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Wolfgang Maennig, Malte Steenbeck & Markus Wilhelm

Rhythms and Cycles in Happiness

Abstract: This study analyses time-dependent rhythms in happiness in three aspects. We show that the
Sunday neurosis exists exclusively for men with a medium level of education and both men and
women with high levels of education. Men with high levels of education may even experience a
weekend neurosis. This study is the first to test for intra-monthly rhythms and to demonstrate that
men with a lower educational background may suffer from negative effects on happiness towards the
end of the month, potentially due to liquidity problems. The study is also the first to demonstrate that —
even when controlling for health and income effects — happiness exhibits seasonal effects over the
annual period, depending on gender and education.

Keywords: Happiness; life satisfaction; weekend neurosis; rhythms in time

JEL classification: D12;121;131; J16

1 Introduction

In search of non-monetary welfare measures, the focus of social and economic
research has recently shifted to the analysis of happiness. In contrast to the
affective components of subjective well-being, reference is made in this context
to ‘cognitive judgments of life satisfaction’ (Lucas et al., 1996, p. 616)". Aside from
socio-economic characteristics, such as age (Frijters and Beatton, 2012), marital
status and health, particularly economic aspects proved significant, such as labor
market status (Winkelmann and Winkelmann, 1998; Clark and Oswald, 1994) and
income (Easterlin, 1995). Potential time-specific factors, however, are aspects that
have been largely ignored by economic studies. As exceptions, based on studies
using data from the British Household Panel Survey (BHPS) and the German
Socio-Economic Panel Study (SOEP), Taylor (2006) and Akay and Martinsson
(2009) found that the day of the week can influence happiness. In Britain, the
existence of Monday blues has been recognized, while the SOEP data shows a
significantly negative effect on weekends, particularly on Sundays, in anticipation

of the upcoming stresses of the working week.

' According to Diener et al. (1999), subjective well-being can be divided into the separately
measurable components of life satisfaction/happiness, positive and negative affect, as well as
the domain satisfactions.
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Outside of economic research, especially in psychological literature, there have
been some, partly experimental, studies on time-specific weekday influences on
happiness and mood as a rather affective component (Clark and Watson, 1988;
Croft and Walker, 2001; Csikszentmihalyi and Hunter, 2003; Mihalcea and Liu,
2006; Areni and Burger, 2006). Other psychological studies have also discussed
potential seasonal factors. Concerning seasonal influences Smith (1979) does not
find much evidence, but Murray (2001) identifies some indicators of seasonal

influences on mood, with highs in summer and lows in winter.

This study adds to the findings thus far on potential rhythms in happiness in
three ways: first, using pooled panel data, in addition to studying the previously
examined effects of weekdays and seasons, potential monthly rhythms are
tested, too. Such monthly rhythms can emerge, for example, from liquidity
problems at the end of the month. Second, as liquidity problems affect people
with different levels of education differently, we control for individual
educational background. Third, to the previous analyses we add the question as

to whether the rhythms in happiness expressed are gender-specific’.
2 Data and Empirical Strategy

We use the data for the period 1994-2010 from the 2010 Long Beta version of the
SOEP. We limit our analysis to the months between January and September,
because only 2.0% of the SOEP surveys were conducted in the last quarter of any
year. Our random sample for the following analysis comprises a total of 250 734
observations and 34 451 respondents. To avoid any distortions resulting from the
differently sized sub-samples of the SOEP, all values are included taking into
account their individual cross-section weighting, and we control for inter-

individual correlation.

The endogenous variable of subjective life satisfaction is analysed according to its

source coding in the SOEP as an expression along an eleven-point scale ranging

* A differentiation according to the level of education seems appropriate particularly in connection
with the relatively high stability over time of the issues analysed here. The inclusion of gender,
thus, results in stable subgroups.
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from 0 (‘completely dissatisfied’) to 10 (‘completely satisfied’)’. To study the time-
dependent happiness rhythms, the weekdays of the respective surveys are
considered by way of dummy variables, while the respective day of the month is
included in the analysis on a scale of 1 to 31. In addition, the respective day of the
year of the survey is taken into account as an expression on a scale of 1 to 274 so

as to map any potential seasonal factors in the course of a year".

In order to ensure maximum variation in view of weekday, monthly and annual
influences, a pooled approach is employed in the subsequent analyses. The
division into subgroups differentiated by the education attained, as applied to the
analyses, is based on the ISCED categories contained in the SOEP. As such, the
levels of education are condensed to low (ISCED 1 and 2), medium (ISCED 3 and 4)
and high (ISCED 5 and 6) (Muffels and Headey, 2011; Boertien et al., 2012).

We use the usual control variables, such as centered household income, age
(linear and quadratic), health, marital status, presence of children in the
household, year of the survey, and control for regional aspects (Stutzer and Frey,
2010).

Starting with the descriptive analysis, Fig. 1(a)-(f) show average life satisfaction
values over time in terms of gender and level of education. Fig. 1(a) and (b)
indicate a lower life satisfaction on weekends among both men and women with
a medium and higher level of education. The figures do not show any such

Sunday neurosis for people with a low level of education.

Fig. 1(c) and (d), which represent 7-day moving averages of happiness, show that
there is only little variability among those with medium and high levels of
education in the course of a month. For people with a low level of education,
happiness is more variable during a month; Fig. 1(c) suggests a non-linear trend

for men.

* The text of the subsequent underlying variables of the SOEP used here is: ‘How satisfied are you
with your life, all things considered?’ (SOEP, 2010).

“N=274 is the number of days from January to September in the case of a leap year.
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Fig. 1(e) and (f) plot 30-day moving averages of happiness for the first 274 days of
the year. Men with a medium and higher level of education see a growing trend
in happiness over the course of a year. For women, the average happiness

increases during the year across all levels of education.

Fig. 1a Life satisfaction by weekday and Fig. 1b Life satisfaction by weekday and
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Source:  Own analysis, calculation and illustration, SOEP LONG Beta-Version, 2010.
Notes:  Life satisfaction by gender and educational level: weighted mean (month: 7 days average; year: 30 days
average).
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To account for any non-linear relationships, quadratic terms were included in the
analysis for the days of the month and year. Where linear and quadratic
correlations are not significant, models of multivariate analysis (Tables 1 and 2)

show linear effects throughout.

Similarly to most studies on happiness, the first step involves performing OLS
estimates (Ferrer-i-Carbonell and Frijters, 2004). In addition, as a further
robustness check, all models are estimated using the ordered logit method — not
least to also account for the ordinal character of the dependent variable (Maennig

and Wilhelm, 2012).

3 Results

Table 1 summarizes the results of the pooled estimates for men, Table 2 for
women. For clearity, we only present those estimates where the highest

polynomial is significant.

The two tables first show the OLS estimates on which the interpretation of the
coefficients is based. The column following the OLS estimate shows the results of
the corresponding ordered logit estimate. The top half of each table shows the
respective base models with the potential influencing factors of the different
rhythms that impact life satisfaction. The bottom half represents the related
interaction model (Aiken and West, 1991). In the interaction model, the days of
the month are interacted with the household income in order to uncover
potential compensatory effects caused by income’. The division according to

levels of education is the same as in the descriptive analysis.

The tables do not show coefficients for the influences of the other exogenous
characteristics, such as age, marital status or labor market status. The directions
and significances exhibit the influences known from extensive empirical

research®. The R® values are between 27 and 30 percent for OLS estimates, which

* In the interaction models, only the coefficients of the variables of the interaction effect involved
are reported (income * day of the month). The remaining effects of weekdays and annual
rhythms are not affected, and correspond to the original models in terms of direction and
significance.

® Details are available from the authors on request.
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can be considered high in terms of explanatory value compared to the empirical

literature. However, this should not be overinterpreted (Diener et al., 1999).

Table 1: Life Satisfaction by Day of the Week, Month and Year: Level of Education
- Men (Interaction Effect between Day of the month — linear and Household
Income); Cross Pool Section, 1994 — 2010, OLS and Ordered Logit Regression

Results
ISCED 1,2 ISCED 3,4 ISCED 5,6
Models: oLS Ordered Logit oLS Ordered Logit oLS Ordered Logit
Day of the year (linear) -0.000858* -0.001083** -0.000052 -0.000061 -0.002120** -0.002926**
(0.000) (0.001) (0.000) (0.000) (0.001) (0.001)
Day of the year (squared) 0.000008** 0.000011**
(0.000) (0.000)
Day of the month (linear) 0.014544* 0.018410* -0.000336 -0.000506 0.000675 0.001447
(0.008) (0.009) (0.001) (0.001) (0.001) (0.002)
Day of the month (squared) -0.000496* -0.000568™*
(0.000) (0.000)
Household Income * 0.000239*** 0.000282*** 0.000174*** 0.000225*** 0.000115*** 0.000171***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tuesday -0.032237 -0.025181 -0.013763 -0.020039 -0.011460 -0.003736
(0.058) (0.065) (0.028) (0.032) (0.037) (0.047)
Wednesday -0.075487 -0.064407 -0.003943 -0.016441 -0.049336 -0.042647
(0.058) (0.066) (0.029) (0.034) (0.038) (0.046)
Thursday -0.007251 -0.013000 -0.009515 -0.014923 0.003796 0.032440
(0.057) (0.063) (0.030) (0.035) (0.040) (0.049)
Friday 0.020400 0.028291 -0.015047 -0.037699 -0.003011 0.004098
(0.061) (0.069) (0.029) (0.034) (0.038) (0.048)
Saturday -0.016689 0.001528 -0.043890 -0.055836 -0.109437** -0.103337*
(0.066) (0.075) (0.033) (0.039) (0.045) (0.055)
Sunday -0.086190 -0.086864 -0.085921** -0.088538* -0.144144** -0.139574**
(0.081) (0.087) (0.042) (0.049) (0.055) (0.068)
Year Dummies Yes Yes Yes Yes Yes Yes
State Dummies Yes Yes Yes Yes Yes Yes
Observations 16761 16761 65699 65699 38960 38960
Adjusted R 0.302 0.289 0.279
Pseudo R? 0.089 0.084 0.088
Interaction Model:
Day of the month (linear) 0.017337** 0.021733** -0.000327 -0.000098 0.000849 0.001655
(0.008) (0.009) (0.001) (0.001) (0.001) (0.002)
Day of the month (squared) -0.000506* -0.000585**
(0.000) (0.000)
Household Income * 0.000176*** 0.000207*** 0.000173*** 0.000213*** 0.000123*** 0.000182***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Day of the month (linear)* 0.000004** 0.000005** 0.000000 0.000001 -0.000001 -0.000001
Household Income (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Year Dummies Yes Yes Yes Yes Yes Yes
State Dummies Yes Yes Yes Yes Yes Yes
Observations 16761 16761 65699 65699 38960 38960
Adjusted R? 0.303 0.289 0.279
Pseudo R? 0.089 0.084 0.088

Source:  Own analysis, calculation and illustration, SOEP LONG Beta-Version, 2010.

Notes:  Dependent variable: life satisfaction (coded: 0 — 10); marginal effects; robust variance estimator with clustering

for persons; robust standard errors in brackets; coefficients of the models, with error probability in parentheses:

***p<0.01 - **p<0.05 - *p<0.1; cross section weights for all waves; * household income (centered); Controlled for

other exogenous variables: Health, Age, Age (squared), Child in Household, East, Household Size, Marital Status

and Employment Status.

According to Table 1, men — compared to Mondays, which are used as a reference

— exhibit in some cases a negative effect on life satisfaction towards the

weekend, as indicated in the descriptive statistics. In men with a medium level of

education, this effect is observed only on Sundays; in men with a higher level of
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education, both on Saturdays and on Sundays. Men with less education do not

experience such an effect at all.

Over the course of a month, men with a low level of education exhibit a
quadratically degressive influence: in other words, they experience an increase in
life satisfaction, followed by a decrease, in the course of the month. Fig. 2 (c)
shows that effects on life satisfaction of around 0.1 scale points can be expected
in the middle of the month. The lower part of Table 1 shows for men with a low
level of education a highly significant positive coefficient for the interaction
variable between income and day of the month, which suggests that household
income over the course of the month exerts a significant influence on the stated
level of life satisfaction. Above-average household incomes produce positive
effects on happiness over the course of the month, and thus have a compensatory
effect on the decrease in life satisfaction towards the end of the month. Men with
a medium and higher level of education are not subject to any significant
happiness rhythm over the course of the month. The corresponding happiness
effect for men with a low level of education may thus be subject to liquidity

constraints.

Rhythms depending on the level of education have also been observed over the
course of the year. Men with a low level of education experience a significant
linear negative impact on life satisfaction over the course of the year, with
negative effects of up to 0.25 scale points at the end of the period observed (Fig.
2e). However, it must be stressed at this point that the estimated results may be

distorted due to the limited data available.

Men with a higher level of education exhibit a U-shaped pattern of life
satisfaction over the course of the year. For men with a medium level of

education, there are no significant seasonal effects on life satisfaction.
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Fig. 2a Weekday on Life Satisfaction: Fig. 2b Weekday on Life Satisfaction:
Regression-Coefficients, Men 1994 — 2010 Regression-Coefficients, Women 1994 — 2010
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Own analysis, calculation and illustration, SOEP LONG Beta-Version, 2010.
Life satisfaction by gender and educational level: reported beta-coefficients (solid: significance in OLS & ologit).
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Table 2: Life Satisfaction by Day of the Week, Month and Year: Level of Education
- Women (Interaction Effect between Day of the month — linear and Household
Income); Cross Pool Section, 1994 — 2010, OLS and Ordered Logit Regression
Results

ISCED 1,2 ISCED 3,4 ISCED 5,6

Models: OoLS Ordered Logit oLS Ordered Logit OoLS Ordered Logit

Day of the year (linear) -0.002372** -0.002406** -0.000240 -0.000349 0.000033 -0.000100
(0.001) (0.001) (0.000) (0.000) (0.000) (0.000)

Day of the year (squared) 0.000008* 0.000008*
(0.000) (0.000)

Day of the month (linear) 0.000293 0.000111 0.000948 0.001632 0.000396 -0.000144
(0.002) (0.002) (0.001) (0.001) (0.002) (0.002)

Household Income * 0.000249*** 0.000294*** 0.000156*** 0.000195*** 0.000125*** 0.000175***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Tuesday 0.018383 0.010984 0.049241* 0.062959** 0.008178 0.005832
(0.044) (0.048) (0.029) (0.032) (0.046) (0.056)

Wednesday 0.080106* 0.058321 0.005697 0.002785 0.098911** 0.122535**
(0.043) (0.048) (0.030) (0.032) (0.045) (0.055)

Thursday 0.007237 -0.015983 0.074981** 0.083362** 0.045034 0.037765
(0.048) (0.052) (0.029) (0.033) (0.046) (0.056)

Friday -0.020337 -0.050531 -0.017097 -0.005102 0.045736 0.045928
(0.047) (0.051) (0.031) (0.034) (0.046) (0.057)

Saturday -0.081144 -0.099049* -0.078771** -0.080471** -0.093004* -0.075281
(0.055) (0.059) (0.034) (0.038) (0.053) (0.062)

Sunday -0.019429 -0.019106 -0.024113 -0.027349 -0.119883** -0.145009**
(0.066) (0.072) (0.045) (0.051) (0.059) (0.073)

Year Dummies Yes Yes Yes Yes Yes Yes

State Dummies Yes Yes Yes Yes Yes Yes

Observations 29436 29436 69994 69994 29884 29884

Adjusted R 0.293 0.255 0.252

Pseudo R? 0.085 0.075 0.076

Interaction Model:

Day of the month (linear) 0.000248 0.000626 0.000280 0.001046 0.000321 -0.000172
(0.002) (0.002) (0.001) (0.001) (0.002) (0.002)

Household Income * 0.000250*** 0.000285*** 0.000176*** 0.000213*** 0.000109*** 0.000166***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Day of the month (linear) * -0.000000 0.000001 -0.000001 -0.000001 0.000001 0.000001

Household Income (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Year Dummies Yes Yes Yes Yes Yes Yes

State Dummies Yes Yes Yes Yes Yes Yes

Observations 29436 29436 69994 69994 29884 29884

Adjusted R 0.293 0.255 0.252

Pseudo R? 0.085 0.075 0.076

Source: Own analysis, calculation and illustration, SOEP LONG Beta-Version, 2010.

Notes: Dependent variable: life satisfaction (coded: 0 — 10); marginal effects; robust variance estimator with clustering for
persons; robust standard errors in brackets; coefficients of the models, with error probability in parentheses: ***p<0.01 -
**p<0.05 - *p<0.1; cross section weights for all waves; * household income (centered); Controlled for other exogenous
variables: Health, Age, Age (squared), Child in Household, East, Household Size, Marital Status and Employment Status.
Table 2 summarizes the estimated results for women; Fig. 2(b), (d) and (f)
visualise the effects. First, like among men, there are education-differentiated
negative weekend effects on life satisfaction. However, these are limited to
Sundays for women with a higher level of education, and to Saturdays for women
with a medium level of education. Over the course of the month, women of all

levels of education do not exhibit any significant linear and quadratic effects’.

" An additional check for polynomials of the third order reveals highly significant tertiary effects
for women with a low level of education over the course of the month. For example, this may
be interpreted as an anticipatory effect in relation to the upcoming payment of salary. Details
are available from the authors upon request.
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During the year, no significant rhythms or cycles of life satisfaction have been
identified for women with a medium level of education, which is the same for
men with the same level of education. In the segment of low level of education,
these effects are only slightly significant, but unlike for men form a U-shaped
pattern. In contrast to men, there are no significant effects for women with a

higher level of education.
4 Summary and Conclusion

We demonstrate significant cyclical and rhythmic effects of weekdays as well as
of monthly and yearly patterns on life satisfaction. These effects — up to -0.14
scale points for weekdays, up to 0.21 scale points for the month and up to -0.23
scale points over the course of the year — are thus of considerable significance.
Specifically, we can demonstrate that the Sunday neurosis, as reported in other
studies, does not apply to the lower education segment. Moreover, it can be
shown that negative effects on weekends vary by educational background and
gender, which is why it is impossible to generalise about the Sunday neurosis. In
terms of medium and higher education levels, it would be more appropriate to

speak of a weekend neurosis.

The effects throughout the month, analysed here for the first time, reveal
significant effects only for the lower education segments, which at least in the
case of men are obviously driven by liquidity issues. As for life satisfaction
throughout the year, there are no significant effects among men and women
with a medium level of education. In segments with little or no education, men
experience a decrease in life satisfaction over the course of the year; women
experience such an effect only at the start of the year, but it gradually levels off
from mid-April. Men of the higher education segment exhibit such a U-shaped
pattern, too; women in that segment show no significant effect. The ambiguous
effects over the course of the year may be attributable to a lack of sufficient data,
particularly towards the end of the year. With regard to future research, it would

be desirable in this context if more surveys included the entire span of a year.
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