standard error Coefficient | Standard error
Const. 1.222%** 0.224 0.999*** 0.247
Subjective Probability 0.017*** 0.004 0.008* 0.005
Cross term -0.013*** 0.003 -0.005 0.004
London/Tokyo -0.140 0.095 -0.077 0.091
Physical health 0.002 0.044 0.047 0.043
Mental health -0.007 0.037 -0.012 0.040
Gender (Female=1) -0.023 0.065 0.123* 0.071
Age 0.008*** 0.003 0.011*** 0.003
Marital Status 0.068 0.074 -0.023 0.080
Family member 0.004 0.030 0.054* 0.030
Child -0.117 0.112 n.a.
Education 0.004 0.018 -0.014 0.024
Employment -0.107 0.077 -0.159** 0.078
Infection experience 0.256*** 0.066 -0.080 0.143
Threshold 1 0.721*** 0.043 0.806*** 0.046
Threshold 2 1.453*** 0.038 1.892*** 0.041
Threshold 3 2.350%** 0.043 2.976%** 0.051
Log-likelihood (LL) -1561.407 -1350.091
Restricted LL -1592.409 -1372.777
Pseudo R-sq 0.019 0.017
AIC 3156.8 2732.2
N 1135 1000

Note: *** ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.
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Table 2: Evaluation of lockdown/state of emergency

UK Japan
Variable Coefficient Standard Coefficient Standard
error error
Const. 0.783*** 0.241 1.720%** 0.256
Subjective Probability -0.007* 0.004 0.002 0.005
Cross term -0.001 0.004 0.000 0.005
London/Tokyo 0.042 0.103 0.008 0.099
- Physical health 0.018 0.050 -0.062 0.044
Ei,’, Mental health 0.012 0.039 0.019 0.040
5]
é Gender (Female=1) -0.014 0.070 0.056 0.075
% Age -0.012*** 0.003 0.004 0.003
U%) Marital Status -0.108 0.082 0.052 0.083
% Family member -0.026 0.033 0.045 0.032
S | child 0.068 0.126 na.
g Education -0.007 0.019 -0.046* 0.025
= Employment 0.128 0.084 -0.154* 0.080
Infection experience -0.192** 0.076 0.338** 0.154
Threshold 1 0.771*** 0.042 0.587*** 0.078
Threshold 2 1.202*** 0.054 1.425%** 0.092
Threshold 3 1.687*** 0.075 2.402%** 0.097
%5 Const. 1.160*** 0.225 1.601%** 0.254
§ Subjective Probability -0.007** 0.004 0.001 0.005
c
é > Cross term 0.003 0.003 0.001 0.004
5 ::')’ London/Tokyo 0.149 0.094 -0.046 0.099
é "% Physical health 0.031 0.046 -0.129*** 0.041
é Mental health 0.074* 0.038 -0.027 0.039
)
E Gender (Female=1) -0.070 0.066 0.160** 0.077
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Age -0.005* 0.003 0.005* 0.003
Marital Status 0.010 0.076 0.121 0.086
Family member -0.081** 0.032 0.065** 0.029
Child 0.098 0.108 n.a.
Education 0.005 0.018 -0.065*** 0.025
Employment 0.040 0.081 -0.139* 0.082
Infection experience -0.062 0.069 0.346** 0.151
Threshold 1 1.347%** 0.049 0.503*** 0.067
Threshold 2 1.801*** 0.056 1.290*** 0.085
Threshold 3 2.473*** 0.078 2.633*** 0.094

Disturbance Correlation (p) 0.660%** 0.020 0.571%** 0.023

Log-likelihood (LL) -2612.705 -2415.900

Restricted LL -2809.158 -2553.783

Pseudo R-sq 0.070 0.054

AIC 5295.4 4897.8

N 1135 1000

Note: *** ** ‘and * indicate significance at the 1%, 5%, and 10% levels, respectively.
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Table 3: Reduction of outings

UK Japan
Variables Coefficient Standard Coefficient Standard

error error
Const. -0.096 0.217 0.625*** 0.238
Subjective Probability 0.003 0.004 -0.002 0.005
Cross term -0.001 0.003 0.004 0.004
London/Tokyo 0.013 0.093 0.233** 0.094
Physical health 0.012 0.040 0.000 0.040
Mental health 0.076** 0.036 0.132%** 0.039
Gender (Female=1) 0.261*** 0.065 0.275%** 0.070
Age 0.016%** 0.003 -0.004 0.003
Marital Status 0.121 0.074 0.062 0.081
é Family member -0.020 0.031 0.050* 0.029

é Child -0.057 0.122 n.a.
g Education 0.009 0.017 -0.054** 0.023
g Employment -0.034 0.074 -0.179** 0.075
g Infection experience 0.152** 0.065 0.333** 0.149
Threshold 1 0.138*** 0.030 0.217*** 0.037
Threshold 2 0.371*** 0.040 0.477*** 0.046
Threshold 3 0.608*** 0.046 0.729*** 0.050
Threshold 4 0.798*** 0.050 0.855*** 0.052
Threshold 5 1.279*** 0.053 1.434%** 0.059
Threshold 6 1.400*** 0.054 1.564%** 0.061
Threshold 7 1.662*** 0.059 1.756%** 0.063
Threshold 8 1.933*** 0.063 2.319*** 0.070
Threshold 9 2.438*** 0.070 2.735%** 0.079
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Const. 0.212 0.215 0.999*** 0.235
Subjective Probability 0.001 0.004 0.003 0.004
Cross term 0.002 0.003 -0.002 0.004
London/Tokyo -0.034 0.092 0.180** 0.090
Physical health -0.011 0.041 -0.017 0.041
Mental health 0.100*** 0.036 0.132%** 0.040
Gender (Female=1) 0.227*** 0.065 0.183*** 0.070
Age 0.017*** 0.003 -0.003 0.003
Marital Status 0.041 0.074 0.069 0.080
é Family member -0.005 0.031 0.014 0.027
é Child -0.061 0.125 n.a.
g Education -0.007 0.017 -0.044* 0.023
=]
g Employment -0.023 0.073 -0.319*** 0.075
§ Infection experience 0.149** 0.065 0.293* 0.151
Threshold 1 0.253*** 0.042 0.300*** 0.040
Threshold 2 0.480*** 0.049 0.724*** 0.050
Threshold 3 0.789*** 0.055 1.103*** 0.054
Threshold 4 1.001*** 0.057 1.217%** 0.056
Threshold 5 1.393*** 0.061 1.687*** 0.060
Threshold 6 1.521*** 0.063 1.823*** 0.062
Threshold 7 1.778*** 0.066 2.086*** 0.066
Threshold 8 2.100*** 0.070 2.587*** 0.074
Threshold 9 2.760*** 0.077 3.304*** 0.104
Disturbance Correlation (p) 0.828%** 0.008 0.777%%* 0.011
Log likelihood (LL) -4451.316 -4042.152
Restricted LL -5005.398 -4447.091
Pseudo R-sq 0.111 0.091
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AlIC 8996.6 8174.3

N 1135 1000

Note: *** ** ‘and * indicate significance at the 1%, 5%, and 10% levels, respectively.
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Table 4: Reduction of the number of contracts

UK Japan
Variables Coefficient StZPr%E:rd Coefficient Stgrrcéz:rd
Const. 0.081 0.227 0.402* 0.237
Subjective Probability 0.001 0.004 -0.001 0.005
Cross term 0.002 0.004 0.006 0.004
London/Tokyo -0.069 0.104 0.305*** 0.094
Physical health -0.034 0.039 -0.013 0.041
Mental health 0.086** 0.034 0.108*** 0.038
Gender (Female=1) 0.325*** 0.064 0.284*** 0.070
Age 0.018*** 0.003 0.001 0.003
@ Marital Status 0.069 0.074 0.128 0.082
é Family member -0.022 0.030 0.043 0.029
-g Child -0.111 0.119 n.a.
75, Education -0.005 0.017 -0.065*** 0.023
é Employment -0.117 0.076 -0.224%** 0.073
g Infection experience 0.092 0.069 0.338** 0.165
8 Threshold 1 0.148*** 0.031 0.175*** 0.036
Threshold 2 0.317*** 0.042 0.379*** 0.049
Threshold 3 0.537*** 0.050 0.631*** 0.057
Threshold 4 0.744*** 0.054 0.766*** 0.059
Threshold 5 1.087*** 0.058 1.365%** 0.065
Threshold 6 1.239%** 0.061 1.500%** 0.066
Threshold 7 1.421%** 0.062 1.683*** 0.067
Threshold 8 1.697*** 0.067 2.252%%* 0.073
Threshold 9 2.320*** 0.073 2.758*** 0.083
= Const. 0.286 0.222 0.837*** 0.235
§ @ Subjective Probability 0.000 0.004 0.002 0.005
é § Cross term 0.003 0.003 -0.001 0.004
Ei S [ London/Tokyo -0.075 0.105 0.265%** 0.093
2 Physical health -0.049 0.043 -0.038 0.041
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Mental health 0.099*** 0.036 0.130*** 0.037
Gender (Female=1) 0.331*** 0.064 0.181*** 0.070
Age 0.021*** 0.003 -0.002 0.003
Marital Status 0.011 0.073 0.092 0.078
Family member -0.030 0.030 0.024 0.028
Child -0.128 0.116 n.a.
Education -0.002 0.017 -0.072*** 0.024
Employment -0.061 0.076 -0.330*** 0.074
Infection experience 0.198*** 0.069 0.335** 0.163
Threshold 1 0.272%** 0.054 0.217*** 0.035
Threshold 2 0.557*** 0.066 0.580*** 0.048
Threshold 3 0.778*** 0.070 0.901*** 0.053
Threshold 4 1.003*** 0.073 1.016*** 0.055
Threshold 5 1.376*** 0.075 1.527%** 0.061
Threshold 6 1.512%** 0.076 1.681*** 0.063
Threshold 7 1.711%** 0.076 1.934%** 0.067
Threshold 8 2.025*** 0.076 2.418*** 0.076
Threshold 9 2.732%** 0.081 3.096*** 0.101

Disturbance Correlation (p) 0.77g%** 0.011 0.788%** 0.011

Log likelihood (LL) -4324.682 -3964.249

Restricted LL -4751.323 -4381.375

Pseudo R-sq 0.090 0.095

AIC 8743.4 8018.5

N 1135 1000

Note: *** ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.
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Table 5: Summary of Subjective Probability and Infection Prevention Behaviors

UK Japan
Optimistic Pessimistic Optimistic Pessimistic
bias bias bias bias
(=Bsp) (Bsp+Bpess) (=Bsp) (BsptBpess)
Infection control vs econom —0.017 = 0.005%>* ~0.008* 0.003™
Y (23.47) (20.93) (2.92) (9.56)
Necessity of Lockdown/State of 0.007* -0.006*** -0.002 0.003**
Emergency (3.34) (29.32) (0.22) (5.69)
Effectiveness of Lockdown/State of 0.007** -0.004*** -0.001 0.003***
Emergency (4.56) (14.65) (0.11) (7.00)
Desired reduction of outings ~0.003 0.002% 0.002 0.003**
g (0.68) (7.02) (0.22) (5.85)
. . -0.001 0.002** -0.003 0.001
Actual reduction of outings (0.00) (6.55) (0.37) (0.54)
. . -0.001 0.003*** 0.001 0.005***
Desired reduction of contracts (0.02) (7.44) (0.05) 21.77)
. 0.000 0.003*** -0.002 0.002
Actual reduction of contracts (0.02) (7.02) (0.22) 2.70)

Note: The coefficients for optimistic and pessimistic biases are calculated for the difference from

44.5%, the correct response to Bayesian inference.

wak ** and * indicate significance at the 1%, 5%, and 10% levels, respectively. The chi-square

values for the Wald test are shown in parentheses.
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