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Abstract

A large literature in behavioral and social sciences has found that human wellbeing follows a
U-shape over age. Some theories have assumed that the U-shape is caused by unmet
expectations that are felt painfully in midlife but beneficially abandoned and experienced
with less regret during old age. In a unique panel of 132,609 life satisfaction expectations
matched to subsequent realizations, | find people to err systematically in predicting their life
satisfaction over the life cycle. They expect -- incorrectly -- increases in young adulthood
and decreases during old age. These errors are large, ranging from 9.8% at age 21 to -4.5% at
age 68, they are stable over time and observed across socio-economic groups. These findings
support theories that unmet expectations drive the age U-shape in wellbeing.
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1. Introduction

Behavioral and social scientists have shown inangasterest in self-reported life
satisfaction and other subjective indicators assmess of human wellbeind 3). Using
these measures a large and emerging literaturedtallished that wellbeing follows a U-
shape over agel{8). Even though some controversy remains over tistence of this U-
shape (9), it has been observed in over 50 naf®nscross socio-economic groufs (
and recently also for great ap&$. (Little is known about its origins7). One theoryg) is
that the U-shape is driven by unmet aspirationscivare painfully felt in midlife but
beneficially abandoned later in life. A complemewntdneory builds on the neuroscientific
finding (10) that the emotional reaction to missed chancesedses with age so that the

elderly might feel less regret about unmet aspreti

Assuming that regret about unmet aspirations dritree U-shape implies that
people err dramatically in predicting their wellbgiover the life-cycle. When young,
people expect a bright future though actual wefiedecreases. In old age expectations
are adjusted downwards though actual wellbeingissig. Human belief formation is
known to exhibit systematic biases such as optin{ikinl9 and the underestimation of
hedonic adaptation to changes in life circumstaift@s17. However, existing literatures
typically analyze specific forecast settings wittsd emphasis on overall wellbeing
measures or the role of age. The extent to whidplpeerr in predicting changes in their

wellbeing over the life-cycle is unknown.

This paper examines whether people make systematics when thinking about
their wellbeing in five years time and how thes®er change with age. Results are based
on a unigue data set from the German Socio-Econ®anel (SOEP) that includes both
respondents’ current life satisfaction as wellhesrtexpectations about life satisfaction in
five years. The panel structure of the SOEP allawsndividual's expectation in a given
year to be matched to the same individual's re@dizdive years ahead to form individual

specific forecast errors..

The SOEP is a representative annual survey thaedtin West-Germany in 1984
and includes East-Germany since 1990. Currentshiessfaction is reported in all years



while expected life satisfaction is included fro891 to 2004. The wording of the

guestions, translated from German, is:

Please answer according to the following scale: €ans ‘completely dissatisfied', 10
means 'completely satisfied':

- How satisfied are you with your life, all thingsnsidered? [1]

- And how do you think you will feel in five years? [2]

It is important to distinguish self-reported ligatisfaction from other subjective
wellbeing measuresl8). For example, the findings of this paper might carry over to
reports of momentary emotional affect. Howeveg Batisfaction might be of particular
interest in the context of wellbeing forecasts. é&dexperimental evidenc&q) indicates
that people tend to choose those life circumstamoesvhich they predict the highest

future life satisfaction rather than the most pdedguture hedonic experience.

2. Results

The sample used in this study is all those respusdesetween the ages of 17 and 85 who
responded to questid@] in the waves 1991 to 2002 and to quesiidrfive years later.
The resulting sample consists of 23,161 individuals whom a total of 132,609 life
satisfaction forecast errors were constructed. D@se statistics are provided in Table
Al.

Figure 1A plots people's expected life satisfaciiofive years averaged over age
at the forecast, ranging from age 17 to 85, ands#ime sample's current life satisfaction
five years ahead at ages 22 to 90. In line with @kisting literature 4-8) current life
satisfaction is U-shaped between ages 20 and 70, pgiaks around ages 23 and 69, a
local minimum in the mid-50s and a further decliafter age 75. As the plot of life
satisfaction expectations shows, this U-shape isanticipated. During young adulthood
people expect their life satisfaction to increasergyly. With age, expectations decrease
but remain above current life satisfaction unté thte 50s when the two graphs coincide.

Thereafter expectations remain stable while adlitelsatisfaction increases, indicating



that people do not anticipate the increase in gkl \aellbeing. After age 75 expectations

decrease, simultaneously with current life satisbac

These different patterns in current and expedtedshtisfaction imply systematic
forecast errors that change with age (Fig. 1B). n¢gpadults in their 20s overestimate on
average their future life satisfaction by about, @7by about 10% (e.g. 0.685 + 0.047 or
9.8% at age 21, Table A5). After age 30 forecasire decrease steadily, turning negative
at age 55 and decreasing further until age 68 84+30.057; or -4.52%) where after they
remain at around -0.25.

Confidence intervals are small, indicating thaamseare estimated precisely. They
only widen after age 75 when mortality reducessilze of these cohorts. Sample selection
due to increased mortality could be responsiblettier negative forecast errors observed
during old age. Mortality might particularly excleidhose who strongly overestimated
their future wellbeing. However, mortality ratesciease exponentially during old age
(Fig. Al). Thus, if mortality affected average foast errors there should be a strong

decrease in errors during old age. This is notdse.

A third order polynomial of age provides a goadidr this age pattern, explaining
97.2% of the variation in average forecast errdrable 1, column 1). Constructing
forecast errors and averaging them over individuafdies strong assumptions regarding
the cardinality of expected and current life sagsibn. In line with previous researct(y,
the findings do not depend on this cardinality agstion. Binary indicators of positive or
negative forecast errors which treat life satiséactas an ordinal measure yield

gualitatively identical results (Fig. A2, Table A8)

To establish a systematic age bias it is impot@ashow that forecast errors are not
driven by a certain time period or birth cohort. Rig. 2A shows, forecast errors were
significantly higher in the aftermath of the Gernraanification, 1991-1993, and around
the New Economy stock market bubble, 1998-2002 thahe intervening years (0.287,
p<0.001 and 0.294, p<0.001, resp.; Table A3 a-bge &ge pattern, however, is highly
stable across all periods. As the R? in Table k.c()-(4) indicates. forecast errors in
1991-1993 predict 89.1% of the variation in averégecast errors in 1994-1997 and
96.7% in 1998-2002. Plotting the data by birth atd{Fig. A3) shows that the age pattern
is not driven by cohort effects either. The ageguatoccurs within rather than across
cohorts.



Figure 2B plots forecast errors over the life-eyskparately for East- and West-
Germany. The pattern looks remarkably similar axrtisese two regions that were
economically and culturally different in the afteath of German Reunification2f).
Below age 55, forecast errors are not significadifferent between regions, and only
slightly more negative in East Germany above agé®b88, p<0.001, Table A3 c-d). As
shown in Fig. 2C age effects are also similar bpdge. Below age 55, the gender
difference is small and insignificant, while foretarrors are slightly more negative for
males above age 55 (-0.044, p=0.044, Table A3 e-f).

Surprisingly, the life-cycle pattern is more pranced for the more educated (Fig.
2 D). People with fewer years of education makeaiaantly less positive forecast errors
before age 55 (difference -0.116, p<0.001, Tablegh3and significantly less negative
forecast errors after age 55 (difference 0.166,.@30 Table A3 h). Notice, however, that
smalleraverageforecast errors do not necessarily imply greatecipion. On average,
negative and positive errors cancel out. Averalgsluteforecast errors are significantly
larger for the less educated (0.226, p<0.001; TAllg=ig. A4).

3. Discussion

These findings show a striking age-associatedibitite satisfaction forecasts. The young
strongly overestimate their future life satisfanthile the elderly tend to underestimate
it. The similarity of the observed patterns acrosgions and their stability over time

indicate that the findings might be generalizaldeother developed countries in other
decades. Indeed, as Easterlin (22) has shown iioreeqring study, suggestive cross-
sectional evidence on life ladder ranking expectetifrom the Cantril surveys (23) is in

line with similar age biases in West-Germany arfteotleveloped countries around 1960
(see Sl Fig. AB).

What are the causes underlying this age bias2@hé&nown source of systematic
forecast errors is that people underestimate howklyuthey adapt to socio-economic
changes such as changes in incorh&, (17. Thus the observed age bias could be
generated by the young expecting too much froncigatied income increases with the



elderly, who face decreasing incomes, committirggdpposite error. In the data, forecast
errors indeed roughly match with the average incqnudile which is increasing during

young adulthood and decreasing after age 50 (Ftj. Burther, the age bias is slightly
more pronounced for the highly educated who haeeps&r income profiles than those

with less education (Fig. A5).

However, the remarkable similarity across econaityicand culturally distinct
regions and across gender suggests that some cétises of the age bias go beyond age-
related socio-economic characteristics. It is wedtablished finding in psychological
research that people tend to overestimate theiHi@il of positive events and
underestimate the likelihood of negative eveftis15, 24. For example, people expect to
enjoy healthier lives than average or underestirtreerobability of being divorced D).
Optimism bias has also been demonstrated in norehuanimals Z5). Neuroscientific
research 13-15 has accumulated broad evidence that this bigenerated by selective
processing of negative and positive informatiotthie frontal brain which allows people to
maintain biased expectations when confronted wislitcainforting evidence. This might
provide a biological explanation for why life s&distion expectations are overoptimistic
during much of adulthood and adjust only slowly rotime. It does not explain, though,
why expectations remain stable after midlife whietual life satisfaction increases,
implying negative forecast errors during old agewdver, little is known about optimism
in old age and existing evidence is conflicti@g)(

How do the age associated errors in expectedséfesfaction documented here
relate to the age U-shape in wellbeing? Some tee@i 10 have assumed that the U-
shape is driven by unmet expectations that nedgtaféect people's wellbeing in midlife
but are abandoned and experienced with less rdgretg old age. The data reported here
support this notion. Young adults have high asjonst that are subsequently unmet. And
their life satisfaction decreases with age as lasgxpectations remain high and unmet.
Aspirations are abandoned and expectations aligim eurrent wellbeing in the late 50s.
This is the age when wellbeing starts to rise ag&urther, given the disappointed
expectations accumulated until that age, it is iptsshat wellbeing increases if the elderly
learn to feel less regret@). Following this interpretation of the U-shapewsllbeing, the

observed negative forecast errors during old agghmindicate that people do not



anticipate the wellbeing enhancing effects of abanty high aspirations and

experiencing less regret.

Disseminating the knowledge of age associatedcésteerrors in life satisfaction
could help people adjust their expectations, o@mmportant decisions in their life and
suffer less when aspirations are not met. This mighaken the midlife drop in life

satisfaction.



4. Figuresand Tables

Figure 1. Expected life satisfaction, current life satisfaction and life satisfaction
forecast errorsover age
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Notes: Expected life satisfaction, current lifeisfaction and life satisfaction forecast errors plictted over
age.(A) (o) Expectations about life satisfaction in five y@awveraged over age, ranging from age 17 to 85.
Sample size is 132,60%)(The same sample's average current life satiefacti ages 22 to 90. Current and
expected life satisfaction are coded for each idda&l from a scale of 0 (completely dissatisfied)10
(completely satisfied)B) Individual forecast errors averaged over agena¢ tbf the forecaste] with 95%
confidence intervalsl), for the same sample as in (A). Individual for#carrors equal an individual's
expected life satisfaction in five years minus Hane person's current life satisfaction five yedread.
Numerical values corresponding to both figuresraported in Table A3.



Figure 2: Life satisfaction forecast errors over age, by time periods, regions, gender
and education.
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Tables S6 and S7.



Table 1. Regressions of forecast errorson age polynomials

Sample period

Overall 1991- 1994- 1998-
Dependent variable:
Average forecast 1991-2002 1993 1997 2002
errors over age (1) (2) (3) (4)
Age 0.110 0.087

(0.010) (0.019)
Age?/10 -0.029 -0.024

(0.002) (0.004)
Age?¥/1000 0.020 0.016

(0.002) (0.002)
Forecast errors predicted 1.057 1.120
by '91-'93 estimates (col. 2) (0.045) (0.025)
Constant -0.528 -0.219 -0.296 0.035

(0.139) (0.261) (0.021) (0.012)
Adj. R2 0.972 0.900 0.891 0.967
N 69 69 69 69

Notes: OLS regressions of average forecast ern@sage on third order age polynomials (col. 1 2ndnd
on predicted '91-'97 forecast errors (col. 3 andielyl a high R2. Regressions are weighted by tlraber of
observations per year of age. Standard errorsrenffzesis. Regressions using the micro data acetespin
Table A2.
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5. Appendix

Al: Materials and Methods
A2: Figures A1-A6
A3: Tables A1-A8

Al. Materialsand M ethods

Data. The German Socio-Economic Panel (SOEP) is a sume@ermany that was

established in 1984 by the German Institute forrieooic Research, DIW Berlin. For a
detailed description of the SOEP see Wagner ef2d). | use 17 waves of the SOEP,
1991-2007, which include both East and West-Germdnyestrict the sample to

respondents between age 17 and 85 with non-midgimgpgraphic information who report
expected life satisfaction in a given year andwbom a report of current life satisfaction
exists five years later. Thus | do not include wndlials who remain in the panel for less
than five years or enter the panel later than 200#s results in an overall sample of
132,609 observations. Table A1 shows descriptiaissics for the variable that are used.
48% of the sample is male, 28% lives in East Geynd6% have low education, 31%

high education and the average age is 44.4.

Measure. The exact wording of the life satisfaction quessiam German (for the official

translation see the main text) is:

Antworten Sie bitte wieder anhand der folgendenleSkbei der '0' ganz und gar

unzufrieden, '10' ganz und gar zufrieden bedeutet:
- Wie zufrieden sind Sie gegenwartig, alles inmllenit Inrem Leben? [1]
- Und was glauben Sie, wie wird es wohl in funfr@alsein? [2]

Question [1] is identical or similar to life saastion question in other widely-used
surveys, such as British Household Panel Survey Eiwobarometer, the World Values

Survey. Individual-specific forecast errors are staucted as the difference of an

11



individual's answer to question [2] in a given yeanus the same individual's answer to
guestion [1] five years later. Kahneman et al. (28)e pointed out that the way in which
life satisfaction is elicited in surveys might ircdupeople to give too much weight to
material aspects of their life reported beforehianithe same questionnaire. Such ‘focusing
illusion' might also matter for expected life sktetion. For example, individuals with
increasing income profiles might report higher kfatisfaction expectations if the survey
induced them to focus on their income. Howeveredast errors are constructed as the
difference of two life satisfaction measures, sattany common effect on the level of

these measures is cancelled out.

Methods. A nonparametric approach is employed to analyze paterns in life
satisfaction forecast errors in a flexible and $parent way. Life satisfaction measures and
forecast errors are averaged and plotted overNwgmerical values are tabulated in Tables
S4 to S8. To summarize the age patterns in forecests numerically | fit third order age
polynomials over the average forecast errors wetyhty the size of the age cells.
Regression results for individual instead of avetafprecast errors are reported in Table
A2. The interaction of the age effects with timegion, gender and education is assessed
by collapsing the data separately for each subgr&®gbevant subgroup differences in
mean forecast errors are tested for significanceduality of means t-tests. Results are
reported in Tables S3 and S4.
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A2. Appendix Figures

Fig. Al: 5-year mortality rates over age by gender, Gerni&9a/2000
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Periodensterbetafeln fur Deutschland - 1871/810820Q p. 271-274, downloadable at
https://www.destatis.de/DE/Publikationen/ThematiBelwoelkerung/Bevoelkerungsbewegung/Per

iodensterbetafeln.html.
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Fig. A2: (A) Forecast errors ar(®) binary indicators of positive and negative forecast
errors over age.
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of people committing positive and negative errarer@age. Forecast errors equal expected life
satisfaction minus realized life satisfaction i®tNumerical values underlying these figures are
reported in Table A5 and S8.
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Fig. A3: Forecast errors collapsed by age and birth cohort.
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Notes: Average forecast errors over age plottedrs¢gly by 10-year birth cohorts.Individual
forecast errors equal an individual's expectedsiifiisfaction minus the same individual's realized
life satisfaction five years later.
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Fig. A4: (A) Forecast errors ar(@®) absolute forecast errors over age by education.
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years. Numerical values underlying these figuresr@ported in table S7 and S8.

Fig. A5: Annual household income over age (25 to 70) byation
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refers to less than 11 years of schooling and édiftation to more than 12.5 years.
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Fig. A6: Cantril data on present and expected life laddekings in six developed
countries around 1960.
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Data source: Cantril (1965), pp. 365-77.

Notes: Average expected and present life laddedimga by age groups in six developed countries
are suggestive of a strongly positive expectati@s In young adulthood which decreases with
age. There is little evidence of an age U-shapkfenladder rankings and of negative forecast
errors in old age. This could be due to (i) thetipalar wellbeing measure used, (i) time effects
common to these countries around 1960 or (iii) shwll sample size which might hide minor
patterns. Notice that the data come from a singdssesection so that these pattern are not
definitve evidence of about actual forecast errérsee numbers underlying these figures are taken
from Cantril (1965), pp. 365-377.

For a further description and an insightful intetation of these data seasterlin (23). Easterlin
(23) interprets the gap between expected and préiéeriadder ranking with misprediction of
hedonic adaptation to income. People do not fordssetheir aspiriations increase over age along
with their incomes so that they expect to have éighnkings in the future while actual life ladder
rankings remain constant.

The exact wording of the life ladder ranking quastis:

"Please imagine a ladder with steps numbered frero at the bottom to 10 at the top. The top of
the ladder represents the best possible life far gad the bottom of the ladder represents the
worst possible life for you.

- On which step of the ladder would you say yows@eally feel you stand at this time? (ladder-

present)

- On which step do you think you will stand abadue fyears from now? (ladder-expected) "

Tables S1-S8
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A3. Appendix Tables

Table Al: Descriptive statistics

Variable Mean Std dewlinimum Maximum
Age 4444  15.66 17 85
Male 0.48 0.50 0 1
East Germany 0.28 0.45 0 1
Low education 0.46 0.50 0 1
High education 0.31 0.46 0 1
Expected life satisfaction in t+5 7.07 1.87 0 10
Current life satisfaction in t+5 6.77 1.79 0 10
Forecast error 0.31 2.02 -10 10
Number of observations 132,609

Notes: Low education refers to less than 11 yelbsslwoling and high education to more than

12.5 years. The forecast error equals an indivislexpected life satisfaction for t+5 minus the
same individual's actual current life satisfactiom+5.

18



Table A2: Regressions of individual forecast errors on@ggnomials and predicted
forecast errors (Table 1 estimated using micro)data

Sample period

Overall
Dependent variable: 1991-2002 1991-1993 1994-199998-P002
Forecast errors (1) (2) (3) (4)
Age 0.110 0.082
(0.008) (0.017)
Age?/10 -0.029 -0.023
(0.002) (0.004)
Age?/1000 0.020 0.016
(0.001) (0.003)
Forecast errors 1.059
predicted by 1.121
'91-'93 estimates (0.032)
(column 2) (0.023)
Constant -0.528 -0.133 -0.294 0.038
(0.110) (0.228) (0.016) (0.011)
Adj. R? 0.028 0.023 0.028 0.034
N 132,609 29,309 38,347 64,953

Notes: OLS regressions of individual forecast eriam third order age polynomials (col. 1 and 2)
and on predicted '91-'97 forecast errors (col.84n Standard errors in parenthesis. Regressions

using the data aggregated by age are reportecbie F2.
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Table A3: T-tests for equality of mean forecast errors sssubsamples.

Mean Std Err of Difference t-stat of

forecast error the mean  means (i)-(ii) difference -vajue
Sample 1) 2) 3 4) ©)
a. Period 1 vs. 2
OIS 2 o wes o
b_- Period 3 vs. 2
Ol S ooz o
C. Region, age <55
e 08O o0 s oz
c!. Region, age > 55
st IS oo oew oo
e. Gender, age <55
() Female 0s02 oo 0004 038 074
f: Gender, age > 55
() Female 1% oois 00 2018 0044
g. Education, age <
55 |
Diovedcatn 042 OUOT ous g <ooon
h. Education, age >
2 |
i) Higheducaton 0208 oopsy 0166 5631 <0.001

Notes: t-stat for two-sample t test with unequalareces. East and West refer to East-Germany
and West-Germany. Low education refers to less tayears of schooling and high education to

more than 12.5 years.
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Table A4: T-tests for equality of meaabsoluteforecast errors, low vs. high education

Meanabsolute Std Err of  Difference t-stat of

forecast error the mean means (i)-(ii) difference -vafue
Sample 1) (2) 3) (4) (4)
A. Education, all
ages
(i) Low education 1.552 0.0059
(if) High education 1.326 0.0076  0-%%6 23527 <0.001

Notes: t-stat for two-sample t test with unequalareces. Low education refers to less than 11
years of schooling and high education to more tfab years.
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Table A5. Means of expected and current life satisfactionfanecast errors over age with
standard errors (numerical values underlying Fig. 1

Expected life Current life Forecast error
satisfaction for t+5 satisfaction ( =Expected-Cutited] )
Mean SE(mean) Mean SE(mean) Mean SE(mebf8an/Current[t+5]
(O] 2 3 4 ®) (6) )
age=17 7.854 0.050 - - 0.792 0.065 0.112
age=18 7.977 0.045 - - 0.702 0.058 0.099
age=19 7.616 0.044 - - 0.608 0.055 0.087
age=20 7.677 0.041 - - 0.630 0.051 0.089
age=21 7.715 0.039 - - 0.685 0.047 0.098
age=22 7.711 0.037 7.062 0.054 0.638 0.047 0.090
age=23 7.745 0.034 7.075 0.045 0.693 0.044 0.098
age=24 7.684 0.034 7.008 0.043 0.625 0.041 0.089
age=25 7.709 0.033 7.047 0.041 0.684 0.040 0.097
age=26 7.679 0.032 7.029 0.039 0.680 0.039 0.097
age=27 7.685 0.031 7.073 0.037 0.711 0.038 0.102
age=28 7.676 0.030 7.052 0.035 0.728 0.036 0.105
age=29 7.623 0.031 7.059 0.035 0.665 0.037 0.096
age=30 7.604 0.029 7.025 0.034 0.673 0.035 0.097
age=31 7.552 0.029 7.000 0.033 0.620 0.034 0.089
age=32 7.511 0.030 6.974 0.032 0.640 0.034 0.093
age=33 7.440 0.031 6.948 0.031 0.589 0.034 0.086
age=34 7.406 0.030 6.957 0.031 0.577 0.033 0.085
age=35 7.368 0.031 6.930 0.032 0.579 0.035 0.085
age=36 7.338 0.030 6.932 0.030 0.587 0.034 0.087
age=37 7.259 0.031 6.871 0.031 0.542 0.034 0.081
age=38 7.196 0.032 6.851 0.031 0.530 0.034 0.080
age=39 7.200 0.032 6.829 0.031 0.524 0.035 0.079
age=40 7.072 0.033 6.789 0.031 0.437 0.036 0.066
age=41 7.088 0.033 6.750 0.031 0.486 0.036 0.074
age=42 7.046 0.034 6.717 0.031 0.479 0.038 0.073
age=43 6.996 0.035 6.666 0.032 0.436 0.037 0.066
age=44 6.927 0.036 6.676 0.033 0.411 0.039 0.063
age=45 6.880 0.037 6.634 0.033 0.352 0.039 0.054
age=46 6.865 0.038 6.601 0.034 0.328 0.040 0.050
age=47 6.800 0.039 6.567 0.035 0.301 0.041 0.046
age=48 6.804 0.039 6.560 0.035 0.307 0.041 0.047
age=49 6.760 0.040 6.516 0.036 0.216 0.042 0.033
age=50 6.750 0.040 6.528 0.037 0.233 0.043 0.036
age=51 6.782 0.040 6.537 0.038 0.153 0.042 0.023
age=52 6.704 0.040 6.499 0.039 0.090 0.040 0.014
age=53 6.709 0.040 6.498 0.038 0.107 0.041 0.016
age=54 6.686 0.041 6.544 0.038 0.082 0.043 0.012
age=55 6.648 0.041 6.517 0.038 -0.046 0.041 -0.007
age=56 6.658 0.041 6.629 0.037 -0.108 0.043 -0.016
age=57 6.658 0.040 6.614 0.038 -0.099 0.042 -0.015
age=58 6.659 0.041 6.602 0.038 -0.123 0.042 -0.018
age=59 6.598 0.042 6.604 0.038 -0.199 0.042 -0.029
age=60 6.597 0.042 6.694 0.037 -0.208 0.041 -0.031
age=61 6.614 0.042 6.767 0.037 -0.167 0.043 -0.025
age=62 6.631 0.043 6.757 0.036 -0.220 0.042 -0.032
age=63 6.679 0.045 6.781 0.037 -0.159 0.046 -0.023
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age=64 6.610 0.046 6.797  0.037 -0.249  0.047 -0.036
age=65 6.591 0.049 6.805  0.037 -0.204  0.050 -0.030
age=66 6.617 0.049 6.781  0.038 -0.206  0.049 -0.030
age=67 6.589 0.051 6.850  0.038 -0.239  0.055 -0.035
age=68 6.508 0.053 6.837  0.042 -0.308  0.057 -0.045
age=69 6.619 0.057 6.860  0.042 -0.209  0.060 -0.031
age=70 6.575 0.059 6.795  0.045 -0.167  0.063 -0.025
age=71 6.572 0.061 6.823  0.045 -0.209  0.066 -0.031
age=72 6.574 0.063 6.827  0.049 -0.161  0.064 -0.024
age=73 6.617 0.069 6.816  0.052 -0.065  0.068 -0.010
age=74 6.580 0.070 6.828  0.055 -0.171  0.076 -0.025
age=75 6.572 0.077 6.742  0.058 -0.129  0.084 -0.019
age=76 6.484 0.081 6.781  0.060 -0.067  0.092 -0.010
age=77 6.394 0.087 6.736  0.061 -0.133  0.097 -0.020
age=78 6.420 0.098 6.682  0.066 -0.176  0.106 -0.027
age=79 6.521 0.103 6.751  0.070 -0.027  0.115 -0.004
age=80 6.467 0.118 6.702  0.076 -0.361  0.127 -0.053
age=81 6.340 0.126 6.550  0.082 0172 0.142 -0.026
age=82 6.389 0.146 6.527  0.090 -0.282  0.150 -0.042
age=83 6.315 0.172 6.597  0.095 -0.067  0.193 -0.011
age=84 6.169 0.189 6.548  0.106 -0.162  0.208 -0.026
age=85 6.177 0.186 6.828  0.106 -0.162  0.223 -0.025
age=86 - - 6512  0.129 - - -
age=87 - - 6.671  0.141 - - -
age=88 - - 6.382  0.148 - - -
age=89 - - 6.331  0.180 - - -
age=90 - - 6.338  0.199 - - -
overall N 132,609 132,609 132,609
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Table A6. Means of forecast errors over age and time/regidmstandard errors
(numerical values underlying Fig. 2, panel A and B)

Forecast error

Sample 1991-1993 1994-1997 1998-2002 East-Germany est-@®ermany
Mean SE(mean) Mean SE(mean) Mean SE(mean) Mean meaia] Mean SE(mean)
1) 2) 3) 4 5) (6) @) (8) 9) (10)
age=17 0.865 0.113 0.643 0.098 0.906 0.131 0.839 0.136 0.774 0.073
age=18 0.821 0.104 0.473 0.092 0.826 0.102 0.654 0.109 0.722 0.068
age=19 0.842 0.106 0.212 0.092 0.775 0.086 0.634 0.105 0.598 0.064
age=20 0.593 0.091 0.331 0.093 0.882 0.081 0.579 0.103 0.651 0.059
age=21 0.726 0.088 0.567 0.084 0.742 0.073 0.574 0.088 0.731 0.055
age=22 0.652 0.081 0.495 0.091 0.730 0.072 0.649 0.089 0.634 0.055
age=23 0.665 0.081 0.541 0.079 0.824 0.069 0.662 0.078 0.704 0.052
age=24 0.651 0.076 0.447 0.072 0.760 0.065 0.608 0.082 0.631 0.047
age=25 0.705 0.074 0.583 0.067 0.763 0.066 0.661 0.079 0.691 0.046
age=26 0.720 0.073 0.507 0.066 0.810 0.064 0.667 0.080 0.684 0.045
age=27 0.676 0.076 0.550 0.062 0.881 0.062 0.705 0.080 0.713 0.043
age=28 0.647 0.075 0.526 0.063 0.947 0.053 0.782 0.075 0.713 0.041
age=29 0.731 0.081 0.430 0.064 0.808 0.053 0.588 0.078 0.688 0.042
age=30 0.674 0.076 0.403 0.059 0.871 0.052 0.723 0.075 0.657 0.039
age=31 0.610 0.077 0.373 0.059 0.805 0.049 0.707 0.073 0.592 0.039
age=32 0.662 0.078 0.436 0.062 0.766 0.048 0.607 0.073 0.651 0.039
age=33 0.608 0.076 0.295 0.062 0.768 0.049 0.528 0.074 0.609 0.039
age=34 0.536 0.073 0.328 0.060 0.744 0.047 0.603 0.067 0.569 0.038
age=35 0.592 0.078 0.274 0.066 0.749 0.048 0.634 0.068 0.558 0.041
age=36 0.648 0.078 0.375 0.065 0.680 0.046 0.605 0.066 0.581 0.040
age=37 0.651 0.081 0.291 0.065 0.635 0.045 0.621 0.066 0.511 0.040
age=38 0.517 0.082 0.318 0.063 0.650 0.047 0.575 0.066 0.512 0.040
age=39 0.536 0.083 0.236 0.066 0.682 0.048 0.557 0.069 0.511 0.041
age=40 0.545 0.086 0.148 0.067 0.557 0.050 0.494 0.068 0.412 0.043
age=41 0.587 0.083 0.309 0.072 0.537 0.048 0.522 0.068 0.470 0.043
age=42 0.509 0.080 0.237 0.077 0.583 0.051 0.599 0.070 0.426 0.044
age=43 0.526 0.079 0.187 0.075 0.521 0.051 0.522 0.070 0.399 0.044
age=44 0.405 0.085 0.154 0.077 0.549 0.054 0.531 0.075 0.360 0.046
age=45 0.298 0.099 0.080 0.070 0.526 0.052 0.336 0.074 0.359 0.046
age=46 0.508 0.098 0.167 0.073 0.359 0.055 0.360 0.080 0.315 0.047
age=47 0.407 0.097 0.046 0.078 0.408 0.055 0.251 0.078 0.321 0.048
age=48 0.562 0.095 -0.002 0.080 0.373 0.055 0.359 0.078 0.285 0.048
age=49 0.272 0.089 0.097 0.087 0.248 0.057 0.067 0.084 0.275 0.048
age=50 0.350 0.091 -0.130 0.088 0.355 0.057 0.150 0.079 0.268 0.050
age=51 0.183 0.085 -0.129 0.088 0.276 0.056  -0.083 0.082 0.248 0.048
age=52 0.052 0.087 -0.075 0.080 0.199 0.054 0.051 0.084 0.106 0.046
age=53 0.065 0.083 -0.166 0.076 0.313 0.059 0.084 0.084 0.117 0.046
age=54  -0.030 0.088 -0.165 0.075 0.330 0.063 0.019 0.080 0.107 0.050
age=55  -0.059 0.087 -0.242 0.076 0.109 0.057 -0.115 0.079 -0.016 0.048
age=56  -0.188 0.093  -0.307 0.076 0.086 0.061 -0.127 0.081 -0.100 0.050
age=57 0.083 0.100 -0.339 0.072  -0.006 0.060 -0.256 0.074 -0.028 0.051
age=58 0.089 0.114 -0.596 0.078 0.077 0.054  -0.273 0.077 -0.054 0.051
age=59  -0.162 0.108  -0.495 0.082 -0.057 0.054 -0.481 0.080 -0.071 0.049
age=60  -0.058 0.109 -0.398 0.085 -0.166 0.052 -0.372 0.075 -0.133 0.050
age=61 -0.105 0.115 -0.556 0.092 -0.033 0.053 -0.326 0.074  -0.094 0.053
age=62  -0.148 0.100 -0.540 0.095 -0.123 0.053 -0.333 0.073  -0.167 0.052
age=63  -0.093 0.107  -0.405 0.094 -0.081 0.060 -0.178 0.081 -0.151 0.056
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age=64  -0.377 0.111 -0.468 0.092 -0.119 0.061 -0.332 0.084 -0.212 0.056
age=65 -0.066 0.117  -0.437 0.095 -0.138 0.068 -0.310 0.091 -0.158 0.060
age=66 0.064 0.113  -0.432 0.099 -0.183 0.064 -0.288 0.092 -0.171 0.057
age=67 -0.223 0.138  -0.405 0.102 -0.162 0.073  -0.220 0.105 -0.246 0.064
age=68 -0.119 0.139  -0.452 0.109 -0.307 0.075 -0.367 0.106  -0.284 0.067
age=69 -0.051 0.149  -0.498 0.110 -0.129 0.080 -0.187 0.125 -0.217 0.068
age=70 0.013 0.147  -0.446 0.122  -0.104 0.084 -0.126 0.120 -0.181 0.074
age=71 -0.156 0.156  -0.299 0.123  -0.188 0.089 0.082 0.128  -0.307 0.076
age=72 -0.158 0.174  -0.317 0.127  -0.086 0.080 -0.129 0.132 -0.172 0.073
age=73 -0.092 0.208 -0.156 0.129 -0.012 0.085 -0.133 0.128 -0.042 0.080
age=74  -0.211 0.259  -0.187 0.145  -0.155 0.093  -0.095 0.140 -0.196 0.090
age=75 0.038 0.236  -0.205 0.173  -0.126 0.105 0.065 0.169 -0.190 0.097
age=76 -0.135 0.248 0.020 0.198  -0.085 0.113 0.089 0.189 -0.110 0.105
age=77 -0.322 0.301 -0.071 0.213  -0.105 0.114 0.008 0.162 -0.176 0.117
age=78 -0.506 0.242  -0.060 0.277 -0.122 0.128 0.170 0.213  -0.280 0.121
age=79 -0.083 0.250 -0.284 0.276 0.061 0.145 -0.084 0.256  -0.010 0.128
age=80 -0.088 0.277  -0.797 0.284  -0.303 0.165 -0.036 0.252  -0.469 0.147
age=81 0.000 0.305 -0.818 0.304 0.018 0.186 0.139 0.287 -0.271 0.163
age=82 0.036 0.257 -0.971 0.290 -0.018 0.224 0.034 0.266  -0.386 0.179
age=83 -0.250 0.437 0.052 0.329 -0.063 0.286 0.171 0.483 -0.139 0.206
age=84  -0.143 0.597 -0.176 0.347 -0.160 0.282 -0.441 0.412 -0.083 0.240
age=85 -0.278 0.718  -0.195 0.344 -0.113 0.312 -0.875 0.460 0.000 0.252
overall N 29,309 38,347 64,953 37,070 95,539
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Table A7. Means of forecast errors over age and genderaidaowith standard errors
(numerical values underlying Fig. 2, panel C and D)

Forecast error

Sample Male Female Low education High education
Mean SE(mean) Mean SE(mean) Mean SE(mean) Mean meaia]
1) (2) 3) 4) (5) (6) (1) (8)
age=17 0.927 0.091 0.663 0.092 0.804 0.065
age=18 0.855 0.080 0.553 0.082 0.715 0.059 0.500 0.866
age=19 0.746 0.078 0.477 0.077 0.625 0.059 0.667 0.201
age=20 0.852 0.080 0.450 0.065 0.646 0.064 0.477 0.111
age=21 0.770 0.073 0.627 0.061 0.730 0.068 0.745 0.088
age=22 0.714 0.070 0.578 0.062 0.488 0.075 0.765 0.078
age=23 0.785 0.065 0.619 0.059 0.631 0.075 0.806 0.073
age=24 0.607 0.061 0.640 0.055 0.476 0.073 0.740 0.071

age=25 0.670 0.058 0.696 0.054 0.672 0.071 0.784 0.069
age=26 0.625 0.055 0.730 0.055 0.615 0.069 0.795 0.063

age=27 0.694 0.056 0.727 0.052 0.626 0.068 0.779 0.066
age=28 0.674 0.052 0.779 0.050 0.668 0.066 0.682 0.060
age=29 0.601 0.053 0.726 0.051 0.698 0.074 0.678 0.058
age=30 0.670 0.049 0.676 0.050 0.565 0.066 0.709 0.058
age=31 0.671 0.050 0.571 0.047 0.483 0.067 0.633 0.055
age=32 0.560 0.048 0.719 0.049 0.512 0.065 0.719 0.060
age=33 0.496 0.048 0.679 0.049 0.464 0.065 0.754 0.059

age=34 0.576 0.048 0.578 0.046 0.434 0.066 0.610 0.056
age=35 0.595 0.049 0.564 0.050 0.473 0.067 0.687 0.060
age=36 0.570 0.049 0.604 0.047 0.504 0.069 0.663 0.054

age=37 0.529 0.049 0.556 0.048 0.408 0.066 0.627 0.056
age=38 0.518 0.047 0.542 0.049 0.398 0.066 0.544 0.056
age=39 0.522 0.050 0.526 0.049 0.461 0.063 0.532 0.061
age=40 0.515 0.052 0.367 0.051 0.263 0.067 0.429 0.063
age=41 0.490 0.053 0.483 0.050 0.382 0.064 0.529 0.066
age=42 0.462 0.055 0.494 0.051 0.467 0.069 0.510 0.066
age=43 0.496 0.054 0.382 0.051 0.379 0.066 0.475 0.067
age=44 0.352 0.058 0.463 0.053 0.312 0.065 0.493 0.071

age=45 0.256 0.055 0.444 0.055 0.325 0.064 0.448 0.071
age=46 0.396 0.057 0.263 0.057 0.358 0.068 0.369 0.072
age=47 0.286 0.058 0.315 0.058 0.275 0.066 0.341 0.077

age=48 0.297 0.059 0.316 0.057 0.341 0.066 0.416 0.075
age=49 0.204 0.060 0.227 0.058 0.181 0.064 0.387 0.082
age=50 0.211 0.061 0.254 0.059 0.309 0.063 0.291 0.077

age=51 0.183 0.058 0.124 0.060 0.114 0.063 0.230 0.079
age=52 0.058 0.055 0.125 0.059 0.151 0.059 -0.051 0.083
age=53 0.075 0.057 0.140 0.059 0.106 0.059 0.066 0.084
age=54 0.073 0.061 0.090 0.060 0.087 0.061 0.060 0.086
age=55 -0.093 0.058 0.004 0.058 -0.069 0.058 -0.113 0.083
age=56 -0.162 0.059 -0.053 0.061 -0.107 0.060 -0.167 0.084
age=57 -0.198 0.057 0.005 0.062 -0.098 0.058  -0.059 0.079
age=58 -0.130 0.059 -0.116 0.061 -0.126 0.058  -0.022 0.094
age=59 -0.223 0.060 -0.175 0.059 -0.223 0.056  -0.183 0.089

age=60 -0.201 0.060 -0.216 0.057 -0.188 0.056  -0.274 0.092
age=61 -0.116 0.062 -0.215 0.061 -0.135 0.057 -0.221 0.091
age=62 -0.341 0.062 -0.107 0.057  -0.197 0.054  -0.300 0.103
age=63 -0.147 0.064 -0.169 0.066  -0.088 0.059 -0.341 0.119
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age=64 -0.228 0.066 -0.268 0.066 -0.194 0.061 -0.520 0.104
age=65 -0.214 0.075  -0.195 0.067 -0.126 0.064  -0.606 0.132
age=66 -0.111 0.070  -0.290 0.068 -0.121 0.064  -0.445 0.116
age=67 -0.158 0.079  -0.304 0.075 -0.153 0.070 -0.416 0.134
age=68 -0.369 0.081  -0.259 0.079  -0.187 0.071 -0.554 0.145
age=69 -0.222 0.093 -0.198 0.078 -0.160 0.076  -0.444 0.156
age=70 -0.187 0.096 -0.151 0.083 -0.081 0.082 -0.348 0.158
age=71 -0.233 0.096 -0.192 0.090 -0.123 0.084 -0.313 0.151
age=72 -0.097 0.096  -0.206 0.086  -0.127 0.081 -0.227 0.168
age=73 -0.096 0.104  -0.045 0.090 0.037 0.087 -0.099 0.161
age=74 -0.292 0.122  -0.094 0.097 -0.082 0.093 0.076 0.219
age=75 -0.142 0.135 -0.122 0.108  -0.049 0.109 -0.337 0.218
age=76 -0.122 0.153  -0.036 0.115 0.088 0.114  -0.380 0.238
age=77 -0.249 0.138  -0.077 0.128  -0.095 0.119 -0.153 0.317
age=78 -0.436 0.173  -0.043 0.132  -0.204 0.129 -0.809 0.345
age=79 -0.308 0.193 0.125 0.142 0.110 0.129 -0.707 0.386
age=80 -0.320 0.178 -0.384 0.172  -0.259 0.155  -0.857 0.394
age=81 -0.320 0.200 -0.093 0.190 -0.111 0.167 -0.464 0.505
age=82 -0.222 0.267  -0.309 0.182 -0.311 0.187 -0.947 0.449
age=83 -0.385 0.417 0.063 0.212 0.137 0.238  -1.250 0.674
age=84 -0.705 0.367 0.055 0.249 0.218 0.271 -0.600 0.779
age=85 -0.444 0.379  -0.053 0.273 0.023 0.282 -0.636 0.717
overall N 63,108 69,501 60,865 30,044
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Table A8. Means of absolute and binary forecast errors ogemnath standard errors (Fig.
Al and S3)

Absolute forecast errors Binary indicator of Binamglicator of
Low education High education positive errors negaérrors
Mean  SE(mean) Mean  SE(mean) Mean SE(mean) Mean eBBJm
(5) (6) () (8) 1) 2) 3) 4)

age=17 1.593 0.048 0.542 0.016 0.215 0.013
age=18 1.625 0.042 1.500 0.289 0.539 0.014 0.223 0.011
age=19 1.655 0.042 1.307 0.153 0.514 0.013 0.260 0.011
age=20 1.623 0.045 1.253 0.082 0.524 0.013 0.246 0.011
age=21 1.573 0.048 1.397 0.066 0.530 0.012 0.238 0.010
age=22 1.583 0.052 1.415 0.058 0.533 0.012 0.239 0.010
age=23 1.624 0.053 1.441 0.054 0.546 0.011 0.232 0.009
age=24 1.552 0.051 1.368 0.054 0.521 0.011 0.233 0.009
age=25 1.551 0.051 1.383 0.052 0.525 0.010 0.225 0.009
age=26 1.560 0.048 1.317 0.048 0.539 0.010 0.221 0.008
age=27 1.571 0.049 1.383 0.051 0.544 0.010 0.216 0.008
age=28 1.589 0.046 1.271 0.046 0.531 0.009 0.204 0.008
age=29 1.756 0.053 1.238 0.044 0.527 0.009 0.223 0.008
age=30 1.540 0.047 1.296 0.045 0.529 0.009 0.216 0.008
age=31 1.510 0.047 1.213 0.041 0.513 0.009 0.225 0.008
age=32 1.503 0.045 1.321 0.047 0.515 0.009 0.231 0.008
age=33 1.469 0.046 1.352 0.046 0.509 0.009 0.233 0.008
age=34 1.477 0.047 1.267 0.042 0.492 0.009 0.238 0.008
age=35 1.536 0.047 1.372 0.045 0.507 0.009 0.249 0.008
age=36 1.568 0.048 1.282 0.040 0.509 0.009 0.242 0.008
age=37 1.521 0.046 1.271 0.042 0.492 0.009 0.250 0.008
age=38 1.515 0.045 1.237 0.042 0.489 0.009 0.246 0.008
age=39 1.488 0.043 1.302 0.045 0.485 0.009 0.268 0.008
age=40 1.535 0.045 1.362 0.043 0.469 0.009 0.272 0.008
age=41 1.498 0.045 1.340 0.050 0.472 0.009 0.262 0.008
age=42 1.603 0.048 1.312 0.050 0.463 0.009 0.277 0.008
age=43 1.531 0.046 1.326 0.048 0.455 0.009 0.273 0.008
age=44 1.521 0.045 1.361 0.052 0.459 0.010 0.284 0.009
age=45 1.536 0.044 1.320 0.052 0.448 0.010 0.293 0.009
age=46 1.567 0.048 1.243 0.054 0.436 0.010 0.291 0.009
age=47 1.555 0.045 1.412 0.054 0.427 0.010 0.312 0.009
age=48 1.543 0.046 1.312 0.054 0.431 0.010 0.293 0.009
age=49 1.492 0.044 1.373 0.060 0.413 0.010 0.315 0.010
age=50 1.571 0.042 1.283 0.053 0.427 0.010 0.321 0.010
age=51 1.590 0.043 1.311 0.056 0.409 0.010 0.335 0.010
age=52 1.488 0.041 1.329 0.059 0.387 0.010 0.338 0.010
age=53 1.522 0.039 1.250 0.062 0.383 0.010 0.343 0.010
age=54 1.586 0.042 1.319 0.060 0.385 0.010 0.355 0.010
age=55 1.549 0.039 1.233 0.059 0.368 0.010 0.377 0.010
age=56 1.574 0.040 1.195 0.061 0.352 0.010 0.385 0.010
age=57 1.547 0.039 1.125 0.057 0.344 0.010 0.379 0.010
age=58 1.510 0.040 1.276 0.070 0.331 0.010 0.395 0.010
age=59 1.498 0.039 1.266 0.063 0.337 0.010 0.405 0.010
age=60 1.468 0.038 1.274 0.067 0.329 0.010 0.405 0.010
age=61 1.516 0.039 1.193 0.067 0.321 0.010 0.401 0.010
age=62 1.416 0.038 1.393 0.072 0.322 0.010 0.407 0.011
age=63 1.513 0.040 1.431 0.087 0.334 0.011 0.404 0.011

28



age=64 1.519 0.042 1.315 0.075 0.317 0.011 0.422 0.012
age=65 1.495 0.044 1.538 0.097 0.329 0.012 0.398 0.012
age=66 1.470 0.043 1.360 0.080 0.332 0.012 0.412 0.012
age=67 1.545 0.048 1.354 0.099 0.320 0.012 0.422 0.013
age=68 1.489 0.049 1.487 0.106 0.310 0.013 0.417 0.014
age=69 1.483 0.053 1.657 0.099 0.316 0.013 0.416 0.014
age=70 1.627 0.056 1.540 0.105 0.336 0.014 0.401 0.014
age=71 1.674 0.056 1.482 0.100 0.344 0.014 0.406 0.015
age=72 1.582 0.053 1.404 0.120 0.339 0.015 0.399 0.015
age=73 1.514 0.059 1.366 0.108 0.368 0.016 0.372 0.016
age=74 1.523 0.064 1.619 0.150 0.347 0.017 0.400 0.018
age=75 1.647 0.076 1.495 0.158 0.341 0.018 0.395 0.018
age=76 1.681 0.076 1.544 0.167 0.377 0.020 0.380 0.020
age=77 1.689 0.080 1.847 0.205 0.363 0.020 0.419 0.021
age=78 1.757 0.082 1.745 0.259 0.368 0.023 0.425 0.023
age=79 1.608 0.087 1.878 0.271 0.371 0.024 0.383 0.024
age=80 1.627 0.113 1.714 0.300 0.305 0.025 0.429 0.027
age=81 1.789 0.109 1.964 0.347 0.364 0.028 0.414 0.029
age=82 1.739 0.129 1.579 0.336 0.312 0.030 0.457 0.033
age=83 1.932 0.157 2.125 0.507 0.416 0.037 0.376 0.036
age=84 2.020 0.181 1.667 0.659 0.318 0.038 0.435 0.040
age=85 1.908 0.193 1.909 0.436 0.315 0.041 0.438 0.044
overall N 60,865 30,044 132,609 132,609
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