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Abstract

The effect of extreme temperatures on infant mortality in the Umeå and Skellefteå regions 1895–
1950 is studied. More precisely, the effect of climate and weather, measured by temperature,
average and extremes, on infant mortality is investigated. The main question is to what extent
temperature, directly or indirectly via humidity, affect the survival of infants and to what
extent it depends on the resources of the family. It turns out that the normal seasonality (the
average temperature) is generally more important than the extremes (the deviations), low
average temperatures are more important than temporary dips in temperature, but effects
are different in neonatal and postneonatal settings. It is at normal temperatures that we
expect the resources of the family to be of most importance, and this is also what we find.
In extremely cold winters, also the children of the higher classes suffered from increased
postneonatal mortality.
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1 Introduction
The impact of ambient temperature variations on infant mortality is studied for two northern
Sweden areas, the Umeå coastal region and Skellefteå coastal and inland regions, during the
first half of the twentieth century. Two recent papers (Junkka et al., 2021; Karlsson et al.,
2021) studied neonatal mortality and temperature variations in this geographical area during
the years 1880–1950. Rocklöv et al. (2014) studies associations between temperature and
age-stratified mortality, Skellefteå 1749–1859. Effects of temperature on mortality in general
is a research area that has generated great interest over the last years, partly due to new
weather conditions related to climate change.

In our previous study, we analysed the role of climate for mortality in different ages in southern
Sweden 1766–1860 combining time-series data on temperature and longitudinal individual
level data (Bengtsson and Broström, 2010). We found that low winter temperatures led to
an increase in mortality among adults but not children in ages 1-15 years (Bengtsson and
Broström, 2010). To understand how hard winters and warm summers affected different parts
of the population, we used methods similar to the ones we have developed for our analyses of
the impact of food prices. This means that the focus was on annual variations on temperature
and mortality. The main focus was on demographic vulnerability to changes in external factors,
such as food process and temperature, as a measurement of living standards. Well-off groups
could afford buying food and firewood even of prices went up, while those living close to their
margins suffered to such an extent that family members might die (Bengtsson, 2004). Still,
child mortality was fairly equal between social classes until the latter part of the nineteenth
century to widen in the beginning of the twentieth century, for both post-neonatal infant
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and child mortality (Dribe and Karlsson, 2021). For neonatal mortality, no systematic class
differences existed in any period. While infant was equal between social classes up until the
end of the nineteenth century, it differed between urban and rural areas. In fact, in 1850,
infant mortality in urban areas was 50 percent higher than in rural areas and it was not until
the 1920s that mortality rates converged (Vinge and Kihlbom, 1969).

Periods with low temperature might not only cause problems of keeping body heat, indoors
and outdoors, but also lead to an increase in the spread of virus. The reason is that low
temperature is associated with low humidity. A study of England and Wales in 1921–27,
for example, shows the close connections between seasonality in temperature, humidity, and
diagnosed cases of smallpox, which was a mild disease by then (Rogers, 1928). This means
that you are more likely to be infected by viral diseases, such as measles, whooping-cough,
and influenza, in low temperatures. Since the outcome of such diseases are not dependent on
the nutritional status of the host (Rothberg and Rabb, 1983), we anticipate that they will not
have a social gradient. Other diseases that are nutritionally dependent, such as pneumonia,
TB, and gastro-intestinal diseases, might, however, have such a gradient. It means that low
winter temperatures might give rise to a social gradient in mortality, but it may as well be
socially neutral.

In this study, we differentiate between neonatal and postneonatal mortality in an effort to
understand the role of resources to protect infants rom both normal and extreme ambient
temperatures. We analyse the effects of seasonal variation and the occurrence of extreme
weekly temperatures and its interaction with social class and time period. Analyses are
performed separately for neonatal and post neonatal mortality, and for winter and summer
seasons. The reason is that mortality in the first four weeks of life is associate with different
factors than mortality later in infancy. For this reason, Bourgeois-Pichat differentiate between
endogenous and exogenous factors, arguing that mortality shortly after birth is due to the
maternal health, fetal factors, and the delivery itself, whereas it afterwards is due to exposure
to external factors following the birth-weight development (Bourgeois-Pichat, 1951a,b). The
main question is to what extent temperature, directly or indirectly via humidity, affect the
survival of infants and to what extent it depends on the resources of the family.

Figure 1 shows the study area within Sweden, with the weather stations marked. The map is
taken (with permission) from the paper by Junkka et al. (2021).

2 Data
We have two sources of data which we combine into one data set suitable for our purpose.
The first is demographic data obtained from the Centre for Demographic and Ageing Research
(CEDAR, https://cedar.umu.se), the second is daily temperature measurements obtained
from the Swedish Meteorological and Hydrological Institute (SMHI, https://www.smhi.se).

2.1 Infant mortality

Individual data with all births between 1 January 1895 and 31 December 1950 in two coastal
and one inland areas of north Sweden, Skellefteå (51560 births) and Umeå (31213 births).
They were followed until death or age one year, whichever came first. The following static
characteristics were observed on each child:
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Figure 1: Umeå, Skellefteå (orange) and its inland (green).
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birthdate Date of birth.

sex Girl or boy.

exit Number of days under observation.

event Logical, TRUE if a death is observed.

socBranch Working branch of father (if any).

socStatus Social status within the given working branch.

illeg Mother unmarried?

parity Order among siblings.

Some crude statistics about infant, neonatal, and postneonatal mortality are shown in Figures.

Figure 2 shows the average weekly crude infant mortality, and a clear seasonal pattern is
visible.
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Figure 2: Crude infant mortality by week of year, Umeå/Skellefteå 1895–1950.

The average weekly neonatal mortality is shown in Figure 3.
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Figure 3: Crude neonatal mortality by week of year, Umeå/Skellefteå 1895–1950.
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The seasonal pattern is similar to the one we found above for infant mortality.

The average weekly postneonatal mortality is shown in Figure 4.
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Figure 4: Crude postneonatal mortality by week of year, cache=FALSE, Umeå/Skellefteå
1895–1950.

The seasonal pattern is once again similar to the one we found for infant mortality. Next, the
decline over the years in Figures 5 and 6.
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Figure 5: Crude IMR by year, Umeå-Skellefteå 1895–1950.

Note that the estimates of neonatal and postneonatal mortality are non-standard here: They
are calculated as occurrence-exposure rates, that is, the number of deaths divided by exposure
time. They are thus crude hazard rates, not probabilities, which is more common in definitions
of mortality.

2.2 Temperature

Temperature data are collected from three weather stations, Umeå, Bjuröklubb (used with
population data from Skellefteå coastal area), and Stensele (Inland). All stations deliver daily
temperature data covering our time period, usually three measures per day, morning, noon,
and evening. In Table 1, the Umeå data from the week 1–7 January, 1923 is shown.
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Figure 6: Crude NMR by year, Umeå-Skellefteå 1895–1950.
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Figure 7: Crude postneonatal mortality by year, Umeå-Skellefteå 1895–1950.
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[Table 1 about here.]

There are three measurements per day, or 21 per week. In the forthcoming analyses, the
weekly data are summarized in a few measurements, see Table 2. Our rule for week numbering
is that week No. 1 always start on January 1. Week No. 52 always ends at December 31, and
so will be eight days long, except for leap years, when it will be nine days long.

[Table 2 about here.]

Weekly averages (mintemp, maxtemp, meantemp) are calculated by week and year, and devia-
tions from the averages (emintemp, emaxtemp, emeantemp) of the weekly averages are used as
time-varying communal covariates. As an example, see Figure 8, where the variation around
the average minimum temperature (emintemp) week 1 is shown.

Year

Te
m

pe
ra

tu
re

1894 1903 1913 1923 1932 1942 1951

−30

−25

−18

−10

0

Figure 8: Minimum temperature the first week of each year.

Curiously, our randomly selected year 1923 turns out contain the warmest first week of all
years, see Figure 8.

Figure 9 shows the average monthly distribution over all years. The subregional patterns and
levels are very similar.
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Figure 9: Weekly max, mean, and min temperature averages, 1895–1950.
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Time trends of yearly average temperatures, see Figure 10.
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Figure 10: Yearly average temperatures, Umeå and Skellefteå.

2.3 Temperature as communal covariates

The two data sets, mortality and weather, are combined into one by treating temperature data
as a communal covariate and incorporate it as such in the mortality data set. The function
make.communal in the R (R Core Team, 2021) package eha (Broström, 2021a,b) is used for
that purpose. Resulting data frame is partly shown in Table 3.

[Table 3 about here.]

We will use the temperature variables meantemp and emeantemp under the names marginTemp
and expTemp, respectively, lagged one week. That is, we assume that the effect of temperatures
on mortality show itself the following week.

3 Statistical modelling
It turns out that extremely low temperature is bad during all seasons, and extremely high
temperature is bad during summer, but good otherwise. So we group season into two categories,
summer and winter. In each case separate analyses for neonatal and postneonatal mortality
are performed.

The summer half-year consists of the weeks 14–39, about 1 April to 30 September, and the
winter half-year is the rest, weeks 1-13 and 40–52, 1 January to 31 March and 1 October to 31
December. This is the division made in Karlsson et al. (2021), and we keep it for comparability
reasons.

3.1 Variables

These are the covariates considered in our analyses. Central are the two first, already
discussed, but of interest is also their effect (on mortality) covariation, primarily with social
status (socst).

• expTemp (time varying) expected temperature given week number.
• marginTemp (time varying) Observed week temperature minus expTemp.
• socst Social status:
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– highWhiteC Upper white collar
– farmer
– lowWhiteC Lower white collar
– qualWorker Qualified worker
– worker Unqualified worker
– none No notation (for instance unmarried mother)

• sex Boy or girl
• urban Small town (Umeå or Skellefteå) or not (logical)
• parity Birth order
• year (time varying)

Comments on other candidate covariates: Birth month is left out in the analyses despite that
fact that it is an important factor in neonatal mortality. However, we include time of year
in terms of winter and summer as a time-varying covariate, and in the neonatal case it will
coincide to a great extent with birth period. For the postneonal case the situation is different,
but it turns out that for those infants who have survived the first month of life, birth month
does not matter much. We separate the investigation into two parts, neonatal and postneonatal
mortality. But first, a joint analysis.

We have information on whether the infant was illegitimate (mother unmarried); those cases
are incorporated in the category none of socst.

4 Results
The results regarding neonatal mortality is much in accordance with the results found by
Junkka et al. (2021). However, they used temperature in a “hockey-stick” regression with
a breakpoint at 14.5 degrees Celsius and a negative slope (decreasing risk) to the left and
a positive slope (increasing risk) to the right. Instead, we are using the average weekly
temperature for the 52 weeks of a year, for each week averaging over all the years in the study,
as our “reference points” (“expTemp”), adding deviances up and down (“marginTemp”) as
“short-term temperature stress”. This is similar to the way prices and mortality were related
in for instance Bengtsson and Broström (2011), that is, a time series split into long time trend
and short term variation.

Covariates may affect neonatal and postneonatal mortality differently, and one way to investi-
gate that is to stratify the infant mortality data into two age intervals, one from birth to one
month of age and the other from one month to one year of age. Then the interaction between
the stratum variable and other variables of interest is investigated, with the result shown in
Table 4.

[Table 4 about here.]

We can see that the variables expTemp, socst and period all have different effects on mortality
in the neonatal case compared to the postneonatal case. In terms of infant mortality, we can
say that these covariates have strong non-proportional effects. The response to marginTemp
variations are probably also different in the neonatal and postneonatal periods (p-value =
0.09).

Figure 11 shows the crude infant mortality, calculated over the complete sample.
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Figure 11: Crude infant mortality.

A calmer development for the postneonatal mortality, see Figure 12.
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Figure 12: Crude postneonatal mortality.

Figure 12 suggests that some smooth parametric model could fit well, for instance the left
truncated Weibull distribution. Let’s see (Figure 13).

A perfect fit!

4.1 Neonatal mortality

The neonatal mortality in our geographical area and time period is thoroughly analysed in
two papers by Karlsson et al. (2021) and Junkka et al. (2021) and we only present a brief
confirmatory analysis.

No strong signs of interactions with marginTemp and expTemp data, so these factors strike
almost evenly over different subpopulations. Moreover, the effects are stronger during winter,
with a decrease in mortality for each degree temperature increase, almost the same amount
for both, around 1.2 per cent.

Separate analyses for winter and summer, see Tables 5 and 6 follow.
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Figure 13: A perfect Weibull hazard fit.

4.1.1 Winter

[Table 5 about here.]

The result of a Cox regression of neonatal mortality during winter is shown in Table 5. There
is a (statistically) strong effect of expTemp, an increase of the expected temperature lowers
neonatal mortality by around 1.3 per cent per degree. Almost the same effect is shown for
marginTemp.

The interaction between social status and expTemp is shown in Figure 14. Nothing interesting
is going on, the effect of expTemp on neonatal mortality is the same in all social classes (“no
interaction” between expTemp and socst).
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Figure 14: Socioeconomic status and expTemp, winter. Neonatal mortality.

The interaction between social status and marginTemp is shown in Figure 15. A little bit
more action here, but the conclusion stays the same: No interaction between marginTemp
and social class, bad marginTemp hits all by the same strength.
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Figure 15: Socioeconomic status and marginTemp, winter. Neonatal mortality.

4.1.2 Summer

The summer result of a Cox regression is shown in Table 6. Compared to winter, the expTemp
effect is in the same direction but weaker, while the effect of marginTemp is zero.

[Table 6 about here.]

During summer, expTemp and margTemp effects are clearly smaller, and regarding margTemp,
the opposite direction: Excess heat increases the death risk, however not very much and not
statistically significant.

The interaction between social status and expTemp is shown in Figure 16. Nothing of interest
is going on.
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Figure 16: Socioeconomic status and expTemp, summer. Neonatal mortality.

The interaction between social status and margTemp is shown in Figure 17. The same
conclusion as for expTemp, nothing of interest shows up.

12



−5 0 5

0

1

2

3

4

Temperature

R
el

. h
az

ar
ds

WhiteCollar
Farmer
lowWhiteC
qualWorker
Worker

H: Equal slopes, p =  0.59

Figure 17: Socioeconomic status and margTemp, summer. Neonatal mortality.

4.2 Postneonatal mortality

4.2.1 Winter

See Table 7 for winter results. Variation in normal temperature (expTemp) has a large and
statistically significant effect on postneonatal mortality. The same goes for the marginal
temperature effect, however not so pregnant as fot the expTemp.

[Table 7 about here.]

The interaction between social status and expTemp is shown in Figure 18. All except the
upper white collar have almost the same (negative) slope, the upper class do not have much
problem with normal temperature variations.
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Figure 18: Socioeconomic status and expTemp, winter. Postneonatal mortality.

The interaction between social status and margTemp is shown in Figure 19. Here the situation
is different for the upper class: It follows essentially the same path (on a lower level) as the
rest.
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Figure 19: Socioeconomic status and margTemp, winter. Postneonatal mortality.

4.2.2 Summer

See Table 8 for summer results. The normal temperature variation still has a strong importance,
while temporary variations on the margin have a
slightly lower effect on the postneonatal mortality.

[Table 8 about here.]

The interaction between social status and expTemp is shown in Figure 20. The impression is
that the upper class suffer more of higher expected temperature (that is, the months July and
August) than farmers and workers, with lower white collars and qualified workers somwhere in
between.
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Figure 20: Socioeconomic status and expTemp, summer. Postneonatal mortality.

The interaction between social status and margTemp is shown in Figure 21. The pattern on
the margin very much resembles that of the expected variations.

5 Conclusion
In this study, we differentiate between neonatal and post-neonatal mortality in an effort to
understand the role of resources to protect infants from both normal and extreme ambient
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Figure 21: Socioeconomic status and margTemp, summer. Postneonatal mortality.

temperatures in northern Sweden 1895-1950. Our results show that, like in other parts of
Sweden, continuously declining infant mortality. They show that the health penalty if living
in a city has disappeared among infants (Vinge and Kihlbom, 1969). They also show the
typical u-shape mortality pattern of birth-order and higher mortality for boys than girls. The
neonatal mortality was about the same for all social groups in the winter and slightly lower
for children of higher social classes in the summer. This is much as expected since mortality
shortly after birth often is not related to social and economic resources but to specific maternal
factors, what Bourgeois-Pichat calls endogenous factors. Still, external factors, such as ambient
temperature, affects mortality in first month of life. It is not so much extremely low or high
temperatures that are important but the seasonality, the annual variation, in temperature
and particularly the low temperature during the winter season. The way temperature affect
different social groups are small but slightly larger in extreme weather conditions.

For postneonatal mortality, we find a similar decline, a u-shaped patter for birth-order, and
higher mortality for boys than for girls, as for neonatal mortality. We find much larger social
differences in mortality than during the first months of life, similar to what has been found for
southern Sweden (Dribe and Karlsson, 2021). In fact, during the summer mortality among
children of lower white collar, farmers, and workers are twice as high comparative to children
of higher classes.

During the winter, the differences are even larger. The effects of temperature are also much
larger and, again, the effect the normal seasonal variation that mattered the most, especially for
mortality during the summer season. Thus, postneonatal mortality was much more sensitive
than neonatal mortality, both to parental and external factors. The ways that temperature
affects different social groups are also much more pronounced than during the first month of life.
Summer temperatures have no impact on mortality among children of higher classes, neither
normal variation nor extreme situations. Other social groups have higher mortality during
cold summer weeks. Turning to the effects of winter temperatures, while the normal seasonally,
that is the average weekly temperature, has a strong influence on postneonatal mortality
among all other social classes, it has no impact at all on white-collar workers. Extremely cold
winters, however, also affects children of white-collar workers. Still, the differences are not
statistically significant possibly due to the fact that higher white collar was a small group in
this period.
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Taken together, we find that postneonatal mortality is far more sensitive both to individual,
family, and external factors, such as temperature, than mortality in first month of life. During
normal temperature variations, children of higher classes did not suffer from increased mortality,
only during extremely cold winters. The fact that children of higher classes do not suffer from
increased mortality during normal winter suggests that the effect of low temperature is not
due to low humidity, which would affect all classes similarly, but to temperature itself.
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Table 1: Raw temperature data from first week of 1923, Umeå.

Date Time Temperature Quality

1923-01-01 07:00:00 0.4 G
1923-01-01 13:00:00 0.6 G
1923-01-01 20:00:00 0.0 G
1923-01-02 07:00:00 -1.4 G
1923-01-02 13:00:00 -1.4 G
1923-01-02 20:00:00 -1.2 G
1923-01-03 07:00:00 0.4 G
1923-01-03 13:00:00 0.8 G
1923-01-03 20:00:00 1.2 G
1923-01-04 07:00:00 1.4 G
1923-01-04 13:00:00 1.2 G
1923-01-04 20:00:00 1.0 G
1923-01-05 07:00:00 -1.4 G
1923-01-05 13:00:00 -3.2 G
1923-01-05 20:00:00 -3.4 G
1923-01-06 07:00:00 1.0 G
1923-01-06 13:00:00 0.4 G
1923-01-06 20:00:00 0.4 G
1923-01-07 07:00:00 0.6 G
1923-01-07 13:00:00 0.4 G
1923-01-07 20:00:00 0.4 G

Table 2: Weekly summarized temperature data: Umeå 1923, first week.

week year mintemp maxtemp meantemp emintemp emaxtemp expTemp

1 1923 -3.4 1.4 -0.1 -17.73 -0.36 -7.54

Table 3: Data with communal covariates.

enter exit event margTemp.1 expTemp.1 week year
0.0000000 0.0180327 0 1 13 35 1900
0.0180327 0.0372634 0 0 13 36 1900
0.0372634 0.0564942 0 -4 11 37 1900
0.0564942 0.0757250 0 -1 10 38 1900
0.0757250 0.0949557 0 1 7 39 1900
0.0949557 0.1141865 0 -2 5 40 1900

19



Table 4: Proportionality tests, neonatal vs. postneonatal.

Df AIC LRT Pr(>Chi)
<none> NA 41668.48 NA NA
strata(ageIvl):marginTemp 1 41669.40 2.9226 0.0873
strata(ageIvl):expTemp 1 41691.11 24.6281 0.0000
strata(ageIvl):socst 5 41693.48 35.0010 0.0000
strata(ageIvl):period 2 41736.94 72.4584 0.0000
strata(ageIvl):urban 1 41667.77 1.2912 0.2558

Table 5: Neonatal mortality, winter.
Covariate Mean Coef H.R. S.E. L-R p
expTemp −4.140 −0.075 0.928 0.028 0.009
expTemp.1 −3.772 0.066 1.069 0.039 0.091
expTemp.2 −3.311 0.001 1.001 0.040 0.987
expTemp.3 −2.749 −0.004 0.996 0.039 0.919
expTemp.4 −2.098 −0.009 0.992 0.029 0.770
margTemp −0.029 −0.001 0.999 0.006 0.898
margTemp.1 −0.032 −0.010 0.990 0.006 0.135
margTemp.2 −0.031 −0.002 0.998 0.007 0.707
margTemp.3 −0.037 −0.000 1.000 0.007 0.982
margTemp.4 −0.038 −0.002 0.998 0.006 0.760
socst 0.427

highWhiteC 0.029 0 1 (reference)
farmer 0.471 −0.077 0.926 0.158

lowWhiteC 0.076 −0.171 0.843 0.177
qualWorker 0.130 0.055 1.056 0.162

worker 0.270 −0.036 0.965 0.159
none 0.024 −0.013 0.987 0.210

sex 0.000
boy 0.516 0 1 (reference)
girl 0.484 −0.222 0.801 0.048

urban 0.643
FALSE 0.863 0 1 (reference)
TRUE 0.137 −0.039 0.962 0.084

parity 0.000
1 0.260 0 1 (reference)

2-4 0.455 −0.341 0.711 0.059
5+ 0.285 −0.066 0.937 0.063

I(year - 1920) 2.103 −0.015 0.986 0.002 0.000
Events 1804 TTR 3899
Max. logLik. −19466
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Table 6: Neonatal mortality, summer.
Covariate Mean Coef H.R. S.E. L-R p
expTemp 9.816 −0.006 0.994 0.005 0.161
margTemp 0.009 0.005 1.005 0.011 0.678
socst 0.091

highWhiteC 0.029 0 1 (reference)
farmer 0.460 0.328 1.389 0.191

lowWhiteC 0.078 0.209 1.232 0.207
qualWorker 0.135 0.331 1.392 0.196

worker 0.272 0.265 1.303 0.192
none 0.026 0.590 1.804 0.227

sex 0.000
boy 0.511 0 1 (reference)
girl 0.489 −0.219 0.803 0.049

urban 0.025
FALSE 0.860 0 1 (reference)
TRUE 0.140 −0.196 0.822 0.089

parity 0.000
1 0.269 0 1 (reference)

2-4 0.451 −0.256 0.774 0.060
5+ 0.280 −0.093 0.911 0.066

I(year - 1920) 2.960 −0.012 0.988 0.002 0.000
Events 1691 TTR 4026
Max. logLik. −18328

Table 7: Postneonatal mortality, winter.
Covariate Mean Coef H.R. S.E. L-R p
expTemp −4.153 −0.048 0.953 0.005 0.000
margTemp 0.010 −0.009 0.991 0.005 0.047
sex 0.000

boy 0.511 0 1 (reference)
girl 0.489 −0.239 0.787 0.042

socst 0.000
highWhiteC 0.030 0 1 (reference)

farmer 0.464 0.837 2.309 0.219
lowWhiteC 0.078 0.785 2.192 0.230
qualWorker 0.134 0.948 2.580 0.222

worker 0.270 1.047 2.848 0.219
none 0.025 1.003 2.726 0.253

urban 0.626
FALSE 0.860 0 1 (reference)
TRUE 0.140 0.037 1.038 0.076

parity 0.000
1 0.266 0 1 (reference)

2-4 0.454 0.091 1.095 0.056
5+ 0.279 0.335 1.398 0.059

I(year - 1920) 3.272 −0.024 0.976 0.001 0.000
Events 2346 TTR 46223
Max. logLik. −25080

21



Table 8: Postneonatal mortality, summer.
Covariate Mean Coef H.R. S.E. L-R p
expTemp 9.963 −0.017 0.983 0.004 0.000
margTemp −0.005 −0.003 0.997 0.010 0.800
sex 0.000

boy 0.512 0 1 (reference)
girl 0.488 −0.166 0.847 0.046

socst 0.000
highWhiteC 0.030 0 1 (reference)

farmer 0.464 0.744 2.105 0.231
lowWhiteC 0.078 0.604 1.830 0.245
qualWorker 0.133 0.678 1.970 0.236

worker 0.270 0.988 2.687 0.230
none 0.025 0.903 2.467 0.268

urban 0.947
FALSE 0.860 0 1 (reference)
TRUE 0.140 0.006 1.006 0.086

parity 0.000
1 0.266 0 1 (reference)

2-4 0.455 0.026 1.027 0.062
5+ 0.279 0.283 1.327 0.065

I(year - 1920) 3.211 −0.024 0.977 0.002 0.000
Events 1914 TTR 45948
Max. logLik. −20503
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