SUPPLEMENTARY INFORMATION

METHOD

Break Least Square Method (BLS)

The model: The mean of the reproduction rate  is modeled as the mean c with the error term :
						(1)
[bookmark: _Hlk92304628][bookmark: _Hlk92298988]In the current study, we employ the Break Least Squares (BLS) estimation, which allows the mean to be time-varying with different values,, where . M is the number of segments in terms of distinguishing values of the mean of . There are M-1 corresponding breaks at dates,  . Note that  and  are the dates of initial and final observations of the series of , respectively. The equation (1) can be modified as 
.			(2)
Equation (2) is a pure structural change model, a simplified version of the original multivariant model, which also permits coefficients to be irrelevant to the breaks 1. Given the specified dates  associated with the number of segments, M (M-1 breaks) 1, the sum-of-squared residuals (RSS) is defined as 
.				(3)
[bookmark: _Hlk92397839]The least square method can be employed to obtain the best-fitted values in each segment with the known dates of breaks.

Generally, the number of breaks is unknown.  Since the main objective of this paper is to identify the start and end date of the COVID waves and their length, the crucial task is to identify the number of breaks and associated dates. 

[bookmark: _Hlk92716031][bookmark: _Hlk92738813][bookmark: _Hlk92480740][bookmark: _Hlk92400911][bookmark: _Hlk92714603][bookmark: _Hlk92400983]This paper adopts the global optimizing procedure for identifying multiple breaks developed by Bai and Perron1,2. In comparison with the sequential procedure, the global procedure has the advantage of identifying any given number of breaks. It minimizes (3) subject to Tj when M is given. As pointed out by Antoshin, Berg, and Souto3, the sequential approach may sometimes fail to identify the breaks when the true number of breaks is unknown.

[bookmark: _Hlk92715104]Nevertheless, there is no guarantee that introducing an additional break could significantly reduce the RSS. This is important to determine the optimal number of breaks when the true breaks are unknown. The global optimizing procedure is, thus, also referred to as a double maximization, reflecting the fact that the algorithm for searching optimal numbers for ‘breaks’ is built on two steps. The first step contains a series of "zero versus l breaks" tests, which maximize the given breaks. The second step is the integrated tests for identifying the number of breaks built on maximizing the statistics from the tests in step one. 

[bookmark: _Hlk92438361][bookmark: _Hlk92397959]The "zero versus l breaks" test is a multiple breaks test, an extension of the single-break approach developed in Quandt-Andrews4,5. When the number of breaks, l,  is pre-specified, for the equality of  across the segments, the hypothesis , against , is tested. This test is based on F-test in which the F-ratio, denoted as F(l), is defined as the unrestricted SSR against the restricted SSR with the alternative. The higher the F-ratio, the more likely to reject the null of equality.

With an unknown number of breaks, the “zero versus l breaks” tests are carried out sequentially from l=1 to the assigned maximum break lmax or until the breaks remain significant, m*, when F(m*) is significant, and F(m*+1) is insignificant. Let m** = min (lmax, m*). M-1, Bai and Perron2,6 propose two statistics to determine the optimal number of breaks, UDMAX and WDMAX. We denote  Note that the definition UDMAX is   And WDMAX is a function of asymptotic critical values to make the same implied p-values. These statistics are not following ordinary F-distribution due to the non-nest features. Bai and Perron6 provide the critical values for testing the significance of the number of breaks. Antoshin, Berg, and Souto3 made the critical values available for small samples (less than 50 observations). 

[bookmark: _Hlk92717628]To identify the breaking points of COVID-19 waves, a maximum number of breaks, lmax, is set at 8, which corresponds 10% trimming percentage. The maximum number of breaks is sometimes reduced to 6 for the adjusted data. When the optimal number of breaks is identified according to the global optimizing procedure, the mean values in all segments are estimated. Due to the estimating errors and using the average values of reproduction rate, a critical value of 1.1 (instead of 1) has been adopted to classify whether a segment is a part of the COVID wave. The mean value is above 1.1, indicating the segment is part of the COVID wave. If several allied segments simultaneously exceed the critical value, they are classified as a single wave. The duration of a wave is the sum of durations of all involved segments. The values of the means are reported separately. 
[bookmark: _Hlk92104118]
BLS has a few advantages compared to alternative procedures. First, the BLS does not rely on the normality assumption. Other procedures based on likelihood function require the underlying distributions to be normal; for instance, the Markov Regime Switching model7,8. In addition, the Markov Regime Switching model can only identify two or three regimes (convergence in a higher order of the Markov Switching model is problematic). Thus, it is useful in identifying extreme situations like a higher(est) effective reproduction rate Rt. 

[bookmark: _Hlk92723442]The BLS also can deal with possible specification errors, such as heterogeneity and autocorrelation with the common robust stand errors. Another alternative method, the change point analysis9,10 requires the underlying series to be free from these errors. BLS can deal with autocorrelation directly. This can greatly improve the precision of the estimation; however, it makes it hard to identify the factor causing the differences across the segments due to the lag of the series. Determination of the COVID-19 wave involves comparing the estimated values of the mean and the cutting point of Rt, 1.1. However, making more precise forecasting is not the primary goal of this paper. Thus, the paper adopts a standard BLS estimator with robust standard errors.

Stationarity and stationarity with breakpoint tests

[bookmark: _Hlk92723568]As a requirement for using BLS, the underlying series needs to be stationary or at least stationary with a break. To ensure the stationarity of the underlying reproduction rate Rt series. The augmented Dickey-Fuller (ADF)11 and ADF with a break (BADF) stationarity tests12 are implemented. The specification of ADF is with an intercept and a linear trend. The number of maximum lags is set at 17. Schwarz Information Criterion (SIC) is adopted to select the optimal lags. The BADF includes an intercept, and the breaking point is allowed in the intercept. The break type is an additive outlier. The number of breakpoints is determined by minimizing the Dickey-fuller t-statistic. The number of maximum lags is set at 17. The same SIC is adopted to select the optimal lags.

ADDITIONAL RESULTS

COVID waves for non-European countries

Figures 2A, 2B, and 2C in the paper present the empirical evidence from the BLS models for the selected countries, while SI Table 3 presents the country-level results for the mean reproduction rate, COVID-19 wavelength, and period over which they occur. We identify two COVID-19 waves for the United States. Unlike other OECD countries, the United States' first wave is long (144 days), extending from 5 March to 26 July 2020, with a mean reproduction rate of 1.86/1.11. Its second wave is also much longer than its developed nation counterparts. The second US wave is 72 days long, starting on 7 October 2020 and ending about 17 December 2020.

According to our estimates, Israel experiences three waves during the study period. While the second and third waves are limited to about 48 days, the first wave is 127 days long with a mean reproduction rate of 1.64, extending from 14 March to 17 April 2020. The second and third waves are slightly milder in their reproduction rate at 1.33 and 1.41, beginning around 12 November 2020 and 15 May 2021, respectively. The BLS unadjusted data identifies four waves for Israel; however, the first two waves overlap with the first long wave as identified from the adjusted data.
 
South Korea and Singapore experience 3 COVID-19 waves in Asia, whereas India and Japan go through two COVID-19 waves.  Japan's first and second waves are 52 and 78 days long, with a reproduction rate of 1.48 and 1.46, respectively. The first and second waves begin (and end) on 22 February 2020 (13 April 2020) and 20 June 2020 (24 October 2020), respectively. For the other Asian countries, the first waves' duration is very long. With its proximity to China, South Korea’s first wave starts as early as 21 February 2020, which continues for 101 days and ends around 31 May 2020. Compared to the mean reproduction rate of 1.6 in the first wave, the second wave witnesses a lower rate and is also much shorter (61 days), beginning on 20 July 2020 and ending around 6 September 2020. Its third wave is 49 days long, starting around 7 November and ending about 25 December 2020. Singapore, one of the best healthcare systems globally, is relatively more efficient in keeping its COVID-19 waves limited to 48-55 days. The first wave is 55 days long, with a mean reproduction rate of 1.59, and begins (ends) on 1 March 2020 (24 April 2020). Singapore's second (third) wave is 48 days long, with a relatively low reproduction rate of 1.23 (1.14), and starts on 3 December 2020 (14 March 21). As one of the most populous countries, India has gone through two COVID-19 waves. With a high mean reproduction rate of 1.81, her first wave is 137 days long and extends from 15 March to 29 July 2020. The second wave, triggered by the deadly Delta variant, is 52 days long, beginning around 9 March 2021 and ending around 29 April 2021.

Besides UK and India, South Africa and Brazil see the emergence of new COVID-19 variants of concern within their national boundaries during this period. Three COVID-19 waves are identified in South Africa. The first 118 days long wave with a mean reproduction rate of 1.49 begins around 19 March and ends about 14 July 2020. The second and third waves are both 58 days long with slightly lower mean reproduction rates and begin on 13 November 2020 and 4 May 2021, respectively. Nigeria, on the other hand, experiences two waves. A longer and slightly lagged one as compared to Europe and South Africa. Nigeria's first wave is 90 days long with a mean reproduction rate of 1.46, beginning 30 March to 27 June 2020. The second wave is about 45 days and begins on 29 November 2020.

Within South America, Brazil is identified with one very long COVID-19 wave with a high mean reproduction rate of 1.73 that is 142 days long and continues from 14 March to 2 August 2020. Peru also goes through 160 days long first COVID-19 wave, with a mean reproduction rate of 1.72, beginning around 18 March 2020. Peru's second wave is relatively milder, 95 days long, and begins around 24 December 2021.

Australia experiences two waves during our study period with mean reproduction rates of 1.48 and 1.60. It is perhaps one of the few countries where the mean reproduction rate for the second wave is higher than the first. The length for both the waves is limited to about 47 days. The first wave lasts between 11 March and 26 April 2020. At the same time, the second wave is from 13 June to 29 July 2020.



TABLES

Table 1a
Descriptive statistics of the World and regions
	
	Mean
	Std. Dev
	Maximum
	Minimum
	ADF test
	BADF test

	World
	1.13
	0.38
	3.55
	0.58
	-6.57***
	-12.84*** (2020-02-28)

	
	
	
	
	
	
	

	Africa
	0.97
	0.16
	1.93
	0.84
	-1.85 
	-11.77***(2020-03-19)

	Asia
	1.11
	0.37
	3.44
	0.51
	-7.98***
	-8.48*** (2020-01-28)

	Europe
	1.11
	0.44
	3.55
	0.71
	-6.13***
	-17.18***(2020-06-30)

	North America
	1.09
	0.44
	3.61
	0.85
	-5.77***
	-20.29***(2020-03-18)

	Oceania
	0.97
	0.34
	2.45
	0.42
	-5.14***
	-7.64*** (2020-03-21)

	South America
	1.13
	0.23
	2.72
	0.93
	-8.18***
	-15.08***(2020-03-16)


Notes:
ADF test: Augmented Dickey-Fuller Unit-Root test with the null of unit-root. The specification is intercept and linear trend. The number of maximum lags is set at 17. SIC (Schwarz Information Criterion) is adopted to select the optimal lags. The p-value is calculated according to MacKinnon 14 asymptotic one-sided p-values.
BADF test: Breakpoint Augmented Dickey-Fuller Unit-Root test with the null of unit-root. The specification is the intercept and breaking in the intercept. The break type is an additive outlier. The break selection is based on minimizing the Dickey-fuller t-statistic. The number of maximum lags is set at 17. SIC is adopted to select the optimal lags. The p-value is calculated according to Vogelsang 15 asymptotic one-sided p-values. The break date is reported in the parentheses. 
***, **, and * represent significance at 1%, 5%, and 10%, respectively. 


Table 1b. Descriptive statistics of selected countries
	
	Mean
	Std. Dev
	Maximum
	Minimum
	ADF test
	BADF test

	Australia
	1.04
	0.40
	2.45
	0.37
	-4.15***
	-5.29*** (2020-06-25)

	Brazil
	1.14
	0.31
	2.69
	0.88
	-7.45***
	-17.49***(2020-03-21)

	France
	1.12
	0.42
	3.02
	0.63
	-4.96***
	-10.81***(2020-03-07)

	Germany
	1.09
	0.45
	3.12
	0.51
	-5.59***
	-12.58***(2020-03-13)

	India
	1.14
	0.32
	2.27
	0.68
	-4.33***
	-8.79*** (2020-04-01)

	Israel
	1.07
	0.50
	2.97
	0.40
	-3.14*
	-6.77*** (2021-06-05)

	Italy
	1.07
	0.45
	3.55
	0.58
	-3.64**
	-11.66***(2020-06-30)

	Japan
	1.08
	0.31
	2.03
	0.43
	-3.32*
	-4.87** (2020-03-20)

	Netherlands
	1.07
	0.38
	2.87
	0.60
	-3.69**
	-7.99*** (2020-03-13)

	Nigeria
	1.03
	0.23
	1.80
	0.63
	-2.83
	-4.71** (2020-06-06)1

	Peru
	1.14
	0.23
	1.87
	0.92
	-3.33*
	-10.83***(2020-04-03)

	Singapore
	1.02
	0.31
	2.15
	0.48
	-3.78**
	-6.72*** (2020-04-15)

	South Africa
	1.12
	0.31
	2.57
	0.52
	-2.80
	-6.71*** (2021-05-06)

	South Korea
	1.07
	0.52
	5.82
	0.24
	-6.16***
	-12.22***(2020-06-30)

	Spain
	1.16
	0.44
	3.22
	0.58
	-4.65***
	-9.89*** (2020-03-09)

	Sweden
	1.15
	0.31
	2.20
	0.44
	-3.11
	-4.65** (2021-06-04) 1

	UK
	1.12
	0.40
	3.35
	0.49
	-2.80
	-7.33*** (2020-03-11)

	USA
	1.12
	0.52
	3.66
	0.71
	-7.90***
	-21.54***(2020-03-20)


See Notes in the previous table.
1 BADF test with break type of innovational outlier.




Table 2: Time and Duration of the COVID-19 waves, as identified by Break Least Square, Adjust Break Least Square, and Reported data for Reproduction Rate for different Regions/Continents

	[bookmark: _Hlk89371018]Continent
	Break LS: original data
	Break LS: adjusted data

	ASIA

	First wave
Mean value(s)
Start
End:
Duration:
	
1.79
2020-01-23
2020-03-29
67 days +
	
1.81
2020-01-23
2020-03-29
67 days +

	[bookmark: _Hlk89457273]EUROPE

	First wave
Mean value(s)
Start
End:
Duration:
	
2.11
2020-02-24
2020-04-12
49 days +
	
2.11
2020-02-24
2020-04-12
49 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.14/1.29
2020-07-24
2020-11-08
106 days
	
1.14/1.29
2020-07-18
2020-11-07
113 days

	[bookmark: _Hlk89458611]NORTH AMERICA

	First wave
Mean value(s)
Start
End:
Duration:
	
2.07
2020-03-05
2020-04-21
48 days +
	
2.07
2020-03-05
2020-04-21
48 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.13
2020-07-07
2020-08-23
48 days
	
1.14
2020-07-07
2020-08-24
49 days

	OCEANIA

	First wave
Mean value(s)
Start
End:
Duration:
	
1.29
2020-03-11
2020-04-26
47 days +
	
1.49/1.26
2020-03-11
2020-04-26
47 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.23
2020-06-13
2020-08-16
65 days
	
1.30
2020-06-16
2020-08-01
47 days

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.14
2021-02-10
2021-03-28
47 days
	
1.17
2021-02-20
2021-04-07
47 days

	[bookmark: _Hlk89460484]AFRICA

	First wave
Mean value(s)
Start
End:
Duration:
	
1.52
2020-03-15
2020-04-06
23 days +
	
1.52/1.11
2020-03-15
2020-05-08
55 days +

	[bookmark: _Hlk89461363]SOUTH AMERICA

	First wave
Mean value(s)
Start
End:
Duration:
	
1.58/1.17
2020-03-14
2020-08-16
156 days +
	
1.58/1.17
2020-03-14
2020-08-15
155 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.14
2020-12-01
2021-03-08
47 days
	
1.15
2020-12-05
2021-01-20
47 days

	Third wave 
Mean value(s)
Start
End:
Duration:
	
1.13
2021-03-09
2021-04-24
47 days 
	
1.13
2021-03-09
2021-04-24
47 days


Notes: Mean values provide the mean effective reproduction rate mean value



Table 3: Time and Duration of the COVID-19 waves, as identified by Break Least Square, Adjust Break Least Square, Markov Switching Smoothed Regime Probabilities, and Reported data for Reproduction Rate for Selected Countries
	Country
	Break LS: original data
	Break LS: adjusted data

	Australia

	First wave
Mean value(s)
Start
End:
Duration:
	
1.58
2020-08-01
2020-10-11
102 days +
	
1.48
2020-03-11
2020-04-26
47 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	

	
1.60
2020-06-13
2020-07-29
47 days

	Brazil

	First wave
Mean value(s)
Start
End:
Duration:
	
1.91/1.30
2020-03-14
2020-06-15
94 days +
	
1.73/1.12
2020-03-14
2020-08-02
142 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.12
2020-11-05
2020-12-21
47 days
	

	
France

	First wave
Mean value(s)
Start
End:
Duration:
	
1.93
2020-03-01
2020-04-17
48 days +
	
1.95
2020-03-01
2020-04-17
48 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.39/1.25
2020-07-23
2020-11-07
108 days
	
1.39/1.26
2020-07-18
2020-11-05
111 days

	Third wave
Mean value(s)
Start
End:
Duration:
	
1.10
2021-03-04
2021-04-20
48 days
	



	[bookmark: _Hlk89464281]Germany

	First wave
Mean value(s)
Start
End:
Duration:
	
1.92
2020-03-03
2020-04-18
48 days +
	
1.96
2020-03-02
2020-04-18
48 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.16/1.35
2020-07-24
2020-11-10
110 days
	
1.16/1.35
2020-07-16
2020-11-10
118 days

	Third wave 
Mean value(s)
Start
End:
Duration:
	
1.10
2021-02-26
2021-05-03
67 days
	
1.32
2021-03-04
2021-04-20
48 days +

	India

	First wave
Mean value(s)
Start
End:
Duration:
	
1.82/1.29/1.22
2020-03-15
2020-08-02
141 days +
	
1.81/1.26
2020-03-15
2020-07-29
137 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.35
2021-03-08
2021-05-06
60 days
	
1.39
2021-03-09
2021-04-29
52 days

	Israel

	First wave
Mean value(s)
Start
End:
Duration:
	
1.53
2020-03-14
2020-04-29
47 days +
	
1.64/1.35
2020-03-14
2020-07-18
127 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.35/1.15
2020-06-16
2020-10-01
108 days
	
1.33
2020-11-12
2021-01-13
48 days

	Third wave
Mean value(s)
Start
End:
Duration:
	
1.29
2020-11-18
2021-01-15
59 days
	
1.41
2021-05-15
2021-06-30
47 days

	Fourth wave
Mean value(s)
Start
End:
Duration:
	
1.27
2021-05-15
2021-06-30
47 days +
	


	Japan
	
	

	First wave
Mean value(s)
Start
End:
Duration:
	
1.46
2020-02-22
2020-04-16
55 days +
	
1.48
2020-02-22
2020-04-13
52 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.44
2020-06-12
2020-08-04
54 days
	
1.46
2020-06-20
2020-10-24
78 days

	Italy

	[bookmark: _Hlk91674497]First wave
Mean value(s)
Start
End:
Duration:
	
1.85
2020-02-24
2020-04-12
49 days +
	
1.88
2020-02-24
2020-04-12
49 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.24/1.45
2020-07-30
2020-11-13
107 days
	
1.23/1.45
2020-07-22
2020-11-12
114 days

	Netherlands

	First wave
Mean value(s)
Start
End:
Duration:
	
1.67
2020-03-07
2020-04-23
48 days +
	
1.69
2020-03-07
2020-04-23
48 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.30/1.36
2020-07-11
2020-10-24
106 days
	
1.34/1.26
2020-07-13
2020-12-23
163 days

	Nigeria

	First wave
Mean value(s)
Start
End:
Duration:
	
1.46/1.17
2020-03-30
2020-06-27
90 days +
	
1.46/1.17
2020-03-30
2020-06-27
90 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.30
2020-11-28
2021-02-25
45 days
	
1.30
2020-11-29
2021-01-12
45 days

	Peru

	First wave
Mean value(s)
Start
End:
Duration:
	
1.67
2020-03-07
2020-04-23
48 days +
	
1.69
2020-03-07
2020-04-23
48 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.30/1.36
2020-07-11
2020-10-24
106 days
	
1.34/1.26
2020-07-13
2020-12-23
163 days

	Third wave
Mean value(s)
Start
End:
Duration:
	

	
1.10
2021-02-07
2021-04-05
48 days

	Singapore

	First wave
Mean value(s)
Start
End:
Duration:
	
1.55
2020-03-01
2020-04-25
56 days +
	
1.59
2020-03-01
2020-04-24
55 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.23
2020-12-05
2021-01-21
48 days
	
1.23
2020-12-03
2021-01-19
48 days

	Third wave
Mean value(s)
Start
End:
Duration:
	
1.14
2021-03-14
2021-04-30
48 days
	
1.14
2021-03-14
2021-04-30
48 days

	South Africa

	First wave
Mean value(s)
Start
End:
Duration:
	
1.48/1.33
2020-03-19
2020-07-19
123 days +
	
1.49/1.35
2020-03-19
2020-07-14
118 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.26
2020-11-10
2021-01-12
64 days
	
1.28
2020-11-13
2021-01-09
58 days

	Third wave 
Mean value(s)
Start
End:
Duration:
	
1.31
2021-05-03
2021-06-30
59 days +
	
1.32
2021-05-04
2021-06-30
58 days +

	South Korea

	First wave
Mean value(s)
Start
End:
Duration:
	
1.35
2020-02-21
2020-04-09
49 days +
	
1.60/1.20
2020-02-21
2020-05-31
101 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.30
2020-07-12
2020-10-18
50 days
	
1.35
2020-07-20
2020-09-06
61 days

	Third wave 
Mean value(s)
Start
End:
Duration:
	
1.27
2020-10-19
2020-12-25
68 days
	
1.32
2020-11-07
2020-12-25
49 days

	Spain

	First wave
Mean value(s)
Start
End:
Duration:
	
1.84
2020-03-03
2020-04-19
48 days +
	
1.88
2020-03-03
2020-04-19
48 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.53/1.20
2020-07-03
2020-10-26
116 days
	
1.53/1.12
2020-07-05
2021-06-30
361 days

	Third wave 
Mean value(s)
Start
End:
Duration:
	
1.31
2020-12-14
2021-01-30
48 days
	
 

	Sweden

	First wave
Mean value(s)
Start
End:
Duration:
	
1.52/1.10
2020-03-07
2020-04-23
48 days +
	
1.53
2020-03-07
2020-04-23
48 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.57/1.30
2020-09-16
2021-01-08
115 days
	
1.57/1.30
2020-09-15
2021-01-08
116 days

	Third wave
Mean value(s)
Start
End:
Duration:
	
1.15
2021-02-26
2021-05-13
77 days
	
1.20
2021-02-26
2021-04-19
53 days

	UK

	First wave
Mean value(s)
Start
End:
Duration:
	
1.88
2020-03-03
2020-04-19
48 days +
	
1.88
2020-03-03
2020-04-19
48 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.11/1.39
2020-08-29
2020-12-02
96 days
	
1.11/1.39/1.14
2020-07-08
2021-01-09
186 days

	[bookmark: _Hlk89462487]Third wave 
Mean value(s)
Start
End:
Duration:
	
1.16
2021-01-20
2021-03-08
48 days
	
1.32
2021-05-14
2021-06-30
48 days +

	Fourth wave 
Mean value(s)
Start
End:
Duration:
	
1.33
2021-05-14
2021-06-30
48 days +
	



	USA

	First wave
Mean value(s)
Start
End:
Duration:
	
2.28
2020-03-05
2020-04-21
48 days +
	
1.86/1.11
2020-03-05
2020-07-26
144 days +

	Second wave
Mean value(s)
Start
End:
Duration:
	
1.17
2020-06-09
2020-07-26
48 days
	
1.15
2020-10-07
2020-12-17
72 days

	Third wave 
Mean value(s)
Start
End:
Duration:
	
1.19
2020-10-06
2020-11-22
48 days 
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