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summary

Excess mortality calculations can answer several questions. On the one hand, there is the 
question of whether deaths are reaching an unprecedented level. A positive answer to the 
question posed is a sufficient condition to consider unprecedented pandemic measures, 
provided they are effective.

On the other hand, excess mortality can also be used to determine whether the death rate 
during a pandemic is higher than would be expected without a pandemic. In this view, the 
aspect of the historically exceptional is missing. Temporary excess mortality in this sense is 
merely a necessary but not a sufficient condition for pandemic measures

Hagemann's calculations answer the first question about what is historically exceptional, 
and negatively so. If the years 2020 to 2022 are viewed as a whole, none of them reach a 
historic peak.

This means that there were outbreaks of the pandemic, but after taking into account the 
size and age structure of the population, they were never greater than what had already 
occurred in terms of excess mortality in previous years. This result is supported by the Nobel 
Prize winner Michael Levitt and John Ioannidis, the internationally most cited health 
statistician, who cannot prove positive excess mortality for Switzerland in around 66% of all 
the variants they have calculated.

The excess mortality calculation of the Federal Statistical Office (BfS) answers the second 
type of question. This shows that there have been at least three major spikes in mortality 
among seniors aged 65 and over since 2020. However, the aspect of the historically 
exceptional is not the subject of these analyses.

The BfS also shows that in 2022 there will be persistent excess mortality in this largely 
vaccinated age group. Up to week 42, there are currently 3,900 excess deaths, which is 
already higher than the total excess mortality in 2021 (3,600 cases).

The BfS does not show any significant excess mortality for residents under the age of 65. 
However, it is sufficient to cumulate the figures from the BfS, so that an almost monotonous 
increase in mortality is also revealed in this age group (0-64).

Although the cumulative values   will drop again from January 1, 2022, this is solely due to 
the fact that the BfS has a massive and also extraordinary
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Increase in deaths expected in 2022. This means that the BfS data also show increased 
mortality for those aged 0 to 64, either because the BfS tacitly included this assumption in 
its calculation model at the beginning of the year, or because excess mortality also results 
for 2022 as soon as the assumption of a sharp increase in the fatalities among younger 
people is reversed.

In addition, there is a 10% drop in the number of births in 2022, which is unique in the last 
100 years and started exactly nine months after the vaccination peak in this age group. The 
hypothesis put forward by Swissmedic as justification, that this is simply a change in 
behavior and therefore a voluntary renunciation of children and not a possible side effect of 
the vaccination, is not convincing. A (probably) voluntary decline in births in those cantons 
that later have a high vaccination rate can already be demonstrated in 2020. However, this 
change in behavior is ten times smaller than the decline in 2022. That a ten times stronger 
change in behavior should now follow the vaccination, especially in those cantons in which 
the voluntary decline in the birth rate for 2020 could not be proven at all seems rather 
implausible. Even if this is not yet hard evidence, there is increasing evidence that the 
vaccination has a fertility-reducing effect.

In principle, it should be noted that additional knowledge can be expected at any time. 

Nevertheless, the still upheld, explicit vaccination recommendation from Swissmedic and BAG, 

among others, seems rather adventurous to us, of all things, for pregnant women.
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1 Excess mortality – meaning, methodology and focus

This paper analyzes excess mortality in Switzerland from 2020 to week 42 in 2022.

1.1 Importance

The topic of "excess mortality" is of central importance and has rightly received particular 
attention in the media in recent years. The lethal risk of a pandemic can only be estimated 
on the basis of excess mortality. Because not everyone who dies from the pandemic would 
necessarily have survived the pandemic year. Some would have died from other causes in 
the same period even without the pandemic. Only the "excess mortality" shows whether the 
pandemic killed more people than would have been expected without the pandemic.

This effect can also be seen in the BfS statistics on the causes of death in 2020. Although 
35% died from Covid-19, other causes of death also recorded a corresponding decrease in 
frequency (cf. Hagemann 2022a).

In addition, as a more technical advantage, the deaths are routinely and almost completely 
recorded, while diagnoses are always accompanied by data collection errors.

The pandemic only has a lethal effect on the population if excess mortality occurs, i.e. if 
more people die than expected. That is the central meaning of this size.

1.2 Methodological problems

Excess mortality is the difference between the expected and actual number of deaths (TdF). 
This required a good forecast of the expected TdF. If expectations are too high, excess 
mortality will be too low and vice versa.

This already reveals a fundamental problem. The quality of a forecast is usually measured by 
its agreement with the values   that actually occur later. This type of quality control is not so 
easy to do when calculating excess mortality because the
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«False prognosis» (or the deviation from what is expected) is the target value of the study. In 
this respect, there is always uncertainty as to whether the statistically reported excess 
mortality actually reflects real excess mortality or merely represents an underestimation of 
natural mortality.

It is striking that there is neither a uniform understanding nor a universally uniform 
definition of the term for this important parameter. Depending on the context and objective, 
different methods are used side by side (method pluralism). In addition, the parameters 
used also vary greatly and the choice of parameters cannot be justified objectively. However, 
this is not unusual in statistical evaluations and there are methodological principles to at 
least limit this problem:

1. Simpler models are preferable to mathematically complicated ones.

2. Variables that change over time and have a strong influence on deaths are to be 
standardized in the calculation.

3. The chosen model should deliver robust results, i.e. those that do not react 
significantly to small changes in the choice of parameters.

4. The model should be transparent insofar as it is reasonably clear which variables are 
responsible for changes in the result.

Simplicity: «But why are simple methods so important from our point of view? (...) In a crisis 
like this, trust in statistical evaluations is an important asset. This asset is better preserved if 
the calculations presented are intuitively comprehensible. Even if very few go and check the 
numbers themselves, the fact that they can check them with a pocket calculator is enough 
to increase confidence in the statistical statements.

This transparency argument is accompanied by a methodological principle: A proven 
statistical procedure consists in allowing the data as much original freedom of expression 
as possible and not subjecting them to indiscriminate mathematical transformations 
(ranking, smoothing, taking logarithms, etc.). Because each transformation falsifies the 
original statement of the data a little (in individual cases even very strongly), and when 
complicated transformations are connected in series, it is no longer clear whether the final 
result actually still reflects the structure of the data or only the structure of the 
mathematical ones Transformation reflects." (Beck/Widmer, 2021, chap. 11.3).
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Standardization:More deaths are to be expected in large collectives than in smaller ones; the 

same applies to collectives with a high proportion of seniors. The standardization of these 

influencing variables is part of the standard in health statistics itself and part of day-to-day 

business in practical statistics (e.g. in an insurance company’s actuary’s office) (cf. the description 

of the “practitioner method” in Beck, 2013, Chapter 3.3).

Robustness:A method is robust if variations in the calculation method cause only small 
variations in the result. The Nobel Prize winner Michael Levitt and the most cited health 
statistician John PA Ioannidis examined the robustness of the calculation by calculating the 
excess mortality in Switzerland with 66 differently parameterized models (Levitt et al. 2022). 
The results for the years 2020 and 2021 ranged from 5.7% excess mortality to -8.2% 
mortalitydecline.The average of all 66 calculations was one mortalitydeclineof -1.3%. These 
results show that the evidence of excess mortality in Switzerland depends very much on the 
selected parameters and in this respect does not represent a robust result, not even the one 
to be expected. We will be able to illustrate this result in Figure 2 below.

Transparency:Transparency arises not only through the use of simple models (cf. simplicity) 
but also through the fact that all the assumptions that determine the results are disclosed to 
the statistics consumers.

1.3 Method dispute or differences in the question?

Technical aside, the importance of an excess mortality calculation also depends on the 
sender. The most important official calculation in this regard comes from the Federal 
Statistical Office (BfS), which is the basis of many arguments in politics and the media.

In short, the BfS postulates no significant excess mortality among residents under the age 
of 65, but large and persistent excess mortality up to 2022 among senior citizens.

In contrast, Hagemann's calculations have established themselves as a frequently cited 
alternative over the past two years. At first glance, the two approaches differ: Hagemann 
tends to question excess mortality (thus confirming the results of Levitt et al. cited above) or 
restricts excess mortality to the highest
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age groups. He uses a relatively simple, age-standardized approach, weighting the death 
rates of each age group with an identical standard population for all reference years, 
resulting in an annual death rate per 100,000 population, making mortality comparable 
across years. This procedure basically follows the recommendation of the WHO from 2001 
and the European joint project of the Eurostat task force for the comparison of different 
years and ensures that the demographic change does not distort the result.

The BfS model, on the other hand, is more complicated. For each week, it “uses the mortality 
rate of the same calendar week of typically five previous years, takes additional changes in 
age structure and life expectancy into account and derives an expected value for the current 
death figures from this. To estimate (..) for 2022, the statisticians also factor out the 
pandemic-related excess mortality from 2020 and 2021” (Schöchli, 2022).

The comparison of the Hagemann and BfS methods shows that there are two different 
questions behind them. Hagemann asks whether there is currently a death rate that 
exceeds previous pandemics (usually influenza waves), while the method of the BfS is much 
more finely calibrated because it wants to recognize and trace every single pandemic with 
fatal consequences, regardless of whether the pandemic is small or large. The reference of 
the BfS is therefore not simply the deaths of the past years, but the death history of the past 
when all excess mortality has been filtered out. It is therefore not surprising that the BfS 
method indicates excess mortality earlier than Hagemann's.

An important difference in these models arises from the treatment of life expectancy. Based 
on their own calculations, Beck and Widmer (2021, Chapter 11.2) come to the conclusion 
that excess mortality in Switzerland only results if a continuous increase in life expectancy is 
assumed. This parameter is crucial. To this end, Levitt et al. (p. 11), the choice of certain 
anticipated temporal trends in mortality can significantly determine the outcome without 
the choice of trend being tested to determine whether it is appropriate. Anyone who 
assumes decreasing mortality is already provoking excess mortality in the event that the 
mortality of a population remains constant. There would be no guarantee that mortality 
rates would have to decrease continuously.

Hagemann is thus looking for an unprecedented level of excess mortality, while the Federal 
Statistical Office reports any short-term presence of excess mortality, regardless of historical 
classification. Hagemann's approach is therefore better suited to justifying "unprecedented" 
pandemic measures.
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1.4 Analysis of excess mortality according to the Federal Statistical Office

Nevertheless, we will continue to examine the BfS model below. On the one hand because of 
its dominant position in the public discussion, on the other hand because we have shown 
that the BfS model is better able to depict short-term and not necessarily historically unique 
pandemic swings.

It is also about checking whether the BfS model is "simple, standardized, robust and 
transparent". Much more important, however, are the additional conclusions that can be 
drawn from the BfS model but are not drawn by the office.

How does the BfS present its results? In figure 1 we see the actual deaths per week (blue 
zigzag line), the expected deaths (brown). Deflections that move within the yellow and gray 
boundary lines are considered random deviations. Rashes exceeding the yellow border are 
considered excess mortality.

illustration 1

Deaths per week 2020 – 2021 / 65+ years
2500
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In the period shown (2020 to 2021), three excess mortality rates can be identified, the so-
called first, second and third corona wave. Although there is no objective definition of
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Limiting lines, however, the deflections are so marked that smaller shifts of the limit inwards 
or outwards hardly affect the excess mortality measured. The excess mortality according to 
the BfS of over 65-year-olds is thereforerobust,not for 0 to 64-year-olds (cf. discussion of Fig. 
2). Oneage standardizationis available. aseasythe model cannot be described on the basis of 
the description in Section 1.2, not even efficiently, especially since the practically identical 
excess mortality in Fig. 4 can be derived based on a much simpler regression. It is also 
deficientTransparency,because, among other things, the decisive assumption on mortality 
was changed significantly but tacitly during the course of the pandemic, which has a 
significant impact on excess mortality, without this change or its consequences having been 
openly discussed. The public today is neither aware of this change nor of its consequences 
for excess mortality among the under-65s (cf. discussion of Figures 7 and 8).
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2 Excess mortality over 65 years (2010-2022)

Let's look at seniors first, 65+. Here we follow the calculations of the BfS one to one and the 
following is shown:

The situation for the largely vaccinated older population is devastating after three vaccination 

campaigns and numerous corona measures.

Table 1: Excess mortality per year, 65+

Of that weeks
with survivor
honesty

number
weeks

number of survivors

fatalitiesYear
2022 42 25 3885
2021 52 15 3570
2020 53 16 8739
2019 52 3 297
2018 52 5 615
2017 52 6 1468
2016 52 1 205
2015 53 15 2770
2014 52 0 0
2013 52 5 566
2012 52 5 480
2011 52 1 99
2010 52 3 288

- From 2010 to 2019, on the one hand, there were short, severe excess mortality periods of 

around 5 weeks with 0 to 1500 unexpected deaths, and on the other hand the year 2015, 

which was unusual, with 15 weeks of excess mortality and 2770 unexpected deaths.

The years 2020 and 2021 show the same length but more severe rashes (16 and 15 
weeks, but 8,740 and 3,750 excess deaths).

The year 2022, with its largely vaccinated population, comes as a great surprise. 
Excess mortality occurred for 25 weeks through week 42. This is a unique record 
compared to previous years. In addition, there are already more excess deaths 
(3,900) than in the whole of 2021 (3,600).

-

-

excess mortality K Beck Page 11 of 32



A long-term positive effect of measures and Covid-19 vaccination cannot be read from this 
table. The table follows the original data of the BfS.

3 Excess mortality up to the age of 64 (until 2021)

3.1 Insufficiently robust measurement of excess mortality

Let us now turn to young adults and children. Basically, the methodology of the BfS is the 
same here. In contrast to Figure 1, Figure 2 shows only very small deflections. In the period 
shown, weekly deaths exceed the upper range in only four places and only very slightly. So 
excess mortality is rare.

Figure 2

Because there is no "objectively correct" range - there are only commonly used interval 
widths - is the measured excess mortality among the over 65-year-oldsno longer robust.In 
Figure 2, if the range is defined a little wider, there is no excess mortality at all, if it is defined 
narrower, there is much more excess mortality.
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3.2 Cumulative excess mortality (0-64)

We therefore move to a more robust definition of excess mortality by cumulating the weekly 
positive and negative deviations. This means that in 2020, week 30, we do not show the 
number of deaths for this week, but the sum of the deviations from the expected value from 
weeks 1 to 30. This results in the curve of the cumulative excess and under-mortality (see 
Fig. 3). Others use the same method (e.g. «our world in data» or «US Mortality»).1

If there is no excess mortality, then the positive and negative deviations roughly cancel each 
other out. The curve of the cumulative values   meanders slightly around the curve of the 
expected deaths (see Fig. 5, the years 2015 to 2019). If, on the other hand, there is excess 
mortality, the cumulative curve rises continuously, which is surprisingly shown in Figure 3 
for the 0-64 year olds:

Figure 3: Cumulative excess mortality 0-64 years

The curve of the cumulative deaths (black) increases almost continuously. There is neither a 
substantial decline nor a prolonged flattening.

Conclusion:If the deviations of the 0-64 year olds are cumulated, the younger adults also 
show persistent excess mortality.2

1See.https://ourworldindata.org/grapher/cumulative-excess-deaths-
covid?country=USA~RUS~MEX~BRA~IRN~PER

2The curve in Fig. 3 can be justified. Fig. 2 shows that the major part of the blue curve
is above the brown line (of expected deaths). However, because these values   are within the «random»
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3.3 Age group subdivision – recalculation of expected deaths

Because the years 0-64 summarize completely different age groups, we divided the data 
into the groups 0-19, 20-39 and 40-65 years.

The BfS does not publish "expected deaths" for children and young adults. We were therefore 

forced to calculate these ourselves. To do this, we constructed a regression that is intended to 

reproduce the data published by the BfS (for 0-64 year olds) as precisely as possible.

For an explanation of the content of the regression, see 6.1. We can show the agreement in 
Figure 4. The brown curve we calculated for the expected deaths is quite close to the 
expected TdF according to the BfS (black curve).

Figure 4: Cumulative excess mortality 0-64 years, BfS method and Beck method

We then apply the same regression formula that we used to generate the brown curve in 
Fig. 4 to the death rates for children (0-19), young adults (20-39) and older adults (40-64). 
One way to think of it is that we use the same formula but calibrate it with the deaths by age 
group (again details in Appendix 6).

The results for the 40-64 year olds are not discussed further here because they show a very 
similar trend as for the 65 year olds.

fluctuation range (i.e. below the yellow curve), they are not included in the calculation of excess mortality by the 
BfS. Because the blue values   do not fluctuate randomly and correspondingly evenly within the random interval, 
but mostly lie above the brown line, the cumulative value in Fig. 3 does not fluctuate but increases.
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3.4 Young adults 20-39

The situation is different for young adults (Fig. 5). From 2015 to 2019, the cumulative values   
fluctuate within plus/minus 40 TdF, as expected. With the first wave (March/April 2020), the 
cumulative values   increase slightly beyond this range (of 40 TdF).

It is striking that the big second wave (end of 2022/beginning of 2021, see Fig. 1) is not 
visible in this curve. The corona infection but also the measures had hardly any lethal impact 
on this age group. Excess mortality only starts when the vaccination should bring relief, 
namely from around February 2021. Only then does the cumulative excess mortality climb 
to an additional 140 TdF and thus well above the usual range of +/- 40 TdF. All statements 
are based on the BfS death data and the methodology, which was developed in close 
accordance with the BfS method (cf. section 3.3).

Conclusion:While the violent second wave of Covid-19 had little or no effect on the boys in 
terms of lethality, an exceptional lethality did not set in until February 2021 and thus from 
the time of vaccination.

Figure 5: Cumulative excess mortality 20-39 years
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3.5 Children 0-19

Even with the death data from the BfS for children (0-19), the cumulative curve before the 
pandemic regularly fluctuates between a little more than plus/minus 20 TdF. An increase in 
excess mortality can only be seen here in the period of the second wave. This is likely to be 
related to the measures and cannot be a side effect of vaccination because at that time (end 
of 2020/beginning of 2021) no vaccination was approved for children. Here, too, there is an 
extraordinary excess mortality compared to previous years.

Conclusion:The most vulnerable among the children certainly paid a price for the Corona 
measures.

Figure 6: Cumulative excess mortality 0-19 years

The statement is in turn based on the BfS death data and the methodology, which was 
developed in close accordance with the BfS method (cf. Section 3.3).
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4 Excess mortality from 0 to 64 years in 2022

So far, the year 2022 has been excluded from the analysis of deaths between the ages of 0 
and 64. In 2022, according to the BfS data, excess mortality will decrease, as can be seen in 
Fig. 8 (yellow curve).

A drop in excess mortality can have two causes: Either excess mortality actually decreases 
and under-mortality increases, or the BfS assumes a marked increase in the expected 
deaths in this age group.

Fig. 7 shows the number of TdF per year expected by the BfS for the age group 0-64. There 
is a steadily decreasing trend over 11 years, starting at 9623 TdF down to 8380 (in 2020), the 
difference is 15%. In 2021, the BfS left mortality constant and in 2022 it assumes that 
mortality will be 11% higher than the trend.3

Figure 7: BfS expected deaths for the age group 0-64

The BfS data say that mortality in the age group 0-64 should deteriorate by 11% within one 
year. The mortality expected by the BfS for 2022 roughly corresponds to the situation in 
2014. This means that within one year the health improvement of eight years would be 
destroyed. However, the BfS neither comments nor justifies this very pessimistic view. At the 
same time, we know from Section 1.3 that the

3The BfS value 8985 is 11% above the trend value for 2022, 8081. All information from Fig. 7. The
Trend regression also has a very high R2from 96% up.
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Taking life expectancy into account is crucial for proving excess mortality. The BfS assumes that 

life expectancy will increase or remain the same (and thus the number of TdF will decrease) until 

2021. From 2022 onwards, the opposite is suddenly the case, which means that an almost 

inevitable decline in excess mortality is predictable. And that is exactly what the yellow curve in 

Figure 8 shows (from January 2022).

If one calculates excess mortality with 8081 deaths in 2022 (the long-term expectation 
according to the long-term trend), this leads to a further increase in excess mortality in Fig. 
8 (red curve). This means that the easing in excess mortality is solely a consequence of the 
BfS’s sudden change in expectations regarding deaths in 2022.

Whatever the calculation, the data from the BfS definitely support the finding that mortality 
among 0-64 year olds has deteriorated massively in 2022. Either one assumes a massive 
increase in mortality by 11%, as the BfS does, and then no longer reports excess mortality 
for 2022, or one uses the optimistic expectation of only 8,081 deaths (as we did) and then 
reports constant excess mortality from according to the red curve in Fig. 8.4

Conclusion:Irrespective of the type of calculation, the mortality of 0-64 year olds has 
deteriorated massively in 2022 according to BfS data.

Figure 8: Cumulative excess mortality 0-64 years, 2020 to mid-2022

Beck

federal office

January 2022

4The BfS proves to be quite accurate with 7242 expected and 7007 actual Tdf by week 42.
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5 Historical decline in births

Live births show a historical decline in the first half of 2022, which has the following 
characteristics.5

Point 1:The decline across Switzerland is minus 10% and is therefore historic. A
Since the beginning of the recording (i.e. since 1870) there has only been a larger decline, 

namely in 1915, as a result of the general mobilization.

Figure 9: Historic slump in births in 2022

Point 2:The decline reaches its preliminary maximum exactly nine months after
Maximum number of vaccinations among those able to bear children (Hagemann et al. 
2022). This means that a general fertility-reducing effect of the corona virus can also be 
ruled out, because the decline would then have to correlate with the Covid-19 infection 
waves.

5Data status BfS from 28.9.2022.
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Figure 10: Number of first vaccinations (blue) and change in the number of births
(on the 5-year average; brown)

The following hypotheses must be excluded as explanations for logically compelling 
reasons:

- The decline cannot be explained as a reaction to the omicron wave or the invasion of 
Ukraine because the children then conceived were not born until July 2022 (but the 
statistics under discussion end in June 2022).

The 2022 decline also cannot be explained by increasing abortion rates, because 
abortion rates declined from 2020 to 2021 (while rising to a record high in 2020).

The explanation that it was a reaction to the baby boom of 2021 is also not 
convincing because this baby boom was only weak (+3%). In addition, it has never 
happened in the past that a baby boom was followed by a corresponding decline in 
the birth rate.

-

-

Based on updated data, a new, more precise, empirical analysis of the number of births 
from 2015 to 2022 (limited to the first half of the year in each case) was carried out. The 
analysis also attempted to capture behavioral changes in cautious parents. For this purpose, 
the cantons were divided into two groups, those with a high vaccination rate among young 
adults in August 2021 and those with a low rate at the same time in the same age group 
(details in Appendix 6.4).

The vaccination rate was also taken as an indicator of caution. Cantons with a high 
vaccination rate have populations that are more cautious and are therefore more inclined to 
postpone their desire to have children (even before the vaccination) for reasons of 
uncertainty.
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Table 2 shows for the cantons with low vaccination rates that the pandemic years 2020-2022 
generally have 2% more children than the average of the years before, which corresponds 
to an increase of 148 additional births. The generally expected voluntary restriction of 
reproduction cannot be proven for these cantons.6

In addition to the 2% growth, there will also be a baby boom effect of 3% in 2021. In 2022, 
the number of births will fall by 10% after a significant proportion of this age group has 
been vaccinated.

Table 2: Number of births in cantons with a low vaccination rate

number
birthsmodification in %

Mean number of births before the pandemic
(2015 – 2019) 8'359

Change in behavior from 2020-2022 148 2% 8'507

Baby boom 2021 236 3% 8'743

Vaccination effect 2022 - 862 - 10% 7,881

In these cantons, where it can be assumed that the population is more anxious on average 
due to the higher vaccination rate, the change in behavior is also more pronounced (see 
Table 3). Here the number of children will drop by 1% from 2020. However, there is also a 
3% baby boom and a 10% drop in births nine months after vaccination.

The often-heard objection that Corona fundamentally leads to a postponement of the desire 
to have children can be proven in this calculation. The cantons with a tendentially more 
anxious population already show a negative development in the number of live births in 
2020. However, the change in behavior is ten times smaller than the decrease in 2022 with 
the vaccinated parents.

6See Appendix 6.4 for a discussion of other possible reasons.
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Table 3: Number of births in cantons with a high vaccination rate

number
birthsmodification in %

Mean number of births before the pandemic
(2015 – 2019) 17,721

Change in behavior from 2020-2022 - 265 - 1% 17,457

Baby boom 2021 484 3% 17,941

Vaccination effect 2022 - 1'769 - 10% 16'172

In this respect, Swissmedic's argument must be questionedthe sharp drop of 10% in 2022 is 
solely due to a change in behavior among cautious young couples.Since a change in 
behavior began as early as 2020, it is plausible to assume that the significantly greater 
decline in 2022 may have additional reasons, such as an undesirable effect of the 
vaccination.

In addition, it is ultimately irrelevant whether Switzerland misses births because the 
Covid-19 policy has led to unnecessary scaring of young people or because there are side 
effects from the vaccination. The fact is and remains that in the year following the 
vaccination, births plummeted on an historic scale.7

In principle, however, it should be noted that these results on the baby gap are preliminary 
evidence and additional findings can be expected at any time. Nevertheless, the still upheld, 
explicit vaccination recommendation from Swissmedic and FOPH seems rather adventurous 
to us, of all things, for pregnant women.

7See:https://corona-elefant.ch/swissmedic-takes-a-position-on-the-baby-gap-no-effect-of-vaccination/
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6 Technical Appendix

6.1 Method description for non-mathematicians

The method tries to trace the expected deaths of the BfS as well as possible.8th

To do this, she uses the number of deaths of 0-64 year olds per week.
The average number of deaths at 26 points in time is calculated:

-
-
-

Long-term average in weeks 1 and 2 Long-term average in weeks 
3 and 4 Long-term average in weeks 5 and 6...

-Up to the long-term average at weeks 51 and 52

Simultaneously, a linear trend in the death data is calculated. It shows that deaths have 
been falling continuously over the years (both from 2010 to 2019 and from 2015 to 2019), 
even though the number of people has increased due to immigration. The decline is an 
expression of technical progress.
For example, the number of deaths per week among 0-64 year olds decreases by 0.04 
deaths each week (significant at the 99% level). This means that after 100 weeks (or almost 2 
years) an average of 4 fewer people die than 100 weeks ago (= 100 x 0.04).

The decline is much weaker for younger people (0-19 and 20-39 years). Here it is 0.005, so 
that only after 200 weeks (or almost 4 years) one less person dies. The trends among the 
very young are also not significant.
Based on this calculation, an expected number of deaths per week can now be determined 
for each individual week. This consists of the long-term average of deaths in the respective 
week minus the decrease in the number of deaths due to the long-term trend.

(Refer to the following two sections for more precise details.)

6.2 Method description for mathematicians

This appendix describes data and method applied to calculate cumulated deviations from 
expected mortality. Input are fatalities per week and age group for all Swiss inhabitants. We 
define weeks as follows: 2015.14 for the 14thweek in year 2015. Our database ranges from 
2010.01 to 2022.12.
We used three different data sources:
FOS mortality statistic, number of fatalities per age groups 0-19, 20-39, 40-64, 65-79 and 80+,

and weeks from 2015.01 to 2022.12, data all over Switzerland; Code: cc-d-01.04.02.01.32; 
prompted 4/7/2022.

FOS excess mortality statistic, containing number of fatalities, expected number of fatalities,
upper and lower range of expectation, for two age groups 0-64, 65+, ranging from 2010.01 to 
2022.12, data all over Switzerland; Code: ts-d-14-03-04-03-wr; prompted 4/21/2020, more 
recent data prompted 4/7/2022.

8thThe entire appendix is   based on: Beck, 2022a, Working Paper.
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FOH (BAG) Statistics on Covid-19-labeled fatalities per day published on their homepage
https://www.covid19.admin.ch/de/overview .

From this database we derive the following set of variables:  ,
=number of fatalities per week and age group with   ∈ 
{2010.01, … ,2022.12}other
∈ {(00 − 19), (20 − 39), (40 − 64), (65 − 79), (80+)}  

=a linear trend per week, ranging from 1 (in 2010.01) to 678 (in 2022.12)
=a dummy variable indicating 26 neighboring pairs of weeks: ,

Week  ,   ,   ,   ,    ,    ,    , 

1 1 0 0 0 ... 0 0 0

2 1 0 0 0 ... 0 0 0

3 0 1 0 0 ... 0 0 0

4 0 1 0 0 ... 0 0 0

5 0 0 1 0 ... 0 0 0

... ... ... ... ... ... ... ... ...

48 0 0 0 0 ... 1 0 0

49 0 0 0 0 ... 0 1 0

50 0 0 0 0 ... 0 1 0

51 0 0 0 0 ... 0 0 1

52 0 0 0 0 ... 0 0 1

53 0 0 0 0 ... 0 0 1

We use an OLS regression that reads:
(1) ,=  ,+  ,  + ∑  , ,+  ,

The regression is applied on data from a set of weeks ranging from  
we can derive an estimated error per week, ,̂,with  ≤   ≤  

to 
. within 

. From OLS
to  .

Given ,,  ,,  ,,   …  , , we can predict deviations ,̂,for 
.

<   ≤   ≤  

Our estimates are true in expectation, since (by definition of OLS),∑ Our 
focus is on accumulated errors, such as that

(2) ,∗=        ̂,∗= ∑ ̂,,

 ̂, = 0

∗
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6.3 Presentation of the regressions

Regression 1:
periods:2010.01 to 2019.52 
Age:00 - 64
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Regression 2:
periods:2015.01 to 2019.52 
Age:00 - 19
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Regression 3:
periods:2015.01 to 2019.52 
Age:20 - 39
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Regression 4:
periods:2015.01 to 2019.52 
Age:40 - 64
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6.4 Baby Gap Calculations

The study of the decline in the birth rate is based on the number of births from January to 
June for the years 2015 to 2022. The cantons are divided into two groups: those with a high 
vaccination rate (HIQ), ZH, GE, BS, VD, NE and ZG (gl. Tab. A.1), and those with less
Vaccination rate, AI, AR, GL, GR, JU, OW, NW, UR, SG, SO, SZ and TG. Those in between
Cantons are omitted to emphasize the difference between high and low IQ. The selection 
criterion was the cantonal vaccination rate for people of childbearing age in August 2021.9

Table A.1

classification Group 1 group 2

grouping ZH GE BS
VD NE ZG

AI AR GL GR JU OW 
NW UR SG SO SZ TGcantons

High versus low
vaccination rate vaccination rates from 65% to 60% 55% to 42%

The average number of births before the pandemic was 17,700 in group 1 and 8,400 in 
group 2. With the linear regression, we reached our limits because a large drop in births in 
the cantons with HIQ could also simply be due to the larger number of births. We need a 
model that interprets baby boom and fertility decline as proportional phenomena. The 
influencing variables thus become factors that are multiplicatively linked. The linear 
regression equation therefore had to be logarithmized. From the original regression 
equation:

(1)  =  ( )

Then the linear regression becomes:

(2)ln (  ) =   +       +     +     +       +        +  

The indices are there    {1,2}for the canton group and    {2015, 2016, … 2022}for years. until 
are the coefficients to be estimated and  is the error term.

) based on four dummy variables.The number of births ( 

- is one if the data set belongs to group 1 (the cantons with a high vaccination 
rate),
 
 
and    

so 2022.

-
-
-

equals one in the baby boom year 2021, identifies the 
three pandemic years (2020 to 2022)

identifies the semester nine months and more after vaccination,

9See an earlier version of this work, Beck/Vernazza, 2022.
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The hypotheses are:

  > 0,because it corresponds to the average number of births in group 2, without 
pandemic, baby boom and vaccination.

  > 0,because it corresponds to the additional number of births in the baby boom 
group 1.

  > 0,because it corresponds to the additional births triggered by the 2021 baby 
boom.

  < 0,because it is the mean change in behavior over the three years of the pandemic
is equivalent to. A decline in births due to stress and risk aversion is expected.

  < 0,because of the change in behavior during the three years of the pandemic of the population in
corresponds to the cantons that will later be vaccinated more frequently. 
Behavior change means a voluntary renunciation of children. It is assumed that 
risk-averse people voluntarily postpone their desire to have children. This is a 
thesis that is regularly heard in the media.
The vaccination rate is understood here as an indicator of risk aversion. Cantons with 
risk-averse populations will be vaccinated more frequently than cantons with risk-taking 
populations. Therefore will  < 0assumed because     the population in the
Cantons identified with a high vaccination rate during the three years of the pandemic.

  < 0,because nine months (and more) after vaccination a drop in live births
present.

Table A.2 Regression Statistics

Regression Statistics

multiples
correlation coefficient 0.9997

0.9995

0.9992

coefficient of determination

Adjusted
coefficient of determination

standard error 0.01061199
number of observations 16

Source: Own calculations according to the text

The regression gives very good test statistics (Table A.2) and the estimated coefficients are given 
in Table A.3.
Except for the pandemic behavior, which is also not significant at the 90% level, all 
coefficients have the expected sign. Either the pandemic fundamentally led to more 
children, or the pandemic behavior variable reflects a long-term trend in the number of live 
births (e.g. due to the growing population). This aspect needs further investigation. But 
because the R2is 99%, the model should depict the other relationships sufficiently well.
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Table A.2 Regression Statistics

coefficients coefficients
constant
HIQ cantons
baby boom
pandemic behavior
Behavior of HIQ cantons b4

vaccination b5

b0

b1

b2

b3

9.03
0.75
0.03
0.02
- 0.03

- 0.08

1'902.9
112.0

2.6
1.8

- 3.0

- 7.2

* * *

* * *

*

*
* *

Source: Own calculations according to the text

The decrease in the number of children in cantons with a high vaccination rate in 2020 is 
also irritating at first glance. If the lockdown begins in mid-March, only the second half of 
December 2020 could be affected by a decrease in procreation. However, it should not be 
overlooked that in 2020 abortions also skyrocketed to a record level, so that the change in 
behavior in 2020 could not have been a postponement of the desire to have children, but an 
increased number of pregnancy terminations.

In principle, however, it should be noted that these results are preliminary evidence and 
additional findings can be expected at any time. Nevertheless, the still upheld, explicit 
vaccination recommendation from Swissmedic and FOPH seems rather adventurous to us, 
of all things, for pregnant women.
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