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Summary (As of July 26)

Â Some countries where the spread of Covid-19 had once almost been contained continue to face another increase in 
the number of patients/deaths (particularly notable are the United States, Japan, Spain, and Australia.). At the same 
time, the number of deaths per dayis also clearly increasing in the United States and Australia.

Â The results of our modelanalysis reveal two important points. One is that not only the number of new cases but also 
the number of deaths per day in the United States has clearly started to increase mainly due to a significant increase 
in the reproduction rate which becameabout twice as high as the level as of lockdown.

Â On the other hand, in Japan and Spain, where there has been a remarkable increase in the number of new cases thus 
far like the United States, as far as the number of deaths per day is concerned, no clear signs of an increase have been 
seen, and the situation may be different from that in the United States at present (However, there is a small but slight 
increase in the number of deaths per day in Japan, and the possibility of a similar situation in the United States is not 
entirely ruled out.)

Â The second important point is that the number of deaths per day has started to show a clear upward trend 
in Australia. As pointed out in the previous report, the spread of this infection was once completely containedin 
Australia, but from around June, there were signs of an increase in new cases and daily fatalities. In light of this 
situation, the previous report estimated that the number of fatalities per day would increase significantly in the 
coming days using a model based on our seasonal hypothesis. Two weeks after the last report, it became clear that 
the number of deaths per day in Australia increased substantially in line with the model's projections, implying that 
countries in Northern hemisphere might experience the similar situation in early next year.
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Summary (As of July 26) - continued

Â The results of our Australian analysis show again that our seasonality hypothesis is correct, and that a full-fledged 
second wave (far outstrip the current quasi-second wave movements) is likely to hit the Northern Hemisphere around 
January to February next year.
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I. Recent Covid-19 Developments
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Recent Covid-19 developments (As of July 26)

Â Some countries where the spread of Covid-19 had once almost been contained continue to face another increase in the 
number of patients/deaths (particularly notable are the United States, Japan, Spain, and Australia.), as is the case reported
in the previous report (mid-July). At the same time, the number of deaths per day is also clearly increasing in the United 
States and Australia.

V In Japan, the increase in the number of new cases, which has almost stopped once, has already exceeded the peak 
from April to May. However, the number of fatalities per day remains at a low level and there are no clear signs of an 
increase (although there has been a slight increase recently).

V Although there has been no significant change in the situation in China, the number of patients has recently 
increased slightly. The situation in South Korea remains stable.

V The situation in Germany, Italy and France remains unchanged. The U.K. has also almost contained the spread. In 
Spain, on the other hand, the number of new cases has shown an increasing trend though, similar to Japan, the 
number of deaths per day has been low and remained stable.

V Not only is the number of new cases increasing in the U.S., but the number of deaths per day has also started to rise.
V In Iran, the number of deaths per day continues to increase. In Turkey, the number of fatalities per day has been 

leveling off at a low level, and the situation has remained almost stable.
V In Russia, the number of fatalities per day has been gradually decreasing. Although Brazil has not yet reached a clear 

peak out, a further increase in the number of fatalities per day has come to a halt.
V In India, the number of deaths per day continues to rise.
V In Chile, the number of deaths per day has been on a declining trend, but there are signs that it will rise again.
V In Australia, not only the number of new cases but also the number of deaths per day have been increasing rapidly 

after the disease was completely controlled once.
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Recent Covid-19 developments (As of July 26)
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Recent Covid-19 developments (As of July 26)
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Recent Covid-19 developments (As of July 26)
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Recent Covid-19 developments (As of July 26)
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Recent Covid-19 developments (As of July 26)
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Recent Covid-19 developments (As of July 26)
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Recent Covid-19 developments (As of July 26)
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Recent Covid-19 developments (As of July 26)
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II. Model Analysis of Covid-19 Developments 

in major countries
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(Summary)

Â The results of this analysis reveal two important points. One is that not only the number of new cases but also the 
number of deaths per day in the United States has clearly started to increase. Clearly, the reproduction rate has 
risen significantly <about twice as high as the level as of lockdown> since early June, if not to the extent that was 
indicated by the rapid increase in the number of new cases in the United States.

Â On the other hand, in Japan and Spain, where there has been a remarkable increase in the number of new cases 
thus far like the United States, as far as the number of deaths per day is concerned, no clear signs of an increase 
have been seen, and the situation may be different from that in the United States at present (However, there is a 
small but slight increase in the number of deaths per day in Japan, and the possibility of a similar situation in the 
United States is not entirely ruled out.).

Â The second important point is that the number of deaths per day has started to show a clear upward trend in 
Australia. As pointed out in the previous report, the spread of this infection was once completely resolved in 
Australia, but from around June, there were signs of an increase in new cases and daily fatalities (a little bit two 
weeks ago). In light of this situation, the previous report estimated that the number of fatalities per day would 
increase significantly in the coming days using a model based on our seasonal hypothesis. Two weeks after the last 
report, it became clear that the number of deaths per day in Australia increased substantially in line with the 
model's projections.

Â The results of our Australian analysis show again that our seasonality hypothesis is correct, and that a full-fledged 
second wave (far outstrip the current quasi-second wave movements) is likely to hit the Northern Hemisphere 
around January to February next year.

New developments found in the most recent model analysis (comparison 

with the findings shown in the previous report) 1/4
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(Summary - continued)

Â Based on some remarks by experts that "It is possible that the mortality rate of Covid-19 has greatly decreased in 
Japan and other countries recently," we also set parameters so as to fit not only the number of deaths per day but 
also the number of new cases per day on the assumption that the fatality rate has decreased from a certain point 
in time. In this analysis, we have noted that in the United States, the fatality rate could decrease to about 1/4 from 
around the beginning of June, while the number of reproduction has increased significantly from the level 
decreased due to lockdown, and as a result, the number of deaths per day has only gradually increased (see page 
27). If the same phenomenon holds true for Japan, the number of fatalities per day is likely to increase moderately 
in Japan in the coming weeks (see page 25).

(Approach to parameter specification)

Â The identification of key parameters focuses on the number of deaths per day rather than the number of new 
infections per day. This is because, as the scope of PCR testing expands over time, new patients may include many 
asymptomatic mild patients who were previously excluded and thus the type of covered patients varies over time, 
while the criteria for the sample of deaths per day may not change over time. In this case, the estimated number of 
ǇŀǘƛŜƴǘǎ ōȅ ǘƘƛǎ ŀƴŀƭȅǎƛǎ ŎƻǳƭŘ ōŜ άǘƘŜ ƴǳƳōŜǊ ƻŦ ǇŀǘƛŜƴǘǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǘƘŜ ƛƴƛǘƛŀƭ ŎǊƛǘŜǊƛŀϦΣ ǿƘƛŎƘ ŎƻǳƭŘ ōŜ ŘƛŦŦŜǊŜƴǘ 
from the actual number of patients, which are identified by the current criteria.

New developments found in the most recent model analysis (comparison 

with the findings shown in the previous report) 2/4
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(Approach to parameter specification)

Â The identification of key parameters focuses on the number of deaths per day rather than the number of new 
cases per day. This is because, as the scope of PCR testing expands over time, new cases may include many 
asymptomatic mild patients who were previously excluded and thus the qualities of covered cases varies over time, 
while the criteria for the sample of deaths per day may not change over time. In this case, the estimated number of 
ŎŀǎŜǎ ōȅ ǘƘƛǎ ŀƴŀƭȅǎƛǎ ŎƻǳƭŘ ōŜ άǘƘŜ ƴǳƳōŜǊ ƻŦ ŎŀǎŜǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǘƘŜ ƛƴƛǘƛŀƭ ŎǊƛǘŜǊƛŀϦΣ ǿƘƛŎƘ ŎƻǳƭŘ ōŜ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ 
the actual number of cases, which are identified by the current criteria.

(Seasonal hypothesis)

Â The hypothesis that seasons (temperature) have a large effect on R0 and that R0 doubles in winter, which is partly 
evidenced by a large difference in the estimated initial R0 between Italy and Brazil/Chile, or England and Australia, 
where social cultures are considered similar. Both cases actually show the deep divide in R0 between Northern and 
Southern Hemisphere. The size of difference is around 1 (South) to 2 (North) in March. As for the timing of the 
increase in R0, as our estimates based on the initial R0 could follow the actual numbers of deaths per day in 
Southern Hemisphere until June and it usually takes 1-2 months for the jump in R0 affects actual death number, we 
estimate it is later than April (maybe in May). If it can be applied to Northern Hemisphere, we can assume that R0 
could double in November and leads to jump in the number of patients and deaths per day (arrival of a full-fledged 
second wave) in January or February next year.

New developments found in the most recent model analysis (comparison 

with the findings shown in the previous report) 3/4
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New developments found in the most recent model analysis (comparison 

with the findings shown in the previous report) 4/4

(Situations by country <compared to the previous week>)

Â Japan: No change.
Â US: No change.
Â Italy: No change.
Â Germany: No change.
Â UK: Fatal rate revised up slightly.
Â Brazil:  The number of reproduction after the restriction has been revised slightly upward.
Â Russia: The number of reproduction after the restriction has been revised upward.
Â Chile: Start date for restriction was shifted slightly later. The fatality rate was revised up slightly.
Â Australia: No change.
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Comparison of Covid-19 spread parameters by country

Japan US Italy China Germay UK Brazil Russia Chile Australia

Initial R0 2.18 3.16 4.21 3.31 4.12 3.97 2.15 2.09 1.77 2.32

Intervention 
day after 
infection

Day 79 Day 70
Relaxed on 
Day 125

Day 45 Day 56 Day 45 Day 48 Day 104 Day 107 Day 129 Day 65/
Increased 
on day 120

R0 after 
intervention

0.58 0.61
Ҝ1.22

0.67 0.17 0.67 0.49 1.03 0.90 0.46 0.29
Ҝ1.86

Mort. rate 3 6 10 3 3 17 5 1.7 8 1.2

Estimated 
final death 
numbers 

Less 
than 
1,000

Less than
150,000

Less 
than
40,000

Less 
than
5,000

Less 
than
9,000

More 
than 
40,000

Far more 
than
150,000

More 
than 
15,000

Around 
9,000

More than 
100

Â In Japan, Russia, Brazil, Chile and Australia, initial R0 was low while in Europe, it was high.
Â Government response such as restrictions on socio-economic activities tends to be delayed in countries with low R0 except 

Australia.
Â In Europe, where R0 was high, the timing of government response was early, but the number of patients was still very high.
ÂLƴ /ƘƛƴŀΣ WŀǇŀƴΣ ŀƴŘ DŜǊƳŀƴȅΣ ǿƘŜǊŜ ǘƘŜ wл ǊŀǘŜ ǿŀǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜŘǳŎŜŘ ŀŦǘŜǊ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǊŜǎǇƻƴǎŜΣ ǘƘŜ ǎǇŜŜŘ ƻŦ 

containment was fast. Britain may follow suit.
Â Mortality rates are high in the United Kingdom, Italy, and Chile and tend to be low in China, Japan, Germany, Russia, and 

Australia (However, the mortality rate calculated here is highly likely to depend on the test coverage).
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Comparison of the estimates of the model and actuals/ Japan

Â The estimates obtained from the model fit closely with the number of fatalities, while there is a large gap with 

regard to the number of patients. It is possible that the scope of the sample has widened with the expansion 

of PCR testing, etc., but attention should be paid to whether this will affect the number of fatalities in the 

future. The number of fatalities per day remained around zero, but it seems to have increased slightly 

recently.
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Comparison of the estimates of the model and actuals/ Japan

Â The following is an estimate when the estimated number of patients rather than the number of deaths per 

day is set close to the actual value as a parameter.

Â This indicates that the number of fatalities per day is rapidly increasing, which is far from the actual 

situation.
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Comparison of the estimates of the model and actuals/ Japan

Â As in the previous page, the following are the estimated results in the case where the estimated number of 

patients is close to the actual number, but does not increase as much as the actual number (like the pattern 

observed in the United States) considering the expansion of the qualities of cases covered.

Â Even in this case, the number of fatalities per day is slightly higher than the current actual value, but there is 

a possibility that the actual value may get closer to the predicted value in the future.
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Comparison of the estimates of the model and actuals/ Japan

Â The results of this analysis confirmed anew that the "seasonal hypothesis" that we have assumed based on 

the results of Australia's analysis is highly likely to be correct . Based on this idea, if the current R0 is 

relaxed to about 1.0 due to the economic resumption in the future, and this is assumed to double after 

November, the number of new patients and fatalities will increase again around January to February next 

year.
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Comparison of the estimates of the model and actuals/ Japan

Â Assuming that the fatality rate in Japan fell substantially at the beginning of June like in the United States 

(1/4 of the initial level <3% Ҝ 0.7%>), the following parameters are re-estimated so that the estimated 

values fit not only the number of deaths but also the number of patients.

Â As a result, there is a possibility that the reproduction number has been about 2.4 times (0.64 times the 

initial level) of the level which was once greatly reduced by socioeconomic regulations since early June. If 

this situation continues, the number of deaths per day may gradually increase in the future.
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Estimates of parameters of Covid-19 spread and their characteristics/ Japan

Current Previous Main characteristics

Initial R0 2.18 2.18 Among the lowest levels, which might be due to the influence of its mask 

culture (?)

Intervention 
day after 
infection

79 79
Very low initial R0 and consequent very slow spread makes the 

government response be among the slowest among major countries.

R0 after 
intervention

0.58 0.58 R0 dropped to a level where rapid containment is expected (the reduction 

rate from the initial is about 73%).

Mort. rate 3 3 A little low among major countries.

β R0 is assumed to be a multiple of infection1(or 2) and infdaysparameter estimation results
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Comparison of the estimates of the model and actuals/ the U.S.

Â The estimated values obtained from the model show that the number of fatalities is close to the actual value 

(red line), while the number of patients is underestimated. It is considered that this is because the range of 

samples was expanded with the expansion of PCR tests, etc.

Â It can be clearly confirmed that the number of fatalities per day has recently turned to an increasing trend. 

The model assumes that the number of reproductions increased again significantly at the beginning of June 

so as to fit the estimated fatalities per day well with actual.
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Comparison of the estimates of the model and actuals/ the U.S.
ÂWe also reset the parameters so that the estimated number of patients per day, in addition to the number of 

deaths per day, would fit to the actual number on the assumption that the fatality rate decreased significantly 
from a certain point in time. In this analysis, we found that while the lethality rate had declined significantly since 
early June (1/4 of the initial level <7% Ҝ 1.5%>), the reproduction number had increased by about 30% (0.4 
times the initial level) from the level under the lockdown.

Â The one-off steep drop in the number of fatalities per day in our analysis is due to the assumption that the fatality 
rate decreased rapidly at one point (for the convenience of the model), and we will see more gradual decline 
which is more in line with the movement of actual if we assume that the death rate actually decreased gradually 
over a certain period.
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parameter estimation results

/

Initial R0 3.16 3.16 Slightly above the average among major countries.

Intervention day 
after infection

Day 70 Day 70 The government response timing was relatively slow as the recognition of 

the spread of infection was delayed due to the rampage of influenza.

R0 after 
intervention

0.61 0.61 R0 dropped to a level where we can expect the disease containment with a 

reasonable speed (the reduction rate is about 78%).

Mort. rate 7 7 High level among major countries.

Relaxed day Day 125

R0 after Relaxed 1.22

β R0 is assumed to be a multiple of infection1(or 2) and infdays

Estimates of parameters of Covid-19 spread and their characteristics/ the U.S.
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Â Estimates derived from the model are close to the actual values (red line) except for the number of new patients per 
day. The reason why the number of patients is underestimated is that the scope of samples has expanded with the 
expansion of PCR testing, etc. 

Â As far as the number of deaths per day is concerned, the first wave is almost being contained.
Â Assuming that the current R0 will be relaxed to about 1.0 due to the economic resumption, and if this rate will 

double from November, the number of new patients and fatalities will increase again from JanτFeb next year.

Comparison of the estimates of the model and actuals/ Italy
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Comparison of the estimates of the model and actuals/ Italy

Â Assuming that the current R0 will be relaxed to about 1.0 due to the economic resumption, and if this rate will 
double from November, the number of new patients and fatalities will increase again from JanτFeb next year.
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Estimates of parameters of Covid-19 spread and their characteristics/ Italy

Current Previous Main characteristics

Initial R0 4.21 4.21 The highest level among major countries.

Intervention 
day after 
infection

45 45
The government response was relatively quick, but could not succeed in 

early containment partly due to its high initial R0.

R0 after 
intervention

0.67 0.67 Succeeded in reducing to a level that is expected to contain the spread 

quickly (the reduction rate is about 84%).

Mort. rate 10 10 Although it is a high level among the major countries, it is possible that it 

has recently declined significantly.

β R0 is assumed to be a multiple of infection1(or 2) and infdaysparameter estimation results
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Â Estimates derived from the model are close to the actual values (red line) except for the number of new patients per 
day. The reason why the number of patients is underestimated is that the scope of samples has expanded with the 
expansion of PCR testing, etc.

Â The containment of the first wave can be confirmed from all indices. As far as the number of deaths per day is 
concerned, there is no sign of a second wave.

Comparison of the estimates of the model and actuals/ China


