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0.8 seems to apply, which may show the statistical
selfsimilarity with the world data, shown in Fig. 2. It
would be reasonable to think that the above critkmia
the prevention measusagevalid alsofor the local area
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Fig. 8 Magnitudes of and ?asa function of i at the
critical condition with = 2.

As shown in Fig. 8, when the average is close to unity,

the i distribution must be quite narrow with a very small Fig. 10 Ranking plotby the prefectures in Japan
variance, % On the other hand, if the average is small
enough, relatively broad distribution is allowed. 5. Conclusions
Fig. 9 shows the critical distribution that leads te= 2
for g = 0.9, 0.8 and 0.7. A common characteristic The global cases of COVIEL9 reported on the
these curvess that the probability to have the time website of Center for Systems Science and Engineering
period to makeu > 2 is rather small. at Johns Hopkins University are used to analyze the
distribution by country. The relationship between rank
148 7=0.7 and size (ranking plot) is approximately represented by
120 0.8 the powedaw distribution for the top countries.
10k ’/ 0.9 Assuming a continuous powkaw distribution, the
g 0sl /\/ power exponent determined from the data shows that the
=~ weight average diverges to infinity. Thiscfanay imply
oo the pandemic, which corresponds to the present situation
04 in 2020.
02¢ § On the other hand, the overall distribution, including
y > 3 4 the lower ranked countries, agrees reasonably with the
u lognormal distribution.
Fig. 9 Magnitudes of and ?as a function of i at the Here, we report two notable characterisicin the
critical condition with = 2. global ranking plotof COVID-19 during the year 2020

(1) the top countries appear to follow the pouasy

On the basis of the results shown in Fig. 8 and Fig. 9distribution, and (2) the overall distribution could be
to stop the pandemic, (1) the averagemust be represented by the lognormal distribution.

These two characteristics are reproduesdl by the
discretetime stochastic model that employs the weekly
to be greaterthan 2 must be small enough. When the reproduction rateu, during the transient perio®n the
p-valueincreases to approach 2, some strong measure tother hand, the presept distribution predicts that the
preventthe infectionspread must be undertaken to make infection status will get worsevithout changing theu
usmaller. distribution.

Fig. 10 show the ranking plot in Japan. Theaxis The presentu distribution can be approximated by the
shows the number of cases by fwefecture. Because gamma distribution. By assuming a gamma distribution
the total number of prefectures is only 47 and the datds valid even when the infection situation changes, the
points are too smalthe statistical analysis is difficulio required conditions to stop the pandemic are (1) the

controlled tomake i < 1, and (2) the time period for

conduct However, the power law with about= 0.7 —  averageu must bemadesmaller than unity ah (2) the
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time period for ¢ > 2 must be kept small enough.
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