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Abstract 

 We analyze how education is associated with earnings and health-related behaviors (HRBs) 
over the adult life cycle using a sample of 18,000 twins. The underlying motive is to improve the 
understanding of to what extent schooling may contribute to increased human welfare over time 
and age through the intermediaries of earnings and HRBs. We find that one additional year of 
schooling is associated with around 5-6 percent higher earnings at ages 35-75 and generally 
improved HRBs for both men and women. Much of the estimated relationships between schooling, 
earnings and HRBs can be traced back to genetic inheritance. Controlling for such inheritance, the 
remaining education-earnings premium is non-linear and increasing with educational level, and the 
education premium in HRBs is mainly concentrated to smoking habits.  
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1 Introduction  
Health and wealth are core components of human welfare and development from an 

individualistic as well a societal perspective. Both these entities may partly be determined 

through genetic inheritance yielding a variety of personal characteristics or via 

intergenerational transfers or bequests, but they are also under the influence of individual 

choices affecting labor market earnings and various health risks. Education is generally 

assumed to increase knowledge and productivity, thereby affecting earnings and economic 

growth. It may also affect health outcomes indirectly if earnings influence health via extended 

consumption boundaries or if people are sorted into occupations with varying health risks 

according to their educational status. If education influences the ability and propensity to 

obtain, process and internalize information on health related behaviors (HRBs), educational 

investments may also be a way of improving individual as well as public health. From this 

perspective, the potential importance of education for improved welfare and development is 

multidimensional and educational choices may affect future health and wealth in parallel and 

interlaced processes. Though several studies have shown that there is an association between 

education and earnings, and studies based on natural experiments or within twin pair 

comparisons indicate that this is causal (see e.g. Card, 1999; Harmon et al., 2003 for 

overviews), there is less knowledge on how this education premium develops over the life 

cycle. There is also a sparser but growing literature on the association between education and 

HRBs, though less is yet known to what extent an education premium also exist for HRBs and 

whether such a premium varies with age (Amin et al. 2013, 2015; Webbink and Visscher, 

2010). Consequently, less is also known about how the relative importance of education for 

earnings and HRBs varies over the life cycle. Hence there is only limited knowledge on the 

magnitude of the returns to education in form of earnings and health related behavior and 

whether these returns increase or decrease with age and over time. Mapping the influences of 

education on health related behavior and earnings over the life cycle would increase the 

understanding of its true societal value.  

  The purpose of this paper is to advance the literature on how education enhance human 

welfare by analyzing the effects of education on earnings and HRBs over the life cycle as well 

as over time for a sample of twins born 1926-1958. Our main ambition is thus to provide a 

more comprehensive picture on the effects of education on future earnings and HRBs and 

how these elements may be interlinked. The basic premise for our analysis postulates that 

education increases knowledge and the ability to gain and process information, which may 
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enhance labor market productivity as well as our capability to positively influence our health 

(or to avoid unnecessary health risks). Consequently, education should affect earnings as well 

as HRBs. It should be stressed that the studied outcomes of earnings and HRBs in essence are 

intermediaries rather than fully capturing welfare. Adopting a within twin pair differencing 

(WTPD) design, we will analyze to what extent the crude associations between education and 

HRBs and earnings could be traced back to family background (family environmental 

conditions and genetic predispositions). By also comparing the results obtained for dizygotic 

(DZ) with those for monozygotic (MZ) twins, we will address the relative importance of 

family environmental background versus genetic inheritance. We will further assess whether 

or not the education-HRB relationship is mediated through (higher) earnings.   

2 Background and Previous Literature   
Education and Earnings 
A general assumption in economics is that education increases knowledge, productivity, and 

efficiency, which all promote earnings and economic growth. Vast empirical evidence 

supports this hypothesis and it is generally shown that there is a positive association between 

education and earnings. The OLS estimates of the education-earnings relationship suggest that 

one additional year of schooling is generally associated with about 5-10 percent higher 

earnings in developed countries such as the United States, the United Kingdom, and Sweden 

(see e.g. summaries by Card, 1999; Harmon et al., 2003; Psacharopoulos and Patrinos, 2004).  

However, the OLS estimates may be biased due to endogenous explanatory variables (in 

particular educational status). The most commonly discussed causes of endogeneity problems 

in OLS estimation of the returns to education are unobserved differences in ability, causing an 

upward bias, and measurement error in schooling, causing a downward bias (Card, 1999).  

 In order to circumvent the well-discussed potential problem of endogeneity, many 

researchers have employed models of instrumental variables (IV), utilizing a variety of 

instruments such as changes in compulsory schooling laws, quarter of birth and school-

leaving age, and proximity to college. The IV estimates of the returns to education are 

commonly found to be larger than the OLS estimates, amounting to about 8-16 percent, 

indicating that measurement error in schooling may be the main cause of endogeneity (e.g. 

Angrist and Krueger, 1991; Card, 1995, Harmon and Walker, 1995; Oreopoulos, 2006). 

  Another approach to analyze the association between education and earnings is to adopt 

the WTPD design. Since twins generally share family environmental conditions and between 
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50 (on average for DZ twins) and 100 (MZ twins) percent of their genes, the WTPD estimates 

will ideally account for differences in unobservable factors related to family environmental 

conditions and genetic inheritance. The WTPD methodology is used in numerous studies, 

which commonly reports WTPD estimates that are on average 20-50 percent smaller than the 

corresponding OLS estimates (e.g. Ashenfelter and Rouse, 1998; Behrman et al., 1994; 

Isacsson, 1999; Miller et al, 1995). Hence it seems as there are underlying childhood family 

environmental conditions and/or genetic inheritance that influence both education and 

earnings. Note, however, that it has also been proposed that family environmental conditions 

and genetic inheritance play a less significant role for the education-earnings association. 

Instead, parts of the reduction in the estimates going from OLS to WTPD estimation have 

been suggested to be a result of measurement error in the schooling variable, which is 

assumed to be amplified when differencing between twins. Addressing the potential problem 

of measurement error, many researchers have chosen to instrument own schooling by reported 

level of own schooling by the co-twin. These estimates are generally found to be significantly 

larger than the WTPD estimates (e.g. Ashenfelter and Krueger, 1994; Ashenfelter and Rouse, 

1998; Behrman et al., 1994; Bonjour et al., 2003; Isacsson, 1999; Miller et al, 1995). However, 

Bound and Solon (1999) argue that the these estimates overestimate the education-earnings 

association. 

 The WTPD methodology rests on the assumption that there are no within-twin 

differences in characteristics that affect both schooling and earnings. Since environmental 

insults may well strike unevenly within twin pairs (e.g. in terms of illnesses or accidents) in 

ways that may well affect, for example, both ability and schooling, the estimates of the returns 

to education in the WTPD model specification could still be biased (upwards, under the 

assumption that the environmental insults affect schooling and earnings in the same direction). 

Suggested differences between twins that could be of importance for the education-earnings 

association are in fact variations in ability, but also in infancy conditions such as birth weight. 

However, controlling for such characteristics have yielded ambiguous results; some 

researchers have found that disregarding birth weight and adolescence ability is significantly 

upward biasing the OLS and WTPD estimates (Behrman and Rosenzweig, 1999; Sandewall et 

al., 2014) whereas other studies do not find evidence of ability bias in the education-earnings 

estimates (Miller et al., 2005). 

 Estimates from previous research are often based on analyses on people of a limited age 

range not following them over longer time periods and may therefore not truly capture the 

total net life time benefit of investment in schooling if, for example, the education-earnings 
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profile is increasing or decreasing with age. Consequently, it is important to identify the 

impact of schooling on earnings over the entire working lifespan as well as how the 

intrafamilial earnings-education variation develops as people grow older. Although the 

economic return to education has been a well-explored topic in applied economics since the 

1950s, the literature on the development of the education-earnings relationship over the life 

cycle is hitherto sparse. In a conceptually close and recent work, Bhuller et al. (forthcoming) 

carefully analyze the education-earnings premium over the life cycle for Norwegian men 

(main sample born 1943-1963). In line with human capital theory the authors find that 

additional schooling yield higher lifetime earnings as well as steeper age-earnings profiles, 

also when making within twin-pair comparisons. Unfortunately Bhuller et al. have no 

information on zygosity of the twin sample, making it impossible to disentangle the relative 

importance of childhood familial environmental conditions and genetic inheritance for the 

association between education and earnings. 

Education and Health-Related Behavior 
Education is not only associated with earnings, but also with non-market outcomes such as 

mortality and health (e.g. Adams et al., 2003; Lundborg, 2013; Meghir and Palme, 2013).  

Education has also been linked to HRBs such as smoking, alcohol consumption, and body 

mass index (BMI), which are all expressions of individual behavior and consumption patterns 

(e.g. Amin et al., 2013, 2015; de Walque, 2007; Kenkel et al., 2006). For example, smoking 

and being overweight and its consequences for various health risks (e.g. cardiovascular 

disease) are leading causes of adult mortality. Moreover, alcohol consumption has been linked 

to more than 200 diseases, injuries and other health conditions (Cancerfonden, 2015; WHO, 

2014, 2015a, 2015b). Therefore, since education could potentially increase knowledge and 

productivity and the ability to gain information on and value health risks, HRBs could be an 

important mediator for the association between schooling and health.  

 Whether the effect of education on health (and HRBs) is causal is however unclear. 

Following Grossman’s (1972) model of demand for the commodity “good health”, each 

individual is endowed with an initial stock of health, which depreciates with age. Since 

education is assumed to increase knowledge, productivity, and efficiency, which can be used 

to endorse health, the stock of health can be reinforced and increased by additional schooling. 

Kenkel et al. (2006) and de Walque (2007) reports that additional schooling decreases the 

likelihood of smoking for individuals in the United States. Both studies use IV estimation 

(using state education and tobacco-control policies or veteran status as instruments), 



 5 

suggesting that the effect also could be causal. On the other hand, it could be that people in 

possession of a greater inherent health stock are more prone to undergo further education, 

suggesting that the causal link between schooling and health and HRBs goes in the opposite, 

or in both, directions.  

 It may also be that childhood family environmental conditions and genetic inheritance 

are of importance for the education-health and HRBs relationships. Cunha and Heckman 

(2007) emphasize the importance of early life conditions and childhood health for the 

production of education capital. Taken together with the large literature reporting associations 

between early life conditions such as birth weight and long-term outcomes such as academic 

performance, earnings and adult health (e.g. Behrman and Rosenzweig, 2004; Black et al. 

2007; Strauss, 2000), it seems as early-life conditions could be an important determinant of 

education, health and HRBs.  Also, in related studies to ours, Amin et al. (2013, 2015) takes 

family environmental conditions and genetic inheritance into account for the education-health 

and HRBs relationship by adopting the WTPD methodology on female MZ twins in the 

United Kingdom as well as MZ twins in the U.S. By OLS estimation the authors find that 

education is positively associated with health and (improved) HRBs. However, differencing 

between twins generally yield estimates that are close to zero and statistically insignificant. 

The implication of these results is that factors operating on the twin level could be explaining 

most of the education-health and HRB relationship. 

 Another explanation for an association between education and health and HRBs may be 

variations in unobserved factors such as time preferences (see e.g. Fuchs, 1982). For example, 

an individual who is more patient and willing to forego instant pleasures in order to harvest 

future returns, may invest more in both schooling and HRBs. If this is the case, there will be 

an association between education and HRBs, but it would not be causal. However, additional 

schooling may affect HRBs directly if education influences the ability and propensity to 

obtain, process and internalize information about HRBs so that individuals become less prone 

to indulge destructive HRBs such as smoking and alcohol consumption. In fact, Kenkel 

(1991) shows that part of the education-HRB relationship (education and smoking, alcohol 

consumption and exercise) can be explained by variations in health knowledge. Notably, the 

lion’s share of the effect of schooling on HRBs remains when health knowledge is controlled 

for.  

 In addition to the possible direct effect of education on HRBs, additional schooling 

could also affect HRBs indirectly if HRBs are expensive in terms of high explicit costs (e.g. 

costs of high quality food intake) and/or large implicit costs (e.g. costs associated with risk of 
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smoking- or alcohol-related afflictions). Moreover, variations in HRBs could also be related 

to socioeconomic status if, for instance, social attitudes and norms related to HRBs varies 

across different socioeconomic groups and educational status. Thus, it does not seem 

farfetched to believe that the association between schooling on health and HRBs may be (at 

least partly) mediated via earnings. In fact, numerous studies report that income and wealth 

are positively correlated with health and HRBs and several studies also imply that this 

relationship could be causal (e.g. Benzeval and Judge, 2001; Ettner, 1994; Fritjers et al., 

2005). Notably, the association between income and health and HRBs may also go in the 

opposite direction (Cutler et al., 2008) if individuals with a greater inherent stock of health or 

better HRBs also have better labor market outcomes.  

 Taken together, the magnitude and the direction of the relationship between education, 

earnings and health and HRBs, as well as its causality, are still uncertain. Since policy 

purposes critically hinges upon whether the estimated health function reflects causal effects of 

socioeconomic factors on health, it is crucial to increase our knowledge of how education, 

earnings and health and HRBs are truly interlinked. We aim to shed some light on this matter 

and provide an upper bound of the effect of education on earnings and HRBs.  

3 Method �ology and Data 
3.1 Empirical Framework 
As stated above, our analytical framework is founded on the basic presumption that schooling 

increases knowledge and the ability to gain and process information, which may enhance 

labor market productivity as well as the capability to positively influence our health (or to 

avoid unnecessary health risks). Such influences should result in higher earnings for well-

educated people in competitive labor markets and also be reflected in their HRB.  Simplifying, 

this would create a direct link between schooling and earnings and HRBs, which could 

empirically be captured and described as follows. Consider the well-known Mincer equation 

of earnings (E) and schooling (S) for a individual (i) of a given age (a) born in family (j): 

𝐸!",! = 𝛽!,! + 𝛽!,!𝑆!" + 𝜀!",!  [1] 

Now, suppose that the education-earnings relationship also incorporates environmental 

background and genetic inheritance additively and separably: 

𝐸!",! = 𝛽!,! + 𝛽!,!𝑆!" + 𝛽!,!𝐹! + 𝛽!,!𝐺!" + 𝑒!",!  [2] 
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where Fj represents family environmental background and Gij represents the genetic 

inheritance. Fj is assumed to be invariant within DZ and MZ twins, whereas Gij may vary 

within DZ but not within MZ twins (since the former (latter) share 50 (100) percent of their 

genes). If 𝐶𝑜𝑟𝑟 𝑆!"𝐹! = 0 and 𝐶𝑜𝑟𝑟 𝑆!"𝐺!" = 0 in the sample (population), the 𝛽!,!!"# will be 

unbiased (consistent). However, as proposed in a vast literature, schooling is also likely to be 

a function of both F and G, which can be formalized as: 

𝑆!" = 𝜇! + 𝜇!𝐹! + 𝜇!𝐺!" + 𝜎!"  [3] 

where 𝜎!" is a random error term. Hence, omitting family background and genetic inheritance 

will yield a biased OLS estimate of the earnings return to schooling.  

 In this study, equation (1) will be estimated for the ages 18-75 by OLS in order to 

obtain the (unconditional) earnings-education association over the life cycle. Note that all 

OLS estimations will also include birth-year fixed effects, minimizing plausible time effects. 

To circumvent the issue of omitted variable bias discussed above, a twin-differencing 

approach (WTPD) may be undertaken. Take the first difference of equation (1) for twin i 

within a pair, i=f,s (first and second twin). Since (MZ) twins within a pair share family 

background and genetic inheritance, 𝐶𝑜𝑟𝑟 𝐹!𝐹! = 1 and 𝐶𝑜𝑟𝑟 𝐺!𝐺! = 1, F and G cancel 

out: 

∆𝐸!,! = 𝛽!,!∆𝑆! + 𝑣!,! [4] 

where Δ is the first difference of twin f and s, ∆𝑆! = ∆𝜎!, and 𝑣!,! = ∆𝜀!",! = ∆𝑒!",!. 𝛽!,!!"# is 

then an unbiased estimator of the earnings returns to schooling for MZ twins, conditioned 

upon that there are no other unobserved differences between related twins that affect both 

schooling and earnings. Equation (4) therefore serves as our main WTPD specification and 

will be estimated for all ages 18-75. Note that, if genetic predispositions are important for the 

education-earnings association, equation (4) will yield biased estimates for the DZ twin 

sample. From this perspective, comparison of the results from DZ and MZ twins will shed 

light on the relative importance of genetics for the association between earnings and 

education.  

  We use equation (1) and (4) also for the analysis of the education-HRB association, in 

which  the dependent variables are BMI, overweight, current smoker, stopped smoking, never 

smoked, risk drinking, and moderate or heavy exercise during leisure time. In order to explore 

the role of earnings for the education-HRB relationship, we also estimate equation (1) and (4) 

including logarithm of current (annual) earnings as an explanatory variable. We have data on 
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HRBs for individuals of age 15 and up. However, to ensure that the estimated relationship is 

capturing the effect of education on HRBs, and not the other way around, we here restrict the 

sample to individuals no younger than 28 years of age, since most people get educated while 

young. We will investigate the education-HRB relationship over age (age groups 28-40, 41-47, 

48-60, and 61-74) as well as time (age group 41-47 in 1973 and 1998-2002). 

3.2 Caveats Using the Twin Differencing Design  
There are potential problems of the WTPD methodology. Analysis of MZ twins is ideally 

founded on the conception that they are “identical” in all respects but the studied outcome (e.g. 

income) and some explanatory variable of interest (e.g. education). This implies that any 

variation in the explanatory variable is randomly distributed among them and that there are no 

underlying confounders. In reality, twins are exposed to variations in their environment 

throughout their lives, from conception (or cell-division for MZ twins) onwards, experiences 

that yield dissimilarities. For instance, placement in the womb affect nutritional intake, and 

the resulting birth weight has been shown to relate to adult cognitive capacity also among MZ 

twins (Bound and Solon, 1999; Behrman and Rosenzweig, 2004; Isacsson, 1999). If cognitive 

capacity governs income and HRBs, and education independently, the assumption of MZ twin 

equality will be violated. Differencing between them, not taking this dissimilarity into account, 

will then yield upward biased estimates on the educational premium. Sandewall et al. (2014) 

tests this assumption for the relationship between education and earnings among Swedish 

male twins. They show that the WTPD estimates decrease by approximately 15 percent when 

cognition is controlled for. The fact that IQ is measured at age 18 when people have already 

made some educational choices, e.g. deciding whether to undergo working or university 

preparatory high school tracks, may imply that some of the measured differences in ability is 

determined or reinforced by variations in schooling. However, Sandewall et al (2014) also 

find a qualitatively similar result when controlling for birth weight (which is also known to 

correlate with height). Following the arguments of Bound and Solon (1999), assuming that 

there are differences in for example cognitive and non-cognitive skills, or other underlying 

confounders operating between twins, but no measurement errors in educational status, the 

WTPD estimates will still provide an upper bound of the effect of education on earnings. In 

this study we admittedly have no access to information on cognitive capacity, but address the 

potential bias by introducing birth weight in a secondary model specification, motivated by 

the literature reporting an association between birth weight and cognition, education, earnings, 

and health. As it has been shown that adult height is correlated with both cognitive and non-
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cognitive skills (Case and Paxson, 2008; Lundborg et al., 2014; Schick and Steckel, 2010), we 

additionally estimate a model in which we include adult height as an explanatory variable. 

Using adult height as a proxy for ability ideally capture at least some of the within-twin 

differences in abilities affecting education, earnings and HRB. 

 Potential measurement errors in the explanatory variables constitute a threat to within 

twin comparisons, which can induce an attenuation bias. In the presence of such errors, the 

bias of the OLS estimator of an explanatory variable is given by 𝜎v/𝜎s, where 𝜎v is the 

variance of the actual misreports and 𝜎S is the variance in the reported value of the 

explanatory variable (see, e.g., Neumark, 1999; Bound and Solon, 1999). In the case of 

classical measurement errors, this bias is inflated when differencing among for example MZ 

twins (Grilches, 1979) and the bias now becomes 𝜎v/[𝜎s (1-ρs)], where ρs is the correlation 

between the reported explanatory variable within twin pairs. Hence, the attenuation bias 

increases in the correlation (ρs), as long as this correlation is positive. Fortunately, Holmlund 

et al. (2011) reports a high reliability ratio for administrative Swedish-based measures of 

schooling (about 0.95), indicating that the problem of measurement error in our data is rather 

small. Since our measure of earnings also is register based, we expect little measurement error 

in earnings as well. Isacsson (2004) have carefully assessed the potential influence of 

measurement errors on earnings in 1987, 1990 and 1993, when differencing among Swedish 

MZ twins born 1926-58. He utilized information collected by Statistics Sweden (1997) who 

matched self-reported educational attainment with the register information for a sample of the 

general population, and whenever there was a mismatch, the respondent were contacted again 

to make a final report that was taken to be “true”. It should be noted that the resulting 

“misclassifications” in the education register, in Isacsson’s study, is based on later self-

reported information and Isacsson states that this procedure “…might overstate the true error 

rate in the information on educational level, since the “true” register is not necessarily 

completely true”, resulting in overstated error corrections. Given the similarities between 

twins in general and monozygotic twins in particular it is also plausible that any 

misclassification from self reports are correlated within a twin pair, which would further 

dampen the bias originating from measurement errors. Taken together this indicates that the 

estimated correction from incorporating measurement errors provided by Isacsson may 

constitute an upper limit of the “true” correction.  That said, Isacsson showed that the 

estimated returns to education for MZ twins from OLS is 5.2 percent, whereas the twins fixed 

results is 2.0 percent. Correcting for non-classical measurement errors (which is a less 

restrictive form of errors than the commonly used classical type of errors mentioned above) 
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leaves the OLS estimate intact whereas the twin fixed effect estimate is increased to 3.1 

percent. Accordingly, taking measurement error into account inflates the fixed effect estimate 

by about 51 percent, but the resulting education premium of 3.1 percent is still almost 70 

percent less than the corresponding OLS estimate of 5.2 percent. Although we unfortunately 

cannot directly address the potential influence of measurement error in years of schooling, we 

will relate our results to the correction presented by Isacsson (2004).  

3.3 Data and Descriptive Statistics 
Sample 
The sample employed in this study comprises twin pairs from the Swedish Twin Registry 

(STR), managed by the Karolinska Institute in Stockholm, Sweden. The STR holds 

information on about 85,000 twin pairs born in Sweden since 1886. The zygosity status of 

twin pairs is based on questions of intrapair similarities in childhood, a method that has shown 

to have approximately 95-98 percent accuracy by studies using DNA validation (for a 

comprehensive description of STR, see Lichtenstein et al., 2002). Via personal identification 

numbers, we merge the STR sample with information on years of schooling and annual 

earnings, provided by Statistics Sweden.  Our main sample is restricted to (same-sex) twin 

pairs with known zygosity (DZ or MZ), born 1926-58. Also restricting the sample to twin 

pairs discordant in years of schooling and with non-missing values of logarithm of earnings 

and birth weight, our full sample comprises observations on 8,998 twin pairs. The HRB 

outcome variables are based on information from two questionnaire waves conducted in 1973 

(the BIRTH study) and around the millennia, 1998-2002, (the SALT study). The variables 

used in this study are described below. 

Variables 

Years of schooling  
The education measure used is years of schooling and is based on register data collected by 

Statistics Sweden from the educational institutions in Sweden 1990 and 2007 for individuals 

still alive in 1990. Years of schooling ranges between 6 and 20. Our sample is restricted to 

twin pairs discordant in years of schooling (i.e. nonzero differences in schooling). To make 

sure that our final sample is not different from the general population of twins (that are both 

concordant and discordant in years of schooling), we re-estimate the OLS specification on a 

sample including both concordant and discordant twin pairs. The obtained results for this 



 11 

extended sample are almost identical to the results for the discordant twin pair sample (not 

shown; available upon request).  

Earnings  

Our measure of income is annual earnings provided by Statistics Sweden and given by 

individual earned taxable income 1968-2007 (deflated to the price level of 2010). Earned 

taxable income includes income from employment, self-employment, parental-leave benefits, 

unemployment insurance, and sickness-leave benefits. Including the last three of these income 

sources serves the purpose of smoothing temporary earnings shifts. The measurement error of 

annual earnings is expected be small, since the data is obtained from registers. In our 

empirical specification we will use logarithm of earnings at ages 18-75, which means that 

twins with zero (annual) incomes are inevitably dropped from the analysis. To also correct for 

plausible extreme outliers, the earnings at each age (18-75) are winsorized at the 1st and 99th 

percentiles (by gender).  

Health-Related Behavior (HRB) Variables 

The HRB outcome variables included in the study are BMI, overweight (BMI>25), current 

smoker, stopped smoking, never smoked, risk drinking (frequently engage in binge 

drinking/heavy alcohol consumption), and moderate or heavy exercise during leisure time, 

which are all binary variables expect for BMI. The HRB variables are self-reported in the 

BIRTH and SALT questionnaire and interview waves, conducted in 1973 and 1998-2002, 

respectively.  

Birth Weight and Adult Height  

Data on birth weight is obtained from the STR BIRTH study, which is available for twins 

born 1926-58 and taken from the birth records. Height is self-reported in STR questionnaires 

from 1963, 1970, 1973 and 1998-2002. 

Descriptive Statistics  
Descriptive statistics for the full sample, born 1926-58, the sample of the BIRTH study (1973) 

and the sample of the SALT study (1998-2002) are presented in Table 1. Generally, the 

averages of the variables are highly similar for MZ and DZ twins, with the exception of that 

the within twin pair difference in years of schooling is slightly lower for MZ twin pairs. There 

are some gender differences in the data; average earnings are lower for females and females 

also seem to be less likely to be overweight and stopped smoking. The primary difference 

between the BIRTH and the SALT samples, apart from the difference in average age, is 
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average years of schooling, which is about 1 year greater for the SALT sample. The SALT 

sample also seems to be more likely to be overweight and exercise, but less likely to smoke 

and engage in risk drinking, which potentially could be explained by that the SALT sample is 

older. 

 
Table 1 
Descriptive statistics  
 Full samplea BIRTH sampleb SALT samplec 

 Males Females Males Females Males Females 
 DZ MZ DZ MZ DZ MZ DZ MZ DZ MZ DZ MZ 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Interview age     35.8 35.6 35.8 35.7 55.3 55.5 55.4 55.3 
     (5.7) (5.7) (5.9) (5.8) (7.8) (7.5) (7.7) (7.6) 

Years of schooling 11.4 11.6 11.1 11.3 10.0 11.2 10.4 10.7 11.6 11.8 11.3 11.5 
 (3.0) (2.9) (2.8) (2.8) (3.2) (3.1) (2.9) (2.9) (3.0) (3.0) (2.8) (2.8) 

Within-twin difference in  3.3 2.9 3.0 2.7 3.9 3.3 3.4 3.1 3.3 2.9 2.9 2.6 
    years of schooling (2.0) (1.7) (1.8) (1.7) (2.2) (1.8) (1.8) (1.7) (2.0) (1.8) (1.7) (1.6) 

Average annual earnings at 251.3 253.9 157.6 161.5         
    age 18-75, TSEKd (95.3) (95.0) (58.5) (58.6)         
Current annual earnings      243.2 248.5 94.1 98.2 315.1 320.4 216.1 219.0 
   TSEK     (113.1) (108.9) (84.3) (87.4) (160.7) (160.4) (91.4) (92.3) 

Birth weight, grams 2,351 2,221 2,185 2,061 2,124 1,971 1,991 1,840 2,308 2,228 2,213 2,059 
 (1,081) (1,037) (1,093) (1,052) (1,225) (1,180) (1,207) (1,168) (1,106) (1,034) (1,072) (1,061) 
Adult height, centimeters 178.4 177.8 165.0 164.5         
 (6.3) (6.4) (5.6) (5.6)         
Health-related behavior (HRB) variables         
BMI     23.4 23.4 21.9 21.7 25.6 25.5 24.5 24.5 
     (2.6) (2.5) (2.9) (2.8) (3.1) (3.0) (3.8) (3.8) 
Overweight (share)     0.25 0.24 0.12 0.11 0.54 0.54 0.36 0.37 
Current smoker (share)     0.34 0.33 0.34 0.35 0.18 0.16 0.20 0.18 
Stopped smoking (share)     0.43 0.43 0.30 0.28 0.68 0.70 0.56 0.59 
Never smoked (share)     0.35 0.37 0.49 0.49 0.33 0.36 0.42 0.43 
Risk drinking (share)     0.60 0.61 0.58 0.58 0.08 0.10 0.04 0.03 
Moderate or heavy exercise during 
(share)leisure time 

    
0.34 0.36 0.24 0.25 0.47 0.46 0.51 0.53 

(share)     

Observations 5,720 2,746 6,096 3,434 2,184 1,172 2,708 1,540 3,196 1,720 3,844 2,388 

Notes: Mean coefficients with standard deviations in parentheses. The sample is balanced in twin pairs and the variables years of schooling and birth weight. The sample is 
unbalanced in annual earnings at all given ages, adult height, and HRB variables. aFull sample used in the analysis of the education-earnings association, includes birth 
cohorts 1926-58. bThe BIRTH sample used in analysis of education-HRB association in 1973, includes twin pairs aged 28-47, born 1926-45. cThe SALT sample used in 
analysis of education-HRB association in 1998-2002, includes twin pairs aged 41-74, born 1926-58. BIRTH and SALT samples are subsamples of the full sample and are 
partly overlapping each other. dEarnings are winsorized at the 1st and 99th percentiles.  

 

4 Results 
4.1 Years of Schooling and Earnings Over the Life Cycle 
OLS and WTPD Estimates of the Education-Earnings Association 
Figures 1.a-b illustrates the OLS and WTPD estimates of the association between years of 

schooling and earnings over the life cycle (ages 18-75) for the pooled sample of DZ and MZ 

twin pairs (coefficients and standard errors in Tables A.1.a-b in Appendix). The estimates are 
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negative for young individuals, which is not surprising since individuals of this age group 

commonly undergo further education. An additional year of schooling for males is associated 

with around 5-6 percent higher earnings from age 35 onward. The female education-earnings 

association peaks at young ages and becomes rather constant at around 6 percent thereafter. 

Since the estimates are positive for the entire age span 28(24)-75 for men (women), it seems 

as earnings variations associated with years of schooling also spills over into retirement, 

indicating that educational status may be of import for economic welfare also after leaving the 

work force at old age.1  

 
Figure 1.a 
OLS and WTPD estimates of the schooling-earnings association with 95% confidence  
intervals, males 

 
 
 
Figure 1.b 
OLS and WTPD estimates of the schooling-earnings association with 95% confidence  
intervals, females 

 
                                                
1 The effective age of retirement in Sweden was 63-66 years 1976-2007 (OECD, 2014). 
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The underlying mechanism behind the gender difference in the estimated education-earnings 

association for relatively young individuals (age 24-38, which is also statistically different) 

may be education-related variations in labor market attachment because of e.g. education-

related variations in fertility and parental leave. If variations in labor market attachment 

among women can be linked to differences in educational status, this could explain the peak 

of the education-earnings association for young women.  In fact, restricting the sample to 

female twin pairs of which both have annual earnings of at least two price base amounts 

(PBA), SEK 84,800, which corresponds to working half time at the lowest wage in Sweden, 

the female education-earnings association over the life cycle tends to become very similar to 

that of males, although smaller in magnitude (results in Appendix, Tables A.2).2 This suggests 

that education-related differences in labor market attachment matter for earnings levels of 

(relatively young) females of the birth cohorts of our sample. Excluding male twins making 

less than two PBAs from age 28 onward yields almost identical OLS estimates as in the 

analysis on the full male sample.  

 Differencing between twins reduces the estimates of the education-earnings associations 

by on around 35 percent for ages 30-75, a result very similar to what Bhuller et al. 

(forthcoming) report in their study, but the trends over the life cycle remains highly similar to 

that of the OLS estimation. This implies that family environmental conditions and genetic 

inheritance (‘family background’) are important for the education-earnings association over 

most of a representative individual’s adult life. Moreover, also in line with previous literature 

(see Section 2), the results imply that disregarding family background will de facto yield 

biased estimates. The influences of family background on the education-earnings association 

also appear to remain rather constant over the ages 30-75, suggesting that unobserved 

characteristics, e.g. cognitive and non-cognitive skills, that originates from family background 

factors are rather constant over the adult lifespan.  

 

                                                
2 The PBA is a measure commonly used in Swedish law to define benefits and public insurance terms. It strictly 
follows the consumer price index over time and amounted to SEK 42,400 (or about USD 6,000) in 2010. Two 
PBAs is a relatively low income in Sweden. A study of seven major labor market negotiation sectors in 2004 
(there are no legislated minimum wages in Sweden, but wages are set by negotiations between unions and 
employer organizations) showed that the very lowest monthly full-time salary was 12,790 SEK (Skedinger, 
2006). On an annual basis, two PBAs is about 50 percent of this amount. Hence, the income restriction excludes 
individuals whose total annual earnings do not exceed the revenue from working half time at the lowest wage. 
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Figure 2.a 
OLS and WTPD estimates of the schooling-earnings association, comparison of DZ and MZ  
twin pairs, males 

 
 
Figure 2.b 
OLS and WTPD estimates of the schooling-earnings association, comparison of DZ and MZ  
twin pairs, females 

 
 

The results hitherto indicate that schooling matter for earning levels over most of the adult 

lifespan, also when taking family background into account. In order to investigate whether the 

reduction in the estimates going from OLS to WTPD estimation depends relatively more on 

family environmental conditions or genetic inheritance, we compare DZ with MZ twin pairs.  

Figures 2.a-b illustrates the OLS and WTPD estimates obtained from separate analyses on the 
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DZ and MZ twin pair samples (coefficients and standard errors in Tables A.1.a-b in 

Appendix). The OLS estimates for both twin samples are nearly identical, indicating that 

there are no differences in the variations in the DZ and MZ twin pair samples from this 

respect. Moving from OLS to WTPD estimation for the DZ twin pair sample decreases the 

estimates by on average 25 percent for ages 30-75. The corresponding reduction in the male 

(female) MZ twin pair estimates is around 65 (50) percent. The differences between the 

WTPD estimates obtained for the respective DZ and MZ twin sample are statistically 

significant for males aged 30-75. The results for females are less precise, but the WTPD 

estimates for the MZ twin pair sample are smaller in magnitude than the corresponding 

estimates for the DZ twin pair sample over most of the adult lifespan. When restricting the 

sample to female twins having annual earnings of at least two PBAs, the estimates for the MZ 

twin pair sample are statistically significantly lower than the corresponding estimates 

obtained for the DZ twin pair sample for ages around 40-60 (not shown, results available 

upon request).  

 Although a positive and statistically significant relationship between years of schooling 

and earnings remain when differencing between MZ twins, the effect of schooling on earnings 

seems to be rather small. According to our results, one additional year of schooling is 

associated with around 2 (3) percent higher earnings from around age 35 onward for men 

(women), implying that the returns to schooling may be lower than previously often reported. 

Taking the potential bias of measurement error into account, however, the WTPD estimates 

for the MZ twin pair sample may be underestimated by as much as one third (see Section 3.2), 

suggesting that one year of additional schooling is associated with between around 2 and 3 (3 

and 4.5) percent higher average annual earnings from around age 35 onward for men 

(women). 

Unobserved Differences Between Twins and the Education-Earnings 

Association 

The hitherto presented estimates obtained from differencing between twins may still have bias 

if there are unobserved differences between twins (that is not differenced out in our base 

specification) that affects both education and earnings. Hence, given the assumption of no 

measurement error, the estimates provide an upper bound of the education-earnings 

association over the life cycle. To potentially tighten the upper bound further, we re-estimate 

the models including an additional explanatory variable: (1) birth weight and (2) adult height. 

Differences in birth weight between twins give indications of potential variations in infancy 
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and in utero conditions, which have shown to be correlated with long-term outcomes such as 

variations in education and earnings. Adult height has shown to be strongly correlated with 

cognitive and non-cognitive skills by a vast literature; hence, variations in adult height will 

here work as a proxy for variations in ability.  

 
Table 2 
OLS and WTPD estimates for the education-birth weight and education-adult height associations, pooled sample 
 Males Females 

Monozygotic twins  OLS WTPD OLS WTPD 
OLS 

WTPD 
Explanatory variable (1) (2) (3) (4) (5) (6) (7) (8) 

 
 

(9) 
(10) 
(11) 
(12) 

 
Birth weight (hg) 0.010*** (0.003) 0.036** (0.014) 0.013*** (0.003) 0.037*** (0.012) 
N 8,466 8,466 9,530 9,530 
 
Adult height (dm) 0.636*** (0.059) 0.476*** (0.118) 0.526*** (0.055) 0.267** (0.108) 
N 7,336 7,336 8,702 8,702 
Notes: Dependent variable is years of schooling. Columns 1-8 present the coefficients (unevenly numbered columns) and standard errors 
(evenly numbered columns) obtained from ordinary least squares (OLS) and within twin-pair fixed effects (WTPD) estimations of the 
education-birth weight and education-adult height relationships. All OLS specifications include birth year fixed effects. Observations (N) 
include all twins, i.e. twins that are discordant and concordant in birth weight or adult height. Balanced samples. Standard errors are clustered 
at the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1. 

 

 The average WTPD difference in birth weight for our full sample is between 250-300 

grams, so even MZ twins do differ in birth weight. The average difference in adult height is 

about 5 (2) centimeters for DZ (MZ) twins. We have information on adult height for nearly 90 

percent of the full sample of twin pairs and about 85 percent of this subsample of twin pairs 

are discordant in adult height. The OLS (WTPD) estimates obtained from regressing birth 

weight (in hectograms, hg) on years of schooling in our sample are 1.0 (3.6) and 1.3 (3.7) 

percent for males and females, respectively (see Table 2). This suggests that WTPD 

differences in birth weight are more important for variations in educational status than 

differences in birth weight across unrelated individuals. However,  introducing birth weight 

into our models yields close to identical estimates over the entire life cycle as those obtained 

in the base specification (coefficients and standard errors in Tables A.3.a-b in Appendix). 

Comparing this with the results of Sandewall et al. (2014), we find no evidence of ability bias 

that can be reduced by introducing birth weight as a covariate in the regression equations. 

 Regressing adult height on years of schooling shows that being 10 centimeter taller is 

associated with about 0.6 (0.5) additional years of schooling for males (females). Differencing 

between twins reduces the estimate to about 0.5 (0.3) for males (females). Therefore, height 

seems to matter for educational status, but introducing adult height into the equations (1) and 

(4) does not alter the estimates significantly whatsoever (coefficients and standard errors in 

Tables A.4.a-b in Appendix). Hence, we find no evidence of an ability bias that can be 

reduced by using height as a proxy for cognitive and noncognitive skills in the education-
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earnings association. Taken together, we can conclude that our estimates obtained in our base 

specification are not significantly influenced by unobserved differences between twins (or 

across unrelated individuals) represented (or proxied) by birth weight or adult height.  

Nonlinearity in the Education-Earnings Association 
Hitherto we have assumed a linear effect of additional years of schooling on earnings. 

However, the potential effect of education may very well vary over the schooling distribution. 

To investigate this, we perform spline regressions of equation (4) for three categories of 

education: (1) low level of education: up to 9 years of schooling; (2): medium level of 

education: more than 9 and up to 12 years of schooling; and (3) high level of education: more 

than 12 years of schooling (results in Figures 3.a-b and Tables A.5 and A.6.a-b in Appendix). 

The education-earnings premium for men aged 40 and older in our sample is concentrated to 

the upper end of the education distribution, with a very small or zero premium for the lowest 

level. The WTPD estimates for the medium and high level amounts to around 4-8 percent 

higher annual earnings for one additional year of schooling at age 40 onward. Dividing the 

samples by zygosity, the education-earnings premium is shown to be concentrated to the 

highest level of education for male MZ twins, amounting to around 5-6 percent higher annual 

earnings for one additional year of schooling (in Table A.6.a in Appendix). For women, the 

WTPD estimates for the low level category is significant and around 5 percent at age 40 and 

onward. However, it seems as the education premium is concentrated to the highest level of 

education also for women, with estimates of around 6-9 percent at ages 40-75 (with similar 

results when subdividing the sample by zygosity, see Table A.6.b in Appendix). In summary, 

the education-earnings premium is generally strongest at higher levels of education.  
Figure 3.a 
Nonlinearity in the education-earnings association, males 
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Figure 3.b 
Nonlinearity in the education-earnings association, females 

 
In addition, to make sure that the results for our baseline specification is not driven by 

extreme outliers in years of schooling (which the results here could imply), we re-estimate 

equation (1) and (4) for a trimmed sample in which we impose the restriction of within twin 

pair difference in schooling is maximum 4 years. In doing this, the OLS and WTPD estimates 

are not significantly different from the results of the full sample (in Table A.7 in Appendix).  

4.2 Years of Schooling and Health-Related Behaviors 
OLS and WTPD estimates of the Education-HRB Association 
The OLS and WTPD estimates of the association between years of schooling and HRBs for 

the BIRTH and SALT sample are presented in Tables 3.a-b and 4.a-b. Overall the OLS 

estimates suhows that one additional year of schooling is associated with lesser likelihood of 

being overweight and currently smoke. Years of schooling is positively correlated with 

stopped smoking, never smoked and moderate or heavy exercise during leisure time, although 

the latter estimate is rather small in magnitude. No apparent association between education 

and risk drinking behavior is found (which, however, could partly be because of low variation 

in risk drinking). Nevertheless, years of schooling seems to be associated with HRBs in a way 

that potentially could promote improved health, since additional schooling is generally 

negatively (positively) associated with destructive (improved) HRBs.  

 Differencing between twins reduces most of the estimates in about half and some of the 

estimates also become statistically insignificant. However, a statistically significant 

relationship remains for the outcome variables overweight, current smoker, and stopped 

smoking (and never smoked) for males included in the BIRTH (SALT) sample. In fact, the 
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WTPD estimates for current smoker and stopped smoking are not significantly different from 

the OLS estimates for the BIRTH sample, indicating that family background have little (or 

no) influence on the association between these variables for this group at this point in time.  

  The OLS estimates obtained from separate analyses on the DZ and MZ twin pairs are 

generally not statistically significantly different for men, suggesting that there are no 

systematic dissimilarities in the variations in the two twin pair samples from this respect. The 

WTPD estimates for the DZ twin pair samples are on average 35-40 percent smaller 

compared to the corresponding OLS estimates, suggesting that at least about one third of the 

association between education and HRBs can be explained by family environmental 

conditions and/or genetic inheritance. Interestingly, most of the WTPD estimates for the MZ 

twin pair sample, which have identical genes, are smaller than those of the DZ twin pair 

sample, and several coefficients are also statistically insignificant. Hence a considerable part 

of the education-HRB association can be explained by genetic inheritance. In a closely related 

study, Amin et al. (2013) et al. report OLS estimates for MZ female twins that are generally 

larger in magnitudes (in absolute values) than the estimates obtained in our study, but overall 

the signs of the coefficients are the same (note that not all outcome variables are directly 

comparable). But, as for the female MZ twins of the SALT sample in our study (which have 

similar average age, 55.5, as the sample used by Amin et al.), the authors find no evidence of 

a relationship between education and HRBs when differencing between MZ female twins.  

 In contrast to females, the WTPD estimates for current smoker and stopped smoking at 

age 28-47 remain (statistically significantly) different from zero for the MZ male twins. In 

fact, it appears as that the likelihood of smoking generally decreases with additional schooling 

for males (although some of the estimates are imprecise). Since smoking is one of the leading 

causes of adult mortality, additional investment in education could therefore be one of the 

channels through which public health is enhanced. However, the potential effect of additional 

schooling on smoking habits is, according to the WTPD estimates, rather small and thus the 

economic significance is as well. Yet, it is possible that twins affect each other in terms of 

behaviors, which could mean that the true effects of education on HRBs are underestimated. 

 

If HRBs are expensive or if the social norms for HRBs vary across socioeconomic groups and 

educational status, it does not seem farfetched to believe that earnings may be mediating the 

association between education and HRBs (see discussion in Section 2). In order to investigate 

this possibility, we re-estimate the models and include log of current annual earnings as an 
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explanatory variable.3 However, including current annual earnings as an explanatory variable 

generally does not change the coefficients significantly (see Tables 3-4).4 5 Hence, the 

association between education and HRBs do not appear to be mediated via earnings, neither 

variations between related individuals (twins) nor variations between unrelated individuals.  

 

                                                
3 Since some of the individuals included in the BIRTH and SALT samples may have zero earnings at some ages, 
the sample here will be a subsample of the full sample. However, the difference in sample sizes is very small. 
(the reduction in sample sizes for males and females of the BIRTH and SALT samples, respectively, are at most 
two twin pairs). 
4 For results on regression of current earnings on HRBs, please see Tables A.8.a-b in Appendix. 
5 Since dividing the samples by age groups results in small sample sizes, we perform this part of the analysis 
mainly on pooled samples (i.e. we do not separate DZ and MZ twin pairs). 
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Table 3.a 
OLS and WTPD estimates of the education-HRB association, BIRTH study 1973, males 
Outcome variable: BMI Over-

weight 
Current 
smoker 

Stopped 
smoking 

Never 
smoked 

Risk 
drinking 

Exercise  

 (1) (2) (3) (4) (5) (6) (7) 
Panel A.1: OLS, all twins 
years of schooling (no covariates) -0.103*** -0.014*** -0.018*** 0.021*** 0.012*** -0.002 0.010*** 
 (0.015) (0.002) (0.002) (0.004) (0.003) (0.003) (0.003) 
years of schooling -0.105*** -0.013*** -0.017*** 0.018*** 0.013*** -0.004 0.008*** 
 (0.015) (0.002) (0.003) (0.004) (0.003) (0.004) (0.003) 
log(current earnings) -0.020 -0.019 -0.019 0.050* -0.009 0.044* 0.037** 
 (0.103) (0.016) (0.019) (0.028) (0.019) (0.026) (0.018) 
Panel A.2: WTPD, all twins 
years of schooling (no covariates) -0.036** -0.007** -0.013*** 0.022*** 0.004 -0.004 0.012*** 
 (0.017) (0.003) (0.003) (0.006) (0.003) (0.005) (0.004) 
years of schooling -0.038** -0.008*** -0.012*** 0.018*** 0.006* -0.007 0.011*** 
 (0.018) (0.003) (0.004) (0.006) (0.003) (0.005) (0.004) 
log(current earnings) 0.200* 0.041* -0.014 0.070** -0.015 0.041 0.024 
 (0.109) (0.021) (0.025) (0.035) (0.023) (0.038) (0.024) 
No. of twins full sample 3,288 3,288 3,310 1,480 3,348 2,008 3,322 
No. of twins earnings sample 3,160 3,160 3,186 1,410 3,218 1,938 3,194 
Panel B.1: OLS, DZ twins 
years of schooling (no covariates) -0.122*** -0.016*** -0.016*** 0.019*** 0.009*** -0.001 0.010*** 
 (0.018) (0.003) (0.003) (0.005) (0.003) (0.004) (0.003) 
years of schooling -0.123*** -0.016*** -0.014*** 0.014*** 0.011*** -0.003 0.009*** 
 (0.019) (0.003) (0.003) (0.005) (0.003) (0.005) (0.003) 
log(current earnings) -0.048 -0.011 -0.040* 0.082** -0.003 0.033 0.033 
 (0.125) (0.020) (0.023) (0.033) (0.023) (0.031) (0.022) 
Panel B.2: WTPD, DZ twins 
years of schooling (no covariates) -0.061*** -0.010*** -0.013*** 0.022*** 0.003 -0.003 0.015*** 
 (0.022) (0.004) (0.004) (0.007) (0.004) (0.006) (0.004) 
years of schooling -0.062*** -0.011*** -0.011*** 0.017** 0.006 -0.005 0.014*** 
 (0.024) (0.004) (0.004) (0.007) (0.004) (0.007) (0.005) 
log(current earnings) 0.167 0.032 -0.021 0.094** -0.023 0.019 0.020 
 (0.135) (0.025) (0.029) (0.039) (0.029) (0.045) (0.029) 
No. of twins full sample 2,132 2,132 2,158 946 2,180 1,288 2,162 
No. of twins earnings sample 2,036 2,036 2,062 890 2,080 1,234 2,064 
Panel C.1: OLS, MZ twins 
years of schooling (no covariates) -0.068*** -0.010** -0.022*** 0.023*** 0.018*** -0.004 0.010** 
 (0.025) (0.004) (0.004) (0.007) (0.005) (0.006) (0.005) 
years of schooling -0.071*** -0.009** -0.023*** 0.026*** 0.017*** -0.007 0.006 
 (0.025) (0.004) (0.005) (0.008) (0.005) (0.006) (0.005) 
log(current earnings) 0.068 -0.033 0.025 -0.039 -0.004 0.074 0.058* 
 (0.175) (0.030) (0.034) (0.057) (0.035) (0.050) (0.033) 
Panel C.2: WTPD, MZ twins 
years of schooling (no covariates) 0.028 -0.001 -0.013** 0.020* 0.007 -0.007 0.005 
 (0.022) (0.004) (0.006) (0.010) (0.005) (0.009) (0.006) 
years of schooling 0.025 -0.002 -0.013** 0.019* 0.007 -0.011 0.005 
 (0.022) (0.004) (0.007) (0.011) (0.005) (0.009) (0.006) 
log(current earnings) 0.394** 0.075** 0.005 -0.008 0.013 0.103 0.028 
 (0.159) (0.038) (0.051) (0.088) (0.035) (0.069) (0.036) 
No. of twins full sample 1,156 1,156 1,152 534 1,168 720 1,160 
No. of twins earnings sample 1,124 1,124 1,124 520 1,138 704 1,130 

Notes:  Columns 1-7 present the coefficients and standard errors of years of schooling, obtained from ordinary least squares (OLS) and within twin-pair fixed 
effects (WTPD) estimations of the education-HRB association for men. All OLS specifications include birth year fixed effects. Standard errors are clustered at 
the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1.  
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Table 3.b 
OLS and WTPD estimates of the education-HRB association, BIRTH study 1973, females 

Outcome variable: BMI Over-
weight 

Current 
smoker 

Stopped 
smoking 

Never 
smoked 

Risk 
drinking Exercise  

 (1) (2) (3) (4) (5) (6) (7) 
Panel A.1: OLS, all twins 
years of schooling (no covariates) -0.109*** -0.010*** -0.011*** 0.017*** -0.000 0.003 0.006** 
 (0.015) (0.002) (0.003) (0.004) (0.003) (0.004) (0.002) 
years of schooling -0.100*** -0.009*** -0.016*** 0.021*** 0.005 0.002 0.008** 
 (0.017) (0.002) (0.003) (0.005) (0.003) (0.005) (0.003) 
log(current earnings) -0.018 -0.006 0.026*** -0.031** -0.012 0.015 -0.015* 
 (0.052) (0.005) (0.009) (0.015) (0.009) (0.015) (0.009) 
Panel A.2: WTPD, all twins 
years of schooling (no covariates) -0.052*** -0.005** -0.006* 0.006 0.000 -0.007 0.005 
 (0.018) (0.002) (0.003) (0.006) (0.003) (0.006) (0.003) 
years of schooling -0.053** -0.007** -0.005 0.011 0.000 -0.001 0.006 
 (0.023) (0.003) (0.004) (0.007) (0.004) (0.007) (0.004) 
log(current earnings) -0.047 -0.009 0.019 -0.006 -0.027** 0.012 -0.017 
 (0.060) (0.007) (0.012) (0.021) (0.011) (0.019) (0.010) 
No. of twins full sample 4,150 4,150 4,212 1,454 4,228 1,588 4,200 
No. of twins earnings sample 2,666 2,666 2,710 940 2,722 1,104 2,712 
Panel B.1: OLS, DZ twins 
years of schooling (no covariates) -0.124*** -0.011*** -0.013*** 0.022*** -0.001 0.001 0.008*** 
 (0.018) (0.002) (0.003) (0.006) (0.003) (0.006) (0.003) 
years of schooling -0.109*** -0.010*** -0.017*** 0.021*** 0.005 -0.001 0.010*** 
 (0.022) (0.003) (0.004) (0.007) (0.004) (0.007) (0.004) 
log(current earnings) -0.057 -0.011 0.022** -0.014 -0.016 0.010 -0.016 
 (0.069) (0.007) (0.011) (0.019) (0.012) (0.018) (0.011) 
Panel B.2: WTPD, DZ twins 
years of schooling (no covariates) -0.072*** -0.008** -0.008** 0.015** -0.002 -0.012 0.007* 
 (0.025) (0.003) (0.004) (0.008) (0.004) (0.007) (0.004) 
years of schooling -0.064** -0.008** -0.008 0.016* -0.001 -0.008 0.007 
 (0.031) (0.004) (0.005) (0.009) (0.005) (0.009) (0.005) 
log(current earnings) -0.044 -0.015 0.021 -0.001 -0.027* 0.016 -0.026* 
 (0.087) (0.009) (0.015) (0.026) (0.014) (0.023) (0.013) 
No. of twins full sample 2,646 2,646 2,688 880 2,700 966 2,682 
No. of twins earnings sample 1,692 1,692 1,722 586 1,730 684 1,724 
Panel C.1: OLS, MZ twins 
years of schooling (no covariates) -0.084*** -0.007*** -0.010** 0.009 0.003 0.008 0.000 
 (0.023) (0.003) (0.004) (0.007) (0.005) (0.007) (0.004) 
years of schooling -0.091*** -0.009*** -0.015*** 0.022*** 0.004 0.008 0.003 
 (0.028) (0.003) (0.005) (0.008) (0.006) (0.009) (0.005) 
log(current earnings) 0.030 0.001 0.031* -0.055** -0.006 0.027 -0.014 
 (0.074) (0.008) (0.016) (0.024) (0.016) (0.027) (0.014) 
Panel C.2: WTPD, MZ twins 
years of schooling (no covariates) -0.011 0.001 -0.002 -0.011 0.005 0.001 0.001 
 (0.021) (0.003) (0.005) (0.008) (0.005) (0.009) (0.005) 
years of schooling -0.029 -0.003 0.001 -0.002 0.003 0.013 0.003 
 (0.027) (0.004) (0.006) (0.009) (0.007) (0.011) (0.007) 
log(current earnings) -0.054 0.001 0.016 -0.018 -0.028 0.001 0.001 
 (0.052) (0.011) (0.018) (0.035) (0.018) (0.035) (0.016) 
No. of twins full sample 1,504 1,504 1,524 574 1,528 622 1,518 
No. of twins earnings sample 974 974 988 354 992 420 988 

Notes:  Columns 1-7 present the coefficients and standard errors of years of schooling, obtained from ordinary least squares (OLS) and within twin-pair fixed 
effects (WTPD) estimations of the education-HRB association for men. All OLS specifications include birth year fixed effects. Standard errors are clustered at 
the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1. 
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Table 4.a 
OLS and WTPD estimates of the education-HRB association, SALT study 1998-2002, males 
Outcome variable: BMI Over-

weight 
Current 
smoker 

Stopped 
smoking 

Never 
smoked 

Risk 
drinking 

Exercise  

 (1) (2) (3) (4) (5) (6) (7) 
Panel A.1: OLS, all twins 
years of schooling (no covariates) -0.104*** -0.018*** -0.014*** 0.019*** 0.016*** 0.004 0.006** 
 (0.015) (0.003) (0.002) (0.004) (0.003) (0.005) (0.003) 
years of schooling -0.111*** -0.020*** -0.012*** 0.015*** 0.016*** 0.004 0.003 
 (0.016) (0.003) (0.002) (0.004) (0.003) (0.006) (0.003) 
log(current earnings) 0.083 0.034** -0.035*** 0.065*** 0.003 0.005 0.043*** 
 (0.083) (0.014) (0.012) (0.020) (0.015) (0.026) (0.013) 
Panel A.2: WTPD, all twins 
years of schooling (no covariates) -0.029 -0.009*** -0.008*** 0.011** 0.009*** -0.005 0.006 
 (0.019) (0.003) (0.003) (0.005) (0.003) (0.006) (0.004) 
years of schooling -0.035* -0.011*** -0.007** 0.009* 0.009*** -0.006 0.003 
 (0.019) (0.003) (0.003) (0.005) (0.003) (0.006) (0.004) 
log(current earnings) 0.088 0.030* -0.030** 0.047** 0.004 0.029 0.048*** 
 (0.099) (0.017) (0.014) (0.023) (0.016) (0.037) (0.018) 
No. of twins full sample 4,850 4,850 4,414 1,814 4,414 404 4,880 
No. of twins earnings sample 4,800 4,800 4,366 1,800 4,366 402 4,828 
Panel B.1: OLS, DZ twins 
years of schooling (no covariates) -0.111*** -0.019*** -0.014*** 0.017*** 0.015*** 0.001 0.004 
 (0.019) (0.003) (0.002) (0.005) (0.003) (0.007) (0.003) 
years of schooling -0.122*** -0.022*** -0.012*** 0.012** 0.016*** 0.001 0.001 
 (0.020) (0.003) (0.003) (0.005) (0.003) (0.007) (0.003) 
log(current earnings) 0.130 0.043** -0.026* 0.072*** -0.017 -0.016 0.054*** 
 (0.102) (0.017) (0.015) (0.027) (0.019) (0.039) (0.016) 
Panel B.2: WTPD, DZ twins 
years of schooling (no covariates) -0.039 -0.013*** -0.010*** 0.010* 0.010*** -0.006 0.003 
 (0.024) (0.004) (0.003) (0.006) (0.004) (0.008) (0.004) 
years of schooling -0.048* -0.015*** -0.008** 0.007 0.010*** -0.008 -0.001 
 (0.026) (0.004) (0.004) (0.006) (0.004) (0.008) (0.005) 
log(current earnings) 0.121 0.035 -0.027 0.062* -0.006 0.030 0.065*** 
 (0.135) (0.023) (0.018) (0.036) (0.024) (0.054) (0.023) 
No. of twins full sample 3,160 3,160 2,830 1,168 2,830 264 3,174 
No. of twins earnings sample 3,132 3,132 2,804 1,160 2,804 264 3,144 
Panel C.1: OLS, MZ twins        
years of schooling (no covariates) -0.088*** -0.014*** -0.015*** 0.022*** 0.016*** 0.007 0.009** 
 (0.026) (0.005) (0.004) (0.007) (0.004) (0.009) (0.004) 
years of schooling -0.085*** -0.014*** -0.012*** 0.020*** 0.014*** 0.006 0.007 
 (0.027) (0.005) (0.004) (0.007) (0.005) (0.010) (0.004) 
log(current earnings) -0.018 0.014 -0.048** 0.059** 0.040** 0.052 0.027 
 (0.138) (0.023) (0.020) (0.030) (0.020) (0.040) (0.023) 
Panel C.2: WTPD, MZ twins 
years of schooling (no covariates) -0.005 0.000 -0.005 0.012 0.008* 0.000 0.012** 
 (0.026) (0.005) (0.005) (0.009) (0.005) (0.011) (0.006) 
years of schooling -0.005 0.000 -0.004 0.012 0.007 0.000 0.011* 
 (0.027) (0.005) (0.005) (0.009) (0.005) (0.011) (0.006) 
log(current earnings) 0.044 0.029 -0.033 0.033 0.023 0.038 0.018 
 (0.123) (0.022) (0.022) (0.028) (0.015) (0.035) (0.031) 
No. of twins full sample 1,690 1,690 1,584 646 1,584 140 1,706 
No. of twins earnings sample 1,668 1,668 1,562 640 1,562 138 1,684 

Notes:  Columns 1-7 present the coefficients and standard errors of years of schooling, obtained from ordinary least squares (OLS) and within twin-pair fixed 
effects (WTPD) estimations of the education-HRB association for men. All OLS specifications include birth year fixed effects. Standard errors are clustered at 
the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1.  
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Table 4.b 
OLS and WTPD estimates of the education-HRB association, SALT study 1998-2002, females 

Outcome variable: BMI Over-
weight 

Current 
smoker 

Stopped 
smoking 

Never 
smoked 

Risk 
drinking Exercise  

 (1) (2) (3) (4) (5) (6) (7) 
Panel A.1: OLS, all twins 
years of schooling (no covariates) -0.118*** -0.015*** -0.018*** 0.025*** 0.011*** -0.001 0.003 
 (0.019) (0.002) (0.002) (0.004) (0.002) (0.002) (0.002) 
years of schooling -0.110*** -0.014*** -0.018*** 0.023*** 0.014*** -0.001 0.003 
 (0.020) (0.002) (0.002) (0.005) (0.003) (0.002) (0.003) 
log(current earnings) -0.139 -0.004 -0.002 0.036 -0.053*** -0.010 0.009 
 (0.115) (0.015) (0.011) (0.028) (0.015) (0.013) (0.015) 
Panel A.2: WTPD, all twins 
years of schooling (no covariates) -0.036 -0.003 -0.007*** 0.012* 0.002 -0.001 -0.001 
 (0.024) (0.003) (0.003) (0.006) (0.003) (0.003) (0.004) 
years of schooling -0.030 -0.003 -0.007** 0.010 0.003 -0.000 -0.001 
 (0.025) (0.003) (0.003) (0.006) (0.003) (0.003) (0.004) 
log(current earnings) -0.166 -0.016 -0.015 0.042 -0.021 -0.030* 0.006 
 (0.137) (0.021) (0.014) (0.035) (0.017) (0.016) (0.021) 
No. of twins full sample 6,026 6,026 6,190 1,948 6,190 1,064 6,166 
No. of twins earnings sample 5,904 5,904 6,070 1,908 6,070 1,040 6,044 
Panel B.1: OLS, DZ twins 
years of schooling (no covariates) -0.118*** -0.016*** -0.019*** 0.028*** 0.012*** -0.002 0.006* 
 (0.024) (0.003) (0.002) (0.006) (0.003) (0.003) (0.003) 
years of schooling -0.112*** -0.015*** -0.020*** 0.028*** 0.016*** -0.002 0.007** 
 (0.025) (0.003) (0.003) (0.006) (0.003) (0.003) (0.003) 
log(current earnings) -0.129 -0.009 0.013 0.012 -0.070*** 0.003 -0.005 
 (0.146) (0.019) (0.015) (0.035) (0.018) (0.014) (0.019) 
Panel B.2: WTPD, DZ twins 
years of schooling (no covariates) -0.064** -0.008* -0.011*** 0.021*** 0.004 -0.002 0.001 
 (0.032) (0.004) (0.003) (0.008) (0.004) (0.004) (0.004) 
years of schooling -0.061* -0.007 -0.011*** 0.019** 0.006 -0.002 0.001 
 (0.034) (0.004) (0.003) (0.008) (0.004) (0.004) (0.005) 
log(current earnings) -0.136 -0.012 -0.013 0.047 -0.047** -0.020 0.005 
 (0.186) (0.027) (0.018) (0.045) (0.021) (0.018) (0.026) 
No. of twins full sample 3,706 3,706 3,816 1,140 3,816 612 3,802 
No. of twins earnings sample 3,628 3,628 3,740 1,112 3,740 592 3,724 
Panel C.1: OLS, MZ twins        
years of schooling (no covariates) -0.108*** -0.012*** -0.014*** 0.015* 0.008* -0.000 -0.001 
 (0.031) (0.004) (0.003) (0.008) (0.004) (0.003) (0.004) 
years of schooling -0.098*** -0.012*** -0.013*** 0.013 0.010** 0.001 -0.003 
 (0.032) (0.004) (0.003) (0.008) (0.004) (0.003) (0.004) 
log(current earnings) -0.148 0.005 -0.025 0.062 -0.023 -0.025 0.033 
 (0.185) (0.024) (0.018) (0.049) (0.025) (0.023) (0.025) 
Panel C.2: WTPD, MZ twins        
years of schooling (no covariates) 0.019 0.005 0.001 -0.007 -0.001 0.001 -0.006 
 (0.030) (0.005) (0.004) (0.009) (0.005) (0.006) (0.006) 
years of schooling 0.029 0.006 0.001 -0.008 -0.002 0.002 -0.006 
 (0.031) (0.005) (0.004) (0.009) (0.005) (0.006) (0.006) 
log(current earnings) -0.197 -0.020 -0.015 0.026 0.028 -0.045 0.005 
 (0.182) (0.032) (0.018) (0.052) (0.024) (0.028) (0.035) 
No. of twins full sample 2,320 2,320 2,374 808 2,374 452 2,364 
No. of twins earnings sample 2,276 2,276 2,330 796 2,330 448 2,320 

Notes:  Columns 1-7 present the coefficients and standard errors of years of schooling, obtained from ordinary least squares (OLS) and within twin-pair fixed 
effects (WTPD) estimations of the education-HRB association for women. All OLS specifications include birth year fixed effects. Standard errors are 
clustered at the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1. 
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The Education-HRB Association Over Time and Across Age Groups 
We find some dissimilarities in the strengths of the education-HRB associations as well as in 

the magnitudes of the coefficients obtained in the separate analyses conducted on the BIRTH 

and the SALT samples. Since the BIRTH and SALT studies were carried out at two different 

points in time (1973 and 1998-2002) and also include different age groups (28-47 and 41-74, 

respectively), the reason for the dissimilarities could be variations in the importance of 

education on HRB over time or across age groups. This could also explain some of the small 

and insignificant estimates, if variations in schooling matter less at certain ages. To 

investigate the potential influence of time and age effects on the estimated education-HRB 

association, we re-estimate the models for the age groups 28-40 and 41-47 in 1973 and 41-47, 

48-60 and 61-74 in around the millennia, 1998-2002 (see Tables 5.a-b).7 

 For men, most of the OLS estimates in 1973 (BIRTH) are similar for the two age groups 

28-40 and 41-47, whereas the WTPD estimates vary more between the two age groups. 

Overall it seems as schooling matter for smoking habits, but generally does not matter for 

variations in the other HRB variables (with some exceptions) when differencing between 

twins. The same appears to hold for the age groups in around the millennia (SALT). We find 

similar, although less precise, results for women. In summary, the estimated effects of 

additional schooling on smoking habits are largest in magnitude for twins of the age group 

41-47 in 1998-2002. Hence, although circumstantial, this indicates that the strength of the 

association between education and smoking has increased over time. 



 27 

 

Table 5.a 
OLS and WTPD estimates of the education-HRB association over age and time, age groups 28-40 and 41-47 in 1973 and 41-47, 48-60, and 61-74 in 1998-2002, males 

 BIRTH study 1973 SALT study 1998-2002 
Age group 28-40  41-47  41-47  48-60  61-74  
 OLS WTPD N OLS WTPD N OLS WTPD 

N 
OLS WTPD 

N 
OLS WTPD N 

Outcome variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
BMI -0.108*** -0.027 2,374 -0.101*** -0.043 786 -0.182*** -0.051 890 -0.114*** -0.024 2,684 -0.061** -0.035 1,198 
 (0.018) (0.020) (0.027) (0.035) (0.039) (0.054) (0.022) (0.028) (0.026) (0.030) 
overweight -0.014*** -0.008** 2,374 -0.016*** -0.004 786 -0.034*** -0.026*** 890 -0.017*** -0.005 2,684 -0.012*** -0.008 1,198 
 (0.003) (0.003) (0.005) (0.006) (0.006) (0.009) (0.004) (0.005) (0.004) (0.006) 
current smoker -0.020*** -0.011** 2,390 -0.014*** -0.015** 796 -0.024*** -0.005 726 -0.020*** -0.014*** 2,446 -0.006* -0.003 1,168 
 (0.003) (0.004) (0.005) (0.006) (0.005) (0.008) (0.003) (0.004) (0.003) (0.004) 
stopped smoking 0.022*** 0.018** 1,062 0.019** 0.025** 348 0.038*** -0.003 242 0.018*** 0.009 1,084 0.017*** 0.015** 466 
 (0.005) (0.007) (0.008) (0.012) (0.011) (0.013) (0.005) (0.008) (0.006) (0.007) 
never smoked 0.013*** 0.004 2,416 0.011** 0.008 802 0.024*** 0.019** 726 0.021*** 0.013*** 2,446 0.006 0.003 1,168 
 (0.003) (0.004) (0.005) (0.006) (0.008) (0.008) (0.003) (0.004) (0.004) (0.005) 
risk drinking -0.004 -0.006 1,530 0.005 -0.006 408 -0.006 -0.015 36 0.013* 0.011 190 -0.003 -0.013 172 
 (0.004) (0.006) (0.007) (0.011) (0.028) (0.049) (0.007) (0.008) (0.008) (0.009) 
moderate or heavy exercise 0.007** 0.008* 2,400 0.015*** 0.021*** 794 0.022*** 0.016 888 0.004 -0.001 2,706 0.002 0.009* 1,206 
in spare time (0.003) (0.004) (0.005) (0.006) (0.007) (0.010) (0.003) (0.005) (0.004) (0.006) 

Notes: Columns 1-10 present the coefficients and standard errors of years of schooling, obtained from ordinary least squares (OLS) (unevenly numbered columns) and within twin-pair fixed effects (WTPD) estimations (evenly numbered columns) of the education-
HRB association. All OLS specifications include birth year fixed effects. Standard errors are clustered at the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1. 
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Table 5.b 
OLS and WTPD estimates of the education-HRB association over age and time, age groups 28-40 and 41-47 in 1973 and 41-47, 48-60, and 61-74 in 1998-2002, females 

 BIRTH study 1973 SALT study 1998-2002 
Age group 28-40  41-47  41-47  48-60  61-74  
 OLS WTPD N OLS WTPD N OLS WTPD 

N 
OLS WTPD 

N 
OLS WTPD N 

Outcome variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
BMI -0.106*** -0.073*** 1,906 -0.093*** -0.029 760 -0.238*** -0.113 1,064 -0.109*** -0.026 3,446 -0.082** -0.030 1,394 
 (0.020) (0.028) (0.033) (0.039) (0.050) (0.073) (0.026) (0.032) (0.035) (0.041) 
overweight -0.007*** -0.007** 1,906 -0.016*** -0.006 760 -0.029*** -0.015 1,064 -0.014*** -0.003 3,466 -0.009** 0.000 1,394 
 (0.002) (0.003) (0.004) (0.006) (0.006) (0.010) (0.003) (0.005) (0.004) (0.005) 
current smoker -0.022*** -0.009* 1,942 0.002 0.003 768 -0.036*** -0.027*** 1,072 -0.022*** -0.010*** 3,496 -0.003 0.002 1,474 
 (0.004) (0.005) (0.006) (0.007) (0.006) (0.009) (0.003) (0.004) (0.003) (0.004) 
stopped smoking 0.026*** 0.015* 742 -0.002 0.000 198 0.036*** 0.029 380 0.029*** 0.012 1,218 0.003 0.002 302 
 (0.006) (0.008) (0.011) (0.013) (0.012) (0.018) (0.006) (0.008) (0.009) (0.012) 
never smoked 0.011*** 0.002 1,948 -0.013** -0.007 774 0.034*** 0.010 1,072 0.014*** 0.008** 3,496 -0.003 -0.007 1,474 
 (0.004) (0.005) (0.006) (0.007) (0.007) (0.008) (0.003) (0.004) (0.004) (0.005) 
risk drinking 0.001 -0.001 864 0.011 0.002 240 -0.014** -0.011 152 -0.003 -0.005 554 0.004 0.005 330 
 (0.006) (0.009) (0.009) (0.012) (0.006) (0.007) (0.002) (0.005) (0.004) (0.006) 
moderate or heavy exercise 0.006* 0.007 1,936 0.006 0.001 776 -0.001 0.001 1,084 0.006* 0.002 3,464 0.000 -0.006 1,466 
in spare time (0.004) (0.005) (0.005) (0.007) (0.007) (0.011) (0.003) (0.005) (0.004) (0.006) 

Notes: Columns 1-10 present the coefficients and standard errors of years of schooling, obtained from ordinary least squares (OLS) (unevenly numbered columns) and within twin-pair fixed effects (WTPD) estimations (evenly numbered columns) of the education-
HRB association. All OLS specifications include birth year fixed effects. Standard errors are clustered at the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1. 
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5 Discussion 
This paper analyzes the importance of schooling for individual earnings over the life cycle 

and HRBs in two different time periods (the years 1973 and around 2000), in a Swedish twin 

sample. The basic underlying motive is to improve the understanding of how, and to what 

extent, schooling contributes to increased human welfare in the Swedish society through the 

intermediaries of higher earnings and (improved) HRBs.  

 In the data studied here, there is a strong crude association over the life cycle between 

years of schooling and earnings. This association is remarkably constant, amounting to about 

5-6 percent higher earnings, per additional years of schooling, from age 35 onwards for both 

men and women. A crude education premium of this magnitude is in line previous cross-

sectional studies on Swedish data (e.g. Lundborg et al. (2014) for males) and mirrors the 

results of Isacsson (2004) who obtained an unconditional earnings premium of 5.1 percent 

studying earnings in 1990 among Swedish MZ male and female twins combined. This 

association extends into retirement as a function of pension benefit rights earned during 

working life. The results are also similar with Bhuller et al. (forthcoming) studying males in 

neighboring Norway. 

 Neutralizing unobserved factors operating at the twin pair level (e.g. shared genetics 

and childhood family environmental conditions) the resulting estimates are lower, amounting 

to about 3-4 percent. Subdividing the sample according to zygosity, the estimates are lower 

for MZ twins (about 2-2.5 percent) than for DZ twins (about 3.5-4.5 percent), especially for 

men, implying that genetic inheritance is an important underlying factor governing the crude 

relation between years of schooling and earnings. It should be stressed that, though 

differencing between twins suspends the influence of such common underlying factors, there 

may still be unobserved environmentally induced differences within a twin pair affecting both 

earnings and schooling, also between MZ twins. If such differences are operational, the 

estimated association between earnings and schooling may still well be upward biased, but at 

least the suppression of the influence from common factors will produce estimates that tighten 

the upper bound of the true causal effect of schooling on earnings. Moreover, including birth 

weight or adult height, which are known to correlate with ability, in the regression equations, 

does not alter our base results This suggest that variations in environmentally induced 

experiences that manifests themselves in birth weight and adult height, are not biasing the 

estimates.  

 On the other hand, any measurement errors in the schooling variable may downward 

bias the estimates, especially when differencing between MZ twins. However, from this 
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perspective it is noteworthy that the estimates from twin differencing obtained by Isacsson 

(2004) of a education premium of 2.0 percent, which rather well mirrors our results for men 

and women over the most part of the life cycle, was inflated to 3.1 percent (still well below 

the corresponding OLS estimate of 5.1) using rather conservative estimates on the reliability 

of the register based schooling information. Making a similar inflation of the estimates of our 

study, the MZ estimates are still lower than the corresponding DZ estimates. However, 

complementary analysis on MZ twins revealed that the marginal value of additional education 

increases with years of schooling implying that whereas there is no premium in the lowest 

educational category, the premium amounts to around 5 (7) percent in the highest category 

males (females) between 45 and 65 years of age. Now, an annual education premium 

throughout life of 5 percent or less is rather modest. Assuming a real interest rate, and a 

discount rate of zero percent (and no general wage growth), an additional year of schooling 

would reach break even after 20 years of working life if the education premium was 5 percent, 

33 years if it were 3 percent and 50 years were it 2 percent. If the interest and discount rates 

equals or exceeds the premium, education is an investment yielding an expected loss in the 

present value of aggregated lifetime income. Given the limited average pecuniary returns to 

education in Sweden, the increasing fractions of young people advancing into higher 

education (from 200.000 in 1990 to more than 400.000 in 2014) may seem puzzling but there 

may, of course, be other motives for spending more time in education. Studying and learning 

may be more fulfilling in its own right (compared to alternative work) leading to similarly 

more advanced, safer, stimulating and satisfying jobs. Historically university studies have 

been overrepresented but the gender balance of higher studies has changed markedly 

throughout the world during the last decades, and currently women outnumber men in Europe 

and throughout the western world (OECD, 2008). In 2014 the number of women enrolled in 

Swedish universities exceeded the number of men by 50 percent.  Given the similarities in the 

education premium for men and women, it is uncertain whether this is a function of men 

having higher discount rates than women, worse grades in high school, a more accurate 

perception of the real returns to education, a different valuation of studying or post study jobs 

per see, or any other reason. Nevertheless, this creates a social context where women are 

better educated than men, and given that the education premium seems to grow with 

educational level, potentially also will close in on the gender earnings gap.  

 The crude associations between schooling and HRBs are also strong and mostly highly 

statistically significant (although rather small in magnitude). The associations become weaker 

when differencing among twins and limiting the sample to MZ twins yields mostly 

insignificant results, with the exception for male smoking habits. Now, although rather small 
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estimated effects, this is not unimportant given the impact of smoking on health and mortality. 

Hence, the educational gradient in HRBs seems to be dependent on underlying factors 

operating on a family level to a considerable extent. This harmonizes with the results obtained 

by three recent twin based studies from the U.K., the U.S. and China who find that the crude 

associations between schooling and health and HRBs become much weaker when the twins’ 

common background are taken into account (Amin et al. 2013, 2015; Behrman et al. 2015). 

Mirroring these results, Gerdtham et al. (2016), analyzing a twin sample partly overlapping 

the one used in this study, finds that the strong crude association between schooling and self-

reported health is heavily reduced when common unobserved factors operating at a twin 

family level are controlled for. On the other hand these results on health related behavior and 

self-reported health are contrasting results linking mortality and longevity to schooling also 

when differencing among a sample of MZ twins, partly overlapping with the one used in this 

study (Lundborg et al. 2016). However, this could to some extent be related to the statistically 

significant and positive relationship between education and healthier smoking behaviors that 

we find among MZ male twins. But the overall dissimilarities in the results may also indicate 

that there are other underlying mechanisms behind the education-mortality relationship, such 

as education-related variations in diseases and other injuries. The dissimilarity could also 

emerge if the association between mortality and health and schooling is limited to underlying 

diseases with a steep course (i.e. implying a short time frame from onset of the illness to 

death).  

 Comparing the two samples under study at a given age (41-47) there are signs of the 

association between schooling and HRB becoming stronger over time. Note that this is not an 

effect of selection processes in the population where people left in the lowest educational 

categories tends to be in worse conditions when the general education level increases. Instead 

these results are obtained via twin differencing implying that when education has increased in 

society, the identification of the associations are identified by variation higher up in the 

educational distribution.  

6 Conclusion 
Schooling is unconditionally strongly associated with earnings and HRB, but much less so 

when unobserved factors operating on a family level are taken into account. From this respect 

the societal value of further public investments in schooling seems to be less than what is 

implied by the crude associations in the population.  Since the considered estimates generally 

are lower among MZ twins, genetic predispositions seem to be of great importance for 

education, earnings and HRBs. In fact, the low earnings premium of schooling found among 
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MZ twins implies, although it appears to spill over into retirement, that the life time rate of 

return on incremental educational investments may be much less than what is often presumed. 

However, a final caveat is that, especially MZ twins, may well influence each other so that 

higher knowledge and ability for one twin obtained via more schooling may be transferred to 

the other twin, and it should be noted that the twin differencing methodology does not account 

for such transfers. From the perspective taken here, it seems likely such processes, in the form 

of e.g. information flows, could be more important when it comes to the practice of HRBs, 

than when it comes to earnings. If so, the WTPD estimates for HRBs may well be 

underestimated. It should also be stressed that schooling may have other effects on societal 

development and functioning than the outcomes studied here. For instance, well-educated 

people have been postulated and found to be more tolerant and engaged in democratic 

processes (Inglehart, 1997; Lipset, 1959; Nie et al., 1996).  
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Appendix 

A.1 Definition of Health-Related Behavior (HRB) 
Variables 
BMI and Overweight  

Self-reported body height and weight in the BIRTH and SALT studies are used to calculate 

BMI at the time of the respective questionnaire wave, BMI=(body weight in kilograms)/(body 

height in meters)2. The indicator variable overweight is equal to 1 if BMI>25 and is otherwise 

equal to 0.  

Current Smoker 

Current smoker is defined as currently smoking on a regular basis (at least every or every 

other day). The indicator variable of being a current smoker equals 1 if the individual reported 

that he or she smokes currently. It equals 0 if the individual reported that he or she has never 

tried smoking, stopped smoking, never smoked more than 5-10 packs of cigarettes in total in 

his or her life, only tried smoking on a few occasions, or restricts his or her smoking to rare 

occasions or episodes of drinking alcohol.  

Never smoked 

Never smoked is defined as never have smoked or only tried smoking on a few occasions. 

The indicator variable of never smoked equals 1 if the individual reported that he or she never 

has smoked more than 5-10 packs of cigarettes in total in his or her life or only tried smoking 

on a few occasions and has never smoked on a regular basis. It equals 0 if the individual 

reported that he or she has smoked more than 5-10 packs of cigarettes in total in his or her life, 

smokes (or used to smoke) every now and then, smokes during episodes of drinking alcohol, 

is an ex smoker, has smoked regularly, or smokes currently.  

Stopped smoking 

Stopped smoking is defined as having previously smoked, but does no longer smoke. The 

indicator variable of stopped smoking equals 1 if the individual reported that he or she did 

smoke on a regular basis, but does not smoke currently. It equals 0 if the individual reported 

that he or she currently smokes.  

Risk drinking 

Risk drinking is defined as drinking more than about 100 (65) units of alcohol per month or 

engage in binge drinking at least once a week if male (female) (Karolinska Institutet, 2015). 
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In the BIRTH study in 1973, the respondents were asked how many bottles of 

beers/wine/spirits they consume per month. Using the available information from the BIRTH 

study, the indicator variable of risk drinking in 1973 equals 1 if the individual reported that he 

(she) drinks more than 100 (65) units of alcohol per month. It equals 0 otherwise. To account 

for extreme outliers (or misreporting), observations of monthly consumption of alcohol above 

600 units of alcohol are excluded (which corresponds to about 2 bottles of wine per day). For 

the SALT study in 1998-2002, the indicator variable of risk drinking equals 1 if the individual 

reported that he (she) drinks at least 8 (6.4) units per drinking episode and drinks alcohol at 

least once a week. It equals 0 otherwise.  

Moderate or heavy exercise during leisure time 

In both the BIRTH and the SALT study, the respondents where asked to report how often 

they exercise during their leisure time on a 7 point scale, reaching from 1:‘never’ to 7:‘very 

often’. The indicator variable of moderate or heavy exercise during leisure time equals 1 if the 

individual reported that he or she engage in at least moderate (5:‘quite often’) exercise during 

leisure time. It equals 0 otherwise.  
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A.2 Tables A.1-8 
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Table A.1.a 
OLS and WTPD estimates of the education-earnings association over the life cycle, males 
 All twins Dizygotic twins Monozygotic twins 
 OLS WTP  OLS WTP  OLS WTP  
Ag
e 

(1) (2) (3) (4) N (5) (6) (7) (8) N (9) (10) (11) (12) N 
18 -0.086*** (0.006) -0.056*** (0.007) 1,466 -0.080*** (0.008) -0.056*** (0.009) 1,026 -0.103*** (0.010) -0.055*** (0.012) 440 
19 -0.086*** (0.006) -0.041*** (0.006) 1,980 -0.088*** (0.007) -0.046*** (0.008) 1,426 -0.082*** (0.010) -0.022* (0.012) 554 
20 -0.074*** (0.006) -0.043*** (0.007) 2,424 -0.073*** (0.007) -0.048*** (0.008) 1,674 -0.078*** (0.010) -0.029** (0.012) 750 
21 -0.072*** (0.005) -0.045*** (0.006) 2,966 -0.075*** (0.006) -0.052*** (0.007) 2,072 -0.062*** (0.009) -0.027*** (0.009) 894 
22 -0.077*** (0.005) -0.048*** (0.005) 3,504 -0.080*** (0.006) -0.054*** (0.006) 2,432 -0.065*** (0.009) -0.029*** (0.009) 1,072 
23 -0.085*** (0.004) -0.052*** (0.006) 3,978 -0.085*** (0.005) -0.057*** (0.007) 2,748 -0.079*** (0.007) -0.037*** (0.009) 1,230 
24 -0.072*** (0.004) -0.049*** (0.005) 4,398 -0.070*** (0.005) -0.053*** (0.007) 2,982 -0.074*** (0.008) -0.040*** (0.008) 1,416 
25 -0.050*** (0.004) -0.026*** (0.005) 4,824 -0.045*** (0.004) -0.028*** (0.006) 3,260 -0.055*** (0.008) -0.021** (0.010) 1,564 
26 -0.028*** (0.004) -0.020*** (0.005) 5,222 -0.023*** (0.004) -0.018*** (0.006) 3,546 -0.035*** (0.007) -0.023*** (0.008) 1,676 
27 -0.012*** (0.003) -0.004 (0.004) 5,560 -0.007* (0.004) -0.004 (0.005) 3,770 -0.019*** (0.006) -0.003 (0.008) 1,790 
28 0.001 (0.003) -0.003 (0.004) 5,862 0.003 (0.004) -0.004 (0.005) 3,950 -0.002 (0.005) -0.001 (0.007) 1,912 
29 0.012*** (0.003) 0.002 (0.004) 6,086 0.011*** (0.003) 0.002 (0.004) 4,126 0.014** (0.005) 0.002 (0.007) 1,960 
30 0.017*** (0.003) 0.007* (0.004) 6,264 0.020*** (0.003) 0.010** (0.005) 4,240 0.012** (0.006) -0.000 (0.007) 2,024 
31 0.028*** (0.003) 0.019*** (0.004) 6,468 0.032*** (0.003) 0.026*** (0.004) 4,380 0.018*** (0.005) 0.001 (0.007) 2,088 
32 0.030*** (0.003) 0.018*** (0.003) 6,706 0.032*** (0.003) 0.025*** (0.004) 4,546 0.028*** (0.005) 0.001 (0.006) 2,160 
33 0.038*** (0.002) 0.022*** (0.003) 6,920 0.038*** (0.003) 0.028*** (0.004) 4,690 0.038*** (0.004) 0.006 (0.006) 2,230 
34 0.044*** (0.002) 0.031*** (0.003) 7,058 0.047*** (0.003) 0.036*** (0.004) 4,780 0.040*** (0.004) 0.015*** (0.005) 2,278 
35 0.047*** (0.002) 0.031*** (0.003) 7,180 0.048*** (0.003) 0.036*** (0.004) 4,858 0.046*** (0.003) 0.019*** (0.005) 2,322 
36 0.047*** (0.002) 0.032*** (0.003) 7,302 0.049*** (0.003) 0.037*** (0.004) 4,926 0.042*** (0.004) 0.019*** (0.006) 2,376 
37 0.049*** (0.002) 0.030*** (0.003) 7,476 0.051*** (0.003) 0.038*** (0.004) 5,040 0.046*** (0.004) 0.010* (0.005) 2,436 
38 0.051*** (0.002) 0.035*** (0.003) 7,586 0.051*** (0.003) 0.040*** (0.004) 5,124 0.051*** (0.003) 0.019*** (0.005) 2,462 
39 0.053*** (0.002) 0.036*** (0.003) 7,772 0.054*** (0.003) 0.043*** (0.003) 5,228 0.053*** (0.003) 0.017*** (0.004) 2,544 
40 0.057*** (0.002) 0.039*** (0.003) 7,944 0.058*** (0.002) 0.046*** (0.003) 5,356 0.057*** (0.004) 0.019*** (0.005) 2,588 
41 0.059*** (0.002) 0.042*** (0.003) 8,020 0.059*** (0.002) 0.049*** (0.004) 5,414 0.058*** (0.004) 0.020*** (0.005) 2,606 
42 0.059*** (0.002) 0.042*** (0.003) 8,130 0.061*** (0.003) 0.050*** (0.003) 5,480 0.056*** (0.004) 0.022*** (0.004) 2,650 
43 0.060*** (0.002) 0.041*** (0.003) 8,118 0.063*** (0.003) 0.048*** (0.004) 5,476 0.054*** (0.004) 0.020*** (0.005) 2,642 
44 0.061*** (0.002) 0.042*** (0.003) 8,132 0.063*** (0.003) 0.049*** (0.004) 5,478 0.056*** (0.004) 0.023*** (0.005) 2,654 
45 0.059*** (0.002) 0.039*** (0.003) 8,086 0.061*** (0.003) 0.045*** (0.004) 5,442 0.055*** (0.004) 0.022*** (0.005) 2,644 
46 0.064*** (0.002) 0.042*** (0.003) 8,078 0.066*** (0.003) 0.049*** (0.004) 5,454 0.059*** (0.003) 0.023*** (0.005) 2,624 
47 0.064*** (0.002) 0.042*** (0.003) 8,078 0.066*** (0.003) 0.048*** (0.004) 5,452 0.058*** (0.004) 0.026*** (0.005) 2,626 
48 0.063*** (0.002) 0.045*** (0.003) 8,054 0.065*** (0.003) 0.049*** (0.003) 5,432 0.058*** (0.004) 0.032*** (0.006) 2,622 
49 0.062*** (0.002) 0.044*** (0.003) 8,012 0.064*** (0.002) 0.050*** (0.004) 5,398 0.055*** (0.004) 0.028*** (0.006) 2,614 
50 0.063*** (0.002) 0.045*** (0.003) 7,718 0.065*** (0.003) 0.050*** (0.004) 5,206 0.058*** (0.003) 0.031*** (0.006) 2,512 
51 0.062*** (0.002) 0.045*** (0.003) 7,396 0.066*** (0.002) 0.051*** (0.003) 4,966 0.051*** (0.004) 0.030*** (0.006) 2,430 
52 0.061*** (0.002) 0.045*** (0.003) 7,054 0.065*** (0.003) 0.052*** (0.004) 4,732 0.053*** (0.004) 0.027*** (0.005) 2,322 
53 0.062*** (0.002) 0.045*** (0.003) 6,714 0.065*** (0.003) 0.052*** (0.004) 4,514 0.054*** (0.004) 0.029*** (0.005) 2,200 
54 0.060*** (0.002) 0.043*** (0.003) 6,398 0.063*** (0.003) 0.050*** (0.004) 4,294 0.053*** (0.004) 0.027*** (0.005) 2,104 
55 0.060*** (0.002) 0.043*** (0.003) 6,088 0.065*** (0.003) 0.049*** (0.004) 4,070 0.048*** (0.004) 0.026*** (0.005) 2,018 
56 0.058*** (0.002) 0.042*** (0.003) 5,806 0.061*** (0.003) 0.048*** (0.004) 3,878 0.050*** (0.004) 0.026*** (0.005) 1,928 
57 0.057*** (0.003) 0.042*** (0.004) 5,492 0.059*** (0.003) 0.045*** (0.004) 3,658 0.052*** (0.004) 0.033*** (0.006) 1,834 
58 0.057*** (0.002) 0.044*** (0.003) 5,100 0.060*** (0.003) 0.049*** (0.004) 3,394 0.051*** (0.004) 0.030*** (0.006) 1,706 
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59 0.054*** (0.002) 0.039*** (0.003) 4,780 0.057*** (0.003) 0.045*** (0.004) 3,182 0.048*** (0.004) 0.023*** (0.005) 1,598 
60 0.055*** (0.003) 0.040*** (0.003) 4,454 0.058*** (0.003) 0.046*** (0.004) 2,930 0.047*** (0.005) 0.024*** (0.006) 1,524 
61 0.057*** (0.003) 0.043*** (0.003) 4,082 0.061*** (0.003) 0.050*** (0.004) 2,692 0.046*** (0.005) 0.027*** (0.006) 1,390 
62 0.059*** (0.003) 0.046*** (0.004) 3,750 0.062*** (0.003) 0.052*** (0.004) 2,490 0.051*** (0.005) 0.032*** (0.006) 1,260 
63 0.059*** (0.003) 0.043*** (0.004) 3,404 0.062*** (0.004) 0.051*** (0.005) 2,262 0.048*** (0.005) 0.023*** (0.006) 1,142 
64 0.056*** (0.003) 0.043*** (0.004) 3,056 0.059*** (0.003) 0.048*** (0.005) 2,040 0.048*** (0.006) 0.028*** (0.006) 1,016 
65 0.056*** (0.003) 0.040*** (0.004) 2,764 0.059*** (0.003) 0.045*** (0.004) 1,858 0.049*** (0.005) 0.027*** (0.006) 906 
66 0.058*** (0.003) 0.040*** (0.004) 2,402 0.062*** (0.004) 0.046*** (0.005) 1,612 0.048*** (0.005) 0.021*** (0.005) 790 
67 0.056*** (0.003) 0.036*** (0.004) 2,170 0.060*** (0.004) 0.043*** (0.004) 1,460 0.043*** (0.005) 0.016*** (0.006) 710 
68 0.055*** (0.003) 0.036*** (0.004) 1,904 0.058*** (0.003) 0.040*** (0.004) 1,300 0.043*** (0.006) 0.023*** (0.006) 604 
69 0.054*** (0.003) 0.034*** (0.004) 1,702 0.059*** (0.004) 0.042*** (0.004) 1,146 0.039*** (0.005) 0.013** (0.005) 556 
70 0.051*** (0.003) 0.031*** (0.004) 1,498 0.055*** (0.004) 0.037*** (0.004) 1,000 0.040*** (0.005) 0.013** (0.006) 498 
71 0.051*** (0.003) 0.031*** (0.004) 1,264 0.055*** (0.004) 0.037*** (0.005) 840 0.039*** (0.006) 0.014*** (0.005) 424 
72 0.052*** (0.003) 0.029*** (0.004) 1,090 0.054*** (0.004) 0.035*** (0.005) 720 0.045*** (0.006) 0.014** (0.006) 370 
73 0.050*** (0.004) 0.031*** (0.004) 892 0.050*** (0.004) 0.036*** (0.005) 594 0.046*** (0.007) 0.015** (0.007) 298 
74 0.053*** (0.004) 0.032*** (0.004) 746 0.055*** (0.005) 0.038*** (0.005) 502 0.043*** (0.007) 0.013** (0.006) 244 
75 0.053*** (0.005) 0.033*** (0.007) 632 0.058*** (0.006) 0.044*** (0.008) 416 0.039*** (0.007) 0.004 (0.010) 216 
Notes: Dependent variable is logarithm of earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-12 present the coefficients (unevenly numbered columns) and the corresponding standard errors (evenly numbered columns) of years of 
schooling at ages 18-75, obtained from ordinary least squares (OLS) and within twin-pair fixed effects (WTPD) estimations of the education-earnings association. All OLS specifications include birth year fixed effects. Standard errors are clustered on the 
twin-pair level (equivalent to robust standard errors in the WTPD specification). Significance level: *** p<0.01, ** p<0.05, * p<0.1.  
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Table A.1.b 
OLS and WTPD estimates of the education-earnings association over the life cycle, females 
 All twins Dizygotic twins Monozygotic twins 
 OLS WTP  OLS WTP  OLS WTP  
Ag
e 

(1) (2) (3) (4) N (5) (6) (7) (8) N (9) (10) (11) (12) N 
18 -0.060*** (0.007) -0.029*** (0.008) 1,172 -0.065*** (0.010) -0.028*** (0.010) 688 -0.056*** (0.011) -0.029*** (0.011) 484 
19 -0.046*** (0.007) -0.021** (0.009) 1,900 -0.051*** (0.008) -0.017* (0.010) 1,202 -0.036** (0.015) -0.029* (0.016) 698 
20 -0.043*** (0.007) -0.032*** (0.008) 2,422 -0.042*** (0.009) -0.032*** (0.011) 1,540 -0.047*** (0.010) -0.031*** (0.012) 882 
21 -0.032*** (0.006) -0.014 (0.009) 2,836 -0.042*** (0.008) -0.017* (0.010) 1,784 -0.015 (0.011) -0.006 (0.016) 1,052 
22 -0.019*** (0.007) -0.026*** (0.009) 3,250 -0.024*** (0.008) -0.028** (0.012) 2,056 -0.009 (0.011) -0.023 (0.014) 1,194 
23 0.007 (0.007) -0.001 (0.010) 3,702 0.005 (0.008) 0.013 (0.012) 2,350 0.011 (0.010) -0.031** (0.015) 1,352 
24 0.026*** (0.006) 0.009 (0.009) 4,062 0.031*** (0.008) 0.016 (0.011) 2,552 0.020** (0.010) -0.004 (0.015) 1,510 
25 0.050*** (0.006) 0.025*** (0.009) 4,354 0.051*** (0.007) 0.023** (0.011) 2,756 0.047*** (0.010) 0.029* (0.015) 1,598 
26 0.065*** (0.006) 0.032*** (0.009) 4,636 0.075*** (0.007) 0.040*** (0.011) 2,948 0.046*** (0.010) 0.015 (0.014) 1,688 
27 0.080*** (0.005) 0.050*** (0.009) 4,890 0.081*** (0.007) 0.062*** (0.011) 3,104 0.079*** (0.009) 0.024 (0.017) 1,786 
28 0.082*** (0.005) 0.050*** (0.008) 5,066 0.084*** (0.006) 0.056*** (0.010) 3,202 0.082*** (0.009) 0.039*** (0.014) 1,864 
29 0.083*** (0.005) 0.054*** (0.009) 5,308 0.082*** (0.006) 0.055*** (0.010) 3,364 0.085*** (0.009) 0.052*** (0.016) 1,944 
30 0.085*** (0.005) 0.055*** (0.008) 5,556 0.086*** (0.006) 0.065*** (0.010) 3,518 0.084*** (0.009) 0.034** (0.014) 2,038 
31 0.075*** (0.005) 0.047*** (0.008) 5,810 0.072*** (0.006) 0.051*** (0.009) 3,682 0.085*** (0.009) 0.037*** (0.014) 2,128 
32 0.076*** (0.005) 0.048*** (0.008) 6,142 0.073*** (0.006) 0.053*** (0.009) 3,878 0.085*** (0.008) 0.039*** (0.013) 2,264 
33 0.070*** (0.005) 0.037*** (0.007) 6,394 0.070*** (0.006) 0.041*** (0.009) 4,044 0.070*** (0.007) 0.029** (0.013) 2,350 
34 0.063*** (0.004) 0.035*** (0.008) 6,638 0.061*** (0.006) 0.035*** (0.009) 4,196 0.068*** (0.007) 0.035*** (0.013) 2,442 
35 0.052*** (0.004) 0.024*** (0.007) 6,906 0.052*** (0.005) 0.023*** (0.009) 4,362 0.053*** (0.007) 0.026** (0.013) 2,544 
36 0.054*** (0.004) 0.023*** (0.007) 7,164 0.055*** (0.005) 0.024*** (0.008) 4,526 0.053*** (0.007) 0.022* (0.012) 2,638 
37 0.054*** (0.004) 0.026*** (0.006) 7,434 0.057*** (0.005) 0.029*** (0.007) 4,722 0.049*** (0.007) 0.017* (0.010) 2,712 
38 0.054*** (0.003) 0.039*** (0.006) 7,696 0.055*** (0.004) 0.042*** (0.007) 4,900 0.053*** (0.006) 0.033*** (0.010) 2,796 
39 0.051*** (0.003) 0.038*** (0.006) 7,870 0.052*** (0.004) 0.045*** (0.007) 5,036 0.047*** (0.006) 0.023** (0.010) 2,834 
40 0.053*** (0.003) 0.035*** (0.005) 8,122 0.055*** (0.004) 0.042*** (0.006) 5,192 0.048*** (0.005) 0.019* (0.010) 2,930 
41 0.052*** (0.003) 0.034*** (0.005) 8,336 0.053*** (0.004) 0.041*** (0.006) 5,334 0.049*** (0.005) 0.018** (0.008) 3,002 
42 0.050*** (0.003) 0.034*** (0.005) 8,490 0.052*** (0.004) 0.043*** (0.006) 5,430 0.045*** (0.004) 0.015** (0.008) 3,060 
43 0.056*** (0.003) 0.044*** (0.005) 8,570 0.059*** (0.004) 0.051*** (0.006) 5,478 0.048*** (0.004) 0.028*** (0.007) 3,092 
44 0.054*** (0.003) 0.042*** (0.004) 8,686 0.054*** (0.003) 0.044*** (0.005) 5,528 0.053*** (0.004) 0.037*** (0.007) 3,158 
45 0.055*** (0.003) 0.040*** (0.004) 8,764 0.057*** (0.003) 0.048*** (0.005) 5,604 0.051*** (0.004) 0.023*** (0.007) 3,160 
46 0.059*** (0.002) 0.042*** (0.004) 8,812 0.058*** (0.003) 0.045*** (0.005) 5,652 0.059*** (0.004) 0.035*** (0.007) 3,160 
47 0.060*** (0.002) 0.047*** (0.004) 8,826 0.059*** (0.003) 0.052*** (0.005) 5,664 0.061*** (0.004) 0.036*** (0.007) 3,162 
48 0.060*** (0.002) 0.048*** (0.003) 8,858 0.059*** (0.003) 0.051*** (0.004) 5,678 0.061*** (0.004) 0.041*** (0.007) 3,180 
49 0.064*** (0.002) 0.050*** (0.003) 8,874 0.062*** (0.003) 0.051*** (0.004) 5,684 0.066*** (0.004) 0.046*** (0.006) 3,190 
50 0.063*** (0.002) 0.048*** (0.003) 8,536 0.064*** (0.003) 0.052*** (0.004) 5,484 0.062*** (0.004) 0.039*** (0.006) 3,052 
51 0.061*** (0.002) 0.048*** (0.004) 8,270 0.060*** (0.003) 0.052*** (0.004) 5,308 0.060*** (0.004) 0.041*** (0.007) 2,962 
52 0.062*** (0.002) 0.049*** (0.004) 7,934 0.059*** (0.003) 0.049*** (0.004) 5,074 0.066*** (0.004) 0.048*** (0.007) 2,860 
53 0.063*** (0.002) 0.050*** (0.004) 7,602 0.063*** (0.003) 0.054*** (0.004) 4,858 0.063*** (0.004) 0.039*** (0.006) 2,744 
54 0.063*** (0.002) 0.050*** (0.004) 7,262 0.063*** (0.003) 0.056*** (0.004) 4,644 0.061*** (0.004) 0.039*** (0.006) 2,618 
55 0.063*** (0.002) 0.050*** (0.003) 6,930 0.063*** (0.003) 0.056*** (0.004) 4,448 0.062*** (0.004) 0.038*** (0.006) 2,482 
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56 0.065*** (0.002) 0.051*** (0.004) 6,650 0.065*** (0.003) 0.056*** (0.005) 4,274 0.063*** (0.003) 0.039*** (0.006) 2,376 
57 0.062*** (0.002) 0.049*** (0.004) 6,316 0.061*** (0.003) 0.052*** (0.005) 4,048 0.063*** (0.004) 0.042*** (0.006) 2,268 
58 0.060*** (0.002) 0.048*** (0.004) 6,000 0.059*** (0.003) 0.054*** (0.005) 3,844 0.061*** (0.004) 0.036*** (0.006) 2,156 
59 0.063*** (0.003) 0.052*** (0.004) 5,652 0.061*** (0.003) 0.054*** (0.005) 3,644 0.065*** (0.004) 0.046*** (0.007) 2,008 
60 0.061*** (0.003) 0.045*** (0.004) 5,250 0.059*** (0.003) 0.049*** (0.005) 3,356 0.063*** (0.005) 0.037*** (0.007) 1,894 
61 0.060*** (0.003) 0.046*** (0.005) 4,888 0.059*** (0.004) 0.052*** (0.006) 3,142 0.061*** (0.004) 0.033*** (0.006) 1,746 
62 0.061*** (0.003) 0.049*** (0.004) 4,466 0.062*** (0.004) 0.055*** (0.006) 2,860 0.060*** (0.005) 0.036*** (0.007) 1,606 
63 0.061*** (0.003) 0.048*** (0.005) 4,076 0.062*** (0.005) 0.055*** (0.006) 2,592 0.060*** (0.005) 0.034*** (0.007) 1,484 
64 0.062*** (0.003) 0.045*** (0.005) 3,660 0.062*** (0.004) 0.050*** (0.006) 2,310 0.061*** (0.006) 0.035*** (0.008) 1,350 
65 0.059*** (0.003) 0.044*** (0.004) 3,392 0.058*** (0.004) 0.050*** (0.005) 2,172 0.061*** (0.005) 0.033*** (0.007) 1,220 
66 0.058*** (0.003) 0.041*** (0.004) 3,052 0.058*** (0.003) 0.045*** (0.004) 1,964 0.058*** (0.005) 0.032*** (0.006) 1,088 
67 0.059*** (0.003) 0.041*** (0.004) 2,786 0.059*** (0.003) 0.046*** (0.004) 1,800 0.057*** (0.004) 0.030*** (0.006) 986 
68 0.056*** (0.003) 0.036*** (0.004) 2,492 0.056*** (0.003) 0.037*** (0.005) 1,606 0.055*** (0.005) 0.032*** (0.007) 886 
69 0.056*** (0.003) 0.038*** (0.004) 2,194 0.057*** (0.004) 0.044*** (0.005) 1,428 0.055*** (0.005) 0.028*** (0.007) 766 
70 0.055*** (0.003) 0.037*** (0.004) 1,932 0.052*** (0.004) 0.040*** (0.005) 1,240 0.058*** (0.005) 0.030*** (0.008) 692 
71 0.053*** (0.003) 0.037*** (0.004) 1,720 0.051*** (0.004) 0.040*** (0.005) 1,112 0.055*** (0.005) 0.030*** (0.008) 608 
72 0.052*** (0.003) 0.037*** (0.004) 1,482 0.051*** (0.004) 0.041*** (0.005) 964 0.052*** (0.005) 0.027*** (0.008) 518 
73 0.050*** (0.003) 0.033*** (0.005) 1,304 0.045*** (0.004) 0.034*** (0.005) 840 0.055*** (0.005) 0.032*** (0.009) 464 
74 0.047*** (0.003) 0.033*** (0.005) 1,116 0.045*** (0.004) 0.035*** (0.005) 716 0.050*** (0.006) 0.029*** (0.009) 400 
75 0.050*** (0.004) 0.034*** (0.006) 934 0.048*** (0.005) 0.039*** (0.007) 598 0.051*** (0.007) 0.024** (0.010) 336 
Notes: Dependent variable is logarithm of earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-12 present the coefficients (unevenly numbered columns) and the corresponding standard errors (evenly numbered columns) of years of 
schooling at ages 18-75, obtained from ordinary least squares (OLS) and within twin-pair fixed effects (WTP) estimations of the education-earnings association. All OLS specifications include birth year fixed effects. Standard errors are clustered on the twin-
pair level (equivalent to robust standard errors in the WTPD specification). Significance level: *** p<0.01, ** p<0.05, * p<0.1.  
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Table A.2 
OLS and WTPD estimates of the education-earnings association over the life cycle, restricted sample: annual earnings of at least two PBAs (SEK 84,800) 
 Males 

Dizygotic twins 
Females 

 OLS 
WTP 

WTP 
WTP 

 OLS WTP  
Age (1) 

(2) 
(3) 

(2) 
(5) 
(6) 

(3) 
(8) 
(9) 

(4) 
(11) 
(12) 

N (5) 
 (0.005) 
-0.056*** 

(6) (7) (8) N 
18 -0.017*** (0.005) -0.012** (0.005) 464 -0.011** (0.005) 0.001 (0.006) 244 
19 -0.012*** (0.004) -0.011** (0.004) 1,006 0.001 (0.004) 0.006 (0.005) 750 
20 -0.015*** (0.004) -0.008* (0.005) 1,084 0.002 (0.003) -0.002 (0.004) 1,214 
21 -0.005 (0.003) -0.008* (0.004) 1,476 -0.000 (0.003) -0.001 (0.003) 1,546 
22 -0.014*** (0.003) -0.010*** (0.003) 2,368 0.008*** (0.003) -0.004 (0.004) 1,808 
23 -0.010*** (0.002) -0.011*** (0.003) 2,962 0.011*** (0.002) 0.001 (0.003) 2,130 
24 -0.008*** (0.002) -0.008*** (0.003) 3,402 0.019*** (0.002) 0.010** (0.004) 2,370 
25 -0.004** (0.002) -0.006** (0.003) 3,892 0.024*** (0.002) 0.012*** (0.004) 2,522 
26 0.008*** (0.002) 0.005** (0.002) 4,366 0.028*** (0.002) 0.011*** (0.003) 2,628 
27 0.015*** (0.002) 0.007*** (0.002) 4,692 0.031*** (0.002) 0.011*** (0.004) 2,794 
28 0.019*** (0.002) 0.008*** (0.002) 5,160 0.033*** (0.002) 0.018*** (0.003) 2,950 
29 0.024*** (0.002) 0.012*** (0.002) 5,442 0.032*** (0.002) 0.013*** (0.004) 3,038 
30 0.030*** (0.002) 0.015*** (0.002) 5,664 0.036*** (0.002) 0.015*** (0.003) 3,232 
31 0.035*** (0.002) 0.021*** (0.002) 5,880 0.036*** (0.002) 0.020*** (0.003) 3,430 
32 0.036*** (0.002) 0.021*** (0.002) 6,190 0.034*** (0.002) 0.019*** (0.003) 3,706 
33 0.040*** (0.002) 0.024*** (0.002) 6,400 0.037*** (0.002) 0.020*** (0.003) 3,908 
34 0.042*** (0.001) 0.026*** (0.002) 6,524 0.037*** (0.002) 0.020*** (0.003) 4,090 
35 0.045*** (0.001) 0.027*** (0.002) 6,712 0.036*** (0.002) 0.021*** (0.003) 4,442 
36 0.048*** (0.001) 0.028*** (0.002) 6,794 0.037*** (0.002) 0.022*** (0.003) 4,660 
37 0.047*** (0.001) 0.027*** (0.002) 6,944 0.039*** (0.002) 0.023*** (0.003) 5,032 
38 0.050*** (0.001) 0.029*** (0.002) 7,108 0.040*** (0.002) 0.026*** (0.003) 5,404 
39 0.050*** (0.001) 0.031*** (0.002) 7,284 0.041*** (0.002) 0.027*** (0.002) 5,738 
40 0.054*** (0.001) 0.034*** (0.002) 7,414 0.043*** (0.002) 0.027*** (0.002) 6,026 
41 0.055*** (0.001) 0.034*** (0.002) 7,526 0.043*** (0.002) 0.029*** (0.002) 6,334 
42 0.056*** (0.001) 0.034*** (0.002) 7,650 0.043*** (0.002) 0.027*** (0.002) 6,678 
43 0.057*** (0.001) 0.036*** (0.002) 7,620 0.043*** (0.001) 0.029*** (0.002) 6,956 
44 0.058*** (0.001) 0.035*** (0.002) 7,642 0.047*** (0.001) 0.032*** (0.002) 7,150 
45 0.058*** (0.002) 0.036*** (0.002) 7,606 0.048*** (0.001) 0.031*** (0.002) 7,368 
46 0.060*** (0.002) 0.038*** (0.002) 7,602 0.049*** (0.001) 0.032*** (0.002) 7,512 
47 0.060*** (0.002) 0.039*** (0.002) 7,586 0.049*** (0.001) 0.032*** (0.002) 7,652 
48 0.060*** (0.002) 0.040*** (0.002) 7,586 0.050*** (0.001) 0.032*** (0.002) 7,758 
49 0.061*** (0.002) 0.040*** (0.002) 7,586 0.053*** (0.001) 0.033*** (0.002) 7,788 
50 0.061*** (0.002) 0.040*** (0.002) 7,284 0.052*** (0.001) 0.034*** (0.002) 7,540 
51 0.061*** (0.002) 0.041*** (0.002) 6,960 0.053*** (0.001) 0.035*** (0.002) 7,350 
52 0.062*** (0.002) 0.042*** (0.002) 6,694 0.053*** (0.001) 0.035*** (0.002) 7,090 
53 0.060*** (0.002) 0.042*** (0.002) 6,348 0.052*** (0.001) 0.035*** (0.002) 6,776 
54 0.060*** (0.002) 0.042*** (0.002) 6,046 0.053*** (0.001) 0.035*** (0.002) 6,444 
55 0.059*** (0.002) 0.043*** (0.002) 5,746 0.053*** (0.001) 0.035*** (0.002) 6,186 
56 0.058*** (0.002) 0.039*** (0.002) 5,462 0.053*** (0.002) 0.034*** (0.002) 5,902 
57 0.058*** (0.002) 0.040*** (0.002) 5,152 0.053*** (0.002) 0.036*** (0.002) 5,606 
58 0.056*** (0.002) 0.039*** (0.002) 4,808 0.054*** (0.002) 0.037*** (0.002) 5,336 
59 0.053*** (0.002) 0.035*** (0.003) 4,522 0.053*** (0.002) 0.035*** (0.002) 5,030 
60 0.056*** (0.002) 0.038*** (0.003) 4,210 0.052*** (0.002) 0.032*** (0.003) 4,630 
61 0.055*** (0.002) 0.038*** (0.003) 3,864 0.051*** (0.002) 0.033*** (0.003) 4,240 
62 0.056*** (0.002) 0.038*** (0.003) 3,544 0.048*** (0.002) 0.030*** (0.003) 3,810 
63 0.056*** (0.002) 0.037*** (0.003) 3,234 0.046*** (0.002) 0.031*** (0.003) 3,434 
64 0.054*** (0.002) 0.037*** (0.003) 2,896 0.046*** (0.002) 0.030*** (0.003) 2,996 
65 0.054*** (0.003) 0.036*** (0.003) 2,618 0.046*** (0.002) 0.027*** (0.003) 2,716 
66 0.058*** (0.003) 0.038*** (0.003) 2,304 0.045*** (0.002) 0.024*** (0.003) 2,350 
67 0.054*** (0.003) 0.034*** (0.003) 2,076 0.046*** (0.002) 0.026*** (0.003) 2,130 
68 0.055*** (0.003) 0.033*** (0.003) 1,838 0.044*** (0.002) 0.023*** (0.003) 1,894 
69 0.051*** (0.003) 0.029*** (0.003) 1,638 0.046*** (0.002) 0.026*** (0.004) 1,630 
70 0.050*** (0.003) 0.028*** (0.003) 1,438 0.044*** (0.003) 0.026*** (0.004) 1,432 
71 0.050*** (0.003) 0.029*** (0.003) 1,214 0.044*** (0.003) 0.026*** (0.003) 1,246 
72 0.050*** (0.003) 0.029*** (0.003) 1,044 0.042*** (0.003) 0.026*** (0.004) 1,086 
73 0.048*** (0.003) 0.028*** (0.004) 854 0.042*** (0.003) 0.026*** (0.004) 988 
74 0.052*** (0.004) 0.032*** (0.004) 718 0.042*** (0.003) 0.028*** (0.004) 878 
75 0.050*** (0.004) 0.030*** (0.004) 608 0.043*** (0.003) 0.029*** (0.004) 730 
Notes: Dependent variable is logarithm of earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-8 present the coefficients (unevenly numbered 
columns) and standard errors (evenly numbered columns) of years of schooling at ages 18-75, obtained from ordinary least squares (OLS) and within twin-pair fixed effects 
(WTP) estimations of the education-earnings association. All OLS specifications include birth year fixed effects. Standard errors are clustered on the twin-pair level (equivalent 
to robust standard error in the WTPD specification). Significance level: *** p<0.01, ** p<0.05, * p<0.1. The sample is restricted to twin pairs of which both twins have annual 
earnings of at least SEK 84,800. 
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Table A.3.a 
OLS and WTPD estimates of he earnings-education premium over the life cycle, controlling for birth weight, males 
 OLS 

Dizygotic twins 
WTP 

 Years of schooling 
WTP 

Birth weight (hg) 
WTP 

 Years of schooling 
WTP 

Birth weight (hg) 
WTP 

 
Age (1) 

(2) 
(3) 

(2) 
(5) 
(6) 

(3) 
(8) 
(9) 

(4) 
(11) 
(12) 

N (5) 
 (0.005) 
-0.056*** 

(6) (7) (8) N 
18 -0.087*** (0.006) 0.001 (0.002) 1,466 -0.055*** (0.007) -0.005 (0.005) 1,466 
19 -0.086*** (0.006) -0.001 (0.001) 1,980 -0.040*** (0.006) -0.005 (0.004) 1,980 
20 -0.074*** (0.006) 0.001 (0.001) 2,424 -0.043*** (0.006) -0.000 (0.004) 2,424 
21 -0.072*** (0.005) -0.002 (0.001) 2,966 -0.045*** (0.006) -0.004 (0.004) 2,966 
22 -0.077*** (0.005) -0.002 (0.001) 3,504 -0.048*** (0.005) 0.005 (0.004) 3,504 
23 -0.084*** (0.004) -0.002 (0.001) 3,978 -0.052*** (0.006) -0.002 (0.004) 3,978 
24 -0.072*** (0.004) -0.001 (0.001) 4,398 -0.049*** (0.005) 0.001 (0.004) 4,398 
25 -0.050*** (0.004) 0.001 (0.001) 4,824 -0.027*** (0.005) 0.002 (0.003) 4,824 
26 -0.028*** (0.004) -0.001 (0.001) 5,222 -0.020*** (0.005) 0.003 (0.003) 5,222 
27 -0.012*** (0.003) -0.001 (0.001) 5,560 -0.004 (0.004) 0.005* (0.003) 5,560 
28 0.000 (0.003) 0.001 (0.001) 5,862 -0.004 (0.004) 0.007** (0.003) 5,862 
29 0.012*** (0.003) 0.000 (0.001) 6,086 0.002 (0.004) 0.006** (0.003) 6,086 
30 0.017*** (0.003) -0.000 (0.001) 6,264 0.007* (0.004) 0.006* (0.003) 6,264 
31 0.028*** (0.003) -0.001 (0.001) 6,468 0.019*** (0.004) 0.005* (0.003) 6,468 
32 0.030*** (0.003) -0.000 (0.001) 6,706 0.018*** (0.003) 0.000 (0.003) 6,706 
33 0.038*** (0.002) -0.000 (0.001) 6,920 0.022*** (0.003) 0.003 (0.002) 6,920 
34 0.044*** (0.002) 0.000 (0.001) 7,058 0.030*** (0.003) 0.002 (0.003) 7,058 
35 0.047*** (0.002) 0.000 (0.001) 7,180 0.031*** (0.003) 0.004 (0.003) 7,180 
36 0.047*** (0.002) 0.000 (0.001) 7,302 0.032*** (0.003) 0.004* (0.003) 7,302 
37 0.049*** (0.002) 0.001* (0.001) 7,476 0.030*** (0.003) 0.006** (0.003) 7,476 
38 0.051*** (0.002) 0.001 (0.001) 7,586 0.034*** (0.003) 0.006** (0.003) 7,586 
39 0.053*** (0.002) 0.000 (0.001) 7,772 0.036*** (0.003) 0.004* (0.003) 7,772 
40 0.057*** (0.002) 0.001 (0.001) 7,944 0.039*** (0.003) 0.006** (0.003) 7,944 
41 0.059*** (0.002) 0.001 (0.001) 8,020 0.041*** (0.003) 0.005* (0.003) 8,020 
42 0.059*** (0.002) 0.000 (0.001) 8,130 0.042*** (0.003) 0.005* (0.003) 8,130 
43 0.060*** (0.002) 0.000 (0.001) 8,118 0.041*** (0.003) 0.004 (0.003) 8,118 
44 0.061*** (0.002) 0.000 (0.001) 8,132 0.041*** (0.003) 0.006** (0.003) 8,132 
45 0.059*** (0.002) 0.000 (0.001) 8,086 0.039*** (0.003) 0.002 (0.003) 8,086 
46 0.064*** (0.002) 0.001 (0.001) 8,078 0.042*** (0.003) 0.003 (0.003) 8,078 
47 0.064*** (0.002) 0.001 (0.001) 8,078 0.042*** (0.003) 0.005* (0.003) 8,078 
48 0.063*** (0.002) 0.000 (0.001) 8,054 0.045*** (0.003) 0.003 (0.003) 8,054 
49 0.062*** (0.002) -0.000 (0.001) 8,012 0.044*** (0.003) -0.000 (0.003) 8,012 
50 0.063*** (0.002) -0.000 (0.001) 7,718 0.045*** (0.003) 0.003 (0.003) 7,718 
51 0.062*** (0.002) -0.000 (0.001) 7,396 0.045*** (0.003) 0.004 (0.003) 7,396 
52 0.061*** (0.002) -0.000 (0.001) 7,054 0.045*** (0.003) 0.002 (0.003) 7,054 
53 0.062*** (0.002) -0.000 (0.001) 6,714 0.045*** (0.003) -0.001 (0.003) 6,714 
54 0.060*** (0.002) 0.000 (0.001) 6,398 0.043*** (0.003) 0.001 (0.003) 6,398 
55 0.060*** (0.002) 0.000 (0.001) 6,088 0.043*** (0.003) -0.001 (0.004) 6,088 
56 0.058*** (0.002) -0.000 (0.001) 5,806 0.042*** (0.003) 0.002 (0.003) 5,806 
57 0.057*** (0.003) -0.000 (0.001) 5,492 0.042*** (0.004) -0.002 (0.004) 5,492 
58 0.057*** (0.002) 0.000 (0.001) 5,100 0.044*** (0.003) -0.000 (0.004) 5,100 
59 0.054*** (0.002) 0.001 (0.001) 4,780 0.039*** (0.003) -0.002 (0.004) 4,780 
60 0.055*** (0.003) 0.001 (0.001) 4,454 0.040*** (0.003) -0.002 (0.004) 4,454 
61 0.057*** (0.003) 0.001 (0.001) 4,082 0.043*** (0.003) 0.000 (0.004) 4,082 
62 0.059*** (0.003) 0.001 (0.001) 3,750 0.046*** (0.004) 0.006 (0.004) 3,750 
63 0.059*** (0.003) 0.002* (0.001) 3,404 0.043*** (0.004) 0.001 (0.005) 3,404 
64 0.056*** (0.003) 0.001 (0.001) 3,056 0.043*** (0.004) 0.004 (0.005) 3,056 
65 0.056*** (0.003) 0.001* (0.001) 2,764 0.041*** (0.004) 0.006 (0.004) 2,764 
66 0.058*** (0.003) 0.002** (0.001) 2,402 0.040*** (0.004) 0.008* (0.005) 2,402 
67 0.056*** (0.003) 0.001** (0.001) 2,170 0.036*** (0.004) 0.008* (0.005) 2,170 
68 0.055*** (0.003) 0.002*** (0.001) 1,904 0.036*** (0.004) 0.009** (0.005) 1,904 
69 0.054*** (0.003) 0.001** (0.001) 1,702 0.034*** (0.004) 0.008* (0.005) 1,702 
70 0.051*** (0.003) 0.001* (0.001) 1,498 0.031*** (0.004) 0.005 (0.005) 1,498 
71 0.051*** (0.003) 0.001 (0.001) 1,264 0.031*** (0.004) 0.002 (0.005) 1,264 
72 0.052*** (0.003) 0.000 (0.001) 1,090 0.029*** (0.004) 0.008* (0.005) 1,090 
73 0.050*** (0.004) -0.000 (0.001) 892 0.031*** (0.004) 0.008 (0.007) 892 
74 0.053*** (0.004) -0.000 (0.001) 746 0.032*** (0.004) -0.003 (0.005) 746 
75 0.053*** (0.005) -0.000 (0.001) 632 0.033*** (0.007) -0.006 (0.006) 632 

Notes: Dependent variable is logarithm of earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-8 present the coefficients (unevenly numbered columns) 
and standard errors (evenly numbered columns) of years of schooling and birth weight at ages 18-75, obtained from ordinary least squares (OLS) and within twin-pair fixed 
effects (WTP) estimations of the education-earnings association. All OLS specifications include birth year fixed effects. Standard errors are clustered on the twin-pair level 
(equivalent to robust standard error in the WTPD specification). Significance level: *** p<0.01, ** p<0.05, * p<0.1.  
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Table A.3.b 
OLS and WTPD estimates of he earnings-education premium over the life cycle, controlling for birth weight, females 
 OLS 

Dizygotic twins 
WTP 

 Years of schooling 
WTP 

Birth weight (hg) 
WTP 

 Years of schooling 
WTP 

Birth weight (hg) 
WTP 

 
Age (1) 

(2) 
(3) 

(2) 
(5) 
(6) 

(3) 
(8) 
(9) 

(4) 
(11) 
(12) 

N (5) 
 (0.005) 
-0.056*** 

(6) (7) (8) N 
18 -0.060*** (0.007) -0.003* (0.002) 1,172 -0.029*** (0.008) 0.006 (0.005) 1,172 
19 -0.046*** (0.007) -0.002 (0.002) 1,900 -0.021** (0.009) -0.001 (0.006) 1,900 
20 -0.044*** (0.007) 0.002 (0.002) 2,422 -0.032*** (0.008) -0.000 (0.005) 2,422 
21 -0.032*** (0.006) -0.001 (0.002) 2,836 -0.014* (0.009) 0.006 (0.006) 2,836 
22 -0.019*** (0.007) 0.000 (0.002) 3,250 -0.026*** (0.009) -0.007 (0.006) 3,250 
23 0.007 (0.007) -0.000 (0.002) 3,702 -0.002 (0.010) 0.005 (0.006) 3,702 
24 0.026*** (0.006) -0.001 (0.001) 4,062 0.009 (0.009) 0.003 (0.006) 4,062 
25 0.050*** (0.006) -0.000 (0.002) 4,354 0.024*** (0.009) 0.007 (0.006) 4,354 
26 0.066*** (0.006) -0.001 (0.002) 4,636 0.032*** (0.009) -0.000 (0.006) 4,636 
27 0.080*** (0.005) 0.000 (0.002) 4,890 0.050*** (0.009) 0.002 (0.006) 4,890 
28 0.082*** (0.005) 0.001 (0.002) 5,066 0.050*** (0.008) 0.003 (0.006) 5,066 
29 0.083*** (0.005) 0.001 (0.002) 5,308 0.054*** (0.009) -0.001 (0.006) 5,308 
30 0.085*** (0.005) 0.002 (0.002) 5,556 0.055*** (0.008) -0.000 (0.006) 5,556 
31 0.075*** (0.005) 0.001 (0.001) 5,810 0.046*** (0.008) 0.001 (0.005) 5,810 
32 0.076*** (0.005) 0.001 (0.001) 6,142 0.048*** (0.008) 0.003 (0.006) 6,142 
33 0.069*** (0.005) 0.002 (0.001) 6,394 0.037*** (0.007) 0.003 (0.005) 6,394 
34 0.062*** (0.004) 0.001 (0.001) 6,638 0.035*** (0.008) 0.006 (0.005) 6,638 
35 0.052*** (0.004) 0.001 (0.001) 6,906 0.023*** (0.007) 0.010** (0.005) 6,906 
36 0.054*** (0.004) 0.002 (0.001) 7,164 0.023*** (0.007) 0.001 (0.005) 7,164 
37 0.054*** (0.004) 0.002* (0.001) 7,434 0.026*** (0.006) -0.005 (0.004) 7,434 
38 0.054*** (0.003) -0.000 (0.001) 7,696 0.040*** (0.006) -0.006 (0.004) 7,696 
39 0.051*** (0.003) -0.000 (0.001) 7,870 0.039*** (0.006) -0.006 (0.004) 7,870 
40 0.053*** (0.003) 0.001 (0.001) 8,122 0.035*** (0.005) -0.006* (0.004) 8,122 
41 0.052*** (0.003) 0.000 (0.001) 8,336 0.034*** (0.005) -0.008** (0.004) 8,336 
42 0.050*** (0.003) 0.001 (0.001) 8,490 0.034*** (0.005) -0.002 (0.003) 8,490 
43 0.055*** (0.003) 0.001 (0.001) 8,570 0.044*** (0.005) -0.002 (0.004) 8,570 
44 0.054*** (0.003) 0.000 (0.001) 8,686 0.042*** (0.004) 0.001 (0.003) 8,686 
45 0.055*** (0.003) 0.001 (0.001) 8,764 0.040*** (0.004) -0.003 (0.003) 8,764 
46 0.059*** (0.002) 0.001 (0.001) 8,812 0.042*** (0.004) -0.003 (0.003) 8,812 
47 0.060*** (0.002) 0.000 (0.001) 8,826 0.047*** (0.004) 0.000 (0.003) 8,826 
48 0.060*** (0.002) 0.001 (0.001) 8,858 0.048*** (0.004) 0.000 (0.003) 8,858 
49 0.064*** (0.002) 0.001 (0.001) 8,874 0.050*** (0.003) 0.002 (0.003) 8,874 
50 0.063*** (0.002) 0.001 (0.001) 8,536 0.048*** (0.003) -0.001 (0.003) 8,536 
51 0.060*** (0.002) 0.001* (0.001) 8,270 0.048*** (0.004) 0.002 (0.003) 8,270 
52 0.062*** (0.002) 0.001 (0.001) 7,934 0.049*** (0.004) 0.001 (0.003) 7,934 
53 0.063*** (0.002) 0.001 (0.001) 7,602 0.050*** (0.004) -0.002 (0.003) 7,602 
54 0.062*** (0.002) 0.001 (0.001) 7,262 0.050*** (0.004) -0.001 (0.003) 7,262 
55 0.063*** (0.002) 0.000 (0.001) 6,930 0.050*** (0.003) 0.001 (0.003) 6,930 
56 0.065*** (0.002) 0.000 (0.001) 6,650 0.050*** (0.004) 0.002 (0.004) 6,650 
57 0.062*** (0.002) 0.000 (0.001) 6,316 0.049*** (0.004) 0.002 (0.004) 6,316 
58 0.060*** (0.002) -0.000 (0.001) 6,000 0.048*** (0.004) 0.004 (0.004) 6,000 
59 0.063*** (0.003) -0.001 (0.001) 5,652 0.052*** (0.004) 0.002 (0.004) 5,652 
60 0.061*** (0.003) -0.000 (0.001) 5,250 0.045*** (0.004) 0.004 (0.004) 5,250 
61 0.060*** (0.003) -0.001* (0.001) 4,888 0.046*** (0.005) 0.003 (0.005) 4,888 
62 0.061*** (0.003) -0.000 (0.001) 4,466 0.049*** (0.004) 0.000 (0.004) 4,466 
63 0.062*** (0.003) -0.000 (0.001) 4,076 0.048*** (0.005) -0.004 (0.005) 4,076 
64 0.062*** (0.003) -0.000 (0.001) 3,660 0.045*** (0.005) -0.002 (0.005) 3,660 
65 0.059*** (0.003) 0.000 (0.001) 3,392 0.044*** (0.004) -0.002 (0.004) 3,392 
66 0.058*** (0.003) 0.000 (0.001) 3,052 0.041*** (0.004) -0.002 (0.003) 3,052 
67 0.058*** (0.003) 0.001 (0.001) 2,786 0.041*** (0.004) -0.003 (0.004) 2,786 
68 0.056*** (0.003) 0.000 (0.001) 2,492 0.036*** (0.004) -0.006 (0.004) 2,492 
69 0.056*** (0.003) 0.000 (0.001) 2,194 0.038*** (0.004) -0.008** (0.004) 2,194 
70 0.055*** (0.003) 0.000 (0.001) 1,932 0.037*** (0.004) -0.005 (0.004) 1,932 
71 0.052*** (0.003) 0.000 (0.001) 1,720 0.037*** (0.004) -0.005 (0.004) 1,720 
72 0.052*** (0.003) 0.000 (0.001) 1,482 0.037*** (0.004) -0.006 (0.004) 1,482 
73 0.049*** (0.003) 0.001 (0.001) 1,304 0.033*** (0.005) 0.001 (0.005) 1,304 
74 0.047*** (0.003) 0.001 (0.001) 1,116 0.033*** (0.005) -0.000 (0.005) 1,116 
75 0.050*** (0.004) 0.001 (0.001) 934 0.034*** (0.006) 0.000 (0.005) 934 
Notes: Dependent variable is logarithm of earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-8 present the coefficients (unevenly numbered 
columns) and standard errors (evenly numbered columns) of years of schooling and birth weight at ages 18-75, obtained from ordinary least squares (OLS) and within twin-pair 
fixed effects (WTP) estimations of the education-earnings association. All OLS specifications include birth year fixed effects. Standard errors are clustered on the twin-pair 
level (equivalent to robust standard error in the WTPD specification). Significance level: *** p<0.01, ** p<0.05, * p<0.1.  
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Table A.4.a 
OLS and WTPD estimates of he earnings-education premium over the life cycle, controlling for adult height, males 
 OLS 

Dizygotic twins 
WTP 

 Years of schooling 
WTP 

Adult height (dm) 
WTP 

 Years of schooling 
WTP 

Adult height (dm) 
WTP 

 
Age (1) 

(2) 
(3) 

(2) 
(5) 
(6) 

(3) 
(8) 
(9) 

(4) 
(11) 
(12) 

N (5) 
 (0.005) 
-0.056*** 

(6) (7) (8) N 
18 -0.029*** (0.008) 0.006 (0.005) 1,172 -0.050*** (0.008) 0.038 (0.035) 1,172 
19 -0.021** (0.009) -0.001 (0.006) 1,900 -0.033*** (0.007) 0.041 (0.039) 1,900 
20 -0.032*** (0.008) -0.000 (0.005) 2,422 -0.036*** (0.007) 0.008 (0.035) 2,422 
21 -0.014* (0.009) 0.006 (0.006) 2,836 -0.048*** (0.007) 0.057 (0.036) 2,836 
22 -0.026*** (0.009) -0.007 (0.006) 3,250 -0.046*** (0.006) 0.053* (0.031) 3,250 
23 -0.002 (0.010) 0.005 (0.006) 3,702 -0.049*** (0.006) -0.008 (0.032) 3,702 
24 0.009 (0.009) 0.003 (0.006) 4,062 -0.047*** (0.005) -0.034 (0.031) 4,062 
25 0.024*** (0.009) 0.007 (0.006) 4,354 -0.026*** (0.005) 0.044 (0.028) 4,354 
26 0.032*** (0.009) -0.000 (0.006) 4,636 -0.019*** (0.005) 0.083*** (0.029) 4,636 
27 0.050*** (0.009) 0.002 (0.006) 4,890 -0.005 (0.004) 0.018 (0.026) 4,890 
28 0.050*** (0.008) 0.003 (0.006) 5,066 -0.005 (0.004) 0.044* (0.023) 5,066 
29 0.054*** (0.009) -0.001 (0.006) 5,308 0.002 (0.004) 0.025 (0.023) 5,308 
30 0.055*** (0.008) -0.000 (0.006) 5,556 0.005 (0.004) 0.024 (0.021) 5,556 
31 0.046*** (0.008) 0.001 (0.005) 5,810 0.019*** (0.004) 0.047** (0.021) 5,810 
32 0.048*** (0.008) 0.003 (0.006) 6,142 0.018*** (0.004) 0.039* (0.022) 6,142 
33 0.037*** (0.007) 0.003 (0.005) 6,394 0.021*** (0.004) 0.035 (0.022) 6,394 
34 0.035*** (0.008) 0.006 (0.005) 6,638 0.030*** (0.004) 0.006 (0.023) 6,638 
35 0.023*** (0.007) 0.010** (0.005) 6,906 0.030*** (0.003) 0.046** (0.019) 6,906 
36 0.023*** (0.007) 0.001 (0.005) 7,164 0.029*** (0.003) 0.069*** (0.024) 7,164 
37 0.026*** (0.006) -0.005 (0.004) 7,434 0.028*** (0.003) 0.046** (0.020) 7,434 
38 0.040*** (0.006) -0.006 (0.004) 7,696 0.035*** (0.003) 0.036* (0.020) 7,696 
39 0.039*** (0.006) -0.006 (0.004) 7,870 0.036*** (0.003) 0.040** (0.020) 7,870 
40 0.035*** (0.005) -0.006* (0.004) 8,122 0.039*** (0.003) 0.065*** (0.020) 8,122 
41 0.034*** (0.005) -0.008** (0.004) 8,336 0.040*** (0.003) 0.044** (0.020) 8,336 
42 0.034*** (0.005) -0.002 (0.003) 8,490 0.039*** (0.003) 0.042** (0.021) 8,490 
43 0.044*** (0.005) -0.002 (0.004) 8,570 0.038*** (0.003) 0.055*** (0.020) 8,570 
44 0.042*** (0.004) 0.001 (0.003) 8,686 0.039*** (0.003) 0.055** (0.022) 8,686 
45 0.040*** (0.004) -0.003 (0.003) 8,764 0.036*** (0.003) 0.025 (0.027) 8,764 
46 0.042*** (0.004) -0.003 (0.003) 8,812 0.039*** (0.003) 0.033 (0.023) 8,812 
47 0.047*** (0.004) 0.000 (0.003) 8,826 0.038*** (0.003) 0.037* (0.021) 8,826 
48 0.048*** (0.004) 0.000 (0.003) 8,858 0.042*** (0.003) 0.045** (0.021) 8,858 
49 0.050*** (0.003) 0.002 (0.003) 8,874 0.041*** (0.003) 0.035 (0.023) 8,874 
50 0.048*** (0.003) -0.001 (0.003) 8,536 0.042*** (0.003) 0.047** (0.023) 8,536 
51 0.048*** (0.004) 0.002 (0.003) 8,270 0.043*** (0.003) 0.047** (0.022) 8,270 
52 0.049*** (0.004) 0.001 (0.003) 7,934 0.044*** (0.003) 0.030 (0.022) 7,934 
53 0.050*** (0.004) -0.002 (0.003) 7,602 0.043*** (0.003) 0.011 (0.025) 7,602 
54 0.050*** (0.004) -0.001 (0.003) 7,262 0.040*** (0.003) 0.041* (0.024) 7,262 
55 0.050*** (0.003) 0.001 (0.003) 6,930 0.040*** (0.004) 0.034 (0.024) 6,930 
56 0.050*** (0.004) 0.002 (0.004) 6,650 0.039*** (0.003) 0.058** (0.024) 6,650 
57 0.049*** (0.004) 0.002 (0.004) 6,316 0.039*** (0.004) 0.059** (0.029) 6,316 
58 0.048*** (0.004) 0.004 (0.004) 6,000 0.041*** (0.004) 0.041 (0.029) 6,000 
59 0.052*** (0.004) 0.002 (0.004) 5,652 0.036*** (0.003) 0.063** (0.028) 5,652 
60 0.045*** (0.004) 0.004 (0.004) 5,250 0.037*** (0.004) 0.050* (0.026) 5,250 
61 0.046*** (0.005) 0.003 (0.005) 4,888 0.040*** (0.003) 0.093*** (0.032) 4,888 
62 0.049*** (0.004) 0.000 (0.004) 4,466 0.044*** (0.004) 0.096*** (0.032) 4,466 
63 0.048*** (0.005) -0.004 (0.005) 4,076 0.040*** (0.004) 0.059* (0.031) 4,076 
64 0.045*** (0.005) -0.002 (0.005) 3,660 0.039*** (0.004) 0.074** (0.033) 3,660 
65 0.044*** (0.004) -0.002 (0.004) 3,392 0.037*** (0.004) 0.060** (0.030) 3,392 
66 0.041*** (0.004) -0.002 (0.003) 3,052 0.036*** (0.004) 0.065** (0.030) 3,052 
67 0.041*** (0.004) -0.003 (0.004) 2,786 0.032*** (0.004) 0.082*** (0.031) 2,786 
68 0.036*** (0.004) -0.006 (0.004) 2,492 0.033*** (0.004) 0.078** (0.031) 2,492 
69 0.038*** (0.004) -0.008** (0.004) 2,194 0.031*** (0.004) 0.107*** (0.033) 2,194 
70 0.037*** (0.004) -0.005 (0.004) 1,932 0.030*** (0.004) 0.098*** (0.034) 1,932 
71 0.037*** (0.004) -0.005 (0.004) 1,720 0.029*** (0.004) 0.071** (0.035) 1,720 
72 0.037*** (0.004) -0.006 (0.004) 1,482 0.026*** (0.004) 0.067 (0.041) 1,482 
73 0.033*** (0.005) 0.001 (0.005) 1,304 0.028*** (0.005) 0.080* (0.042) 1,304 
74 0.033*** (0.005) -0.000 (0.005) 1,116 0.030*** (0.005) 0.014 (0.044) 1,116 
75 0.034*** (0.006) 0.000 (0.005) 934 0.033*** (0.007) 0.050 (0.060) 934 

Notes: Dependent variable is logarithm of earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-8 present the coefficients (unevenly numbered 
columns) and standard errors (evenly numbered columns) of years of schooling and adult height at ages 18-75, obtained from ordinary least squares (OLS) and within twin-pair 
fixed effects (WTP) estimations of the education-earnings association. All OLS specifications include birth year fixed effects. Standard errors are clustered on the twin-pair 
level (equivalent to robust standard error in the WTPD specification). Significance level: *** p<0.01, ** p<0.05, * p<0.1.  
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Table A.4.b 
OLS and WTPD estimates of he earnings-education premium over the life cycle, controlling for adult height, females 
 OLS 

Dizygotic twins 
WTP 

 Years of schooling 
WTP 

Adult height (dm) 
WTP 

 Years of schooling 
WTP 

Adult height (dm) 
WTP 

 
Age (1) 

(2) 
(3) 

(2) 
(5) 
(6) 

(3) 
(8) 
(9) 

(4) 
(11) 
(12) 

N (5) 
 (0.005) 
-0.056*** 

(6) (7) (8) N 
18 -0.063*** (0.007) 0.003 (0.031) 950 -0.030*** (0.008) -0.034 (0.048) 950 
19 -0.046*** (0.008) -0.046 (0.030) 1,582 -0.022** (0.010) 0.030 (0.055) 1,582 
20 -0.043*** (0.007) 0.046* (0.026) 2,066 -0.033*** (0.009) 0.109** (0.051) 2,066 
21 -0.035*** (0.007) -0.041 (0.026) 2,444 -0.016* (0.009) -0.013 (0.053) 2,444 
22 -0.019*** (0.007) 0.000 (0.028) 2,838 -0.025** (0.010) -0.023 (0.053) 2,838 
23 0.010 (0.007) 0.039 (0.027) 3,272 0.002 (0.010) 0.086 (0.059) 3,272 
24 0.027*** (0.006) 0.025 (0.027) 3,624 0.013 (0.009) 0.019 (0.052) 3,624 
25 0.053*** (0.006) 0.054** (0.027) 3,894 0.025*** (0.009) 0.130** (0.056) 3,894 
26 0.067*** (0.006) 0.093*** (0.027) 4,156 0.032*** (0.009) 0.132** (0.055) 4,156 
27 0.081*** (0.006) 0.042 (0.028) 4,384 0.052*** (0.009) 0.059 (0.055) 4,384 
28 0.082*** (0.005) 0.048* (0.026) 4,566 0.047*** (0.009) 0.100* (0.052) 4,566 
29 0.084*** (0.005) 0.061** (0.026) 4,766 0.055*** (0.009) 0.040 (0.058) 4,766 
30 0.087*** (0.006) 0.029 (0.025) 5,008 0.055*** (0.008) 0.015 (0.054) 5,008 
31 0.077*** (0.005) 0.055** (0.024) 5,250 0.046*** (0.008) -0.000 (0.051) 5,250 
32 0.077*** (0.005) 0.072*** (0.023) 5,560 0.044*** (0.008) 0.061 (0.049) 5,560 
33 0.071*** (0.005) 0.066*** (0.022) 5,806 0.036*** (0.008) 0.109** (0.047) 5,806 
34 0.063*** (0.005) 0.076*** (0.021) 6,034 0.037*** (0.008) 0.082* (0.046) 6,034 
35 0.053*** (0.004) 0.053*** (0.020) 6,286 0.023*** (0.008) 0.055 (0.044) 6,286 
36 0.055*** (0.004) 0.039** (0.019) 6,538 0.024*** (0.007) 0.054 (0.043) 6,538 
37 0.054*** (0.004) 0.043** (0.018) 6,802 0.024*** (0.006) 0.052 (0.040) 6,802 
38 0.055*** (0.004) 0.012 (0.019) 7,050 0.038*** (0.006) 0.036 (0.041) 7,050 
39 0.052*** (0.004) 0.010 (0.017) 7,212 0.039*** (0.006) 0.037 (0.038) 7,212 
40 0.052*** (0.003) 0.031** (0.016) 7,446 0.031*** (0.006) 0.016 (0.033) 7,446 
41 0.051*** (0.003) 0.031** (0.015) 7,658 0.033*** (0.005) 0.015 (0.033) 7,658 
42 0.050*** (0.003) 0.018 (0.014) 7,808 0.033*** (0.005) 0.018 (0.033) 7,808 
43 0.055*** (0.003) 0.031** (0.014) 7,880 0.042*** (0.005) -0.020 (0.033) 7,880 
44 0.053*** (0.003) 0.014 (0.014) 7,984 0.041*** (0.004) -0.018 (0.028) 7,984 
45 0.055*** (0.003) 0.016 (0.015) 8,048 0.040*** (0.004) 0.007 (0.030) 8,048 
46 0.057*** (0.003) 0.042*** (0.013) 8,118 0.041*** (0.004) 0.042 (0.027) 8,118 
47 0.059*** (0.002) 0.028** (0.012) 8,134 0.046*** (0.004) 0.033 (0.024) 8,134 
48 0.060*** (0.002) 0.031*** (0.011) 8,164 0.048*** (0.004) 0.032 (0.023) 8,164 
49 0.063*** (0.002) 0.027** (0.011) 8,174 0.050*** (0.003) 0.038* (0.023) 8,174 
50 0.063*** (0.002) 0.032*** (0.011) 7,922 0.047*** (0.004) 0.078*** (0.022) 7,922 
51 0.060*** (0.002) 0.033*** (0.011) 7,716 0.047*** (0.004) 0.062*** (0.023) 7,716 
52 0.063*** (0.002) 0.040*** (0.011) 7,474 0.049*** (0.004) 0.037* (0.023) 7,474 
53 0.062*** (0.002) 0.028** (0.011) 7,148 0.049*** (0.004) 0.040 (0.025) 7,148 
54 0.062*** (0.002) 0.016 (0.012) 6,824 0.050*** (0.004) 0.023 (0.025) 6,824 
55 0.062*** (0.002) 0.018 (0.012) 6,506 0.050*** (0.004) 0.019 (0.025) 6,506 
56 0.064*** (0.002) 0.024** (0.012) 6,240 0.050*** (0.004) 0.024 (0.028) 6,240 
57 0.062*** (0.003) 0.013 (0.013) 5,936 0.049*** (0.004) 0.011 (0.029) 5,936 
58 0.060*** (0.002) 0.012 (0.013) 5,642 0.048*** (0.004) 0.004 (0.028) 5,642 
59 0.062*** (0.003) 0.019 (0.014) 5,332 0.051*** (0.004) 0.008 (0.032) 5,332 
60 0.061*** (0.003) 0.018 (0.015) 4,954 0.045*** (0.004) 0.030 (0.032) 4,954 
61 0.059*** (0.003) 0.023 (0.017) 4,594 0.044*** (0.005) 0.022 (0.041) 4,594 
62 0.061*** (0.003) 0.022 (0.017) 4,204 0.048*** (0.005) 0.007 (0.033) 4,204 
63 0.061*** (0.003) 0.005 (0.020) 3,830 0.047*** (0.005) 0.003 (0.043) 3,830 
64 0.061*** (0.003) 0.022 (0.020) 3,442 0.044*** (0.005) 0.039 (0.048) 3,442 
65 0.059*** (0.003) 0.027* (0.016) 3,186 0.043*** (0.004) 0.026 (0.033) 3,186 
66 0.057*** (0.003) 0.034** (0.014) 2,862 0.040*** (0.004) 0.028 (0.031) 2,862 
67 0.057*** (0.003) 0.027* (0.015) 2,612 0.040*** (0.004) 0.005 (0.032) 2,612 
68 0.055*** (0.003) 0.030* (0.016) 2,332 0.035*** (0.004) 0.023 (0.032) 2,332 
69 0.056*** (0.003) 0.023 (0.016) 2,066 0.038*** (0.004) 0.046 (0.035) 2,066 
70 0.054*** (0.003) 0.034** (0.017) 1,826 0.037*** (0.004) 0.038 (0.036) 1,826 
71 0.052*** (0.003) 0.030* (0.017) 1,628 0.036*** (0.004) 0.044 (0.036) 1,628 
72 0.051*** (0.003) 0.037** (0.018) 1,408 0.035*** (0.005) 0.025 (0.042) 1,408 
73 0.048*** (0.003) 0.029 (0.020) 1,238 0.031*** (0.005) 0.024 (0.041) 1,238 
74 0.047*** (0.003) 0.026 (0.020) 1,060 0.032*** (0.005) 0.038 (0.041) 1,060 
75 0.049*** (0.004) 0.042* (0.024) 890 0.033*** (0.006) 0.069 (0.052) 890 
Notes: Dependent variable is logarithm of earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-8 present the coefficients (unevenly numbered 
columns) and standard errors (evenly numbered columns) of years of schooling and adult height at ages 18-75, obtained from ordinary least squares (OLS) and within twin-pair 
fixed effects (WTP) estimations of the education-earnings association. All OLS specifications include birth year fixed effects. Standard errors are clustered on the twin-pair 
level (equivalent to robust standard error in the WTPD specification). Significance level: *** p<0.01, ** p<0.05, * p<0.1.  



 49 

Table A.5 
Spline regression: nonlinearity in the education-earnings association, estimated by WTPD 

 Males Females 

 low level of 
schooling 

Medium level of 
schooling 

High level of 
schooling  low level of 

schooling 
Medium level of 

schooling 
High level of 

schooling 
 

Age   (1)    (2)    (3) (4)    (5) (6) N   (7) (8)    (9) (10)   (11)   (12) N 
18 0.043 (0.029) -0.101*** (0.011) -0.022 (0.015) 1,466 0.007 (0.037) -0.058*** (0.020) -0.006 (0.014) 1,172 
19 -0.004 (0.024) -0.051*** (0.012) -0.037** (0.015) 1,980 0.042 (0.050) -0.005 (0.021) -0.043** (0.017) 1,900 
20 0.030 (0.030) -0.051*** (0.013) -0.052*** (0.013) 2,424 0.009 (0.051) -0.009 (0.017) -0.057*** (0.015) 2,422 
21 0.041* (0.022) -0.043*** (0.012) -0.068*** (0.012) 2,966 -0.141*** (0.041) 0.081*** (0.019) -0.075*** (0.016) 2,836 
22 0.000 (0.020) 0.001 (0.010) -0.111*** (0.012) 3,504 0.018 (0.052) 0.049** (0.019) -0.095*** (0.016) 3,250 
23 -0.007 (0.015) 0.007 (0.009) -0.125*** (0.013) 3,978 0.056 (0.058) 0.073*** (0.023) -0.069*** (0.016) 3,702 
24 -0.010 (0.016) 0.010 (0.010) -0.122*** (0.012) 4,398 -0.010 (0.048) 0.051** (0.021) -0.021 (0.017) 4,062 
25 0.009 (0.014) 0.001 (0.008) -0.066*** (0.011) 4,824 -0.002 (0.048) 0.073*** (0.022) -0.008 (0.015) 4,354 
26 0.018 (0.016) -0.008 (0.009) -0.045*** (0.010) 5,222 0.053 (0.048) 0.042* (0.023) 0.020 (0.014) 4,636 
27 0.032** (0.014) -0.011 (0.010) -0.010 (0.010) 5,560 -0.065 (0.045) 0.086*** (0.022) 0.046*** (0.015) 4,890 
28 0.037*** (0.013) -0.007 (0.008) -0.016* (0.009) 5,862 -0.005 (0.044) 0.062*** (0.021) 0.054*** (0.014) 5,066 
29 0.033** (0.013) -0.005 (0.008) -0.003 (0.008) 6,086 -0.034 (0.044) 0.087*** (0.021) 0.049*** (0.015) 5,308 
30 0.024** (0.012) 0.004 (0.008) 0.003 (0.009) 6,264 0.030 (0.039) 0.075*** (0.021) 0.045*** (0.015) 5,556 
31 0.033*** (0.013) 0.019** (0.009) 0.013* (0.008) 6,468 -0.005 (0.037) 0.060*** (0.019) 0.050*** (0.013) 5,810 
32 0.045*** (0.012) 0.002 (0.008) 0.023*** (0.008) 6,706 -0.025 (0.034) 0.051*** (0.019) 0.071*** (0.014) 6,142 
33 0.038*** (0.012) 0.008 (0.007) 0.029*** (0.007) 6,920 -0.003 (0.033) 0.020 (0.019) 0.067*** (0.013) 6,394 
34 0.037*** (0.013) 0.018** (0.008) 0.041*** (0.006) 7,058 0.057* (0.030) 0.001 (0.018) 0.059*** (0.014) 6,638 
35 0.025** (0.012) 0.020** (0.008) 0.047*** (0.006) 7,180 0.028 (0.028) -0.016 (0.018) 0.060*** (0.014) 6,906 
36 0.032*** (0.012) 0.016 (0.010) 0.049*** (0.007) 7,302 0.041 (0.026) -0.026 (0.017) 0.064*** (0.013) 7,164 
37 0.009 (0.011) 0.027*** (0.009) 0.048*** (0.007) 7,476 0.034 (0.024) -0.003 (0.016) 0.051*** (0.012) 7,434 
38 0.011 (0.010) 0.028*** (0.008) 0.057*** (0.007) 7,586 0.078*** (0.021) -0.016 (0.015) 0.075*** (0.012) 7,696 
39 0.024** (0.010) 0.027*** (0.008) 0.055*** (0.006) 7,772 0.078*** (0.020) -0.013 (0.014) 0.069*** (0.011) 7,870 
40 0.019* (0.010) 0.038*** (0.008) 0.055*** (0.007) 7,944 0.039** (0.018) 0.016 (0.013) 0.053*** (0.011) 8,122 
41 0.021* (0.011) 0.036*** (0.010) 0.063*** (0.006) 8,020 0.035* (0.018) 0.020 (0.014) 0.048*** (0.010) 8,336 
42 0.020** (0.010) 0.044*** (0.009) 0.058*** (0.006) 8,130 0.044*** (0.017) -0.000 (0.013) 0.066*** (0.009) 8,490 
43 0.019* (0.010) 0.042*** (0.009) 0.057*** (0.007) 8,118 0.039** (0.016) 0.024* (0.012) 0.069*** (0.009) 8,570 
44 0.014 (0.010) 0.048*** (0.009) 0.056*** (0.007) 8,132 0.041*** (0.015) 0.011 (0.012) 0.078*** (0.009) 8,686 
45 0.008 (0.010) 0.048*** (0.009) 0.052*** (0.008) 8,086 0.048*** (0.015) 0.011 (0.011) 0.067*** (0.008) 8,764 
46 0.013 (0.011) 0.042*** (0.009) 0.063*** (0.006) 8,078 0.055*** (0.013) 0.005 (0.011) 0.075*** (0.008) 8,812 
47 0.005 (0.011) 0.046*** (0.009) 0.066*** (0.007) 8,078 0.053*** (0.013) 0.018* (0.011) 0.077*** (0.008) 8,826 
48 0.012 (0.011) 0.041*** (0.009) 0.074*** (0.007) 8,054 0.060*** (0.012) 0.023** (0.010) 0.068*** (0.008) 8,858 
49 -0.005 (0.011) 0.048*** (0.009) 0.077*** (0.007) 8,012 0.050*** (0.012) 0.030*** (0.009) 0.072*** (0.007) 8,874 
50 0.001 (0.011) 0.050*** (0.010) 0.075*** (0.008) 7,718 0.047*** (0.011) 0.026*** (0.009) 0.075*** (0.007) 8,536 
51 0.001 (0.011) 0.046*** (0.010) 0.081*** (0.008) 7,396 0.043*** (0.011) 0.027*** (0.010) 0.079*** (0.009) 8,270 
52 -0.007 (0.011) 0.060*** (0.009) 0.072*** (0.007) 7,054 0.052*** (0.012) 0.026*** (0.010) 0.074*** (0.008) 7,934 
53 0.008 (0.011) 0.047*** (0.011) 0.078*** (0.007) 6,714 0.048*** (0.012) 0.032*** (0.011) 0.074*** (0.008) 7,602 
54 0.010 (0.011) 0.047*** (0.011) 0.072*** (0.007) 6,398 0.040*** (0.011) 0.030*** (0.010) 0.087*** (0.008) 7,262 
55 -0.008 (0.012) 0.060*** (0.011) 0.072*** (0.007) 6,088 0.047*** (0.011) 0.029*** (0.011) 0.083*** (0.008) 6,930 
56 0.001 (0.011) 0.057*** (0.010) 0.064*** (0.008) 5,806 0.039*** (0.012) 0.038*** (0.013) 0.082*** (0.009) 6,650 
57 0.015 (0.014) 0.043*** (0.013) 0.071*** (0.009) 5,492 0.044*** (0.012) 0.030** (0.012) 0.081*** (0.009) 6,316 
58 -0.002 (0.014) 0.060*** (0.014) 0.073*** (0.009) 5,100 0.047*** (0.012) 0.021* (0.012) 0.089*** (0.010) 6,000 
59 -0.012 (0.013) 0.071*** (0.012) 0.055*** (0.008) 4,780 0.049*** (0.012) 0.035*** (0.013) 0.081*** (0.009) 5,652 
60 -0.005 (0.013) 0.065*** (0.013) 0.057*** (0.010) 4,454 0.046*** (0.014) 0.015 (0.015) 0.092*** (0.011) 5,250 
61 -0.010 (0.015) 0.072*** (0.014) 0.069*** (0.009) 4,082 0.035** (0.014) 0.029* (0.017) 0.090*** (0.014) 4,888 
62 0.007 (0.014) 0.057*** (0.014) 0.081*** (0.010) 3,750 0.051*** (0.014) 0.031** (0.016) 0.074*** (0.012) 4,466 
63 -0.016 (0.016) 0.082*** (0.016) 0.066*** (0.010) 3,404 0.046*** (0.015) 0.024 (0.017) 0.094*** (0.014) 4,076 
64 -0.018 (0.018) 0.069*** (0.018) 0.085*** (0.011) 3,056 0.031** (0.015) 0.032* (0.017) 0.092*** (0.013) 3,660 
65 0.022 (0.014) 0.041** (0.016) 0.066*** (0.010) 2,764 0.053*** (0.012) 0.010 (0.016) 0.089*** (0.013) 3,392 
66 0.028* (0.014) 0.041** (0.017) 0.055*** (0.010) 2,402 0.043*** (0.011) 0.019 (0.014) 0.076*** (0.013) 3,052 
67 0.015 (0.015) 0.045*** (0.017) 0.052*** (0.010) 2,170 0.046*** (0.011) 0.011 (0.015) 0.087*** (0.013) 2,786 
68 0.007 (0.015) 0.056*** (0.018) 0.047*** (0.010) 1,904 0.036*** (0.011) 0.013 (0.015) 0.084*** (0.014) 2,492 
69 0.004 (0.016) 0.063*** (0.019) 0.038*** (0.010) 1,702 0.035*** (0.012) 0.021 (0.017) 0.083*** (0.014) 2,194 
70 -0.002 (0.016) 0.050** (0.019) 0.054*** (0.011) 1,498 0.029*** (0.011) 0.023 (0.017) 0.088*** (0.015) 1,932 
71 -0.002 (0.017) 0.049** (0.021) 0.059*** (0.011) 1,264 0.030*** (0.011) 0.018 (0.017) 0.100*** (0.015) 1,720 
72 0.001 (0.023) 0.037 (0.030) 0.066*** (0.012) 1,090 0.025** (0.012) 0.028 (0.018) 0.091*** (0.015) 1,482 
73 -0.013 (0.021) 0.061** (0.027) 0.062*** (0.015) 892 0.020 (0.013) 0.025 (0.020) 0.096*** (0.018) 1,304 
74 0.025 (0.026) 0.018 (0.034) 0.069*** (0.015) 746 0.025** (0.013) 0.019 (0.020) 0.092*** (0.018) 1,116 
75 0.025 (0.026) 0.002 (0.033) 0.098*** (0.020) 632 0.019 (0.015) 0.035 (0.024) 0.084*** (0.021) 934 
Notes: Dependent variable is logarithm of annual earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-12 present the coefficients (unevenly numbered columns) and the 
corresponding standard errors (evenly numbered columns) obtained from spline regressions of the association between education and earnings. The spline regressions have two knots, 9 and 12 
years of schooling. Low level of schooling: up to 9 years of schooling; medium level of schooling: more than 9 and up to12 years of schooling; high level of schooling: more than 12 years of 
schooling. Standard errors are clustered at the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1. 
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Table A.6.a 
Spline regression: nonlinearity in the education-earnings association, estimated by WTPD, males 

 Dizygotic twins Monozygotic twins 

 low level of 
schooling 

Medium level of 
schooling 

High level of 
schooling  low level of 

schooling 
Medium level of 

schooling 
High level of 

schooling 
 

Age   (1)    (2)    (3) (4)    (5) (6) N   (7) (8)    (9) (10)   (11)   (12) N 
18 0.041 (0.035) -0.100*** (0.013) -0.022 (0.019) 1,634 0.047 (0.048) -0.105*** (0.020) -0.023 (0.022) 970 
19 0.005 (0.029) -0.058*** (0.014) -0.046*** (0.018) 2,224 -0.034 (0.042) -0.028 (0.023) -0.013 (0.027) 1,256 
20 -0.010 (0.035) -0.040*** (0.015) -0.065*** (0.017) 2,572 0.133** (0.059) -0.077*** (0.024) -0.020 (0.020) 1,584 
21 0.027 (0.027) -0.040*** (0.014) -0.085*** (0.016) 3,118 0.083*** (0.030) -0.046** (0.020) -0.033** (0.016) 1,832 
22 0.004 (0.020) -0.007 (0.012) -0.120*** (0.015) 3,604 -0.013 (0.046) 0.032* (0.017) -0.087*** (0.017) 2,208 
23 -0.013 (0.019) 0.010 (0.011) -0.145*** (0.017) 4,082 0.005 (0.024) 0.003 (0.014) -0.082*** (0.019) 2,520 
24 -0.009 (0.019) 0.010 (0.012) -0.135*** (0.015) 4,452 -0.014 (0.027) 0.015 (0.015) -0.096*** (0.017) 2,822 
25 0.005 (0.017) -0.006 (0.010) -0.064*** (0.014) 4,886 0.017 (0.025) 0.022 (0.013) -0.070*** (0.019) 3,094 
26 0.021 (0.020) -0.009 (0.011) -0.043*** (0.013) 5,276 0.011 (0.026) -0.007 (0.017) -0.049*** (0.016) 3,314 
27 0.042** (0.017) -0.020* (0.012) -0.006 (0.012) 5,592 0.007 (0.024) 0.011 (0.014) -0.018 (0.017) 3,528 
28 0.045*** (0.017) -0.006 (0.010) -0.023** (0.012) 5,856 0.015 (0.021) -0.008 (0.013) -0.001 (0.015) 3,734 
29 0.056*** (0.015) -0.013 (0.010) -0.006 (0.010) 6,134 -0.025 (0.025) 0.014 (0.014) 0.003 (0.015) 3,886 
30 0.031** (0.014) 0.006 (0.010) 0.003 (0.011) 6,334 0.006 (0.020) -0.004 (0.015) 0.001 (0.017) 4,020 
31 0.041** (0.016) 0.025** (0.011) 0.019** (0.010) 6,566 0.013 (0.020) -0.004 (0.013) 0.001 (0.015) 4,148 
32 0.056*** (0.015) 0.005 (0.009) 0.030*** (0.010) 6,830 0.019 (0.020) -0.013 (0.015) 0.007 (0.011) 4,268 
33 0.042*** (0.015) 0.009 (0.009) 0.041*** (0.009) 7,058 0.029 (0.018) -0.001 (0.012) 0.002 (0.011) 4,372 
34 0.047*** (0.016) 0.016 (0.010) 0.053*** (0.008) 7,238 0.015 (0.022) 0.016 (0.012) 0.013 (0.010) 4,486 
35 0.033** (0.014) 0.020** (0.010) 0.054*** (0.008) 7,392 0.008 (0.022) 0.014 (0.013) 0.030*** (0.010) 4,596 
36 0.037** (0.015) 0.018 (0.012) 0.057*** (0.009) 7,534 0.021 (0.021) 0.004 (0.014) 0.032** (0.013) 4,696 
37 0.014 (0.013) 0.033*** (0.011) 0.059*** (0.008) 7,746 -0.002 (0.018) 0.005 (0.014) 0.021* (0.011) 4,788 
38 0.015 (0.013) 0.034*** (0.010) 0.064*** (0.009) 7,890 0.002 (0.016) 0.009 (0.013) 0.039*** (0.011) 4,894 
39 0.030** (0.012) 0.032*** (0.010) 0.066*** (0.008) 8,066 0.012 (0.014) 0.008 (0.011) 0.030*** (0.009) 5,020 
40 0.024* (0.012) 0.040*** (0.010) 0.069*** (0.008) 8,228 0.008 (0.016) 0.023* (0.013) 0.023** (0.010) 5,116 
41 0.030** (0.013) 0.038*** (0.011) 0.077*** (0.008) 8,408 0.001 (0.020) 0.025 (0.018) 0.028*** (0.010) 5,170 
42 0.024* (0.013) 0.053*** (0.012) 0.066*** (0.008) 8,570 0.012 (0.016) 0.016 (0.013) 0.036*** (0.009) 5,284 
43 0.023* (0.013) 0.049*** (0.011) 0.068*** (0.009) 8,550 0.011 (0.015) 0.018 (0.013) 0.030*** (0.011) 5,274 
44 0.016 (0.012) 0.054*** (0.011) 0.067*** (0.008) 8,554 0.010 (0.017) 0.025* (0.013) 0.030** (0.013) 5,286 
45 0.014 (0.013) 0.050*** (0.011) 0.062*** (0.011) 8,520 -0.005 (0.017) 0.037** (0.015) 0.027** (0.012) 5,272 
46 0.016 (0.013) 0.050*** (0.011) 0.073*** (0.008) 8,518 0.008 (0.016) 0.018 (0.016) 0.039*** (0.010) 5,244 
47 0.009 (0.014) 0.052*** (0.011) 0.072*** (0.008) 8,506 -0.005 (0.017) 0.025 (0.016) 0.051*** (0.010) 5,244 
48 0.020 (0.014) 0.044*** (0.010) 0.078*** (0.007) 8,482 -0.008 (0.016) 0.031* (0.016) 0.064*** (0.016) 5,232 
49 -0.004 (0.014) 0.059*** (0.011) 0.080*** (0.008) 8,432 -0.006 (0.016) 0.014 (0.016) 0.068*** (0.016) 5,210 
50 0.003 (0.014) 0.061*** (0.012) 0.074*** (0.008) 8,130 -0.003 (0.016) 0.017 (0.015) 0.073*** (0.017) 5,010 
51 -0.000 (0.014) 0.061*** (0.012) 0.082*** (0.008) 7,778 0.005 (0.016) 0.007 (0.016) 0.076*** (0.019) 4,862 
52 -0.007 (0.013) 0.071*** (0.012) 0.081*** (0.009) 7,440 -0.007 (0.017) 0.031** (0.014) 0.051*** (0.013) 4,644 
53 0.014 (0.014) 0.050*** (0.014) 0.088*** (0.009) 7,140 -0.006 (0.017) 0.034** (0.016) 0.054*** (0.014) 4,402 
54 0.014 (0.015) 0.054*** (0.014) 0.079*** (0.009) 6,826 0.001 (0.016) 0.023 (0.015) 0.056*** (0.013) 4,192 
55 -0.006 (0.015) 0.073*** (0.014) 0.075*** (0.009) 6,492 -0.014 (0.017) 0.026* (0.015) 0.065*** (0.013) 4,014 
56 0.008 (0.014) 0.060*** (0.013) 0.072*** (0.010) 6,208 -0.014 (0.016) 0.045*** (0.015) 0.044*** (0.013) 3,830 
57 0.016 (0.019) 0.048*** (0.017) 0.074*** (0.011) 5,876 0.010 (0.017) 0.029* (0.017) 0.064*** (0.015) 3,666 
58 -0.006 (0.019) 0.076*** (0.019) 0.073*** (0.011) 5,514 0.005 (0.020) 0.022 (0.018) 0.069*** (0.016) 3,422 
59 -0.017 (0.017) 0.085*** (0.017) 0.062*** (0.010) 5,184 -0.003 (0.017) 0.037** (0.016) 0.036** (0.014) 3,206 
60 -0.015 (0.016) 0.083*** (0.017) 0.063*** (0.012) 4,812 0.011 (0.020) 0.025 (0.020) 0.039** (0.017) 3,030 
61 -0.008 (0.020) 0.075*** (0.019) 0.084*** (0.010) 4,464 -0.014 (0.018) 0.060*** (0.018) 0.031* (0.018) 2,790 
62 0.008 (0.018) 0.065*** (0.018) 0.087*** (0.012) 4,152 0.003 (0.023) 0.037 (0.022) 0.064*** (0.018) 2,542 
63 -0.025 (0.022) 0.104*** (0.022) 0.071*** (0.013) 3,800 -0.002 (0.021) 0.032 (0.021) 0.044*** (0.016) 2,294 
64 -0.024 (0.025) 0.082*** (0.024) 0.090*** (0.013) 3,458 -0.009 (0.020) 0.039* (0.022) 0.070*** (0.018) 2,066 
65 0.026 (0.018) 0.045** (0.020) 0.072*** (0.011) 3,156 0.013 (0.022) 0.027 (0.026) 0.048** (0.023) 1,852 
66 0.032* (0.020) 0.051** (0.022) 0.058*** (0.012) 2,800 0.018 (0.019) 0.013 (0.024) 0.042** (0.019) 1,632 
67 0.025 (0.020) 0.051** (0.022) 0.056*** (0.011) 2,554 -0.002 (0.021) 0.023 (0.026) 0.034** (0.017) 1,476 
68 0.015 (0.020) 0.058** (0.023) 0.048*** (0.012) 2,276 -0.010 (0.021) 0.048* (0.026) 0.037** (0.019) 1,286 
69 0.007 (0.022) 0.078*** (0.026) 0.039*** (0.012) 2,024 -0.006 (0.020) 0.027 (0.025) 0.025 (0.017) 1,148 
70 -0.004 (0.022) 0.067** (0.027) 0.055*** (0.013) 1,780 0.000 (0.020) 0.012 (0.023) 0.042* (0.022) 1,024 
71 -0.008 (0.025) 0.064** (0.030) 0.069*** (0.014) 1,524 0.006 (0.018) 0.018 (0.022) 0.027 (0.019) 908 
72 0.003 (0.025) 0.045 (0.032) 0.073*** (0.013) 1,310 -0.004 (0.048) 0.019 (0.062) 0.043* (0.024) 788 
73 -0.016 (0.029) 0.072** (0.036) 0.072*** (0.015) 1,094 -0.008 (0.024) 0.035 (0.029) 0.032 (0.035) 664 
74 0.042 (0.036) 0.004 (0.046) 0.085*** (0.016) 930 -0.023 (0.021) 0.056** (0.027) 0.009 (0.027) 544 
75 0.038 (0.036) 0.006 (0.044) 0.109*** (0.024) 758 -0.005 (0.025) -0.008 (0.039) 0.053* (0.031) 476 
Notes: Dependent variable is logarithm of annual earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-12 present the coefficients (unevenly numbered columns) and the 
corresponding standard errors (evenly numbered columns) obtained from spline regressions of the association between education and earnings. The spline regresions have two knots, 9 and 12 
years of schooling. Low level of schooling: up to 9 years of schooling; medium level of schooling:10-12 years of schooling; high level of schooling: more than 12 years of schooling. Standard 
errors are clustered at the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1. 
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Table A.6.b 
Spline regression: nonlinearity in the education-earnings association, estimated by WTPD, females 
 Dizygotic twins Monozygotic twins 

 low level of 
schooling 

Medium level of 
schooling 

High level of 
schooling  low level of 

schooling 
Medium level of 

schooling 
High level of 

schooling 
 

Age   (1)   (2)    (3)    (4)    (5)  (6) N  (7) (8)   (9) (10)   (11)   (12) N 
18 0.014 (0.046) -0.056** (0.027) -0.008 (0.019) 1,030 -0.003 (0.061) -0.062** (0.028) -0.004 (0.019) 864 
19 0.049 (0.052) -0.003 (0.027) -0.036** (0.018) 1,740 0.031 (0.090) -0.007 (0.031) -0.058* (0.034) 1,264 
20 -0.011 (0.079) 0.006 (0.023) -0.067*** (0.021) 2,164 0.041 (0.042) -0.036 (0.025) -0.037** (0.019) 1,634 
21 -0.143*** (0.047) 0.096*** (0.024) -0.093*** (0.020) 2,544 -0.136* (0.079) 0.051 (0.032) -0.037 (0.027) 1,938 
22 -0.021 (0.063) 0.082*** (0.026) -0.119*** (0.021) 2,914 0.092 (0.093) -0.010 (0.025) -0.049** (0.024) 2,188 
23 0.074 (0.071) 0.104*** (0.031) -0.071*** (0.021) 3,322 -0.011 (0.100) 0.016 (0.033) -0.070*** (0.022) 2,442 
24 -0.041 (0.064) 0.086*** (0.026) -0.029 (0.021) 3,594 0.042 (0.069) -0.010 (0.034) -0.009 (0.028) 2,720 
25 -0.023 (0.057) 0.076*** (0.029) -0.010 (0.018) 3,856 0.043 (0.088) 0.068* (0.035) -0.003 (0.024) 2,904 
26 0.007 (0.060) 0.055* (0.029) 0.036** (0.018) 4,162 0.149* (0.079) 0.014 (0.036) -0.011 (0.021) 3,074 
27 -0.053 (0.057) 0.088*** (0.028) 0.066*** (0.018) 4,376 -0.090 (0.069) 0.077** (0.038) 0.007 (0.027) 3,200 
28 -0.051 (0.056) 0.083*** (0.027) 0.058*** (0.018) 4,532 0.084 (0.068) 0.023 (0.033) 0.042* (0.022) 3,372 
29 -0.039 (0.054) 0.071*** (0.027) 0.065*** (0.018) 4,788 -0.019 (0.074) 0.113*** (0.035) 0.020 (0.025) 3,518 
30 0.027 (0.048) 0.079*** (0.027) 0.063*** (0.019) 5,012 0.035 (0.068) 0.064* (0.033) 0.008 (0.024) 3,676 
31 -0.069 (0.045) 0.080*** (0.024) 0.060*** (0.016) 5,234 0.115* (0.065) 0.021 (0.034) 0.028 (0.023) 3,840 
32 -0.039 (0.040) 0.054** (0.024) 0.081*** (0.018) 5,536 -0.001 (0.061) 0.044 (0.030) 0.048** (0.020) 4,052 
33 0.017 (0.042) 0.016 (0.024) 0.072*** (0.017) 5,792 -0.036 (0.054) 0.024 (0.032) 0.059*** (0.021) 4,194 
34 0.061 (0.039) 0.009 (0.024) 0.051*** (0.017) 6,028 0.049 (0.046) -0.013 (0.028) 0.075*** (0.025) 4,364 
35 0.032 (0.036) -0.009 (0.022) 0.049*** (0.016) 6,290 0.018 (0.045) -0.027 (0.029) 0.080*** (0.026) 4,526 
36 0.060* (0.032) -0.026 (0.022) 0.057*** (0.015) 6,542 0.007 (0.043) -0.025 (0.026) 0.077*** (0.023) 4,726 
37 0.028 (0.030) 0.002 (0.020) 0.058*** (0.014) 6,870 0.045 (0.041) -0.014 (0.025) 0.034* (0.019) 4,904 
38 0.096*** (0.025) -0.025 (0.019) 0.081*** (0.015) 7,168 0.044 (0.038) -0.001 (0.023) 0.063*** (0.020) 5,062 
39 0.086*** (0.026) -0.013 (0.018) 0.082*** (0.013) 7,390 0.062** (0.031) -0.017 (0.023) 0.043** (0.021) 5,160 
40 0.053** (0.022) 0.021 (0.016) 0.058*** (0.012) 7,676 0.007 (0.032) 0.004 (0.022) 0.042** (0.020) 5,322 
41 0.046** (0.023) 0.029* (0.017) 0.051*** (0.013) 7,908 0.012 (0.029) 0.004 (0.023) 0.040** (0.016) 5,466 
42 0.052** (0.021) 0.014 (0.017) 0.069*** (0.011) 8,098 0.025 (0.026) -0.028 (0.019) 0.058*** (0.014) 5,588 
43 0.051** (0.020) 0.026* (0.016) 0.078*** (0.011) 8,210 0.013 (0.023) 0.018 (0.020) 0.050*** (0.014) 5,692 
44 0.051*** (0.017) 0.010 (0.014) 0.079*** (0.011) 8,312 0.023 (0.027) 0.013 (0.022) 0.075*** (0.015) 5,792 
45 0.068*** (0.018) 0.015 (0.015) 0.071*** (0.011) 8,434 0.005 (0.026) 0.002 (0.017) 0.060*** (0.013) 5,832 
46 0.069*** (0.017) 0.004 (0.014) 0.076*** (0.010) 8,534 0.026 (0.022) 0.008 (0.017) 0.073*** (0.013) 5,842 
47 0.057*** (0.015) 0.023* (0.014) 0.082*** (0.011) 8,578 0.043* (0.023) 0.007 (0.018) 0.065*** (0.012) 5,850 
48 0.067*** (0.015) 0.025** (0.012) 0.069*** (0.009) 8,636 0.045** (0.021) 0.017 (0.016) 0.065*** (0.014) 5,874 
49 0.047*** (0.015) 0.037*** (0.012) 0.072*** (0.009) 8,660 0.055*** (0.020) 0.017 (0.015) 0.073*** (0.012) 5,888 
50 0.046*** (0.014) 0.034*** (0.012) 0.078*** (0.009) 8,376 0.048** (0.020) 0.011 (0.016) 0.067*** (0.012) 5,638 
51 0.043*** (0.014) 0.034*** (0.013) 0.081*** (0.011) 8,126 0.043** (0.020) 0.012 (0.017) 0.074*** (0.015) 5,474 
52 0.048*** (0.014) 0.029** (0.012) 0.076*** (0.010) 7,828 0.061*** (0.022) 0.021 (0.018) 0.071*** (0.013) 5,272 
53 0.050*** (0.015) 0.043*** (0.013) 0.073*** (0.010) 7,514 0.043** (0.021) 0.011 (0.017) 0.073*** (0.011) 5,060 
54 0.044*** (0.013) 0.038*** (0.013) 0.090*** (0.010) 7,232 0.033 (0.022) 0.014 (0.018) 0.078*** (0.014) 4,864 
55 0.047*** (0.013) 0.039*** (0.014) 0.088*** (0.010) 6,960 0.046** (0.019) 0.009 (0.018) 0.070*** (0.013) 4,644 
56 0.039** (0.016) 0.052*** (0.017) 0.080*** (0.011) 6,706 0.037* (0.020) 0.010 (0.017) 0.082*** (0.013) 4,448 
57 0.040*** (0.015) 0.039** (0.015) 0.084*** (0.012) 6,402 0.055*** (0.019) 0.011 (0.018) 0.072*** (0.012) 4,230 
58 0.056*** (0.015) 0.024* (0.015) 0.093*** (0.014) 6,092 0.027 (0.021) 0.014 (0.019) 0.081*** (0.013) 4,028 
59 0.061*** (0.014) 0.027* (0.016) 0.087*** (0.013) 5,806 0.025 (0.023) 0.049** (0.021) 0.071*** (0.013) 3,790 
60 0.063*** (0.016) -0.002 (0.018) 0.110*** (0.015) 5,448 0.015 (0.025) 0.042* (0.025) 0.062*** (0.014) 3,574 
61 0.044** (0.018) 0.037 (0.023) 0.089*** (0.020) 5,104 0.016 (0.023) 0.016 (0.023) 0.087*** (0.015) 3,306 
62 0.055*** (0.017) 0.048** (0.022) 0.066*** (0.017) 4,716 0.042* (0.024) 0.003 (0.022) 0.084*** (0.016) 3,052 
63 0.050*** (0.019) 0.040* (0.023) 0.090*** (0.020) 4,360 0.035 (0.024) -0.004 (0.023) 0.098*** (0.017) 2,828 
64 0.033* (0.018) 0.041* (0.022) 0.095*** (0.018) 3,952 0.025 (0.025) 0.017 (0.026) 0.084*** (0.019) 2,548 
65 0.050*** (0.015) 0.022 (0.021) 0.098*** (0.019) 3,758 0.060*** (0.021) -0.014 (0.024) 0.071*** (0.017) 2,342 
66 0.041*** (0.013) 0.029* (0.018) 0.081*** (0.016) 3,420 0.047** (0.019) -0.000 (0.025) 0.066*** (0.019) 2,096 
67 0.045*** (0.014) 0.024 (0.019) 0.089*** (0.017) 3,122 0.048*** (0.019) -0.013 (0.024) 0.080*** (0.020) 1,922 
68 0.029** (0.013) 0.026 (0.019) 0.078*** (0.017) 2,828 0.049*** (0.019) -0.014 (0.025) 0.093*** (0.022) 1,744 
69 0.035** (0.014) 0.038* (0.021) 0.077*** (0.018) 2,568 0.038* (0.020) -0.013 (0.028) 0.093*** (0.022) 1,552 
70 0.022* (0.013) 0.038* (0.021) 0.089*** (0.019) 2,274 0.043** (0.021) -0.006 (0.029) 0.083*** (0.023) 1,420 
71 0.022* (0.013) 0.038* (0.021) 0.095*** (0.018) 2,038 0.049** (0.021) -0.022 (0.031) 0.105*** (0.026) 1,252 
72 0.021 (0.013) 0.042* (0.022) 0.098*** (0.018) 1,806 0.037* (0.022) -0.003 (0.033) 0.071** (0.029) 1,088 
73 0.008 (0.016) 0.040 (0.025) 0.099*** (0.021) 1,594 0.047** (0.022) -0.009 (0.033) 0.093*** (0.032) 962 
74 0.009 (0.015) 0.046* (0.025) 0.093*** (0.021) 1,370 0.063*** (0.022) -0.041 (0.032) 0.094*** (0.031) 834 
75 0.008 (0.018) 0.060** (0.030) 0.094*** (0.023) 1,172 0.045 (0.028) -0.019 (0.040) 0.065 (0.040) 714 

Notes: Dependent variable is logarithm of annual earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-12 present the coefficients (unevenly numbered columns) and the 
corresponding standard errors (evenly numbered columns) obtained from spline regressions of the association between education and earnings. The spline regresions have two knots, 9 and 12 
years of schooling. Low level of schooling: up to 9 years of schooling; medium level of schooling:10-12 years of schooling; high level of schooling: more than 12 years of schooling. Standard 
errors are clustered at the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1. 
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Table A.7 
OLS and WTPD estimates of the education-earnings association over the life cycle , trimmed sample: at most 4 years of WTPD difference schooling  
 Males 

Dizygotic twins 
Females 

 OLS 
WTP 

WTP 
WTP 

 OLS WTP  
Age (1) 

(2) 
(3) 

(2) 
(5) 
(6) 

(3) 
(8) 
(9) 

(4) 
(11) 
(12) 

N (5) 
 (0.005) 
-0.056*** 

(6) (7) (8) N 
18 -0.102*** (0.006) -0.086*** (0.005) 2,446 -0.077*** (0.007) -0.067*** (0.007) 1,804 
19 -0.100*** (0.005) -0.085*** (0.005) 3,240 -0.058*** (0.006) -0.050*** (0.006) 2,840 
20 -0.080*** (0.005) -0.074*** (0.005) 3,872 -0.054*** (0.006) -0.050*** (0.006) 3,592 
21 -0.077*** (0.005) -0.069*** (0.005) 4,592 -0.040*** (0.006) -0.036*** (0.006) 4,242 
22 -0.080*** (0.005) -0.073*** (0.004) 5,400 -0.015** (0.006) -0.016*** (0.006) 4,786 
23 -0.083*** (0.004) -0.079*** (0.004) 6,138 0.008 (0.006) 0.009 (0.006) 5,398 
24 -0.066*** (0.004) -0.063*** (0.004) 6,732 0.036*** (0.005) 0.035*** (0.005) 5,906 
25 -0.046*** (0.003) -0.044*** (0.003) 7,354 0.061*** (0.005) 0.058*** (0.005) 6,306 
26 -0.022*** (0.003) -0.022*** (0.003) 7,882 0.074*** (0.005) 0.071*** (0.005) 6,746 
27 -0.006** (0.003) -0.006** (0.003) 8,340 0.085*** (0.005) 0.082*** (0.005) 7,058 
28 0.008*** (0.003) 0.007*** (0.003) 8,738 0.085*** (0.005) 0.083*** (0.005) 7,376 
29 0.019*** (0.002) 0.018*** (0.002) 9,112 0.087*** (0.005) 0.086*** (0.005) 7,742 
30 0.025*** (0.002) 0.023*** (0.002) 9,412 0.090*** (0.005) 0.088*** (0.005) 8,102 
31 0.032*** (0.002) 0.031*** (0.002) 9,710 0.080*** (0.004) 0.079*** (0.004) 8,454 
32 0.036*** (0.002) 0.035*** (0.002) 10,036 0.081*** (0.004) 0.080*** (0.004) 8,950 
33 0.042*** (0.002) 0.041*** (0.002) 10,256 0.078*** (0.004) 0.076*** (0.004) 9,286 
34 0.047*** (0.002) 0.046*** (0.002) 10,472 0.070*** (0.004) 0.069*** (0.004) 9,654 
35 0.050*** (0.002) 0.048*** (0.002) 10,656 0.063*** (0.004) 0.061*** (0.004) 9,990 
36 0.050*** (0.002) 0.049*** (0.002) 10,814 0.065*** (0.004) 0.064*** (0.004) 10,358 
37 0.053*** (0.002) 0.051*** (0.002) 11,034 0.063*** (0.004) 0.061*** (0.004) 10,812 
38 0.055*** (0.002) 0.054*** (0.002) 11,210 0.061*** (0.003) 0.060*** (0.003) 11,190 
39 0.058*** (0.002) 0.056*** (0.002) 11,418 0.054*** (0.003) 0.054*** (0.003) 11,456 
40 0.058*** (0.002) 0.057*** (0.002) 11,568 0.057*** (0.003) 0.056*** (0.003) 11,832 
41 0.062*** (0.002) 0.061*** (0.002) 11,764 0.058*** (0.003) 0.057*** (0.003) 12,142 
42 0.063*** (0.002) 0.061*** (0.002) 11,962 0.055*** (0.003) 0.054*** (0.003) 12,400 
43 0.065*** (0.002) 0.063*** (0.002) 11,920 0.057*** (0.003) 0.056*** (0.003) 12,580 
44 0.065*** (0.002) 0.064*** (0.002) 11,940 0.056*** (0.002) 0.055*** (0.002) 12,736 
45 0.066*** (0.002) 0.064*** (0.002) 11,894 0.058*** (0.002) 0.058*** (0.002) 12,846 
46 0.067*** (0.002) 0.065*** (0.002) 11,868 0.061*** (0.002) 0.060*** (0.002) 12,932 
47 0.067*** (0.002) 0.065*** (0.002) 11,852 0.062*** (0.002) 0.061*** (0.002) 12,958 
48 0.065*** (0.002) 0.064*** (0.002) 11,816 0.063*** (0.002) 0.062*** (0.002) 13,042 
49 0.065*** (0.002) 0.064*** (0.002) 11,742 0.066*** (0.002) 0.065*** (0.002) 13,064 
50 0.066*** (0.002) 0.065*** (0.002) 11,274 0.065*** (0.002) 0.064*** (0.002) 12,558 
51 0.064*** (0.002) 0.063*** (0.002) 10,828 0.065*** (0.002) 0.065*** (0.002) 12,162 
52 0.064*** (0.002) 0.063*** (0.002) 10,304 0.065*** (0.002) 0.064*** (0.002) 11,680 
53 0.065*** (0.002) 0.064*** (0.002) 9,798 0.067*** (0.002) 0.066*** (0.002) 11,166 
54 0.063*** (0.002) 0.062*** (0.002) 9,318 0.065*** (0.002) 0.065*** (0.002) 10,726 
55 0.061*** (0.002) 0.060*** (0.002) 8,840 0.068*** (0.002) 0.067*** (0.002) 10,262 
56 0.059*** (0.002) 0.058*** (0.002) 8,410 0.067*** (0.002) 0.066*** (0.002) 9,842 
57 0.060*** (0.002) 0.059*** (0.002) 7,958 0.067*** (0.002) 0.067*** (0.002) 9,354 
58 0.060*** (0.002) 0.059*** (0.002) 7,418 0.066*** (0.002) 0.065*** (0.002) 8,878 
59 0.057*** (0.002) 0.056*** (0.002) 6,902 0.067*** (0.002) 0.066*** (0.002) 8,392 
60 0.061*** (0.002) 0.060*** (0.002) 6,422 0.066*** (0.002) 0.065*** (0.002) 7,846 
61 0.059*** (0.002) 0.058*** (0.002) 5,886 0.061*** (0.003) 0.061*** (0.003) 7,286 
62 0.059*** (0.002) 0.058*** (0.002) 5,380 0.062*** (0.002) 0.062*** (0.002) 6,698 
63 0.058*** (0.003) 0.056*** (0.003) 4,858 0.062*** (0.003) 0.062*** (0.003) 6,184 
64 0.056*** (0.003) 0.055*** (0.003) 4,366 0.062*** (0.003) 0.062*** (0.003) 5,544 
65 0.060*** (0.002) 0.058*** (0.002) 3,922 0.062*** (0.002) 0.062*** (0.002) 5,156 
66 0.065*** (0.003) 0.063*** (0.003) 3,420 0.061*** (0.002) 0.061*** (0.002) 4,624 
67 0.063*** (0.002) 0.061*** (0.002) 3,070 0.063*** (0.002) 0.062*** (0.002) 4,184 
68 0.060*** (0.003) 0.058*** (0.003) 2,690 0.061*** (0.002) 0.060*** (0.002) 3,762 
69 0.061*** (0.003) 0.060*** (0.003) 2,352 0.059*** (0.002) 0.058*** (0.002) 3,360 
70 0.058*** (0.003) 0.057*** (0.003) 2,044 0.058*** (0.002) 0.057*** (0.002) 2,980 
71 0.057*** (0.003) 0.057*** (0.003) 1,760 0.057*** (0.003) 0.057*** (0.003) 2,612 
72 0.061*** (0.003) 0.060*** (0.003) 1,490 0.056*** (0.003) 0.056*** (0.003) 2,258 
73 0.056*** (0.003) 0.056*** (0.003) 1,260 0.056*** (0.003) 0.056*** (0.003) 1,992 
74 0.060*** (0.004) 0.059*** (0.004) 1,052 0.054*** (0.003) 0.054*** (0.003) 1,710 
75 0.057*** (0.004) 0.056*** (0.004) 878 0.052*** (0.003) 0.052*** (0.003) 1,488 
Notes: Dependent variable is logarithm of earnings, winsorized at the 1st and 99th percentiles, at ages 18-75. Columns 1-8 present the coefficients (unevenly numbered 
columns) and standard errors (evenly numbered columns) of years of schooling at ages 18-75, obtained from ordinary least squares (OLS) and within twin-pair fixed effects 
(WTP) estimations of the education-earnings association. Observations (N) include all twins, i.e. twins that are discordant and concordant in years of schooling.  All OLS 
specifications include birth year fixed effects. Standard errors are clustered on the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1. The sample is restricted 
to twin pairs with at most 4 years of WTPD difference in schooling. 
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Table A.8.a 
OLS and WTPD estimates of the association between earnings and HRB, males 
Outcome variable: BMI Over-

weight 
Current 
smoker 

Stopped 
smoking 

Never 
smoked 

Risk 
drinking 

Exercise  

 (1) (2) (3) (4) (5) (6) (7) 
Panel A.1: BIRTH study 1973, all twins 
OLS: log(current earnings) -0.246** -0.048*** -0.056*** 0.084*** 0.019 0.034 0.055*** 
 (0.106) (0.016) (0.018) (0.027) (0.019) (0.024) (0.017) 
WTPD: log(current earnings) 0.147 0.029 -0.031 0.091** -0.007 0.031 0.040* 
 (0.109) (0.021) (0.025) (0.036) (0.023) (0.037) (0.024) 
No. of twins  3,160 3,160 3,186 1,410 3,218 1,938 3,194 

Panel A.2: BIRTH study 1973, DZ twins 
OLS: log(current earnings) -0.306** -0.044** -0.069*** 0.105*** 0.019 0.027 0.052** 
 (0.132) (0.019) (0.022) (0.033) (0.022) (0.029) (0.021) 
WTPD: log(current earnings) 0.064 0.015 -0.039 0.113*** -0.014 0.012 0.043 
 (0.133) (0.024) (0.029) (0.040) (0.028) (0.044) (0.029) 
No. of twins  2,036 2,036 2,062 890 2,080 1,234 2,064 
Panel A.3: BIRTH study 1973, MZ twins 
OLS: log(current earnings) -0.088 -0.053* -0.026 0.020 0.034 0.057 0.072** 
 (0.178) (0.031) (0.034) (0.053) (0.035) (0.046) (0.032) 
WTPD: log(current earnings) 0.410** 0.074** -0.004 0.018 0.017 0.089 0.032 
 (0.159) (0.038) (0.051) (0.085) (0.034) (0.068) (0.037) 
No. of twins  1,124 1,124 1,124 520 1,138 704 1,130 
Panel B.1: SALT study 1998-2002, all twins 
OLS: log(current earnings) -0.110 -0.001 -0.056*** 0.088*** 0.030** 0.009 0.049*** 
 (0.081) (0.013) (0.011) (0.020) (0.014) (0.024) (0.013) 

WTPD: log(current earnings) 0.045 0.017 -0.039*** 0.056** 0.016 0.021 0.051*** 
 (0.097) (0.017) (0.014) (0.023) (0.016) (0.036) (0.018) 

No. of twins  4,800 4,800 4,366 1,800 4,366 402 4,828 

Panel B.2: SALT study 1998-2002, DZ twins 
OLS: log(current earnings) -0.094 0.003 -0.049*** 0.097*** 0.013 -0.014 0.055*** 
 (0.101) (0.017) (0.014) (0.025) (0.019) (0.036) (0.015) 

WTPD: log(current earnings) 0.047 0.012 -0.041** 0.075** 0.010 0.014 0.064*** 
 (0.130) (0.023) (0.017) (0.035) (0.023) (0.051) (0.022) 

No. of twins  3,132 3,132 2,804 1,160 2,804 264 3,144 

Panel B.1: SALT study 1998-2002, MZ twins 
OLS: log(current earnings) -0.145 -0.008 -0.066*** 0.076** 0.060*** 0.056 0.038* 
 (0.135) (0.022) (0.019) (0.031) (0.020) (0.040) (0.022) 

WTPD: log(current earnings) 0.041 0.030 -0.035 0.038 0.027* 0.037 0.025 
 (0.123) (0.022) (0.022) (0.029) (0.016) (0.035) (0.030) 

No. of twins  1,668 1,668 1,562 640 1,562 138 1,684 

Notes:  Columns 1-7 present the coefficients and standard errors of years of schooling, obtained from ordinary least squares (OLS) and within twin-pair fixed 
effects (WTPD) estimations of the association between earnings and HRB for men. All OLS specifications include birth year fixed effects. Standard errors are 
clustered at the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1.  
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Table A.8.b 
OLS and WTPD estimates of the association between earnings and HRB, females 
Outcome variable: BMI Over-

weight 
Current 
smoker 

Stopped 
smoking 

Never 
smoked 

Risk 
drinking 

Exercise  

 (1) (2) (3) (4) (5) (6) (7) 
Panel A.1: BIRTH study 1973, all twins 
OLS: log(current earnings) -0.079 -0.011** 0.016* -0.022 -0.009 0.017 -0.010 
 (0.052) (0.006) (0.009) (0.014) (0.009) (0.014) (0.008) 
WTPD: log(current earnings) -0.067 -0.012 0.017 -0.004 -0.027** 0.011 -0.015 
 (0.060) (0.007) (0.012) (0.021) (0.011) (0.019) (0.010) 
No. of twins  2,666 2,666 2,710 940 2,722 1,104 2,712 

Panel A.2: BIRTH study 1973, DZ twins 
OLS: log(current earnings) -0.115* -0.016** 0.013 -0.006 -0.013 0.009 -0.011 
 (0.069) (0.007) (0.011) (0.018) (0.011) (0.017) (0.011) 
WTPD: log(current earnings) -0.067 -0.018* 0.018 0.004 -0.027** 0.014 -0.023* 
 (0.087) (0.010) (0.015) (0.026) (0.014) (0.023) (0.013) 
No. of twins  1,692 1,692 1,722 586 1,730 684 1,724 
Panel A.3: BIRTH study 1973, MZ twins 
OLS: log(current earnings) -0.037 -0.006 0.019 -0.045* -0.003 0.034 -0.011 
 (0.074) (0.008) (0.015) (0.023) (0.016) (0.026) (0.014) 
WTPD: log(current earnings) -0.065 0.000 0.016 -0.018 -0.027 0.007 0.002 
 (0.051) (0.011) (0.018) (0.035) (0.017) (0.035) (0.016) 
No. of twins  974 974 988 354 992 420 988 
Panel B.1: SALT study 1998-2002, all twins 
OLS: log(current earnings) -0.345*** -0.030** -0.035*** 0.078*** -0.027* -0.011 0.014 
 (0.113) (0.014) (0.011) (0.027) (0.014) (0.013) (0.014) 

WTPD: log(current earnings) -0.202 -0.019 -0.023* 0.054 -0.018 -0.030* 0.004 
 (0.133) (0.020) (0.013) (0.035) (0.016) (0.016) (0.020) 

No. of twins  5,904 5,904 6,070 1,908 6,070 1,040 6,044 

Panel B.2: SALT study 1998-2002, DZ twins 
OLS: log(current earnings) -0.339** -0.037** -0.025* 0.059* -0.041** -0.000 0.008 
 (0.143) (0.018) (0.014) (0.033) (0.017) (0.013) (0.018) 

WTPD: log(current earnings) -0.219 -0.021 -0.027 0.071 -0.039* -0.022 0.007 
 (0.180) (0.026) (0.018) (0.044) (0.021) (0.019) (0.025) 

No. of twins  3,628 3,628 3,740 1,112 3,740 592 3,724 

Panel B.1: SALT study 1998-2002, MZ twins 
OLS: log(current earnings) -0.327* -0.017 -0.050*** 0.086* -0.004 -0.024 0.028 
 (0.185) (0.024) (0.018) (0.047) (0.024) (0.023) (0.024) 

WTPD: log(current earnings) -0.169 -0.015 -0.014 0.017 0.026 -0.043 -0.001 
 (0.177) (0.031) (0.018) (0.051) (0.024) (0.031) (0.035) 

No. of twins  2,276 2,276 2,330 796 2,330 448 2,320 

Notes:  Columns 1-7 present the coefficients and standard errors of years of schooling, obtained from ordinary least squares (OLS) and within twin-pair fixed 
effects (WTPD) estimations of the association between earnings and HRB for men. All OLS specifications include birth year fixed effects. Standard errors are 
clustered at the twin-pair level. Significance level: *** p<0.01, ** p<0.05, * p<0.1.  


