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Supplementary Difference-in-Differences Results

1 Impact of Hierarchical Control Policies on Residents’ Recreational Travel Behaviors

1.1 Parallel Trend Test Results
The parallel trend assumption aims to verify whether differences in travel frequency and average travel distance

between the treatment and control groups would have remained constant over time in the absence of control policies.

Results shown in Figure 1 prove the same trend of these groups. After July 20, 2021, the day of outbreak and when

the hierarchical control policies were implemented, trends of the three treatment and control groups were different.

For example, the moderate- and high-level control policies led to different levels of decrease in the travel frequency,

and the numbers of days to reach the maximum decrease also varied under these two levels of policies. Meanwhile,
changes of pandemic risk level led to the fluctuation of the average travel distance. Figures 1-2 and 1-3 show that

trends in the average travel distance are similar in moderate- and high-risk controlled zones, while greater changes

are seen in the latter.
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1-1. Parallel trend test for controlled and uncontrolled zones
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1-2. Parallel trend test for moderate- and high-risk controlled zones
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1-3. Parallel trend test for uncontrolled and high-risk controlled zones

1.2 Placebo Test Results
To exclude the possibility that the changes in travel frequency and average travel distance are influenced by time
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variation, the study conducted the placebo test by randomly selecting pseudo-experimental groups. Results in Figure

2 show that the distribution of their regression coefficients in the three treatment and control groups is mainly

around 0, indicating no problem of missing variables in the model setting. This confirms that the regression results of

the treatment and control groups divided according to hierarchical control policies are robust.
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2. Placebo test results for the three experiments
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2 Differences in the Impact of Hierarchical Control Policies on Different Recreational

Travel Behaviors

2.1 Parallel Trend Test Results

Results of the parallel trend test (Fig. 3) demonstrate similar trends of residents’ travel frequency of the four

types of recreational behaviors between the treatment and control groups before July 20, 2021. However, following

the implementation of the hierarchical control policies, significant differences emerged in the decrease of travel

frequency of all the recreational behaviors. Also, in the controlled zones, residents’ average travel distances regarding

the four types of recreational behaviors significantly fluctuated.
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3. Parallel trend test for four types of recreational travel behaviors
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2.2 Placebo Test Results

To exclude the possibility that the changes in travel frequency and average travel distance are influenced by time
variation, the study conducted the placebo test by randomly selecting pseudo-experimental groups. The placebo
test results for the four types of recreational behaviors (Fig. 4) demonstrate that the distribution of their regression
coefficients is mainly around 0, indicating no problem of missing variables in the model setting. This confirms that
the regression results of the treatment and control groups divided according to hierarchical control policies are

robust.
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4. Placebo test for four types of recreational behavior
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