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Background
[bookmark: _Hlk122205546][bookmark: _Hlk122204987]In our protocol (Herby et al. 2021) we exclude synthetic control studies because of inherent empirical problems as discussed by Bjørnskov (2021). We also exclude studies with very few observations, e.g. Conyon et al. (2020), which “exploit policy variation between Denmark and Norway on the one hand and Sweden on the other” and, thus, only have one observation in one group.
[bookmark: _Hlk122343189]Our reasons to exclude these studies are twofold. 
[bookmark: _Hlk122343056][bookmark: _Hlk122343049]First, there are methodological problems related to the synthetic control method (SCM) in a COVID-19 setting. Abadie (2021) writes that “[t]he credibility of a synthetic control estimator depends in great part on its ability to steadily track the trajectory of the outcome variable for the affected unit before the intervention” and “when designing a synthetic control study, it is of crucial importance to collect information on the affected unit and the donor pool for a large pre-intervention window.” As discussed by Bjørnskov (2021), this lack of a large pre-intervention window is an inherent problem in the evaluation of the effect of lockdown on COVID-19 mortality.
[bookmark: _Hlk122205643][bookmark: _Hlk122353787]Second, we worried that these studies could be biased because they would tend to focus on a few special places such as Italy and Sweden, who – possibly because they were hit early and were surprised by the pandemic – experienced very high death tolls.
The October 28, 2020 update of our protocol
On October 28, 2020, we published an updated protocol where synthetic control studies and studies with very few observations were excluded.[footnoteRef:3]  [3:  In the update we also excluded “studies lacking focus on mortality”. This addition had no real effect.] 

The decision to exclude these studies were made on a Zoom meeting August 20, 2020, after Jonas Herby had lengthy talks with Professor Christian Bjørnskov after reading his blogpost about the inherent problems with the synthetic control method (SCM) in the evaluation of the effect of lockdown on COVID-19 mortality (Bjørnskov 2021).
At the time of the decision, we had been through Conyon and Thomsen (2021) and Ghosh et al. (2020) which were marked as “done” in our spreadsheet, meaning that we knew that the studies used a difference in difference method, focused at mortality, and that their results probably could be converted to a standardized measure. We had also briefly looked at Born et al. (2021), Reinbold (2021), Friedson et al. (2021), Neidhöfer and Neidhöfer (2020), and Cerqueti et al. (2021). According to our spreadsheet at the time, we had registered main results (usually from the abstract) but were unsure whether they were synthetic control studies. We also had registered Cho (2020) and Mader and Rüttenauer (2021) but had not registered any data on them. We did not yet know of Dave et al. (2020b).
The decision to exclude studies with too few observations was made earlier, but we are uncertain about the exact date; it is mentioned in a draft for the new protocol dated August 16, 2020. We were surprised to find several studies based on very few observations often with just Sweden in the control group.
The purpose of this supplementary material
[bookmark: _Hlk122337891][bookmark: _Hlk122213980][bookmark: _Hlk122213985]Following the publication of our working paper, scholars such as Professor David Paton[footnoteRef:4] have questioned this decision. One argument is that few observations is not a problem because the difference-in-difference method does not require a certain number of observations to be valid (if there are sufficient degrees of freedom). Hence, studies based on few jurisdictions can be assumed to produce useful knowledge regarding the effects of lockdown measures but are likely to have less precision than studies based on more cases. The key point is that if there is sufficient variation in the jurisdictions covered, the full set of estimates from studies with few observations are still unbiased. [4:  See https://www.sciencemediacentre.org/expert-reaction-to-a-preprint-looking-at-the-impact-of-lockdowns-as-posted-on-the-john-hopkins-krieger-school-of-arts-and-sciences-website/] 

[bookmark: _Hlk122353997]In general, it is best to avoid changing the research protocol after the results of the study have been obtained, as this can introduce bias and compromise the validity of the initial research plan. However, it is still valuable to assess whether our exclusion criteria are problematic in that they have excluded useful information or biased our results.
In this supplementary section, we explore whether:
1) the excluded studies are focusing solely on a few special places with many deaths during the first wave, such as Italy and Sweden, effectively preventing “sufficient variation;”
2) we find evidence that the SCM is as problematic in a COVID-19 setting as Bjørnskov (2021) proposes.
[bookmark: _Toc124683294][bookmark: _Toc125059370][bookmark: _Toc126069766]The Synthetic Control Method (SCM) criteria
[bookmark: _Hlk122332623]We exclude the following 10 SCM studies:
· Born et al. (2021)
· Cerqueti et al. (2021)
· Cho (2020)
· Conyon and Thomsen (2021)
· Dave et al. (2020b)
· Friedson et al. (2021)
· Ghosh et al. (2020)
· Mader and Rüttenauer (2021)
· Neidhöfer and Neidhöfer (2020)
· Reinbold (2021)
[bookmark: _Toc124683295]Geographical coverage of the 10 studies
Nine of the 10 above-mentioned studies cover 13 jurisdictions in total; whereas, Mader and Rüttenauer (2021) use the Generalized Synthetic Control Method (GSCM) and cover 169 Countries.
[bookmark: _Hlk122206577][bookmark: _Hlk122213704]Seven of the 13 jurisdictions examined in the nine studies are special areas with many COVID-19 deaths during the first wave such as Sweden (three studies), Italy (three studies), and New York (one study). Two cover Delhi and South Korea and are not relevant given our protocol limiting our research to studies including “at least one EU-country, the United States or one US state or Latin America, and where at least one country/state is not an island.”[footnoteRef:5] The last four jurisdictions covered by the above-mentioned studies are Argentina, Illinois, California, and Wisconsin.  [5:  Ghosh et al. (2020) cover Delhi and Neidhöfer and Neidhöfer (2020) cover South Korea.] 

It is clear that the variation in these studies is limited. Hence, the full set of estimates are possibly biased, if, for example, Sweden, Italy, and New York are special cases with unobserved confounders. And as we will discuss below, this is likely the case.
Figure 1 shows the total number of COVID-19 deaths per million during the 1st wave (Y-axis) and the date each jurisdiction reached 20 COVID-19 deaths per million. The vertical lines mark three weeks after school closures (“all levels,” cf. Hale et al. (2020))[footnoteRef:6] which was typically the first NPI implemented by governments. Since, on average, it takes approximately three to four weeks from infection to death,[footnoteRef:7] and since virtually all jurisdictions closed schools at the same time,[footnoteRef:8] Figure 1 illustrates that some jurisdictions that were initially hit early and hard by the pandemic, encountered much higher death tolls than in those locations in which populations had fair warning of an impending pandemic.    [6:  The data all schools in the jurisdiction was closed, cf. ]  [7:  Leffler et al. (2020) write “On average, the time from infection with the coronavirus to onset of symptoms is 5.1 days, and the time from symptom onset to death is on average 17.8 days. Therefore, the time from infection to death is expected to be 23 days.” Meanwhile, Stokes et al. (2020) state that “evidence suggests a mean lag between virus transmission and symptom onset of 6 days, and a further mean lag of 18 days between onset of symptoms and death.” Also see the appendix to this supplementary material.]  [8:  All 50 U.S. states closed schools between March 13, 2020, and March 23, 2020, and 44 states closed schools in just four school days (March 15, 2020 (Sunday) to March 19, 2020 (Friday)), see Table 1 in Auger et al. (2020).] 

Since the counterfactuals in the SCM studies are typically estimated based on case numbers in a short period before lockdowns, there is a potential risk that the seven estimates based on Italy, Sweden, and New York do not illustrate the effect of lockdowns but simply the effect of being among the first jurisdictions to be hit by the pandemic.
[bookmark: _Ref121922843][bookmark: _Ref122337341][bookmark: _Toc125059415]Figure 1 Many SCM studies cover European countries and U.S. states that were hit early and hard by the pandemic
[image: ]
Note: The figure illustrates the relationship between early pandemic strength and total 1st wave of COVID-19 mortality. On the X-axis is “Days to reach 20 COVID-19-deaths per million (measured from February 15, 2020).” The Y-axis shows mortality (deaths per million) by June 30, 2020. Countries and states covered by the excluded SCM studies are marked with red.
Source: Reported COVID-19 deaths and OxCGRT stringency for European countries and US states with more than one million citizens. Data from Our World in Data (2022).
Based on the above, it should be clear that the seven studies do not reflect “sufficient variation.” Rather, they are examinations of special cases in which the very short pre-intervention window is an important limitation of the SCM.
Next, we examine the remaining four studies and the GSCM-study by Mader and Rüttenauer (2021).
[bookmark: _Toc124683296][bookmark: _Hlk122332708]The four SCM-studies not examining jurisdictions that were initially hit early and hard
In this section, we take a closer look at the four SCM-studies that do not examine Sweden, Italy, and New York, which were surprised by the pandemic and therefore experienced many deaths during the first wave. 
The four studies are
· Friedson et al. (2021) who examine SIPO in California.
· Neidhöfer and Neidhöfer (2020) who examine school closures in Illinois.
· Reinbold (2021) who examines school closures and other pre-lockdown covid-19 mitigation strategies in Argentina.
· Dave et al. (2020b) who exploit a natural experiment to examine the repeal of SIPO in Wisconsin

[bookmark: _Toc124683297]Friedson et al. (2021) – SIPO in California
[bookmark: _Ref135858043]Friedson et al. (2021) examine the effect of SIPO in California. They find a large but insignificant[footnoteRef:9] effect of California’s SIPO on mortality of 35% to 56% fewer COVID-19 deaths.[footnoteRef:10] [9:  Friedson et al. (2021) write: “While our estimated mortality decline is substantial in magnitude, permutation-based p-values are insufficiently small to conclude definitively that there was a decline in COVID-19 deaths due to California’s SIPO.”]  [10:  Friedson et al. (2021) estimate that “the adoption of a SIPO is associated with 636 to 1,556 fewer deaths across these specifications, with a median estimate of around 1,436 lives saved.” By the end of their study-period (April 20, 2020), there were 1,201 COVID-19 deaths in California, so the effect of the SIPO is estimated at -35% to -56%, with a median estimate of -54%.] 

[bookmark: _Hlk122336532]Their reason for choosing California reveals a potential source for bias: “With California being the first state in the nation to issue a statewide SIPO at a time when the COVID epidemic was still new, cases in the early periods, by definition, were low.” 
They also write that “matching on these relatively small values of pre-treatment COVID-19 cases may not fully leverage the construction of a valid counterfactual and end up minimizing meaningful differences prior to policy adoption relative to post-treatment differences.” Indeed, their matching is based on a total of just 793 COVID-19 cases in California prior to SIPO, corresponding to 20 cases per million.
While this does not in itself reveal any biases of concern, Friedson et al. (2021) is a perfect case to illustrate the inherent problems related to using SCM to evaluate the effect of lockdowns on COVID-19.
Figure 2 below illustrates basic information about Friedson et al. (2021). First, it illustrates that the Synthetic California is based on a very short pre-intervention window, March 11 to March 18, 2022, before California imposed its SIPO. 
[bookmark: _Hlk122217759]Second, it illustrates that the short pre-intervention window may affect the results. After 7 (14) days, Synthetic California in Figure 2 has 23% (49%) fewer deaths compared to California. Given the lag between infection and death it is very unlikely that one should see such large effects after just 7 and 14 days respectively even if the SIPO was highly effective (see the appendix to this supplementary material). The 49% almost corresponds to the estimated effect of the SIPO (54%, cf. footnote 8). Hence, there is a high risk that a flaw in matching the synthetic control – caused by a very short pre-intervention window – drives the results, not the SIPO.
Interestingly, South Carolina (shown with dashed line in Figure 2), which matches California almost 1:1 during the first three weeks after California’s SIPO, and did not impose a SIPO until April 7th, 2020[footnoteRef:11], had almost the exact same cumulative COVID-19 mortality rate by June 30, 2020. [11:  See https://governor.sc.gov/news/2020-04/governor-mcmaster-issues-home-or-work-order] 

[bookmark: _Ref122217258][bookmark: _Toc125059417]Figure 2 COVID-19 mortality in California, Synthetic California, and donor states
[image: ]
Source: Own calculations based on data from Our World in Data (2022) and Friedson et al. (2021).
Note: The figure is based on the weights from model 1 (see Table A1, Panel II(1)) in Friedson et al. (2021).

[bookmark: _Toc124683298]Neidhöfer and Neidhöfer (2020) – School closures in Argentina
Neidhöfer and Neidhöfer (2020) examine the effectiveness of proactive school closures and other early social distancing interventions in three countries that reacted relatively early during the pandemic. In the following, we focus on Argentina, as Italy is a special case (see above) and South Korea is excluded given the criteria in our protocol. 
The authors create synthetic controls based on COVID-19 cases and deaths in the 14-day period before school closures. They estimate that the “effect of the interventions ranges from a 63% to a 90% reduction in daily average deaths in Argentina.”
The very short pre-intervention window mirrors the same problems as does Friedson et al. (2021) (illustrated in Figure 2). Indeed, they find an enormous and immediate effect of nationwide school closures which is incompatible with the fact that there is a lag between infection and death, cf. Figure 3 below, which is a replica of the authors’ Figure 1 (also see the appendix to this supplementary material).
[bookmark: _Ref122337334][bookmark: _Toc125059418][bookmark: _Hlk122341752]Figure 3 COVID-19 mortality in Argentina and Synthetic Argentina
[image: Chart, histogram

Description automatically generated].
Source: Figure 1 in Neidhöfer and Neidhöfer (2020)

[bookmark: _Toc124683299]Reinbold (2021) – School closures in Illinois 
Reinbold (2021) examines the effect of school closures in Illinois in August 2020 and thus does not suffer from the same “surprise” problems as Friedson et al. (2021) and Neidhöfer and Neidhöfer (2020).
Reinbold (2021) does not explain the reason for using data from Illinois. In the period examined (August 24, 2020 to September 13, 2020), the number of COVID-19 deaths were relatively stable in Illinois and the U.S. as a whole, and reveal no potential source for bias regarding the geographical coverage. 
Reinbold (2021) finds “no significant differences in […] deaths between any of the 3 county groups” (majority hybrid, majority online-only, and majority in-person counties).
One possible concern is that the period studied is only three weeks, so any effect on deaths from the school closures is likely to be small because of the lag between infection and death, which is particularly long when the reproduction rate is close to 1 (see the appendix to this supplementary material). This may explain why Reinbold (2021) finds no significant effect on mortality. 
[bookmark: _Toc124683300]Dave et al. (2020b) – Wisconsin
[bookmark: _Hlk122340594]Dave et al. (2020b) examine the effect of Wisconsin’s SIPO, exploiting a natural experiment arising when the Wisconsin Supreme Court abolished the state’s “Safer at Home” order [SIPO] on May 13, 2020 and thus do not suffer from the same “surprise” problems as Friedson et al. (2021) and Neidhöfer and Neidhöfer (2020). Since Dave et al. (2020b) rely on a natural experiment, there is no reason to believe that the selection of Wisconsin as a case was biased.
In their first version, Dave et al. (2020a), the authors only examine a two week period following the Supreme Court decision, but in the authors’ updated version, Dave et al. (2020b), they examine one full month. They conclude that “we find no evidence that the Wisconsin Supreme Court decision impacted COVID-19 growth up to a month following the repeal.” Although insignificant, their Figure 7(a) shows that the total effect of the SIPO on COVID-19 mortality after one month is approximately 8% fewer deaths, cf. Figure 4 below.
[bookmark: _Ref122341768][bookmark: _Toc125059419]Figure 4 Replication of Figure 7(a) in Dave et al. (2020b)
[image: Chart, line chart

Description automatically generated]
Source: Figure 7(a) in Dave et al. (2020b).
Note: Synthetic WI is comprised of ME (.539), HI (.209) CA (.08) & PA (.048).
[bookmark: _Toc124683301][bookmark: _Hlk122344488]The Generalized Synthetic Control Method (GSCM)
Mader and Rüttenauer (2021)
Mader and Rüttenauer (2021) analyze data on daily confirmed COVID-19-related deaths per capita from Our World in Data, and on 10 different NPIs from the Oxford COVID-19 Government Response Tracker for 169 countries from July 1st, 2020 to May 31st, 2021. 
They use GSCM thereby effectively avoiding any potential selection bias.
Mader and Rüttenauer (2021) “do not find substantial and consistent mitigating effects of any NPI under investigation on COVID-19-related deaths per capita. We see a tentative change in the trend of COVID-19-related deaths around 30 days after workplace closing, public transport closing, and stay at home rules have been implemented, but none of them exerts a statistically significant effect.” Their results are summarized in Figure 5 below.
[bookmark: _Ref122344594][bookmark: _Toc125059420][bookmark: _Hlk122344648]Figure 5 Effect on COVID-19 deaths of various NPIs in Mader and Rüttenauer (2021)
[image: Diagram

Description automatically generated]
Source: Figure 1 in Mader and Rüttenauer (2021)
[bookmark: _Toc124683303][bookmark: _Hlk122353867]Conclusion on the SCM criteria
Born et al. (2021), Cerqueti et al. (2021), Cho (2020), Conyon and Thomsen (2021), and Ghosh et al. (2020) study special cases, i.e. jurisdictions which were hit early and surprised by the pandemic and would have experienced very high COVID-19 mortality even if they managed to reduce the reproduction number, Rt, to the same level at the same time as other places.
[bookmark: _Hlk122337688]Friedson et al. (2021) and Neidhöfer and Neidhöfer (2020) find very large and very early effects which indicate that their synthetic control is flawed. The explanation may lie in the very short data period available for estimating the synthetic control which is exactly the problem discussed by Bjørnskov (2021) and initially pointed out by Abadie (2021).
Reinbold (2021) does not find any effect on mortality but only looks at a three-week period after treatment, hiding any potential effect on mortality of school closures due to the delay between infection and death.
Dave et al. (2020b) exploit a natural experiment to examine the repeal of SIPO in Wisconsin and find a small (approximately -8%) and insignificant effect of (repealing) SIPOs.
Conclusion on SCM-studies
We conclude that the exclusion criteria in our protocol was well founded. The SCM studies in general do not show “sufficient variation” but rather examination of special cases where the very short pre-intervention window is an important limitation of the SCM. Only two studies, Mader and Rüttenauer (2021) and to some degree Dave et al. (2020b), do not suffer from the biases we expected when preparing our protocol. But, if these two studies would have been included in our meta-study, our meta-results would not have been significantly altered. 
Since it is prudent not to deviate from one’s research protocol ex-post-facto, we have adhered to our protocol with regard to the SCM studies. 
In the next section we look at the studies excluded based on our “too few observations” criteria.
[bookmark: _Toc125059371][bookmark: _Toc126069767]The “too few observations” criteria
We exclude the following 10 studies based on the “too few observations” criteria:
Bongaerts et al. (2021)
Gordon et al. (2020)
Berardi et al. (2020)
Alemán et al. (2020)
Conyon et al. (2020)
Juranek and Zoutman (2021)
Kapoor and Ravi (2020)
Ciminelli and Garcia-Mandicó (2021)
Porto et al. (2022)
Borri et al. (2020)
[bookmark: _Toc124683305]Geographical coverage of the 10 studies
[bookmark: _Hlk122353554]Six of the 10 studies examine variation within one country (five – Bongaerts et al. (2021), Berardi et al. (2020), Ciminelli and Garcia-Mandicó (2021), Porto et al. (2022), and Borri et al. (2020) – examine Italy and one – Alemán et al. (2020) – examines Spain). 
The remaining four studies – Gordon et al. (2020), Conyon et al. (2020), Juranek and Zoutman (2021), and Kapoor and Ravi (2020) – compare Sweden (control group) to other countries (primarily Scandinavian countries). 
Given the data contained in Figure 6, these selections do not seem to be random. Indeed, the studies seem to focus on jurisdictions which were surprised by the pandemic and would have experienced very high COVID-19 mortality even if they managed to reduce the reproduction number, Rt, to the same level at the same time as other places.
[bookmark: _Ref121922814][bookmark: _Toc125059421]Figure 6 All “too few observations” studies cover European countries that were hit early and hard by the pandemic
[image: ]
Note: The figure shows the relationship between early pandemic strength and total 1st wave of COVID-19 mortality. On the X-axis is “Days to reach 20 COVID-19-deaths per million (measured from February 15, 2020).” The Y-axis shows mortality (deaths per million) by June 30, 2020.
Source: Reported COVID-19 deaths and OxCGRT stringency for European countries and US states with more than one million citizens. Data from Our World in Data (2022).
[bookmark: _Toc124683306]Conclusion on the “too few observations”-criteria
We conclude that the exclusion criteria in our protocol in most cases was well founded. The “too few observations” studies in general do not show “sufficient variation” but rather focus on special cases.
[bookmark: _Hlk122354265]Since it is prudent not to deviate from one’s research protocol ex-post-facto, we have adhered to our protocol with regard to the “too few observations”-studies.
[bookmark: _Toc124683307][bookmark: _Toc125059372][bookmark: _Toc126069768]Conclusion
In general, it is best to avoid changing the research protocol after the results of the study have been obtained, as this can introduce bias and compromise the validity and credibility of the research reported on the basis of the protocol. 
The above evaluation of the exclusion criteria in our protocol shows that:
1) the excluded studies tend to focus on a few special cases such as Italy and Sweden, which were hit early and surprised by the pandemic. As a result, they would have experienced very high COVID-19 mortality even if they managed to reduce the reproduction number, Rt, to the same level at the same time as other places. These studies examine special cases and do not – even when combined – reflect “sufficient variation” in the data.
2) many SCM studies suffer from a very short pre-intervention window which tends to render their synthetic control approach ineffective.
There are only two excluded studies where conclusion 1) and/or 2) do not apply (Mader and Rüttenauer (2021) and to some degree Dave et al. (2020b)). These studies yield results similar to our meta-results and, thus, would not significantly alter our meta-results if included.


Appendix – the time from infection to death
There is considerable variability in the time from infection with COVID-19 to death. Virtually no-one dies within the first week of infection, but thereafter the probabilities climb quite steeply, cf. Figure 7 from Wood (2022).[footnoteRef:12] On average, it takes 26 days from infection to death, and 29% die within the third week after infection (day 15 to 21) while 26% die within the fourth week after infection (day 22 to 28). [12:  García-García et al. (2021) find a somewhat different distribution, where approximately 20% die within 14 days (Wood (2022): 11%), 42% die on day 15 to 21 (29%), and 25% on day 22 to 28 (26%). However, the overall conclusion that the effect of lockdowns are not visible in mortality data the first 14 days remains.] 

[bookmark: _Ref135811858]Figure 7 Fatal disease duration distribution from infection to death
[image: A picture containing text, plot, line, diagram

Description automatically generated]
Source: Wood (2022) Figure 1 (right).
Because the duration between infection and death is probabilistic rather than deterministic, there will be a delay before the possible effect of a lockdown is visible in mortality data.
[bookmark: _Ref135833088]To illustrate this point, Figure 8 below shows the development of COVID-19-deaths from a simple SEIR-model which is deterministic and assumes that 0.5% of all infected individuals die every day compared to the same model where the risk of death is probabilistic.[footnoteRef:13] Figure 8 illustrates that in this case, where the reproduction rate is 2.584 before the lockdown and 0.704 after, the effect of the lockdown is hardly visible in the cumulative number of deaths before day 14-16 after the (effective) lockdown. [13:  The SEIR-model was downloaded from https://www.wku.edu/da/covid-19-research/excel_sir_model.php (direct link: https://www.wku.edu/da/covid-19-research/sir_model.xlsx) and used the following values: Gamme = 0.2, Delta = 0.005, Lambda = 0.333 and Beta = 0,5168 (before lockdown) and 0,1408 (after lockdown). The values of Beta corresponds to the values of the reproduction rate, Rt, for Sweden derived from “Extended Data Fig. 1” in Flaxman et al. (2020) (they estimate Rt to 2.584 before public events were banned and 0.704 after the ban).] 

[bookmark: _Ref135830104][bookmark: _Ref135830114]Figure 8 Fatal disease duration distribution from infection to death
	Panel A: Deterministic deaths
[image: ]
	Panel B: Probabilistic deaths
[image: ]


Note: The model shows the development in deaths in Sweden if a lockdown had reduced the reproduction rate, Rt, from 2.584 to 0.704 at the day where 800 people were infected and 1-2 persons had died. The values of Rt corresponds to the values for Sweden derived from “Extended Data Fig. 1” in Flaxman et al. (2020) (Flaxman et al. estimate Rt to 2.584 before public events were banned and 0.704 after the ban).

As Wood (2022) illustrates,[footnoteRef:14] Rt changed gradually as governments informed the public and advised people to self-isolate and work from home. Figure 9 below illustrates the importance of this insight for when the effect of a lockdown is visible in cumulative COVID-19 deaths. The figure shows the relative difference (deaths with lockdown relative to deaths without lockdown) for different values of Rt before lockdown brings Rt down to 0.704. The figure shows that if Rt = 1.5 before a lockdown, the difference in cumulative deaths with and without an effective lockdown is only approximately 8% after 21 days. If Rt = 2.0 the difference after 21 days is 15%, and if Rt = 2.584 the difference is 32%. [14:  For example, see Wood (2022) figure 3.] 

In all cases there is virtually no difference after 12 days, and after 15 days the difference is less than 10% in all three cases.
[bookmark: _Ref135833563]Figure 9 Difference in cumulative deaths given different values of Rt prior to lockdown
[image: ]
Note: In all cases Rt = 0.704 after lockdown.
[bookmark: _Toc126069769]
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