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Abstract 

  We use the 2000-2008 waves of the German Socioeconomic Panel to 

examine overeducation transitions. The results are based on a first-order 

Markov model that allows us to account for both the initial conditions 

problem and for potential endogeneity in attrition. We find that 

overeducation dynamics, especially the probability of entering 

overeducation, is significantly influenced by personality. Notwithstanding 

theses differences associated with individual heterogeneity, still there 

appears to be considerable overeducation persistence. Almost 18% of the 

overeducation risk is due to individual state dependence, i.e., the fact of 

having been overeducated in the previous year. 
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1. Introduction  

 

A large body of the literature on overeducation has focused on its adverse consequences, 

mainly in terms of wage penalties, the general finding being that the rate of return to 

overschooling is positive but lower than the rate or return to adequate schooling. This wage-

reducing effect appears to have been strikingly consistent over time and across countries1. In 

contrast, much less consensus has been reached about the main causes of overeducation, and 

especially about the issue of whether it is a temporary or permanent phenomenon. Several 

theories in the literature support the view of the phenomenon being a short-term problem. For 

instance, matching theory (Jovanovic, 1979) suggests that overeducation represents a poor 

match for workers because they are qualified to perform higher-level jobs. Over time, 

however, workers are expected to improve their job match. In the same line, the career 

mobility hypothesis supports that overeducation is part of a career path or insertion process in 

the labour market. According to this view, workers may enter jobs for which they are 

overeducated and later on move to jobs that match better their educational attainments (Groot, 

1996; Groot and Maasen van den Brink, 1997; Sicherman, 1991; Dekker et al., 2002 and 

Büchel and Mertens, 2004). 

 

Other theories consider overeducation as a more serious and long-lasting problem. This 

occurs for instance when the labour market is characterized by imperfect information – 

Spence’s job-screening model – or when the presence of labour market rigidities induces 

workers to occupy jobs for which they are overqualified. In this line, the works of Dolton and 

Vignoles (2000) and Green et al. (2002) provide evidence that family responsibilities and/or 

regional immobility may be some of the reasons behind workers' decisions to voluntarily 

accept jobs for which they are overqualified. In this line, the work of Büchel and Battu (2003) 

shows that married women living in rural areas in Germany are more likely to be 

overeducated, though the gender differential is reduced when commuting times are accounted 

for. The view of overeducation as a form of allocative inefficiency is also supported by the 

assignment model (Sattinger, 1993). Under this approach, educational mismatches arise when 

                                                 
1 Using meta-analysis weighting techniques, Leuven and Oosterbeek (2011) report, in the most recent survey on 

the subject, a return to a year of required schooling of about 9%, whereas a year of overschooling pays-off some 

4.5%. 
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workers are not allocated to jobs in which they have a comparative advantage. Thus, 

overeducation would persist until a more efficient allocation of individuals to jobs could arise, 

through either improved matching processes or government policies intended to reduce such 

inefficiencies. 

 

An alternative explanation of the overeducation phenomenon focuses on the presence of 

unobserved heterogeneity amongst individuals with the same level of qualification. Bauer 

(2002) and Chevalier (2003) argue that overeducation mainly reflects unobserved differences 

in personal characteristics like ability, motivation and other unmeasured skills. Studies that 

consider differences between the unobservables of workers with and without an adequate job 

match are, however, very scarce. Nonetheless, it may be the case that the overeducated have a 

weaker endowment of unobservable characteristics – such as motivation and ability – that 

influence, not only wage determination, but also the risk of remaining in a poor match 

permanently. 

 

In this paper we attempt to shed new light on the main factors driving overeducation. This is 

done in a dynamic perspective based on overeducation exit and entry rates. Our particular 

contributions are two. First, using the 2000-2008 waves of the German Socioeconomic Panel 

(GSOEP), we investigate who is more likely to stay overeducated or enter overeducation, and 

derive measures of state dependence of the process. For this purpose we estimate a first-order 

Markov model that allows us to control for the endogeneity of initial overeducation status 

(non-random selection of people being initially overeducated) and for non-random attrition 

when modelling overeducation transitions. This estimating strategy, novel in the 

overeducation literature, closely resembles Stewart and Swaffield (1999) and Cappellari and 

Jenkins’s (2004) modelling of the dynamics of low income transitions.  

 

Second, the paper gives special emphasis to the role of personality traits when accounting for 

overeducation status. This is motivated by a corpus of recent papers documenting non-trivial 

relationships between non-cognitive skills and labour market outcomes, particularly earnings 

(Heckman et al., 2006, Semykina and Linz, 2007, Mueller and Plug, 2006, Heineck and 

Anger, 2010). Thus, in an attempt to capture individual heterogeneity more explicitly, this 

paper includes personality traits – the Big Five Inventory (BFI) – and locus of control (LOC) 



 4

measures as potential determinants of overeducation. In doing so, it provides pioneering 

estimates on the relationship between overeducation risk and non-cognitive skills.   

 

The outline of the paper is as follows. Section 2 reviews some papers that analyze the extent 

of overeducation persistence. Section 3 focuses on the relationship between personality traits 

and labour market outcomes. Section 4 describes the data and the definition of overeducation 

used in this study. The econometric approach is described in Section 5. Empirical results are 

reported in Section 6. Section 7 presents the concluding remarks.  

 

2. Overeducation persistence 

 
The presence of state dependence in overeducation is important for policy reasons, as the cost 

of labour market mismatches for individuals depends on both the size of the wage penalty and 

on how long that penalty persists. If evidence emerges of serious mismatch in the labour 

market, with a substantial amount of people failing to obtain jobs that fully utilize their 

qualifications, then the policy of education expansion may need to be reviewed. This would 

be the case if overeducation is the consequence of rigidities and adjustment problems in the 

labour market. In such a case it would lead to serious market inefficiencies – with the excess 

of supply of highly educated workers creating a bumping-down process of highly qualified 

workers into lower qualified jobs, eventually crowding out lower educated workers into 

unemployment. 

 

Although this issue has been recognized in many circumstances, careful and systematic study 

of the dynamics of overeducation has received relatively little attention in the literature, 

principally due to the lack of appropriate longitudinal data. Furthermore, the existing evidence 

is not very conclusive. Some papers provide indirect evidence of substantial state dependence 

in overeducation. For instance, Dolton and Vignoles (2000) use a survey of UK graduates (of 

programs normally requiring three or four years to complete) and find that a significant 

portion of graduates remain overqualified six years after graduation (30%). In the same line, 

Frenette (2004) uses a representative survey of Canadian graduates to explore whether 

overqualification among the highly educated is simply a short-term phenomenon or, in 

contrast, it is a long-term issue for certain graduates. The results show that overqualification is 
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highly state-dependent, with those who are overqualified two years out being far more likely 

to still be overqualified five years out. Finally, Mavromaras et al. (2009) estimate a dynamic 

random effects probit model using the Australia HILDA Survey 2001-2006. They find 

significant evidence of state dependence in overeducation, which is especially high for 

individuals with higher levels of education. 

 

Other works have showed, in contrast, that overeducation mobility is relatively high. For 

instance, Groot and Maassen van den Brink (2004) use a longitudinal sample from the 

Netherlands to examine the determinants of overeducation entries and exits. They account for 

unobserved heterogeneity by estimating random effects probit models. At the same time, 

transitions in and out of overeducation are estimated with a Markov type model (fixed 

effects), putting special attention to the role of job mobility – distinguishing between job-to-

job mobility and internal mobility. They find that job-to-job mobility increases the probability 

of exiting from overeducation, while internal mobility increases the risk of becoming 

overeducated. In the same line, Lindley and McIntosh (2010) use the British Household Panel 

Survey (1991-2005) to estimate the determinants of transitions out of overeducation in the 

UK. They find that the likelihood of overeducation is negatively related to job tenure, 

suggesting that overeducation is mostly a temporary phenomenon. However, for a minority of 

individuals it seems to be a reasonably permanent state.   

 

In this paper we examine overeducation persistence and its main determinants using a 

trivariate probit model. This type of model allows us to take account of the fact that the set of 

individuals at risk of exiting overeducation, or the set at risk of entering overeducation, may 

not be a random sample of the population, an example of an ‘initial conditions’ problem 

(Heckman, 1981). At the same time, our estimates of overeducation transitions control for 

potentially non-random selection into the subsample of individuals who are observed in two 

consecutive years. This type of multivariate models has been used in studies of earnings 

mobility (Stewart and Swaffield, 1999; and Cappellari and Jenkins, 2004) and studies on 

employment transitions (Cappellari and Jenkins, 2008; Cappellari et al., 2010). However, and 

to the best of our knowledge, this type of technique has not been applied to analyze 

overeducation dynamics. This is precisely one of the main purposes of the paper.   
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3. The role of personality traits 

 
In a comprehensive survey, Almlund et al. (2011) document important relationships between 

personality and a variety of life outcomes, including health, criminal activity, economic 

success and labour market outcomes. Organizational and industrial psychologists have shown 

that apart from job performance (see Barrick and Mount, 1991, for a meta-analysis and, more 

recently, Judge at al., 2007), personality is related in meaningful ways to job satisfaction 

(Judge et al., 2002) and career success (Kammeyer-Mueller et al., 2008).  

 

The evidence is suggestive of many channels driving these relationships. Personality might be 

thought of as part of an individual's set of productive traits just as general or specific 

education or job-related training. In this context, some personality traits are expected to be 

rewarded in the labour market, while others are expected to be punished. Bowles et al. (2001) 

suggest that non-cognitive personality variables, such as attitudes towards risk, ability to 

adapt to new economic conditions, hard work, and the rate of time preference affect both 

earnings and the transmission of economic status across generations. Mueller and Plug (2006) 

use US data to estimate traditional Mincerian wage equations based on the human capital 

model extended to incorporate the Big Five Inventory of personality. Even though the overall 

contribution of these in explaining the variance in earnings is typically found to be modest, 

some relevant effects have been established. Substantial earnings disadvantages are associated 

with Agreeableness and Neuroticism, whereas Openness to experience is positively related to 

earnings. Overall, they find that non-cognitive abilities have effects comparable to those 

commonly found for cognitive ability. In Heckman et al. (2006) achievement test scores 

explain much more of the earnings variance but have similar effects on labour market 

outcomes as the measures of personality traits. Using pooled Dutch data, Nyhus and Pons 

(2005) find negative earnings effects for Agreeableness and Neuroticism. Their study 

documents diverging personality effects by education level, with the effects of Agreeableness 

and Neuroticism being larger and smaller, respectively, among university graduates. Heckman 

et al. (2006) and Semykina and Linz (2007) detect relevant effects of external LOC on 

earnings, although the later study primarily focuses on explaining male-female earnings 

differentials. In the same line, Heineck and Anger (2010) find that workers who score in the 

bottom 25% of the LOC scale are exposed to a wage penalty of up to 20% compared to 
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workers who score in the top 25% of the scale. In their setting, these effects are twice as large 

as the effects of workers' cognitive abilities.  

 

Several explanations can be put forward to account for these relationships. Personality may 

affect labour market success indirectly through the type of occupation chosen. Judge et al. 

(1999) document non-trivial interactions between specific personality traits and occupational 

attainment across the life span. This evidence is well in line with sorting theories suggesting 

that some of the five personality dimensions may predict “extrinsic” career success if 

personality traits fit the psychological requirements of the job. Conscientiousness (Ham et al. 

2009) and LOC (Heckman et al., 2006) predict sorting into occupations. Similarly, personality 

may be intertwined with the individual education path. Heckman et al. (2010) estimate a 

model of sequential educational choice and find that personality, as measured by participation 

in adolescent risky behaviours, primarily affects age 30 earnings through its effects on 

education. Still, they find that for a given educational attainment the effects of personality 

variables on outcomes are weak. In Borghans et al. (2011) substantial portions of the variance 

in achievement test scores and grades, which are often used as measures of cognition, are 

explained by personality variables.  

 

Other mechanisms might be the mediating role that personality exerts on absenteeism 

(Störmer and Fahr, 2010), the likelihood of self-employment (Caliendo et al., 2008) and 

unemployment duration (Caliendo et al., 2010). Dohmen at al. (2009) highlight the role of 

reciprocity in generating better labour market prospects by showing that reciprocal workers 

are paid more, exert greater effort on the job, are more likely to be employed and report 

higher life satisfaction. Moreover, in a bargaining model context, personality differences may 

lead to differences in pay if certain traits tend to concede too quickly.  

 

In sum, there is an emerging literature concerned with assessing and providing explanations 

for the conspicuous relationship between personality and labour market outcomes. One of the 

contributions of this paper is to extend the debate to the realm of educational mismatches and, 

more specifically, overeducation. To the extent that the incidence of overeducation has 

important implications for earnings and job satisfaction, this purpose is interesting in itself. 

Moreover, overeducation may exert a mediating role in the empirical relationships 
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documented so far. Although assessing this role is not the object of the present investigation, 

the results presented here represent a preliminary step.  

 
 

4. Data and measurement of overeducation 

 

Conducted in Germany since 1984, the GSOEP is a wide-ranging representative longitudinal 

study of households that contains a large set of personal, family and labour market 

characteristics of household members. The unit of analysis in the present paper are 

individuals. After dropping observations with missing values in the relevant variables we 

retain 71,321 observations. 

 

Workers are classified as either adequately educated or overeducated according to a statistical 

approach based on the ISCO88 classification disaggregated on a 3-digit level. Required 

schooling is defined as a one standard deviation range around the mean level of schooling 

within an occupation. Workers are considered to be adequately educated if their actual 

education falls within this range and overeducated if their actual education is greater than one 

standard deviation above the mean for the specific occupation. Occupations with less than 10 

observations in a year are excluded from the analysis. Alternative definitions with modal 

value and 2-digit occupations were also examined.  

 

Table 1 contains the summary statistics of the estimating sample. The proportion of 

overeducated workers amounts to 14.4%2. The average educational attainment is 12.5 years of 

schooling. Tenure amounts to 11.2 years on average, with 26.7% of the sample having a 

temporary contract. 14.7% of the workers are self-employed and women account for 46.4% of 

the sample. Most individuals are married or live with a partner (67.5%), albeit a significant 

fraction is single (23.6%). Finally, 9.8% of the respondents declare that they have a “bad” or 

“very bad” health condition. In the regression stage, the continuous variables (age, years of 

completed education, tenure, number of children and adults at home) are entered in their 
                                                 
2 This prevalence rate is towards the bottom range of the bunch of estimates reported in the literature. Using the modal value 

instead of the average years of schooling within occupations results into 26% of the sample being overeducated, a figure that 

comes closer to standards. We disregarded this alternative measurement method because empirically it results in a less 

demanding criterion for the definition of overeducation.  
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logarithm form.  

 

4.1. Personality traits 

 

All the items included in the Big Five Inventory, as well as the LOC and reciprocity items are 

to be answered on 7-point Likert type scales (1 — “disagree completely” (LOC)/“does not 

apply to me at all” (BFI) to 7 — “agree completely” (LOC)/“applies to me perfectly” (BFI)). 

The BFI represents a widely accepted approach to conceptualizing personality, as meta-

analyses consistently support the construct validity of this approach (Costa and McCrae, 

1992). After aggregating across items, the BFI provides a score for the five major traits that 

define human personality across cultures: Conscientiousness, a tendency to be organized, 

strong-willed, persistent, reliable, and a follower of rules and ethical principles; Neuroticism, 

the tendency to experience negative emotions such as anxiety and depression; Extraversion, 

the tendency to be sociable, warm, active, assertive, cheerful, and in search of stimulation; 

Agreeableness, the dimension of interpersonal relations, characterized by altruism, trust, 

modesty, and cooperativeness; and Openness to experience, the tendency to be imaginative, 

creative, unconventional, emotionally and artistically sensitive. Each of these factors is 

hierarchically defined by specific facets. The BFI questionnaire used in the 2005 wave of the 

GSOEP is based on 3 items per personality dimension. Despite psychologists typically work 

with longer questionnaires, the shortened version used in this paper, known as the BFI-S, has 

been validated against longer inventories3. A further issue in personality measures is the 

concern that variability in the resulting scores arise from measurement error. In our data, 

encompassing tests of internal consistency were satisfactory4.  

                                                 
3 The BFI-S items are: I see myself as someone who… i) worries a lot, ii) gets nervous easily, iii) is relaxed, handles stress 

well; iv) is communicative, talkative, v) is outgoing, sociable, vi) is reserved; vii) is original, comes up with new ideas, viii) 

values artistic experiences, ix) has an active imagination; x) is sometimes somewhat rude to others, xi) has a forgiving nature, 

xii) is considerate and kind to others; xiii) does a thorough job, xiv) does things effectively and efficiently, xv) tends to be 

lazy. Neuroticism: i)-iii), Extraversion: iv)-vi), Openness to experience: vii)-ix), Agreeableness: x)-xii), Conscientiousness: 

xiii)-xv). By construction, the score in a given dimension ranges from a minimum of 3 to a maximum of 21.   
4 A principal component analysis with varimax rotation was conducted. Factor analyses clearly replicated the Big Five factors 

by yielding a correlation matrix with five eigenvalues above unity. The five principal components accounted for 60.7% of the 

total variance. The Cronbach’s alphas for the five dimensions were 0.607, 0.657, 0.625, 0.505 and 0.609, respectively. It 

must be noticed that for a given level of internal consistency, fewer items per dimension result into lower alphas (Mueller and 



 10

Locus of control (LOC) is measured externally and internally. People with an external LOC 

believe that his/her behaviour is guided by fate, luck, or other external circumstances, while 

those with an internal LOC believe that his/her behaviour is guided by his/her personal 

decisions and efforts. Within psychology, LOC is considered to be an important aspect of 

personality and, more importantly, the extent to which one finds social comparisons inspiring 

or threatening is known in the field of psychology to depend on whether one finds a sense of 

control over the dimension under evaluation (Lockwood, 2002). In the GSOEP, LOC is 

surveyed with 10 items of which four relate to internal and the other six measure external 

LOC5. Unfortunately, internal LOC was found to exhibit a very limited amount of construct 

validity in the data6, meaning that the surveyed items are not at all appropriate for measuring 

the underlying scale. This forced us to excluded internal LOC from the analyses. 

 

The average scores (in a 1-7 scale) of the different personality dimensions are reported in 

Table 2. In the regressions stage of the paper, these were normalized to a mean zero and unit 

variance. Figure 1 shows the density function of the normalized scores. The graphs show that 

only a few of the traits are not normally distributed, namely Conscientiousness and 

Agreeableness, which are left-skewed. As a final remark, the BFI and LOC information 

gathered in the 2005 wave of the GSOEP were not surveyed in any of the previous or 

subsequent years. To deal with this limitation, it is assumed thorough the paper that these 

constructs are constant over the 7-years period7.  

 

 

 

                                                                                                                                                         
Plug, 2006). Hence, although these reliability coefficients are towards the lower range of admissible values, they point to a 

reasonable amount of internal consistency given the low (3) number of items per personality traits. 
5 These are: i) My life course depends on me, ii) Influence on social conditions through involvement, iii) Success takes hard 

work, iv) Doubt my abilities when problems arise; v) Haven’t achieved what I deserve, vi) What you achieve depends on 

luck, vii) Others make the crucial decisions in my life; viii) Possibilities are defined by social conditions; ix) Abilities are 

more important than effort; x) Little control over my life. Internal LOC measured by i)-iv). External LOC measured by v)-x).  
6 The alpha reliability coefficient was as low as 0.201. 
7 This should not be seen as a stringent assumption, as it is generally accepted that adult’s personality traits are fairly stable 

over time (Roberts and Del Vecchio, 2000, Costa and McCrae, 2002). In our sample, the respondents mean age is 41.5 years 

and they are interviewed during no more than 7 consecutive years, so that the potential interdependency between early life 

events and personality should not matter much. 
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4.2 Overeducation transitions 

 

An informative way of looking at movements into and out of overeducation is in terms of 

conditional probabilities. Restricting the attention to employed individuals, Table 3 shows the 

probabilities of being overeducated in year t given an individual’s state – either overeducated 

or not – at ݐ െ 1. The transitions are pooled over the period 2000-2008. 

 

As it can be observed, the likelihood of being overeducated in a given year differs 

substantially depending on overeducation status in the previous year. The persistence rate is 

remarkably large, with only 13.6% of workers exiting from mismatched jobs in a given year, 

whereas only 2.0% of those who were not overeducated one year are overeducated the 

following year. In other words, the next year’s overeducation risk among the overeducated is 

as much as 84.4 percentage points (pp) higher than for those who are not overeducated. A 

second aspect that should be taken into consideration when analysing transitions is the high 

and non-ignorable attrition problem that most panel surveys frequently suffer. As other 

longitudinal data, the GSOEP surveys not only the original sample from the first wave, but 

also households and persons that entered the survey at later points in time. While the original 

sample members are augmented with the entrance of new members, there are other 

households that leave the survey for several reasons: survey-related reasons (unsuccessful 

follow-up and refusal) and reasons unrelated to the survey (moves abroad and deaths). The 

“Missing” column in Table 3 reveals that a non-trivial proportion of the sample used in this 

study were not retained from one year to the next. Furthermore, the retention rates slightly 

vary between those who were initially overeducated (15.8%) and those who were not 

(17.1%). 

 

The descriptive analysis provides preliminary evidence of a strong state dependence effect in 

the dynamics of overeducation. Broadly speaking, state dependence is defined as the degree to 

which the effect of any initial endowment (often referred to as individual characteristics) on 

an outcome may be attenuated or accentuated by the continued presence of that outcome. 

However, it does not necessarily imply that this state dependence, observed in aggregate 

terms, is true at the individual level. It may be the result of heterogeneity, where certain 

individual characteristics increase the probability of being overeducated. This would create 
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the appearance of state dependence in the aggregate transition probabilities if some of the 

relevant characteristics exhibit persistence over time (e.g. education). Alternatively, or in 

addition, there may be ‘true’, or structural, state dependence for individuals. That would be 

the case if being overeducated in one period increases in itself the probability of being over-

educated in the next period, even relative to another individual with identical characteristics 

who was not overeducated at the previous period. Distinguishing between omitted 

heterogeneity and structural state dependence is of paramount importance: while state 

dependence due to heterogeneity can be influenced by changing individual characteristics, 

structural state dependence may be harder to tackle. Although addressing this issue is difficult 

– it requires additional information, such as the availability of suitable instruments – this 

distinction must be explicitly modelled in the estimating framework for the correct 

understanding of outcomes that persist over time. This is precisely described in the next 

section. 

 

5. The econometric approach 

 
This section considers the modelling of transitions into and out of overeducation. Hazard 

regressions models have been commonly used in the literature to study dynamics in different 

fields, such as employment and poverty. Generally, in this type of models unobserved factors 

are assumed to be independent of entry to the state, and the problem of attrition is commonly 

ignored.  

 

However, when modelling transition probabilities, it is important that the ‘initial conditions’ 

problem is addressed (Heckman, 1981). It can be viewed as an endogenous selection problem: 

unobserved factors affecting transitions between states may be correlated with factors 

determining the original state. At the same time, one of the potentially most damaging effects 

on the value of panel data is the presence of biasing attrition, i.e. attrition selectively related to 

outcome variables of interest. As Atkinson and Micklewright (1991) point out, even a loss of 

5% of the sample each year will eventually have a substantial cumulative impact on the 

proportion of the original sample remaining in the panel. If attrition bias is selective and 

concentrated among certain types of individuals, it may lead to biased estimations. 
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5.1 The model 

 

We consider a sample of individuals in employment situation at period ݐ െ 1. The risk of 

overeducation can be written in terms of an unobserved latent overeducation propensity ݋௜௧ିଵכ   

which is a linear function of observable characteristics plus an error term normally 

distributed: 

 

כ௜௧ିଵ݋                                             ൌ ௜௧ିଵݖᇱߚ ൅ ௜௧ିଵߝ   ,௜௧ିଵߝ ׽ ܰሺ0,1ሻ                                         (1)        

 

where i=1….N indexes individuals, ݖ௜௧ିଵ is the vector of explanatory variables that includes 

personal, household and job characteristics, and ߝ௜௧ିଵ is an error term that can be written as 

the sum of an individual-specific component plus an orthogonal white noise error: ߝ௜௧ିଵ ൌ

௜ߦ ൅ ௜௧ିଵ. Let ௜ܱ௧ିଵߴ ൌ כ௜௧ିଵ݋ሺܫ ൐ 0ሻ be a dummy variable indicating whether the individual ݅ 

is over-educated in year ݐ െ 1, where the indicator function ܫሺ ሻ equals one if its argument 

holds, and zero otherwise.  

 

Transitions into and out of overeducation are only possible if the individuals are also observed 

in period t. We denote  ݎ௜௧כ  as the sample retention propensity between years ݐ െ 1 and ݐ: 

 

כ௜௧ݎ                                               ൌ ߰ᇱݔ௜௧ିଵ ൅ ߬௜௧, ߬௜௧ ׽ ܰሺ0,1ሻ                                                  ሺ2ሻ 

 

where ݔ௜௧ିଵ is a vector of explanatory factors, and the error term ߬௜௧ ൌ ௜ߤ ൅  ௜௧ is the sum of aߣ

normal individual component, ߤ௜, plus a normal orthogonal white noise, ߣ௜௧. Let ܴ௜௧ ൌ

כ௜௧ݎሺܫ ൐ 0ሻ be a binary indicator of permanence in the sample for each individual.  

 

The third component to be specified is that characterising overeducation status in period ݐ, 

which is observed only if  ܴ௜௧ ൌ 1. Let the latent propensity of overeducation be characterized 

by: 

 

כ௜௧݋                                 ൌ ሾ ௜ܱ௧ିଵߜଵᇱ ൅ ሺ1 െ ௜ܱ௧ିଵሻߜଶᇱ ሿ݉௜௧ିଵ ൅ ௜௧ݒ   ,௜௧ݒ ׽ ܰሺ0,1ሻ                        ሺ3ሻ 
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where the vectors ߜଵ, ߜଶ and ݉௜௧ିଵ are column vectors, and the error term ݒ௜௧ is the sum of an 

individual specific effect plus an orthogonal white noise: ݒ௜௧ ൌ ߮௜ ൅  ௜௧. We define anߞ

indicator variable ௜ܱ௧ ൌ כ௜௧݋ሺܫ ൐ 0ሻ  for overeducation in year ݐ. This specification allows the 

impact of explanatory variables on current overeducation to differ according to the individual 

status in the previous period. Thus, Eq. (3) allows us to examine the conditional probability of 

the event and, therefore, overeducation transitions8.  

 

Finally, we allow the unobservable factors in Eqs. (1)-(3) to be jointly distributed as a 

trivariate normal with zero means, unit variances, and the following three unrestricted 

correlations: 

ଵߩ ൌ ,௜௧ିଵߝሺݎݎ݋ܿ ߬௜௧ ሻ ൌ ,௜ߦሺݒ݋ܿ  ௜ሻߤ

ଶߩ                                                     ൌ ,௜௧ିଵߝሺݎݎ݋ܿ ௜௧ ሻݒ ൌ ,௜ߦሺݒ݋ܿ ߮௜ሻ                                           (4) 

ଷߩ ൌ ,ሺ߬௜௧ݎݎ݋ܿ ௜௧ሻݒ ൌ ,௜ߤሺݒ݋ܿ ߮௜ሻ 

 

Thus, the distribution of unobserved heterogeneity is parameterized via the cross-equation 

correlations. Correlation ߩଵ summarizes the association between unobserved individual 

specific factors determining base year overeducation status and sample retention. A positive 

(negative) value of this correlation term indicates that individuals who were more likely to be 

initially overeducated are more (less) likely to be in the sample next year. The correlation 

between unobserved factors affecting both current and previous overeducation status is 

captured by ߩଶ. A positive (negative) sign indicates that individual who were more likely to 

be initially overeducated are more (less) likely to remain overeducated one year after, 

compared to those who were initially non-overeducated. Finally, ߩଷ is the correlation between 

unobserved individual specific factors determining retention propensities and current status.  

 

5.2 Overeducation transition probabilities 

 

Our main interest is on overeducation transition probabilities. The estimation of a trivariate 

probit allows us to predict the probability of being overeducated at ݐ conditional on being 

                                                 
8 A more complex analysis would estimate a simultaneous model including another equation for educational achievement, 

insofar as it may be related to personality traits. Unfortunately, the resulting model would be cumbersome and require 

additional instruments that render the analysis unfeasible with the available data. 
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overeducated at ݐ െ 1 (the overeducation persistence rate), and the probability of being 

overeducated at ݐ conditional on being non-overeducated at ݐ െ 1 (the overeducation entry 

rate). These probabilities are characterized by the following expressions: 

 

௜௧݌                              ؠ ሺݎܲ ௜ܱ௧ ൌ 1| ௜ܱ௧ିଵ ൌ 1ሻ ൌ
Φଶ൫ߜଵ′݉௜௧ିଵ, ;௜௧ିଵݖ′ߚ ଷ൯ߩ

Φሺݖ′ߚ௜௧ିଵሻ
                            (5) 

                            ݁௜௧ ؠ ሺݎܲ ௜ܱ௧ ൌ 1| ௜ܱ௧ିଵ ൌ 0ሻ ൌ
Φଶሺߜଶᇱ݉௜௧ିଵ, െߚᇱݖ௜௧ିଵ; െߩଷሻ

Φሺെߚᇱݖ௜௧ିଵሻ
                       (6) 

 

where Φ and Φଶ are, respectively, the univariate and bivariate standard normal cumulative 

distribution functions. A feature of first-order Markov models is that they provide closed-form 

solutions for the spell duration of the phenomenon under consideration. It can be shown that, 

in our case, the mean duration of an overeducation spell is given by 1/ሺ1 െ  ௜௧ሻ, where݌

ሺ1 െ  ௜௧ሻ  defines the overeducation exit rate, whereas 1/ሺ݁௜௧ሻ represents the mean duration݌

of a non-overeducation spell. Finally, it is worth noting that while the aggregate transitions 

represented in Table 3 only refer to the subsample with ܴ௜௧ ൌ 1,  the transitions probabilities 

of Eqs. (5) and (6) are estimated also for the subsample of individuals who are not observed in 

year ݐ (those with ܴ௜௧ ൌ 0). 

 

5.3 The likelihood function 

 

The trivariate probit regression model includes an endogenous dummy variable (lagged 

overeducation), endogenous switching (in year ݐ equations), and endogenous selection (of 

year ݐ equations with respect to attrition). Thus, the likelihood function involves normal 

integrals of various dimensions, the largest being three. The contribution to the log-likelihood 

for each individual ݅ with overeducation status observed in period ݐ െ 1 is: 

 

௜ܮ݃݋݈ ൌ ௜ܱ௧ିଵܴ௜௧ logሾΦଷሺ݇௜ߜଵᇱ݉௜௧ିଵ, ݊௜߰ᇱݔ௜௧ିଵ, ;௜௧ିଵݖᇱߚ௜ݍ ݇௜݊௜ߩଷ, ݇௜ݍ௜ߩଶ, ݊௜ݍ௜ߩଷሻሿ 

൅ሺ1 െ ௜ܱ௧ିଵሻܴ௜௧ logሾΦଷሺ݇௜ߜଶᇱ݉௜௧ିଵ, ݊௜߰ᇱݔ௜௧ିଵ, ;௜௧ିଵݖᇱߚ௜ݍ ݇௜݊௜ߩଷ, ݇௜ݍ௜ߩଶ, ݊௜ݍ௜ߩଵሻሿ 

൅ሺ1 െ ܴ௜௧ሻ logሾΦଶሺ݊௜߰ᇱݔ௜௧ିଵ, ;௜௧ିଵݖᇱߚ௜ݍ ݊௜ݍ௜ߩଵሻሿ 

 

where ݇௜ ؠ 2 ௜ܱ௧ െ 1,  ݊௜ ؠ 2ܴ௜௧ െ ௜ݍ ,1 ؠ 2 ௜ܱ௧ିଵ െ 1 
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The estimation of the model requires evaluation of multivariate normal probability 

distribution functions. Our sample data consists of repeated observations on the same 

individual across successive periods of time. These repeated observations mean that the i.i.d. 

assumption is violated. To account for this we use a pseudo maximum likelihood estimator 

(PSML). There are methods in the statistics literature that allow for arbitrary correlations 

between observations within the same sample cluster (Huber, 1967; and Binder, 1983). In 

such methods, the sample log-likelihood is a “pseudo-likelihood” (Gourieroux and Monfort, 

1996), from which a robust variance estimator of the parameter estimates can be derived using 

Taylor-series linearization. Thus, we evaluate the trivariate standard normal distribution 

function using simulation methods based on the Geweke-Hajivassiliou-Keane (GHK) 

simulator with 250 random draws.9 

 

5.4 The covariates 

 

We consider personal, demographic and job characteristics as the main determinants of 

overeducation. This includes gender, age, marital status, education, health status, variables 

referring to household composition (number of adults and children at home) and job 

characteristics (type of contract and job tenure). The main novelty in this respect is the 

inclusion of explicit controls for the respondent’s personality traits as measured by the BFI 

and LOC constructs described above. This refinement is intended to capture individual 

heterogeneity more explicitly and to provide pioneering estimates of the impact that 

personality exerts on the likelihood of (entering and exiting) overeducation. To account for 

education-related specific effects of personality, these indicators are interacted with the 

individual level of schooling. All equations include year fixed effects. 

 

All covariates in the Eq. (3) were measured using their values at year ݐ െ 1.  Identification of 

the model requires some exclusion restrictions. First, we require variables that affect initial 

overeducation status and retention while having no effect on transitions, i.e., variables 

entering the ݖ௜௧ିଵ or  ݔ௜௧ିଵ vectors but not ݉௜௧ିଵ. As instrument for sample retention we 
                                                 
9 The GHK simulator works by taking draws from upper truncated univariate standard normal distributions, and then 

recursively computing a multivariate probability value using Cholesky’s factorization. For maximization, we use the 

modified Gauss-Newton routine implemented by Stata’s ml command jointly with a cluster option to provide robust 

estimators. 
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include a binary variable indicating whether the individual was a GSOEP original sample 

member. With this identifying restriction we assume that these individuals are more stable 

survey members compared to joiners, and that sample membership status is orthogonal to the 

overeducation transition propensity. Thus, vector ݔ௜௧ିଵ includes all the variables in ݉௜௧ିଵ plus 

the original panel member indicator. Two set of instruments were explored for base year 

overeducation. The first set referred to the respondent’s parental socioeconomic background 

as measured by the parent’s occupation when the respondent was aged between 14 and 15. 

These variables have been previously found to have a significant effect on the probability of 

having a poor labour market status as measured by low pay (Stewart and Swaffield, 1999, 

Cappellari and Jenkins, 2004). Unfortunately, the validity of these instruments was not 

supported by our data. As an alternative, we use the respondent’s quality of relationship with 

parents. In particular, vector ݖ௜௧ିଵ contains all variables included in ݉௜௧ିଵ plus a set of 12 

binary variables, including variables to indicate missing information, describing the frequency 

(ranging from “very often” to “never”) of unpleasant arguments and fights with father and 

mother when the individual was between 14 and 15 years old. The assumption being made 

here is that a poor relationship positively affects the likelihood of initial overeducation, 

whereas it does not affect the transition probabilities conditional on the previous period state.  

 

6. Results 

 
For expositional purposes, the discussion of the results is done in four stages. Firstly, we 

report on the estimated correlation between the unobservable component of the three 

equations and the encompassing exogeneity tests. Secondly, we concentrate on the effects of 

the explanatory variables on the overeducation transitions. Thirdly, we assess the extent of 

state dependence, differentiate between individual or ‘true’ state dependence and aggregate 

state dependence. Finally, we move on to explore the role of individual heterogeneity in 

explaining overeducation persistence, giving special attention to respondents’ non-cognitive 

skills. 

 

6.1 Testing the model specification 

In order to assess the exogeneity of both initial conditions and sample retention, we test for 

the separate and joint significance of the correlation coefficients associated with the two 
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selection equations. Table 4 reports the estimated correlation structure of the unobserved 

factors jointly with the tests of ignorability of attrition and initial conditions.  

 

The correlation between unobservables affecting retention and initial overeducation (ߩଵሻ is 

negative, indicating a lower retention propensity among the initially overeducated relative to 

the non-overeducated. Still, this statistic fails to be significant at conventional levels. More 

interestingly, the correlation between unobservables affecting initial overeducation and 

conditional current overeducation status (ߩଶሻ is positive and statistically significant. This 

supports the existence of unobserved factors that are positively related to the likelihood of 

being initially overeducated and, at the same time, increase the risk of overeducation 

persistence. As for the correlation between retention and transitions (ߩଷሻ, the coefficient is 

positive but imprecisely estimated.  

 

Exogeneity of initial conditions would imply that ߩଵ and ߩଶ are jointly zero, but such a 

hypothesis is strongly rejected (Wald test ݌ ൏ 0.000). On the other hand, exogeneity of 

retention would imply ߩଵ ൌ ଷߩ ൌ 0. In this case, the null hypothesis is not rejected, a result 

that is unsurprising given that ߩଵ and ߩଷ are imprecisely estimated. Finally, the test of joint 

significance of the three correlation coefficients indicates that they are jointly significant with 

a p-value of 0.000 or, to put it differently, that the two endogenous selection processes cannot 

be ignored when describing the dynamics into and out of overeducation. Still, inspection of 

the pair-wise tests warns that endogeneity operates mainly via a correlation with initial 

conditions. 

 

Regarding the validity of the instruments, the results of Table 4 show that the relationship 

quality with parents and sample membership variables can be excluded from the transition 

equation separately (p-values of 0.166 and 0.218, respectively) and jointly (p-value = 0.178). 

On the other hand, the relationship variables are jointly highly significant (p-value = 0.034) in 

 = ௜௧ିଵ, whereas original panel membership is a relevant covariate for retention (p-valueݖ

0.000). Thus, according to the tests for inclusion, the validity of the proposed instruments is 

supported by the data. 

 

 



 19

6.2. The effect of explanatory variables on transition probabilities 

 

Table 5 reports the maximum likelihood estimates for the variables in ݉௜௧ିଵ, discriminating 

between the determinants of overeducation persistence (first column) and the determinants of 

overeducation entry (second column).10 According to the test reported in the last row of the 

table, the equality of the two set of estimates ሺߜଵ ൌ ଶߜ ൌ 0) is strongly rejected. Thus, there is 

a statistically relevant state dependence effect, according to which initial overeducation 

condition importantly determines the respondent’s next period status.   

 

As expected, the dimension most closely related to overeducation is attained schooling. More 

educated individuals are significantly more likely to be overeducated, and this occurs 

regardless of their status at ݐ െ 1. However, this is not the general pattern. Most variables 

exert a differential effect depending on whether the individual was initially overeducated or 

not. This is the case of singlehood, which significantly reduces the probability of 

overeducation persistence (-0.161) while rendering the probability of overeducation entry 

unaltered (t-ratio = 0.75). The role of gender is exactly the opposite: women are less likely to 

enter overeducation (-0.095) but as likely as men to remain overeducated (t-ratio = -0.03). 

 

Interestingly, we detect some differences in the dynamics of overeducation by personality 

groups. Specifically, we find that scoring high in Conscientiousness, Extraversion and 

external LOC, and scoring low in Openness significantly decreases the probability of 

remaining overeducated. Interestingly, the impact of these personality traits is strongly 

moderated by the individual level of schooling. The interaction terms between schooling, 

Conscientiousness, Extraversion and external LOC are significant at conventional levels and 

indicate that personality differences are relatively less important when accounting for 

overeducation persistence among the high educated. Among the non-overeducated at ݐ െ 1 

(second column), Conscientiousness an Extraversion are less relevant dimensions, whereas 

the beneficial effects of external LOC on the probability of overeducation are higher by a 

factor of almost 2 (-0.0761 against -1.265). Among this group, the role of personality 

differences is also significantly moderated by schooling levels.  
                                                 
10 The estimates for initial overeducation and retention are available from the authors upon request. 
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As for the remaining variables, a higher number of adults in the household significantly raises 

the probability of remaining overeducated, while it leaves the probability of entering 

overeducation practically unaltered. Similarly, the self-employed are more likely to remain 

overeducated, while they are as likely to enter overeducation as the remaining workers. 

Having a temporary contract, by contrast, has a positive effect on the entry probability and a 

non-significant effect on the likelihood of overeducation persistence. Similarly, the beneficial 

effects of tenure on the overeducation probability are more conspicuous among the non-

overeducated at ݐ െ 1.  

 

6.3 State dependence  

 

This section is aimed at disentangling the puzzle of the main forces causing overeducation 

persistence. First, we address the question of how much state dependence there is in the 

conditional probability of remaining overeducated. The probabilities being considered above 

are aggregate probabilities. They do not necessarily imply that this state dependence observed 

in aggregate holds at the individual level. If certain individual characteristics increase the 

probability of an individual remaining overeducated, then observed state dependence may be 

the result of heterogeneity: if some of these characteristics exhibit persistence over time (e.g. 

education), this will create the appearance of state dependence in the aggregate transition 

probabilities even if such an effect is absent in individual transition probabilities 

 

In addition, there may be individual state dependence: being overeducated in one period may 

in itself increase the probability of being overeducated in the next period, even relative to 

another individual with identical characteristics who was not overeducated in the first period. 

That would be the case, for example, if a spell of overeducation negatively affects an 

individual's perception of his market value and discourages him from applying for jobs 

commensurate with his level of education. Similarly, holding a mismatched job may alter 

workers' preferences or motivations in such a way as to make them more likely to remain in 

that segment of the labour market. This would be particularly the case if the mismatched 

status comes in exchange of other forms of compensation (commuting time, human capital 

accumulation, flexibility). A third explanation has to do with human capital losses: having 

excess education may cause the depreciation of human capital not currently being used, 
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thereby keeping an individual's productivity low and reducing the probability of achieving a 

good match in the future.  

 

The calculations needed to assess the extent of aggregate against individual state dependence 

are reported in Table 6. Following Stewart and Swaffield (1999), for each individual we 

calculate the predicted conditional probability of being overeducated at ݐ given being 

overeducated at ݐ െ 1 (Eq. (5)). These are then averaged over first those overeducated at 

ݐ െ 1 and then those non overeducated at ݐ െ 1. The resulting figures, 0.862 and 0.169, 

respectively, are reported in rows 4 and 5 of the table. The difference between the two figures, 

immediately below (0.694), is the contribution that is not due to state dependence, insofar as 

these probabilities are conditional on an identical overeducation condition for both groups of 

individuals.  

 

The state dependence effect is then calculated as the difference between the average 

probability of being overeducated at ݐ conditional on being overeducated at ݐ െ 1 over the 

sample who were non-overeducated at ݐ െ 1 (0.169), and the raw aggregate probability of 

being over-educated at t over the same sample (0.020). This gap is due to differences in the 

initial overeducation status among otherwise similar individuals and, as such, it captures the 

extent of individual state dependence. According to the estimates, being initially overeducated 

increases in itself the risk of remaining over-educated in the next period. Still, the contribution 

of individual state dependence in the estimated models is moderate, with 17.6% of the 

difference in aggregate probabilities being due to the fact of having been overeducated at 

ݐ െ 1, holding characteristics fixed.  

 

6.4 Individual heterogeneity: the role of personality 

 

This section complements the analysis by exploring the role of personality traits in explaining 

overeducation persistence and entry rates, as well as average and median lengths of time spent 

in and out of overeducation. The magnitude of the differential between mean and medians 

captures the degree of dispersion in spell lengths among individuals with identical observable 

characteristics. 
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We proceed as follows. First, we replace ݖ௜௧ିଵ in (1) by its mean over the subsample of 

overeducated individuals, and we compute the predicted probability of either remaining 

overeducated at period ݐ – the persistence rate – and the predicted probability of entering 

overeducation – the entry rate. Taking this as the reference outcome, we then compute the 

same probabilities augmenting the corresponding value of each dimension of personality by 1 

standard deviation, while holding the rest of covariates fixed at their mean values. The 

difference between these two probabilities captures the impact of the BFI and external LOC 

variables on overeducation transitions. Furthermore, and in order to account for the relative 

importance of personality, we compute the same difference in probabilities when years of 

schooling are increased by 1 standard deviation. Finally, we describe the joint effect of 

changes in schooling and personality.  

 

The results are reported in Table 7. For the reference overeducated individual, the probability 

of remaining overeducated is 89.2%, whereas the probability of entering overeducation is 

53.8%. These figures imply a state probability of overeducation of 83.3%, a mean (median) 

overeducation spell of 9.3 (6.1) years and mean (median) time between overeducation spells 

of 1.9 (0.9) years. As it can be observed, the probability of remaining overeducated increases 

by 5.5 pp when we simulate an increase of 1 standard deviation in average years of schooling. 

The impact on the entry rate is even larger (26.0 pp). These impacts are remarkable and 

highlight the close relationship between attained schooling and overeducation status. The 

close relationship between personality traits and overeducation is perhaps more surprising. A 

1 standard deviation increase in Conscientiousness decreases the persistence and entry rates 

by 10.5 and 31.0 pp, respectively, relative to the reference individual, resulting in 46.5 pp 

shorter overeducation spells (4.95 against 9.26 years). An identical change in Extraversion 

results into even lower persistence and entry rates (-13.9 and -38.3 pp, respectively, relative to 

the reference individual), shorter average overeducation spells (-53.5 pp) and longer non-

overeducation spells (62.1 pp). Despite to a lower extent, scoring high on External LOC has 

also a beneficial effect on the overeducation risk. By contrast, Neuroticism, Agreeableness 

and, especially, Openness are associated with higher overeducation risks. This is mainly due 

to sensitive increases in the corresponding entry rates, which are between 5.0 and 51.5 pp 

above that of the reference individual, while differences in persistence rates are much smaller.  
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All in all, the results show that personality differences play an important role in explaining 

overeducation transitions, being especially responsible for large differences in the 

overeducation entry rate. In the last rows of Table 7 we consider simultaneous changes in 

education and personality traits. This is done by reporting variations in probabilities following 

a 1 standard deviation increase in the schooling level and a similar increase in a given 

personality trait. There is a non-trivial interaction between schooling and personality, as 

suggested in the previous sections. For example, being above average in terms of schooling 

and Conscientiousness does not result in a higher overeducation risk relative to the reference 

individual. The corresponding statistics are indeed very close, with persistence and entry rates 

2.0 and 3.2 pp lower, respectively, than that of the reference individual. This result suggests 

that a particular personality trait – Conscientiousness – may more than offset the effects of 

attained schooling on the risk of overeducation.  This is also the case of Extraversion and, to a 

lower extent, external LOC. By contrast, the 10.5 pp higher state probability of overeducation 

among the more educated is barely affected by a higher score in Neuroticism (11.6 p) and 

Agreeableness (12.4 pp). Finally, the simultaneous effect of schooling and Openness on the 

overeducation risk is indeed lower than the sum of the independent effect of these variables.  

 

A final lesson from Table 7 is that entry rates exhibit a greater amount of individual 

heterogeneity than persistence rates. This suggest that a substantial part of the variation in the 

state probability of overeducation is due to differences in the overeducation spell duration and 

not to differences in the lengths of time spent out of overeducation. The last column in the 

table shows that absolute differences in the latter case are relatively modest.  

 

7. Concluding remarks 
 
Using the 2000-2008 waves of the German Socioeconomic Panel (GSOEP), this paper shows 

that structural state dependence in overeducation is moderate. This was done estimating a 

first-order Markov models that allows us to control for the endogeneity of initial 

overeducation status (non-random selection of people being initially overeducated) and for 

non-random attrition.  
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The estimation of conditional probabilities shows that there appears to be substantial 

heterogeneity in the rates of movement into and out of overeducation. Apart from the effect of 

personal, demographic and job characteristics, our results reveal that overeducation dynamics 

are significantly influenced by personality traits. In this respect, the paper contributes to the 

emerging literature that relates non-cognitive skills with labour market outcomes. In 

particular, we find that some dimensions of personality like Conscientiousness, Extraversion 

and external LOC exert a higher impact on overeducation transitions – especially regarding 

entry rates – than that caused by attained schooling. This result is in line with other works in 

the literature suggesting that overeducation mainly reflects unobserved differences in personal 

characteristics like ability or motivation.  

 
Notwithstanding the substantial differences in overeducation transitions associated with 

individual heterogeneity, the results uncover a non-trivial state dependence in overeducation. 

In particular, we find that 17.6% of the observed persistence in overeducation is due to the 

fact of having been overeducated in the previous year, holding characteristics fixed. This 

implies that a non negligible amount of overeducated people fails to move to more adequate 

jobs regardless of their personal characteristics, including non-cognitive skills. This 

observation is supportive of the view that rigidities and/or adjustment problems in the labour 

market make overeducation a serious and long-lasting problem. Tackling against educational 

mismatches would, therefore, require the necessity of reviewing the policy of education 

expansion.  
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Tables and Figures 
 

Table 1. Summary statistics 

 
 

 
 

 
 
 

Table 2. Summary statistics – Personality traits 

 
 

 

 

 

 

Mean SD

Overeducated 0.144 0.351
Age 41.450 10.340
Tenure 11.200 9.838
Temporary contract 0.267 0.443
Self-employed 0.147 0.354
Woman 0.464 0.499
Years schooling 12.540 2.716
No. of adults 2.205 0.833
No. of children 0.709 0.971
Married 0.675 0.469
Single 0.236 0.425
Divorced 0.077 0.267
Widow 0.012 0.108
Badhealth 0.098 0.298

Mean SD

Conscientiousness 5.936 0.910
Neuroticism 3.967 1.218
Extraversion 4.829 1.130
Agreeableness 5.459 0.973
Openness 4.496 1.200
External LOC 3.545 0.878
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Table 3. Annual overeducation persistence, entry and exit rates and attrition (%) 

 
 

 

 

Table 4. Estimates of model correlations, and model test statistics 

Correlation between unobservables affecting: Estimate |t-ratio| 

Base year overeducation status and attrition ሺߩଵሻ -0.0191 -1.39 

Base year overeducation and current overeducation status ሺߩଶሻ 0.6057 6.62 

Attrition and conditional overeducationሺߩଷሻ 0.0369 0.41 

Null hypothesis for tests Test statistic p-value 

Exogeneity of initial conditions: ߩଵ ൌ ଶߩ ൌ 0 44.01 0.000 

Exogeneity of sample attrition: ߩଵ ൌ ଷߩ ൌ 0 2.31 0.316 

Joint exogeneity: ߩଵ ൌ ଶߩ ൌ ଷߩ ൌ 0 67.42 0.000 

Exclusion of relationship quality from overeducation transition (d.f.=24) 30.60 0.166 

Exclusion of sample membership from overeducation transition (d.f.=2) 3.04 0.218 

Exclusion of relationship quality and sample membership from  

overeducation transition (d.f.=26) 

32.46 0.178 

Inclusion of relationship quality in base year overeducation (d.f.=12) 22.37 0.034 

Inclusion of sample membership in attrition equation (d.f.=1) 75.24 0.000 

 

 

 

 

 

 

 

 

Overeducation status in period t-1 Overeducation status in period t

Non-overeducated Overeducated Missing
a) Stayers in the panel

Non-overereducated 98.0 2.0
Overeducated 13.6 86.4
All 85.9 14.1

b) All workers
Non-overereducated 81.2 1.7 17.1
Overeducated 11.5 72.7 15.8
All 71.4 11.7 16.9
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Table 5. Trivariate probit model estimation: probability of overeducation at t 
 

 Over-educated a t-1           Non over-educated at t-1 
Covariates (measured at t-1) ߜଵ |t-ratio|   ߜଶ    |t-ratio| 
Individual characteristics     

Woman -0.002 -0.03 -0.095 -2.41 
Ln (age) -0.060 -0.04 0.286 0.19 
Ln (age2) 0.010 0.05 -0.102 -0.47 
Ln (years education) 4.050 12.53 3.748 17.47 
Single -0.161 -2.26 0.041 0.75 
Divorced 0.086 0.95 -0.044 -0.61 
Bad health -0.022 -0.30 -0.030 -0.49 
Conscientiousness -0.780 -1.77 -0.327 -1.44 
Neuroticism 0.186 0.43 0.267 1.17 
Extraversion -0.916 -2.18 -0.391 -1.67 
Agreeableness 0.210 0.51 0.110 0.50 
Openness 1.539 3.47 0.980 3.98 
External LOC -0.761 -1.66 -1.265 -5.34 
Education * Conscientiousness 0.306 1.90 0.140 1.58 
Education * Neuroticism -0.071 -0.45 -0.103 -1.16 
Education * Extraversion 0.329 2.13 0.150 1.65 
Education * Agreeableness -0.065 -0.43 -0.035 -0.40 
Education * Openness -0.587 -3.58 -0.369 -3.85 
Education * External LOC 0.332 1.96 0.511 5.45 

Household characteristics     
Ln (adults) -0.155 -2.53 0.052 1.17 
Ln (children) -0.017 -0.33 -0.010 -0.25 

Job characteristics     
Temporary -0.082 -1.29 0.123 2.70 
Self-employed -0.224 -3.58 -0.013 -0.25 
Ln (tenure) 0.221 3.79 0.028 0.59 
Ln (tenure2) -0.084 -4.35 -0.051 -3.21 

     

No. of observations 71321 
Log-likelihood -46161.28 
Model chi-square (d.f=153) 18963.55 (p < 0.000) 
No state dependence ߜଵ= ߜଶ (d.f.=38)   631.27 (p < 0.000)  
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Table 6. Aggregate and individual state dependence 

ݎ݁ݒሺܱܾ݋ݎܲ  ݐ ݐܽ ݎ݁ݒܱ|ݐ ݐܽ െ 1ሻ 

Raw aggregate probabilities of overeducation at t conditional on  

Overeducation at t-1 0.862 

Non overeducation at t-1 0.020 

Difference 0.842 

Model predicted probabilities: ܾܲ݋ݎሺܱݎ݁ݒ ݐܽ ݎ݁ݒܱ|ݐ ݐܽ ݐ െ 1ሻ  

Average for the sample of overeducated at t-1 0.862     

Average for the sample of non over-educated at t-1 0.169     

Difference 0.694 

State Dependence 0.148 
 (17.6%) 
 

 

 

Table 7.  Overeducation risk variation by selected personal characteristics 

 
 

 

 

 

 

 

 

Persistence 
Rate

Entry 
Rate Pr(over)

Mean Median Mean Median
Overeducated reference individual 0.892 0.538 0.833 9.26 6.06 1.86 0.90
Percentage points variation following:
 + 1 std in years of schooling 5.49 26.02 10.46 83.05 87.94 -20.65 -31.86
 + 1 std deviation in Conscientiousness -10.54 -31.04 -22.26 -46.53 -49.35 45.01 66.56
 + 1 std deviation in Neuroticism 0.90 5.02 2.02 8.00 8.47 -4.78 -7.23
 + 1 std deviation in Extraversion -13.90 -38.29 -29.32 -53.45 -56.70 62.05 91.39
 + 1 std deviation in Agreeableness 1.79 7.99 3.66 17.39 18.42 -7.40 -11.23
 + 1 std deviation in Openness 9.53 51.49 16.78 369.57 391.17 -33.99 -54.24
 + 1 std deviation in External LOC -3.48 -20.45 -9.36 -22.30 -23.63 25.70 38.23
 + 1 std deviation in schooling and Conscientiousness -2.02 -3.16 -3.31 -14.29 -15.14 3.26 4.91
 + 1 std deviation in schooling and Neuroticism 6.17 29.74 11.60 103.77 109.87 -22.92 -35.51
 + 1 std deviation in schooling and Extraversion -4.48 -10.97 -8.27 -27.03 -28.64 12.32 18.43
 + 1 std deviation in schooling and Agreeableness 6.61 32.53 12.35 120.41 127.48 -24.54 -38.14
 + 1 std deviation in schooling and Openness 11.10 65.61 18.87 1100.00 1164.16 -39.62 -65.16
 + 1 std deviation in schooling and External LOC 2.69 10.41 5.20 28.57 30.26 -9.43 -14.33

Overeducation 
spell duration

Non-overeducation 
spell duration
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Figure 1.Distribution of personality traits 
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